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Figure 1 Molecular structure of SBS (Reprinted with permission from Ref. [23]; Copyright 2019 Multidisciplinary
Digital Publishing Institute)
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B2 () IR R SEM BG4 B2 BE AR B RS B4 R 5 (b B I 4 5 0k =5 1T Y [l 440
(2017 American Chemical Society WA AT )
Figure 2 (a) SEM image of waste rubber powder. The inset is the photograph of the wasted rubber powder;
(b) The topographic image of the surface of a single waste rubber particle. (Reprinted with permission from Ref. [41];

Copyright 2017 American Chemical Society)
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Figure 3 Low temperature performance grade of modified asphalt (Reprinted with permission from Ref. [43];

Copyright 2021 Elsevier)
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Figure 4 Fluorescence microscope image of SBS modified waterproof asphalt with different penetration

(Reprinted with permission from Ref. [46]; Copyright 2020 Editorial office of New Building Materials)
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Figure 5 (a,b) SEM images of surface unmodified ZnO modified asphalt; (c,d) SEM images of surface modified ZnO
modified asphalt; (e,f) SEM images of ZnO/TiO,/SBS composite modified asphalt (Reprinted with permission from
Ref. [56 ]; Copyright 2020 Editorial office of Bulletin of the Chinese Ceramic Society)
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Figure 6 (a) Matrix asphalt. (b) SBS asphalt. (¢) ZnO/SBS asphalt, (d) ZnO/Ti0O,/SBS asphalt
(Reprinted with permission from Ref. [56]; Copyright 2020 Editorial office of Bulletin of the Chinese Ceramic Society)
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Modified Asphalt with Low Temperature Resistance and
Waterproof Ability

SU Hong-wei', YU Xi', LI Zhen-yu'", WU Yuan-peng'” , REN Wen’, YANG Xiao-lin’
(1. Center of Functional Materials for Working Fluids of Oil and Gas Field s School of New Energy and
Materials s Southwest Petroleum University , Chengdu 610500, China ;

2. Sichuan Yang’s Da Waterproof Materials Co. , Ltd, Chengdu 610500, China)

Abstract: With the rapid development of China’s highway industry in recent years and the demand of some construction
industries, the use of asphalt has been increasing. However, asphalt can not be directly used in engineering because of its
flowability at high temperature and easy embrittlement at low temperature. The modification of asphalt by adding different
substances is a major focus of current research. According to the different modified substances added, this paper introduces
the development status of several mainstream modified asphalt, including doped rubber modification, doped SBS
modification, nano particle modification and composite modification, discusses various modification mechanisms.,
summarizes their advantages and disadvantages, and prospects the research direction of low temperature resistant and
waterproof modified asphalt in the future.

Key words: Modified asphalt; LLow temperature resistance; Waterproofing

10. 14028/j. cnki. 1003-3726. 2022. 12. 006





