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Tab.1 Parameters of specimens

=2 A (DXLXT)/mm’ (D,XL,XT,)/mm’ (D,XL,X¢)/mm’ X K n
1 CT5681 168X 900X 4 80X 900 3 114X 400X 4 0.50 0.68 0.10
2 ST5681 168X 900X 4 80X 900X 3 114X 400X 4 0.50 0.68 0.10
3 ST3-681 168X 900X 4 50X 900X 3 114X 400X 4 0.30 0.68 0.10
4 ST540-1 168X 900X 4 80X 900X 3 68X 400X 4 0.50 0.40 0.10
5 ST5682 168X 900X 4 80X 900 3 114X 400X 4 0.50 0.68 0.20
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Fig. 1 The structure and dimension of specimens (Unit: mm)
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Tab.2 Properties of steel material

1.2 #FEbikge

PR 328 RS MR RS T Q235 1Y EL4E

(DXt)/mm®  f/MPa F,/MPa E/GPa v /%

Y KRR B IR 11 90 B8 1 S R AT M 1684 268 35  166.30 0315 35.20
MR T A1 R il % AL A8 734 ) (GB/T 228.1— 144 298 494 19770 0332 23.70
2021) "CRLAR I A5 B b B AR T A B Gn 3 2 T 80X 3 283 386 193.20 0.308 24.60
TN Fe 2 W, f R R R 5 BE B R ANORE B B R 68 4 360 570 220.10 0.296 31.00
E R AT s AR i 0 ATARA L, 0 R HEfR % 503 372 507 208.60 0.326 23.20
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Tab.3 Mix proportions and properties of concrete
I o3 ERE 5 kr
KoKW WK wmsK W am BUKH YH& B /mm E/GPa  f,./MPa
W3 V5 181 450 0 170 815 815 6.30 280 30.61 51.20
TR EE 1 181 405 63 153 815 815 6.30 285 31.11 54.70
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Fig. 2 Loading device of pseudo static test
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Tab. 4 Major test results of specimens

WP g =

N,/kN A,/mm

N,/kN A,/mm P 7.
CT568"1 151.60 3.71 205.50 27.45 7.40 190.71
ST568-1 144.50 3.37 206.40 42.30 12.57 282.65
ST540-1 144.71 3.45 206.20 23.75 6.89 129.85
ST568-2 151.60 3.57 200.35 36.75 10.31 219.41
ST3-68-1 120.42 2.56 180.15 29.35 11.46 285.15
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Experimental and analytical studies on seismic performance of
a steel slag CFDST T-joint

ZENG Wu-hua'®, WANG Wei'*, CHEN Qing-yi*, WANG Jun-fang"*,
WU Ying-ziong', ZHUO Wei-dong'
(1. School of Civil Engineering, Sanming University, Sanming 365004, China;
2. Key Laboratory of Intelligent Construction and Monitoring of Engineering Structures in Fujian Province College,
Sanming 365004, China; 3. State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University,
Shanghai 200092, China; 4. College of Civil Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract: Concrete filled double-skin tubular structures (CEFDST) that reuse waste steel slag demonstrate advantages in sustain-
able resource use. The interaction and coordination between steel tube and concrete make CFDST an effective solution to the stabil-
ity issues, considering the expansion characteristic of steel slag. The expansion performance of the steel slag concrete can enhance
the bond between the steel tube and its sandwich concrete. This paper presents a series of tests on a steel slag CFDST T-Joint un-
der pseudo-static loading conditions to investigate its seismic performance. Five specimens were tested, including one ordinary con-
crete test specimen and four steel slag concrete test specimens. The variables tested were concrete type, hollow ratio, diameter ra-
tio, and axial compression ratio. The results show that while the bearing capacity of steel slag concrete specimens is slightly lower
than that of ordinary concrete, the displacement ductility and energy dissipation capacity significantly increased, by 69.46% and
48.20% respectively. As the hollow ratio increases from 0.3 to 0.5, the displacement ductility coefficient of the specimen increases
by 9.69%. When the diameter ratio of branch main increases from 0.40 to 0.68, the displacement ductility coefficient increases by
82.44% . However, when the axial compression ratio increases from 0.1 to 0.2, the displacement ductility coefficient of the speci-
men decreases by 17.98%. A finite element model was established to simulate the hysteretic properties of the specimen. The simu-
lation results are in agreement with the test results, verifying the validity of the finite element model. Based on the verified finite
model, the parameters of influencing factors on the bearing capacity of the specimen were analyzed, and the optimum hollow ratio
of the specimen was found to be about 70%. The use of steel slag greatly improves the seismic performance of the CFDST T-joint

and can be widely used in concrete-filled steel tube engineering structures.
Key words: seismic performance; CFDST; steel slag concrete; hysteretic characteristics; quasi-static test
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