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new

pl zone

e kaf ;s
gen zone b p0 40 40 0 p1 390 40 0 p2 40 290 0 p3 40 40 20 size 350 250 20
gr marn

gen zone b p0 0 0 0 p1 430 0 0 p2 40 40 0 p3 0 0 20 p4 390 40 0 p5 40 40
20 p6 430 0 20 p7 390 40 20 size 350 40 20 gr marn

genzoneb p0000p140400p203300p30020p4402900p50330
20 p6 40 40 20 p7 40 290 20 size 40 250 20 gr marn

gen zone b p0 40 290 0 p1 390 290 0 p2 0 330 0 p3 40 290 20 p4 430 330 0
p5 0 330 20 p6 390 290 20 p7 430 330 20 size 350 40 20 gr marn

gen zone b p0 390 40 0 p1 430 0 0 p2 390 290 0 p3 390 40 20 p4 430 330 0
p5 390 290 20 p6 430 0 20 p7 430 330 20 size 40 250 20 gr marn

;5 kansar ;;;
gen zone b p0 40 40 20 p1 390 40 20 p2 40 290 20 p3 40 40 26 size 350
250 6 gr travertan

gen zone b p0 0 0 20 p1 430 0 20 p2 40 40 20 p3 0 0 26 p4 390 40 20 p5 40
40 26 p6 430 0 26 p7 390 40 26 size 350 40 6 gr tra

gen zone b p0 0 0 20 p1 40 40 20 p2 0 330 20 p3 0 0 26 p4 40 290 20 p5 0
330 26 p6 40 40 26 p7 40 290 26 size 40 250 6 gr tra

gen zone b p0 40 290 20 p1 390 290 20 p2 0 330 20 p3 40 290 26 p4 430
330 20 p5 0 330 26 p6 390 290 26 p7 430 330 26 size 350 40 6 gr tra

gen zone b p0 390 40 20 p1 430 0 20 p2 390 290 20 p3 390 40 26 p4 430
330 20 p5 390 290 26 p6 430 0 26 p7 430 330 26 size 40 250 6 gr tra

Y



;;; kongolomera ;;;

gen zone b p0 40 40 26 p1 390 40 26 p2 40 290 26 p3 40 40 32 size 350
250 6 gr kongolomera

gen zone b p0 0 0 26 p1 430 0 26 p2 40 40 26 p3 0 0 32 p4 390 40 26 p5 40
40 32 p6 430 0 32 p7 390 40 32 size 350 40 6 gr kongolomera

gen zone b p0 0 0 26 p1 40 40 26 p2 0 330 26 p3 0 0 32 p4 40 290 26 p5 0
330 32 p6 40 40 32 p7 40 290 32 size 40 250 6 gr kongolomera

gen zone b p0 40 290 26 p1 390 290 26 p2 0 330 26 p3 40 290 32 p4 430
330 26 p5 0 330 32 p6 390 290 32 p7 430 330 32 size 350 40 6 gr
kongolomera

gen zone b p0 390 40 26 p1 430 0 26 p2 390 290 26 p3 390 40 32 p4 430
330 26 p5 390 290 32 p6 430 0 32 p7 430 330 32 size 40 250 6 gr
kongolomera

;;; roobareh ;;;
gen zone b p0 40 40 32 p1 390 40 32 p2 40 290 32 p3 40 40 56 size 350
250 24 gr roobareh

gen zone b p0 0 0 32 p1 430 0 32 p2 40 40 32 p3 0 0 56 p4 390 40 32 p5 40
40 56 p6 430 0 56 p7 390 40 56 size 350 40 24 gr roobareh

genzonebp00032p1404032p2033032p30056p44029032p50
330 56 p6 40 40 56 p7 40 290 56 size 40 250 24 gr roobareh

gen zone b p0 40 290 32 p1 390 290 32 p2 0 330 32 p3 40 290 56 p4 430
330 32 p5 0 330 56 p6 390 290 56 p7 430 330 56 size 350 40 24 gr
roobareh

gen zone b p0 390 40 32 p1 430 0 32 p2 390 290 32 p3 390 40 56 p4 430
330 32 p5 390 290 56 p6 430 0 56 p7 430 330 56 size 40 250 24 gr
roobareh

attach face

> model mech ;:;

Ay



model mech mohr

property bulk 18e9 cohesion 0.75e6 density 2432 friction 37 shear 9e9
range gr marn

property bulk 36e9 cohesion 5.2e6 density 2526 friction 39 shear 13.5e9
range gr travertan

property bulk 36e9 cohesion 5.2e6 density 2526 friction 39 shear 13.5e9
range gr tra

property bulk 19e9 cohesion 3.5e6 density 2537 friction 46 shear 9.5e9
range gr kongolomera

property bulk 3e9 cohesion 0.03e6 density 1910 friction 23 shear 1.2e9
range gr roobareh

ini density 2432 range gr marn

ini density 2526 range gr travertan

ini density 2526 range gr tra

ini density 2537 range gr kongolomera

ini density 1910 range gr roobareh

;;; boundary conditions ;;;

fix x range x -0.1 0.1 any x 429.9 430.1 any
fix yrangey -0.1 0.1 any y 329.9 330.1 any
fixxyzrangez-0.10.1

apply szz -573e3 range z 55.9 56.1

;»» primery conditions ;;;

set gravity 0 0 -10

af



ini szz -1823e3 grad 0 0 24320 range z 0 20
ini szz -134e4 grad 0 0 25260 range z 20 26
ini szz -1184e3 grad 0 0 25370 range z 26 32
ini szz -1032e3 grad 0 0 19100 range z 32 56

Ini sxx -2735e3 grad 0 0 24320 range z 0 20
ini sxx -201e4 grad 0 0 25260 range z 20 26
ini sxx -1776e3 grad 0 0 25370 range z 26 32
Ini sxx -1548e3 grad 0 0 19100 range z 32 56

ini syy -2735e3 grad 0 0 24320 range z 0 20
ini syy -201e4 grad 0 0 25260 range z 20 26
ini syy -1776e3 grad 0 0 25370 range z 26 32
ini syy -1548e3 grad 0 0 19100 range z 32 56

solve

save balancel34.f3sav

ini xdisp 0 ydisp 0 zdisp 0
ini xvel 0 yvel 0 zvel O

»; hafari ;;;
model null range x 0 40 y 161 169 z 20 26

model null range x 40 53 y 40 290 z 20 26

model null range x 57 70 y 40 290 z 20 26

model null range x 74 87 y 40 290 z 20 26
0



model null range x 91 104 y 40 290 z 20 26

model null range x 108 121 y 40 290 z 20 26
model null range x 125 138 y 40 290 z 20 26
model null range x 142 155y 40 290 z 20 26
model null range x 159 172 y 40 290 z 20 26
model null range x 176 189 y 40 290 z 20 26
model null range x 193 206 y 40 290 z 20 26
model null range x 210 223 y 40 290 z 20 26
model null range x 227 240 y 40 290 z 20 26
model null range x 244 257 y 40 290 z 20 26
model null range x 261 274 y 40 290 z 20 26
model null range x 278 291 y 40 290 z 20 26
model null range x 295 308 y 40 290 z 20 26
model null range x 312 325y 40 290 z 20 26
model null range x 329 342 y 40 290 z 20 26
model null range x 346 359 y 40 290 z 20 26
model null range x 363 376 y 40 290 z 20 26
model null range x 380 393 y 40 290 z 20 26

model null range x 40 390 y 40 53 z 20 26
model null range x 40 390 y 57 70 z 20 26
model null range x 40 390y 74 87 z 20 26
model null range x 40 390 y 91 104 z 20 26
model null range x 40 390 y 108 121 z 20 26
model null range x 40 390 y 125 138 z 20 26
model null range x 40 390 y 142 155 z 20 26
model null range x 40 390 y 159 172 z 20 26
as



model null range x 40 390 y 176 189 z 20 26
model null range x 40 390 y 193 206 z 20 26
model null range x 40 390 y 210 223 z 20 26
model null range x 40 390 y 227 240 z 20 26
model null range x 40 390 y 244 257 z 20 26
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Abstract:

Due to the increase in demand and the need to increase production and also
the emergence of many problems due to surface mining of building stone
mines such as noise pollution, environmental degradation, etc. should be
towards the use of underground mining methods. The deposit in question in
this research is Kapiol travertine mine in Sarcheshmeh Mahallat mining
complex with a reserve of 1.326 million tons, which has an overburden of
about 60 meters and an average thickness of 6 meters. In this research, in
order to design this mine, numerical methods and FLAC3D software have
been used .To do this, first the information required for mine design is
collected and then, using experimental formulas, the base numbers to start
modeling are obtained. Numerical modeling has been started using these
numbers and by examining the results of the implementation of these models,
an attempt has been made to achieve the best recovery and safety. In order to
achieve the highest possible recovery in different models, an attempt has
been made to reduce the dimensions of the stone columns of the mine and
increase the dimensions of the rooms. To achieve the required safety in each
model, the maximum displacement values are compared with the allowable
displacement value of that model. Finally, the model with a base width of 4
meters and a room width of 11 meters has been determined as the final model
with a recovery of 92.89%, a ceiling safety factor of 1.66 and a pillar safety
factor of 2. Finally, preparation design, equipment and machinery, technical
services, ventilation system and operation plan have been done.

Keywords: Numerical modeling, FLAC3D software, underground mining,
building stone, room and pillar, environment, technical services, ventilation
system, operation plan.
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