Course: Design And Analysis of Concrete Dams

Instructor: Mohsen Ghaemian

______________________________________________________________________________

Assignment No. 5                                            



Due in four weeks
====================================================================

Nonlinear Seismic Analysis of Concrete Dam
A nonlinear seismic fracture response analysis of concrete gravity dams which includes the dam-reservoir interaction is required.

The tallest monolith of the Pine Flat dam is selected for the purpose of analysis. This particular dam was used because it was the subject of numerous experimental and theoretical studies. It has a typical configuration of a concrete gravity dam. The dam structure has crest length of 560 m and consists of thirty-seven 15.2 m wide monoliths the tallest of which is 122 m. 

The modulus of elasticity, unit weight and Poisson's ratio of the concrete are taken as 27,580 MPa, 2400 kg/m3 and 0.2, respectively.  The tensile strength of the concrete is taken to be 2.7 MPa which is 10% of the compressive strength. Fracture energy of concrete is 250 N/m. A dynamic magnification factor of 1.2 is considered for the tensile strength and for the fracture energy. 

The following assumptions can be considered for the purpose of analysis:

 
a) An elasto-brittle damping model in which cracked elements do not contribute to the damping matrix 

b) The stiffness proportional damping equivalent to 5% damping in the first mode 

c) The highest value of numerical damping ( α = -0.2 ) for effective dissipation of high frequency shock wave

d) Westergard added mass approach as representative of dam-reservoir interaction

e) Dynamic analysis under horizontal and vertical record of the El-centro earthquake. 

1) Perform linear dynamic analysis of the dam and compare the results with the results obtained from EAGD-84. Compare the crest response from two analyses and comment on the results.

2) 
Perform nonlinear dynamic analysis of the dam. Show crack profiles, crest response and energy responses of the dam.

2) To develop cracking at the upper part of the dam, Perform nonlinear dynamic analysis of the dam when the earthquake time history is scaled by a factor of 1.5. Show crack profiles, crest response and energy responses of the dam.                                         

4) 
Compare the differences between linear and nonlinear analyses?

3) The cracked configuration of the dam is important in stability of the upper part of the dam. Is there any way to make a stable crack profile?

