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Automated system of monitoring of buildings and construcions engineering status is developped. The
system permits to control the load bearing structures of a building in a real time mode. The system of
sensors and equipment for monitoring system permits to register and analyze different parameters of con-
structions (strained deformation, inclinations, deflections etc.). Special software for monitoring system is
created. The program permits to analyze and process the data, to demonstrate the results of monitoring,
to get info about real engineering status of a building (seismic strength, stability, service life, durability)
and to determine the terms of management and recommendations for efficient exploitation. There are typ-
ical instruments for math modeling of an object for making complex engineering calculations to determine
possible denial scripts and parameters of stress-strain state of constructions of an object. The model de-
termines the most critical components of a load bearing structure according to the different conditions
(seismic, wind, snow etc.). Each object is accompanied with its individual model in accordance with con-
structive defects of its construction or declines (exceptions) in the design, service life, load changes and
other parameters. The model is set up when the building or construction is being built to control its con-
structive parameters, and to analyze the results of monitoring and forecast of destructions - when the
building operates. The system compares the designed parameters of the model with the real data in real
time mode and permits to get true info about the engineering status of the building or construction, its
health, to provide the dispatch system with results demonstrated by simple semaphore signals: yellow,
green, red. The system's data is interfaced with the operative control service of the city. This permits to
reduce the risk of emergencies drastic consequences. Thus, the system permits to rate all the potential
risks, to determine the critical structures and requirements to them, monitoring and forecast of an engin-
eering status of a building or construction. The System (SMES) of monitoring of engineering services is
created. SMES allows to control the functioning of life support systems of the building and to provide the
building operating service or the municipal control service with the support when the system gets any di-
vergencies info. SMES allows to get the coordinated cooperation of the engineering services of a building
in the craunch (also caused by terroristic acts) and provides with all the necessary information about
emergency (or pre-emergency) situation to make management decisions operatively. To determine the
range of allowable values of the parameters which are controlled the math model is created. Using the
math model there may be determined the engineering services (heating system, ventilation, conditioning,
gas distribution) operating modes, their parameters, the possible sites of foreign objects locations (explo-
sion stability calculations, hazardous chemicals). System of structural monitoring and SMES are adopted
in such important building projects as: Sochi 2014 projects (venues) (Large ice hockey rink, Central
Olympic stadium, Ice arena for figure skating, Roofed skating center, Ski-Jump complex), football stadi-
ums 2018, high-rise buildings in Moscow and others. The typical tools for Antiterrorist safety system allow
to determine possible threats an terrorist acts risks, to simulate different ways of possible crunches and
terroristic threats. The simulated acts are created with modern math tools and computer modeling to de-
termine possible consequences. Based on the calculations the experts compose safety requirements for
an object and technical standards for safeguards, including requirements to SMES and to cooperation
with municipal control and dispatch services.*

Asmomamu3suposaHHasi cucmema MoHUmMopuHea 30aHull U UHXeHepHbIX construcions cmamyc pas-
sumsl. Cucmema rMo3eosisiem KOHMpPOIUpos8ame Hagpy3Ky Hecywue KOHCmpyKyuu 30aHusi 8 pexume pe-
anbHoeo spemeHu. Cucmema Oamyukos U obopydosaHusi Orisi cucmeMbl MOHUMOPUHaa 0380ssem
peaucmpuposams U aHanu3uposams pPasfuyHbie napamempbl KOHCMPYKUUU (HanpsiXeHHble deghopma-
Uuu, CKIIOHHOCMU, OMKIOHeHUs1 u m.0.). CrnieyuanbHoe npozpaMmmHoe obecriedeHue Orisi cucmemMsl Mo-
HumopuHaa bydem coslaHa. [lpocpamma rno3gorsnsem aHanuduposame u obpabamseigamb OaHHbIE, YMo-
661 MPOOeMOoHCMpPUPO8amMb pPe3yrbmamsl MOHUMOPUHaa, Ymobbl Moay4ums UHEOPMaUUo O peasibHOM
COCMOSIHUU UHXEHEPHbIX 30aHus (celicMu4yeckasi MpoYHOCMb, ycmoud4ugocmsb, 00/1208€4HOCMb, MPOY-
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HOCmb) U ornpedenumb MOYKU 3PEHUs yrpasneHuss U peKoMeHOauyuu rno aghghekmusHOU SKCryamauyuu.
Ecmb munuyHbie uHcmpymMeHmbl 051 MamemMamu4yecko20 ModesuposaHusi obbekma Orsi co30aHusi
KOMIIIeKca UH)XEHEePHbIX pacyemos, 4mobbi onpedenume 803MOXHbIe CUeHapuu ompuuaHusi u rnapa-
mMempoe8 HarpsiXXeHHO-0e¢hopMUPOBaHHO20 COCMOSIHUS KOHCMpyKyul obbekma. Modenb onpedensem
Hauboriee 8axXHbiIX KOMIIOHEHMO8 CMPYKMypbl HECYWel 8 3a8UCUMOCMU OM pas/u4yHbIX ycrosul (cel-
CcMuKa, eemep, cHee u m.0.). Kaxdbili o6bekm cornpogoxdaemcs ceoell uHOusuUdyarnbHolU mModeriu 8 Co-
omeemcmeuu ¢ KOHCMPYKMUBHbIMU degheKkmamu e20 cmpoumesibcmea Usu CHUXeHUs (UCKITHYeHUs) 8
KOHCMPYKUUU, CPOK Crlyx0bl, USBMEeHeHUs1 Hagpy3Ku u Opyaux napamempos. Modenb HacmpoeHa, kozda
30aHue usiu coopyKeHuUe 803800UMCs, YmMObbl KOHMPOIUPOBaMb €20 KOHCMPYKMUBHbLIX rapamempos,
a makxe npoaHanu3uposams pe3yfibmambsl MOHUMOPUHaa U MPO2HO3UpO8aHUs paspywieHuss - Koeda
30aHue yHKyuoHuUpyem. Cucmema cpasHugaem paspabomaHa napamempos MoOesu C peasbHbIMU
OaHHbIMU 8 pexXuMe peaslbHo20 8peMeHU U M0380Isiem MoslyHumb UCMUHHY UHGhopMayu 0 cmamyce
UHXEeHepHOo20 30aHUus Unlu COOPYKeHUS, e20 300po8bs, obecrequms cucmeMbl ducriemyepusayuu ¢ pe-
3ynbmamamu OeMOHCMpuUpyem npocmblie cueHarsbl cemaghopa: Xenmbil, 3eneHbIl, KpacHbll. [JaHHble
cucmemMbl COMPSKEHO C oriepamueHoU Crlyx06bl yripasneHusi 20po00M. Omo M03680s19em CHU3UMb PUCK
ypessblyaliHbIx cumyauuli mspkesibie nocrnedcmeus. Takum obpa3om, cucmema ro380ossiem OUeHUMb
8ce rnomeHyuasbHble PUCKU, Ornpedesiumb OMEemCMEEeHHbIX KOHCMPYKUUU U mpebosaHusi K HUM,
KOHMPOJIA U fpo2Ho3a UHXeHepHO cmamyc 30aHusi unu coopyxeHusi. Cucmema (MCIlI) MmoHumopuHaa
UHXXeHEepHbIX KoMMyHuKayuli 6ydem cosdaH. MCIT nosgonsem KoHmMposnupogams hyHKUUOHUpPO8aHUEe
cucmem xu3HeobecrieyeHusi 30aHusi u obecrieyums obcrnyxueaHue 30aHus IKCrIyamayuu unu MyHuUyU-
nanbHoU cryx6e yrnpaesneHus ¢ noddepxxkol, koada cucmema rosydaem KakoU-rubo pacxoxO0eHusl UH-
gopmayuu. MCII noseongem nosydums coanaco8aHHbIl cOmpyOHUYECmB0 UHXEHEPHbIX KOMMYHUKa-
yul 30aHusi 8 craunch (makxe 8bi38aHO MeppopucmMuUYecKue akmal) U npedocmassissem 8cto Heobxo0u -
Myt0 UHGbopMayuto 0 YpessblHaliHbIX cumyayusix (unu preemergency) cumyauyuu O MPUHAMUS yrpas-
JIeHYecKux peweHul ornepamusHo. Ymobbi onpedennumps Ouanal3oH O0MyCmuUMbIX 3HaYeHUl rnapamem-
pOo8, KOmopbie KOHMPOIUPYrMCcs Mamemamuyeckol modenu co3daHa. Vicrnonb3oeaHue mamemamuye-
cKkol modenu moxem bbimb oripedesieHa UHXEeHEPHbIX KOMMYHUKaUuul (cucmeMbl OMOIIeHUsl, 6eHMuU-
n19yuU, KOHOUUUOHUPOBaHUs, 2a3opacripedesieHusi) pexumos pabombl, ux napamempbl, 803MOXHbIE
calimbl 3apybexHbix Mecmax 06bekmos (83pbie cmabusibHOCMb pacyemos, onacHble XUMU4Yeckue ee-
wecmesa). Cucmembl cmpykmypHo20 MoHumopuHaa u MCIT npuHuMaromes 8 makux 8aXHbIX Cmpou-
merbHbIX Poekmos, kak: Coyu-2014 npoekmsi (Mecm) (Borbwol xokkelHbIl kamok fbda, LleHmparis-
Hbit Onumnudckul cmaduoH, fledosasi apeHa 0nsi ¢puaypHo2o kamaHus, Kpbimbil yeHmp KamaHus,
mpamnauH KoMmrnekc), pymbornbHbie cmaduoHbl 2018, ebicomHbix 30aHul 8 Mockee u Opyeue. Tunudy-
Hble UHCmpyMeHmbl 0711 aHmumeppopucmuyeckol cucmemsl be3ornacHocmu no380715t0m onpedesnumas
B803MOXHbIE Y2PO3bl MEePPOPUCMUYECKUX aKmoe8 PUCKU, MOOenuposame PasiudyHbIe Mymu 803MOXHO20
Xpycmum u meppopucmu4eckux yepo3. Modenupytomcs akmbl co30armcsi ¢ CO8PEMEHHbIMU Cped-
cmeamu MameMamuKku U KOMIbmMepHo20 MoodesiuposaHus Orisi orpedesieHUsi 803MOXHbIX M0ced-
cmeuli. Ha ocHosaHuu pac4emoe creyuanucmbl cocmassiom mpebosaHus K be3onacHocmu O6bek-
moe U mexHuU4Yeckux cmaHdapmos 055 2apaHmuu, 8 mom yucre mpebosaHusi kK MCIT u k compydHu4ye-
cmey ¢ MyHUyUnabHbIMU KOHMPOIbHO-OUCMemMYepCKUX Cr1yXo.

* [NepeBOA TEKCTa OCYLLECTBIIEH C NOMOLLbIO Nporpammbl Google-nepeBoguuk.

KnroyeBble cnoBa:

Interdisciplinary Approaches for the Design and Analysis of Deformation Measurements Monitoring Con-
cepts for Static and Dynamic Deformations of Engineering and Geotechnical Structures Automation of
Monitoring Measurements and Interpretation
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