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Safety Evaluation of 40m Combined
Modular Bridge Super-Structures Based on Transportation
Lifting Methods
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Abstract: The purpose of this study was the analytical safety evaluation on the super-structure of precast modular
bridge using standardized modular members and robotic construction during the transportation routing and lifting
conditions. In order to evaluate the safety performance of the bridge system, 3-D full scale Finite Element (FE) of
40 m standardized modular block was developed in ABAQUS, followed by the analytical study to classify the
structural system according to steel girder structures: 1) modular bridge block lifting method including the steel
girder system; 2) modular bridge block lifting method without the steel girder system. The results from the
analytical study revealed that the maximum stress of each modular member was within the maximum allowable
stresses during lifting condition. However, the stress concentration at the connected area was more critical in
comparison to the behavior of 40 m combined modular blocks during lifting time
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Fig. 1 Design and Configuration of a Module Bridge
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Fig. 2 Lifting Methods
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Table 1. Material Properties
Steel Concrete
Density (t/mm®) 7.8¢-009 2.5e-009
Elastic Modulus(MPa) 205,000 30,891
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Table 2. Case Study for Different Rope Conditions

Type Length Support Conditions
Typel 12m 2 Rope
Type2 12m 4 Rope
Type3 16m 2 Rope
Type4 16m 4 Rope
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