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surface in ore area. On this base, if the amount of sum of standard normalized data of supergen ore to hypogens ratio is larger than one, we can conclude that the

main ore bodies exist in the depth and it conserved from erosion processes.
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Effect of Crashed Areola during Blast Advancing on 3dimention
Numerical Analysis of Tunnel's Displacements
"With Respect to 10th km of Gavooshan Tunnel"
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Abstract
In a perfect design of underground spaces, amount of total displacement from the point of stability analysis is fundamental. In empirical
and numerical stability analysis periphery of excavated area is consider as a continued mass. When an underground space is excavated by
blasting process, so periphery of tunnel is damaged by that process. As a result, those materials are not continued. In this research this
area named "Crashed areola". 3 dimensional distinct element methods has more adapted with this area, while compared to other numerical
methods. 3DEC 4.0 which is based on this method was chosen as a numerical codes. 10th kilometers of Gavooshan tunnel which is water
conveyance tunnel is considered as a case study. The part of this tunnel which studied in this research is surrounded by ophiolithic gabbro
rock mass. For modeling of this tunnel two conditions were considered, first with continue media of rock mass and second discontinue
media so called crash areola. One of the advantages of this part of tunnel is installation of instrumentation with very scientific methods and
absence of lining in the other hand. The outputs of numerical solution were shown that modeling by considering crash areola is near to data

collection by instrumentations.
Keywords: Crashed areola, Blast advancing, Numerical modeling, 3DEC, Gavooshan tunnel.
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