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Hinh L XAy dung c6ng
thrlc gia t6c dao dOng ndn

tr) sd liou thuc td [7]
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Gia tdc c4c cl1ilcm/s2) Sd luong bdng

1@

Khoing c6ch chdn tAm

Geology's Strong - Motion Instrumentation Program
vd U.S. Geological Survey's National Strong -

Motion Program thu thAp. Tting sti hon 270 bang
ghi trong khoring thdi gian tr) n6m 1940 t1i 1992.
COng thric duoc xAy dung dudi dang telng qu6t

lnA(g) = br * bz (M* -6) + b..(My -6)2-
- bslnr - b"in(vJve)j (3)

trong d6 r = ,'1n4, h - dq s8u chdn tlm, br - hg

sei phu thuOc vdo co cdu chdn tiOu dong d{t, b2, br,
b.i, bu, Va - c6c hQ sd x6c dinh cho tring chu ky tit
0,0 tdi 2,0 giay, V. - vln ttic trung binh s6ng ngang
trong l6p v6 (30 m), Mw - magnitud momen.

- COng thtlc Canpbell (1997) [3]

Day In mQt trong nhfrng cOng thfc m6i nh{t ve
chi tidt nhdt. Campbell dd sii'dung sd lipu dQng ddt
trOn todn cAu trong khoring tU 1933 tdi 1992,v6i
645 bang ghi c6c thdnh phdn nam ngang, 225 ld
thdnh phAn thing tlfng cita 54 tran dong dtit c6
magnitud momen Mw > 5,0, Trong d6 c6c trAn

dong da't ddu duo. c mi€u ti 16 xdy ra & dftt gdy lo4i
ndo (trugt b6ng, thuAn, nghich...), hopc vdi didu
ki€n ndn ddt nhu : dtt, di mdm... ; duoc chgn rrii
r6c tren thdgi6i nhu:An DQ, Canada, Thd Nhi Ky,
Mexico, Uzbekistan, Iran, M!, Nicaragua... COng

thirc dugc xAy durg dudi dang tdng qu6t :

<10
l0-50
50 - r00

100 - 150

< 150 - 200
200 - 300
> 300

153

206
t2r
82

59
40
1',l

- Cbng thtic C.N. Cornell, H, Banon vi A. F,

Shakat (197e) [41

A(cm/s2) = 0,863 
"u 

tot (R + 25)-r'8g (2)

g - gia tfic trong trudng

C6c Ong dd su dung 70 beng ghi gia t6c 2
thdnh phdn cria dong ddt o midn tay nudc My, tfc
140 sd ligu dd tinh to6n. Dd tr6nh nhfing thien lQch

kCt quri vdi cDng mot tren dOng ddt c6c Ong khOng

chon qu6 7 bdng ghi.

- Cang thtlc Boore , Joyner vi Funal (1997)[2]

Tflp hSp sd liQu dgng ddt dr)ng trong nghi€n
cfu ndy ghi duo. c tr) mOt sei tran dOng ddt mpnh
nhu loma Prieta (1989), Petrolia (1992) vd dOng

ddt landes (1992). Day ld nhftng tr&n dQng ddt

nOng vdi magnitud momen Mw > 5,0 tap fiung &
midn TAy nudc M! do Califomia Division of Mines,
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Duong Son' Hai Thanh r i -13 beng ghi dQng da't voi

magnitud4'1 tu"tiii t tn \am cfing duoc su dung'

COng thric c6 dang :

A (cm/sr) = 65E'3 - ''::r'f iR+10;-2'rae (7)

o' trdm ^\vrrv" /

i vor dA ' Cang thtlc tinh cho |-iet '\'am i 999 r [81

.,*, A6 odc.

nua cftng, S5q = 0 vd SHn = I oor v6i dA gdc'

^;', (hdns l\.

lav 'lnF \Y'.lli: 'l:Y#:;: i^"i. *0. do,it u"

Riong v6i ' 'L'r^ ' "-p,::: "-"".;'"i,l- f1'",lrg VII .6^1. 
1:'9}iffi#,, ["n. l.l"..lj.^\:"._* vrr

b*" "': .. 16o ciia chirng ta ra;i y.t: t'^\ 
la?o

eon ^m/q drii vOi da320 cm/s doi voi d6

cii thidt nhu trcn vd

i v6i truong hgP chu

k! 0,0 giaY thi cOng tnuc trr sd Id:

lnA(c) = -0,313 + O'st? rM*- 6) - (5)

- 0.?78Lnrr - O:ilLn(363/1396)

vd (4) se ld :

Ln(Aa)G)=-3,512 +o,904Mw-l'328Lnx ,", r - 1-45M-3,2tgR+2.8 (9)

" 
* (6) l=1'45M-3'2lgR+2'8

+[0,++o-o,rrrn(R)l Sau khi nghion *" 
il1'd]tJ],".";ti|* --''"",::

. cang thtlc cho ving v6n wam . rruns eu;c U 
i];,;.;*til"=l?.'"",ll';;

(lee3)tsl 
e"D 

:.t::i*"ttn 
sang dang

. , ^(t,45M 
- 3.2logR + 2,?l)/3'322 1cm/s2) (10)

A= tU

rong d6 M - magnitudf R- 

',y:ett 
c6ch charn tieu

tdi diem quan s6t (do bang rm;'
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2. So sinh cic phuong trinh tfit din dao dbng

n6h v6i nhau

Trong thang cudng do dong ddt MSK nguoi ta
dua vdo khoiing bicn thicn trong pham vi mOt ct'p

crla gia tdc cuc dai trung binh. Theo biing 1, vdi
cung m6t cdp dQ manh I chirng ta c6 hai gi6 tri gidi
han gia t6c crrc tidu vd cuc dai, tfc li vdi m6t tran

dong ddt cdp I nio d6 sE gay ra gia tdc dao dong ndn

c6 gi6 tri ndm trong khoing gifla gia tOc cuc tidu vi
cuc dai dd cho. Nhu vay phuong trinh s6 c6 gia t6c

ndn tinh theo n6 6 c6c c{p chdn dOng kh6c nhau

luOn luOn nam trong gidi han cho ph6p. Viec phAn

tich duoc tidn hdnh bing c6ch tinh gia tOc theo c6c

phuong trinh dd nOu d tr6n trong c6c trudng hqp

dong ddt c6 magnitud M = 5,0, 5,5, 6,0, 6,5,7,0
dO Richter. Hinh 2a-e bidu di6n su thay drii cria gia

tdc theo khoAng c6ch chdn tAm & m6i mrlc magnitud

tuong itng. Dd ticn so s6nh chirng tOi cilng dua vdo

c6c giir tri gia toc cuc dai vdL cuc tiOu theo thang

MSK nhu dA ghi & Uting l, sti dung phuong trinh
tit ddn todn cdu :

I= 1.5M-3.5lgR+3.0

Trong moi trudng hqp ddu thdiy sr; phan t6n l6n

ciia c6c dudng cong. Gi6 tri gia tdc ndn tinh theo

c6c c6ng thirc kh6c nhau 6 moi khoing c6ch chOnh

lech nhau trong khodng tron dudi 3 lAn, dac biet
theo c6ng thric o VAn Nam gia tOc ndn suy giim
rdt nhanh vd tt khoring c6ch ldn hon 50 km, gi6 tri
gia toc ndn tinh duoc thdp hon rat nhi6u so v1i cic
c6ng thfc kh6c. NguyOn nhAn cua su kh6c nhau

chinh ld do tinh da dang cia gia tOc dao dOng ndn.

Gia toc dao dong ndn phu thuOc rdt 16n vdo dac

fiung nang luong (magnitud) ctia dong ddt, vdo co

ca'u chdn ti6u, vdo thdnh phdn phd vd hudn-c bric

xa ndng luong, vdo mOi truong tmydn s6ng dia

chdn, vdo didu ki€n ndn & didm quan s6t. vdo mric

dO t6n xa ndng luong dOng dAt cho cic qu6 trinh
khOng ddn hdi... Vi v6y md gia tOc ndn cuc dai ghi

duoc o cing khoiing c6ch ch6n tAm trong nhfrng

trAn d6ng a{t c6 cing magnitud, th1m chi trong

cing mOt trAn dong ddt, thi kh6c nhau rdt nhidu. So

s6nh c6c gi6 tri gia tdc tinh to6n theo c6c c6ng thirc

trOn vdi gi6i han gia tOc theo thang MSK chrlng tOi

c6 mOt sd nhan x6t sau :

- Phuong trinh Donovan lu6n cho gi6 tri gia tdc

cuc dai cao hon ci gidi h4n trOn cria thang MSK.

- Phuong trinh Cornell cho gi6 tri gia toc ndn

tuong doi Ii phn hqp voi gi6 tri trong thang MSK.

Gi6 tri gia tdc l!' thuyet nim trong khoing gia tdc

gi6i han, gdn vdi can tron, 6 ttit ca c6c mitc
magnitud xem x6t.

- Cdng thitc Boore khi thi cho nhfng gi6 tri cao

hon, khi cho nhflng gi6 tri nh6 hon, hdu hdt nam d
ngodi khoring gi6i han cho ph6p.

- COng thric Campbell chi cho ket quri tdt 6
nhtng khoing cdch gAn, v6i nhftng didm kh:io s6t

o xa hon 50 km gia toc lj, thuyet giim nhanh, gdn

vdi duong cuc tidu.

- Phuong trinh ciia VAn Nam cfing gidng nhu
duong t6t ddn cria Campbell cho koi quri gia tdc l!
thuyct nh6 hon gi6 tri cho ph6p 6 nhf,ng khoiing
c6ch xa ngu6n.

- Phuong trinh cho Viet Nam duoc thinh lap

dua trOn cOng thrlc tinh cudng dO chdn d6ng I, nOn

luon lu6n cho nhfrng gia ri thich hqp vdi moi mric
magnitud.

- Phuong trinh Nhat Brin cho gi6 tri gia t6c ly
thuydt cao, tuy kh6ng cao bang cOng thirc Dono-
van nhrmg cao hon cii gi6 tri cuc dai cho ph6p.

- COng thfc Battis ding cho chAu Au cfrng cho

kdt qui tuong doi phn hqp trong moi trudng hqp.

C6c cOng thric 1!' thuyOi cfrng duoc chirng tOi

kidm nghiOm th0m bang s0 li€u thuc t€ ctia trAn

d6ng ddt DiOn BiOn ngity 19-02-200lvdi magnitud
5,3 (tai ving niri cao gAn biOn gi6i ViQt Nam - t^do,

c6ch thi xl Di6n Bi0n hon l0 km vd phia tAy) vd c6c

du chdn cria n6. Tu hinh vE ddi s6nh c6c phuong

trinh l!' thuydt vdi gi6 tri PGA do duoc (hinh 29)

cho thdy gi6 tri PGA ciia tran dong dait Di0n Bi€n

ngity 19-02-2001 vdi magnitud 5,3 ld 153 cm/s2,

gi6 tri niy rdt gdn vdi duong cong cria cOng thirc

Donovan vi c6ng thtc NhAt Bin. Trong pham vi
sai so cho ph6p c6 thd n6i gi6 tri thuc niy gdn vdi

cAn trOn, drrong gidi han gia tdc cuc dai cria thang

chdn dong MSK. Nhu vAy nhfing phuong trinh
duoc coi ld thich hqp cho ViOt Nam sE c6 dudng
cong gdn kd vdi dudng gioi han gia toc cuc dai, cu

thd ln bdn phuong trinh ciia Donovan, Comell,
Nhat Bin vd ViOt Nam.

3. So sdnh cic k€t qui tinh PGA tt cic phuong
trinh t8t d6'n dao d1ng n6n khic nhau tai mdt sO

didm d{c trmg

Khi xay dmg duong cong PGA thuc nghiem

cdc t6c giri ddu c6 dua vdo gi6 tri sai sd ndo d6 cho

ph6p tinh gdn dirng ciia minh. Sai sd ndy g6p phdn

t4l



PGA (gal) PGA (gal)

PGA (gal)

Khoing c6ch ch{n tAm

Khoing c{ch chah tam

Khoing c6ch cha'n tam 100

Khodnc cdch chAh tAm

Khoing cdch chdn tAm

'100 r- _--a

) ftA ghi dugc, 2001

10 Khoing c6ch ch6h tAm

thfc dao dOng ndn khAc nhau

PGA (gal)

d:M = 6.5

----.- Dmovu, 1973 ----&nell, 1979
* - Bue, 1997 # Campbell, 1997

Vtn Nam, l99i *-AZ D. Xuy€n, 1999

- CAndudiI-Mg< - - C^ntenI-Mg<
NhttBin, 1990 4Battis, 1981

PGA (gal)
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." d6ng kdlvdo gi6 tri gia tdc cuc dai ie duoc tinh sau
nly, MEt lchdc, cic dudng cong duoc chon cho
Vi0t Nam mdi chi dua vdo khoring gi6i han cho
ph6p ciia gia tdc theo thang cdp dQ manh dOng ddt
MSK tr€n todn cdu, chua d6nh gi6 duoc phuong
trinh c6 phn hqp vdi didu kicn "khi hAu" dia chdn
ViOt Nam hay khOng. Dd giii quyet vAn dd ndy
chfrng tOi tinh gia teic dao dOng ndn_ voi c6c chu ky
72, 190, 475, 950, 1425, 1900,2500, 3500, 4500
vd 5000 ndm, theo c6c phuong trinh t6t ddn dao
dQng kh6c nhau, cho mOt sei didm dac rrung. C6c
6i{m dac trung nay duoc chon rrii r6c kh6p noi rrOn

ldnh thciViCt Nam, chring n[m rrOn nhtng ving c6
dO hoat dOng dia chAn kh6c hhau. C6 rhd coi dAy lA
nhfng didm dai diOn cho chddo dia chdn khu vuc.
Vi du nhu vr)ng c6 d0 hoat d6ng dOng dat cao Tay

h DiOn Bi€n, phia dOng
di h H6a, Vinh ti nhfng
ai idn Trung. Hue thinh

phd Hd Chi Minh 6 nhflng noi chO d0 dia chdn
kh6ng cao... Ap dung phAn mdm EQRISK t6l,
ching tOi ldn luot tinh PGA, rai m6i diOm theo c6c
cOng thirc dd chon 6 b€n tren. Ngoii ra ch[rng t6i
tinh th6m vdi cOng thirc Campbell (6), cOng thirc
mdi v6i d0 chi ti6i cao vd drroc nhidu noi su dung,
vd c6ng thric cho Van Nam (7), ving rdt gdn vdi
ViOt Nam. Phuong trinh r6t dAn dao dong doi vdi
cht'n d0ng I cho ViOt Nam cting duoc tinh rh6m dd
tien so s1nh. Tting c6ng tdt cri le tinh theo 6 cOng
thitc dOi vdi gia tdc dao d0ng ndn vA I cOng rhirc
cho cudng d6 chdn dOng I. Cfing phrii n6i thOm,
phuong trinh trrrdng chAn dOng I cria Vi€r Nam
duo. c xAy dung bing rhuc nghiOm, tu sd lieu dong
ddt riOng phdn Midn Bic nudc ta mA chu ydu ld
ving TAy B6c vd phdn sai sd c[ng chua duoc ddnh
gi6 chi ti€t nen khi 6p dung cong thric ndy chring
tOi nhAn th{y gin tri thu duoc theo cOng thric c6
nho hon trOn thuc rO. Vi du nhu tai c6c didm DiOn
Bi6n, tai ChAu ld nhiing noi dd x6iy ra d6ng ddt
manh, chdn dOng trong vr)rng tdi cdp VIII - IX,
nhung khi tinh toen chimdi dat rdi cdp VIII vd lon
hon khOng nhidu. Chinh vi vAy khi so s6nh chirng
tOi chon nhtng gi6 tri lon hon gi6 tri I rhu du_o. c.
Riepg cOng th(rc tinh PGA cho ViOt Nam, chirng
tOi tam thoi dua thOm sai sd ln 0,5 (gi6 tri sai sO

thuong g4p), do khi xAy dung cOng thrlc t6c giri
cdng khOng dua ra phdn d6nh gi6 sai so.

Ngodi ra duong cong duoc chon c0ng phrii phu
hqp vdi quy luar bich deii gi6 rri pGA rheo thoi
gian. T[tc lA tai moi didm gi6 rri PGA s6 ting
nhanh o nhffng chu ky quan s6t ngin (hdng chuc,

hdng tr6m.ntrm), sau d6 se ffing chAm lpi vd cudi
cing tieh gdniOi gi6 tri tiem can 6 chu k1) quan s6t
ddi hon (nghin, van ndm), Nhu vay tai m6i didm
khrio s6t dudng cong bidu di6n sU phg rhuOc ciia
PGA de tinh duoc vdo c6c chu k! phei la dudng
cong c6 dang hAm mfi vd.c6 tiOm cAn. Tri c6c k€i
quri tinh to6n PGA theo c6c phuong trinh vd chu
k! kh6c nhau, duo. c rrinh bdy 6 ntnh 3a-k, chtng
tOi c6 mOt sd nhAn x6t sau :

- C6c cOng thric tinh ciia Campbell, Nhar Ben
vi VAn Nam cho giA ri PGA qu6, thiip so vdi thuc
t0 vi du nhu o chu ky quan s6t 5.000 nam tai didm
khAo s6t lai Chau Juoc
ld 156 cm/s? ltheo Nhar
Bin) vi l42cmls2 6cdp
dQ m4nh tinh duo. c lA. gdn cdp VIII, tuong duong
vdi gia toc dag dong ndn cd 240 cmls2 valon hon
(theo bring 1); xdp,xi gdp hai ldn c6c gid tri trcn.

- COng thric Dor.rovan ludn cho gi6 tri pGA cao
nhdt, nhdt ld dcii voi c6c chu k! ng6n. Nhung khi
so sAnh. c6c giit tri ndy tai cic didm khrio s6t kh6c
nhau ta thdy kh6ng mdy phn hqp vdi chd do dia
chdn. Vi du nhu nhfng didm khrio sdt Huq Tuy Hoa
hay Tp Hd Chi Minh ld nhfng noi d0 hoat dOng
dOng ddt yOu (hinh 3k) nhung 6 chu ky 72 ndm gia
teic dao dOng ndn trung binh dd gdn 70 cm/s2, tuong
duong v6i chan dOng l6n hon cdp M (M > 4,5).

- COng thirc cria ViOt Nam cho gia tfic dao dOng
ndn 6 nhfrng noi c6 d0 hoat d0hg dia chdn cao
tuong doi hd,p ly, song o ving c6 dQ hq4r dOng dia
chdn thdp thi lai cho nhflng gi6 tri nh6, d6i khi cdn
nh6 hon cri kdt qud tinh theo cOng thric NhAt B6n
nhu 6 Tuy Hda, thdnh pho Hd Chi Minh...

- Phn hqp hon cd phrii kd ddn phuong trinh
Cornell. Gie ffi gia tdc dao dOng ndn cuc dai rinh
duo. c luOn ludn phu hqp vor didu ki€n thuc td.

xdr luAN

O Vict Nam do chLra dri sd li€u dd rhidr lap mot
cong thftc tinh giatdc dao d0ngndn cuc dai khi d6nh
gi6 gia tdc dao dong ndn rrong d6ng ddt thidr kq
cic tdc gi6 thudng chon c6c c6ng thfc theing kO
theo ! riCng cfia minh. Trong bdi chtng r6i gi6i
thieu mot sd cong thric phfi bicn, d5 vd. dang duoc
6p dung phei bich tr€n thd gidi. Ngcidi girii ph6p ldy
trung binh adc gi6 tri tinh theo c6c c6ng thric kh6i
qu6t cao c6c quan-s6t todn, cdu,-tt c6e-pMn tich
chirng tOi thdy cOng thric Cornell c6 thd dr)ng tinh
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DNHDC chung cho llnh thd Viet Nam. Rieng vdi

ving TAy B6c cong thric Campbell cho kdt qud

rdr.
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SUMMARY

Apply the PGA attenuation equations
for the territory of Vietnam

there isn't

en ttenuation

eo to choose

an aPPlied' A

good number of attenua ve been Pro-

[osed until present. Ac seismicity of

Vietnam the Cornel! et n is possible

applied for whole Vietnam, the Campbell's attenua-

tion is possible applied for high seismicity area

such as Tay Bac.
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