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BANI DO GIA TOC DAO D NEN KHU VIJC
vtPr NAN{ vA lA.t CAIr{

r. rr,tO oAu

D0 nguy hidm dia chan (DNHDC) dlc trung
b6i cuong d0 chdn d0ng (cdp chdn dOng, gia tdc
ndn, van tdc dao dong ndn) xudt hien v6i x6c sudt

nhdt dinh trong c6c khoing thdi gian nhA't dinh. Bii
b6o ndy nham muc dich d6nh gi6 gia tdc dao dOng

ndn v6i x6c sudt vuot qu6 70 Vo trong thoi gian 50
vd 100 nlm. Trudc dAy cfrng dd c6 mot so tdc giii
nghiOn cfu d6nh gi6 DNHDC cho khu vuc ndy

[6] nhung kct quri cdn bi han chO vd thiOu tin cAy

boi nhi6u l! do : l) CAc vDng ngudn vA d[c trung
dia chdn crla chirng chua duoc nghiOn cfu x6c dinh
chi tici md chi duoc phAn chia thO so theo phan bo
chdn tAm dOng ddt tl3, l4l;2) Phuong trinh t6t
dAn chdn d6ng duoc chon theo ! chti quan ciatic
gi6 ; 3) Chua tinh dch gia tOc dao dong ndn cuc dai
(PGA), chinh vi vly vAn chua c6 brin d6 PGA phrin

6nh dfing din DNHDC khu vuc nghi€n criu. D€
kh6c phuc nhfng nhuoc didm d6 trong cOng trinh
ndy chfing tOi dd nghiOn ciru didu ki€n dia cht'n

kien tao, cAp nhAt vd bri sung sO liOu dia chAn d0
trcn co s6 d6 x6c dinh c6c vr)ng ngudn vi c6c ddc

trung ciia ching. Chring tOi c0ng sfr dung c6c ket
quii nghiOn criu kidm tra c6c phuong trinh t6t dAn,

chon cho khu vuc mOt phrtong trinh phi hqp. Phuong
ph6p phan tich x6c sudt Comell vd chrtong trinh
McGuire d6 duoc 6p dung dd d6nh gi6 DNHDC.

II. CO SO IY TNTT T CUAPHUONG PHAP
CORNELL C. ALLIN

Theo phuong phap Cornell (1968) d0 nguy
hidm dia chdn li dO rung d6ng dia chdn > I (hoic
tharn s(i dao dOng ndn cuc dai nhrr gia toc, dich
chuydn, vAn tfic) vuot qua x6c sudt P ndo d6 do
dong ddt gdy ra tai m6t didm bait ky trong mOt

khoing thdi gian cho trudc. L!' thuydt duoc xAy

dung tren nhfing quan diem sau :
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- Coi m6i drit gdy ph6t sinh dOng d{t ld mOt

ngudn dOng ddt c6 magnitut d0ng dat cuc d4i M,n.^

riOng. Chdn dOng lan truydn ttr nhtng dOng da't xdy
ra trong ngudn ra khOng gian xung quanh xem nhu
phu thuoc vd.o magnitut M vd khoiing c6ch ch{n ti0u
R [5, 8, 9, 18] theo quy luAt t6t ddn ch{n dOng :

I = cr + c2M- crlnR

trong d6 c;, i = I , 2, 3 ld cdc hAng sd.

- Phuong trinh bidu di€n quan hO gifa tAn sudt

xudt hion dongddt N' vi magnitut M li phuong
trinh ndi tiong Gutenberg - Richter :

lgN' =a-bM (l)

X6c sudt ddcuong d0 chdn dOng I tai didm xdy
ra dong dAt v6i khodrng c6ch chAn tiOu R = r, ldn
hon mot gii tri i bdt ki ndo d6 li :

PII>t i R = rl =Plct +czM-cj lnr > I I R = r]

trong d6 PtA I Bl ld xic sudt xdy ra su kien A vdi
didu kiOn B dd xay ra (xlc sudt c6 didu kien). Giri
sfr rang x6c sudt khOng phu thuOc M ve R thi:

T1
Ptl>tlR=r'l = PIU>I+calnr+cr I

I cz )

- l-F" l7'4'i*"ln'*".l 
t"

-",1-- c2 j
Vdi him Fv(m) lA h)m phAn bd crla magnitut

dong dAt, theo tuong quan Gutenberg-Richter (l)
ml:

l- Fr(m) - s-F@-mo) (3)

0 = blnl0, ffi ) ffin, m. - magnitut nh6 nhdt cria
dong ddt cdn quan mm. Tu phuong trinh (2) vd (3)
tac6:



P[ I > r I R = r] ="*pf, pli * "r\" * r,-...l.l,0,
L L cz "jJ"

_ h4n ciia him Fu(m) duoc x6c dinh khi mr{t 6i mo, t(lc Id :

i+ctlnr+c, 1,,^
i 2 c2m6- cpalnr 

c2

trlc cac gie fi d(ii vdi moi khoringc rich phan phuong trinh (4), tin[
P gAy ra b6i su ki€n M > rn"

, I -\(i)=lpp =ilR= ,ly*1r1a,

flG 
: Ja. 

h.!1r mAt d0 x6c sudt cfra khoing c6ch, &dey hinh In khoring c6ch chen tieu,

f*G)=-3-
lrlr2 -d2

d ld khodng c6ch chdn tam. Tt d6 ta c6 :

t- FtG)= P[,''> iJ= ]cc.*nl-n,] ,., (5)

;;nS 
AO i'= ct + c2mo - crcllnd; C, G ln c6c hing

-lr.-lc=explp(t*^il

r=fA-t
C2

-_Xem quy luAt xudt hi€n d6ng ddt tuen theo
quy IuAt phan bd poisson. Trong m-6i vDng ngu6n,
coi.dong ddt li c6c su ki€n aqc tap (oaiUd ti€n
chdn vd_du chdn), x6c ,udt plr ag *Ay ," fi t a"
a.A1g 

fa't c6 magnitut M 2 m* gay ri;;t;;
ch{n dong I ldn hon mfc iniio d6, ir.n ,tai iu"g
ngudn trong khoiing thdi giarr t ndm th6a mdn
phuong trinh:

Plv- =PI N=n t- e-u(t )n
-;- n=0, 1,2...

. Trong d6 v li vAn t6c trung r,inh xudt hi€n dong
ddt c6 magnitut lvl > mo. ptryo rg trinh t5)lfJ*a"
suat p; xuAt hiQn mOt su kien c6 magnitut M 2 me,
qhu vay x6c sudt dd xu{t hipn N , ,; tlgn ,e la i

Plv =PI N=n l=e-Pi'!!1't!-
n!

n=0, 1,2...

Trong trudng hgp df,c bipt phen bd x6c sudt ciia
cuorg dQ chdn dOng cgc dqi trong khoring rhdi
gian t nem dugc xem nhu :

P t Igl- < i I - P I N= O | = s-Piw

I gL - cudng d0 chdn dOng cuc d4i trong khorlng
thdi gian r nlm ddi vdi ving ngudn.

- Th0ng sd cuc dai ciia chuytln d0ng n€n duo. c
xem nhu li c6c u thuOc vdo d0 lorr magnitut,
khoring c6ch ih cria dOng dat dudi Oin-g :

f = 6,sb z Mp-b :

trong d6 Y c6 thd r(ic cuc dai (y = A), van
toc crlc dei (Y = V chuytln cr,rc d4i (y = O) ;
b1, bz, br ld c6c hing s i phg thuoc vio'tham so
vtng ngudn.

L! thuyei ciia C_ornell d 6p dung rOng rdi 6
nhidu nudc rren rhd gidi nhu fufv, frff,al ein] cl,au
Au, Trung Qudc, peru, Thd Nhi K!... vd duoc

llil lha khoa hoc (Mcguire, tgic ; Hattoii,
1978;Katayama, t979...) bd sung vd ph6t tridh sau
niy. Dac bi€t, d thuy€i Comell, McGuire
dE vidt vi ph6t sd chuong trinh chuyen
dung tinh d0 nguy hid:m dia chan v6i d0 chfnh x6c
ngiy cing cao vA dang dugc 6p dung 6
moi noi tr€n t ri nhiing nu6c iien'tien.
Tham sd ding x6c sudt d0 nguv hiem
dla chdn theo t! thuy€i nA bao gdm ,-f i Vung
ngudn ptr6t sinh dong dft 6i c6i thOng sd dic
trung. cfra n6 nhu dO nghi0ng dd thi-lap lai,
magnitur cuc dgi, d0 sAu trung binh ciia dOns ddt
vi teic dQ xdy ra dong dtt. 2) phuong trinn tiiaAn
dao dOng ndn theo khoing c6ch.

rrr. wrNG NGUdN PHAT ShrH DO. Nc DAr
- vA cAc THAI\4 so onc rnuNc
6 mu w. c vrErNAr\4 vE r-eN CnN

6l



dOng dia chdn vd mOi liOn quan ctla n6 dOi vdi
binh dd dft g6y kiOn tao de gi0p vach ra c6c dut

gAy sinh chdn vd khoanh dinh duoc 23 ving ngudn

ph6t sinh d0ng dAt trong khu vuc nghiOn c(tu (hinh
1). M6i ving ngudn gin lidn vdi mOt drit gAy hoac

mQt he dft gA1' sinh chdn, md bd r6ng ciia cAc
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vung ng xdp xi l0 km vd hai phia cfia
c6c dtt . Dd tien cho vi€c phen bier
c6c vtn nhau chfing tOi det ten cho
vung ld ten dftr gdy md n6 li0n quan t6i. Hai muoi

2. Quan h€ td'n su6i - magnitut

Phuong trinh Gutenberg - Richter :

lgN*(M)=a-bM (6)

duoc thuc hien tr€n m6y tinh nhd phdn mdm
ARC/INFO. Kdt quri nhan duo. c nhu sau :

. ,' phlt
stnnri€n lr:;
bidn

lg\x-3,6-0,89M
(vdi hQ sei tuong quan 0,97 vd d6 l€ch chudn 0,20).

r Ving ndn Duong Tfr (kinh tuydn Xiao Jiang) :

lgNx-3.7-0.89M
(v6i hC sd tuong quan 0,97 vA d0 lOch chudn 0,15).

. Dia khdi Indosini (Trd Bdng, Kinh Tuycn il0",
Ba To - Ciing Son, Thuan Hdi - Minh H6i, Woang
Chao):

lgN*=3,78-1,00M

(riOng v6i khu vuc niy s6 IiOu dOng d,t{t l(n it,
dong ddt nh6 khOng dri nOn chfng toi r4m dung dd

thi Fen hai t M = 4,5 vi M = 5,0, natr
khOng tinh

o Midn udn ndp Myanma (V6ng Irabad) :

lgN*=3,35-0,74M

(vdi hc sei ruong quan 0,99 vd d0l€ch ctrufi 0,0+)-

. Midn udn Thai (Si Sawat, Uang
Cang, Wuliang S g S4t) :

lgN*=4,61-0,86M

(v6i he sO tuong quan 0,97 vd d0 lOch chudn 0,17).

Hdng -
_ phong

do NAy,

lgN*=3.69-0.84M

(vdi hg sd tuong quan 0,98 vd d0 lOch chudn 0,1 l).
C6c kdt qui duoc rrinh bdy & bdng I.

3. Magnitut

F(X) = P{ X<x }

Xdc sudt dd cho x li l6n nhdt trong n tran dong
ddt doc IAp tri cr)ng mor phan bet Ffi);C ta;

G(X) = P I Xl<x, Xz<x,..... Xn<x ] = F(X)
G(X) chinh Id hdm phAn bd c6c cuc tri X, i = l+ n

Neu nhu han bo ban ddu F(X)
thi dE ddng n an bff cic cuc tri.
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Bdng l. Tham sdvi.rng ngudn ph5t sinh dgng d6't mgnh khu vqrc nghiGn crru

Ving ngu6n Mmax

I
2
J

4
5

6

8

9
l0
11

t2
13
1,t+
l5
t6
17

l8
19

20
2T

22
23

7,6
6,2
'l,8

6,1

1,2
6,1
5,4
7,3

\')
5,5
5,8

5,8

6,5
5,9

5,6
5,6
5,6
5.6
5,6

30
30
30
25
25
t7
t1
25

l5
I5
l5
t5
l5
l5
25
30
15

25
l5
l5
12

t2
30

V6ng Irabad
Si Sawat

Liang - Cang
Wuliang Shan

Mudng Sat

Song Cri - Rio Nay
Song Hdng - Song Chriy

SOng Md - Son L-a

Mudng Td
Song Di - Thong Thd - Mudng La

Song tn
Cao Bing - Ti€n YOn

Nam Ninh
Ven bidn Qudng Ninh

DOng Tridu
Kinh tuyOn Xiao Jiang
Ven bidn Trung Qu6c

Hrii Nam
Dtt giy Kinh Tuydn I l0

Ba To Cring Son
Minh Hrii
Tri.Bdng

Woang Chao

0,74
0,86
0,86
0,86
0,86
0,84
0,84
0,84
0,84
0,84
0,89
0,89
0,89
0,89
0,89
0,89
0,89
0,89
1,00
1,00
r,00
1,00
1,00

0,75
o,67
r,00
0,32
0,20
0,32
o )')
0,38
0,01
0,08
0,08
0,03
0,04
0,03
0,08
0,30
0,l3
0,02
0,009
0,05
0,006
0,0r
0,022

Tuy nhiOn thudng li khOng bi€i trudc him
F(X). Gumbel dd dua ra c6c cuc tri blng c6ch chia
ddu thdi gian quan sdt ra thinh nhfrng khoring bang
nhau sau d6llty gi6 tri l6n nhdt trong m6ikhoing
d6. Him phan bd cAc cuc tri nhAn duoc tu vicc
kh6o s6t dudng ti6m cAn ciia phan bd c6c cuc tri.
L!'thuyct phen bo cAc cuc tri cria Cumbel dua trOn

nhfng giii thuyOt sau :

- C6c su kiOn dI xdy ra trong qud khir vAn c6
thd xdy ra 6 tuong lai.

- Cic gi| tri cuc dai quan s6t duoc trong mot
khoring thdi gian cho trudc li d6c lAp vdi nhau.

Gumbel di dua ra 3 hAm phAn bri tiOm cAn :

a) PhAn bd tiOm cln loai I c6 dang :

G'1x; = expl-e 
-P(x-u) 

] v6ip>0

Trong d6 u li dac trung c6c cr,rc tri, B ln hnm
cAp dQ cuc tri, ci u vd F ddu lA c6c tham so cdn
xic dinh.

b) Phan bd tiOm cAn loai II c6 dang :

G'(*)-exPl-14-€1t1
x-t
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vdik>0,x>e,u>e >0.

Trong d6 k li dai luong hinh dang, e ld gi6 tri
cAn du6i ciia cic cuc tri, u, k vi e ld clc tham sd
cdn x6c dinh.

c) PhAn b0 ti€m cAn loai Ill c6 dang :

Gt(^) - expl- 1@ 
- 'r 

;* ;
@-u

9>0,x(o,u<o
o ld cAn tr€n cila c6c cuc tri, trong d0ng ddt le
M,,,^, F vi u li c6c tham sci cdn x6c dinh.

TrOn co so danh muc dong ddt dd thAnh lap (b6
qua dOng ddr lich sii vd du chdn), sr? dung phAn

mdm ARC/INFO ch0ng tOi dd phAn chia d0ng ddt
theo ttng vr)ng ph6t sinh dOng dAt riOng bi€t vi fng
dung phAn bei cuc tri Gumbel III dd d6nh gi6 M,n,,,

cho tung vung. K€i quri d6nh gi6 M,,,,,* nhu sau :

V6ng irabad (M,,* = 7,6), Si Sawat (M,,,* = 6,2),
Lian-e Cang (Mn,"^ = 7,8), Wuliang Shan (Mn,u* =
6,1), Mudng Sat (M,,,,,* - 1 .2), Song Cd - Rio NAy
(M*,,* = 6,1), Song Hdng - SOng Chiy (M,,,., =
5,4), Song M[ - Son I-a (M.,* = 7,3), Song Dd -



Phong Thd L6 (M-,* = 5,5),
Cao Bing - ), Duong T& (hay
kinh tuydn 6,5), Bidn Trung
Qudc (M-" dn Nam (M..* =
5,6). Cac ving DOng Tridu (M.* = 6,6), ven bidn
Quing Ninh (M.o* = 5,8), tinh v6i chu k! 2 ndm.
Ri€ng mOt s0 ving sd li0u it khOng drim brio tin
cqy nh th sd
liou cd s {t,
kicn biet Vi
du nhr.r vr)n nhiing vDng
ngudn nhu : - Ciing Son,
ThuAn Haii - Wang Chao.
M,," ciia c6 ng ld gi6 tri
magnitut cuc dai ciia Midn Nam, bing 5,6. Ngudn
Mudng Td duy nhdr chi ghi duo. c I trAn d6ng ddr
M > 4,5, vi d6ng ddt nh6 ciing rhua th6r n€n
magnitut cqc d4i drro. c g6n bing ngudn SOng Dd _

Phong Thti (M."* = 5,2).

Teing hqp c6c kdr quri d6nh gi6 dOng ddr cuc
dai cho thdy dong da.t manh nhdt tren tanh thrj viet

duo. c clng duo. c so sdnh vdi M.u^ fiti Vicn Vat l!
Dia cdu dang 6p dung trong tinh to6n. od arim u6o

4. TAt d6 xdy ra d6ng ddt

dQng sd
c6 r vi ld dai.19 tinht Vn

nhu ving ven bidn euring Ninh duoc gan bing
vr)ng ngudn Cao Bing - TiOn yOn. phdn midn Nam

5. Dd siu tung binh cia d6ng d6t

Tham khrio nhiing kdr quri nghiOn cftu tnr6c
I uc dong ddt khu vu. c
n d6 sAu dong ddt trung
b ;nh dong ddl Kdt qui
d1.

IV. PHUONG TRiNH TAT OAV
DAo DONGNfi\

D6i vdi khu vuc nghiOn criu bao g6m linh thd

A(cmls2) = 0,g63 
"tt'teM 

1R + 25)-tt|g (g)

g : gia tdc trong trudng

ln phn hqp hon cri vdi kh'u vuc nghi€n c(ru. Trong
bii ney cOng thfic {y dugc duoc sri dung dd tinh
bdn dd PGA.

V. CHUONG TRiNH EQRISK

Chuong trinh d6nh gi6 dO nguy hidm dia chan
cho mOt didm hay nhidu didm quan set ciia R.K.
McGuire, xay dr;ng tr6n giii thiOt d6ng ddt xu{t
hi€n nhu mot hiOn tuong ngau nhien tuAn theo
phan bd Poisson [10], theo quan di€fm ciia Comell

mA(M,R) = c,e,2M (R+ rrr)n
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diuh chung. Doi vdi m5i dirim vi m6i ngudn til

;;;, ;;;;* irinh tinh khodng c6ch gdn nhut vi xa

;h"'; nguSn tdi diem khrio iat' Kttoeng clrch gdn

nr-lli in,,i vi xa nhdt (Rr) dugc gi6i h4n-.trong

ffl"o"g irinn fe I krn vI 500 km' Cil tri DHNDC

i,i ,"aioiA'" duoc tinh bing cAch thay dcii.o,n:iit

;J io R = R.- R / so b*6c ,'"n,*:;:u:I,::l

dia chCn cuu

h cul n6 voi

sht duoc dua

d Cric. Clc thOrrg sO cuu

ngudn phlt sinh dong clft nhu Mn'"*' dQ nghi€ng d6

thi lip lui' tdc cl6 dOng dCt' dO sAu trung binh ctla

oOngiai, nhu di tirrh 3 tren lI circ so li€u diu vio

.i"-.tluo'ls trinh. Toa do circ dierr.khiro:1'.,-j.11

,fi,-rf-l tu gi,ic aung xlc dirrh di0n tich ng.uOn cung

Juo. io"g dc tinli toln tfong cJruong trirrh'

Sau rriy R.K Mccuire' phlt trien li bci. sung

gqRlif thilrh clc phAn rrdtr ti€n lgi horr vI hiQn

;tilt;;l nhu FRISK, FRISKSSM nhung nhin chung

i* iua"g chi dao khon-c thay dtii' PhAn mdnr

EQRISK c6 nh0ng tru dicl.tr sau :

- Xirc dirrh vung rrgudn rdt teing quAt' hiu nhu

,l .i'r-li,-rr-r J^ng 
"-iu 

irgudn deu c6 the tinh dien

tich blng circ t[r gilc'

brin d6 gia toc dao ddng ndn cuc dai xtc suat xuat

hi€n chAn dOng vuot qua tO 7c trong thoi giarr 50

vd 100 nlm.

xf'r luAx

gia toc ntin.

- Cric cli€nr khiro srit vi ngudrt li doc lip'l:n :6
thO tinh DNHDC cho nrOt di€nr hay lllot luol cac

cIiOrn.

- Chuong trinh c6 the llm Viec r'6i toa d0 dia ljr

vir toa clQ Dd Citc'

- Chuong trinh cho ph6p dung dang bit ky clc

him suY girim chin dOng'

- Kich thuirc chuong trinh nho' d6 dnng thay ddi

mOt sO gioi han trong thuong trinh nhu so ngu6n'

-c; Oil"lift,i" slt bin-r clch sua ddi chuong trinh'

So licu diiu vr'io ciia cliuong trinh chinh lri

prlu,].s ,;i'tL tit ain. to <long' vurrg ngu6n phlt

sirrh dong dit nlalln Kl vuc nghiOrr cfu vI cac dlc

trung cua no.

u. KET QUA T1NH TOAII BAN Dd PGA

LA].IH THO VIE-f NAN4 VA LAN CAN

20-22.1987.
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SUMMARY .

. PGA mape of VletNam and edJacent r.glons

based on available geological, tectonic and
earthquake data. The sounce parameters, such as
Gutenbgrg-Richter magnitut - frequency relatlon,
maximum magnitut,... are estimated for each
source zone. The Cornell attenuation relation
(1979) and program EQRISK are applied for
seismic hazard assessment of Vietnam. The PGA
maps for 10% probability of exceedance in 50 and
100 years for Vletnam and adlacent regions are
presented.
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