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Bonding and anchoring properties of connecting steel bars of
prefabricated concrete bridges

HU Zhijian, YAO Pengfei, ZHOU Zhi

(School of Transportation, Wuhan University of Technology, Wuhan 430063, China)

Abstract: To analyze the bonding and anchoring performance of the connecting steel bars of prefabricated concrete
bridges and concrete, the steel bar diameter, concrete strength, and anchorage length were taken as test
parameters, and 22 pullout test pieces were fabricated for experimental research. The finite element model of the
reinforced concrete bonding interface was constructed to analyze the influence of various parameters on the bearing
capacity and bonding strength of the test pieces. Based on the experimental data and finite element results, the
bonding strength calculation formulas for the connecting steel bars of prefabricated reinforced concrete bridges were
fitted and derived. The relevant regulations of domestic and foreign standards for the anchorage length of steel bars
were compared and analyzed, and the recommended value for the basic anchorage length of connecting steel bars of
prefabricated concrete bridges under different concrete strength levels was given. Results show that for the
connecting steel bars of prefabricated components, the bearing capacity of the interface between steel bar and
concrete had positive relations with concrete strength, steel bar diameter, and anchorage length. The interface
bonding strength was positively correlated with concrete strength, negatively correlated with steel bar diameter, and
had little relation with anchorage length. The influence of the anchorage length and the thickness of the protective
layer can be ignored when calculating bonding strength.
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Tab.1 Summary of test piece parameters

UGS RS/ MPa AT /mm BRI /mm | RIS REELIREE/MPa IR E S /mm A K E/mm
C30-12-300 30 12 300 C50-12-200 50 12 200
C30-12-400 30 12 400 C50-12-300 50 12 300
C30-16-200 30 16 200 C50-12-300 50 12 300
C30-16-300 30 16 300 C50-12-500 50 12 400
C30-16-400 30 16 400 C50-16-200 50 16 200
C30-20-300 30 20 300 C50-16-300 50 16 300
C50- #8-300 50 78 300 C50-16-400 50 16 400

C50- (#20-300 50 720 300 C50-20-200 50 20 200
C50-8-400 50 8 400 C50-20-300 50 20 300
C50-10-300 50 10 300 C50-20-400 50 20 400
C50-10-300 50 10 300 C50-22-300 50 22 300
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Tab.2 Properties of ordinary steel bars

Gl R HAZ/mm PR A 18 AL/ mm? AR PR/ mm Jet AR5 FE/ MPa W R 58 BE / MPa
495 645
HRB400D12 12 113.10 60.00
525 645
570 710
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Fig.1 Schematic of loading and test devices
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Tab.3 Summary of test results

vCE e 278 52 W BR A2/ kN s 27N, e R e 2/ kN

€30-12-300 GIpE G 59.5 €50-12-200 GEGOERAT 72.5
€30-12-400 AR 64.75 €50-12-300 S L 68.9
€30-16-200 WK 60 €50-12-300 S 71.1
€30-16-300 MR 106.82 €50-12-400 L 69.8
€30-16-400 IR G 99.1 €50-16-200 WS L 125.1
€30-20-300 A 99.02 €50-16-300 S 128
C50-78-300 JERI IR 11.48 €50-16-400 L 119.7
C50-¢20-300 G AT 18.1 €50-20-200 BERWOR 184.3
C50-8-400 BVGEOALT 33.7 €50-20-300 A 153.77
€50-10-300 BT 50.12 €50-20-400 LIRS 194.02
€50-10-300 LT 50.9 €50-22-300 L)k 238.85
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Fig.3 Steel bar break failure
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Fig.4 Meshing of finite element model
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Fig.5 Constitutive curves of plastic damage of concrete
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Fig.7 Bonding interface failure process
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Tab.4 Calculation results

A5 BERBI WPRMTE/KN  RESERE/MPa|| RS MR WBRATH/KN  RG455R B/ MPa

€30-8-200 AL 19.68 15.03 €50-16-300 A i 76.3 14.52
€30-12-200 AR 43.71 14.78 €50-20-300 GLNGEATY 125.66 13.90
€30-16-200 B LT 75.96 11.53 €50-16-100 PR L 59.7 14.48
€30-20-200 AR 99.97 10.83 C50-16-150 4 A3 Je e 72.5 14.51
€30-25-200 WK 110.46 9.21 €50-16-200 L 75.74 14.57
€30-16-100 BATAR L 46.23 11.51 C50-20-200 GEGIERAD 124.27 13.86
€30-16-150 AR 62.5 11.79 €50-25-300 BIVIEAD 195.09 12.91
€30-16-300 BRI 74.4 11.81 €60-16-100 WA 71.3 15.87
C40-16-100 AR L 50.8 12.58 C60-16-200 GEGIERA:D 76.1 15.96
C40-16-150 B 74.2 12.59 C60-16-300 BEALD 76.2 15.99
C40-16-200 AL 75.98 12.61 €80-16-100 GIVIE Y 69.4 16.83
C40-16-300 LLVIERACT 76.61 12.51 C80-16-150 GEGUERAD 76.43 16.85

€50-8-300 BB 20.32 18.23 €80-16-200 A BT 76.42 16.92
€50-12-300 AL 44.61 15.82 €80-16-300 A7 o 76.5 16.89
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Fig.9 Influence of concrete strength levels
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Tab.6 Calculation formulas of anchorage length in domestic and

foreign standards
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