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Study on the tensile resistance of Post-Installed Anchors
embedded in super-high strength concrete (150MPa)

Katsuhiko NAKANO* Satoru SAKAI**

As for the tensile resistance of these post-installed anchors, the design type of tensile
resistance makes strength of concrete the important factor. However, many unknown points
are left behind about the influence strength of concrete has on the embedment and the bond
resistance mechanism of a post-installed anchor. Furthermore, high strength concrete is
used abundantly by the high-rise apartment building etc. in recent years, and evaluation of
the usability under the construction and structural performance is an important subject.

In order to estimate the tensile resistance of the post-installed anchor, this paper aims at
clarifying about the structural performance of the mechanical and bonded anchor embedded
in very high strength concrete (150MPa).

As a conclusion, the following knowledge was acquired.

a) Mechanical expansion anchors may exhibit poor performance in very high-strength
concrete. With higher concrete strength the equations given to calculate the resistance in
the case of concrete failure may be unconservative.

b) The failure mode of bonded anchor is concrete cone and the splitting bond failure by the
side of the embedded anchor. The experimental tensile resistance of the bonded anchor in
the case of concrete corn failure mode is slightly smaller than the calculated value of a

conventional valuation plan, and it in the case of splitting-bond failure is small.

Key words: post-installed anchors, super-high strength concrete, mechanical anchors,

bonded anchors, tensile resistance, cone failure, splitting-bond failure, edge distance
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Table 1 Test variables and Results (Mechanical expansion Anchors
*1
No. D[] TEsz]
( ) ([mm]) [kN] mm
1-1 2D(32.0) 42.1 0.46 |S-C 4.8
1-2 16 3D(48.0) 45.9 1.41 |S-cC 14.3
1-3 © aan 4D(64.0) 49.0 0.22 |S=SP 28.6
1-4 5D(80.0) 51.8 0.26 |S-SP 47.7
20 3D(60.0) 63.2 0.91 [S-C 22.3
(D) W16 (20.5) 5D(100.0) 72.0 0.70 |S=Y 74.5
1-7 2D(43.0) 47.4 1.41 |S-cC 8.6
1-8 21.5 3D(64.5) 51.2 2.90 [S~C 25.8
1-9 (A (22) 4D(86.0) 75.2 2.02 |[S 51.6
1-10 5D(107.5) 64.8 2.62 |S 86.1
1-11 21.7 3D(65.1) 72.5 3.63 |S-C 26.3
1-12 (BA) 22 5D(108.5) 76.2 10.01 [S-Y 87.7
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Table2 Test variables and Results (Bonded Anchors)
[min(T,,,T.5)1
No.
C Ta Ta Ta
le[mm] mm [kN] mm [kN] [kN] [kN]

_211_ 1 75 142 1.73 C 154 C 154 C

_g:g_ 7da 150 172 2.72 C 188 C

_2-3 | 133mm 2 75 111 0.37 C 105 C 105 C 105
_2-4 | ( )| 150 174 1.82 C 185 C

_2-5 | Center 197 1.02 C 185 C

_2-6 | 1 75 200 | 1.30 B 439 B 282 B

2-7 | 1ada 150 | 280 439 B |344] B

2-8 2 75 168 1.58 B 292 C 282 B 181
— 266mm

2-9 | ©) ( )| 150 242 3.28 B 402 C 344 B 269
2-10| Center 280 439 B

2-11| 1 75 280 659 B 392 B

2-12| 21da 150 280 659 B 453 B

2-13 2 75 226 | 5.45 | B 560 C 392 B 233
— 399mm

j%:lﬂ_ ( )| 150 280 659 B 453 B 312

2-15 Center 280 659 B

2-16 | 1 75 120 0.72 C 154 C 154 C

2-17] 7da 150 150 0.94 C 188 C

:%:lg_ 133mm 2 75 115 1.87 C 107 C 107 C 107
2-19 ( )| 150 138 | 1.27 C 188 C

2-20 Center 148 | 1.57 C 188 C

2-21] 1 75 260 5.02 B 446 B 286 B

2-22 | 14da 150 267 6.03 B 446 B 349 B

2-23 | 266 2 75 154 1.58 B 297 C 286 B 183
2-24 | () ( )| 150 280 408 C 349 B 273
2-25) Center 264 | 5.24 | B 446 | B

2-26 1 75 248 | 3.09 | B 669 B 398 B

2-27 | 21da 150 270 669 B 460 B

2-28 2 75 216 6.22 B 568 C 398 B 236
— 399mm

2-29| ( )| 150 280 669 B 460 B 317

2-30 Center 280 669 B

o D19(SHD685 G y=749N/mm?) o G-Type 25mm -Type 24mm

o , C ) B , ( ) B (

o Ta2 C Ta3 B
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Fig. 10 Failure of Bonded Anchor bars
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Fig. 11 P - 0 curves (Bonded Anchors)
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Fig. 15 Calculation method
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