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AN ASEISMIC DESIGN OF THE THREE-DIMENSIONAL HIGHRISE STRUCTURE
AGATINST THE MAXIMUM POSSIBLE EARTHQUAKE
- WITH NOTCHED V-SHAPED FRAMING PLAN -

Kiyoshi Muto¥* Eiji Fukuzawa*¥*

An earthquake-resistant design of a 39-story hotel with notched V-shaped
framing plan (see plan below) which is in preparation of construction now, is
presented in this paper. This framing structure is analyzed by using the three-
dimensional frame analysis computer program "FAPP IV" which was previously
developed by the authors. First by a static analysis, the preliminary study of
the stress and deformation in the elastic range for the assumed design earthquake
force was performed, and finalized by elastic and elastic-plastic dynamic analyses,
to check the seismic safeness of this building using the maximum response values
which are computed by inputs of the moderate earthquake (the basement input
acceleration 250 gal) and the maximum possible earthquake (LOO gal) in the X or
Y-direction independently.

Consequently, the following properties are clarified.

1. The static analysis indicates that in case of earthquake forces acting in
the X-direction each floor sways in the X-direction along with some torsion-
al rotation (® ). Although this torsional rotation is unavoidable due to
the shape of framing plan, its control to its minimum degree is sought by
careful attention to the configuration of the H-shaped steel members and
the slitted walls.

2. The dynamic analysis shows that for the moderate earthquake the stresses in
all members are less than the allowable values. TFor the maximum possible
earthquake, although some of the steel frames and slitted walls attained
plastic ranges, the maximum story deflection angles are less than 1/150 and
the plastic deformations are not excessive. Further, due to the torsional
rotation control as above-mentioned, for the X-direction earthquake input
the maximum response story drifts at the edge frames of the floor plan can

be kept to about 15% increase and decrease to those of the gravity center
of the floor plan.

¥ Prof. Emeritus of Tokyo University, Director of Muto Institute of Structural
Mechanics.

%% Deputy Chief, Research Section of Muto Institute of Struectural Mechanics,
Kajima Corp.
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