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THUYET MINH
DU THAO QUY CHUAN KY THUAT QUOC GIA SO LIEU PIEU KIEN TU
NHIEN DUNG TRONG XAY DUNG

1. CO SO VA SU CAN THIET
1.1. Sw can thiét

- S liéu diéu kién tu nhién ctia mdi dia phuong trén lanh thd Viét Nam 1a can thiét
sir dung trong thiét ké, 1ap bién phap thi cong va cac hoat dong xay dung khac & nude ta. Vi
vdy, can phai ban hanh nhing sd liéu diéu kién tu nhién phuc vu xay dung phi hop véi timg
dia phuong c6 cac cong trinh xdy dung va cac hoat dong xay dung nham dam bao an toan,
hi¢u qua.

- QCVN 02:2009/BXD [1] ban hanh tir nim 2009 dén nay (2020) nhin chung da dép
g duogc cac yéu ciu trén, da cung cip duoc cac sé liéu phuc vu xay dung trong giai doan
nganh Xay dyng nudc ta phat trién rat manh ca vé& chat va luong, hoi nhap sdu va rong voi
qudc té. Tuy nhién, cac sb liéu trong quy chuan (QC) nay da cii, trong d6 cé cac sb lidu gio
va dong dat. S6 liéu gio trong QC duoc 1ay tir tiéu chuan TCVN 2737:1995 Tdi trong va téc
déng — Tiéu chudn thiét ké [2], con s lidu dong dat dugc 13y tir tiéu chuan TCXDVN
375:2006 Thiét ké cong trinh chiu déng ddt [3]. Nhu vdy, sb liéu gié di 25 nam chua duoc
cap nhat, con sb liéu dong d4t d3 hon 20 nam van chua thay ddi, mac du hién tuong bién d6i
khi hau va hoat dong dia chan xay ra ngdy cang bat thuong, kho dy doan.

- Qua trinh str dung QC trong thuc tién cho thdy mot sb ton tai can phai xu 1y, trong
d6 co céc s6 lidu gié va dong dat. Pay 1a nhimng sd lidu lién quan truc tiép dén an toan chiu
lic, an toan khai thac str dung cong trinh. Chi tiét vé cac ton tai duoc trinh bay trong muc
1.2 dudi day.

- Trong 20 nim qua, cong tac quan trac, thu thap va xtr Iy sd liéu di ¢ nhitng tién bd
16n ca vé cong nghé va thiét bi, hop tac qudc té vé nghién ciru va dyu bao, phuong phap va
mo hinh xtur ly s6 hién dai. Vi du: tai thoi diém hién tai, ca nudc c6 hon 100 tram quan tric
khi twong, nhiéu hon hin so voi thoi diém trude nim 1995 (trude d& bo cAm van); Vién Vat
ly dia cau da thiét 1ap mot hé théng céc tram do dia chn va canh bao song than tai nhiéu
khu vie nhay cam trén lanh thé v.v.; ngudn sé lidu khi tuong, gié bdo, dong dat tap hop va
thu dugc rat phong phu dira trén quan hé quéc té, khac han so véi giai doan trude nam 2000.

- Nam 2006, Qudc hdi dd ban hanh Luat Tiéu chuan va quy chuan ky thuat (Luat sb
68/2006/QH11) [4]. Nam 2019, Thii tuéng Chinh phu ban hanh quyét dinh sé 198/QD-TTg
ngay 18/2/2019 phé duyét Bé an Hoan thién hé thdng tiéu chuin, quy chuan ky thuat xay
dung (goi tat 1a D& an 198) [5]. Tiép d6, nam 2020, Bo truong Bo Xay dung ban hanh quyét
dinh s6 666/QP-BXD ngay 29/5/2020 phé duyét Danh muc va Ké hoach xdy dung, hoan
thién BO quy chuan k¥ thuat quéc gia vé xay dung [6] gdm 11 quy chuan, trong d6 c6 Quy
chuan k¥ thuat qudc gia sb liéu diéu kién tu nhién dung trong xay dung. Vi vdy, can thiét



phai soat xét, cap nhat QC nay dé phu hop véi thuc tién phat trién ciia Nganh xay dung, c6
the ap dung duoc cho cac loai hinh ti€u chuan thiét ké dang cho phép su dung ¢ nudc ta
hién nay theo quy dinh.
1.2. Mot s6 ton tai trong QC hién hanh
a. Mot sd ton tai cta s lidu gio

- Nhu da trinh bay, s6 liéu gié trong QCVN 02:2009/BXD duoc ldy tir TCVN
2737:1995. Nhu vay, da 25 nam cac so liéu nay khong dugc cdp nhat. Cac so li¢u quan trac

hién nay di thay ddi nhiéu va c6 nhiéu anh huéng do hién tuong bién ddi khi hau. Nhirng
nim gan ddy, s6 con bdo c6 cuong dd6 manh nhiéu hon, qui dao bio dich chuyén dan vé cac
vi d6 phia Nam va mua bio két thuc mudn hon, nhidu con bdo c6 quy dao di chuyén di
thuong. Vi du con bio Xangsane (nim 2006) da gdy nhiéu thiét tai cho Hué, Pa Ning va
Quang Nam, van tdc gié giat do duogc tai Pa Nang 1a 178 km/h (twong duong véi ap luc gio
150 daN/m? 16n hon so v6i ap luc gidé quy dinh trong QC 1a 95 daN/m?). Nam B0 trudc day
hau nhu khong ¢ bio thi d3 xuét hién bio (nhu bio s6 5 — Linda, ngay 2/11/1997, quét qua
vung ven bién Nam B6, d6 bd vao Ca Mau - Kién Giang vdi suc gidé manh cép 9, cép 10,
lam gan 3.000 ngudi chét va mét tich, hang chuc ngan tau thuyén bi dam; bdo sé 4, ngay
24/11/2004, quét qua miii Ca Mau, di vao ving bién tir Ca Mau - Kién Giang va vinh Thai Lan,
gay ra gié manh cip 6, cap 7; ving gan tim bio di qua cp 8, giat trén cap 8. Pic biét, trong nim
2013 d4 ¢6 ¢6 15 con béo va ap thip nhiét d6i hoat dong trén Bién Pong, trong d6 ¢ 12 con bio
anh huong truc tiép dén nudc ta. Pang luu ¥, cac con bdo s 10, 11, 14 va 15 d6 bo truc tiép
(trong d6 c6 bio sb 14 (siéu bao Hai Yén) véi van toe gié giat hon 300 km/h da anh huéng dén
nudc ta sau khi tran qua Phillippines), lién tiép vao cac tinh mién Trung vao thang 10 va thang 11
gay mua 1 dac biét 16n, lam thi¢t hai nang né vé nguoi va tai san. Theo théng k&, nam 2013 1a
nam c6 sd luong con bao hoat dong trén Bién bong va dd bd vao nude ta nhiéu nhat tr trude t6i
nay. Ngay 4/11/2017, bio s6 12 (bdo Damrey) d6 bd vao Phii Yén, Khanh Hoa vdi stc gié cip
12, giat cap 15 1am 20 nguoi thiét mang gay nhiéu thiét hai cho TP. Nha Trang va cac tinh mién
Trung 14 noi rat hiém khi gap béo.

- Phan vung ap luc gi6 theo dia danh hanh chinh trong QCVN 02:2009/BXD dugc
phan téi cap quan/huyén. Tuy nhién, mét sé quan/huyén nam trén hai ving gié nhung néu
chi phan cho mot ving gié nhu theo QC hién hanh thi ddn dén mot s6 bat cap trong viéc ap
dung. Vi du: huyén Hoanh B9, tinh Quang Ninh thudc ving gié IIB (95 daN/m?), c6 mot sd
x4 nam & khu vuc cua song, khu vuc vinh Cua Luc thudc vung IIIB v.v., néu sur dung )
lidu vung IIB ¢ nguy co khong an toan khi thiét ké cong trinh. Do véy, can phai phan ving
cho cac quan/huyén nay thanh 1 hodc 2 ving gié phu thudc vao ban do ap luc gio.

- TCVN 2737:1995 da qua nhiéu lan soat xét (nam 2006 [7], 2010 [8]). Tuy nhién,
van khong duoc ban hanh do s6 litu gi6 chua dugc cap nhat, vuong méc gitta s6 litu gi6 3
gidy va gi6 10 phut, giita lay sb liéu dua trén dia hinh chuan dang A hay dang B. Trong giai
doan hoi nhap hién nay, sé liéu gi6 ciing can thay doi dé phu hop voi théng 16 qubc té 1a gio
3 gidy, 50 ndm [9] hay gi6 10 phut, 50 nam [10-12].



- Sau siéu bdo Hai Yén nam 2013, Bo Tai nguyén va Mbi truong da cong bd phan
ving bio, bao gdm: du bao cip gié manh nhat, muc nude bién dang cao nhit c6 kha ning
anh huong dén timg khu vuc ven bién nudc ta. Phan ving ndy duoc ban hanh kém Quyét
dinh s6 1857/QD-BTNMT ngay 29/8/2014 [13]. Theo d6, cac dic trung co ban va nguy co
anh hudng cta bdo cho cac ving ven bién Viét Nam dugc cho trong Bang 1 dudi day. Cac
sb liéu nay cé thé 1a kha cao so véi s6 liéu duge cho trong QCVN 02:2009/BXD, vi du:
vung III Pa Ning — Binh Dinh, van tdc gié 60-70 m/s twong dwong véi ap luc gié 220-300
daN/m? 16n hon nhiéu so véi sb liéu cta quy chuén 1a 95-125 daN/m?2, néu ap dung thi an
toan nhung khong kinh té.

Bang 1 — Cac dic trung co ban va nguy co anh hudng ciia bio cho cac ving ven bién Viét
Nam theo Quyét dinh s6 1857/QD-BTNMT [13]

Luong Nguy
Ba thang Sbcon | muamot | Cipbdo | Nguyco | co gid
Ving ven bién nhiéu bio | bao trung | ngay lén da ghi bao | bao
nhat binh ndm | nhat da nhan manh
(con) xay ra nhat
(mm) (m/s)
Vung I: Quang Ninh | VI, VII, | 1,0-1,5 470 cap 15 | cap 15, | 50-60
— Thanh Hoa VIII cap 16
Vung II: Nghé An— | VIILIX, | 1,0-1,5 790 cap 13 | cap 15, | 60-70
Thira Thién — Hué X cip 16
Ving II: PaNang— | X, XI | 02-1,0 590 cap 13 | cap 15, | 60 - 70
Binh Dinh cap 16
Ving IV: Phit Yén— | X1, XII it hon 470 cap 13 | cap 14, | 60 - 65
Khanh Hoa vung 11 cap 15
Vung V: Ninh Thuan | XI, XII, | {tnhat 180 cap 10 | cap 12, | 60 - 65
— Ca Mau thang I | trong céac cap 13
nam sau vung

b) Danh gid hién trang sb liéu dong dét trong QCVN 02:2009/BXD

S6 lidu dong dat hién hanh trong QCVN 02:2009/BXD dang dugc sir dung rong rii,
ap dung cho tiéu chuan thiét ké cong trinh chiu dong dat cua Viét Nam TCVN 9386:2012
[14] va mot s tiéu chuén thiét ké khang chin khac [15], vé co ban dap ung dugc cac yéu
cau thuc té. Tuy nhién, van con mot s6 ton tai can phai dugc nghién ctlru, soat xét, cu thé
nhu sau:
(1) Ban d6 phan ving dinh gia tbc nén 1anh thd Viét Nam, chu ky 1ap 500 nim trén nén da
loai A:

Ban d6 nay nay 1a két qua cua dé tai doc 1ap cap nha nude do ¢ GS.TS Nguyén Dinh
Xuyén, Vién Vat 1y Dia cau chu tri va di dugc Hoi dong khoa hoc cap nha nudc nghiém thu
nam 2005 [16]. Cac s6 liéu dong dat ciia ban dd nay dua trén s6 liéu ving ngudn phat sinh
dong dat duogc cap nhat dén nim 1996 [17]. Tir nam 2004 dén nay da co nhiéu tién bo, nhiéu
nghién clru maoi, nhiéu tram quan tric dia chan cap nhat cac s6 lieu dong d4t tir nam 2004



dén nam 2017. Ngoai ra, sau céc tran dai dong d4t Van Chan, TG Xuyén, Trung Quéc, 7.9
do Richter, nam 2008, cép X [18], dong dat va song than Tohoku, ngoai khoi Nhat Ban, 9
d6 Richter, nam 2011 [19], cac phuong phap va md hinh nghién ctru vé dong dat da duogc
dau tu, quan tdm va da c6 nhiing phat trién, thanh tyu nhét dinh [20].

(2) Bang phan vung dinh gia tbc nén tham chiéu agr theo dia danh hanh chinh:

Trong QC hién hanh, don vi cua agr (hay PGA — Peak Ground Acceleration) dang duoc
cung cip 1a m/s? véi dinh dang 4 chir s6 sau ddu phay. Pon vi va dinh dang nay co thé giy
kho khin cho nguoi st dung QC, c6 thé nham 1an khi 4p dung trong tiéu chuan thiét ké
khang chin (thuc té dd xay ra su chénh 1éch tinh toan dén 10 1an, dan dén tai trong dong dat
qua bé). Hon nita, don vi gia tbc nén khong trung véi don vi gia toc phan vung trén Ban do
gia téc nén trong QC.

Cac dia danh hanh chinh cép quén, huyén cta Viét Nam tai thoi diém nay da co nhiéu
thay d6i so voi thoi diém nam 2009. Nhiéu don vi hanh chinh thay dbi tén, sap nhap, chia
tach, gay kho khan cho viéc ap dung sb liéu dong dét trong cong tac thiét ké.

(3) Mot s6 sd liéu chua chinh xac, can phai ra soat, diéu chinh, vi du nhu:

S6 liéu dinh gia toc nén cia thanh phé Pdng Hoi, tinh Quang Binh trong Bang phan
ving theo dia danh hanh chinh hién chua phu hop v6i Ban do phan vung dong dat: Thanh
phé Pong Hai: 0,9316 m/s2, huyén Quéang Trach 0,4315 m/s2 huyén B6 Trach 0,3991 m/s?
trong khi d6 trén ban dd thi khu vyc nay chi nam tir 0,00 - 0,04g (0,0000 - 0,3924 m/s?) va
tir 0,04 - 0,06g (0,3924 — 0,5886 m/s?) v.v.

(4) Theo Luat Tiéu chuan va quy chuan k¥ thuat 2006, tiéu chuan 1a ty nguyén ap dung trir
khi duoc quy dinh trong quy chuan. Nhidu cong trinh xdy dung tai Viét Nam sir dung von
nudc ngoai va su dung tiéu chuén thiét ké nude ngoai, vi vay can phai c6 bo s6 liéu dau vao
cho céc tiéu chuén thiét ké khac nhau. Tiéu chuén thiét ké khang chan ctia My [9, 21] 1a mot
tiéu chuan dugc ap dung rong rii trén thé gidi ciing nhu & Viét Nam. S6 lidu dau vao cua
tiéu chuan My 1a cac gia tri phd phan tng chu ky ngin (0,2 s) va chu ky dai (1 s), chu ky lip
2500 nam trén nén loai B. Vi vay, dé c6 6 liéu dau vao cho tiéu chuan My thi can thiét phai
¢6 s6 lidu dong dat theo phd phan tmg chu ky ngan va chu ky dai, chu ky 1ap 2500 nim trén
nén loai B. Trong d6, mat s6 tiéu chuan thiét ké cau, duong cua Viét Nam duge bién soan
dua trén nén tiéu chuan My AASHTO [22, 23].

1.3. Nhan xét:

Vi nhiing 1y do trén, viéc ra soat, nghién cuu, bd sung va hoan thién cac s6 lieu diéu
kién ty nhién 1a can thiét, dap mg yéu cau thuc tidn va phat trién ciia nganh xay dung, theo
dung chién luoc KHCN d3 dugc Bo truong Bo Xay dung phé duyét nam 2013, tuan thu Dé
an 198 cta TTg Chinh phu , Danh muc Bo quy chuan ky thuat quic gia vé xdy dung da
duoc BO trudng BO Xay dung nam 2020, thich ing véi cac hién tuong bién ddi khi hau,
hoat dong dia chan, nudc bién dang v.v., dam bao an toan cho cac cong trinh xay dyng.

2. QUA TRINH VA PHUONG PHAP THU'C HIEN



- Vién KHCN Xay dung (IBST) phdi hop véi cac to chirc lién quan dat cac nhiém vy
nghién ciru can phai giai quyét vé sb liéu diéu kién tu nhién dung trong thiét ké xay dung,
thi cong xay dung, dap ung duogc cac yéu cau thuc tién cua nganh xay dung.

- Vién Khoa hoc khi tugng thity vin va bién doi khi hau (IMHEN) — Bo Tai nguyén
va moi truong, Vién Vat ly dia cau (IGP) — Vién Han 1am Khoa hoc va Cong nghé Viét
Nam, Hoi Méi truong xay dung Viét Nam va cac co quan chuyén moén khac da nghién cuu,
khdo sat, thu thap, cap nhat va xir 1y céac s6 liéu co lién quan.

- Céc co quan néu trén da phdi hop v6i IBST ra soat, so sanh va xu 1y cac s liéu
DPKTN dé cé thé thiét lap cac ban do, cac bang phan viing phuc vu xiy dung.

- IBST la co quan dau mdi thyc hién nhiém vy nay, di ky hop dong truc tiép véi
Vién Vit 1y dia cau, Vién Khoa hoc khi twong thuy vin va bién doi khi hau, Hoi Méi trudng
xay dyng Vi¢t Nam dé thuc hién cac nhiém vu trén. Pham vi cong viéc cua cac hop déng
nay va kinh phi da dinh kém Thuyét minh d¢ tai dwoc Bo Xay dung phé duyét. Vién Vit Iy
dia cau, Vién Khoa hoc khi tuong thuy van va bién doi khi hau, Hoi Méi truong xay dung
Viét Nam 1a cac don vi khoa hoc uy tin, c6 phap nhan va ning lyc chuyén mon phu hop dé
thuc hién cac nhiém vu ma cac bén di thong nhét ky két trong hop dong. Cac két qua cua
cac hop phan nghién ctru nay da dugc thong qua nhiéu Hoi thao to chic & IBST, IMHEN,
IGPh va da duoc Hoi déng khoa hoc cua cac don vi trén nghiém thu theo quy dinh.

- Ngoai ra, IBST va cac co quan chuyén mon da kiém tra, ra soat sy phu hop cila cac
sO liéu cap nhat nay d6i véi QC hién hanh, QC, TC ctia mot s6 nudc khéc, ciing nhu cac dic
diém khi hau va dia chan ctia thuc t€ Viét Nam.

- IBST, IMHEN, IGP va Hoi Moi truong XD Viét Nam da tién hanh nhiéu dot khao
sat trong nudc vé gi6, bao, dong d4at va khi hau, trong dé c6 mot s6 dot khao sat da dugc
thuc hién ngay sau khi c6 gi6 bio, 1oc xody va dong dat xay ra.

- Cac s6 liéu diéu kién tu nhién do IMHEN, IGP va Hoi Mbi truong XD VN cung
cép da duoc Ho1 dé)ng khoa hoc cac don vi trén t6 chirc nghi¢m thu trudce khi chinh thuc dua
sang IBST dé dua vao du thao QC.

- Co quan bién soan QCVN 02 phai trinh co quan quan 1y nha nudc c6 tham quyén,
lay y kién cac B9, Nganh, dia phuwong, cic to chirc, ca nhan; sau d6 tiép thu va giai trinh
trude khi trinh B Xay dung ban hanh theo quy dinh.

3. CAC NOI DUNG NGHIEN CUU CHINH

Noi dung 1: Ra soat, cAp nhat s6 lidu vé gi6

Vién Khoa hoc khi tuong thily van va bién d6i khi hau chu tri, phdi hop véi IBST.
Noi dung 2: Ra soat, cAp nhat s6 liéu dong dat va sét danh

Vién Vit ly dia cau chu tri, phéi hop voi IBST.

Noi dung 3: Ra soat, cip nhit cac s6 liéu diéu kién tw nhién khac
Vién KTTV va BDKH chu tri, phdi hop v6i IBST



Noi dung 4: Nghién ciru dién bién khi hau cuc doan tai Viét Nam trong 10 nim qua
Ho6i moi truong Viét Nam chu tri, phdi hop voi Vién khi twong thuy vin va IBST.

4. CAU TRUC DU THAO QUY CHUAN
Du thao quy chuin c6 ciu tric va ndi dung sau:
Tén quy chuin: OCVN 02:2020/BXD Quy chudn ky thudt quéc gia So liéu dieu kién tir
nhién dung trong xdy dung
Loi néi dau
Noi dung chinh van cia du thio quy chuin:
1. QUY BPINH CHUNG
1.1 Pham vi diéu chinh
1.2 Péi tuong ap dung
1.3 Giai thich tir ngit
1.4 Cac s6 liéu trong quy chuin
1.5 Ngudn gdc sb liéu
2. SO LIEU KHi HAU
2.1 Pac diém khi hau Viét Nam
2.2 Cac bang s6 liéu va ban dd Chuong 2
2.3 Sir dung s6 liéu khi hau
3. SO LIEU THOI TIET VA HIEN TUQNG TU NHIEN BAT LQI
3.1 Bao
3.2 Léc
3.3 Li lut
3.4 Lu quét
3.5 Dong sét
3.6 Pong dat
3.7 Thuy vin bién
3.8 D6 mubi khi quyén
3.9 Cac bang sd liéu va ban dd Chuong 3
4. MAT PO SET PANH
4.1 Pac diém sb liéu mat do sét danh
4.2 Ban d6 va bang s liéu
4.3 Sur dung s6 liéu mat do sét danh trong thiét ké
5. SO LIEU GIO DUNG TRONG THIET KE
5.1 Pham vi ap dung
5.2 S4 liéu ap luc gio (Wo)
5.3 S6 liéu van toc gi6é 3 gidy, 50 nim
5.4 S6 liéu van toc gio, ap luc gié 10 phit, 50 nim
5.5. S6 lidu gi6 dbi véi nhitng cong trinh dic biét, nhay cam vdi tai trong gio



6. SO LIEU BPONG DAT DUNG TRONG THIET KE
6.1 S liéu dong dat theo dinh gia tbc nén
6.2 S6 liéu dong dat theo phd phan tmg Ss va S
6.3 S lidu theo cap dong dat
6.4 S6 lidu ddi véi nhitng cong trinh dac biét, phai an toan sau dong dat
7. TO CHUC THUC HIEN
Phan Phu luc:
PHU LUC CHUONG 2
PHU LUC CHUONG 3

Pé d& sir dung va tra citu, cic ban dd va bang phan ving cua Chuong 4, 5, 6 dugc dua vao
phan ndi dung chinh van ctua du thao quy chuan. Chi c6 cac bang so li¢u cua Chuong 2 va
Chuong 3 dua vao Phu luc Chuong 2 va Phu luc Chuong 3 cta du thdo quy chuan.
Ngoai ra, so v6i QC hién hanh, bo sung thém Chuong 7 1a cac diéu khoan chuyén tiép va to
chure thuc hién theo quy dinh dé cé thé ti€p noi gitta quy chuan cili va quy chuan moi.
5.NGUON GOC SO LIEU CAC CHUONG
5.1. Nguon goc s6 liéu Chwong 2
- S liéu khi tuong & Chuong 2 do Vién Khoa hoc khi tuong thiy van va bién d6i khi hau —
B0 Tai nguyén va moi truong ra soat va cap nhat (dén 2017).
- Thuyét minh co s& khoa hoc va thyc tién xay dung s6 liéu khi tuong cua Vién Khoa hoc
khi twong thily van va bién doi khi hau — Bo Tai nguyén va moi truong dugc trinh bay chi tiét
trong Phu luc 1 kém theo thuyét minh nay.
5.2. Nguon goc s6 liéu Chwong 3
- S6 liéu thoi tiét va hién twong tw nhién bat loi dugc tap hop tir cac s6 lidu do Vién Khoa
hoc khi tugng thuy van va bién doi khi hau — B Tai nguyén va Mai truong ra soat, cap nhat
va lap (dén 2017).
- S6 liéu vé thuy tridu ¢ bién Pong va phan bd do cao nudc diang do bdo véi tan sudt dam
bao 5% dugc gitt nguyén nhu phién ban trudc (QC hién hanh).
- S6 lidu vé do mudi khi quyén duoc giit nguyén nhu phién ban trudc.
- S liu vé chan tam dong dat va dut gay sinh chan, vé cac ving phat sinh dong dat do Vién
Vit 1y dia cau — Vién Han lam Khoa hoc va Cong nghé Viét Nam cung cap.
- Chi tiét thuyét minh co sé khoa hoc va thuc tién x4y dung céac sé liéu ciia Chuong 3 xem
trong Phu luc 1 va 4.
Céc ndi dung trong chinh van Chuong 3:

+ Tir myc 3.1. dén 3.4 do Vién Khoa hoc khi twong thily van va bién doi khi hau — Bo
Tai nguyén va moi truong ra soat, chinh stra.
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+ T muc 3.5 dén 3.6 duoc Vién KHCN Xay dung ra soat, chinh stra trén co s& ndi
dung cua QCVN 02:2009/BXD.

+ Muc 3.7 d&n 3.9 duoc giit nguyén nhu phién ban QCVN 02:2009/BXD.

5.4. Ngudn goc s6 li¢u Chwong 4

- S6 liéu vé mat do sét danh trén 1anh thd Viét Nam dugce thiét 1ap trén co so s6 liu mat do
sét danh trén 1anh thd Viét Nam do Vién Vat ly dia cdu — Vién Han 1am Khoa hoc va Cong
nghé Viét Nam cung cap.

- Thuyét minh co s& khoa hoc va thyc tién xay dung s6 liéu mat do sét danh do Vién Vat ly
dia cau 1ap duoc trinh bay chi tiét trong Phu luc 2 kém theo thuyét minh nay.

5.5. Ngudn goc s liéu Chwong 5

S4 lidu gi6 (ap lyc gi6 va van tde gi6 3 gidy, tai d0 cao 10m, dia hinh dang B, chu ky Iap 20
nam va 50 nim; van tdc gié 10 phut, tai d6 cao 10m, dia hinh dang B, chu ky 1ap 50 nim)
trén 1anh tho Viét Nam do Vién Khoa hoc khi tugng thity van va bién doi khi hau — B Tai
nguyén va moi trudng ra soét, cap nhat va cung cap.

Céc diém thay ddi co ban trong bo sb lidu gid trong du thao QCVN 02:2020/BXD cu thé
nhu sau:

- Phan ving gio: 05 ving, bao gém ving I (65 daN/m?), ving II (95 daN/m?), viing
11T (125 daN/m?), ving IV (155 daN/m?) va ving V (185 daN/m?). Tét ca cac ving déu chiu
anh huong cua bio. Mot sb thay doi cu thé & cac dia phwong nhu sau:

+ Vi ving IA cii chuyén sang ving I (ap luc gi6 tang tir 55 1én 65 daN/m?):
Tat ca ving IA cii chuyén sang ving I (trir mot s6 ving & phia Tay Bic (Pién
Bién, Lai Chau, Son La), Bic Trung by (mdt ph?m cua Pha Tho, Tuyén Quang,
Thanh Hoéa (huyén mién nui), phia Nam mot sd dia diém ¢ tinh Kién Giang
chuyén sang vung II (mot phﬁn cua Rach Gia, Ha Tién, Chau Thanh v.v.) va mét
s6 dia diém khéc cling & Kién Giang chuyén sang vung III (mot phan cia Rach
Gia, Ha Tién, Chau Thanh...).

+ Ving IIA (83 daN/m?) va IIB (95 daN/m?) cii chuyén sang ving II (ap luc
gi6 95 daN/m?): Tét ca cac ving ITA (bao gdm thanh phd H6 Chi Minh va phan
16n mién Pong Nam B va mot nira TAy Nam Bo) thanh ving II. Ving IIB thanh
vung II (trir Pa Néang, Quang Nam). Mot s6 dia diém thuoc Kién Giang (Rach Gia,
Ha Tién, Chau Thanh...) thudc ving IA chuyén thanh ving II nhu d4 néi & trén.

+ Ving IIIA (110 daN/m?) va IIIB (125 daN/m?) cii chuyén sang ving III (4p
luc gid 125 daN/m?): Toan bd vang IIIB trén dét lién chuyén sang ving III (trix
mot s6 dia diém chuyén sang ving IV (Thanh Héa (huyén Quang Xuong, Nong
Cdng... trude 1a vung IIB chuyén sang vung IV)). Con Dao, Phu Qudc, mot phan
quan dao Trudng Sa tir ITIA chuyén sang III méi.
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+ Vung IVB (155 daN/m?) cii thanh ving IV (ap luc gié 155 daN/m?): Tt ca
cac vung IVB giit nguyén thanh ving IV (ké ca mot phan quan dao Truong Sa).
Mot s6 dia diém tir ving I1IB cii chuyén sang ving IV nhu di noi ¢ trén.

+ Ving VB (185 daN/m?) cii thanh viing V méi (ap luc gid 185 daN/m?): Tat
ca cac ving VB giit nguyén thanh ving V méi (ké ca quan dao Hoang Sa).

- Du thao QCVN 02:2020/BXD da duoc thuc hién véi co so dir ligu dén nam 2017,
da cap nhat, xir 1y s6 liéu rat nhiéu so véi phan ving gi6 trong TCVN 2737: 1995 va QCVN
02:2009/BXD. Két qua phan ving véi 5 ving gid trong du thao so v6i 8 ving gi6 trong QC
hién hanh 1a don gian, khoa hoc, cip nhét va d& st dung hon trong thuc tién. Cu thé: vung
IA thanh ving I (ting 10 daN/m?), vung IIA thanh ving II (tdng 12 daN/m?), ving IIIA
thanh vung III (ting 15 daN/m?).

- Phan ving gi6 ciing phu hop véi tinh hinh bién d6i khi hau hién nay. Vi du: ving
Rach Gia — Kién Giang c6 bdo Linda (1997) 1am chét 3.000 ngudi cin ct cac sb liéu quan
trac trong 20 nim qua da nang tir ving IA 1én vung II va III. Da Ning chiu bdo Xangsane
(2006) tir ving IIB nang 1én vung III. Mot sb dia diém & Thanh Hoéa chiu cac con bdo giat
cap 14, 15 (2005, 2006, 2007...) tir ving IIIB nang 1én ving IV. Ving Nam Trung bo, TP.
Ho6 Chi Minh, mot phan cia Nam B¢ nang tir viing ITA 1én ving II (dugc xem la anh huong
cua bao).

- Phan vung nay hop 1y véi cip bio da tac dong thuc té & Viét Nam trong giai doan
tir 1995 dén nay. Cac sd liéu nay khong thay doi so v6i 5 ving trong TCVN 2737:1995 (I —
65 daN/m?, I — 95 daN/m?, III — 125 daN/m?, IV — 155 daN/m?, V — 185 daN/m?) nhung
thap hon so 5 ving bio trong Quyét dinh s6 1857/QD-BTNMT ban hanh nam 2014 [11] véi
ap luc gié tir 150 — 300 daN/m?.

- Phan ving gi6 nay c6 thé ap dung duoc trong thiét ké va xdy dung. Riéng ving TP.
Hb Chi Minh, mot phan ctia Nam B9 tai trong gié sé ting tir 83 daN/m? 1én 95 daN/m? c6
thé anh huong nhe dén gia thanh xay dung nhung d6i lai s& dugc cong trinh an toan, chic
chin. Cac thay d6i khac chi anh hudng cuc bo, khong dang ké.

- B sung cac s lidu van toc gid 3 gidy, 50 nam; van toc gié 10 phat, 50 nim dudi
dang ban do va bang s6 liéu theo dia danh hanh chinh dén cép quan, huyén. Kém theo do la
cac cong thirc chuyén doi tir van toc gid 3 gidy, 50 ndm sang van téc gié 3 gidy, chu ky lip
khac (T ndm); tir van toc gi6 10 phit, 50 nim sang van tdc gié 10 phat, T nam.

- Ngoai ra, mot s6 nodi dung khac di duoc sap xép, bién soan lai cho phu hop.

Co so khoa hoc va thuc tién xay dung cac sb liéu cua Chuong 5 dugc trinh bay chi
tiét trong Phu luc 3 cta thuyét minh nay.

5.6. Nguon goc sb liéu Chwong 6

S6 lidu vé dong dat (dinh gia tbc nén chu ky 1ap 500 nam trén nén loai A, phd phan
mg chu ky ngan Ss va chu ky dai S trén nén loai B, chu ky ldp 2500 nam ...) trén lanh tho
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Viét Nam do Vién Vit ly dia cdu — Vién Han 1am Khoa hoc va Cong nghé¢ Viét Nam ra soat,
cap nhat va cung cap.

B6 ban do phan vung dong d4t lanh thd Viét Nam duoc cap nhat nay du kién bao
gdm cac san pham sau:

a) Phan viing dong dat theo dinh gia toc nén trén nén da gdc loai A (dau vao khi tinh
todn tai trong dong dét theo tiéu chuan Viét Nam TCVN 9386:2012, tiéu chuan chau Au EN
1998 va cac tiéu chuan thiét ké c6 st dung loai s6 liéu nay):

- Ban d6 phéan vung dong dat véi chu ky 1ap 500 nim trén nén da gdc loai A.

- Bang phan ving dong dat theo dia danh hanh chinh véi cac chu ky 1ap 500 nim trén
nén da gbc loai A.

(Cac ban dd va bang phan ving dong dét theo dinh gia tbc nén véi cac chu ky lap
100, 300, 1000, 2500, 5000 va 10000 nim trén nén d4 goc loai A da dwoc thuc hién. Tuy
nhién, s6 liéu chi & mirc d6 tham khao, can nhitng nghién ctru siu va ki hon, chua dua vao
du thao quy chuan lan nay).

b) Phan ving dong dit theo phod phan tng gia toc chu ky ngan va chu ky dai trén nén
da loai B (dau vao khi tinh toan tai trong dong dat cho cau, tinh toan dong dat theo tiéu
chuin My ASCE 7-05 va cac tiéu chuan thiét ké khac sir dung loai s liéu nay).

- Ban dd phan ving dong dit theo phd phan tng gia téc chu ky ngan 0,2 gidy (Ss) va
chu ky dai 1gidy (S1) v6i chu ky 1ap 2500 ndm trén nén da loai B

- Bang phan ving dong dit theo dia danh hanh chinh theo phd phan tng gia toc chu
ky ngdn 0,2 gidy (Ss) va chu ky dai 1 gidy (S1) v6i chu ky lap 2500 nam trén nén da loai B.

¢) Phan ving dong dét theo cip dong dit thang MSK-64 trén nén trung binh (dau vao
khi tinh toan tai trong dong dét theo tiéu chuan Nga [18, 19] va céc ti€u chuén tuong tu):

- Sir dung bang chuyén dbi tir dinh gia téc nén sang cp dong dat theo thang MSK-64
tuong tng v6i chu ky 13p 500, 1000, 5000 nam trén nén trung binh.

(Trong qué trinh thuc hién, d3 phan ving dong dat theo thang MSK-64 chu ky lap
500, 1000 va 5000 nam trén nén trung binh nhung sb liéu chi & mirc d6 tham khao chua dua
duogc vao du thao quy chuan 1an nay, cin nhimng nghién ctru sau va k¥ hon nira).

Tém lai: Trén thyc té, dé c6 thé dua ra dwoc mot bo ban d6 phan ving dong dat moi ma
trong d6 thé hién rd sy thay ddi siu sdc ca vé chat va luong thi can thiét phai c6 mot dé an
hodc chuong trinh 16n dé thuc hién. Tuy nhién, trong khuon kho kinh phi, thoi gian thuc
hién ciling nhu muc tiéu cua dé tai nay la ra soat, cap nhat va diéu chinh lai bo ban dd phan
vung dong dét, nhom thuc hién da thuc hién cac ndi dung cong vi¢c sau:

+ Cép nhat danh muc céc tran dong dat co6 d6 1on M > 3.0 xéy ra trén lanh thd Viét
Nam trong giai doan 2013 —2017.

+ Nghién ciru cap nhat ving ngudn phat sinh dong dat va cac théng sd ving ngudn
nhu do 16n dong dat cuc dai (Mmax), gia tri b-value, tan suit xuat hién dong dét cho cac
viing ngudn phat sinh dong dt.
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+ Nghién ctru, cap nhat cac phuong trinh tat dan chan dong moi nhét, lya chon
duong cong tat dan phu hop véi diu kién kién tao va hoat dong dong dat & Viet Nam.

+ Tinh toan, thanh 1ap bd ban dd phan vung dong d4t 13nh thd Viét Nam theo cac chu
ky 1ap khac nhau dya trén nhiing két qua moi dugc cap nhat.

Can ct tinh hinh thyuc t&, nhom dé tai dé xuét chi dua mot sb két qua sau vao chinh
van cta du thao quy chuan:

0 Soat xét, cap nhat sb li¢u dong dét theo dinh gia tdc nén trén nén da loai A, chu ky
1ap 500 nam trong QCVN 02 : 2009 hién hanh (Vién VLDC thyc hién).

B6 sung cac s6 liéu dong dit theo phd phan tmg chu ky ngin va chu ky dai, chu ky
1ap 2500 nam trén nén d4 loai B (Vién VLDC thuc hién).

Co so khoa hoc va thuc tién x4y dung sb liéu dong dat do Vién Vat ly dia cau 1ap
duoc trinh bay chi tiét trong Phy luc 4 cta thuyét minh nay.

Trong qua trinh thyc hién, da t6 chirc nhidu hoi thao, seminar tai Viéen KHCNXD, Vién
Vién KHKT thuy van va BPKH va Vién Vat Iy dia cau. Cac y kién tiép thu, giai trinh dugc
trinh bay trong Phu lyc 5 cia Thuyét minh nay.
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6. TONG HQP MOQT SO THAY POI CHU YEU SO VOI QCVN 02:2009/BXD

NOI DUNG PIEU CHINH

QCVN 02:2009/BXD

DU THAO QCVN 02:2020/BXD

0. CAU TRUC QUY CHUAN

Thém: Chuong 7 - T6 chirc thue hién, dé
quy dinh nhimg diéu khoan chuyén tiép
gitta quy chudn cii va méi cling nhu
nhitng vudng mic hay cac y kién gop y
gui dén co quan chuyén mén nha nudc
dé xur 1y, giai quyét.

Giam: 4 Phu luc.

P6i tén Chwong thanh sd, vi du Chuong
I Quy dinh chung thanh 1. Quy dinh
chung.

Céac ban dd s6 liéu diéu kién tu nhién cta
mdi chuong dugc dua thing vao phan
cubi ciia chuong d6, khong nam trong
Phu luc chuong nhu trong QC cii.

Céc bang s6 lidu chuong 4, 5, 6 dua
thang vao phan cudi cia cac chuong nay.
Céc bang s liéu chuong 2 va 3 dua vao
cac phu luc chuong 2 va 3, do khéi
lwong s6 lidu 16n.

Gom Loi néi dau, 6 chuong va 5 phuy lyc:

Loi néi dau

CHUONG 1 QUY DINH CHUNG

CHUONG 2 SO LIEU KHI TUGNG

CHUONG 3 SO LIEU THOI TIET VA HIEN
TUONG TU NHIEN BAT LOI

CHUONG 4 AP LUC VA VAN TOC GIO
DUNG TRONG THIET KE

CHUONG 5 MAT PO SET PANH

CHUONG 6 SO LIEU PONG DAT

PHU LUC CHUONG 2

PHU LUC CHUONG 3

PHU LUC CHUONG 4

PHU LUC CHUONG 5

PHU LUC CHUONG 6

Gom Loi n6i dau, 7 chuwong va 2 phu luc:

Loi néi dau

1. QUY PINH CHUNG

2. SO LIEU KHi TUONG

3. SO LIEU THOI TIET VA HIEN TUONG
TU NHIEN BAT LOI

4. MAT PO SET PANH

5. SO LIEU GIO DUNG TRONG THIET KE

6. SO LIEU PONG PAT DUNG TRONG
THIET KE

7. TO CHUC THUC HIEN

PHU LUC CHUONG 2

PHU LUC CHUONG 3
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1. NOIDUNG CHUONG 1

CHUONG 1 QUY DINH CHUNG

1. QUY DINH CHUNG

1.1 Pham vi ap dung

Diéu chinh ngin gon hon.

1.1 Pham vi ap dung:

S6 liéu diéu kién ty nhién dung trong xdy dung cta
Quy chuin nay duoc 4p dung cho viéc 1ap, thim
dinh, phé duyét cac hoat dong xay dung bao gém 1ap
quy hoach xay dyng, lap du 4an dau tu xay dung cong
trinh, thiét ké xdy dung cong trinh, thi cong xay
dung cong trinh, gidm sat thi cong xdy dung cong
trinh, quan 1y du an dau tu xdy dung cong trinh tai
Viét Nam.

1.1 Pham vi ap dung:

S6 liéu diéu kién tu nhién cua quy chuin nay
duoc 4p dung cho viée thiét ké xay dung cong
trinh, thi cong xay dung cong trinh va cac hoat
dong xay dung khac ¢ Viét Nam.

Diéu chinh ngan gon hon.

1.2 Poi tuwong ap dung:

B6 sung theo quy dinh méi vé cau truc
cua quy chuan.

Khong c6. Nam trong pham vi ap dung

1.2 Poi tuwong ap dung:

Quy chuan nay ap dung d6i véi cac to chic, ca
nhan c6 lién quan dén hoat dong xay dung &
Viét Nam.

1.3 Gidi thich tir ngir

Gitr nguyén 13 thuat ngtr.

Céu trac (format) lai cho dung quy dinh
dbi voi mot quy chuan

Diéu chinh dinh nghia ctia mot s6 thuat
ngit, can cu trén Qb 46/2014/QD-TTg
Quy dinh vé du bdo, canh bdo va truyén
tin thién tai [19], nhu cuong d6 dong dat
thanh do 16n dong dat.

1.2 Giai thich tir ngir

Trong quy chuin nay, cac tir ngit dudi day duoc hiéu

nhu sau:

1) Bado la mft xoay thuédn nhiét doi c6 sttc gido manh
nhét tir cap 8 trd 1én va co thé co gio giat. Bao tir
cap 10 dén cap 11 duoc goi 1a bio manh; tir cap
12 tr& 1én dugc goi 1a bao rat manh.

Ghi chii: Cap gié dwoc tinh theo thang Bé —
pho (bang 3.2 Phu luc chuong 3)

2) Loc la ludng gi6 xody c6 van tdc 16n duoc hinh

thanh trong pham vi hep va tan di trong thoi gian

1.3 Giai thich tir ngir

Trong quy chuan nay, cac tir ngit dudi day dugc
hiéu nhu sau:

1.3.1

Bao

La mot xody thuan nhiét déi c6 stc gi6 manh
nhat tir cap 8 trd 1én va c6 thé co gio giat. Bio
¢6 strc gié manh nhat tir cap 10 dén cap 11 goi
1a bdo manh, tir cap 12 dén cip 15 goi la bio rat
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3)

4)

5)

6)

7)

8)

9)

10)

11)

ngan.

Lii 13 hién tugng myc nudc song dang cao trong
mot khoang thoi gian nhit dinh, sau d6 xudng.
Lii quét (hay lii ong) 1a 1 xay ra tai mién ndi khi
c6 mua cuong do 16n tao dong chay xiét. Lii quét
c6 stc tan pha 16n va xay ra bat ngo.

Nude ddng 1a hién tugng nude bién dang cao hon
mirc nudc triéu binh thuong do anh huong cua
bao.

Déng 13 hién twong ddi luu manh ciia khi quyén
gy ra sy phong dién dot ngot kém theo sdm
chép.

Sét 14 hién twong phong dién trong khi quyén khi
dong.

Mat dé sét danh 1a s6 1an phong dién xudng dét
tinh trén 1 km? trong mot nam.

Pong dat (con goi 1a dia chdn) 1a su rung dong
mat dat, gy ra bai cac dich chuyén dot ngot cia
cac dia khdi theo cac dut giy dia chat trong 10ng
dat (goi 1a dong dat kién tao), cac vu nd nai lira
(goi 1a dong dat nui lra), cac vu sup do hang
dong, cac vu truot 16 dat, thién thach va cac vu
nd nhan tao.

Chdn tiéu 14 noi phét sinh dong dét, noi ning
luong dong dat duoc giai phong va truyén ra
khong gian xung quanh dudi dang séng dan hoi,
gy rung dong mat dat. Chdn tdam 13 hinh chiéu
theo chiéu thang dimg ctia chan tiéu trén mit dat.

Cuong dé déng dat 1a dai lugng biéu thi do

manbh, tr cép 16 trd 1én goi 1a siéu bao.
1.3.2
Léc
La ludng gi6 xoay cé stc gid manh tuong
duong véi stic gid cua bdo nhung dugc hinh
thanh va tan trong thoi gian ngén, pham vi hoat
dong hep tir hang traim m?® dén vai chuc km?.
1.3.3
Lia
La hién twong muc nudc song dang cao trong
mot khoang thdi gian nhit dinh, sau d6 xubng.
L dugc phan thanh cac loai sau day:
a) Lil nho 13 1ii ¢6 dinh 1 thap hon mirc
dinh 1 trung binh nhiéu ndm;
b) LG vura 13 lii cé dinh 1 twong duong
mirc dinh Iii trung binh nhiéu nam;
¢) Ll 16n 1a I c6 dinh It cao hon mirc
dinh 1ii trung binh nhiéu nim;
d) Li didc biét 16n la 1o c6 dinh 1l cao
hiém thay trong thoi ky quan tric;
d) Li lich sir 1a i ¢6 dinh 1 cao nhit
trong chudi s6 lieu quan tric hodc do diéu

tra khao sat duoc.

Pinh i 12 muc nudc cao nhét trong mot tran 1
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16n vé niang luong ma dong dat phat ra dudi dang
song dan hdi. Cuong do dong dat dugc danh gia
bang thang do Richter, c6 gia tri bang logarit co
s6 10 cua bién do cyc dai (micron) thanh phan
nam ngang cia song dia chan trén bing ghi cta
may dia chin chu ky ngin chuan Wood
Andersen ¢ khoang cach 100 km tir chan tam.

Cdp déng dat 1a dai luong biéu thi cuong do
chan dong ma no giy ra trén mat dat va duoc
danh gia theo cac thang phén bac muc do tac
dong ctia dong dat ddi voi cac kiéu nha ctra, cong
trinh, d0 vat, stic vat, con nguoi va bién dang mat
dat. Cép dong dat thuong duoc danh gia bang
thang MSK-64 (Medvedev-Sponheuer-Karnik).

D6 mudi khi quyén 1a tong luong mudi clorua
trong khong khi tinh theo sé miligam ion Cl sa
lang trén 1m? bé mat cong trinh trong mot ngay
dém (mg Cl /m?.ngay)

tai mot tuyén do. Pinh li nim 1a dinh li cao
nhit dd quan tric dugc trong nim. Dinh 1ii trung
binh nhiéu ndm 1a tri s6 trung binh ciia cac dinh
lii ndm trong thoi ky quan tric.

1.3.4

Lii quét

L quét 1a 1d xay ra bat ngd trén cac luu vuc
song sudi nho mién nui, dong chay xiét, thuong
kém theo bun d4, 10 1én nhanh, xuéng nhanh, cé
suc tan pha 16n.

1.3.5
Nuwée dang

La hién twong nudc bi€n dang cao hon muc
nudc trieu binh thuong do anh hudng cua bao.

1.3.6

Déng

La hién tuong ddi luu manh ciia khi quyén gay
ra su phong dién dot ngot kém theo sam chop.
1.3.7

Sét

La hién tugng phong dién trong dam may, gitia
cac dam may vdi nhau hodc gitta ddam may voi
mit dat.
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1.3.8

Mat d¢ sét danh

La s6 1an phéng dién xudng dat tinh trén 1 km?
trong mot nam.

1.3.9

Pong dit

La sy rung dong mit dat boi su giai phong dot
ngdt ning luong trong vo trai dit dudi dang
song dia chan, c6 thé gy ra bién dang trén mat
dat, pha huy nha cira, cong trinh, cia cai va sinh
mang con nguoi.

1.3.10

Chén tiéu, chin tam

Chdn tiéu 13 vi tri ngudn phat sinh ra tran dong
dat.

Chdn tam dong dat 1a hinh chiéu theo chiéu
thang dtng ctia chan tiéu 1én bé mat trai dat.
1.3.11

Do 16n dong dat

La dai luong biéu thi do 16n vé ning luong ma
dong dat phat ra dudi dang song dan hoi. Do 1on
dong dat dugc danh gia bang thang do Richter,
c6 gia tri bang logarit co s6 10 cua bién d6 cuc
dai (micron) thanh phan nim ngang cua song
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dia chan trén bang ghi cia may dia chan chu ky
ngin chuan Wood Andersen ¢ khoang cach 100
km tir chén tam.

1.3.12
Cip dong dat

La sb do do manh v& hau qua hay vé sy tan pha
cua mot tran dong dat ma no gay ra tai khu vuc
xem xét (dac biét ddi véi nha cira, cac cong
trinh xay dung, dd vat, sic vat, con nguoi va
bién dang trén mat dat...). Cip dong dat duoc
danh gia bang thang MSK-64 (Medvedev-
Sponheuer-Karnik) hodc thang MM (thang
Mercalli cai tién).

1.3.13

P9 mudi khi quyén

La tong luong mudi clorua trong khong khi tinh
theo s6 miligam ion Cl sa ling trén 1m? bé mat
cong trinh trong mot ngay dém (mg CI
/m?.ngay).

Piéu chinh dinh nghia ctia mdt s6 thuat ngtr,
can cu tréen QD 46/2014/QD-TTg Quy dinh vé
du bao, canh bao va tmyén tin thién tai nhu
bdo, cuong do dong dét (thanh do 1on dong
dat) v.v.
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1.4 Cac s liéu trong Quy chuan

Cép nhét thong tin theo thuc té noi dung
QC méi.

Thém diéu khoan cho phép c6 thé sir dung
s lieu diéu kién khac do co quan Nha
nuée ¢b thim quyén cung cdp theo quy
dinh cua phap luat.

1.3 Cac so liéu trong quy chuin

1.3.1. Céc s6 liéu trong quy chudn nay gdm: S liu
khi tuong; s6 lidu thoi tiét va hién tuong tu nhién bét
loi; ap luc va van tdc gio dung trong thiét ké; mat do
sét danh va so liéu dong dat dung trong thiét ké.

1.3.2. Céc sb liéu vé dia chat cong trinh, dia chét thuy
van, thuy van, khoang hoa dat, ap dung theo cac phu
luc 2.9 + 2.11, Tap III, Quy chuan xdy dung Viét Nam
da dugc B Xay dung ban hanh theo Quyét dinh sb
439/BXD-CSXD ngay 25/9/1997.

1.4 Cic s6 liéu trong quy chuéin

1.4.1 Cac sb liéu trong quy chuin nay gdm: Sb
lidu khi tuong; s6 lidu thoi tiét va hién twong tu
nhién bat loi; mat do sét danh; sd liéu gié dung
trong thiét ké; va sb liéu dong dat dung trong
thiét ké.

1.4.2 Cac s6 liéu diéu kién ty nhién khac dung
trong xdy dung co thé duoc cung cip boi co
quan chuyén mén Nha nudc c¢6 thim quyén theo
quy dinh phap luat.

1.5 Ngudn gbc sb liéu

Cac sd lidu cuae QC cii ldy theo
QCXDVN 1997 Tap III va cac tiéu chuan
xdy dung nhu TCXDVN 2337:1995,
TCXDVN 375:2006, TCVN 4088:1985
duoc soat xét lai nam 2008, cac sb liéu cua
Trung tdm Khi twgng Thuy vin Qudc gia —
B¢ Tai nguyén va M6i truong va Vién Vat
ly dia cau v.v.

Trong lan soat xét ndy, da cap nhat cac
thong tin theo thuc té noi dung QC méi.
Trinh bay rd ngudn gdc cac s6 liéu va don
vi cung cép s6 liéu theo chuyén mén.

1.4 Nguon goc sb liéu

1.4.1 Ngudn gbc sb lidu chuong 2

S liéu khi twong & chuwong 2 duoc lay theo “Sé lidu
khi hau dung trong thiét ké xay dung” cung cap tai
TCVN 4088:1985 sau khi da duoc soat xét lai nam
2008.

1.4.2 Nguon gbc sb liéu chuong 3

- S liéu thoi tiét va hién tugng tu nhién bat loi duoc
tap hop tir cac sb liéu thong ké da duoc cong bd cua
Trung tdm Khi twong Thuy vin Qudc gia — BO Tai
nguyén va Moi truong.

- S6 liéu vé thuy triéu & bién Pong va phan bd do cao
nuéc dang do bio voi tan sudt dam bao 5% duoc
trich tr “Tap Atlas khi tugng thuy van Viét Nam”
ban hanh nam 1994,

- 86 lidu vé d6 mubi khi quyén duoc giit nguyén nhu
phu Iyc 2.12 Quy chuin Xay dung Viét Nam tap III,

1.5 Nguon goc sb liéu

1.5.1 Ngudn gbe s6 liéu Chuong 2

S liéu khi tugng & Chuong 2 do Vién Khoa hoc
khi twong thily van va bién doi khi hau — Bo Tai
nguyén va mi trudng cung cap.

1.5.2 Ngudn gbc s6 liéu Chuong 3

- S6 liéu thoi tiét va hién tuong tu nhién bét loi
duoc tap hop tur cac sb liéu do Vién Khoa hoc
khi twong thity vin va bién d6i khi hau — Bo Tai
nguyén va Moi truong cung cap.

- S6 liéu vé thuy tridu ¢ bién Dong va phan bd
d6 cao nudc dang do bio véi tan sudt dam bao
5% duogc gitt nguyén nhu phién ban trudc.

- S6 liéu vé& @6 mudi khi quyén duoc giit nguyén
nhu phién ban trude.

- S6 liéu vé chin tam dong dat va dat gy sinh
chan, vé cic viung phat sinh dong dat do Vién
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ban hanh nam 1997.

- S6 liéu vé chan tam dong dit va dat gdy sinh chan,
vé cac vung phat sinh dong dat do Vién Vat 1y dia
cau — Vién Khoa hoc va Cong nghé Viét Nam cung
cap.

1.4.3 Ngudn gbc s6 liéu chuong 4

S6 liéu ap luc gié lanh thd Viét Nam duoc ldy theo
TCVN 2737:1995 “Tai trong va tac dong — ti€u
chuan thiét ké”.

1.4.4 Ngudn gbc sb liéu chuong 5

S6 ligu vé mat do sét danh trén lanh thd Viét Nam
duoc thiét 18p trén co s ban dd mat do sét danh trung
binh nidm trén 1anh thd Viét Nam do Vién Vit Iy dia
ciu cung cap.

1.4.5 Ngudn gbc sb liu chuong 6

S liéu vé dong dat trén lanh thd Viét Nam duogc thiét
1ap trén co so ban dd phan ving gia téc nén lanh thd
Viét Nam ty 1& 1:1.000.000 do Vién Vit 1y dia cau
cung cap.

Vit ly dia ciu — Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam cung cép.

1.5.3 Ngudn gbc sb liéu Chuong 4

S6 ligu vé mat do sét danh trén lanh thd Viét
Nam do Vién Vat Iy dia ciu — Vién Han 1am
Khoa hoc va Cong nghé Viét Nam cung cap.
1.5.4 Ngudn gbc sb liéu Chuong 5

S6 liéu gio trén lanh thé Viét Nam do Vién
Khoa hoc khi twong thity van va bién ddi khi hau
— B Tai nguyén va moi trudng cung cap.

1.5.5 Ngudn gdc sd liéu Chuong 6

S6 liéu vé dong dat trén lanh tho Viét Nam do
Vién Vit ly dia cau — Vién Han 1am Khoa hoc
va Cong nghé Viét Nam cung cap.

2. NOI DUNG CHUONG 2

CHUONG 2 SO LIEU KHI TUONG

2. SO LIEU KHi HAU

2.1. Pic diém khi hiu Viét Nam

Cac sd liéu trong QC mdi do Vién Khoa
hoc khi tuong thiy vin va bién doi khi hau
— B6 Tai nguyén va mdi trudng cung cap.

2.1 Pic diém khi hiu Viét Nam

2.1.1 Mua khi hdu

Viét Nam thudc vung khi hau nhiét déi am, gi6 mua.
Lanh thé Viét Nam duoc chia lam 2 mién Bic va
Nam v61 khi hau khac biét.

2.1 Pic diém khi hau Viét Nam

Céc s6 liéu cua chuong nay do Vién Khoa hoc
khi twong thuy van va bién ddi khi hau — B6 Tai
nguyén va moi truong cung cap.
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Chia lai thanh 07 vung: (1) Ving Tay Bic
(ving I); (2) Vung trung du-mién nui Viét
Bic va Pong Bic (vung II); (3) Ving dong
bang Bic Bo (vang III); (4) Ving Bic
Trung Bo (vung IV); (5) Vung Nam Trung
B¢ (vung V); (6) Vung Tay Nguyén (vung
VI); (7) Ving Nam B¢ (Vung VII).

a) Mién Bic (tir 16 d6 vi bic, ngang véi déo Hai Vén,
trd ra phia bac): C6 mua dong lanh. Ving dong bang
thang lanh c6 nhiét d6 trung binh 10 — 15 °C;

b) Mién Nam (tir 16 d6 vi bic, ngang voi déo Hai

Van, tré vao phia nam): Khong c6 mua dong lanh.

Ving dong bang quanh nim néng va chia ra 2 mua

rd rét 1a mua mua va mua kho. Mua mua tir thang 5

toi thang 10, mua kho tir thang 11 téi thang 4.

2.1.2 Néng, nhiét d¢ khéng khi, birc xa mdt troi
Niéng: Trén toan lanh tho, thoi gian nang dai. S6 gid
nang trung binh trong mot nam: Mién Béc < 2000
gi&, mién Nam > 2000 gid;

Nhiét d§ khong khi: Mién Bic c6 nhiét do trung
binh hang nim dudi 24°C; mién Nam cé nhiét
do trung binh hang nam 24 — 28°C;

Buc xa mat troi : Luong buc xa ddi dao. Téng
xa trung binh hang nim tai mién Bic < 586
KJ/cm?; tai mién Nam > 586 KJ/cm?.

2.1.3 B am cia khéng khi va cac mia thoi tiét
Trén toan lanh thé d6 4m twong d6i ciia khong
khi quanh nam cao: 77 - 87%. Tai mét s6 noi,
trong khoang thoi gian nhét dinh co thé co su
thay d6i 16n vé do am khong khi, dan téi cac
thoi ky va thoi tiét dic biét.

a) Thoi ky mua phun, lanh 4m

O mién Biéc, vao thoi ky gié mua mua dong (gio
mua Pong Béc) thuong ¢6 mua phun 4m udt, do
am tuong dbi cua khong khi cao, ¢6 luc bdo hoa.

2.1.1 Mua khi hau

- Viét Nam thudc vang khi hau nhiét doi am,
gi6 mua. Linh thd Viét Nam duoc chia lam 2
mién Béc va Nam véi khi hau khéc biét.

- Mién Bic (tir 16 do vi bac, ngang véi déo
Hai Van, trd ra phia bac): C6 mua dong lanh.
Ving dong bang thang lanh c6 nhiét do trung
binh 10 - 15°C.

- Mién Nam (tir 16 do vi bac, ngang voi déo Hai
Van, tré vao phia nam): Khéng c6 mua dong
lanh. Ving dong bing quanh nim noéng va
chia ra 2 mua rd rét la mua mua va mua kho.
Mua mua tir thang 5 t6i thang 10, mua kho tir
thang 11 tdi thang 4.

2.1.2 Néng, nhiét d6 khong khi, bltc xa mat troi
- Ning: Trén toan lanh thd, thoi gian ning
dai. SO gid nang trung binh trong mot nim:
Mién Béc < 2000 gio, mién Nam > 2000 gid.

- Nhiét d6 khong khi: Mién Béc c6 nhiét do
trung binh hang ndm phd bién dudi 24°C; mién
Nam c6 nhiét do trung binh hang nim pho bién
tir 24 — 28°C.

- Bic xa mit troi: Luong buc xa ddi dao.
Téng xa trung binh hang nim tai mién Béc <
586 kJ/cm?; tai mién Nam > 586 kJ/cm?.

2.1.3 D6 4m ctia khong khi va cac mua thoi tiét
Trén toan lanh thd, do am twong dbi cua
khong khi quanh ndm cao: 76 - 88%. Tai mdt
s6 noi, trong khoang thoi gian nhat dinh c6 thé
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b) Thoi tiét ndm am
Tai ving phia dong mién Bic va ven bién mién
Trung, vao khoang thoi gian cudi mua dong, dau
mua xuan (thang 2 % 4) thuong c6 thoi tiét ndm
am: Khong khi c6 nhiét d6 20 - 25°C va d6 am
tuong ddi rat 16n, trén 95%, ¢6 luc bio hoa.
¢) Thoi tiét kho nong
Tai cac viung triing khuit phia dong diy ndi
Trudng Son va cac thung liing ving Tay Bic vé
mua hé c¢6 gié khd nong thoi theo hudng tay, tay
béc, tdy nam véi thoi gian hoat dong 10 — 30 ngay
trong nam. Thoi tiét tré nén kho noéng, nhiét do
trén 35°C va do am twong ddi dudi 55%.
2.1.4 Mua, tuyét
Trén toan lanh thd lugng mua va thoi gian mua
hang nam twong dbi 16n, trung binh 1.100 - 4.800
mm va 67 — 223 ngiy. Mua phan b6 khong déu va
tap trung vao cc thang mua. Nhiéu trin mua c
cuong do 16mn, nhiéu dot mua lién tuc, kéo dai, gay
It lut.
Trén toan lanh thd khong cé tuyét trir mot doi
lan trong ndm va & mdt vai ngon nui cao phia Bic.
2.1.5 Phan vung khi hdu xdy dung
Léanh thd Viét nam duge chia thanh hai mién khi
héu 1a khi hau x4y dyng mién Bic va khi hdu xay
dung mién Nam. MJi mién khi hau lai c6 céc
vung khi hau khéc nhau (xem ban d6 Hinh 2.2).
2.1.5.1 Khi hau xay dung mién Bic

c¢6 su thay do6i 16n vé do am khong khi do anh
hudng ciia mot sb hién twong thoi tiét dic biét.
a) Thoi ky mua phun, lanh 4m: O mién Bic, vao
thoi ky gié mua mua dong (gié mua Dong Bic)
thuong c6 mua phin am uét, dd am tuong doi
cua khong khi cao, c6 lac bdo hoa. Tuy nhién,
c6 mot s6 thoi diém co gio mua dong bic kém
thoi tiét hanh kho véi dd am thap xay ra trong
mot vai ngdy dén vai tuan.

b) Thoi tiét ném am: Tai ving phia dong mién
Bic va ven bién mién Trung, vao khoing thoi
gian cubi mua dong, diu mua xuén (thang 2 - 4)
thudng co thoi tiét ndom am, khong khi cé nhiét
d6 20 - 25°C va d6 am tuong dbi rat 16n, trén
95%, c6 lac bao hoa.

¢) Thoi tiét kho nong: Tai cac ving triing khuat
phia dong day nai Truong Son va cac thung
ling ving Tdy Bic vé mua hé c6 gio kho
nong thdi theo hudng tiy, tiy bic, tAy nam véi
thoi gian hoat dong 10 - 30 ngay trong nam.
Thoi tiét tré nén khod noéng, nhi¢t do trén 35°C
va do am twong d6i dudi 55%.

2.1.4 Mua, tuyét

Trén toan ldnh thd, lwong muwa va thoi gian mua
hang nim tuong ddi 16n, trung binh 1100 —
4800 mm va 100 — 223 ngay. Mua phan bé
khong déu va tap trung vao cac thang mua.
Nhiéu trén mua cé cuong do 1on, nhiéu dot
mua lién tuc, kéo dai, gay Ii lut.
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Khi hdu xdy dung mién Bic bao gom 4
vung.

Vung 14 - Khi hdu nui Tay bac va Truong
son:

- Bao gém cac tinh Lai Chau, Dién Bién,
Son La, phia tdy cac tinh Hoa Binh, Thanh
Hoa, Ngh¢ An, Ha Tinh va Quang Binh, Quang
Tri, Thira Thién Hué;

- Pai bo phan ving nay c6 mua dong lanh.
Nhiét do thdp nhat c6 thé xudng dudi 0°C &
phia Bic va dué6i 5°C & phia Nam cta vung. Tai
khu vye nti cao phia Bic c¢6 kha ning xuét hién
bing gia, mua tuyét;

- Vung nay chiu anh huéng cua thoi tiét kho
nong. O cac thung liing thap, nhiét d6 cao nhat
c6 thé trén 40°C. Ving Tay Bic khong chiu anh
hudng cta bién, khi hau mang nhiéu tinh chat
luc dia, bién d6 nhiét do ngay 16n. Trir mot sd
khu vuc thap ¢ phia Bic va phan dudi phia
Nam, tai ving nay yéu cau chdng lanh ngang
chdéng nong. Thoi ky can sudi kéo dai 60 - 90
ngay;

- Trén phén 16n ving ndy, hang nim c6 mot
mua kho kéo dai gn trung véi thoi ky lanh.
Khong c6 thdi ky mua phin, lanh 4m hodc ndm
am. Mua c6 cuong do 16n va phan bd khong
déu;

- Vung nay it chiu anh hudéng cua gié bao
nhung co thé xudt hién cac tran 16c.

Trén toan lanh thd khong cé tuyét trir mot doi
lan trong nim va & mot vai ngon ndi cao phia
Bic.

2.1.5 Phan vung khi hau xay dung

Lanh thd Viét Nam duoc phan chia
thanh 7 vung sinh khi hau xay dung (Hinh 2.1):
(1) Ving Tay Bic (ving I); (2) Ving trung du-
mién ndi Viét Bic va Pong Bic (vang II); (3)
Ving dong bang Bic Bo (ving I1I); (4) Ving
Bic Trung Bo (ving IV); (5) Ving Nam Trung
B0 (vung V); (6) Vung Tay Nguyén (vung VI);
(7) Vung Nam B¢ (Vung VII).

Pic diém céa cic ving sinh khi hau xiy
dung Viét Nam:

- Vung I - Viung Tay Bic: Duoc tach
boi day nai Hoang Lién Son véi duong ranh
gidi ndm & sudn dong doc theo dudng dang tri
CCNi= -350 cal/phut. Day nui nay ciling la
ranh gidi phan chia anh hudng cua thoi tiét “kho
lanh” va thoi tiét “ndm am” cia thoi ky mua
xudn gitta 2 viung nui cua Bac BO. Do anh
huéng khac nhau cta 2 hién twong nay da dan
dén sy khac nhau vé muc do nong, lanh trong
mot thoi ky dai cta nira dau nam. Pay 1a cac
yéu 6 tic dong nhét dinh dén cac giai phéap kién
tric. Tuy nhién, do d§ cao trung binh kha 16n
nén dic diém khi hau co ban ciia ving nay van
la ving c6 mua dong lanh véi giai phip chong
lanh chiém uu thé. Pay 13 ving ton tai dong thoi
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Viing Is - Khi hdu niti Péng Bac va Viét Bac:

- Bao gom céc tinh Cao Bang, Lang Son, Ha
Giang, Tuyén Quang, Bic Kan, Thai Nguyén,
Lao Cai, Yén Bai, phan Déng Bic tinh Hoa
Binh, phan phia Ty Ha No6i, Quang Ninh, Pha
Tho, phén béc Vinh Phuc, Béic Giang;

- Pay la ving c6 mua dong lanh nhit. Do
cao dia hinh 1a yéu té quan trong trong viéc
hinh thanh khi hau. Nhiét do thap c6 thé xudng
dudi 0°C, c6 kha ning xuét hién bang gid, mua
tuyét & nii cao. Mua hé it nong hon so véi
ddng bang, nhung & cac thung liing thip nhiét
d6 cao nhat co thé trén 40°C. Trong ving nay,
can chéng lanh nhiéu hon chéng néng, nhat 1a
vé ban dém va trén cac ving niii cao. Thoi ky
can sudi co thé kéo dai trén 120 ngay;

- Trir mot thoi gian ngan kho hanh, khi hau
no6i chung am wét. Mua nhiéu, 1ii quét c6 kha
nang xut hién trén nhiéu khu vyec.

- Phan ven bién ctia ving ndy chiu anh
hudng truc tiép cua bio.

Viing Ic - Khi hdu dong bang Bic Bo:

- Bao gdm toan by dong bang va trung du
nira phan phia Béc thudc cac tinh, thanh phd:
Bic Giang, Bic Ninh, Vinh Phuc, phia T4y tinh
Hoa Binh, Ha N§i, Quang Ninh, Hai Phong,
Hai Duong, Hung Yén, Thai Binh, Ha Nam,
Nam Dinh, Ninh Binh;

- Ving ndy c¢6 mua dong lanh nhung gin

ca 3 vanh dai khi hau theo d6 cao. Khi hau cua
vung nii Tay Bic dugc gidi han vé phia nam
bdi vung nui thudc phia Tay tinh Hoa Binh, do
tac dong truc tiép cua khong khi cuc d6i sau khi
qua Pong bang Bic B trén phan 16n tinh Hoa
Binh, d4 mang vao day nhiing dic diém co ban
ctia khi hau ving phia déng va ving dong bang
Bic Bo v6i su ton tai cia mua “ndm am” va
nhiét do thap trong mua dong.

- Vung II - Vung trung du-mién nai
Viét Bic va Pong Bic: Day 1a ving thudc phia
bong Hoang Lién Son, dugc tach boi dudng
dang tri CCN1= -350 cal/ph két hop véi duong
dang tri CCNvi= 600 cal/ph. Pay 1a vung c6
mua dong lanh nhét so v&i ca nude, mic du
thuc t& van c6 nhiét do rat thip trén cac ving
nii cao ciia Ty Béc song trén cing d cao thi
nhiét d6 & ving nay cao hon dang ké. Trén cling
mot dai cao, bién phap chdng lanh & Pong Bic
13 quan trong nhat. La ving ndi nén khi hau
phan héa manh mé theo d6 cao dia hinh, trong
ving ton tai ca 3 vanh dai khi hau.

- Vung III - Viing Pong bing Bic Bo:
Day 1a ving c6 muc do lanh vé mua doéng kém
hon so véi ving Péng Bic nhung cao hon so
v6i vimg Ty Béc va Bic Trung Bo. N6 duoc
gidi han boi cac duong dang tri CCNip =-350
cal/phit va G CCNnam= 1000 cal/ph vé phia bac
va tdy. N6 duoc tach khoi Bic Trung Bo boi
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bién nén it lanh hon vung Is. Bién do nhiét do,
d6 4m thap hon so véi hai ving Ia va Is. Nhiét
d6 thap nhét it co kha ning xudng dudi 0°C &
phia Bic va 5°C phia Nam. Nhiét do cao nhat
c6 thé dat toi 40°C. Mua nhiéu, cudng d6 mua
kha 16n.

- Bdo anh hudng tryc tiép toi cac tinh ven
bién.

Vimg Ip — Khi hdu Nam Bdc b va Bic Trung
bo:

- Bao gdm Thanh Ho4, Nghé An, Ha Tinh,
Quang Binh, Quang Tri, Thira Thién Hué.

- Nhiét do cao nhit co thé dat t6i 42°C dén
43°C do anh hudng truc tiép cua thoi tiét kho
néng. Trong ving ndy chdng néng 1a quan
trong nhung ciing can che chin gi6 lanh vé mua
d6ng. Mua nhiéu, cuong d6 mua kha 16n. Mua
am, mua kho khong dong nhat.

- Bio c6 anh hudng tryc tiép t6i toan ving,
manh nhat 13 & phan ven bién.

2.1.5.2 Khi hau xay dyng mién Nam
Khi hau xay dyng mién Nam bao gdm 3 vung.
Vung Il4 - Khi hdu duyén hai Nam Trung Bo:

- Bao gbm toan by ving dong bang va doi
nui thip dudi 100m thudc cac tinh, thanh phd:
Quéang Nam, Quang Ngii, Binh Dinh, Phu Yén,
Khanh Hoa, Ninh Thuén, Binh Thuan

- Khi h3u co ban la nhiét déi, gi6 mua,
khong c6 mua dong lanh (trir phan phia Béc

anh huong cua thoi tiét kho néng do anh huong
ctia “gi6 Lao”, duoc phan dinh bang CSAv-vi >
2 va CSAvn > 2, s6 ngay “khd néng” ca nam it
hon 10. Pay 1a ving c6 mua hé néng va am
nhung hau nhu khong c6 anh huéng cia “gio
Lao”. Trong toan ving, khi hau kha dong nhat,
chiu anh huéng manh ctia bao va cac dic trung
khac ctia bién.

- Viung IV - Viang Bic Trung Bé:
Pugc gii han vé phia Nam boi duong ranh gidi
mién, ddc trung boi sy giam yéu din ciia muc
d6 lanh vé mua dong, chiu anh hudéng manh cua
thoi tiét kho nong trong thoi ky xuan-hé. Pay la
ving c6 su khac biét dang ké vé mua mua - 4m
so voi ving Pong bang Bic B, CSAwv-vi < 2
va CSAvn < 2. Dia hinh khong dong nhat, ton
tai ca anh hudng cua do cao dia hinh, chu yéu la
vanh dai khi hau ndi thdp va mot phan khong
16n thudc vanh dai khi hau ndi gitta. Hau hét
phan nay nam & phan doéng cua diy Truong
Son, don gi6 mua dong bac va gié bién, song
cling c¢6 mdt s6 khu vuc thung liing va ndi thap
nam khuat sau cic khdi nui cao hon ¢ phia
bong nén c6 mot s6 dac diém cua khi hau phia
tdy nhu khu vuc cuc tdy cua Thanh Hoa, Nghé
An, Quang Tri, Thura Thién Hué.

- Vung V - Ving ven bién Nam Trung
Bo: Puoc tach khoi dong bang Nam Bo chi yéu
do tac dong cua thoi tiét kho nong, trén co s

27

27




con co6 mua dong hoi lanh). Nhiét do thap nhat
thuong khong dudi 10°C. Nhiét d6 cao nhét co
thé vuot 40°C. Do anh hudng cua bién, bién do
nhiét do ngay ciing nhu nim déu nho. Trong
vung khong can chdng lanh;

- Phan ven bién chiu anh hudng tryc tiép cua
bao.

Vung 11 - Khi hau Tday nguyén:

- Bao gom toan bd phan nui cao trén 100m
clia nira phan phia Nam thudc cac tinh, thanh
phé: Gia Lai, Kon Tum, Dic Lik, Dic Néng,
Lam Ddng, phia tay Quang Nam, Pa Ning,
Quéang Ngai, Binh Pinh, Phu Yén, Khanh Hoa,
Ninh Thuén, Binh Thuén, phia bic Ddng Nai,
Binh Duong va Binh Phudc;

- Khi hau ving nii, nhiét d6i. Phan phia bic
mua dong c6 anh hudng mot it cua gidé mua
Poéng Bic, mirc d6 lanh phu thude do cao dia
hinh;

- Trén vung cao, it lanh, nhiét d§ cac thang
dong cao hon ving Is tir 4 dén 5°C, & cac ving
khac trén 5°C. Nhiét do thap nhat trén vanh dai
nui cao tir 0°C dén 5°C, & ving khac trén 5°C;

- Duéi vanh dai nai thap, mua hé néng, khu
vuc thung liing nhiét do cao nhit co thé t6i
40°C. O 6 cao trén 1500m khong c6 mua
néng. Phan phia ty c6 mot sé nét ciia khi hau
luc dia, bién do ngay cua nhiét d6 16n tuong tu
vung Tay Bic. Trir ving nui cao, yéu cau chii

cac chi tiéu vé am (CSA > 2) va s ngay co thoi
tiét kho nong (NKN > 10). Khi hdu & ving nay
khong that sy déng nhét, ¢ su phan hoa theo d0
cao. Phan 16n cac khu vuc nai thudc vanh dai
khi hau nui thap, moét phan nho thudc vanh dai
nui giita va toan bo ching déu nam ¢ mat phia
dong. Ranh gidi phia tdy phan dua chu yéu vao
duong CCNio= 0 cal/ph va phan phia nam la
duong phan giéi miac do anh hudng cua “gio
Lao” (S6 ngay kho nong do gid lao gy ra 16n
hon 10 ngay). La khu vuc phan giéi su khac
biét cia mua mua, mic do 4m do hé qua khac
nhau cta gi6 mua Tay Nam. Duong ranh gidi
nay nam & khoang giita 2 tinh Ninh Thuén va
Binh Thuan, gﬁn nhu tach hian Binh Thuin sang
vung khi hau Nam BJ.

- Vung VI - Vung Tay Nguyén: Duoc
tach boi duong dang tri GCCNam= 700 cal/ph,
CCNy= 0. Khong khi cyc d6i vé mua dong
nhung véan ton tai mua déng kha lanh trén nhiéu
khu vuc (CCNi< 0 cal/ph, CCNi,1 < 0 cal/ph) do
anh hudéng cta do cao dia hinh. Trén Tay
Nguyén khong c6 sy khac nhau dang ké vé murc
do lanh trong mua dong nhung sy khac nhau
giita mua lanh va miia nong rat it, tirc 1a chi ¢
mdt mua nhiét hang ndm. La vung nuai, Tay
Nguyén ciing ton tai ca 3 vanh dai khi hau véi
nhitng cao nguyén rong c6 khi hau kha dong
nhit theo dic tinh cia cac dai cao tuwong {ng.
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yéu ¢ day 1a chong nong;

- Mua mua va mua khé tuong phan nhau rd
rét. Cuong d6 mua kha 16n. Mua khé thuong
thiéu nudc;

- Vung nay it chiu anh hudng cua gié bao.

Vung IIc — Khi hdu Nam B¢ :

- Bao gdm toan bd ving ddng bang thudc
cac tinh, thanh phd: Ddng Nai, Binh Duong,
Binh Phudc, Tay Ninh, thanh phé HO Chi
Minh, Ba Ria Viing Tau, Vinh Long, Tra Vinh,
Dong Thap, Bén Tre, Long An, Tién Giang, An
Giang, Hau Giang, Can Tho, Soc Trang, Kién
Giang, Bac Liéu va Ca Mau;

- Hang nam chi c¢6 mua kho va mua am
tuong phan nhau ro rét, phu hop véi hai mua
gi6 va khong ddng nhét trong ving, cudng do
mua kha 16n.

Do suon tdy nén Tay Nguyén khong cod anh
hudng cua “gi6 Lao” giy ra thoi tiét kho nong.

- Vung VII - Viung Nam B§: Dugc tach
khoi 2 vung trén boi duong ranh gidi phia nam
ctia ving khi hau TAy Nguyén va ven bién Nam
Trung Bo. Pay 1a ving co khi hau kha dong
nhit, mang nhiing dic diém dién hinh cta khi
hau nhiét d6i gié mua. Chdng nong 1a d6i tugng
trong yéu nhat trong cac giai phap phong tranh
d6i voi cong trinh xay dung.

Riéng dbi v6i ving bién, ghép cac dao
vao cac vung khi hau da dugc phén chia trén dat
lién co diéu kién khi hau gan tuong ty.

Céac dao nam & bic vi do 20,83°N ghép
vao ving khi hau Pong Bic

Céc dao nam giira ving vi do trén va vi
d6 16,83°N ghép vao ving khi hau Dong bang
Bic Bo hoic Bic Trung B6.

Céc dao ndm & phia nam vi d6 16,83°N
ghép vao ving khi hau déng bang Nam Bo.

2.2 Cac bang s6 liéu va bian d0 caa
Chuong 2

Trong QC ci, nam & Phu luc.

Trong QC méi, da dua toan bg cac ban
dd sb liéu khi tuong vao Chuong 2, chi
cac bang s6 liéu khi tuong dé & Phuy luc
Chuong 2.

2.2 Cac ban dd va bang so liéu
Céc ban d6 va bang s liéu khi twong dugc cho trong
Phu luc chuong 2, gdm co:
2.2.1 Tram khi twong va ban do phdn ving khi hdu
xdy dung
Bang 2.1 Toa d6 vi tri cac tram khi tugng
Hinh 2.1 Ban dd vi tri cAc tram khi tuong
Hinh 2.2 Ban d6 phan ving khi hau xay dung

2.2 Cac bang s6 liéu va ban d6 ciia Chwong 2
Céac bang s6 liéu khi hau cho ¢ Phu luc
Chuong 2, gém cé:

Bang 2.1 - Toa dd vi tri cac tram khi tuong
Béng 2.2 - Nhi¢t do khong khi trung binh
thang va nam (°C)

Bang 2.3 - Nhiét do khong khi cao nhat
trung binh thang va nam (°C)
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Céap nhat mot s6 hinh V&, bang sb liéu
dén 2017.

2.2.2  Nhiét dj va d am twong doi cua khéng khi
Béang 2.2 Nhiét do khong khi trung binh thang
va nam (°C);

Bang 2.3 Nhiét do khong khi cao nhat trung
binh thang va nim (°C)

Bang 2.4 Nhiét d6 khong khi thap nhit trung
binh thang va nim (°C);

Bang 2.5 Nhiét d6 khong khi cao nhat tuyét d6i
thang va nam (°C);

Bang 2.6 Nhiét do khong khi thip nhét tuyét
d6i thang va nam (°C);

Béang 2.7 Bién d) ngay cua nhiét do khong khi
trung binh thang va nam (°C)

Bang 2.8 Bién trinh ngay cua nhiét do khong
khi (°C);

Bang 2.9 Do am tuyét d6i ciia khong khi trung
binh thang va nam (mbar);

Bang 2.10 D06 am twong dbi cua khong khi
trung binh thang va nam (%);

Bang 2.11 Bo am twong ddi cuia khong khi thap
nhat trung binh thang va nim (%)

Béng 2.12 D6 am twong dbi cua khong khi thap
nhat tuyét ddi thang va nam (%)

Bang 2.13 Bién trinh ngay ctia d6 4m twong ddi
cua khong khi (%);

Bang 2.14 Tan suét xuat hién cac cép nhiét 4am

Bang 2.4 - Nhiét d6 khong khi thap nhat
trung binh thang va nam (°C)

Bang 2.5 - Nhiét do khong khi cao nhat
tuyét ddi thang va nam (°C)

Béang 2.6 - Nhiét do khong khi thdp nhat
tuyét ddi thang va nam (°C)

Béang 2.7 - Bién d0 ngay cua nhiét do
khong khi trung binh thang va nam (°C)
Bang 2.8 - Bién trinh ngdy cua nhiét do
khong khi (°C)

Béang 2.9 - Do am tuyét dbi ctia khong khi
trung binh thang va nam (mbar)

Bang 2.10 - D06 am tuwong d6i ciia khong
khi trung binh thang va nam (%)

Bang 2.11 - P6 4m tuwong d6i cua khong
khi thdp nhét trung binh thang va nam (%)
Béang 2.12 - D6 4m twong ddi ctia khong
khi thdp nhét tuyét d6i thang va nam (%)
Bang 2.13 - Bién trinh ngay ciia d6 am
twrong ddi cua khong khi (%)

Bang 2.14 - Tan sudt xudt hién cac cap
nhiét am (%o)

Bang 2.15 - Van tdc gi6 trung binh thang
va nam (m/s)

Béang 2.16 - Tan suét lang gi6 (PL %) tan
suit (P %) va vén téc gid (V m/s) trung
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(%o).
2.2.3

Bang 2.15 Van tbe gi6 trung binh thang va nam

(m/s);

Béang 2.16 Tan suét lang gi6 (PL %) tan suat (P

%) va van toc gid (V m/s) trung binh theo 8

huodng.

So liéu vé gio

2.2.4  Buc xa mat troi
Béng 2.17 B§ cao (H) va goc phuong vi (A)
cua mat troi (do);
Bang 2.18 Tong xa trén mit bang (W/m?/ngay);
Bang 2.19 Tan xa trén mit bang (W/m%ngay),
trang;
Béang 2.20 Cuong do truc xa trén mat ding 8
huéng (W/m?);
Bang 2.21 Cuong d¢ tan xa trén mat dung 8
hudng (W/m?)
Bang 2.22 Tong sb gid nang trung binh thang
va nam (gio);
Bang 2.23 Bién trinh ngdy cia s6 gid ning
(g10); »
Bang 2.24 D6 roi trén mat phang ngang (klx).
2.2.5 Mua, swong mu va dong
Bang 2.25 Luong mua trung binh thang va nam
(mm);
Bang 2.26 Lugng mua ngay 16n nhat (mm);
Bang 2.27 Luong mua 16n nhat trung binh thoi

binh theo 8 hudng

Bang 2.17 - B¢ cao (H) va goc phuong vi
(A) ctia mat troi (d9)

Bang 2.18 - Téng xa trén mat bang
(W/m?/ngay)

Bang 2.19 - Tén xa trén mit bang
(W/m?/ngay)

Bang 2.20 - Cuong do truc xa trén mat
dimg 8 hudng (W/m?)

Béng 2.21 - Cudng 40 tan xa trén mat
ding 8 hudng (W/m?)

Bang 2.22 - Tong sd gid nang trung binh
thang va ndm (gio)

Bang 2.23 - Bién trinh ngay cua sé gio
nang (gio)

Bang 2.24 - D6 roi trén mit phang ngang
(klx)

Béng 2.25 - Lugng mua trung binh thang
va nam (mm)

Bang 2.26 - Lwong mua ngay lén nhat
(mm)

Bang 2.27 - Luong mua 16n nhat trung
binh thoi doan (mm)

Béng 2.28 - S6 ngay mua trung binh théng
va nam (ngay)

Bang 2.29 - S6 ngay mua trung binh theo
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doan (mm);

Bang 2.28 SO ngdy mua trung binh thang va
nam (ngay);

Béng 2.29 Sb ngay mua trung binh theo céac cap
(ngay);

Béng 2.30 Lugng mua (mm) thdng va ndm theo
cac suat bao dam (%)

Béang 2.31 S6 ngay mua phin trung binh thang
va nam,;

Bang 2.32 S6 ngay suong mu trung binh thang
va ndm (ngay);

Bang 2.33 S6 ngay c6 dong trung binh thang va
nam (ngay);

Bang 2.34 Luong miy tong quan trung binh
thang va ndm (ngay);

Béng 2.35 Luong may dudi trung binh thang va
nam (ngay).

cac cap (ngay)

Béang 2.30 - Luong mua (mm) thdng va
nim theo cac suit bao dam (%)

Bang 2.31 - S6 ngdy mua phun trung binh
thang va nam (ngay)

Béng 2.32 - S6 ngay suong mu trung binh
thang va nam (ngay)

Bang 2.33 - S6 ngdy c6 dong trung binh
thang va nam (ngay)

Bang 2.34 - Luong may tong quan trung
binh thang va nam (ngay)

Bang 2.35 - Luong may dudi trung binh
thang va ndm (ngay)

Cac ban dd sd liéu khi tuong thiy van, dugc
trinh bay & cudi chuong nay, gdm cé:

Hinh 2.1 - Ban do phan ving khi hau xay
dung

Hinh 2.2 - Ban dd vi tri cac tram khi tuong
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2.3 Sir dung so liéu khi twong

2.3 Sir dyng so li¢u khi hiu 2.3.1 Chuong 2 cung cip sb lidu do tai cac tram khi
Gilt nguyén, chi thay doi nho veé so li¢u tuong. Khi st dung, can lay sb liéu coa tram khi
gi6 trong QC méi ly tir Chuong 5. tuong gan dia diém xay dung nhat. Ngoai ra, can

tham khao thém cac sb liéu khi tugng thuc té co
tai noi xay dung, dac bi¢t trong cac truong hop
sau:

a) Dia diém xay dung ndm ¢ cao do khac
nhiéu so voi cao d0 cua tram khi
tuong;

b) Pia diém xay dung nim & dia hinh co
yéu t6 anh huong t6i sb lidu khi tuong
nhu: Nui, doi, song, subi.

Néu sb liéu thuc té nam ngoai cac gia tri duoc
cung cép tai Quy chuin nay thi can lam viéc véi
Trung tdm Khi twong Thuy vin Qudc gia dé co sd
liéu chinh thirc.

2.3.2 Khi thiét ké cong trinh hodc bién phap thi cong
cong trinh chiu tac dong cua gio, khong ap
dung cac s lidu vé gi6 & chuong nay ma phai
sir dung céc gia tri ap luc gio6 duoc cung cip tai
chuong 4 dé tinh toén.

2.3 Sir dung s liéu khi hiu

2.3.1 Chuong 2 cung cap sb liéu do tai cac tram
khi tuong. Khi st dung, can 1éy s6 liéu cua tram
khi tuong gin dia diém xay dung nhét (Hinh
2.2). Ngoai ra, can tham khao thém cac s6 liu
khi hau thuc té co tai noi xay dung, ddc biét
trong cac truong hop sau:

a) bia diém xdy dyng nim & cao do khac
nhiéu so v6i cao d6 cta tram khi tugng;

b) Dia diém xdy duyng nim & dia hinh c6
yéu t& anh huong toi s6 liéu khi tuong
nhu: Nui, ddi, cao nguyén, thung liing,
song, subi, hd 16n, bién.

Néu sb liéu thuc té ndm ngoai cac gia tri dugc
cung cip tai quy chuin nay thi can lién hé voi
co quan chuyén mén nha nudc c¢6 thim quyén
dé c6 s liéu chinh thuc.

2.3.2 Khi thiét ké cong trinh chiu tai trong gio
(ké ca lap bién phéap thi cong), khong ap dung
céc s0 lidu vé gio & chuong nay ma phai sir dung
cac s6 liéu dugc cung cip tai Chuong 5.

3. NQI DUNG CHUONG 3 CHUONG 3 SO LIEU THOI TIET VA HIEN
TUGNG TU NHIEN BAT LQI

3. SO LIEU THOI TIET VA HIEN
TUQNG TU NHIEN BAT LQI

Diéu chinh ndi dung cac didu muc vé bao, 1c, 1ii lut, 1i quét theo Thuyét minh méi ctia Vién KHKTTV va BDKH.

Diéu chinh muc dong sét, dong dat theo Thuyét minh cta Vién Vit Iy dia cau.
Pua toan bd hinh v&, ban do sb liéu thoi tiét va hién tuong tu nhién bat loi vao Chuong 3.
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Chi c6 cac bang s6 liéu thoi tiét va hién tuong tu nhién bat loi dé & Phy luc Chuong 3.

Cap nhat mot s6 hinh v&, bang s6 liéu dén 2017.

3.1 Bao

Vién KHKTTV va BDKH ra soat va cap
nhat.

3.2 Pic diém thoi tiét va hién twong tw nhién bat
lgi
3.1.1 Bao

a) Bio 1 hién tuong thoi tiét dac biét nguy
hiém, gy gié manh lam tdc mai, co thé do nha
cua, kém theo mua lon gay 1d lut nghiém trong.
Cép gi6é va muc d6 nguy hai cua chung tham
khao bang 3.2 ctia Quy chuén nay.

b) O Viét Nam, mua bio hang nam vao
thang 6 - 11, tan sut bdo giam dan tir Bic vao
Nam. Thoi gian thuong xdy ra nhu sau (bang
3.1):

Thang 6 — 9 bdo d6 bd nhidu vao ving bién
Quang Ninh — Thanh Hoa;
Thang 7 — 10 bido d6 bd nhidu vao ving bién
Ngh¢ An — Quéng Binh;
Thang 8 — 11 bdo d6 bo nhidu vao ving bién
Quang Tri - Quang Ngai;
Thang 10 - 12 bio d6 bd nhidu vao ving bién
Binh Thuan-Ninh Thuan, Binh Thuan - Ca
Mau.
Théng ké cac con bdo d6 bd vio cac ving bd
bién Viét Nam (1961+2008) cho trén bang 3.3.
Theo s liéu théng ké thi chua thiy bdo d6 bd
vao Viét Nam trong thang 2.

3.1 Biao
Bdo 1a mdt xody thuan nhiét doi co stic gio
manh nhét tir cap 8 tro 1én va c6 thé co gid giat.
Bio c6 sirc gio manh nhat tir cap 10 dén cap 11
goi la bao manh, tu cép 12 dén cép 15 goi la bao
rat manh, tir cip 16 trd 1én goi 1a siéu bio.
Bio 1a hién tugng thoi tiét dac biét nguy hiém,
gy gi6 manh 1am toc maéi, c6 thé d6 nha cira,
kém theo mua 16n gay 1i lut nghiém trong.
Bang 3.2 quy dinh cap gié va muc d6 nguy hai
cua bao.
O Viét Nam, mua bdo hang nim vao thang 6 -
11, tan suét bio giam déan tir Bic vao Nam. Thoi
gian thuong xay ra nhu sau (Bang 3.1):
Thang 6 — 9 bdo d6 bd nhiu vao ving
bién Quang Ninh — Thanh Ho4;
Thang 7 — 10 bdo d6 bd nhiéu vao ving
bién Nghé An — Quéang Binh;
Thang 8 — 11 bdo d6 bd nhiéu vao ving
bién Quang Tri - Quang Ngai;
Théng 10 - 12 bdo d6 bd nhiéu vao ving
bién Khanh Hoa — Ca Mau.
Théng ké cac con bdo dd bd vao cac ving bo
bién Viét Nam (1961 - 2017) xem Bang 3.3.
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3.2 Loc

Vién KHKTTV va BDKH ra soat va cap
nhat.

3.1.2 Léc

a) Loc 1a cac hién tuong thoi tiét nguy hiém,
gdy gi6 xody bdc 1én cao, lam tdc mai, d6 nha cira,
nhét 13 cac nha don so.

b) Theo thong ké cua Trung Tam khi tuong
Thuy van Quéc gia (bang 3.4): O mién Bic 16c
thuong hay xay ra vao cac giai doan chuyén tiép tir
dong sang hé (thang 4, thang 5), mdi khi xuat hién
dot khong khi lanh; G mién Nam s6 lan xay ra 1c it
hon ¢ mién Bic va mién Trung.

3.2 Loc

Léc 1a ludng gié xody c6 stc gié manh twong
duong véi sttc gid cua bao nhung dugc hinh
thanh va tan trong thoi gian ngdn, pham vi hoat
dong hep tir hang traim m? dén vai chuc km?.
Léc 1a hién tuong thoi tiét nguy hiém, gy gid
X04ay bdc 1én cao, 1am tdc mai, d6 nha cira, nhat
la cac nha don so.

Theo sd liéu cung cép bdi Vién Khoa hoc khi
tugng thay vin va bién d6i khi hau — Bo tai
nguyén va moi truong (Bang 3.4): O mién Béc
16¢ thuong hay xay ra vao cac giai doan chuyén
tiép tir dong - xudn sang hé (thang 4, thang 5),
mdi khi xuat hién dot khong khi lanh. Do hién
trong bién doi khi hau, 16c xay ra ca ¢ mién
Trung va mién Nam.

3.3 Li lut

Vién KHKTTV va BDKH ra soat va cép
nhat.

3.1.3 Lii lut

a) Lii lut xay ra vao mua mua, khi cac trdn mua
16m d6 nude manh vao song, sudi 1am v& dé hodc tran
bo gy ra ngap lut nha clra, mat bang xay dung trén
mot dién rong.

b) Mua Iii 13 thoi gian thudong xuit hién I,
duoc quy dinh trong Quy ché béo ap thap nhiét doi,
bdo, I ban hanh kém theo Quyét dinh sb
245/2006/Qb-TTg ngay 27 thang 10 nam 2006 cua
Thu tuéng chinh phu nhu sau:

- Trén céc song thudc Béc Bo tir ngdy 15 thang

6 dén ngay 15 thang 10;

3.3 Lii lut
a) LU Iyt xay ra vao mua mua, khi cac tran mua
16n d6 nuéc manh vao song, sudi lam vd dé
hodc tran bo gy ra ngdp lut nha cira, mit bang
xay dung trén mot dién rong.
b) Mua 111 14 khoang thoi gian lién tuc trong mot
nam, thuong xuat hién Iii trong cac khoang thoi
gian sau:
(1) Trén cac séng thudc Béic Bo, tir ngay
15 thang 6 dén ngay 15 thang 10;
(2) Trén cac song tir tinh Thanh Hoa dén
tinh Ha Tinh, tir ngay 15 thang 7 dén ngay
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- Trén céac séng tir Thanh Hoa dén Ha Tinh tir

ngdy 15 thang 7 dén ngay 15 thang 11;

- Trén cac song tir Quang Binh dén Ninh Thuan

tir ngay 01 thang 9 dén ngay 15 thang 12;

- Trén cac song thuoc Binh Thuan, Nam B va

Tay Nguyén tir ngay 15 thang 6 dén ngay 30

thang 11.

Céc tran 10 lich sir tr ndm 1945 dén nay duoc
Trung Tam khi twong Thuy vin Quéc gia théng ké
trén bang 3.5.

O song Hong di xay ra hai tran 1t dic biét 16n
vao thang 8 ndm 1945 va thang 8 nam 1971 gay ra vo
dé nhiéu noi.

15 thang 11;

(3) Trén cic song tir tinh Quang Binh dén

tinh Ninh Thuan, tir ngay 01 thang 9 dén

ngay 15 thang 12;

(4) Trén cac song thudc tinh Binh Thuén,

cac tinh thuéc Nam B¢ va Tay Nguyén, tur

ngdy 15 thang 6 dén ngay 30 thang 11.
Céc tran 1d lich sir tir nam 1945 dén 2007 duge
Vién Khoa hoc khi tugng thuy van va bién d6i
khi hau — B9 tai nguyén va méi truong thong ké
trong Bang 3.5.
O song Hong da xay ra hai tran lii dic biét 1on
vao thang 8 nam 1945 va thang 8 ndm 1971 gay
ra v& dé nhiéu noi.
O Ha Noi d3 xay ra tran lut lich s tir ngay
30/10 dén ngay 04/11/2008 di gy ra lut trén
dién rong, gay thiét hai dang ké, can luu y ddi
v6i cac cong trinh ngam, cong trinh tau dién
ngam va ngap lut trong db thi.
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3.4 Lii quét

Vién KHKTTV va BDKH ra soat va cap
nhat.

3.1.4 Lii quét

a) LU quét 1a hién tugng thuy van dac bi¢t nguy
hiém. Trong mét s6 truong hop nd co sic tan pha
khing khiép va trd thanh tham hoa tu nhién. Lii quét
thuong xay ra & ving nii, noi c6 dia hinh doi nai cao
xen k& v6i thung liing va song sudi thap, d6 on dinh
clia 16p dat trén bé mit luu vuc yéu do qua trinh
phong héa manh, 16p phu thuc vét bi tan pha.

b) Cac tran 1 quét trong cac nam 1958 — 2007
dugc Trung Tam khi twong Thuy vin Qudc gia thong
ké trén bang 3.6.

¢) Cac dia phuong hay xay ra lii quét la: Bic
Kan, Cao Béng, Ha Giang, Lai Chau, Lang Son, Lao
Cai, Phi Tho, Quang Ninh, Son La, Thai Nguyén,
Tuyén Quang, Yén B&i; Binh Thuan, Pik LAk,
Quaéng Binh, Quang Nam.

3.4 Lii quét

a) LU quét 1a hién tuwong thuy van dac biét nguy
hiém. Trong mot sb truong hop néd co stre tan
pha khing khiép va trd thanh tham hoa tu
nhién. Li quét thuong xay ra ¢ vung nui, noi ¢
dia hinh ddi nui cao xen k& véi thung liing va
song sudi thap, do on dinh cua 16p dit trén bé
mit luu vue yéu do qua trinh phong héa manh,
16p phu thyc vét bi tan pha.

b) Céc tran 1 quét trong cac ndm 1958 — 2017
duoc Vién Khoa hoc khi tugng thuy van va bién
d6i khi hau — Bo tai nguyén va méi truong
thdng keé trén Bang 3.6.

¢) Cac dia phuwong hay xay ra li quét 1a: Bic
Kan, Cao Bﬁng, Ha Giang, Lai Chau, Lang Son,
Lao Cai, Phi Tho, Quang Ninh, Son La, Thai
Nguyén, Tuyén Quang, Yén Bai, Khanh Hoa,
Binh Thuin, Pik Lik, Quang Binh, Quang
Nam.

3.5 Dong sét

Vién Vat ly dia cAu ra soat va cap nhat.

Co ban giit nguyén, chi co s liéu dong sét
trong QC mdi néu ¢ Chuong 4 (QC cii néu
& Chuong 5) do bd cyc va cap nhat lai.

3.1.5 Dong sét

a) Dong dugc xép vao thoi tiét nguy hiém vi sét
trong dong co thé danh chét nguoi, gdy ra chay rimg,
chay nha, 1am hu hong thiét bi may moc, nhat 1a cac
thiét bi dién tu. Dong sét ¢ Viét Nam xay ra quanh
nim, nhung thudng nhiéu vé mua hé. Pic biét trén
cac vung ndi hay song hd trong nhimg thang néng
am.

b) S6 ngay c6 dong trung binh thang va nam tai

3.5 Dong sét

a) Dong duoc xép vao thoi tiét nguy hiém vi sét
trong dong c6 thé giy chét nguoi, chay ring,
chay nha, lam hu hong duong day truyén tai
dién, thiét bi may moc, nhét 1a cac thiét bi dién
tlr, vién thong. Dong sét & Viét Nam xdy ra
quanh nim, nhung thudng nhidu vé mua he.
Pic biét trén cac ving ndi hay séng hod trong
nhitng thang néng am.
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cac tram khi tuong duogc cho trong bang 2.33. Ban d6
mat d sét danh trung binh ndm trén lanh thd Viét
Nam do Vién Vit ly dia cau thiét 1ap dugc néu &
chuong 5 ctia Quy chuin nay.

b) S6 ngay c6 dong trung binh thang va nim tai
cac tram khi tugng dugc cho trong Bang 2.33.
Ban dd mat do sét danh trung binh nam trén
lanh thé Viét Nam do Vién Vat ly dia cau thiét
1ap duoc néu & Chuong 4 ciia Quy chuan nay.
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3.6 Dong dat
Gitr nguyén nhu QC cil.

3.1.6 Pong dat

a) Dong dit 16n c6 thé pha huy nha ctra va cac cong
trinh, gy thiét hai nghiém trong vé ngudi va tai
san.

b) Céc chan tim dong dat va dat giy sinh chan lanh
tho Viét Nam thé hién trén ban do hinh 3.3.

3.6 Pong dat

a) Dong dat manh c6 thé pha huy nha cira va
cac cong trinh, gy thiét hai nghiém trong vé
nguoi va tai san.

b) Céc chan tim dong dat va dit giy sinh chan
lanh thd Viét Nam thé hién trén ban dé Hinh
3.3.

3.7 Thuy vin bién
Gitlt nguyén nhu QC cil.

3.1.7 Thuy vin bién

a) Cac hién tuong thuy vin bién co6 thé gy bét loi
cho nha ctra va cong trinh xdy dung ving bién Viét
Nam 14 ché d¢ thuy triéu, nuéc dang do bio, chiéu
cao song khi bao.

b) Ban d6 thuy triéu & bién Pong, ban dd phan bd
d6 cao nudc dang do bio véi tan suit dam bao 5%
thé hién trén hinh 3.1 va hinh 3.2. D6 cao song trung
binh twong mg véi cac cap gi6 tham khao & bang
3.2.

3.7 Thuy vin bién

a) Cac hién tugng thuy van bién c6 thé giy bét
loi cho nha ctra va cong trinh xdy dung vung
bién Viét Nam 1a ché d¢ thuy tridu, nuéc dang
do bio, chiéu cao song khi bio.

b) Ban d6 thuy tridu & bién Pong, ban d6 phan
bd d6 cao nudc dang do bdo véi tan sudt dam
béo 5% thé hién trén Hinh 3.1 va Hinh 3.2. B
cao song trung binh twong ung véi cac cap gio
tham khao & Bang 3.2.

3.8 P6 mudi khi quyén
Co ban gir nguyén nhu QC cil.

3.1.8 P) mudi khi quyén

a) Mudi trong khi quyén ving bién két hop véi
d6 4m cao gdy an mon manh cac két cAu thép, két cau
bé tong cbt thép tai Viét Nam.

b) Ban d6 phan vung d6 mudi khi quyén cho
trong Hinh 3.4. Phan b6 d6 mudi khi quyén cho cac
phan lanh thd Viét Nam nhu sau:

- Mién Bic (tir 16 d6 vi béc tro ra):
[CI]=0,9854 X *'7 | sai s6 §16%
- Mién Nam (tir 16 d6 vi bic trg vao):

3.8 P6 mudi khi quyén

a) Mudi trong khi quyén ving ven bién, bién va
hai dao, két hop v6i d6 4m cao gdy an mon
manh céc két cAu thép, két cAu kim loai, két cAu
bé tong cdt thép, két cau bé tong g sudt trudc
0 Viét Nam.

b) Ban dd phan ving d6 mudi khi quyén cho
trong Hinh 3.4. Phan bd d6 mubi khi quyén cho
cac phan lanh thd Viét Nam nhu sau:

- Mién Bic va mién Trung (tir 16 d6 vi béc tro
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[C17=3,9156 X" | sai s0 123%
Trong do: [CI'] — d6 mubi khi quyén, mgcl

/m?.ngay

X: Khoang cach tir bién vao b, km.

ra):

[CI]7=0,9854 X 17 saisb §16% (3.1)

- Mién Trung va mién Nam (tir 16 d6 vi bic tro
vao):

[CI]=3.9156 X*2 saisd 123%  (3.2)
Trong d6: [CI] — d6 mudi khi quyén, mgcl
/m?.ngay

X: Khoang céch tir bién vao bo, km.
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3.9 Cac bang so liéu va ban do Chwong 3

Vién KHKTTV va BDKH ra soat va cap
nhat.

Ba ban d6 (hinh v&) dua vao phan cudi
Chuong 3.

Chi c6 cac bang sb lieu dua vao Phu luc
Chuong 3.

3.2 Cac ban do va bang so liéu
Céac ban d6 va bang sb liéu thoi tiét va diéu kién ty
nhién bat lgi duge cho trong Phu luc chuong 3, gém
co:
Bang 3.1 Tan sb bdo d6 bd vao cac ving bd bién
Viét Nam (1961-2008;
Béang 3.2 Cép gié theo thang Bo-pho va chiéu cao
song;
Bang 3.3 Thong ké cac con bao d6 bd vao cac ving
bo bién Viét Nam (1961+2008);
Béang 3.4 Phan bd cac lan t6 16c mot s6 nam trén
toan quédc (1971 = 2007),
Béang 3.5 Thong ké cac tran 1ii lich sir tir 1945
té1 nay (1945 + 2006);
Bang 3.6 Thong ké cac tran 1ii quét (1958 + 2007);
Hinh 3.1 Ban d6 thuy triéu ¢ bién Pong;
Hinh 3.2 Ban d06 phan b6 do cao nudc dang do
bdo v4i tan suat dam bao 5%;
Hinh 3.3 Ban d6 chin tim dong dat va dat gdy sinh
chén lanh thd Viét Nam;
Hinh 3.4 Ban d6 phan ving do mudi khi quyén.

3.9 Cac bang sb liéu va ban d6 Chwong 3
Céc bang sd liéu thoi tiét va diéu kién ty nhién
bat loi duoc trinh bay trong Phu luc Chuong
3, gdbm co:
Bang 3.1 - Tan s6 bdo d6 bd vao cac ving bo
bién Viét Nam (1961 - 2017)
Bang 3.2 - Cip gié theo thang Bo-pho va
chiéu cao song
Bang 3.3 - Thong ké cac con bio d6 bo vao
cac ving bo bién Viét Nam (1961 - 2017)
Béng 3.4 - Phan bé céac 1an té 16c mot sb nim
trén toan qudc (1971 - 2007)
Béng 3.5 - Thong ké céc tran i lich sir tir
1945 t61 nay (1945 - 2006)
Bang 3.6 - Thong ké cac tran 1a quét (1958 -
2017)
Céc ban d6 s6 liéu thoi tiét va hién tuong tu
nhién bat loi dugc trinh bay trong cac hinh tir
3.1 dén 3.4 dudi day:
Hinh 3.1 - Ban d6 thuy triéu & bién Pong
Hinh 3.2 - Ban d6 phan b6 do cao nuéc
dang do bio véi tan suit dam bao 5%
Hinh 3.3 - Ban d6 chin tdm dong dat va dut
gdy sinh chéan lanh th6 Viét Nam
Hinh 3.4 - Ban d6 phan ving d6 mudi khi
quyén.
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4. NOI DUNG CHUONG 4

Trong QC cii 1a Chuong 5.

Trong QC méi 1a Chuong 4.

Ly do: D@ tra cii vi Chuong 5 va 6 la sd
lidu vé gio va dong dat, thuong xuyén su
dung hon.

CHUONG 5: MAT PO SET PANH

4.SO LIEU MAT PO SET PANH
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4.1 Dic diém sb liéu mat do sét danh

Diéu chinh theo Thuyét minh cia Vién
Vit ly dia cau.

Phan chinh vin thay ddi it.

Chi c6 ban do va bang s6 liéu duogc cap
nhat.

5.1 Pic diém sb liéu mat d sét danh

5.1.1 S6 liéu mat d6 sét danh trén 1anh thé Viét Nam
dugc cip dudi dang ban do va theo dia danh hanh
chinh.

5.1.2 Ban d6 mat do sét danh trung binh nim trén
lanh thé Viét Nam do Vién Vat ly dia cau thiét lap.
Trén ban dd, s liéu sét danh duge phan thanh cac
vung theo mat d6 sét danh (Ian/km?*/ndm) nhu sau:
Nho hon 1,4; tir 1,4 dén 3.4; tir 3,4 dén 5,7; tir 5,7
dén 8,2; tir 8,2 dén 10,9; tir 10,9 dén 13,7 va 16n
hon 13,7 bang cac dudng ddng muc vé mat do sét
danh.

5.1.3 SO litu mat do sét danh theo dia danh hanh
chinh duoc thiét 1ap dua trén ban d6 mat do sét
danh trung binh nim cta Viét Nam theo nguyén tic
sau:

a) DPdi véi cac dia danh nam gon trong mot
ving c6 ciing mat do sét danh trén ban dd thi
liy theo mat do sét danh cta ving ban do do.

b) Di v6i dia danh nam & hai ving c6 mat do
sét danh khac nhau thi mat d¢ sét danh cua dia

danh dugc 13y theo ving co tri s6 16n hon.

4.1 Dic diém sb liéu mat d sét danh

4.1.1 S6 liéu mat d6 sét danh trén 1anh thd Viét
Nam duoc cép dudi dang ban dd va theo dia
danh hanh chinh t&i quan, huyén hoac tuong
duong.

4.1.2 Ban dd mat do sét danh trung binh nam
trén 1anh thd Viét Nam do Vién Vat ly dia cau
1ap va cung cip. Trén ban d, sd lidu sét danh
duoc phan thanh cac vung theo mat dd sét
danh (lan/km?*/niam) nhu sau: Nho hon 1,4; tir
1,4 dén 3,4; tir 3,4 dén 5,7; tir 5,7 dén 8.2; tir
8,2 dén 10,9; tir 10,9 dén 13,7 va 16n hon 13,7
béang cac dudong dong muc vé mat do sét danh.

4.1.3 S6 licu mat do sét danh theo dia danh
hanh chinh dwgc thiét 14p dya trén ban do mat
d6 sét danh trung binh nam cia Viét Nam theo
nguyén tic sau:

a) Pdi v6i cac dia danh ndm gon trong mot
ving ¢6 cung mat do sét danh trén ban do thi
liy theo mat do sét danh cia ving ban do do.
b) Déi voi huyén c6 dudng dong mirc cit qua,
mat do sét danh lay theo gia tri duong dong
mirc 1an cin cao nhit ma cic ving trong
huyén c6 thé bi anh hudng.

4.2 Ban d6 va bang so liéu

Str dung ban dd mai do Vién Vat ly dia
cau cung cép.

5.2 Ban dd va bang so liéu
Ban dd va bang s6 liéu vé mat do sét danh cho trong
Phu lyc chuong 5 gdm cé:
Hinh 5.1 Ban d6 mat d6 sét danh trung binh nim

4.2 Ban d6 va bang so liéu
Ban d6 va bang sb litu vé mat do sét danh
gbm co:
Hinh 4.1 Ban d6 mat d6 sét danh trung binh
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Pua cac hinh v€, bang s lidu vao noi
dung Chuong 4.

lanh tho Viét Nam.
Béang 5.1 Mat d¢ sét danh theo dia danh hanh chinh
lanh tho Viét Nam.

nam lanh th6 Viét Nam;
Béang 4.1 Mat d¢ sét danh theo dia danh hanh
chinh ldnh thd Viét Nam.

4.3 Sir dung s6 liéu mat do sét danh
trong thiét ké

Gilr nguyén nhu QC cil.

5.3 Sir dung s liéu mat dj sét danh trong thiét ké

5.3.1 Khi thiét ké phong chong sét cho cong trinh
phai can cir vao mat do sét danh tai dia diém dat
cong trinh theo s6 liéu ctia quy chuan nay.

Ngoai ra, phai dua trén cac yéu té khac bao gdm yéu
cau chdng sét ciia cong trinh, dic diém cia cong
trinh (loai két cdu, chiéu cao cong trinh, cong ning
st dung), dang dia hinh noi dat cong trinh, khoang
cach ly téi cdy xanh hodc cac cong trinh khac.

5.3.2 Mat dg sét danh & cac hai dao dugc Vién Vit ly
dia cau khuyén céo lay tir 2,5 dén 7,0 lan / km? /

4.3 Sir dung so litu mat do sét danh trong
thiét ké

4.3.1 Khi thiét ké phong chdng sét cho cong
trinh phai can cr vao mat do sét danh tai dia
diém dat cong trinh theo s6 lidu ctia quy chudn
nay.

Ngoai ra, phai dya trén cac yéu t6 khac bao gdm
yéu cau chdng sét cua cong trinh, dic diém
ctia cong trinh (loai két cau, chiéu cao cong
trinh, cong ndng st dung), dang dia hinh noi
dat cong trinh, khoang cach ly téi cdy xanh

nam. hodc cac cong trinh khac.
4.3.2 Mt do sét danh & cac hai dao duogc Vién
Vit 1y dia cau khuyén céo lay tir 2,5 dén 7,0
lan/km?/nam.
Cic ban dd va Bang so liéu Cho trong Phu luc Chwong 5 Cho & cudi Chwong 4.

Vién Vit ly dia cau ra soat va cap nhat.

Xem Thuyét minh ctia Vién Vit ly dia cau.

5. NOI DUNG CHUONG 5
QC cii 1a Chuong 4.

QC méi la Chuong 5.

Thuyét minh xem Phu luc 3.

CHUONG 4: AP LUC VA VAN TOC GIO DUNG
TRONG THIET KE

5. SO LIEU GIO DUNG TRONG THIET
KE
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5.1 Pham vi ap dung

Co ban giit nguyén.

4.1 Pham vi ap dung

Ap luc va van tdc gi6 cung cip ¢ chuong 4 duoc
dung cho tinh toan thiét ké cong trinh, thiét ké bién
phap thi cong cong trinh chiu tac dong cua tai trong
gio.

5.1 Pham vi ap dung

S6 liéu gié dugc cung cap & chuong nay gom ap
luc gi6 va van toc gid. Cac sb lidu gié nay duoc
ding cho tinh toan thiét ké cong trinh, thiét ké
bién phap thi cong cong trinh chiu tai trong gio.

5.2 S liéu ap lwe gié (Wo)

Ra soat, cap nhat va phan vung lai, tir 7
vung gi6 thanh 5 ving gi6. Chi tiét xem
Thuyét minh co s& khoa hoc va thuc tién
vé sb lidu gio do Vién KTTV va BDKH
thuc hién (Phu luc 3).

Pon vi lay bang daN/m? cho tron sb va
quen st dyng tuong ung véi TCVN
2737:1995.

B6 sung thém truong hop dia hinh phirc
tap va gié phuc vu tinh toan thiét ké bién
phap thi cong.

4.2 Pic diém s6 lidu ap lwe va vén toc gio

4.2.1 Ban d6 phan vung ap lyc gié lanh thd Viét Nam
(hinh 4.1) duoc thiét 1ap cho chu ky lap 20 nam.
Céc s liéu trong ban d6 da duoc xtr Iy tir s6 liéu
cua cac tram khi twong nhu sau:
a) Van toc gi6 Vo (m/s) duoc liy trung binh trong
thoi gian 3 gidy, & d6 cao 10 m so v6i mbc chudn,
tmg voi dia hinh dang B (1a dia hinh twong d6i
tréng trai, c6 mot so vat can thua thét cao khong
qua 10m).
b) Vén tc gi6 Vo dugc lay trung binh theo xac suat
v6i chu ky 1ap 20 nam. N6 khong phai 1a van toc
16n nhét trong tap hop cac sd liéu ma né cé thé bi
vuot 1 1an trong 20 nam.
c) Gia tri cua ap lyc gid6 Wo (kN/m?) xac dinh tir
van toc gié Vo (m/s) theo cong thirc:

W, @0,613V;.10% (4.1

4.2.2 Trén ban 46, ap luc gié duoc chia ra cac ving
IA, TIA, 1IB, IITA, 1IIB, IVB va VB (hinh 4.1) boi
cac duong dang tri va dudng ranh gidi phan ving
anh huong cua bao, trong do6 ky hi¢u A 1a vung it bi
anh huong cia bao, B 1a vung chiu anh huéng cia
bao.

5.2 S6 liéu ap e gi6 (Wo)
5.2.1 Ban d6 phan vung ap lyc gié trén lanh tho
Viét Nam (Hinh 5.1) thiét 18p trén co so van tde
gié dugc ldy trung binh trong khoang thoi gian
3 gidy, chu ky 1ap 20 ndm (bi vuot trung binh
mot 1an trong khoang thoi gian 20 nam), & do
cao 10 m so véi mdc chuan, tuong tmg vé6i dia
hinh dang B.
CHU THICH 1: Ban @b Hinh 5.1 do Vién Khoa hoc khi
twong thay van va bién dbéi khi hau — B6 Tai nguyén va
M@i tréng cung cap.
CHU THICH 2: Bja hinh dang B la dia hinh twong déi
trbng trai, c6 mot sb vat can thua thét cao khéng qua
10 m nhw: viing ngoai & it nha, thi trdn, lang mac, rivng
thwa hoac rirng non, vung trong cay thwa, v.v.
5.2.2 Trén ban do Hinh 5.1, ap luc gi6 dugc
chia ra thanh cac vung I, 11, III, IV va V, phan
biét boi cac duong dang tri. Ving I tuong ung
véi Wy = 65 (daN/m?), vung Il tuong ung véi
Wo =95 (daN/m?), ving III twong ung véi Wo =
125 (daN/m?), viung IV twong tng véi Wo = 155
(daN/m?) va ving V tuong ung véi Wy = 185
(daN/m?).
CHU THICH: T4t ca cac vung déu chiu anh huéng cla
bao; 1 daN/m? = 10 N/mZ2.
5.2.3 Phan vung ap luc gi6 theo dia danh hanh

45

45




4.2.3 Phan vung ap luc gid Wo theo dia danh hanh
chinh dugc 1dp thanh bang (bang 4.1) dua vao ban
dd phan ving ap luc gio ty 16 1:1.000.000 do Trung
tam Khi twong Thuy vin Qudc gia cip. Ngoai gia
tri ap luc gi6 Wo, trong bang 4.1 c6 cho thém gia tri
van toc gi6 Vo voi thoi gian 1dy trung binh 10 phit
va chu ky 1ap 12 50 nam dé ap dung cho cac tiéu
chuan c6 yéu cau dau vao 1a van toc gio.

4.3 Ban dd va cac bang s li¢u
Ban dd va cac bang s6 liéu vé ap luc gié cho trong
Phu lyc chuong 4 gdm cé:

Hinh 4.1 Ban d6 phan ving ap luc gio;

Béng 4.1 Phan vung ap luc gio theo dia danh hanh
chinh;

Bang 4.2 Ap luc gi6 tai cic tram quan tric khi
twong vung nuai va hai dao;

Bang 4.3 Hé s6 chuyén doi ap luc gio tir chu ky lap
20 nam sang cac chu ky lap khac;

Bang 4.4 Hé s6 chuyén d6i van toc gio tir chu ky
1ap 50 nam sang cac chu ky lap khac.

4.4 Sir dung so liéu ap lwe gié

4.4.1 Ap lyc gio ¢ dia diém xay dung dugc xac dinh
bang mot trong hai cach: ding bang phan ving ap
luc gid theo dia danh hanh chinh (bang 4.1) hoac
dung ban dd phan vung 4p luc gié lanh thd Viét
Nam (khi can chinh x4c hon). Do khudn kho cua tai
liéu, ban do hinh 4.1 13 phién ban thu nho, ban d6
16n ty 1€ 1:1.000.000 dugc luu trit tai Trung tdm
Khi tugng Thuy vin Qudc gia.

chinh theo dia danh hanh chinh téi quan, huyén
hodc tuong duong dugc 1ap thanh bang (Bang
5.1, ¢t 3).
CHU THICH: Bang phan vung ap lwc gié theo dia
danh hanh chinh nay do Vién Khoa hoc khi twgng thay
van va bién ddi khi hau cung cap dwa vao Ban dd
phan vung ap lyc gié ty 1é 1:1.000.000.
5.2.4 Sir dung s6 liéu ap luc gié Wo
a) Ap luc gi6 & dia diém xay dung duoc xac
dinh bang mot trong hai cach: dung Bang phan
vung ap luc gid theo dia danh hanh chinh (Bang
5.1, cot 3) hodc khi can chinh xac hon theo Ban
dd phan vung ap luc gié (Hinh 5.1).
CHU THICH: Ban @b Hinh 5.1 Ia phién ban thu nhd,
khi can tra ctru, dung ban @& I&n véi ty 1& 1:1.000.000
dwoc lwu trir tai Vién Khoa hoc khi twgng thdy van va
bién ddi khi hau — Bd Tai nguyén va Madi truong va
Vién Khoa hoc céng nghé xay dwng — B0 Xay dwng.
b) Cong trinh ¢ vung nui va hai dao c6 cung do
cao, dang dia hinh va ¢ g?m cac tram quan tric
khi tugng nhu ghi trong Bang 5.2 thi gia tri ap
luc gi6 Wo st dung trong thiét ké duoc 14y theo
tri s& doc lap cua cac tram do6, nhung khéng
thap hon gié trj cho trong Ban dd phan ving ap
luc gi6 hodc trong Bang phan vung ap luc giod
theo dia danh hanh chinh.
c¢) Cong trinh xay dung ¢ vung c6 dia hinh phtrc
tap (hém nti, gitta hai ddy nui song song, cac
ctra déo v.v.), gia tri ctia ap luc gio Wo phai lay
theo s6 liéu ciia cac co quan chuyén mon nha
nuée cd thim quyén hodc két qua khao sat hién
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4.4.2 Cong trinh xdy dung ¢ vung nui va hai dao co
cung d6 cao, dang dia hinh va & sat cac tram quan
trac khi twong nhu ghi trong bang 4.2 thi gia tri ap
luc gid thiét ké duoc léy theo tri sé doc 1ap cua cac
tram do.

4.4.3 P6i v6i tiéu chuan sir dung ap luc gid trén co s
chu ky ldp khac 20 nim can thuc hién chuyén dbi
ap luc gio trén co so chu ky ldp 20 nim cung cip
tai Quy chuan nay sang ap luc gid véi chu ky lap
quy dinh trong tiéu chuan d6 thong qua hé sb
chuyén dbi cho tai bang 4.3

4.4.4 Pbi véi tiéu chuin st dung vén tde gi6 trén co
s& chu ky 1ap khac 50 nam can thyc hién chuyén
d6i van tbc gio trén co s& chu ky 1ap 50 nim cung
cép tai Quy chudn ndy sang van toc gi6 véi chu ky
lap quy dinh trong tiéu chuan d6 thong qua hé sd
chuyén d6i cho tai bang 4.4

truong xdy dung da dugc xu 1y c6 ké dén kinh
nghiém sir dung cong trinh nhung khong thip
hon gi4 tri cho trong Ban dd Hinh 5.1 hodc
trong Bang 5.1 (c6t 3).
d) Truong hop s6 liéu duoc cung cip boi cac co
quan nha nudc c6 thim quyén 1a van tdc gid Vo
thi gia tri ap luc gid6 Wy tuong Ung duogc xéac
dinh theo cong thure sau:
W, @0,0613 ,,VO2
trong do:
Wo (daN/m?) 1a 4p luc gi6 tuong mg véi
van toc gioé Vo.

(5.1)

Vo (m/s) 1a van téc gi6 dugc ldy trung
binh trong khoang thoi gian 3 gidy, chu ky
1ap 20 nam (bi vuot trung binh mot lan
trong khoang thoi gian 20 nam), & d6 cao
10 m so véi mdc chuan, tuong tng voi dia
hinh dang B.
S liéu ap lyc gié tinh theo cong thic (5.1) nay
khong dugc thap hon gia tri 4p luc cho trong
Ban d6 phan ving ap luc gié hodc trong Bang
phéan vung ap luc gio theo dia danh hanh chinh.
e) Cho phép liy 60% gia tri ap luc gié Wo
(=0,6Wy) khi tinh toan thiét ké bién phap
thi cong cong trinh.
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5.3 S0 liéu van tdc gi6 3 gidy, 50 nim

B6 sung trong QC méi dé c6 thé sir dung
cho céc tiéu chuén thiét ké su dung s6 liéu
gi6 3s, 50 nam.

Khong c6

5.3 S0 liéu van tdc gi6 3 gidy, 50 nim
5.3.1 Ban d6 phan ving van toc gio 3 gidy, chu
ky lap 50 nam (goi tit 1a van toc gio 3 gidy, 50
nam) trén lanh thd Viét Nam (Hinh 5.2). Phan
ving van toc gi6 theo dia danh hanh chinh
tuong Ung dugc 1ap thanh bang (Bang 5.1, cot
4).
CHU THICH: Van tbc gi6 3 giay, chu ky I&p 50 nam (T
= 50 nam) 1a van téc gi6 dwoc lay trung binh trong
khoang th&i gian 3 gidy, chu ky 1&p 50 ndm, & d6 cao
10 m so v&i méc chudn, twong trng véi dia hinh dang
B.
5.3.2 Céc so li¢u nay dung de tinh toan thiet ké
cong trinh & Viét Nam khi st dung tiéu chuén
thiét ké véi s6 lidu dau vao 13 van tdc gio 3 gidy,
chu ky 1ap 50 ndm (6 d6 cao 10 m, dia hinh
dang B hodc tuong duong).
CHU THICH: Khi str dung cac tiéu chuén thiét ké vei
s lieu dau vao la van téc gié 3 giay, chu ky l&p T khac
50 nam, thi dwoc xac dinh theo céng thire sau:
Vast @Kst »V3s50 (5.2)
trong do:
Vast la van tbc gié 3 giay, chu ky l&p T
(n@m).
Vasso & van téc gié 3 gidy, chu ky lap 50
nam.
Ks,t 1a hé sb chuyén ddi tir van tbc gié 3 giay,
chu ky 18p 50 ndm sang van téc gio 3 giay,
chu ky lap T (ndm), lay theo Bang 5.3.

Khong co
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5.4 S6 liéu van tbc gié, ap luwc gi6 10
phit, 50 nam

B6 sung trong QC méi dé c6 thé sir dung
cho céc tiéu chuén thiét ké su dung sb lieu
gi6 10 phut, 50 nam.

5.4 SO liéu van toc gié, ap lwe gié 10 phat, 50

-

nam
5.4.1 Ban dd phan ving van toc gié 10 phit,
chu ky 1ap 50 nam (goi tit 1a gi6 10 phut, 50
nam) trén lanh thd Viét Nam (Hinh 5.3). Phan
ving van téc gi6 theo dia danh hanh chinh
tuong Ung dugc 1ap thanh bang (Bang 5.1, cot
5).
CHU THICH: Van téc gié 10 phut, chu ky 18p 50 ndm
(T = 50 n&m) la van téc gié dwoc lay trung binh trong
khoang thoi gian 10 phut, chu ky [8p 50 nam, & dé cao
10 m so v&i méc chudn, twong trng véi dia hinh dang
B.
5.4.2 Céc so li¢u nay dung de tinh toan thiet ké
cong trinh ¢ Viét Nam khi st dung tiéu chuan
thiét ké véi sb liéu dau vao 1a van toc gio 10
phut, chu ky 1ap 50 nam (& d6 cao 10 m, dia
hinh dang B hodc tuong duong).
CHU THICH: Khi str dung cac tiéu chuan thiét ké vei
sb lieu diu vao l1a van téc gié 10 phat, chu ky 1ap T
khac 50 nam, thi dwgc xac dinh theo céng thirc sau:
ViomT @Km1 »Vioms0 (5.3)
trong do:
Viomr 1& van téc gié 10 phdt, chu ky lap T
(nam).
Viomso 1a van téc gié 10 phut, chu ky l&p 50
nam.
Kmr 1a hé sé chuyén dbi tir van téc gié 10
phut, chu ky 1&p 50 ndm sang van tc gié 10
phut, chu ky I&p T (nam), lay theo Bang 5.4.
5.4.3 Khi tinh todn thiét ké cong trinh ¢ Viét
Nam, st dung ti€u chuén véi sb lidu dau vao la
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ap luc gi6 10 phut, chu ky lip 7 bang 50 nim
hodc khac 50 nam, thi sit dung cong thirc sau:

W,omr @0,0613,V,2 - (5.4)
trong do:
Wiomr (daN/m?) 1a 4p luc gi6 10 phat, T
nam.

Viom 1 (m/s) la van tde gi6 10 phit, 7' nam,
xac dinh theo cong thuc (5.3).

5.5 S6 liéu gi6 ddi véi nhitng cong trinh dic
biét, nhay cam véi tai trong gio6

Khi thiét ké nhimg cong trinh dic biét, nhay
cam voi tai trong gid, nhu nha may dién hat
nhan, cau ddy vang nhip 10n, v.v., phai sir dung
cac s liéu gid theo cac nghién ctru riéng nhung
khong thap hon céc s liéu gié ciia quy chuan
nay.

5.5 S6 liéu gié d6i voi nhitng cong
trinh dac bi€t, nhay cam véi tii trong
gio

B6 sung trong QC méi.

Khong c6

5.5 SO li¢u gi6 ddi véi nhitng cong trinh dic
biét, nhay cdm véi tdi trong gio6

Khi thiét ké nhimng cong trinh dic biét, nhay
cam voéi tai trong gid, nhu nha may dién hat
nhan, cau day vang nhip lon, v.v., phéi st dung
cac s liéu gid theo cac nghién ctru riéng nhung
khéng thap hon cac sb lidu gié cua quy chuin
nay.

Cac Ban d6 va bang sb liéu
Vién KHKT va BDKH ra soat, cip nhat

va cung cap so liu.

Cac Ban do va bang s6 lidu cho trong Phu luc

Chuong 4.

Céc Ban dd va bang s6 liéu cho trong phan cudi
cua Chuong 5.
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6. NOI DUNG CHUONG 6

CHUONG 6: SO LIEU PONG DAT

6. SO LIEU PONG PAT DUNG TRONG
THIET KE

51

51




6.1 S6 liéu dong dit theo dinh gia tdc
nén

QC cil cung cap sé liéu dong dat thong qua

dinh gia toc nén va cép dong dat theo

thang MSK-64 thong qua chuyén doi tir

dinh gia toc nén.

QC ciing cung cép sé liéu dong dat theo
dinh gia tbc nén phuc vu cho viéc tinh
toan, thiét ké cong trinh chiu dong dét theo
TCVN 9386: 2012 va cac tiéu chuan khac
st dung loai hinh sb liéu nay.
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6.1 Dic diém sb liéu dong dat

6.1.1 Sb liéu dong dat trén lanh thd Viét Nam dugc
cip dudi dang ban d6 phan vung gia toc nén va
theo dia danh hanh chinh.

6.1.2 Ban d6 phan ving gia toc nén lanh tho Viét
Nam ty 1& 1:1.000.000 do Vién Vat 1y dia cau thiét
1ap va chiu trach nhiém phap 1y. Ban d0 duogc thiét
1ap cho chu ky lip 500 nim Gng v6i nén loai A
(nén da hoic kién tao twa d4). Ban dd duoc chia
thanh cac ving bang cac dudng dong mic vé gia
tri dinh gia tdc nén tham chiéu (agr): 0,04 g; 0,08
g; 0,12 g va 0,16 g (g — gia tdc trong truong). Gia
tri agr tai cac diém gitta hai dudong ddng mirc duoc
xac dinh theo nguyén tic ndi suy tuyén tinh.

6.1.3 Phan ving dinh gia tbc nén tham chiéu theo dia
danh hanh chinh t6i quan huyén duoc 14p thanh
bang (bang 6.1) dua vao ban d6 phan ving dinh
gia tbc nén lanh thé Viét Nam ty 1& 1:1.000.000
theo nguyén tic sau:

a) Mdi dia danh chon ra mot diém dai dién. Piém
nay co6 toa do xac dinh ghi trén bang 6.1 thugc mét
phudng ctia mot quan (vi du phuong Cong Vi thudce
quéan Ba Pinh ¢ bang 6.1) hodac mdt thi tran, thi t&
cua mot huyén (vi du TT An Lac thudc huyén Binh
Chanh ¢ bang 6.1).

binh gia tbc nén cua diém dai dién trong dia danh
nay la cua chinh n6 nhung dugc xem la gié tri dinh
gia toc nén cua ca dia danh.

b) Pinh gia toc nén cho trong bang 6.1.

52

6.1 S6 liéu dong dat theo dinh gia toc nén

6.1.1 S6 liéu dong dat nay ap dung cho viéc
thiét ké cong trinh chiu dong dét tai Viét Nam
sir dung dinh gia tbc nén tham chiéu, agR, (goi
tat 1a dinh gia toc nén). S6 liéu dugc trinh bay
dudi dang Ban dd phan vung dinh gia téc nén
va Bang phan vung dinh gia tbc nén theo dia
danh hanh chinh.

6.1.2 Ban d6 phan ving dinh gia toc nén (lanh
tho Viét Nam) ty 1¢ 1:1.000.000 do Vién Vat
ly dia cau — Vién Han 1am Khoa hoc va Cong
nghé Viét Nam cung cip. Ban dd duoc thiét
1ap voi chu ky 1ap 500 nim Gng v6i nén loai
A. Ban dd phan vung dinh gia tbc nén cho
trong Hinh 6.1 (day 1a phién ban thu nho cia
ban dd ty 1& 1:1.000.000). Ban db dugc chia
thanh cac ving, bang cac dai mau tuong tng
v6i cac gia tri dinh gia toc nén: 0,00 g - 0,02 g,
0,02 g-0,04 g, 004 g-006g..(g=981
m/s2 1a gia tdc trong trudng).

CHU THICH: Nén loai A la d4, da cung, c6 van tde
song cat trung binh Vs,30 > 800 m/s.

6.1.3 Bang phan vung dinh gia toc nén theo dia
danh hanh chinh t6i quan, huyén hodc tuong
duong duoc 1ap dua vao Ban dd phan vung
dinh gia téc nén ty 1& 1:1.000.000. Bang phan
ving dinh gia tdc nén theo dia danh hanh
chinh do Vién Vat 1y dia ciu cung cap. Mbi
quan, huyén theo dia danh hanh chinh c6 mot




6.1.4 Cap dong dat theo thang MSK - 64 duoc xac
dinh bang cach chuyén d6i tir gia tri dinh gia toc
nén théng qua bang 6.2.

6.2 Ban dd va cac bang s liéu

Béan d6 va bang s liéu vé dong dat dung trong thiét

ké duoc cho & Phu luc chuong 6, gém co:

Hinh 6.1 Ban d6 gia téc nén chu ky lap lai 500 nim
trén lanh thd Viét Nam (cho nén loai A);

Bang 6.1 Phan ving gia toc nén theo dia danh hanh
chinh;

Bang 6.2 Bang chuyén doi dinh gia toc nén sang
cAp dong dat theo thang MSK - 64.
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diém dai dién. Pinh gia tdc nén cua diém dai
dién nay duoc xem 1a gia tri dinh gia toc nén
ctia ca dija danh. Bang phan vung dinh gia tbc
nén theo dia danh hanh chinh cho trong Bang
6.1.

6.1.4 Khi thiét ké cong trinh chiu dong dét, dinh
gia toc nén tai dia diém xay dung duoc xac
dinh bang mot trong hai cach sau: Theo Bang
phan ving dinh gia téc nén theo dia danh hanh
chinh hodc khi can chinh x4c hon theo Ban dd
phan ving dinh gia téc nén lanh thé Viét Nam
ti 1¢ 1:1.000.000 (dugc luu trir tai Vién Vat ly
dia cau va Vién Khoa hoc cong nghé xay
dung).

6.1.5 Khi tiéu chuan thiét ké ap dung cho tinh
toan khang chan céng trinh yéu cau sir dung
gia tri dinh gia toc nén c6 chu ky lap khac 500
nam hodc & cac loai nén khac nén loai A nhu
néu trong Quy chuin nay thi cac gia tri néu
trén dugc quy ddi bang dinh gia tdc nén chu
ky lap 500 nim nén loai A ciia Quy chuan nay
nhan voi cac hé sb twong tng. Cac hé sd nay
lay theo quy dinh cua tiéu chuan thiét ké hodc
theo cac nghién ctu riéng.
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6.2 So liéu dong dat theo phd phan ing
Ss va Sy

B6 sung loai hinh sé lidu nay trong QC

maéi dé co thé ap dung cho cac tiéu chuan

thiét ké sir dung loai hinh s6 liéu nay.

6.3 Sir dung s liéu dong dit trong thiét ké

6.3.1 Khi thiét ké khang chan cong trinh theo gia toc

nén, dinh gia toc nén agr tham chiéu cua dia diém
xay dung duoc xac dinh bang mot trong hai cach:
Theo bang phan ving gia téc nén theo dia danh
hanh chinh (bang 6.1) hoic khi can chinh xac hon
theo ban d6 phan ving gia tbc nén lanh thd Viét
Nam (hinh 6.1).
Ghi chii: Ban do hinh 6.1 la phién ban thu nho,
khi can tra citu nén ding ban do lom ty 1é
1:1.000.000 dwoc leu triv & Vién Vit Iy dia cau va
Vién Khoa hoc Cong nghé Xay dung.

6.3.2 Khi tiéu chuan thiét k& ap dung cho tinh toan
khang chan cong trinh yéu ciu st dung gia tri
dinh gia toc nén c6 chu ky lip khac 500 nim hoic
& cac loai nén khac nén loai A nhu néu trong Quy
chuin nay thi cac gia tri néu trén dwuoc quy doi
bang dinh gia téc nén chu ky 1ap 500 nam nén loai
A cua Quy chuan nay nhan véi cac hé sb tuong
tmg. Céc hé s6 nay lay theo quy dinh cia tiéu
chuan thiét ké.

6.3.3 Khi thiét ké khang chan cong trinh theo cip
dong dat can chuyén d6i gia tri dinh gia toc nén
agr trong bang 6.1 sang cdp dong dit theo thang
MSK - 64 cho ¢ bang 6.2.

6.3.4 Nhiing cong trinh dac bi¢t khong cho phép hu

héng do dong dat nhu dép bé tong chiu ap chiéu cao

trén 100 m; nha may dién nguyén tur; cong trinh cot,

6.2 SO li¢u dong dat theo phd phin wng Ss va
S1

6.2.1 S6 liéu dong dat nay ap dung cho viéc
thiét ké cong trinh chiu dong dat tai Viét Nam
sit dung phd phan ung gia téc chu ky ngin
(goi tat 1a phd phan tng Ss) va pho phan tmg
gia tbc chu ky dai (goi tat 1a phd phan tng Si)
cua dong dat cuc dai MCE chu ky lap 2500
nam (goi tat 1a dong dat 2500 nim) trén nén
loai B.

CHU THICH:
C!lu ],(5’ ngén tuong tng véi chu ky dao dong riéng cua
két cau 1a 0,2 gidy, chu ky dai twong Gng vdi chu ky dao
dong riéng 1 giay.
Nén loai B la da c6 van toc song cat trung binh vs30 tir
762 t6i 1524 m/s.

6.2.2 Cac ban do phan ving dong dat theo phd
phan Ung trén lanh thd Viét Nam ty 18
1:1.000.000 do Vién Vat 1y dia cdu cung cap.
Céac ban d6 nay duogc thiét lap véi dong dat
2500 nam tng véi nén loai B. C6 hai ban dd
bao gdm: Ban do phan ving dong dét theo phd
phan tng Ss (trén lanh thd Viét Nam) cho
trong Hinh 6.2 va Ban dd phan ving dong dét
theo pho phan tng Si cho trong Hinh 6.3 (day
1a phién ban thu nho ciia hai ban do ty 1¢
1:1.000.000). Trong mdi ban dd, d6 16n dong
dat duoc chia thanh cac ving, bang cac dai
mau tuong ung vdi cic gia tri phé phan ung:
0,00 g-0,02 g,0,02 g-0,04 g,0,04 g-0,06 g,
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thap cao hon 300 m; nha cao ting hon 60 ting; cac
cong trinh ngoai khoi ... khi thiét ké phai sir dung céc
sO liéu dong dat theo cac nghién clru riéng nhung
khong nho hon céc s liéu dong dat cia Quy chuan
nay.

6.2.3 Cac Bang phan ving dong dét theo gia tri
phd phan @mng Ss va Si theo dja danh hanh
chinh t&i quan, huyén hoac twong duong dugc
1ap dya vao hai Ban do phan ving dong dat
theo phd phan Gmg Ss va Si trén lanh thd Viét
Nam ty 1€ 1:1.000.000. Bang phan vung déng
dat theo pho phan tng gia toc Ss va Si theo
dia danh hanh chinh cho trong Bang 6.2. Mdi
quéan, huyén theo dia danh hanh chinh c6 mot
diém dai dién. Cac gia tri phd phan tng Ss va
S1 cua diém dai dién nay dugc xem la cac gia
tri tuong rng cua ca dia danh hanh chinh.

6.2.4 Khi thiét ké cong trinh chiu dong dét, gia
tri pho phan ung Ss va Si tai dia diém xay
dung dugc xac dinh béng mot trong hai cach
sau: Theo Bang phan vung gia tri phd phan
ung Ss va Si theo dia danh hanh chinh hoac
khi can chinh xac hon theo cac Ban d6 phan
ving dong dat theo phd phan g Ss va Si ti 18
1:1.000.000 (dugc Iuu trir tai Vién Vat ly dia
cau va Vién Khoa hoc cong nghé xay dung).
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6.3 SO liéu dong dat theo cap dong dat
Chuyén tir diéu 6.3.3 trong QC cil sang
QC méi, chuyén doi sang cip MSK-64
va MM.

6.3 SO liéu dong dat theo cap dong dat

S6 liéu dong dat nay ap dung cho viéc thiét ké
cong trinh chiu dong dit sir dung cap dong dat
theo thang MSK — 64 hodc thang MM (thang
Mercalli cai tién). Co thé chuyén doi tir gia tri
dinh gia tbc nén sang cip dong dat nhu trong
Béang 6.3.

6.2 SO li¢u ddi v6i nhitng cong trinh
dac biét

Chuyén tir diéu 6.3.4 ciia QC cii sang diéu
6.4 cia QC moi.

Thay thé nhitng cong trinh dac biét, khong
cho phép hu hong do dong dat bang nhing
cong trinh dic biét (Iy do vi khong thyc té
khi thiét ké cong trinh khong cho phép hu
hong khi chiu dong dat theo nguyén tic
thiét ké khang chan hién dai: phai dam bao
dd bén va do déo, tiéu tan nang luong

V.V.).

Nam & diéu 6.3.4.

6.4 SO liéu doi v6i nhirng cong trinh dic biét
Khi thiét ké nhiing cong trinh dic biét nhu dép
bé téng chiu 4p chiéu cao trén 100 m, nha may
dién hat nhan v.v., phai st dung cac s6 liéu
dong dat theo cac nghién ctru riéng nhung
khong thip hon cac sb lidu ciia quy chuén nay.

Ciac ban do va cac bang so liéu:

Trong QC m&i, d cap nhat cac ban do
va cac bang sb liéu, dua vao phan cudi
ctia chuong dé d@ tra ciru, st dung.

Céc ban do va cac bang so liéu:
Lay tr TCXDVN 375:2006, trinh bay & Ohuj luc
chuong 6 cua QC.

Ciac ban do va cac bang so liéu:
Do Vién Vat ly dia cAu cap nhat va lap, dugc
cho & phan cubi cia Chuong 6.
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Thuyét minh x4y dung so lidu gio, khi twong, s6 licu thoi tiét
va hién tugng tu nhién bat 1oi ctia Vién Khoa hoc khi tuong
thity vin va bién d6i khi hau — B Tai nguyén va moi trudng
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CAC TAC PONG TU NHIEN CUA VIET NAM
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MO PAU

Nam 2009, Bo Xay dung (MOC) di cong b tai lidu “Quy chuin k¥ thuat quéc
gia s6 liéu diéu kién ty nhién dung trong xay dyng” (QCVNO02:2009). Pay la tai liéu
quan trong phuc vu cong tac quy hoach, quan Iy va thiét ké cac cong trinh xay dung trén
lanh thd Viét Nam. Trong d6, cac s liéu khi twong thay van (KTTV) 1a mét trong cac
bo s liéu chinh dwgc cung cdng bd phuc vu trong xay dung. Trong tai liéu nay, bo sé
licu duoc tinh toan cap nhat dén nim 2000 (d6i véi hau hét cac bang sé liéu) va mot sd
két qua khac duoc sir dung dua trén bo s6 lidu duoc cap nhat dén truge nhitng nim 1990s
(ban do phan vang khi hau xay dung, ...). Hon nita, théng tin trong QCVN02:2009 dugc
duc két tir s6 lwong tram quan trac kha han ché (khoang tir 48 dén 100 tram tuy thuoc
vao yéu t6). Bén nay, da trai qua khoang trén/dudi 20 nam, véi nhitng thay doi dang,
dic biét 1a cac hién tugng cuc doan c¢6 anh huong 1én dén cong trinh xay dung. Ngoai
ra, tinh dén nay, da c6 khoang 150 tram quan trac sé liéu khi twong véi do dai trén 30
nam. Do vay, viéc cap nhat sé liéu quan trac cac yéu té6 KTTV (cap nhat vé thoi gian
quan trac va sb luong tram) c6 ¥ nghia quan trong vé tinh khach quan, cap nhat va sir
dung phuc vu Nganh Xay dung ¢ Viét Nam.

Nhiém vu “Nghién ctru hoan thién co s¢ dir liéu cac tac dong tu nhién cua Viét
Nam phuc vu xay dung cong trinh” do Vién Khoa hoc va Céng nghé Xay dung chu tri
thuc hién. Trong nim 2019, phan nhiém vu KHCN cua Vién Khoa hoc Khi twgng Thiy
van va Bién d6i khi hau (IMHEN) duoc thyc hién tap trung vao cac ndi dung chinh: (1)
Cap nhat va bién tap bo sé liéu khi twong thuy van dén nam 2016; (2) Xt ly, hiéu chinh
va tinh todn va danh gia cac dic trung thong ké khi hau; (3) Phan tich, danh gia cac dac
trung khi tugng khi hau thoi ky 1961-2016 phuc vu Nganh Xay dung; (4) Xay dung ban
d6 cac dic trung khi hau phuc vu xay dung ty 1 1:1.000.000. Dé nay, cac san pham cua
Vién Khoa hoc Khi twong Thity van va Bién doi khi hau da duoc hoan thanh.

Béo c4o tong két phan nhiém vu KHCN cua Vién Khoa hoc Khi tuong Thuy vin
va Bién d6i khi hau s& trinh bay chi tiét cac két qua trong ndm 2019 da duoc trién khai.
Cu thé, noi dung cua bao céo tong két dé cap dén cac van dé chinh sau:

Phan I: Gigi thiéu chung

Phan I1: Thu thap va xi ly s6 liéu cap nhat dén nim 2016

Phan 111: Két qua va nhan xét

Két luan va kién nghi.

Phu luc
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PHAN I: TONG QUAN VAN PE NGHIEN CUU

1.1. GIOI THIEU CHUNG VE NHIEM VU
Tén nhiém vu: “Nghién ciru hoan thién co sé di liéu cdc tic dong tw nhién caa Viét
Nam phuc v xay deng cong trinh” theo hop dong sé6 01/HPKHCN TH, ma sé TP 01
- 17 ky ngay 08/6/2017.
Noi dung:

Noi dung 1: Cap nhat va bién tap bo sb liéu khi twong thay vin dén nim 2016

Noi dung 1.1: Thu thap, chinh Iy va bién tap bo sb liéu quan trac khi twong thay
van dén nam 2016 tai 102 tram con thiéu trong QCVN02:2009/BXD

Noi dung 1.2: Cap nhat, chinh Iy va bién tap b sb liéu quan tric khi twong thay
van thoi ky 2001-2016 tai 48 tram trong QCVNO02:2009/BXD

Noi dung 1.3: Thu thap sé liéu, dix liéu va théng tin mét s6 yéu td khac

Noi dung 2: Xt Iy, hiéu chinh va tinh toan cac dic trung thong ké khi hau phuc
vu nganh xay dung

Noi dung 2.1: Tinh toan cac dac trung nhiét d6 tai 150 tram trén quy mé ca nudc

NoOi dung 2.2: Tinh toan cac dac trung luong mua tai 150 tram trén quy mo ca
nudc

Noi dung 2.3: Tinh toan cac dic trung thong ké cua d6 am

Noi dung 2.4: Tinh toan cac dic trung vé toc do gio

No6i dung 2.5: Tinh toan dac trung bic Xa

N1 dung 2.6: Tinh toan dac trung may

Noi dung 2.7: Tinh toan dic trung bdc hoi

Noi dung 2.8: Tinh toan dic trung caa mot sé yéu té khi hau va cuc doan khéc

Noi dung 2.9: Tinh toan dac trung phan vung khi hau xay dung

Noi dung 2.10: X ly thong tin thu thap vé cac yéu té khac: d6 mubi, thay triéu,
nudc dang do béo

Noi dung 3: Phan tich, danh gia cac dac trung khi tugng khi hau phuc vu nganh
xay dung

NOi dung 3.1: Phan tich va danh gia cac dac trung nhiét do tai 150 tram trén quy
mo ca nudc

NOi dung 3.2: Phan tich va danh gia dac trung lugng mua tai 150 tram trén quy

mo ca nudc
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Noi dung 3.3: Phan tich va danh gia dic trung thong ké cua do am

Noi dung 3.4: Phan tich va danh gia dic trung vé toc do gio

NOi dung 3.5: Phan tich va danh gia dac trung bic xa

Noi dung 3.6: Phan tich va danh gia dac trung lugng may

Noi dung 3.7: Phan tich va danh gia dic trung bdc hoi

Noi dung 3.8: Phén tich va danh gia dic trung caa mot sé yéu té khi hau va cuc
doan khac

Noi dung 3.9: Phan tich két qua tinh toan dic trung phan ving khi hau xay dung

Noi dung 3.10: Téng hop va phan tich théng tin thu thap vé cac yéu té khac: do
mudbi, thay triéu, nuéc dang do béo

Noi dung 4: Xay dung ban dd cac dic trung khi hau phuc vu nganh xay dung ty
I€ 1:1.000.000

4.1. Xay dung ban d6 phan bd mang lugi tram khi twong (150 tram) trén quy md
ca nuoc ty I¢ 1:1.000.000

4.2. Xay dung ban d6 phan bé &p luc gié (twong &ng voi van toc giod 3 gidy) tng
véi chu ky 20 nam ty 1€ 1:1.000.000

4.3. Xay dung ban d6 phan bé ap luc gié (twong &ng voi van toc gio 3 gidy) tng
Vi chu ky 50 nam ty 1¢ 1:1.000.000

4.4. Xay dung ban d6 phan bé ap luc gié (twong &ng voi van toc gio 3 gidy) tng
véi chu ky 100 nam ty 1€ 1:1.000.000

4.5. Xay dung ban d6 phan bé &p luc gio (twong tng voi van toc gio 3 gidy) ting
véi chu ky 1000 nam ty 1€ 1:1.000.000

4.6. Xay dung ban db phan ving van tc gié 3 gidy tng véi chu ky lap 20 nam
ty 16 1:1.000.000

4.7. Xay dung ban @6 phan ving van téc gié 3 gidy tng voi chu ky lip 50 nam
ty 16 1:1.000.000

4.8. Xay dung ban ¢6 phan ving van téc gié 3 gidy ang véi chu ky lap 100 nim
ty 1 1:1.000.000

4.9. Xay dung ban d6 phan viing van téc gi6 3 gidy wng véi chu ky lap 1000 nim
ty 16 1:1.000.000

4.10. Xay dung ban do phan b ap luc gi6 (twong ung véi van téc gié 10 phut)
ung voi chu ky 1 nam ty 1€ 1:1.000.000
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4.11. Xay dung ban do phan b ap luc gi6 (twong ung véi van téc gié 10 phat)
ung vaéi chu ky 5 nam ty 1€ 1:1.000.000

4.12. Xay dung ban do phan b ap luc gi6 (twong wng véi van tc gié 10 phit)
ung voi chu ky 10 nam ty I¢ 1:1.000.000

4.13. Xay dung ban do phan b ap luc gi6 (twong ung véi van téc gié 10 phat)
ung voi chu ky 20 nam ty I¢ 1:1.000.000

4.14. Xay dung ban do phan b ap luc gi6 (twong ung véi van téc gié 10 phat)
ung véi chu ky 50 nam ty ¢ 1:1.000.000

4.15. Xay dung ban do phan b ap luc gio (twong ung véi van téc gié 10 pht)
ung vaéi chu ky 100 nam ty 1€ 1:1.000.000

4.16. Xay dung ban do phan b ap luc gio (twong ung véi van téc gié 10 pht)
ung vai chu ky 1000 nam ty 1€ 1:1.000.000

4.17. Xay dung ban d6 phan viing van toc gié 10 phat tng véi chu ky lap 1 nam
ty 1€ 1:1.000.000

4.18. Xay dung ban do phan ving van téc gi6 10 phat ang véi chu Ky lap 5 nam
ty 1¢ 1:1.000.000

4.19. Xay dyng ban do phan viing van téc gié 10 phdt ang véi chu ky ldp 10 nam
ty 1¢ 1:1.000.000

4.20. Xay dyng ban do phan viing van téc gié 10 phdt ang véi chu ky ldp 20 nam
ty 16 1:1.000.000

4.21. Xay dyng ban do phan ving van toc gié 10 phdt ¢ng véi chu ky ldp 50 nam
ty 16 1:1.000.000

4.22. Xay dung ban db phan vung van téc gié 10 phat wng véi chu ky lip 100
nam ty 16 1:1.000.000

4.23. Xay dung ban d6 phan vung van téc gié 10 phat tng véi chu ky lap 1000
nam ty 16 1:1.000.000

4.24. Bién tap, s6 hoa, cap nhat dit liéu va sé liéu ban d6 phan ving ¢6 mudi khu
vuc Bién Pong ty 1& 1:1.000.000 (tir dir liéu thu thap duoc)

4.25. Bién tap, s6 hoa, cap nhat dir liéu va sb liéu ban d6 phan ving thay triéu
Bién Péng ty 16 1:1.000.000 (tir dir liéu thu thap duoc)

4.26. Bién tap, s6 hoa, cap nhat dit liéu va sb liéu ban db phan bd do cao nudc
dang do béo ty I¢ 1:1.000.000
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4.27. Xay dung ban d6 phan ving khi hau xay dung Viét Nam ty 1& 1:1.000.000

4.28. Xay dung ban d6 phan bd ap e gid (twong ng vai van toc gid 1 gio) tng
v6i chu ky 50 nam ty 18 1:1.000.000

4.29. Xay dyung ban 6 phan ving van téc gi6 1 gio ang véi chu ky lap 50 nam
ty 18 1:1.000.000 phuc

4.30. Xay dung ban do phan b ap luc gi6 (twong ung véi van téc gié 10 pht)
g véi chu ky 5 niam ty 1¢ 1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)

4.31. Xay dung ban d6 phan viing van toc gi6 10 phat tng véi chu ky lap 5 nam
ty 1¢ 1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)

4.32. Xay dung ban do phan b ap luc gi6 (twong ung véi van téc gié 10 phat)
g véi chu ky 50 nam ty 1¢ 1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)

4.33. Xay dyng ban d6 phan viing van toc gié 10 phat ang vai chu ky lap 50 nam
ty 1¢ 1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)

Ghi chi: Van téc gié duogc xac dinh tai d6 cao 10 m so v&i mat dat twong ng Voi
dia hinh dang B, tinh bang mét trén gidy. Dia hinh dang B 14 dia hinh twong ddi trong
tra
c6 mot sb vat can thua thot cao khdng quéa 10m (ving ngoai 6 it nha, thi tran, lang mac,
ring thua hodc rirng non, viing trong cay thua...) cho cac Noi dung tir 4.2 dén 4.33.

Noi dung 5: Xay dung bao cao tong két va bao cao tom tat dé tai
C4c san pham giao nop:

Bo sb liéu cap nhat dén nam 2016 da bién tap, tinh toan va hiéu chinh:

1. Bo sb lieu quan tric cac yéu té khi twong thuy van duoc cap nhat dén nim
2016

2. Két qua thu thap tai liéu, ban do va s liéu khéc

- Ban d6 thuy triéu o Bién Pong

- Ban d6 phan bb d6 cao nudc dang do béo

Ban d6 phan ving do mudi

Két qua tinh toan cac dic trung thong ké khi hau phuc vu nganh xay dung:

1. Xay dung cdng thirc chuyén d6i cac chu ky lap khac nhau cho van téc gi6
3 giay va van téc gi6 10 phat

2. Bang s6 liéu toa do vi tri cac tram khi tuong
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3. Bang sd liéu két qua tinh toan nhiét do khong khi trung binh thang va nim
(0C)

4. Bangsb lidu két qua tinh toan nhiét do khdng khi cao nhét trung binh thang
va nam (0C)

5. Bang sé liéu két qua tinh toan nhiét do khong khi thap nhét trung binh
thang va ndm (0C)

6.  Bangsd liéu két qua tinh toan nhiét do khong khi cao nhat tuyét dbi thang
va nam (0C)

7. Bangsb liéu két qua tinh toan nhiét do khdng khi thap nhét tuyét déi thang
va nam (0C)

8.  Bang sé liéu két qua tinh toan bién do ngay cua nhiét dé khong khi trung
binh thang va ndm (0C)

9.  Bangsd liéu két qua tinh toan bién trinh ngay cua nhiét d6 khdng khi (0C)

10.  Bang sé liéu két qua tinh toan do am tuyét dbi ciia khong khi trung binh
thang va nam

11.  Bang sé liéu két qua tinh toan d6 am tuong ddi cua khdng khi trung binh
thang va nam (%)

12.  Bang s6 liéu két qua tinh toan d6 4m twong d6i cua khong khi thap nhat
trung binh thang va nam (%)

13.  Bang s6 liéu két qua tinh toan d6 4m twong d6i cua khong khi thap nhat
tuyét d6i thang va nam (%)

14.  Bang s lidu két qua tinh toan bién trinh ngay cua do am twong di cua
khang khi (%)

15.  Bang sé liéu két qua tinh todn tan suat xuat hién cac cap nhiét am (%)

16.  Bang sé liéu két qua tinh todn van téc gié trung binh thang va nam (m/s)

17.  Bang sé liéu két qua tinh toan tan suat lang gi6 (PL %) tan suat (P %) va
van téc gié (V m/s) trung binh theo 8 huéng

18.  Bang s6 liu két qua tinh toan do cao (H) va géc phuong vi (A) ciia mit
tro (do)

19.  Bang sé liéu két qua tinh ton tong xa trén mat bang (W/m2/ngay)

20.  Bang sé lidu két qua tinh toan tan xa trén mat bang (W/m2/ngay)
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21.

(W/m2)

22.

(W/m2)

23.

(gio)

24.
25.
26.
217.
28.

(mm)

29.
30.
31.

Bang sé liéu két qua tinh toan cudng do truc Xa trén mat dung 8 hudng

Bang s6 liéu két qua tinh toan cuong do tan xa trén mit ding 8 hudng

Bang sb liéu két qua tinh toan téng sé gid ning trung binh thang va nim

Bang s6 liéu két qua tinh toan bién trinh ngay cua s6 gid nang (gio)
Bang s6 lidu két qua tinh toan do roi trén mat phang ngang (KIx)

Bang s6 lidu két qua tinh toan lrgng mua trung binh thang va nim (mm)
Bang s6 liéu két qua tinh toan lwvong mua ngay 16n nhat (mm)

Bang so liéu két qua tinh toan luwgng mua 16n nhat trung binh thoi doan

Bang s6 liéu két qua tinh todn s ngdy mua trung binh thang va nim (ngay)
Bang s6 liéu két qua tinh todn s6 ngay mua trung binh theo cac cap (ngay)

Bang sd liéu két qua tinh toan lwong mua (mm) thang va nim theo cac

suat bao dam (%)

32.

(ngay)

33.

(ngay)

34.

(ngay)

35.
nam (ngay)

36.

(ngay)

37.

Nam

38.

song

39.

Bang s6 liéu két qua tinh toan s6 ngay mua phun trung binh thang va nim

Bang s6 lidu két qua tinh toan s ngay swong mu trung binh thang va nam

Bang s6 lieu két qua tinh toan sé ngay c6 déng trung binh thang va nim

Bang s6 liéu két qua tinh toan lugng may tong quan trung binh thang va

Bang s6 liéu két qua tinh toan lwong miy dudi trung binh thang va nim

Bang s6 lidu két qua tinh toan tan sé bio d6 bo vao cac vung b bién Viét

Bang sé liéu két qua tinh toan cip gid theo thang B6-pho va chiéu cao

Bang s6 lidu két qua tinh toan thong ké cac con bio d6 b vao céc ving

b bién Viét Nam
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40.  Bang sé liéu két qua tinh toan phan bd céc 1an t 16c mot s nam trén toan
quéc

41.  Bang s6 liéu két qua tinh toan thong ké céc tran 1ii lich st tir 1945 t6i nay

42.  Bang s6 lidu két qua tinh toan thong ké céc tran 1 quét

43.  Bang sé liéu két qua tinh toan phan ving &p luc gi6 3 gidy ung véi chu ky
Iap 50 nam theo dia danh hanh chinh

44.  Bang s liéu két qua tinh toan phan ving ap luc gi6 10 phat eng véi chu
ky lap 50 nam theo dia danh hanh chinh

45.  Bang sb liéu két qua tinh todn phan ving van téc gié 3 giay ung véi chu
ky lap 50 nam theo dia danh hanh chinh

46.  Bang sé liéu két qua tinh toan phan vung van toc gié 10 phit ¢ng véi chu
ky lap 50 nam theo dia danh hanh chinh

47.  Bang sé liéu két qua tinh toan phan vung van toc gié 10 phit ¢ng véi chu
ky l3p 5 nam (theo dang dia hinh A cua tiéu chuan Nga) theo dia danh hanh chinh

48.  Bang sé liéu két qua tinh toan phan vung van toc gié 10 phit ¢ng véi chu
ky ldp 50 nam (theo dang dia hinh A cua tiéu chuan Nga) theo dja danh hanh chinh

49.  Danh muc cac s6 liéu do dac tai cac tram quan trac & ving mién ndi va hai
dao

50.  Céc profile van toc gio 3 gidy va 10 phut va profile d6 rdi phuc vu tiéu
chuan thiét ké

Bao cao phan tich, danh gia cac dac trung khi tuong khi hau phuc vu nganh xay
dung:

1. Bdao céo phan tich va danh gia cac dac trung nhiét do tai 150 tram trén quy
mo ca nudc

2. Béo céo phan tich va danh gia dac trung luong mua tai 150 tram trén quy
mo ca nudc

3. B4o c4o phan tich va danh gia dic trung théng ké cua do am

Béo cao phan tich va danh gia dic trung veé téc do gio

4

5. Bao céo phan tich va danh gia dac trung buc xa

6 Béo cdo phan tich va danh gia dac trung lugng may
7

Béo cao phén tich va danh gia dic trung boc hoi
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8. B4o c4o phan tich va danh gia dic trung cua mot s yéu t khi hau va cuc
doan khac

9. B4o cao phan tich két qua tinh toan dic trung phan ving khi hau xay dung

Béo c4o tong quan va phan tich théng tin thu thap vé cac yéu té khac: do mudi,
thuay triéu, nuéc dang do bao

B6 ban d6 cac dic trung khi hau phuc vu xay dung ty 18 1:1.000.000:

4.1. Ban db phan bé mang luéi tram khi twong (150 tram) trén quy md ca nuée
ty 1¢ 1:1.000.000

4.2. Ban db phan bé ap luc gio (twong ng véi van toc gio 3 gidy) tng véi chu
ky 20 nim ty 1¢ 1:1.000.000

4.3. Ban db phan bé ap luc gio (twong ng véi van toc gio 3 gidy) tng véi chu
ky 50 nim ty 1¢ 1:1.000.000

4.4. Ban db phan bé ap luc gio (twong &ng véi van toc gio 3 gidy) tng véi chu
ky 100 nim ty 1¢ 1:1.000.000

4.5. Ban db phan bé ap luc gio (twong ng véi van toc gio 3 gidy) tng véi chu
ky 1000 nam ty I¢ 1:1.000.000

4.6. Ban d6 phan ving van toc gi6 3 gidy tng voi chu ky lap 20 nam ty 1é
1:1.000.000

4.7. Ban @6 phan ving van téc gi6 3 gidy ung véi chu ky lap 50 nam ty 1é
1:1.000.000

4.8. Ban d6 phan ving van téc gi6 3 gidy ung véi chu ky lap 100 nam ty 18
1:1.000.000

4.9. Ban d6 phan vung van téc gi6 3 gidy tng véi chu ky lip 1000 nim ty 18
1:1.000.000

4.10. Ban d6 phan bd ap luc gié (twong tng véi van téc gié 10 phat) eng véi chu
ky 1 nam ty 1¢ 1:1.000.000

4.11. Ban @6 phan bd ap luc gié (twong tng véi van téc gié 10 phat) eng véi chu
ky 5 nam ty I¢ 1:1.000.000

4.12. Ban d6 phan bé ap luc gié (twong tng véi van téc gié 10 phat) eng véi chu
ky 10 nam ty 1& 1:1.000.000

4.13. Ban @6 phan bd ap luc gié (twong tng véi van toc gié 10 phat) eng véi chu
ky 20 ndm ty 1& 1:1.000.000
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4.14. Ban @6 phan bé ap luc gié (twong tng véi van téc gié 10 phat) eng véi chu
ky 50 nim ty 18 1:1.000.000

4.15. Ban d6 phan bé ap luc gié (twong tng véi van téc gié 10 phat) wng véi chu
ky 100 ndm ty 18 1:1.000.000

4.16. Ban d6 phan bd ap luc gié (twong tng véi van téc gié 10 phat) wng véi chu
ky 1000 nam ty I¢ 1:1.000.000

4.17. Ban d6 phan ving van téc gié 10 phat tng véi chu ky lap 1 nidm ty 18
1:1.000.000

4.18. Ban do phan ving van téc gié 10 phat tng véi chu Ky lap 5 nim ty 18
1:1.000.000

4.19. Ban d6 phan ving van téc gi6 10 phut ang voi chu ky lip 10 nam ty 18
1:1.000.000

4.20. Ban d6 phan ving van téc gi6 10 phuat ang voi chu ky lip 20 nam ty 18
1:1.000.000

4.21. Ban d6 phan ving van téc gi6 10 phut ang voi chu ky lip 50 nam ty 18
1:1.000.000

4.22. Ban do phan ving van toc gi6 10 phit tng vai chu ky ldp 100 niam ty 1&
1:1.000.000

4.23. Ban d6 phan ving van toc gioé 10 phdt tng vai chu ky 1ap 1000 nam ty 1¢
1:1.000.000

4.24. Ban d6 da duogc bién tap, s6 hoa, cap nhat dir liéu va s6 liéu ban d6 phan
ving d6 mudi khu vuc Bién Pong ty 1& 1:1.000.000 (tir dit liéu thu thap duoc)

4.25. Ban db da duoc bién tap, s6 hoa, cap nhat dir lidu va sé liéu ban db phan
viing thuy triéu Bién Pong ty I¢ 1:1.000.000 (tir dit liéu thu thap duoc)

4.26. Ban d6 da duoc bién tap, sé hda, cap nhat dit liéu va sé liéu ban d6 phan bd
d6 cao nudc dang do béo ty I¢ 1:1.000.000

4.27. Ban d6 phan viing khi hau xay dung Viét Nam ty 1¢ 1:1.000.000

4.28. Ban @6 phan bd &p luc gi6 (twong tng véi van tc gid 1 gid) ang véi chu
ky 50 nam ty 1& 1:1.000.000

4.29. Ban d6 phan ving van tc gié 1 gio ¢ng véi chu ky lip 50 nam ty 18
1:1.000.000 phuc
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4.30. Ban d6 phan bé ap luc gié (twong tng véi van téc gié 10 phat) eng véi chu
ky 5 nam ty 18 1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)

4.31. Ban do phan ving van téc gié 10 phat tng véi chu ky lap 5 nidm ty 18
1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)

4.32. Ban d6 phan bd ap luc gié (twong tng véi van téc gié 10 phat) wng véi chu
ky 50 nam ty 1¢ 1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)

4.33. Ban d6 phan vung van tc gi6 10 phat wng véi chu ky lip 50 nam ty 18
1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)

Béo céo tong két va bao c4o tdm tat nhiém vu
San pham giao nop:

TT CHI TIET SAN PHAM KEM THEO HOP PONG

1 | B s liéu cap nhat dén nim 2016 da bién tap, tinh toan va hiéu chinh:

1. B6 s6 liéu quan tric cac yéu tb khi tuong thuy vin duoc cap nhat dén nam
2016
2. Két qua thu thap tai liéu, ban dd va s liéu khac
-Ban d6 thuy triéu ¢ Bién Pong
-Ban d6 phan bd d6 cao nudc dang do bao

Ban d6 phan ving d6 mudi

2 | Két qua tinh toan céc dic trung thong ké khi hau phuc vu nganh xay

dung:

1. Xay dung cong thirc chuyén do6i cac chu ky 1ap khac nhau cho van toc gid
3 gidy va vén toc gié 10 phut

2. Bang s6 liéu toa do vi tri cac tram khi tuong

3. Bang s6 liéu két qua tinh toan nhiét d6 khong khi trung binh thang va nim
(°C)

4. Bang s6 liéu két qua tinh toan nhiét d6 khong khi cao nhat trung binh
thang va nim (°C)

5. Bang s6 liéu két qua tinh toan nhiét 6 khong khi thap nhat trung binh
thang va nim (°C)

6. Bang s6 liéu két qua tinh toan nhiét ¢ khong khi cao nhat tuyét dbi thang

va nim (°C)

7. Bang s6 liéu két qua tinh toan nhiét 6 khong khi thap nhat tuyét dbi
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thang va nim (°C)

8. Bang s6 liéu két qua tinh toan bién do ngay cua nhiét do khong khi trung
binh thang va nim (°C)

9. Bang sb liéu két qua tinh toan bién trinh ngdy cua nhiét 46 khong khi (°C)

10. Bang sb liéu két qua tinh toan d6 am tuyét ddi ciia khong khi trung binh
thang va nam

11. Bang s6 liéu két qua tinh toan d6 am twong d6i ctia khong khi trung binh
thang va nam (%)

12. Bang s6 liéu két qua tinh toan d6 am twong d6i ctia khong khi thap nhat
trung binh thang va nam (%)

13. Bang s6 liéu két qua tinh toan d6 am twong d6i ciia khong khi thap nhat
tuyét di thang va nam (%)

14. Bang s6 liéu két qua tinh toan bién trinh ngay ctia d6 am twong ddi cia
khong khi (%)

15. Bang s6 liéu két qua tinh toan tin suat xuét hién cac cap nhiét am (%o)

16. Bang s6 liéu két qua tinh toan van tdc gid trung binh thang va nam (m/s)

17. Bang s6 liéu két qua tinh toan tan suét ling gi6 (PL %) tan suat (P %) va
van toc gi6 (V m/s) trung binh theo 8 huéng

18. Bang s6 liéu két qua tinh toan d6 cao (H) va goc phuong vi (A) clia mit
tro1 (dQ)

19. Bang s6 liéu két qua tinh toan tong xa trén mat bang (W/m2/ngay)

20. Bang s6 liéu két qua tinh toan tan xa trén mat bang (W/m?/ngay)

21. Bang s6 liéu két qua tinh toan cudng do truc xa trén mit ding 8 hudng
(W/m?)

22. Bang s6 lidu két qua tinh toan cudng do tan xa trén mat dimg 8 huéng
(W/m?)

23. Bang s lidu két qua tinh toan tong s6 gio nang trung binh thang va nim
(gi0)

24. Bang s liéu két qua tinh toan bién trinh ngdy cua s6 gio nang (gid)

25. Bang s6 liéu két qua tinh toan do roi trén mat phang ngang (kIx)

26. Bang s liéu két qua tinh toan lugng mua trung binh thang va nim (mm)
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27. Bang s6 liéu két qua tinh toan lwvong mua ngay 16n nhat (mm)

28. Bang s liu két qua tinh toan lugng mua 16n nhat trung binh thoi doan
(mm)

29. Bang s6 liéu két qua tinh toan s ngdy mua trung binh thang va nim
(ngay)

30. Bang s liéu két qua tinh toan sé ngay mua trung binh theo cac cip
(ngay)

31. Bang s liéu két qua tinh toan lugng mua (mm) thang va nim theo cc
suit bao dam (%)

32. Bang s6 liéu két qua tinh toan s ngdy mua phin trung binh thang va
nam (ngay)

33. Bang s6 liéu két qua tinh toan s6 ngdy swong mu trung binh thang va
nam (ngay)

34. Bang s6 liéu két qua tinh toan s6 ngdy c6 dong trung binh thang va nim
(ngay)

35. Bang s6 liéu két qua tinh toan luong miy tong quan trung binh thang va
nam (ngay)

36. Bang s6 lidu két qua tinh toan lugng may dudi trung binh thang va nam
(ngay)

37. Bang s6 lidu két qua tinh toan tan sb bio d6 bd vao cac ving bd bién
Viét Nam

38. Bang s6 lidu két qua tinh toan cip gi6 theo thang Bo-pho va chiéu cao
song

39. Bang s6 lidu két qua tinh toan thong ké cac con bdo db bd vao cac ving
b bién Viét Nam

40. Bang s6 liéu két qua tinh toan phan b cac 1an t6 16¢ mot s6 nam trén
toan qudc

41. Bang s liéu két qua tinh toan théng ké cac tran 1 lich sir tir 1945 toi
nay

42. Bang s6 liéu két qua tinh toan thong ké cac tran 1ii quét

43. Bang s liéu két qua tinh toan phan vung ap luc gi6 3 gidy tng véi chu
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ky 1dp 50 nam theo dia danh hanh chinh

44. Bang s liéu két qua tinh toan phan vung ap luc gié 10 phat tmg véi chu
ky 1d8p 50 nam theo dia danh hanh chinh

45. Bang s liéu két qua tinh toan phan vung van toc gié 3 gidy tmg voi chu
ky 1d8p 50 nam theo dia danh hanh chinh

46. Bang s liéu két qua tinh toan phan vung van toc gid 10 phut tng véi
chu ky 1dp 50 nam theo dia danh hanh chinh

47. Bang s liéu két qua tinh toan phan vung van toc gid 10 phut tng véi
chu ky 1dp 5 ndm (theo dang dia hinh A cua tiéu chuan Nga) theo dia
danh hanh chinh

48. Bang s liéu két qua tinh toan phan ving van tdc gié 10 phut ing véi
chu ky 13p 50 nim (theo dang dia hinh A cua tiéu chuan Nga) theo dia
danh hanh chinh

49. Danh muc céc sd lidu do dac tai cac tram quan tric & vung mién nai va
hai dao

50. Cac profile van tdc gié 3 gidy va 10 phit va profile do réi phuc vu tiéu

chuén thiét ké

Bao cao phan tich, danh gia cac dac trung khi twong khi hau phuc vu

nganh xay dwng:

1. Bao cao phan tich va danh gia cac dic trung nhiét d6 tai 150 tram trén
quy mé ca nudc

2. Bao cao phan tich va danh gia dac trung lugng mua tai 150 tram trén quy

mo ca nudc

Bio c4o phan tich va danh gia dic trung théng ké cia do am

Bio c4o phan tich va danh gia dic trung vé toc do gio

Bao céo phan tich va danh gia dac trung buc xa

Béo cdo phan tich va danh gia dac trung luong may

B4o c4o phan tich va danh gia dic trung bdc hoi

© N o O &~ W

B4o cao phan tich va danh gia dic trung ctia mot s6 yéu té khi hau va cuc
doan khac

9. B4o céo phan tich két qua tinh toan dic trung phan ving khi hau xay
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TT CHI TIET SAN PHAM KEM THEO HQP PONG
dung
Béo céo tong quan va phan tich thong tin thu thap vé cac yéu té khac: do
mudi, thuy triéu, nuéc dang do béo
4 | B ban dd cac dic trung khi hau phuc vu xay deng ty 18 1:1.000.000:

4.1. Ban d6 phan b6 mang ludi tram khi twong (150 tram) trén quy mé ca nuéc
ty 1¢ 1:1.000.000

4.2. Ban d6 phan bd ap luc gié (twong tng vai van téc gio 3 gidy) tng véi chu
ky 20 nim ty 1¢ 1:1.000.000

4.3. Ban d6 phan bd ap luc gi6 (twong tng vai van téc gio 3 gidy) tng véi chu
ky 50 nim ty 1¢ 1:1.000.000

4.4. Ban d6 phan bd ap luc gio (tuong ang vai van téc gio 3 gidy) tng véi chu
ky 100 nim ty I¢ 1:1.000.000

4.5. Ban d6 phan bd ap luc gioé (tuong ang vai van téc gio 3 gidy) tng véi chu
ky 1000 nam ty I¢ 1:1.000.000

4.6. Ban d6 phan ving van toc gié 3 gidy ang véi chu ky lap 20 niam ty 1é
1:1.000.000

4.7. Ban 6 phan ving van toc gio 3 gidy ung voi chu ky ldp 50 nam ty 1é
1:1.000.000

4.8. Ban dd phan ving van téc gié 3 gidy tng vai chu ky lap 100 nam ty 1é
1:1.000.000

4.9. Ban 6 phan vung van tc gi6 3 gidy tng vai chu ky lip 1000 nam ty 1é
1:1.000.000

4.10. Ban do phan bd ap luc gié (twong ng véi van téc gié 10 phit) tng véi
chu ky 1 nam ty 1€ 1:1.000.000

4.11. Ban d6 phan bd ap luc gié (twong ng véi van téc gié 10 phut) tng véi
chu ky 5 nam ty I¢ 1:1.000.000

4.12. Ban d6 phan bd ap lyc gié (twong ng véi van téc gié 10 phut) tng véi
chu ky 10 nam ty 1€ 1:1.000.000

4.13. Ban d6 phan bd ap lyc gié (twong ng véi van téc gié 10 phut) tng véi
chu ky 20 nam ty 1€ 1:1.000.000
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4.14. Ban d6 phan bo ap luc gié (twong wng véi van toc gié 10 phit) tng véi
chu ky 50 nam ty 1¢ 1:1.000.000

4.15. Ban d6 phan bd ap lyc gié (twong ng véi van téc gié 10 phut) tng véi
chu ky 100 nam ty 1¢ 1:1.000.000

4.16. Ban do phan bd ap lyc gié (twong ng véi van téc gié 10 phat) tng véi
chu ky 1000 nam ty 1¢ 1:1.000.000

4.17. Ban db phan ving van toc gi6 10 phat ang véi chu ky lap 1 nam ty Ié
1:1.000.000

4.18. Ban @6 phan vung van toc gi6 10 phut tng véi chu ky lap 5 niam ty Ié
1:1.000.000

4.19. Ban do phan ving van toc gié 10 phat tng véi chu Ky lap 10 nam ty 18
1:1.000.000

4.20. Ban do phan ving van toc gié 10 phat tng véi chu Ky lap 20 nam ty 18
1:1.000.000

4.21. Ban do phan ving van toc gié 10 phat tng véi chu Ky lap 50 nam ty 18
1:1.000.000

4.22. Ban db phan ving van toc gié 10 phat ¢ng véi chu ky lap 100 nam ty 1é
1:1.000.000

4.23. Ban d6 phan ving van téc gié 10 phat tng véi chu ky lip 1000 nim ty
I€ 1:1.000.000

4.24. Ban d6 da duoc bién tap, s6 hoa, cap nhat dix liéu va s lidu ban do phan
vung do mudi khu vyc Bién Pong ty 1¢ 1:1.000.000 (tir dit liéu thu thap duoc)
4.25. Ban d6 da duoc bién tap, s6 hoa, cap nhat dix liéu va s lidu ban do phan
viing thay triéu Bién Pong ty 1& 1:1.000.000 (tir dit liéu thu thap duoc)

4.26. Ban d6 da duoc bién tap, sé hoa, cap nhat dir liéu va sb liéu ban do phan
bd d6 cao nuéc dang do béo ty ¢ 1:1.000.000

4.27. Ban d6 phan vung khi hau xay dung Viét Nam ty 18 1:1.000.000

4.28. Ban d6 phan bé &p luc gio (twong Gng véi van téc gi6 1 gio) tng véi chu
ky 50 nam ty I& 1:1.000.000

4.29. Ban d6 phan viing van téc gi6 1 gio ang vai chu ky lap 50 niam ty 18
1:1.000.000 phuc
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4.30. Ban do phan bo ap luc gié (twong wng véi van toc gié 10 phat) tng véi
chu ky 5 nam ty ¢ 1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)
4.31. Ban d6 phan ving van toc gi6 10 phat ang véi chu ky lap 5 nam ty 1é
1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)

4.32. Ban d6 phan bd ap luc gié (twong ng véi van téc gié 10 phat) tng véi
chu ky 50 nam ty I 1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)

4.33. Ban d6 phan viing van tc gié 10 phdt tng véi chu Ky lip 50 nam ty 1é
1:1.000.000 (theo dang dia hinh A cua tiéu chuan Nga)

5 | Bao cao tong két va bao cao tom tit nhiém vu

1.2. VAN DE NGHIEN CUU

Khi hau la tai nguyén thién nhién quy bau cua con nguoi, thong tin khi hau nhu
nhiét 46, d6 am, luong mua, ap suat khi quyén, gid, cac hién tuong xay ra trong khi
quyén va nhiéu yéu té khac co vai tro quan trong doi voi tat ca cac hoat dong kinh té -
x& hoi. Mac du vay, tinh "that thuong" caa khi hau, dic biét Ia dién bién cua céc thién
tai da co nhiing tac dong manh mé dén viéc lap ké hoach san xuat va gay ra nhiing thiét
hai niang né cho doi sdng xa hoi. Vi thé, hiéu duoc nhitng xu thé, riii ro khi hau trong
qua kht, giam sat duoc chit ché dién bién khi hau hién tai, du bao, canh bao sém kip
thoi va hiéu qua nhitng dién bién cua chiing trong twong lai 1a bién phép tét nhat dé giam
thiéu nhitng tac dong tiéu cuc do khi hau gy ra, ddng thoi cho phép ching ta tim duoc
c4c bién phép thich (ng cho cong tac quan ly, chi dao thyc hién ké hoach cac mia, vu
san xuat ciing nhu cac ké hoach dai han khac.

O Viét Nam, viéc ung dung thong tin khi twong thity van phuc vu trong xay dung
rat dugc quan tim. Dé dua thong tin khi twong thuy van phuc vu trong xay dung, Bo
Xay dung di c6 nhiéu nd lyc phdi hop nghién ctu véi Nganh Khi twong Thily vin, ¢6
thé ké dén théng qua cac Quy chuan qubc gia sau:

Nim 1985, B Xay dung di ban hanh Tiéu chuan ky thuat trong xay dung (TCVN
4088:1985). Trong Tiéu chuan nay, cac thdng tin tinh toan vé cac yéu té khi tuong thay
van va cac hién tuong cuc doan c6 anh huong dén cong trinh xay dung duoc cong bé.

Tuy nhién, s6 liéu st dung trong Tiéu chuan nay chi cap nhat ¢én nam 1980. B s6 liéu
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dugc st dung trong TCVN 4088:1985 14 bo sé liéu caa Téng cuc KTTV dbi véi céc
tram & phia Bic vi tuyén 17°N; c4c tram ¢ phia Nam vi tuyén 17°N chi dugc st dung dé
mang tinh chat tham khao.

Pén nim 2009, Bo Xay dung tiép tuc cap nhat Quy chuan k¥ thuat trong xay
dung dung QCVN 02:2009/BXD. Trong Quy chuan nay, Bo Xay dung tiép tuc cap nhat
s6 liéu dén nam 2000 tir Tiéu chuan TCVN 4088:1985. Nhitng diém dang luu y trong
QCVN 02:2009/BXD: (1) Sé liéu khi twong thuy vin di duoc cap nhat dén nim 2000
tai khoang 48 tram quan trac khi tugng thay vin (cha yéu Ia cac tram ¢ phia Bic); (2)
Mot sb hién twong cuc doan, thién tai dd duoc cap nhat dén gan thoi diém cong bé; (3)
Thong tin dwa ra 1a kha twong dong véi ban Tiéu chuan TCVN 4088:1985.

Nhin chung, cac Quy chuan ky thuat quéc gia (TCVN 4088:1985 va QCVN
02:2009/BXD) d c6 nhiéu dong gdp trong viéc (ing dung thong tin khi tuong thiy van
phuc vu Nganh Xay dung. Cac cong trinh xay dung, vat liéu xay dung déu phai tuan tha
quy dinh, tiéu chuan da duoc céng bé nham dam bao chat lwong va do bén cua cong
trinh. Mic du vay, TCVN 4088:1985 va QCVN 02:2009/BXD van con nhitng han ché
nhit dinh, nhu:

(1) Han ché vé s6 luong tram quan tric duoc sir dung va mirc do chi tiét theo
khéng gian:

Trong TCVN 4088:1985 va QCVN 02:2009/BXD, sé lugng tram quan trac khi
tuong duoc str dung 1a 48 tram trén quy mé ca nude. Trong d6, chu yéu 1a cac tram &
phia Bac (trén 17°N). Mot s6 tram quan trac ¢ phia Nam ciing duoc st dung & mic do
tham khao. Dic biét, s6 liéu cac tram ven bién, hai dao va cac vung bién Viét Nam theo
chua duoc sir dung trong QCVNO02:2009. Nhu vay c6 thé thdy, muac d6 chi tiét va tinh
dai dién cda thong tin khi tugng thuy van cho cac dia phuong trong cac van ban duoc
cdng bé 1a rat han ché. Bac biét 1a dbi voi khu vuc phia Nam, véi lugng tram quan trac
la rat it hodc chi duoc sir dung & muc do tham khao (khong chinh thic). Do vay, can
thiét phai thuc hién tinh toan bo sung thong tin khi twong thay van véi sé luong tram
quan tric ddy di hon dé phuc vu hiéu qua trong xay dung.

Theo danh gia cua Vién Khoa hoc Khi twong Thay vin va Bién doi khi hau
(2016), sb liéu quan tric khi twong tai 150 tram c6 do dai trén 30 nam c6 thé st dung

trong cac danh gia trén quy mé ca nudc. Tur thyuc tién d6, trong nghién ciru nay, ching
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t61 d& xuét thyc hién tinh toan tai 150 tram quan tric trén toan 1anh thé Viét Nam theo
nhu cong bd cua Vién Khoa hoc Khi tugng Thity van va Bién doi khi hau (2016).

(2) Han ché vé do dai chudi s liéu duogc st dung:

Trong cong bé gan day nhat (QCVN 02:2009/BXD), sé liéu quan tric méi chi
cap nhat dén nam 2000 tai 48 tram quan tric va mot s6 hién tuong cuc doan, thién tai
dugc cap nhat dén nam 2006. Nhu vay, so voi thoi diém hién tai, da 14 gan 20 nam troi
qua. Dan dén, tinh dai dién khac quan vé diéu kién khi hau cua chudi sé liéu da duoc
cdng bd 1a chwa dugc cap nhat. Dac biét trong béi canh bién ddi khi hau hién nay, nén
khi hau va cac hién tugng cuc doan, thién tai da c6 nhitng bién d6i rat rd rang trong
nhitng nim qua. Nhiéu hién tuong cuc doan, thién tai trai quy ludt va c6 cudong dé manh
Xuat hién hon, nén nhiét 46 cao hon, mua ngdy cang trai quy luat. Tir thuc tién d6, ching
t6i cho rang, can thiét phai thuc hién cap nhat sé liéu quan trac toi thoi diém hién tai dé
phuc vu céc tinh toan khi tugng thiy van trong xay dyng.

Tir phén tich trén cho thay, viéc cap nhat bo sung sb liéu dén thoi diém hién nay
va bd sung sé luong tram quan trac (bd sung thém 102 tram) 1a can thiét. Cac két qua
tinh toan véi s6 liéu cap nhat dén nam 2016 tai 150 tram quan trac s& phan anh day du,
phan &nh khéach quan hién trang diéu kién khi hau so véi cac két qua da cong bd trude
do trong TCVN 4088:1985 va QCVN 02:2009/BXD. Pay la co so khoa hoc quan trong
phuc vu céc tinh toan trong xay dung, nham dam bao chat luong va do bén céc cong
trinh.

1.3. TONG QUAN MOQT SO NGHIEN CUU TREN THE GIOI

bé phuc vu yéu cau thiét ké, xay dung céac cong trinh dac biét 1a nha ¢, mdt sb so
d6 phan ving khi hau xay dung mang tinh chit tong hop thé hién su phan hoa timg mat
hodc ting yéu td khi hau dd duoc xay dung tir rat sém & nhiéu nudc trén thé gidi dua
trén cac chi tiéu khac nhau.

O Lién X6 [6], tir naim 1934 d4 cong bd ban d6 phan ving khi hau phuc vy xay
dung dau tién dwa trén chi tidu nhiét 6 trung binh thang I va thang VII dé phan chia céc
viing. O My, nhitng nghién ciu vé khi hau phuc vu cho xay dung chu yéu 13 van dé sudgi
va diéu hoa khong khi, ciing d co tir som, mot trong cac nghién ctru d6 1a cua Page
(1976), tac gia da str dung chi tiéu phan vang la: “1000 gio ¢ nhiét d6 udt vuot 19,4°C).

O Chau Phi, lvan va Dip (1972) [6] da xay dung ban d6 phan ving khi hau xay

dung Chau Phi véi 7 ving chinh da duoc cu thé hda cho cac giai phap thiét ké cua cdu
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két bao che ciing dua trén sy phan hda trang thai nhiét cua khi hau théng qua viéc xac
dinh mién tién nghi theo chi sé nhiét do hiéu dung (ET) két hop véi chi sb nhiét do buc
Xa.

O Trung Qudc, dé tiét kiém nang luong trong cac khu dan cu va cai thién su
thoai mai vé nhiét trong nha, Bo xay dung trung Quéc [26, 29] da thanh 1ap mét quy
dinh cho thiét ké nhiét goi 1a: “Thiét ké ma nhiét cho xay dyng dan dung” vao nam 1993.
Trong nguyén tic nay, phan ving khi hau & Trung Québc da duoc tién hanh va mac do
cach nhiét va do kin khéng khi cho tirng khu vuc da dugc dua ra. Phan ving da dua vao
nhiét 6 trung binh cua cac thang lanh nhét va thang néng nhat. Két qua Trung Qudc
duoc chia thanh 5 vang (rat lanh, lanh, mua hé néng — mua dong lanh, mua hé néng —
mua déng 4m, va ving 6n hoa) va 9 tiéu ving (Hinh 1.1). Uu diém cua phan ving nay
la n6 phan anh nhiing dic diém khi hau va dia ly cia tirng ving, tuy nhién van con mot
s6 nhuge diém nhu tai trong nhiét cd thé rat khac nhau trong cing mét viing tham chi
trong cing mot loai nha ¢, dic biét 1a trong khu vyc rat lanh.

Ciing ¢ Trung Quéc, Zhang (2005) [29] d phan ving khi hau cho thiét ké nhiét
ctia nha ¢ dya trén mirc d6 sudi 4m ngay (HDD: heating degree —days) va mirc do 1am
mat gio (CDH: cooling degree —hours). Hai dai lugng nay dugc tinh toan thong qua: Vi
d6 dia ly, d6 am twong d6i (%), nhiét d6 trung binh trong thang 1 (°C) va d6 cao cua dia
diém (m). Két qua dé phuc vu cho thiét ké nhiét cia nha &, tac gia da phan thanh 7 ving
khi hau trén quy mé toan lanh thé Trung Qudc.

O Chi Ié, Waldo Bustamante (2005) [20] d& ap dung mot phuong phap mai X4c
dinh cac vung khi hau, phuong phap xem xét loai xay dung va chi tiéu dat su thoai mai
Véi hiéu qua nang luong t6i thiéu. Bé udc tinh nhu cau suai 4m, 1am mat, tac gia di xem
xét 15 loai khac nhau cua cac toa nha dan cu va 23 thanh phd cia dat nudc. Theo nhu
cau sudi am: 4 khu vuc khac nhau d3 duoc xac dinh trong pham vi phia Nam cua dat
nuéc. Cac chién lugc thiét ké dugc xem xét sau khi phan viing cua tac gia 1a: Dinh huéng
va kich thuéc cua ctra s6, thong luong nhiét, bao vé birc xa mat troi va sy théng gié ban
dém. Cac budc cua phan vung khi hau xay dung Chi Lé ma tac gia da thyuc hién bao
gom:

Budc 1: Lua chon miu dai dién cua cac tdoa nha dan cu cua thanh phd

Budc 2: Lua chon cac thanh phd nam ¢ cac khu vure khéc nhau caa dat nuéce, xem

xét khi hau, nhu cau nha & va su san c6 cua thong tin khi tuong thich hop.
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Budc 3: Thu thap dit liéu khi tuong cua cac thanh phd khéc nhau

Budc 4: Nghién ciru vé cac diéu kién thoai mai ciia con nguoi ¢ bén trong cac
tda nha xay dung cua cac thanh phé dugc chon.

Budc 5: Nghién ctru sudi 4m trong cac toa nha dan cu & cac viing khac nhau cua
dat nudc.

Budc 6: Md phong dé xac dinh nhiét do trong nha theo gio va do 4m cho cac loai
khac nhau cua céc tda nha xay din cu cling nhu so sanh chung véi cac diéu kién thoai
méi. Xem xét it nhat 1a 2 mua: Mua hé va mua dong.

Buégc 7: Cai thién hiéu suat nhiét caa bo phan Iap rap xay dung va thiét ké kién
trirc dé dat duoc su thoai mai nhiét ma khong c6 nhu cau vé ning luong

Budc 8: Néu tién nghi vé nhiét 1a khong dat dugc trong budce trude, nhu cau ning
luong 1am mat hodc sudi 4m tdi thiéu nén dugc xem xét cho cac toa nha dan cu khac.

Budc 9: Xéc dinh cac ving theo cac diéu kién tiéu chuan dat duoc sy thoai mai,
khong nhu cau nang lugng, trong mdi trudng bén trong cua cac tdoa nha dan cu (cho cac
giai doan khac nhau ciia nam) hoic theo nhu cau nang lugng khi thoai mai khong thé
khong c6 sudi 4m nhan tao hoic lam mat trong sudt thoi gian ddng nhat.

Buéc 10: Pua ra cac khuyén nghi nhat dinh dé dat duoc su thoai mai.

Bo giao thong van tai Lebannon, Chau A
(2005) [24] da tién hanh nghién phan ving khi
hau xay dung ¢ Lebannon dua trén muac d6 suoi
am ngay (The heating degree-days: HDD 18) va

murc d6 lam mat ngay (The cooling degree-days-

CDD) két hop vai cong cu hién thi vien tham Legend
m Zone 1
Zone 2
W Zone 3

Zone 4

GIS. Chi tiéu phéan chia ranh gigi gitra cac vung
la HDD c¢6 ngudng gia tri 300-1200-1800-2000;
va CDD c¢6 ngudng gié tri 0-120-600-1050.
Két qua tac gia dd chia Lebannon thanh 4 Hinh 1.1. Bén do phan vung khi
. ] . o ) hau xay dwng ¢ Lebandon

vung khi hau (Hinh 1.1) 1a: Vung khi hau ven

bién (1), vuing khi hau giira nai phia tay (2), viing cao nguyén néi dia (3) va ving ni
cao (4) véi cac ngudng gidi han do cao va mirc do sudi 4m ngay, lam lanh ngay khéc

nhau gitra cac vung.
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Déi voi cong trinh xay dung, gi6 c6 vai trd dic biét. Viéc chon hudng cong trinh,
truéc hét 1a nha ¢ phy thudc rat nhiéu vao ché do khi hau va chat lugng mai truong bén
trong. Huéng nha mé ra & miat huéng don gié s& tao diéu kién dé tde do chuyén dong
cua khong khi trong nha ting 1én. N6 sé& co tac dong tich cuc trong diéu kién khi hau
néng do tac dong 1am ting qué trinh thai nhiét cho co thé, déng thoi ciing lam ting mirc
trong lanh cia méi truong. Nguoc lai, trong diéu kién khi hau lanh, hoac c6 6 nhiém
khi, néu hudng nha ciing mo ra theo huéng gié c6 mang theo cac dic tinh trén s& dan
dén nhitng tac dong tiéu cuc. Ngoai ra, mdi cdng trinh xay dung duoc thiét ké voi do
bén va tudi tho khéac nhau nén khi xay dung can xem xét dén ché do gi6 chung cua khu
vue d6 va can xac dinh &p luc gid 16n nhit caa dong khong khi tng véi cac chu ky khac
nhau trén khu vuc xay dung dé lya chon duoc két cau phu hop.

Thong qua cac tiéu chuan va quy chuan vé tac dong va tai trong gio cia cac qudc
gia va vung lanh thd cé thé thay viéc tinh toan va thiét 1ap ban d6 téc d6 gio co so la
khia canh khong thé thiéu trong nghién ciu phuc vu xay dung cong trinh. Mot s6 nudc
d3 dung cac ban do phan bd tée do gio co sd va ap luc gio co so theo cac chu ky lap
khac nhau nhu Trung Quéc (2001), Hoa Ky (ASCE 07), Bangladesh (2010)...., mot s6
nuéc xay dung ban @6 phan ving nhu Trung Qudc, Philippin (Bang 2.1), Nhat Ban, Uc,
Lién Bang Nga, ...[10, 12].

Trong tiéu chuan qubc gia vé Kién tric cta philippin, lanh thoé duoc phéan chia
thanh 3 ving ap luc gio theo téc d6 gio 6n dinh ldy trung binh 1 phit tng véi 3 mirc 200
kph, 175kph va 150 kph (twong duong véi 55,5; 48,6 va 41,7 m/s) (Bang 1.1) [10].

Phan vung ap luc gi6é phuc vu cho thiét ké kién trac cua Nhat Ban, ban dd da

duogc lap dua trén toe do gi6 1dy trung binh . \ ,\J .
10 phat va chu ky 1ap 100 nam. Cac duong . \tf—'i ) £ \f"\‘“
gi61 han cho cac vung dugc 1ay theo cac gia
tri 26 dén 44 m/s trén cac dao chinh va téi
50 m/s d6i voi Okinawa (Hinh 1.5a) [10].

Ban do phan ving ap luc gid trong
tiéu chudn cua Uc/ New Zealand (AS/NZS
1170.2) chia ldnh thé Uc thanh 4 ving A,

Hinh 1.2. Ban d@6 phan bé ap lue gié co
s véi chu Ky lap 50 nam (kN/m2) cia
manh cua xody thudn nhiét doi. B 1a ving Trung Qudc (2001)

B, C, D. Cac vung C va D chiu 4nh hudng
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giap ving C cach bién 50m- 100km chiu anh hudng yéu cua xody thuan nhiét déi [10].

Trong tiéu chuan vé tai trong cua nuéc Cong hoa nhan dan Trung Hoa GBJ-9-87
do cuc Tiéu chuan (B6 Xay dun Trung Québc) xuét ban c6 kém ban db phan ving &p luc
gi6 (Hinh 1.5¢) [10]. Ban dd duoc xay dung dua trén toc d6 gi6 lay trung binh 10 phut,
chu ky lap 30 nam va cac duong dang &p luc tir 0,3 dén 0,9 kN/m2. Nam 2002 soat xét

lai nhung van giir nguyén ban d6 phan ving da 1ap.
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Hinh 1.3. Ban dd toc dd gi6 co s (m/s) cia Hoa Ky (ASCE 07) (hinh trén) va
Bangladesh (2010) ( hinh dwéi)

I
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Bang 1. 1. Cac vung ALG Philippin

Cac vung M@ ta Mikc chuyén
I Phia dong dao Luzon V
I Phén con lai Philippin v
I Phia dong Mindanao Il
Il Tay Mindano I
i Palawan I

NOTE: ., Opamwmars, Gesiran, Ohbvems. Datce snd Satiunma IWasés a8

(a) (b) (c)
Hinh 1. 1. Ban do phan ving ap luc gio: (a) Trung Quéc; (b) Nhat Ban; (c) Uc

Hinh 1. 2. Ban dd phan vung téc dd gié dung cho xay dwng cia philippin qua cac
thoi ky 2010 (a), 2001 (b) va truée dé (c)
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Hinh 1. 3. Ban dd phan ving ap luc gio ciia Lién bang Nga CIT 20.13330.2011
Trong tap “Téc do gio thiét ké cho khu vic Chau A- Théi Binh Duong”, ky hiéu
HB212-2002, co quan tiéu chuan cia Uc di dua ra ban d6 phan ving ap luc gié cho ca
khu vuc (Hinh 1.8) gém cac qudc gia thuoc Chau A va chau Pai Duong, trong d6 ¢ cac
nudc ¢ lan can nudc ta nhu Trung Québc, Lao, Campuchia, Philippin, Thai Lan,
Indonesia, ...Hé théng phan viing gom 5 mtec, duoc mé ta chi tiét trong bang 1.2 [10].
Trong ban dd nay, két qua tinh ap lec gié cua Viét Nam duogc lay tir TCVN-2737-90, ¢6
4 viing véi dai bo phan 13nh tho thuoe mic |, chi ¢6 cac ving ven bién Béc va Trung Bo
co muc Il va lV.
Bang 1. 2. Toc dd gio giat 3 gidy & d cao 10m, dia hinh thoang mé wng véi cac

chu ky lap 50 nam va 500 nam

Mirc Mo ta nguvén nhin PT tinh Vi | Vsaolm/s) | Vswi{m/s) | PidaNim2)y*
I Gi6 mila vi déng 70-56R-! 12 40 64
1 Bio ngoai nhiét ddi, loc 67-4 1R 39 45 a5
I | Lée manh/XTND-bdo yéu | 106-92R"! 44 57 121
AY Bio manh 122-104R4! 52 66 169
v Bio rit manh 156-142R"0 60 80 225

Nhu vay, viéc xay dung cac ban do ap luc gid & cac nude khong hoan toan gidng
nhau tiy diéu kién caa mdi nudc. Két qua phan viing caa cac nudc 1an can nuée ta nhu
Trung Qudc, Philippin, Nhat Ban, Uc c6 thé giup ta dinh huéng muce do cac ving ap luc

va cach phan chia thich hop.
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Hién nay, chu ky lip 50 nim dugc hau hét cac nudc sir dung dé tinh van tc gié
hoidc &p luc gid co so khi xay dung ban d6 ding trong cac quy chuan xay dung, mot sé
nude ding chu ky 100 ndm. Duy nhét chu ky 20 nam duoc sir dung trong quy chuan xay
dung ciia Uc nhung ap dung cho cac tda nha st dung trong néng nghiép [27]. Toc do
gi6 co ban theo hudng dan cia WMO 14 dua vao giai doan trung binh 10 phit ¢ do cao
10 m so véi bé mat.

Tuy nhién, mot s6 nuée van st dung toe do gio co ban 1a 3 gidy va 1 gio. Bang
1.3 tom tat cac ddc diém tdc do gié co ban dugc sir dung, hoac duoc khuyén nghi trong
6 tai licu. Trong tat ca céc tai liéu, vi tri tham chiéu khi twong tiéu chuan 1a ¢ d6 cao

10m trong dia hinh phing va mé.

Sl - (] 1 | Y
L] =] 1V

Hinh 1. 4. Ban @6 phan vang ap luc gié cho khu vuc Chau A- Thai Binh Dwong

Mot van dé khac duoc nhidu nuéc quan tam 1a tinh ap luc gio doi voi khu vuc
chiu anh huong truc tiép cia bao. Pé xir Iy van dé nay, mot sé nude da sir dung hé sé
anh huong cua bo (Tr> 1) nhu hé s6 quan trong do bdo ding trong ASCE 7 & My, viing
Caribe, hé s6 bdo trong tiéu chuan DPT 1311-50 cua Théi Lan (DPT 1311-50: Wind
Loading Calculation and Response of Buildings, Department of Public Works and Town

& Country Planning), hé sé xoay thuan ding trong AS/NZS1170.2 cua Uc, New
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Zeland,... hoic mot sé nude da st dung chu Ky lp tang tir 50 1én 100, 500,.. nim trén
c4c viing chiu anh huong cia bao dé xu Iy van dé nay [10]. Trong céc nghién ctu gan
day thuong chuyén muc ting nay vao trong tbc d6 hoic ap luc gio6 co so hay két hop
vao hé sé quan trong. Vi du, khi tinh téc do gio giat & cac khu vuc chiu anh huéng cua
bdo, trong tiéu chuan AS/NZS1170.2 cua Uc d3 nhan thém cac hé s6 12 1.05 va 1.1 [22]
hay trong tiéu chuan DPT 1311-50 ciia Thai Lan da dung cac hé s6 quan trong thay doi

tir 0,75 dén 1,15 cho tai trong gi6 c6 tinh dén anh hudéng cua bio [23].

Bang 1. 3. Cac dinh nghia vé téc dd gi6 co ban [27]

Tiéu chuan Thai gian trung binh Chu ky lap
ISO 4354 10 phat 50 nam
ENV 1991-2-4 10 phut 50 nam
ASCE 7-98 3 giay 50 nam
Al 10 phat 100 ndm
AS 1170.2 3 giay 20, 100 ndm
BS 6399; Phan 2 1 gio 50 nim

Vén dé cudi cung ciing rat quan trong trong viéc tinh toan ap luc gié va van toc
gi6 1a sy chuyén doi giira cac van toc gio cuc dai vai thoi gian lay trung binh khac nhau
va tinh toan toc do gid giat va hé sd giat.

Simiu va Scanlan (1978) [25] da chi ra mdi quan hé vé téc do gid cuc dai duoc
lay trung binh theo c4c thoi doan (t) khac nhau so véi toe do gid lay trung binh 1 gio tai
d6 cao (z) va d6 ghd ghé caa khu vuc tram do théng qua biéu thuc:
0,98C(1),

(1.1)
m(zi)

U, (2) = Uz (2).(1+

Trong dd, z, zo (m) 1 d6 cao may va do ghd ghé cua mat dém, t 1a thoi gian
(giay) lay trung binh. Cong thic (1.1) c6 thé tinh duoc ty 18 giita tbe do gid tinh trung
binh t gidy véi téc d6 gid tinh trung binh 1 gio tng véi cac dang mat dém c6 do ghd ghé
khac nhau va tai d6 cao z=10m vai gia tri khac nhau cua Zo.

Ty s6 gitta Ui(z) va Ussoo(z) ciing duoc sir dung trong tiéu chuan ANSI/ASCE 7-
88 cuia My do “Hoi K§ su xdy dung M§” 4n hanh nim 1988 [5] dé chuyén ddi toc do

gi6 duoc tinh trung binh theo céc thoi doan khéc nhau.
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Cvitan (2003) [21] d4 khao sat mdi quan hé gitra toc do gio giat (Vg) vai thoi gian
lay trung binh 2 gidy trong khoang thoi gian quan sat 10 pht qua cong thuc:
V, =k,V (L.2)

g Vmean

O day Vg 1a téc d6 gid cuc dai trong khoang thoi gian quan sat 10 phut ¢6 tbe do
gi6 trung binh 12 Vmean, kg 12 hé s6 ty 16 ma tac gia ciing goi 12 hé s giat.

Gan day nhat, WMO (2010) [28] d3 cong bd mot tai liéu huéng din dé str dung
chung va chuyén doi tbe do gi6 dugc xac dinh tir cac quan ni¢m khac nhau trong viéc
xac dinh tdc d6 gié cuc dai trong xody thuan nhiét doi (XTND) dya trén két qua nghién
ctru cua Harper va cong su (2010).

VT,TO = GT,TD -VT0

Trong do, V; 1a toc d gi6 6n dinh, G, ; 1a hé s6 giat va V., ; 1a toc do gio git.

Trong tai lidu nay cling luu ¥, khong dung hé s giat dé chuyén nguoc tir tée do
gio giat vé toc do gio 6n dinh. Vi diéu kién cua gi6 bao, dia hinh trong tai li€u nay chi
dugc phan thanh 4 dang co ban: sau trong dat lién (in-land), dat lién ven bién (off-sea),
bién ven bo (off-land) va ving bién xa, cach bo trén 20 km (att-sea).

Hién nay, thoi gian ldy trung binh cua téc d6 gid biao khong gidng nhau giita cac
nuée, nhu & My 1dy To = 1 phat, & Nhat To = 10 phat, & Trung Qubc To= 5 phut
....WMO théng nhét 1ay To= 10 phut. Bé chuyén d6i toc do gi6 bdo tir hé théng quan
trac ciia My vé hé thdng cia WMO quan 1y, trong hudng din cia WMO d3 néu ra bang
chuyén ddi tir V1o = 1 phit sang Vo= 10 phut thong qua hé s6 chuyén doi K (Bang 1.4).

Bang 1. 4. Hé s6 chuyén K tir toc dd gié 6n dinh lay trung binh 1 phut vé trung
binh 10 phat [28]

Vmaxspo=K Vimaxsy | At-Sea | Off-Sea | Off-land | In-Land
K 0.93 0.90 0.87 0.84

Hé s6 giat duoc dinh nghia 1a ty s6 giita te do gid 16n nhat tng véi thoi gian lay
trung binh (t) va téc @6 gi6 trung binh (6n dinh) trong mot khoang thoi gian T. N6 1a
mot s6 ligu thong ké don gian nhung phu thugc vao rat nhiéu cac yéu té dau vao, bao
gom d6 ghd ghé (Zo), khoang cach toi noi thay dbi dia hinh, d6 6n dinh khi quyén, chiéu
cao va kha ning hién dién caa dbi luu [10, 12]. Bé don gian hon c6 thé coi hé s giat 1a
ty 1¢ gitra tbc do gid giat lay trung binh 7 gidy véi téc do gi6 on dinh 13y trung binh To
gidy (7<<T,).
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1.4. TONG QUAN MOQT SO NGHIEN CUU O VIET NAM

Nghién ctu ttng dung théng tin khi hau phuc vu nganh Xay dung, dac biét la
thong tin lién quan dén cuc doan gié & Viét Nam da phat trién tir nhitng nam 1950s.

T nam 1954, trén nta phan dat nudc duoc giai phong, yéu cau xay dung lai va
mé& rong cac thanh phd, thi trin, cac diém dan cu ting nhanh. Cung vdi Su phat trién
nhitng thong tin khi twgng duoc ding trong xay dung, ban d phan ving khi hau xay
dung dau tién cho ntra phan phia Bic cua tac gia Vuong My (1965) di ra doi. Trong
nghién ciru ndy, tac gia chu yéu dua vao diéu kién nhiét ma sy phan hoa cua n6 chi tinh
ké dén su giam nhiét theo d6 cao dia hinh dé phan mién Bic nudc ta thanh 2 ving chinh:
Ving nui cao ¢6 do cao trén 500m va ving Dong bang, trung du va ndi thap, trong d6
ving Pong bang, trung du va ndi thip gom 3 tiéu ving 1: tiéu ving Bong bang va trung
du Bac Bo; tiéu viing ni thap cé d6 cao tir 200m dén 500m; va tiéu ving ven bién Trung
Bo6. Tuy nhién trong nghién ciru nay, tac gia chua dwa ra duoc chi tiéu cu thé ma cha
yéu dua vao qua cac lan md ta cac dic trung khi hau dé phan chia cac ving.

Pén nim 1971, do yéu cau cua viéc thanh 1ap cac tieu chuan Nha nudc vé khi
hau dung trong xay dung, Uy ban kién thiét co ban Nha nuéc di cho cong bd va dua
vao sir dung ban do “Phan ving khi hau xay dung mién Bic Viét Nam” (phuc vu thiét
ké dién hinh nha o) cua Nguyén Cung va ccs. nam 1970. Trong nghién ctru: “Phan ving
khi hau xay dung mién Béic Viét Nam”, tac gia di c6 hé thong phan vi véi cac chi tiéu
phan viing, tiéu vang rd rang. Chi tiéu phan cap ving cua tac gia dua trén chi sb nhiét
d6 hiéu dung, nhiét d6 hiéu qua tuong duong, va chi tiéu vé sé ngay c6 gi6 khd néng va
s6 ngay kho néng dugc tac gia st dung dé phan cap cac tiéu ving.

Sau nam 1975, dat nude dugc hoan toan giai phong. Yéu cau xay dung lai dat
nuéc, trong d6 c6 van dé nha &, sau may chuc nam chién tranh tan pha, tro nén hét stc
cap bach. Do d6, Tran Viét Lién (1982) di sir dung phuong phéap dia — khi hau dé phan
mién, phan viing, phan cap cac vanh dai khi hau, va phan chia cac tiéu ving xay dung
trén 1anh thd Viét Nam nham phuc vu thiét ké xay dung nha & véi hé thdng chi tiéu duoc
xay dung dua trén co so nhitng chi sé tong hop.

Tran Viét Lién (1982) da xay dung ban d6 dang tri ap lec gi6 véi chu ky 10 nam
dé phuc cong tac thiét ké va quy hoach xay dung. Két qua tac gia da chi ra duoc dic
diém phan bé ap luc gi6 trén cac khu vuc cia nude ta. Bén nam 1990, tac gia tiép tuc

xay dung cac ban do ap luc gié va phan ving ap luc gié ty 1& 1: 10.000.000 dé phuc vu
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cdng tac nghién ciru, quy hoach xay dung va trong cac thiét ké cu thé. So véi cong trinh

nghién ctru trude do, tac gia cap nhat thém sé liéu ca vé quy md khong gian va thai gian

dé xay dung cac ban dd ap luc gié c6 chu ky 10 nim, 20 ndm, 50 nim. Ngoai ra, tac gia

cling da chon chu ky 20 nim dé phuc vu phan ving ap luc gio.

Ké tir nhitng ndm 1980s, cac nha khoa hoc khi twong va xay dung & trong nuéc

da thyuc hién nhiéu nghién ctru cung nhau dé dac két thong tin khi twong thuy vin, dic

biét Ia thong tin vé cu doan gid, tai trong gié phuc vu nganh Xay dung. C6 thé ké dén

mét s6 nghién cau:

1.

10.

Nguyén Cung, Nguyén Huy Cén, P Bao Toan, 1970: Phan vung khi hau xay dung
mién Bic Viét Nam.

Tran Viét Lién va nnk, 1990: Phan vung gié manh, gié bdo ¢ Viét Nam phuc vu
Xay dung). Tong két dé tai nghién ciru Nha nuoc 42A.03.05 Tong cuc KTTV.
Tran Viét Lién, 1991: B3o va gi6 manh trong Bao ¢ Viét nam . Tap bao céo cua Hoi
thao quéc gia vé Xay dung trong ving gi6 bdo. Vién KHKTXD co ban.

Tran Viét Lién va nnk, 1997: Bao cdo tong két dé tai: “DPic diém khi hau xay dung
Viét Nam”, Tong cuc Khi twong Thuy vin.

Tran Viét Lién, 1998: Tinh toan téc do gio6 giat va Phan vang ap luc gio lanh

thd Viét nam (phuc vu xay dung cong trinh Buu dién). Vién KTTV.

Tran Viét Lién va nnk 2005: Phan viing &p luc gid 1anh tho Viét Nam phuc vy Xay
dung (thuyét minh viéc Xay dung ban ¢4 Phan ving ap luc gid). Vién Khoa hoc
Cong nghé Xay Dung — Vién Khi tugng Thuy van.

Hoi K su xay dung My, 1988: Tai trong thiét ké nho nhat cho két cau va cac cong
trinh khac. Ban soat xét caia ANSI/ASCE 7-88. (Ban dich tiéng Viét)

Tran Viet Lien, Nguyen Dang Bich, Nguyen Vo Thong: On the wind pressure zone
map of the Vietnam territory.

Le Truong Giang, 2005: Damage Cause By Strong Wind & Wind Loads Standard
For Building In Vietnam. WERC-APEC Wind Hazard Mitigation Centre Graduate
School of Engineering, Tokyo Polytechnic University

Cac két qua nghién ctru da dugc Bo Xay dung duc két va xuat ban thanh cac vin ban

1.
2.

quy pham phuc vu thiét ké cong trinh xay dung, cé thé ké dén:
Bo Xay dyng, 1995: Tiéu chuan tac dong va tai trong. TCVN 2737.95. Bo
Xay dung. Ha noi;
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3. B Xay Dung, 2009: Quy chuan K3 thuat quic gia - S6 liéu diéu kién tu nhién dung
trong xay dung. QCVN 02:2009/BXD.

Dé phuc vu cho yéu cau thiét ké, xay dung di c6 mot s6 ban d6 phan ving thé
hién su phan hda tirng mit hoic ting yéu té khi hau dugc xay dung nhu ban do phan
viing p luc gid, ban d6 phan ving khi hau xay dung, ban d phan ving cdng nghé bao
dudng bé tong, ban dd phan ving d6 mudi khi quyén ... Mdi loai ban d6 phan ving
nham dap tng c4c yéu cau riéng cua cong tac xay dung nhu van dé xtr ly va tinh toan
két cau, van dé thoat hoi nudc v.v.

Nhu vay, ¢6 nhiéu cdng trinh nghién ciru da duoc thuc hién nham dap tng céc
yéu cau khac nhau trong xay dung. Nhin chung, cé thé thay cac bién khi hau nhiét do,
mua, gié, do am, birc Xa, bdc hoi; cac yéu té va hién tuong khi hau cuc doan va cac ban
d6 ving van toc gid, ap luc gid, ban do phan ving khi hau xay dung, ban do phan ving
d6 mudi khi quyén ... c6 quan hé chit ché va quan trong trong cdng tac quy hoach, xay
dung cdng trinh. Trong quy chuan xay dung Viét Nam QCXDVNO02: 2009/BXD do
Vién Khoa hoc Cong nghé Xay dung bién soan ciing da phén tich cac dic diém khi hau
(mua khi hau, nang, nhiét d6 khdng khi, birc xa mat troi, d6 am khdng khi, mua thoi tiét,
mua, tuyét), thién tai tu nhién bat loi (BAo, 15c, 1 lut, 1t quét, dong, sét, dong dat, thuy
van bién, ddo mudi khi quyén), va xay dung cac ban d6 van téc gi6, phan ving ap luc
gi6...nham phuc vy xay dung.

Khi hau Ia tai nguyén thién nhién quy bau cua con nguoi, théng tin khi hau nhu
nhiét 46, d6 am, luong mua, ap suat khi quyén, gio, cac hién twong xay ra trong khi
quyén va nhiéu yéu té khac c6 vai tro quan trong di voi tat ca cac hoat dong kinh té -
x& hoi. Mac du vay, tinh "that thuong™ caa khi hau, dic biét 1a dién bién cua cac thién
tai da co nhitng tac dong manh mé dén viéc lap ké hoach san xuat va gay ra nhiing thiét
hai niang né cho doi sdng xa hoi. Vi thé, hiéu duoc nhitng xu thé, riii ro khi hau trong
qua khir, giam sat dugc chat ché dién bién khi hau hién tai, du bao, canh bao som kip
thoi va hiéu qua nhitng dién bién cta chiing trong twong lai 1a bién phép tét nhat dé giam
thiéu nhitng tac dong tiéu cuc do khi hau gy ra, dong thoi cho phép ching ta tim duoc
cac bién phép thich (ng cho cong tac quan ly, chi dao thuc hién ké hoach cac mua, vu
san xuit ciing nhu cac ké hoach dai han khac.

Nhin chung, c6 thé thay hién nay ¢ Viét Nam, viéc ang dung thdng tin khi

tuong thiry van phuc vu trong xay dung rat duoc quan tam. Dé dua thong tin khi tuong
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thiy vin phuc vu trong xay dung, B6 Xay dung di c6 nhiéu nd lrc phdi hop nghién ciu
v6i Nganh Khi twong Thiy vin, c6 thé ké dén théng qua cac Quy chuan québc gia sau:

Nam 1985, Bo Xay dung d ban hanh Tiéu chuan k§ thuat trong xay dung (TCVN
4088:1985). Trong Tiéu chuan nady, cac thong tin tinh toan vé cac yéu té khi tuong thay
van va cac hién turong cuc doan c6 anh huéng dén cong trinh xay dung dugc céng bb.
Tuy nhién, s6 liéu st dung trong Tiéu chuan nay chi cap nhat ¢én nam 1980. B sb liéu
dugc str dung trong TCVN 4088:1985 1a bo s6 liéu cua Tong cuc KTTV ddi véi céc
tram & phia Bac vi tuyén 170N; cac tram & phia Nam vi tuyén 17°N chi dugc sir dung
dé mang tinh chat tham khao.

DPén nam 2009, Bo Xay dung tiép tuc cap nhat Quy chuan k¥ thuat trong xay
dung dung QCVN 02:2009/BXD. Trong Quy chuan nay, Bé Xay dung tiép tuc cap nhat
s6 liéu dén nam 2000 tir Tiéu chuan TCVN 4088:1985. Nhiing diém dang luu y trong
QCVN 02:2009/BXD: (1) Sé liéu khi twong thuy vian di duoc cap nhat dén nim 2000
tai khoang 48 tram quan trac khi tugng thay van (cha yéu l1a cac tram & phia Bic); (2)
Mot sb hién tuong cuc doan, thién tai d duoc cap nhat dén gan thoi diém cong bé; (3)
Thong tin dua ra 1a kha tuong dong véi ban Tiéu chuan TCVN 4088:1985.

Nhin chung, cac Quy chuan k¥ thuat quoc gia (TCVN 4088:1985 va QCVN
02:2009/BXD) di c6 nhiéu dong godp trong viéc (ng dung thong tin khi tuong thiy van
phuc vu Nganh Xay dung. Céc cong trinh xay dung, vat liéu xay dung déu phai tuan tha
quy dinh, tiéu chuan da duoc céng bd nham dam bao chat lwong va do bén cua cong
trinh. Mac du vay, TCVN 4088:1985 va QCVN 02:2009/BXD van con nhitng han ché
nhit dinh, nhu:

(1) Han ché vé s6 lugng tram quan tric duoc sir dung va mic do chi tiét theo
khéng gian:

Trong TCVN 4088:1985 va QCVN 02:2009/BXD, s lwong tram quan trac khi
tuong duoc sir dung 1a 48 tram trén quy mé ca nudc. Trong d6, chu yéu la cac tram &
phia Bac (trén 170N). Mot sb tram quan tric ¢ phia Nam ciing dwoc sir dung & mic do
tham khao. Bac biét, sé liéu cac tram ven bién, hai ¢ao va céc viing bién Viét Nam theo
chua duoc sir dung trong QCVN02:2009. Nhur vay c6 thé thay, mic do chi tiét va tinh
dai dién cua thong tin khi twong thiy van cho cac dia phuong trong cac van ban duoc
cong bé 1a rat han ché. Bac biét 1a dbi vai khu vuc phia Nam, véi luong tram quan trac

la rat it hoac chi dugc st dung & muc d6 tham khao (khéng chinh thirc). Do vay, can
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thiét phai thuc hién tinh toan bo sung thong tin khi twong thay van véi sé lwong tram
quan tric ddy di hon dé phuc vu hiéu qua trong xay dung.

Theo danh gia cua Vién Khoa hoc Khi twong Thuy van va Bién doi khi hau
(2016), s6 liéu quan trac khi tuong tai 150 tram c6 do dai trén 30 nam c6 thé sur dung
trong cac danh gia trén quy mo ca nudc. Tu thyuc tién do, trong nghién ciru nay, chdng
t61 dé xuat thuc hién tinh toan tai 150 tram quan tric trén toan Ianh thé Viét Nam theo
nhu céng bd cua Vién Khoa hoc Khi tugng Thay van va Bién d6i khi hau (2016).

(2) Han ché vé do dai chudi sé liéu duoc st dung:

Trong cong bé gan day nhat (QCVN 02:2009/BXD), sé liéu quan trac méi chi
cap nhat dén nam 2000 tai 48 tram quan tric va mot s6 hién tuong cuc doan, thién tai
duoc cap nhat dén nam 2006. Nhu vay, so véi thoi diém hién tai, dd 1a 17 nam (2017)
troi qua. Dan dén, tinh dai dién khac quan vé diéu kién khi hau caa chudi sé liéu da duoc
cong bd 1a chwa dugc cap nhat. Dac biét trong béi canh bién ddi khi hau hién nay, nén
khi hau va cac hién tuong cuc doan, thién tai da c6 nhitng bién doi rat rd rang trong
nhitng nim qua. Nhiéu hién tuong cuc doan, thién tai trai quy luat va c6 cudng d6 manh
Xuat hién hon, nén nhiét 46 cao hon, mua ngay cang trai quy luat. Tir thuc tién d6, ching
t6i cho rang, can thiét phai thuc hién cap nhat sé liéu quan trac toi thoi diém hién tai dé
phuc vu céc tinh toan khi tugng thiy van trong xay dyng.

Nhu vay 6 thé nhan thay, nhitng van dé quan trong can cap nhat nham cung cap
thong tin khi hau phuc vu nganh Xay dung: (1) S6 tram quan tric; (2) S6 liéu quan tric

trong gan 20 nam tro lai day.
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PHAN Il: PHUONG PHAP NGHIEN CUU VA THU THAP SO LIEU
2.1. THU THAP SO LIEU CAP NHAT PEN NAM 2016

Trong nim 2019, nhiém vy caa IMHEN tap trung vao thu thap bd sung cac loai
s6 liéu sau (cap nhat ¢én nam 2016): i) Nhiét do khong khi (trung binh, téi cao, téi thap):
ii) Lvong mua (tong luong mua, luong mua ngdy 16n nhét, sb ngay mua); iii) D6 4m
khong khi twong ddi (trung binh, téi thap); iv) Tong luong bdc hoi; v) Toe do gid (trung
binh, manh nhat); vi) Huéng gi6; vii) Tong sb gid nang:; viii) Bic xa. Ngoai cac yéu to
duoc ké thira tir cac dé tai khac, cac yéu té can duoc thu thap thém bao gom mot s céc
hién tugng khi tugng cuc doan (dong, mua phun, swong mu, t6 1c, 14, 1 quét); bién
trinh ngay cua cac yéu té nhiét, mua, ning; va mua thoi doan.

B6 sb liéu nay duoc cap nhat bang cach kéo dai chudi sé liéu da duoc cong bd
trong tai lieu QCVNO02:2009 (Bo XD, 2009) (ké thira s6 lidu da dugc cong b, cap nhat
bd sung cac tram thiéu va cac nim gan day). Cu thé, nhiém vu thu thap bo sung sé liéu
duoc thuc hién nhu sau:

(1) Thu thap, chinh ly va bién tap b s liéu quan tric khi twong thay vin dén ndm 2016
tai 102 tram con thiéu trong QCVNO02:2009/BXD

(2) Cap nhat, chinh ly va bién tap b sé liéu quan tric khi twong thay van thoi ky 2001-
2016 tai 48 tram trong QCVNO02:2009/BXD

Nguén s liéu duoc thu thap: (1) Tong cuc Khi tugng Thiy vian; (2) Vién Khoa
hoc Khi trgng Thuy vin va Bién d6i khi hau (ké thira cac dé tai du an da duoc trién khai
tai Vién). Cu thé, 150 tram duoc thu thap/bo sung sé liéu dugc trinh bay trong Bang 2.1.

Dé hiéu chuan hoéa sé liéu gié truéc khi thuc hién céc tinh toan, ching tdi thu
thap b sung cac loai sb liéu/thdng tin sau:

(1) Thdng tin vé lich sir may do gié duoc sir dung
(2) Thong tin vé thay doi vi tri tram quan trac
(3) Thong tin thay doi dia vat xung quanh tram quan trac

Bén canh dé, chung toi cling tién hanh thu thap bd sung céc thng tin/sé liéu
khac:

(1) S6 liéu gi6 manh (gi6 10 phat) do bdo thoi ky 1958-2016 cua To chic Khi twong
Thé gigi (WMO). Sé liéu nay duoc thu thap nham phuc vu muc dinh xac dinh ving

gi6 manh trén khu vyc Bién Pong (do thiéu s6 liéu quan trac bé mat).
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(2) Cac tai liéu/thdng tin vé d6 mudi, song va thay triéu & khu vuc Bién Dong duoc thu
thap tir Tong cuc Bién va Hai dao Viét Nam (2018).

Bang 2. 1. Danh sach céc tram khi tweng, khi hau

ving | . N
| Kinh Vung khi | Kinh
TT| Tram khi Vido|TT Tram Vido
ha do hau do
au

1 [MuongTé | TB |102.83/22.37| 76 | Thai Binh | DBBB |106.35|20.45
2 Sin Ho TB |103.23/22.37| 77 | HaNam DBBB [105.92|20.55

3 Tam TB (103.48/22.42| 78 | Ninh Binh | DBBB [105.97|20.23
buong
4 |ThanUyén| TB [103.88/21.95| 79 | Nho Quan | DBBB |105.73|20.33
5 | LaiChau | TB |103.15/22.07| 80 | Yén binh BTB |105.67|19.98
6 | Tuan Gido | TB |103.42|21.58 | 81 |Bai Thwong| BTB [105.38(19.90
7 | Phabin TB |103.52|21.57 | 82 | Nhu Xuéan BTB |105.57|19.63
8 | biénBién | TB [103.00(21.37| 83 | Tinh Gia BTB |105.78|19.45
9 Ql\l::;h TB |103.57/21.85| 84 | ThanhHod | BTB |105.78|19.75

10 | SéngM4a | TB |103.73|21.07 | 85 | Hdi Xuan BTB [105.12|20.37
11| Co Noi TB |104.15/21.13| 86 | QuyChau | BTB |105.12|19.57
12 | YénChau | TB |104.30/21.05| 87 | Quy Hop BTB [105.15|19.32
13 | BacYén | TB [104.42|21.25| 88 | Tay Hiéu BTB [105.40|19.32
14 | PhuYén | TB |104.63/21.27| 89 | Quynh Luwu| BTB |105.63|19.17
15 | Moc Chau | TB [104.68/20.83 | 90 | Con Cubng BTB |104.88|19.05
16 | SonLa | TB [103.90(21.33| 91 | P6 Luwong | BTB |105.30|18.90

) ) Tuong

17 | Kim Boi TB ]105.53|20.67 | 92 BTB |104.43|18.90
Duong

18 | Mai Chau | TB |105.05|20.65| 93 Vinh BTB |105.70|18.67

19 | ChiNé TB ]105.78/20.48 | 94 | Huong Khé | BTB |105.72|18.18
20 | Lac Son TB [105.45/20.45| 95 | Ky Anh BTB |106.28| 18.08
21 | HoaBinh | TB (105.33/20.82| 96 | Ha Tinh BTB |105.90| 18.35
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Kinh Vung khi | Kinh
TT| Tram khi Vido| TT Tram Vido
do hau do
hau
Hoang Su
22 o VB [104.68|22.75| 97 | TuyénHod | BTB |106.02|17.88
|
23 | Bac Mé VB [105.37|22.73| 98 | Babon BTB |106.42|17.75
24 |Bac Quang| VB [104.87(22.50| 99 | Pong Héi BTB |106.60|17.48
25 | HaGiang | VB [104.97/22.82|100| Con Co BTB |107.33|17.17
26 | Bac Ha VB |104.28|22.53|101| Pong Ha BTB |107.08|16.85
27 Sa Pa VB [103.82|22.35|102| Khe Sanh BTB |106.73|16.63
Mu Cang ]
28 Chi VB [104.05|21.87 |103| A Ludi BTB |107.28|16.22
ai
29 | Van Chan | VB [104.52|21.58 | 104 | Nam Pong BTB |107.72|16.17
30 | LucYén | VB [104.72|22.10|105 Hué BTB |107.58|16.43
31| YénBai VB |104.87(21.70|106| Pa Ning NTB |108.20|16.03
32 | Ham Yén | VB [105.03|22.07 [107| Tam Ky NTB [108.47|15.57
Tuyén
33 VB |105.22|21.82|108| Tra My NTB |108.25|15.33
Quang
34 |[Chiém Hoéa| VB [105.27|22.15(109| BaTo NTB [108.73| 14.77
35| ChgRa VB [105.72|22.45|110 |Quang Ngdi| NTB |108.80|15.12
36 | Ngan Son | VB [105.98|22.43(111| Ly Son NTB [109.15| 15.38
37 | BacCan | VB |105.83/22.15|112| Hoai Nhon | NTB |109.03|14.52
38 | binhHo4d | VB [105.63|21.92 113 | Quy Nhon NTB [109.22| 13.77
Théi
39 VB |105.83|21.60|114| Son Hoa NTB |108.98|13.05
Nguyén
40 | Minh bai | VB |105.05/21.17|115| Tuy Hoa NTB |109.28|13.08
41 | PhuHo VB |105.23|21.45|116 | Nha Trang NTB |109.20|12.22
42 | ViétTri VB [105.42|21.30 (117 | Cam Ranh NTB [109.15|11.92
43 | Tambao | VB |105.65/21.47|118| Truong Sa NTB [111.92] 8.65
44 | VinhYén | VB [105.60(21.32 | 119 | Phan Thiét NTB |108.10|10.93
45 | Bao Lac DB |105.67|22.95|120| Ham Tan NTB |107.77|10.68
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Kinh Vung khi | Kinh
TT| Tram khi Vido| TT Tram Vido
do hau do
hau

Nguyén o

46 Binh DB |105.95/22.65|121| Pha Quy NTB [108.93|10.52
in

Trung .
47 DB 106.52|22.83|122| bDacTé TN 107.83| 14.65

Khanh
48 | CaoBang | DB |106.25|22.67 [123| Kon Tum TN 108.00| 14.33
49 | Bic Son DB |106.32|21.90|124| P-lay Cu TN 108.02| 13.97
50 | HruLang | DB [106.35|21.50 [125| An Khé TN 108.65| 13.95
51 | binhLap | DB (107.10(21.53|126| AyunPa TN 108.45| 13.38
52 | ThatKhé | DB [106.47|22.25|127| M'drac TN  |108.77|12.73
53 | Lang Son | DB [106.77|21.83 |128 | B.M. Thuot TN 108.05| 12.67
54 | Luc Ngan | DB |106.55/21.38 |129| Budn Ho TN 108.27|12.92
55 | Sonbong | DB |106.85/21.33 [130| Pac Néng TN 107.68| 12.00

. Lién
56 | Bac Giang | DB |106.22|21.30 | 131 TN 108.38| 11.75

Khuong
57 | HiépHoa | DB ([105.97|21.35(132| bDa Lat TN 108.45|11.95
58 | Ubng Bi DB |106.75/21.03 |133| Bao Loc TN 107.82| 11.53
59 CoTo DB [107.77/20.98 134 | Pong Phi NB 106.90| 11.53
60 | Bdi Chay | DB [107.07|20.97 | 135 |Phudc Long NB 106.98| 11.83
61| CeaOng | DB |107.35/21.02 (136| Tay Ninh NB 106.12| 11.33
62 | TienYén | DB |107.40|21.33|137| Viing Tau NB 107.08| 10.37
63 | QuangHa | DB [107.75|21.45|138| Con bao NB 106.60| 8.68
64 | Phu Lién DB |106.63|20.80 |139| Moc Hoa NB 105.93| 10.78
65 | Hon Dau DB [106.80|20.67 |140| My¥ Tho NB 106.40| 10.35
Bach Long
66 vi DB |107.72|20.13 |141| Cao Lanh NB 105.63| 10.47
1

67 BaVi |DBBB|105.42|21.15|142| BaTri NB 106.60| 10.05
68 | Habong |DBBB [105.75|20.97 | 143 | Cang Long NB 106.20| 9.98
69 | SonTay |DBBB|105.50|21.13|144| ChauDdc NB 105.13| 10.70
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Vung ) )
Kinh Vung khi | Kinh
TT| Tram khi Vido|TT Tram Vi do
do hau do
hau
70 | HaNoi |DBBB|{105.80/21.03|145| Can Tho NB 105.77|10.03
71 | ChiLinh |DBBB |106.38|21.08 |146 | Soc Trang NB 105.97| 9.60
72 | Hai Duong | DBBB [106.30| 20.93 | 147 | Rach Gia NB 105.07|10.00
73 | Hung Yén | DBBB [106.05(20.65 | 148 | Pha Qudc NB 103.97| 10.22
74 | Nam binh | DBBB |106.15|20.40 | 149 | Bac Liéu NB 105.72| 9.28
75| VanLy |DBBB|106.30{20.12 (150 CaMau NB 105.15| 9.18
2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Cach tiép cdn nghién ciru

Céch tiép can co ban duoc tng dung trong nhiém vu nay nhu sau:

(1) Ké thira va cap nhat bd sung: Pay 1a cach tiép can co ban nham dam bao tinh thong
nhat va cap nhat nhimg diém méi (sau khi bd sung s liéu) so véi cac két qua tinh
toan trudc day. Cu thé, nhu sau:

- Ra soat va ké thira toan bo cac két qua tinh toan da dugc cdng bé trong
QCVNO02:2009 (Bo XD, 2009).

- Cap nhat bo sung thém s liéu quan tric trong nhitng nam gan day (dén
nam 2016).

- Ké thira phuong phap xir 1y s6 liéu va tinh toan da duoc dé cap dén trong
QCVNO02:2009 (Bo XD, 2009).

(2) B6 sung cac ngudn so liéu méi dua trén céng nghé tinh toan hién dai (sé liéu gio
manh do bdo cuia WMO) nham cung cap thém cén ctr xac dinh quy luat phan b theo
khéng gian.

(3) Xem xét tinh phi cia két qua tinh toan méi véi: (1) Quy luat ty nhién caa khi
hau; (2) Phi hop véi quy luat phan b trén quy md 16n (ph hop véi két qua tinh
toan cua cac nudc).

(4) Két qua tinh toan méi co thé duge dwa vao ban QCVN cap nhat phuc vu Nganh
Xay dung.

Nhin chung, nguyén tic co ban cua céch tiép can 1a: (1) Pam bao tinh ké thira

cac két qua da duoc cong bd trude day; (2) Pam bao tinh cap nhat va tinh méi, tinh ang
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dung phuc vu Nganh Xay dung. Hinh 2.1 md ta so dd co ban minh hoa cho céch tiép

can giai quyét bai toan cua nhiém vu.

| BUGC 1: Ra soat lai toan bo sb liéu, két qua (bang sb « TCVN 2327-71, TCVN 2327-75,
lidu, bicu do, ban do, ...) duge st dung trong TCVN 2327-90, TCVN 2327-95
cac TCVN va QCVN da dugc cong bo * QCVN02:2009

BUOC 4: Dé xuit, kién nghi cép nhat trong QCVN do Nguyén tic:

Bo Xay dung cong bo Lua chon céc tram tiéu biéu
Cac két qua tinh toan cap nhat
méi nhit
Cac két qua co tinh tin ciy cao

Hinh 2.1. So' dd md ta cach tiép cin co ban giai quyét bai toan cia nhiém vu

2.2.2. Phwong phdp chung trong xir 1y sé ligu

Moi nguén sb liéu déu co thé co cac sai s6 bai nhiéu nguyén nhan khéac nhau. Bai
vay, trude khi tién hanh tinh toan can phai kiém tra, xir 1y 6 liéu ban dau dé dam bao
rang cac tap sé liéu duoc sir dung 13 dang tin cay. Thong thudng, s6 liéu quan tric thuong
c6 nhiéu sai sé khac nhau, trong dé ¢ ba loai sai s6 chinh Ia: Sai sb thd, sai s6 hé thong
va sai s6 ngau nhién. S liéu duoc thu thap tir kho lwu trit cua trung tim Tu liéu 12 s6
licu da duoc kiém tra chat luong, vi vay sai s6 ngau nhién va sai s6 hé thdng duoc coi
nhu d3 xir 1y. Do d6 chi c6 thé tdn tai sai s6 thd do 13i sao chép, 13i viét chir sb khong
rd rang, nhap may tinh nham Ian....

Bai toan xir ly s6 liéu thd, thuc chat 12 phat hién céc gia tri khac thudng cta chudi
s6 lieu. Viéc phét hién cac gia tri khac thuong duoc thuc hién theo hai phuong phap sau:

Phuong phap “ba xich ma”: Sip xép céc gid tri trong chudi tir nho dén 16n, kiém
tra cac phan tir trong chudi so véi trung binh chudi cong voi ba do 1éch tiéu chuan, cac
thanh phan trong chudi 16n hon gié tri nay dwgc nghi ngd 1a khac thuong.

Phuong phap kiém nghiém xéc dinh gia tri khac thuong duoc thuc hién theo cac

budc sau day:
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Budc 1: Sip xép gié tri cua chudi sb lidu tir nho dén 16n: X1, X2,...,Xn-2, Xn-1, Xn.
Nhitng s6 liéu can ké can trén va dudi 1a nhitng gié tri 16n nhat va nho nhat dugc nghi
ngo ¢6 thé 1a khac thuong (nho nhat x1 va 1é6n nhét xy).

Budc 2: Xac dinh gié tri (r11) bang biéu thic:

- Béi véi gia tri khac thuong bé:

= X~ )y
Xn2 =Xy

- Béi véi gia tri khac thuong 16n:

r, = X Xn_z/
Xnp =X,

Budc 3: Str dung phwong phap kiém nghiém Student véi gia thiét Ho: x1 va xn 1a
khong di thuong véi (a=5% va a=1%. Néu ri1 > ri14 thi chap nhan gia thiét Ho, c6 nghia
gid tri X1 va Xn 1a khic thuong. Néu ri1 < riie thi bac bo gia thiét Ho, c6 nghia gié tri x1
va xn khéng phai 1a diém khac thuong.

Budc 4: Néu gia tri X1 va xn 1a khac thuong, gia tri nay dugc kiém duyét lai doi
chiéu véi tap sé liéu gbc, va kiém nghiém thanh phan tiép theo twong tu phuong phap
trén (rij).

2.2.3. Xir Iy sé ligu quan tréc gio

Gi6 la mot trong nhitng yéu t6 khi tugng co ban va duoc quan trac dong thoi voi nhiéu
yéu t6 khi tuong Khéc tai cac tram khi twong. Tuy nhién, sé liéu quan trac vé gi6 ¢
Viét Nam rét phuc tap do thay doi vi tri tram, dic biét 1a cac tram mién Nam va do
thay d6i thiét bi do gié va dia vat quanh tram. Vi vay, can thiét phai xir ly sé liéu gi6
tho trude khi dua vao tinh toan. Trong bao cdo nay, sb liéu dugc xir ly 13 s6 liéu gid
thd cuc dai thang va nam cua cac tram quan trac khi tuong trong thoi ky 1961 — 2016,
danh s&ch céc tram nay duoc trinh bay ¢ trong bang 2.1 chuong 2.

2.2.3.1. Nguyén nhan gay ra cac sé liéu xdu va bdt dong nhat trong chudi sé liéu

a. Nguyén nhan gay ra cac sé liéu xdu

- Sur sai hong cua may do gio:

Cac s6 lieu xau co thé do may hong dot xuat hoac ho nhay suy giam tir tir. Trudng
hop may hong dot xuét, tri sé quan tric s& 16n hoic bé dot ngot. Truong hop do nhay
giam hoac b phan ty dong trong may sai léch dan thi tri s6 quan trac s& bi sai cho dén
khi may duoc sua chira lai hoac thay may mai.

- Thong ké sai:
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Truong hop nay chi mét tri sé trong day sb liéu va sb liéu sai khdng kéo dai.

b. Nguyén nhan gay ra tinh trang bdr dong nhat

Gay ra hién tuong bat dong nhat trong cac chudi sé liéu vé gié néi chung & nuée
ta thuong do cac nguyén nhan sau:

- Su thay doi thiét bj do

Do may c6 d6 nhay khéac nhau tic 1a c6 thé ghi duoc cac xung toc do voi chu Ky
khac nhau dan dén su khéc nhau vé s6 do toc d6 gié. May c6 d6 nhay cang cao thi cang
c6 thé do duogc toe d6 gi6 16n. Nhitng quy trinh quan tric va chon sé liéu c6 lién quan
dén viéc thay doi thoi gian lay trung binh ciing ddn dén nhiing sai khac mang tinh h¢
théng nay.

Mot diéu dang chu y 1a tbe d6 chuyén dong cua khong khi c6 do bién dong rat
nhanh, tinh téi % cua gidy. Toc do gid quan trac duoc 1a gia tri trung binh duoc lay theo
cac thoi doan khac nhau. Nhiing may do hién dai duoc dat trén ludi tram KTTV ¢6 do
nhay pho bién khoang 2 — 3 gidy va duoc xem la gia tri do tic thoi hay toc do gio giat
(gust). Gia tri sir dung pho cap trong thoi tiét, khi hau 1 gia tri trung binh dugc lay phod
bién hién nay theo quy dinh chung cia WMO 1a 10 phut, tuy nhién ddi véi may VILD
dugc quan tric ¢ Viét Nam quy dinh d6 1a 2 phut.

Trong diéu Kién chua co sb liéu thuc nghiém du chinh xéc, khi sir dung cac sé
licu c6 thoi gian lay trung binh khac nhau thuong duoc quy vé cling thoi doan Iy trung
binh theo céc thuc nghiém da duoc trién khai ¢ cac nudc. CO thé lay cac hé sé nay tir
cong trinh nghién ciu cia Simiu va Scanlan (1978) hay tir két qua nghién cau gan day
cuaa WMO (2010).

- Sy suy giam d¢ nhay cua may

May gi6 VILD la loai may hoat dong theo nguyén tic co hoc. Do nhay cua n6
phu thudc vao ma sat 6 quay. Bao dudng kém, 6 quay bi han ri, ma sat ting 1am cho
bang gi6 bi day 1én khé hon, téc do gié (nhat Ia tbe do trung binh) c6 hién tugng giam
dan.

- Sw thay doi ciia dia vat 1an cdn trgm

Nha cira cay c6i xung quanh tram tang 1én c6 thé dan dén giam yéu t6 toc d6 cac
dong khéng khi qua tram. Tinh trang nay c6 thé l1am tc do gi6 theo mot hudng nao do

giam rd rét, gay ra hién tuong giam yéu khong déu trong céc day toc do gio. Pay la
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nguyén nhan phé bién hién nay trén ludi tram quan tric ¢ nudc ta do qua trinh dé thi

hoa dan dén hién tuong tée d6 gid giam dan.

2-minute standard wind speed at HANOI station
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Hinh 2.2. Téc dd gi6 trung binh chuan 2 phit tai mdt sé6 tram phia Bic ¢ sw giam

rd rét vé téc dd gio trong nhirng nim gan day
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Hinh 2.3. Téc dé gi6 trung binh chuan 2 phit tai mét sé6 tram phia Nam c6 sw

giam ro rét vé téc do gié trong nhirng nim gan day

- Su di chuyén vj tri tram quan trac hodc thay doi dia diém, dg cao dat may
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Vén d& nay thuong dan t6i nhimg thay dbi dot bién, tao ra nhitng bt déng nhat
rd rét. O nudc ta, trong cac chudi s lieu toe do gio da xay ra hién tuong khong dong
nhét, it nhiéu déu c6 su dong gop cua cac nguyén nhan di néu dic biét nguyén nhan cudi
cung.

Do céc thay doi vé vi tri tram, mdy do gio, dia vat xung quanh tram,... déu la cac
nguyén nhan chinh giy ra cc thay d6i dot ngot ciing nhu 1am suy giam chudi s6 liéu
tdc d6 gid nén céac thong tin vé loai may do gid duoc sir dung, cac thay d6i dia vat xung
quanh tram va su thay d6i vi tri tram rat can thiét trong viéc xir Iy sé liéu gio.

Hinh 2.2 va hinh 2.3 thé hién mot sé tram phia Bic va phia Nam c6 sy giam vé
tdc do gio rd rét trong nhirg nim gan day.
2.2.3.2. Cdc thay doi lich sir vé mdy do gid, dia vat xung quanh trgm va vi tri trgm

a) Thay d6i vé may do gié

- Trudc ndm 1996: May gi6 cha yéu 1a may gié VILD

- Tr 1996 dén 2006: May gi6 tu bao EL, may do gié VILD, may do gié Munro

- Tir nam 2007 dén nay: C6 khoang 80 méy do gi6 YOUNG duoc st dung. Nam
2006, Trung tam Khi twong Thuy vin Qudc gia (nay 1a Tong cuc Khi twgng Thity vén)
da c6 dy an hop tac quoc té vé viéc tai thiét 1ap khoang 100 quan trac khi twong trén quy
mé ca nuéc. Trong Dy 4n ndy. Khoang 100 méay do gié YOUNG di duoc thiét 1ap cho
c4c tram nay. Sau ndy, ca may YOUNG va VILD déu dugc s dung dé do gio tai cac
tram nay. Tuy nhién, sé liéu may gi6é VILD chi duoc sir dung khi may gi6 YOUNG
khong dam bao. Thong tin cac loai may do gi6 sir dung tai cac tram duoc thé hién trong
bang 2.2.

Theo quy pham, may do gi6 VILD dugc dat trén vuon quan trac khi tuong bé
mat & d6 cao 12 mét. Vi tée do gio nho (V<15m/s) s6 do ciia may gi6 VILD kha phi
hop véi s6 do ciia cac loai may gi6 co dién hién dang duoc st dung phd bién.

Tuy nhién, trong cac truong hop van tc gié Ion, may gié VILD thuong cho sé
do 16n hon cac loai may gio tu ghi va ty béo khac. Vi vay can phai hiéu chinh sé liéu
gi6 do bang may gi6 VILD vé s liéu quan trac thuc té trung binh 2 phut dé dong nhat
véi chudi s6 liéu do bang cac may tu ghi va tu bao khac nhau, phuong phap hiéu chinh

s& duoc trinh bay & muc tiép theo.
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Bang 2.2. Su thay déi lich sir ciia loai may do gié dwoc sir dung

Thoi gian
TT | Tén Tram > May gié tu ghi
May gio VILD EL, MUNRO YOUNG

1 A luéi 1974 -1995 1996 -2014

2 An Khé 1980 -1994 1995 -2014

3 Ayun Pa 1978 -1995 1996 -2014

4 Bic Can 1961 -1993 1994 -2014

5 Béc Giang 1961 -1993 1994 -2014

6 Bic Ha 1961 -1995 1996 -2014 2011-2014
7 Bach Long Vi 1961 -1997 1998 -2014 2007-2014
8 Bac Liéu 1980 -1994 1995 -2014 2007-2014
9 Bic Mé 1964 -1995 1996 -2014

10 | Bic Quang 1961 -1995 1996 -2014

11 | Bic Son 1961 -1994 1995 -2014

12 | Bic Yén 1973 -1995 1996 -2014

13 | Babon 1961 -1994 1995 -2014 2007-2014
14 | Bai Chay 1961 -1993 1994 -2014 2008-2014
15 | Bai Thuong 1961 -1994 1995 -2014

16 | Bao Lac 1961 -1994 1995 -2014

17 | Bao Loc 1961 -1994 1995 -2014

18 | BaTo 1980 -1994 1995 -2014

19 |BaTri 1979 -1994 1995 -2014 2007-2014
20 [BaVi 1970 -1995 1996 -2014

21 | Binh Phudc 1978 -1994 1995 -2014

22 | Buon Ho 1982 -1995 1996 -2014

23 | Buén Ma Thuot 1961 -1994 1995 -2014

24 | CaMau 1961 -1994 1995 -2014 2007-2014
25 | Cam Ranh 1978 -1994 1995 -2014
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Thoi gian

TT Tén Tram May gié tw ghi
May gi6 VILD
EL, MUNRO YOUNG

26 | Cang Long 1978 -1994 1995 -2014

27 | Can Tho 1978 -1994 1995 -2014 2007-2014
28 | Cao Bing 1961 -1994 1995 -2014

29 | CaoLénh 1979 -1995 1996 -2014

30 | ChauDéc 1979 -1994 1995 -2014

31 | Chiém Hoéa 1961 -1995 1996 -2014 2010-2014
32 | ChiLinh 1961 -1995 1996 -2014

33 | ChiNe 1973 -1994 1995 -2014

34 | ChoRa 1961 -1995 1996 -2014

35 | ConCo 1974 -1997 1998 -2014 2007-2014
36 | Con Cudng 1961 -1995 1996 -2014

37 | CénPao 1961 -1995 1996 -2014 2008-2014
38 | CoNoi 1964 -1996 1997 -2014

39 |CoTo 1961 -1996 1997-2007 2008-2014
40 | CiraOng 1961 -1994 1995 -2014 2008-2014
41 | Déc Nong 1978 -1994 1995 -2014

42 | PacTo 1981 -1995 1996 -2014

43 | Palat 1979 -1994 1995 -2014 2009-2014
44 | PaNing 1961 -1995 1996 -2014 2007-2014
45 | Dién Bién 1961 -1996 1997 -2014

46 | Dinh Hoa 1961 -1994 1995 -2014

47 | DPinh Lap 1963 -1994 1995 -2014

48 | D6 Luong 1961 -1995 1996 -2014

49 | Péng Ha 1973 -1992 1993 -2014 2007-2014
50 | Dong Héi 1961 -1992 1993 -2014 2007-2014
51 | Doéng Phu 1981 -1995 1996 -2014

52 | Ha DPong 1973 -1995 1996 -2014

53 | Ha Giang 1961 -1994 1995 -2014
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Thoi gian

TT | Tén Tram May gi6 tw ghi
May gio VILD
EL, MUNRO YOUNG

54 Hai Duong 1961 -1995 1996 -2014 2013-2014
55 Ham Téan 1979 -1985 1986 -2014

56 Ham Yén 1961 -1994 1995 -2014

57 Ha Nam 1961 -1995 1996 -2014

58 Ha Noi 1961 -1994 1995 -2014

59 Ha Tinh 1961 -1994 1995 -2014 2007-2014
60 Hiép Hoa 1971 -1995 1996 -2014

61 Hoa Binh 1961 -1994 1995 -2014

62 Hoai Nhon 1978 -1994 1995 -2014 2007-2014
63 Hoang Su Phi 1961 -1995 1996 -2014

64 Hbi Xuan 1961 -1994 1995 -2014 2008-2014
65 Hon Dau 1961 -2000 2001 -2014 2007-2014
66 Hué 1976 -1990 1991 -2014 2007-2014
67 Hung Yén 1961 -1993 1994 -2014 2013-2014
68 Huong Khé 1961 -1994 1995 -2014

69 Hiru Liing 1961 -1995 1996 -2014

70 Khe Sanh 1975 -1995 1996 -2014

71 Kim Boi 1963 -1994 1995 -2014

72 Kon Tum 1976 -1994 1995 -2014

73 Ky Anh 1961 -1995 1996 -2014 2007-2014
74 Lac Son 1961 -1995 1996 -2014

75 Lai Chau 1961 -1994 1995 -2014

76 Lang Son 1961 -1995 1996 -2014

77 Lién Khuong 1961 -1995 1996 -2014

78 Luc Ngan 1961 -1995 1996 -2014

79 Luc Yén 1961 -1995 1996 -2014

80 Ly Son 1984 -2001 2002 -2014 2007-2014
81 Mai Chau 1961 -1995 1996 -2014
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Thoi gian

TT | Tén Tram May gié tw ghi
May gio VILD
EL, MUNRO YOUNG

82 M'dric 1977 -1994 1995 -2014

83 Minh Dai 1972 -1994 1995 -2014

84 Modc Chau 1961 -1994 1995 -2014

85 Moc Hoa 1978 -1995 1996 -2014

86 Mu Cang Chai 1962 -1995 1996 -2014

87 Muong Te 1961 -1994 1995 -2014

88 My Tho 1979 -1994 1995 -2014 2007-2014
89 Nam Dinh 1961 -1990 1991 -2014 2008-2014
90 Nam Dong 1977 -1995 1996 -2014

91 Ngan Son 1961 -1995 1996 -2014

92 Nguyén Binh 1961 -1994 1995 -2014

93 Nha Trang 1961 -1995 1996 -2014 2008-2014
94 Nho Quan 1961 -1994 1995 -2014

95 Nhu Xuan 1964 -1994 1995 -2014

96 Ninh Binh 1961 -1997 1998 -2014

97 Pha bin 1964 -1995 1996 -2014

98 Phan Thiét 1961 -1995 1996 -2014 2008-2014
99 Phu Ho 1963 -1997 1998 -2014

100 | Phu Lién 1961 -1997 1998 -2014 2007-2014
101 | Phii Quéc 1961 -1998 1999 -2014 2007-2014
102 | Phu Quy 1979 -1998 1999 -2014 1999-2007
103 | Phu Yén 1961 -1994 1995 -2014 1995-2014
104 | Plei Ku 1961 -1997 1998 -2014 2010-2014
105 | Mong Cai 1961 -1998 1999 -2014 2007-2014
106 | Quang Ngai 1961 -1992 1883 -2014

107 | Quy Chau 1962 -1994 1995 -2014 2007-2014
108 | Quy Hop 1968 -1995 1996 -2014

109 | Quynh Luu 1961 -1994 1995 -2014 2007-2014
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Thoi gian

TT Tén Tram May gié tw ghi
May gi6 VILD
EL, MUNRO YOUNG

110 | Quynh Nhai 1961 -1994 1995 -2014

111 | Quy Nhon 1961 -1996 1997 -2014 2008-2014
112 | Rach Gia 1961 -1993 1994 -2014 2007-2014
113 [ SaPa 1979 -1994 1995 -2014 1961 1978
114 | Sin H6 1961 -1994 1995 -2014

115 | Séc Tring 1961 -1994 1995 -2014 2007-2014
116 | Son Pong 1961 -1997 1998 -2014

117 | Séng M4 1961 -1995 1996 -2014

118 | Son Hoa 1976 -1994 1995 -2014

119 | SonLa 1961 -1994 1995 -2014 1964 1981
120 | Son Tay 1961 -1994 1995 -2014

121 | Tam Dao 1962 -1994 1995 -2014 2011-2014
122 | Tam Puong 1973 -1995 1996 -2014

123 | TamKy 1979 -1994 1995 -2014 2007-2014
124 | Tay Hiéu 1961 -1995 1996 -2014

125 | Tay Ninh 1979 -1993 1994 -2014

126 | Thai Binh 1961 -1994 1995 -2014 2007-2014
127 | Thai Nguyén 1961 -1993 1994 -2014

128 | Thanh Héa 1961 -1990 1991 -2014 2008-2014
129 | Than Uyén 1961 -1995 1996 -2014

130 | That Khé 1961 -1994 1995 -2014

131 | Tién Yen 1961 -1994 1995 -2014 2007-2014
132 | Tinh Gia 1964 -1993 1994 -2014 2008-2014
133 | TraMy 1978 -1995 1996 -2014

134 | Trung Khanh 1961 -1994 1995 -2014

135 | Truong Sa 1977 -1998 1999 -2014 2008-2014
136 | Tuan Gido 1961 -1995 1996 -2014

137 | Twong Duong 1961 -1994 1995 -2014
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Thoi gian
TT | Tén Tram May gié tw ghi
May gio VILD
EL, MUNRO YOUNG

138 | Tuyén Hoa 1961 -1995 1996 -2014

139 | Tuyén Giao 1961 -1995 1996 -2014

140 | Tuy Hoa 1961 -1995 1996 -2014 2008-2014
141 | Ubng Bi 1961 -1994 1995 -2014

142 | Van Chan 1961 -1994 1995 -2014

143 | VanLy 1961 -1993 1994 -2014 2007-2014
144 | Viét Tri 1961 -1995 1996 -2014 2011-2014
145 | Vinh 1961 -1990 1991 -2014 2007-2014
146 | Vinh Yén 1961 -1994 1995 -2014

147 | Viing Tau 1961 -1979 1980 -2014 2007-2014
148 | Yén Bai 1961 -1994 1995 -2014 2011-2014
149 | Yén Chau 1961 -1995 1996 -2014

150 | Yén Binh 1962 -1995 1996 -2014 2008-2014

b) Cac thay d6i dia vat xung quanh tram

Do sy phat trién caa db thi hoa, cac thay dbi dia vat xung quanh cac tram co su

thay d6i r rét trong nhitng nim gan day, dac biét tai cac tram trong thanh phd. Bang

2.3 cho thay két qua diéu tra vé su thay ddi dia vat xung quanh 65 tram khi twong trén

quy mé ca nudc.

Bang 2.3. Sw thay d6i vé dia vat xung quanh tram

Thoi gian . )
TT Tram . MO ta thay doi dia vat
hay doi
1 |Bac Yeén 1990 Cay xung quanh tram
2 | ChiNeé 1999 Céc toa nha xung quanh tram
3 | CoNoi 2011 Cac toa nha xung quanh tram
4 | Hoa Binh 2002 Cac toa nha cao 15-27m xung quanh tram
5 | KimBoi 2009 Cac cay cao 10-12m xung quanh tram
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Thot gian

TT Tram . M0 ta thay doi dia vat
hay doi
Céc toa nha xung quanh phia Bac va phia Nam
6 | Lac Son 1998
cua tram
. Céc tdoa nha xung quanh phia Bic va phia Pon
7 | SinHo 1999 =4 P P s
cua tram
8 | Bic Quang 2000 CAc cay tre cach tram 50m
9 | Chiém Hda 1998 Cay tre cach tram 50 tram vé phia Pong
10 | Cho R& 1998 Céc cay tre cach tram 50m vé phia Tay
11 | Binh Hoéa 1995 Céc cay cao 10m xung quanh tram
Vuon cdy Keo xung quanh phia Nam va phia
12 | Ham Yén 2001
Pong cua tram
13 | Luc Yén 2003 Céc bui tre xung quanh tram
14 | Tam Pao 2008 Tda nha xung quanh phia Pong Bac cua tram
15 | Thai Nguyén 2005 Tda nha xung quanh phia Bac cta tram
] Toa nha cia bénh vién da khoa tinh vé phia Nam
16 | Viét Tri 2000
va Tay Nam cua tram
17 | Vinh Yén 2007 Tda nha xung quanh phia Bac cta tram
18 | Bic Son 1991 Céc toa nha va cay xung quanh tram
19 | Bai Chay 1984 Vuon Bach Pan cach tram 5m vé phia Tay
Céc ciy cao cach tram 10m vé phia Bic va phia
20 |COTO 1998 i
Tay
21 | Cua Ong 1988 Vuon Bach Pan cach tram 20m vé phia Pong
Phia Ty cach vuon 80m 1a nha dén Hon Dau
22 | Hon Déau 1998 cao 20m, phia BDong cach vuon 10m la ddy nha
ctia Tong cuc bién va hai dao
23 | Hiru Liing 1993 Vuon Bach Pan cach tram 10m vé phia Tay
24 | Tién Yén 1998 Toa nha xung quanh tram
25 | BaVi 2000 Céc cy cao 7-13m xa vé phia Bac cua tram
26 | Chi Linh 2004 Toa nha xung quanh tram
27 | Ha Bong 2000 Toa nha xung quanh tram
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Thot gian

TT Tram . M0 ta thay doi dia vat
hay doi
28 | Hai Duong 2000 Toa nha xung quanh tram
29 | Ha Nam 2006 Toa nha xung quanh tram
o 1990, Toa nha xung quanh tram
30 | Ha Noi
2016
31 | Nam Binh 1998 Toa nha xung quanh tram
32 | Ninh Binh 2004 Toa nha xung quanh tram
Céc cdy xung quanh phia Bac va phia Tay cia
33 | A Luoi 1988 yrmed P P Y
tram
34 | Nam Dong 2007 Céc toa nha va cay xung quanh tram
35 | Quy Hop 1993 Céc cay xung quanh tram
Tda nha cao tang cua dién lyc & phia Nam nha ga
36 | Tinh Gia 2012 ,
che khuat.
Phia Pong bi toa nha cao ting cta Pai truyén
37 | Tuong Duong 2006 ,
hinh huyén ché khuat.
38 | Tuyén Hoa 1993 Céac cay xung quanh tram
39 | Vinh 1990 Cac toa nha xung quanh tram
40 | Hoai Nhon 2002 Céc cay xung quanh phia Bic ctia tram
Tda nha cao tang cua hai quin Viét Nam & phia
41 | Ly Son 2012 ,
Bac cua tram.
42 | Nha Trang 2007 Céc toa nha xung quanh tram
43 | Phan Thiét 2002 Céc toa nha xung quanh tram
Céc tda nha xung quanh phia Bac va phia Tay
i ; cua tram
44 | Phu Quy 2002 o
Buildings around were around the northern and
western sides of station
45 | Quang Ngai 2010 Céc toa nha xung quanh tram
46 | Quy Nhon 2002 Céc toa nha cao 7m xung quanh tram
47 | Son Hoa 2010 Céc cay xung quanh tram
48 | Tuy Hoa 2003 Cac toa nha xung quanh tram
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TT Tram Thot gi,a_ " M0 ta thay doi dia vat
hay doi
49 | Tam Ky 2007 Céc cay xung quanh tram
50 | Tra My 2002 C4c toa nha xung quanh tram
51 | Bao Loc 2008 Céc toa nha xung quanh tram
52 | Budn Hb 2010 C4c toa nha xung quanh tram
53 | Pac T6 1989 Cac cay xung quanh tram
54 | Kon Tum 2010 C4c toa nha xung quanh tram
55 | Lién Khuong 2010 Céc toa nha xung quanh tram
56 | Bac Liéu 2002 C4c toa nha xung quanh tram
57 | CaMau 2002 Cac toa nha cao 25m xung quanh tram
58 | Cang Long 2002 Céc toa nha cao 12m xung quanh tram
59 | Can Tho 1990, Céc toa nha cao tang quanh tram
2005
60 | Cao Léanh 1989 Cac toa nha xung quanh tram
61 | Phi Qudc 2000 Céc toa nha xung quanh tram
62 | Rach Gia 2006 Cac toa nha xung quanh tram
63 | Soc Trang 2002 Céc toa nha xung quanh tram
64 | Tay Ninh 2008 Cac toa nha xung quanh tram
65 | Viing Tau 2007 Céc toa nha xung quanh tram

¢) Thay déi vi tri cac tram

Trén quy md ca nudc, c6 33 tram thay doi vi tri (Bang 2.3). Phan Ién cac tram

nay c6 mot lan thay ddi. Tram c6 s6 lan thay di vi tri nhidu nhat Ia tram Viét Tri va

tram Vinh véi 5 lan thay doi. Hau hét cac tram c6 sy thay ddi khoang cach giita vi tri do

gi6 cli va vi tri mai 1a khéng 16n, ngoai trir tram Hoai Nhon 1a 7 km

Bang 2.4. Cac thay doi vi tri tram

Tha Thai gian -
Tén tram . Cac thay doi
tw hay doi
Thay doi vi tri dugc thuc hién trong cung
1 Muong T¢ 2005 . ) X
ngoi lang, chuyén tram 1én vi tri cao hon.
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The

Thoi gian

Tén tram . Cic thay doi
tw hay doi
Thay d6i vi tri duoc thuc hién trong cung
2 Tam Duong 2013 . , o
ngoi lang, chuyén tram 1én vi tri cao hon.
_ Thay d6i vi tri duoc thuc hién trong cing
3 Lai Chau 2013 T 7 o
ngoi lang, chuyén tram 1én vi tri cao hon.
_ Thay d6i vi tri duoc thuc hién trong ciing
4 | Quynh Nhai 2011 T
ngoi lang.
1001 Thay d6i vi tri duoc thuc hién trong ciing
5 Mu Cang Chai ngdi lang, chuyén tram sang vi tri cao hon
100.
Thay d6i vi tri duoc thuc hién trong cung
6 Pha Pin 1964 T
ngoi lang.
7 Thai Nguyén 1979 Bé mat cua tram dugc nang Ién.
Nam 1974, vi tri cua may do gio da duoc di
o 1974 va | chuyén trong khu vuon khi tugng;
8 Bai Chay ,
2003: Nam 2003, mat dat cua tram dugc nang
1én.
Thay d6i vi tri duoc thuc hién trong cing
9 Hitu Liing 1996 o
ngoi lang.
Thay doi vi tri cho may do gi6 trong khu
10 Luc Ngan 2014
vuon khi tugng.
1965, 1973, | Thay doi vi tri dugc thyc hién trong cling
11 Viét Tri 1992, 2001, | ngdbi lang.
2003
Vi tri ciia may do gi6 da duoc di chuyén
12 Hai Duong 1977
trong khu vuon khi tugng.
Vi tri cua may do gio di dugc di chuyén
13 Ha Nam 1970
trong khu vuon khi tugng.
Vi tri cua may do gio di dugc di chuyén
14 Hung Yén | 1962, 1913

trong khu vuon khi tugng.
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Thir A Thoi gian .
Tén tram . Cac thay doi
tw hay doi
Vi tri ciia may do gi6 da duoc di chuyén
15 Nam Binh - 1963
trong khu vuon khi tugng.
Vj tri ciia may do gi6 da duoc di chuyén
16 Nho Quan 1965
trong khu vuon khi tugng.
_ Vj tri ciia may do gi6 da duoc di chuyén
17 Ninh Binh 1992
trong khu vuon khi tugng.
Vj tri ciia may do gi6 da duoc di chuyén
18 Son Tay 1960
trong khu vuon khi tugng.
_ Vi tri ciia may do gi6 da duoc di chuyén
19 Thai Binh 1992
trong khu vuon khi tugng.
1966, 1970, | Vi tri cua may do gié da dugc di chuyén
20 Van Ly
1985 trong khu vuon khi tugng.
_ Vi tri cua tram da duoc di chuyén xa hon 1
21 A Ludi 1977 _
km so v&i vi tri trudec.
22 Ba Pon 2008 Mt dat dat tram duoc nang Ién.
Vj tri ciia may do gi6 da duoc di chuyén
23 bong Ha 1977
trong khu vuon khi tugng.
, Vi tri ciia may do gi6 da duoc di chuyén
24 Hué 1981
trong khu vuon khi tuong.
Vi tri ciia may do gi6 da duoc di chuyén
25 Quy Hop 1990
trong khu vuon khi tugng.
Vi tri ciia may do gi6 da duoc di chuyén
26 Thanh Hoa 1993
trong khu vuon khi tugng.
Vi tri ciia may do gi6 da duoc di chuyén
27 Tinh Gia 1984
trong khu vuon khi tuong.
1956, 1959, | Thay doi vi tri tram.
28 Vinh 1970, 1974,
1981
29 Hoai Nhon 1992 Chuyén vj tri tram sang x& khac cach 7km.

123




Thir A Thoi gian .
Tén tram . Cac thay doi
tw hay doi
Vi tri ciia may do gi6 da duoc di chuyén
30 ba Lat 1993
trong khu vuon khi tuong.
Vj tri ciia may do gi6 da duoc di chuyén
31 Cao Lénh 2009
trong khu vuon khi tuong.
, Vj tri ciia may do gi6 da duoc di chuyén
32 Pht Quoc 1977
trong khu vuon khi tuong.

2.2.3.3. Phuwong phdp xie 1y s6 lidu gio

a. Pong nhat sé liéu giza cac loai mady do gié

Do s6 liéu do tir may gi6 VILD ludn cao hon thuc té nén can phai hiéu chinh sé
licu gi6 do bang may gi6 VILD vé s6 liéu quan trac thuc té trung binh 2 phit chuan dé
ddng nhat vai chudi sé liéu do tir cac may tu ghi va tu bao. Méi quan hé gitta téc do gio
lay trung binh 2 phut cia may VILD (m/s) véi toe do gid da quan tric duoc biéu dién
theo phuong trinh cua Zavarina (1976):

y =-0.014x* +1.5727x —5.8456 (3.1)

Trong d6, y la toc do gid lay trung binh 2 phat tir cac may tu ghi va ty béo, x 1a
téc d6 gio do bang may VILD tai c4c tram.

b. Logi bé sé liéu xdu

Viéc nghi ngd, loai bo nhirng sé liéu riéng biét déu dugc phan tich dbi chiéu véi
nhitng diéu kién khi tuong cu thé. Tuy nhién, dd han ché loai bo qué nhiéu diém kha
nghi c6 trong day sé liéu, chi loc bo cac diém kha nghi rd nhat. Cac loai sd liéu sau day
khong tién hanh xir 1y dé dua vao tinh toan:

- Cac chudi s lidu quan trac bang phuong phap uéc luong theo cap gid Beaufort.

- Pbi v6i nhitng nam thiéu sb liéu qua 3 thang lai bi mat sé liéu vao cac thang
thudc mua bdo cia dia phuong hay thang da tirng xay ra cuc dai nam ... thi co thé loai
bo khong dua vao tinh toan.

- Viéc nghi ngo nhirng s6 lidu riéng biét déu duoc dua vao phan tich ddi chiéu
Vv6i nhitng diéu kién khi trong cu thé, xét méi quan hé vai cac tram 1an can dé quyét
dinh gitr hay bo.

c. Khdo sdt tinh dong nhat

124



Dé dua vao tinh toan cac dic trung théng ké cua mot chudi s liéu khi hau néi
chung, tbc d6 gi6 nadi riéng, yéu cau khdng thé thiéu 1a cac chudi sb liéu nay phai bao
dam tinh dong nhat ciing nhu loai bo cac s liéu “x4u”. Tinh ddng nhat cua chudi s6 liéu
bao dam cho céc tap hop duoc chon phai cing mét tap hop tong quat. No6i cach khac do
la tbc d6 gid cua mot tram dic trung. Khir bat dong nhét 13 yéu cau khong thé thiéu truée
khi dua s6 liéu vao tinh toan thong ké.

Ngoai ra, con sir dung chi yéu phuong phéap thong ké khao sét dién bién cua toc
d6 gid cac thang qua cac nam. Do 1a cac phuong phap kiém nghiém gia thiét thong ké.

Trong béo céo nay, cac tiéu chuan kiém nghiém Student, Fisher va kiém nghiém
Wilcoxon thudc 2 dang kiém nghiém c6 tham s6 va kiém nghiém phi tham sé da duoc
str dung dé kiém nghiém tinh ddng nhat giita 2 mau ngau nhién. Trong d6 gia thiét chudi
téc do gid cuc dai 1a biéu hién cua mét qua trinh ngau nhién dung.

Kiém nghiém student
Gia thiét tai cing mot tram, thoi ky 1 quan trac duoc ni s6 lidu, mdi sb lidu 1a xai;

thoi ky 2 quan tric duoc nz s6 lieu, mdi so liu 12 xai .
. X; —X
Tinh _ X1 % (3.2)

1 1
c |—+—
n; np

Trong d6 X, va X,la trung binh cua thoi ky 1 va thoi ky 2; o213 uée luong

phuong sai cua tap hop ca 2 thoi ky.

51

1y
X =X+ > (X —X
(g —1o? 4 (12 2 TR F LK Xo)
T - (3.3)

Trong d6 012 va (5% la wdc lwgng phuong sai cua thoi ky 1 va thoi ky 2.

Pai lugng t phan bb gan chuan (Gauss) va la phan bo Student véi bac ty do ¢ day
s€ la v=n1+ Nz -2

Tir t va v tra bang ta sé tim thiy mic ¥ nghia. Néu muc y nghia tra duoc <0.05 Ia
bat dong nhat, > 0.05 1a dong nhat.

Kiém nghiém Fisher

Gia thiét Ho: 2 tap hop tong quét (caa hai thoi ky) phai phan bb chuan va cé cing
phuong sai. Khi d6 ti s6 F gitta hai phuong sai:
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2
(0}

F:—; s& ~1 (3.4)
%)

Bang tinh san F cua Fisher Snedecor cho:

F = Fo(a, v, v2), trong d6 o = mic y nghia dugc chon (=0.05)

sb bac tu do
Vo, =1y -1

Trong bang nay d qui wéc mau ndo c6 phuong sai 16n trong hai mau 1a mau 1,

) N T 2
nho hon 1a mau 2, tac la 67 > 65

Néu F tinh toan > F, tra bang thi chudi 1a bat ddng nhat (thoi ky 1 va thoi ky 2
bat dong nhat véi nhau).

Phwong phdp kiém nghiém Wilcoxon

Goi n1: Dung lugng mau ctiia V1, n2: Dung lugng mau ctia V2

Gia thiét n1 < ny:

W 14 tong cac sb thi tu cua [V1] hodc [V2].

Khi s6 mau ctia mdi tap hop [Vi] du 1n (ni >25) dai luong W ¢6 phan bd chuan.
Truong hop mau nho, ngudi ta di tim ra phan sé phan b thuc nghiém ctia W véi cac
gia tri can dudi wd va can trén Wtr cia W Gmg voi cac miu cy thé di néu Gng véi muc

y nghia «cho trudc nhu sau:

w, = (0t +1)n1—1_zp_\/n1nz(rh+nz +1) (35)
12 12
W, =(n,+n, +1, - W, (36)

Zp 12 gid tri thoa man biéu thic: D(Z,) :1_Ta’ trong d6 @la ham Laplace.

Néu tri s6 W < Wq hoac W > Wy thi hai chudi duoc xem 1a bat dong nhat, ngugc
lai duoc xem 1a ddng nhat.
2.2.4. Phuwong phdp tinh todn cdac dac trung khi hdgu

Xéc dinh cac dic truwng khi hiu:

Trén co sé cac chudi sd liéu da duge két ndi va xir 1y, bao co di tinh toan va
chon céc dac trung, yéu t6 khi hau sau:

1- Gia tri trung binh nhiéu nim (TBNN) thang I dén thang XII va nim

2- Gia tri toi cao trung binh (TCTB) thang I dén thang XII va nim
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3- Gia tri toi thap trung binh (TTTB) thang I dén thang XII va nim
4- Chon gia tri cao nhat tuyét d6i thang I dén thang XII va nim

5- Chon gi4 tri thap nhét tuyét d6i thang I dén thang XII va nim

6- Bién trinh ngay

7- Gid tri tan suét xuét hién

Tinh toan cac dac trwng khi hau:

Ban dau, tir chudi s6 liéu quan tric theo thang d3 duoc xur 1y dinh dang (X): x1,

x2,x3,...,x12; Ung v&i1 cac nam tl, t2, t3, ...,tn s€ duoc sa‘ip xép theo dang ma tran

Sau:

Xl.l’ X1.2 ! Xl.3’ e ’X1.12

X2.17 X2.2 ! X2.3 L 7X2.12

Xn.l’ Xn.2 ' Xn.3 e ’Xn.12
Sau do, tién hanh tinh toan céc dic trung khi hau theo cac nhom yéu td sau:
1- Gid tri trung binh nhiéu nam theo thang va ndm:

+Trung binh céc thang thoi ky dai

X(0) ==¥h Xy, i =112
+ Trung binh ndm thoi ky dai
Tinh téng nim hodc trung binh nim
X(nam) = ¥12, X, hoic X(nim) = % 12y,

Trung binh ndm thoi ky dai
1 n
X(nam) = - z X(nam),
t=1

2- Gid tri cao nhat tuyét doi thang va nam:
Xxi = max(Xni), i = 1,12

3- Gid tri thdp nhat tuyét déi thang va ndm:
Xxi = min(Xni), i = 1,12

4- Tén sudt xudt hién theo thang va ndam:

Chudi s6 liéu ngay: X1, Xa,....,Xa1
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X1, X210, X121 ]
X21,X2.2, X122

Chudi s6 lidu ngay tng v6i 12 thang

-X31.11X31.2! '"X31.12-

- Théng ké s6 1an xay ra hién tuong Y trong ting thang

Thang I mn v v | ve v vl IX | X | XI | Xl

S6lan(Y)| ni | m2 [ ns | na | ns | ne | N7 | ng | Ng | No | Nu | N2

- Thong ké s0 1an xdy ra hi¢n tuong Y trong moi nam
12

N(Y) = Zni

i=1
- Tan suat xay ra hién tugng Y trong 1 nim
N(Y)
365

- Tan suat xuét hién hién tuong Y trong thoi ky dai

z": TS(Y)e

2.2.5. Tinh toan van téc gioé va ap luc gié é dang dja hinh B

TS(Y) =

* 100%

TS(Y) =

31k

Dia hinh dang B 1a dia hinh twong ddi tréng trai, c6 mot s6 vat can thua thét cao
khong quéa 10 m (ving ngoai 6 it nha, thi tran, lang mac, rimg thwa hoac rirng non,
viing trong cay thua ...).

Trong khudn khé nghién ciru ndy, quy trinh thuc hién tinh toan van téc gio va
ap luc gio tng voi cac khoang thoi gian duoc lay trung binh va chu ky lap khac nhau,
¢ dang dia hinh m¢ nhu sau:

Budc 1: Thu thap va xt ly sb liéu (nhu d3 trinh bay)

Budc 2: Chuan héa gié quan trac vé cing gié 10 m

Budc 3: Xac dinh ham phan b pht hop d6i véi chudi sé lidu toe do gi6 cuc dai
O nudc ta

Budc 4: Thuc hién chuyén ddi tir gi6 2 phit sang toc do gid trung binh 3 giay,
10 phat va 1 gio
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Budc 5: Tinh toan vén téc gid va ap lec ang vai cac khoang thoi gian Iy trung
binh va chu ky lap khac nhau.

a. Hiéu chinh gi6 vé cung gié 10m

Trong bao c4o ndy, ham loga duogc sir dung dé chuan hoa téc do gi6 vé 10 m.
Quy luét loga nhim md phong su bién dbi theo chiéu thang dung cua toc d6 gié ngang
trong 16p bién, cha yéu 1a 16p bé mat (tir mit dat dén d6 cao khoang 100m).

V(Zl) _ In[(zl_zd)/zo]
V(z,) Inl(z,-2,)/2,]

Z4, Zo 1a cac tham sb xac dinh d6 ghd ghé cua khu vuc tram do, V(Z1), V(Z2) 1a

tdc do gid & cac muc d6 cao Z1, Z2. Bia hinh md Zg = 0 nén ta co:

V(z) _In(z/z,)
V(z,) In(z,/7,)

b. Chuyén tdéc d9 gi6 trung binh 2 phat sang tée dé gio trung binh 3 giay,
10 phat va 1 gio

Cac hé s6 chuyén tir toc do gi6 cuc dai trung binh 2 phat sang tée do gio cuc
dai trung binh 3 gidy, 10 phat va 1 gio dugc xac dinh theo cong thirc cta E.Simiu va
Scanlan (1978):
0.98C(0),

U, (2) = Ugeeo (2).(A+
In(*)

Trong d6, U,(2), U, (2) 1an luot 1a toe d6 gio cuc dai lay trung binh t gidy va 1
gio & do cao z, zo 1a do gd ghé caa khu vurc tram do; C(t) 1a hé sé duoc xéac dinh bai
bang 3.5 vaoi z=10 m, zo = 0,05 m va duong duong cong Durst (Bang 2.5, hinh 2.2).

Két qua thuc nghiém dugc néu trong cong trinh caa Sachs (1972) cho thay cong
thirc trén voi ham C(t) duoc néu ¢ bang 3.5 dang véi mat dém co do ghd ghé (zo) thay
d6i, 1én ti 1 m.

Bang 2.5. Gia tri caa ham C(t)

t (gidy) 1 10 | 20 | 30 | 50 | 100 | 200 | 300 | 600 | 1000 [ 3600

C(t) 300(232)200(173 1351020700503 |016| 0

Tur cong thuc (3.9) va bang 3.5, hinh 3.3 ta c0:
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0,98C(3 0,98C(120
Gy120 =U3(2) 1U 50, :(1+ ( )J/ l+#

In(z/z,) |n(zi)

0, 98C(600)j | 1, 0.98C(120)

Geanazo =Yeoo (2)/Uiangy ( In(z/z,) In(%
(0] n
(Zo)

0, 98C(3600)j /14 0,98C(120) (3.12)

S3600,120 3600 (Z)/ 120(z) ( In(Z / Z ) n(—
0o I
(ZO )

Thay céc gia tri: z=10 m, zo=0,03 m, C(3), C(600), C(3600), C(120) vao cac
phuong trinh trén ta duoc cac hé sé chuyén tir tbe do gid cuc dai trung binh 2 phit

sang toc do gi6 cuc dai trung binh 3 gidy,10 phlt, 1 gid: G, .0, Gae1z0r Gseor0 -

)./ | I'T"‘” ' " rIrm 1 11 TN . mERL L

‘ . ‘0‘00‘ - ‘ A“;Aiox‘., ,_J_L_IA_A.L.L.A.L&— M
! I 100 1000 10 000

Hinh 2.2. Ty s6 téc dé gio lay trung binh t gidy so véi tde dd gio6 Iay trung binh 1

gio
c. Tinh toan ap luc gi6

Gia tri &p luc gi6 thiét 1ap cho cac chu ky lip khac nhau dugc tinh theo cong

thuc:
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_ Iv(OF 2
P(T)=toae  (KN/m?)

Trong d6 V(T) (m/s) 1a van téc gio duoc Iy trung binh trong cac khoang thoi
gian khac nhau tng véi chu ky lip T ndm, & d6 cao 10 m so véi mée chuan.

Ké thira cong trinh nghién ctiru “Phéan ving gié manh, gié béo ¢ Viét Nam” cua
dé tai 42A.03.05 (Tran Viét Lién va cac cong su, 1990), bao co di st dung ham
Gumbel I dé biéu thi phan b xéac suat cua chudi sé liéu téc do gi6 cuc dai thang.

Tir luat phan b xéac suat Gumbel I, d& dang suy ra cong thic xac dinh toc do
gi6 tinh toan, téc d6 16n nhat cé thé xay ra véi chu ky T nam nhu sau:

Goi ®(v) la xac suat dé xuat hién téc do gio cuc dai hang nim vuot gid tri V, ta
s€ co:

D(v) =1-F(v)

Trong do, F(v) la ham phéan bé cua chudi toc d6 gi6 cuc dai nam.

T 1 _ 1

Q(v) 1-R(v)

Thay F (v) =exp(—e ““*) vao phuong trinh trén ta duoc:

T-1
exp(-e ) =—=
p( ) T
LAy logarit 2 lan ta dugc:
V(T) = u, — = In(—In(=1y)
o T

Véi chudi sé liéu str dung 1a chudi cuc dai thang, ta co:

1
RV =1-0(v)=1-——

Bang phép bién doi loga, ta cling ¢ duoc:

12T -1
12T

V(T) = Uy, —— In(=In( )
247

O day, o, a,, U,, Uy, la cac tham s ciia ham Gumbel 1.
- Xac dinh cac tham s6 u,,va a,

Ta c6 ham Gumbel I:

F(v) =exp(-e“™)

Logarit 2 lan biéu thirc trén ta dugc:
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In(—In(F (v)) =—a(v—-u)
Néu dat:
Y, =—In(=InF(v))

Ta s& cd mdi lién hé gitta Y vé6i v hodc In (v) 12 tuyén tinh. Didu d6 c6 nghia la
d6 thi biéu thi mdi quan hé gitra v va F (v) s& 1a duong thang trén hé toa do (loga kép —
thuong) hoac (loga kép — loga).

Dua vao cac két qua phan cap téc do gid, néu lay vi 1a nhirng can dudi ta co:

V1’ < Vo<, ..<Vy
Ta s& ¢6 chudi c4c tan suit tich liy:

RE(v<v,), R(v<V,), R(v<v,)
lemi

Trong d6: (V< V)= —ir:;+l

Vi m; 1a tan sé xuét hién trong khoang (V,,, V). Tir d6 ta s& lap dugc quan hé
tuyén tinh gitta \/ va F(V)). Néu gitra \/ va In(=In(F(v))) 1a tuyén tinh, ta c6 thé
dung F,(v) 1a phan bé cta V.

Pé danh gia mtc d6 tuyén tinh trong cac quan hé da néu, c6 thé st dung hé sb
twong quan tuyén tinh R gitta V/ va F(V)):

Gia s duong thang thé hién quan hé gita V, va F(V,) c6 dang nhu sau:

Y, =In(-InF)=a,v +b,

Goi Ry la hé s6 tuong quan gitta \/ va Y1, ta co:

>0 -V, ~Y))
Rl — i=1

M.o,.0,

Trong d6 M la s6 thu tu Cép tdc do gié lon nhat d3 xuat hién, 71, o, v, o, la
gia tri trung binh va d6 léch tiéu chuan cia Y1 va V'. Tir d6 suy ra cac hé s6 hoi quy

nhu sau:
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Véi cac thong s dd dugc xac dinh cua duong thang, c6 thé suy ra dugc biéu

thirc tinh cac tham sé cua ham Gumbel 1.

O
a:—al——Rl—y?
oV
b, = Y, ov
U=—2=y +L 2~
4, R, oy,

2.2.6. Phwong phdp khdo sdt xdc dinh chu ky 1gp doi véi cwe doan gié
Trong nghién ctru nay, dé lya chon ham phan b xac suat phi hop nhit cho tinh
téc do/ap luc gio ¢ cac chu ky khac nhau, chiing t6i tién hanh khao sat cac ham sau:

Ham loai I: Ham Gumbel
E(V)= exp(— e—u(\'—U))

Ham loai 1l: Ham Fisher Tippet | — Gudrit

(BY?
F,(V)=e (‘)

Ham loai Il1: Ham Weibul

E(V)=1- e{‘_]

Trong d6, cac hé sé cua cac phuong trinh dwoc tinh toén tir sé liéu quan tric.
2.2.7. Phan viing ap luc gio theo dang dia hinh A cia tiéu chudn Nga
Dang dia hinh A cua tiéu chuan nga duoc dinh nghia 13 cac b thoang cua: bién,
ho, hd chtra nuée; cac vung nong thon, ké ca c6 nha cao dudi 10m; d@)ng co; bia cling;
binh nguyén [16].
Theo Chull 2.01.07-85* 2009, &p luc gi6 tir dang dia hinh B sang dang A duoc
xac dinh theo cong thirc:
P (A =R"(B)K,
Trong d6, K, 1a hé s6 chuyén: K, =k, (A)/k,(B)=1,54
R"(A)=154.R"(B)
PT (B)co thé dugc tinh toan tir gi6 10 phut ( B} (B)) hoic gid 3 gidy (P} (B)
Gia sir ta da c6 van toc gio giat 3 gidy cua tram i, ¢ dia hinh dang B vai céc chu
ky lap T khac nhau. Khi dé, van toc gio6 trung binh 10 phdt, chu ky lip T nam duoc

tinh theo cong thuc sau:
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Al
Vlg' =<

K
K 1a hé sé chuyén duoc tinh theo cong thirc cua Simiu & Scanlan (1978),
K=1/4.
Khi do6 ta co:
Pi(B) _

7 =

Plz)' (B)= 0, 51P3T (B) =0,51k,, P;O (B)

Cac ban db phan viing ap luc gid va van tdc gié duoc xay dyung dya trén 2 cach
tiép can: (1) Ap dung phuong phap phan tich chuyén gia dé xay dung cac dugc ding
tri; (2) Cong nghé GIS (phan mém Arc GIS) duoc (ng dung dé bién tap ban dd. Trong
d6, phuong phap phan tich chuyén gia dwgc thuc hién theo céac luan diém sau:

Ban d6 can thé hién dugc quy luat phan hoa theo khdng gian vé tri s6 ap luc gio
va van tdc gid trén pham vi toan I1anh thd. Do do, trudc khi thanh 1ap ban d6, can phai
xac dinh dugc cac nguyén nhan co ban gay ra gio manh ndi chung va gio bao noi riéng
& nudc ta, dong thoi cling 13 nén tang dé phan tich xu Iy cac di thuong xuat hién trén
ban dd, cu thé nhu:

- Lébc va voi rong 1a nguyén nhan co thé gay ra toc do gié manh trén tat ca cac ving
lanh thd, ngay ca khu vuc ven bién phia Bac nén ap lyc gi6 tinh chung cho moi
nguyén nhan bao gio ciing 16n hon ap luc gi6é do bao, day ciing 1a nguyén nhan
chinh gay ra gié manh & cac ving nai va déng bang Nam Bo.

- Trén céc vlng ven bién va viing bién thudc 1anh hai Viet Nam, nguyén nhan chi
yéu gay ra ap luc gié manh la do bo.

- Tbc @6 va ap luc gid trén cac vung ndi phu thude vao dic diém dia hinh.

- Viéc xir ly anh huong cua dia vat xung quanh tram rat phic tap. Khi 1ap ban db,
d3 co xem xét ho so k¥ thuat va dia vat xung quanh tram.

K¢ thira chi tiéu phan viing ap luc gi6 va van toc gid trong Quy chuan k¥ thuat
trong xay dung “QCVN 02:2009/BXD” cua Bo Xay dung ban hanh nim 2009 dé xac
dinh so d6 phan ving.

buong phan chia ranh gidi cac vung dugc xay dung dua trén gia tri ap luc gid
va van toc gi6 tai cac tram quan tric, theo nguyén tic da s6 cac diém tram trong cling
mét ving thoa man mot mién gia tri (khoang céch gitra hai dudng phan ving). Ngoai

ra, c6 xem xét loai bo hiéu ing dia hinh nai cao gay gié manh.
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2.2.8. Tinh toan profile gio

Ké thira nghién ctru caa Vi Thanh Trung va Nguyén Quynh Hoa (2013) [18] vé

“Pénh gia profile van téc gid theo céc tiéu chuan cia mot sé nuée”, bao céo ciing tinh

toan profile thang ding cua van toc gid theo 3 dang dia hinh L, I, VI, trong d6 mé ta cac

dang dia hinh va cac tham sé profile van téc gi6 kién nghi cho Viét Nam duoc thé hién

trong bang sau:

Bang 2.6. Dang dia hinh va cac tham sé caa profile gi6 [18]

Chidu Thai gian lay
Dang . A N
cao Giat 3 giay | trung binh 10
dia Mo ta ) ,
. gradient phut
hinh X — —
Zc (m) a b a b
Khu vuc mat nudc thoang
I P 250 1,13 | 0,05 | 1,22 0,1
(bién, ho vai rat it vat can
Khu vyce thoang (dia hinh cd it
Il | vatcancao dén 10m. Khuvyc | 350 1 008 | 1 0,15
ndng thén véi it nha thap tang)
Rurng/khu vuc ngoai 6 vai mot
1 | sbitcaodudi35m (cochuyéu | 450 0,876 | 0,11 | 08 0,2
C4cC vat can tir 3m dén 5m)
Khu vire d6 thi (c6 nhiéu cong
vV . , 500 0,78 | 0,14 | 0,66 | 0,24
trinh cao tir 10m den 50m)
Thanh pho (c6 nhiéu cao trinh
V , 550 0,71 0,17 | 0,54 | 0,29
cao tir 10m den 50m)
Trung tdm thanh pho (tap
VI | trung nhiéu nha cao tang cling 650 061 | 0,19 | 0,38 | 0,36
véi cac cong trinh khac

e Profile van tc gi6 trung binh dugc dinh nghia nhu 1a ham theo do cao trén mat

dat va duge xac dinh theoham logarit hoac ham sé mii. Trong bao cao nay, profile

duoc tinh theo ham sb mii.

V(z)=VoE(z)=Vob(z/10)"
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Vo : Van tde gi6 co ban trung binh, 1a van téc gi6 ¢ do cao 10m va & dang dia
hinh thoang;

E (2): La hé sb anh hudng theo d6 cao cua van toc gio;

b, a: La cac hing s phu thuoc vao dang dia hinh.

e Profile van téc gi6 giat 3 giay dugc tinh theo phuong trinh:

V.(2) =Vob(z/10)"
V. : La van téc gi6 giat 3 gidy co ban:

b, & - L4 cac hing sé phu thudc vao dang dia hinh
Két qua tinh toan dugc thé hién trong cac hinh 2.3 va 2.4 cho thay, profile van

téc gi6 giam dan tir dang | vé dang VI.

Vertical Profile of wind speed

Vertical Profile of wind speed

o o
o ° o
€ | —— Dangl@giay) S | —— Dang ! (10 phut)
[ —— Dangll (3 giay) [ == Dang Il (10 phut)
8 | —— Dang VI3 giay) 8 | —— Dang VI (10 phut)
g [e0] — [e0]
é o I é o I /
N 3 N 3
® ®
o 8 o8 J/
o~ o~ 4
D [ D [ /
S S L
h o h /
O L IW% 1 Il 1 1 Il O L : i - IT‘ "4' 1 1 Il
0.0 04 0.8 1.2 1.6 2.0 0.0 04 0.8 1.2 1.6 2.0
v(z)/vo v(z)/vo

. _ o _Hinh 2.4. Profile van téc gi6 véi thoi gian
Hinh 2.3. Profile van toc gio giat 3 giay . ] ]
lay trung binh 10 phut theo cac dang dia
hinh

2.2.9. Phwong phdp chuyén d@éi ap luc gio va van téc gio

theo céc dang dia hinh

Trong céc tiéu chuan vé tac dong va tai trong thay cho viéc phai thiét 1ap ban do

phan bd ap luc gi6 tng véi tirng chu ky, ngudi ta dua ra cac hé sé chuyén dé chuyén ap

luc gi6 chuan (¢ day 1a ap luc gid ¢ng vai chu ky 20 nim) va van téc gié chuan (6 day

la van toc gié ang véi chu ky 50 nam) vé &p luc gid, van tdc gid theo cac chu ky can

tinh.

Hé s6 chuyén d6i ap luc gio:
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5,0 -20)

Hé s6 chuyén d6i van toc gio:

-0

T 1a chu ky ldp (ndm), P (T), V (T) lan luot 12 &p luc gié va van toc gid &ng véi chu
ky T; P(20), V(50) twong tng 1a ap lec gid va van tdc gié & cac chu ky lap 20 nim va

50 nam.
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2.2.10. Phwong phdp chung trong xay dung bédn dé khi hdu phuc vu xay dwng cong

trinh

Nhém cong viée 1:

Hinh 2.5. So' @6 minh hea céch tiép can xay dwng ban dé phan bé/phan vung yéu
t6 khi hau phuc vu cdng trinh xay dwng (Ngudén: Mai Vin Khiém va nnk, 2015).
Phuong phap xdy dung ban do céc yéu té khi hau phuc vu nganh xay dung duoc
thuc hién dya trén ké thira phwong phép truyén théng trong xay dung ban db khi hau tw

nhién (phuong phap phén tich chuyén gia). Trén co s& cac dudong dang tri duoc xay
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dung bing phuong phap chuyén gia, cong nghé Arc GIS duoc &p dung dé s6 hoa va
bién tap ban d6 o ty 1¢ 1:1.000.000.

Hinh 2.5 md ta so dd co ban duoc ung dung trong xay dung ban d6 phan
viing/phan bé céc yéu té khi tegng phuc vu xay dung cong trinh & Viét Nam. Trong do,
viéc xay dung ban d6 duogc thuc hién qua cac nhém viée (budc thuc hién) co ban nhu:
(1) Chuan bj s6 liéu: Tinh toan cac dic trung khi hau duoc sir dung trong xay dung ban
d6 va sd hoa (dua thong tin) 1én nén ban dd dia hinh ty 18 1:1.000.000; (2) Phan tich
chuyén gia: Trén co s& s6 liéu khi hau trén nén ban dd dia hinh ty 1¢ 1:1.000.000, cé4c
duong dang gié tri sé duoc xac dinh. Pay 1a khau quan trong nhat ddi véi viéc xay dung
ban do khi hau phuc vu xay dung cong trinh. Dé dam bao tinh khach quan, pha hop quy
luat phan bé theo khéng gian cua yéu té khi hau, cac duong ding gia tri ndy can duoc
thao luan k¥ boi cac chuyén gia khi twong; (3) Ung dung cong nghé Arc GIS trong bién
tap cac duong ding gia tri phuc vu cdng tac xuat ban ban d6 ty Ié 1:1.000.000.

2.2.11. Xay dewng bdn dé phan ving téc dé va ap luc gio

Bén canh cac nguyén tic co ban trong xay dung ban do khi hau (Mai Van Khiém
va nnk, 2015), viéc xay dung ban d6 téc do gio giat 3 giay/ap lrc gié twong tng duoc
xem xét thém mot s6 diém trong qua trinh xay dung cac dudng dang gia tri, cu thé nhu
sau:

(1) Ké thtra va cap nhat ban do phan ving ap luc gi6 da dugc cong bd trong
QCVNO02:2009 dwa trén s6 liéu quan tric duoc cap nhat dén nim 2016. Nhu
vay, V& co ban 1a dua trén bo sé liéu quan trac duoc cap nhat, ching toi can
xéac dinh dugc nhimg diéu chinh va cap nhat méi cho cac duong phan ving
khi hau xay dung hoic b sung thém nhitng diém mai cho ban d6.

(2) Ban d6 phan ving ap luc gi6 3 gidy 20 nam duoc lya chon 1a ban d6 co so:
Trong khudn khé caa dy an, nhiéu loai ban do van téc/ap luc gid twong tng
dugc xay dyng. Cu thé, phan theo dang dia hinh: (1) Pia hinh dang B; (2) Pia
hinh dang A. Phén theo loai gid: (1) Gio 3 giay; (2) Gio 10 phat va (3) Gié 1
gio. Cac dang ban db nay dugc chuyén doi véi nhau théng qua cac cong thirc
tuc nghiém. Trén co s cac cong thac thuc nghiém nay, ching t6i da xay dung
cac ban chuyén doi (1a mot dang san pham theo hop dong dit hang). Cac gia

tri chuyén d6i dugc trinh bay trong Bang 2.9-Bang 2.18.
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(3) Ban db phan vung ap luc gid/tbc d6 gid & cac chu ky lap khac nhau va cac
loai gi6 khéac nhau c6 su thong nhat vé duong phan ving (dudng phan ving
khong thay d6i). Do vay, khi xac dinh céc duong phan ving can xem xét k§
cac loai gi6 manh c6 ngudn géc khac nhau. Vi du, gié manh tac thoi duy tri
trong thoi gian ngan (do dong, cudng birc dia hinh, ...) khong ¢ tinh dai dién
cho cac loai gi6 c6 tinh on dinh trong thoi doan dai hon (gié 10 phit va gio
gio). Do vay, khi xay dung ban d6 phan ving ap luc gié/tde do gid giat, cac
loai gid manh do cac nguyén nhan khac nhau gy ra cling dugc xac dinh.

(4) Cap nhat ban db phan viing gié manh do bdo (Vién Khoa hoc KTTV, BDKH,
2016) cho ban d6 phan ving téc do/ap huc gi6é phuc vu xay dung cong trinh.
Theo két qua xay dung ban d6 phan viing gié manh do bao, 1anh thd Viét Nam
dugc phan thanh 8 viing gié manh do bao khac nhau: (1) Tay Bac; (2) Ving
nui Pong Bic; (3) Khu vuc tir Quang Ninh — Thanh Hoa; (4) Khu vuc Nghé
An- Thira Thién Hué; (5) Khu vuc Pa Ning-Binh Dinh; (6) Khu vuc Phi
Yén-Ninh Thuan; (7) Khu vuc Tay Nguyén; (8) Khu vuc Binh Thuan — Ca
Mau. Theo phan vung cua Vién Khoa hoc KTTVBBDKH (2016), khu vuc ¢cé
téc d6 gi6 manh do bao thap nhat 1a Tay Béc va Tay Nguyén (gi6 cap 9).

(5) Tham khao phuong phap xay dung ban d6 phan viing ap luc gié cia cac nudc
trén thé gigi va ddi chiéu su phl hop voi cac két qua cua cac nudc di cong
bo.

(6) Nguyén tac pho quat va ude luong tuong doi: Ban do phan ving ap luc gio/téc
d6 gi6 phuc vu cong trinh xay dyng 1a hinh thie dac két thdng tin mot céach
phd quét nhat theo ving.

(7) Nguyén tac huéng dén ddi twong sir dung la cac cong trinh xay dung nham
dam bao tinh tiét kiém va hiéu qua kinh té: Khi phan ving ¢ cac khu vuc cé
dia hinh phic tam, can xac dinh rd sy phan héa cua cac diém do gié va dic
diém phan héa cua cac cong trinh xay dung. Trong d6, cac dudng phan ving
cling chi 1a cac duong ude lugng tuong doi, mang tinh dai dién cho cac doi
tuong st dung thong tin (cong trinh xay dung, nha dén, ...). Nguyén tic nay
cha yéu duoc 4p dung cho cac ving ¢ sy phan hda manh cua dia hinh va cé

nhitng diém phan hoa riéng biét cua cac cong trinh xay dung.
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(8) Nguyén tic phu hop khi chuyén viing: Nguyén tic nay dugc hiéu don gian 1a
tir viing nay sang ving khac (hai ving lién tiép), thi can cé su chuyén déi lan
luot tir gi6 yéu hon sang manh hon, tranh viéc chuyén dot bién tir ving gi6
yéu sang gi6 manh mang tinh dot bién.

(9) Nguyén tic phan ving ap luc gié/toc do gié ¢ khu vuc Bién Pong: Do han
ché vé& mat sb liéu quan trac, nén phan ving ap luc gio/tée do gid giat trén
trén Bién Dong duoc thuc hién dya trén sé liéu gié manh do bdo caa WMO
cap nhat dén nam 2016 (gi6 trung binh 10 phut duoc tinh toan va chuyén doi
sang gio giat 3 giay).

2.2.12. Xay dwng bdn dé phan ving khi hgu xay deng
2.2.12.1. Cdch tiép cin va nguyén tic xdy dwng ban do phédn viing khi hdu xdy dung

Ban d6 phan ving sinh khi hau xay dung hay con duoc goi 1 ban do khi hau xay
dung. Trude day, ban d6 phan ving khi hau xay dung duoc thuc hién nham xéac dinh
cac ving c6 nhitng diém twong déng vé diéu kién thdng thoang nhiét dua trén chi s6
nhiét d6. Nghia 13, cac cdng trinh xay dung trong cling mét ving can duoc ap dung cac
giai phap twong dong nhau dé nham dam bao sy théng thoang nhiét cho cong trinh. Sau
d6, nhiéu nudc trén thé giéi va mot sé cong trinh & Viét Nam (Tran Viét Lién, 2004)
cho rang, cac cdng trinh xay dung bén canh sy dam bao su thdng thoang vé nhiét thi can
xét dén su thdng thoang vé diéu kién am, ... Nam 2004, trong khuon kho dé tai cip Nha
nuéc caua Truong Pai hoc Kién tric Ha Noi, Tran Viét Lién (2004) c6 st dung thém chi
tiéu vé do 4m va bién do nhiét cho phan viing khi hau xay dung. Gan day, trong bdi canh
bién ddi khi hau, cac nha kién trdc trén thé gidi da xét dén chi s6 “nha xanh” trong phin
vung khi hau xay dung.

Nhu vay c6 thé nhan thay, tly thuoc vao muc dich str dung khéc nhau, cac chi
tiéu khac nhau trong phan ving khi hiau xay dung c6 thé duoc lua chon. Trong
QCVNO02:2009, chi tiéu vé nhiét da dugc ap dung dé phan viing khi hau xay dung Viét
Nam. Thyc té, ban d6 nay da dugc cong bd trong TCVN-85 (B XD, 1985). Do vy ¢6
thé nhan thay, sb liéu duoc ding dé xay dung ban d6 nay la rat cii va chua dugc cap
nhat trong nhiéu nam. Trong khudn khé caa nhiém vy, ban d6 phan ving khi hau dugc
cap nhat dua trén: (1) Sir dung chi tiéu nhiét thdng qua chi s6 can can nhiét (da duoc sir
dung trudc d6) trén co sé s6 liéu cap nhat dén nam 2016; (2) Xem xét bod sung cac chi

tiéu mai: Chi s6 am, ban @b phan ving khi hau ty nhién Viét Nam.
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Tuong tu nhu xay dung ban d6 phan vung ap luc/toc d6 gio, viéc xay dung ban

d6 phan ving khi hau xay dung duoc xem xét mot sb chi tiéu sau:

(1) Nguyén tic ké thira va cap nhat: Trong nhiém vu nay, ban d6 phan ving khi
hau xay dung da duoc cong bd trong QCVN02:2009 dwoc xem xét 12 ban d6
co s ban dau (can dugc cap nhat, chinh stra). Tir s6 liéu tinh toan méi cap
nhat dén nam 2016 cho chi tiéu can can nhiét, chi s6 am, ... cac dudng phan
viing khi hau xay dyng s& duoc bién tap lai pht hop hon véi didu kién khi hau
hién nay.

(2) Bén canh dua trén céc chi sb sinh khi hau xay dung (CCN, CSA), ban d6 phan
khi hau tu nhién Viét Nam (Nguyén Buc Ngit, Nguyén Trong Hiéu, 2004) va
sau nay duoc cap nhat vao nam 2016 (Nguyén Trong Hiéu, Nguyén Duc Ngir,
Nguyén Vin Thing va nnk, 2016) ciing duoc st dung lam cin cir cho viéc
xéc dinh su twong ddng vé miat khi hau ty nhién.

(3) Nguyén tic xem xét sy phan hoa theo cac cap vanh dai dia hinh ty l¢

1:1.000.000 cua cac chi sb sinh khi hau xay dung.

2.2.12.2. Phuong phdp tinh todn va xdy dwng ban do phdn ving khi hdu xdy dung Viét
Nam
a) Chi tiéu khi hau cap mién va ranh giéi phan mién khi hau & Viét Nam

Bién d trung binh nam cua chi sé CCN & mdi khu vuc 1a thé hién muc do chénh
[éch trong trang thai nhiét hang nam, mirc d6 phan hda mua nhiét cua khi hau khu vuc
d6. Néu bién d6 nay vuot khoi gigi han d6 chénh léch giira 2 mac cam giac nhiét (640
— 700 cal/ph, trung binh 670 cal/ph) thi thang ndng nhat va lanh nhat méi chic chan
thudc vao hai muc khac nhau cua cam giac nhiét (néng, lanh ...) di véi moi truong khi
hau hay thuc su c6 hai mua nhiét khac nhau. Mua nhiét duoc dinh nghia la thoi doan
trong nam c6 trang thai nhiét néng, dé chiu, lanh, rat lanh.

Nhu vay c6 y nghia 1a néu c6 bién do trung binh nim ctia CCN 16n hon 670 cal/ph
ta s& c6 khi hau 2 moa nhiét. Vi thé dic trung nay duoc s dung lam chi tiéu chinh phan
chia mién khi hau. Chi tiéu nay c6 ¥ nghia 14 it phu thudc vao do cao dia hinh, phu thudc
cha yéu vao muac do anh husng caa khdng khi lanh cuc déi. Nhitng viing c6 khi hau
nhiét d6i dién hinh thi c6 dic diém 1a khong hoic chiu anh hudng rét it cua gié mua mua

déng, dic trung nho nay va khdng khac nhau nhiéu.
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Tong d6 ngay (TDN) bing 0 ciing 1a mot chi tidu thé hién diéu kién khi hau khéng
¢ yéu cau phong chéng lanh trong nim, hay khi hau khéng c¢6 mua lanh. Nguoc lai
TDN > 0 thé hién khi hau c6 mua lanh. Do d6, TDN = 0 ciing dwoc ding 1am chi tiéu
bd sung khang dinh ranh gigi mién khi hau da néu.

Dua trén céc ban do vé phan bd bién d6 nam cia CCN két hop viéc phan tich
gradien bién doi theo chiéu bac nam cua cac dic trung nhidu c6 thé xac dinh duong ranh
gidi cua 2 mién khi hau. D6 1a diy nui Bach M4 chay gan theo huéng dong — tay bit
dau tir déo Hai Van, gan tring véi ranh gidi gitta 2 tinh Thira Thién — Hué va Quang
Nam, Pa Nang.

Nhirng duong ranh gidi khi hau khdng phai la nhitng dwong cong, nhirng nét cong
hinh hoc trén ban 6 ma 1a ca mot khu vuc khi hau 1an can con duong 1y tuéng nao do.
Vi vay s& cd mot sb dic trung khi hau lanh cua mién khi hau phia Bac con kéo dai qua
Pa Ning, tham chi xubng tan Quang Ngai. Nguoc lai, mot sé dic trung khac ciia mién
khi hau phia Nam c6 ca & Hué, Quang Tri. Nhitng khu vuc khi hau nay duoc coi 1a khu
vuc khi hau chuyén tiép.

Bang 1 thé hién chi tiéu phan cap mién khi hau xay dung Viét Nam.

b) Chi sé can can nhiét (CCN)

Tran Viét Viét Lién (1982) da xay dung chi sé can can nhiét co thé (CCN (cal/ph)
la chi s6 dé phan cap cac ving khi hau xay dung Viét Nam va tac gia di chi ra rang chi
s6 nay c6 kha nang biéu thi cam giac nhiét cua co thé.

CCN = FM +FQ, 37,32 L’F‘Z =

k

—0,41W¢ (e, —e,) —0,0003W* (T, —T, ).R,

(e, —e)eF, —(pCpD +456Tk3)(Tdc -T.)-F

Trong d6: “e” 1 ky hiéu chi gié tri duoc lay (rng véi trung tm ving tién nghi,

To = 306°K (33°C), wec = 8 1/ph; ec = 50,3mb; Ec = 0,18 va ep = 56,3mb.

F: La Dién tich mat da (cm2)

M: La suat nhiét san cua co thé (cal/cm2.ph)

FM, F1 Q1: LA tong luong nhiét (cal/ph) do co thé san ra va nhan duoc tir moi
truong

Q1: Cuong dd buc xa trung binh chiéu tgi mat co thé

L: La tiém nhiét hoa hoi ctia nudc (cal/g)

P Lahiang sb
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D: La hé sb khéch tan loan luu tich liy (cm/gidy). D dwogc tinh gan dung bang

cong thuc: D =myV

Vk: Téc d6 gi6 (m/s)
m: La hé s6 dugc lay 0,7 — 1,0
Pk: La &p suét khi quyén

Td, & Nhiat do trung binh (°K) mat da va suc truong hoi nudc bdo hoa (mb)

{ng voi nhiét d6 Td. & = 50,3mb, T¢ = 306°K (33°C).
€:La hé sb dic trung cho mirc d6 béc md héi tir mit da
&' Sai s6 cho trudc
O : Po léch chuan caa mot tram tiéu biéu
Tk: Nhiét do khi quyén
We: Théng lwong khi qua phéi (I/ph) = 8 I/ph

€ P Ap sut hoi nuéc va ap suat khi quyén (mb)

Dé tinh nhiét do trung binh mit da (°C) sir dung mé hinh 5 diém cua Vi —te

Td=0,07t1+0,5t2+0,05t3 + 0,18 t4 +0,20 t5

Trong d6 t1, 12, t3, t4, t5 14 nhiét 46 do & tran, nguc, mu ban tay, dui va bap chan.
¢) Y nghia chi s6 CCN

1. La chi sé dugc xay dung trén co sé cia mot mo hinh twong déi tong quét vé
mbi quan hé tuong tac gitta con nguoi va moi truong xung quanh, nén chi sé nay da tinh
ké dén kha day du nhitng yéu té cd lién quan cua ca moi trudng xung quanh va co thé
ngudi Vi mot co ché vat Iy va sinh hoc tuong dbi chit ché.

2. Vai goc quy chiéu la trung tm vaing tién nghi nhiét, CCN = 0 ching to tong
lwong nhiét nhap cua co thé (gdm lwgng nhiét sinh do cac qua trinh chuyén hoa ning
lugng bén trong co thé) va cac ngudon nhiét thu duoc tir bén ngoai) ding bang téng lugng
nhiét xuat (do tat ca cac qua trinh thai nhiét: P4i luu, buc Xa, bbc hoi, din truyén ...).
Co thé c6 duoc trang thai can bang véi sy hoat dong it nhat caa hé théng diéu tiét nhiét.
N6i cach khac co thé & trang thai tién nghi nhiét.

Khi CCN > 0, luong nhap nhiét virot kha ning nhap nhiét cia co thé & trang théi
tién nghi hoan toan. Néu khong ¢ tac dong giai phap ngoai co thé, muén c6 dugc can
bang nhiét, co thé phai tu diéu chinh, bang cach ting nhiét d6 ngoai vi, toat md hoi, ting

nhip tho ... Dicu d6 c6 nghia 1a hé thong diéu tiét nhiét da budc phai hoat dong dé tang
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cac qué trinh thai nhiét dé tao ra trang thai can bang nhung mat dan cam giac dé chiu,
chuyén dan sang cam giac néng.

Nguoc lai CCN = 0, lwong nhap nhiét khong du bu véi yéu cau thai nhiét dé giir
cho co thé & trang thai d& chiju nhat. Mudn c6 duoc can bang nhiét, khi khdng ¢6 sy hd
trg cua céc giai phap bén ngoai, hé théng diéu tiét nhiét co thé budc phai hoat dong dé
giam qua trinh toa nhiét nhu ha nhiét &6 bé mit da, giam dién tich toa nhiét bang cach
thu nguoc lai hoic ting thém luong nhiét sinh tir chuyén hoa co ning cua cac co bap
(hién twong rét run) ... Khi d6 co thé s& c6 cam giac lanh.

3. La do chénh léch nhiét lugng giira thanh phan xuat va nhap cua co thé dé duy
tri tién nghi nhiét, chi s6 CCN cho ta mét ude lwong va ning luong can by, trir cho co
thé dé vira duy tri duoc trang thai can bang nhiét vira bao dam cho co thé c6 cam giac
nhiét d& chiu nhat. Lugng nhiét can bu, trir dang bang CCN. Tat nhién, luong nhiét nay
phai duoc giai quyét tir nhitng giai phap ngoai co thé nhu ting hoic bét do cach nhiét
ctia quan o, thay doi nhiét 46, do am cua khong khi bang suoi hay may diéu hoa, ting
hay giam toc d6 chuyén dong cua khdng khi bang quat v.v... Ddi véi méi trudong nha 6,
dé duy tri nhitng diéu kién tién nghi rd rang CCN cho ta phuong huéng va mic do can
xur ly ciia cac giai phap qui hoach va thiét ké kién triic cling nhu ki thuat vé sinh.

4. Néu cho CCN = 0 (hay tong quat hon CCN = a) tic 12 can duy tri diéu kién
tién nghi (hay mot trang thai nhiét xac dinh nao do), ta c6 thé tim duoc nghiém cua bién
can xét khi da biét cac tham bién con lai, chang han:

- Khi d2 biét trang thai ciia méi truong xung quanh, mirc do hoat dong cia co thé,
cd thé xac dinh duoc loai quan 4o c6 d6 cach nhiét can thiét dé duy tri cam giac nhiét dé
chiu cho co thé. Két qua nay c6 thé dung lam co s& cho nhitng nghién ciru vé thiét ké va
trang bi quan &o sir dung trong nhimg diéu kién khac nhau caa khi hau trén lanh tho,
nhét 1a céc ving c6 khi hau lanh.

- V&i mot trang thai hoat dong xac dinh cua co thé va mot kiéu trang bi quan 4o
cho trudc 6 thé tim dugc nhitng giai phap thay doi thich hop nhitng théng sé cia mai
trrong xung quanh nhu tang hoac giam nhiét d6 khéng khi; tang hoac giam birc xa nhiét
tir bén ngoai; ting hoic giam tdc do gi6 ... sao cho vira bao dam duoc diéu kién tién
nghi vira bao dam y nghia kinh té cua céc giai phap duoc st dung.

- Trong nhing hoat dong ¢ ngoai troi nhu lao dong san xuat, luyén tap quan su,

hoat dong thé thao, nghi ngoi du lich ..., nhirng diéu kién ctia méi truong xung quanh it
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c6 kha ning thay d6i duoc nhung chiing lai bién d6i theo nhitng quy luat nhat dinh theo
thoi gian va 1anh thd. Vi thé, bai toan nay cd thé gilp ta tim ra nhitng phuong an ti uu
cho viéc t chirc cac hoat dong nay vé mat khi hau.

Bang 2.9. Chi tiéu va diic diém khi hau cac mién khi hau phan ving khi hau xay

dwng
L Pic diém khi hau o
Mien khi n Giai phap phong
Chi tiéu Cac dac .
hau Chung chong
trung
- Phong chong
nong két ho
toném < 240C g ‘ . p
Khi hau phong chong lanh.
N ) _ .| t8-20°C .
Mién S nhiét doi gio - Nha ¢, mua dong
. ACCN ;. > <, tm:20-30°C | ,
. khi hau - mua co 2 < 80 90 % can kin, két hop ky
| N- — 0
phia 700 calfphut mua nhiét, Ve 15 thuat sudi. Mua he
, o) N:1—5ml/s .
Bac TEN">0 mua dong , can thoang, théng
Nang: 2000 y o,
lanh ) gi6 tu nhién ket
gio/ndm )
hop cac k¥ thuat
lam mat
tam > 24°C - Phong chéng
Mid ACEN Khi ha ti: 16 — 26°C | nong (trtr vung ndi
ien ) i hau
it pam < i i | 120 -30°C cao)
I hau { nhiét doi gio .
2 | 700 cal/phut O 80-85% | Nha s can thodng.
phia TPNC =0 mua co 1 . N
. ) Vn:1-5m/s | Thong gio ty nhién
Nam mua nhiét . . )
Nang: 2000 ket hop cac ky
gio/nam thuat lam mat.

Ghi chd: Chi s6 “0” chi ving thap.
d) Chi tiéu phan cap vung va ranh giéi phan ving
O nudc ta, khi hau vé mua hé cé trang thai nhiét kha ddng nhat, nén néu khong ké
dén anh huong cua do cao, sy khac nhau vé ché do nhiét gitra cac khu vuc c6 lién quan
dén van dé phong chdng néng hau nhu khong dang ké. Béi véi nha &, sy khac nhau
trong giai phap phong chéng thuc chat duoc quyét dinh boi ché do nhiét mua dong. Vi

thé dé phan chia cac viing can st dung cac chi sé danh gia trang thai nhiét mua dong.
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Trén co s& moi quan hé khi hau — con ngudi — nha ¢ va dic diém phan héa cua
khi hau vé mua dong trén 13nh thd nudce ta, 6 thé chia mic do lanh mua dong thanh 3
cap sau;

- Mua dong lanh: Trang théi nhiét cua khi hau nim dudi gigi han lanh. Co thé
ngudi can cac giai phap chéng lanh. Nha ¢ can kin gid, két hop véi cac giai phap ky
thuat swoi mot thoi gian ngan khong lién tuc.

- Mua dong lanh vira: Trang thai nhiét cua khi hau nam gitra gigi han lanh va dé
chiu.

- Mua dong khéng lanh: Trang thai nhiét cua khi hau nam gitra giéi han dé chiu
va néng. Khdng can céc giai phap phong, chdng lanh cho ngudi, nha & can thdng thoang.

- Pé thé hién muc tiéu danh gia, bao cdo di sir dung chi s6: “Can can nhiét —
CCN” tinh trung binh cho thang I va dic biét cho thoi diém tiéu biéu 1 gio.

+ Mua dong lanh: CCNy, < -700 cal/ph;

CCN, < -350 cal/ph
+ Mua dong lanh vira:  -700 cal/ph < CCNzy, <0 cal/ph;
-350 cal/ph < CCNy, < 0 cal/ph;
+ Mua dong khong lanh: 0 cal/ph < CCNy,
0 cal/ph < CCN;

D6 voi cac ving nai, dé so sanh mirc d6 lanh khac nhau cua mua dong, cé thé
str dung chi sé CCN tinh cho thoi diém 1 gio thang I, d duoc quy vé mat bién (ky hiéu
CCNy,10) V6i cac gidi han nhu da néu ¢ trén. Loai bo anh huong cua do cao cho phép ta
danh gia su khac nhau vé mic do lanh cia mua dong giita Pong Bic va Tay BAc.

Cung Vi chi tiéu chinh 13 CCN ma ¥ nghia ¢ cua né tap trung vao mdi quan hé
khi hau — con ngudi, chi s6 4am va sé ngay co thoi tiét kho nong trong “mua gid Lao”
cho ta tac dong khac nhau cua khi hau dén ca sticc khoe con ngudi va hé sinh thai néi
chung trong thoi ky xuén — heé. Tac dong nay cé y nghia quan trong, doi hoi nhirng giai
phép phong chdng khong giéng véi nhiing giai phap chung trong phong chéng véi khi
hau moa hé. Vi thé cé4c chi tiéu nay can dugc xét khi xac dinh cac ving khi hau.

CSA Z R

~ 01> (T>10°C)

CSA 16n, mirc 6 Am cua mdi truong cao s& 1a diéu kién thuan loi cho sy

phét trién cia hé thuc vat. Khi CSA > 1, lugng mua thu duoc ¢6 thé vuot khi ning b
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hoi ctia mit dém, luong nudce ¢ thé du sé tao thuan loi cho qua trinh phat trién caa hé

thue vat néi chung va cay trong néi riéng; nguoc lai c6 thé dan dén han hén.
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PHAN I11: KET QUA VA NHAN XET

Noi dung chinh cua Phan 111 12 trinh bay cac két qua thu thap va bién tap céc
thong tin/sé liéu (ké thira tir cac két qua da cong bd) va két qua tinh toan maéi caa nhiém
vy trong nim 2019. Do vay, két qua nghién ciu cua nhiém vu s& duoc bién tap dudi
dang nhu sau:

(1) Cac san pham tinh toan dic trung khi hau

Trong khuén khé caia nhiém vu, san pham dang tinh toan dic trung khi hau dugc
dit hang dudi dang cac bang sé lidu. Do vay, toan bo két qua tinh toan s& dugc dé cap
dén trong phan Phy luc 1 cia bao cdo tong két. Trong phan trinh bay, ching tdi minh
hoa mot sb nét co ban vé diéu kién khi hau & 7 ving khi hau Viét Nam. Cac nét co ban
nay dugc duc két thdng qua phan tich mot s yéu tb chinh: Nhiét do, luong mua, boc
hoi, ...

(2) San pham dang thu thap thang tin/sé liéu

Cac két qua thu thap thong tin nhu vé cac truong hai vin Bién Pong (thuy triéu,
d6 mudi, song, nude dang, ...) dugc dat ra trong khudn khd caa nhiém vu chi gigi han
trong pham vi thu thap (khong tinh toan, hiéu chinh) va ké thira. Do vay, cac két qua
nay khong dugc phan tich, chi dugc gidi thidu trong phan phu luc kém theo (Phu luc 3).

(3) San pham tinh toan xay dung ban d6

Trong khudn kho cua nhiém vy, cac ban d6 (phan ving toc do gio (3 gidy, 10
phat, 1 gid & céc dang dia hinh khac nhau) va phan vung khi hau xay dung chiém ty
trong chinh va cé nhiéu diém can 1am rd vé mat khoa hoc, cling nhu ¥ nghia sir dung.
Do vay, noi dung phan tich chinh trong Phan 111 s& tap trung vao phan tich san phan lién
quan dén viéc xay dung cac ban db phuc vu xay dung cong trinh (Phu luc 2; Phy lyc 3).
3.1. KET QUA TINH TOAN CAC PAC TRUNG KHIi HAU

Trong khuon khé cua nhiém vy, céc tinh toan dic trung khi hau da duoc thuc
hién gém: (1) Tinh toan cac dic trung nhiét do tai 150 tram trén quy mo ca nuéc; (2)
Tinh toan cac dac trung lwong mua tai 150 tram trén quy mo ca nudc; (3) Tinh toan cac
dic trung thong ké cua d6 am; (4) Tinh toan cac dic trung vé téc do gio; (5) Tinh toan
dic trung buc xa; (6) Tinh toan dic trung may; (7) Tinh toan dic trung bdc hoi; (8) Tinh
toan dic trung cua mot s6 yéu té khi hau va cuc doan khac; (9) Tinh toan dic trung phan
viing khi hau xay dung; (10) Xt ly théng tin thu thap vé cac yéu té khac: do mudi, thuy

triéu, nuéc dang do bdo. Toan bo cac két qua tinh toan duoc trinh bay trong phan phu
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luc 1 cua bdo BCTK. Trong ndi dung nay, ching toi dé cap dén phan tich khai quat mot
s6 két qua chinh vé dic trung khi hau & Viét Nam.
3.1.1. Ddc trung nhiét do

Nhié¢t d0 c6 su phan hoa ro rang theo mua, dg cao, vi do ¢ cac khu vuc trén lanh
th6 nude ta. Trong d6, quy luat chung 13 ting dan tir Bic vao Nam, thip hon vao mua
dong va cao hon vao mua hé, giam dan khi cang 1én cao (giam khoang 0,5°C /100m);
dang chu y quy luat giam khoang 0,4°C/1 vi d6 dbi voi nhiét do trung binh nam trén khu
vuc dong bang ven bién tir Quang Ninh dén Binh Thuan.

Nhiét d¢ trung binh nam trén lanh thd nudc ta dao dong tir khoang 15 dén 28°C.
Cuc nam Trung B, TAy Ty Nguyén va Nam B c6 nhiét do trung binh nim cao nhit,
v6i gia tri phd bién tir 25,5 dén 27,5°C. Khu vyc ¢ ¢6 nhiét do thap nhat 1a ving nii
cao Bic Bo va Tay Nguyén, véi nhiét do trung binh nim phd bién duéi 20°C. Theo
chudi s6 liéu quan trac thoi ky 1961-2017 (150 tram trong phu luc 1), nhi¢t do khong
khi trung binh nam trén lanh thd Viét Nam, cao nhat tai tram Trudng Sa 1a 28°C va thép
nhét & tram Sa Pa 1a 15,3°C.

Theo két qua thu thap va tinh toan dugc trinh bay trong Phu luc 1 va Hinh 3.1 cho
thay:

- Nhiét d6 trung binh thang I & nudc ta phan bd phod bién tir khoang 10 dén 26°C,
trong d6, co sy phan héa rd rang gitta mién Béc (tir Thira Thién Hué trd ra) va mién
Nam (tir Da Néng trd vao); phd bién dudi 20°C & phia Bic va cao hon 20°C & phia Nam.
Nhiét d6 trung binh thang I cao nhét 1 26,5°C tai Truong Sa va thap nhat 13 8,6°C ¢ Sa
Pa.

- Nhiét do trung binh thang IV dao dong tir 17 dén 29°C, véi nhiét 6 phd bién &
phia Bic va Tay Nguyén dudi 26°C, phia Nam trén 26°C. Nhiét ¢ cao nhat trong thang
nay la 29°C tai Tay Ninh va Truong Sa; thap nhat 17,1°C ¢ Sa Pa.

- Nhiét do trung binh thang VII cha yéu tir 20 dén 30°C va nén nhiét khdng cé su
phan biét rd rang giira phia Bac va phia Nam. Nhiét do cao nhat trong thang V11 13 30°C
tai Quy Nhon; mot vai noi ¢ nhi¢t do dudi 20°C nhu Sa Pa, Sin Ho va ba Lat.

- Nhiét d6 trung binh thang X phd bién tir 18 dén 27,5°C, trong d6, nhiét do phia
Bic va Tay Nguyén phd bién dudi 26°C, khu vuc phia Nam chii yéu trén 26°C. Nhiét
d6 cao nhat thang X 1a 28,1°C tai Trudng Sa va thap nhat 15,7°C tai Sa Pa va 16,5°C tai
Sin Ha.
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Hinh 3.1. Bién trinh nim cia nhiét do (0C) tai mat sé tram tiéu biéu cho cac ving

3.1.2. Dac trung lwong mwa

khi hau trén quy mo ca nwéc

Tong luong mua trung binh ndm thoi ky 1961-2017 & nude ta phd bién 1200 -

4000mm va lugng mua nim & mién Béc trdi hon ¢ mién Nam; tuy nhién, mdi quan hé

giita lwong mua voi diéu kién vi d6 khong rd rét hodc khong nhat quan nhu gitta luong

mua voi dia hinh. Trén pham vi Bac B, luong mua ¢ Bac Quang 16n hon han nhiéu noi

& trung du va Pong Bang Bic Bo. Khu vuc Bic Trung B, luong mua giam dan theo vi



d6 trén doan b bién tir Nghé An dén Quang Binh. Khu vyc ven bién Nam Trung B9,
lugng mua tang dan theo vi do. O Nam B9, lugng mua ¢ cac tinh déng béng phia Nam
nhiéu hon cac tinh phia Bic. Phan b lwong mua nim ciing c6 quan hé khong nhét quan
v6i tinh chat hai dao. Hau hét dao & Bac Bo va Trung Bo déu c6 lwong mua it hon ving
dat lién ké cn, trong khi & Nam B9, cac dao Phii Qudc, Trudng Sa déu c6 luong mua
tr6i hon ving dong bang Nam B ké can.

V& mua mua & nudc ta cling c6 su khac biét gitra cac khu vuc. Cu thé nhu sau:

Tay Bic: Mua mua bat ddu vao thang IV, thang V, két thuc vao thang IX, thang
X, kéo dai 5 - 7 thang. O noi mua nhiéu (Lai Chau, Sin H9, ...) mua mua bat dau vao
thang IV, két thiic vao thang X, kéo dai 7 thang, trong khi & noi mua it (Yé&n Chau, Séng
M4, ...) mia mua bat dau vao thang V, két thuc vao thang IX, kéo dai chi 5 thang. Cao
diém ctia miia mua pho bién vao thang VII hay thang VIIIL. Riéng mot s6 noi & Hoa Binh
vao thang IX.

Pong Bic: Tuong tu Tay Bic, mia mua bat dau vao thang IV, thang V, két thiic
vao thang 1X, X, kéo dai 5 - 7 thang. C4 biét, miia mwa bat ddu vao thang III (Sa Pa),
két thiic vao thang XI (Sa Pa, Bic Quang) va do d6, kéo dai 8 - 9 thang. O noi mua nhiéu
cling nhu & noi mua it, cao diém mua mua vao thang VII, thang VIII.

Pong bang Bic Bo: Mua mua bit dau vao thang IV, thang V, két thuc vao thang
X, kéo dai 6-7 thang. Cao diém mua mua pho bién vao thang VII, thang VIII, mot vai
noi ¢ phia Nam (Ninh Binh) vao thang I[X.

Bic Trung B§: Mua mua khac nhau giira viing nai phia Tay Béc, ving nui phia
Tay Nam v6i phan con lai, bao gdm ving ddng bang duyén hai va cac ving nui khac. O
vung nui phia Tay Bic (Thanh Hoa, Bic Nghé An) mua mua bat dau tir thang V, cao
diém vao thang VII, thang VIII, két thiic vao thang X, kéo dai 6 thang. O vung nii phia
Tay Nam (Thira Thién Hué), mua mua bat dau tir thang IV, cao diém vao thang X, két
thic vao thang XII, thang I, kéo dai 9-10 thang. O cac ving khac, mua mua bat dau tir
thang V, thang VI, cao diém vao thang IX, thang X, két thuc vao thang XI, XII, thim
chi vao thang 1, kéo dai 6-9 thang. O ddy, miia mua cham dan tir Bic vao Nam. Mat
khac, do anh huéng cua gié Tay kho nong, nhidu noi mua mua bi gian doan t6i 1-2 thang
vao giita mua he, nhat 13 thang VI, thang VII.

Nam Trung B§: Tuong ty Bac Trung Bo, miia mwa khic nhau giita ving nii

phia Tay Bac v&i phan con lai, bao gobm vung dong bang duyén hai va cac vung nui
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khac, chua ké ving cuc Nam Trung Bo. O ving nti phia Ty Bic (Tay Quang Nam,
Tay Quang Ngii), mia mua bat dau vao thang V, cao diém vao thang X, thang X1, két
thic vao thang X1, thang I, kéo dai 8-9 thang. O cac ving khac, mia mwa phd bién bit
dau vao thang VIIL, IX, cao diém vao thang X, thang XI, két thic vao thang XII. C4 biét,
mua mua bét dau tir thang V, thang VI, gian doan vao thang VIL.

Cuwc Nam Trung Bd: Mua mua phd bién bit ddu vao thang V, thang VI, cao
diém vao thang VIII, két thuc vao thang IX, thang X, kéo dai 4 - 6 thang. Ca biét, & Nha
Hb, mua mua bat dau vao thang IX, két thiic vao thang XI, kéo dai vén ven 3 thang véi
lwong muwa khong hon kém nhau nhiéu giira cac thang.

Tay Nguyén: Mua mua bit ddu vao thang IV, thang V., cao diém vao thang VIIL,
két thiic vao thang X, thang XI, kéo dai 6 - 8 thang. No6i chung, noi mua nhiéu c6 mua
mua bat dau sém hon, két thiic mudn hon va kéo dai hon so véi noi mua it.

Nam Bé: Hau hét noi ¢ dong bang Nam Bé ¢6 miia miea bdt dau vao thang V, cao diém
vao thang IX, thang X, két thiic vao thang XI, kéo dai 5-6 thang. Mot vai noi mwea nhiéu
(Phii Quéc, Ca Mau, ...) miia miea dén sém hon 1 thdng va do dé kéo dai 7 thang.

Bang 3.1. Mua mua trén cac khu vuc

Tinh trang pho bién Tinh trang ca biét
Khu vue o . Két |Kéodaii ., . | Cao | Két |Kéodai
Bat dau| Cao diém . . Batdau ) ]
thac |(thang) diem | thac |(thang)
Tay Bac IV,V | VIL VI | IX, X | 5-7 X
PongBac | IV,V | VIL VI | IX, X | 5-7 Il XI 8-9
Pong bang
, IV,V | VII, VIl X 6-7 IX
Bac B9
Bic Trung Bo | V, VI IX, X, Xl 6-7 vV VI X XL | 8-9
Nam Trung Bo|VIII, IX] X, XI Xl 4-5 | V, VI XL | 6-9
Cuc Nam VI, VI,
VvV X 6 IX X XI 3
Trung Bo IX
Tay Nguyén | 1V, V VI, IX, X X, Xl | 6-38 XI Xl 9
Nam B¢ VvV (VL IX, X Xl 7 v 8
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Hinh 3.2. Bién trinh lwong mwa céac thang trong nim tai mdt sé tram tiéu biéu
caa 7 vung khi hau (mm)
3.1.3. Céc yéu té khi hgu khac
Pic trung vé sé gio nang
Téng sb gid ndng ndm & nude ta dao dong tir 1300 dén 2800 gid, trong d6, & phia
Bic (tir Thira Thién Hué trg ra) pho bién dudi 2000 gio, phia Nam trén 2000 gid; khu

vuc sudn Dong diy Hoang Lién Son c6 tong sb gid ning trong nim thap nhat (khoang
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1400-1600 gio ndng/nam), con ving dong bang duyén hai cuc Nam Trung Bo cao nhat
ca nude (khoang 2600 dén 2800 gid nang/nam). Ning nhiéu nhét vao cac thang mua hé,
thip nhit vao cac thang mua dong.

Nhin chung, s6 gid ning trong nim khong c6 phan bb dong déu giita cac khu vuc
phia Béc va phia Nam trong cc thang mua dong. Thang I 1a thang tiéu biéu ciia mua
d6ng, nang rat it & mién Bac va rat nhiéu & mién Nam. Thang VII 13 thang tiéu biéu cta
mua he, ning phan bd kha ddng déu trén cac khu vyc tir Bic vao Nam. Trong mia ning,
s6 gio nang trung binh trén 100 gid, & mién Béc 1a tir thang IV, thang V dén thang XI,
thang XII; & mién Nam, mua nang kéo dai ca nim. Tai ving cao, mua niang c6 thé dén

mudn hon va két thuc sém hon vung thap ké can.

Tong s6 gié ning nim (gid/nim)
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Hinh 3.3. Tong s6 gio néing ndm trung binh thai ky 1961-2017 (gio/nim)

Pic trung vé gio

Gi6 12 mot yéu t6 bao gdm ca hudng va toc 6. Hudng gio 1a mot trong sb rét it
dai luong khi hau hiru huéng. Vé hudng, gié ¢ nude ta co 3 dic diém noi bat sau day:

1) La phan anh cta diéu kién hoan luu, hudng gid chu dao thudng xuyén thay ddi
theo muia. Vi diéu kién dia hinh thong thoang, hudng gié chu dao trong mua dong thinh
hanh 12 thién Bic (Tay Béc, Bic, Pong Bic) va trong mua hé 1a thién Nam (Tay Nam,
Nam, Dong Nam). Hudng gié mua xuan (thu) thé hién tinh chat qua do tir mua dong

(heé) sang mua he (dong).
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2) Murc do tép trung cia gié chu dao giam dan tir bién vao dat lién. Tan suit
hudng gié thinh hanh vao thang I va thang VII 1én dén 60-70% hodc hon nita trén cac
dao khoi va chi con 40-50% trén ving dong bang duyén hai.

3) Vao bat clr thang nao cling c6 gid khong thudc hudng chu dao trén hau hét dia
phuong. Vao bét cir thang nao, gié ciing xuit hién trén ca 8 hudng chinh véi tan suit rat
khac nhau.

4) Hudng gi6 chu dao trong cic mua lién quan mat thiét v6i didu kién dia 1y,
truée hét 1a dia hinh.

Téc d6 gio trung binh ndm cao nhat 1a 6,2m/s quan tric duge ¢ dao Phu Quy
(Ninh Thuén) va thip nhit 13 0,8m/s quan tric duoc ¢ thi xa Lai Chau. Noi chung, tdc
d6 gi6 trung binh nim phd bién 1 trén 4m/s & ving ddng bang duyén hai, 1-2m/s & Bic
Bo, 1,5-2,5m/s & Bic Trung B9, 1,5-4,0m/s & Nam Trung B va Nam BJ. Vé téc do gio
trung binh khong c6 dic diém chung vé sy khac biét gitta cac mua. Trén nhiéu dia diém
gi6, mua dong manh hon gi6 mua he va khong it noi c6 gio mua hé manh hon gi6 mua
d6ng, song véi bién d6 nim phd bién khong qua 30%.

Pic trung vé do am twong doi:

Trén quy mo ca nude, dd am tuong dbi trung binh nim pho bién dao dong tir 80
dén trén 85%. Bén canh d6, mot s6 khu vic ¢d do 4m twong d6i trung binh nim twong
d6i thap, nho hon 80%, nhu: Son La, Co Noi, Yén Chau tinh Son La, Chi Linh tinh Hai
Duong, Kon Tum tinh Kon Tum, Ayunpa tinh Gia Lai, Quy Nhon tinh Binh Dinh, ven
bién tir Khanh Hoa dén Binh Thuan va khu vuc c4c tinh Binh Phuéc, Tay Ninh. Mot s6
khu vue c¢6 d6 am twong ddi trung binh nam cao, trén 85%, nhu: Mot phan dién tich ndi
cao Bic Bo, dai bo phan dién tich thuoc ddng bang Bic Bo va Bic Trung Bd, mot phan
dién tich céc tinh Quang Nam-Quang Ngai, mot vai noi tai Tay Nguyén va ven bién tir
Tra vinh dén Ca Mau.

Do am twong d6i thap nhat nim dao dong tir 15-50%, trong d6 khu vuc ven bién
va luu vuc ven sdng 16n c¢6 do am téi thap tir 30-50%, cao hon cac khu virc con lai ¢6
d6 am t6i thap tir 15-25% & nudc ta. Tai Co Noi (Son La), Pinh Lap (Lang Son), Pa
Lat, Lién Khuong (Lam Ddong) c6 d6 am tdi thap, tir 15-20%, nho nhat trong ca nudc.
Khu vuc ven bién tinh Bén Tre va Tra Vinh c6 d6 4m téi thap tir 45-50%, cao nhat nuéc

ta.
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Pic trung vé boc hoi:

Tong lwong bdc hoi trung binh ndm & nuéc ta phan bé trong khoang tir 600 dén
khoang 2.000mm. Téng luong bbc hoi cao nhét trén khu vuc phia Nam (tir Da Néng tro
vao) va thip hon & khu vuc phia Bac (tir Thira Thién Hué trg ra). Luong bbc hoi nhiéu
nhit & Cam Ranh (2.326mm), mét ving ven bién Nam Trung Bo it mua va it nhét ¢
viing ndi cao nhiéu mua Hoang Lién Son (494mm). Trén khu vic Bic Bo, hau hét cac
khu vue c6 luong bbe hoi duéi 1.000mm.

Luong béc hoi trung binh mua déng ¢ nudc ta nam trong khoang tir 200-900mm
vé6i phan bd o phia Nam twong dbi dong déu hon va cao hon & phia Bic. Luong bbc hoi
mua déng thap nhat, tir 200-300mm 1a ¢ Luc Yén (Yén Bai), Ham Tan (Tuyén Quang)
va khu vuc tir Vinh (Nghé An) dén Tuyén Hoa (Quang Binh). Phan phia Tay cac tinh tur
Kon Tum dén Binh Phuéc-Tay Ninh va ven bién céc tinh tir Khanh Hoa dén Ninh Thuan
¢6 luong bbc hoi mia déng cao nhat ca nudc, & mic 800-900mm.

Luong bdc hoi trung binh trong cac thang mua hé trén 1anh tho Viét Nam dao
dong tir 300-800mm véi phan bé cao hon & phan phia Pong va thap hon & phan phia
Tay. Luong bdc hoi mua hé thap nhat, dudi 300mm 1a & phan phia Bac khu vuc Tay
Bac, Luc Yén (Yén Béi), Ham Tan (Tuyén Quang), Hai Phong-Thai Binh, Hoi Xuan
(Thanh H6a) va phan phia Tay cac tinh tir Kon Tum dén Dic Néng. Tai khu vuc DPong
Ha tinh Quang Tri va ven bién cé4c tinh tir Pha Yén dén Khanh Hoa c6 lugng bbc hoi
mua hé cao nhat ca nudc, & mirc trén 700mm.

3.2. KHAO SAT TINH PONG NHAT VA KHAO SAT HAM TIiNH CHU KY
LAP POI VOI CUC POAN GIO
3.2.1. Chudn hoa chudi sé liéu gi6 phuc vu cac tinh toan

a) Chuan hoa chudi so liéu

Trong khuén khé ctaa nhiém vy, s6 liéu trude khi duoc dwa vao tinh toan di duoc
chuan hoa: (1) Hiéu chinh sai s6 thd; (2) P nhay cia may (chuan hda gi6 quan trac
bang may Vild vé may tu dong); (3) Hiéu chinh anh huong cua thay d6i dia vat xung
quanh tram. Trong d6, phuong phap chuan hoa sé liéu da duoc trinh bay trong Phan I
cua BCTK. Trong muc nady, ching t6i trinh bay két qua kiém nghiém tinh ddng nhat cua
chudi s6 liéu da dugc chuan hoa.

Vi du minh hea chuin héa chudi sé liéu tai tram Ha Néi (Lang) bing phwong

phap théng keé:
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Tai tram Ha Noi, ching t6i thir nghiém kiém nghiém chudi sé liéu thoi ky 1961-
2014. Trudc tién, ching tdi tién hanh chuan héa sb liéu quan tric gio tai Ha Noi tir may
Vild vé may do ty dong bang phuong trinh Zavania. Trong d6, theo két qua diéu tra,
may Vild dugc sir dung tai tram trong thoi ky 1961-1994. Sau khi hiéu chinh chudi s6
liu 1961-1994, chung toi thu duoc két qua nhu Hinh 3.4.a. Tiép dén, ching tdi tién
hanh chuan héa do hiéu tmg dia hinh xung quanh tram thoi ky 1990-2014. Trong nghién
ctru ndy, ching tdi st dung tram Son TAy 1a tram dai dién dé hiéu chinh sé liéu gio tai
tram Ha Noi. Két qua tinh toan hé sé twong quan sd lidu gid tai hai tram nay trong thoi
ky 1961-1989 dat gia tri 0,5, thoa man d tin cay theo kiém nghiém t-test. Do vay, tram
s6 liéu gi6 tai tram Son Tay c6 thé dam bao dé hiéu chinh s liéu gi6 tai tram Ha Noi.

Phuong trinh hiéu chinh gi6 tai tram Ha Noi theo tram Son Tay dugc xac dinh:

y =0.482066x +10.29481

Trong d6, y 1a sb liéu gid tai tram Ha Noi, x 12 s6 liéu gi6 tai tram Son Tay.

Két qua chuan hoa chudi sb liéu duoc minh hoa nhu trong Hinh 3.4b va Bang
3.2.

HANOI station adjusted by anemometer
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Hinh 3.4.a. Két qua chuan hda chudi sé liéu gi6 thoi ky 1961-1994 bang phwong
trinh Zavarina.

HANOI station adjusted by changes in terrain
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Hinh 3.4.b. Két qua chuan hoa chudi sé liéu gid thai ky 1961-1994 bing phwong
tinh Zavazia két hop véi chuin héa do thay ddi dia hinh thai ky 1990-2014 bing
phwong phap thong ké
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Bang 3.2. Minh hoa cac két qua chuan hda so liéu gio tai tram Ha Noi

Months ] . |Chuan

S0 | Chuan i

Niam liéu | héa may hoado) Ket
T1| T2 | T3 | T4 | TS5 | T6 |T7| T8 | T9 |T10| T11|T12| |, dia qua

goc Vild Hinh

1961 | 13 | 10 | 9 12 (| 20 |12 (19| 14 | 13 |12 | 17 | 14 | 20 194 X 194
1962 {13 | 15| 13 |20 | 18 |18 |19 | 16 | 20 | 19 | 14 | 14 | 20 194 X 194
1963 |10 | 14 | 15 |19 | 21 |18 | 23| 18 | 18 | 14 | 22 | 18 | 23 22.2 X 22.2
1964 | 15|10 | 14 | 15| 16 |15 15| 11 |14 | 9 9 10 | 16 15.3 X 15.3
1965 | 11 | 11 | 9 10 | 22 |12 |18 12 | 9 8 9 14 | 22 21.3 X 21.3
1966 | 9 | 14 | 14 | 15| 13 |17 (12|13 | 9 | 15| 15 | 10 | 17 16.3 X 16.3
1967 {10 | 10 | 12 | 11 | 12 |14 |12 | 13 |12 | 10| 15 | 10 | 15 14.2 X 14.2
1968 | 10 | 10 | 12 | 9 12 |12 (23| 20 | 28 | 10| 8 14 | 28 26.4 X 26.4
1969 | 14 | 10 | 10 | 18 | 30 |14 |10} 11 |10 |11 | 10 | 8 30 27.9 X 27.9
1970 | 9 | 10 | 8 12 (13 | 9 (1712 | 8 |12 | 15 | 8 17 16.3 X 16.3
1971 9 |11 | 11 |10 | 12 |14 16| 12 | 10 | 13 | 10 | 12 | 16 15.3 X 15.3
1972 | 8 |10 | 14 |12 | 16 |12 (12| 20 |14 |12 | 8 12 | 20 194 X 194
1973 {1010 | 10 |16 | 12 |10 |12 | 18 |15 |10 | 8 8 18 17.4 X 17.4
1974 |10 | 12 | 14 |12 | 10 |20 (12| 14 |10 |10 | 7 8 20 194 X 194
1975 | 8 8 |10 (15| 20 (12 |10| 16 |18 | 9 | 12 | 12 | 20 194 X 194
1976 | 10 | 8 8 14 8 10 (10| 12 |10 |14 | 10 | 10| 14 13 X 13
1977 |10 8 | 10 | 9 8 18 28| 10| 9 | 10| 10| 8 28 26.4 X 26.4
1978 {10 | 10 | 12 |12 | 12 | 8 |20| 19 |16 |14 | 10 | 10 | 20 194 X 194
1979 | 14 | 10 9 10 (14 |12 (12|12 |10 | 14| 12 | 10 | 14 13 X 13
1980 | 12 | 10 | 8 11 (12 |12 (24|12 |12 | 10| 9 8 24 23.1 X 23.1
1981 | 8 8 |10 | 9 18 | 8 (18|31 | 8 (12| 14 | 13 | 31 28.6 X 28.6
1982 |10 10 | 12 |12 | 11 | 8 |10| 6 | 10 | 10 | 12 | 17 | 17 16.3 X 16.3
1983 | 15| 9 7 10 | 10 |14 (20| 12 |10 | 16| 8 10 | 20 194 X 19.4
1984 | 14 | 8 7 8 10 |14 (13|12 | 9 |14 | 12 | 10 | 14 13 X 13
1985 | 10 | 12 | 14 | 17 8 10|12 16 | 8 | 14| 15 | 15 | 17 16.3 X 16.3
1986 | 8 8 | 10 | 12 8 8 | 8|16 |22 | 12| 10 | 10 | 22 21.3 X 21.3
1987 |12 | 14 | 14 | 14 | 12 |10 |12 | 18 |12 |12 | 10 | 9 18 174 X 17.4
1988 | 10 | 10 | 10 |10 | 10 | 8 |12 | 12 |10 | 10| 10 | 12 | 12 10.7 X 10.7
1989 | 14 | 12 | 14 | 8 12 | 28 (10| 10 | 8 |17 | 10 | 9 28 26.4 X 26.4
1990 {12 | 12 | 10 |10 | 14 |14 | 8 | 12 |10 |10 | 12 | 10 | 14 13 17.14 | 17.14
1991 |12 12 | 10 |12 | 15 |14 |14 10| 8 |10 | 8 14 | 15 14.2 19.65 | 19.65
1992 | 8 8 8 8 12 |20 (10| 8 |10 (10| 10 | 17 | 20 194 23.02 | 23.02
1993 |10} 8 | 15|14 | 16 |10 | 8 | 10 | 18 | 10| 18 | 12 | 18 17.4 21.43 | 21.43
1994 | 9 9 12 9 14 |14 (10| 10 |15 |14 | 6 9 15 14.2 19.65 | 19.65
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Months ) . |Chuin
50| Chuan héado| Két
Nam T1| T2 | T3 | T4 | T5 |T6 |T7| T8 | T9 |T10| T11 | T12 lit',j:ll hoa may dia qua
goc Vild Hinh

1995 | 10 | 7 12 | 10| 16 (10 |12| 8 |14 |11 | 10 | 8 16 15.3 19.94 | 19.94
1996 | 8 | 13 | 10 | 10 | 12 9 |116| 17| 8 | 10| 9 8 17 X 20.42 | 20.42
1997 | 10 | 6 7 12| 14 |12 | 9 | 18 | 10 | 14| 12 | 14 | 18 X 19.94 | 19.94
1998 (10 | 12 | 10 | 9 12 1148 |12 | 8 |10 | 11 | 8 14 X 17.53 | 17.53
1999 | 7 |10 | 10 | 8 15 | 10 |10 | 8 6 8 | 10 | 10 | 15 X 19.94 | 19.94
2000 | 12 | 8 8 16 | 12 |10 |10| 10 |10 | 9 | 14 | 10 | 16 X 21.86 | 21.86
2001 | 12 | 10 8 12 7 7 |15 12 | 8 |12 | 16 9 16 X 16.08 | 16.08
2002 | 6 8 8 10| 12 |12 | 8 | 12 |10 | 10| 10 | 10 | 12 X 17.04 | 17.04
2003 | 12 | 13 8 12 | 16 9112 13| 6 | 10| 8 6 16 X 17.04 | 17.04
2004 | 6 6 6 8 10 6 |10 16 | 8 |12 | 10| 8 16 X 18.01 | 18.01
2005 | 7 8 13 |11 )16 (10|10| 9 |12 10| 9 10 | 16 X 17.53 | 17.53
2006 | 7 7 9 10| 12 |10 |14 | 12 |10 | 7 | 15| 8 15 X 17.53 | 17.53
2007 | 9 8 8 10| 10 |12 |11 | 19 | 8 8 8 7 19 X 16.56 | 16.56
2008 | 8 8 7 7 12 1 14 |10| 9 8 | 10| 10 | 8 14 X 15.12 | 15.12
2009 | 8 8 |14 | 8 9 9 |10| 8 |10 | 8 9 9 14 X 18.01 | 18.01
2010 | 8 8 11 | 13|12 (10|10| 10 |10 | 8 8 10 | 13 X 19.94 | 19.94
2011 | 8 6 12 7 10 | 13| 9 6 8 7 7 7 13 X 16.08 | 16.08
2012 | 8 9 11 7 7 7 7112 10| 8 10 | 12 12 X 17.04 | 17.04
2013 | 7 9 8 9 8 9 |6 6 5 4 8 5 9 X 16.08 | 16.08
2014 | 6 7 7 10 8 15112 9 | 10| 6 8 6 15 X 19.94 | 19.94

Bén canh d6, chiing t6i cling stir dung phuong phap cua Simiu and Scanlan (1986)
dwa trén toc do gié ma sat (friction velocity) va do gd ghé. Trong dé, d6 go ghé (Z) duoc
xac dinh bang md phong md hinh WRF thoi ky 2000-2010 & d6 phan giai 5x5km.

Khi d6, téc d6 gid dugc chuin héa duge xac dinh bai cong thirc:

U(z) = = n(z/2)

Trong do,

U*: 1a tbc do gié ma sét

Z: Do g6 ghé thue duoc xac dinh bang md phong WRF

Z0 = 0,03m (tiéu chuan mat thoang cua tram khi twong)

b) Kiém nghiém tinh dong nhat caa chudi so liéu

Nhu da trinh bay trong Phan II, dé kiém nghiém tinh dong nhat caa chudi sé liéu,

ching toi sir dung cac phuong phap: (1) Kiém nghiém student; (2) Kiém nghiém Fisher;
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(3) Kiém nghiém Wilcoxon. Trong d6, kiém nghiém Student va Fisher Ia kiém nghiém
tham sb; kiém nghiém Wilcoxon la kiém nghiém phi tham s6. Y nghia cua viéc kiém
nghiém nhim xac dinh d6 tin cay cua chudi sb liéu truéc khi thuc hién cac tinh toén.
Trong truong hop chudi s6 liéu khong thoa man tinh dong nhat theo ca ba phuong an
kiém nghiém, chlng tdi s& xac dinh thanh phan gi6 trong chudi sb liéu s& khong dugc
sur dung trong cac tinh toan.

Phuong phéap kiém nghiém tinh dong nhat duoc thuc hién bang cach chia chudi
s6 ligu thanh hai thoi ky 1a: (1) 1961-1995 va (2) 1996-2016. Viéc chia chudi sé ligu
thanh hai thoi ky c6 lién quan dén lich sir may do gié duoc sir dung va nhiing bién dong
manh mé& cua dia vat xung quanh tram trong nhitmg nim gan day.

Két qua kiém nghiém cho thiy, khoang 50% trong tong sb tram dugc hiéu chinh
(do thay d6i dia vat) 1a khong c6 tinh dong nhét theo kiém nghiém Student va Fisher.
Tuy nhién, theo kiém nghiém Wincoxon, c4c tram déu théa méan tinh dong nhat. Do vay,
trong nghién ciru nay, toan bo chudi sé lidu duoc kiém nghiém s& duoc dua vao tinh
toan.

Bang 3.2. Minh hoa két qua kiém nghiém tinh dong nhat bang cac phwong phap

khac nhau

S6

namQT Vmax

2thoi | trung binh Phuong phap kiém nghiém théng ké
T Tram ky

(nam) (m/s)

N1 | N2 TB1| TB2 | STUDENT FISHER WILCOXON
1| ALUOI 13 (27 | 11.2| 17.4| KGDONGNHAT, DONGNHAT | DONGNHAT
2 | ANKHE 13 (21| 19.8| 17.0 | DONGNHAT | KGDONGNHAT| DONGNHAT
3 | AYUNPA 13 (23| 13.5| 14.7 | DONGNHAT | DONGNHAT | DONGNHAT
4 | BACCAN 13 [44 | 145| 19.6 | KGDONGNHAT, DONGNHAT | DONGNHAT
5 | BACGIANG 13 [41 | 14.3| 17.8 | KGDONGNHAT, DONGNHAT | DONGNHAT
6 | BACHA 13 [40 | 17.9| 18.2 | DONGNHAT | KGDONGNHAT| DONGNHAT
7 | BACHLONGVI | 13 43| 26.5] 34.0 | KGDONGNHAT| DONGNHAT | DONGNHAT]
8 | BACLIEU 13 (21| 11.6| 18.5| KGDONGNHAT DONGNHAT | DONGNHAT
9 | BACME 13 [37 | 14.8| 27.1 | KGDONGNHAT, DONGNHAT | DONGNHAT
10 | BACQUANG 13 [40 | 15.0| 18.0 | KGDONGNHAT, DONGNHAT | DONGNHAT
11 | BACSON 13 (38 | 11.1| 15.7 | KGDONGNHAT, DONGNHAT | DONGNHAT
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Sb

namQT Vmax

2thoi | trung binh Phuong phap kiém nghiém théng ké
T Tram ky

(nam) (m/s)

N1 | N2 TB1[ TB2 | STUDENT FISHER WILCOXON
12 | BACYEN 13|28 | 14.4| 18.6 | KGDONGNHAT| DONGNHAT | DONGNHAT
15 | BADON 13[41| 14.1] 19.1 | KGDONGNHAT| DONGNHAT | DONGNHAT
17 | BAITHUONG 13]40 | 11.1] 17.7| KGDONGNHAT| DONGNHAT | DONGNHAT
18 | BAOLAC 13]40 | 13.0] 17.0 | KGDONGNHAT| DONGNHAT | DONGNHAT
19 | BAOLOC 1336 | 10.8] 14.3 | KGDONGNHAT| DONGNHAT | DONGNHAT
20 | BATO 13]21| 11.8] 17.8| KGDONGNHAT| DONGNHAT | DONGNHAT,
21 | BATRI 13]22 | 13.2| 13.5| DONGNHAT | KGDONGNHAT| DONGNHAT
22 | BAVI 1331 13.8] 19.1 | KGDONGNHAT| DONGNHAT | DONGNHAT,
23 | BUONHO 13]19 | 185 20.5| DONGNHAT | DONGNHAT | DONGNHAT
24 | BUONMATHUOT]| 13|42 | 15.1| 15.5| DONGNHAT | DONGNHAT | DONGNHAT

3.2.2. Két qua khdo sat ham tinh chu ky lap déi véi cue doan gié

Lwa chon ham phu hep (best-fit function):

Trong khuon khé nghién ctu caa nhiém vy, day la mot ndi dung quan trong. Ve
mat Iy thuyét, chu ky lap cua céac yéu to khi twong va cuc doan cé thé dugc tinh toan
bang nhiéu han Iy thuyét khac nhau. Tuy nhién, mdi ham khac nhau s& dua ra két qua
khac nhau rat dang ké, dac biét 1a dbi véi cac hién tuong cuc doan nhu cuc doan gid
manh. Do vay, ching tdi tién hanh nghién ciu lra chon ham phu hop nhét cho cuc doan
gio ¢ Viét Nam.

Nhu da trinh bay trong Phan I, chdng t6i tién hanh tinh toan va lya chon ham
phu hop dua trén phan tich cac ham: (1) Ham Gumbel (ham loai I); (2) Ham Fisher-
Tippet-1-Gudit (Ham loai 11); (3) Ham Weibull. Két qua tinh toan ham phan bé wéc
luong dugc trinh bay trong Phu luc 2 va minh hoa trong Hinh 3.5.

Trong nghién ctru nay, muc tin cay cia ham udc lugng duge xac dinh dyua theo
tiéu chuan Kolmonorov. Két qua cho thay, duong phan bé cia ham Gumbel va Fisher
Tippet 1a gan voi duong thuc nghiém hon cé; sai s6 16n nhat xay ra dbi voi ham Weibull.

Trong d6, ham Gumbel c6 sai s6 thap hon so véi phuong an ham Fisher Tippet.
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Hinh 3.5. So sanh cac ham phan bd cia toc d gié cwe dai tai mot sé tram tiéu
biéu

Két qua danh gia sai s6 ciia cac ham ude luong bang ham Gumbel duogc trinh bay
trong Bang 3.3. Két qua cho thiy, ham Gumbel théa méan tai 140/150 tram (chiém
93,3%). Chi ¢6 duy nhat 10 tram c6 sai s6 vuot ngudng cho phép theo ngudng
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Kolmogorov. Tuy nhién, sai sé tai 10 tram khong théa man tiéu chuan 1a khéng I6n va
sai s6 ctia ham Gumbel thap hon so véi cac ham khéc. Do vay, vé co ban ham Gumbel
c6 thé dugc ap dung dé tinh toan cuc doan gié & cac chu ky lip khéac nhau. Thyc té tai
mot s6 nude trén thé gidi, nhu tai Hoa Ky trong tai liéu ASCE 7, ham Gumbel duoc ap
dung cho ca nudéc khi chi c6 khoang 73% sé tram thoa mén tiéu chuan danh gia. Hodc
mot s6 nudce khac nhu Uc, New Zealand (AS/NZS1170.2:2002), An D6 (1S875, Part 3-
1987), Indonesia (SN1-03-1727), Malaysia (MS1553-2002), Philippin (NSCP-2001),
Bangladesd (BNBC 2010), Oman (ASCE/SEI-7-10), ... ham Gumbel duoc tng dung
Vi s6 tram thoa man trong khoang 75-95%.

Xay dwng cong thirc chuyén doi:

Mot yéu cau khi ap dung théng tin gié phuc vu xay dung cong trinh d6 13 cong
thirc chuyén doi toc do/ap luc gié & cac chu ky lap khac nhau. Cong thirc nay gilp cac
k¥ su xay dung dé dang thyuc hién wéc luong te d6 gid vai cac chu ky khac nhau phuc
vu muc dich thiét ké theo céc yéu cau. Trén co s¢ két qua xac dinh ham Gumbel 12 phu
hop nhét thyc hién tinh toan téc do gié/ap luc gi6 theo cac chu ky lap khac nhau. Céng
trinh ¢ tudi tho thiét ké khéng gidng nhau nén ap luc gié duoc sir dung tinh toan ciing
c6 sy khac nhau. Trong céc tiéu chuan vé tac dong va tai trong thay cho viéc phai thiét
lap ban d6 phan b ap luc gi6 ang vai ting chu ky, nguoi ta dua ra cac hé sb chuyén dé
chuyén ap luc gié chuan (¢ day 1a ap luc gi6 ng véi chu Ky 20 nam) va van téc gio
chuan (van téc gié ang véi chu ky 50 nam) vé &p luc gi6, van tc gio theo cac chu ky
can tinh.

Tir phwong phap da dugc dé cap trong muc 2.2.9 ta c6 cac hé sé chuyén doi &p
luc gi6 tir chu ky l3p 20 nim sang cac chu ky 1ap khac va chuyén d6i van téc tir chu ky
l3p 50 nam sang cac chu ky lap khac (Bang 3.3 va 3.4). Két qua cho thay hé sé chuyén
d6i 16n hon 1 vé phia bén phai chu ky chuan va nhé hon 1 vé phia bén tréi chu ky chuan;
cac hé s chuyén doi tang theo cac chu ky lap.

Bang 3.3 Hé sé chuyén déi ap luc gioé wng véi van téc gio 3 giay tir chu ky lip 20
nam sang cac chu ky lap khéac

Chuky I3p (ndm) | 5 10 20 50 100 1000

Hé sé chuyén 0,67 0,83 1 1,25 1,46 2,26
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Bang 3.4 Hé s6 chuyén ddi van téc gié 10 phdt tir chu Ky I3p 50 ndm sang cic chu

ky lap khac

Chuky lap (nam) | 1 5 10 20 50 | 100 | 1000

Hé s6 chuyén 055 | 0,74 | 082 | 0,89 | 1,00 | 1,08 1,34

Bang 3.5. Két qua danh gia sai sé cia ham Gumbel so véi véi ham thuc nghiém

theo tiéu chuian Kolmogorov

Khoing cach I6n nhit Két qua danh gia
gitra ham Gumbel voi Tiéu chuian Kolmogorov | (Y-chap nhan; N- Khéng
TT Tram ham thwc nghiém chip nhan)
Gust 10- 2- Gust 10- 2- Gust 10- 2-
minute | minute minute | minute minute | minute
1 | BACYEN 0,171 0,174 0,168 | 1,111 | 1,129 1,089 Y Y Y
2 | CHINE 0,159 0,16 0,158 | 1,031 | 1,039 1,025 Y Y Y
3 | CONOI 0,206 0,205 0,207 | 1,474 | 1,462 1,479 N N N
4 | DIEN BIEN 0,158 0,154 0,157 | 1,115 | 1,092 1,107 Y Y Y
5 | HOA BINH 0,186 0,182 0,188 | 1,285 | 1,262 1,3 Y Y Y
6 | KIM BOI 0,195 0,199 0,198 | 1,292 | 1,317 1,315 Y Y Y
7 | LACSON 0,105 | 0,098 | 0,104 | 0,667 | 0,621 | 0,656 Y Y Y
8 | LAICHAU 0,148 0,149 0,149 1,09 1,097 1,093 Y Y Y
9 | MAI CHAU 0,109 0,109 0,109 | 0,652 | 0,654 0,652 Y Y Y
10 | MOC CHAU 0,13 0,135 0,133 | 0,958 | 0,993 0,974 Y Y Y
11 | MUONG TE 0,185 0,184 0,185 | 1,215 | 1,204 1,211 Y Y Y
12 | PHADIN 0,129 0,131 0,129 | 0,911 | 0,928 0,912 Y Y Y
13 | PHU YEN 0,176 0,175 0,175 | 1,295 | 1,288 1,284 Y Y Y
14 | QUYNH 0,08 0,078 0,08 0,51 | 0,501 0,513 Y Y Y
NHAI
15 | SINHO 0,128 0,123 0,127 | 0,937 | 0,901 0,937 Y Y Y
16 | SONG MA 0,124 0,124 0,126 | 0,903 | 0,904 0,917 Y Y Y
17 | SON LA 0,103 0,104 0,104 | 0,755 | 0,765 0,764 Y Y Y
18 | TAM DUONG | 0,138 | 0,137 | 0,138 | 0,891 | 0,886 | 0,892 Y Y Y
19 | THAN UYEN 0,215 0,213 0,215 | 1,578 | 1,565 1,583 N N N
20 | TUAN GIAO 0,132 | 0,134 | 0,133 | 0,973 | 0,986 | 0,974 Y Y Y
21 | YEN CHAU 0,128 0,131 0,129 | 0,94 | 0,963 0,945 Y Y Y
22 | BAC CAN 0,253 0,25 0,253 | 1,862 | 1,839 1,857 N N N
23 | BACHA 0,201 0,205 0,204 | 1,481 | 1,505 1,502 N N N
24 | BAC ME 0,168 0,171 0,169 1,2 1,222 1,208 Y Y Y
25 | BAC QUANG 0,168 0,167 0,168 | 1,236 | 1,224 1,232 Y Y Y
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Khoing cach I6n nhat Két qua danh gia
giira ham Gumbel véi | Tiéu chuin Kolmogorov | (Y-chap nhan; N- Khong
TT Tram ham thyc nghiém chip nhan)
Gust 10- 2- Gust 10- 2- Gust 10- 2-
minute | minute minute | minute minute | minute
26 | CHIEM HOA 0,181 0,181 0,181 | 1,333 | 1,331 1,333 Y Y Y
27 | CHORA 0,129 0,132 0,129 | 0,731 | 0,749 0,731 Y Y Y
28 | DINH HOA 0,223 0,223 0,22 1,637 | 1,641 1,617 N N N
29 | HA GIANG 0,148 0,148 0,148 | 1,046 | 1,048 1,046 Y Y Y
30 | HAM YEN 0,137 0,136 0,137 | 1,006 | 1,003 1,006 Y Y Y
31 | HOANG SU 0,157 0,159 0,157 | 1,156 | 1,165 1,15 Y Y Y
PHI
32 | LUC YEN 0,133 0,129 0,135 | 0,828 | 0,808 0,842 Y Y Y
33 | MINH DAI 0,151 0,154 0,147 0,99 1,011 0,965 Y Y Y
34 | MU CANG 0,142 0,139 0,141 | 0,801 | 0,789 0,797 Y Y Y
CHAI
35 | NGAN SON 0,143 0,147 0,145 | 0,896 | 0,917 0,906 Y Y Y
36 | PHUHO 0,181 0,177 0,179 | 1,307 | 1,277 1,294 Y Y Y
37 | SAPA 0,184 0,181 0,186 | 1,351 1,33 1,365 Y Y N
38 | TAM DAO 0,146 0,147 0,148 | 1,063 | 1,068 1,074 Y Y Y
39 | THAI 0,185 0,181 0,184 | 1,357 1,33 1,353 N Y Y
NGUYEN
40 | TUYEN 0,19 0,188 0,191 | 1,397 | 1,381 1,407 N N N
QUANG
41 | VAN CHAN 0,096 0,097 0,097 | 0,708 | 0,716 0,71 Y Y Y
42 | VIET TRI 0,106 0,105 0,107 | 0,781 | 0,771 0,784 Y Y Y
43 | VINH YEN 0,122 0,121 0,122 | 0,894 | 0,888 0,898 Y Y Y
44 | YEN BAI 0,1 0,107 0,102 | 0,738 | 0,787 0,748 Y Y Y
45 | BAC GIANG 0,126 0,123 0,119 | 0,924 | 0,901 0,872 Y Y Y
46 | BACH LONG 0,133 0,132 0,133 | 0,979 0,97 0,975 Y Y Y
VI
47 | BAC SON 0,157 0,152 0,158 | 1,153 | 1,119 1,161 Y Y Y
48 | BAI CHAY 0,134 0,135 0,134 | 0,983 | 0,994 0,984 Y Y Y
49 | BAO LAC 0,146 0,146 0,148 | 0,937 | 0,934 0,95 Y Y Y
50 | CAO BANG 0,136 0,142 0,138 | 1,002 | 1,041 1,014 Y Y Y
51 | COTO 0,121 0,12 0,121 | 0,891 0,88 0,891 Y Y Y
52 | CUA ONG 0,123 0,125 0,125 | 0,906 | 0,916 0,917 Y Y Y
53 | DINH LAP 0,146 0,148 0,15 1,054 | 1,065 1,08 Y Y Y
54 | HIEP HOA 0,115 0,114 0,114 | 0,763 | 0,758 0,759 Y Y Y
55 | HON DAU 0,179 0,177 0,179 | 1,313 | 1,301 1,313 Y Y Y
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Khoing cach I6n nhat Két qua danh gia

giira ham Gumbel véi | Tiéu chuin Kolmogorov | (Y-chap nhan; N- Khong
TT Tram ham thyc nghiém chip nhan)

Gust 10- 2- Gust 10- 2- Gust 10- 2-

minute | minute minute | minute minute | minute
56 | HUU LUNG 0,134 0,135 0,134 | 0,988 | 0,991 0,985 Y Y Y
57 | LANG SON 0,081 0,082 0,08 | 0,595 | 0,604 0,589 Y Y Y
58 | LUC NGAN 0,164 0,162 0,161 | 1,202 | 1,188 1,182 Y Y Y
59 | MONG CAl 0,095 0,096 0,097 | 0,697 | 0,706 0,711 Y Y Y
60 | NGUYEN 0,136 0,136 0,137 | 0,805 | 0,804 0,809 Y Y Y
BINH
61 | PHU LIEN 0,076 0,077 0,077 | 0,561 | 0,568 0,569 Y Y Y
62 | SON DONG 0,128 0,127 0,133 | 0,847 | 0,844 0,882 Y Y Y
63 | THAT KHE 0,14 0,139 0,147 1,03 1,021 1,078 Y Y Y
64 | TIEN YEN 0,105 0,107 0,106 | 0,771 | 0,786 0,775 Y Y Y
65 | TRUNG 0,16 0,157 0,159 | 1,176 | 1,155 1,168 Y Y Y
KHANH

66 | UONG BI 0,108 0,105 0,109 | 0,795 | 0,769 0,804 Y Y Y
67 | BAVI 0,108 0,108 0,109 | 0,725 | 0,724 0,729 Y Y Y
68 | CHI LINH 0,161 0,159 0,156 | 1,044 | 1,032 1,012 Y Y Y
69 | HADONG 0,132 0,131 0,133 | 0,853 | 0,847 0,861 Y Y Y
70 | HAI DUONG 0,142 0,143 0,142 | 1,042 | 1,054 1,044 Y Y Y
71 | HANAM 0,106 0,111 0,104 | 0,781 | 0,817 0,766 Y Y Y
72 | HANOI 0,088 0,088 0,091 | 0,606 | 0,601 0,622 Y Y Y
73 | HUNG YEN 0,079 0,075 0,077 | 0,577 | 0,554 0,566 Y Y Y
74 | NAM DINH 0,093 0,094 0,093 0,64 0,642 0,64 Y Y Y
75 | NHO QUAN 0,091 0,092 0,09 0,67 0,675 0,663 Y Y Y
76 | NINH BINH 0,145 0,145 0,14 1,063 | 1,063 1,03 Y Y Y
77 | SON TAY 0,18 0,178 0,181 | 1,325 | 1,311 1,327 Y Y Y
78 | THAI BINH 0,123 0,124 0,125 | 0,905 | 0,914 0,919 Y Y Y
79 | VAN LY 0,154 0,155 0,153 | 1,134 | 1,136 1,127 Y Y Y
80 | ALUOI 0,088 0,086 0,089 | 0,564 | 0,549 0,573 Y Y Y
81 | BADON 0,114 0,117 0,113 0,84 0,859 0,832 Y Y Y
82 | BAI THUONG | 0,205 0,203 0,204 | 1,344 | 1,334 1,338 Y Y Y
83 | CONCO 0,098 0,096 0,097 | 0,629 | 0,616 0,619 Y Y Y
84 | CON CUONG 0,122 0,124 0,126 0,9 0,915 0,927 Y Y Y
85 | DO LUONG 0,18 0,179 0,179 | 1,322 | 1,316 1,316 Y Y Y
86 | DONG HA 0,103 0,105 0,105 | 0,669 | 0,679 0,682 Y Y Y
87 | DONG HOI 0,115 0,117 0,114 | 0,846 | 0,862 0,839 Y Y Y
88 | HATINH 0,139 0,141 0,14 1,025 | 1,036 1,029 Y Y Y
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Khoing cach I6n nhat Két qua danh gia

giira ham Gumbel véi | Tiéu chuin Kolmogorov | (Y-chap nhan; N- Khong
TT Tram ham thyc nghiém chip nhan)

Gust 10- 2- Gust 10- 2- Gust 10- 2-

minute | minute minute | minute minute | minute
89 | HOI XUAN 0,128 0,127 0,129 | 0,811 | 0,801 0,814 Y Y Y
90 | HUE 0,129 0,132 0,129 | 0,807 | 0,827 0,808 Y Y Y
91 | HUONG KHE 0,154 0,151 0,153 | 1,135 | 1,107 1,122 Y Y Y
92 | KHE SANH 0,105 0,106 0,104 | 0,662 | 0,669 0,661 Y Y Y
93 | KY ANH 0,068 0,069 0,068 | 0,501 | 0,506 0,499 Y Y Y
94 | NAM DONG 0,119 0,119 0,12 0,737 | 0,731 0,738 Y Y Y
95 | NHU XUAN 0,244 0,243 0,245 | 1,745 | 1,736 1,748 N N N
96 | QUY CHAU 0,155 0,155 0,162 1,13 1,128 1,176 Y Y Y
97 | QUY HOP 0,215 0,212 0,216 | 1,474 | 1,453 1,478 N N N
98 | QUYNH LUU 0,108 0,109 0,107 | 0,797 | 0,803 0,786 Y Y Y
99 | TAY HIEU 0,098 0,096 0,097 | 0,718 | 0,707 0,716 Y Y Y
100 | THANH HOA | 0,112 0,111 0,115 | 0,827 | 0,816 0,844 Y Y Y
101 | TINH GIA 0,125 0,125 0,124 | 0,895 | 0,895 0,887 Y Y Y
102 |[TUONG 0,107 0,112 0,108 | 0,786 | 0,82 0,796 Y Y Y
DUONG
103 | TUYEN HOA 0,237 0,234 0,236 | 1,738 | 1,719 1,731 N N N
104 | VINH 0,11 0,107 0,107 | 0,777 | 0,754 0,758 Y Y Y
105 | YEN DINH 0,091 0,091 0,092 | 0,666 | 0,663 0,673 Y Y Y
106 | BATO 0,187 0,187 0,188 | 1,104 | 1,106 1,109 Y Y Y
107 | CAM RANH 0,11 0,107 0,105 | 0,621 | 0,603 0,595 Y Y Y
108 | DA NANG 0,087 0,09 0,092 | 0,638 | 0,663 0,675 Y Y Y
109 | HAM TAN 0,134 0,127 0,132 | 0,805 | 0,763 0,79 Y Y Y
110 | HOAI NHON 0,12 0,119 0,121 | 0,731 | 0,727 0,733 Y Y Y
111 | LY SON 0,11 0,112 0,108 | 0,614 | 0,621 0,601 Y Y Y
112 | NHA TRANG 0,132 0,129 0,135 | 0,958 | 0,942 0,982 Y Y Y
113 | PHAN THIET 0,156 0,152 0,154 | 1,111 | 1,084 1,101 Y Y Y
114 | PHU QUY 0,222 0,227 0,226 | 1,331 | 1,362 1,354 Y N Y
115 | QUANG 0,104 0,107 0,103 | 0,759 | 0,779 0,753 Y Y Y
NGAI

116 | QUY NHON 0,091 0,091 0,09 0,672 | 0,667 0,664 Y Y Y
117 | SON HOA 0,167 0,161 0,165 | 1,042 | 1,008 1,03 Y Y Y
118 | TAM KY 0,125 0,124 0,125 0,75 0,743 0,751 Y Y Y
119 | TRA MY 0,142 0,142 0,143 | 0,864 | 0,861 0,869 Y Y Y
120 | TRUONG SA 0,171 0,17 0,168 | 1,053 1,05 1,036 Y Y Y
121 | TUY HOA 0,105 0,104 0,11 0,764 | 0,754 0,8 Y Y Y
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Khoing cach I6n nhat Két qua danh gia

giira ham Gumbel véi | Tiéu chuin Kolmogorov | (Y-chap nhan; N- Khong
TT Tram ham thyc nghiém chip nhan)

Gust 10- 2- Gust 10- 2- Gust 10- 2-

minute | minute minute | minute minute | minute
122 | AN KHE 0,222 0,228 0,217 | 1,313 1,35 1,286 Y Y Y
123 | AYUNPA 0,124 0,128 0,122 | 0,754 | 0,777 0,74 Y Y Y
124 | BAO LOC 0,115 0,123 0,117 0,81 0,873 0,828 Y Y Y
125 | BUON HO 0,265 0,262 0,267 | 1,522 | 1,504 1,536 N N N
126 |BUON MA 0,154 0,158 0,153 | 1,112 | 1,141 1,1 Y Y Y
THUOT
127 | DAK NONG 0,099 0,101 0,101 | 0,605 | 0,616 0,617 Y Y Y
128 | DAKTO 0,142 0,145 0,139 | 0,826 | 0,843 0,81 Y Y Y
129 | DA LAT 0,123 0,125 0,126 0,74 0,751 0,759 Y Y Y
130 | KON TUM 0,106 0,113 0,107 | 0,663 | 0,704 0,666 Y Y Y
131 | LIEN 0,124 0,127 0,121 | 0,832 | 0,854 0,814 Y Y Y
KHUONG

132 | MDRAC 0,08 0,083 0,076 | 0,49 | 0,514 0,466 Y Y Y
133 | PLAYCU 0,152 0,153 0,155 | 1,067 | 1,072 1,085 Y Y Y
134 | BAC LIEU 0,086 0,091 0,093 | 0,511 | 0,536 0,552 Y Y Y
135 | BATRI 0,113 0,112 0,115 | 0,678 | 0,672 0,69 Y Y Y
136 | BINH PHUOC | 0,129 0,128 0,129 | 0,786 | 0,781 0,784 Y Y Y
137 | CA MAU 0,117 0,119 0,118 | 0,642 0,65 0,644 Y Y Y
138 | CANG LONG 0,169 0,173 0,17 | 0,913 | 0,931 0,913 Y Y Y
139 | CAN THO 0,131 0,127 0,135 0,72 0,696 0,742 Y Y Y
140 | CAO LANH 0,108 0,118 0,107 | 0,647 | 0,711 0,64 Y Y Y
141 | CHAU DOC 0,152 0,159 0,153 0,91 0,953 0,915 Y Y Y
142 | CON DAO 0,148 0,151 0,145 | 1,047 | 1,069 1,027 Y Y Y
143 | DONG PHU 0,118 0,117 0,118 | 0,689 | 0,683 0,688 Y Y Y
144 | MOC HOA 0,151 0,149 0,152 | 0,917 | 0,908 0,925 Y Y Y
145 | MY THO 0,111 0,112 0,113 | 0,666 | 0,671 0,678 Y Y Y
146 | PHU QUOC 0,064 0,067 0,066 | 0,441 | 0,458 0,45 Y Y Y
147 | RACH GIA 0,143 0,148 0,141 | 1,009 | 1,047 0,999 Y Y Y
148 | SOC TRANG 0,102 0,103 0,104 | 0,689 0,7 0,706 Y Y Y
149 | TAY NINH 0,164 0,165 0,167 | 0,984 | 0,988 1,004 Y Y Y
150 | VUNG TAU 0,17 0,171 0,17 1,191 | 1,196 1,193 Y Y Y
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3.3. KET QUA XAY DUNG BAN PO PHAN VUNG AP LUC GIO
3.3.1. Két qud tinh todn ddic trung toc dp gi6 va ap luc gié ¢ cac chu ky lap khac
nhau

Trén co so bo s lidu gio 2 phat thoi ky 1961-2016 da duoc chuan hda, cac két
qua tinh toan gié 2 phuat, 10 phat, gio giat (3 gidy), gio 1 gio ¢ dia hinh dang Nga va ap
luc gi6 tuong ung da dugc tinh toan.

Cac két qua tinh toan duoc thuc hién:

- Toc do gid 2 phit & cac chu ky ldp khac nhau dugc trinh bay trong Bang 3.3.

- Toc do gi6 10 phut & cac chu ky lip khac nhau dugc trinh bay trong Bang 3.4.

- Téc do gid giat & cac chu ky lap khac nhau duoc trinh bay trong Bang 3.5.

- Ap lyc gi6 tuong tng véi toe do6 gid giat & cac chu ky lip khac nhau duoc trinh
bay trong Bang 3.6.

- Ap luc gi6 twong (ng vai tée do gi6 10 phit ¢ cac chu ky lip khac nhau duoc
trinh bay trong Bang 3.7.

- Ap luc gid twong tng vai toe do gid 1 gid & cac chu ky lip khac nhau dugc
trinh bay trong Bang 3.7.

- Téc do gi6 10 phat, 1 gio va ap luc gio twong tng ¢ dia hinh dang Nga duoc
trinh bay trong Bang 3.8.

V& co ban c6 thé nhan thay quy luat phan bé: Toc d6 gid va ap luc gio Ion nhat
& khu vuc ven bién phia Béc; thip nhat ¢ khu vuc Tay Nguyén va Nam Bg, ving nui

Viét Nam. Khu vuc Tay Bac ¢6 toc do gié twong dbi lon.
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Bang 3.3. Két qua tinh toan téc dé gio 2 phuat (m/s) Ién nhat & cac chu ky lip khac nhau

TRAM | V2(1)[V2(5)[V2(10) [V2(20) [V2(50) [V2(100)[V2(200)[V2(300)[V2(500) [V2(700) V2(1000)V2(1700)]  \V2(3000)
MUONGTE 16.7 | 248 | 282 | 315 | 360 | 394 | 428 | 448 | 472 | 489 | 506 | 532 56.0
SINHO 172 | 228 | 251 | 275 | 30.6 | 330 | 354 | 36.7 | 385 | 396 | 408 | 426 44.6
TAMDUONG | 22.4 | 320 | 36.0 | 40.1 | 454 | 495 | 535 | 558 | 58.8 | 608 | 629 | 659 69.2
THANUYEN | 20.6 | 27.7 | 30.7 | 33.7 | 37.7 | 40.7 | 437 | 454 | 476 | 491 | 506 | 529 55.4
LAICHAU 239 | 32.8 | 366 | 40.3 | 453 | 49.0 | 528 | 550 | 57.7 | 595 | 615 | 643 67.4
TUANGIAO 189 | 269 | 30.3 | 33.7 | 381 | 415 | 449 | 468 | 493 | 510 | 527 | 553 58.0
PHADIN 219 | 28.7 | 315 | 344 | 381 | 410 | 438 | 455 | 475 | 489 | 504 | 526 54.9
DIENBIEN 19.1 | 269 | 302 | 335 | 37.9 | 412 | 445 | 464 | 488 | 504 | 521 | 546 573
QUYNHNHAI | 17.6 | 241 | 268 | 295 | 33.1 | 358 | 385 | 40.1 | 421 | 434 | 448 | 469 49.1
SONGMA 173 | 238 | 266 | 294 | 331 | 358 | 386 | 402 | 423 | 436 | 450 | 472 49.4
CONOI 178 | 23.7 | 262 | 286 | 319 | 343 | 368 | 382 | 400 | 412 | 425 | 444 46.4
YENCHAU 204 | 26.0 | 285 | 30.9 | 340 | 364 | 388 | 402 | 420 | 432 | 444 | 462 48.2
BACYEN 201 | 27.0 | 299 | 32.8 | 36.6 | 395 | 423 | 440 | 462 | 476 | 490 | 512 53.6
PHUYEN 211 | 285 | 31.7 | 349 | 30.1 | 422 | 454 | 472 | 495 | 511 | 527 | 551 57.7
MOCCHAU 207 | 284 | 31.7 | 350 | 39.3 | 426 | 459 | 478 | 502 | 518 | 535 | 56.0 58.6
SONLA 200 | 284 | 320 | 355 | 40.2 | 437 | 473 | 493 | 519 | 537 | 555 | 582 61.1
KIMBOI 159 | 21.7 | 242 | 266 | 299 | 323 | 348 | 362 | 380 | 392 | 404 | 423 443
MAICHAU 183 | 259 | 292 | 324 | 36.7 | 399 | 431 | 450 | 474 | 490 | 506 | 531 55.7
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TRAM  [V2(1) [V2(5) [V2(10)[V2(20) [V2(50) [V2(100)[V2(200)[V2(300)[V2(500) [V2(700) [V2(1000)[V2(1700)] \V/2(3000)
CHINE 153 | 215 | 241 | 26.8 | 30.3 | 329 | 355 | 37.0 | 39.0 | 403 | 416 | 436 45.8
LACSON 189 | 25.1 | 27.7 | 304 | 338 | 365 | 39.1 | 406 | 426 | 439 | 452 | 472 49.4
HOABINH 171 | 234 | 260 | 28.7 | 32.1 | 348 | 374 | 389 | 409 | 422 | 435 | 455 47.7
HOANGSUPHI | 19.9 | 27.7 | 30.9 | 342 | 385 | 41.8 | 450 | 469 | 493 | 509 | 526 | 55.1 57.8
BACME 222 | 302 | 335 | 369 | 413 | 447 | 480 | 500 | 525 | 541 | 558 | 58.4 61.1
BACQUANG | 167 | 230 | 256 | 283 | 31.8 | 344 | 370 | 386 | 405 | 418 | 431 | 451 47.3
HAGIANG 168 | 233 | 26.1 | 288 | 32.4 | 352 | 37.9 | 395 | 415 | 428 | 443 | 463 48.6
BACHA 184 | 26.1 | 294 | 32.6 | 37.0 | 402 | 435 | 454 | 478 | 494 | 511 | 536 56.2
SAPA 206 | 27.1 | 299 | 32.7 | 363 | 39.1 | 418 | 435 | 455 | 468 | 483 | 50.4 52.6
LAOCAI 146 | 178 | 191 | 205 | 222 | 236 | 249 | 257 | 267 | 273 | 280 | 290 30.1
MUCANGCHAI | 19.3 | 250 | 27.3 | 29.7 | 32.9 | 352 | 37.6 | 39.0 | 40.8 | 419 | 431 | 450 46.9
VANCHAN 178 | 241 | 26,7 | 293 | 328 | 355 | 381 | 396 | 416 | 429 | 442 | 462 48.4
LUCYEN 176 | 238 | 265 | 29.1 | 32.6 | 353 | 37.9 | 39.4 | 414 | 427 | 440 | 460 48.2
YENBAI 189 | 251 | 27.7 | 30.3 | 338 | 364 | 39.0 | 405 | 425 | 437 | 451 | 471 49.2
HAMYEN 146 | 224 | 25.7 | 289 | 332 | 365 | 39.8 | 417 | 441 | 457 | 474 | 499 52.5
TUYENQUANG | 17.9 | 24.7 | 27.7 | 30.6 | 344 | 373 | 402 | 418 | 440 | 454 | 469 | 491 51.4
CHIEMHOA | 18.7 | 25.8 | 288 | 31.7 | 35.7 | 38.7 | 416 | 434 | 456 | 47.0 | 486 | 50.8 53.3
CHORA 165 | 21.7 | 239 | 26.1 | 29.1 | 313 | 335 | 348 | 364 | 375 | 386 | 403 42.1
NGANSON 183 | 245 | 271 | 298 | 332 | 358 | 384 | 399 | 419 | 431 | 445 | 465 48.6
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TRAM  [V2(1) [V2(5) [V2(10)[V2(20) [V2(50) [V2(100)[V2(200)[V2(300)[V2(500) [V2(700) [V2(1000)[V2(1700)] \V/2(3000)
BACCAN 178 | 238 | 264 | 289 | 323 | 349 | 374 | 389 | 408 | 420 | 433 | 453 47.4
DINHHOA 177 | 237 | 263 | 289 | 322 | 348 | 373 | 388 | 40.7 | 420 | 433 | 452 47.3
THAINGUYEN | 18.7 | 25.6 | 28.4 | 31.3 | 351 | 38.0 | 40.9 | 426 | 447 | 461 | 476 | 49.8 52.1
PHUHO 186 | 242 | 265 | 288 | 31.9 | 342 | 366 | 379 | 39.6 | 408 | 420 | 438 45.7
VIETTRI 194 | 264 | 293 | 323 | 362 | 39.1 | 421 | 438 | 460 | 474 | 489 | 512 53.6
TAMDAO 222 | 283 | 309 | 335 | 369 | 395 | 421 | 436 | 455 | 468 | 481 | 50.1 52.2
BAOLAC 153 | 208 | 231 | 255 | 285 | 30.8 | 331 | 345 | 362 | 373 | 385 | 403 42.1
NGUYENBINH | 158 | 209 | 23.0 | 25.1 | 279 | 301 | 322 | 334 | 350 | 360 | 371 | 387 405
TRUNGKHANH| 16.9 | 225 | 248 | 27.1 | 302 | 326 | 349 | 363 | 380 | 391 | 403 | 421 44.0
CAOBANG 222 | 294 | 32.4 | 355 | 395 | 425 | 456 | 473 | 496 | 511 | 526 | 549 57.4
BACSON 156 | 20.6 | 22.8 | 249 | 27.7 | 299 | 320 | 332 | 348 | 358 | 369 | 386 40.3
HUULUNG 155 | 21.0 | 234 | 25.7 | 288 | 311 | 334 | 348 | 365 | 376 | 388 | 406 425
DINHLAP 154 | 203 | 224 | 245 | 272 | 293 | 314 | 326 | 341 | 351 | 362 | 37.8 395
THATKHE 143 | 19.4 | 215 | 23.7 | 265 | 287 | 30.8 | 321 | 336 | 347 | 358 | 374 39.2
LANGSON 168 | 226 | 25.1 | 27.6 | 30.8 | 333 | 358 | 37.2 | 39.0 | 402 | 415 | 434 45.4
LUCNGAN 18.1 | 245 | 27.3 | 30.0 | 336 | 363 | 39.0 | 406 | 426 | 439 | 453 | 474 49.6
SONDONG 167 | 21.7 | 23.8 | 26.0 | 288 | 309 | 330 | 342 | 358 | 368 | 379 | 396 41.3
BACGIANG 166 | 220 | 243 | 265 | 295 | 31.8 | 341 | 354 | 371 | 382 | 393 | 411 42.9
HIEPHOA 149 | 207 | 232 | 25.6 | 289 | 313 | 338 | 352 | 370 | 382 | 395 | 413 43.3
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TRAM  [V2(1) [V2(5) [V2(10)[V2(20) [V2(50) [V2(100)[V2(200)[V2(300)[V2(500) [V2(700) [V2(1000)[V2(1700)] \V/2(3000)
UONGBI 19.1 | 266 | 29.8 | 32.9 | 37.1 | 402 | 434 | 452 | 475 | 491 | 507 | 53.1 55.7
coTO 252 | 32.8 | 36.1 | 39.3 | 435 | 46.8 | 500 | 518 | 542 | 558 | 574 | 59.9 62.5
BAICHAY 226 | 295 | 32.4 | 353 | 39.1 | 42.0 | 449 | 466 | 487 | 501 | 516 | 53.8 56.2
CUAONG 221 | 290 | 31.9 | 347 | 386 | 414 | 443 | 460 | 481 | 495 | 510 | 53.2 55.6
TIENYEN 188 | 26.1 | 291 | 32.2 | 36.3 | 39.3 | 424 | 442 | 464 | 479 | 495 | 518 54.3
MONGCAI 211 | 287 | 31.9 | 350 | 392 | 424 | 456 | 474 | 498 | 513 | 529 | 554 58.0
PHULIEN 219 | 295 | 32.7 | 359 | 402 | 434 | 466 | 485 | 509 | 524 | 541 | 56.6 59.2
HONDAU 263 | 339 | 37.2 | 40.4 | 446 | 478 | 51.0 | 529 | 553 | 56.8 | 585 | 60.9 63.6
BACHLONGVI | 288 | 36.3 | 395 | 42.7 | 468 | 500 | 53.1 | 550 | 57.3 | 588 | 605 | 62.9 65.5
BAVI 181 | 238 | 26.2 | 28.7 | 31.8 | 343 | 36.7 | 381 | 39.9 | 41.0 | 423 | 441 46.1
HADONG 174 | 239 | 266 | 293 | 329 | 356 | 383 | 399 | 418 | 432 | 445 | 4656 48.8
SONTAY 177 | 238 | 264 | 290 | 324 | 350 | 375 | 39.1 | 410 | 422 | 435 | 455 47.6
LANG 186 | 249 | 276 | 30.2 | 338 | 364 | 39.1 | 406 | 426 | 439 | 453 | 473 49.5
CHILINH 193 | 248 | 272 | 295 | 326 | 350 | 37.3 | 387 | 40.4 | 415 | 427 | 445 46.4
HAIDUONG 185 | 247 | 274 | 300 | 334 | 36.1 | 387 | 402 | 421 | 434 | 447 | 467 48.9
HUNGYEN 184 | 255 | 285 | 315 | 354 | 384 | 414 | 431 | 453 | 467 | 483 | 505 53.0
NAMDINH 207 | 285 | 31.8 | 350 | 39.3 | 426 | 459 | 478 | 502 | 51.8 | 534 | 559 58.6
VANLY 233 | 307 | 338 | 369 | 411 | 442 | 473 | 492 | 515 | 530 | 546 | 57.0 59.6
THAIBINH 203 | 294 | 332 | 37.0 | 421 | 459 | 497 | 520 | 548 | 567 | 586 | 616 64.7
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TRAM  [V2(1) [V2(5) [V2(10)[V2(20) [V2(50) [V2(100)[V2(200)[V2(300)[V2(500) [V2(700) [V2(1000)[V2(1700)] \V/2(3000)
HANAM 171|237 | 265 | 29.4 | 331 | 359 | 38.7 | 403 | 424 | 437 | 452 | 473 49.6
NINHBINH 194 | 279 | 315 | 351 | 39.8 | 434 | 469 | 490 | 517 | 534 | 552 | 580 60.9
NHOQUAN 198 | 28.1 | 31.6 | 351 | 39.7 | 432 | 46.7 | 488 | 513 | 530 | 548 | 575 60.3
YENDINH 196 | 27.4 | 30.7 | 340 | 383 | 416 | 449 | 468 | 492 | 508 | 525 | 550 57.7
BAITHUONG | 157 | 215 | 23.9 | 26.4 | 29.6 | 320 | 345 | 359 | 37.7 | 389 | 401 | 420 44.0
NHUXUAN 183 | 241 | 266 | 29.0 | 32.3 | 347 | 372 | 386 | 404 | 416 | 429 | 448 46.8
TINHGIA 19.0 | 270 | 304 | 33.8 | 382 | 416 | 450 | 47.0 | 495 | 51.1 | 528 | 554 58.2
THANHHOA | 20.0 | 28.0 | 31.4 | 347 | 39.2 | 426 | 459 | 479 | 504 | 520 | 53.7 | 56.3 59.0
HOIXUAN 184 | 258 | 28.9 | 32.0 | 36.1 | 39.2 | 423 | 442 | 464 | 479 | 495 | 519 54.5
SAMSON 190 | 257 | 28.6 | 314 | 351 | 379 | 40.7 | 424 | 445 | 458 | 473 | 494 51.7
QUYCHAU 157 | 225 | 254 | 283 | 32.1 | 349 | 37.8 | 395 | 416 | 430 | 445 | 467 49.0
QUYHOP 171 | 228 | 252 | 27.7 | 308 | 333 | 357 | 37.1 | 388 | 400 | 412 | 431 45.1
TAYHIEU 174 | 246 | 27.7 | 30.8 | 348 | 37.8 | 409 | 427 | 449 | 464 | 480 | 503 52.8
QUYNHLUU | 19.8 | 266 | 294 | 323 | 36.1 | 389 | 41.8 | 435 | 456 | 469 | 484 | 506 52.9
CONCUONG | 141 | 189 | 209 | 230 | 256 | 27.7 | 29.7 | 309 | 323 | 333 | 344 | 359 376
DOLUONG 162 | 226 | 253 | 280 | 315 | 342 | 369 | 384 | 404 | 417 | 431 | 452 47.4
TUONGDUONG| 14.4 | 19.9 | 223 | 246 | 27.7 | 300 | 324 | 337 | 354 | 366 | 378 | 39.5 41.4
VINH 206 | 279 | 31.0 | 340 | 381 | 411 | 442 | 460 | 482 | 497 | 513 | 536 56.1
HONNGU 257 | 337 | 37.1 | 405 | 450 | 484 | 518 | 537 | 562 | 579 | 596 | 622 65.0
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TRAM  [V2(1) [V2(5) [V2(10)[V2(20) [V2(50) [V2(100)[V2(200)[V2(300)[V2(500) [V2(700) [V2(1000)[V2(1700)] \V/2(3000)
HUONGKHE | 16.6 | 229 | 25.6 | 28.3 | 31.8 | 345 | 37.1 | 387 | 406 | 41.9 | 433 | 453 475
KYANH 225 | 307 | 341 | 375 | 420 | 455 | 489 | 509 | 534 | 550 | 568 | 59.4 62.2
HATINH 196 | 282 | 31.9 | 355 | 40.3 | 440 | 476 | 49.7 | 524 | 542 | 561 | 58.8 61.8
TUYENHOA | 17.7 | 23.1 | 254 | 27.7 | 307 | 330 | 353 | 367 | 384 | 395 | 407 | 424 44.3
BADON 177 | 243 | 271 | 299 | 336 | 364 | 392 | 409 | 429 | 443 | 457 | 479 50.2
DONGHOI 196 | 263 | 29.2 | 32.0 | 358 | 38.6 | 414 | 431 | 452 | 466 | 480 | 50.2 52.5
CONCO 198 | 26.7 | 29.6 | 32.4 | 36.2 | 39.1 | 420 | 437 | 458 | 472 | 487 | 509 53.2
DONGHA 187 | 246 | 271 | 296 | 329 | 354 | 379 | 394 | 412 | 424 | 437 | 456 47.6
KHESANH 176 | 236 | 26.2 | 28.7 | 32.1 | 346 | 372 | 387 | 405 | 418 | 431 | 450 47.1
ALUOI 183 | 256 | 28.6 | 31.7 | 358 | 38.8 | 419 | 437 | 459 | 474 | 490 | 513 53.8
NAMDONG 163 | 21.9 | 243 | 26,6 | 298 | 322 | 345 | 359 | 37.7 | 388 | 400 | 419 43.8
HUE 174 | 237 | 264 | 291 | 326 | 353 | 380 | 396 | 415 | 428 | 442 | 463 485
DANANG 19.1 | 26.4 | 295 | 325 | 36.6 | 39.6 | 427 | 445 | 467 | 482 | 498 | 521 54.6
TAMKY 172 | 231 | 255 | 280 | 31.2 | 337 | 361 | 375 | 393 | 405 | 418 | 436 45.7
TRAMY 189 | 273 | 30.8 | 344 | 390 | 426 | 461 | 482 | 508 | 525 | 543 | 57.0 59.9
BATO 192 | 271 | 305 | 338 | 382 | 41.6 | 449 | 469 | 493 | 509 | 526 | 552 57.9
QUANGNGAI | 17.2 | 24.8 | 280 | 313 | 355 | 38.7 | 419 | 438 | 462 | 47.8 | 494 | 519 54.5
LYSON 220 | 286 | 315 | 343 | 380 | 409 | 437 | 453 | 474 | 488 | 502 | 524 54.7
HOAINHON 193 | 270 | 30.2 | 334 | 37.7 | 409 | 442 | 460 | 484 | 500 | 516 | 54.1 56.8
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TRAM  [V2(1) [V2(5) [V2(10)[V2(20) [V2(50) [V2(100)[V2(200)[V2(300)[V2(500) [V2(700) [V2(1000)[V2(1700)] \V/2(3000)
QUYNHON 198 | 30.0 | 343 | 386 | 443 | 485 | 528 | 553 | 585 | 60.6 | 628 | 66.0 69.6
SONHOA 195 | 252 | 27.6 | 30.1 | 332 | 357 | 381 | 395 | 412 | 424 | 436 | 455 475
TUYHOA 181 | 253 | 283 | 31.3 | 353 | 38.3 | 413 | 430 | 452 | 467 | 482 | 505 53.0
NHATRANG | 19.0 | 244 | 26.7 | 29.0 | 32.0 | 343 | 36.6 | 379 | 39.6 | 407 | 419 | 436 455
CAMRANH 175 | 230 | 254 | 27.7 | 309 | 332 | 355 | 369 | 386 | 398 | 410 | 4258 44.7
TRUONGSA | 246 | 31.1 | 339 | 36.7 | 403 | 431 | 458 | 474 | 495 | 50.8 | 522 | 543 56.6
SONGTUTAY | 23.8 | 31.7 | 35.1 | 385 | 429 | 462 | 496 | 516 | 540 | 556 | 57.4 | 59.9 62.7
PHANTHIET | 17.1 | 228 | 252 | 27.7 | 30.8 | 333 | 35.7 | 37.1 | 388 | 400 | 412 | 431 45.1
HAMTAN 157 | 215 | 23.9 | 26.4 | 296 | 320 | 345 | 359 | 37.7 | 389 | 401 | 420 44.0
PHUQUY 211 | 267 | 29.1 | 315 | 346 | 37.0 | 39.4 | 408 | 425 | 436 | 449 | 467 48.6
DACTO 133 | 173 | 189 | 206 | 22.8 | 244 | 261 | 271 | 283 | 291 | 299 | 312 32.6
KONTUM 141 | 189 | 209 | 230 | 25.7 | 277 | 29.7 | 309 | 324 | 334 | 344 | 360 37.7
PLAYCU 173 | 218 | 238 | 25.7 | 283 | 302 | 321 | 332 | 347 | 356 | 366 | 381 39.7
ANKHE 176 | 225 | 245 | 26,6 | 293 | 313 | 334 | 346 | 361 | 370 | 381 | 397 41.3
AYUNPA 149 | 192 | 21.0 | 228 | 253 | 271 | 289 | 299 | 313 | 322 | 331 | 345 36.0
M'DRAK 194 | 257 | 283 | 31.0 | 344 | 371 | 39.7 | 412 | 432 | 445 | 458 | 4758 50.0
BUONMATHUO| 17.4 | 239 | 26.6 | 29.3 | 329 | 356 | 383 | 39.9 | 419 | 432 | 446 | 466 48.9
BUONHO 199 | 244 | 263 | 283 | 30.8 | 327 | 346 | 358 | 372 | 381 | 391 | 405 42.1
DACNONG 187 | 243 | 26.7 | 29.0 | 322 | 345 | 369 | 382 | 400 | 411 | 423 | 441 46.1
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TRAM  [V2(1) [V2(5) [V2(10)[V2(20) [V2(50) [V2(100)[V2(200)[V2(300)[V2(500) [V2(700) [V2(1000)[V2(1700)] \V/2(3000)
LIENKHUONG | 14.1 | 178 | 19.4 | 20.9 | 23.0 | 245 | 26.1 | 27.0 | 281 | 289 | 297 | 309 32.2
DALAT 190 | 253 | 27.9 | 30.6 | 341 | 367 | 393 | 409 | 428 | 441 | 454 | 474 49.6
BAOLOC 140 | 188 | 20.8 | 22.8 | 25.4 | 274 | 29.4 | 305 | 320 | 330 | 340 | 355 37.2
DONGPHU 162 | 21.0 | 231 | 251 | 27.8 | 299 | 31.9 | 331 | 347 | 357 | 367 | 383 40.0
PHUOCLONG | 24.7 | 343 | 383 | 424 | 47.7 | 51.8 | 558 | 581 | 611 | 631 | 651 | 682 715
TAYNINH 183 | 239 | 26.2 | 286 | 31.7 | 340 | 363 | 37.7 | 39.4 | 406 | 418 | 436 455
VUNGTAU 179 | 226 | 24.6 | 26,6 | 293 | 313 | 333 | 344 | 359 | 369 | 379 | 394 41.1
TANSONNHAT | 185 | 24.7 | 27.4 | 300 | 335 | 362 | 388 | 404 | 423 | 436 | 449 | 470 49.1
XUANLOC 125 | 160 | 175 | 19.0 | 21.0 | 225 | 240 | 249 | 260 | 267 | 275 | 286 29.8
MOCHOA 151 | 19.0 | 20.7 | 223 | 245 | 261 | 27.8 | 288 | 300 | 308 | 316 | 329 34.2
MYTHO 169 | 220 | 241 | 263 | 29.1 | 313 | 334 | 347 | 363 | 373 | 384 | 401 41.8
CAOLANH 134 | 172 | 188 | 204 | 225 | 242 | 258 | 26.7 | 279 | 287 | 295 | 307 32.0
BATRI 154 | 198 | 21.6 | 235 | 259 | 27.8 | 296 | 30.7 | 320 | 329 | 339 | 353 36.8
CANGLONG | 181 | 229 | 250 | 27.1 | 298 | 318 | 339 | 351 | 366 | 37.6 | 386 | 402 41.9
CHAUDOC 147 | 189 | 206 | 22.4 | 247 | 265 | 283 | 293 | 306 | 315 | 324 | 337 35.2
CANTHO 173 | 235 | 26.2 | 288 | 322 | 349 | 375 | 39.0 | 409 | 422 | 436 | 456 47.7
SOCTRANG 151 | 193 | 21.0 | 22.8 | 25.1 | 269 | 286 | 29.7 | 31.0 | 31.8 | 327 | 341 355
RACHGIA 205 | 280 | 31.2 | 343 | 385 | 41.6 | 448 | 466 | 489 | 505 | 521 | 545 57.1
PHUQUOC 226 | 298 | 32.9 | 36.0 | 40.0 | 430 | 461 | 479 | 501 | 516 | 532 | 555 58.0
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TRAM | V2(1)[V2(5) [V2(10)[V2(20) [V2(50) [V2(100)[V2(200)[V2(300)[V2(500) [V2(700)[V2(1000)V2(1700)] V2(3000)
THOCHU 199 | 269 | 299 | 329 | 36.8 39.8 42.7 44 .4 46.6 48.1 49.6 51.8 54.3
BACLIEU 189 | 239 | 26.1 | 28.2 | 31.0 33.1 35.2 36.5 38.1 39.1 40.2 41.8 43.5
CAMAU 189 | 246 | 27.0 | 294 | 32.6 35.0 37.4 38.8 40.6 41.7 43.0 44.8 46.8

Bang 3.4. Két qua tinh toan téc @é gi6 10 phat (m/s) 16n nhat & cac chu ky lip khac nhau
TRAM V10(1) | V10(5) | V10(10) | V10(20) | V10(50) [V10(100)[V10(200)|V10(300)[\V10(500)[V10(700) M10(1000)\V10(1700)\V10(3000)
MUONGTE 154 | 227 | 258 | 289 | 330 | 361 | 392 | 410 | 433 | 448 | 464 48.8 51.3
SINHO 157 | 209 | 231 | 252 | 281 | 303 | 324 | 337 | 353 | 363 | 375 39.1 40.9
TAMDUONG 205 | 293 | 330 | 368 | 416 | 453 | 490 | 512 | 539 | 557 | 576 60.5 635
THANUYEN 189 | 254 | 282 | 309 | 346 | 373 | 401 | 417 | 437 | 450 | 464 485 50.8
LAICHAU 220 | 301 | 335 | 370 | 415 | 450 | 484 | 504 | 529 | 546 | 564 59.0 61.8
TUANGIAO 173 | 247 | 278 | 309 | 350 | 381 | 412 | 430 | 452 | 467 | 483 50.7 53.2
PHADIN 201 | 263 | 289 | 315 | 350 | 376 | 402 | 417 | 436 | 449 | 462 482 50.3
DIENBIEN 175 | 247 | 277 | 308 | 348 | 378 | 408 | 426 | 448 | 462 | 478 50.1 52.6
QUYNHNHAI | 162 | 221 | 246 | 270 | 303 | 328 | 353 | 368 | 386 | 398 | 411 430 45.0
SONGMA 159 | 219 | 244 | 270 | 303 | 329 | 354 | 369 | 388 | 400 | 413 432 453
CONOI 164 | 217 | 240 | 262 | 292 | 315 | 337 | 351 | 367 | 378 | 390 407 425
YENCHAU 187 | 239 | 261 | 283 | 312 | 334 | 356 | 369 | 385 | 396 | 407 424 442
BACYEN 185 | 247 | 274 | 300 | 335 | 362 | 388 | 404 | 423 | 436 | 450 47.0 492
PHUYEN 193 | 262 | 291 | 320 | 358 | 387 | 416 | 433 | 454 | 468 | 483 50.5 52.9
MOCCHAU 189 | 261 | 291 | 321 | 361 | 391 | 421 | 438 | 460 | 475 | 490 51.3 53.8
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TRAM V10(1) | V10(5) | V10(10) | V10(20) | V10(50) [\V10(100)[V10(200)[V10(300)[V10(500)[V10(700)[V'10(1000)\10(1700)\10(3000)
SONLA 184 | 260 | 293 | 326 | 369 | 401 | 433 | 452 | 476 | 492 50.9 53.4 56.0
KIMBOI 146 | 199 | 222 | 244 | 274 | 296 | 319 | 332 | 348 | 359 371 38.8 406
MAICHAU 16.7 | 238 | 267 | 297 | 336 | 366 | 395 | 413 | 435 | 449 46.4 487 51.1
CHINE 140 | 197 | 221 | 246 | 277 | 302 | 326 | 340 | 357 | 369 38.2 40.0 42.0
LACSON 173 | 230 | 254 | 279 | 310 | 334 | 359 | 373 | 390 | 402 415 433 453
HOABINH 157 | 214 | 239 | 263 | 295 | 319 | 343 | 357 | 375 | 387 39.9 418 437
HOANGSUPHI | 183 | 254 | 284 | 314 | 353 | 383 | 413 | 430 | 452 | 46.7 482 50.5 53.0
BACME 204 | 276 | 307 | 338 | 379 | 410 | 440 | 458 | 481 | 496 51.2 535 56.1
BACQUANG 154 | 211 | 235 | 259 | 291 | 315 | 340 | 354 | 371 | 383 396 414 434
HAGIANG 154 | 214 | 239 | 264 | 297 | 322 | 348 | 362 | 381 | 39.3 40.6 425 446
BACHA 168 | 239 | 269 | 299 | 339 | 369 | 399 | 416 | 438 | 453 46.8 49.1 51.6
SAPA 189 | 249 | 274 | 300 | 333 | 358 | 384 | 399 | 417 | 430 443 46.2 483
LAOCAI 134 | 163 | 175 | 188 | 204 | 216 | 228 | 235 | 244 | 250 25.7 26.6 276
MUCANGCHAI| 17.7 | 229 | 251 | 273 | 301 | 323 | 345 | 358 | 374 | 384 | 396 41.2 43.0
VANCHAN 163 | 221 | 245 | 269 | 301 | 325 | 349 | 364 | 381 | 39.3 405 42.4 444
LUCYEN 161 | 219 | 243 | 267 | 299 | 323 | 347 | 362 | 379 | 391 40.4 42.2 44.2
YENBAI 173 | 230 | 254 | 278 | 310 | 334 | 358 | 372 | 389 | 401 413 4322 451
HAMYEN 134 | 205 | 235 | 265 | 305 | 335 | 365 | 382 | 404 | 419 434 457 482
TUYENQUANG| 164 | 227 | 254 | 280 | 315 | 342 | 368 | 384 | 403 | 416 43.0 450 472
CHIEMHOA 172 | 236 | 264 | 291 | 327 | 355 | 382 | 398 | 418 | 431 445 46.6 489
CHORA 151 | 199 | 219 | 240 | 266 | 287 | 307 | 319 | 334 | 344 35.4 36.9 38.6
NGANSON 168 | 225 | 249 | 273 | 305 | 328 | 352 | 366 | 384 | 396 40.8 42.6 446
BACCAN 163 | 218 | 242 | 265 | 296 | 320 | 343 | 357 | 374 | 385 39.7 415 434
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TRAM V10(1) | V10(5) | V10(10) | V10(20) | V10(50) [\V10(100)[V10(200)[V10(300)[V10(500)[V10(700)[V'10(1000)\10(1700)\10(3000)
DINHHOA 162 | 218 | 241 | 265 | 296 | 319 | 342 | 356 | 373 | 385 39.7 415 434
THAINGUYEN | 172 | 234 | 261 | 287 | 322 | 349 | 375 | 390 | 41.0 | 423 436 456 478
PHUHO 171 | 222 | 243 | 264 | 293 | 314 | 335 | 348 | 364 | 374 | 385 40.1 41.9
VIETTRI 178 | 242 | 269 | 296 | 332 | 359 | 386 | 402 | 422 | 435 448 46.9 49.1
TAMDAO 203 | 260 | 283 | 307 | 339 | 362 | 386 | 400 | 418 | 429 44.1 46.0 479
BAOLAC 141 | 191 | 212 | 233 | 261 | 283 | 304 | 316 | 332 | 342 353 36.9 38.7
NGUYENBINH | 145 | 191 | 211 | 230 | 256 | 276 | 295 | 306 | 321 | 33.0 34.0 355 371
TRUNGKHANH| 155 | 20.6 | 228 | 249 | 277 | 299 | 320 | 332 | 348 | 359 37.0 38.6 403
CAOBANG 203 | 269 | 297 | 325 | 362 | 390 | 418 | 434 | 455 | 468 482 50.4 52.7
BACSON 143 | 189 | 209 | 228 | 254 | 274 | 293 | 305 | 319 | 329 339 354 37.0
HUULUNG 142 | 193 | 214 | 236 | 264 | 285 | 306 | 319 | 335 | 345 356 37.2 39.0
DINHLAP 142 | 187 | 206 | 225 | 250 | 269 | 288 | 299 | 313 | 322 332 34.6 36.2
THATKHE 131 | 178 | 198 | 217 | 243 | 263 | 282 | 294 | 308 | 318 328 343 35.9
LANGSON 154 | 207 | 230 | 253 | 283 | 305 | 328 | 341 | 358 | 369 38.0 39.8 416
LUCNGAN 166 | 225 | 250 | 275 | 308 | 333 | 358 | 372 | 390 | 402 415 434 455
SONDONG 153 | 199 | 219 | 238 | 264 | 283 | 303 | 314 | 328 | 338 348 36.3 37.9
BACGIANG 152 | 202 | 222 | 243 | 271 | 292 | 313 | 325 | 340 | 350 36.1 377 39.4
HIEPHOA 137 | 190 | 213 | 235 | 265 | 287 | 310 | 323 | 339 | 350 36.2 37.9 39.7
UONGBI 175 | 244 | 273 | 302 | 340 | 369 | 398 | 415 | 436 | 450 465 487 51.0
CoTO 231 | 301 | 331 | 360 | 399 | 429 | 458 | 475 | 497 | 511 52.7 54.9 57.3
BAICHAY 207 | 27.0 | 297 | 323 | 359 | 385 | 412 | 427 | 447 | 460 473 49.4 515
CUAONG 203 | 266 | 292 | 319 | 354 | 380 | 406 | 422 | 441 | 454 | 468 48.8 51.0
TIENYEN 172 | 239 | 267 | 295 | 333 | 361 | 389 | 405 | 426 | 439 454 475 498
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TRAM V10(1) | V10(5) | V10(10) | V10(20) | V10(50) [\V10(100)[V10(200)[V10(300)[V10(500)[V10(700)[V'10(1000)\10(1700)\10(3000)
MONGCAI 19.4 | 263 | 292 | 321 | 360 | 389 | 418 | 435 | 456 | 47.0 485 50.8 53.1
PHULIEN 200 | 27.0 | 300 | 330 | 369 | 398 | 428 | 445 | 467 | 481 49.6 51.9 54.3
HONDAU 241 | 311 | 341 | 370 | 409 | 439 | 468 | 485 | 50.7 | 521 53.6 55.9 58.3
BACHLONGVI | 264 | 333 | 362 | 391 | 429 | 458 | 487 | 504 | 525 | 539 55.4 57.7 60.0
BAVI 166 | 218 | 241 | 263 | 292 | 314 | 336 | 349 | 366 | 376 3838 405 423
HADONG 160 | 219 | 244 | 269 | 301 | 326 | 351 | 365 | 384 | 396 40.9 427 448
SONTAY 162 | 218 | 242 | 266 | 297 | 321 | 344 | 358 | 376 | 387 39.9 417 437
LANG 170 | 228 | 253 | 277 | 310 | 334 | 358 | 373 | 391 | 402 415 434 454
CHILINH 17.7 | 228 | 249 | 271 | 299 | 321 | 342 | 355 | 370 | 381 39.2 40.8 426
HAIDUONG 170 | 227 | 251 | 275 | 307 | 331 | 355 | 369 | 386 | 39.8 41.0 42.9 448
HUNGYEN 169 | 234 | 261 | 288 | 325 | 352 | 379 | 395 | 415 | 429 443 463 486
NAMDINH 190 | 261 | 201 | 3821 | 361 | 391 | 421 | 438 | 460 | 475 49.0 51.3 53.7
VANLY 213 | 281 | 310 | 339 | 377 | 405 | 434 | 451 | 472 | 486 50.1 52.3 54.6
THAIBINH 186 | 269 | 304 | 340 | 386 | 421 | 456 | 477 | 503 | 520 53.8 56.4 59.3
HANAM 157 | 218 | 243 | 269 | 303 | 329 | 355 | 370 | 389 | 401 41.4 434 455
NINHBINH 178 | 256 | 289 | 322 | 365 | 39.8 | 430 | 450 | 474 | 490 50.6 53.1 55.8
NHOQUAN 182 | 258 | 290 | 322 | 364 | 396 | 428 | 447 | 471 | 486 50.3 52.7 55.3
YENDINH 179 | 251 | 281 | 3811 | 351 | 381 | 412 | 429 | 451 | 466 48.2 50.5 52.9
BAITHUONG 144 | 197 | 219 | 242 | 271 | 294 | 316 | 329 | 346 | 357 36.8 38.5 404
NHUXUAN 16.7 | 221 | 243 | 266 | 296 | 318 | 341 | 354 | 371 | 382 39.3 41.0 42.9
TINHGIA 17.4 | 247 | 279 | 310 | 351 | 382 | 413 | 431 | 454 | 469 485 50.8 53.4
THANHHOA 184 | 257 | 288 | 319 | 359 | 390 | 421 | 439 | 462 | 47.7 49.3 51.6 54.1
HOIXUAN 169 | 236 | 265 | 293 | 331 | 360 | 388 | 405 | 426 | 440 454 476 49.9
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TRAM V10(1) | V10(5) | V10(10) | V10(20) | V10(50) [\V10(100)[V10(200)[V10(300)[V10(500)[V10(700)[V'10(1000)\10(1700)\10(3000)
SAMSON 175 | 236 | 262 | 288 | 322 | 348 | 374 | 389 | 408 | 420 43.4 453 474
QUYCHAU 144 | 206 | 233 | 259 | 294 | 320 | 347 | 362 | 382 | 394 | 408 42.8 45.0
QUYHOP 157 | 209 | 232 | 254 | 283 | 305 | 327 | 340 | 356 | 367 3738 395 413
TAYHIEU 160 | 226 | 254 | 282 | 319 | 347 | 375 | 391 | 412 | 426 44.0 46.1 484
QUYNHLUU 182 | 244 | 270 | 296 | 331 | 357 | 383 | 399 | 418 | 431 444 46.4 485
CONCUONG 130 | 173 | 192 | 211 | 235 | 254 | 272 | 283 | 297 | 306 315 32.9 344
DOLUONG 149 | 207 | 232 | 256 | 289 | 314 | 338 | 353 | 371 | 383 395 41.4 43.4
TUONGDUONG| 132 | 183 | 204 | 226 | 254 | 275 | 297 | 309 | 325 | 335 346 36.3 38.0
VINH 189 | 256 | 284 | 312 | 349 | 37.7 | 405 | 422 | 442 | 456 47.0 49.2 515
HONNGU 236 | 309 | 340 | 372 | 413 | 444 | 475 | 493 | 516 | 531 54.7 57.1 59.6
HUONGKHE 153 | 210 | 235 | 259 | 292 | 316 | 340 | 355 | 373 | 385 39.7 416 436
KYANH 207 | 281 | 313 | 344 | 385 | 417 | 448 | 466 | 490 | 505 52.1 54.5 57.1
HATINH 180 | 259 | 292 | 326 | 370 | 403 | 437 | 456 | 481 | 497 51.4 54.0 56.7
TUYENHOA 162 | 212 | 233 | 254 | 282 | 303 | 324 | 336 | 352 | 362 373 38.9 406
BADON 162 | 223 | 249 | 274 | 308 | 334 | 360 | 375 | 394 | 406 41.9 439 46.0
DONGHOI 180 | 242 | 268 | 294 | 328 | 354 | 380 | 395 | 414 | 427 44.0 46.0 481
CONCO 182 | 245 | 271 | 297 | 332 | 359 | 385 | 400 | 420 | 433 446 46.6 48.8
DONGHA 172 | 226 | 249 | 272 | 302 | 325 | 348 | 361 | 378 | 389 40.1 418 437
KHESANH 161 | 217 | 240 | 263 | 294 | 318 | 341 | 355 | 372 | 383 395 413 432
ALUOI 168 | 234 | 263 | 291 | 328 | 356 | 384 | 400 | 421 | 435 44.9 471 49.4
NAMDONG 149 | 201 | 223 | 244 | 273 | 295 | 317 | 329 | 345 | 356 36.7 38.4 40.2
HUE 159 | 217 | 242 | 267 | 299 | 324 | 348 | 363 | 381 | 39.3 405 42.4 444
DANANG 175 | 242 | 270 | 298 | 335 | 363 | 391 | 408 | 428 | 442 456 478 50.1
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TRAM V10(1) | V10(5) | V10(10) | V10(20) | V10(50) [\V10(100)[V10(200)[V10(300)[V10(500)[V10(700)[V'10(1000)\10(1700)\10(3000)
TAMKY 158 | 211 | 234 | 256 | 286 | 309 | 331 | 344 | 361 | 372 383 40.0 419
TRAMY 173 | 250 | 283 | 315 | 358 | 390 | 423 | 442 | 466 | 481 49.8 52.3 54.9
BATO 176 | 249 | 280 | 3810 | 351 | 381 | 412 | 430 | 452 | 467 483 50.6 53.1
QUANGNGAI | 158 | 228 | 257 | 287 | 326 | 355 | 385 | 402 | 424 | 438 453 476 50.0
LYSON 201 | 263 | 289 | 315 | 349 | 375 | 401 | 416 | 435 | 447 46.1 48.0 50.2
HOAINHON 17.7 | 247 | 277 | 307 | 346 | 375 | 405 | 422 | 444 | 458 474 496 52.0
QUYNHON 182 | 275 | 315 | 354 | 406 | 445 | 484 | 50.7 | 536 | 555 57.6 60.6 63.8
SONHOA 179 | 231 | 254 | 276 | 305 | 327 | 349 | 362 | 378 | 389 40.0 417 435
TUYHOA 166 | 232 | 259 | 287 | 323 | 351 | 378 | 394 | 415 | 428 44.2 46.3 486
NHATRANG 17.4 | 224 | 245 | 266 | 294 | 315 | 336 | 348 | 363 | 37.3 38.4 40.0 417
CAMRANH 160 | 211 | 233 | 254 | 283 | 304 | 326 | 339 | 354 | 365 376 39.2 41.0
TRUONGSA 226 | 286 | 311 | 336 | 370 | 395 | 420 | 435 | 454 | 466 47.9 498 51.9
SONGTUTAY | 218 | 291 | 322 | 353 | 393 | 424 | 455 | 473 | 495 | 51.0 52.6 55.0 57.5
PHANTHIET 157 | 209 | 232 | 254 | 283 | 305 | 327 | 340 | 356 | 367 378 395 413
HAMTAN 144 | 197 | 219 | 242 | 271 | 294 | 316 | 329 | 346 | 357 36.8 385 404
PHUQUY 19.4 | 245 | 267 | 289 | 318 | 339 | 361 | 374 | 390 | 400 411 42.8 446
DACTO 122 | 158 | 174 | 189 | 209 | 224 | 239 | 248 | 259 | 267 275 286 29.9
KONTUM 129 | 173 | 192 | 211 | 235 | 254 | 273 | 284 | 297 | 306 316 33.0 345
PLAYCU 158 | 200 | 21.8 | 236 | 259 | 277 | 295 | 305 | 318 | 326 336 34.9 36.4
ANKHE 162 | 206 | 225 | 244 | 268 | 287 | 306 | 3L7 | 331 | 340 34.9 36.4 37.9
AYUNPA 137 | 176 | 193 | 21.0 | 232 | 248 | 265 | 275 | 287 | 295 30.4 316 33.0
MDRAK 178 | 235 | 260 | 284 | 316 | 340 | 364 | 378 | 396 | 408 42.0 439 4538
BUONMATHUO| 160 | 21.9 | 244 | 269 | 301 | 326 | 351 | 366 | 384 | 39.6 40.9 42.8 44.3
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TRAM V10(1) | V10(5) | V10(10) | V10(20) | V10(50) [\V10(100)[V10(200)[V10(300)[V10(500)[V10(700)[V'10(1000)\10(1700)\10(3000)
BUONHO 182 | 224 | 242 | 259 | 282 | 300 | 318 | 328 | 341 | 349 3538 37.2 38.6
DACNONG 172 | 223 | 245 | 266 | 295 | 316 | 338 | 351 | 367 | 377 388 405 42.2
LIENKHUONG | 129 | 163 | 178 | 192 | 211 | 225 | 239 | 248 | 258 | 265 272 28.3 295
DALAT 175 | 232 | 256 | 280 | 312 | 336 | 361 | 375 | 392 | 404 | 417 435 455
BAOLOC 129 | 172 | 190 | 209 | 233 | 251 | 269 | 280 | 294 | 302 312 326 34.1
DONGPHU 148 | 193 | 212 | 230 | 255 | 274 | 293 | 304 | 318 | 327 337 35.1 36.6
PHUOCLONG | 22.7 | 314 | 352 | 389 | 438 | 475 | 512 | 533 | 560 | 57.8 59.7 62.6 65.6
TAYNINH 168 | 219 | 240 | 262 | 290 | 312 | 333 | 346 | 362 | 372 383 39.9 417
VUNGTAU 16.4 | 208 | 226 | 244 | 269 | 287 | 305 | 316 | 329 | 338 348 36.2 37.7
TANSONNHAT | 169 | 227 | 251 | 275 | 307 | 332 | 356 | 370 | 388 | 400 41.2 431 451
XUANLOC 115 | 147 | 161 | 175 | 193 | 206 | 220 | 228 | 238 | 245 25.2 26.2 273
MOCHOA 138 | 174 | 189 | 205 | 225 | 240 | 255 | 264 | 275 | 282 29.0 30.2 314
MYTHO 155 | 202 | 221 | 241 | 267 | 287 | 307 | 318 | 333 | 342 35.2 36.7 384
CAOLANH 123 | 158 | 173 | 187 | 207 | 221 | 236 | 245 | 256 | 26.3 27.0 28.2 29.4
BATRI 141 | 181 | 198 | 215 | 238 | 255 | 271 | 281 | 294 | 302 311 324 338
CANGLONG 166 | 210 | 229 | 248 | 273 | 292 | 311 | 322 | 335 | 344 | 354 36.9 384
CHAUDOC 134 | 173 | 189 | 205 | 227 | 243 | 259 | 269 | 281 | 289 29.7 309 323
CANTHO 159 | 216 | 240 | 264 | 296 | 320 | 344 | 358 | 376 | 387 40.0 418 438
SOCTRANG 139 | 17.7 | 193 | 209 | 230 | 247 | 263 | 272 | 284 | 292 30.0 31.2 326
RACHGIA 188 | 257 | 286 | 315 | 353 | 382 | 411 | 428 | 449 | 463 4738 50.0 52.3
PHUQUOC 207 | 273 | 302 | 330 | 367 | 395 | 423 | 439 | 460 | 473 488 50.9 53.2
THOCHU 183 | 247 | 274 | 302 | 337 | 365 | 392 | 408 | 428 | 441 455 475 49.8
BACLIEU 173 | 219 | 239 | 258 | 284 | 304 | 323 | 335 | 349 | 358 36.8 38.3 39.9
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TRAM V10(1) | V10(5) | V10(10) [ V10(20) | V10(50) [\V10(100)[V10(200)[V10(300)[V10(500)[V10(700)[V10(1000)\10(1700)V10(3000)
CAMAU 173 | 225 | 247 | 270 | 299 | 321 | 343 | 356 | 372 | 383 39.4 411 42.9
Bang 3.5. Két qua tinh toan téc dd gio giat (3 giay) (m/s) Ién nhit & cac chu ky lip khac nhau
TRAM Vog(1) Vg(5) | Vg(10) | Vg(20) | Vg(50) | Vg(100) | Vg(200) | Vg(300) | Vg(500) | Vg(700) |\Vg(1000)|Vg(1700)|Vg(3000)
MUONGTE 214 | 317 | 360 | 404 | 461 | 504 | 548 | 573 | 605 | 626 | 648 | 681 | 717
SINHO 220 | 291 | 322 | 352 | 392 | 422 | 453 | 470 | 493 | 507 | 523 | 546 | 571
TAMDUONG 287 | 409 | 461 | 513 | 581 | 633 | 685 | 715 | 753 | 778 | 805 | 844 | 886
THANUYEN 264 | 354 | 393 | 432 | 482 | 521 | 559 | 581 | 610 | 628 | 648 | 677 | 709
LAICHAU 307 | 420 | 468 | 516 | 580 | 628 | 676 | 704 | 739 | 762 | 787 | 823 | 863
TUANGIAO 242 | 344 | 388 | 431 | 488 | 531 | 574 | 600 | 631 | 652 | 675 | 708 | 743
PHADIN 281 | 367 | 403 | 440 | 488 | 524 | 561 | 582 | 609 | 626 | 645 | 673 | 702
DIENBIEN 245 | 345 | 387 | 429 | 485 | 527 | 569 | 594 | 625 | 645 | 667 | 699 | 734
QUYNHNHAI | 226 | 308 | 343 | 378 | 423 | 458 | 493 | 513 | 539 | 556 | 573 | 600 | 628
SONGMA 221 | 305 | 341 | 376 | 423 | 459 | 494 | 515 | 541 | 558 | 576 | 604 | 63.3
CONOI 228 | 303 | 335 | 366 | 408 | 439 | 471 | 489 | 513 | 528 | 544 | 568 | 594
YENCHAU 261 | 333 | 364 | 395 | 436 | 466 | 497 | 515 | 538 | 552 | 568 | 59.2 | 6L7
BACYEN 258 | 345 | 382 | 419 | 468 | 505 | 542 | 564 | 591 | 609 | 628 | 656 | 686
PHUYEN 270 | 365 | 406 | 447 | 500 | 540 | 581 | 604 | 634 | 654 | 675 | 706 | 73.9
MOCCHAU 264 | 364 | 406 | 448 | 503 | 545 | 587 | 6L1 | 642 | 663 | 684 | 716 | 751
SONLA 256 | 364 | 409 | 455 | 514 | 560 | 605 | 631 | 665 | 687 | 710 | 745 | 782
KIMBOI 204 | 278 | 310 | 341 | 382 | 414 | 445 | 463 | 486 | 502 | 518 | 542 | 567
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TRAM Vo) | Vo) | Vg(10) | Vg(20) | Vg(50) | Vg(100) | Vg(200) [ Vg(300) | Vg(500) | Vg(700) [Vg(1000)|Vg(1700)[\Vg(3000)
MAICHAU 234 | 332 | 373 | 415 | 469 | 511 | 552 | 576 | 60.7 | 627 | 648 | 680 | 713
CHINE 196 | 275 | 309 | 343 | 387 | 421 | 455 | 474 | 499 | 515 | 533 | 558 | 586
LACSON 241 | 321 | 355 | 389 | 433 | 467 | 501 | 520 | 545 | 561 | 57.9 | 604 | 632
HOABINH 219 | 299 | 333 | 367 | 411 | 445 | 479 | 498 | 523 | 540 | 557 | 583 | 61.0
HOANGSUPHI | 255 | 354 | 39.6 | 438 | 493 | 535 | 576 | 601 | 632 | 652 | 673 | 705 | 739
BACME 284 | 386 | 429 | 472 | 529 | 572 | 615 | 640 | 672 | 692 | 714 | 747 | 782
BACQUANG 214 | 294 | 328 | 362 | 407 | 440 | 474 | 494 | 518 | 535 | 552 | 578 | 606
HAGIANG 215 | 298 | 333 | 369 | 415 | 450 | 485 | 506 | 531 | 548 | 566 | 59.3 | 622
BACHA 235 | 334 | 376 | 418 | 473 | 515 | 557 | 581 | 612 | 632 | 654 | 685 | 720
SAPA 263 | 347 | 383 | 418 | 465 | 500 | 536 | 556 | 582 | 600 | 618 | 645 | 674
LAOCAI 187 | 228 | 245 | 262 | 285 | 302 | 319 | 329 | 341 | 349 | 358 | 371 | 385
MUCANGCHAI| 247 | 319 | 350 | 380 | 421 | 451 | 482 | 499 | 522 | 537 | 552 | 576 | 600
VANCHAN 228 | 308 | 342 | 376 | 420 | 454 | 488 | 507 | 532 | 549 | 566 | 59.2 | 619
LUCYEN 225 | 305 | 339 | 373 | 418 | 451 | 485 | 505 | 530 | 546 | 56.3 | 589 | 617
YENBAI 242 | 321 | 355 | 388 | 432 | 466 | 499 | 519 | 543 | 560 | 57.7 | 602 | 63.0
HAMYEN 187 | 286 | 328 | 370 | 426 | 467 | 509 | 534 | 564 | 585 | 606 | 638 | 67.2
TUYENQUANG| 229 | 317 | 354 | 391 | 440 | 477 | 514 | 536 | 563 | 581 | 600 | 628 | 658
CHIEMHOA 239 | 330 | 368 | 406 | 457 | 495 | 533 | 555 | 583 | 602 | 622 | 651 | 682
CHORA 211 | 278 | 306 | 335 | 372 | 400 | 428 | 445 | 466 | 480 | 494 | 516 | 539
NGANSON 235 | 314 | 347 | 381 | 425 | 458 | 492 | 511 | 536 | 552 | 569 | 595 | 622
BACCAN 227 | 305 | 338 | 370 | 413 | 446 | 479 | 498 | 522 | 538 | 555 | 580 | 606
DINHHOA 226 | 304 | 337 | 369 | 413 | 445 | 478 | 497 | 521 | 537 | 554 | 579 | 606
THAINGUYEN | 240 | 327 | 364 | 401 | 450 | 487 | 523 | 545 | 572 | 590 | 609 | 63.7 | 66.7
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TRAM Vo) | Vo) | Vg(10) | Vg(20) | Vg(50) | Vg(100) | Vg(200) [ Vg(300) | Vg(500) | Vg(700) [Vg(1000)|Vg(1700)[\Vg(3000)
PHUHO 239 | 309 | 339 | 369 | 408 | 438 | 468 | 486 | 507 | 522 | 537 | 560 | 584
VIETTRI 248 | 338 | 376 | 413 | 463 | 501 | 539 | 561 | 588 | 607 | 626 | 655 | 686
TAMDAO 284 | 362 | 396 | 429 | 473 | 506 | 539 | 559 | 583 | 599 | 61.6 | 641 | 66.9
BAOLAC 196 | 26.7 | 296 | 326 | 365 | 395 | 424 | 441 | 463 | 477 | 493 | 515 | 540
NGUYENBINH | 203 | 26.7 | 294 | 322 | 358 | 385 | 412 | 428 | 448 | 461 | 475 | 496 | 518
TRUNGKHANH| 21.7 | 288 | 318 | 348 | 387 | 417 | 447 | 464 | 486 | 501 | 516 | 539 | 56.3
CAOBANG 284 | 376 | 415 | 454 | 505 | 544 | 583 | 606 | 635 | 653 | 673 | 703 | 735
BACSON 200 | 264 | 292 | 319 | 355 | 382 | 410 | 425 | 446 | 459 | 473 | 494 | 516
HUULUNG 199 | 269 | 299 | 329 | 368 | 39.8 | 428 | 445 | 467 | 481 | 497 | 519 | 544
DINHLAP 198 | 260 | 287 | 314 | 349 | 375 | 402 | 417 | 437 | 450 | 463 | 483 | 505
THATKHE 183 | 248 | 276 | 303 | 339 | 367 | 394 | 410 | 430 | 444 | 458 | 479 | 501
LANGSON 215 | 289 | 321 | 353 | 395 | 426 | 458 | 476 | 500 | 515 | 531 | 555 | 581
LUCNGAN 232 | 314 | 349 | 384 | 430 | 464 | 499 | 519 | 545 | 562 | 580 | 60.6 | 635
SONDONG 213 | 27.8 | 305 | 332 | 368 | 395 | 422 | 438 | 458 | 472 | 486 | 506 | 529
BACGIANG 212 | 281 | 311 | 340 | 378 | 40.7 | 436 | 453 | 475 | 489 | 504 | 526 | 550
HIEPHOA 191 | 265 | 297 | 328 | 370 | 401 | 432 | 451 | 474 | 489 | 505 | 529 | 555
UONGBI 245 | 340 | 381 | 421 | 475 | 515 | 555 | 579 | 60.8 | 628 | 649 | 679 | 712
CoTO 323 | 420 | 462 | 503 | 557 | 598 | 640 | 664 | 694 | 714 | 735 | 766 | 80.0
BAICHAY 289 | 377 | 414 | 451 | 501 | 538 | 575 | 596 | 624 | 642 | 661 | 689 | 719
CUAONG 283 | 371 | 408 | 445 | 494 | 530 | 567 | 589 | 616 | 634 | 653 | 681 | 712
TIENYEN 241 | 334 | 373 | 412 | 464 | 503 | 543 | 565 | 594 | 613 | 634 | 664 | 69.6
MONGCAI 271 | 36.7 | 408 | 448 | 502 | 543 | 583 | 60.7 | 63.7 | 657 | 677 | 709 | 742
PHULIEN 280 | 37.7 | 419 | 460 | 515 | 556 | 597 | 621 | 651 | 671 | 692 | 724 | 758

192




TRAM Vo) | Vo) | Vg(10) | Vg(20) | Vg(50) | Vg(100) | Vg(200) [ Vg(300) | Vg(500) | Vg(700) [Vg(1000)|Vg(1700)[\Vg(3000)
HONDAU 337 | 434 | 476 | 517 | 571 | 612 | 653 | 677 | 708 | 727 | 749 | 780 | 8l4
BACHLONGVI | 369 | 465 | 505 | 546 | 599 | 640 | 680 | 704 | 733 | 753 | 774 | 805 | 838
BAVI 231 | 305 | 336 | 367 | 408 | 439 | 470 | 488 | 510 | 525 | 541 | 565 | 59.0
HADONG 223 | 305 | 340 | 375 | 421 | 455 | 490 | 510 | 536 | 552 | 570 | 59.7 | 625
SONTAY 226 | 305 | 338 | 371 | 415 | 448 | 481 | 500 | 524 | 540 | 557 | 583 | 61.0
LANG 238 | 319 | 353 | 387 | 432 | 466 | 500 | 520 | 545 | 562 | 579 | 605 | 63.3
CHILINH 247 | 31.8 | 348 | 378 | 418 | 448 | 477 | 495 | 517 | 532 | 547 | 570 | 59.4
HAIDUONG 237 | 316 | 350 | 384 | 428 | 461 | 495 | 514 | 539 | 555 | 573 | 598 | 626
HUNGYEN 236 | 326 | 364 | 403 | 453 | 491 | 529 | 552 | 580 | 598 | 618 | 647 | 67.8
NAMDINH 265 | 364 | 406 | 448 | 504 | 545 | 587 | 612 | 642 | 663 | 684 | 716 | 750
VANLY 298 | 393 | 433 | 473 | 526 | 566 | 606 | 629 | 659 | 678 | 699 | 729 | 762
THAIBINH 260 | 376 | 425 | 474 | 539 | 588 | 637 | 665 | 701 | 725 | 750 | 788 | 828
HANAM 219 | 304 | 340 | 376 | 423 | 459 | 495 | 516 | 542 | 560 | 578 | 606 | 635
NINHBINH 249 | 357 | 403 | 449 | 509 | 555 | 601 | 627 | 661 | 683 | 70.7 | 742 | 779
NHOQUAN 254 | 360 | 405 | 449 | 509 | 553 | 598 | 624 | 657 | 679 | 702 | 736 | 772
YENDINH 250 | 350 | 393 | 435 | 490 | 532 | 575 | 599 | 630 | 651 | 672 | 704 | 739
BAITHUONG 201 | 275 | 306 | 337 | 379 | 410 | 441 | 460 | 483 | 498 | 514 | 538 | 56.3
NHUXUAN 234 | 308 | 340 | 371 | 413 | 444 | 476 | 494 | 517 | 533 | 549 | 573 | 59.9
TINHGIA 243 | 345 | 389 | 432 | 489 | 533 | 576 | 601 | 633 | 654 | 676 | 709 | 745
THANHHOA 256 | 358 | 402 | 445 | 502 | 545 | 588 | 613 | 645 | 665 | 688 | 720 | 756
HOIXUAN 235 | 330 | 370 | 410 | 462 | 502 | 542 | 565 | 594 | 614 | 634 | 665 | 69.7
SAMSON 244 | 329 | 366 | 402 | 449 | 485 | 521 | 543 | 569 | 587 | 605 | 633 | 662
QUYCHAU 200 | 288 | 325 | 362 | 410 | 447 | 484 | 505 | 533 | 550 | 569 | 59.7 | 628
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TRAM Vo) | Vo) | Vg(10) | Vg(20) | Vg(50) | Vg(100) | Vg(200) [ Vg(300) | Vg(500) | Vg(700) [Vg(1000)|Vg(1700)[\Vg(3000)
QUYHOP 219 | 292 | 323 | 354 | 395 | 426 | 456 | 474 | 497 | 512 | 528 | 551 | 577
TAYHIEU 223 | 315 | 355 | 39.4 | 445 | 484 | 524 | 546 | 575 | 594 | 614 | 644 | 67.6
QUYNHLUU 253 | 340 | 377 | 413 | 462 | 498 | 535 | 556 | 583 | 601 | 620 | 648 | 67.8
CONCUONG 181 | 242 | 268 | 294 | 328 | 354 | 380 | 395 | 414 | 426 | 440 | 460 | 481
DOLUONG 208 | 289 | 324 | 358 | 403 | 438 | 472 | 492 | 517 | 534 | 552 | 578 | 606
TUONGDUONG| 185 | 255 | 285 | 315 | 355 | 384 | 414 | 432 | 453 | 468 | 483 | 506 | 53.0
VINH 264 | 357 | 396 | 435 | 487 | 526 | 566 | 588 | 617 | 636 | 656 | 686 | 719
HONNGU 329 | 432 | 475 | 519 | 576 | 619 | 663 | 688 | 720 | 741 | 763 | 796 | 832
HUONGKHE 213 | 294 | 328 | 362 | 407 | 441 | 475 | 495 | 520 | 537 | 554 | 580 | 60.8
KYANH 289 | 392 | 436 | 480 | 538 | 582 | 626 | 651 | 683 | 705 | 727 | 761 | 79.6
HATINH 251 | 361 | 408 | 455 | 516 | 563 | 609 | 637 | 671 | 694 | 717 | 753 | 791
TUYENHOA 226 | 296 | 325 | 355 | 394 | 423 | 452 | 469 | 491 | 505 | 521 | 543 | 56.7
BADON 226 | 311 | 347 | 383 | 431 | 466 | 502 | 523 | 549 | 567 | 585 | 613 | 642
DONGHOI 251 | 337 | 374 | 410 | 458 | 494 | 530 | 552 | 57.8 | 596 | 615 | 642 | 672
CONCO 254 | 341 | 378 | 415 | 464 | 501 | 537 | 559 | 586 | 604 | 623 | 651 | 681
DONGHA 240 | 315 | 347 | 379 | 422 | 453 | 485 | 504 | 527 | 543 | 559 | 584 | 61.0
KHESANH 225 | 30.2 | 335 | 36.8 | 411 | 443 | 476 | 495 | 519 | 535 | 552 | 576 | 60.3
ALUOI 234 | 327 | 367 | 406 | 458 | 497 | 536 | 559 | 588 | 60.7 | 62.7 | 657 | 689
NAMDONG 208 | 280 | 311 | 341 | 381 | 412 | 442 | 460 | 482 | 497 | 513 | 536 | 561
HUE 222 | 303 | 338 | 372 | 418 | 452 | 486 | 506 | 532 | 548 | 566 | 59.2 | 620
DANANG 245 | 338 | 377 | 416 | 468 | 50.7 | 546 | 569 | 598 | 617 | 63.7 | 667 | 699
TAMKY 221 | 295 | 327 | 358 | 399 | 431 | 462 | 480 | 503 | 519 | 535 | 559 | 584
TRAMY 242 | 349 | 394 | 440 | 500 | 545 | 590 | 616 | 650 | 672 | 695 | 730 | 76.7
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TRAM Vo) | Vo) | Vg(10) | Vg(20) | Vg(50) | Vg(100) | Vg(200) [ Vg(300) | Vg(500) | Vg(700) [Vg(1000)|Vg(1700)[\Vg(3000)
BATO 246 | 347 | 390 | 433 | 489 | 532 | 575 | 600 | 631 | 652 | 674 | 706 | 741
QUANGNGAI | 220 | 318 | 359 | 400 | 455 | 496 | 537 | 564 | 591 | 611 | 632 | 664 | 69.8
LYSON 281 | 367 | 403 | 439 | 487 | 523 | 559 | 580 | 607 | 624 | 643 | 671 | 700
HOAINHON 247 | 345 | 387 | 428 | 483 | 524 | 565 | 589 | 620 | 640 | 661 | 693 | 72.7
QUYNHON 254 | 384 | 439 | 494 | 567 | 621 | 676 | 708 | 749 | 775 | 803 | 845 | 89.0
SONHOA 250 | 323 | 354 | 385 | 426 | 456 | 487 | 505 | 528 | 543 | 559 | 582 | 60.7
TUYHOA 232 | 323 | 362 | 400 | 451 | 490 | 528 | 551 | 579 | 598 | 617 | 647 | 67.8
NHATRANG 243 | 313 | 342 | 371 | 410 | 439 | 468 | 485 | 50.7 | 521 | 536 | 559 | 582
CAMRANH 224 | 295 | 325 | 355 | 395 | 425 | 455 | 473 | 495 | 509 | 525 | 548 | 57.2
TRUONGSA 315 | 399 | 434 | 469 | 516 | 551 | 587 | 607 | 633 | 650 | 668 | 695 | 724
SONGTUTAY | 30.4 | 406 | 449 | 492 | 549 | 592 | 635 | 660 | 691 | 7.2 | 734 | 76.7 | 80.2
PHANTHIET 219 | 292 | 323 | 354 | 395 | 426 | 456 | 474 | 497 | 512 | 528 | 551 | 57.7
HAMTAN 201 | 275 | 306 | 337 | 379 | 410 | 441 | 460 | 483 | 498 | 514 | 538 | 563
PHUQUY 271 | 342 | 373 | 403 | 443 | 474 | 504 | 522 | 544 | 559 | 574 | 597 | 622
DACTO 171 | 221 | 242 | 263 | 292 | 313 | 334 | 346 | 362 | 372 | 383 | 399 | 417
KONTUM 180 | 242 | 268 | 294 | 329 | 355 | 381 | 396 | 415 | 428 | 441 | 461 | 482
PLAYCU 221 | 280 | 304 | 329 | 362 | 386 | 411 | 426 | 444 | 456 | 468 | 487 | 50.8
ANKHE 226 | 288 | 314 | 340 | 375 | 401 | 427 | 442 | 462 | 474 | 488 | 508 | 529
AYUNPA 191 | 246 | 269 | 292 | 323 | 346 | 370 | 383 | 400 | 412 | 424 | 441 | 460
MDRAK 249 | 329 | 363 | 396 | 441 | 475 | 508 | 528 | 553 | 569 | 586 | 612 | 64.0
BUONMATHUO| 223 | 305 | 340 | 375 | 421 | 455 | 490 | 51.0 | 536 | 553 | 571 | 59.7 | 625
BUONHO 254 | 312 | 337 | 362 | 394 | 419 | 443 | 458 | 476 | 488 | 500 | 519 | 539
DACNONG 240 | 311 | 342 | 372 | 412 | 442 | 472 | 490 | 512 | 526 | 542 | 565 | 59.0
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TRAM Vo) | Vo) | Vg(10) | Vg(20) | Vg(50) | Vg(100) | Vg(200) [ Vg(300) | Vg(500) | Vg(700) [Vg(1000)|Vg(1700)[\Vg(3000)
LIENKHUONG | 181 | 228 | 248 | 268 | 294 | 314 | 334 | 346 | 360 | 370 | 380 | 395 | 412
DALAT 244 | 324 | 357 | 391 | 436 | 470 | 503 | 523 | 548 | 564 | 581 | 607 | 635
BAOLOC 180 | 240 | 266 | 291 | 325 | 351 | 376 | 391 | 410 | 422 | 435 | 455 | 476
DONGPHU 207 | 269 | 295 | 322 | 356 | 383 | 409 | 424 | 444 | 456 | 470 | 490 | 511
PHUOCLONG | 317 | 439 | 491 | 543 | 611 | 662 | 714 | 744 | 782 | 807 | 834 | 873 | 915
TAYNINH 234 | 305 | 336 | 366 | 405 | 435 | 465 | 483 | 505 | 519 | 535 | 558 | 582
VUNGTAU 229 | 290 | 315 | 341 | 375 | 400 | 426 | 441 | 460 | 472 | 485 | 505 | 526
TANSONNHAT | 236 | 316 | 350 | 384 | 429 | 463 | 497 | 517 | 541 | 558 | 575 | 601 | 629
XUANLOC 160 | 205 | 224 | 244 | 269 | 288 | 307 | 318 | 332 | 342 | 351 | 366 | 382
MOCHOA 193 | 243 | 264 | 286 | 314 | 335 | 356 | 368 | 384 | 394 | 405 | 421 | 438
MYTHO 216 | 281 | 309 | 337 | 373 | 401 | 428 | 444 | 464 | 478 | 492 | 513 | 536
CAOLANH 171 | 220 | 241 | 261 | 289 | 309 | 330 | 342 | 357 | 367 | 377 | 393 | 410
BATRI 19.7 | 253 | 27.7 | 300 | 332 | 355 | 379 | 393 | 410 | 422 | 434 | 452 | 471
CANGLONG 231 | 294 | 320 | 346 | 381 | 40.7 | 433 | 449 | 468 | 481 | 494 | 514 | 536
CHAUDOC 188 | 241 | 264 | 287 | 317 | 339 | 362 | 375 | 392 | 403 | 415 | 432 | 450
CANTHO 222 | 301 | 335 | 368 | 413 | 446 | 480 | 499 | 524 | 540 | 558 | 583 | 6L1
SOCTRANG 19.4 | 247 | 269 | 292 | 322 | 344 | 367 | 380 | 396 | 407 | 419 | 436 | 455
RACHGIA 263 | 358 | 399 | 439 | 493 | 533 | 573 | 597 | 627 | 646 | 66.7 | 69.8 | 731
PHUQUOC 289 | 382 | 421 | 460 | 512 | 551 | 590 | 613 | 642 | 661 | 681 | 711 | 743
THOCHU 255 | 345 | 383 | 421 | 471 | 509 | 547 | 569 | 597 | 615 | 635 | 664 | 695
BACLIEU 242 | 30.6 | 334 | 361 | 397 | 424 | 451 | 467 | 487 | 500 | 514 | 535 | 557
CAMAU 242 | 314 | 345 | 376 | 417 | 448 | 479 | 496 | 519 | 534 | 550 | 57.3 | 599
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Bang 3.6. Két qua tinh toan ap luc gio (KN/m?) ng véi tée dd gio giat (3 gidy) Ién nhat & cac chu ky lip khac nhau

TRAM Pg(1) Pg(5) | Pg(10) | Pg(20) | Pg(50) | Pg(100) | Pg(200) | Pg(300) | Pg(500) | Pg(700) | Pg(1000)|Pg(1700)|Pg(3000)
MUONGTE 0.3 0.6 0.8 1.0 1.3 1.6 1.9 2.1 2.3 25 2.6 2.9 3.2
SINHO 0.3 0.5 0.7 0.8 1.0 11 13 14 1.5 1.6 1.7 1.9 2.0
TAMDUONG 0.5 11 1.3 1.6 2.1 25 2.9 3.2 35 3.8 4.1 4.5 4.9
THANUYEN 0.4 0.8 1.0 1.2 1.5 1.7 2.0 21 2.3 2.5 2.6 2.9 3.1
LAICHAU 0.6 1.1 1.4 1.7 2.1 2.5 2.9 3.1 34 3.6 3.9 4.2 4.7
TUANGIAO 0.4 0.7 0.9 1.2 1.5 1.8 2.1 2.3 2.5 2.7 2.8 3.1 3.5
PHADIN 0.5 0.8 1.0 1.2 1.5 1.7 2.0 2.1 2.3 2.5 2.6 2.8 3.1
DIENBIEN 0.4 0.7 0.9 1.2 1.5 1.7 2.0 2.2 24 2.6 2.8 3.1 34
QUYNHNHAI 0.3 0.6 0.7 0.9 11 1.3 15 1.7 1.8 19 2.1 2.3 25
SONGMA 0.3 0.6 0.7 0.9 11 1.3 15 1.7 1.8 2.0 2.1 2.3 25
CONOI 0.3 0.6 0.7 0.8 1.0 1.2 14 15 1.6 1.7 1.9 2.0 2.2
YENCHAU 0.4 0.7 0.8 1.0 1.2 14 15 1.7 1.8 1.9 2.0 2.2 24
BACYEN 0.4 0.7 0.9 1.1 14 1.6 1.8 2.0 2.2 2.3 2.5 2.7 2.9
PHUYEN 0.5 0.8 1.0 1.3 1.6 1.8 2.1 2.3 2.5 2.7 2.8 3.1 34
MOCCHAU 0.4 0.8 1.0 1.3 1.6 19 2.2 2.3 2.6 2.7 2.9 3.2 3.5
SONLA 0.4 0.8 1.1 1.3 1.7 2.0 2.3 2.5 2.8 3.0 3.2 3.5 3.8
KIMBOI 0.3 0.5 0.6 0.7 0.9 11 12 1.3 1.5 1.6 1.7 1.8 2.0
MAICHAU 0.3 0.7 0.9 1.1 14 1.6 19 2.1 2.3 2.5 2.6 2.9 3.2
CHINE 0.2 0.5 0.6 0.7 0.9 11 1.3 14 1.6 1.7 1.8 2.0 2.2
LACSON 0.4 0.6 0.8 0.9 1.2 14 1.6 1.7 1.9 2.0 2.1 2.3 2.5
HOABINH 0.3 0.6 0.7 0.8 1.1 1.2 14 1.6 1.7 1.8 1.9 2.1 2.3
HOANGSUPHI 0.4 0.8 1.0 1.2 1.5 1.8 21 2.3 2.5 2.7 2.8 3.1 3.4
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TRAM Pg(l) | Pg(5) | Pg(10) | Pg(20) | Pg(50) | Pg(100) | Pg(200) | Pg(300) | Pg(500) | Pg(700) | Pg(1000)|Pg(1700)]Pg(3000)
BACME 05 0.9 1.2 1.4 1.8 2.0 24 26 2.8 3.0 3.2 35 3.8
BACQUANG 0.3 05 0.7 08 1.0 12 14 15 1.7 1.8 1.9 2.1 2.3
HAGIANG 0.3 0.6 0.7 0.9 11 13 15 16 1.8 1.9 2.0 2.2 24
BACHA 0.4 0.7 0.9 11 1.4 17 1.9 2.1 2.3 25 2.7 2.9 3.2
SAPA 0.4 0.8 0.9 11 1.4 16 18 1.9 2.1 2.3 2.4 2.6 2.8
LAOCAI 0.2 0.3 0.4 0.4 05 0.6 0.6 0.7 0.7 0.8 0.8 0.9 0.9
MUCANGCHAI| 0.4 0.6 08 0.9 1.1 13 15 16 17 1.8 1.9 2.1 2.3
VANCHAN 0.3 0.6 0.7 0.9 1.1 13 15 16 1.8 1.9 2.0 2.2 2.4
LUCYEN 0.3 0.6 0.7 0.9 1.1 13 15 16 1.8 1.9 2.0 2.2 2.4
YENBAI 0.4 0.6 08 0.9 1.2 14 16 1.7 1.9 2.0 2.1 2.3 25
HAMYEN 0.2 05 0.7 0.9 11 1.4 16 18 2.0 2.1 2.3 2.6 2.8
TUYENQUANG| 0.3 0.6 0.8 1.0 1.2 1.4 1.7 18 2.0 2.1 2.3 25 2.7
CHIEMHOA 0.4 0.7 0.9 1.0 1.3 15 18 1.9 2.1 2.3 2.4 2.7 2.9
CHORA 0.3 05 06 0.7 0.9 1.0 12 1.2 1.4 1.4 15 1.7 1.8
NGANSON 0.3 0.6 08 0.9 1.1 13 15 16 1.8 1.9 2.0 2.2 2.4
BACCAN 0.3 0.6 0.7 0.9 1.1 12 14 16 1.7 1.8 1.9 2.1 2.3
DINHHOA 0.3 0.6 0.7 0.9 1.1 12 1.4 16 1.7 1.8 1.9 2.1 2.3
THAINGUYEN | 0.4 0.7 0.8 1.0 1.3 15 17 1.9 2.0 2.2 2.3 25 2.8
PHUHO 0.4 0.6 0.7 0.9 1.0 12 1.4 15 1.6 1.7 1.8 2.0 2.1
VIETTRI 0.4 0.7 0.9 1.1 13 16 18 2.0 2.2 2.3 25 2.7 2.9
TAMDAO 05 0.8 1.0 1.2 1.4 16 18 2.0 2.1 2.2 2.4 2.6 2.8
BAOLAC 0.2 0.4 06 0.7 08 1.0 11 1.2 1.3 1.4 15 1.7 1.8
NGUYENBINH | 0.3 05 05 0.7 08 0.9 11 11 1.3 1.3 1.4 15 1.7
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TRAM Pg(l) | Pg(5) | Pg(10) | Pg(20) | Pg(50) | Pg(100) | Pg(200) | Pg(300) | Pg(500) | Pg(700) | Pg(1000)|Pg(1700)]Pg(3000)
TRUNGKHANH| 0.3 05 06 08 0.9 11 13 14 15 1.6 17 1.8 2.0
CAOBANG 05 0.9 1.1 13 16 1.9 2.1 2.3 25 2.7 2.8 3.1 34
BACSON 0.3 0.4 05 0.6 0.8 0.9 11 11 1.2 13 1.4 15 1.7
HUULUNG 0.3 05 0.6 0.7 0.9 1.0 11 12 1.4 15 15 1.7 1.9
DINHLAP 0.2 0.4 05 0.6 0.8 0.9 1.0 11 1.2 13 13 15 16
THATKHE 0.2 0.4 05 0.6 0.7 0.8 1.0 11 1.2 1.2 13 1.4 16
LANGSON 0.3 05 06 08 1.0 11 13 14 1.6 1.7 1.8 1.9 2.1
LUCNGAN 0.3 0.6 08 0.9 1.2 14 16 1.7 1.9 2.0 2.1 2.3 2.5
SONDONG 0.3 05 06 0.7 0.9 1.0 11 1.2 13 1.4 15 1.6 1.8
BACGIANG 0.3 05 06 0.7 0.9 1.0 12 13 1.4 15 1.6 1.7 1.9
HIEPHOA 0.2 0.4 0.6 0.7 0.9 1.0 12 13 1.4 15 1.6 1.8 1.9
UONGBI 0.4 0.7 0.9 11 1.4 1.7 1.9 2.1 2.3 25 2.6 2.9 32
coTO 0.7 11 13 16 1.9 2.2 2.6 2.8 3.0 32 34 3.7 4.0
BAICHAY 05 0.9 1.1 1.3 1.6 18 2.1 2.2 2.4 2.6 2.7 3.0 32
CUAONG 05 0.9 1.0 1.2 15 18 2.0 2.2 2.4 25 2.7 2.9 3.2
TIENYEN 0.4 0.7 0.9 1.1 1.4 1.6 18 2.0 2.2 2.4 25 2.8 3.0
MONGCAI 05 0.8 1.0 13 16 18 2.1 2.3 25 2.7 2.9 3.1 34
PHULIEN 05 0.9 1.1 1.3 1.7 1.9 2.2 2.4 2.7 2.8 3.0 3.3 3.6
HONDAU 0.7 1.2 1.4 1.7 2.0 2.3 2.7 2.9 31 33 35 3.8 41
BACHLONGVI | 0.9 1.4 16 1.9 2.3 2.6 2.9 3.1 34 35 3.7 41 44
BAVI 0.3 0.6 0.7 08 1.0 12 14 15 1.6 1.7 1.8 2.0 2.2
HADONG 0.3 0.6 0.7 0.9 1.1 13 15 16 1.8 1.9 2.0 2.2 2.4
SONTAY 0.3 0.6 0.7 0.9 1.1 13 14 16 1.7 1.8 1.9 2.1 2.3
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TRAM Pg(l) | Pg(5) | Pg(10) | Pg(20) | Pg(50) | Pg(100) | Pg(200) | Pg(300) | Pg(500) | Pg(700) | Pg(1000)|Pg(1700)]Pg(3000)
LANG 0.4 0.6 0.8 0.9 12 14 16 17 1.9 2.0 2.1 2.3 2.5
CHILINH 0.4 0.6 0.8 0.9 11 13 14 15 1.7 1.8 1.9 2.0 2.2
HAIDUONG 0.4 0.6 0.8 0.9 11 13 15 1.7 1.8 1.9 2.1 2.2 25
HUNGYEN 0.4 0.7 0.8 1.0 13 15 18 1.9 2.1 2.2 2.4 2.6 2.9
NAMDINH 0.4 0.8 1.0 13 16 1.9 2.2 2.3 2.6 2.7 2.9 3.2 35
VANLY 0.6 1.0 1.2 1.4 1.7 2.0 2.3 25 2.7 2.9 31 33 3.6
THAIBINH 0.4 0.9 1.1 1.4 1.8 2.2 25 2.8 31 33 35 3.9 43
HANAM 0.3 0.6 0.7 0.9 1.1 13 15 1.7 1.8 2.0 2.1 2.3 25
NINHBINH 0.4 0.8 1.0 13 1.6 1.9 2.3 25 2.7 2.9 31 34 38
NHOQUAN 0.4 0.8 1.0 13 1.6 1.9 2.2 2.4 2.7 2.9 3.1 34 3.7
YENDINH 0.4 0.8 1.0 1.2 15 18 2.1 2.2 25 2.7 2.8 31 34
BAITHUONG 0.3 05 0.6 0.7 0.9 11 12 13 15 1.6 1.7 1.8 2.0
NHUXUAN 0.3 0.6 0.7 0.9 1.1 12 1.4 15 1.7 1.8 1.9 2.1 2.2
TINHGIA 0.4 0.8 0.9 1.2 15 18 2.1 2.3 25 2.7 2.9 3.2 35
THANHHOA 0.4 0.8 1.0 1.2 16 1.9 2.2 2.4 2.6 2.8 3.0 3.2 36
HOIXUAN 0.4 0.7 0.9 1.1 13 16 18 2.0 2.2 2.4 25 2.8 3.0
SAMSON 0.4 0.7 08 1.0 13 15 1.7 18 2.0 2.2 2.3 2.5 2.7
QUYCHAU 0.3 05 0.7 0.8 1.1 13 15 16 1.8 1.9 2.0 2.2 25
QUYHOP 0.3 05 0.7 0.8 1.0 11 13 1.4 15 1.6 1.7 1.9 2.1
TAYHIEU 0.3 0.6 0.8 1.0 1.2 15 1.7 1.9 2.1 2.2 2.4 2.6 2.9
QUYNHLUU 0.4 0.7 0.9 1.1 13 1.6 18 1.9 2.1 2.3 2.4 2.6 2.9
CONCUONG 0.2 0.4 05 05 0.7 0.8 0.9 1.0 1.1 1.1 1.2 1.3 1.4
DOLUONG 0.3 05 0.7 08 1.0 1.2 14 15 1.7 1.8 1.9 2.1 2.3
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TRAM Pg(l) | Pg(5) | Pg(10) | Pg(20) | Pg(50) | Pg(100) | Pg(200) | Pg(300) | Pg(500) | Pg(700) | Pg(1000)|Pg(1700)]Pg(3000)
TUONGDUONG| 0.2 0.4 05 06 08 0.9 11 12 13 1.4 15 1.6 1.8
VINH 0.4 0.8 1.0 1.2 15 1.7 2.0 2.2 2.4 25 2.7 3.0 3.2
HONNGU 0.7 12 1.4 1.7 2.1 24 2.7 3.0 32 34 36 4.0 43
HUONGKHE 0.3 05 0.7 0.8 1.0 12 1.4 15 1.7 1.8 1.9 2.1 2.3
KYANH 05 1.0 1.2 1.4 18 2.1 25 2.7 2.9 31 33 3.6 40
HATINH 0.4 0.8 1.0 13 1.7 2.0 2.3 25 2.8 3.0 32 35 3.9
TUYENHOA 0.3 0.6 0.7 08 1.0 11 13 14 15 1.6 1.7 1.8 2.0
BADON 0.3 0.6 08 0.9 1.2 14 16 1.7 1.9 2.0 2.1 2.4 2.6
DONGHOI 0.4 0.7 0.9 1.1 13 15 18 1.9 2.1 2.2 2.4 2.6 2.8
CONCO 0.4 0.7 0.9 1.1 13 16 18 2.0 2.2 2.3 2.4 2.7 2.9
DONGHA 0.4 0.6 0.8 0.9 11 13 15 16 1.7 1.8 2.0 2.1 2.3
KHESANH 0.3 0.6 0.7 0.8 11 12 1.4 15 1.7 1.8 1.9 2.1 2.3
ALUOI 0.3 0.7 0.8 1.0 1.3 15 18 2.0 2.2 2.3 25 2.7 3.0
NAMDONG 0.3 05 06 0.7 0.9 11 12 13 15 15 1.6 1.8 2.0
HUE 0.3 0.6 0.7 0.9 1.1 13 15 16 1.8 1.9 2.0 2.2 2.4
DANANG 0.4 0.7 0.9 1.1 1.4 1.6 1.9 2.0 2.2 2.4 25 2.8 3.1
TAMKY 0.3 05 0.7 08 1.0 12 13 1.4 1.6 1.7 1.8 2.0 2.1
TRAMY 0.4 0.8 1.0 1.2 16 1.9 2.2 2.4 2.6 2.8 3.0 3.3 3.7
BATO 0.4 0.8 1.0 1.2 15 18 2.1 2.3 25 2.7 2.8 3.1 34
QUANGNGAI 0.3 0.6 0.8 1.0 13 15 18 2.0 2.2 2.3 25 2.8 3.0
LYSON 05 0.8 1.0 1.2 15 1.7 2.0 2.1 2.3 2.4 2.6 2.8 3.1
HOAINHON 0.4 0.7 0.9 1.2 15 1.7 2.0 2.2 2.4 2.6 2.7 3.0 33
QUYNHON 0.4 0.9 1.2 15 2.0 2.4 2.9 3.1 35 3.8 4.0 45 5.0
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TRAM Pg(l) | Pg(5) | Pg(10) | Pg(20) | Pg(50) | Pg(100) | Pg(200) | Pg(300) | Pg(500) | Pg(700) | Pg(1000)|Pg(1700)]Pg(3000)
SONHOA 0.4 0.7 0.8 0.9 11 13 15 16 17 1.8 2.0 2.1 2.3
TUYHOA 0.3 0.7 0.8 1.0 13 15 17 1.9 2.1 2.2 2.4 2.6 2.9
NHATRANG 0.4 0.6 0.7 0.9 11 12 1.4 15 1.6 1.7 1.8 2.0 2.1
CAMRANH 0.3 05 0.7 0.8 1.0 11 13 1.4 15 1.6 1.7 1.9 2.1
TRUONGSA 0.6 1.0 1.2 1.4 1.7 1.9 2.2 2.3 25 2.6 2.8 3.0 3.3
SONGTUTAY 0.6 1.0 1.3 15 1.9 2.2 25 2.7 3.0 32 34 3.7 4.0
PHANTHIET 0.3 05 0.7 08 1.0 1.1 13 1.4 15 1.6 1.7 1.9 2.1
HAMTAN 0.3 05 06 0.7 0.9 11 12 13 15 1.6 1.7 1.8 2.0
PHUQUY 05 0.7 0.9 1.0 1.2 14 1.6 1.7 1.9 2.0 2.1 2.2 2.4
DACTO 0.2 0.3 0.4 0.4 05 0.6 0.7 0.8 0.8 0.9 0.9 1.0 1.1
KONTUM 0.2 0.4 05 05 0.7 0.8 0.9 1.0 11 11 1.2 1.3 15
PLAYCU 0.3 05 0.6 0.7 0.8 0.9 11 11 1.2 13 1.4 15 16
ANKHE 0.3 05 0.6 0.7 0.9 1.0 11 1.2 1.3 1.4 15 16 1.8
AYUNPA 0.2 0.4 05 05 0.7 0.8 0.9 0.9 1.0 11 11 1.2 1.3
MDRAK 0.4 0.7 0.8 1.0 1.2 1.4 16 1.7 1.9 2.0 2.2 2.3 26
BUONMATHUO| 0.3 0.6 0.7 0.9 1.1 13 15 16 1.8 1.9 2.0 2.2 2.4
BUONHO 0.4 0.6 0.7 08 1.0 11 12 13 1.4 15 1.6 1.7 1.8
DACNONG 0.4 0.6 0.7 0.9 1.1 12 1.4 15 1.6 1.7 1.8 2.0 2.2
LIENKHUONG | 0.2 0.3 0.4 05 05 0.6 0.7 0.8 0.8 0.9 0.9 1.0 1.1
DALAT 0.4 0.7 0.8 1.0 1.2 1.4 16 1.7 1.9 2.0 2.1 2.3 2.5
BAOLOC 0.2 0.4 0.4 05 0.7 0.8 0.9 1.0 1.1 1.1 1.2 1.3 1.4
DONGPHU 0.3 05 06 0.7 08 0.9 11 11 1.2 1.3 1.4 15 1.6
PHUOCLONG 0.6 1.2 15 1.8 2.3 2.7 3.2 35 3.8 41 43 48 5.2
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TRAM Pg(l) | Pg(5) | Pg(10) | Pg(20) | Pg(50) | Pg(100) | Pg(200) | Pg(300) | Pg(500) | Pg(700) | Pg(1000)|Pg(1700)]Pg(3000)
TAYNINH 0.3 0.6 0.7 08 1.0 12 14 15 1.6 1.7 1.8 1.9 2.1
VUNGTAU 0.3 05 06 0.7 0.9 1.0 11 12 1.3 1.4 15 1.6 1.7
TANSONNHAT | 0.4 0.6 0.8 0.9 1.2 13 15 1.7 1.8 2.0 2.1 2.3 25
XUANLOC 0.2 0.3 0.3 0.4 05 05 0.6 0.6 0.7 0.7 0.8 0.8 0.9
MOCHOA 0.2 0.4 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 1.0 11 1.2
MYTHO 0.3 05 0.6 0.7 0.9 1.0 12 12 1.4 1.4 15 16 1.8
CAOLANH 0.2 0.3 0.4 0.4 05 0.6 0.7 0.7 0.8 0.8 0.9 1.0 1.1
BATRI 0.2 0.4 05 06 0.7 0.8 0.9 1.0 11 1.1 1.2 1.3 1.4
CANGLONG 0.3 05 06 08 0.9 1.0 12 13 1.4 15 15 1.7 1.8
CHAUDOC 0.2 0.4 0.4 05 06 0.7 0.8 0.9 1.0 1.0 11 1.2 1.3
CANTHO 0.3 0.6 0.7 0.9 11 12 1.4 16 1.7 1.8 1.9 2.1 2.3
SOCTRANG 0.2 0.4 05 05 0.7 0.7 0.8 0.9 1.0 1.0 11 1.2 1.3
RACHGIA 0.4 0.8 1.0 1.2 15 18 2.1 2.2 25 2.6 2.8 3.0 33
PHUQUOC 05 0.9 1.1 1.3 1.6 1.9 2.2 2.4 2.6 2.7 2.9 32 35
THOCHU 0.4 0.7 0.9 1.1 1.4 16 1.9 2.0 2.2 2.4 25 2.8 3.0
BACLIEU 0.4 0.6 0.7 08 1.0 11 13 14 15 1.6 1.7 1.8 1.9
CAMAU 0.4 0.6 08 0.9 1.1 13 14 15 1.7 1.8 1.9 2.1 2.2

Bang 3.7. Két qua tinh toan ap luc gié (KN/m?) twong trng tée dd gi6d 10 phat 16n nhat & cac chu ky lip khac nhau

TRAM P10(1) | P10(5) | P10(10) | P10(20) | P10(50) |P10(100)[P10(200)|P10(300)|P10(500)|P10(700)[P10(1000)P10(1700)P10(3000)
MUONGTE 0.1 0.3 0.4 05 0.7 0.8 1.0 11 1.2 13 13 15 1.6
SINHO 0.2 0.3 0.3 0.4 05 0.6 0.7 0.7 08 0.8 0.9 1.0 1.0
TAMDUONG 0.3 05 0.7 0.8 11 13 15 16 18 1.9 2.1 23 25
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TRAM P10(1) | P10(5) | P10(10) | P10(20) | P10(50) [P10(100)|P10(200)[P10(300)|P10(500)[P10(700)[P10(1000)P10(1700)P10(3000)
THANUYEN 0.2 0.4 05 0.6 0.7 0.9 1.0 11 12 13 13 15 1.6
LAICHAU 0.3 06 0.7 0.9 11 13 15 1.6 1.7 1.9 2.0 2.2 2.4
TUANGIAO 0.2 0.4 05 0.6 0.8 0.9 11 1.2 1.3 1.4 15 16 1.8
PHADIN 0.3 0.4 05 0.6 0.8 0.9 1.0 11 1.2 13 13 15 16
DIENBIEN 0.2 0.4 05 0.6 0.8 0.9 1.0 11 13 13 1.4 16 1.7
QUYNHNHAI 0.2 0.3 0.4 05 0.6 0.7 0.8 0.8 0.9 1.0 11 1.2 1.3
SONGMA 0.2 0.3 0.4 05 0.6 0.7 08 0.9 0.9 1.0 11 1.2 1.3
CONOI 0.2 0.3 0.4 04 05 0.6 0.7 0.8 0.8 0.9 1.0 1.0 1.1
YENCHAU 0.2 0.4 0.4 05 0.6 0.7 08 0.9 0.9 1.0 1.0 1.1 1.2
BACYEN 0.2 0.4 05 0.6 0.7 0.8 0.9 1.0 11 12 13 1.4 15
PHUYEN 0.2 0.4 05 0.6 0.8 0.9 11 1.2 13 1.4 15 16 1.7
MOCCHAU 0.2 0.4 05 0.6 0.8 1.0 11 1.2 13 1.4 15 16 1.8
SONLA 0.2 0.4 05 0.7 0.9 1.0 1.2 1.3 1.4 15 1.6 1.8 2.0
KIMBOI 0.1 0.2 0.3 0.4 05 05 0.6 0.7 0.8 0.8 0.9 0.9 1.0
MAICHAU 0.2 0.4 0.4 0.6 0.7 0.8 1.0 11 12 13 13 15 1.6
CHINE 0.1 0.2 03 0.4 05 0.6 0.7 0.7 0.8 0.9 0.9 1.0 1.1
LACSON 0.2 0.3 0.4 05 0.6 0.7 08 0.9 1.0 1.0 11 1.2 1.3
HOABINH 0.2 0.3 0.4 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2
HOANGSUPHI | 0.2 0.4 05 0.6 0.8 0.9 1.1 1.2 1.3 1.4 15 16 1.8
BACME 0.3 05 0.6 0.7 0.9 1.1 1.2 1.3 1.4 15 1.6 1.8 2.0
BACQUANG 0.1 0.3 0.3 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2
HAGIANG 0.1 03 0.4 0.4 0.6 0.6 08 0.8 0.9 1.0 1.0 1.1 1.2
BACHA 0.2 0.4 05 0.6 0.7 0.9 1.0 1.1 1.2 13 1.4 15 1.7

204




TRAM P10(1) | P10(5) | P10(10) | P10(20) | P10(50) [P10(100)|P10(200)[P10(300)|P10(500)[P10(700)[P10(1000)P10(1700)P10(3000)
SAPA 0.2 0.4 05 0.6 0.7 0.8 0.9 1.0 11 12 12 1.3 15
LAOCAI 0.1 0.2 0.2 0.2 0.3 0.3 03 0.3 0.4 0.4 0.4 0.4 05
MUCANGCHAI| 0.2 0.3 0.4 05 0.6 0.7 0.7 0.8 0.9 0.9 1.0 11 1.2
VANCHAN 0.2 0.3 0.4 05 0.6 0.7 0.8 0.8 0.9 1.0 1.0 11 1.2
LUCYEN 0.2 0.3 0.4 0.4 0.6 0.7 0.8 0.8 0.9 1.0 1.0 11 1.2
YENBAI 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 11 1.2 1.3
HAMYEN 0.1 0.3 0.3 0.4 0.6 0.7 08 0.9 1.0 11 12 1.3 15
TUYENQUANG| 0.2 03 0.4 05 0.6 0.7 08 0.9 1.0 11 12 1.3 1.4
CHIEMHOA 0.2 03 0.4 05 0.7 0.8 0.9 1.0 11 1.2 1.2 1.4 15
CHORA 0.1 0.2 03 0.4 0.4 05 0.6 0.6 0.7 0.7 0.8 0.9 0.9
NGANSON 0.2 0.3 0.4 05 0.6 0.7 0.8 0.8 0.9 1.0 1.0 1.1 1.2
BACCAN 0.2 0.3 0.4 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2
DINHHOA 0.2 0.3 0.4 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2
THAINGUYEN | 0.2 0.3 0.4 05 0.6 0.8 0.9 1.0 11 11 1.2 1.3 1.4
PHUHO 0.2 03 0.4 0.4 05 0.6 0.7 0.8 0.8 0.9 0.9 1.0 1.1
VIETTRI 0.2 0.4 05 05 0.7 0.8 0.9 1.0 11 1.2 13 1.4 15
TAMDAO 03 0.4 05 0.6 0.7 0.8 0.9 1.0 11 1.2 1.2 1.3 1.4
BAOLAC 0.1 0.2 0.3 0.3 0.4 05 0.6 0.6 0.7 0.7 0.8 0.9 0.9
NGUYENBINH | 0.1 0.2 0.3 0.3 0.4 05 05 0.6 0.6 0.7 0.7 0.8 0.9
TRUNGKHANH| 0.2 0.3 0.3 0.4 05 0.6 0.6 0.7 0.8 0.8 0.9 0.9 1.0
CAOBANG 0.3 05 06 0.7 0.8 1.0 1.1 1.2 1.3 1.4 15 1.6 1.7
BACSON 0.1 0.2 0.3 0.3 0.4 05 05 0.6 0.6 0.7 0.7 0.8 0.9
HUULUNG 0.1 0.2 0.3 0.3 0.4 05 0.6 0.6 0.7 0.7 0.8 0.9 1.0
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TRAM P10(1) | P10(5) | P10(10) | P10(20) | P10(50) [P10(100)|P10(200)[P10(300)|P10(500)[P10(700)[P10(1000)P10(1700)P10(3000)
DINHLAP 0.1 0.2 03 0.3 0.4 05 05 0.6 0.6 0.6 0.7 0.7 0.8
THATKHE 0.1 0.2 0.2 0.3 0.4 0.4 05 05 0.6 0.6 0.7 0.7 0.8
LANGSON 0.1 0.3 0.3 0.4 05 0.6 0.7 0.7 0.8 0.9 0.9 1.0 11
LUCNGAN 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 1.0 11 1.2 13
SONDONG 0.1 0.2 0.3 0.4 0.4 05 0.6 0.6 0.7 0.7 0.8 0.8 0.9
BACGIANG 0.1 0.3 0.3 0.4 05 05 0.6 0.7 0.7 0.8 0.8 0.9 1.0
HIEPHOA 0.1 0.2 0.3 0.3 0.4 05 06 0.7 0.7 0.8 0.8 0.9 1.0
UONGBI 0.2 0.4 05 0.6 0.7 0.9 1.0 11 12 13 1.4 15 1.6
coTo 0.3 0.6 0.7 0.8 1.0 12 13 1.4 15 16 1.7 1.9 2.1
BAICHAY 03 05 06 0.7 0.8 0.9 1.1 11 1.2 13 1.4 15 1.7
CUAONG 0.3 0.4 05 0.6 0.8 0.9 1.0 11 1.2 13 1.4 15 16
TIENYEN 0.2 0.4 0.4 05 0.7 0.8 0.9 1.0 11 12 13 1.4 16
MONGCAI 0.2 0.4 05 0.6 0.8 0.9 1.1 1.2 1.3 1.4 15 16 1.8
PHULIEN 0.3 05 06 0.7 0.9 1.0 1.1 1.2 1.4 1.4 15 1.7 1.8
HONDAU 0.4 06 0.7 0.9 1.0 12 1.4 15 1.6 1.7 1.8 2.0 2.1
BACHLONGVI | 0.4 0.7 08 1.0 12 13 15 1.6 1.7 18 1.9 2.1 2.3
BAVI 0.2 03 0.4 0.4 05 0.6 0.7 0.8 0.8 0.9 0.9 1.0 11
HADONG 0.2 0.3 0.4 05 0.6 0.7 0.8 0.8 0.9 1.0 1.0 1.1 1.3
SONTAY 0.2 0.3 0.4 0.4 0.6 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2
LANG 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 1.0 1.1 1.2 1.3
CHILINH 0.2 03 0.4 05 0.6 0.6 0.7 0.8 0.9 0.9 1.0 1.0 1.1
HAIDUONG 0.2 03 0.4 05 0.6 0.7 08 0.9 0.9 1.0 1.1 1.2 1.3
HUNGYEN 0.2 03 0.4 05 0.7 0.8 0.9 1.0 1.1 12 1.2 1.3 15
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TRAM P10(1) | P10(5) | P10(10) | P10(20) | P10(50) [P10(100)|P10(200)[P10(300)|P10(500)[P10(700)[P10(1000)P10(1700)P10(3000)
NAMDINH 0.2 0.4 05 0.6 0.8 1.0 11 12 13 14 15 1.6 1.8
VANLY 0.3 05 06 0.7 0.9 1.0 12 13 1.4 15 1.6 1.7 1.9
THAIBINH 0.2 05 0.6 0.7 0.9 11 1.3 1.4 1.6 1.7 1.8 2.0 2.2
HANAM 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 11 1.2 13
NINHBINH 0.2 0.4 05 0.6 0.8 1.0 1.2 13 1.4 15 1.6 1.8 1.9
NHOQUAN 0.2 0.4 05 0.6 0.8 1.0 1.1 1.2 1.4 15 1.6 1.7 1.9
YENDINH 0.2 0.4 05 0.6 0.8 0.9 1.1 1.2 1.3 14 15 1.6 1.7
BAITHUONG 0.1 0.2 03 0.4 05 05 0.6 0.7 0.7 0.8 0.8 0.9 1.0
NHUXUAN 0.2 03 0.4 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2
TINHGIA 0.2 0.4 05 0.6 0.8 0.9 1.1 12 13 14 15 1.6 1.8
THANHHOA 0.2 0.4 05 0.6 0.8 1.0 11 1.2 13 1.4 15 1.7 1.8
HOIXUAN 0.2 0.3 0.4 05 0.7 0.8 0.9 1.0 11 12 13 1.4 16
SAMSON 0.2 0.3 0.4 05 0.6 0.8 0.9 0.9 1.0 11 1.2 1.3 1.4
QUYCHAU 0.1 0.3 0.3 0.4 05 0.6 038 0.8 0.9 1.0 1.0 1.1 1.3
QUYHOP 0.2 0.3 0.3 0.4 05 0.6 0.7 0.7 0.8 0.8 0.9 1.0 1.1
TAYHIEU 0.2 03 0.4 05 0.6 0.8 0.9 1.0 11 11 12 1.3 15
QUYNHLUU 0.2 0.4 05 05 0.7 0.8 0.9 1.0 11 1.2 12 1.3 15
CONCUONG 0.1 0.2 0.2 0.3 0.3 0.4 05 05 0.6 0.6 0.6 0.7 0.7
DOLUONG 0.1 0.3 0.3 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2
TUONGDUONG| 0.1 0.2 0.3 0.3 0.4 05 0.6 0.6 0.7 0.7 0.7 0.8 0.9
VINH 0.2 0.4 05 0.6 0.8 0.9 1.0 1.1 1.2 13 1.4 15 1.7
HONNGU 03 06 0.7 0.9 11 1.2 1.4 15 1.7 18 1.9 2.0 2.2
HUONGKHE 0.1 0.3 03 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2
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TRAM P10(1) | P10(5) | P10(10) | P10(20) | P10(50) [P10(100)|P10(200)[P10(300)|P10(500)[P10(700)[P10(1000)P10(1700)P10(3000)
KYANH 0.3 05 06 0.7 0.9 11 13 1.4 15 16 17 1.9 2.0
HATINH 0.2 0.4 05 0.7 0.9 1.0 12 13 1.4 15 17 1.8 2.0
TUYENHOA 0.2 0.3 0.3 0.4 05 0.6 0.7 0.7 0.8 0.8 0.9 0.9 1.0
BADON 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 1.0 11 1.2 13
DONGHOI 0.2 0.4 0.4 05 0.7 0.8 0.9 1.0 11 11 1.2 13 1.4
CONCO 0.2 0.4 05 0.6 0.7 0.8 0.9 1.0 11 12 1.2 1.4 15
DONGHA 0.2 0.3 0.4 05 0.6 0.7 08 0.8 0.9 0.9 1.0 1.1 1.2
KHESANH 0.2 03 0.4 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2
ALUOI 0.2 03 0.4 05 0.7 0.8 0.9 1.0 11 12 1.3 1.4 15
NAMDONG 0.1 03 03 0.4 05 05 0.6 0.7 0.7 0.8 0.8 0.9 1.0
HUE 0.2 0.3 0.4 0.4 0.6 0.7 0.8 0.8 0.9 1.0 1.0 1.1 1.2
DANANG 0.2 0.4 05 0.6 0.7 0.8 1.0 1.0 11 12 13 1.4 16
TAMKY 0.2 0.3 0.3 0.4 05 0.6 0.7 0.7 0.8 0.9 0.9 1.0 1.1
TRAMY 0.2 0.4 05 0.6 0.8 1.0 1.1 1.2 1.4 1.4 1.6 1.7 1.9
BATO 0.2 0.4 05 0.6 0.8 0.9 1.1 12 13 14 15 1.6 1.8
QUANGNGAI 0.2 03 0.4 05 0.7 0.8 0.9 1.0 11 1.2 1.3 1.4 1.6
LYSON 0.3 0.4 05 0.6 0.8 0.9 1.0 11 12 1.2 1.3 1.4 1.6
HOAINHON 0.2 0.4 05 0.6 0.7 0.9 1.0 11 1.2 13 1.4 15 1.7
QUYNHON 0.2 05 0.6 0.8 1.0 12 15 1.6 1.8 1.9 2.1 2.3 2.5
SONHOA 0.2 0.3 0.4 05 0.6 0.7 0.8 0.8 0.9 0.9 1.0 1.1 1.2
TUYHOA 0.2 03 0.4 05 0.7 0.8 0.9 1.0 1.1 1.1 1.2 1.3 15
NHATRANG 0.2 03 0.4 0.4 05 0.6 0.7 0.8 0.8 0.9 0.9 1.0 11
CAMRANH 0.2 03 03 0.4 05 0.6 0.7 0.7 0.8 0.8 0.9 1.0 1.1
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TRAM P10(1) | P10(5) | P10(10) | P10(20) | P10(50) [P10(100)|P10(200)[P10(300)|P10(500)[P10(700)[P10(1000)P10(1700)P10(3000)
TRUONGSA 0.3 05 06 0.7 0.9 1.0 11 1.2 1.3 1.4 1.4 1.6 1.7
SONGTUTAY 0.3 05 06 0.8 1.0 11 13 1.4 15 1.6 1.7 1.9 2.1
PHANTHIET 0.2 0.3 0.3 0.4 05 0.6 0.7 0.7 0.8 0.8 0.9 1.0 11
HAMTAN 0.1 0.2 0.3 0.4 05 05 0.6 0.7 0.7 0.8 0.8 0.9 1.0
PHUQUY 0.2 0.4 0.4 05 0.6 0.7 0.8 0.9 1.0 1.0 11 11 1.2
DACTO 0.1 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.4 05 05 0.6
KONTUM 0.1 0.2 0.2 0.3 0.3 0.4 05 05 0.6 0.6 0.6 0.7 0.7
PLAYCU 0.2 03 03 0.3 04 05 05 0.6 0.6 0.7 0.7 0.8 0.8
ANKHE 0.2 03 03 0.4 0.4 05 0.6 0.6 0.7 0.7 0.8 0.8 0.9
AYUNPA 0.1 0.2 0.2 0.3 0.3 0.4 0.4 05 05 05 0.6 0.6 0.7
MDRAK 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 1.0 11 1.2 1.3
BUONMATHUO 0.2 0.3 0.4 05 0.6 0.7 0.8 0.8 0.9 1.0 1.0 1.1 1.3
BUONHO 0.2 0.3 0.4 0.4 05 0.6 0.6 0.7 0.7 0.8 0.8 0.9 0.9
DACNONG 0.2 0.3 0.4 0.4 05 0.6 0.7 0.8 0.8 0.9 0.9 1.0 1.1
LIENKHUONG | 0.1 0.2 0.2 0.2 0.3 0.3 0.4 0.4 0.4 0.4 05 05 05
DALAT 0.2 03 0.4 05 0.6 0.7 08 0.9 1.0 1.0 11 1.2 1.3
BAOLOC 0.1 0.2 0.2 0.3 0.3 0.4 05 05 05 0.6 0.6 0.7 0.7
DONGPHU 0.1 0.2 0.3 0.3 0.4 05 05 0.6 0.6 0.7 0.7 0.8 0.8
PHUOCLONG 0.3 0.6 0.8 0.9 12 1.4 16 1.8 2.0 2.1 2.2 2.4 2.7
TAYNINH 0.2 0.3 0.4 0.4 05 0.6 0.7 0.7 0.8 0.9 0.9 1.0 1.1
VUNGTAU 0.2 0.3 0.3 0.4 05 05 0.6 0.6 0.7 0.7 0.8 0.8 0.9
TANSONNHAT | 0.2 03 0.4 05 0.6 0.7 08 0.9 0.9 1.0 1.1 1.2 1.3
XUANLOC 0.1 0.1 0.2 0.2 0.2 0.3 03 0.3 0.4 0.4 0.4 0.4 05
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TRAM P10(1) | P10(5) | P10(10) | P10(20) | P10(50) [P10(100)|P10(200)[P10(300)|P10(500)[P10(700)[P10(1000)P10(1700)P10(3000)
MOCHOA 0.1 0.2 0.2 0.3 0.3 04 0.4 0.4 05 05 05 0.6 0.6
MYTHO 0.2 03 03 0.4 0.4 05 0.6 0.6 0.7 0.7 0.8 0.8 0.9
CAOLANH 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 05 05 05
BATRI 0.1 0.2 0.2 0.3 0.4 0.4 05 05 05 0.6 0.6 0.7 0.7
CANGLONG 0.2 0.3 0.3 0.4 05 05 0.6 0.6 0.7 0.7 0.8 0.9 0.9
CHAUDOC 0.1 0.2 0.2 0.3 0.3 0.4 0.4 05 05 05 0.6 0.6 0.7
CANTHO 0.2 0.3 0.4 0.4 05 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2
SOCTRANG 0.1 0.2 0.2 0.3 0.3 04 0.4 05 05 05 0.6 0.6 0.7
RACHGIA 0.2 0.4 05 0.6 0.8 0.9 1.1 11 13 13 1.4 1.6 1.7
PHUQUOC 0.3 05 0.6 0.7 0.8 1.0 1.1 12 13 1.4 15 1.6 1.8
THOCHU 0.2 0.4 05 0.6 0.7 0.8 1.0 1.0 11 12 13 1.4 16
BACLIEU 0.2 0.3 0.4 0.4 05 0.6 0.7 0.7 0.8 0.8 0.8 0.9 1.0
CAMAU 0.2 0.3 0.4 05 0.6 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2
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Bang 3.8. Két qua tinh toan tée @d gio 1 gior (3600 phat) (m/s) va &p lwe gié twong

ng (KN/m?) 16n nhét & cac chu ky ldp khac nhau theo dia hinh tiéu chuin Nga

V3600(50 | P3600(50 | VI0A(5 | VI0A(50 | P10A(5 | P10A(50
TRAM ) ) ) ) ) )
MUONGTE 31.0 0.6 28.2 41.0 0.5 1.0
SINHO 26.4 0.4 25.9 34.9 0.4 0.8
TAMDUONG 39.1 1.0 36.4 51.6 0.8 1.7
THANUYEN 325 0.7 315 42.9 0.6 1.2
LAICHAU 39.1 1.0 37.4 51.5 0.9 1.7
TUANGIAO 32.8 0.7 30.7 43.4 0.6 1.2
PHADIN 32.8 0.7 326 43.4 0.7 1.2
DIENBIEN 32.7 0.7 30.7 43.2 0.6 1.2
QUYNHNHAI 28.5 0.5 27.4 37.6 0.5 0.9
SONGMA 28.5 0.5 27.2 37.6 0.5 0.9
CONOI 27.5 0.5 26.9 36.2 0.5 0.8
YENCHAU 29.3 0.5 29.7 38.7 0.5 0.9
BACYEN 316 0.6 30.7 416 0.6 1.1
PHUYEN 33.7 0.7 325 44.4 0.7 1.2
MOCCHAU 33.9 0.7 32.4 44.8 0.7 1.3
SONLA 34.7 0.8 32.3 45.8 0.7 1.3
KIMBOI 25.8 0.4 24.7 34.0 0.4 0.7
MAICHAU 316 0.6 29.5 417 0.5 1.1
CHINE 26.1 0.4 24.4 34.4 0.4 0.7
LACSON 29.1 0.5 28.5 38.5 0.5 0.9
HOABINH 27.7 0.5 26.6 36.6 0.4 0.8
HOANGSUPHI 33.2 0.7 315 43.8 0.6 1.2
BACME 35.6 0.8 343 47.0 0.7 1.4
BACQUANG 27.4 0.5 26.2 36.1 0.4 0.8
HAGIANG 27.9 0.5 26.6 36.9 0.4 0.8
BACHA 31.9 0.6 29.7 42.1 0.5 1.1
SAPA 313 0.6 30.9 413 0.6 1.1
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V3600(50 | P3600(50 | V10A(5 | V10A(50 | P10A(5 | P10A(50
TRAM ) ) ) ) ) )
LAOCAI 19.1 0.2 20.2 25.3 0.3 0.4
MUCANGCHAI 28.4 0.5 28.4 37.4 0.5 0.9
VANCHAN 28.3 0.5 27.4 37.4 0.5 0.9
LUCYEN 28.1 0.5 27.2 37.1 0.5 0.9
YENBAI 29.1 0.5 28.5 38.5 0.5 0.9
HAMYEN 28.6 0.5 25.4 37.8 0.4 0.9
TUYENQUANG | 29.7 0.5 28.2 39.1 0.5 1.0
CHIEMHOA 30.8 0.6 29.3 40.6 0.5 1.0
CHORA 25.1 0.4 24.7 33.0 0.4 0.7
NGANSON 28.6 0.5 27.9 37.8 0.5 0.9
BACCAN 27.8 0.5 27.1 36.7 0.5 0.8
DINHHOA 27.8 0.5 27.1 36.7 0.5 0.8
THAINGUYEN 30.3 0.6 29.0 40.0 0.5 1.0
PHUHO 275 0.5 27.5 36.4 0.5 0.8
VIETTRI 31.2 0.6 30.0 412 0.6 1.1
TAMDAO 31.8 0.6 32.3 421 0.7 1.1
BAOLAC 24.6 0.4 23.7 32.4 0.4 0.7
NGUYENBINH 24.1 0.4 23.7 31.8 0.4 0.6
TRUNGKHANH | 26.0 0.4 25.6 34.4 0.4 0.7
CAOBANG 34.1 0.7 33.4 44.9 0.7 1.3
BACSON 23.9 0.4 23.5 315 0.3 0.6
HUULUNG 24.8 0.4 24.0 32.8 0.4 0.7
DINHLAP 23.5 0.3 23.2 31.0 0.3 0.6
THATKHE 22.8 0.3 22.1 30.2 0.3 0.6
LANGSON 26.6 0.4 25.7 35.1 0.4 0.8
LUCNGAN 29.0 0.5 27.9 38.2 0.5 0.9
SONDONG 24.8 0.4 24.7 32.8 0.4 0.7
BACGIANG 25.4 0.4 25.1 33.6 0.4 0.7
HIEPHOA 24.9 0.4 23.6 32.9 0.3 0.7
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V3600(50 | P3600(50 | VI0A(5 | VI0A(50 | P10A(5 | P10A(50
TRAM ) ) ) ) ) )
UONGBI 32.0 0.6 30.3 42.2 0.6 11
COTO 37.5 0.9 37.4 49.5 0.9 15
BAICHAY 33.7 0.7 335 44.6 0.7 12
CUAONG 33.3 0.7 33.0 43.9 0.7 1.2
TIENYEN 31.3 0.6 29.7 41.3 05 11
MONGCAI 33.8 0.7 32.6 447 0.7 12
PHULIEN 34.7 0.8 335 45.8 0.7 13
HONDAU 38.5 0.9 38.6 50.8 0.9 16
BACHLONGVI 40.3 1.0 41.3 53.2 11 18
BAVI 27.4 0.5 27.1 36.2 0.5 0.8
HADONG 28.4 05 27.2 37.4 0.5 0.9
SONTAY 27.9 0.5 27.1 36.9 0.5 0.8
LANG 29.1 05 28.3 38.5 0.5 0.9
CHILINH 28.1 0.5 28.3 37.1 0.5 0.9
HAIDUONG 28.8 05 28.2 38.1 0.5 0.9
HUNGYEN 30.5 0.6 29.0 40.3 0.5 1.0
NAMDINH 33.9 0.7 32.4 44.8 0.7 13
VANLY 35.4 0.8 34.9 46.8 0.8 1.4
THAIBINH 36.3 0.8 33.4 47.9 0.7 1.4
HANAM 28.5 0.5 27.1 37.6 0.5 0.9
NINHBINH 34.3 0.7 31.8 45.3 0.6 13
NHOQUAN 34.2 0.7 32.0 45.2 0.6 1.3
YENDINH 33.0 0.7 31.1 43.6 0.6 12
BAITHUONG 25.5 0.4 24.4 33.6 0.4 0.7
NHUXUAN 27.8 05 27.4 36.7 05 0.8
TINHGIA 32.9 0.7 30.7 43.6 0.6 1.2
THANHHOA 33.8 0.7 31.9 44.6 0.6 12
HOIXUAN 31.1 0.6 29.3 41.1 05 11
SAMSON 30.3 0.6 29.3 40.0 0.5 1.0
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V3600(50 | P3600(50 | VI0A(5 | VI0A(50 | P10A(5 | P10A(50
TRAM ) ) ) ) ) )
QUYCHAU 27.7 05 25.6 36.5 0.4 0.8
QUYHOP 26.6 0.4 25.9 35.1 0.4 0.8
TAYHIEU 30.0 0.6 28.0 39.6 05 1.0
QUYNHLUU 31.1 0.6 30.3 41.1 0.6 11
CONCUONG 22.1 0.3 21.5 29.2 0.3 05
DOLUONG 27.2 05 25.7 35.9 0.4 0.8
TUONGDUONG | 23.9 0.4 22.7 315 0.3 0.6
VINH 32.8 0.7 31.8 433 0.6 1.2
HONNGU 38.8 0.9 38.3 51.3 0.9 16
HUONGKHE 27.4 0.5 26.1 36.2 0.4 0.8
KYANH 36.2 0.8 34.9 47.8 0.8 1.4
HATINH 34.7 0.8 32.1 45.9 0.6 13
TUYENHOA 26.5 0.4 26.3 35.0 0.4 0.8
BADON 29.0 0.5 27.7 38.2 0.5 0.9
DONGHOI 30.9 0.6 30.0 40.7 0.6 1.0
CONCO 31.2 0.6 30.4 41.2 0.6 11
DONGHA 28.4 05 28.0 375 05 0.9
KHESANH 27.7 0.5 26.9 36.5 0.5 0.8
ALUOI 30.9 0.6 29.0 40.7 05 1.0
NAMDONG 25.7 0.4 24.9 33.9 0.4 0.7
HUE 28.1 05 26.9 37.1 05 0.9
DANANG 31.6 0.6 30.0 41.6 0.6 11
TAMKY 26.9 05 26.2 35.5 0.4 0.8
TRAMY 33.6 0.7 31.0 44.4 0.6 1.2
BATO 32.9 0.7 30.9 43.6 0.6 12
QUANGNGAI 30.6 0.6 28.3 40.5 05 1.0
LYSON 32.8 0.7 32.6 43.3 0.7 12
HOAINHON 32.5 0.7 30.7 42.9 0.6 12
QUYNHON 38.2 0.9 34.1 50.4 0.7 1.6
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V3600(50 | P3600(50 | V10A(5 | V10A(50 | P10A(5 | P10A(50
TRAM ) ) ) ) ) )

SONHOA 28.6 0.5 28.7 37.8 0.5 0.9
TUYHOA 30.4 0.6 28.8 40.1 0.5 1.0
NHATRANG 27.6 0.5 27.8 36.5 0.5 0.8
CAMRANH 26.6 0.4 26.2 35.1 0.4 0.8
TRUONGSA 34.7 0.8 355 45.9 0.8 1.3
SONGTUTAY 37.0 0.9 36.1 48.8 0.8 15
PHANTHIET 26.6 0.4 25.9 35.1 0.4 0.8
HAMTAN 255 0.4 24.4 336 0.4 0.7
PHUQUY 29.8 0.6 30.4 39.5 0.6 1.0
DACTO 19.7 0.2 19.6 25.9 0.2 0.4
KONTUM 22.2 0.3 21.5 29.2 0.3 0.5
PLAYCU 24.4 0.4 24.8 321 0.4 0.6
ANKHE 25.3 0.4 25.6 33.3 0.4 0.7
AYUNPA 21.8 0.3 218 28.8 0.3 0.5
M'DRAK 29.7 0.5 29.2 39.2 0.5 1.0
BUONMATHU

o) 28.4 0.5 27.2 37.4 0.5 0.9
BUONHO 26.6 0.4 27.8 35.0 0.5 0.8
DACNONG 27.8 0.5 27.7 36.6 0.5 0.8
LIENKHUONG 19.8 0.2 20.2 26.2 0.3 0.4
DALAT 29.4 0.5 28.8 38.7 0.5 0.9
BAOLOC 21.9 0.3 21.3 28.9 0.3 0.5
DONGPHU 24.0 0.4 24.0 31.6 0.4 0.6
PHUOCLONG 41.1 1.1 39.0 54.4 0.9 1.8
TAYNINH 27.3 0.5 27.2 36.0 0.5 0.8
VUNGTAU 25.3 0.4 25.8 33.4 0.4 0.7
TANSONNHAT | 289 0.5 28.2 38.1 0.5 0.9
XUANLOC 18.1 0.2 18.2 24.0 0.2 0.4
MOCHOA 21.1 0.3 21.6 27.9 0.3 0.5

215




V3600(50 | P3600(50 | V10A(5 | V10A(50 | P10A(5 | P10A(50
TRAM ) ) ) ) ) )
MYTHO 25.1 0.4 25.1 33.1 0.4 0.7
CAOLANH 19.4 0.2 19.6 25.7 0.2 0.4
BATRI 22.3 0.3 22.5 29.5 0.3 0.5
CANGLONG 25.7 0.4 26.1 33.9 0.4 0.7
CHAUDOC 21.3 0.3 21.5 28.2 0.3 0.5
CANTHO 27.8 0.5 26.8 36.7 0.4 0.8
SOCTRANG 21.6 0.3 22.0 28.5 0.3 0.5
RACHGIA 33.2 0.7 31.9 43.8 0.6 1.2
PHUQUOC 345 0.7 33.9 455 0.7 1.3
THOCHU 31.7 0.6 30.7 41.8 0.6 1.1
BACLIEU 26.7 0.4 27.2 35.2 0.5 0.8
CAMAU 28.1 0.5 27.9 37.1 0.5 0.9

3.3.2. Phan tich kiém nghigm céc chi tiéu xay dwng bédn do

Pay 1a mot trong nhiing nhiém vu rat quan trong nham xéac dinh duoc cac duong
phan ving toc d6 gi6 va ap luc gid twong tng. Cac loai tbe do gid va ap luc gié twong
ing duoc chuyén ddi thong qua bo hé sd/cong thirc. Do vay, duong phan ving caa cac
ban do téc d6 gio/ap luc gio sé twong ddng nhau. Trong nhiém vu nay, ching toi lua
chon ban d6 co s cua nganh xay dung (ban d6 &p lre gio trong wng Vai gio giat 3 gidy
chu ky 20 nam) dé xay dung ban d6 ban dau. Cac ban do tuwong ung voi cac loai gio
khac nhau s& duoc chuyén déi thong qua bo bang chi s chuyén ddi (s& duoc trinh bay
sau).

Hinh 3.6 trinh bay két qua dua thong tin tinh toan ap luc gié twong ung Véi gio
giat chu ky 20 nam trén nén dia hinh ty 1¢ 1:1.000.0000 (ban d6 tho). Bai toan dit ra la
tir ban do tho nay dé xay dung ban do phan ving téc do gid/ap luc gioé twong ting. P&
giai quyét van dé nay, ching tdi s& phan tich cu thé cac chi tieu dugc xem xét trong xay
dung ban d6 phan ving.

Két qua trong Hinh 3.6 va Bang 3.6. c6 mdt sé dic diém co ban sau:

- Ap luc gi6/tée do gid 16n nhat quan trac duoc phan b tai cac tram thudc dai ven
bién tir Quang Ninh dén Quang Binh.
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- Khu vyc dai ven bién Thanh Hoa- Ha Tinh c6 sy phan hda manh theo khéng gian
cua gia tri ap luc gio.

- Khu vyc ving nai Viét Bic, cac diém tram trén khu vuc diy Truong Son, Tay
Nguyén va nhiéu diém tram & khu viec Nam Bo ¢d ap luc gid thap nhat.

- Khu vuc Tay Bic, ap luc gio twong di 16n, vai &p luc gié xap xi khu vuc ven
bién Bac Bo.

- Sy phan hoa theo khdng gian cua ap lrc gié ¢ cac tram thudc khu vire Béc Bo 1a
rat phac tap, khéng cé quy luat rd rang khi chuyén tiép tir ving dong bang sang
viing Tay Bic.

Trén co s cac chi tiéu di duoc dua ra, ching toi tién hanh l1am rd cac két qua

tinh toan trudc khu vuc hién phan vang.

Cu thé, phan tich cac nguyén tic phan ving ap lwe gié nhw sau:

Nhu di trinh bay trong Phan 11, bén canh cac nguyén tic co ban trong xay dung
ban d6 phan b theo khong gian ciia cac yéu té khi hau, chiing toi str dung thém 9 nguyén
tic d6i véi ban do van toc/ap huc gi6. Viéc sir dung nhiéu chi tiéu nhu vay 1a do phan b
gi6 theo khong gian thudng khong tuan theo cac nguyén tac vat Iy cu thé do gi6 chiu tac
dong cua nhiéu yéu t6, dac biét 1a yéu td dia vat xung quanh tram. Hon nira, trong nghién
ctru nay ching t6i hudng toi d6i twong st dung 1 cac cong trinh xay dung. Trong do,
cac cong trinh nay thuong duoc xay dung ¢ cac khu vuc cé dia hinh thap, khdng phuc
tap, thung lang, ... thuan lgi cho sinh hoat va giao théng.

(1) Nguyén tic két thira ban dé da dwoc cong bé trong QCVN02:2009:

Hinh 3.7 trinh bay ban d6 phan vung ap luc gi6 dd duoc cong bd trong
QCVNO02:2009 (B6 XD, 2009). V& co ban, ban do trong Hinh 3.7 cho thay rd mot s6
dac diém:

- Ban do phan vuing &p luc gié phan chia lanh tho Viét Nam thanh 5 viing co ban
va 7 viing chi tiét. Trong d6, toan bo khu vuc ving ndi phia Bac (Tay Bac, Viét
Bic), diy Trudng Son, Tay Nguyén, cuc Nam cua Nam Trung B va Nam Bo
khéng nam trong viing chiu tac dong cua béo.

- Quy luat phé quét 1a gié manh hon tir ngoai bién va giam dan vao siu trong dat
lien: Téc do gio/ap huc gio twong tng 16n hon & ving bién phia Bic Bién Pong,

dén dai ven bién Bic Bo-Bac cua Nam Trung Bo. Khu vuc Tay Bac, Viét Nam,
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day Truong Son, TAy Nguyén va hau hét Nam Bo (ving 1) c6 &p luc gi6 thap
nhat.

PA1 - PHAN BO AP LUC GIO 3 GIAY CHU KY LAP 20 NAM 150 TRAM TREN QUY MO CA NUOC
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Hinh 3.6. Két qua dwa théng tin sé liéu ap lwc gié (kN/m?) trén nén dia hinh
ty 1€ 1:1.000.000
Nhu vay c6 thé nhan thay, vé quy luat khi hau phan b theo khong gian cua toc
d6 gio/ap luc gi6 s& co tinh 6n dinh twong ddi nhu da ting dwoc duc két trong Hinh 3.7.

Tuy nhién, véi s6 liéu cap nhat méi dén nam 2016, nhiéu diém khéac biét méi c6 thé
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duogc xac dinh. Vi du, duong phan vung c6 anh huéng bdo/khéng chiu anh huong cua
bao (duong nét dit) sé khdng con phu hop nira.

(2) Nguyén tic sir dung ban d@é ap lwc gi6 3 gidy chu ky 20 nim la ban d6 co

s6' va cac ban dd déu c6 cung dwdng phan vung.

Trong Nganh xay dung, ban d6 4p luc gid 3 gidy chu ky 20 nim duoc xac dinh
la ban do co so ban dau. Phan bd cac duong trong ban d6 co so 1a twong dong véi cac
loai ban dd khac. Viéc chuyén ddi tir ban d6 co sé sang cac ban d6 khac duoc thuc hién
dwa trén cac bang hé sé chuyén d6i duoc xay dung (trinh bay sau). Do vay, trong nhiém
vy nay, chiing t6i xac dinh xay dung ban d6 co s 1a ban d6 &p luc gid 3 giay chu ky 20

nam.

Hinh 3.7. Ban d6 phan ving ap lwe gié da dwoc cong bd trong QCVN02:2009
(B XD, 2009)
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Hinh 3.8. Ban d6 phan ving anh hwéng cia béo
(Ngudn: Vién Khoa hoe KTTV BDKH, 2016).

(3) Nguyén tic ké thira cac két qua nghién céu méi nhat:

Trong nhiém vu nay, két qua tham khao va ké thira rat quan trong 1a két qua phan

viing gi6 manh do b&o cua Vién Khoa hoc Khi twong Thiy van va Bién doi khi hau

(2016). Hinh 3.8 trinh bay ban do phan viing anh huong cua bdo, phan chia 1anh thé Vieét

Nam thanh cac khu vuc c6 toc do gié do bdo khac nhau. Két qua trong Hinh 3.8 cho

thiy mot sb diém sau:

- Toan bo 1anh thd Viét Nam déu chiu tac dong cua bdo voi cac mic do tac dong

khac nhau. Diéu nay cho thdy, dudng phan viing anh huéng cia béo trong ban do

phan ving &p luc gié di dugc cong bd (Bo XD, 2009) 1a khdng con phi hop.
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- Quy luat phan b theo khéng gian caa ving gié manh trong Hinh 3.8 1a kha twong

d6ng véi trinh Hinh 3.7. Trong d6, vung c6 téc do gi6 1on nhat 1a vang 111 va IV

(ven bién Bic Bo- Béc Trung Bo); ving c6 téc do gié thap nhat 1a vang 11 (Tay

Bic) va vung VII (Tay Nguyén).

- Ban d6 phan ving anh huéng cua bao dugc xay dung dwa trén ranh gisi hanh
chinh cép tinh. Do vay, mirc do chi tiét hoa thong tin con nhiéu han ché.
(4) Nguyén tic xac dinh nguyén nhan gay gié manh va lwa chen loai gié manh trong
xay dwng phan vung

Gi6 manh ¢ Viét Nam c6 thé do nhiéu nguyén nhan khac nhau gay ra, nhu do
bdo, gid mua, dong, ldc, cudng birc dia hinh, ... Mdi loai gi6 manh déu c6 nhimg dic
diém khac nhau, nhu gié manh do bédo va gié mua thudng kéo dai trong mot khoang thoi
gian on dinh hon (10 phut, 1 gio, ...); gié manh do dong, 16¢, cudng birc dia hinh thuong
Xay ra & ving ndi cao va kéo dai trong khoang thoi gian ngén (vai gidy dén vai phat).
Do6i véi cac cong trinh xay dung, ngoai viéc can phai chiu tai 4p luc gid trong thai gian
ngan, cac ky su xay dung can phai tinh dén kha nang chiu dung cua céc cong trinh xay
dung trong mot khoang thoi gian du dai nhat dinh (10 phit hoic kéo dai dén 1 gio). Do
vay, viéc xac dinh rd nguyén nhan gay ra gié manh (loai gio manh) c6 y nghia quan
trong phuc vu viéc thiét ké cac cong trinh xay dung ¢ Viét Nam, nham dam bao tinh an
toan va dong thoi phai cd tinh kinh té cao.

Vé khia canh gi6 manh do b&o:

Két qua ciia Vién Khoa hoc Khi twong Thuy vin va Bién do6i khi hau (2016) da
cho thay phan viing gi6 manh do bio trén dat lién Viét Nam (Hinh 3.8). Tuy nhién, cac
danh gia trén khu vuc Bién Pong van chua duoc thuc hién. Hon nita, ban do nay van
chua du do chi tiét dé xac dinh dugc dic diém phan hoa theo quy luat gié manh hon tir
bién vao sdu trong dat lién. Do vay, trong nghién cttu nay ching tai tiép tuc thuc hién
cac danh gia sau:

% Xac dinh gi6é manh so béo trén Bién Déng theo sb liéu cia WMO

Pé xac dinh gi6 manh do béo trén khu vuc Bién Pong, chung toi st dung bo sd
licu gi6 manh do b&o (gi6 10 phat) cip nhat dén nim 2016 cia WMO. V& co ban, ddy
1a bo sb liéu hoan chinh nhat vé gié manh do bao hién nay, duoc t6 hop va chuan hoa tir
cac ngudn gié manh do b&o khac nhau trén thé gioi. P6i vai khu vue Viét Nam, ching

toi cling da thir nghiém xac dinh gié manh cho tirng con bao da xay ra ¢ khu vuc Viét
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Nam. Vi du trong Hinh 3.9 la truong hop xac dinh trurong gié manh do con bao Durian
hoat dong tir ngay 26/11 dén 5/12 ndm 2006 va con bao Halong hoat dong tir 28/7 dén
10 thang 8 ndm 2014 theo s6 liéu tai phan tich cia WMO. Tuong ty nhu vay, ching toi
d3 kiém nghiém cac con bio khéc trong thoi ky 1961-2016 hoat dong trén khu vuc Bién
Dong va db bo vao dét lién Viét Nam.

Tt Hinh 3.10 dén Hinh 3.11 trinh bay mét sé két qua tinh toan gi6 giat do béo &
chu ky 50 nim, 100 nim va 500 nam. Két qua cho thay phan b co ban cua gié manh
do bdo ¢ Viét Nam la:

- Ving gié manh nhét xay ra & khu vuc Bac Bién Pong (khu vuc quan dao Hoang
Sa). Tc d6 gié manh do bdo giam dan tir ngoai Bién vao trong dét lién va tir Bic
vao Nam. Quy luat nay 1a phu hop véi két qua da cong bd trong QCVN02:2009
(Hinh 3.8). Biém khac biét 12 trén toan lanh tho Viét Nam déu xac dinh duoc

- Khu vuc bién ven bd: Ving gié manh nhat quan tric duoc trai dai tir vang bién
Quang Ninh dén Quang Ngai.

- Khu vuc gi6 manh nhat trén dat lién quan tric duoc & ving ven bién tir Quang
Ninh dén Khanh Hoa. Sau do, toc d6 gid giam dan vao sau trong luc dia.

- Khu vuc c6 toe d6 gié bao yéu nhat xay ra & Tay Bac, mot phan Viét Bic va khu
vuc Nam Bo. Két qua nay cho thay, su khéc biét véi két qua tinh toan cua Vién
Khoa hoc Khi tugng Thuy vin va Bién doi khi hau (2016) ¢ khu vyc Tay Nguyén.
Hinh 3.11 trinh bay két qua tinh toan phan ving téc do gi6 giat manh nhét do béo

thoi ky 1961-2016 chu ky 50 nam theo cac cép giod gio khac nhau (20, 24,5, 32,7, 41,5,
51 va 64 m/s). Véi cach phan cip nhu vay, c6 thé xac dinh cac ving gié manh do b&o
khac nhau trén 13nh thd Viét Nam (ving bién va dat lién). Cu thé, 14nh thé Viét Nam co
thé phan thanh 5 viing gi6 manh do b&o khac nhau theo sé liéu cia WMO. Trong do,
dic diém cua cac ving nhu sau:

- Vung B3: Ving nay chiu anh huong rat manh boi gié béo, véi toe do gio giat do
bio & chu Ky 50 nam dat téi cap 16-17 (trén 64m/s). Ving ndy nam & Bac Bién
Pong, gdm quan dao Hoang Sa. Tuy nhién, cac dao ven bién Trung Bo nhu Con
Co, Ly son, Cit Lao Cham ... va mét sé dao phia bic quan dao Truong Sa nhu
Song Tir Tay, P4 Nam ciing kha gan véi viing gi6 bdo B3.

- Vung B2: Vung nay chiu anh hudéng manh cua gio bao, véi gio giat CKL 50 nam

s& dat téi cap 14-15 trén cac vuing bién va dat lién c6 dia hinh thoang. Nhiing khu
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vue c6 dia hinh phic tap thudc dong Bac Bo va Trung bo nudéc ta, toe do gid béo

cling bi giam manh do ma sat mat dém nhat la céc khu vuc khuat phia tay cua cac

ddi-nGi cao thude Truong Son nhét 14 Ty Nguyén hay viing nii phia sau canh

cung Dong Triéu-Mong Cai. Trén bién, ving B2 kéo lién tir Vinh Bac Bo tro vao

dén vi ¢6 10°N thudc viing bién phia nam Bién Déng, trong d6 c6 phan bic quan

dao Truong Sa.
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Hinh 3.9. Phan bé trudng gié manh do con bio Durian hoat dong tir ngay 26/11
dén 5/12 nam 2006 (trai) va con bio Halong hoat dong tir 28/7 dén 10 thang 8
nim 2014 (phai) theo sé liéu tai phan tich cia WMO
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Hinh 3.10. Két qua tinh toan gid giat (m/s) manh nhat thoi ky 1961-2016 do hoat

dong cia bdo chu ky 50 nam theo sé li¢u tai phan tich cia WMO.

- Vung B1: Vung nay dugc coi la viing ¢6 tac dong trung binh cua gid bao, véi gio

giat CKL 50 nam s& dat cAp 12-13 trén cac vung bién va dat lién c6 dia hinh

thoang. Nhitng khu vuc c6 dia hinh phirc tap tc do chi dang ké & cac cao nguyén

thoang, trén mat phia dong cac dia hinh 16i va giam manh ¢ phia tay, anh huong

yéu hoic rat yéu & cac khu vuc thung liing khuat. Trén bién ving B1 chi xuét

hién tir viing bién tinh Khanh Hoa kéo xudng phia nam, khu vuc quan dao Truong

Sa.
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Hinh 3.11. Két qua tinh toan gié giat (m/s) manh nhat thoi ky 1961-2016 do hoat
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Hinh 3.12. Két qua tinh toan gi6 giat (m/s) do bdo Ién nhat thai ky 1961-2016 chu
ky 50 nim theo s6 liéu cia WMO.
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- Vung A (Al va A2): Vung nay c6 toc do gi6 bdo giat tinh véi CKL 50 nim, dia
hinh thoang, khong wvuot qua gigi han gi6 bdo manh (typhoon),
Vbg(50)<32,7m/s. Bay duoc coi 1a viing chiu anh hudng yéu cua gié bdo ngay
Vvé6i dia hinh thoang phang nhu & Nam B6. Nhitng ving nai ¢6 dia hinh phuc tap
anh huong cua gio bdo rit da dang, tuy theo dia hinh va mit huéng cua dia hinh,
véi nhitng khu vuc khuat hoic thung ling kin, gié bao rat yéu hoic khong déng
ké. Vung nay chu yéu la cac ving ¢ sdu trong dat lién, cach bién 150-200km
thudc khu vie Pong va Tay Bac Bo, ving nai phia nam Trudng Son kéo t61 Nam
Bo6 nudc ta. Trén bién, viing A ton tai Ving A2.

% Xac dinh phan bd gié manh do bio trén dat lién theo sé liéu quan tric tai tram
Trén co s6 s6 liéu thong ké cac con bio thoi ky 1961-2016, két qua xac dinh gi6

giat manh nhat da ting xay ra ¢ Viét Nam duoc trinh bay trong Hinh 3.13. Vé co ban

cd thé nhan thiy, tc do gi6 giat manh nhat do bo trong Hinh 3.13 ¢6 nhitng diém twong
dong vai két qua tinh toan theo s6 lidu tai phan tich cia WMO. Két qua tinh toan nay
thé hién rd mot sé dac diém:

- Gi6 giat manh nhat quan tric duoc tai cac tram dao va ven bién Bic Bo va tram
Ky Anh (Ha Tinh), véi toe do gio giat dat trén 46,2m/s.

- Vg gi6 giat manh nhat quan tric duoc trai dai tir ven bién Quang Ninh dén ven
bién Pha Yén. Sau d6, toc do gié manh do bdo giam dan vao trong dat lién va
giam dan tir Bic vao Nam.,

- Gi6 giat yéu nhat quan tric duoc tai mot sé tram thuoc khu vuc Tay Béc, Viét
Bic, cac tram thudc Tay Nguyén va Nam Bo.

Két qua nay cho thdy, cac diém quan tric dugc gi6 manh ¢ khu vuc Tay Béc
trong Hinh 3.6 khéng phai 1a do tac dong cua XTND gay ra. Nguyén nhan gay ra gid
manh & khu vuc Tay Bic c6 thé 1a do déng, 16c, voi rdng hoic do cudng bic bai dia
hinh.

Dé 1am rd nguyén nhan gay ra gié manh & khu vyc Tay Bac, ching tdi tiép tuc
tién hanh thuc hién mé phong khi hau thoi ky 2000-2010 bang md hinh WRF ¢ do phan
giai 1x1km. Két qua tinh toan gié manh nhat & myc 10m thoi ky 2000-2010 duoc trinh
bay trong Hinh 3.14. V& co ban, két qua nay cho thay rd nhiing diém sau:
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- Quy luat phé quét phan héa theo khdng gian cua gié manh thoi ky 2000-2010 la
gi6 manh hon & ngai bién va giam dan vao siu trong dat lién. Két qua nay la phu
hop véi cac tinh toan nhu da trinh bay.

- Gi6 yéu nhat xay ra ¢ khu vuc ving ndi phia Bic (Tay Bic va Viét Bic). Két qua
nay ciing pht hop véi tinh todn cua Vién Khoa hoc Khi tuong Thiy van va Bién
d6i khi hau (2016) va cac tinh toan theo sb lieu WMO, sé liéu quan tric.

- Két qua tinh toan trong Hinh 3.14 cho thay su khac biét dang ké so véi sb liu
quan trac & khu vuc Tay Bic. Theo sé liéu quan tric (Hinh 3.6), ving Tay Bic
co toc do gio twong ddi 16N, xap xi véi cac gia tri vang ven bién. Trong truong
hop nay, md hinh chay véi do phan giai 1x1km. DBiéu nay cho thay, cac diém
quan tric gié6 manh & khu vuc Tay Béc khong duoc ndm bat bai md hinh. Hay
noi cach khac, gid manh ¢ day xay ra ¢ quy mé nho hon 1x1km (lot ludi mo
hinh). Nhu vay, gié manh & khu vic Tay Bic chi xay ra & quy mé cuc b, ¢6 thé
1a do tac dong cia dong, 16¢ va cudng bire dia hinh.

- Phén tich hwéng dén doi twong sir dung 1a cac cong trinh xay dwng
O Viét Nam, cac cong trinh xay dung thuong dudng thuc hién & cac ving dong

bang, ven bién va thuan loi cho giao thong. Pac biét ddi vai khu vuc ving nii phia Bac,
dan cu chu yéu tap trung & cac thung liing, dia hinh thap; trén cac vung nii cao, thuong
dugc phan bé boi riing va vang trong cay cong nghiép. Hon nita, c4c tram khi tuong
thuong duong dat & cac khu vuc c6 dia hinh thoang, suon hodc dinh nui, xa khu dan cu
(cao hon khu vuc dan cu). Vi du nhu tram Lai Chéau (tai thi xa Tam Puong) duoc dat
trén dinh ndi, cao hon han so véi khu vuce dan cu 1an can. Hinh 3.16 minh hoa tram Son
La ciing dugc dit & vi tri kha xa, trén dinh nti, cao hon han so véi khu vuc dan cu dan
can. Do vay, s6 liéu quan trac dugc tc d6 gio tai cac tram khi twong thudng cao hon so

vé6i khu vue dan cu (nam & khu vuc khuit gié, dia hinh thap, ...).
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Hinh 3.13. Két qua xac dinh gi6 giat (m/s) manh nhat do b&o tinh tir sé liéu quan
triac thoi ky 1961-2016 tai 150 tram trén 14anh thé Viét Nam.
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Hinh 3.14. Két qua tinh toc do gi6 Ién nhat theo mé phéng bang mé hinh WRF

thoi ky 2000-2010 & d§ phan giai 1x1km.
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Hinh 3.15. Minh hoa sw phan b6 dan cu va céc cong trinh xay dwng & khu vuc
ving nui Tay Béc (Thung liing & khu vac Hoa Binh nhin tir déo da tring, anh
chup nam 2019)

Hinh 3.16. Minh hea vi tri tram quan tric Son La véi khu vire din cw 1an c4n
(5) Xem xét phwong phap phéan ving ap luc gi6 ciia cac nwéc trén thé gioi
Nhu d3 trinh bay trong Phan |, ban ¢4 phan ving toc d6 gio/ap luc gié phuc vu
cong trinh xay dung 1a ban d6 khéi quét hoa théng tin vé gié mot cach phé quat (trong
di). Khi xay dung ban db phan viing tc do gio/ap luc gio, cac nude thuong quan tam

dén céac khu vuc ven bién va khu vuc dong dan cu nhiéu hon. Cac khu vuc cé dia hinh
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phtc tap sau trong luc dia thuong duong khai quéat héa cuing mot dang théng tin. Van dé
nay da duoc thao luan & ban d6 gi6 phuc vu cong trinh xay dung ¢ nhiéu nuéc do lién
quan dén tac dong cua dia hinh dén téc d6 gi6, khién cho su phan héa cua téc d6 gi6
theo khéng gian 1a rat phic tap. Trong cac tai liéu vé quy chuan/tiéu chuan s liéu phuc
vu Nganh Xay dung, cac ban dd thuong kém theo luu ¥ khi st dung chi tiét cho mét khu
vue no d6 can co diéu tra khao séat bd sung thong tin.

Bén canh cé4c van dé néu trén, trong qué trinh cap nhat ban d6 phan ving ap
luc/tbe do gi6 phuc vu Nganh Xay dung ¢ Viét Nam, ching toi ciing xem xét thém cac
van dé khac nhu sy phd hop véi ban d6 caa cac nudc 1an can da cong bé, tranh sy chuyén
tiép dot ngot tir ving gié yéu sang viing gidé manh hon 13 rang (su chuyén tiép din ra
tuan tu).

3.3.3. Két qud xay dwng bdn dé phan vang ap luc gio

Cac dwong co ban va bang chuyén doi giira cac loai gid & cac chu ky khac
nhau:

Ké thira ban d6 phan ving ap luc gié da dugc cong bd trong QCVN02:2009, céc
duong co ban caa phan ving ap luc gié 3 gidy chu ky 20 nam dugc xac dinh gom: 0,8
kN/m?, 1,1 KN/m?, 1,4k N/m?, 1,7 KN/m?. Bai toan dt ra trong nhiém vu nay 1a x4c dinh
su thay d6i cua cac duong co ban nay duwa trén bo s6 liéu cap nhat dén nam 2016 va cac
van xem xét (gia thiét di dua ra). Trén co sd cac dudng co ban ndy va phuong phap
chuyén ddi téc do/ap luc gio da duoc xac dinh, cac bang chuyén doi toc do gid/ap luc
gi6 da duoc xay dung va trinh bay trong Bang 3.9-Bang 3.14.

Bang 3.9. Bang chuyén doi ap lwe gié twong wng véi toe d gio giat 3 gidy & cac

chu ky khac nhau phuc vu Nganh Xay dung & Viét Nam (Kn/m?)

Bian d6 phéan b6 ap lwe | Bin dd phan bd ap lwc | Ban dd phan bo ap lwc | Ban d6 phan b ap luc

gié Wng véi van tde gié 3igié ing voi van tde gio 3|gio tng véi van toc gio 3|gié dng véi véan tde gié 3

giay, chu ky lip 20 nam|giay, chu ky lip 50 niam| giay, chu ky lip 100 giay, chu ky lip 1000
Vung (KN/m2) (KN/m2) nim (KN/m2) ndm (KN/m2)
Pmin | Pmax frung Pmin | Pmax frung Pmin  [Pmax Trung Pmin [Pmax Trung
Binh Binh Binh Binh

| 0.80 | 0.65 1.00 | 0.81 1.17 | 0.95 181 | 1.47
I 080 | 110 | 095 | 100 | 138 | 119 | 117 | 161 | 139 | 181 | 249 | 215
1 110 | 140 | 125 | 138 | 1.75 | 156 | 161 | 204 | 183 | 249 | 3.16 | 283
v 140 | 1.70 | 155 | 1.75 | 213 | 194 | 204 | 248 | 226 | 3.16 | 3.84 | 350
\% 1.70 185 | 213 231 | 248 270 | 3.84 4.18
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Bang 3.10. Bang chuyén déi téc dd gio giat 3 gidy ¢ cac chu ky khac nhau phuc vu

Nganh Xay dwng ¢ Viét Nam (m/s)

Ban dd phéan viung van | Ban do phéan viung van | Ban do phan viung van | Ban do phén vung vian
" toc gi6 3 gidy wng véi | tdc gio 3 gidy wng véi | tdc gio 3 gidy img véi | tdc gio 3 gidy ving véi
un
J chu ky lip 20 nam chu ky lip 50 nim chu ky ldp 100 ndm chu ky ldp 1000 nim
(mfs) (mfs) (mfs) (mfs)
. Trung . Trung . Trung ] Trung
Vmin | Vmax Vmin | Vmax Vmin | Vmax Vmin | Vmax
Binh Binh Binh Binh
I 36 32 40 36 43 39 54 48
1 36 42 39 40 47 44 43 51 47 54 63 59
1l 42 47 45 47 53 50 51 57 54 63 71 67
v 47 52 50 53 58 56 57 63 60 71 78 75
\Y 52 54 58 61 63 66 78 82
Bang 3.11. Bang chuyén d@éi ap lwc (Kn/m?) va van téc gi6 1 gio
Ban do phan bo ap e gi6 ing véi | Ban do phan ving van tc gi6
vén toc gié 1 gio va chu ky Lip 50 1 gio' irng v6i chu ky lap 50
Vung
nam (KN/m2) nam (m/s)
Pmin Pmax Trung Binh Vmin | Vmax | Trung Binh
1 0.5 0.37 27 24
2 0.5 0.6 0.54 27 32 29
3 0.6 0.8 0.71 32 36 34
4 0.8 1.0 0.87 36 39 37
5 1.0 1.04 39 41
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Bang 3.12. Bang chuyén d6i ap lwe gi6 twong &tng véi tde @d gié 10 phit ¢ cac chu ky khac nhau phuc vu

Nganh Xay dung & Viét Nam (Kn/m?)

Bin dd phan bb ap
lye gi6 irng véi van

tdc gié 10 phut, chu

Ban dd phén bo ap
lwc gié wng voi van

téc gié 10 phat, chu

Bin d6 phan bo ap
lwc gié wng véi van

téc gié 10 phut, chu

Bin dd phan bd ap
lwe gié &ng voi van

téc gi6 10 phiit, chu

Bin d6 phan bb ap
lwc gié wng voi van

tdc gié 10 phut, chu

Bin d6 phan bb ap
lwc gié wng voi van

tdc gié 10 phut, chu

Ban do6 phén b ap lwe
gi6 (ng vo6i van tde gi6

10 phit, chu ky 1000

Viung | ky 1 nim (KN/m2) | ky 5 nim (KN/m2) | ky 10 nim (KN/m2) | ky 20 nim (KN/m2) | ky 50 nim (KN/m2) [ky 100 nim (KN/m2) nam (KN/m2)
Trung Trung Trung Trung Trung Trung Trung
MIN | Max MIN | Max MIN | Max MIN | Max MIN | Max MIN | Max MIN | Max

Binh Binh Binh Binh Binh Binh Binh

| 0.15 | 0.12 0.27 | 0.22 0.34 | 0.27 041 | 0.33 051 | 041 059 | 0.48 0.92 0.75

1 015|021 | 018 | 027|038 | 032 | 034|046 | 040 | 041|056 | 048 | 051 |070| 0.60 | 059|082 | 070 | 0.92 |1.27 1.09
11 021 | 026 | 024 | 038|048 | 043 | 046 |059| 053 | 056|071 | 063 |070|089| 079 | 082|104 | 093 | 127|161 1.44
Iv |026|032| 029 |048 | 058 | 053 | 059|072 065 |0.71 |08 | 079 | 089|108 | 098 | 104 |126| 115 | 1.61 | 1.96 1.78
\ 0.32 0.35 | 0.58 0.63 | 0.72 0.78 | 0.86 094 | 1.08 1.17 | 1.26 1.37 | 1.96 2.13
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Bang 3.13. Bang chuyén déi téc dd gid 10 phat ¢ cac chu ky khac nhau phuc vu Nganh Xay dwng ¢ Viét Nam (m/s)

Ban d6 phén ving
vén toc gié 10 phiit,

chu ky 1 ndm (m/s)

Ban d6 phéan viing
vén tbc gié 10 phiit,

chu ky 5 nam (m/s)

Ban d6 phén ving
vén toc gié 10 phit,

chu ky 10 nam (m/s)

Ban d6 phan viing
vén tbc gié 10 phiit,
chu ky 20 nam (m/s)

Ban d6 phén ving
vén tbc gié 10 phit,

chu ky 50 nam (m/s)

Ban d6 phan ving
vén toc gié 10 phit,
chu ky 100 ndm (m/s)

Ban d6 phéan ving
vén tdc gié 10 phit,

chu ky 1000 ndm

Viing (mfs)
Trung Trung Trung Trung Trung Trung Trung
MIN | Max . MIN | Max . MIN | Max ) MIN | Max . MIN | Max ) MIN | Max . MIN | Max )
Binh Binh Binh Binh Binh Binh Binh
| 16 14 21 19 23 21 25 23 29 26 31 28 38 35
I 16 18 17 21 25 23 23 27 25 25 30 28 29 33 31 31 36 34 38 45 42
i 18 21 19 25 28 26 27 31 29 30 34 32 33 38 36 36 41 38 45 51 48
v 21 23 22 28 30 29 31 34 32 34 37 35 38 42 40 41 45 43 51 56 53
\Y 23 24 30 32 34 35 37 39 42 43 45 47 56 58
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Bang 3.14. Bang chuyén ddi cac loai gid/ap lwe gi6 theo dia hinh dang Nga (dang A) phuc vu Nganh Xay dung & Viét Nam

Ban @6 phén bo ap lwc gi6

ung voi V=10 phut, T=5

nam, dang A cua Nga

Ban @6 phéan bo ap lwc gi6

ung voi V=10 phut, T= 50

nam, dang A cua Nga

Ban do phan vung van toc

gio 10 phut ung vi chu ky

1ap 5 nam, dang A cua Nga

Ban do phan vung van toc

gio 10 phut wng v4i chu ky

1ap 50 nam , dang A cua

\Vung
(KN/m2) (KN/m2) (m/s) Nga (m/s)
Trung Trung Trung Trung
Pmin | Pmax Binh Pmin Pmax | Binh Vmin | Vmax Binh Vmin | Vmax | Binh

I 0.4 0.34 0.8 0.64 26 23 35 32
I 0.4 0.6 0.50 0.8 1.1 0.93 26 30 28 35 42 39
11 0.6 0.7 0.66 1.1 1.4 1.23 30 34 32 42 47 44
v 0.7 0.9 0.82 1.4 1.7 1.52 34 38 36 47 52 49
\ 0.9 0.97 1.7 1.82 38 39 52 54
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Két qua xay dung ban do phan vang ap luc gio:

Két qua xay dung ban d6 phan ving ap luc gio twong ng vai gié giat chu ky 20
nam duoc trinh bay trong Hinh 3.17. C6 5 viing 4p luc gi6 trén 1anh thé nudéc ta, ap huc
gi6 tang dan tir trong dat lién ra bién.

Vung 1: Gia tri 4p luc gi6 phé bién nho hon 0,8 kN/m? va trung binh ca ving
khoang 0,65 kKN/m2, bao gom hau hét céc tinh mién nui Pong Bic; ria phia tdy Bac
Trung B6; mét phan dién tich phia tdy Nam Trung Bo; Tay Nguyén, hau hét Bong Nam
Bo (trir Ba Ria — Viing Tau) va tiy bac Tay Nam Bo.

Vung 2: Gia tri ap luc gié phd bién tir 0,8 d¢én 1,1 KN/m? va trung binh ving
khoang 0,95 kN/m?, bao gdm viing Tay Bic, dién tich hoac mot phan dién tich cac tinh
Poéng Bic (Phi Tho, Vinh Phuc, Bic Giang, Thai Nguyén, Quang Ninh, Hoa Binh, Ha
Noi, Bic Ninh, phia bac Hai Duong va Hung Yén), mot phan dién tich céc tinh Trung
B0, ria phia dong Dong Nam B, phan 16n dién tich Tay Nam Bo va ving bién gan bo
tir Khanh Hoa tro vao.

Vung 3: Gia tri ap luc gié phd bién tir 1,1 dén 1,4 KN/m? va trung binh ving
khoang 1,25 kN/m?, bao gom dién tich hoac mot phan dién tich céc tinh Quang Ninh,
Hai Phong, Hai Duong, Hung Yén, Thai Binh, Ha Nam, Nam Dinh, Ninh Binh, Thanh
Hoéa — Ha Tinh, ven bién Quang Binh — Quang Tri, ven bién Nam Thura Thién Hué - Pha
Yén, ving ven b va ngoai khoi tir Quang Binh tré vao bao tron viing bién phia Nam va
cac dao Con Co, Ly Son, Trudng Sa, Con Pao, Phi Québc, Thd Chu.

Ving 4: Gié tri ap luc gi6 phd bién tir 1,4 dén 1,7 KN/m? va trung binh ving
khoang 1,55 KN/m? , bao gdm mat phan dién tich ven bién céc tinh Hai Phong-Ha Tinh,
viing bién ngoai khoi phia tdy Bach Long Vi, tiy Hoang Sa va dong bic Truong Sa, bao
tron cac dao Co6 To6, Hon Dau, Hon Ngu.

Vuing 5: Gia tri ap luc gi6 phd bién 16n hon 1,7 kN/m? va trung binh viing khoang
1,85 kN/m?, bao tron ving dong bic bién dong, gom cac dao Bach Long Vi, Hoang Sa.

Vé co ban, theo s6 liéu cap nhat dén nam 2016, ban &6 phan ving ap luc gié co
nhitng diém maéi so véi ban d6 da cong bd trong QCVN02:2009 (B XD, 2009) dang
luu ¥ sau:

-S4 vung chi tiét: Ban do duoc xay dung theo s6 liéu cap nhat dén nam 2016 gém

5 ving chi tiét (ban do cii ¢6 7 ving).
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- Theo ban d6 méi, toan bo lanh thé Viét Nam déu nam trong ving chiu su tac
dong cua bao vai cac cap do khac nhau. Pay 1a diém mai dac biét luu ¥ khi tng
dung ban db nay vao trong thiét ké cong trinh xay dung can tinh dén kha ning
chdng chiu véi tac dong cua bio.

- Vuong |: Biém mai rd rang nhit 12 toan bd ving I déu nam trong ving tac déng
cua bdo. Bén canh do, phan ranh giéi & khu vuc cuc Nam Nam Trung b tién ra
gan ving bién hon va & khu virc Ty Nam Bo 10i mot chat vao phia dat lién.

- Vang I1: Sy thay d6i rd rang nhat d6i véi ving 11 d6 13 toan bo ving déu nam
trong khu vuc chiu tic dong cua bdo. Pic biét, ving Il mo rong hon vao dat lién
& khu vuc phia Béc (tir Khanh Hoa tré ra).

- Vung I1- khu vuc ving nii cao Tay Béc: Trong ban db theo sé liéu cap nhat
dén nam 2016, chung tdi bo sung ving 11 & khu vye ving ni cao Tay Bac. Ving
Il c6 mot s6 diém khac biét so véi ving I va vung II d6 1a ving co toc do gid
quan triac dugc 16n hon so véi cac tram khac thudc ving I va twong duong viing
II. Tuy nhién, gi6 16n nhat quan triac dwogc tai cac tram thudc ving nay khong
phai la do bdo va gié mua gay ra. Gié manh trong khu vuc nay la gi6 cuc bo va
dién ra trong thoi gian ngan (do déng, 16c, dia hinh gay ra). Do vay, khi thiét ké
xay dung cho khu vuc nay, cac ky su xay dung can dic biét luu tam dén tée do
gi6 giat manh & cac diém nai cao. DI véi cac cong trinh xay dung trong khu vuc
nay, can co diéu tra khao sét cu thé dé bd sung thong tin.

- Vang H1: Hau hét khu vuc Pa Nang déu nam trong vang 1. Trong ban do ci,
chi ¢6 khu vuce ban dao Son Tra nam trong vang 11,

- \Vung 1V: Vang IV mé rong hon vé phia Nam ¢ khu vic ving phia Nam Bién
Pong.

- Vung V: La viing chiu tic dd6ng manh m& nhat do b&o va cé ap luc gi6 1on nhét.
Nhu di trinh bay, ban dd phan viing ap luc gid 1a hinh thirc phd quét thong tin ap

luc gi6 thanh c&c ving cd su trong dong nhat dinh. Khi tién hanh thiét ké xay dung
cong trinh cho cac vung ¢ dia hinh phic tap (gi6 bién dong theo khéng gian manh),
can tham khao két qua chi tiét hoa bang sé liéu ap luc gi6 cho dén cap huyén. Ngoai ra,

dbi voi cac cong trinh trong diém, can phai tién hanh diéu tra khao sat tai hién truong.
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Hinh 3.17. Két qua xay dung ban d6 phan ving ap luc gié (kN/m?) twong ng véi
gi6 giat 3 gidy chu ky 20 nim theo s6 liéu cap nhat dén nam 2016
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3.4. KET QUA XAY DUNG BAN PO PHAN VUNG KHI HAU XAY DUNG
3.4.1. Két qud tinh toan céc chi sé sinh khi hdu xay deng

Nhu di trinh bay, dé xay dung ban d6 sinh khi hau xay dung, ching tdi dua trén
cac chi s sinh khi hau nhiét d6 va do am. Van dé nay ciing da duoc dé cap dén trong
chuyén dé nghién ctru cua tac gia Tran Viét Lién (2004) thudc dé tai cap Nha nudc cua
Truong Pai hoc Kién tric Ha Noi. Cu thé, cac két qua tinh toan nhu sau:

(1) Chi s6 can can nhiét (CNN)

Déi véi khu vuc Viét Nam, cac cong trinh xay dung can luu y dén thiét ké kha
nang chdng chiu néng vao mua hé va lanh vao mua dong. Hinh 3.18 cho thay, bién do
nam cua chi s6 CCN 16n xay ra & khu vuc phia Bic. Diéu nay cho thay, cac cong trinh
xay dung ¢ phia Bic can luu y dén kha ning chong chiu ddi véi ca néng vao mua hé va
lanh vao mua dong; ddi voi khu vyuc phia Nam, cac cong trinh xay dung chi yéu tap
trung chdng chiu véi nong.

Hinh 3.19 va Hinh 3.20 trinh bay két qua tinh toan chi s6 CCN vao thang 1 va
thang 7 trung binh thoi ky 1961-2016. Két qua nay cho thay, khu vuc ving nii phia Bac,
Bic Trung Bo va ving ndi cao Tay Nguyén can luu y hon ddi véi tac dong cua nhiét do
thap. D6i voi tinh hinh ndng (Hinh 3.20), cac khu vuc can luu ¥ khi thiét ké 1a ving
Poéng Bic, Pong Bang Bic Bo, Trung B, phia Pong ciia Ty Nguyén va Nam Bo.

(2) Chi s6 am, bién dd nhiét va phan ving khi hau Viét Nam

Bén canh chi s6 CCN nhu di trinh bay, chung t6i ciing tinh toan chi s6 am va
bién do nhiét do nam. Trong d6, két qua tinh toan chi s6 4am duoc minh hoa nhu trong
Hinh 3.20. Két qua tinh toan bién d¢ nhiét do nim dugc trinh bay trong Hinh 3.21. Ngoai
ra, d& xay dung ban db phan viing khi hau xay dung, chung t6i ciing tham khao két qua

cap nhat méi nhat vé ban @ phan vang khi hau Viét Nam (Hinh 3.22).
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Hinh 3.19. Két qua tinh toan chi s6 CCN trung binh thang 1 (tréi) va thang 7
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CHI SO AM THANG 7

CHI SO AM TRUNG BINH IV-VIII
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Hinh 3.20. Két qua tinh toan chi s6 4m thang 7 (trai) va moa IV-VIII

thoi ky 1961-2016
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240



104°0'0"E 108°0'0"E 112°0'0"E
X T R U N G QU 0 ¢
“é"
Z z
= =3
& &
o~ -~ ol
o ol
D.CoT
'
D BLVS
o !
BIV
> . Hom Ngu >
B —— £
Slhh_ 5
g1 ¥ S
% %
b.Con Co -
N1 5
\ \\14- o~ (&)
QD. Hoang Sa
R (Vigt Nam) )
2 \ D. 1§ Som -
— Pudmg bién gidi Ne o)
Z 2 (| (S >
£ Ranh gidi tinh ) £
= & N o =
= Bién Dong | N S
\
= 7 vang khi hau \ é bt
Mién khi hau phia Bic L LR | al
Mién khi hau phia Nam { s
TY{TCATMT P CTHT A < /" a4
¥, \\ 4 53 >
a4
< > -5 NI oot
:Z [ My, . Phit Quy s E
= Do i o&‘-’} 4 R R
g VINHTHAILANNIIE & ° (> Vv g
ol ©D. Thd Chu ‘ NI by
JL/ Am -- -,
. OD. Con Dio QD. Truimg Sa
(Vigt Nam)
104°0'0"E 108°0'0"E 112°0'0"E

Hinh 3.22. Ban d6 phan ving khi hau tw nhién Viét Nam (Ngudn: Nguyén Trong
Hiéu, Nguyén Buc Ngir, Nguyén Vin Thang, Mai Van Khiém, Nguyén Dang Mau va
nnk, 2017).

3.4.2. Két qud xay dung ban dé sinh khi hgu xay dung

Hinh 3.23 minh hoa ban db phan vung khi hau xay dung da duoc cong b trong
QCVNO02:2009. Ban d6 nay duoc xay dung dya trén bo s liéu cap nhat ¢én nam 1980s
va dya trén chi s6 CCN. Theo Hinh 3.23, 1anh thé Viét Nam duoc phan chia thanh 5
viing sinh thai khi hau xay dung. Trong khudn kho cia nhiém vu nghién ciu, bai toan
dit ra 1a can cap nhat ban d6 phan viing sinh khi hau xay dung dwa trén sé liéu cap nhat
dén nam 2016. Ngoai ra, can xem xét thém cac yéu té khi hau khac c¢6 tac dong dén cong
trinh xay dung nhu do am, dic biét 1a cac khu vuc khd ndng do hiéu tmg phon vao mua
he.
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PHAN VUNG KHi HAU XAY DUNG VIET NAM
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Hinh 3.23. Ban dd phan ving khi hau xay dwng Viét Nam da dwoc cong bo trong

QCVN02:2009 (Ngudn: By XD, 2009).

Trén co s& két qua tinh toan cac chi tiéu xay dung ban d6 phan vung sinh khi hau

xay dung duoc lya chon, két qua xay dung ban d6 phan ving khi hau xay dung Viét
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Nam theo sé liéu cap nhat dén nam 2016 duoc trinh bay trong Hinh 3.23. Két qua nay
cho thay:

- Ban dd phan ving khi hau méi phan chia 1anh thé Viét Nam thanh 7 vang sinh
khi hau xay dung. Ban d6 dd duoc cong bd trong QCVN02:2009 chi ¢6 5 viing
sinh thai khi hau xay dung.

- Cu thé c4c vung: (1) Vang Tay Béc (vung 1); (2) Ving trung du-mién ndi Viét
Bic va Bong Béc (vang 11); (3) Viung ddng bang Bic Bo (vang 111); (4) Ving
Bac Trung Bo (ving 1V); (5) Vung Nam Trung Bo (ving V); (6) Ving Tay
Nguyén (vung VII); (7) Vung Nam Bo (Vung VII).

- V& co ban, phan vaing sinh théi khi hau xay dung c6 sy twong ddng nhat dinh voi
ban db phan ving khi hau tu nhién Viét Nam.

Pic diém cia cac vang sinh thai khi hau xay dwng Viét Nam:

*- Vung ndi Tay Béc: Puoc tach boi diy nui Hoang Lién Son véi dudng ranh
giéi nam & suon doéng doc theo duong dang CCN1, = -350 cal/phut. Day nui ndy ciing 1a
ranh giéi phan chia anh huong cua thoi tiét “kho lanh” va thoi tiét “ndm am” cua thoi
ky mua xuén gitta 2 ving nui cia Bac Bo. Do anh huéng khac nhau cua 2 hién twong
nay da dan dén su khac nhau vé mirc do nong- lanh trong mot thoi ky dai caa nira dau
nam. Pay 1a cac yéu té tac dong nhat dinh dén cac giai phap kién tric. Tuy nhién, do do
cao trung binh kha Ién nén dic diém khi hau co ban caa ving nay van la viing c6 mia
d6ng lanh voi giai phap chdng lanh chiém vu thé. Pay 13 vang ton tai déng thoi ca 3
vanh dai khi hau theo d6 cao. Khi hau caa viing ndi Ty Bac duoc gidi han vé phia nam
boi vuing ndi thudc phia Tay tinh Hoa Binh, do tac dong truc tiép cua khoéng khi cuc doi
sau khi qua Pong bang Bac Bo trén phan 16n tinh Hoa Binh, dd mang vao ddy nhing
dic diém co ban cua khi hau viing phia dong va ving dong bang Bac Bo véi su ton tai
Clia muia “ndmM am” va nhiét do thap trong mua dong.

- Vung trung du-mién ndi Viét Bac va Pong Bic: Pay 12 ving thudc phia Pong
Hoang Lién Son, dugc tach bai duong dang tri CCN1,= -350 cal/ph két hop véi duong
dang tri CCNvi= 600 cal/ph. Pay 1a viing c6 mua dong lanh nhat so véi ca nudc, mac
di thuc té van c6 nhiét do rat thap trén cac ving ndi cao caa Tay Bic song trén cing do
cao thi nhiét do & ving nay cao hon dang ké. Trén cing mot dai cao, bién phap chéng
lanh & Pong Bic la quan trong nhat. La ving ndi nén khi hau phan héa manh mé theo

d6 cao dia hinh, trong viing ton tai ca 3 vanh dai khi hau.
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- Vung Pdng bing Bic B§: Day 1a ving c6 muc d6 lanh vé mua dong kém hon
s0 véi ving Pong Béc nhung cao hon so véi viing Tay Bac va Bac Trung Bo. N6 duoc
gii han bai cac duong dang tri CCN1, =-350 cal/phit vd A CCNuam= 1000 cal/ph vé
phia bic va tdy. N6 dugc tach khoi Bac Trung Bo boi anh huang cua thoi tiét khd ndng
do anh huéng cua “gi6 Lao”, duoc phan dinh bang CSAw-vii > 2 va CSAvi > 2, s6 ngay
“kh6 ndéng” ca nam it hon 10. Pay 13 ving c6 mua hé ndéng va 4m nhung hau nhu khong
c6 anh huéng cua “gié Lao”. Trong toan ving, khi hau kha ddng nhat, chiu anh huéng
manh ciia bio va cac dic trung khac cua bién.

- Vung Bic Trung B§: Puoc gisi han vé phia Nam bai duong ranh gigi mién,
dic trung bai su giam yéu dan caa mute do lanh vé mua déng, chiu anh huéng manh cua
thoi tiét khd nong trong thoi ky xuan-he. Pay 1a viing c6 su khéc biét dang ké vé mia
mua - AM S0 V&i viing Pong bang Bac Bo, CSAw.vi < 2 va CSAvi < 2. Bia hinh khong
ddng nhat, ton tai ca anh hudng cua do cao dia hinh, chu yéu 1a vanh dai khi hau nai
thap va mot phan khong 16n thudc vanh dai khi hau ndi giira. Hau hét phan nay nam &
phan dong cua diy Trudng Son, d6n gié mua dong bac va giod bién, song ciing c6 mot
s6 khu vuc thung liing va nai thap nam khuét sau cac khdi nti cao hon ¢ phia Dong nén
c6 mot sé dic diém cua khi hau phia tdy nhu khu vyc cuc tdy cia Thanh Hoa, Nghé An,
Quang Tri, Thira Thién Hué.

- Ving ven bién Nam Trung B§: Puoc tach khoi dong bang Nam Bo chi yéu
do tac dong cua thoi tiét kho nong, trén co so cac chi tidu vé am (CSA > 2) va sé ngay
c6 thoi tiét khd nong (NKN > 10). Khi hau & ving nay khéng that su dong nhat, cé sy
phan hoa theo d6 cao. Phan 16n cac khu vyc nii thude vanh dai khi hau ndi thap, mot
phan nho thudc vanh dai nai gitra va toan bo chiing déu nam ¢ mit phia dong. Ranh gi6i
phia tay phan dya cha yéu vao duong CCN1e= 0 cal/ph va phan phia nam 1a dudng phan
gidi muc d6 anh hudng caa “gio Lao” (S6 ngay khd néng do gié 1ao gay ra Ion hon 10
ngay). La khu vyc phan gigi su khac biét ciia muia mua, mutc do 4am do hé qua khac nhau
cta gi6é mua Ty Nam. Pudng ranh gigi ndy nam & khoang giira 2 tinh Ninh Thuan va
Binh Thuan, gan nhu tach han Binh Thuan sang viing khi hau Nam B5.

- Vung Tay Nguyén: Puoc tach bsi duong dang tri ACCNuam= 700 cal/ph,
CCN1,= 0. Khong khi cuc d6i vé mua dong nhung van ton tai mua dong kha lanh trén
nhiéu khu vuc (CCNi< 0 cal/ph, CCNuy, < 0 cal/ph) do anh huéng ciia d6 cao dia hinh.

Trén Tay Nguyén khdng c6 sy khac nhau dang ké vé mic d6 lanh trong mua déng nhung
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su khéc nhau gitra mua lanh va moa néng rat it, tirc 1a chi c6 mét mua nhiét hang nam.
La vung ndi, Tdy Nguyén ciing ton tai ca 3 vanh dai khi hau véi nhitng cao nguyén rong
cd khi hau kha dong nhit theo dic tinh cua cac dai cao twong tng. Do sudn tdy nén Tay
Nguyén khong c6 anh hudng cia “gié Lao” gay ra thoi tiét khd nong.

- Vung Nam Bo: Buoc tach khoi 2 vung trén bai duong ranh gigi phia nam cua
viing khi hau Tay Nguyén va ven bién Nam Trung Bo. Pay 1a viing ¢ khi hau kha dong
nhat, mang nhirmg dic diém dién hinh caa khi hau nhiét d¢i gié mua. Chéng néng 1a dbi
tuong trong yéu nhat trong cac giai phap phong tranh ddi véi cong trinh xay dung.

Riéng ddi véi ving bién, tam thoi ghép cac dao vao cac ving khi hau da dugc
phan chia trén dat lién c6 diéu kién khi hau gan twong tu.

* Cac dao nam & bac vi 6 20,83°N ghép vao ving khi hau Pong Béc

* Cac dao nam gitra ving vi do trén va vi d6 16,83°N ghép vao ving khi hau
Dbong bang Bic Bo hoac Béc Trung Bo.

* Cac da0 nam ¢ phia nam vi d 16,83°N ghép vao vung khi hau déng bang Nam
Bo.
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KET LUAN VA KIEN NGHI
Trén co s& thuc hién nhiém vu “Nghién cizu hoan thién co so dir ligu cac tac
dgng tw nhién cia Viét Nam phuc v xay dwng cdng trinh” theo hop dong sb
01/HDKHCN TP (mi s6 TP 01 - 17 ky ngay 08/6/2017) trong nam 2019, Vién Khoa
hoc Khi twong Thuy vin va Bién d6i khi hau c6 mot s6 két luan va kién nghi nhu sau:
Két luan:
(1) Cac ngi dung nghién ciru da hoan thanh
- Cap nhat va bién tap bo s6 liéu khi twong thuy vin dén nim 2016;
- X ly, hiéu chinh va tinh toan céc dic trung thong ké khi hau phuc vu nganh xay
dung;
Phan tich, danh gia cac dac trung khi twong khi hau phuc vu nganh xay dung;
Xay dung ban dd cic dic trung khi hau phuc vu nganh xay dung ty 1&
1:1.000.000;
(2) Céc san pham chinh
B sb liéu cap nhat dén nam 2016 da bién tap, tinh toan va hiéu chinh;
Két qua tinh todn cac dic trung thong ké khi hau phuc vu nganh xay dung (50
bang s6 liéu);

- Bao cao phan tich, danh gia cac dac trung khi twong khi hau phuc vu nganh xay
dung (9 bao cao);
- B0 ban d6 cac dic trung khi hau phuc vu xay dung ty 1& 1:1.000.000 (33 ban d6).

(3) Nhirng diém méi luu y

- Ban d6 phan ving ap luc gio:
+ Ban dd phan vuing &p luc gié Viét Nam gdm 5 ving co ban va 6 ving chi tiét.
+ B sung thong tin tac dong cua bo trén toan lanh tho Viét Nam:;
+ B6 sung ving la, 1a khu vyc ni cao Tay Bic.
+ Hau hét khu vuc Da Nang nam trong vang 111
- Ban db phan viung khi hau xay dung: Lanh thé Viét Nam duoc phan chia thanh 7
ving sinh thai khi hau xay dung véi nhiing diac diém nhiét am khac nhau (ban ¢
da dugc st dung chi ¢6 5 vung).
Kién nghi:

Thong tin khi tuong thay vin duoc quan tric tai cac tram véi khoang cach giira
céc tram khoang 25-30km va ban d6 phan ving 1a hinh thirc khéi quat hda thdng tin. Do
vay, khi thiét ké cac cong trinh xay dung, can tham khao cac bang sé liéu da chi tiét hoa
dén cp huyén. B4i voi céc cdng trinh trong diém, can phai tién hanh diéu tra khao sat
hién truong.
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PHU LUC 2

Thuyét minh xay dwng so liéu sét danh cua Vién Vat ly dia
cau — Vién Han 1dam Khoa hoc va Céng nghé Viét Nam.
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Mé dau

O nudc ta tir dau thé ky XX mang lu6i tram khi tugng da duoc hinh thanh va
cho dén nay da c6 mot sb ludi tram khi twong du day véi nhiéu sé lidu dang tin cay.
Mot trong nhitng yéu t6 khi twong duoc t6 chirc quan tric thudng xuyén, co quy
pham chit ché& 13 dong véi hai dic trung chu yéu 13 ngay dong va gio dong.

Khac vé6i nhiéu yéu t6 khi tuong khac, dong dugc quan tric trén cac tram khi
tuong b.%tng truc gidc va do do, chat luong s6 litu ¢6 nhitng han ché nhat dinh.
Ngoai ra, quy pham quan tric dong & nudc ta cling c6 mot vai 1an thay doi, anh
huong it nhiéu dén tinh dong nhat cua sb lidu.

Trong qué trinh phan ving doéng, ching toi sir dung chudi sd liéu dong &
nuéc ta véi do dai thoi ky quan trac phd bién 30 - 50 nam. Vi cac chudi co dung
lugng mau nhu vay, cac tham s6 tinh duogc déu c6 do tin cay nhét dinh.

Vén dé phan vung khi hau néi chung, trong d6 c¢6 phan ving dong da duoc
dat ra tir nhiéu nim nay & nuoc ta. Tuy nhién, do cac han ché vé chat luong s6 lidu
dong so véi cac yéu t6 khi hau khac, cac so do phan ving dong ctia mot sb tac gia
trude ddy hau nhu khong duoc cong bd. Vi vay, mot trong nhitng kho khan cho
cong tac phan vung dong hién nay la khong dugc tham khao thanh tyu da c6 cua
cac nha nghién ctru vé dong.

Véi s liu dong hién co, v6i cac nhan thic vé phan bd dong cling nhu mua
dong, trong [1,2], ching t61 dd xay dung ban dd phan vung dong va mat do sét dua
trén cac sb liéu hién co 1a sd lidu ngay gio dong, s6 liéu dinh vi sét va sb liéu vé
tinh dinh vi sét. Sb liéu sur dung trong cac nghién ctru [1,2] 1a dén nam 2004. Trong
nghién ctru nay, chung t61 thuc hién cac cap nhat sb liéu dén hét nim 2018 va theo

phuong phép [1,2] xdy dung ban do da phan ving dong va mat do sét.

1.S6 li¢u sir dung

S lidu dong duogc st dung dé xay dung ban dd phan ving mat do sét 1 sd
liéu quan trac cta cac tram khi twong bé mit. Theo quy dinh quan trac khi tugng bé

mit hién hanh, hién tuong déng dugc ghi nhin khi quan tric duoc sim chdp dong
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thoi v6i may Cp tai tram. Hién twong doéng duoc ghi vao s6 quan tric khi tuong
(SKT) dudi ki hiéu “ R ” kém theo thoi diém bt dau va thoi diém két thuc. Mdi ki
hiéu “R” dugc danh cho mot 1an déng va trong mdt ngay c6 thé cé nhiéu lan

dong, mdi 1an cach nhau khong dudi 30°.

S6 liéu dong theo SKT dugc dic két va cap nhat trong cac bang khi tuong
(BKT). Tir cac BKT s6 liéu déng dugc chinh 1y thanh hai dic trung vé dong: sb
ngay doéng thang (va nim) va sb gid dong thang (va niam) theo cic quy dinh sau
day:

- Ngay dong: Ngay c6 trén 1/4 gid dong, tinh tir 19 gid hom trude dén
19 gio hom sau.

- S ngay dong thang: Tong s ngay dong trong thang.

- S ngay dong nim: Tong sd ngay dong cua 12 thang trong nam.

- Gio dong (trong ngdy): Tong thoi gian kéo dai cua cac lan dong trong
ngay.

- Gio dong thang: Tong s6 gio dong cia cac ngay trong thang.

- Gio déng nam: Tong s6 gid dong cua 12 thang trong nim.

Sé lidu dong phuc vu cho viéc nghién ctru phan vung dong trén lanh thd Viét
Nam 13 ctia 158 tram khi twong bé mat (Hinh 1) thoi ky 1955 — 2018.

No6i chung thdi kv quan trac cua cac tram mién Bac dai hon so vdi cac tram

mién Nam. SG& di nhu vay, vi hau hét s6 liéu dong cua cac tram mién Nam 1a cua
thot kv sau 1975.

Néu coi 30 nidm 14 thoi ky quan tric du dai dé c6 chudi sé liéu khi hau tuong
d6i tron ven va 20 niam 1a thoi ky quan tric kha di mang lai sai s6 khong dang ké
trong cc dic trung co ban nhét ciia chudi khi hau thi trén 90% chudi so liéu dong

hién c6 bao dam duogc yéu cau vé do tin cay theo ham nghia noi trén.
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2. Phin bd dic trung déng chi yéu
2.1.Phén b6 s6 ngaydong va so gio dong
2.1.1. Phén bo sé ngay déng trung binh nim
S6 ngay dong trung binh nim phd bién & nude ta 1a 60 - 100 (Hinh 2). T
Bic vao Nam céc trung tdm nhiéu dong véi trén 100 gio dong/ nam lan luot 1a:
1) Lac Son - Nho Quan
Bao gdm mot s6 huyén phia Nam cua tinh Hoa Binh va phia TAy Nam
ctia tinh Hoa Binh. Déng nhiéu nhat & ca Lac Son va Nho Quan véi s6
ngay dong trong mot nam la 105 ngay.
2) Quy Chau
Bao gém vung thip ctia huyén Quy Chau va mdt phan huyén Quy
Hop. Dong nhiéu nhat & Quy Chau, 111 ngay/nam.
3) Nam Dong.
Bao gdm ving nui va ving thip cia huyén Nam Péng, tinh Thira
Thién Hué. S6 ngay dong trung binh nim cua tram khi twong Nam
Poéng 1én dén 119.
4) Tay Nam Tay Nguyén va Nam B
Bao gdm cac huyén phia Nam tinh Gia Lai, phia Tay tinh Pac Lic,
phia Tay tinh Pac Nong va nhiéu tinh Nam Bo: Phudc Long, Tay
Ninh, DPong Thap, Long An, Kién Giang. Déng nhiéu nhit & Mdc
Ho4, 136 ngay/nam.
Céc trung tdm chi ¢6 duéi 60 ngay dong/nam tir Bic dén Nam lan luot 1a:
1) Pac T6
Bao gdém cac huyén phia TAy Nam tinh Kon Tum va phia tiy béc tinh Gia
Lai. S6 ngay dong trung binh nim & Péac T6 chi c6 45 ngay.
2) Nha H6
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Bao gdm cac huyén phia Péng Nam tinh Binh Dinh , phia Pong céc tinh
Pht Yén, Khanh Hoa, Ninh Thuin. S6 ngay dong trung binh nim & nhiéu
noi duéi 40, riéng & Nha Hé chi 15.
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Hinh 2. Ban dé s6 ngay déng trung binh ndm.
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3) Cac dao ven bién

Bao gom hau hét cac dao, trt Co6 T6 & phia Bac va Phtt Qudéc & phia

Nam. Déng it nhat & dao Ly Son, chi ¢6 32 ngay dong/nim.
Phan tich ban do s6 ngdy dong trung binh ndam cé thé thdy:

1. Déng ¢ Bic Bo, Bic Trung B, Nam Trung B khong nhiéu bang Tay
Nguyén va Nam Bo.0 Nam Trung B6 chi ¢6 trung tdim dong it va khong c6
trung tdm dong nhiéu. O Biac Bo, Bic Trung Bo tuy khong co trung tam
dong it nhung cac trung tim dong nhiéu déu rat nho bé, trong khi d6 & Tay
Nguyén chi c6 mot trung tim dong it rat bé va gan nira lanh thd phia Tay
thudc trung tam dong nhiéu. Pac biét, & Nam Bo phén 16n 13nh thd thudce

trung tAm déng nhiéu.

2. Phan hoa déng & Bic Bo, Bic Trung Bo khong sau sic nhu & Nam Trung
B0, Tay Nguyén va Nam Bo. O Bic B chi ¢6 hai cap dong (60-80, 80-100)
va Béac Trung B ciing chi co 3 cip dong (60-80, 80-100, 100-120). Trong
khi & Tay Nguyén c6 4 cip (40-60, 60-80, 80-100, 100-120), Nam B6 c6 dén
4 cap (60-80, 80-100, 100-120, >120) va Nam Trung B c6 dén 5 cép (<20,
20-40, 40-60, 60-80, 80-100).

3. Hau hét trung tdm dong it déu thudc ving ven bién va hai dao. Trong khi do,
hau hét trung tdm déng nhiéu déu thudc cac vung thip nim siu trong dat
lién.

4. Hau hét ving nui cao déu khong nhiéu dong hon ving thap ké can. Chi riéng

Pha Pin nhiéu dong hon ving thap Tuan Gido gan do.

2.1.2.Phdn bé sé gio dong trung binh nim

S6 gio déng trung binh ndam phé bién & nwée ta la 200 — 300 (Hinh 3). Tu

Bic dén Nam céc trung tAm nhiéu dong véi trén 300 gior dong/nam 1a:

(1) Bic Quang
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Bao gém céac huyén phia Ty Nam tinh Ha Giang, cic huyén phia Tay
Bic tinh Tuyén Quang va cic huyén phia Pong Bic yén Bai. Dong nhiéu

nhat ¢ trung tdm mua 16n Bic Quang, 347 gio/nam.

fi 4 At it 14t 12

o
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Hinh.3. Ban dé sé gio déng trung binh ndm.
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(2) Nam Son La

Bao ¢dm huyén CO Noi, mot phan huyén Song Mi. huyén Yén Chau va thi

x4 Son La. Dong nhiéu nhat & Co Noi, 321¢id/nim.

(3) Méng Cai

Bao 2dm cac huyén phia Pong tinh Quang Ninh, dong nhiéu nhit & Mdéng

Cai, 544 ¢id/nim. Day 13 thm dong co tri sd cao nhat ca nudc. Neay ca dao

Co6 To6 cting ¢6 300 gi¢ dong/nam.

(4) Phui Lién - Udng Bi

Bao 26m mot phﬁn huyvén Yén Hung cua Quang Ninh va Kién An cua Hai

Phong. Dong nhiéu nhit & Phi Lién, 346 ¢id dong/nim.

(5) Hoa Binh - Quy Chau

Bao gdm phan 16n tinh Hoa Binh, phia TAy Nam tinh Ninh Binh, ving nui

phia Tay Thanh Hod va mot s huyén phia Tay Bic tinh Nghé An la Quy
Chau, Quy Hop. Dong nhiéu nhit & Quy Chau, 456 gid/nim va Lac Son 445

gi0o/nam.
(6) Huong Khé

Bao ¢dm huyén Huong Khé va mot phin phia Bic huyén Minh Hod gidp

Huong Khé. Dong nhiéu nhit & Huong Khé, 332 gid/nim.

(7) Nam Bong

Bao gdm huyén Nam Dong va mot phin huyén A Ludi. Déng nhiéu

nhéit & Nam Dong, 334 ¢id/nim.

(8) Ayunpa

Bao gdm mot s6 huyén phia Pong Nam cua tinh Gia Lai, phia Dong

Bic cla tinh Dic Lic va phia Tay Bic cta tinh Phu Yén. Déng nhiéu nhit &

Avunpa, 464 gid/nam.

(9) Pong Phu - Moc Hoa
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Bao gdm mot sd huyén phia nam tinh Phudc Long, Phia Tay tinh

Ddng Nai, phia Tay tinh Long An, phia Bic tinh Pdng Théap. Dong nhiéu &

Mobc Hoa, 355 gido/nam.

Cdc trung tam dwéi 200 gio déng bao gom:
(1) Trang Pinh

Bao ¢dm mot sd huyén Tay Bic Lang Son. phia Pong Bic tinh Thai

Neuyén. Dong it nhat & Trang Dinh, 140gid/nam.

(2) Ky Anh

Chi bao ¢dm mot bd phan cuc Nam cua tinh Ha Tinh. SO gid dong

trung binh nam cua tram khi tuong Ky Anh1a 171.

(3) Bong Ha - Khe Sanh

Bao ¢6m mdt s6 huyén phia nam tinh Quang Binh va hau hét dia phan
tinh Quang Tri. Dong it nhat & Khe Sanh , 177 gid/nim.

(4) Quang Nam - Quang Ngai - Kon Tum

Bao ¢dm céic huyén thude Kon Tum va phin 16n huyén dong bing

Quang Nam, Quang Neii, dong it nhit & Quang Ngii, 118 gid/nim.

(5) Phia Nam ctia Nam Trung B , Dong Nam T4y Neuyén va Dong Bic Nam Bo

Bao gém mot bo phan lanh thd rat 16n cia cac tinh: Binh Dinh, Phu
vén, Khanh Hoa, Ninh Thuan, Binh Thuan, Lam Déng, Binh Duong va Ba
Ria — Viing Tau. Déng it nhat & Nha HO, 20 gid dong/nam.

6) Cac dao nhd ven bién, trir C6 T6 & phia Bic

Phdn tich ban do so oio dong trung binh nam co thé théy.'

1/ Khac véi phan bd sd ngay dong, sd gid dong & Bic Bd nhiéu hon & Bic Trung

Bd, TAy Neuyén, Nam B6 va it nhit & Nam Trung Bd.
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2/ Ciing khic véi phan bd sé ngiay ddng, phan 16n trung tAm nhiéu gid dong tip

trung & Bic Bo6 va Bic Trung Bo6. O TAy Neuyén cling nhu Nam Bo chi ¢ mot

trung tAm nhiéu ¢id dong va & Nam Trung Bo6 khdng cd noi ndo nhiéu gid dong

dang ké. Trong khi d6 céc trung thm it gid> dong phan bd déu cho céc khu vuc dia

Iy.

3/ Ciing nhu phan bd sb ngay dong, trung tAm it ¢id dong dang luu ¥ nhét van 1a

cuc Nam Trung Bo. Neuwoc lai trung tim nhiéu dong ndi bat nhit 1a cic huyén ven

bién phia bic Quang Ninh.

4/ Sb ngay dong trén cic ddo eidm di rd rét so véi dit lién, twong tu phan bd sd

nedy dong. Dang chil ¥ nhét 13 xu hudng sd ¢id dong ting din khi di sdu vao dat

lién chi ding v&i Trung Bo, Nam Bo va khong that rd rét & Bic Bo.

5/ No6i chung sd ¢id ddng trung binh nim cé phan hod 1o rét hon so vdi s ngay

dong trung binh nim va dé ciing 12 mdt trong nhitng 1¥ do dan téi viée 14y sb ¢id

dong trung binh 13m chi tiéu chinh trong viée phan dinh cic tiéu ving dong.

2.2. Mua dong

Mua dong co thé dugc xac dinh theo s6 ngay dong trung binh thang (Goi tat
1a mua dong theo ngay) hodc theo s gid dong trung binh thang (Mua dong theo
gio).
2.2.1. Mua dong theo ngay

Cac dac trung cua mua dong va phuong phap xac dinh

Trong bdo céo niy cic thoi diém cua dong duoc xac dinh theo thang. Ciing

nhu mua mua, mua dong cd 4 thoi diém:

1) Thang bt dau

2) Théang két thuc

3) Théang cao diém

4) Ba thang cao diém
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Cac thoi diém cua mua dong dugc xac dinh trén co s& quy udc sau day: Mua

dong bao gdm mot chudi thang lién tuc cé sd ngdy dong trung binh khong duédi 3.

Trong mua dong, thang dau tién duoc goi 1a thang bit diu va thang cudi

cing duoc goi 13 thang két thuc.

Théng cao diém ctia mua dong cd sd ngiay dong trung binh cao nhit. Ba

thang cao diém ctia mua dong co tdng s ngdy dong trung binh cao nhit.

Mua dbéng trén cac khu vuc (theo ngay)

Ké&t qua x4c dinh mua dong (theo ngay) duoc trinh bay trong bang 1. Co thé

nhan xét nhu sau vé dién bién mua dong trén cac khu vuc:

Bang .1: Mua dénq (theo ngay dbénq) trén cac khu virc

X Mua dong
Kh . Dia diém
u Vu; N , , X
o fieubibu | psraa | -ond | Bathand | el
nhiéu nhat | nhiéu nhat | thuc
Lai Chau-son La Son La 3 6 5-6-7 10
Lao Cai-Yén Bai- Ha Giang-Tuyén Ha Gian 3 7 6.7-8 10
Quang-Ph Tho naand = £ == —
Cao Bang-Lang Son-Bic Can-Thai
=2ng-Lang : Lang Son 4 8 6-7-8 10
Nguyén-Bac Giang
Quang Ninh Mong Cai 4 8 6-7-8 10
Ddng bang Bac B Ha Noi 4 7 6-7-8 10
Hoa Binh Hoa Binh 3 7 5-6-7 10
Vung nti Bc Trung Bo Quy Chéau 3 8 6-7-8 10
Duyén hai B4c Trung B Vinh 4 8 7-8-9 11
Vung ndi Quang Nam-Quang Ngai Tra My 3 5 5-6-7 10
Dong bang duyén hai Da Nang-Quang
ang Ngai 4 6 6-7-8 10
Nam-Quéng Ngai-Binh Dinh Quang Noai = 2 =
Phu Yén-Khanh Hoa Nha Trang 5 9 7-8-9 10
Ninh Thuan-Binh Thuan Phan Rang 5 5 5-6-7 9
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N R Budn Ma
Tay Nguyén N 3 5 4-5-6 10
Thudt -
Béng Nam B6 Xuan Léc 4 6 5-6-7 1"
Tay Nam B6 Can Tho 4 10 8-9-10 11

1) Mua dong bat dau sém (tir thang 3) va két thic vao thang 10 trén cic ving

nai phia tay, tr TAy Bic qua Hoa Binh dén vine nGi Bic Trung Bo, Nam

Trung BO va Tay Neuyén. Trén cic khu vuc phia Dong Bic Bo, duyén hai

Bic Trung B va Nam Trung Bd mua dong bit diu mudn hon (vao thang 4)

song cling két thic vao thang 10. Riéng & cic tinh Nam Bd mua dong bit dau

mudn (thang 4) va ciing két thic twong déi mudn (thang 11).

2) Néi chung thoi gian kéo dai mua dong & Péng Bic B, duyén hai Bic Trung

B6 va duyén hai Nam Trung Bo ngin hon cic ving khac. Riéng & cuc Nam

Trung Bd khong nhitng mua ddng nein ma neay trong mua dong ciing co

nhitng thang khong dat tiéu chudn mua dong.

3) O noi mua dong bat dau sém, thang cao diém va ca ba thidng cao diém cua

mua dong déu sdm hon & noi ¢6 mua dong tuvong dé1 mudn. Tuy vay, nhiéu

noi ¢6 cung thdi kv bat dau va két thic mua dong nhung van khic nhau vé

thang cao diém hoac vé ba thang cao diém hoac ca hai.

4) O nhiéu noi, mua dong chi khac mua mua vé thang bat dau. S& di nhu vay vi

mua dong bat dau sém hon mua mua, nhat 1a & cac vung c6 mua dong sém.

2.2.2 Mua dong theo gio dong

Cac dac trung cua mua dong

Céc dic trung ciia mua dong ciling bao gdm thang bit dau, thang két thuc,

thang cao diém va ba thang cao diém. Mua dong & diy duoc quy udc 1a cic thang

lién tuc c6 sd gid dong trung binh thang khone dudi 10.

Mua dong trén cac khu vuc
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Két qua xac dinh mua dong theo gid ddong duoc trinh bay trong bang 2. So

voi1 mua dong duoc xac dinh theo ngay dong, mua dong xac dinh theo gid dong cd

nhtrng nét dang chu v sau day:

1) Mua déng theo gio déng bit ddu mudn hon so v6i mua dong theo ngay dong

trén mot vai khu vuc. C6 diéu 12 mua dong (theo gid) van bit diu twong ddi

sOm trén cac vung nui phia Tay Bac Bo, vung nii Bac Trung Bo, Nam Trung

Bo va Tay Neuvén.

2) Mua dong (theo gid) ciing két thic sém hon so vi mia dong theo ngay trén

mot vai khu vue. Vi thé nhin chung mua dong (theo gid) két thiic kha dong

déu trén ca nudec.

3) O vung déng it Binh Thuén - Ninh Thu4n, mua dong (theo gid) bi gidn doan

trong nhiéu thang din dén tinh trang khong c6 mua dong bao gdm cic thang

lién tuc nhu quy dinh da néi & trén.

4) Thang cao diém va ba thang cao diém trong mua déng xac dinh theo gid

cling tuong tu mua dong xac dinh theo ngay.

5) Do ngudng 10 trong qué trinh xac dinh mua dong theo gio c6 vé chat hon

neudng 3 nedy trong qui trinh xdc dinh mua dong theo ngay nén din dén

mot sd khac nhau vé két qua thdng ké mua dong. D6 ciing 12 I¥ do dé ching

to1 lwa chon bién trinh dong theo ngdy lam chi tiéu phan dinh cic ving dong.

Bang 2: Mua dénq (theo ngay dénq) trén cac khu virc

ez Mua déng
Dia diém - _ -
Khu vuc . L.z 2, a3 Thang Ba thang Két
- tiéu biéu Bat dau N ; 3 £ .
- nhiéu nhat | nhiéu nhat | thuc
Lai Chau-son La Son La 3 6 4-5-6 10
Lao Cai-Yén Bai- Ha Giang-Tuyén
Ha Gi 3 6 6-7-8 9
Quang-Pha Tho naand = 2 == 2
Cao Bang-Lang Son-Bic Can-Thai
=2ng-Lang : Lang Son 4 7 6-7-8 10
Nguyén-Bac Giang
Quang Ninh Méng Cai 4 7 6-7-8 10
Ddng bang Bac B Ha Noi 4 8 6-7-8 10
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Hoa Binh Hoa Binh 4 6 5-6-7 10
Vung nti Bac Trung Bo Quy Chau 4 8 6-7-8 10
Duyén hai B4c Trung Bo Vinh 4 9 8-9-10 10
Vung nui Quang Nam-Quéng Ngai Tra My 4 5 5-6-7 10
Ddng ban &n hai Da N&ng-Quan

N:mq-szé:qd;\;eéli-B?nh ;in: S Quang Noai 4 2 &1 | 10
Phu Yén-Khanh Hoa Nha Trang 5 5 8-9-10 9
Ninh Thuan-Binh Thuan Phan Thiét 5 5 5-6-7 10

A A Buén Ma

Tay Nguyén Thust 4 5 4-5-6 10
Bbéng Nam B6 Xuan Léc 5 5 5-6-7 1"
Tay Nam Bo Cén Tho 5 5 8-9-10 11

2.2.3.Nhén dinh vé phan hod dong & Vigt Nam

Pé tao diéu kién thuan lgi cho viée xac dinh chi tiéu phan vung dong, ching

t61 dua ra mot sé nhan dinh sau day vé phan hoa dong:

1) Phan hoa déng bao gém phan hoa vé mua dong va phan hoa vé tan s6 dong.

2) Phan hoa nbi bat nhit vé mua déng & Viét Nam bao gdom:
a) Su bat ddu mua dong twong ddi sém & ving nai phia Ty va Bic cua Bic Bo,
Bic Trung B9, Nam Trung Bo va Tay Nguyén.
b) Mua dong twong d6i mudn va do d6, twong d6i ngan ¢ ria phia Pong Bic B,
duyén hai Bic Trung Bo va duyén hai Nam Trung B.
¢) Mua déng bat dau twong d6i mudn va két thic ciing twong d6i mudn & Nam
Bo.

3) Phan hoa quan trong nhét vé tin s6 dong 1a sy hinh thanh cac trung tim véi trén

300 gid déng/nam va cac trung tam it dong v4i khong day 200 gio dong/nam.

4) Mbi quan hé giira tan s6 dong va vi do hay kinh d6 khong duogc thé hién mot

cach nhat quan. Cling khong c6 moi quan hé rd rét gitra tan s6 dong va do cao dia
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ly. Pang luu v nhét 1a tinh trang it déng trén dao so véi dat lién va sy giam dan

dong tai bo bién vao dat lién trén mdt s6 khu vuc.

3. Phan vung déng trén linh tho Viét Nam
3.1. Muc tiéu phin vung
Phan ving dong nham hai muc tiéu co ban sau day:
(1) Phan anh trung thuc dic diém va quy luat phan hod dong di duoc duc két va
thé hién trong qua trinh phan tich phan b cac dic trung déng va mua dong.

(2) Cung cip cho ngudi st dung nhitng thong tin khai quat va co6 dong vé su
hinh thanh cac khu vyc dia 1y c6 mua dong va muc d¢ dong khac nhau trén
lanh tho nudc ta.

3.2. Nguyén tic phan ving

Céc neguyén tic sau day di duoc tuan thu trong qud trinh phan ving dong:

(1) Bao dam tinh khoa hoc ctia so dd phan ving dong thong qua viéc xac dinh
cac phan hoa chu yéu vé dong trén lanh thd, 4n dinh cac cip phan vi tuong
g voi cac phan hod chu yéu va lya chon céc chi tiéu thich hop véi cac cip

phan vi.

(2) Coi s6 li¢u dong 1a co so khoa hoc chu yéu cua viéc an dinh cac cap phan vi,
xac dinh céac chi tiéu phan vung cling nhu sap x€p cac dia phuong vao cung

hay khong cung mot don vi phan vung dong.

(3) Sép xép cac dia phuwong vao cung hay khong cing mét don vi phan ving
dong trén co s nhan dinh vé sy dong nhat twong d6i hay bat dong nhat

twong ddi vé chi tiéu dong thich hop.

(4) Ton trong va quén triét ¥ nghia phd bién vé cac ranh gidi trong so dd phan
ving déng cling nhu trong cac so d6 phan ving khi hau khac: Ranh gidi
trong so d6 phan vung khi hau chi 13 teong trung cho sy qua do giita cac don
vi khi hau.
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3.3. Cac buérc thuc hién

DPé tién hanh phan vung dong, theo nhu phuong phép trong [1]ching toi thuc

hién cac budc cong tac sau day:

1) Nghién ctru phin bd cua cac dic trung khi hau vé dong, bao gém phan bd
theo khong gian va dién bién thdi gian ciia sé ngay dong, s6 gid dong.

2) Phan tich phan hoa va dtic két cac quy luat phan hod vé tan s6 dong cling nhu
mua dong.

3) Xac dinh hé théng phan vi twong tmg véi cac két qua nghién ctru va duc két
vé phan hoa déng va quy dinh chirc ning cua ting cap phan vi trong so do
phan vung dong.

4) Lya chon va xac dinh chi tiéu phan ving cho timg cip phan vi theo chirc
nang cua chung.

5) Xéc dinh cac don vi dong theo chi tiéu phan vung dong va vach ranh giéi
gifta cac don vi do.

6) Lap so d6 phan ving dong thong qua viéc hé thdng hoa cic két qua thu nhan
duoc.

3.4. Hé thong phan vi va chi tiéu phan viing dong

Heé théng phan vi trong so dd phan ving ddng duoc 4n dinh dua trén cic quy

luat phan ho4 dong phd bién trén 13nh thd. Tinh chit phan hod vé dong rit phirc tap

song cac phan hoa dong déu bat nguon tr su phan hoa vé mua dong va tan s6 dong.

Vi vay hé thdng phin vi trong so do phan ving dong ¢6 2 cip: Ving dong va tiéu

vung dong.

Ving dong: Phan dinh ving dong nham tach biét cac bo phan lanh tho khéc
nhau vé mua déng. Vung dong lién két cac tiéu ving dong co sy dong nhat twong
doi vé 3 chi tiéu sau day:

- Thang bat dau va thang két thiic mua dong;

- Thang cao diém cta mua dong;

- Ba thang cao diém cua mua dong.
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Tiéu ving dong: Phan dinh tiéu ving déng nham tach biét cac dia phuong
khac nhau vé tan sé dong. Tiéu ving dong lién két cac dia phuong co su dong nhat

twong ddi vé yéu td chi tiéu duy nhat 1a gio dong.

Ranh gidi gitra cac vang dong duoc xac dinh bang dai phan cach giira cac dia
phuong c6 thoi ky bat dau, thoi ky két thuc va cao diém ciia mua dong khac nhau:

- Mua dong tir thang 3 dén thang 10, nhiéu dong nhét vao thang 6, ba thang
nhiéu dong nhat 1a 5, 6, 7.

- Mua dong tir thang 3 dén thang 10, nhiéu dong nhét vao thang 7, ba thang
nhiéu dong nhét 12 6, 7, 8.

- Mua dong tir thang 3 dén thang 10, nhiéu dong nhét vao thang 8, ba thang
nhiéu dong nhat 13 6, 7, 8.

- Muia dong tir thang 3 dén thang 10, nhiéu dong nhat vao thang 5, ba thang
nhiéu dong nhat 12 4, 5, 6.

- Mua dong tir thang 4 dén thang 10, nhiéu dong nhét vao thang 8, ba thang
nhiéu dong nhat 13 6, 7, 8.

- Mua dong tir thang 4 dén thang 10, nhiéu dong nhét vao thang 8, ba thang
nhiéu dong nhat1a 7, 8, 9.

- Mua dong tir thang 4 dén thang 10, nhiéu dong nhét vao thang 6, ba thang
nhiéu dong nhét 14 6, 7, 8 hodc 7, 8, 9.

- Muia dong tir thang 4 dén thang 11, nhiéu dong nhat vao thang 10, ba thang
nhiéu dong nhét 1a 8, 9, 10.

- Muia dong tir thang 4 dén thang 11, nhiéu dong nhat vao thang 6, ba thang
nhiéu dong nhat1a 5, 6, 7.

Ranh giéi gitta cac tiéu ving dong dugc xac dinh bang cac dudng dang tri s6
gio dong: 200, 300.
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3.5. So d0 phan ving dong

Két qua phan ving déng duoc trinh bay trong so do phan ving déng (Hinh

4). Bang 3 dwa ra mot s dic trung chi tiéu vé dong cua 9 ving dong va 32 tiéu

vung dong.

Bang 3: Mot sé dic trweng cta cédc viing déng va tiéu ving déng.

a) Cac vung c6 mua mua tir thang 3 dén thang 10

Vung déng | Il ] v
Mua déng 3-10 3-10 3-10 3-10
Thang cao
" 6 7 8 5
diem
Ba thang cao
2 5.6-7 6-7-8 6-7-8 4-56
diem
Tieu vang | I, I, Il Mo | omg | o [ | ome | oms | ome [ omy | v | Ve | e | ve | Ivs
dong
S6 gi» dong 200 200 200 | 200 200 >30 200 <20 | >30 | <20 | 200- 200
e - | >300 - | >300 - - | >300 | - - >300 | - | >300
trung binh nam 0 0 0 0 300
300 300 300 | 300 300 300 300
b) Cac vung c6 mua mua tir thang 4 dén thang 10
Ving déng \Y VI VI
Mua déng 4-10 4-10 4-10
Thang cao diém 8 8 6
Ba thang cao diém 6-7-8 7-8-9 6-7-8 hoac 7-8-9
Tiéu viing déng Vi1 V2 V3 V4 VI V2 VI3 VIl Vll2 \IE
Sé gie déng t 200- 200- 200- 200-
o 917 dong fung >300 | >300 | >300 <200 <200 <200
binh nam 300 300 300 300
c) Cac vung cé mua mua tr thang 4 dén thang 11
Viung déng Vil IX
Mua dong 4-11 4-11
Thang cao diém 10 6
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Ba thang cao diém 8-9-10 5-6-7

Tiéu vung déng VIl VIil2 Viils X4 IX2
£ i a . “ 200-
S0 gi® dong trung binh nam 200-300 >300 <200 300 <200

3.6. Mot s6 thuyét minh vin tit vé cac vang dong
(1) Vung 1

Bao ¢dm céc tinh Lai Chau, Son La, cic huyén phia T4y cua Lao Cai, Yén

B4i. Mua dong & day bt dau tir thang 3, két thiic vao thang 10, dong nhiéu nhat

vao 3 thang 5. 6, 7. sém hon cac vung khéc.

Vung I duoc chia lam 2 tiéu ving:
- Tiéu vung I;: bao gém hau hét dia phan ving I v6i tan s6 dong vira phai 200 —
300 gio/nam
- Tiéu vang L»: bao gdm mdt s dia phuwong thudc huyén Coé Noi, Song Ma va thi xa
Son La thudc loai nhiéu dong >300 gio/nam.
(2) Vung 11

Bao gdm céac huyén thudc tinh Tuyén Quang, phia Dong tinh Lao Cai, Yén

Bai, phia Nam Ha Giang, vung nui phia Tay Cao Bﬁng, Bic Can va phia Bic Phu
Tho, Vinh Phtic. Mua dong & day bt dau tir thang 3. két thuc vao thang 10, dong

nhiéu nhit vao 3 thang 6, 7, 8. twong ddi sém so véi cdc ving phia Péng va phia

Nam.
Vung II duoc chia lam 3 tiéu ving:

- Tiéu vung II; bao gébm mét sb dia phuong thudc cac huyén doc séng Hong cia
cac tinh Lao Cai, Ha Giang, Yén Bai, Phti Tho véi tan sé dong vira phai: 200 -
300gio/nam.

Vién Vit Iy Pia ciu 21

272



kg
o 2
-
, i
1
[l
o Ty 1 o
—
-
] Bt
-
¥II
N !w'\]“
!
‘
: ms
i)
¥I2
pus i)
= %P
i3 1
CHI 3TAT N .
oy Banh gidi sing |
#™ y Eanh gidi ik +ing
IE  Ving I déu ving |
1.1 1!
u‘w\%\ 121
i3 ¢!
1
-
TELk 1 Looooon
.
r:t.a' 46T P I T “zr

Hinh 4.80 do phén viing déng.

Vién Vit Iy Pia ciu 22

273



- Tiéu vung II; bao gém mét sd huyén thuoc Ha Giang, Tuyén Quang, Pha Tho

thudc loai nhiéu dong: >300 gio/nam.

- Tiéu vung I1; bao gdm mot s6 huyén thuoc Ha Giang, Cao Bang, Bac Can véi tan
s6 dong 200 - 300 gio/nam.

(3) Vung 111

Bao gdm cic huyén ving nai thudc cic tinh Bic Trung Bo, tr Thanh Hoi
dén Thira Thién Hué.

Mula dong bat dau tir thang 3, két thuc vao thang 10, nhiéu dong nhét vao 3
thang 6, 7, 8, twong ddi sém so v&i ving duyén hai Bic Trung Bo.

Vung I1I dugc chia 1am 7 tiéu ving:
- Tiéu vung III; bao gém cac huyén phia Ty Thanh Hoa véi tan s6 dong 200 — 300
gio/nam.
- Tiéu vung 111, Bao gém céac huyén Quy Chau, Quy Hop ciia Nghé An, thudc loai
nhiéu dong, >300 gid/nim.
- Tiéu vung III; bao gdm céac huyén viung nai Tdy Nam Nghé An va Tay Bac Ha
Tinh vé1 200 - 300 gio dong/nam.
- Tiéu vung I1l4 bao gdm huyén Huong Khé va mot phan huyén Minh Ho4 - Quéang
Binh véi trén 300 gio dong/nam.
- Tiéu vung IIIs bao gdm mot phan huyén Tuyén Hod va mot sd huyén phia Tay
tinh Quang Binh, v&i 200 — 300 gi ddng mdi nim.
- Tiéu vung Ills bao gdbm cac huyén phia Tdy Quang Tri it déng, <200 gid
dong/nam.
- Tiéu ving 1117 bao gdm huyén Nam Pong vdi tan s dong >300 gio/nam va mot
s6 dia phuong cua cac huyén ké can co tan s6 dong khoang 200 - 300 gio/nam

(4) Vung 1V
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Bao gdm TAy Neuyén va mot sé huyén ving nai thude cic tinh duyén hai

Nam Trung B6. Mua dong & diy bit dau tir thange 3, két thiic vao thang 10, dong

nhiéu nhat vao 3 thang 4, 5, 6, sdm hon cac vung khac & mién Nam Viét Nam

Ving IV gdm 5 tiéu ving:

- Tiéu ving IV; bao ¢dm cic huyén phia TAy Kon Tum, TAy Bic Gia Lai. it dong,
<200 g1d/nam.

- Tiéu ving IV> bao ¢dm viing ndi phia Péng tinh Kon Tum, phan 16n dia phan

tinh Gia Lai, dong & mtrc via phai 200 — 300 gid/nam.

- Tiéu ving IV; bao gdm cic dia phuong thudc ving triing Ayunpa, dong nhiéu,

>300 gio/nam.

- Tiéu vine IV bao ¢dm hau hét dia phan céc tinh Dic Lic. Dic Nong, LAm Dong.,

dong & muc vua phai, 200 - 300 gid/nam.

- Tiéu ving IVs bao ¢dm nhiéu huyén cua Phuéc Long va khu vuc phu cin, dong

nhiéu, >300 gid/nim.

(5) Vung V

Bao ¢dm cic huyén ving ndi phia Déng Cao Bing. Bic Can. Thai Neuyén.,

tinh Hoa Binh va cic tinh ddng bang Bic Bo.

Mua dong bit dau tir thang 4 va két thuc vao thang 10, dong nhiéu nhit vao

cac thang 6, 7. 8., tuong d61 mudn va ngan so vdi ca tinh vung nai phia Tay

Ving V ¢6 4 tiéu ving:

- Tiéu vung Vi bao gém hau hét dia phan thudc vung V tru cac tiéu vung thudc 3
tiéu ving ké can. Déng ¢ ddy pho bién 1a 200 — 300 gid/nam.

- Tiéu ving V> bao gom cac huyén Méng Cai, Tién Yén va mot sé dia phuong ké
can, dong nhiéu, >300 gio/nam.

- Tiéu vung V3 chi bao gém mot by phan dién tich khong 16n tor Uong Bi cua
Quang Ninh dén Kién An ctia Hai Phong. O ddy dong nhiéu hon cac dia phuong ké

can, >300 gio/nam.
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- Tiéu viing V4 bao gdm hau hét dia phéan tinh Hoa Binh, dong nhiéu >300 gid/nam.
(6) Vung VI

Bao g0m cic huyén ddng bing duyén hai tir Thanh Hod dén tinh Thira Thién

Hué. Mua dong bit diu tir thane 4 va két thiic vao thang 10, dong nhiéu nhit vao 3

thang 7. 8. 9. twong d61 mudn va ngan hon so voi cac vung nui phia Tay, Tay Bac

va Tay Nguyén.

Ving VI ¢6 3 tiéu ving:
- Tiéu ving VI; bao gdm céac huyén phia Pong cta Thanh Hod, Nghé An va phan
l6n Ha Tinh, dong & mirc vira phai 200 - 300 gio/nam.
- Tiéu ving VI, bao gdm phan 16n huyén Ky Anh (Ha Tinh), cdc huyén ven bién
Quang Binh, Quang Tri. O day déng it so véi cac tiéu ving ké can, <200 gio/nam.
- Tiéu ving VI; bao gdm cac huyén dong bang ven bién cta Thira Thién Hué, dong
0 muc vua phai, 200 - 300 gio/nam.
(7) Vung VII

Bao gdém cac huyén phia Pong tir Pa Ning, Quang Nam dén Binh Thuén.
Mua dong bat dau tir thang 4 dén thang 10, 3 thang nhiéu déng nhit 13 6, 7, 8 hoic
7, 8,9 hoac 5, 6, 7. C6 noi mua dong bi gian doan 1- 2 thang.

Ving VII bao gdom 3 tiéu ving:
- Tiéu ving VII; bao gdm cac huyén phia Pong cac tinh Quang Nam, Quang Ngai,
thudc loai it dong, 200 gid/nam.
- Tiéu vung VI bao gdbm mot sé huyén phia Nam Quang Ngii va phan 16n tinh
Binh DPinh, thudc loai dong vira phai, 200 - 300 gid/nam.
- Tiéu vung VII; bao gém hau hét cac tinh Phu Yén, Khanh Hoa, Ninh Thuén, Binh
Thudn, thudc loai it dong nhét & nudc ta, <200 gio/nam, trong do6 c6 noi chua dén

100 gio dong/nam.
(8) Vung VIII
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Bao gdm cac tinh phia Tdy Bic Bo. Mua dong bat dau tir thang 4 va két thic
vao thang 11, két thiic mudn hon cac viung dong khac & Bac Bo va Trung Bo.

Ving VIII ¢6 3 tiéu ving:
- Tiéu ving VIII; bao gdm hau hét dja phan ving VIII, trir cac tiéu ving VIIL,
VIII;s. Dong ¢ day & mutrc vira phai 200 — 300 gio/nam.
- Tiéu vang VIIL bao gdm mét sé huyén phia Pong Bic Nam B9, thudc cac tinh
Long An, Déng Thap, Tay Ninh, thudc loai nhiéu dong nhat & nuéc ta, >300
gi0o/nam.
- Tiéu ving VIII; bao gdbm mdt s6 huyén thudc Bac Liéu va thanh phé Can Tho. O
day déng it so véi cac noi khac thudc dong bang Nam Bo, <200 gio/nam.
(9) Vung 1X

Bao gdm mét sb tinh Pong Nam Bo. Mua dong bat dau tir thang 4 dén thang
11, 3 thang nhiéu dong nhét roi vao nira ddu mua 5, 6, 7.

Ving IX bao gom 2 tiéu ving:
- Tiéu ving IX; bao gdm thanh phdé HO Chi Minh va mét sé dia phuong ké cén,
thudc loai dong vira phai, 200 — 300 gio/nam.
- Tiéu vung 1X> bao gém Ba Ria — Viing Tau va mdt vai dia phuong ké can, thudc

loai dong it, <200 gid/nam.

4. Phan ving mat do sét trén linh tho Viét Nam

Viéc thanh 14p ban do phan vung mat dd sét co thé dugc dua trén quan hé
giita s6 lidu ngay dong tai cac tram khi tuong. Trén cd s& cac ngudn so lidu nay suy
ra gia tri mat do sét dua trén cong thirc:

N, @aT,’ (1)
¢ day N, - la mat do set (s6 1an sét danh trén 1km? trong nam, 7, - 1a s6 ngay dong

trung trung binh trong nim, cac thong sd a,b - duoc ldy tir cac khao sat theo may
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CIGRE c¢6 ban kinh 17km tai khu vuc nghién ctru. Ban do phan ving mat do sét ma
nam 1997 str dung dua trén rat it s6 liéu do may CIGRE nay [4] . Vi mat d§ sét do
tryc tiép 1a phuc tap, cho nén di c6 rat nhiu cong trinh nghién ctru ¢d ging tim
moi quan hé cong thic 1 [5,6]. Trén bang 4 1a mot s dang quan hé & nhiéu vj tri
dia 1y khac nhau. Cac cong thirc trén dugc tinh thir cho sb ngay dong bang 100 va
80 (cac cot 3 va 4 ¢ bang 4).

Bang 4. Mat do sét xac dinh qua ngay dong

Cong thuc Tac gia Mat do sét véi ngay | Mat do sét voi ngay
dong 7,=100 dong 7,=80
(lan/km?nam) (lan/km?nam)
N, @ 0_053Td‘~17 Eriksson/Potgieter, 11.595 8.930
Southafrica
N, @ 0,04le~25 Anderson/Eriksson, 12.649 9.570
CIGRE
N, @ 0,0026]";-9 Stringfellow,U.K 16.404 10.736
N, @0.0047, A Muller/Hillebran 40 256
d, Sweden
N, @0.15T, Brown/Whitehea 15 12
d/Golde. U.S.A.
N, @ 0_036le'3 Kolokolov/Paulo 14.331 10.723
va/Russia
N, @0.17, Alya, India 10 8
N, @0.147T, Anderson/Jenner 14 11.2
N, @0.117, Horn/Ramsey. 11 8.8
U.S.A
N, @0.177, Horn/Ramsey. 17 13.6
US.A
Ng @0.197, Brooks/Temperate 19 15.2
N, @0.137, Brooks/Tropical 13 10.4
N, @0.017, New Guinea 1 0.8
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N, @0.037," Minas Gerais 5.213 4.060

Nhin céc gié tri thu duoc ta thay c6 su chénh 1éch kha 16n. C6 thé thay rang
¢ nhiing vung c6 vi d0 cao xu thé mat do sét tang 1én 10 rét. Piéu nay da duoc
nhiéu tac gia nhic dén va co thé gidi thich 1a d§ cao chan may & khu vuc ¢é vi do
cao thdp hon ving nhiét doi. Do d6 & khu vyc nhiét d6i ty 1& phong dién trong may
so v6i phong xudng dét 1 16n hon & khu vuc vi do cao. Pierce di dwa ra biéu thirc

sau dé mo ta tong phong dién va phong dién xudng bé mit
Ng/(Ng+Nc) =0.1 + 0.25sin(o) (2)

Tir phuong trinh 2. ta suy ra ty s& Nc/Ng =9 & xich dao va N¢/Ng =1.8 ¢ céac
cuc.

Ngoai phu thudc vao vi do, tac dong dia hinh khu vyc cling c6 anh hudng
manh mé&[7- 9]. Nhiéu nghién ctru cho thay & ving ddi ndi xay ra nhiéu sét hon so
v6i ving bang phang va ngoai bién. C6 nhitng noi ¢ ving nhiét ddi cho gia tri dén
59 1an/ km2 trong nam.

Céc nghién ctru cling cho thdy mat do sét bién doi theo nhimg chu ky thoi
gian ngay, mua, nam, nhiéu ndm rat phtc tap. Tai mot diém ngay dong co thé bién
d6i tr nAm nay qua nam khac rat 16n. Lay vi du nhu & Bac Yén nam dong nhiéu
nhat c6 116 ngay, con nam it nhat 1a 47 ngay. Néu tinh theo cong thirc CIGRE thi
gia tri mat do sét bién doi dén 3 1an tir 15 dén 5.

Nhu vay, tir phan tich trén ta ¢ thé dua ra cach phan ving mat do sét nhu
sau:

1. Dua vao s6 liéu tram dinh vi sét & vi tri ¢6 hiéu suat dinh vi tot nhat dé

xéac dinh mat d6 sét. O day coi hiéu suit dinh vi tot & trong khoang tir 50-
100km quanh tram.

2. Dua trén so dd phan ving hoat dong dong trong phan 1 dé tinh toan cho

cac khu vyc khac khi hiéu suat dinh vi sét thap.

3. Tinh toan dén anh huoéng ciia vi d6 theo cong thirc 2.
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Céu trac ctia ban dd phan ving mat do sét tuong tu nhu phan ving dong. Gia
tri mat do sét tai cac diém dugc xac dinh béng sb lieu mang tram dinh vi[1] cho
thdy cac cong thic (Eriksson/Potgieter, Southafrica) va (Anderson/Eriksson,
CIGRE) 1a phu hop trong véi diéu kién Viét Nam. Dua trén cac so liéu ngay gio
dong cap nhat dén 2018, chung t6i da tién hanh xdy dung ban d6 tong hop tinh ra
s6 liéu mat do sét trén 1anh thd Viét Nam. So sanh véi két qua cap nhat s6 liéu
2004, sb liéu cap nhat dén hét 2018 c6 lam thay doi gid tri mat dg sét c6 dao dong
16n nhat 1a 0,9 km2/nim.

Trén hinh 5 1a ban do phan vung mat dg sét va cac gia tri cho mot s6 khu vuc

duogc trinh bay trong phu luc 1.

Két luan

Trong bao cdo nay dd cdp nhat dén so lidu dén hét 2018 sb lidu ngay gid
dong 158 tram khi tuong. Trén co sé ndy da xdy dung ban do phan ving mat do sét
trén lanh thé Viét Nam. Két qua nay c6 thé sir dung trong cong tac phong chng

sét, cu thé cap nhat tiéu chuin chéng sét cho cong trinh xay dung ¢ Viét Nam.

Tai liéu tham khao

1. Nguyén Xuin Anh (2005).Béo céo dé tai”’Nghién ciru dong sét va dé xuat
céc giai phap phong chong & Viét Nam, 252 tr.

2. Nguyén Xuian Anh (2005).Van dé sta d6i quy pham chdng sét cho cong
trinh xay dung & Vi¢t Nam. Tuyén tap bado cao Ho1 nghi Khoa hoc k¥ thuat
bia Vat Iy Viét Nam lan thir 4. HOi KHKT Pia Vit Iy Viét Nam. NXB Khoa
hoc va Ky thuat, trang 5-13.

3. Bo X4y dung. Chéng sét cho cac cong trinh xay dung. Tiéu chuan thiét ké thi
cong. TCXD 46: 2007.

4. Lai Ptrc Nhan, Tran Vin ap, 1997: Mat do sét va xdy dung ban d6 phan

ving mat do sét Viét Nam. Hoi nghi qudc té vé nghién ciru sét va chong sét.

Ha noi.

Martin A. Uman The Lightning Discharge 1987, Dover Publication

6. Gary R. Huffine, Richard E. Orville. Lightning Flash Density and
Thunderstorm Duration in the Continental US: 1989-1996. AMS-1999.

7. Berger, K. “Summary about (a) Duration of flashes (b) Stroke intervals ( ¢ )
No-current intervals”report CIGRE, Stuttgart, 1970.

W
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8. Winn, W.P., et al. “Video Tape recording of lightning flashes”, J. Geo. Res.,
vol. 78, pp.4515-4519,1973.

9. Tzur, Y. et al., “Atmospheric Electric Field and Current Configurations in
the Vicinity of Mountains” J. Geo. Res., vol 90, pp 5979-5988, 1985
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PHU LUC 1. S0 liéu vé mat do sét danh tai cac dia danh cia Viét

Nam
TT | Tinh, Thanh phd Mat d9 sét danh
Huyén (s6 1an/km?/nam)
1 An Giang Tp. Long Xuyén, Tx. Chau Ddc, An Pha ,Chau 13,7
Phu,Chau Thanh, Chg Méi, Phu Téan, Tan Chau,
Tinh Bién, Thoai Son, Tri Ton
2 Ba Ria Viing Tp. Viing Tau, Tx. Ba Ria, Chau Buc,Con Déo, 8,2
Tau Long Piém, Bat Do, Xuyén Moc
Tan Thanh, Chau Buc 10,9
3 Bic Kan Tx. Bic Kan, Bach Thong, Chg Pon, Cho Méi, Na 8,2
Ri, Ngéan Son, Pac Nam
Cho Pon 10,9
4 Bic Giang Tx. Bic Giang, Hiép Hoa, Lang Giang, Luc Nam, 8,2
Luc Ngan, Son Bong, Tan Yén, Viét Yén, Yén
Diing, Yén Thé
5 Bic Ninh Tx. Bic Ninh, Gia Binh, Luong Tai, Qué V5, Yén 8,2
Phong
Tt Son, Tién Du, Thuan Thanh 10,9
6 Bac Liéu Tx Bac Liéu 10,9
Gia Rai, Pong Hai, Héng Dan, Phudc Long, Vinh 13,7
Loi
7 Bén Tre Tx. Bén Tre, Chau Thanh, Cho Léch, Gi@)ng Trom, 13,7
Mo Cay
Thanh Phu, Ba Tri, Binh Dai 10,9
8 Binh Pinh Tp.Quy Nhon, Tuy Phudc 5,7
An Lio, An Nhon, Hoai An, Hoai Nhon, Phu Cat, 8,2
Phu My, Tay Son, Van Canh, Vinh Thanh
9 Binh Duong Tx. Thi Dau Mét, Di An, Tan Uyén, Thuan An 13,7
Bén Cat, Dau Tiéng, Phii Gido 14,9
10 Binh Phudc Tx. Déng Xoai, Binh Long, Chon Thanh, Déng Phu 14,9
Bu Dép, Bu bang, Loc Ninh, Phudc Long 13,7
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TT | Tinh, Thanh phd Mait d6 sét danh
Huyén (s6 1an/km?/nim)
11 Binh Thuan Tp. Phan Thiét, Him Tan, Ham Thuin Bic, Ham 8,2
Thuan Nam, Tanh Linh
Pirc Linh 10,9
Phu Quy 7,0
Bic Binh 5,7
Tuy Phong 34
12 | CaMau Tx. Ca Mau, U Minh, Théi Binh, Tran Van Thoi, 13,7
Cai Nu6e, PAm Doi, Pht Tan, Nam Cén, Ngoc
Hién
13 Cao Béng Tx. Cao Béng, Bao Lac, Bdo Lam, Ha Quang, Ha 9,2
Lang, Ha An, Nguyén Binh, Phuc Hoa, Quang
Uyén, Thach An, Thong Nong, Tra Linh, Trung
Khanh
14 | Can Tho Q. Binh Thuy, Q. Cai Rang, Q. Ninh Kiéu, Q. O 13,7
Moén, Co Do, Phong Dién, Thét Nét, Vinh Thanh
15 Q. Hai Chau, Q. Lién Chiéu, Q. Ngii Hanh Son, Q. 8,2
Pa Nang Son Tra, Thanh Khé, Hoa Vang
Hoang Sa 7,0
16 | Pak Lak Tp. Budén Ma Thuot, Buén Pén, Ea Sup, Cu M'Gar, 13,7
Ea H'Leo, Krong Buk, Krong Nang
Krong Pik, Krong Ana, Lik, Krong Bong, Ea Kar 10,9
M'Prik 8,2
17 Dién bién Tp. Dién Bién Phu, Dién Bién, Dién Bién Dong 8,2
Tx. Muong Lay, Muong cha, Muong Nhé, Tua 10,9
Chua, Tuan Gido
18 | Pak Nong Pik Nong, Krong N6 10,9
bak Mil, Pak R' Lap, Pik Song 13,7
19 Déng Nai Tp. Bién Hoa, Long Thanh, Nhon Trach, Vinh Citru, 13,7
Trang Bom
Tx. Long Khanh, Tan Phu, Pinh Quan, Thong Nhat 10,9
Xuan Loc, Cam My 8,2
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TT | Tinh, Thanh phd Mait d6 sét danh
Huyén (s6 1an/km?/nim)
20 | Bong Thap Tx. Cao Lanh, Lap Vo, Sa Péc, Tan Hong, Tam 13,7
Nong, Thap Muoi, Héng Ngu, Cao Lanh, Thanh
Binh, Lai Vung, Chau Thanh
21 Gia Lai Tx. An Khé, Chu Pah, Ia Grai, Mang Yang, bic 8,2
Doa, Pic Po
Tp. Pleiku, K’Bang, la Pa, btrc Co, Krong Pa 10,9
Chu Prong, Chu Sé, A Yun Pa 13,7
22 Ha Giang Tx Ha Giang, Bic Mé, Bic Quang, M¢o Vac, Quan 10,9
Ba, Vi Xuyén,
Hoang Su Phi, Quang Binh, Xin Man, Déng Van, 8,2
Meéo Vac, Yén Minh
23 Ha Nam Tx. Phu Ly, Kim Bang, Thanh Liém, Duy Tién 10,9
Binh Lyc, Ly Nhan 8,2
24 | HaNoi Q. Ba DPinh, Q. Cau Giay, Q. Péng Pa, Q. Hai Ba 10,9
Trung, Q. Hoang Mai, Q. Hoan Kiém, Q. Long
Bién, Q. Tay HO, Q. Thanh Xuan, Gia Lam, Thanh
Tri, Tur Liém, Pong Anh
Soc Son 8,2
25 Ha Noi1 Tx. Ha Bong, Tx. Son Tay , Ba Vi, Chuong My, 10,9
Pan Phuogng, Hoai Buc, My Dtic, Phu Xuyén, Phuc
Tho, Quéc Oai, Thach Thét, Thanh Oai, Thuong
Tin, Ung Hoa
Phtic Tho, Ban Phuong, Thach That, Quéc Oai, 8,2
Hoai Duc
26 | HaTinh Tx. Ha Tinh, Cam Xuyén, Can Loc, Puc Tho, 8,2
Huong Son, Ky Anh, Nghi Xuan, Thach Ha, Vil
Quang
Huong Khé 10,9
27 Hau Giang Chau Thanh, Phung Hi¢p 10,9
Tx. Vi Thanh, Vi Thuy, Long My, Chau Thanh A 13,7
28 Hai Duong Tp. Hai Duong, Binh Giang, Cam Giang, Chi Linh, 8,2
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TT | Tinh, Thanh phd Mait d6 sét danh
Huyén (s6 1an/km?/nim)
Gia Ldc, Nam Séach, Ninh Giang, Thanh Mién
Kinh Mo6n, Kim Thanh, Thanh Ha, Tt Ky 10,9
29 | Hai Phong Q. Hong Bang, Q. Kién An, Q. Lé Chan, Q. Ngd 10,9
Quyén, An Duong, An Lio, Kién An, Bach Long
Vi, Thuy Nguyén,
Q. Hai An, Tx. D6 Son, Tién Lang, Vinh Bao, Kién 8,2
Thuy, Cat Hai
30 Hoa Binh Tx Hoa Binh, Pa Béc, Kim Béi, Ky Son, Lac Thuy, 10,9
Luong Son, Mai Chau
Cao Phong, Téan Lac, Lac Son, Yén Thuy 13,7
31 Hung Yén Tx. Hung Yén, Phu Cu, Tién L 8,2
An Thi , Khodi Chau, Kim Pong, My Hao, Vin 10,9
Giang, Van Lam, Yén My
32 Khanh Hoa Tp. Nha Trang 34
Tx. Cam Ranh, Dién Khanh, Van Ninh, Ninh Hoa 5,7
Khanh Son, Khanh Vinh 8,2
Truong Sa 7,0
33 Kién Giang Tx. Rach Gia, Tx. Ha Tién, An Bién, An Minh, 13,7
Chéu Thanh, Gidng Riéng, Go Quao, Hon Dit,
Kién Hai, Kién Luong, Tan Hi¢p, Vinh Thuan
Phti Qudc 7,0
34 Kon Tum Tx. Kom Tum, Kon Plong, Kon Réy, Pik Glei, Pik 8,2
Ha, Sa Thay
bik T6, Ngoc Hoi 5,7
35 Lam Déng Tp. ba Lat, Pam Rong, Pon Duong, Dirc Trong, 10,9
Lam Ha
Tx. Bao Loc, Bao Lam, Cat Tién, Di Linh 8,2
ba Huoai, Da Téh 5,7
Lac Duong 13,7
36 Lao Cai Tp Lao Cai, Sa Pa, Bic Ha, Bat Xat, Muong 8,2

Khuong, Si Ma Cai
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TT | Tinh, Thanh phd Mait d6 sét danh
Huyén (s6 1an/km?/nim)
Bao Thang, Bao Yén, Vian Ban 10,9
37 Lang Son Tx. Lang Son, Bic Son, Binh Gia, Cao Loc, Chi 8,2
Lang, Pinh Lap, Hiru Liing, Loc Binh, Trang Dinh,
Vién Lang, Van Quan
38 | Lai Chau Tx Lai Chau, Tx Lai Chau, Mudng T¢, Phong Tho, 8,2
Sin H, Tam Puong, Than Uyén
39 | Long An Tx. Tan An, Bén Lirc, Can Pudc, Can Gudc, Chau 13,7
Thanh, Ptirc Hoa, Tan Try, Tan Hung, Tan Thanh,
Tha Thira
buc Hu¢, Moc Hoa, Thanh Hoa, Vinh Hung 14,9
41 Nam Dinh Tp. Nam Dinh, Giao Thuy, Hai Hau, My Loc, Nam 8,2
Truc, Nghia Hung, Truc Ninh, Vu Ban, Xuan
Truong, Y Yén
42 Nghé An Tp. Vinh, Tx. Ctra Lo, Hung Nguyén, Nam Dan, 8,2
Thanh Chuong, B6 Luong, Yén Thanh, Quynh
Luu, Dién Chau
Anh Son, Con Cuong, Nghia bBan, Tan Ky, Tuong 10,9
Duong, Ky Son, Qué Phong
Quy Chéau, Quy Hop 13,7
43 Ninh Binh Tx. Ninh Binh Tx. Tam DPiép, Hoa Lu, Kim Son, 8,2
Yén Khanh, Yén Mo
Gia Vién, Nho Quan 10,9
44 Ninh Thuan Tx. Phan Rang, Ninh Phuéc 1,4
Bic Ai, Ninh Son 5,7
Ninh Hai 34
45 Phua Tho Tp. Viét Tri, Tx. Pha Tho, Poan Hung, Ha Hoa, 10,9
Lam Thao, Phu Ninh, CAm Khé, Tam Nong, Thanh
Ba, Thanh Son, Thanh Thuy, Yén Lap
46 Phu Yén Tp. Tuy Hoa 3,4
bong Xuan, Song Hinh, Son Hoa 8,2
Phu Hoa, Song Cau, Tuy An, Tuy Hoa 5,7
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TT | Tinh, Thanh phd Mait d6 sét danh
Huyén (s6 1an/km?/nim)
47 | Quang Binh Tp. Pong Héi, B6 Trach, Lé Thay, Minh Hoa, 8,2
Quang Ninh, Quang Trach
Tuyén Hoa 10,9
48 Quang Nam Tx. Tam Ky, Tx. Hoi An, Bac Tra My, Duy Xuyén, 8,2
Pai Loc, Dién Ban, Nam Tra My, Phu Ninh, Nui
Thanh, Qué Son, Thang Binh, Tién Phudc, Hi¢p
buc
bong Giang, Nam Giang, Phudc Son, Tay Giang, 10,9
Nam Tra My
49 Quang Ngai Tx. Quang Ngii, Binh Son, Ptrc Phd, Ly Son, Mo 8,2
Purc, Nghia Hanh, Tu Nghia, Son Tinh
Ba To, Minh Long, Son Ha, Son Tay, Tay Tra, Tra 10,9
Bong
50 Quang Ninh Tp. Ha Long, Tx. Udng Bi, Pong Triéu, Yéu Hung, 8,2
Hoanh B6, Binh Liéu
Tx. Mong Cai, Ba Ch&, Co To, Pam Ha, Hai Ha, 10,9
Hoanh Bd, Tién Yén, Van D6, Cam Pha
51 | Quang Tri Tx. Pong Ha, Cam Lo, Con Co, Pa Krong, Gio 8,2
Linh, Hai Lang, Huéng Hoa, Vinh Linh
Tx. Quang Tri, Pa Krong, Hai Lang, Tri¢u Phong 10,9
52 Son La Tx Son La, Bic Yén, Mai Son, Moc Chau , Muong 10,9
La, Phi Yén, Quynh Nhai, Séng M3, Sép Cop,
Thuan Chau, Yén Chau
53 So6c Trang Tx. Soc Tring, Cu Lao Dung, Ké Sach, Long Pha, 10,9
My Xuyén, Vinh Chau
My Tu, Nga Nam, Thanh Tri 13,7
54 Tay Ninh Tx. Tay Ninh, Chau Thanh, Hoa Thanh, Téan Bién, 13,7
Tan Chau
Go Dau, Trang Bang, Bén cau, Duong Minh Chau 14,9
55 Théi Binh Tp. Thai Binh, Pong Hung, Hung Ha, Kién Xuong, 8,2

Quynh Phy, Thai Thuy, Tién Hai, Vii Thu

Vién Vit Iy Pia ciu
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TT | Tinh, Thanh phd Mait d6 sét danh
Huyén (s6 1an/km?/nim)
56 | Thai Nguyén Tp. Thai Nguyén, Dinh Hoa, Pong Hy, Pho Yén, 8,2
Phu Binh, Phu Luong, V6 Nhai, Tx.Séng Cong, Dai
Tu
57 Thanh Hoa Tp. Thanh Hoa, Tx. Bim Son, Tx. Sam Son, bong 8,2
Son, Ha Trung, Hau Loc, Hoéng Hoéa, Nhu Thanh,
Nhu Xuan, Néng Cong, Nga Son, Thiéu Hoa, Tho
Xuan,Quang Xuong, Tinh Gia, Tri€u Son, Vinh
Loc, Yén Pinh
B4 Thud6c, Thach Thanh, Cam Thiy 13,7
Lang Chanh, Mudng Lat, Quan Hoa, Quan Son, 10,9
Thuong Xuan, Ngoc Lac, Cim Thuy
58 Thira Thién Hué Tp. Hué, Phong bién, Pha Loc, Phu Vang, Quang 10,9
Dién
A Luéi, Huong Tra, Huong Thiy, Nam Dong 13,7
59 Tién Giang Tp. My Tho, Tx. Go Cong, Cai B¢, Cai Lay, Chau 13,7
Thanh, Tan Phudc, Chg Gao, Go Cong Bong, Go
Cong Tay
60 Tp. H) Chi Quan 2,Quan 3, Quan 4, Quan 5, Quan 6, Quan 7, 13,7
Minh Quan 8,Quan 9, Quan 10, Quan 11, Q. Tan Phu, Q.
Binh Tén, Q. Binh Thanh, Q. Go Vap, Q. Pht
Nhuan, Q. Tan Binh, Q. Thua Buc, Binh Chanh, Nha
B¢, Hoc Mon
Can Gio 10,9
Cu Chi 14,9
61 Tra Vinh Tx. Tra Vinh, Cang Long 13,7
Cau K¢, Cau Ngang, Chau Thanh, Duyén Hai, Tiéu 10,9
Can, Tra Cu
62 Tuyén Quang Tx. Tuyén Quang, Chiém Hoa, Ham Yén, Na Hang, 10,9
Son Duong
Son Duong 8,2
63 Vinh Long Tx. Vinh Long, Long H6, Mang Thit 13,7
Tam Binh, Tra On, Viing Liém, Binh Minh 10,9

Vién Vit Iy Pia ciu
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TT | Tinh, Thanh phd Mait d6 sét danh
Huyén (s6 1an/km?/nim)
64 Vinh Phuc Tp. Vinh Yén, Tx. Phic Yén, Binh Xuyén, Lap 10,9
Thach, Tam Duong, Vinh Tuong, Yén Lac
Tam Pao, Mé Linh 8,2
65 Yén Bai Tp. Yén Bai, Tx. Nghia Lo, Luc Yén, Mu Cang 10,9
Chai, Tram T4u, Tran Yén, Van Chan, Van Yén,
Yén Binh
GHI CHU:

1. S6 liéu tham khéo & bang duoc tra theo ban dé & Hinh 5.

2. Bbi v&i huyén c6 dworng dong mire cat qua, mat do sét 1y theo gia tri dworng ddng mire 1an can cao
nhat ma cac vung trong huyén cé thé bi anh huwéng.

3. Mat d6 sét & cac hai ddo dwoc Vién Vat ly dia ciu khuyén céo l4y tir 2,5 dén 7,0 1an/km2/nam.

Vién Vit Iy Pia ciu

39
290




PHU LUC 3
Thuyét minh sodat xét s6 liéu gié cta Dy thao

QCVN 02:2020/BXD

291



MUC LUC

1. SU CAN THIET oottt 2

2. TONG QUAN ...ttt ettt et e e et eseeeeeee e seseneseans 3
2.1 CAc NhieN COU 8N the IG. ..o 3

2.2 Cac nghi€n CU O trONEZ NUGC ...ovvierieiieeiieeieeeie et e see e seeeeaeereeseaesane e 12

3. NOI DUNG VA CO SO BIEN SOAN (PHAN GIO) ....coooveveeeeeeeeeeeeen 16
4. XAY DUNG BAN DO AP LUC VA VAN TOC GIO......co.osvrvmrrnrrirnrrionnee. 20
A.1 XU 1Y SO THBU IO v 20
4.1.1 Nguyén nhan gy ra cic s6 lidu x4u va bit dong nhét trong chudi sb liéu
..................................................................................................................................... 20
4.1.2 Céc thay dbi lich sir vé may do gid, dia vat xung quanh tram va vi tri tram
..................................................................................................................................... 23
4.1.3 XU LY SO THBU IO .o 33

4.2 PRUONZ PRAP ..ottt ettt ettt et e e e e eaees 36
4.2.1 Tinh toan van toc gi6 va ap luc gi6 ¢ dang dia hinh B......................... 36

4.2.2 Cong thirc chuyén doi cac chu ky 1ap khac nhau cho vén tbe gio 3 gidy va

VAN t0C 10 10 PRUL..c..eiiiiiiiiii e 41
4.2.3 Phéan ving ap luc gié theo dang dia hinh A cua tiéu chuan Nga............ 41

4.2.4 Nguyén tic xay dung ban d6 ap luc gid va van td¢ gid .......ocevvveeeeunn.. 42

4.2.5 Tinh todn profile IO .......cooviviiiiiiiiieei e 43

4.2.6 Phuong phap chuyén doi ap luc gié va van tdc i0 ......o.covvvvvvrvrrrennns 45

4.3 Két qua phan viing ap luc gio va VAN t6C ZI0 .....veveveeeeeeeeeeeeeeeeeeeeen. 46
4.3.1 Tap ban d6 &p 1 Zi0 VA VAN EC ZIO ...e.veeereeeeeeeeeeeeeeeee e 46

4.3.2 B6 dit lidu phan vung ap luc gio va vén tde gio theo dia danh hanh chinh

CAP MUY EII. ..ttt et e et e e st e e etbeeenbaeesbaeensbeeenaeees 50
5. KET LUAN ..ot 51
TAI LIEU THAM KHAO ..........coooioioiiiieeeeeeeeeeeeeeeeeeeee e, 54

1

292



1. SU CAN THIET

Khi hau 1a tai nguyén thién nhién quy bdu cua con nguoi, thong tin khi hdu nhu
nhiét 46, 46 4m, luong mua, 4p suit khi quyén, gio, cac hién tuong xay ra trong khi quyén
va nhiéu yéu td khac c6 vai trd quan trong ddi véi tit ca cac hoat dong kinh té - xa hoi.
Mic du vay, tinh "that thuong" cta khi hau, dic biét 1a dién bién cua céac thién tai da c6
nhitng tic dong manh m& dén viéc 1ap ké hoach san xuat va gay ra nhiing thiét hai nang né
cho doi sdng xa hoi. Vi thé, hiéu duoc nhitng xu thé, rili ro khi hau trong qua khir, giam sat
duoc chit ché dién bién khi hau hién tai, du bao, canh bao sém kip thoi va hiéu qua nhiing
dién bién cua chiing trong twong lai 13 bién phap tot nhat dé giam thiéu nhiing tac dong tiéu
cuc do khi hau gay ra, ddng thoi cho phép ching ta tim duoc cac bién phap thich tmg cho
cong tac quan ly, chi dao thyc hién ké hoach cac mua, vu san xuét cling nhu céc ké hoach
dai han khac.

O Viét Nam, viéc tmg dung thong tin khi twong thuy vin phuc vu trong xay dung
rat dugc quan tim. Dé dua thong tin khi twong thity van phuc vu trong xay dung, Bo Xay
dung dd c6 nhiéu nd lyc phdi hop nghién ctru voi Nganh Khi twong Thiy vin, c6 thé ké
dén thong qua cac Quy chuan qudc gia sau:

Niam 1985, Bo Xay dung da ban hanh Tiéu chuan k¥ thuat trong xay dung (TCVN
4088:1985). Trong Tiéu chuan nay, cac thong tin tinh toan vé cac yéu td khi twong thiry
van va cac hién tuong cuc doan ¢ anh huong dén cong trinh xay dung dugc cong bd. Tuy
nhién, sd lidu sir dung trong Tiéu chuan nay chi cap nhat dén nam 1980. Bo sb lidu duogc
st dung trong TCVN 4088:1985 1a bo s6 liéu cua Téng cuc KTTV d6i véi cac tram & phia
Bic vi tuyén 17°N; cac tram ¢ phia Nam vi tuyén 17°N chi duoc st dung dé mang tinh chét
tham khao.

Dén nam 2009, B Xay dung tiép tuc cap nhat Quy chuan k¥ thuat trong xay dung
dung QCVN 02:2009/BXD. Trong Quy chuin ndy, Bo Xay dung tiép tuc cap nhat sb lidu
dén nam 2000 tir Tiéu chuan TCVN 4088:1985. Nhitng diém dang luu y trong QCVN
02:2009/BXD: (1) Sb liéu khi twong thity vin da dugc cap nhat dén nam 2000 tai khoang
48 tram quan tric khi twong thity vin (chil yéu 1a cac tram ¢ phia Bic); (2) Mot sb hién
tuong cuc doan, thién tai da dugc cap nhat dén gan thoi diém cong bd; (3) Thong tin dua
ra 1a kha twong dong véi ban Tiéu chuan TCVN 4088:1985.

Nhin chung, cac Tiéu chuan, Quy chuan k¥ thuat quéc gia (TCVN 4088:1985 va
QCVN 02:2009/BXD) di c6 nhiéu dong gdp trong viéc ing dung théng tin khi tuong thiy
vian phuc vu Nganh Xay dung. Céac cong trinh xdy dung, vat liéu xdy dung déu phai tuan
thit quy dinh, tiéu chudn di duoc cong bd nhim dam bao chat luong va do bén cua cong
trinh. Mic du vay, TCVN 4088:1985 va QCVN 02:2009/BXD van con nhitng han ché nhét
dinh, nhu:
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(1) Han ché vé sé lwong tram quan trdc dwoc sir dung va murc do chi tiét theo khong

gian:

Trong TCVN 4088:1985 va QCVN 02:2009/BXD, s6 lugng tram quan tric khi
tuong dugce st dung 1a 48 tram trén quy mo ca nude. Trong do, chu yéu la cac tram & phia
Bic (trén 17°N). Mot s tram quan tric & phia Nam ciing duge sit dung ¢ murc do tham
khéo. Dac biét, sb liéu cac tram ven bién, hai dao va cac vung bién Viét Nam theo chua
duogc str dung trong QCVNO02:2009. Nhu vay c6 thé théy, muc do chi tiét va tinh dai dién
ctia thong tin khi twong thiy vin cho cac dia phuwong 13 rat han ché. Pic biét 1a d6i v6i khu
vuc phia Nam, voi lugng tram quan tric 1a rat it. Do vay, can thiét phai thyuc hi¢n tinh toan
bo sung thong tin khi twong thuy vin véi sd lwong tram quan tric day di hon dé phuc vu
hiéu qua trong xay dung.

Theo danh gia ctia Vién Khoa hoc Khi twong Thuy van va Bién doi khi hau (2016),
s6 lidu quan trac khi tuong tai 150 tram c6 d¢ dai trén 30 ndm co thé st dung trong cac
danh gia trén quy mo ca nudce. Tur thyc tién d6, trong nghién ctru ndy, chung toi thuc hién
tinh toan tai 150 tram quan tric trén toan 1anh thd Viét Nam.

(2) Han ché vé dé dai chudi 56 lieu duoc sur dung:

Trong cong bd gan day nhat (QCVN 02:2009/BXD), s liéu quan tric méi chi cap
nhat dén nam 2000 tai 48 tram quan tric va mot $6 hién tuong cuc doan, thién tai duogc cap
nhét dén nam 2006. Nhu vay, so voi thoi diém hién tai, da 1a g?m 20 nam troi qua dan dén
tinh dai dién khac quan vé diéu kién khi hau cta chubi s6 liéu da dugc cong bd 1a chua
duoc cap nhat. Bac biét trong bdi canh bién ddi khi hau hién nay, nén khi hau va cac hién
tugng cuc doan, thién tai dd co nhimng bién doi rat rd rang trong nhitng nam qua. Nhiéu
hién tugng cuc doan, thién tai trdi quy luat va c6 cuong do manh xuét hién hon, nén nhiét
dd cao hon, mua ngay cang trai quy luat.

Do vay, B§ Xay dung giao Vién Khoa hoc Cong ngh¢ Xay dung thuc hi¢n nhiém
vu: “Nghién ctru hoan thién co s¢ dit li¢u cac tac dong tu nhién ctiia Viét Nam phuc vu xay
dung cong trinh” vdi cac ndi dung chinh nhu sau:

(1) Cap nhat, xtt ly, hi¢u chinh va tinh toan cac dac trung khi hau phuc vu xay dung;

(2) Xay dung phan ving ap luc va véan tdc gié dung trong xay dung.

(3) Xay dung tap ban dd phan vung dong dat dung trong xay dung.

2. TONG QUAN
2.1 Cac nghién ciru trén thé gioi

Déi véi cong trinh xdy dung, gid cb vai tro dic biét. Viéc chon hudng cong trinh,
truge hét 1a nha & phu thudc rat nhiéu vao ché do khi hau va chat luong moi truong bén
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trong. Huéng nha md ra & mat huéng don gio sé tao diéu kién dé téc o chuyén dong cua
khong khi trong nha ting 1én. N6 s& ¢6 tac dong tich cuc trong diéu kién khi hau néng do
tac dong 1am ting qua trinh thai nhiét cho co thé, dong thoi ciing lam ting mirc trong lanh
cuia moi truong. Nguoc lai, trong diéu kién khi hau lanh, hodc c6 6 nhiém khi, néu hudng
nha cling mé ra theo hudng gié c6 mang theo cac dic tinh trén s& din dén nhing tic dong
tidu cuc. Ngoai ra, mdi cong trinh xay dung dugc thiét ké véi do bén va tudi tho khac nhau
nén khi xay dung can xem xét dén ché do gi6 chung cua khu vuc do va can xac dinh ap luc
gi6 10n nhit cua dong khong khi ing véi cac chu ky khac nhau trén khu vuc xay dung dé
lua chon dugc két cau phu hop.

Thong qua cac tiéu chuan va quy chuan vé tac dong va tai trong gio cia cac qudc
gia va vung lanh tho c6 thé thdy viéc tinh toan va thiét 1ap ban dd téc do gid co so 1a khia
canh khong thé thiéu trong nghién ctru phuc vu xay dung cong trinh. Mot s6 nudc di ding
cac ban d6 phan bd toc do gio co sé va ap luc gié co sé theo cac chu ky lip khac nhau nhu
Trung Qudc [30] (Hinh 2.1), Hoa Ky - ASCE 07 [31] (Hinh 2.2), Philippin [32] (Bang 2.2
, Hinh 2.3), Nhat Ban [33] (Hinh 2.4), Lién Bang Nga [34] (Hinh 2.5), ...[10, 12].

Trong tiéu chuan qudc gia cta Philippin, 1anh thé dugc phan chia thanh 3 ving ap
lue gid theo téc d gié 6n dinh 1dy trung binh 1 phut Gmg véi 3 muc 200 kph, 175kph va
150 kph (twong duong véi 55,5; 48,6 va 41,7 m/s) (Bang 2.2 ) [32].

Phan vung 4p luc gié phuc vu cho thiét ké kién tric ctia Nhat Ban, ban d6 di duogc
1ap dua trén toc d6 gi6 1ay trung binh 10 phit va chu ky ldp 100 ndm. Cac dudng gidi han
cho cac ving duoc 13y theo cac gid tri 26 dén 44 m/s trén cac dao chinh va t6i 50 m/s d6i
v Okinawa (Hinh 2.4) [33].

Trong tiéu chuan vé tai trong cia nudc Cong hoa nhan dan Trung Hoa GB 50009-
2012 (2012) c6 kém ban d6 phan vung ap luc gio (Hinh 2.1) [30]. Ban db duoc xdy dung
dwa trén téc d6 gié 1ay trung binh 10 phat, chu ky 13p 50 nam.
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Hinh 2.1 - Ban d6 phén b ap luc gi6 co sé véi chu ky 1ap 50 nam (kN/m?) ctia Trung
Quéc (2001) [30]

101{45)

Hinh 2.2 - Ban d6 phéan ving véan tdc gio cho cong trinh loai 2 (vén tbc gié 3 gidy, chu
ky 1ap 700 nam) ciia ASCE 7-2016 (My) [31]
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Hinh 2.3 - Ban dd phan ving van tdc gié cho cong trinh loai IIL, IV va V (van
toc gio 3 gidy, chu ky 1dp 1700 nam) cua NPSC C101-15 (Philipines) [32]

Bang 2.1 - Cac vung ALG Philippin [32]

Cac vung Mo ta Mikc chuyén
I Phia dong ddo Luzon \%
II Phan con lai Philippin I\Y%
II Phia dong Mindanao 11
III Tay Mindano II
III Palawan II
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Izu islands, not shown in the map 46

Ogasawara Islands, Satsunann Islands,
Okinawa Islands, Daitou Islands, 50
Sakishima Islands, not shown in the map

Hinh 2.4 - Ban d6 phan vung vén toc gio (van toc gié 10 phut, chu ky 1ap 100 nam) caa
AlJ 2015 (Nhat Ban) [33]
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KAPTA 2. PANIOHHPOBAIHE TEPPHTOPHIE
POCCHACKON DEAEPALIHH NO
I E

Hinh 2.5 - Ban d6 phéan vung ap luc gié ctia Lién bang Nga CIT 20.13330.2016 [34]

Trong tap “Tdc d6 gio thiét ké cho khu vuc Chau A- Thai Binh Duong”, ky hiéu
HB212-2002 [35], co quan tiéu chuan ctiia Uc dd dua ra ban do phan ving ap luc gi6 cho
ca khu vuc (Hinh 2.6) gdm cac qudc gia thuéc Chau A va chau Pai Duong, trong d6 c6
cac nudc O lan can nudc ta nhu Trung Quéc, Lao, Campuchia, Philippin, Thai Lan,
Indonesia, ...Hé thong phan ving gdm 5 murc, duoc mé ta chi tiét trong Bang 2.2 [35].
Trong ban dd nay, két qua tinh ap luc gié cua Viét Nam dugc léy tr TCVN-2737-90, co6 4
vung voi dai bd phan lanh thd thude mure 1, chi ¢6 cac vung ven bién Bic va Trung B9 c6
miuc Il va IV.

Bang 2.2 - Tc d6 gi6 giat 3 gidy & do cao 10m, dia hinh thoang mé tmg véi cac chu ky
13p 50 ndm va 500 nam [35]

Mirc Mo ta nguyén nhan PT tinh Vr | Vso (m/s) | Vsoo(m/s) | P (daN/m?)
I Gi6 mua va dong 70-56R01 32 40 64
11 Bio ngoai nhiét d6i, 16c | 67-41R 0! 39 45 95
I | Léc manh/XYND - bdo yéu | 106-92R?-! 44 57 121
v Bio manh 122-104R 0! 52 66 169
\Y% Béo rat manh 156-142R 0! 60 80 225

Nhu vay, viéc xay dung cac ban do ap luc gid & cac nude khong hoan toan giong
nhau tuy diéu kién ctia moi nudc. K€t qua phan vung cua cac nudc 1an can nudc ta nhu
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Trung Qudc, Philippin, Nhat Ban, Uc ¢6 thé gitp ta dinh huéng mirc do cac vung ap luc
va cach phan chia thich hop.

Hién nay, chu ky 1ap 50 ndm dugc hau hét cac nudce st dung dé tinh van toc gio
hodc ap luc gi6 co s& khi xdy dung ban do dung trong cac quy chuan xay dyng, mot sb
nuée ding chu ky 100 nim. Duy nhat chu ky 20 nim duoc sit dung trong quy chuén xay
dung cua Uc nhung ap dung cho céc toa nha sir dung trong néng nghiép [27]. Toc d6 gid
co ban theo huéng dan cia WMO 1a dua vao giai doan trung binh 10 phut & d6 cao 10 m
s0 v6i bé mat.

Tuy nhién, mét s6 nude van st dung toc do gio co ban 1a 3 gidy va 1 gio. Bang 2.3
tom tit cac dac diém tée do gi6 co ban dugc st dung, hoac dugc khuyén nghi trong 6 tai
li¢u. Trong tAt ca céac tai liéu, vi tri tham chiéu khi tuong ti€u chuan 13 & d6 cao 10 m trong
dia hinh phang va md.

40"

II1

20°

40°

KEY TQO LEVELS:

B 1 7 111 - Y
N 11

Hinh 2.6 - Ban d6 phan ving ap luc gié cho khu vic Chau A- Thai Binh Duong [35]
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Bang 2.3 - Cac dinh nghia vé téc do gi6 co ban [27]

Tiéu chuin Thoi gian trung binh Chu ky lap
ISO 4354 10 phut 50 nam
ENV 1991-2-4 10 phut 50 nam
ASCE 7-98 3 giay 50 nam
Al 10 phut 100 ndm

AS 1170.2 3 giay 20, 100 nam
BS 6399; Phan 2 1 gio 50 nam

Mot van dé khac duoc nhidu nude quan tdm 13 tinh ap luc gié dbi voi khu vuce chiu
anh hudng truc tiép ciia bao. P& xtr 1y van dé nay, mot s6 nude da sir dung hé sé anh hudng
ctia bdo (Tf> 1) nhu hé s6 quan trong do bio ding trong ASCE 7 & My, ving Caribe, hé
sO bdo trong tiéu chuan DPT 1311-50 ctia Thai Lan (DPT 1311-50: Wind Loading
Calculation and Response of Buildings, Department of Public Works and Town & Country
Planning), hé ) x04y thuan dung trong AS/NZS1170.2 cua Uc, New Zeland, ... hodc mot
sd nude di st dung chu ky lap tang tir 50 1én 100, 500,.. nim trén cac ving chiu anh hudng
ctia bdo dé xur 1y van dé nay [10]. Trong cac nghién ctru gan day thuong chuyén mirc ting
nay vao trong toc do hodc ap luc gid co s hay két hop vao hé s6 quan trong. Vi du, khi
tinh toc do gi6 giat & cac khu vyc chiu anh hudng cta bao, trong tiéu chuan AS/NZS1170.2
ctia Uc dd nhéan thém cac hé s6 1a 1.05 va 1.1 [22] hay trong tiéu chuan DPT 1311-50 cua
Thai Lan da dung cac hé sé quan trong thay doi tir 0.75 dén 1.15 cho tai trong gi6 c6 tinh
dén anh huong cua bio [23].

Van dé cudi ciing ciing rat quan trong trong viéc tinh toan ap luc gié va van tdc gid
1a su chuyén d6i giira cac van toc gié cuc dai voi thoi gian 14y trung binh khac nhau va tinh
toan toc do gi6 giat va h¢ ) giat.

Simiu va Scanlan (1978) [25] da chi ra mbi quan h¢ vé tbe do gi6 cuc dai dugc léy
trung binh theo cac thdi doan (t) khac nhau so véi tdc do gié 13y trung binh 1 gid tai do cao
(z) va d6 ghd ghé cuia khu vuc tram do thong qua biéu thirc:

U, (z) @ U, (2).(1 . %S(t)) Q.0
In(—) :
Zo

Trong d0, z, zo (m) 12 d6 cao may va do ghd ghé ctia mit dém, t 1a thoi gian (gidy)
lay trung binh. Cong thic trén c6 thé tinh dugc ty 18 gitra toc do gio tinh trung binh t gidy
v6i toe do gid tinh trung binh 1 gid ing véi cac dang mit dém co do ghd ghé khac nhau va
tai d0 cao z=10m voi gia tri khac nhau cua Zo.

10
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Ty s6 gitra U(z) va Useoo(2) cling duoc sir dung trong tiéu chuin ANSI/ASCE 7-88
ctia My do “Hoi K§ su xay dung M§” an hanh nam 1988 [5] dé chuyén doi toc do gié duoc
tinh trung binh theo céc thoi doan khac nhau.

Cvitan (2003) [21] d& khao sat mdi quan hé giita toc d6 gio giat (V) véi thoi gian
liy trung binh 2 gidy trong khoang thoi gian quan sat 10 phut qua cong thic:

V, @k, V (2.2)

g ' mean

O day V, 1a toc d6 gio cuc dai trong khoang thoi gian quan sat 10 phut co toe do gio
trung binh 1a Vmean, k, 14 hé s6 ty 16 ma tac gia ciing goi la hé s giat.

Gan day nhat, WMO (2010) [28] di cong bd mot tai liéu hudng dan dé sir dung
chung va chuyén ddi toc d6 gié duge xac dinh tir cic quan niém khac nhau trong viée xac
dinh toc do gi6 cuc dai trong xoay thuan nhiét ddi (XTND) dya trén két qua nghién ctru
cua Harper va cong su (2010).

V.. @G, ..V, (2.3)
Trong d6, V; 1a toc do gi6 on dinh, G, 1a hé s6 giat va V, ; 1a toc do gi6 giat.

Trong tai liéu nay cling luu y, khong dung hé s6 giat dé chuyén ngugc tir toc do gio
giat vé toc d6 gid 6n dinh. Vi didu kién cua gid bio, dja hinh trong tai liéu nay chi duoc
phan thanh 4 dang co ban: sau trong dét lién (in-land), dat lién ven bién (off-sea), bién ven
bo (off-land) va ving bién xa, cach bo trén 20 km (att-sea).

Hién nay, thoi gian 1y trung binh cua tdc do gid bao khong gidng nhau giita cac
nuée, nhu & My lay T, = 1 phut, & Nhat T, = 10 phut, & Trung Qudc To= 5 phut ....WMO
thong nhat 1dy To= 10 phut. Bé chuyén ddi tdc do gio bio tir hé thong quan tric cia My vé
hé thong cia WMO quan 1y, trong hudng dan cia WMO d3 néu ra bang chuyén doi tir Vro
= 1 phut sang V1o= 10 phut thong qua hé sé chuyén doi K (Bang 2.4).

Bang 2.4 - Hé s6 chuyén K tir toc do gi6 6n dinh ldy trung binh 1 phut vé trung
binh 10 phuat [28]

V max600=K'V max60 At-sea Off-sea Off-land In-land

K 0.93 0.90 0.87 0.84

Heé sé giat dugc dinh nghia 14 ty sb gitta toc do gio 16n nhat Gng véi thoi gian 13y
trung binh (t) va toc do gi6 trung binh (6n dinh) trong mot khoang thoi gian T. N6 1a mot
s liéu théng ké don gian nhung phu thudc vao rat nhidu cac yéu td dau vao, bao gom do
ghd ghé (Zo), khoang cach t6i noi thay do6i dia hinh, d6 6n dinh khi quyén, chiéu cao va
kha niang hién dién cta d6i luu [10, 12]. Dé don gian hon co thé coi hé sb giat 1a ty 1¢ giira
toc do gio giat 1ay trung binh zgidy véi tdc do gié 6n dinh lay trung binh T, gidy (7<< T).
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2.2 Cac nghién ctru ¢ trong nudéc

O Viét Nam, ddc diém co ban vé vi tri dia Iy va diéu kién dia hinh cta lanh thé da
qui dinh nhitng ddc diém chii yéu vé khi hau. Dudi goc do khi hau xdy dung, nudc ta ndi
bat 1én cac didc diém khi hau co ban 1a [7]: (1) Ngudn biic xa phong pht do ndm hoan toan
trong ddi noi chi tuyén cta ban cdu Béc; (2): Mang tinh chit nhiét d6i nong m 14 ddc diém
co ban cua khi hau Viét Nam c6 quan hé dén ché o sur dung va do bén cong trinh; (3) Ché
do gi6 mua; (4) Phan hoa khi hau manh mé theo 1anh thé 1a co s& hinh thanh cac vung khi
hau xay dung; (5) Thoi tiét va khi hau bién dong manh mg; (6): Thién tai khi twong c6 tac
dong manh mé dén cac cong trinh xay dung.

Tir sau nam 1954, nude ta duge giai phong trén nira phan dat nude, yéu cau xay
dung lai va mé rong cac thanh phd, thi trin, cac diém dan cu ting nhanh. Cung véi sy phat
trién nhimg thong tin khi tuong dugc dung trong xay dung, ban dd phan ving khi hiu xay
dung dau tién cho nira phan phia Bic cua tac gia Vuwong My (1965) [6]. Trong nghién ciru
nay, tac gia chu yéu dua vao diéu kién nhiét ma sy phan hoa ctia n6 chi tinh ké dén su giam
nhiét theo d6 cao dja hinh dé phan mién Bic nudce ta thanh 2 vung chinh: Vung nui cao ¢6
d6 cao trén 500m va ving Pong bang, trung du va nui thap, trong d6 ving DPdng bang,
trung du va nui thip gdm 3 tiéu ving 1a: tiéu ving Pdng bang va trung du Bic Bo; tiéu
ving nui thap c6 do cao tir 200m dén 500m; va tiéu ving ven bién Trung Bo. Tuy nhién
trong nghién ciru nay, tac gia chua dua ra duoc chi tiéu cu thé ma chu yéu dua vao cac md
ta cac dic trung khi hau dé phén chia cac ving.

Sau d6, dén nam 1971, do yéu cau cua viéc thanh 1ap céc tiéu chuan Nha nudc vé
khi hau dung trong xay dung, Uy ban kién thiét co ban Nha nuéc da cho cong bd va dua
vao st dung ban dd “Phan vung khi hdu xay dung mién Béic Viét Nam” (phuc vu thiét ké
dién hinh nha &) ctia Nguyén Cung va ccs. nam 1970 [6]. Trong nghién ciru: “Phan ving
khi hau x4y dung mién Bic Viét Nam”, tic gia da c6 hé thong phan vi v6i cac chi tiéu phan
ving, tiéu ving rd rang. Chi tiéu phan cdp ving cia tac gia dya trén chi sé nhiét do hiéu
dung, nhiét d6 hiéu qua twong dwong, va chi tiéu vé& sb ngay co gié kho nong va sé ngay
kho néng dugc tac gia st dung dé phan cép céac tiéu ving.

Sau nim 1975, dit nude duoc hoan toan giai phong. Yéu cau xdy dung lai dat nude
tang manh, trong d6 co van dé nha &, sau méy chuc nam chién tranh tan pha, tré nén hét
sttc cap bach. Pé dap ung nhu cau cua nganh xay dung, Tran Viét Lién (1982) [6] d3 sir
dung phuong phap dia — khi hau dé phan mién, phan ving, phin cap cic vanh dai khi hau,
va phan chia cac tiéu ving xay dung trén 1anh thé Viét Nam nham phuc vu thiét ké xay
dung nha ¢ v6i hé thong chi tiéu dugce xdy dung dua trén co s nhiitng chi s tong hop.
Trong d6 dé phan mién khi hau, tac gia da sir dung chi tiéu bién do trung binh nim cua chi
s6 can can nhiét (CCN) véi dudng dang tri phan chia ranh gitta cic mién 13 700 cal/phut,
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va tong d6 ngay ciia viing c6 do cao < 25 m bang 0 (TPN° = 0). Téng d6 ngay 1a chi s6
biéu thi tong sb do chénh 1éch nhiét 46 khong khi hang ngay véi nhiét d6 tiéu chuan cia
phong &, bao dam diéu kién tién nghi nhiét, dugc tinh cho cd nam hodc mua lanh, nén n6
thudng duoc dung 1am chi tiéu dé danh gia yéu cau chéng lanh, ciing cé truong hop ding
cho ca yéu cau chéng nong. TDN = 0 biéu thi diéu kién khi hau khong c6 mua lanh va
TPN > 0 biéu thi khi hau c6 mua lanh. Chi s6 can can nhiét (CCN) dic trung cho d6 chénh
léch nhiét nang giita 2 thanh phan xuit va nhap. N6 dong vai trd nhu mét can can ning
lwong cua co thé so voi diéu kién chuan 13 trung tAm ving tién nghi nhiét. Bén canh do, dé
phan chia cac ving, tac gia dd sir dung chi tiéu phan ving dua trén duong dang tri chi sé
can can nhi¢t CCNY, trén mdt co s¢ (cao Sm so v6i mat nude bién) thoi diém 1h thang I,
va chi s6 CCN thoi diém thang I. Cac két qua tinh todn cua tac gia di phan lanh tho nudc
ta thanh 2 mién khi hau phia Béc va phia Nam véi ranh gidi dugc xac dinh 1a day niii Bach
Ma chay gan nhu theo hudng Pong — Ty bét dau tir déo Hai Van. O mién khi hau phia
Bic gdm 3 ving khi hau: Ving khi hau ntii Déng Bac va Viét Bic; ving khi hau niii Tay
Bic va Bic Trudong Son; vung khi hdu dong bang Bic Bo va Biac Trung Bo. O mién khi
hau phia Nam gom 2 vung: Vung khi hau nai Tay Nguyén; ving khi hdu dong bang Nam
B6 va Nam Trung Bo. Trong mdi viing, cac tac gia di phan chia cac tiéu ving dira vao mot
chi tiéu hodc tong hop céac chi tiéu sau day:

- Chi tiéu TPN duoc st dung dé tach cac tiéu ving c6 mirc do yéu cau khac nhau
dbi voi cac giai phap ki thuat sudi.

- Chi tiéu “tong cal — gio duoc ding dé phan chia cac tiéu ving c6 nhu cau sir dung
cac giai phap k¥ thuat [am méat khac nhau.

- Chi tiéu vé mirc d6 anh hudng cia gié manh va gié manh do bio dua trén két qua
tinh toan &p luc gi6 va ap luc gidé bao tng vdi chu ky 10 nam.

- Chi ti€u danh gid mirc d§ mua hat trén cac khu vuc khac nhau cua 1anh tho c6 lién
quan dén murc do xu 1y céac gidi phap che mua.

- Chi tiéu mirc d6 anh hudng cta gié Lao duoc danh gia thong qua sd ngay trung
binh c6 thoi tiét kho nong hang nam. Trong d6 cac cip dé phan cac tiéu ving la: Gid lao
anh hudng manh (S > 30); gi6 lao anh huong trung binh (30> S > 10) va gi6 lao anh hudng
it (S < 10).

C6 thé néi rang day la mot trong cac cong trinh nghién ctru vé phan ving khi hau
xdy dung dau tién ¢ nudc ta ¢ tam quy mo va tinh Gmg dung cao véi két qua phan chia
gdm: 2 mién, 5 vung, 19 tiéu ving, va 3 vanh dai khi hau. Trong d6 vanh dai khi hau 1a
mot cap phan vi dic biét trong so d6 phan ving khi hau xay dyng nham thé hién sy khac
nhau vé khi hau chi theo d cao dia hinh. Téac gia phan cap vang dai khi hau dya trén chi
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s6 CCN tinh trung binh cho thoi diém 13 h thang néng nhat (thang VII ddi véi cac ving
nui phia Bic, thang IV hoic V dbi voi Tay Nguyén) véi ngudng st dung 1a 640 cal/ph.

Vé viéc nghién ctru, tinh todn gié manh, gié manh do bao va ap lyc gi6, nhi€éu nghién
ctru cling dugce thyc hién tir rat soém.

Dua vao két qua nghién ctru ciia Gumbel (1953), Phung Xuan Sang (1974) [10] da
khai thac chudi sé liéu gid cuc dai nim va ham phan bd tiém cén loai 1 (Gumbel) dé
xéc dinh tbc do gi6 tinh toan va ap luc gié cho khoang trén 30 tram ¢ mién Bic trong thoi
ky 1955 —1973.

Tiép d0, cac cong trinh nghién ciru ciia Nguyén Viét (1971), Nguyén Hoang Sau va
Nguyén Ping Bich (1983) [10] da dit co so cho su ra doi ciia phuong phap tinh toan va
ban d6 phan bd ap luc gié trong tiéu chuin nha nuéec TCVN- 2737- 78. Cac tc gia di sir
dung bd sb liéu ciia khoang 60 tram trén quy md ca nudc trong giai doan 1954 — 1975 dé
tinh toan toc do, ap luc gié voi chu ky chuan 20 nam dwa vao mé hinh phéan b ciia Gumbel.
Nghién ctru ctia Nguyén Viét da dua ra cac ban d6 phan bé ap luc gi6 ung véi chu ky 5,10,
20 nim; nghién ctru caa Hoang Nhu Sau va Nguyén Piang Bich dua ra ban d6 phan ving
ap luc gi6 Viét Nam va duoc dua vao tiéu chuan TCVN-2737-78. Pay la cac ban d6 phan
b ap luc gié dau tién trén lanh thd nudc ta, tuy nhién vin dé anh hudng ciia bao chua duge
dé cap dén. Pac biét, nghién ctru ciia Nguyén Viét di c6 nhirng nhan xét, danh gia budc
dau cua cac chudi sé lidu gié do bang may Vild, wdc dinh chu ky trung binh cta cac con
gi6 hay thoi gian ldy trung binh thuc cia cac s6 d6 vé tdc do cuc dai duoc quan tric bang
may Vild. Viéc kiém tra kha nang sir dung mo6 hinh Gumbel bang céc tiéu chuan théng ké,
¢6 so sanh véi mot s6 mo hinh khac duoc thyc hién day du hon.

Nguyén Viét Lién (1981) [10] da c6 nhitng nghién ctru budc dau vé gié manh do
bdo giy ra, dua trén chudi s6 liéu téc do gi6 bao manh nhat ndm cua ting con bao trong
thoi ky 1954- 1975 va st dung phan bd Gumbel dé tinh ra téc do va ap luc gio bdo cua
cac tram. Day 1a nhitng két qua dau tién danh gia anh hudng cua gioé bio cho yéu cau thiét
ké xay dung & nudc ta.

Theo yéu cau cua vién thiét ké cong nghiép, Nguyén Viét Phong va cac cong su
(1985) [10] d3 bd sung thém nhirng hiéu biét vé pham vi anh huéng cua bdo ¢ Viét Nam.
Cing trong thoi gian nay, Tran Viét Lién (1985) [10] d3 co nhitng khao sat
budc dau vé van dé phd gio va hé sb giat cua tdc do gié manh xay ra trong mot mot sd
con bdo & nudc ta va hoan thanh nghién ctru “Phan ving ap lyc gié trén lanh thd Viét Nam”
phuc vu xay dung duong day tai dién trén khong. Trong nghién ciru ndy, chudi sb lidu toc
do gid cuc dai thang va ndm cia hon 100 tram trong thoi ky 1954 — 1983 duoc sir dung.
Nhiéu chudi s lidu da duoc xir 1y bat dong nhat. Viéc khao sat dang ham phéan bd dugc
xem xét cho nhiéu tram thudc ca 2 ving. Két qua nghién ctru di dua ra cac ban d6 phan bd
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ap luc gid va ban dd phan ving ap luc gié dua vao chu ky chuan 10 ndm c6 tinh dén anh
huéng ciia bdo trén cac ving ven bién. Ban d6 phan viing ap luc gi6 chia thanh 5 ving véi
khoang cach gitta cac vang 1a 15 daN/m?.

Ban d6 Phan ving ap lyc gié 1a thanh phan quan trong trong cac Tiéu chuin
qudc gia va Tiéu chudn nganh vé tac dong tai trong trong xdy dung cong trinh. Trong
tiéu chuan Nha nudc vé tac dong va tai trong xuit ban nim 1990 (TCVN 2737-90)
mot ban d6 phan ving ap luc gio, két qua cua dé tai cap Nha nude 42A-0335 di duoc
dua vao lam co s¢ cho viéc xac dinh tai trong gio chuén cua cac vung. S6 liéu dé lap
ban d6 nay 1a sd liéu tdc do gié tinh trung binh 2 phat, cha yéu theo quan tric cua
may Vild. Ban d6 phan b6 ap lyc gié dua trén cac chudi sb lidu tbc do gié cuc dai
thang ctia khoang 140 tram trén quy mé ca nude. Két hop véi ban dd phan ving anh huong
ctia gi6 bdo trén lanh thd Viét Nam d3 lap ban d6 phan ving ap luc gié cho toan bd phan
dat lién ctia nudc ta voi chu ky chuan 1a 20 nam.

Nam 1995, tiéu chuan nay duoc soat xét va ra doi TCVN 2737 95 [2, 10], mét ban
d6 phéan vung 4p luc gié méi ung véi tée do giat co thoi gian 1ay trung binh 3 gidy va chu
ky ldp 20 nim di duoc nghién ciru va thanh 1ap. Trong ban d6 nay, ngudn sd lidu vé gid
dugc tang thém 5 nadm, dac bi¢t chu y dén cac tram dao, va mo rong pham vi ban dd t6i
kinh tuyén 112 bao gdm hét cac ving lanh hai nudc ta. Do ngudn so liéu quan tric vé gié
dugc do bang may gio Vild nén quy trinh tinh van sir dung mét s6 hiéu chinh “a” duge néu
ra trong quy trinh tinh ap luc gid dung trong céc tiéu chuan cua Lién Xo. Tuy nhién két
qua nay thuong cho gia tri cao hon thirc té.

Pén nam 2009 [3], Bo Xay Dung tiép tuc cip nhat Quy chuan ky thuét trong xay
dung dung QCVN 02:2009/BXD . Trong Quy chuan nay, B6 Xay dung tiép tuc cip nhat
s6 liéu dén nam 2000. Nhitng diém dang luu ¥ trong QCVN 02:2009/BXD: (1) S6 liéu khi
tuong da dugc cap nhat dén nam 2000 tai khoang 48 tram quan tric (chu yéu la cac tram &
phia Béc); (2) Mot s6 hién tuong cuc doan, thién tai da duoc cap nhat dén gﬁn thoi diém
cong bd. Trong quy chuan ndy, cac thong tin lién quan dén dic diém khi hau, thién tai va
céc ban dd van tdc gi6, ap luc gidé duogc dé cap va da duogc ap dung cho dén nay.

Nhu vdy, c¢6 thé nhin thiy cho dén nay, dd c6 nhiéu cong trinh nghién ctru dugc
thyc hién nham dap tng cac yéu cau khac nhau trong quy hoach xay dung. Cac nghién da
xem xét dic diém khi hau cua timg ving, trong d6 dic biét quan tim dén ché d6 gio va tinh
toan gié manh, gié manh do bio va ap luc gi6 16n nhit cta dong khong khi tmg véi cac
chu ky khac nhau ¢ cac khu vuc xay dung.
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3. NOI DUNG VA CO SO BIEN SOAN (PHAN GIO)

Bang 3.1 — Noi dung du thao Quy chuan (phan gid)

Dicu

Noi dung chinh

Ghi chu

5

SO LIEU GIO DUNG TRONG THIET KE

5.1

Pham vi ap dung

Piéu 4.1, QCVN
02:2009/BXD, viét
lai cho phu hop

5.2

S liéu ap luc gié (W)

5.2.1

Ban dd phéan ving ap luc gio trén lanh th Viét Nam (Hinh
5.1) thiét 1ap trén co s& van toc gid dugc lay trung binh
trong khoang thoi gian 3 giay, chu ky 1dp 20 nam (bi vuot
trung binh mot 1an trong khoang thoi gian 20 nim), & do
cao 10 m so véi mbc chuan, tuong Gmg véi dia hinh dang
B.
CHU THICH 1: Ban db Hinh 5.1 do Vién Khoa hoc khi
tuong thuy vin va bién d6i khi hau — B6 Tai nguyén va
Maéi truong cung cap.
CHU THICH 2: bia hinh dang B 1a dia hinh tuong ddi
trong trai, c6 mot s6 vat can thua thot cao khong qua 10
m nhu: ving ngoai 6 it nha, thi tran, lang mac, rung thua
hodc rimg non, ving trong cdy thua, v.v.

Piéu 4.2.1, QCVN
02:2009/BXD, viét
lai cho phu hop

522

Trén ban d6 Hinh 5.1, ap luc gi6é duoc chia ra thanh cac
ving I, 11, III, IV va V, phan biét boi cac duong dang tri.
Vung I twong ung véi Wy = 65 (daN/m?), vung II twong ing
voi Wy = 95 (daN/m?), vung 111 twong tmg voi Wy = 125
(daN/m?), viung IV twong mg véi Wy = 155 (daN/m?) va
vung V tuong ung vai Wy = 185 (daN/m?).

CHU THICH: Tét ca cac ving déu chiu anh huéng cua

bao.

Diéu 4.2.2, QCVN
02:2009/BXD, thay
d6i cac phan ving

523

Phan vung ap luc gi6 theo dia danh hanh chinh dugc lap
thanh bang (Bang 5.1, ¢4t 3).
CHU THICH: Bang phan ving ap luc gié theo dja danh
hanh chinh nay do Vién Khoa hoc khi tugng thiy van va
bién d6i khi hau cung cap dwa vao Ban do phan ving ap
luc gi6 ty 1¢ 1:1.000.000.

Piéu 4.2.3, QCVN
02:2009/BXD, viét
lai cho phu hop

524

Str dung sb liéu ap luc gié Wy

Piéu 4.4, QCVN
02:2009/BXD, viét

307

16




Picu

Noi dung chinh

Ghi chu

a) Ap luc gi6 o dia diém xay dung duoc xac dinh béng mot
trong hai cach: dung Bang phan vung ap luc gi6 theo dia
danh hanh chinh (Bang 5.1, c6t 3) hodc khi can chinh xac
hon theo Ban d6 phéan vung ap lyc gié (Hinh 5.1).
CHU THICH: Ban d6 Hinh 5.1 14 phién ban thu nho, khi
can tra ctru, dung ban dd 16n véi ty 1& 1:1.000.000 duoc
lwru trix tai Vién Khoa hoc khi tuong thity vin va bién doi
khi hdu — B Tai nguyén va Moi truong va Vién Khoa
hoc cong ngh¢ xay dung — Bo Xay dung.
b) Cong trinh & vung nui va hai ddo c6 cung do cao, dang
dia hinh va & gan cac tram quan trac khi tuong nhu ghi
trong Bang 5.2 thi gia tri ap luc gié Wy st dung trong thiét
ké duogc léy theo tri s6 doc lap cia cac tram do, nhung
khong thap hon gi tri cho trong Ban db phan ving ap luc
gi6 hodc trong Bang phan vung ap luc gio theo dia danh
hanh chinh.

¢) Cho phép lay 60% gia tri ap luc gi6 Wy (0,6Ws) khi tinh
toan lap bién phap thi cong.

lai cho phu hop

53

S6 liéu van tdc gio 3 gidy, 50 nim

5.3.1

Ban d6 phan ving véan toc gio 3 gidy, chu ky lip 50 nam

(goi tat 1a van toc gi6 3 gidy, 50 nim) trén lanh thd Viét

Nam (Hinh 5.2). Phan ving van toc gié theo dia danh hanh

chinh tuong tng duoc 1ap thanh bang (Bang 5.1, cot 4).
CHU THICH: Van téc gi6 3 gidy, chu ky ldp 50 nam (T
= 50 nam) la van tdc gi6 dugc lay trung binh trong
khoang thoi gian 3 gidy, chu ky lap 50 nam, ¢ o cao 10
m so véi mdc chuén, twong Gmg véi dia hinh dang B.

Bo sung ndi dung
nay trén co so két
qua nghién ctru cua
Vién Khoa hoc khi
tugng thiy van va
bién doi khi hau

532

Céc s6 liéu nay dung dé thiét ké cong trinh & Viét Nam khi
su dung tiéu chuan thiét ké voi sb liéu dau vao 1a van toc
gi6 3 gidy, chu ky 1dp 50 ndm (¢ dd cao 10 m, dia hinh dang
B hoac tuong duong).

CHU THICH: Khi sir dung cac tiéu chuan thiét ké voi

s6 lidu dau vao 1a vén tdc gid 3 gidy, chu ky lip T khac

50 nam, thi dugc xac dinh theo cong thirc sau:

Vast = Ksr X Va0

B6 sung ndi dung
thirc
chuyén d6i tham
khao ASCE 7-05.

nay, cong
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Picu

Noi dung chinh

Ghi chu

trong do:
Vssr 12 van toc gid 3 gidy, chu ky 1ip T (ndm).
Vsss0 14 van toc gio 3 gidy, chu ky ldp 50 nam.
K713 hé s6 chuyén doi tir van toc gi6 3 gidy, chu
ky ldp 50 ndm sang van toc gi6 3 gidy, chu ky lap
T (ndm), lay theo Bang 5.3.

54

S6 liéu van toc gi6, ap luc gié 10 phit, 50 nam

54.1

Ban d6 phan ving van toc gio 10 phat, chu ky 1ap 50 nim
(goi tit 1 gi6 10 phat, 50 nam) trén lanh thd Viét Nam
(Hinh 5.3). Phan ving vén toc gié theo dia danh hanh chinh
tuong tng duogc 1ap thanh bang (Bang 5.1, cot 5).
CHU THICH: Van tbc gi6 10 phat, chu ky lip 50 nim
(T = 50 nam) 1a van téc gié duoc lay trung binh trong
khoang thoi gian 10 phut, chu ky 1ap 50 ndm, & do cao
10 m so v6i mdc chuén, twong Gmg véi dia hinh dang B.

Bo6 sung ndi dung
nay trén co so két
qua nghién ctru cua
Vién Khoa hoc khi
tuong thuy van va
bién d6i khi hau

54.2

Céc s0 lidu nay diung dé thiét ké cong trinh ¢ Viét Nam khi
sir dung tiéu chuan thiét ké voi sé liéu dau vao 13 van toc
gi6 10 phat, chu ky lap 50 nam (& do cao 10 m, dia hinh
dang B hoac tuong duong).
CHU THICH: Khi sir dung cac tiéu chuan thiét ké vai s6
lidu dau vao 1a van te gié 10 phat, chu ky 1ap T khac 50
nam, thi dugc xac dinh theo cong thic sau:

ViomT @Km1 »Vioms0

trong do:
Viomr 13 van toc gié 10 phit, chu ky 1ap T (nam).
Viom,50 12 van toc gio 10 phat, chu ky ldp 50 nam.
Ko7 12 hé s6 chuyén ddi tir van tdc gié 10 phut,
chu ky 13p 50 nim sang van toc gio 10 phit, chu
ky lap T (ndm), 13y theo Bang 5.4.

B6 sung ndi dung
thirc
chuyén d6i tham
khao EN 1991-1-4.

nay, cOng

543

Khi thiét ké cong trinh ¢ Viét Nam, st dung tiéu chuin véi
s liéu dau vao 1a ap lyc gié 10 phit, chu ky lap 7 bang 50
nam hodac khac 50 nam, thi st dung cong thirc sau:

B6 sung ndi dung
nay.
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Picu

Noi dung chinh

Ghi chu

Wiomr @0,0613, V2 (5.3)

trong do:
W iom,r (daN/m?) 14 ap luc gi6 10 phat, 7 ndm.
Viomr (m/s) 13 van téc gio 10 phat, 7 ndm, xac dinh
theo cong thuc (5.2).

5.5 Nhirng cong trinh dic biét quan trong hoidc nhay cam | B6 sung ndi dung
v6i tai trong gié (nhu nha may dién hat nhan, cau ddy ving | nay
nhip 16n, v.v.) khi thiét ké nén st dung cac sb lidu g6 dugc
nghién ctru riéng, cung cap boi Vién Khoa hoc khi twong
thity viin va bién ddi khi hau hodc Tong cuc Khi tugng thay
van — B0 Tai nguyén va Mai truong, nhung khong nho hon
cac s6 liéu gid cua quy chuan nay.
Hinh 5.1 | Ban do phan ving ap luc gié 3 gidy, 20 ndm trén lanh thé | Hinh 4.1 QCVN
Viét Nam 02:2009, c¢6 cap
nhat vé noi dung
trén co so két qua
nghién ciu cua
Vién Khoa hoc khi
tugng thiy van va
bién d6i khi hau
Hinh 5.2 | Ban d6 phan ving van toc gi6 3 gidy, 50 ndm trén lanh thé | B6 sung nodi dung
Viét Nam nay trén co so két
qua nghién ctru cua
Vién Khoa hoc khi
tuong thuy van va
bién d6i khi hau
Hinh 5.3 | Ban d6 phan ving van toc gié 10 phut, 50 nim trén lanh | B6 sung nodi dung
thd Viét Nam nay trén co so két
qua nghién ctru cua
Vién Khoa hoc khi
tuong thuy van va
bién doi khi hau
Bang 5.1 | Phan ving ap luc gio, van toc gié theo dia danh hanh chinh | Bang 4.1 QCVN
02:2009, c¢6 cap

nhat vé ndi dung
trén c& s& két qua
cua

nghién clru
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Picu

Noi dung chinh

Ghi chu

Vién Khoa hoc khi
tuong thuy van va
bién d6i khi hau

Bang 5.2

Ap luc gi6 tai cac tram quan trdac khi tugng vung nui va hai

dao

Bang 4.2 QCVN
02:2009, co6 cap
nhat vé ndéi dung
trén co so két qua
nghién cuu cua
Vién Khoa hoc khi
tuong thuy van va
bién doi khi hau

Bang 5.3

Hé sb Ks1, dung dé chuyén déi tir van tbc gi6é 3 giay,
50 ndm sang van téc gi6 3 giay, T (ndm)

K., @0,36 . 0,1In(12,,T)

Bo6 sung ndi dung
nay, cong thic
chuyén d6i tham
khao ASCE 7-05.

Bang
54

Hé s Km 1, dung dé chuyén déi tir van tbc gié 10 phdt,
50 nam sang van téc gié 10 phat, T (n&m)

® 1
I1OO’2” In(oln(1o_?))

KmT @
’ i100,2,, In(0In(0,98))
b

O BB,

8]

B6 sung ndi dung
nay, cong thuc
chuyén d6i tham
khao EN 1991-1-4.

4. XAY DUNG BAN PO AP LUC VA VAN TOC GIO

4.1 Xir Iy s6 liéu gié

Gi6 1a mot trong nhiing yéu t6 khi twong co ban va dugc quan tric dong thoi véi
nhiéu yéu t6 khi twong khac tai cac tram khi tuong. Tuy nhién, s6 liéu quan tric vé gio ¢
Viét Nam rat phuc tap do thay ddi vi tri tram, dic biét 1a cac tram mién Nam va do thay
d6i thiét bi do gio va dia vat quanh tram. Vi vay, can thiét phai xir Iy s6 liéu gi6 tho trudce
khi dua vao tinh toan. Trong b4o céo nay, s6 lidu duogc xir ly 1a s6 lidu €16 tho cuc dai thang
va ndm clia cic tram quan trac khi tugng trong thoi ky 1961 —2016.

4.1.1 Nguyén nhan giy ra cic so liéu xiu va bat dong nhat trong chudi s6 li¢u

a. Nguyén nhdn gay ra cac so liéu xau

- Su sai hong cua may do gio:

Céc s6 lidu xdu c6 thé do may hong dot xuat hodc ho nhay suy giam tir tir. Truong

hop may hong dot Xuét, trj sb quan tric s& 16n hodc bé dot ngdt. Truong hop do nhay gidm
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hodc bd phén ty dong trong may sai I¢ch dan thi trj sb quan trac s& bi sai cho dén khi may
dugc sua chira lai hoac thay may moi.

- Thong ké sai:
Truong hop nay chi mot tri sé trong diy s6 liéu va s6 lidu sai khong kéo dai.
b. Nguyén nhdn gay ra tinh trang bat dong nhat

Gay ra hién tugng bat dong nhat trong cac chudi so liéu vé gié néi chung & nude ta
thuong do cac nguyén nhan sau:

- Sw thay déi thiét bi do

Do may c6 do nhay khac nhau tirc 1 ¢6 thé ghi dugc cac xung téc do voi chu ky
khac nhau dan dén sy khac nhau vé s6 do toc d gid. May c6 d6 nhay cang cao thi cang c6
thé do duoc toe do gié 1on. Nhitng quy trinh quan tric va chon s liéu c6 lién quan dén viéc
thay d6i thoi gian 1ay trung binh ciing din dén nhiing sai khac mang tinh hé théng nay.

Mot diéu dang chuyla tbe do chuyén dong cua khong khi c6 do bién dong rat nhanh,
tinh toi % cua gidy. Toc d gié quan tric duoc 13 gia tri trung binh duogc ldy theo céc thoi
doan khéac nhau. Nhitng méy do hi¢n dai duogc dat trén ludi tram KTTV c6 d6 nhay phé
bién khoang 2 — 3 gidy va dugc xem 1a gia tri do tirc thoi hay toc do gio giat (gust). Gia tri
str dung phd cap trong thoi tiét, khi hau 1a gia tri trung binh duogc lay phd bién hién nay
theo quy dinh chung cia WMO 1a 10 phut, tuy nhién di véi may VILD duoc quan tric ¢
Vi¢t Nam quy dinh do 1a 2 phaut.

Trong diéu kién chua c6 sb liéu thuc nghi¢m du chinh x4c, khi str dung cac s6 liéu
c6 thoi gian 13y trung binh khac nhau thuong duoc quy vé cing thoi doan 13y trung binh
theo cac thyc nghiém da dugc trién khai & cac nudc. C6 thé 14y cac hé sb nay tir cong trinh
nghién ctru ciia Simiu va Scanlan (1978) hay tir két qua nghién ciru gan day cia WMO
(2010).

- Sw suy giam do nhay cua mdy

May gié VILD la loai may hoat dong theo nguyén tic co hoc. P nhay ciia nd phy
thudc vao ma sat 6 quay. Bao dudng kém, 6 quay bi han ri, ma sat ting lam cho bang gié
bi day 1én kho hon, toc d6 gié (nhat 13 tbe do trung binh) c6 hién twong giam dan.

- Sy thay doi ciia dia vat lan can tram

Nha ctra cdy cdi xung quanh tram ting 18n c6 thé dan dén giam yéu td téc do cac
dong khong khi qua tram. Tinh trang nay c6 thé lam toc do gié theo mot hudng nao d6
giam 13 rét, gy ra hién tuong giam yéu khong déu trong cac diy toc do gio. Pay 1a nguyén
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nhan pho bién hién nay trén ludi tram quan tric & nude ta do qué trinh d6 thi hoa dan dén
hién twong téc d6 gié giam dan.

2-minute standard wind speed at HANOI station 2-minute standard wind speed at HOABINH station
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Hinh 4.1 - Téc do g16 trung binh chuan 2 phut tai mot s6 tram phia Bic co su gidm ro
rét vé toc do gid trong nhiing ndm gan day

2-minute standard wind speed at CAMRANH station 2-minute standard wind speed at CONDAO station
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Hinh 4.2 - Téc do gi6 trung binh chuan 2 phut tai mot s6 tram phia Nam c6 sy giam 1o
rét ve toc d gid trong nhitng ndm gan day
-Su di chuyén Vi tri tram quan trdc hodc thay doi dia diém, do cao dat may
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Vén dé nay thudng din téi nhitng thay d6i dot bién, tao ra nhitng bat dong nhat rd
rét. O nudc ta, trong cac chudi sé liéu tc do gid dd xdy ra hién tugng khong dong nhit, it
nhiéu déu co sy dong gdp cia cac nguyén nhan da néu dic biét nguyén nhan cudi cing.

Do cac thay d6i vé vi tri tram, may do gio, dia vat xung quanh tram,... déu la cac
nguyén nhan chinh giy ra cac thay d6i dot ngdt cling nhu lam suy giam chudi s6 lidu toc
dd gid nén céac thong tin vé loai may do gid dugc sir dung, céc thay ddi dia vat xung quanh

tram va su thay doi vi tri tram rat can thiét trong vi¢c xur 1y so li€u gio.

Hinh 4.1 va Hinh 4.2 thé hién mét s6 tram phia Bac va phia Nam c6 su giam vé toc
d6 gi6 13 rét trong nhitng nim gan day.

4.1.2 Céc thay doi lich sir vé may do gi6, dia vat xung quanh tram va vi tri tram
4.1.2.1 Thay doi vé mdy do gié

- Trudc ndm 1996: May gi6 chii yéu 1a may gié VILD

- Ttr 1996 dén 2006: May gi6 tu bao EL, may do gi6é VILD, may do gié Munro

- Tir nam 2007 dén nay: Co6 khoang 80 may do gi6 YOUNG duoc sir dung. Nam
2006, Trung tam Khi twong Thily van Qudc gia (nay 1a Tong cuc Khi twong Thity vin) da
c¢6 du 4n hop tac qudc té vé viéce tai thiét 1ap khoang 100 quan tric khi tuong trén quy md
ca nude. Trong Du 4n nay. Khoang 100 may do gi6 YOUNG da duoc thiét 1ap cho cac
tram ndy. Sau ndy, ca may YOUNG va VILD déu dugc sir dung dé do gio tai cac tram nay.
Tuy nhién, s6 liéu may gié VILD chi duoc str dung khi may gio YOUNG khong dam bao.
Thong tin cac loai may do gio st dung tai cac tram duoc thé hién trong Bang 4.1.

Theo quy pham, may do gié VILD dugc dit trén vuon quan tric khi tugng bé mat
& d6 cao 12 mét. Véi toe do gio nho (V<15m/s) s6 do ciia may gié VILD kha phu hop véi
s6 do cua céc loai may gid co dién hién dang dugc st dung phé bién.

Tuy nhién, trong cic trudng hop van toe gié 16n, may gié VILD thuong cho sé do
16n hon céc loai may gio6 tu ghi va tu bao khac. Vi vay can phai hiéu chinh s6 liéu gi6 do
bang may gié VILD vé sd liéu quan trac thuc té trung binh 2 phut dé dong nhét véi chudi
s6 liéu do béng cac may tu ghi va tu bao khac nhau, phuong phap hi€u chinh s€ duoc trinh
bay ¢ muc tiép theo.

Bing 4.1 - Su thay doi lich st ciia loai may do gi6 duoc sir dung

Thoi gian
TT Tén Tram May gio tu ghi
May gi6 VILD
EL, MUNRO YOUNG
1 A ludi 1974 -1995 1996 -2014
2 An Khe 1980 -1994 1995 -2014
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Thoi gian

TT Tén Tram May gio tu ghi
May gié VILD

EL, MUNRO YOUNG
3 Ayun Pa 1978 -1995 1996 -2014
4 Bic Can 1961 -1993 1994 -2014
5 Bic Giang 1961 -1993 1994 -2014
6 Bic Ha 1961 -1995 1996 -2014 2011-2014
7 Bach Long Vi 1961 -1997 1998 -2014 2007-2014
8 Bac Liéu 1980 -1994 1995 -2014 2007-2014
9 Bic Mé 1964 -1995 1996 -2014
10 | Bic Quang 1961 -1995 1996 -2014
11 | Bac Son 1961 -1994 1995 -2014
12 | Bic Yén 1973 -1995 1996 -2014
13 | Babon 1961 -1994 1995 -2014 2007-2014
14 | Bai Chay 1961 -1993 1994 -2014 2008-2014
15 | Bai Thuong 1961 -1994 1995 -2014
16 | Bao Lac 1961 -1994 1995 -2014
17 | Bao Loc 1961 -1994 1995 -2014
18 |BaTo 1980 -1994 1995 -2014
19 |BaTn 1979 -1994 1995 -2014 2007-2014
20 | BaVi 1970 -1995 1996 -2014
21 | Binh Phudc 1978 -1994 1995 -2014
22 | Budn H6 1982 -1995 1996 -2014
23 | Buon Ma Thuot 1961 -1994 1995 -2014
24 | CaMau 1961 -1994 1995 -2014 2007-2014
25 | Cam Ranh 1978 -1994 1995 -2014
26 | Cang Long 1978 -1994 1995 -2014
27 | Can Tho 1978 -1994 1995 -2014 2007-2014
28 | Cao Bang 1961 -1994 1995 -2014
29 | Cao Lanh 1979 -1995 1996 -2014
30 | Chau Déc 1979 -1994 1995 -2014
31 | Chiém Hoa 1961 -1995 1996 -2014 2010-2014
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Thoi gian

TT Tén Tram May gio tu ghi
May gi6 VILD

EL, MUNRO YOUNG
32 | ChiLinh 1961 -1995 1996 -2014
33 | ChiNg 1973 -1994 1995 2014
34 | ChoRia 1961 -1995 1996 -2014
35 | Con Co 1974 -1997 1998 -2014 2007-2014
36 | Con Cudng 1961 -1995 1996 -2014
37 | ConDao 1961 -1995 1996 -2014 2008-2014
38 | CoNoi 1964 -1996 1997 -2014
39 | CoToH 1961 -1996 1997-2007 2008-2014
40 | CuaOng 1961 -1994 1995 -2014 2008-2014
41 | Pic Nong 1978 -1994 1995 -2014
42 | PicTo 1981 -1995 1996 -2014
43 | Palat 1979 -1994 1995 -2014 2009-2014
44 | PaNing 1961 -1995 1996 -2014 2007-2014
45 | Pién Bién 1961 -1996 1997 -2014
46 | Pinh Hoa 1961 -1994 1995 2014
47 | Pinh Lap 1963 -1994 1995 2014
48 | Po Luong 1961 -1995 1996 -2014
49 | Pong Ha 1973 -1992 1993 2014 2007-2014
50 | Pong Héi 1961 -1992 1993 2014 2007-2014
51 | Doéng Phu 1981 -1995 1996 -2014
52 | HaPong 1973 -1995 1996 -2014
53 | Ha Giang 1961 -1994 1995 -2014
54 | Hai Duong 1961 -1995 1996 -2014 2013-2014
55 | Ham Tan 1979 -1985 1986 -2014
56 | Ham Yén 1961 -1994 1995 -2014
57 | Ha Nam 1961 -1995 1996 -2014
58 | Ha Noi 1961 -1994 1995 2014
59 | Ha Tinh 1961 -1994 1995 2014 2007-2014
60 | Hiép Hoa 1971 -1995 1996 -2014
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Thoi gian

TT Tén Tram May gio tu ghi
May gié VILD

EL, MUNRO YOUNG
61 | Hoa Binh 1961 -1994 1995 -2014
62 | Hoai Nhon 1978 -1994 1995 -2014 2007-2014
63 | Hoang Su Phi 1961 -1995 1996 -2014
64 | Hdi Xuan 1961 -1994 1995 -2014 2008-2014
65 | Hon Dau 1961 -2000 2001 -2014 2007-2014
66 | Hué 1976 -1990 1991 -2014 2007-2014
67 | Hung Yén 1961 -1993 1994 -2014 2013-2014
68 | Huong Khé 1961 -1994 1995 -2014
69 | Hitu Liing 1961 -1995 1996 -2014
70 | Khe Sanh 1975 -1995 1996 -2014
71 | Kim Bo6i 1963 -1994 1995 -2014
72 | Kon Tum 1976 -1994 1995 -2014
73 | Ky Anh 1961 -1995 1996 -2014 2007-2014
74 | Lac Son 1961 -1995 1996 -2014
75 | Lai Chau 1961 -1994 1995 -2014
76 | Lang Son 1961 -1995 1996 -2014
77 | Lién Khuong 1961 -1995 1996 -2014
78 | Luc Ngan 1961 -1995 1996 -2014
79 | Luc Yén 1961 -1995 1996 -2014
80 | Ly Son 1984 -2001 2002 -2014 2007-2014
81 | Mai Chéu 1961 -1995 1996 -2014
82 | M'drac 1977 -1994 1995 -2014
83 | Minh bai 1972 -1994 1995 -2014
84 | Moc Chau 1961 -1994 1995 -2014
85 | Moc Hoa 1978 -1995 1996 -2014
86 | Mu Cang Chai 1962 -1995 1996 -2014
87 | Muong Te 1961 -1994 1995 -2014
88 | My Tho 1979 -1994 1995 -2014 2007-2014
89 | Nam Dinh 1961 -1990 1991 -2014 2008-2014
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Thoi gian

TT Tén Tram May gio tu ghi
May gié VILD

EL, MUNRO YOUNG
90 | Nam Dong 1977 -1995 1996 -2014
91 | Ngan Son 1961 -1995 1996 -2014
92 | Nguyén Binh 1961 -1994 1995 -2014
93 | Nha Trang 1961 -1995 1996 -2014 2008-2014
94 | Nho Quan 1961 -1994 1995 -2014
95 | Nhu Xuén 1964 -1994 1995 -2014
96 | Ninh Binh 1961 -1997 1998 -2014
97 | Pha Din 1964 -1995 1996 -2014
98 | Phan Thiét 1961 -1995 1996 -2014 2008-2014
99 | PhuHo 1963 -1997 1998 -2014
100 | Phu Lién 1961 -1997 1998 -2014 2007-2014
101 | Pha Qudc 1961 -1998 1999 -2014 2007-2014
102 | Phu Quy 1979 -1998 1999 -2014 1999-2007
103 | Phu Yén 1961 -1994 1995 -2014 1995-2014
104 | Plei Ku 1961 -1997 1998 -2014 2010-2014
105 | Mong Cai 1961 -1998 1999 -2014 2007-2014
106 | Quang Ngai 1961 -1992 1883 -2014
107 | Quy Chau 1962 -1994 1995 -2014 2007-2014
108 | Quy Hop 1968 -1995 1996 -2014
109 | Quynh Luu 1961 -1994 1995 -2014 2007-2014
110 | Quynh Nhai 1961 -1994 1995 -2014
111 | Quy Nhon 1961 -1996 1997 -2014 2008-2014
112 | Rach Gia 1961 -1993 1994 -2014 2007-2014
113 | SaPa 1979 -1994 1995 -2014 1961 1978
114 | Sin HO 1961 -1994 1995 -2014
115 | Séc Trang 1961 -1994 1995 -2014 2007-2014
116 | Son Bong 1961 -1997 1998 -2014
117 | S6ng Ma 1961 -1995 1996 -2014
118 | Son Hoa 1976 -1994 1995 -2014
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Thoi gian

TT Tén Tram May gio tu ghi
May gié VILD

EL, MUNRO YOUNG
119 | Son La 1961 -1994 1995 -2014 1964 1981
120 | Son Tay 1961 -1994 1995 -2014
121 | Tam DBao 1962 -1994 1995 -2014 2011-2014
122 | Tam PBuong 1973 -1995 1996 -2014
123 | Tam Ky 1979 -1994 1995 -2014 2007-2014
124 | Tay Hiéu 1961 -1995 1996 -2014
125 | Tay Ninh 1979 -1993 1994 -2014
126 | Thai Binh 1961 -1994 1995 -2014 2007-2014
127 | Thai Nguyén 1961 -1993 1994 -2014
128 | Thanh Hoa 1961 -1990 1991 -2014 2008-2014
129 | Than Uyén 1961 -1995 1996 -2014
130 | That Khé 1961 -1994 1995 -2014
131 | Tién Yeén 1961 -1994 1995 -2014 2007-2014
132 | Tinh Gia 1964 -1993 1994 -2014 2008-2014
133 | Tra My 1978 -1995 1996 -2014
134 | Trung Khanh 1961 -1994 1995 -2014
135 | Truong Sa 1977 -1998 1999 -2014 2008-2014
136 | Tuan Giao 1961 -1995 1996 -2014
137 | Tuong Duong 1961 -1994 1995 -2014
138 | Tuyén Hoa 1961 -1995 1996 -2014
139 | Tuyén Gido 1961 -1995 1996 -2014
140 | Tuy Hoa 1961 -1995 1996 -2014 2008-2014
141 | Udng Bi 1961 -1994 1995 -2014
142 | Van Chan 1961 -1994 1995 -2014
143 | VanLy 1961 -1993 1994 -2014 2007-2014
144 | Viét Tri 1961 -1995 1996 -2014 2011-2014
145 | Vinh 1961 -1990 1991 -2014 2007-2014
146 | Vinh Yén 1961 -1994 1995 -2014
147 | Ving Tau 1961 -1979 1980 -2014 2007-2014
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Thoi gian
TT Tén Tram May gio tu ghi
May gié VILD
EL, MUNRO YOUNG
148 | Yén Bai 1961 -1994 1995 -2014 2011-2014
149 | Yén Chau 1961 -1995 1996 -2014
150 | Yén Dinh 1962 -1995 1996 -2014 2008-2014

4.1.2.2 Cdc thay doi dia vt xung quanh tram

Do su phat trién cua do thi hoa, cac thay doi dia vat xung quanh cac tram c6 sy thay

d6i o rét trong nhitng nam gan day, dic biét tai cac tram trong thanh phd. Bang 4.2 cho

thdy két qua diéu tra vé su thay ddi dia vat xung quanh 65 tram khi tuong trén quy mo ca

nudec.
Bang 4.2 - Sy thay ddi vé dja vat xung quanh tram
TT Tram Ttﬁg;%:l“ M0 ta thay déi dia vat
1 |Béic Yén 1990 Cay xung quanh tram
2 | ChiNe 1999 Céc toa nha xung quanh tram
3 | CoNoi 2011 Céc toa nha xung quanh tram
4 | Hoa Binh 2002 Céc toa nha cao 15-27m xung quanh tram
5 | Kim Boi 2009 Céc cay cao 10-12m xung quanh tram
6 |LacSon 1998 CCﬁa’: ttr(;elln nha xung quanh phia Béc va phia Nam
7 | sin 1 1999 CCﬁa’t;:ttr(‘;?n nha xung quanh phia Béc va phia Pong
8 | Bic Quang 2000 Céc cay tre cach tram 50m
9 | Chiém Hoa 1998 Cay tre cach tram 50 tram vé phia Pong
10 | Chg Ra 1998 Céc cay tre cach tram 50m vé phia Tay
11 | DBinh Hoa 1995 Céc cay cao 10m xung quanh tram
12 | Ham Yeén 2001 ;gr(:g gﬁz g;l(r)l xung quanh phia Nam va phia
13 | Luc Yén 2003 Céc bui tre xung quanh tram
14 | Tam Dao 2008 Tda nha xung quanh phia Pong Bic ctia tram
15 | Thai Nguyén 2005 Tda nha xung quanh phia Bic ciia tram
16 | Viet Tri 2000 :l;;:ilr ;1;12‘}\] c;ﬁr?l lggglir\;irin da khoa tinh vé phia Nam
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Thoi gian

TT Tram thay doi M0 ta thay doi dia vat

17 | Vinh Yén 2007 Toa nha xung quanh phia Bic ciia tram

18 | Bic Son 1991 Céc toa nha va cay xung quanh tram

19 | Bai Chay 1984 Vuon Bach Pan cach tram 5m vé phia Tay

20 | coTo 1998 gg}c] cdy cao cach tram 10m vé phia Béc va phia

21 | Cira Ong 1988 Vuon Bach Pan cach tram 20m vé phia Pong
Phia T4y cach vuon 80m 1a nha dén Hon Dau cao

22 | Hon Dau 1998 20m, phia Dong cach vuon 10m la day nha cua
Toéng cuc bién va hai dao

23 | Hiru Liing 1993 Vuon Bach Pan cach tram 10m vé phia Tay

24 | Tién Yén 1998 Toa nha xung quanh tram

25 | BaVi 2000 Céc cdy cao 7-13m xa vé phia Béc cua tram

26 | Chi Linh 2004 Toa nha xung quanh tram

27 | HaDong 2000 Toa nha xung quanh tram

28 | Hai Duong 2000 Toa nha xung quanh tram

29 | Ha Nam 2006 Toa nha xung quanh tram

30 | Ha Noi 1990, Toa nha xung quanh tram

2016

31 | Nam Dinh 1998 Toa nha xung quanh tram

32 | Ninh Binh 2004 Toa nha xung quanh tram

33 | A Lusi 1988 t(ij; cdy xung quanh phia Bic va phia Tay cta

34 | Nam Dong 2007 Céc toa nha va cay xung quanh tram

35 | Quy Hop 1993 Céc cay xung quanh tram

36 | Tinh Gia 2012 ;F}(;): E}l:jé(;&lo tang cta dién luyc ¢ phia Nam nha ga

37 | Tuong Duong 2006 Elhriﬁ ﬁf);é%l l::ihtééi }rllllllg;lt .cao tang cta Dai truyén

38 | Tuyén Hoa 1993 Céc cay xung quanh tram

39 | Vinh 1990 Céc toa nha xung quanh tram

40 | Hoai Nhon 2002 Céc cdy xung quanh phia Béc cua tram

41 | Ly Son 2012 Toa nha cao tang ctia hai quan Viét Nam & phia

Bac cua tram.
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TT Tram Thot gian MG ti thay déi dia vét
thay doi
42 | Nha Trang 2007 Céc tda nha xung quanh tram
43 | Phan Thiét 2002 Céc toa nha xung quanh tram
44 | Pht Quy 2002 C?.C toa nha xung quanh phia Bac va phia Tay
cua tram
45 | Quang Ngai 2010 Céc toa nha xung quanh tram
46 | Quy Nhon 2002 Céc toa nha cao 7m xung quanh tram
47 | Son Hoa 2010 Céc cay xung quanh tram
48 | Tuy Hoa 2003 Céc toa nha xung quanh tram
49 | Tam Ky 2007 Céc cay xung quanh tram
50 | Tra My 2002 Céc toa nha xung quanh tram
51 | Bao Ldc 2008 Céc toa nha xung quanh tram
52 | Budn Ho 2010 Céc toa nha xung quanh tram
53 | Pac To 1989 Céc cay xung quanh tram
54 | Kon Tum 2010 Céc toa nha xung quanh tram
55 | Lién Khuong 2010 Céc toa nha xung quanh tram
56 | Bac Liéu 2002 Céc toa nha xung quanh tram
57 | Ca Mau 2002 Céc toa nha cao 25m xung quanh tram
58 | Cang Long 2002 Céc toa nha cao 12m xung quanh tram
59 | Can Tho 12%%(;’ Céc toa nha cao tang quanh tram
60 | Cao Lanh 1989 Céc toa nha xung quanh tram
61 | Pha Qudc 2000 Cac tda nha xung quanh tram
62 | Rach Gia 2006 Céc toa nha xung quanh tram
63 | Soc Trang 2002 Céc toa nha xung quanh tram
64 | Tay Ninh 2008 Céc toa nha xung quanh tram
65 | Viing Tau 2007 Céc toa nha xung quanh tram

4.1.2.3 Thay doi vi tri cdc tram

Trén quy md ca nudc, co 33 tram thay ddi vi tri (Bang 4.3). Phan 16n cac tram nay
c6 mdt lan thay doi. Tram co s6 1an thay doi vi tri nhi€u nhat 1a tram Viét Tri va tram Vinh
v6i 5 lan thay doi. Hau hét cac tram c6 sy thay d6i khoang cach giita vi tri do gi6 cii va vi

tri méi 1a khong 16n, ngoai trir tram Hoai Nhon 1a 7 km.
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Bang 4.3 - Céc thay d6i vi tri tram

Thoi gian

TT Tén tram thay déi Cac thay doi
1 Murong Té 2005 ljhay doi vi tri duchthuf: h,1¢n trong cung ngoi
lang, chuyén tram 1én vi tri cao hon.
) Tam Puong 2013 "ljhay doi vi tri du:(chthu.c h}en trong cung ngoi
lang, chuyén tram 1én vi tri cao hon.
3 Lai Chau 2013 ljhay doi ! tri du’Q’CAthl_If: h}e_:n trong cung ngoi
lang, chuyén tram 1én vi tri cao hon.
4 | Quynh Nhai 2011 ljhay doi vi tri dugc thyc hién trong cung ngoi
lang.
5 | MuC Chai 1991 Thay ddi Vl tri dugc thuc hi¢n trong cung ngdi
u Lang LAal lang, chuyeén tram sang vi tri cao hon 100.
6 Pha Pin 1964 Thay doi vi tri dugc thuce hién trong cung ngdi
lang.
7 | Thai Nguyén 1979 Bé mat cua tram duoc nang 1én.
1974 v2 Nam 71 974, vi tri ctia may do gié da dugc di
8 Bai Chay 200 3\.1a chuyén trong khu vuon khi tuong;
' Niam 2003, mit dat cta tram duoc nang 1én.
9 Hitu Liing 1996 ljhay doi vi tri dugc thyc hién trong cung ngoi
lang.
10 Luc Ngan 2014 Thfly do6i vi tri cho may do giod trong khu vuon
khi tugng.
1965, 1973, | Thay d6i vi tri dugc thuc hién trong cliing ngdi
11 Viét Tri 1992, 2001, | lang.
2003
12 | Hai Duong 1977 Vi tri cua mdy do gi6 da dugc di chuyén trong
khu vuon khi tuong.
13 Ha Nam 1970 Vi tri cua may do gi6 da dugc di chuyén trong
khu vuon khi tugng.
14 Hung Yeén 1962, 1913 Vi tri cua may do gi6 da dugc di chuyén trong
khu vuon khi tuong.
15 Nam Dinh 1963 Vi tri cua may do gi6 da dugc di chuyén trong
khu vuon khi tugng.
16 Nho Quan 1965 Vi tri cua may do gi6 da dugc di chuyén trong
khu vuon khi tugng.
17 Ninh Binh 1992 Vi tri cia may do gi6 da dugc di chuyén trong

khu vuon khi tuong.
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" Thaoi gian . Ze
TT Tén tram thay déi Cac thay doi
18 Son Tay 1960 Vi tri cua may do gi6 da dugc di chuyén trong
khu vuon khi tugng.
19 Théi Binh 1992 Vi tri cua may do gi6 da dugc di chuyén trong
khu vuon khi tuong.
< v 1966, 1970, | Vi tri cia may do gié da dugc di chuyén trong
20 Vanly 1985 | khu vuon khi tuong,
71 A Ludi 1977 Vi tr} cla tr’am c?a duoc di chuyén xa hon 1 km
SO v(O1 V1 tr1 truoc.
22 Ba Pon 2008 Mt dét dat tram duoc nang 1én.
23 Pong Ha 1977 Vi tri cua may do gi6 da dugc di chuyén trong
khu vuon khi tuong.
24 Hué 1981 Vi tri cua may do gid da dugc di chuyén trong
khu vuon khi tuong.
. Vi tri ciia may do gi6 da duoc di chuyén trong
25 Quy Hop 1990 khu vuon khi tuong.
26 | Thanh Hoa 1993 Vi tri cua may do gi6 da dugc di chuyén trong
khu vuon khi tuong.
27 Tinh Gia 1984 Vi tri cua may do gid da dugc di chuyén trong
khu vuon khi tuong.
1956, 1959, | Thay doi vi trf tram.
28 Vinh 1970, 1974,
1981
29 | Hoai Nhon 1992 Chuyén vi tri tram sang xa khac cach 7km.
30 Pa Lat 1993 Vi tri cua may do gi6 da dugc di chuyén trong
khu vuon khi tuong.
31 Cao Lanh 2009 Vi tri cua may do gi6 da dugc di chuyén trong
khu vuon khi tuong.
32 Phii Quéc 1977 Vi tri cua may do gi6 da dugc di chuyén trong
khu vuon khi tugng.

4.1.3 Xir Iy s0 liéu gi6

a. Dong nhat so liéu giita cac logi may do gio

Nhu da trinh bay & Muc 4.1.2.1, do s6 lidu do tur may gid VILD luén cao hon thyc
té nén can phai hiéu chinh s liéu gi6 do bang may gié VILD vé sd liéu quan tric thuc té
trung binh 2 phit chuan dé dong nhat voi chudi sé liéu do tir cac méy tu ghi va tu bao. Mdi
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quan hé giita toc d6 gi6 1ay trung binh 2 phut cia may VILD (m/s) véi toc do gié da quan
trac duoc biéu dién theo phuong trinh ciia Zavarina (1976):

y@00.014x> . 1.5727x 05.8456 4.1)

Trong @6, y 1a tc d6 gi6 1y trung binh 2 phut tir cac may tu ghi va tu bao, x 1a tdc
d6 gi6 do bang may VILD tai cac tram.

b. Loai bo 50 liéu xau

Viéc nghi ngd, loai bo nhimg sb liéu riéng biét déu dwoc phan tich dbi chiéu voi
nhirng diéu kién khi tugng cu thé. Tuy nhién, da han ché loai bé qua nhiéu diém kha nghi
c6 trong day so liéu, chi loc bo cac diém kha nghi rd nhét. Cac loai s6 liéu sau diy khong
tién hanh xir Iy dé dua vao tinh toan:

- Céc chudi s6 liéu quan tric bang phuong phap udc luong theo cip gié Beaufort.

- bbi voi nhitng ndm thiéu s6 liéu qué 3 thang lai bi mat 6 liéu vao (Eéc thang thudce
mua bao cua dia phuong hay thang da tirng xay ra cuc dai nam ... thi c6 thé loai bé khong
dua vao tinh toan.

- Yiéc nghi ngo nhiing S(A)qliéu riér}g biét déu dugc dua vao phan ti?h d(‘)i’ chiéu véi
nhitng di€u kién khi tuong cu thé, xét moi quan hé vdi cac tram l1an can dé quyét dinh git
hay bo.

c. Khdo sat tinh dong nhat

Dé dua vao tinh toan cac dic trung théng ké ctia mot chudi sb liéu khi hau néi chung,
tbc do gié noi riéng, yéu cau khong thé thiéu 13 cac chudi sb liéu nay phai bao dam tinh
ddng nhét ciing nhu loai bo cac s6 liéu “xau”. Tinh dong nhit cta chudi sb liéu bao dam
cho cac tap hop dugc chon phai ciing mot tap hop tong quat. Noi cach khac d6 1a tée do
gi6 ctia mot tram dic trung. Khir bt ddng nhét 1a yéu cdu khong thé thiéu trudc khi dua s6
lidu vao tinh toan thong ké.

Ngoai ra, con sir dung chii yéu phuong phap théng ké khao sat dién bién cia tbe do
gi6 cac thang qua cac nam. D6 1a cac phuong phap kiém nghiém gia thiét thong ké.

Trong bao céo ndy, cac tiéu chuan kiém nghiém Student, Fisher va kiém nghiém
Wilcoxon thudc 2 dang kiém nghiém c6 tham sé va kiém nghiém phi tham sé da duoc st
dung dé kiém nghiém tinh dong nhit giita 2 mau ngiu nhién. Trong d6 gia thiét chudi tdc
do gid cuc dai la biéu hién cua mot qué trinh ngau nhién dimng.

Kiém nghiém student

Gia thiét tai cing mot tram, thoi ky 1 quan trac duoc n so lidu, mdi so lidu 1a xu;;
thoi ky 2 quan trac duoc na s6 liéu, moi so lidu 1a xai.
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Tinh g KPR
i 4 (4.2)

(@) —_— . —
dz  ds

Trong d6 {, va {14 trung binh cta thoi ky 1 va thoi ky 2; o °1a wéc lugng phuong

sai cua tap hop ca 2 thoi ky.

@ is
1 +{410_{4,- 1 +{510_{51
4 4

5 5
5 @+q4 04,0, . 4J; 04,0- @ (4.3)

dy - 95 05 qy - 95 05

Trong d6 © 2 va Gg la udc lugng phuong sai cua thoi ky 1 va thoi ky 2.

Dai luong t phan bd gan chuin (Gauss) va 1a phan bd Student véi bac tw do & day
s€ la v=n1+n2 -2

Tir t va v tra bang ta s& tim thdy muc ¥ nghia. Néu murc ¥ nghia tra dwgc <0.05 1a
bat ddng nhat, > 0.05 1a ddng nhét.

Kiém nghiém Fisher

Gia thiét Ho: 2 tap hop tong quat (cta hai thoi ky) phai phan bd chuan va ¢ cling
phuong sai. Khi d6 ti s6 F giita hai phuong sai:

G, ..

I@e— s¢ 4 (4.4)
5
Cs

Bang tinh san F ctia Fisher Snedecor cho:

12

N(Y) = Zni 4.5)

i=1
F =Fo(a, v1,v2), trong dd d = muc y nghia dugc chon (=0.05)

v, @q, 045
¢ 7% TR0 S8 bac ty do (4.6)

Vs @Q5 04,
Trong bang nay da qui wdc mau nao c¢é phuong sai 16n trong hai mau la mau 1, nhé
5 5
hon la mAu 2, tirc 1a 4 > ©5,
Néu F tinh toan > F, tra bang thi chudi 1a bat ddng nhét (thoi ky 1 va thoi ky 2 bat
ddng nhét véi nhau).

Phwong phdp kiém nghiém Wilcoxon
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Goi n;: Dung luong mau cta Vi, n2: Dung luong mau ctia V
Gia thiét n; < ny:
W 14 tong céc sb thi ti ciia [V1] hodc [Va].

Khi s6 mau cua mdi tap hop [Vi] du 16n (n; >25) dai luong W ¢6 phan bd chuan.
Truong hop miu nho, ngudi ta di tim ra phan sé phan bd thuc nghiém caa W véi cac gia
tri can dudi wa va can trén Wy cia W g v6i cac mau cu thé da néu tmg v6i mirc ¥ nghia
a cho trudc nhu sau:

(n, .n, .1n, 01 0

. nn,(n .n, .1)
W, @ Z |27 4.7
¢ 12 7y 12 (4.7)

W, @(n .n, .1)n 0W, (4.8)

Z, 1a gia tri thoa man biéu thic: I (Z ) @IOTa , trong d6 1 1a ham Laplace.

Néu tri s6 W < Wq hodc W > W thi hai chudi dugc xem 1 bat déng nhat, nguoc lai
dugc xem 1a ddng nhat.
4.2 Phuwong phap
4.2.1 Tinh toan vén tdc gié va ap lwe gi6 & dang dia hinh B

bia hinh dang B la dia hinh tuong ddi tréng trai, c6 mot sb vat can thua thdt cao
khong qua 10 m (ving ngoai 6 it nha, thi tran, lang mac, rimg thua hodc rimg non, ving
trong cay thua ...).

Trong khuon khé nghién ciru ndy, quy trinh thuc hién tinh toan vén tdc gié va ap
lwc gi6 tng v6i cac khoang thoi gian duge ldy trung binh va chu ky 13p khac nhau, ¢ dang
dia hinh mé nhu sau:

Budc 1: Thu thap va xir 1y s6 liéu (nhu da trinh bay)
Budc 2: Chuan héa gi6 quan tric vé ciing gié 10 m

Buéc 3: Xac dinh ham phan bo phu hop d6i véi chudi so6 licu toc do giod cuc dai &
nudc ta

Budc 4: Thyc hién chuyén dbi tir gié 2 phut sang toc do gi6 trung binh 3 gidy, 10
phut va 1 gio

Budc 5: Tinh toan vén tdc gid va ap luc tmg voi cac khoang thoi gian Iy trung binh
va chu ky ldp khéc nhau.
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4.2.1.1 Hiéu chinh gié vé cing gié 10m

Trong bao cdo nay, ham loga duoc sir dung dé chuan hoa toc do gioé vé 10 m. Quy
luat loga nham mo phong su bién déi theo chiéu thang dung cua toc do gié ngang trong
16p bién, chu yéu 1a 16p bé mat (tir mat dat dén do cao khoang 100m).

V(z)  Inl(z02,)/z,]
V(z,) In[(z,0z,)/z,]

(4.9)
Z4. Zo 12 cac tham s6 xac dinh d6 ghd ghé cua khu vuc tram do, V(Z1), V(Z2) 1a toc
do gié 6 cac muc do cao Z1, Zo. Pia hinh m¢ Zg = 0 nén ta co:

V(z) ® In(z,/z,)
V(z,) In(z,/z,))

(4.10)

4.2.1.2 Chuyén téc dp gio trung binh 2 phit sang téc dé gié trung binh 3 gidy, 10 phit
va 1 gio

Céc hé sb chuyén tir tbe do gié cyc dai trung binh 2 phut sang toc do gié cuc dai
trung binh 3 gidy, 10 phat va 1 gio dugc xac dinh theo cong thirc cua E.Simiu va Scanlan
(1978):

0,98C(t
U,(2) @ Uggo(2)(1 . =220
In(%) (4.11)
ZO

Trong d6, U,(2), Usy,(2) 1an luot 1a tdc dd gi6 cuc dai lay trung binh t gidy va 1 gio
0 d0 cao z, zo la do g6 ghé cua khu vuc tram do; C(t) 1a h¢ s6 dugc xac dinh boi Béang 4.4
v6i z=10 m, z, = 0,05 m va duong duong cong Durst (Hinh 4.3).

Két qua thuc nghiém duoc néu trong cong trinh cua Sachs (1972) cho thiy cong
thirc trén v6i ham C(t) duoc néu & Bang 4.4 dung voi mat dém cé do ghd ghé (zo) thay doi,
1én té1 1 m.

Bang 4.4 - Gia tri cia ham C(t)

t (gidy) 1 10 | 20 | 30 | 50 | 100 | 200 | 300 | 600 | 1000 | 3600
Cl(t) 300232200173 (135102070054 (036|016 0
Tu do, ta co:
® 19
o A
Gy @U4(2) /Uy, @Tl DI8CAE, |y 2I8CA20 (4.12)
’ p In(z/z)s | In(Z) 4
b 2, 8
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® 1]
® 0,98C(600)T, | 0,98C(120)4
G600,120 @UGOO(Z)/UIZO(Z) @ Il . 1— / Il . —% (413)
p In@E/z) 5| pE) 4
A
b Z,
® g
®  0,98C(3600)T | 0,98C(120)4
G3600,120 @U3600(Z)/U120(z) @ Il . 1 ( A/ Il . % (4.14)
b n(z/z,)) & | ln(i) A
z, 8

Thay cac gia tri: z=10 m, zo=0,03 m, C(3), C(600), C(3600), C(120) vao cac phuong
trinh trén ta duoc cac hé s6 chuyén tir tbe d6 gié cuc dai trung binh 2 phut sang toc d6 gio
cuc dai trung binh 3 gidy, 10 phut, 1 gi6: G; 5., G105 Gs00.120 -

16
\\ Example: converting | 0-min
15 .52 speed to 3-sec speed
\ . N
h ; I',."orr*l ‘ V. )
14 \\ V= Vg | == § €I }
E N\ \ 4 10 nun [ !.a.'o:;n'\
> N , .
~ 13 u\\ vo—p (] i(l 59)
> g™ 104
. R = Vio e (1.46)
N
1.4 N
1.04
1.0 |
0 100 1,000 10,000
3sec 1C min

Ratio of probable maximum speed averaged over “t” Gust Duration (seconds)

seconds to hourly mean speed. Reference, ASCE 7-05.

Hinh 4.3 - Ty s6 toc d6 gio 1y trung binh t gidy so véi tbc do gio 1dy trung binh 1 gid
4.2.1.3 Tinh toan ap luc gio
Gia tri ap luc gi6 thiét 1ap cho cac chu ky 1ap khac nhau duoc tinh theo cong thirc:

_vaor

P(T)=
0 100*16

(KN/m?) (4.15)

Trong d6 V(T) (m/s) 1a van toc gio duogc 13y trung binh trong cac khoang thoi gian
khac nhau tng voi chu ky 13p T nam, ¢ do cao 10 m so voi mbe chuan.
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K¢é thira cong trinh nghién ctru “Phan ving gié manh, gié bio & Viét Nam” ciia dé
tai 42A.03.05 (Tran Viét Lién va cc cong su, 1990), bao céo da sir dung ham Gumbel I dé
biéu thi phan bd x4c suét caa chudi sb liéu tde do gi6 cuc dai thang.

Tr ludt phan bd xac suit Gumbel I, dé dang suy ra cong thirc xac dinh toc do gio
tinh toan, tc d6 16n nhét co thé xay ra v6i chu ky T nam nhu sau:

Goi I (v)la xéac sut dé xuat hién téc do g16 cuc dai hang nam vuot gia tri V, ta s€
co:
I(v)@loF(v) (4.16)

Trong do, F(v) 1a ham phan bd ctia chudi toc do gio cuc dai nam.

Te ! @ ! 4.17
Q) 10R() (17)
Thay F,(v) @exp(0e’*"*") vao phuong trinh trén ta dugc:
exp(06°“ ™) @TT01 (4.18)
Lay logarit 2 1an ta dugc:
1 Tol
V(T)@u,; 0 —In(0 In( ) (4.19)
1
Vi chudi sb liéu sir dung 1a chudi cuc dai thang, ta co:
E(v)@lox(v)@mﬁ (4.20)
Bang phép bién ddi loga, ta ciing co dugc:
12T 01
V(T)@u,, 0 , In(0 In( T ) (4.21)
O day, %1, %2 M Y213 cac tham sé ciia ham Gumbel 1.
- X4c dinh céc tham sb "2va P
Ta c6 ham Gumbel I:
E,(v) @ exp(0e*“™) (4.22)
Logarit 2 14n biéu thirc trén ta duoc:
In(0In(E (v)) @ 0cx(v Ou) (4.23)
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Néu dit:
Y, @ 0In(0InE(v)) (4.24)
Ta s& c6 moi lién hé gitra Y v6i v hodc In (v) 1a tuyén tinh. Diéu d6 c6 nghia 1a d6

thi biéu thi mbi quan hé giira v va F (v) s& 1a dudng thang trén hé toa do (loga kép — thudng)
hoac (loga kép — loga).

Dua vao cac két qua phan cap téc do gio, néu lay v; 1a nhitng can dudi ta co:
Vi’ <Vo'<....<Vy (4.25)

Ta s€ c6 chuoi céc tan suat tich ldy:

F(v?v), E(v?v,), F(v2v)) (4.26)
1m,

, : 4.27

F(v?v)ei— (2D
m.1

Trong do:

V6i m; 14 tan s6 xuét hién trong khoang (V.,,,V.). Tir d6 ta s& lap dugce quan hé
tuyén tinh gita V. va F(V)). Néu giita V,va In(0In(F,(v))) 1a tuyén tinh, ta c6 thé dung
F,(v) 1 phan bd ctia V.

Dé danh gia mirc do tuyén tinh trong cac quan hé da néu, c6 thé sir dung hé sé trong
quan tuyén tinh R giita v’ va F(V)):

Gia st dudng thang thé hién quan hé gitra v.va F(V,) c6 dang nhu sau:
Y, @ln(0InF)@a,v .b, (4.28)

Goi R, 12 hé s6 twong quan giita v, va Y1, ta co:
VA — .
T (viov)(Y;0Y))
R .o L (4.29)
1

Mo, .o,

Trong d6 M 14 s thir tu cép téc do gio 16n nhét da xudt hién, Y, On, V', O 1a gi4

trj trung binh va d6 1éch tiéu chudn ciia Y1 va V. Ttr d6 suy ra cac hé sb hdi quy nhu sau:

a, @RI (4.30)
oV
b eY,oR,v.Z0 (4.31)
oV
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Véi cac thong sé di duge xac dinh cta dudng thang, ¢ thé suy ra duoc biéu thirc
tinh cac tham s6 cua ham Gumbel 1.

a @0a, @ 0R, 24 (4.32)
oV
veodaey oV 4.33)
a R, oy,

4.2.2 Cong thirc chuyén ddi cac chu ky lip khac nhau cho vén toc gié 3 gidy va véan
toc gi6 10 phut
Cong trinh co tudi tho thiét ké khong giéng nhau nén ap luc gié dugc sir dung tinh
toan cling c6 su khac nhau. Trong cac tiéu chuin vé tac dong va tai trong thay cho viéc
phai thiét 1ap ban dd phan bd ap luc gid tng véi ting chu ky, nguoi ta dua ra cac hé sb
chuyén dé chuyén ap luc gid chuan (¢ day 13 ap luc gi6 ing véi chu ky 20 nam) va van tde
gié chuédn (van tdc gié tmg véi chu ky 50 nam) vé ap luc gid, van toc gié theo cac chu ky

can tinh.

H¢ s6 chuyén do6i ap luc gio:

P(T)
HSC (T) @ P(20) (4.34)
Heé sb chuyén d6i van tdc gio:
V(T)
HSC,(T) @ 7 (50) (4.35)

T 1a chu ky ldp (ndm), P (T), V (T) 1an luot 12 4p luc gi6 va van tdc gié tng voi chu
ky T; P(20), V(50) twong tmg 13 4p luc gid va véan tde gié & cac chu ky 1ap 20 nim va 50

nam.
4.2.3 Phan vung ap lwc gi6 theo dang dia hinh A ciia tiéu chuan Nga

Dang dia hinh A cua tiéu chuén nga dugc dinh nghia la cac bo thoang cua: bién, hd,
hd chtra nudce; cac vung nong thon, ké ca c¢6 nha cao dudi 10m; déng co; bia ciing; binh
nguyén [16].

Theo Chull 2.01.07-85* (2009), ap luc gid tr dang dia hinh B sang dang A duoc
xac dinh theo cong thic:

P'(4)@P'(B)K, (4.36)

Trong do, K1 hé sb chuyén:

K, @k (4)/ ky(B) @1,54 (4.37)
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P'(A)@1,54.P"(B) (4.38)
P"(B)c6 thé dugc tinh toan tir gi6 10 phut (P’ (B)) hodc gié 3 gidy (P! (B)

Gia sir ta dd co van toc gio gidt 3 gidy cua tram i, & dia hinh dang B v&i cac chu ky
lap T khéac nhau. Khi d6, van tdc gi6 trung binh 10 phit, chu ky lip T nim duoc tinh theo
cong thuc sau:

T

yreli (4.39)
K

K 14 hé sé chuyén dugc tinh theo cong thic cua Simiu & Scanlan (1978), K=1,4.
Khi d@6 ta co:

r P.(B)
PIO' (B) @ 1 2

b

@0,51P; (B) 0,51k, P’ (B) (4.40)

4.2.4 Nguyén tic xay dung ban do ap lue gié va van tdc gié

Céc ban dd phan ving ap lyc gid va van toc gié duoc xay dung dwa trén 2 cach tiép
can: (1) Ap dung phuong phéap phén tich chuyén gia dé xay dung cac dugc dang tri; (2)
Cong nghé GIS (phan mém Arc GIS) duoc (mg dung dé bién tap ban db. Trong dé, phuwong
phap phan tich chuyén gia dugc thyuc hién theo cac luan diém sau:

Ban d6 can thé hién duoc quy luat phan hoa theo khong gian vé tri sb ap luc gio va
vén tbe gi6 trén pham vi toan lanh thd. Do do, trude khi thanh lap ban dd, can phai xac
dinh duogc cac nguyén nhan co ban gay ra gié manh néi chung va gié bao noéi riéng & nudc
ta, ddng thoi cling 1 nén tang dé phan tich xu 1y cac di thudng xut hién trén ban dd, cu
thé nhu:

- Lbc va voi rong 13 nguyén nhan co thé gy ra tdc do gié manh trén tat ca cac ving
lanh thd, ngay ca khu vuc ven bién phia Béc nén ap luc gi6 tinh chung cho moi nguyén
nhan bao gio cling 16n hon ap luc gi6 do bao, day ciing 1a nguyén nhan chinh gy ra gio
manh & cac ving nai va dong bang Nam Bo.

- Trén cac vung ven bién va vung bién thudc lanh hai Vi¢t Nam, nguyén nhan chu
yéu gay ra ap luc gié manh la do bao.

- Toc do va ap luc giod trén cac vung nii phu thudc vao dac di€m dia hinh.

- Viée xir 1y anh huong cua dia vat xung quanh tram rat phirc tap. Khi lap ban do,
da c6 xem xét ho so ky thuat va dia vat xung quanh tram.
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- K¢é thira chi tiéu phan vung 4p luc gié va van tdc gié trong Quy chuan k§ thuat
trong xay dung “QCVN 02:2009/BXD” ciia B6 X4y dung ban hanh nim 2009 dé xac dinh
so dd phan ving.

Duong phan chia ranh gigi cac vung dugc xay dung dua trén gia tri ap luc gio va
van tdc gio tai cac tram quan tric, theo nguyén tic da s6 cac diém tram trong ciing mot
vung thoa man mot mién gia tri (khoang cach giita hai dudng phan ving). Ngoai ra, c¢6
xem x¢ét loai bd hi€u tng dia hinh nti cao gay gié manh.

4.2.5 Tinh toan profile gio

Ké thira nghién ctru ctia Vit Thanh Trung va Nguyén Quynh Hoa (2013) [18] vé
“Panh gia profile van toc gio theo cac tiéu chuan ctia mot sb nude”, bao cio ciing tinh toan
profile thang dtmg ctia véan tdc gié theo 3 dang dia hinh I, II, VI, trong 6 mé ta cic dang
dia hinh va cic tham sé profile véan tdc gi6é kién nghi cho Viét Nam duoc thé hién trong

bang sau:
Bang 4.5 - Dang dia hinh va cac tham s6 cua profile gi6 [18]
Dang Chid Thoi gian lay
dia M té hiu | Giat 3 gigy | trung binh 10
hinh cao phut
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gradient
726 m)

Khu vuc mat nudc thoang (bién,
I N 250 1,13 0,05 | 1,22 0,1
ho voi rat it vat can

Khu vuc thoang (dia hinh co it
1 vét can cao dén 10m. Khu vuc 350 1 0,08 1 0,15
nong thon véi it nha thap tang)

Rurng/khu vyc ngoai 6 véi mot $6
111 it cao dudi 35m (co chu yéu cac 450 0,876 | 0,11 0,8 0,2

vét can tir 3m dén 5m)

Khu vuc d6 thi (cé nhiéu cong

v .
trinh cao tor 10m dén 50m)

500 0,78 | 0,14 | 0,66 | 0,24

Thanh phd (c6 nhiéu cao trinh
\Y . 550 0,71 0,17 | 0,54 | 0,29
cao tir 10m dén 50m)

Trung tdm thanh phd (tap trung
VI nhiéu nha cao téng cung vai cac 650 0,61 0,19 | 0,38 0,36

cong trinh khac

Profile vén tdc gi6 trung binh dugc dinh nghia nhu 1a ham theo d¢ cao trén mat dat
va dugc xac dinh theoham logarit hoac ham s6 mil. Trong bao c4o nay, profile dugc tinh
theo ham s6 mii.

V(z)=VoE(z)=Vob(z/10)* (4.41)

v.: Van toc €16 co ban trung binh, 1a van tde gi6 & do cao 10m va ¢ dang dia hinh

thoang;
E (z): La hé s6 anh huong theo do cao cia van tde gio;
e, a:Lacac héng ) phu thudc vao dang dia hinh.

Profile van tc gié giat 3 gidy duoc tinh theo phuong trinh:
V.(z)=Vob(z/10)" (4.42)
fr : La van toc gio giat 3 gidy co ban;
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e , - Lacac héng sb phu thudc vao dang dia hinh

Két qua tinh toan duoc thé hién trong cac hinh 3.4, 3.5 cho théy, profile van tdc gi6
giam dan tir dang I vé dang VI.

= Vertical Profile of wind speed o Vertical Profile of wind speed
o o
‘O— —+— Dang | (3 giay) ‘O— —+— Dang | (10 phut)
=+ Dang Il (3 giay) =+ Dang Il (10 phut)
8 =+ Dang VI (3 giay) 8 =+ Dang VI (10 phut)
Eo Eo
N 3 N 3
® ®
o 3 o 8
o o ¥
O O
o o
o o
o~ o
o s f . : ; ) ) ) o ; : ; ; : ) ) )
0.0 0.4 0.8 1.2 1.6 2.0 0.0 0.4 0.8 1.2 1.6 2.0
v(z)/vo v(z)/vo

Hinh 4.5 - Profile vén tbc gid véi thoi gian
lay trung binh 10 phut theo cac dang dia
hinh

Hinh 4.4 - Profile van toc gi6 giat 3 gidy
theo cac dang dia hinh
4.2.6 Phuong phap chuyén doi ap lwe gié va van tc gio
Bang 4.6 va Bang 4.7 thé hién cac hé s6 chuyén doi ap luc gi6 tir chu ky lap 20 nam
sang cac chu ky ldp khac va chuyén d6i van tdc tir chu ky ldp 50 nam sang cac chu ky lip
khac. Tir cac bang nay cho thay hé sé chuyén ddi 1on hon 1 vé phia bén phai chu ky chuin
va nho hon 1 vé phia bén trai chu ky chuan; cac hé s6 chuyén doi ting theo cac chu ky lap.

Bang 4.6 - Hé s6 chuyén doi ap luc gio ung voi vén tde gid 3 gidy tir chu ky 1ap 20 ndm

sang cac chu ky Iap khac
Chu ky l3p (nam) 5 10 20 50 100 1000
Heé s6 chuyén 0,67 0,83 1 1,25 1,46 2,26
Bang 4.7 - Hé s6 chuyén doi van tdc gié 10 phit tir chu ky 1ap 50 nim sang cac chu ky
1ap khac
Chu ky l3p (nam) 1 5 10 20 50 100 1000
Heé s6 chuyén 0,55 | 074 | 082 | 089 | 1,00 | 1,08 1,34
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4.3 Két qua phan vang ap luc gié va vén tdc gi6
4.3.1 Tap ban dd ap luc gi6 va van tdc gié
‘ Trén co sé két qua xu 1y tinh toan b sb liéu gid cuc dai va phuong phap xiy dung

ban do ap luc gid va V?.n toc gi6 duoc trinl} bay trong cac muc 4.1va 4.2 ctia chuong nay,
da xay dung tap ban do ap luc gid va van tdc gi6 vaéi ty 1€ 1:1.000.000.

Nhin chung, két qua tinh toan é}p luc gié va van tbc gig’) tai cac tram quan tric da
phan anh dugc mot s6 quy ludt phan bo theo khong gian, cu thé nhu sau:

1) Toc @6 gid va ap luc gié giam dan tir bo bién vao sau trong dat lién. O viing Nam
B9, ap luc gio va tdc do gid 16n nhét ¢ ving Trung tAm va cuc nam Nam Bo.

2) Trén cac ving nui, toc do va ap luc gié phan hoa rit manh theo dic diém dia hinh
va bé mit dém.

3) Trén cac ving ven bién, ap luc gi6 va téc do gid 16n nhat & ving dong bang Bic
B0 va nho nhit & vung ven bién Nam Bd.

4) Trén cac ving bién thudc lanh hai Viét Nam, nguyén nhéan chu yéu gay ra ap luc
gi6 16n 13 bao nén ving lanh hai phia Bic c¢6 ap luc gié 16n hon ving lanh hai phia Nam,

Tl’él:l corsér quy luat phan bd vé ap luc gid 1'1:ng v6i chu ky lz:ip 20 niam, dong thoi
xem x¢t dén két qua phan vung &p luc gi6é cong bo trong Quy chuén‘ky thuat )féy dung
“QCVN 02:2009/BXD” cuia B§ Xay dung ban hanh nam 2009, da phan lanh tho va lanh
hai cia Viét Nam dugc phan thanh 5 ving (Hinh 4.6).
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BAN DO PHAN VUNG AP LUC GIO . 3
(TUONG UNG VOI VAN TOC GIO 3 GIAY) UNG VOI CHU KY LAP 20 NAM

T R UN G Q U O C b ‘@)" L
5

Hodng Sa

{Vigt Nam)

T

Trudmg Sa =
{ Vit Nam)

3

[0 TR (00 (AT

. CHU GIAL
EXIN V!'TIH_J('I[IEN: .

. o T 1§ 1:1.000.000 Drig phi ving Ving | AP lyeié
UL VIEN KHOA HOC KHETUGNG THUY VAN VA BIEN BOLKHI HAU, Ap Iye gid (daNim*) {daN/m?)
:\'MHEN.I,': [\l’__}'I'AI NGUYEN y,e\ MO TRUTNG ) ) — - - Hanh gin guic gia &0 1 65 (<80)

=5 BAN DO DUGEC XAY DUNG THEO SO LIEU CAP NHAT DIN NAM 2016 Raoh giditob, TP —_— o 95 (80 110)
Ensimy bir bidn —_— - l‘;' [‘lJ(I 0
Vidn bo Viét Nam —_— b 125¢ )
Bidn g 1V 155 (140-170)

v 185 (=170)

Hinh 4.6 - Phan ving ap luc gi6 tng v6i chu ky 1ap 20 nam trén lanh tho va lanh hai Viét
Nam
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Vung 1: Gia tri &p luc gid phé bién nhé hon 0,8 kN/m2, trung binh ca vung 1a 0,65
kN/m?, bao gébm hau hét cic tinh mién nui phia Bic, ria phia tdy Bic Trung Bo, Tay
Nguyén, phia Tdy Quang Nam, phan 16n Dong Nam B9 (trir Ba Ria — Viing Tau) va tdy
bac Tay Nam Bo.

Vung 2: Gia tri ap luc gid phd bién tir 0,8 dén 1,1 kN/m2, trung binh ving 1a 0,95
kN/m?, bao gém dién tich hoac mot phén dién tich cac tinh phia Bic (Tuyén Quang, Thai
Nguyén, Bic Giang, Vinh Phuc, Pht Tho, Bic Giang, Quang Ninh, Bic Ninh, Ha Noi, tay
béc Hai Duong, tiy bac Hung Yén, tdy Hoa Binh), ving gan ven bién cac tinh Quang Binh
- Thira Thién Hué, mot phﬁn dién tich cac tinh Nam Trung B9, ria ven bién DPong Nam B0,
phan 16n dién tich Tay Nam B6 va ving bién gan bo tir Khanh Hoa tro vao.

Ving 3: Gié trj ap luc gid pho bién tir 1,1 dén 1,4 kKN/m?, trung binh ving 1a 1,25
kN/m?, bao gém dién tich hoac mot phﬁn dién tich cac tinh Quang Ninh, Hai Phong, Hai
Duong, Hung Yén, Thai Binh, Ha Nam, Nam Dinh, Ninh Binh, Thanh Hoéa — Ha Tinh, ven
bién Pa Ning - Phu Yén, ving ven bd va ngoai khoi tir Quang Binh trd vao bao tron ving
bién phia Nam va cac dao Con Co, Ly Son, Trudng Sa, Cén Pao, Phit Qudc, Thd Chu.

Vung 4: Gia tri ap luc gi6 phd bién tir 1,4 dén 1,7 kN/m2, trung binh ving 1a 1,55
kN/m?, bao gém dién tich cac tinh ven bién Bic B9, Thanh Hoa, bong Nam Ha Tinh, ving
bién ngoai khoi phia tdy Bach Long Vi, tiy Hoang Sa va dong bac Truong Sa, bao tron cac
dao C6 To, Hon Dau, Hon Ngu.

Vung 5: Gia tri ap luc gioé phé bién 16n hon 1,7 kKN/m2, trung binh vung 1a 1,85
kN/m?, bao tron ving dong béc bién dong, gdm cac dao Bach Long Vi, Hoang Sa.

Tir gia tri ap luc gi6 ung véi chu ky 13p 20 nam, hoan toan c6 thé chuyén doi sang
cac chu ky lap khac hodc chuyén ddi sang véan tdc gio ing véi cac chu ky 1ap khac nhau.
Vi véy, dbi v6i cac ban dd gio co chu ky 1ip khac cling nhu di voi ban dd van toc gio,
duong phan chia ranh gidi giita cac ving déu trung véi duong ranh gidi ciia ban dd phan
vung ap luc gié tng voi chu ky 13p 20 nam, chi khac nhau vé khoang gia tri. Cac ban db
nay dugc trinh bay trong Phu luc I, cu thé nhu sau:

- Ban d0 phan ving ap lyc gi6 twong tng voi van tdc gio 3 gidy, chu ky lap 20 nam;

- Ban d6 phan vung ap luc gi6 twong Gmg véi van toc gié 3 gidy, chu ky 1ap 50 nam;

- Ban d6 phan ving ap lyc gié twong tmg voi van toe gio 3 gidy, chu ky lip 100
nam;

- Ban d6 phan ving ap luc gio twong Gmg véi van tc gio 3 gidy, chu ky lap 1000

nam;
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- Ban d6 phan ving van toc gié twong mg voi van tdc gid 3 gidy, chu ky lap 20

nam;

- Ban db phédn ving van toc gié trong Gmg voi van tdc gio 3 gidy, chu ky lap 50
nam;

- Ban d6 phan ving van toc gio tuong tng véi van toc gid 3 gidy, chu ky lap 100
nam;

- Ban d6 phan ving van toc gié tuong tmg véi van tde gio 3 gidy, chu ky lap 1000
nam;

- Ban d6 phan ving ap luc gi6 twong ing véi van toc gio 10 phit, chu ky ldp 1 nam;

- Ban d6 phan ving ap luc gié twong tng v6i van toc gid 10 phat s, chu ky lap 5
nam;

- Ban d6 phan ving ap luc gi6 twong tng voi van toe gié 10 phat, chu ky lap 20
nam;

- Ban d6 phan ving ap luc gi6 twong ung voi van te gié 10 phat, chu ky lap 50
nam;

- Ban db phéan ving ap luc gi6 twong tng v6i van toe gié 10 phut, chu ky 1ap 100
nam;

- Ban d6 phan ving ap luc gié twong tmg voi van toe gio 10 phat, chu ky lip 1000
nam;

- Ban db phédn ving van toc gid tuong tmg voi van tde gid 10 phat, chu ky lip 1
nam;

- Ban d6 phan ving van toc gié twong tmg véi van toc gié 10 phat, chu ky lip 5
nam;

- Ban db phan ving van tdc gid twong Gmg vi van toc gid 10 phut, chu ky lip 20
nam;

- Ban db phan ving van tdc gid twong Gmg vai van toc gid 10 phut, chu ky lip 50
nam;

- Ban d6 phan ving van toc gi6 twong tmg véi van tde gio 10 phut, chu ky lap 100
nam;

- Ban dd phan vang van tdc gio trong tmg voi van toc gié 10 phit, chu ky lip 1000
nam;

- Ap lyc gi6 tai cac tram quan tric khi twong ving nui va hai dao;
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- Ap luc gi6 tai céc tram quan trac khi tugng viung nuai va hai dao.

bé sir dung cho cac tiéu chuan tinh toan khac nhau, cac ban dd sau day dugc dua
vao Du thao QCVN 02/20xx:

- Ban d6 phan ving ap luc gi6 twong tng véi van toc gio 3 gidy, chu ky lap 20 nam;

- Ban d6 phan ving van toc gié trong tng véi van toc gié 3 gidy, chu ky lap 50

nam;
- Ban db phan vung van tbe gi6 tuong tng vo1 van tde gi6 10 phut, chu ky lap 50

nam;

4.3.2 Bj dir liéu phan ving ap lwe gié va vén toc gié theo dia danh hanh chinh cip

huyén

Dé co su thong nhét sir dung gia tri ap luc gié va van tdc gid trong qua trinh tinh
toan thiét ké cong trinh chiu tdc dong cua tai trong gid, da thuc hién phan vung ap luc gié
va van tdc gi6 theo dia danh hanh chinh cép huyén. i voi dit lidu ap luc gid, da chon chi
tidu ap luc gio 3 gidy tng voi chu ky 1ap 20 nam. Ddi vai dir liéu van tdc gid, da chon chi
tiéu van toc gid 10 phat tng v6i chu ky 1ap 50 ndm. Qua trinh chi tiét hoa dén cip huyén
duoc thue hién trén co s& cac ban dd ap luc gidé va van tbe gi6 dugc trinh bay trong muc
3.3.1 va ban dd ranh gidi hanh chinh huyén, tién hanh x4c dinh gia tri ap luc gié va van tde
gi6 cho mdi huyén theo nguyén tic sau:

1) Béi véi cac huyén nam gon trong mot ving ap luc gi6 thi tri s6 duoc gan 1a ap
luc gié chuan cua ving do.

2) Dbi voi cac huyén cé tir 2 dudng ranh gii ving chay qua thi chon theo ving c6
dién tich 16n nhat.

3) Trong truong hop cac ving c6 dién tich gan twong dwong nhau thi wu tién ving
c6 kha nang xay dung 16n (uu tién cac khu vuc déng béng, cac khu vuc chura thi tran, huyén
ly).

Két qua phan ving ap lyc gid va van tdc gi6 theo dia danh hanh chinh dugc thé hién

trong Phuy luc II. Trong do, cung cdp cac sb liéu sau ddy dé dua vao Dy thaio QCVN
02/20xx:

- Phéan vung 4p lyc gi6 3 giay, chu ky 1dp 20 nam;
- Phan ving van tdc gié 3 gidy, chu ky 1ap 50 nam;

- Phan ving phéan vung vén tdc gio 10 phat, chu ky ldp 50 nam.

50

341



5. KET LUAN

- Trén co s& md hinh phan b6 Gumbel I va chudi so lidu toc do gié cuc dai thang
trén quy mo ca nudc, da xay dung dugc tap ban d6 phan vung ap luc gié va vén toc gid

g vai cac chu ky 1ap khac nhau, tap ban d bao gom:

1) 4 Ban d6 phéan bd ap luc gi6 3 gidy tmg voi cac chu ky 13p 20 nam, 50 nim, 100
nam va 1000 nam;

2) 4 Ban d0 phan ving van toc gié 3 gidy ung véi cac chu ky 1ap 20 ndm, 50 nam,
100 nam va 1000 nam;

3) 6 Ban dd phan bé ap luc gié 10 phat Gmg véi cac chu ky 5 ndm, 10 nim, 20 nim,
50 nam, 100 nam va 1000 nam;

4) 6 Ban do phan vung van toc gio 10 phit tmg véi cac chu ky 5 ndm, 10 nam, 20
nam, 50 ndm, 100 nam va 1000 nam;

5) 02 Ban d6 phan bd ap luc gié 1 gio va ban dd phéan ving van t6 gio 1 gid tmg voi
chu ky 50 nam;

6) 02 Ban d6 phéan bb ap luc gi6 10 phuat tmg véi chu ky 5 ndm va 50 nim theo dang
dia hinh A cua tiéu chuin Nga;

7) 02 Ban d6 phan ving van tdc gié 10 phut tmg véi chu ky 5 ndm va 50 nim theo
dang dia hinh A cua tiéu chuin Nga.

- Chi tiét hoa phan vung ap luc gid va van ‘t(‘)c gio theq ranh giéi hanh chinh cip

huyén dugc cap nhat mai trong trong nhitng nam gan day véi tong so 1a 713 huyén/thi.
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PHU LUC 1-TAP BAN PO AP LUC GIO, VAN TOC GIO
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PHU LUC 2 - PHAN VUNG AP LUC GIO, VAN TOC GIO THEO PIA DANH
HANH CHINH
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BAN PO PHAN VUNG PONG DAT LANH THO VIET NAM 2019
MO DAU

Ban thuyét minh nay gidi thiéu két qua ban d6 phan ving dong dat lanh tho Viét
nam thanh 1ap nam 2019, 13 mot nhanh cong viéc cta dé tai “Nghién ctru hoan thién co
s& dir li€u cac tac dong tu nhién cua Viét Nam phuc vu Xay dung cong trinh” ma )
TDDO1-17 ky ngay 08/06/2017. Cac két qua nay nham dap Gng yéu ciu hién tai cta
thiét ké, xay dung cong trinh chiu dong dat ¢ Viét nam theo hop dong sb
174/2017°.VKH ky ngay 08 thang 06 ndm 2017 gitra Vién Khoa hoc Cong ngh¢ xay
dung va Vién Vat Iy Dia cau.

Nam 2006, B6 Xay dung da ban hanh bd Ticu chuin xdy dung Viét Nam
TCXDVN 375: 2006. Mot phan quan trong gop phan xay dung nén bo tiéu chuan nay 1a
bd ban d6 phan ving dong dat 1anh tho Viét Nam. Bo ban do nay 13 két qua chinh cua dé
tai doc 1ap cip nha nude do GS.TS Nguyén Dinh Xuyén cha tri va dd dugc nghiém thu
cap nha nudc nam 2005. Pén nam 2012, Bo Xay dung da cap nhat va ban hanh bo Tiéu
chuan Qudc gia TCVN 9386: 2012 vé thiét ké cong trinh chiu dong dat, trong d6 phan
ban d6 phan ving gia tbc nén lanh thd Viét Nam va theo dia danh hanh chinh duoc giir
nguyén theo tiéu chuian TCXDVN 375: 2006. Vi muc tiéu ra soat, chinh 1y lai bo tiéu
chuan xay dung Viét Nam cho phu hop hon véi diéu kién thyuc té. Bé dap tmg muc tiéu
nay, nam 2017, Bo Xay dung da cho tién hanh thuc hién dé tai “Nghién ctru hoan thién
co s¢ dir li¢u cac tdc dong tu nhién cuia Viét Nam phuc vu Xay dung cong trinh”. Trong
d6, viéc cap nhat, chinh 1y lai B6 ban d6 phan ving dong dat lanh tho Viét Nam 1a mot
phan quan trong ctia dé tai. Bo ban do phan vung dong dat lanh thd Viét Nam duoc cap
nhat nay phai di t6i két qua phan ving dong dat 1anh thd Viét Nam theo cac yéu cau:

* Phan ving dong dat theo dinh gia toc nén trén nén da goc loai A (Pau vao khi tinh

theo tiéu chuan chiu Au):

- Ban d6 phan vung dong dat véi cac chu ky 1ap 100, 300, 500, 1000, 2500, 5000,

10000 nam trén nén da gbc loai A.
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- Bang phan ving dong dt theo dia danh hanh chinh véi cac chu ky lap 100, 300,
500, 1000, 2500, 5000, 10000 nim trén nén d4 goc loai A.

* Phan ving dong dat theo cap dong dat thang MSK-64 trén nén trung binh (Pau vao
khi tinh theo tiéu chuan Nga):

- Ban do phan ving dong dét theo cap dong dét voi cac chu ky lap 500 nam, 1000

niam, 5000 nim trén nén trung binh.

- Bang phéan ving dong dét theo dia danh hanh chinh véi cac chu ky lip 500 nim,

1000 ndm, 5000 nam trén nén trung binh.

* Phan ving dong dat theo pho phan ung gia toc trén nén da loai B (Pau vao khi tinh

theo tiéu chuan M¥).

- Ban d6 phan vung dong dat theo phd phan tmg gia téc chu ky ngan 0,2 s (Ss) va
chu ky dai 1s (S1) v6i chu ky 1dp 2500 nim trén nén d4 loai B

- Bang phan ving dong dat theo dia danh hanh chinh theo phd phan tng gia toc
chu ky ngén 0,2 s (Ss) va chu ky dai 1s (S1) véi chu ky 1dp 2500 ndm trén nén d4 loai B.

Trén thuc té, dé co thé dua ra dugc mot bo ban do phan vung dong dat m&i ma
trong do thé hién 16 su thay ddi sau sdc ca vé chat va lugng thi can thiét phai c6 mot du
an hodc chuong trinh 16n dé thyc hién. Tuy nhién trong khudn kho kinh phi, thoi gian
thuc hién cling nhu muc tiéu cta dé tai nay 1a chinh 1y lai bd ban d6 phan ving dong
d4t, Nhom thue hién d3 thue hién céac ndi dung cong viéc sau:

+ Cap nhat danh muc dong dat c6 d6 16n M > 3.0 Xéy ra trén 1dnh thé Viét Nam
trong giai doan 2013 —2017.

+ Nghién ctru cdp nhat ving ngudn phéat sinh dong dat va cac thong sé ving
nguén nhu do 16n dong dat cuc dai (Mmax), gia tri b-value, tan suat xut hién dong dat
cho céc ving ngudn phat sinh dong dat.

+ Nghién ctru, cap nhat cic phuong trinh tit din chan dong moi nhét, lva chon

duong cong tit dan phu hop véi diéu kién kién tao va hoat dong dong dat & Viét Nam.
5
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+ Tinh toan, thanh 1ap bd ban db phan ving dong dat 1anh thé Viét Nam theo cac
chu ky khac nhau dwa trén nhitng két qua méi duoc cap nhat.

Véi muyc tiéu nhu vay, nhom tac gia chia bao cdo ndy ra 1am hai phan riéng biét.
Phan I bao céo tom tit cac nodi dung nghién ctu bd sung nhu cdp nhat danh muc dong
dat, cap nhat ving ngudn phat sinh dong dat va cac tham sb, va cac duong cong tat dan
chan dong. Phan II gi6i thiéu qua vé quy trinh danh gia d6 nguy hiém dong dat va cac

két qua mai trong nghién clru nay.
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PHAN I. CAC KET QUA NGHIEN CUU BO SUNG

I. Danh muc cic tran dong dat cé dd 16n M > 3.0 giai doan 2013-2017
I.1 Mang lwéi tram dia chin

Trong giai doan tir nhitng nam 2013 dén ndm 2017, v6i viéc mang tram quan tric
dong dat Quéc gia di duoc bd sung nang cap, hé théng mang ludi tram quan trac dong
dat & Viét Nam con duge hd trg thém nhiéu tram va may moc tu nhiéu nguén khac nhau
thong qua hop tac voi Nhat Ban, Pai Loan. V&i sy bd sung d0, s6 luong cac tran dong
dat va chét luong sd lidu ghi duoc di ting 1én rat nhidu. Cac trin dong dat phat sinh trén
lanh thd Viét Nam va 1an can duoc quan tric va xéac dinh tham s6 dya vao ngué)n s6 liéu
tir cac hé thong quan trac sau: i) Hé thong mang tram quan tric dong dat quc gia Viét
Nam (xay dung tir nhitng nim 2008 va hoan thién vao dau nam 2017); ii) Hé thong
mang tram quan tric dong dat trong khuoén khd hop tac quéc té gitra Vién Vit ly Dia
cau, Vién Han LAm Khoa hoc va Cong nghé¢ Viét Nam va Vién cac khoa hoc Trai dat,
Vién nghién ctru Sinica, Pai Loan (2006 dén nay); iii) Hé théng mang tram quan tric
dong dat trong khuon kho hop tac quéc té gitta Vién Vat 1y Dia cdu, Vién Han Lam
Khoa hoc va hé thdng canh bao sém da thién tai Chau A (RIMES — 2009 dén nay); iv)
Hé thong mang tram quan trac dong dat trong khudn kho hop tac qudc té gitta Vién Vat
Iy bia cau, Vién Han Lam Khoa hoc va Co quan nghién ctru khoa hoc va ki thuat bién-
trai dat, Nhat Ban (JAMTEC) tir nim 1999 dén nay; v) Hé théng mang tram quan trac
dong dat quan tric tai cac cong trinh trong diém, cac du an thuy di¢n trén 1anh thd Viét
Nam nhu hd thuy dién Lai Chau, Ban Chat, Huoi Quang, Song Tranh; vi) Mang tram
quan trac dong dat cua cac qudc gia 1an can va qudc té. So do phan bd cac tram dong dat
va danh sach céc tram dong dat Quéc gia dugc thé hién trong Hinh 1.1 va Bang I.1. Do
s6 lugng tram quan trac trén lanh tho Viét Nam khong ngimg dugc hién dai hoa va ting
vé sb lugng, bén canh sy tang trudng va chia sé s6 liéu dja chan cua mang ludi quan trac
& cac lanh tho 1an can. Piéu d6 cho phép chung ta c6 duoc ngudn sb lidu cac bang ghi
dia chan ciing nhu danh muyc dong dat bao gdm céc thong tin pha song tuong ddi chi tiét.

Hé théng may dia chan may dia chan mang tram quan sat dong dét 1anh thd Viét
Nam hién nay bao gém cac hé may sau day:

- May dia chan dai rong STS-2/Q330HRS 120 giay

- M4y dia chan dai rong Metrozet FBB200/Q330HR 40 gidy

- May dia chan dai rong Guralp CMG-6TD 30 gidy

- May dia chan dai rong CMG-40T/ SAMTAC-801H 40 giay
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Bang I.1. Thong tin mang tram dia chan quéc gia hién nay, thuoc mang ludi tram dia
chan Quéc gia.

Ma bo Loai may | Loai may dia . Loai him Niim bt diu
STT Tén Tram Vi dj Kinh d§ . Nén da
tram cao ghi chan dat may van hanh
STS-2.0/ Aleurolite | Ham ngang
1 Son La* SLV | 21.3252 | 103.9067 | 613 | Q330HR . 2009
FBA-EST (bot két)
STS-2.0/ ] Ham dimg
2 Da Lat* DLV | 11.9652 | 108.4815 | 1598 | Q330HR Aleurolite 2009
FBA-EST
- STS-2.0/ Clay-slate | Ham dung
3 Dién Bién | DBVB | 21.3900 | 103.0184 | 492.8 | Q330HRS ) 2010
FBA-EST (Phién sét)
. STS-2.0/ ] Ham dimg
4 Béc Giang | BGVB | 21.2900 | 106.2270 | 24 | Q330HRS Aleurolite 2010
FBA-EST
Lang STS-2.5/ Him ngang
5 LAVB | 20.1512 | 1052587 | 70 | Q330HRS Clay-slate 2010
Chanh FBA-EST
STS-2.0/ Limestone | Ham 2 16p
6 Con Cuéng | CCVB | 19.0570 | 104.8558 | 42 | Q330HRS ) 2010
FBA-EST (d4 voi)
STS-2.0/ Ham ngang
7 Binh Pinh | BDVB | 13.8645 | 109.1110 | 43.8 | Q330HRS Granit 2010
FBA-EST
STS-2.5/ Ham 2 16p
8 Tién Yén TYVB | 21.3349 | 107.3894 | 30 Q330HR Aleurolite 2017
FBA-EST
STS-2.5/ Ham 2 16p
9 Ha Giang | HGVB | 22.8167 | 104.9889 | 104 | Q330HR Limestone 2017
FBA-EST
Q330HR/ HAm ngang
i Guralp STS-2.5/ .
10 Hué HUVB | 16.4155 | 107.5687 | 24.5 Quartzite 2017
CMG- FBA-EST
6TD
STS-2.5/ Ham ngang
11 Cén Péo CDVB | 8.6992 | 106.5969 | 88 Q330HR Granit 2017
FBA-EST
Q330HR/ Ham ding
Guralp STS-2.0/
12 Vinh VIVB | 18.6499 | 105.6965 | 52.9 Quartzite 2017
CMG- FBA-EST
6TD
N PLV PBB200/ Ham ngang
13 Phu Lién 20.8051 | 106.6277 | 319 | Q330HR Quartzite 2016
(PLVB) FBA-EST
PBB200/ Ham ding
14 HoaBinh | HBVB | 20.8421 | 105.3276 | 49.2 | Q330HR Aleurolite 2016
FBA-EST
PBB200/ Ham 2 16p
15 Mbc Chau | MCVB | 20.8336 | 104.6466 | 832 | Q330HR Limestone 2017
FBA-EST
PBB200/ Ham dimg
16 | MudngLay | MLVB | 22.0419 | 103.1538 | 229.4 | Q330HR Aleurolite 2016
FBA-EST
Sa Pa PBB200/
17 SPVB | 22.3450 | 103.843 | 988 | Q330HR Limestone 2017
(T4 Phin) FBA-EST
, PBB200/ ] Ham 2 16p
18 Van Chan | VCVB | 21.5758 | 104.5943 | 357 | Q330HR Aleurolite 2016
FBA-EST
19 Béc Kan BKVB | 22.1501 | 105.8561 | 129 | Q330HR PBB200/ Clay-slate | Ham ngang 2017
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FBA-EST

. PBB200/ HAm dimg
20 CaoBing | CBVB | 22.6599 | 106.2711 | 235.8 | Q330HR Clay-slate 2016
FBA-EST
PBB200/ HAm ngang
21 Lang Son LSVB 21.8526 | 106.7491 278 Q330HR Limestone 2017
FBA-EST
PBB200/ HAm ngang
22 Vinh Tuy | VTVB | 222523 | 104.8989 | 368 | Q330HR Clay-slate 2017
FBA-EST
PBB200/ Ham ngang
23 Thanh Hoa THVB 19.8448 | 105.7837 20 Q330HR Limestone 2017
FBA-EST
Quang PBB200/ Ham ngang
24 QBVB | 17.6029 | 106.3277 | 19 Q330HR Clay-slate 2015
Binh FBA-EST
Quang PBB200/ Ham ngang
25 QNVB | 153473 | 108.7423 | 30 Q330HR Granit 2015
Ngii FBA-EST
PBB200/ Ham ngang
26 Gia Lai GLVB | 14.2278 | 107.9984 | 714 | Q330HR Granit 2015
FBA-EST
Q330HR/ Ham 2 16p
NHA Guralp PBB200/
27 Nha Trang 12.3035 | 109.0931 58 Andesite 2015
(NTVB) CMG- FBA-EST
6TD
PBB200/ Ham 2 16p
28 | Binh Thuan | BTVB | 11.0502 | 108.3101 | 180 | Q330HR Daxit 2015
FBA-EST
Buon Mé PBB200/ Ham 2 16p
29 BMTB | 12.8198 | 107.8940 | 288 | Q330HR Bazan 2017
Thuot FBA-EST
PBB200/ Ham dimng
30 Phii Quy PQVB | 10.5511 | 108.9476 | 29 Q330HR Bazan 2017
FBA-EST
31 | TuanGido* | TGVB | 21.5920 | 103.4179 | 570 Q330 Trillium-40 Aleurolite | Ham dung 1997
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Hinh I.1. So d6 phin b6 mang tram dia chin quéc gia (hinh tam gidc).
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1.2 Danh muc dong dat

Do dic diém phan bd khong gian ciia mang ludi tram dia chan va hoat dong dong
dat & Viét Nam, mién Bic hoat dong dong dAt manh hon va mét d6 tram day hon, (18
tram, khoang cach gilra cac tram khoang 100 km), miénTrung va Nam Bo hoat dong
dong dat yéu va chi co 12 tram (khoang cach gitta cac tram khoang 150 km), trong do,
khu vuc TP. HO6 Chi Minh va 1an cén chi ¢6 3 tram Binh Thuén, Phu Quy va Con Dao.
Vi vay, nhém thuc hién da chia sb liéu dia chan thanh 2 phﬁn, phﬁn mién Bic va bic
Trung Bo (gidi han tir vi tuyén 18 dén 23.5) s& dua vao cac dong dat c6 do 16n M>=3.0,
ghi nhan duogc it nhat bdi 4 tram. Phan mién Nam (gi6i han tir vi tuyén 8 dén 18) ciing
dua vao cac dong dat c6 do 16n M>=3.0, nhung ghi nhan duoc it nhat bai 2 tram. Theo
trong khoang thoi gian 2013 -2017, tong cong 115 tran dong dat c¢6 do 16n tir 3.0 trd 1én
xdy ra trén 1anh thd Viét Nam va 1an can duoc xtr 1y. So dd phan b va thong tin chi tiét
115 tran dong dat nay duoc biéu dién va liét ké trong Hinh 1.2 va Bang 1.2.
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Hinh L.2. Ban do chdn tam dong dat c6 @ lom Ml >3.0 ¢ Viét Nam va lan can giai doan
tir 2013 d@én 2017. Hinh tron mau vang la chan tam dong dat, tam gide mau xanh la toa
dé tram dia chan.
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Bdng 1.2: Danh muc cdc trdn déng ddt ¢6 do I6n tir 3.0 tré 1én dwoc xit Iy trong giai
doan 2013 - 2017.

Niam | Thang | Ngay | gio | Phut | gidy | Vido | Kinhddo | Posau | S6tram | Ml
2013 02 15 12 | 37 | 06 | 16283 | 107.335 | 13.6 6 3.1
2013 02 20 | 05 | 01 | 562 | 23.286 | 101.515 | 2.7 6 4.2
2013 03 07 08 | 39 | 52 | 153838 | 108.102 | 5.4 6 3

2013 03 19 01 | 47 | 15.8 | 23.154 | 101.174 | 5.7 5 3.7
2013 03 19 03 | 47 | 62 | 23.124 | 101.001 4.8 4 3.3
2013 04 07 02 | 33 | 26 | 15374 | 108.134 | 4.7 6 3

2013 06 19 15 | 32 | 33 9.738 | 108.024 | 15.2 5 32
2013 07 26 02 | 23 11 | 21.043 | 102.64 0 7 3.1
2013 09 03 00 | 08 | 20 | 15364 | 108.118 | 6.7 9 3.3
2013 10 21 15 | 10 | 53 | 20958 | 103.862 | 32.6 13 3.8
2014 01 11 05 | 56 | 6.7 | 20932 | 103.817 | 82 5 3

2014 01 28 12 | 01 | 57.6 | 22.576 | 101.201 | 21.1 27 4.6
2014 01 28 12 | 02 | 21.1 | 21.661 | 102.85 0 6 3.6
2014 02 09 11 | 36 | 57.1 | 21.458 | 103.243 8.1 7 3.1
2014 03 07 08 | 00 | 20.1 | 21.516 | 103.949 | 8.1 6 3.1
2014 03 31 03 | 08 | 39.8 | 22.476 | 102359 | 17.4 6 3.2
2014 05 01 18 | 08 | 50.5 | 21.608 | 101.051 10 12 3.8
2014 05 20 | 06 | 06 | 59.5 | 21.309 | 102.891 8.1 5 3.1
2014 05 20 06 | 07 | 1.4 | 21377 | 102983 | 152 5 3

2014 06 06 | 21 14 | 27.6 | 20.897 | 103.418 | 11.9 11 3.1
2014 06 08 07 | 39 | 21 | 15367 | 108.115 | 6.9 8 3.4
2014 06 26 12 | 44 | 10.6 | 21.249 | 102.872 | 0.3 7 4.1
2014 06 29 04 | 51 | 125 | 2264 | 102269 | 3.9 8 3.9
2014 07 07 | 23 | 06 | 03 | 15366 | 108.113 6.9 8 3.5
2014 07 19 12 | 14 | 57.6 | 21.585 | 103.985 0 31 4.7
2014 07 19 14 | 42 | 169 | 21.6 103.977 1.1 5 32
2014 07 22 11 11 | 39.4 | 21.068 | 104.797 | 16.9 6 3.4
2014 08 10 | 21 | 41 | 337 | 21.56 | 103.999 0 24 3

2014 08 19 | 23 | 50 | 17.4 | 21.638 104 0 27 4.1
2014 08 27 10 | 45 | 13.5 | 23.084 | 101.073 0 10 43
2014 09 17 09 | 57 16 | 15363 | 108.114 7 5 3.7
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2014 11 18 18 42 19.3 | 22.955 | 102.145 17.1 17 34
2014 12 11 16 45 20 10.281 108.419 17.1 2 3.1
2014 12 19 04 51 02 10.717 | 108.292 17.1 3 3.2
2014 12 22 08 48 47 16.118 | 107.408 0.5 5 33
2014 12 26 12 00 28 15.39 107 7 4 3.1
2015 01 19 01 26 14 10.863 | 108.175 15 3 3.1
2015 02 21 07 43 07 15.347 108.13 8.9 7 3.5
2015 02 22 00 05 09 15.362 | 108.117 9.3 7 3

2015 03 11 20 26 34 15.351 108.131 8.8 7 3.2
2015 04 08 15 24 32 16.117 | 107.361 8.3 6 3.1
2015 04 08 15 26 20 16.156 107.4 21.7 6 3.6
2015 04 19 21 35 58 16.158 | 107.355 12.2 7 3.5
2015 04 23 07 26 11 16.201 107.398 19.3 7 3

2015 07 09 09 24 57 15.355 | 108.065 5 6 3.1
2015 08 25 18 29 33 15.364 | 108.119 9.1 4 3.5
2015 09 12 17 13 3.5 23.048 | 103.476 20.5 15 3.1
2015 09 13 09 43 457 | 22976 | 103.579 8.1 22 3.8
2015 09 14 20 43 54.6 | 23.032 | 103.523 14.1 19 3.5
2015 09 19 10 21 23 21.356 | 103.832 8.6 18 3.1
2015 09 21 15 03 55.4 | 21.629 | 103.659 8.1 27 3.7
2015 09 24 01 39 | 247 | 21.619 | 103.598 8.1 13 3

2015 10 07 15 14 32.6 | 20.962 | 104.874 8.1 28 3.2
2015 10 25 04 21 34 16.103 | 107.405 32.2 6 3.1
2015 11 02 18 43 31.6 | 22.927 | 102.063 8.2 17 4

2015 11 17 11 15 11 16.107 | 107.459 28 5 3.2
2015 11 19 02 17 15.7 | 20.467 | 110.431 33.1 11 4.4
2015 12 05 21 52 | 26.7 | 22387 | 106.535 19.8 8 3.6
2015 12 14 08 04 | 49.8 | 22.561 | 102.553 8.2 8 3.2
2015 12 28 06 29 3.2 21.81 103.54 11.3 8 34
2016 01 21 13 48 153 | 21.152 | 102.775 13.9 7 4

2016 02 13 17 29 35.6 23.06 102.005 8.2 4 3

2016 03 05 11 20 | 22.8 21.79 101.344 23.7 5 4.8
2016 03 07 01 24 39.1 22.63 101.994 8.1 11 4.6
2016 04 09 15 12 51 15.248 | 108.154 13.2 3 3.1
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2016 05 04 07 51 46.6 | 23.402 | 103.317 8.1 6 4.8
2016 05 04 07 57 36.7 | 23.391 103.012 10 4 43
2016 05 04 09 23 54.5 | 23.436 | 103.109 10 4 4.7
2016 05 04 10 18 38 23.036 | 103.496 13.3 4 3.7
2016 05 04 22 17 | 434 23.35 103.109 10 4 3.7
2016 05 16 13 06 | 25.7 | 22.083 | 102.249 10 5 3.7
2016 08 03 06 34 | 21.8 | 22.033 | 103.392 10 8 33
2016 08 07 09 59 57.2 | 22278 | 102.426 8.1 4 3.7
2016 08 26 15 23 22.6 | 21.052 | 103.429 8.2 4 3
2016 09 22 13 34 14.5 23.29 101.51 15.5 4 4.2
2016 10 14 15 28 57.9 | 22.531 101.566 18.5 4 3.9
2016 10 14 15 35 51.2 | 22.558 | 101.543 32 4 34
2016 10 14 21 33 58.8 | 22.555 | 101.576 15 4 33
2016 10 14 22 24 17.2 | 22.596 | 101.539 33 4 3.9
2016 10 21 13 04 | 443 | 23.139 | 102.779 233 4 34
2016 10 24 15 42 22 14.998 | 108.484 10 3 33
2016 10 27 10 12 | 46.1 | 20.324 | 104.502 10 9 3.9
2016 10 28 23 26 11.5 | 23.179 | 102.902 16.4 8 3.1
2016 11 21 22 15 0.2 22.842 | 102.396 8.1 4 3
2016 11 23 07 16 00 9.543 107.88 10 2 4.5
2016 11 30 14 12 | 20.3 | 22.994 101.9 8.8 5 3.7
2016 12 03 00 08 28 15.233 | 108.273 0 3 3.2
2016 12 08 16 43 443 | 22.567 | 101.978 15.2 9 3.9
2016 12 16 01 09 | 414 | 21.873 | 103.134 12.8 9 3.1
2017 01 13 22 49 53.8 | 22.756 102.3 23.3 4 3
2017 02 05 01 12 08 14.18 108.505 22.1 2 33
2017 02 22 17 28 18.6 | 20.859 | 103.471 10 11 3.2
2017 02 23 22 04 02 17.155 107.45 10 3 3.5
2017 02 26 04 19 59 16.056 | 108.335 33.1 3 3.5
2017 02 26 06 02 57 16.277 | 108.814 0.6 3 3.5
2017 02 27 21 56 36 17.707 107.57 10 2 3.7
2017 03 04 05 42 19.2 | 20.402 | 101.357 44 .4 9 34
2017 03 25 05 34 59.2 | 21.315 | 102.042 93 4 3.1
2017 04 07 10 27 30.6 | 23.085 | 104.452 10 6 3.1
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2017 04 21 14 41 342 | 20.73 105.094 18.2 9 3.7
2017 04 25 17 03 1.7 23.476 | 101.923 10 5 3
2017 05 10 07 41 23.7 | 21.431 101.651 83.1 4 33
2017 05 16 08 05 49 21.759 | 102.932 15.7 13 3
2017 05 20 15 28 48 15.291 108.14 12.1 6 3.1
2017 06 01 06 32 9.5 21.793 | 101.407 28 4 3
2017 06 12 15 31 28.6 | 23.122 | 101.789 8.9 5 3.8
2017 06 21 08 51 23 15.287 | 108.106 18.7 4 3.2
2017 07 11 22 00 8 23.19 101.666 | 221.2 5 34
2017 07 22 17 43 22 17.332 | 108.005 10 3 3.7
2017 07 22 22 42 28 17.572 | 108.609 10 3 4
2017 07 27 05 15 | 46.4 | 22.585 | 101.248 33.1 6 33
2017 08 24 07 37 | 46.5 | 21.428 | 103.294 8.1 10 3.2
2017 09 03 22 46 04 17.555 | 107.353 10 2 3.2
2017 09 21 02 23 49 14.786 | 108.483 10 3 3.1
2017 10 23 04 40 | 59.9 | 20.975 | 101.956 11.2 7 3.7

Két hop danh muc dong dat giai doan 114 - 2003 da duoc chinh 1y trong dé tai
ctiia Nguyén Pinh Xuyén va nnk (2004) va danh muc dong dét cua Vién Vat 1y dia cau
giai doan 2004 — 2012, danh muc dong dat giai doan 114 — 2017 duoc thiét lap 1a co sé
cho cac nghién ctu tiép theo. So dd phan bd cac tran dong dat c6 d6 16n M >3.0 giai
doan 114 — 2017 duogc biéu dién trong hinh 1.3.
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Hinh 1.3. Ban do6 phén b6 chin tam déng ddt cé dé 16n M > 3.0 6 Viét Nam cdp nhdt
dén 2017. Hinh tron mau vang la chdn tam dong dat, tam gidc mau xanh la toa do
tram dia chan.
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II. Nghién ciru cip nhit cic ving ngudn phat sinh déng dat va cic tham sé nguy
hiém dong dit lién quan (Mmax, b-value, tin suit)

I1.1 Cac d6i dirt giy hoat dong trén lanh thé Viét nam va Bién Pong

Viéc x4c dinh cac doi dirt gdy hoat dong c6 quy md, mirc do va co ché hoat dong
khac nhau c6 ¥ nghia rat 16n trong viéc xac dinh cac ving ngudn phat sinh dong dat va
danh gid mic d6 nguy hiém cua chung trong ving nghién ctru. Dé phuc vu cong tac
danh gia do nguy hiém dong dat, cac déi dit giy kién tao c6 biéu hién hoat dong duong
dai trén toan ving nghién ctru duge phan cap theo vai trd phan chia cac yéu t6 kién trac
kién tao. Viéc phan cép dat gy theo vai tro cAu trac dua trén luan thuyét kién tao mang
(mang, vi mang, khdi cAu trac ...)va tién hoa dia dong luc (ép, tach, truot bé‘mg) cua dut
gdy theo thoi gian, do su anh hudng cua dut gy (vo, xuyén vo). Cac dit giy cap I 1a
ranh gidi cac manh, vi mang, cac don vi ciu trac — hé dia dong luc khac nhau trong
Kainozoi. Cac dut giy cap II 1 cac dit gdy sinh kém hodc 16ng chim cia cac dit giy
cép I khu vuc nghién ctru, dong vai trd ranh gioi cac khdi ciu tric-dia dong luc, cac doi
clu trac — dia dong luc, cac phu khdi ciu trac — dia dong luc. Cac dut gay cép III 1a cac
dut gdy 16ng chim hodc sinh kém cua cac dat giy cap Il dong vai tro ranh giGi cac phu
khdi — dia dong lyc, thuong bi khéng ché hodc gi61 han trong céc khdi — dia dong luc
hozc mién ciu truc — dia dong luc. Nhitng déi dat gay c6 quy mo 16n (bac L 11, III) véi
d6 sau > 15- 20 km déng vai trd ranh gii cac khdi kién tao c6 quy mé khac nhau 1a
nhimg d6i c6 kha niang phét sinh dong dat.

Cac vung kién tao trén ldnh thd Viét Nam bi chia cat thanh cac d&i nhé hon,
thuong hep va kéo dai theo phuong cau tric dia chat, boi mot mang ludi cac déi dut gay
c6 kich thudc khac nhau. Muc do hoat dong cua cac dut gay dugc danh gia ngoai thuc
dia dua trén cac dau hiéu: dia chét, dia mao, vién tham, su xuat 10 cac nguén nong -
nudc khoang, nut - trugt dat, di thuong thoat khi Radon, thiy ngan, métan, cacbonic, di
thuong dia nhiét. DAu hiéu tin cay cao la cac biéu hién hoat dong dong dat trong thoi ky
hién dai hay bién do dich truot tinh duoc tir do lap tric dia chinh xac. Doi khi c6 thé 1a
céc bién vi cta cac thanh tao trAm tich Dé tir khi khi bi dirt gdy cat qua cho phép xéc
dinh dugc tudi bang phuong phap huynh quang kich hoat (OSL).

Niam 2007, dé xay duyng mo hinh nguén tuyén phat sinh dong dat phuc vu cho
viéc danh gia d6 nguy hiém va do rui ro dong dat & Viét Nam, Nguyén Hong Phuong va
Pham Thé Truyén di thu thap, tong hop va thanh 14p mot danh muc bao gdm 46 hé
thdng dit giy sinh chin da dugc xac dinh trén toan ldnh thd va thém lyc dia Viét Nam
(Nguyén Hong Phuong, Pham Thé Truyén, 2007). Cac dut giy duoc phan ra thanh hai
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nhém véi cp do hoat dong khac nhau, trong d6 cap 1 bao gém cac dut giy phan chia
cac mién kién tao (mang bac 2) va cap 2 bao gdm céc dut giy dong vai tro phan chia céac
cdu truc chinh trong cac mién. Danh muc cac hé théng dut giy co kha ning sinh chan
trén lanh thd va thém luc dia Viét Nam cung vo1 mot s6 dac trung co ban cua ching
duogc li¢t ké trong bang 11.1.

Tu ndm 2010, cac nghién curu chi tiét vé dic trung dia chan kién tao khu vuc
Pong Nam A di lam sang t6 co ché phat sinh dong dat va song than trén khu vuc Bién
Pong Viét nam va cac vung bién lan can (Bui Céng Qué va nnk, 2009; Nguyén Hong
Phuong, Pham Thé Truyén, 2007; Nguyén Hong Phwong, Pham Thé Truyén, 2015).
Danh muc cac dit giy sinh chin trén lanh thé Viét Nam nhd dé duoc chi tiét hoa va bo
sung thém cac tham sé vé tinh phan doan cua cac dat giy hoat dong. Ngoai ra, cac doi
hat chim va dut giy hoat dong pham vi khu vuc trén ving Bién Pong Viét Nam ciing
dugc nghién ctru chi tiét va bd sung vao danh muc céc hé théng dut gdy sinh chan. Ban
dd dia chan kién tao 1anh thd Viét Nam va khu vuc Bién DPong minh hoa trén hinh II.1
cho thiy cac d6i hut chim va dit giy khu vyc chinh sau day cé kha nang phét sinh dong
dat manh anh hudng toi Viét Nam:

. Pé6i hat chim Mang bién sdu Manila dai 1150 km chay doc bo tdy quan dao
Philippin. Cho dén nay, trén d6i hat chim Manila di ting ghi nhan dugc dong dat
c6 do 16n vuot qua 8 do theo thang M6 men va mdt sb tran song than gay thiét hai
cho khu vuc ven bién cta Philippin. Péi v4i Viét Nam, d6i hut chim Manila duoc
coi 1a ngudn phat sinh dong dit manh nguy hiém nhat, c6 thé phat sinh song than
gdy anh huong ti cac ving bo bién Viét Nam (Phuong Hong Nguyen, et al.,
2012; Phuong Hong Nguyen et al., 2014).

. Cac dit gly truot bang co kich thude khu vire nhu: dit giy Kinh tuyén 109° ¢ co
ché truot phai trong giai doan hién tai chay doc dai ven bién mién Trung Viét
Nam, dat giy 4 vi tuyén Nam Hai Nam va dut gdy Ba Chua chay theo phuong
TBDN.

. Kém theo cac d6i dut giy néu trén con c6 mot sé d6i dat gy co kich thudc va
pham vi nho hon, nhung ciing ¢6 kha ning sinh chan nhu Ctru Long — Cén Son,
Thuan Hai — Minh Hai nim trén thém luc dia dong nam Viét Nam va Borneo —
Palaoan nam trén vung bién gitta Malayxia va Philippin.
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Bang II.1. Cdc ddc trung co ban ciia cdc hé théng dirt gay c¢é kha néng sinh chdn trén

lanh thé va thém luc dia Viét Nam.

~ Phuong , Co ché
STT Tén dut gay Bac Huong cam
kéo dai (N2 -0)
1 Séng Hong 1 TB-BN DPB/60-700 Bp - thuan
2 Séng Hong kéo dai 1 TB-BN DB/60-700 Bp - thuan
3 Séng Chay 1 TB-BN DPB/60-700 Bp - thuén
4 Song Chay kéo dai 1 TB-DN DbB/60-700 Bp - thudn
5 Song Lo 1 TB-BN TN/60-700 Bp - thuin
6 Song Lo kéo dai 1 TB-DN TN/60-700 Bp - thudn
7 Song Thuong 1 AVT/BB-TN | TB/60-700 Bt - nghich
8 Son La 1 TB-DN DPB/60-800 Bp - thuén
9 Lai Chau - Pién Bién 1 | AKT/PB-TN | PB/60-800 Bt - thuan
10 Song Ma 1 TB-DN bB/60-700 Bp - nghich
11 | Hung Nhuong - Ta Vi 1 AVT B/60-700 | Nghich - Bp
12 Tam Ky - Phudc Son 1 AVT B/60-700 Bp-nghich-Bp
13 Kinh tuyén 109 1 | AKT/DB-TN D-DB Thuan - Bp
14 Séng Hau 1 TB-DN DB/70-800 Bp - thuén
15 Ba Chua 1 TB-DN TN/70-800 Bp - thuan
16 Vinh Ninh 1 TB-DN TN Bp
17 P6 C6 - Kham Pic 1 AKT T/70-800 Thuén - Bp
18 Phong Tho 2 TB-BN TN/70-800 Bp - thusn
19 Séng Pa 2 TB-DN DPB/70-800 Bp - thuin
20 Thugng Song Pa 2 TB-DN bB/75-800 Nghich - Bp
21 Mudng La - Bic Yén 2 TB-BN TN/70-800 | Bp - nghich
22 Pu May Tun 2 TB-DN PB/70-800 | Bp - nghich
23 Vin Son - Ha Giang 2 TB-DN DbB/60-800 Bp - thuin
24 | Thai Nguyén - Bac Can | 2 TB-DN/ T-TN Nghich - Bp-
- Yén Minh AKT/DB-TN nghich
25 Cao Bang — Tién Yén 2 TB-DN DbB/70-850 Bp - thuan
26 Tan Mai - Pai Pong 2 DB-TN DB/60-700 | Bt - nghich
27 Cam Pha - Linh Son 2 PB-TN TB/850 Bt - thuén
28 Trung Luong 2 AVT B/70-800 | Bp-nghich/ Bt-
nghich
29 | Doéng Triéu - Udng Bi 2 AVT B/70-800 Bp-nghich
30 C6 T6 - Bic Hai 2 DB-TN - Bp
31 Hoang Sa 2 DB-TN - Bp
32 Trudng Son 2 TB-DN bB/60-700 Bp - thudn
33 Song Ca 2 TB-DN DB/80-900 Bp - thuan
34 Khe B6 - Ha Tinh 2 TB-DN DPB/70-800 Bp - thuén
35 Séng Hiéu 2 TB-DN DB/70-800 Bp - thuin
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36 Rao Nay 2 TB-DN DbB/70-800 Bp - thuin
37 Khe Giira - Ctra Tung 2 TB-DN bB/70-800 Bp - thuén
38 Dikrong - Hué 2 TB-BN DB/60-800 Bp - thuan
39 Song Ba 2 TB-DN bB/70-800 Bp - thudn
40 | PaNing - Nam Pong 2 AVT - Bp

41 Ba To - Cung Son 2 AKT/ TB-bN | B/70-800 | Thuan-Bp/ Bp-

nghich

42 Budn Hb 2 TB-PN TN/80-850 Bp - thuan
43 Tuy Hoa - Cu Chi 2 DB-TN DN/70-800 Bt - thuén
44 Thuan Hai - Minh Hai 2 DbB-TN TB/60-700 Bt - thuan
45 | Viing Tau-Tong Lé Sap | 2 TB-DN TN/70-800 Bp - thudn
46 Pht Quy-Con Pao 2 DB-TN - Bp

Hinh II.1. Ban do dia chan kién tao Viét Nam va Bién Dong. S6 liéu dong dat bao
gom cd cdc dong dat lich su, dwoc cdp nhdt dén nam 2017.

I1.2 X4y dung va cip nhit cac ving ngudn phat sinh dong dat trén lanh thd Viét

nam va
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Nam va khu vuc Bién Pong dugc xac dinh trén co s nghién ciru cac qui luat hoat dong
dong dat, tirc 1a mbi lién quan gitra dong dit va cac yéu t6 dia chat kién tao va dia dong
luc trong khu vuc nghién ctru. Pau tién, ranh gidi cdc ving phat sinh dong dat manh
duge vach ra doc theo cac dut gy sinh chin lién quan theo nguyén tic sau: cic ving
phat sinh dong dat duoc coi 1a tong cong cac ving cuc dong cia tat ca cac tran dong dat
cuc dai c6 kha ning xay ra trong mdi d6i pha hay kién tao. D6 chinh 1a hinh chiéu cia
cac mat dit gay kién tao (ké tir ranh giGi bén dudi cia tang hoat dong) 1én mat dat. Tuy
nhién, trong nhiéu truong hop, do diéu kién sb lidu dia chat, dja vat Iy va dong dat con
ngheo, ranh gidi xac dinh theo nguyén tic néu trén sau d6 duoc mo rong ra tiy theo mat
d6 phan bd cac chan tAm quan sat duoc, hay can ctr vao td hop phén b cua cac dit giy,
céc cung ndi ltra lién quan. Ranh gidi cudi ciing nhan dugc nay, van phan anh trung thuc
cac dic trung dia chin kién tao co ban ctia d6i nhu thé nam, phuong cua cac cdu tric
chinh va phan bd khéng gian ciia cac chan tam, s& xac dinh cic ving ngudn phét sinh
dong dat trong khu vuc nghién ciru.

Vao thoi ky dau nhitng nam 2000, c¢6 hai m6 hinh cac ving ngudn phat sinh dong
déat duoc xay dung doc lap duoc ap dung trong danh gid do nguy hiém dong dét cho 13nh
thd Viét Nam va khu vyuc Bién Pong. M6 hinh thir nhat do Nguyén Dinh Xuyén va cong
su xdy dung, ap dung triét dé gia thiét vé tinh dia d6i cua phat sinh dong dat ddi véi cac
hé dut giy c6 kha niang sinh chdn nam trén 1anh thd Viét Nam. Ddi voi cac hé dut gly
duoc du bao 13 ¢6 kha ning sinh chan nhung chwa quan sat thiy dong dat, cac tac gia ap
dung quy tic ngoai suy dia chat dé phan ranh gidi ving nguon. Theo quy tic nay, néu
mot tran dong d4t manh nhét da xdy ra & mot phr:in nao do cua dut gﬁy, thi n6 c6 kha
nang xay ra & cac phan khac cua dut giy 4y va ¢ ca cac dit gay khac ¢ cac dic trung
kién tao twong duong (Nguyn Dinh Xuyén va nnk. 2004). M6 hinh thir hai do Nguyén
Hong Phuong xdy dung, luu ¥ nhiéu hon dén gia thiét xac sudt cia phat sinh dong dat,
theo d6 ranh gi6i ctia mdt ving ngudn phat sinh dong dat chi dugc vach ra ¢ noi nao co
sb lidu quan trac dong dat, va c6 thé bao ham mét hodc mot vai hé dat gdy sinh chén.
Quy tic nay cho phép ap dung cic phuong phap xac suat thong ké dé xur 1y cac sb lidu
dong dat va ude luong cac tham sd nguy hiém dong dit cua cac ving ngudn (Nguyén
Hong Phuong, 2004). Nam 2010, trong khuon khé mot Dé tai nghién ctru khoa hoc cong
ngh¢ cép Nha nudc, hai mé hinh nay duoc céac tac gia hop nhét lai lam mot, dugc hoan
thién thém va dugc st dung dé danh gia 6 nguy hiém dong dat cho lanh thd Viét Nam
va khu vue Bién Pong (Bui Cong Qué va nnk, 2009).

Theo Nguyén Dinh Xuyén va nnk (2004), cac ving ngudn c6 kha ning phat sinh
dong dat manh la nhimg déi dit gay sau hoat dong, di timg xay ra dong dat manh quan
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sat dugc, hoac ¢ do tuy chua quan sat théy dong d4t manh nhung c6 cac dac trung kién
tao twong dwong voi cac d6i da xay ra dong dat manh. Trong Hop ddng nay, dé cap nhat
lai cdc ving ngudn phét sinh dong dat mang tinh dia chan nhiéu hon, nhém thyc hién da
gdp bod ving ngudn phat sinh dong dat trong cong trinh cta Bui Cong Qué va nnk
(2009), Nguyén Lé Minh va nnk (2014), Nguyén Hoéng Phuong va Pham Thé Truyén
(2015) két hop v6i danh muc céc tran dong dat c6 do 1on M > 3.0. Tur su két hop nay,
cac ving ngudn phét sinh dong dat ndo trong cac nghién ciru trudc diy ma chua xdy ra
tran dong dat c6 do 16n M > 3.0 sé bi loai bo. Theo d6, 37 vung nguén phat sinh dong
dat da duoc xac dinh. Hinh I1.2 minh hoa ban d6 cic ving ngudn phat sinh dong dat trén
lanh thd Viét Nam duoc st dung trong Hop dong nay dé tinh toan va vé& ban d6 do nguy
hiém dong dat.

I1.3. Uéc lwong cac tham sé vang ngudn phat sinh dong dat trén linh tho Viét
nam va khu vire Bién Pong bing t6 hop cac phwong phap xac suat thong ké

bé phuc vu tinh toan va vé ban do do nguy hiém dong dat, cac tham s6 sau day
duoc ude lugng cho mdi ving nguon:
. Do [6n dong dat cuc dai du bao Max;

. Céac tham s a va b trong biéu thirc phan bd dong dat theo do 16n cua Gutenberg-
Richter va cac dai lugng suy dién twong ung A va . Cac tham s6 nay phan anh tan
suat xay ra dong dat trong vung;

. Chu ky lap lai du bao T(M) ctia cac dong dat manh trong ving.

Cac phuong phap hop 1y cuc dai va cuc trj duoc ap dung dong thoi dé ude lugng
cac tham s6 nguy hiém dong dat. Cac nghién ciru trude day cho thay phuong phap hop
1y cuc dai cho cac két qua udc luong tham sb nguy hiém dong dat xac thuc hon so véi
phuong phap cuc tri, dac bi¢t 1a cac gia tri Mmax [25, 26, 28, 34].

I1.3.1. Xi ly cdc s liéu dpng dit

Viée xur Iy cac sb liéu dong dat dong mot vai tro rat quan trong trong quy trinh danh gia
d6 nguy hiém dong dat, dic biét 1a trong trudng hop ap dung cic phuong phap xac suét,
bd1 mat trong nhitng nguyén 1y co ban va quan trong ctia phuong phép danh gia 46 nguy
hiém dong dét theo cach tiép can xac suit 1a cac tran dong dat sir dung vao viéc tinh todn
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Hinh I1.2. Bdn dé cdc vimg nguon phat sinh dong dat trén lanh thé Viét Nam va khu
viee thém luc dia. (Cdc so trén ban do trung voi so thir tw cua cac vung nguon liét ké

trong bang 11.2).
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phai l1a cac su kién doc 1ap véi nhau vé mat théng ké. Vi thé, cac sb licu dong dét sau khi
d3 dugc nhom theo timg ving ngudn phai duogce tiép tuc xir 1y dé loai bo tat ca cac tién
chan va du chn, chi giir lai cac rung dong chinh trong chudi sb liéu dong dat.

Nguyén 1y loai bo du chin (hodc tién chin) di duoc biét dén rong rii. Gia s t 1a
thoi diém xay ra dong dat, h 13 do sdu chan tidu, M 1a d6 16n dong dat, i va j 1a sb tha tu
cua hai tran dong dat trong danh muc, j>i. Tran dong d4t thir hai duoc coi 1a du chan cua
tran dong dét thr nhat néu cac diéu kién sau day dugc thod man: khoang cach chin tam
giita hai trin dong dat nay nho hon gi trji cho trudc R(M;), h; - hi <H(M); va Mi<M;, véi
T(M), R(M) va H(M) 1a cac ham thuc nghiém [31]. Thuat toan loai bo tién chin ciing
hoan toan tuong tu.

Trong cong trinh ndy, phdn mém Aft.exe duoc str dung dé loai bo tu dong cac tién
chan-du chan ctia mdi chudi sé lidu dong dat Gmg véi timg ving ngudn chin dong. Cac
chudi sd liéu dua vao tinh toan chi chtra toan bo céc dong dét chinh dé dam bao do tin
cdy cho céc két qua tinh toan.

I1.3.2. Uéc lwong cdc tham sé nguy hiém dong dit biang phwong phdp cwc tri

Ly thuyét cuc tri dugc dugc ap dung 1an dau tién ¢ Viét nam tir nam 1991 dé wdc
lwong cac tham sé nguy hiém dong dat cho cac ving ngudn chan dong trén lanh thd Viét
nam [32]. Ly thuyét nay do F.J. Gumbel dé& xuit va dua trén nhimng gia thiét co so sau
[33]:

1) Céc diéu kién ton tai trong qua khir van con c6 hiéu luc trong tuong lai; va

2) Céc gia tr1 cuc dai quan sat dugc trong mot khodng thoi gian cho trude 1a doc
1ap vé mit thong ké.

Gia str X 1a mot bién ngau nhién c6 phan bd F(x):
F(x) = P{X<x}

Xac suat dé cho x 1a gia tri cuc dai trong sé n mau doc lap ¢ cung phan bd F(x)

s& bang:

G(X) = P{XI <x, X2<x, ..., Xn <x} = Fn(x),
v6i G(x) 12 ham phan bd céac cuc tri X;, i=1, n. Trong phan 16n trudng hop, ham phan b
ban dau F(x) khong dugc biét truée. Tuy nhién, c6 thé tinh dugc cac ham phéan b tiém
can cua nd dudi dang cac ham phan bd cuc tri.

Nhu vay, néu xét dén tinh ngiu nhién ctia qua trinh phat sinh dong dat, ¢ thé coi
do 16n cua cac dong dét cuc dai hang nam quan sat dugc trong mot khoang thoi gian cho
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trude 14 tap hop cdc cuc tri 6 phan bd G(x). Gumbel d dua ra ba loai ham phan bé tiém
can cuc tri, trong d6 cac ham loai I va loai III dugc &p dung rdng rai trong linh vuc
nghién ciru dong dat.

Phan bd cuec trj loai I ciia Gumbel ¢6 dang:

Gl(x) = exp [-exp(-p1(x-u))] (1)
& day B1 va u la cac tham sd can xac dinh ctia ham phan bd, Bi>0. Néu dit Inou= Biu va
lay 16 ga rit ty nhién hai vé biéu thtrc (1) hai lan, ta dugc:

In[-InGl(x)] = Ino; - In 1 x (2)
Phén bd cuyc tri loai I1I cia Gumbel c6 dang:

®
G3(x) @ expy Ia)Ox
p® Ou

Bé\% ™
o bcgh
@h -

, B3>0, x< w, u<w (3)

¢ day o la can trén cua cac cuc tri x, B3 va u la cac tham s6 can xac dinh ciia ham phan

bd. Néu dat %= @ (@0 0™ 3 14y 16 ga rit tu nhién hai vé biéu thtrc (3) hai 1an, ta duoc:
In[-InG3(x)]= Inas+ Psln(w-x) (4)

Pé tim cac ham phan bd cuc tri G1(x) va G3(x), cac tham sb o, i, i=1, 3 va ®
duoc udc lugng bang phuong phép binh phuong toi thiéu, st dung cac cong thic (2) va
4).

I1.3.3. Uéc lwong cdc tham sé nguy hiém déng dit biang phwong phdp hop Iy cuc
dai

I1.3.3.1. Ham hop Iy cuc dai ciia cdc tham sé nguy hiém dong dat cho phan sé liéu cuc
tri (khéng day du) ciia cdc danh muc dong dat.

Mdi danh muc dong dat thuong chira dung hai mang sb liéu c6 mirc do thong tin
vé dong dét rat khac nhau. Mang thir nhat bao gém cic dong dat ghi nhan dugc trong
lich str, tir cac két qua diéu tra thuc dia, v.v..., thuong bao quat mot chu ky quan trac rat
dai, c6 khi toi vai thé ky, nhung v6i sb luong dong dat rat it 0i va do tin cay rat thap.
Mang thtr hai 1a tat ca cac sb lidu dong dat duogc ghi béng may, nguoc lai, chi co bé day
thoi gian khoang vai chuc niam tré lai ddy, nhung voi d6 thong tin day du hon rat nhiéu
vé céc tran dong dat ghi nhan duoc. Ta s& qui wéc goi mang thir nhat 1a phan khong day
da (hay phén cuc tri) cia danh muc, con mang tha hai la phén dﬁy du cta danh muc
dong dat.
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Thuat toan wdc luong cac tham sé do nguy hiém dong dét sir dung ca hai phan sb
liéu cua danh muc dong dat, voi gia thiét 13 sy phat sinh cac dong dat tuan theo luat phan
bd Poisson, ¢6 chi sd hoat dong o va phan bd bi chin hai dau F(x) cua cac do 16n dong
dat x, mot dang khac cua biéu thirc Gutenberg-Richter:

A 04
Fe,@PtX fx,@—M_ . fxfM_, (5)
4,04,
& day 4, @expifM . , A, @expiM, A @expio fM, ;M. 1a do 16n dong dat cuc dai

clia ving ngudn dang xét, Mmin 13 can dudi do 16n dong dat va B 1a tham sé do nguy
hiém dong dat. Noi cach khac, cac dong dat co do 16n dong dat vuot qua gia tri cho
trude ¢ thé duge coi 1a mot qua trinh Poisson véi do lip lai trung binh 1a A[1-F(x)] [35].
Tu day ta co xac suat dé cho gia tr1 do 16n dong dét 16n nhat X nho hon mét gia tri X nao
d6 cho trude trong sudt khoang thoi gian quan sat t 13

AA 04 3
GHlr @ P+X fx,@ exp{Ovoth—Ag} (6)
0

® 1 14 14
& day v, @ A10F4M, ) 4, @ expkLﬁMog va My 1a can dudi do 16n dong dat cua toan bd so6
o)

liéu phﬁn cuc tri cua danh muc dong dat, (M>Mmin).

Trong truong hop dac bigt, khi M+ a,M,eM_, @0va t=1, ta co Aio=1, Ax=0

va biéu thtic (6) s& c6 dang
G4x,@exp 0Aexp0 fr,’ (7)

Dé thiy rang cong thirc (7) chinh 1a phan bd tiém cén cuc tri loai I cia Gumbel,
da xét dén & trén va dugc sir dung rong rai trong dia chan hoc [32].

Trong trudng hop dang xét, sb lidu st dung dé ude luong cac tham sb nguy hiém
dong dat 1a cac cuc tri do 16n dong dat x 0 @1X,, X, X, »dugc chon trong cac khoang
tho1 gian t=(t1, t2, ..., two) bao trum phﬁn cuc tri cia danh muc dong dat. Cac tham sd can
tim 12 0=(B, X) vd Muax. Tt biéu thirc (6) ta c6 ham hop 1y cuc dai cua t 1a [36]:

L,¥|X, @ - g ,.1.|0, (8)

iel

trong do

A, 04+, In Vo Pt

. 0 fx 9
4,04, A,04, A ()

In g, 0 @
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11.3.3.2. Ham hop Iy cuc dai ciia cdc tham sé nguy hiém dong dat cho phan sé liéu ddy
du cua cdc danh muc dong dat.

Gia su phén th(r hai cua danh muc dong d4t c6 thé chia thanh s danh muc dong dat
nho, va mdi danh myc dong dit nho nay c6 chu ky quan tric Ti va duoc coi la day du ké
tor mot can dudi magnitude xac dinh M; nao do, i=1, 2, ..., s. Goi Xi=(Xi1, X2, ..., Xin) la
cac gia tri magnitude ldy tir danh muc nho tha i. Theo dinh nghia nay ta c6 Xi>M;, i=1,
2,...,8;7=1,2, ..., ni.

Néu cac gia tri magnitude va sd dong dat 1a cac dai luong doc 1ap thi ham hop 1y
cuc dai cta 0 ung véi mdi danh muc nho cé thé biéu dién dudi dang tich cua hai ham
thanh phan

L¥X, ,@L,L, (10)

Theo nguyén 1y téng hop sb liéu [37], hop 1y cuc dai tong hop trén co so tat ca
cac s6 liéu, tirc 1a ham hop 1y cuc dai img voi toan bo chu ky quan tric cua danh muc
dong dat 1on s& c6 dang

L¥|X @ _ L,(6|1X,) (11)
0

11.3.3.2. Ubc luong cdc tham sé
Phuong phap hop 1y cuc dai duoc ap dung dé danh gia cac tham sb d @ 48,4 ,. Cac
woc luong g va A tim duoc bang cach giai hé phuong trinh
SinLY|X,
— @0

A
SnL¥|X,
— " @0

p

(12)

theo ova e.

Véi mdi gia tri xac ding clia Mmax, d& dang tim duoc cip woc luong Fva 1 bang
cac phép lap. Tuy nhién, do ham hop 1y cuc dai L 1a mot ham don di¢u gidm khi
Mmaxt @ [38], phép udc luong Mmax d0i héi diéu kién bo sung. A. Kijko di thoa man
dugc diéu kién cho phép tinh Mumax bang cach gia thiét

X @EXPECT+,_ |T, (13)

max
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Vo1 Xmax 12 d§ 16n dong dét cuc dai quan sat dugc trong pham vi vung nguén dang xé&t,
con EXPECT4x,, |T, l1a gia tri d0 16n dong dét cuc dai du bao cho toan bo chu ky quan

max

tric ctia danh muc dong dat 16n, duoc tinh bai cong thic [39] :

EATZ 0 EATZ,
T,@M,, 0 oM

EXPECT-bC max min
pexp0TZ,,

max

expt0At, (14)

0dayZ. @ A4,/44, 0 4, ,i @1,2 va E(.) la ham tich phan mi &p dung cho truong hop chu ky

quan trac cia danh muc dong dat 16n chira hai khoang thoi gian chinh: thoi gian quan
‘ X 1: . A R T T
trac cac sO liéu cuc tri 7, @ § 7, va thot gian quan trac cac so liéu day du 7 7, .

ial el
I1.3.4. Két qua xac dinh b — value

Trong céc cong trinh nghién clru trude diy ciia Nguyén Dinh Xuyén va nnk., (2004),
Bui Cong Qué va nnk., (2009), cac gia tri b-value dugc xac dinh riéng biét cho ting nguén
hoic déi phat sinh dong dat. O ddy, nhém thuc hién dé tai da xac dinh lai cac gia tri b-value
trén quan diém phan chia theo ving kién tao. Theo d6, trong mot khéi kién tao ¢ thé bao gom
mot hodc nhiéu ving ngudn hodc d6i phat sinh dong dat khac nhau. Ung véi mdi khéi kién tao
s& c6 mot gia tri b-value cho toan bd khdi cling nhu cac ving ngudn phat sinh dong dat bén
trong. Tuy nhién, ing v6i mdi viing ngudn bén trong cting mot khéi kién tao s& c6 gi tri a-
value khac nhau tiiy theo murc d hoat dong hay sé lugng cac dong dat xay ra trén ving ngudn
do.

Trong nghién ctru nay, nhom thuc hién da st dung két qua phan chia khéi tao
trong cong trinh cua Nguyén Dinh Xuyén va nnk (2004) (hinh II.3) va do hoat dong
dong dat ¢ Viét Nam dé phan chia thanh bon ving chinh 1a Tay Bic (B), Pong Bic (A),
mién Trung (C) va mién Nam (D+E).

Véi viéc phan chia cac ving kién tao nhu vay, ap dung cac phuong phap tinh toan
da mo ta trong muc I1.3.2, I1.3.3 vao danh muc dong dat méi duoc cap nhat dén hét nam
2017, gia tri b-value cho ting ving nguén phat sinh dong dat di duoc xac dinh (bang
I1.2)

Bang 2. Két qud wéc lwong cdc tham sé cia quy ludt ldp lai déng dat (biéu thirc G-R)
lanh tho Viét nam va cac vung dia chan kién tao

STT | Ving nghién citu | Mmin | SO dong dat N a b Ab
Ving PCKTA | 4.0 69 484 | 075 | 0.07

Ving PCKTB | 4.0 170 514 | 0.73 0.05

Ving PCKTC | 4.0 12 437 | 0.82 0.15

Ving PCKTD,E | 4.0 42 440 | 0.69 | 0.10
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I1.4. Tin sudt xudét hién dong dit

Bén canh cac tham s6 nhu d6 16n dong dat cuc dai Mmax, b-value thi tan sudt xuat
hién dong dét ciing 1a mot tham sé quan trong trong danh gia do nguy hiém dong dat.
Trong cac dé tai, cong trinh vé danh gia d6 nguy hiém dong dat truée day nhu Nguyén
Dinh Xuyén va nnk (2004), Nguyén Hong Phuong (2004), Nguyén Ngoc Thily va nnk
(2006) da viét rat rd vé tham s6 nay. Theo d6, tan suat xuat hién dong dat dugc gia thiét
tuan theo luat Gutenberg - Richter:

log N(M) =a—-bM (15)

trong d6 N(M) 1a sb dong dat hang nim c6 d6 16n bang hodc 16n hon M.

Trong phan tich nguy hiém dong dat, thuong st dung dang cit cut cua luat nay
nhim dua vao ngudng d6 16n (Mo) va d6 16n cuc dai (Mmax). Gia tri b biéu dién mdi
quan hé giira sé lugng dong dat yéu va dong dat manh con théng sd a=a(M,) biéu dién
dd hoat dong dong dat nghia la sb tran dong dat c6 dd 16m 16n hon hodc béng M, hang
nam.

Thong thuong thong sb a thay d6i tir ving ngudn nay sang ving ngudn khac
trong khi gia tri b dugc xem la on dinh vé&i su thay d6i nhoé hon gid1 han bat dinh
(uncertaine limits). Cac dut gy dong gbp mét cach riéng r& vao tinh dja chdn chung cia
khu vuc c6 thé co gia tri b-value riéng ctia minh khac véi gia tri thong ké cho khu vuc
khi duoc xtr Iy nhu cac ving ngudn riéng biét.

Véi ca ngudn dudng (dut giy) va ngudn dién, thong s6 Mumax 14 rit quan trong, dic
biét cho cac ngudn c6 gia tri b thip.

Cho mdi vung nguén, tan suét dong dat duoc biéu thi b::ing 2 dai luong: hé s6 b
ctia d6 thi 1ap lai dong dat trong mdi vung dia chin kién tao va tan suét v (con goi la van
tdc xudt hién dong dat) ciia dong dat dai dién (ngudng) — dong dat quan sat dugc day du
trong giai doan quan sat. Cac ving kién tao duoc gan hé s6 b chung cta ving. Tan suit
dong dat v duge xéac dinh theo sd liéu thuc té. Trong cac cong trinh nghién cuu trudc
day (Nguyén Dinh Xuyén va nnk , 2004; Nguyén Ngoc Thuy va nnk, 2006; Nguyén
Pinh Xuyén va Nguyén Hong Phuong, 2009), ngudng dugc xac dinh 13 Muin = 4.5.
Trong nghién ctru nay, sau khi cap nhat lai toan bo danh muc dong dat tr trude dén hét
nam 2017, chét lugng danh muyc dong dat da duoc nang cao, nhom nghién ctru xac dinh
nguong Mmin = 4.0. Theo do, van tde xdy ra dong dat v 1a sb tran dong dat magnitude
bang va 16n hon 4.0 xay ra trung binh trong 1 nim trong ving

V=N*(M>4.0)=Ny(M>4.0)t  (16)
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trong d6 NY (M > 4.0) 1a tong s6 dong dat M > 4.0 quan sat thdy trong thoi gian t nim
trong ving ngudn. Vi viée stt dung danh muc dong dat cap nhat dén nam 2017, nhém
thue hién gia st rang sb liéu quan sat dugc twong d6i day du trong t = 115 nam.

Dong dat M > 4.0 c6 thé mdi chi xdy ra ¢ phan nay, phan kia cua vung nguon nay,
vung nguodn kia, ma chua bi€u hién hét kha nang sinh chan. Vi thé, thién vé an toan dia
chan, chung t61 lay gia tri v trung binh, ma gén cho vung nguon gi tri

V= vgs S/GS (17)

trong d6 ves 13 van toc dong dat quan sat dugc trong phan dién tich AS cuia ving nguon,
con S 1a dién tich cua toan ving ngudn ay. Biéu thirc nay ciing duogc str dung dé gan van
téc xay ra dong dat cho cac ving ngudn khéc trong cuing mién kién tao nhung ¢ d6 chua
quan sat thiy dong dat.

Béng cach xac dinh tham sd tan suit v nhu vay, v6i viée st dung danh myc dong
dat cap nhat dén nam 2017, chung t61 da xac dinh lai dugc cac tham sb tan suét xuat
hién dong dat cho cac ving nguodn phat sinh dong dat trén 1anh thd Viét Nam. Bang 11.2
thong ké chi tiét cac tham sb viing ngudn theo cac két qua mdi nhat duoc tinh toan trong
nghién ctru nay.

Badng I1.2. Bang théng sé cdc viing nguon phdt sinh dong dat lanh thé Viét Nam dwoc

cdp nhat.
STT Tén ving ngudn Mmax Mo v h
1 Son La 7.2 4.0 0.29 22
2 S6ng Ma — Pumaytun 7.3 4.0 0.15 22
3 Lai Chau — Dién Bién 6.5 4.0 0.12 12
4 Séng Hong — Song chay 6.3 4.0 0.36 17
5 Séng Ca - Khe B 6.5 4.0 0.17 17
6 Kinh Tuyén 109 doan 1 6.6 4.0 0.02 12
7 Kinh Tuyén 109 doan 2 6.6 4.0 0.18 12
8 Muodng Nhé 5.8 4.0 0.12 12
9 Pong Bic tring HANoi | 6.0 4.0 0.06 12
10 | Pong Triéu — Udng Bi 6.1 4.0 0.07 22
11 | Rao Nay 6.0 4.0 0.02 12
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12 Ba To — Cing Son 5.8 4.0 0.18 12
13 | Song Pa 53 4.0 0.06 12
14 | Muong La— Bic Yén 5.4 4.0 0.03 12
15 | SongLb 53 4.0 0.04 12
16 | Thai Nguyén —Bic Can | 5.7 4.0 0.03 12
17 | Quéc Lo 13A 5.3 4.0 0.04 12
18 | Phong Thé - Thanh Son | 5.6 4.0 0.04 12
19 | Cam Pha 5.5 4.0 0.02 12
20 | Cao Bing — Tién Yén 5.5 4.0 0.03 12
21 | Séng Hiéu 5.7 4.0 0.02 12
22 | PaNing 53 4.0 0.02 12
23 | Thuan Hai — Minh Hai 5.6 4.0 0.09 12
24 Ctru Long — Con Son 5.7 4.0 0.15 10
25 | Muong T¢ 52 4.0 0.07 10
26 Vin Son — Ha Giang 5.5 4.0 0.04 10
27 | DPakrong - Hué 53 4.0 0.02 10
28 | Truong Son 5.0 4.0 0.02 12
29 | Tam Ky - Phudc Son 52 4.0 0.02 10
30 | Song Po CoH 5.0 4.0 0.02 10
31 | Hung Nhuong — Ta Vi 5.0 4.0 0.02 12
32 | Tuy Hoa — Cu Chi 5.0 4.0 0.02 10
33 Nha Trang — Téanh Linh 5.0 4.0 0.02 10
34 | Song Sai Gon 5.0 4.0 0.02 10
35 | Song Vam Co 5.0 4.0 0.02 10
36 | Song Hau 5.0 4.0 0.02 10
37 |BaChua 5.0 4.0 0.02 12
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II1. Nghién ctru, Ira chon phwong trinh tit dan dao dong cho Viét Nam
I1L1. Lya chon sé liéu

Tai Viét nam, tr nam 2005 da bat dau co céc bang ghi dia chin dai rong (bang ghi
van tdc) thong qua cac hop tac véi mot sé nude nhu Dai loan (Trung Qudc), Nhat Ban ...
va du 4n nang cap mang tram Qudc gia (2008 - 2016) v4i 30 tram quan sat dong dat
duoc lép dat trén ca nudc. Voi hé théng mang ludi tram dia chan dai rong nhu hién nay,
cho phép lua chon cac bang ghi dai rong phu hop cho nghién ciru nay. Theo d6, dé lya
chon sb liéu phu hop cho nghién ctru nay, kich ban lya chon dugc xay dung nhu sau:

v Dbolon M >3.5,

v So tram ghi dugc cho tung tran dong dét 14 4 ddi vé6i khu vuc mién Béc va
2 d6i v6i khu vuc mién Nam.

v Khoang cach chan tiéu nho hon hoic bang 500km.

v’ Ty s6 tin hiéu trén nhiéu t6i thiéu 1a 2 lan.

Theo kich ban lya chon trén, trong thoi gian tir 2010 dén 2017, 39 tran dong dat
trén lanh thd Viét nam va 1an can (Bang II1.1) ghi duoc bdi 55 tram dong dat ¢ VN
(Hinh II1.1) véi tong s6 665 bang ghi da duoc lwa chon. Su phan b theo khoang cach va
d6 16n cua cac bang ghi str dung trong nghién ctru dugc minh hoa chi tiét trong Hinh
I11.2.

Bang III.1: Danh muc déng dat trong khodng tir 2010 dén 2017

STT | Niim | Thang | Ngay | Gio | Phat | Giay | ViP$ | KinhDp D(‘l’(sf;“ 3’21
1 |2010| 06 23 01 51 | 513 | 9.872 | 108.136 3.9 42
2 2010 09 15 06 10 | 260 | 9871 | 108.237 5.0 4.0
3 2010 09 19 08 58 | 17.0 | 20.223 | 104.937 45 42
4 2010 10 19 20 21 | 49.0 | 19.059 | 105.348 0.0 4.1
5 12010 | 11 05 12 03 | 57.9 | 9.862 | 108.249 0.0 3.7
6 |2010| 11 06 09 44 | 427 | 9915 | 108.199 6.2 3.8
7 2011 | ol 26 07 24 | 23 | 9520 | 108.050 | 100 | 45
8 |2011| 05 07 13 01 57 | 20.795 | 103.188 2.0 3.8
9 |2011| 05 21 20 31 | 17.6 | 22.824 | 103.721 1.7 42
10 | 2011 | 11 16 20 00 55 | 14.054 | 107.407 3.1 4.0
11 |[2012| 03 02 04 07 | 31.3 | 15231 | 108.124 0.0 3.7
12 2012 | 05 08 18 50 | 46 | 20.448 | 102.319 6.1 3.7
13 | 2012 | 06 14 15 16 | 149 | 15.140 | 108.246 3.1 3.5
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14 | 2012 09 03 13 47 57.7 | 15.472 108.062 3.1 3.7
15 | 2012 09 06 00 17 27.7 | 15352 108.064 0.0 3.7
16 | 2012 09 07 02 28 7.8 15.465 108.063 3.1 3.7
17 | 2012 09 23 03 57 34.6 | 15.365 108.085 6.0 3.9
18 | 2012 09 27 06 34 352 | 15.248 108.447 3.1 3.7
19 | 2012 10 03 03 18 42 20.978 106.995 7.2 4.4
20 | 2012 10 22 13 41 41.2 | 15.205 108.041 0.1 4.4
21 | 2012 10 22 13 55 54 15.377 109.301 5.0 4.3
22 | 2012 11 07 18 42 54 20.988 106.913 10.0 3.7
23 | 2012 11 15 07 24 1.4 15.289 108.050 3.1 4.3
24 | 2013 10 21 15 10 3.8 20.901 103.786 4.8 3.7
25 12014 06 26 12 43 40 21.285 102.878 14.0 4.0
26 | 2014 06 29 04 51 12.6 | 22.679 102.440 8.2 3.8
27 2014 07 07 23 06 2.8 15.366 108.113 6.9 3.5
28 12014 07 19 12 14 56.4 | 21.555 104.018 10.0 4.4
29 | 2014 08 19 23 53 18.0 | 21.237 103.860 10.0 4.1
30 | 2014 09 17 09 57 15.8 15.363 108.114 7.0 3.7
31 ]2014 11 18 18 42 18.9 | 22.909 102.162 10.0 3.5
32 | 2015 02 21 07 43 7.0 15.347 108.130 8.9 3.5
33 | 2015 04 08 15 26 20.2 | 16.156 107.400 21.7 3.6
34 | 2015 04 19 21 35 57.7 | 16.158 107.3550 12.2 3.5
35 | 2015 07 01 20 00 28.2 | 23.9725 | 102.8326 10.0 3.5
36 | 2015 09 13 09 43 44.1 | 23.068 103.548 19.7 3.9
37 | 2015 11 02 18 43 31 22.900 101.993 8.1 4.2
38 | 2016 03 07 01 24 44.1 | 22.500 102.050 10.0 4.2
39 | 2017 02 26 04 19 58.6 | 16.056 108.335 33.1 3.5
64

379




Hinh IIL.1: So do phan bo mang tram va 39 tran dong dat ghi duoc va cac tram su dung.
Hinh tam gidc la tram dong dat, hinh tron la chan tam cdc trdan dong dat. Cdc trdn dong
dat dwoc phan mau theo vimg nhw sau: mau dé la ving Tdy bdc, mau xanh dwong la
Péng bdc, mau xanh da troi la Mién trung va mau vang la Mién nam.
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Biéu Do Phin Bd Do Lon Dong Dit véi Khodng Cich Chin Tiéu
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Hinh II1.2: Biéu d phdn bé d¢ 16m My, véi khodng cdch chan tiéu déng dat.

S6 liéu lua chon 1a céc bang ghi van tbc dugc chuyén doi sang s6 lieu gia tbe
dugc thuc hién bang phin mém SAC (Seismic Analysis Code). Pay 1a phan mém
chuyén dung dé phan tich s6 liéu dia chin va theo dinh dang (format) riéng (dinh dang
SAC). Trong khi thuc hi¢n chuyén doi sang s6 lidu gia tde, sb lidu van tdc s& duge cin
chinh chuén 0, loai bo hiéu ung cia may dia chin va dua ra bang gia tdc tai dai tan sb
0.01 -40 Hz. Céc Hinh II.3, I11.4 minh hoa bang ghi cia mot tran dong dat trude va sau
khi loai b6 thong s6 may va chuyén ddi vé bang gia tic.
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Hinh II1.3 Ba kénh NS, EW, Z cua tram Son La khi chua chuyén déi ciia ddng dat
Son la 19/7/2014 voi T0 la thoi diém song P.

47 45 30

SV HHE =
JUL 19 (200), 2014
.90

Hinh I11.4: Voi bang trén cung la bang chwa loc bo thong s6 mady, bang thir 2 la
bang da loc thong $6 mdy va chuyén sang gia toc, bang thir 3 la bang vin toc dwoc loc

théng s6 may.
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II1.2. Lua chon cac dudng cong tit dan chan dong

Bén canh viéc xac dinh céc ving c6 kha ning xay ra dong dat va cac thong sd lién
quan thi viéc nghién ctru, xac dinh quy luat tit dan chan dong cling hét rat quan trong.
Quy luat tat dan chan dong thé hién dic trung lan truyén song dia chan. O Viét Nam, tir
trude dén gio hau hét cac cong trinh danh gia do nguy hiém dong dat déu sir dung céac
duong cong tat dan chan dong cho toan cau ciia Campbell (1997, 2003) hay cho khu vuc
Van Nam, Trung Qudc cua Xiang va Gao (1994) hay gin diy nhat dang st dung la
Campbell va Bozorgnia (2008), Boore and Atkinson (2008) va Chiou and Youngs
(2008).

Hién nay c6 hang trim cong thirc vé duong cong tat dan chan dong do nhiéu ca
nhan, nhém nghién ctru khac nhau xay dung cho cac viing c6 diéu kién dia chan kién tao
khac nhau trén thé gidi. C6 thé ké dén cac duong cong tat dan chan dong cho céc ving
c6 diéu kién kién tao hoat dong thong qua dé an Xay dung thé hé duong cong tit dan
mo1 NGA, NGA2 (Next Generation Attenuation of Ground Motion) do Trung tam
nghién ctu dia chin cong trinh Thai Binh Duong -PEER (Pacific Earthquake
Engineering Research Center) khai xudng, cac dudng cong tit dan chan dong thiét 1ap
cho cac vung cé diéu kién kién tao 6n dinh, cac déi hat chim, cho mét khu vuc ( vung cé
hoat dong dong dat khong manh ¢ Chau Au) hay cho riéng mot s6 nude nhu Nhat Ban,
Pai Loan, Y, ...Thong qua tim hiéu va trao doi v&i mot sd chuyén gia trong va ngoai
nude, Nhom thyue hién dé tai da lua chon 28 duong cong tat dan chan dong dai dién cho
cac vung ké trén dé tinh toan va kiém nghiém (Bang II1.2). 28 dudng cong duoc dua vao
dé kiém nghiém & ddy bao gém cac duong cong tit dan dd duogc st dung va cdp nhat
moi trong cac tinh toan nghién ctru trudec day ¢ Viét Nam nhu Campbell va Bozorgnia
(2008), Campbell va Bozorgnia (2014), Boore and Atkinson (2008). Ngoai ra con mot sd
duong cong tat dan hoan toan méi ciing duoc dua vao thong qua cac cudc thao luan véi
mot sd chuyén gia nudc ngoai nhu Pai Loan, Thai Lan.
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Badng II1.2: Bang liét ké 28 dwong cong tdt dan chan déng dwoc lwa chon dé kiém

nghiém.
STT })lr(‘)'ngxco?zg dqu’c.l}ra chon Ghi chi
deé kiém nghi¢m

1 | Allen (2012)

2 | Atkinson and Boore (1995) Cho mién Pong nudc My

3 | Atkinson and Boore (2006) Cho mién Pong nudc My

4 | Campbell (2003) Cho mién Tay nudc My va cac ving
hoat dong, dong dat trong vo

5 | Frankel, et. al (1996)

6 | Pezesh, et. al (2011)

7 | Silva, et. al (2002)

8 | Somerville, et. al (2001)

9 | Somerville, et. al (2009)

10 | Tavakoli and Pezeshk (2005)

11 | Toro, et. al (1997) Cho mién Pong nudc My

12 | Toro, et. al (2002) Cép nhat t Toro97, cho mién Dong
nudc My

13 | Abrahamson and Silva (2008)

14 | Akkar, et. al (2014) Cho cac ving yén tinh, dong dat nho
khu vuc chau Au

15 | Akkar and Bommer (2010) Cho cac ving yén tinh, dong dat nho
khu vuc chau Au

16 | Akkar and Cagnan (2010) Cho céc vung yén tinh, dong dat nho
khu vuc chau Au

17 | Boore and Atkinson (2011) Cho mién Tay nudc My va cac ving
hoat dong, dong dat trong vo

18 | Boore, et. al (1993)

19 | Boore, et. al (1997)

20 | Boore and Atkinson (2008) Cho mién Tay nudc My va cic ving
hoat dong, dong dat trong vo

21 | Campbell and Bozorgnia (2003) | Cap nhat tor CB97, cho mién Tay
nudc My va cac vung hoat dong,
dong dat trong vo

22 | Campbell and Bozorgnia (2008) | Cap nhat tir CB03, cho mién Tay
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nuéc My va cac vung hoat dong,
dong dat trong vo
23 | Campbell and Bozorgnia (2014) | Cip nhat tir CB08, cho mién Tay
nudoc My va cac vung hoat dong,
dong dat trong vo

24 | Chiou and Youngs (2008) Cho mién Ty nudc My va cac ving
hoat dong, dong dat trong vo

25 | Climent, et. al (1994)
26 | Lin (2009) Cho DPai Loan va do1 hat chim

27 | Chiou and Youngs (2014) Cap nhat tr CY08, cho mién Tay
nuéc My va cac vung hoat dong,
dong dat trong vo

28 | Zhao, et. al (2006)

I11.3 Két qua kiém nghiém

Pé tién hanh kiém nghiém chiing toi di str dung chuong trinh Openquake dé tinh
toan. Cac tham sd dau vao bao g(‘A)m toa d§ tran dong dét, toa do tram, d6 16n tran dong
dat. Ngoai ra, viéc &p dung mot vai mo hinh tat dan chan dong cu thé trong tinh toan
nguy hiém dong dat ctia mot ving cu thé thuong dugc can nhéc dua trén dic diém vé co
cAu chin tiéu dong dat xay ra trong khu vuc nghién ctru va ca viéc nghién ciru cac mo
hinh tit dan d3 duoc xdy dung tai cac khu vuc 1an can. Theo Nguyén Dinh Xuyén va
nnk (2004), Nguyén Ngoc Thay va nnk (2006), Nguyén Pinh Xuyén va Nguyén Hong
Phuong (2010), phan 16n cac dit giy hoat dong & Viét Nam cé co ché hoat dong chu
dao 13 truot bang. Ngoai ra cling dd c6 mot vai két qua nghién ctru trudc day vé co cau
chan tiéu dong dat ciia mot sd tran dong d4t manh & Viét Nam nhu dong dat Tuan Giao
nam 1983 (Pham Van Thuc va nnk, 1983), dong d4t Dién Bién nim 2001 (Lé Tu Son va
nnk, 2003; Phan Thi Kim Van va nnk, 200?; Tran Thi M¥ Thanh va nnk, 2006) hay gﬁn
day la két qua xac dinh co cAu chan tiéu mot sd tran dong dét trén duat gay dién DPién
Bién — Lai Chau, Song Hong bang s liéu dia chan dai rong (Nguyén Lé Minh, 2012)
déu cho théy co ché truogt b:fmg la chu dao. Phan tich nay dinh huéng cho viéc tinh toan
cac gia tri PGA 1y thuyét theo cac dudng cong tat dan chan dong véi co ché truot bang.

Duya trén két qua nghién ctru vé dia chat kién tao truéc ddy (Nguyén Dinh Xuyén
va nnk 2004), nhom thuc hién dé tai da phan nhom cac tram ghi va tran dong dét thanh 4
vung nhu Pong Bic, Tay Béac, Mién Trung va Mién Nam (hinh II1.1) dé kiém nghiém
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cac dudng cong phu hop cho timg ving. Theo d6, ving Z1 1 ving Tay Bic c6 12 tran
va 16 tram, ving Z2 1a ving Pong Bic ¢6 5 tran va 23 tram, ving Z3 13 ving Mién
Trung c6 17 trin va 13 tram, ving Z4 1a ving Mién Nam c6 5 tran va 4 tram (Bang
I11.3).

Bang I11.3: Bdng phdn chia vimg déng dat va tram dia chén

STT | Niim | Théang | Ngay | Gio' | Phat | Giay | ViP$ | Kinh D D&ESH If)of’n
Ving Z1 — Vung Tay Bic

1 [2010] 09 19 08 58 | 17.0 | 20223 | 104.937 4.5 4.2
2 | 2010 10 19 20 21 | 49.0 | 19.059 | 105.348 0.0 4.1
3 [2011] 05 07 13 01 57 | 20795 | 103.188 2.0 3.8
4 | 2012 05 08 18 50 46 | 20.448 | 102.319 6.1 3.7
5 2013 10 21 15 10 | 38 | 20901 | 103.786 4.8 3.7
6 | 2014 | 06 26 12 43 40 | 21.285 | 102.878 14.0 4.0
7 2014 06 29 04 51 | 12.6 | 22.679 | 102.440 8.2 3.8
8 | 2014 07 19 12 14 | 564 | 21.555 | 104.018 10.0 4.4
9 |2014| 08 19 23 53 | 18.0 | 21.237 | 103.860 10.0 4.1
10 | 2014 | 11 18 18 42 | 189 | 22909 | 102.162 10.0 35
11 | 2015 | 11 02 18 43 31 | 22900 | 101.993 8.1 4.2
12 | 2016 | 03 07 01 24 | 441 | 22500 | 102.050 10.0 4.2

DAVB, DBVB, DHVB, HBVB, LCVB, MAVB, MLAV, MLVB, PVVB,

Vi cac tram nhu SLV, SLVB, SPVB, TGVB, THVB, TTVB, VMVB

Ving Z2 — Ving Pong Bic

1 2011 05 21 20 31 17.6 | 22.824 103.721 1.7 4.2
2 2012 10 03 03 18 42 20.978 106.995 7.2 4.4
3 2012 11 07 18 42 54 20.988 106.913 10.0 3.7
4 | 2015 07 01 20 00 28.2 | 23.9725 | 102.8326 10.0 3.5
5 2015 09 13 09 43 44.1 | 23.068 103.548 19.7 3.9

ADVB, BCVB, BGVB, CBVB, DGVB, DXVB, HAVB, HDVB, HGVB,
Véicac tramnhu | HVVB, LSVB, MDVB, MTVB, NSVB, PLVB, SSVB, TAVB, TIYB,
VNVB, VTVB, YEVB, YTVB, GLVB

Ving Z3 — Vang Mién Trung

1 2011 11 16 20 00 55 14.054 107.407 3.1 4.0
2 | 2012 03 02 04 07 31.3 | 15.231 108.124 0.0 3.7
3 12012 06 14 15 16 149 | 15.140 108.246 3.1 3.5
4 12012 09 03 13 47 57.7 | 15.472 108.062 3.1 3.7
5 12012 09 06 00 17 27.7 | 15352 108.064 0.0 3.7
6 |2012 09 07 02 28 7.8 15.465 108.063 3.1 3.7
7 12012 09 23 03 57 346 | 15.365 108.085 6.0 3.9
6;
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8 [2012] 09 27 06 34 [ 352 ] 15248 | 108.447 3.1 3.7
9 [2012] 10 22 13 41 | 412 | 15205 | 108.041 0.1 4.4
10 [ 2012 10 22 13 55 54 | 15377 | 109.301 5.0 43
11 2012 11 15 07 24 1.4 | 15289 | 108.050 3.1 4.3
12 [ 2014 ] 07 07 23 06 28 | 15366 | 108.113 6.9 3.5
13 [ 2014 ] 09 17 09 57 | 158 | 15363 | 108.114 7.0 3.7
14 [ 2015 ] 02 21 07 43 7.0 | 15347 | 108.130 8.9 3.5
15 [ 2015 o4 08 15 26 | 202 | 16.156 | 107.400 21.7 3.6
16 | 2015 | 04 19 21 35 | 57.7 | 16.158 | 107.3550 | 122 3.5
17 [ 2017 o2 26 04 19 | 586 | 16.056 | 108.335 33.1 3.5
Véi cdo tramnhy | BPVB: BTVB, CCVB, HUVB, NTVB, QNVB, TBVB, TDVB, TGIB,
- TLE, TMVB, TNVB, VIVB

Ving Z4 — Vung Mién Nam

1 2010 | 06 23 01 51 51.3 |9.872 108.136 3.9 4.2
2 2010 | 09 15 06 10 26.0 |9.871 108.237 5.0 4.0
3 2010 | 11 05 12 03 57.9 ]9.862 108.249 0.0 3.7

4 12010 |11 06 09 44 427 19915 108.199 6.2 3.8
5 2011 | 01 26 07 24 23 9.520 108.050 10.0 4.5
Véi cac tram nhu AGVB, BVVB, BDVB, NTVB

Str dung cac thong s6 nhu d6 1on tran dong dat, khoang cach chin tiéu, chin tam,
gia tri Vs3o tai tram, nhom thuc hién dé tai da tinh gia tri gia tdc dinh tai cac tram ung
v6i timg tran dong dét theo 28 duong cong tat dan. Pé danh gia do phu hop cho ting
duong cong tat dan, gia tri d§ léch trung binh X ,ﬁ hodc gia tri trung vi Med,{ cho tung
duong cong tit s& dugc str dung (j=1-4 1 chi s Gmg voi ving tinh toan; k=1-28 14 chi s6
g véi s6 thir tw duong cong tat dan can danh gia). Trong d6 gia tri trung binh tinh toan
theo cong thirc sau:

Gia tri trung binh: X ,{,_ = %

trong d6 x; 1a gia tri d6 léch (tinh theo %) giita gia tri PGA 1y thuyét voi gia tri PGA
quan sat tai 1 tram Ung voi mot tran dong dat, n 1a téng sb bang ghi dugc st dung dé
danh gia. x; dugc xac dinh nhu sau:

Xi = 100*(PGAaw — PGAobs)/ PGAobs

trong d6 PGAax va PGAabs 12 gia tri PGA 1y thuyét tinh theo mot dudng cong cu thé va
PGA quan sat tai mot tram ing voi mot tran dong dat.

6<

387



Bang II1.2, I11.3 1a minh hoa mét két qua tinh toan gid tri PGA 1y thuyét va do
1éch gitra gia tri PGA Iy thuyét va gia tri PGA quan sat cho trin dong dat ngay 21 thang
05 nam 2011 véi M = 4.2 thudc ving Z2 — ving Dong Béc tng vé6i timg tram ghi duoc
va 28 dudng cong tit dan kiém nghiém. Cac gia tri trung vi (Median) va trung binh
(Mean) cho ting dudng cong tit dan trong bang II1.2 duogc tinh bang cach s dung tat
cac gia tr1 do 1éch cua cac tram ghi duoc tran dong dat.

Theo do, cac gia tr1 PGA 1y thuyét, gia tri xi, X ,ﬂ vaM ed,’; cho vung Z1, 72, 7Z3 va
74 da dugce tinh toan. Tu két qua tinh toan cho ting vung, nhoém thuc hién st dung hai
két qua tinh theo trung vi va trung binh dé danh gia. Gia tri trung binh X ,{ hodc gia tri
trung vi M ed,]; cang nho cang thé hién sy phu hop cua dudng cong twong tng véi gia tri
quan sat.

Bang I11.4 tong hop lai két qua tinh toan do 1éch giita gia tri PGA 1y thuyét va gia
tri PGA quan sat cho toan bd 5 tran dong dat thudc ving Z2 — ving Pong Bic Bic tng
v6i timg tram ghi duoc va 28 dudng cong tat dan kiém nghiém.
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Bang II1.4: Két qua tinh todn gid tri PGA Iy thuyét cho trdn dong dat ngay 21 thang 05 nam 2011 véi M = 4.2

thuéc ving Z2 tai cdc tram ddng dat vmg véi 28 dwong cong tat dan dweoc kiém nghiém.

Station name MLVB TGVB SPVB VTVB HGVB DHVB HBVB THVB MTVB LSVB TIYB
Vs30 (m/s) 550 1050 325 600 800 375 550 1200 750 1200 1050
Latitude 22.038 21.595 22.338 22.270 22.827 21.628 20.842 19.843 21.538 21.855 21.336
Longitude 103.152 103.416 103.835 104.886 104.977 | 105.185 | 105.333 | 105.784 | 106.342 106.753 107.401
Hypo distance 104.447 139.937 49.189 136.670 130.510 | 200.808 | 275.212 | 392.500 | 305.623 329.962 412.920
Observed PGA (cm/s"2) 0.197582 | 0.125771 2.723360 0.868782 | 0.462729 | 0.861846 | 0.217375 | 0.012287 | 0.118553 | 0.023693 | 0.035303
Allen2012 0.000592 | 0.000696 0.001534 0.000718 | 0.000680 | 0.000263 | 0.000092 | 0.000032 | 0.000099 | 0.000068 | 0.000029
Atkinson and Boore (1995) 0.001512 | 0.001347 0.002995 0.001435 | 0.001532 | 0.000598 | 0.000265 | 0.000099 | 0.000261 | 0.000191 | 0.000087
Atkinson and Boore (2006) 0.001111 | 0.000944 0.002356 0.001164 | 0.001032 | 0.000711 | 0.000312 | 0.000114 | 0.000288 | 0.000189 | 0.000111
Campbell (2003) 0.004678 | 0.004106 0.009235 0.004298 | 0.004552 | 0.002083 | 0.001095 | 0.000534 | 0.001152 | 0.000893 | 0.000490
Frankel, et. al (1996) 0.007493 | 0.006129 0.017058 0.006460 | 0.006767 | 0.002995 | 0.001481 | 0.000665 | 0.001569 | 0.001179 | 0.000605
Pezesh, et. al (2011) 0.002666 | 0.002942 0.005015 0.002904 | 0.002911 | 0.001362 | 0.000679 | 0.000326 | 0.000705 | 0.000545 | 0.000300
Silva, et. al (2002) 0.001540 | 0.001002 0.005535 0.001094 | 0.001169 | 0.000421 | 0.000191 | 0.000086 | 0.000210 | 0.000155 | 0.000079
Somerville, et. al (2001) 0.003414 | 0.002645 0.006729 0.002721 | 0.002918 | 0.001449 | 0.000775 | 0.000346 | 0.000770 | 0.000598 | 0.000311
Somerville, et. al (2009) 0.001281 | 0.000846 0.003435 0.000889 | 0.000980 | 0.000374 | 0.000162 | 0.000055 | 0.000148 | 0.000109 | 0.000047
Tavakoli and Pezeshk (2005) 0.001796 | 0.001632 0.003639 0.001724 | 0.001802 | 0.000820 | 0.000424 | 0.000206 | 0.000462 | 0.000353 | 0.000190
Toro, et. al (1997) 0.002746 | 0.002125 0.006795 0.002225 | 0.002345 | 0.001151 | 0.000644 | 0.000347 | 0.000716 | 0.000561 | 0.000324
Toro, et. al (2002) 0.004331 | 0.003269 0.010712 0.003380 | 0.003626 | 0.001794 | 0.001019 | 0.000541 | 0.001068 | 0.000852 | 0.000502
Abrahamson and Silva (2008) 0.001223 | 0.000530 0.004694 0.000721 | 0.000717 | 0.000274 | 0.000082 | 0.000014 | 0.000057 | 0.000033 | 0.000013
AKKar, et. al (2014) 0.000613 | 0.000327 0.002584 0.000419 | 0.000407 | 0.000224 | 0.000102 | 0.000040 | 0.000089 | 0.000064 | 0.000038
Akkar and Bommer (2010) 0.000948 | 0.000662 0.003350 0.000696 | 0.000744 | 0.000334 | 0.000190 | 0.000102 | 0.000192 | 0.000155 | 0.000097
AKkkar and Cagnan (2010) 0.000341 | 0.000202 0.001265 0.000254 | 0.000242 | 0.000147 | 0.000073 | 0.000029 | 0.000063 | 0.000045 | 0.000029
Boore and Atkinson (2011) 0.000391 | 0.000146 0.002280 0.000199 | 0.000206 | 0.000059 | 0.000013 | 0.000001 | 0.000008 | 0.000004 | 0.000001
Boore, et. al (1993) 0.010907 | 0.006950 0.018624 0.007327 | 0.008144 | 0.002917 | 0.001176 | 0.000347 | 0.001026 | 0.000738 | 0.000292
Boore, et. al (1997) 0.010324 | 0.007146 0.020458 0.008802 | 0.008324 | 0.007510 | 0.005048 | 0.002892 | 0.004724 | 0.003569 | 0.002986
Boore and Atkinson (2008) 0.001733 | 0.000823 0.006079 0.001085 | 0.001079 | 0.000448 | 0.000126 | 0.000019 | 0.000085 | 0.000049 | 0.000016
Campbell and Bozorgnia (2003) | 0.005670 | 0.004756 0.011180 0.004848 | 0.005100 | 0.003073 | 0.002106 | 0.001483 | 0.002383 | 0.002011 | 0.001440
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Campbell and Bozorgnia (2008) | 0.002109 | 0.001252 0.006246 0.001552 | 0.001524 | 0.000995 | 0.000548 | 0.000262 | 0.000492 | 0.000367 | 0.000254
Campbell and Bozorgnia (2014) | 0.000396 | 0.000202 0.001638 0.000253 | 0.000256 | 0.000092 | 0.000031 | 0.000007 | 0.000024 | 0.000015 | 0.000006
Chiou and Youngs (2008) 0.000434 | 0.000184 0.002012 0.000252 | 0.000253 | 0.000082 | 0.000018 | 0.000002 | 0.000011 | 0.000006 | 0.000001
Climent, et. al (1994) 0.015003 | 0.009770 0.024631 0.013901 | 0.010292 | 0.008804 | 0.005606 | 0.002414 | 0.006399 | 0.003703 | 0.002271
Lin (2009) 0.001220 | 0.000634 0.004225 0.000856 | 0.000813 | 0.000560 | 0.000277 | 0.000112 | 0.000246 | 0.000162 | 0.000113
Chiou and Youngs (2014) 0.000278 | 0.000124 0.001216 0.000175 | 0.000168 | 0.000067 | 0.000016 | 0.000002 | 0.000011 | 0.000006 | 0.000001
Zhao, et. al (2006) 0.001965 | 0.001130 0.004882 0.001472 | 0.001268 | 0.000646 | 0.000305 | 0.000039 | 0.000222 | 0.000074 | 0.000077

Bang II1.5: Két qua tinh todan dg léch giita gid tri PGA Iy thuyét va gid tri PGA quan sdt (misfit) cho tran dong dat
ngay 21 thang 05 nam 2011 véi M = 4.2 tai timg tram dong dat vmg véi 28 dwong cong tdt dan dwoc kiém nghiém.

Misfit (%)

MLVB | TGVB | SPVB | VIVB | HGVB | DHVB | HBVB | THVB | MTVB | LSVB | TIYB | Median Mean
Allen2012 194 282 617 83 44 70 65 156 18 180 20 83 157
Atkinson and Boore (1995) 651 605 108 273 225 32 21 690 116 691 141 225 323
Atkinson and Boore (2006) 452 405 208 138 119 19 45 812 138 681 207 207 293
Campbell (2003) 2222 1975 3207 1694 865 137 433 4160 853 3596 1261 1694 1855
Frankel, et. al (1996) 3620 2979 7091 2768 1335 241 625 5213 1198 4782 1580 2768 2857
Pezesh, et. al (2011) 1224 1397 1112 1002 517 55 227 2505 483 2155 734 1002 1037
Silva, et. al (2002) 665 434 1370 104 148 52 15 589 74 543 121 148 374
Somerville, et. al (2001) 1595 1250 1963 911 519 65 275 2663 537 2376 763 911 1174
Somerville, et. al (2009) 536 356 327 2 108 57 30 336 23 351 31 108 196
Tavakoli and Pezeshk (2005) 792 747 428 416 282 7 101 1548 282 1361 427 427 581
Toro, et. al (1997) 1264 991 1996 665 397 31 210 2673 493 2221 801 801 1067
Toro, et. al (2002) 2050 1559 3940 1239 669 104 396 4217 784 3427 1294 1294 1789
Abrahamson and Silva (2008) 507 200 952 82 52 69 69 13 53 36 65 69 191
AKkKkar, et. al (2014) 204 99 96 232 14 75 59 222 27 164 5 96 109
Akkar and Bommer (2010) 371 265 285 94 58 62 16 718 59 543 169 169 240
Akkar and Cagnan (2010) 70 36 750 314 49 83 74 132 48 84 20 74 151
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Boore and Atkinson (2011) 94 9 246 341 56 93 104 89 94 83 97 94 119
Boore, et. al (1993) 5315 3387 | 7868 | 3198 1627 232 474 2669 749 2954 | 711 2669 2653
Boore, et. al (1997) 5026 3484 | 8779 | 3931 1665 755 2396 | 22986 | 3809 | 14678 | 8197 3931 6882
Boore and Atkinson (2008) 760 345 1640 99 129 49 47 49 30 101 57 99 301
Campbell and Bozorgnia (2003) | 2715 2298 | 4173 | 1968 981 250 935 11744 | 1872 | 8228 | 3901 2298 3551
Campbell and Bozorgnia (2008) | 947 558 1723 331 223 13 162 1991 307 1421 | 606 558 753
Campbell and Bozorgnia (2014) 96 36 565 314 46 90 95 47 80 38 84 84 135
Chiou and Youngs (2008) 115 28 379 315 46 91 101 87 91 77 96 91 130
Climent, et. al (1994) 7349 4787 | 10851 | 6462 2082 902 2673 | 19171 | 5195 | 15230 | 6210 6210 7356
Lin (2009) 505 251 719 15 72 36 27 795 103 573 214 214 301
Chiou and Youngs (2014) 38 2 775 353 64 92 102 85 91 77 96 91 161
Zhao, et. al (2006) 875 497 1046 291 169 26 41 209 83 208 114 208 324
Bang 111.6: Ket qua tinh toan do léch gitra gia tri PGA ly thuyét va gia tri PGA quan sat cho toan bg 5 tran dong
dat thuoc vung Z2 — vung Pong Bac Bac wng voi tung tram ghi duwoc va 28 duong cong tat dan kiém nghiém.
Misfit (%)
2010.06.23.0151 | 2010.09.15.0610 2010.11.05.1203 2010.11.06.0944 2011.01.26.0724
AGVB | BVVB | NTVB | BDVB | AGVB | BVVB | NTVB | AGVB | BVVB | NTVB | AGVB | BVVB | NTVB | BDVB | Median | Mean
AKKar, et. al (2014) 18 28 11 247 14 2 16 33 50 74 60 29 79 80 31 53
Zhao, et. al (2006) 11 2 239 | 176 65 66 317 9 19 13 9 71 59 36 48 78
Abrahamson and Silva 51 25 13 2 45 39 15 50 10 69 408 | 143 | 143 | 613 48 116
(2008)
g‘(’)‘:};‘; and Atkinson 35 75 | 43 9 6 138 | 52 | 46 | 20 | 66 | 173 | 93 | 45 | 198 | 49 71
Allen2012 8 50 35 179 2 55 21 40 16 72 530 | 302 | 189 | 637 53 153
‘(42'3‘1‘3; and Cagnan 46 62 25 122 39 59 31 62 78 84 | 2891 | 1233 | 1275 | 3716 70 694
(Cz?)‘;“‘l;be“ and Bozorgnia | = 79 52 66 61 80 54 71 87 75 93 587 | 444 | 213 | 620 79 184
Lin (2009) 96 24 226 | 929 | 203 84 265 74 9 23 71 87 23 6 79 152
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Atkinson and Boore 146 71 278 904 194 100 | 261 78 6 19 5 86 48 62 82 161
(2006)
Akkar and Bommer 116 57 168 846 155 83 153 56 4 43 75 11 88 96 86 139
(2010)

, 88 39 77 92 92 61 87 93 70 95 87 93 14 99 88 78
Chiou and Youngs (2008)

_ 90 64 79 89 91 69 85 92 75 95 431 289 142 | 449 90 153
Chiou and Youngs (2014)
g‘:;;rle) and Atkinson 92 57 86 94 95 64 90 96 80 97 93 3 8 160 91 80
Silva, et. al (2002) 87 153 185 718 204 | 291 235 70 89 30 88 56 94 98 96 171

) 61 120 149 315 112 174 151 24 40 44 | 2698 | 726 | 1418 | 4937 150 784
Somerville, et. al (2009)
(T;:);*‘S‘;O“ and Pezeshk 383 291 541 1842 | 480 345 512 251 136 38 30 47 64 83 271 360
‘(‘1‘9"91;‘)50“ and Boore 161 208 300 706 235 303 327 112 114 7 734 413 280 815 290 337
(CZ?)‘(;‘tgbe“ and Bozorgnia | 3¢5 164 560 | 2415 | 633 282 | 628 327 90 55 642 539 | 238 | 579 461 538
Toro, et. al (1997) 573 386 875 | 3321 | 1038 | 623 | 1050 | 541 257 139 167 179 20 84 464 661
Pezesh, et. al (2011) 606 | 449 | 936 | 2981 | 977 716 | 1046 | 519 311 146 30 55 ) 6 484 631
) 696 | 494 | 1092 | 2885 | 1174 | 778 | 1256 | 621 335 187 590 846 | 207 197 658 811
Somerville, et. al (2001)
Campbell (2003) 996 | 759 | 1568 | 4882 | 1805 | 1316 | 1902 | 966 | 592 | 317 6 32 56 12 862 | 1086
Toro, et. al (2002) 898 500 | 1464 | 5102 | 1940 | 1139 | 1956 | 1006 | 489 | 312 | 1499 | 518 | 636 | 2551 | 1073 | 1436
Frankel, et. al (1996) 1036 | 998 | 2130 | 5952 | 3143 | 2616 | 3697 | 1627 | 1207 | 600 155 55 17 e 1122 | 1676
Boore, et. al (1993) 796 | 1406 | 1712 | 2345 | 1993 | 3012 | 2468 | 983 | 1330 | 413 78 38 90 96 1157 | 1197
((;’(‘)'(;‘gbe“ and Bozorgnia | 5055 | 778 | 3133 | 16333 | 5128 | 1825 | 4677 | 2654 | 782 811 898 604 355 919 1372 | 2923
Boore, et. al (1997) 3470 | 950 | 5966 | 28170 | 8616 | 2163 | 8757 | 4544 | 951 | 1594 15 14 12 47 1878 | 4662
Climent, et. al (1994) 3790 | 1709 | 6021 | 24171 | 8591 | 3415 | 8739 | 4718 | 1643 | 1602 | 669 | 408 | 248 | 524 | 2562 | 4732
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Vi tong s 342 bang ghi tir 12 tran va 16 tram, ving Z2 véi tong s6 150 bang ghi
tir 5 tran va 23 tram, ving Z3 véi tong s6 128 bang ghi tir 17 trdn va 13 tram, ving Z4
v6i téng s6 45 bang ghi tir 5 tran va 4 tram, cac két qua tinh toan da duoc tong hop lai dé
x4c dinh ra gid tri median va trung binh tong céng tmg v4i 28 dudng cong cho ting

vung (Bang II1.7).

Bdng II1.7: Bdng tong hop gid tri trung binh va trung vi theo dé léch giita PGA 1y thuyét

va PGA quan sdt cho tirng vimg img véi 28 dwong cong tdt dan.

Misfit (%)
Zone 1 Zone 2 Zone 3 Zone 4

Median | Mean | Median | Mean | Median | Mean | Median | Mean
Allen2012 146 257 183 579 51 68 53 153
Atkinson and Boore (1995) 547 727 517 1101 171 237 290 337
Atkinson and Boore (2006) 496 662 170 457 81 140 82 161
Campbell (2003) 2492 3270 417 1546 872 1058 862 1086
Frankel, et. al (1996) 3576 | 5130 506 1697 | 1859 | 2301 1122 | 1676
Pezesh, et. al (2011) 1507 1989 214 981 484 697 484 631
Silva, et. al (2002) 473 683 92 315 194 246 96 171
Somerville, et. al (2001) 1644 | 2160 1247 | 2229 441 611 658 811
Somerville, et. al (2009) 316 464 396 3833 87 133 150 784
Tavakoli and Pezeshk (2005) 821 1157 264 727 178 280 271 360
Toro, et. al (1997) 1396 1914 387 1085 379 525 464 661
Toro, et. al (2002) 2293 3118 1493 | 3074 744 995 1073 | 1436
Abrahamson and Silva (2008) 171 369 159 415 114 172 48 116
AKkKar, et. al (2014) 120 198 72 147 42 59 31 53
Akkar and Bommer (2010) 349 475 83 317 59 107 86 139
Akkar and Cagnan (2010) 57 100 349 3934 69 63 70 694
Boore and Atkinson (2011) 73 85 90 189 71 70 91 80
Boore, et. al (1993) 3182 | 4354 423 1536 | 1730 | 1922 | 1157 | 1197
Boore, et. al (1997) 7412 | 12571 | 1279 | 5159 | 1831 | 3089 | 1878 | 4662
Boore and Atkinson (2008) 193 363 134 296 85 133 49 71
Campbell and Bozorgnia (2003) | 4372 | 6586 | 1683 | 3421 | 1152 | 1847 | 1372 | 2923
Campbell and Bozorgnia (2008) 946 1280 942 2193 209 306 461 538
Campbell and Bozorgnia (2014) 53 81 87 524 53 54 79 184
Chiou and Youngs (2008) 69 93 91 186 66 77 88 78
Climent, et. al (1994) 8762 | 13317 | 2098 | 5742 | 2236 | 3551 | 2562 | 4732
Lin (2009) 432 611 112 364 74 141 79 152
Chiou and Youngs (2014) 61 78 91 300 65 60 90 153
Zhao, et. al (2006) 400 606 89 241 102 183 48 78
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Tir bang I11.7, ¢6 thé thdy Gng véi ving Z1- Tay Béc, dudng cong tit dan phu hop
nhat 1a Campbell and Bozorgnia (2014) va Chiou and Young (2008) trong khi duong
cong tat dan chin dong Akkar, et. al (2014) phu hop nhat cho céc ving Z2 — Péng Bic,

Z3 — mién Trung va Z4 — mién Nam. Dé dap Gmg yéu cau tinh toan theo cdy logic, tir
bang II1.7, nhom thuc hi¢n da lya chon mdt $6 duong cong tat dan phu hop nhét cho
tung vung (bang I11.8).

Bang II1.8: Bang lira chon cdc dwong cong tdt dan phir hop nhdt iing véi cdc viing

nghién ciru.

Attenuation 1

Attenuation 2

Attenuation 3

Attenuation 4

Attenuation 5

71 - Tay Chiou and Campbell and Boore and Chiou and Akkar and

Bic Youngs (2014) | Bozorgnia (2014) | Atkinson (2011) | Youngs (2008) Cagnan (2010)

72 - Pong | Akkar, et. al Chiou and Boore and Zhao, et. al Boore and

Bic (2014) Youngs (2008) Atkinson (2011) | (2006) Atkinson (2008)

73 —mién Akkar, et. al Campbell and Chiou and Akkar and Allen2012

Trung (2014) Bozorgnia (2014) | Youngs (2014) Cagnan (2010)

74 — mién | Akkar, et. al Boore and Chiou and Zhao, et. al Boore and

Nam (2014) Atkinson (2008) | Youngs (2008) (2006) Atkinson (2011)
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PHAN II. THANH LAP TAP BAN PO NGUY HIEM PONG PAT VIET NAM

I. Tinh hinh nghién ctru

b6 nguy hiém dong dat duoc dinh nghia nhu 1a xéc suat xuit hién mot gia tri rung
dong nén do dong dat gay ra tai mot diém trén bé mit ciia Trai Dat. Cac két qua danh gia
do nguy hiém dong dat duoc st dung nhu dir liéu dau vao cho céc tinh toan danh gia rui
ro dong dat, khi duoc két hop véi cac két qua danh gia hiéu Gng nén dia phuong (nhu
khuéch dai rung dong nén dja phuong giy ra boi cic tram tich bo roi trén bé mat, boi
cAu truc dia chét hay dia hinh dia phuong) va céc yéu t5 dé bi ton thuong (nhu thé loai,
két ciu hay tudi tho céc cong trinh chiu rii ro) dé uée luong cac thi¢t hai do dong dat
gay ra tai khu vuc dang xét. Vi vay, viéc tinh toan va vé& ban do xac suat nguy hiém dong
dat luon dong vai trd quan trong va khong thé thiéu trong viéc danh gia do nguy hiém
dong d4t cho mot khu vue nghién ctu.

O pham vi qudc gia hay khu vuc, cac ban dd nguy hiém dong dit thuong duoc
xay dung bang phuong phap xac suat va biéu dién phan bé khong gian ctia mot trong s6
cac tham sb rung dong nén nhu gia tdc, van téc hay dich chuyén nén. O Viét Nam, tham
s6 rung dong nén thuong dugc lya chon dé xay dung cic ban d6 xac suit nguy hiém
dong dat 1a dai luong gia toc cuc dai nén (viét tat tiéng Anh 1a PGA), do bang don vi gal
hay cm/s%. Gia tri thuc tién cta tham sb nay 14 & chd, nd thuong dugc st dung truc tiép
lam dau vao cho cac tinh toan tai trong cong trinh va thiét ké khang chan.

Tap ban d6 x4c sudt nguy hiém dong dat dau tién duogc Nguyén Hong Phuong
thanh 1ap cho 1anh thd Viét nam nam 1993 [45]. Dya trén ban dd phan ving dia chan
kién tao, thuat toan cua A. C. Cornell va chuong trinh EQRISK ctia R.K. McGuire dugc
st dung dé tinh toan va 1ap ban do gia tdc cuc dai nén cho lanh thd Viét nam. bay la lan
dau tién cac mo hinh xac suit dugc ap dung trong toan bd quy trinh danh gia 46 nguy
hiém dong dat lanh tho Viét nam, tir khau xir Iy thong ké cac tai liéu dong dat, wéc
luong cac tham s6 cho cic ving ngudn dén tinh toan va thanh lap cac ban d6 gia toc cuc
dai nén. Tuy nhién, do nhiing han ché vé sb licu dong dat va hiéu biét vé kién tao khu
vuc lac bay gio, trén toan bo ldnh thd Viét Nam méi chi c6 7 ving ngudn chan dong xéac
dinh, trong dé toan bo phﬁn lanh thd mién Nam Viét nam duoc st dung nhu mdt vung
ngudn don 1¢. Ngoai ra, anh hudng cua cac chin dong tir phia bién Pong ciing chua
duoc xét dén trong cong trinh ndy. Nhuoc diém néu trén di duoc khic phuc trong cc
ban do gia tdc cuc dai nén thanh 1ap cho lanh thd Viét nam va cac vung lan can cong bd
nam 1997 ciia cling tac gia. Trong cong trinh nay, anh hudéng do lan truyén chan dong tir
cac qudc gia 1an can téi lanh thd Viét Nam da duoc tinh dén bang viéc bo sung thém cac
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ving ngudn chan dong trén lanh thd Trung Qudc, Lao, Myanmar va Thai Lan. Ngoai ra,
dé tinh dén anh huong lan truyén chin dong tir cac ving bién tdi lanh thd Viét Nam,
ranh gidi ciia mot ving ngudn chan dong trén An Do Duong va 6 ving ngudn khac trén
khu vuc Thai Binh Duong ciing dugc xac dinh. Tong cong ¢ 17 ving ngudn chan dong
dugc sir dung cho céc tinh toan va vé ban dd xac suat nguy hiém dong dat duogc sir dung
trong cong trinh nay [41]. Pén nam 2004, tap ban do nay dugc tac gia cap nhat lai mot
lan nita, v6i viéc hiéu chinh lai ranh gi01 cac vung nguén trén khu vuc Bién Dong Viét
Nam [25].

Trén thé gidi, vao nam 1998, nhan thap ky giam nhe thién tai toan thé gisi
(IDNDR), Chuong trinh danh gia d6 nguy hiém dong dit toan cau cta Lién hop qudc
(GSHAP) cho ra doi ban d6 phan bd gia toc nén thanh 1ap cho pham vi toan thé gi6i
[43]. Trén ban dd nay, khu vuc Viét nam chi chiém mét vi tri rat khong dang ké, hon
nita cac ving ngudn chan dong c6 anh hudng téi Viét nam lai khong phai do cic nha dia
chan Viét nam thanh 1ap. Ciing can n6i thém rang, cac hiéu tng chan dong trén bién doi
v6i lanh tho Viét nam da khong duoc tinh dén trong cong trinh nay.

Tir nhitng ndm 2000, nhiéu dé tai, du 4n véi quy mo 16n dugc trién khai thyuc hién
trong linh vuc nghién ctru dia chin da cho phép thu thip va bd sung thém rat nhiéu dir
liéu vé dong dat, dia chat va dia vat 1y, 1am thay di rat dang ké butrc tranh vé dia chan
kién tao trén 1anh thd Viét Nam va khu vuc Bién bong. Viéc phat hién thém va chi tiét
hoa hé théng cac d6i dat gly sinh chan trén lanh tho va lanh hai nude ta ciing 1am thay
ddi dang ké phan bd khong gian cua cic ving ngudn chan dong trén lanh thd va céc
vung bién Viét Nam din dén nhu cau thiét yéu 1a viéc hiéu chinh cac ban dd xéac suat
nguy hiém dong dat da xay dung. Nam 2004, trong khuon kho cua dé tai nghién ctru cp
Nha nuéc cia Vién Vat Iy Dia cau, Nguyén Dinh Xuyén va cong su di st dung chuong
trinh CRISIS99 dé thanh lap ban d6 PGA cho lanh tho Viét nam véi chu ky 1ap lai chan
dong bang 500 nim [20]. Uu diém chinh cta ban d6 nay 1a n6 da duoc thanh 1ap dua
trén ban dd cac vung nguén chi tiét nhat trén lanh thd va thém luc dia Viét nam tinh dén
thoi diém d6. Mic du vay, cong trinh ndy chi giéi han khudn kho tinh toan trén lanh tho
va mot doi hep trén thém lyc dia Viét Nam ma khong tinh dén anh hudng cta cic ving
ngudn chan dong trén khu vuc Bién Pong. Ban d6 nay sau d6 dugc st dung trong Tiéu
chuan xay dung Viét nam TCXDVN 375:2006 dugc ban hanh vao nam 2006.

Niam 2010, ciing trong khuon kho hai dé tai nghién ctru cdp Nha nude, Nguyén
Hong Phuong d3 sir dung chuwong trinh CRISIS99 dé cap nhat tap ban d6 xac suit nguy
hiém dong dat cho lanh thé Viét Nam va khu vuc Bién Pong [2]. Uu diém 16n nhit cta
ban d6 nay 13 n6 duoc xdy dung trén co sé mot so dd cac ving ngudn chan dong day du
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nhat tir trude dén nay trén ca lanh tho Viét Nam 1an khu vuc Bién Pong. Trén lanh tho
Viét Nam, toan bd cac ving ngudn duoc ké thira tir ban dd cua Nguyén Dinh Xuyén
nam 2004. Trong khi d0, trén khu vuc Bién Pong va cac ving bién thudc cac qudc gia
1an can nhu Phi lip pin, Malayxia, Thai lan va Pai Loan ciing dugc xay dung chi tiét va
v6i do tin cdy cao. Tuy 1a tdp ban do day du nhat tir truée dén nay, cac két qua cua ban
dd nam 2010 chi duge cong bd cho dai ven bién Viét Nam va khu vuc Bién bong bao
gom hai quan dao Hoang Sa va Trudng Sa.

Trong khoang thoi gian tir ndm 2014 dén nam 2015, hai nhom tac gia da dong
thoi tién hanh cac nghién ctru cap nhat tip ban dd xac suit nguy hiém dia chan cho lanh
tho Viét Nam va vung bién ké can. Nguyén Lé Minh va nnk.(2014) cip nhat phién ban
tap ban do ciia Nguyén Pinh Xuyén va nnk. (2004) trong khudn khdé mot hop dong véi
Bo xdy dyng, trong khi Nguyén Hong Phuong va Pham Thé Truyén (2015) cong bd
phién ban cap nhat cua tap ban d6 do Nguyén Pinh Xuyén va Nguyén Hong Phuong
thuc hién nam 2010. Do 4ap dung ciing mot phuong phap ludn va mé hinh dia chan kién
tao lam dAu vao tinh todn, cac san pham cua hai tap thé tac gia néu trén khong c6 nhiéu
khac biét vé mat hinh dang phan bd khong gian va cac gia tri rung dong nén.

Muc dich ciia nghién ciru nay 1a hiéu chinh va hoan thién tip ban do xac suat
nguy hiém dong dat cho lanh th Viét nam va khu vuc bién Pong di xay dung trén co s&
cap nhat cac s liéu dong dét va hiéu chinh ranh gidi cac ving ngudn chan dong cé luu y
t&i cac tai liéu moi nhat vé dja chan kién tao khu vue. Co thé coi cong trinh nay nhu la
su hop nhit c6 hiéu chinh ctia hai tap ban do d6 nguy hiém dong dat do hai nhom tac gia
d3 néu ¢ trén cong bd gin day nhat (Nguyén Lé Minh va nnk., 2014; Nguyén Hong
Phuong va Pham Thé Truyén, 2015).

I1. Phwong phép xac suit danh gia d§ nguy hiém dong dat
IL.1. Co s6 ly thuyét

Trong nghién ctru nay, phuong phap xac suit kinh dién danh gia do nguy hiém
dong dat do Cornell va Esteva cing dé xuat 1an dau tién nim 1968 duogc ap dung [43,
44]. Phuong phap xac suat dua trén gia thiét cho rang néu cac ving ngudn chin dong
khac nhau dugc xac dinh trong pham vi khu vyc nghién ctru thi sy phéat sinh cua cac tran
dong dat xdy ra trong pham vi mdi ving ngudn c6 tinh doc lap théng ké va do d6 tan
suat bi vuot qua MM) cua céac gia tr1 do 16n dong dat M bi vuot qua trong mot don vi
thoi gian c6 thé tinh dugc bang cach st dung cac sé liéu trong danh muc dong dat. Pai
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lugng M(M) dugc tinh béng sb tran dong dat c6 d6 16n M bj vuot qué trong mét don vi
thoi gian va dic trung cho tinh dia chin ctia ving ngudn chan dong.

Phuong phép xac suat cling gia thiét 13 tit ca cac diém nam bén trong pham vi mot
vung nguén chin dong déu co thé duoc coi 1a mot chan tiéu dong dat. Khi do, tan suat bi
vuot qua ciia mot gia tri gia tbe nén a gy ra boi mot ngudn diém don 1é (ngudn thi 1)
duogc tinh theo cong thirc:

vi(@=Zwyj [y (- D) Pr(4 > a M R;;)dM  (18)

o0 day Mo va My lan luot 1a cac gid tri can dudi va can trén cua do lon dong dat,
Pr(A>a]M,Rj)) 13 x4c suat dé gia téc nén A tai diém dang xét vuot qua mot gia tri a cho
truoc dudi tdc dong cia mot tran dong dat c6 d6 16n M va c¢6 chin tiéu nam cach diém
tinh mot khoang bang Rj. Trong cic chwong trinh tinh toan, R; 1a khoang cach giita
diém tinh va mét don vi nguén, tac 1a mot trong cac thanh phén nho nhit ma vung
ngudn chan dong duoc chia déu ra. Cac trong sé wij duoc gan cho mdi don vi ngudn véi
gia thiét 1a Tw;=1. Cudi cing, anh hudng cua tit ca N ngudn chan dong tdi diém dang
x¢t dugc tinh bdi cong thirc:

v(a) = XL, vi (@) (19)
MBS hinh tinh dja chan dugc st dung trong nghién ctru ndy 1a mé hinh Gutenberg-
Richter cai tién, theo d6 tan suit bi vuot qué cua gia tri do 1on dong dat duoc tinh béng
cong thuec:

BM_e 3M0
/10 _3MO e -BMy ’

AM) = Mo<M<M, (20)

trong d6 Ao 13 tAn sudt bi vuot qua cua d6 16n dong dat M, B 1a dai luong tuong duong
v6i “tham s6 b" ctia mdi ving ngudn chan dong va M, 13 do 16n dong dat cuc dai ude
luong cho mdi ving ngudn chan dong.

Véi gia thiét 1a sy phat sinh dong dat trong mdi ving ngudn tuan theo luat phan
bd Poat xOng, ham mat do xac suét cua dai luong d6 16n dong d4t M duoc cho bai:

daM) _ —BM
p(M) = ——" oﬁ—wo —gwin > MisM=M. (21)

I1.2 Chwong trinh (Phin mém tinh toan)

Nghién ciru nay st dung chuong trinh CRISIS2015 dé tinh toan va thanh lap bo
ban do d6 nguy hiém dong dat cho 1anh tho Viét Nam va ving bién ké can. Phan mém
dugc xay dung bdi Ordaz, M., Aguilar, A., va Arboleda, J., thugc truong dai hoc k¥
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thuat UNAM, Mexico. Hién tai CRISIS2015 1a phién ban dugc cap nhat moi nhét cla
chuong trinh géc mang tén CRISIS.

CRISIS 15 chay trén hé diéu hanh cua Microsoft Windows, véi giao dién dd hoa
than thién cho phép ngudi st dung cc cong cu truc quan qua cac khau tir viée nhdp sb
liéu dau vao, tinh toan do nguy hiém dong dat dén viéc tao cac san phém dd hoa tir cac
két qua tinh toan dau ra.

CRISIS 4p dung phuong phéap luan kinh dién trong danh gia xac suat do nguy
hiém dong dét, theo d6 cac ngudn chan dong duoc mo hinh hoéa dudi dang céc diém,
duong hay da gidc. Su phat sinh dong dat theo thoi gian dugc gia thiét 1a tuan thu luat
Poisson, va do d6 chuong trinh cho phép lya chon 4p dung mot trong hai loai tuong
quan giita d6 16n va tan sudt dong dat 13: 1) phan bd dang ham mii cit cut caa do 16n
dong dit (theo quy luat Gutenberg-Richter (1944)) va phan bd d6 16n dong dit dic trung
(theo quy luat Youngs va Coppersmith, 1985)). Pang chu ¥ 1a phan mém cho phép xtr Iy
tinh bat dinh cua cac dit liéu tinh dia chan dau vao. CRISIS khong chi cung cép mot tap
hop cac phuong trinh tit dan chan dong c6 sin, ma con cho phép nhép vao cac phuong
trinh moi dudi dang bang.

Trong s6 cac két qua tinh toan, CRISIS cho phép tao ra mot sb san phém dd hoa
quan trong nhu cac ban do nguy hiém dong dat, cac dd thi nguy hiém dong dat, phd
ddng dang nguy hiém dong dét, két qua phan tach nguy hiém dong dit, ...

I11. Két qua

IIL1. T4p ban dd x4dc suat nguy hiém dong dat theo dinh gia toc nén trén nén da
goc lanh tho Viét nam (theo tiéu chuin Chau Au)

‘ Vc"ri viéc s‘ﬁ: dung chuong tri,nh CRISIS2015 cua Ordaz va cong su, va st dung‘céc
nguén s liéu déu vao da duoc tién hanh nghién ciru cap nhat nhu da néu trong phéan I
bao goém :

+ Ban d6 cac vung ngudn phat sinh dong dat trong khu vuc nghién ctru (Hinh

I1.2).

+ Cac tham ,sé nguy hiém dong dat va cac tham s6 phuc vu tinh toan d6 nguy

hiém dong dat x4c dinh cho tung vung nguon (Bang 11.2).

+ B cac duong cong tit dan chan dong Chiou and Youngs (2014) va Campbell

and Bozorgnia (2014) cho khu vyc Tay Bac va Akkar et. al (2014) cho vung Dong

Bac, mién Trung va mién Nam.

Poi V(’Ii’té'[ ca cac \(fmg ngqén, gia tri can dudi do 16n dong ~dét cju:qc chon la
Mo=4,0. Gia toc cuc dai nén (do bang don vi % gal) dugc tinh tai moéi diém cua mang
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luéi 0,1°%0,1° phu 1én toan ving nghién ctru va duge st dung Qé tinh todn d nguy hiém
dong dé}t cho toan bo léqh thé Viét N‘am. Thep do, bo ban d6 xac suat do nguy hiém
dong dat theo dinh gia téc nén trén nén da goc theo cac chu ky lap lai 100 nam, 300
nam, 500 nam, 1000 nam, 2500 nam, 5000 nam va 10000 nam trén toan lanh tho Viét
Nam da duoc tinh toan.

Trong phan Phu luc minh hoa tip ban dd xac suit nguy hiém dong dat thanh lap
cho 1dnh thd Viét nam va khu vuc bién ké can. Cac ban d6 biéu thi phan bd khong gian
cta dai lugng gia téc cuc dai nén (PGA) do bang don vi em/s” (hay gal) tinh cho nén da.
Kém theo mdi ban dd con co bang liét ké cac gia tri PGA cuc dai tai mdi ving ngudn
chan dong tmg véi ban dd do.

Theo két qua tinh toan, tmg v6i hai chu ky lap lai 500 va 10000 nam, mién Béc
Viét Nam co6 gia tri PGA tuong tng trong khoang 0.04 — 0.22(g) va 0.04 — 0.44 (g)
Trong d6 khu vuc c6 gia tri PGA cao nhat ndm & Tay Béc tuong tmg trong khoang 0.16
—0.22 (g) va 0.36 — 0.44 (g). Khu vuc cao nhat & doi dut giy séng Hong co gia tri PGA
tuong tng trong khoang 0.1 — 0.14(g) va 0.28 — 0.38 (g). Pbi véi Mién nam Viét Nam,
ving cao nhat c6 gia tri PGA tuong tmg trong khoang 0.04 — 0.07(g) va 0.08 — 0.13 (g)
trong khi khu vuc ngoai khoi cé giad tri PGA tuong ung cao hon trong khoang 0.05 —
0.08 (g) va 0.16 — 0.28 (g). Mot s6 tinh nam trong ving ¢ do hoat dong dat manh nhu
Dién Bién c6 gia tri cao nhat twong tmg 14 0.14 — 0.2 (g) va 0.4 -0.5 (g), Son La 13 0.16 -
0.2 (g) va 0.36 — 0.42 (g). Cac thanh phd c6 mat do dan cu 16n va kinh té phat trién, Ha
Noi ¢ gia tri cao nhat twong tng 14 0.7 — 0.12 (g) va 0.24 — 0.38 (g), Hai Phong c6 gia
tri cao nhét twong tng 1 0.08 — 0.14 (g) va 0.24 — 0.36 (g), Pa Néng c6 gia tri cao nhit
tuong ung 14 0.04 — 0.08 (g) va 0.10 — 0.14 (g), H6 Chi Minh 0.04 -0.06 (g) va 0.06 —
0.13 (g). Chi tiét hon c6 thé xem tai bang B.1.

I11.2. T4p ban dd xac suit nguy hiém dong dit theo cap dong dat thang MSK-64
trén nén trung binh lanh thd Viét nam (theo tiéu chuin Nga)

Tuong ty nhu viée xay dung bo ban do6 xac suat d6 nguy hiém dong dat theo dinh
gia toc nén trén nén da goc, tap ban d6 x4c suat nguy hiém dong dit theo cap dong dat
thang MSK-64 trén nén trung binh ciing duoc xay dung bang cach sir dung chuong trinh
CRISIS2015 va céc s lidu dau vao sau day:

+ Ban dd cac ving ngudn chan dong trong khu vuc nghién ctru (Hinh 11.2).
~ + Cac tham s6 nguy hiém dong dé‘g va cac tham sb phuc vu tinh toan do nguy
hiém dong dat x4c dinh cho tung vung nguon (Bang 11.2).
+ Riéng v&i phan duong cong tit dan chan dong, nhoém thuc hién st dung dong
thoi :
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Bang B.1: Bang gid tri gia toc nén cuc dai trén nén da goc ung voi cac chu ky khac nhau cua mot sé doi dut gay,

khu viee va thanh phé

PGA (g)
Tén ving 100 nam 300 nam 500 nam 1000 nam 2500 nam 5000 nam 10.000 nam
Min | Max | Min | Max Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Déi dut gay
Soéng Hong - Song Chay | 0,056 | 0,079 | 0,073 | 0,107 0,1 0,14 | 0,128 | 0,182 | 0,175 | 0,247 | 0,221 | 0,364 | 0,279 | 0,382
Séng Ma - Fumaytun 0,061 | 0,098 | 0,085 | 0,151 0,1 0,18 | 0,145 | 0,229 | 0,192 | 0,318 | 0,238 | 0,388 | 0,295 | 0,449
Lai Chau - Pi¢n Bién 0,097 | 0,113 | 0,146 | 0,171 | 0,18 0,2 |0,2320,267 | 0,334 | 0,372 | 0,404 | 0,439 | 0,473 | 0,519
Son La 0,098 | 0,122 | 0,149 | 0,179 | 0,18 | 0,22 | 0,23 | 0,289 | 0,324 | 0,379 | 0,378 | 0,407 | 0,411 | 0,439
Song Ca 0,038 | 0,069 | 0,053 | 0,094 | 0,06 | 0,12 | 0,087 | 0,156 | 0,119 | 0,209 | 0,151 | 0,257 | 0,19 | 0,323
Kinh tuyén 109 (Phia Nam) | 0,007 | 0,021 | 0,018 | 0,0495 | 0,0269 | 0,066 | 0,047 | 0,107 | 0,086 | 0,163 | 0,12 | 0,216 | 0,129 | 0,284
Tra Bong 0,024 | 0,037 | 0,03 | 0,051 | 0,04 | 0,06 | 0,056 0,086 |0,077|0,117 | 0,097 | 0,137 | 0,139 | 0,142
Thanh phd
Ha Noi 0,042 | 0,076 | 0,062 | 0,099 | 0,076 | 0,12 | 0,1 |0,197|0,144| 0,24 | 0,177 | 0,304 | 0,218 | 0,381
H6 Chi Minh 0,017 | 0,032 { 0,025 | 0,035 | 0,04 | 0,06 | 0,04 | 0,074 | 0,046 | 0,1 | 0,046 | 0,129 | 0,046 | 0,129
Hai Phong 0,012 | 0,081 [ 0,018 | 0,13 0,04 | 0,14 |0,027 {0,177 | 0,036 | 0,225 | 0,046 | 0,271 | 0,053 | 0,326
DPa Ning 0,025 | 0,046 | 0,034 | 0,063 | 0,04 | 0,08 | 0,049 | 0,106 | 0,053 | 0,135 | 0,056 | 0,14 | 0,06 | 0,145
Vinh 0,038 | 0,069 | 0,053 | 0,094 | 0,06 | 0,12 | 0,087 | 0,156 | 0,119 | 0,208 | 0,151 | 0,258 | 0,19 | 0,32
Khu vuc
Mién Bic 0,01 | 0,122 0,015 0,179 | 0,02 | 0,22 | 0,022 | 0,282 | 0,028 | 0,376 | 0,033 | 0,407 | 0,04 | 0,438
Tay bic 0,025 | 0,122 1 0,035 | 0,179 | 0,04 | 0,22 | 0,056 | 0,282 | 0,075 | 0,376 | 0,094 | 0,407 | 0,118 | 0,438
Mién trung 0,02 | 0,07 | 0,02 | 0,095 | 0,02 | 0,12 | 0,02 | 0,158 | 0,02 | 0,209 | 0,02 | 0,259 | 0,02 | 0,322
Mién nam 0,02 | 0,035| 0,02 | 0,046 | 0,02 | 0,06 | 0,02 {0,081 | 0,02 |0,011]| 0,02 |0,129 | 0,02 | 0,129
Ngoai khoi phia nam 0,007 | 0,021 | 0,018 | 0,0495 | 0,0269 | 0,066 | 0,047 | 0,107 | 0,086 | 0,163 | 0,12 | 0,216 | 0,129 | 0,284
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i) Méi twong quan gitta cap dong dat v6i o 16n dong dat va khoang cach chin
tiéu theo Blake (1941) va Nguyén Dinh Xuyén va Tran Thi My Thanh (1999):
[=1.45*M —3.2*logR +2.8
i1) Mbi tuong quan gilra gia tri gia tdc cuc dai va cép dong dat cuc dai theo
Nguyén Pinh Xuyén va Tran Thi My Thanh (1999):
[=3.322 log(amax) + 0.093

Theo do, bo ban dd x4c suat nguy hiém dong dat theo cap dong dat thang MSK-64
trén nén trung binh theo cac chu ky Iap lai 500 nam, 1000 ndm va 5000 ndm trén toan
lanh tho Viét Nam da duoc tinh toan.

Bang B.2: Bang cdp chdn dong nén cye dai (thang MSK-64) trén nén trung binh
ng véi cdc chu ky khdc nhau ciia mot sé déi diet gy, khu viee va thanh phé

MSK-64
Tén vung 500 nam 1000 nam 5000 nam
Min | Max Min | Max Min Max
Poi dirt giy
Soéng Hong - Séng Chay VII VIII VIII VIII VIII IX
S6ng Mi - Fumaytun VII VIII VIII VIII VIII X
Lai Chau - Dién Bién VIII VIII VIII IX X IX
Son La VIII VIII VIII IX IX IX
Song Ca VII VIII VII VIII VIII X
Kinh tuyén 109 (Phia Nam) \Y% VII VI VII VIII VIII
Tra Bong VI VII VI VII VII VIII
Thanh phé
Ha Noi VII VIII VII VIII VIII X
H6 Chi Minh VII VII VI VII VI VIII
Hai Phong VI VIII \Y% VIII VI IX
Pa Ning VI VII VI VII VI VIII
Vinh VII VIII VII VIII VIII IX
Khu vuce
Mién Bic \ VIII \' IX VI IX
Tay bic VI VIII VI IX VII X
Mién trung \' VIII \% VIII \ IX
Mién nam \ VII \ VII \Y% VIII
Ngoai khoi phia nam \Y% VII VI VII VIII VIII
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Theo két qua tinh toan, ing véi hai chu ky 13p lai 500 va 10000 nim, mién Bic
Viét Nam c6 cap chan dong theo thang MSK-64 twong tng trong khoang V -VIII va VI
— IX. Trong d6 khu vuc c6 cdp chin dong cao nhat nim ¢ Tay Béc twong tng trong
khoang cdp VII - VIII va VIII - IX. Khu vuc cao nhit ¢ d6i dit giy song Hong co cip
chén dong tuong tng trong khoang VII - VIII va VIII — IX, xap xi nhu khu vuc Tay Bic.
Déi véi Mién nam Viét Nam, ving cao nhat c6 cip chan dong twong ung trong khoang
VI - VII va VII — VIII, twong duong vé&i khu vuc ngoai khoi phia nam. Mt s6 tinh nim
trong ving c6 do hoat dong dat manh nhu Dién Bién hay Son La déu nam trong ving
chan dong twong tng véi cac chu ky 1a cap VIII va cap IX. Cac thanh phd c6 mat do dan
cur 16n va kinh té phat trién nhu Tp.Ha Noi, Tp.Hai Phong déu c6 gia tri cao nhét tuong
g 13 VII - VIII va VIII - IX, Tp. Pa Ning va Tp.H6 Chi Minh ¢6 gia tri cao nhit twong
g 12 VI va VII. Chi tiét hon c6 thé xem tai bang B.2.

I11.3. T4p ban do xac suat nguy hiém dong dat theo pho phan ng gia toc trén nén
d4 loai B lanh tho Viét nam (theo tiéu chuan My)

Pé xay dung Tap ban dd xac suat nguy hiém dong dat theo pho phan mg gia toc
trén nén d4 loai B 1anh thd Viét nam tmg voi hai chu ky 0.2 gidy va 1 gidy, ngoai viéc sir
dung dau vao 1a cac ving ngudn phat sinh dong dat va cac tham sb ving ngudn tuong tur
nhu hai phan trén, nhom nghién ctru st dung cac dudng cong tit dan chan dong xay
dung theo phd phan tng tai chu ky 0.2 gidy va 1 gidy ctia Campbell and Bozorgnia
(2008) va Akkar et. al (2014). Trong d6, cac duong theo pho ctia Campbell & Bozorgnia
(2008) duoc st dung cho khu vuc Tdy Bic va cac duong cong tat dan theo phd cia
Akkar et. al (2014) duoc st dung cho ving Pong Béic, mién Trung va mién Nam.
Phuong trinh dudng cong tat dan chan dong theo dét theo phd phan g gia tdc g véi
hai chu ky 0.2 gidy va 1 giay duoc st dung ¢ ddy dugc néu van tit nhu sau :

+ Campbell & Bozorgnia (2008)

Phuong trinh tong quat cia mo hinh tit dan chin dong Campbell & Bozorgnia
(2008) c6 dang (Campbell and Bozorgnia, 2008):
Iny =fmag +fdis+fflt+fhng + fsite T fsea (1)
& day Y 1a gia tri trung vi cta trung binh nhan ctia thanh phan nam ngang ctia PGA (g),
PGV(cm/s), PGD (cm) hay PSA (g); M 1a d6 16n dong dit theo thang mo men; fruag 14 s6
hang phu thudc do 16n dong dat, Sais 12 s6 hang phu thudc khoang cach, f 1a s6 hang phu
thudc dang co cu ciia dut giy, fing 13 s6 hang phu thudc canh treo cua dut gly, fir 12 s6
hang phu thudc phan mg cua dia diém nong, fies 13 s hang phu thudc phan tng cia
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tram tich. Cac s6 hang thanh phan cta cong thiuc 1 lan lugt dugc tinh theo cac cong
thirc:

fsite
fsite

fsite

fsed
fsed
fsed

fmag =
fmag

=c ln(
10 )

= (c10 + kan)In (VZ_:O)

Co + ¢4
=co+c M+ c;(M—5.5)
fmag = €0 + ¢1M + c;(M — 5.5) + ¢3(M — 6.5)
fais = (ca + csM)In (\/REyp + c£),
frit = ¢1Fry frit,z + csFyms
frit,z = Zror néu Zrogp = 1;

) + k,{In [A1100 + c(

Vs3o0

1100

= (c10 + kyn)In (k_l)
=c11(Z5—1)
=0

Vs
kq

fflt,Z =1 néu ZTOR >1

30)n

néu M<5.5;
néu 5.5<M<6,5;
néu M>6.5

] — ln[A1100 + C]}néu V530 < kl’

néu ky < Vgs3o < 1100;

néu V530 > 1100

néu Z, s < 1;

néul <Z,s <3;
néu Z,s >3

o0 day Favu 1a bién s6 chi loai dut gdy thuan va thuan xién; 47500 12 gid tri trung vi cla
PGA trong 16p tdm tich co véan tc song ngang Vs;=1100 m/s; ¢; 1a cac hé sé thuc

nghiém, ¢, n va k; 1a cac hé sb 1y thuyét dugc cho trong cac bang.

T(s)

c0

cl

c2

c3

c4

c5

c6

c7

c8

c9

cl0

cll

cl2

k1

k2

k3

02 | 0486 | 05| -0446 | 0398 | -222| 047 | 76| 028 | -0.012| 049 | 2.194 | 004 | 061 | 748 | -2.188 | 1.856
I | 6406 | 1196 | 0772 | 0314 | -2 | 017 | 4 [0255| 0 049 | 1571 | 045 | 1 | 400 | -1955 | 1.929
+ Akkar et al. (2014)
In(Y ) =In [Yrer(My, R, SoF)] + In [S(Vz0, PGArer)] + €0 (2)

trong do
In(Yzer)

ra1 +a,(M,, — ¢;) + a3(8.5 — M,)? + [a, + as(M,, — ¢;)]In (\/R2 +ad) +agFy +agFr + S

A

\

va

forM,, < c;

for M,, > c¢;
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a, + a;(M,, — ¢;) + a3(8.5 — M,,)? + [a, + as(M,, — ¢c))]In ( [R2 + a2) + agFg + agFg + S

(3)
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V.
[ Ve PGARgr + (220"
b, In (V—) + byln 2 For Veso < Ve
In(S) =+ REF (PGAggr + c)(ﬁ)” (4)
min (Vgz0.V,
blln[ sz CON] for Vgso > Vegr
\ VREF

& day In(Y) 1a gia tri trung vi cta gia toc pho; In(Yrer) 1 mo hinh rung dong nén tham
chiéu qua ham s6 dang phi tuyén ctia khuéch dai nén Ln(S); My, 1a d0 16n dong dét theo
thang m6 men; R 1a khoang cach tir ngudn t6i diém tinh (km), v6i Ryp, Repi,Ruyp duogc sir
dung tuong Gng voi timg mo hinh tit dan chan dong; Fx and Fr 1a cac bién biéu thi loai
dut giy ngudn, déu bang don vi Gmg v6i dit gay thuin va chom nghich va bang khéng
trong truong hop ngugc lai. Hé s6 ¢ trong mo hinh rung dong nén tham chiéu tuong
ung voi gia tr1 do 16n dong dat My=6.75. Sai sb ngau nhién ¢ bao ham ca do léch bén
trong mdi tran dong dat (¢) va do 1éch gitta cac tran dong dat (t ); by va by 1a cac tham s6
phu thudc chu ky va ¢ va n 1a cac tham s khong phu thudc chu ky cia mé hinh tham
chiéu. M6 hinh tham chiéu duogc gia thiét 1a co gia tri Vszo = 750 m/s (Vrer) va Vcon =
1, 000 m/s 1a gié tri t&i han cta Vsso tai d6 sy khuéch dai nén 1a mot hang s6. PGArer 14
gia tri rung dong nén trén nén d4 tinh dugc tir mo hinh tham chiéu. Trong d6

a2 as a6 a7 cl c n
0.0029 | 0.2529 7.5 -0.5096 6.75 2.5 32

va
T(s) al a3 a4 a8 a9 bl b2 ()] T
0.2 2.73872 | —0.03462 | —1.28877 0 0.0493 | —0.65315 | —0.44644 | 0.6645 0.3842 0.7676
1 0.52349 | —0.14345 | —0.81838 0 0 —1.01331 | —0.28702 | 0.6787 0.3943 0.7849

Theo két qua tinh toan, Gmg véi chu ky lap lai 2500 ndm, nhin chung gia trj gia tdc
nén cuc dai tai chu ky giao dong 0.2 gidy cao hon nhiéu so véi gia tri gia tdc nén tai chu
ky 1gidy. Mién Bic Viét Nam c6 gia trj gia toc nén cuc dai tai chu ky giao dong 0.2 gidy
va lgidy tuong ung trong khoang 0.04 — 0.6(g) va 0.02 — 0.14 (g). Trong d6 khu vuc
Tay Béc ¢ gia tri cao nhét twong tGng trong khoang 0.4 — 0.6 (g) va 0.08 — 0.14 (g), va
d6i dat giy song Hong c6 gia tri PGA trong khoang 0.3 — 0.4(g) va 0.06 -0.08 (g). Di
v6i khu viue mién nam Viét Nam va ngoai khoi phia nam, trong khi tmg véi chu ky giao
dong 0.2 gidy gia trj gia toc nén cuc dai twong d6i cao trong khoang 0.14 — 0.23(g), thi
g véi chu ky giao dong 1 gidy gia tri gia toc nén cuc dai lai khong dang ké < 0.04 (g).
Mot sb tinh nam trong vung c6 do hoat dong d4t manh nhu Dién Bién co gia tri cao nhat
tuong ung 1a 0.5 -0.6 (g) va 0.09 -0.14 (g), Son La l1a 0.25 — 0.6 (g) va 0.08 — 0.14 (g).
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Do6i véi cac thanh phd c6 mat do dan cu 1on va kinh t& phat trién, Tp.Ha Noi c6 cac
khoang gié tri cao nhét twong tmg 13 0.2 -0.4 (g) va 0.06 - 0.08 (g), Tp.Hai Phong 1a 0.08
— 0.3 (g) va 0.03 — 0.05 (g), Tp.Pa Ning 14 0. 06 — 0.15 (g) va < 0.04 (g), Tp.H6 Chi
Minh 12 0.14 — 0.23 (g) va < 0.04(g).

Bdng B.3: Béng gid tri gia téc nén cuwc dai ting véi chu ky giao déng 0.2 gidy va 1
gidy trén nén B iing véi chu ky Idp lai 2500 ndm cia mét sé déi diet gdy, khu vee va
thanh phé

Chu ky 2500 nim
Tén vung SA 0,2s SA1,0S
Min Max Min Max
Péi dut gay
Séng Hong - Song Chay 0,316 0,403 0,056 | 0,084
Song Ma - Fumaytun 0,316 0,559 0,079 0,138
Lai Chau - Dién Bién 0,51 0,62 0,092 | 0,135
Son La 0,258 0,633 0,078 | 0,149
Song Ca 0,199 0,394 0,051 0,076
Kinh tuyén 109 (Phia Nam) 0,137 0,238 0,031 0,049
Tra Bong 0,13 0,146 0,01 0,014
Thanh phé
Ha Noi 0,2 0,4 0,05 0,08
Hb Chi Minh 0,137 0,238 0,0059 |  0,0082
Hai Phong 0,078 0,343 0,035| 0,053
Pa Ning 0,06 0,152 0,02 0,026
Vinh 0,177 0,038 0,049 | 0,087
Khu vuc
Mién Biéc 0,047 0,633 0,026 0,149
Tay bac 0,106 0,633 0,04 | 0,149
Mién trung 0,006 0,384 0,005 | 0,087
Mién nam 0,137 0,238 0,0008 | 0,012
Ngoai khoi phia nam 0,137 0,238 0,031 0,049
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PHAN III. Két luan

Céac Két qua tinh toan do nguy hiém dong dat theo ba tiéu chuan khac nhau trong
nghién ctru ndy dugc thyc hién dua trén nhimg két qua nghién ctru, cap nhat méi nhét vé
d6 hoat dong dat, ving ngudn phat sinh dong dat ciing nhu duong cong tit dan chin
dong. Tap ban d6 xac sut nguy hiém dong dat dugc thanh 1ap 1a nhitng két qua du bao
ngan han, trung binh va dai han vé do nguy hiém dong dat trén 1anh tho Viét nam va khu
vuc Bién Pong. O pham vi qudc gia va khu vuc, cac ban d6 nay cung cap nhiing thong
tin tham chiéu quan trong phuc vu cong tac quy hoach va phat trién kinh té, quc phong
ctia dat nudce. Ngoai ra, cac gia tri gia toc cuc dai nén nhan duge tir cac ban d6 nay co
thé dugc st dung 1am tai liéu tham khao cho cac tinh toan thiét ké khang chan cho céc
cong trinh xay dung dudi tai trong ctia dong dit va cac nghién ctru lién quan dén phan
vung dong dat.

Mic du da dugce thuc hién cac nghién ctru bd sung va cap nhat, by Ban dd phan
ving dong dat 1anh thd Viét nam nay ciing nhu mot sb cac két qua trude day duoc thanh
1ap ma trong d6 mot sb6 ving ngudn phat sinh dong dat cung mot sd cac tham s cta nd
duge xac dinh dya trén nhiéu gid dinh. Pé 6 duge mot bo ban dd phan vung dong dat
lanh thd Viét Nam méi voi su thay ddi mot cach toan dién vé chat va luong nham dap
g tot cac yéu cau sau nay cua cong tic quy hoach va thiét ké cac cong trinh x4y dung
trong ving dong dat & Viét Nam, can thiét phai c6 mot dé an 16n nham xac dinh va danh
gia lai mot cach chinh x4c cac ving ngudn phat sinh dong dat va cac tham s cia chung
nhu gia tri Mimay, d sdu tAng sinh chan, doi pha huy, téc do hoat dong, ...
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