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Overview of the presentation 

1. Some definitions and structure of a mining 
project 

2. Pertinent data and their management 

3. Geometrical and geological modelling 

4. Block modelling 
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Project structure in a mine planning package 

DATA 
 

Collection, organise in data bases 

 

GEOMETRICAL 

MODELLING 
 

 

3D representation of the 

mine or quarry 

GEOLOGICAL 

MODELLING 
 

 

Geological structure 
 

BLOCK 

MODELLING 

 

Distribution of 

properties in the 

deposit 

EVALUATIONS,…  

WHITTLE 4D – 4X 
CONTROL, PLANNING 

OPTIMISATION 

OF PRODUCTION 
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Collecting pertinent data – cores and core 
analysis: grades, density, mechanical 

properties… 
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X= 126304.089    Y=123743.303     Z= 88.965  

SAMPLES 
Case of white cement production 

by CBR – Harmignies: 
 

The iron oxides content is to be  

prohibited to avoid coloring the white 

cement. 

An example of data: grade or chemical 
composition 
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S1: N30°E 

S2: N100° - 120°E 

S3: Stratification 

} Dipping > 80° 
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Analysing the rock mass fracturing 



Université de Mons 

N30°E 

N100°E 

Mapping the main directions and density – 
Milieu’s quarry Tournai 
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Qualification of the rock mass by the GSI index: 
the colour code 
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Mechanical logging by measuring drilling 
parameters – Milieu’s quarry Tournai 
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An Ingersoll-Rand T4 production drilling rig 
has been equipped with a real time 
monitoring system (Lim system). 

 

Measured parameters:  

-Depth from top (each cm) 

-Rate of penetration (Va) 

-Hydraulic pressure on the bit (Po) 

-Rotation speed (Vr) 

-Rotation Torque 
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Raw data collected from log measurements 
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Drilling data processing: 

•Identification of the hole 

number 

•Calculate the mechanical 

strength of the rock using 

the E’ concept 

•Performing sliding means to 

smoothen the curves 

•Plot the variation of E’ 

parameter 

=> Identification of quality 

zones. 

 

Influence de la moyenne glissante
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Sans Moyenne Glissante Avec Moyenne Glissante.
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Database: Workspace 
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General theory 
Application on the Massif 1 

kimberlite pipe of MIBA 
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Statistical analysis of data: distributions 
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  (h) =  
1

2n
 Z(x ) -  Z(x  +  h)   i i

i=1

n 2
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Geostatistical analysis: setting the variogram 
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Harmignies: representation of drillholes on the 
deposit and corresponding characteristics 
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Mapping of the E’ energy factor per meter on 
the Milieu’s quarry in Tournai Belgium 
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Mapping of drillhole data in terms of grade 
(ct/m³) on the Massif1 Pipe of MIBA - DRC 

Position of drillholes 

 Grade variation 
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Used to create topographical sufaces, faults, roof and footwall of 
seams, distribution of parameters on a given plane, slope faces, 
etc. 

 

Used methods for horizontal or low-dipping seams : 

a. Triangulation 

b. Laplace’s grids 

 

For more complicated shapes: 3D rings are recommended 
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Geometrical and geological modelling 
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Overburden 

Nouvelles and Obourg chalk 

Spiennes chalk 

Trivières chalk 

Prof. J-P. Tshibangu     |     Service Génie Minier  - Geologica Belgica 2012 

Harmignies: geological model built using 
Laplace’s grids 
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Milieu: combination of geology and surface 
topography 



The surveyed points 
exhibiting this characteristics 
seem to belong to the same 
plane 

East 3  

East 4  

Layer of trans-bed clay material in 

the N-E zone: tectonic ramp 

Hypothetic plane of the 

tectonic ramp in a 3D 

model. 

 

Taking into account some particular tectonic 

structures 
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Bernissart: underground mine 
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RAT LILAS

RAT GRISE

RSF (et/ou D.Strat)

RSC

SDB

BOMZ

SDS

BOMZ

CMN

RGS

BRECHE

KUNDELUNGU

1Cm = 0.032Km

Ruashi 1 

Ruashi 2 et 3 
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Ruashi copper deposit: example of a complex 
geometry 
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Three methods can be used: 

a.Nearest point method (Massif 1 kimberlite pipe D.R. Congo)  

b.Inverse distance  

c.Geostatistical kriging 

 

For the inverse distance and the geostatistical methods the 
estimator of the unknown variable (grade, density, strength, etc.) 
if of the form: 
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nn332211i

n

1=i

* x + . . . x + x + x =  x = Z  i
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Block modelling 
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CaO content (%) : 

 ■: 99,6 – 99,7 

 ■: 99,7 – 99,77 

 ■: 99,77 – 99,8 

 ■: 99,8 – 99,85 

 ■: 99,85 – 99,875 

 ■: 99, 875 – 99,95 
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Chemical composition modelling on the 
Harmignies chalk quarry 
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Distribution of CaO content ont the Tournai’s 
region, case of Pont-a-Rieu layer 
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CaO content 

colour code 

Prof. J-P. Tshibangu     |     Service Génie Minier  - Geologica Belgica 2012 



Université de Mons 

      0-0.1 cts/m³ 

      0.1-1 cts/m³ 

      1-2 cts/m³ 

      2-3 cts/m³ 

      3-4 cts/m³ 

      4-5 cts/m³ 

      5-6 cts/m³ 

      6-7 cts/m³ 

      7-15 cts/m³ 

Average grades: 

-sandstones, sand : 1.31 cts/m³ 

-Epiclastites : 1.9 cts/m³ 

-Xenokimberlites : 2.04 cts/m³ 

-Green Kimberlites : 2.76 cts/m³ 

Massif 1 pipe – Miba : Distribution of grades 
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Thank you for attention 
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