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ABSTRACT

KEYWORDS

Reinforcing bar splices are inevitable in reinforced concrete structure. In these days, there
are three main types of splices used in reinforced concrete construction site - lapped splice,
mechanical splice and welded splice. Low cost, practicality in construction site, less time
consuming and high performance make gas pressure welding become a favorable splice
method. However, reinforcing bar splice experiences thermal loading history during the
welding procedure. This may lead to the presence of residual stress in the vicinity of the
splice which affects the fatigue life of the reinforcing bar. Therefore, residual stress analysis

and tensile test of the gas pressure welded splice are carried out in order to verify the load
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bearing capacity of the gas pressure welded splice. The reinforcing bar used in this work
is SD400, which is manufactured in accordance with KS D 3504. The results show that the
residual stresses in welded splice is relatively small, thus not affecting the performance of
the reinforcing bar. Moreover, the strength of the gas pressure welded splice is high
enough for the development of yielding in the bar. As such, the reinforcing bar with gas

pressure welded splice has enough capacity to behave as continuous bar.
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1. M E

ATEZIYE FREL FAA dW AAHS] HollA B S 717 APASEA (Jack et al. 1993) HITolE =
Weldog A ¥ Al T At wHdFH 213 AFES o] AEKFHORE o]FojAaL Qi olof we} IFE
ZAYE 9 14% A g d2Y Agol BHstEI gtk Tean 2o vl wieE ol 72EY ¢
AR Algd, A 2 % = ATe
=9 TREE A ol%, 714 o, &3 Aol EHoth A ol HIAFo] ALFE FI Fio HHol
WolA Hel 7]Fe] HIFE HIuZo] vl Bt Algo] of kil

F A9 olgo] BHsH 7AA ol Ay @bt BistE
LR b o B e o s TR =2 ) i 7 ) s s e =2 e R
T Eo dFR ZagE "%91 g35s ¢ 7 don Aoz a4 o] s1i
ul o] ERbo] gosto] AAFelA 4l ’Gh A oS &+ A Aol ol Abgol A& FS7kske FAlolth

2o 7% 19503t e A 7&%@—‘4 71/ 2 AFE T3 A 19mm~51mm7bA| 8] HIES
skl Qo = 1944“1 ol et A7 A3 B o]F AEHQ] sfEke] o] R gle
NS met FyHe] Aee SYF Aol L) AR SHl e 43S s od 4
Hol3 QItkSeo et al, 2005). 2] Zf-ollE= 19700 Y 7)&o 93] AL slkE THAS
1o] Hzoln sdFe ¥4 % R wn|, AFarte] RldAdA, dAle olSg3ldA Fasta 9
BAAAAZS] wu] F o] wug Feo|t. el EolA HY HAFFY A2AE AHAT BUkeh kA A
d A77F FAHAL 2 FAE AF Fol FAHAT (Kang et al, 1999; Kim, 2012; Cho et al, 1995).

Ao 7t 2 8Fols Aol ZAHCE XH-ErA ol WAstA Hrh oy FFREHLE FREY Al o
12‘4_ T Aded, 53 S4F Aol T A HRSEL ST 2SS 2 HA9Y 58 o] AZ
AL EE (Withers, 2007) ZH7-8H TasA T &4 %17‘3 ol —’F‘ﬂﬂw 37‘1'?— 7‘%%
= t‘dﬁ} Th 2E BERAHoE =
& FAEA ol IREHY A7) B BE 54 g AA WSS skt Bol }%EM %E} (Goldak
al, 2005; Lindgren, 2001). 7F2> 4| A2 A9 o]y 7S thdt A+ wvsieh weba] o] dAFolA=
32k GREAA AE Falste] Tk obE AT HERY ARESEH oiwE W E4& sy A2 A=
ARE Tt 7k A" HZolS R 984 AF
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2. 8t e W =

el o BE-2Ee WY AMe] AAAE LE BEE TG U F4E 7 5 e @ T 2
AHOR BE FH LEolde o]§el $UL T 5 Ut A3 o] Basth L5 Fe SR = JFL
AR §He £ oldo] mud Y FEE £AH AAsiAe] o §HT. meba of ATeAE G sl
S99 sjHow eAHoR QAE 3 ABAH FEeL AL FUsA sha Y A0 AFSUL wARAG
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=3

7| Te €5, Ke SAEE, ck Y, pE U=0la Qv 99 AT olF Ydzolth g
AFYEE Al 1H3AT (Deng et al., 2007).

g sHor FH AME 2rol¥s 2EsToR E9dte] ©a S FFsle] AFLELS 1LEtY
ot o] AFeA 3akd Al 840 WHO-HEE WAE thed 2ol dWEe E3ete] FHEFUTH(Lee et al, 2007).
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"@Tg av) o2
6‘11 v Ly
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. | s l=_ PR WG
&v/ey | €.} 2 ?f‘ Bu Bu v &v Bw éw)
e }zJ] F J dwjcz Yo & o o & o)
.| |Ewfdy+dvicz Sffu Bu dv v dw éw)
;,’r’,- .cufc:e+mtfc-*x- _:\82 Bx 8z 8 8z ox)
1) evex+ewey) o u Bu O v, Ow bw) @)
\6x &y odx &v Ox oy
A WEE SRS Fa9 WAL o)gs] Tador, d WMAE FES AAT AFE o8k Asdn. &
4 HEE FE ALS A8 mA2: 5 ol B 2% A S A VAR A8EA AP MEFE AsE o] &st
of THANE viRsdTh $U-NYE WANE FRYOR T A & 4 U
{do} = [D;]{de} — {c, }dT )

[ (D22 Begd {}= Az
of 2817 APHY 2EYEAS YT FHIFTEAAY FFS 1/]'1:/}L1‘4_“/1r.‘31]Hﬂ'?‘%ﬂ(me’takaolin)ﬂ dEQ 7HEd
(kaolin)& el = A /golA 4 FA ] st 247 FA4
ot Tl A 4tEEE 7HEUS dFEE EEo|Ato] E(halloysite) 2 FAE O i, /“]1'?— Ao FEEFE Fl
o] #3233 glth(Mehta and Monteiro, 2006).

HE7HEYS ASTM C 6189 Ny XSO0 = Alxd A9 7hed o wet o B glstzAe] e s
Rom, Az gk WA gl AGA Fo] ot o7k A Aol rE mFAE Rl wel WeHA Hew, F2 Fe,0
A&l 93 Aol7} WAt} WiEl7FE- ] AT 2E Fig. 19 YR ATH(Cucio et al., 1998; Moulin et al., 2001).3
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AL Fig. 20 YerHATE 7h=sk Al Aol 93 453(10 MPa)S B4l 71stlon, EdgsAa 2=
oj&Esh= %i%al Az E4A e AFEY HAES FHsAh & Ml oA & A TheiAlE E2 A
F91o 9= #Fdo] Agdnh 18 JtdEE FHY dole A AA 9 08WolH(Fig 1. #X), tELEE *E‘xﬂ
2P A 22l 1200C 1A 1,300C 2 A3tAth SHHe) AAZAL x e ME ngoln, yias 23k
Ag WA 8 T =2E uASAT wiE EHE 10Mpal] dEOo = siekslth(Fig 2 #=) 18 %
Y A2 ojd WA 2EMoR FE AHE Y 2EE 25T oE AT A Al H2Y] B
HFeE @S olFllsly] st 2= WE Ao FWE, wANE, 0T $9S sk

=

Fig. 1. Reinforcing bar model and heated area
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Fig. 2. Boundary and loading condition Fig. 3. Temperature of the deformed body
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Fig. 4. Thermo-physical and Thermo-mechanical properties
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Fig. 7. Residual stress in radial direction(D16) Fig. 8. Residual stress in circumferential direction(D16)
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Fig. 9. Dimension of bulge shape at rebar
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Fig. 10. Radial displacement in reinforcing bar(D16) Fig. 11. Axial displacement in reinforcing bar(D16)
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Fig. 12. Specimens with welding join

Table 1. Tensile test of reinforcing bar without  Table 2. Tensile test of reinforcing bar with gas

welded join pressure welded join

Specimen Yield stress (MPa)  Ultimate stress (MPa) Specimen Yield stress (MPa) Ultimate stress (MPa)

D25 505 615 D25+D25 434 571
D32 537 664 D25+D25 428 576
D32 508 632 D32+D32 460 588
D32 536 648 D32+D32 465 593
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