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Practiced Irag method ASTM piles comprise studék lof exposure time on loading levels within 1
hour - for this stabilization time cannot end.

In this regard, it is appropriate to use in Iracht@ques Belarusian standard TKP [3], which corstag:
quirements excerpts load steps to stabilize setthésn

Field test piles pressed load in different arealesopotamia have confirmed the possibility of sfen-
ring heavy loads on piles, cutting through clagtstrand to wipe them with the lower end on the gardund
they spread. However, due to the limited abilitycteate value of the pinch load and low precipitatfa few
millimeters) of the complete failure of the shearcks along the barrel did not happen.

For accurate final assessment of bearing capatpyjlas bases in Mesopotamia they should be temted
the pinch load with bringing settlement trunks &dues not less than ten millimeters in which th&stance of
the soil under the lower end and the side surfacebe realized in full.
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UDC 721.011+69.03
THE STRENGTH CALCULATION FOR BULK MATERIALS STORAGE

ALEXANDER BOBROV, IGNATI ZAZERSKY
Polotsk State University, Belarus

Silage bunker, lateral pressure, Kuhimann’s graphinethod, bulk materials, bending moment, symméthe
load, calculation of strength. The aim of this wizrko study issues of identifying the lateral pugs of loose bodies on
the walls of bunkers and calculation of internalcés arising from this load. As a result, studiesénshown that the
presence of a hard core of loose body significamtiiyces the amount of sliding wedge, thus redahimdesign load. In
this work the calculation of the horizontal belipper with the use of force in the calculation afisally indeterminate
systems is carried out. The result of the studiiewss that the presence of the hard core in granulaterial significantly
reduces the amount of sliding wedge, thus redubigdesign load.
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Storage tanks for bulk materials have acquired wgbge in various industries. The most technoldigica
advanced in the process of construction and operatie tanks of rectangular shape. In the desigil@mfbun-
kers, bridges and retaining walls are used Kulmagnaphical methods [1, 2] to determine the latpraksure
of bulk materials, Kennen-Jansen’'s and Erie’s fdarB8]. The derivation of Erie’s formulae to deténen the
horizontal pressure on high walls of infinite hdighmiting the granular medium is based on thessieal solu-
tion of the equilibrium conditions of sliding wed@&DE, (Fig. 1).
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Fig. 1. Design scheme

In calculation of the lateral pressure by Erie’'sfalas there is a significant discrepancy with experi-
mental results, which suggests the formation odral ltore of a rechargeable battery (AKB), weresihg of the
sliding wedge ACFK and KFDB can occur. To estabtlsb claim we introduce the following assumptiotiee
backfilling material is taken incoherent by theraof break of the AU and AK frictional forces. Ri@xercise,
the equilibrium conditions of the prism ACFK we aiot

Q=w ‘97K
1=l + (u+ 1) t98

)
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Here6 — the plane angle with the horizon collapse, he-doefficient of the backfill internal friction dn
W= the coefficient of friction of the backfill aigast the containers; — the density of the backfilling material.
Lateral pressure is the biggest when substitutedtie formula of the determined value:
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The intensity of the lateral wall pressure can beimed from the conditiog = dQ,
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The equation (4) can be simplified if we take:

{2_5, 1 gyl }[ih, “ Ay }z
b 2(uipd) | b 1wgl (i) ]

g b {1 1+ ]

C2urt)| (urdNz
oqea |11
<m0 |

The largest determining lateral pressure appeavix tas low as that calculated by Erie’s formula O
the ground of the analysis of the results obtaindd] and [2] we propose the replacement of therkd pressure
uniformly distributed around the perimeter by thading zone of the silo according to the schenwstiort side
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of the triangle and the long side of the trapez8iach horizontal pressure distribution allows tasider under-

statement of the value which confirms the resuksented in [3].
The rectangular belt hopper is a closed out lshest, three times not identified by the systene édiculation
of the frame is made by force method [4] and [, basic system of the force method is shown oRithae 2.
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The System of canonical equations of the force awkttas the following form:
G11X1F G12Xot G13X3 TA1,=0
G21X1F GoXot GoaXs TA2,=0 (1)
G31X1+ 03X+ O33X3 +A3,=0

The primary system is formed by using the symmptgperties that allows you to divide the system of
equations (1) into the subsystem.

611X1H 012X+ A1,=0 (2
033X3tA3,=0
G21X1H G22X o1 A2, =0 (3

The last of the equations (2,3) becomes an idedtity to the symmetry of load. Thus, the problem re-
duces to solving a system of two equations (2)dadculation the dimensions of the rectangle frameeas fol-
lows a = 3m b= 4m.The determination of the coedfits of the unknowns and free members of the caabni
equations are satisfied by the graphic-analyticethod. Mp diagram is presented in Figure 3.
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Solving the system of equations X2F -1,52,X,=-1,22.
The final diagram is constructed by the formula:
M =Mp + M1x; + My Xp.

The moment diagram is shown in Figure 4.
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Comparison of the results of the above calculatith those obtained in [6], [7] are presented ifbl€a

Point 1 2 3 4 5
Uniform Load 1,31 1,55 0,16 1,55 1,31
The specified load 1,22 1,38 0,15 1,32 1,28
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The comparative analysis of the results obtaingdther with the solutions presented in the [6], {jere the
load is regarded as uniformly distributed alongpemeter of the frame and shows the followingadiieg moments in
the long side of the middle section are less théf, The average cross-section is less than thé silerby 9 %.The
greatest reduction of bending moments coinciddsthé@ constructional unit and makes about 12 %.
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UDC 692.484
TO ROOF FRAME OPTIMIZATION

ARTHUR HIL, VENEDIKT GRINEV
Polotsk State University, Belarus

This paper shows the design criteria truss, iderdibptimization problem for such structures. Shaws
example of calculation for optimization lattice dgr supporting roof trusses with a triangular lagiin order to
find the most efficient configuration of the botlyisture.

In the modern industrial, civil, agricultural, cangtion, and are often used in bridge girdersp[177].
Material for their manufacture may serve as comrcneietal, wood. The geometrical dimensions of #iené are
more dependent on the operating conditions. In énthe choices of geometrical parameters arentahk®
account the requirements of minimum weight farnssyell as the smallest area of the outer contotiefarm.
Weight structures made up of weight belts and di2jg. 118]. With increasing height the belts fanmight
decreases and increases the weight of the lattieetal increase in length and bracing struts. Detengp the
most effective configuration of the body farm imajor task of optimization.

Lattice trusses should be used small element, plsifarm. The choice depends on the type of latliee
sign features of the farm; method nodal lattice poumds belts bearing on the kind of the column,dhsired
dimensions of the space between the array eleniEimésmost commonly used with additional trianguddtice
struts, since it has the least number of rods asdrablies.

Design criteria such as farm structures are thaauo@ indicators — the cost, weight, complexityd aura-
tion of erection or unique design and aesthetieets{3, p. 37]. However, in the latter case, titeréa for examin-
ing hard and their use do not fit into the framewof mathematical programming problems. There arecatly
quite a lot of approximate methods for solving wjitation problems of building structures [4, p. 8he of the
important problems in this area is the developraadtimprovement of methods for solving engineepraplems
of structural mechanics, which have a maximum dgitp) reasonable accuracy. These methods incleésb-
perimetric, solving complex optimization for prestsed trusses [4; 5, p. 143]. When using the isopgic
method in the classical sense solutions are olstaméhe form of unilateral or bilateral isoperimetinequalities
characterizing a set of geometric shapes. Theggafides have some practical value and give satisfy evalua-
tion of physical-mechanical and geometrical charéstics (area, perimeter, aspect ratio, etc.).

As is known, various types of lattice trusses pegecéateral forces [6, p. 121]. As a rule, the systde-
termines the overall complexity of grids manufaictgrfarm, its metal consumption [7, p. 78]. For mxde, for
farms with parallel belts effective are the useadfiangular lattice, which allows you to obtaire tminimum
number of identical units and the minimum lengtlaohy elements [8, p. 301; 9, p. 113].

Exemplas of optimization farm with a triangular lattice

Consider the example of optimization roof framarigular lattice (Fig. 1).

7



