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Fig. 1 The case of a problem in which constant

pressure, P, . acts instantaneously on the in-
side wall of bore holes having the same
diameter, r.
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Fig. 2 Paired bore holes stressed by the inner

pressure, P,
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material hard sandstons
‘compressive strength(kef/cd) | 1900 ~ 2100 ]
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Fig. 3 Parameters & results of crater test

Table 1 product standard size of fracturing composition.
type 27-6 27-12 45-20
size(wn) | 627X 100 | ¢ 27X 200 | ¢45x120
charge(g) | 60 120 200
service | rock drill | rock drill | cravler drill
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Table 2 Parameters & results of field tests in each place

data 562-05-08 S62-12-11 S62-08-27 $62-08-27 $63-02-01 §62-10-15
place SHIRARAVA plant MIYAZI),RYOTO KAVAUCHT , FURUSHIMA | KAVAUCHI, FURUSKIMA | SHIRAKAVA plant | OGUNI, YAMAGATA
rock material (texture) | Plain concrete Reinforced concrete | Granite Granfte(veathered) | Congloserate Andesite
diapeter of bits 22m 32m 30xn 30xn 32xn 75zm
depth of drilling 0.5m 1.2~ 1.5m Om 1.0m 0.7m 1.2m
charge per hole 0 g /hola 180 ~ 240 g 7hole Hg/hole 120g/hole 1o 1o
total charge 40g 4620¢ 202 360g 4000z 4
specific charge 0.008Zkg/nd 0.231kg/nd 0.01 2/ nd 0. 02T ka/nd” 0. 3Tkg/ ?ggﬁl_nf
categories boulder boulder boulder line bench trench
results good good good good good good_

. photo 1 photo 2 photo 3 Fiz 6 photo 4 Pig 7

Photo 3

Fig 6

Fig 7
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Table 3 Mechanical properties of test piece
Kind of rock Sandstone
Longitudinal vave velocity (m/s) 4500~4800
Compressive strength (kgf/ct) 1300~1800
Tensile. strength, (kgf/ct) 95~130
Schnidt hacrmer value (%) 75
Bulk density (g/at) 2.74
Porosity (%) 0.81
Dynamic Young’s modulus (kgf/ct) 1.46 X 10°
Static n (kgf/t) 3.17%x10°
Table 4 Results of measurements for ground vibration & sound level
total vibration (kine) sound level (dB) specific
TEST type of charge pate=- | dis- | direc- | paak | combi- 3 dis- A | infra- | effects | chorge
NO. | composition | ( ¢ ) poried tence | tion |valua|nation | valus | tance | fast | sound (kg/ ot)
x 0.48
8 y - - -
fracturing bench _m z 0.30 .
1 |composition| 840 |cuts x 0.07 SO ] 65 | 110 good 0,57
(type27-12) 30 y 0.11] 0.11 | 113 m
m z 0.04
x 1.94
8 y 0.44] 2.14 | M
Super benc m z 1.44 over
2 Energel 400 | cuts x 0.23 S0 | 82 98 | charge 0.21
(28%100¢g) 30 y 0.19] 0.29 { 519 m
m z 0.17
x 1.40
8 y 0.41| 1.41 93
fracturing tenter] m 2 0.67
3 |composition| 960 |cuts x 0.14 0| - - good 4.60
(type27-12) 30 y 0.06] 0.15 | 139 m
m z 0.07
x 1.20
8 y 0.72]| 1,64 | 258 o littlq
Super Lenter] _m z 1.14 over .17
4 Enorgel 300 cuts x 0.20 20 - - charge
(28x100g) 30 y 0.15] 0.23 | 510 m
m 2 1.12
x 0.38
8 Y 0.35| 0.65 80
fracturing benc _m z 0.54 good
S ] cozposition| 420 cuts x 0.05 0 9 102 0.49
(type27-12) 30 y 0.05| 0.07 | 120 m
m z 0.03
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Table 5 Specific charge of fracturing composition

(kg/nt)
materials very hard |pediuvn | goft
T hard hard
division fracturing method : (No. of free faces)\ rock rock | rock rock
Center Cuts (Pyrarid) : 1 6.00 | 4.50 | 2.30 | 1.20
Trench Cuts : 1 2.50 | 1.35 | 0.60 | 0.30
Rock Bench Cuts 2 1.40 0.70 0.36 0.18
Boulder Cuts more than 2 0.96 0.50 0.20 0.12
Line Cuts wore than 2 0.75 0.45 0.20 0.13
Concrete | Plain core than 2 0.13
Reinforced zore than 2 0.25 ~ 0.55
Revarks ;
150> | 100> | 40>
O = tensile strength of materials o ) 1] )
kgf/cd >1501 >100| > 40

¥unit is kg/nf in Line Cuts

LbHFERTEILANTES,

6.3 /BRE(Proto 3)

BEVIIARFIZ VT, TERYE (0.=1700kgf/cm?)
DRERPEIZRE L. BHRERCChIERARN
Lple{ KELERTEL,

6.4 BEHER(Fig. 6)

6. 3M TR~ Bz 5\ T, TEME DAY B
BR L, BRI —NBECETS 721 5 -DF
KBEM-2 5 v e piicit g, FREICE - T—FSII
HAYBERTEIHT Lhbhats,

6.5 ~NFHE(proto4)

AEREHRAD 7 I ¥ v FO v+ 8 (9,=800kgl/c
m?) CREL-BHBOBRTFEXFHNSIRLEL, BRO
BEELEV L2 H 6T, FHH{ri20. 37kg/m?
LB a1,

6.6 STUWIR(Fig. ?)

IBREMC SV TITR - &R YTT, EB1IXK
W4 (0, =1800kgf/cem?) €, (B L -BERERIZ, 2
B—3— F)ALRD4E—2200THS,

BEOR, ABSRMIZAN OB S L
T, KEBLAROMANETHILAETHD - &
bhot, ShETRLERERAIZ, WThBERE
DS - BHEYER L CRELLY, &Y - BWiFc
PhEVRRTH 1, 2T, REICESKBE(A -
Semgd ) b ORRBRBRERA O CLTICR
TO

7. #h BEOHN

Kogyd Kayaku, Vol. 49, No. 6, 1988

AEGEAMESKBR(R—A—=F=¥r)iTkB

HREGRFORD - BHFOKRRYY, REAREHT
BREBE o A EFRRMNL R Lis s TREL
o FEIILRWOHBOIEMOBELTL, Hohi
BRAYFLCTRLLE,
% 4pORENol & N2 B EHRRYFH—2 L1
LDOTHY, No2 & NoSiHAERYIFE—L L
1L DORKTHSD, ¥7:, No.3, No.4i2iGsEel
12X 5.0ERLEAREORRFATS S, ARLOL
HRFBEOBIIIEOE S hicREh T3, HFEE
ERETHIRBIAERRA CRA——=F— 51
D1/3~1/4Thh, ¥i, HEHF(AHE)12$20dB
B2,

RPBHFHO 7 — 50V L 2 A1z, HROLHE
REOBHHET - 20\ @bhitdh -1 bDTH B,

8. Z74—-FFAMDELD

#£5i2, chECHEEZhBEHROARRRA
CIZERERI LRI F- 2%, FRERLL
CHRAOCKICHIG LA TE LD LDTH S,

9. M

FEREROBILREBIZY - T, FWRMLLE
D& AL BB RIS hBBHXTC-,

hCh, FERRRBOTH - KRDPAEWIFTR
PEEE—K, & 00 RN IR H L
Bt BgRotofl, BeofELT ¥l 2%
t2o COREHY, HEHEMOMEERY - OPiC
MsshlREBMoRYRLET,

—403—



1)

2)
3)
4)

x B (1969) p. 71~76

FE &, B8h—=, TRXRK, 15, 4(1954) 5 (P8, exZE—, BEHH, TRARK, 32,

p. 294~303, 16, 1 (1955) p. 32~41 1 (1971) p. 13~17

fRER—PB, THK¥, 29, 4(1968)p.246~267  6) HMEFR—, /M, rhiRikd, —H B, IR
BEFREE, TRXAMR, 15, 4 (1954)p. 233~249 kX, BRH

ok, THIK, TRkE, 30, 2 7) TR ER Ip. 792(1973) A%

Fracturing composition using the gas pressure generated by the
thermal decomposition (3)

—On the application to fracturing of the brittle materials—

by Ryoichi BANNO*, Michio KOBAYASHI**,
and Toshihiro OKITSU** kaoru FUTASE**

In first and second reports. we presented the various performances and sensitivities of
fracturing compositions using the thermit reaction.

In this report, we show that we theoretically took into consideration with respect to
breakage of the brittle materials using this composition, and then gained many valuable
date of various fracturing experiments on sites,

The results on breakage of the fracturing composition as compared with industrial ex-
plosive can be summarised as follows ;

(1) The specific charge of the fracturing compositon is between two and four times as much
as its value by the water gel explosive (Super Energel).

(2) The ground vibration generated on breaking is between one third and one fourth times as
much as its value by the water gel explosive (Super Energel),

On the other.soundlevel is between ten and twenty dB (A fast) lower than its value by
the water gel explosive.

(3) The fracturing composition can applicate from one to multi-free faces breakage for
various brittle materials.

(*consulting section of civil engineering department of TAISEI corporation.

**research & development department of SHIRAKAWA plant. NIPPON KOKI Co.,
Ltd.)

—404— IRk



