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Fig. 1 Outline of the measuring arrangement
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Table 1 Composition of the explosives and the conditions of experiment

(at Nagano Dam)

No. 0 2 } 3 4 5 6 7
Explosives | Carlit | GTIUAT | TNT Sturry| TNT Slurry | TNT Slurry | CFRYF [TNT Surry
AN 50 |TNT 8 |TNT 25|TNT 30|TNT 32| 'NL, | TNT 32
Conposition b{_lg;g(_). 32| Al 10| AN 59.5| AN 49.6 | AN 47.6 AN 47.6
silicon 8 | H:O 5| H:O 15 | H:O 20 | H.0 20 | H:O 5~7 | HO 20
(% by TNT 5 Gum 0.5{Gum 0.4|Gum 0.4 Gum 0.4
weight) ieary oil 2
) pNT' 3
Shedfic ey | D e | L3 1.4 1.4 — 1.4
Weight (kg) | 360.0 375.0 607.0 36 22,5 18.0 19.5
Primer Tetryl 200g| Tetryl 300g| Tetryl 150g| Tetryl 90g|Tetryl 90g|Tetryl 90g
Hole "‘“(“:f;f’; 250 250 250 9% 75 75 65
Haeh“%; 20 19.6 19.7 8.1 | 7.0 7.5 8.4
Charge 'e‘(‘fn“; 9.0 7.2 9.1 4, 40 4.5 4
b) $hFific s H9LER B U FRBRMBRKIL O % Table 2 (R4, &
TNT » 35y —BREOfFABPIZIT SBEHEIZ oW ¥, HRIMM424E8 AlTIBL -,
TREF 3201, FIRNNFE ROEFRGEICET 58 ¢) REY LIZBIT SHE
FORTABBEEFAIL T, TNT 235 Y —BEED#HK ANFO {BIEDIBRIILAIZE ) S HORE &, &
shiz 313 SR TLOERNE B 1T Ok, 8% HENOEAEY LB LA D A4 MBI T YBULIC
DIBFHRS A 774 FOBHLFRCRIELE, & BT BREUARTASR, 28, BHOLD
OBMHC I HIMBRBREPICBI BV FHho + T 1ZHR TNT oBRELOBH L HspiciiZ L. 2o
b, SREILIXILENS 75mm, JLEBIAY 6~Tm 0 BUHTIR, HHIShIHRIEMETD Y, B
EIILTH B, £ T SR SMBEAL L LYe RyFhy bEMAMEA ShTHY, JLEN 5mm,
MOBMBILER L bR LI, {#H LIBSEORS LRI SmaoBRILAEbHTWS, 2o, BRI
Yol.32, No. |, 1971 — 41 —



Table 2 Composions of the explosives and the conditions of experiment

(at Choshi fishing port)

No. | 1 2 3 | 4 | 5
Explosives ’ TNT Slurry INT Slurry i TNT Slurry l g)l:liu':nl:iig ‘ (?l"ll;l::t::
TNT 40 |TNT 40 (TNT 40 | NG gel 29~33 | NG gel 29~33
Composition i AN 44.5 | AN 44.5 | AN 44.5 | AN 58~66 | AN 58~66
(% by weighy _H,0 15 |HO 15 |H0 15 | Wood powder | Wood powder
i Gum 0.5 | Gum 0.5 | Gum 0.5
Weight (kg) 17.0 | 19.0 18.4 8.25 8.25
Primer ' Pentolite 150g ‘ Pentolite 150g | Pentolite 150g —_ —
Hole diameter
(mm) B | 75 75 75 | 75
Hole length (m) 6.0 | 6.8 6.2 5.9 , 5.8
Charge length T B
a 1 36 | 4.0 4.0 2.25 2.25
Table 3 Compositions of the explosives and the conditions of expriement
(at Yahagi Dam)
No. | r 2 | 3 | 4 5 6
Explosives |  ANFO ANFO ANFO  Granular TNTGranular TNTGranular TNT
Composition | AN 94 | AN 94 | AN 94 TNT 93~95 | TNT 93~95 | TNT 93~95
(9% by weight) | Fuel 0l 6 {Fuel 0il 6| Fueloil 6 i H:O 5~7 HO 5~7 HO 5~7
Weight (kg) | — | - — | — — _
Primer } Kozumite t Kozumite Kozumite Kozumite Kozumite Kozumite
Ao No.2 750g ' No.2 750g No. 2 750g No.2 750g No. 2 750 No.2 750¢
ole diameter
Con) 75 IR | s | 75 75
Hole ‘“3‘(*‘ m 8 8 ) 6 7.8
“Charge 'c“g‘ 3 3 E X 2.5 5
WICIREKIZFV, 22C, ZOTHREABEILO—E
PREBBIEM L, %ok, ANFO BRI
HLRAHFERE L, (ERBEORN L5 RERRIL
Dt E Table 3 {2754,
3. EBRERSLUBR -
WEEh o BB&o iR flE Fig.2 (TNT =5 Fig. 3 An example of oscillograms (Granullar
Y —i#3%), Fig.3 (b TNT), Fig.4 (ANFO) |z TNT)
Mete &6IT, WRIRERE Y 75 RER & Table 4, (Sweep speed : 100 psec/div. )
Flg 2 An (.xnmplc of Osclllograms (TNT - b
Slurry) Fig. 4 An exnmple of oscxllogmms (ANFO)
(Sweep speed : 100 psec/div. ) (Sweep speed : 100 psec/div. )
— 42 —

LRARB&E

e c—— e



Table 5 33X (K Table 6 (254, +abLRFFA
2B SREEMR L Table 4 |2, SFiikicBI3
HERFER® Table 5 iz, 2L T %{E ¥ hicki o8
EfEEL % Table 6 IZRLThd,

AT, -fICTINT x5 0 —BHORRKBILAX
WiEbhTH Y, AralX AN:TNT: kK ot
2265:20:15 @ TNT 2 5 9 —~IBEDORRMNRIL 4
A FLERTVWSEY, SRIOIBERERNTIE
1z Table 4 $3 X U Table 5 TNT x5 y ~3§D
BA LT D, HOMZEBOEENRRLOGATY
5e Fiebb, JLE 250mm OBREFUCHV 2 TNT
AT Y -3 TNT g4k &fhd TNT x5y —i8

Table 4 The detonation velocity measured

FLVRYPLRLLTOHSICLh2bSY, Bigsh
PRI IRVl ER L T B, & ISR il
IZBWTHRA L TNT 2 5 v —1338i3 TNT 41
PIERICHEC T 409% (2bLTWSH, Mgshs:
WEINE 250mm fLigo TNT =5 9 — B ofhE
YL ey, 3610 65Smm JLEOYAICIE TNT
GHR 32% LLTwWEA, # 2m CHEEEA DL
TWd, ZOLHIL, RARELAKSVWEBE b5
TNT 23y —iBSEDHLEIX KE OEBEM{ZI D
TENBHHRS, LT, TNT 23y~
BERKSVBRIRMTHS LD, Ty 25
—BEOKE RO~ ARAKICHD L XhTw

(at Nagano Dam)

_ Explosives | Carlit | “ZRSAT |TNT Slurry | TNT Slurry | TNT Slurry | CTR4™ | TNT Shurry
Hlole d'?:fﬁf; 250 | 250 250 | %0 75 75 65
(0~3.5m) | (0~2m] | [0~3m) | (0~1.2m) | [0~0.6m] | {0~0.6m] | [0~0.6m]
. 4,000 5,500 5,200 4,300 5,860 5,900 5,440
Detonation
Velod (3.5~7Tm) | (2~4m) (3~6m) [!.2~3.6m}(0.6~1.2m])(0.6~1.8m]{0.6~1.8m]
I;o\;“y 5,000 6,000 5,700 3,800 5,720 5,500 5,100
(D.V.5(m/s) {4~6m] | (6~8m] \ (1.2~1.8mJ[(1.8~4.2mJ[(1.8~2. Im]}
6,000 5,400 | 4,700 5,100 4,900
€ J Distance (1.8~3.3m) 2. 1~2.4m)
from primer 3,350 1,940
(2.4~ )
No
‘ Detonation
Average D. /Zj 4,500 ] 5,000 | 5,400 4,000 4,500 5,300 4,370
Table 5 The detonation velocity measured  (at Choshi fishing port)
— No. - T - -
T 1 2 3 4 5
Explosives
~ . .. . . e
Shin kiri Shin kiri
Distance ™~ TNT Slurry TNT Slurry TNT Slurry . :
from primes ™~ Dynamite Dynamite
0~ 30cm 7,630 m/s 7,200m/s 1,250m/s 7,650m/s 7,600 m/s
30~ 45 3,900 3,850 1,250 5,850 5,680
45~ 60 5,850 5,520 5,050 5,020
60~ 75 4,670 4,630 5,650 5,450
75~ 90 4,900 4,800 No Detonation 5,030 5,220
90~ 105 4,900 5,820 5,050 5,040
105~120 5,880 4,850 4,940 4,880
120~135 4,530 4,420 4,650 4,600
135~ 150 4,530 4,550 4,730 4,700
150~ 165 4,400 4,350 4,650 4,540
Average D.V. 4,910 4,726 5,540 5,470
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Table 6 The detonation velocity measured

(at Yahagi Dam)

—— No.| i |
T 1 2 4 5 6
Explosivg\ 1 L R
Distnee . | ANFO ANFO ANFo | Granular | Granular | Graoular
from prrmer ~.! |
0~ l8cm‘ 5,840m/s! 4,600m/$| 5,940m/s 5,460m/s 5,460m/s 5,110m/s
18~ 36 3,270 3,360 3,860 3,900 4,370 3,640
36~ 54 ! 4,090 3,180 3,170 4,300 4,370 4,010
54~ 72 3,410 4,050 3,130 4,550 3,800 4,050
72~ 90 3,410 3,490 3,700 4,090 4,370 3,900
90~ 108 2,730 3,120 3,290 4,810 4,720 4,090
108~ 126 4,090 3,490 3,850 5,110 4,370 4,420
126~ 144 3,090 3,560 3,900 3,720 4,480 3,900
144~ 162 3,480 3,010 2,960 4,090 4,260 3,900
162~ 180 3,480 3,640 4,120 4,090 _ 4,090
180~ 198 2,640 3,010 4,400 4,090 ol -
198~216 3,810 4,060 2,270 3,900 - —_
216~234 2,980 3,120 3,540 —_ — -
Average D.V. 3,690 3,570 i 3,480 4,360 4,260 3,900
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#B450 70mm JLEOBEILAIZIIT S50,
4,000m/s 3L 5,000m/s Thole, ZORFL
Wi arbokilicki 35 ~2 L LTIt LY
L0 T5mm JUEOBREIL TIT 20 S o BRI A LR
Thd. TLTIDOEHERRET S L, RIRVHNIL
B EEDOLNAILICBIT LD DRIV L
NboMh3, BTS2 NET~ 7 L RRG
FNOTERER £ i3 &) BIFRBE BN
Hing shTv s, TNT Sfiftd £l +5 L,
TNT RF Y —{BIEOEEEL 5K 1230 TUZRRE
TFHIEHFLTEV . ZOX S ICARBRICI VT
ML TINT 235 9 4881 Kkd 5 v idikhic s
TIRRPBANBTF 5L TH5, FLbTLZ5Y
—RIEOHAKIERERPOD Y FcELINS T kit
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On the detonation velocity measured in a bore hole (II)

by Y. Wakazono*, C. Sato**, K. Sassa***,
M. Nakano**** and T, Ogawa*

The detonation velocities of five kinds of explosives, TNT Slurry, granular TNT,
carlit, ANFO and Shin kiri dynamite loaded in 250 mm, 90mm, 75mm or 65mm
diameter bore hole drilled in the rock, measured by means of the improved resistance
probe methed. As the results, the followings were found,

1) The detonation velocity of TNT slurry loaded in a 250 mm diameter bore hole
was higher than that in a 90 mm diameter bore hole or below.
2) Slight decrease in detonation velocity of TNT slurry loaded in a wet bore hole

due to water was observed.
3) The detonation velocity of Shin kiri dynamite was kept at a comparatively

constant value in a 75mm diameter bore hole as comparison with that of ANFO,

TNT slurry or granular TNT.

* Department of Safety Engineering, Faculty of Engineecring, Yokohama national University,

Yokohama.
*#  Kajima Construction Co. Ltd,, Tokyo.
*3*  Department of Mineral Science and Technology, Faculty of Engincering, Kyoto University,

Kyoto.
*##* Nihon Oil & Fat Co. Ltd.,, Taketoyo plant, Aichi.
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