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NGHIEN CUU VAN TOC TRUYEN SONG CUA TRAM TiCH
CHUA GAS HYDRAT VA UNG DUNG

TRONG CONG TAC TIM KIEM THAM DO
PHAN THIEN HUONG, Truong Bai hoc Mé - Pja chat

NGUYEN THANH TUNG, Vién dau khi Viét Nam

TRAN VAN HOU, Truong Pai hoc Mé - Dja chadt
Tom tat: Phuong phdp dia chan 1a mét phirong phdp chii dao nghién cizu Gas hydrat (G H).
Tai Vi¢t Nam, trong khi cac phuong phdp dia vt Iy, dia chdt khac dia chdn chuwa cung cap
dwoc thong tin mét cach dinh lwong Vé tiém ndng GH thi viéc khai thac cac tham so tir
phuong phdp dia chan 1a mét viéc can thiét va cd'p bach. Vdn toc truyén song trong moi
truwong chiza GH la mgt trong nhizng thong tin cé gia tri duoc khai thac ter tai licu nay.
Trong khudn khé cua bai béao, C&c yéu té danh hwéng dén van toc va viéc liwa chon phwong
phap xay dung mo hinh van toC cho tram tich chita GH trong diéu kién Viét Nam da dwoc
nghién curu. Két qua chi ra cau tric thach hoc danh hweng lén dén van toc, mac di GH
chiém v; tri trong céc 16 rong nhung khi tinh cac modul dan héi thi n6 lai déng vai tro nhuw
xuwong dda. Ngoai ra, dé réng, hé sé Biot, yéu té dg sau cua tang GH so véi dday bién, do sau
nudc, thanh phan cdt sét ciing lam thay déi van téc truyén song trong tram tich. Nghién citu

nay ciing da chi ra kha nédng iing dung thude tinh AVO d@é nghién cizu tram tich chiza GH.

Mé dau

Gas hydrat (GH) duoc dinh nghia la
hydrocacbon tén tai bén vitng trong tu nhién &
thé ran khi cac phan ta hydrocacbon kep giita
nhitng phan tir nude tao thanh céc tinh thé [1],
tai day hoan toan khong cé su tham gia cua cac
yéu té hoa hoc (chemical bonds) dé giit cac
phan tir hydrocacbon trong cau tric. Nhing
phan tir nay chi bén virng tai diéu kién nhiét do
va &p suit xac dinh, thuong gap ¢ ving bién sau
hoac vung cuc (polar) [2].

Trén thé giéi, GH da duoc tim thay bing
cac phuong phap khac nhau, tir phuong phap
dia Chat nhu dia mao day bién, dia hoa, phan
tich mau tram tich dén nhitng phwong phép dia
vat 1y nhu phuong phap dién tro suat, phuong
phap dién tu, phuong phap Tu Telua, phuong
phap dia vat ly giéng khoan va phuong phap dia
chan. Dac biét tai Viét Nam, nghién ctu GH
mGi chi trong giai doan dau cua tim Kiém tham
do, s lieu hién dang c6 chu yéu tir sb lieu
nganh dau khi thu duoc trong qua trinh tim
kiém tham do dau khi. Vi vay trong nghién ciru
nay, viéc xac dinh sy ton tai cua GH cha yéu
dwa trén nhitng biéu hién dic trung theo tai liu
dia chan dau khi.

Trong nghién cuu cia Huong [1] da chi ra
khé chi tiét dic tinh dia chin mat mo phong day

bién (BSR) dic trung cho day cua tap GH bén
virng (GHSZ). Tuy nhién, trong thuc té, viéc
nhan biét va Iy giai mat BSR cho sy ton tai GH
khéng phai ltc nao ciing rd rang vi c6 nhiéu yéu
t6 dia chat khac ciing c6 thé tao nén nhirng mit
phan xa manh véi dac trung tuong tu mat BSR
thi du nhu bién dbi Opal [3]; cac dai khi ndng
hodc cac I6p tram tich carbonat. Céc tap phun
trao gan day bién ciing c6 dic diém gidng su
thoat khi cia GH theo tai liéu day bién. Ngoai
ra, tai mot sé viing khong ton tai mat BSR mac
dd GH c6 mat tai d6. Nhu vay ngoai yéu té 1a
mat BSR, ching ta can phai tim hiéu thém
nhitng dic diém khac ma GH c6 thé thé hién
trén tai liéu dja chin. Tham sé dau tién mang
yéu t6 dinh lugng trong dia chan chinh 1a van
téc. Chinh vi vay chung toi di tim hiéu, nghién
ciru v& van toc cua tram tich chaa GH, cac dic
tinh dan hdi va xay dung md hinh cho van toc
cua tram tich chira GH, cac két qua duoc trinh
bay trong bai bao nay.

Van tdc cua tram tich chta GH 13 mot van
dé con dang duogc tranh luan do hién nay viéc
xéac dinh van toc céc tram tich chira GH trén thé
giéi c6 nhiéu cach tiép can khac nhau va chua
c6 phuong phap nao thuyét phuc duoc hoan
toan. Trong nghién ctu nay, mot s phuong
phép nghién ctu van téc truyén song caa tram
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tich chira GH s& duoc xem xét va lya chon lam
co s& xay dung md hinh van téc GH phuc vu
nghién ciru GH tai viing bién Viét Nam.

Céac phwong phap xac dinh van téc tir
tham sé vat Iy tang chira GH

D ¢6 nhiéu cdng trinh nghién ciu xac dinh
van téc cua GH thi du nhu két qua do trong
phong thi nghiém cua Whalley (1980) véi Vp
cua GH la 3,31 km/s [21]; cua Winter va n.n.k
(2000) Vp= 3,65 km/s [22]; cua Miller va n.n.k
(1991) [17] GH trong tram tich chtra nudc bién
la 1,7 km/s hay cia Rowe va Gettrust (1993)
Vp=2,5 km/s [20]. Tai sao CAC van toc cua tap
tram tich chira GH trong cac nghién cau lai
khac nhau nhu vay?

Trén nguyén tac, nhitng phuong phéap nay
déu tiép can dua trén 1) tinh chat vat ly cua cac
thanh phan cua tram tich; 2) tong hop ching lai.
Tuy nhién do cach nhin nhan céc thanh phan
anh huong 18n van téc khac nhau dan dén két
qua tinh van toc khac nhau, diéu nay lam céc
nha dia vat ly khé 1a bbi réi. Trong nghién ctu
cua Lee va nnk (1996) [14] sir dung phuong
trinh trong sé (WE - weighted equation); Ecker
va nnk (1998) [11], Dvorkin va Nur (1996) [8]
sir dung phuong phap "ly thuyét méi truong 3
pha” (three phase effective-medium theory -
TPEM); Carcione va Tinivella (2000) [6], Gei
va Carcione (2003) [9] lai sir dung "Ly thuyét
ba pha Biot (TPB)" dé tinh van téc cua tram
tich chara GH. Mdi phuong phéap déu dua trén
nhitng co s¢ cu thé dé &p dung nén nhin chung
c6 uu va nhuoc diém cuaa no.

Tir cac nghién cau, tap tram tich c6 chta
GH c6 thé duoc chia 1am 2 loai chinh véi vai
tro cua GH khac nhau trong két cdu cua thanh
hé (formation):

a) GH tro thanh mot phan cia khung da
(hay con goi la xi mang), xi mang hoa phan tiép
xuc cua cac hat 1am vitng chic céc tram tich.

Trong truong hop nay GH vira lam giam do
rdng, vira anh huong dén do cing tram tich;

b) GH dong vai trd chat Iap day trong cac
15 rong, khi nay GH duoc hinh thanh tach roi
VGi phan tiép xuc gitra cac hat, vi vay anh
huong cia GH tdi d6 cang cua khung da la
khong dang ké (hay modul truot ciia da chia
GH it thay doi).

Mot vai nghién ctu chi ra khi ham lugng
GH cao thi vai tro cua GH bién doi tir dang b
sang dang a. Pay chinh 1a co s¢ dé tinh van téc
truyén séng dia chan trong mdi trudng tram tich
chira GH theo céc phuong phép khéac nhau.

1. Phwong phép "Phwong trinh trong sé 3
pha'

Lee va n.n.k [14] vao nam 1996 da dua ra
phuong phép trong sé (weighted equation) WE
dua trén thoi gian trung binh 3 pha (Willie,
1958) [24] va phuong trinh Wood [23] ciing
danh cho 3 pha (1941) dé thu duoc mdi quan hé
gitta van toc song doc P va lugng GH lap day
trong céc 16 rong theo loai b néu trén (hinh 1).

Trong phwong trinh thai gian trung binh
3 pha: (Wyllie va nnk, 1958) [23] thi van téc
cua toan bo khéi da duoc tinh bang tong van téc
theo ty I¢ khdi lrong cua cac thanh phan. Trong
phuong phap nay GH duoc dong vai tro nhu Xi
mang cua da. Sau d6 Peason va n.n.k (1983)
[19] da dua ra cong thic tinh nhu sau:

1_40-5) 45 (-9)

(1)
vV, oV, Vv,V

trong do: Vp 1a van téc séng doc cua da chira
GH (toan bo khéi da);

Vi la van téc séng doc ciia GH nguyén chit;

Vw la van téc séng doc cua chét long chira
trong 16 rong;

Vm 1 van téc cua xuong da;

¢ 1a d6 rong;

S la ham lugng cia GH trong cac 16 rong.
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Nén ghép lat

Chat rin
Hinh 1. So d6 biéu dién mé hinh WE dé tinh theo phwong phép trong sé
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Mot s6 nghién ciu dua ra bang chang van
tdc quan sat duoc cua mot s6 loai da phd bién
(khéng ngam nudc - unhydrate) khéng phai lac
nao ciing dung vai phuong trinh (1). Trir truong
hop van téc cua xuwong da thap - tuong tng vVéi
céac da khong bi nén.

Phuong trinh Wood (1941): ciing 1a phuong
trinh dugc dung dé tinh van toc truyén song
trong moi truong tram tich chira GH:

1 _¢a-5) (-¢) ¢S
2 2 2 2 7 (2)

Ny PN PuVa pth

trong do: p - mat do caa tram tich chira GH;
pm - Mat do cua xuong da;
pw - Mat do cua chat long trong 16 rdng.

Ciing gidng nhu phuong trinh thoi gian
trung binh, phuong trinh nay cling khong phai
lic nao ciing dang. Bac biét trong moi truong
tram tich bién, doi khi nd cho gia tri thap hon.
Phwong trinh trong sé 3 pha

Céc thong sb vat 1y cua tang chira GH ciing
c6 thé tinh toan bang phuong phap phuong trinh
trong s6. Theo nghién ctru Nobes (1986) [18],
dua trén tinh chinh xac ctia phuong trinh Wood
va Peason theo thanh phan cua tram tich thi cong
thirc phwong trinh trong s6 3 pha duoc xdy dung:

1 Wg¢(@L-S) +1 We¢(@d-S) | 3)

Vp Vpl sz
trong d6: Vp1 1a van tdc song doc theo cong
thirc Wood (2);

Vp2 1a van téc song doc theo cong
thirc Peason (1);

W la trong sb;

n 1a hing s6 mo phong qua trinh tao
da, lién quan dén ham lwong GH trong tram tich.

Trong s6 W udc luong tir Vp cia cac trim
tich khong chira GH va n dugc chon cho phu
hop v6i ham luong GH.

Loi thé cua phuong phap nay la sy don
gian cua phuong trinh va cac tham s6 W, n c6
thé thay d6i dé phii hop v6i s6 lidu. Tuy nhién,
no lai bi gidi han do khong chira y nghia vat ly
ma dya trén thuc nghiém, thuong thi né s€ phai
c6 mot bo s6 lidu thuc té dé suy ra gid tri W va
n, sau d6 ap dung vao mét vung tuong tu. Cung
v6i d6, anh hudng ciia cac gia tri c6 thé thay doi
nhu nhiét 46, ap suét lai khong duoc tinh dén.
Phuong phap nay khéng phu hop véi nghién
ctu GH tai Viét Nam khi chung ta chua co s6
ligu thyc tién dé 1am co s& xac dinh W, n.

2. Phwong phép 'Ly thuyét moi trwong anh
hwéng 3 pha' (three phase effective- medium
theory TPEM)

Ecker va nnk (1998) [11] da can nhac 2
truong hop trén quan diém co hoc (mechanical)
phu thudc vao hinh thai hoc cua GH: md hinh xi
mang va md hinh tiép xuc giita cac hat (nhu &
trén da noi). Trong mé hinh xi mang, GH dong
vai tro xi mang trong qua trinh héa da, xi mang
hoa phan tiép xic caa céc hat 1am ving chic
cac tram tich. Trong mé hinh tiép xuc giita cac
hat, GH duoc hinh thanh tach roi vai phan tiép
xUc giita cac hat, anh huong yéu hoic khéng
anh huong tai @6 ctng cua khung da. Ca 2 mé
hinh nay dua trén gia thuyét mdi truong 3 pha
(three phase effective medium theory) TPEM,
trong d6 md ta méi quan hé giita modul dan hdi
cua d4, cau trGc hinh hoc cua céc 16 rdng va
chat long lap trong cac 15 rong.

Trong mé hinh GH dong vai tro xi mang

Trong truong hop nay, GH xi mang hda
phan tlep xuc gitra cac hat tao nén trAm tich,
phan yéu nhét trong ciu tric c¢6 dang hat (hinh
2a). Trong truong hgp nay GH gia c6 thém do
cing cua da.

\ GH bao quanh cic hat

GH tzi nhime chd titp
xic gitra ciac hat
% g Hat trim tich

E =

Hinh 2. 2 mé hinh thé hién vai tro GH trong cdu triic tao dé ciia tram tich
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Su tac dong co hoc lén da bit budc phai
truyén qua phin xi ming cau két giita cac hat,
ban than van tdc truyén song cia GH cao so voi
cac loai d4 khac nén van tdc song dia chin
trong tram tich chira GH cao hon cic da gdc
xung quanh (d4 khong chia GH). Anh hudng
ctia chiing dugc thé hién nhu sau:

K, =" Agys, (4)
6 3
Ker  3n(1—¢,)
G, =—2 4 /G.S 5
eff 5 20 HYr ()

Vi Keit VA Geir 12 modul khdi va modul trugt
cua da khi c6 GH; Ky va Gp 1a modul dan hoi
cua riéng GH; ¢o 12 do rong cia da trude khi
GH xam nhap va n 1a gia tri trung binh cua sd
tiép xtic trén mot hat; Sp va S, 1a ty 18 gitra do
cung vudng goc va do cung trugt ciia xi mang
va cac gia tri nay phu thudc vao sy tiép xuc
gitra cac hat. Cac gia tri dugc tinh theo v - h¢ )
Poisson, modul trugt cia cac hat trAm tich va
GH riéng ré, ngoai ra, Sy va S; con phu thudc
vao o 13 ty sb ban kinh cta phan xi ming véi
ban kinh hat (Ecker va n.n.k, 1998) [11].
Trong mé hinh GH tram tich xa cdc hat

Trong truong hop GH tich tu xa cac hat
(hinh 2b), GH khong anh huéng dén cac tham
s6 dan hoi cia da. Khi do, co thé s dung
phuong trinh Hashin Shtrikman vé&i ranh gioi
dudi:

-1

/ 1-¢,/ 4
Keff — ¢0 fc + ¢£ ¢c __GHM
Kum +§GH,\,I K+—-Guu
-1
fo: ¢0/¢c 1_¢0/¢c
G GHM gKHM +8GHM G+ GHM 9KHM +8GHM
6 | Ky +2G,, 6 | Ky +2G,y
G [ 9K +8Gpy . ®)
6 | Ky +2G,

trong d6: ¢ 1a d6 rdng twong tmg phu thudc vao
ban kinh hat; K modul khdi ctua hat; Kym va
Ghm 1a modul khdi va modul truot cua tram tich,
nd phu thude vao ap suat hiéu dung, dugc tinh
theo cong thirc Hertz-Mindlin (1949). Can phan
biét GH dong vai trd 1a phan cting hay chét
long. Néu nhu GH dugc coi 1a mot phan cua
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chit 1ong (déng vai trd 14p 16 rdng) thi modul
trugt doc 1ap voi ham luong GH va modul khéi
duoc tinh theo cong thuc Reuss trung binh cia
GH va chat 16ng trong 16 rdng. Néu GH dugc
coi nhu phan ctng thi ca modul khdi va truot
déu dugc tinh theo cong thirc Reuss trung binh
ctia d4 tram tich, GH va chat 1ong.

Ca 2 mo6 hinh nay dya trén gia thuyét moi
truong 3 pha (three phase effective medium
theory) TPEM, trong d6 mo ta mdi quan hé
giita modul dan hoi cua d4, cdu tric hinh hoc
ctia cac 16 rong va chit 1ong lap trong cac 16
rong.

Trong md hinh GH lién két giita cac hat
(grain contact model) voi GH la thanh phan cua
phan cling cta trAm tich, van toc P thip hon
30-40% gia tri that, néu GH duoc cho 13 mot
phan cta chét 1ong trong 16 rong thi md hinh du
doén Vs doc lap véi do bio hoa cua GH, diéu
nay nguoc lai véi quan sat thuc té cta viing co
d6 bao hoa GH cao (Collett va n.n.k, 1999)
[13]. Nhuoc diém nita trong phuong phap nay
1a Vs cao bt thuong khi do rong cua da cao.
Tai liéu thuc té tai vung Alaska cling da chi ra
phuong phap nay khong phu hop.

3. Phwong phép Biot - Gassman

Tur 2 phuong phép trén, so sanh md hinh
v6i tai liéu thuc té déu khong khép. Nhirng
nghién ctru sau d6 nhu cia Helgerud (1999)
Sakai (1999) [13] Lee va Collet (2001) [15] déu
chi ra anh hudéng cia GH nhu mot thanh phin
lip day 16 rdng. Bén canh d6 nhirng phan tich
cia mau 16i nhu tai Blake Ridge (ODP Leg
164) thi Guerin (1999) [12] lai thién vé anh
huéng cia GH nhu xi mang. NO dugc md ta
nhu mdt 16p bao boc cac hat va anh huong lon
dén dic tinh dan hoi cta trAm tich. Boi vay
trong nghién clru sau nay cua Lee (2002) [12]
cling nhu nghién ctru cua Carcione va Tinivella
(2000) [6], da phat trién dya trén cach tiép cén
ly thuyet Biot trong do s6ng dia chan truyén
trong 16 rong bao gom 2 thanh phan khéng tron
1An nhau dwgce. Can nhic sy ton tai 2 chét rin
(la cac hat va GH v¢i nudc). Gei va Carcione
[9] nam 2003 tong quat hoa md hinh dya trén
anh huong cua ham lugng GH, do rSng, do bao
hoa, modul dan hdi cua da khong chura chét
10ng, ctia chat 1ong va cac hat dang ran.



Lee ciing gidng nhu nghién ctu cua
Carcione va Tinivella, nhan théy néu dua trén ly
thuyét Biot - Gassman két hop véi gia thuyét ty
sO van tdc (ty sd van tdc giita song ngang va
song doc) ctia d4 tram tich b roi (twong Gng
v6i tram tich GH khong qua sdu so voi day
bién) lién quan toi ty sO van toc cua xuong da
va van tc thanh phan chat long trong 16 rong,
c6 thé khic phuc nhitng nhuoc diém cia 2
phuong phap trude do la phu:ong phéap "Phuong
trinh trong sb 3 pha" va phuong phép "Ly
thuyét mdi truong anh huong 3 pha". Phuong
phap nay ciing di thanh cong véi tai liéu thuc té
tai vung Mallik, Canada. Vi vay, phuong phap
nay s& duoc chon dé xay dyng mé hinh vén toc
cho tram tich chita GH trng dung vao ving bién
Viét Nam.

Nhu chiing ta da biét, van téc cua song dan
h6i Vp, Vs cta tram tich bdo hoa nudc duge tinh
theo cong thurc:

va v, = £ (7)

v6i K, 1, p1a cac tham sb dan hoi dic trung cho
da: modul khbi, modul trugt, mat do.
Mat do cua da duogc tinh theo cong thuec:

:(l_¢),0ma +doq, (8)

Véi @, pma, pn la dd rOng, mat do _cua xuong da
va mat do cua chat 1ong trong 15 rong.

Trong nghién ctru cua minh, Biot (1941)
tim thdy mdi lién hé sy thay do6i thé tich cua
chit 16ng trong 16 rong &Va) 1a mot dai lugng
phu thudc vao sy thay d6i ap suat thuy tinh &(p)
va sy thay doi cua thé tich cia da &V) theo
cong thirc:

5(vﬂ)=¥+ﬂa(v) (9)

trong d6: S - hé s6 Biot do ty s6 cua sy thay ddi
thé tich chat long va thé tich cta d4. Hé s6 nay
Ia ham cua d6 rong; M 1a modul do sy thay doi
clia &p suét thity tinh can dé day lugng nudc vao
da ma khong lam thay d6i thé tich cta da.

Khi d¢6 modul khéi cia da duoc tinh theo
hé s6 Biot £ (Krief va nnk, 1990) va modul khdi
cta xuong da:

k=K, (1-8)+B°M (10)

Gassman chi ra M phu thudc vao h¢ s6 Biot
L theo cong thuc:

1_(B-9), ¢
M K Ky '

ma
v6i Kma VA ka 1a modul khdi ctua xwong da va
chat long.

Tuy nhién Biot hay Gassman déu khong chi
ra mdi quan hé giita modul trugt cua da va
modul trugt ctia xuong déa, nghién ctru cua Lee
(1996) da chi ra:

V, =V, a (1—¢)

(11)

(12)

-1 -
v6i a=(V,/V,) cho xuong d4. Tir d6 c6 thé
viét mbi quan h¢ gitra modul truot cua da va
modul trugt cua xuong da:

2 2
_ /umakma (1_ﬂ)(1_¢) +/umaﬂ2M (1_¢)
kma +g-uma |:1_(1_¢)2]

Hé s6 Biot £ do ty sb cia su thay d6i thé
tich chéat long v6i sy thay d6i thé tich cua da.
Déi voi nhitng d4 mém hay bo roi thi hé sb Biot
doc 1ap vé6i ap suat va Lee (2002) [16] di tinh
theo gid tri trung binh dua trén 2 phuong phap
trong s6 3 pha " va "Ly thuyét mdi truong anh
huong 3 pha":

po_ 087421 4 agngg

1 4 p(#+0,40685)/0,09425

. (13)

(14)

Modul trugt cta tram tich bdo hoa nudc
duoc tinh theo Lee 2004

_ Hakia (1= B)G* (1=9) " + 1, MG (1 9"
k. +3ﬂma[1 G?(1-¢) J

(15)
Vv6i Uma 12 modul truot cia xuong dé G, n la cac
tham s6 theo ly thuyét Biot - Gassmann. Trién
khai theo 1y thuyét, Lee (Lee 2004) n duoc tinh:

=[10(0,426-0,235log,, p)|/m,  (16)
voi: p=(1-¢)(p-pq)oh (17)

voi: g 1a gia tée va h 1a d6 sdu cua ddy bién. M
dd cung cua da bién doi tir 1 dén 2 cho céc da
mém. G duogc cho la sy bu trr do anh hudng
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ctia sét hay GH 1én da. Khi thé tich sét tang, G
giam theo cong thirc (Han va n.n.k, 1986) [10]

G =0,9552 +0,0448¢ ©/00%74 (18)
v6i Cv 14 thé tich cua sét trong da.
Modul dan hoi ctia da trAm tich chira GH

sir dung phuong trinh Hill trung binh (1952) v6i
d6 rong dugc lap bang nudc ¢a:

Gy = (1_C)¢ ,
C la ham leong GH.

Theo cong thuc cua Lee va Collett (2001)
[15] voi C 1a ham lugong cua GH. Khi do cac hé
s0 dan hoi duogc tinh nhu sau:

(19)

[Z s [ZKT j } (20)
{Zfﬂma [Z k j } (21)
i=1 :uma
Vapma :|:23: fiprina} ' (22)
vOl
—4)(1-C
—4)C
f% , (24)
=g (25)

Két qua xay dung md hinh:

bé x4y dung md hinh van tdc, cac tham sd
dugc sir dung nhu trong bang 1 (cac tham sb
chii yéu ldy tir tai lieu giéng khoan ODP Leg
164, site 995 noi c6 chira GH - Helgerud, 1999
[13]). Bén canh d6 trong nghién ctru cia Huong
[1] dé chi ra mat cit dia chan tai d6 kha ning
tdn tai GH tai do sdu so voi day bién 1a 600m
nén trong cong thirc (17) sir dung h= 600(m).

Mic di modul khdi cua GH cé cac gia tri
khéac nhau tur thép nhét ctia Winters 13 5,6 dén
Waiter la 8,8 GPa (Yun, 2005), trong nghién
ctru ndy chiing t6i tam thoi lay gia tri 8.8 GPa.
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Bdng 1. Cdc tham sé dan hoi

Tham s6 dan Giatri Nguon
hoi
Modul truot 45 Gpa Helgerud et al
cua cat (1999)
Modul khéi 36,6 Gpa Helgerud et al
cua cat (1999)
Modul truot 6,85 Gpa Helgerud et al
cua sét (1999)
Modul khéi 20,9 Gpa Helgerud et al
cua sét (1999)
Modul khéi 2,29 Gpa
cua nudc
Modul khéi | 1,11x10” Gpa | Domenico
cua khi (1977)
Mat do cua cat 2,65 glcm® Helgerud et al
(1999)
Mat do cua sét 2,58 glcm® Helgerud et al
(1999)
Mat d6 caa 1.0 g/lcm?®
nrde
Mat d6 cua khi | 7,78x10* g/cm® | Domenico
(1977)

Hién nay chwa c6 két qua miu tai ving
nude sdu Viét Nam noi c6 trién vong GH do
dau khi thuong nghién ctru nhirng d6i tuong sau
hon, dwa trén tong hop tai liéu cac ving c6 GH
trén thé gidi tai thém luc dia, tam thoi trong mo
hinh nay sét dwoc cho 1a chiém 30% hay
Cv=0,3, P rdng thay dbi: ¢ = 0,1+ 0,5, GH c6
ham lugng 1a tir 0% dén 80% hay ¢ bién doi tir
0 dén 0,8. Két qua tinh Vp, Vs theo do rdng va
ham luong GH duoc trinh bay trong hinh 3 va
hinh 4. Qua d6 ta ciing nhan thiy khi do rong
thap thi d4 chira GH ham lugng cao c6 vén tdc
van thip hon da chira GH ham luong that. Tuy
nhién khi do rdng tang thi xu hudng nay s& doi
nguoc lai. Trong nghién ciru ndy sy thay d6i ddi
voi Vp do réng ~0,4, con Vs dd r5ng ~0,5.

Két ludn

Nghién ctru nay chi 1d mot phan nghién ctru
nhitng dic diém lién quan dén tinh chat dan hoi
va tir d6 ing dung phuong phap dia chin trong
tim kiém GH. Két qua chi ra dé xdy dyng md
hinh van tdc song dan hdi cia tram tich chira
GH thi yéu t6 céu trac thach hoc cua tram tich
dong vai tro rat quan trong. Viée xdy dung mo



hinh vén téc cho GH khéc biét so v6i xdy dung
md hinh van téc mot cach truyén théng trong
dau khi. Mic du GH chiém vi tri trong cac 16
rong nhung khi tinh cac modul dan hoi thi no
lai dong vai tro nhu xwong da. Vi vay khong thé
str dung truc tiép cac phwong trinh nhu Hashin-
Shtrikman-Walpole, Voigt va Reuss, Wood hay
tham chi 1a Biot- Gassman mdt cach don thuan.
Két qua nghién ctru nay da chi ra tai Viét Nam
khi chua co tai liéu thuc té vé& cac trdm tich
chira GH thi md hinh tinh van tdc theo cong

thirc Biot Gassman 14 hop ly nhét. Tur két qua
xay dung md hinh van téc cua tram tich chua
GH nay, nghién ctru ciing chi rd vai tro cua do
rdng, hé sé Biot, yéu té do sau cua ting GH so
VGi day bién, do siu nudc, thanh phan cat sét
anh huong 16n dén viéc xay duyng md hinh.

Cubi cuing, két qua nghién ctru nay ciing chi
ra su thay doi gradient van tc theo ham luong
GH tir d6 khang dinh cho huéng phat trién
nghién cau AVO tim kiém tham do va dinh
luong GH.

Van tdc séng doc

3500 9

3300 AN
& 3100 ‘ll

E 2900 \

-
S 2700 &

-]
£ 2500 \
% 2300 ~

+— Ham lvong GH=10%

u
‘E 2100 LS

Ham lugng GH=80%

£ 1900 A

A = Ham luvgng GH=0%

1700

1500

DB réng

0 0.1 0.2 03 04

0.5 0.6

Hinh 3. Mgi quan hé giita dg rong va vdn toc song doc khi ham heong GH thay doi

~ n' rd
Van toc song ngang
2500.000
T 2000.000 &
£ N\
ao ey
E: 1500.000 -
E., ""-..\ _ —&— ham Iwong GH =10%
‘® 1000.000 = --M--ham lvong GH=80%
-] T :
pa T . Ham lwong GH=0%
<. et |
€ 500.000
0.000
0 0.1 0.2 0.5 0.6
Do réng

Hinh 4. Méi quan hé giita d6 rong va vdn téc séng ngang khi ham heong GH thay doi

TAI LIEU THAM KHAO

[1]. Phan Thién Huong, Nguyén Thanh Tung,
Bui Thi Hanh, 2016. Nghién cuu wng dung dia

chan trong tim kiém khi hydrat khu vuc Tu
Chinh - Viing May, Tap chi khoa hoc va Cong
nghé Bién , Tap 16, sé 1, DOI: 10.15625/1859-
3097/16/1.

37



[2]. Chand S., Minshull T.A., Gei D., Carcione
J.M., 2004. Elastic velocity models for gas-
hydrate - bearing sediments - a comparison.
Geophysics J. Int., VOI 159, pp 573-590

[3]. Berndt C., Bunz S., Clayton T., Mienert J.,
Saunders., 2004. Seismic character of bottom
simulating reflectors: examples from the mid
Norwegian margin. J. Marine and Petroleum
Geology Vol. 21, pp. &23-733

[4]. Biot, M.A., 1941. General theory of three
dimensional consolidation. J. App. Physics, 12,
155-164.

[5]. Carmichael, R.S., 1989. Practical handbook
of physical properties of rocks and minerals:
CRC Press, 741 p.

[6]. Carcione, J.M., Tinivella, U., 2000. Bottom
simulating reflectors: seismic velocities and
AVO effects. Geophysics 65, 54— 67; Errata
2001, 66, 984.

[7]. Domenico, S.N., 1977. Elastic properties of
unconsolidated  porous sand  reservoirs:
Geophysics, v. 42, p. 1339-1368.

[8]. Dvorkin, J., and Nur, A., 1996. Elasticity of
high-porosity sandstones: Theory for two North
Sea data sets. Geophysics, 61, 1363-1370

[9]. Gei, D., Carcione, J.M., 2003. Acoustic
properties of sediments saturated with gas
hydrate, free gas and water. Geophys. Prospect.
57,1-17.

[10]. Han, D., Nur A., Morgan D., 1986. Effect of
porosity and clay content on wave velocities in
sandstones. Geophysics, Vol.51, pp. 2093-2107.
[11]. Ecker C., Dvorkin J., Nur A., 1998.
Sediments with gas hydrate: internal structure
from seismic AVO. J. Geophysics, Vol.63, pp.
1659-16609.

[12]. Guerin, G., Goldberg D. and Meltser A,.
1999. Characterization of in situ elastic
properties of gas hydrate - bearing sediments on
the Blake Ridge. J. Geophysics Research , Vol.
104, pp. 17781-17795.

[13]. Helgerud, M. B., Dvorkin J., Nur A,
Sakai A., Collet T., 1999. Elastic wave velocity
in margine sediments with gas hydrate.
Effective medium modeling: Geophysical
Research letter, Vol. 26, pp. 2021-2024

[14]. Lee M.W., Hutchinson D.R., Collette T.S.,
Dillon W.P., 1996. Seismic velocities for

38

hydrate- bearing sediments using weighted
equation, J. of Geophysical research, Vol. 101,
NO B9, pp. 20,347-20,358.

[15]. Lee M.W., Collet T.S., 2001. Elastic
properties of gas hydrate- bearing sediments. J.
Geophysics, Vol. 66, No 3, pp. 763-771

[16]. Lee M.W., 2002. Biot- Gassmann theory
for velocities of gas hydrate -bearing sediments.
Geophysics, Vol. 67, pp.1711-17109.

[17]. Miller J.J., Lee M.W., Huene R., 1991. An
analysis of a seismic reflection from the Base of
a Gas hydrate zone, Offshore Peru. The
american Association of Petroleum Geologists
Bulletin, Vol. 75, No 5, pp. 910-924.

[18]. Nobes, D.C., Viilinger, H., Davis, E.E.,
Law, L.K., 1986. Estimation of marine
sediment bulk physical properties at depth from
seafloor geophysical measurements. J.Geophys.
Res. 91, 14033-14043.

[19]. Pearson, C.F., Hallek P.M., McGuire P.I.,
Hermes R. and Mathews M., 1983. Natural gas
hydrate deposits: A review of in situ properties.
Journal of Physical Chemistry, Vol 87, pp
4180-4185

[20]. Rowe, M. M., J. F. Gettrust, 1993. Fine
structure of methane hydrate-bearing sediments
on the Blake Outer Ridge as determined from
deep-tow multi-channel seismic data. Journal of
Geophysical Research, 98, 463-473

[21]. Whalley, E. 1980. Speed of longitudinal
sound in clathrate hydrate, J. Geophysic
Reserach, Vol. 85, pp. 2539-2542

[22]. Winters, W.J., Dillon, W.P., Pecher, I. A.,
Mason D.H., 2000. GHASTLI-determining
physical properties of laboratory hydrate,
Natural Gas hydrate in Oceanic Permafrost
Environments, Coastal Systems and Continental
Margins. Vol.5, Pp. 317-322, ed Max M.D.,
Kluwer, Dordrecht.
[23]. Wood, A.B., 1941. A Textbook of Sound.
G Bell and Sons, Ltd., London
[24]. Willie M.R.J., Gregory A.R., and Gardner
G.H.F., 1958. An experimental investigation off
factor affecting elastic wave velocities in
porous media. Geophysics, 23, pp. 459-49.
(xem tiép trang 57)



