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Investigation of axial bearing capacity of X-nodes in diagrid structures

SHI Qingxuan , WANG Feng, WANG Peng , WU Chao feng
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: Analysis software of ABAQUS is used in nonlinear analysis for X-nodes of diagrid structures under axial
compression load. The calculation formula of bearing capacity for the nodes is proposed based on the stress
distribution of each component of the nodes under axial compressive load, the working mechanism of concrete-filled
steel tubular short columns and the yield criterion of Mises. Then, according to the controls parametric of
intersecting angle, width-thickness ratio, thickness of vertical connecting plate and lining plate, concrete strength
and thickness of stiffening ring, the effect on the applicability of the calculation formula and the bearing capacity for
the X-nodes of diagrid structure was analyzed. The research shows that the vertical connecting plate, lining plate
and stiffening ring of the nodes could all improve the confinement effect of concrete. The parameter of calculation
formula of bearing capacity is reasonable and the precision of calculated results is high. Intersecting angle, width-
thickness ratio and concrete strength all have great influence on the bearing capacity of the X-nodes, while thickness
of vertical connecting plate, lining plate and stiffening ring have little influence on the bearing capacity of
the X-nodes.
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Fig. 1 Architecture view of diagrid structures
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Fig. 2 Diagram of the X-nodes detail/mm
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Fig. 4 Diagram of constraint and loading
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Tab. 1 Parameters and results of simulation and experimental of the specimen
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Fig. 5 Comparison of test and simulation results of specimen J-1
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simulation result of specimen J-1
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Fig. 7 Mises stress contours of steel tube in different stages
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Tab. 2 Comparison of test and simulation and calculated
values results on bearing capacity of joints
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Tab. 3 Comparison and results of parametric analysis
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Fig. 9 Load-displacement curves of nodes with

various intersecting angles
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Fig. 10 Simulated and calculated results on bearing capacity
of nodes with various intersecting angles

4.2 EEL

TEJE LR T AL MR 5 B RE TR Y LR
HARF R BT 8RB 0 &R, TEE RN
B RE £ & E R . K X3, X5,
X6, X7 W4t R 3 Brow, AIE T8 E b B9 fir
2R W 26 20T ORI BRUE 5 T AR H 4
w11, B 12 proR. BB 1L, B 12 wiAn,
AW B i 8 RS Eb 1 28 R RS K T R 3R T B
JE LR R R 2R . AHR Y TER LT 27 B
BB PTREAG: 6 BT EAE 5 A R T RUE W)
BEAF. B X5 R ZE R 10. 3% LA, HARHE
MR ZESAE SO LA, TR A PR SE, R
JEL A NI . BB R TR R A AR, M

TR R - 1k 30 A B2 A 28I, 0 A B 1) A2 T 0 6
{4t 1) AR 28 T # s U AR, T 2K 6D i I
IR BB R . BORZE A A K.

12000
11000
10 000
9000
8000
Z 7000
& 6000
$2 5000
4000

U T T T T T T T T 1

3000
2000 —a—X 6
1 000 —=—X7
00 IE) 22) 3.0 4.0
frfe/mm

B 11 REZEE T S BB 8- R i 2

Fig. 11 Load-displacement curves of nodes with

various width-thickness ratio
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Fig. 12 Simulated and calculated results on bearing capacity
of nodes with various width-thickness ratio
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Fig. 13 Load-displacement curves of nodes with
various vertical connecting plate thickness
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Fig. 14 Simulated and calculated results on bearing capacity
of nodes with various vertical connecting plate thicknesses
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Fig. 15 Load-displacement curves of nodes with

various lining plate thicknesses
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Fig. 16 Simulated and calculated results on bearing capacity

of nodes with various lining plate thicknesses
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Fig. 17 Load-displacement curves of nodes with various

concrete strength
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Fig. 18 Simulated and calculated results on bearing capacity

of nodes with various concrete strength
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Fig. 20 Simulated and calculated results on bearing capacity
of nodes with various stiffening ring thicknesses
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