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ABSTRACT

In Libya, there are many quarries that produce limestone, for example the quarry
in Suk Alkamees Emisahil. The lack of use of advanced technology for planning and
design of blasting methods led to the under production of raw material. Significantly
lower amounts of raw material are generated from the blasting operation than the
amount needed by the company. There is also an important issue of producing large
sized rock blocks that are not suitable to go through the equipment. These oversized
rocks blocks need to be reduced in size leading to a significant increase in the cost of
production.

The objective of this study is to find methods to control the size of the rock blocks
that are blasted which would be cost effective. This is done by studying the relation
between the drilling and blasting variables as explanatory variables and the weekly
production as response variables of limestone by using the linear regression techniques
with the help of the statistical computer program software (MINITAB). The best fit
regression equation that will help in making a best estimate of the weekly production of
limestone was provided by undertaking a complete set of statistical tests indicating best
subset as well stepwise techniques. The results of this study indicate that there is a
linear relation between the weekly production of rock blocks and the other variables
taken into consideration in this study that affects the end product of the blasting. This
result also depicts the importance of the elements that influence the weekly production
that must be taken into consideration when designing blasting cycle.
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Correlations: Y, X;, X, X3, X4, X5, X¢, X7, X3

Y X1 X2 X3 X4 X5 X6 X7
X1 0.804
0.000

X2 0.811 0.859
0.000 0.000

X3 0.434 0.495 0.512
0.000 0.000 0.000

X4 0.856 0.864 0.952 0.516
0.000 0.000 0.000 0.000
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X5 -0.044 -0.055 -0.066 -0.059 -0.045
0.588 0.502 0.420 0.470 0.579

X6 -0.629 -0.549 -0.512 -0.267 -0.720 -0.082
0.000 0.000 0.000 0.001 0.000 0.314

X7 -0.203 -0.216 -0.158 -0.114 -0.195 0.091 0.229
0.013 0.008 0.052 0.163 0.017 0.265 0.005

X8 0.373 0.338 0.295 0.135 0.331 -0.036 -0.307 -0.830
0.000 0.000 0.000 0.097 0.000 0.663 0.000 0.000

il qsasnd 5l Abslas z3gad (2 1) Gll!
Regression Analysis: Y versus X;, X;, X3, Xy, X5, X6, X7, X3
The regression equation is
Y = - 7489 + 2.80 X1 + 2.05 X2 - 0.023 X3 + 52.6 X4 - 30.2 X5 - 263 X6 + 1223 X7

+ 4170 X8

145 cases used, 7 cases contain missing values

Predictor Coef SECoef T P
Constant -7489 6975 -1.07 0.005
X1 2.796 1.194 2.34 0.021
X2 2.049 6.813 0.30 0.764
X3 -0.0235 0.3212 -0.07 0.942
X4 52.60 22.17 2.37 0.019
X5 -30.16 34.80 -0.87 0.388
X6 -263.5 522.7 -0.50 0.615
X7 1222.9 500.3 2.44 0.016
X8 4170 1212 3.44 0.001

S = 3656.46 R-Sqg = 82.5% R-Sg(adj) = 81.5%
Analysis of Variance
Source DF SS MS F P

Regression 8 8560699875 1070087484 80.04 0.000
Residual Error 136 1818276580 13369681

Total 144 10378976455
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(Stepwise Regression and Best subset) a4 ylo Sl 5l (4 1) g=u!

Stepwise Regression: Y versus X;, X3, X3, X4, X5, X¢, X7, X3

Backward elimination .

Response is Y on 8 predictors,

Step

Constant

X1
T-Value
P-Value

X2
T-Value
P-Value

X3
T-Value
P-Value

X4
T-Value
P-Value

X5
T-Value
P-Value

X6
T-Value
P-Value

X7
T-Value
P-Value

X8
T-Value
P-Value

S

R-5¢g82.48
R-Sg(adj)
Mallows C-p

1
-7489

2.8
2.34
0.021

2.0
0.30
0.764

-0.02
-0.07
0.942

52.6
2.37
0.019

-30
-0.87
0.388

-263
-0.50
0.615

1223
2.44
0.016

4170
3.44
0.001

3656

82.48
81.45
9.0

Alpha-to-Remove: 0.0
with N =
2 3 4
-7509 -8411 -9858
2.8 2.8 2.7
2.35 2.42 2.39
0.020 0.017 0.018
2.1
0.31
0.756
52.3 58.6 60.6
2.42 7.53 9.56
0.017 0.000 0.000
-30 -29 -26
-0.87 -0.84 -0.78
0.386 0.400 0.437
=270 -143
-0.53 -0.46
0.598 0.643
1227 1222 1201
2.48 2.48 2.45
0.014 0.014 0.015
4182 4172 4175
3.49 3.50 3.51
0.001 0.001 0.001
3643 3631 3621
82.47 82.44 82.36
81.59 81.71 81.81
7.0 5.1 3.3

5

145

5

-11910

2.7
2.42
0.017

60.6
9.58
0.000

1166
2.40
0.018

4117
3.47
0.001

3616

81.86
1.9

Best Subsets Regression: Y versus Xj, X», X3, X4, X5, X¢, X7, X3

Mallows X XXXXXXX
Vars R-Sg R-Sg(adj) C-p s 123456738
1 79.7 79.6 16.3 3835.1 X
1 72.7 72.5 70.9 4451.2 X
2 80.9 80.6 9.5 3739.1 X X
2 80.7 80.5 10.5 3752.2 X X
3 81.6 81.3 5.5 3676.2 X XX
3 81.6 81.2 5.6 3677.4 X XX
4 82.4 81.9 1.9 3615.9 X XXX
4 81.7 81.2 6.9 3681.2 X XXX
5 82.4 81.8 3.3 3621.0 X XXXX
5 82.4 81.7 3.8 3627.5 X XXXX
6 82.5 81.7 5.1 3631.2 X XXXXX
6 82.4 81.7 5.3 3633.6 X XXXXX
7 82.5 8l.6 7.0 3643.2 X XXXXXX
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7.1
9.0

3644.
3656.

3 X

XXKXXXX
5 X XXXXXXX

SLell 513Vl Asles £35a3 (5-1) =l

Regression Analysis: Y versus X;, X4, X7, X3

The regression equation is
Y =
145 cases used,

- 11910 + 2.75 X1 + 60.6 X4 + 1166 X7 + 4117 X8
7 cases contain missing values

Predictor Coef SECoef T p

Constant -11910 4765 -2.50 0.014

X1 2.749 1.138 2.42 0.017

X4 60.637 6.331 9.58 0.000

X7 1166.3 486.8 2.40 0.018

X8 4117 1186 3.47 0.001

S = 3615.87 R-Sg = 82.4% R-Sg(adj) = 81.9

Analysis of Variance

Source DF SS MS F P
Regression 4 8548540245 2137135061 163.46 0.000
Residual Error 140 1830436210 13074544

Total 144 10378976455

Source DFSeqg SS

X1 1 7072515818

X4 1 1307283895

X7 1 11237901

X8 1 157502631
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