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The method of forecasting the size and timing of sedimentation of structures on soils with silt layers, based on the results of
field observations, has been developed. It is suggested to use a set of exponential dependencies with a constant component.
The algorithm and software for calculation of the envelope by experimental data by a stepwise approximation are developed.
The process of consolidation of soils is considered as a combination of simultaneous and independent flow of phases of
primary filtration consolidation and secondary consolidation of creep. According to the results of data processing of obser-
vations by direct iterative calculations by finding the minimum nonconnectedness by the method of least squares.
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P03po6ieHo MeTo POTrHO3yBaHHS BEIMYMHM Ta TEPMIHIB OCITaHHS CHOPY] Ha IpyHTaX 3 IapaMH MyIy, 3aCHOBAaHHH Ha
pe3yibTaTax HaTypHHX crnocTepexeHb. ChopMynbOBaHi BUMOTH 0 3JISKHOCTEH alpoKCHMaii npolecy KOHCoiamnii My-
JIiB. 3aIpOIIOHOBAHO 3aCTOCOBYBATH 111 HAONM)KEHHS CYKYITHICTh EKCIIOHEHIIMHUX 3aJIeKHOCTEH 3 MOCTIHOIO CKJIAI0BOIO.
Po3po06iieHo anropuT™ Ta nporpamMHe 3abe3neyeHHs Ui PO3paxyHKy OTMHAIOUO0i 10 eKCHepUMEeHTaIbHUX AaHuX. [Iporec
KOHCOJIAAIi] IPYHTIB PO3IIITHYTO SIK CYKYIHICTh OHOYACHOTO 1 HE3aIEKHOTO MPOTiKaHH (a3 MepBUHHOI QiIbTpamiiHol
KOHCOJIiAamii 1 BTOpUHHOI KOHcomiganii moB3y4ocTi. Anpooarist po3pobiaeHoi MeTonomorii 31iiiCHeHOo MiA Jac crocTepe-
XKEHHS 33 OCIIaHHSAM MacuBiB-TiranTiB xsuienoMmy Kapantunnoi 6yxtu Onecbkoro MOpChKOTo 1opTy. BumMiproBanHs 1o-
TOYHHX 3HAYECHb BHCOTH MapoOK, B SIKOCTI SKUX OyJM NMPU3HAYEH] TOYKH B YOTHPHOX KyTaX BEPXHBOI HOBEPXHI KOXKHOTO 3
MAacHBIB-TiraHTIB, 3/1iICHIOBAIIOCH TAXEOMETPOM BiJl IIOIIAIKH KOHTEHHEPHOTO TepMIHAILy 3 IIPHUBEJICHHSIM J0 BUCOTH pi-
BHsI MOpsl B akBaTopii OfecbKkoro nopry. 3a pe3ynprataMyd 0OpOOKH JaHHUX CIOCTEPEIKESHHS NMPSIMHMH iTepaniiHIMH po3-
paxyHKaMH IIUIIXOM MOLIYKY MiHIMaJIbHOT HE3B'SI3aHOCTI METOJIOM HaHMEHIIMX KBapaTiB OTPUMAaHi 3HAYEHHS [TapaMeTpiB
HaOJIMKEHHS OCiIaHHS PEeNepHUX TOYOK, SKi BIIIOBIAAIOTH MOTpebaM MpakTHYHOTO 3aCTOCyBaHH:. B sKocTi kpurepito 3a-
BEpLICHHS NpoLecy KOHCOJiAaii 3apONOHOBAHO NIPUHMAaTH MOMEHT cTalimi3amii 3Ha4eHb OCiiaHb 3 MUIIMETPOBOIO TOU-
HICTIO 3 ypaxyBaHHSM OTPUMaHUX BigxmwieHb. OTpHMaHi eKCIepUMEHTAIbHI 3aJI€KHOCTI U1 PO3PaxyHKIB MIBHIKOCTI OCi-
JTaHHS TOYOK MacuBiB-TiranTiB. HaBeaeHo nmpuxiiaan po3paxyHKy HPOTHO31B BETMYUHU Ta TEPMiHIB OCITaHHS OrOpPOKyBa-
JIBHOTO XBUJIEJIOMY KOHTeifHepHOTro TepMiHany KapantuHHoi OyxTH. BCTaHOBIIGHI TEpMiHM 3aBEpIIEHHS MIPOLECiB KOHCO-
nifanii MyJIonoJiGHIX I'PYHTIB OCHOBU BOJIHOJIOMY B MICIi PO3TallyBaHHsI MacUBIB-TiraHTIB i OCTATOYHE HOJIOKEHHS I10-
BEPXOHb MacHBIB-TiranTiB. IIpecraBieHa METOOJIOTIS IPOTHO3Y OCITaHHS OCHOB 3 MYJIOHOAIOHUMH IPYHTaMU PEKOMEH-
JIyETHCS IJIs OLIHIOBAHHS BILIMBY KOHCOJINAIT MyJIiB Ha OCIIKM €IeMEHTIB KOHCTPYKILIi Ipy OyIIBHUITBI Ta IIiJ] 4ac eKc-
IUTyaTtamii cnopya.

Kurouogi ciioBa: OCHOBa, MyJ1, cnopynaa, OCiZ[aHHSI, MIPOrHoO3, BEJIMYHUHA, TepMiH, METO/, PO3PaxyHOK
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Introduction

Artificial and natural soil deposits, as a rule, represent
a combination of several materials, such as sand, silt,
clay, gravel or mixtures of different proportions. In this
case, the occurrence of individual geological layers of
the soil is characterized by a variety of forms and vari-
ability of thickness, which is especially manifested for
structures of significant size, such as dams and wave
breams. Design and construction on soils containing
layers of silt of a considerable thickness requires an ad-
ditional increase in the height of the buildings by the
size of the construction lift. At the same time, calcula-
tions of settling elements of structures, which will be
based on such complex foundations, at the design stage
are extremely complicated and are preliminary. Current
construction norms [1-3] require their refinement on
the basis of field observations of the state of the build-
ings both at the stages of construction and operation.

Review of research sources and publications

At present, the basic method for calculating the set-
tling of layered bases is a layer-summing method
[1, 4-10]. The method is based on the summation of
sedimentation of elementary layers of the base within
the compressed layer arising from the loads transferred
by the structure. In order to take into account the influ-
ence of the geometrical features of the construction, the
flat and spatial simulation of deformation processes in
soils using PLAXIS, ANSYS, LS-DYNA, Midas,
Z-Soil, Phase2 and others [11-15] is also used. In this
case, the classical models of deformed solid media are
accepted for calculations as well as the mechanical
properties of materials of separate layers according to
the results of laboratory or field tests [ 16-18] within the
framework of accepted models.

Definition of unsolved aspects of the problem

Difficulties in taking into account parameters of de-
formation and viscosity of real soils, such as water-
logged sands, mules, complexity of designation in cal-
culations of the depth of the compressive layer of the
base in some cases do not allow to obtain with the nec-
essary accuracy the value of complete settling of the
structure and to estimate the development of precipita-
tion in time. Thus, the deformation of the mules, ac-
companied by the consolidation with the extrusion of
the liquid and gaseous phases and the plastic defor-
mation of the solid residue, has so far no analytical de-
scription and model representation. Therefore, the de-
velopment of methods for controlling sedimentation of
building elements in the course of construction and
methods for forecasting their development in time is an
actual scientific task for the construction industry.

Problem statement

The purpose of the work is to develop a method for
forecasting the size and terms of settling of structures
on soils with mud layers on the basis of field observa-
tions at the stages of construction and operation.

Basic material and results

1. Characteristics of the consolidation of mulch-like
soils

According to DSTU B B.2.1-2-96, multidimensional
soils or muds include water-saturated modern sedi-
ments mainly in marine waters containing organic mat-
ter in the form of plant residues and humus.
Usually in a mule, the content of particles less than 0.01
mm is 30-50% by weight. Upper layers of sludge have
a fairly high value of the coefficient of porosity (more
than 0.9) and flowing consistency. When compressed
in muddy soils, water filtration takes place, and this
consequently leads to filtration consolidation. How-
ever, accumulation of muddy soils (sealing) does not
stop even after the process of filtration consolidation
(when the water pressure is near zero), but continues
for a long time due to the creep of the skeleton of the
soil.

Consolidation is a process of development in time of
fading deformation of the seal in compression condi-
tions. Consolidation of soils refers to rheological prop-
erties, more precisely to voluminous creep.
Bulk creep characterizes the process of time develop-
ment of volumetric deformations of the soil, which
arise in the general case under the influence of average
effective stresses on the main axes.

Deformations of volumetric creep developing in the
soil in time are:

— fading ones;

— nonlinear ones

as a result of viscous resistance of interbranch con-
nections.

The term «fading deformations» characterizes the
presence of the limit of the value of deformation for
each value of the existing stresses. Compatible with the
term «nonlinear» and «fading deformationsy» indicate
that, for fixed load conditions, the deformation curve of
the mules in time has the character of asymptotic ap-
proximation to the horizontal line, which is the strain
point for a specific base containing layers of mules.

Load conditions are given:

— mode — the time of transfer of the load on the ele-
ment of the soil and the time of its holding;

— conditions for squeezing porous water from the soil
element — with the ability to squeeze porous water
(open circuit) and with the conditions under which
spin-off porous water is excluded (closed circuit).

During volumetric creep, due to the seal of the soil
element, the volume of the soil particle itself decreases
by squeezing out pores as liquids and displacement of
porous air. Therefore, in general, volumetric creep can
develop in both dry and wet soils, in lime and frozen,
in rocky and dispersed soils. When compressing muddy
soils there is a coherent flow of the following processes:

— filtration consolidation;

— formation of solid precipitation in time;

— creep of the skeleton of the mineral component;

— mineralization of organic impurities of mules,

— the manifestation of which must be considered to-
gether.

Consolidation is a partial type of volumetric creep of
soil and it may be natural when soils are compacted un-
der the weight of the layers located above as a result of
natural accumulation during a certain geological time.
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During the construction work to improve bearing ca-
pacity in the bases, form the conditions for the for-
mation of artificial consolidation of the mules, which in
the term proceeds much faster than natural (but signifi-
cantly slower than in laboratory tests of samples).

Consolidation of muds as multiphase soils (Fig. 1) is
related to the interaction of solid 1, liquid 2 and gaseous
3 soil constituents, changes in their ratio in space and
time as a result of the course of a complex of physico-
chemical processes (thixotropic hardening, aging, etc.).

In the general case [19-22], the consolidation process
can consist of four phases (Figure 2):

— phase AB — prefiltration consolidation, during
which the pressure of the fluid begins to exceed the in-
itial value. The phase ends with the formation of closed
pores from liquid and gas (see Fig. 1);

— phase BC — primary filtration consolidation, which
is carried out by pushing out the pores of liquid and gas
from the deformed volumes (Fig. 3);

—phase CD - secondary filtration consolidation,
which is carried out by squeezing the bound fluid;

—phase DE — consolidation of volumetric creep,
which is carried out due to plastic deformations of the
soil skeleton (silt).

a)

b)

Figure 1 — The scheme of consolidation
of mules at the micro level:
a — the components of mudlike soils:
1 —solid; 2 — liquid; 3 — gaseous;
b — the consolidation scheme at the micro level

When conducting laboratory tests of samples of
moles for determining bearing capacity, the process of
consolidation of soils is sometimes characterized by in-
dicators of only two phases [22]:

— primary filtering consolidation — coefficient of fil-
tration (primary) consolidation c,;

— secondary consolidation of creep — coefficient of
bulk (secondary) consolidation c.

Taking into account the simultaneous phases of the
process, the description of the consolidation process is
sufficiently fully disclosed by the application of two co-
efficients of consolidation — ¢, and c,.
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Figure 2 — Phases of consolidation of muds

For presentation of the results of the analysis of the
process of consolidation (see Fig. 3), as laboratory sam-
ples of mules and structures of bases containing layers
of mules, two forms of diagrams are used:

— diagrams of the deformation of the sample (design)
in time

Ah = fi(®), (1

where Ah — deformation of the sample (design), m;

¢ — time of observation (during laboratory tests time is
measured in minutes, with observation of structures —
in days);

— diagrams of change in height (length) of a specimen
(construction) in time

h = f(0), 2)

where / — the current value of the height of the sample
(design), m.

Taking into account that during initial laboratory
tests, the initial height of the specimen A is fixed, and
the deformation of the specimen by definition

Ah=H—h,

then the diagrams (1) and (2) are equivalent.

In case of need the deformations are given in relative
form, and the axis of time, taking into account the long-
term processes, is laid out on a logarithmic scale, that
is, in the form of diagrams on a semi-logarithmic scale.
So, in Fig. 2 diagram of consolidation phases of mules
is given on a semi-logarithmic scale.

2. Models of consolidation process of soil bases con-
taining layers of mules

According to the characteristics of the process of con-
solidation of muds when approximating the results of
monitoring of the settling of structures located on
moldy soils, approximating dependencies must meet
the following requirements:

— have a nonlinear appearance;

—wear fading character - the character of the asymp-
totic approximation to the horizontal line;

— have a significant change in the intensity of fading
over time.
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Figure 3 — The scheme of consolidation
of mules at the macro level:
a — prefiltration consolidation;
b — filtration consolidation;
1 — a silt of a homogeneous structure;
2 — pores of liquid; 3 — gas pores

The specified requirements correspond to the form of
a set of exponents with a constant component

We)=3 de B 4 iy, 3)
i=1

where they are constant 4;, B; and Ao determined when
approaching experimental data sets.

The connection of the mathematical dependence (3)
to the physical content consists in the distribution of the
consolidation of the mules into processes that proceed

n
rather quickly, intensively (components ZAiefB"t)

i=1

>

and on long-term processes (Aie_B"’ ) so, that they co-

incide in time with the limit of deformation of a con-
crete basis, which contains layers of mules (compo-
nent).

The number of exponents in the approximating de-
pendence is established on the basis of experimental
data in accordance with the nature of the processes oc-

curring. In order to predict the processes of sedimenta-
tion of organo-mineral soils in the result of consolida-
tion, it is expedient to adopt # = 2, that is, to take for the
approximation of the results of the observation curve

h(t) = ae” + ce + hy. 4)

At the same time, for processes that proceed fairly
quickly, let us consider the phases of consolidation:

— the phase 4B — prefiltration consolidation;

— the phase BC — the primary filtration consolidation.

The remaining phases:

— phase CD — secondary filtration consolidation;

— phase DE — consolidation of volumetric creep,

can be attributed to long-lasting consolidation pro-
cesses of silt.

To the disadvantages of using the dependence (4) to
approximate the consolidation processes of the mules
should be attributed:

— a significant number of unknown approximation
parameters — five constant a, b, ¢, d and hy;

— transcendence of function (4).

The indicated disadvantages considerably complicate
the process of calculation of approximation parameters
and do not allow to obtain the result in an explicit form.

The calculation of the approximation parameters
a, b, ¢, d and hy can be done by direct iterative calcula-
tions by finding the minimum irreconcilability — the
method of least squares.

3. Algorithm for calculation of terms of development
of settling elements of structures

The procedure for calculating the terms for the depo-
sition of the elements of buildings will be considered
on the example of the construction of a fencing con-
tainer terminal at the Quarantine Mole of the Odesa
branch of the State Enterprise «<AMPU» (Fig. 4) in the
unfavorable natural conditions of the site (the presence
of a large thickness of silts) and the requirements of ob-
servance of measures to reduce sediment and compen-
sate for their impact for construction

3.1 Situational plan for the location of the object. The
indigenous bed of the district of the port facilities is rep-
resented by Tertiary meiotic and Upper Sarmatian de-
posits, composed of gray and red varieties of clay with
layers and sand lenses.

At the base of the enclosing wavy container terminal
there is light semi-solid clay 7 with layers of sand 8, 9,
loams, and from the surface of the natural deposits are
covered with different composition of the bulk soils of
alluvial-sea genesis 6, and in its area — a complex of
estuarine or alluvial-marine sediments. Seismicity of
the construction area is 7 points. The category of
grounds of the site for seismic properties is III
Gigantic massifs are located on stone pouring 3 from
layers of crushed stone with a thickness of 40-70 mm
and a stone with a mass of 15-100 kg and a layer of sand
5. To increase the strength of the structure reinforced
by layers of geogrid 2 and nonwoven geotextile mate-
rial 4.

110

Academic Journal. Series: Industrial Machine Building, Civil Engineering. — 2 (53) 2019.




! AL )

1200

Figure 4 — Scheme of intersection of the waveguide in the zone of the massive-giant No. 3:
1 — massive giant; 2 — geogrid; 3 — stone mound; 4 — non-woven geotextile material;
5 —sand; 6 — gray silt; 7 — clay is light, fluid-plastic; 8 — dust of sand grain density;
9 — sand of medium size, medium density

3.2. Observation results of precipitation. After the
completion of the first stage of construction, the control
over the settling of massive-giants was carried out. Bot-
tom line points are installed on each of the four corners
of the giant array. The reference point number consists
of a giant massive number and a corner number that is
set from the right lower corner counterclockwise in ac-
cordance with the top view of the giant array from the
container terminal's water area. Measurement of the
height of the reference points was carried out by the
tacheometer from the platform of the container terminal
with bringing to the sea level.

Diagrams of subsidence of reference points 31 and 32
of the giant massif No. 3 relative to the sea level during
the observation period are shown in Fig. 5 in normal
h;=f(t) (Fig. 5a) and semi-logarithmic

h; = f(log(t)) (Fig. 5b) scales. As a unit, the measured

time we assign one day — «day». As follows from the
charts in the semilogarithmic scale, the fixed subsid-
ence of the reference points in time is sequentially
grouped with respect to the set of straight lines 1, 2 and
3. Since the straight lines on the semilogarithmic dia-
gram correspond to the exponential curves on the charts
with normal scales, this provides a basis for the ap-
proach of the sedimentation process to dependences in
the form aggregate of exponents.

3.3 Dependency choice for approximation.
The choice of dependence for approximation is carried
out on the basis of the analysis of sedimentation dia-
grams constructed on a semi-logarithmic scale by allo-
cating sections with a homogeneous character of sub-
sidence in the order, reverse to observation. So, for an

example, we consider the dependence (4) as an approx-
imating one. The areas of stable precipitation 3 (see
Fig. 5b) will be approximated by the component ae™,
and the areas of the initial (intense) precipitation 1 and
2 — by the component ce* . We assign the length of the
vectors of intensive precipitation to M = 17, the vectors
of stable precipitation N =6 at the total length of the
vectors in the 23 observations. In case of need for a
more detailed description of the initial settling stage,
we may consider sections 1 and 2 separately by adopt-
ing n =3 and introducing an additional component /e™™
. However, this would require an increase in the meas-
urement of sediment during observation so that the
number of points in each plot to be approximated is not
less than 4-5 (at areas 1 only three measurements are
available).

3.4 Approximation of the stable subsidence area.
We perform the approximation of the vector of the sta-
ble subsidence of plot 3 (see Fig. 5a) with the length N
of the approximation dependence

hst(t) = ae™ + ho, . )

According to the input data, we assign:

— vector of time x; = ti+x;

— vector of settlements y; = h+n.

As a criterion for completing the approximation pro-
cess, we assign the smallest sum of the squares of the
difference between the values of the approximating de-
pendence and the measurement data y; = hi+y.

Below is the text of the program for calculating the
approximation coefficients of a direct iterative passage
in the Matlab programming language:
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Nx = length(x);

A=1.0;

H=0.10 : 0.00005 : 0.20;

Nh = length (H)

B = 0.0005 : 0.00000005 : 0.0006;
Nr = length(B)

KM = 20.0;

hO = 0.0;

b=10.0;

for ih =1 : Nh
for ir = 1 : Nr
i=1: Nx;
fs (i) A*exp (-B(ir) *x (i) )+H(ih) ;
KK =

for =1 : Nx

0;
i
= KK + (y(i) - £s(i))*2;

KK
end
K(ih,ir) = KK;

if (K(ih,ir) < KM)

a A;

b B(ir);

ho H(ih);

Km K(ih,ir);

end

end
end

As a result of the execution of the program, the solu-
tion is obtained in the form of values a, b and Ao at
which the minimum value is achieved. The results of
calculations for reference points 31 and 32 are shown
in Table 1.

a) b, |

(W
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Figure 5 — Diagram of subsidence
of reference points of massive-giant No.3:
a —normal scale; b — semilogarithmic scale;
h31 — reference point 31; h3; — the reference point 32.

3.5 Determination of the vector of intense subsidence
of reference points. The procedure for determining the
vector of intense settling is carried out for experimental
data in the reverse order of time «from stable to in-
tense». According to Dependence (4), the vector of in-
tensive subsidence of reference points in length M can
be calculated as

hin; = h; — hst(t) = h; — ae’®™ + hy, (6)

Since the approximation of the intensive deposition
vectors will be exponential-dependent without a con-
stant component

hin(t) = ce® , (7)

then for the calculation of approximation coefficients it
is expedient to apply standard experimental data pro-
cessing programs, for example, Curve Fitting Tools
Matlab software package. The results of the calcula-
tions of the coefficients ¢, d and the sum of the squares
of the difference Km for the reference points 31 and 32
are shown in Table 2.

3.6 Diagram and forecast of subsidence of reference
points. The result of the procedures performed are de-
pendencies (4) whose approximation coefficients for
the example under consideration are given in Table 1
and Table 2. Comparison of experimental data with ap-
proximations of reference points of massive-giant No.
3 is shown in Fig. 6a.

Table 1 — Parameters of the approaching plot
of stable settling of reference points 31 and 32
of the massive-giant No. 3

Therefe- | a,m | b,1/day | ho,m | Km, m?
rence point
31 1.0 0.5308-10° 0.1722 [3.893-1073
32 1.0 0.5899-10° 0.0862 [2.659-1073

Table 2 — Parameters of approaching the intensive
settling area of reference points 31 and 32
of the massive-giant No. 3

The refe- ¢, m d, 1/day Km, m?
rence point
31 0.5640 0.02131 0.004420
32 0.6089 0.02019 0.004737

Average-quadratic deviation of extrapolation depend-
encies with respect to experimental data calculated as

®)

0.019 m and 0.021 m for reference points 31 and 32,
respectively. The obtained mean-square deviation val-
ues fully correspond to the needs of practical applica-
tion and indicate that the process of subsidence of the
massif-giant can be approximated by the dependence in
the form of a set of exponents with a constant compo-
nent.

After substitution 7= 365 ¢ of dependence (4) can be
used to predict the subsidence of reference points by
extrapolation (Fig. 6b). As a criterion for completing
the process, it is advisable to take a moment of stabili-
zation of the values of sediment, for example, taking
into account the deviations received (8) the stabiliza-
tion of the third sign. Thus, it has been established that
consolidation processes of mud-like grounds of the
waveguide at the location and deposition of the mas-
sive-giant No. 3 for reference points 31 and 32 will end,
respectively, for 35 years and 38 years from the com-
mencement of operation (from 05/21/2014). The height
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of the location of the reference points 31 and 32 will
then be 0.173 m and 0.088 m respectively above sea
level.
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Figure 6 — The forecast of subsidence of the refer-
ence points of the massive-giant No. 3:
a — comparison of experimental data with approxi-
mations; b — extrapolation dependencies;
h31 — reference point 31; 3, — the reference point 32.

3.7 Speed of subsidence of reference points. Taking
into account that dependences (3) link the subsidence
of construction points with time, on their basis, by dif-
ferentiation, equations can be constructed to calculate
the rate of subsidence of points as

d(z Ae B 1+,
vh(t) =

~a j=—ZA,~B,~e‘B”, )
i=1

or for a partial case of dependence (3) as

vh(t)=—{a-b-e —c-d-e™). (10)
Diagrams of velocity of subsidence of reference
points of massive-giant Ne 3 are shown in Fig. 7
Numerical values of the rate of subsidence of refer-
ence points when connected with the thickness of the
layers of sludge and loading on the soil basis can be
applied during the observation of the state of the build-
ing as a control for assessing the nature of the develop-
ment of sedimentation.

10K 150} #, day
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Figure 7 — The rate of subsidence
of the reference points of the massive giant No. 3:
h31 — reference point 31; A3, — the reference point 32.

Conclusions

1. The development in time of processes of consoli-
dation of muds, silty and organo-mineral soils and set-
tling of structures constructed on bases with such lay-
ers, is exponential in nature and can be approximated
by the dependence in the form of a set of exponentials
with a constant component.

2. A method for predicting the size and terms of set-
tling of structures on soils with mud layers, based on
the results of field observations, has been developed.
As an approximative it is suggested to apply a set of
exponential dependencies with a constant component.
The algorithm and software for calculation of envelop-
ing to experimental data by a step-by-step approach are
developed. An example of the calculation of the fore-
cast of the size and terms of settling of the enclosing
wavy container terminal on the Quarantine Mole of the
Odesa branch of the State Enterprise «<AMPU» is given.

3. Direct iterative calculations by finding the mini-
mum non-relation by the method of least squares have
established the parameters of dual exponential depend-
ence with the constant for forecasting the subsidence of
reference points of the massif-giant No. 3. It was estab-
lished that the processes of consolidation of the mold-
like soils of the basis of the waveguide at the location
and deposition of the massive giant No. 3 for reference
points 31 and 32 will be completed, respectively, for 35
years and 38 years from the beginning of operation
(from 21.05.2014). The height of the location of the ref-
erence points 31 and 32 will then be 0.173 m and 0.088
m respectively above sea level.

4. The proposed methodology for forecasting the set-
tling of bases with multidimensional soils is recom-
mended for assessing the effect of consolidation of
muds on the remains of structural elements during con-
struction and during the operation of structures.
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