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 With the continuous improvement of the level of urbanization in China, the bearing pressure of supporting 

facilities in cities is also increasing year by year. The current urban aquatic ecosystem cannot meet the needs of 

green sustainable development. The construction of sponge City enables rainwater to permeate, purify and 

accumulate naturally through the permeable paved surface, which not only restores the urban water ecology, 

conserves water resources, but also enhances the city's waterlogging resistance. Starting from the sponge city 

theory, this paper understands the fundamental problems existing in sponge city ecosystem at present, and realizes 

the role of green building environmental protection materials in sponge city ecosystem by using green building 

environmental protection materials through the following problems: great differences in climate conditions, lack 

of coordination of urban greening system, increase of urban hard pavement, high pressure of road drainage 

facilities and serious pollution of road surface, etc.) 
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1 Introduction 
At present, with China's economic development entering a new normal, urban development is facing the severe 
situation of tightening resource constraints, serious environmental pollution and ecosystem degradation. We 
deeply recognize the urgency of low-carbon development and the predicament of ecological city development. 
Sponge city construction is an important practice of low-carbon ecological model. By using the bionics principle, 
functions of hydrology and water quality in natural system are implanted into urban and rural construction. It is 
not only an important measure to implement the construction of ecological civilization, but also a booster for the 
transformation and development of new urbanization, which provides an important guarantee for the sustainable 
development of cities. In the construction of sponge city, green building environmental protection materials play 
a vital role in solving urban ecological problems, and have great economic and social benefits. 
In 2019, KhooTerh Jing, et al. published a paper in the Journal of Ekoloji(Issue 107), entitled “Environmental 
Factors That Affect the Implementation of Green Supply Chain Management in Construction Industry: A Review 
Pape”. This paper aims to explore the factors that influence the level of awareness of GSCM implementation. A 
number of selected journal articles related to GSCM practices have been systematically reviewed, focusing on 
factors that influence the adoption and implementation of GSCM in an organization. Through the literature 
review, a total of 12 factors affecting the implementation of GSCM were identified.(Ogulmus et al., 2016) These 
factors can be divided into four categories: internal incentives, external incentives, internal incentives and 
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external incentives. This study fills the gaps in the adoption and implementation of GSCM in the construction 
industry. The results from this study are intended to assist the department and stakeholders in the green supply 
chain management of the enterprise, and the supply chain provides insight into key factors in the green supply 
chain management of the construction industry. A systematic literature review assessing factors affecting the 
implementation and adoption of GSCM in the Malaysian construction industry. 
Zhang (2017) put forward the correlation and overall construction of green building and sponge city. In view of 
the current urban construction activities, sponge city and green building as the dominant idea of industry 
development, which conforms to the ecological development model respected by the state. With the further 
development of economy, health and energy saving have become the theme of the times, and how to build green 
buildings and sponge cities has become the main goal of the current urban development process. This paper 
discusses the correlation and overall construction between green buildings and sponge cities. Chu (2018) put 
forward the application of permeable paving materials in the construction of sponge cities to build sponge cities, 
so that rainwater can permeate, purify and accumulate naturally through the surface of permeable pavement, 
which not only restores the urban water ecology, conserves water resources, but also enhances the city's 
waterlogging resistance. This paper mainly introduces the connotation and development of sponge city, several 
common permeable paving materials in engineering, and their properties and applications. 
Based on the analysis and study of sponge city ecosystem and the application of green building environmental 
protection materials, from the perspective of sponge city theory, this study finds the problems existing in sponge 
city ecosystem, and proposes to use green building environmental protection materials to realize the ecological 
construction of sponge city, hoping to effectively guide the future research and construction direction of green 
building environmental protection materials in sponge cities in China. 
2 Idea Description 
In the process of sponge city construction, it is necessary to continuously plan and guide sponge city with the help 
of the relevant ideas of green building, so as to ensure the rationality of its construction process. From the current 
construction issues in China, most of the sponge city construction activities have embodied the core idea of green 
building. In the actual development process, green building and sponge city are gradually becoming integrated. 
They are interdependent and influence each other, thus constantly driving the development of our cities. The raw 
materials of green building environmental protection materials are mostly discarded materials in agricultural 
industrial production. After modification and secondary production, they play an environmental protection 
role.(Gerami et al., 2017) They can also reduce energy consumption. Because of the impact of carbon oxides and 
formaldehyde materials on people's health, harmful chemicals cannot be used in green building environmental 
protection materials. Green building environmental protection materials cannot be used because of carbon dioxide 
and formaldehyde materials. Its own characteristics of materials can promote the recycling of materials, its 
performance will be better, which is corrosion resistance, saving resources, and not easy to deform. Green 
building environmental protection materials have contributed to many aspects of sustainable development of 
sponge city and urban ecology. The main contribution is to improve the air quality of the city, alleviate the heat 
island effect of the city, maintain the balance of the urban ecosystem, and provide a good “flexibility” for the city 
in dealing with natural disasters and rainwater floods (Parte etal. 2017; Botting etal. 2017). 
2.1 Sponge city theory 
Sponge, not only can absorb water, but also can be used for cleaning. It is a kind of porous material to select 
sponge according to its tactile and elastic. Sponge city is a kind of image expression, which means that a city can 
have the same performance as a sponge, adapt to the pressure brought by environmental changes, and cope with 
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natural disasters such as floods and droughts freely. When rainwater is abundant, the urban surface can absorb 
water, seep water, store water and purify water by itself; when water resources are scarce, the stored water can be 
“released” for the use of the city. The core of “sponge city” is to increase the service function of the urban aquatic 
ecosystem, reduce the occurrence of urban waterlogging disasters, and comprehensively enhance the water 
resources carrying capacity of the city. 
2.2Existing problems 
At present, in the period of rapid urbanization in China, great progress has been made in the construction of 
sponge cities, but the development of sponge cities in China is still in its infancy. At the same time, there are 
many problems in the application of building greening in the construction of sponge cities, such as the high 
intensity of development and the immature development of related technologies. The main problems of building 
greening under the construction of sponge cities in China are as follows: 
(1) There are great differences in urban regionality, natural hydrology and geomorphology, and climate 
conditions in many cities of China, resulting in uneven distribution of rainy season and obvious difference in 
runoff of surface rainwater in different regions, which brings great difficulties to the application and selection of 
building greening techniques and types. 
(2) Lack of coordination of urban greening system. At present, the construction of sponge cities in China involves 
many aspects, such as roads, residential areas, water systems and building greening. In the construction of sponge 
cities, many areas have always emphasized zoning, and still remain on the level of “water on water”, which 
makes building greening unable to form a complete closed system, without a combined force, and with the 
characteristics of fragmentation. 
(3) Urban hard pavement has increased, the pressure of road drainage facilities is high, the road surface pollution 
is serious, and the urban impermeable underwater pavement has increased sharply. As one of the main hard 
pavement in the city, urban roads account for more than 30% of the construction land. Ordinary urban greening 
construction is difficult to meet the needs of modern cities for ecological environment. 
2. 3The function of green building environmental protection material
In the construction of sponge city, green building environmental protection materials will affect the climate and 
ecosystem of the city to varying degrees. According to the relevant research, the diversity and stability of urban 
ecosystem can improve the local ability to withstand external risks and natural disasters.(Naidu et al., 2018) 
Green building environmental protection materials can balance and maintain the ecosystem well, which is of great 
significance to protect the habitat and living resources of local organisms. Secondly, the theory of sustainable 
development and sponge city is embodied in the control of urban climate and air pollutants, as well as the 
regulation of urban water pollution and flood disasters. Building urban building greening can increase the area of 
rainwater on the basis of reducing the damage to the original natural green space resources. Plants absorb 
rainwater effectively and let rainwater naturally enter the ecological circulation system through soil, thus greatly 
reducing the pressure of urban drainage facilities, and ultimately realizing the purification and storage of 
rainwater, which fully reflects the application of green building environmental protection materials in sponge city 
theory (Fu 2017). 

2.3.1Permeable brick 
Pervious brick is an important part of sponge city construction. Its unique flexible pavement structure brings 

convenience to the maintenance and transformation of pavement. Compared with the whole pavement of 
permeable concrete, its strength is higher. Therefore, it is widely used in pavement of urban roads, squares, parking 
lots and other pavement. It is a high-quality permeable building material by using industrial waste, construction 
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waste, waste glass and other materials, through crushing, screening, organizing reasonable particle size 
distribution, adding binder, forming, drying, high temperature sintering and forming. When it rains, the 
accumulated water can infiltrate underground through interconnected pores (Bendor etal. 2017). Compared with 
ceramic permeable bricks and crevice permeable bricks, this product has low production cost, simple production 
process and easy operation. Its firing temperature is above 1200℃, firing time is 8-12h, forming pressure is 1600t. 
Therefore, it has high strength, weathering resistance, good frost resistance, good permeability, good reusability 
and good ecological and environmental protection. 
2.3.2Cement concrete 
Permeable cement concrete is a kind of porous lightweight concrete made of coarse aggregate, cement and water. It 
does not contain fine aggregate or uses little fine aggregate. It is composed of a thin layer of cement slurry on the 
surface of coarse aggregate and bonds with each other to form a homogeneous honeycomb structure. Permeable 
cement concrete has the following advantages: 
(1) The permeability is good, the porosity of permeable concrete is 15%-25%, and the permeability rate can reach 
31-52L/m/h, which is much higher than the discharge rate of the most effective rainfall under the most advanced 
drainage configuration. It can effectively alleviate the burden of rainstorm on urban drainage system and obviously 
reduce the pollution of Rainstorm on urban water body. 
(2) Good heat dissipation, high porosity concrete pavement increases the air permeability area of the city, 
strengthens the heat exchange between the surface and the air, and reduces the surface temperature, which is 
conducive to alleviating the urban “heat island phenomenon”, regulating the urban climate, improving the growth 
conditions of plants and soil microorganisms, and promoting ecological balance. 
(3) A large number of pores can absorb urban pollutant dust and reduce dust pollution. 
(4) Low noise, light porous permeable concrete pavement, pore can absorb tire noise generated by vehicles driving 
on the road, creating a quiet and comfortable living and traffic environment. 
(5) Good wear resistance, high comfort, no road surface water in rainy days can greatly reduce the safety threat 
caused by night road reflections. In winter, the road surface will not be dangerous because of the water forming 
thin ice, which improves the comfort and safety of vehicles and pedestrians. 
(6) The decorative effect is good. The permeable cement concrete can be made of color concrete by adding color 
pigments or color stones, which can cooperate with the designer's unique creativity and achieve the decorative 
style required by different environments and personalities. 
Because of its remarkable advantages, simple manufacturing process, convenient construction and low cost, 
permeable cement concrete is widely used in integral pavement engineering of permeable pavement. 
2.3.3Other environmental protection materials 
Permeable asphalt concrete is made of asphalt as cementitious material and coarse aggregate with a single particle 
size. When it is used in motor lanes, the designed porosity is 18%-23%. When it is used in non-motor lanes, the 
designed porosity can be reduced appropriately. Asphalt is poor in weatherability and easy to ageing, and its 
performance is greatly affected by temperature. When the temperature rises, it is easy to soften and flow, which 
affects the permeability. On the premise of ensuring that the porosity does not decrease, improving the aging 
resistance, thermal stability of asphalt is the key to ensure the quality of permeable asphalt concrete. Therefore, 
high viscosity modified asphalt with small penetration, high softening point and ductility should be selected when 
preparing asphalt mixture. Compared with permeable cement concrete, asphalt concrete has high cost, but its 
strength is also high, the road surface is smooth and seamless, the driving vibration is small, and the noise is low. 
Permeable asphalt concrete is suitable for the construction of municipal roads and expressways. 
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Pebbles and wood belong to the category of natural pervious materials. The use of pebbles as permeable paving 
materials has a long history. For example, the pebble path in the French Warlord Square complements the 
grassland. Flower street paving, pebble paving and the surrounding environment in gardens are well coordinated, 
which shows the classical cultural flavor of our country. Pebble pavement is made of pebbles with uniform size, 
which are compacted with plain soil. Pebbles with diameters between 50 and 80 mm are selected and fixed with 
1:6 cement mortars. As an integral paving material, the preserved wood has also been widely used in the design of 
modern hydrophilic landscape, which can harmonize with the surrounding natural environment and meet the needs 
of people in pursuit of nature. 

3 Results 
Green building environmental protection materials can also indirectly or directly affect the environment, energy 
and society, so that they can achieve a virtuous cycle and sustainable development. In recent years, many 
countries in the world have realized that green building environmental protection materials are closely related to 
the construction of sponge cities and the sustainable development of urban ecology. Therefore, the current urban 
development also pays more and more attention to the use and renewal of green building environmental 
protection materials. Green building environmental protection materials have contributed to many aspects of 
sustainable development of sponge city and urban ecology. The main contribution is to improve the air quality of 
the city, alleviate the heat island effect of the city, maintain the balance of the urban ecosystem, and provide a 
good “flexibility” for the city in dealing with natural disasters and rainwater floods. Many studies in China and 
abroad have also confirmed the benefits of building greening for the development of urban ecology and sponge 
cities. 

4 Conclusion 
Sponge city construction is a complete and systematic project. In the process of sponge city construction, green 
building environmental protection materials, as a necessary component of the source control of rainwater runoff, 
should be given full attention. At present, the effect of sponge city construction in our country is not ideal. We 
should continue to explore new materials, new technologies and new technologies, gradually solve the problems 
of high price, small bearing capacity and low permeability of permeable pavement materials at the present stage, 
and design new materials with better performance and higher economic benefits, so as to better promote the 
construction of sponge city. 
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