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Fig 4 Seepage calculation scheme of dam body
1
Table1 V aluesof pemeability coefficient of dam body materials
/(an- s 1) /lan- s Y
. Pem eability . Pem eability
Merig coefficient M aterial coefficient
Concrete face slab 1x 10" 8 T ransition layer 1x 10 2
Cushion 1x 10 8 M ain and minor rock-fill 1x 10" !
2
Table 2 Paranetersof face slab cracks
. ni . ni
Ordélr) Zi/m bei/mm Relative  Pemeability [ rd((elr) Zi/m bei/mm Relative ~ Pemeability
roughness coefficient roughness coefficient
1 4 Q3 Q2 Q 50 21 42 3 Q9 Q1 Q 50
2 8 Q3 Q4 Q 45 22 43 1 Qa5 Q 25 Q 30
3 95 Q6 Q3 Q 55 23 44 5 a3 Q 15 Q 20
4 11 5 Q7 Q2 Q 42 24 45 2 Q7 Q2 Q 40
5 12 7 Q5 Q1 Q 47 25 46 8 Qa5 Q4 Q 50
6 13 8 11 Q25 Q51 26 50 5 a3 Q 35 Q 35
7 14 9 Q9 Q 15 Q 52 27 515 Q6 Q 35 Q 55
8 15 6 Q5 Q2 Q 45 28 52 a7 Q 15 Q 40
9 16 7 Q3 Q4 Q 42 29 52 4 14 Q 42 Q 44
10 18 2 Q7 Q 35 Q 38 30 52 8 11 a3 Q 55
11 18 5 Q5 Q 45 Q 42 31 53 2 Q7 Q2 Q 51
12 20 3 12 Q 22 Q 39 32 56 5 Q5 Q1 Q 45
13 227 11 Q 45 Q 50 33 58 4 Q8 Q 25 Q 40
14 235 Qa5 Q 35 Q 30 34 62 8 Q5 Q 15 Q 50
15 24 8 Q7 Q 15 Q 28 35 66 7 Q3 Q2 Q 22
16 307 Q2 Q 42 Q 40 36 70 5 Q7 Q4 Q 34
17 31 6 Q2 Q 32 Q 50 37 75 9 Q5 Q 35 Q 40
18 329 Q6 Q4 Q 35 38 82 7 Q2 Q 45 Q 25
19 37 Q1 Q 36 Q 47 39 87. 5 Q6 Q3 Q 50
20 41 5 Q2 Q 42 Q 25 40 92 6 Q1 Q2 Q 30
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Fig 5 FBM mesh of model of Fig 6 FBM mesh of model of
equivalent quasi-continuum actual cracks distributions
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Table 3 Calculation results of equivalent pemeability coefficient of each crack
(an- s 1) (an- s 1) (an- s b (an- s b
Crack Pem eability Crack Pem eability Crack Pem eability Crack Pem eability
coefficient coefficient coefficient coefficient
1 Q 40 11 Q 26 21 5 04 31 2 31
2 Q 20 12 285 22 Q 20 32 113
3 131 13 2 40 23 Q 03 33 124
4 111 14 Q15 24 112 34 132
5 105 15 Q 45 25 Q 50 35 Q 03
6 4 86 16 Q 03 26 Q11 36 Q 38
7 479 17 Q12 27 113 37 Q 29
8 Q 81 18 Q 30 28 114 38 Q 01
9 Q13 19 Q 22 29 313 39 117
10 Q 61 20 0 01 30 5 24 40 Q 01
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Fig 7 Comparisoon of w ater head isoline and free surface of two models
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Table 4 Gradient ratio comparison of maximum seepage in each material area of two models
M aximum seepage gradient of each zone
m3 s &
m- 1)
Calculation model M ain and _ Seepage
Face Cushion T ransition minor Deg;tfig;m quantity per
rockfill unit length
M odel of equivalent 36 8 89 Q4 Q75 8 8 5 53x 10" °
quasi-continuum seepage
M odel of actual cracks 86 7 256 21 Q73 3 03 5 24x 10" 5
distributions
4
1 5 6 1
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Finite elenent analysis of bypass abutment seepage
in deep and thick sand layer

L U Hai-dong',W ANG Rui-jun‘,L | Zhang-hao’,W ANG Dang-zai’
(1 Institute & W ater Resources and Hyd ro-electric Engineering, X i'an U niversity d Technology, X i'an, Shaanx i 710048, Ching;
2 Yunnan J inshajiang M id-stream Hyd roelectric D evelgoment Canpany, K urming, Yunnan 650051, Ching;
3 Chengdu Hydroelectric Investigation & D esign Institute, China Hyd rgpaw er Consulting Group, Chengdu, Sichuan 610072, China)

Abstract: Three-dimensional finite elanent analysis of left dan abutment seepage is carried out based
on aproposed earth dam in order to study the bypass seepage lav of deep and thick sand layer. W ith the
sand layer’'s segpage stability as control condition, cutoff wall extending length scheme is comparatively
studied, and the problan in the traditional hydraulic method is also analyzed The result show s that the
dam bypass seepage quantity using hydraulic method is snall, virtually the comparison and selection for
cutoff wall extending length schame is short of theory gist T he influence of bypass seepage is lim ited along
the direction of river stream, but the effect on the left bank around the dam toe is great W ith the increase
of cutoff wall's extending length,maximum seepage gradient of sand layer and seepage gradient of exit sur-
face gradually decrease in the cross section of left bank near the dan toe Bypass seegpagesmostly occur in
deep and thick sand layer of dan abutment,moreover w ith the increase of cutoff wall's extending length,
bypass seepage quantity in sand layer and thew hole left dan abutment gradually decreases, butw ithout re-
markable difference

Key words deep and thick sand layer; dan abutment; bypass seepage; cutoff wall's extending length
schang finite elanent analysis
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Equivalent quasi-continuum seepage model of face slab w ith intensive cracks

W ANG Rui-jun,L U Hai-dong,L I Yan-long
(Institute f W ater Resources and Hyd ro-electric Engineering, X i'an U niversity o Technoligy, X i'an, Shaanxi 710048, China)

Abstract: Based on themotion lav sof equal-w idth slit's steady flow, the seepage model of single slab
joint is established Then equivalent quasi-continuum seepage model of face slab with intensive cracks is
studied and established For the face slabw ith intensive cracks, the calculation exanple indicates that accu-
rate seepage resultsof dan body can be obtained T he finite elanent grid meshing of face slabs is smple,
and the calculation process of dam body seepage is quick w ith equivalent quasi-continuum mode

Key words face slab w ith intensive crack; seepage of face slab; seepage calculation; seepage model



