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Tap chi CAC KHOA HOC VE TRAI DAT

3-2004

BAN PO GIA TOC DAO PONG NEN KHU VUC
VIET NAM VA LAN CAN

I. MO DAU

D6 nguy hiém dia chan (DNHDC) dic trung
bdi cudng do chan dong (cdp chan dong, gia t6c
nén, van téc dao dong nén) xudt hién véi xac sudt
nhat dinh rong cac khoang thdi gian nhat dinh. Bai
bao nay nham muc dich danh gi4 gia t6c dao dong
nén vai xac sudt vuot qua 10 % trong thai gian 50
va 100 nam. Trudc day cling dd c6 mot so tic gid
nghién citu danh gia DNHDC cho khu vuc nay

[16] nhung két qud con bi han ché va thigu tin cay

bdi nhiéu ly do : 1) Cac ving nguén va dic trung
dia chan cda chiing chua duoc nghién ciru xac dinh
chi tiét ma chi duoc phan chia tho so theo phan bo
chan tam dong dat [13, 14] ; 2) Phuong trinh tit
din chan dong duoc chon theo § chll quan cla tic
gid ; 3) Chua tinh dén gia téc dao dong nén cuc dai
(PGA), chinh vi vay vin chua c6 ban d6 PGA phan
anh diing din DPNHDC khu vuc nghién ctu. D€
khic phuc nhitng nhuge diém dé trong cong trinh
ndy ching toi dd nghién ciru diéu kién dia chan
kién tao, cap nhat va bd sung s6 liéu dia chan dé
trén cd s& do xéc dinh cac ving ngudn va cac dac
trung cla chiing. Chiing toi cling st dung cac ket
qua nghién ctu kiém tra cic phuong trinh tit dén,
chon cho khu vuc mot phuong trinh pht hop. Phuong
phap phan tich xac suit Comell va chuong trinh
McGuire da duoc 4p dung dé danh gia DNHDC.

II. CO SO LY THUYET CUA PHUONG PHAP
CORNELL C. ALLIN

Theo phuong phip Cornell (1968) do nguy
hiém dia chan Ia do rung dong dia chan > I (hoic
tham s6 dao dong nén cuc dai nhu gia toc, dich
chuyén, van téc) vuot qua xac sudt P ndo do do
dong dat gay ra tai mot diém bat ky trong mot
khodng thoi gian cho trudc. Ly thuyét dugc xay
dung trén nhitng quan diém sau :
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- Coi mdi dat gdy phat sinh dong dat 12 mot
nguon dong dat c6 magnitut dong dat cuc dai M.
rieng. Chan dong lan truyén tir nhitng dong dat xdy
ra trong ngudn ra khong gian xung quanh xem nhu
phu thudc vao magnitut M va khodng céich chan tiéu
R[5, 8,9, 18] theo quy luat tit ddn chén dong :

I= ¢ +cM-cInR
trong d6 ¢;, i= 1, 2, 3 12 cac hing sa.
- Phuong trinh biéu dién quan hé giita tin sudt

xudt hién dongddt Ny va magnitut M 13 phuong
trinh ndi tiéng Gutenberg - Richter :

lgNy =a-bM )

Xac suat d€ cuong do chan dong I tai diém x4y
ra dong dat v6i khodng cach chan tieu R =, 16n
hon mot gia tri i bat ky ndo do 14 :

PlI2iiR=r]=P[c,+c,;M —cyInr>i|R=r]

trong d6 P[A | B} 12 x4c sudt xdy ra su kién A voi
diéu kien B da x4y ra (x4c suat c¢o diéu kién). Gid
st ring x4c suit khong phu thuéc M va R thi:
P[I>i|R=r] = P [MZH'_C-?M}
€

: @)
i+0y lnr+c|}

=1-Fy {MZ
€2

V&i him Fy(m) 12 him phan b cla magnitut
dong dat, theo twong quan Gutenberg-Richter (1)
thi: :

I—FM (m) = g Blm-mg) (3)

B = blnl0, m = m,, m, - magnitut nhd nhét cua
dong dat cdn quan tam. T phuong trinh (2) va (3)
tacod:



P[I2i|R= r];exp[‘- ﬂ[w-moﬂm)

%)

Gidi han clia ham Fy(m) dugc xac dinh khi m
rdt gdn v&i my, tiac 12 ;

i+cylnr+c, -

AT ras
- t cz
12 cmy - ccslnr

D€ xem xét lién tuc cic gia tri d6i voi moi khodng
cich chan tiéu ldy tich phan phuong trinh (4), tinh
phan bd ciia [, F (i) gay ra béi sy kien M > m,

1=F () =[P[I =i| R = Ffo(r)ar

fr(r) - 1a hdm mat do xéc sust cla khoang cach, &
day chinh 1a khodng cich chah tieu,
2r

W~

d 13 khoang cach chan tam. Tir d6 ta c6 :

I-F, (i) = P[f’Zi]=%CGexp[—£i] izt (5)
)

trong d6 i'= ¢, +cmg —¢yc3Ind; C, G 1a céic hin

s0. ‘

C= eXP[ﬂ(Z—‘ +my )]
-

i ar
;!:N vr2 — g2

- Xem quy ludt xust hien dong dat tuan theo
quy luat phan b6 Poisson. Trong méi vung nguén,
coi dong dat 1a cic su kien doc 1ap (loai bd tién
chidn va du chan), xic suft PN d& xdy ra N tran
dong dat c6 magnitut M > m,, gdy ra cudng do
chan dong I 16n hon mic i nio do, trén toan ving
ngudn trong khodng thoi gian t nam thda min
phuong trinh:

G=2 y=p2_1
6

eV (1 -)n»

PN =P[N=n]= ~ n=0,1,2..

n!

Trong d6 v 1a van toc trung vinh xu4t hien dong
dat c6 magnitut M 2 my. Phuo g trinh (5) 13 xac
sudt p; xudt hien mot su kién c6 magnitut M 2 m,,
nhu vy xéic sudt d€ xuat hien N . akién s& 13 :

— - —=p;i 1 h n
PN =P[ N=n}= £2 M)
n!
n=0,1,2..

Trong truong hop dic bigt phan b6 xac sudt cia
cudng do chan dong cuc dai trong khodng thdi
gian t nam dwoc xem nhu :

PIIY <i]=P[N=0]=e "™

max
If,:;x - cuong do chan dong cuc dai trong khoédng
thi gian t nam d6i véi viing nguén.

- Thong s6 cuc dai cla chuyén dong nén dugc
xem nhur 1a cic ham phu thuoc vao do 16n magnitut,
khodng cich chn tigu clia dong dat dudi dang :

Y=be"2MR?3

trong d6 Y c6 thé 1 gia tdc cuc dai (Y = A), van
t6c cuc dai (Y = V), dich chuyén cyc dai (Y=D);
by, by, by 12 cic hing s6 phu thuoc vao tham s
ving nguén.

Ly thuyét cia Cornell dugc ap dung rong rii &
nhiéu nudc tren the gioi nhu My, Nhat Bén, chau
Au, Trung Quéc, Peru, Thé Nhi Ky... va duge
nhiéu nha khoa hoc (Mcguire, 1974 ; Hattori,
1978; Katayama, 1979...) b8 sung va phit trién sau
nay. Dac biet, dua trén 1§ thuyet Comell, McGuire
da viét va phit trién mot s chuong trinh chuyen
dung tinh do nguy hi€m dia chan véi d6 chinh xic
ngdy cang cao [10-12], di va dang duoc ap dung &
moi noi trén the gi6i k€ cd nhiing nude tien tien,
Tham s6 ding dé phan tich xac sust do nguy hiém
dia chdn theo Iy thuyét nay bao g0m : 1) Ving
ngudn phat sinh dong dat voi cic thong s6 dac
trung cta n6é nhr do nghiéng d6 thi lap lai,
magnitut cuc dai, do sau trung binh cla dong dat
va toc do xdy ra dong dat. 2) Phuong trinh tit ddn
dao dong nén theo khoang céch.

III. VUNG NGUON PHAT SINH DONG DAT
VA CAC THAM S6 DAC TRUNG
0 KHU VUC VIET NAM VA LAN CAN

1. Céc ving nguén : trinh bd sot nh huong
cia cac nguén dia chan gdn ké t6i lanh thd Viet
Nam, khu virc nghién ciru duoc chiing toi chon
trong pham vi tir 5 dén 25° va tir 96 dén |16°
Nhitng ving hoat dong dia chan manh ¢ ngoai
khoi nhur khu vire Philippin khong duge xem xét
dén trong nghieén ciru nay do cich xa lanh the Viet
Nam. Cic ving nguén duge xic dinh dua trén diéu
kién dia chan - kiéh tao. Cfu triic kign tao khu
vuc va ban d6 dirt gdy di dugc nghien ciru, S5 ligu
dia chén dugc tap hop diy di, Viéc phan tich hoat
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dong dia chdn va mdi lien quan cha n6 d6i véi  phét sinh dong dat trong khu vuc nghién clru (hinh
binh dé dirt gdy kién tao di gilp vach ra cac dat 7). Mdi vang ngudn gin lién véi mot dat gly hoac
¢dy sinh chan va khoanh dinh dugc 23 ving nguén ~ mot  hé dit gly sinh chn, ma bé rong cla cic

b
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Hinh [. Ban d6 viing nguén phat sinh dong dit manh khu vue Viet Nam v 1an ¢in
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vung nguén duge 1dy x4p xi 10 km vé hai phia cia
cac dit gly xdc dinh. D€ tien cho viéc phan biet
cdc vong nguén voi nhau ching toi dat ten cho
viung 1a tén dat giy ma no lien quan t6i. Hai muoi
ba viing nguén trong khu vuc nghiéen ctru dé 1a :
Vong Irabad, Si Sawat, Liang Cang, Wauliang Shan,
Mudng Sat, Séng Ca - Rao Nay, Mudng Te, Song
Hong - Séng Chady, Séng Mi - Son La, Song Pa -
Phong Thd - Muong La, Song Lo, Xiao Jiang,
bong Triéu, Cao bing - Tien Yen, Nam Ninh, Ven
bién Qudng Ninh, Ven bién Trung Quéc, Hii Nam,
Tra Béng, Kinh Tuyén 110°, Song Ba - Ba To -
Cung Son, Minh Hdi vi Woang Chao. Phuong
phip va ket qua xdc dinh nhiing tham s6 dic trung
ctia cic viing ngudn nbi trén nhu sau :

2. Quan hé tin suit - magnitut
Phuong trinh Gutenberg - Richter :
IgN*(M) = a - bM 6)

trong d6 N*(M > m) 1a s6 tran dong dit c6
magnitut M > m trong mot nam, duge ap dung dé
thi€t 1ap m6i quan he tdn sudt - magnitut cho ting
ving kién tao. Nhitng viing phat sinh dong dat da
vach ra néu ¢6 chung diéu kién kién tao duoc 20p
chung lai v6i nhau, d€ Iam ting them s6 lieu dong
dat dam bdo do tin cay cao ciia phurang trinh, Danh
muc dong dit (1900 - 1999) véi magnitut tir 4.5
trd 1én sau khi loai b du chan duoe ding dé tinh
toan. Viéc phan chia dong dat theo mién kién tao
dugc thyc hién trén may tinh nhd phin mém
ARC/INFO. Két qua nhan dwoc nhur sau :

* Ving nén Hoa Nam (bao gém céc ving phat
sinh dong dat : Song Lo, Dong Triéu, Cao bing -

Tién Yén, Nam Ninh, Ven bién Quang Ninh, Ven

bién Trung Quéc, Hdi Nam) :
\ IgN* =36 - 0,89M :
(v0i he s6 trong quan 0,97 va do lech chudn 0,20).
* Ving nén Duong Tir (kinh tuyén Xiao Jiang) :
IgN* =37 - 0.89M
(vc’ﬁ he 56 twong quan 0,97 va d¢ lech chudn 0,15).

* Bia khoi Indosini (Tra Béng, Kinh Tuyén 110°,
Ba To - Ciing Son, Thuan Héi - Minh Hai, Woang
Chao): ! =
IgN* = 3,78 - 1,00M
(rieng v&i khu vuc nay s6 lieu dong ddt Ion it,
dong dat nho khong dii nén chiing t6i tam dung d6

thi trén hai mirc magnitut M = 4,5 va M = 5,0, nén
khong tinh dirge sai s&).

* Mién u6n nép Myanma (Véng Irabad) :
1gN* = 3,35 - 0,74M
(v0i he s6 trong quan 0,99 va do léch chudn 0,04).

* Mién uén nép Shan Thai (Si Sawat, Liang
Cang, Wauliang Shan, Muong Sat) :

IgN* =4,61 - 0,86M
(v6i he s twong quan 0,97 va do lech chuén 0,17).

* Mién uén nép Bic Viet Nam (Song Hoéng -
Song Chdy, Song Ma - Son La, Song Da - Phong
Thé - Mudng La, Seng Lo, Song Cz - Rao Nay,
Mudng Té) :

IgN* = 3.69 - 0.84M
(v6i he s6 twong quan 0,98 va do lech chudn 0,11).
Céc két qud duoc trinh by & bdng 1.

3. Magnitut cue dai

Viéc danh gid magnitut cuc dai phu thuoc
nhi€u vdo kinh nghiém ciing nhu phuong phéip
phan tich ctia cic nha chuyén mon. Cé 6 phuong
phap chinh thuéng duoc ding dé tinh magnitut cuc
dai [1] d6la: 1) cong them mot s6 gia nao dé vao
dong dat cuc dai trong qué khir, 2) ngoai suy tir
phuong trinh lién h¢ tdn sut - magnitut, 3) Dua
vao quy mo cua nguén phat sinh dong dat, 4) xap
xi théng ke, 5) tr stc cing hodc mirc do giai
phong moment, 6) tham khdo s6 liéu todn cdu.

Trong s6 nhimg phuong phép xac dinh M,
bing theng ke thi phan b6 tiém can clia Gumbel
dd dugc sit dung rong rdi nhat. Ly thuyét cuc tri
cua Gumbel 6, 7] duoc dp dung rong rdi khi qua
trinh phat sinh dong dat duge xem 12 ngu nhién
va dong dat cuc dai quan sit duge hang nam (bé
qua tién chan va du chéan) 13 tap hop céc bién ngiu
nhién X ¢6 ham phan b& F(X) :

F(X) = P{ X<x }

Xac sudt d€ cho x 14 16n nh4t trong n tran dong
ddt doc lap tir ciing mot phan b6 F(X) s& 13 -

GX) =P [ X;=x, Xo2X ... Xp2x } = F'(X)
G(X) chinh 1a ham phan b6 cac cuc tri X;, i = 1+ n
- Néu nhu biét duge ham phan bd ban ddu F(X)
thi d& dang nhan dirgc ham phan bé céc cue tri.
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Bdng 1. Tham s& viung ngudn phat sinh dong dat manh khu vuc nghién ciru

Stt Viing ngudn b Mmax H v

1 Véng Irabad 0,74 7,6 30 0,75
2 Si Sawat 0,86 6,2 30 0,67
3 Liang - Cang 0,86 7.8 30 1,00
4 Wuliang Shan 0,86 6,1 25 0,32
5 Mudng Sat 0,86 T2 25 0,20
6 Song Ci - Rao Nay 0,84 6,1 17 0,32
7 Song Hong - Song Chay 0,84 5.4 17 0,22
8 Song Ma - Son La 0,84 7.3 25 0,38
9 Mudng Té 0,84 15 0,01
10 Song Pa - Thong Thé - Muong La 0,84 552 15 0,08
11 Song Lo 0,89 5.5 15 0,08
12 Cao Bing - Tien Yeén 0,89 5.8 15 0,03
13 Nam Ninh 0,89 15 0,04
14 Ven bién Quang Ninh 0,89 5,8 15 0,03
15 Dong Triéu 0,89 25 0,08
16 Kinh tuyén Xiao Jiang 0,89 6,5 30 0,30
17 Ven bién Trung Quéc 0,89 5.9 15 0,13
18 Hdi Nam 0,89 25 0,02
19 bt gdy Kinh Tuyén 110 1,00 5.6 15 0,009
20 Ba To Cing Son 1,00 5,6 15 0,05
21 Minh Hai 1,00 5,6 12 0,006
22 Tra Bong 1,00 5.6 12 0,01
23 Woang Chao 1,00 5.6 30 0,022

Tuy nhién thuong 13 khong biét truGc ham
F(X). Gumbel da dva ra cic cuc tri bing cach chia
déu thoi gian quan sat ra thanh nhitng khodng bang
nhau sau d6 1ay gia tri 16n nhdt trong mdi khodng
d6. Ham phan b6 cic cuc tri nhan duoc tir viéc
khdo sit dudng tiém can clia phan bd cic cuc tri.
Ly thuyét phan b6 cac cuc tri cia Gumbel dua trén
nhiing gid thuyét sau :

- Cac su kien d x4y ra trong quéi khit vin c6
thé xdy ra & tuong lai.

- Cac gia tri cuc dai quan sat dugc trong mot
khodng thoi gian cho trudc 12 doc 14p v6i nhau,

Gumbel d3 dua ra 3 hdm phan bd tiém can :

a) Phan bé tiem can loai [ ¢6 dang :

G'(x) = exp[-e P*V] voip>0

Trong d6 u la dic trung cac cuc tri, B 12 ham
cdp do cuc tri, ca u va B déu 12 cac tham s6 cin
xéac dinh.

b) Phan bd tiém can loai Il ¢6 dang :

GA(x) = expl- (Z—5)k |
2=
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viik>0,x2g,u>e 20.

Trong d6 k 1a dai luong hinh dang, € la gii tri
can dudi clia cac cuc tri, u, k va £ 1a cAc tham s6
cdn xéc dinh.

¢) Phan bo tiém can loai I1I ¢6 dang :

G'(x) = expl ( )‘

B>0,x<m,u<w

@ 13 c4n trén cla cac cuc tri, trong dong dat 13
Munax, P va u 12 cic tham s6 cén xac dinh.

Trén co s¢ danh muc dong dat di thanh lap (bo
qua dong dat lich st va du chéin), st dung phdn
mém ARC/INFO chiing toi dd phan chia dong dat
theo timg vang phat sinh dong dat rieng biét va ang
dung phan b6 cuc tri Gumbel I1I dé danh gid M.
cho ting vung. K&t qua danh gid M., nhu sau :
Véng irabad (M.« = 7,6), Si Sawat (M.« = 6,2),
Liang Cang (M,;..x = 7,8), Wuliang Shan (M,;,,x =
6,1), Muong Sat (M,,..x = 7.2), Song Ca - Rio Nay
(Mpx = 6,1), Song Héng - Song Chdy (My.x =
5,4), Song Ma - Son-La (M.« = 7,3), Song Da -



Phong Thé (M. = 5.2), Song Lo My = 3.5),
Cao Béng - Tién Yén (M, = 5 ,8), Duong Tir (hay
kinh tuyén Xiao Jiang) My = 6 ,5), Bién Trung
Quic My = 5.9), va phdn Mién Nam (M, =
5,6). Cac ving Dong Triéu (M., = 6,6), ven bién
Quing Ninh (Mpa = 5,8), tinh véi chu ky 2 niam.
Riéng mot s& ving s6 lieu it khong ddm bio tin
cdy cho phép tinh théng ké chiing toi di cong s6
lieu lai dua trén co so 6 ciing diéu kien dia chat,
kién tao va dic biét 12 do hoat dong dong dat. Vi
du nhv ving Mién Nam bao gbm nhiing ving
nguén nhu : Kinh Tuyén 110, Ba To - Cing Son,
Thuan H&i - Minh Hai, Tra Béng vi Wang Chao.
Muax clia cac ving niy duoc 14y chung la gié tri
magnitut cyc dai ctia Mién Nam, bing 5.6. Ngudn
Muong Té duy nhét chi ghi duge 1 tran dong dat
M > 45, va dong dat nhd ciing thua thét nén
magnitut cuc dai dugc gan bing ngudn Song Da -
Phong Thd (M. = 5.2).

Téng hop cic két qua danh gia dong dat cuc
dai cho thdy dOng dat manh nhat tren 1anh thé Viet
Nam 1d 7.3 ¢ vung Séng Mi - Son La. Tran dong
dat lém nhat quan sat thay & ving nay la dong dat
Tuldn Gido (24-6-1983) véi M, = 6,7. Vang Song
Da - Phong Thé - Mudng La cb dong dat cuc daj 14
nho nhat My, = 5.2 va dong dat lon nhat dd quan
sat duge 1a M, = 5.0. Két qud danh gid M. thu
dugce ciing duoc so sinh vdi M. ma Vien Vat ly
Dia cdu dang ap dung trong tinh toan. D& dam bio
an toan khi du bio gia t6c dao dong nén, ching toi
chon M, dang ding néu nhu s6 nay Ion hon gia
tri tinh todn & mot vai ving sd lieu dong dat chua
that ddy dd vi du nhu ving Duong Tir, Gia tri My ax
ding dé tinh gia t6c dao dong nén trong nghién
clru ndy dugc trinh by & bing 1.

4. Toc dp x4y ra dong dat

Toc do xdy ra dong dat 12 tdng s6 trdn dong dat
¢6 magnitut bang va 1én hon mirc dai dién, thuang
chon M 2 4.5 khi tinh toin d6 nguy hiém dia chin,
xdy ra trong khu vuc nghién ctu trong théi gian
mot nam. S6 lieu dong dat duoc ching t6i chon tu
dong tir danh muc dong dat (a€ y dén nhitng trin
M 2 4.,5) theo giéi han cic vung ngudn. Riéng ddi
voi mot vai viing tuy chura quan sat duge dong dat
manh (do thoi gian quan tric ngdn), nhung theo
cic tdi lieu dia chan kién tao, v cic ket qud
nghién ciru trude day dwoe dénh gia 1a ving phit
sinh dong dat thi ching toi diing phuong phép
ngoai suy dia chidn, tirc 1a gin né bing mot viing
tuong duong da biét dé tinh toe do dong ddt. Vi du

nhu ving ven bi€n Qudng Ninh dugc gan bang
viing nguon Cao Bing - Tién Yén. Phdn mién Nam
lanh thd Viet Nam duoc tinh chung cho toan viing,
sau do t6c do dong dat cia timg nguén duoc 14y
theo ty & he théng dirt giy. Nguén Ba To - Cing
Son va Tra Béng duoc Iay theo 56 liéu thuc t£ nhu
cdc ngudn khic, ket qud dwoc ghi & bang 1.

5. D0 sdu trung binh cia dong dit -

Tham khdo nhimg két qua nghien ciu trudce
[16] va dua trén danh muc dong dat khu vuc
nghién ciru chiing 101 chon do sau dong ddt trung
binh cho timg ving phat sinh dong dat. Két qua
dugc néu chi tiét trong bang 1.

IV. PHUONG TRINH TAT DAN
DAO DONG NEN

Déi véi khu vuc nghién ciru bao gém ldnh thé
Viét Nam, mot phén Trung Qudc, Lio, Campuchia,
Théi Lan vd Myanma th: chua c6 mot cong thirc
thue nghiém riéng ndo cho vang. Trong nghién
ciru trude [13, 17] ching toi da chirng minh cong
thirc Cornell (1979) [2] :

Alem/s’) = 0,863 "M (R +25)™g  (8)
g : gia t6c trong trudng

1a pht hop hon cd véi khu vuc nghién ctru. Trong
bai nay cong thirc 4y dugc duoc sit dung d€ tinh
ban d6 PGA.

V. CHUONG TRINH EQRISK

Chuong trinh danh gi4 do nguy hiém dia chan
cho mot diém hay nhiéu diém quan sat cia R.K.
McGuire, xay dung trén gia thigt dong dat xuat
hién nhu mot hién twong ngdu nhién tuan theo
phan bg Poisson [10] theo quan diém ctia Cornell
[3, 4], da trinh bdy & trén. Cac o gia tri cua dao dong
nén cue dai (gia t6c, van toc hay dich chuyén)
duge gid thiet 12 ¢ phan phéi chudn loga, vi du
nhir dao dong nén cuc dai A I3 ham phu thuse
khoang ciach R va magnitut M thuéng diroc diza
dudi dang :

mA(M, R) = cje2M (R + )3
Dign tich ngudn phir sinh dong dat manh duoc
xac dinh theo céc hinh tir gidc ty y. D€ dé ding,

cdc nguon lén ¢o the chia thanh nhiing nguén tir
gidc nho hon, ma méi cap nguén nho s& co hai cap
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dinh chung. D6i voi méi diém va mdi ngudn tlr
giic, chuong trinh tinh khoang cach gdn nhit va xa
nhdt tir nguén téi diém khio sat. Khoang cich gin
nhat (Ry) va xa nhdt (Rp) duoc gi6i han trong
chuong trinh 1a 1 km va 500 km. Gia tri DHNDC
fai mdi diém dugc tinh bing cach thay doi khoang
cach tir R =Ry - Ry/ 50 budc tinh, mot cach tudn
ty. Diém cit cia R v6i cac canh tir gidc tao nén
mot bén kinh cung khong déi. Tinh dia chan cua
moi cung dugc gin cho ty 12 dién tich clia no VO
téng dien tich clia tir giac. Diém khdo sat duge dua
vio dudi dang toa do Dé Cic. Cac thong 6 cua
ngudn phat sinh dong ddt nhu M, d0 nghiéng do
thi lap lai, toc do dong dat. do sau trung binh cua
dong dit, nhu di tinh & trén 1a ciic 86 ligu ddu vao
cua chuong trinh. Toa do cic diém khao sit, clc
dinh t& giac ding xdc dinh dien tich nguon cing
duge dung dé tinh toan trong chuong trinh.

. Sau ndy R.K McGuire, phat trién vi bd sung
EQRISK thinh cic phdn mém tien loi hon va hién
dui hon nhu FRISK, FRISK88M nhung nhin chung
tr twdng chi dao khong thay d6i. Phdn mém
EQRISK ¢ nhitng uu diém sau :

- Xic dinh viing nguén rit téng quét, hiu nhu
it ci hinh dang cia ngudn déu co thé tinh dién
tich bing cic tir gidc.

. Cac diém khio st vi ngudn 12 doc 1ap nen co
thé tinh DNHDC cho mot diém hay mot Jugi cic
diém.

- Chuong trinh co the lam viée v toa do dia 1y
va toa do Dé Cic.

- Chuong trinh cho phep dung dang bat ky cic
him suy gidm chin dong.

- Kich thuéc chuong trinh nho, dé ding thay doi
mot s0 gidi han trong chuong trinh nhu 0 nguon,
<3 di#m khilo st biing cich stra di chuong trinh.

S lieu ddu vdo cuu chuong trinh chinh 1d
phuong trinh tit dan dao dong, vung ngudn phat
sinh dong dat manh Khu vuc nghién clru va cic dic
trung cua no.

VI KET QUA TENH TOAN BAN DO PGA
LANH THO VIET NAM VA LAN CAN
Ap dung phin mém EQRISK chiing toi tinh
DNHDC cho linh thé Viet Nam va lan can voi chu
ky 1ap lai chin dong duge chon 475 va 950 nam.
Két qua tinh todn dugc bigu dién dudi dang cic
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ban d6 gia toc dao dong nén cuc dai xéc sudt xut
hien chdn dong vuot qua 10 % trong thoi gian 50
va 100 nam.

Nhur di trinh bdy, tham 8 dung trong tinh toin
bao gom : 1) vi tri cc ving ngudn phit sinh dong
dat (23 ving), cing cic tham 56 dac trung cla
chang duge trinh bdy © bang 1 : 2) phuong trinh
dao dong Comell, 1979, cong thirc (8). Mbi ving
nguén duoc chia ra thanh nhiéu tir gidc nho su0
cho téng dign tich cic tir gidc piy phu kin ving
ngudn. Toa dd cic dinh tr giae dimg d€ tinh dign
tich viing phét sinh dong dit duge do tu dong trén
may tinh nh& phin mém Maplnfo vi ARC. Khu
vuc nghién ciry, 5 den 25° va tir 96 dén 116°,
ducc chia theo ludi cic diém. mdi diegm cich nhau
déu dan 0.2 do. 1ong cong ¢ 10.000 diém, dé khio
<at. Vige dua cic digm khdo sat, cac dieém xic dinh
dién tich ngudn cing cic tham %0 diic trung vao
chuong trinh tinh, ciing nhu thé hién ket qui cudi
ciing duoc thuc hién tu dong nha mot s chuong
wrinh con lién két do ching 0i viet trén ngon ngir
Fortran. Hinh 2 vi 3 bigu dién ket qud thu duge.

KET LUAN

Cic bin 6 PGA khu vuc Viet Nam vii lan ¢in
cho thdy nhidu ving rong trong khu vuc co
DNHDC trung binh va cao (PGA 0.1g) cin duoc
tinh t&i cic giai phap Khang chén trong quy houch
vi xay dung & Viét Nam. Do hout dong dong dit o
phin mién Nam Vigt Nam yéu hon so vai phia
Bic. Khu vue Dign Bién. Lai Chau. I3 nhing nui
do nguy hiém dia chin 1on nhat lanh tho. Can luu
y, cic bin do gia t6¢ nén vira tinh duge dua trén
cong thirc thue nghiem, cho chc k&t qua tuong
duong voi gid tri PGA md may ghi gia toc do dugc
tai céc vi tri dat may thudng tai nén dat bén ving
nhu nén di gdc. Khi st dung cic bian dé niy vio
muc dich quy hoach va thiét k& xay dung cin tinh
(i inh hudng cta nén dit o cic dia diém cu theé toi
gia toc nén.
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SUMMARY

PGA maps of VietNam and adjacent regions

A total of 23 potential seismic sources in
Vietnam and neighboring region are delineated
based on available geological, tectonic and
earthquake data. The source parameters, such as
Gutenberg-Richter magnitut - frequency relation,
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 Vietnam and adjacent regions are
presented.

‘Ngay nhdn bai : 1-7-2002
Vién Vat ly Dia cdu, Ha Noi -
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