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Research on structure selection and model test of cast-steel joint
used in the Gymnasium of Shenzhen Universiade Sport Center
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2. State Key Laboratory of Subtropical Architecture Science, South China University of Technology, Guangzhou 510640, China;
3. China Northeast Architectural Design & Research Institute Shenzhen Branch, Shenzhen 518000, China)

Abstract; For designing the key joints of large-span steel structure in the Gymnasium of Shenzhen Universiade Sport
Center, a study on the structure selection of cast-steel joint was carried out. According to the load characteristics of the
prototype joint, a 1:2 model and its loading device were made. By carrying out static loading test on the model, the
stress condition and deformation of the joint was experimentally examined. Results of the experiment and analysis show
that even if the test load reaches 1.3 times the design load, most parts of the joint remain elastic with little
deformation, indicating the satisfaction of the joint design for requirement of safety and applicability. The connection
plate and pin in the joint axis surface were deformed by the pressure, thus enhancement measures were taken press the
plate on the joint directly, then the pin is used as a space limitling element not a shear resistant. It is further shown
that testing and FEM analysis results are compared favorably. Proposal about the study, design and manufacture,
materials inspection of the cast-steel joints was put forward combining with this research.
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Table 1 Chemical composition of cast-steel material

PN AR C Si Mn p S Ni
G20Mn5 0.17% ~0.23% <0. 60% <1.00% ~1.60% <0.020% <0.020% <0.40%
Fz2 HBWNAHE G20Mns 1R
Table 2 Mechanical properties of cast-steel material G20Mn5S
. %ix%lﬂ‘ PIES i A ?ﬁﬁiﬁiﬂﬁw
PAL PR B/ Jef R iR i PUOHOREE  gEfi ] b B AT Piay i T A (QF D)
‘ f, /MPa fo/MPa  8/% S /MPa £, /MPa foo /MPa
IEX(N) 30 300 480 ~620 =20 =60 235 135 310
P (QT) 100 300 500 ~ 650 =22 =60 235 135 325
#3 HABAAERERRT
Table 3 Cast steel shoulder-valley joint prototype and model sizes
e ra— — - : - o
FFPERAS 9 XA %R K/ mm FFAERAR IR XA %R/ mm
12 $ 700 x 16 80 JEE AR 2700 325 x12 -325 x40 1350
& 700 x25 ¢ 700 x70 2000 350 x20 & 350 x 35 1000
6 ¢ 850 x 30 ¢ 850 x80 1500 b 425 x16 (b 425 x40 750
(b 800 x25 (800 x70 1200 (400 x 14 (400 x 35 600
16 & 850 x25 ¢ 850 x90 1500 425 x18 (b 425 x 45 750
13 850 x35 160 JEHR 1200 425 x20 -450 x60 ~ 177 x 60 600
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Fig.5 Solution schematic of F and model loading style
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Fig.6  von Mises’ stress cloud diagram of joint
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Table 4 Shoulder-valley joint prototype and model internal force value

FFE4S N /KN My /kN-m My /kN-m  Q,/kN  Qy/kN ¢, /kN q3 /kN Q /kN F /kN 1.3F /kN
1 JFE 3822 2 -1048 -153 1 -275 1 275 -3831 4981
R -955 0 -131 -38 0 -69 0 69 -958 1245
6 JFE -7532 -523 -1685 -370 -92 -647 -201 677 -7562 9831
MR 1883 -65 -211 -93 -23 -162 -50 169 - 1891 2458
4 JFE 3886 -1760 -2161 -399 -211 -965 -1786 1244 —4080 5304
Bl -971 -220 -270 -100 -53 -241 -196 311 -1020 1326
6 JFI 20666 -26 -493 -138 -2 -189 -10 189 20667 26867
FEE T 5167 -3 -62 -35 -1 0 0 0 5167 6717
5 JFE 11063 0 0 32 1 0 0 32 - 11063 14382
R ~2766 0 0 8 0 0 0 0 2766 3596
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Strain-load curves of measurement point
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Table 5 Measured wall thickness of cast steel nodes

FEpk e H P REJE SEINERE (1222) /mm

vy WA 52 &3 A5 4 WA 5 M 6 W57 A58
16R 45 45.5(0.5) 43.0( -2.0) 46.5(1.5) 46.0(1.0) 49.5(4.5) 47.0(2.0) 48.0(3.0) 48.0(3.0)
16L 45 46.0(1.0) 46.0(1.0) 46.0(1.0) 49.0(4.0) 47.0(2.0) 48.0(3.0) 49.0(4.0) 44.0(-1.0)
6R 40 40.0(0) 37.5(-2.5) 39.0( -1.0) 41.0(1.0) 47.0(7.0) 46.0(6.0) 43.0(3.0) 40.5(0.5)
6L 40 39.5(-0.5) 42.5(2.5) 34.0(-6.0) 44.0(4.0) 40.5(0.5) 38.0(-2.0) 39.0(-1.0) 39.5( -0.5)
4R 35 36.0(1.0) 33.0( -2.0) 34.0( —1.0) 36.0(1.0) 39.0(4.0) 36.0(1.0) 38.0(3.0) 345(-0.5)
4L 35 35.0(0) 36.0(1.0) 39.0(4.0) 35.0(0) 37.0(2.0) 36.5(1.5) 39.0(4.0) 35.0(0)
8R 35 37.0(2.0) 34.5(-0.5) 33.5(-1.5) 36.0(1.0) 36.5(1.5) 39.0(4.0) 37.0(2.0) 34.5(-0.5)
8L 35 39.0(4.0) 35.0(0) 35.0(0) 41.5(6.5) 38.0(3.0) 37.0(2.0) 35.0(0) 36.0(1.0)
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