F37H 4N oA TR R ol (A& B R Vol. 37 No. 4
2020 4F 12 H Journal of Hebei University of Engineering ( Natural Science Edition) Dec. 2020

XEHS:1673-9469(2020)04-0001-06 DOI: 10. 3969/j. issn. 1673-9469. 2020. 04. 001

7K A 33 PEHE B 15 55 %) A BT 12 300K A FULBIF 5
A F L EF R RAE,RNESE,ELR
(1. FKFIFRAZ 12 8 FE 5% R R =y i s /KRB ARS8 B, 195 B A 2100295
2. FHEHTH R VI3REE TRAS FEAL VT BHYT 212300)

FE. @ KR AR 53 5 5 BOR AT R, A KRR 2B 5 330 R ik — F e A 4g
Ao AL R E LM B BB ARt KON AR S FRiSiE R 3 25 A FRTARE AL SH AR 52l 304 B
E XK R AR B 5 3N 6956 T4 B Ae iR B VAT R R RO AT, R A AT S
K6 BRI e BRI R, BB AR SR B IR 69 A AR R AT B R
NIE AR IR 5 AR AT, BB e B A B IR P30 i L a4 h A58 (o
JERFIRPHRLER ESFHEEILEEHA EERNBEL S THERED R,
KRR KR L BEHAE B S 2 A TR R AN

HRESES TVI3I. 14 XERERIDAG A

Simulation Study on Effect of Impervious Wall of Cement-soil
Mixing Pile in Seepage Prevention of Earth Dam

HAO Jie', LI Jun'" , ZHENG Guobao®, JIA Hailei', PAN Wenming'
(1. Nanjing Hydraulic Research Institute, Nanjing, Jiangsu 210029, China;
2. Danyang Yangtze River Embankment Project Management Office, Zhenjiang, Jiangsu 212300, China)

Abstract; The anti-seepage effect of the cement-soil mixing pile impervious wall was studied, providing
further optimization indicators for the design of impervious wall. The finite element model of the seepage
flow was established and verified by the measured data. Different scenarios were simulated for the con-
struction position and penetration depth of the cement-soil mixing pile impervious wall in the earth dam.
The results shows that after the impervious wall is added, the seepage stability increases and the seepage
control effect is obvious. The closer the cutoff wall is to the upstream of the dam body, the better the
seepage stability of the dam body; the deeper the penetration depth of the cutoff wall, the better the
seepage stability of the dam body. It is reasonable to place the cutoff wall in the middle of the dam body
near the upstream, but considering the construction requirements in the actual project, the position of
the cutoff wall should be properly moved back at the axis of the dam, which has little influence on the
seepage flow.
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Fig. 1 Simplified material partition graph for

typical section seepage calculation
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Tab. 1 Soil permeability coefficient

BiERECE I BB RPOUE - HE BB R0 MET-HIE

+)ZE5 v =t Y 1 /(x10%cm-s™") /(x10%cm-s™") /(x10%cm-s™")
7K UH 7K IH 7K IH

1-3-1 WA 4 20. 67 30. 74 56. 84 79. 37 4.84 1.38
1-3-2 WA+ 31.83 9.63 74.90 63.28 3.10 0.16
Al 38.17 80. 55 38.17 80. 55 38.17 80. 55

3-1 - 16. 26 5.09 16.26 5.09 16.26 5.09
i 7.07 0.14 7.07 0.14 7.07 0.14

g 467. 00 8.77 467. 00 8.77 467. 00 8.77
4-2 LR 167. 50 167. 50 167.50 167. 50 167. 50 167. 50
5 H RS £ 3.65 3.65 3.65 3.65 3.65 3.65
i 5 0. 60 0. 60 0. 60 0. 60 0. 60 0. 60
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Tab. 2 Piezometer level of typical dam section

Sl F 1 K VAN 128 4= B A8 PN K T e R/ m ‘
{ii/m P5 P6 P7 P8 b7 1B 5% R 5 /K 57 2 (P6-P5)
2010-6-5 26.38 25.21 22.75 21.40 18.97 2.46
2010-6-7 26. 44 25.24 22.77 21.42 18.98 2.47
2010-6-9 26. 50 25.26 22.78 21.44 18.97 2.48
2010-6-11 26. 47 25.25 22.76 21.42 18.95 2.49
2010-6-13 26.43 25.23 22.75 21.40 18.93 2.48
2010-6-15 26.39 25.20 22.74 21.38 18.90 2.46
2010-6-17 26.30 25.18 22.71 21.37 18. 87 2.47
* 3 ABEENAACREFEITR
Tab. 3 Piezometric potential level of typical dam section
L ek R/
fii/m P5 P6 P7 P8

2010-6-5 25.10 87.53 70. 04 76.52 44.77

2010-6-7 25.07 87.29 70. 02 76. 60 44. 80

2010-6-9 25.00 86.95 69. 98 76. 82 44.37

2010-6-11 24.98 87.12 69. 82 76.74 44.12

2010-6-13 25.02 87.27 69. 87 76.52 43.86

2010-6-15 25. 06 87.33 70. 00 76.31 43.38

2010-6-17 25.11 87.96 69. 80 76.53 42.79
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Fig. 2 Seepage finite element plane grid of typical section
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Tab. 4 Comparison of measured water level and calculated water level

WAL PRBKERT(P5)  BiBEEE (P6)  RF(PT) W(P8) BB HEHIE KA (P6-PS)
SZIE/m 25.21 22.75 21. 40 18.97 2.46
. 26. 38
HEAH/m 23.99 23.08 21.95 19. 81 0.91
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Tab.5 Comparison of measured water level and calculated water level after inversion

WKL PRBIERT(P5)  BiBEEE(P6)  RUR(PT) PER(P8) BB KA 2 (P6-PS)
SZIE/m 26,38 25.21 22.75 21. 40 18.97 2.46
THEAE/m ' 24.95 22.52 21.90 19. 96 2.43
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Fig. 3 Comparison of measured water level and

calculated water level after inversion
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Tab. 6 Soil permeability coefficient after inversion

BiBERE (x10cm-s™")

= 1 L

JZ25 A ATk F 55
1-3-1 WA A+ 30. 00 90. 00
1-3-2 WA + 60. 00 48. 00
3 ORG + 70. 00 84. 00

3-1 ot 50. 00 15.00
At 3.00 0.30

ghwb 300. 00 30. 00

4-2 hab 300. 00 300. 00
5 3 ORS £ 3.65 3.65
bR 3 0.08 0.08

EE 90. 00 90. 00
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Fig. 4 Seepage calculation results without impervious wall
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Fig. 5 Seepage calculation results of

impervious wall reinforcement
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Tab.7 Seepage calculation results with and

without the impermeable wall

g EE T BB S
BiE/ (m*-s™) -1.6x107° 1.4x107
T R S AR /m 18.49 18.12
TR KB B 0. 46 0. 44
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Fig. 6 Position layout of impervious wall



% 4 20 BN A B BED VB - 30D B AR O BN 5 5
= 8 PN EMREN FHENRAZMITE
Tab. 8 The influence of the position and depth of impervious wall on the anti-seepage effect
BRI AL HSEBWE/ O HEEDK BEEK O MRETEK MR L s BB
2/m B/m  (x10%em-s™)  fi/m fi/m fiZE/m B4 B/m WS ME(EH)
53 1.07 26.25 22.00 4.25 4-1 17.62 0. 408 0.307
63. 62 1.23 25.33 21.92 3.41 4-1 17. 87 0.420 0.331
8 66 1.25 25. 14 21.78 3.36 4-1 17. 87 0.422 0.333
70.22 1.20 24.91 21.19 3.72 4-1 17.87 0.418 0.327
80 1.21 24.42 20.73 3.69 4-1 17. 87 0.419 0.329
53 1.22 26.24 22. 67 3.57 3 17. 87 0.418 0.329
63. 62 1.32 25.25 22.26 2.99 3 18. 00 0.430 0.342
12 66 1.33 25.06 22.11 2.95 3 18. 00 0.431 0.343
70.22 1.29 24. 80 21.62 3.18 3 18. 00 0.427 0.339
30 1.32 24. 15 21.03 3.12 3 18. 00 0.430 0.342
53 1.36 26.23 23.32 2.91 18. 00 0.434 0. 346
. 63. 62 1.41 25.15 22. 68 2.47 -1 18. 12 0.440 0.353
16( P& i
SRR 66 1.42 24.94 22.51 2.43 -1 18.12 0. 440 0.353
PRI 70.22 1.42 24.61 22.18 2.43 -1 18. 12 0. 440 0.353
80 1. 44 23. 80 21.41 2.39 -1 18.12 0.443 0.356
53 1.44 26.20 23. 80 2.40 1-3-2 18. 12 0.443 0. 356
63. 62 1.49 24.97 23.09 1. 88 1-3-2 18.24 0. 447 0.361
20 66 1.49 24.75 22.93 1.82 1-3-2 18.24 0. 447 0. 361
70.22 1.49 24. 38 22.61 1.77 1-3-2 18.24 0.448 0. 362
80 1.52 23.49 21. 80 1. 69 1-3-2 18.24 0.450 0. 365
1.6 0.46
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Fig. 7 Graph of seepage flow changes, water level drop at the cutoff and permeability gradient change
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