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TOM TAT

Pé diéu tra nguon nude dudi dat, & giai doan nghién ciru ban dau nham diw bdo so bo
kha ndng chiva nwée dudi dit ching ta thuong sir dung cdc phirong phdp dia vét ly. Pé la
phirong phap giai dodn nhanh va cé dp chinh xdc can thiét. Chinh vi vy trong bai bédo nay
chung t6i sé dp dung hai phwong phdp tham do dién tro hop ly du dodn nhanh kha nang
chika nude tai tuyén 01 khu viee Thanh Tan. P6 la phwong phép do sau dién tré 4 cuc doi
xitng va phwong phdp dnh dién. Khi dp dung cdc phwong phdp nay dat két qua tot ¢ khu
viee Thanh Tadn sé tao tién dé va dinh hudng tot cho khd nang tim kiém nwée dwdi dat twong

tu trong tuong lai.

Két quad nghién civu trén tuyén da xdc dinh dwoc ¢ I6p trén tai vi tri 330m dén 400m va
580m dén 630m la khu vuee ¢6 thé ¢6 kha ndng chita meée va trong I6p dd goc ¢ chiéu sau
tir 60m dén 70m, vi tri tir 175m dén 325m c6 mét déi ddap vo dang thau kinh c6 kha nang

chira nwoc.

Tir khéa: phiong phdp tham do dién mét chiéu, dw dodn nhanh, meée dwdi dat.

1. MO PAU

Nudc dudi dat dang dugc st dung rat rong rii trong nén kinh té qudc dan, dic biét trong
nhitng vung khan hiém nguén nuéc mat. Dé didu tra ngudn nude dudi dit, chung ta sir dung
phuong phap khoan thim do c¢6 d6 chinh xac cao nhung gid thanh rat 16n. Vi vay ¢ nhiing giai
doan nghién ciru ban dau nham du bao kha ning chtra nuéc dudi dat ching ta thuong st dung
cac phuong phap dia vat 1y. D6 1a phuong phap giai doan nhanh va c¢6 do chinh x4c can thiét.
Viéc ap dung cic phuong phap dia vat 1y, ddc biét 1a phuong phap thim do dién tré tim kiém
cac cau trac chira nude dudi dit & nudce ta nhitng ndm qua di duoc tién hanh kha phd bién va
dat mot sé két qua kha tét. Chinh vi vay trong bai bao nay chung t6i s& 4p dung hai phuwong
phap thim do dién trd hop 1y du doan nhanh kha niang chira nudc tai tuyén 01 khu vyc Thanh
Tan. D6 1a cac phuong phép do sau dién tré 4 cuc ddi xtmg va phuong phap anh dién - do sau
ludng cuc truc. Cac phuong phap nay c6 hiéu qua tét cho viée tim kiém nudc phan bé trong cac
d6i nat né, dut gdy, carsto... . Khi ap dung cic phuong phap nay dat két qua tot & khu vuc
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Thanh Tén s& tao tién dé va dinh hudng cho kha ning tim kiém nudc dudi dat twong tu trong
tuong lai.

2. KHAI QUAT VE PAC PIEM PIA CHAT KHU VU'C NGHIEN CUU

Khu vyc nghién ctru phan bd chil yéu cac thanh tao dia chat co tudi tir Paleozoi dén Dé
tir. Dya trén cac két qua nghién ciru dia chét tinh Thira Thién Hué ty 18 1:200.000 va céc tai liéu
hién c6 khac, cac thanh tao dia chat trong ving duge xép vao phan vi dia ting tir co dén tré bao
goém: Hé tang Tan Lam (D,#/), Hé ting CoO Bai (D,.5¢b) va hé Dé tir (Q). Dudi day 1a dic diém
ctia cac phan vi dia ting:

- H¢ Devon, thong ha; H¢ ting Tan Lam (D,#)

Hé tang nay do Nguyén Xuén Duong (1978), Pang Tran Huyén va nnk (1980) xac 1ap.
Tai khu vuc nghién ctru hé ting phan b6 16 ra ¢ phia Nam. Thanh phan thach hoc chu yéu cac
tram tich luc nguyén nhu: san két, cudi két, cat két chura cudi, v6i hat cudi gém thach anh, cat
két, bot két quarzit, silic, d4 phién sericit, chuyén 18n cat két, bot két xen it 16p da phién sét mau
x4m tim, xam phét luc, xam gu, tim do. Hé ting nay dugc chia ra lam 2 phan hé ting. Day trén
1200 m. Tudi duge xac dinh 13 Devon sém.
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SO PO PIA CHAT KHU VUC NGHIEN CUU
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CHU GIAIL:
Holocen thugng  (a): cudi, s6i, cit, bot; Day 2-25m
Upper Holocene  (a): pebble, granule, sand, silt: 5-25m thick
Pleistocen trung-thuong  (ad): cit, sét xdm vang. Day 4-10m
Middle-Upper Pleistocene (ad): grey coloured sand, clay. 4-10m thick.
He¢ tang Co Bai : dd voi, sét voi xen bot két, dd phién sét. Day hon 500m
Chita Towrnayella sp., Amphip qualis, Cyrospirifer  sp.,

Co Bai Formation : limestone. marl intercalated with siltstone, shale.
Over 500m thick. Containing Tournayella sp. Amphipora aequalis, Cyrtospirifer

£ £ Phan heé ting trén ¢ it bot KEL, cdt ket, sét silic, sét bot chia carbonat.

-1 -

T:'] g Day 700m. Chia  Lingula sp.

ﬁ S Upper Subformation : silty sandstone, sandstone, siliceous shale, carbonate-

Ea; E bearing shale, siltstone. Over 700m thick. Containing Lingula sp.

= 5 Phan hé tang duéi : cudi, san két, cdt két, bot két, dd phién sét. Day 600-700m

E- £ Lower Subformation : conglomerate, gritstone, sandstone, siltstone, shale. Over 650m thick.
-

~— Ranh gidéi dia chat: a-X4c dinh; b-Du doédn

S

o/ /i

Geological boundary: a- Accurate; b- Supposed

biit gay khong phan loai: a-Xdc dinh; b-Du dodn

Non-classified faults: a-Accurate; b-Supposed

Pién do sau

Hinh 1. So db dia chat khu vuc nghién ctu.
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- H¢ Devon, thong trung - thwong; H¢ ting Co Bai (D,.3cb)

Thanh tao nay chi 16 thanh timg chom nhé nam rai rac & Thuy Biéu va Phong Son. Tai
khu vyc nghién ciru ching phan b 16 ra & phan trung tim khu vuc va chim dan vé phia Béc khu
vuc dudi cac tram tich D¢ Ti, v6i thanh phan thach hoc 1a d4 voi phan 16p xen 16p mong sét
voi. Bé day tir 500 dén 600m.

- Tram tich H¢ Pé Tw

Tram tich Pé Tt trong khu vuc phan bd 16 ra chii yéu & phia Bic va Pong, bao gdm cac
thanh tao trAm tich: quan sat duoc trén ban dd dia chat gdm: Tram tich Pleistocen trung - thuong
(adQ,>?) va tram tich Holocen thugng (aQ,?) va tram tich Dé tir khong phan chia. Thanh phan

thach hoc chu yéu la cat, bot, sét 14n cudi, s6i, mau xam vang, xam trang, xam den. Day dén 4 - 25m.

3. PHUONG PHAP NGHIEN CUU

Dbi tuong nghién ciru 1a nude dudi dat trong 16p phii va da gde & tuyén 01 khu vuc
Thanh Tén, x Phong Son, huyén Phong Pién, tinh Thira Thién Hué. Vi tri diém do va huéng
tuyén sir dung thudc day, dia ban, GPS 12 va ban d0 dia hinh. Huéng tuyén Tay Bic - Dong
Nam, toa d¢ diém dau tuyén A;: Y: 0754695; X: 1824247 va cudi tuyén A;: Y: 0755051; X:
1824601 (hinh 1).

Muc dich chinh cta bai bao la dy doan nhanh kha nang chira nudc dudi dét theo tuyén
nghién ctru khu vuc Thanh Tan, xa Phong Son, huyén Phong Dién, tinh Thira Thién Hué phuc
vu phat trién kinh té x4 hoi dia phwong. Do vay ching t6i st dung phuwong phap hién c6 va toi
vu dé dat duoc muc tiéu dé ra. Chinh vi vay chung t6i dd nghién ctru, lwa chon va 4p dung hai
phuong phap tham do dién tré hop ly dy doan nhanh kha nang chira nudc tai khu vyc Thanh
Tan. D6 1a phuwong phap do sau dién tro 4 cuc dbi xtmg va phuong phap anh dién - do sau ludng
cuc truc (Dipole - Dipole). i véi khu vuc Thanh Tén dé c6 nhiéu diém xuét 16 nude nong khi
ap dung cac phuong phap trén dat két qua tét thi s& tao tién dé va dinh hudng cho kha ning tim
kiém nudc dudi dit twong tu trong twong lai.

Thiét bi str dung 12 may tham do mot chidu TD2004 do Xi nghiép Pia vat Iy Viét Nam
lap rap, may c6 do nhay cao, dai do rong, gon nhe phu hop véi diéu kién thi cong trong khu vuc
khao sat.

3.1. Cac phwong phap nghién ciru
3.1.1. Phuong phap do sau di¢n tré 4 cue ddi xirg

Do sau dién 12 phuong phap nghién ciru su thay d6i cua dién trg suat biéu kién (py) theo
chidu sau biang cach ting dan khoang cach giita dién cuc phat dé ting chiéu siu nghién ctru cua
dong dién.

Cac duong cong do sau dugc giai thich ca dinh tinh va dinh lugng. Dya vao cac dudong
cong dé tim hiéu cac tang dia chat va lién két ching. Két qua ciia né cho ta tim hiéu duogc vé lat
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dia dién cua vung nghién ctru. Giai thich dinh lugng la xac dinh chiéu day (hy, hy ..., hy, ...h;y)
va dién trd suat (py, pa, ... P; ...pw) cla cac 16p dat da.

Kich thudc thiét bi duoc sir dung véi ABmin = 3.0m; ABmax = 650m; MNmin = 1.0m;
MNmax = 150m (hinh 2).

Gia tri dién trd suét tinh theo cong thuc:

AU
pr=k—

Trong do:

py : Gia tri dién tro suat biéu kién (Qm) Gmg v&i mdi cu ly thiét bi AB va MN.
I: La cuong d6 dong do dugc trong moi truong (mA).

AU: Hiéu dién thé do duge qua 2 cyc thu M, N (mV).

k: Hé sb thiét bi va duoc tinh theo cong thuc:

FIl. AM AN
MN
@
A M N B
A 4 A 4 % A A Mﬁt dét

Hinh 2. So d phuong phép do siu dién tré 4 cuc ddi xing.
3.1.2. Phwong phap danh dién

Phuong phéap anh dién 1a phuong phap nghién ciru sy thay ddi cia dién tré suat theo
chiéu sau va chiéu ngang bang cach ting dan khoang cach giita ludng cuc phat va ludng cuc thu
dé tang chiéu sau nghién ctru cua dong dién.

Ban chit ciia phuong phap nay 1a su két hop giira hai phuong phap do sau (do sau dién
trd) va phuong phap mat cét truyén théng (mat cat dién trd). Diém khéac biét so voi phuong
phap do sau dién thuin tiy ¢ chd 1a cac tim do sau dugc quy udce, ing voi cac khoang mo khac
nhau cua thiét bi AB, vira dugc dich chuyén vé mot phia theo hudng tuyén do, vira theo chiéu
sdu tang dan. Noi cach khéac theo phuong phap anh dién dua vao cach bb tri va dich chuyén céac
dién cuc trén tuyén ta c6 thé khai thac cac thong tin phan anh sy thay doi theo ca hai chiéu do 1a

chiéu sau va chieu rong.
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Kich thude thiét bi duoc do voi AB (Iudng cuc phat) = MN (ludng cuc thu) =a =50 m
(hinh 3).
Cac gia tri dién tro suét biéu kién tai mdi 1an do sau dién dugc tinh theo cong thic:

AV
Px ZKT

Trong do6:

py : Gia tri dién tro suét biéu kién (Qm) Gng voi mdi cu ly thiét birg

k : Hé s thiét bi tmg v6i mdi khoang mo rap ctia hé thiét bi do.

k=n (n+ 1)(n+ 2)[Ta (D4i vi hé thiét bi ludng cyc tryc).

a: Khoang mé giira cac ludng cuc tuong tmg véi s6 1an do va n (05) 1a boi sd cua
khoang cach ban dau gitra cac ludng cuc thu, dugc chon tuy thudc vao muic do chi tiét can khao
sat.

AV : Gi4 tri dién thé do duogc cia ludng cuc thu MN (mV).

I : Dong phat vao méi truong dat da (mA).

Tuy thudc vao yéu cau, nhiém vu dit ra cho phuong phéap anh dién, nhu chiéu dai tuyén,
chidu sau nghién ctru, dic diém dia chét cua ving nghién ctru va cta ddi trong can nghién ciru
dé lya chon cac hé thiét bi dién cuc khac nhau.

Phuong phap anh dién dugc st dung 1a do sau ludng cuc truc (Dipole - Dipole) va dugc
goi 12 hé thiét bi dién cuc kiéu Wenner B (h. 3 va h. 4).

A a B a M a
° ’ ° °

Hinh 3. So 6 b tri cac diém do trén tuyén

O kiéu thiét bi nay, khoang cach giira 2 ludng cuc phat dong A B va dién cuc thu MN
bang nhau va bang khoang cach a = 50m chon trudc, ddng thoi ciing bang khoang cach giita cuc

phat B va cyc thu M gan nhit.
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Hinh 4. So d6 do phuong phap anh dién ludng cuc truc.
3.2. Phan tich tai li¢u

Cac duong cong do sau dién thyc dia duoc biéu dién dudi dang dd thi theo ty 1€ logarit
kép. Truc dung gia tri dién tro suét biéu kién (px), truc ngang la gié tri AB/2. Dya vao dd thi tai
diém do trén tuyén ta quan sat sy bién thién cac gia tri dién trd suét biéu kién doc theo tuyén
khao st cho phép danh gia dugc so bo diéu kién dia chat cua tuyén va xac dinh twong ddi dugc
cac di thuong dia vat ly.

Phuong phap phéan tich dinh lugng tai liéu do sau dién dugc dua vao ph?in mém chuyén
dung IPIWin V.2.1,IPI-Res2, IPI-Res3 - Moscow - 2001. Pay la phuong phap xu ly tu dong
thay d6i tham s6 mé hinh lat cit, sao cho dudng cong ly thuyét cia moé hinh méi truong tring
v6i dudng cong do duge v6i mot sai sé cho phép.

Két qua cho phép ta xay dung lat cit dia dién. Trén lat cét nay ta xac dinh dugc cac lop
dia dién. Cho phép xac dinh cac 16p c6 dién trd khac nhau, cac vung li€n quan téi cac hoat dong
dia chét nhu: Céc 16p dét d4 co dién trd khéc nhau, cac 16p chtra nudc, cac dut gay, doi dap va,
nat né manh, nén da gbe....

Phuong phéap anh dién do sau ludng cuc truc duge st dung phin mém phan tich 2D:
RES2DINV (hinh 11).

4. KET QUA NGHIEN CUU

Két qua do sau dién tré 05 diém duoc thé hién trén hinh v& s6 H.5 dén H.10. Cac dudng
cong do sau dién trén tuyén c6 dang duong cong chu yéu la 3 16p dang H. Két qua phuong phap
do sau ludng cuc duogc thé hién & H.11.

4.1. Phuwong phap do siu dién tré 4 cwe dbi xing
Két qua do sau dién tré 05 diém dugc thé hién trén hinh H.5 dén H.10. Cac duong cong
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do sau dién trén tuyén c6 dang duong cong chu yéu 1a 3 16p dang H. Trén co s6 tong hop tai liéu
toan ving, ching ta co cac két qua nghién ctru sau:

4.1.1. Giai thich dinh tinh két qua do siu

Dua vao 05 duong cong do sau dién trén tuyén chung déu 1a 3 16p dang H ((H.5 dén
H.9) ttt] ds 01 — tttl ds 05).

+ L6pl: Lop phu la dat ddi, dit trong lac, laa. Lop nay twong duwong vé6i 16p phong hoa
trén mat gém cat, soi, san, sét pha.... co thé kho hodc 4m udt, co dién trd suét tuong ddi cao.

+ Lop 2: Lép nay tuong duong véi 16p phong hoa cat pha mau vang, cat sét mau xam,
c6 dién tré suat thap nhat.

+ Lop 3: Lop da goc 1a 16p d4 voi mau xam, xam tro, xam den ran chic va nit né (LK
bL1), co dién tré suét cao nhat.

4.1.2. Giai thich dinh lweng két qua do sau

Dua vao cac két qua tai liéu do sau trén tuyén 01 ((H.5 dén H. 10) h.ttt ds 01 - h.ttt ds
05), khao sat thuc dia va cac tai liéu cac 16 khoan (LK PL1) tong hop trong ving ching ta c6
thé dwa ra lat cit dia dién theo tuyén c6 cac 16p nhu sau:

+ Lépl: Lop phu 1a dat doi, dat trong lac, la..., 16p nay twong dwong véi 16p phong
hoéa trén mat gém cat, soi, san, sét pha.... cd thé kho hodc 4m udt, cd dién tro suét tuong déi
cao. Pién tro suit thay dbi: p = 119 (BS 01) dén 435 (DS 05) Qm. Day 0.8 (PS 03) dén 1.8 (BS
05) m.

+ Lop 2: Lép nay twong duong véi 16p phong hoa cat pha mau vang, cat sét mau xam,
c6 dién tro suat thip nhat. Dién tré suat thay doi: p =22 (BS 03) dén 175 (BS 04) Qm. Day 1.7
(DS 05) dén 18.4 (BS 03) m.

+ Lép 3: Lop da gbce 1a 16p da voi mau xam, xam tro, xam den rin chic va nit né (LK
PLI). Pién tré suat thay ddi 16n hon 473 (BS 05) dén 772 (DS 04) Qm. Sau tir 3.6 (BS 05),
19.1 (BS 03) m tré xudng.

18 Pseudo cross-section and resistivity section 8 Pseuda cross-section and resistivity section

Fseudo cross-section FPseudo cross-section
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Hinh 5. Két qua xur 1y do sau diém 01 Hinh 6. Két qua xtr 1y do sau diém 02

144



TAP CHi KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc Hué

Tép 3, S6 1 (2015)

Pseuda cross-section

Resistivity r1oss-section

Pseudo cross-section and resistivity section
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Hinh 8. Két qua xtr 1y do sau diém 04

Resistivity cross-section
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Hinh 9. Két qua xtt 1y do sau diém 05

MAT CAT PIA PIEN TUYEN T01 KHU VUC THANH TAN, THUA THIEN HUE

DS01 DSs02 DS03 DS04 DS0s
(150m) (250m) (350m) (450m) (550m)
o ?200 SEEp = 119-435Qm L e 100 00
50 (2} 7_ kr ‘ ‘ 50
p=22-175Qm (2) - | ‘ T l J T
108 p=22-1750m 2= ‘ T ‘ T T o ‘ 100
>
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. 1 . 1 P =4730m | | 1
[ [ T 11 [ ] | | [ T ]
29 | 1 Tp=am3am | | 3 I I | - ‘ | I 0
w00 | [ [ [ [ | \ \ \ \ w03
Vi tri diém do 1 2 3 4 s
Khoing cich (m) 100 100 100 [ 100
Khoang cach cong _ ) )
ddn (m) 100 200 300 400
Ban vE sb: TO1 Ty 1§ 1:500/1:1000 Ngiy hoan thanh: 12/2014
GHI CHU: Ngudi thanh 1ap: ThS. Nguyén Dinh Bao

Lép 1: Lop phii cat, soi san, sét phd,...

Lép 2: Lop phong hoa car pha, sét pha mau vang, xam...

Lop 3: Da véi mau xam, xam den ran chac

Hinh 10. M3t cit dia dién TO1 theo phuong phap do sau 4 cuc ddi ximg
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4.2. Phwong phap dnh dién
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Hinh 11. Mit cat anh dién tuyén 01 Thanh Téan
Giai doan anh dién tuyén 01 (H11) cho ta thdy dién try suat cia dat ¢a nam trong dai p
=100 - 3000 Qm, chiéu sau khao sat tir 10m t&i 90m.

+ Lép 1: Lop nay tuong duong voi 16p trén co dién trd sut thap. Dién tro suat thay
d6i: p =100 dén 400 Qm. Day tir 15.0 dén 30.0, 40.0 (vi tri: 330 - 400m va 580 - 630m) m.

+ L6p 2: Lép da gbe, 1a d4 voi ran chic va nit né (theo LK DL1). Dién trd suét 16n hon
1000 Om. Sau tir 25.0 dén 90.0 m. Trong 16p nay & chiéu sau tir 60.0 dén 70.0 m (vi tri trén
tuyén tir 175 dén 325m) c6 mot doi dap vo dang thau kinh c6 kha ning chira nude vi trong da
géc ma trén anh dién lai c¢6 dién tré thép hon 300 Qm.
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5. KET LUAN VA KIEN NGHI

Theo két qua do sau dién trd 05 diém duoc thé hién trén hinh H.5 d¢én H.10 va anh dién
(H.11), khao sat thuc dja va phan tich cac tai liéu dia chat khu vuc két hop véi tai lidu 16 khoan
LK PL1, ching t6i c6 mot s6 két luan va kién nghi sau:

1. Cac dudng cong do sau dién dién trd 4 cuc dbi xing trén tuyén c6 dang duong cong
3 16p dang H. Trén tuyén nghién ctru gdm cac 16p sau:

+ Lopl: Lop phi, dat doi, dat trong lac, Ita. .., 10p nay tuong duong véi 16p phong hoa
trén mat gém cat, soi, san, sét pha.... cé thé kho hodc 4m uét, co dién tré suét tuong ddi cao.
Dién tro sut thay dbi: p = 119 (DS 01) dén 435 (DS 05) Qm. Day 0.8 (DS 03) dén 1.8 (BS 05)

m.

+ Lop 2: Lép nay tuong duong véi 16p phong hoa cat pha mau vang, cat sét mau xam,
c6 dién tro suat thip nhat. Dién tré suat thay doi: p =22 (BS 03) dén 175 (BS 04) Qm. Day 1.7
(DS 05) dén 18.4 (BS 03) m.

+ Lép 3: Lop da gbe 1a d4 voi mau xam, xam tro, xam den rin chic va nit né (LK DL1).
Dién trd sudt 16n hon 473 (BS 05). Sau tir 3.6 (DS 05), 19.1 (BS 03) m tré xudng.

2. Tai lidu anh dién cho thay & 16p trén tai vi tri 330m dén 400m va 580m dén 630m la
khu vuc ¢6 2 ving dién tro sudt thap co thé kha nang chira nudce va trong 16p da gde vi tri tir 175
dén 325m & chiéu sdu tir 60.0 dén 70.0 m, c6 mot d6i dap vo dang thdu kinh (dién tré sudt thap
hon 300 Qm) rat c6 kha ning chira nudc.

3. C6 thé st dung cac phuong phap tham do dién nay dé du doan nhanh nudc dudi dat
va phan téng dia chat, khao sat dia chét cong trinh va dia chit moi treong. Tuy nhién do tinh da
tri cia phuwong phép thim do dia vét 1y nén chiing ta phai nghién ctru ddi twong véi cac phuong
phap t6i wu dé danh gia d6i tuong dat téi dang tin ciy nhat. Chinh vi vy ma cac di thuong va
ranh gidi x4c dinh trén can luu ¥ va 1am rd trong cac giai doan nghién ctru tiép theo.
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APPLICATION OF ONE-DIRECTIONAL CURRENT METHODS
FOR QUICK PREDICTION OF THE GROUNDWATER RESOURCES

ALONG THE SECTION No.1 AT THANH TAN AREA, PHONG SON COMMUNE,

PHONG DIEN DISTRICT, THUA THIEN HUE PROVINCE
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ABSTRACT

Geophysical methods are commonly used in the initial stage for general prediction of
groundwater storage capacity from which accurate results can be quickly obtained.
Therefore, in this paper, two appropriate methods including symmetric quadrupole
resistivity sounding method and electrical image method were used for quick prediction of
the groundwater storage capacity along the cross-section No.l in Thanh Tan area. The
well-obtained data in this area is a fundamental base for similar investigation on the
groundwater in future. The obtained data shows that there are three areas being likely to
contain groundwater including: The covering layers extending from 330 m to 400 m (1),
from 580 m to 630 m long (2) and the fracture zone extending from 175 m to 325 m long
and from 60 m to 70 m deep.

Keywords: direct current surveying methods, investigate, groundwater resources.
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