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Abstract: Under continuous collapse conditions, the short-span joints of semi-rigid steel frame beam-
column structures with unequal spans are first destroyed due to large deformation and the overall bear-
ing capacity of the structure will decline rapidly. The long-span will lose its short-span support, and
the performance cannot be fully utilized. Based on the design concept of increasing the deformation ca-
pacity of short-span joints to improve the utilization of long-span efficiency, aiming at the semirigid
connection joints of the double angle steel of the steel web at the top and bottom angles, this paper ex-
plores the influence of increasing the thickness of short-span top and bottom angle steels and changing
the bolt hole shape of the short-span beam flange on the development of long-span resistance mecha-
nism of sub-structure, and quantitatively explains the exertion degree of long-short-resistance by intro-

ducing cooperative work coefficient. The results show that the increase in the thickness of the short-
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span top-bottom angle makes the resistance provided by the short-span flexural mechanism and the cat-

enary mechanism significantly increase. Due to the long-short-span interaction, the long-span flexural

mechanism and the catenary mechanism are further developed; l.ong bolt hole on the short-span beam

flange is opened. The long round hole makes the short-span node have greater deformation ability,

and the anti-collapse capability is improved. The design of the short span bolt hole length and the top

and bottom angle steel thickness can make the overall performance of the unequal span beam column

sub-structure fully exerted, and realize the ideal state of long and short span synergistic resistance to

external loads.

Keywords: steel frame; unequal span; cooperative work; semi-rigid connection; resistance mecha-

nism

51

[l

A 55 5 A HE R G5 A TR S o R A 1t ) 32 B
F CRE ) R 280t 7E 45 M IR Ah 3 g A b, ol T 0
B Y AR TR BRI S R R IR 5 R B AR AR 4
PRSECTR B, RS IR 25 B SR AURE R AN B e
RAR o Bl R SR O ) R L Y A T 4 A A
TUPEAT T 0 a8 0 T 20 M, 45 R R IR A5 85 1 45 1
TE R AT 26 00 F i B35 B8 R T 55 85 7 454 5
B. Yang %% 780 AS 7] 95 5008 30 R A T 45 1
11 7 156 AVEAE 20 M, B9F 5 3 W45 K 1T 0 BL ) 69 %
P55 ORI G s E AR AR UM G Bom A -H
TE B2 W T 249 w5 R WF ST X G % He e A T A [ 3
e T R G2 e 1 LG X 45 R T 48] 8 1 BE Y B2 5 i L
SR T A R [ R 2 T R A5 E
T I BRI IE HEAT A BROT o, DR A SR R W, N
T 55 5B R T 2 R B B ] B A BR Az B
e BR AT 48 0 AR ST X AN 28 5 24 W 52 i (TR £ 4
AR XA B I ) HME R R A 1 454, TR R T
VEZ Ko M 1 38 0 5 719 AL JE e ) %) SR AT 1 45
Hey VAT 180 35 A BE RS2 I B R T AT A R S P
] T AR B R Bt 5 ik, O TR 2~ Wk i 122 08 XY
A5 B BORE AR A5 R L IR BT R S 5

1 TEBXREEZERZETEHY
B 15 B B 44 2 A0 38 I

L1 NS ERERETFERRE

Sk 56 UE 4K AE 42 2 b 1 45 F B 80 35 B0 4 R A
TE AP, B T SCHR 8] OC T T B = A AU A I
W 32 e R A 1 5 i T I 2k 0 A AT A T
e o R R A A T RT3 gl 2 HM 100 X 150 X

978

6X9(mm) . HW 150X 150X 8 X 10(mm) , ¥ #4 % F
10.9 2% M 16 = 5% J& 8 A o S B8 A 1 4 5 0 10 1
7N, TR AN A I 2 TR .

[= 220 750 |
220 1 T | 220
N 1
[w, W, |w, | W, [w, W, |
+ + + +
+ + + +
[w, |w, W, _1 |W, | W, W, |
| [ | |
450 220 220
T 900 L 1500 _L

PTG B R A

Fig.1 Keycross-section of the test specimen
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Fig.4 Comparison of test and simulation results
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Fig.7 Beam-column sub-structure model
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Table 1 Comparison of load and displacement at the first
fracture point of long and short spans under dif-

ferent thickness of angle steels
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Table 2 Mechanism of length and short - span resistance

of point A under different thickness of angle steels
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short beams under different opening lengths
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Table 4 Comparison of the length - to - short resistance

mechanism of point A under different opening

lengths
FFLK AR I B SR A
BE/mm  #/KN P, EEP. KEP. KEP
0 498 235 110 137 16
30 539 186 149 149 55
34 550 175 152 152 71
38 570 170 158 157 88

K18 BR3a 2 K A A fL T BUR M 2 R &
Fig.18 Loading condition of the angle steels of the top and

bottom angles of the long flange hole of the beam
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Fig.19 Comparison of load-displacement curves
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