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Tap chi CAC KHOA HOC VE TRAI DAT
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PO NGUY HIEM DONG D/§IT VUNG NAM BO
VA THANH PHO HO CHI MINH

1. MG PAU

Do nguy hiém dong dat & mot ving 1anh thd hay
mot dia diém cu thé 1a kha nang x4y ra chin dong
vugt qua cuong do nhit dinh trong mot khoang thoi
gian nhét dinh & vung lanh thé hay dia diém do.
Cudng do chin dong c6 thé biéu hién bing céc dai
luong : cdp dong dat, gia toc, van toc dao dong nén
dat, va chuyén vi nén. Nhitng dai luong d6 dugc xéc
dinh trén co s ban d6 cdc ving phdt sinh dong dat
(ban d6 viing nguén) va quy luat suy giam chén
dong theo khoang cdch bang phuong phdp phan
tich x4c suat hodc tat dinh. P nguy hiém dong dat
mién Nam Viét Nam da dugc nghién ctu véi mic
do chi tiét va tin cay khac nhau trong cac cong trinh
[3, 6-14]. Nguyén Khiac Mio [3] va Lé Minh Triét
[6] da c6 nhitng nhan xét so bo vé phan viing dong
dat mién Nam Viét Nam va dua ra cdc so d6 phan
vung chin dong cuc dai mién Nam Viét Nam. Két
qua nghién cttu ddy du, chi tiét va ¢6 co sd hon tim
thdy trong bdo cdo téng két céc dé tai Nha nuéc vé
phan vung dong dat Viét Nam [10-14]. Danh gia
do nguy hiém dong dat mién Nam Viét Nam bing
phuong phép phan tich xac sudt nhu dinh nghia néu
G trén con dugc thuc hién trong cong trinh cta
Nguyén Hong Phuong [4, 5], tuy nhién cdc nghién
cttu méi dugce thuc hién & ty 1é nho, viéc xdc dinh
céc viing nguon chua dua chi tiét. Trong bai nay, trén
co sO cdc tai liéu kién tao - dia dong luc va dong
dat da duoc bd sung, cap nhat ching t6i da thanh
lap ban d6 viing nguén Nam Bo ty 1é 1:250.000,
trén co so d6 tinh todn va thanh lap ban d6 do
nguy hiém dong dat ving Nam Bo bing chuong
trinh CRISISS 99, dugc xay dung trén co sé
phuong phap phan tich xac sudt Cornell [2] . Do
nguy hiém dong dat dugc biéu thi bang gia toc nén
dinh (PGA) véi chu ky lap lai 500, 1.000, 2.500,
5.000, 10.000 nam.
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II. CAC VUNG PHAT SINH DONG DAT MANH
O VUNG NAM BO

1. Dut gdy sinh chdn ¢ viing Nam B¢

Dong dat thuong phdt sinh trong cac déi dit
giy hoat dong - khau ti€p xdc cua cdc dia khoi
dang chuyén dong twong doi v6i nhau, hoac trai
chiéu nhau, hodc véi van toc khdc nhau. Két qua
nghién ctu quy luat phan b6 dong dat & Viét Nam
[11-13] cho thdy, dong dat M > 4,5 & Viét Nam chi
xay ra trong cic dé6i dit gdy hoat dong phan chia
cac don vi cau trdc chinh, c6 ché do van dong phan
di d6i v6i nhau.Theo cdc két qua nghién citu kién
tao dia dong luc [13, 14] & ving Nam B9, ké ca
thém luc dia, ¢6 :

- Hé dut gy kinh tuyén 109°E, gi6i han cta dia
khéi Indosini vé phia dong. Dong dat M > 4,5-5 da
xay ra nhiéu lan trong déi, dac biét 1a tran dong dat
nii Ira M6,1 & ddo Hon Tro nam 1923.

- Dt gdy Song Hau, gidi han dia khéi Indosini
tr phia tay nam, dong thoi 14 gidi han cua triing Dong
Thép tlr phia tay nam. Dong dat M4,4 di xdy ra &
ving Chau Déc nam 1968 ; tran dong dat M4,0 xdy
ra & ndt giao véi dat gdy Thuan Hai - Minh Hai
ciing c6 thé coi 1a lién quan véi dat gdy nay.

- biit giy Song Sai Gon, gidi han cua triing Dong
Thdp & phia dong bac, chua ¢ thong tin nao vé dong
dat trong déi nay.

- Put gy Song Vam Co6 Pong phat trién song
song v&i dat gdy Song Sai Gon.

- but gy Tuy Hoa - Dau Tiéng phan cich dé6i
nang Da Lat v6i d6i S¢ Cong, biéu hién hoat dong
yéu, chua c6 thong tin nao vé dong dat trong déi.

- Dit gdy Thuan Hai - Minh Hai, phan cdch déi
nang Da Lat véi triing Clru Long. Dong dat cap 7
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(MSK) M = 5,1-5,5 di x4y ra & bién Phan Thiét nam
1877, 1882, sau ndy con xdy ra mot s6 dong dat M
=3,7-4,5 & ving Tuy Hoa, Ham Tan, Viing Tau.

- C4c dat gdy gidi han triing Clru Long va phan
céch triing Cltu Long v6i triing Nam Con Son, dac
biét 1a cac dit gy huéng bac dong bac phat trién &
ria dong triing Clru Long va cdc dit gy & khoi nang
Con Son. Thoi gian vira qua dong dat da x4y ra rat
nhiéu trong cdc déi dit gy nay, magnitud cia cic
tran manh nhat dat t6i 5,3.

- Céc dut gy bac cao Nha Trang - Tanh Linh,
chia cat d6i nang Da Lat thanh hai phu d6i dong bac
va tdy nam va ddt gdy Loc Ninh - Thi Dau Mot. &
phén dong béac déi diit gdy Nha Trang - Tanh Linh
va & Loc Ninh di x4y ra cdc tran dong dat yéu
M = 3,0- 4,0.

Cic diit giy nay phdt trién trong trudng (ng sudt
nén ép phuong bic nam, nén céc dut gy phuong
tay bic - dong nam va kinh tuyén c6 kiéu truot bing
phai, céc dit giy phuong dong bic - tdy nam c6 kiéu
trugt bang trdi. Trong cdc d6i gidi han cdc ving
triing hop phan trugt thuan c6 vai trd 16n.

Céc d6i dut gy ndi trén va chan tam dong dat
da quan sit thdy dugc trinh bdy trén hink 1. Ching
dugc coi la cac viing c6 kha nang phat sinh dong dat

du trong dé6i dd quan sat thiy hay chua quan sat thay
dong dat da xdy ra. Gidi han clia cdc viing phdt sinh
dong dat - viing ngudn va cdc dac trung dia chan
co ban cta cdc vung trinh bay dudi day.

2. Cdc ving phdt sinh dong ddt manh trong
ving nghién ciu

Céc dit gy sinh chén trén hinh 1 dugc coi 1a
cdc dit gy c6 kha nang phat sinh dong dat manh
(M > 5,0). Liéen quan véi cdc ving didt gly ay 1a
céc ving phét sinh dong dit manh tuong ting. Chiéu
rong clia cdc viing ldy bang do sau cla gi6i han dudi
clia tang sinh chan trong céac viing dat gly véi trung
tam 1a hinh chi€u cua mat ddt gdy lén mat dat, trung
binh bé rong ctia cac viing phét sinh bang 15 km.

a) Magnitude Mmax cia dong ddt cuc dai c6 kha
nang phét sinh trong cdc viing ddnh gia duoc bing
cac phuong phap ngoai suy dia chit, ham phan bo
cuc tri Gumbel va theo quy mo ddt gy sinh chén
(do dai doan dit gy sinh chan, bé ddy ting sinh
chan).

& Phuong phdp ngoai suy dia chdt coi dong dat
manh nhat di x4y ra & phin nao dé cua dit giy 1a
dong dat cuc dai trén dat gdy dy va ca trén céc dit
gay khdc tuong duong vé quy mo va dic trung kién
tao. Trong ving nghién ctru dong dit M6,1 da

Hinh 1. So d6 dit giy sinh chan va chan tam dong dét da quan sat ving Nam Bo
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x4y ra trong hé dift gdy kinh tuyén 109°E, dong dat
MS5,1-5,5 da x4y ra trong cdc hé diit gy Thuan Hai
- Minh Hai, dong triing Ciru long va Con Son. Theo
phuong phép ngoai suy dia chat, cdc dat gdy vira
ké 1 cdc ving ngudn v6i Mmax tuong tGng, dong
ddt Mmax = 5,5 ciing dugc gan cho cac viung dut
gy Song Hau, Song Sai Gon, Song Vam Co Dong,
Tuy Hoa - Dau Tiéng. Cic diit gdy bac cao hon nhu
dit gy Loc Ninh - Thu Dau Mot, Van Ninh - Tanh
Linh, Phan Thiét - Bao Loc... dugc gdin Mmax > 5 0.

& Phuong phdp ham phdn bo cuc tri Gumbel [2)
xac dinh gidi han trén ctia ham phén b6 cac cuc tri
(trong truong hgp nay 1a dong dat manh nhat quan
sat thiy trong cdc khoang thoi gian cho trude) :

G; (x) =exp {— [(a) - X)/(a) - u)]ﬂs}

>0, x<o,u<o

® - can trén cta cac cuc tri x. Trong dong dét, dé 1a
magnitud cta dong dat cuc dai, B va u - cac tham
0 cn x4c dinh.

Cac tham s6 B,u va  xac dinh duge bang phuong
phdp binh phuong t6i thiéu trén co s& tap hop cic
cuc tri X.

Déi véi viing nghién citu s6 liéu con it khong thé
thiét 1ap ham G3 cho ting viing ngudn, chi thiét lap
ham G3 chung cho ca ving (hinh 2).

Theo phan bs nay gidi han trén cia Mmax trong
céc viing ngudn trong viing nghién ctu 1a M5,6.

& Theo quy mo dur gdy sinh chdn dong dat cuc
dai dugc danh gia theo cac cong thic [1] :

M,,, < 2logL(km)+ 1,77

M,..x < 4logH(km) + 0,50
trong d6 L - chiéu dai clia doan dit gy sinh chén,
H - bé day cla tang sinh chan ; 2 cong thic trén
phai dong thoi thoa man.

Theo phan bd dong dit theo do sau (hinh 3) ta
thay bé day tang sinh chén & cdc ving nguén trong
viing déu khong qua 15-20 km. Nhu th€ Mmax trong
céc viing ngudn sé khong qua M5,2-5,7.

b) Tdn sudt dong ddt trong cic vung ddnh gid
theo quan hé magnitud - tAn sudt Gutenberg-Richter :

logN*(M>m) = a-bM

trong d6, N* - s6 tran dong dat M > gid tri m cho
trudc trung binh mot nam trong vung. Cho ving
Nam B0 va lan can ta c6 :

log N*(M) = 3,52 - 0,96M

Cho moi viing ngudn, tan sudt dong dat s& duge
biéu thi bang 2 dai luong : hé s6 b clia do thi lap lai

Extremal probability graph for the largest esarthguake
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Hinh 2. Phan b6 Gumbel loai 3 cha dong ddt mién nam Viét Nam
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@)  PHANBGDO SAU CHAN TIEU DONG DAT (BAC-NAM) KHU VUC MIEN NAM, SO LIEU DEN HET 2002,

(15.41N, 108.5E) (8.22N, 108.5E)
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Hinh 3. Phan b6 dong dét theo do sau & ving Nam B0 va 1an can
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dong dat va tan suat v (con goi 12 van t6c xudt hién
dong dat) ctia dong dit dai dién (ngudng) - dong
dat quan sat dugc day du trong giai doan quan sat.
Céc ving nguén trong khu vuc dugc gin hé s6 b
chung cua vung. Tan suidt dong ddt v dugc xdc
dinh theo s6 liéu thuc t€. Ngudng la M,;, = 4,5.
Van toc x4y ra dong dat v 1a s6 tran dong dat
magnitud > 4,5 x4y ra trung binh trong 1 nim
trong viing ngudn.

v = N‘M=245) = Ny(Mz=45)/

trong d6 Ny(M > 4,5) - téng s6 dong dat M > 4,5
quan sét thdy trong thoi gian t nam trong viing nguodn.
Pong dat Ms > 4,5 ¢6 thé méi chi xdy ra & phan nay,
phan kia cta ving nguén nay, ving ngudn Kia,
ma chua biéu hién hét kha nang sinh chan. Vi thé,
thién vé an toan dia chan, ching toi khong 14y gia
tri v trung binh, ma gan cho viing nguén gid tri :

vV =V S/AS

trong d6 vy, - van téc dong dat quan sat dugce trong
phan dién tich AS cua viing nguén, con S - dién tich
clia toan viing ngudn dy. Biéu thic nay ciing dugc
stt dung dé gdn van toc xdy ra dong dat cho céc
viing nguén khdc trong cling mién kién tao nhung
& d6 chua quan sat thiy dong dat.

Két qua xdc dinh céc dac trung dia chén cta céic
vung trinh bay trong bdng 1.

Bdng 1. Cac vung phat sinh dong dat M > 5,0
6 vung Nam Bo

Tén ving My My b h v
Tuy Hoa - Ct Chi 5,5 4,5 097 12 0,01
Song Sai Gon 5,5 4,5 097 12 0,02
Song Vam Co Dong 55 4,5 0,97 12 0,02
Song Hau 5,5 4,5 097 12 0,02

Hedttgaykinhtuyén 6,1 4,5 0,97 17 0,12

109 5,5 4,5 0,97 12 0,06
Thuan Hai - Minh Hai 5,5 4,5 0,97 12 0,07

Triing Cltu Long 5,5 4,5 0,97 12 0,04
Dong Con Son 5,0 4,5 0,97 10 0,005
Loc Ninh - Thi Dau 5,0 4,5 0,97 10 0,02
Mot

5,0 4,5 0,97 10 0,02

Van Ninh - Tanh Linh
Ham Tan - Loc Ninh

II. BAN PO PHAN VUNG GIA TOC NEN
VUNG NAM BO

Gia toc nén (PGA) chu ky lap lai 500, 1.000,
2.500, 5.000, 10.000 nam vung Nam B¢ duoc tinh

todn va l1ap ban d6 phan bo bing phuong phdp phan
tich xac suat C.A. Cornell (1968, 1973) [2] va
chuong trinh CRISISS99 dang duoc ting dung rong
rdi trén thé gidi trong ddnh gid do nguy hiém dong
dat. Mo hinh viing nguén diing cho tinh todn 1a ban
d6 vang ngudn (hinh 1) véi cdc thong sO trong
bang 1. Quy luat tit din gia t6c nén dugc st dung
la cong thitc Campbel 1997 [1] dugc thiét lap theo
s6 lieu toan cdu vé€ gia toc nén ghi & khoang cach
gan chan tam va sy phl hop véi diéu kién Viét
Nam d3 dugc kiém tra bing s6 liéu quan st &
Viét Nam :

Ln(A,) = —3512+0,904M,, -1328Lnx

x| R2.;s +[0149exp(0,647M,, )}

+[1125-0112Ln(Ryy;s)— 0,095My, |F +

+[0,440-0171Ln(Ryeio)|Ssr+
+[0,405-0,222Ln(Ry.)|Sr

trong d6 Ay - gia t6c dao dong nén cuc dai theo
thanh phan nidm ngang (duoc tinh theo don vi g, g =
981 cm/s?), R, - khoang cdch tir nguon tGi tram
ghi, M, - moment magnitud, F - hé s6 ctia diut giy
(F=0d6i v6i dut gdy truot bang, F = 1 d6i véi dat
gay nghich), Sqz va Syg - cdc hé s6 nén dat (Si =
Sur = 0 doi v6i tram tich hodc dat mém roi, Sg; = 1
va Sy = 0 do6i v6i da nura cing, Sz =0 va Sy =1
doi véi da goc).

Viéc tinh todn dugc thuc hién cho ludi 0,025° x
0,025° tuong tng véi ty 1é ban d6 1:250.000.

Két qua tinh todn cho nén dé cting (nén loai A)
trinh bay trén ban d6 phan viing gia té¢c nén chu ky
lap lai khac nhau. Trén hinh 4 trinh bdy ban do gia
toc nén chu ky 13p lai 500 ndm ving Nam Bo.

Dai v6i Tp H6 Chi Minh, stir dung ban d6 viing
nguén néu trén, viéc tinh todn dugc thuc hién cho
luGi 0,005° x 0,005° twong tGng véi ty 1& ban do6
1:50.000.

Két qua trinh bay trén ban d6 phan ving gia téc
nén chu ky ldp lai 500 nam, nén loai A, trinh bay
trén hinh 5.

KET LUAN
Trén co s& mhitng két qua quan sét, nghién ctu

mdi vé kién tao, dong dat ving Nam Bo da thanh lap
bén d6 cédc ving phét sinh dong dit (viing ngudn)
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<« Hinh 4.
Ban do gia toc
nén chu ky 1ap lai
500 nam, nén
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ving Nam Bo ty 1& 1:250.000. Cic viing phat sinh
dong dat manh ving Nam Bo gén lién véi nhiing
ving ddt gy phan chia cdc cdu tric chinh, bao
gbm : ving ddt gdy kinh tuyén 109 °E, phét sinh
dong dat Mmax = 6,1 do Richter, d0 sau chin
tieu h = 17 km ; viing dit gy Song Hau, Mmax =
5,5, h = 12 km ; vung dat gy Song Sai Gon,
Mmax = 5,5, h = 12 km ; viing dat gdy Thuan Hai -
Minh Hai, Mmax = 5,5, h = 12 km ; vung Ciu
Long - Con Son, Mmax = 5,5, h =12km ; cic ving
dat gy Loc Ninh - Thi Dau Mot, Nha Trang -
Téanh Linh, Tuy Hoa - Dau Tiéng, Mmax = 5,0,
h=10 km.

Trén co s& ban d6 ving nguodn néi trén, st dung
phuong phép phan tich xdc sudt Cornell, phan mém
CRISISS99 va phuong trinh tit din gia t6c nén
Campbell97, da tinh va thanh 1ap cdc ban d6 gia
toc nén chu ky 1ap lai 500, 1.000, 5.000, 10.000
nam ty 1é 1:250.000 ving Nam Bo va ty 1é
1:50.000 Tp. H6 Chi Minh.

C6 thé st dung Tiéu chuén xay dung Viét nam
"TCXDVN 375-2006 : Thiét k& cong trinh chiu
dong dat" vé6i cdc ban do nay dé tinh todn thiét k&
khang chan nha va cong trinh & khu vuc Tp. H6
Chi Minh va ving Nam Bo.

Bai bao dugc hoan thanh véi su hd trg kinh phi
ctia dé tai nghién cttu co ban ma s6 71.13.06. Tap
thé tdc gia xin chan thanh cam on.
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SUMMARY

Seismic Hazard assessment of the South Vietnam
and Ho Chi Minh City region

On the basis of the new observation and study
on geotectonics as well as seismicity of South Viet-
nam, the authors have compiled the map of seismo-
genic zones (source zones) of South Vietnam in
scale 1:250.000. The seismogenic zones are connec-
ted with the fault zones dividing the main tectonic
structures in South Vietnam, they are : meridian
109 °E fault zone, where may arise the maximum
earthquake Mmax = 6,1 with focal depth h =17 km ;
Song Hau fault zone, Mmax = 5,5, h = 12 km ; Song
Sai Gon fault zone, Mmax = 5,5, h = 12 km ; Thuan
Hai - Minh Hai fault zone, Mmax = 5,5, H=12 km ;
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Cuu Long - Con Son zone, Mmax = 5,5, h =12 km ;
Loc Ninh - Thu Dau Mot, Nha Trang - Tanh Linh, Tuy
Hoa - Dau Tieng fault zones, Mmax = 5,0, h = 10 km.
On the basis of this source zone map, using the Cor-
nell probabilistic analysis method, the computational
program CRISSISS99 and Campbell 97 attenuation
law the authors have calculated and compiled the
maps of PGA with return periods 500, 1,000, 5,000,
10,000 years for South Viethnam and Ho Chi Minh
city in scales 1:250,000 and 1:50,000 respectively.
The maps of PGA with return period of 500 years
are also shown.
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