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An Experimental Study on the Pullout Failure Behavior of Post—installed Concrete Set Anchor
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Abstract

Recently the use of concrete post-installed set anchors has been increasing because this constructing method is flexible and easy
to attach or fix structural members when we repair, reinforce, or remodel structures. Accordingly, designers and builders of Korea
depend on foreign design codes since there are no exact domestic anchor design codes that they could credit. The anchor in plain
concrete loaded in tensile exhibits various failure modes such as concrete breakout, splitting, steel failure, pull-out and side-face
blowout, that depending on the tensile strength of the steel, the strength of concrete, embedment depth, interval, the edge distance
and the presence of adjacent anchor. The objective is to investigate the effects of the variations like anchor embedment depth,
interval and edge distance on pull-out fracture behavior of post-installed concrete set anchor embedded in plain concrete.
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Table 1 List of Experiment

Embedment | Anchor | Edge |Concrete
Name of No. of . .
experiments experiments depth interval | distance | strength
P P mm | mm) | mm) | MPa)
T16—10-20—20—a 2 160 - - 30
T16—08—20—20—a 2 128 - - 30
T16—06—20—20—a 2 96 - - 30
T16—04-20-20-a 2 64 - - 30
T16—08-10—20—a 2 128 128 - 30
T16—08—05—20—a 2 128 64 - 30
T16—08—20—-10—a 2 128 - 128 30
T16—08—-20—-05—a 2 128 - 64 30
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Table 2 Result of Embedment Depth Parameter

Name of experiments Pull(()&)load Disp (liilel)ment Failure mode
T16-10-20-20-1 70.00 10.93 Pullout
T16-10-20—-20-2 76.72 10.33 Pullout
T16-08-20—20-1 73.08 15.89 Pullout
T16—08—-20—20—-2 59.36 16.98 Pullout
T16-06—20—20-1 63.00 10.36 Pullout+concrete
T16-06—20—20-2 56.00 11.79 Pullout+concrete
T16—04-20—-20-1 39.76 3.40 Pullout+concrete
T16-04-20—-20-2 50.96 4.00 Pullout+concrete
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Fig. 3 Pullout Load—Displacement Curve for Parameter of
Embedment Depth—1/2

Fig. 4 Failure Mode for Embedment Depth
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Fig. 5 Pullout Load—Displacement Curve for Parameter of
Embedment Depth—2/2
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Table 3 Result of Anchor Interval Parameter

Name of experiments PHH?&;OM Disp(liiil;lem Failure mode
T16-08—20-20-1 73.08 15.89 Pullout
T16-08—20—20—-2 59.36 16.98 Pullout
T16-08-10—-20-1 55.72 18.49 Pullout+micro crack
T16-08—-10—20-2 67.20 17.83 Pullout
T16-08—05-20—-1 59.92 19.04 Pullout
T16—08—-05-20-2 48.72 15.58 Pullout
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Fig. 6 Pullout Load—Displacement Curve for Parameter of
Anchor Interval
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Table 4 Result of Edge Distance Parameter

Name of experiments Pull?&)load Disp(liii;nent Failure mode
T16-08-20—20-1 73.08 15.89 Pullout
T16-08—-20—-20—-2 59.36 16.98 Pullout
T16-08-20—-10—-1 58.80 10.10 Pullout+micro crack
T16—08-20—10-2 67.76 18.12 Pullout+micro crack
T16-08-20-05-1 57.40 7.97 Pullout+splitting+SB
T16-08-20—-05-2 57.12 11.08 Pullout+splitting+SB

«SB: Side—face blowout
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Fig. 7 Pullout Load—Displacement Curve for Parameter of
Edge Distance

sETASARAM BEs =27 A18A A15(014. 1) 49



Fig. 8 Failure Mode for Edge Distance
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