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Dynamic response of concrete continuous box girder bridge
deck pavement layer under coupled action of low temperature
and dynamic load

LI Xiongao' ,WANG Kun'" ,XIE Dandan',SUN Xingchen',JIANG Ziyu'
LI Hongzhen® ,FENG Zhuangzhuang®

1. School of Civil Engineering, Shandong Jiaotong University, Jinan 250357, China;
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Abstract; To address the common issues of cracking, bulging, and delamination in the pavement layer of
concrete continuous box girder bridges, the stress and displacement distribution of the pavement layer under low

temperature and dynamic load coupling effects are investigated. A concrete continuous box girder bridge model
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is established using the finite element software COMSOL to analyze the dynamic mechanical response of the
pavement layer under low temperature conditions and the coupling effects of low temperature and dynamic loads.
The results indicate that under low temperature conditions, the maximum displacement at the top of the
pavement layer reaches 28. 75 mm, with an average principal stress of 0. 79 MPa. Under the coupling effects of
low temperature and dynamic loads, the pavement layer primarily experiences tensile stress, with the tensile
stress in the upper layer being greater than that in the lower layer. The tensile stress in the pavement layer
increases from the center of the load towards the edges, and the maximum displacement of the pavement layer
increases with the increase of the load.
Keywords : concrete bridge ; bridge deck ;temperature-load coupling; mechanical response
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foaming agent are mixed in a certain mass ratio to achieve a flow value of 160-200 mm. Four different numbers
of geogrid reinforcement layers (0, 1, 2, 3 layers) and three wet densities (600, 700, 800 kg/m’) are used.
Square geogrids with a side length of 95 mm and rectangular geogrids measuring 95 mm in width and 395 mm in
length are placed in the test mold. After curing for 28 days, the specimens are demolded, and foam lightweight
soil specimens reinforced with geogrids are prepared. Unconfined compressive strength tests and four-point
bending tests are conducted to analyze the effects of wet density and reinforcement layers on the flexural
performance of foam lightweight soil from the aspects of displacement-load curves, failure modes, displacement-
load characteristics, unconfined compressive strength, and flexural strength. The research findings are as
follows: After loading, the reinforced foam lightweight soil transitions from brittle failure to elastic-plastic
failure, significantly enhancing the flexural performance of the foam lightweight soil by transmitting load to the
interior of the specimen according to the bonding stress mechanism; during the loading process, the foam
lightweight soil primarily bear the load in the early stage, while the geogrid mainly bear the load in the later
stage; the addition of geogrids significantly improves both the unconfined compressive strength and flexural
strength of foam lightweight soil, with the maximum unconfined compressive strength reaching 3. 16 MPa and the
flexural strength increasing by up to 168% ;a predictive equation for unconfined compressive strength based on
wet density and reinforcement layers is established, revealing a good correlation between the ratio of unconfined
compressive strength to flexural strength and wet density.
Keywords : foam lightweight soil ; geogrid; flexural performance; displacement-load curve TG TH)
e oo et ot s ettt ot ettt
(E#% 92 W)
depth, dynamic modulus, freeze-thaw strength splitting ratio, and fatigue life. The low-temperature
performance , water stability, and fatigue life of AC-10-SBS(H) are superior to those of AC-20-SBS(H) , while
the high-temperature stability of AC-20-SBS(H) is better than that of AC-10-SBS(H) ; at a temperature of
15 °C and a loading frequency of 10 Hz, the dynamic modulus of AC-20 and AC-10 high modulus modified
asphalt mixtures are similar. It is recommended that in cold regions, AC-10 and AC-20 high modulus asphalt
mixtures adopt a combination of high-modulus agent and SBS modified asphalt.

Keywords ;: SBS modified asphalt; high modulus asphalt mixture; road performance
(ARGt . TH)



