























































































































































































































































































































































































































































































































































































































































































































TABLE 6

Velocity of longi- Veloclty of long- Elasticity
Dencity tudinal vave in tudinal wvave in rad, Modulus Poisscn
Sampling Site Rock of rock, block, u/sec m/uvec (vltrasenic 2 10=5 Cocfficient
g/em3 =y rethod) kgt/ca”-10
Ultrasonic Explosive
Method Method
Krivoy Rop, New Martite-raccetite  4.60 6080/5740  6150/5550 54.30/5125 15.5/13.50 0.27
Krivoy Kop Mining 10d bandll rhart E
end Concentration
Koubinat
- Carbon.te-magne= 4,12 6630/7315  6500/7240 5910/6530 16.2/19.70 0.27
tite chart
Semi-oxidized 5.222 6880/6520 6700/%200 €090/527% 22.1/20.90 0.28
martite-caguetite
chart
Biotite-chloritic 2.95 $980/5510  5500/5122 5440/5010 8.9/7.60 0.28
shale
Noa-oxidircl mar- 3,46 ~ /7000 2050/5030 - 76250 -/15.10 0.27
tite-magrotite
chart
Chloritic shale 3.23 2850/2755 2370/2180 2590/2500 2.22/2.04 0.25
Krivoy Rog, Cen- Menconditioned 3.22 4650/5020  5100/4070 4150/4450 6.14/7.26 0.27
tral Mining and Uomatire-nartic
Concentration chart
Kozt inat
Hematite-zartite 3.8% $230/45G0  6200/5500 4670/4020 9.57,/7.03 0.27
chart
Oxidized henatite <,70 6210/5650 6190/4950 555074920 16.4/13.50 0.27
Krivoy KRop, Cen- Martite-ferrcri 4,22 K590/ 528D 6320, 5700 SRI5/4720 16.37/10.51 0.27
tral Mining and jaspilite chart
Concentrastion
Kombinat Quartz-mica shale 3.09 6000/3560  S900/3960 5450/3237 9.43/3.32 0.25
Magnetic shale 3.28 5500/5007  5500/5050 4780/4350 8.92/7.34 0.30
Hematite-martite 3.19 6250/5180  69n0/5050 $570/4525 11.13/7.64 0.27
shale
Silicate-magne- 3.29 5700/4970  5750/49n0 5130/4475 9.71/7.28 26
tite shale .
Quarrz-micarcous 2.19 6890/4770  6330/5000 631074920 16.95/6.80 0.24
shale with ndn-
roned ¢ 1t doter-
calations
Carbonate-~ipne= 2.44 5260/4630  $5N20/4400 474074170 6.03,4.67 0.26
tite chart < - o
Balaklavskoye White marhle- 2.1 5940 6300 5160 5.61 0.30
Mine Manoye- type Jimestone
ment
Roge marble= 2.78 6750 6200 5875 7.06 0.30

type lircstone
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TABLE & (Cont'd)
Veloacity .M lonpl= Velocity of lonpl- Elasticity
Densfty  tudinal wove dn todinal wave i tad, Yodulus Ve
Sewpling Site Rock of & block, m/rec m/sec (ultrasonic 220”9 ge
.h:‘i' it kgf/em 1070 Cocfticient
Ultrasenic  kxplesive
Method Mcthod
Dokuchayevskiy
flux-dolonite
Kombinat i
Dolonmite Mine Polomite 2,66 $800/5369/5130 1.2 0.28 '
. Dolomite-tvpe 2.62 4R00/5760/4210 4.88 0.29
limestone .
Dolomite 2.49 6120/5830/5415 8.0 0.:8
Central Blended gray 2.50 $890/5800/5115 6.95 0.2
limestone
Bituai~ous thin 2.54 6200/6109/5440 8.04 0.29
grained limc tone
Medium-grained 2.466 618N0/6320/5475% 8.12 0.20
gray limestone
Eastern Mine Blerded pray and 2.66 6180/6200/5177 8.12 0.30
bluish=grav lime=-
stone
Eastern Dolo- Nolomite 2.70 $280/4R0N/4675 6.05 0.28
mite Mine
Modeling Rosin 1.10 2250/22%0/ 2130 v.52 0.14
Material Hyposulphit: 1.70 N0/4196/375) 2.78 0.24
. Remarks. Numerator represents loncitulinal wave velocity in parallel to stratification, and the d 1 repr s

the velocity perpendicular to the stratification,

in the case of one value, the data ceincide.










Table 7

The Hardness Characteristics of Rocks and Modelling Materials

Bulk Breaking Tensile Stress
Sampiing Site Rock Density, Stress Under Accozdiag to
g/e=? Comaregsion, M. M. Protod'yakov
kgt/ca®
Rel-dand -4 mar= L.60 1500 16
tite Taanetite
chare
Low=rontent L.12 1370 14
carbonate-
2denet it °
chart
Seai-oxliiized 5.22 129 15
sareie
tite chart
Stotdee~chleritic 2,95 795 8
chare
3o le%0 17
3.23 1089 1
.22 17 15
L% 1420 14
eaare
sidized chare &7 1549 ' 15 -
cenzral Ylaing filicate-"are= 3.29 1620 10
«ad Concentra=- tite chare
tion Kozdinat 8
Vo onerite chare 3.28 1450 15
Demse hizatite~ 3.19 1420 14
Sarviite ctart
Cardorate=Vagae-
tite chare 2.44 1020 10
Fxtracted hematite- 2.44 1350 13-14
zartite chart
Yortite~ferr ot 022 1590 16
cacecas Jaspilice
chare
wenrral Nialng Nuartz=sicaceous 2.19 1041 10
a1l Loacentra= shale with inter=-
tion Kombivwat calations lacking
chare
Quartz-zicaeous 3.09 - 740 L]
shale e
Balaklava

R duced from
e -
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Table 7 (cont.)

Bulk Breaking Tensile Stress
S~=pling 3ite Rock Density, Stress Under According 0
gicmd Cozpression M. M. Trotoc’yasov
kgi/co-
Western Kadykov White marblo- 2.71. 680 7
Mine like lize.tone
" " Rose marble— 2.78 $5% $-10
like lizesicne
:silerakh Mine Rose marble- 2-51 765 ]
like lirest mne
Vianits Region
Samchin Quarry Finc=gruinad 2.74% 72C 7
gray pranite
snivan'skiy Coarse-grained 2.57 1050 21
Quarry gray .rasige
Donets Easin
Dokuchayev Flux-—
Doloxzite Kombi-
nat
Eastern Dolo- Dolozite 2.70 1170 12
mite Mine
Dolomite Mine " 2.49 835 )
! 2.66 1055 11
Dolozite Mirne Dolomotized lime- 2.82 1055 10-11
stone
Central Mine Fine szall-grained 2.: 956 10
bituzinous lime-
stone
Middle-grained 2.66 1088 11
lizestone \
Middle-grained 2.50 1011 10
and blended
limestone
Eastern Mine Blended gray and 2.66 = 1075 11
bluish-gray
linestone
Modelling Rosin 1.10 15
Materials 27
Hyposulphite 1.70 39
; 59
82
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Table 11

Energetic Characteristics of the Shattering of Rocks and of

Modelling Materials.

Sarpling Site

fock

energy coatent Efficiency of use
in explosion £ explosive energy
2
kgf/cn® ®
Dokuchavev Tlux-Tclcmite Nomdinat
Dolozize zize Dclo=ite 0.0%3 0,212 20.0
3 Solomvrized n.0235 0.25 14.0
li{=acstone
Zastem iczite Oclenite 0.049 Je254 19.3
Mize
Ceztral Mize Bitu=inous fine- 0.042 0,202 20.€
grained l3-estone
Middle-grained 0.044 0.260 17.0
lizestone
Llended lirestone 0 035 0.298 13.1
sezs Nine 0.0:2 0.272 i6.2
kalaklave
Laivgov 2.C38 0,345 1.1
Rose marble- 0.046 0.276 16.6
lixe lizestone
Psileraxh Mine Sixuchayev flux- 0.0374 0.325 11.5
cdolezite Kozdi-
nat
Vinnits Region
Sa=xhia Tuarcy Coaise-zrained 0.037 0.400 9.3
granite
Onfvan'skiy Tine-zrainced 2.045 0.33 13.6
J.arry graaite
-
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Table 11 (eent,)

Sazpling Site

Rock Specific w

ccnterd or

tering, kgf/ez

Rrivoy Rog
New Xrivoy Rog hed-banded suar- 0.0v1 0,850 10.3
Mining and Con- tite ragnetite
ceatration Kom- chart
biaat
Low=conten 0.074 0.750 .0
carbonite
netitc crarc
Marcitoe-saa- 0.053 2,510 qace
i 0.053 ). 530 1i.7
tic chast
Central Silicate-zag- 0,043 0.410 10,4
and Concentra- Qetite chart
tion Xombirat
Mignetite chart 0.048 9.410 il.e
0.047 .40 31.3
Ca:bonate-mag= 3.03% c.23¢ 16.3
Netite caars
M.rtite-I.rromica- 0.110 0.63) 17.5
cesus jospilite
charc
Cuartz-zicacecus C.05% 0.385 1.0
shale
Ingulets Mini.g Chicritic shale C .64 0.378 17.0
#nd Concentra= .
tion Ko=dbinat Oxidized ‘ematite € 102 0.430 23.0
chart
Knlozoyevskiy Cranite 0.042 0.240 7.5
Quarry
Diabase 0.065 0.256 z1.8
Artenorsk =
Artemsol’ Kormbi- Rock Salt 0.0n0s 0.018 29.6
nat
Modeling Rosia 0.005
Paterials
. Hyposulphite 0,010
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