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0.668 | 0.517 | 0.499 | 0.346 | BEso | 0.588 | 0.439 | 0.429 | 0.270 | BE24
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0.722 | 0.550 | 0.550 | 0.379 | BEs | 0.632 | 0.493 | 0.471 | 0.336 | BEs3
0.565 | 0.429 | 0.400 | 0.275 | BEg | 0.525 | 0.376 | 0.355 | 0.227 | BEs4
0.426 | 0.304 | 0.249 | 0.161 | BEs; | 0.602 | 0.452 | 0.433 | 0.282 | BEss
0.466 | 0.353 | 0.289 | 0.220 | BEs, | 0.617 | 0.477 | 0.442 | 0.318 | BEss
0.446 | 0.342 | 0.288 | 0.200 | BEgs | 0.579 | 0.446 | 0.411 | 0.295 | BEs;
0.446 | 0.330 | 0.260 | 0.196 | BEgs | 0.652 | 0.504 | 0.486 | 0.338 | BEsg
0.482 | 0.357 | 0.308 | 0.213 | BEgs | 0.496 | 0.357 | 0.326 | 0.200 | BEso
0.617 | 0.476 | 0.449 | 0.316 | BEgs | 0.676 | 0.524 | 0.506 | 0.353 | BEgo
0.703 | 0.570 | 0.542 | 0.399 | BEg; | 0.637 | 0.487 | 0.487 | 0.337 | BEg;
0.743 | 0.588 | 0.578 | 0.413 | BEgg | 0.755 | 0.603 | 0.593 | 0.432 | BEs
0.800 | 0.649 | 0.630 | 0.460 | BEgg | 0.775 | 0.651 | 0.616 | 0.483 | BEg3
0.686 | 0.544 | 0.525 | 0.363 | BEg | 0.653 | 0.517 | 0.487 | 0.343 | BEg4
0.632 | 0.469 | 0.451 | 0.287 | BEy; | 0.617 | 0.476 | 0.449 | 0.316 | BEgs
0.809 | 0.636 | 0.636 | 0.463 | BEy, | 0.582 | 0.436 | 0.418 | 0.270 | BEgs
0.680 | 0.547 | 0.518 | 0.371 | BEgs | 0.627 | 0.482 | 0.460 | 0.318 | BEsr
0.724 | 0.579 | 0.569 | 0.415 | BEgs | 0.534 | 0.396 | 0.374 | 0.239 | BEes
0.617 | 0.464 | 0.446 | 0.292 | BEgys | 0.620 | 0.476 | 0.457 | 0.312 | BEgg
0.713 | 0.566 | 0.558 | 0.403 | BEgs | 0.711 | 0.563 | 0.536 | 0.396 | BEzo
0.768 | 0.627 | 0.601 | 0.451 | BEy; | 0.641 | 0.506 | 0.466 | 0.351 | BEx1
0.775 | 0.658 | 0.627 | 0.496 | BEgs | 0.712 | 0.526 | 0.526 | 0.340 | BE»,
0.823 | 0.654 | 0.654 | 0.484 | BEgy | 0.582 | 0.401 | 0.401 | 0.221 | BEs3
0.786 | 0.632 | 0.621 | 0.456 | BEio | 0.864 | 0.732 | 0.711 | 0.557 | BE4
0.690 | 0.529 | 0.520 | 0.367 | BE1; | 0.681 | 0.555 | 0.533 | 0.385 | BEs
0.719 | 0.616 | 0.573 | 0.454 | BE1o, | 0.807 | 0.705 | 0.665 | 0.539 | BE
0.812 | 0.686 | 0.656 | 0.515 | BEp3 | 0.889 | 0.770 | 0.743 | 0.596 | BE77
0.801 | 0.671 | 0.646 | 0.490 | BEys | 0.761 | 0.577 | 0.577 | 0.392 | BEzs
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0.483 | BEss | 0.373 | BE4g | 0.444 | BEy; | 0.446 | BEys | 0.390 | BE;
0.373 | BEss | 0.464 | BE4 | 0.395| BE2s | 0.319 | BEis | 0.574 | BE»
0.442 | BEss | 0.394 | BEs, | 0.338 | BEy | 0.564 | BEis | 0.441 | BEs
0.465 | BEss | 0513 | BEss | 0414 | BEs | 0423 | BEy; | 0.389 | BE4
0434 | BEss | 0456 | BEs4 | 0.343 | BEs1 | 0.381 | BEjs | 0473 | BEs
0.495 | BEsg | 0.301 | BEss | 0.448 | BEs, | 0.407 | BEw | 0.462 | BEs
0.346 | BEsg | 0.422 | BE4 | 0.406 | BEss | 0459 | BE» | 0.515 | BEs
0515 | BEg | 0.450 | BE4 | 0.529 | BEss | 0.393 | BE» | 0.567 | BEg
0.487 | BEesr | 0516 | BEs | 0.436 | BEss | 0.386 | BE, | 0.392 | BEg
0.595| BEs2 | 0507 | BEg | 0.393 | BEss | 0479 | BEys | 0.390 | BEyo
0.631 | BEgs | 0.507 | BEsp | 0.374 | BEs; | 0431 | BEx» | 0.339 | BEu
0.499 | BEgs | 0442 | BEs: | 0569 | BEss | 0.480 | BE2s | 0.484 | BEr
0.465 | BEes | 0.491 | BEs, | 0553 | BEsy | 0.399 | BEy» | 0.520 | BEss
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0.638 | BEgs | 0.528 | BEg | 0.334 | BEs, | 0.714 | BE7s | 0.426 | BEss
0.654 | BEg | 0.460 | BEg:s | 0.320 | BEss | 0.537 | BEss | 0.472 | BEsr
0.623 | BE1o | 0.636 | BEg, | 0.310 | BEss | 0.677 | BE7w | 0.386 | BEss
0.527 | BE1ox | 0.528 | BEgs | 0.342 | BEgs | 0.747 | BE77 | 0.466 | BEgo
0.590 | BE1o2 | 0.571 | BEgs | 0.465 | BEgs | 0.577 | BEss | 0.552 | BExn
0.666 | BE1os | 0.455 | BEgs | 0.553 | BEsy | 0.550 | BE7 | 0.492 | BEn
0.650 | BE1os | 0.559 | BEgs | 0.580 | BEgs | 0.418 | BEgy | 0.526 | BE+
0.611 | BEys | 0.633 | BEsy | 0.287 | BEs: | 0.401 | BEss
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0.001 | BEgs | 0.005 | BEgs | 0.005 | BEss | 0.002 | BE» | 0.002 | BE;
0.004 | BEgs | 0.004 | BEgs | 0.004 | BE4s | 0.004 | BEx | 0.008 | BE»
0.007 | BEg; | 0.003 | BEgs | 0.001 | BEss | 0.003 | BExs | 0.003 | BEs
0.009 | BEgs | 0.004 | BEs7 | 0.003 | BEss | 0.004 | BEx | 0.002 | BE4
0.012 | BEgy | 0.002 | BEg | 0.003 | BE4; | 0.002 | BEx | 0.004 | BEs
0.006 | BEg | 0.004 | BEgy | 0.006 | BEs | 0.003 | BE,; | 0.004 | BEs
0.004 | BEg; | 0.007 | BE7» | 0.005 | BEs | 0.002 | BEy | 0.006 | BE-
0.012 | BEg; | 0.005 | BE7x | 0.005 | BEs, | 0.001 | BEx | 0.008 | BEs
0.006 | BEgs | 0.006 | BE7> | 0.003 | BEs; | 0.003 | BEs | 0.002 | BEg
0.008 | BEgs | 0.002 | BE7z | 0.005 | BEs, | 0.001 | BEs; | 0.002 | BEg
0.004 | BEgs | 0.020 | BE74 | 0.004 | BEsz | 0.003 | BEs; | 0.001 | BEn
0.007 | BEgs | 0.006 | BE7s | 0.002 | BEss | 0.002 | BEss | 0.004 | BEi,
0.010 | BEg; | 0.016 | BE7 | 0.003 | BEss | 0.006 | BEs; | 0.006 | BEis
0.012 | BEgs | 0.025 | BE77 | 0.004 | BEss | 0.003 | BEss | 0.003 | BEw
0.014 | BEg | 0.008 | BE7s | 0.003 | BEs; | 0.002 | BEss | 0.001 | BEss
0.011 | BEwo | 0.007 | BE7 | 0.005 | BEsg | 0.002 | BEs; | 0.008 | BEss
0.006 | BEi: | 0.003 | BEg | 0.001 | BEsg | 0.008 | BEss | 0.003 | BE17
0.009 | BEi, | 0.001 | BEs; | 0.006 | BEg | 0.007 | BEs | 0.002 | BEs
0.015 | BEws | 0.001 | BEs; | 0.005 | BEey | 0.002 | BE4 | 0.002 | BEyg
0.013 | BEws | 0.001 | BEgs | 0.009 | BEs, | 0.004 | BEs | 0.004 | BEx
0.001 | BEgs | 0.012 | BEg | 0.002 | BEs, | 0.002 | BEy;
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Abstract

Mining is one of the most dangerous activities around the world that is always associated
with various incidents, injuries, loss of life and damage. There are a number of safety,
health and environmental hazards in dimensional stone mines that negate and lack
planning to control them can have irreparable consequences. Therefore, risk assessment
is important in these mines. The present thesis aims is preventing the occurrence or
recurrence of costly incidents in the form of providing a model for risk management with
identifying risks, assessing, rating and controlling risks at acceptable levels, so that it can
have a significant impact on the identification of the root causes of events and the transfer
of lessons from incidents to other mineral units. After conducting studies and collecting
information about the causes of the risks, Judgment through the questionnaire was carried
out by the relevant experts and then all the causes of the incident are identified and
arranged in the form of Top, Intermediate and Basic Events in a structure up to the bottom
of the tree, in four main categories of hazards related to machinery, electrical equipment,
manpower and wire cutting machine. Considering the tree model, we used the fuzzy
theory to weigh the root causes in the end, the probability of occurrence for each Top
Event and Basic Event can be achieved. Then, the fuzzy Delphi hierarchy analysis method
was used to calculate the severity of the outcome of each of the Top Events and a risk
matrix for eventual events in dimensional stone mines. The results show that the most
critical risks are hazards related to manpower, Subsequently, the risks associated with the
cutting machine, machine risks and electrical equipment risks were lower. Finally, due to
the control methods, appropriate responses for risk control are presented.

Keywords
Risk Management, Fault Tree Analysis, Fuzzy Theory, Dimensional Stone Mines.
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