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1. INTRODUCTION 
Underground infrastructures including macro and micro 

tunnels such as subway tunnels, mining tunnels, water, gas & 

oil supply tunnels, sewer and culverts are always expensive to 

build, repair and maintain but are essential for the wealth 

creation and development of the nations. Therefore, they must 

be built with a long term design life which is related to 

structural and waterproofing stability of tunnel. 

The soil which is covered the underground tunnels 

contain a variety of corrosive materials [10], [12]. Thus, when 

groundwater penetrates towards the tunnel it can absorb all 

these aggressive materials from the soil. Hence, direct contact 

between this aggressive water with the main waterproofing 

membrane causes major damages to waterproofing system of 

the tunnel (Figure 1). Then, after seepage through the main 

waterproofing membrane, this corrosive water by penetrating 

into fabric of the tunnel final lining can cause steel 

reinforcement corrosion and concrete cracks (Figure 2). As a 

result, the water leakages start to damage the final concrete 

structure just a few years after construction of the tunnel.  

As we can see in Figures 1 and 2, the common problem in all 

existing underground tunnels is the lack of a primary water 

reducing system. 
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