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A Study on the Reduction Effect of Vibration of NPS Blasting Method on

Andesite, Granite and Granitic Gneiss
Dong-Soo Sim and Dae-Woo Kang
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Table 1. Uniaxial Compressive Strength of Rocks
Tested

Uniaxial Compressive Strength
(kg/em’)
Andesite 1475
Granite 890
Granitic Gneiss 815
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Table 2. Reduction Effects of NPS Blasting

Type of Movement Vibration Characteristics
Wave Energy
passing through
P-Wave lg’o‘;“:]d 7~20% | Solid, Liquid
_ and Gas
S-Wave Right and .
Left passing through
80~93% Solid onl
R, L-Wave | horizontal olid only

Blasting area Reduction area  Out side

Vibuion l Ka:iﬂ
Pad
o

NPS hole

NPS
trench
£ Waxe Transit
efractionjRefractiof

* S. R L Wave

Blasting

\K

Fig 1. Theory of Reduction Effect of NPS
Blasting
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Vibration Damping Rate=
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Table 3. NPS wa3¥ A|g3xA

Items Condition
Condition of rock Granite diorite
Drill hole diameter |975mm(Relief & Pilot hole)
Space of hole
cente‘::Pilot & Relief 250 mm
Pilot hole depth 9,000 mm
Relief hole depth Drill length +200 mm
Charge per delays 125 gr
Number of deck 18 deck
S“’m"“"‘jic:f"g‘h of 400~550 mm
Explosives NeWMITE Plus(32 mm)
Detonators HiDETO MS Series #1~18
Delays 20~360 MS
Blasting mat Rubber plate & Sand bag
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Fig 2. NPS Blasting patterns
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19 NPS ¢34 ;. R = 0928 Table 4. Comparison of Vibration Damping Rates
v 6405 ( )—1.744 by NPS Blasting Methods in the Andesite at
5% = 9 w3 Yeongju Dong
29 NPS wa}2 24 : R? = 0895 NPS Blasting Vibration | Relative Vibration
1.8 Method Damping Rate | Damping Rate
Vs, = 38. 616( w13 ) 1-Lined 35(%) 35(%)
2-Lined T(%) 54(%)
39 NPS @a-g¥ 3 ;. R? = 0901
- 3-Lined 78(%) 27(%)
Vigsy = 21. 853( W 1/3) 4-Lined 80(%) 9(%)
49 NPS a3y 28 : R? = 0.883
1777 Vibration Damping Rates in the Andesite at yeongju Dong
Vgs% - 21 019( W 1/3 ) - 100
o e
19 NPS 2oh39%8: 248-9T 35% ie
29 NPS 33938 2ae-HYd 70% 0
3% Nm %}‘3}-%%1_}%' %}‘)"‘]%'ig& 78% Number of NPS Lines
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Fig 3. Comparison of Vibration Velocities in

the Andesite at Yeongju Dong o \ 2 3 4 s
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Fig 6. Comparison of Vibration Velocities in the
Granite at Gongreung Dong
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Table 5. Comparison of Vibration Damping Rates
by NPS Blasting Methods in the Granite at

Gongreung Dong

NPS Blasting Vibration Relative Vibration
Method Damping Rate | Damping Rate
1-Lined 21(%) 21(%)
2-Lined 61(%) 51(%)
3-Lined 69%(%) 21(%)
4-Lined 73(%) 13(%)

Darmping Rate in the Granite at Gongreuong Dong
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& .
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Nurrber of NPS Lines

Fig 7. Vibration Damping Rates in the Granite at
Gongreung Dong

A8 FolA & 5 ARl AdHeE N §
< #HE Hole AL A 2¢°I%-

NPS Zojgwel dzte] Zoy FHA}E ¢
;3P Fig 83 2th

Relative Vibration Damping Rate in the Granite at
Gongreuong Dong

8

®-.

N

05 1 1.5 2 2% 3
Numbet of NPS Lines

Damping Rate
(%)
¥8ES

o 3

o

Fig 8. Relative Vibration Damping Rates in the
Granitic at Gongreung Dong
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Regression Analysis of CRSD
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at Sangam Dong

1

N

PVS(en/sec)

0.1
10

CASDinvKg"™)

¢ Conventional Blasting

~e-- Conventional Blasting,W(50%
-+ Corventiona Blasting, (95%

% 1-Lined NPS

- - 1-Lined NPS V50%

—=— 1-Lined NPS,W(95%
& 2-lined NPS
—— 2-Lined NPS,M(50%

|- 2-Lined NPS,V(95%)
~| & 3-Lined NPS

- 3-Lined NPS V(50%
—=—3-Lined NPS V(95%
2 4-Lined NPS
- 4-Lined NPS,V(50%9
—e 4=Lined NPS M95%
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Table 6. Comparison of Vibration Damping Rates
by NPS Blasting Methods in the Granitic Gneiss

at Sangam Dong
NPS Blasting Vibration  |Relative Vibration
Method Damping Rate | Damping Rate
1-Lined 24(%) 24(%)
2-Lined 64(%) 53(%)
3-Lined 67(%) 8(%)
4-Lined 69%(%) 6(%)

Omrping Rate in the Granitic Gneiss at Sangam Dong
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Fig 10. Vibration Damping Rates in the
Granitic Gneiss at Sangam Dong
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Fig 11. Relative Vibration Damping Rates in the
Granitic Gneiss at Sangam Dong
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Fig 12. Specific Cost of NPS Blasting at the
Blasting Block (in the case of 16m ~36m to the

Structure)
In the case of 25 ~ 48mto the structwre W
[-#—betor NPS ~i— afier NPS -#- NPS Cost Included |
2500
200 o
E - \1 SR S Py
G 1500
i p— B
S 1000
a
1]
00
0
0 1 2 3 4 5
L Nurber of Black )
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