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Cohesion

Rock mass values of
Block Litholo USC | deformation rock

number 9y (Mpa) modulus

(MPa) mass
(KPa)

1 Monzonite 3.575 1862 205-220

2 Monzonite 1.402 1050 130-145

3 Monzonite 1.558 760 100-110

4 Monzonite 2.817 1841 195-210

5 Monzonite | 15, 1683 | 220-240

and Diorite
6 Argillite 0.782 966 95-105
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Related Related
Parameter . - Parameter . -
information information
Hole . .
Diameter 90, 127 Stemming One third of
(m) Hole length
(mm)
Specific
Ho'e(r'ne)”gth 13-15 Charge 300-800
(gr/m®)
Bench high 125 Blast Hole Vertical
(m) inclination
Bottom
Burden & 2%x2, 2x3, Charging priming,
spacing (m) | 2.5x3.5,4x5 | configuration | continuous
charge
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PPV -2
USBM =D?(— 1.561
Q (302.07)
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and Hendron | @ =D (m)158
Rai et al. Q =0.0598(PPV xD 2)0.7066
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Name of Predictor

Equation Equations

R .
Duvall & Fogelson, USBM PPV =K (ﬁ) °

R ..
Ambraseys — Hendron PPV =K -(%) ®

Rai et al. Q,., =K.V xD?*
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Parameter PPV (mm/s) R (m) Q (kg/
delay)
Mean 25.244 413.54 1004
Variance 1689 90413 6.898E+5
Standard 411 300.69 83055
deviation
Minimum 1.07 40 101
Median 4,72 341 843
Maximum 137 1179 3313
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Statistical Formulation
criteria
Z[(Ql‘\deas - Qli\lleas )(QliEsti - Q:Esti ):|
. cCc=—-=2 :
Correlation i=n 2 im,  —2
Coefficient, R J Qll\/leas _ervleas) ><Z(Qllisti _Qllisti)
i=1 i=1
Route Mean 1 i=n )
Squslr\slggor’ RMSE = n X iZ:l:(QMeas — Qg )
Variance
ApSOlUte VARE =var QMeas B QESti ><100
Relative Error,
VARE Meas
Variance var —0_.
Accountfor,  VAF = {1—M} «100
VAF Var(QMeaS )

Input the control
factors

Generate a population of
countries randomly and construct
the initial empires

Move the colonies toward their
relevant imperialist

v

| Revolve some colonies |

[ Update the cost of colonies |

Is there a colony in an
empire which has lower
cost than that of the

imperialist?

Yes
\ 4
Exchange the positions of that

imperialist and the colony

No
No

Compute the total costof all |
empires D

v

Is there an empire with
no colonies?

lYes

Eliminate this empire
v

Stop condition satisfied? <

No

Yes
Y

( End )
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Q (Measured)

Model Name R RMSE | VARE VAF
(%)
USBM 0.76 534.98 | 0.2265 0.578
Ambraseysand | 77 | 77388 | 04382 | 0.500
Hendron
Rai et al. 0.73 | 596.64 | 0.2135 | 0.510
Alipour and
Mokhtarian (ICA- 0.8 502.1 0.227 0.626
based)
Alipour and
Mokhtarian (ICAn- | 0.88 397.2 0.191 0.764
based)
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