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CONDUCTING AND ANALYZING THE RESULTS
OF THE EXPERIMENTAL BOX TEST OF RETAINING WALL
MODELS WITHOUT PILES AND ON THE PILE FOUNDATION

Purpose. Taking into consideration that the bearing capacity of the foundation may be insufficient, in the study
it is assumed that pile foundation can be used to reduce the impact of the construction of new retaining structures on
roads and railways near the existing buildings or in areas of dense urban development and ensure the stability of the
foundation. To reduce the volume of excavation it is necessary to choose the economic structure of the retaining
wall. To do this, one should explore stress-strain state (SSS) of the retaining walls, to develop methods to improve
their strength and stability, as well as to choose the most appropriate method of their analysis. Methodology. In the
design of retaining walls foundation mat and piles are considered as independent elements. Since the combined ef-
fect of the retaining wall, piles and foundation mat as well as the effect of soil or rock foundation on the structure
are considered not fully, so there are some limitations in the existing design techniques. To achieve the purpose the
box tests of retaining walls models without piles and with piles for studying their interaction with the surrounding
soil massif were conducted. Findings. Laboratory simulation of complex systems «surrounding soil — retaining wall
— pile» was carried out and on the basis of the box test results were analyzed strains and its main parameters of the
stress-strain state. Analysis of the results showed that the structure of a retaining wall with piles is steady and stable.
Originality. So far, in Ukraine has not been carried out similar experimental box tests with models of retaining
walls in such combinations. In the article has been presented unique photos and test results, as well as their analysis.
Practical value. Using the methodology of experimental tests of the retaining wall models with piles and without
them gives a wider opportunity to study stress-strain state of such structures.

Keywords: retaining wall; pile foundation; box tests; soil massif; stability and strength of structure; comparative
analysis of options

loads, located on the wedge of failure, including

Introduction

Modern construction requires maximum space
use in the city. Engineering defenses and technolo-
gies of their application play a significant role in
these conditions. They should provide minimal
changes of strain-stain state (SSS) both of retaining
wall and surrounding massif of soil [11].

Retaining walls throughout the service life must
ensure safety and continuity of normal traffic, and
also the simplicity and the lowest complexity of
their service in the operation process.

In the thin retaining walls stability is provided by
its own weight and the weight of soil, which is
involved in to operation by the wall’s construction [2].

Retaining walls have to be calculated taking
into account the horizontal and vertical external

vehicle loads, technological equipment, stocked
material, etc. [1].

Load of wheels in the form (LW-100)
(NK-100) was taken as notmative live vertical load
from traffic when calculating the retaining wall,
which consists of one wheeled machine.

Calculations of retaining walls should be per-
formed taking into account the characteristics of
the nonlinear behavior of soil. Moreover, some
existing construction technologies, such as piles
engineering without soil excavation, are new and
have not been reflected in the standards [4].

Solving transportation problems in Ukraine is
connected with the complex challenges in the
construction of bridge crossings of combined type.
Today one of these objects is a bridge across the
Dnieper River in Kiev city at the Kyiv-
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Moskovskyi-Darnytsia railway section, which is
provided with road exits on the right and left
banks. One of these structures on the bridge
approaches is a motorway junction with the over

Dnieper highway on the right bank of the Dnieper
river. This junction in a form of road exit is
designed using retaining walls of complex struc-
ture, as shown in Fig. 1. [3, 10].
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Fig. 1. Structure of a retaining wall

Purpose

The principal purpose of the research is
conducting and comparison of experimental box
tests results of retaining walls models without piles
and with pile foundation with the surrounding soil,
and analysis of obtained results.

In order to achieve this purpose it was neces-
sary to solve the following tasks:

—  Experimental study the stress-straine state
of structures in the laboratory;

— Creation of computational model that
without any changes could be used in the
calculation of retaining walls;

— Creation of soil models, which would
describe closely work of soil base;

—  Development the model of pile calculation,
flexible retaining walls;

—  Development methodology of experimen-
tal research of interaction between the surrounding
soil massif with different models of retaining walls
at different loads and movements;

— Implementation the results of the
experimental box tests at design, reconstruction or
strengthening of mentioned structures;

— Results comparison of calculation accord-
ingly to the method, which is offered with the
experimental data of the author and other
researchers, as well as with the results of
calculation accordingly to regulatory documents;

— Recommendations development concern-
ing the use of research results.

Methodology

For laboratory research a road section with the
retaining wall «construction number 7P» at the
interchange leg from the over Dnieper highway on
the right bank of the Dnieper river was examined.

The total length of right-hand wall is 84 m. The
retaining wall was designed using unified concrete
structures of an angular bar from blocks.

Thus at the length of 42 m blocks of the
retaining wall are installed together with sole
blocks on the crushed-stone bed, thickness of
0.2 m. All dimensions correspond to the drawing
(see Figure 1).

The area of 42 m length houses 50 pieces of
piles with rectangular cross section 35x35 cm,
therefrom 12 piles, 12 m long each, were ramed at
12 m long part of the area, and 38 piles, 14 m long,
were installed at the other 30 m long part. The
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highest and the most complicated construction of
the wall, with length of 30 m and maximum height
of 6.5 m and 14 m long piles is considered in the
paper.

For the purposes of this work several series of
experimental box tests were conducted. Assembled
device together with the installed box is shown in
Fig. 2.

Fig. 2. General view of
a device with installed box

Testing flat box (see Fig. 2) has a width of
5.12 m, so for the test was taken a part of an
angular wall, the length of 12.5 m along passage.
Dimensions for production of models were taken
from the drawing (see. Fig. 1). They were made on
scale 1: 100, respectively sizes of models are:
height 6.5 cm, width 4.5 cm on the sole and the
length of the walls part in the direction of passage
is 12.5 cm (Fig. 3) [6, 7, 8].

Fig. 3. Options of retaining wall:
1 — without piles;
2 — with 14 m long piles

Models of retaining walls, which are shown in
Fig. 4, were produced in specially built form.
Reinforcement cage was in the form of steel wire.
Concrete was prepared of cement, additives for
strength, graded sand and crushed stone of
appropriate size [13].

Fig. 4. Models of retaining wall:
1 — without piles;
2 — with piles, length of 14 m

In order to simulate the surrounding soil massif
of a wall, the basic soil model, which is shown in
Fig. 5, created from loam by soil layers compac-
tion with tamping was applied. Density, humidity
and deformation characteristics of models in
different series of tests were identical, it gives the
possibility to compare the stress-strain state (SSS)
of models at different options.

P

S5 N 5.
i 3

Fig. 5. The model of soil

Tamping is a horizontal metal disk and a rod,
connected rigidly with it. A striker has the cylin-
drical shape with a hole in the center, by which it
places on the rod and can move freely along it.
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Weight of the striker is 25 H. Shocks were hited on
the horizontal disk of temping, which was on
a wooden board on soil in the test box.

In order that power of strokes would be the
same, the striker is released with free fall from
a height of 30 cm, which is fixed by a limiter. For
convenience the striker is lifted using a cable.
Number of tamping strokes were experimentally
established so that soil characteristics of each layer
were similar.

On the side of soil massif a grid was divided
(see. Fig. 5), which was drawn with a pencil into
squares measuring 2 by 2 cm for a better view and
test results processing.

Features of soil massif from loam were
determined by laboratory tests (Fig. 6a) from
selected samples and soil rings (Fig. 6b). An
average, they were: moisture of soil was equal to
11.5%, soil density — 1.5 g / cm’, the density of
soil parts — 2.7 g / cm’, initial ratio of porosity —
1 module of strain — 3.4 MPa. There were also
found some other characteristics.

Fig. 6. Labotatory tests:
a) a type of device for compression tests;
6) soil rings

After preparing the soil by tamping for bed-
ding, models of retaining wall were set in the
center of the box (Fig. 7), soil was tamped by
tamping between them and on either side of them.
Then, on soil that was modeling the permanent
way and locating between retaining walls at the
maximum height, there was installed a metal die,
width of 10 cm, length of 12.5 cm and height of
1 cm (Fig. 7.2).

Fig. 7. Superstructure of a model:
1 — retaining walls; 2 — a metal die;
3 — massif of soil

Final box with soil massif in the box was
mounted on compression device (see Fig. 2).
Further lever system was set with lever arm 1:10.
Through it the load on the die, area of 116 cm® was
supplied. Load was applied by steps of 20N to
achieve pressure under die, which corresponded to
the existing load of wheels LW-100 (HK-100) in
regulations.

On the die and lever five indicators of clock
controlled type were installed (Fig. 8). During the
loading of models, level was controlled both as the
absolute displacements, with dial gage, an
accuracy of 0.01 mm, and relative strains, which
were calculated by dividing the displacements at
the starting height of soil massif. At appropriate
intervals of time readings were taken and recorded
in the log for further processing.

nr -

Fig. 8. Installing the lever system and indicators:
1 — a metal die; 2 —indicators of time type
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After reaching 100% or more of the (LW-100) Table 1

NK-100 load, device and box were disassembled Absolute strain of retaining walls models
for examination of soil massif, the plotted grid, and without piles, mm
also for photographing the results (Fig. 9).

. Pressure

‘ on die of Test number

a model
MlIla Nel Ne2 Ne3 Ned Ne5 Ne6
0 0 0 0 0 0 0

0.0172 | 0.08 | 0.09 | 0.14 | 0.07 | 0.09 | 0.11
0.0345 | 0.29 | 031 | 037 | 0.27 | 03 | 0.33
0.0517 | 044 | 046 | 052 | 048 | 0.5 | 047
0.069 | 0.67 | 0.74 | 0.81 | 0.74 | 0.81 | 0.71
0.0862 | 1.03 | 1.08 | 1.14 | 1.02 | 1.06 | 1.09
0.1035 | 1.91 | 2.05 | 1.81 | 1.83 | 1.91 | 2.01
Findings 0.1207 | 3.66 | 3.72 | 3.39 | 345 | 3.59 | 3.55

When conducting research, was investigated 0.1379 | 534 | 571 | 545 | 583 | 595 | 5.85
the general nature of the work, strain and fracture 01552 | 7.45 | 798 | 784 | 753 | 7.78 | 7.64
of the soil massif with retaining walls. These
studies were conducted on two models:

— models of soil with an anglular retaining Table 2
wall without pile;

— models of soil with an angular retaining
wall on pile foundation.

Fig. 9. Analysis of test results

0.1724 | 9.05 | 9.08 | 9.23 | 8.93 | 9.05 | 9.13

Relative strain of retaining walls models
without piles, mm

In course of experiments, connected with the  Pres-
nature study of soil massif fracture, at all stages of  sure

the model load it was monitoring over deformation Og fd;e Test number

of soil massif using the deformation grid and abso- 4

!utg moving of vertical roqdway .surface by Ma | el o N3 Nod s NG
indicators of clock type, placed in 5 points [9]. 5 5 5 5 5 5 5

During the experiments the values of vertical
and horizontal displacements of the first model in ~ 0.017 | 0.003 | 0.004 | 0.006 | 0.003 | 0.004 | 0.005
soil massif were obtained, 0.035 | 0.012 | 0.013 | 0.015 | 0.011 | 0.013 | 0.014

Results of points displacements at ten degrees
of load of retaining walls models without piles are 0.052| 0.018 | 0.019 | 0.022 | 0.02 | 0.021 | 0.02
presented in Table 1. 0.069 | 0.027 | 0.031 | 0.034 | 0.031 | 0.034 | 0.03

A typical strain of a retaining wall model  \0c 1 045 | 0045 | 0.048 | 0.043 | 0.044 | 0.045
without piles is the case of soil massif compression

between retaining walls and beneath them, which ~ 0.104 | 0.08 | 0.085 | 0.075 | 0.076 | 0.08 | 0.084
is visible upon bend of grid 2 x 2 cm, marked on ¢ 121 | 0.152 | 0.155 | 0.141 | 0.144 | 0.15 | 0.148
the front side of the model (Fig. 10). Also,
analyzing the results and calculating the relative 0.138 | 0.223 | 0.238 | 0.227 | 0.243 | 0.248 | 0.244
strain of the model (Table 2) was constructed de-  0.155 | 0.31 | 0.333 | 0.327 | 0.314 | 0.324 | 0.318
pendence graph of the relative strains from tension 0172 1 0377 1 0378 | 0385 | 0372 | 0377 | 038
in the model with the retaining wall without piles,
as it is shown in Fig. 11.
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test3

Table 3

Absolute strain of retaining walls models
on pile foundation, mm

Pres-
(sllilereo?r; Test number
model
MIla Nel No2 Ne3 No4 Ne5 Neb6
0 0 0 0 0 0 0
0.0172 | 0.045 | 0.11 | 0.04 | 0.065 | 0.06 | 0.04
0.0345 | 0.205 | 0.275 | 0.21 0.2 0.2 0.22
0.0517 | 0.4 042 | 04 | 034 | 035 04
0.069 | 059 | 055 | 0.6 | 047 | 0.495 | 0.58
Fig. 10. Strain of the retaining wall model
without piles after load application 0.0862 | 0.76 | 0.69 | 0.77 | 0.61 0.65 | 0.765
. . 0.1035 | 097 | 0.84 | 096 | 0.765 | 0.83 | 0.955
Dependence graph of relative strain from stress
- T 0.1207 | 1.19 1.03 | 1.18 | 0.94 1.03 | 1.175
' - 0.1379 | 146 | 1.28 | 146 | 119 | 1.32 | 146
gou / 0.1552 | 1.85 1.68 | 1.85 | 1.55 1.72 1.85
E 012 e S
= i - 0.1724 | 248 | 2.18 | 249 | 2.15 | 224 | 25
.g 01
a L

test4
test5
test6

AY
SSERE,

o 005 01 015 02 05 03 035 04 045

Relative strain

Fig. 11. Relative strain of the retaining
wall model without piles

In the course of the study and results prossess-
ing of experimental box testing of retaining walls
models on pile foundation, values of vertical and
horizontal displacements of models at different
levels of load were obtained (Table 3).

Using of pile foundation in the retaining wall
model has improved the strain figure as it is shown
in Fig. 12. This model has revealed no character
strain of soil massif and forming the core of soil
compression between retaining walls and beneath
them in comparision with the version without pile.

Application of piles has reduced vertical
displacement, absolute strains of retaining walls
model on pile foundation and strain of soil massif
around them compared with the option without
piles at average from 9.15 mm up to 2.34 mm.

Fig. 12. Strain of the retaining wall model
with piles after load application

According to relative strain reducing, models
with pile foundation are quite significant (table 4).

Using calculations were constructed depend-
ency graph of relative strains from tension in the
model with the retaining wall on pile foundation
(Fig. 13).
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Table 4

Relative strain of retaining walls models
on pile foundation, mm

Pres-
sure
on die Test number
ofa

model
MlIla Nel Ne2 No3 N4 No5 Ne6

0 0 0 0 0 0 0
0.017 | 0.003 | 0.004 | 0.006 | 0.003 | 0.004 | 0.005
0.035 | 0.012 | 0.013 | 0.015 | 0.011 | 0.013 | 0.014
0.052 | 0.018 | 0.019 | 0.022 | 0.02 | 0.021 | 0.02
0.069 | 0.027 | 0.031 | 0.034 | 0.031 | 0.034 | 0.03
0.086 | 0.042 | 0.045 | 0.048 | 0.043 | 0.044 | 0.045
0.104 | 0.08 | 0.085 | 0.075 | 0.076 | 0.08 | 0.084
0.121 | 0.152 | 0.155 | 0.141 | 0.144 | 0.15 | 0.148
0.138 | 0.223 | 0.238 | 0.227 | 0.243 | 0.248 | 0.244
0.155 | 0.31 | 0.333 | 0.327 | 0.314 | 0.324 | 0.318
0.172 | 0.377 | 0.378 | 0.385 | 0.372 | 0.377 | 0.38

Dependence graph of relative strain from stress

é—"‘ . -~ test1

= o & test2

.% test3

g oo — testd

L i —— tests

s testd

004 0.06 0.08

Relative strain

Fig. 13. Relative strain of the retaining
wall model on pile foundation

In figure 14 the dependence joint graph of
relative strain from tensions under a stamp of the
first and second versions of retaining walls models
with the surrounding soil massif is presented.

From this graph one can conclude that the use
of piles has positive impact on the stability of
retaining walls [14, 15].

The observations allowed studying models
fracture pattern of fixed soil massif by piles of the
retaining wall and unfixed soil massif (Fig. 10 and
12). As it can be seen in the figure, nature of their

fracture is different [16, 17]. Loads are also differ-
ent at which the destruction has occurred: soil mas-
sif, fixed by retaining walls on piles, did not ruin
under load of 172.41 kPa, which is approximately
171% of the equivalent load (LW-100) (HK-100),
and soil massif, fixed by the retaining wall without
piles under this load destructed and lost stability.

0.2

0.18 !
- i //'
@01
o L~
ol Pl
£ Pa
o 01 +— / Option without
5 —— il
pile
E 0.08 # —=-0ption with pile
F o0s
0.04 f
0.02
0

I

01 0.2 0.3 04
Relative strain

Fig. 14. Relative strain of the supporting
wall model on pile foundation

The vertical strains of the second variant of the
soil massif model with retaining walls on pile
foundation are by 3.91 times smaller than the first
version of soil massif of soil with retaining walls
on a natural basis. It was also noted reduction of
horizontal displacements (deviation from vertical
ones) of retaining walls with piles by 2.5 ... 3
times.

Originality and practical value

Originality of the research is the following:

— Firstly in practice of simulation with
equivalent materials was developed the method of
experimental studies of retaining walls on pile
foundation and without it in large-scale models. It
let reproduce their work in semi-stabled soil and
identify the nature of the interaction between
retaining walls and soil massif;

—  Experimental research of the soil massif
stability with two options of retaining walls were
performed. As a result, new scientific results were
obtained, that allow revealing and assessing the
stability of the construction of retaining walls,
depending on various factors;

— Conducted field studies in real
construction projects allowed assessing not only
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assurance factor, technical feasibility, economic
efficiency and a degree of this fastening security,
but confirm theoretical and experimental research
reliability on models;

— Design scheme and the proposed method
of construction calculating of retaining walls that
takes into account the actual loading pattern were
substantiated.

Conclusions

The complexity of the mechanical processes
when there is an interaction of angled retaining
walls on the pile foundation and without them with
soil massif, as well as the variety of factors
affecting the nature of their interaction, cause
difficulties both for the analytic solution of the
problem at static work of supporting walls and for
the direct research in the full-scale conditions. This
circumstance has determined the choice of research
line, mainly with experimental and laboratory
methods on models.

Taking into account such specific features of
challenge as engineering and geological conditions
of construction, the need for experiments on
models, variety parameters under research and oth-
ers, it is worthwhile further investigation of the
system operation «pile foundation— retaining wall
—surrounding soil massif» to carry out by the
method of equivalent materials.

To study the static work features of supporting
walls on models using equivalent materials the
author has developed a method of experimenta-
tions that includes recommendations concerning
equivalent materials selection that simulate soil
massif and functions of main criteria of similarity
depending on the considered range of tasks.

Experimental research on two variant models,
conducted with the purpose to study the stability of
retaining walls construction on pile foundation and
without it, showed that as a result of piles applica-
tion in the foundation of retaining walls there is
soil massif reinforcement and self-supporting soil
massif is formed. It was found that the pile
foundation in the retaining walls is a robust design,
a feature of which is determined by its interaction
with the surrounding soil massif.

The stability of the retaining wall, fixed with
pile foundation, and performance of formed, self-
supporting soil mass depends on applied load.

The results of the experimental studies let ob-
taine changes dependences of absolute and relative
strains from load and stress under die.
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IMPOBEJEHHS TA AHAJI3 PE3VJILTATIB
EKCIIEPUMEHTAJIBHOTO JIOTKOBOT'O BUIIPOBYBAHHS
MOJEJIEH MINIPHOI CTIHA BE3 TAJIb

I HA TAJTbOBOMY ®YHJIAMEHTI

Merta. bepyun 10 yBary, o Hecyda 3aTHICTh (pyHIaMEeHTy MOxe OyTH HeIOCTaTHBOIO, B HAYKOBii poOOTi me-
pendavaeTbes, MO NaNbOBUH (yHAaMEHT MOXe OyTH BUKOPHUCTAHUWH JUIsS 3HW)KEHHS BIUIMBY OyIIiBHHIITBA HOBHX
MiAMIPHUX CHOPY Ha aBTOMOOUIBHMX 1 3aJII3HUYHUX JOpOrax, Ouis BiKe ICHYIOUHX OyaiBeab a00 B MICI[SIX HIUTbHOT
MicbKOT 3a0y/J0BH, Ta rapaHTyBaTH CcTaOUILHICTh (QyHIaMeHTy. [[yis 3HIKeHHs! 00CATIB 3eMIITHUX poOIT MoTpiOHO
0o0paTH eKOHOMIYHY KOHCTPYKLIIO HiAMipHOi cTiHKK. J{JIst 1bOro HEOoOXiHO TOCTIUTH HaIlpy>KeHO-ae(opMoBaHHI
cran (HZIC) miamipHuX cTiH, po3po0UTH METOIH TiIBUIEHHS X MIITHOCTI Ta CTIHKOCTI, a TaKoX 00paTy HalOiIbII
JMOUUTBHUN MeToJ iX aHamizy. Meroamuka. [Ipy mpoeKkTyBaHHI MiJIIpPHUX CTIHOK POCTBEPK 1 IMaii BBa)KaIOTHCH
He3aJe)HUMHU eneMeHTaMu. OCKUTBKH CITUTBHA [Iis MIAITPHOI CTIHKH, Mallb, POCTBEPKY, a TAKOXK BIUIMB IPYHTY a00
CKEJIBHOI OCHOBH Ha CIIOPYIy BPaxXxOBYIOTHCS HE B MOBHIH Mipi, TOMY € AesKi 0OMEXEHHS B iICHYIOUMX METOJaX iX
npoeKTyBaHH:. {151 MOCATHEHHS MeTH OyJIM MPOBEACHI JIOTKOBI BUIPOOYBAaHHS MOJEIEH MiIMipHUX CTiH 0e3 maib
1 3 mamsiMH 3 METOI0 BHMBYCHHS iX B3a€EMOMI{ i3 OTOYYIOUMM MacHBOM TIpyHTY. PesyabTatu. Buenumu Oyio
BUKOHAHO J1a0OpaTOpHE MOJENIOBAHHS CKJIATHOI CHCTEMH «OTOUYYIOYMH TPYHT — MigmipHa CTiHKa — mamsy. Ha
OCHOBI pe3yJbTaTiB JIOTKOBUX BHIPOOyBaHb OyiM TNpoaHaiizoBaHi Jedopmaiii Ta OCHOBHI mHapameTpu ix
HaTpy>KeHO-1e(hOPMOBAHOTO CTaHy. AHai3 OTPUMAHHX PE3YJIbTaTiB MOKAa3aB, IO KOHCTPYKI[S MiAmipHOT CTIHH
3 maJsIMU € CTilikoto Ta MinHowo. HaykoBa HoBm3Ha. [[o 1iporo yacy B YkpaiHi He OyJIO MPOBEICHO aHAJIOTTYHUX
EKCIIEpUMEHTAIbHUX JIOTKOBHX BHIPOOYBaHb 13 MOJENISIMM MiIIMIPHUX CTIH Yy Takux KoMmOiHamisx. B crarti
npuBeseH] yHiKanbHI ¢ortorpadii Ta pesynbrarn BHNpoOyBaHb, a TakoX ix aHami3. IIpakTMyHa 3HAYMMICTB.
BukopucraHHs METOIMKH NPOBEJCHHS EKCIIEPUMEHTAIBHUX JIOTKOBHX BUIPOOYBaHb MOJENEH HiIMIpHUX CTIH i3
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nansiMu 1 0e3 HuUX Jae OUIbII IIUPOKY MOXIIHMBICTH HOCHIDKEHHS HAaIpyKeHO-Ae(OpMOBAaHOTO CTaHy TaKHX
KOHCTPYKIIiH.

Kniouosi cnosa: migmipHa CTiHKA; TANBOBHNA (PYHIAMEHT; JOTKOBI BUIPOOYBAaHHS; TPYHTOBUH MAacHB; CTIHKICTh
Ta MIIHICTh KOHCTPYKIIii; MOPiBHUIBHUH aHANI3 BapiaHTiB
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IMPOBEJEHUE U AHAJIU3 PE3YJIbTATOB
SKCHNEPUMEHTAJBHOT O JJOTKOBOI'O UCIIBITAHUS
MOJEJEN NOAIIOPHOM CTEHBI BE3 CBAM

"N HA CBAMHOM ®YHJIAMEHTE

Heas. [IpuauMas BoO BHUMaHKE, YTO HECyIast CIOCOOHOCTh (hYHIAMEHTa MOXKET ObITh HEJOCTATOYHOM, B Hayd-
HOH paboTe mpenroyiaraeTcsi, 4To CBailHbIM (pyHOaMEHT MOKeT OBITh HCIIONB30BAH MAJSI CHWDKECHWS BIMSIHUS
CTPOUTEIHCTBA HOBBIX IMTOAMNOPHBIX COOPY>KEHHUI HAa aBTOMOOMIIBHBIX U KEJIE3HOJOPOXKHBIX JJOPOrax, BO3JIE CyIeCT-
BYIOIIMX CTPOSHHH WJIM B MECTaX IUIOTHOW TOPOICKON 3aCTPOMKH, M TapaHTHPOBATH CTAOMIBHOCTH (yHIAMEHTA.
Jlnist cHIDKEHUsT 00BEMOB 3EMIISIHBIX PaOOT Hy’KHO BBIOPATh SKOHOMUYHYIO KOHCTPYKIMIO MOAMNOPHON CTeHKH. Jlist
3TOro HeoOXOJMMO MCCIEN0BaTh HanpsbkeHHO-AedopmupoBanHoe coctosHue (HJC) nmoamopHsIx crteH, paspabo-
TaTh METO/bI MOBBIILIEHNS UX ITPOYHOCTH U YCTOMYMBOCTH, a TaK)Ke BHIOpaTh Hanbouee 11e1ecoo0pasHbIil METO ] UX
aHanmu3a. Meroamka. [Ipy npoekTHpOBaHUM HOJMOPHBIX CTEHOK POCTBEPK M CBAaW CUMTAIOTCS HE3aBUCHMBIMHU 3Jie-
MeHTaMHU. [lockonbky COBMECTHOE AEHCTBHE MOANOPHON CTEHKH, CBall, pOCTBEPKA, a TAKXKE BJIMSHHUE MOYBBI WU
CKaJbHOT0 OCHOBAHUS Ha COOPYXKEHUE YUUTHIBAKOTCA HE B IIOJHOU Mepe, TO €CTh HEKOTOPbIE OrPaHUYEHHUS B CYILe-
CTBYIOIIMX METOJaX UX NMPOEKTHPOBaHUs. [J1sl TOCTIKEHUS Ien ObUIM ITPOBEJICHBI JIOTKOBBIE UCITBITAHUS MOJIENICH
TIOJITIOPHBIX CTEH 03 CBal M CO CBAasSIMHU C IIETIBI0 N3YyUCHNUS MX B3aMMOJCHCTBHS C OKPY)KAIOIIUM MAacCHBOM TPYHTA.
Pe3yabTaTbl. YueHbIMH OBUIO BBINOJIHEHO JIAOOPATOPHOE MOJCIHPOBAHHME CIIOKHOM CHCTEMBI «OKPYXKAIOIINH
TPYHT — MOJIIOPHAs CTEHKa — cBas». Ha ocHOBaHMM pe3yJIbTaTOB JIOTKOBBIX MCIIBITAHWN OBUTH MPOAHATM3HMPOBAHbI
nedopmanuy ¥ OCHOBHBIE INapaMETPhl MX HANPSHKEHHO-IE()OPMHUPOBAHHOTO COCTOSIHMS. AHANN3 MOIy4EHHBIX
pPEe3yNbTAaTOB IO0KAa3aj, 4TO KOHCTPYKLHUS TOANOPHONH CTEHBl CO CBAasMM SBISETCS YCTOMUMBOM M IPOYHOM.
Hayunasi HoBu3Ha. /lo cux mop B YkpauHe HE ObUIO NMPOBEICHO AHAJIOTHYHBIX SKCIEPUMEHTAIBHBIX JIOTKOBBIX
UCIIBITAaHUH C MOJIEIISIMU TOJIIOPHBIX CTEH B TaKMX KOMOMHAIMsX. B craThe nmpuBeneHbl yHUKaIbHBIE (oTorpaduu
U pe3yiabTaThl HCHBITaHUM, a Talke uX aHanu3. IIpakTHyeckasi 3HAYMMOCTh. lICHOJB30BaHUE METOIUKH
MMPOBCACHUA SKCIIECPUMCHTAJIBHBIX JIOTKOBBIX HUCIIBITAaHUH Moz[eneﬁ IMOJAIOPHBIX CTEH CO CBAasAMU U 663 HHUX JacT
Gostee NIMPOKYIO0 BO3MOKHOCTB MCCIICIOBAHUSI HANPSKEHHO-1e(hOPMUPOBAHHOTO COCTOSHHS TAKUX KOHCTPYKLIMH.

Kniouegvie cnosa: monnopHas CTeHKa; CBAHBINA (yHIAMEHT; JIOTKOBBIE UCIIBITAHMUS; TPYHTOBBIH MacCUB; YCTOM-
YHUBOCTH U MTPOYHOCTH KOHCTPYKIHU, CpaBHHTeHbHLIﬁ aHaJIu3 BapuaHTOB
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