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ABSTRACT 
 

     The changes in earth pressure and ground settlement due to the underground 
excavation nearby the existing retaining wall according to the separation distance 
between underground excavation and retaining wall, were studied experimentally. In 
addition, this study tried to prove the arching phenomenon occurred during the 
construction of underground space experimentally. A model tank having 120 cm in 
length, 160 cm in height and 40 cm in width, was manufactured to simulate the 
underground excavation by using 5 separated base wall bodies. The variation of earth 
pressure on the retaining wall was measured according to the underground excavation 
phases by using 10 separated right wall bodies. The results showed that the earth 
pressure was changed by the lowering of 1st base bottom wall, however the earth 
pressure was not changed significantly by the lowering of 3rd base bottom wall since 3rd 
base wall had sufficient separation distance from retaining wall. Lowering of 1st base 
wall induced the decrease of earth pressure in lower part of retaining wall, on the 
contrary, lowering of 1st base wall induced the increase of earth pressure in middle part 
of retaining wall proving the arching effect experimentally. It is necessary to consider 
the changes in earth pressure on the retaining wall in designing the earth retaining 
structure for the sections where the arching effect is occurred. 
 
1. INTRODUCTION 
 
     As the city develops, the ground space is quickly occupied, so the underground 
space utilization is activated. If the excavation of the underground space becomes 
frequent, the existing ground structures and on-construction ground/underground 
structures (e.g. earth retaining wall, tunnel) can be very close to the underground space 
excavation. There have been precedent studies on the individual themes such as the 
earth retaining wall (Altunbas et al. 2017, Bang 1985, Jeon et al. 2013, Tang and Kung 
2010, Zheng et al. 2015) and the underground excavation (Camos et al. 2016, Chakeri 
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