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Fig. 1 Tested full-scale steel moment frame: (a) Plan; (b) Blevation (South); (c) Elevation (North) (unit: mm)
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Fig. 2 Loading history adopted for full-scale test
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Fig. 3 Shear force versus overall drift angle
relationship (up to 1/20 rad): (a) North plane; (b)
South plane
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relationship of a 1/10reduced-scale beam
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Fig. 7 Test setup for full-scale steel beam
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Fig. 8 Effect of rate of loading on hysteretic behavior of
steel beams: (a) Quasi-static loading; (b) Dynamic
Loading

Fig. 9 Fracture surfaces obtained from steel beam
tests: (a) Quasi-static loading; (b) Dynamic Loading
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Fig. 10 Behavior of ALC panels of full-scale three-story
steel moment frame: (a) First story; (b) Second story
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Fig. 15 Shaking table facilities at E-Defense, NIED

Table 1 Major specifications of E-Defense

3D Full-scale earthquake testing facility

Payload 12 MN (1.200 tonf)
Size 20x 15m
Driving Type Accumulator charge

Electro-Hydraulic servo control

Shaking direction X & Y Horizontal | Z Vertical
Max. acceleration® | > 9 m/s/s > 1.5m/s/s
Max. Velocity 2m/s 0.7 m/s
Max. displacement | 1 m 0.5m
Max. allowable Overturning Yawing
Moment Moment Moment
150 MN x m 40 MN x m

* Max. acceleration is at max. loading.
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Roles of Large-Scale Structural Testing in Development of Structural Engineering
— Perspectives and Limitations —

Masayoshi NAKASHIMA

Synopsis
In research and development on evaluation and enhancement of structural safety, structural testing plays an

important role in that it provides us with actual data on structural performance.
development, maintenance, and operation — whether or not it is worthwhile to pursue such testing?

Large scale testing is costly in
It is analyzed by

comparisons of “real scale” versus “reduced scale”, “elements and components” versus “overall structures”,

“quasi-static loading” versus “dynamic loading”, “test” versus “numerical simulation”.

Stressed is the effectiveness

of testing in the real scale, loaded dynamically, and for overall structures, in light of the importance of acquiring

actual data on structural collapse and the limitation of numerical simulations.

Keywords: Earthquake Engineering, Large-Scale Testing, Shaking Table





