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Geomechanical processes, occurring in mountain ranges, when driving workings and underground structures
of railway tunnels, significantly affect the cost and work safety. Invalid selected geomechanical parameters:
sustainable spans outcrops and dimensionally stable pillars lead to an increase in the cost of mining-preparatory
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works and reduce the level of security due to possible unpredictable collapse of rocks from outcrops or pillars.
Technical analysis of the literature was conducted to establish the stable and dynamically hit-safe pillar dimensions.
It is found that when calculating the size of stable pillars confining pressure and rock strength characteristics are
usually considered. Not up to standard fracturing parameters are taken into account, as well as the dynamic effect
of the explosion in the formation of pillars and seismic action of the recessive explosions.

This article presents a theoretical formula to determine dynamically stable and hit-safe sized pillars in un-
derground development, derived from the energy conservation law. Substitution into the theoretical relations of
slightly varying parameters has helped to get the engineering formulas for determining dynamically stable and hit-
safe sized pillars depending on the fracture parameters of the seismic action of explosions, coefficient of friction be-
tween the individual and array of rock pressure. The engineering formulas for calculating dynamically stable and
hit-safe sized pillars, depending on the ratio of the fortress rock, are defined. Engineering formulas are obtained
for mines «Priargunsk Industrial Mining and Chemical Union» (PIMCU). The numerical values of dynamically
stable and hit-safe pillar dimensions are given. A method of penetration of parallel developments in hit-safely ar-
rays, protected by a patent for an invention, is suggested.

These studies may provide a basis for the design of mining and preparatory work in different types of systems
work on the deposits of ferrous, non-ferrous, rare earth metals by underground mining and construction of rail-
way tunnels constructions in various geological and mining conditions, allowing to reduce the cost of ore produc-
tion, improve the level of work safety

Key words: geomechanics, dynamically stable dimensions of pillars, hit-safe sized pillars, mining, railway tunnels, frac-
tured tight array, explosive residual stresses, theoretical and engineering calculation formula
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Fig. 1. Types of pillars and their geometrical dimensions during mining:
a — belt pillar; b — columnar triangular; v — columnar rectangular; 1 ... 4 — sequence of driving workings

53



Adfoieé Caahd 2017.0.23. 1

d0aieodta fa dedaefa a41éda 500 1 yaeyaofy
6820TTTaf a1 € daciad 6aadTaacTrafiTar
Odeeéa aTéli@a OfioTé+eaTal daciada Oace-
éa, 0aciadl ofioTé+ealido vaceeTa Troaaa-
eaiQ aT 4664e1a 500 Ta déo 3

NS ~
~

i
500 1 & d0aieoad ondaiTaé
TafT04a dag1a00 OaceéTa.
T6e [00Te0aéin0ad TTacai 11
TEaéNa a6y ceddciTaioTeito o '
®ed ToTatayoiy d1o10a atioaa

08alfiTTo0i T-a0aTaeita aoTelie, naTéée
Taedd goteliyie e oTifaeyie, foarea é
TETETAOATENTOA atidadToée [2]. Ciaiey T4
OfioTé+eatod daci1adad 0aeeéTa caani oaéaed
1474074810, o
Afagec oagto T. A, Aadaiiaa,
A0éTaté, A.b. Eiaieotaa, 1. A ET-

_j>> O =y
@ *
- 5 -/

AN A AN

ox
(0]
an Q-
:Ijl
Qo
[}
Do
fob)
Qx
-

©
o

=
o<

1}
)
-
Qo
N
Qx
Q-

O
o:
QJ;
=}
9:>
o
=
a)
a»
-
O~
o
Qx
Qo
-
—
8
-)

o

[0
Qo
-
-

y, éTy00e6earon carafa ToT+iThoe
0008003 1 TAT Theaagaiey Tafiieada, adaia-
fe ioTyiey odéeéa. la aTéxiTi 00Taia ia
6+e00aapofly Tadaiacdd odavieiTaaotfioe

\\\\\\

>

\ (D/
=
o

AN~

6foTé+eatioe e Troaadeypo aase+ei
iT4T 4aaédiey a 0affi1aodeaadi Tl 6+afoéad

\\\\\\

183, A. A. Adeyeraa, 1. A. Aai-
heioa, A. T. Naaafouyii-
. Ne&avoaa, A, A. Podae+a & 9.

w 5

A A~ AN A

aarayo €nyo-

O: Qxr Q»

0ed

()]
M-
O:
D
Qo

0Té, a 0aéeed TadeTae+aféTa
4aéfioacd Toe aaadiee acd0ailo 0aaTo

NN A AN

iééd Tadaiaodl e TardyeediiT-aa0T01e-

oTaaiita Amoryied (TAN) Ta0foTé+earar
Tafiiead & cTiA AETETA,  03Beed 145412060
& DTAN OTO0AT fieeadTaT Taffieda a ¢Tia Thoa-
0T+100 Tardy=eaieé.

7NN~ 7

ATage; 680402000700 efoT+1eéTa e
Tr00 adTiadaie-aneed efificddraaieé fa

doafeead TAT
ONOTé+EAaTHiol OAEeETATTH
T.. 0o Y

uele Tadaidodaie e 1o

-
) >t
O

0 s MY ANO

aTo11aT 1anheda, aaénoae

[@X
Do
. -
o: *
QD
- -
s —)
> TOT

o

(@]

\ Ox
Q) ) m;

o
1

ordiedraaiey arorrar iain
Toe TadacTaaiee 0aeeéT.

)

-

a
iTaaiee 0+aoa Oece+aiiéed 1

a

e

J- SN

OTaT 1afifiéada ac00AaTT TOeAdaalT
1 TABACTAS

aoactaatey ¢T1 TTa0TalT €cél
ﬁ PO

-/
v

=
QO:
=
o
Q»
Qo
-\
-\
)
(@]
o

?1

ai
fiée ofoTé+eald & 6aadTaacTraniao dacl
dTa 0a6eETa Toe ToT0Taéd aToecTi0aéluiao

JZ- SN

54



T 00ACIETTAAOTAT Taffeda acd0aT:
(AL 70 A048TNa, 0dadtieTTTadacTaaiey (aoT-
1dyxaieé (A40ToT1a0eé); 6 — ¢Tia afoanoaat

dacTaaiey T+100 1ar

actaaiéey, caéTera e TnoaoT+1ao

i eoTaaiey rardyxeaiii
1TN00ATNoAT; 2; 3; 4; 5 — ATT04a0MN0a

\ Do

Fig. 2. Deformation zone of tensioned fractured array of explosion:
1—worked out space; 2; 3; 4; 5 —emission zones thereafter, fracturing (crushing separately), stabbing (unload-
ing), residual stress (strain); 6 — zone of natural state of the array. R R ,. R ., — Radius fracture zones, stabbing
and residual stress (strain)
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Acceptable hit-safe sized of granite massifs of Streltsovsky ore field,
when driving workings
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