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Bond Characteristics of High-Strength Light-Weight Concrete
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ABSTRACT

Recently, it is increased the use of High-Strength Light- Weight Concrete(HLC) in the high-rise
buildings and mega-structures. But there are a few research on the bond behavior of HLC, so it
need to study about that.

The present study was performed to investigate the bond characteristics of HLC. Major test
variables include concrete compressive strength(f'c). concrete cover(C), bond length (24), and bar
diameter(ds).

Test results indicate that the bond stress of HLC is increased with the increment of v f. and
concrete cover, bond stress is decreased with increment of bond length and bar diameter. And the
final failure mode such as splitting or pullout failure is significantly affected by the concrete cover to
bar diameter ratios(C/dy).

Test results were compared with ACI code and other proposed equations. The bond stress of HLC
is higher than that of normal-strength normal-weight concrete, but lower than that of high-strength
normal-weight concrete. Considering the present test results, modification factor(A= 1.3) of bond
length in ACI 318-95 code for light-weight concrete is may have to be reviewed to apply to HLC.
Keywords : bond stress, High-strength Light-weight Concrete(HLC), concrete compressive

strength, concrete cover, bond length, splitting failure, pull-out failure
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Table 1 Results of Concrete Strength Test

Splitting

Design Compressive Tensile Modulus of
Strength | Strength Strength | Plasticity
f'. (kg/cm®) (kg/cm?) Ec(kg/cm™)

(ke/em”) |79 Tosa[s6| 72 [289]p60| 1

270 (340) 249 3311340(17.81°23 [23.8 2.17
350 (439)[337|388|439| 23 | 28 |28.6 2.36
450 (478)| 374443 (478127.3|31.8] 35 3.52

Table 2 Resuits of Steel Strength Test

Bar Es Gy £y ou A4l &
Diameter| (x10%) | (kg/em® | (x10®)| (kg/ecm® | (%)

D13 2.42 4769 1972 7237 19.38
D22 2.03 4650 2012 6613 |21.02

2.2 AW

B dpdMe 2ANEY 4FA=((), 5
T”ﬂ(C) 22470l (lg) ¥ HIZABZANE H
F2 3] & 36709 AFAE At 22
HE ¢E2U=e A=/ 270, 350, 450
kg/cm’eli, A¥A PB=E 56" =39
340, 439, 478 kg/cm®olt}. d2& D13%
D228 Ao, 854 E 3, 4, Bem=
M D22« 7z} 1.36db, 1.82ds, 2.27ds, D13
& Z+z} 2.36dp, 3.08dy, 3.94dvE 3ty HZ
AR L AFZFAR(C/dp) Y BFE HESHC.

Hzatdel= uniform stress7b AH&sle Ao
2 713371 9l 4dy, 5dvE A AF 3
HAEAY LLA-1-49] 9vle 33 Zoh
L:Light-weight Concrete
L:Low Strength(M: Middle, H:High)
A:Cover 3cm (B:4cem, C:5cm)
1:Bar Diameter D13 (2:D22)
4:Bond Length 4dy, (5:5dp)

Table 3 Test Variables

Concrete Concrete Bond Bar
Strength Cover Length Diameter
' (ka/em®) Clem) £an dn
340 3
D
RN
478 5 i
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(a) Cover=2.36d
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(b) Cover=3.94d;
Fig. 4 Bond Stress—Slip Relation
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Fig. 5 Bond Stress by Concrete Strength
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Fig. 7 Bond Stress by
Bar Diameter
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Table 4 Comparison of Test Results and Proposed Eq.
p (1) (2) (3) 4 D/ fe (1)/(2) (1)/(3) (1)/(4)
Specimen ¢ 2 H test HACT H Zsutty M Choi-Shin M test/ M Lest/ 1 test/ M 'Pst/
(kg/em’) (kg/em®) | (kg/em?) | (ke/em®) | (kg/em?) Jfe £act M Zsutty 1 Choi-Shin

LLA-1-4 114.48 91.08 109.71 163.75 6.2 1.25 1.04 0.74
LLA-2-4 105.23 45.99 92.06 129.62 5.7 2.28 1.14 0.81
LLA-1-5 143.15 85.94 98.13 153.75 7.76 1.66 1.45 0.93
LLA-2-5 100.36 45.99 82.34 129.62 5.44 2.18 1.21 0.77
LLB-1-4 197.77 91.45 120.75 169.23 10.8 2.16 1.63 1.17
LLB-2-4 340 122.82 53.02 101.33 152.98 6.7 2.3 1.21 0.80
LLB-1-5 160.47 91.45 108.00 169.23 8.7 1.75 1.48 0.95
LLB-2-5 102.99 53.02 90.63 142.01 5.6 1.94 1.13 0.73
LLC-1-4 202.48 91.45 130.08 182.29 11.0 2.21 1.55 1.11
LLC-2-4 145.84 53.02 109.15 152.97 7.9 2.75 1.33 0.95
LLC-1-5 202.29 91.45 116.34 182.29 11.0 2.21 1.73 1.11
LLC-2-5 127.59 53.02 97.63 152.97 6.9 2.41 1.3 0.83
LMA-1-4 199.18 97.66 119.47 174.71 9.5 2.04 1.66 1.14
LMA-2-4 124.46 52.25 100.25 146.61 5.9 2.38 1.24 0.85
LMA-1-5 169.50 97.66 106.85 174.71 7.1 1.73 1.58 0.97
LMA-2-5 123.25 52.25 89.67 146.61 5.9 2.36 1.37 0.84
LMB-1-4 260.39 103.45 131.49 200.65 12.4 2.52 1.98 1.13
LMB-2-4 439 134.78 60.24 110.34 161.36 6.43 2.23 1.22 0.83
LMB-1-5 180.34 103.45 117.61 192.29 8.6 1.74 1.03 0.94
LMB-2-5 126.27 60.24 98.69 161.36 6.0 2.01 1.27 0.78
LMC-1-4 252.85 103.45 141.64 207.64 12.1 2.44 1.83 1.25
LMC-2-4 180.85 60.24 118.86 173.82 8.6 3.00 1.52 1.04
LMC-1-5 202.18 103.45 126.69 207.64 9.6 1.95 1.59 0.97
LMC-2-5 109.17 60.24 106.31 173.82 5.21 1.82 1.03 0.63
LHA-1-4 265.01 101.90 122.90 182.31 12.1 2.6 2.15 1.45
LHA-2-4 128.74 54.53 103.13 152.98 5.9 2.36 1.24 0.84
LHA-1-5 198.52 101.90 109.93 182.31 9.1 3.6 1.83 1.09
LHA-2-5 121.01 54.53 92.25 152.98 5.5 2.22 1.52 0.79
LHB-1-4 235.44 107.95 135.27 200.65 10.8 2.18 1.59 1.17
LHB-2-4 478 143.04 62.86 113.51 168.38 6.5 2.27 1.02 0.85
LHB-1-5 193.51 107.95 120.99 200.65 8.8 1.79 2.15 0.96
LHB-2-5 133.77 62.86 101.53 168.38 6.1 2.13 1.24 0.79
LHC-1-4 172.09 107.95 145.52 216.15 7.87 1.59 1.18 0.80
LHC-2-4 169.78 62.86 122.28 181.38 7.76 2.70 1.39 0.94
LHC-1-5 246.36 107.95 130.33 216.15 11.3 2.28 1.89 1.14
LHC-2-5 141.66 62.86 109.37 181.38 6.5 2.25 1.29 0.78
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