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An experimental study on the effect of deterioration of drainage system
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SYNOPSIS : Construction of underground structure requires higher standard of planning and
design specifications than in surface construction. However, high construction cost and difficult
working environment limit design level and construction quality. One of the most sensitive
factors to be considered are infiltration and external pore—water pressures. Development of
pore—water pressure may accelerate leakage and cause deterioration of the lining. In this
paper, the development of pore-water pressure and its potential effect on the linings are
investigated using physical model tests. A simple physical equipment model with well-defined
hydraulic boundary conditions was devised. The deterioration procedure was simulated by
controlling both the permeability of filters and flowrate. Development of pore—water pressure
was monitored on the lining using pore pressure measurement cells. Test results identified the
mechanim of pore-water pressure development on the tunnel lining which is the effect of
deterioration of drainage system. The laboratory tests were simulated using coupled numerical

method, and shown that the deterioration mechanism can be reproduced using coupled
numerical modelling method.
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