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Analysis of uplift pressure anomaly of Lijiaxia Dam foundation

BAO Teng-fei, GU Chong-shi, WU Zhong-ru

(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098,China)

Abstract: With regard to the uplift anomaly phenomenon occurred in the right abutment of Lijiaxia Dam in China, a

three-dimensional finite element model for seepage of the dam and its foundation was established. The methods of modeling the

seepage prevention curtains were introduced. The drainage holes were modeled as so-called drainage sub-structures. Then an

approach of back analysis for seepage parameters based on artificial neural network was proposed. The back analysis was

conducted and the permeability tensors of the rock masses were obtained. The three-dimensional finite element analysis of

seepage flow through the dam and its foundation was performed. Using the analytic results the influence of various factors such

as seepage prevention measures, drainage and geologic conditions in the seepage field was evaluated, and then the cause of

uplift anomaly was investigated combined with the results of the drilling and water quality tests in the foundation. It was shown

that anomaly phenomenon was due to the grout curtain defects and leakage channel exiting in the shallow foundation.
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Fig. 1 Diagram of uplift pressure at the measuring point Y6-1
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Fig. 2 Mesh of drainage sub-structures
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Table 1 Permeability tensors of rock masses

% RO R (ms ")

PRI Ker Ko K, K, Kot K.
dM 786X 2.14 7.86 X 2.87X 2.87 6.14
kA 10° x10° 10° 10° x10° %107
g1 1.26 % -3.67 1.26 % -4.93% -4.93 1.23
i 10° % 10" 10° 10°® x10%  x10°
Il 8.51% -9.79 8.51% -1.31% -1.31 7.73
% 107 x10* 107’ 107 x107 %107
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Fig. 3 Mesh of Lijiaxia Dam

3.2 HEIR

HEATBIAT BRICH H 204 5 6 5 LB AL
W e e . DR, TS A A T
6 FHBORE, FLRUE T 26 4195 T 0, BT,
22 BT 1 AR5 0 5 AT T 3K
P ILIE W E5 KA 2180.00 m, R iFZKAVHL 2050.00 m,
bR EUA S AANE KD SR, A RS e

K KA S AR R, JLAR AR 3 R A SYTO0 I L sk ) 5
BHIEAT SMERE -
R2 ERAMARTHEITRES
Table 2 Typical cases of seepage analysis
T 6 SHIERE 6 SHEHKAA
i I 455 A1 i
B VAW 1S HEARALIEH
WK ALIE
2 PiBbER R W, W THEEAAL
H—HeHER ALK
30 PrgmEREER A KL
IEH
P HEHE KR FLI K%
HEARSLIEH TAE
W —HEHEKALE

&t

1EH T,

TR LA
AL A3 A
Bz e,

4 PEMERE IR
5 BPrEMERE R

6 BrEWAKH W, Botkpka IUIER
%
kALK
7 BREMREAN A B HHEAAL
IEH
8 BIBMARA  FHEHERILI KK
o BRsMEREW  HokfLEw 0 LPARE
HiE 15 m
e e WERERT R
0 WEREEE  game waReen
dJ\ [Sfl jﬁ)k ‘H.’l’
o = e Il’ﬁ 'ﬁ‘)"‘ FHJ_?:*: I\.ﬂs if'llJ
1 m“ﬁ@““ HOKALIES  JRAE(EsEAK

W

3.3 HEHERH
R T N AR 6 S LB R T S B i A oy
A L 4. B T80 F Y6-1 FLACIY V47 1K 1 /KA I
%3
=3 IHEBE N KL

Table 3 Calculated uplift at the measuring point Y6-1

T E7JiEwab S AT £ ] gLl l}:-':i JF-'!‘E ( 2087 m)
/m 11 25 {f/m
1 2086.335 -0.665
2 2086.545 -0.455
3 2085.563 -1.437
4 2086.073 -0.927
5 2103.514 16.514
6 2103.516 16.516
7 2123.651 36.651
8 2125.176 38.176
9 2086.368 -0.632
10 2131.528 44.528
1 2086.342 -0.658
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Fig. 4 Distribution of seepage pressure across the dam foundation under the typical cases
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