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Mot sb két qua nghién ciru ban dau xdc dinh ving tham
trong dap dat

Pd Anh Chungl, Pham Van Bc}ngl, Vil Bic Minh?*
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sz’dng Dai hoc Khoa hoc Tu Nhién, DPHQGHN, 334 Nguyé~n Trdi, Ha Noi, Viet Nam

Nhén ngay 29 thang 7 ndm 2011

Tom tit. Céc dap dét, hd chira nude c6 nhiéu an hoa, dién hinh 1a thém & than, nén dap va mang
cdng. Hién nay, viéc dénh gid mirc do thdm dé quyet dinh xir 1y chu yéu bang cach quan sat trén
méi dép va do luu luong thim & ha lwu. Vi vdy, van dé quan trong dit ra 1a cin nghién ciru
phuong phap dé khao sét, xdc dinh vi tri thyc ctia viing tham trong dap gitip ning cao hiéu qua xir

ly.

Bai bdo trinh bay mot s6 két qua nghién ciru xdc dinh viing thdm trong dép HO Phoi va Dam
Bai thugc tinh Hoa binh bang phuong phdp Tham do dién da cuc vdi thiét bi SuperSting R1/IP va

phin mém xtr 1y Earthmage 2D.

1. Pit van dé

O nudc ta c6 hang ngan dap dat ho chira 16n
va nho, trong d6 ¢6 hang trim dap c6 chiéu cao
trén 10m. Sau moét thoi gian van hanh, khai thac
cong trinh, dap dat thuong xuét hién nhitng an
hoa gy nén nguy co mat an toan & mirc do va
tinh chat khac nhau. Mot trong sd 4n hoa nguy
hiém d6 1a tham, ro ri qua than dap, nén dap va
mang cbng. Tuy nhién, cho dén nay viéc dénh
gia mirc do thAm cho dap budc dau chi dva vao
viéc quan sat trén mai dap va do luu lugng
thim & ha Iuu; viée xtr Iy thim cho dap chu yéu
bang bién phdp khoan phut tao man chéng
thim.

* Téc gia lién h¢. DT: 84-4-37450026.
E-mail: minhvd @vnu.edu.vn
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Tir nhitng yéu cau thyc té d6, trong thoi
gian gan ddy ching t6i da tién hanh nghién ciu
xdc dinh vung thim trong dép bang phuong
phap Thiam dd dién da cuc nham chi ra quy mo,
vi tri, ddc biét 1a diu ngudn cua ving tham dé
c6 thé chu dong xir 1y chiing chinh xac va hiéu
qud hon.

2. Phuwong phap nghién ciru va dic diém
vung thir nghiém

Phuong phdp Tham do dién da cuc [1-4]
hién nay dang dugc st dung rong rai vi cd
nhiéu dic tinh wu viét, trong d6 phai ké dén do
st dung to hop nhiéu dién cuc nén viéc thu s6
liéu nhanh hon va phuong phédp nay c6 d6 phan
giai rat cao. Cdc phuong phép tham do dién da
cuc duogc chia ra thanh nhém cac phuong phép:
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phuong phdp dién tré (Resistivity-S), phuong
phap dién thé tu nhién (Self Potential-SP),
phuong phdp phan cuc kich thich (Indece
Polarization-IP). Pé x4c dinh viing thim trong
than déap, ching t6i tién hanh sir dung phwong
phép dién trd.

Ving tham qua than, nén dép 1a nhiing
viing dat dang chira ham lwong nuéc 16n hon
viing dat xung quanh (goi 1a viing khong tham),
nhu vy viing tham s& c6 dién tré suat thap hon
viing khong tham.

V6i thiét bi SuperSting R1/IP va phin mém
xir 1y EarthImager 2D [1,5], chiing t6i da tién
hanh 1ap mé hinh 1y thuyét cho ving thdm trén
dap. Tir két qua nghién ciru trén mé hinh, chiing

t6i tién hanh thir nghiém xédc dinh ving thim
trong dap dat ho Phoi (tai huyén Téan Lac) va
Pam Bai (tai huyén Ky Son) thudc tinh Hoa
Binh bang phuong phdp nay. Ca 2 dap nay da
phat hién c6 biéu hién thim khoang 10 nim nay
tuy nhién cho dén nay van chua c6 ai nghién
ctru va xtr Iy gi vé thim.

¢ Dap chinh hd Phoi c6 chidu dai 90m,
chiéu cao 16n nhat 37m, mat dap rong 4,5m.

Qua quan séat, mai dap kha kho rdo, tai giita
mdi ha luu 2 gan vai ta ¢6 1 hd sut khé 16n,
rong khoang 6m’, sdu khoang 0,4m, déc biét tai
chan mai ha luu 2 (déng da cua téng loc) c6 1
chd ro nuéc chay ra thanh dong véi luu lugng
rat 16n (hinh 1).
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Hinh 1. Binh db dap va so do tuyén khao sit.

+ DPap hd Dam bai c¢6 chiéu dai 270m, chiéu
cao 16n nhat 20m, mat dép rong 4,5m (hinh 2).
Qua quan sat, nhin chung mai dép khé kho rao,
nhung thay 2 khu vyc thim manh la:

- Pau vai httu, khu vyc ¢ gitra mai 2 va khu
vuc 0 dau mdi da cua tang loc ¢6 tham manh,
dau mai da tang loc nudc tham ra thanh dong;

- Khu vuyc gitta dép, ¢ mdi 2 nudc tham udt
mai dap.
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Hinh 2. Binh db dap va so db tuyén khéo sit.

3. Két qua khao sat chin méi d4 ting loc 1én mat dap, tién hanh do
cdc tuyén tir vi tri ving thim 1én mat dap thé
3.1. Két qua khdo sdt ving tham ddp Ho Phoi hién cu thé trén hinh 2.

Tir hién trang ving thim trén dép ching toi
tién hanh do 6 tuyén khao sat tir vi tri tham dudi
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Hinh 3. Két qua tai tuyén T1.
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Két qua trén tuyén T1 (hinh 3) cho théy:

C6 1 di thuong dién tro rat thip (nho hon
90 Qm), nim tir dau tuyén dén mét thir 18 va
nam sau tir 1,4 d&én 5,5m. Khu vuc bao quanh di
thuong ndi trén, cd sy bién d6i dién tré sudt rat
nhanh tr 90 Qm [&én 250 Qm. Phia bén phai
tuyén khao sit thuoc phan vai dap (thé hién ro
ranh gidi than ddp va vai dap), ving nay cé su
bién d6i dién trd sudt dot ngdt tir 300 Qm 1én

IDepth (m)
=
o
1
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nverted Resitiviy Section  [ieration =8 RMS = 1.03% L2=0.12 Electrode Spacing = [ m

dén 1000 Qm. Doc tuyén khao sét, & chiéu sdu
khoang 1,2m cé ranh gidi kha hep dugc bao boi
02 duong dong tré ¢6 dién tré sudt thay doi tir
300 Qm dén 1000 Qm.

Nhu vay, theo chiing t6i, di thuong dién trd
sut thdp néi trén 1a khu vuc thAm manh va tai
chiéu sau khoang 1,2m noi c6 su bién d6i manh
vé dién tré suét 1a ranh giéi duong thdm bio
hoa trong than dap.

0 . 0 Olmm

Hinh 4. Két qua tai tuyén T2.

Tuong ty nhu vdy, két qua trén tuyén T2
(hinh 4) cho théy: tai tuyén khao st nay ving
thAm da tich ra Iam 2 ving riéng biét. Ving
mot nam tir dau tuyén dén mét thir 13 va ¢ do
sdu tir 2,5m dén 5,6m; viing thAm 2 nam tir mét
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thtr 15,5 dén mét thir 19 va & d6 sdu 2,2m dén
4m. Puong thAm bdo hda nam doc tuyén duoc
bao boi 02 dudng ddng trd ¢6 dién trd suat thay
d6i tir 300 dén 800 Qm, & d6 sau khoang 2m.
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Hinh 5. Két qua tai tuyén T3.
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Két qua trén tuyén T3 (hinh 5) cho théy: tai
tuyén nay ciing c6 2 ving thdm riéng biét.
Ving mot ndm tir ddu tuyén dén mét thir 17 va
& chidu sau tir 1,8m dén 7,7m. Ving thim 2
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nam tir mét thir 19 dén mét thir 24 va & do sau
tir 2,9m dén 4,7m. Pudng thim bdo hoa nim &
d6 sau khoang 1,7m.
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Hinh 6. Két qua tai tuyén T4.

Két qua trén tuyén T4 (hinh 6) cho thay tai
day c6 1 vung tham bat dau tir dau tuyén dén
mét thir 40 cda tuyen khao sat va & do sau 3m
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Depth (m)

dén 10,3m. Puong tham bio hoa nam & do siu
khoang 2,4m.
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Hinh 7. Két qua tai tuyén T5.

Két qua trén tuyén 5 (hinh 7) cho thiy c6
mot ving tir mét thir 17 dén mét thir 30 nim &
sdu tir Sm dén hon 14m 1a khong thim, dién tré
suét viing nay trung binh 12 450Qm. Pudong bio
hoa nam & d6 sau khoang 2m. Trong khi d6 lai
¢6 1 ving thdm c6 dién tré suat trung binh

khoang 60Qm bao quanh viing khong thim nay.
Theo nhan dinh cia ching toi diy 1a ving nén
dat ty nhién va khong bi tham nén da day ving
thAm vé 2 bén, ddc biét 12 phia bén phai (giita
dép).
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Két qua trén tuyén 6 (hinh 8) cho thay c6 1
viing thdm, dién tro suat nho hon 100Qm, nim
bét dau tir mét th 6 dén mét thir 37 va & do sdu
tir 4,2m-12,6m. Puong thdm bio hoa nim dao
dong & do sau tir 4,2m dén 5,2m va phia trén
duong bio hoa c6 su thay dbi dot ngdt cua dién
trd sut tir 600 1én dén 2000Qm.

16/ .
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Eleirode Spacing =3 m

Hinh 8. Két qua tai tuyén T6.

Tir két qua thir nghiém xdc dinh ving thim
cho dap chinh ho Phoi trén 6 tuyén khao sat néi
trén, ching tbi co thé két luan duoc rﬁng, tai
mit cat doc tim dap ho Phoi (dai 90m), ving
thdm chi ndm & doan dai 31m va ¢ do sau trong
khoang tir 4,0m dén 13m duoc minh hoa trén
hinh 9 va hinh 10.

Ving thim
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Khu vyc nude chdy ra

Ghi chii: Tla, Tlb, T2a...: Tén céc tuyén khéo sat; L : Chiéu dai tuyén khao sat

Hinh 9. So hoa mit cit viing tham doc tim dap H) Phoi.



160 D.A. Chung va nnk. / Tap chi Khoa hoc DPHQGHN, Khoa hoc Ty nhién va Cong nghé 27 (2011) 154-166

% —
Khu vue nuée chay ra

Hinh 10. So hoa mit cét vung thAm doc tim dap Hb Phoi (theo céc tuyén).

3.2. Két qua khdo sdt tham than dap Bam bai méi dap 1én mat dap. Riéng 2 tuyén khdo sat
trén mat dap duoc thiét ké do gdi vao nhau
33m, nham x4c dinh chinh x4c hon dau ngudn
thAm (hinh 2).

Tir hién trang thim trén dap, ching t6i bd
tri 8 tuyén khao sit cho 2 khu vic thdm (mdi
khu vyuc 4 tuyén), theo thir ty tu vi tri tham dudi
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Hinh 11. Két qua khao sat tuyén T1la.

Két qua khao sat tai tuyén Tla (hinh 11) Khu vyc bao quanh di thuong néi trén co sy
cho thiy: ¢6 1 di thuong ving thdm dién trd bién d6i dién trd sudt rat nhanh tir 60 Qm 1én
suét thap (nho hon 60 Qm) nam tir mét thir 18 150 Qm.

dén mét ther 49 va & do sdu tr 2,2m - 4,7m.

Ohri-m

Tiepth (m)
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Hinh 12. Két qua khao sat tuyén T2a.

Két qua khao sit tai tuyén T2a (hinh 12) Khu vyc bao quanh di thuong néi trén cling c6
ciing cho thdy: ¢6 1 di thuong viing tham dién su bién ddi dién trd sudt rat nhanh tir 60 Qm 1én
trg suat thip (nho hon 60 Qm) nam tir mét thir 150 Qm.

14 dén mét thir 64 va & d sau tir 2,3m -7,5m.
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Hinh 13. Két qua khao sat tuyén T3a.
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Két qua khao sit tai tuyén T3a (hinh 13) d6 siu tir 3,4 - 6,7m; ving thdm 2 nam tir mét
cho thiy: ¢6 2 di thuong ving thdm dién trd thir 48 dén mét thir 78 va & do sdu tir 4,0 dén
xuét thdp (nhé hon 70Qm); viing tham 1 & gan hon 13,7m.

vai dép nam tir mét thir 6 dén mét thir 36 va &
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Hinh 14. Két qua khao sat tuyén T4a.
Két qua khao sat tai tuyén T4a (hinh 14) Tuong ty nhu vay, Kkét qua khao sat cho khu
cho thay: c6 1 di thuong vung tham dién tro vuc tham 2 (khu vuc gitta dap) dugc thé hién
suat nho hon 60Q2m nam tir mét thir 55 dén mét trén cac hinh 15, 16, 17 va 18.

thtr 124 va ¢ 46 sau tir 9m -18,8m.

Depth (m)
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Hinh 15. Két qua khao sét tuyén T1b.
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Hinh 16. Két qua khao sat tuyén T2b.
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Inered ety S emon =3 RMS=43% 12100 e pacig=3m
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Hinh 17. Két qua khao sat tuyén T3b.

Depth (111)
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Ohm-m

Hinh 18. Két qua khao sat tuyén T4b.

Két qua khao sat tai tuyén T4b trén mit dap
(hinh 16) cho thiy: ¢6 2 di thudng viing tham
dién tré suit thap (nhé hon 60Qm; viing thdm 1
tir dAu tuyén dén mét thir 15 va ¢ d6 sau tir 9m -
17m; viing tham 2 nam tir mét thir 102 dén mét
thir 130 va & d6 sau tir 9,5m - 22,0m.

Nhu vay, dbi chiéu véi két qua giira tuyén
T4b va T4a thi ving thdm 1 trén tuyén T4b gan

nhu tring nhau v& vi tri v6i viing thim 2 trén
tuyén T4a.

Tir két qua thir nghiém xdc dinh ving thim
cho dap Pam Bai trén 8 tuyén khao sét néi trén,
ching t6i nhan dinh réng: tai mat cit doc tim
dap (dai 220m, tinh tir vai hitu), c6 2 vung thAm
riéng biét dugc minh hoa vé vi tri cua ching
nhu trén hinh 19 va 20.
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Hinh 20. So hoa mat cat doc tim dap Pam Bai (theo cac tuyén).

4. Ban luan két qua

1. Viéc xdc dinh duoc vi tri dau nguén thAm
va tang thim cho dap hd Phoi nhu biéu dién
trén hinh 9 s& gitip ta chi can luu ¥ pham vi xir
1y thAm cho dép nay tap trung vao doan AB c6
chiéu dai 37m va siu dén 13m.

2. Viée xdc dinh duoc vi tri dau nguén thAm
va tang thAm cho dap hd Pam bai nhu biéu dién
trén hinh 19 va 20 s& gitp ta chi can luu y pham
vi xir 1y thdm cho dap nay tip trung vao 2 doan:
doan CD c6 chiéu dai 79m, siu dén 19m va
doan XY c6 chiéu dai 38m, sau dén 22m.

3. Nhu vay, khi xdac dinh dugc vi tri dau
ngudn thim va ting thdm cho dép nhu ndi &
trén s& gitp ta dinh vi chinh xéc, trdnh sai 1am
trong viéc xdc dinh tuyén khoan phut chéng
thAm dua trén kinh nghiém nhu tor trudc dén
nay, dan dén khdi luong khoan phut xir 1y thdm
s& giam di ddng ké.

4. Qua nghién ctu thu nghiém dp dung
phuong phdp Thim do dién da cuc dé xdc dinh
viing tham trong than dap dat cho thiy ring ta
hoan toan c6 thé tim ra dugc chinh xdc vi tri
viing thim va ca chiéu sdu ting tham trong dap
dat, chinh vi vay day 1a mot hudéng hoan toan
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thiét, ding dan, kha thi, c6 hiéu qua va

mang ¥ nghia kinh té, xd hoi cao.

Loi

cam on

Két qua bai bdo nay thu dwoc trong qué

trinh thyc hién dé tai nhém B cdp DPHQGHN,
mi s6 QG.11.03. Chiing tdi Xin trin trong cam on.
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Some initial study results of determining seepage area
in the earth dam of reservoirs

Do Anh Chung', Pham Van Dong', Vu Duc Minh?

'Institute for Termite Control and Work Protection, Vietnam Academy for Water Resources
VNU University of Science, 334 Nguyen Trai, Hanoi, Vietnam

There is a variety of the hidden dangers in the earth dam of reservoirs. Seepage, leakage... is
typically considered to be the common ones causing unsafely to dam.

Recently seepage has been often evaluated and determined based on the observations from the
dam’ roof and the measurements of seepage output at the downstream section. So the goal of the study
is to find out the advanced measure to determine the actual location of seepage effectively.

This article shows some initial study results of determining seepage in Ho Phoi and Dam Bai
Dams in Hoabinh province by the Multi-electrode Resistivity Imaging method with using the
SuperSting R1/IP and the processing software version EarthImage 2D.



