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An Experimental Study on Pullout Characteristics of Post-installed
Set Anchor for Concrete Under Embedment Depth and Concrete
Strength
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1Department of Civil Engineering, Kwandong University
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Abstract Recently, many bridges become not only functionally obsolete of bridge dick due to inadequate width
but also structurally deficient of substructure due to erosion. In these case widening is almost always more
economical than complete replacement, and therefore there is a need to make available the results of research
and field experience pertaining to the widening of bridge substructure. But, an experimental study for the
guarantee of unification between existing and new substructure with post-installed concrete set anchor is so
insufficient that the development of post-installed concrete set anchor system for the unification should be
settled promptly. The objective is to investigate the effects of anchor embedment depth and concrete strength on
pullout characteristics of post-installed concrete set anchor embedded in plain concrete. The effects of
embedment depth variable is depending on concrete strength as strong as concrete strength is pullout load is
high. Regardless of concrete strength, embedment depth that less than 6 times appeared concrete failure mode
but for embedment depth that over 8 times concrete strength has no affection on failure mode.
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[Table 1] List of experiments

Name of No. of Embedment Concrete

experiment experiment | depth(mm) | strength(MPa)
T16-10-18-No 2 160 18
T16-08-18-No 2 128 18
T16-06-18-No 2 96 18
T16-04-18-No 2 64 18
T16-10-24-No 3 160 24
T16-08-24-No 3 128 24
T16-06-24-No 3 96 24
T16-04-24-No 3 64 24
T16-10-30-No 2 160 30
T16-08-30-No 2 128 30
T16-06-30-No 2 96 30
T16-04-30-No 2 64 30
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[Fig. 2] Photo of experiment
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[Table 2] Result of concrete strength 18MPa

Name of Pullout | Displacement Failure mode
experiment load(kN) (mm)
T16-10-18-1 42.00 10.46 pullout
T16-10-18-2 39.20 15.25 pullout
T16-08-18-1 38.08 12.00 pullout
T16-08-18-2 39.48 13.96 pullout
T16-06-18-1 35.28 11.07 pullout+concrete
T16-06-18-2 37.80 11.19 pullout+concrete
T16-04-18-1 33.04 4.69 pullout+concrete
T16-04-18-2 31.08 8.47 pullout+concrete
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[Fig. 3] Pullout load-displacement curve 18MPa-1
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[Fig. 4] Pullout load-displacement curve 18MPa-2
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[Table 3] Result of concrete strength 24MPa

Name of Pullout | Displacement Failure mode
experiment load(kN) (mm)
T16-10-24-1 42.00 13.72 pullout
T16-10-24-2 50.12 18.44 pullout
T16-10-24-3 45.92 16.53 pullout
T16-08-24-1 43.12 7.16 pullout
T16-08-24-2 45.36 9.09 pullout
T16-08-24-3 51.80 16.00 pullout
T16-06-24-1 45.92 17.12 pullout+concrete
T16-06-24-2 43.68 16.47 pullout+concrete
T16-06-24-3 43.68 16.04 pullout+concrete
T16-04-24-1 39.20 12.21 pullout+concrete
T16-04-24-2 36.68 4.70 pullout+concrete
T16-04-24-3 31.64 4.39 pullout+concrete
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[Fig. 5] Pullout load-displacement curve 24MPa-1
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[Fig. 6] Pullout load-displacement curve 24MPa-2
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[Table 4] Result of concrete strength 30MPa

Name of Pullout | Displacement Failure mod
experiment load(kN) (mm) atlure mode
T16-10-30-1 70.00 10.93 pullout
T16-10-30-2 76.72 10.33 pullout
T16-08-30-1 73.08 15.89 pullout
T16-08-30-2 59.36 16.98 pullout
T16-06-30-1 63.00 10.36 pullout+concrete
T16-06-30-2 56.00 11.79 pullout+concrete
T16-04-30-1 39.76 3.40 pullout+concrete
T16-04-30-2 50.96 4.00 pullout+concrete
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[Fig. 71 Pullout load-displacement curve 30MPa-1
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[Fig. 8] Pullout load-displacement curve 30MPa-2
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[Table 5] Average pullout force
Name of Average A.verage Concrete
experiment pullout displace strength
P load(kN) | ment(mm) (MPa)
T16-10-18-No 40.60 12.85 18
T16-08-18-No 38.78 12.98 18
T16-06-18-No 36.54 11.13 18
T16-04-18-No 32.06 6.58 18
T16-10-24-No 46.01 16.23 24
T16-08-24-No 46.76 10.75 24
T16-06-24-No 44.43 16.54 24
T16-04-24-No 35.84 7.10 24
T16-10-30-No 73.36 10.63 30
T16-08-30-No 66.22 16.43 30
T16-06-30-No 59.50 11.07 30
T16-04-30-No 45.36 3.70 30
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[Fig. 9] Pullout load-embedment depth graph
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