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Discussion of Paper Entitled “Dynamic Design of High-Rise Building
subjected to Wind and Seismic Loads” by Kawamura and Others

Discussion du travail intitulé ““Projet d’une structure élevée soumise aux
charges dynamiques du vent et des séismes’’ de Kawamura et autres

Diskussion zum Beitrag ""Entwurf eines Hochbaues unter Bertcksichtigung
von dynamischen Wind- und Erdbebenkraften’’ von Kawamura und anderen

D.V. REDDY
Dr.-Ing.
Memorial University
St. John's, Newfoundland
Canada

I would like to make the following comments:-
1) Yalidity of the Lumped Mass Approximation

It is important to consider the distributed nature of the
mass by considering the framed structure in its actual form.
Warburton (1) has pointed out that replacing the mass of the
vertical members by lumped masses at the ends of the members
and neglecting the flexibility of the horizontal members can
lead to large errors in the case of multi-storey frames,

2) Influence of Layout

Shepherd and Donald (2) have shown that torsional
vibration becomes important for asymmetric layouts making the
lumped mass approximation wvery unsatisfactory. The floors of
a building will undergo both translational and rotational
movement and even in a purely symmetrical building, like the
one considered by the authors, the slightest change in the
distribution of mass or stiffness is enough to give such a
structure the characteristics of an unbalanced building.

3) Errors

In dynamic analysis the check on frequencies is not
adequate as the stresses are much more important.
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SUMMARY

The effect of the distributed nature of the mass and the influence of the layout
in multi-storey frames are discussed. The lumped mass approximation is criticised
and the possibility of torsional vibration, even in buildings with symmetric geo-
metrical layouts due to changes in the distribution of mass or stiffness, is indicated.

RESUME

On discute ici 1'effet de la nature étendue de la masse et l'influence de
l'agencement dans les portiques a étages multiples. L'auteur critique 1'approxi-
mation de la masse totale et indique la possibilité d'existence de vibrations de tor-
sion, méme pour des batiments a disposition géométrique symétrique, dues au
changement dans la distribution de la masse ou de la rigidité.

ZUSAMMENFASSUNG

Es wird die Auswirkung der verschieden verteilten Natur der Masse und der
Einfluss beim Entwurf mehrstockiger Bauten diskutiert. Die globale Massenan-
ndherung wird kritisch beleuchtet und die Moglichkeit von Torsionsschwingungen,
selbst in Bauten mit symmetrisch geometrischen Entwiirfen infolge des Wechsels in
der Massen- und Steifigkeitsverteilung angegeben.
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