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Pull-out Bond Characteristics of Reinforced Concrete Members
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Abstract

Presented is a study on the pull-out bond characteristics of reinforced concrete members. A
series of experimental and theoretical work is conducted. Major test variables are concrete comp-
ressive strength, concrete cover or rebar spacing, and the bond length. The present study indicates
that bond strength is greatly influenced by those major test variables. The effects of those vari-
ables ori the bond strength are quantitatively measured. A new formula for the bond strength of
reinforced concrete is proposed. The prediction equation for the average bond stress-slip relation
is also proposed.

Keywords : Bond, pull-out bond, reinforced concrete members. compressive strength, cover, bond,

length, bond slip, bond stress.
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Table 1. Characteristics of test steel bars

Yield strength
Ultimate strength

3,600kg/cm?®
5,150kg/cm?

Modulus of elasticity 2.1%x10° kgjcm?

Spacing of ribs 14.57mm
Height of ribs 1.28mm
Width of ribs 3.60mm

Table 2. Mix proportions and concrete strengths

Water- | Compre- .
Weight ratio P Tensile
cement ssive
E— - - . strength
Fine Coarse ratio strength
Cement o f'(MPa)
1 agg. agg. WGy | £2(MPa)
Series | LO0 213 319 0.54 26 3.08
Series 2 100 116 248 042 3t 345
Series 3 100 1.33 200 0.31 4 501
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Table 3. Ultimate bond stress for various cases 20
Specimen Bond length i fe Concrete Trnax
No. L{mm) . (MPa) | Area(cm?) | (MPa) »
.. T e
AlS 55 25 10x10 101 {7 =30MPa, L=55mm
AIM 85 26.0 10x10 95
AlL 125 26.0 10x10 6.7 1
£ =30MPa, L=85mm /
A2S 55 2.0 15%15 121 _ 30 ’ o
.- s 15
y 5 2 X 13 9. [
AM i > | XD o1 S —=26MPa, L=55mm
AZL 125 26.0 15x15 8.0 7
A3S 55 255 20%20 14.3 =
A3M 85 %9 %20 106 b ] /
AL 125 2.7 20X 20 8.1 & f=26MPa. L.=85mm
BIS 55 305 1010 158 -
: <
BIL 125 305 1010 7.0 S 0 f
B2S 55 319 1515 180 £ oMPa. Lo 195m
¢ = a, l.= . m
B2M 85 319 15X 15 132 ' ’
B2L 125 305 15x15 | 95
B3S 55 3L 0 20x20 155
B3M 85 309 20X 20 14.8
B3L 125 09 | 20%x20 8.1
C18 5% 4.0 10x10 159 . J
CIM 85 14.0 1010 | 145 0 2 4 6 8 10
CIL 125 11.0 10X 10 10.6 Clear Concrete Cover(cm)
€23 55 110 15X 15 19.0 Fig. 4 Variation of bond strength according to clear con-
C2M 5 14.0 15x15 14.9 crete cover
CoL 125 14.0 15x15 9.8
C38 55 440 20X 20 211
C3M 85 4.0 20X 20 13.6 ”
C3L 125 MO | 20%20 93
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Table 4. Comparison of the ratios of the measured bond
strengths to calculated ones for various formulas
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