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Abstract

Improving the quality and efficiency of construction on subsidence soils largely depends on
the correct assessment of their properties and the choice of foundations. It is traditionally
believed that when constructing on weak and subsidence soils, priority belongs to pile
foundations, which are of particular importance in the construction of underground and
buried structures in urban conditions, leading to the development of additional settlements
of the surrounding buildings located in the zone of influence of new construction. The article
proposes a method for calculating the effect of horizontal force on the grillage of a pile
(single column) buried in the soil and interacting with it according to the elastic-plastic law.
Bedding coefficient

Keywords: Subsidence, deepening, settlement, plastic law, development, intensity.

Introduction

In the works [1-4] it is established that the value of soil resistance along the lateral surface of
the bored pile in hard clay soils is influenced by both the mechanical characteristics of the soil
and the technology of drilling a well (dry or with the use of drilling mud), the type of drilling
fluid, the composition of concrete and its consistency, the method of concrete laying, the load on
the pile

In general, the soil surrounding the pile absorbs loads in vertical and horizontal directions. To
assess the retention capacity of the soil, various laws of contact interaction of the pile surface
with the soil environment are adopted in works [5-8]. In this work, using the results of research
on the establishment of the laws of interaction of underground structures with various soils, the
bending of the pile under the influence of the shear force applied in the upper section of the pile
is considered. At the same time, depending on the value of the shear force, two characteristic
zones are formed along the contact surface, where the contact force between the deflection of the
pile and the soil obeys the elastic and elastic plastic laws of interaction. The boundary of the two
interaction zones is an unknown quantity, and is determined in the course of the solution.
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Method of solution

To describe the contact interaction of the pile with the soil in each zone, we take the Prandtl
scheme, according to which the intensity of the transverse load acting on the surface of the pile
(beam) depends on the deflection according to the bilinear law (Fig. 1a). Let us direct the axis of
the ox vertically downwards, designate the deflection of the beam in each zone through W1(x)
and W2(x) (Fig. 1b). In this case, the plastic zone begins to form closer to the upper section of
the pile, where the shear force is applied.

EJ %’\f+ kW, +(k, —k, W, =0

at 0<x<x, 1)
d“w,

dx*

EJ

+kW, =0
at X, <X<L 2

here EJ -Bikity of the pile in the bend k1, k2 -bed coefficients in each zone, and k, >k,, W, -

deflection of the pile in the cross-section, where the plastic law of interaction is formed,
determined from experience, X,- the coordinate of the boundary of the two interaction zones to

be determined, L—total length of the pile.
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Fig.1 Diagram of the law of bending with the construction soil (a) and bending (b) under the
action of a transverse load

Equations (1) and (2) are integrated under the following boundary conditions:

w—o E dl?{z =P
2 = dx at x=0 (3)
W,=0 W, =0 at x=L 4)
W, =W, W, =W, W, =W,, W, =W, W," =W, at Xx=x0 (5)
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Equations (1) and (2) in dimensionless coordinates are represented as:

W= AV (5.0 + AY, () - B BRI

B, 45
W, = BY,[8.(& D]+ B[ (& -D)]
_._Vi _i :4kiL4 o _Vi _P0L2
W'_L’ éz_L’ A EJ S_L’Pl_ EJ

In here Y,(z) functions of the Krylov type
Y,(z) =chzcosz,Y,(z) = shzsin z,Y,(z) =shzcosz —chzsinz, Y, (z) = chzsin z—shzcosz
Constants A1, A4, B2, B3 are defined from conditions (3-5), which give

a, b
Alzrzcz—rldz A= Bup g, - Gl h B3:b_o_b_1le
A ’ a, a, , A ’ 12 12
a b a, b
G, =a, —ay, — C, = b21 bzz b_ll dl =dy —dy — dz = b31 - b32 —
12 h2 a,;, , 1
al ao ao

a
rlzaz_azz_"'bzz_ r :aa_a32_+b32b_
2 12 a 2 A= dlCZ _Cldz

8, =Y,(B,60) 2y, =Ys(B80) by =VlB(& D] by, =YalB,(& ~DI @y =5Ys(Body)
8y = 26,Y,(Bo) B = BY[Bi(& D] by =-2BY,16,(& -1 2y =-257Y,(5.8)
8, = 25;Y3(o80) b = 2B [u(& ~D] by =-28V,[8(5 -D] 8y =-28,Y.(5o8,)
8y, =403V, (B,60) 2 =-2B,5,(& - D] by, =—4B,[B,(& ~D] 2 =W,
I ATRAAVES,
g 28

. X . . : :
Coordinate &, =~ is determined from the equation 4e, — B,e, —r, =0 Where is
L

&

an by, — 4 ) -
€ =Ay —Ayp—, 6 =b41 —b42b—a =8, —dp—+ b42 b_’ a, = poYl(ﬂz‘fo)
12 12 12 12

Fig. 2 shows the curves of change in the bending of the pile, along the length of the pile at

_ ) k
Wx/LP; = 1 various values of the parameters k = k—l , Wsand f,
2

k=1.8 Ws=0.001m k=1.2
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Figure 2. Curves of the distribution of pile deflections along the length of the pile for different

k - . : -
values of the parameter K = k—l Shifting Ws and the ratio of the stiffness coefficients of the
2

contact parameter 8, = k,L*/E]: 1— 8, =05, 23 4-B,=1,-,=3—-,=5

Conclusion

K . . . . .
The growth k = k—l of the ratio leads to an increase in the deflection of the pile and changes the
2

nature of the change in its deflections along the length of the pile, and at the same time the
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deflections have practically positive values. The growth of the deflection Ws of the pile in the
cross-section, where the plastic law of interaction is formed, leads to a significant increase in the
deflection of the pile in its cross-sections. Thus, the presence of the bilinear law of the pile's
interaction with the soil environment can significantly affect the deformed pile state. In
particular, to lead to the redistribution of force factors along the length of the pile.

References

1. Gilman Y.D. Foundations and foundations on loess subsiding soils. M-1991

2. Veselov V.A., Design of bases and foundations. M-1978 subsiding soils [Text] / A. A.
Grigoryan. — Moscow : Stroyizdat,

1984. - 163 c.

3. lovchuk, A. T. Babitskiy, 1.S. O primenenie spile v gruntakh s s Soil.-1967.— Ne 2. - P. 32-36.
4. Krutov, V. I. A. S. Kovalev A.S., Kovalev A.V. Proektirovanie i construction of bases and
foundations on subsiding soils [Text] — Moscow : ASV, 2012. — 560 p.

5. Rashidov T.R., Mardonov B.M., An E.V. Transverse vibrations of buried pipelines under axial
loading within geometrically nonlinear theory // International Applied Mechanics. — Vol. 55. —
No. 2. — March, 2019. — Pp. 229 — 238.

6. Rashidov T.R., Kuznetsov S.V., Mardonov B.M., Mirzaev 1. Applied problems of
seismodynamics of structures. Book1.-Tashkent: Navruz, 2019.-267p.

7. Rashidov T.R., Kuznetsov S.V., Mardonov B.M., Mirzaev 1. Applied problems of
seismodynamics of structures. Book2.-Tashkent: Navrus, 2021.-171p.

8. Sultanov K.S . Wave theory of seismic stability of underground structures. Tashkent: Fan,
2016.-392c




