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Influencing Factors on CFCST-SCBI1J
Moment-Curvature Skeleton Curves

LI Ming'? ,ZHANG Peinan' ,WANG Yuanging’ ,LIU Yong'

(1. School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 ; 2. Department of Civil
Engineering, Tsinghua University , Beijing , China, 100084 )

Abstract ; In order to provide a basis for how to design concrete filled circular steel tube-steel cas-
tellated beam interior joint with outer annular-stiffener ( CFCST-SCBIJ) , the factors that influence
the moment-curvature skeleton curves are analyzed. 24 such joints with different parameters, inclu-
ding steel yield strength, steel ratio etc,are designed and their load-bearing process under low cy-
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clic repeated horizontal load is simulated with finite element software. The simulation method is
tested by the previous result in the existed paper before simulation. The factors that influence the
moment-curvature skeleton curves are analyzed. It shows that; the flexural bearing capacity
(FBC) , the ultimate flexural bearing capacity (UFBC) and the initial stiffness(IS)of the joints in-
creases obviously with the increasing of steel yield strength,steel ratio and beam to column linear
stiffness ratio ;the axial compression ratio has little influence on the moment-curvature curves ; with
the increase of the width of outer annular-stiffener, the increasing extend of the FBC, the UFBC
and the IS is not large; with the increase of the distance and the distance of the adjacent holes or
the decrease of the opening rate,,the FBC,the UFBC and the IS of the joint increases, but the in-
creasing extend is small and it is more obvious in inelastic stage. It can be concluded that the dis-
tance ,the distance of the adjacent holes and the opening rate are the important parameters that
make OATCFCST-SCBIJ are easier to realize the yield mechanism of “strong column and weak
beam” ,of which the opening rate has the largest influence and the distance of the adjacent holes
has the smallest influence.

Key words : annular-stiffener ; CFST ; castellated beam ; moment-curvature ; skeleton curve
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Fig.1  Structure schematic diagram of concrete

filled circular steel tube-steel castellated

beam interior joint with outer annular-

stiffener
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Table 1 Parameters for concrete filled circular steel tube-steel castellated beam interior joint with outer annular-

stiffener
B R, BEEE IR St BUEH B/ BER/ LR/ JFFL FLEIEE. RARTE RRHZR
g mm  J&/mm 3%/ MPa mm mm mm H mm  F/mm NI

1 1 100 4 345 0.085 0.4 1 100 200 50 0.667 160 50 0.23
2 1 100 4 390 0.085 0.4 1100 200 50 0.667 160 50 0.23
3 1 100 4 420 0.085 0.4 1100 200 50 0.667 160 50 0.23
4 1 100 4 235 0.085 0.2 1100 200 50 0.667 160 50 0.23
5 1 100 4 235 0.085 0.4 1100 200 50 0.667 160 50 0.23
6 1 100 4 235 0.085 0.6 1100 200 50 0.667 160 50 0.23
7 1 266 3 235 0.063 0.4 1100 200 50 0.667 160 50 0.23
8 978 5 235 0.108 0.4 1100 200 50 0.667 160 50 0.23
9 880 6 235 0.132 0.4 1100 200 50 0.667 160 50 0.23
10 1 100 4 235 0.085 0.4 1270 200 50 0. 667 160 50 0.2
11 1 100 4 235 0.085 0.4 940 200 50 0.667 160 50 0.27
12 1 100 4 235 0.085 0.4 780 200 50 0. 667 160 50 0.33
13 1 100 4 235 0.085 0.4 1100 — — — — 50 0.23
14 1 100 4 235 0.085 0.4 1100 200 40 0.53 160 50 0.23
15 1 100 4 235 0.085 0.4 1100 200 60 0.8 160 50 0.23
16 1 100 4 235 0.085 0.4 1100 200 50 0. 667 140 50 0.23
17 1 100 4 235 0.085 0.4 1100 200 50 0.667 200 50 0.23
18 1 100 4 235 0.085 0.4 1100 200 50 0. 667 260 50 0.23
19 1 100 4 235 0.085 0.4 1100 150 50 0. 667 160 50 0.23
20 1 100 4 235 0.085 0.4 1100 360 50 0. 667 160 50 0.23
21 1 100 4 235 0.085 0.4 1100 520 50 0. 667 160 50 0.23
22 1 100 4 235 0.085 0.4 1100 200 50 0. 667 160 70 0.23
23 1 100 4 235 0.085 0.4 1100 200 50 0. 667 160 80 0.23
24 1100 4 235 0.085 0.4 1100 200 50 0. 667 160 90 0.23
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