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An Experimental Study on Shear Strength of Set Anchors
Installed in Plain Concrete
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ABSTRACT : This paper concerns the prediction of shear capacity, as governed by steel failure and concrete breakout
failure, of set anchors installed in plain concrete. For this purpose, the methods to evaluate the shear capacity of the
set anchors in concrete are summarized and the experimental data are compared with capacities by the two present
methods : the method of ACI349-90 and the Concrete Capacity Design (CCD) method. (1) The constant-0.684 in the
steel strength equation of set anchor was determined from shear test data at the 5 percent fractile probability.
Consequently, it was concluded that the constant-0.6 and 0.5 in the steel strength equation for steel failure of

ACI318-02 and EOTA were safe. The nominal shear strength of set anchor was proposed as following. V,
0.684 A, f,, (N).(2) The CCD method was considered reasonable in estimating the concrete breakout strength of set

anchors. In terms of the CCD method. the nominal concrete breakout strength of set anchor in shear was provided as

0.2
follows: V3, = 0.609 ( T ) Vd, Vf. (¢,)'® (N). (3) The CCD method was considered reasonable in estimating

the concrete breakout strength for spacing of set anchors. The proposed equation was considered safe in estimating the
concrete breakout strength for spacing of set anchors.
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65 48 9.84 10.84 9.81 CB 1.00 0.90
S3/8-AC3 65 53 9.84 11.05 12.75 CB 1.30 1.15
65 50 9.84 10.93 12.75 CB 1.30 1.17
85 52 16.82 16.45 13.73 CB 0.82 0.83
85 52 16.82 16.48 16.67 CB 0.99 1.01
83/8-AC4 85 52 16.82 16.45 11.77 CB 0.70 0.72
85 54 16.82 16.58 15.69 CB 0.93 0.95
200 49 - 12.72" 19.61 ag - 1.54
200 50 - 12.72" 19.61 as - 1.54
S10-AC1 200 50 - 12.72" 19.61 SS - 1.54
200 52 - 12.72" 17.65 qg - 1.39
200 51 - 12.72" 16.67 s - 1.31
40 51 3.73 5.37 2.91 CB 0.79 0.55
S10-AC2 40 52 3.73 5.40 2.94 CB 0.79 0.55
40 52 3.73 5.39 4.90 CB 1.32 0.91
65 50 9.84 11.10 8.83 CB 0.90 0.80
S10-AC3 65 51 9.84 11.14 11.77 CB 1.20 1.06
65 48 9.84 11.00 13.73 CB 1.40 1.25
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75 70 13.10 15.53 15.69 CB 1.20 1.01
S19-AC3 75 73 13.10 15.66 15.69 CB 1.20 1.00
75 70 13.10 15.52 15.69 CB 1.20 1.01
105 69 25.67 25.67 27.46 CB 1.07 1.07
105 69 25.67 25.66 22.56 CB 0.88 0.88
§19-ACA 105 68 25.67 25.56 26.48 CB 1.03 1.04
105 71 25.67 25.82 24.59 CB 0.96 0.95
105 73 25.67 25.91 19.61 CB 0.76 0.76
200 84 - 38.17" 50.01 88 - 1.31
200 82 - 38.17" 50.01 SS - 1.31
S16-AC1 200 79 - 38.17" 56.88 SS - 1.49
200 76 - 38.17" 53.94 SS - 1.41
200 81 - 38.17" 51.98 ss - 1.36
70 85 11.41 15.85 14.71 CB 1.29 0.93
S16-AC2 70 83 11.41 15.81 15.69 CB 1.38 0.99
70 82 11.41 15.74 16.67 CB 1.46 1.06
100 81 23.29 26.83 32.36 CB 1.39 1.21
S16-AC3 100 80 23.29 26.80 37.27 CB 1.60 1.39
100 82 23.29 26.90 29.42 CB 1.24 1.09
130 80 39.35 39.72 50.01 CB 1.27 1.26
S16-AC4 130 84 39.35 40.09 41.19 CB 1.05 1.03
130 87 39.35 40.35 41.19 CB 1.05 1.02
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7. EHUACD)O| e MEAFH| MetaRAD

N qulel |z | HY v | an ACIII-90 | CCD | 92& 1 e azae) a
A V| o | T A | AR
(4) (5) 2 (3) (1) (/2@ | (1)/(3)*(5)

40 60 51 18 | 075 3.73 1061 | 1.9 0.28 0.25

S3/8-AC281 [Ty 60 51 186 | 0.75 3.73 1058 | 098 0.14 0.12
40 80 54 | 200 | 083 3.73 1071 | 1275 1.7 1.43

S3/8-AC282 [y 80 52 200 | 083 3.73 1063 | 098 0.13 0.11
50 | 100 | 53 | 200 | 083 5.82 1493 | 1863 1.60 1.50

S3/8-AC283 "5 | 100 | 52 200 | 0.83 5.82 1488 | 14.71 1.26 1.19
50 | 120 | 52 | 200 | 090 5.82 1488 | 15.69 1.35 1.17

S3/8-AC284 50 | 120 | A4 200 | 090 5.82 1499 | 16.67 1.43 1.24
50 | 160 | 51 200 | 1.00 5.82 1482 | 2157 1.85 1.46

S3/8-AC235 50 1 160 | 51 200 | 1.00 582 . | 1481 | 2157 1.85 1.46
65 60 54 157 | 065 9.84 9254 | 18.63 1.21 1.26

SI0-ACZ8L 1 g5 60 50 157 | 065 9.84 2293 | 18.63 1.21 1.28
65 80 50 173 | om 9.84 2218 | 17.65 1.04 1.13

SI0-AC282 I g5 80 53 1.73 | om 9.84 9242 | 17.65 1.04 1.12
65 | 100 | 54 187 | 076 9.84 9249 | 16.67 0.91 0.98

SI0°AC2S3 [ g5 | 100 | 51 187 | 0.76 9.84 2293 | 14.71 0.80 0.88
65 | 120 | 52 197 | 081 9.84 9239 | 13.73 0.71 0.76

SI0-AC234 | g5 | 190 51 197 | 081 9.84 2298 | 21.57 1.11 1.20
65 | 160 | 49 | 200 | 0091 9.84 2210 | 3040 1.55 1.51

SI0-AC285 [ g5 1160 | 52 200 | 091 9.84 9235 | 26.48 1.35 1.30
75 60 68 150 | 0.63 13.10 3092 | 2354 1.20 1.202

S12-aC2s] 75 60 67 150 | 0.63 13.10 30.83 | 21.57 1.10 1.11
75 80 67 165 | 068 13.10 30.81 | 27.46 1.27 1.32

SI2ZAC28Z |77 80 69 | 1.65 | 068 13.10 30.93 | 2550 1.18 1.26
75| 100 | 69 | 178 | 072 13.10 30.99 | 25.50 1.09 1.14

SIZZAC2S3 |95 T 100 | 69 178 | 072 13.10 30.97 | 21.57 0.93 0.97
75 | 120 | 68 | 190 | 077 13.10 30.92 | 20.59 0.83 0.87

SIZZACZ8A T 75 | 190 69 190 | 0.77 13.10 30.97 | 30.40 1.92 1.98
5 | 160 | 70 | 200 | 086 13.10 3110 | 35.30 1.35 1.33

SIZZAC2S5 s [ 160 | 70 200 | 0.86 13.10 31.09 | 28.44 1.09 1.07
6 | 100 | 8 | 187 | 076 9.84 98.03 | 29.42 1.60 1.39

S16-aC281 [ g5 | 100 80 187 | 0.76 9.84 28.07 | 19.61 1.07 0.92
6 | 120 | &2 197 | 081 9.84 9817 | 2256 1.16 0.99

SI6-ACZSZ [ gs | 120 81 197 | o081 9.84 28.15 | 2157 1.11 0.95
65 | 160 | 84 | 200 | 091 9.84 98.35 | 25.50 1.30 0.99

SI6ACZ2S3 T 65 | 160 83 200 | 0091 9.84 2827 | 31.38 1.60 1.22
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(4) (5) (2) (3) 1| (/2@ | (D/B3)*5)
65 | 210 81 200 | 1.00 9.84 28.10 | 32.36 1.65 1.15
S16-AC234 1 g5 210 82 200 | 1.00 9.84 28.18 | 37.27 1.89 1.32
100 | 100 82 161 | 0.67 93.29 53.82 | 41.19 1.10 1.15
SIGFACSSL T 100 | 100 82 161 | 067 93.29 53.80 | 38.25 1.02 1.07
100 | 160 78 1.90 | 0.77 93.29 53.29 | 45.11 1.02 1.10
SI6-AC3SZ [ y00 | 160 76 1.90 | 077 93.29 53.05 | 41.19 0.93 1.01
100 | 210 73 200 | 085 93.29 52.59 | 60.80 1.31 1.36
SIE-AC3S3 1 100 | 210 76 200 | 085 93.29 53.04 | 51.00 1.10 1.13
100 | 260 82 200 | 093 93.29 5378 | 56.88 1.22 1.13
SIG-AC3SA [ 100 | 260 82 200 | 093 93.99 53.83 | 51.00 1.10 1.02
100 | 320 84 200 | 1.00 93.29 5412 | 6276 1.35 1.16
S16.Acass | 100 | 320 82 200 | 1.00 93.99 53.82 | 77.47 1.66 1.4
100 | 320 81 200 | 1.00 93.29 53.71 | 60.80 1.31 1.13
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