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An Experimental Study on the Shear Resistance of Dowel Bars
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Abstract

This research is aimed to investigate the influence of the structural parameters on dowel ac-
tion of reinforcing bars in reinforced concrete members.

Following the previous research,™* a total of forty two specimens were tested to scrutinize the
dowel action of reinforcing hars. Concrete cover, reinforcing bar size and bar distance were tak-
en as main test variables for constant compressive strength of concrete,

From the test results, the structural behavior of all specimens was almost linear up to failure
load. It is seen that dowel force increases as concrete cover increases. Reinforcing bar size and
bar distance hardly affects dowel force, It is found that the dowel forces obtained by this exper-
imental research is relatively close to that of regression analysis results and White's equation.
Keyword : dowel action, dowel bar, dowel force, concrete cover, reinforcing bar size, bar dis-
tance, shear resistance, regression analysis.
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Fig. 1 Test specimen

Table 1 Mix proportion of concrete
w/C W Cement | Sand | Gravel Compressive
(%) | (kg/m") | (kg /m") | (kg /m®) | (kg /m’) | strength(kg /m’)
53 183.5 U6 844 892 245
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Fig. 2 Test equipment and setup
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Table 2 The list of test results

Initial crack load

Failure load

Specimen | Load | Disp. Load Disp.
- (ton) | (mm) (ton) (mm)
ALl 0.70 1.02 0.77 1.24
AM1 1.57 232 | 163 2.62
AL2 0.94 | 087 1.01 111
AM?2 169 | 2.6 2.27 4.71
AL3 1.02 0.95 113 1.20
_AM3 | - " 2.29 2.99
BLI 0.74 0.94 0.98 1.64
BMI 1.58 1.74 1.73 1.93
BN1 2.87 3.31 2.99 3.7
BL2 0.99 0.74 1.25 1.28
BM2 - 2.26 1.78
BN2 - -2 1.95
BL3 . 110 0.74 1.36 1.02
BM3 2.02 1.33 2.23 1.53
_BN3 - T2 | 2T
CLI 0.67 030 - 129 J( 1.04
CM1 2.10 1.67 272 1 213
CN1 277 | 1.9 3.33 2.45
cLz | 140 | o7 152 1.10
cM2 2.05 1.65 2.51 1.94
CN2 2.57 1.62 3.35 2.05
cL3 1.00 1.28 1.43 1.72
CM3 - - 2.26 1.03
CN3 | 243 2.36 3.05 2.64
DL1 0.57 0.21 0.94 0.59
DM1 2.50 1.88 2.75 2.08
DN1 2.61 1.7 2.94 1.93
DL2 1.29 0.77 1.63 1.24
DM2 2.32 1.22 2.66 141
DN2 1.46 1.02 2.82 1.71
DL3 - - 1.68 0.80
DM3 | 236 1.39 2.90 1.66
___DN3 - - 3.49 1.65
EL1 1.20 2.52 1.50 3.00
EM1 1.00 1.14 269 | 250
EN1 2.60 179 1 2.97 2.34
EL2 0.80 0.66 1.49 1.23
EM2 1.44 1.25 2.47 1.70
EN2 2.14 1.10 2.89 1.38
EL3 1.73 0.90 2.17 1.12
EM3 2.13 132 | 270 1.62
EN3 2.81 145 | 317 171
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Fig. 5 Crack pattern of specimen
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Fig. 6 Comparison of dowel load for concrete cover
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Fig. 8 Comparison of dowel load for bar distance
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