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Abstract - As a continuing work of previously conducted standard tension tests, full-scale flexural tests were conducted in this
study to assess the structural performance the CJP groove welded joints connecting thick HSA800 plates. Two welding
electrodes were available at the time of this experimental research; one was GMAW-based electrode A and the other
FCAW-based electrode B. Three full-scale box-type beam specimens with single bevel- and V-groove CJP welded joints were
fabricated from 60mm and 25mm thick HSA800 plates according to the AWS-prequalified groove welded joint details. In
designing the specimens, all possible limit states like local and lateral torsional buckling were carefully controlled in order to
induce flexural plastic yielding or eventual joint fracture. All the CJP joints made by both welding electrodes showed satisfactory
performance and were able to transfer the tensile flange forces higher than that corresponding to the measured tensile strength of
HSAS800 flange plates. However, it should be noted that, during fabrication, serious concerns about the welding efficiency and
workability of the GMAW-based electrode were raised by a certified welder. The fracture occurred at the unbeveled (or vertical)
interface between the weldment and the base metal when the GMAW-based electrode was used in the single-bevel joint,
implying the possibility of insufficient melting. Thus, the FCAW-based electrode B is again recommended as the choice of
welding electrode for HSA800 plates. The limited test data of this study implies that the V-groove CJP joint should be used in
favor of the single bevel CJP joint, if possible.
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Table 1. Comparison of CVN values for filler metal

AISC Weld rod A Weld rod B
min. CVN (GMAW) (FCAW)
27] @ 4°C 6?)(}J@@-§O§C 85] @ -20°C
(2010 AISC) 500 @ -30°C 50 @ -40C

Table 2. Nominal strength of HSA800 and weld rods

Nominal yield | Nominal tensile
strength strength
(Fyn, MPa) (Fyn, MPa)
Base HSAS800
metal | (THK 60mm) 630 800
Filler Weld rod A 850 890
metal | Weld rod B 792 864
Table 3. Welding conditions of weld rod A
Dia. (mm) 0.8 1.0 1.2
Arc voltage (V) 16~22 18~28 20~33
Welding current (A) 40~170 80~280 120~350
Wire feed (m/min) 2.0~10.8 | 2.7~14.7 | 2.7~12.4
Deposition rate kg 0426 | 1.0~54 | 1566
weld metal/hour
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Table 4. Welding conditions of weld rod B

Dia.(mm) 1.2 1.4 1.6

160~ | 200~ | 240~

Welding | B[ (PAIGY 5y, 380 420

Cu(rli‘;“t HE | (PC2G) | (24~32) | (25~33) | (26~35)
VU | (PE3G) | 140~180 (22~26)

Table 5. CJP weld test variables

ROD

Fill tal i i
iller meta (Root opening distance)

Weld type

Single bevel 30° 10mm, 20mm

Weld rod A -
V-groove 30 10mm, 20mm
Single bevel 30° 10mm
Weld rod B -
V-groove 30 10mm
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Fig. 2. Effects of weld rod and CJP type on strength and
deformability with comparison of ruptured specimens
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Fig. 3. Dimensions and geometry of flexural tensile joint test
specimen
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Fig. 4. Assumed section shape for examination of local buckling
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Table 6. Limit state criteria for web with concentrated forces

Limit State Capacity Demand
Local Yielding 7,245kN

Web Local Crippling 8,024kN 1,250kN
Side-sway Buckling 2,815kN
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Table 7. CJP weld built-up beam test variables

Specimen Filler Flange joint
. . ROD
designation metal weld type
A-VG30 Weld rod A V-groove 30°
A-SB30 Weld rod A | Single bevel 30" | 10mm
B-VG30 Weld rod B V-groove 30

CJP weld joint detail
25 Full Partial
—-H-— / height stiffener -H-— [ height stiffener

D e

| JWL |

300 2,200 500 500 2,200 300
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]

80
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(a) Side view

CJP weld joint detail
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350 350
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(d) Section details

Fig. 5. Fabrication of flexural tensile join test specimen
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Fig. 7. Measured stress-strain relationship of base metal

Table 8. Measured base metal tensile properties

Elastic Yield | Tensile | Yield | Yield
modulus | strength | strength | ratio | strain
E Fyn Fum YR &
(MPa) (MPa) | (MPa) (%)
HSA800 199,953 650 791 0.822 | 0.372
(60mm)

¥ A3} HSA800 60mm 9] 7—?}57&59} IFAE 72 72t
FAYEE 690MPat 34 1%
QﬁP‘R“iEP(Flg 7, Table 8), °]+=
01 2o
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M,=F,, 7 (5a)
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Table 99} Fig 9ol A HE
gfo] okl &
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2] 4,952 6kNOJA] 718-& FX

(c) B-VG30 specimen

Fig. 8. Plastic moment level of beam specimen

Table 9. Result of flexural-tensile tests

. Max.UTM load | Max. deflection Prad Py
Specimen
Prax (KN) Amax (mm) (%)
A-VG30 4952.60 130.06 113.07
A-SB30 5233.09 167.33 119.48
B-VG30 5346.51 230.56 122.07
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