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A B S T R A C T  A R T I C L E     I N F O 

Flooding is a natural disaster that has occurred most often in 
indonesia since long ago, especially in the rainy season. the 
consequences of this flood can be a disaster that causes risks 
that adversely affect the community. Therefore as one of the 
solutions to water absorption on a small amount of land and 
high rainfall resulting in flooding, an innovation in 
manufacturing in the field of environmentally friendly 
construction was developed, namely Topmix Permeable 
asphalt. topmix permeable asphalt is called porous asphalt. 
This porous asphalt has larger pores than normal asphalt. with 
a porous surface, it allows water to flow and dissipate 
naturally into the soil. this research method is obtained from 
literature studies, data analysis so that the conclusion is 
obtained from the innovation of environmentally friendly 
permeable topmix asphalt to prevent flooding. porous asphalt 
innovations that are effective and efficient in workmanship 
and cost, make environmentally friendly asphalt that can store 
water in the ground and reduce the risk of flooding, especially 
in urban areas. 
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1. INTRODUCTION 
 

Flooding is a natural disaster that has long occurred in Indonesia, especially during the rainy 
season considering that there are so many watersheds in the Indonesian region (Rizkiah, 
2015). Flooding is the inundation of land that is usually dry, occurs because the volume of 
water in a body of water increases. Floods can occur due to the overabundance of water in a 
place due to heavy rains, the equalling of land with rivers, the breaking of river dams, rising 
water at sea level or melting ice. Flooding can be a disaster when it occurs in areas where 
human activities take place. This flood can also cause risks that adversely affect the 
community (Bradford, et al., 2012). 

Disaster risk is an event that is likely to occur and is designed to manage events whose 
countermeasures are not appropriate. This provides learning for the community to change 
the mindset of the importance of disaster management before the disaster occurs. Disaster 
management is a form of government responsibility in protecting each of its citizens as a form 
of human security for each individual in a country (Cesarec, et al., 2020). 

Permeable topmix is also known as porous concrete. The function of Permeable Topmix 
can play a fundamental role in most sustainable urban drainage designs.  Providing an easy, 
long term, answer to surface flooding that can be implemented quickly and cost effectively. 
A new solution for draining and paving concrete quickly and cost effectively. This permeable 
topmix can quickly direct excess water away from roads, parking surfaces and footpaths. 
Unlike conventional concrete, it has a high void ratio of between 20%-35%. This allows the 
risk of surface flooding and contamination of watercourses to be eliminated (Zhang et al., 
2018). 

In recent years, there has been an increasing recognition of the importance of 
implementing sustainable measures to mitigate the impact of flooding in Indonesia. One such 
approach is the implementation of green infrastructure, which involves the use of natural 
systems and materials to manage stormwater and reduce flood risks. Green infrastructure 
strategies include the establishment of green roofs, rain gardens, and urban wetlands, which 
can absorb and store excess water during heavy rainfall. These strategies not only help in 
flood control but also provide additional benefits such as improved air quality, enhanced 
biodiversity, and aesthetic appeal to urban areas (Fennessy and Cronk, 1997). 

Furthermore, community engagement and public awareness play a crucial role in effective 
flood management. It is important to educate and empower individuals and communities to 
understand the risks associated with flooding and to take proactive measures to protect 
themselves and their properties. This can be achieved through the dissemination of 
information about flood-prone areas, early warning systems, and emergency preparedness 
plans (Gwimbi, 2007). Additionally, promoting sustainable land use practices and zoning 
regulations that consider flood hazards can help in minimizing the exposure of vulnerable 
populations to flood risks. 

Overall, a comprehensive approach to flood management in Indonesia should incorporate 
a combination of structural and non-structural measures. While infrastructure solutions like 
permeable topmix can be effective in reducing surface flooding, they should be integrated 
with other strategies such as green infrastructure and community engagement to create a 
holistic and sustainable approach (Kambites and Owen, 2006). By prioritizing flood 
prevention, early warning systems, and community resilience, Indonesia can better adapt to 
its natural conditions and mitigate the adverse effects of flooding, ultimately protecting its 
citizens and promoting sustainable development. 
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2. METHODS 

The research method used is data collection with literature studies. literature study is a 
search for theoretical references used in research that can be found in books, journals, 
research report articles, and trusted sites on the internet (Dewantoro, 2016). The output of 
the literature study is the collection of references that are relevant to the topic discussed. 
literature study also serves as support in problem solving (Saputra, et al., 2021).   

This literature study was conducted to compile this report and data analysis provides an 
idea of innovation in geoporous asphalt. discussion and conclusions are based on an idea of 
technological innovation in the field of infrastructure by creating water-absorbing asphalt 
innovations so that flooding can be avoided. writing is done in stages in several work steps. 
the following is a flow chart used in the research on topmix permeable asphalt innovation 
shown (Sukontasukkul and  Chaikaew, 2006) in Figure 1. 

 

 

 

Figure 1. Flowchart of the topmix permeable asphalt innovation research. 
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3. RESULT AND DISCUSSION 
 

Flooding in Indonesia is not an uncommon occurrence, in fact, flooding is very common in 
major cities in Indonesia. This happens because the land surface is lower than sea level and 
the lack of large water catchment (Koster, et al., 2000). Floods can also hit residential areas 
and not a few victims. Reporting from detik.com according to Aqueduct Global Flood Analyser 
analysis, Indonesia is the sixth country with 80 per cent of the total population affected by 
floods every year and the diagram is depicted (Measey, 2010) in Figure 2. 

 
 
 

 
 

 

Figure 2. Diagram of Disasters by Time 
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One of the factors that cause flooding is the lack of water infiltration that guarantees to 
absorb a lot of water in a short time. Therefore, one of the solutions that can be applied is to 
replace asphalt in areas that are often affected by flooding.  

Topmix Permeable is a hollow concrete that can absorb water at 2000 litres/minute. This 
Permeable Topmix uses Fly Ash base material which can be obtained from the waste of Steam 
Power Plant (PLTU) (Savioz, et al., 2009) and is depicted in Figure 3. 

 

 

 

Figure 3. Asphalt with infiltration 

 

The difference between geoporous asphalt and ordinary asphalt is that geoporous asphalt 
uses a base material that can absorb water faster because it has pores where the absorption 
capacity can be much greater according to construction needs (Pan, et al., 2004). If this asphalt 
is applied, problems caused by drainage and culverts that are clogged with garbage will be 
solved, because garbage will not be an obstacle to this asphalt in absorbing water.  

In addition, this asphalt is also environmentally friendly and can also last for approximately 
40 years (Duncan, 2000) as shown in Figure 4. 
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Figure 4. Asphalt Infiltration Capability Experiment. 

 

The price of making the construction is generally not much different from conventional 
road construction. But in terms of durability, the use of geopore construction is much more 
durable. Meanwhile, if the production is done industrially, the price can be much cheaper 
because the materials used for its manufacture are local (Sun et al., 2020). 

According to ITB lecturer Prof. Bambang, currently a rough calculation of making a road 
with geopore construction for a size of 1 Kilometre and a width of 4 metres, costs around 
Rp1.3 billion. "The price is not much different, but the function is more effective.  

Topmix Permeable, which is a hollow concrete that can absorb water at 2000 litres/minute, 
will be targeted for marketing to the government and communities in Indonesia. The 
government needs to be aware of the floods that always exist in Indonesia, especially in areas 
that are often affected by floods such as Jakarta, Bandung and others (Imansyah, 2012). 
Therefore, it is necessary to come up with solutions so that flooding can be controlled, and 
the Indonesian people to be able to support solutions that can prevent flooding and know 
how the performance of this permeable asphalt to be applied. 

It uses a system commonly used for water recycling, where the water may be 
contaminated, or where the subsoil is impermeable. An impermeable membrane is installed 
over an underground pipe and an outlet pipe installed within the subsoil. Water can be 
captured and harvested for needs such as irrigation, toilet flushing and so on and is shown 
(Ward et al., 2012) in Figure 5. 
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Figure 5. Asphalt Coating. 

 

 

 

On this asphalt there are also advantages and disadvantages including:   

● Advantages  

● Some of the advantages of permeable topmix are Rapid water absorption ensures 
more effective management of large volumes of water 

● Safer roads are created as there is less ponding of water thereby reducing the risk 
of hydroplaning, 

● Reduced risk of flash flooding,  
● Reduced impact on the natural water cycle,  
● Reduced cost of managing large volumes of water,  
● Low surface maintenance costs,  
● No planning permission required in domestic applications such as driveways 

(Marenco and Seidl, 2021). 
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● Disadvantages  

The disadvantage of permeable topmix is that the pores of the concrete can be clogged with 
dirt such as dust, soil, dry leaves. Another disadvantage is that when the temperature is very 
cold, the incoming water will crystallise and freeze which of course will damage the concrete 
structure directly (Harty, 2005). But in Indonesia, you don't have to worry about that problem, 
because the tropics only have summer and rainy season. 

 

4. CONCLUSION 
 

In the research conducted, which discusses innovations in the field of construction 
technology based on environmentally friendly by innovating a permeable topmix, namely 
porous asphalt. this permeable topmix makes a solution in Indonesia to overcome the 
problem of flooding that has long existed, especially in urban areas because this asphalt can 
absorb water and the water is channeled into the soil below the surface of the porous asphalt. 
The advantages of this permeable topmix in addition to being environmentally friendly are 
more effective rainwater management, reduced rainwater management and less complex 
porous asphalt maintenance. although there are drawbacks, this permeable topmix or 
geoporous asphalt experiment is good for Indonesia's flood-prone conditions during the rainy 
season. 
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