Sci. and Tech. Energetic Materials, Vol. 64, No. 1, 2003

ERKREERDETHHOUEBRA)(FE6H)
— BB OBRMEET —

wHEAH, BEAPME"®

MR BEFEAM 2 HILICENL, ERKICEDPAMRIETCRETIWIREDOERE FRR T
EEORMEBERELL, TOME, £HENZARLANOTRTCOMEIGH—IZE T
ERLTELY, ILEMLH20% LMELEOHEMBOSIEN LFIZMMEL, MKILESE
BoTHEN-ATWSZ ENXNBHLE,

LROZERBRELTT 7 INAWER AL ZICHHM LB E0OBHRER, BLCERT 2
In7ay 7 TCHERKEBETICHIBRAOESHEHICOVWTEEL,

EDORER, METEASAATTHEIOL/ABGEE YV RIIMEME L, BEH & ILISRRIZ A7
EFHEICHEBL AL 7HARIZIEKREN, $15&ISIT L TREERBE L, —F, R
REROBERBENPHUEER L LTIRAD LA TEST 27U AT oy 7 RBRCIZEMALO S
Ml kb RE<HESHh, LEBLUTFTHERCRILOERERMEA Thho, =
DZOORGEERIY, MILAENSGRBERLBR BT 5&ER2 85 Boh b E L
5.

Kiz, TORLRICBWTEH LWIERSEE2 RTHEMRALBVEGHEORE, HICEMS
ERPREADILODRILGHABILEHPMBRICHB TS BRHEL BREERIC TR L
fzo TORER, HOBRCOBRITIERBENBWMFNORISETL, ok & REIGHE

25

BECEMILICH L, 1. TEERVRBHFHOTOIEHBRDBRABRE N,

1.% B

BEE2 LW —Oh@mEBEIZES T 5 MHAIE
ABHICHOWTifli~2 RBEMRH Y, BEIL
HICRKEER—FEOMBHH RENEMT 5 &
RiE L TEEBILB L BRADEABRE —EMLLT O
BRI TWS,

NHREAOBS, STEDHEBRATIEE
ORUSHENNL 0 MM & BV, BRRISIL
MENRLEALAO EORMBITBWVT LIZIERE N
ST L, BHEICEHT HESFHOBIRIE
B CEALTVWSLNEELZLRD, 2O
L 9 {cStaticRK N AWM & I TRaVEM B R BY

2002662 A 2 A%

2002¢E10H 158 52 Bl
Bay s R TRy

TF103-0007 HIHIHERD RE A AiFHikBI1-5-2
RKETZ R EN IF

TEL 03-3863-0748, FAX 03-3863-0749
TUHBKY - K¥ERIEHER

T606-8501 HLEBiliZERX & MART

TEL 075-753-5423, FAX 075-753-5428

KEDREFIZ, Q)BENKMBEOERERPDB~
HECEER)BERZ LEIAHVIEANEMNT S
¢, BIBETIZROEBHIICL->TRIKER
B FIAX—NHEEAOBENA(G, - R
)2 BAAZ O -H%HRTAIVLENHD L
THZANFK—DOVEVEEZSHGriffithFia
D6 NEOHEFICAVLRTVWS,

— %, K% ZAIEK CHEMMPFET I 545
PEREFAT X, ARMBISICE Y BB LA %
BIRWEHARBRREBEIZI200CHi#%2 R+ LD
D, RILAICKHEINIZHERAOE S K iR T
PHIEH—LIXELIZLL, FORESMHNE
LESITAMRIENGEIHE L b EN DR
RISICL3FEESFEOEDHAixmbdZ Ly
MUHRICBWTHERERTHY, ZZI2EFD
MR ERET S,

KICRILAICBTHBHRAONENR-ETH
L E, BRFEHER, HFICEBEIRIRLE
SWEOHBEES ML), BRIKEERTH
LWEHABKRORILEBS I 2\, TOREMRERE



26 Sci. and Tech. Energetic Materials, Vol. 64, No. 1, 2003

MiLicHPWWTHBET B,

2.2 B
2.1 #ERSH
BFRAPBHIMICAFEELI N, BiRLE
FX(1, 100~1, 300C) £ RK(Ca0) LT I FE A
v hBLUAMPBEAE L TELR T #E %2 Table
HoRTEAKTRML, ZoRKETV 7y b
2 o CHENXER L EHYBLES. Smm BRI
BERA L RRAB L LT,

Table! Composition of non-explosive

Aluminum B.O,
Cement
Wgt % 78 20 2

Composition || CaO

2.2 RKRBFZRLTOMEBEH

TAINRLTHEBEICIOROVT AR —T %
BEft L, EOEFHOT 2500 % Wik A I35
L, ZOREMMMOHERBITL ESVTHE
AHE(ALRFEICHDIEEHFOOIEN /) 2
feE L, AL, EAS/mITAFTmIZRH—T
HHLEEREL,

FIBRIc T A AN =2 a A NI K DAREN X 4
AEALAKRMREICEIRBIBELXREL 2,

Fig.13 X U'Table 2ICTEDPEF ik & k%
Y, EROMERLXMVT, Fig. 217+ HIE

Aluminum Pipe

Strain Gauge.

RE~WEHRA %2 LWL, Table 3i2 L 5 EREM
CTUTFTOEREB I o1,
HBEBOBRERFIITROBAY THD,
(A)ERREDH T EARE, 120X VAML
o
(a)RIEOHRME TIX, Fig 2iImTIERA
AT E-RHBY - FROBBETL L,

2.3 =XEB&R

Fig.31%, ¥ =ToO¥F—=JizonTHlllEhi
BRGNS — CHERRET IENDUOTHA
TleoREMIY, HEAMDIEBLELD LICHE
ELEABRE (N 7HRERICERT IRIRE
DEBFM)O/HTHDH, & bIZFig.41x, R
RIEOEBMICOEIEMRTCOREELDHE
BERLELOTHS,

BIRIT 2 E30emIC KM E N34 T O
FEEILH—ZLRBLTELY, TOTH
P20 ~25 e BHIE M & R UG A3 B EE L 2 BC
MORFICESLEERB - bh, FEE
o4 7T LBEKR~D B3R REN EAFBER
EhTtwd, ¥, KMBROEDHLFig.4 TF
FTLEY AT THREIKO20emihI TRAERH
BEABMENATEY, WIREME L FKRIZZ
ORETCRLVBLVWAREARBAEE LT
3, COTFTHMEEABEHBAFZ T IBEGBLEL
T, (MIRKEREZTTIRIFELORZOE

30pieces

Switch Box

Thermo Couple ASW'304B

. " Personal
Strain Meter Computer
TDS-100 GP-IB Interface

4 pieces

Dia(In) 26mm
Depth 3mm

Length 300mm

Fig. 1 Outline of pressure measurement

Table2 Measurement method of strain and temperature

Sensor

Measure points

Sensor position

Strain Strain gauge

30 points on length’s

Each 10 mm from top of the pipe.

Direction At 5,15~285,295,
Totally 30 pieces measured by 3 wire
method of each Gauge
Temperature | Thermo-couple 4 points Their position is 105,155,205,255mm

(Aromel-cromel)

from top of the pipe.
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Fig. 2 Size of experimental apparatus

Table3 Experimental conditions

Weight 184.4g
Demolition Volume 125.3¢cc
agent Apparent 1.47
gravity
Poured water 72.3g
Water temperature 15C
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Fig. 3 Inner pressure occured by expansion in alu-
minum pipe
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Fig. 4 Hydration temperature observed at each
point on the pipe surface
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1 [/ Water

.
.
.
.
-
.
.

| Demolition

160 Agent

200
4

L N LR

IENENEEERTEEI Y A R A R B
G e P 0 EN GO B Rt s g ot P Uy 00
L RN R T LY AL )

“%se s es st e uben s ast®

Fig. 5 Before reaction
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Photo. 3 Before ex;antion

Fig.7 Dynamic equilbrium of
thick cylinder
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Fig. 8 Dynamic equilbirum on elliptical hole
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Table 4 Comparison of excavation result between circular and elliptical hole

Elliptical hole Circular hole
Long radius Short radius
_ Drilling diameter (mm) 65 32 46
Expansionforce | Calculated 3.034 182 —
(kgflcm2) | Observed — 750
0.4 (m) o @)
0.6 O O
Spacing 0.8 O A
1.0 (o X
1.2 A X

(O : Crack line is connected between holes, A : Imperfect, X : Fault)
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Static demolition agent by calcium oxide

Hisaaki Fukui*, and Kazuhiko Tsukada**

This report mainly consists of the measurement result on the pressure distribution from what

portidns occure by the expansion of the static demolition agent in the aluminum pipe.

As the result, the expansion pressure doesn’t occure equally from all portion charged in aluminum

pipe but comes out from the particular portion. This section is approximately at 20% areas from

bottom of the pipe. In order to examine the above result, two kinds of experiments are taken.

The first, using the opaque plastic tube of which free deformations are capable at any surface, it is

observed that any portion of the pipe starts to enlarge toward circular direction.

The second is the test using the opaque acrylic block in order to observe the expansion behavior

under the confinement condition.

Both of them are showed the same tendency as the pressure distribution measurement that the

expansion stats to occure at 20% around from bottom of the pipe.

Finally, the test of the breacrage properties on lime ston rocks is examined compared with circular

holes and elliptical holes.

Consequently, it is found that the spacing of elliptical holes is prolonged 1.6 times than circular

holes.
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