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The IDQst c~n par ... ter used b, both enlineen and seismc.lolists to 
characterize a stronl IIQUon accelerosr_ is the peak acceleraUon, althouah 
it is well known that this quantity doe. not in general correlate well with 
structural daaaae. Ma~y other para.eter8 derived or calculated fra. accelero
gr ... have been 8ulle.ted. and are herein coapared fro. the standpoint of 
overall effectiveness. For engineerina purposes the direct mappiDs bf re.ponse 
spectra. ordinat .. is beina increa.ingly used. and in the future 8uch derived 
paraDeters may be b,-paaaed in favor of U8ina ensembles of acceleroara.a as 
input. to structural model.. The duration of strona shaking i. an i_portent 
paraaeter for structural d •• ign which has not as yet been either suitably 
defined or introduced into deSign codes in a widely accepted form. 

INTRODUCTION 

A.ong the earlie.t fact. established about earthquake. are (1) that they ca.e 
in different siz .. , and (2) that they are not uniforaly distributed over the 
earth, but are .uch more likel, in .a.e places than in others. Such knowled •• 
i ... diatel, .u .... t.d the n .. d for sea. kind of mappinl, to delineate reaion. 
of potential •• rthquak. hazard, and to liv. aoae id.a of the size of the event. 
that .tlht be elpected there. Th. eerlie.t .. p. vere. in .ffact, iao.ei ... 1 
.. ,.. indicatinl reaions of aimilar effects in the i ... diate vicinity of 
specific d .. tructive .hocke. To compare different earthquake. in different 
places, some .anerally aareed upon de.criptive intensity scala was required, 
and nu.eroua .uch scalea vere proposed froe the 16th centur, on (Devi.on, 1927; 
Medvedev, 1965). 

It was in 1887 that E. S. Holden, the director of the Lick Obeeryatory in 
California, set hiaself the probl .. of correlatin. the deBreea of the lo .. i
Forel ac.ale vith "a co.on unit of a I18Chanicel sort" (Holden. 1887). He .tate. 
that "There is no question as to what unit to e.ploy. The reaearche. of the 
Japaneae aeia.olol1at. have abundantlY shown that the destruction of bU1ldins •• 
etc., 1. proportional to the acceleration produced by the earthquake itself 
in a .... connected with the earth's surface ••• it would be 10aics1 to 
elpreas I in fraetiona of the acceleration due to araylty •••• " It i8 a 
remarkable fact that over one hundred ,eers later peak around acceleration is 
still the around 8Otion para.eter -ast videly used by both enaineers and seis
molosiata. even though it is now known \hat this parameter does no~ correlate 
vell with structural d"'le. and must be supplemented by much additional 
info~tion. By estimatina ground aaplitudes and periods from Japanese 
seia.oarame for earthquake. for which the Rossi-Forel inten.ities vere veIl 
eatablished. Holden associated an inten.ity IX with a peak ground &eceleration 
of 120 cmtsec l

• Note that this va. some 50 years before ground aceeleratione 
had been directly meaaured. HIs numbers may be compared with some later 




























