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Overview of the presentation

. Some definitions and structure of a mining
project

2. Pertinent data and their management

3. Geometrical and geological modelling

4. Block modelling




Project structure in a mine planning package

DATA

GEOMETRICAL GEOLOGICAL BLOCK
MODELLING MODELLING MODELLING
Distribution of

properties in the
deposit

' r

»| EVALUATIONS,...

:




Collecting pertinent data — cores and core
analysis: grades, density, mechanical
properties...
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An example of data: grade or chemical
composition
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Analysing the rock mass fracturing

S1: N30°E
S2: N100° - 120°E
S3: Stratification

: - Service Génie Minier - Geologica Belgica 2012 -

Dipping > 80°




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

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




Raw data collected from log measurements

Université de Mons

ﬁﬁeusuﬂ: - Licence 81 - Mode Forasoft ;Iilﬂ
Geosoft - MemoZarke Duossier Wues - Affichage -
OBRHEDESEES BHE& P |
- DATA Fichier | Forage | Fintm) [ bate Modification | = [ 0217005065 MES 18.41 m
-] EXEMPLES :0217D06041.MES ESTOS: OF 21.56  14/12j2006 13:51
-0 Gauraint #oz17006042.MES  ESTOS: 09 2126 15/12/2008 07:43 0 VIA (m/h) 300
- periode1-tr FE0217006043.MES  ESTOS: 10 20,22 15/12/2006 0&:3¢ 0 PO by 150
¥ P '
Operiodst0tr (M8 on0a04e MBS ESTOS: 11 2138 15/12/2006 09:11 0 PL(b) 50
8 DB”°:9“'” T0217D06045. M5 ESTOS: 12 21,00 15/12/2006 05:44 g w R f(h{ 1?2
“.CI Der\odeig-tr 0217006046, MES  ESTOS: 13 2143 15{12/2006 10:22 {trfmin] '
& E:::deH t: TBoz17D06047.MES  ESTOE: O1 1466 15/12(2006 L0:57 0 | S
' P —
B3 periodets %nm?ouema.mss ESTOE: 02 1414 15/12/2005 11:17 = 3
20 periodete PRo27006043.MES  ESTOZ: 03 1413 LS/122006 1143 1
3 periodet? ﬁozwoueosu.MEs ESTOS: 04 1405 15/13/2008 1Z:04
TEOZIFDOE0SIMES  ESTOE: 05 1433 L5/12j2006 12:29
(C1 perinde18 24 2
(1 periode13 r&ﬂozwnusosz.MEs ESTOS: 06 1436 15/13/2008 1249 I
.21 periodez-tr F&ﬂ-ozwnusossms ESTOS: 07 1419 15/12/2008 1306 Ea—
-1 periade2D Poo17006084 MES  ESTOR: 08 1437 15[12j2006 13:99 3
[ perindez1 FEPIPD0C0SE.MES  ESTOR: 09 1440 15/12/2006 13:45
[ perindezz FEO217006056. MBS ESTOR: 10 1428 L§{12/2006 07:00 4
[0 periodeza FEOZIP00G0S7.MES  ESTOR: 11 1438 LS/LZ/Z006 07:24 ‘F i ﬁ=
(0 periode24 ;&:DZI?DDGDSB.MES ESTOS: 12 1431 1/13/2008 0746 5 I~
2 periode2s T0217006050.ME5  ESTOR: 13 1430 18/12/2006 0816 f 'LE_’_-
-~ periode26er Feoeirooenen.MES  ESTOA: 14 1420 18{12/2006 D542 g
-~ Pe”°:ezm 0217006061, MES ESTOZ: 01 1707 18/12{2008 09:21
8 pa”ndeiicr #oz17006062.MES  ESTOZ: 02 18.5¢  16/12/2006 09:51
& p::zd:};' Po0217006063.MES  ESTOZ: 03 1840 16/12/2006 10:25 =
@ Esmdewcr FEOZIP006064.MES  ESTOZ: D4 1845 LH/LZ/Z006 10:55 I__,_’-d'r
1 periodeatar FEOZI7006065.MES  ESTOZ: D5 {751 LSLZ/Z006 11:40 g
- periode32ar ESTOzi 06 134l 18L2j2008 12:19 g’b
(D poriodeaner | | 0217006067 MES ESTO2: 07 1832 18122008 13:25 9
[ periodesdcr F&;Dzuouﬁnﬁa.ws ESTOZ: 08 1838 18122005 1408 '*—LL
[ periodeasar F&;UZ]?DUGUGB.MES ESTOZ: 03 1848 19/12/2005 0705 10
[ periode3ter FE0217D06070.ME5  ESTOZ: 10 16,45 19/12/2006 07:37 {5— _‘;;r'
-] periode@Ter :&:DZI?DDGDTI.MES ESTOZ: 11 1850 19132008 05:06 7" ]
-] periade38er TEOZIFDOEOTZMES  ESTOZ: 12 1832 19/12/2006 DEET
-0 periodeger FE0z17006073.MES  ESTOZ: 13 1842 L1Z(2006 0m12 ;—5
(3 perinded-tr Foozirooenr4. MES  ESTOR: 14 1&EE  19/12(2006 09:43 12
[ periodedter Boe17006075.MES  ESTOZ: 15 1849 19/12/2006 10:40 qT"J
- periodesicr ozi7006076.MES  ESTOZ: 16 18,70 19/12/2006 11:27 13
% DE”U:B“ZE' T 0217006077, MES ESTOZ: 17 1930 19/12/2006 12:03 rl‘ 1"}
) .D DE””::?” FE0217006076,MES  ESTOS: 01 21,24 19/12/2006 12:47 14 _'::""
= p::zd;sz: FEOZIP006070.MES  ESTOR: D2 2003 LWLZ(E006 13:30 ;} % -I:l
= Eamdeqscr T0217006080.ME5  ESTOS: 03 21,02 19/12/2006 13:50 15
1 perioded7er FEoeirooenat MES  ESTOR: 04 2081 201zfan0e 07z E
] periodetBr Feiroocnee. MES  ESTOR: 05 R04  20)1Z(2006 07:49
P i 1B
(1 periodedair F&;UZ]?DDGUSS.MES ESTOS: 06 2101 2Y12/2005 05:25
(2] periode5-tr E0ZiFD0E0S4.MES  ESTOS: 07 20033 20j12/2005 D301
23 periodeser FEOZIP0060B5. MES  ESTOR: 08 2004 Z0JLZ/Z006 09:34 7 =
[ perindes1er FEOz17006056. MES  ESTOS: 09 2003 20{LZ(2006 10:09 | ? E
[ periodeszcr T0217006067.ME5  ESTOS: 10 20.81  20/12/2006 10140 13
(1 periodes3er 0217006058, M5 ESTOS: 11 20,94 20{12{2006 11:13 A -
-1 periodeSdor FEe1rD0cnR.MES  ESTOR: 12 210D 201Z/2006 11:48 13
-1 periadeSSer Floeiroosme0.MES  ESTOR: 13 BLOZ  20M12/2006 12:24
~423 periodeSécr FEOZI7006091 MES  ESTOS: 14 20895 Z0JLZ/Z006 12:59
(3 perindes7er _I ¥ ne17nnanar MEs FsThE; 1% B14n NN Reenns 17aE
([ perinded-tr x| [4
Prét ’i’iNUM
4 Démarrer: J @ é @ J Eol"te de récepti... I a D:\U543DURAV\‘..I bS:\Sct\Duray\Li..‘ I PP-Listes. xls | E5-0103.x\s Microsaft Pawer. .. | Caractérisatiun | EGEUSU“—LH:E... J ‘ « 1358




Drilling data processing:

s|ldentification of the hole
number

El
0 20 40 60 80 100 120 140 160 180 200 220

Calculate the mechanical
strength of the rock using
the E’ concept

*Performing sliding means to
smoothen the curves

Profondeur (m)

*Plot the variation of E’
parameter

=> |dentification of quality
zones.

Sans Moyenne Glissante Avec Moyenne Glissante.
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Database: Workspace

Tahle Principale
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Statistical analysis of data: distributions

Application on the Massif 1

General theory kimberlite pipe of MIBA
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Geostatistical analysis: setting the variogram

n 2
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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/m?3) on the Massifl Pipe of MIBA - DRC

Position of drillholes

— Grade variation
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Geometrical and geological modelling

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




Harmignies: geological model built using
Laplace’s grids

Nouvelles and Obourg chalk

Triviéeres chalk




Milieu: combination of geology and surface

topography
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Taking into account some particular tectonic

structures
!‘ er of trans-bed clay materi

‘the N-E zone: tectonic ramp ,,

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

Hypothetic plane of the
tectonic ramp in a 3D
model.
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Bernissart: underground mine
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Ruashi copper deposit: example of a complex
geometry
Ruashi 1

Eley

Ruashi 2 et 3




Block modelling

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:

n-n

2= A X = AX X, + X+ A X
=1



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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Massif 1 pipe — Miba : Distribution of grades

0-0.1 cts/m3
0.1-1 cts/m3
1-2 cts/m3
2-3 cts/ms3
3-4 cts/m3
4-5 cts/m3
5-6 cts/m3
6-7 cts/m3
7-15 cts/ms3

Average grades:

-sandstones, sand : 1.31 cts/m3
-Epiclastites : 1.9 cts/m3

-Xenokimberlites : 2.04 cts/m3

90 OO0 e 00 0 e

-Green Kimberlites : 2.76 cts/m3



Thank you for attention




