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Construction Technology and Stress Analysis of Large-span
Orthogonal Cable Net Roof Structure

ZHAO Tong

( Beijing Municipal Construction Group Co., Ltd., Beijing 100024, China)

Abstract; A large-span roof structure is composed of large-span saddle-shaped ring truss and orthogonal
cable net. The number of cables is large and the internal force is large. The reasonable tensioning process
of cables needs to be analyzed and determined from the aspects of structural force and field practice. The
overall construction technology of ring truss, orthogonal cable net and flexible cable of curtain wall is
introduced. The influence of flexible cable tension of curtain wall on the stress and deformation of ring
truss and orthogonal cable net is analyzed by finite element software, and the construction simulation
analysis of the whole process of orthogonal cable net installation is carried out. The analysis results show
that the tension of the flexible cable of curtain wall has little influence on the stress and deformation of
ring truss and the orthogonal cable net. In the actual construction, the tension time of the flexible cable of
curtain wall can be flexibly determined according to the actual situation of the site. The installation
process of orthogonal cable net structure is reasonable, and the forming cable force meets the design cable
force requirements well.
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Fig. 1 Structural profile of curtain wall
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Fig.2 Construction zoning and segmentation of ring trusses
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Fig.3 Design of lifting points
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Fig.4 Design of tensioning points
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Fig.5 Tensioning tooling of flexible cable
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Fig. 6 Flexible cable force of curtain wall in

forming state(unit:N)
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Table 1 Comparison of cable force

e WK RERRERM 2 Rk
) A/kN RZ/KN kN %
C1 2 377 2 267 110 4.9
C2 1 603 1 440 163 11.3
C3 1418 1450 =32 -2.2
W1 3 504 3 440 64 1.9
w2 3 251 3 065 186 6.1
w3 2 890 2 670 220 8.3

25 L TIR BE RS R R R AR IE SR M
MR 52 S35/ AT Al BEAR Hf B4 1 81
GOl E B R, SEBR AR IE SS R W B T i i
BT SHAERIER 32 )1 BIMTA S A AL T o8 4
REHCIRES , B PR ERAT AL B R RS 2 T 7 IE SR M 4
THHITEEHER ot LR, F i AR R Sy ]
PEAT IR SRR OO LUA B BHE
4 EXRMBEREZNSH

LRAIE TR W 22 e X BRI | R T B e
D), 0 5 o T X 52 R T T, TR SO AL DR 5
SR IR B3 B R 5 HEAT PIT AR DR S 1 RS it T

B7 misth
Fig.7 Distribution of points
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Table 2 Comparison of deformation mm
sl AR Fe TR E LR IMPIRS ZMH
B x [f] y I 2 [71) x [71] y [ z [7] x [7] y [ z [
N1 -0.2 -20.2 1.1 -0.3 -16.2 -22.9 -0.1 4.0 -24.0
N2 -8.2 -15.6 -23.8 -26.6 -28.3 -52.9 -18.4 -12.7 -29.1
N3 -17.0 0.5 -62.5 -21.7 1.0 -55.5 -4.7 0.5 7.0
N4 -2.0 0.2 211.5 -1.8 0.2 155.2 0.2 0 -56.3
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Fig. 8 Arrangement of cables

O, At TR B I A2 Ak an &l 10 e, Horbit 120
1~20 AEFHERER T, 5 20 2 Rk E RIE T
I SE Sk 6 XPRGKRPL it T4 21 ~36 Makfifa
FERTOL, 5 37 =N E

E9

BRTER

Fig.9 Finite element model
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Fig. 10 Changing curves of cable force
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