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STRUCTURAL DESIGN OF THE TOWER FOR THE REPOSE OF THE SOUL

* ®%
by Minoru WAKABAYASHT, Takeshi NAKAMURA,

EX KRR
Koichi MINAMT and Shintaro YAO
- o .

Abstract

The process of structural design of the tower structure which is planned to
hold a memorial survice for misscarried babys and to have a mass for the repose
of their souls is described. Total height of the tower is 73 m. The main
members of the tower structure are made of steel in the upper part and composite
steel and concrete in the lower part and the underground part. Main beams are
arranged pentagonally in a plan and columns are arranged at the tips of the
pentagon. In the process of the structural design, a soil survey of the site
and tests of soil, an ordinary stablical stress analysis and a design of members,
wind tunnel tests and a modal analysis using response spectra and dynamic
response analyses for the designed structure in the earthquake resistant design
procedure are performed. Boring, standard penetration tests, measurements of
velocity of S-wave in the soil and uni-axial and tri-axial compression tests
and consolidation tests for samples of clay are carried out in the soil survey.
In the statical stress analysis, the modified D-value method is developed to
estimate approximately & share of story-shear in columns subjected to bi-axial
bending and axial force simultaneously. Stress analyses of a three-dimensional
space frame by computer are also done as well as approximation method. The
results of analyses are compared with each other and it is conformed that the
approximation method is sufficiently accurate. Wind tunnel test is performed
to obtain static wind pressure coefficient of the tower in the uniform flow and
in the turbulent flow using a 1/200-scale model. In order to investigate the
earthquake resistant property of the structure designed preliminalily by means
of an ordinary statical design method, a modal analysis using response spectra
and dynamic response analyses in the elastic range are carried out and several
members are changed in their dimensions, based on the results of the analyses.
Story-shear coefficients{C{=Qi/%W;) at the quasi-elastic limit of the designed
structure are about 0.63 at the bottom and 1.62 at the top of the tower in
main members and 1.00 1.55 in pre-cast concrete panel walls and their connec-
tions. Finally, the designed structure are checked in their earthquake
resistant properties due to dynamic response analysis in elastic-plastic range
and they showed good performance under severe earthguake excitations.
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