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Abstract; In this paper, Duncan e-b model and elliptic-parabolic double yield surface model were re-
spectively used to analyze the finite element stress and deformation of the rockfill dam with two diversion
river core walls, thus comparing the difference in stress and strain of the dam calculated by the two con-
stitutive models during the full storage period of normal high water level. The results show that: (1) the
settlement calculated by the two models is relatively close, and the maximum settlement calculated by
Duncan e-b model is slightly smaller. The horizontal displacement along the river calculated by Duncan
e-b model is larger than that calculated by the double yield surface model. (2) Influenced by the arch
effect of the heart wall, the principal stress in the heart wall is smaller than that in the transition layer,
the minor principal stress is positive, and no tensile stress appears in the heart wall, no matter in the
Duncan e-b model or the double yield surface model. Compared with the double-yield surface model,
the stress calculated by Duncan e-b model is more obviously affected by the arch effect. (3) The small
principal stress of cut-off wall in full storage period appears tensile stress at the left and right bank cor-

ners. The distribution law of the tensile stress area calculated by the two models is basically the same
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but the value and gradient of the tensile stress calculated by the doubleyield surface model are larger

than that calculated by Duncan e-b model.

Key words: stress and strain; Duncan E-B model; elliptic-parabolic double yield surface model; core

rockfill dam; finite element
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Fig.1 Typical cross sectional material zoning map of rockfill dam
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Tab.1 Parameters of Duncan E-B model
WS X R, K n K, m 0/ (°) A@/(°) ¢/kPa F#EE/(grem™)
BETWAZE(1I0m PIF) 0.74 1062.8 0.33 681.3

0.08  51.0 9.1 0.0 2.08

BEFIERE1(5~10m)  0.75 857.5 0.35 491.0 0.14  49.1 8.1 0.0 2.04
BAELWAE2(0~5m)  0.77  613.0  0.38 2652 0.27  46.8 6.9 0.0 1.99
T HPERG 0.75 85.0 0.52  30.0 0.45 26.0 0.0 20.0 1.38

D IERG + 0.72  113.2  0.48  37.9  0.40  31.5 0.0 33.2 1.42
A== 0.75 1355 0.45 453  0.38 27.0 0.0 39.2 1.48

b TFiERERT 0.74 550.0 0.36 3200 0.20 46.6 6.4 0.0 2.10
TR R I 0.72 780.0 0.32 450.0 0.15  49.5 8.3 0.0 2.14
bR E R 0.65 1200.0 0.28 720.0 0.08 55.4 11.6 0.0 2.27
FUFEA T X 0.65 1150.0 0.27 700.0 0.02  54.8 11.4 0.0 2.24
bR WA T X 0.68 1082.1 0.27 638.6 0.03 53.7 10.8 0.0 2.24

R 2 WE -4 WE R mR R T E S8

Tab.2 Parameters of ellipse-parabolic double yield surface model

WA X « kg n M, M, h m
REEIWAE(I0m LLIF) 0.220 456.9 0. 366 1.91 2.77 1208 10.28
RAETIARE1(5~10 m) 0.222 425.0 0.334 1.84 2.67 941 10.70
BEEIAE2(0~5m) 0.207 355.5 0. 345 1.75 2.54 585 11.51

[Pl e 0.010 87.4 0. 240 1.06 1.36 135 5.19

IS 2 i 0.010 33.5 0. 800 1. 14 1.17 207 3.65

S KA 0. 074 62.2 0.612 1.16 1.21 187 4.39
T RIERT 0.178 274. 1 0.334 1.75 2.53 834 9.34
LT ER I 0.190 412.1 0. 256 1.86 2.69 968 9.78
b TR E)R 0.178 753.2 0. 100 2.18 2.99 1365 5.29
EUFUEEA TIX 0.204 789. 5 0. 100 2.17 2.96 1175 3.72
R A X 0.224 771.0 0. 100 2.08 2.91 1 048 5.02
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Fig.2 Three-dimension finite element mesh
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Fig.3 The maximum cross section of valley segment
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Tab.3 Settlement and displacement of dam after

water storage

o IRUIRE WA - TFiE Wm0
H/em KNI/ em #/cm

X34 E-B iz 113.6 -9.3/30.2 -9.8/7.5
WU Al TS 7Y 116.2  -7.1/27.9  -6.9/7.8
AT ZELENHE/ % 2.3 23.6/7.6  29.6/4.0
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Fig.4 Contour lines of settlement after water storage
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Fig.5 Contour lines of horizontal displacement along the river after water storage
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Fig.6 Contour lines of settlement of cutoff wall after water storage
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Fig.7 Contour lines of horizontal displacement along the river of cutoff wall after water storage
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Fig.8 Contour lines of major principal stress after water storage
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Fig.9 Contour lines of minor principal stress after water storage
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Fig.10 Contour lines of major principal stress at the midline of cutoff wall after water storage
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Fig.11 Contour lines of minor principal stress at the midline of cutoff wall after water storage
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Fig.12 Stress comparison diagram of dam body truncated surface during full storage period
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