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A Study on the Derivation of Powder Factor for Tunnel Blast Design

Based on Blastability Evaluation
Kyung-Ho Lim, Joon-Youp Kim, Dae-Kyu Lim and Young-Chul Shin

Abstract : Many blasting engineers develope their own approach to define how to blast different rockmass
properties. The problem is that most of these approaches haven't been formalized in any systematic manner
and they depend mainly on casual observation of local conditions by an experienced blaster. In this paper
blastability index developed by Lilly is adopted to induce powder factor for blast design considering local
conditions. With this approach blastability scheme can be considered joint properties as well as rockmass
represented local conditions. This approach is also expected to supplement the shortcomings of existing blast
design approaches.
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Table 3. Results of test blasting(Hongcheon)
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Fig. 4. Relationship between B.l. and powder factor
(Hongcheon).
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Table 4. Results of test blasting(Jangheung)

No. 22:;}% Burrlde R |Charge PFOa‘:t(j)err B.1 —

No. DrlllmgBurden R | Charge Powder B.I
CR-01 | 0.80m |0.80m |0.60m[0.188kg| 0.617 [48.900 Length &¢| Factor
CR-02 | 0.70m |0.70m |0.70m |0.188kg| 0.539 |50.550 CR-01 [ 1.50m | 1.50m | 1.20 |0.750kg| 0.337 |63.050
CR-03 | 0.70m |0.70m [0.70m [0.188kg| 0.539 [47.745 ~ CR-02 |1.00m | 1.00m | 0.70 |0.188kg| 0352 |53.050
CR-04 | 0.80m |0.80m |0.80m |0.188kg| 0.361 [42.250  CR-03 | 1.00m | 1.00m | 090 |0.313kg| 0.382 |55.550
CR-05 | 0.70m [0.70m |0.80m |0.188kg | 0.402 [41.425 ~ CR-04 | 1.00m | 1.00m | 1.10 |0.375kg| 0.300 |45.575
CR-06 | 0.90m |0.90m |0.80m |0313kg| 0.536 |46425  CR-05 | 0.80m | 0.80m | 1.20 |0.375kg| 0.271 |58.050
CR-07 | 1.00m |1.00m |0.80m |0.313kg| 0.473 |46.755 CR-06 | 1.50m | 1.50m | 1.30 |0.875kg| 0.340 |63.050
CR-08 | 0.80m |0.80m |0.80m |0.250kg| 0.482 |48.075 CR-07 | 1.50m | 1.50m | 140 |1.125kg| 0.380 |59.725
CR09 | 0.90m |0.90m|0.90m |0.313kg| 0.422 |47.250 ~ _CR-08 |1.00m |1.00m | 1.00 |0.313kg| 0308 |55550
CR10 | 0.60m |0.60m |1.00m |0.375kg | 0481 43900 ~ CR-091.00m |1.00m | 050 ]0250kg 0.306 |50.550
CR11 | 0.80m |0.80m |1.00m [0375kg| 0434 |43.900 ~ _CR-10]100m 1.00m | 110 0438kg| 0351 |54.725
CR12| 0.80m [0.80m [ 1.00m[0.375kg| 0434 47250  _CR11[080m | 0.80m | 0.70 |0188kg| 0473 161350
S oo s 5w s Chi2 050 08 U0 Gl 033 o1
CR-14 | 0.90m |0.90m |1.00m |0.500kg| 0.538 146425 ~=p 237 g [0.80m | 0.60 |0.125kg| 0412 |67.150
CR-15 | 0.80m |0.80m|1.00m |0.375kg | 0434 [47.250 om0 7 000 050 0.250kg| 0379 |55.050
CR-16 | 0.80m |0.80m {1.00m|0.500kg| 0578 |54.750 ~ “cR 1671 00m | 1.00m | 1.00 [0375kg| 0.370 |55.550
CR-17 | 1.00m [1.00m|1.10m [0.500kg| 0401 [48.075 R 1777.00m | 1.00m | 1.20 |0.500kg| 0327 |a4.750
CR18 | 1.00m |1.00m |1.10m[0.500kg | 0401 [45410  “CRrg | 1.00m | 1.00m | 1.20 [0.500kg| 0327 |55.550

CR-19 | 1.00m | 1.00m | 0.70 |0.125kg| 0.235 [46.400
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Fig. 5. Relationship between B.I. and powder
factor (Jangheung).
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Table 5. Results of test blasting(Gwangyang)

Powder
B.1
Charge Factor

0.289
0.277
0.287
0.361
0.258
0.409
0.361
0.370
0.412
0.382
0.324
0.361
0.469
0.289

Drilling]
Length
0.80m
0.70m
0.60m
0.80m
0.80m
1.00m
0.80m
1.00m
0.80m
0.70m
0.70m

No. Burden| R

CR-01
CR-02
CR-03
CR-04
CR-05
CR-06
CR-07
CR-08
CR-09
CR-10
CR-11
CR-12| 0.80m
CR-13|1.00m
CR-14| 0.80m

0.80m
0.60m
0.60m
0.60m
0.70m
1.00m
0.80m
1.00m
0.80m
0.60m
0.80m
0.80m
1.00m
0.80m

1.00m|{0.250kg
0.80m |0.188kg
1.20m|0.375kg
0.60m|0.188kg
1.00m |0.313kg
1.20m|0.625kg
1.00m |0.313kg
1.00m|0.375kg
0.60m |0.125kg
0.70m|0.188kg
1.00m|0.188kg
1.00m|0.313kg
0.70m|0.250kg
1.00m | 0.250kg

39.750
38.925
41.895
40.575
41.400
40.575
41.400
43.925
43.925
48.050
48.050
46.400
49.750
45.245
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Fig. 6. Relationship between B.I. and powder
factor (Gwangyang).
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Table 6. Summary of Bl and powder factor

Param| Hongcheon Changheng Gwangyang
-eter | Factor |Rating] Factor {Rating| Factor |Rating
Block~
RMD | Blocky | 20 | Totally | 35 | Blocky | 20
massive
JPS | 0.05m | 10 | 0395m (29.375| 0.07m | 10

Strike
Strike Dip into Normal
JPO |Normal| 30 |F 40 |to face | 35
to face the face ~ Dip
into face
SGI | 27 | 175 2.7 17.5 2.7 17.5
H 8 8 8
Bl 42.750 04.938 45.250
Ca 0416 0.376 0.363

—= T
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T

Table 7. Drilling patterns for comparison

Type-1|Type-2|Type-3| Type-4| Type-5 | Type-6

Drilling
Length
Space

3.80m | 3.80m | 2.20m | 1.60m | 1.30m | 1.10m

0.900m|0.900m 0.800m |0.750m | 0.700m | 0.650m
Burden |0.900m |0.900m | 0.800m | 0.750m | 0.700m | 0.650m
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Table 8. Powder factor by pattern

Type-1 | Type-2 | Type-3 | Type-4 | Type-5 | Type-6
Hongcheon | 0.416 | 0406 | 0397 | 0389 | 0381 | 0381
Jangheung | 0376 | 0374 | 0372 | 0371 | 0369 | 0.369
Gwangyang | 0363 | 0358 | 0352 | 0348 | 0343 | 0343
RMR 0520 | 0460 | 0400 | 0340 | 0290 | 0290
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Fig. 9. Hlustration of powder factor by pattern.
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Table 9. Results of charge weight per hole

Honcheon |Jangheung|Gwangyang| RMR
Type-1 | 1.750kg | 1.750kg 1.500kg | 2.250kg
Type-2 | 1.750kg | 1.750kg 1.500kg | 2.000kg
Type-3 | 0.750kg | 0.750kg 0.750kg | 0.750kg
Type-4 | 0.500kg | 0.500kg 0500kg | 0.500kg
Type-5 | 0.250kg | 0.250kg 0.250kg 0.250kg
Type-6 | 0.250kg | 0.250kg 0.250kg 0.250kg
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