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Evaluating Blasting Induced Damages of Granite
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ABSTRACT

Blasting induced damage boundary was determined by measuring vibrations adjacent
to charging holes. The criterion adopted to define damages is that blasting-induced
strains exceeding tension-crack strain level cause damages. The blasting vibrations
were measured in terms of acceleration and converted to strains. The tension-crack
strain level was determined with tensile strengths and elastic moduli of rock cores.
The damage zone was found to be extended radially about Ilmeter from the blasthole
detonated with 250 to 700 grams of explosives. The comparison of shear wave velocity
profiles before and after blasting shows that the damage boundary of 1 meter seems to
be reliable.
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% Ao (Richart, et.al., 1970).

€u=17/Vp (2)

H71M ey © YARE R, 4 & JASE, V, & gEH& 5o
A A

A ¥ AU ELL 2Y 79 =AY AHY ez Ak vEbtoh
3Y 7T2RE L3 9% &4 99 dnFo 2R Im W Rz AudET)
10 =
— 5 wag
B Q177 g
WEE,
x 0.0001 E w5}
— &4 99 O\O
0.1 [ bt [ A
0.1 1 10
A m

29 7. %3] 9% AT WEeH 49
5. &4 Ao UF AIH

51 3B2ARAH

499 E A5 A6 g A3 Gure AdUEEE 249 1Y 19 “S'2
EAE 29FE $AF(source hole), "R"Z EAE AZFL 712 F(receiver hole)2 2 A}
23l ZZ2EANEE FYA Mok, 1987). ©) AZAEANYe] FF wix= 1Y 87

2t A% 38mm FHo HRG=E 2¥4718 $AAE AFSIoH(Y 99 10 =)

Digital
Recording
Hammer System .
O Air
. Pressure
: *—Line
Rod —'L
Wave
Propagation 3-D
Miniature_ [ Direction Velocity
. Transducer
Wedge e\\ R ll:> u
Source Air
Triggering
Accelerometel Packer

Y 8 AZ2EAY wH
_89_



olel #7lo) ETA 714 = A (triggering accelerometer FHAN7IR, 9 drle 2=(rod)
2 e =2 7A @k 2= FREEHE B2 g™ H7)7) ?:}‘i‘l'-‘li AG o
7+ Be ‘%"a‘ﬁ}a AT, ARAFdE FAEEA(3-D geophone) & FEHE F7|FH
U(air bag)& ¢4E3F712 FE8 Fdd 2AADH2Y 11 #F2). EYA EEAS #

ANE A5 ARse AGHE ASa,
29 12604 “T'2 BA® AFol wAANN @RI F8e AMelm, "S'7h EAE
Azko] A@mrt AR =ed Adoltt “T"e} "Sratols] AbAF Awrgsl BAAS)
A7) AfolE ATshed AW Azolth(dwdt ATRA). 1Y 1244 THE o] &
Aol Aws AsAIzre] EANA FAHAL,

2 10, LA A a9 11 ZA 7% A A

a9 12914 T2 BAE ARl EACAA @4dnrt 22 Az, 'St A Y
Alzkol Agmrzt 2716 =g Aok “T"sp "S"Atol9] A7t Memrt wzla}et
#A7] AtelE Mutsted FA Aeloh(d D s Az, Y 12014 EatF ehio] &
FHo] Aas doalzte] ASA FHEA

Source T
Trigger

~ Travel Time Before Blasting
Vertical
Receiver S

Travel Time After Blasting

>
Vertical
Receiver $ S
Travel Time Increment

Time, msec.

a9 12 #3 dFe AYHA AR2E VF
(8% A-2, A# = 125m, 2ol = 0.6m)
-90-



5.2 MElOlRE

YA ZA7) Aolel Adg Aus ARAGoZ Yol shite] HUNEEES At
=1

% 3¥ 139 a)e 8% A-2¢04  2RF(S)T FAF RI Abl(A = 0.75m)e] otute
AgREHEE AE debd Rolth, Wy & AdgSErt @438 7248 AL o] T7he
ko] A E2E 9L AL AU 29 139 b= 2RI A E R2 Abol(A e
=1.26m)e] &3 JF o] AesE T Wt wHF o] 7o AdRE&EE AZoz 7
aste] gukEgo] =7t Agrt "o wa 2oE AL vz gt

A2 0.75m st A7 125m F7te] den&s FAZoz nlgo] Im Uz Pty o
&Y 990 WAl dE Aoz wud

o)

Shear Wave Velocity Shear Wave Velocity
m/sec. m/sec.
0 1,000 2,000 3,000 0 1,000 2,000 3,000
Depth Depth
1.0 - 1.o” -
(m) . . (m) . .
1.5 151
¢ Before Blasting ¢ Before Blasting
20 ®_After Blasting 20 B After Blasting
a) S-R1(Distance = 0.75m) b) S-R2(Distance = 1.25)

29 13 %% A%e] WUREE W

6. 4=

Aol AP ikl &4 FUE PFHo2 FYE UAH vAZ, LR o3
&4 99¢ Aoz YA LHF A7olGm oDl M B AEL AZsto]
DA WY Adetn, el AT WL vLele] Puea JAe FYHAY
w9 9w WP ARAFAYE FYstel JuTERY W oz oleAddL P
Atk o AFAM dojn FEL TE T 2T

LSy BY 234 Qurel &4 dolx 1m ootk

2. AW WYEH YAUEY U4 WHET AV o £4e BrAHE Pye



FugEd

Loeda] B F(1996), “AE71E vlolH My HE', WRAEFTS, Ai6d 1I-43,

pp. 351 ~358.
2. Mok, Y.J. (1987), "Analytical and Experimental Studies of Borehole Seismic Methods,”

Ph.D. Dissertation , The University of Texas at Austin, 272 p.
3. Richart, F. E. Jr, Hall, J. R, and Woods, R. D.(1970), "Vibrations of Soils and

Foundations.” Prentice-Hall, Inc., Englewood Cliffs, N.]J.

Aol 2

3 74 FFAAE)ANA A ZAE =AU

tlo

£ A7E 99 oAgs 8% A9

i W

_92‘



