55 50 % 45 2 3] IR B ¥5HK Vol. 50 No. 2
2018 4 3 J1 ADVANCED ENGINEERING SCIENCES Mar. 2018

AKFE LRI DOI:10.15961/j. jsuese.201700569
SR EREE TSR AEB MR R

M, Rk, & E.0 K
(P42 SUR RS H AR TR, BRI P54 710055)

8 E IR R A S R A S A — Y A 97 0 B R IR 3 A SR A A i P 3
RE 2 DA 3G o 1 X AR AR 422719 ok, SR 45 I fr 28 AR 0, k428 7 B — Ak AR b P S5 M A A 2 X 42, X 34 S [ i
FELG(1:0.6. 1:1.0, 12 1.4) (4 555 A K2 3% 422 B2 T 5 A i (R 0 A 7 B0 8 1 86, X e o i T SR 4410
3R M RAR K | Ty 2= PR AN LA o 1R 4 SR 3 B - 3R A T R Ao R 35 Sy P i 22 i B S SR R AE W
4 SR T AR T 5 0 PN T B v A MR AR AL e, LR A2 P B % Stk T, e 28 o T A YT A Ak AR R A L AR B
I IR Sl WA 77 s A0 U 2R of A 3t R TR 3 o 3 3 A A i R 9 R AL B W] T, 34N IR A B AL & i
G5 T BRI B B L GEAIL T 1] BB 2 AL 5 28 A0 b VR o BB L BB ZR AL TR B BE o 59 il 3 1Y oS LA B R B UAY
B, M2 hr B W A5 T AR — B B RE T, T ARG A 38 A A 2 W) AT A AR h ) B B 7 A AR
FAORTIE R BE LN BB 000 & 4, FLTE Z )5 W RS TR vt 32 AR, 0 SRR A8 T 11 DR KA 1 S 7
35 K T8 38 A A A7 ) P DI ] T A A i P Ay 480 o X AN 56 B 55 Tl AR A5 B S - S M, L) 0 D S 7 A 1
7T 85 v FL A /N A 2, LA LA R Y B L R T Ol 3

SRR 5 Ml s M BT o PR A DUBIR YRR s BAEL AN

FE 4 25:TU391; TU317.1 XRKARERD:A Y E RS :2096-3246(2018)02-0042-08

Experimental Study on Anti-collapse Performance of Beam-column Substructure with
Welded Flange-bolted Web Connection in Minor-axis Direction
ZHONG Weihui, SONG Xiaoyan, MENG Bao, GONG Le
(School of Civil Eng.,Xi’an Univ. of Architecture & Technol.,Xi’an 710055,China)

Abstract: Welded flange-bolted web connection is one of the common joints in the steel structure,and the mechanical performance and failure
mode of the joint is related to the collapse resistance of steel frame closely.To compare and analyze the failure mode,mechanical property and res-
istance mechanism under the condition of progressive collapse,the beam-column substructures of three different span ratios(1:0.6,1:1.0,
1:1.4)with welded flange-bolted web connection in minor-axis direction were selected,which included three columns and two beams,to conduct
monotonic static loading test by alternate load path method.The test results indicated that the fracture of specimens begins with the beam tension
flange,and then part of the main internal force is transferred by the bolts on web,followed by buckling of the compression flange of the beam
end.Finally,specimens are deactivated because of the shear failure on bolt holes or fracture of web and junction plate.The process of anti-collapse
mechanism appears the flexure phase,flexure-catenary mixed phase and catenary phase.It could be found that joint with welded flange-bolted web
connection possesses high redundancy,which has enough rotational capacity after the fracture of tension flange.The catenary could be developed
and take the lead in the following great deformation in two factors,which are the magnitude of the axial tension generated in the beam-column
members,and the sufficient rotation angle of the beam end.The deformation of the beam-column joint is beneficial for the beam-column substruc-
ture to bear the load by collaboration between the beam and the column.For the unequal span specimens,the initial fracture of substructure is al-
ways at the short-span beam with small span-depth ratio and the short beam has better catenary mechanism than the long one.

Key words: connection in minor-axis direction;welded flange-bolted web connection;beam-column substructure;anti-collapse performance;caten-

ary action
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Tab.1 Material properties of specimens
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Fig.3 Detail structure of welded flange-bolted web connec-
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Fig.5 Load-displacement curves and failure phenomenon
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Fig.7 Load-displacement curves and failure phenomenon
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Fig.9 Strain development curves of the beam midspan
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Tab.2 Rotation angle of beam end and ultimate load
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