Course: Design And Analysis of Concrete Dams

Instructor: Mohsen Ghaemian

______________________________________________________________________________

Assignment No. 4
                                            

Due in three weeks
====================================================================

Configuration of the tallest monolith of the Pine Flat concrete gravity dam is shown. The modulus of elasticity, unit weight and Poisson’s ratio of the concrete were taken as 27,580 Mpa , 2400 kg/m3 and 0.2. Energy dissipation in the dam concrete is represented by constant hysteretic damping factor of  çs =0.1(correspond with damping ratio of 0.05 in all natural vibration modes of the dam).

The foundation rock is assumed as a homogeneous, isotropic, viscoelastic half-plane. The material properties of the foundation rock are: poisson’s ratio =1/3, unit weight=165 lb/cu ft and modulus of elasticity is varied over a wide range of foundation material(Ef /Es =, 1,0.25). Energy dissipation in the flexible foundation rock is 0.01.

Make a finite element model of the dam structure and analyse the model when subjected to May 18, 1940 Imperial valley earthquake, El Centro site record,.   

.

1) Find the first 10 frequencies of the dam structure. 

2) For each case given in the following table, determine maximum horizontal crest displacement, maximum tensile stress in upstream and downstream face of the dam near slope discontinuity and maximum tensile stress near the heel of the dam. Total response  (sum of dynamic and static stresses) is required to be compared.

3) Find the worst case and separately compare the dynamic  and static stresses and displacements.

4) Comment on the results of the analysis and write down all your observations.
	Group

	Ef /Es
	H/Hs
	α
	Earthquake components

	
	
	
	
	H
	V
	H+V

	1
	
	0
	-
	Yes
	Yes
	Yes

	2
	
	1
	1
	Yes
	Yes
	Yes

	3
	
	1
	0.5
	No
	No
	Yes

	4
	
	1
	1
	No
	No
	Yes
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Configuration of the tallest monolith of the Pine Flat concrete gravity dam
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  First ten seconds of the May 18, 1940 Imperial Valley earthquake, El Centro record 
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