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An Performance Evaluation of Post-installed Anchor according to the
Effective Embedment Length
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Abstract

Concrete wedge anchor is one of structural components to transfer load of an object attached to a primary structure. Recently,

as retrofitting concrete structure is becoming a main issue, mechanical capacity of the anchor should be secured enough. In spite

of the structural safety of Cast-in-place anchor, Post-installed anchor is more widely used with ease of placement or change of

construction method. However, the post-installed anchors domestically produced have excessive coefficient of variation over 15%

of ultimate tensile strength, which yields deteriorated quality in tensile strength. In this research, tensile strength test of anchors,

which have improved sleeve and header and produced by a domestic company, was conducted for two variables, concrete

strength and effective embedment depth. As a result, enough coefficients of variations were secured in all specimens. Also, in

comparison to foreign products, the domestic ones have equal or higher performance.
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(c) side-face blowout (d) concrete splitting

Figure 1. Failure mode
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Table 1. Test program for evaluating anchor systems(ACI 355-2)

Minimum
sample size

Concrete

No. Purpo
© se strength

Reference test in uncracked
1 Normal 5
normal-strength concrete
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Figure 2 Anchor test set-up

Table 2 Installation torque

Reference test in uncracked .
2 ; High
high-strength concrete e 5

M8 M10 Mi2

Torque(N-m) 15 30 50 100

YA AAs7] & 1800x1800x250mme] A E
AEE At Z2YE AJEE HEE 2 EolH,
ZAYE o] YIS wA= TS w2 Fdkk
ZAZE AWE Figure 28 2ol HA FAFA by,
=15h; oVFOR ARG on] 2 B 2 3 JFE
FA 7] Asl HA WANE 5,,,,6d, VIR BAS
AAeR B3 fdddAE aelete]l Ha4 Adre

Figure 2. Preparation of specimens
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Table 3 Test variable

p

Concrete strength | Diameter(mm) | Effective embed depth(mm)
12 50, 70
Normal
16 64, 80
. 12 50, 70
High
16 64, 80
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Figure 4 Anchor location of specimen
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Table 4 M12 anchor test result
NY-50 N-70 H”-50 H-70
NO. Load Displ. Failure Load Displ. Failure Load Displ. Failure Load Displ. Failure
(kN) (mm) mode” (kN) (mm) mode” (kN) (mm) mode” (kN) (mm) mode
1 22.2 2.34 CB 475 9.16 PF 31.46 4.37 CB 51.17 9.79 CB
2 2797 3.45 CB 43.86 10.57 PF 31.02 4.6 CB 49.81 6.3 CB
3 33.67 4.68 CB 31.81 9.06 PF 32.84 5.1 PF 51.36 6.1 CB
4 32.83 4.43 CB 35.39 5.6 CB 31.7 4.6 CB 47.39 798 CB
5 26 2.52 CB 433 10.8 CB 27192 3.59 CB 51.27 75 CB
6 30.27 1.88 CB 38.43 12.31 CB 36.04 4.35 CB 49.55 5.65 CB
7 27.15 528 CB 45.46 9.61 CB 22.38 4.4 CB 4742 9.31 CB
8 33.69 847 CB 44.87 893 CB 33.97 5.04 PF 34.16 28.79 CB
9 35 463 CB 41.46 6.36 CB 32.59 3.21 CB 52.37 734 CB
10 28.37 457 CB 36.07 21.1 PF 3371 523 CB 4817 6.49 CB
Average 29.7 4.2 40.8 104 314 4.4 48.3 9.6
Standard
Deviation 4.1 5.1 38 5.3
Coefficient 138 126 121 109
of variation

1) N : Normal concrete
3) CB : concrete cone failure

=5 2648 A4E

2) H : High concrete
4) PF : pullout failure
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Table 5 M16 anchor test result

N'-64 N-80 H”-64 H-80
NO. Load Displ. Failure Load Displ. Failure Load Displ. Failure Load Displ. Failure
(kN) (mm) mode” (kN) (mm) mode” (kN) (mm) mode” (kN) (mm) mode”
1 53.57 314 CB 55.71 9.12 CB 59.2 6.1 CB 7151 9.39 CB
2 59.36 8.28 CB 54.42 971 CB 439 5.8 CB 67.2 10.95 CB
3 4957 493 CB 60.39 96 CB 457 3.3 CB 64.81 15.36 PF
4 46.08 3.41 CB 63.83 868 CB 474 49 CB 72.3 754 CB
5 49.83 412 CB 52.8 7.58 CB 52.4 74 CB 69.3 10.81 CB
6 54.28 4.46 CB 54.18 6.46 CB 42.2 49 CB 72.35 5.81 CB
7 5357 2.93 CB 55.92 8.32 CB 39.7 3.8 CB 63.76 9.94 CB
8 64.65 498 CB 5757 843 CB 488 55 CB 7125 10.74 CB
9 45.56 45 CB 7351 855 PF 49.8 6.0 CB 64.51 10.43 PF
10 43.66 418 CB 64.2 11.41 CB 52.3 5.4 CB 59.16 11.45 CB
Average 52.0 45 59.8 8.8 481 5.3 68.2 10.2
Standard 65 70 57 53
Deviation
Coefficient 125 116 118 738
of variation
1) N : Normal concrete 2) H : High concrete
3) CB : concrete cone failure 4) PF : pullout failure
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Table 6 Mean ultimate resistance of anchors manufactured overseas(fx=20MPa)

Diameter M12 MI16
h, ¢ (mm) 50 65 65 80
Ultimate tensile load(kN) 23.7 3H.1 3H5.1 48.0
Table 7 Normalized to 20MPa of test value
Diameter M12 M16
h, ;(mm) 50 60 64 80
Ultimate tensile load(kN) 26.54 30.36 4517 59.90

Table 8 Normalized effective embed depth of technical report

Diameter

Mi2

M16

b, (mm)

50

60

64

80

Ultimate tensile load(kN)

23.70

31.13

34.29

48.00
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Figure 6 Comparison of tensile performance
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