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Characteristics of stress wave in Rock
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¢”s meaned wave velocity in distance a.
v: particle velocity,

P pressure
Rock | explosive ‘a m!f‘lji’ m!s= j:_m:l_ _ ;,E:%
|
20.4 | 3,460 833l 6.06
Sakura a1 | 3,610 84| 065
- | 611 | 8,950 99 0.29
dynamitel g1 | 3iea0] 29| 017
i o 21.0 | 3,750 1,000 6.64
Vo=5.07 [Phogn 40,0 | 3,330 114 0.92
; .5, 3,680 40 0.31
x 10tcc/kg|  dynamitel £0-7 | 3,640 zai Cit6
- et -

Murasaki | 25| - 160 1.58
| 600! 3,160 35 0.9
carlit| g1.9 | 3,5600 20 0.15
'Sekura t 252 5310 238 -
| dynamite 50.0 5,550 117 -
s S Bl
Shingiri 25.0 | 5,160 1,000 16.7
Marble o . 1350 5840 264 3.9
dynamite 50,0 | 5,450 115 2.5

e e = | R | ____%
A Murasaki | 25:2 | §,860| 209 3.16
10 .| 850/ 5800, 122/ 0.91
carlit 50.0 5420 72 0.76
e . fre—
Smmonia 252 | 5,860 84 -
dynamite 50,0 | 5,420, 70| -
= 3 A o
Sund-ﬁtomShit:}giri g:g Q’L% 4 =
ynamite, ;. ! sl = =

Vo=4.14 G 2y i

' |
« 10+ Murasaki 249 | 5.36-0! 00 -
| carlit| 50.0 | 4270 173 -

Shingiri | 25.0 | 6,520 435 -
dynamite 50.0 | 5,260 345 -

Granite

M1 BoEL SHOERREE o (REFER a N
BEBNETES, ToC, chijd@BMEicEL
<, EIENUE c OESE(LoBlz T EFsox
SIEiED. COLEE, cZFDEIIZLTRDE,

= C':af—".r...ﬂ;..;_ (2)
g -1
=12 e o,

< 6X5340 a= :‘Z_S________;....-
o 1 __—* weio00
& | (5160
K4t
o
2t
0 ) 2
o o ——
agalance
B2 -~daRo—-#H(ikas, F8)
-
| Lmwa
S=te-) o andds r‘
68 e W G = ‘
Ech e
bt Z
{10 to
T i T I T 8 00% 8 34
BN ol cm—e ok im—e
PPV ey wlaglon

3 EIEE c OB EL

(RN X HBEOEHIEHAIPEL, AV 2
Ax bR ERiE, ERR Bem I ENIDERIC &
SERIIZ LA LTS T22T, 1,500~1,700kg/'em? &z
h, FEHRiC L 2% ERT Ok éem BN TH S,

X, ZOEGEL TRFALM+~1 L RUEY 4
F=4 FiZFEICEL— ) 2 F DD LBEORHLEL
TWHZ 2AEEEND,

ZOENE(EORBIZER, HhoRNM-IoTL
BY, AERTIZEAY 242X 018 T8
EDREY S E, B EOHEc L oL A X,



238 IRAKB LS BOE H4IE

o 4
J Inwrip LWs
e " = ade
¢ " Ll o
IM"‘J’-‘-‘
I r,
3 Beaiey s e .
10 - W
fomn e Amamels
e x:
"‘"!. . L Teon
‘ ‘ e
ves
) 2 \ s
e 3
i 3
4 ) 4 "“‘l ] « 2 4 0 []
14 — 5n Mm—

El4 pUED P oA
Yeiz, SN, XD $Riz k0T, KRR IS
Lde b &, BEOMEEI SRS 5 B b MBANC BT
Vb 2 EHEREOBRESOA TS, BOITL
S, WA E~K+ mm OEVHRTIZES
By 1L SEMEOERIRA S D, SOOI

oS TSI AS - LU/ T

RIEH - HEOBACHLTL DL RAANED
Bits, Ciiic DEENTELRLENINLES

MCBEH B ERTE D, iz, 5.0Xm/s D
PR ISR Somm 20 F, KT 7,000m’s

@ LR, CORRDABENIZ 4,50m's i235
VT REHEE 058 D % LIz e 21200/ TH LHD
COBREELEEALRRLOTHE, SONRE
18
m i
. d
" ;LL
>
l n[ (o lmﬂmm L
A l0f -.M‘:I'rmnm u.-,..,. )
3 a 1 idir I’-’T Jarks r
]
:1 ]
-
6 -
H
* 4 fTeT R u.‘}
2

0 2 4 6 2 0 " Is
P wgant—
Prsssmnt.

BS HEORETORGRER

BN cREROERE FEI(EbNL I A
HEns. M2r@Ensrarie, CoRBEER
SR TN v RS L S LR
#CH 2. COFMNTIE, ciXECTE v IZRED
-5, EBEOBCEMTSEAIZME . SOX 5 H
@izssioss W, XN Mol XEEsmi L E&O0 TR
LTEWEEDTHD,
2 HWEORETOBEWAE

ElEomd, ¢ kv o—loEsUsaIsishi
PRI T, EHP~HEV OBFRLRDE Z Lat
TZ5,

P= 1 e N ) (3)

[( P P Ve—V)H eeeseeaneans (4)

Py P tmmmﬁmm. Vo, VIR L < M TH
5(3), (4) RHETRD: eov OUREIAT
s P~V MRS, EL, CoOZEECIE
HomgiEclTslioTths, SERRE4OL5
foon, eV FEASA, BHOTFHILTNT 25
WXV i £ 5 L0 TAH DY, TRIBKTH LT
HEA+=4 F &, TNT OEHIC2 ORI
€T A CKER).

FoOEE, FacrasraEssLnt, Fusih
£, TOr 3 aBHOSEHEE (D) 2EiENnt

o, SR EERKoES L MES S &
#RL Tl 5,

3.3 HixONBER L SEOWENTRIBRICE

TR

- ¢, o lBEmCH st ERORAIR
TG S BN R (B~ B mm ¥ T) IE
HEF VTR (U~ em) THDHH = DI DB
Mgz ao L il dh O kB S
CIERRIEEnTED, = UG ORRI L kIS
A EEOUT Y & it THRY & dn/s
BF o, MBI TEREOEST S TLIL
ic X 51, BEORBRETSSLEAORMET
Az, - OEIRILIEE L ki BB R ENORT
o b L iR I3, SORISIL OIS
S X B CEEEL -l TH D, S5 OPEY
Bhic & HREROBRME R R BRI R B
BOZ-EY, L, e obNnd LIk, jt 2oL ]
#9551 (Brisance) EEREASLDTHD.

Yoo, BEOSEABRERCRETERIIROA
meDrErbh b, W1, MWL E ST
HEDRERIITOESIC X oTaE nE5 i,



BEEEORBRYIFAR 239

E— B X AR R bR Ee SN BN T 4,
2 1c, BIGUIEERENBLMET 20 L OTh i
B, PR ARERICEI bR T L B ARG O &
OB M S B E RS, HL, S ZIZ/RL R
BEIL, b TEcrEcidTsiotch, W
s L Dol o i b ol L 2R
TR RL T BT L 2L Ths < WS 5,
¥, TCRERESERHREL AERAT A E
AECHSH, CTTCRZOLIEE ISR
1, et RECREL THE, E8ainhis, £
i, cCE ST HE EEEO H @ TH
D, 0L )i EOfRic B S E G
{1 2ah T, L5, HOEANTESL THARK
MEEYREVEEDRENSTHS,

4. 8 iE

ARSI, £ELT, TSRO Lo TNA
Wicd: U - FEDWRIORAAS, THIZHE § HH O
ey Ui=L o ehHhoT, Cchidghhiikon
L ThH D,

(1) iz ad A +<1 b, GFiELL <41
Wha— » b8, HAEEEHCIZ=Y 29— b, KH
Ky AEpREEA 2 508, ESETED B« Ot
U A OEEEE ¢ JEIEE v 2 HEL 12, (80
Haam |y, EEREAICA A VS BoREIEO
BN fo T A= 2 2 i, BE
M7 2w vBr o v 571255,

(2) WEBHPEEPURL, LEREELATOHAC

BT, EEEEEED S M~ Bt mm A GHE
iR, Tiedst, FEREIEGRERE VAFET A = L Al
Bl iz,

(3) BEAEIOMENEY, R—S 2 Tidh
O L HRY, X, A—4AEACEMOESh
HOUEELSTEERCHELIS,

(4) B FAA =4 b OIS IGEET, wh
O L O, EERENEOBMREEE X ) 4, WIEE
B EDOER 51 5,

(5) FRA4 =4 +DEBE (¢, v) 2201 T
RO IJSEROBE P 2R AVIV, ofiiRl,
TNT = &L 2855 (GEXVHED Ll , mismd—
b d o Lok,

(&) EhHEOBBOEL, ECICHROMENT
AR RIS R,

AR IIRE AR 28, HHRZHHE—MSED
HHEOEETT X AR CH D, ARDONEILRL
L ghiz AAKCESEED ISt L doe 85 < i Rt

+5e

oG ik
1) iR TREE 17 35 (9 381)
2) F] ; 2 18 225 (#H32)
3) » 1 » 1B 308 (Iigaz2)
4) » . » (&83=)
5) » : > (#)

6) FM—I%, EITR#, BEGEE (#)

On Brisance of Explosives (XVII)

On the Propagation of Stress Waves

produced by industrial Explosives in Rock

by T. Sakurai

The present paper includes the problems of
typical stress-waves formed in rock attacked by
detonation of industrial explosives and dynamic
mechanical properties of rock.

_ By using Brown-tube oscillograph the author
measured the velocities of wave propagation and
particle velocities in rock occured by detonation.

Previously, he pointed out the formation of

high-order plastic waves in almost solids under
violent impact such as detonation. In his present
experiment, this type of wave is also found. At
this singular zone the propagation velocity is
rather low and on the contrary the particle
velocity is very high.

The tendency of this phenomenon is difterent
from the kind of rock.
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In marble high-order plastic deformation oceurs
more intensely than in cement mortar or sandstone.

The decaying of pressure is very rapid, and
shows the fact that the difference of pressures
by various explosives appears only within distance
of few centi-meter from impact surface and
brisance of explosive exhibits at rather near
region from impact surface.

The pressure of wave produced by Shingiri-

dynamite is higher than the case of Murasaki
carlit,

Further the author introduced the relations
between pressure and volume change of rock from
his present experimental results and discussed
on their connection to blasting.

(Nippon OQils and Fats Co.,
Taketoyo Plant.)
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