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The System of Indicators for Evaluating
the Efficiency of Business Processes
of an Oilfield Construction and Development
Company

D.l. Anufriev, N.L. Antonova

Surgut State University,
Surgut (Russia)

Key words and phrases: oilfield construction and
development; business processes efficiency; business
processes efficiency indicators; balanced scorecard.

Abstract. Modern conditions for the functioning of the
oil production industry require a qualitative approach and
solving problems of business process.

The development of oil fields, which is a construction
activity, is one of the most important elements of the oil
production process. Considering the experience of leading
Russian and foreign oil and gas enterprises, it can be noted
that the search for ways, development and implementation of
practical measures to optimize the organizational processes
for the construction of oilfield facilities is the key to ensuring
their quality, reducing the time of construction and installation
work, optimizing financial costs for implementation of
transport and assembly processes in relation to the objects
under construction, that is, we are talking about the formation
of a single universal industrial and factory operation at the
construction site.

The aim of the study is to develop a balanced system
indicators for evaluating the efficiency of the organization
of business processes of an oilfield construction and
development company.

The scientific novelty of the research is as follows: a
mechanism for evaluating the efficiency of the organization
of construction work at oilfield facilities has been formed; it
is based on a set of principles, tasks and purposeful actions,
taking into account various positions for assessing the actual
state of the organization of the construction process at oilfield
facilities.

As part of the study, a number of sequential tasks were
completed.

1. The characteristic of the performance of an oilfield
construction and development company is given.

ECONOMIC SCIENCES
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2. The necessity of developing a specialized
methodological base for assessing the efficiency of organizing
the production processes of an oilfield construction and
development company is substantiated.

3. The formation of a system of indicators for assessing
the efficiency of the organization of production processes of
an oilfield construction and development company has been
developed.

The methodological potential of the research is
implemented on the basis of general scientific methods,
including: dialectical, structural-functional, scientific
abstraction, comparative  analysis, synthesis  and
generalization.

The hypothesis of the study is that the proposed
mechanism for evaluating the efficiency of the organization
of construction work at oilfield facilities, taking into account a
set of principles, tasks and purposeful actions in the context
of individual specific aspects of the company performance,
will ensure the identification of the most effective ways,
means and methods for optimizing the organization of
the production process, taking into account the impact of
environmental factors.

The current economic and political situation forces
many companies to seriously reconsider their development
strategies. It is not an easy task to continue an ambitious
development program in the face of global challenges facing
domestic retail. However, many trade enterprises not only
maintain the priorities of the development strategy, but also
set new goals.

Qilfield construction is the development of oil and gas fields, which is carried out as part
of the creation of a complex of technical and industrial facilities (objects for the production,
transport and treatment of oil in oil fields), taking into account the project for the development of
oil and gas fields by construction organizations [5, p. 23].

Qilfield construction has a number of features that determine the organization of the
construction and installation process:

— in most cases we are talking about the implementation of work in adverse conditions;
remote location of industrial centers and transport networks; significant territorial dispersal
of numerous objects; low volume structures; the continuity and significant duration of the
construction of oilfield facilities, depending on the entire time of operation of the field, it is
important to take into account that during the development of the field there is a change in
capacities and the purpose of technological installations; large-scale pipeline and line works are
being carried out;

— there is a significant proportion of work on the construction of residential buildings, roads
and underground routes; there is an intensification of the volume of capital investments in the
initial period of development of the oil and gas producing region, which is the main problem in
the organization and implementation of construction and installation works [1, p. 30].

6 ECONOMIC SCIENCES
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Construction and installation processes in harsh climatic conditions require new optimal
approaches to the organization of their implementation, which reflects the need to develop an
effective mechanism for evaluating these production works in order to ensure their optimization.

The main goal from the point of view of economics in construction is to minimize (optimize)
the complex of costs, ensure and comply with the conditions for the basic cost of building an
object, while the construction process must be implemented within the time schedule [4, p. 48].

Therefore, the main criterion for the effectiveness of the organization of the oilfield
construction and development is the delivery of a construction facility of the appropriate quality
within the time planned by the business plan, ensuring the maximum economic effect based on
minimization (optimization) of the cost complex [7, p. 19].

The study of modern publications in the field of economics, industrial management and
the specifics of organizing business processes of an oilfield construction and development
company indicates that each company has its own goals and objectives based on the specifics
of the industry.

If the question arises of an objective assessment of the effectiveness of the organization
of the construction process, it is important to note that the use of general economic and
production indicators is not enough, the system for assessing key performance indicators of the
organization of the construction process should be balanced, and should reflect the specifics of
the functioning of a particular enterprise, had its focus on core activities, and taking into account
all the production and technical nuances.

As it was found out, at present there is no single methodology for the analysis and
comprehensive assessment of the efficiency of business processes of an oilfield construction
and development company. Within the framework of this study, an attempt was made to form a
set of indicators that give an objective assessment of the effectiveness of the organization of all
components of the construction process at oilfield facilities, the set of indicators should reflect
the degree of compliance of the actual state of the organization of production with the required
one, within the framework of the target tasks:

— minimization (optimization) of a set of costs;

— ensuring and complying with the conditions of the basic cost of the construction of the
facility;

— delivery of a building object of appropriate quality;

— commissioning of the construction object within the time planned by the business plan
[3, p. 76].

In order to assess the efficiency of business processes of an oilfield construction and
development company and determine its level of efficiency, the study formed a criteria-based
assessment procedure that reflects the specifics of this industry; it is shown in Fig. 1.

The proposed set of indicators includes, on the one hand, the most unified characteristics of
the construction object, on the other hand , it ensures the use of individual indicators inherent in
specific construction processes in the organization of the NPSIO.

The proposed set of indicators provides the relationship of evaluation criteria within the
classification groups, which evaluate the following areas of the construction process:

— the efficiency of using business processes;

— the rationality of business processes;

— timeliness and quality of construction and installation works;

— the efficiency of the construction process.

Within the classification groups of indicators, there is a mutual influence and dependence of
the value of each evaluation criterion, to the extent that the terms (elements) and factors of the

ECONOMIC SCIENCES 7
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Evaluation system
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Fig. 1. Balanced system of indicators for evaluating the efficiency of business processes
of an oilfield construction and development company

construction process are interdependent.

The calculation of evaluation criteria indicators combined into classification groups, makes
it possible to assess the level of efficiency of business processes of an oilfield construction and
development company from different perspectives.

The developed assessment methodology allows to identify reserves for increasing the
efficiency of business processes of an oilfield construction and development company. Taking
into account the peculiarities of the problems of business processes of an oilfield construction
and development company, it is proposed to use a qualitative and systematic approach in
the analysis, which will allow the development of measures that contribute to increasing the
efficiency of business processes.

In general, summing up the study, we can conclude that the proposed methodology for
assessing the efficiency of organizing construction work at oilfield facilities will allow for an
objective assessment of the production potential, provide an information base for expanding
the target strategic guidelines for business processes, and allow obtaining information about
possible threats and weaknesses in the organization of the construction process.

The developed methodology for evaluating (balanced scorecard) the efficiency of business
processes oilfield construction and development industry to minimize (optimization) of the cost
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complex; comply with the conditions of the basic cost of the facility construction; commission a
construction facility of the appropriate quality within the time planned by the business plan.
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Cuctema nokasartenen oueHku 3achpeKTMBHOCTU opraHu3auum
Npon3BOACTBEHHOMN OeATENIbHOCTU NpeanpuUATUA
cchepbl HehTENPOMBLICIIOBOrO CTPOUTESNILCTBA U OOYyCTpOMCTBa

O.1N. Anydpues, H.J1. AHTOHOBa

BY BO «Cypeymckull 2ocyGapcmeeHHbIU yHUsepcumemy,
2. Cypeym (Poccus)

KnroueBble cnoBa n dpasbl: HePTENPOMbICIIOBOE CTPOUTENBLCTBO 1 0OYCTPONCTBO; opra-
HU3auus NPou3BOACTBA; NokasaTenn achdekTUBHOCTU; cbanaHCcMpoBaHHasa cucTema rnokasare-
nen; addEeKTMBHOCTbL OpraHmM3auum Nnpon3BoacTea.

AHHoTauusa. CoBpeMeHHble YCNoBnUsa PYyHKLNOHNPOBaHUS oTpacnun HedTenobbium TpebytoT
Ka4yeCTBEHHOro Noaxoaa K pelueHunio npobnem opraHnsaumm npon3BoacTBa.

O6ycTponcTBO HE(TAHBLIX MECTOPOXOEHUN, NpeacTaendwoLliee cobon meponpuaTUa CTpo-
UTENbHOro Xapakrepa, SABMSeTCA OOHUM U3 BaXXKHEMLUMX 3NEMEHTOB npouecca HedTeaobbiun.
PaccmatpumBas onbIT BEAYLLNX POCCUIACKMX U 3apyBexHbIX HedbTerasoBbiX NPeanpuaTuii, MOXHO
OTMETUTb, YTO MOWUCK NyTewn, paspaboTka 1 peanusauuns NPakTUYECKUX MepPonpUaTU No ONTu-
MM3auUn OpraHn3auUmMoHHbIX NPOLECCOB CTPOUTENLCTBA HEPTENPOMbICIIOBBIX 06BLEKTOB, ABMS-
eTcs 3arnorom obecneyeHns Nx Ka4yecTBa, COKpaLLEeHUs CPOKOB CTPOUTENBHO-MOHTaXHbIX pabor,
oNTUMMU3aLUMM PUHAHCOBBLIX PACXOA0B Ha OCYLLECTBNEHME TPAHCMOPTHbBIX 1 COOPOYHbIX NpoLec-
COB B OTHOLUEHMM COOpPYXaeMblX 0ObEKTOB, TO €CTb peyb MAeT 0 (POPMUPOBAHUN €OUHOWN YHU-
BepcaribHOW MHAYCTpUanbHO-3aBOACKOM onepaunm Ha CTPOUTENbHON NIoLLaaKe.

Llenbto nccrneqoBaHusa siBNsieTca paspaboTka cbanaHCMpPOBaAHHOW CUCTEMbI MoKasaTenemn
OLEHKN 3PDEKTUBHOCTN OpraHM3aL M Npon3BOACTBEHHOW OEATENbHOCTU NPEAnpUsaTUS cdepbl
HepTENPOMBICIOBOrO CTPOUTENBLCTBA U 0BYCTPONCTBA.

Hay4Has HoBM3Ha mccrnegoBaHud: cOOPMUPOBaAH MeXaHW3M OLEHKM 3heKTUBHOCTN Op-
raHM3auun cTpouTernbHbiX paboT Ha HePTENPOMBICIOBbLIX 0ObeKTax, KOTOPbI OCHOBaH Ha CO-
BOKYMHOCTW MPUHLUMMNOB, 3aady M LeneHanpaseHHbIX AENCTBUN C YH4ETOM PasfnnyHbIX NO3nLni
OLIEHKN haKTUYECKOro COCTOSAHNS OpraHu3aumm CTPOUTENbHOMO MpoLecca Ha yyYyacTkax Hedre-
NpPOMbICNOBOro 06ycTponcTBa.

B pamkax nccnegosaHusa pelleH psg nocnegoBaTerbHbIX 3a4au.

1. HaHa xapakTepucTuka AedaTtenbHOCTU Npeanpuatna cdepbl HeddTENPOMbICIIOBOIMO CTPO-
NTeNbCTBa N 0BYyCTPONCTBRA.

2. ObocHoBaHa HeobxoanMMOCTb pa3paboTkm NpodunbLHON MeToamnveckon 6asbl Anst OueH-
KN 9(EKTUBHOCTM OpraHmnsaumm Mpon3BOACTBEHHOMN AEATENbHOCTU NpeanpuaTus cdepsbl
Hed)TENPOMBICIIOBOrO CTPOUTENBLCTBA N OBYCTPOMCTBA.

3. lNpowusBeneHo hopMmpoBaHMe cUCTEMbI MoKasaTenen oueHKN adPEeKTUBHOCTN OpraHu-
3auun nNpou3BOACTBEHHOW AEeATEeNbHOCTU Mpeanpusatua cdepbl HePTENPOMBICIIOBOrO CTPOU-
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TenbCcTBa U 00yCTponcTBa.

MeTogonornyecknin NoTeHUmMan UccneaoBaHnsl peanvu3oBaH Ha OCHOBE OOLLEHay4HbIX Me-
TOOOB, BKIMOYAKOWMNX ONANEKTUYECKUA METOL, CTPYKTYPHO-(PYHKLMOHANbHbLIN MeTod, MeToAbl
Hay4YHOW abCTpaKLMK, CPAaBHUTENBHOIO aHanM3a, CuHTe3a 1 obobLweHus.

MnoTtesa uccnegoBaHWs 3aknYaeTcs B NPeanoriokeHun, YTo NpeaioKeHHbIN MexaHu3m
OLEHKM 3(PPEKTUBHOCTN OpraHn3aunm CTpouTeNbHbIX paboT Ha HePTEeNPOMbICNIOBbLIX OObeKTaXx,
YUYMTbIBAIOLLMIA COBOKYMNHOCTb NPUHLMIMOB, 3a4a4 U LieneHanpaBneHHbIX 4eNCTBU B pa3pese oT-
AenbHbIX cneunguyecknx acnekToB AeATeNbHOCTU opraHm3auun, obecneyunTt BbiSBIIEHUE Hau-
b6onee appeKkTUBHLIX NyTEN, CPeaCcTB U MPUEMOB ONTUMMU3ALMN OpraHn3aunm NPpon3BOaCTBEH-
HOro npouecca ¢ y4eToM BO3LeNCTBUS (PakTOpOB BHELLHEN cpeabl.

© D.l. Anufriev, N.L. Antonova, 2023
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YOK 331.522

BnusiHue yactTuyHOM MobGunusaumm
Ha AMHAMUKY pblHKaA TpyAaa

W.M. dnposa, T.M. PegbknHa, [1.C. EdoumoB

@rB0Y BO «Poccutickuli 2ocydapcmeeHHbIU
2udpomMemeoposio2u4ecKUl yHU8epcUumemy;
2. Cankm-lemepbype (Poccusi)

KnroueBble cnoBa u ¢ppasbl: BHELWHAS cpefa; AMHaMu-
Ka cnpoca v NpeanoXeHusl; 3aHATOCTb; Pa3BUTUE SKOHOMMU-
KV; PbIHOK TpyAa.

AHHoTauums. Llenb paboTbl 3akntoyaeTcs B 060CHOBaHNN
Mep, HanpaefieHHbIX Ha ONTMMMU3AUUIO OYHKLMOHMPOBAHUSA
POCCUNCKOrO pblHKa Tpyaa C YY4ETOM MOCTOAHHO MEHSAOLLMX-
Cca (paKkTopoB BHeLUHeN cpedbl. Ha goCcTuXeHne ykasaHHOW
Lenu HanpasneHbl creayLwme 3agadn: uccrnefoBaHue TeH-
OEHUUN POCCUMCKOTO pblHKa TpyAda, OueHKa (hakTopoB BMK-
AHWSA Ha PbIHOK Tpyga B P®, BbisBNEeHMe npuopuTETOB B
pas3BUTUM OTAENbHbLIX oTpacnen n cdep OesaTernbHOCTH, Nep-
CMEeKTMBbI TpaHcopMauun poOCCUUCKOro pbliHka Tpyda. n-
noTesa MccnegoBaHUSA MPOSIBMSETCA B OTCYTCTBUM CXOXEro
onbiTa pearMpoBaHMsa Ha npoucxogswimne naMmeHeHus. B pa-
6oTe HalnM NpMMEHEHNe Takne HaydHble MeToabl Uccneno-
BaHWUA, Kak MeToAbl UHAYKUUN, AedyKUuMK, HabnogeHns, aKc-
nepumMmeHTa. PesynbraTtbl paboTbl roBOpAT O HEOBXOAUMOCTU
CUCTEMHbIX pPEeLUeHUn B HanpaBneHun pasBUTUS IKOHOMMUKU
CTpaHbl B LIENIOM B YCITOBUAX OFPaHUYEHWU.

B HacTtoswee Bpema vyTb 6onbwe 50 % HaceneHus B PO gaensatoTca oduymnansHo pabdo-
TawWMMn. ITO O03HAYaET, YTO IKOHOMMKA CTpaHbl MOMy4YnT onpeneneHHbIN NPOLEHT Hamnoro-
BbIX BbINfaT, NOCTaBMAEHHbIE 3afadn rocygapctea byayT pelleHbl, a counanbHasa cdepa byget
PyHKUMOHMPOBAaTb Ha ONpeaeneHHOM YPOBHE. YTOUYHMM NpU 3TOM, YTO PbIHOK Tpyaa npeacras-
ndaet cobown cdepy, HPOpPMMPYIOLLYIO CMIPOC U NMPenfioXeHne Ha TPyAOBLIE pecypchl 3a onpeae-
NEeHHbIV pasMep onnatbl Tpyaa U uHble npegoctaendemble 6nara [11]. Kakme-nubo nameHeHms
BO BHELUHEW cpeae, CoKpalleHue vmcna pabodmx MecCT, a Takke CHWXeHue obbema 3atpaT Ha
onnarty Tpyaa paboTHMKOB NPUBOAAT K NU3MEHEHMIO PaBHOBECUS Ha pbiHKE Tpyaa.

Tak, B 2021 1. pbIHOK TpyAa BbIrNagen HeogHo3Ha4vHo. o gaHHbIM onpoca koMmnaHun Hays,
B KOTOPOM MpuHAnM ydactue 545 pabotogartenen, Tonbko 10 % onpolleHHbIX paboToaatenen
NMOMHOCTbLIO 3aMOpPO3UNN Habop COTPyaHWKOB, 48 % KOMMaHUN He NNaHUpoBanu HaHMMaTb HO-
BblX paboTHuKoB, a 37 % opraHudauuin coobimnu, 4to 6yayT pacwmpsats ceon wrat [10]. MNpu
3TOM rnaBHbIM TpeHgom 2021 r. cTan nepexog Ha ygoaneHHyto paboty. [NonoxutensHbIMU NpPo-
ABMNEHMAMM 3TON TEHAEHUUN CTanu criegylolmne: 3KOHOMUSI Ha pacxodax, CBSI3aHHbIX C TpaHc-
NMOPTOM M MUTaHWEM; OTCYTCTBME MPUBSA3KN K paboyemy MeCTy; CHWXeHUe BpeMeHHbIX 3aTpaT
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Ha obeaeHHble NepepbIBbl, OXnaaHWe npuemMa pykoBoacTBa. K oTpuuatenbHbiM MOXHO OTHECTHM
Takme MOMEHTbI, KaKk OrpaHMYeHHOCTb HEeNocpeaCcTBEHHOMO OBLLEHNS C Konneramu; HEBO3MOX-
HOCTb NOSIHOrO NOrpykeHus B paboTy; NoTeps KOMMYHUKALMOHHbIX HaBbIKOB. COrnacHo AaHHbIM
yueHbIx Kembpunopkckoro yHusepcuteTa [2], 3a 2 roga yaaneHHom paboTbl NPpon3BOANTENBHOCTb
Tpyda ynana B cpegHem Ha 5—10 %, Ha 4To okasanu BNUSHME UMEHHO OTpuLaTenbHble TEHOEH-
LUMn, NpuBeLeHHbIE Bbllle, YTO CTano OCHOBHOM MPWUYUHOM BO3BpaTta K TpaguuMOHHOW hopme
paboTbl. Ha B3rnsg aBTOpoB, COBOKYMHOCTb MPUBELAEHHLIX Bbllle (PakTOPOB CBUAOETENbLCTBYET
O TOM, YTO yaaneHHas pabota MoXeT ObiTb MCMONb30BaHa M B AanbHENLWEM, HO AN peLueHns
onpegeneHHbIX 3agad, onpegeneHHbIMu rpynnaMmm cneumanmncToB.

B despane 2022 r. P® 6bina numymmpoBaHa CneumnansHas BoeHHasa onepauunsa (CBO) Ha
YKkpauHe, KoTopas B 3Ha4YMTENbHOW Mepe MOoBMusna Kak Ha BCHO SKOHOMMUKY CTpaHbl B LEMOM,
Tak M Ha pbIHOK Tpyaa B YacTtHocTu. Hayano CBO npuBeno k yxoay 3apybexXHbiX KOMMaHWi ¢
pbiHKa Tpyga Poccun, cnegctBumem 4yero ctano cokpalweHue vucna paboumx mect. Hecmotps
Ha KpaTKOBPEMEHHYIO MOAAEPXKKY TakMMM KOMNaHUsMM cBomx paboTHukoB B Poccuu [5], nx Bbi-
cBoboxaeHne npmeedeT K TpaHcdopmauun pbiHKa Tpyaa B Poccun B ganbHenwem. [NepBble
N3MEeHeHWs 3aTPOHYNM OCTaBLUMECH 3anafHble KOMMaHun Ha Tepputopumn Poccuun, K KOTOpbIM
BO3pPOC YpoBeHb HefoBepud. Tak, B [1] npuBoAATCA AaHHbIE, COrnacHo KoTopbiM okono 50 %
noTeHumanbHbIX paboTHUKOB OLIEHMBAKOT CTabMITbHOCTb HaUWOHANbHbLIX KOMMAHWA Bbllle 3a-
nagHoiX. Cpean OCHOBHLIX MPWUYMH TaKOro MOMOXEHUSA Ha3blBalOTCH CreayloLlmne: HU3KUIA ypo-
BEHb KapbepHOro pocTa; HeCTabuInbHOCTb TPYAOYCTPOWCTBA; cneuuduyeckas opraHn3aumoH-
Has KynbTypa.

21 ceHTs6psa 2022 r. HavYanacb YacTudHas mMobunusaumsi, KOTopasi 3aTpoHyna Bce Tpy-
pocrnocobHoe HaceneHue myxckoro nona ot 18 go 35 net [6]. CornacHo ®3 ot 26.02.1997
Ne 31-®3 «O mobunusaunoHHON NoAroToBke U Mobunusauumn B Poccuiickon denepaunny, nog
MoBunM3aumnen NOHMMaETC KOMMNIIEKC Mep No nepeBoay IKOHOMUKM PP, skOHOMUKN CyObEKTOB
P® 1 akoHOMUKM MyHULMNANbHBIX 06pa3oBaHUN, a Takke NepeBody OpraHoB rocyqapCTBEHHON
BMacTW, OpraHoOB MECTHOIO CamoyrnpaBfieHNss U opraHM3auuin Ha paboTy B YCNOBMAX BOEHHOMO
BpemeHu [9]. ATO pelLeHne NpMBENO K TOMY, YTO rpaxgaHe Mpu3biBHOrO Bo3pacTta Gbinu npu-
3BaHbl Ha cnyx0y, a pelwaemMble UMN Ha NPeanpUATUAX 3adadvn OOSMKHbI Obinn ObITb Nepepac-
npegeneHbl cpean ocTaBLUMXCS paboTHUKOB NPU COXpaHEeHUN 3a NpU3BaHHbIMKU B apMuio pabo-
YMX MecCT. BaXXHOCTb BbINOMHSAEMbIX HA NPeanpUATUSX 3agadv TEMKU, KTO NoAgnagan nog npusbis B
apMuto, BbisiBUIa NOTPeEOHOCTL BO BBeAEHMM «OpoHMy». Tak, no agaHHbIM Headhunter, ¢ 21 no 26
ceHTAbps 2022 r. KONMYeCTBO BakaHCUN C «BPOHbLIO» yBENUYMNOCh npuMmepHo Ha 5908 % [4].

Takum o6pasom, 2022 r. xapaKTepn3oBarncst 3Ha4MTENbHON NEPECTPOMKON pbiHKa Tpyaa, KO-
Topas 6bina cBs3aHa C NOCTOAHHO U3MEHSIOLLMMUCH YCITOBUAMMN.

Ha Havano 2023 r., no MHeHuo ocHoBaTensa doHaa «HdapsBuH» [anunHbel AxmepoBown, Ans
pblHKa Tpyda B Poccuy octaBanucb XapakTepHbIMW creaytolwme oCOBEeHHOCTU: MNOBbILLEHHbIN
Cnpoc Ha paboyne MecTa; CHWXKEeHWe pasmepa onnatbl Tpyaa; 4eduUnT UHXEHEPHBIX Kagpos.;
POCT Ccnpoca Ha XeHLUUH-crneunanmcTos [3].

B uenom MOXHO KOHCTaTMpOBaTb, YTO OTCYTCTBME OMblTa pearMpoBaHUSA Ha MOCTOSIHHbIE
NM3MEHEHMS BO BHELUHEWN cpefe caenann yas3BMMbIM OTEYECTBEHHbIVM PbIHOK Tpyaa [7]. 3aBucu-
MOCTb 3KOHOMWKM CTpaHbl OT 3PPEKTUBHOCTU (PYHKLMOHMPOBAHUSA pbliHKa TpyAa 3aTpyaHseTr
pasBuTMe 1 coumanbHon cdepsbl [8]. PocT coumanbHOM HaANpsXKeHHOCTU MOXET NPUBECTU K He-
raTMBHbIM TEHAEHUMAM, a Takke TpaHcopMaLlmm npouecca noarotoBkM Kagpos. Takum obpa-
30M, B CTpaterMyeckoM nepuoge BpemeHn TpedytoT nepecMmoTtpa 6oMbLWMHCTBO NporpamMm pas-
BUTUA oTpacren n cep AeaTerbHOCTU COrnacHO akTyanbHbIM TpeHaaM.
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The Impact of Partial Mobilization on the Dynamics of the Labor Market
|.P. Firova, T.M. Redkina, D.S. Efimov

Russian State Hydrometeorological University;
St. Petersburg (Russia)

Key words and phrases: dynamics of supply and demand, labor market, external
environment, employment, economic development.

Abstract. The purpose of the work is to substantiate measures aimed at optimizing the
functioning of the Russian labor market, taking into account constantly changing environmental
factors. The following tasks are aimed at achieving this goal: research of trends in the Russian
labor market, assessment of factors influencing the labor market in the Russian Federation,
identification of priorities in the development of individual industries and spheres of activity,
prospects for the transformation of the Russian labor market. The hypothesis of the study is
manifested in the absence of a similar experience of responding to the changes taking place.
Such scientific research methods as methods of induction, deduction, observation, experiment
have been used in the work. The achieved results are manifested in the need for systemic
solutions in the direction of the development of the country’s economy as a whole in conditions
of restrictions.

© W.T. dupoea, T.M. PeabknHa, [1.C. Ecdommos, 2023
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MpumeHeHMe BbICOKONPOYHOro 6eToHa
B XXUITULLHOM CTpOUTENbLCTBE

Haxun CynemaH Banyc, N.B. HukynuH

@Irb0Y BO «HauyuoHarnbHbIlU uccrnedosamerbCcKul
Mockoeckuli 2ocydapcmeeHHbIl CmpoumerbHbIU yHU8epcumemy,
2. Mockea (Poccus)

KnioueBble cnoBa u dpasbl: 6ETOH; BbICOKONPOYHbLIN
OEeTOH; Xene3obeToH; CTPOUTENLCTBO.

AHHOTauuAa. B gaHHoOW cTaTtbe npeactaBrieHbl Mccre-
AOBaHWS aBTOPOB, 3aHUMAaBLLMXCH MOUCKOM 3PMEKTUBHBIX
CcrnocoboB NPUMEHEHMS BbICOKONPOYHOro OGeToHa npwu BO3-
BEOEHUN HEeCyLMX KOHCTPYKUMWA. Ha OCHOBaHWWM AaHHbIX
nccneqoBaHUA MOXHO MPUATU K BbIBOAY, YTO NPUMEHEHWEe
BbICOKOMNPOYHOro 6eToHa Npu BO3BEAEHMMU CXaTbIX 3fIEMEH-
TOB HeCyLlen cMcTeMbl NO3BONSAET AOOUTLCA CYLLECTBEHHOIO
3KOHOMUYEeCKOro agodekTa.

Llenbto nccrneposaHusa gaBngeTca onpegeneHne addek-
TMBHOCTU MNPUMEHEHMSA BbICOKOMPOYHOrO GeToHa B CTpou-
TenbCcTBe.

Ona goctuwxkeHnss Lenn GbinyM NocTaBneHbl criegylowmne
3agauu:

— M3yunTb CyLleCcTBYOLME WCCregoBaHua B obnactu
NPOEKTUPOBAHNS HECYLLUX KOHCTPYKLMIA U3 BbICOKONMPOYHOro
OeToHa;

— NpoaHanuanpoBaTtb pes3yrnbTaTbl, NOflyYeHHble B AaH-
HbIX MCCregoBaHUsX;

— COCTaBWUTb COOTBETCTBYHOLLNE BbIBOAbI.

HayyHas runotesa 3akntoyaeTcsi B NpeanonoXeHun, YTo
NPYMeHeHne BbICOKOMPOYHOro 6eToHa npv BO3BEAEHUM He-
CYLLUMX KOHCTPYKUMIA MO3BONUT OOOUTHCS 3KOHOMWUWU CTPOU-
TenbHbIX MaTepuarnoB, CBA3aHHON C yMEHbLUEHWEM pa3me-
POB MOMEPEYHOro CeYeHNs, apMMpoBaHus, Maccbl 1 obbema
CTPOUTENbHBIX KOHCTPYKLMA.

MeToabl nccrnegoBaHusa: TeOpeTUYeckue, aHanms Hayu-
HOW NuTepaTypsbl.

PesynbraTtom uccnenoBaHus SBNSIETCA NoaTBepXXaeHue
9(PPEKTUBHOCTN NPUMEHEHUSI BbLICOKOMNPOYHOro OeToHa B
CTpoOUTENbLCTBE.

He3zameHMbIM martepuarnom, nNpuMeHAEMbIM B OonbLNHCTBE 0Tpacne|7| CTpouUTENbCTBA, AB-
ndaetcst 6eToH. MaBHbIMYK npeanocbiikaMmn And AaHHOro 3aKr4YeHuAa ABNAKTCA NPaKTUYeCKU
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Hencyepnaemble 3anacbl Cbipbs, UCNOMb3YyeMOro Ansi NPUroToBNEHMUS KOMMNOHEHTOB GETOHHOWN
cMecH; cnocobHOCTb NoacTpamBaTbCs Mog MOCTOSAHHO pacTyLmne TpeboBaHNs NPOMbILLNEHHOIO
N rpaXX4aHCKOro CTPOMTENbCTBA; BO3MOXHOCTb PErynvpoBaHMs napameTpoB GETOHHOM cmecwu
npv NOMOLM pasnnyHbix 406aBOK 1 MOANKUKATOPOB, OTHOCUTENbHASA NPOCTOTa TEXHOMNOMMU U3-
rOTOBMEHUS KOHCTPYKUMIA [1].

Beunay BbicOKOW BOCTPEOGOBAHHOCTU AaHHOIO CTPOUTENBHOrO MaTepuana B HacToAWMIM MO-
MEHT He npekpallaeTcsl TeopeTmyeckas 1 npakTuyeckasa paboTa, HanpaBneHHas Ha ero coeep-
LLEHCTBOBaHNE N pa3paboTKy HOBbIX TUNOB cneunanbHbiXx 6ETOHOB, K NPUMEPY, BbICOKOMPOYHO-
ro 6etoHa [2].

BbICOKONPOYHLIN BETOH ABNAETCS OTHOCUMTENbHO HOBbLIM Martepuanom [3], HabupatoLmnm
nonynsipHOCTb B CTPOMTENbCTBE Cpeaun Takux obrnacten, Kak NMpOMbILSIEHHOE U rpaXaaHcKoe
CTPOUTENBCTBO MHOMOATAXHbIX U BbICOTHbIX 30aHUIN, CTPOUTENBCTBO COOPYXKEHUN CneumanbHo-
ro Ha3Ha4yeHus1, MOCTOB, BOMbLUIENPONETHLIX COOPYXeHun un T.4. [4]. HeobxogumocTb B HEM Bbl-
3BaHa BbICOKMMU MPOYHOCTHBIMWU XapakTePUCTUKaMU, BO3MOXHOCTbIO YMEHbLUEHUS pa3mMepoB
NMoNepeYHoOro CeYEHNst HECYLLIMX KOHCTPYKLMI, Bnarogapsa YeMy CHUKAETCSl Macca KOHCTPYKTUB-
HbIX 3N1EMEHTOB 1 pacxopn 6eToHa [5].

Ho, HeCcMoTpst Ha TO, YTO BbICOKOMPOYHLIN BETOH YXXe HaxoauT CBOE NPUMEHEHME Ha Mnpak-
TUKE, ero (PU3MKO-MEXaHNYECKNE XapaKTEepPUCTUKM U BCE BO3MOXHble 00Onactv npuMeHeHus
MOSIHOCTbIO HE M3Yy4eHbl [3], MO3TOMY OH OO0 CUX NOp SBNSAETCS akTyanbHbIM OOBLEKTOM Ucce-
AO0BaHWUI, NOCBSILLEHHBIX NMOUCKY Hanbonee addeEKTMBHbBIX CNOCOOOB €ro NPUMEHEHNsI B CTPOU-
TenbHOW OTpacsu.

BblCcOKONpo4YHbIM BETOH cuMTaeTca Npu NPoYHOCTM Ha cxatne oT 50 go 100 Mla, npu mns-
rmbe — 6onee 5,5 Mla [1]. Kak npaBuno, kK HeMy oTHocuTcAa 6eToH knacca B60 v Bhiwe [6].

B pabote A.M. MkpTtusH, B.H. AkceHoBa, [1.P. MaunsaH, A.M. Bnsros, M.B. CmopryHoBou
«OCOBEHHOCTN KOHCTPYKTUBHBLIX CBOMCTB BbICOKOMPOYHbLIX 6ETOHOB» [7] aKCnepuMeHTanbHbIM
nyTem cOCTaBfeHbl AvarpaMmMbl 3aBUCUMOCTU OTHOCUTESNbHBIX AedopMauuni OT CXUMaOLLMX
HanpsbkeHwn €, — O,, NpeacTaBneHHble Ha puc. 1 [7, puc. 5], B criyyae LEeHTpanbHOIo cxarus
npv OeNCTBUMN KPaTKOBPEMEHHOW Harpy3ku, Ha OCHOBaHMW KOTOPbIX CAeNaH BbIBOA, YTO MaKCu-
MasibHasi OTHocuTenbHas AeopMauus €, yBeNMYMBaeTcs ¢ POCTOM NPoYHOCTM BeToHa. B Tom
Xe uccnefoBaHw [7] BoiBeeHa 3aBUCMMOCTb MakcMarnbHOW OTHOCUTENbHOW Aedopmaumnm €,
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Tabnuua 1. OKOHOMWSI CTOUMOCTW MaTepuanos 3a CHET NPUMEHEHNS
BbICOKOMPOYHOro 6eToHa

Llena 1 CymmapHas SKOHOMMS Ha
BapuaHt Macca TOHHbI O6bem Llena 1 m> CTOMMOCTb CTOMMOCTH
pacyeta apmarypbl, Kr apmarypsl 6eT0Ha,M3 6eToHa, py6. MaTepuanos, MaTepranos. %
A500, py6. ThIC. pY6. P » e
1 31139,4 38 000 541,9 3900 (B25) 3296,7 -
14,1 3900 (B25)
2 20546,81 38 000 2747,8 16,6
230,1 6619 (B60)

OT HanpsbkeHus R,, Metowas noYTy NIMHENHbIN XapaKkTep.

Ha gaHHbIi MOMEHT CyLLeCTBYET MHOXECTBO MCCRNeLoBaHWM, NMOCBSLEHHbLIX MOUCKY Hau-
Bonee BbIrOOHbIX CNOCOB0OB NCMOMBL30BaHNA GETOHOB MOBBILLEHHOW MPOYHOCTU, CYyTb KOTOPbIX
3aKroyaeTcsd B aHanmse CyLecTBYHOLEN Hecylle CUCTEMbl 30aHus, BbINOMHEHHOW U3 B6eToHa
cpegHen NPOYHOCTU, ee NocneayroLLen KOPPEKTUPOBKE C NPUMEHEHNEM BbICOKONPOYHOro 6eto-
Ha N OLEHKE NMPUHATBLIX MPOEKTHbIX PeLUEHUH.

OaHnm 13 Takux uccriegoBaHun aensietcs pabora A.B. depoposa n B.H. AkceHoBa «K Bo-
npocy O NPUMEHEeHUU BbICOKONPOYHOro BETOHA B CXaTblX 3NeMeHTaX BbICOTHbIX 34aHuny [2], B
KOTOPOW NpoAeMOHCTpUpoBaHa 3a¢heKTUBHOCTb MCMOMb30BaHMsI BbICOKONPOYHOro 6etoHa B60
npy NPOEKTUPOBaAHUN Xerne306eTOHHbIX KOMOHH. MNpuMeHeHne BbICOKONPOYHOro 6eToHa Hambo-
nee BbIOOHO B CXaTbIX 3N1lEMEHTax KOHCTPYKTUBHOM CUCTEMbI, TaK KakK MOBbILLIEHNE MPOYHOCT-
HbIX XapaKTePUCTUK OAaHHbIX KOHCTPYKUMIA AaeT BO3MOXHOCTb YMEHbLUUTb pa3Mepbl UX nonepey-
HOro CeveHusi, BEC, CHU3UTb apMUPOBaHME, TEM CaMbiM COKpPaTMB 3aTpaTbl HA CTPOUTENBLCTBO
B uenom [2; 8]. Hanbonblmii NpoueHT apMMpoBaHUsA HabnogaeTca B HECYLLUMX KOHCTPYKLMSIX
nepBbIX 3TaXeun, B YaCTHOCTU, B XeNe300eTOHHbIX KOSTOHHAaxX, MO3TOMY Npu CpaBHEHUW NPOEKT-
HbIX pelleHnn Hanbonee LenecoobpasHO CKOHLEHTPUPOBATbL BHUMAHNE Ha JAHHbIX dfleMeHTax.
B pesynbrate npMMeHeHMs1 BLICOKOMPOYHOro 6eToHa knacca B60 3aTpaTtbl Ha matepuansl ans
BO3BEOEHUS KOMOHH CcoKpaTunuch Ha 16,6 % nocpeacTBOM YMEHbLUEHUS apMUPOBaHUS U pas-
MEpPOB MOMNEPEYHOro CEYEHUS, YTO CBUOETENbCTBYET 006 3KOHOMUYECKON 3PEKTUBHOCTU MpU-
HATOrO MPOEKTHOro pelueHus. AHann3 pacxoga 6eToHa n apmatypbl B NepBoHa4yanbHOM U OT-
KOppPEeKTUPOBaAHHOM MPOEKTHOM peLLeHUn npeactasneH B Tabn. 1 [2].

B pa6ote W.T. Mupcasnoea, I".IN. HukutnHa, B.[l. Cumakosa «[lprmeHeHne BbICOKOMPOYHO-
ro 6etoHa knacca B80 gnsa Hecywien cuctembl 18-aTaxkHOro Xmnoro goma B komnnekce “Cana-
BaT Kynepe”» [9] npeacTaBneH pesynstaT nepenpoekTUpoBaHUs Kapkaca 34aHusi ¢ UCMonb3o-
BaHnem 6eToHa knacca B80. CornacHo aHanuay HanpspkeHHO-A4edOPMUPOBAHHOIO COCTOSIHUSA
6a30BOM HecyLlen CUCTEMbI, BbINOSIHEHHON M3 GeToHa cpegHen NPoYHOCTW, Bbinn paspaboTa-
Hbl peKoMeHZauun no ee n3meHeHuto. MNpuHATOe aBTOpamMu MPOEKTHOE pelueHue MO3BOMuMo
YMEHbLUUTL KOMUYECTBO U pa3Mepbl MOMNEPEeYHOro cedeHmnsa KornoHH (puc. 2 [9]), B CBA3K C YeMm
pacxog 6etoHa cHuauncs Ha 60 %, a pacxog ctanu — Ha 70 %; yMeHbLWNTb TOMNWNHY CTEH M
NANT NEPEKPLITUS A0 MUHMMArbHO AOMYCTUMbIX 3HAYEHUIA, COKpPaTMB Npu 3TOM pacxon 6eToHa
Ha 20 % 1 5 % COOTBETCTBEHHO; YMEHbLUUTb KONMYECTBO POCTBEPKOB, M3-3a 4ero oobem Geto-
Ha cHm3nncsa Ha 23 %, ctanu — Ha 22 %; cokpaTuTb Yncno cean Ha 21 %.

B koHe4HOM cyeTe pacxon 6etoHa cHuamncs Ha 20 %, pacxon ctann — Ha 13 %, 4To No3BO-
nmno cakoHoMuTtb 13,5 % CTOMMOCTM M3HaYanbHO 3anpPOEeKTUPOBAHHOM HECYLLEe CUCTEMbI MpK
npumMmeHeHnn 6eToHa Ha rpaHUTHOM LLebHe.
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Puc. 2. Cxema pacnonoxeHnst KONOHH U HecyLwmnx cTeH [9]:
a) nepBOHavanbHOe NPOEKTHOE pelleHue; 6) HOBOe NPOEKTHOEe peLleHne

B pabote H.H. Tpekuna, 3.H. Kogbiwa «lMepcnekTnBbl NPUMEHEHNS BbICOKONPOYHbIX 6eTO-
HOB B KOHCTPYKLMSX 30aHUN U coopyxeHuniny [10] npeaocraBneHo nccnegoBaHue, Lenblo KOTO-
poro ABNSAETCA OueHKa 3(PPEeKTUBHOCTU UCMONb30BaHUS BbICOKONPOYHOro 6eToHa npu nNpoek-
TUPOBaHUN COOPHBIX KeNe306eTOHHbIX KOHCTPYKUNA. ABTOPbI AAHHOMO UCCNEeAOoBaHMS MpULLn
K criegytoliemy BbIBOAY: NPOEKTUpOBaHME COOPHbIX Kerne306eTOHHbIX KOHCTPYKLUMIA C MCMONb30-
BaHMEM BbICOKOMPOYHbIX BETOHOB COKpaLLaeT KONMYECTBO TUMOPA3MEPOB HECYLLMX SNTIEMEHTOB,
a Takke no3BonseT 4OOUTLCSA CyLLECTBEHHOrO 9KOHOMMYECKOro adhdekTa.

[NpencraBneHHble nccnegosaHus [2; 9; 10] NpuBOJAT K 3aKMIOYEHNIO, YTO CTPOUTENBLCTBO U3
BbICOKOMNPOYHOro 6eToHa AaeT BO3MOXHOCTb:

— YMEHbLUTb pasMepbl NOMNEepevyHOro CeYEeHUs U COKpaTUTb KONMYeCTBO TUMOpa3mMepoB
HEeCyLLMX 3NEeMEHTOB, YTO MO3BOSIIET CHU3UTb BEC KOHCTPYKLIMA U BCEro 34aHus B LIENOM;

— YBENMWYUTb MPONET MeXAy HEeCcyLMMU KOHCTpyKunamun, bnarogapst yemy pobasnsercs
nonesHas nnowagb NomeLLeHnn;

— CcoKpaTuTb pacxog 6eToHa n apmatypbl, TeEM CaMblM COKpaTUTb 3aTpaTbl HA MaTepuansl
ANA CTPOUTENbLCTBA;

—  YMEHbLWUTb 06beM CTPOUTENBHO-MOHTaXHbIX paboT.

MpeacTaBneHHble B OaHHON cTtatbe uccregoBanuna [2; 9; 10] cBuaeTenbCcTBYOT 06 9KOHO-
MWUYECKOM NoTeHUMane CTponUTENbLCTBa C NPUMEHEHNEM BbICOKOMPOYHbIX DETOHOB.
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The Use of High-Strength Concrete in Residential Construction
Dahi Suleman Vanus, I.V. Nikulin
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Moscow (Russia)

Key words and phrases: concrete; high-strength concrete; reinforced concrete;
construction.

Abstract. This article presents the research of authors who were looking for effective
ways to use high-strength concrete in the construction of load-bearing structures. Based on
these studies, it can be concluded that the use of high-strength concrete in the construction of
compressed elements of the carrier system can achieve a significant economic effect.

The aim of the research is to determine the effectiveness of the use of high-strength
concrete in construction.

To achieve this goal the following tasks were set:

— to study existing research in the field of designing load-bearing structures made of high-
strength concrete;

— analyze the results obtained in these studies;

— draw appropriate conclusions.

The scientific hypothesis is that the use of high-strength concrete in the construction of load-
bearing structures makes it possible to achieve savings in building materials associated with a
decrease in cross-sectional dimensions, reinforcement, mass and volume of building structures.

The method of research — theoretical, analysis of scientific literature.

The result of the research is a confirmation of the effectiveness of the use of high-strength
concrete in construction.

© Oaxun CynemaHn Banyc, N.B. HukynuH, 2023
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PacuyeT nHdunbTpaumm npm opraHnsaumm
€CTeCTBEeHHOW BEeHTUNALMM B 34aHUU

K.I. 3y6apeB1’ 23 M.P TvlmoqaeeBa1

"orso0y BO «HayuoHanbHbIl uccrnedosamerbcKull
Mockoeckuli 2ocydapcmeeHHbIl cmpoumerbHbIU yHUgepcumemy,
2orey «HayuyHo-uccrnedoeamernbCKul UHCMUMym cmpoumesibHoU ¢hu3uKu
Poccutickol akademuu apxumeKkmypbl U CMPOUMerbHbIX HayK»;
3®rAoy BO «Poccuiickuii yHugepcumem 0pyx6bbl Hapodoey,

2. Mocksa (Poccusi)

KniouyeBble crnoBa u ¢ppa3sbl: BO3QYXONPOHULAEMOCTb
orpaxkgawLmx KOHCTPYKLUMIA; OOMYCTUMbIE U OMTUMarbHbIE
napameTpbl MUKPOKNMMaTa; eCTeCTBEHHAs BEHTUNALNS; UH-
unbTPaUMOHHbIE NOTEPU; MHUNLTPAUNA; KpaTHOCTb BO3-
AyxoobmeHa; paboyasa 3oHa.

AHHOTaumsa. B cTtatbe paccmaTpuBaeTCsl pacyeT MH-
UNBETPALMOHHBLIX TEMMOBLIX MOTEPb AN XKWUMbIX 30aHUNA.
Llenbto ctaTbn SIBNSANOCH M3y4YeHME BOMPOCOB WHUILTPa-
LM 30aHWI C eCTECTBEHHOW CMCTEMOW BEHTUNALMK. 3agaym
cTaTbW: MCCregoBaHME HOPMAaTMBHBLIX OOKYMEHTOB B obna-
CTW WHUNBTPaUUK, NpoBeLEeHME pacyeToB MHUMLTPaUn-
OHHbIX TEMNOMNOTEPL XUMOW KBapTUpbl. [poaHann3npoBaH.bI
pacyeTbl, NPOBEAEHHLIE MO 3HAYEHUSM M3 Pa3fIMYHbIX CBO-
noB npaswn. NpenctaBneH aHanms nccnegoBaHUi BANAHNS
BO34YXOMNPOHNLAEMOCTN  OrpaXkgatLlmx KOHCTPYKUUN Ha
3HepronoTpebnenne Xunbix 3gaHnn B ctatbe T.A. [autok,
A.M. IpumuTtnvHa. PaccuntaHbl MHUNBTPALMOHHbIE TEMO-
noTepun Ans XXUINon KBapTupbl.

MoHsaTHe KOM(bOpTa yernoBeKa U opraHnsauma BeHTUNAUUN B NoOMeLeHNAX 3aaHuna

B Hawe Bpemsi 60nbLUy0 porib B XXM3HU YernoBeka urpaet KomgopT. YUTo Takoe komdopTt?
KoMdopToM MOXHO HasBaTb COCTOSIHME OKpyXatollen cpefbl, B KOTOPOM YEerioBEK OLuyLiaeT
YIOT, MOXET UMETb YAOOHbIV 1 paumnoHanbHbI AOCTYN K ee pecypcam A5l YAOBETBOPEHUS CBO-
X MaTepuanbHbIX NOTPeOHOCTEN AN HOPManbHOro YHKLUMOHMPOBAHMSA YENoBEYECKOro opra-
HU3Ma, MOJTyYEeHUs1 SCTETMYECKOrO HacnaxaeHus. KomopTHble yCcrnoBust AN XU3HU YerioBe-
Ka MOXHO co3faTb, cobrnitogasi MOCTOSIHCTBO MapaMeTpPOB BHYTPEHHErO BO34yXa B MOMELLEHUM
[1-15].

CornacHo yCTaHOBMEHHbIM HOpMaMm 1 MpaBuram, co3gaHue U noggepkaHme KoMgOpPTHbIX
YCMOBUI XapakTepusyrT OnTUMarbHble UK OONYCTMMble napamMeTpbl MUKpoKnMmarta B pabo-
yen 30He. lNopaepkaHne onTUMarbHbIX NapameTpoB B NMOMELLEHMM CO30AEeT Takue YCoBuS,
KOTOpbI€ NpX AO0SITOM U NOCTOSIHHOM BO34ENCTBUM Ha YenoBeka obecnevmBaloT HopManbHoe Te-
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NnoBOe COCTOSIHWE OpraHn3ma fnpu MMHUMarbHOM HarnpsXXeHWM MexXaHU3MOB TepMoperynauum
N owyuleHme komgopTta He meHee Yem y 80 % ntogen, HaxogosaLwmxca B nomelleHun. B ceoro
ouyepenpb, JOMNYyCTUMbIE NapamMeTpbl MUKPOKNMMaTa umetoT 6onee WMpPOKUA gManasoH rpaHuy-
HbIX 3HAYEeHUN MUHMMYMa U Makcumyma. bonblion Anana3oH obycnaenuBaeTcs TeM, YTO OH
BKItOYaeT B cebsa 3HayeHus, Bnekywme 3a cobon owyuleHne avckomdopta ¢ nocrnegyowmnm
YXYALIEHMEM CaMOYYBCTBUS U CHMXKEHMEM paboTocnocobHocTn [1-15].

[na nomelLeHnn oBbLWEeCTBEHHbIX U XUNbIX 30aHN Hanbonee BaXHbIMU NapameTpaMu BHY-
TPEHHero BO34yxa Ha3blBalOT €ro Temneparypy, CKOPOCTb, OTHOCUTENbHYK BIIAXXHOCTb U pe-
3yneTupyroLyo Temnepatypy [1-15].

[nsi komdopTHOro nNpebbiBaHMA YenoBeka B NOMELLEHUN NepeYnCrieHHble Bbllle OCHOBHbIE
napameTpbl HeO6X0AMMO NoadepXMBaTb B onpedeneHHbIX 3HadeHusX. [na nogaepxaHnsa Kom-
dOpTHOro Bo3AyxoobMeHa CyLLEeCTBYOT BEHTUNALUNOHHbIE yCTaHoBKM [1-15].

Haquble nccrnepoBaHusa I/IH(*WI.HpraLIMOHHbIX norepb
npu €CTeCTBeHHOM CUCTeMe BeHTUNALUmn

Wccneposanve T.A. Oautok n A.M. MpumutnnHa [16] 3aknoyaeTca B NpPoOBEPKE U OLEHKe
Ha cTagun NPOEKTMPOBaHUSA pPacYETHOro KOMMYEeCTBa Hapy>XHOro BO3Adyxa, KOTopoe nocTtynaer
B 34aHue npu paboTe CUCTEMbl eCTEeCTBEHHOW BeHTUnauun. Bo Bpemsi npoBedeHns pacyeToB
ObIN0 B3SITO BO BHMMaHMe, YTO pacyeTHoe KONM4ecTBO BO3ayxa AOMKHO obecnevmBatb HEOHBXO-
OnMble 06beMbl AN COOTBETCTBUSA 3HAYEHUSM HOPMATUBHLIX KpaTHOCTEN BO3gyxoobmeHa Ans
XWUnbIX MOMELLEHWIA, @ TaKKe pacxoq Ha MHUNBTPaLMIO, 3aBUCALLNIA OT pacnpeaeneHns gasne-
HWUS. [laHHbIA pacyeT ObiN BLINOMHEH C Y4eTOM HOpMaTMBHbLIX AokymeHToB CI1 50.13330.2012,
CI 54.13330.2016, CIN 23-101-2004, a pesynbraTbl cootBeTcTBYOT TOCT 31167-2009. B wnc-
crnefoBaHuM GbINO MOMYYEHO, YTO C YYETOM BIIMSHUSA BO34YXOMPOHULAEMOCTU OrpakaaroLLmx
KOHCTPYKLMIA, NOMMMO pacxoja Ha OTOMNEeHUe N BEHTUNAUMIO 30aHUSA, YBENUYUITUCE YOEerbHbIEe
XapaKkTepUCTUKN pacxoda TensoBon aHeprum [16].

Mo pesynbraTtam aHann3a MOXHO cKasaTb, YTO YBENUYEeHe pacxoaa TEensioBoM 3Heprum no-
BMNEKro 3a cobown 3HaunTenbHoe yBeNnuYeHne aHepronoTpebneHmnss OTHOCUTENbHO MOMYyYeHHbIX
pacyeTHbIX 3Ha4eHun. OQHOM U3 NPUYMH AAHHOIMO U3MEHEHUS MOXHO Ha3BaTb 3aHWKeHUe Kpart-
HOCTW BO3OQyx000OMeHa B 3aaHMsIX C CUCTEMOWN €CTECTBEHHOM BeHTUNSaUmM [16].

C nomoLwblo pacyeToB aBTOPbI NMoKasanu, YTO B CYLLECTBYHOLUX MOMOXEHMAX 06 oueHke
obbeMa Hapy>XHOro Bo3ayxa, NPOHWKaLWEro B 34aHne C eCTECTBEHHOW BEHTUNSUMEN, UMetoT-
Csl HECOOTBETCTBUS, @ 3HAYMT, 3TO HE NO3BOMSET AaTb NPAMOTHYIO OLEHKY BENMUYUHbBI yOErNbHON
NPOV3BOAUTENBHOCTM BEHTUNALMM 30aHNSA 1 pacxoda Tenna Ha oTonneHve n sBeHTunaumio [16].

Takke aKkcnepumeHTanbHbIM NyTeM ObINo AOKa3aHo, YTO NP «HOPMarnbHOW» BO3AYyXOMNpO-
HMLLAEMOCTN KOHCTPYKLUMM KONMMYECTBO BO3AyXa, KOTOpoe rnonagaeT B Xwunoe 3gaHve, 6onb-
Wwe pacyeTHon BennyuHbl Ha 38 % no CI1 54.13330.2012 1 Ha 15 % no CI1 54.13330.2016, a
yaenbHoe TennonotpebnexHne Xunoro 3gaHna so3pactaeT Ha 31 % [16].

MaTepMaﬂbI n MmetToabl uccriegoBaHunsA

B nomelleHnsAX XuUnbix 30aHuid nogaepkaHne onTUMarbHbIX NapaMeTpoB OCYLLEeCTBNAETCS
NpeuMyLLIecTBeHHO Gnarogapsi cUcTeme eCcTeCTBEHHOW BEHTUNAUMWU. [NaBHoe OTnvyMe ecTe-
CTBEHHOW CUCTEMbl OT MEXaHUYEeCKOW — 3TO OTCYTCTBUE KaKoro-nnbo anekTpooGopynoBaHus,
HanpMmep, BEHTUNATOPOB. [epemMelleHie Bo3ayxa Mo cUcTeme MPOUCXOAUT 3a CYET PasHOCTU
TemnepaTyp M OaBneHuin, a Takke AaBrneHus Betpa. [pUTodHbIN BO3oyX NMPOHUKAET B 3[4aHue
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Tabnuua 1. 3HayeHns1 BO3Oayx000MeHa NoOMELLEHNI XUnbIX 3gaHunin cornacHo Cl1
54.13330.2022 «3paHns Xurble MHOroKBapTUpHbIe» [17]

MNomelleHne 3HaveHune Bo3gyxoobmeHa
YKnnble koMHaThl (CnanbHs, obLLas xunas KomHaTa (Mnm roctuHas), B cootBetcTBmmM ¢ CI160.13330.2020
[eTckas koMHaTa) (3 M4 Ha 1 m? nona)

KyxHs (KyxHS-HMLI@, KyXOHHas 30Ha B KyXHE-CTONOBOW) C
ANEKTPUYECKOW MANTON (MNN INEKTPUYECKUMIN BapOYHON NaHENbo 1 60 M>/u
XKapoyHbIM LLKadhoM)

KyxHsi ¢ ra3oBol NnuTOM (M1 ra3oBbIMU BaPO4YHON NaHenbLo u 100 M3y
XKapoyHbIM LLKadoM)

BaHHas, aywesas, Tyanet, COBMELLEHHbIN caHy3en 50 M°/y
Y6opHas, TyaneT, NoCTUpoYHas 25 M/4

yepes okHa [16].

PacueTt nHunesTpauumn B cnyyae opraHm3aunm B 30aHUN €CTECTBEHHOW CUCTEMbI BEHTUMS-
LMK OOMmKeH ocyecTBnaTbea B cootBeTcTBMM € Cl1 54.13330.2022 «34aHus unble MHOro-
KBapTUpHbIe» [17].

KonnyectBo NpUTOYHOro Bo3gyxa COOTBETCTBYET 3HAYEHUIO BO34yXO0OMeHa NOMeLLeHnn 1
onpegensietcs nyHktom 9 CI1 54.13330.2022 «3paHua xunble MHOrokBapTUpHble». B tabn. 1
npeacTaeBneHbl 3Ha4YeHMs1 BO3oyxXoobmeHa MOMeLLEeHUI Xunbix 3gaHun cornacHo CI1 «3gaHus
Xnnble MHOrokBapTupHbie» [17].

Mpn ecTecTBEHHON BEHTMNALMM NOAOrPEB HAPYXXHOro Bo3ayxa obecneunBaetcs npubopa-
MU cucTeMbl oTonneHus. KonnyecTtso TennoThl, He0BXo4MMOoe 4515t MogorpeBa UHUILTPaLMOH-
HOro Bo3ayxa AN XUMbIX 34aHUIN, MOXET ObITb BbluMCcnieHo no dopmyne [18]:

Q, =0,28-12-L-(t, —tg), (1)

roe L — KonnyecTBo yaansieMoro Bo3ayxa, M3u:; t,, — Temnepatypa HapyxHoro Bosayxa, °C; t; —
TemnepaTypa BHyTpeHHero Bo3ayxa, °C.

Pe3ynkTathl n 06cyxaeHue

MprBegem pacyeT NHPUNBTPALMOHHBIX TENNONOTEPL KBAPTUPbI XUOro AOMa C eCTECTBEH-
HOW BEHTUNSALNEN.

Bbin npon3BedeH pacyeT KonuyecTBa TEMMOTbl HA HarpeB MHAUALTPYHOLLErocsi Bo3gyxa B
COOTBETCTBUMN C OhuumnanbHO SENCTBYOWNMM HOpMaTUBHLIM gokyMmeHToM CIT 54.13330.2022
«34aHns Xunble MHOIOKBapTUPHbIE». [1Nsi 4aHHOro pacyeTta Oblnia pacCcMOTpeHa TPEXKOMHAT-
Has kBapTupa. TpexkoMHaTHas KBapTupa C HAaHECEHHbIMU Ha Hee BennyMHamu MHUNLTpauu-
OHHbIX TEMMONOTEPL NpeAcTaBneHa Ha puc. 1.

[na Kagoro nomMeLleHns KBapTupbl BbIYUCIIEHMS KONMMYeCcTBa TENnOTbl Afs pacyeTa Te-
NAoTbl HA HarpeB NHMUNBTPUpPYIOLLEroca Bo3ayxa nposogatcs no dopmyne (1). MNpn atom 3Ha-
YeHns BO3QyxX00OMeHa pasfnMyHbIX NOMELLEHWI NMPMHMManucL no Tabn. 1. TemnepaTtypa Hapyx-
HOro BO3AyXa Mo KMMMaTU4eckum daHHbIM Ans ropoda Mocksbl ¢, = —26 °C.

Onsa unbix KoMHaT 1, 2 U TOCTUHON 3 Benu4YMHa BO3AyXOOOMeHa NpUHUMAETCsl B pasMepe
L=3wm/nHa 1M nnowagu nona, Temneparypa B yrioBon KomHaTe 1 npuHumaeTcs tg = 22 °C,
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Puc. 1. TpexkomHaTHas kBapTMpa ¢ HaHECEHHbIMW Ha Hee BENUYMHaMM NHPUNBTPALMOHHbIX
Tennonotepb: 1 — HOMep NOMeLLleHns; 2 — HaMMeHoBaHWe NomeLLeHns; 3 — MHpopmauns
no nomeLleHuno, 4 — TemnepaTypa BHYTPEHHErO BO3Ayxa B NOMELLeHNU; 5 — Benm4ymHa
NHMWABTPALMOHHBIX TENSIONOTEPb NOMELLEHUS; 6 — Nnowaab NoOMeLLeHNs; 7 — Hapy>Has
CTeHa KBapTupbl; 8 — BHYTPEHHAS cTeHa KBapTupbl; 9 — neperopogka; 10 — okHO

Temnepartypa B nomelleHnsax 2 n 3 npuHumaetcs t; = 20 °C.
Mrowaab xunoi komHatsl Ne 1: F = 12,1 m? no nnaHy (pwuc. 1).
MHUNbeTpaunoHHbIe TENIONOTEPU XKUMOW KOMHaTbl Ne 1:

Q, =0,28-12-L-(t,; —tg)=0,28-1,2-3-12,1.(22 - (-26)) = 585 Bm.

MnoLwaab xunoi komHaTsl Ne 2: F = 10,9 mM? no nnaxy (pwuc. 1).
VHpmnbTpaumoHHblie TennonotTepu Xunon komHatbl Ne 2:

Q, =0,28-12-L-(t,; —t5)=0,28-12-3-10,9-(20 - (-26)) = 505 Bm.

Mnowans roctuHoit Ne 3: F = 27,3 m? no nnaHy (puc. 1).
WHpmnsTpaumnoHHble Tennonotepu rocTMHOM:

Q, :0,28-1,2-L-(t,_, —15)=0,28-12-3-27,3-(20 - (-26)) = 1266 Bm.

BoagyxoobmeH kyxHu: L = 60 M1y,
NHpUNETpaUnoHHbIE TENNONOTEPU KYXHN:

Q, =0,28-12-L-(ty —tg)=0,28-12-60-(19 - (~26)) = 907 Bm.

BosgyxoobmeH coBmelLeHHoro caHysna: L = 50 M.
VHpmNbTpaLmnoHHble TennonotTepy COBMELLEHHOrO caHysna:
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Tabnuua 2. lHdmnsTpaumoHHble TENNONOTEPY MOMELLEHUI PaCCYMTaHHOW KBapTUPBI

[NomeLleHne Ne WHpmneTpaumoHHsle notepu, BT
1 585
2 505
3 1266
4 907
5 840
CymmapHbie noTepu: 4103

Q, =0,28-12-L-(t,; —tg)=0,28-1,2.50-(24 — (-26)) = 840 Bm.
Torpa obLwme MHpUNBETPaLMOHHbIE TENMONOTEPU KBapTMPbl ByayT paBHbI:
Q, =585+505 +1266 + 907 + 840 = 4103 Bm.

B Tabn. 2 npegcrtaBneHbl MHPUNBTPALNOHHbBIE TENoNoTeEPU MOMELLEHUA pacCYUTaHHOM
KBapTUpBbI.

CTonT OTMETUTB, YTO COBMELLIEHHBIN CaHy3en 5 He nMeeT COBCTBEHHbIX OTOMUTENbHBLIX NPU-
60opoB, NO3TOMY €ro UHPUNLETPALMOHHbIE TENNONOTEPU HEOOXOAMMO pacnpeaenuTb Mexay oTo-
nuTenbHbIMKM Npubopamu nomelleHnni 1, 2, 3 n 4.

3akntouyeHue

AHarnm3 M3y4YeHHbIX UCCrneaoBaHU NoKa3biBaET, HACKONbKO BaXKHYIO POSib OKa3blBaeT BNUS-
HMEe MHPUNBTPALMOHHbIX NOTEPb Ha aHepronoTpebneHne. PacyeTbl Nokasanu OCTaTO4HO Gornb-
LUy NOTPEBHOCTb B TEMNOTE Ha HarpeB MHUNBTPUPYHOLLErOCS BO3dyXa ANS XKWUMOro 3aaHus,
41O 06sI3aTENBHO AOMKHO BbITh YYTEHO NPU NPOEKTUPOBAHUN CUCTEMbI OTOMMEHUS.
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Abstract. The objectives of the article are to study the regulatory documents in the field of
infiltration, to calculate infiltration heat loss in the room of a residential building. The calculations
made on the values from various sets of rules are analyzed. The analysis of studies of the
influence of the air permeability of enclosing structures on the energy consumption of residential
buildings was presented in the article by T.A. Datsyuk, A.M. Grimitlin. Heat loss infiltration for the
residential building is calculated.

© K.I. 3ybapes, M.P. Tumodpeera, 2023

28 ARCHITECTURE AND CONSTRUCTION



Components of Scientific and Technological Progress
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Cneuudnka apxmMTeKTypHO-NIaHUPOBOYHOMN
opraHusauum peKpeaumoHHbIX FOCTUHUL
B PHNAHAUN
(Ha npumepe caHaTOPHO-FOCTUHUYHOIO
komMmnnekca «KpyyHynymncrto»
B noc. lNyHkaxapbto, KOxxHoe CaBo, DMHNAHAUA)

A.B. ConoBbeB

@®rboOY BO «CaHkm-llemepbypackuli 20cydapcmeeHHbIl
apxumeKmypHO-CmpoumersibHbIU yHUsepcumemy,
2. Cankm-llemepbype (Poccusi)

KnioueBble croBa v ¢pasbl: apxuTekTypa; aTTpakums;
NPUrpaHnYHbIA TYPU3M; pekpeaunoHHas rocTMHuLa; pekpea-
LUMOHHasa TeppuUTOpUS; pekpeaunsi; caHaTOPHO-peKpeaLnoH-
HbI FTOCTUHWYHBIA KOMMIEKC; TypucTuyeckas AeCTuHauus;
dYHKLMOHANM3Mm; aKorornyeckuin mapupyt; KOro-BoctouHas
PuHNaHanS.

AHHOTauusA. B ctatbe paccmaTtpuaroTcss 0COBEHHOCTU
pa3BUTUS pPeKpeaunoHHbIX FOCTUHUL, B PUHASHAUKM B XX —
Hayane XX| BB. M ycnewHoro obbeguHeHus1 pekpeaunoH-
HbIX M 0300POBUTENBHBLIX PYHKUMI HA NpUMepe CaHaTOPHO-
FOCTUHUYHOrO Komnnekca KpyyHynyncto B mectHocTu [yH-
kaxapbto B KOro-BoctoyHon OuHNGHANN.

Llenb nccnegoBaHus — udyyeHne noaxodos K pasmMelle-
HWIO B NPUPOOHO-aHTPOMNOreHHOW cpeae 1 NpUemMoB apXuTek-
TYPHO-NaHAWagTHON OpraHn3auumn caHaTopPHO-FTOCTUHUYHBIX
KOMMIIEKCOB, YYMTbIBAKOLLMX JOKarnbHble U pernoHasibHble
0CODOEHHOCTU OpraHu3aumm NPoOCTPaHCTB U MECT BPEMEHHO-
ro NpOXmMBaHMUs.

3afauv uccrnegoBaHus: aHanua BAUSHUS UCTOPUYECKMX,
pernoHanbHbIX U MECTHbIX (pakTopoB MecTHocTM [lyHkaxa-
pbto B KOro-BoctouHon ®duHnsaHaum Ha hopmmpoBaHmne caHa-
TOPHOrO, peKkpeaunoHHO-TOCTUHUYHOIO KOMMIIEKCa, a Takke
BbISIBIIEHWE MPUEMOB €ro apXMTeKTypHO-naHawadgTHON op-
raHM3aumm n NPOEKTHO-CTPOUTENBHOIO OBYCTPOMCTBA.

[vnoTesa nccnegoBaHUs COCTOUT B crieaytowlem: ¢op-
MUPOBaHNE CaHATOPHO-TOCTUHNYHLIX OObLEKTOB, 0OYyCnoB-
NeHHoe peanuaaumen rmobanbHbiX TEHAEHUUN B cdhepax ap-
XUTEKTYPbl U rpagoCcTpOUTENbCTBA, HE UCKITIOYaeT pernoHo-
0BYCMNOBMIEHHOCTN KOHKPETHbIX NMPOEKTHO-CTPOUTENbBHbIX pe-
LUEHUI, 3HAYMMOCTU BMUSHUA MECTHbIX (pakTopoB Ha BbIGOP
NPUEMOB apXUTEKTYPHO-NaHgWwadTHOW OpraHmn3aumm pekpe-
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ALMOHHbIX FOCTUHUL, CNOCOB0B X pasmeLLeHNs B NPUPOLHO-
aHTPOMNOreHHoOW cpeae.

JocTurHyTble pesynstaTbl WCCRegoBaHUSA: BbISIBMEHbI
OCOBEHHOCTN apXUTEKTYpbl, XyOOXECTBEHHO-CTUMEBLIX U
NHXXEHEePHbIX peLleHnin, a Takke naHgwadgTHO-NNaHNpoBOY-
Hble MpUMeMbl OpraHu3auuMyM CaHaTOPHOro, peKpeaLMOoHHO-
FTOCTUHWUYHOIO MPOCTPAHCTBA; YCTAHOBMEHO OObeanHEHWe B
paMKax OgHOW peKpeaLMOHHON AeCTMHaUuKM psiaa npyereka-
TenbHbIX AN pasfnuyHbIX rpynn noTpebuTtenen, oTaenbHbIX
NHTepecaHTOB (PYHKUMIA. YCTaHOBMEHbI OCHOBHblE MOAXOAbI
K ¢phopMMpPOBaHMIO COBPEMEHHBLIX PeKkpeaunoHHO-FOCTUHNY-
HbIX KOMMMEKCOB, OTBeYatoLWwmx TpeboBaHnsim notpebutenen
KaK K cneumnannsavpoBaHHbIM o6bekTaMm nogo6Horo Tuna, Tak
N K 9KO-TypuUCTUYECKOM cpefe npebbiBaHnS.

PekpeaunoHHbIn Typuam B PuHNSHOMM cyllecTByeT 6ornee cTa net. 3a 370 Bpems B CTpaHe
ObINI0 NOCTPOEHO MHOXECTBO FOCTUHWUL, CaHaToOpueB 1 6a3 oTabixa. YHMKanbHasi ckanbHasa npu-
poAa, YUCTbIN BO3OyX M 06unve BoAOEMOB MPUBMEKAIOT Kak BHYTPEHHMX, Tak U BHELUHUX pekpe-
aHTOB 1 oTAbIxarowmx. Mepeas BonHa Typmnama B PuHnaHaumn B XIX — Hayane XX BB. Gbina cBs-
3aHa C NOTOKOM MyTelleCTBEHHMKOB U3 Poccuun, oxBaTuMBLUMM U YNEHOB UMMEPaTOPCKON CeMbM,
N NMPOCTbIX OTAbIXaloLLNX.

Bckope nocne npucoeguHeHus ®dunnaHamu k Poccuiickon nmnepun, B 1838 r. B [enbcuHr-
dopce (XenbCuHKKN) BbINM NOCTPOEHbI 3aBeeHNs MUHeparnbHbIX BO4 W KynanbHu. B cBssun ¢
3TUM 119 POCCUMCKOWM 3HATU CTano MOOHbIM MPOBOAMUTL feTHee BpeMs B cTtonuue OuHNaHauu.
[pyrum nonynsipHbIM MECTOM B 3TOW CTpaHe okasancda Bogonag B Vimatpe. C aToro BpemeHu
COTHMW, a 3aTeM U TbICAYM MyTELEeCTBEHHMKOB yCTpeMUNUCbL B Benukoe kHskecTBO OUHNAHA-
CKOe, KOTopoe NpuBnekano nx He TOMbKO KpacoTaMy CypoBOW CEBEPHOM NPUPOAbI, HO 1 CBOUM
ocobbIM cTaTycom B coctaBe Poccuinckon nmnepum.

Co BpemeHeM 1 y (OUHHOB, Mpexae BCero n3 COCTOATENbHOW cpefbl, BO3HUK MHTepec K
AKcKypcmam n nytewwecteusM. K koHuy XIX B. ThICAYM MYXXUYMH U XKEHLMH coBepLUanu no3Hasa-
TenbHble Noes3gku no crpaxe [11, c. 58].

B XIX — Hauyane XX BB. Typuctuyeckasi otpacib B OPuHNAHauM onarogaps oCOB6EHHOCTAM
CypoBOro knumara m 6nmsoctu k lNeTepbypry passmBanacb B HamnpasreHun nedebHo-0300po-
BUTEMBbHOIO TypM3Ma, CBA3aHHOIO C OTAbLIXOM W MOMNpPaBKoOW 300pOBbS B PUHASHACKUX caHaTo-
pusix. B XX B. nocTeneHHO napansensHO ¢ caHaTOPUsSIMU akTUBHO PasBUiNCL CETU Cha-oTernen,
rocTeBbIX JOMOB U KeMMNUHroB. [locne oTkpbITMA B KoHue XX B. rpaHuy ¢ Poccuen Typuctu-
YeCKMr NOTOK CTabunbHO HapacTan, OTeYeCTBEHHble MyTELEeCTBEHHUKM akKTUBHO UccrnegoBanm
HOBble MecCTa Afs OTAbIXa.

Mo KpuTepusiM pasBUTUS peKpeaumoHHOro Typuama Haubonbluer NpuBREKaTeNbHOCTbIO
obnagaroT criegytowme TypucTudeckne pernmodbsl GuHnaHamm: apxunenar Typky, HXHbI beper
®PuHCKOro 3anuea, BKMOYasi OKPECTHOCTM XenbCuHKK, JlannaHansa Ha ceBepe n GaccerH o3epa
Carima Ha BocTOKe. IMEHHO B 3TWX permoHax akTMBHO CTPOMUIIMCb B MPOLUSIOM M BO3BOAATCSH
CerofHs Kak caHaTopun, Tak U FOCTUHUYHbIE KOMMEKChI, TUMNOMOrMYeckn pasHopoaHble TYpUCT-
ckne 6asbl. FOCTUHWYHBIV cepBUC B PUHNAHOANN OPUEHTUPOBAH NPEXae BCEero Ha NoToK UHOUBU-
AyanbHbIX Y CEMENHbIX TYPUCTOB. [TOMMMO pa3HOOBpPa3HbIX MOCTUHUYHBIX U PECTOPaHHbIX YCnyr
MHOrve otenu n 6asbl OTAbIXa NpeanaratoT BENONporysnk1, CKaHANMHABCKYO Xoabby, kaTaHue Ha
FOPHbIX JbBKaX, NbPKHBIA KPOCC, a Takxe LUMPOKUIW CMEeKTp nporpaMmm cna-ycnyr. Kak npasurio,
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peKpeaunoHHO-TOCTUHMNYHBIE KOMMIEKChI pacnofnoXeHbl B HENOCPeACTBEHHON 6M30CTM K Npu-
poge, TYpUCTOB NPUBMEKAET CMNOKOWMHAA YMWPOTBOPEHHas aTtmocdepa. Hanuume oTnn4HbIX
LoccenHbIX gopor obecnevmBaeT TPaHCMNOPTHY AOCTYMNHOCTb pPeKpeaumoHHbIX TEPPUTOPUIA OT
KpynHbIX ropogoB. Cnabow cTopoHOn PUHNAHOUW KaK TYpUCTUYECKOW AeCTUHauuMu sBnsaeTcs
HEeOoCBe4OMMEHHOCTb 3apybexHbIX TYpUCTOB, OCODEHHO M3 KOHTUHEHTanbHon EBponbl, 0 fo-
CTOMHOM KayeCTBe U 3KOHOMMNYECKON 3hPEKTUBHOCTN OMHCKOW CUCTEMbI PEKPEALIMOHHOIo 06-
cnyxwmBanus [3, c. 35-36].

[Nockonbky ®UHASHAWSA CerogHsl He SBNSIETCS M3BECTHOM TYPUCTUYECKOM ,u,eCT|/||-|a|.u/|e17|1 B
EBpone, Typm3m B 9TON CTpaHe paccuyuTaH npexae BCero Ha BHyTpeHHero notpebutensd. Kpyn-
Henwen MHOCTPAHHOWM rpyrnnon rocten B PUHNAHAMM OO HeJaBHEro BpeMeHU ABMSNNCb POCCU-
aHe. Ha koHel, 2000-x — Havano 2010-x rr. npuwencs nuk passntnsa Typmama B OuHnaHgun. B
2013 r. N0 9TON CeBepPOEBPONENCKON CTpaHe nyTellecTBoBano 5,9 MUNNNMOHOB YenoBek (yyu-
TbIBAOTCA U BHYTPEHHME, U BHeLHue TypucTbl). M3 Hux 1,6 mnH (okono 28 %) npuwnock Ha
poccunckux Typuctos [5, c. 118].

Poccuickne TypucTbl 40 naH4eMun OeNCTBUTENBHO NPEeACTaBnAnn cobomn camyo MHOroumnc-
NEHHYIO Tpynny UHOCTPaHHbIX BU3NTEPOB PUHMAHOUN, Bbe3XKaloWmnX B CTPaHy C TYPUCTCKUMMU
uensmu. Menkoe NpeanpUHUMaTENbCTBO M LLOMUHI-TYPU3M ABIISANIUCH NOCTOSIHHBIM UCTOYHUKOM
A0X0A0B W, crnegoBaTernbHO, 6r1aroCoCTosAHMSA AN 3HAaYUTENbHON YacTu XXUTenen NpUrpaHnYHbIX
pernoHoB KOxHon PuHnaHaum [8, c. 141]. Takum obpasom, 30ecb OeroBOM U pasBreKkaTenbHbIn
TYp13M NOCTEMNEHHO Hayarn 3ameLlaTb TYpu3M pekpeaunoHHbIA. PasBnekatenbHbii Typuam, Kak
N3BECTHO, HECTabuneH: ata TeHAEHUMS UNMOCTPUPYETCs pesynsratamu, JOCTUTHYTbIMU pekpe-
AUNOHHO-TYPUCTUYECKUM BM3HECOM PUHNAHAUM B Nepuog NaHAEMUM KOPOHaBUPYCHOW MHADEK-
UMK, @ TakkKe CaHKUMOHHbIX orpaHuyeHui, 60nbHO yaapuBLUMX MO BCEMY €BPONencKkomy pbiH-
Ky TYPUCTUYECKMX yCryr. B aTON CBA3KN B pekpeaunoHHO-TYPUCTUYECKON cdrepe N TOCTUHUYHOM
6usHece Cyomun BHOBb YBENMYMBAETCS POSib BHYTPEHHEIO pekpeaumoHHOro Typusma.

ApkMM NpUMEpPOM TPaAULMOHHON TYPUCTUYECKOW OECTUHAUUN C Hanmymem MHOrovMCreH-
HbIX PEeKpeaLMOHHbIX 1 NeYebHbIX rOCTUHUL ABMAETCS MECTHOCTb [MyHKaxapbio Ha Oro-BOCTOKE
OuHnaHgumn B pernoHe Caso (CaBoHus). 3anoBeaHuk [NyHkaxapblo pacnonoXeH BAOMb LLOCcCe
Ne 14 B 30 km oT ropoga CasoHnuHHa, B 90 kM oT ropoga Nmatpa n B 370 kM 0T XenbCUHKN.

[MyHKaxapbto — camblil U3BECTHbIN CKanbHbIN XpedeT PuHnsHann. OH Bo3HMK 11000 neT Ha-
3af, Korga B KoHue JlegHMKOBOro nepuvoga Havanochb noTtensieHne n Boga cobupana Kycku Kkam-
Heln Ha Hanbonee yKpenneHHbIX y4acTkax, dopmMmupys rpsay. [NyHkaxapbto npeactaBnsieT cobon
YyacTb xpebTa NPOTSHKEHHOCTLIO OKOMo 7 KM [6, c. 15].

Xpebet pasgenstoT aBa 6onbwmx CanmeHckux bacceriHa ¢ o3epamum Puruvesi n Pihlajavesi.
Osepo Puruvesi c 3anaga — ogHO U3 cambiX NPO3payvHbIX 03ep B PUHNAHAUM C LLUMPOKUMK 3a-
nMBaMKn N HECKONbKMMK ocTpoBaMn. O3epo M3BECTHO Kak MPEeBOCXOAHOE MeCTO Ans pblbanku.
O3sepo Pihlajavesi ¢ BocToka siBNSIeTCA OCHOBHLIM MECTOM OOMTaHMSI CaliMEHCKOW Korb4aTown
Hepnbl, 3aHeceHHOW B KpacHyto KHUry n siengtoLlenca cumsonom ®unnaHgmm. BecHon, Bo Bpe-
MS NIMHBbKW, CaMEHCKME KONbYaTble HEpPrbl FPEeTCA Ha COMHbILKE HAa ManeHbKUX OCTPOBKax
6nun3 MNyHkaxapblo.

Yepes lMyHkaxapbto ¢ XVIII B. npoxoguT gopora n3 CaBoHnuHHbLI B Beibopr. [Jopora mecTa-
MU NporeraeT No BepLUMHe rpsiabl C KPYTbIMU U Y3KUMK CKOHaMu. Bo3MOXHO, 9TO cTano ogHom
13 nNpuymH, novemy mmnepartop Anekcangp | B 1803 r. usgan npukas, sanpeLiaroLmi Bbipyoky
NecoB Ha MOPEHHON rpsae; NAOTHO pacTylme MeXay rpaHUTHBIMW CKariaMu COCHbI CHOPMUpPO-

Typuctudeckas 4ecTMHauUnst — KOHKPETHas! TEPPUTOPUS, KOTOPYIO TYPUCT BbIOMpaeT AN noceLle-
HUSA 1 NPOBOAUT TaM Kakoe-TO BPeEMSI; TEPPUTOPUS, Ha KOTOPON NPOUCXOAAT OCHOBHbIE NPOLIECChI B3anUMO-
OencTBust Typucta ¢ TYPUCTKOWM MHAPaCTPYKTYPON.
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Puc. 1. ViccnegoBartenbckuii napk JlaykaHcaapu

Banun eCTeCTBEHHbLIN Bapbep, 3aluLLaloLWLnin rpsagy ot apo3um [6, c. 29].

29 noHa 1842 1. no peleHnto nocetTmBllero PUHNAHONIO POCCUINCKOro umnepartopa Huko-
nas | MNMyHkaxapbto 6611 06bsABNEH nepBbiM KOPpOHHbIM Napkom B Benvkom kHskecTBe PUHNAHA-
ckoM. C 3TOro MOMeHTa Ha4nHaeTcsa uctopus Typmsma B lNyHkaxapbto.

Pocty uncna noesgok B [NyHkaxapbto ocobeHHO cnocobcTBoBanu AeBa aktopa: KUBOMUC-
HbI Nen3ax 1 TpaHCMopTHasa AOCTyNHoCTb. Ewe dunHckuin HapogHein noat A.J1. PyHebepr npo-
naranguposan lNMyHkaxapbto Kak «CaMbli KpacuBbIA NMapK pa3BrneyYeHuin B Npupoae», KoTopbIn
OOMKeH yBMaeTb abContoTHO Kaabi. OrpoOMHbIA MMMYNbC AN NyTewecTBUA Aano OTKpbITUE
B 1908 r. »xene3HogopOXHOro coobLieHnsa u3 AnuceHBaapbl B CaBOHMMHHY. Takum obpasom,
lMyHKaxapbto 1 ero HauMoHarnbHbIN NaHawadT cTany ropasao 6onee JOCTYMHbIMKU ANS PUHCKMX
rocten n 6oratbix xutenen CaHkt-lNeTepOypra, nckaBLLMX TULLMHBI U CMOKONCTBUS.

Yxke B 1991 . ANg coxpaHeHnsa KyrnbTYpHO 3HaYMMOro nersaxa lNyHkaxapbto 6bin co3gaH
NPUPOAHbIA neconapk nnowanbio 765 ra. Ha Tepputopumn neconapka Hapsigy ¢ 00rnaropoxeH-
HbIM NaHAWadTOM MOPEHHbIX MPSA MPUCYTCTBYHOT YrofikM HETPOHYTOM npupoabl PeHHOCKaH-
ann. MNMyHKaxapbio MOXET NOXBacTaTbCsl OOLUIMPHOM CETLI0O MapLUPYTOB, a NepeMeH4YMBbIA NaHa-
WwadT NpegocTaBnaeT OTNMYHbIE BO3MOXHOCTU ANs Typu3ma B ntoboe Bpems roga. YacTtb u3
HUX NPeAcTaBnAlT COOON LIMPOKNE NeCHaHble TPOMUHKM UM OOPOXKKM B TAaKOM XOPOLLEM CO-
CTOSIHAW, YTO OHU MOAXOAAT Aaxe NoAsaM B UHBANMUAHbLIX KONSckaxX. 3MMOM roCcTsiM 3anoBeaHu-
Ka OOCTYMHbI NbKHbIE TPAcCbl U MapLUpPyThl Afs NPOrynok Ha cHeroctynax. MHorouynMcneHHble
AO0CTOMpMMeYaTenbHOCTUN, Takue Kak My3en 1 Xy4oXXeCTBEHHble BbICTaBKM, AalOT elle 6onblue
BreyaTneHnn onsi pekpeaHToB. K nx yncny OoTHoCcATCS: cTapenwee 3gaHue otensa B PuHnsHaum

32 ARCHITECTURE AND CONSTRUCTION



Components of Scientific and Technological Progress

Puc. 2. 3gaHus caHaTopusi Takaxapbto

Hotelli Punkaharju (1903 r.), 3gaHue otens « PMHNAHANAY, NOCTPOEHHOE B CTUIE HaLWOHasbHO-
ro pomaHtnama B 1914 r., Bunna umnepatpuubl, rae octaHaenmueanucb Hukonam Il n Anekcan-
apa denopoBHa, ykpenneHusa spemeH BTtopor mupoBon BowHbl Salpalinja 1 MHOrouMcneHHble
npupoaHble Tponbl Ha rpage [2].

CBon Bknag B Aerno coxpaHeHus npupogbl MNMyHkaxapbto BHOCUT McCneaoBaTenbCKuii napk
JNlaykaHcaapw, pacnonoXeHHbI B HENMOCPEACTBEHHOW BrmM3oCcTn OT 3anoBefHuKa. 34ech 3aHu-
MaeTcsa uccrieqoBaHuammu neca Luonnonvarakeskus — LieHTp npupogHbix pecypcoB. O gonron
NCTOPUM NCCneaoBaHuii B 9TOM palnoHe HanoMUHAKOT CTapble JIMCTBEHHUYHbIE fleca, B KOTOPbIX
npouspacTtaeT camoe BbICOKOE AepeBO B PUHNAHOUN.

Ha gaHHbIN MOMEHT KIMEHTCKUM cerMeHT B [NyHKaxapbto COCTOUT B OCHOBHOM U3 DUHCKMX
TYPUCTOB, KOTOpble B OCHOBHOM MpUObLIBAOT U3 OXXHON PUHNAHAMM Mnu ropogdoB BONM3n MyH-
Kapbto. MHorve ns rocten NMMerT cemMeriHble KOpHM B CaBOHMMHHE UM paHee »Xunv unu pato-
Tanu B 3TOM panioHe. YNCcrno MHOCTPaHHbIX TYPUCTOB NO CPaBHEHUIO ¢ (PMHHAMWN HEBENUKO, U3
HMX camyto 6onbLuyto rpynny go 2020 r. npeacTasnanu otabixatowme n3 Poccum (okono 15 % ot
BCex TypucToB B [lyHkaxapbto) [10, c. 9].

M3 MHOrOYMCNEHHbBIX FTOCTUHUYHBLIX KOMMeKcoB B lNyHkaxapbio Hambonee oTeBevaeT Lensm
pekpeaunn roCTMHUYHO-CaHaToOpHbIM koMnneke KpyyHnyncto (Kruunupuisto), pacnonoXeHHbl
Ha TeppuTopun BbiBwero TybepkynesHoro caHatopus Takaxapbto (Takaharju).

WMcTopusa Bonpoca TakoBa. B 1892 r. megmumHckoe obuwecteso Duodecim npuobpeno y4a-
CTOK 3emnu B [MHyKaxapbto Ons1 CTPOMTENbCTBO TyBepKynesHoro caHatopus. 3gaHus caHato-
pusa Takaxapbto 6bnn cnpoektupoBaHbl B 1901-1903 rr. apxutektopom OHHM TapbsaHHe (Onni
Tarjanne). Ha MOMEHT CTpouTenbCTBa rMaBHOE 34aHMe caHaTopus Obifo caMbiM MPOTSKEHHBIM
B ®uHNAHAUK: anuHa ero coctaensna 135 m. OHo BMmelano okorno 100 naumeHToB, OblNo 060-
pyaoOBaHO CaMbIMU COBPEMEHHbLIMU KOMMYHUKaALMAMWN: INEKTPUYECKMM OCBELLEHNEM U LIEH-
TpanbHbIM OTONMIEHMEM [7].

B nepeble 15 net pabotbl B Takaxapbio NeYnniMcb nNaumeHTbl co Bcen Poccumn, GonbLUMH-
CTBO U3 KOTOPbIX NpubbiBanu B caHatopuin u3 ctonuupl nmnepum — Cankt-MNetepbypra. Yawe
BCEro 3TV NauMeHTbl BbiNn COCTOATENbHBIMY NIOABMU U CHUManu OTAENbHY NanaTty B caHaTto-
pun. MaumeHToB-NHOCTpaHUeB 06bIMHO CONPOBOXAANM APY3bSA U POACTBEHHUKM, KOTOPbIEe OCTa-
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OFKEUHKSINUTSTEN PARAHTOLA* RAKENIUKSET TAKAHARJULLA-
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Puc. 3. lNpoekT caHaTopus Takaxapbto

HaBNMBanuCb B COCEOHEN rocyaapCTBEHHON MOCTUHULE UMW FOCTUHULE « PUHNAHONAY, OXMAas,
noKa naumeHT NpovaeT KypC fedeHns B caHaTopuun.

BonHa 1939-1944 rr. nonoxwuna KoHeL, pa3BuUTUIO cCaHaTOPHO-KYPOPTHOM dOYHKLIMM nonynsp-
HOro ne4ebHO-0300POBUTENBHOIO KOMMekca: Takaxapblo Obin Npeobpa3oBaH B BOEHHbIN roc-
nutanb.

Mpn nopgaepxke npesngeHTa GuHnaHgum Ypxo Kaneeso KekkoHeHa B 1967 r. Obina Hava-
Ta noasTanHas PeKoOHCTPYyKUuMsi caHatopus. [lepBbii gononHutenbHbin — Kuntotalo (duTHec-
ueHTp) — 6bin 3aBeplueH B 1980 r. B Hem pasamecTunumch 6acceriH, cayHbl, TPEHaXEPHbIE 3arbl 1
TepaneBTnyeckne kabuHetbl pasnnyHoro npodpund. B 2005 r. 6bina 3akoH4YeHa BTopasi ovepeab
PEKOHCTPYKLUUN: MOCTPOEHbI HOBbIV pecTopaH 1 nomelleHve pernctpaumm otens. CoBpemMeHHoe
Ha3BaHue Kruunupuisto (qocnoeHbii nepeBog — KopoHHbI napk), npunatoe B 2003 . [7], 3ame-
HUIO ncxogHoe — Takaxapblo.

B HacTtoswee Bpemsa Kruunupuisto — aTo cneuvannsanpoBaHHbIN peabunuTaumOHHbIN
LEeHTp, npeanaratrowmin pasHoobpasHble ne4yebHO-0300POBUTENBHBIE U PEKPeaLNoHHbIe yChy-
rn. bnsHec-ngesa Kruunupuisto 3akntodaetcss B TOM, YTOObl YKPENnATb 340POBbLE foaen, npe-
AOCTaBnsAsa ycnyrm no peabunurauum u, KpOMe TOro, YCrnyri no pasMeLLeHuto, opraHusaumm
BCTPEY, 0340POBMEHNIO N OTAbIXY. 3aeck paboTaloT Tpu peabunuTaumoHHbIX Oroka: repoHTo-
nornyeckas M HeBporornyeckas peabunutaums, a Takke peabunutaumsi, OpueHTUpoBaHHas
Ha BOCCTaHOBMEHWE CUIT TPYAOCMOCOBHOro KOHTUHIreHTa oTAbIXatowmx. Takum obpasom, MOXx-
HO caenaTtb BbiBoA 06 ycnewHoMm ob6beanHeHn Ha nnowanke 0gHOro roCTUHUYHO-CaHaTOPHOMO
Komnnekca nevyebHO-0340pOBUTENBHOINO npouecca, pekpeaumm un otabixa. LLnpokun oxsat no-
TpebunTenbCKOro KOHTUHIreHTa coobpasHO pacLIMPEHHOMY CrEKTPY NPEeAoCTaBAsiEMbIX KOMMEK-
com ycnyr obecnevmBaeT JOXOAHOCTb nNpeanpusTtus [9, c. 19].

lMepBoHavanbHasa apxXnTEKTYPHO-MNaHNPOBOYHAsA OpraHM3auusa caHaTopusl, pacnorioXeHHo-
ro Ha BeplnHe xpebTa, rpaHuyYallero ¢ BOOOW, yAadHa Kak C TOYKM 3pEeHMs OpueHTaumm ero
NMOMELLEHUIN NO CTpaHaM CBETa, Tak U C TOYKU 3peHnsa obecnevyeHms KOMGOPTHOrO 4SS NOCTo-
ANbUEB M 0bCNyXMBalLEero nepcoHana Mmkpoknuvarta. Pacag 3gaHusi, B KOTOPOM pacnosno-
XeHbl nanatbl NAUMEHTOB N OTAbIXalOLWMX, BbIXOAUN Ha toro-3anag, T.e. oTBeYan HOpMaTUBHbIM
YCINOBUSIM MHCOMAUUN AN CaHATOPHO-KYPOPTHBIX 0O6bEeKTOB. 3 OKOH 34aHusa OTpbiBancsa po-
CKOLUHbIAN BMA Ha 03epo 1 nec. MuUKpoknumMmaTuyeckumm npuoputeTaMmm npu opraHmsauumn ca-
HaTopus B Hadane XX B. CTanu fecHble 03epa U 3efieHble NleCHble OCTpoBa Mexay Humu. Kok-
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Puc. 4. CoBpemeHHOe COCTOsIHNE Puc. 5. Homepa canatopus
caHaTopua Takaxapblo Takaxapbto

CTPYKUMWN 30aHNSA U3 COOBpaKeHUI SKOHOMUKN OTOMMEHUS U YCTOMYMBOCTU K BHELLUHMM BO3Oen-
CTBUAM ObInM NOMHOCTLIO MOCTPOEHbI U3 KMpnuya. LleHTpanbHbIN YeTbIPEXATAXHbIN U XUnble
TpexaTaxHble (C MaHcapgamu) Kopnyca Obifiv COeaMHEHbl OBYX3TaXXHbIMW dorirenamu ¢ rnyoo-
KMMU NOSKMSAMU C MPOHMLIAEMbBIMU OrpaXkgeHUsMU, YTo, B CBOKO ovepenb, obecrneyunsano cBa3b
BHYTPEHHUX MOMELLEHNI C NPUPOAHBIM OKpYXXeHneM. T-o6pasHbIin NnaH caHaTopus Takaxapbto
N3PSAHO OTNNYancsa NPOCTOTON, PYHKLMOHANbHOCTBIO N U3bICKAHHOCTLIO OT COBPEMEHHbIX eMy
NONYKPYIIbIX MOAENeNn HEMELKMX, LUBENLLAPCKNX U LWIBEOCKMX caHaTopues [1].

B aTtoM Komnnekce pacKpbificsd OCHOBHOW MPUHLMN (PUHCKOW apXUTEKTYPHOW LUKOIMbI, B
OCHOBE KOTOPOro — OTHOLUEHUE K apXUTEKType Kak K OpraHM4YHOW COCTaBristoLen KynbTypHO-
ro nangwadgrta. CoxpaHeHHas npupoaa, 34aHusi, CTPOEHUS, COOPYXXEHUS U HanonHALWme mx
npegmMeTbl, COrflacHO 3TOMY NPUHLMNY, 00pasyoT eguHoe Lenoe, noguYnMHeHHoe noTpebHoCcTaM
yenoseka. OTcClo4a aKTUBHOE B3aMMOAENCTBUE MEXOY apXUTEKTYPON U NPUPOLAOKN, CTpeEMMNEHne
He M30nMpoBaTh YernoBeka OT NpMpoabl, a CBA3aTb C HEN MNOCPEeACTBOM apxuTekTypsbl. Mpupoa-
HOe OKpYXXeHue, Kak NpaBuio, BKIMOYAETCS B KOMMO3ULMIO KaK €€ aKTUBHbIA KOMMOHEHT.

B apxuTekType rmaBHOro 34aHus KOMMNeKca yragblBaloTca YepThbl OBYX CTUNEN, @ UMEHHO:
yXogsuwero B MpoLioe HauMoHanbHOro pomMaHTuama (PUHCKUMN MOAEPH) M 3apoxdaBLUerocs
B nepBoun 4yeTBepTn XX B. OYHKUMOHaANM3Ma, YTo OTpPasniocb B KOMMNAKTHOCTU, NTAKOHWYHOCTH
00BbEMHO-NPOCTPAHCTBEHHOIO PELLEHUS 30aHUSA, ero KOMMO3ULMOHHO 3aBepLUEHHbIX dhparmeH-
TOB, B OTHOCUTESIbHOW NPOCTOTE OhOPMIIEHUsI MHTEpPbepPOB [4, . 5].

PekpeaHTbl 1 KNWEHTbI, NPOXO4sALIMEe KypC peabunuTtaumm, NpoXumBatoT B OAHOTUMHbIX MO-
MelleHuax. Mpeobnagatowme BapuaHTbl pasmelleHns B KpyyHynymcto — 3TO OBYXMECTHble
HOMepa, pacnorfioXeHHble Ha TPETbLEM 3TaXe MaBHOro 34aHud: Bcero 44 mecrta B nepeobopy-
[0BaHHbIX UCTOPUYECKUX MHTEPbepax. B rmaBHOM 30aHMM OENCTBYET pecTopaH-CTornoBas, raoe
KNueHTam npegnaraeTcs «LWBEACKMN CTOM» C NYYLIMMWN CE30HHBbIMW WHrpeaueHTaMu, Taknmn
Kak pblbHble, MOMOYHbIE U ArogHble Gntoda, a Takke Npoaykums cobcTBeHHoW nekapHu. K go-
NOMHUTENBHBLIM YCryramMm OTHECEHbI 3aHATUS Ha TpeHaxepax, cna-baccenH u cayHa, TEPPEHKYP,
a TakkKe 3KO-MapLupyThl ANA HECMELUHbIX NPOryfoK Ha CBEXEM BO34yXe.

B rpaHuuax pekpeaumoHHOW gecTtuHauum KpyyHynyncTto, NnOMUMO rfiaBHOro Kopnyca, pac-
nonaraetcs psg 06bEeKTOB MOBbLILEHHOro NoTpedbuTenbckoro cnpoca. Bo-nepBbix, 310 UcTopu-
yeckasa sunna Urhola, pasmewatowasnca 8 400 m oT rmaBHoro 3gaHus. NMocTpoeHHas elle B
1903 r. 1 nepecTpoeHHasi B HebonbLon otenb B 2009 r., 3Ta BUINNa SABMSETCA UCTOPUKO-KYIb-
TYPHOW JOMUHAHTOW BCEW pekpeaumoHHOM 30HbI MNMyHKkaxapbto. Ha Bunne a Urhola o6ycTpoeHsl
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Puc. 6. 3ko-Tpona Harjureitti

11 ynyudwWeHHbIX ABYXMECTHbIX HOMEPOB M OAMH OAHOMECTHBIN HOMEP, a TakkKe TexXHorornye-
CKM xopoLllo obopyaoBaHHble KOHGEpPEHL-3anbl U cayHa. Bo-BTopbix, Ha Gepery o3epa [lypyse-
CW, Takke Henoganeky OT rMaBHOMO rOCTUHUYHO-CAHATOPHOIO Kopryca, pacrnonoXeHa KpynHas
OpeBeH4aTas noctporika — rocteBon OoM Inkeritalo, KoTopbI NpegHasHavyeH Ansi NpoBeaeHUs
YacTHbIX MeponpusaTMIA 1 KoprnopaTtmeoB. Bo asope Inkeritalo coxpaHunack gepeBsaHHas cayHa
noctponkn 1920-x rr.

B rpaHuuax Bcero Kkomnnekca Ans NpoXmBaroLnX NPOBOASTCHA SKCKypPCUMM B 0300POBUTENb-
HbIX, NO3HaBaTENbHbIX U pekpeaunoHHbIX Lensx. OgHMM u3 BegyLmnx BUAOB OTAbIXa, Hapsay co
chna-npouegypamMmm, CnopTUBHLIMWU Urpamu, peibankorn B KpyyHynymncTo, SBngeTcs Newmnin Typmusm
[7]. MmeHHO oT napka KpyyHynyncto 6epet Havano nonynspHas y pekpeaHToB M OTAbIXatoLmX
aKko-Tpona Harjureitti npoTsikeHHOCTbIO 4,2 KM. HavanbHas 4acTb Tponbl, TpacCUpoBaHHas 00
nnowagkn Valkealampi, paccuntaHa Ha nogen ¢ orpaHUYeHHbIMU OBUrateribHbIMU BO3MOXHO-
cTtamm [2]. Sko-Tpona, oTpeMoHTUpoBaHHas netom 2013 . U OCHaLLEeHHas HOBEMLWMMU yKasa-
TensmMu, CoeanHAET TYpUCTUYECKyo 30Hy KpyyHynyincTo, ctapuHHbli oTenb Valtionhotelli, pac-
nonararwLLmnnCsa B HECKOMNbKUX KMITOMETPAaX OT MOCTUHUYHO-CAHATOPHOIoO KOMMeKca, N BEPLUMHY
rpsabl MyHkaxapbto. FOXHbIM OTPE30K TPOonbl NOABOAMT K panoHy o6OpOHMTENbHbIX yKpenre-
HUM BpemeH BTtoporn muposor BorHbl CannanuHbs. OTKNOHUBLUMCKE Xe OT 3KO-TPOMbl K BOCTOKY,
MOXHO nerko gobpartbca ao Myses Jleca Metsamuseo Lusto. Ha npoTtskeHun Bcero mapipyTta
TYPUCTbI M OTAbIXaKLWME HacnaxaarTca xapakTtepHbiMu ans Koro-BoctouHon OuHNAHAMK BU-
Aamun o3ep U ckanbHbIX XpebToB, nocewaT BOnbLUY YacTb NPUPOLHbIX U UCTOPUKO-KYNbTYP-
HbIX aTTpakuuin pekpeaLmoHHON 30HbI B [yHKaxapbto.

Taknum obpas3om, Ha NpumMepe CaHaTOPHO-KYPOPTHOrO M FOCTUHUYHOrO komnnekca KpyyHy-
NyNCTO MOXHO caenaTb BbiBog 06 ycnewHoM o6beanHeHMn B pamMKax OAHOW peKkpeauyOHHOWN
JecTvHaumMm psiga npuenekaTenbHbIX AN pasfnuyHbIX rpynn notpebutenen n oTaenbHbIX WH-
TepecaHToB (yHKUMA. KOMNMEKCHbIN MOAXOA K apXMTEKTYPHO-MaHMPOBOYHOM OpraHu3aumm
obbeKkTa 1 BCen pekpeaumoHHON 30HbI [TyHKaxapblo, XapakTepuayoLnXCs BbICOKUMU YPOBHAMMN
aTTPaKTUBHOCTM, KOMMAKTHOCTK, BGnaroyCTpoOeHHOCTU, counanbHON OOHOPOAHOCTU, UHopMa-
TMBHOCTU M 3Konornyeckon 6esonacHocTn, No3BonseT obecneunmBaTb KOHKYPEHTOCNOCOBHOCTb
BCEN 3TON OM3HEC-CTPYKTYpPbl B HACTOALLMA NEPUOL reOononiMTUYEeCKOn 1, cnegoBaTtesibHO, 9KO-
HOMWYECKON HECTAabUNBHOCTM B PErnOHE.

36 ARCHITECTURE AND CONSTRUCTION



Components of Scientific and Technological Progress

Jlntepatypa
1. Apxutektypa OuHNAHOMM [ONeKTpoHHbIA pecypc]. — Pexum poctyna :  https:/
finnisharchitecture.fi/takaharju-sanatorium.
2. Busut-TyHkaxapbto [OneKkTpoHHbIM pecypc]. — Pexum pgoctyna :  https://www.

visitpunkaharju.fi/ru/attractions/sanatorij-takaharyu-sejchas-kruunupujsto.

3. 3axapos, A.H. OnbiT ®nHNsHaMK B obnactu pa3sutus nHayctpum Typusama / A.H. 3axa-
poB, A.A. UrHatbeB // Poccninckmnin BHELLHESKOHOMUYECKNA BeCTHUK. — 2013. — Ne 1. — C. 29-35.

4. WNkoHHukoB, A.B. Hoeas apxutektypa ®unnaHgum / A.B. VikoHHukoB. — M. : CTponmnagar,
1972.

5. Narownko, A.l. Passutne typuama B tOxHon Kapenum ®uHnsHaum B NepBoin MOMOBMHE
2010-x rr. / A.T. JTaroviko // Poccusa B rmobansHom mupe. — 2022. — Ne 24(47). — C. 115-127.

6. lnaH ynpaBneHus n UCNosib30BaHUS OxpaHseMon Tepputopun lNyHkaxapbio u lNypyse-
cun. Nccneposanuna necHoro komnnekca B 2011-2020 rr. — BaHTaa, Metsahallitus, 2017.

7. Canatopuii KpyyHynyicto [OnekTpoHHbIM pecypc]. — Pexum goctyna : https://www.
kruunupuisto.fi/fen/about-us/history.

8. CrtenaHoBa, C.B. lNMpurpaHnyHbin Typu3M Ha ceBepo-3anage Poccuiickon ®Pepepaumu:
obuwme TeHgeHummn n ocobeHHocTn paseutns / C.B. CtenaHoBa. — NeTpo3aBoack : Kapenbckuit
HayuHbI ueHTp PAH, 2014. — C. 132-144.

9. Toxmo, A. PaspaboTka cuctemMbl kayecTtBa B caHaTopun KyyHynyncTto / A. Toxmo, M. Mak-
koHeH. — Mukkenu, Helmikuu, 2010.

10. TypyHeH, H. O3gopoBneHve B HauMoHanbHbIX naHgwadTax lNMyHkaxapbto n Komnm /
H. TypyHeH. — MoaHeyy, Opinnaytetyd Marraskuu, 2010.

11. fAkosnes, O.A. PMHNGHANA rNasamMu PyCCKUX NyTeLeCTBEHHUKOB U TypucToB (XIX — Ha-
yano XX BB.) / O.A. Axoenes // CaHkT-lNeTepbypr n CtpaHbl CeBepHon EBponbl. MaTtepmansl
YETBEPTON eXerogHoW MexayHapoaHon HayvyHon koHdepeHumn, 2003. — C 58.

References

1. Arkhitektura Finlyandii [Electronic resource]. — Access mode : https://finnisharchitecture.
fi/takaharju-sanatorium.

2. Vizit-Punkakharyu [Electronic resource]. — Access mode : https://www.visitpunkahariju.fi/
ru/attractions/sanatorij-takaharyu-sejchas-kruunupujsto.

3. Zakharov, A.N. Opyt Finlyandii v oblasti razvitiya industrii turizma / A.N. Zakharov,
A.A. Ignatev // Rossijskij vneshneekonomicheskij vestnik. — 2013. — Ne 1. — S. 29-35.

4. Ikonnikov, A.V. Novaya arkhitektura Finlyandii / A.V. Ikonnikov. — M. : Strojizdat, 1972.

5. Lagojko, A.G. Razvitie turizma v YUzhnoj Karelii Finlyandii v pervoj polovine
2010-kh gg. / A.G. Lagojko // Rossiya v globalnom mire. — 2022. — Ne 24(47). — S. 115-127.

6. Plan upravleniya i ispolzovaniya okhranyaemoj territorii Punkakharyu i Puruvesi.
Issledovaniya lesnogo kompleksa v 2011-2020 gg. — Vantaa, Metsahallitus, 2017.

7. Sanatorij Kruunupujsto [Electronic resource]. — Access mode : https://www.kruunupuisto.
fi/len/about-us/history.

8. Stepanova, S.V. Prigranichnyj turizm na severo-zapade Rossijskoj Federatsii: obshchie
tendentsii i osobennosti razvitiya / S.V. Stepanova. — Petrozavodsk : Karelskij nauchnyj tsentr
RAN, 2014. — S. 132-144.

9. Tokhmo, A. Razrabotka sistemy kachestva v sanatorii Kuunupujsto / A. Tokhmo,
M. Makkonen. — Mikkeli, Helmikuu, 2010.

ARCHITECTURE AND CONSTRUCTION 37



Components of Scientific and Technological Progress

10. Turunen, N. Ozdorovlenie v natsionalnykh landshaftakh Punkakharyu i Koli /
N. Turunen. — Joensuu, Opinnaytetyd Marraskuu, 2010.

11. YAkovlev, O.A. Finlyandiya glazami russkikh puteshestvennikov i turistov (XIX — nachalo
XX wv.) / O.A. YAkovlev /I Sankt-Peterburg i Strany Severnoj Evropy. Materialy chetvertoj
ezhegodnoj mezhdunarodnoj nauchnoj konferentsii, 2003. — S 58.

Specifics of Architectural and Planning Organization of Recreational Hotels in Finland
(Using the Example of the Health Resort “Kruunupuisto”
in the Village of Punkaharju, South Savo)

A.V. Solovyov

St. Petersburg State University of Architecture and Civil Engineering,
Saint Petersburg (Russia)

Key words and phrases: recreation; recreational territory; recreational hotel; tourist
destination; architecture; functionalism; ecological route; attraction; sanatorium and recreational
hotel complex; South-East Finland; cross-border tourism.

Abstract. The article discusses the features of the development of recreational hotels in
Finland in the 20th — early 21st centuries and the successful combination of recreational and
health functions through the example of the health resort Kruunupuisto in the Punkaharju area
in southeastern Finland.

The purpose of the study is to investigate the approaches to placing health resorts in the
natural and anthropogenic environment and methods of architectural and landscape organization
of hotel facilities, taking into account local and regional features of the organization of spaces
and places of temporary residence.

Research objectives are to analyze the influence of historical, regional and local factors of
the Punkaharju area in southeastern Finland on the formation of a health resort, as well as to
identify the methods of its architectural and landscape organization and design and construction
arrangement.

The hypothesis of the study is as follows: the formation of health resort and hotel facilities,
due to the implementation of global trends in the fields of architecture and urban planning,
does not exclude the regional conditionality of specific design and construction solutions, the
significance of the influence of local factors on the choice of methods of architectural and
landscape organization of recreational hotels, ways of their placement in natural — anthropogenic
environment.

The results of the study are as follows: the features of architecture, artistic and stylistic
and engineering solutions, as well as landscape planning methods for organizing a health
resort, recreational and hotel space were revealed; the unification within the framework of
one recreational destination of a number of functions that are attractive for various consumer
groups, individual interested parties has been established. The main approaches to the
formation of modern recreational and hotel facilities that meet the requirements of consumers
both for specialized objects of this type and for the eco-tourist environment of stay have been
established.

© A.B. ConosbeB, 2023
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The Influence of the Expanded Base Shape
on the Bearing Capacity of Bored Piles

S.P. Kholodov, S.L. Kraft, O.A. lvanova, V.S. Kholodov

Siberian Federal University,
Krasnoyarsk (Russia)

Key words and phrases: pile foundations; bored piles;
expanded-base piles; the shape of a bored pile base; cone-
shaped expansion; specific bearing capacity of the pile.

Abstract. The aim of the paper is to study the influence
of the shape of the expanded base of a bored pile on its
specific bearing capacity. The methodology for evaluating
the effectiveness of bored piles was discussed in detail in
[1; 2]. The four most common variants of the base shape in
modern construction practice are considered. The conclusion
is made about the obvious advantage of the expanded cone-
shaped base facing downwards. This shape has an efficiency
coefficient (the ratio of the specific bearing capacity of piles
with broadening to the usual one) of 19 % or more than
others. It is noted that it is necessary to study the influence of
parameters of this type of expansion on the specific bearing
capacity of piles.

Introduction

Pile foundations made of expanded-base bored piles are one of the most common types of
foundations. However, some issues of choosing the base design of such piles remain unclear.
These include the influence of the expanded base shape on the efficiency (specific load-bearing
capacity) of these piles.

Currently, the following base shapes of bored piles are most common in construction
practice.

1. Expanded-base pile in the shape of a sphere (Franks piles, camouflage piles, etc.). This
expanded base has been known for a long time and is traditional.

2. The heel of the pile in the form of a hemisphere (TISE piles). The TISE technology uses
a foundation drill with a diameter of 0.2—0.3 m, the expansion is created by a folding plow, while
the soil is poured into the bowl of the drill.

3. The expanded base of the bored pile consists of two coaxial truncated cones connected
at the base. This expansion is obtained through the use of a special expander in the shape
of a diamond. This heel design is created by using expanders of the NIISKK (Kiev), USHN-1
(Karaganda), USG, USM-4, “Segbi”, and others. This type of base is widely found in the practice
of construction.

4. The expanded base of the bored piles of the TRIS company construction is a cone facing
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Table 1. The values of the coefficient m

X, m mg m, my, m, K

0.10 1.011 0.989 1.000 1.000 1.000
0.15 1.100 1.025 1.137 1.014 1.679
0.20 1.289 1111 1.213 1.063 2.631
0.25 1.611 1.264 1.371 1.161 3.853
0.30 2.100 1.499 1.575 1.317 5.348
0.35 2.789 1.836 1.817 1.546 7.114
0.40 3.811 2.287 2.154 1.857 9.153
0.45 4.900 2.875 2.698 2.264 11.46
0.50 6.389 3.611 3.913 2777 14.05

Table 2. Values of © = K/m depending on the radius of expansion of X

X, m e, e, 0,, e,
0.10 0.980 1.011 1.000 1.000
0.15 1.526 1.638 1.477 1.656
0.20 2.041 2.368 2.169 2.475
0.25 2.392 3.048 2.810 3.319
0.30 2.547 3.568 3.396 4.061
0.35 2.551 3.875 3.915 4.602
0.40 2.466 4.002 4.249 4.929
0.45 2.339 3.986 4.248 5.062
0.50 2.199 3.892 3.591 5.059

downwards with the base. The expanded shape is very common in construction. However, the
effectiveness of such expansion is still not clear.

Solution methodology
To evaluate the effectiveness of these structures, we use the methodology proposed in

[1; 2]. The marked expanded bases will differ by a coefficient m equal to the ratio of the volumes
of expanded — base piles to the usual one:

m=V,,IV,
Viia = Vo * Vieer

The expression for the base of the pile in the shape of a sphere will be taken by [3]:

my= V4V, =1+ 41341 - XL
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For TISE piles, with a hemisphere expansion the following expression will be used as in [1]:

my = Vg

IV, =1+ 2X°I(3r°1) - XIL.

The determination of the coefficient m, for the base shape of the NIISK structure is more
difficult due to the fact that the manufacturing technology used in shaping the upper cone is
not a straight line. Therefore, it is best to determine the size of the upper cone by geometric
constructions. The values of the coefficient m given in Table 1 were determined by this method
for an expander with a knife length equal to 0.5 m (which corresponds to the largest radius of
expansion).

The expression m for expanded base of the pile in the shape of a cone will be taken by [4]:

my =V, IV, =1+ (CIF = 3X + 2nt,

where t = 1/(3f tg a), and a is the angle between the cone generator and the vertical.

The coefficient of efficiency of the expanded base (the ratio of the specific bearing capacity

of piles with expanded base to the usual one) is equal to:
© = Kim = (Fy g/ Vi) (Fg 5 1V,),
K= Fywia Fap

Table 2 below shows the values of © = K/m depending on the radius of expansion of X.

Characteristics for calculation are accepted: soil resistance under the tip of the pile
R = 2000 kPa; along the side surface f = 28 kPa; pile length £ = 3.0 m, well radius r = 0.1 m and
a = 35°.

The analysis of Table 2 shows that the least effective shape of the expanded base is the
sphere. The shapes of a hemisphere and two coaxial truncated cones compete at different
opening angles. The shape of the cone, facing the base downwards, is the most effective form
of the heel and deserves additional research.

Conclusions

1. The most effective of the considered base shapes is a cone with the base facing down.
This design gives an increase in load-bearing capacity of 19 % compared to others.

2. It is necessary to study the parameters of this type of expansion, such as: the angle
between the cone and the vertical and the optimal radius of expansion.
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BnusHue dopmbl ylIMPEHUs Ha HeCYyLLYy CNOCOOHOCTbL OYypOHAOUBHLIX CBau
C.IN. Xonopgose, C.J1. Kpadrt, O.A. MeaHoBa, B.C. Xonogos

OrAQY BO «Cubupckuli pedeparibHbIl yHUBEPCUMEM»,
2. KpacHosipck (Poccus)

KnioueBble cnoBa un dpasbl: 6ypoHabuBHble cBau; cBan C YLUMPEHHOW NATOW; CBaMHble
dyHOaMeHTbl; yaenbHas Hecyllas CnocoOGHOCTb CBau; yluMpeHue B popme KOHyca; (hopMmbl
nATbl 6ypoHabuBHoOM cBau.

AHHoTauusa. Llenbto paboTbl sBnseTca nccnegoBaHve BrvsiHUA OpMbl NSATbI BypoHabue-
HOWM CBau Ha ee yOeribHYK HecyLlyl cnocobHocTb. MeTtoamka oueHkn adpdekTMBHOCTM Bypo-
HabKMBHbIX CBan NogpobHO paccmatpmBaeTcsa B pabotax [1; 2]. PaccmaTtpumBatoTcsa yeTbipe Hau-
Gonee pacnpocTpaHEHHbIX B COBPEMEHHOW CTPOUTENBbHOW MpakTuke BapuaHta hopMbl NATHI.
[enaeTca BbIBOA O ABHOM npeunmyLlectse (popMbl yILIMPEHUS B BUAe KOHyca, obpalleHHOro oc-
HOoBaHMEM BHU3. 3Ta hopMa UMeeT KOIPPULNEHT aPHEKTUBHOCTU (OTHOLLEHME YOENbHbBIX He-
CYyLLMX CNOCOBHOCTEN CBaw C yLumpeHneM K obbidHoM) Ha 19 % n 6onee 6onblue, YemM apyrue.

OTmevaeTca HeOBXOAMMOCTb MCCNeaoBaHUs BAUAHUS NapamMeTpoB 3TOro Tuna YLMPEHUS
Ha yaenbHY HeCyLLyt CnocOBHOCTbL CBaM.

© S.P. Kholodov, S.L. Kraft, O.A. lvanova, V.S. Kholodov, 2023
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