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Abstract - In this study, an experimental study was performed to evaluate the shear resistance of cast-in-place(CIP) anchors
reinforced with hairpin and stirrup bars under static and dynamic loads. The reinforcement was developed using D6 bars, and the
anchors were installed with 20mm diameter and 120mm edge distance. Three tests were conducted for each type of reinforced
anchor under static and dynamic shear load with a pulsating frequency of 1 Hz, respectively. It was found that the strength of
hairpin-reinforced anchor was affected by the concrete cover and the dynamic tests showed no capacity reduction of anchors
compared with static tests. The stirrup-reinforced anchor showed little increase of resistance compared with unreinforced anchor
and the resistance under dynamic loading showed nearly same strength by static loading.
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Fig. 2. Edge and anchor reinforcement®™
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Table 1. Test results of hairpin reinforced anchor™
Reinforce- Cover Ultimate Mean
ment Load (kips) (kips)
. 3/4inch 22.8
Hairpin (19mm) 20 22.4
. 2inch 18.5
H 4,
atrpm (51mm) 15.5 34.0

note) 1kips=0.4482kN

Table 2. Test results of hairpin reinforced anchor!”’

Reinforce- Reinf. Ase Ultimate Mean
/’—\ﬁ - 2) ment (in%) Load (kips) (kips)
b 26.3
0 . 0.40 ’
" 15 a0 Hairpin (258mm?) ;4513 25.5
Displacement §, [mm] .
16.5
Fig. 3. Effect of reinforcement on the behavior of single None - 12.6 13.6
anchor™ 11.7
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Table 3. Compressive strength of cylinder

Block Reinforce- Compressive Mean
ment strength(MPa) (MPa)
31.1
B3 31.4 31.1
Hairo 30.9
airpin
P 34.7
B4 36.6 35.7
35.8
B5 25.2
Edge and 24.3 26.4
B6 anchor 20.6
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Table 4. Test Results and Normalized Breakout Capacity : Hairpin Reinforcement

Specimen Load Block Le Cover Vi, st VilTesi Mean ViRoeing

(mm) (mm) (kN) (kN) (kN) (kN)

HS-1 B3 85 34 56.0 49.2 49.2
. 59.6
HS-2" Static - - 56 (45,3 48.9 . 38.4
HS-3 53 61 45.5 37.3
HD-1 82 34 534 46.9
HD-2 Dynamic B3 42 33 64.0 56.2 52.3 38.3
HD-3 54 39 61.1 53.7
DAnchor failure, ?Initial concrete failure load
S 2srs] =84 A2ed Al (FHE Al128%) 20149 29 25
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Table 5. Test results and normalized breakout capacity: edge and anchor reinforcement

Specimen | Load | Block le S}S):gllllg” (sz)l\rfr;lr% ngf/e?r Vo 7 Vil T Mean o ein

(mm) (mm) (mm) (mm) (kN) (kN) (kN) (kN)

S5-1 46 556/.352; (349(?01) (5535/ 558) (3461..53)4) 394

$s-2 | sutic | BS | 55 (5556/ '507) ?401/ %02) ?499/ '550) (3389.67)4> 37.9 39.2 38.4

553 3 ?417/.503) (3301/ 353) (5511/ 552) (3‘;2..62)4) 403

-1 oo | | oam s | s

SD-2 Dyn. | B6 48 ?561/ 557) ?465/25) (555‘::554) (3499'69)4) 39.0 39.0 38.3

SD-3 30 (5561/ 1)6) (3311/ 352) (5512/ .503) (3‘;2.'9‘;“ 404

YSpacing of adjacent left/right stirrup(mean), ?Cover of adjacent left/right stirrup(mean), *Cover of edge bar at adjacent

left/right stirrup, “Initial concrete failure load
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