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Characteristics of Bond Strength in Concrete Beams Reinforced with Galvanized Rebar
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Abstract

Galvanizing is one of the method used to solve the problem of corrosion of reinforcement in concrete structures. There few
research reported in the literature regarding the effect of galvanized coating on the behavior of lap splices in concrete beams. The
objective of this study was to determine whether galvanized rebar adversely affects lap splice behavior and bond strength. Concrete
beams reinforced with black or galvanized rebar were tested in flexure. The test variables included the presence of galvanized rebar
steel diameter, and lengths of lap splices. The study concentrated on comparing crack, failure pattern, and bond strength. The
ultimate behavior of beams reinforced with galvanized rebar was not significantly different from that of black steel reinforced
beams. Therefore, the test results indicated that the use of galvanizing-coated rebar had no adverse effect on behavior in lap splices

of rebar compared to the use of black rebar.
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Fig. 1 SEM of galvanized rebar section
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Table 1 Details of test specimens

Rebar Splice
Beam Number of . length
Type robar Ratio [rmm]
B-D13-L150 Black 2xD13 0.00422 150
C-D13-L150 Coated 2%xD13 0.00422 150
B-D13-L250 Black 2xD13 0.00422 250
C-D13-L250 Coated 2xD13 0.00422 250
B-D13-L350 Black 2XxD13 0.00422 350
C-D13-L350 Coated 2XxD13 0.00422 350
B-D16-L150 Black 2xD16 0.00662 150
C-D16-L150 Coated 2xD16 0.00662 150
B-D16-1250 Black 2XxD16 0.00662 250
C-D16-L250 Coated 2XxD16 0.00662 250
B-D16-1350 Black 2XxD16 0.00662 350
C-D16-L350 Coated 2xD16 0.00662 350
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Fig. 3 Dimension of test specimen
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Fig. 6 Instrumentation used for the bond strength test
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(a) B-D13-L150

(b) B—D13-1250

(c) B-D13-L350

(d) C-D13-L150

(e) C—D13-L1250

() C—D13-L350

Fig. 8 Comparison of failure pattern for D13 series beams
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Fig. 9 Load—deflection curve at various length of lap splice

Table 2 Test result of cracking and ultimate load

Initial cracking Ultimate state

Beam P, A, P, A,
(kN (mm) (kN) (mm)

B-D13-L150 6.0 0.3 18.0 2.0
C-D13-L150 6.3 0.2 16.4 2.4
B-D13-L250 6.8 0.5 28.8 7.8
C-D13-L250 14.8 1.3 42.4 104
B-D13-L350 144 0.9 34.5 7.4
C-D13-L350 12.5 1.1 44.0 10.4
B-D16-L150 17.1 1.2 25.2 3.5
C-D16-L150 17.2 1.8 20.0 3.2
B-D16-L250 7.0 0.7 18.9 4.7
C-D16-L250 8.4 0.7 24.0 5.2
B-D16-L350 14.4 1.2 47.7 8.0
C-D16-L350 10.3 0.5 36.3 6.7
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Table 3 Test result of normalized bond strength

Beam d, A, fe £ ly u, u, BOI.ld
(mm) | (mm?) | (mm) | (MPa) | (mm) | (MPa) | (MPa) | ratio
B-D13-L150| 12.7 | 126.7 |27.00| 92.8 | 150 | 1.96 | 1.96 0.83
C-D13-L150| 12.7 | 126.7 |27.12] 76.8 | 150 | 1.63 | 1.62
B-DI13-L250| 12.7 | 126.7 |27.00|317.6 | 250 | 4.03 | 4.03 111
C-D13-L250| 12.7 | 126.7 |28.98 | 358.4 | 250 | 4.55 | 4.47
B-D13-L350| 12.7 | 126.7 |27.03|347.6 | 350 | 3.15 | 3.15 199
C-D13-L350| 12.7 | 126.7 |26.07 | 444.6 | 350 | 4.03 | 4.07
B-D16-L150| 15.9 | 198.6 |27.48|103.8 | 150 | 2.75 | 2.74 079
C-D16-L150| 15.9 | 198.6 |27.23| 82.2 | 150 | 2.18 | 2.17
B-D16-L250| 15.9 | 198.6 |26.38| 88.6 | 250 | 1.41 | 1.42 198
C-D16-L250| 15.9 | 198.6 |26.22|113.6| 250 | 1.81 | 1.82
B-D16-L350| 15.9 | 198.6 |28.42]295.0 | 350 | 3.35 | 3.31 077
C-D16-L350| 15.9 | 198.6 [28.00|226.2 | 350 | 2.57 | 2.55
Mean 1.01
1.4
Z .
E 12 ¢
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=
] .
'—? 0.8 . .
0.6 *
0 10 20 30
Development Length over Rebar Diameter Ratio
Fig. 10 Bond strength ratio
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