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Development and Splice Lengths of FRP Bars with Splitting Failures

Sung-Chul Chun"*

Y Daewoo Institute of Construction Technology, Suwon 440-210, Korea
“Dept. of Architectural Engineering, Hankyong National University, Anseong 456-749, Korea

and Dong-Uk Choi’

ABSTRACT Data from beam-based bond tests for FRP bars in the literature were collected and regression analyses were con-
ducted for the data of splitting failure. Average bond strengths obtained from splice tests were found to be lower and more affected

by C/d, values than average bond strengths from anchorage tests, indicating needs of new design equation for the splice length
of FRP bars based on the data of splice tests only. In addition, the variation of bond strengths was greater than that of tensile
strengths of FRP bars and, therefore, a new safety factor should be involved for the design equation. Five percent fractile coef-
ficients were used to develop the design equations based on the assumption that load and resistance factors for FRP reinforced con-
crete structures are same to the factors for steel reinforced concrete structures. The proposed design equations give economical and
reliable lengths for development and splice of FRP bars. The proposed equation for splice provides shorter lengths than the ACI
440 equation in case of C/d}, of 3.0 or greater. Because FRP bars are expected to be used in slabs and walls exposed to weather
with thick cover and large spacing between bars, the proposed equation gives optimal splice lengths.
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(a) Pullout (b) Beam end (c) Bean anchorage

Fig. 1 Schematic of tests for bond behavior
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(d) Splice

Table 1 Classification of test types

ACI 440.1R-06

This study

Test types

test test

Anchorage| Splice

Anchorage| Splice

test test

Unconfined bottom bars

48

48+2 [0+33

Confined bottom bars

5+3 |14-6+6

Total

58 47
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Fig. 2 Bond strength vs. clear cover/spacing relations with
different development lengths of beam tests
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Fig. 4 Comparison of measured and predicted strengths of
beam tests
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Fig. 5 Bond strength vs. clear cover/spacing relations with
different splice lengths of splice tests
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Fig. 6 Comparison of measured bond strengths with predictions
by ACI440 equation for splice tests
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