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DEFORMABILITY AND NEW PERFORMANCE INDICES OF FLEXURAL
MEMBERS

FENG Peng , " YE Lie-ping , HUANG Yu-li

(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Instead of conventional ductility, deformability is proposed for various load-deformation curves of
members made of new materials, such as fiber reinforced polymer (FRP). After analyzing the existent
performance indices, the design-aimed state and the ultimate failure state are defined as the characteristic behavior
states for members. Moreover, a set of performance indices, including deformability factor D, strength factor S,
deformation energy factor Y and overall performance factor F, are presented to describe the behavior and the
safety storage of flexural members comprehensively. Comparing with the traditional members, the relation among
the performance indices is analyzed by the numerical results of five types of members and the ranges of the
indices are acquired. It is drawn that the safety storage for strength and deformation can be exchanged without
overall safety margin loss. F factor is suggested to serve as the scale for determining the design-aimed state, by
which the reasonable uniform safety storage for various flexural members can be acquired. It is proven by
evaluating eight specimens in references. The proposal of the performance indices including deformability
provides a reference for the design of members made of new materials.
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Table 1

1

Flexural members and their failure modes
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2

Table 2 Index values of flexural members

m n
m-n SB RC PC FC FB
D 5.00 5.00 5.00 5.00 5.00
N 1.04 1.22 1.96 3.88 5.00
D=5.00
4 Y 9.17 9.90 12.80 20.50 25.00
F 521 6.10 9.80 19.40 25.00
4.1 D 500 269 1.14 1.07 1.04
S 1.04 1.04 1.04 1.04 1.04
S5=1.04
Y 9.17 4.46 1.29 1.15 1.09
F 5.21 2.80 1.19 1.12 1.09
D 5.00 4.72 4.03 3.30 3.03
S 1.04 1.19 1.70 2.54 3.03
Y=9.17
Y 9.17 9.17 9.17 9.17 9.17
F 521 5.63 6.83 8.41 9.17
D 5.00 4.47 3.39 2.60 2.28
N 1.04 1.17 1.53 2.00 2.28
F=521
Y 9.17 8.51 7.07 5.81 5.21
F 5.21 5.21 5.21 5.21 5.21
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Table 3 Indices values of tested members by F=5.21

F D S Y
SPW ( 2) FB 521 237 221 5.37 1/92
CBO ( 4) RC 5.21 4.94 1.07  6.58 1/198
Bl ( 4) FSC 5.21 3.49 149  6.16 1/480
B9 ( 4) FSC 521 3.28 1.59 497 1/220

A80-80-S ( 3) PC 5.21 3.41 153 4.89 1/194

S80-80-S ( 3) PC 5.21 4.75 1.10 5.61 1/153

F2( 17 FC 521 314 166 593  1/280
F3( 17) FC___ 521 273 191 572 1287
2.37~4.94
1.07~2.21
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