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Effect of Bond Action of Longitudinal Bars
on Shear Transfer Mechanism in RC Beams
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ABSTRACT

The uniform truss mechanism is widely accepted as a shear transfer mechanism in reinforced concrete members.
However, the uniform truss action cannot be expected when the bond stress distribution is not constant along
longitudinal bars. A test method in which only the truss action takes place is developed and conducted to investigate
the truss actions under various bond contributions. Based on the experimental results and analysis, the following
findings can be obtained: 1) The bond stress distribution depends on the axial compression force, the amount of
shear reinforcement and loading conditions. 2) The analysis using the combined truss model consisting of uniform
and fan—shape trusses can predict the experimental results
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Table 1 Specimens and test results
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Fig. 2 Test setup
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Table 19 7+ A @AS) 243 oizad BaAe A9

Shear reinforcement

. Bond Longitudinal Loading condition Test result (kN) Failure
Specimen length P PuOuwy | reinforcement | T C |NG&N)| TCR | VCR |[TMAX|VMAX| mode
1| S-19-H-(1/1)-300 19 191 1 1 300 115 | 126 185 202 S
2 | $-19-H-(1/1)-100 (%) (MI')a) 1 1 100 80 87 136 148 S
31 S-19-H-(1/0)-100 400 4D-19 1 0 100 180 98 265 145 S
4 S- 9 L (1/1)-300 | (mm) £ =840 1 1 300 120 | 131 139 152 S
51 5-1 -(1/1)-100 0.95 191 (1IJ\/IPa) 1 1 100 75 82 120 131 S
61S- 19 L (-1/0)-100 (%) (MI"a) -1 0 100 | -127 | 70 -165 90 S
7 | L-19-L-(1/1)-300 800 1 1 300 150 95 258 164 S
8| L-19-L-(1/1)-100 | (mm) 1 1 100 | 120 | 76 216 136 S
9 | S-25-H-(1/1)-300 19 19.1 1 1 300 | 126 | 136 174 190 S
10| S-25-H-(1/1)-200 (%) (Ml;’a) 1 1 200 110 | 120 185 202 S
11| $-25-H-(1/0)-300 400 4D-%5 1 0 300 160 87 331 181 S
12| S-25-1L-(1/1)-300 | (mm) f.=366 1 1 300 112 122 127 139 S
13| S-25-L-(1/1)-200 095 191 (yMPa) 1 1 200 102 | 111 133 145 S
14| S-25-1.-(1/0)-300 (%) (Mlé’a) 1 0 300 210 | 115 272 148 S
15{L-25-1.-(1/0.5)-300| 800 1 1 300 | -160 | 101 -253 160 B
16}1.-25-1.-(1/0.5)- 300 (mm) 1 0.5 300 260 | 123 367 174 s”
S -19-H - (1/1) - 300 = Failure mode
Concrete force(Axial) N(kN), compression S : shear failure
Loading condition(tension(T)/compression(C) B : bond failure
Amount of shear reinforcement(H:@50mm, L:@100mm) % . Failure by cyclic loading
Diameter of longitudinal reinforcement(19:D19, 25:D25) =T, N, C : Reference to fig.1
Bond length(S:400mm, L:800mm)
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Fig. 3 Relationship between shear force and test parameter
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Fig. 4 Distribution of stress around the critical region
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Fig- 5 Relationship between local bond stress and rebar stress
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Table 2 Result of analysis

Specimen Vo/Vr(%)| Mode 1| Mode II| Mode III Specimen Vu/V1(%)| Mode 1| Mode II| Mode IIT
S$-19-H-(1/1)-300| © 56 [ [ ] $-25-H-(1/1)-300| © 72 [ ] [ ]
$-19-H-(1/1)-100| A 66 [ [ ] 5-25-H-(1/1)-200| O 75 [ ] [ ]
S$-19-H-(1/0)-100| v 56 [ ] [ ] S-25-H-(1/0)-300 | & 72 [ ®
S-19-L-(1/1)-300| @ 42 [ ] S$-25-1L-(1/1)-300 | ® 41 [ )
S$-19-L-(1/1)-100| A 15 [ ] S-25-1L-(1/1)-200 | ® 31 [ ]
S-19-L-(1/0)-100| ¥ 15 [ S$-25-1L-(1/0)-300 | 41 [
L-19-L-(1/1)-300| * 61 [ ] L-25-1L-(1/1)-300 | * 59 [ ]
L-19-L-(1/1)-100| 31 [ ] L-25-1.-(1/0.5)-300| * 59 ®

Mode I : Local bond failure of tension side, Mode II | Crushing of concrete, Mode III : Yielding of Hoop
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