Tap chi Khoa hoc PHQGHN, Khoa hoc Tw nhién va Cong nghé 28 (2012) 11-18

_ Khao sat vung tham trén dé
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Nhan ngay 15 thang 12 ndm 2011

Tém tit. Mot trong nhitng hiém hoa ludn de doa dén do an toan cua cdc dé dit 1a c6 céc viing
thim, 10 ri qua than de nén dé va mang cbng. Tuy nhién, hién nay viéc dénh gid murc d6 thim dé
quyét dinh xir 1y chu yeu moi bang cich quan sat trén mai, viéc xur 1y tham chu yéu bing bién phap
khoan phut tao man chéng thim. Vi vdy, vin dé& quan trong dit ra 1a can nghién ctru phwong phap
dé khao sét, x4c dinh vi tri thue cia viing thdm trong dé gitip nang cao hiéu qua xi 1y.

Bai bdo trinh bay mot sé két qua khao sat xdc dinh ving thdm trong dé dét tai doan K38+800-
K39+200 d& hitu séng Chu - Thanh Héa bing phuong phdp Thim dd dién da cyc vdi thiét bi
SuperSting R1/IP va phin mém xi 1y EarthImage 2D.

1. Pit van dé

Toan qudc ¢6 hon 5.000 km dé soéng, hau
hét nhimng con dé nay dugc xdy dyng hang trim
nam trén nén dat ty nhién, gin nhu khong c6 su
xir 1y nén ndo. Vi vdy, trén dé thuong xudt hién
nhitng 4n hoa gdy nén nhirg nguy co mit an
toan ¢ mirc d6 va tinh chét khéc nhau. Mot
trong s6 4n hoa nguy hiém d6 1a thim, ro ri qua
than dé, nén dé va mang cong. Tuy nhién, hién
nay viéc danh gid muc do tham cho dé budc
dau chi dua vao viéc quan sat trén mai; viéc xur
ly thdm chu yéu bang bién phap khoan phut tao
man chéng thim. Coéng tic khoan phut duogc
tién hanh & cling mot do sau va doc theo dé dan
dén c6 thé khoan phut chua dén do sau can thiét
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lam cho hi€u qua cta khoan phut bi gi6i han.
Ngoai ra, dé tién hanh khoan phut thi ngudi ta
thuong phai khoan rong ra rt nhiéu so véi
viung thAm gay lang phi. Dién hinh nhu doan
K38+800-K39+200 d& hitu song Chu mdi khi
nudc song 1én to xéy ra hién tugng sui phia
ddng va khi nudc séng thdp hon thi nudc tir
trong ddng tham ra song. Tai ddy da c6 hai hd
sut tai 2 vi tri K38,96 va K39. Tai vi tri nay da
xtr 1y khoan phut xir 1y thim trong diu nim
2011 nhung van tiép tuc thim. Ching tdi ciing
v6i Vién Phong trir mdi va Bao vé cong trinh da
thtr nghiém str dung phuong phap Tham do dién
da cuc dé khao sit ving thim nay theo yéu cau
cia S& Nong nghi¢p va Phat trién ndng thon,
Chi cuc Pé diéu va Phong chdng bo Iyt Thanh
hoéa.
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2. Phuong phap va khu vuce khao sat
2.1. Phuong phdp nghién cuu

Phuong phdp Tham do dién da cuc [1-4] 1a
phuong phdp thadm do dién c6 do phan giai cao.

V6i phuong phdp nay s€ cho ta bic tranh
tong thé vé dién tro suat cua cdc 16p dat da va
céc d6i twong nam trong 1ong dit. Qua nghién
ctru, ching ta thdy rang: v6i dbi twong nhu
ving thim nim trong than dé thi thuong cé
luong nudc chira trong d6 nhiéu hon han so véi
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mdi trudng xung quanh nén dién tré suét
thudng nhoé hon méi truong. Con ddi véi cic
thau kinh cét gdy thim dudi nén dé thi thuong
c6 dién tré suit cao hon han méi truong.

Qua mot s6 thir nghiém ching toi thdy st
dung hé cuc do Wenner 12 phit hop nhat dé
nghién ciru viing thim. Chiing ti da sir dung hé
thiét bi SuperSting R1/IP, hé cuc do Wenner 56
cuc va xir 1y trén phan mém EarthImager dé
nghién ctru [1,5] (hinh 1).
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Hinh 1. So d6 nguyén 1y hoat dong ciia phuong phép dién da cyc.

2.2. Khu vuee khao sdt

Poan K38+800-K39+200 dé hitu séng Chu
da ting bi buc phia dong vao nhitng nam 70 thé
ky trudc khi nudc song 1én cao. Tir khi d6 dén
nay khi nuéc song xubng thdp thi thdy hién
twong nudc chay tir ddng ra séng véi luu lwong

16n. Va tai ddy di xdy ra hién tuong sut méi
phia séng véi duong kinh 1én dén 7m. Hién tai
khu vyc nay da dugc khoan phut xtt 1y nhung
hién tuong tham van khong giam.

Hinh 2. H6 sut do thAm qua nén dé.
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3. Két qua khio sat tai K38+650-K39+200 3.2. Két qua khao sdt

hitu s6ng Chu - Thanh Héa
Do tuyén khéo sat dai nén khi xtr 1y va phén
Trén hé théng dé chiing t6i tién hanh b tri o1 Ket qua chiing t0i chia moi tuyen ra 1am 4

5 tuyén khao sat doc theo dé trong d6 2 tuyén doan d& xir 1§ va phan tich ket qua.

nam tai méi phia song, 2 tuyén tai mat dé va 1

tuyén & phia dong (hinh 3).

3.1. Bé tri tuyén khdo sdt
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Hinh 3. So db b tri tuyén khao sit.
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Hinh 4. Két qua khéo st doan K38+997-K39+162.
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Trén két qua (hinh 4) khao sit doan
K38+997-K39+162 duoc thé hién theo thir tw tir
phia song vao trong dong cho thiy trén ca 5
tuyén do & du tuyén déu xuét hién 1 di thudng
dién tré suét cao cu thé:

+ Trén tuyén thir nhat mai song: Di thudng
nam tir dau tuyén dén m thir 30 va & chiéu sau
tr 2,5 — 8m

+ Trén tuyén thir 2 méi song: Di thudng
nam tir dau tuyén dén m thtr 28; Sau tir 3 — 10m

Depth (m)

Depth (m)

Depth {m)

+ Trén tuyén tht 3 mat dé gidp méi song:
Di thuong ndm tir dau tuyén dén m thir 32; Sau
tu 3,5 - 12m

+ Trén tuyén tha 4 mat dé gidgp méi dong:
Dj thuong nam tir dau tuyén dén m th 43; Sau:
tr 4,5 -10,5m

+ Trén tuyén thir 5 ¢ trong dong: Di thuong
nam tr diu tuyén dén m tht 31; Sau: tr 2,5- 8,5m

+ Trén tuyén thir 5 & trong dong: Di thudng
nam tir dau tuyén dén m thir 31; Sau: tir 2,5- 8,5m

Depth (m)

Depth (m)

Hinh 5. Két qua khao sat doan K38+875-K39+040.
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Trén két qua (hinh 5) khao sit doan
K38+875-K39+040 dugc thé hién theo thir tu tir
phia song vao trong dong cho thiy trén ca 5
tuyén do déu xuét hién 1 dj thuong dién tro sut
cao tai gitra tuyén khao sét cu thé:

+ Trén tuyén thir nhat mai song: Di thudng
nam tir m thir 34 -84 va 100 — 153m va Sau: tir
2,5 — 13m so v6i mai dé.

Depth (m)

Tuyén trén mit dé sat mdi phia song

Tuyén trén mit dé sit mdi phia dong

Tuyén trong dé phia dong

+ Trén tuyén thir 2 méi song: C6 2 di
thuong tai m 24- 132 ¢6 chiéu sau tir 4-18m va
di thuong tir m 124-148 c6 chiéu sau 3-10m

+ Trén tuyén tht 3 mat dé gidp méi song:
Di thuong nam tir m 13 — 152 Sau tir 3,5 — 17m

+ Trén tuyén tha 4 mat dé gidgp méi dong:
Di thuong nam tir m thir 41-149 Sau: tir4,5- 11,5m

+ Trén tuyén thir 5 & trong dong: Di thudng
nam tir m 57-152 Sau tir 2,5 — 11m

v I i Ohnn
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Hinh 6. Két qua khao sat doan K38+757-K38+922.
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Trén két qua (hinh 6) khao sit doan
K38+757-K38+922 cho thiy trén ca 3 tuyén do
déu xuét hién 1 di thuong dién tré sudt cao tai
dau tuyén va trén tuyén khao sit phia dong c6
ca di thuong tai cudi tuyén cu thé:

+ Trén tuyén thtr 1 mat dé gidp mai song:
Di thuong nam tir dau tuyén dén m 42m sau: tir
7-19m va di thuong thir 2 nam tai m 132-165m
sau 4-10m

1464

Depth (m)
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Tur cac két qua khao sat néu trén, ching toi
c6 thé két luén dugc rang tai doan K38+650-
K39+200 hitu song Chu - Thanh Héa cé cic

K3 81—875
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Hinh 7. Két qua khao sdt doan K38+637-K38+802 mit dé sit mai song.

+ Trén tuyén tha 2 mat dé gidgp méi dong:
Di thudong nam tur dau tuyén dén m tho 42 sau
tr 7-19m

+ Trén tuyén thir 3 & trong dong: Di thudng
nam tr dau tuyén dén m th 36m sau tu 8-21m.

Két qua (hinh 7) khao sat cho thiy cudi
tuyén doan 90-165m chicéu Sau tir 6-13m c6 di
thuong dién trd suat cao.

thdu kinh cat gdy thdm qua dé& dugc minh hoa
trén hinh 8.
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Hinh 8. So d6 mit cit thau kinh cat gdy tham qua dé.
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4. Ban luin két qua

1. Tir két qua khao sét, chiing t6i nhan thay
ap dung phuong phap Tham do dién da cuc véi
thiét bi SuperSting R1/IP, hé cuc do Wenner 56
cuc va xu 1y trén phé‘m mém EarthImager da xac
dinh duoc ciu tric va déi tuong giy thAm doan
de K38,637-K39,162 ¢ Thi¢u Héa - Thanh Hoéa.

2. Tur cu tric va dién tré suét dic trung cla
khéi vat liéu gdy thim ching t6i nhan dinh day
12 mot thiu kinh cdt nam trong nén de.

3. Khu vuc khao sat K38,637-K39,162 xac
dinh 2 khéi di thuong c6 nguy co giy thim doc
lap.

- Di thuong thir nhit nim trong doan dé tir
K38,890 dén K39,28 ¢ ving dang thim nguoc
tir song ra dong.

- Dj thuong thir 2 tir K38,728 dén K38,8. Di
thuong nay nhé va nim siu hon so véi di
thuong 1. Di thuong nay nim trén ving bai
phia sdng rong va cao va phia ddng khong cé
ao ho cét qua di thuong, do d6 kha ning giy
thdm 1a nh6. Hon nita, ching toi mai chi do
duoc 1 tuyén tron ven qua doan dé c6 di thuong
2, con 2 tuyén do khic méi cit qua 1 phan di
thudng nay. Dé phan tich va dénh gid chinh xac
di thudng 2 chiing toi thiy can phai khao sit chi
tiét hon.

4. Phuong phap khoan phut xir Iy dau nim
2011 do khong xéc dinh duoc rd chiéu sau ddi
tugng gay thdm nén chi phut vira dugc gﬁn 1/3
phia trén dbi twong nén vung thim van tiép tuc
hoat dong. Ngoai ra, mot s6 hd khoan phut ndm
ngoai dbi twong gdy thdm nén khong co tic
dung han ché thim.

5. Chiing t6i s& tiép tuc con nghién ciru chi
tiét hon, ddng thoi s& dp dung ca phuong phép
Ra da dét dé bd tro cho phuong phép Tham do
dién da cuc da 4p dung nham nang cao hon nita
hiéu qua xdc dinh viing thim trén dé. Céc két
qua nay s€ dugc ching tdi cdng bdo & cac bai
béo tiép theo.

Loi cam on

Két qua bai bdo nay thu dwoc trong qud
trinh thuc hién dé tai nhém B cdp DPHQGHN,
mi s6 QG.11.03. Chiing t6i xin tran trong cam
on.
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Survey on seepage in dikes with
the Multi-electrode Resistivity Imaging method
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Seepage and leakage are considered one of the hidden dangers in dikes causing unsafely to dike
body, dike foundation and sluice gate as well. However, the current appreciations to show reasonable
treatments are mainly based on observations from the roofs and treatments are drilling and ejection
methods to create anti-seepage nets. So the important problem is to study a technology to detect
seepage areas exactly in dikes to improve treatment’s effection.

The paper shows some results of the survey on seepage in Song Chu — Thanh Hoa dike, at section
K38+800-K39+200 with the Multi-electrode Resistivity Imaging method. The equipment is
SuperString R1/IP and the software EarthImage 2D.



