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Tap chi CAC KHOA HQOC VE TRAI PAT

3-2003

KET QUA DPAU TIEN VE QUAN SAT GIA TOC NEN
O VIET NAM

1. MO DAU

Ngdy nay, dé thiet k& cic cong trinh chéng
dong dat, s& lieu vé dao dong nén trong db cb s6
lieu v& gia tri gia t6c dinh (PGA) va dic trung tdn
6 cla dao dong dong dat 1a nhing s6 lieu khong
thé thay th€ duoc. Nhitng s6 lidu nhu vay con rat
quan trong trong viéc danh gi4 d6 nguy hiém dong
d4t clia mot khu vuc hay mot ving lanh thé nhim
gbp phdn gidm nhe thién tai dong dat. Tu truée
nam 2000, Viét Nam chua hé cb bat cir mot quan
s4t ndo vé [inh vuc ndy va vi vay ching ta chua hé
c6 mot s6 lieu thuc t& vé dao dong nén dat. D€ dap
{tng nhu cdu ndy, tir nam 2000, Vien Vat 1y Dia cdu
d4 thi€t 1ap mot mang tram quan sat dao dong nén
g6m 6 may gia t6c SSA-2 (M§), trong 2 ndm quan
sat he thong ndy dd ghi dugc 24 bang dao dong.
Trong céic s6 liéu dao dong nén da thu duge, dang
chii ¢ nhat 13 cic bing gia t6c cla tran dong dat
Dien Bien 19/02/2001 Ms=53, 5 tran dong dat Ms
= 4,0-4,9. Bii bdo ndy nhim gidi thiéu mot vai dic
diém cla dao dong dong dat 43 nhan duge o Viet
Nam vé&i nhitng ngudi quan tam dén linh vuc thiét
k€& khang chan va danh gia do nguy hiém dong dat.

IL. MANG LUGI QUAN SAT GIA TOC NEN TAI
VIET NAM VA CAC KET QUA BAN AU

Tir ndm 2000, Vien Vat 1y Dia cdu d4 thiét 1ap
mot mang ludi quan sat dao dong manh dat tai Hoa
Binh, Son La, Tudn Gi4o, Dién Bién, Lai Chau va
Sapa trén cac nén d4 sét keét, bot keét. Cac tram ndy
duoe thiét ke tap trung trong viing Tay Bic, ving
c6 mitc d6 hoat dong dong d4t manh nhat trén lanh
thé Viet Nam nhdm ghi duoc nhitng s6 lieu ddu
tién dat co s cho cac nghién ciru vé dao dong
manh clia Viét Nam,

Toan bo 6 tram ghi dao dong manh déu duoc -

trang bi may ghi dao dong manh SSA-1 va SSA2
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LE TU SON, NGUYEN QUOC DONG

cla hing Kinemetric (M§). Day 13 may ghi gia t6¢
nén c6 tdn s6 dao dong rieng 12 0,20 Hz, hé so tit
dén 0,650, ddi dong hoc 12 bit, ghi $6 véi bude ghi
0,005 sec va hoat dong & ché do chd. Mic du mirc
do hoat dong dong dat & Tay Bic 1 cao nhat Viet
Nam nhung so véi cdc khu vuc khac trén the gidi
mirc d6 hoat-dong nhu vay chi dugc danh gid &
mirc trung binh, bdi vay ngudng dit cho cic may
duoc thigt 1ap & mic 2 em/s® twong duong véi
cudng 46 dong dat c4p IV theo thang MSK-64,

Trong 2 nam hoat dong, mang ludi quan st
trén da ghi duoc 24 bang ghi (chil yé&u ghi tai tram
Tudn Gido vA Dién Bien) clia 21 tran dong dat.
Phan b6 cla cac tram ghi dao dong manh va chan
tam cla cac 21 tran dong d4t néu trong hlnh /.
Trén hinh.2 va hinh 3 gi6i thieu cic bang gia t6c
cla tran dong d4t Dien Bién (19/02/2001) Ms = 5,3
ghi tai tram Dién Bién va Tuén Gido. Bdng [ tap
hop todn b6 s6 lieu vé& dao dong manh cla nén dat
quan sit duoc trong thoi gian ndy. .

Gié tri gia t6c nén 1on nhat 109,00 cm/s® quan
sat thdy trén thanh phdn nim ngang (N-S) tai tram
Dién Bién trong dong dat M=5.3, ngay 19/02/2001
tai khodng cach chan tam 19 km. Gia trj gia t6c
nén nhd nhét ghi duoc trén thanh phin thing ding
tai tram Tudn Gi4o trong du chdn M = 4,7 ngdy
04/03/2001 & khodng cach 63 km. Trong cac dong
dit c6 M > 4,0 (tap trung trong dirt gdy Dién Bién
- Lai Chau), ty s6 giita gia toc dinh thanh phén
thang dimg va thanh phdn ndm ngang lén nhat 13
0,75. Ty s6 ndy nim trong gia tri trung binh cla
cac dong ddt manh trén the gidi va khu vuc ; phin
ndo nbi 1en ki€u truot bing clia dit gy sinh chan
(dtrt gdy Dien Bien - Lai Chau).

Dé€ phan tich c4u tric tdn s6 clia cic s6 liéu dao
dong nén di nhan duge, chiing t6i tién hanh phan
tich phé phan tng gia t6c cla cic s6 lieu clia kich



GHI CHU
A Tram quan sat dao déng nén

Yy Déng d4t Dién Bign 19-02-2001 M = 5,3

@ Cacdongdat M=4,0-49
® CacdongddtM=3,0-39

Hinh 1. Ban d6 phan bé tram ghi dao dong manh va chan tam clia cic dong dat da ghi trong nam 2000-2001

dong chinh Ms =53, céc du chdn Ms =48 va4,7  trong truong g (g = 981 cm/s?) 1a don vi thudng
tai cac khoang cach chén tam khac nhau. Pon vi  dugc sir dung trong tinh toan thiet ke khang chdn
dugc chon @€ biéu dién phd gia téc 1 gia téc  cho cac cong trinh. Két qua phan tich nay (hinh 3)
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Hinh 2. S6 li¢u gia t6c dong d4t tai Dien Bién, kich dong chinh 19-02-2001 15:51:34, toa do 21.34N

103.85E, 12km,M =5,3
a) tram Dién Bién, nén : bot két, khodng cach 19 km.
b) tram Tuén Gido, nén : bot ket, khodng cich 66 km

cho thdy céu triic tdn s6 cla cic dao dong nay co
hinh dang gi6ng nhau, déu c6 dinh phé tai chu ky
T = 0.1 sec va giam chit it cho dén chu ky 0.3 sec.
T chu ki T = 0.4 tro di, gi4 tri phé gidm nhanh
cho t&i chu ky T = 1 sec. Gia tri ph6 clia méi cla
mbi dao dong c6 khac nhau, phu thudc vio gié trj
gia t6¢ dinh (PGA) cla cic bang gia t6c phan tich.
Diéu d6 din dén nhan xét 1d dac di€m dao dong
clia kich dong chinh va du chan I4 gi6ng nhau do
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c6 cing mot co ch& phat sinh déng thdi ciing cho
thdy, dong dét Dién Bién c6 nang luong tap trung
cht yéu trong ddi chu ky ngén T = 0.1 - 0.3 sec.
Phan tich dac trung tdn s6 cac du chén cla dong
d4t Dien Bien va c4c dong dat nhd xung quanh khu
vuc Tudn Gido ¢c6 Ms = 3 - 4 ciing cho két luan
twong tu. Tuy nhién, ning lugng clia cac dong dat
nay tap trung chi yéu xung quang chu ky T = 0.1
sec.
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Hinh 3. Phé gia t6c clia dong d4t Dien Bien
M = 5,3 va cic du chén

1L SO SANH SO LIEU GIA TOC NEN
O VIET NAM V31 THE GIGI

Nhur d4 trinh bdy, s6 liéu dao dong nén & Viet
Nam méi chi thu thap dugc trong dong dat Dien
Bién. Ciing phdi con rat lau, chiing ta méi c6 thé
thu thap thém cic s6 lieu vé dao dong manh bdi vi

Ln(Ay) =-3,512+0904My, ~1,328Ln \[R2,,
+[1125-0,112Ln(R,,;,) - 0,0957M,, JF +
+[0,440 - 0,171Ln(R,,;, )|S 5 +

Trong d6 Ay - gia t6c dao dong nén cuc dai theo
thanh phdn nim ngang, tinh theo don vi g (g = 981
em/s?), Ry, - khoang cach tir nguén téi tram ghi,
M,, - moment magnitud, F - he s6 clia dirt gy F = 0
doi véi dirt gly trugt bing, F =1 d6i véi dat gdy
nghich, Sz v Syg - céc he s6 nén dat : S = Syg =

"0 (trdm tich hodic dat mém roi), Ssg = 1 vd S =

0 (dé nua cling), Ssg = 0 va Sy = 1 (d4 g6c).
Trong cong thirc nay, M,, tuong duong voi Ms
voi cic dong dit co6 Ms < 6.0.
Con Rs.i duge dinh nghia nhu khodng cach gin
nhat gitta tram ghi va d6i dirt doan phat sinh dong

tdn sust 13p lai c4c dong dat manh Ms > 5,0 & viing
hoat dong dong d4t manh nhét nuédc ta nhue & Laj
Chau ciing phai 20 - 30 nam. Viéc so sénh cic s6
ligu dao dong manh da nhan duge véi céc s6 lieu
gia t6c nén trén thé gioi nhdm muc dich chon lua
nhiing quy luat suy gidm chdn dong theo khodng
céch co thé sit dung trong danh gi4 d6 nguy hiém
dong dat Viet Nam. Ciing cén n6i them, quy luat
suy gidm chan dong theo khodng céch mang tinh
dia phuong, chinh vi vy trén the gi6i ciing c6 dén
hdng tram md&i quan he thyc nghiem nhu vay duwoc
xay dung. O day, ching toi chon lya khio sat cong
thirc Campbell [1]str dung s6 liéu toan cdu c6 tinh
khai quat cao, d¢ léch chufn thdp. Hai cong thire
ctia mién Tay nuéc M§ va Ving Van Nam (Trung
Qudc) ciing duoc dua ra so sanh do duge xay dung
trén céc cdu tric dia chdt gdn véi diéu kién dja chat
& Viet Nam va di duge mot s6 nha nghién ctu clia
Vigt Nam skt dung trong dénh gi4 d6 nguy hiém
dong d4t 1anh thé [4, 5].

1. Cong thirc Campbell (1997)

Campbell [1] dd sir dung 6 lieu dong dat toan
cdu (1933-1992) v6i téng s6 645 s6 lieu tir 54 tran
dong dat cd M, 2 5,0 d€ xay dung phuong trinh tit
ddn chan dong. V& mo hinh héi quy, ngodi khodng
cich vd magnitud, Campbell d3 dua ra nhitng
thong s6 tinh dén diéu kién nén, kiéu dirt gdy phat
sinh dong dat v ca su cong hudng clia cic trdm
tich ddy. Cong thirc tinh cho gia téc nén cuc dai
thinh phdn nidm ngang Ay duoc biéu dién dudi
dang tong quat dudi day :

+1[0,149 exp (0,647 M, )P +
(1)
[0,405 = 0,222 L"(R.\'ei.\' )]SHR

ddt cuia dat gly. Véi dinh nghia nay, R, khong thé
nhd hon chiéu sdu dén mdi cia lop hoat déng dia
chdn (2-4 km).

Cac dinh nghia chat ch& va sy phan biét chi tiét
cac yéu t6 dnh hudng clia didu kien dia chdt va
diéu kien nén da lam cho do léch chuén clia cong
thirc ndy nim trong khodng o = 0,25g - 0,39g.

Boi v6i pho gia téc nén, thanh phan nim ngang
SAy (don vi g) phuong trinh suy gidm tr& nén phirc
tap hon. Ngodi viéc phu thudc vao céc thong s6 da
néu n6 con phu thude vio 8 he s6 ¢ , €2, €3, Cy , Cs,
Cs, €7, ¢y biéu dién nhu sau :
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T ] Ca Cs Cq Cs Cq Cr Cy
0 3 0,77 0,0 0,0 0,0035 -0,00072 -0,40 0 0
1,0 -1,79 1,59 0.66 0,0085 -0,00100 -0,38 0,57 0,62

Dua trén céc cong thirc ndy, ching toi da dua
ra cdc 86 lieu dao dong nén cla Viet Nam voi cac
trudmg hop Ms = 5,3 va Ms = 4,8 voi dit gly dang
trrot bing (F=0). ghi trén nén di ntra cing (Se =
[, Sur =0) so sanh voi dudng suy gidm chén dang
gia t6c cuc dai (Ay) v ph(’r gia toc thanh phdn nidm
ngang (SAy) [1]. Két qud trén hinh 4a cho thay, tai
khodng cich gdn ngudn, cic gid tri Ay trong dong
d4t Dien Bién gdn tring va ndm trong khodng *o.
Tai khodng cach xa hon céc gid tri dao dong nén
tai Viet Nam co gia tri nho haon.

Hinh 4b so sinh pho gia t6c SA, cho thdy cac
gid tri SA cua kich dong chinh Ms = 5.3 dong dat
Dién Bién nim xung quanh gid tri SA [1]. Tuy
nhién, tai cic thanh phédn dao dong chu ky T > 0.5
sec, gid tri phn‘.‘) gia toc tai Viet Nam nho hon rat
nhiéu ; chitng t0. dao dong cua dcng dat Dién Bién
cht y&u la cdc dao dong chu ky ngan va suy gidm
nhanh theo khoang céch ciing 12 diéu hop 1y.

Dudi ddy, ching toi tién hinh so sénh thém
mot s6 cong thirc dia phuong co hoan canh dia
chat twong tu nhu Van Nam va mién Tay nudc M§.

2. Cong thirc C.N. Cornell, H. Banon va A.F.
Shakal (1979) cho mién Tay nuoc My

Cac tac gid dd sir dung o liu gia toc cua 70
dong dat & mién Ta) nudc My, noi co phat trién
chil y&u 12 cic dit gy truot biing - d€ tinh todn xic
lap cac cong thic [2] :

A(cm/sz)= 0.863 86M (R + 25)-|.xg (4)

véi 40 lech chudn o = 0,560. A 14 - t6¢ nén thanh
phdn nim ngang, ghi trén nén dé

DE tranh nhitng thién lech cho két qud, v&i cling
mot tran dong dat khong sir dung qua 7 bang ghi.

3. Céng thirc Xiang Janguang & Gao Dong
(1994) cho viing Van Nam (Trung Qudc )

Ving Van Nam (Trung Quéc) nim k& voi tinh
Lai Chau. Pong dat & vang nay phat sinh trong
trucmg luc sinh ra dovan dong va cham giira luc dia
An Do va Au-A, phin 16n co co ché truot bing.
Cong thirc duge xay dung trén tap hop 50 ligu dao
dong nén clia dong dat ving Van Nam va mot S0 50

lieu cac dong d4t manh & Trung Qudc nhu Dudng
Son, Hai Thanh va mién Tay nudc M§ c6 dang |5 |:

1.5785

A (em/s?) = 1291,07¢ ™ (R+15) (5)

Véi do lech chudn o = 0,5203, A - gia t6c nén
thanh phén ndm ngang, ghi trén nén da.

Viéc so sanh cic gid tri dao dong nén & Viet
Nam véi 2 cong thic trén dugce trinh bdy trong
hinh Sa va hinh 5b. Két qud so sanh ciing cho thdy
tai khodng céch gdn ngudn, cic gna tri Ay trong
dong dat Dien Bién gdn tring va ndm trong khodng
+o va tai khodng cach xa hon céc gia tri dao dOng
nén tai Viet Nam c6 gia tri nhc hon trong ca 2
trudng hop. Diéu ndy c6 thé 1a do dao dong nén o
Viet Nam suy giam nhanh hon so véi trung binh
trén thé gioi nhung cling ¢ thé do s6 liéu PGA ¢
khoang cach xa phdn 16n dugc ghi tai tram Tudn
Gi4o, vi vy cb thé mang hiéu (ng dia phuong.

KET LUAN

Phan tich s6 liéu dao dong nén & Viét Nam trong
thoi gian 2000 - 2001 va so sénh chung vOi céc gid
tri dao dong nén trong khu vuc va qudc t€ cho thay :

- Ngoai mot vai trudng horp vOi cac dong dt
nho Ms = 3,0 - 3,5, gia t6c nén thanh phan nim
ngang 16n hon thanh phdn thdng ding. Ty s6 giita
gld toc dinh thanh phin thdng dtng va thanh phén
nim ngang 16n nhat 12 0,75.

- Dao dong nén & Viet Nam co chu ky ngin,
nang luong tap trung chi yéu trong ddi chu ky T =
0,1 - 0,3 sec.

- Tai cic khodng cach chin tieu da quan st
Gia tri PGA thanh phédn nim ngang ghi dugc tai
Viet Nam phi hop vai cic gia tri nhan dugc trong
cac duong cong suy giam dao dong nén gudc té vi
khu vuc [1-3] tai cic khodng cich chin tam gin
(A < 20km) . Tai khodng cah xa (A = 60-70 km),
gia tri PGA clia Viét Nam thap hon cic dudng suy
giam dao dong nén dd so sanh.

Ciing con qua it s6 ligu dé co thé ket luan ve
dac trung tdn s6 va quy ludt suy giam dao dong
clia Viet Nam bdi vi trong 21 dong dédt dd ghi thi
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Hinh 4. So sinh s6 lieu gia t6c nén Viét Nam va
quy luat suy gidm giao dong nén 1]
4) gia tri gia 16c nén thanh phin ndm ngang,
by gi4 tri phd gia téc thanh phén ndm ngang

phan 16n 1a dong dat Dien Bien va du chan ctia no.
Tuy nhién, trén goc do d4nh gia d6 nguy hi€m
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Hink 5. So sénh s6 lieu gia toc nén Viet Nam viquy
lut suy gidm giao dong nén gid tri gia toc thanh
phén ném ngang. a) vang mién Tay nude M§ [2].

b) viing Van Nam (Trung Quoe) |31

dong dat, khoang cach gin ngudn 13 quan trong
hon va vi vay c6 thé sir dung cong thic di dua ra




trong d4nh gid do nguy hiém dong dat tai Viet
Nam.

Bai b4o duoc thuc hién véi sy tham gia ciia cic
can bo phong quan sat dong dét, va si hé trg nhiéu
mat ca ban chil nhiém dé tai "Nghién ciu du bao
dong d4t va dao dong nén & Viét Nam", dac biét 1a
Gs Nguyén Dinh Xuyen. Cic tac gid xin bdy t0
long bién on sau sic vi su gidp d& quy bau do.
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SUMMARY

The first strong ground motion records obtained
in Vietham

In the period time 2000-2001, 24 strong ground
motion records are obtained from 21 earthquakes
with magnitude ranging from 3.0 to 5.3. The
maximum value of peak ground acceleration (PGA)
is 109 cm/s? recorded in Dien Bien station from the
Dien Bien earthquake Ms=5.3 in Feb. 19% | 2001 at
the epicenter distance 19 km. They are the first
accelerograms in Vietnam.

From the accelerogram obtained, the authors
analysis the frequency characteristics of ground
motions in Vietnam. As the results, the energy of
Dien Bien earthquake concenterates in the short
period band ranging from 0.1 to 0.3 sec. The
maximum vertical and horizotal PGA ratio is 0.75
and corresponds to focal mechanism of lateral
strike slip fault.

The horizontal peak ground accelerations
taking from obtained records are used to make
comparision with two international (Campbell W.
Kenneth, 1997 and Cornell Allin C, 1979) and
regional (Yunnan Provice, Xiang Jianguang & Gao
Dong, 1994) attenuation laws. At near distance (A
< 20 km), there is a good fitness between PGA
obtained in Vietnam and compared international
attenuation laws. At the long distance about 60-
70km, the values of PGA in Vietnam are more
international

"lower than expected from the
attenuation laws.
Ngay nhdn bai : 22-4-2002
Vién Vat Iy Dia cdu
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