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PHAN TICH SO LI~U D~A CHAN DE TINH TOC DO 
THCH GIAN TRUYEN SONG p 

. I. M6 DAU 

T6c do thai gian truyen song Ia m()t tai li~u 
quan trQng khong the' thie'u , duqc sit dt,mg trong 
qua trinh tfnh toan cac tham ScJ CCI ban cua cha'n 
tam dong da't ; thuang dUQC xay dl;l'ng tren CCI SO 
mo hinh !at cat t6c dQ cua v6 Tnii Da't doi v6'i khu 
vue nghien cfru. Vi vll_y ' do chinh xac cua vi¢c xac 
dinh cac tham SO CCI ban cua chan tam dong dat 
phu thu6c rat nhieu VaO Slf phu h<;1p cua toe do voi 
moi trtrang thuc te'. Hie'u duqc dieu d6 , nen trong 
thlfc te' dja chan Vi~t Nam, cac nha dja chan da xay 
dung duqc mot s6 t6c do thai gian truyen song cho 
khu vue nghien cfru [3 , 5-7]. Tuy nhien , phan Ion 
nhfrng nghien cfru nay deu tie'n hanh dl;l'a tren ciic 
so lieu ve thai gian truyen song dja chan, ghi duqc 
tLr h¢ th6ng tn;Un cu cua Vi¢t Nam (chi co tlr 3-5 
tl"(lll1 ghi bimg may ghi ki~u CCI hQC tren gia'y anh) 
131 . Kit qua cua nhfrng nghien c(ru nay cung da 
dua ra mQt s6 m6 hinh ]at cat toe do v6'i die t6c do 
thai gian truyen song dja chan tue1ng frng. Nhung 
de'n nay chua co su so sanh M kh~ng dinh mo hinh 
nao Ia phu hop han cii va c6 th~ sl'r dung t6i uu d6i 
v6'i Vi¢t Nam. M~t khac, hi¢n nay h¢ thong tr(lm 
ghi dja chan cua Vi~t Nam da phat trie'n t6'i mfrc 
hi~n d<ti ngang tam qu6c te' (26 tr(lm ghi s6, 
chue1ng trinh xu ly s6 li~u tl! d()ng tren may tinh 
di~n tit). 

Vi v~y doi hoi phai co m()t mo hinh !at cat t6c 
do thuc slf phu help v6'i dieu ki~n thuc te' Vi~t Nam 
M tinh toan hQ cac t6c do thai gian truyen song 
chuan, cho phep xac djnh chinh xac han cac tham 
so CCI ban cua chan tieu dQng da't. Chung Ia cac tai 
Ii~u ra't dn thie't phuc vu cho vi~c giai quye't hang 
!oat CaC nhi¢m VI,! quan trQng trong thll'C te' dja 
chan (phan vung dQng da't, danh gia do nguy hie'm 
d()ng da't, du bao dQng da't va nhieu nhi~m vy dja 
chan kie'n t<;~.o khac ... ). Vi nhfrng ly do neu tren, 
chung toi da tie'n hanh xay dll'ng mo hinh ]at cat toe 
dQ cua v6 Trai Dat d6i v6'i Vi~t Nam [4]. Cong 
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trinh nay Ia Slf tie'p tuc cua [4] v6'i myc dich phan 
tich cac s6 li ~u dja chan M tinh toan cac t6c do 
thai gian truyen SOng p phuc VI,! Vi~C xac djnh 
chinh xac cac tham s6 chan tam dQng da't. 

II . PHAN TICH CAC SO LI~U THlfC NGHI~M 

Khi nghien cfru twang dQ l¢ch thai gian truyen 
song so v6'i t6c do chuan Jeffreys [I , 21. chung toi 
da Slr dyng SO li~U ve cac tran d()ng ctat mien bac 
Vi~t Nam giai do<;~.n 1970 -1990 [3]. Dong thai, 
chung toi cung da si'r dung cac s6 I i~u ve 196 tr~n 
d¢ng da't khu vue Tay Bac nam 1998 [81 de tinh 
toan thi'r nghi~m duang cong phu thu()c cua thai 
gian truyen song p vao khoang each chan tam "" 
khi coi m6 hinh vll_n t6c nhll.n duCic trong [71 nhu 
mo hinh ly thuye't chuan. 

Trong cong trinh nay chung tai si'r dyng s6 li~u 
ve thai gian truyen song p d6i v6'i 283 tran d6ng 
ctat giai do<;t.n 1996-2005 M tinh toan t6c do thai 
gian truyen song P. 

Vi du ve dtc so li¢u dja chan da Slr dyng ghi 
trong bdng 1. 

Trong do, cac ky hi~u SPY, DBV, TOY, DHV, 
BOY, BVV, HNV, PLY tUCing Crng Ia ten viet tat cua 
cac tr<;~.m dja chan Sa Pa, Di~n Bien, Tam Dao, Doan 
Hung, Bac Giang, Ba Vi, Ha NQi va Phil Lien. 

Tru6'c khi tinh toan , chung toi da llfa chQn s6 
li~u d6i v6'i nhfrng tr~n d()ng da't co chan tam phan 
b6 tuong d6i dong deu tren cac khoang each khac 
nhau so voi cac tr(lm dja chan va thai gian toi cua 
song P ghi duqc dong thai 6 nhieu tr(lm. Dieu do 
cho phep d<tt duqc d¢ tin tu6ng cao hCin trong ke't 
qua tinh toan . Ch~ng h<tn trong vi dy tren , cac 
pha song khac nhau cua 3 tr~n d()ng da't thCr nhat, 
thCr hai va thCr ba Ian Iuqt ghi duqc tren thanh 
phan th~ng dfrng cua bang ghi b6i 4, 7 va 8 tr<;tm 
tUCing Crng. 



Bdng 1. Soli~u ve thai gian toi cua s6ng p ghi dlt<;IC 
t~i cac tr~m ghi d!a chan Vi~t Nam 

Pha Thai gian toi cua song Khoang 
Tram Thanh song (4) !au 

phan DC G' , Phut Gia.)' (Gia.y) 
_ill_ _ill_ _ill_ ~ ~ 

07-01 -1997, 181114'33.0" 
cp : 23.605 , A: 104.595 , H (km) : 41,1, M :3,7 

OHY 
OHY 
OHY 
BGY 
BGY 
BGY 
HNY 
HNY 
HNY 
PLY 
PLY 

SZ lPN 
SZ lPG 
SZ ISG 
SZ lPN 
SZ IPG 
SZ ISG 
SZ lPN 
SZ lPG 
SZ ISG 
SZ EPG 
SZ ISG 

18 15 
18 15 
18 15 
18 15 
18 15 
18 16 
18 15 
18 15 
18 16 
18 15 
18 16 

07.92 
12.62 
40.82 
19.47 
26.69 
03.04 
19.62 
26.41 
02.58 
36.45 
20.21 

28-12-1999, 061139'39.0" 

200 

200 

200 

200 

cp : 2 1.630, A : I 04.254, H (km) : 7, M : 3,8 

SPY SZ EPG 
ESG 
EPG 
ESG 

06 
06 
06 
06 

SPY SZ 
OHY SZ 
OHY SZ 
OHY 
BYY 
BYY 
BYY 
BYY 
TOY 
TOY 
TOY 
HNY 
HNY 
HNY 
HNY 
HNY 
HNY 
BGY 
BGY 
BGY 
BGY 
PLY 
PLY 
PLY 
PLY 

SZ AMP 06 
SZ EPN 06 
SZ EPG 06 
SZ ESG 06 
SZ AMP 06 
SZ EPG 06 
SZ ESG 06 
SZ AMP 06 
SZ EPN 06 
SZ EPG 06 
SZ ESG 06 
SZ AMP 06 
SZ AMP 06 
SZ AMP 06 
SZ EPN 06 
SZ EPG 06 
SZ ESG 06 
SZ AMP 06 
SZ EPN 06 
SZ EPG 06 
SZ ESG 06 
SZ AMP 06 

39 
40 
39 
40 

54.26 
04.52 
56.24 
07 .86 

40 12.35 
40 01.38 
40 02.09 
40 16.34 
40 20.91 
40 03.89 
40 21.42 
40 24.97 
40 07.26 
40 07.86 
40 07.70 
40 30.93 
40 31.77 
40 31.85 
40 13 .67 
40 14.7 1 
40 37.74 
40 41.69 
40 19.44 
40 24.10 
40 54.06 
41 01.59 

06~01-2000, 141125'30.8" 

105 

167 

cp: 23.393, A: 103.787, H (km): 8, M: 4,0 

SPY SZ EPG 14 25 52.42 
SPY SZ ESG 14 26 07.06 
DBY SZ lPG 14 26 10.7 1 

Bdng 1 (tie'p theo) 

(1) (2) (3) (4) (5) ----
ESG 14 
EPN 14 
EPG 14 
ISG 14 
EPN 14 
lPG 14 
ISG 14 
EPN 14 
lPG 14 
ISG 14 
IPG 14 
ISG 14 

26 39.53 
26 09.23 
26 12.24 
26 41.64 
26 13.96 
26 20.16 
26 53.51 
26 16.39 
26 22.53 
26 57 .98 
26 27.54 
27 06.40 

DBY SZ 
DHY SZ 
DHY SZ 
OHY SZ 
TOY SZ 
TOY SZ 
TOY SZ 
BYY SZ 
BYY SZ 
BYY SZ 
HNY SZ 
HNY SZ 
BGY SZ 
BGY SZ 
BGY SZ 
PLY SZ 
PLY SZ 
PLY SZ 

IPN 14 26 21.42 280 
IPG 14 
ESG 14 
EPN 14 
EPG 14 
ESG 14 

26 30. 12 
27 11.25 
26 29.93 
26 41.03 
27 29.75 

m. TiNH TOAN cAc Toe DO rucn GrAN 
TRl.JYEN SONG P 

Tren co so ciic ke't qua nghien cfru tnrang d¢ 
l¢ch thai gian truy~n song P theo so I i¢u cua 196 
tran d6ng ctat so voi toe do chuan Jeffreys II , 2] va 
tinh toan thu nghi¢m doi voi cac tran dong Mt 
mi~n bac Yi¢t nam giai doan 1970 - 1990 khi phan 
chia lanh th6 nghien c(ru thanh 3 vung rieng bi¢t 
[31 chung toi da nhan dtrQc m¢t so duang cong phil 
thu6c nhu: 

t;,l =0,129~ + 6,5 

t;,2 = 0,128 ~ + 7,0 

t;,3 =0, 18~ 

(I) 

(2) 

(3) 

trong do, t;,;= f(~) - Slf phil thu¢c CUa d6 1¢ch thai 
gian truy~n song dia chan so voi t6c do chuan 
Jeffreys r 1, 2] vao khoang each chan tam ~ tuong 
frng d6i v6'i tung vung phan chia. 

Ngoai ra, khi ch<;>n toe do chuan theo ke't qua 
cua 171 va ap dllng phuong phap neu tren voi 196 
tr~n d¢ng dat khu vtfc Tay Ric nam 1998 voi 
magnitude M :::;4,9, va cac so li¢u t:ua chung nhan 
dtrQc theo [8] da xac dinh dtrQC duang cong phu 
thu¢c CUa thai gian truy~n song p (da dtrQC hi~U 
chlnh theo quan h~ voi toe do chuan [7 [) vao 
khoang each chan tam ~ nhu sau [ 4] : 

t;, = 0,138 ~ + 6,35 (4) 

375 



Tie'p theo chung t6i da ap dt,mg each tie'p can va 
chuang trinh ch'i ra trong [5] M tim C\!C ti~u cua 
ham ml,lc tieu F dang : 

11 

F = :l:(T; - T1;; )2 
i= l 

(5) 

trong do, T; - thai gian truyen eila song P, nhan 
duac tai di~m i theo t6c do ly' thu ye't, T . - thai gian . . 0 

truyen tuang frng cua song P, dUQC bi~u thi bang 
quan h~ voi khoang each chan tam Ll, co d~ng 
tuang tl! nhu (!), (2) , (3), (4), n - s6 di~m da cho 
de clJc ti ~u hoa ham F (hay Ia s6 slJ ki~n siX dl,lng 
trong tinh toan) , F - ham muc tieu, duac xac dinh 
bai t6c do thuc nghi¢m va t6~ do tinh toan. · 

Trong qua trinh tinh toan , chung toi lai su dl,lng 
cac phuang trinh (1), (2) , (3), (4) nhu Ia cac t6c d6 
ly thuye't M so sanh voi cac thai gian quan sat thlJC 
te' nhan duac tu cac tr~m d!a chan voi muc dich 
lam sang t6 m6 hinh !at cat t6c d<:;> trung binh cua 
v6 Trai Dat lanh th6 Vi~t Nam. 

Cach tie'p can nhu vay dUQ'C ap dung voi s6 li~u 
ve tha i gian truyen song p d6i voi 283 tran d()ng 
Mt giai do<;tn 1996-2005 . 

Tren ca sa cac tai li~u da dUQ'C lua ch<;>n, chung 
toi da tie'n hanh vi~c ctrc ti e'u hoa ham F theo 2 
phuang an khac nhau : 

Phuong an I : v i~c cue tie'u hoa su khac nhau 
gifra cac t6c do w thuye't va cac t6c do thuc 
nghi¢m (ct,rc ti e'u hoa gia trj cua ham muc tieu F) 
tie'n hanh b~ng each lua chQn rieng bi¢t chieu day 
cua cac lop h; trong v6 Trai Dat ho~c van t6c Y; 
trong ch4ng, ho~c d6 sau chan tieu d()ng Mt. 

Phuong an II : gia tri ClJC ti~u cua ham ml,JC 
tieu F nhan duQc khi tie'n hanh il!a chon dong thai 
tilt ca cac tham s6 neu tren. 

Tinh toan da dUQC tie'n hanh d6i voi tat cii cac 
khoang each chan tam Mn 900 km va tinh rieng 
d6i voi cac khoang each gan (den 400 km). 

Ke't qua cua vi~c lua ch<;>n nhieu Jan cho thay su 
phu hQp nhat gifra cac t6c do thlJc nghi~m va cac 
t6c do ly thuye't nhan duac trong 2 truang hQ'p d6i 
voi m6i truang 3 lop va m6i truang 4 lop voi 2 m6 
hinh !at cat t6c d<:;> ttrang frng khi d¢ sau chan tieu 
d¢ng ctat ttr 30-40 km. Tren hz'nh 1 dan ra vi d1,1 ve 
slJ so sfmh t6c do thlJc nghi~m va t6c do ly thuye't 
khi llJa ch<;>n gia trj ClJC ti€u cua ham ml,IC tieu F. 

Tinh toan cu6i cung da chi ra m6 hinh t6c d() 
trung binh phu hQp han ca voi cac s6 li~u quan sat 
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Hinh 1. Vi du ve so sanh cac t6c do thuc nghi~m 
va cac t6c do ly thuye't 

Th - t6c do thlJc nghi~m , T- t6c do ly thuye't, 
a- d6i voi cac phuang trinh (I) va (2) , 

b- d6i voi phuong trinh (3) 

trong khu VlJC nghien ClrU (gia trj CUa ham ml,IC d(ch 
F nh6 nhat trong truang hQp nay) : 

r;) = 0,135 Ll + 6,68 (6) 

Nhu v~y , sau chu trinh tinh toan l~p nhieu Jan 
theo cac phUang an khac nhau Ve chu ky s6 Ji~U Slr 
dl,lng , Ve each thfrc itra ch<;>n ClJC ti~u cua ham ml,JC 
tieu F va cil ve cac m6 hinh !at dt vl).n t6c su dl,lng 
Ia m6 hinh ly thuye't chuan , chung t6i da xac djnh 
dUQ'C duang cong phi,! thUQC trung binh CUa thai gian 
truyen cua song p vao khoang each chan tam Ll. 

TlJ' S\! phl,l thUQC nay theo each tie'p C~n Va 
chUang trinh trong [4), de dang xac d!nh dUQC rr\6 
hinh !at cat t6c d6 trung binh tuang frng : 

Tren ca sa m6 hinh !at cat t6c d¢ trung binh 
nay, da tinh duqc h<;> t6c do thai gian truyen song P 
tuang frng d6i v6'i cac d¢ sau khac nhau voi buoc 



Bdng 2. Uit c~t toe d9 phu hc;lp voi cau t';!O moi tntang 4 lop 

M~t phan each : L6:p tram tich bai rai M6ng ke't tinh Conrad Moho 
40 D<> sau (km) : 2 5 23 

D¢ sau (km) 
van toe lop 

Van t6c ranh gi6i 

0-2 
4,74 
5,15 

2-5 
5,88 
6,02 

t,h = 10 km, chung duqc bieu thj du6'i dang cac 
phuang trinh nhu sau : 

H = 0 
H= 10 
H = 20 
H = 30 
H =40 
H =50 

T ~ O. l 6t, 
T = 0,20 t, 
T= 0, 196 
T=0, 156 
T = 0, 13 6 
T= 0, 13 t, 

KETLU~N 

+ 2,69 
+ 1,56 
+ 2,50 
+ 4,33 
+ 5,39 
+ 6,19 

Do dl!Q'C tinh toan va lua chQn theo chu trinh 
l~p nhieu Uin v6'i v i~c tinh Mn cac phuang an mo 
hinh [at cat van toe khac nhau, d~c bi~t do SIJ phu 
hQ'p v6'i cac chu ky so li ~u quan sat dja chan khac 
nhau, m6 hinh !at cat t6c d<> trung binh va hQ cac 
toe do thai gian truyen s6ng tuang frng da nh~n 
dl!Q'C trong cOng trinh nay CO the SU dung trong 
thiJc te' dja chan Vi~t Nam M xac djnh cac tham so 
ca ban cua chan tam d¢ng ctat Vi~t Nam v6'i d¢ 
chinh xac cao. 

C6ng trinh dl!Q'C hoan thanh v6'i Sl! h6 trQ' ve 
kinh phi cua de tai nghien cfru ca ban thu¢c linh 
VIJC Cac Khoa hQC ve Trai Dat 

TA l Lif;U THAM KHA O 

]1] H. JEFFREYS and KE. BULLEN, 1940 : 
Seismological Tables. Brit. Ass. Gray. Milne Trust. 
1940. 1-30. 

[2J H. JEFFREYS and KE. BULLEN, 1958 : 
Seismological Tables. Office of the British 
Associantion. London. 1958. 

[3] NGO THI LU, 1990 : Cac tham s6 d¢ng 
hQC va d6ng [IJC hQC CUa chan tieu d¢ng dat mien 
Bac Vi~t Nam. Lu~n an pho tie'n si toan-ly , chuyen 
nganh Dja v~t ly. Vi~n V~t ly Dja d u - Vi~n han 
Jam khoa h9c Lien x6. Moskva. 134 tr. 

5-23 
6,56 
7,26 

23-40 
7,48 
7,75 

>40 
8,5 

[4] NGO THI LU, 2005 : M6 hinh !at cat toe d6 
v6 Trai Dat va t6c do tha i gian truyen song dj ~ 
chan lanh th6 Vi~t Nam. Tc Cac khoa h9c ve Trai 
Dat. T. 27 , 1, 23-26. Ha N¢i. 

[5] LE TV SdN, 1996 : Hoan thi~n m¢t bu6'c ca 
sa phuang phap xi.'r Iy s6 li~u d6ng ctat giln a Vi~t 
Nam. Luan an tie'n si . Vi~n Vat ly Dja cilu -
TTKHTN&CNQG. Ha N¢i. 

[6] V0 NGQC TAN, NGlh:'EN DINH XlNEN, 1980 : 
Cac t6c do thai gian truyen song dja chan cua cac 
tr~n d¢ng da:'t giln mien Bik Vi~t Nam va cac vung 
Jan c~n. Cac ke't qua nghien cfru Y~t ly dja d u nam 
1979. Vi~n khoa h9c Vi~t Nam. 1 OJ - 118. Ha N¢i, 

[7 ] NGUYEN DiNH XlNEN, 1999 : Seismic 
Velocity Structure in North Vietnam. Some 
seismotectonic features of the Red river fault and 
the velocity structure in north Vietnam. Chung-li, 
November 1999. 18 - 33 . 

[8J NGUYEN vAN YEM, NGUYEN Tl-f! CAM, LE 
QUOC DONG, TRAN THANH SdN, 1998 : D<)ng da:'t 
khu viJc Tay Bac Vi~t Nam nam 1998 va v i~c xac 
djnh tinh phu h9'P cua thang magni tud dl!ng Mt. 
Vi~n Vat ly dia cilu, 18 tr. Ha N¢i. 

SUMMARY 

The analysis of the seismic data for accounting 
hodographs of travel times of P-wave 

The average velocity model of earth 's crust, 
adequate for observing data and real environment 
of Vietnam was made on the basis of the analysis 
of the data about travel times of P-wave on seismic 
stations with use of the constructed program and 
various variants of velocity model of earth's crust. 
Simultaneously was determined appropriate 
hodographs of travel times of P-waves with a step 
of depth t.h = 10 km . 
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