CIVL7119/8119

Homework Set 8 – Newmark and Hall

In the design of the hypothetical electronics research facility in Santa Clara county it has been decided to assume that the "effective" peak ground acceleration at the site to be used for the ductility (safety) level earthquake is 0.3g.  The client indicates that under this level of excitation that they would be willing to correspond to a maximum lateral displacement ductility factor of about 4 for this structure and level of shaking.  Note that a drift limit will be imposed to limit nonstructural and equipment damage at a later time.  The building is still assumed to be a ductile steel moment resisting frame with welded connections.

a.
Estimate an appropriate level of viscous damping for this case (Newmark and Hall Book).

b.
Using the method suggested by Newmark and Hall develop inelastic design response spectra for computing (a) design forces and (b) lateral displacements.  Plot these on a tripartite graph.  

c.
Does the serviceability level earthquake control the design forces or displacements in some range (i.e. curves overlap)?  If this occurs what does it mean and what force do you use in design?

d.
Consider single story buildings with period of 0.1 and 1.0 seconds.  Determine the base shear coefficients and lateral displacement that you would get using Newmark and Hall method. 


