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Simplified Calculation Method of Pedestrian Suspension
Bridge under Vertical Load

HU Xibing', XIANG Siyu'', FANG Hui"?, YUAN Zhishen'
(1. College of Civil Engineering, Central South University of Forestry and Technology , Changsha 410004, China;
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Abstract:In order to solve the tediously calculative problem of deflection and finite element analysis of the
pedestrian suspension bridge under vertical load, a simplified calculation method was proposed by considering the
flexible structure of pedestrian suspension bridge, neglecting the stiffness of the stiffening beam, and considering the
IP displacement of the main cable, the cable sag effect, and the geometric nonlinearity. The stress —free length and
midspan deflection of bridge main cables with different spans and different rise—span ratios were calculated, and the
application scope and error of the simplified calculation method were analyzed based on the results of the trial calcu—
lation. The calculation accuracy and application scope of the method were verified. Taking a pedestrian suspension
bridge with a span of 117 m as an example, the mechanical properties of the suspension bridge under completed and
vertical load state were analyzed by the calculation method in this paper, and compared with the results of finite ele—

ment analysis and test. The results show that the simplified calculation method proposed has good practicability and
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can provide a reference for the rapid solution and verification of finite element analysis result of pedestrian suspen—

sion bridges in practical engineering.

Key words: pedestrian suspension bridge ; geometric nonlinearity ;simplified calculation method ; rise —span ra—

tio;deflection calculation
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Fig.1 Intermediate computing model
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Tab.1 Calculations of stressless length of main cable pedestrian suspension bridges

100 m 5 NATEE B 150 m #5 ANA TR 200 m EE TR
REFH ARSI A AT 2l AR AT E(E AR A AT Zd
/m /m /em /m /m /em /m /m /em
1/5 109.628 112.756 31.28 164.430 169.724 52.94 219.225 227.110 78.85
1/8 103.990 104.040 4.96 155.971 156.061 9.04 207.941 208.085 14.46
1/9 103.167 103.199 3.24 154.739 154.780 6.00 206.289 206.386 9.62
1/10 102.579 102.808 2.29 153.851 154.266 4.15 206.110 206.768 6.58
1/12.5 101.652 101.753 1.01 152.456 152.631 1.75 203.246 203.519 2.73
1/15 101.136 101.186 0.50 151.683 151.755 0.72 202.205 202.305 1.00
1/20 100.618 100.613 -0.05 150.895 150.865 -0.30 201.149 201.080 -0.69
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Tab.2 Comparisons of calculation results of mid—span deflection of pedestrian suspension bridges

100 m B AFTRERHF 150 m B AFTRERAF 200 m 5 AFTRERHF
REE b me 28 P(ERS HH AT EE ZEE HHE AR 2E{H PUEES
/mm /mm /em 1% /mm /mm /em 1% /mm /mm /em 1%
1/8 104 137 32 23.8 243 297 54.57 18.3 437 508 7.1 14.0
1/9 134 156 22 14.1 304 333 28.99 8.7 545 568 23 4.0
1/10 165 178 -1.3 7.3 374 375 -0.02 0.1 640 632 0.8 -13
1/12.5 251 242 0.9 -3.7 550 541 0.89 -1.6 950 829 12.1 -14.6
1/15 358 311 4.67 -15.0 758 760 -0.25 0.3 1284 997 28.7 -28.8
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Tab.3 Structural parameters of engineering example
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F L5 i Y mm? 7 121.5
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Fig.5 Pedestrian suspension bridge site
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Fig.6 Finite element model of pedestrian suspension bridge
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Tab.4 First comparisons of calculation results of examples

=l SCHR16]EG 45 R AARRIT kIS R TCA 2N ARICTPFAR AR
Jeni S K B m 118.200 118.167 -0.03% 118.166 -0.03%
e ey N AP 582.0 562.4 3.37% 560.8 3.64%
22 GBS /mm — 158 — 169 -6.9%
BRI JI/AN 12.1 11.8 -5.6% 10.7 -14.4%
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Tab.5 Second comparisons of calculation results of examples
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