LECTURE #9

In this lecture you will learn  Course Name:

about: “Introduction To Earthquake
Numerical of: Engineering”

 Lecture6

* Lecture? Course Code: CT-634

* |ecture8 Credit Hours: 3

Semester: 6™

Prepared By: Engr. Khurshid Alam



PROBLEM # 1

Determine lateral stiffness of the frame if a lateral load i1s applied at
beam level. Assume:

1. The flexural stiffness of beam i1s too high as compared to that of
connected columns.

2. Axial deformations in beam is negligible

Take E = 29,000 ksi, I = 1200 in*

20 ft

I, 101t
I, 151t

ZA



SOLUTION

Keq = kqi+ Ky S o
12E1  12EI T w
~ R " R2 i ’
11

— 12E1 [hi’ + hg‘

— 12 x (29000 k/in?) x (1200in4)[ 4 . ]
(15X 12in)®> (10X%xX12in)°

— 313.29k/in

= 3759 k[Tt



PROBLEM # 2

Determine the stiffness of cantilever beam by assuming that the self weight of

beam is negligible Take E = 29,000 ksi, kK = 200 Ib/ft.

spring—

10 ft, 2 "' dia.




SOLUTION

k, = 2001lb/ft

Kk L o ) 2
. =351=3x(29000 /inz) > (25 < (2 in)?)
- e (10 < 12 in)3

= 0.0396 k/in? = 474.71lb/ft

ik 200 < 474.7

K = -
=4 k, + k> 200 +474.7

Keg = 140.7lb/ft
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PROBLEM # 4

A rotating machine with a 600 kg mass operating at a constant speed
produces harmonic force in vertical direction. The harmonic force is
expressed as p(t)= 5000 Sin 150t, where p(t) i1s in N. If the damping
ratio of isolators at the foundation of machine Is 7.5%, determine the
stiffness of isolators so that the Transmissibility at the operating speed
does not exceed 0.15. Also determine the amplitude of force transmitted
to the foundation
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