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Table 1 Parameters of E-B model and rheological model of rockfill materials
o/ kg m™? o/ ° K n Ry ky, m A/ ° b c d ny
2320 53.3 1090.0 0.49 0.90 470.0 0.14 12.3 0.0002 0.005 0.002 0.5
2230 46.5 920.0 0.22 0.93 275.0 0.04 5.7 0.0003 0.005 0.002 0.5
2200 48.2 1020.0 0.34 0.77 260.0 0.18 6.8 0.0003 0.005 0.003 0.5
2200 48.2 1020.0 0.34 0.77 260.0 0.18 6.8 0.0003 0.005 0.003 0.5
K, =4800 n=0.56 R}»=0.74 0 =36.6°. B
NN
p =2450 kg/m’ = =
E =17GPa v =0.167. 2]
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Fig.2 Mech of face slab
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2
Table 2 Time table of dam construction and water filling
/d /d
1 1819.2m 120 9 1852.0m 60
2 1832.0m 60 10 1870.0m 30
3 1852.0m 60 11 1892.0m 60
4 1852.0m 60 12 1909.0m 60
5 1852.0m 30 13 1921.5m 60
6 10 14 1921.5m 60
7 1872.0m 60 15 60
8 1872.0m 60 16 1920.0m 60
2
2.1
4 + 120
.+ 120 38.3cm
16.75 cm 0.1% +120
155.8 cm 40.5 cm 0.27%
(a) LT UEH s (b) B
4 +120
Fig.4 Displacement contours of + 120 section obtained with rheological model
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Fig.5 Displacement contours of face slab obtained with rheological model
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Fig.6 Stress contours of face slab obtained with rheological model
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Fig.7 Stress contours of face slab obtained with E-B model
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3-D rheological analysis of Xiliushui Concrete Face Rockfill Dam

GUO Xing-wen' LU Sheng-xi’ WANG De-xin' DONG Hong-jian'
1. College of Civil Engineering Hohai Univ. Nanjing 210098  China
2. Gansu Investigation  Design — and Research Institute of Water Resources and Hydropower —Lanzhou 730000 China

Abstract The 3-D nonlinear finite element method with consideration of the rheology of rockfill materials is used for
simulation of the construction and water storage processes of the Xiliushui Concrete Face Rockfill Dam. The stress and
deformation of the dam body the face slab and all kinds of joints are obtained. A comparative analysis shows that the
theology of rockfill materials has some influences on the structural performance of the dam but the design of the Xiliushui

dam is still feasible in technology when the rheology of rockfill materials is taken into account.

Key words Xiliushui Hydropower Station concrete face rockfill dam rheology face slab stress joint displacement

nonlinear analysis





