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Abstract Various types of re-bar splicing methods have been developed and applied to reinforced concrete (RC)
structures in the field. According to previous studies, the coupler splice is relatively superior to the lap splice in terms
of cost efficiency when the diameter or strength of the re-bar is larger or higher. This study was performed to develop
a filler type mechanical splice for a high-strength re-bar (SD600) in reinforced concrete structures. The deformed
re-bars were inserted into a circular steel tube coupler and high-strength epoxy filler was then injected into the
coupler. The splice system was completed by hardened filler in a coupler. The epoxy filler was used as the
manufactured production epoxy to conduct experiments of filler type mechanical splice specimens, and to observe the
failure loads and failure aspects of the specimens. For this goal, the experiment of one-way tensile test was conducted
for the epoxy filler type mechanical splices specimens according to the compressive strength of epoxy, length of
coupler, and diameter of re-bar. The shape of failure of the re-bar coupler splice showed that the re-bars were pulled
between the lugs of the re-bars as a result of the shear fracture of the hardened epoxy. The actual failure load of
the experiment specimen was approximately 2 times higher than the expected failure load of the epoxy filler, which
greatly improves the failure load of the hardening epoxy filler due to the restraint of the steel coupler.
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Table 1. Type of re-bar splices Table 4, Re-bar(SD600") cost for lap splice unit: %
L2p splice Sas_pressure_welding For HD22 | HD25 | HD29 | HD32 | HD35 | HD38
' (MPa)
& 21 | 5130 | 7643 | 11228 | 15,278 | 20,168 | 26,115
ki 24 | 4808 | 7133 | 10,508 | 14,295 | 18870 | 24,435
g 27 | 4538 | 6743 | 9900 | 13,500 | 17,798 | 23,025
Taper jack joint coupler Threaded steel coupler 30 4,290 6,390 9,375 | 12,803 | 16,898 | 21,818
35 | 399 | 5910 | 8,693 | 11,865 | 15600 | 20,205
% 40 | 3,720 | 5520 | 8130 | 11,078 | 14,588 | 18,930
“ 50 | 3330 | 4958 | 7260 | 9908 | 13065 | 16,913
g *Note: ¥750,000/ton (As of April 2017)
[1] ‘@h
[12]
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Table 2. Re-bar(SD400 ) cost for lap splice unit: W
o | upoy | wpas | oo | mps2 | Hpss | epss 3.1 S 7[AIH o|SA
(MPa) S i o]
21 | 3,010 | 4495 | 6587 | 8963 | 11,847 | 15,299 2 Aol ajkehs 1A e A E A9
24 | 2831 | 4204 | 6151 | 8389 | 11,055 | 14,355 Hejo] AZeo] o|FHS ARl 7Ze U)o
27 | 2666 | 3967 | 5821 | 7933 | 10461 | 13,530
. . i X ) ] By o oyela] = _ " o
30 | 2528 | 3755 | 5504 | 7524 | 9913 | 12817 A FAste]l SAAVE dsbgonA A2 ol
35 | 2350 | 3465 | 5089 | 6950 | 9,167 | 11,873 7|77 sHd = Al ~Elolt)h Hoe] RE UAle 7}
40 | 2,185 | 3260 | 4792 | 6494 | 8573 | 11,108 e ]
a3LE 3 0 ¢« 3L =% ) E=Ye)
50 | 1967 | 2917 | 4257 | 5841 | 7.682 | 9926 s o w glu, A A To] glenm 7|E
*Note: W660,000/ton (As of April 2017) 71417 0] & HhHo] Hlsle] FAo] vhestal AA R A
=< o]tk
Table 3. Re-bar(SD500") cost for lap splice unit: W Ao zgsl= o gty o] &A Wi A
=% = Z] 3} AAGE =g =2 A= 7k
fon w22 | moos | mooo | mps2 | HD3s | Hpss FAA N T AT FAE = SR A
(Nznl)a) 4,004 | 593 | 8715 | 11,907 | 15,666 | 20,300 AZEC] S5 Zéhs 9] TEH SISRE 544
X X ) . X ] ~ o s o =11
24 | 3745 | 5572 | 8148 | 11,123 | 14,665 | 18984 o] B dehfele] Hls] 453 2 A= At
27 | 3,535 | 5236 | 7,693 | 10,507 | 13,825 | 17,920 A At} o= Ao AW ZAFES tEEe] =
30 | 3339 | 4984 | 7301 | 9,940 | 13,146 | 16,975
. X . ) \ , PR o 5 1 -
35 | 3,108 | 459 | 6776 | 9,205 | 12,145 | 15,722 A EoHAE Sk AR el (Fig. 1. 3%
40 | 2,801 | 4319 | 6314 | 8,638 | 11,354 | 14,721
50 | 2,597 | 3843 | se42 | 7,721 | 10,199 | 13,160

*Note: W700,000/ton (As of April 2017)
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Table 5. Specification of couplers unit:mm
« SLOT
No | specimen ||EA| T1|T2| L | S1| S2|D1| D2 | D3 |hole oW
1 | C142-1.5-26|[ 1 1.5
— 26 25 |36
2 | Cl42-1.5-26 1 1.5 142
3 | Cl42-1.0-12f 1 1.0 12 24 |35
s istance <oll s 4 | C198-1.526] 1 5 %l s |
5 | C198-1.5-26| 1 | 55| 1.5]198|2 22 7 1405
re-bar 6 | c1o8-1.0-12] 1 1.0 12 24 [35
» external force 7 | C254-15-26]| 1 15 2% 2 |36
8 | C254-1.5-26| 1 1.5]254
®) 9 [ casat012 1 1.0 2] [24 |35
i ; ; ; ; *Note: CLI[[]-00-A4 :
Fig. 1. FIHCI‘. type mechamcal.sphce .mechamsm. 7 £ coupler totl lenfth W
(a) Filler type mechanical splice mechanism OO : coupler inner lug depth (T2)
(b) Shear resistance A length between the inner lugs of the coupler (S2)
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Fig. 4. Epoxy filler
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Table 6. Specification of epoxy filler

Mix ratio main(2):cure(1) | Tensile strength |542 N/mm?>

Curing time | 24~36 minute | Bond strength |93 N/mm?

Compressive

strength 573 N /mm2 Shrinkage ratio 0.6%
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Fig. 5. Rubber Tube
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Table 7. Result of experiments

expected .

failure load dir’r:(lind f?g;ée ® ©)
No specimen of hardened — | =
&N) | kN) | D | @

epoxy(kN)

(}6 @ ®

1 | Cl42-1.5-26 44.6 98 | 2.20 | 0.46
2 | Cl42-1.5-26 44.6 96 | 2.15 | 045
3 | Cl42-1.0-12 44.6 117 | 2.62 | 0.54
4 | C198-1.5-26 62.2 141 | 2.27 | 0.66
5 | C198-1.5-26 62.2 21525 | 157 | 2.52 | 0.73
6 | C198-1.0-12 62.2 183 | 2.94 | 0.85
7 | C254-1.5-26 79.7 201 | 2.52 | 093
8 | C254-1.5-26 79.7 188 | 2.36 | 0.87
9 | C254-1.0-12 79.7 197 | 247 | 0.92

*Note: demanded load = 1.25% Py(yield load)

21525

Failureload {KN)

Specimen

Fig. 7. Comparison of failure loads
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Table 7914 75} A|EAe] o4 shaele Ak
23 G F 2 goln ofelel ol Fagv
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AgeA X MAX(IEE, A4

- O EA ¢EAE = 573 N/mm?
- A EA] A=

1/6 \/f .= 1/6 v/57.3 =126 N/mm?
- o ZA] HAZLE = 93N/mm?
- AAATEA =
A w97 X3.14X 0] &2 0)/2
(D19 wHE1€174 21.5mm, #FI7FE 15mm)
ANOlA AE3E o Ao AP A A A (Table 6 )
e FAFE9.3N/mm?)7F AY73%(1.26 N/mm?)
o rlal @As] A, FRhge] M E oJAE R
2 o ZAY Al dadiEe JAAER Ao

ofels} k.
- C142 : (21.5X3.14)X142/2X9.3 = 44.6kN
- C198 : (21.5X3.14)X198/2X9.3 = 62.2kN
- C254 : (21.5X3.14)X254/2X9.3 = 79.7kN
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Table 8. Coupler Length and Expected Compressive
Strength of Epoxy

Experiments Expected Value
c | Minimu (iouplf}:lr Expected
Specimen | COMPIESSivel P i e engt compressive
strength load Proportional strength for
@ 0@ failure load | demand load
(96x(D/142) | (57.3x215/)
C142-1.5-26 | 57.3 MPa | 96kN 96kN 128MPa
C198-1.5-26 | 57.3 MPa | 141kN 134kN 87MPa
(C254-1.5-26 | 57.3 MPa | 188kN 172kN 66MPa
@ @ ® | A17xD/142) | (57.3x215/®)
C142-1.0-12 | 57.3 MPa | 117kN 117kN 105MPa
C198-1.0-12 | 57.3 MPa | 183kN 163kN 67MPa
(C254-1.0-12 | 57.3 MPa | 197kN 209kN 63MPa
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