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Experimental study on damaged hollow slab
beams reinforced by steel wire rope polyurethane cement composite

GUAN Zebin', LI Jin', WU Peng®, CHANG De’>, DONG Xu'"

1. School of Civil Transportation Engineering ,Shandong Jiaotong University , Jinan 250357 , China ;

b

2. Jinan Jinyue Highway Engineering Co. ,Ltd. , Jinan 250101, China

Abstract; In order to study the mechanical properties of damaged hollow slab beams reinforced by steel wire
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rope polyurethane cement composites, the model test of flexural properties of damaged hollow slab beams under
reinforcement conditions is carried out, the variation laws of deflection, crack width and bearing capacity of slab
beams are analyzed, and the failure mechanism of damaged hollow slab beams reinforced by composite materials
is studied. The test results show that, the failure process of preloaded damaged hollow slab beam reinforced by
steel wire rope polyurethane cement composite is divided into three stages:steel wire rope fracture, composite
cracking and bending failure of the whole structure, which belongs to the failure of properly reinforced beam.
The measured yield load and ultimate bearing capacity of the slab beam are 28. 60% and 40. 00% higher than
that of the unreinforced hollow slab beam, respectively. The deflection under the same load is reduced by 22.
81% , the width of the maximum crack is reduced by 52.73%, and the ductility of the beam body is increased
by 57.14%. The yield stage of the beam body is prolonged, and the safety of the hollow slab beam is improved.
Damaged hollow slab beam reinforced by steel wire rope polyurethane cement composites can significantly
improve the overall bearing performance and safety of the beam body.
Keywords: polyurethane cement composite; damaged hollow slab beam; wire rope; reinforcement;
flexural capacity
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The calculation of passenger flow scattering in
urban subway network based on travel impedance

YANG Qun ,LUO Qin LAl Yichun, GUO Zhengyang, LAl Zhipeng

College of Urban Transportation and Logistics, Shenzhen Technology University ,Shenzhen 518118, China

Abstract ; In order to improve the predictive accuracy of passenger flow scattering around urban subway network ,
a comprehensive trip impedance formula was established based on the trip impedance, waiting impedance and
transfer impedance, etc. The calculation model of multi-path passenger flow scattering was formed based on
comprehensive trip impedance, after the effective paths cluster was searched and filtered through the impedance
formula, then the transfer penalty coefficient was set up to reasonably modify the passenger flow scattering with
different routes. Taken the newly opened Line 11 of Shenzhen metro as a numerical example, the variation of
passenger flow scattering in urban subway network is analyzed compared with the old ones of metro Line 1, Line
2, Line 3 and Line 5. The results show that the increase of the transfer passenger flow of each line with the
newly opened Line 11 is different, and the passenger travel alternative paths are added. The centralization of
population and jobs around Line 11 railway station lead to the passenger flow further increase at the Line 11,
which is consistent with the actual operation of passenger flow characteristics, so the calculation model was
verified in terms of validity and applicability.

Keywords: urban railway transit; travel impedance; metro network; passenger flow scattering; transfer

penalty factor
LS L)



