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A Parameter Study on the Shear Failure Behavior of Post-installed Set Anchor for Light Load
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Abstract

Post-installed concrete set anchors are installed after the concrete hardened. These anchors increasing usage in development of
construction equipment and flexible construction. The anchor loaded in shearing exhibits various failure modes such as steel failure,
concrete failure, concrete pryout, depending on the shear strength of steel, the strength of concrete, edge distance and anchor
interval, etc,. In this study, the objective is to investigate the effects of the variations like anchor embedment depth, edge distance
and concrete strength on experimental and finite element analysis of shear failure behavior of post-installed concrete set anchor for
light load embedded in concrete. The results of embedment depth experiments show that concrete strength has much affection on
the shallow embedment depth. Concrete strength has no much affection with anchor interval and edge distance parameter and both
experimental results occurred same failure mode. By comparing the experimental results that occurred steel failure mode show that
as strong as concrete strength are the displacement results are small.
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Table 1 List of Experiment

Name of Embedment Anchor -Edge Concrete
experiment No. depth interval distance | strength
(mm) (mm) (mm) (MPa)

S-10-20-20-01 | 3 160 - - 18
S—08-20-20-01 | 2 128 - - 18
S-06—20-20-01 | 2 96 - - 18
S—04-20-20-01 | 2 64 - - 18
S—08-10-20-01 | 3 128 128 - 18
S—08-05-20-01 | 2 128 64 - 18
S—08-20-10-01 | 2 128 - 128 18
S—08-20-05—-01 | 2 128 - 64 18
S—10-20-20-03 | 2 160 - - 30
S—08-20-20-03 | 2 128 - - 30
S—06—20-20-03 | 2 96 - - 30
S—04-20-20-03 | 2 64 - - 30
S—08-10-20-03 | 2 128 128 - 30
S—08-05-20-03 | 2 128 64 - 30
S—08-20-10-03 | 2 128 - 128 30
S—08-20-05-03 | 2 128 - 64 30
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Table 2 Property of Material

Material Modulus of dlasticity Plastic Poisson
(GPa) (MPa) ratio
concrete 25.93 284 0.2
steel 205 400 03
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Fig. 5 Failure Mode for Embedment Depth

FejEe] WAo] Ao} BALE BE| 471 #%o] #A
WA she] FRAYT AY L FAH Aot Aef 49
8% % sl fARH Lhebdtek

58 si=rzsrcgxpz|Zss =28 X192 K33(2015. 5)

4. XotEE MEAAH2| i7iHs 2
4.1 MEAF| DHYHO| oHiHs 24

=~

HEYA ] miizlo] &S L8] flsto] FA A4



70 —— 70 - — e
—_—lEg —_— A
60 60
_ LUSAS — LUSAS
E Zs0
'g m 2
i F ‘L M""‘M i
o =
] -
830 i 930
w w
20 +— 20
1 1 = RPN PO, . TR T,
10 ’ 10 .Sm"— WAET R o
o 0 e

10

Displacement{mm)

(@ 128mm

20 30 20

Displacement{mm)

(b) 64mm

Fig. 6 Numerical Results for Edge Distance

(@) 128mm

Table 3 Summary for Embedment Depth

(b) 64mm
Fig. 7 Failure Mode for Edge Distance

30

. shear load Average displacement Concrete strength .
Name of experiment (1) (N (oom) Average (mm) (MPa) Failure mode
62.16 20.43
S-10-20-20-01 62.44 25.23 18 steel
62.72 30.02
66.36 24.69
S—-08-20-20-01 66.08 25.00 18 steel
65.80 25.30
59.64 29.14
S—06—20—20-01 58.66 27.55 18 steel
57.68 25.95
38.64 13.29
S—-04-20-20-01 39.48 15.07 18 pryout-+pullout
40.32 16.84
61.60 15.66
S—-10—-20—20-03 62.02 13.00 30 steel
62.44 10.34
63.56 18.66
S—-08-20—20-03 62.58 14.31 30 steel
61.60 9.55
64.68 16.10
S—06—20-20-03 63.84 14.33 30 steel
63.00 12.56
59.08 19.96
S—-04-20-20-03 60.20 19.14 30 steel
61.32 18.31
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Table 4 Summary for Edge Distance

. shear load Average displacement Concrete strength .
Name of experiment aN) N (mom) Average (mm) (MP2) Failure mode
66.36 24.69
S-08-20-20-01 66.08 25.00 18 steel
65.80 25.30
27.72 451
S-08-20—-10-01 27.44 4.22 18 concrete
27.16 3.93
7.00 2.11
S—-08-20—05-01 8.82 1.89 18 concrete
10.64 1.66
63.56 18.66
S—08-20—20-03 62.58 14.31 30 steel
61.60 9.95
48.44 6.10
S-08-20-10-03 49.42 6.99 30 concrete
50.40 7.87
17.92 3.17
S—08-20-05-03 17.92 3.57 30 concrete
17.92 3.96
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Fig. 10 Shear Load—Edge Distance Graph
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