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BalueHHbIe KOHCTPYKLMM B HACTOSILLLEE BPEMS MOMYYUNN LUMPOKOE NPUMEHEHME B Ka4yeCTBE KOHCTPYK-
LA PEKNaMHOro, KOMMYHKALMOHHOTO 1 3HEPreTUYecKOro HazHaueHus. B CBS3M ¢ aTMM BCTaeT BOMPOC
06 onpeneneHun 1 BLIGOPE KOHCTPYKLIMM C HaUnyYLel Hecyllei cnocoBHOCTbLIO, KOTopasi Mpy 3TOM
Oynet 06napatb napaMmeTpami, akTyanbHbIMI A5 NOTPeduTeNs, — 3CTETUYECKe CBOWCTBA, NPOCTOTa
MOHTaXa B COMOCTAB/EHUN C TPAAMLIMOHHBIMU NOAXOAAMM K KOHCTPYMPOBAHMIO. TakKe OHUM 13 BaX-
HelLLMX BOMPOCOB SBNSIETCS OrPaHMYEHIe Ha MeCTa yCTaHOBKY GallieHHbIX KOHCTPYKLMIA BBUAY 3anpeTa
WX PacrosioXeHs B 30HaX MACCOBOI0 HaXOXAEHUS IIOAEN, B MECTAX PaCMONOXEHNS KOMMYHUKALMIA.
Heo6x0aMMOCTb YCTaHOBKM OaLLEHHbIX KOHCTPYKLMIA B YCOBMSX YKa3aHHbIX OrpaHWyeHunii npreena k
BO3HUKHOBEHWIO HOBBIX KOHCTPYKTUBHBIX PELLIEHUI GYHAAMEHTOB, @ UMEHHO — GYHAAMEHTHI Gannact-
HOro TWNa, YCTaHaBNMBaEMbIE HA MOBEPXHOCTb 3eMM Ge3 OrpaHNYEHMIn Ha YCTaHOBNEHHOE Bpems. B
[iaHHOW CTaTbe NPUBEAEH aHaM3 CYLLECTBYIOLWX GYHAAMEHTOB 6annacTHOro Tna, NpeaHasHaYeHHbIX
I COOPYXXEHMIA GALLIEHHOTO TMNa.

KnioueBble cnosa: 6annacTHbIi ¢yHlJ,aMeHT, onTnMmn3aums, CToe4Hble CUCTEMbI, KOHCTPYKUUA, MO-

[YNbHOCTb.

BeepneHue

dyHmaMeHT O0aJTacCTHOTO THMA I OareH-
HBIX COOPYKEHUH SBJISIETCS OCHOBHBIM KOHCTPYK-
THUBHBIM 3JIEMEHTOM, KOTOPBI BOCIIPUHUMAET BCE
HArpy3KH OT BBIIICIICKAIIUX KOHCTPYKIIMH U pac-
TIpeIeNsIeT UX 10 OCHOBaHUI0. Takxke cOOpHO-pa3-
OopHble (hyHIAMEHTHI TO3BOJISIIOT OBICTPO U (-
(D)EKTUBHO yCTaHABJIMBATh OAIlICHHBIC KOHCTPYK-
UM B CIIOKHBIX YCIIOBUSIX TOPOJICKON 3aCTPONKHU
Ha crenn(pUYECKUX TPYHTOBBIX YCIIOBHSIX, KOTAa
pa3paboTKa OCHOBAaHUI TPYHTOB IOJ OTOpPY He-
Bo3MO)kHA. Ce0eCcTOMMOCTh €r0 M3TOTOBIICHUS B
CTPYKTYype 00IIeil CTONMOCTH OamieHHBIX COOpPY-
sxkeHnii nocrturaer 6osee 50%. B coorBeTcTBHM
C ATHM IOHUCK ONTHMAJBHOTO KOHCTPYKTHBHOI'O
pemmeHus GhyHIAMEHTa I OAIlEHHBIX COOPYXKe-
HUU SIBIISIETCS aKTyaJIbHOM 3ajjaueil B HACTOAILLEE
Bpems [3, 4].

MeTtoauka

OCO00OCHHOCTBIO COBPEMEHHBIX TCHJICHITHI BO
BBOJIMMBIX HOBBIX CTaHJApTax, Kacaroliuxcs Oa-
LIEHHBIX KOHCTPYKIUH, siBisitoTes [1, 3]:
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1. TloBblmeHHbIC TPEOOBAHUS K AEMOHTAXKY
OaleHHbIX KOHCTPYKITHMH, BKJIIOYas WX (QyHIa-
MEHTBI.

2. CHMXXEHHME MaTepHaJOeMKOCTH 3a CYET
00pa3oBaHusl MOJOCTH B KAXKIOM MOJIYJIC U 3aI10JI-
HEHMUS €€ TPYHTOM.

3. Pacnpenenenne wmacchl (QyHIAaMEHTa B
TUIaHE B COOTBETCTBUM C JICHCTBHEM MaKCUMallb-
HBIX YCHIIUM.

OcHOBHast 4acCTb

PaccMoTpuM XapakTepHbIe KOHCTPYKTHBHBIC
pEIICHUST CTPOUTENLHBIX KOHCTPYKIMU ¢ QyH/Ia-
MEHTaMH 0aJUTACTHOTO THIIA C YKa3aHUEM Heo-
CTaTKOB M MTPEUMYIIIECTB.

IlepBbIM BapHaHTOM SIBISCTCS (PYyHIaMEHT
U3 MOHOJMTHOTO 3KeJIe300eTOHa, 00J1aJarOIIMi
CYIIECTBCHHBIMHU pa3MepaMu T'€OMETPUUCCKUX H
BECOBBIX IAPaMETPOB, H3rOTABJIMBAIOLIUICS Ha
MECTE MOHTaXKa KOHCTpYyKIuH (puc. 1).

Cpenu HEIOCTAaTKOB JaHHOTO Buja (yHna-
MEHTa BBIJICJSIFOT HEBO3MOXKHOCTH €r0 TpaHC-
MOPTUPOBAHUS BBHJY 3HAYUTEIHHOH MacChl;
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Puc. 1. Tunosoi pyHoameHT 6annacTtHoro tmna

CIIO)KHOCTh JIEMOHTa)Ka; OTCYTCTBHE TPeOyeMBIX
ACTETHYECKUX CBOMCTB M3-32 HEBO3MOKHOCTH H3-
TOTOBJICHUS B 3aBOJICKHX YCJIOBHUSIX.

Bapwuant pyngamenta kommaann OOO «Cort-
Ka BBICOTOK» (pHUC. 2.) BBHINIOJHEH B BHJIE MOHO-
JUTHOTO KeJIe300€TOHHOTO OJI0Ka C aHKEPHBIMU
OonTamMu I KPEIJICHUST OTIOPHOU CTOMKH.

K OCHOBHBIM TOCTOMHCTBaM JTaHHOTO THIIA
(hyHIaMEeHTa OTHOCSITCS:

— BO3MOXKHOCTHb TPaHCIOPTHPOBAHUS H3-3a
HE3HAYUTETHHBIX BECOBBIX PA3MEPOB;

— BO3MO)KHOCTH W3TOTOBJICHUSI B 3aBOJICKHX
YCIIOBUSIX;

— MPOCTOTA JIGMOHTAXA.

Cpenu HeTOCTaTKOB MOYKHO BBIJICITHUTD:

— OrpaHWYEHUs] TI0 BeCy IS TPaHCIOPTHU-
POBKH HE TIO3BOJISIIOT UCTIONIB30BATh €T0 JIJIs yCTa-
HOBKH 000pYIOBaHUS C OOJBIION BETPOBOH IJIO-
aabio,

— HEIOCTaTOYHbIE JCTETHUECKUE CBOWCTBA.
Kak mpaBumiio, HWKHSISI 4acTh 3aKpbIBaeTCs 00-
IIMBKOM.

Tperuit Bapuant — 3T0 cOOPHO-Pa30OPHBLII
OainactHeiii GyHmaameHnT cucteMbl «Cell blocky,
COCTOSIIIUH W3 OJHOTHITHBIX JKEJIEe300€TOHHBIX
OJIOKOB, COEIMHSAEMBIX B €IMHYIO KOHCTPYKIIHIO C
MTOMOIIIBI0 BUHTOBBIX CTATBHBIX 3aTSKEK (puc. 3).

OCHOBHBIE TOCTOMHCTBA CUCTEMBI:

— yaoOCTBO MOHTa)a M JIEMOHTaXa;

— BO3MOYKHOCTH HCIIOJIb30BaHUS TOJ] CTOCY-
HO-6aJ'[O‘IHI)IC CHUCTCMbI C pa3/IMYHbBIMU pa3Mepa-
MH ¥ TabapuTaMHu U YCTaHABIMBAEMBIM 000pYyI0-
BaHHEM;

— JIOCTaTOYHBIE  ICTETHUCCKHE
BCJIC/ICTBUE U3TOTOBIICHHSI.

Heo0X0omuMOCTh MCTONTB30BAHUST  CIIOKHOTO
TEXHOJIOTUYECKOTO 00OpY/JIOBaHUS MPH MOHTAXE
KOHCTPYKIIMU (QyHIIAMEHTa SBISETCS HENOCTaT-

KadyecCTBa

KOM CHCTEMBI.

[IpoBeneHHbIl aHamU3 MO3BOJSET OIpEe-
JUTh CJCIYIOIIUE ONTUMAJIbHbIC TPEOOBaHHS K
(hyHIaMeHTy OaJIaCTHOTO THIIA:

1. dynmameHT nomkeH ObITH cOOpPHO-pas-
OOpPHBIM, U3TOTABIMBAEMBIM B 3aBOJICKHX YCIIOBU-
SIX C JIOCTATOYHBIMU 3CTETHUYCCKUMHU BHEITHUMHU
KaueCTBaMHU;

2. MoHrax dyHIaMEeHTa TOHDKEH OBITh BO3-
MOYCH 03 MPUMEHEHHUS CJIOKHOTO TEXHOJIOTHYe-
CKOTO 000PYIOBaHNS;

3. HeoOxoauma cOBpeMEHHAss MH)KEHEepHasI
METO/IMKa TMox0opa TapamMeTpoB (yHIaMEHTa
0J] Pa3JIMYHOE UH)KEHEPHOE 00OpyIOBaHKE, Ha-
BEIIMBAEMOE Ha OMOPHYIO CTONKY, MO3BOJISIONIAS
o0ecreunBaTh BBICOKUE TEXHUKO-OKOHOMUYECKHE
MoKa3aTesIy [0 pacxojy MaTepuajioB U HEOOXOu-
MBI YPOBEHb €€ HaJICKHOCTH;

Puc. 2. CtoeyHo-6anoyHaa cuctema KomnaHmm
000 «CoTka BbICOTOK>»
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Puc. 3. Cuctema c6opHo-pasbopHoro pyHaameHTa cuctemsl «Cell block».

4. Pa3mepsl (yHIAMEHTOB JOJDKHBI 00€-
CIICUMBATh MX MPUMEHCHUE /ISl OallleHHBIX KOH-
CTPYKIMI, BOCIPUHUMAIOUIUX 3HAYUTEIbHBIE BE-
TPOBBIE HATPY3KH;

5. [ns omop BO3MYIIHBIX JUHHUMA 3JIEKTPO-
repenay aKkTyaJbHBIM SIBISICTCS. KOHCTPYKTUBHOE
pemenne GyHIaMEHTOB OTOP, TTO3BOJISIOIIEE ObI-
CTPO BO3BOJUTH HOBBIE OMOPBI B TPYAHOAOCTYII-
HBIX MECTaX, B CJIOKHBIX KIIMMAaTUYECKUX YCIOBU-
SIX JJI JIMKBUAAIMU TIOCIIEICTBUI aBapuil B BUJE
MaJCHUS OTOpP OTHENBHBIX YYaCTKOB BO3IYITHBIX
JIMHUH 3JIeKTponepeaady.

Bcem BrImeniepeurcieHHBIM KPUTEPUSIM OT-
BeyaroT cOOpHO-pa3z0opHbie (yHIaMeHTH Oal-
JACTHOTO THIIA, KOTOPbIE TO3BOJISIFOT OBICTPO U
3(p(PEKTUBHO YCTAHOBHUTH BBICOTHBIC KOHCTPYK-
UM B CIIOXKHBIX YCJIOBHUSX TOPOJICKOM 3acTpoii-
KM WIN CIeNn(UIECKUX TPYHTOBBIX yCIIOBHSIX, B
CJIOXKHBIX KIMMATUYECKHUX YCIOBHSX, KOTJA pas-

paboTKa OCHOBAaHHMH TPYHTOB IO OTOPHI HEBO3-
MOYKHA.

Hwke mpencraBieHbl HECKOJIBKO BapHaHTOB
cO0opHO-pa30opHBIX (PyHIAMEHTOB, KOTOpHIE CO-
OTBETCTBYIOT NPEACTaBICHHBIM TPeOOBaHUSIM.
COopHO-pa300pHBIC 3JIEMEHTHI  PEJIaracMbIX
cucteM (yHIAMEHTOB COOMPAIOTCS M3 THUITOBBIX
OJIOKOB 110 pa3MepoB, O0ECHEYMBAIOLIMX HECY-
LIYI0 CIIOCOOHOCTH OTOP ISl PAa3IMYHBIX BETPO-
BBIX PAlOHOB U CTOEK PA3JIMYHON BBICOTHI.

[ToTpeOutenssMu  «IPORYKTa»  SABISAIOTCS
9NIEKTPOCETEBbIE KOMIIAHUH, CTPOUTENbHBIC, WH-
HOBaI[MOHHBIE KOMIIAHMHM MAaJIO OJHEPreTHKH,
pEKIIaMHOE TIPOM3BOICTBO, KOMITAaHWUH, OOCITYKH-
BAIOIIME TOPOJCKUE HIEKTPOCETH M OCBELICHUE,
JemapTaMeHThl BHELIHEro OJaroyCTpoOWCTBa H
HPEIIPHUSTHS JOPOKHO-TPAHCIOPTHOM OTPACIIH.

COopHO-pa300opHbI (PyHIaMEHT TOJ OIOpYy
peanusyeTcs CIEIyIOIMM 00pa3oM: xene300e-

1
CTanbHanA pama

DANNACTHLIA 3NEeMeHT

Puc. 4. KpecToBas pamHasi cbopka KOHCTPYKLNIA
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Puc. 5. C60pHO-pa3bopHbIr GyHAAMEHT Mo onopy: a — obwmii Bua; 6 — Bua, CBEpXY,
paspes 1-1; B — pa3pes 2-2; r — akcOHOMETPUS xene3006eToHHOro 610ka B BUAE MoJsioi
KBaZpaTHOW NPU3Mbl C pa3MepamMu HULLA «a».

TOHHBIC OJIOKM B BUJIE TOJIBIX KBAAPATHBIX TPU3M
1 ycTaHaBiIMBaIOTCSI HA OCHOBaHME M CTATHBAIOT-
csl MeXy coboii Oontamu 3, ycTaHABIMBAaEMBIE B
oTBepcTus 2 B cTeHKax npus3M. Onopa 4 ycraHas-
JMBAETCSl HA JHHIIE HEHTPAIbHON MPHU3MBI U 3a-
KpeIUIsieTcs aHKepHBIME O0NTaMu 5, a Ha ypOBHE
BEpxa MpU3MbI pacnopkamu 6. J[s MOBbILICHUS
Hecyliel crnocoOHOCTH (yHIaMEHTa Ha ONPOKH-
JbIBAaHHUE TIOJIOCTH MPU3M 3aMOJIHSAETCS CBHITYYHM
WHEPTHBIM MaTepHuaioM, Harpumep meoHem. [le-
MOHT@X ()yHIaMEHTa IMPOUCXOIUT B OOpaTHOH
MOCIIeI0BAaTEILHOCTH: CHa4aja U3 TOJIOCTeH pH-
3M yOupaercsi mebeHb 7, 3aTeM 0CBOOOXKIAIOTCS
pacrtiopku 6 u aHKepHBIC 00ITH 5 omopsl. [locie
JeMOHTaXxxa ornopsl 4 0CBOOOXKIAIOTCA OONTHI 3,
CTSATHUBAIOININE CTCHKH Ipu3M [1, 5, 8].

COopHO-pa30opHbIi (yHIAMEHT MO3BOJISET
YMEHBIIUTh €0 Maccy MpU TPaHCIIOPTHPOBAHUH
U MOHTaXe, a TAK)Ke CHU3UTh PacXo]] MaTepHaoB
U TPYAOEMKOCTb Ha KPEIJICHHE KeJIe300€TOHHBIX
OJIOKOB-TIpU3M M ONOPBL. [TaBHBIM NpeuMyIie-
CTBOM TIpeIIaraeMoro cOOpHo-pa30opHOro ¢yH-
JaMEHTa sIBJIsieTcs OBICTPOTA €ro BO3BeACHUs 0e3
MPOBEICHHUS 3EMIIIHBIX PAa0OT M BO3MOXKHOCTB
OoJiee JIErKOro JeMOHTa)xa 10 CPAaBHEHHUIO C UC-
NOJB3yeMbIMH THUNIAMH  (QyHAaMeHTOB. JlaHHas
0COOCHHOCTb JeNIaeT IPHUBJICKATEIbHBIM HCIIOJb-
30BaHME JAaHHBIX (YHAaMEHTOB B CTECHEHHBIX
(TOpOJICKUX) YCIIOBHSX, B YCIIOBHSX OTPaHUUCHHI
Ha HCIIOJIb30BAHUE 3EMJIIHBIX paloT, 1uid Obl-
CTpOM JMKBHIALMHK aBapuil yuacTtkoB BJI ¢ HeoO-
XOJMUMOCTBIO YCTAHOBKH HOBBIX OIIOpP BMECTO pa3-
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Puc. 6. MnaH, pa3pes n apMmmpoBaHne moaynei dyHaameHTa ayis 6aleHHOro CoopyXeHus

PYLICHHBIX, /Il YCTAHOBKH OIOP B yAAJIEHHBIX H
TPYIHOJOCTYIHBIX MecTax [1].

Ha puc. 5 a mokazan oOmwii BuI COOpHO-pas-
6oproro ¢yHnamenrta. Ha ¢ur. 1 mokasan otnemns-
HBIN KeNe300eTOHHBIN OJIOK B BUE IOJIOTO 3Jie-
MEHTa ¢ KBaJIpaTHbIM JHUILEM M CTCHKAMHU Kpy-
roBoro odepranus. Ha ¢ur. 3 puc. 5 m3o0paxen
noriepeunslii paspes 1-1 Ha ¢ur. 2. Ha ¢ur. 4 puc.
5 mokazaHa oropa Ha cOOpHO-paz0opHOM (yH-
nmameHnre. Ha ¢ur. 5 puc. 5 moka3an oOmuii BUA
aHkepa AJs onopsl. [lonocTu OIIOKOB 3aMOIHEHBI
VHEPTHBIM MaTEPUAIIOM 7.

Ha c6opno-pa3bopHEbIil (hyHIaMEHT B TIpee-
nax O10Ka KpyroBoro ouepranusi 1 ycraHoBieHa
omopa 4. Jlyis ycTraHOBKH ONOpPHI Ha (yHAaMEHT
KkpensiTcs ankepa S (dur. 5 puc. 5), KoTopsie Kpe-
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nsATcst 0oaTamMu 6, COSTUHSIIOIIMMU OJIOKU KPYTo-
Boro oueptanus 1 (dur. 1,4 puc. 5). CoopHo-pas-
O0pHBII (yHIAMEHT 0] OTIOpPY TTO3BOJISET YIPO-
CTUTh KpEIJICHHE OJIOKOB, UMECIOIIUX CEUCHHE
KpPYTOBOTO OYEpTaHUs, a TAKKE YIMPOCTUTh Kpe-
IJICHUE OITOP TP TIOMOIIH aHKEPHBIX YCTPOHCTB.

Jl1s TOBBIIIIEHUsT YCTOMYNBOCTH (YyHIaMEH-
Ta Ha ONPOKU/IIBAHUE MTOJIOCTH KPYTOBBIX OJIOKOB
3aIOJIHAIOTCS. HHEPTHBIM MaTepHaliOM, HallpUMeEP
ieOHeM, IECKOM U T. 1.

J1y1st O1leHKH BO3MOXKHOCTH TPUMEHEHUS KOH-
CTPYKTUBHBIX pelieHuid QyHIaMeHTOB Ha puc. 4
U 5 ObUIM BBINOJHEHBI YHCJICHHBIC HCCICAOBa-
HUS B BUJEC MX pacyeTa Ha JIEHCTBHE PacueTHBIX
BETPOBBIX HArpy30K, BbI3BIBAIOIIUX IOSIBJICHHE
pacdYeTHBIX MOMEHTOB 0 10 T™ TSI peKJIaMHBIX
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TUIOBBIX KOHCTPYKIUHU U OT 2 10 7,5 T™ JJ1s OIIop
nuauit BJI (BBICOKOBOJBTHBIX JTWHUK) OT 6 1O
10 KBr. IIpu pacderax BapbHUpOBaii BEIMUIUHY
3achINKU B mazyxu (pyrmamenta. [Ipu atom pac-
CMaTPUBAJIUCh BAPUAHThI 3aCHINKH M3 MECTHOTO
rpyHra. PacyeTHoe rpyHTa IM0J MOIOLIBOM (yH-
JAMEHTa TPUHUMAJIOCh COOTBETCTBYIOIINM HaW-
0osiee BEpOSTHOMY W HEOJIAromnpusiTHOMY BapH-
aHTY B BHJIC HACBIITHOTO rpyHTa. Tak Kak IUIaHu-
pyeTcsl MCIoNb30BaTh JaHHBINH TUN (yHIaMeHTa
10 MHOTOrpaHHble onopsl BJI, TpeOyromue st
WX ONUPAHUS U KPEIJICHHUS TPYObl TUAMETPOM OT
245 no 530 MM, ObUTH BEIOpAHBI 2 BapHUaHTa SICCK
pasmepom 0,6x0,6x0,6 M 1 1x1x1 M.

KoncTpykTuBHast cxema cOOpHO-xeIe300e-
TOHHOTO (PyHJaMEHTa MOJYJIBHOTO THIIA COCTO-
UT W3 TOJBIX MPU3MEHHBIX OJIOKOB, CTSHYTBIX
MeXIay coboi Oontamu. Pasmepsl coopyxenus
B IJIaHE cocTaBisaioT 15,274 x 13,758 M, BeIcOTa
(YyHIAMEHTHOM IUIMTHI — 1M, TONIIMHA CTCHOK
cOopHbIX ONOKOB — 150MM, TONIIMHA CTEHOK
cOopHbIX 010K0B — 150 MM [8, 9]. B nieHTpanbHbIX
0JI0KaX MPUCYTCTBYIOT OTBEPCTHS JIJISI KPETUICHHS
MauThl K (yHIaMEHTY, BO BCeX OJOKax MMeeTcs
4 oTBEepCTHS YIS CTSATUBAHUS OT/IEIBHBIX OJOKOB
MeXIy coboit Oonramu. B kauecTBe marepuaina
KOHCTPYKIIMHA HCIOJBh30BaTh OETOH Kiacca B25,
apmarypa A500, A240.

Harpy3ku Ha ¢QyHIaMeHT nepenarTcs OT
MauThl B IIEHTPAIBHYIO 4YacTh (yHIaMEHTa, KO-
Topast KECTKO 3aKperyicHa C IECThI0 COOPHBIMU
JKelle300eToHHbIMH  Oyiokamu. Ha maury nei-
CTBYIOT Harpy3ku OT BETpa, KOTOPHIC YCHUIHSIMHU

£
[PCHI(CTL 2013330 2016 1)
fosaina pepevement 15 2(C)

I R (R S N —

MepeAaloTCcsl Ha OCHOBAaHHME MauTbl. BepTukaib-
Has Harpys3ka cocTaBisieT 974 1, TOpu30HTaIbHOE
yCHJIME, BO3HHUKAIOLIEE OT AEHCTBUS BETPA Ha BCIO
JUIMHY MauThl, paBHseTcs 48 T. Ha moBepXxHOCTb
(dyHaaMeHTa IEHCTBYET Harpy3ka OT BBIIIEJICkKa-
IET0 TPYHTA TONIIUHOHN 1 M, Ha GOKOBYIO ITOBEPX-
HOCTb ()yHIaMeHTa AEHCTBYET JaBICHUE TPYHTA.

Pacuer ¢yngamenTta Obul TpOM3BEOEH C
UCIIONIb30BAaHUEM  MIPOTPAMMHOIO  KOMILIEKCa
«JIupay», B KOTOPOM peasn30BaH METO KOHEUHbIX
9JIEMEHTOB — Kak HamOoisiee 3(pQEeKTUBHBINA UYuC-
JICHHBIA METOJ PEILICHHUS 33124 MEXaHUKHU. Pe3yrb-
TaTOM MOJEIMPOBAHUS CTajla IPOCTPAHCTBEHHAsS
Hecymas cuctema (yHgamenta (puc. 9). @yn-
JaMEHTHasl IUITMTa MOAEIMPOBANACh B BHJC IUa-
CTHHYATBIX 3-XyTOJbHBIX ieMeHToB. OCHOBaHHE
3naaus 3agaHo B cucteme «JIMPA-ITPYHT»; mus
TOrO 4TOOBI OTPaHUYUTH TOPU3OHTAIIBHBIC TIEpe-
MEILECHHS COOPYKEHHUSI, UCTIONIb30BAHBI CIICIHAITb-
HBIE OZIHOY3JIOBbIC KOHEUHBIE 3JIEMEHTBI, MOJEIIH-
pyIoLIMEe TPEHHUE TPYHTA.

[lo pesynbraram pacuéra MaKcuMalbHOE 3Ha-
YeHHE BEPOSTHOIN 0CaJKH INTUTHOTO (PyHAaMEHTa,
IIOJIy4E€HHOE B IIPOTPAMMHOM KOMIIJIEKCE IIPU OC-
HOBHOM COYETaHHWHU PAcYETHBIX HArpy30K, COCTa-
BUJIO:

Sna= 83,3 MM < [S] =200 MmM.

Takum o00Opa3oM, MakcuMalbHOE 3HAYCHUE
BEPOSTHBIX AeopManuii, MOITy4YEHHBIX B MPO-
rPaMMHOM KOMILJIEKCE, TaK)Ke He MPeBhIIIaeT 3Ha-
YeHUs NPeesIbHBIX JepopMaluii OCHOBAHMUSL.

JanbHEeHMM 3TaroM pa3BUTHSI COOpHO-pa3-

Puc. 7. KOHeYHO-3neMeHTHas cxema pac4ETHOM Moaenun
dyHAaMeHTa U3 MOAYJIbHbIX 9IEMEHTOB
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OOpHBIX (DYHIIAMEHTOB OyleT pelieHHEe, COCTOsI-
mec B YMCHBIICHUN 4YHCJIa 6OHTOB B KpPCIJICHUHN
0JIOKOB, a TAKXKE B YIPOIICHUN KPETUICHHS aHKEP-
HBIX YCTPOUCTB K COOPHO-Pa30OpHOit omope.

BbiBOAbI

ITo pesynbraraM NpPOBEICHHBIX YHCICHHBIX
UCCIIeIOBaHUM pa3pabOTaHHBIX YMCICHHBIX MO-
Jenelt cOOpHO-pa300PHBIX (PYHIAMEHTOB MOXKHO
CAeJaTh CIEIYIOLUINE BbIBOIBL:

1. PaccmorpenHnsie B pabote mMoxenu coop-
HO-Pa300pHBIX 0AJUIACTHBIX (YHAaMEHTOB M3 I10-
JIBIX KPYTIIBIX TIPU3M TTO3BOJISIFOT X MCIIONB30BaTh
B KauecTBe (DyHAaMEHTOB OIIOPHBIX KOHCTPYKIMH
NpY PacueTHBIX MOMEHTaxX B JIuanazoHe ot 1 1o
7.5 ™. K aTOMY KJ1acCy KOHCTPYKLIMI MOXHO OT-
HECTH MacCy LIMPOKO HCIOJIb3YeMbIX KOHCTPYK-
LM, BKJIIOYAIOIHUX B Ce0S CTONOBI OCBEIEHNS,
WH(POPMAIMOHHBIE TOPOKHBIC YKA3aTeIH, CTOIOBI
JUHUHN d7IEKTporiepeaad BeICOTOH 10 11 M MomHo-
cteio 10 10 KBT. [Ipu yBenuueHun KoInyecTBa
COOPHBIX 3J1€MEHTOB /10 16 (4x4) BO3MOXHO TpH-
MeHeHue (yHJaMEHTOB JaHHOTO THUMA ISl pe-
KJIAMHBIX LIUTOB.

2. IlpoBeneHHble WCCICOOBAHHS BIMSIHUS
(akTopa IUIOTHOCTH 3aCBIKH IOJIOCTEH cOOp-
HO-pa300OpHBIX (PYHIAMEHTOB ITOKA3JIH CYIIIe-
CTBEHHOE BIIMSIHHE (PAKTOpa INIOTHOCTH 3aCHIITKU
(yHIaMEHTOB Ha UX HECYLIYIO CIIOCOOHOCTD. [Jist
paccMOTPEHHBIX MOjeJIel YBEIMYCHUE IIOTHO-

CTH 3aCBIIIKA OT HEIUIOTHOTO TPYHTa, KPYIHOTO
rpaBusi (1000kr/M*) 10 yIJIOTHEHHOrO TpPyHTa
(1600 kr/M?) TIpHUBENO K YBETMUYCHHUIO BEITUUNHBI
pacyeTHOro MOMEHTA, BOCIPUHUMAEMOro QyHa-
MEHTOM, B 2 pa3za.

3. Ilpu omnpejeleHUH BIHUSHUS pacyerT-
HOTO CONPOTHUBICHHUS TPYHTA MOJ HOAOLIBON
¢yHIaMEeHTa Ha BEJIMYHUHY PAacyeTHOIO MOMEH-
Ta, BOCIPUHUMAEMOTro (QYHJAaMEHTOM, BBISBUIH
CYLIECTBEHHOE BIIMSHUE AaHHOTO (axrtopa. W3-
MEHEHHE PAacue€THOTO CONPOTUBICHHS TPYHTA OT
1 Kr/cm? (crmabbiiit HaCBITHOM TPYHT) 10 3 KI/cMm?
(TPYHT C XOpOIIUMH CPEIHHMHU MO TPOYHOCTU
XapaKTEePUCTUKAMHU) NPUBOAMIO K YBEIHYCHUIO
pacueTHOro MOMEHTa, BOCIPHUHHUMAaeMOoro (yH-
nameHtoMm, B 1.5 pasa. [lansblil daktop aenaet
AKTyaJIbHBIM NIPOBEICHUE CHELMAIBHBIX TEXHO-
JIOTUYECKUX MEPONPUSITHI B BUAE YIUIOTHEHHS
IpyHTa B 30HE YCTaHOBKH COOpHO-pa30OpHOTO
dbyHnamMenra.

4. TlpuBeneHO YMCIEHHOE MOJAEIMPOBAHHE
U KOHCTPYKTHBHBIE OCOOCHHOCTH HW3TOTOBIICHUS
¥ MOHTaXka (pyHJaMeHTa, peaar30BaHHOTO 10 Ta-
TeHTy 2633604 «COopHO-pa300pHEI QyHIaMEHT
MO OMOpBD» MOA PEalbHYI0 OAallHIO BBICOTON
30 METpoB M MOIIHOCTHIO BETPOIEKTPHUUECKOM
ycranoBku 150 xB. Pe3symbrar cocrowt B TOM,
YTOOBI IMOBBICUTh HECYIIYIO CIIOCOOHOCTH (yH-
namenta Ha 20%, yBETHMUUTH MPOYHOCTDH, YIIPO-
CTUTh MOHTa)K KOHCTPYKITHH.
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DESIGN FEATURES OF BALLAST TYPE FOUNDATIONS
FOR TOWER STRUCTURES

L. A. Tokareva', Yu. M. Strelkov?, L.S. Sabitov?, R.D. Khusainov?
3 Kazan Federal University, Kazan, Russia
1234 Kazan State Power Engineering University, Kazan, Russia

Tower structures are currently widely used as structures for advertising, communication and energy
purposes. Inconnectionwith this, the question arises of determining and choosing a structure with the best
load-bearing capacity, which at the same time will have parameters that are relevant to the consumer -
aesthetic properties, ease of installation in comparison with traditional design approaches. Also, one
of the most important issues is the restriction on the installation sites of tower structures in view of the
prohibition of their location in areas of mass presence of people, in the locations of communications. The
need to install rack structures under the conditions of these restrictions has led to the emergence of new
design solutions for foundations, namely, ballast-type foundations installed on the surface of the earth
without restrictions for a set time. This article provides an analysis of existing ballast-type foundations
intended for tower-type structures.

Keywords: ballast foundation, optimization, rack systems, design, modularity.
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