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Coupling analysis of stress field and seepage field for
concrete face rockfill dam with slabs cracking
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Abstract: [Objective)] Study was done on the concrete rockfill dam working behavior under the cou-
pling action of Stress Field-Seepage Field in the case of concrete face fracture situation,to provide reference
for concrete face rockfill dam design and construction. [Method) This research established mathematics
mode of coupling action of Stress Field-Seepage Field based on the mathematical expression of permeability
coefficient and volumetric strain of porous rock media; And based on the motion law of the same width slit
steady flow,the concrete panel cracks equivalent permeability coefficient model was put forward. [Result]
For the rockfill, the coupling effect of stress field and seepage field is a kind of objective existence when the
concrete slab cracking occurs. Compared with the differences between considering the coupling effect and
not considering the coupling effect, the location of the maximum dam vertical displacement was slightly
close to the lower part of dam,and its value increased by 5. 5% ;the dam horizontal displacement increased
by 8. 9% ,and its distribution also had obvious variations;the dam seepage free surface rose obviously,and
the seepage hydraulic head increased, and at the same time the dam’s single-wide traffic increased by

15.1%. [Conclution) The coupling effect of stress field and seepage field is a kind of objective existence
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when the concrete slab cracking occurs. Therefore, considering the coupling effect of the calculation is more

reasonable and reliable.

Key words: concrete face;rockfill dam;crack;equivalent coefficient of permeability;coupling analysis
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Table 1 Parameters of concrete face slab cracks
¥ ) K/ 7 N Kyei/
Number z/m bei /mm A/2ba (cm s 1) Number zi/m b /mm A/2bq (em s 1)
1 4 0.3 0.2 3. 20 11 42.3 0.9 0.1 40. 32
2 9.5 0.6 0.3 7.87 12 44,5 0.3 0.15 3.75
3 12.7 0.5 0.1 10. 11 13 46.8 0.5 0.4 4,00
4 14.9 0.9 0.15 34.07 14 51.5 0.6 0.35 6.79
5 16.7 0.3 0.4 1.75 15 52.4 1.4 0.42 36. 74
6 18.5 0.5 0.45 3.51 16 53.2 0.7 .2 17.41
7 22.7 1.1 0.45 19. 20 17 58.4 0.8 0. 25 19. 38
8 24.8 0.7 0.15 20. 50 18 66.7 0.3 0.2 2.82
9 31.6 0.2 0.32 0. 96 19 75.9 0.5 0. 35 4.53
10 41.5 0.2 0.42 0. 64 20 92.6 0.1 0.2 0.37
x 2 AERHEAMIMBPE-KER(E-BSH
Table 2 Material for concrete faced rockfill dam of Duncan Chang model (E-B) parameters table
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Bk . (O/Pa A% ¢ (K) " (Rp) (K " (K,) e
. kgem 3) . . ! Internal . Tangent Bulk . Unloading
Material . Cohesive  Porosity L Tangent Damage Bulk Unloading
Density friction modulus . modulus modulus
force modulus . ratio modulus . modulus .
angle index index index
* =
‘élz 2 180 0 16.5 48 565 0. 55 0.75 325 0.42 1700 0.55
Cushion
R
Transition 2 150 0 17.7 51 600 0.62 0.75 231 0.47 1 700 0.62
layer
FHEA X
Main 2 110 0 18.9 50 985 0.35 0.74 175 0.58 1500 0.35
rockfill
zone
WHEA X
Secondary 5 0 17.8 45 700 0. 40 0.80 251 0.43 1500 0. 40
rockfill
zone
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Table 3 Permeability coefficients of concrete faced rockfill dam body material and foundation cm/s
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face slab layer secondary rockfill curtam
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Fig. 2 Without considering the coupling effect of the vertical displacement contour line of dam body (Unit: m)
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Fig. 3 Without considering the coupling effect of the horizontal displacement contour of dam body (Unit:m)

4 75 JEAE SN N LR A 3 A B AR (B R I B c )

Fig. 4 Considering the coupling effect of the vertical displacement contour of dam body (Unit: m)
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Considering the coupling effect of the horizontal displacement contour map of dam body (Unit:m)
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Table 4 Stress field and the seepage field calculation results of rockfill dam body comparison table

2 B A N T i 1 S R AL /m
Maximum displacement with consideration
of coupling stress deformation

A5 BAR AN T I Y e KL B /m
Maximum displacement without considering
the coupling stress deformation

BRGHATEB R E/(m® s em™ D)
Single wide seepage flow of
seepage field results

- \ - " X B G X B G
B AKTARS A KTARS PEIER IR
. ; N ; Without considering Considering
Vertical Horizontal Vertical Horizontal . .
the coupling the coupling
—0.724 2 0.190 2 —0.763 8 0.207 2 1.26 X104 1.45X10°*
o EEBANR
Considering the coupling effect
% AR A RN

i /
/57£)7({6§5/60056'5 q’f45 fé% B
PLot T etk B

Without considering the coupling effect

l 54'1055 0\95\2\\
?\

P 6 FEAG TR K Sk S LAY HEEL (m)

Fig. 6
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