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An Experimental Study on Pullout Characteristics of Post-installed Set
Anchor for Concrete under Edge Distance, Anchor Interval and
Concrete Strength
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Abstract In 1990s, with the increase of domestic building renovation but also increase the amount of anchor. The
45-degree cone failure theory has been used in concrete anchor bolts design, but the CCD (concrete capacity design)
method was adopted as a new design method since 2000. However, the method has some problems because it is based
on the experimental results of pre-installed concrete anchor bolts. In this study, the objective is to investigate the
effects of anchor edge distance, anchor interval and concrete strength on pullout characteristics of post-installed

concrete set anchor embedded in plain concrete.
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[Table 1] List of experiments

et e | e | s

(mm) (mm) (MPa)
TI6-20-20-18-No 2 256 256 18
TI6-10-20-18-No 2 128 256 18
TI6-06-2-18-No 2 64 256 18
TI6-20-0-24-No 3 256 256 24
TI6-10-20-24-No 3 128 256 24
TI6-06-20-24No 3 64 256 24
TI6-20-20-30-No 2 256 256 30
TI6-10-0-0-No 2 128 256 30
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T16-05-20-30-No 2 64 256 30
TI6-20-10-18-No 3 256 128 18
T16-20-06-18-No 3 256 64 18
T16-20-10-24-No 2 256 128 24
TI6-20-06-24-No 2 256 64 24
TI6-20-10-30-No 2 256 128 30
T16-20-06-30-No 2 256 64 30
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[Fig. 3] Figure of set anchor
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[Table 2] Result of concrete strength 18MPa

Name of Pullout Displ.

experiment load(kN) (mm) Failure mode
TI6-20-20-18-1 38.08 12.00 pullout
TI6-D-20-18-2 39.48 1396 pullout

TI6-10-20-18-1 3864 16.19
TI6-10-20-18-2 33.32 20.28
TI6-10-20-18-3 3892 15.09
TI6-(b-20-18-1 35.00 1576

pullout+micro crack

pullout+micro crack

pullout+micro crack

pullout+splitting+SB

TI6-06-20-18-2 36.96 734 pullout+splitting+SB
TI6-(6-20-18-3 3724 1824 pullout+splitting+SB
TI6-20-10-18-1 3864 12.81 pullout
TI6-20-10-18-2 4032 1383 pullout

TI6-20-(b-18-1 36.40 10.26
TI6-20-(b-18-2 3472 1748

pullout+micro crack

pullout+micro crack

* SB: side-face blowout
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[Fig. 4] Pullout load-displacement curve for edge
distance at 18MPa
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[Fig. 5] Failure mode (spitting and side-face blowout)
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[Fig. 6] Pullout load-displacement curve for anchor
interval at 18MPa
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[Table 3] Result of concrete strength 24MPa

et | o) |y | Pl mee
TI6-20-20-24-1 4312 7.16 pullout
TI6-0-20-24-2 45.36 9.09 pullout
TI6-20-20-24-3 51.80 16.00 pullout
TI6-10-20-24-1 41.44 1823 pullout
TI6-10-20-24-2 51.80 1873 pullout+micro crack
TI6-6-20-24-1 40.32 863 pullout+splitting+SB
TI6-(Bb-20-24-2 38.08 865 pullout+splitting +SB
TI6-D-10-24-1 46.76 1876 pullout
TI6-20-10-24-2 40.32 1535 pullout
TI6-2D-10-24-3 3892 14.22 pullout
TI6-D-6-24-1 42.84 782 pullout+micro crack
TI6-20-6-24-2 5264 1004 pullout+micro crack
TI6-2D-(6-24-3 4956 14638 pullout

* SB: side-face blowout
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[Fig. 8] Pullout load-displacement curve for anchor
interval at 24MPa
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[Table 4] Result of concrete strength 30MPa

A1), AFQ)E Wl 2y 2 Zund w3z} o e}ljgﬁn erlt 123&1\5) ?ﬁ; Failure mode
Atk A1) Ag@)u) wd wAo] thh = TI6-20-0-30-1 7308 1589 pullout
WAt o Hdiste2 © AA YERsT TEDDD2 | 5936 1698 pullout
TI6-10-20-30-1 53.80 10.10 pullout+micro crack
= TI6-10-2-30-2 67.76 1812 pullout+micro crack
o TI6-06-20-30-1 57.40 797 pullout+splitting+SB
o TI6-6-20-30-2 5712 11.08 pullout+splitting+SB
% = g - TI6-20-10-30-1 5572 1849 pullout+micro crack
: : e TEDI0D2 | 6720 78 pullout
‘ o TI6-20-05-30-1 5092 1904 pullout
10 P TI6-2H6-30-2 4872 1558 pullout
i o n » » P ) B 0 % SB: side—face blowout

Displacement(mm|

[Fig. 7] Pullout load-displacement curve for edge
distance at 24MPa
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[Fig. 9] Pullout load-displacement curve for edge
distance at 30MPa
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[Fig. 10] Pullout load-displacement curve for anchor
interval at 30MPa
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[Table 5] Average pullout load for edge distance

Name of Average pullout Average displ.
experiment load(kN) (mm)
TI6-20-20-18 3378 12.98
TI6-10-20-18 36.96 17.19
TI6-(6-2-18 36.40 13.78
TI6-20-20-24 46.76 10.75
TI6-10-20-24 4662 1848
TI6-6-20-24 39.20 8.64
TI6-2-20-30 66.22 16.43
TI6-10-20-30 63.28 14.11
TI6-(6-20-30 57.26 9.52
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[Fig. 11] Parameter graph for edge distance-I
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[Fig. 12] Parameter graph for edge distance-II
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[Table 6] Average pullout load for anchor interval

N i iment Average pullout Average displ.
ame of expertmen load(ldN) (mm)
TI6-20-20-18 3878 12.98
TI6-20-10-18 39.48 13.34
TI6-20-(6-18 36.63 1357
TI6-20-20-24 46.76 10.75
TI6-20-10-4 42.00 16.11
TI6-2-06-24 48.35 10.35
TI6-20-20-30 66.22 16.43
TI6-20-10-30 61.46 1816
TI6-20-06-30 54.32 17.31
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[Fig. 13] Parameter graph for anchor interval-I
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