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Parameter Analysis on Concrete-filled Square Steel Tubular

Column-steel Beam Semi-rigid Connection
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Abstract: In order to study the mechanical properties and influencing factors of semi-rigid
connections between concrete-filled square steel tubular column and steel beam, the concrete-
filled square steel tubular column-steel beam semi-rigid connection was taken as research object.
The influence laws of the parameters such as the angle steel thickness, short and long limb length
ratio of angle steel, bolt diameter on the mechanical behavior of the joint were investigated by
numerical simulation. The formula for the initial rotational stiffness of the connection was given.
The results show that the change of the thickness of angle steel has little influence on the initial
stiffness of the connection, but it has great influence on the plastic stiffness and the bearing
capacity of the connection. The short and long limb length ratio of angle steel has obvious
influence on the stiffness and bearing capacity of the connection within a certain range, and it only
has great influence on the bearing capacity of the connection beyond the scope. The change of bolt
diameter has some influence on the bearing capacity and stiffness of the connection, but the
influence degree is small, and it is not the main parameter.
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Fig. 1 Concrete-filled Square Steel Tubular

Column-steel Beam Semi-rigid Connection
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Fig.2 Loading of Component

AR A 5T 45 4 i 4L ) (GB 50009—2012)
Hh G o B R 4 R RE L AR ¢ B AT 4k 60 kN,
F D 0455 28 I A 28 TR By 100 KN 24 i 28 1 K 5
T A5 A 2R 80 V0 ST Wb AR IR BE . B DA
A TT U3 e T 757 268 P A7 28 EL A0/ » X A8 7 B 52 00 /) (L
24 i 0k B — i B » B I — A 2 X P
LA AR D) R

2 SHHW
537 19 2 MR 0 R B2 A AR T R 0



74 EAAFE TEFR

e E AR, O R AR R R — X LR S R AT 4
BT - 45 215 05 a7 207 8 4k (P-A 80 FTas 455 £f)
Mgk (vro <) .
2.1 AWNEE

FMIEE ¢ 53R AT 8,9,10,11,12 mm #E4T
BAERRIBESE . B 3 AR A AR B 15 A58 PA
Mgk, &2 B AR MAMWIEE T RRET . WK
3A[LLE L IEE W (P=0~20 kN)5 4% i 28 5
AT A AN R B AR AR X T R0 4R e 3l WL 3 TG R
KFEMW . 2 fif 4% P= 20 ~40 kN I, Fifi 5 ff1 89 )& &2
BUR AR T B 2 1R KR B B AR, =8
mm 19 [ e 55 A i 2 A0 L AR B B AN IF HJo
LRPRTREIRER K 0 =9~12 mm Ayl 2 B 3 AE
P=30~40 kN [ B# P=10~20 kN F[&E T 50%
ZEAi 0 =8 mm MMMZRAPRA TR T 75.2% ., H
ANTR] £ B9 )R BE R AN N ) = L 4) AL 3R s vl
AU B R B A D R R A AR L DR A
t=8 mm 7 i B INE 2 2 H AR R o

60 PER
e
:'f"_/j-/"—-
i7"

40 7
z 11 — t=8mm
=4 flr“ ----- =9 mm
A i -—-t=10mm

20—/ = ¢t=11mm

— =12 mm
0

0.005 0.010 0.015 0.020 0.025
A/mm

B3 AEAANEETH PA HE
Fig.3 P-A Curves Under Different
Thicknesses of Angle Steels
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Tab.2 Carrying Capacities of Connections Under

Different Thicknesses of Angle Steels

AR (kN - ) B
t/mm R B/ %
P=10~20 kN | P=30~40 kN

8 11 700 2910 75.2

9 14 300 5 750 59.7

10 14 300 6 900 51.7

11 15 900 7 690 51.7

12 16 000 7 750 51.4
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Fig. 4 Stress Nephograms Under Different
Thicknesses of Angle Steels (Unit: MPa)
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Tab.3 Short and Long Limb Ratios of Angle Steels
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Fig.6 P-A Curves Under Different Short and
Long Limb Ratios of Angle Steels
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Tab. 4 Carrying Capacities Under Different
Short and Long Limb Ratios of Angle Steels
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Fig.7 M0 Curves Under Different Short and
Long Limb Ratios of Angle Steels
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Tab. 6 Mechanical Properties of Connections Under

Different Bolt Diameters

2 /mm e h W/ PSR | RN/ | LRI
(kN e merad™") | Kig#E/% | (kN m™1) | Kig#/ %
16 5 258 1604
17 5 342 1.60 1948 0.21
18 6282 17. 60 2112 0.08
19 7114 13.25 2 290 0.08
20 8 036 13.01 2 343 0.02
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Tab.7 Carrying Capacities of Connections Under

Different Bolt Diameters
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Fig. 9 M0 Curves Under Different Bolt Diameters
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Tab. 8 Initial Rotational Stiffnesses of Connections
15 t/mm k S/(kN ¢« m -+ rad ')

1 8 0.67 8 567

2 9 0.67 11 552

3 10 0.67 12 532

4 11 0.67 11 455

5 12 0.67 10 098

6 10 0.53 6 512

7 10 0.73 12 041

8 10 0. 80 11 759
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Tab.9 Comparisons Between Calculated and True

Values of Initial Rotational Stiffnesses
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8 12 051 11 759 2.48
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