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Effect of boulders on subsidence due to underground excavations

ABSTRACT

Prediction of Subsidence due to underground excavation in complicate geological conditions has a mgjor
importance in urban areas. In this study, subsidence is predicted with regard to effects of boulders.
Therefore, by applying different statistical distributions of boulders, such as position, numeric and
volumetric, boulders have been numerically modeled, and results have been evaluated for 5-12 sections of
Tehran subway, Line 1, Tehran, Iran, in which erratic boulders constantly are appeared. This study shows
that boulders have a dual effect on subsidence; before excavation in soft formations, they cause to reduction
in natural ground subsidence. Besides, after excavation they show destructive effects on ground subsidence.
Comparing results of models in different distributions of boulders show that in a constant volume of
boulders, the effect of more boulders with smaller size is much more destroyer than fewer boulders with
bigger size, so that applying common support systems even with high safety factor could not control their
destructive effects. Therefore, subsidence may pass allowable limit by applying unsuitable tunnel support
systems or even with late installation, and destruction in ground surface and buildingsis probable.
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