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ABSTRACT

In RC structure, sufficient anchorage of reinforcement is necessary for the member to produce the full strength.
Generally, conventional standard hook is used for the reinforcement’s anchorage. However, the use of standard hook
results in steel congestion, making fabrication and construction difficult. Mechanical anchor offers a potential solution
to these problems and may also ease fabrication, construction and concrete placement.

In this paper, the required characteristics and the design considerations of mechanical anchor were studied. Also,
the mechanical anchor was designed according to the requirements.

To investigate the pull-out behavior and propemess of mechanical anchorage, pull-out tests were performed. The
parameters of tests were embedment length, diameter of reinforcement, concrete compressive strength, and spacing of
reinforcements. The strengths of mechanical anchor were consistent with the predictions by CCD method. The slip
between mechanical anchor and concrete could be controlled under 0.2mm. Therefore, the mechanical anchor with
adequate embedment could be used for reinforcement’s anchorage. However, it was observed that the strength of
mechanical anchors with short spacing of reinforcements was greatly reduced. To apply the mechanical anchor in
practice (e.g. anchorage of the beams reinforcements in beam-column joint), other effects that affect the mechanical

anchor mechanism,
reinforcement, should be considered.

such as confinement effect of adjacent member from frame action or effects of shear
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Fig. 1 Mechanical Anchor
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Fig. 4 Existing mechanical anchors

Table 1 Details of existing mechanical anchors

\Anchor plate|

Splice - *
Maker method <hane” AY/A t/D
HRC | FACon |\ p i ¢ B | 79~120 | 060~1.00
welding
Taper - -
ERICO thread C 26~ 46 | 119~140
Tokyotekko|Deformed C 53~ 62 | 034~044
— | thread
KOBEL |+injection S 84~ 90 | 037~044

* R=Rectangular, S=Square, C=Circular, E=Elliptical
*x Ap=Anchor plate area, Ac=rebar area
*xx T=anchor palte thickness, D=Diameter of rebar
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Table 2 Test matrix

Cl

Anchor plate Splice

Rebar
@ dia. t dia. h

-l N O R
< [
D25 | 50 | 12 | 38 | 29
|20 .

Fig. 5 Mechanical anchor information

Unit: mm

596

Spacing
Specimen”  [Rebar| £z %rergiﬁdz: frrll)t Ijgbac;f of rebars
(cm)
D25F240-H12 12
D25F240-H15™ 15
D25F240-H18 18
D25F240-H21 D25 | 240 21 !
D25F240-H24 24
D25F240-H27 27
D22F300-H9 9
D22F300-H12 12
D22F300-H15 15
pzzrsoo-mis | D2 W [ 1s !
D22F300-H21 ) 21
D22F300-H24 24
D25F240-H15™ 1 -
D25F240-3M-10 3 10
D25F240-3M-20 D25 | 240 15 3 20
D25F240-2M-40 2 40

* DOFQ@-H®, DOF@-OM-®

: Diameter of rebar @: Concrete strength

@: Embedment depth @: No. of rebars ®: Spacing of rebars
wx Unit: kgf/em® %% Same specimen
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Table 3 Test results

) P, P,, Predicted strength’ Po/P, Rebar Slip at )
Specimen  [Experimental strength ultimate Failure mode
strength’ | ACL | CCD1 | CCD2 | ACT | CCD1 | CCDZ | (4, /) |load, [mm]
D25F240-H12 | 11920 | 11,09 | 10011 | 11,500 | 1.07 | 119 | 104 NA |
D25F240-HI5 | 17510 | 16,318 | 13991 | 16071 | 107 | 125 | 109 NA, _|onerete breakout
D25F240-HI8 | 21,180 | 22519 | 18392 | 21,126 | 094 | 115 | 100 | 21548/ NA.
D25F240-H21 | 27990 | 29699 | 23177 | 26622 | 094 | 121 | 105 | 35074 NA.  [Concrete breakout
D25F240-H24 | 31900 |37858 | 28316 | 32526 | 084 | 113 | 098 NA. failure™
D25F240-H27 | 35070 | 48430 | 34819 | 39995 | - - - NA. Bar fracture
7 780% | 689% | 91.1%
D22F300-H9 9030 | 7182 | 7119 | 8177 | 126 | 127 | 110 0232 |.
D22F300-H12 | 12230 | 11,720 | 10961 | 12590 | 104 | 112 | 097 0.366 °ncr§;‘?lubrfak°“t
D22F300-H16 | 16260 | 17330 | 15318 [ 17505 | 094 | 106 | 02 | 16 4pe 0337
D22F300-H18 | 23560 | 24011 | 20,136 | 23129 | 098 | 1.17 | 1.02 | 24800 0213 Concrffiilfgﬁak"“t
D22F300-H21 | 24830 | 31765 | 25374 | 29146 | - - - 0.094 Bar fracture
D22F300-H24 | 24710 | 38206 | 29,180 | 33518 | - - - 0.072
7 93.6% | 71.3% | 96.4%
D25F240-H15 | 17510 | 16318 | 13991 | 16071 | 107 | 125 | 1.09 NA.
D25F240-3M-10] 20930 | 26,207 | 19,196 | 22,049 | 080 | 1.09 | 095 | 21548/ 0339 |Concrete breakout
D25F240-3M-20] 24690 | 36554 | 25,002 | 28834 | 068 | 093 | 086 | 35074 0.340 failure
D25F240-2M-40] 25800 | 30999 | 25,102 | 28834 | 083 | 103 | 089 0.468

* Unit: kgf
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