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WELDING TO PIPE COLUMN UNDER AXIAL COMPRESSIVE LOAD

BN x| N

By Hiroyuki SUZUKI and Kohsuke HORIKA WA

In the case of strengthening the existing structures by welding under loading, com-

pressive members may buckle during welding because welding heat input decreases
Young’s modulus and yield strength. Even though buckling does not occur during streng-

thening works, load carrying capacity of the members may decrease less than that of
members welded without loading, as welding under compressive load causes larger de-
formation and introduces additional residual stress in the members,

In this paper, pipes were welded under axial compressive loading to study the stabil-

ity during welding. Next, load carrying capacity of those pipes which were stable during

welding were examined,
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Table 3 Welding position and leg.
GL GR

B-type i Vertical up Smm | Vertical up Smm

C-type |Vertical down 4mm | Vertical down 4mm
RU RL

Horizontal 5mm | Overhead Smm

Horizontal 4mm | Overhead 4mm

Table 4 Welding conditions.

Specimen | Current | Voltage | Weld speed |Heat input
(A) (v) (cm/min) (kJ/cm)
B-1 1350140 | 23725 7~ 9 2129
B-2 1550180 25 10014 1724
c-1 1500160 | 25027 30043 6n 8
c-2 1200130 | 22025 12419 914
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Fig.3 Locations of deformation measurement,
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and C-2-S specimens,
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Table 5 Welding conditions in the experiment of temperature

distribution measurement,

Specimen Current |Voltage |[Weld speed |Heat input
(Weld 1ine) (A) V) {(cm/min} (kJ/cm)
C-1(6L) 135 25 31 6.5
(GR) 135 25 33 6.1
C-2(RU) 140 25 23 9.1
(RL) 140 25 21 9.8
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Fig.5 Locations of temperature measurement.

C
0
S
S

NN
o
[=]

Temperature (°C)

0 120 240 360
Time after arc start (sec)
Fig.6 Temperature of C-2 type specimen.
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Fig.7 Direction of deflection of C-1-A specimen.
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Table 6 Initial imperfection and maximum load.

Specimen No. | Initial imperfection | Maximum load
B-0-0 <0. Tmm 1430kN
B-1-0 0.5 1410
B-1-A 1. 1400
B-1-¥ 3.0 1450
B-2-0 1.4 1390
B-2-A 3.4 1370
B-2-Y 4.4 1420
c-1-0 1.7 51
C-1-H 2.9 56
C-1-S 3.8 58
C-2-0 2.1 60
C-2-H 6.1 50
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Fig.9 Deformation of C-1 type specimen after welding under
loading.
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Fig.10 Load-displacement curves of B-0-0, B-1-0, B-1-A

and B-1-Y specimens.
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Fig.14 Comparison between experimental maximum load and

buckling load of C-1-0 specimen.
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Table 7 Comparison between maximum load in

experiment and buckling load.

Specimen No. | Maximum Toad | Buckling load
C-1-0 57 kN 60 kN
C-1-H 56 54
C-1-5 58 52
C-2-0 60 61
C-2-H 50 48
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255 VVMERWNEEZ B TAE0OFEILETH 5.
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—HEERU BT ZTL, —KEPE LTERYTH
BT EERUL.

(1) fF¥BOWEN
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T Tid 0a=240 MPa I FOESIGHER T TE X 200
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D& RIBEITE, FRATEZERT S, WEEAT
TOBRBEILIVEUCLBREABET 2Z50FH2E LD
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#HOBATREEBTAICHILY, KHRFRE
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Appendix SS 41 M OFB5 R

SS4A HMOBRICE T AMFEEZ R 2 20 ICRR
FIREBREIT- 1. BEBA % Fig. 151077, KRB
BRI 7 uLgEERALEREERFEAETS4 v X
fovRIBIREBRETH S, REHHE JIS G 0567 i
HEPLL 12,

EEBER% Fig. 16, 17127R7. Fig.16 LBk
£HIC100°C L EOBERICB D TIXERESHEETR
WODT, 0.2% W1EHFIRISHEOE A ZRDT NS
(Fig.17).

&l

10 50 10
35 70 35
140

Fig.15 Specimen configuration,
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Fig, 16 Stress-strain curves.
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Fig.17 Mechanical properties in high temperature.
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