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Reasonable connection type for cutoff wall and core wall of earth-rock dams on
deep overburden layers
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Abstract: The earth-rock dams built on deep overburden layers often use a closed seepage control system which is composed of
core wall of dam body and impervious wall of dam foundation. Uneven settlement will occur between concrete core wall base,
impervious wall and the adjacent soil, which leads to the fracture of concrete base and the shear failure of dam body and its
foundation when the asphalt concrete core wall is used in dam body and a closed impervious wall is used in dam foundation.
Taking an earth-rock dam on a deep overburden layer as a study object, a three-dimensional finite element model is establised,
and the deformations and stresses of the dam body and its foundation are analyzed by use of the nonlinear finite element
method. By comparing the analyses of deformation compatibility of dam body and its foundation and the stresses of core wall
with its base and impervious wall, a reasonable connection type is recommended for the core wall dams, which should reserve a
gap between the base and the impervious wall for an earth-rock dam built on deep overburden layer which uses a closed
seepage control system. The size of the reserved gap is related to the thickness of the overburden layer and its mechanical
properties as well as the elastic modulus of the impervious wall, and it requires computational analysis for determination.
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Fig. 3 Geological section of an asphalt concrete core dam in dam

axis
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Fig. 4 Cross-section of asphalt concrete core dam of a reservoir
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Table 1 Parameters of linear constitutive relation of materials

oY PR
upR JN-m) /GPa MEY/N=d
VR R A 24.0 25.0 0.167
R &L s s 24.0 25.0 0.167
TR B 1 s B 23.0 2.0 0.167
B v i e 26.0 5.0 0.230
H 26.0 8.0 0.250
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Table 2 Duncan - Chang model (E—B) parameters of materials for dam and its foundation

E e R n R K om ﬁﬂ
Wi TR O 23.0 200 25.0 360 0.3 0.71 150 0.15 0
WIF A RRAT R} 21.0 20 36.0 800 0.56 0.63 620 0.37 5
pUR/iy 21.0 10 32.0 1000 0.45 0.68 950 0.20 4
T BN ONERA CEED 19.5 5 28.0 1300 0.44 0.62 1100 0.50 3
T EWONERA CRED 20.0 5 30.0 1500 0.44 0.62 1200 0.50 3
=3 ZHITESERILE
Table 3 Results of three-dimensional computational analysis
ay R E R (LE 1B XD Wi TR O
% TN mAEEME BRE-EN BAE=ENA BKEREEMN RAE XN BRAE=ENA
/mm 71/kPa /kPa #%/mm /kPa /kPa
A % T -459.89 1974.99 919.02 -126.43 825.62 383.80
&K -465.36 2001.22 1010.32 -114.46 1112.92 564.04
B % T -467.34 1889.65 876.38 -421.33 713.43 331.00
&K -475.41 1922.06 971.48 -407.12 1021.66 529.74
c % T -466.52 1901.13 886.56 -245.73 704.25 353.20
&K ~473.68 1932.30 992.69 -236.48 1024.35 536.89
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Fig. 8 Displacement distribution of asphalt core wall under normal
water level (cross-section along dam axis X==3.5 m)
3.2 HURN N THME

R, WA KEE— N J1H 1974.99 kPa,

KE R 19 1183.93 kPa, HKHE=FMN 1N
919.02 kPa. 1E % & /KA1, e RS —F M /18 2001.22

kPa, i KH - EMN 1N 1156.49 kPa, I KH=TFN
71791010.32 kPa. 7E3R T HAFNES 7K B4 8 K 328 77
# HH BLAE VARG . IR I . AEOBERR, TR
HOD AL, ORI ME SRR, RN g 1) A A T R T
AN o O BEFEARLL T R I PIRAS , R IR 7
R /NEE N, HsRMEN 73.32 kPa. —RIH
TREE L AR FE AR E 208 1.0~1.5 MPa, 25 i
R %N 2.0~3.0 MPa. [k, AR TREI T EE 0
B ) AN BBt e, R AR Z 20t .

TRIE B 5 B B K5 — 2 N ) R AETE B B RS R
., BUEN 2.6 MPa, T/NFIREELIIPUEIRE, R
e, WK 9 Frr.

1400 I 1 1 L I 1 $1M : kPa
50 100 150 200 250 300 350 400 450
(b) B=EMA

9 IEEE/KHAR S HEETE K 157 E

Fig. 9 Stress distribution of cutoff wall under normal water
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Fig. 10 Settlement distribution core wall base and surrounding

cover layer along dam axis
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J% B, BRI N IR 15 3 B3 O,
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Table 4 Stresses of concrete base

ES 5 KL f1/MPa C30 P $i 50 /% /MPa
A 3.2 1.43

B 0.6 1.43

C 25 1.43
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A DX KRR BN R METER WK 5, &
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Table 5 Stresses of soil surrounding base and asphalt concrete core

wall

KERS NERS WE BE e oo
WEE G B gy e ST
/kPa /kPa  /(° ) /kPa -

2000~2200 280~300 36
1400~1600 600~700 36 20 320~370 570~660
1800~2050 320~450 36 20 600~650 485~590

20 695~770 480~525
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