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KHA NANG TIM KIEM NUOGC TRONG LO HONG THUQC TRAM TiCH
PE TU VUNG HOA THANG - BAC BINH - BINH THUAN BANG TO HQP
PO SAU PIEN TRO SUAT 2D, TRUONG CHUYEN VA CONG HUONG TU
NGUYEN TIEN PHONG, Vién Khoa hoc Pia chat va khoang san Viét Nam
TANG DPINH NAM, Vién Khoa hoc Pia chat va khoang san Viét Nam
NGO VAN BUU, Héi Khoa hoc Ky thudt Dia vt ly Viét Nam
Tom tat: Vung Hoa Thang - Bac Binh - Binh Thudn rat hiém nudc dwéi dat, trude day da
co nhaing cong trinh khdo sdt dia vat Iy ¢ day, do hién nay da co thém cong nghé cong
hwong tir nén bai bao dwoi day trinh bay kha nang két hop do sdu dién tré suat, truong
chuyén va cong hueng tir @é khdo sat miede dwdi dat. Két qua khao sat cho thdy & ving
khong phu doi cat, do sdu dién tré sudt thé hién rd cdu trac phan 16p tram tich nhung khéng
cho biét trién vong chita nweéc va khé chi dinh vi tri 16 khoan tim kiém nuwéc. Mdc du trong
diéu kién nhiéu dién tir Ién, véi viéc ing dung khung day sé tam khi duoc nhiéu, sé lan
céng don I6n, thoi gian phét xung dai (40ms) do sau céng huweng tir & ddy cb thé khao sét
SAu dé xdc dinh tiém nang chira nude ciing nhw danh gid chiéu nam sau dinh 16p nwéce. Trén
vling con cat chi c6 thé thuec hién do sdu trieong chuyén nham xde dinh tang chita nuedc nam
trén tang dién tré sudt thap lién quan téi sét, da goc bi phong héa, sau dé thuc hién do sdu
cong heong tir dé danh gid trién vong chita nuéc.

Mé dau

Po sau dién la phuong phap duoc dung pho
bién trong khao sat nudc dudi dat song tham sé
dién tro suat lai khéng cho biét dat da do co chira
nudc hay khong. Chi khoang vai chuc nam nay
Xuat hién mot phuong phap méi, do sau cong
huong tir. No la phuong phap dia vat ly hién dai
duy nhat hién nay c6 kha ning khao sat truc tiép
nuéc ngam [15]. May do sdu cong hudng tir
Numis - Plus ctia Phap dugc nhap vao Vién
Khoa hoc Pia chat va Khoang san Viét Nam
cubi nam 2005 va di ap dung thi nghiém tim
kiém chu yéu & vung karst [7,10,11]. Ving Hoa
Thing - Béac Binh - Binh Thuan rat khan hiém
nudc nén da dugc ap dung do sau dién, truong
chuyén va cong huéng tir nham dénh gia kha
ning t hop cua nhiing phuong phap néu trén.
Duéi day sé trinh bay dic diém dia chat - dia
chit thity van ving khao sat, cong tac dia vat ly
va két qua cua nhitng phuong phap d6, nhét 1a
néu ra nhitng wu viét cua do sau cong huong tu
trong t6 hop cac phwong phap thuc hién.
1. Pic diém dia chat Pé tir va dia chat thay
van vung khao sat

H¢ ting Phan Thiét (mQipt)

Thanh phan kha dong nhat, chu yéu 1a cat
thach anh, mau nau do6 dén xam vang, xam
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sang, doi chd gip cac 16p cat bot xen kep. Bé
day thay doi tir 15 dén 50 m.

Thong Pleistocen (Q1)

La cac thanh tao trdm tich song, song -
bién, song i, bién. Phan bd & trung tdm khu
vuc nghién cuu tai khu hd Bau Tréng, tao dai
nho kéo dai phuong Tay Bic - Pong Nam véi
dién 16 khoang Skm?. Thanh ph'?ln thach hoc chu
yéu la cudi, san, séi, cat pha bdt, sét, mau xam
vang, dét roi rac dén chat vira, bé day thay ddi
tir 5 dén 20 m.

Thong Holocen (Q2)

Thanh tao nay dugc phan bé & cac thém,
béai b01 clia cac con song, chu yéu 1a cic thanh
tao tram tich song, song - bién, bién, dam lay,
bién - dam lay, gid, bién - gi6. Thanh phan trAm
tich 1a cudi sdi, cat san da khoang, cét pha, sét
pha, mau xdm nau, xam vang, xam tréng. Bé
day thay d6i tir 1 dén 40 m.

Trong ving nghién ctu co c4c tang chua
nudc sau:

Tang chita nwéc 16 héng tram tich
Holocen (gh)

Tang chia nuoc 16 hong cac tram tich
Holocen la hop phan cua nhiéu tram tich c6
ngudn gbc thanh tao khéc nhau vei thanh phan
da dang va hdn tap. Ching bao gém céc tram



tich c6 ngudn gbc séng, sdng - bién, bién va gio.
Thanh phan la cudi tang, cudi soi, cat san sa
khoang, céat bot, cat pha bot - sét, bot - sét mau
Xam nau, nau vang, manh vun san hd, vo so dc.

Bé day thay doi tir 2 - 40m thuong tir 10 -
15m. Tang cha nudc gh cd tinh thim kém,
muac do chira nudc nghéo va rat khong dong
nhat. Tinh chat thdm nuéc cua dat da kha tét.

Tang chika nwéc 16 héng cac tram tich
Pleistocen (gp)

Tang chira nudc 16 hong céc tram tich
Pleistocen dang bac thém bién ¢ d6 cao 20 -
40m vién quanh chan dbi cat do, tao thanh cac
dai céat tring. Thanh phan tram tich gom cat pha
bot sét, bot sét pha cat, cat pha bot sét 1an san
mau xam, xam vang, xam xanh loang 16 vang.
Bé day 1,5 - 13m. Hé tang Phan Thiét day tur
10m dén trén 90m, trung binh 60 - 70m.

Tang chira nudc Pleistocen c6 muc d6 chira
nudc rat khac nhau. Céc thanh phan hat thd
mtc do chira nude twong ddi gidu. Cac thanh
phan hat min phan bé doc séng subi nho chua
nude nghéo, it c6 y nghia trong diéu tra, cung
cap nudc.

Thanh tgo khong chira nwéc

Céc thanh tao dia chat rat nghéo nudc va
khéng chtra nudc trong hé tang Nha Trang (Knt)
c6 thanh phan thach hoc: ryolit, felsit, ryodacit
va tuf cua chung, it hon c6 andesit, andesitodacit
va tuf. Bé day khoang 300 - 500 m.

Tang chira nudc ¢d tinh tham rat kém. Hé sb
tham chung cho d6i niit né doc cac dut gay 0,01
- 0,15m/ngay. Cac tai liéu tir trude chi ra day la
don vi dia chat thity vin nghéo nuéc.

2. Cong tac dia vat ly

Cong tac dia vat Iy tai khu vuc Hoa Thang -
Bic Binh - Binh Thuan di duoc tién hanh trén 4
tuyén, véi chiéu dai tuyén 1,4 km, khoang cach
tuyén tir 160 m dén 2600 m, phuong vi 45°. So do
b tri tuyén do dia vét Iy duoc thé hién trén hinh 1.
Céc phuong phap do sdu néu trén déu dugc thuc
hién trén ca 4 tuyén, riéng do sau dién tr suat 2D
chi c6 thé thyc hién trén cac phan tuyén khong c6
con cat. Két qua giai thich trén 4 tuyén tuong tu
nhu nhau nén sau day chi tap trung viéc giai thich
& tuyén T2 1 noi gan 16 khoan nhat nham danh gia
két qua do dac, giai thich tai liéu va danh gia hiéu
qua cua to hop & viing nay.
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Chu giai

== Trdm tich song, song-bi
—— bién-ddm ldy én
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Tréim tich song, song-bién, song-1d, bién
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| Hé tang Phan Thiét
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® Vi tri va s6 hiéu 16 khoan
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Hinh 1. So' d6 dia chdt va b tri tuyén do dia vat ly
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2.1. Po sdu di¢n tré sudt 2D

Po siu dién dugc thuc hién bang thiét bi
cua hdng Numis (Canada) voi may phat VIP
3000 va dau thu Elrec Pro. Trén cac tuyén, do
sau duoc thuyc hién theo moé hinh 2D vdi hé
ludng cuc truc lién tuc déu: a = 20m, n = 1+5;
a=40m,n=2+6;a=80m,n=2=+6.

Do sau dién trén tuyén T2 trong viing Hoa
Thang; ket qua sau khi xur Iy 2D dugc the hién
trén hinh 2. Ket qua cho thay gia tri dién trg
suat thay doi tir 1Qm den vai nghin Qm. T trén
mat dén dg sau khoang 150m ton tai 4 16p Vi
céac tham s6 nhu sau:

Lép 1 co gid tri dién tro suat I6n hon
500Qm, chiéu day thay doi tur vai m den 30m.

L6p 2 c6 gid tri dién tro suat tir 100Qm dén
500Qm, chiéu day thay doi tir 10m den khoang
50m.

L6p 3 c6 gié tri dién tro suat thay doi tir Vai
Qm dén 50Qm, chieu day thay doi rat lon tur vai
m deén 70m.

Lép 4 c6 gia tri dién tro suat Ién hon
1000Q2m.

2.2. Po siu trwong chuyén

Cong tac do sau truong chuyén biang may
TEM FAST 48 cua Ha Lan, trén tuyén T2 véi
khung day vudéng canh 100m ¢ cic diém trén
tuyén nhu sau: -60; -50; -43; -35; -11; 0; 10; 20;
30; 40; 50; 60.

Két qua phan tich trudng chuyén trén tuyén
T2 duoc thé hién trén hinh 3 cho thay gi4 tri
dién tro suat thay doi tr 15Qm dén trén
2000Qm, tir trén mat xudng dudi sau duoc chia
thanh 3 lop:

Lép 1 tir trén mat dén do sau khoang 70m
c6 gia tri dién tro suat thay doi tir 80Qm dén
767Qm. Kha ning phan giai cua truong chuyén
thap d6i vai nhitng 1op dan dién kém nén lop 1
ctia truong chuyén o day tuong tng véi ca 1op 1
va 2 cua do sau dién tré suat.

Lép 2 nam dudi 16p 1 c6 gia tri dién tro
suat thay doi tir 15Qm dén 35Qm. Lép nay co
chiéu day khoéng 6n dinh thay d6i tir 20m dén
khoang 80m; I6p nay tuong trng véi l6p 3 cua
do sau dién tro suat.

Lép 3 nam dudi 16p 2 c6 gia tri dién tro
suit 16n hon 2000Qm; 16p nay twong ¢ng Vi
16p 4 cua do sau dién tro suat.

Mo hinh gia tri dién tro suat phan tich
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2.3. Do sdu cong hwong tur

Cong tac do sau cong huong tir dugc thuc
hién bang thiét bi cua hing Numis - Plus
(Phép). Viéc do moéi dau duoc thyc hién bing
khung day hinh vudng kich thudc canh 100m va
150m nham khao sat sau tuy nhién do nhidu
dién tir rat 1on nén da phai chuyén sang do bang
khung day vudng hinh sé tam (nham lam giam
nhidu di rat nhiéu) véi kich thuéc canh hinh
vuong 75m (tuy nhién do sau nghién cuu ciing
giam di, t6i da dat khoang 75m) [13]. Truc dai
nhat ciia khung day vudng hinh s6 tam dat song
song voi phuong cua duong day dién trung thé.
S6 momen xung 32 nham dan day nhiing diém
do cua duong cong do sau, thoi gian phat xung
dai (40ms) dé co thé khao sat sau. Pé nang cao
chat luong diém do da xur dung sb 1an cong don
tir 64 dén 128 (phu thugc vao mire do nhiéu lic
do). Mac du véi nhitng ¢d ging nhu vy song
do tin hiéu cong hudng tir vo cing yéu, tai day

nhidu dién tir nam trong dai vai traim dén dim
ba nghin nanoVon (nV) do ¢6 dwong day tai
dién cit qua coc -24 cua tuyén do nén ty sb tin
hiéu trén nhidu (S/N) nho, I6n nhat ¢ day la
5,36 tai diém 40. Céc diém do trén tuyén gom:
-60; -35 (diém nay bi loai vi nhiéu dién tir qua
Ion do chi cach duwong day tai dién khoang
100m); 20; 30; 40; 60.

Phan tich so bo trén tuyén T2 khi chua loai
b6 cac xung xdu (xem hinh 4) thiy diém -60
(thudc canh 4m cia tuyén) cé trién vong nudc
dué6i dat; con cac diém thudc canh dwong 20;
30; 40; 60 khong trién vong do hing sb thoi
gian suy giam T, nho (lién hé véi nudce trong 16
hong rat nho). Trong d6 diém -60 c6 ty sd tin
hiéu trén nhiéu (S/N) thudc loai twong ddi 16n
nhét cta khu vuc (S/N =3,87) thuan lgi cho viéc
phan tich dinh luwong va lién hé véi két qua 16
khoan 615 (cach tuyén 2 khoang 180m, hinh 1).
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Hinh 4. D6 thi ham liwong nuoc wh (theo truc hoanh) cua cac lop theo chiéu sdu (m);
hang sé suy giam T2" thé hién theo thang mau
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Viéc phan tich dua trén mé hinh phan 16p
nam ngang mot chleu phu hop v6i moi trudong
trdm tich ciia mot sb it cac 16p véi nhiing dac
tinh chira nuwéc (ham lugng nudc w%, chiéu day
16p chira nudc va hang sé thoi gian suy giam
T,) khac nhau. Cong viéc dau tién 1a ddnh gia
chat lwong mdi xung dé loai cic xung xiu va
xung c6 diém tach biét rd (Iéch xa hian dudng
cong do sdu). Xung xau la xung co
T2 = 1000ms (khong thuc té) hodc xung c6 S/N
<1 hodc dich chuyén tan s (8f) 16n hon 1 Hz
(8f = fo - fr , trong d6 tan sd cong huodng tir
Larmor duogc tinh theo:

fo (Hz) = % Bo (nT), 1)

trong do: y 1a ti s6 tir hdi chuyén, Bo 1a gia tri
truong dia tir duogc do bang tir ké proton ngay
trude lac bit dau do sau tai diém do; fr 1a tan s6
dugc tinh theo cong thirc trén dé phat dong
xoay chiéu vao khung day trong do sdu nhim
tao cong hudng tir song do thuc té truong dia tir
lai thay ddi theo thoi gian hodc do cong nghé
hodc do chiu anh hudng cua tinh chét tir cia dat
da ving do da tao ra dich chuyén tan sd).

S6 liéu dién tro sudt can thiét cho viée xtr 1y
sd lidu cong hudng tir duge lay tir két qua do
sau ludng cuc néu trén. Tai liéu do cho thay cac
16p dién tro sudt co gia tri giam dan theo chiéu
siu ¢ phan trén cua d4 mong, phuc vu tét cho
viéc tinh “ma tran NUMIS”, né thé hién mé
hinh dia dién du6i mat dat [8].

Nghich dao duoc thuc hién bang phan
mém SAMOVAR sau khi loai cac xung xau
va lua chon cac tham s nghich ddo. Nhiing
két qué nghich ddo duogc thé hién trén cac do
thi nhu bién d§ duong cong do siu cong
hudng tu, dd thi ham lugng nudce cua cac lop
theo chiéu sau, dd thi tan s6 hiéu dung, dd thi
T,", @b thi pha cta cac xung, vv... Ham luong
nudc va do day 16p nude khong cd dd tin cay

bang tich cia hai dai luong d6 do nguyén ly
tuong duong cua cac 16p nude cung do séu va
cung hang sO thoi gian suy giam T2". Trong
cac két qua nghich dao thi do sdu dinh 16p
nudc 1a dang tin cdy hon ca, diéu d6 duogc
khang dinh bang mo hinh héa va bang nhiing
két qua do sau & nhiéu noi trén thé gidi [3,4].
Cac tham s nghich dao dinh 16p nudc, ham
lugng nudce c6 sai s6 cang 16n khi ching & do
sau cang 16n [4].

Theo két qua nghich dao d6 di chon diém -
60 vi c6 ty s6 S/N 16n dé 1am md hinh hoa.Két
qua mo hinh hoa duoc thé hién & bang 1. So
sanh voi cot dia tang 16 khoan 615 (hinh 5) ta
thay két qua mo hinh hoéa kha phu hop véi dic
diém dia chat thiy van ¢ day. Trudc hét dinh
16p nudc rat phu hop voi1 cot dia t?lng 16 khoan,
thé hién kha ning uu viét cta viéc xac dinh dinh
16p nudc trong do sdu cong huong tor nhu da
néu trén.

Hién vin dang nghién ctru nhidu vé mdi
twong quan giita cac tham sb nghich dao cong
huong tir voi nhitng dic trung dia chat thuy van
va d3 c6 nhitng két qua bude dau, tuy nhién dé
thuc hién duoc vin dé do can phai xac dinh céc
hing sb trong cac méi lién quan d6 bang cac 16
khoan quan tric dia chat thuy vin [3]. Theo cot
dia tang 16 khoan tir trén mat dén do sau 60m I3
cat hat nho dén trung binh, d6 14 tang co kha
nang chra nudc, tuy nhién voi gia tri
T2" = 211ms thi thuong 1a cat hat thd, cat cudi
s6i (180 < T2" < 300); cat hat trung thi co
120 < T2" < 180 va cat hat min c6 60 < Ty'<
120; cat sét va cat rat min c6 30 < To"< 60 [12].

Ciing cach xtr Iy tvong tu nhu trén ddi véi
nhitng diém bén canh dwong, vi du dién hinh &
coc 40 cho két qua ¢ bang 2: Theo do ta thiy
hang s6 suy giam cua 16p 1 va 2 déu réat nho
tuong ng voi loai cat sét va cat rat min khong
c6 kha ndng khai thac nudce.

Bang 1. Két qud mé hinh héa tai diém 60

Dinh 16p nude Day 16p nu6c | Ham lugng | Hang s6 suy

(m) (m) nuée (W%) | gidm T2" (ms)
Lop 1 26 44 28 211
Lép 2 44 75 16 136
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Bdng 2. Két qud mé hinh héa tai diém 40

Dinh 16p nudce

bay 16p nudc
(m)

Ham lugng
nudc (w%)

Hé“lng sO suy
giam T, (ms)

Lép 1

(m)
9

26

43

45

Lép 2

26

69

18

30

M&i diém do sau cong hudng tir thuong mat
khoang mot ngdy, nhit 1a trong nhitng ving
nhiéu dién tr manh thi thoi gian do cang kéo
dai hon. Do vy khong thé tim kiém nudc dudi
dat ngay bang do sdu cong hudng tir ma trudc
tién can dung cac phuong phap do nhanh hon
nhu do sau dién tro suat 2D, truong chuyén dé
phat hién ving trién vong cé nudc. Do sau dién
trd suat 2D mic di cho mat cat chi tiét hon vé
mit dién tré suét nhung lai khong thuc hién
dugc trén vung dién trd suét rat cao nhu trén
con cat, & day chi co thé thyc hién do sau
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Hinh 5. Cét dia tang 16 khoan 615

truong chuyén. Po siu truong chuyén thuan loi
hon khi trong lat cit co tang twa dién tré suat
thip (nhu 16p sét, dit da phong hoa, nhidm
man,...) nhung no lai khong c6 do phan giai cac
16p c6 dién trd sudt cao nhu do sau dién trd
suat.
3. Két luan

Do sau dién tré suit chi co thé thuc hién
dugc trén vung khong co con cat, nd thé hién rd
céu trac phan 16p theo gia tri cua dién tro suat
nhu di néu trén. Trén ving con cat chi ¢ thé
thuc hién do sau truong chuyén nhung khong co
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kha nang phan giai dién tro sudt cao, no chi xac
dinh duoc 14t cit ndm trén téng dan dién ma
khong tach dugc hai 16p dién try suat cao khac
nhau nhu trong do sau dién trd suat. Tuy nhién
theo ca hai phuong phap d6 déu khé danh gia
trién vong nuéc dudi dat nhat 1a khi can phai
chon vi tri 16 khoan.

Do sau cong huong tor cho ngay tin hi¢u
IIen quan truc tlep v6i nudce, con cho biét hang
s6 suy giam T lién hé véi kich thude 16 hong
tang chira nudc, xac dinh khé tin cdy dinh cia
tang chira nuéc dau tién va ciing cho biét do
rong mot cach tuong dbi.

Nhu vy két hop do sau dién trd suat hoic
do sau truong chuyén di trude dé tim ra ving
trién vong, trén viung d6 thuc hién do siu cong
huong tir dé xac dinh ving chira nuée va ham
lugng nude gip cho viéc khao sat nude dudi
dat hiéu qua hon.
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ABSTRACT
Capability for groundwater prospecting in quaternary sediment
at 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 Vietham Geophysics Association of Science and Technology

Following previously geophysical investigations, in HoaThang - BacBinh - BinhThuan area,
groundwater resource is poor. Recently, Magnetic Resonance Sounding (MRS) is effectively
applied for groundwater investigation, especially in poor groundwater areas. This paper presents an
ability of combination MRS with other geophysical methods such as Electrical Resistivity Imaging
(ERI), transient Electromagnetic Method (TEM) to explore groundwater. The results of ERI show a
clearly layered - setdiment structure, however, it could not carry out in the sand dunes areas. Thus,
we used TEM method to delineate the aquifer which covers on the low resistivity layer related to
clay and weathered rocks. Yet the results could not quantitively define groundwater resorvoir and
locate positions of drilling holes. The MRS investigations has proven that it is a powrful tool to
astimate 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... (tiép 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
hydrate, especially in case whenthere is no other geological or geophysical techniques that can
provide quantitative information to study gas hydrate. In this paper, the authors analyse factors
affecting 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
structure 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
of GH layer from seabed and depth of seabed, ratio between sand and shale affect velocities of
sediments too. This research also confirms the ability of application of amplitude variation with
offset (AVO) analysis to predict sediment containing GH.
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