Thumb rules and Ash’s empirical
formulas for drilling and blasting in

Yopencast mines S
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&3 1. Objectives of Drilling and Blasting Optimizationf%.
- TN

-
.

. Achieve uniform fragmentation for efficient loading &

=N :

‘ cost efficiency.. »}: N . st

yplcal Range /

Rule of Thumb

§20 - 20) x ho,e

diameter (d) commo _ in hard

Larger spacing forfe

ree faces

Spacing i 1.158 - 1.5BEEE

| .
- : i



Typical Range /
Parameter mb Comments
oYMR0 R ule of Thumb

8 — 15 m (normal), Determined by

up to 30 m (large equipment and

Subdrrilli
subdritne
(Extra depth)
W
‘ ChargeLength m column length \‘\ %
. — y Y™

Based on rocki &
0.5-1.0k ‘
harge L 0 E _ g/m \M T x '. N

- |
Delay Interval 8—-25 ms between

& SN0 N
AN RETRAY 0

O N S \ . o, \

SRR

P —

e —

o LAV RN G N
WY AR A
IR B

bR

b )
\ h

sh (1963) developed a set of reIatlonshlps between burdeng

. and other blast design parameters based on extensive field

| .
- : |
- - = 5 . )
. - . ~ i



Formula (in ypical
terms of Burden| Ratio
B) (approx)
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Hole dlameter =165 mm

Rock = Hard limestone (K = 30)
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Burden (B=30x0.165=4.95, m)

Spacmg(S 1.25x4.95=6.19, m)
- T Y.
Stemming (T=0.7x4.95=3.47, m)
i e . :
Subdrilling (J=0.3x4.95=1.49, m) ‘7‘, "
WY T T

Bench height(H=8x4.95=39.6, m ) (usuaIIy truncated
to 12-15 m for equipment) i

Charge length (L_c=15-(3.47 +1.49)=10.04, m)
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Coarse angular ChIpS or crushed stone (not§s
drill cuttings)

! 6. Optimization Techniques |



1. Use of Empirical Design + Simulation Software

- e.g., JKSimBlast, Blastware, ShotPlus, RocBlast, i-

Blast, Vistablast.
- \ .
2. Fragmentation Analysis through drone or digital

3. Vlbratlon Monitoring using seismographs and models
(USBM, Ambraseys-Hendron). '

~ 4. Controlled BIasting_Tgchniques — pre-splitting, cushion
blasting. ool -

5 Blast Pattern Trials — optlmlze burden & spacmg by
\ " monitoring fragmentatlon 'Y
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6. Explosive Energy Distribution Optimization —
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' 8. DRILL HOLE DIAMETER (D) SELECTION

Bench Height HoIe Diameter icaIA lication
(mm) yp ' .'

100 - 115 Small limestone, coal OB
a4 5 =

150 - 165 Iron ore, manganese ore -

200 — 2500+ Hard rock / deep benches . o

- 4 Large surface mines (coal

hub Rules

1. (B = (25 \text{ to } 40) \times D)

2.(B =K_1 \times D), where ( K_1 ) = 25-40 (empirical
constant depending on rock strength). |




3. For hard rock - 30 x D
4. For medium rock - 35 xD
% ' 5. For softrock > 40 x D

Example: = N

‘ For 165 mm hole > B = 165 0.03 = 4.95 m (=5 m)-

Spacmg distance between adjacent holes (in same row). 3
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2. Use 1.15 x B for hard rock, 1.4 x B for soft rock.

3. For staggered pattern >S=1.15xB N, k
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humb Rules
1 (T 0.7 \times B)
2. Alternatlvely, (T= (20 \text{ to } 30) \times D)

3. Minimum stemming Iength 25-30% of hole depth.




‘ | &12 SUB-DRILLING (J) N

‘ Purpose: To av0|d toe and ensure complete floor breakage
\. ‘ 1.(J=(0.2 \text{ to } 0.3) \times B)

\ .

2. Alternatively, (J = (10 \text{ to } 12) \times D)

v Typically 0.8-1.2 m in coal OB, 1.0-1.5 m in hard rock.
t;.‘l‘ .
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& 14. POWDER FACTOR (PF)

| \text{Power Factor (PF)} = \frac{\text{Tonnes of Rock




Hard (Granite, Dolerite)
.

Medium (Limestone', Manganese
\' ~ Ore) _
l ~

Soft (Shale, Sandstone)

~ 7P Target Fragment Size: 0.5 — 1.0 m for efficient Ioading.'
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Thumb Rule
' . |Bench ~ widthi2 3 x bench height (for machinery

5 (safety) s R movement)
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. (B): burden (m) ‘
. (Q): charge per hole (g)

= 18. ENERGY DISTRIBUTIONSENIN
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Thumb Rule

- Used in weak strata or water-bearing zones

AMatch with rock strength (4,000-6,000 m/s
typical for ANFO & emulsion)
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\. & 19. DRILLING PRODUCTIVITY| -
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DriII Type Hole Dla (mm)Avg Output (m/h)
DTH 115 mm

{‘
DTH 150 mm ;I'

t Q , x
) Rotary 250 mm|30-45 ‘ .
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{0 21. FIELD THUMB RULE CHECKLIST




Hole deviation of
Stemming 0.7
Sub-drilling 0.2-0.3 burden
Face angle 75°-80°
Spacing = 1.25  x burden
Row-to-row delay = 30-50 er | ﬁ

\‘ Burden to diameter ratio

v ithin 0.
i @ 22. SAFETY AND CONTROL PARAMETERS
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s

o
'\ .ssl.\ \\, - o
< 133 dB(L) S

A
(R =k \ime arizia),

- 10—2

-----

Approx. Cost (/t 0

= Blasting (explosive + initiation)




Approx. Cost (X/t o

. ) —— =
Crushing & Handling (influenced by 30-50

/ 19. INTEGRATION WITH MACHINE PERFO

. . Loader bucket capacity should be = 0.8-1.2 x mean

e
" . Crusher feed opening = 1.5 x Xso of blasted rock. "‘_ >N
‘ Maintain fragmentation uniformity index (o/Xso) < 0.7. ]
5
7] 24. OPTIMIZATION WORKFLOW -

Rock Mass Characterizétion

- Fragmentation Analysis

- Feedback & Adjustment
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