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ABSTRACT

The dynamic behaviour o f  f l e x ib ly  supported symme­

t r i c a l  t a l l  bu ild in gs com prising fram e-w all systems, coupled 

w alls and coupled w all-fram e systems i s  studied . The bu ild ­

ing in  each case i s  modelled as a continuum with uniform 

p rop erties  along the height and i s  assumed to be res tin g  on 

a r ig id  c ir c u la r  fo o t in g  attached to the su rface  o f  a lin e a r  
e la s t ic  h a lf  space.

Natural frequ en cies  and mode shapes o f  the fix e d  

base stru ctu re  in  each case are obtained from the so lu t io n  

o f  a matrix eigenvalue problem corresponding to h orizon ta l 

displacem ents at a number o f  re fe ren ce  le v e ls .  The mass 

m atrix i s  found by lumping the d is tr ib u te d  mass at these 

le v e ls  and the s t i f fn e s s  m atrix o f  the system ' i s obtained 

from the poin t load so lu tio n  o f  the d i f fe r e n t ia l  equation o f  

s ta t ic  equ ilibrium  o f  the continuum. The fix e d  base normal 

modes are used as co -o rd in a te  fu n ction s  f o r  describ in g  the 

displacem ents o f  the v ib ra tin g  stru ctu re-fou n dation  systems.

The response to a harmonic base e x c ita tio n  i s  

obtained in  terms o f  nondimensional tra n sfer  fu n ction s f o r  

displacem ents and s tre ss  resu lta n ts  f o r  a range o f  frequ encies 

and f o r  various com binations o f  parameters involved in  the 

problem. Earthquake response is  obtained by transform ing the 

earthquake motion in to  i t s  F ou rier components and evaluating



the response in  frequency-dom ain by m u ltip ly in g  the ampli­

tude d is tr ib u tio n  by the appropriate tra n sfer  fu n ction .

Time h is t o r ie s  are then obtained by taking the inverse 

F ourier transform o f  the frequency response. Results are 

Siven fo r  the earthquake e x c ita t io n  o f  three bu ild ing 

systems both fo r  f ix e d  and f l e x ib le  base con d ition s  in  order 

to  demonstrate the e f f e c t  o f  foundation  f l e x i b i l i t y  on the 

response.
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