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BAN PO DO NGUY HIEM PONG DAT VIET NAM
VA BIEN DONG

I. MO DAU

Viet Nam dugc bigt dén nhu mot dat nude ¢6 mai
hiém hoa dong dat kha cao. Nhitng tran dong dat
manh nhat voi magnitud dat t6i 6,7-6,8 do Richter
va tuong duong dd duge ghi nhan trong lich sir (1
tran vao the€ ky 14) va bing may (2 tran vao thé ky
20) trén phdn Tay Béc lanh thd, trong khi & ngoai
khoi, trén ving thém luc dia dong nam dat nudc,
dong dat ghi nhan duoc cling di dat t6i magnitud
6,1 (dong dat Hon Tro nim 1923).

Hien nay, su tang truong nhanh vé dan s6 va
kinh t&€ doi hoi phdi c6 nhitng két qua danh gia
dinh lugng vé do nguy hiém dong dit trén toin bo
lanh thé ciing nhu trén cic dai ven bién va ving
bién nudc ta. Hon nita, cic két qua nay phai co
tinh xdc thuc va do tin cay cao d€ c6 thé st dung
mot cich ¢o hiéu qua vao cic linh vuc phat trién
kinh t&, quéc phong va dan sinh.

Qua trinh danh gia do nguy hiém dong dit cho
mot khu vire vé thue chat 13 quéa trinh 4p dung cic
phuong phap vi cong cu khic nhau dé xac dinh
cac hieu ang chin dong dong dit (ching han do
16n, tdn sudt hay chu ky Iap lai) tai khu vuc di cho
trong mot khodng thoi gian cho trudc nio dé. Hién
nay, trén thé gidi vd ¢ nude ta, cach ti€p can xic
sudt dé danh gid do nguy hiém dong dit di chiém
uu the tuyet doi trude cac mo hinh tat dinh cla
Lien X0 (c) van thuong dugc ap dung & nudc ta
kha pho bién vao nhiing nam 80 clia the ky trude.
Cac két qua danh gid do nguy hiém dong dat
thudng dugc thé hién dudi dang tap bin dd biéu
dién phan bo theo khong gian va thoi gian cla cic
thong s6 nguy hiém dong dat khic nhau., Trudce
day, vao thoi ky nhifng nam 70-80 cua the ky 20,
khi cic phuong phip tit dinh vin con duoc st
dung khi phé bien, ngudi ta thuong hay chon
cudng do chan dong trén bé mat (gié tri / tinh theo
cic thang MMI va MSK-64) 12m thong s6 bieu dién
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trén cic ban d6 phan ving dong dit. Tuy nhién,
cing Ve sau, cic nha dia chin cang c6 xu thé chon
mot trong nhifng thong s6 rung dong nén nhu gia
toc, van toc hay dich chuyén nén lam don vi biéu
thi trén ban d6. Gi4 tri thyc tién cla cic thong 56
nay & ché, ching co thé duge ding truc ti€p lam
ddu vao cho cic tinh toan tdi trong cong trinh va
thi€t k& khang chan. Mot trong nhiing thong s6
quan trong dic trung cho do nguy hieém dong dat
thuong duge chon 1am thong s6 biéu thi trén bin
do do nguy hiém dong dat I3 dui luong gia tSc cuc
dui nén, do bing don vi gal hay emls”.

Tap ban dé do nguy hiém dong dat ddu tien
thanh 1ap cho lanh thé Viet Nam ap dung phuong
phap xac sufit ra doi nam 1993 [11]. Dua trén ban
dd phan vang dia chan kién tao, thuat todn clia A. C.
Cornell va chuong trinh EQRISK cla R.K. McGuire
dugce st dung d€ tinh toan va lap bin d6 gia téc cuc
dai nén cho lanh thé Viet Nam. Day 1a lin diu tien
cac mo hinh xic sudt duoc 4p dung trong todn bo
quy trinh danh gii do nguy hiém dong dat lanh tho
Viét Nam, tir khau x(r 1y thong ke cic tdi lieu dong
dat, ude lugng cc tham s6 cho cic ving ngudn dén
tinh todn va thanh 1ap cic bin do gia t6c cuc dui
nén. Tuy nhién, do s& lieu con it, trén cic bin do
ndy, todn bo phdn linh thd mién nam Viet Nam
duge xdc dinh nhu mot ving nguén don €. Ngoadi
ra, anh hudng cla cac chin dong tr phia Bién Dong
cling chua duge xét dén trong cong trinh niy. Nhuge
diém néu trén di duogc khic phuc trong cic bin dé
gia toc cuc dui nén thanh 1ap cho lanh thé Viet Nam
vl cic viing bién lan can, cong bo nam 1997 [12].
Trong cong trinh ndy, 6 ving ngudn mai duoc xic
dinh théem trén khu vuc Bién Dong, nhd dé cic dnh
hudng cla chan dong tir phia dong ldnh thd Viet
Nam duoc tinh dén va phin dnh trén cic bin dé.

Hudng Gng thap ky gidm nhe thién tai toin thé
2161 (IDNDR), nim 1998, Chuong trinh dinh gid
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do nguy hiém dong dit toan cdu cua Lién hgp qudc
(GSHAP) cho ra doi ban d6 phan bg gia téc nén
thanh lap cho pham vi toan thé giéi [18] ; khu vyuc
Viét Nam chi chiém mot vi tri rdt khong déng ké,
hon nita cic ving ngudn chin dong c6 anh hudng
toi Viet Nam lai khong phai do cic nha dia chan
Viet Nam thanh Iap. Ciing cin néi thém, cic hi¢u
g chin dong trén bién ddi vai lanh thd Viet Nam
khong duge tinh dén trong cong trinh nay.

Muc dich cla nghién ciru ndy 1a dinh gid va
thanh 1ap tap ban d6 do nguy hi€ém dong dat cho
lanh thé Viét Nam va toan bo Bién Pong, trén co
6 cap nhat cic s6 lieu dong dat va hiéu chinh ranh
giGi cac vang nguon chan dong ; ¢6 Iuu ¥ t6i cc tai
licu m&i nhat vé dia chan kién tao khu vuc. Co thé
coi cong trinh ndy nhv su hiéu chinh tap bdn dé do
nguy hi€ém dong dat di duoc cong bd nam 1997
cla tic gia [12] ; d€ tranh ldp lai nhiing thong tin
di cong b, trong bai ndy s& chi tap trung mo td
nhitng thay déi va hiéu chinh duoc ap dung cho
ban dé do nguy hiém dong dit méi thanh lap.

1. PHUONG PHAP DANH GIA XAC SUAT
b0 NGUY HIEM DONG DAT

1. Quy trinh chung

Viéc danh gia va thanh lap tap ban dé do nguy
hiém dong dit cho Viet Nam va khu vuc Bién
Dong duoc thue hién theo quy trinh sau :

4) Xéc dinh cic vang ngudn chan dong trong
khu vuc nghién ciru ;

b) Udc luogng cic tham s6 nguy hiém dong dat
cho timng ving nguon ;

c) Thiét 1ap quy luat tit ddn chén dong cho khu
vuc nghién ciru

d) Tinh toin, v& ban dé do nguy hiém dong dat.

2. Co'so'ly thuyét

Phuong phap giai tich danh gia do nguy hiém
dong dat dugc A.C. Cornell cong bo lan ddu tién
nim 1968 [2]. Do nguy hiém dong dit duoc dinh
nghia 12 xéc suat P, dé cudng do rung dong nén ¥
tai mot di€m s& bi vuot qua trong vong T nam do
anh huong cla tat ca cic nguén the dong dat &
xung quanh diém do gay ra. O day cudng do rung
dong dugc biéu thi bing cic thong s6 rung dong
nén nhu gia toc A, van toc V hay dich chuyén nén
D. Phuong phip Cornell dua trén nhitng gia thiét
co 8O sau day :
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a) Do lap lai cac dong dit c6 magnitud vuot
qua mot can dudi M,,;, cho trubc tuan theo luat
phan bo Poat xong thudn nhat theo thoi gian voi
tdn sudt trung binh 12 A ;

b) Tuong quan gita magnitud va tdn sudt lap
lai dong dat 1a mot ham tuyén tinh cut :

a M<Mmin
1081()N(M) = a'b(M'Mnrm) Mmin—<M—<Mm(1.\‘ (l)
0 M>Mnm.\'

\

o day M,,;, va M, - cic can trén va dudi cua
magnitud, N(M) - s6 dong dat c6 magnitud 16n hon
M x4y ra trong khu vuc nghién ciru, a va b - cac
hing s6 clia biéu thirc Gutenberg-Richter xét trong
khodng (M, M,.). Ham phan bo xéac sudt tich
lu§ cha magnitud ¢o dang :

0 M<M min
FM(’”) = k[l 'exp('ﬂ(Mmu \"Mmm))] Mmingwwmu.\ (2)
1 M>M,,u;

6 day k =[1‘€XP('ﬂ(Mmm-' miu))]-l; ﬂ == b1”10

¢) Tuong quan gilta magnitud M, cuong do
fung dong (gia t6¢ cuc dai) nén Y rai diém dang xét
va khodng cich R tr diém d6 t¢i ngudn thé€ do
dong ddt gy ra c6 dang :

Y = 3)

c,e2M R3¢

& day €- sai s6 cla quy luét tit ddn chan dong, ¢;, ¢,
vd ¢z - cac hing 6 dic trung cho timg khu vuc.

Trén co sG thuat toan cta phuong phap Cornell,
nam 1976, R.K. McGuire da xay dung chuong trinh
EQRISK 1am cong cu tinh toan va vé bdn d6 do
nguy hiém dong dat, theo d6 d6 nguy hiém dong
dat duge tinh boi cong thire [9) :

P[A]=[ [PLAM,r]fy (m)fy(r)dMdr  (4)
r M

trong dé P - ky hiéu chi xac sudt, A - bién ¢6 ¢o
xic suft cdn tim va M, r - cic bién nglu nhién lién
tuc co dnh hudng tGi bién ¢ A. Nhu vay, néu coi A
14 gi4 tri cudng do chan dong tai diém dang xét, M
12 56 do kich thuoc dong dat (magnitud hay chin
cdp), va r 1a Khoang cach tir ngudn tdi diém dang
xét, thi tir (4) ta c6 xé4c sudt dé cho chan dong tai
diém dang xét dat cuong do bing A khi dong dat
x4y ra, tinh duogce bing phép tich phan theo M vi r



cla tich giita xac sudt cd diéu kién ciia A (khi cho
trudc M va r) voi cic xé4c sudt doc 1ap cha M va r.
Phép tich phan theo magnitud dugc dua vé dang
gidi tich, con ham mat do xéc sudt ctia khodng
cich fy(r) dugc cho boi biéu thirc lan truyén chan
dong gilta nguén va diém dang xét (3).

3. Tuong quan giifa gia toc cuc dai nén va chu
ky Iap lai

Gia trj cudng do chan dong duge chon dé tinh
toan va thanh 1ap ban dé 13 gia t6c cuc dai nén va
duoc do bing don vi gal. D€ tim méi lien he giita
chu ky lap lai va gia tdc, ta xét vi du vé phan bo
cuce tri cha cic sy kién ngdu nhien.

Goi F(a) = P[A<a/M2>M,,;,] 14 xic sudt dé cho
mdi khi xdy ra mot tran dong dat c6 magnitud M
16n hon mot gia tri M,,;, cho trude, gia tri gia toc A
quan sat dugc tai diém dang xét luon nhé hon hoac
bing mot gi4 tri a cho trude. Xac suat ndy duoc
tinh béi cong thirc :

So dong dat du bio xdy ra véi A<a va M2M,,,;,)

F(a) =

Toéng s6 dong dit du bio xay ra var M2M,,;,

o)

Chu ky lap lai 1a mot dai lugng quen biét duoc
tinh tir cong thic :

Rka)

= (6)
e

voi R(a) - tdn sudt trung binh cdc tran dong dat xdy

ra voi gia tdc vuot qua dai lugng a. Chu ky 1ap lai

tinh biang nam duoc xac dinh bdi :

Ry(a) = R(a)/S6 dong dit du bio x4y ra
hang nam véi M2>M,,,;, @)
Gia str ¢c6 N tran dong dit chinh (cic su kién
doc lap vé mit thdng ke) x4y ra véi cc gi tri gia
téc tuong ung 1a A;. Him phan b tich lu§ clia cac
gid tri cuc dai trong s6 N gia tri gia t6c ndy duoc
xic dinh bdi :
Fou(a) = P [Gia tri 16n nhat trong s6 N gia trj
gia toc $& nho hon hay bing |
= P [mdi gi tri trong s6 N gid tri gia téc
$& nho han hay bing a|
=P [A;La| P |AsLa] ... P [A,La|(vi cic
sir kién doc lap théng ke vai nhau)
= F(A)", néu cic su kién phan b6 déu  (8)

Néu bin than N cling i mot bign ngiu nhién thi:

Fma\(a) = F(a)o P(N=0) = F(a)l. P(N=1) Uge o0
+ F(a). P(N=j) + ... )

= X F(a). P(N=j); j=0 =+ -

Néu N c6 phan b Poisson véi s6 trung binh A
thi :

R == (10)

By gio néu ta c6 A = @1, voi @ i tin sudt
trung binh hang nam va ¢ 1a s6 nam quan tam trong
toan bo chu ky quan sat thi :

Fop. (a) e @)
Tk (6) va (7) tacod :
1 -F(a)=1/R(a) vid @ = R(a)/Ry(a)

Suyra:
D 1(1-F(a)) = t/Ry(a)
va
Fma.\'. ! (0) :e-xp['t/RY(a)] (1 l)
Tir day ta co :
L”(an.\'. ! (Cl)) - "/R)’(a) (l 2)

Chang han, néu trong khoéng thai gian 50 nam,
x4c sudt xuat hién gia tri gia téc cuc dai nén 0,15
gal 12 90% thi ta c6 :

Ln(0,90) = -50/Ry(a)
hay

Ry(a) = -50/In(0,90)=-50/(-0,357)=474,5 nam

Nhu vay, ¢6 thé noi chu ky lap lai cla gia tri
gia toc nén 0,15 gal 12 x4p xi 475,5 nam. Bin d6
gia téc nén duoc thanh 1ap tir cac diém tinh tuong
tu con duoc goi cach khic 1a ban do phan bé gia
téc cuc dai nén voi 90% xac suat khong bi vuot
qud trong vong 50 nam, hay con dugc goi cach
khéc nita 12 ban d6 phan bo gia t6c cuc dai nén voi
10% xac suat bi vuot qua trong vong SO nam.

III. CAC VUNG NGUON CHAN DONG

bPong dat ¢6 hai nguén goc chinh : kien tao va
nai Ia. Trén ban d6 dia chan kien tao, chan tam
cic dong ddt ghi nhan duge thuong khong phan bo
rdi rdc, ma tap trung chi y&u doc theo cic doéi phi
hily, cac dat gdly kién tao va cic cung nii lira dang
hoat dong. Dic diém nay, hay con goi 14 tinh phan
doi cua cac chan tam dong dat, ciing duoc phan
anh 16 nét trén toan bo lanh thé Viet Nam va trong
khu vuc Bién Dong (hinh 1).

N
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Mot trong nhitng khau ddu tién va quan trong
clia toan bo quy trinh danh gi va thanh 1ap ban d6
do nguy hiém dong dat 1a viec phan dinh ranh gi6i
cac ving nguén chdn dong trong khu vuc nghién
cttu. Cac vung ngudn chidn dong duge xac dinh
trén co sd nghién clru cic quy luat hoat dong dong
dat, tire 12 moi lien quan gitta dong ddt va cac yéu
t0 dia chdt kién tao va dia dong luc trong khu vuc
nghién ctru. Dau tién, ranh gidi cdc ving phat sinh
dong dat manh duogc vach ra doc theo cic dat gdy
hoat dong lien quan theo nguyén tic : cic ving
phat sinh dong dat duge coi 12 téng cong cac ving
cuc dong cla tat cd cic tran dong dat cuc dai co
khd ning x4y ra trong méi doi pha hay kién tao.
D6 chinh 14 hinh chiéu cla cic mat dat gdy kién
tao (k& tir ranh giGi bén dudi cla ting hoat dong)
[én mit dat. Tuy nhién, trong nhiéu trudng hop, do
diéu kien so lieu dia chat, dia vat 1y va dong dat
con it, ranh gi6i x4c dinh theo nguyén tic trén
duoc md rong ra tly theo mat do phan bé cac chin
tam quan sat duoc, hay cin cir vao t6 hgp phan bg
clia cac dat gy, cac cung ndi lGa lién quan. Ranh
giGi cudi cing nhan duoc, vin phan dnh trung thuc
céc dic trung dia chéan kién tao co ban cua déi nhu
thé nidm, phuong clia cic ciu trac chinh va phan bs
khong gian cta cac chan tam, s& xac dinh cic viing
ngudn dong dat trong khu vuc nghién ciru,

Ap dung nguyén tic trén, ranh gidi cia 16 ving
ngudn chan dong duge vach ra trén toan bo khu
vuc nghién ctu, trong d6 co6 7 ving ngudn nim
trén lanh thd Viet Num va 9 vang nguén ndm trong
khu vuc Bién Pong va lan can. Cic ving nguén
nam trén phin lanh thd Viet Nam gém :

1) Vung ngudn Dong Bic,

2) Ving nguén Bic triing Ha Noi,

3) Ving nguén Song Héng,

4) Vung ngudn Song DA,

5) Vung nguén Song M,

6) Ving nguén Song Ci - Bic Lio,

7) Ving nguén Ven bién Nam Trung Bo.

Cin luu ¥, vé co ban, ranh gidi cic ving ngudn
trén lnh thd Viet Nam vin dugc giit nguyén nhu di
cong ba trong mot s6 cong trinh trude day [10, 11].
Trong cong trinh ndy, chi ¢6 ba ving ngudn dugc
chinh lai ranh gidi cho phi hop véi cic s6 ligu méi
dugc cap nhat, do 1a cic ving ngudn 1, 6 va 7. Cu
thé, viing ngudn Doéng Biic duoc thu hep lai cho gon
hon, phan 4nh 3 dit gdy sinb chan Dong Triéu ;
viing nguén Song Ci trude day duoce phat trién thém
sang phia tay, gop thém cic dut gdy thudc he dat

gly sinh chan Dien Bién - Lai Chau trén lanh tho
phia bic nudc Lio va dugc déi tén thanh ving
nguén Song Ca - Bic Lio ; vang nguén mién Nam
Viét Nam dugc thay the bdi ving nguén Ven bién
Nam Trung Bo chira d6i diat gdy sinh chan nim trén
ddi ven bién mién Trung nuéc ta.

Cic ving ngudn nim trong khu vuc Bién Pong
dugc danh s6 tir 8 dén 16 trén (Ainh 2), bao gom :

8) Ving ngudn kinh tuyéen 109°,

9) Ving nguén Hon Tro,

10) Ving ngudn Hoing Sa,

11) Ving ngudn Truong Sa - Kinh tuyén 114°,
12) Ving nguén dat gdy Ba Chaa,

13) Ving ngudn Hai Nam - Hong Kong,

14) Ving ngudn Dong Hdi Nam,

15) Vang nguén Dai Loan - Luzon,

16) Vang ngudn Palaoan - Bic Kalimantan.

Cac vung nguén ndm trén phan lanh thd Viet
Nam di duge mo ta chi tigt [10, 11]. Dudi day sé
chi tap trung mo td 9 ving nguén nidm trong khu
vuc Bién Dong.

1. Ving nguén Kinh tuyén 109

Day 1a ving nguén chira hé dit gdy hudng 4
kinh tuyén chay sudt mot dai ven bién mién Trung.
trong do6 tieu biéu nhat 1a dirt gy sau kinh do 109°,
dugc biét dén nhu mot dut gdy cd kha nang phat
sinh dong dat manh. Mic di vé co ché dich chuyén
cla dit gdy nay vin con c6 nhitng y kién tranh cii,
nhiéu chuyén gia cho ring nd ¢6 co ché truot bing
phai. Bé ddy tdng hoat dong cta vung ngudn nay la
khodng 15 km. Dong dat trong ving ngudn niy co
magnitud trung binh (M=4.,8) va tin suit khi cao,
tap trung chu yéu tai khu vuc dia khoi Cu lao Thu,
dugc coi 1a ving "bdn 18" chi phoi moi quan heé
gita cac hoat dong dong dat vi dia chat - dia dong
luc trén vang thém luc dia mién Trung Viet Nam
[13]. Tuy nhién, cho dén nay lai c6 mot s6 ¥ kién
cho ring cin dinh gi4 lai do 16n clda chudi dong
dat nay, do ching khong dugce ghi nhin tir mang
ludi dai tram quoc t€ [151.

2. Viing nguon Hon Tro

Ving nguén ndy chira cac chan tam dong dat
c6 ngudn goc nii lra phan bo rai ric xung quanh
cic dat gdy ndm & khu vue bé trim tich Nam Con
Son. Trong s6 cic dong dat quan sit duge, tieu
biéu nhat 1a dong dat Hon Tro, ¢6 magnitud dat tdi
6,1 do Richter, 12 hé qud cla hoat dong phun trao

101



URJURLUIEY] OBY - UROR[RJ "9 ‘UOZIN] - UROT 1ec} “pi “BUOY SUQH - WeN IPH €1 “nud e AFS 1P TI bl 1 wAni yury - g Suoniy, 11 ‘vS SutoH "0l

‘01], UOH "6 ‘o601 UaAM) yuiy '8 ‘0g SUnL], WeN U9iq UdA L “OF] oug] - B SUQS 9 ‘BN SUQS “C ¢} Fugs “p BuoL Suos “¢ ‘10N BH Suny oeg "7 Org Suog '|

uoct uIgy oNnA Ny

BA WEN IDTA QW) Yug]
uop ugo :@:m: auna oo

QRAUYH] S Y

G

‘N9

'
(L]

toN Y

M 9%

Shannian an
mhme e
-0 e

H2y

N2

3501

a0 adpl 3 001

)

j 4

L ey 4B g 1/

unbiu B [

{7
Lc_uumx

6
1| 'wiey ucyd

102



nbi lra tai viing bién Thuan Hai vao nam 1923. Do
sau chan tieu cac dong dat trong ving nguén dao
dong trong mot dai kha rong, tir 32 dén 163 km.

3. Ving nguon Hoang Sa

Chira he dirt gdy Hoang Sa - Maclesfield bao
gém 3 dit gy chinh 6 phuong chll dao dong bic
- tAy nam, ngan cich khéi Hoang Sa va tring Nam
Hdi Nam. Cac chan tam ndm trong viing nguén co
mat d6 khong cao, magnitud cuc dai dat t6i 5,6 do
Richter va do sau chan tiéu trung binh 15 km.

4. Ving nguon Truong Sa-Kinh tuyén 114°

Chédn tam dong dat tap trung doc theo hai dit
gly sau gin tring vai cac Kinh tuyén 114 va 115 °E
chay doc theo qudn dao Truang Sa. Cac dat gy
ndy thé hién 16 trén ban do di thudng trong luc, tir
vd do sau diy bién. Ket qua xac dinh co cdu chan
tieu va (ing suat trén cc dat gdy cho thay doc theo
ching c6 su dich chuyén ngang giita cic mang vo
theo huong 4 kinh tuyén va 13 phay thuan. Dat gdy
kinh do 114 con 14 ranh gidi phan chia quin dao
Truong Sa thanh hai phin c6 dic diém cau trac va
dic trung cac truong dia vat 1y kha twong phan. Co
1&¢ do vi trf dia 1y ma s6 lieu dong dat ghi nhan
duoc & vung nay rat it 6i. Trong vong 20.ndm ké tir
1965 dén 1984, tai day chi ghi nhan duogc § tran
dong dit co magnitud trén 4,0; trong d6 dong dat
cuc dai ¢ magnitud 5,9.

3. Vang nguon dut gdy Ba Choa

Ving nguén ndy chira cic chin tam co
magnitud trung binh phan bd rdi ric xung quanh
dit gdy Bu Chia chay dai theo hudng tay bic -
dong nam tir vinh Thai Lan xudng tan ving bién
dong bic Malaysia. Phian b chan tam trong ving
ngudn khi thua thét, vai magnitud cuc dai quarn sit
duoc dat tdi gid tri M = 5,0 va bé ddy ting hoat
dong 1a 15 km.

6. Vung nguon Pong Hai Nam

Nim vé phia dong dio Hai Nam, trén khu vue
odn vdng sau dang dia hio gidp voi thém luc dia
nam Trung Qudc. Chdn tam dong dat trong ving
ndy khong nhiéu (11 tran ¢ magnitud lon hon
4,0), ghi nhan duge trong khoang thai gian tir 1931
dén 1967, nhung dong dit cuc dai quan sat duoc
tai ddy co magnituddat tdi 6,7. Do siu chdn tieu
16n nhat trong viing 1a 68 km.

7. Vung nguén Hai Nam - Hong Kong

Kéo dai tr dao Hai Nam, chay-qua Héng Kong
vé phia dong bic, bao tram 1én hé dit gdy thuong
chay song song trén thém luc dia dong nam Trung
Qudc. Tinh phan d6i cia chin tam dong dat frong
ving nay khong 1o 1im, mat d6 chan tam ciing
khong cao, mic du magnitud dong dat cuc dai lén
to1 7,3 do Richter. Do sau chdn tiéu cic dong dat
¢hi nhan duoc trong khoang tir 10 dén 33 km.

8. Vang nguon Pai Loan - Luzon

Day 1a ving xdy ra dong ddt manh nhit trong
khu vuc Bién Dong. Dong dat rat manh (M =7,7)
da x4y ra véi tan sudt cao doc theo ranh giéi viing
cuén hat, noi ¢6 tac dong cua cic luc nén ép theo
phuong ndm ngang tir hai phia ngugc chiéu nhau
khién cho mang Palacan va bd tady ddo Luzon
chom [én phia tréen mdng vo Trai Dat dong nam
Bién Pong. Trong ving ciing tén tai mot s6 cung
ndi ltra dang hoat dong, gép phén tich cuc vao cac
biéu hién cla tinh dia chdn. Ving ndy dic trung
boi bé ddy tdng hoat dong rit 16n, do sau chan tieu
cuc dai ghi nhan dugce dat 200 km.

9. Viang nguén Palaoan - bic Kalimantan

Nhin chung, ch& d6 van dong kién tao clia ving
ngudn ndy ciing gidng nhu vang Dai loan - Luzon.
do trong ving cng ton tai ranh gi6i cudn hit ¢
phia tay dao Palaoan va hé cung nii Itra trong khu
vuc bién Sulu, déu chay theo hudng dong big - tay
nam. Tuy nhién, mic do hoat dong dia chan cua
ving ndy thdp hon so voi ving Dai loan - Luzon.
Phidn 16n dong dat trong ving c6 magnitud nam
trong khodng tir 4,0 dén 5,5 ; magnitud cuc dai
quan sit duge 1a 6,1. Bé ddy ting hoat dong ciing
thdp hon so véi ving Dai Loan - Luzon : do sau
chan tieu cuc dai ghi nhan duge dat 105 km.

IV. XU LY SO LIEU DONG PAT

Danh muc dong dat duoc thanh lap cho khu
vire nghién clru trén co sO tap hop cic s6 lieu goc
tir nhiéu nguén khac nhau, chi yéu 1a tir cac trung
tam dja chdn quéc t€ va mang ludi dai tram nude
tit. Cie ngudn s6 ligu chinh gom :

¢ Danh muc dong dat Viet Nam thoi ky 114-
2002 gém 2.981 tran do Vien Var ly Dia cdu,
Trung tam Khoa hoc Tu nhién via Cong nghé Quac
gia cung cdp. Danh muc ndy bao gdm ca cic s&
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lieu dong dat lich sir va cac s6 liéu do dugc bing
may, thu thap tr mang ludi dai tram quan tric
dong dat ciia Viet Nam va céc trung tam dia chdn
the gidi nhu ISC, USGS, NEIS, BEJ .

e Danh muc dong dat ving bién Viét Nam va
ven bo thoi ky 1524-2001 (gidi han trong pham vi
¢ =4,5-23,5 °N, A = 100-118 °E) g6m 231 tran do
Pham Vin Thuc cung c4p [16].

Viéc xtr 1y céac s6 lieu dong dit dong mot vai
tro rdt quan trong trong quy trinh danh gia do nguy
hiém dong dat, dic biét 1a trong truong hop ap
dung cic phuong phap xac sudt, bdi mot trong
nhitng nguyén 1y co ban va quan trong cla phuong
phdp danh gia do nguy hiém dong dat theo cich
ti€p can xac suat 1a cic tran dong dat st dung vao
viéc tinh todn phdr 13 céc su kien doc lap v6i nhau
vé mit théng ke. Vi thé, cac s6 lieu dong dat sau
khi dd dugc nhom theo timg ving nguén phai duoc
ti€p tuc xir Iy d€ loai bd tat cd cac tién chan va du
chdn, chi giif lai cic rung dong chinh trong chudi
s0 lieu dong dat.

Nguyeén 1y loai bd du chan (hoidc tién chdn) di
dugc biét dén rong rii. Gid st 7 12 thoi diém xdy ra
dong dat, 4 12 d6 sau chan tigu, M 12 magnitud, i va
J 12 6 thir tu clta hai tran dong d4t trong danh muc,
J > i Tran dong dat thir hai duge coi 1a du chan
cua trah dong dat thir nhat néu cic diéu kien sau
day duge thod min : khodng cich chin tam giffa
hai tran dong dit ndy nho hon gia tri cho trudc
R(My), h; - h; < H(M) va M; < M, voi T(M), R(M)
vd H(M) 1a cic ham thuc nghiém [6]. Thuat toin
loai bo tién chan ciing hoan todn tuong tu.

Trong cong trinh ndy, phin mém Main.exe
dugc st dung d€ loai bo tu dong cic tién chan - du
chan clia méi chudi s6 lieu dong dat ng voi timg
viing ngudn chan dong. Cic chudi s6 lieu dua vio
tinh toan chi chira todn bo cac dong dit chinh dé
ddm bdo do tin cay cho cic két qua tinh toan.

V. UGC LUONG CAC THAM SO NGUY HIEM
DONG DAT

D€ phuc vu tinh to4n va vé& ban dé do nguy
hiém dong dat, cic tham s sau day dugc uéc
lrong cho méi viing ngudn :

* Magnitud dong dat cuc dai du bao M, ;
o Cic tham s @ va b trong biéu thirc phan bo

dong dat theo magnitud cla Gutenberg-Richter v
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cac dai lugng suy dién tuong (g A va B Cac tham
sOnay phdn anh tdn suat xdy ra dong dat trong ving ;

o Chu ky lap lai du bao T(M) cla cac dong dat
manh trong ving.

Cac phuong phap hop ly cuc dai va cuc tri dugc
ap dung dong thoi d€ udc lugng cic tham s& nguy
hiém dong dat. Cac nghién ctru trude day cho thdy
phuong phép hop 1y cuc dai cho cac két qud udc
lugng tham s6 nguy hi€ém dong dat xéic thuc hon so
voi phuong phap cuc tri, dac biét 1a cic gia tri M,,,,
[11, 13]. Trong nghién citu ndy, phuong phap hop |y
cuc dai duge wu tién ap dung cho cic ving ngudn
chan dong. Tuy nhién, do dic diém cia s6 lieu, tai
viing ngudn Song Ci - Bic Lo, phuong phép cuc tri
dugc ap dung thay vi phuong phap hop 1y cuc dai.
Két qua voc luong cac tham s& dong dat cho cac
viing ngudn minh hoa trong bdng /. Cac phuong
phap udc lugng tham s6 nguy hiém dong dit cho
céc vang ngudn dirge ma ta chi tiet dudi day.

1. Udc luong cdc tham so nguy hiém dong dit
bing phuong phap cuc tri

Ly thuyét cuc tri dugc 4p dung lin ddu tien &
Viét Nam tir nam 1991 dé udc luong cic tham s6
nguy hiém dong dit cho cic ving ngudn chan
dong tren ldnh thé Viet Nam [10]. Ly thuyét nay
do F.J. Gumbel dé xuat [4] v dua trén nhitng gia
thiét co sd sau :

a) Cac di€u kién ton tai trong qua Khir vin con
c6 hiéu luc trong tuong lai ;

b) Cac gia tri cuc dai quan sat dugc trong khoang
thai gian cho trude 13 doc 1ap vé mat théng ke.

Gia sir X 12 mot bién ngdu nhién c6 phan bo
F(x):
F(x) = P{X<x)

Xac sudt d€ cho x 1a gia tri cuc dai trong $6 n
miu doc 1ap c6 cing phan bd F(x) s& bing :

G(x) =P{X, <x, % <x,..,X, <x} = F'(x),

véi G(x) 14 ham phéan b6 cic cuc tri X, i = 1, n.
Trong phén 16n truedng hop, ham phan bg ban ddu
F(x) khong dugc biét trute. Tuy nhién, co thé tinh
duge cic him phan bd tiem can cla n6 dudi dang
céc ham phan bé cuc tri.

Nhu vay, néu xét dén tinh ngiu nhién cia qua
trinh phat sinh dong dat, c6 thé coi magnitud cia
cic dong dat cuc dai hang ndm quan sit dugc trong



Bdng 1. Cac tham s& ddu vao sir dung dé tinh ban dé dé nguy hiém déng dat

Viing ngudn Muin Minaxgs MinaxTT B Rate H, km
1. Dong Bic 4,0 4,9 5,2 1,05 0,14 15
2. Bic triing Ha Noi 4,0 5.9 6,4 1,56 0,11 25
3. Song Hong 4,0 5.3 5,7 0,8 0,51 15
4. Song Da 4,0 4,8 3,1 1,29 0,38 15
5. Song Mi 4,0 6,8 8 1,02 1,13 25
6. Song Ca - Béc Lao 4,0 6,0 6,1 1,53 0,43 15
7. Ven bién Nam Trung Bo 4,0 5K3 5.8 0,56 0,37 15
8. Kinh tuyén 110° 4,0 5,0 5,1 1,93 0,16 15
9. Hon Tro 4,0 6,1 6,6 0,59 0,17 15
10. Hoang Sa 4,0 5,6 5,7 0,91 0,14 15
11. Trudng Sa - Kinh tuyén 114° 4,0 6,1 6,2 0,88 0,17 68
12. Bt gdy Ba Chua 4,0 5,0 5.1 0,81 0,10 30
13. Hdi Nam - Hong Kong 4,0 7,3 7,8 1,18 0,43 33
14. Dong Hai Nam 4,0 6,7 6,8 0,91 0,29 115
15. Dai Loan - Luzon 4,0 7,7 8,2 0,34 7,33 220
16. Pataoan - Bic Calimantan 4,0 5,9 6.4 0,38 0,83 105
Toan ving 4,0 Tl 5,0 1,75 0,023 30

mot khodng thai gian cho trude 12 tap hop cic cuc
tri ¢6 phan bé G(x). Gumbel di dua ta ba loai hAm
phan bd tiém can cuc tri, trong d6 cic ham loai [
va loai III dugc 4p dung rong rdi trong linh vuc
nghién ciru dong dat.

Phan bg cuc tri loai I cia Gumbel c6 dang 33 :

Gl(x) = exp [-exp(-fi(x-u))] (13)

¢ day f; va u la céc tham s6 cin xac dinh clia ham
phan bo, £,> 0. Néu dit Inay = Su va ldy logarit
tw nhién hai vé& biéu thire (13) hai ldn, ta duoc

In[-InGl(x)] = Inay - In B x (14)

Phan bo cuc tri loai 111 cia Gumbel c6 dang :

()58

w—-u

B3
G3(x) = exp{—( j },B_;>0.x< o, u<w (15)
0 day w13 can trén cla cic cuc tri x, £ va u 13 cac
tham s6 cdn xic dinh cia ham phan b, Néu dat
a; = (@ —-u)P3 va ldy logarit tu nhién hai vé biéu
thirc (15) hai 14n, ta duoc :
Inf-InG3(x)]= Ina;+ Biln(w-x) (16)
D& tim cac ham phan bd cuc tri GI{x) va G3(x),
cic tham s6 @, B, i=1,3 vi o dugc udc luong
bing phuong phép binh phuong t6i thi€u, sir dung
cic cong thire (14) va (15).

2. Usc luong céc tham so" nguy hiém dong dat
béng phuong phap hop Iy cuc dai

a) Ham hop ly cuc dai clia cac tham s6 nguy
hiém dong dat cho phén sé lidu cuc tri (khéng
day du) cta cac danh muc déng dat

M&i danh muc dong dit thuong chira dung hai
méng s6 liéu c6 mic do thong tin vé dong dat rat
khac nhau. Mang thir nhit bao gébm cic dong dat ghi
nhan dugc trong lich st, tir cac k&t qua diéu tra thuc
dia, ..., thuong bao quit mot chu ky quan tric rat
dai, c6 khi t6i vai the ky, nhung véi s6 lugng dong
dat rat it 0i va do tin cay rat thap. Mang thi hai 13 tit
ca céc so lieu dong dat duge ghi bing may, nguoc
lai, chi c6 bé ddy thoi gian khodng vai chuc nam tr&
lai day, nhung véi do thong tin ddy di hon it nhiéu
vé cic tran dong dat ghi nhan duge. Ta s& quy udc
goi mang thir nhat 1a phan khong ddy du (hay phan
cuc tri) cia danh muc, con mdng thi hai 14 phin ddy
du ciia danh muc dong dat.

Thuat todn uwdc luong cic tham $6 do nguy
hiém dong dat st dung c4 hai phdn 56 lieu clia
danh muc dong ddt, vdi gia thiét 1a su phat sinh céac
dong dat tuan theo luat phan bé Poisson, ¢6 chi s6
hoat dong A va phan b bi chan hai ddu F(x) clia
cic magnitud dong dit x, mot dung khic clia biu
thirc Gutenberg-Richter :
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Fx)= P(X < x)= 2% 0y

Al—Az minSxSM

(7)

max

g day A= exp(ﬂMmin), Ay = exp(ﬂMmux)’ A =
(-Max)s Moy 12 magnitud cuc dai cla vang
ngudn dang xét, M, 12 can duGi magnitud va
B 1a tham s6 do nguy hiém dong dat. Noi cach
khac, cic dong dat c6 magnitud vugt qua gia tri

cho trude cb thé duoc coi 12 mot qua trinh Poisson

vai do lap lai trung binh 13 A|l - F{x)] [1]. Tu day
ta cO xac sudt ¢ cho gi4 tri magnitud 16n nhat X
nhd hon mot gia tri x ndo d6 cho trude trong sudt
khodng thoi gian quan satrla:

G(x‘[)= P(X < x) =exp {—vo{ :2 __:‘ }} (18)

2 10

g day v=A[1-F(My)], A\p = exp(BMy) va My 1a can
dudi magnitud cla todn bo s6 lieu phdn cuc tri cla
danh muc dong dat, (M = M, ).

Trong trudng hop dac biet, khi M,—> ©, My =
Mmin =0var=1,ta co A|() =NF A2 =0va bléu
thirc (18) s€ cd dang :

G(x) = exp[— A exp(— ﬂx)] (19)

Dé thay (19) chinh 1a phan bg tiém can cuc tri
loai I ciia Gumbel, di xét dén & trén va dugc st
dung rong rii trong dia chan hoc [10, 17].

Trong truong hop dang xét, s lieu st dung dé
ude luong cic tham s6 nguy hiém dong dat 13 cic
cuc tri magnitud X, =Xy, Xo;..-» X0, ) duoc chon
trong cic khoang ol gian T=17;,%,....7,0) Dao
tram phdn cuc tri cla danh muc dong dit. Cac
tham s6 cin tim 13 6 =(f,4) va M, . Tir biéu
thire (18) ta co ham hop 1y cuc dai cta 8 13 [8] :

ny
Lo(9|X0)= Hg(Xonl; 9) (20)
i=1
trong do
Ay — A(x) Vot
Ingly,/6)= =2 +I—22——a (2D
( I ) Ay =4 Ay — 4

b) Ham hop ly cuc dai cla cac tham s6 nguy
hiém déng dat cho phéan s6 liéu ddy du cia danh
muc déng dat

Gi4 sir phén thir hai clia danh muc dong dét co
thé chia thanh s danh muc dong dat nhd, va mdi
danh muc dong dat nhd ndy cb chu ky quan tric T;
va duoc coi 14 ddy du k€ tir mot can dudi magnitud
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xac dinh M; Goi
X; = (X;1,X;3 -, Xy, )1 céc gia tri magnitud 13y tx

NAQTRAO) PIEs FDIRE T s

il>%
danh muc nhé thir i. Theo dinh nghia ndy ta co
X,j =M., i=1,2,.,5; =1L 25asng

Néu céc gia tri magnitud va so dong dit 1a cac
dai lvong doc lap thi ham hop I§ cuc dai cua &
ng véi mdi danh muc nho cd thé bicu dién dudi
dang tich clia hai ham thanh phin :

L.

(6K, )= Lig Ly (22)

Theo nguyeén ly tong hop so ligu [14]. hop ly
cuc dai téng hop trén co sO it ca cic 5 ligu. tic 1a
ham hop 1y cuc dai ng véi toan bo chu ky quan
tric clia danh muc dong dat lon s& ¢6 dang :

L(o|x)=T1LOX.) @3)
0

¢) Udc lugng cac tham s6
Phuong phip hop 1Y cuc dai ducc ap dung dé
d4nh gia cac tham s6 6 = (ﬁ/ J. Cac wic juang Bvi

A tim duoc bing cach giai he phuong trinh :

StnLi@x)
54 i

24
dInLig X) &

Li;':._:.
theo A va 3.

Vé&i mébi gi4 tri xac ding cua M..... d& ding im
duoc cip wdc lwong B va 4 bing cac phép lap. Tuy
nhién, dohidm hgp 1y cuc dai L 13 mdt ham don digu
giam khi M,,,— [3]. phép wac luong M,,.. doi
héi diéu kién b sung. A. Kijko da thoa min duoc
diéu kién cho phép tinh M., bing cich gia thiét :

X, .. =EXPECT(x_ T) (25)

max

Véi X, 13 magnitud cuc dai quan sit dugc
trong pham vi ving nguon dang Xxét, con
EXPECT (%o | T) 12 gid tri magnitud cuc dai du
bio cho toan bo chu ky quan tric cia danh muc
dong dat 16n, duge tinh boi cong thic [7] :

 E(TZ-E Iz,
Bexp(-TZ,)

M ;. exp(=41)

EXPECT (x,0 T) = M
(26)



& day Z, = AA, /(Ay — A)),i = 1,2 va E(.) 1a ham tich

phan mi 4p dung cho trudng hgp chu ky quan trac

cla danh muc dong dat 16n chia khodng thoi gian
g

quan tric cac s6 lieu cuc tri Ty =>.7. va thoi
=l

 J
gian quan tric cic s6 lieu day di 3T .
=1

VI. QUY LUAT TAT DAN CHAN DONG

Viéc xac lap biéu thirc tit ddn chan dong cho
khu vuc nghién clru dong vai tré quan trong va
thudng dugc xem xét nhu 12 mot budc doc 1ap cia
quy trinh danh gid do nguy hiém dong dat. Tuy
nhién, cho dén nay, mot thuc t€ khich quan vin
khién cho Viét Nam ciing nhu nhiéu quéc gia khac
tréen thé gidi gip phai nhitng khé khian nghiém
trong trong khau ndy. Mic dii da quan tric duge ci
nhiing trin dong dat manh nhat trén linh thé, mdi
tdi nam 2000, Viet Nam mdi ghi duoc s6 lieu gia
toc nén trén linh thé cla minh. Cho dén nay, vin
chua c6 mot bi€u thire tit din chan dong nio duoc
xy dung cho lanh thé Viet Nam trén co so tdng
hop céc bang gia téc nén ghi nhan dugc tr cic tran
dong dat.

Trong nghién cltu ndy, phuong trinh tt ddn chan
dong xay dung cho khu vuc Van Nam (Trung Quéc)
duge lya chon dé€ dp dung cho lanh thé Viet Nam.
Biéu thirc ndy duge xay dung trén co sd phan tich
cac bang gia t6¢ do duoc tai tran dong dit manh
Langeang - Gengma (Trung Qudc) |5]. Nam 1997,
biéu thirc ndy di dugc bién déi vé dang thuan tién
cho viéc str dung véi chuong trinh EQRISK va ap
dung cho lanh thé Viet Nam va lan can [12] :

gy = 252,9¢03155Ms (R + 10)-11516 (26)
O ddy : dy., - gid ] gia t8c cuc dai nén (do bing
gal), M, - magnitud dong dit xic dinh bing séng
mdt, vi R - khodng cach chan tieu, do bing km.

Ciing cén luu y, viéc 4p dung mot biéu thirc tit
din chan dong duy nhat cho mot khu vue rong 16n
s& din dén nhing sai 56 trong cic két qud wéc
lugng do nguy hiém dong dat. Trong thuc t&, do tin
cdy cua cic két qua s& cang gidm di khi diém tinh
ndm cang xa khu vuc ¢6 quy luat tit din chan dong
duge xic lap. Do vay, cac két qud tinh toan do
nguy hiém dong dat s& c6 do tin cay cao nhit doi
voi 1anh thé Viét Nam, dac biéet 13 mién Bic Viét

Nam, va c6 do tin cay thdp nhdt d6i voi nhitng khu
vue nhu Dai Loan va Philippin.

VIL. THANH LAP BAN DO PO NGUY HIEM
DONG DAT LANH THO VIET NAM
VA BIEN BONG
Chuong trinh EQRISK cla McGuire dugc ap
dung dé tinh toan do nguy hiém dong dit cho khu
vuc nghién cltu, véi cic s6 lieu diu vao sau day :

1) So d6 cac ving ngudn chédn dong trong khu
vuc nghién ctru (hinh 2).

2) Cac tham s6 nguy hiém dong dat va cic
tham s6 phuc vu tinh toan do nguy hi€ém dong dat
xéc dinh cho tirng ving nguén (bdng 1).

Bing 1 liet ke todn bo cic ving ngudn chin
dong va cic tham so trong img dugc st dung trong
viéc tinh toan va thanh 1ap ban d6 do nguy hiém
dong dat khu vuc nghién ciru. D6 véi tit ca cic
ving nguodn, gid tri can dudi magnitud duoc chon
14 M= 4,0. Gia tdc cuc dai nén (do bing don vi %
gal) duge tinh tai mbi diém cla mang ludi 0,20 x
0,20 phu lén toan ving nghién cttu vi duoc st
dung dé€ xay dung cc bin dé do nguy hiém dong
ddt. Do nhitng 1y do vé do tin cay cla cic gia tri
tinh toan da phan tich & muc VI, khuon khé ciu
cle ban do két qua duge thu hep lai va duge gidi
han bdi kinh tuyén 115° vé phia dong.

VIIL. THAO LUAN

Tap bdn d6 do nguy hi€ém dong dit thanh lap
cho lanh tho Viét Nam va khu vuc Bién Pong duoc
xay dung trén ban dé nén ty l& 1:500 000 va dugc
minh hoa trén cac hinh 3, 4 va 5 bao gdm :

1) Ban do gia t6c cuc dai nén (a,.) voi 10%
xdc sudlt bi vuot qué trong vong 25 nam ;

2) Ban d6 gia t6¢ cuc dai nén (d.,,) voi 10%
xéc sudt bi vugt qua trong vong 50 nim ;

3) Ban d6 gia toc cuc dai nén (a,..) voi 10%
X4c sudt bi vugt qua trong vong 100 nam.

Tur cac ban d6 ndy, c6 thé rit ra mot so nhin
xét nhu sau :

¢ Trén toan bo khu vuc nghién ciu, gii tri gia
tSc cuc dai nén 16n nhit tap trung tai phin luc dia
mién Bic Viet Nam. Ngodi ra, mot ving di thuong
khéc, yéu hon, ciing xuflt hien tai ving duyén hii
mién Trung va thém luc dia dong nam Viet Nam.
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T=100

100 105

110 115

Hinh 5. Ban d6 gia ¢ cuc dai nén lanh thd Viet Nam va khu vuc Bién Dong v6i 10% xic sudt bi vuot
qua trorig vong 100 nam (PGA tinh bing phan nghin gal)

cudi cang va tinh thuc tién trong viéc thé hién cic
két qua. Mot trong nhitng uu di€m quan trong cia
viec dinh gia do nguy hi€ém dong dét theo cach
tiép can xéc sudt 1 no cho phép thanh lap cic ban
d6 du bio cac thong s6 rung dong nén nhu gia toc
cuc dai, van téc cuc dai, dich chuyén cuc dai,...
Cac thong s6 nay dic trung cho ché do dia dong
luc clha khu vuc nghién ciru va dong vai tro rdt
quan trong trong thuc tién, vi ching 13 dir lieu dau
vio truc ti€p cho céc tinh toan vé tdi trong cong
trinh, thiét k& khing chdn va bdo hiém.

2. Cac két qua danh gia xac suit do nguy hiém
dong dat cho ldnh thé Viet Nam va khu vue Bién

110

Pong dugc trinh bdy dudi dang tap ban d6 bi€u thi
phan bg khorig gian cla gia tri gia toc cuc dai nén
(ama) du bao cho cic khodng thoi gian 14n luot
bing 1 = 25, 50 va 100 nim voi xac sudt khong bi
vurot qua bing 90%. Tap ban d6 gia téc cuc dai nén
c6 thé coi nhu két qud du bao ngén han, trung binh
va dai han vé do nguy hiém dong d4t trén lanh thé
Viet Nam va toan bo khu vuc Bién Dong. Gi tri
Apae Nhan duge tir cic ban dd ndy co thé sir dung
truc tiép trong cic tinh todn thiét k& khing chin
cho cic cong trinh xay dung dudi tdi trong cla
dong dat va cac nghiéen ctru phan vang dong dat.
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SUMMARY

Probabilistic seismic hazard maps of Vietham and
the East Vietnam sea

New seismic hazard maps have been prepared
for the territory of Vietnam and the East Vietnam
sea, based on the Cornell-McGuire methodology.
The hazard is depicted in terms of peak ground
acceleration with a 10% probability of being
exceeded in 25, 50 and 100 years, respectively.
The earthquake process was assumed to be
Poissonian and consequently foreshocks and
aftershocks were eliminated.

These PGA maps present both short-term and
long-term forecasts of seismic hazard in Vietnam
and the East Vietnam sea and can be used as the
basis for antiseismic design as well as engineering
purpose.

Ngay nhdn bai : 19-5-2004
Phdn vién Hai dwong hoc Ha Noi
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