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Fig.1 Shear wedge model of vertical vibration of earth-rock dams in triangular canyons
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Table 1 Computation parameters of first three natural frequencies of vertical vibration of earth-rock dams
j l/m Py; Qy; Py Q) Ps; Q3
1 0 11.2500 5.0000 36.3030 20.6064 77.6991 49.8836
2 1/3 7.3048 3.1728 21.8149 11.7665 45.5238 27.8613
3 2/5 6.7617 2.9249 19.8996 10.6516 41.3910 25.1590
4 12 6.0488 2.6013 17.4252 9.2332 36.1040 21.7508
5 1 3.6905 1.5476 9.6633 4.966 1 19.9649 11.7162
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Fig.2 The first three mode shapes of vertical vibration of earth-rock dams
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Approximate Solution to Vertical Vibration of Earth-Rock
Dams in Triangular Canyons

SHEN Zhen-zhong' XU Zhi-ying>
1. College of Water Conservancy and Hydropower Engineering Hohai Univ. Nanjing 210098 China
2. College of Civil Engineering Hohai Univ. Nanjing 210098  China

Abstract In this paper an approximate theoretical method is proposed for evaluation of vertical earthquake responses of
inhomogeneous earth-rock dams in triangular canyons. Under the assumption that the shear modulus of dam material
varies with depth as an exponent function and based on the three-dimensional shear wedge theory a governing
differential equation of vertical vibration is derived for earth-rock dams. Then by use of the variable separation and
Bubnov-Galerkin method ~some algebraic formulas are derived for calculation of the natural frequencies of the first

second and third vibration modes of dams and by use of the technique of response spectrum some corresponding
formulas are obtained for calculation of some maximum values reflecting earthquake responses of dams such as the

maximum dynamic displacement velocity acceleration stress and so on.

Key words earth-rock dam vertical vibration vibration mode earthquake response response spectrum
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