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Tqp cht KHKT M6 - Dia chdt, sd 54, 04 /2016, (Chwan dd Did uit |fl, tr.31-38

NGHTtN cuU vAN r6c rnuvnN soNG cua rRAM ricn
cntla. GAS TTYDRAT va uNc DUvc

TRoNG cONc rAc rivr rcfvr rnAvr no
PHAN THIEN ril.IONG, Trudng Dqi hpc Md - Dia chiit

NcurBN THANH TtrNG, vi€n d6u khi vi€t Nam
TRAN vAu uUU, Trudng Dqi hoc Md - Dia chiit

T6m tit: Phuong phdp itia chiin ld mQt phuong phdp chil ctso nghi€n c*u Gas hydrat (GH).
Tqi ViQt Nam, trong ilrt cdc phuong phdp ttia v\t U, dio chiit khdc tlia chiin chua cung cdp
ifuqc th6ng tin mQt cdch itinh h,rqng yi tiiy ndng, GH thi vi€c khai thdc cdc tham sd tie
phrong phdp dia chiin td mAt vi€c cdn thiAt vd ciip bdch. VAn t6c truyin s6ng trong m6i
trudng chua GH.ld m|t trong nhtcng thQng tin c6 gid.tri itu.oc. khai thdc tir tdi liQu ndy.

Trong khu6n khiS cfia bdi bdo, cdc ydu tO anh hu&ng itiin vAn t6c vd vi€c ltra chpn phuong
phdp xdy dqng m6 hinh vdn tdc cho tdm tich chua GH trong itiiu ki€n Vi€t Nam ttd itu.oc

nghi,An cilru. Kdt qud chi rgr'ziiu truc thqch hoc dnh huhng lon ddn vQn tdc, mqc dil GH
chidm vi tri trong cdc td rdng nhung khi tinh cdc modul ddn h6i thi n6 lqi il6ng vai trd nhr
xuong ttd. Ngod! ra, dO rdng, hQ sd Biot, yA" rc il| sdu cfia ting GH so vgi ddy bidn, itS sdu
nuoc, thdnh phdn cdt s,it cilng ldm thay il6i vqn t6c truy4n s6ng trong trdm tich. Nghi€n c*u
ndy cilng itd chi ra khd ndng ung dqng thuQc tinh AVO dd nghiin ctru trdm ilch chilra GH.

Jiu
;,s hydrat (GH) dugc dinh nghia ld
rcacbon t6n tai bOn vfrng trong t.u nhi6n 0
[n khi citc phdn tu hydrocacbon kEp gifra

: phdn tu nu6c tAo thanh chc tinh the [1],
; hodn todn kh6ng c6 sg tham g\a cua chc

-i hoa hqc (chemical bonds) dC gifr chc
ru hydrocacbon trong c6u truc. Nhirng

- luy chi bAn virng tai di6u kiQn nhiQt d0
suat xhc dinh, thudrng g{p o vr,rng bi6n s0u

r rung cgc (polar) l2l.
Tren the gi6i, GH dd dugc tim thdy b[ng
phuong ph6p kh6c nhau, tu phucrng ph6p
:rt nhu dia mAo diry bi6n, dia h6a, ph6n

: ). . :r .':iu trdm tich den nhtng phucrng ph6p dia
nhu phucrng ph6p diQn trO su6t, phucmg

,lien tt, phucrng ph6p Tt Telua, phucmg
Jia vAt ly gi6ng khoan vd phucrng ph6p dia
Dac biet @i ViQt Nam, nghiOn ciru GH
:: trong gta;r dopn d0u ctra tim kiOm th[m

lieu hi€liEu hiEn dang c6 chu y6u tu sO lieu
//

, a ? A , \ A i./r.

dAu khi thu dugc trong qu6 trinh tim
::im do ddu khi. Vi vAy trong nghiCn cuu
,,ric x6c dinh sU t6n t?r cira GH chu yOu

:ren nlr*g bi6u hiQn dac tnmg theo tdi liQu
,: .1iu khi.

. :-:q nghi0n cuu ctra.Hucrng tll dA chi ra
- .- ::et dac tinh dia ch6n m{t m6 phong diry

biOn (BSR) d6c tnmg cho d6y cira tap G,H b6n
virng (GHSZ). Tuy nhiOn, trong thgc t0, vi6c
nhpn bi6t vd ly gihi mflt BSR cho sg t6n tai GH
k!6rg ph.ui lirc ndo cfrng 16 rdng vi c6 nhi6., ytiu
tO dfa ch6t kh6c cfrng co th6 tAo nOn nhirng m{t
phan xA mAnh vdi dfic tnmg tucrng t.u mat BSR
thi ilu nhu bi6n d6i Opal t3l; circ dai khi n6ng
ho{c circ lop trAm tich carbonat. Circ tflp phun
, \ ). t ' v / av ' 'trio gdn diry bien cfrng co d{c diem giong sU

tho6t khi ctra GH theo tdi liQu dhy biOn. Ngodi
ra, tqi mQt s0 ving kh6ng tdn tpi mflt BSR mflc
dt GH c6 mit tai d6. Nhu vay ngoiri ytiu t6 le
mlt BSR, chring ta cAn phii tim hi0u thOm

nhirng dac di6m kh6c mir GH co th6 th6 hipn
trOn tei HEu dia ch6n. Tham so dAu tiOn mang
y6u tO dinh lugng trong dia ch6n chinh ld vfln
t6c. Chinh vi vay chung t6i da tim hi6u, nghiOn

,l^'\criu vO vQn t6c cira trdm tich chria GH, circ dac

tinh ddn h6i vi xdy drmg m6 frit h cho vfln t6c
cira trAm tich chua GH, citc k6t que dugc trinh
bdy trong pei b6o nay.

Vfln t6c cira trAm tich chira GH ld mQt v6n
dO cdn dang dyOc tranh 1u0n do hiEn nay vieg
xitc dinh vfln t6c circ tr0m tich chria GH tr6n th6
gioi c6 nhi0u c6ch tiOp cfln kh6c nhau vit chua
c6 phucrng ph6p ndo thuy6t phuc dugc hodrn

todn. Trong nghiCn cuu trdy,. mQt sO phuqlg
ph6p nghiOn cuu vfln tdc truy6n s6ng ctra tr0m
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tich chria GH sE dugc xem x6t vd lga chqn lim
co so xdy d1mg mo hinh ya, t6c GH phuc v.u

nghi0n cuu GH t4i vung bi6n Viet Nam.

Cilc phuonrg phip x6c ilinh vfln t6c tir
tham s6 vft lf tflng chfta GH

De co nhi€u c6ng trinh nghiOn cuu xhc dinh
vfln toc cua GH thi dU nhu ket qua do trong
phong thi nghiQm cua Whalley (1980) voi Vp
cua GH le 3,31 km/s l2l1; ctra Winter vd n.n.k
(2000) Vp: 3,65 km/s l?Zl; cira Miller vir n.n.k
(1991) t17l GH trong trAm tich chira nu6c bi6n
le l,J km/s hay ctra Rowe vd Gettrust (1993)

Yp-2,5 km/s t201. Tai sao cdc vfln t6c cua tQp

trim tich chira GH trong c6c nghiOn cuu lai
kh6c nhau nhu vdy?,

Tr0n nguy6n tdc, nhirng phucrng ph6p ndy
d0u tiep gan dga tr0n 1) tinh 2hdt vat ly cua c6c

thenh ph6n ctra trdm tich; 2) tdng hqp chirng 1?i.

Tuy nhi6n do circh nhin nhpn chc thdnh. pha.n

anh hucrng 10n,v0n t6c khSc nhau ddn d6n tet
qua tinh 

"a" 
t6c kh6c ohup, di6u ndy lim cfuc

nhe dia vat lj/ kh6 le b6i r6i. Trong nghiOn ciru
ctra Lee vir nnk (1996) [4] str dung phucrng

trinh trgng s6 (WE - weighted equation); Ecker
vd nnk (1998) [11], Dvorkin vd Nur (1996) t8l
sir dung phucrng phSp "li thuyiSt m6i trucrng 3

pha" (three phase effective-medium theory
TPEM); Carcione vi Tinivella (2000) [6], Ggi
vd Carcione (2003) [9], lpi str dUng. "L9 thuy6t
ba pha Biot (TPB)" dC tinh vfln tdc cria tr0m
tich chira GH. M6i phucrng ph6p dOu dUa tr6n
nhfrng co sd cp thO dO 6p dung nOn nhin chung
c6 uu vd nhugc di6m cita n6.

Tt circ nghiCn cuu, tap trAm tich c6 chria

GH c6 th0 dugc chia lam zlopi chinh v6i vai
trd ctra GH kh6c nhau trong ket c6u ctra thenh

n"TrH",lI 
thanh mot ph6n cira hqre dit

(hay cdn gai ld xi mang), Xi *4rg h6a Plan ti6p
xirc ctra cdc hat ldm vfrng chic cic tr0m tich.

chdt rfin
Hinh l. So do bi€u

Io hmg

m6 hinh

lrong trudrng hqrp ttey GH vla ldm giam d0

r6ng, vla enh hucrng d6n d0 ctmg tr6m tich;
Ul GH d6ng vai trd chdt b'p d6y trong chc

16 r6ng, khi.ndy GH dugc hinh thdnh tirch rcri

v6i phin ti6p xric gita chc h?t, vi vfly enh

hucmg ctra GH tdi d0 cimg ctra khung de le
kh$ng d6ng kC (hay modul trugt ctra dA chira

GH it thay d6i).
MQt vii nghiCn cuu chi ra khi hdm lugng

GH cao thi vai trd ctra GH bi6n d6i tt dpng b

sang d4ng a. Diy chinh li co so dO tinh vfln t6c

tnryen torg dia ch6n trong m6i trudng trAm tich
chira GH theo circ phucrng ph6p kh6c nhau.

1. Phuung phip "Phuong trinh trqng sii 3

phatt
Lee vi n.n.k [14] vdo n6m 1996 dA dua ra

phuong ph6p treng sO (weighted equation) WE
dUa tr6n thoi gian trung binh 3 pha (Willie,
1958) 124) vir phucrng trinh Wood lZZl cflng

denh cho 3.pha (1941) dC thu dugc m6i qyan !e
grta vfln tOi song dqc P vd luqng GH lap dAy

trong citc 16 r6ng theo lopi b n6u tr6n (hinh 1).

Trong phuong trinh thoi gian trung binh
3 pha: (Wyllie vir nnk, 1958) [21] thi vfln tgt
.rru toin bQ l1h6i dA dugc tinh bdng t6ng vfln t6c

theo ry le khoi lugng ctra chc thenh ph6n. Trong
phuong ph6p niy GH dugc dong vai trd nhu xi
mdng crm da. Sau d6 Peason vd n.n.k (1983)

[19] di dua ra cdng thric tinh nhu sau:

1 _ /(1 - s) *0s +(r- 0)

Y'p f"' Vh V*

chdt;
chria

(1)

m
tto

ttu

fi.

trong do: l-- le r-fln t6c s6ng dqc cua d6 chira

GH (toan b9 qoi d6);
['n la r-in to9 song dqc cria GH ]Suy6n
fr,, la r-in toc song dqc ctra chdt long

trong 16 rdn.-s: 
.

[,'r, ld, r'fln toc cua xuong d6;

O li, dQ r6ng; _ _

S la ham luqng cta GH trong citc 16 r6ng.

It{en ghe,p I+i

The

dten

{suspension)

WE d€ tinh theo phaons phdp trong s6

ffiffi
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LA

oo , MOt sO nghiCn cuu dua ra bdng chung vfln
tdc quan s6t dugc ctra m0t so lopi d6 phd bi6n
(khong ng0m nu6c - unhydrate) khdng phni luc
ndo cf,ng grrg v6i phucrng trinh (l). Tru truong
hgp vfln t6c ctra xuong dd thatp - fucmg rmg uoi
cac dA kh6ng bi n6n.

Phucrng trinh wood (1941): cfrng le phucnrg
trinh dugc dtng d.0 tinh vOn toc truyon rorrg
rrong m6i trudng trAm tich chira GH:

Lqi th6 cria phucrng ph6p ndy ld sU dcrn
gi?n cua pFuqrg trinh va cic tham s6 W, n c6
the thay doi de phu hqp vcri so liQu. Tuy nhion,
n6 lai bi gioi han do kh6ng chira y nghia vQt ly
mi dUa tr6n.thgc nghiQm, thudrng thi n6 sE ph6i
co m6t bO s6 liQu thgc te dC r.ryiu gtetr! W va
n, sau d6 6p dUng vdo mQt virng tuong t.u. Cung
vcvi d6, anh hucrng cga chc gri: tri co th€ thay doi
nhu nhiQt dO, ap su6t lai khong dugc tinh d6n.
Phucrng phdp ndy kh6ng pht hgp voi nghi0n
cuu GH tai viEt Nam khi chirng ta chua c6 s6
liQu thpc tiSn dC ldm co sd xhc dinh W, n.

2. Phuong phfp "Lf thuy6t m6i trudrng flnh
huong 3 pha" (three phase effective- medium
theory TPEM)

Ecker vd nnk (1998) tlll de cdn nhic 2
trudng hgp trcn quan diOm co hgc (mechanical)
phU thuOc vdo hinh th6i hqc cira GH: m6 hinh xi
mdng vd mO hinh ti6p xric gita chc hat (nhu o
tr6n dd n6i). Trong m6 hinh xi ming, GH dong
vai trd xi *4rg trong qu6 trinh h6a dA, xi mdng
hoa phAn ti6p xric ctra cdc hat lam virng chili
cdc tiam tich. Trong mo hinh ticp,xric giru c6c
h?t, GH dugc hinh thanh tdch rdi voi ph6n ti6p
xirc gita circ hAt, 6nh hucrng y6u hoic kh6ng
6nh hucrng toi d0 cLmg cria khung de. Ce Z md
hiilh niy dUa tr6n gre thuytit moi trucrng 3 pha
(three phase effective medium theory) TPEM,
trong do m6 ta m6i quan hQ gifra modul ,ctdn hoi
cu? d6, c6u truc hinh hqc cua circ 16 r6ng vd
chdtlong I6p trong circ 16 rdng.

Trong mO hinh GH itdng vui trd xi mdng

. Trong trudng hgp niy, GH xi mdng hoa
phan tiep xirc gifra cdc hat t?o nOn trdm tich,

,l A ' 'phan y6u nhAt trong c0u truc co dang hat (hinh
2a). Trong trudng hqp nay GH gta c6 th6m dO

clmg cua d6.

c6c

roi
inh

te
rua

mg
g.b

tdc
ich

1 _/(1 -S) *(r-il_ 0s
ij--h'(- p-C- p,v; '

(2)

, (3)

ir
:rong do: p - mat dO cria trAm tich chfa GH;

pm - mat dQ cua xuong da;
pw - frat dQ cua chdtlong trong 16 r6ng.

Cfrng giong nhu phucrng trinh thdi gian
-rung binh, phucrng trinh ndy cflng kh6ng phai
-uc ndo cf,ng dung. Dic biqt trong m6i trucrng
::am tich biCn, d6i khi n6 cho gt6td tfrap hcrn.
Phrong trinh trgng sA S pha,

Circ th6ng s6.vpt ly cua tAng chira GH cflng
;.-i thO tinh toimbang phucrng ph6p phucrng trin[
rqng s6. Theo nghiOn cuu Nobes (1986i [tg],
r=ra trOn tinh chinh xirc cua phucrng trinh Wood
-,i Peason theo thdnh phAq cira trAm tich thi cong
:uc phucrng trinh trgng sd 3 pha dugc xdy af*g,

ve Vr,

":rng do: Vpr le
vrz

vfln t6c s6ng dgc theo c6ng
"- j'- Woo d (2);

Ypz le vfln t6c song dgc theo c6ng
' -r.- Peason (1);

W ld trgng s6;
n la hdng s6 md phong qu6 trinh tAo

- - -iin quan d6n hdm luqmg GH trong trdm tich.
Trong sO W uoc lugng tu Vp cua chc trAm

-: khong chira GH vd n ducyc chon cho pht)" : r oi ham luong GH.

GL{ tai rr.hfing 
"Ufr 

tiAp
rrk Eiiiu cic h+t

GikI has quesh eic t'tt

rrFli{lriii}

kI Hat trirrr tieh.

ilI o*

Hinh 2. 2 m6 hinh tne n@n vai trd GH trong cdu tnic tqo dd ctia ffdm tich
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.SU tirc dQ.ng co hsc l6n dA bilt buQc ph6i
,),\2r
truyOn qua phQn xi ming c6u kCt gita cic hAt,
bin th6n vOn toc truydin song ctra GH cao so vdi
citc toar- da kh6c ncn vOn t6c song dia ch6n
trong trAm tich chira GH cao hcrn cic d,6 goc
xung quanh @e kh6rg chira GH). Anh hucrng
cria chirng dugc the hiEn nhu sau:

(4)

Grn --+*3n(l- -0,,\ G.,S- (5)520n
voi Kq6 va G,t la modul khoi va modul trugt
cua da khi co GH , Ku va Gu Id modul dan hoi
cua ri0ng GH; fu la d0 rSng cua de truoc khi
GH xdm nhap vd n la gte tri trung binh cua s6.: .'
tiep xuc tren mOt hat; ^S, vd ,S, le ty le gita d0
cLmg vuong goc va dQ cirng truot cira xi mdng
va cac gta tri ndy phu thuQc vlro su tiep xfc
giira cdc h?t. Cdc gi6 tri dugc tinh theo v - hQ s6
Poisson, modul trugt cua c6c hat trdm tich vd
GH ri6ng rE, ngodi rz, Sn vd S, cdn phU thu6c
vdo o ld ty so bin kinh ctra phAn xi m[ng voi
b6n kinh hat (Ecker vi n.n.k, 1998) tl11.
Trong mO hinh GH trdm fich xu ctic hgt

Trong trucrng hqp GH tich tg xa circ hat
(hinh 2b),.GH khong enh hucrng dtin chc tham
so dan h6i ctra d6. Khi d6, ; the su dung
phucrng trinh Hashin Shtrikman voi ranh gicri
duoi:

chdt long (dong vai trd hrp 16 r6ng) thi modul
trugt dOc lOp vdi hdm lugng GH vd modul khoi
dugc tinh theo c6ng thuc Reuss trung binh clul
GH vd ch6t long trong 16 r6ng. Ni5u GH dugc
.?i nhu phan cirng thi ch -od.rl khoi vd trugt
dou dugg tinh theo cong thuc Reuss trung binh
cua d6 tr6m tich, GH vain6t long.

Ce 2 m6 hinh ndy dUa tr6n gie thuy6t moi
trucrng 3 pha (three phase effective medium
theory) TPEM, trong d6 mO te m6i quan he
grira modul ddn hoi cria de, cdu truc rrinrr hqc
cua cic 16 r6ng vd ch|rt long hrp trong c(rc ia
r6ng.

Trong md hinh GH li6n tet gita circ hat
(grain contact model) vdi GH ld thdnh ph6n ctra
phAn crmg ctra trAm tich, vOn t6c p *ap hcrn
30-40% gi| ,tri that, n6u GH dugc cho A mQt
phdn cria chAt long trong 16 rSng thi m6 hinh du
do6n vs dqc lOp v6i d0 bdo hoa ctra GH, di6u
ndy ngugc lpi v6i quan s6t thgc tc cria vting co
d0 b6o hda GH cao (Collett vd n.n.k, 1999)
[3]. Nhugc,di6m nfra trong phucrng phfp ndy
Ie vs cao bat thulng khi d9 r6ng rri; d6 cao.
Tdi liQu thgc G tqi vung Alaska cfrng d6 chi ra
phucnrg ph6p ndy kh6ng pht hcrp.
3. Phuong phip Biot - Gassman

Tt 2 phucrng ph6p tr6n, so s6nh m6 hinh
vdi tdi liQu thgc tc dOu khong khdrp. Nhirng
nghiCn cr?u sau d6 nhu cira Helgerud (1999)
Sakai (1999) [13] Lee vi collet (2001) tl5l dcu
chi ra anh hy*g ctra GH nhu mOt thenh phAn
hp d6y 16 r6ng. BCn cpnh d6 nhirng ph0n tich
ctra mdu l6i nhu t?r Blake Ridge lOOf Leg
164) thi Guerin (1999) UZl lai thicn vo anh
hucrng ctra GH nhu xi mdng. N6 dugc m6 ta
nhu mOt l6p bao bgq circ hat va inh hucrng lcrn
dtin dac tinh din hoi ctra trAm tich. Bdi vOy
trong nghiCn cuu sau nay ctra Lee (2002) U2l
cfrng nhu nghiCn cr?u cria Carcione vd rinivella
(2000) 1.61, d5 phht ffi}n dga tr6n chch ti6p cfln
ly thuytit _Riot trong d6 s6ng dia ch6n truyAn
tlong 16 r6ng bao g6m 2 thdnh phAn khdng trQn
l6n nhau dugc. C0n nhic sU t6n t?r 2 ch-Art riln
(le c6c hat vd GH voi nu6c). Gei vd carcione
t9l ndm 2003 tdng qu6t h6a mo hinh dua trOn
6nh hucrng cria ham lugnrg GH, d0 r6ng, dO b6o
hda, modul ddn troi cira da khong rh*u ch6t
long, ctra chlrtlong vd c6c hat dang iE".

K$_ 00t0,
/,Krr+;G*
5

, r-0ot,,"l 4
=Tr ^=JHM

K +?o,* ] 
3

Gq=l . ^,r, ---.=* t,hta, -l-E 
lo*,.?(T#*l ".?W)

_Grpt (gx*, *gG*\
6 ( K*+ZG, )

trong do: 0, li, d0 r6ng tucrng Lmg phU thuQc vdo
b6n kinh hat; K modul khoi cira hat; Kau vd
Gauld modul khoi va modul truot cira trAm tich,
no phU thuQc vdo iry sudt hieu dung, dugc tinh
theo cong thuc Hertz-Mindlin ( 1949). cAn ph0n
biet GH. dong vai tro le phan cLmg hay 

- 
chart

l6ng. N6u nhu GH dugc coi la md ph6n cria
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!I+;:y" ii,+.- tich bo 
'oi itucrne-tre I _ =(p.-0) *! , (11)

Etu tich GH kh6gg qu6.sdu so vdi d6y M k^o kn '

!L'H'ffi1#"':;fi.H;:lJIflB,ff :ii.k:u i1,\e 
^oi,rktroi 

cria xuons d6 vd

L G mic ptruc nhirng nhuqc eiem -cu1z_ 
cnat rong' 

i6n Biot hay Gassman t16u kh6ng chi

ffi#llT',1",,1'xlhrf#i*,,,-,11"ffi i:#::""F"1'*"Tf *#:ffi,,:',ij

-:- cing gi6ng nhu gghi6n criu "t? k:k*(l-B)+B'M (10)

5.vd $ivella, nh?n thav l:",9Y: fiej-y 
Gassman chi ra M phvthuQc vdo h0 s5 Biot

r Biot - Gassman tet hgp vdi giathuytit ti' \rassrrau uru

o-,o. (,y s[^;a";j; gita s6ng ngang vd ptheo cOng thfc:
/ n r\

;"# #Tri,t ,1,#;'i r1[?:I]t_4 rug:iH:li;; 
xu{B d6, nghi.n cud cria Lee

riy cfing dA thenh c6ng voi tdi liQu th-1rc tO uu"u-',*::";'. 
r\

.rrqa chqn tli5 xdy dpg m6-hinh vfln tl5c / '-r ^L^ vraffic ri4 Tir , '
,:: tich chira GH img dung vdo ving bi€n voi a 1lr, t4 ) 

' cho xuong d6' Tt d6 co th6

vitit moi quan he gifra modul trugt cira dA ve

:.: chring ta dd bi6t, vfln t6c ctra s6ng <ldn modul trucrt ctra xucrng t16:

Iscuatrdmtichbdohoanu6ctIugctinh,,-lt^ok.,(M,,l
:gthirc: P= 4 i: ;: ;l;7 '\'-'
_. 4, 

r 
o^,*!ra^,lt-1t-6y')

lk+ L f. { n:-. o +^ L:- ^i ^*^ ^.- +L^., *A; ++,t

0\ He, sO Biot f do ty sO cira sg thay doi the
\ / / tich chdt long vdi sU thay d6i th6 tich ctra d6-

cta d6 du-o. c tinh theo c6ng thrlc: theo ei2t! t*"9 b.'* 
9n-' 

o?1 2 $:T!-'llt
trgng sO 3 pha n ve "L!/ thuyilt mfii trudrng anh

= (1 - 0) P*, + 0P /t, (8) 
hucrng 3 pha,,:

c,ii,; fi ld d0 r6ng, mat $0 cua xucrng d6 D -68, 7421

=ilT*v,__8,
,, plilc.ctham s6 dnn hdi dflc firmg cho o5i vOi nht'ng tt6 m.m hay b& roi thi h0 sti giot

,o,rt rrroi, modul trugt, mat dQ. dOc 10p vdi 6p su6t ve Lee (2002) U6l de tinh

:, ;;':#'##"G'3""si6;6"& f =;ffi+0'e846e ' (14)

a:n* lgli:" cuu ctra minh, Biot (1941) *"Ori trust cta trAm tich b6o hda nu6c
--.r\ mol lr:3 te ss thay AOi ttr6 tich cira U"".,,ri?.o-i,." ZOO+,
.:'ng trong 16 r6ng 6(Vil liL m6t tlai lugng ---- :
,.ri;#;,t"v?aiii'"attitvi"nari ,,-p*k.,(r-B)G'(r-a)'"+P,*B'MG'(y-O)".

:il:l 
d6i ctra thi5 tich oiua dd flv) theo u: 

Ula,,,,lr-o,(r-O),,,f

do: p, hE s6 Biotdo tV s6 cua sg thay d6i
ch ch6t long ve th0 tich cta d6. He s6 ndy

am cua dg r6ng; M ld modul do sg thay d6i
ir ip su6t thtry tinh cAn Ai5 qAy lugmg nu6c vdo

Di khong ldm thay dOi the tich cin d6. voi: p-(t-O)(p-P7)sh

(15)

vdi [t*o la modul trugt cua xuong dA G, n le cfrc

tham so theo ly thuy6t Biot Gassmann. Tri0n

khai theo ly thuyeL Lee (Lee 2004) n dugc tinh:

n -[to (0,+ze-0, 2351og,0 p)]l m, (16)

M+86(rr)
MI

(e)

(r7)

Khi do modul kh6i ctra dA dugc tinh
i giot B i((lrief vd nnk, 1990) vi modul

v6i: g le g:a t6c ve h lq do s0u c.'ira dfty biOn. M
dO cung cua d6 bi0n d6i tu I d}n 2 cho ciic da

mam. G duoc cho te su bt tru do anh hucrng

theo

kh6i
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cira s6t hay GH len d6. I(hi thti tich s6t ting, G
grim theo cdng thirc (Han vd n.n.k, 1986) [ l0]

G - 0,95 52+O,W8e-c"to'67t4

Bang L Cdc tham sd ddn nAi

Tham sd tlhn
trOi

Gi6 tri Ngu6n

Modul trugt
cua cht

45 Gpa Helgerud et al
( 1 eee)

Modul kh6i
cua cifi

36,6 Gpa Helgerud et al
( 1 eee)

Modul trugt
ctra s6t

6,85 Gpa Helgerud et al
( 1 eee)

Modul kh6i
cria s6t

20,9 Gpa Helgerud et al
( 1 eee)

Modul kh6i
ctra nudc

2,29 Gpa

Modul kh6i
ctra khi

1,11xl0-a Gpa Domenico
(1e77)

Mat dQ cua c6t 2,65 glcm3 Helgerud et al
( I eee)

Mat dQ cua s6t 2,58 glcm3 Helgerud et al
( 1 eee)

Mat dQ cua
nu6c

1.0 g/cm3

Mat d0 cua khi 7 ,78x10-4 glcm3 Domenico
(re77)

HiQn nay chua c6 t0t qua m6u tAi vung
nu6c s6u Viet Nam noi c6 tri6n vgng GH do
d0u khi thudrng nghiOn cuu nhfrng doi tuarrlg sdu
hbn, dgu tr6n t6ng hqp tei liQu c5c virrrg co GH
tr6n th0 gioi tpi th6m luc d1a, tAm thdi trong m6
hinh nay s6t dugc cho le chiOm 30% hay
Cv-0,3, DO rSng thay d6i; O - 0, 1+ 0,5, GH c6
huT lusng ld,tu O% d6n S0% huy c bi6n-d6i ru
0 d0n 0,8. KCt que tinh Vp, V, theo d0 r6ng vd
hdm lugng GH dugc trinh bay trong hinh 3 vd
hinh 4. Qua d6 ta cfrng nh6n they khi d9 rSng
thap thi d6 chria GH hdm lugnrg cao c6 vfln t6;
v6n thdp hon d6 chira GH hdm lugng th|rt. Tuy
nhi6n khi dQ rSng t[ng thi xu huong ndy sE d6i
ngugc lai. Trong nghiOn ciru ndy sg thay d6i d6i
vdi Vp dQ r6ng =0,4, cdn f/, dO r6ng =0,5.
XOt lufn

Nghi6n crnr ndy chi ld mQt phAn nghiOn cuu
nhfrng dac di6m 1i6n quan dtin tinh chdt ddn h6i
vd tti do ung dung phuong ph6p dia ch6n trong
tim kitim GH. I(Ot que chi ra dC xdy dUng *O
hinh vQn t6c s6ng ddn h6i ctra trdm tich chria
GH thi y6u tO ciu truc thpch hqc cira trAm tich
d6ng vai trd r6t quan trong. ViQc xdy dpg mO

(18)

voi Cr- la th0 tich cua set rrong d6.

Modul dan hoi cua d6, tr6m tich chria GH
su dun.-e phuong tri$ Hill trung binh (1952) voi
d0 rSng dugc l6p bang nuoc (y;

( 1e)

(2001)
c6c hQ

(20)

(2t)

(22)

vcrl

fi- (r- 0)(t-c.)

0,, -(l -c)0 ,

C la ham lugnrg GH.

Theo cong thuc ctra Lee vd Collett
t15l voi.C la ham luqng ctra GH. Khi d6
so dan hoi dugc tinh nhu sau:

k^.:;[* f,k*..[**) ,] 
,

tt*o : :[* f, /t'^.- 
[ **)' ]

vdP*o:[ 
,Zrf,n'-,),

t_(r-0)c.Jz r_of )

1_ 0r
(23)

(24)

(2s).c c0
Ji - ,-6,

X6t quA x0y dgng md hinh:
De ra), d1rng m6 hinh vfln tdc, circ tham s6

dugc su dung nhu trong bang 1 (circ tham s6
chu )'0u lal ,i, tai liQu !i6"g"khou, ODp Leg
161. site 995 noi co chua GH - Helgerud, L9g9
[13]). B0n canh do trong nghi0n cuu cria Hucrng
tll da chi ra mat cdt dia ch6n tai d6 kha ndng
ton tai GH tai d0 sau so voi d6y bicn le 600m
n6n trong c6n,_e thuc ( 1 7 ) su dUng h: 600(m).

Mac dn modul khoi cua GH co citc gLA tri
khSc nhau tu th6p nhat cua \\'inters ld S,O d6n
Waiter le 8,8 GPa (\'un. 2005). trong nghiOn
cuu ndy chring toi t4m thoi 161'gia trt 8.8 GPa.
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VAn tdc s6ng dgc
3500
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E 31oo
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rSta 2300t
'g 2too

F-$ rsoo

1700

1 500

Him luqng GH= 1Aolo

.'"":"-. Him luEng GH=8Oo/o

nffirqn * Him lUgng GH=Qolo

r-in t6c cho GH khSc biet so v6i x6y d1mg
hinh vfln t6c mQt circh truydn th6ng trong
khi. Mac dt GH chiiSm vi tri trong c6c l5
nhung khi tinh chc modul ddn h6i thi n6

: Cong vai trd nhu xuong d6. Vi vay kh6ng th0
:ing tryc ti0p circ phuong trinh nhu Hashin-

-Walpole, Voigt vd Reuss, Wood hay
chi la Biot- Gassman m6t circh dcrn thudn.

qua nghiCn ciru ndy d5 chi ru tqt Viet Nam

"-hua c6 tei h6u thuc tC vC cdc trAm tich
GH thi m6 hinh tinh vfln t6c theo c6ng

thuc Biot Gassman le hqp ly nh6t. Tu ket qui
x6y dUng m6 hinh vfln t6c cira trAm tich chua

GH ndy, nghiOn cuu cfrng chi r5 vai trd cua dQ

r6ng, hO sO Biot, y6u tO dO sAu cira tAng GH so

v6i d{ry bi0n, dO s6u nu6c, thdnh phAn cdt s6t

6nh hucrng 16n dtin viQc xdy dpg m6 hinh.
CuOi ctng, ktit qua nghiOn cuu ndy cflng chi

ra sg thay d6i gradient vfn t6c theo ham lugng
GH tu d6 khing dfnh cho hucrng ph6t tri6n
nghiCn cuu AVO tim kiiSm thdm dd vi dinh
lugng GH.

Ilinh 3. Miii quan hQ gifia dp rdng vd vQn tiic sdng dpc khi hdm luqng GH thay d6i

VAn tdc song ngang
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ABSTRACT
Capability for groundwater prospecting in quaternary sediment

rt HoaThang - BacBinh - BinhThuan by integrated electrical resistivity imaging 2D, transient
electromagnetic method and magnetic resonance sounding

Nguyen Tien Phong, Vietnam Institute of Geosciences and Mineral Resources
Tang Dinh Nam, Vietnam Institute of Geosciences and Mineral Resources

Ngo Van Btu, The Vietnam Geophysics Association of Science and Technologt
Following previously geophysical investigations, in HoaThang - BacBinh - BinhThuan area,

=-undwater resource is poor. Recently, Magnetic Resonance Sounding (MRS) is effectively
:::lied for groundwater investigation, especially in poor groundwater areas. This paper presents an
i:.lity of combination MRS with other geophysical methods such as Electrical Resistivity Imaging
:RI;, transient Electromagnetic Method (TEM) to explore groundwater. The results of ERI show a

-,=arly layered - setdiment structure, however, it could not carry out in the sand dunes areas. Thus,
;: used TEM method to delineate the aquifer which covers on the low resistivity layer related to
: =i' and weathered rocks. Yet the results could not quantitively define groundwater resorvoir and
-cate positions of drilling holes.'The MRS investigations has proven that it is a powrful tool to

i.:mate the potential of groundwater bearing and to determine the depth to top of the aquifer.

\GIrItN cUU vAN r6c cua rRAM ticn CHLIA GAs HYDRAT... (i6p theo trang 38)

ABSTRACT
Seismic velocities of hydrate - bearing sediments and application in exploration

Phan Thien Huong Hanoi |Jniversity of Mining and Geologt
Nguyen Thanh Tung Centerfor Oil and Gas Expolration and Production (EPC), VPI

Tran Van IJut, Hanoi University of Mining and Geology
Seismic method is one of the main and important tools to investigate the presence of gas

r.drate, especially in case whenthere is no other geological or geophysical techniques that can
:r"'vide quantitative information to study gas hydrate. In this paper, the authors analyse factors
riecting the seismic velocities and select optimal method to generate velocity model for sediments
:i:lttaining GH in deep water areas offshore Vietnam. The modeling results points out that mineral
f,ucture affect velocities of GH sediment, even though GH located in sediment's pore but it is
:,:asidered as a matrix during calculate elastic moduli. Moreover, porosity, Biot coefficient, depth
:: GH layer from seabed and depth of seabed, ratio between sand and shale affect velocities of
sliments too. This research also confirms the ability of application of amplitude variation with
: iset (AVO) analysis to predict sediment containing GH.
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