Material Sciences #1AFRI2Z, 2022, 12(6), 600-608 Hans )0
Published Online June 2022 in Hans. http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2022.126065

Bk dhEE B RR BT FmiE R R iR E
Sp AR

§Fﬂ%§3 ARE?, BERY, BERS, TR

AR TREEAEARAR, IR BE
AR SGEAR AR TR, IR R
3m%%i$zfsfz7yi@ﬁﬁﬁz\il, AR R#%

Weks HiH: 20224F5 H25H; A ER: 20224F6 H17H; KA H: 20224F6H24H

H B

SRR E LM HE BIKESECT R Rfae e fgm, RAFRETE, BIYRA, RERPIKEREM
BHEHANSH, SR AEXNEIKESHEENARPIKESHER AN REmE. JFRRE, A
Bk S ER SR Z R ST, BiKESERZRAXT B7K B SHE R E 8 S B Uk . Hd, B
KERENMPIKES L. TRERMAFEER, RAEHEREE70%.

e A

Analysis of the Influence of Waterproof
Bond Layer on the Stability of Cement
Concrete Bridge Deck

Xiaochun Guo!?, Yongfu Yang?, Xiangqi Gao'3, Xiubin Sui?:3, Shouqing Liu?

'Shandong Ningliang Expressway Co. LTD., Tai’an Shandong
’Shandong Transportation Institute, Ji'nan Shandong
3Shandong Hi-Speed Tai’an Development CO., LTD., Tai’an Shandong

Received: May 25", 2022; accepted: Jun. 17, 2022; published: Jun. 24™, 2022

Abstract

In order to analyze the influence of parameters of waterproof layer of cement concrete bridge deck
on interlayer stability, the finite element method was used to establish a model, and the thickness
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and modulus of waterproof layer were selected to study their influence on shear stress between wa-
terproof layer and pavement layer and stress measurement between waterproof layer and bridge
deck. The analysis shows that the modulus of waterproof layer has a great influence on the stress
between layers, and the stress between waterproof layer and bridge deck is relatively sensitive.
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Figure 1. Schematic diagram of load distribution (mm)
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Figure 2. Diagram of load along longitudinal direction
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Figure 3. Section of single box and single chamber beam
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Figure 4. Finite element models and constraints
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Table 1. Influence of waterproof layer thickness on stress between pavement layer and waterproof layer
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Figure 5. Influence curve of waterproof layer thickness on pull-out force between pavement layer and waterproof layer
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Figure 6. Influence curve of waterproof layer thickness on shear stress between pavement layer and waterproof layer
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Table 2. Influence of waterproof layer thickness on stress between waterproof layer and bridge deck
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Figure 7. Influence curve of waterproofing layer thickness change on drawing stress between waterproofing layer and bridge
deck layer
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Figure 8. Influence curve of waterproof layer thickness change on shear stress between waterproof layer and bridge deck
layer
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Table 3. Influence of waterproof layer modulus on stress between pavement layer and waterproof layer
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B77K JZ= 45 5 (MPa) 10 25 50 100 150
6, (MPa) 0.1325 0.1291 0.1268 0.1233 0.1212
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Figure 9. Influence of modulus change of waterproof layer on pull-out stress between pavement layer and waterproof layer
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Figure 10. Influence of modulus change of waterproof layer on shear stress between pavement layer and waterproof layer
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Table 4. Influence of waterproof layer modulus on stress between pavement layer and waterproof layer
4 PIKEREXHERESHKER BN AIHFNE

Bli7K B (MPa) 10 25 50 100 150
6; (MPa) 0.0157 0.0188 0.0192 0.0200 0.0201
2 (MPa) 0.0445 0.0516 0.0643 0.0752 0.0763
2 (MPa) -0.1117 —0.1286 -0.1326 -0.1448 -0.1499
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Figure 11. Influence of modulus change of waterproof layer on tensile stress between waterproof layer and bridge deck layer
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Figure 12. Influence of modulus change of waterproof layer on shear stress between waterproof layer and bridge deck layer
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