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Mechanical properties on steel and concrete composite joints in reticulated domes
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( Department of Civil Engineering, North University of China, Taiyuan 030051, China)

Abstract; To study the mechanical properties of steel and concrete composite joints under axial compression loads,
ten steel and concrete composite joints with different parameters were tested. The main parameter changes of test
member include: an inner pipe wall thickness and the radius of the circle, the wall thickness of the outer pipe and
the connections between rectangular steel tube and the outer tubes. The experimental results show that steel and
concrete composite joints have much in common with steel and concrete, i.e., it has high capacity and good plastic
deformation capacity under axial compression loads; the wall thickness and radius of inner pipe is larger than the
wall thickness of the outer pipe on the bearing capacity. Connections have greater influence on the joints bearing
capacity than others. The bearing capacity of round steel tube is higher than rectangular one and it will be raised at
least 15% than the same capacity of round steel tubes and rectangular ones. Under axial compression loads, the
failure mode of joints can be divided into central compression failure and spindle deflection failure. Under eccentric
loading, the failure mode of joints is divided into joints failure and steel yield damage of pipe.
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Fig.1 Reticulated shell joint of steel and concrete composite
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Tab.1 Specific design parameters of test components

S A /mm SMRE/mm UL FIE 2P0

1 D80X5 D150x5
2 D95x5 D150x5 A

3 D80X3 Disoxs MV AT

4 D80X5 D150x3

5 D80X5 D150%5 WHEETHE  Q235B
6 D80X5 D150x5

7 D95x5 D150x5

8 D80x3 D150x5 AR AP

9 D80xS D150x3

10 D805 D150%5 T TN

T D AR HA.
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Tab.2  Yield strength and elastic modulus of steel MPa
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Tab.3  Strength and elastic modulus of concrete ~ MPa
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Fig.2  Loading device of steel and concrete composite joint
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Fig.3 A blade loading device
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Fig.4 Layout of strain gauge for steel and concrete composite joints
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Fig.5 Load displacement curves of steel and concrete composite
joints under axial compressive load

600+
500}
400}
z —
= 300
F 200} —6 —7 —8
100 —9 —10
0 5 10 15 20 25 30

{3 ¥ /mm
6 ETHHEATHNERELTHEGT RTHR-UBHLE
Fig.6  Load displacement curves of steel and concrete composite
joints under bending load
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Fig.7  Typical failure modes of steel and concrete composite
joints under axial compressive load
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Fig.8

Typical failure modes of steel and concrete composite
joints under bending load
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Fig.9  Strain of test components steel cover plate and outer
circle steel tube
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Tab.4  Test results of bearing capacity of steel and concrete

composite joints

e WEOREDD  EMORECD WmBURER JEIRRE
i P/ kN Po/ kN % 1A %
1 670 500 — —
2 550 400 0.82 0.8
3 525 400 0.78 0.8
4 630 480 0.94 0.96
5 770 600 1.15 1.2
6 460 360 — —
7 380 280 0.83 0.78
8 400 300 0.86 0.83
9 420 340 0.91 0.94
10 510 400 111 111
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