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Study on the Resistance to Continuous Collapse of the Reamed Top and Bottom Web Angle Steel Connection
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Abstract: To deeply explore the influence of the expansion hole size on the continuous collapse resistance performance of the
expansion hole — type top — bottom web steel plate connection beam — column structure, this study takes this type of connection
beam — column structure as the research object. The finite element software Ansys/LS — DYNA is used to establish a model of the
column removal. By analyzing the bearing capacity — displacement curve, internal force development curve and load resistance
mechanism, the accuracy of the model is verified and the influence law of the expansion hole size is revealed. The results show
that: as the expansion hole size increases, the displacement corresponding to the bolt fracture increases, but the structural
ultimate bearing capacity does not change significantly; the beam mechanism of the expansion hole connection is weakened
compared to the conventional hole node under small deformation, but the structural ductility is significantly enhanced; the load
resistance mechanism analysis shows that the structure undergoes the beam mechanism, the mixed action of the beam mechanism
and the catenary mechanism, and the dominance of the catenary mechanism in the collapse resistance process. The bearing

capacity of the catenary mechanism is related to the friction force generated by the bolt slippage. This indicates that the
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expansion design achieves the improvement of the structural ductility and deformation capacity without reducing the bearing

capacity, and the significant enhancement of ductility is crucial for the structure to resist continuous collapse in the large

deformation stage. It shows that the expansion design can enhance the structural collapse resistance performance by optimizing

the synergy of the anti — collapse mechanism.
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Fig. 1 Component dimensions and site assembly drawing
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Table 1 Material testing data sheet
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Fig.2 Loading and boundary conditions of beam — column structures
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Fig.3 Comparison of failure characteristics and finite
element model of TSWA -10
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Fig. 4 Comparison of load — displacement curves between
test and finite element model of TSWA -10

3 MEZEISERESNT

DL - BEES ORI 42, @S FLR TR 20,
30 140 mm {1 0 IS AR A 09 32 12 1) B — RE 25 A0 A B
JUHRTEL, SE AT P ) R R 4R R s B ARPT L 43 B A
] 97 FL R ST R 2 by 0 e S A 5 M RE A S ML A

H KR 5 A BR T Y A 25 1, SREBUR A Y
G4 7, RIS TSWA — 10 X i 1 A B 70 15 76 i 44
Sy K10, JHFLR A 20, 30 140 mm (145 FROCHE
T4 9l 44 K20, K30 F1 K40, KO 3 HE AL 5
HA BROCHERL sl xF LA B S EUEBRLE N ) & R
il 2R 5 e 2T HL I HEA T X EL AT o
3.1 MR AsH

HE 5 AT, Bl PR RS R ITIE K, R
PN RIRIE I I E A, Bk BFR, B -4
TR/, ) R RS SR R ) HE
B IAI0E N DARESL VT WS E IR IAZS - WA D E S 38

ANV FLR S 14 OO 6 0 AR 50 3 4 1 2 — hE 4
NI RIEGEEAMRE, SHERZD T LI BE
FFRE= B B, 5l 77 (% % J DR [ 47 5 Ak MR 1)
Wigdes oy T =k B THBOR =R R RR B

25 KO

——K10
——K20
——K30

54/ (kN/m)

-Sr B8 /mm

(a) THE - fUfHrLk

600 - —=—KO
—e—KI10
| ——K20
500 K30
—— K40 y
= 400 : ol
=] q kA
) CA S/
§ 300 . 1A
Wl !
200 |- £ 24 .
100 |- s
1 1 1 1
0 100 200 300 400

{3745 /mm
(b) B -frfs MLk
B 5 AEHEMER LR 3T E

Fig.5 Comparison of internal force development
curves of different component
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Fig. 6 Load - resisting mechanism
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Fig.7 Comparison diagram of load resistance mechanism
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