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ABSTRACT

As buildings become taller, the strength of structural materials must increase and the amount of rebar
reinforcement also increases while the application of an appropriate rebar splice method in the

construction process become one of the essential factors. In this research, the current status of quality
check for rebar coupler is identified by an expert questionnaire and an appropriate quality check
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tightening method and face to face degree of between upper and lower rebar did not affect the strength

E-mail : ghkim@kyonggi.ac.kr
the specimen. Therefore, it is considered to be an appropriate way to check the coupler quality check to
check whether the threads are completely assembled during on-site construction through manufacture

the number of threads of rebar and coupler with a margin beyond the calculated thread number.

method is proposed through a quality test on specimens similar to actual on-site construction. In the test
Keywords : coupler splice, construction quality, number of coupler thread, quality control of coupler

results, it was revealed that, among the quality check methods for rebar coupler joints, the coupler
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Current Status and Appropriate Check Method of Construction Quality Control for Rebar Coupler Splice

Previous research review

Rebar splice method

Calculation of coupler & rebar thread length
Rebar construction standard & guide

Literature Review

» Coupler splice construction experience

Questionnaire on Expert * The most reliable rebar splice
+ Check method of coupler splice quality

@ -

* One way tensile test
» Low cycle fatigue test

@ + Residual stress test

Result Analysis & Recommend
Appropriate Quality Check Method

Laboratory Experiment on Coupler Splice

Figure 1. Research Process
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[3]°]l wh2t A A Table 1 3417). 715 H29] 7141 o2& ARSSH -9 SPHAK @I, $1A)), S AR, 2HR W
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Table 1. Splice methods and inspection of rebar[3]

Distribution Methods Criteria
. location visual inspection or ruler measure when processing and .
Lap splice -~ e P . . P . i * metch the rebar detail
splice length inspection assembling
location visual inspcetion, ruler, vernier . * metch the rebar detail
""""""""""""""""""""""""""""""" . . . all locations
Gas press visual inspection callipers mesaure inspection * purpose to use
welding ;
ultrasonic
i . . KS B 0839 30 pcs per 1 inspection lot  * purpose to use
splice inspection pesp P purp
tensile test KS B 0554 3 pes per 1 inspection lot  * yield strength 125% or more
location visual inspcetion, ruler, vernier * metch the rebar detail
""""""""""""""""""""""""""""""" callipers mesaure inspection all locations
. visual inspection (loose / length / dimensions) * match the specimen in the test report
Mechanical P e
. . onfirmation e manufacturer's . . .
splice tensile test Y according to the drawing ¢ yield strength 125% or more

test report or separate tensile test

residual stress test KS D 0249 by product standard * static yield strength test
by manufacturer
. . . visual inspection or ruler measure . * metch the rebar detail
visual inspection . . all locations .
inspection * no defects on the welding surface
Welding  defects of welding KS B 0816 or KS B 0845 or . .
splice point KS B 0896 or KS D 0213 30 pcs per 1 inspection lot KCS 14 31 20(4.11)
tensile test KS B 0802 3 pes per 1 inspection lot ¢ yield strength 125% or more

KS B ISO 17660-1
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2.2 7220129 Al
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QA FRHGA Fo] GLor], G MG WL B2 2 S B70] 1A 0 39] FAHI(KS D 0249)[10]

oA AAISEAL QAH. Table 2= 2 A7l AR E 71521052 Al ile UER AL Sl

Table 2. Inspection of coupler splice

Test type Inspection method
Visual inspection  * check the appearance and location of rebar(banding, flaw, thread and coupler conditions, tightness etc.)
* measure the bonding force of the connected body through a coupler, etc.

One way tensile test ¢ yield strength 125% or more
* KSB 0802[11], KS D 0354[12], KS D 3051[13]
* inspect the amount of deformation stress change in the load acting on the rebar through the static strength test
* load up t0 95%(0.95) of the base rebar standard yield point, load up to 2%(0.02) of the standard yield point to measure the

axial causticity and residual strain.
* deformation is 0.3 mm or less
» measure until fracture by repeatedly applying 5% and 90% of the rebar yield point using an extensometer
« yield strength 125% or more and base metal fracture

Residual stress test

Low cycle fatigue test

23 7122 # 0|5 229 M|

A@HNA AFR = 7%
©] 125% oA e] A&

AL QAR ol 27k A ol He] LAt xﬂwr B 4
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‘Pt =0, x As = n 1 (1)
nd’r,  7d*(0.720,)
P=rxa,="7"= : 2)
rd?
oot 3)
dy+d
5:2422 %2=§h#09%HMXp% @

TRE Aol ARG £ S QO (ko )1o, Pl LSS (kg ), A, LAPEEO) S EHAR (mm?), 7,90, 1k
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Table 3. Empirical factor of safety of materials due to ultimate stress

Metrial Static load Live load
Repeated load Alternate load Impected load
Structural steel 3 5 8 12
Cast steel 35 5 8 12
Cast iron and brittle metals 4 6 10 15
Copper and soft metal alloys 5 6 10 15
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Table 4. Review of previous research

Authors Major research subject
Rowell et al. Present to threaded coupler and grout sleeve coupler were the best performance than other mechanical

(2009)[4] splice method to used high strain-rate test
Lee et al. Present research cases and field applicability of mechanical splice of ultra-high-strength (SD 600, SD700)
(2015)[5] reinforcing bars.

D. V. Bompaand A. Y. Elghazouli  Present the use of coupler splice for beam-column joints in RC structures increases ductility and absorbed
(2020)[6] energy compared to other splice methods.

P. K. Dahal and M. Tazarv Evaluate the ductility capacity of the coupler used for the coupler splice according to the length, and
(2020)[7] present the optimum length to be used for the pier.
Kheyroddin, A. and H. Dabiri Present the dynamic performance depending on the thickness of the coupler, and proposed performance
(2020)[8] improvement plans.
H. Dabiri et al. Comparative analysis on the selection of the appropriate reinforcing bar splicing method in various

(2022)[9] structural elements.

3. SE0IS AISEE &2 oigd

3.1 2EMQ
= Aol gt AA A A& ol FEE Aeof ¥Rt A= 2AFS] 7] 2+ Table 59F 0] 109F-2] &2

35 o 2 RAsioch

Table 5. Questionnaire respondents

Distribution Frequency S
persons %
Construction Enginner 39 36
Construction Manager 40 37
Profession Construction Enginner + Construction Manager 24 22
Client Manager 4 4
Others 2 2
less than 5 years 13 12
Careers 5 years ~ 10 years 7 6
10 years ~ 15 years 14 13
more than 15 years 75 69
Experience Yes None 91 18 83 17
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N

QAT lA 2H 245 FEA =R1(1%) =02 b
A, A& ole A A o] FAAA FEol Wt ARoIA = LI DFAIR(60%), -8 A1(22%), AAtelE
RESATR(9%), A5 HHHEAA(9%) =2 = e
HAA, A= ole Al delA Fast Telohs Pl Wt AR =78 o8 AT IS S gt 2
o] o] S| AR Q=] ER1(41%), el 7R WAakte] AZ A Wofl e8] SoiztEA] #91(41%), 7S
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Table 6. Questionnaire result

C Frequency
D t
istribution Person %
Coupler splice 53 49
L li 39 36
The best rebar splice ap spiice . .
Gas pressure welding splice 13 12
method . . .

Electric welding splice 3 2

Determined according to the rebar standard 1 1
Check tightening status of rebar 49 45
Check on-site construction status 35 32
Check the mill sheet 18 16

lity check of .
Quality ¢ ec_ © Check coupler manufacturing status 4 4
coupler splice

Stress test 1 1

Necessary to check the status of each stage 1 1

Confirmation required at an accredited testing laboratory 1 1
Important of One way tensile test 95 60
Eﬁgr;z © Residual stress test 37 22

. ry Low cycle fatigue test 15 9

experiment items . .

High cycle fatigue test 15 9
Imaportant Check upper and lower reinforcing bars are located in half inside the coupler body 19 18
management point of  Check cross section of the upper and lower rebars is completely adhered 45 41
construction site Check screw is completely inserted into the coupler body 45 41

3.2.1 258 4220
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=(10%), A71-85012(1%), A 40l ot O]—% W AA(1%)e o & et AaAriE|#te] 735 74 1 ol&
(55%), Z1HOVS(33%), AFE7HASIHO|2(33%) 420 2 eteh, AR A Uolsl AT E 05 T 7

- A2 o]2(46%), BH ©-2(38%), AHs7tA qO]%(B%) 7187 01-8(4%) 2 LFERITHFigure 2 TX). ;q;a o
S0 B W F S0 PH] B DR DAY QA o), AT, AR x| olet A
FHAE B At B T AS =2 /E}EHQ] 1, AHAISTH &R, AEE ol F AR Rl el ®

™Y

]
I

msz %
HU
<

oy 3
oy &
fo
rol
A
Y

[1
N

r
[eZa

536 F=2AEAIZEEX|



Current Status and Appropriate Check Method of Construction Quality Control for Rebar Coupler Splice

e Th(Figure 3 345). 715 o5 A8 2] A S.85M Belske 5ol Bt AR2olAe A% A ole E2
ofl 7hs WhARte] AZ 2] el &3] Soiz=A] #1(38%), T8 o8-l A e S84l At Bl ©Hlol
¢ AR
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eJAe] A9 G ol gl A B Sel sk Ee] ve] s WaH oA Sl Bt )
Zej4) ol x:] Sojzh=A] 2191(40%), 7 Eei A Aol HEakA W 9118 QA SHel(13%) 02 et
ek F A% BT 388 AR/ 49 A8 AAolet SUT SR UrebidrhFigure 4 B,

A4 A AR ATE A BZ wl, E29] o F FHo| gt ol g o2 8 15 oI AR
& ZSHOlE(43%), B ola(42%), A7 ola(12%)w 0= Ut 7= 10 ol 15:am]erel
£ 0]2(79%), A7 012(14%), HFO12(7%)w= 0= HEPT 72 =
(40%), 71 Z2 o] D(30%) - 71 é] °]2(20%), A&7 01 =2(10%)= 0 = UrEPrkEHFigure 53x). Al &
ARl H] F e g o] et ARolA A 159 o M2 AEE Y Jel &
21(26%), 7%%?—101% AR ZR1(15%) 0 & Urertth A= 104 o) 154 U1UP°L L—EHPE—% éﬂ%} A8/ E gl

olo
N

}J(

(64%), 71E219] A H FAQ29%)eC = HER ThFigure 6 ). 71Z2°]
Ut A RN E 2 IOki opd 15 mRt AR 159 o AEE2 A

X
o] Bol ko] 14, 8 ol 4 278 Sl 49] ] chelol @] WAEISTA) S, el }zg
0] o410 HY 13190 o] 1 0.2 FAo Liehreh SIS s o} 107 Sl AEAES 578 o} gl

A M8 = 4] Abe} H Lol
(B

whelo] ¢h 5] WA QL) SH1(57%), A Aol Aet Aol HetshA uhy 91x]she
2] 911(09%), B2l 7HEE LA}

Ao AZE A Hlof] 5] Szl &(14%) 0 & et THFigure 7 ).

n 18 18 u Check tightening status of rebar
 coupler splice

Check on-site construction status

lap splice

14 ® Check the mill sheet
18 ® gas pressure welding splice 12 12 ® Check coupler manufacturing status
m electric welding splice B | Stress test
B m Necessary to check the status of each stage
B determined according to the rebar standard
5 = Confirmation required at an accredited testing
laboratory
4 3
. 2
mm. -I) [ meo o m° n-ﬂ 000 0 .».. ..l)ﬂ . n.nﬂn l)-llnll
on, Clie, Oth, Co, Cli O
Structiy, Eng Structiy, M ’ruu,(," Fag " Mag, erg Sty . OBStrucgy, . et lieng ) Mangge, hers
inne,. "Bineer. ., 'Sinne,. Hanage,. Mince,.,
""""uc:,,, Onstry gy
n M, lon )
Mangg, " Mangg,
Figure 2. The best rebar splice method by profession Figure 3. Quality check of coupler by profession
19 33
® Check upper and lower reinforcing bars 31

are located in half inside the coupler body -
N H ]ap splice

 Check cross section of the upper and lower ) .
rebars is completely adhered = gas pressure welding splice
® Check screw is completely inserted into the ® coupler splice
coupler body
H electric welding splice
® determined according to the rebar
3 11 standard
9
1 101
o O mmm s

4
Cli, Othe, 3 3
g sty n he
OStrucgiy, StUctiyy, e, Mangg, " 2 -
Enginy Mangg,, Enging, er L 1 '8 [ E
or T+ e - - o |- o

Ong
Structiy,, M ~
Mangg, 15years over 10 years ~ 15 years 5 years ~ 10 years less than § years

Figure 4. Important management point of site by profession Figure 5. The best rebar splice method by careers
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41 32

29 ® Check upper and lower reinforcing bars are
located in half inside the coupler body

® Check the mill sheet

# Check tightening status of rebar
= Check coupler manufacturing status B Check cross section of the upper and lower rebars
® Check on-site construction status is completely adhered

W Stress test
B Check thread is completely inserted into the

coupler body

® Confirmation required at an accredited testing laboratory
12
9 7 7
B 5 . 5
4 4 5 )
I1 Llo o crIoo1 ézé 000 Izlloﬂn [ I [ . . l
= - - - - - L -

15years over 10 years ~ 15 years 5 years ~ 10 years less than 5 years

B Necessary to check the status of each stage

15years over 10 years ~ 15 years 5 years ~ 10 years less than 5 years

Figure 6. Quality check of coupler by careers Figure 7. Important management point of site by careers

4. B 7AE2(0|F Al

4.1 N-EHR

410 AN HZ0 HEAH 2F

FAA AN A A A= SD500, D25 Ea AFgSto] 7 &2 AR AAE Fol LAt S A2 S AlAFsto] AF
Both(Figure 8 Fx%). AE] AAl= AA AE=E AL Y= 007194 2& T & ARE-SHITE Table 7-2 Al
21 AA| 2 AT AFE A Foll Al AE28 2] AT Blalolt A4S S5 4SS LhAMTe] e o]
£ 25.24mm 0 & HA| 2 752 AlZFAA oA AlaRRt WART o] YAk Aol= 29mmE VAT A= 1779 ot
£ 7013.76mm7} 27 A|2FE ATk A2 =7 el A B9l )l 2 Al o= é%é/\]@%ﬂ} = AR A
T-AoA A ZAES T2 71AA oz HAFFRIKS D 0249)[10]14 AJAISEAL 9,1% FEAAH O XS]
Rt 2 Qo= A2 ASA W o] & U2 22 v sto] AARIEAIR, Aol S HHEA]
o, g e A9S A5kt

UTTo

Table 7. Comparison of specimen and calculation by formula

Specimen Results of Calculation by formula
Steel grade SD500 SD500
Steel nominal diameter D25 D25
Thread pitch(mm) 3 3
Thread length(mm) 29 25.24
Number of thread(pcs) 9.5 8.5

Rebar section, which is between two rebar section, made incline by grinder

Pitch
3
- <
Splice Rebar v Coupler g Splice Rebar
D25/ SD500 D25/ SD500
Rebar 29 | 29 Rebar
' Thread Length ! 60 "1 Thread Length '

Figure 8. Specimen of rebar coupler joint
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4.1.2 NEH HED Al

AlAA= Z 1270 AlRbeta o, Gl 188 A& 67H, AAtolE ‘i%ﬁl & 370, -8 A8 3= AR
Ak guteF QA=A -2 oo TRl = Z 3 Al AA| 370, AP0 = 2 e AJA| 37 of tiote] A& shlar, #AL
o] F HHE-3 2 A2 mo| Tl A = Z &Rt 27 AlRA| F 1709] AldAl= F 2&194 A Aol Wz Zol i, 174 A]
AA = TRRIT 2 HT DO 40% F = Zoho] 23S oho] F de] T o] 9 o] uhgdz] obA| Al &kgh Al @A ol ot
Y] 170 Al @A = AP0 2 AZE oA 7l He dHo] £ 5] Wt A B4R Fok= Al Aot Al
AZZAE AT HH-2 Table 87+ Tt

Table 8. Test method according to conditions

Specimen Condition Test Test criteria
No. Tightening method Rebar section
1-1
1-2 pipe wrench
;j Cut the rebar section vertically One way tensile test yield stizr;gstl;rlii"r/oe)o rmore
2-2 manpower
2-3
3-1 . Cut the rebar section vertically yield strength 125% or more
3-2 pipe wrench Rebar section inclined by grinding Low cycle fatigue test and Base metal fracture
33 manpower Cut the rebar section vertically (625 or more)
4-1 . Cut the rebar section vertically .
4-2 pipe wrench Rebar section inclined by grinding Residual stress test deformatlor; amount 0.3 or
4-3 manpower Cut the rebar section vertically ©s8

7IAIA ol 5o Al Wi dgshe A 2R ER S0 7114 ol &2 AAFTHE(KS D 0249)[10]0f] et EE A

Table 9. Result of laboratory experiment

Specimen Test Condition Result Criteria Pass or not
1-1 tightening by pipe wrench 669 Pass
1-2 tightening by pipe wrench 675 Pass
1-3 O tensile test  tightening by pi h 667 P

ne way ens21 e tes 1g emr.lg y pipe wrenc! 625 or more ass
2-1 (N/mm?*) tightening by manpower 672 Pass
2-2 tightening by manpower 670 Pass
2-3 tightening by manpower 672 Pass
676
-1 ighteni i h P
3 tightening by pipe wrencl (Base metal fracture) ass
39 Low cycle fatigue test  tightening by pipe wrench 674 625 or more Pass
(N/mm?) (section reduction) (Base metal fracture) (Base metal fracture)
681
3-3 tightening b; P
ightening by manpower (Base metal fracture) ass
4-1 tightening by pipe wrench 0.06 Pass
Residual ighteni i h
40 esidual stress test tig| tenm'g by pipe wenc 0.14 0.3 or less Pass
(mm) (section reduction)
4-2 tightening by manpower 0.19 Pass
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