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PMMA Specimen
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. PE: Piezoelectric Gauge
.. PC: Pulse Circuit
IG: fonization Gauge *
. ED: Electric Detonator
PT: Phototransistor

i . S AERN
GSD: O-Bwitch Driver *
LPS: Laser Power Supply
DPG: Delayed Pulse Gengrator
DSO: Digital Stofage Oscilloscope
PG: Pulse Generalof
FC: Fling Clrcuit .~
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Fig. 2 -Details of PMMA specimens. Dimensions are
- sgiven in millimeters. . .
(a)Type 1 (b)Type 2 (c)Geometry of the
gmde hole

A 3 'I’tﬁ’&f:.o

2.2 HERGTREERSEE ,
mgzu.ﬁﬁmﬁauﬁmanMMAﬁaﬁo
HBRhEET HTEOT7 2V AIR(7 2954+ S, E
‘220mm) X BT L CHERA L, BB 4L AET
RDHA DT OHRGEOREBIEEEEIX, 2.62kn
I/sTH%B, Type 2 DB, ZWERF A LAR
BREACRETHA Fh— DR YBARL L DDOLD
THd; WREXEFETHNA FR—-1DBRE(c)
ZRt, HIWREZOWRIE, V4 v 7E , +TiBHA
20 REOHREBEIT LI, Fig. 31z, PMMA
BRE~NDOBETORFREL TS, HE 7 mDRIRI
D LEIEREOBRH ACTEORH ORBL M4
atbk.l®$Kmﬂn47%§§LL,Hﬂhv
woxsﬁﬂow4r+—»ﬁ§LwT6§ﬁ1u
30 x 30 X 3ca R V30 X 30 X 10ca® € A 2 ARG
R LI, EAsAKE2 Y FHESETCREL,
HHRROZEE, %oﬂ+&9ﬁﬁfﬁ(ﬁ%69 R)&L
T, @RBHEBEE4. 10kn/s, ﬁﬁ%ﬁ&%ﬁzu
kn/s, EEHEHRBE416kgf/ of, 3I3§§&E29 9kegf/ cd,
B A8 (1/3348) 2.5 % 10 *kef/ cdD BB AT



15T

2010
o
<
2 b
a8 5

ﬁbht9+ray77$ﬁo—w2m?,$ﬁT@
Hflivk, RFEOLHENBBHEICETFIACERY —
SCEET S ¥ CoRMYRT, £EROLHECS -
WTEILTARDENBE IR T3, Y+ VP 775

7 ERD HRDLLENED R ORI L Fig. 5 10K Fig. 6 Typxcal output sngnals from the pxezoelectnc
-’-o %Eﬁoﬁﬂﬁﬁﬁﬁ#"bb* B E &ﬁi:?ﬂﬁ?b % ’ gauge (lower trace) ' .
TOETEERNZ 9 us 1 B 51 psOBEATH -T2, 2D - Time scale : 20ps/div. -

e=20.0u8" T G i t"lS Qust it b=l fai's Sy

Fig. 4 Shadowgraphs of the stress waves propagating in the PMMA specimen without the circular hole. Time
t' is the arrival time of-the first incident wave propagating from the location on the photograph to the
piezoelectric gauge attached to the free surface of the specimen..
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t=18.6 15 i

Fig. 7 Shadowgraphs of stress waves interacting with the circular hole i in the PMMA specunenJl‘xme t" is the
- arrival time of the first incident wave after reflecting from the free surface
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Fig. 9 - Crack propagation recorded by the high-speed video camera.

(a ) PMMA specimen(Type 1), framing rates: 18000 frames per second
(b)PMMA specimen(Type 2), framing. rates: 18000 frames per second
(¢ )PMMA specimen(Type 2), framing rates: 18000 frames per second
(d ) Mortar specimen, framing rates: 18000 frames per second '
(e ) Mortar specimen, framing rates: 27000 frames per second
( f ) Mortar specimen, framing rates: 27000 frames per second
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Model expenments~on the effectlveness of gunde holes with notches for blast. :

by YmchLﬁAKAMURA‘ Seiji IWAMOTO" Tadashx OHHAR.A“
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Mod:elxe)'rpérimentsfare carried out to examine the interaction of stress waves with the -
circular hole and to:demonstrate the effects of the circular hole with notches as'a ‘guide’ -
hole using PMMA plates and mortar specimens. The stress wave propagation in blasting
processes is visualized by the laser sﬁadowgraph method The dynamxc behavrour of
cracks along a control fracture plane is observed by means ofa hlgh Speed video camera.

It is indicated from the expenmental results that utillzatxon of the circular holes w1th
notches is effective in controlhng the orientation of the fracture plane, in dnvmg the con-
trolled cracks to greater distances and in suppressing crack growth propagating in randgm L

drrect:ons from the charge hole.
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