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Study on the abutment stability of high arch dams by failure test
on a three-dimensional geomechanical model

YANG Gengxin LV Wenlong ZHANG Lin CHEN Yuan TANG Yue
(State Key Laboratory of Hydraulics and Mountain River Engineering College of Water Resources
and Hydropower Sichuan University Chengdu 610065)

Abstract: As a type of safe and economical dam arch dam is widely constructed in the world but its
requirements on topographic and geological conditions are stricter than any of the other dams. Abutment
stability of an arch dam is a fatal factor to the project’ s operation performances and safety and it often
becomes one of the most concerns at the dam design stage. At the dam site of Jinping- hydropower where the
topographic conditions are relatively better the geological structures are extremely complex and many
unfavorable structures have been found in the abutment resisting rock foundation such as faults crushed
bedding zones X lamprophyre dikes and deep cracks. This paper presents an experimental study of the
stability of Jinpingd’ s abutment by using a three-dimensional geomechanical model that was designed by the
similarity of topographic and geological conditions. Through a comprehensive failure test combining the
strength reserving and overloading techniques the features of deformation distribution failure pattern and
failure mechanism of the dam body and the dam abutment were obtained and a comprehensive safety factor
was determined. Reinforcing measures of the abutment’ s weak regions are suggested.
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Table 1 Mechanical parameters of structure planes of the model

/em E, /MPa
1 C' /kPa
£ N37°E/SE 2 75° 0.33 2.0 13.3 0.38 0.34 0.06
f, N37°E/SE £56° 0.17 13.3 0.38 0.34 0.06
F, N65°E/SE £75° 2.00 13.3 0.38 0.34 0.06
g 0.10 13.3 0.38 0.34 0.06
f, N55°E/SE 270° 0.20 26.7 0.38 0.34 0.06
fi, N52°E/SE £ 66° 0.17 16.7 0.38 0.34 0.06
2
Table 2 Mechanical parameters of rock mass of the model
E, /MPa
S ), /kPa
II 1.34 6. 67 89.7 85.0 0.28
" I, 1.10 5.00 47.8 29.2 0.25
I, 0.95 3.33 24 16.8 0.28
W v, 0.73 2.17 / 10.0 0.3
v, 0.60 1.33 / 6.0 0.3
v Vv, 0.34 0.06 2.0 1.3 0.3
vV, 0.53 0.80 / 0.67 0.3
3
24kN/m’ E, 24GPa C.=1 C, =300
24kN/m’ E,  80MPa.
Y32 -50
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Fig. 6 Failure pattern of the left bank abutment Fig.7 Failure pattern of the right bank abutment
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