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KET QUA DAU TIEN \iE QUAT SAT GIA TOC NEN

I. MO DAU

NgAy nay, dd thiei kd c6e cong trinh chdng
dQng d{t, sci liQu vd dao d0ng ndn rong d6 c6 sd

liQu v€ gia trj gia tdc dinh (PGA) vA d{e trung tAn

sd cria dao dQng dQng ddt ld nhUng sd liQu kh0ng
thd thay thd dugc. Nhfng sd liQu nhu vay.cdn r{t
quan trqng trong viQc d6nh gi6 dQ nguy hidm dQng

ddt cria mqt khu vuc hay mQt vr)ng ldnh thd nhdm
g6p phAn girim nh9 thiOn tai clQng da't. Tr) trudc
ntm 2000, ViOt Nam chua hd c6 bdt cf mot quan

s6t nAo vd linh vuc nAy vA vi vay chfing ta chua hd

c6 mOt sd lipu thr,rc td vd dao dQng ndn ddt, De d6p

0ng nhu cAu nAy, trlr nAm 2000, Vipn VAt l!'Dia cAu

de thidt l{p mQt m+ng tr+m quan s6t dao dOng ndn

gdm 6 m6y gia tdc SSA-2 (My), trong2 nam quan

s6t hQ thdng nAy dE ghi duo,c 24 bang dao dQng.

Trong c6c sci liQu dao dQng ndn dd thu dugc, d6ng
ch0 ! nhdt lA c6c blng gia tdc ciia tr4n dQng ddt
Dipn Bi0n 1910212001Ms=5,3, 5 tr{n dQng ddt Ms

-- 4,0-4,9. Bdi b6o nly nhdm gidi thiQu mQt vdi d{c
didm cua dao dOng ddng da't dd nh{n dugc o Vigt
Nam vdi nhOng ngudi quan tam deh linh vuc thie't

kdkh6ng chdn vA d6nh gi6 dQ nguy hidm dong ddt,

rr. MANG Lu6r QUA{ SAT GrArdC Nsl rnr
vrEr NAr\4 vA cAc rcr qun BN DAU

Tir nam 2000, ViQn V4t l9 Dia cAu dd thidt llp
mOt m?ng ludi quan s6t dao dOng mpnh d{t t4i Hoi
Binh, Son La, Tudn Gi6o, Dipn Bi€n, Lai ChAu vA

Sapa tren c6c ndn dA s6t k€l, bqt ket. C6c tram niy
dugc thidt ke tap trung trong vr)ng TAy B6c, vDng

c6 mrlc d0 hopt dOng dOng ddt m4nh nhdt tren lenh
thd Viet Nam nhim ghi dugc nh8ng sd lipu dAu

ti€n d4t co sE cho c6c nghiOn citu vd dao dOng

m4nh cria ViQt Nam,

ToAn bQ 6 trpm ghi dao dOng m4nh ddu dugc
trang bi m6y ghi dao d0ng mpnh SSA-1 vA SSA2

t6

rE rr} soN, NGLrlAr eudc DtrNG

eua hAng Kinemetrie (M!), Day lA m6y ghi gia tde
n€n e6 tAn sd dao dQng ri€ng lA 0,20 Hz, hg sd tAt

dAn 0,650, dtli dQng hge 12 bit, ghi sd vdi buoe ghi
0,005 sec vA ho4t dQng o chd dq cho, M{e dr) mfe
d0 ho4t dOng dOng d{t o Tay Bdc lA eao nhdt Vigt
Nam nhung so v6i cAc khu vuc kh6c tr€n the'gidi
mfc d0 ho4t dQng nhu vAy chi dugc d6nh gi6 o
mitc trung binh, bdi vAy ngudng d{t cho che m|y
dugc thidt lflp 6 mirc 2 cmls' tuong duong voi
cuong d0 dQng d{t cdp IV theo thang MSK-64,

Trong 2 nAm ho4t dQng, mgng ludi quan s6t

tren dA ghi dugc 24bang ghi (chri ydu ghi t+i tram
TuAn Gi6o vA DiQn Bi€n) ciia 2l trAn dQng da't,

PhAn bd c0a c6c tr4m ghi dao dQng manh vd chdn

tAm ciia chc 21 trAn dOng ddt neu ftong hinh t,
TrEn hlnh,2 vd hlnh 3 gi6i thiQu c4c bAng gia toc
cria trAn dQng ddt Dipn Bi0n (1910212001) Ms = 5,3
ghi t4i tr4m DiQn Bi€n vA Tuan Gi6o. Bdng I tap
hgp toin bQ sd lipu vd dao ddng m4nh ciia ndn ddt
quan s6t dugc trong thdi gian nay,

Gi6 tri gia tdc ndn lon nhdt 109,00 cm/s2 quan

sAt thdy trOn thAnh phAn nim ngang (N-S) tai tr4m
Dipn Bien trong dOng ddt M=5.3, ngdy 1910212001

t4i khoing c6ch chdn tAm 19 km, Gi6 tri gia tdc
ndn nh6 nhdt ghi dugc tr0n thAnh phAn th6ng dtng
t4i tr4m TuAn Gi6o trong du chdn M = 4,7 ngdy
0410312001 o khoring cAch 63 km. Trong c6c dQng

dat c6 M > 4,0 (tAp trung trong dft gAy Dipn Bien
- Lai ChAu), t! sd gifa gia tdc dinh thAnh phAn

thring dfng vd thAnh phAn nirm ngang lon nhdt lA

0,75. Ti sd ndy nlm trong gi6 tri trung binh cta
c6c dQng ddt m4nh ffen thdgidi vd khu vuc ; phAn

ndo n6i l€n kidu truot bing cria drlt gAy sinh chdn
(dft g6y DiQn Bien - Lai ChAu).

Dd phen tich cdu trric tAn sci cria c6c sd liOu dao

dQng ndn d6 nhfln dugc, chfing tOi ti€n hdnh phAn

tich phd phAn fng gia tdc crja c6c sd liQu cria k(ch

6 upr NAN{



Hinh I . Brin dd phAn bd tram ghi dao dOng manh vd chdn tam cia c'ac dong ddt d[ ghi trong nam 2000-2001

dOngchinhMs=5,3, c6cduchdnMs =4,8vd4,7 trong trudng g (lg = 981 cm/s2) li don vi thuong
t4i circ khoing c6ch chdn tAm kh6c nhau. Don vi duoc sii dung trong tinh toin thidt kd kh6pg chdn
duoc chon dd bidu di6n phei gia tdc ld gia tdc cho c6c c0ng trinh. Kdt quri phAn tich nay (hintr l)
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Hinh 2. S0liQu gia toc dOng ddt taiDiOn Bi€n, kich d0ng chinh l9-02-2OOl15:51:34, toa d0 21.34N
103.858, 12 km, M = 5,3

a) rr4m Di€n Bi0n, ndn : bOt kdt, khoring c6ch 19 km,
b) tram Tudn Ci6o, ndn : bOt ke't, khoring c6ch 66 km

cho th{y cdu tr(rc tAn sd ciia c6c dao dOng ndy c6
hinh dang gidng nhau, ddu c6 dinh phii tai chu k!
T = 0.1 sec vd girim ch0t it cho ddn chu ky 0,3 sec,

Ti chu ki T = 0.4 tr| di, gi6 tri phd gi6m nhanh
cho tdi chu k! T = I sec. Gie hi phd ciia m6i ciia
m6i dao dOng c6 kh6c nhau, phu thuOc vdo gi6 tri
gia tdc dinh (PGA) ciia cAc bang gia tdc phAn rich.
Didu d6 d6n den nhAn x6t ld dac didm dao dOng
cria kich d0ng chinh vd du chdn li gidng nhau do

80

c6 cing mQt cd che ph6t sinh ddng rhdi cting cho
thdy, dOng ddt Dien Bi€n c6 ndng luong tAp trung
chri ydu trong drii chu k! ng6n T = 0.1 - 0,3 sec,
Ph4n tich ddc trung tdn sd c6c du chdn ciia dOng
ddt Dien Bi0n vd c6c d0ng dtt nh6 xung quanh khu
vuc Tudn Gi6o c6 Ms = 3 - 4 cfing cho kdt luan
tudng tu. Tuy nhiOn, ndng luong cria c6c dOng ddt
ndy tf,p trung chii ydu xung quang chu k! T= 0,1
sec,

Gla tdc dirnh = '109,00 cm/s/s, thAnh phAn : N - S

Gia t6o dirnh = 89,97 cm/s/s, thAnh phdn : th8ng dr?ng

Gia tdc dirnh = 106,80 cm/s/s, thAnh phdn : E - W

Gia t6c dirnh = 6,271 cm/s/s, thAnh phdn : N - S

Gia t6c dirnh = 3,147 cm/s/s, thirnh phAn

Gia t6'c dirnh = 4,424 cmlsls, thirnh phAn
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Htnh 3. Phii gia tdc ctia dong ddt Dipn Bien
M = 5,3 vd c6c du ch0n

tdn sudt l{p l4i chc dQng ddt m4nh Ms > 5,0 o vlng
hopt dQng dgng ddt m4nh nhdt nu6c ta nhu o Lai
Ch0u cilng phii 20 - 30 ntm, Vipc so s6nh c6c sCj

Vipt Nam srl dung trong d6nh gi4 dQ nguy hidm
dong ddt tenh thd [4, 5],

L CAng thtlc Campbeil (1997)

III. So sAI.m sd LIEU GIArocrrrA.r
o vrEr NAN4 vdr nrg crdr

Nhu dd trinh bdy, sd lipu dao dOng ndn & Viet
Nam mdi chi thu th4p duoc trong dOng ddt DiQn
BiOn. Ciing phdi cdn rdt leu, ch(rng ta mdi c6 thd
thu thip thOm chc sd liOu v€ dao d0ng manh b&i vi

Trong c0ng thfc niy, M* tuong ducrng vdi Ms
v1i cdc d0ng ddt c6 Ms < 6.0.

Cdn R*"; duo. c dinh nghia nhu khodng c6ch gdn
nhdt gitla tram ghi vi ddi dfrt doan phifsinh dOng

Ln(An) =-3,512+0,904M* -1,328Ln -
+[,125-'o,t t2lrdR,,i,)-o,0g57Mwfr+ (t)
+ [0,++o - 0,t7 tLn(R,*)Sr* + [0,+os _ 0,222Ln(R,,u)]soo

8l
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Dga trOn c6c c0ng thfc nAy, ch6ng tOi d6 dua

ra c6c sei lipu dao dQng n€n ciia ViQt Nam vdi c6c

t4i Vigt Nam c6 gia tri nho hon.

Du(ri dey, chirng t Anh thOm

mOt s0 cOng thirc dia cinh dla

chdt tuong tu nhu VAn nu6c M!'

2. COng thtc C,N. Cornell, H. Banon vh A'F'

Shakal (1979) cho nti€'n T6y nudc M!

Cic tilc dUng

dOng ddt 6 nudc

chii ydu li c trudt
lAp c6c cOng th0c [2] :

A(cm/s2;= 0,863 e" 
*oM (R + 25)-r'8g (4)

voi d0 l0ch chuAn o = 0,560, A ld - toc ndn thr)nh

phAn nem ngang, ghi tren ndn d6

De tr6nh nhfng thiOn l€ch cho kdt quri, vdi cr)ng

mot trAn dong ddt kh6ng sti dung quir 7 bang ghi'

-r. Gao Dong

(19e4) )

VDng VAn Nam (Trung QuOc) ndm kd vdi tinh

lai Chau. Dong ddt 6 ving ndy ph6t sinh trong

-0,40
-0,38

liQu c4c dQng ddt m4nh 6 Trung Queic nhu Dudng

Sdn, H[i ThAnh vtr mi€n T0y nude M! co d4ng l5 l:

A (cm/s2) = lz9l,o7e.'5257Ms (R+15)-rs7*s (5)

Vdi dQ lpch chudn o = 0,5203, A ' gia tdc n€n

thhnh phdn nim ngang, ghi trOrr n€rr d6.

ViQc so s6nh c6c gi6 tri dao d0ng ndn o Vict

Nam vdi 2 cong thfc tren dugc trinh bdy trong

hlnh 5a vd hinh 5b. Kel quti so s6nh cilng cho thCy

tai khoing c6ch gAn ngu6n, c6c giit tri AH trong

dQng ddt Dipn Bi0n gdn tring vd nim trong khoaing

+o vd tei khoring cdch xa hon clc giA tri dao dong

ndn tqri Vi0t Nam c6 gia tri nhc hon trong cii 2

trudng hop. Didu niy c6 thc lI do dao dOng rrdn o

ViQt Nam suy giim nhanh hon so vdi trung binh

tren the'gi6i nhung ciing c6 thd do sd liOu PGA tr

khoring c6ch xa phAn ldn dugc ghi tai tram TuAn

Gi6o, vi vAy c6 thd m:urg hi€u 0ng dia phuong.

rfir luAn

PhAn tich sd li€u dao dong n€n 6 Viet Nam trong

thoi gian 2000 - 2001 vI so s6nh chfing vdi cic gitt

tri dat dong ndn trong khu vuc vi qucic td cho thiy :

- NgoAi mOt vdi trudng hop vdi clc dong dCt

nho Mi = 3,0 - 3,5, gia tdc ndn thhrh phdn nlm

ngang ldn hon thinh phArr thing dfng. Ty s0 gifia

gia tdc dinh thlnh phAn thing d0ng vA thdnh phAn

nim ngang l6n nhdt le 0,75.

- Dao dOng ndn o Viet Nam c6 chu k! ngin.

nang luong tap ffung chu yeu trorrg cliii chu ki' T =
0,1 - 0,3 sec.

- Tai cric khoring c6ch chdrr ti€u di quan slt,

Gi6 tri PGA thAnh phAn nim ngang ghi duoc tai

Viet Nam phn hoo vdi cAc 916

c6c dudng cong suy giiim dao

khu vuc ll-31 tai c6c khoang
(A < 20km) . Tai khoting c6h xa (A = 60-70 km)'

gi6 tri PGA cria Vi0t Nam thAp hon c6c dudng suy

giim dao dOng ndn di so s6nh.

Cfrng con qu6 it so licu dd c6 tho k€i luln vd

ddc trung tdn sO vd quy luAt suy giiim dao d0ng

cua Vi0t Nam bdi vi trong 2l d6ng dat dd ghi thi

0,3

1,0

0,77
-1,79

0,0
1,59

9i

0,0
0.66

ult

n

n6)

Cct59Z

0,0035 -0,00072

0.0085 -0,00100

0
nq?
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ohAu ldn li dong ddt Dicn Bi€n vi du chdn cua.n6'

i;;';;i;", ,'i"'eo' do d6nh gie do nsuv hidm
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1 10

Khoing cfrch chdn ti6u (km)

done ddt, khoing cAch gAn ngudn lA quan trong

io" 
"a 

vi vay c6 the sii dung cong thitc dd dua ra

Chu kY (sec)



trong ddnh gi6 dQ nguy hidm dqng ddt t?i Vigt

Nam.

Bii b6o duo. c thuc hiQn vdi sU tham gia ciia cic
c6n bQ phdng quan s6t dQng da't, vi sg h6 trg nhi€u

mlt ciia ban chti nhiQm d€ ttri "Nghi0n cuu du b6o

dgng ddt vd dao dQng n€n & ViOt Nam", d4c bi€t ld

Gs NguyEn Dinh Xuy€n. CAc thc gii xin bdy t6

ldng bidn dn seu sic vi su gi6p dd qu! b6u d6'
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SUMMARY

The flrst strong ground motion records obtained
in Vietnam

In $he 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/s2 recorded in Dien Bien station from the

Dien Bien earthquake Ms=5.3 in Feb' 19h , 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
obtai used to make
with | (CanrPbell W'

97 a C' 1979) and

regional (Yunn
Dong, 1994) a

< 20 km), the
obtained in Vi
attenuation laws. At the long distance about 60-

/Okm, the values of PGA in Vietnam are more
'iower than expected from the international

attenuation laws.
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