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Numerical simulation on resisting widening subgrade differential settlement
for joint between new and old pavement reinforced by steel wire mesh

ZHU Jian-hua', LYU Mao-feng*, ZHA Xu-dong®, LIU Hao-jun?

( 1. Quzhou Highway, Port and Fairway Transportation Management Center, Quzhou 324000, China;2. Railway
Group 5 Mechanization of Engineering Limited Liability Company, Changsha 410100, China; 3. School of Tralfic
and Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to determine the reasonable interlayer setting position of joint between
new and old pavement reinforced by RoadMesh steel wire mesh to resist the reverse bending
failure effect of the top of asphalt pavement caused by differential settlement of widening
subgrade, relying on the real old road widening project, three interlayer reinforcement
schemes were selected such as between asphalt surface layers (scheme 1), between surface
layer and base layer (scheme 2) and between base layers (scheme 3). The 10 mm maximum

void value of differential settlement was set at the surface of new subgrade under the outer

Y5 H 81 :2021-08-23

E£WB :BERAABFEES I E (51878077) ; WiVl 48 28 1l iz #i )T B 1T R T H (2010H33) 5 H 4k 5 4 M A R
2y A RS H (2020012 )

BIRAEE ALEEA968—) 5 B PSR TR, EZNF AR AE E LA FRHE A, E-mail:1968326113@qq. com



kb ®E I XFPFRHROE XA F R)

edge of new shoulder. Through the corresponding 3D finite element modeling and numerical
simulation, the comparative analysis of mechanical response of widening asphalt pavement
structure was carried out before and after the RoadMesh steel wire mesh reinforcement and
for the different interlayer reinforcement schemes. The results show that the peak value of
the maximum tensile stress ol pavement surface near the joint and the pavement surlace de-
flection value of double wheel clearance center can be used as the main control indexes of
widening asphalt pavement structure for resisting differential settlement of widening sub-
grade. The order of simulation results for the two indexes under each scheme is scheme 1<C
scheme 2<C scheme 3<C unreinforced scheme, and the two indexes of scheme 1 are 53.4%
and 60. 6% lower than those of the unreinforced scheme, respectively. which indicates that
the joint between new and old pavement reinforced by the RoadMesh steel wire mesh can
significantly improve the ability of widening asphalt pavement structure to resist differential
settlement of widening subgrade. The closer the reinforced interlayer is to the pavement
surface, the more significant the reinforcement effect for resisting reverse bending failure
effect is. Therefore, the optimum reinforcement interlayer is between surface layers, and
the suitable reinforcement interlayer is between surface layer and base layer. The results
can provide reference for the reinforcement design of widening asphalt pavement.

Key words: steel wire mesh; pavement reinforcement; joint between new and old pavement;
widening subgrade; differential settlement; numerical simulation; reverse bending failure
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Table 1 Calculation parameters of each structure layer
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Table 2 Pecak values of 5 evaluation indexes for each scheme
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