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xAvDtNc M0 HINHNGUdN TUI6.I
DAI{H GIA O6 NCIITI{I6M DONG DAT O VIET NAI\4

NcwEN HdNc PHuoNG, PHAM rHf rnuvdN

r ud oAu

ViQc d6nh gi6 dinh luong d0 nguy hidm dOng

ddt dUa trcn cd s& ban ddu ld c6c m0 hinh ngudn

chdn d6ng dd duo. c xAy dlmg sin, m0 ph6ng qu6

trinh giii ph6ng nang luong vd lan truydn chdn

dQng tr) chdn tiOu mot tr{n dong ddt tdi didm quan

sit. C6c m0 hinh ndy cho ph6p tinh to6n dinh luctng

dQ nguy hidm dong ddt tai nhieu didm quan s6t kh6c

nhau, tr) d6 x6y drrng c6c ben dd dQ nguy hidm dOng

ddt cho mOt khu vu. c cu thd.

C6c m0 hinh lf thuydt denh gi6 dQ nguy hidm
dong ddt ddu tiOn dd duoc A.C. Cornell (1968),

W.G. Milne vd A.G. Davenport (1969) xAy dmg
drla tren gii thidt todn b0 nlng luong do dQng ddt
ph6t ra duoc lan truydn ti chdn ti€u, do d6 chfrng
cdn c6 tOn ggi li "c6c m0 hinh ngudn didm" [3, 81.

ViQc 6p dgng c6c m6 hinh ngudn didm thudng t6
ra kh6ng d6ng tin cay ftong tnrong hgp dong ddt

dang x6t li m6t tr0n dQng ddt m4nh, xdy ra trOn

mQt dft g6y kidn t4o c6 dQ dei l6n vi didm quan s6t

nim nra gdn v6i dttgdy ph6t sinh dOng ddt. Trong
nhfrng truong hqp nhu vay, do chdn tieu thudng le
m6t d6i ph6 huf c6 dang k6o dii theo phuong cfra

dtrt gdy sinh chAn, m0 hinh ngu6n didm thuong
kh0ng phan 6nh d0ng hinh hoc, co cdu chAn tieu
vd kdt qui tffi to6n dQ nguy hidm do.ng ddt nhAn

duo. c thudng thdp hon c\c gi6 tri hiQn thUc.

Od t<tr6c phuc nhfing nhuo. c didm cria c6c m0
hinh ngu6n didm, D.A. Kiureghian vi A.$H. Ang
(1977) ddng thdi v6d B.M. Douglas vd A. Ryall
(1977) ddph6t tidn c6c mO hinh d6nh gi6 dQ nguy
hidm dong d{t cho trudng hgp ngu6n tuydn, khi
c6c dtt giy hoat dQng (hay c6c do4n cfra chtng)
duo. c coi li ngudn ph6t sinh chAn dQng dorrg ddt [4,
61. Cac m0 hinh ngudn tuy€n duo.c x6y dpg drr.a

trOn gifr thidt: sau khi d0ng dat ph6t sinh tai chfln

tiOu, chin dQng duo. c lan tuyOh ra kh6ng gian xung

228

quanh vi dd l?i da'u vdt dudi d4ng mQt chu6i li0n
ti€p c6c do4n dfrt gdy nh6 trong todn bo ddi ph6 huf
nim trong lop v6 Tr6i Ddt. Nhu vAy, cudng d0 rung

dQng cuc dai tai mQt didm sd duo. c x6c dinh b&i

doan dut g5y ph6 huf nim gdn didm d6 nhdt. Mot
trong nhiing ddc didm quan trong cla cLc mO hinh
ngudn tuydn li duo. c xAy dur-rg dua tr6n mdi tuong
quan duo. cchi tidt hoe gifia magnitut dong ddt vi c6c

ttram sd cfra dtt gdy philr sinh dQng ddt. Chinh yeu

tti ndy t4o su kh6c biQt co b6n gifra m0 hinh ngudn

tuydn vd m6 hinh ngudn didm vd 6nh huong trqc tidp

tdi c6c kdt qui tinh toan dQ nguy hidm dOrrg ddt.

Nghi0n ctu niy rinh bdy viQc xAy dmg mOt m0

hinh tinh to6n dQ nguy hidm dong ddt cho ViQt Nam

trcn cd sd ving ngudn tuydn phgc vg cho vi6c d6nh

gi6 dinh luong d0 nguy hidm dong ddt cho c6c ving
kh6c nhau ft€n l6nh thd vi ving thdm h,rc dia ViQt

Nam. COng nghc GIS duo. c 6p dung dd xdy drmg hQ

thOng cdng cu tinh to6n, v6i giao diQn thAn thiQn cho

ph6p tU d0ng ho6 toin b0 quy trinh v6i cic khAu thao

t6c phrlc t4p tt viQc lua chon kich bin ddn tinh to6n

vd vd bin dd do nguy hidm dQng adt. Rnh tru6ng

c$a cilctham sd ngu6n tuydn t6i kdt qui tinh to6n dO

nguy hidm dQng ddt duo.c khio s6t qua thi du 6p

dung mO hinh cho kich bin m0 ph6ng trdn dOng ddt

TuAn Gi6o ngdy 24 th6ng 6 n6m 1983.

II. co sd pU LrEu G cAc Iq rHONc our
cAv c6 rcrA NANc sNI{ cHA{ TRh{

LAr.{H rnd vA n$rra LUc DIAVIET N.qnt

Ngudn tuydn cho ViQt Nam duo. c xAy drmg trOn

co s& so liQu vd c6c hQ thdng dfrt gdy sinh chdn d5

duo. c x6c dinh tr€n lSnh thd vd ving thdm lgc dia ViQt

Nam dd duo. c c6ng btl r6ng rii trong nhidu c6ng trinh
nghi0n cfu tu tnrdc ddn nay 17,10,17,221.Chc dtrt
gdy sinh chAn - c6c ving ngudn di duo.c x6c dinh



theo c6c sd liQu dfa chdt, kidn tao, d0ng ddt. Ngoii
ra, cbc ydu td dia v{t lf vd vi6n th6m khic ciing
duo. c tham kh6o nhu c6c ti€u chudn bd tg cho viOc

lua chon cfuc dtrt gdy c6 khi ndng sinh chAn.

Danh muc c6c hQ th6ng dft gdy c6 khi ndng
sinh ch4n h€n ldnh thd vi thdm luc dia Vi€t Nam
cing vdi mQt sd d4c hung co bin cfra ch0ng duo.c

lietke ftongbdng 1. Tdng cQng c6 46hc dt.gdy

Bdng I . G6c dic trrmg cd bAn c0-a c6c hQ thdng drit g5y c6 khA nlng sinh chin
tr6n linh thd vi thim luc dia Vi6t Nam

TOn dfrt g5y
(l)

S6ng Hdng
Song Hdng k6o dii
Song Chiy
S0ng Chiy k6o ddi
S0ng Ln

S0ng In k6o ddi
S0ng Thuong
Son I-a
lai Chxu - Dign BiOn

S6ng Md

Hung Nhugng - Td Vi
Tam Kj - Phu6c Son

Kinh tuydn 109
S0ng HAu

Ba ChDa

Vinh Ninh
P0 C0 - Khflm Dfrc
Phong Thd
SOng Di
Thugng Song Di

Muong La - B6c YOn

Pu May Tun
Van Son - Hd Giang
Th6i Nguy€n-B6c Can-YOn Minh
Cao Bing - TiOn YOn

Tdn Mdi - Dai Ddng
Cdm Phi - Linh Son

Trung lrrong
D6ng Tridu - U6ng Bi
C0 T0 - B6c Hii
Hodng Sa

Tnrong Son

Song Cd

Khe Bd - Hi finh
Song Hidu

Rio NAy
Khe Giiia - Crla Ttng

Bp - thu{n
Bta) - nghich
Bp - thu{n
Bt - thuen

Bp - nghich

Nghich - Bp
Bp-nghich-Bp

ThuQn - Bp
Bp - thufln
Bp - thufln

Bp
ThuAn - Bp
Bp - thu6n
Bp - thudn

Nghich - Bp

Bt - nghich
Bt - thudn

Bp-nghich/ Bt-nghich
Bp-nghich

Bp

Bp
Bp - thuAn

Bp - thuQn

Bp - thuAn

Bp - thuAn

Bp - thudn
Bp - thufln

B$c Phuong k6o dii Hu6ng c6m Co chd (Nz -Q)
(2) (3) (4) (s)

I TB-DNI) DB/60-70. Bp3) - thu4n
1 TB-DN DB/60-70" Bp - thufln
1 TB-DN DB/60-70" Bp - thu{n
I TB-DN DB/60-70' Bp - thudn
I TB-DN TN/60-70" Bp - thu{n

I
I
1

1

I

1

I
I
1

I

I
I
2
2
2

2
2
2
2
2

2
2
2
2

2

2
2

2
a

2

TB-DN TNt0-80' Bp - nghich
TB-DN DB/70-80' Bp - nghlch
TB-DN DB/60-80. Bp - thufln

TB-DN/AKT/DB-TN T - TN Nghich - Bp- nghich
TB-DN DBt0-85' Bp - thufln

TB-DN
AWDB-TN

TB-DN
AKf}DB-TN

TB-DN

AVT
AVT

AKT/DB-TN
TB-DN
TB-DN

TB-DN
AKT

TB-DN
TB-DN
TB-DN

DB-TN
DB-TN
AVT
AVT

DB-TN

DB-TN
TB-DN
TB-DN
TB-DN
TB-DN

TB-DN
TB-DN

TN/60-70"
T8/60-70"
DBi60-80'
DB/60-80"
D8/60-70'

B'160-70"

B,160-10
D-DB

DB/70-80'
TN/70-80"

TN
Tt0-80"

TNt0-80"
DB'O-80'
DBt5-80"

2
2

DB/60-70'
TB/85'

BtO-80'
Bt0-80'

DB/60-70.
DB/80-90'
DBr0-80"
DB'O-80'

DB/70-80"
DB/70-80"
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Bdng I (ti€p theo)

(s)(3)(1) (2)

2
2
2
2
2

TB.DN
TB-DN
AVT

AKT/TB-DN
TB-DN

DB-TN
DB-TN
TB-DN
DB-TN

(4)

D8/60-80'
DBt0-80'

Dt0-80'
TN/80-85'

DNr0-80'
T8/60-70"
TNt0-80'

Dikrong - Hud
S0ng Ba

Di Ning - Nam DOng
Ba To - Cfrng Son

Bu0n Hd

Tuy Hoi - Cfr Chi
Thu4n Hii - Minh Hei
V[ng Tiu - T6ng I-e Sap

Phir Quf - Con D6o

2
2

2
2

Bp - thuAn

Bp - thuQn

Bp
Thu4n-Bp/ Bp-nghich

Bp - thuQn

Bt - thuan

Bt - thuAn

Bp - thu{n
Bp

t) 
Tay b6c - dong nam, 

t) 
e kinh tuydn, 

3) 
trugt bing phii, a) 

trugt bing tr6i

duoc thu thAp vi ph6n ra thdnh nh6m vdi cdp kh6c

nhau, trong d6 c{p I bao gdm c6c dtrt g6y phan

chia c6c midn kidn tao (mring b4c 2) vd cdp 2 bao

gdm c6c dtrt gdy d6ng vai trd ph6n chia c6c cdu

trtc chinh trong c6c midn [17].

Cdn nhan manh, c6c sd licu vd dftt gdy sinh ch6n

c6 dQ ddng nhdt chua cao, m0t sO dtt g6y vdn chua

x6c dinh duo. c ddy di cic tham sd. Ch6c ch6n trong

tuong lai c6c s(i liQu niy s6 cdn tidp tuc drro. c bd

sung vd hiOu chinh. C6c sO liQu duoc sfi ho6 vi luu
tn1 rrong co s6 df liQu GIS, v6i m6i he dft g5y

dugc m6 hinh ho6 du6i d4ng mOt hodc vdi dudng
cong don tren bin dd vi duo.c ndi kdt vdi c6c df
liQu thuQc tinh. C6c dt liQu thuOc tinh duoc nhQp

vio co s& df Heu bao gdm hai lo4i. Loai thf nhdt
ld c6c thOng tin mang tinh m0 ti nhu tOn goi drlt
gdy, c{p dtrt gdy, co chd (lo+i) dtt gdy, huong ph6t

tridn, tdng do dei,... L,o?i tht hai, quan trong hon,
chinh ld c6c tham sd dfit gdy sE duoc srl dgng truc
tidp vdo qu6 trinh tinh to6n d0 nguy hidm dOng ddt

nhu magnitude momen cuc d{ Mu^, dQ sAu tdng

hopt dQng, g6c c6m,... C6c tham sd phuc vu tinh
to6n dugc x6c dinh dua tr€n c6c nguyOn t6c sau :

- Dai luong Myo.ld do lon ciia dOng ddt cuc

dai cria hc dftt g6y dang x6t c6 khi ndng ph6t sinh

vd duoc x6c dinh trcn cd sd sd ligu dong ddt dd

quan s6t thdy tr€n hodc doc theo dft g6y. Trong
trudng hqp kh6ng c6 sO liQu, gi tti MM.- duo. c u6c
luong bing hai phuong ph6p x6c sudt - th0ng k€ li
phuong ph6p cgc tri cfra Gumbel vd phuong ph6p

Hsp ll cuc d{ Il0,121. Toan b0 c6c gi6 fr Muo,

duo. c chuydn ddi vd magnitude momen.

- DQ sAu ciia bd ddy tdng hoat d6ng thuOc hQ

dtt gdy duoc coi ld d6 sau l6n nhdt cfra chdn ti€u
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<tong ddt quan s6t duoc trong toAn ddi ph6 huli cua

drlt g6y. Di6u nAy c6 ttrtl thuc hicn dC ddng bdng c6c

c6ng cu tra vdn ngdm dinh cfra mOt phdn mdm xu
lf dd hoa GIS.

- Tuj theo g6c c6m nghiOng vd phia tr6i hay
phii cria dudng thing chi phuong k6o dni ciia dft
gdy, gi6 tri g6c c6m ctia he dft g6y duoc x6c dinh
bang chinh n6 hay beng gi6 tr g6c br) cfra n6. Drrong

thing chi phubng ciia drlt g6y duoc quy u6c ngdm

dinh ld ch4y tt trOn xuOng dudi vd ti tr6i qua phii
tr€n bin dd.

Hinh I minh hoa sd d6 c6c hQ thdng dfrt g6y c6

khinang sinh chdn trOn l6nh thd vd thdm luc dia ViQt

Nam duo. c srl dung trong mO hinh ngudn tuydn.

u. co so Lv rnutdr
Mdi tuong quan gifia magnitude M cia dOng

ddt ve ao ddi L cira doan drlt gay ph| huf d6ng vai
trd chan ticu (du6i dAy goi li doan dut giy ph6 hui)
dd duo. c nhidu t6c gi6 nghiOn cuu. Dd xAy dmg mO

hinh ngudn tuydn cho ViQt Nam, cOng thtc cria Wells
D.L, vd Copersmith K.J. duoc srl dung [19] :

Logrc(L)=a* b. M (1)

trong d6 L - do dei doan dftt gdy ph6 huj tinh bing
km, M - magnitut momen cria dong ddt, a vd b -
c6c hing sd, duoc x6c dinh bang thuc nghiQm cho

c6c lo4i drit g6y kh6c nhau vi cho trong bdng 2.

D0 nguy hidm d0ng ddt duo. c thd hiQn thong qua

hai d4i luong d{c trung cho rung dQng ndn trOn bd

mdt. Dai luong thf nhdt ta gia t6c cuc dai ndn, ki'
hiQu ld PGA (vici t6t cria cUm tt tiOhg Anh Peak

Ground Acceleration) vi duoc do bing don vi gal.



Hinh 1. So dd c6c hg thtfng dttt gdy c6 khri ning
sinh chdn trOn lSnh thd vi th€m luc dia ViQt Nam

D4i luong thrl hai ld cudng dO chdn d6ng do d6ng
ddt gdy ra h€n bd mdt, kf higu bing I vi duo. c do
bing m6t thang do g6m 12 bdc.

Meii nrong quan gita c6c th6ng sd rung d6ng
ndn ddt vdi magnitude dQng ddt vi khoing c6ch tir
ngudn chfln dOng t6i mQt didm cho trudc, cdn goi
li phuong finh t6t ddn chdn dQng, duo. c bidu di6n
du6i d4ng tdng qu6t nhu sau :

Bdng 2. cac h9 sd hdi quy trong bidu thfc qu-an hQ
giiia magnitut vi d9 dAi doan ddt gAy ph6 huf [19]

[,oai ph6 hui tnei dfrt gdy

Truot bEng -3,55
Tr€n mqt Chdm nghich -2,86

Khdc -3.22

Drrdi s8u

Truot bing -2,57
Chdm nghich -2,42
Kh6c -2.44

trong d6 Y - mOt fiong cic tham s0 rung dO-ng ndn
(trong trudng hgp dang x6t li PGA hay I), M - mag-
nitude d0ng ddt, R - khoring c6ch tr) chAn ti€u tdi
didm quan s6t, a, b vi c - c6c hing sd (duo.c x6c
dinh cho ttng vtng kh6c nhau).

DCii v6i dai luong PGA, dd c6 rdt nhidu phuong
trinh t6t ddn chdn dOng duo. c nhidu t6c gi6 xAy dtrng
vd cOng bd cho nhidu khu vuc c6 didu kiOn dia chdt
cOng trinh vi co chd kidn tao - dia dQng lu. c rdt khec
nhau tr€n thC gi6i. Bdng 3liQt kC 10 phuong trinh
tAt ddn chdn dOng duo. c lua chon sfi dung cho mO

hinh ngudn tuydn & ViOt Nam. C6c phuong trinh
ndy dd duoc 6p dgng dd d6nh gi6 khi nang rung
d6ng ndn d{t tai Ha Noi ll4lvi duo.c m0 ti chi tidt
trong c6c cOng trinh d6 cOng b0 tru6c d|y ft,2,5,
9, 15, 16, 18,20,21,231.

Dqi lugng I dugc x6c dinh theo thang MSK-64
cho phi hqp v6i diAa' kien sfr dung 6 Vi€t Nam. Irru
y, I gal= 981 cm/s', moi tuong quan gita cdp chan
dQng I vdi dai lugng gia tdc cryc dai ndn PGA cho
trongbdng 4.Circgi6 ti ctia IkhOngduo. cx6t chuydn
ddi tt c6c gi6 tri PGA hong hai truong hgp : 1) tuong
duong vdi cic c{p do nh6 hon V do khOng c6 nhidu

f nghia thu. c ti6n frong dia chAn c0ng trinh vi 2) lon
hon X do kh6ng hiQn thqc ddi vdi c6c dOng ddt
ViQtNam.

0,74
0,63
0,69

0,62
0,58
0,59

f = o"u'f

Bdng 3 . C5c phuong trlnh t5t ddn chin ttgng sr? drlng cho m6 hinh tuydn crla ViQt Nam

(2)

Ngudn MOi tnrong (rng dung

Nguy€n Dinh XuyOn vi nnk (1999)
Xiang Jianguang vi Gao Dong (1994)
D.M. Boore, W.B. Joyner & T.E. Fumal (1994)
K.Sadigh, C.Y. Chang, N.A. Abrahamson, S.J.Chiou, M.S. Power(1993)
K.Campbell & Y. Bozorgnia (1994)

C.G. Munson & C.H. Thurber (1997)
R.R, Youngs, S.J. Chiou, W.L. Silva vi J.R. Humphrey (1997)
A. Frankel vi nnk (1996)
G,R, Toro, N.A. Abrahamson & J.F. Shneider (1997)

Phdng thi nghiOm qudc gia Hoa K! lawrence Livermore (J. Sayv, 1998)

DQng ddt ViQt Nam
DQng ddt VAn Nam
DQng ddt nong trong v6 Tr6i Ddt
Dong ddt n6ng trong v6 Tr6i Ddt
DOng ddt n6ng trong v6 Tr6i Ddt
Dong ddt khu vuc qudn d6o
DQng dat s6u tai cic d1i cudn htt
Midn Trung vd midn DOng Hoa K|
Midn Trung vi midn D0ng Hoa K!
Midn Trung vi midn D0ng Hoa K1)
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Bdng 4. Quan hQ gi0a gia tdc nin PGA vi
cdp chA'n dgng | (theo thang MSK-64)

Gia tdc ndn PGA (e) Cdp chan dQng I

0,015-0,03
0,03-0,06
0,06-0,12
0,12-0,24
0,24-0,49
Hon 0,49

IV. F-HMARD : C6UC CU DANH GIA
rAr onur DO NGUYHIdTvT oONc oAr cHo

vrpr Narr,r e,iNcNGUdN TLId.r

Dd 6p dung m6 hinh ngu6n tuyOn cho ViQt Nam,
cOng ngh6 GIS duo. c st? dgng dd xdy dung mOt phdn

m€m cho ph6p tU dOng ho6 toin b0 quy trinh d6nh
gi6 tdt dinh dQ nguy hidm dong ddt cho l6nh thd vi
ving thdm lgc dia ViQt Nam, tri khdu lua chon k[ch
bin ddn tinh to6n vd hidn thi kdt qui tr€n ndn dd hga
cria H€ thdng thdng tin dia lf. Phdn m€m niy c6 tOn

goild F-Hazard, duo.c vidt bing ng0n ngit Avenue
trcn cd s6 tuy Uidn giao di6n c$a ArcView.

Tinh uu viet cta F-Hazard khOng chi thd hign
qua viQc tU dQng tinh to6n vihidn thi c6c bin dd dq

nguy hidm dong ddt. Giao diQn tuj bidn vd m6t lo4t
c6c c0ng cU trg gitp chuyOn biet dugc xAy drpg dd
gifrp cho ngudi srl drpg thrlchiQn cicphfip lua chon,
tinh to6n vi hidn thi c6c kdt quri mOt c6ch d6 dang
vi ti€n lqi nhdt. Hai cOng cU trg gifip chuy6n biQt
quan tro.ng nhdt Hong F-Hazard li c6ng cg chuytln
ddidEldnciadQng ddt ti magnitut s6ng m4t Gn don
vi do magnitut phd bidn nhdt trien nay) vd magnitut
momen cho phn hqp v6i chc c6ng thtc tinh d0 nguy
hidm dOng ddt vi cong cu tra vdn khOng gian, cho
ph6p tra vdn t{t ci c6c th6ng tin liOn quan tdi dO.ng

ddt kich ben, dft g6y ngu6n vd c6c gi6 fi rung d6ng
ndn tai m5i didm tr€n bfrn dd kdt quri.

Quy trinh d6nh gi6 tdt dinh dQ nguy hidm d6ng
ddt duo. c ttrr,rc hiQn trong chuong frnh F-Hazardbao
gdm bdn bu6c minh hoq trOn hinh 2. Quy trinh b6t
ddu bing viQc x6c dinh khu vu. c nghi€n cuu; ti€p d6;

x6c dinh dtrt gdy sinh chdn tD ving nghiOn cftu vrla
chon. C6c tham sd cria drrt gay dd, chon tidp tuc duo. c
sii dgng d€ xilc dinh tr4n dong ddt "kich bdn" drro. c

gi6 thidt ld ph6t sinh hen drrt gdy dd cho. Cudi cing,
mOt phuong trinh t6t ddn chdn dOng phi hgp vdi
didu kiQn khu vuc nghi€n cfu duo.c lua chon vd 6p

dung ddtinh to6n d0 nguy hidm dong ddt theo kich
ban dA cho. Sau khi tinh toln, cilc lorp thong tin bidu
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thi dO nguy hitlm dQng ddt nhrr gia tOc cgc dai ndn

PGA vd cuong dQ ch8n d0ng ffen m{t / cfng duo. c

tU dQng hidn thf trcn ben dd ndn cria khu vuc nghiOn

ciru. C6c bu6c thuc hi€n quy trinh danh gi6 tdt dinh
dQ nguy hidm dOng ddt bing phdn mdm F-Hazard
drroc mO ti chi tiet du6i dxv.

Hinh 2. Quy trinh d6nh gi6 tdt dinh d0 nguy hidm
d6ng ddt bing ngu6n tuydn

1. Lu. a cho.n ving lim vi€c

F-Hazard duoc thie't kddd lnm viOc trOn quy mO

l6nh thd vd th€m luc dia ViOt Nam. Toin b0 khu vuc
nghien ciru duo.c chia ldm ba vtng : midn B6c, midn

Trung vd mi6n Nam ViQt Nam, bao gdm ci c6c ldnh

hii licn quan. Sau khi kh&i dbng F-Hazard, cfta sd

Chon ving ldm vi4c tU dQng hiQn lOn cho ph6p

ngudi sr? dgng chgn mot trong ba ving nghi€n crlu
(hinh 3). Sau khi chon mOt ving tu danh s6ch thi,
ngudi sfr dgng chi cdn nhdn OK d€ truy c6p tdi b6n

dd ving dd chon.

Ndu mudn chgn lai ving ldm viOc, ngudi srl dung

c6 thd nhdn chuQt vio phim Cancel dd d6ng cr?a sd

Chon ving ldm vi(c l4i. Sau d6 ph6p chon vr)ng c6

thd thuc hiOn lai bing c6ch chon muc "Chon ving
nghiAn ctu" ti! lQnh don "Dcinh gid db nguy hidm
ddng ddt", hoac nhdn phim "select a region" tran
thanh chtc ndng cira giao diQn phdn mdm F-Hazard.
Ci hai thao t6c trOn ddu m& ra cr?a sd Chon ving
Idm viAc minh hga tr€n hinh 3.

2. Lya chpn dit gdy

Ciing gi6ng nhu thao t6c chgn ving ldm viQc,

thao t6c chgn dfrt gey c6 tht! thuc hiQn bang hai
c6ch : sii dqng lQnh don ho{c siir dung phim chtc
nlng. Ngudi sil dung c6 thd chgn muc "Chon dut

sdy" fi lQnh don "D6nh gi6 d6 nguy hidm d6ng ddt",
ho[c nhAn vdo phim "Select afault" trOn thanh chrlc
ndng cia giao diQn phdn mdm F-Hazard dd m6 ra
cfra sd "Ca sd dfr li€u cdc dth gdy ngudn dQng ddt"
(hinh 4).

V
VI
VII
VIII
IX
X

1. Lr;a chgn vr)ng ldm v
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t qK_l

cancel 
I

Midn TrungM€t Nam

Midn NamVi0t Nam

Hinh 3.Cr?a sti "Chon ving ldm vi€c" cita F-Hazard Viet Nam'

3, Xic dinh dpng il6t kich bin

Sau khi ngudi srl dung chon m6t dtt giy tD co
s& at tigu vd nhdn niut "Tidp t7c", cita s6 "Cdc
tham sd ngudn tuydn" s6 hiQn ra cho ph6p m0 ti
dOng ddt kich bin vd lua cho.n phuong trinh t6t ddn

chdn dQng phn hgrp.

Cic mrlc "Dttt gdy", "Ngu6n didm" vd "Doqn
dtt g,iy phA hu-j" trongcrla sd "Cdc tham sd ngu6n
tuy€h" gidnh cho viQc mo tA dong ddt kich ben.
Trong c6c h6p van bin thuOc ba mqc niy (trir hai

Dd chqn mOt dtt gdy, ngudi sr? dung cdn

nh6p chuQt vdo hing c6 tCn drlt giy cdn chon
trong cd s& dt ligu rdi nhdn phim "Tiap mc".
Ngudi s& dgng cflng c6 ttrd nh6p chuOt vdo phim
"Quay lai" dd hui b6 viec chon dtt gAy vd d6ng

cfta sd "Co sd dfr li€u cdc dth gdy ngudn dQng ddt"
l4i. Hinh 4 minh hoa viQc chon d(tt gdy Son ta tit
co s6 df liQu cdc dfrt gdy sinh chdn, cdn luu !',
chuong trinh dd loc ra nhtng dirt g6y nim trOn

vr)ng nghi€n c(ru dd duoc chon trong bu6c thao
t6c tru6c ld lSnh thd vd thdm luc dia midn B6c

hOp vdn bin "Vj dQ" vd "Kinh dQ') ddu dd duo.c

hitJn thi tu d6ng nhfrng thOng tin m{c dinh ldy tt
co s& dr liQu nhu "TOn dtt gdy", "DQ sau, km",
"magnitude momen", "Do dei ngu6n, km", "Chidu
r6ng du6i sdu, km" vd "Chidu rQng trOn m{t, km".
Tuy nhion, ngudi srl dgng luOn c6 thd thay ddi c6c

tham sd niy bdng lua chon "Ghi de". C6c tham sd

c6 liOn quan trong cOng thrlc (l) s6 tu d6ng thay
ddi theo ndu mot trong sd chring bithay ddi. Ngudi
s& dung cing c6 thd tui' y thay ddi co chd dich
chuydn ciia d(rt g6y ddchgn bing c6ch s(r dgng c6c

Hinh 4. Ciia sd "Co sd dfr li€u cdc drn gdy ngu6n d1ng tkit" cia F-Hazard
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phim radio trong muc "Drn gdy". Trong trudng hgp

magnitude duoc x6c dinh bing s6ng mpt, ngudi sfi

dung c6 thd chuydn ddi gie tri ndy vd gi6 tri
magnitude momenbingc6ch srl dung c6ng cu chuydn

d6i magni-tut minh hoa frEn hinh 5.

Hinh 5. COng cu chuydn ddi magnitude tt M5

vd Mw cfra F-Hazard

Hai h6p vin bin dd trdng ln :"V! d0" vd "Kinh d6"

dnng ddnhQp toa dQ ciia chdn tam, duo. c giri thidt le
didm gifra hinh chidu ciia do4n dfrt gdy ph6 huf
trong ch6n ti€u lOn bd mdt Tr6i Ddt. Ngrrdi srl dqng

c6 thd nh4p thang gi6 tri vio hai 0 niy ndu bidt trudc
toa d0 ch6n tAm c&a dOng ddt kich bin, hoflc chon

phuong 6n xilc dinh ch{n tAm trOn blin dd. Dti:x6c
dinh chdn tdm dOng ddt kich bin bing bin d6, ngudi
srl dung cdn thao t6c theo trinh trr sau :

1) Kich chuQt len n0t "Bin dd" trcn cta s6 "Cdc

tham sd ngu6n tuyAh". Ben dd ndn ving nghi€n c(ru

sE hiQn ra, vdi dtt giy duo.c ltra chon d6 ddi sang

mdu ving.

2) Dr)ng tr6 chuQt chdm len mot didm tren dft
g6y. hu f, didm nny phrii c6 toa dQ trr)ng vdi top

d6 chdn tflm d0ng ddt kich bdn, vd phii nim tr0n

dtrt gdy ho4c c6ch dtrt gdy kh6ng qu6 5 km. Trong
trudng hqp nguo. c l{, chuong trinh sE hi€n th6ng

b6o l6i vd ngudi srl dung s6 phii chon l4i chdn tAm

d0ng ddt kich brin. Ngay sau khi thuc hiQn xong
thao t6c niy, crla sd "Cdc tham sd ngu6n tuy€h" sd'

lai hiQn l€n, nhung ldn ndy cilc gi6 tri toa d6 chdn

t0m d6ng ddt kich bin dd duo. c hidn thi trong hai 0
"vy d0" vd "Kinh do".

Ddn dAy, c6 thdcoi kich bin dOng dilt dd duo. c x6c

dinh, v6i ddy dii c6c thdng sd ddu vdo cho ph6p tinh
to6n d6 nguy hidm d6ng d{t. Hinft 6 minh hop cila sd

"Cdc tham sd ngu6n tuy€it", v6i c6c tham stingudn
tuydn, to4dO chan tam dongddtkjchbin d6x6c dinh.

4. Tinh toLn vi vd bin dd dQ nguy hidm ilQng ddi

Dd c6 duo. c kdt quri d6ng tin cdy nhdt, nguoi sil
dqng cdn lua chgn phuong trinh tAt ddn chdn d6ng
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Hinh 6. Crla sd "Cdc tham sd ngu6n tuy2h"
cia F-Hazard

phn hqp v6i cic didu kiQn dia chdt kidn tao cfra khu
vuc nghiOn cfu theo kich brin dd chon. F-Hazard

cho ph6p lua chon mOt trong s(i 10 phuong trinh t6t

ddn chan d0ng drro. c xAy dr;ng cho c6c ving kh6c

nhau trOn thdgi6i dpc trmg bdi c6c didu kiQn dia chdt

kidn tao rdt khec nhau. Phuong trinh t6t ddn chdn

dQng duoc chon bing c6ch kich hoat danh s6ch thi
phia drrdi cta so "Cdc tham s6 ngu6n tuy€h", chon

mOt phuong trinh trong danh s6ch vd nhan ntt "Tidp

tgc" dd b6t ddu qu6 trinh tinh to6n. Tren hinh 6 minh
hoa cira sd "Cdc tham sd ngu6n tuyth", v6i phuong

trinh t6t ddn chdn dOng cria Xiang Jianguang vd Gao

Dong (1994) duoc chon,

F -H azard thu. c h iOn vi6c tinh to6n c6c gi6 tri PGA

trOn m6t mang lu6i cilc di€m tinh d6 xAy drrng sin,
sau d6 ph6p nOi suy duoc thuc hi-en vd bin dd ddng

mirc PGA duo. c tu dOng hidn thi tr6n mdn hinh drrdi

ci hai khu6n dqng raster vi vector. Dd tidt kigm
thdi gian tinh to6n, mang ludi c6c didm tinh ngdm

dinh cfra F-Hazard duoc gi6i hpn mdc dinh trong

SurfaceMagnitude MomentMagnitude

T* Mw: lt?z

Magnitude m6-men: W7- Ghi .li:

o6dAinsudn.km: W Ghidb

Chidu rQns du6i s6u. km: t?dI6-
Ehidu tOns hEn m6t. km FiTfr*-

d0t q3y ph5 hu!: * --*""-

Munson and Thuber (1S971

Nguy6n Dinh Xuydn vi rhtrng nqudi kh6c



phqm vi mQt hinh vu0ng c6 d0 dni m5i canh li 3

do dia lf (khoing 330 km). D4i luong I cffng duo. c

nQi suy tU c6c gi6 d PGA theo mOi tudng quan
trinh bdy trong bdng 4.

v. AP DUNG M0 HiNH NGUdN ru6l cHo
rgcH BAN M0 PHONG o0. Nc oAr

TUAI.I GIAO 24-06-1983

M0 hinh ngudn tuydn c6 thd 6p drpg cho c6c
kfch bin mO ph6ng nhtng tr{n dqng ddt dd xdy ra
trong qu6 khir dd d6nh gi6 tdt dinh d6 nguy hidm
dOng ddt cho c6c vtng kh6c nhau trOn ldnh thd vi
thdm luc dia Vi0t Nam. C6c kdt qui 6p dung cho
c6c kich bin dOng ddt tiOu bidu cfra Vi€t Nam sE

duoc ftinh bdy chi tidt trong mdt bdi kh6c. Bii niy
chi tep ftung m6 ti viOc 6p dung md hinh cho mOt
kich brin m0 ph6ng trfln dOng ddt Tudn Gi6o xdy ra
ngiy 24 th6ng 6 ndm 1983, v6i muc dich chinh ld
khio s6t rinh huong cfia mO hinh ngudn tuydn tdi
c6c kdt qui tinh to6n d0 nguy hidm d6ng ddt.

DOng ddt TuAn Gi6o 24 th6ng 6 nam 1983 li mOt
trong nhfrng tr{n dOng ddt manh nhdt dd quan s6t thdy
vd duo. c Chi nhan beng m6y hen lAnh thti Viet Nam.
Kich bin cfra trAn d6ng ddt niy duo. c khai th6c tr) c6c
tii li6u dd c6ng b(f trudc day l?Al. Voi gifr thidt d0. ng
d{tph6t sinh trcn dtt gdy Sdn La, c6c th6ng sd cia
dftt gdy ngudn vi chdn tiOu d0ng ddt kich brin Tudn
Gi6o duo. c x6c dinh nhu sau :

1) Dft gdy ngudn c6 phuong ph6t tritJn TB-DN
v6i co chddich chuydn ttru6n (truot bing phii), g6c
cim y = 75",vdhuong c6m cfra mdt trudt dd vd phia
d6ng bic ;

2)TgadQ chAn t6m : kinh dQ = 103,43, v! d0 =
21,71:

3) Mw = 6,77 (chuydn adi tu gla fr Ms=6,7);

4) D0 sAu chdn tiOu H = 23 km.

Phdn mdm F-Hazard duoc 6p dung dd tinh to6n
vd v6 bin dd d0 nguy hidm dOng ddt cho kich bin
ludn Gi6o, v6i phuong trinh t6t dAn chdn dong xAy
dung cho ving Vin Nam cia Xiang Jianguang vi
Gao Dong (1994) duo. c chon. TrAn hinh 7 minh hoa
bdn dd PGA tinh duo. c tr) kich bin Tudn Gi6o, vdi
chck€t qui tra vdn kh6ng gian duo.c hidn thi tren
b6ng tdng kdt phia tren bOn phii mdn hinh. C6ng
crl tra vdn kh6ng gian duo. c xAy dUng dd gi6p ngudi
sr? dung kh6o s6t su bidn thiOn cria c6c gi6 tri d0
nguy hidm d6ng ddt theo kh6ng gian. Dd srl dung
cOng cu ndy, ngudi sr? dgng chi cdn nh{n chuOt vio

phim Spatial Query fi€n thanh cOng c!r, sau d6 dua
h6 chuOt len brin dd vd kich l€n mOt diiilm bdt k|.
MQt bing tdng kdt s6 hi€n lOn hidn thi c6c thOng
tin d6ng quan tam tai didm tra vAn, bao g6m c6c
th6ng tin vd :

o Dtt gdy sinh chdn : t€n, loai vi cdp dfigay ;

o Th6ng sfi ngudn : dO ddi doan dtt gay ph|
huf, dO s6u chAn tiOu vi magnitut momen ;

t Dd nguy hidm dOrg ddt : dia danh, c6c gi6 tri
PGAy*, I0, tpi vr)ng cuc dOng vdchc gi6 tri PGA vi
I t?i didm tra vdn.

Tt kdt qui minh hoa ft€n hinh 7, c6 thd dua ra
mOt sti nh6n x6t sau :

1. Ve'finh xic thuc crta cic k€'t qud tinh toin
theo m6 hinh ngudn tuy6h

Do dei doan drlt gily ph6 huf do m6 hinh tinh
duo. c theo cOng thfrc ciia Well D.L. vd Copersmith
K.J. (1994) le 28,27 Y,n,hodntoan phri hqp vdi nhfng
quan s6t vd m6 tri lai tai dia ditiim xdy ra dong ddt
Tudn Gi6o : "... n(rt adt, ... truot l& lon hong nfii,
viQc tao thanh c6c h0 sut vd nhidu hi6n tuong kh6c
dd xdy ra trong mOt ving rOng khoing 10 km, dei
khoing 30 km (doan quan s6t xdp xi 20 km), k6o
ddi theo phuong t|y bic" [241.

Chc gi6 ri nguy hidm dQng ddt cuc d4i tinh duo. c
tai ving cuc dOng l . PGAM,., = 0,1298 gal vd /e -
VIII. Nhu vay c6 thd ttrdy gi6 tri chan dong rr6n bd
m{t xhc dinh blng mO hinh ngudn tuydn hodn toin
phn hgp v6ichc k€t quri dd cOng btf trudc d0,y (/16=

\4II-IX theo thang MSK-64, I24l). ciaf1 PGAM^
x6c dinh theo m6 hinh cfrng phn hqp v6i ndn chung
cria gi6 fi rung d0ng ndn ciia vtng Tay B6c ViQt Nam,
duo.c tffi to6n ttreo phudng ph6p xdc sudt de cong
bO tru6c day [3].

2) V6hinh hgc vi phin bdkhdng gian cia k€l
qud tinh toin

Do g6c c6m ciia dfrt g6y ld mOt trong nhfing
thdng sd crja mO hinh tham gia vdo c6c c6ng thfic
tinh to6n dO nguy hidm d6ng d{t, c6 thd nh6n thdy
rdt 16 inh hudng cria dai luong ndy l€n hinh dang
phfln bd cfra c6c dudng ddng mttc PGA vi 1 tr€n
bin dd. Midn cuc dOng kh6ng nim cAn bing vd hai
phia cia drlt gdy sinh chdn nhu thudng thdy trong
c\c biln dd v€ tay duo. c c6ng bd tru6c dey [24], mit
nim l€ch hin vd m6t phia cfra dfrt g6y sinh chdn.
TuAn thfr quy t6c niy, c6c dudng ddng mtc cfing
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Hinh 7. Kdt qui 6p dgng m0 hinh ngudn tuydn cho kich brin dQng ddt Tudn Gi6o
ngiry 24 th6ng 6 nam 1983 tr€n dtt g6y Son La

tao n€n mOt hinh elip khOng chudn, dudng nhu

bi "bd doi" vd phfln c6ch b&i dtt gdy sinh chdn.

Trong khi viOc 6p dung c6c mO hinh ngudn didm

chi cho c6c kdt qui lA cic dudng d6ng mfrc du6i
dang c6c dudng trdn ddng tAm, thi viQc thd hien

kdt qui dudi d4ng c6c dudng elip lOch cho thdy
tinh uu viet cfia c6c m0 hinh ngudn tuydn. C6 thd

khing dinh hinh hoc cia cic kdt qui tinh duoc

bing m0 hinh ngudn tuydn phi hgp vdi thuc t0
hon nhidu so vdi su thd hiCn kdt qui cria m6 hinh
ngudn didm.

Srl dung cOng cu tra vdn kh6ng gian criaF-Hazard,
c6 thd denh gi6 duoc inh huong cfra dong ddt Tudn

Gi6o do sg lan truydn chdn d6ng tli ctrc khu vuc
xung quanh. Ngodi ving cuc dQng duo.c x6c dinh
chiu inh hu&ng cria ch dn d0ng cdp VIII -lX (P G A y 

^ =
0,1298) nim tr€n khu vuc thuoc hai tinh tai Chau

vd Son [a, vtng chdn dOng c{p VII cdn lan sang ci
dia ph6n cria hai tinh YOn B6i vi [-io Cai tr0n 16nh

thd nudc ta.
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rEr luAt'l
Bii b6o gi6i thiQu mOt m0 hinh ngudn tuy€n

phgc vu vi€c d6nh gi6 tdt dinh dQ nguy hidm ddng

ddt trcn toin ldnh th6 vd vtng thdm luc dia Viet
Nam. Mo hinh xay drrng tren co s& tap sd liQu vd

c6c hQ thdng dft gdy c6 khi nang sinh chdn d6

drro. c x6c dinh vd c6ng bd & ViQt Nam. C6ng thftc

cla W e lt D . L. v i C o p e r s mith K.J. (199 4) bidu thi m6i
hrdng quan giita cilc thOng sd ciia dOng d{tv6i cic
ttram sd ciia dtt g6y duo. c str dgng lim co s& dd xAy

dmg m6 hinh. Ngoii ra, 10 bidu thtc t6t ddn chen

dQng xAy dr,rng cho c6c khu vuc c6 nhtng dpc tntng
dia chah kidn t4o kh6c nhau cfing duo. c dua vdo m0

hinh dd phgc v9 viOc tinh to6n d0 nguy hidm d6ng

d{t. C6c kdt quri thd hiQn du6i dqng hai dai lrrcng

dac fiung cho rung dQng ndn trOn bd m4t dang phd

bidnrQngrdihiQnnayli gia tOc cuc dai n€n (PGA) vd

cuong dQ chdn dOng trOn m4t (/) theo thangMSK-64.

COng nghQ GIS dugc 6p dung dd xey dung mdt
cOng cU phdn mdm mang tcn F-Hazard cho ph6p



thr.lc hiQn quy trinh d6nh gi6 tdt dinh d0 nguy hidm
dQng ddt tr€n co s& ngudn tuydn. C6c chfrc ndng
chuy€n biet cfia F-Hazard cho ph6p tu d6ng ho6
nhidu khAu quan trong cria quy rinh, tr} viec lua
chgn vring nghiOn ctu, chon dfrt g6y ngudn, mO td
kich bin dQng ddt ddn kh6u tinh to6n ve vC bAn dd
dQ nguy hidm d0ng ddt. Ngoii ra, c6c cOng cu chuy€n
bi€t cfra F-Hazard cdn cho ph6p thgc hiOn c6c thao
t6c nhu chuydn ddi ddn vi magnitude, ph6ng to
bin dd, ha vdn theo kh0ng gian,...

Viec 6p dung thrl nghiQm mO hinh ngudn tuydn
cho kich bin mo ph6ng dOng ddt Tudn Gi6o xdy ra
ngdy 24 th6ng 6 ndm 1983 cho thdy c6c kdt qud,

nhAn duo. c hodn toin phD hqrp v6i nhifurg quan s6t
thqc td Didu ndy kh6ng chi khing dinh tinh uu
vi6t ciia m0 hinh ngudn tuydn so v6i c6c m6 hinh
ngudn didm, mii cdn cho thdy khri neng tidm tang
ciia cOng nghQ GIS trong viQc xii lf vi minh giii
c6c kdt qui nghiOn crlu dOng ddt & Viet Nam. ViOc
6p dung phdn mdm F-Hazard chdc ch6n s6 c6
nhfrng d6ng g6p rdt quan trong trong thu. c tien.
Th0ng qua viOc t6i hiOn nhfrng fiAn d6ng ddt tieu
bidu c6 ngudh gdc kidn tao dd xdy ra trong qu6
khfi, c6c kdt qui 6p du.ng F-Hazard s6 dung nOn

mOt brlc nanh tdng thd vi dinh luong vd d0 nguy
hidm dong d{ttai c6c khu vuc kh6c nhau trOn l6nh
thd vi thdm luc dia nudc ta, g6p phdn tich crrc vdo
cOng t6c phAn vr)ng d0ng ddt, quy hoach vi quin
l!'rrii ro tr€n ph4m vi ci nu6c.
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SUMMARY

Development of a fault'source model
for earthquake hazard assessment in Vietnam

ln this paper, a fault-source model for

deterministic seismic hazard assessment in

Vietnam is presented. The model was developed

on the basis of a dataset on seismically active

faults published for the whole territory and the

continental shelf of Vietnam. Well and Copersmith

G|S-based software called 'F-Hazard" was

study region and active fault, definition of a scenario

earthquake, and hazard calculation and mapping.

The model was applied to a scenario of Tuan

Giao earthquake of June, 24th, 1983 in order to
investigate the effect of fault source model on the

calculated hazards. The good accordance between

calculated results and observation data shows

advantage of the fault-source model over the point-

source one in seismichazard assessment.
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ViQn Dia chdt vd Dia vdt lY Bidn

ViAn Khoa hqc vd Cbng nghAViAt Nam
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