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 RQD, % Jcond GSI   

I  -  65 85 24 28 55 65 1,4 2,6 18 28 

II   35 55 16 20 35 45 0,6 1,2 6 12 

III   10 30 8 12 20 30 0,05 0,3 1 3 

IV   25 45 12 16 25 35 0,3 0,8 3 7 

V   75 92 26 30 60 70 1,8 3,0 24 34 
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GEOTECHNICAL BLOCK MODEL OF A DEEP OPEN-PIT MINE: STRUCTURE, 
METHODOLOGY FOR ATTRIBUTE DEVELOPMENT, AND GEOTECHNICAL RISK 

ASSESSMENT 
 

¹Karimov Sh. V., ¹Qarshiboyev Z. J., ²Qarshiboyeva M. U. 
¹Almalyk Branch of the National University of Science and Technology MISIS, Almalyk, Uzbekistan. 

²Almalyk Mining and Metallurgical Complex, Almalyk, Uzbekistan. 
 

ABSTRACT A geotechnical block model of a deep open pit is proposed  an extension of the classical 
geological-economic block model, in which each elementary block is endowed with a full set of 
geomechanical characteristics. The model concept is built on three principles: unity of the spatial 
framework, hierarchy of derived attributes, and separation of attributes according to the nature of 
their variability over time. Methods have been developed for forming primary attributes  
lithological composition based on indicator kriging with preservation of lithotype proportions for 
mixed blocks, a microfracturing index combining the RQD indicator with joint condition 
characteristics, and the volumetric intensity of macrofracturing based on a DFN model. Pore 
pressure is assigned to blocks based on the solution of a seepage (filtration) problem with filtration 
coefficients differentiated by domain. The safety factor is calculated using the Mohr Coulomb 
criterion with strength characteristics obtained from the Hoek Brown criterion, and the probability 
of failure is calculated using the Monte Carlo method. A classification of blocks into four levels 
of geotechnical risk is proposed, with a set of operating regulations for each class. The model is 
formalized as a set of blocks with an attribute vector generated by a hierarchical transformation 
operator. Verification across 64 sites confirmed the adequacy of the model: a coefficient of 
determination of 0.96 with a mean relative error of 2.7%, a classification accuracy of 86% with a 
Cohen's kappa coefficient of 0.79; the model's errors were shown to be conservative in nature. 

KEYWORDS geotechnical block model, deep open pit, slope stability, safety factor, probability of failure, 
geotechnical risk, indicator kriging, RQD, Geological Strength Index (GSI), Hoek Brown 
criterion, DFN model, volumetric fracture intensity, pore pressure, Monte Carlo method, reliability 
index, risk classification, model verification. 

 

CHUQUR KARYERNING GEOTEXNIK BLOK MODELI: TUZILISHI, ATRIBUTLARNI 
SHAKLLANTIRISH METODIKASI VA GEOTEXNIK XATARNI BAHOLASH 

 
¹Karimov Sh. V., ¹Qarshiboyev Z. J., ²Qarshiboyeva M. U. 

 
²Olmaliq kon-metallurgiya kombinati,  

 

ANNOTATSIYA Chuqur karyerning geotexnik blokli modeli taklif etilgan  bu klassik geologik-iqtisodiy 

beriladi. Model konsepsiyasi uchta tamoyilga asoslangan: 
fazoviy asosning yagonaligi, chiqarilgan atributlarning ierarxiyasi va atributlarning vaqt 

uslubiyotlari ishlab chiqilgan  aralash bloklar uchun litotiplar ulushini saqlab qolgan holda 

birlashtiruvchi mikrodarzlik indeksi, hamda DFN- ng hajmiy 
intensivligi.  filtratsiya koeffitsiyentlari bilan 
filtratsiya masalasining yechimiga asoslanib bloklarga biriktiriladi. 
Xuk ari bilan Mor Kulon mezoni 

qulash ehtimoli esa Monte-Karlo usuli bilan hisoblanadi. Bloklarni 
geotexnik xavf-
yuritish reglamenti taklif etilgan. Model ierarxik almashtirish operatori orqali 

determinatsiya 
koeffitsiyenti 0,96 2,7%, tasniflash aniqligi 86%, Koen koeffitsiyenti 
0,79  
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geotexnik blokli model, chuqur karyer, bortlar
ehtimoli, geotexnik xavf-xatar, indikator kriging, RQD, geologik mustahkamlik indeksi GSI, 
Xuk Braun mezoni, DFN-model, darzlikning hajmiy intensivligi, -
Karlo usuli, ishonchlilik indeksi, xavf-xatarni tasniflash, modelni verifikatsiya qilish.
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