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SEISMIC RESPONSE EVALUATION OF CANTILEVERED RC WALL FRAMES
IN SCHOOL GYMNASIA WITH STEEL ROOFS

RS S S B /A A Ol = A
Kazuhiko NARITA, Toru TAKEUCHI and Ryota MATSUI

In the 2011 Tohoku Earthquake, a large number of school gymnasia suffered damage and were unable to be used as shelters. One of the most typical
damage observed in steel roof gymnasia supported by RC frame were failures at the anchored connections of steel roof bearings on RC frames. In the
previous paper, we have discussed on the response of cantilevered RC walls supporting steel roofs using analytical model of a damaged gymnasium in the
2011 Tohoku earthquake, and the obtained analytical results were evaluated on the observed damage. In this paper, the action of cantilevered RC walls
supporting steel roofs is investigated using parametric analysis model of various school gymnasia. Based on the analytical results, a simple response

evaluation method for the cantilevered frames and reaction forces at roof bearings are proposed.

Keywords: School gymnasium, Cantilevered RC walls, Seismic performance, Anchored bearings, Roof brace, Steel roof
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IN SCHOOL GYMNASIA WITH STEEL ROOES

Kazuhiko NARITA™ ', Toru TAKEUCHI** and Ryota MATSUI**

‘ *! Tbaraki Prefectural Office, M. Eng.
) *2 Prof., Dept. of Arch. and Build. Eng., Tokyo Institute of Technology, Dr. Eng.
*3 Assistant Prof., Dept. of Arch. and Build. Eng., Tokyo Institute of Technology, Dr. Eng.

1. Introduction

In the 2011 Tohoku Earthquake, a large number of school gymnasia suffered damage and were unable to be used as
shelters. One of the most typical damage observed in steel roof gymnasia supported by RC frames were failures at the
anchored connections of steel roof bearings on RC frames. Such failures were observed in not only aged but recently
designed gymnasia, which implies that a further design guideline is strongly required.

2. Time history Analysis models

To investigate the behavior of the steel roof gymnasia with cantilevered RC Walls, Nonlinear time history analysis
models of the gymnasia of various width, length, were carried out.

The used ground motion is an artificial wave (Kobe-phase): modified from JMA Kobe NS (1995). The stress-strain
relationship of RC beams, columns in the substructure employs hysteresis with Takeda-model, and braces in the
roofs employs Shibata-Wakabayashi model.

3. Static Analysis models

Simple mass models were also proposed to explain the dynamic characteristics of the structures and the analysis

results. The model was composed with the roof-mass and the RC substructure-mass to assess the dynamic response.
4. Acceleration formula of RC Walls

The acceleration of cantilevered RC Walls are emphasized by resonance between the steel roofs and the RC Walls.
Formulae to evaluate the acceleration were derived includes these effects using the proposed simple mass models.
The investigation on the accuracy of the validity of the proposed acceleration formula was carried out by comparing
with the results of the time history analysis.

5. Reaction forces at the anchored bearings

In General, the reaction forces at anchored bearings increase as response acceleration at roof and mass of RC wall
increase. Using the proposed acceleration formulae, a simple collapse model to evaluate the reaction forces at the
anchored connections were also proposed, which were confirmed to be consistent with the time history analysis
results.

6. Conclusions

Based on the analytical results of various school gymnasia with cantilevered RC Walls, simple response evaluation

method for the cantilevered frames and reaction forces at roof bearings were proposed. The proposed method

captured the complicated response characteristics of the structure with some varieties.

(20144F 5 H27H Jife=z 8, 20144E11H 6 HERMHE)
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