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The considered trunk of mine is operated the 40th years of the 20th eyelid in difficult
engmeering-geological conditions. At construction because of damage of a trunk of mine it
was flooded. Therefore in the range of high-rise marks of +108,5 m — +80,7 m are executed
strengthening and there was diameter reduction with 4,0 to 3,4 m. Because of long operation
of a trunk of mine in difficult engineering-geological conditions there was a need of
determination of its reliability for the most dangerous intervals. The condition of a trunk of
mine was determined by results of complex inspection in the intervals executed from a brick,
concrete, pig-iron elements and concrete. At inspection the technique was applied fulfilled
and checked earlier on trunks of similar mines.

In the course of work inspection of a trunk of mine is executed from pig-iron elements and
concrete. The analysis intense the deformed condition of elements of a trunk of mine on the
measured tension is carried out. Sizes of pressure in characteristic mtervals are determined by
depth. The forecast of its constructive safety is executed. Level of operational reliability is
defined.

Assessment of engmeering-geological conditions

The Precambrian ore and crystal metamorphic educations blocked by friable fanerozoysky
sedimentary breeds take part in a geological structure of a field.

Physicomechanical properties of breeds of friable thickness.

Breeds are presented by lessovidny loams, chalk, sand and sandy clays. Their properties are
defined by dispersion, addition density, density of mineral part and natural humidity.

Loams lie in the range of high-rise marks of +179,6 m — +169,8 m. Power makes 9,8 m.
Loams have the following indicators of physical properties: density is from 1,81 to 1,95
g/cm3, natural humidity from 19 to 23%, porosity from 31 to 41%. Standard values of
strength mdicators at shift tests have the following values: corner of internal friction - 280,
specific coupling of-16,5 kPas. The deformation module at the killed state makes - 24,6
MPas. Strength of loams on monoaxial compression changes from 0,14 to 0,17 MPas.

Chalk lies in the range of high-rise marks of +169,8 m —+125,9 m. The general power makes
43,9 m. Values of physical indicators following: density is 1,96 g/cm3, humidity of 20%,
porosity of 38,9%. Strength and deformation indicators have the following values: corner of
internal friction - 20,70, specific coupling - 53,14 kPas, the deformation module when soaking
- 33,7 MPas. Durability of cretaceous breeds on this layer changes ranging from 2,31 to 2,67
MPas at standard value of 2,46 MPas.
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Pla 1: 3ecWon on a lrvnk T an Tlerya! o! blgfl-n3e tark3 o! +180,140 T - +121,732 T

1n 'be ba3ls ol crelaceouns3 éepo3H3 T !be range ol blab-n3e tark3 ol +125,9 7 - 1249 1 He
'be lNoslorHoyy plale presen'eé by 3lrongly JoT!eé 3eTbrocky breeés. Po”er ol a NosforHoyy
plale Take3 abon! 1,0 7. PbyslcoTecbawcal properiies are cbaraclen2eé by !'be lNollowng
Télcalors: éensiiy 13 2,23-2,30 a/c7t3, butléky ol 3-7%, porosiiy ol 15-18%. 8!rena!b
Télcalors are éelTeé a! !e3!s lNor Tonoaxlal coTpres3ton ané 3lrelcblng. Burabll!ly ol breeés
ba3 !be FoMownpg yalues: corner ol T!letal Fncion - 330, 3pecllc compling - FroT 7,1 lo 8,4

M Pas.
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Pla 2: 3eclon on altunk T Ve range ol blg-n3e tark3 ol +121,732 17 - +73,732 1

8anin !'be gnar!2 brorw8b-aray ine-graten He8 T !be range ol bl gb-we Tark8 olf+124,9 v -
+94,9 1. Tbe peneral po”er ol 8anihi Take8 30,0 T. ben8ily ol 8anii cbanpge8 Frot 1,75 lo
1,86 n/cT13, a! 8lanwarin yalue ol 1,81 a/ct3, butbliny 'rot 15 !o 20%, poro8iiy ol 41-42%,
minramon coemMen! 'rot 2,2 'o 7,6 T/ay8. 8laniarii yalmue8 ol 8!rena!b properine8 Nollowna:
corner o Tletal Incuion - 30,50, 8pecllc compnng - 0,5 kPa8. Thbe melorTaiion Tolinle -
26,0 MPa8. Takta T7'!o accoun! ni8per8on ol arannlote!nc 8!ruclure ann ~aler 8aluraiion ol

'b18 !blckne88 8anii are Tcmneii 'o an oplyyawye.

234



Clay the dark gray sandy lies in the range of high-rise marks of +949 m — +86,4 m. The
general power of clay makes 8,5 m. Standard values of the main water and physical indicators
following: density is 1,95 g/cm3, humidity of 20%, porosity of 39,7%, filtration coefficient -
0,007 m/days. Standard values of strength and deformation properties have the following
values: corner of internal friction — 9,30, specific coupling — 40,67 kPas, the deformation
module — 26 MPas.

Physicomechanical properties of breeds of rocky thickness.

Ore martitovy lies in the range of high-rise marks of +86,4 m — +65,9 m. Power makes 20,5
m. The main standard physicomechanical indicators have the following values: density — 3,21
g/cm3, a corner of internal friction — 37,80, specific coupling — 6,33 MPas, the elasticity
module — 43,0 GPA, Poisson's coefficient — 0,32, the module of comprehensive compression
~39.8 GPA.

Quartzite lies in the range of high-rise marks of +65,9 m —128,0 m. Power of quartzites
makes 193,9 m. The main standard indicators have the following values: density — 3,36
g/cm3, a corner of internal friction — 41,30, specific coupling of 25,0 MPas, the elasticity
module — 113,15 GPA, the module of comprehensive compression — 67,4 GPA, Poisson's
coefficient - 0,22.

Hydrogeological characteristic

The field is in a zone of the broken mode of underground waters due to drainage located glad
pits and operating water intakes. The water-bearing horizons are:

1. Modern alluvial water-bearing horizon;

2. Turon-konyaksky water-bearing horizon (K2t-k);

3. Alb-senomansky water-bearing horizon (K1-2al-s);

4. Jurassic water-bearing complex (J2-3);

5. Archaean and Proterozoic water-bearing complex (AR-PR1).
Technique of inspection of a condition of a trunk of mine

Vertical trunks of mines belong to one of the most difficult objects of the mountain
enterprises. It is caused by lack of direct availability to tool control of their state. Works on
inspection of trunks of mines are labor-consuming and difficult.

Inspection of operated tables of mines is made, generally on indirect signs. Completeness of
inspection depends on availability degree. Examination of a trunk of mine was conducted in
the following order:

. External survey of sites.

. Determination of the geometrical sizes of a design.
. Definition of elastic characteristics of materials.

. Determination of corrosion activity of concrete.

. Determination of tension.
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. Reliability forecast.

External inspection of sites performed for the purpose of scoping of works and a choice of
techniques of an assessment of tension.

Determination of the geometrical sizes of a design included: measurement of radiuses
(diameters), curvature, identification of destructions, profiling of a wall of a trunk. The fullest
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éala are obl!ateé proceeétpn Irot yalue8 ol raéw8e8. Tbe lNort ané 8lre ol ayerapge raélal
loaéTtn8 a8 éelertteé by !ber.

Belinll on ol cbaraclei8/c8 ol Talemal8 1l ~a8 Taée proceeétn MNroT concrele ané ca8! ion
brané8. Tbe brané ol ca8! non "a8 éelertTeé by prolec! éocutenlalton. belinllon ol
cbaracle8Mc8 ol concrele a8 Taée on !be 8elecleé 8aTple8. Tbwu8 !be Willer lype,
coTTuTcalion ol MWer w!b ceten!, exl18lence ol a iTe ané Tlcrocrack8 T a ceten! 8lone
Nere éeiiTeé. Ela8Mc cbaraclei8Mc8 ~ere éelineé by an acowiic Te!lboé. Belertralton ol
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Plg 3: 3cMeTe o! éerérrrallon o! {en3ton Tellloé o! pariia! nnloaélng: 1- 3naT pgage

Ten8lon T pla-lron ~ali8 éeaéeé by aTelboé ol TcoTplele unloaéty on n8e ol 8!rat gages
[6]. Tbe e88ence ol a lecbTamne con818!8 T a utlaleral kKTkback ol a pla-1ron ~all on a place
w'!b !'be pa8leé 8lrat gage (ig. 3). The re8earcbe8 conéuncleé by n8 8bo”eé lbal al a utlaleral
KTKback ol a plg-1ron ~all !o !'be ixeé 8!rat gage 'bere 18 1i8 unloaétp ol egnal 50-60% ol
'lbe nll. Por exatple, T a nnpa eépe al! partal mnloaétpn yalue ol éelortamon egmal 80 =
210x10-5 18 recelyeé, ané a! Tmllunloaérg (I érank N'roT !~ o0 parne8) - 80 = 350 x 10-5.

1n I71,q|/|re 4 'lbe lecbTane ol 'lbe kKlokback “blcb ba8 been carneé on! T a'!rnnk 18 8bo”™n.
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Pl1a 4: Priolo o! a plg-lron uell o! a Irmnk wir IMe 3!'raTt gafge aller applicaHon o! a Tellloé o! parHa!
vnloaélng,

On !'be Tea3unreé langenivial éelfortanons !en3ton 13 éelertreé by Hooke's lax
aB = Eur 'Es (1"

Abere E4r- !'be Toéule ol elas!xclly ol cas! iron, MPa;

8e - !be Tea3unreé relanye éelortaiions.

a, MMa

O 50 100 150

P1p, 5: TMe clMaii "o-e" lor gray cas! Iron

Bervwiion ol lbe Toénle ol ek3iicy ol cas! iron on éepenéence ol a=l(B) lNor gray cas! iron
3ee laure 5.
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Sizes of pressure upon an external contour are determined by the measured tension by a
technique of the Prof. N. S. Bulychev [4].

In a trunk by this technique determination of tension at depths was carried out: 61,6 m — in
the flooded cretaceous breeds;, 76,6 m — in the sand sated with water; 84,0 m — in clays.

In the course of work examination of a vertical trunk of mine is conducted. The analysis of
results of inspection and assessment of technical condition allowed to make the forecast of
level of its constructive safety taking into account intense the deformed state. Following the
results of work the recommendations which application will provide necessary level of safety
were developed and will reduce influence of natural and technogenic factors on reliability flx
a trunk at its operation in difficult mining-and-geological conditions.
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