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A Study on Shear Capacity and Behavior of Large Sized Concrete Anchorage System
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Abstract

In this study, 24 prototype specimens were tested to find out the shear behavior and strength of large anchorage
system exceeding 50mm(2") in anchor bolt diameter(d,) and 635mm(25") in effective embedment depth(h ;) not

addressed by ACI349—06 Appendix B. Test variables are anchor bolt diameter(d,= 63.5, 76.2, 88.9mm), effective embedment
depth(h, =635, 762mm), and edge distance(c, =381, 508, 762mm). Concrete compressive strength is constant (f,=38MPa).

Test results (V,,,,) were overestimated by Vg (shear strength by ACI 349—06) and V,,(shear strength by CCD
method). In large anchorage system exceeding 50mm(2") of anchor bolt diameter(d,) and 635mm(25") of anchor bolt effective
embedment depth(h, ), the bolt diameter variation and effective embedment depth(h,;) has no influence on the shear
strenth, But, according to the analysis results of the feature ratio on edge distance(c;) and anchor bolt diameter, the

feature ratio become smaller, which means anchor bolt diameter is bigger, predicted ratio of test results and predicted
equation is larger. It was found that anchor bolt diameter is immediate cause of deterioration in the shear capacity of
large anchorage system.

To improve and extend the validity of current design recommendations further theoretical and numerical work is needed.

Keywords : Large sized anchorage system, Behavior, Shear strength, CCD method
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Table 1 Test Variables

. Con'c Anchor Embed. Edge
Test Speci— Strength Diameter Depth Distance
men .
Group No S d, by G
' MPa(psi) | mm(nch) | mm(inch) | mm(nch)
S1 38(5500) | 63.5(2.5) 635(25) 508(20)
VD S2 38(5500) 76.2(3.0) 635(25) 508(20)
S3 38(5500) | 88.9(3.5) 635(25) 508(20)
- S2 38(5500) | 76.2(3.0) 635(25) 508 (20)
S4 38(5500) | 88.9(3.0) 762(30) 508 (20)
S6 38(5500) | 63.5(2.5) 635(25) 381(15)
VE S1 38(5500) 63.5(2.5) 635(25) 508(20)
S7 38(5500) | 63.5(2.5) 635(25) 762(30)

VD : Variation of Anchor Bolt Diameter (d,)
VH : Variation of Effective Embedment Depth(h, ;)
VE : Variation of Edge Distance(c;)
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Table 2 Compressive Strength of Concrete

Speci— Mixture Proportion fpk

men |W/B| /A kg/m?
No. @ |@®| w| ¢ F S G | Aq | MPa)

S1 | 4241440 171 | 302 | 101 | 740 | 986 | 2.82 | 37.5

S2 1424|440 171 | 302 | 101 | 740 | 986 | 2.82 | 37.5

S3 [424(44.0| 171 | 302 | 101 | 740 | 986 | 2.82 | 38.3

S4 14241440 171 | 302 | 101 | 740 | 986 | 2.82 | 383

S6 | 36.7]41.8] 184 | 426 | 75 | 658 | 959 | 3.01 | 35.3

S7 | 36.7]41.8] 184 | 426 | 75 | 658 | 959 | 3.01 | 35.3

Table 3 Material Property of Anchor Bolt

Classification fy (MPa) fu (MPa) Es (MPa)

ASTM A540 B23 960.4 1063.3 2058.8
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Group No. Mpa | mm | mm | mm | mm o h, kN kN kN kN
d_o d (a) (b) (¢) @@b) | @)
S1 38.0] 63.5 | 635 | 508 | 508 | 508 | 508 | 510.1, 451.3, 500.3, 500.3, 500.3| 496.4 693.2 832.1 | 0.72 | 0.60
VD S2 38.0] 76.2 | 635 | 508 | 610 | 508 | 610 | 451.3, 500.3, 475.8, 475.8, 451.3| 470.9 759.4 911.6 0.62 | 0.52
S3 38.0] 889 | 635 | 508 | 711 | 508 | 711 | 475.8, 500.3, 524.8, 451.3, 500.3| 489.5 820.2 984.6 | 0.60 | 0.50
VI S2 38.0] 76.2 | 635 | 508 | 610 | 508 | 610 | 451.3, 500.3, 475.8, 475.8, 451.3| 496.4 759.4 911.6 | 0.65 | 0.54
S4 38.0| 76.2 | 762 | 508 | 610 | 508 | 610 | 451.3, 500.3, 475.8, 451.3, 475.8| 470.9 759.4 911.6 | 0.62 | 0.52
S6 38.0] 63.5 | 635 | 381 | 508 | 381 | 508 | 258.0, 279.6, 279.6, 279.6, — 274.2 450.3 540.5 0.61 | 0.81
VE S1 38.0] 63.5 | 635 | 508 | 508 | 508 | 508 | 510.1, 451.3, 500.3, 500.3, 500.3| 496.4 693.2 832.1 0.72 | 0.60
S7 38.0| 63.5 | 635 | 762 | 508 | 762 | 508 | 1030.1, 1079.1, 1030.1, — —| 1046.4 | 12735 | 1528.7 | 0.82 | 0.68
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Table 5 Shear Capacity of Small Anchorage System(NUREG/CR—5563, 1999)

F'(Feature Ratio)
. f(:l.‘ do th =1 . I/t(' st Vuci()ﬁ Ratio
Specimen No. MPa i o o % di @ ) (@/h)
D19 34.2 19.05 203.2 152.4 10.7 8.0 64.5 65.2 0.99
VD D25 33.2 25.4 232.2 152.4 9.1 6.0 89.4 64.2 1.39
D50 34.4 50.8 468.3 152.4 9.2 3.0 117.0 65.4 1.79
D19-H66 34.8 19.1 66.7 203.2 3.5 10.7 96.1 117.0 0.82
D19-H92 42.9 19.1 92.1 203.2 4.8 10.7 133.4 129.8 1.03
- D19-H203 34.2 19.1 203.2 203.2 10.7 10.7 86.7 115.9 0.75
D19-H92 42.9 19.1 92.1 152.4 4.8 8.0 84.5 73.0 1.16
D19-H152 39.5 19.1 152.4 152.4 8.0 8.0 100.6 70.0 1.44
D19-H203 34.2 19.1 203.2 152.4 10.7 8.0 64.5 65.2 0.99
D25-E101 33.0 25.4 232.2 101.6 9.1 4.0 56.0 28.4 1.97
D25-E152 33.2 25.4 232.2 152.4 9.1 6.0 89.4 64.2 1.39
VE | D25-E203 33.0 25.4 232.2 203.2 9.1 8.0 144.1 113.8 1.27
D50-E152 34.4 50.8 468.3 152.4 9.2 3.0 117.0 65.4 1.79
D50-E304 34.9 50.8 468.3 304.8 9.2 6.0 245.1 263.5 0.93
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