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Fig. 13-18. Drill pattern for convcmioﬁal blasting with holes all of the'same

diameter. Numbers indicate order of firing with délays.

TABLE 13-17 Powder Factor for Drill Pattern of Fig. 13-18

Spacing of holes, [t Burden, yd® " Powder factor*

FOR 9-IN -Di1a HoLEs, 25 FT DEer. 10FT LOADED, 207 LB OF AMMOXIUM NITRATE -

20 < 18 333 ‘ 0.62
18 % 16 . 267 . 175 -
16 % 14 : 207 1.00
4x12 156 1.33

12 %10 _ 111 . 15T

Lo

FOR 6-IN -Di1A HoLEs, 23 FT DEeP, 16 FT LOADED. 147 LB OF AMMONIUM NITRATE

18 % 16 267 0.55
16 x 14 - 207 0.71
14 % 12 156 0.94
12 %10 . R ILIN . 1327 W
10x 8 T4 . 1.99 e

FOR 5-Ix -D1a HoLEs, 25 Ft DegP, 17 FT LOADED, 109 LB OF AMMONIUM NITRATE T

16 x 14 207 0.52

- 14 X 12 o 156 0.70 . S I F— ]
12 x 10 111 0.94
8x6 4 2.46

*Pounds of ammonium nitrate, density 47 Ib/ft®, per cubic yard of burden.
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ROCK-EXCAVATION BLASTING 13-29
TABLE 13-15 Characteristics of Millisecond Delay
Caps*
Nominal firing time Interval between {k‘h'\:
Delay period ms R : periods,
. ms T
0 12
SP-1 25 13
sp-2 50 25 N
SP-3 75 25
SP-4 100 25
SP-5 135 35
SP-6 170 3s
SP-7 205 35
Sp-8 240 35
SP-9 250 40
SP-10 320 10
SP-11 360 140
SP-12 400 40
SP-13 450 50
SP-14 500 50
) SP-15 550 50
SP-16 600 © 50
SP-17 700 100
SP-18 900 o 200
SP-19 1,100 200
- SP-20 1,300 200 '
SpP-21 1,500 200
- SP-22 1,700 200
SP-23 1,950 250 L
SP-24 2,200 250 oo
SP-25 . 2,450 350 ..
B SP-26 ' 2,700 250 ]
SP-27 2,950 250
*Courtesy of Hercules PowderCo. | i
| TE: STANUARU HANDBUOK FOR CIVIL ENGLNEEKS @ 1987
Types of rock Explosive factor, Ib/yd>
Shales...... ... ............ 0.25-0.75 +
Sandstone................... 0.30-0:60 A
Limestone . _................ 0.40-1.00

Granite

1.00-1.50
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PART 1176 EXPLOSIVES, AMMUNITION AND BLASTING AGENTS

-1176.1 General Requirements

1176.1a This Part'shall apply to explosives, ammunition, blasting agents,
and pyrotechnics, except that nothing in this Part.shall be construed as
applying to the following material listed in 1176 1a-1, 1176.1a-2, 1176 1a-3,
1176.1a-4, 1176.1a-5, 1176.1a-6, 1176.1a-7 , 1176.1a-8: and 1176.1a9

1176.1a-1 Such material used by the Armed Forces of the United States or
the State Militia. -

1176.1a-2 Explosives in forms prescribed by the official United States
pharmacopeia. .

1176.1a-3 Fireworks.

1176.1a-4 Small arms ammunition or special industrial explosive devices for
personal or industrial use.

1176.1a-5 Quantities of smokeless propellant not exceeding twenty pounds
total for hand loading of small arms and small arms ammunition for

personal use.

1176.12-6 Quantities of black powder not exceeding five pounds total for
use in firing of antique firearms or artifacts or replicas thereof.

1176.1a-7 Quantities of small arms primers and percussion caps not
exceeding 10,000 total for use in initiating smokeless propellant and
black powder for the said uses.

1176.1a-8 Fifteen pounds or less of exposives or blasting agents, exclusive
of smokeless propellants in educational, governmental or industrial
laboratories for instruction or research purposes when under direct
supervision of experienced competent persons.

- 1176.12-9 Explosives, ammunition and blasting agents of the United States
Bureau of Mines, the Federal Bureau of Investigation, the United States
Secret Service, and police and fire departments acting in their official
capac:ty

1176.19 Listed fire extinguishing equipment shall be provided where
explosives, ammunition or blasting agents are manutactured or stored.

1178.1c Smoking, matches, spark producing devices and open flames shall
be prohibited where explosive material is stored, handled or used, and
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1176.1d Explosive material, including special industrial explosive material
-and any newly developed and unclassified explosives, shall be stored in
magazines. This shall not be construed as applying to wholesale and retail
stocks of small arms ammunition, fuse lighters, fuse igniters and safety fuses
in quantities involving less than 500 pounds of explosive material; nor shall it
apply to explosive-actuated power devices, when employed in construction
operations in populated areas, in quantities involving less than 50 pounds of

explosive material.

1176.1e Magazines shall be located an appropriate distance from buildings,
structures, railroads and highways commensurate with the type and

quantity of explosives stored.

1176.1f Magazines shall be kept locked except when being inspected or
when explosives are being placed therein or being removed therefrom.

1176.1g Magazines shall be kept clean, dry and free of grit, paper, empty
packages and rubbish.

1176.1h Combustible materials shall not be stored within 50 feet of
magazines.

1176.11 The land surrounding magazines shall be kept clear of brush, dried
grass, leaves, trash and debris for a distance of at least 25 feet.

1176.1] Blasting caps, electric blasting caps, detonating primers and primed
cartridges shall not be stored in the same magazine with other explosives.

1176.1k Blasting agents separate from explosives shall be stored in an area
free from debris and empty containers. Spilled material shall be cleaned up
promptly and safely removed.

1176.11 Sale or display of explosives or blasting agents on highways,
sidewalks, public property or in places of assembly is prohibited.

1176.1m Explosives shall not be transported on public conveyances.

1176.1n Vehicles used for transporting explosives shall be in accordance
with the United States Department of Transportation Code of Federal
Regulations Title 49. Smoking, carrying matches, flame-producing devices,
firearms or loaded cartridges shall be prohibited while in or near a vehicle
transporting explosives.

1176.10 Wherever explosives regulated by this Part are stored or manu-
factured, legible, clearly visible warning signs or placards shall be displayed.
szqﬂlons of such signs shall be established by the code enforcement
official.





