FBIEFT2H
2012463 A

FEBRERRI TR

Agricultural Research in the Arid Areas

Vol.30 No.2
Mar.2012

ARBEELTANMNESHRIENTRERAR
- Fi 2, KEE!

(1 BERRABEARZKHSERATRER, KA HE 712100; 2. HXBLHERER, BRE & 712100)

B B ANESARARAALAR LEHRARF BN RARIALZERE. RREAZERLENEL,.
HERAEBR FTHRERANLL ABREHARERA YR FE, UEEXAARAIR YA, XA
ARAAMAFT R A ETE “ARB " " LESLAE" "THRLA A" "THRELEE A "NELH B &,
HARIGBE RRLGBFTEREER 2B S8 ANBTRASRE ABEATBBRENY
JIAFEH#TT AR ZELBRH R GATRRG BT ENERSAE BB AR LI EANX R, RETREAS

ENEXEEWSFFENHERRE, THEAXIRSE S,
XRiT: FRAZE LT ;B REH 24
HESHE: S273.1 XWIRIRE: A

REARLKBREAFER, TGN TRER
PEEEBREEEERE HBREMHR IXE
TAMBRPTFEFRIVLBEAMEY, HEXER
IR ELMEE! -2, MAFREREERE s
BRTFHEAZS, EEAT 30 m BE UL ETTH
Yl FEHEREL BA RADSER, B
BORLAR KRB R R 5T, B s B0 Bk 1
B 5 i UK B K U R A4 B B . B E M4
KKk EFEREAGMES T, HBREENXEN L
BlE % 30% ~40%° %, REBAIEHFEH =
BEMICEREELT AN TR HEENBXHE
ITRBR . BBHENELXHRERE., B EE
B R A B B SR K, £ 3k 3 R A T
ZAH UK FHHASRE  WBRA LB NE
BB % AT U BTN TR TR, R
JE U e B A BB B BB R B — AN B R R 15 o
FEFE S A AT S KM D TR K5,
RHALEBITHWH %, ARG BT ENERE B
HARBEREHENAAFEHTTHRITE. R
IEAEAL THEB B AR, THREXTESE,

1 TEM#NK

ZAKABATHERMN FRBAER, 2—BLE
Bl REREHE TS R EAE DR E AR
KB ZEEF M RBKFMEA, KEBES
% 12.26 x 10° m® , H RUE R 6.86 x 10° m®, K FE B B
Bt K 4 098.60 m, BEit#t/K {7 4 096.00 m, K3k

R B #9:2011-07-05

YRS : 1000-7601(2012)02-0181-07

A AR, RRAHFRE L OIS
ZMBEEERRE  EEHTA . PAREL,

KRB ARG AR, EEBBAEN . (DE

A BAREL, FESATFEK B8 LT, JEE—~
BMHS5~55m, WASEAL 0%, 2FE ~FXL
RE;QMARAL,. FEMmAELRT . D4
EEEHRN2~50m, SPASRY S 30% ~40%, 2
i~ BIORE, RSB LB BER BNAR
E+BEBBERE3.5%x107'~3.5x10 2 em/s, BB
BRKEE BEBRREANEHH; G)kKBHA
BEL, FESHTTHRER BEERK, FHEE
— 4 50 ~ 80 m, EE A K A B b b B I 5E 115 m,
HOSBAL 0% BRAa50589 S 0%, 85
B 10% ~20% , BABKKE X 1000 mm, KK
BOARGLEBERES5.0x1074~1.0x107?
envs, BB EKRE  BEBKEXNERHY; (4) MK
BEEFTERLERE RKHNE BEEREHAR, %
BHEERE, XS, MREEEE 25 m~
150 m, FIIRFBMEEEZNBHEKER, BB IPE
BKEEK, EREIE0~10.0m HHEFEKEE,
10.0 m AT R 888K A,

2 HURGXAHERK

HEPHEEEHVEHYIEAEREM B, &K
B ERABBERE L HES LHKAGBRE¥®
E KDL 4 095.00 m, F#EKGLEY 4 028.48 m,

EEFA HILHABI—), B KAERA B, TERAREL TR ITRAZHTEBAHE R,
WREE - KEF1964—), B LTAHBA, LML M2 AiL4ESH, FEAFFBASEA LB S TEREEB LM -

B EHER T AR,









184

TR KRB

F30%

‘‘‘‘‘
.,
-,

R10 FER(LHEEPBR)KNBARANAHFKLZE
Fig.10 Diagram of equipotential lines of dam’s maximum

cross-section in Scheme 8 (Impervious wall)
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Table 3 Seepage discharge results of different options

K5 E 3 HREH HEBRAE(m/s)
No. * Scheme No. Name of scheme Seepage discharge
1 F7 % 1 Scheme 1 ZBi# No impervious 25.05
2 # & 2 Scheme 2 L ¥ 10 m ER L85 10 m upstream clay blanket 20.30
T ¥ K (BB 90 m)
3 7% 3 Scheme 3 Downstream matiress drainage (90 m in length) - 31.08
TFTHKLER(OmE 45 mH)
4 7% 4 Scheme 4 Downstream clay gland (60 m in thickness and 45 m in height) 20.60
5 FH % 5 Scheme 5 3 X B ¥ Non-impervious dam foundation 37.69
6 # % 6 Scheme 6 %0 m A5 1R 3% LBy R 1.29
90 m hanged c anti-seepage wall
0O mBEE LI BT EER NS
7 TR 7 Scheme 7 90 m down with curtain grouting anti-seepage concrete wall 0.44
8 77 % 8 Scheme 8 2B B 5B Impervious wall 0.13
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Table 4 Height of dam seepage lines in different schemes
SR e B 144 Seepage line
5 it H R
Scheme Seherme for EWAR  UHEWE  LETBE  Smms Tk
No. caleulation Head water Upstream face  Down-stream face  Spilling point Down-stream
level of core wall of core wall in dam slope water level
o %ﬁ}j§ 4095 4082.00 4064 .00 4050.00 4028.48
Scheme 1 No impervious
HE2 EHtomERNLEE
Scheme 2 10 m upstream clay blanket 4095 4078.00 4055.00 4043.00 4028.48
FE3 TS K (FEK 90 m)
Scheme 3 Downstream mattress drainage 4095 4065.00 4046 .00 4028.48 4028 .48
eme (90 m in length)
FE4 TH#H LB (60 mJF,45 m B)
Scheme 4 Downstream clay gland (60 m 4095 4090.00 4066 .00 4052.00 4028 .48
eme in thickness and 45 m in height)
HRS e
Scheme 5 Non-impervious dam foundation 4095 4089.00 4058.00 4034.50 4028.48
HE6 90 m B FEIREE LB B
Scheme 6 90 m hanged concrete anti-seepage wall 4093 4094.00 4034.00 4032.00 4028.48
HE7 OmBEELBRTEELXEE
Sch 90 m down with curtain grouting 4095 4095.00 4028.60 4028.48 4028 .48
eme 7 .
anti-seepage concrete wall
AR %Wiéiﬁﬁfiﬁ 4095 4095.00 4028.48 4028.48 4028 .48
Scheme 8 Impervious wall
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Table 5 Maximum seepage gradient results about 2D options

SLiF LR

Bk % HBE Maximum seepage gradient

ARES HRER Permissive H i 4 4 1 BK oM % B A
Scheme No. Name of scheme . Gradient of Point of maximum
secpage gradient nen
seepage point seepage gradient
BRABARSGLIESHAL
Scﬁhi Il . N fF)‘jﬁ 0.15 0.41 Mixed earth layer with erratic
eme © impervious boulder and gravel
s 4
#E2 O 10 m RS £ 60 RERARE LR 1AL
Scheme 2 10 m upstream clay blanket 0.15 0.40 . ixed earth layer with erratic
: boulder and gravel
HE 3 THEBHAKELEK O m) ROMARAGLESKIRESSLE
Sch Downstream mattress drainage 0.4 1.00 Binding part of mixed earth layer with
eme 3 . .
(90 m in length) boulder and gravel and horizontal mattress
HE 4 Tl - HEE(60 mE, 45 m &) HARARGLEH &L
Scheme 4 Downstream pressed clay covering 0.4 0.38 Mixed earth layer with erratic
(60 m in thickness and 45 m in height) boulder and gravel
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Table 6 Maximum seepage gradient results about 3D options
B K8 % WM Maximum seepage gradient
FERHE ‘ :
Sehme N LB BB R Btk FB G R i 35 B
Core wall and 1mpervious wall Filled curtain Gravel layer beneath impervious body Seepage point
# % 5 Scheme 5 43.00 - — 0.480
J5 % 6 Scheme 6 49.00 — 0.7 0.065
R 7 Scheme 7 52.60 7.4 - ; 0.004
F % 8 Scheme 8 53.80 — — 0.001
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Research on seepage control schemes of earth-rock
dam with deep overburden layer

GUO Jiang-tao'?*, ZHANG Ai-jun'
(1. College of Water Resources and Arcthitectural Engineering , Northwest A & F University , Yangling, Shaanxi 712100, China;
2. Yangling Vocational and Technical College, Yangling, Shaanxi 712100, China)

Abstract: As the geological conditions in west China are are complicated, deep overburden foundation often exists
in the construction of earth-rock dams. Deep overburden foundation results in the leakage of reservoir and possibly endan-
gers the safety of the dam, so the seepage control problem is particularly prominent and urgent. A water conservancy pro-
ject in Tibet was taken as an example and finite element analysis method was used to conduct two-dimensional and three-
dimensional calculation of infiltration line and seepage quantity and stability of 8 kinds of seepage control schemes of this
project, such as“no impervious” , “upstream clay blanket”, “downstream matiress drainage”, “downstream clay gland”,
“non-impervious dam foundation” , “hanging concrete anti-seepage wall”, “down with curtain grouting anti-seepage con-
crete wall”and"impervious wall”. The relationship between optimum anti-seepage scheme selection and seepage coeffi-
cient was found out, and the effect of the scheme of deep overburden layer of vertical seepage control was verified, wich
may be used as a reference for similar engineering.

Keywords: deep overburden layer; earth-rock dam; seepage control; analysis



