INFLUENCE OF PHYSICAL-MECHANICAL
CHARACTERISTICS OF ROCK THICKNESS,
BORE-SOLUTION DENSITY AND

TECTONIC STRENGTH VALUE ON

STRESSED STATE AROUND DEEP BOREHOLE

AM ALIMZHANOV

The [nstitute of Mechanics and Research of Machines,
Hazakh National Academy of Sciences, Alma-Ata, Kazakhstan

ABSTRACT

The gnfluence of tectonic strengths and dimconnected affact
of 8 bore-soluticn on the elmstic-plastic atressed state and
on the boundary between eslaatic region and zone of nonelestis
deformations around deep borehole was mtudied in this paper.
The results of calculation are presented in form of table.

Deep borehole, tectonic strenghts, bore=solution, atresaed
atate, elastic region, nonelastic deformation zone (NDZ),
boundary between elastic region and NDZ (contour )

For inveatigation of the tectonic strength influence on stra-
esed atate arcund deep borehole the solution of iwo-dimensig=
nal elastic-plastic rroblen made by Galin L.A, can be used ag
it waa carried out in work (Alimshanov A.M.,1593). The Galin's
soclution was executed for the cccasion of u::lifurmit{ of mate=
rial properties in nonelastic deformation zone (NDZ). Howevar
when drilling deep borshole in a sedimentary thickmess the
3DE arimep nemr its contour which included the places with
droped mechanical characteristics.

Thua, cut of {the zone with droped mechanicsl charscteriatics
which directly joined to borehole contour it is situsted the
zone of nonelastic deformations with uniform physical-mecha-
nical propertiea. This zone in ita turn borders on elastic
region. All these zones ccnsiatently surround emch other.

Let the deep vertigal borchole with the radius ;?g was bored
in & rock thickness., It*s chosen the borehole sectlion perpen-
dicular to berehcle axis on the depth h from deily surface.
This section is presented aa = weghtlesa infinite plane ﬂit;p
the opening of radius [, compressed slong exises X and

(n an plane infinity the following strengths affect:
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It s considereq the two-dim i ’ ‘ radius of homogeneous NDZ II, K is the value of cohesion
With use of ensional elastic-plastic pProblem coefficient of safe indestructed rock massif, Ko is the mi-
of the polar coordinate system ﬂ:f‘/[\) nimum value of cohesion coefficient on a borehole contour
where r is the flowing coordi t o ’ when Qo reaches the maximum value p » N is the approxi-
nate tion parameter.
n ’ i ma P e
ondimensiona] flowing coordinate, 9 ‘p 1 A the Out of the NDZ (when P > PL ) there is an elastic region
angle. 8 the polar in which the components of stressed-deformed state submit to
The hydrostatj Hoek’s Law relations. The material of an elastic region is
i¢ pressure of g bore-solution is appli considered as an homogeneous and isotropic.
borehole contour; Pplied on g At first the stress components in I snd II zones ,must be de-
fined for decission of problem. The Mohr-Coulomb 8 plasticity
6 condition is noted as follows:
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where 58 (2) llere O’p,G‘g, Tpé are stress components, ¥ ig
Tt is the bore-solution densi ty the inner friction angle, K(p) %s the variable cohesion
8 proposed the . coefficient described by the formula (3).
defoméd stet ock near borehole turns into nonelastic The stresses 0p,0g, Tro when { < P< 00 must comply
ate owing to an influence of tectoni to equilibrium equations which in polar coordinate system
and 8 disconnected affect of bore soluti ¢ strengths nre noted in following form:
lomb . ~Soiutlon. The Mohr-Cou- -
8iti . p;asticity condition is ugeg 8s a condition of tran @ i a_"C_pB + *_O'p 66 =O’
on of r -
il :(:k into Plastic state, The investigation of % £ 9 P
Safney ~de ormed state aroung deep borehole with the ma 1 161 + 2 T 0
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Per (Alimzhanov A.M., 1993), ted out in pa- (6)
The equation of deformation compatibility can be resulted to

the such forms 2 o
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is till unknown stress function. If the func tion

walls the inmer zZone I
arises arg
nonelastic detormugion o und borehole contour withip where F
Bl Ao one (NDZ) II., Thig inner zone ig F was somehow defined, then the stresses Cp,Gq T
onnected zone characterized by g heterogenei is found through simple differentiation: ?
Tock mechanical properties, Senelly of Go=14 OF . 1 0%F 6= *F a /4 0F
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The formulae (8) may be used for determination the stress

Character of thig h
et .
o © SEELed by the fol- function. Owing to symmetry of borehole naturally to suppose
doesn»t depend from polar angle 8 in

lowing function (Alimzhanov M.T., 1992),
the function F
NDZ. Consequently the derivative from B is equal nought,

that is
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W Lhe etress state in an elastic region will be congidered.
' 3) ¥r acbitrary engle of immer friction ¥ the aspproximate

lution exiate only (Alimzhanoy H.T.,1982).
problem this approximete methed is

the hetercgeneity of mechanical
F must answer to
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We will consider an example.

Let the deep vertical borehole w
_ ith the radius =:
1led in rock massif subject to influence of tectfniz vsv::eg;}-l

T with the fol
rook Genplin Uozlowing mechanical characteristics: the mean

2,5t/m3;: T =
K=200t/m?; Ko=2t/m2 : ﬂ=3ﬂ};1,5—/53h’ 23h ;
The bore-solution density d¢ —‘I,lft/r’n" .
= s 1,6t/im? - 3
We wi;_‘l_ fg.ngd the 3D b%undg.ryJSX}’ the depth ﬁ: ﬁ,;b{ntﬁntﬁ
= or = 60° °
The result’s of calculation é.ccor, oo 4=
di
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able for comparison the values of NDZ b
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= o e result
TY essentially depend from the tectonicss:i}::g:ﬁevggseboggga-
’

bore-solution densit gi -
of rock thickness mg,dgﬁliggldl:;:g?nical Sharacteplatios

TABLE

Influence of physical-mechanical characteris-
tics of rock thickness, bore-solution density,
tectonic strength value on boundary between
elastic region and NDZ

P
P Kﬁy Trﬂ" A=4 et 1
+/m ’Jh'_'t for polar angle B
S000-5 0 30°  60°  90°
19°30° 1,4 1 1,941 2,124 2,032 1,850 1,758
1,5 2,808 3,082 2,945 2,671 2,535
2 3,676 4,041 3,858 3,493 3,311
1,6 { 1,750 1,914 1,832 1,667 1,585
1,5 2,531 2,778 2,655 2,408 2,284
2 3:313 3,642 3,477 3,148 2,984
1,8 4 1,592 1,742 1,667 1,518 1,443
1,5 2,304 2,528 2,416 2,191 2,079
2 3,015 3,315 3,165 2,865 2,716
300 T, 1 1,044 1,305 1,215 1,214 1,183
2 1,729 1,817 1,773 1,685 1,641
1,6 1 1,175 1,233 1,204 1,146 1,117
1,5 1,422 1,494 1,458 1,387 1,351
2 1,633 1,716 1,674 1,591 1,550
1,8 4 1,116 1,171 1,143 1,088 1,061
1,5 15351 1,419 1,385 1,317 1,283
2 1,551 1,630 1,590 1,512 1,472
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