
M0 HiNH cAu rRUC vA.r rdc soNG Doc p
l'

CUAMA{TI KHU VTIC DONG NAI\4 A

l. ud oAu
Huong phAn tich cilttlp s6ng dia chan (Seismic

tomography) rren co s6 tai liQu dong ddt d6 duo. c c6c
nhA dia chan dd cdp t6i tir nhfrng nam dAu th4p niOn
90 c&a thdki 20. Ke't qui nghiOn ciru cria huong ndy
dd chfrng t6 c6 ! nghia khoa hoc lon trong nghiOn
cuu ki0n tao vi dia dQng lu. c mang tffi toin cdu; dd
ldm sdng t6 nhidu quan didm vd kidn taoming nhu
ch(mg minh duo. c su t6n tai cita c6c ddi hfit chim, ddi
dung d0, d6i tAch gidn..., phet hien ddc trung van
dOng cfra Manti vd ddn den lf giii pht hqp hon qu6
trinh dia dOng lu. c cria thach quydn cfing nhu v6
TrLiDtft.

V€ m DOn 6 ria dOng
nam cfia quy li khu vu. c
c6 dic di vd h ddt hdt sfrc
phfc tap. Vi vdy, vdn dd nghiOn crlu ba/t ddng nhdt
vAn tOc truydn s6ng doc P c&a Manti li cdn thie't ve
c6 !'nghia khoa hoc. Kdt qui dat duo.c cfra huong
phan tich ndy cho ph6p chfing ta hidu bidt thOm v€
dAc didm phan khdi cdu trfic, vd bric hanh cdu truc
c(n cic ddi hft chim cfing nhu d4c didm dia dong
luc cfra thach quydn khu vu. c DOng Nam A.

Nhim muc dich tim hidu dic tnrng cit lcp s6ng
doc dia chdn P cfra Manti khu vuc DOng Nam A,c6c
tAc gild6 ridn hanh :

- Thiet lap vd giii bii to6n m0 hinh c6t l6p s6ng
doc dia ch{n trOn co s6 sei li€u quan tr6c dOng ddt.

- Xey dung m0 hinh v{n td,c truydn s6ng doc p
tai chc d0 sAu kh6c nhau cfra Manti. ddn d0 sAu
850 km.

- Xay dgrg m6t cit vfln toc truydn s6ng doc p
vi bdt d6ng nhdt nim ngang vAn tOc truydn s6ng
dgc theo mOt s0 tuydn, tdi d0 s6u hOn 2.500 km.

Tdi liCu duo. c sft dung trong c0ng trinh li c6c
bing s6ng dOng ddt manh ciia ISC thdi ky 1966-
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1990. Phan tich c6t lop dia chdn tidn hinh tai Vi0n
Vat lf Dia cdu Kiev rhu0c ViCn Han l6m Khoa hoc
Ucrain, Day ld kdt qui cria chuong trinh hgp t6c
khoa hoc song phuong gi0a Vi€n Khoa hoc vd C0ng
nghQ ViQt Nam vd ViOn Hin lAm Khoa hoc Ucrain
(2005-2003) vd nghiOn cfru thach quydn tanh thd
ViOt Nam vd k€ ctn theo cit ldp s6ng dia chAn vi
tii liOu trgng h,rc vO tinh. Phuong ph6p phan tich do
Gs V.S. Geiko thidt lep trcn co s& xdp xi Taylo
(Taylor approximation) giii bdi ro6n dorrg hoc phi
tuydn ba chi€u s6ng dia ch0n.

To4 dQ ving nghiOn cfiu duo. c khdng chd trong
pham vi :

Ti -15'00'dOn 25'00'v! d0 B5c,
TU 90'00'ddn 135"00'kinh d0 D0ng.

rr. Lf rtilndT ctneAr roAN cAr r-dp
sONG DIAcHAI{ rnfuv co sO xAp xi revron

r Gii srl trong khOng gian O-clit R3 cfra c6c
bidn X, z, X = (x1,x2),tryc zch(rc xudng phia du6i,

'(X,Z): lXl<
o midn gidi h
n(X,z) truydn

P hoic S. Ta ciing gii sfr hdm n duo. c chon sao cho :
(a) duong, (b) c6 gioi han, (c) thuOc vd kh6ng gian
g(D), (d) girim ddn ddu nhu hdm ctra bidn z, vd (e)
thoi mdn [-3] :

// n // 6210,-)s> ll n // rz1-*.-)xc2(--.a) (l)

trong d6 /ln// - chudn crja him n sao cho la hem
cria z ben vd trai ve Id hdm cfia X ben vdphii.



, Xl +x! . X9 +x)
\t --' \t -2"2
x = J(x,'-xpl{xj -xt) , (z)

X'_X'
(0 = atatafl-+-, XI-XP

Htm (I(€,x,g,r) ud'.4€,x,a) ld luong khong
ddi tuong ung vdi ving ngudn vd m6y thu.

Gi6 srt hdm U vd t thuoc vd kh6ng gian C(S)
thong qua bieh E vd hdm sei don cira X deii v6i
ge[o,x). Him U phu thuoc bidn t thuOc khOng
gian C2[0,o).

. Cho didu kiOn trOn bd mdt S dqng bang s6ng
dia chln U(6, X g, c) vi, trudng thdi gian truydn
s6ng t(f, X rp) ein lidn v6i nhau thOng qua mOi
trudng n(X,z) qua hdm s6ng vd him liOn kdt sau :

t0 (6, x, c) = n2 (x, 4q!-G4t)oT.

lvt(6,x)l' =n,(x,,)

ld sd h4ng cdn lai trong viQc m& rO. ng c6c hdm d6ng
vi vd 01, ..., 0e € (0,1). R6 rdng, su md r0ng ndy c6
thd thuc hiQn duo. c ndu th6a mdn c6c didu kiOn sau :

n,(nz)=o\x -El\x -+ 6,
n,(D)= olr-el\E -E,
n,(i)= o\E _El\E - s.

Thay thd c0ng thrlc Taylor ciia him i2,0 vd i
vdo phuong trinh s6ng (3) & trOn ta c6 :

azl((x,r) _., ,azlr(x,r\ _ / _-_\--;-'' = n2\' )ff + a\n,u ),

I at.(x)l' (s)

| 
-'s_v-r | =nlQ)+F(n,T).la'l

trong d6 : _
_,- _--,, _ ,-^ror0r(x,l _;2(,\a2R2(0)a\n'U)= Rr(r2)# +nllz):-){J .dr2 "'E\'', or2

^i (x) aR3 (r )F(n,,)= -2"'€: 
=dz dz

2. Rrit gon bii toin nguo. c truy€h s6ng 3-D trong
tnrdng hqp stdung bii todn nguoc didm silu chung

Gii thidt hdm n(X,z) : l) c6 gi6 tri duong, 2) c6
gidi han, 3) thu6c khOng gian Cr(-oo,.o; bdi c6c bidn
X, z, 4) hdm cta bidn z : a) duo. c ldm trdn, b) giam ddn
ddu t4i moi noi v6i gi6i h4n sei ddi vdi l6p vAn tdc
cao (HSL - high slowness layers) hay vAn tefc thdp
(LVL - low velocity layers), 5) th6a mdn didu kiOn :

ll_.ll il."ll
llttllcr(0,@)>> llnllcr(-.,o)xcr(-o,o) (6)

trong d6ll,rllta cnudn ctra hdm n sao cho li hdm cira
z bcn vdtr6i vd ld hdm cfra X ben vdphii.

Goi W ld midn ctra him t(€, X rp), hidn nhiOn ta
c6 midn x6c dinh cira bich f li mar S. Coi midn don

vi cfiaWld Wi, i - 1,2,..., m,(c6 nghia le W= I l{z,)
t=l

vd midn don vi diOn tich Sr tuong (rng v6i W; , khi
d6 ta c6 S = g Si. Tri d6 ta c6 him t((, X, @ sE td :

a) thuoc ud kiong gian C/1S7; theo bidn .f, b) le
liOn tuc vi c6 gi6 tri don gian theo bidn X ddi vdi
moi gi6 tri ge[O,n). M6i midn don vi W;,i = 1,2,
..., m , dudc kheing chd trong gi6i han rr€n vi dudi
tuong fng h. AWiJ vd1W,r. Tir d6 ta d€ dang nhan
thdy ddi v6i moi gi6 tri feS vb, qefo,tr) tzc6:

Awir = x! (€,,p) = i ry f {x : (1, x, p). w,}
' (7)

OW,r -- xJ G,,p)= sup{X : (€,X, e). W, I
c

(3)

rrong d6' L = (Az I A€) + @z/ A{) =(Oz/ Oz2), vdt

V = @ I A€)2 +@ / A{)2 +(d / 0z)z ld toan trllapla-
ce vd to6n tilr Haminton. Ul6,Xr), t(€E= i(E,X),
i2(X,z) ld hdm x{p xi U1f,r,A.r), t({,XO, n'1X,2'1
deii vdi m6i gi6 tri g6c phuonCv\ A, 9e[0,tt).

L X6p xi truy€h sdng vit
phuong trinh equation)

Dd xdp xi Taylor c6c him fi2 (X, z)vd 0 1q,X,r1,
t ((r,(r) eS bAc 0 ta srl dung c6c cOng thirc sau :

nz(x,z)= n?Q)*Qr),

0(E,x,r)=0r(x,r)+ nr(0), g)

t(€,x)= r.(x)+n,(u)
trong d6 :

n,(nz) = (*, - ( r)Tlr,*(..r -4r )dr 
+'" 6x, I

^_;
+(*" -(.\on'I- -' Ox^ llz+Gz-1zPz '

&(t)= k. -r,\Ll,'2\-,'- \5f 'rt a(,14+Gt-IYl+

*G, - e)*lq,*G,-E,po--, at" I

:-'
Rr (t) = (q, - q)*lr,,Gt -1rbs +-" at, I

:-'
,(r r\oI I* tsz - 9z )6L-lez*Gz-<z)eo
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Xdp mi6n don vi di€n tich $ (vd nrong rrng ld
mi€n don vi thd tich I{) vdo mQt didm bdt k} f e S
rh6a min didu kiQn Mri 3 6w1., lorawf < M|.),
I < j < m-1, vd. tiOn hanh xem x6t phan b0 toan b0
dipn tich S.

TadE dang nhan thdy doi v6ri gi6 tri bdtky ge[0,t)
him I = (6,x) tai d6 ((,x) efi, vd € . s,, i = t,2,
..., m, cho mOt gi6 fi x6c dinh. Midn don vi1f,i,, i =
1,2, ..., m,6uo.c gidi h4n b&i c6c mdt :

Tir d6 c6 ttrd ttridt lap hdm xdp xi :

= n€(z) (9)

XEQ)=2P

z6G)

rEQ)=2 I
0

Trong d6 r elt r, u, ), ", = i"r,:fo::l b 
€ =sup n 

€ 
(z),

Za(P)=inflz z>0,ryk)< r) ra dudng cong- 
ze[O,o)

truydn s6ng (TTC) cria didm sdu chung (CMP) tai- (- )
didm f. T4p hqp tlr i6.r,r.1o,o, ld xdp xi Taylor ddy

dfr cria trudng thdi gian thuc t({, X, rp).

Truong hqp d+c biet, dOi vdi trucrng hgp hai
chidu (2-D) k:hi tuydn x6c dinh vuOng g6c vdi
duirng cong tua van tdc, m6t s la thidr di€n du_o. c
gi6i han b6i cdc gi6i han khOng giao nhau X;, i = l,
2, ..., k, k 1 m, c6 nghia li hOn m6i dudng cong
don diQu TTC's f6, € = & = ( c6bAc nhu nhau cfra
c6c didm gi6n doan vd nhdy vot (noi 3 gi6 tri giao
nhau). N6i c.6ch kh6c, ddi vdi truong hgp W;, i = 1,2,
3, ..., k,ld midn trong mf,t ph&ng G,g & d6 tr(X)
thuoc vd Ct($) va Tfcfd ftorc n6 chrla dmg
minh don vi trong midn don vi W1) ld dudng c0ng
tua vd ld gi6 tri don diOu. MOt hoac mOt sd midn
don vi lVr vd Si c6 thd tuong img v6i m6i khoing
Xi. Him Wi = W ld kh0ng d6ng kd khi midn D
HSZ's le rdt nh6 (c6 nghia li moi rrudng n(x,z), 6
d6 x= x1= x, giim ddn liOn tqc theo bich (z) vd mOi
trudng bidn thiOn theo dO sdu li hdm me & d6 TIC
li hdm khoing c6ch-thoi gian ld gi6 tri khong ddi.

Ta thrl xem x6them phan bdkhOng giim liOn tuc :

ttr(u) = *"tp tz> O,n6Q)>u|u>0 (14)

vd hdm nguo. c cria n6 ld :

hE =infl":u> o,HE(u)<tlt>0 (15)

Ndu i(z) = ntQ),c6 nghia ld HSLs (hodc LVL's)
khOng tdn t+i, tQp hqp hdm :

b! dH,fu\
xE =(P)= -2p J -#,

P !u'- p' (16)
b! uzdH,fu\rr(n)=tJffi

s6 xudt hi€n khi p.bt,be) (Geiko 1980, 1989).

Ch(rng ta bidt (Geiko, 1980, 1989, Goldin et al,
1975) hdm phan bdI16(I) vd tuong ung Id mOi rrudng

z6Q)

J
0

( l3)

atr(x)

phD hgp vdi moi f . y Sr. Ta giii him bidn thiOn

lagrange vdi didu ti{i'Uien sau dAy :

i 
" =o,i =i EG) (lo)

srl dung bi€n { ta nhfln duoc :

-++
t 6(X)= !n(z)dz (ll)

J
I E6\

m_
Trongd6 6eu$.D6lah cfras6ng

phin xa l-D tron$=rloi trudng a le\)
nim trong mat thing dtng 12 tan eve.
ddi xung v6i d
gi6 tri x6c dinh
cho hdm xdp xi
i16, X; quan s6t duo. c doc theo tuydn c6 phuong vi p .

Nhu v0y, c6 thd vidt phucrng trinh s6ng dudi dang :

t€(x)= [naQ)dz (r2)
rqG)

Nhu vay 16 rdng qp hgp {tr(Dl.r.,.ro.or ld
hdm xdp xi Taylor ddy dfr ciia s6ngngiryeh'bin
t(€, X tp). Chfi ng ta k!' h iQu (t), (y) v d(n ) ln hdm trung
binh t- I vdn cfra bidn rpdbi'vbi tab hsp [0,n). Dd
tiOn loi chtng ta sft dung cick! hiQu duo.c srl dung
tru6c day cia t, y vit n cf,ra him trOn dAy vd goi ld
hdm xdp xi Taylor trung binh.

PhAn tich tich phAn trcn ta nhan duo. c him tham
sd sau :
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lien tuc ngQ) c6 thd duo. c xdc dinh 16 rang tt cOng
thfc (16). Hdm ryQ),f eS ld hdm xu{t ph6t tu
nghiOm xdp xi cria bdi to6n da chidu (2-D vd 3-D).
Vi0c x6c dinh mOi trudng kh0ng ddng nhdt nim
ngoii HSUs tu c0ng thitcXa(p),Ts(p) ld kh6 chinh
x6c. N6 chi duoc gi6i qdydt tcni Adng thdi rh6a
mdn cdc didu kiOn sau : mOi trudngnAe) nim k€
tru. c tidp dudi HSL; hdm mOi truarng ld him c6 c6c
didm dac biet phet ra s6ng nhi6u xa.

Tir c6c lj, gi6i tren dd.y, c6 thd m& rOng viOc gi6i
bdi todn nguo. c truyCn s6ng phin xa2-D vd 3-D rr)
ranh gi6i nim ngang trOn co s& phuong ph6p didm
s4u chung [-5].

3. PhEn tich vi gitii bii todn nguo. c truy€h s6ng
dla ch6n

Ung dgng phuong ph6p cdt l@ s6ng dia chdn
3-D nghi€n c(ru cA.'u truc thach quydn vi Manti ld
rdt quan trong. Vdi su ph6t tridn hQ thdng tram quan
s6t dong ddt todn cdu c6 sd luorg s6liou khdng ld,
viOc nghi€n ciru cit lcrp s6ng dia ch0n ngdy s6 duoc
hoen thien hdn.

a) DQc di6m chung cha s6lidu bdng s6ng
dQng ddt

Ngu6n dt lieu vd rhdi gian t6i cfra s6ng dia chdn
duoc ldy tri th6ng b6o d6ng d&'t cria ISC. Ddc tnrng
chung nhdt ciia th0ng b6o niy le thuong c0ng bd
thdi gian tdi ciia s6ng P vi S. Nhi6u cfra s6ng ddn
thudng ld rdt lon, vi vAy rrong qu6 trinh phAn tich
cdn luu j, van dd loai tri nhi6u [3].

Ch(rng ta bidt cic bang ghi s6ng dia chan thucrng
d6nh ddu thdi gian thu. c s6ng dia chfln ddn tram
quan s6t. Thdi giam T cfra pha s6ng d€'n ddu tiOn
cfra P thudng duo. c srl dung ddf x6c dinh chAn tieu
dOng d{t. C6 nghia ld x6c dinh tga dQ dO seu cira
qQt trQn dong ddt (latitude, longiorde and depth /0,t, hd ve thdi gian rhuc Ts cfra dong ddt md c6c
nh6m ham ghi nhAn duoc. Qu6 trinh xdc dinh toa
dO chdn tiOu du-d. c tidn hdnh theo hai budc :

c Thft nhdt,la que hinh bidn ddi tuydn tinh, vi
chudn dudng cong s6ng tuong fmg vdi tia dtii xrnrg
xuyOn tAm cria Tr6i Ddt. C6 nghia lA ttr6a mdn ti€n dd :

n(r,6,1") = "oQ)+ 
nr(r,Q, ).\

ll,oll.rtrl rr ll,, ll.r(r).

trong d6 D - chudn ciia Manti, r, Q, I - toa d0 crlc,
n - mOi truong thgc, n6 - mOi trudng bidu kieh nrong

(t7)

(mg vdi chudn TTC vd n1 - nhi6u phu thu0c vdo
hdm didu chinh sau d0y :

t(Oo, 10, ho, Ot, 1r) = t oo @) + a (60, 2,0, ho, Ot, il \
d=rr* s+E,c=o(nr) (lg)

6 day Qt va 2r li kinh do vd v! d0 hrong frng cfra
h4m d6ng ddt, r, ld nhi6u cfra thdi gian ddn t gay
b& hnm ry vh.E li sai sd do dac ngdu nhiOn.

. Tht hai, thanh phdn dduo.c hidu nhu sai sti
tdng cOng cfra p^hAn bd Gauss. Nhu v4y sai sci x6c
dinh thong s6 Qu, 2u, ho,To, L, t,6d6i v6i m6i tren
d0ng ddt phu thuOc vdo c6c ydu td sau : a) rinh quy
luit cria c6c tham sd, b) sai sd cira gi6 tri ban ddu
T, c) sfi tram quan sdt, d) khodng c6ch cria cac trdLm

t6i chdn t8m vd mOt sd sai sd khOng d6ng kd kh6c.

b) Bi6n ddi s6 ticu ban ddu vd chudn cti6m
sdu chung CMP (Central Middle point)

Phuong phdp didm s6u chung dd du-o. c nhidu nhi
dia vAt l!' chung minh li c6 hiOu qui cao rrong ph6n
tich bdi to6n nguo. c huydn s6ng. Van de bie'n ddi sci

liOu ban ddu vd chudn didm s&u chung duo.c tidn
hdnh nhu mOt budc rieng biOt hong ph0n tich sd liOu.

Ddi vdi ngudn tr€n b€ m6t, co s& cfra phuong
phip bidn ddi hem qf , f , O', l')tru. c tidp vd him
&,6, €2, A, qa) bing phuong ph6p duo.c Geiko ph6t
tridn [41. 6 day E, = (0'+Q')/2,qr= 1lo+Aty2 td.
tga dQ cfra tia trung binh ffen be mat ddt vi p li
g6c phuong vi cfia vdng ldn nhdt chfra tia s6ng.
Gia hi ctra him duo. c x6c dinh nhu sau :

T(€r,€r,L,e)=ro(l)+ 6(€,,€r,t,q) (19)

hong d6 ,o(A) le c ngu6n mdt
bidu thi {rQt don s6ng 4-D
trong chudn didm

Theo kinh nghi€m phAn tich s6ng dia ch4n
nghi€n cuu ba/t ddng nhdt mOi ruong thach quydn

d0 cdu vi khoing c6ch chdn tam (€1, $, A) ruong
fmg kihong vuot qui 0.25" vi 0.5".

Phuong sau
chung tiOn ddv
dir cfra sti I udn
(domain) hay cdn goi li crla sd (window), th0ng
thuong le 0.5" x 0.5o ddn 5o x 5o.
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l. Mot bing s0 liOu duo. c thidt lAp, trong d6 m6i
hdng chta c6c th0ng sd: {A, 6, gl vd trong sd.

Trong sd sE m0 ti chdt luong cira sti liOu.

2. Sd li€u duo. c xdp theo khoing c6ch chAn tAm A.

3. PhAn tich, so sdnh, d6nh gi6 vd trung binh h6a
s6 liOu.

4. Loai tru c6c sd liOu ddu vdo c6 sai sd l6n.

5. Tdi liOu quan sdt TTC cria CMP (A) = to(A) +
d(A) duo. c thidt lap.

d Giei bdi toan nguQc vd bi6u di6n kdt qu|

Qui trinh phan tich citl1p s6ng doc dia chdn P
duoc giii theo trinh tu c6c budc sau :

I . Lua chon cilc trdn dOng dA/t c6 dri tiOu chudn
dd phan tich.

2.BiAn dich todn b0 pha s6ng ddn dAu tiOn.

3. Bicn ddi todn b0 sO lieu ban ddu vd chudn
didm sau chung CMP (Central Middle Poinr).

4.DLo nghich sd duong cong truydn s6ng bang
c6ch srl dung thuAt to6n c&n bing (dn dinh) trOn co
s& phuong ph6p hdm tuong tu (quasi-solution).

5. Thidt l&p m0 hinh gi6 tri vQn teic khOng ddi,
m6i trudng 3-D ban ddu.

6. I4p m0 hinh cudi ctng ludi kh0ng ddi 3-D
bing c6ch sfi dung mO hinh xdp xi vd thuAt to6n
ldm tron.

7. Bidu di6n (Visualization) kdt qui dudi dang
tep mat c5t nim ngang vd thing dung vAn tdc theo
mo hinh 3-D.

8. Bidu di6n mot sef dac tinh tich phAn v6n tdc.

Kdt qui cueii cing cria mO hinh 3-D s6ng P (hodc

S) lop Manti trOn vd Manti drrdi thOng thudng du-d. c
bidu di6n nhu sau :

- TQp hqp c6c m6t c6t nam ngang m0 hinh v4n
tdc s6ng dia chen ft d0 slu 50 km ddn do s8u t(fi da
c6 thd nghiOn cfru vdi bu6c 25 km.

- T{p hSp chc m1tt c6t di thuong vAn tfic truydn
s6ng dia chan tr) do sau 50 km ddn dO s4u tdi da c6
thd nghiOn ctu v6i budc 25 km.

- TQp hqp c6c m5t c6t thing dfing (theo kinh d0
vd v! d0) mO hinh gi6 tri vAn tdc doc theo c6c ruydn
c6ch nhau tr) 0.5 ddn I -2'.

- TQp hSp c6c m{t c6t thing dung (theo kinh tt6
vd v! d0) m0 hinh gi6 tri di thuitng v{n t6c doc theo
c6c tuyOn c6ch nhau tt 0.5 d6n 1-2".

- T4p hSp c6c bdn dd bidu di6n gi6 tri van toc
trung binh tdi c6c d0 sAu tuong (mg vdi 8 l@ co
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bin cfia phdn trOn Manti, d6 ld : phdn tr6n cDng
(uppermost mantle) cfia Manti (50-100 km), dinh
(top of mantle) cfra Manti (50-250 km), phdn tr6n
(upper tectonosphere) quydri kidn tao (50-400 km),
quydn kidn t4o (tectonosphere) (50-650 km), quydn
m€m (astenosphere) (100-250 km), phdn dudi cfra
Manti tr6n (lower part of the upper mantle) (250-

400 km), quydn kidn tao dudi hay cdn goi ld ddi
chuydn tidp giiia Manti trOn vd Manti du6i (lower
tectonosphere or the transzition zone between the
upper and lower mantle) (400-650 km) vi phdn
tr0n cing cria Manti du6i (uppermost lower mantle)
(650-850 km).

Nhim tinh todn gi6 tri vAn tfic trung binh tuong
ring vdi c6c d0 sAu chinh, chfng tOi srl dung c0ng
thfc [3,4] :

( a' )- \-'
,@,t)=".[t dTe)

(20)

6 Cay : H*e1250,400, 650, 8501, H* - d0 sau t6i
ranh gidi phia dudi clra cdc kh6i thuOc Manti (km) vd :

v,(6,t)=(o' -o')[j. #A)' 
(2t)

trong d6 : hxel100, 250,400, 6501, H*e 1250,
400, 650, 850), ft* vd H* - dO s8u tdi mat trOn vd
mAt dudi c(tacic khefi tuong (mg thu6c Manti (km).

C0ng th(lc (21) bidu di6n su phAn bd vAn tdc
trung binh truydn s6ng theo diOn (theo chidu nam
ngang), m0 tii tinh phan khOi (phan ming c6'u trirc)
cfra Manti theo chidu nim ngang. M0 hinh ndy phr)

hqp v6i nhfng gi chring ta hidu bidt vd Manti vd
luan thuydt kidn tao ming.

M0 hinh tdng thd vAn tdc-d0 s&u : v.1n(z) - v0n

tdc nh6 nha't, v.o*(z) - vAn tdc lon nhdt, vd v"u",(z) -
v6n tdc trung binh duo. c thidt lAp trOn co sd cic
c0ng thilc sau d&y :

/\ inf
v,in (r)= ':" v(rp, ).,2),

(p, A,e s

u'* (t) =

'or,"r(t) 
=

v(g, )",2), (22)

trong d6 : s(O - dien tich cira khdi tai do sau (, X( -
di0n tich bd mat trong h0 toa d0 Q vd 1,.

sup

1,(

['
6>

FC

dE

t@

Q,

'(



M6 hinh ndy ciing tudng tu m0 hinh Jeffris-
Bullen vi PREM (Dziewonski and Anderson, l98l)
vdi d0 loch la rdt nh6, si? dung hdm [4] :

tlt 
- 

tl

$+ =' ' 
lQQo/o (23)

6 oay : vt e {v.;n (') u*"* (z),u,*,(z),u roor(t)l
d* e {d.,n (r) d,"* (t),a",",(r),a rourQ)l

vi v ld chi sei van tdc theo Jeffris-Bullen.

Nhu vay, phuong ph6p phan tich cdt lcp s6ng
dia chfln nhu di mo ti trOn dAy cho ph6p x4y dmg
mO hinh v4n teic cira Manti mOt c6ch ddy dir vn c6
d0 tin cAy cao.

rrr. M0 Hirvn vAN roc rnudv s6NG Doc p
CUAMANII KHU VUC DO.NG NAN4 A

M0 hinh vAn tdc truydn s6ng doc P Manti DOng
Nam A duoc tinh to6n tr€n co s6 :

- COng thttc (22) d6 trinh bdy I phdn tr6n ;

- S0 liOu duo. c sfi dung li c6c bang dia chdn ghi
nhAn thdi gian dOn cria s6ng doc P cfra tdt cL cic
tran d0ng ddt manh ti ndm 1966 ddn 1990 (sd lieu
cria ISC) cfia c6c tram dOng ddt khu vuc Chau A -
Thii Binh Duong (hinh I) :

- Phuong ph6p c6t lop dia chdn duo. c GS Geiko
(1997, 1998) xay drpg trOn co s6 gi6i bdi to6n ngu_o. c
dia chdn bing c6ch xdp xi phuong trinh eikonal
(Taylor's approximation of wave and eikonal
equation in inverse seismic problems) [l-4].

Vicc thidt lAp mat cit van tdc duoc thuc hiOn
theo quy trinh sau :

- VAn t6c truydn s6ng duoc tinh todn b6t ddu tri
d0 sAu 50 km, ldn luot sau d6 ld c6c d0 sAu 75,
I00....1c6ch nhau 25 km) ddn 850 km;

- XAy dmg mitt cit vAn tfic truydn s6ng doc P
theo d0 sau tdi tren 2.500 km. cflng tuong ru, cac
mat cit di thudng v4n tOc truydn s6ng doc cho tdi
d0 sAu tren 2.500 km cflng duoc thiet lap doc rheo
kinh dO vi v! d0, c6ch nhau I d0. MOt sO mat c6t
vd vAn tdc vd di thudng vAn tdc theo phuong cit
ch6o cfing duo. c thiOt lAp ;

- Kh6i niOm vd ddi chuydn tidp (the transirion
zone) duo. c hidu ld ving c6 gi6 tri gradien thing
dfrng vAn t<ic truydn s6ng cao. Tai ving ndy c6 P
dat cd 9,50 ddn 10,50 km/s. O ViOt Nam vd khu
vuc DOng Nam A ddi niy c6 d0 sAu tn 450-470 km
ddn 650 km.
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(sO li0u cira chc tram ndy dr)ng trong nghiOn crlu)

Tdng cong de thidt lap duo. c :

- 33 so dd phan b0 v4n tOc truydn s6ng P theo
diOn tai c6c m(rc dO sAu : ti 50, 75, 100, 125, ...
(c6ch nhau 25 km) dOn 850 km.

- 4l mat c6t doc theo v! do, tu v! do -15 ddn v!
d0 25, di thudng vAn tdc truydn s6ng doc P ddn d0
s&u trOn 2.500 km.

- 46 mat cit doc theo kinh d0, rir kinh do 90 ddn
kinh d0 135, di thuong vAn tdc truydn s6ng doc P
d€n dO sAu tr€n 2500 km.

- 4 m1rt cit di thuong v8n teic truydn s6ng doc P
ddn do sau trcn 2.500 km theo phuong cit ch6o.

Tir hinh 2 d€n hinh 9 ld mOt sei vi du vd m0 hinh
vAn tOc truydn s6ng doc P thach quydn vi Manti
Dong Nam A. Cac kdt quri ndy cho thdy :

1. Vdn teic fiuydn s6ng P trung binh cfra lop
dudi v6 Tr6i Ddt, & do sau 50 km bidn dong trong
gidi han 7,40 - 8,10 km/s. VQn teic s6ng P cao (7,80
- 8,10 km/s) tring vdi khu vuc c6 v6 dai duong nhu
Bidn D0ng ViOt Nam, Bidn Philippine vd &' OO
Duong. Ddi ranh gi6i ming duoc phin 6nh trcn tdi
lipu van tOc s6ng P nhu ddi c6 gi6 tri vln teic thdp.
Gie tri van tOc thdp (P = 7,40 - 7,70 km/s) tring v6i
c&'u truc Truong Sa vi Kalimantan (hinh l).

2. YQn tdc truydn s6ng P trung binh ctia dinh
Manti, 6 do sau 100 km bidn dOng trong gidi han
7,80 - 8,10 km/s. VAn tdc s6ng Pcao (8,00 - 8,t0lqr/s)
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Hinh 2. M0 hinh vAn tdc truydn s6ng doc P

t4i do sAu 50 km
Ghi chri hinh 2-6, 8 vd 9 : c6c didm s6ng mAu li

chan tam done ddt

* 
,,)'or. tu *n "* "J*# 

,u,i, unl, "'
t4i dO sAu 100 km

trung vdi khu vuc c6 v6 dai duong nhu Bidn DOng

ViQt Nam, Bidn Philippine vd An D0 Duong. Ddi
ranh gi6i mang duoc phin 6nh trOn tdi liQu vAn tdc

s6ng P nhu ddi c6 gi6 tri vQn tOc thdp (P = 7,80 -

7,90 km/s) tring vdi ca'u truc Truong Sa, bic Kali-
mantan vi Banda (hinh 2).

3. VQn ttic truydn s6ng P trung binh cria quydn

m€m, 6 d0 sau 200 km bicn dong trong gi6i han

8,10 - 8,40 km/s. VQn tOc s6ng P cao (8,00 - 8,10

km/s) trirng v6i khu vuc c6 v6 d4i dugne nhu Bidn

DOng Vi€t Nam, Bidn Philippine vi An DO Duong.
Gi6 tri vAn toc thdp (P = 8,10 - 8,20 km/s) tring vdi
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Hinh 4. M0 hinh vAn tdc truydn s6ng doc P

tai d0 sAu 200 km

Hinh 5. M6 hinh vAn tdc truydn s6ng doc P

tai d0 s6u 300 km

cdu truc Tey B6c Vi0t Nam, b6c Sulawesi vd dio
Cocost (hinh 3).

4. Vfln tdc truy€n s6ng P trung binh cira phAn

du6i Manti tren, 6 do sau 300 km bidn dong trong
gi6i han 8,40 - 8,70 km/s. Gi6 tri v4n tdc thdp (P =
8,40 - 8,60 km/s) trirng vdi cdu truc c6 v6 dai duong

nhu Bidn Dong ViOt Nam, Bidn Philippine vd An
D0 Duong. C6c ca'u trtc c6 v6 luc dia nhu : Trudng
Son, Kho Rat, Kon Tum, Di [-at clng c6 gi6 tri mAt

dQ thdp, nh6 hon 8,60 km/s (hinh 4).

5. Vfln tdc truydn s6ng P trung binh ciia lop
chuydn tidp, 6 d0 s&u 500 km bidn dong trong gioi
h4n 9,40 - 9,70 km/s. Gie tri vQn toc thdp (P =9,40



Hinh 6. M0 hinh v4n tOc truydn s6ng dOc P
tai d0 s0u 500 km

f,l#il"*1ru*"f s.uferitof sf N t t

-500

Hinh 9. -+ 
-1ooo

Bdt d6ng nhdt vAn tdc truydn
s6ng doc P doc theo -1soo

v! tuyOn 20

- 9,60 km/s) trDng vdi cic cdu fuc thuOc Bidn DOng
Viet Nam, ca'u truc TAy Bic, Trudng Sdn, De Lat,
Banda, dio Mentavay vd dio Christmas (hinh 5).
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Hinh 7. M0 hinh vAn t(jc truydn s6ng doc P
t4i d0 s4u 750 km

<- Hinh 8.

Bdt ddng nhdt van td,c

truydn s6ng doc P doc
theo kinh tuydn 114

6. V0n tOc truydn s6ng P trung binh cfra phdn
tren cing cfra Manti dudi, 6 d6 sau 700 km bidn
dOng trong gi6i han 10,60 - 10,90 km/s. Vln tOc
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s6ng P cria l@ ndy c6 cdu trtc ph(rc tap, hinh dang
chi ydu ld cAn xfing vd c6 su dan xen giila c6c c&/u

tr0c Am vd cdu truc duong (hinh 6).

1 . Gi6 tri vAn tdc s6ng P bidn ddi rdt phrlc tap
trong pham vi d0 sAu tt 50 ddn 650 km (quydn kidn
ta.o). Tn d0 s6u 650 km ddn 1.700 - 1.800 km (phdn

trOn ciia Manti du6i) c6 gi6 tri vgn tdc tIng ddn ddu

theo chidu sAu vi itbidn dOng theochi€u nimngang.
Tri d0 sau tren 1.800 km ddn tren 2.500 km van ttic
s6ng P bidn ddi kh6 phirc tap ci theo phuong thing
drrng l5n phrrong nim ngang.

rEr r,u4N

TrOn co s6 nhfrng kOt qui dat duo. c vd mO hinh
s6ng doc dia ch1n P ciia Manti khu vuc DOng Nam
A c6 thd rut ra mOt sd kdt luAn sau :

1. Ddi hirt chim khu vuc DOng Nam A phin
6nh tr€n m0 hinh s6ng doc P nhu ddi ranh gi6i
phAn chia c6u tric v8n teic Ai cdc d0 sAu kh6c nhau
cria quydn kidn t4o, ddn do s4u 650 km.

2. Dlc trung ph4n loai dang v6 Tr6i Ddt phin
6nh kh6 16 n6t tr€n m0 hinh vAn tdc s6ng tai c6c

m(tc d0 s6u ddn 200 km. V6 dai duong duoc ddc

trung b&i cdu truc duong cira v{n tfic s6ng, trong
khi v6 luc dia vd v6 chuydn tidp lai c6 su phAn di
l6n v&n tdc truydn s6ng theo chi€u nim ngang.

3. M0hinh vfln t0c s6ng P cfra thach quydn DOng

Nam A c6 cdu truc ph(lc t4p ci theo phuong nam
ngang l6n phuong thing dung. Bidn ddi cria v0n
ttf'c truydn s6ng trong quydn kidn tao (50-650 km)
li hdt sric ph(rc tap trong khi phdn tren cia Manti
dudi c6 van tcic truydn s6ng it bidn ddi theo chidu
nam ngang.

Tr0n dAy ld nhfrng kdt qui ban ddu vd m0 hinh
c6t top s6ng doc dia chdn khu vuc DOng Nam A.
Tuy cdn h6t srlc so luoc song n6 c6 f nghia tham
kh6o lon trong nghiOn cfru cdu trfic vd dac didm dia
d0ng luc hien d4i cfra thach quydn khu vuc c6 cdu

trfic - dia d0ng luc phrlc tap cira phdn d0ng nam
mingAu-Andy.
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SUMMARY

P-seismic velocity model of South East Asian mantle

The paper presents a new method of seismic
tomography, using Taylor's approximation for esta-
blishing the P-wave modeling of South East Asia.
The results have shown that:

1. The collision zones appeared as the boundaries
of the zones with the differentiation of P velocity.

2, Oceanic crust is characterized by the high
velocity zones of lithosphere, meanwhile the conti-
nental and transitional crusts have the very lateral
differentiation of velocity.

3. The lithosphere and tectonic sphere of South
East Asia have very complicated P wave modeling.
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