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Design and Experimental Analysis of Fiber Reinforced
Elastomeric Isolator
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Abstract

The purpose of this study is to investigate the effect of mechanical properties of the FREI using
horizontal stiffness and vertical stiffness by experiments. Two kinds of FREI are designed and
fabricated. The steel plates of SREI are replaced with fibers in order to reduce the cost of fabrication
and installation. At first, the Nylon fiber is adopted as feasibility study of FREL The experimental
results of Nylon FREI and SREI show that the vertical stiffness of Nylon FREI is lower than SREI,
and effective damping is two times higher than SREIL Carbon is adopted, by these rusults, as strong
reinforcement than Nylon and full scale of carbon FREI was designed and fabricated. By the
experimental test results, it is shown that the vertical stiffness of carbon FREI is three times higher
than SREI, and two times higher in effective damping. As a result, the proposed FREI can replace
the SREI as a seismic isolator.
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Table 1 Dimensions of SREI and Nylon FREI
bearings(unit: T(mm), EACE))

SREI FREI

Dimension do (od b yod
(mm) 174.5%x43°x128T | 174,5%¥x43°x128T
Reinforcement 2T X 19EA 1.15T x75EA
End plate 15T x2EA 15T x2EA

b
]I"ner mbber | 1 o0EA 0.155T x T6EA
ayer
Total
thickness of | 60T 11.75T
rubber

Table 2 Comparison of physical characteristics of

Nylon fiber and steel

Item Nylon fiber Steel reinforcement
Cutting
. 2000kg¢/cr 4082kgi/cri above

tension
Cutting  straifl 3 _ 350, 21% above
ratio

Experimental |Data from
Comments

data reference
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Table 3 Comparisons of test results of Nylon
reinforcement and steel reinforcement

t\éstrtical Horizontal test
Reinft t
orcement V'etl“ft[ical Efggl:uve Equnvalentﬂ)
stffness | o, (o stiffness  Damping(
(kgt/mm) G * (kgf/mm) (%)
Nylon 355 | 05 262 11.16
fiber
Steel 9,600 0.5 28.6 6.19
(FREDNylen| (37 091 1.8
SREI
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(a) Comparison of vertical tests
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Table 4 Dimensions of Carbon FREI bearing(mm)

Item Dimensions

Carbon fiber 688%x174%%(.27T X 88EA

End plate 688%x174°x 30T X 2EA

Rubber layer 688%x 174%x 3T x8IEA
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(b) Comparison of horizontal tests

Fig. 5 Comparisons of vertical test and horizontal test results of Nylon FREI and SREI



AHRz wAREs A4 R 4¥H 84

2031

Fig. 6 Elastomer Bearing tester 2
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(a) Comparison of vertical tests

Fig. 7 Tester 2 in operation
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(b) Comparison of horizontal tests

Fig. 8 Comparison of vertical and horizontal test results of carbon FREI and SREI
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Table 5 Explanation of elastomeric bearing

tester 2

Main vertical Main horizontal

actuator actuator
Maximum load  3,000tons 1,000tons
Stroke variation & 800mm +800mm
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Table 6 Test result of the comparison of carbon

reinforcement and steel reinforcement

AAF -

t\;::tlcal Horizontal test
Reinforce-
ment Vertical Effective Equivalent
stiffness tan (7, stiffiess Damping( /)
(kgffmm) (kegffmm) (%)
Carbon fiber | 320,857 0.5 330 15.85
Steel 107,322 0.5 350 6.20
FREDCarbon 3 0.94 25
SREI
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