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An Experimental Study on the Bond Split
Mechanism of High Strength Concrete
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ABSTRACT

For the prediction of concrete-steel bond ability in reinforced concrete, many countries
establish specifications for the pullout test. But these methods hardly to consider many
parameters such as strength, shape, diameter and location of steel, concrete restrict condition
by loading plate. strength of concrete and cover depth ete, and it is difficult to solve
concentration and disturbance of stress. The purpose of this study is to propose a New Ring
Test method which can be rational quantity evaluations of bond splitting mechanism.

For this purpose. pullout test was carried out to assess the effect of several variables on
bond splitting properties between reinforcing bar and concrete. Key variables are concrete
compressive strength, concrete cover. bar diameter and rib spacing. Failure mode was
examined and maximum bond stress—slip relationships were presented to show the effect of
above variables. As the result., it appropriately expressed general characteristics of bond
splitting mechanism, and it proved capability for standard test method.

Keywords : bond split mechanism. high-strength concrete, New—-Ring Test
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Table 1 Mix proportion of high-strength concrete

Unit weight( kg/m’)
W/B|S/A|F/B AD.
@) [ (%) w | ¢ [FLYI C | Fogp
ASHIAGG| AGG |
(%)
400| 43 | 54 | 10 |185(387.0{43.0| 720 | 860 [0.69
5001 32 | 53 | 10 |180{506.7{66.3| 742 | 827 |1.39

700] 28 | 52| 10 |175|5662.5|52.5 760 | 780 12.24
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Table 2 Properties of high-strength concrete

compressive | strength of modulus of
f." strength splitting rupture
(kgf/cm”) (kgf/cm®) (kgf/cm®)
400 405 34 47
500 516 39 48
700 729 59 51

Table 3 Properties of steel

Jaca ay £y Oy elongation
class B , o
(kef/em) () (ket/cm) (%)
D16 3729 2401 6150 30.1
D22 4092 2718 6200 29.8
D29 4173 2536 6356 34.1
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Table 4 Test parameter

‘ rib ¢ | D bond
No |specimens space steel | fo | () (o) c/D le(r:ﬂ;z;h
1 |1 DN 86.6/15.954 1351
2 |1 DN-2 D16 56.2|15.9]3.5102.8
3 [1DON3] 38.1015.9/2.4] 70.7
4 |1 EN 86.6122.215.8135.1
5 1 EN2 56.2|22.2]2.4]102 8
6 |1 EN-3 38.1|22.2]1.6] 70.7
7 2 EN-1 D22 1405 1505122 213.8 [135.1
8 |2 EN2 | 2db 49.7[22.2[2.4]102.8
9 |2 EN-3 31.7|22.2]1.6] 70.7
101 PN 86.6|28.6|2.8 135 1
111 FN2 D29 56.2]28 6/1.7102.8
12 |1 7PN3 31.7|28.6|1.1] 70.7
131 DMLI 86.6/15.9 54135 1
14 |1 DM2 | 1db | D16 56.2|15.9]3.5102.8
151 DM 3 38.1|15.9|2.4] 70.7
16 |1 EM1 86.6|22.213.8 1351
17 |1 EM 2 56.2122.2/2.4]102.8
18 |1 EM 3 38.1|22.2)1.6] 70.7
19 [2 EM1 D22\ 516 15010221 3.8 [135.1
20 |2 EM-2 | 2db 19.7|22.2[24]102.8
21 |2 EM 3 31.7|22.2]1.6] 70.7
92 |1 PV 80.2]28.6] 2.8 |135.1
23 |1 M2 D29 49.7]28.6|1.7]102.8
94 |1 M3 31.7|28.6]1.1] 70.7
95 |1 DU-1 86.615.9]5.4|135.1
96 |1 DU2 | 1db | D16 56.2|15.9]3.5102.8
27 |1 DU-3 38.1(15.9]2.4] 70.7
28 |1 EUL 86.6/22.213.8]135.1
29 |1 EU2 56.2]22.2]2.4]102.8
30 |1 EU-3 o Issal2e216] 707
312 EU-1 D22 1729 190 5122.215.8 [135.1
32 |2 FU-2 | 2db 49.7(22.2124]102.8
332 EU 3 31.7022.2/16]70.7
34 |1 V01 80.2|28.6] 2.8 135 1
35 |1 FU-2 | 1db | D29 49.7|28.6/1.7]102.8
36 |1 FU3 31.7|28.6| 1.1] 70.7

1: rib spacing 1db , 2: rib spacing 2db

D: diameter of steel D16 , E: diameter of steel D22 , F:
diameter of steel D29

N: compressive strength of concrete 400kgf/om |

M: compressive strength of concrete 500kgf/em |

U: compressive strength of concrete 700kgf/em

-1: cover 80.2mm, bond length 135mm

-2: cover 49.7mm, bond length 103mm

-3 cover 3t.7mm, bond length 71mm
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Table 5 Test results

classify f bond failure
rib : (kef/cni) strength‘ mode
space | SPecimens - 7 unkef/cmr)
1DN-1 165 pull-out
1DN-2 159 v
1db 1DN-3 111 "
1EN-1 121 "
1EN-2 117 "
1EN-3 405 92 ." '
2EN-1 144 splitting
2db | 2EN-2 123 "
21EN-3 78 "
1FN-1 129 ”
ldb | 1FN-2 93 ”
1FN-3 58 ”
1DM-1 178 pull-out
1DM-2 165 splitting
ldb 1DM-3 118 ”
1EM-1 132 ”
1EM-2 111 ”
1EM-3 516 91 "
2EM-1 161 v
2db | 2EM-2 132 "
2EM-3 91 ”
1FM-1 137 ”
1db | 1FM-2 134 "
1FM-3 76 "
1DU-1 182 pull-out
1hu-2 164 splitting
ldb 1DU-3 129 "
1EU-1 143 "
1EU-2 119 "
1EU-3 729 101 v
2EU-1 178 pull-out
2db | 2EU-2 130 splitting
2EU-3 95 ”
1FU-1 145 "
Ildb | 1FU-2 122 "
LFU-3 70 "
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