B\
)
? 4

B ISSN(print) 1226—363X  ISSN(online) 2287-4054
ecK Tor
Vol.30, No.2, pp.105-114, April, 2018 updates | DO https://doi.org/10.7781/kjoss.2018.30.2.105

Journal of Korean Society of Steel Construction

HIEA 7io| QIUZTO| BE B

A Study on the Pull-out Strength of Bond Type Anchors

Seo, Seong Yeon'*
'Professor, Dept. of Architecture, Halla University, wonju, 26404, Korea

Abstract - The use of post installed anchors with bond type has lately been increasing when it is necessary to repair, reinforce, or
remodel structures. This method provides flexibility and simplicity for construction of structural members that require adhering
or fixing. Meanwhile, strength evaluation of anchors with expansion type among post-installed anchors systems has nearly
reached setting up stage like design code through continual experimental studies for the last ten years, but analyses or
experimental studies on anchor system with bond type are not yet sufficient. Accordingly, the designers and builders of korea
depend on foreign design codes since there are no exact domestic design code they could credit. In this study, the objectives are
investigating the effects on pull-out strength of resin anchors embedded into plain concrete by pull-out experiment of resin
anchors with variables such as anchor diameter, anchor interval, embedment depth and edge distance.
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Table 1. Mix proportion of concrete 3199t} Tables 29+ 3. 7] XA A2]7|2o|H]. Tables 4
Desi Water- | Fine |Unit material quantity (kN/m®) 9} 5= AEoYA L YokE AL ol AsfA7Zle|tt Tg|1
esign .
strength cerrtl.ent aggri:.gate Fine |Coarse Fig 12 & A3of| AMg3 207, ddA 1e|a &
(N/mm?’) ravlo ratio | Cement aggreg. |aggreg. Water oA & A o]l 18l. [19]
(%) (%) §7 7ok )
21 48 47 3.1 8.5 9.5 1.5

Table 2. Setting type of re-bar anchor (mm)

Fig, 2% QISHE 2164 2ae|Ee] el 234 o
Ao M mERA, QU O A Yele Faes

i

D10 | D13 | Dl6 | D19 | D25

Drill diameter 12 16 20 25 30
Hole depth 93 115 130 175 215
Inserting depth 90 110 125 170 210
Base depth 120 140 170 220 270

Table 3. Setting type of rod-anchor(mm)

M10 | M12 | M16 | M20 | M24
Drill diameter 12 16 20 25 30
Hole depth 93 115 130 175 | 215

Bond device diameter| 20 30

40 50 60

Anchor inserting depth| 90 110

125 170 | 210

Base depth

120 | 140

170 | 220 | 270

Bolt length

130 | 160

190 | 240 | 290

Table 4. Material properties of capsule anchors

Material |Ratio (%)| Material |Ratio (%)| Material |Ratio (%)
Aseton 90 Benjen 85 Jilsan 30
Ammonia| 20 Diejel 87 Gasolin 95
. (b) Re-bar anchor
Anilin 80 Metanol 92 Yemsan 20

Table 5. Hardening time of capsulel anchors

Temperature Setting time Hardening time
-5 (°C) 240 (min.) 360 (min.)

0 180 300

5 60 90

20 30 50

30 20 40 (c) Capsule anchor

40 10 30 Fig. 1. Type of anchors
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M12, M16, M20, M24), 287 (D10, D13, D16, D19, D25),
P HedAE 1‘41”0 IS8 A 31519t} Table
6o A REPA = BAZFA 0 2 M10L 90~210mm, M12+=

(b) Splitting

Fig. 2. Concrete failure mode

(a) Con-type (c) Pull-out

Table 6. Test plans of anchors

90~210mm, M16 120~280mm, M20- 160~420mm,
M24+= 240~320mm7HA] 242 Algsiylon, ddd7 =
=8740]24 D102 50~110mm, D132 50~110mm, D16
2 50~170mm, D19+ 50~200mm, D25+ 50~230mm =
2tz Agsteict, 22al el s A=A M10E
45~90mm, M12+ 55~110mm, M16-> 65~125mm, M20
£ 90~170mm, M24= 110mm7}#| ZHz} A3 sk

AlF 2 ASTM E 488-960] o]5}o] S=a)atg) o mlthll 7}
REAB00KN) & 2] F 3152 #2478 H](600kN)
8}0% o}ﬂﬂﬂ H“ﬂ S8 FTHIH F71H LR A

oFak 2%

Basic anchor Rod anchor Re-bar anchor Capsule anchor
SC ID SC Al ID SC ID SC ED ID
BTM10-90 90 RLTM10-90 90 RTD10-50 50 CTMI10E-45 45
BTM12-90 90 RTM10-120 120 RTD10-80 80 CTMI10E-55 55
BTM12-105 105 RTM10-160 160 90 RTD10-110 110 CTMI10E-65 65 90
BTMI12-110 110 RTM10-180 180 RTD13-50 50 CTMI10E-80 80
BTM12-130 130 RTM10-210 210 RTD13-80 80 CTMI10E-90 90
BTM16-125 125 RTM12-90 90 RTD13-110 110 CTMI2E-55 55
BTM16-145 145 RTM12-120 120 RTD16-50 50 CTMI12E-65 65
BTM16-165 165 RTM12-160 160 110 RTD16-80 80 CTMI12E-80 80 110
BTM20-190 190 RTM12-180 180 RTD16-110 110 CTMI12E-90 90
BTM20-210 210 RTM12-210 210 RTD16-140 140 CTMI2E-110 110
BTM24-210 210 RTM16-120 120 RTD16-170 170 CTMI16E-65 65
BTM24-235 235 RTM16-160 160 RTD19-50 50 CTMI16E-80 80
BTM24-255 255 RTM16-180 180 125 RTD19-80 80 CTMI16E-90 90 125
RTM16-210 210 RTD19-110 110 CTMI16E-110 110
RTM16-280 280 RTD19-140 140 CTMI16E-125 125
RTM20-160 160 RTD19-170 170 CTM20E-90 90
RTM20-180 180 RTD19-200 200 CTM20E-110 110
RTM20-210 210 RTD25-50 50 CTM20E-125 125 170
RTM20-240 240 170 RTD25-80 80 CTM20E-140 140
RTM20-280 280 RTD25-110 110 CTM20E-170 170
RTM20-320 320 RTD25-140 140 CTM24E-110 110
RTM20-420 420 RTD25-170 170 CTM24E-125 125
RTM24-240 240 RTD25-200 200 CTM24E-140 140 210
RTM24-320 320 210 RTD25-230 230 CTM24E-210 210

Note: SC(Specimen), ID(Insert Depth, mm), ED(Edge Distance, mm), Al(Anchor Interval, mm)
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Variable Slump
80mm

=]
Table 7. Compressive test results of concrete
Compressive Standard
deviation coefficient
2.53 9.7%
Rod anchor

strength
275

26N/mm’
Table 8. Tensile test results of anchor
Re-bar anchor
435
435
0.63

W%, e, H5
5500 g7
=

565
20

Anchor type
Yield strength (f,,N/mm”)
Tensile strength (f;,N/mm?)

0.77
18

Yield ratio (f,/f.)
Note: Re-bar anchor (SD400), Rod anchor (SC200)

Elongation (%)

400

Load Gylinder
Hydraulic Pump

400

—

Load Cell
-
Reaction Bridg

DT J}
st mellher - “tw' * .- .

850

(1]

(b) Anchor inserting
Fig. 3. Manufacturing process of test specimen

‘ 850 | 200 |
(b) Test setup detail

Lead cylinder
Load cel
LT
(d) Test figure

A153%) 2018 449 109

A %

S(F

Fig. 4. Pull-out test setup
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(c) Anchor test setting
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Fig. 5. Load-displacement curves of basic anchors
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Basic anchor Rod anchor Re-bar anchor Capsule anchor

SC ML | DP SC ML | DP SC ML DP SC ML DP
BTM10-90 32 9 RTM10-90 53 9 RTD10-50 12 CTMI10E-45 79 16
BTM12-90 34 10 RTM10-120 63 15 RTD10-80 16 8 CTMI10E-55 61 12
BTM12-105 39 13 RTM10-160 66 12 RTD10-110 39 13 CTMI10E-65 48 14
BTM12-110 52 12 RTM10-180 75 13 RTD13-50 14 CTMI10E-80 50 12
BTM12-130 71 17 RTM10-210 86 14 RTD13-80 20 CTMI10E-90 61 15
BTM16-125 59 16 RTM12-90 84 7 RTD13-110 40 12 CTMI2E-55 73 13
BTM16-145 60 13 RTM12-120 103 16 RTD16-50 23 10 CTMI2E-65 73 13
BTM16-165 61 16 RTM12-160 109 | 16 RTD16-80 33 12 CTMI12E-80 70 18
BTM20-190 119 | 20 RTM12-180 117 | 18 RTD16-110 39 14 CTMI12E-90 78 16
BTM20-210 120 | 14 RTM12-210 126 | 16 RTD16-140 75 15 | CTMI2E-110 | 85 16
BTM24-210 182 | 20 RTM16-120 95 19 RTD16-170 110 18 CTMI16E-65 78 11
BTM24-235 223 18 RTM16-160 99 16 RTD19-50 16 13 CTMI16E-80 54 17
BTM24-255 231 | 28 RTM16-180 112 | 11 RTD19-80 23 10 CTMI16E-90 89 13
RTM16-210 125 11 RTD19-110 41 11 | CTMI6E-110 | 98 17

RTM16-280 132 | 10 RTD19-140 60 19 | CTMI6E-125 | 95 16

RTM20-160 136 | 21 RTD19-170 69 16 CTM20E-90 164 15

RTM20-180 145 14 RTD19-200 93 23 CTM20E-110 | 155 18

RTM20-210 163 11 RTD25-50 20 CTM20E-125 136 17

RTM20-240 170 19 RTD25-80 36 CTM20E-140 | 181 17

RTM20-280 174 17 RTD25-110 62 11 CTM20E-170 | 160 17

RTM20-320 177 17 RTD25-140 67 15 CTM24E-110 | 165 13

RTM20-420 181 19 RTD25-170 103 14 CTM24E-125 156 15

RTM24-240 249 18 RTD25-200 123 16 CTM24E-140 | 194 14

RTM24-320 286 19 RTD25-230 129 17 CTM24E-210 | 220 15

Note: SC (Specimen), ML (Maximum Load, kN), DP (Displacement, mm)
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(c) CTM24E-210

Fig. 6. Concrete failure mode of capsule anchor
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(a) Pull-out strength with anchor interval
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(b) Normal distribution curve with anchor interval

Fig. 7. Anchor interval of rod anchors
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(b) Normal distribution curve with anchor interval

Fig. 8. Coefficient factors on anchor interval
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Fig. 9. Embedment depth of re-bar anchors
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(b) Normal distribution curve with edge distance

Fig. 10. Edge distance of capsule anchors
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(b) Normal distribution curve with edge distance

Fig. 11. Coefficient factors on edge distance
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