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Abstract: A concrete cable duct reinforced wit @)er reinforced polymer (GFRP) bars was propos@:\7
1onal

newly developed cable duct is capable of reduci energy dissipation and can be used to take place o

concrete cable duct which is reinforced | bars. The bending tests were conducted for sever, and full

size specimens of GFRP concrete Cablé% t and the bearing capacity of bending, deformation dnd@;re characteris-

tics were investigated. It is fo
with that of the concrete ca

point corresponding to the

at“the mechanical characteristics of the GFRP concre Sle duct are similar
rced with steel bars. The loading-deflection ¢ ‘71 linear with a cut-off

ing of the concrete. The distribution of tension st n the side of the cable duct

is not uniform and relatively high tension stresses are detected in some local @) ©.” An appropriate calculation and
design method was presented to capture the flexural capacity of the GF@ rete cable duct. The theoretical pre-

dictions agree well with the experimental results.
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Table 1 Geometric dimensions and reinforcement specifications for specimens of

#146. 3 GPa, @ % %600 %

Unit: mm

concrete cable duct reinforced with GFRP bars

Specimen B/mm h/mm D/mm Pipe layout Longitudinal bar Hooping
S-FC-B1 300 425 110 2X1 3018 D10@60
S-FC-B2 300 425 110 2X1 2018 D10@60
S-FC-B3 300 425 110 2X1 2012 D10@60
S-FC-B4 300 425 110 2X1 206 D10@60
ZC-FC-B1 1250 1000 200 3 X4 7018 P10@150

Notes: B—Section width; h—Section height; D—Diameter of pipe; 2018—Two 18 mm GFRP bars; ®10 @ 60—60 mm distance between
10 mm GFRP bars.
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Table 2 Moment capacity for small specimens of €0 r§e cable duct reinforced with GFRP bars

Experimental results/(kN+m)

Theoretical results/(kNe+m)

Specimen 1.5 mm crack width W\Qﬂ“ Recommended method ACI 440. IR—06
SC-RC-BI 103. 1(1.5) * 1889 99. 6 96. 4
SC-FC-B2 89. 3(1.7) " 173.3 63. 2 62.2
SCFC-B3 35.4(1.5)" 99. 2 40.9 39.9
SC-FC-B4 24.0(2.0)* 28.5 15.9 16. 4

Note: * —Crack width value in brackets is the one actually measured.

®3 BYAHEHNFARTSE

Table 3 Cracking moment of concrete cable duct reinforced with GFRP bars

Experimental GB 50608—2010 ACT 440. 1IR—06

results/(kN+m) Y fuWo /(kN+m) M, /(kN+m) f: /MPa M., /(kN+m)

18.0 1. 4735 25.3 37.3 3.07 53.0
Notes: fu —Characteristic value of concrete tensile strength; W, —Section modulus; ¥ —Sectional influence coefficient of concrete specimen;
M., —Crack moment; f, —Rupture strength of concrete.
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Table 4 Experimental and theoretical results of the full scale specimen of concrete cable duct reinforced with GFRP bars

Cracking moment/(kN+m)

Ultimate bearing capacity/(kN+m)

Failure load/

GB 50608—2010 ACI 440. 1R—06 Experiment Recommended method ACI 440. 1R-06  Experiment (kN+m)
400 938 516 571 608 621 1180
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