$35% %4 EHAFE TEFIR Vol.35 No. 4
2018 7 A Journal of Architecture and Civil Engineering July 2018

XEHS:1673-2049(2018)04-0045-09

xof e R 4% 14 15 T2 =X X 1 5 ) SR A T BT SR M B B =2 i

E & W
GHFRETRY EARATEZRE. IR FE 266033

FEE AP R AT M T X AT Q60 HRMBET Sk Hra, kit T A AR M EH
NG ATHEIF LT SR RAT B R, RALF AR BT XL L AREAGR A EHE S HBH
BEMWRE, T oA R BT LM ETY KT 5K A 00 B FUM AL, s AT AR R a2 IR s My ik S X T AR
AFTENTR M TATM SRR IEAT Y S WA e ¥ra, S RAN . RPHEESTRITLR
B My i 7 X AT XA B 2L AR R — T F ve AT AR R A I A A 1 T X VT e 3R T 2k R IR 0G 5% E L8 G
S B R ve ROE A W B IR AR XA R IR R RS A E A R, XA G I AL A ) B AT AR A
WA IF LR M T K AT IR ARBE AR D R FN TR AR K RE A A TN KA
MR RIS ARG T 3.3%.31. 9% ;3 K AT R 4 I 48 18] 35 A A) T hn 5% 47 46 R 3R 3% L &
WEMELHFGTR T .ESERARTE, GFIRIFEL AT EBIREG TR,

KRR QA60 ZH IR0 ; ST L BAET BB A M XA R ;AR

FESES:TU3IL XEARERD A

Effect of Butt Weld Construction on Fracture Properties of
High Strength Steel Beam-column Joints

WANG Yan, YANG Fan
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266033, Shandong, China)

Abstract: In order to study the effect of butt weld construction on the fracture properties of Q460
high-strength steel beam-column joints, 4 different construction forms of butt weld joint
specimens were designed for loading test. The bearing capacity, deformation capacity, failure
mode and other properties were studied by cyclic loading. The fracture properties of joints with
different weld constructions were compared and analyzed. The joint specimens of the lining plate
double-side weld construction were deeply studied. The influences of the distance of lining plate
double-side welds on the fracture properties of joints were analyzed. The results show that the
flange butt weld construction forms have certain influence on the fracture properties of
specimens. The lining plate double-side weld construction form can enhance the strength of weld
area, and the fracture failure of weld and heat affected zone can be avoided. The fracture area of
specimen is moved to the base metal area, and the fracture resistance of specimen is strong. The
lining plate with double-side weld construction form has little effect on the bearing capacity of
specimen, and has great influence on the deformation ability of specimen. Compared with the
lining plate with unilateral weld, the bearing capacity and deformation are increased by 3. 3%,

31. 9% respectively. Increasing the distance of lining plate double side welds is helpful to
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strengthen the strength of weld area. It is suggested that under the premise of construction

permit, the width of lining plate should be increased appropriately, and the possibility of cracking

and failure of welds will be reduced.

Key words: Q460 high-strength steel; butt weld; beam-column joint; fracture property; experi-

mental research; lining plate
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Fig. 3 4 Kinds of Butt Weld Connection

Structures (Unit: mm)

P8 TR S O — S, T Uk 22 L R AR AR RS

WA 2 8 T 2S5 1 iR,
1.2 #HEi5e

B F) A P A AR B B 7 2 P R
6 YBORE AV R R 1 4 )N (SR BT A L
HIAE 3 A IRE . A B9 b P 06 A0 < T A R
RS 5 1 AR E R O )T 7R B A
TR % 920 % 7 ae il S AL b HE A7 B ) 7 ik
BRI A RN SR 2 PR .

1.3

RIGEEMNE S E
IR 50 o A VR Al IR R s R 5

o

AR5 B T B T TR M SR B G SR AN DT
P AR R N 14 mm. Sy ik 90 285 7 i
M A A 5 52 0 o A8 A L A I AR B 2 BRI
28 mm A4 L3 RS A 0 L 8 R A 5

FIR
fe >
k9. 120 ,, 120 40, . 320 '
40 120 120 40
0T S | ; | .
i a8 mEm I TORL T
= K l) &
0
o S 3 | .
AU e man 8%
= [ BANE
! &
[ Tt X
4 i T (*1 T ] IT v
63 125 125 63 | 60 | 63 | 63 } 60 |
| 376 e 246 5]
(a) EMAE (b) wAE (c) HEREH
B4 XESLAR (B4 mm)
Fig. 4 Geometric Sizes of Specimens (Unit: mm)
x1 RBESY
Tab.1 Welding Parameters
ST R TEAHS M 42 H A% /mm Ak HE/V /A Y/ (em » min™ D) TR g/ °C
CO, SRR P s8 ER55 1.2 CO, 25 260 28~36 60
F2 MERBER
Tab.2 Test Results of Material Property
U FEE 1/mm AR £,/ MPa BURLRIE fo/MPa | SRPEBUR E.10° MPa | e 6/%
PLN 47 8 477. 67 650. 35 1.99 19. 89
LR 5 480. 40 645. 30 2.09 23. 81
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KA 2 = JE T8 Py /KN | Ji IRALES 6y /mm | HERATE Po/KN | RERAH ou/mm | WG Pr/kN | WAL 6 /mm
SJD-1A 290.0 1. 88 372.2 11.88 358.5 13.65
SID-2A 280.5 2.31 381.5 14. 45 364. 4 17.78
SID-3A 293.3 1. 64 379.7 12.50 372.2 15. 48
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Fig. 13 Finite Element and Test Load-displacement Curves
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Distributions at Failure Stage
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Fig. 15 Distributions of Cracking Index at Failure Stage
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