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Tap chi KHKT Mo - Dia chdt, s6 54, 04/2016, (Chuyén dé Dia vat ly), tr.31-38

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, Truwong Pai hoc Mo - Pia chat
” NGUYEN THANH TUNG, Vién dau khi Viét Nam
o3 TRAN VAN HUU, Trwong Pai hoc Mo - Pia chat

oo Tém tit: Phwong phdp dia chdn la mét phwong phap chii dao nghién ciru Gas hydrat (GH).
am Tai Vi¢t Nam, trong khi cdc phwong phdp dia vat Iy, dia chdt khdc dia chan chia cung cap
] diegc thong tin mot cach dinh lwong vé tiém nang GH thi vi¢c khai thac cac tham so tir
"] phuong phdp dia chan la mét viéc can thiét va cap bach. Vin toc truyén song trong moi
»or truong chira GH la mot trong nhﬁ’ng thong tin co gia tri dwoc khai thac tir tai liéu nay.
. Trong khuén khé cua bai bao, cdc yéu té danh hieong dén van toc va viéc lwa chon phwong
phap xdy dung mo hinh van toc cho tram tich chira GH trong diéu kién Viét Nam da dwoc
Ko nghién ciru. Két qua chi ra cau tric thach hoc anh heong lom dén van toc, mdc di GH
[ chiém vi tri trong cac 16 rong nhu'ng khi tinh cac modul dan hoz thi no lai dong vai tro nhu
ne xuwong da. Ngoai ra, do rong, hé so Biot, yeu 1 dg sau cua tang GH so voi day bién, dg sau
m | miedre, thanh phan cat sét cung lam thay doi van toc truyen song trong tram tich. Nghién ciru
; nay ciing da chi ra kha nang img dung thugc tinh AVO dé nghién cteu tram tich chira GH.
cal ‘ Ddau bién (BSR) dic trung cho day cua tap GH bén
mE ‘ Gas hydrat (GH) dugc dinh nghia la  vimg (GHSZ). Tuy nhién, trong thuc té, viéc
fes hdmcacbon ton tai bén virng trong ty nhién &  nhan biét va ly gidi mit BSR cho sy ton tai GH
v ‘ % 3n khi c4c phan tr hydrocacbon kep gitta  khong phai lic ndo ciing rd rang vi ¢6 nhiéu yéu -
1 1 ﬁm_ phan tir nudc tao thanh céac tinh thé [1],  t6 dia chit khac ciing c6 thé tao nén nhimg mit
=0 ‘ & 23y hoan toan khong c6 sy tham gia cua cac phén xa manh voi dac trung twong tu mat BSR
ar- ~ == 1 héa hoc (chemical bonds) dé giit cac  thi du nhu bién doi Opal [3]; cac dai khi nong
* swin tr hydrocacbon trong céu triic. Nhing  hodc cac lop tram tich carbonat. Cac tap phun
~ shis nr nay chi bén viing tai diéu kién nhiét 46 triao gan day bién cling c6 dac diém giong sy
"% p suat xac dinh, thuong gip ¢ ving bién sdu  thoat khi cia GH theo tai liéu day bién. Ngoai
Swsic vung cuc (polar) [2]. ra, tai mot s6 ving khong ton tai mat BSR mac
‘ Trén thé gidi, GH da dwgc tim thdy bang  du GH c6 mat tai do. Nhu vay ngoai yeu t6 la
-1 -« phuong phdp khac nhau, tir phuong phap mat BSR, chung ta can phai tim hiéu thém
fm B3 ‘hat nhu dia mao day bién, dia hoa, phan  nhiing dic diém khac ma GH c6 thé thé hién
# ‘ - ot mau tram tich dén nhimg phuong phép dia trén tai li¢u dia chin. Tham s6 dau tién mang
am = ' nhu phuong phap dién trd suat, phuong yeu t6 dinh luong trong dia chan chinh 1a van
“f’ ‘ o dién tir, phuong phap Tu Telua, phuong  tdc. Chinh vi vay ching t6i da tim hiéu, nghién
f‘f ; ~ sheo dia vat Iy giéng khoan va phuong phép dia  ctru vé vén toc cta tram tich chira GH, céc dac
-1 ~ wim Dac biét tai Viét Nam, nghién ctu GH  tinh dan hdi va xay dung mo hinh cho van toc
=y - chi trong giai doan dau cia tim k1em thim  cua trdm tich chira GH, cac két qua dugc trinh
o 4. s lidu hién dang c6 chu yéu tir sb liéu  bay trong bai bao nay.
= - mEnh dau khi thu dugc trong qua trinh tim Vin tc cua tram tich chira GH 1a mot van
arc o tham do ddu khi. Vi vay trong nghién ciru  dé con dang dugc tranh luan do hién nay viéc
al) e viée xéac dinh su ton tai cia GH chu yéu  xac dinh van téc cac trim tich chira GH trén thé
En S wén nhitng biéu hién dic trung theo tai liu  giéi c6 nhiéu cach tiép can khac nhau va chua
the iz chan dau khi. ¢6 phuong phap nao thuyét phuc dugc hoan

Trong nghién ctru cua Huong [1] da chi ra
-\ chi nét dac tinh dia chan mat mo phong day

toan. Trong nghién cuu nay, mot soO phuong
phap nghién ctru van toc truyén soéng cua tram
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tich chira GH s& dugc xem xét va lya chon lam
co s¢ xdy dung md hinh van tbc GH phuc vu
nghién ctru GH tai vung bién Viét Nam.

Cac phuong phap xac dinh van toc tir
tham s vat Iy tang chira GH

Di c6 nhiéu cong trinh nghién ctru xac dinh
véan téc cia GH thi du nhu két qua do trong
phong thi nghiém cua Whalley (1980) véi Vp
cua GH 1a 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 chira nudc bién
la 1,7 km/s hay cia Rowe va Gettrust (1993)
Vp=2,5 km/s [20]. Tai sao cac van tbc cua tap
tram tich chita GH trong c4c nghién cuu lai
khac nhau nhu vay?

Trén nguyén tic, nhimng phuong phap nay
déu tiép can dua trén 1) tinh chat vat 1y cua céac
thanh phan coa trAm tich; 2) tong hop chiing lai.
Tuy nhién do cach nhin nhén cic thanh phan
anh huong 1én van toc khiac nhau dan dén két
qua tinh van téc khic nhau, didu nay lam céc
nha dia vat 1y kha 1a bdi rdi. Trong nghién ctru
cia Lee va nnk (1996) [14] su dung phuong
trinh trong s6 (WE - weighted equation); Ecker
va nnk (1998) [11], Dvorkin va Nur (1996) [8]
str 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 SEy; thuyet
ba pha Biot (TPB)" dé tinh van tc cta trim
tich chira GH. Mdi phuong phap déu dua trén
nhitng co s& cu thé dé 4p dung nén nhin chung
¢6 wu va nhuoc diém cia né.

Tir cac nghién ctru, tap tram tich c6 chira
GH ¢6 thé dugc chia lam 2 loai chinh véi vai
trd ctia GH khac nhau trong két cdu ciia thanh
hé (formation):

a) GH tré thanh mot phan cua khung da
(hay con goi 1a xi mdng), Xi mang hoa phan tiép
xtc cua cac hat 1am viing chic cac tram tich.

Chét rin

Trong truong hop nay GH vua lam giam do
rong, vira anh hudng dén do cung tram tich;

b) GH dong vai tro chit lap ddy trong cac
15 rong, khi nay GH duoc hinh thanh tach roi
voi phan tiép xuc gitra cdc hat, vi vdy anh
huong cua GH t6i do cing cua khung da la
khong dang ké (hay modul trugt cua da chira
GH it thay ddi).

Mot vai nghién ctru chi ra khi ham lugng
GH cao thi vai trd ciia GH bién ddi tir dang b
sang dang a. Pay chinh la co s¢ dé tinh van toc
truyén song dia chan trong moi trudng tram tich
chira GH theo céc phuong phap khac nhau.

1. Phwong phap "Phwong trinh trong s6 3
pha"

Lee va n.n.k [14] vao nam 1996 da dua ra
phuong phap trong s6 (weighted equation) WE
dua trén thoi gian trung binh 3 pha (Willie,
1958) [24] va phuong trinh Wood [23] cling
danh cho 3 pha (1941) dé thu dugc moi quan hé
giira véan toc song doc P va luong GH lép day
trong cac 16 rong theo loai b néu trén (hinh 1).

Trong phuo’ng trinh thoi gian trung binh
3 pha: (Wyllie va nnk, 1958) [23] thi van toc
clia toan bd khéi da dugc tinh bang tong van tdc
theo ty 1& khéi luong ctia cac thanh phan. Trong
phuong phap nay GH dugc dong vai tré nhu xi
ming cua da. Sau d6 Peason va n.nk (1983)
[19] da dua ra cong thic tinh nhu sau:

1_41-5) 45 (-9 p

B Vi) 1
trong do: ¥, 1a van téc song doc cua da chua
GH (toan bo kh01 da);

Vi 1a van toc song doc ciia GH nguyén chit;

V. 1a van toc song doc cua chat 1ong chira
trong 16 rong;

Vm la van: toc cuia xwong da;

# 1a 3o rong;
S 1a ham luong cua GH trong cac 16 rong.

Neén ghép lai -

Thé lo himg (suspension)

Hinh 1. So do biéu dién mé hinh WE dé tinh theo phuong phdp trong 56
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Mot sb nghién ctru dua ra bang chimg van
toc quan sat dugc ciia mot sé loai da phé bién
(khong ngdm nudc - unhydrate) khong phai lac
nao cling dung v6i phuong trinh (1). Trir trudng
hop van téc cla xuong d4 thap - twong Ung vai
cac da khong bi nén.

Phuong trinh Wood (1941): cung la phuong
rinh dugc dung de tinh van téc truyén song
trong mdi trudng trim tich chira GH:

I _¢41-5) (a-¢) ¢S

R e pmV,,f A

trong d6: p - mat do cua tram tich chira GH;
pm - mat dj cua xuong da;
pw - mat d cua chét long trong 13 rong

Ciing giéng nhu phuong trinh thoi gian
trung binh, phuong trinh nay ciing khong phai
luc nao cing dung. Dac bi¢t trong moi truong
tram tich bién, d6i khi no cho gid trj thap hon.
Phirong trinh trong s 3 pha

Cac thong so vat 1y ctia tang chira GH ciing
co thé tinh toan bang phuong phép phuong trinh
wong sb. Theo nghién ctru Nobes (1986) [18],
dua trén tinh chinh xac cua phuong trinh Wood

va Peason theo thanh phan clia tram tich thi cong
thirc phuorng trinh trong s6 3 pha dugc xay dung:

1 Wg(l-S)" +1 Wg(l1-S)" 3)

v 2 Vi
wong d6: Vpi 1 van tée séng doc theo cong
thirc Wood (2);

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

W 1a trong sé

n la hang s6 mé phong qua trinh tao
& lién quan dén ham lugng GH trong trim tich.

Trong s6 W wéc luong tir Vp clia cic trim

“ch khong chira GH va n duoc chon cho phu
2op voi ham luong GH.

@

Loi thé cua phuong phap nay la sy don
gian cua phuong trinh va céc ‘tham s6 W, n ¢o
thé thay d6i dé pha hop véi s6 liéu. Tuy nhién,
no lai bi giéi han do khong chira y nghia vat ly
ma dya trén thyc nghiém, thuong thi né s& phai
c6 mot bo s6 lidu thuc té dé suy ra giad tri W va
n, sau d6 ap dung vao mot Vung tuong tu. Cung
v6i do, anh huong cua cac gia tri co thé thay dbi
nhu nhiét d9, ap suat lai khong duoc tinh dén.
Phuong phap nay khdéng phu hop véi nghién
ctru GH tai Viét Nam khi ching ta chua c6 s6
liéu thyc tién dé 1am co s& xac dinh W, n.

2. Phuong phap "Ly thuyét méi treomg anh
hwdéng 3 pha" (three phase effective- medium
theory TPEM)

Ecker va nnk (1998) [11] da can nhic 2
truong hop trén quan diém co hoc (mechanical)
phu thudc vao hinh thai hoc ciia GH: md hinh xi
méang va md hinh tiép xitic giita céc hat (nhu &
trén da noi). Trong m6 hinh xi mang, GH déng
vai tro Xi méng trong qué trinh hoa da, xi mang
hoa phan tiép xuc cua cac hat lam vung chic
céc tram tich. Trong mo hinh tiép xac gilia cdc
hat, GH dugc hinh thanh tach 101 voi phan tiép
xuc gilta céc hat, anh huéng yéu hodc khong
anh huodng téi d cimg cta khung da. Ca 2 mo
hinh nay dya trén gia thuyét méi truong 3 pha
(three phase effective medium theory) TPEM,
trong d6 md ta mbi quan hé giita modul dan héi
clia da, ciu trac hinh hoc cua céac 16 réng va
chat long 14p trong cic 16 rong.

Trong mo hinh GH déng vai tro xi mang

Trong truorng horp nay, GH xi mang héa
phan tlep xtc gilra cac hat tao nén tram tich,
phan yéu nhét trong céu triic co dang hat (hinh
2a). Trong truong hop nay GH gia c6 thém do
cing cua da.

GH tai nhitng chd tiip

/ xic gitra cac hat

\ GH bac gquanh cic hat

Hat trim tich
-

Hinh 2. 2 mé hinh thé hién vai tro GH trong cdu tric tao d@d cia trém tich
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Su tac dong co hoc lén da bat budc phai
truyén qua phan xi mang cAu két gilra cac hat,
bén than vén téc truyén song cua GH cao so véi
cac 10a1 da khéc nén van tc song dia chan
trong tram tich chita GH cao hon cac da gbe
xung quanh (da khong chira GH). Anh huong
ctia chung dugc thé hién nhu sau:

K il ¢0)(K

o7 = *3G0n G )S, (C))

K : S
vl eff + 3”(1 ¢0 GHST

5
T un 20 )

VOi K va Gey 1a modul khéi va modul truot
cua da khi ¢6 GH; Ki va Gy la modul dan hoi
cua riéng GH; ¢ 1a d6 rong cua da trudce khi
GH xdm nhap va n 1a gla tri trung binh cua sb
tiép xtc trén mot hat; S, va Srla ty 1€ g1u'a do
cung vuong goc va d§ cung truot cua Xi méng
va cdc gia tri ndy phu thudc vao su tiép xuc
gitra cac hat. Cac gia tri duoc tinh theo v - hé sb
Poisson, modul trugt ciia cac hat tram tich va
GH riéng r&, ngoai ra, S, va S: con phu thudc
vao a 1a ty s ban kinh cia phan xi ming voi
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 céc hat
(hinh 2b), GH khong énh huéng dén céc tham
sO dan hoi cua d4. Khi d6, co thé sir dung
phuong trinh Hashin Shtrikman véi ranh gigi
dudi:

=1

¢/ P, 1-¢,/4, 4
K = 4 3 SE Li’ _EG”M
KHM+§GHM K+§GHM

By % /4 c 1-¢,/4,
GW%(M) G+G‘w[9ﬁm+8%j
6 \ K +2G,, 6 \ Kyp +2Gy,
Gy [ 9K, +8G,
6 | K, +2G,
trong dé: ¢ 1a do rong tuong {mg phy thudc vao
ban kinh hat; K modul khéi cia hat; K va
Grla modul khéi va modul trugt cua tram tich,
n6 phu thudce vao ap suit hiéu dung, duogc tinh
theo cong thirc Hertz-Mindlin (1949). Cin phan
biét GH dong vai tro 1a phan cimg hay chat
long. Néu nhu GH duoc coi la mot phan cua

©)
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chat long (dong vai tro 14p 18 rdng) thi modul
trugt doc 1ap véi ham luong GH va modul khéi
duoc tinh theo cong thirc Reuss trung binh cua
GH va chat léng trong 13 rong. Néu GH duoc
coi nhu phan cimg thi ca modul khéi va truot
déu dugc tinh theo cong thirc Reuss trung binh
clia d4 tram tich, GH va chét long.

Ca 2 mo hinh nay dya trén gia thuyét maéi
truong 3 pha (three phase effective medium
theory) TPEM, trong d6 mé ta mdi quan hé
gitta modul dan héi ciia da, cdu trac hinh hoc
cua cac 16 réng va chat léng lap trong céc 16
rong.

Trong md hinh GH lién két giira cac hat
(grain contact model) véi GH 1a thanh phan cua
phan clmg clia tram tich, vén toc P thip hon
30-40% gia tri that, néu GH duoc cho 1a mot
phén ctia chit long trong 16 rong thi mé hinh du
doan Vs doc 1ap voi d6 bao hoa cua GH, diéu
nay nguoc lai voi quan sat thyc té ciia viing ¢6
dd bao hoa GH cao (Collett va n.nk, 1999)
[13]. Nhuoc diém nita trong phu'ong phap nay
la Vs cao bat thuong khi d¢ rong cua da cao.
Tai lidu thuc té tai ving Alaska cling da chi ra
phuong phap nay khong phu hgp.

3. Phwong phap Biot - Gassman

Tur 2 phuong phéap trén, so sanh mé hinh
voi tai liéu thuc té déu khong khop. Nhimng
nghién ctru sau d6 nhu cua Helgerud (1999)
Sakai (1999) [13] Lee va Collet (2001) [15] déu
chi ra anh huéng cia GH nhu mot thanh phan
lap day 16 réng. Bén canh d6 nhimg phan tich
cua mau 16i nhu tai Blake Ridge (ODP Leg
164) thi Guerin (1999) [12] lai thién vé anh
huéng cia GH nhu xi miang. N6 duoc mo ta
nhu mét 16p bao boc céc hat va anh hudng 16n
dén dic tinh dan hdi cta trim tich. Béi 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 can
ly thuyet Biot trong d6 séng dia chan truyén
trong 16 rong bao gom 2 thanh phan khéng tron
1an nhau dugc. Can nhic sy tdn tai 2 chét rin
(1a cac hat va GH voi nuée). Gei va Carcione
[9] ndm 2003 tong quat hoa md h1nh dua trén
anh hudong cua ham lugng GH, do rong, do bio
hoa, modul dan héi cua da khong chia chat

16ng, ctia chit 16ng va céc hat dang ran.




Lce cing gibng nhu nghlen cuu cua
~wone va Tinivella, nhan thiy néu dua trén ly
w<t Biot - Gassman ket hop voi gia thuyét ty
§ w@n toc (ty sb van tbc giita song ngang va
= doc) cua da tram tich bo roi (tu(mg ung
@ ==m tich GH khong qua sdu so voi day
lien quan t6i ty s6 van toc clia xuong da
~win toc thanh phan chat 1ong trong 16 rong,
¢ khic phuc nhitng nhugc diém cua 2
g phép trude d6 1a phuong phap "Phuong
- trong s6 3 pha" va phuong phap "Ly
mo6i truong anh huong 3 pha". Phuong
> nay ciing da thanh cong vai tai ligu thuc té

ig cic @ ‘«

i mc nE . wung Mallik, Canada. Vi vy, phuong phap
Plf,"m . @ =< duoc chon dé xay dung m6 hinh vén toc
ﬂnl? h‘_‘ wram tich chira GH tmg dung vao viing bién
o 2 mot Nam.

“hu ching ta da biét, van toc cua song dan
5. Vs cua tram tich bdo hoa nudc duge tinh
g cong thirc:

k+4
V= va V = ( (7

mE up la céc tham sé dan hdi dic trung cho
=odul khéi, modul truot, mat do.
¢ 30 cua da duoc tinh theo cong thirc:

=(1_¢)pma+¢pﬁ, (8)

% & Pua, pp la @0 rOng, mat do cua xuong da
& mat do cua chat long trong 16 rong.

Trong nghlen ctru cua minh, Biot (1941)
thay moi lién he su thay ddi thé tich cua
& long trong 16 réng  &(Vp) 1a mot dai luong
e thude vao su thay ddi ap suét thuy tinh &(p)
& su thay di cla thé tich cia da &V) theo

| mO hinh
p- Nhimg
ad (1999)
) [15] déu
hanh phan
phan tich
IODP Leg
én vé anh
Foc mo 2
hudng lon
L Baoi vay

2002) [12] See thic:
Briniv 5
th tép cin s(r,)= 232 o) o)

hin truyen
khong tron
2 chat rin
& Carcione
lh dua trén
dng, do bao
| chira chat
in

2do: B-hé s6 Biot do ty s6 cua su thay doi
uch chét long va thé tich cua da. Hé so nay
‘% ham cua do rong; M la modul do su thay doi
‘w2 2p suit thuy tinh can dé day luong nude vao
ma khong lam thay doi thé tich cua da.

Khi do modul khéi cua d4 duge tinh theo
¢ 0 Biot 3 (Krief va nnk, 1990) va modul khéi
e xuwong da:

k=k,, (1-B)+B’M (10)
Gassman chi ra M phu thudc vao hé s6 Biot
[ theo cong thuc: '

1 _(B-9) ¢

. 11
s S
VOi kma va kp 1a modul khéi ciia xuong da va
chat long.

Tuy nhién Biot hay Gassman déu khong chi
ra mdi quan hé gitta modul truot cta da va
modul truot ciia xuong da, nghién ctru cua Lee
(1996) da chi ra: 4

V,=V,a(1-9) (12)

véi a=(V,/V,) cho xuong da. Tir d6 co thé

viét mdi quan hé gilta modul truot cua da va
modul trugt ciia xuong da:

2 2
N (R L)
bt [ 1-(1-9) |

Hé s Biot S do ty s cla su thay dbi thé

tich chat long véi su thay doi thé tich cua da.

Pbi v6i nhitng d4 mém hay bo roi thi hé s6 Biot

doc lap voi ép sudt va Lee (2002) [16] da tinh

theo gi tri trung binh dya trén 2 phuong phap

trong s6 3 pha " va "Ly thuyét méi truong anh

huéng 3 pha":
—68,7421
- | 3 P0,40685)/0,09425 +0,98469 . (14)
Modul truot cia tram tich bdo hoa nudc

dugc tinh theo Lee 2004:
s (1-8) G (1=9)" + 14, MG (1= )"
ol 4 2 2n :
Ko+ P [1-G*(1-9)" ]

(15)
VOi fima 1& modul truot cua xuong da G, n 1a cac
tham so theo 1y thuyet Biot - Gassmann. Trién
khai theo ly thuyét, Lee (Lee 2004) n dugc tinh:

n =[10(0,426—0,23510g10p)]/m, (16)

véi: p=(1- ¢)(p py)gh (17)
voi: g 1a gia téc va h 1a do sau cua ddy bién. M
do cang clia d4 bién ddi tir 1 dén 2 cho cac da
mém. G duge cho 1a sy bu trir do anh hudng
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cua sét hay GH 1én d4. Khi thé tich sét ting, G
giam theo cong thic (Han va n.n.k, 1986) [10]
G =0,9552+0,0448¢ /0014 (18)
v6i Cv la thé tich cua sét trong da.
Modul dan héi cua da trAm tich chira GH

sir dung phuong trinh Hill trung binh (1952) véi
do rong duoc lap bang nude o

8, =(1-C)¢ (19)
C 12 ham lugng GH.

Theo cong thic cua Lee va Collett (2001)
[15] v61 C la ham lugng caa GH. Khi d6 cac hé
s6 dan hoi duge tinh nhu sau:

=%[Z fE. +(zkij } (20)

b = [qu,,,a (Z A ” @)

ma

4 Do = {Z f,»p,’;,,} : (22)

voi
= (L_?—)_%f_i) (23)
fi= (II__L%C , 4)
fi= f‘;f 5)

Két qua x4y dung mé hinh:

Dé xay dung md hinh vén téc, cac tham sé
duoc sir dung nhu trong bang 1 (cac tham s6
chu yéu lay tir tai liéu giéng khoan ODP Leg
164, site 995 noi c6 chira GH - Helgerud, 1999
[13]). Bén canh do trong nghién ctru cua Huong
[1] da chi ra mat cat dia chan tai d6 kha nang
ton tai GH tai do siu so véi day bién 1a 600m
nén trong cong thirc (17) sir dung h= 600(m).

Mic di modul khéi cua GH ¢6 cac gia tri
khac nhau tir thap nhét cia Winters 13 5 ,6 dén
Waiter la 8,8 GPa (Yun, 2005), trong nghién
clru ndy chung t6i tam thoi lay gia tri 8.8 GPa.
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Badng 1. Cdc tham sé6 dan héi

Tham sb dan Gia tri 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 khdi 1,11x10* Gpa | Domenico
cua khi 1977)
Mat do cia cat | 2,65 g/lem®  |Helgerud et al
(1999)
Mat do cua sét| 2,58 g/lem®  |Helgerud et al
(1999)
Mat do clia 1.0 g/em?
nudc
Mat do cua khi| 7,78x10* g/cm® | Domenico
(1977)

Hién nay chwa c6 két qua miu tai ving
nuédc sau Viét Nam noi cé trién vong GH do
dau khi thuong nghién clru nhirng d6i tuong sau
hon, dya trén tong hop tai liéu cac ving c6 GH
trén thé giGi tai thém luc dia, tam thoi trong mo
hinh nay sét dugc cho la chiém 30% hay
Cv=0,3, Do rdng thay d6i: ¢= 0,1+ 0,5, GH ¢6
ham luong 14 tir 0% dén 80% hay ¢ bién d01 tur
0 dén 0,8. Két qua tinh ¥, V; theo do rdng va
ham luwong GH duogc trinh bay trong hinh 3 va
hinh 4. Qua d6 ta ciling nhan thay khi do rong
thap thi d4 chira GH ham luong cao ¢6 van tdc
van thap hon da chira GH ham luong that. Tuy
nhién khi do rong ting thi xu huéng nay s& doi
nguoc lai. Trong nghién ciru nay sy thay doi doi
v6i Vp d6 rong ~0,4, con Vs d6 rong 0,5.

Két ludn

Nghién ctru nay chi 1a mét phan nghién ctru
nhitng dic diém lién quan dén tinh chat dan hdi
va tir d6 g dung phuong phép dia chén trong
tim kiém GH. Két qua chi ra dé xdy dung md
hinh van toc song dan hdi cua trdim tich chua
GH thi yéu t6 cau trac thach hoc cua trAm tich
dong vai tro rit quan trong. Viéc xdy dung mé
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ABSTRACT
Capability for groundwater prospecting in quaternary sediment
2t 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 Buu, The Vietnam Geophysics Association of Science and Technology

Following previously geophysical investigations, in HoaThang - BacBinh - BinhThuan area,
sroundwater resource is poor. Recently, Magnetic Resonance Sounding (MRS) is effectively
soplied for groundwater investigation, especially in poor groundwater areas. This paper presents an
soility 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
ticarly layered - setdiment structure, however, it could not carry out in the sand dunes areas. Thus,
w= used TEM method to delineate the aquifer which covers on the low resistivity layer related to
<2y and weathered rocks. Yet the results could not quantitively define groundwater resorvoir and
“acate positions of drilling holes.'The MRS investigations has proven that it is a powrful tool to
ssumate the potential of groundwater bearing and to determine the depth to top of the aquifer.

NGHIEN CUU VAN TOC CUA TRAM TiCH CHUA GAS HYDRAT... (fiép theo trang 38)

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

Phan Thien Huong, Hanoi University of Mining and Geology
Nguyen Thanh Tung, Center for Oil and Gas Expolration and Production (EPC), VPI
Tran Van Huu, Hanoi University of Mining and Geology

Seismic method is one of the main and important tools to investigate the presence of gas
“wdrate, especially in case whenthere is no other geological or geophysical techniques that can
srovide quantitative information to study gas hydrate. In this paper, the authors analyse factors
+ecting the seismic velocities and select optimal method to generate velocity model for sediments
containing GH in deep water areas offshore Vietnam. The modeling results points out that mineral
wmucture affect velocities of GH sediment, even though GH located in sediment's pore but it is
considered as a matrix during calculate elastic moduli. Moreover, porosity, Biot coefficient, depth
=7 GH layer from seabed and depth of seabed, ratio between sand and shale affect velocities of
s=diments too. This research also confirms the ability of application of amplitude variation with
2iiset (AVO) analysis to predict sediment containing GH.
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