BF %2 B 3
LT TR

8 B EWTL RN

FIRES « BINAEE - SHEER

BEBBICBWCEFSEBATEHIET 3010}, FREREO /NS W ESHIRK (LDP
BB XEHTHDHO LEX LN, B 1,500m/s, A 0.95g/cc o EIEAURIK

ERISEL,

A3 LDP BRoBHSEERM L, XE0RBERIZOWGRRA, LDP BENH
RiFiEE, £oBH L AFEROBRBIRREOMEIIBNT, 520 v—FIZFRALE, BIL
AV N—7130 2,000m/s L 1,000m/s Db D, BXA—71x 1,000m/s 2w 500
m/s DD, CREDI -2 300m/s bD, REE /A —7RBKEPHOLOTSH

.

HBOWIHHER ~rFRBERCRNBERRSORARROBSR, BRI > TETS
ERAORMORKEHEREL, —BRRICHAT, 8l 1,500m/s o LDP BENFL <

PMEWIIEIR L,

REDRBRAERD BIFT, AHCRREEZITLI 3T LAbhor,

. FAME

FEIMT R AE R UC— G ORPH BT 5
BRENEL, ZoL EOBRBOCHRBTICMT32
HRHLEDHEREAZh TS,

THHDORBBAEH LDBEX FiL, K& 22125
Toh3. T74bb, 1 DREBFHEERMtLoT
Bt R NRICIMFIF 258 TDH Y, fho | 2IBIR
DIFNF—=EHBHL TEBEHIET 5BV T
b5,

FREMETCIR T I RAF ¥ 7 = v 2 (blasting
fence) OFE, FYVY A7V »F ¥ (pre-splitting)
PR v a LR VORBEND S,

#BHETI, REKEVLENTE S RN RN
BHREBRSD, UL LARoMERE oBiMic ks
REREDY, BEREORAIAX-IPEER
DERBROTAKEICRRALS 5, BROBE=R N
F—REoRBICHR S A D LI, —Rixfitkho
Fihe LTER LASLEHRTORBL 50T
b 5. WHOERITIBSH THIBBEOKN) RU
WEOA =5 2B HOEBRREVWEEDbNT
Ww3h, REERICBI} 34 L =¥ A 3ER TR,
ZOBE L FORGEHEOH, BEICBVWTIRED
BELBEHOPN L b D, XBRECX 3HBEROE

HAUGE I A 7 BREA
* BROF : 8XERBIFRLTE

— 194 —

ZDOKEZIE B L E=F L R)(BRDAL ¥
E—R] OEPKENZERE S RBEDRLA
WweEbh TV, HEHERIED BN, T
DRI ENHERHTHTH 5. > TREELRINEG
TESPBANTREIERTT, 2o, {BNTHS
Fs IREAKRBI EH S THELEXOND, BE
OHIAEIRIIEIL BT 5 b0 TH 0, ErDH
Abb, BEETIBRBEOBROBENKELTETH
60

ke, BRI LB 6h 3 EBRURRHRE O
BERD D, ToB#IR 2,500m/s~300m/s DLV
BRI RA CHBY, U LSRRI & BRYE
L ERERIRIC >V ToHERR AL WL S T
P
RESIEEGBMY AMH L T 58K L LB
FEER ®HK LOLT, ABEREETHSZ
L EAFICHEL, &8 1,500m/s, {RHIKO. 95
D {EBHHRE (LDP (Low Detonation Pressure) §i
REBEFFT5) 2. AREIRAMROLBRELE
WHasZ ek, E0BEiE 500m/s 16 2,000
m/s KEREEZLBIRRREHTH S,
AT, &I LDP IEOMSSE, FRHERE,
RO, REHRHSICI 5 KEHRRY, SURRRER
Bz oI o iR EHET 5,

2. LDP B0kt

IRRRMELE

(@



IBRE 2,500m/s ATFOEBOMAE, Y¥okdhi
Rk AT 500, MEICA 3K THBON,
2. i¥ D.P.Lidstone {3 Cartridge Case Deformation
Test LHT 5 FORMIMERIC X - THRIE L Wi
AEL, Wiz, FohfMiRiR%E Transitional zone
®ix Verylowperformance detonation #5ic4p¥iL B
HEFEL T 5, AR TR, MERE, SRS
HRERUSKThODIRERRYIC L - T, ToXAE
BEFMHELZ.

(1) BERUKTRBNG

Bl it, LDP o LEI{TH S,

- dRidk Iooz

1220%
EX 1 LDP oftLHN

FLEHMER, HE 3m/m, A% 35m/m, £
230m/m OEHIIR 1 712, LDP #E», 6 B¢
FORBLEN, EHMESTRODIC, BRI G
MLk 22 TAA1 A0Sk tE RN THBLE,

FOERDOEIFH, No.5 Rk No.6 ThH-T, &
M 1,040m/s, KU 1,220m/s TiBL, ok
Hiz, LDP BN AKARECHTEBMETD
%o

FEI(21k, LDP Bob v & —BdmEics
1 3SR RERRETT. HEFORA MBHDOETIZ

(1) Ap
<M‘0"2 . Np. }: ‘ ‘4;~'—?t-.l“,
s 2o /30y Pt

AR

Vol. 34, No.4, 1973

(=) B, Cmt, Dit, Ept

Ef 2 SARTouARE

BLT, SHSHML BRRKELAVRDOE RS
HeEs.

AREiE, Bl 1,000m/s J4E 2,000m/s O LD T,
ZORNIE, BBEnboRETEY, &
AR E B L bR B,

BRix, Jmagic, CABREBLRAGISH, FR
BRIC L > TREBLEEWHRLE T, 500
m/s P EDIEOBETH S,

Citiz, EMEINSFALR—ERIT TVW58, KX
DK, k&, EoRBIzAR{EBL
THY, BRLBREODRBTLH 5,

DR, WMo x SHoEskEkiITns, A6
ABLEERS, TORFERL, #B%E 330m/s
EMELE. ML EXSD,

ERfid, —hioRHRZLLFETR-TED, R
RgfrLTVWS,

ER 3 &EREGHEAR



ZDX5IC, BFORBMOBIER, *oBKom
ERBL, FOBBRRICY 5T, BHEOWRH O
NTED,

Y3, £X 800m/m, P 35m/m KRk 27
m/m DfEFic, LDP ## 700m/m LT, 6
ME RN LB & R - 2 S 0T ok &
FTLDTH-T, BIBALSIEE TRLI—Hic
BBt h, BERRELTWAZ L ERT,

B, B33 oBdHOMEEETD > TRMHIZA
V¥ oy TETHE U, FEILERAL Y REA
OB ET T, BIRAEHC R SR, o
BRhickoT, ToX5icRe3ith¥d, 15em
SETiR, —ELAFEROBHERL, BEIREL
TWBZLERLTWS, X FE Bm/m p 27
m/m T}, 100~200m/s BEFOXNRD D, EHBHR
NRLhD,

2000(
L NN
ii o}~ 2?#’)
:; ‘&’-— . gk*
~ T e Ly
o A R T M2 )ma
b3 6%?5” 7
1000
0 70 20 30 40 &0 &0
A2 E LY 2ZERR (cn)
1 LDP o8
(2) iR

{CIMEBRBE, ATLTD LDP ot & G+ 5
ONEACHRE L EROEMEKTHEELE,

B4z, oSFORBRRERT. BH 910
m/s RO 1,110m/s O v v hORFHIBE T L
T3, 1,550m/s PLECIRESICERLE. X
@22, REBRERERE, GRREOBE L oxhs

/00w wo 200 180 ww 1m0 /980
b % A %>

ER 4 RBEARETERERR

— 196 —

00 Ko oodooo
30K XK X

m 5o FJ
LOPM % o 10il (ng)
({538 3K 3R)
1000

BTd3.

1B 1,500m/s BHEERIZEWETRBRA ¥ Rt
BTHVWRITRZBLTED, kpofFdiony 1,500
m/s LEIERORENRL IO TIRREVMALEBbh3
&5 RBESERWARRETR LA, Shh oA CHERT
WA, EORRAMLRBERENS, 5 1,50m/s ©
iz, TOTRADIOCREVILEEILAS,

(3) LDP {g@oi&fi

# 1k, LDP olRo—#Htd s,

LDP oitflix, (UL 0.95 SISk 187cc,

®1 HEE—RN
HRT1
W g LOP |5<%%
& K ®’| glc 0.95 1.40
B|BEFAR cclg 650 860
B|lR B & | cal/g 845 1,230
| mEekxM cc 187 394
Bl % m®/Ap | mps | 1,470 5,740
B B HE | kg/om®| 5.1X10% [115.0%3%
gERER g 50 50
#| g 5155 m 1.28 4.25
x
20 " 0. 46 1.63
B | fr g
(mm/s) | 40 " 0. 14 0.48
¥l m 0] » 125 167
¥
20 ” 82 115
L
(c/s) | 40 " 46 72

(8) ESHWEERXRPIRX 3,
IRARBLE



B 1,470m/s, ZhickL T, HiRRETHhEHI 0,
3%cc, 5,740m/s TH B, ’&ﬁfﬂ&ﬁﬂ:lﬁ&%ﬁ
MBRDBL, ki 5xX100kg/cm?, 115X 10 kg/cm?
TdBe

WiHE DR LEP OB L—EERIE BT 3
WsHE R e+ 3 L, LDP oAkl iz Fio
173 UTTdh, BRRDIEENRT 350 BRYicHE
AT5HEERLTVS,

3. LDP ARORTRIER

LDP onfng, {EEHEOMIRI X 38R ORBERS
SRR HRICHT A BHESRSIC VT, %0
WRiEFHRIERb2WS, BEL COWRETH, —
BHmRR RS, FROBBREBVT, TORPER
HEBTCThil, PEMBRIRIEL T, BYDpRn
FHRRENRETE I LE LBk,

B2 IDPHEBoRBERR

(4) HAEBERURr+RBE

wlely] = x |owml 2 % ziEl B 2 | KB srsenonmmone
Pl e BT
gl |E B[ | RE| o ([PE SR x e R || [RAL wnmmhaggg
S8R ¢xg | ke |kg|m? emica co | co | m? kxn/l,— m| — — | kg | mm/s
1 2 8457 125% 100, 4.0|4.004.9 36 90 19 60 90 4.40.91 m| 56 mm| 258 0.95 0.7
7| P LDoP box 100 3.4 3gm |03
2 [t 7.2/ 4.9 36 130, 19 60| 130] 6.401. 13| @ | 58 mmy 0.6
| 38| [25% 1000 3.8 LDP |o0.9)
M LpP [3ox 100 3.8 0.2
3| 9.2 4.9 3¢ 115 22 55 nsiseed | e wm| LDP |07 2
il | 354 25% 1000 5.4 T
— _v—
U=l 28 .15 12.7
| LDP P3ox 100 3.6 2o b
ki) R 2541 10.2
4 5.7 5.5| 40 100] 30| 50| 100 6.00.95 | 6 ik 15.2
b LDP |0.4
2 54 [25% 100 2.1
" %z | LDP |o0.6 19.0
—ih
LDP [3ox 100 4.3 | 29 | 0.6 50.6
5| @ 6.9 5.5 40 100! 271 50| 100 6.0 15| ;| 6
288 [25x 100 2.6 X®| 288 0.4 47.0
| LDP |50x 1000 20.5 0 an| 1op boo 12
6|l ANFO |sox 750] 15. 7538, 5136.0] 65 L 150] 4.5 1600.24 g | 72
ANFO
T b o #50x 750 2.25 B |y o8O 272
() PUBBRER
5 ] . g Hle w|lzs u|EET?
No | % R| R m%ﬂaﬁaﬁﬁﬁkﬁgﬁﬁmﬁm&ﬁﬂﬁﬁaﬁé
L(g) |(m/m)] (ea)| (em) | (m) |W(em)| C (cm) | (em)
1 |® | LDP &% 60 | 30| 4| 10 33 45 | 0030 | | 145] o5
2| » B& xR g0 | 30| 45| 16 29 35 | 0.065| w 190 8
3 5
3 " FAFad b 40 30 45 [ 39 45 0.020 n 140 95
4 | #&ma | LDP sam 00 | 75| 100] 10 90 48 | 0.043| 180 | 120
51 n " 150 | 75| 120 10 110 55 | o.040| 300 | 120

() REAE C iz L=CW? gRwi®,

Yol. M4, No.4, 1913

—197 —




£ 2 OUITHEEIER O, RFHEMRRTH B,
yisiiEg, TFERY Sm® oRLENECh -
THRBESO 1 R 28851 F~1 P EER LIS
DRk 2R3 LDPBEKL S EEFA =1 b
BERIORRARR TS 5. LDP REHA O RRETIL, 3¢
ek 3 FH Lo XFRBEARKIZ L o TREFAKRRN
#Bohiz. X LDP B3RO SBREREHI, BREALM
EicRoh3X 5, 2854 +~4 VMERDES
X VBALNIC/AE{, LDP SR rtin e Ru)
FRLI. BERESD 4 RS RIFTED 5.5m® Of]
{EESOYmgET, Lbic, LDPIREE 2 B85 1
+=A L ObtH B, — IRV RERETLE, R
BRI RSV OAMNT T, oStz BT —%
IBEROEHBRELRENLOTH D, fE->T KR
BC BEROWHENSSTBni, ¥FTrhy
MZ LT, BRERGo Ed b S EB0ERE I, o,
B, B3 IRt X5a, vty bZLTRE—3
v PRI 2FEY A F~4 b 150g #EA L, K4
iz 28BS L F=1 b S0g e WY qicLT, LDP
133 % F71L100g sEEHR L T BREL ., ThiT XL
< %#&0 55k, < I:’—;E(&f:tf; {» HKATLIC

2HBS A F<A PRSI 150g BHEALUER

BRiEo BETh s, BB AR IC2BEHS 1
Fo4 b S0g FRFAICHEHL, LDP BEOHSY A
¥ 100~200g M Lo KIEMER O LUKLLIEIE D
0.95kg/m?, f&Fd 1. 15kg/m® TREAS L BiFhR
BRGER P Hc. HiC, FORBERMBMCIVTIL,

B20k 5, FEEREEICHEL T LDP BEER
DR, RGERISEE L T L LR,

RERFET 6 1%, Ik 5~4m, F&H 8m OEAAEM
BORVFIZ, % 65mm, £& 2.5~6m OHFL, 7
ALERILL, 21~24 iz LDP B35, 25~87
EhpoEES—25—L LT ANFO 3L, @
HILOOTE THAICHRE L2, LDP BEOER

KF%&

3
=
¢

s

3
1*
Rl |¢
5
— e

ENLA LG

s
R

3 LDP @3 & 3 5l e ns

— 198 —

LoP | Lop |LDp | top |ANFa|ANFOlANFD
EXTCNEIrTArEF YAy AT ANy

rIGen) — | — | — | — lorslorsiozs
Ms# 1 [Ms#2 IMsn3 (Msn4|osns josie losu g

| %7 3 Boewy] 280 (250 | 260 [ 15| 600535 | 580
em) ]| 180 | 150 110 | 150] 195]| 190] 760

FER S ~v+18R

£t ANFO o#13 B0 R TH o . BHOBRE
RSB 0 X DTN RL BiFCh ok, 2D X
5 i LDP /BaEiddii R 335em oBEMizH T
RIS - RRIREETAZ L eI L.

#2 0y, MIBRRERTD B,

Rt/ RIRRc k- T, LDP B3, Ba&/ Mk,
BRU3 BT A F=4 + 0 3 BEROBRESHR O R
BE¥Th o, LDP o NHREO—HEEIT6
{3+ X 5ic LDP B3Rz RSeRIC b, RBREEY 7
FCH, BIFRREREIR AR L. XEPOFBRURK
it GMEHBRO 2 REAVCHEL,) LDP B3
00.03, REIBIIRD 0.065, BRI BIBT A 74
b 0.02 TH oz, XIEEHIZIIT 3 LDP gD
FEARE30.04TH o 00

wi o o

B B FH: 2 30ea

LOPXRY : 60y Fcrdtenm
BRSO M WRBR

BRERS OIS, KROBRAHEHET 5L, LDP
BREOBSL, 3FRS1 T4 OFg2/3 T, Ris
MREEDR 25 TH o,

4 8 B

HERGAEORILE A E 15, B 1,500m/s,
{RHI0. 950> LDP B E IR L, & DAEFAEHE
2Tz, LDP R #{ih L RRE, —f%
O TR Z R LB Y D BRRICRET SR
HEEFICRPE LB LM TEE, XEOTRRH
BB ARARREEMIC X - TRIFLFBRAE LI,

IRAEBSE



FRIBERRE < FRERRMIRBRKICBI) 5580
REFNZH>WT, TORRBZNR, BREBIHESERF
#L, LDP BIEN, EHATOBSILIZHRIZREL
B L EMRLE,
AL, BRSEOTKBRFETRRRETHER
L7,
2irs
AL, AABRHARRTEIRREROMERIC
£350ThHY, FoHBERTS,
X 53
DSLB h#wuy
2 CCR ppuy
3) ®HHRN “REBEILEHFRS” I 7045
A%
4) DUPONT, “BLASTERS HAND BOOK?” 1966
5) REE—MB, “BREICHMTIEREHE, Tk
29, 4 (1968)

6) Geogge Griffth U. S, P. 3252843 “4£iBdiiazss
Re”

) HSE  HAM4-11755 “EHEBBBERAG”

8) T : BRUFEOME (M), KRB/, T X
a5, 30, 5 (1969)

9) M.T. Abegg “Low detonation pressure explo-
sives” Explosius to FFE Nr. 2/1969

10) Robert W. Woolfolk “Low velocity detonation:
Some experimental studies and their interpreta-
tion” TWELFTH SYMPOSIUM (International)
ON COMBUSTION

11) D.P. Lidstone “The Assessment of Explosive
Performance by Means of a Cartridge Case
Deformation Test” Explosivsto FFE Nr, 9/1969

12) 4 REE - “BEHBGHIKMAT2 2, 3 OHR",
Tokid, KBHHEABR, BA45, 11

13) iAkHhth : RSB, p. 166 (FB22)

Blasting by the Low Detonation pressure Explosives

by S.Asaka, M. Yokogawa and S. Mitsui

The explosives of low amplitude shock waves are considered to be useful to prevent
and reduce the vibration hazards caused by rock blasting.
’ From this point of view the low detonation pressure explosive (LDP) was developed
to have the detonation velocity of about 1,500m/sec and the loading density 0.95g/cc.
Some explosion properties of the LDP explosive were discussed. The fragment
of steel pipes in which such explosive detonated was graded into five groups ;
A group corresponds with the region of the detonation velocity 1,000m/sec to

2,000m/sec.

B group, 500m/sec to 1,000m/sec.

C group and D group, about 300m/sec.

E group, no explosion.

Then many kinds of data from field blastings such as boulder blasting, bench cut
blasting and drift blasting, were reported and analysed.

According to those data, the maximum displacement velocity of the vibration
aroused in the rock blasting by the LDP explosive proved to be much lower than
that of the ordinary dynamite and the blasting performance of the LDP explosive

proved to be satisfactory.

(Nippon Kayaku Co. Asa Factory)
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