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Table 1  Test results of compacted soil of dam body and underlying loess Q; and Q,
/% / kN m~?
G O
19 19~20 16.0 16.3 2.72 0.7 0.68
Q4 12.1 13.5 2.72 1.021 0. 066
Qs 13.0 23.7 12.3 14.1 2.71~2.73 1.21 0.93 0.085
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Fig.1 Geological profile of right dam section
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Fig.2 Cross section of dam body at 0 + 460
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0+327~0+642 639m 297 m
4.4m 8 cm 0 + 407 ~
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2
Table 2 Characteristics of longitudinal cracks
z
" /m
/m /mm /m /mm
1 1973-07-28 630m 646.6 0+532~0+561 28.4 4 120 ~ 82 20
2 1973-07-28 630m 643 ~ 644 0+441.3~0+458.3 17 20 88 ~ 192 60
0+407.1 0+466.5~ 17.6
3 1978 ~ 1979 639 ~641.4 (;’+424.7 (;’+476.1 o 8 3 80 ~ 126 11
4 1984~ 1985 168315('19 m 636 0+470 ~ 0 +475 5 3 20 8
1~3 1984~ 1985 635.9m 20 ~ 50 5~20

181d
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Fig.3 Development rate of crack vs. water storage level
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Fig.4 Transverse distribution of dam body deformation
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0+ 450
0+ 530 3.
3 2000
Table 3 Test results of the sample loess underlying the dam for 2000
/m /% ¢ / kN m~? /% G, e S5
0+450 635 ~ 615 Qs Q4 16.3 15.84 59.5 2.724 0.72 0.0046
0+ 530 635.6 Qy 16 15.4 57.0 2.72 0.76 0.022
631.6 Qy 14 15.0 46 2.72 0.82 0.025
627.6 Qs 14 15.2 48 2.724 0.80 0.038
623.6 Qs 14 15.4 50 2.724 0.76 0.032
3 0+450 05<0.010
0+ 530 0.010 O3
0.032 ~0.038 1991
1 Q Qs
66%  59% 36% 41%
Q4 4m Q3 10 m 0.0235
x4=0.094 m 0.035x10=0.35 m 0.444m
4
a. 1969
b.
c. 0+ 530
36% ~41% 0.444 m
d.
1 J. 1999 21 6 651 ~656.
2 J. 1986 19 3 86~ 94.
3 J 1999 21 4 383 ~387.
4 J. 2000 22 3 365~ 367.
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Causes of Yangmaowan Earth Dam Cracks

ZHANG Bo-ping' DONG Yu-wen' SONG Jun-ri> WANG Ya-feng’
1. College of Water Conservation and Architectural Engineering  Northwest Science and
Technology Univ. of Agriculture and Forestry Yangling Shaanxt 712000 China
2. Xianyang Hydraulic Engineering Construction Co. Ltd  Xianyang 713300 China
3. Xianyang Hydraulic and Hydroeleciric Engineering Design Institute ~ Xianyang 712000  China

Abstract The causes of Yangmaowan earth dam cracks and the trend of their development are analyzed. It is considered
that the immersion-induced collapse of the loess layer underlying the right dam body is the main cause. The loess
structure is sensitive to some factors including granularity density and moisture so the weakening of the loess
structure after immersion leads to collapse-induced deformation of the earth dam. The deformation failure has the
characteristics of mutation discontinuity and unreversibility resulting in the simultaneous occurrence of body and shear
deformation. The reservoir storage at the normal high water level once and again promotes the dam body deformation and
the accumulation of deformation leads to the implicit and explicit cracks. Based on the above analysis and exploring tests

danger removal and reinforcement measures for the dam body are studied.

Key words immersion-induced collapse of loess earth dam crack reinforcement measures
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