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1
Fig.1 Zoning of the dam materials Fig.2 Three dimensional FEM mesh
1.2
Duncan-Chang  E-v
Goodman . 1
2.4g/cm’ E =35GPa v=0.17 0=15° ¢ =50kPa
R;=0.86 K;=2000 n=0.6 K,=990 MN/m* 7 .
1 E-v
Table 1 Parameters of the dam materials of FEM E-v model
o/ g em™? @/ ° ¢/kPa Ry K n G F D K,
1.35 38.00 0 0.75 850 0.32 0.33 0.03 4.0 1800
2.00 22.00 60 0.86 150 0.44 0.46 0.02 2.0 300
1.97 18.00 30 0.76 300 0.21 0.38 -0.02 3.0 600
30% 2.25 29.89 40 0.71 687 0.27 0.31 -0.02 3.2 1300
40% 2.27 32.81 30 0.72 769 0.32 0.30 -0.01 3.3 1500
50% 2.32 35.00 40 0.72 850 0.35 0.30 -0.01 3.0 1700
2.16 40.00 40 0.72 800 0.34 0.36 0.03 5.0 1600
2.18 40.00 40 0.78 880 0.29 0.33 0.03 3.0 1900
2.18 41.00 40 0.76 1000 0.34 0.36 0.01 4.0 2000
1.3
1234 4 2
2
Table 2 Three dimensional FEM schemes and values of stress deformation
/% /cm /cm o,
A B C /cm /% [Ogh
| 0 0 0 47.1 48.8 72.3 65.1 318.6 1.087 0.545
4.9 48.0 86.6 55.3 320.2 1.093 0.589
58.9 52.2 65.5 59.9 239.7 0.818 0.691
2 30 30 30
58.7 52.2 78.7 52.2 241.9 0.825 0.720
63.2 56.2 64.3 59.2 219.1 0.748 0.724
3 40 40 40
63.2 56.2 76.9 51.8 221.1 0.755 0.750
61.2 56.4 63.8 59.0 194.9 0.665 0.771
4 50 50 50
61.1 56.3 76.1 51.8 196.3 0.670 0.799
60.2 55.7 64.1 59.2 189.0 0.645 0.753
5 50 50 0
60.4 55.8 76.6 52.0 190.7 0.651 0.784
6 50 0 0 56.8 53.2 67.6 61.9 226.7 0.774 0.666
57.1 53.3 80.1 53.4 227.5 0.776 0.704
60.8 56.0 4.2 59.2 192.6 0.657 0.754
7 50 40 30
60.7 56.0 76.7 52.0 194.1 0.662 0.783
o,
— 1/3~2/3 o, ogh

ogh
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Fig.3 Stress of dam body for Scheme 4 unit MPa
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Fig.4 Horizontal displacement of dam body for Fig.5 Settlement of dam body for
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Fig.6 Stress level of dam body for Scheme 4
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Fig.8 Horizontal displacement of dam body Fig.9 Settlement of dam body
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Fig.10 Stress level of dam body for Scheme 5
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o
2 5 ; 6 2
©ogh
3.3
10 3
1m 50 30% Table 3 Invest assessment of core materials of the dam
40% 50% lm’ \ / /
/  m
100 110 120 0 0
4~7 3. 4 50% 523.92 62870.4 62870.4
; R e R
0.80 1.58 6 225.41 11270.5 470917
0.34 . 50% 208.51  35821.2 :
3.4 0 0
5 . 50% 298.51 35821.2 594750
40% 111.28 12240.8 ’
30% 114.13 11413.0
5
7
4
a.
b.
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Optimum design for zoning of core wall materials of earth-rockfill dams

CHEN Zhi-bo' > ZHU Jun-gao' > YU Ting’ JIN Wei’ LU Yu-ping’
1. Key Laboratory of the Ministry of Education for Geomechanics and Embankment Engineering
Hohat University ~ Nanjing 210098  China
2. Geo-technical Research Institute of Hohai University ~Nanjing 210098  China
3. Chengdu Hydropower Investigation Design & Research Institute  Chengdu 610072  China

Abstract Based on the assumption that the core wall of an earth-rockfill dam is divided into various zones and the
gravelly soil with the same or different gravel contents is used in them the three-dimensional finite element method was
applied to analyze the stress and stain characteristics of the dam. The optimum design for the selection of earth materials
and the zoning schemes of the core wall was studied. The test results show that the stress level at the upper part of the
core wall is relatively small resulting in the low requirements of deformation and mechanical indices of the dam
materials. The natural clayey soil or the gravelly soil with less gravel content may be employed at the upper part of the
core wall while at the lower part the wide grading gravelly soil with high gravel content should be employed. Thus the
stress and deformation requirements of the dam are satisfied so as to ensure the hydraulic fracture properties of the core

wall furthermore much investment is saved.
Key words earth-rockfill dam core wall wide grading gravelly soil zoning of materials optimum design
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