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XAY DUNG MO HINH NGUON TUYEN
PANH GIA PO NGUY HIEM DONG DAT O VIET NAM

NGUYEN HONG PHUONG, PHAM THE TRUYEN

I. MG PAU

Viéc danh gi4 dinh lugng d6 nguy hi€ém dong
dét dua trén co s& ban ddu 1a cac mo hinh nguén
chén dong di dugc xay dung sin, mo phdng qua
trinh gidi phéng nang lugng va lan truyén chén
dong tir chén tieu mot tran dong dat toi diém quan
sat. Cac mo hinh nay cho phép tinh toan dinh lugng
d6 nguy hi€m dong d4t tai nhiéu di€m quan sat khac
nhau, tir 46 x4y dung cic bin dé do nguy hiém dong
dét cho mot khu vue cu thé.

Céac mo hinh 1y thuyét danh gia d6 nguy hiém
dong dat ddu tien da dugc A.C. Cornell (1968),
W.G. Milne vd A.G. Davenport (1969) x4y dung
dua trén gia thiét toan bo ning lugng do dong dat
phat ra duoc lan truyén tir chédn tiéu, do d6 ching
con cb tén goi 14 "cac mo hinh nguén diém" [3, 8].
Viec ap dung cic m6 hinh nguén diém thudng to
ra khong dang tin ciy trong trudng hop dong dat
dang xét 13 mot tran dong dit manh, x4y ra trén
mot dirt giy kién tao c6 do dai 16n va di€m quan sat
nim kha gin véi dit gy phat sinh dong dat. Trong
nhimg trudng hop nhu vay, do chin tiéu thudng 13
mot dai pha huy c6 dang kéo dai theo phuong cia
dirt gy sinh chdn, mo6 hinh nguén diém thudng
khong phan 4nh ding hinh hoc, cd ciu chén tieu
va ket qua tinh todn do nguy hiém dong ddt nhan
dugc thudng thap hon cic gia tri hién thuc.

D€ khic phuc nhitng nhugc di€m cla cac mod
hinh nguén di€m, D.A. Kiureghian va A.S-H. Ang
(1977) dong thdi véi BM. Douglas va A. Ryall
(1977) di phat trién cac mo hinh danh gia do nguy
hi€ém dong dat cho truong hop ngudn tuyén, khi
cac dirt giy hoat dong (hay cac doan cuia ching)
dugc coi 14 ngudn phat sinh chdn dong dong dat [4,
6]. Cac mo hinh nguén tuyén dugc xay dung dua
trén gia thiét : sau khi dong dét phat sinh tai chdn
tieu, chdn dong dugc lan truyén ra khong gian xung
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quanh va d€ lai ddu vét dudi dang mot chudi lien
tiép cac doan dirt giy nhd trong toan bo ddi pha huy
nam trong 16p v6 Trii D4t. Nhu vay, cudng d6 rung
dong cuc dai tai mot diém s& dugc x4c dinh bdi
doan dirt gdy pha huy nim gin di€m d6 nhat. Mot
trong nhitng dic diém quan trong cla cic mo hinh
ngudn tuyén 1a duge xay dung dua trén méi twong
quan dugc chi tiét hoa gitta magnitut dong dét va cac
tham s6 cla dirt gdy phat sinh dong dét. Chinh y&u
t6 ndy tao su khac biét co ban giita mo hinh nguén
tuyén va mo hinh ngudn di€m va anh hudng tryc tiép
tdi cac két qua tinh toan do nguy hiém dong dét.

Nghién cfru nay trinh bdy viéc xay dung mot mo
hinh tinh to4n d6 nguy hiém dong dét cho Viét Nam
trén co s& ving ngudn tuyén phuc vu cho viéc danh
gia dinh lugng do nguy hiém dong dat cho cac ving
khac nhau trén lanh thd va ving thém luc dia Viet
Nam. Cong nghé GIS dugc ap dung dé xay dung he
théng cong cu tinh to4n, véi giao di¢n than thién cho
phép tu dong hoa toan b quy trinh véi cackhéau thao
tac phirc tap tir viéc lya chon kich ban dén tinh toan
va vé ban db do nguy hiém dong dat. Anh hudng
clia cac tham s6 nguén tuyén téi két qua tinh toan do
nguy hiém doéng dat dwoc khdo sit qua thi du ap
dung mé hinh cho kich ban mé phdng tran dong dat
Tudn Gido ngay 24 thang 6 nam 1983.

IL. €O SO DU LIEU VE CAC HE THONG BUT
GAY CO KHA NANG SINH CHAN TREN
LANH THO VA THEM LUC DIA VIET NAM

Nguén tuyén cho Viét Nam duoc xay dung trén
co s& s6 lieu vé cac hé thong dit gly sinh chan d3
dugc xac dinh trén 1anh thd va ving thém luc dia Viét
Nam da dugc cong b6 tong rii trong nhiéu cong trinh
nghién ctru tir trude dén nay [7, 10, 17, 22]. Cac dirt
gy sinh chan - cic ving ngudn di duge xac dinh



theo cac s6 liéu dia chat, kién tao, dong dat. Ngoai
ra, cac yéu t6 dia vat Iy va vién tham khac ciing
dugc tham khéo nhu cac tieu chuédn b6 trg cho viec
Iva chon cac dit gdy c6 kha nang sinh chan.

Danh muc cic he théng dit gy co6 kha nang
sinh chén trén ldnh thé va thém luc dia Viet Nam
cling v8i mot s6 dic trung ¢ ban cia ching dugc

liet ke trong bdng 1. Téng cong c6 46 he dirt giy

Bdng 1. Céc dic trung cd ban cla c4c hé thdng dut gy cé kha niing sinh chin

trén lanh thé va thém luc dia Viét Nam

Ten dit gdy Bac Phuong kéo dai Hudng cam Co ché (N, -Q)

1) 2) 3) 4 ()
Song Héng 1 TB-DN" DB/60-70° Bp” - thuan
Song Héng kéo dai 1 TB-DN bB/60-70° Bp - thuan
Sang Chdy 1 TB-DN DB/60-70° Bp - thu4n
Song Chay kéo dai 1 TB-DN DB/60-70° Bp - thuan
Song Lo 1 TB-DN TN/60-70° Bp - thuan
Song Lo kéo dai 1 TB-DN TN/60-70° Bp - thuan
Song Thuong 1 AVT/DB-TN TB/60-70° Bt* - nghich
Son La 1 TB-DN DB/60-80° Bp - thuan
Lai Chau - Dién Bién 1 AKT?/DB-TN DB/60-80° Bt - thuan
Song M3 1 TB-DN DB/60-70° Bp - nghich
Hung Nhugng - Ta Vi 1 AVT B/60-70° Nghich - Bp
Tam Ky - Phudc Son 1 AVT B/60-70° Bp-nghich-Bp
Kinh tuyén 109 1 AKT/DB-TN b-bDB Thuan - Bp
Song Hau 1 TB-DN DB/70-80° Bp - thuan
Ba Chua 1 TB-DN TN/70-80° Bp - thuan
Vinh Ninh 1 TB-DN TN Bp
P6 C6 - Kham Dirc 1 AKT T/70-80° Thuén - Bp
Phong Thé 2 TB-DN TN/70-80° Bp - thuan
Song Da 2 TB-DN bB/70-80° Bp - thuan
Thugng Song Da 2 TB-DN DB/75-80° Nghich - Bp
Mudng La - Bic Yén 2 TB-DN TN/70-80° Bp - nghich
Pu May Tun 2 TB-DN bB/70-80° Bp - nghich
Van Son - Ha Giang 2 TB-bDN DB/60-80° Bp - thuan
Théi Nguyén - Bic Can - Yén Minh 2 TB-DN/ AKT/DB-TN T-TN Nghich - Bp- nghich
Cao Bing - Tién Yén 2 TB-BDN DB/70-85° Bp - thuan
Tan Mai - Dai Déng 2 DB-TN DB/60-70° Bt - nghich
C4m Pha - Linh Son 2 DB-TN TB/85° Bt - thuan
Trung Luong 2 AVT B/70-80°  Bp-nghich/ Bt-nghich
Pong Triéu - Ubng Bi 2 AVT B/70-80° Bp-nghich
Co6 T6 - Bac Hai 2 bB-TN - Bp
Hoang Sa 2 bB-TN - Bp
Truong Son 2 TB-DN DB/60-70° Bp - thuan
Song Ca 2 TB-DN DB/80-90° Bp - thuan
Khe B6 - Ha Tinh 2 TB-DN bB/70-80° Bp - thuan
Song Hiéu 2 TB-DN DB/70-80° Bp - thu4n
Rao Nay 2 TB-bN bB/70-80° Bp - thuan
Khe Giira - Clta Tung 2 TB-DN bB/70-80° Bp - thuan
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Bdng I (1iép theo)

1) 2) (3) “4) (5)
Diakrong - Hué 2 TB-DN DB/60-80° Bp - thuan
Song Ba 2 TB-DN PB/70-80° Bp - thuén
Pa Nang - Nam Dong 2 AVT - Bp
Ba To - Cing Son 2 AKT/ TB-DN P/70-80°  Thuan-Bp/ Bp-nghich
Buon H6 2 TB-DN TN/80-85° Bp - thuan
Tuy Hoa - Ct Chi 2 bB-TN PN/70-80° Bt - thuan
Thu4n Hai - Minh Hai 2 DB-TN TB/60-70° Bt - thuan
Viing Tau - Tong L& Sap 2 TB-DN TN/70-80° Bp - thuan
Phit Quy - Con Ddo 2 bB-TN - Bp

U Tay béc - dong nam, > 4 kinh tuyén, > truot bing phéi, * trugt bing trai

dugc thu thap va phan ra thanh nhém véi cép khac
nhau, trong d6 cip 1 bao gém cac dat giy phan
chia cac mién kién tao (mang bac 2) va cdp 2 bao
gdm cac dit giy déng vai tro phan chia cac cdu
triic chinh trong cac mién [17].

Can nh4n manh, céc s6 lieu vé dit giy sinh chdn
c6 46 déng nhat chua cao, mot s6 dirt gly van chua
xac dinh dugc ddy di cac tham s6. Chac chén trong
twong lai cic s6 liéu ndy s& con ti€p tuc dugc bd
sung va hiéu chinh. Céc s liéu dugc s6 hoa va luu
trit trong co s& dit lieu GIS, v&i mdi he dit gly
dugc m6 hinh hoa dudi dang mot hodc vai dudng
cong don trén ban d6 va dugc ndi két voi cac dit
lieu thudc tinh. Cac di lieu thude tinh duoc nhép
vao co s& dit lieu bao gém hai loai. Loai thir nhat
14 cac thong tin mang tinh mo ta nhu tén goi dirt
glly, cdp dirt gy, co ché (loai) dirt gdy, hudng phat
trién, téng do dai,... Loai th hai, quan trong hon,
chinh 13 cac tham s6 dirt gy s€ dugc st dung truc
ti€p vio qua trinh tinh toan do nguy hiém dong dat
nhu magnitude momen cuc dai My, d0 siu ting
hoat dong, géc cim,... Cac tham s6 phuc vu tinh
toan dugc xac dinh dua trén cic nguyén tic sau :

- Dai luong My, 13 do 16n cla dong dat cuc
dai cha he dit gy dang xét cd kha nang phat sinh
va dugc xac dinh trén co sd s6 lieu dong dat da
quan sit thdy trén hodc doc theo dirt giy. Trong
trudng hop khong co s6 lidu, gid tri My, duge uwdc
lwong bang hai phuong phap xéac sudt - théng ke 1a
phwong phap cuc tri cia Gumbel va phuong phéap
Hop 1y cuc dai [10, 12]. Toan bo cic gid tri My,
duoc chuyén ddi vé magnitude momen.

- Do sau cha bé ddy tdng hoat dong thude he
dit gy dugc coi 1a do sau 16n nhét clha chan tieu
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dong d4t quan sat dugc trong toan dai pha huy cla
dirt giy. Diéu ndy c6 thé thyc hien d& dang bang cac
cong cu tra vin ngdm dinh cla mét phin mém xu
1y d6 hoa GIS.

- Tuy theo géc cim nghiéng vé phia trai hay
phai clia duong thing chi phuong kéo dai cta dir
glly, gia tri goc cam cla hé dit gdy duoc xac dinh
béng chinh né hay bing gi4 tri goc b ctia nd. Pudng
thang chi phwong clia dit gdy duge quy udc ngdm
dinh 13 chay tir trén xuéng dudi va tir trai qua phai
trén ban dé.

Hinh 1 minh hoa so d6 cac hé théng dit gly cd
kha nang sinh chén trén 1anh thd va thém luc dia Viet
Nam dugc st dung trong mo hinh ngudn tuyén.

III. CO SO LY THWET

MSi tuong quan gilta magnitude M cla dong
dét va do dai L clia doan dirt gy pha huy déng vai
tro chén tieu (dusi day goi 1a doan dirt giy pha huy)
d3 duoc nhiéu tic gid nghién ciru. PE xay dung mo
hinh nguén tuyén cho Viét Nam, cong thirc cia Wells
D.L. va Copersmith K.J. duge st dung [19] :

Logw(L)y=a+b. M €9

trong d6 L - do dai doan dit gdy pha huy tinh béng
km, M - magnitut momen cia dong dit, a va b -
cac hing s8, duge xac dinh bing thuc nghiém cho
cac loai dirt gdy khac nhau va cho trong bdng 2.

P06 nguy hiém dong dat duoc thé hien thong qua
hai dai lvong dic trung cho rung dong nén trén bé
mat. Dai luong thi nhat 13 gia t6c cuc dai nén, ky
hieu 13 PGA (viét tit clia cum tir ti€ng Anh Peak
Ground Acceleration) va dugce do bang don vi gal.



Hinh 1. So d6 cac hé thng dirt gdy c6 khd ning
sinh chah trén lanh thd va thém luc dia Viét Nam

Pai lugng thir hai 13 cwdng do chén dong do dong
dat gay ra trén bé mat, k¥ hieu bing I va duogc do
bing mot thang do gém 12 bac.

M@éi twong quan giita cic thong s6 rung dong
nén dat voi magnitude dong dat va khoang cach tir
ngudn chin dong toi mot diém cho trude, con goi
13 phwong trinh tit din chdn dong, dugc biéu dién
dudi dang téng quat nhu sau :

Y = ad™F )

Bdng 2. Gac hé s& hdi quy trong bié:u thirc quan hé
giira magnitut va dé dai doan dut giy pha huy [19]

Loai pha huy  Loai dat giy a b
Truot bing 355 0,74
Trén mat Chdm nghich -286 0,63
.m0 Khéc -3,22 0,69
Trugt bing -2,57 0,62
Duéi sau Chdm nghich -2,42 0,58
Khac -2,44 0,59

trong do Y - mot trong cic tham s6 rung dong nén
(trong trudng hop dang xét 1a PGA hay I), M - mag-
nitude dong d4t, R - khodng cach tir chén tidu tdi
diém quan sat, a, b va c - cac hing s6 (dwoc xéc
dinh cho tirng vung khac nhau).

D3i voi dai lwong PGA, di c6 rdt nhiéu phuong
trinh tat din chan dong duoc nhiéu tac gia xay dung
va cong bd cho nhiéu khu vuc c6 diéu kien dia chat
cong trinh va co ché kién tao - dia dong Iuc rat khéc
nhau trén thé gigi. Bdng 3 liét ké 10 phuong trinh
tat ddn chdn déng duogc lva chon st dung cho mo
hinh nguén tuyén & Viét Nam. Cic phuong trinh
nay da dugc ap dung dé€ danh gia khi ning rung
dong nén d4t tai Ha Noi [14] va dugc mé ta chi tiét
trong cAc cong trinh da cong b6 trude day [1, 2, 3,
9, 15, 16, 18, 20, 21, 23].

Dai lugng I duge xac dinh theo thang MSK-64
cho phil hop véi diéu kién sit dung & Vit Nam. Luu
¥, 1 gal = 981 cm/s’, méi twong quan giita c4p chan
dong I véi dai lugng gia t6c cyc dai nén PGA cho
trong bdng 4. Cac gia tri clia Ikhong duoc xét chuyén
déi tir cac gia tri PGA trong hai trudng hop : 1) twong
duong véi cic cdp do nh6 hon V do khong c6 nhiéu
¥ nghia thyc tién trong dia chdn cong trinh va 2) 16n
hon X do khéng hién thuc dai voi cac dong dat
Viét Nam.

Bdng 3. Cac phuong trinh tit dan chin déng st dung cho mé hinh tuyén cla Viét Nam

Nguén

M6t truong Gng dung

Nguyén Dinh Xuyén va nnk (1999)
Xiang Jianguang va 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 va J.R. Humphrey (1997)

A. Frankel va nnk (1996)

G.R. Toro, N.A. Abrahamson & J.F. Shneider (1997)

Dong dat Viet Nam

Dong ddt Van Nam

Dong datnong trong vé Trai D4t
Dong dat nong trong vo Trai Dat
Dong dat nong trong vo Trai Dat
Dong dat khu vuc quin dio

Pong dat sau tai cic d6i cudn hat
Mién Trung va mién Dong Hoa Ky
Mién Trung va mién Pong Hoa Ky

Phong thi nghiém quéc gia Hoa Ky Lawrence Livermore (J. Sayv, 1998) Mién Trung va mién Dong Hoa Ky
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Bdng 4. Quan hé giita gia téc nén PGA va
cap chan dong | (theo thang MSK-64)

Gia t6c nén PGA (g) C#p chan dong 1
0,015-0,03 \Y
0,03-0,06 VI
0,06-0,12 VII
0,12-0,24 VIII
0,24-0,49 IX
Hon 0,49 X

IV. F-HAZARD : CONG CU DANH GIA
TAT PINH DO NGUY HIEM DONG DAT CHO
VIET NAM BANG NGUON TUYEN

P& 4p dung mo hinh nguén tuyén cho Viét Nam,
cong nghé GIS duoc sit dung d€ xay dung mot phin
mém cho phép tur dong hoa toan bo quy trinh danh
gia t4t dinh do nguy hiém dong dat cho lanh thé va
ving thém luc dia Viét Nam, tir khau lwa chon kich
ban dén tinh toan va hién thi két qua trén nén d6 hoa
cha He thong thong tin dia 19. Phdn mém nay c6 tén
goi 13 F-Hazard, dugc viét bing ngon ngir Avenue
trén co s& tuy bién giao dién cia ArcView.

Tinh wu viét cda F-Hazard khong chi thé hién
qua viéc tu dong tinh toin va hién thi cac ban dé do
nguy hi€ém dong dat. Giao dién tuy bién va mot loat
céc cong cu tro gilp chuyén biét dugc xay dung dé
gitip cho ngudi st dung thuc hién cac phép lwa chon,
tinh toan va hién thi cic két qud mot cach dé dang
va tién loi nhat. Hai cong cu tro gilp chuyén biét
quan trong nhat trong F-Hazard 1a cong cu chuyén
d6ido 16n clia dong d4t tir magnitut song mat (1a don
vi do magnitut phd bién nhat hién nay) vé magnitut
momen cho phit hop véi cac cong thitc tinh d6 nguy
hiém dong dat va cong cu tra vén khéng gian, cho
phép tra vén tat cd cac thong tin lién quan toi dong
dat kich bén, dirt gdy ngudn va cac gia tri rung dong
nén tai méi di€m trén ban dé két qua.

Quy trinh danh gia t4t dinh d6 nguy hiém déng
d4t duogc thuc hién trong chuong trinh F-Hazard bao
gém bon budc minh hoa trén Aink 2. Quy trinh bat
d4u bang viéc xac dinh khu vuc nghién ciru ; ti€p do,
xac dinh dit gy sinh chén tir ving nghién citu vira
chon. Cic tham s& cua dirt giy da chon ti€p tuc dugc
st dung dé xac dinh tran dong dat "kich ban" dugc
gia thi€t 12 phat sinh trén dirt gy da cho. Cudi cing,
mot phuong trinh tit ddn chdn dong phu hop vdi
diéu kien khu vuc nghién ciru dugc lua chon va ap
dung d€ tinh toan do nguy hiém dong dat theo kich
ban da cho. Sau khi tinh toan, cac 16p thong tin biéu
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thi do nguy hiém dong d4t nhu gia téc cyc dai nén
PGA va cudng do chdn dong trén mat / ciing duge
tu dong hién thi tréen ban dé nén cda khu vuc nghién
ctru. Cac budc thuc hién quy trinh danh gia tat dinh
do nguy hiém dong dat biang phin mém F-Hazard
dugc mo ta chi tiét dudi day.

I 1. Lua chon vung lam viéc ]

J

| 2. Lua chon dirt gy |

y

[ 3. Xac dinh dong d4t kich ban |

!

[4. Tinh to4n va v& ban dé dé nguy hiém dong dat|

Hinh 2. Quy trinh danh gia t4t dinh do nguy hiém
dong dat bang nguén tuyén

1. Lua chon ving lam viéc

F-Hazard dugc thiét k& d€ 1am viéc trén quy mo
lanh thd va thém luc dia Viet Nam. Toan bo khu vuc
nghién ctru duoc chia 1am ba viing : mién Bac, mién
Trung va mién Nam Viét Nam, bao gém ca cic lanh
héi lien quan. Sau khi khdi dong F-Hazard, clta s6
Chon ving lam viéc te dong hién len cho phép
ngudi st dung chon mot trong ba viing nghién ctru
(hinh 3). Sau khi chon mot ving tir danh sach tha,
ngudi sit dung chi cdn nhidn OK d¢€ truy cap tdi ban
dé vung da chon.

Néu mudn chon lai viing 1am viéc, ngudi sit dung
c6 thé nh4n chuot vao phim Cancel d€ déng cira s6
Chon viing lam viéc lai. Sau d6 phép chon ving cd
th€ thuc hién lai bang cach chon muc “"Chon viing
nghién cuu” tix lenh don "Ddnh gid dé nguy hiém
dong dadt", hoic nhan phim "Select a region” trén
thanh chitc ning cda giao dién phin mém F-Hazard.
Ca hai thao tac tréen déu md ra ctta s6 Chon ving
lam viéc minh hoa trén hinh 3.

2. Lua chon dit giy

Ciing giong nhu thao tac chon ving lam viéc,
thao tac chon dit giy co th€ thuc hién bing hai
cach : sit dung Iénh don hoac st dung phim chitc
niang. Ngudi sit dung c6 thé chon muc “"Chon dit
gdy" tit 1énh don "Danh gia d6 nguy hiém dong dat",
hoic nhan vao phim "Select a fault” trén thanh chitc
nang cia giao dién phdn mém F-Hazard d€ mé ra
ctra 88 "Co s& dit liéu cdc dint gdy ngudn dong dat”
(hinh 4).



%) Chon wiing l1am vigc

~] Cancel ;

[Mian Bac Viet Nam

TR am
Mién Trung Viét Nam
Mién Nam Viét Nam

P& chon mot dat gdy, ngudi st dung cin
nhap chudt vao hang c6 tén dit gly cin chon
trong co s dit lieu r6i nhan phim "Tiép tuc”.
Ngudi sit dung ciing c¢6 th€ nhip chu6t vao phim
"Quay lai" d& huy bd viéc chon dirt gy va dong
ctta s& "Co sd dit liéu cdc dit gdy ngudn dong dar"
lai. Hinh 4 minh hoa viéc chon dit gdy Son La tir
co s& dir lieu cac dat gdy sinh chén, cdn luu ¥,
chuong trinh d3 loc ra nhitng dit gy nim trén
ving nghién citu dd dugc chon trong budc thao
tic trudc 1a 1anh thd va thém luc dia mién Bac
Viét Nam.

Céc ngua‘n déng o P : === T . e
_ Tiép tuc - !
| STT Tén M.Max Ddoséu Cap Loai Huér
§ ; 1 Nomal Quay la f
L2 Lai Chéu - Dién Bién 6.8 2300 1 Normal BN
' |3 sengMs 68 3500 1  Reverse TB--
| | 4  SéngHéng 49 6000 1  Nomal TB--
5 Séng Chay 59 2500 1 Narmal B -
g Sdng Chay kéo dai 59 2500 1 Normal TR s
7 SéngLé 4.9 3/00 1 Strike-Slip
8 Séng Ld kéa dai 49 3%00 1 Strike-Slip
9 Trugng Son 5.0 1500 2 Normal
i |10 Séng Thuong 50 1000 1 Reverse
| {11 SéngC3 BO 8000 2  StikeSlp
| |12 Khe B&-Ha Tinh 49 2500 2  StikeSlip
| | 13 SéngD3 49 3500 2  StikeSlp
| 14 Muding La - Bac 'Yén 48 1500 2 Strike-Slip
| {15 PuMay Tun 45 2 Reverse

Hinh 4. Clta s6 "Co 50 dit liéu cdc dut gdy nguon dong ddt" cha F-Hazard

3, Xic dinh dong dit kich bin

Sau khi ngudi st dung chon mot dit giy tir co
s§ dit lieu va nhan nat "Tiép tuc”, cita s "Cdc
tham s& ngudn tuyén” s& hién ra cho phép mé ta
dong d4t kich ban va Iya chon phuong trinh tat ddn
chan dong pha hop.

Cac muc "Put gdy", "Nguon diém" va "Pogn
dirt gdy phd huy” trong cita s6 "Cdc tham s6 ngudn
tuyén” gianh cho viéc mo ta dong dat kich ban.
Trong cac hop vin ban thudc ba muc nay (trir hai

hop van ban "Vy dé” va "Kinh dé") déu da dugc
hién thi tv dong nhitng théng tin mac dinh 14y tir
cd sd dit lieu nhy "Tén dit gly", "Do sau, km",
"magnitude momen", "P¢ dai nguén, km", "Chiéu
rong dudi sau, km" va "Chiéu rong trén mat, km".
Tuy nhién, ngudi sit dung ludn cé thé€ thay déi cic
tham s6 nay bang lua chon "Ghi dé". Céc tham s8
c6 liéen quan trong cong thirc (1) sé tu dong thay
d8i theo n&u mot trong s ching bi thay déi. Ngudi
st dung ciing c6 thé tuy ¥ thay d6i co ché dich
chuyén clia dirt giy dd chon bing cich sir dung cic
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phim radio trong muc "Pur gdy”. Trong tredng hop
magnitude dugc xac dinh bing séong mat, ngudi sir
dung c6 thé chuyén déi gla tri nay vé gia tri
magnitude momen bang cach st dung cong cu chuyén
ddi magni-tut minh hoa trén hinh 5.

&2 Mégnlmdo Converter

Mornent Magnitude

Muw: i 6.77
Cancel l

Hinh 5. Cong cu chuyén déi magnitude tir M
vé My cua F-Hazard

Surface Magnitude

Ms: i‘ﬁ-‘—'

Hai hop vian ban dé tréng 13 :"V§ do" va "Kinh d6"
ding dé€ nhap toa do ctia chdn tam, dugc gid thiét 13
diém giita hinh chi€u cla doan dit gdy pha huy
trong chén tiéu lén bé mat Trai Dat. Nguai sir dung
cb thé nhap thang gia tri vio hai 6 niy néu biét trudc
toa do6 chan tam cla dong dat kich ban, hoic chon
phuong 4n xac dinh ch4n tam trén ban dé. D€ xac
dinh ch4n tam dong dat kich ban bang ban dé, nguai
stt dung cin thao tac theo trinh tu sau :

1) Kich chuot lén nat "Ban d6" trén cita sé "Cdc
tham s6 ngudn tuyén”. Ban dé nén ving nghién ciru
s& hién ra, voi dirt gy duge lwa chon da déi sang
mau vang.

2) Ding tré chudt chadm lén mot diém trén dit
gdy. Lru ¥, diém nay phdi co toa d¢ tring véi toa
do6 chan tam dong dat kich ban, va phdi nim trén
dirt gy hodc cach dirt gy khong qua 5 km. Trong
tredng hop nguge lai, chuong trinh sé hién thong
bao 16i va ngudi sit dung s& phai chon lai chan tam
dong dat kich ban. Ngay sau khi thuc hién xong
thao tac nay, clra s6 "Cdc tham s& nguon tuyén" s&
lai hién lén, nhung 14n ndy cac gia tri toa do chan
tam dong dat kich ban di dugc hién thi trong hai 0
"Vy do" va "Kinh do".

Pén day, c6 thé coi kich ban dong dat da dugc xéc
dinh, v6i ddy du cac thong sé ddu vao cho phép tinh
toan do nguy hiém dong dat. Hink 6 minh hoa cira s6
"Cdc tham s6 nguon tuyén", voi cac tham s6 ngudn
tuyén, toa do chdn tam dong datkich ban da xac dinh.

4. Tinh toin va vé bin d6 d¢ nguy hiém déong dat

Pé c6 duge két qua dang tin ciy nhat, ngudi si
dung cén Iva chon phuong trinh tat dan chan dong
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Hinh 6. Clta s6 "Cdc tham s6 ngudn tuyén"
cua F-Hazard

phi hop vdi cac diéu kién dia chat kién tao cia khu
vuc nghién ciru theo kich ban di chon. F-Hazard
cho phép lwa chon mét trong s6 10 phuong trinh tit
din chéin dong duge xdy dung cho cac ving khac
nhau trén thé gidi dic trung bdi cac diéu kién dia chat
kién tao rdt khac nhau. Phwrong trinh tit ddn chan
dong dugc chon bing cich kich hoat danh sach tha
phia dudi cira s8 "Cdc tham sé ngudn tuyén”, chon
mot phuong trinh trong danh sich va nhdn nit "Tiép
tuc" d€ bat ddu qua trinh tinh toan. Trén hinh 6 minh
hoa ctlta s6 "Cdc tham s6 nguén tuyén”, voi phuong
trinh tit din chin dong cia Xiang Jianguang va Gao
Dong (1994) dugc chon.

F-Hazard thuc hién viéc tinh toan cac gia tri PGA
trén mot mang ludi cac diém tinh da xay dung san,
sau d6 phép noi suy duge thuc hién va ban dé déng
mic PGA duoc tu dong hién thi trén man hinh dudi
cd hai khuon dang raster va vector. D€ tiét kiém
thoi gian tinh toan, mang ludi cic diém tinh ngdm
dinh cta F-Hazard dugc gidi han mac dinh trong



pham vi mo6t hinh vuéng c6 d6 dai méi canh 1a 3
do dia 1y (khoang 330 km). Dai lvong I ciing duoc
ndi suy tix cac gia tri PGA theo mdi tuong quan
trinh bdy trong bdng 4.

V. AP DUNG MO HINH NGUON TUYEN CHO
KICH BAN MO PHONG DONG DAT
TUAN GIAO 24-06-1983

Mo hinh nguén tuyén c6 thé ap dung cho cac
kich bidn mé6 phéng nhiing tran dong d4t di x4y ra
trong qua khir d€ danh gia tat dinh do nguy hi€m
dong dat cho cac ving khac nhau trén lanh thd va
thém luc dia Viet Nam. Cac két qua ap dung cho
cac kich bdn dong dat tieu bidu cha Viét Nam sé
dugc trinh bay chi tiét trong mot bai khac. Bai niy
chi tap trung mo ta viéc 4p dung mé hinh cho mot
kich ban mo phdng tran dong dat Tudn Gido x4y ra
ngdy 24 thang 6 nam 1983, v4i muc dich chinh 1a
khdo sat 4nh hudng ctia mo hinh nguén tuyén t&i
cac két qua tinh toan do nguy hiém dong dat.

Pong dat Tudn Gido 24 thang 6 nam 1983 1a mot
trong nhitng tran dong d4t manh nh4t d quan sat thay
va duogc ghi nhan bing may trén linh thé Viet Nam.
Kich bén clia tran dong dat nay dugc khai thac tir cac
tai lieu da cong bd trurde day [24]. Véi gia thiet dong
dat phat sinh trén dit gdy Son La, cic thong s6 clia
dirt gdy ngudn va chan tiéu dong d4t kich ban Tudn
Giao dugce xac dinh nhu sau :

1) Dt gdy nguén c6 phwong phat trién TB-DN
vi co ché dich chuyén thuan (truot bang phai), goc
cam y = 75°, va huéng cdm clia mit trugt dd vé phia
déng bic ;

2) Toa do chén tam : kinh do = 103,43, v§ d6 =
21,71;

3) My = 6,77 (chuyén déi tir gia tri M =6,7) ;
4) P6 sau chén tieu H = 23 km.

Phin mém F-Hazard dugce 4p dung d€ tinh toan
va vé ban d6 do nguy hi€m dong dat cho kich ban
Tuén Gilo, voi phuong trinh tat ddn chan dong xay
dung cho ving Van Nam cia Xiang Jianguang va
Gao Dong (1994) dugc chon. Trén kink 7 minh hoa
ban dd PGA tinh dwoc tir kich ban Tuin Giso, véi
cic ket qud tra van khong gian duge hién thi trén
bang tdng két phia trén bén phii man hinh. Cong
cu tra vén khong gian dugc xay dung d€ gitp ngudi
st dung khdo sit sy bién thién clia cic gia tri do
nguy hiém dong d4t theo khong gian. D€ st dung
cong cu ndy, ngudi st dung chi cdn nhan chuot vio

phim Spatial Query trén thanh cong cu, sau d6é dua
trd chuot 1én ban dé va kich 1én mot diém bat ky.
Mot bang téng két s& hién lén hién thi cac thong
tin dang quan tam tai di€m tra van, bao gém cac
thong tin vé ;

¢ Dirt gy sinh chén : tén, loai va cap dirt gdy ;

¢ Thong s6 nguén : do dai doan dit gy pha
huy, do sau chén tiéu va magnitut momen ;

¢ Do nguy hiém dong dat : dia danh, cac gia tri
PGAp.x, Lo, tai viing cuc dong va cac gia tri PGA va
I tai diém tra vén.

Tir két qud minh hoa trén hinh 7, c6 th€ dua ra
mot s& nhan xét sau :

1. VEé tinh xic thuc cia cic két qui tinh toin
theo mé hinh nguén tuyén

Do dai doan ditt giy pha huy do mé hinh tinh
duge theo cong thirc clia Well D.L. va Copersmith
K.J. (1994)1a 28,27 km, hoan toan pht hgp vi nhing
quan sat va mo ta lai tai dia diém x4y ra dong dat
Tuédn Gido : "... nit dat, ... trugt 15 16n trong nii,
viéc tao thanh cic hd sut va nhiéu hién tugng khac
da x4y ra trong mot viing rong khoang 10 km, dai
khodng 30 km (doan quan sat x4p xi 20 km), kéo
dai theo phuong tay bic" [24].

Cac gi4 tri nguy hiém dong d4t cuc dai tinh duoc
tai ving cuc dong 1a PGAy,, = 0,1298 gal va I, =
VIIIL. Nhu vay c6 thé thdy gia tri chan dong trén bé
mat x4c dinh bdng mo6 hinh nguén tuyén hoan toin
phi hop vai cac két qud di cong b6 triede day () =
VIII-IX theo thang MSK-64, [24]). Gia tri PGAy,.
xac dinh theo mo hinh ciing ph hgp véi nén chung
clia gia tri rung dong nén cia ving Tay Bic Viét Nam,
duoc tinh toan theo phuong phap xic sudt di cong
b6 trude day [13].

2) V€ hinh hoc va phin bé khong gian ciia két
qua tinh toin

Do gbéc cam cua dit gdy 1a mot trong nhitng
thong s6 cla mo6 hinh tham gia vio cac cong thirc
tinh toén do nguy hiém dong d4t, c6 thé nhan thdy
rdt rd anh hudng cla dai lugng niy lén hinh dang
phéan b6 cla cac dudng ddng mitc PGA va [ trén
ban d6. Mién cuc dong khong ndm can bing vé hai
phia cia dit gy sinh chan nhu thuong thdy trong
céc ban d6 Ve tay dwoc cong bé trudc day [24], ma
nim léch han v& mot phia cha dat gdy sinh chén.
Tuan thd quy tac nay, cac duong déng mirc ciing
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Hinh 7. K&t qua 4p dung mo hinh nguén tuyén cho kich ban dong dét Tudn Gio
ngiy 24 thang 6 nam 1983 trén dirt gy Son La

tao nén mot hinh elip khong chuin, dudng nhu
bi "bd doi" va phan cich bdi dat gly sinh chén.
Trong khi viéc 4p dung cic mo hinh nguén diém
chi cho cac két qud 1a cac dudng dong mirc dudi
dang cac dudng tron déng tam, thi viéc thé hién
két qua dudi dang cac dudng elip léch cho thdy
tinh wu viét cia cac mo hinh nguén tuyén. C6 thé
khang dinh hinh hoc cla cac két qua tinh dugc
bing mo hinh nguén tuyén phd hgp voi thuc t€
hon nhiéu so voi sy thé hién két qua ctia mo hinh
ngudn diém.

Sirdung cong cu tra vin khong gian cia F-Hazard,
c6 thé danh gia dugc anh hudng cia dong dat Tudn
Giao do su lan truyén chén dong t6i cac khu vuc
xung quanh. Ngoai ving cuc dong dugc xac dinh
chiu dnh hudng ctia chdn dong cp VIII-IX (PGAya=
0,1298) ndm trén khu vuc thudc hai tinh Lai Chau
va Son La, ving chdn dong cdp VII con lan sang ca
dia ph4n cla hai tinh Yén Bai va Lao Cai trén lanh
thé nwdc ta.
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Bai bao gidi thieu m6t mo hinh nguén tuyén
phuc vu viéc danh gi4 t4t dinh o nguy hiém dong
ddt trén toan lanh thd va ving thém luc dia Viet
Nam. Mé hinh x4y dung trén co sd tap s6 lieu vé
cac he thong dit gly c6 kha nang sinh chén da
duge xac dinh va cong b & Viet Nam. Cong thirc
clia Well D.L.va Copersmith K.J.(1994)bi€u thi m&i
twong quan giita cc thong s6 cla dong dét voi cac
tham s6 cla dit gy duogc st dung 1am co s& d€ xay
dung mo hinh. Ngoai ra, 10 bi€u thirc tit ddn chdn
dong xay dung cho cac khu vuc c¢6 nhitng dic trung
dia chén kién tao khac nhau ciing duge dua vao mo
hinh d€ phuc vu viéc tinh toan d6 nguy hiém dong
dat. Cac két qua thé hién dudi dang hai dai luong
dic trung cho rung dong nén trén bé mat dang phd
bién rong rai hién nay 1a gia t6c cuc dai nén (PGA) va
cudng do chin dong trén mat (/) theo thang MSK-64.

Cong nghé GIS dugc ap dung dé xay dung mot
céng cu phidn mém mang tén F-Hazard cho phép



thuc hién quy trinh danh gia tit dinh d6 nguy hiém
dong dat trén co s& ngudn tuyén. Cac chirc nang
chuyén biét cia F-Hazard cho phép tr dong hoa
nhiéu khau quan trong cla quy trinh, tir viéc lua
chon viing nghién ctru, chon dit gy nguén, mo td
kich ban dong dat d&én khau tinh toan va vé& ban dé
do nguy hiém dong dat. Ngoaira, cic cong cu chuyén
biét cla F-Hazard con cho phép thuc hién cac thao
tac nhu chuyén d6i don vi magnitude, phéng to
ban dé, tra vén theo khong gian,...

Viéc ap dung tht nghieém mo hinh nguén tuyén
cho kich ban mo phdng dong d4t Tudn Giao x4y ra
ngdy 24 thang 6 nam 1983 cho thdy cac két qua
nhan duge hoan toan phit hgp véi nhilng quan sat
thuc t€ Diéu nay khong chi khang dinh tinh wu
viét cia mo hinh ngudn tuyén so v4i cic mo hinh
ngudn diém, ma con cho thdy khd nang tiém ting
cla cong nghé GIS trong viéc x&t Iy va minh gidi
cac két qua nghién cru dong dit & Viet Nam. Viec
ap dung phin mém F-Hazard chic chin s& co
nhimg déng goép rat quan trong trong thuc tién.
Thong qua viéc tai hién nhimng tran dong dat tieu
bi€u c¢6 nguén géc ki€n tao di x4y ra trong qua
khir, cac két qua ap dung F-Hazard s& dung nén
mot birc tranh tdng th€ va dinh lugng vé do nguy
hi€ém déng d4t tai cic khu vuc khac nhau trén lanh
thd va thém luc dia nudc ta, gop phdn tich cuc vao
cong tac phan ving dong dat, quy hoach va quan
1y rii ro trén pham vi ¢ nuée.
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SUMMARY

Development of a fault-source model
for earthquake hazard assessment in Vietham

~In 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
equation on the relation between earthquake and
faults parameters (1994) and 10 attenuation
equations for regions with different seismotectonic
regimes were included in the model. Results are
displayed in terms of PGA and MSK-64 Intensity.

GIS-based software called “F-Hazard” was
developed to help users in assessing hazard caused
by a scenario earthquake assumed fo be originated
by a tectonic fault. The software allows automatic
implementation of various stages in a seismic
hazard assessment procedure, such as selection of
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 seismic hazard assessment.
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Vién Dia chdt va Dia vt Iy Bién
Vién Khoa hoc va Cong nghé Viét Nam



