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ABSTRACT

This article presents issues related to the creation of reliable circular cross-sections of tunnels,
taking into account the voltages around the artificial spaces located in the grunt massif, and
the high speed of tunnel excavation work, as well as the operation of tunnel excavation
mechanisms, safe for workers-employees and surface structures, the high-quality processing of
the tunnel coating.

Keywords: tunnel, soil, fossil place, tension, deformation, displacement, sediment, Tunnel-
tunneling mechanized complex, longitudinal and transverse cuts.

TONNEL ATROFIDAGI GRUNTNING DEFORMATSIYALANISHI VA YER YUZI
CHO‘KISHLARINI TONNEL QURISH JARAYONIGA TA’SIRI

ANNOTATSIYA
Ushbu maqolada grunt massivida joylashgan sunbly bo‘shliglar atrofidagi kuchlanishlarni
hisobga olgan holda tonnellarning ishonchli doirasimon kesimlarini yaratish va tonnel qazish
ishlarining yuqori tezligi, shuningdek ishchi-hodimlar va yer usti inshootlar uchun xavfsiz
bo‘lgan tonnel gazish mexanizmlarini ekspluatatsiyasi, tonnel qoplamasini sifatli qilib
ishlanishi bilan bog‘liq masalalar ko‘rsatilgan.

Kalit so‘zlar: tonnel, grunt, qazilma joy, kuchlanish, deformatsiya, siljish, cho‘kish,
mexanizatsiyalashtirilgan tonnel qazish mashinalari, bo‘ylama va ko‘ndalang kesimlar.

INTRODUCTION

Leading positions are occupied by the construction of modern transport tunnels using new
innovative solutions of tunnel coating around the world, the improvement of methods for
calculating them in strength and durability, as well as the application of Advanced Design
Technologies and technical means to them [1].

During the construction of underground metro facilities, there is a violation of the natural stress
state of rocks, which leads to deformations of the production contour, covering rocks of the
massif and the earth's surface. In conditions of dense development of large cities, entire micro
districts with multi-store buildings and engineering communications fall into the zone of
influence of mining operations, in which additional efforts arise from the impact of deformation
of the earth's surface. Under the influence of these efforts, buildings and structures are
subjected to deformations and damage, which in some cases lead to the termination of their
operation. The degree of this impact depends on many factors, not the least of which are those
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related to the structural features of the underground structure. For example, the mechanism
of occurrence and propagation of deformations and displacement in the rock mass during the
construction of tunnel workings is peculiar [2].

METHODS

The appearance of any cavity in an array of rocks violates the natural equilibrium determined
by the system of gravitational and tectonic loads on the array, arising near the development of
displacement, spreading in the array with attenuation, reach the Earth's surface, forming a
mulde of displacements [3, 4]. Based on the analysis of scientific papers [5, 6] and the features
of the deformation of tunnel workings in the soil mass, the following features of the mechanism
of the appearance of deformations can be noted (Figure 1-2): - the construction of tunnel
workings causes a change in the stress-strain state of the rock mass; - such a change in the
stress-strain state of the array leads to the occurrence of a displacement field in the array
around the tunnel; - the propagation of deformations in the array from the source of
disturbances of the tunnel workings, occurs in all directions from the workings and has a
damping character; - the direction of the displacements is oriented mainly to the center of the
production.
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Figure 1. Deformation of the soil around the tunnel
1- tunnel, 2 — grunt array

Figure 2. Subsidence of the surface of the Earth over shallow-located tunnels
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Also, a review of the work made it possible to note the general features of the manifestation of
displacement on the Earth's surface characteristic of tunneling (Figure 3):

- the maximum subsidence of the surface is localized above the axis of the tunnel;

- the boundaries of the movement zone in the direction perpendicular to the axis of the tunnel
are symmetrical to the axis of the tunnel, and the lengths of the half-mouldes are approximately
equal to the depth of the tunnel;

- the process of moving the surface in the longitudinal direction begins even before the approach
of the mine face, is sharply intensified when the face passes under the point and fades when
the face is removed;

- the boundary of the displacement zone in the longitudinal direction increases when the face
1s stopped.

T

Figure 3. Scheme of propagation of sediments over the artificial cavity

The period of dangerous deformations is considered to be the period of displacement of the
earth's surface over horizontal tunnel workings, in which deformations occur at a settling rate
of at least 50 mm per month [5, 6, 7]. Thus, the maximum subsidence of the earth's surface
during the construction of distillation tunnels made by the Tunnel-Tunneling mechanized
complex and fixed with precast reinforced concrete lining in Proterozoic clays is calculated only
in units of centimeters (and as established by research, subsidence of the earth's surface up to
3 mm does not have a harmful effect on buildings and structures at all) [8, 9].

The process of displacement begins in front of the moving face at a distance of 15-20 m, thus,
the dynamic angle of influence is on the order of 70-75 °. The subsidence of the earth's surface
above the face plane reaches 5 mm. After passing the observation point by the face, the earth's
surface undergoes further subsidence, while the active period lasts about 10 days, and the
maximum subsidence reaches 15-20 mm.

The process of shifting the earth's surface at this stage is associated with the deformation of
the permanent lining of the workings and the reduction of the construction gap between the
lining and the array before the production of grouting works.
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RESULTS
Tunnels traversed by the Tunneling Mechanized complex with the use of prefabricated railway
lining cause large deformations of the earth's surface, and the maximum subsidence can
increase by 10-15 mm, reaching values of the order of 30-35 mm [10, 11]. Also, the construction
of two distillation tunnels can cause a change in the natural stress-strain state of the soil mass,
in which violations of soils and foundations of nearby buildings, underground utilities, etc. may
occur. Violations of the soil massif during the construction of two distillation tunnels by the
shield method are characterized by the formation of a displacement mold, which is a part of the
earth's surface. The slide can be represented by two main sections - along and across the axis
of the tunnels [10, 11].
In [11], interesting observations were made on the subsidence of rocks during the passage of
distillation tunnels. Observations were carried out using deep reference points embedded in
various layers of rocks. As a result, the values of displacement of various rocks under the
influence of mining operations and the rate of their subsidence were obtained: 7 mm/day during
the penetration of the left tunnel and 10-1-28 mm / day. from the right, the angles of influence
are about 40°. The following factors influence the process of displacement and deformation of
the soil mass:
- engineering-geological and hydrogeological conditions;
- features of the layout and development of this urban area;
- the shape and dimensions of the tunnels under construction, the depth of their laying, the
distance between them;
- availability of underground utilities and structures;
- space-planning and design solutions of tunnels;
- organization and technology of tunnel construction, etc.
Factors related to engineering-geological and hydrogeological conditions include the physical
and mechanical properties of soils, the nature of their occurrence, and the regime of
groundwater. During the construction of tunnels by the Tunnel-Tunneling mechanized
complex, both short-term and long-term precipitation of the soil massif occurs.
In disconnected moistened soils, precipitation values can be very significant. In clay soils, due
to their connectivity, the amount of sediment is significantly less than in disconnected soils. In
plastic soils, precipitation values increase gradually over several months, and their attenuation
lasts for a very long time, sometimes for two to three years or more. The influence of the features
of the layout and development of the urban area site, as well as underground utilities or other
tunnels on the process of moving the earth's surface over the tunnels under construction is
mainly reduced to the manifestation of initial violations of the soil mass caused by tunneling
[10-11].

DISCUSSION
The depth of the tunnels affects the development of movements and deformations of the earth's
surface. With shallow laying of tunnels, precipitation of the earth's surface appears quickly and
their value decreases with increasing depth of tunnel laying. With deep laying of tunnels, the
opposite pattern is observed: the values of the precipitation of the earth's surface increase
approximately in proportion to the increase in the depth of the laying, and the rate of increase
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of the precipitation of the earth's surface decreases almost linearly with depth [11, 12]. The type
of tunnel construction also affects the precipitation of the earth's surface. For example, if an
insufficiently rigid lining is applied in soft soils, then its deformations can cause movements of
the soil mass, which will entail precipitation of the earth's surface.

On the contrary, in dense soils with elastic properties, the use of flexible prefabricated or
monolithic-pressed linings compressed into the ground helps to prevent violations of the soil
mass and sediment of the earth's surface. The precipitation of the earth's surface during the
construction of tunnels by the Tunnel-tunneling mechanized complex method is usually less,
compared with the mining method [13, 14, 15]. When tunneling in soft and weakly resistant
soils, the main reasons for the appearance of precipitation of the earth's surface were the "loss"
of soil in the bottom of the shield and the presence of a gap between the lining of the tunnel and
the contour of the development of the tail shell of the shield. The level of precipitation of the
earth's surface: due to the "loss" of  soils in  the bottom was
10-20%; due to the gap between the lining of the tunnel and the contour of the workings - 40-
50%; after the passage of the shield - 30-50% [15] (Figure 4).
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Figure 4. Precipitation of the earth's surface during the construction of tunnels by the shield
method:
a) In the case of unstable face; b) due to the "loss" of soils

CONCLUSION

The appearance of a cavity in an array of soils violates the natural equilibrium determined by
the system of gravitational and tectonic loads on the array, arising near the development of
displacement, spreading in the array with attenuation, reach the earth's surface, forming a
mulde of displacements, the parameters of which affect the behavior of the tunnel structure.

Traditional design methods used in engineering practice to assess such impacts are based on
the results of measuring deformations and oscillation amplitudes of the free surface in the field.
To date, when designing tunnel linings, fairly simple approximate engineering methods of
calculating loads using the apparatus of structural mechanics are used. At the same time, all
active loads acting on the lining are first determined, and why calculate it as a core system,
taking into account or without taking into account the elastic resistance of the soil. The main
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disadvantage of calculation methods for given loads is that they do not fully take into account
the actual conditions of interaction of the lining with the surrounding soil mass.

However, with this approach, the mechanisms of interaction between the tunnel lining and the
surrounding soil mass remain unclear.

At the moment, three main directions have been formed for determining the deformations of
the soil mass and the sediment of the Earth's surface during closed tunneling: analytical
methods, empirical methods and numerical methods. The disadvantage of analytical and
empirical methods and formulas is the possibility of their application only for strictly defined
engineering-geological conditions and methods of tunnel construction. This circumstance limits,
and in some cases excludes, the possibility of using solutions for calculating the parameters of
the sludge over the tunnel. These methods do not allow us to take into account such factors as
the physical and mechanical characteristics of rocks and the features of the engineering and
geological conditions of tunnel construction.

Numerical methods allow us to obtain information about the distribution of stresses and
displacements of soil at different depths for different soils. Using numerical solutions, it is
possible to obtain movements of the soil surface and taking into account the impact of the
weights of the soil layers for tunnel lining.

REFERENCES

1. Ilocramosienue IlpesunenTta Pecnyomuknu Y30exucran ot 21 oxrsiopsa 2016 roma N I111-2638
"O Mepax II0 OajJbHEHIIeMy pas3BUTHIO U MOBBIIIEHUI o(PPeKTHBHOCTH HesATeIbHOCTHI
TamkenTckoro merporosurera”, 2016, 4 c.

2. Bousoxor E.M., Ilasmor CII. Anamurtuyeckass MeTOAWKA pacdyeTa OCHOBHBIX ITapaMeTpPOB
MYJIBIBI CABMKEHNS [P COOPYKEeHUN TOHHEeJeH B KeMOPHMCKNX IIMHAX. 3aIIMCKH TOPHOI0
uHcTuTyTa. Mapkimeiinepckoe neso u reogesus. T. 146. CIIo, 2001

3. Bomoxos E.M., I'yces B.K Hexoropnie oCHOBHBIE IpHHIIMIIBI PEIIeHHS 3aIa4 pacuera
COBMKEHUI U JepopMaIiiuii MacCHUBOB TOPHBIX OPOJI IIPH IIPOXOIKE B HEM TOHHEJIe00pa3HbIX
BeipaboTok K, Mapxrieiimepckuit Bectuuk. No 1, 2003.

4. Maxosckuii, JI.B. Bimsanme reomeTpuyecKMX M TEXHOJIOTHYECKHUX (PAKTOPOB HA OCAIKH
TIOBEPXHOCTH 3€MJIM MPH CTPOUTEJIBCTBE IBYX  IIAPaJIJIEJIbHBIX  TOHHEJEH IIUTOBBIM
crrocoooMm. / JI.B. Maxkosckuii, B.T. Jlunas // Bectaux MocKOBCKOro aBTOMOOHIBHOTOPOIKHOTO
rocyJapcTBeHHOTo TexHUYeckoro yauBepeurera (MAJIM). — 2018. — No 1 (52). — C. 64 — 69.

5. Maxogckuii, JI.B. HccitemoBanme ocaloK ITOBEPXHOCTH 3€MJIA IIPU CTPOUTEJIBTBE JIBYX
mapaJileIbHBIX KPYrOBBIX TOHHEJEH MEeJIKOro 3ajIoMKeHus IuToBbIM Meromom. [/ JI.B.
Maxosckuii, B.T. Jluas // Hayra u Texauka B 1oposkHOH oTpacu. — 2017. — Ne 3 (81). — C
21-23.

6. Hryeum Cyam Bax. Ilpormos caBmkeHwuit u gedopMalimii MaccuBa NOPHBIX HMOPOI M 3€MHOI
IIOBEPXHOCTHU IIPH CTPOUTEIBCTBE TOHHe el B ropode Xommumus: Juce. ... kagmg. texda. Hayk:
25.00.16 / Hryen Cyau bax — C., 2012. -120 c.

7. Cammanp, A.C. Axmanmuruyeckmii MeToH OIpeIeeHHs HANOPSIKEHHOIO0 COCTOSHHIS

MHOTOCJIOMHOM 004eJIKM, co3TaBaeMoil B Pe3yJIbTaTe BOCCTAHOBHUTEJIHHOI'O KOJLJIEKTOPHOI'O
touHessa / A.C. Cammans, O.M. Jlesumesa, T.I'. Cammans / VK 624.101 - C.158-163.

499



- - — -

- e

GALAXY INTERNKTIONAL INTERDISCIPLINARY RESEARCH J ﬁNAL (GIIRJ )

, —~ISSN (E): 2347-6915
Vol 10, Issue 10, Oct. (2022)

8. Aopamuyr B.II., Bmacoe CM., MocrkoB B.M. «momsemusnie coopyskenms», M., TA
«mmuuaupuam, 2005

9. Ayur Mo Xeitn. «O1eHka TeXHOMeHHBIX BO3IeHMCTBUH HA OKPYKAIOIILYI0 CPeIy IIPHU IPOXOIKe
TOHHEJIEH, COOpY:KaeMbIX IIIUTOBEIM crmocooom», M,, MUUT, 2010.

10.Ayar Mo Xeiin., Can Jlua Tyu. Omnenka xoseb0aHHM ITOBEPXHOCTH TPYHTA IIPU IITUTOBOM
mpoxonake touueseir, «Mapectua Openl'TV. Cepus «CTpouTeabCTBO M PEKOHCTPYKITHASY. -
No2/28(5—) 2010. - C. 30-35.

11.CrporoBa, JI.A. Ompenesienre mapamMeTpoB JIsl YHUCJIEHHOTO MOJEJIHUPOBAHUS TIOBEIEHUS
rpyaToB // JI.A. Crpoxosa. // U3Bectuss Tomckoro mosmurexaudeckoro yuusepcurera. — 2008.
—T. 313. Nel. —c. 69-74.

12.Miralimov M. et al. Numerical approach for structural analysis of Metro tunnel station /E3S
Web of Conferences. — EDP Sciences, 2021. — T. 264. — C. 02054.

13.Miralimov, M. X., & Normurodov, S. U. (2019). CONSTRUCTION FEATURES OF
TRANSPORT TUNNELS IN THE MOUNTAIN AREAS OF UZBEKISTAN. Journal of
Tashkent Institute of Railway Engineers, 15(3), 26-35.

14.Ulugbekovich, N. S. (2022). STRESS-STRAIN STATE OF THE CONSTRUCTION OF A
SUBWAY TUNNEL UNDER SEISMIC IMPACTS. World scientific research journal, 8(1),
3-11.

15.Khamitovich, M. M., Ulugbekovich, N. S., & Shomansur o’g’li, T. S. (2021). CALCULATION
TECHNIQUE FOR TYPICAL CIRCULAR TUNNEL LININGS WITH TAKING INTO
ACCOUNT THE INTERACTION OF THE STRUCTURE WITH THE GROUND. Galaxy
International Interdisciplinary Research Journal, 9(6), 362-368.

500



