MINISTRY OF EDUCATION AND SCIENCE OF THE KYRGYZ REPUBLIC
MINISTRY OF AGRICULTURE, FOOD INDUSTRY AND RECLAMATION OF THE

KYRGYZ REPUBLIC

K.N.Cxpsi6uH aTbIHAATHI KBIPTbI3 YIYTTYK arpapiblK YHUBEPCUTETHHHH

KAPYBICBI

<<

VESTNIK
Kyrgyz National Agrarian University named after K.I. Scriabin

BECTHHUK
KbIprei3ckoro HAUMOHAJIBHOTO aTPAPHOTO YHUBEPCUTETA
uM. K. U. Ckpsaduna

i
¥
]
IS
s

ISSN 1694-6286

Ne2 (53) December 2020

Bishkek — 2020



Table of contents
SECTION L ECONOMY ..o e oo e e e s e s s s e e s seee s s e s s e e s e s esees s s s e s eesseeeeeenns 6

Chortonbaev T.Dj., Amatov Sh.B., Chortombaev U.T., Ibraeva N.M., Temirbekov J.T.
THE ECONOMIC IMPORTANCE OF TRANSPORT LOGISTICS IN THE TRANSPORT OF

AGRICULTURAL GOODS IN MARKET CONDITIONS ..ottt 6
D. Omuralieva, A Chortonbaeva

ECONOMIC EVALUATION SERVICES OF THE KARATAL-JAPYRYK RESERVE. ........ccccoivnnnnn. 11
Kozhomkulova Dinar, Shergazieva Altynai, Abduraiimov Bakyt.

«SMALL BUSINESS DEVELOPMENT PROBLEMS IN THE KYRGYZ REPUBLIC» .......cccccovvveninnae 18

Sagyndykova Rakhat Kayypbekovna, Zhumaliev Turgunbek Zholdoshalievich, Dyikanova Ainura
Tynchybekovna

MATHEMATICAL ANALYSIS MOISTURE EVAPORATION IN SOIL ......cccoiiiiiiinii e 25
Parpieva Nurzhamal Rakparevna, Adiiaeva Chinara Keneshovna, Ashymbaeva Taalaigul Bekmurzaevna

DIGITALIZATION AS A TOOL FOR ACHIEVING AGRICULTURAL COMPETITIVENESS OF THE
KYRGYZ REPUBLIC ..ottt sttt st et e4 e sh et es et st s bt eabesssabesa s e eunas 30

SECTION IL  AGRONOMY ..ottt e eeetie e eieeeaestasee et saeeaeassseaesasssesasssssesassseseessseseassssesassseaesansessesasen 36
N.V. Kilyazova, T.V. Semenova, T. Dzh.Chortonbaev, N.V. Yakovleva, Ch.K. Alibakieva®

MODERN MANAGEMENT SYSTEMS FOR PASTURE AND FOREST RESOURCES IN THE
KYRGYZ REPUBLIC UNDER CLIMATE CHANGE .. ..o ssommsiisessissesisiasssrssssisii 36

Duishembiev N.D., Mambetov K. B., Akhmatbekov M. A., Jainakova G. B.

THE EFFECT OF FERTILIZERS ON AMINO ACID COMPOSITION OF WINTER WHEAT GRAIN
IN THE CROP ROTATION OF THE MEADOW SOIL OF THE CHUI VALLEY ........cccooiiiiiiiiniinnne 42

Ergeshova K.E., Oryntaeva K.B., Belek uulu E., Tazhamatova S.K.

OLD TOMATO VARIETIES IMPROVED BY THE METHOD OF SELECTION IN THE CONDITIONS
OF ORGANIZED AREAS OF THE CHUY VALLEY OF KYRGYZSTAN ..ot 48

SECTION III. ANIMAL HUSBANDRY .....ooiiiiiiiiiiiii i sttt st s e s e e snaeie e 54

Zholborsov Ulukbek Kurbanbekovich, Chortonbaev Tyrgoot Dzhumadievich, Bekturov Amantur
Bekturovich

EXTERIOR FEATURES OF YOUNG SHEEP OF DIFFERENT BREEDS AFTER FEEDING................ 54
Orozbaev Bolot, Razzakov Imathek
PROSPECTS AND WAYS TO INCREASE SHEEP PRODUCTIVITY OF KYRGYZ FINE WOOL

BREED ...ttt ettt ettt st eh e et es bt st eh st st eh € 4482 €8 £a e £ eh a2 £eh e £ eh e eteb £k et eb b be et bt et ee 59

Aytbekova Zhazira Aytbekovna, Azhibekov Asanbek Sarmashaevich

BIOCHEMICAL COMPOSITION AND CALORIC CONTENT OF TIEN SHAN LAMB MEAT ............ 64
SECTION IV. VETERINARY MEDICINE ........ciiiiiiiiiiii ettt 67

Nurgaziev Risbhek Zarildikovich

ROLE OF CORONAVIRUS IN ACUTE RESPIRATORY VIRAL INFECTION .......ccooooiiniiiine e 67

Nurgaziev Risbek Zarildikovich, Nurgazieva Acel Risbekovna.

DEVELOPMENT OF CONDITIONS FOR PRESERVATION AND STORAGE OF "LA SOTA" AND
"KYR/1-16" STRAINS OF NEWCASTLE DISEASE VIRUS. .......ccccovniiiinniininiiiie oo 71

R. Z. Nurgaziev, Ch. A. Nurmanov, A. I. Boronbaeva. Akhmedzhanov Maksat Akhmedzhanovich, Isakeev
Mairambek Kydyralievich

ISOLATION AND CULTIVATION OF INFECTIOUS RHINOTRACHEITIS VIRUS ........ccocoiiinienne 74

4
Vestnik KNAU Ne2 (53) December 2020



Nurgaziev Rysbek Zaryldykovich *,Krutskaya Ekaterina Dmitrievna.Berdikulov Atabek Musabekovich*

ENZYME IMMUNOASSAY ANALYSIS IS AN IMPORTANT TOOL FOR ASSESSING THE IMMUNE
STATUS OF CATTLE IN AREAS WITH FMD SECOND VACCINATIONIT ... 78

Ishenbaeva Svetlana Narynbekovna, Irgashev Almazbek Shukurbaevich
ORAL TUMORS IN DOGS AND THEIR MORPHOLOGICAL CHARACTERISTICS ... 83
Irgashev Almazbek, Zholoibekov Azamat

POST-SLAUGHTER AND MORPHOLOGICAL EXAMINATION OF LARVAL ECHINOCOCCOSIS
INSHEEP AND CAT TLE s oensmmmms s e e e e e 90

Nurmanov Chyngyz Abdykadyrovich, Irgashev Almazbek Shukurbaevich, Nurgaziev Rysbek
Zaryldykovich, Akhmedzhanov Maksat Akhmedzhanovich, Isakeev Mairambek Kydyralievich

CLINICAL SIGNS AND PATHOLOGICAL CHANGES IN INFECTIOUS RHINOTRACHEITIS IN
BOVIINE i mnsousmmsoinan sarmnssesos o s s o 0 s 0 0 B84 A S8 i S A B VPSSt S i) 96

Nogoibaev M.D., Nogoibaeva R.S., Sagyndykov Zh.S.
MORPHOBIOCHEMICAL AND IMMUNE PARAMETERS OF BLOOD OF COWS AND THEIR

CALVES IN ENVIRONMENTAL PROBLEMS .........cocoiiimmimmmimmerimserimssenimsmserissssenisssssesssssssesisns 102

Zhamansarin Toktar Madiyevich, Aknazarov Bekbolsun Kamchybekovich, Toktar Didar Toktaruly

THE USE OF A NEW GENERATION DRUG FOR RODENT CONTROL .........ccccocoiiiviiiiiniiiiiincicenne 108
SECTION V. HYDROMELIORATION .. ......oiiiiiiiiii it sttt et et sas e st st sassbasaaessaasne 116

Batykova A.J., Denisov V.V., Tuleev T.K., Rasheva A.T.

IMPROVING THE EFFICIENCY OF LAND RESOURCES USE ON THE EXAMPLE OF ALAMUDUN
DISTRICT, CHUY IOB L AT o amvessumsmsonsms torssss i simson s s s s £ 55 e s S50 3 s o e ssamss shas tessavs 116

Baialieva.Zh.A., Mamatov N.E., Askaraliev T.B., Omurzakov K.E., Askaraliev B.O.

RATIONAL WATER USE IN THE RIVER BASIN BASED ON ANALYSIS OF THE WATER
BALANCE OF THE TERRITORY 5ot i i s e i nas 124

Baialieva Zhamila Askarovna, Jumabaev Beishen, Askaraliev Bakytbek Okenovich

STRESS STATE OF MOUNTAIN SLOPE WITH A STEP UNDER EXTERNAL LOAD WITH
DECLINING TRIANGULAR EPURA ........cooiiiiiiiiiiiiiii ittt sn e s snaens 128

Bekboeva Roza Sardarbekovna, Ismailova Kulnara Jancharovna, Bayalieva Jamila Askarovna, Askaraliev
Bakyt Okenovich, Omurzakov Kanat Erkebaevich

WATER HAMMER MODULATOR WITH SEDIMENT FLUSHING SYSTEM ........ccccooiiiiiiiiiin. 139
SECTION VL. MECHANIZATION oo s s sy s s navssons 145

Sharabidin Amatov, Ysman Osmonov

MODERN APPROACHES TO THE FORMATION OF AN AGRICULTURAL MACHINERY PARK 145
11, O T T 150

Vestnik KNAU Ne2 (53) December 2020



Hydromelioration
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STRESS STATE OF MOUNTAIN SLOPE WITH A STEP UNDER EXTERNAL LOAD
WITH DECLINING TRIANGULAR EPURA

Abstract: In this article description is
given and calculations are carried out using
the computer system of the soft MATCAD, the
stress state of a mountain slope with a ledge
under the action of gravitational, horizontal
tectonic forces and a distributed external
load with a decreasing triangular diagram,
this conclusion is described by analytical
relations.

Regularities of stress distribution in
the massifs of a mountain slope with a scarp
from the action of an external load have been
established,  where  the actions  of
gravitational, horizontal tectonic forces were
taken into account each separately.

The general stress state of a mountain
slope with a scarp from all the listed forces is
determined by preliminary summing only the
ratios BN(c) + B(c) , AN(c) + A(c) and
calculations of stress components were
performed using the functions ©(c) u ¥(c).

Keywords: Stress state, rock massifs,
ledges, gravitational forces, horizontal
tectonic  forces,  stress  distributions,
Muskhelishvili relations, isolines.

1 Introduction

The stress state of the crustal massifs as an
urgent problem attracts the attention of many
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researchers [1,6]. The influence of the relief
[1] on the stress state of the massif within the
framework of the method [3] was considered
in works [4,7]. The influence of an external
load with a triangular diagram on the stress
state of the river canyon walls was studied in
[7]. The effect of a uniformly distributed load
on the stress state of mountain slope massifs
with ledges has been studied in recent years
in works [8,10]. Below, in a similar setting
[8,10], the problem of the influence of an
external load with a linearly decreasing
triangular load on the stress state of a
mountain slope with one ledge is considered.

2 Materials, methods and results

Massifs of a mountain slope with a
scarp undergo in natural conditions the
combined action of the force of gravity and
horizontal tectonic compression and are in
conditions of plane deformation.

The force of gravity is determined by
the volumetric weight of rocks y=pg. Here: p-
rock density; g- gravitational acceleration.
Tectonic force Tx, directed horizontally and
has a constant intensity along the depth of the
mountain massif with a ledge. In plane XOVY
the topography of a slope with symmetrical
ledges is modeled using a display function

[11]:



Hydromelioration
o(&,n) = ag(&,m) +w,(&,n) op(&,n)=w,p(&n)+a
wy (&) =a, /(& n)—i+b /{(E,m)+tb—i
wyp, (E,m) = a ($(E,m) — i) —b (S (E,m) +tb—i)? )

To simulate a mountain slope with symmetric ledges in (1):

a=160, a, =500, b, =250, d, =250, th=-2,

The shape of the mountain slope with ledges looks like in Fig. 1.

750
625

500 / \

yL(®)375 / —

250 / .

125

0
= l.lxlO§ 733.333366.667 0  366.667733.333 l.l><lO3

x1(8)

Figure: 1. Mountain slopes with one ledge

External load N(&) distributed on the contour points of the ledge and graphically shown in
Fig. 2.

It is customary to designate the area of action of the load: L3 and L4 the beginning and end of the
section of the contour, where the load diagram decreases; Po is the maximum load value. Figure

2.
40
N1(E)
e ]
“ 0 1 2 3
E

FEX YNAIATAAY

Figure: 2. Diagram of the distributed load, }‘s-r“ilhhl‘stfa“tion, conditionally assigned

L3=0, L4=2
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Hydromelioration

According to the accepted works [1] two-dimensional theory of elasticity at an arbitrary

. . - c.,0,,T.,
point of the massif for stresses, it is customary to denote by ( LA A ) . These components
are at the same point in the array in the adopted transformed coordinate system (1) indicated
through (0, 0,:7) ;

There 1s a connection between the components in Cartesian and curvilinear coordinates in
the form [8]:

2ic

o, +0,=0,+0,, 0,—0,+2it, =e"“(0,—-0,+2it,), ()

where. %% = it (3)

Stress components (0,0, ,7;,) defined through functions ®() 1 w(C), as proved by N.I

&n

Muskhelishvili [8], from the boundary conditions following from the relations:

o it ) D)+ POV O+ OV
n 7 a)/ (ér)
0 0@+ ¥
0O
in (=&=t, =0 u 0, (£,0) = N(&), 7, (5,0) = T(S).

o, —it, =D+ D)+ )

The quantities T(&) and N(&) normal and tangent lines on the contour of the studied load
arca. The initial stress state of a mountain massif with a symmetrical scarp in natural conditions is
formed under the combined action of gravitational, horizontal tectonic forces and external
distributed loads with a triangular diagram (see Fig. 1). It is required to find the stress distribution
laws if the differential equilibrium equations are satisfied at each point of the array:

oo orl or” oo
e P Bl =5
ox oy ' oy oy

+p, =0, 5)

Where, p.=0, — horizontal and vertical py-y =p*g volumetric force components; integrals of (5)
have the form: 07 =4 *y+T,; O'.‘I,] =A4,y; (6)
Where, the notation 41=Ly; A>=v; . — coefficient of lateral thrust according to Dinnik [1,5]; tectonic

force T, directed horizontally [2,5]; y- the vertical distance of the point in question in the array. In
the absence of external loads at the contour points, the stress components will be equal:

0,(£,0)=0,7, ,(£,0)=0. @)

Determination of stresses from the action of an external load, when the distribution law has the
form (see Fig. 1):

130
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N(&) = LL“—_Z *p, (L3<é<La) (8)

4 3

Taking into account in (8), where on sections of the contour the load N(£)=0. Then we use the
following (4) boundary conditions equalities [3];

D) - @ () + D) - @ (1) + (D (£) + & (P(F) = @ (N (@) +iT ()]

O(1)- & () + D) & () + & (D () + & )Y () =& O[N@) —iT(D)], (9)

Integrals of the Cauchy type [1] taken in the range from "-" infinity to "+" infinity from the
boundary conditions (9) have the following form:

o= BED=GED g, ¢ o BEn) = Cp(n) = Em) @p, (E01)

L (10
o, @) ) e

o(&.m)=ad(&.m)+a,(E.m) op(S,1) =w,p(S,n) +a
(&, =a, /1 ¢(&5,m) =i+ b /{(S,m)+1th—i
P (&) = a KS(E,m) —i)* =B (S (& m) +tb—i)
— K | ~-K>
C(E&m—1°  (§(&n) +1b-)’
2K, 2K >

CEm-i)  CEm+ib)
®,tb=n,, BN(E.17) = BBn(E )L, — (E.17))

G, =

Gip(&.m) = K, =a®, K, =b® b D, =1y,

1s —6 15, 1)
L, —¢(sm)

BN, (&,nm) =—BBn(&,n)+ (L, —<(&,m)- Bn, (8, 1)
Bn,(&,1) = Nc, - (ap, (&, 1) - uy, (E,m) + bd, | L(E,m) + bd,, (&, 1),

Ly —£(E,m) =1 . 1
L, =& (E.1) L—¢(&nm L—CE,n)’

AN\(,m) = An (&, 1) - (L, = ¢ (S, 1),

L3 — 4,(57 77)
L4 - é’(ga ’7)

BBn(&,7) = Ne2ap,(£,17) -lnL J_ bd,L(E,7) + b, L(E,1)

”z(é’?)ﬂnL J uy (&) =

An (&,1m) = Ne2ap,cL(E,17) - lnL J +bd,cL(&,m) + bd,cL(&E, 1)
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B Bl
(é/(ga 77) - l)- (é/(és 77) - Z)
hb, L hb L
bd,L(&,n) = : - : —
H5) (&(&,m)+1b—i) +(§(¢f»77)+fb—l)
bd L(S,m) = _2ha2L. 7+ = 2
(cG.n—1 (cl&.n)—)°
—2hb,L —hb L

bd"lL. > = ~3 “2
2o = ety T CEm -1

To determine the constants K1 and Ko in the first equation (10), we successively represent
that C1=1 u g2=-tb-1. As a result, we will have a system of two linear equations with complex
coefficients. Let's add two more conjugate equations to them. The resulting system of four linear
equations with coefficients M in the left and Mok on the right and look like:

M, , = ap,(0,-1), MO,I =0, Mo,z =n (O:_l) ; M0,3 =nb(0,-1),

M.o =0, M1,1 = ap, (—tb,-1) , M,, =n(-th-1) , M, :”b(_tb>_l)oM2,0 = Mo,z >
M2.1 = Mo‘s ) Mz,z = Mo,o s M2,3 :Mo,1 ~M3.0 = Ml,z > M3,1 =M1,3 ) Ms,z = Ml.o s

M3.3 = Ml.l

The right side of the system are:

My, =B(0~1) M,, = B(-th~1) M,,=B0,-1) M,,=B(~th,—1),

For the coefficients of the system, we denote by:

n(&,1) = (C(& ) +1th—i)’

(£ (& m-1)*

nb(§> n) =

The functions sought from the boundary conditions (9) then have the form:

(BED - GE ) . B e — G~ 8,5, )
M iy e
| a1

rae G(&,17) = (E,1)D, +nb(&,17)D,th
Gp,(&,17) = mp, (&, )@, + nbp, (&,7) Db
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2a . 2bh
.—.11 b 1\S» = - : 3
CEm-i "= e e boh

-k, - K>
CE&Em-i (& m+ib—i)

2K, 2K Dy(£.1) + DY, (£.1)
3 + w3 \.]J E] = >
CED-1  CEM+b=iy * e o)

mp(&.n)=

Gl(fan)z

Gp(&,m)= ,(12)

Relations (12) due to the presence of poles in the vicinity ¢i-i u g2 =-tb-1 calculated by alternative
relations. To check the boundary conditions with a load of a decreasing triangular diagram (sce
Fig. 1), the stresses were calculated for the contour points in the vicinity of the loaded section of
the contour.

Table 1 - Calculation of stress with load

# «x(&,0)» «y(&,0)» «o (&, -0)» «t &M (&, -0)»
1 379.1 378.5 -1.6*10712 1.2%10"2
2 386.5 377.4 -47.6 -7.2*%10°15
3 394.4 376.7 -45.1 2.2%15°
4 402.9 376.4 -42.5 8.3*10°1°
5 412.1 376.4 -39.9 -1.2*10°1
6 422 376.6 -37.4 0
7 432.7 376.8 -34.8 5.5%10"
8 444.1 377 -32.3 -1*101
9 456.2 377 -29.7 =1.3*1071
10 469 376.7 -24.6 11*10°1
11 482.5 375.9 -22.1 -6*10°"
12 496.5 374.5 -19.5 2.9%10%
13 511.1 372.5 -16.9 0
14 5259 369.7 -14.4 -1*10°%
15 541 366.1 -11.8 3.6%10°1°
16 556.1 361.7 9.3 4.6%107"
17 571.2 -6.7 -2.9*%10°15
18 4.2 3 S
19 -1.6 0
20 e 14710
21 4,3%101

From Table 1. in the columns for stress components, which are perpendicular to the contour points
of the mountain slope massif, it can be seen that the numerical values decrease linearly and
duplicate the law of variation of the external load diagram (Fig.1), where the tangent component
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at all points of the contour is zero. The calculation of the stress components was also performed
and the regularities of the stress distribution were obtained, which are presented in the form of

T T
0 1000

[opusonTaimsnas curma X
isolines n Fig.3

C(CreatoMachiTs A 76 AT

300

-500

-1000 0 1000
i 1080 Kacatesuas Ty

CreateMes h(Fy,-3,9.0.-5,76,47) CreateMeshifirey —6 8 () =5 A7 3A)

Fig. 3. Isolines of stress distribution

Fig. 3. It can be seen that the stress isolines indicate the influence of the mountain slope
protrusion, where the law of distribution of external load leads to a very complex stress distribution
law, which is difficult to predict without performing calculations with specific parameters of the
mountain slope with a protrusion at the places of external load application.

The primary stress state of the mountain slope is a ledge.

The initial stress state of the mountain slope massif with a ledge experiencing the action of
the forces of gravity and tectonic compression (without external loads) satisfy the
equilibrium equations (5) and the boundary conditions (7) at all points of the mountain
range. In order for conditions (7) to be satisfied at all points of the array contour, it is
necessary to apply fictitious loads N and T, which arise from stress fields (6). Fictitious
loads are calculated by the ratios:

N+ = O-x+o-y+o-)'_o-x*e?.m N—-T= GX+O—,"+ O-J’_O-" *C_Zm (13)
2 2 2
For contour points e** = a)'(«f) e = ﬁ y=(a&)— X&)/ (2*1).
o'(£) @'(S)
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we introduce the notation: 7, =7, /2 T, =a*1*A,/2 T,=i*¥*(A+ 4,)/4 T,=—i*(A - 4,)/4

Relationships for ®(g) and W(c) will be determined from functions (11) and (12), if we
replace AN (¢) to A(g) and BN(g) to B(c).

Calculations of the initial stress state of a mountain slope massif with a ledge were
performed according to the above accepted scheme, first for the contour points of the massif, where
the boundary conditions (7) must be met, and then for the entire mountain slope massif with a

ledge. The values of the contour stress components are listed in Table 2.

The first column 0 contains the values of the variable &; the second and third columns are
the coordinates of the contour points x and y; the fourth and fifth columns contain the values of
the main normal stress components; the sixth and seventh columns contain the normal and
tangential stresses contour; the eighth column shows the values of the maximum shear stress.

Table 2 - Values of contour stress components

i «E» «X» «y» «o1» «G2» «N» «T» «Tmax»
1 -5- -899.,7 27,9 2,1*10* | -122 84*10°° 4,4*10* | -118,7
2 -1 -780.,8 41,7 1,4*10* [ -207,6 | 1,4*10™ 4,3*10* | -186,1
3 -3 -676.8 69,1 2,8*10"* [-418,2 | 2,8*10™ 2,8*10 | -204,2
< -2 -596.9 133,7 | 5,7*10"* | -540,6 |2,8*10** 7,1*10™ ] -92,9
] -1 -522,1 3229 |0 -156,7 | 7,1*10°1 0 -77

6 0 -95,6 644,5 |5,7*10'* | -59 5,4*101 -4*1071 -58,5
ik 1 326,2 407,6 | 85*10"* |-208,8 |8,5*%10 4,2*%101% | -24.8
8 2 503,3 364,5 [2,1*10"* | -69.4 2,510 2,210 | -67,7
9 3 753.4 205,1 |2,8*10% |-142,5 |[3,6*10" 1,8%10 | -16,8
10 |4 845.8 91,8 8,5*10 |-349,1 | 8,5*10" =S¥ 0 -33,2
11 |5 943,5 50,8 7.I1*10"* | 2162 |82*10°" 7,1*¥105 | -170,9
12 |6 1,1*¥10° 32 2,1*107* | -1251 [2,4*10™ 1,8%10* | -119,5
13 |7 1,2*10° 22,2 1,4*101* | -83,1 1,6*107 1,6*10"* | -82
14 |8 1,3*10° 16,3 7,1*¥107"° ] -60,9 8,610 4,4*10"° ] -60,6
15 |9 1,5*10° 12,5 1,4*101* [ -477 1,7*101 2,3*10 | -47,6
16 |10 1,6%10° 9.9 0 -39,2 3,5*10° 10*10°1 -39,1
17 |11 1,7*10° 8,1 3,6*10°5 | -333 2,3*10°5 1,6¥10"* | -333
18 |12 1,9*10° 6,7 3,6*10"° ] -29.1 4,4*107" 9,1*¥10"° ] -29,1
19 | 13 2*10° 5,6 1,8*10"° [ -25,9 0 4,710 ]-25,9
20 | 14 2,2*10° 4,8 1,8*1015 | -235 1,7%10° 3,3*10° | -23,5
21 |15 2,3*10° 4,2 1,810 | -21,6 3,8%10°7"° 1,5%10" | -21,6
22 [ 16 2,5*10° 3,6 1,8*10°  ]-20,1 0 7,510 | -20,1
23 [ 17 2,6%10° 3.2 3,6¥10° | -18.9 1,610 1,5%10 | -18,9
24 |18 2.7*10° 2,8 0 -17.8 0 1,3*10* | -17,8
25 [19 2,9*10° 2,5 0 -17 0 1,2¥105 | -17

The contents in the fourth, fifth, sixth and seventh columns indicate that the boundary
conditions in (7) are satisfied very accurately, where the error is not more than ten to the thirteenth

power (1071%).
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The distribution patterns of the initial stress state of a slope massif with one step are shown
in Fig.4, for each stress component in the form of stress isolines.

5004

T T
0 1000

TopusorTaneras crrma x

(CreateMesh(Fx,=5.9,0,—4,76,47))

o

1000
Kacaremsnas Txy

CreateMesh(Fmy , -6, 16,0,-3,67,36)

T T
0 1000
Maxkcnvans Hag kacatensaas Tvax

CreateMesh(Frax. —6. 12.0.-6. 56.36)

Figure: 4. Distribution of stresses from the action of gravitational forces

Thus, all calculations were carried out
and the distribution patterns of the initial
stress state of a slope massif with one step
were obtained.

3 Conclusions

e The stress state of a mountain
slope with a scarp under the action
of  gravitational,  horizontal
tectonic forces and a distributed
external load with a decreasing
triangular diagram are described
by analytical relationships.

e Regularities of stress
distribution in the massifs of a
mountain slope with a scarp from
the action of external load by a
decreasing triangular diagram and
from the action of gravitational,
horizontal tectonic forces were
established cach separately.
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e The general stress state of a
mountain slope with a scarp from
all the listed forces is determined
by preliminary summing only the
ratios BN(¢) + B(¢) , AN(¢) + A(g)
and calculated stress components
using the functions ®(c) u Y(g).

e The computer soft MATHCAD
was used to calculate the stresses

[1].
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Bbasanesa Kamuias AckapoBHa,
Kymabaes beiimen, Ackapaines
bakbiToek OkeHOBUY

HAIIPSI’KEHHOE COCTOSIHUE
CKJIOHA T'OPBI C YCTYIIOM ITPH
JEWCTBUM BHEIIHEN HATPY3KH
C YBBIBAIOIIEN TPEYI'OJIbHOMN
SMIOPOU

Kvickaua masmyny: byn maxaraoa
MATCAD NPOCPaAMMACHIHBIH
KOMABIOMEPOUK MYMYMYH, 2pasumayusibiK,
20PU3OHMANOBbIK
KyumepoyH — maacupyu  acmvlHOd — Moo
boopynyn — cmpeccmuxk  abaneln  KHCana
Kolckapean yu OypumyK ouazpamma memem
OOTYyUWMYpPYIcOH — MBIUKbL  JICYKMOMOY
KONOOHYY ~MeHeH Cypommome OepuizeH
Jcana  Icenmoonop  JACypey3yacoH, oy
MBIAHAK AHATUMUKATBIK MAN00010p MEHeH

MEKMOHUKATbIK

cypommoncon.  Tolut  Kanmazan — moo
maccugoepunoezu  Cmpeccmun  movluKbl
JICYKMYH — MadcupuHer  cKapn  MeHeH
bOTyUMYPYAYULYHYH 3aKOH
YeHeMOyyayKkmopy — benrcunenou, — MbiHOA
2PasUMAayUAIbIK, 20PU3OHMANObIK
MEKMOHUKATHIK KyuymepoyH unt-

apakemmepu ap Oupu O3yH4O ICKe anblHeaH.
bapovik  kenmupuneen KyumepoyH CKapn
MeHeH MO0 OOOPYHVH JHCATNbL CMPEcCmuK
abamwt BN (¢) + B (g), AN (¢) + A (u)
Kamuluimapslt 2and anobiH-and CyMMAaioo
MeHeH cmpecc
KoMnoHenmmepunun scenmoonopy @D (g)
ocana ¥ (yuryusnaper)  aprelayy
AHCYPRY3YACOH. ).

AHBIKMAlam HCaHa

Hezuzeu  ce3dep:  Hvinanyyuyn
abansl, Mmoo mekmepu, MO0 KbIPKATAPS,
mapmvinyy — Kyumepy, — 2Opu30Hmaniovix
MEKMOHUKANBIK — Ky4mop, — YblHAIYVHYH
bonywmypynyuty, Mycxenuwueunu
Mamunenepu, U30IUHOEp.
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Basimesa ’Kamuasa AckapoBHa,
Kymadaes beiimen, Ackapanues
bakpiTOexk OxeHOBHY

HAIIPSI2KEHHOE COCTOSIHUE
CKJIOHA T'OPHBI C YCTYIIOM ITPH
JEVCTBUHU BHEIHEN HAT'PY3KH
C YBBIBAIOUIEHN TPEYI'OJIbHOM
SMIOPOI

Anomanun: B oannoi cmamoe 0dano
onucanue U  HPOBEOEHbl  pAcuemvl ¢
ROMOUBIO KOMABIOMeEPHOU
npozpavmot  MATCAD,  nanpsoicennozo
COCMOsIHUE CKIOHA 20pbl ¢ YCMYNOM npu
oeticmsuu 2pasumayuOHHbIX,
20PU3OHMATLHBIX  MEKMOHUYECKUX CUul U
PAacnpeoeseHHol  eHeuHell
Yyoovigaiougell mpey2onrpHol dRI0POotl, OaHHbII
861800

CUCMEMbL

Hazpysku ¢
onucan  aHATUMUYECKUMU
COOMHOUWEHUAMY. Yemanosnenor
3aKOHOMEPHOCMU pacnpeoenenus
HANPAICEHU 8 MACCUBAX CKIOHA 20pbl C
yemynom om Oetcmeus 6HeutHel HazpysKu

20e VUUMBIBATUCD deticmeus
2PasUmMayUoOHHbIX, 20PU3OHMANbHbL
MeKMOHUYeCKUX cun Kagicovie 6
OMOeTbHOCMU. Obwee  nanpsiicenmoe
cocmosHue CKIOHA 20pbl C YCMYNOM OM 6CEX
nepevUCcIeHHbIX cun onpeoensiomcs

NPeo8apumenbHbIM CYMMUPOBAHUEM MOTbKO
coomnouteruii BN(c) + B(c), AN(c) + A(c) u
BLINOTHEHBI pacdemoi
Hanpsigcenuil ¢ nomowblo gynkyutt O(g) u
Y(c).

KOMRNOHEHMOE6
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Kniouesvte cnosa: Hanpsiocennoe
cocmosanue, 20pHbIe MACCUBLL,  YCHYNb,
2paBUMAYUOHHBIE CUTLL, 20PUIOHMATbHBIE
MeKmoHuyeckue  CUbl,  pacnpeoeneHus
HanpsiceHull, COOMHOULEHUS]
Mycxenuweunu, uzonunuu.

PenenzenT: 1OKTOp C.-X. HAYK, Hpodeccop
Caunos b.O.
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