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A FEA Study on the Bond Property according to the Rib—Shape of Reinforcement
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Abstract

Effects of various parameters on bond property between reinforcing bar and concrete are investigated in many researchers, and
various study is on going to improve the bond strength. Properties of interface between reinforcement and concrete is important
role in bond property. This study analyzed the interfacial bond mechanism between deformed bar and concrete by finite element
analysis (FEA) to evaluate the effect of rib shape. The FEA model in this study is simplified 2D plane stress model. The variables
of analysis are selected by rib angle, rib height, rib spacing and relative rib area. From the results of analysis, reinforcing bars with
rib angle 30~60° showed better bond strength than the others. Bond strength ratio following to the rib height is proportionally
increased up to the 0.12dy, but rib spacing has little effect on bond strength. The results also indicated that relative rib area can
be efficiently represented the properties of deformed shape in reinforcing bars, and zigzagged rib height shape showed excellent

bond strength increase.
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Fig. 1 Relative rib area (R)
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Table 1 Analysis variable design

Ttem Model he S Ar R

name

Conventional Bar Cvl 1.6 18 46° 0.089

ARI5 1.8 17 15° 0.106

AR30 18 17 30° 0.106

Kb Ande AR45 1.8 17 45° 0.106

AR60 18 17 60° 0.106

AR75 1.8 17 750 0.106

AR90 18 17 90° 0.106

HR12 1.2 18 55° 0.067

HR16 1.6 18 550 0.089

HR18 18 18 55° 0.100

HR21 2.1 18 55° 0.117

Rib Height HR24 2.4 18 55° 0.133

HR27 2.7 18 550 0.150

HR30 3.0 18 55° 0.167

HR33 3.3 18 55° 0.183

HR36 3.6 18 550 0.200

SR10 1.8 10 55° 0.180

SR12 1.8 12 55° 0.150

SR15 18 15 55° 0.120

b Spacing SR18 1.8 18 55° 0.100

SR21 1.8 21 55° 0.086

SR24 1.8 24 55° 0.075

SR27 1.8 27 550 0.067

SR30 18 30 55° 0.060

WRAL | 3216 36 55° 0.133

WRA2 | 36,16 36 550 0.144

WRA3 | 42,16 36 55° 0.161

Wide Rib Area | WRAY4 | 3218 36 55° 0.139

(zigzagged rib WRAS 3.6,1.8 36 55° 0.150

height) WRAG | 42,18 36 550 0.167

WRA7 | 3220 36 55° 0.144

WRAS | 3.6,20 36 55° 0.156

WRA9 | 4220 36 550 0.172

Fig. 5 Stress contour of analysis result (HR21)
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Table 2 Results according to rib angle

FE Analysis results
MODEL Bon(cﬁ/ﬂi;r)ess Ratio with AR15
AR15 1.254 1.00
AR30 1.267 1.01
AR45 2.088 1.66
AR60 2.311 1.84
AR75 1.555 1.24
AR90 1.387 1.11
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Fig. 9 Results according to rib angle
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Table 3 Results according to rib height

Table 4 Results according to rib spacing

FE Analysis results FE Analysis results
MODEL Bond Stress N MODEL Bond Stress .
(MPa) Ratio with HR12 (MPa) Ratio with SR10
HR12 1.88 1.00 SR10 2.46 1.00
HR16 2.21 1.18 SR12 2.32 0.95
HR18 2.30 1.23 SR15 2.25 0.91
HR21 2.36 1.26 SR18 2.30 0.94
HR24 2.10 1.12 SR21 2.09 0.85
HR27 2.25 1.20 SR24 1.99 0.81
HR30 2.86 1.53 SR27 1.87 0.76
HR33 1.70 0.91 SR30 1.85 0.75
HR36 1.28 0.69
1.20
180
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1560
- S v \ £ 080 —
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Fig. 10 Results according to rib height
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Fig. 11 Results according to rib spacing
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Table 5 Results according to relative rib area

MODEL FE Analysis results
Bond Stress (MPa)
WRA1 2.55
Groupl WRA2 2.73
WRA3 1.20
WRA4 241
Group2 WRAS 2.71
WRA6 1.46
WRA7 1.29
Group3 WRAR 2.60
WRA9 2.39
Ccv 1.90
Group4 HR24 2.10
WRA1 2.55
1.20
1.00
"'E 0.80
-
E‘ 0.60
£
E 0.40
&
0.20
0.00
WRAT WRAZ WRAZ

Fig. 12 Bond strength ratio according to relative rib area
(Group1)
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Fig. 16 Bond strength ratio according to CV, HR24, WRA1
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