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Abstract - An experimental study was conducted to evaluate the static shear strength of stirrup-reinforced cast-in anchors. The
test parameters considered herein are an existence of front bearing bar and concrete crack. M36 anchor was used with an edge
distance of 180mm. HD-10 bars were used for all reinforcing bars and the stirrups were placed with 100mm spacing. The shear
resistance increased by 16% when the front bearing bar was installed. Meanwhile, the resistance reduced only 5% in the cracked
concrete compared with the uncracked concrete. The test results showed that ACI 318 and ETAG 001 specifications could
estimate the shear strength of stirrup-reinforced anchors conservatively and a rational method was proposed. A consideration on
the fracture strength of stirrup-reinforced anchor is also given.
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Table 1. Shear Test Results for the Stirrup-reinforced Anchors

. .\ Depth of
Specimen ID Concrete Frontbl;:arlng Shear Jig distal;:if(Gmm) Irit;:ll (lc(;i}c):k Ma)((l.d\goad Anchor
fracture(mm)

ST-U/S0-1 w/o ring 180 74.3 1459 25
ST-U/S0-2 . w/o ring 180 69.6 142.7 -19
sTusso3 | uneracked | motinstalled |t 180 69.4 127.9 42
ST-U/S0-4 with ring 180 70.1 139.8 112
ST-U/S-1 with ring 180 82.0 119.3 50
ST-U/S-2 with ring 179 71.1 113.9 81
ST-U/S-3 uncracked installed w/o ring 180 69.6 145.1 68
ST-U/S-4 w/o ring 178 88.8 152.1 59
ST-U/S-5 with ring 179 68.8 110.9 56
ST-C/S-1 w/o ring 180 75.1 147.0 -35
ST-C/S-2 cracked installed w/o ring 183 68.3 133.8 73
ST-C/S-3 w/o ring 182 74.0 158.5 -18

Note) (-) value : anchor failure above concrete surface
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Table 2. Measured strain of stirrups
. Load Strain (x10°)
Specimen ID
(kN) SR1 SR2 SR3 SR4 SL1 SL2 SL3 SL4
ST-U/S0-1 145.9 2,626 1,251 70 - 2,879 1,361 -90 -
ST-U/S0-2 142.7 2,418 1,140 -190 - 2,099 1,173 218 -
ST-U/S0-3 127.9 2,142 839 -423 - 2,267 1,022 -184 -
ST-U/S0-4 139.8 2,562 1,238 -188 - 2,301 1,267 108 -
Average 139.1 2437 1117 -183 - 2387 1206 96 -
ST-U/S-2 113.9 2686 1175 319 -64 4423 1460 369 -368
ST-U/S-3 145.1 4571 1847 131 -142 4114 1767 769 -184
ST-U/S-4 152.1 3770 1394 161 237 2230 1249 85 -62
Average 137.0 3676 1472 204 10 3589 1492 408 205
ST-C/S-1 147.0 3,814 1,716 595 -181 - 1,317 225 -36
ST-C/S-2 133.9 2,555 1,196 131 74 2,601 1,140 32 700
ST-C/S-3 140.01) 2,740 1,388 276 239 3,963 1,354 464 12
Average 140.3 3,036 1,433 334 -165 3,282 1,270 240 241
Note : 1) Peak load is 158.5kN
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Table 3. Comparison of proposed methods and test results (Unit of V' : kN)
P ACT 318-11 ETAG 001 Method-1 Method-2
Test Stirrup " Ca | Ca
& a V )
Specimen reinf. (MPa) (mm) do test I/L V;L I/test V; I/test I/; I/test V;L I/test
Eq.(6b) | Eq.(7) | Vicr |Eq.3)| Verac| Eq.9)| Vi |Eq.(10)| V.,
ST-U/S0-x 8-D10 30.8 | 180 | 5.0 |139.1| 93.8 | 63.5 | 1.48 | 102.7| 1.35 | 95.2 | 1.46| 136.1 | 1.02
@100mm
o | 2-DI3
Typel9-150-100 102 | 541994 | 355 | 1064 | 093 | 340 | 2.92 | 1064|093 | 785 |1.27
@51mm
(91 4-D13
Type25-150-150 152 | 6.0 [185.1| 64.7 | 106.4 | 1.74 | 59.0 | 3.14 | 186.2 | 0.99 | 149.7 | 1.24
@51mm
2-D13+ | 24.3
Type25-150-150H" | 4-D10 152 | 6.0 |158.0| 64.7 | 106.4 | 1.48 | 59.0 | 2.68 | 129.2 | 1.22 | 121.6 | 1.30
@76mm
| 8-DI10
Type25-150-150SG @51mm 152 | 6.0 [167.9| 64.7 | 59.9 | 2.59 | 59.0 | 2.85 | 1204 | 1.39| 118.5 | 1.42
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