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AllALYSIS OF STRDIIG IIlTlON ACCEl.EIlOGJWIS OF 
IITTAIIIWIIII EAII11IJUAKE OF OCTOBER 20, 1991 

A.R. CIlandruekaran and J.D. /las 
DepartJllent of Earthquake Engineering,' University of Roorkee, 

Roorkee, India. 

In the very early hours of October 20, 1991 a lIIOderately 
strolllll eartbquelte of IIIII8Illtude about Hb B.5 occurred .In Uttarkasl\1 
reslon or U. P. Hhllliayas. thirteen strong IIOtion accelerosraphs 
have been trlgered by thlB .,eyent. Peak values of acceleration • 
velocIty and dlsplace .... nt as 'well as response and Fourier spectra 
... re avah.ted. MaxlMU. aceelerat Ion recorded In a horizontal 
COIIpOnent was 3040 lIIIIIIs·s and In vertical direction was 2888 
...,..... Attenuation of observed acceleration Is reasonably 
predicted by lIcGulre's relationship (lIcGulre. 1978). The 
norMalized shape of spectra Indicates hlaher values In the short 
period range as ccmpared to USNflC spectra .(WASH-1254, 1973). The 
.. an value of che.recterlstlc frequency Is 5.,26 Hz In horizontal 
direction and 6.84 Hz In vertical direction. 

INTRODUCTION 

The Uttarkashl reslon In the State of Uttar Pradesh, India I. 
In an active selsalc zone and has been Identified to be on the 
border of Zones IV and V (the IIOst severe being Zone V) by the 
Bureau of Indian Standards (IS: 1893-1984, 1986). Under a 'hIsh 
priority research area of the Departaent of Science and 
Technology, Goverrment or India, the research scheM entitled 
"Strong Motion Array" Is Under Installation In the reslon by the 
Departaent of Earthquake Engineering, University of Roorkee. 
Roark.... Ae of October 1891. 26 out of a planned 40 stat Ion array 
Iiad been Installed. Each station consists of a three component 
strong IIOtlon analog accelerograph. SMA-I aanufactured by HIS 
Klne_trlcs. U. S. A. The location of these s,tatlons (only first 
four letters of the ne .... of pieces are used) Is shown In F1sure 1. 

At 02: 53 hre. (1ST) on October 20. 1991 a lIIOderately strong 
earthquake of body wave -.nltude of about 6.5 (POE, 1991) 
occurred. In Uttarkashl region of U. P. HI_I_. The pe.MUleters 
.. reported by United Stat ... Ceoloslcal Survey (POE. 1991) are as 
folio ... : 

(lrolsln TI.: 21 hr 23 aln 16.5 sec 
Latltllde: 30.738 N longitude 
Focal Depth : 19 ka 
'_.5 and Haz.i. 1 

(GMr) 
78.792 E 

this earthquake caUsed a lot of daMge to pOorly constructed 
bulldlngs In the eplcentral region. About 2000 people lost their 
lives. 

All the 28 stations 'were Inspected after the event and 13 
stations weJ;e foUnd to have recorded the event. These 13 stations 
are AI.,..,., Barkot. Bhatwarl. Ghanslall. Karnprayas. Kasanl. 
Kat_war. Katl. Purola. Rudre.prayag. Srlnasar. Tehrl and 
Uttar_h,1 (flsure 1). Table 1 gives duration and peak value of 










































