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Tensile Test for Lap Welded Joints of Rebars(SD400)
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Abstract In reinforced concrete structures, the joints of ordinary rebars are usually lap joints, which are bound by
binding wires with rebars, and mechanical joints by couplers. In domestic design standards (concrete design code),
welded lap joints are restricted for ordinary rebars, but overseas standards allow welded lap joints of ordinary rebars
through pre-heating. This study investigated the domestic and international standards/criteria and evaluated the fracture
strength by performing the tensile test on the lap welded joint of SD400 grade rebars, which is used the most in
the construction sites. The weld length of the specimen for weld lap joints is based on the minimum weld length
(8d) given in the KS standard (KS B ISO 17660-1). According to AWS D1.4, the preheating temperature was set
to 150C for D19 and below, and 260C for D22 and above. In the test results, the tensile strength of rebars with
welded lap joints exceeded the required strength (125% of the yield strength) according to the concrete design code.
To analyze the effect of preheating, the tensile strength of the welded rebars after preheating was not significantly
different from that of the welded rebars without preheating. The carbon equivalent content (Ceq) of the rebars used
in the test was 0.45% or less. Under AWS D1.4, no preheating is required if the carbon equivalent is less than 0.45%.
All specimens with a welded lap length of 8d failed by a bar fracture. The effect of preheating was confirmed to
be insignificant due to the low carbon equivalent of the rebar.
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Table 1. Mechanical Properties of Rebars [2]

Grade Yie(l](\i]/rit;ezr;gth Ten?i;n?‘::*ze)ngth
SD300 300~420 > 1.15 fy
SD400 400~520 > 115 fy
SD500 500~650 > 1.08 fy
SD600 600~780 > 1.08 fy

2.2 AWS D1.4 & ACI 318-14
1] =-8- 74 F 3] (American Welding Society, AWS) 2
ACI 31894 = o9& Faf dro] §Hol&< 5183t
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Table 2. Minimum Preheat and Interpass Temperatures [3]

BA 7)1E FXE AM-E H2

739l 19mm ©]3} %i%oﬂ% 150°C
o])\l- 7<41:_1 ]]_ 260°C & 01] E‘_ s gx% o
= R, AHASTM A615, A706)2] &
AR Ceq) 2 (1), @)% o] AHggith o, A706

Minimum Temperature

Carbon Equivalent (C.E.) Range Size of Reinforcing Bar

F C
Up to 11[36] inclusive None None
Up to 0.40 14 and 18 [43 and 57] 50 10
. . Up to 11[36] inclusvie None None
Over 0.40 to 0.45 inclusive 14 and 18 [43 and 57] 50 10
Up to 6[19] inclusive None None
Over 0.45 to 0.55 inclusive 7 to 11 [22 to 36] 50 10
14 to 19 [43 to 57] 200 90
Up to 6[19] inclusive 100 40
Over 0.55 to 0.65 inclusive 7 to 11 [22 to 36] 200 90
14 to 19 [43 to 57] 300 150
Up to 6[19] inclusive
300 150
Over 0.65 to 0.75 7 to 18 [.22 t0.57] 400 200
inclusive
Up to 6 [19]inclusive
300 150
Over 0.75 7 to 18 [22 to 57] 500 260

inclusive
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Fig. 1. Detail of Lap Welded Joint [4]
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Table 3. Chemical Composition [2]

No KS 3504

C Si | Mn P S Cu | N Ceq

SD300 | - - <0.050 | <0.050 | - - -

SD400 | - - <0.045 | <0.045 | - - -

SD500 | - - <0.040 | <0.040 | - - -
SD600 | - - <0.040 | <0.040 | - - | <0.63
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Fig. 6. Testing View
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Fig. 7. Tensile Testing Results of Specimen
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Table 4. Tensile Testing Results
. Preheat Tensile Strength(MPa, fugctual) Tensile Strength(MPa)
No Testing Model Temperature of Specimen((D) of Rebar(®@)
Preheat-1 150 606.53 = 500 (fyx125%)

bis Preheat-2 150 607.93 > 500 (fyx125%) 585.0
Non-preheat-1 - 590.74 > 500 (fyx125%) 585.4
Non-preheat-2 - 606.07 = 500 (fyx125%)

Preheat-1 150 609.99 = 500 (fyx125%)

1o Preheat-2 150 60321 > 500 (fyx125%) 6116
Non-preheat-1 - 606.49 > 500 (fyx125%) 593.8
Non-preheat-2 - 607.11 = 500 (fyx125%)

Preheat-1 260 599.45 = 500 (fyx125%)

bas Preheat-2 260 586.45 > 500 (fyx125%) 636.5
Non-preheat-1 - 595.04 > 500 (fyx125%) 624.0
Non-preheat-2 - 599.22 = 500 (fyx125%)

Preheat-1 260 595.75 = 500 (fyx125%)

2o Preheat-2 260 597.03 > 500 (fyx125%) 615.5
Non-preheat-1 - 586.95 > 500 (fyx125%) 613.3
Non-preheat-2 - 593.37 = 500 (fyx125%)
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Table 5. Specimen Failures

No Preheat Non-Preheat

D13

D19

D25

D29
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Table 6. Chemical Components and Carbon Equivalent

No Chemical Components AWS D1.4

C Mn Cr \Y% Mo Cu Ni ASTM A615 ASTM A706

D13 0.30 0.52 0.16 0.001 0.03 0.25 0.11 0.387 0.414

D19 0.25 0.70 0.16 0.003 0.03 0.30 0.09 0.367 0.394

D25 0.28 0.55 0.12 0.002 0.03 0.25 0.11 0.372 0.395

D29 0.27 0.54 0.28 0.020 0.03 0.31 0.12 0.360 0.399
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