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Abstract: In order to quantify the basic physical parameters
of steel-concrete interface of composite girders, a series of
experiments were conducted to measure the bond strength and
friction coefficients of steel-concrete interface with different
painting ways which are commonly used in engineering. 16
groups of specimens were designed and tested to measure the
shear bond strength of steel-concrete interface with a
consideration of the influence of specimen size effect, painting
way and normal pressure of the interface. 6 groups of
specimens with different painting ways were designed and

tested to measure the tensile bond strength of steel-concrete
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interface. Another 6 groups of specimens with different
painting ways were designed and tested to measure the static
and dynamic friction coefficient of steel-concrete interface.
The results of tests show that the size of steel-concrete
interface has little influence on the bond strength, but the
painting way of the interface has great effect on the bond
strength. With different painting ways, the shear bond
strength is between 0. 04 and 0. 28 MPa, the tensile bond
strength is between 0. 38 and 0. 82 MPa, the static friction
coefficient is between 0. 73 and 1. 06, and the dynamic
friction coefficient is between 0. 50 and 0. 74. The normal
pressure and shear bond strength of steel-concrete interface

are correlated, which follows the Coulomb friction model.
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Fig.1 Schematic diagram of loading in specimen S150

(Unit: mm)
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Fig.2 Shear bond strength testing set-up
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Fig.3 Shear bond specimens with different sizes
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Fig.4 Failure of specimen S150-1
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Fig.5 Surface condition of specimen S150-1
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Tab.1 Shear strength of interface with different sizes

. 1 BB R o/ MPa 3 By
X A/m?fjmm S1 S2 S3 q};igr?tl\%éﬁ
S100 100X 100 0.180 0.530  0.328 0. 346
S125 125X 125 0.234 0.237 0.325 0. 265
S$150 150150 0.112 0.314 0.400 0. 275
S175 175 X175 0.238 0.270 0.191 0. 233
S200 200X 200 0.224 0.144  0.107 0. 158
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Fig.6 Six painting ways
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Tab.2 Shear strength of interface with different painting ways

7t 72l PBY R -/ MPa S

B RIS YRS S = < AT
MS1 WE RS 150150 0.112 0.314 0. 400 0. 275
MS2 RENFHTHELERT 150X 150 0. 188 0. 268 0. 257 0. 237
MS3 BT HITEE ST3 4 150X150 0. 040 0.199 0. 048 0. 096
Ms4 Gk 150 X150 0. 062 0. 097 — 0. 079
MS5 GG 150X 150 0.014 — 0. 040 0. 027
MS6 T 4 ph g AL 150150 0.042 0. 064 0.012 0. 040
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Fig.7 Schematic diagram of specimen with different

normal pressure(Unit:mm)
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Fig.8 Testing setup for shear bond strength with

different normal pressure
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Tab.3 Shear strength of interface with different normal

pressures

B smEd ®ERA/ HLBY3RE «/MPa FHHLBTR
%5 o/MPa mm»*mm §] S2 S3 B «/MPa
FSl1 0 150X150 0.112 0.314 0. 400 0. 275
FS2  0.25 150X150 0.190 0.281 0.371 0. 281
FS3  0.50 150X150 0.516 0.264 0,707 0. 496
FS4  0.75 150X150 0.604 0.983 0.919 0. 836
FS5  1.00 150X150 1.271 0.676 0.784 0. 910
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Fig.9 Change of interface shear bond strength with
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Fig.11 Specimen production for tensile bond strength test
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Fig.12 Schematic diagram of loading in specimen MT1-1
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Tab.4 Shear strength of interface with different

painting ways

Load-strain curves of specimens

s BB /MPa Eibihg

TR REEIITR ST 2 s3 B /MPa

MT1 BE SRR .09 0.52 — 0. 81
KRR T _ _

MT2 L 0. 66 0. 66
BT EST

MT3 7 ST3 4% 0.81 0.85 0.81 0. 82

MT4 A — 0.3 — 0.38

MT5 HSE BRI 0.81 — 0.43 0. 62

MT6  HESGMBEHET  0.66 —  0.52 0.59
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Fig.16 Test unit for static and dynamic friction

coefficients
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Tab.5 Static and dynamic friction coefficients of steel-concrete interface with different painting ways

N R FM AP T G/g Hs 3 ps a/(me*s2) 2 3 pa
FR1-1 336 0. 622 2.871 0.528
FR1-2 BEBERE 441 0. 817 0.727 2. 955 0.510 0.546
FRI1-3 401 0. 743 2,545 0. 600
FR2-1 - 418 0. 774 2. 856 0.531
FR2-2 *%f%?%ﬂgg@ 476 0. 881 0. 904 2.795 0. 545 0.530
FR2-3 571 1. 057 2,939 0.513
FR3-1 - 488 0. 904 1. 909 0. 740
FR3-2 @ggﬁgﬁ% 498 0. 922 0. 868 1. 970 0.727 0.717
FR3-3 420 0.778 2.167 0. 683
FR4-1 600 1.111 1. 788 0.767
FR4-2 B 505 0. 935 1. 057 2. 068 0.705 0.736
FR4-3 607 1,124 1,932 0.735
FR5-1 . 543 1. 006 3,053 0.488
FR5-2 ??ffmm 522 0. 967 0. 967 3.121 0.473 0. 495
FR5-3 - 501 0. 928 2. 886 0.525
FR6-1 . 467 0. 865 3,045 0.490
FR6-2 2}?@?} 391 0.724 0. 756 2. 712 0.563 0.531
FR6-3 - ' 367 0. 680 2. 818 0. 540
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Tea) He 8K, S TEPE BY 5 8K, S 405158 B AH B
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FiGREZY 0. 38~0. 82 MPa, H A R 3 & & FHiE
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(5) REIREMMN S IR - AR IR A E
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T T 04 T P TR AR 550 o 55 T R 4 R BB/ N B,
TP B RE 45 1 MR B REOC R IT A .
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