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Dynamic Behavior and Hysteretic Characteristics
of Concrete Stave Silos
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Abstract

Concrete stave silos have been utilized as industrial and agricultural storage
structures in the U.S.A. and Canada for the past fifty years. The cylindrical walls of
these silos are assembled from precast concrete units called “staves” and held together
by exterior adjustable steel hoops. It is, therefore, necessary to investigate the
earthquake resistance of stave silos with such discontinuous walls in Japan, one of
high seismic regions.

The dynamic behavior of stave silos has been studied using a 1/6-scale model of
actual silos. Brown rice and wet sawdust were used as the stored materials. A series
of shaking table tests was conducted to investigate the vibration characteristics, the
dynamic responses during earthquakes and the effect of stored materials. Earthquake
resistance was also examined through the breaking test under earthquake wave
excitations.

Furthermore, in order to clarify the static and dynamic restoring force
characteristics of stave silos, static loading tests and vibration tests were performed
using a stave silo wall model, which has an iron weight at top to simulate one degree
of the freedom system. Nonliner earthquake response analysis was also carried out
and compared with the experimental results,
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Item Specification
1. Size of the table 2.5m x2.5m
2. Max. load 10ton, (22,000 1b)
3. Max. driving force
sinusoidal wave 2.5ton * G (5,500 1b+ G)
random wave 1.0ton* G (2,200 1b- G)
4. Frequency range 0.1~100Hz
5. Max. acceleration 2.8G
(with 1 ton load) 1.3G
6. Max. velocity 50cm/sec (1.64 ft/sec)
7. Max. displacement 4+50mm (2.0in.)
8. Driving direction one horizontal direction
9. Driving waves Sinusoidal, random &
earthquake waves
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