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INFLUENCE OF ERRTHQUAKB PATTERNS ON- MODE
CQNTRIBUTION

M. G. JOSEPH* AND R. RADHAKRISHNAN"
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SYNOPSIS |

Remkqofananalyﬂul study made on the intermodsl response behaviour of
four structures subject to ea.rthqukeu of five dtﬂ'mat pamma are presented.

STRUCTURES o
Four structures indicated below were considered for mpome study.
1.1 Five Storeyed steel frame

This is a single bay frame with joint rotatlons The base is fixed to rigid founda-
tions, The fundamental period is 1.41$ secs.

1.2 - Income Tax Office Building (proposed annexe), Madras:

This is a nine ntorcyed R.C. C. frame buildi to be constructed at
Madras, India, by the Directorate of Works, Govt. o pian the building is
rectangular of size 37 m x 19 m, Structurally. it.consists ofeleven3 spaa R. C. C. frames
interconnected by beams in both directions. at the floor levels. One of the frep internal
frames was chosen for study. 'The static loading isanperl..S: B75-1964, The -
building is founded on a stiff foundation consisting of bearing cum friction pi
driven to the rock level. - For the analysis, the fram was coaudered ﬂxed at the
The fundamenul period is 1. 292 secs. ,

' l 3 'Contral Govt Office 'Btnldmg, Calcutta

'I'lns is atwenty fwo storeyed R.C.C. frame ciun shear wa.ll bmldmg inclu uﬂ
‘ the bmment floor and it is under construction at Calcutta, by- the- Directorate Ge

- of Works, Govt. of India, The building is rectangular in plan of size 46 m x 23 m. .
One of the open R. C. C. frames in the cross sectional direction was olhiosen for- the.
study. Itis a three span symmetric frame thhthetides_pam smaller than the mid span.
'I‘hostat:qloadmgnsasperls 875-1964. The 18 founded on R. C, -C. friction
piles. For the analysis, the building is idealised to be ed at base:to & ng:cf foundation .
gystem, The fundamental period is 2.506 secs. o

. 1.4 Television Tower, Madras:

This is & 176 metre high television tower at Madras, India, recently constructed
by the “All India Radio”. Itis a selfsupporting open: face lattice steel structure for
supporting television and FM antennas. Static loading adopted were according to specifi-
cations laid down by “All India Radio” (A. L R. specifications for T. V. towers at
Lucknow, Madras and Kanpur). The foundation consists of {80 R. C. C. vertical piles

and 112 R. C. C. raker piles 16 * dia. drivén upto hard bed rock. In the analysis, the tower

*Directorate of Works, 5. §. W. (NDZ), Nirman Bhavan, New Delhi—110001
*+Structural Enginecring Laboratory, L. 1. T., Madras—600036,



agble, the diap!aenments are aomewbat mscn;it!w to modal
conmbuuons. whereas the accelerations and floor fogoes are gg} -senditive.  Similar ip
the observation with the Central Government Office anng. utta, sn&jeet to Koyna

. ‘Tmu. earthquake vide Fig, 2.
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ANNEXURE A

RESOLUTION OF THE INTERNATIONAL WORKSHOP ON
STRONG-MOTION EARTHQUAKE INSTRUMENT ARRAYS
HELD IN HONOLULU, HAWAII, USA ON 2-5 MAY 1978

The protection of life and property from the devastating effects of earthquakes is
an urgent worldwide problem. An understanding of the nature of strong earthquake
motions is of crucial importance in solving this problem. At the present time, however,
there is a scarcity of engineering data acquired near the centers of destructive earthquakes,
and existing instrument arrays are inadequate to provide the necessary data. Yet there
is a high probability of occurrence of destructive earthquakes in different parts of the world
in the next decade. The participants in this international workshop unanimously
recommend that the earthquake threatened countries and other concerned countries and
organizations make a concerted effort to establish a comprehensive worldwide system of
specialized strong-motion earthquake instrument arrays capable of resolving the nature of
the earthquake source mechanism, wave propagation and local site effects. As a first step,
the, following specific recommendations should be implemented.

1. The International Association for Earthquake Engineering in collaboration
with the International Association for Seismology and Physics of the Earth’s
Interior form an International Strong Motion Arrays Council to facilitate the
establishment of strong-motion earthquake instrument arrays.

2. Earthquake—threatened countries individually and collectively initiate the
immediate installation of minimal arrays of 10-20 strong-motion instruments
at least at the 28 worldwide sites identified by this workshop.

3. High priority be given to the design and installation of more elaborate source
mechanism, wave propagation and local effects arrays, particularly at the 6
critical sites identified.

4. A mobile strong-motion instrument array capable of making source mech-
anism, wave propagation and local effects measurements be established and
maintained for deployment immediately following the occurrence of a major
earthquake for the recording of aftershocks. '



ANNEXURE B

FAVOURABLE SITES FOR STRONG-MOTION ARRAYS

Area

Vancouver, Canada
*Palmdale, California
Utah
Yakutat, Alaska
*Qaxaca, Mexico
Antigua, Guatemala
Ica, Peru
Arica, Chile
San Juan, Argentina
*Suruga Bay,Izu, Japan
E. Tohoku, Japan
W. Chubu, Japan
Shantung, China
*Taiwan, Chiai
Quezon, Philippines
W. Java, Indonesia
Wellington, New Zealand
*Shillong, India
Conabad, Iran
*Varto, Turkey
Adapazari, Turkey
Patras, Greece
Struma, Bulgaria/Yugoslavia
Garm, USSR
S. Kamchatka, USSR
S. W. Calabria, Italy
Granada, Spain
Cordillera, Peru

*Indicates high priority sites,

Fault

Queen Charlotte
San Andreas
Wasatch
Fairweather

San Juan
(nearby)
(nearby)
Neodani

Meitzekeng
Luzon

Sumatra
Wellington
Dauki-Haflong
Dasht-e-Bayaz
North Anatolian
North Anatolian
(nearby)

(nearby)

(nearby)



ANNEXURE C
LIST OF PARTICIPANTS

Chairman, Steering Committee—W.D. Iwan
Administrative Assistant —S.A. Vedrode

Steering Committee:

A.S. Arya Y. Osawa
G.W. Housner J. Petrovski*
J. Krishna J. Prince*
R.B. Matthiesen R.I. Skinner*

Group 1. Array Locations

Chairman: B.A. Bolt U.S.A.
Vice Chairman: A. Udias Spain
L.S. Cluff U.S.A.
V. Karnik Czechoslovakia
T. Mikumo Japan
M. Niazi Iran
S.1. Sacks U.S.A.
L.S. Srivastava India

Group 2. Array Design for Source Mechanism and Wave Propagation Studies

Chairman: T-L. Teng U.S.A.

Vice Chairman: K. Aki U.S.A.
D. Boore U.S.A.
J.E. Luco U.S.A.
B. Tucker U.S.A.
F. Wu U.S.A.

Group 3. Array Design for Local Effects

Chairman: R.V. Whitman U.S.A.

Vice Chairman: L. Esteva Mezxico
G.N. Bycroft U.S.A.
E. Faccioli Italy
W.J. Hall U.S.A.
L.W. Heller US.A.
Y. Ohsaki Japan
H. Shibata Japan

J. Christian U.S.A.
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Official Oboervers

K.L Benuska - -
P I_‘ M Gen

S. Cherry
J. Lander
S.C. Liu

R. Maley

D. Mayer-Rosa -

W. Minoza
A, Moinfar

- 1.0'Connel
S. Okamoto

" E.Shimg
C. Thiel
Y. Teai
T. Wooton
R. Yarar

*Did not &Hend Workshop.
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