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Safety monitoring technology of temporary trestle bridge in shield
construction

XUE Wu-giang!, SHENG Jian-chao?, WANG Zhe?, XU Si-fa?, WANG Rui'-
(1. Tengda Construction Group Co., Ltd., Shanghai 200120, China; 2. Zhejiang University of Technology, Hangzhou 310000, China)

Abstract: In order to ensure the safety of the temporary trestle during transportation and hoisting of shield machines and
vehicles, numerical calculations are performed on the temporary trestle’s concrete cover, vertical and horizontal beams,
and steel columns under vehicle transportation loads through finite element software. Strain gauges are arranged in key
positions of the trestle for real-time on-site monitoring. The results show that the maximum stress values are all at the
weak structure when the vehicle is fully loaded, and the monitored stress values are close to the numerical calculation
results. The monitoring and numerical simulation results meet the maximum allowable stress value and meet the design
and construction requirements. The on-site safety monitoring and simulation calculation methods of temporary trestle
bridge have a certain degree of reliability, which can provide reference for similar projects.
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Fig. 1  First support plan of 50-51 axis road

4k b B T i BT T P 5 S i R n P 2 B
HATBRAAK 24 m, B 9m, P LN ESEES,
P, PG S8 3 MR AR, P
P2 AR AR R IER:

24
61 06 5 06 5 06 6.1
’Il/,lll ’Il/"\l "b'lll
(o)
N o 5 5]
(a) “FiAE
24
6.1 06 5 06 5 06 6.1
"‘b ’lll‘lll F‘D“V
v
©
CH R IS

O
B2 BESRFEERSIZERE (B4 m)

Fig. 2 Pavement cover plan and elevation (Unit: m)
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Fig.3 Schematic diagram of column model of transverse
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Tab. 1 Calculation results of equivalent load of cover plate
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Fig. 5 Schematic diagram of axle load distribution (Unit: kN) T3 117.3 177.9 0
3 | () e || B
(a) T 1 (b) T2 (¢) T3
S = = = S
g g 2 N 2 g g
B § f i g
37 224 219 214 209 204 199 194 189 184 8
(d) IR
6 BREMHHTHABEESFIHIRGTHELHLRITEEE (BAL: kN/m)
Fig. 6 Layout drawing of cross-beam under uniformly distributed vehicle load and calculation diagram of the most unfavorable

condition of equivalent uniform load (Unit: kN/m)
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Fig. 7 Calculation results of bending moment and shear force of longitudinal beams under eccentric load and medium load
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Fig. 8 Bending moment and shear diagram of side beam
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Fig. 9 Calculation result of steel column (Unit: kN)
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Fig. 10 Finite element model of cover plate
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Tab.2 Measured data of front shield load (Unit: F frequency mode)
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Fig. 15 The position of the transport vehicle of the medium shield machine relative to the trestle bridge
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