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L4

1. BBenenune
[Io TexHWMYeCKOMY 3aJaHUI0 Ha NPOEKTUPOBAHUE IPELYyCMATPUBACTCS

CTPOUTEIBCTBO BETPOBOM AIEKTPUUECKON CTAHIIMK YCTaHOBIECHHOW MOIIHOCTBHIO
50,05 MBt Ha Teppuropun KpacHOapMENCKOro MYHUIHMINAIBHOIO panloHa
Camapckoii 06J1acTu.

[IpoekT BeTpOBOW AJIEKTPUUYECKON CTaHIMU pEaM3yeTcs C BhbIIEJIECHUEM 3X
ATamoB padoT. B maHHOM TOME TaHbBI PEIICHUS 110 TPEThEMY dTaIy.

B cootBerctBuu ¢ Texnuueckum 3ananueM BOC umeer |l (HopManbHBIi)
YPOBEHb OTBETCTBEHHOCTH.

Hactosmuii oTuer pa3paboTaH Ha OCHOBAaHWU OTYETOB IO pE3yJibTaTaM
uHxeHepHo-reonornyeckux(B2C000107.356.3-UT'N), WHXEHEPHO-
DKOJIOTHYECKUX (BBC000107.356.3-11BN) 151 WHKEHEPHO-
ruapomereoposiorndeckux uspickanuii (B2C000107.356.3-MII'MI), BINOIHEHHBIX

00O «EPCM Cubupn» B 2021 1.
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2. O01ue 1aHHbIE

2.1. OcHoBHbIe XapakTepucTuku BOY
3amanueM Ha npoekThupoBaHue oObekTa: «I['paxmanckas BOC. Berposas

QJICKTPHUYICCKasd CTaHIusAd, BHYTPHUILIOIIAI0OYHBIC ABTOMOOMJILHBIE

50,05 MBtT B

JTOPOTH»

YCTAaHOBJICHHOM  MOIIHOCTBIO Camapckoii  obnactu

MIPETyCMaTPUBACTCS MMPOCKTUPOBAHUE M CTPOUTEIBCTBO BETPOBOM AIEKTPHUCCKON
CTAaHIIUM  yCTaHOBJEHHOM  MomrHOocThO 50,05 MBT Ha  Teppuropuu
Kpacnoapmeiickoro MyHunumnaipHoro paiiona Camapckoir obmactu. B manHom
ToMe paccMmarpuBaercsi pacueT BOY NoNe 1-11 BeTpoBBIX 3SHEPreTUYECKUX

yctaHoBok (BOY);

S I | | Y

Puc. 4-1. Nabapumb! KOHCMpYKYuUU

1 BbicoTa cTynuusl 87 M 2 lnamerp: 126 m

Betposuepreruueckue ycranoBku (BOY) mogenu Vestas V126-4,55 MBT —
TEXHOJIOTUYECKOe 000pyI0BaHUE, «OAllIEeHHOTOy» TUMa. TpyOuaTas OaliHs 13 CTaau
BBICOTOM 84,6 M, BKJIFOUAET MOILEMHHUK JJI1 00CTy)KUBaHus. BricoTa 10 ocu poTopa
87 M. Ha Oammne ycranaBnuBaeTcsi BeTpoBas TypOuHa. Bce ycrtaHaBimBaeMoe

obopynoBanue ceprudumnmpoBano. dynmament BOY — nmauTHO-cBaitHbIN, pa3Mep B

miaHe cocTaBisieT 18 M, cBaiiHO€ OCHOBaHUE BBIOJIHEHO C NPUMEHEHUEM
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Ls_

OypoHaOMBHBIX JKeJIe300€TOHHBIX cBail muamerpoM 1200 MM, TITyOMHOM 3aJT0KCHUS

ISITBI CBBU OT 17 10 23 M.

2.2. XapakTepucTUKa palioHa CTPOUTEIbCTBA
B apMuHHMCTpaTUBHOM OTHOIIEHUHU PaloH pabOT HAXOUTCS B

Kpacnoapmeiickom paitone Camapckoit o0mactu 0113 CETBCKOTO MTOCEICHUS

['paxganckuii. MecTomnosoKeHne NCCaeayeMoro yyacTka paboT MprUBEICHO Ha

pucynke Pucynox 1.

Pucynox 1. YuacTtok mpoeKTHpOBaHUS.

U3M.

Kon.yy
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Kinumarnuyeckue yciaoBusi

Knumar Tepputopun yMepeHHbI KOHTUHEHTANbHBIN. 3UMa X0JI0/IHAsL, JIETO
*apkoe. Ha paccmatpuBaeMoii TEpPUTOPUN BBIICTSIOTCA TPU KIIMMAaTUYECKHE
30HBI: IOCTATOYHOI'O YBJIAXKHEHUS (JIECHAS), YMEPEHHOTO YBIaKHEHUS
(JiecocTenHast), HEJOCTATOUHOIO YBIIAXKHEHUS U 3aCyIIIMBast (CTENHas U
MOyIyCThIHHAS). PactipeiesieHre 0caikoB HOCUT IIMPOTHBIN XapakTep. 3uMOin
npeo0IaaloT BETPA I0KHOU YETBEPTH, JIETOM MPEUMYIIIECTBEHHO CEBEPHBIE,
ceBepo-3anajHble, 0TYaCTH 3anagnbie. CpeHss rojoBas TeMIlepaTypa BO31yXa
paBHa mwitoc 4,7° C.

B cootBercTBuu ¢ CII 131.13330.2018 paccmaTtpuBaeMasi TEppUTOPUS
OTHOCHUTCS K KJIMMaTuuyeckomy noapaiiony |l B nns crpoutenscTa. 30Ha cyxas.

B cootBercTBUn 'OCT 15150-69 xnumar paiioHa TEIUIbIA yMEPEHHBII.

Cpennsig rogoBas TeMnepaTrypa Bo3ayxa pasHa mitoc 4,7 °© C, camoro
xosiogHoro Mecsna (dhepasib) munyc 12,4 ° C, camoro Terioro (utoiib) mitoc 21,2 °
CAOcontoTHbI MakcuMyM coctaBui o 42,5° C (02.08.2010), abcomtoTHbII
MUHUMYM — MuHYC 47,3° C (21.01.1942).

Cpennsisi MUHMMaJIbHAS TEMIIEpaTypa BO3Iyxa HauboJiee X0JIOAHOTO MecsIia
munyc 17,2 ° C; cpenHssi MakCUMalbHas TeMIIepaTypa Bo3ayXa Hanbosee Terioro
Mecsna miroc 27,6 ° C.

B cootBercTBuu ¢ 11.5.5.3 CII 22.13330.2016 HOpMaTHBHAs TIIyOHHA
CE30HHOT'O MPOMEP3aHUsI TPYHTOB COCTABUT:

CYTJIMHKY U TiinHa 149 cM;

CyIech, IECKU MEJIKHUE U TbLIeBaThie 182 cM;

MIECKU TPABEIMUCTHIE, KPYIHBIE U CPEIHEW KPYITHOCTH 195 cm;

KPYyITHOOOJIOMOYHBIE TPYHTHI 221 cM.

B Tedenue Bcero roja HajJ uzyyaeMon TeppUTOpUEH MpeodaagatoT BeTpa
I0ro-3anagHoi yetsepTu. CpenHsis rogoBasi CKOpOCTh BeTpa paBHa 2,7 m/c.
HauGonbime 3HaueHns CKOPOCTH BETPA B TOJI0BOM pacTpe/ieICHUN HaOII01at0TCs
B JiekaOpe, ssHBape u arpere.

B cootercTBuu ¢ CII 20.13330.2016 yuacTok u3bickanuil pacrosiosxeH B 1|
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BETPOBOM PaMOHE.

B cooterctBuu ¢ CII 20.13330.2016 yuactok u3bickanuii pacnososxes B 111
CHEroBOM paitone. HopmaTtuBHOE 3HaU€HUE BECa CHETOBOrO MOKpoBa Ha 1 M2
TrOPU30HTATBHON MOBEPXHOCTH 3eMiu cocTaBisieT 1,5 klla.

B cootBetrcTBUu ¢ CII 20.13330.2016 yuacTok u3bickaHui pacnosoxkeH Bo |
royionéaHom paitone. HopMaTuBHOE 3HaUEHUE TOJIIUHBI CTEHKH TOJIONENA,
MIPEBBIIAEMOE B CPETHEM OJIMH Pa3 B 5 JIET, HA DJIIEMEHTaxX KPyrOBOI0 CEYEHUS
JAAMETPOM S5 MM, PACTIOJIOKEHHBIX Ha BbICOTE 10 M HaJ MOBEPXHOCTHIO 3EMIIH,

cocTtaButT 10 mM.

Penbed

PaccmaTpuBaeMsblil palioH pacnosioxeH Ha JeBoOepexbe p. Bonru (3aBomkbe)
Y TIPEJICTABIIAECT COOOW OPEBHIOKO NOIMHY peku. C BOCTOKA paBHUHBI 3aBOJIKbS,
10’)kHee p. Kamel, orpannunBaer byryneMmuHcko-benedeeBckasi BO3BBIILIEHHOCTD, K
fory ot peku bosbiioi Kunens — O6muii CoIpT, pa3neneHHbli Ha MHOYKECTBO
yBasioB. MaccuB byrynbmuHcko-benedeeBckoi BO3BBINIEHHOCTH BbicoTOM 200-
250 M, pacuieHeH IyOokuMu JoauHaMu pek. Ooiee najgeHue BpicoT ChIPTOBOTO
3aBOJIKbS MPOUCXOAMT K 10Ty U 3anany. Hanbonpime BeicoThl Oosee 200 m
HaOJII0AA0TCS B BEpXOBBAX pek Maioro u bonsioro Upruzos, YanaeBku u
Bbysynyka. CeIpTbI-yBaJibl, paCWICHEHHBIE PEYHBIMU JOJUHAMHU, UMEIOT
ACMMMETPHUYHBIE CKJIOHBI: FO)KHBIE - KDYThIE U KOPOTKHE, CEBEPHBIE - IIOJIOTHE U
LIUPOKHE.

Teppurtopust Mmexty noiauHoi p. Boiru u ckiaonamu O6mero Ceipta —
cinaboBosHKCTas paBHUHA (ChIpTOBasi paBHMHA 3aBOJIKbA) ¢ yBanamu. [llupokue
JOJIUHBI PEK YEPENYIOTCS C MIIOCKUMU YBAJTUCTBIMU MEXIYypeUbsiMH, a0COJIIOTHAs
BBICOTa KOTOPBIX O0BIYHO He mpeBbiiaeT 160 M; B BepXoBbsiX p. Yarpbl
nocturaer 184 m. LlenTpanbHas yacTh MaccuBa c1ab0 BOJHHUCTAs!, OKPaUHHAS —
Oonee yBanucTas.

Jonuna pexu Bonru npeacrasisier co0oil cuctemy teppac: 1-s BO3BbIIIAETCA

HaJl TOMMOM Ha 5 M, CJIOKEHA MECKaMH, CO CTApULIAMH U TPSAJIaMHU; 2-51 OTIEIIAETCS
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ycrynoMm 10-20 M, TOBEpXHOCTh POBHAs, IIMPUHOM Ha ceBepe 10 30 km; 3-5 ¢
BOJIHUCTBIM peJIbe()OM, CII0KEHA CYTJIMHKAMU U TIIMHUCTHIMU ITECKAMHU.
HusMenHoe 3aBOM&KbE CI05KEHO MOIIHBIM CJIOEM ChIPTOBBIX TJIHH.
B reomopdonorunyeckoM OTHOIIEHUH YYACTOK U3bICKAHUM PACIIONIOKEH Y
MOTHOXbSI CEBepO-3anmagHbIX CKI0HOB KamenHnoro Creipra. AGCOIIOTHBIC OTMETKU

KosieomoTesa ot 98,61M no 141,64.

['maponornyueckas xapakTepUCTHKA

['uaporpaduueckas ceTh palioHa N3BICKAHWM OXBaTHIBACT 0ACCEHHBI
J1eBOOEpEKHBIX TPUTOKOB p. Bonry, Bnanatomux B Kyiiosimesckoe, CapatoBckoe
u Bonrorpaackoe Bomoxpanwiuma. Hanbolsiee KpynHBIMU SIBISIOTCS PEKH
bonbmoit Yepemman, Cok, Camapa, Hanmaeska, Mansiii Uprus, bonsinoit Uprus.

JI0JIMHBI pEeK TO0CTATOYHO XOPOLIO BhIpAXKEHHBIE, OOBIYHO TpanelenaalIbHbIE,
C IIUPOKUM MOMMEHHBIM THOM. B oTporax byrynemuncko-benedeeBckoi
BO3BBIIICHHOCTH JJOJIMHBI OoJiee ri1y0oKHe, ¢ U3pe3aHHbIMU OBparamu ckioHamu. K
10ry ot OacceitHa p. Camapbl CKJIOHBI JOJUH MOJIOTHE, TOCTENEHHO CIUBAIOIINECS
C MPUJIETAIOLIEH MECTHOCTBIO; B BEPXOBBSIX PEK, OEPYILIUX HAYAJIO C OTPOTOB
O6mero CeipTa, AOTUHBI UMEIOT YETKUE OUepTaHUsl. Peku B OCHOBHOM
XapaKTepU3yrTCsl HEOOJIbIIMMH YKJIOHAMH, MeHee 3%o; B BO3BBIIICHHBIX pailoHaX
5%0-10%o.

Cxnonsl CeIpTOB M OKpanHHbIE YacTH ChIPTOBOM paBHUHBI U3PE3aHBbI
r1yOOKMMU U Y3KUMHU JiomrHaMu. [Ipu HapylieHHOM J€PHOBOM IOKPOBE
BCTPEYAIOTCS pacTylue oBparu riyouHoun 10 10-15 M ¢ BeICOKUMH U
OOpBIBUCTHIMU CKJIOHAMU. B 11€710M, 3p03MOHHBIN pa3MbIB U CMBIB TOBEPXHOCTH
MPOTEKaeT cliabo, TyCTOTa OBpaKHO-0amouHoOM ceTu He npebimaeT 0,4 kM / km2.

O3epa npeacTaBieHbl MPEUMYIIECTBEHHO CTAPULIAMH HA IPEBHUX MOWMax
OOJBIINX PEK.

Haubonee 6aronpusiTHbie yCIOBUS MOA3EMHOTO CTOKA B PEKH OTMEYAIOTCS
JU1s1 0acCEeMHOB, PacONOKEHHBIX Ha 3aNaJHBIX CKJIOHaX ByryibMHHCKO-

benebeeBckoii Bo3BbieHHOCTH U O611ero CripTa, T1e TPYHTOBBIE BOBI
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IPUYPOYEHBI COOTBETCTBEHHO K BEPXHEIEPMCKUM TIIMHUCTO-KapOOHATHBIM
OTJIOKEHUSM Ka3aHCKOI'O sIpyca U B CPEHE- U BEPXHEIOPCKUX KapOOHATHBIX
OTJIOXKEeHUX; TTyonHa 3aneranus 10-20 M; ko3pPUIUEHT MOA3EMHOTO CTOKA 2-
7%.

Ha teppuropun CeipToBO€ 3aBOIKBE TPYHTOBBIE BOJIBI IPHYPOUYEHBI K
IUTMOLIEHOBBIM NIECYAHO-TJIMHUCTBIM OTJIOXKEHUSM, TITyOMHA 3ajleraHusl 4acTo
MeHee 3 M. [IepBblil IOCTOSIHHBIN BOJOHOCHBIM TOPU30HT XapaKTEPHU3YETCs
koa(durmmenTom moazeMHoro croka mexnee 1%.

VY4acTok U3bICKaHUH pacnoJioKeH Ha paBoOepexbe p. Uarpa, B BepxHeM eé

TCUCHHU.

Harpy3ku

Cornacno npunoxenuro E, CII1 20.13330.2016 «Harpy3ku u Bo3geiCTBUA»
JUTS y9aCTKa W3BICKAHUN IPUHUMAIOTCS CIETYIOIINE PAOHBI:

[To pacueTHOMY 3HaueHHIO Beca cHeroBoro nmokpona — Il (kapra 1)

ITo naBnenuto Betpa — IV (kapra 2r).

[To Tonmuue crenku rononeaa — I (kapra 3a).
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L.

I'eoiormyeckoe CTpoeHHe IJIOIIAAKHA

N3 onucaHHBIX B re0JI0r0-IUTOJIOTMYECKOM pa3pe3e CIOEB B J1abopaTopuu
U3YYaJIMCh BCE TPYHTHI, 3asieratomme 10 riryounsl 40,00 M. Ha ocHoBaHuM aHanusa
pe3yJIbTaTOB CTAaTUCTUYECKOM OOpabOTKM IOoKa3aTele (PU3HKO-MEXaHUUYECKUX
coiictB ['OCT 20522-2012 u B COOTBETCTBHM C KJjacCH(pHUKAIMEH TPYHTOB IO
['OCT 25100-2011 Beigenens cnenytomue UI™I:

B npenenax ciuos-11 — UI'D He BbIaensics;

B npeaenax cios-1 Beienien UI'D - 1 — cyrMHOK TshHKENbld MbLUIEBATHINA
TBEPJI0M KOHCHUCTEHIIMHU MPOCATOYHBIN, HE3aCOJICHHBIN, HeHaOyxaromuid; p = 1,80
r/cm3, Enpua. = 23,5MlIla, EBoa.=13,0MIla, ¢ =24 0, C = 13xkI]a;

B mpezaenax ciosi-3 BeigenieH MID - 3 — CyriIMHOK TSDKEbIA MbLIEBATHIN
MOJTYTBEPIOM KOHCHCTEHIIUHU HEMPOCAIOYHBIN, HE3aCOJICHHBIN HEHAOYXaloIIui; p
= 1,95 r/cm3, E = 24,5 MIla, ¢ =210, C =21 «lla;

B npenenax ciosi-3a Beiaened MI'D — 3a — cyrMHOK JIErKnid MbUIEBAThIN
MOJTYTBEPIOM KOHCHCTEHIIUHM HETPOCAIOYHBIN, HE3aCOJICHHBINM HEHAOYXaloIui; p
=2,02 /cm3, E = 24,3 MIla, ¢ =23 0, C =19 «lla;

B mpenenax ciosi-5 BeiaeneH MI'D-5 - rimHa jerkas mepuieBaTas TBEPAOU
KOHCHCTEHIIUH HETIPOCaI0YHas, He3aCoJICHHasl, HeHa0yxarommasi; p = 1,95 r/cm3,

E =25,6 MIla, 9 = 19 0, C = 53kI]a;

B Iipejenax ciaos-6 BeigeneH MID-6 — nmecok Menkuii cpeaHel TIOTHOCTH
OJTHOPOJHBIN MaJIO# cTeneHu BomoHackimeHus; ¢ = 0,60,

E = 30,8MlI]a, ¢ = 34,20;

B npenenax ciosi-/ BeiaeneH MID — 7 — CyrauHOK JIETKUH TMeCYaHUCTHIM
TBEP/I0M KOHCUCTEHIIMH HETIPOCAI0YHbIH, He3aCOJIeHHBIN HeHa0yxatowmii, p = 1,92
r/cm3, E =21,5 Mlla, ¢ =24 0, C =28 kl]a.

B npenenax cnoeB 2,4,6a UHXXEHEPHO-T€OJOTUYECKUN SJIEMEHTHI HE
BBIJICTISTUCh B CBSI3M  C  HEOOJBIION MOIIHOCTBIO W JIOKAIBHBIM — PEAKUM
pacpoCTpaHEHUEM B IMpejienax MIOIIa 0K U3bICKaHUH.

BenoMocTs HOpMaTHUBHBIX M PACYETHBIX ITOKA3aTENEH CBOMCTB IPYHTOB

npuBezeHa B Tabmuie 2.
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7|

IoaTonjaenue

N3 5K30T€HHBIX HHXXEHEPHO-TEOJOTHYECKUX IIPOILECCOB B IMpeaenax
UCCIIEyEMON TEPPUTOPUU OTMEYAIOTCSI BO3MOXKHOE PAa3BUTHE  CJIEAYIOIINX
MIPOIIECCOB:

Cormacuo CIT 11-105-97 4. II mpun. U yuactku ycranoBku B2V 1, 2, 5, 6,
7, 8, 10 mpum npOEKTHpPYyEeMBIX TIyOWHAX 3aJOKEHUS (YHIAMEHTOB HMEIOT
CIICAYIOIIUE KPUTEPHH: 110 HAIMYUIO Mpoliecca moarorieHus — [ (MoaTomnieHHsbIe),
M0 YCIOBHUSIM pa3BUTHsi Tiporiecca — |-A (OATOIUIEHHBIE B €CTECTBEHHBIX
YCJIOBHSIX ), TIO BpeMeHHU pa3BuTus rpoiecca — |-A-1 (mocTossHHO MOATOIICHHBIE).

I110CKOCTHOM CMBIB BO3MOXKEH B IpEEax BCEro ydacTKa U3BICKAHUW U
npuieratomux Tepputopusix. OCHOBHBIMU (aKTOpaMU aKTHUBHU3AIMHU YKa3aHHOTO
npolecca SBJISETCS CHITHE JIEpHA B pe3yJIbTaTe€ XO3SUCTBEHHON IEATEILHOCTU
YeJIOBEKa.

®oHoBas cedicMuyeckass MHTEHCMBHOCTh mo kaptam OCP 2016r (CII
14.13330.2018) B cooTBeTCTBUU C KapToit A — MeHee 6 6aioB, b - MmeHee 6 6aios,
C — 7 6annoB o mkane MSK-64. [Ipu ecrecTBeHHOM BIaXHOCTH rpyHTHl W'D —1-
3,3a,5,6,7 otHOCsTCA KO I KaTeropuu rpyHTOB IO CEMCMUYECKUM CBOMCTBAM.

CellCMUYHOCTD

CeiicMuueckasi MHTEHCMBHOCTD B Oamiax mkainsl MSK-64 nmpuHuMaercs 1o

CII 14.13330.2014 «CTpoUTENbCTBO B CEUCMHUYECKUX pailoHaX» Ha OCHOBE
KOMIUIEKTa KapT o0IIero ceicMudeckoro paitonnpoBanus tepputopuu OCP-2016.
@doHoBas celicMuueckas WHTEHCUBHOCTh 1o kaptam OCP 2016r (CII
14.13330.2018) B cooTBEeTCTBUU C KapToil A — MeHee 6 6aioB, b - MmeHee 6 6aios,
C — 7 6annoB o mkane MSK-64. [Ipu ecrecTBeHHOM BIaXHOCTH rpyHTHl MT™D —1-

3,3a,5,6,7 otHOCsTCs KO Il KaTeropuu rpyHTOB 10 CEMCMUYECKUM CBOMCTBAM.

Crnenndudeckue rpyHThbl.

Ha mnmomranke cTpouTenscTBa K CHENU(PUYSCKAM TPYHTaM OTHECEHBI

npocagounbie rpyHThl UT'D-1.
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Bzam uHB N°

[lodn. u dama

L5

IIpocagounbie TPyHTHI IPEACTABIEHBI CYTJIMHKOM TSKEIIBIM JKEITO-O0YyphIM,
MaKpOIIOPUCTBIM, TBUIEBATBIM OT TBEPAOM A0 MOJYTBEPJIOH KOHCHUCTCHIIUU C
PEAKMMU BKITIOYCHUSMHU KapOOHATOB U KOPHSIMHU PACTCHHIA, .

BcekpriThl B MecTax B MecTtax ycraHoBku BOY 3, 5-10, 12-16, 19, 20,
ABJISIIOTCSL OCHOBAHUEM JIJISI JIMHEWHBIX COOPYKEHHUI (aBTOMOOWJIbHBIE JOPOTH,
kabenpHbIe TUHUA 1 BOJIC).

HNurepBan pacnpoctpanenusi coctapisier oT 0,30-0,70m nmo 1,30-20,60Mm.
MomHocTs TpocagouHoM Tonmm coctasisieT ot 0,70m go 20,10m.

IIpocamounbie TPYHTHI MIPECTABIICHBI:

UT'D - 1 — CYyrauHOKOM TSDKENIBIM TBIJICBATHIM TBEPAOW KOHCHUCTEHIIMH
MIPOCAOYHBIM, HE3acOJCHHBIM, HeHaOyxarommM;, p = 1,80 r/cm3, Enpum. =
23,5Mlla, Eron.=13,0MlIla, ¢ =24 0, C = 13kI]a.

B cootBerctBum ¢ I'OCT 25100-2011 cpennee HadaibHOE MPOCATOYHOE
nasnenue Psl =0,179 Mmna, otHocuTenbHas aedopmainus npocaaoyHoctu €sl =

0,016 g.e. rpyHT ci1abonpocaOuHbIN.

I'pyHTOBBIE BOABI
[Ipm OypeHWH CKBaXMH HA y9acTKE W3BICKAHUH TPYHTOBBIC BOJIBI OBLIH
BCKPBITHI Ha yuacTkax ycraHoBku BOVY 1,2,5,6,7,8,10, 11 ycraHoBuIuCh Ha ri1yOuHe
3,50-18,20m (abc.ot™. 92,01-134,44m). PacmpocTpaHeHue TPYHTOBBIX BOJ B
npeJenax oAk 3bICKaHUH OTpaskeHo B Tadiuiie 3.

Tabnuna 2— PacipocTpanenne rpyHTOBBIX BOJ B Mpefenax miomaaok BOY

Ne BDOY No ckBaKMH VI'B a0C.0TMETKHU

1 52,52n11,52n2 4.90-6.50 127.29-129.08
2 51,51n11,51 12 12.60 128.95-129.51
5 26,2611,2612 7.10-7.50 139.68-140.07
6 25,25n11,25n02 5.50-6.00 130.27-130.72
7 27,2711,27n2 5.00-9.20 137.33-141.08
8 20,2011,2012 5.40-5.60 138.22-138.45
10 49,4911,4912 3.30-3.50 123.74-124.62
11 48 32.50 85.86
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Lss

['pynTOBBIE BOABI HEHaMopHbIe. BogoBMenaronmmMu nopoiaMu SBISIOTCS
rpyHTbl UI'D 3,5,6a. PernoHanbHblii BOJOYNOP HE BCKPHIT.

Ce3onHOC KOJIcOaHHE YPOBHS TOI3EMHBIX BOJ 10 PETHOHAIBHBIM JaHHBIM
coctasisiet 1,00-1,50 M. OO01iero nmojibeMa ypoBHS TPYHTOBBIX BOJT HE 0KHIAETCS.

I'pyHTOBBIE BOBI HE COAEPIKAT arPECCUBHOM YIJIEKUCIOTHI. HearpeccruBHbI
no coaepxanuro eakux menouei (Nat++K+ - 235 Mr/n) u Marae3suanbHbIX coyel
(Mg 669 mr/m), no BogopoaHoMy nokasatento (pH 6,8) u GukapOboHaTHOM IIeI0YN
(HCO3- 1,23mr-3kB/n). Ilo coaepxanuio xiopumoB (CL- 1584mr/im) k apmatype
KeIe300€TOHHBIX KOHCTPYKIMWA HEArpecCHUBHBI MPU MOCTOSIHHOM TOTPYXEHUU U
CPEIHEAarpeCcCUBHBl  MEPUOAUYECKOM  CMAYUMBAHUMU. ['pyHTOBBIE  BOJIBI
CUJILHOArpeCCUBHBI IO COJIepkKaHUIO cyJbpaToB kK Mapkam W4, W6, WS,
HearpeccuBHBI K Mapke W10-W14 u W16-W20 6eToHOB Ha OPTIAH/LIEMEHTE 110
'OCT 10178, TOCT 31108. CnaboarpecCuBHbBI MO COJAEPKAHUIO CYJIb(PATOB K
mapkam W4, nearpeccuBHbl k Mapke W6, W8, W10-W14, W16-W20 6eToHOB Ha

nopmiraganemente mo I'OCT 10178, 'OCT 31108 ¢ coaepxanuem B kimHKepe C3 S
He Oonee 65%, C3A - He Oomee 7%, C:A+C4AF - He Oomnee 22% wu

INIJTAKOIIOPTIIAHAOCMCHTY . K octanbHBIM OEMCHTaM U MapKaM HCArpCCCHUBHBI.
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B3C000107.356.3.1.3-1/102-PP1

Uzm. | Kon.yd| /lucm | N°dok.| [Todn. | Aama




2.3. MaTtepuaJjibl

Lz

Tabmuna 3 - Martepuansl hyHIamMeHTa

U3M.

Kon.yd| /lucm | N2dox.

[Todn.

fAama

O6o3HaueHue 3HayeHue [Tpumeuanue
XapaKTePUCTUKU
beron B35
Ep 34500 MIla MOJTyJIb YIPYTOCTH
Ry 19,5 Mlla cKaTue 0ceBoe (IMPU3MEHHas MPOYHOCTh)
Rt 1,30 MIla pacTsKEHHE 0CEBOE (PacueTHOE)
Ron 25,5 Mlla CKaTue 0ceBoe (IMpU3MEHHAs MPOYHOCTH)
Rt ser 1,95 MIla pacTsKEHUE 0CeBOE (HOPMATHBHOE)
beron B40
Ep 36000 MIla MOJIyJIb YIIPYTOCTH
Re 22,0 Mlla cKaTue 0ceBoe (IpU3MEHHas MPOYHOCTB)
Ryt 1,4 MIla pPacCTSHKEHHE 0CeBOE (pacueTHOeR)
Robn 29,0 MIla ckaTue oceBoe (MpU3MEHHas MPOYHOCTB)
Rot,ser 2,1 MIla pacTsHKEHHE 0ceBOE (HOPMATHBHOE)
Apmarypa kimacca A240
Er 200000 MITa | MOy b YIIPYTOCTH
Rs,n 240 MIIa HOPMAaTUBHOE 3HAUYCHUE COIPOTUBIICHUS
Rs 210 MIIa pacuyeTHOE 3HAaYECHUE CONPOTUBIICHUSA
pacyeTHOE 3HAUEHUE COMPOTUBIICHUS
RS.X 170 MlIa
’ XOMYTOB M OTOTHYTBIX CTE€PHKHEN
Apmarypa kimacca AS00C
E, 200000 MITa | MOIy/b YIPYTOCTH
Rs,n 500 MIIa HOPMATHUBHOE 3HAUYECHUE COIPOTUBIICHUS
. Rs 435 Mlla pacueTHOE 3HAUCHUE COMPOTUBIICHUS
=
3 pacueTHOE 3HAYCHUE COMPOTUBIICHUS
§ Rs.x 300 Mlla
« ’ XOMYTOB U OTOTHYTBIX CTEPKHEU
S
S}
g
2
r§
$
& B3C000107.356.3.1.3-U/102-PP1
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[lodn. u dama

WHB. N2 nodn

3. Harpy3ku

3.1 IlocTosiHHBIE
1. CoOctBennblii Bec BDY — yuuThiBaeTcss B Harpyskax, BbIJaHHBIX

noctaBimukoM BOY (cMm. [Ipunoxenue 1).

2. CoOcTBEeHHBIN BeC IPyHTa Ha ycTymnax GyHIaMeHTa.
Qrp = Vrp * h
T w
Yrp = 1,6 - —5 — yZie/IbHBIN BeC TPYHTA
M

h — BeICOTA I'PYHTA 34CBIIIKH.

3.2 Okcmiayarauusa BOY
HopmaTuBHBIE Harpy3ku B ypoBHE 00pe3a (pyHIAaMeHTa MPUHATHI COTJIACHO

UCXOHBIX JJAHHBIX BBIJAHHBIX MIOCTABIIMKOM 000pyaoBaHus Vestas
(ITpunosxxenue 1).
PacyeTHbIe 3HAUCHUS HATPY30K TOTYUYCHBI:
Fqg=v5F
I'ne:
Fq4 - pacueTHOE 3HAUEHUE HATPY3KH;
Y - K0dbduument 6e30MacHOCTH NpUHUMAETCs cornacHo Ipunoxenns 1;

F}, - HOpMaTUBHOE 3HaYEHUE HATPY3KHU.

/lucm
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Blade 1

HO : Fixed tower system at base level

Zz

i

' HO

/7 .
Pucynoxk 1 — Cuctema koopauHaT

3.3 /st pacuera Ha BBIHOCJIMBOCTh
Harpy3sku npunstel cornacuo [Ipunoxenus 1 «Harpysku Ha dyHIaMEHTY.

3.4. KoappuumeHTHI HATEKHOCTH
|. KoadurmeHT Haie:)KHOCTH K COOCTBEHHOMY BECY IPYHTA:

- Y y4eTe Harpy3Kku, Kak HeOnaronpusitHas — 1,15,

- IPU y4eTe Harpy3Ku, kak OnaromnpusitHas — 0,9.

Il. Koaddunments! k Harpy3kam npuHsaTel cornacHo ['OCT P 54418.1-2012
(MDK 61400-1:2005), CIT 20.13330.2016 wu Ilpunoxenus 1 «Harpy3ku Ha
byHIaMEHTY.

Y5 — KOOQDUIMEHT HAIEIKHOCTH

. ¥, - xoapdumuent 06e30macHOCTH s MaTepuana — YUYUThIBAeTCA
JEUCTBYHOIIMMHA HOpMaMu PO.

IV. ¥, - k03pdunmeHT 6e30MacHOCTH YUUTHIBAIOIIMNA MOCIEACTBUS OTKa3a.

/lucm
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Bzam uHB N°

[lodn. u dama

[ 20,

Cornacuo n. 7.6.1.2 TOCT P 54418.1-2012 ¢pyHmameHT OTHOCUTCS K dJIEMEHTaM 2-
ro kjacca (He MpefoXpaHsieMbIil 3JIEMEHT KOHCTPYKIIMH, OTKa3 KOTOPOTO MOMXET
MPUBECTH K OTKa3y OCHOBHBIX dacte BDYVY). Illapumanbneiii ko3dduimeHt
0€30MacHOCTH YUUTHIBAIOIIHMM MOCIEACTBUS PABEH:

- ISl pacyeTa Mo NpOYHOCTHU U TpemuHOoCcTOUKOoCTH 1,0;

- ISl pacyeTa Ha yCTaJOCTHOE pa3pyuieHue 1,15.

3.5. CoueraHusi HArPy30K
PacueTHble coueTaHus YCUIUMH U MEPEMEIICHUN OT BCEX BUIOB HArpy3okK

BBINOJTHSIOTCS B porpaMMHoM komruiekce SCAD Office cum. pucynok 2, 3.

h M
3arpyxeHun
YUACTEYKIT B rPyNNOBLX oNepaLmMax .
GBI 3:;;):::::9 Ha1meHoBaHHe THN 3arpy#eHns Bua Harpyzsu SHEIOIE 06 YB = — Ha’;,UEB)O?HUC
beAnHe Baaumouc 1
3arpyseH1e eMEeHHble
iz B PC HUA  KIKOYEHWS Lomacrens ™
1 I CB MNocToAHHLIE Harf ™ | Bec GeToHHeX (N ™~ i | | | = | 11
2 =] = IpyHT MNoCTOAHHLIE Harf ™ | [PYHTEl HACKINHL] i | = = = = 1,15
3 = = ~ ~ = = = = = 0,9
4 = = ~ ~ = = = = o 0,9
5 T I 206 KpaTKoBpeMeHHs| ™~ | [dpyrue w2 = = = = - 1,35
6 ~ =i 93 KpaTkoBpeMeHHs| ™~ | Apyrie v| [ o 5] i | =IP 1,35
7 T I 307 KpaTKoBpeMeHHs ™~ | [pyrue b = = = = = 1,1
8 - = 26 KpaTkoBpeMeHHs| ™~ | Apyrie v| [ o 5] i | =IB 1,35
9 T I 153 KpaTKoBpeMeHHs ™~ | [pyrue b = = = = = 1,1
10 - I 121 KpaTkoBpeMeHHs| ™~ | Apyrie v| [ o 5] i | = 1.1
11 T I 133 KpaTKoBpeMeHHs| ™~ | [dpyrue w2 = = = = - 11
12 = I 200 KpaTkoBpeMeHHs ™ | pyrie v| [ o ~ i | b 1,35
13 = = a7 KpaTKoBpeMeHHb| ~ | [pyrue e = = - = 1 1,35
[ ]
JleakTnenpoeats [Lepeso PCY 3arpyxeHns HE MOMYT BXOAWTL B COUETAHWA Be3 3arpymeHnii Ynanexne PCY
3arpyseHne
Lar opueHTaLnn NIOWAA0K NPH aHaIn3e niacTuH 15 ~ | rpa
= OTyer
MNapameTpel CEAZM 3arpy:eHuit THNEI COOPYXEHWI (NpK yueTe ceicMuKK)
CNUCOK 3NIEMEHTOB YHUpMKALNA ObfbeguHeHue ConyTcrene @ TpaxaaHCKKe W NPOMBILLIEHHBIE
OTpaHCI‘IUpTHbIE
[pynnel B3anMOMCKNHIUEHHE KpaHsl

& oK X OTMeHa @ Cripaeka

Pucynok 2 - PacueTHble coueTaHus yCUINNM U IEPEMELIEHUN
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¥ BzavMOoMCKNHOYaOWME 3arpyKeHna

X

HauMeHoBaHWE > ] 7 ) 9 10 | 11 | 12 | 13
5 206 oM E M e E
6 93 - e | e e e E
7 307 o | = HMoE E EH E E
8 |26 o e | = M OE EH E =
g [153 M| | e | = ® | E | e
10 (121 e E e = w | e =
11 133 AR AR R ¥ | =
12 200 e E e e E E =
13 |87 M oE E M E E O e
[« O
[v] Bee
v’ OK @Cnpam{a

X OTMeHa

Pucynok 3 - B3anmounckiouaronme 3arpyKeHus
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22,

4. PacueT KOHCTPYKIUM
B mnpenctaBieHHOM OTYETE BBINOJIHEH pacyeT CBAaWHOTO OCHOBAHHS H

poctBepka BOY Nol-11.

Kounctpykuus dynnamenta pazpaboTaHa AJisg ONUpaHUs HAa HETO BETPOBOM
yctaHoBku. ComnpspxkeHue OamHu BOY u QyHIaMeHTa BBINOJHEHO € MOMOIIBIO
aHKEPHOTO YCTPOMCTBA 3aBOJICKON TOTOBHOCTH.

@yH/IaMEHT YCTAHOBKM MMEET CBailHOe ocHOBaHHE. CBau — OypOHAOMBHBIE.
PoctBepk BOY coCTONT U3 INIMTHOW YacTHU U MbEAECTAIA.

[InuTHAs 4acTh B MIIaHE KPYTJIOM (hOPMBI, IO BHICOTE IEPEMEHHOTO TUaMETpa
ot 18000 MM B ocHOBaHuu 10 5700 MM B BEpIIMHE. B monepeyHoM ce4eHnH BBICOTA
IMTHOU yacTu uaMensercs ot 1500 mum (y kpasi) 1o 3955 (B 1ieHTpe).

[Ibenectan pocTBepka B IU1aHe Kpyriou Qopmbl, auamerpom 5700 Mm.
BricoTa cocraBnser 3955 mm.

B cBsI3u ¢ BBICOKON arpecCMBHOCTBIO T'PYHTOB M BO3MOKHBIM IOSIBICHUEM
TPYHTOBBIX BOJ B 30HE POCTBEPKOB, /Uit HuX mpuHiaT 6etoH B40 F150 W10 mo
['OCT 22266-2013.

ApmupoBanue (GyHIAaMEHTOB TMPEAYCMOTPEHO OTACIbHBIMH CTEPKHAMHU
xiacca AS00C m A240. [ImameTpbl apmaTypbl IPUHATBL B COOTBETCTBUHM C
pacueramu. Cxema apMUPOBAHUS MIPUHSATA PATUATBEHO - TUaMeTpabHasl.

Bepxuuit 06pe3 pyHmamMeHTa B COOTBETCTBHH ¢ 3aanreM Ha 300MM MOIHST
HaJl OTMETKOW INIAHUPOBKH.

Lentpsl cBait pynmamenta BOY pacmosokeHbl 0 OKPY>KHOCTH TUAMETPOM
16000. CBan umerot nuametp 1200 MM, TTosTHAS TMHA CBal MPUHATA B 3aBUCUMOCTH
OT T'€OJIOTHYECKUX YCIIOBHUH TIIOMAI0K OT 17 M 110 23 M.

beron cBait npunsar 6eron B35 F150 W10 no I'OCT 22266-2015. Apmarypa
cait — AS00C, A240.

B cooTBeTcTBHM € Te€OJIOTHYECKUMHU H3BICKAHUSIMH, B Kau€CTBE HECYILETrO

IpyHTa OCHOBaHUs HpUHAT rpyHT UI'D-5 (rnmHa yierkas mpuieBaTast TBEpaas) s

B2V 2,6, 7, §;
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rpyHT UI'3-3 (CyriauHOK TshKesblid OT TBEPIOTO 10 MOayTBepaoro) ais BOY

1,3,4,6,9, 10, 11.

1-1

MeonozuMeckul pazpes B34 1

KoH
[ZERT TN

1,000

1540

131,00

128.00

128.00

127,00

126,00

125,00

12400

125.00

122.00

1140

121.00

180

113490

11740

11840

11540

114400

11300

11240

11160

11090

10,00

108,00

107.00

108.00

105.00

18,00

— \Wg
wm 193.650H) o -
o
g 5 .
g L
1:3.3:52- 03 ; ;é
=2 2
g 109392242 ;n;__gi’;mf;
5 5)_fiQ 5 :
106.65 = 27.0 ; 106,55 %27 0
= 52711
ﬂ;i’? ——- c?za.eil

Pucynox 4 — UnxenepHo-reosoruueckuii paspes BOVY 1

4.1. Onucanue pacyeTHOM CXeMbI

4.1.1. KoHe4yHO-3/IeMeHTHAasI MOJ1eJIb
bamnas BOY xecTko Kpenurcs Ha MOHOJMTHBIM CBalHBIM (YHAAMEHT C

G

IIOMOIIIBIO aHKepHOﬁ KOP3HWHEBI YCTaHOBHeHHOfI B TCJIO POCTBCPKA U HAJIC)KHO B HCM

3akperieHHOM. KOHCTpyKTHMBHasg cxeMa COOpyKeHUsI — CBOOOJHBIN BBEpXY

KECTKUM CTep>KEHb 3alleMJICHHBIA B ()yHAAMEHTE, C HEypPaBHOBEIIEHHOW Maccou

U3M.

Kon.yy

/lucm

Negok.
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fAama
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[ 24

BETPOYCTAHOBKM B BEpXHEM cedyeHuu. [IpocTpaHCTBEHHas HEW3MEHAEMOCTb WU
nomnepeyHass KecTKocTh BDY olecriedeHa COOCTBEHHBIMU —TEXHHUYECKUMU
napamMeTpaMu M HaJeKHOCTBIO 3aKperuieHus (yHIaMeHTa B TPyHTE. Y CTaHOBKa
COBMECTHO C AHKEpPHON KOP3MHON CcepTHU(PUIMPOBaHA, YeM IOJTBEPKICHA ee
TEXHUYECKas TMPOYHOCTh M HAASKHOCTh. J[ns pa3paboTku  (PyHIaMEHTOB
CONIPOBOJMWTENIbHAA ~ JIOKYMEHTAIlMsl HAa  YCTAaHOBKY  COJIEPKUT  HArpy3KH,
nepeaaBacMbie Ha (PyHIAMEHT B PA3IMYHBIX COYETAHUSIX, HA OCHOBAHHHU KOTOPBIX
3aMpOEKTUPOBAHBI (PYHIAMEHTHI.

[IpocTpancTBeHHasl pacueTHasi cxXxeMa MPEeACTaBIsIeT COOOM IUIaCTHHYATO-
CTEp>KHEBYIO Mojienb (pyHaameHnTa. CBau 3aMOJIEIMPOBAHBI AJIEMEHTaMHU 5 THUIA
MPOCTPAHCTBEHHBIN CTEPHKEHB, POCTBEPK dNIeMeHTaMu 44 Tuna 3-X yroJbHbIMA U 4-
x yrompHbiMU KD o6omouku. PacueTHass cxemMa (QyHIaMeHTa C yKa3aHUEM
Ha3HAYEHHBIX KECTKOCTEHN MPECTABIICHA HA PUCYHKE O.

Harpy3sku oT yCTaHOBKH NPUKJIIAIBIBAIOTCS B TOUKE, Haxoadencs Ha 200 mm
BBIIIIE MOBEPXHOCTU 00pe3a PyHaaMeHTa (B COOTBETCTBHH € 3a/IaHUEM MTOCTaBIIUKA
YCTAaHOBKH) U MEPENAIOTCA Ha )KECTKYIO BCTaBKY yepe3 TBepAoe Teo. C moMouiso
MIPUMEHEHUS JKECTKON BCTABKU MOJIETIUPYETCS paclpeeseHrne Harpy3ku ot BOY Ha

aHKEPHYIO KOP3HHY, a 3aT€M Ha TeJI0 POCTBEpKa.

/lucm
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PI/ICYHOK 5 - PacueTHas cxema (I)YHI[aMeHTa C Ha3HAYCHHBIMH KCCTKOCTAMU
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4.1.2. IlpunsiTbie pa3Mepbl CeYeHU I

3000

1500 950 |/

|
/]

1205

1000 | 4055
|
\\\\\\\ 2850
$1000
duamemp
apmMupobaHus
A500C ¢20
#1200 16 wm
BemoH B35
a0
AZ240 ¢10** & chemg do
waz 200 MM pa0cHeu
apMamupsl

Monoca - 10x100

Pucynok 7 — PacuetHble ceueHust k0 pocTBepka 1 OypoHaOMBHOM CBau
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4.2. PacyeTrbl KOHCTPYKIUIA
4.2.1. Pacuer ¢pyHgaMmeHTa Ha CBallHOM OCHOBAaHUM

4.2.1.1. Pacuer Hecyuieii cnocOOHOCTH CBAH
Pacuer npencrasien st pynnamenta BOY Nel. Pesynbrarsl pacuera mo

HecyIel criocooHocTr cBaii BOY 2-11 cBesieHbl B TaOIMITy.

OnpedeleAde HecVIIeH cnocobHOocTH cBam BOY 1

d=12 m - muameTp (cTopoHa) cBaH
h = 171 ™ - FTI}TGHHR 3aT0KCHHA HHKHETO KOHIIA CBaH

lg = 14,35™ - nouHAa cBaH OT MOJOMIBE! POCTBEpPKA

A=1,131 M - nnomans MOMEPEYHOro ce9YeHHA CBaH

U = 3,77 M - NSPHMETP NONEPEUHOID CEYSHHA CBaH

- PacueTHOE CONPOTHBIEHHE IPYHTA M0 HHKHHM KOHIIOM OYypOBOH

R= 2010 ¥Ma  pon (n7.2.7 CII 24.13330.2011)

OnHcaHHe CJI0EB TPYHTA:

O0Imee KOIHYECTEO CIIOEE IPYHTA [10 IE0I0rHUSCKOH CKBAKHHE, IPOHICHHEIE CBACH, HX
TOJIIIHHEL, M, 4 TAKKE II0KA33aTellb TEKYYECTH OT IIOJOIIBEI POCTBEPKA:

hl‘_‘..l'IU - IL =
1 14,35 1 0

KosdduuneHT ycroBui paboTh OTASIBHEIX IPOHIeHEIX CBAAMH ¢I0EB IPyHTA
(mo Tabum. 7.6 CIT 24 13330.2011)

Yer =
| 1] 0,7]

KoaddunuenTt yerosnii paboTE TPYHTOB OCHOBAHHA 110 DOKOBOI TOBEPXHOCTH CBAH
(n.6.6.1 Tabmx. 6 CII 26.1330.2012)

Yep_r
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Onpenenenne HecymeH CIOCOOHOCTH CBAH M0 $OKOBOH MOBEPXHOCTH

OnHcaHAe CI0EE I'PYHTA E NIpeejax JJJHHBI CEAH C YIETOM paaﬁnﬂmn HX TOJIIHH Ha

BeJIHYHHY HEe IPEBHIMANIIYID 2M
PaccTosannA oT miaHHpOBOYHOH — PaccTosHHA OT

[OBEPXHOCTH J0 IIEHTPOB IUTAaHHPOBOYTHOMH
TAKECTH CIOEB MOBEPXHOCTH 10
2,65 MOJ0IIBE CBaH

16,9 M

TommuHer cno€s rpyHTa B
[TpefeIax ATHHEI CBaH

M hI.I,T_C..I'I = 4,65 M
6,65
8,65

10,65

12,65

14,65

0,35 15,825

2 17
2 19
1,85 20,925

hcn =

hl‘l(],.'l =

Bod | P [ B B R [ B2

Kospdumment yenosuii  KosdduureHT yeIosHil paboTh cloes

paboTEI CTI0EB [PYHTA TPYHIA
(. 6.6.1 Tabm. 6 CIT 26.13330.2012)

0 0,7 1
IL = Yef = Yepf =

[IokazaTens TEKYICCTH CJI0C

PacueTHbIE CONMPOTHBICHHA M0 DOKOBOI MOBepXHOCTH cBaH (o Tadur. 7.3 CIT24.13330.2011)

65

65
fi - 65 kla

65

- K03 HIIHEHT yeI0BHH padOTEL CBAH: B CIyYac OMHPAHHA €€ Ha
[JIHHHCTHIE TPYHTEL €O CTENEHB0 BraxkHoeTH Sr<(0.85 u Ha 1ecoBEIE TPYHTH
- ye=0.8: B ocTaneHx coyuaax - ye=1.0 (n. 7.2.2 CII 24.13330.2011)

Yco = 08 . xosdduument yerosmit pabots (Tabdm. 2 CIT 26.13330.2012)

Ye om

= 0,8 - xo3dduHeHT yeI0BHH pabOTHI CBAH B IPYHTE: 1A CBA IIOTPYKaEeMBIX
B TPYHT Ha I'TyOHHY MeHee 4M, y, = 0,6; Ha rmyOHHy 4M 1 Donee ¥, =
0,8 — a7 BeeX COOPYKEHHI, KPOME ONOP BO3AYIIHEIX JTHHHH
5IEKTPONepPeIad, A1 KOTOPEIX Ko3(hdHIHEHTH NIPHHHMAIOT B
COOTBETCTBHH ¢ pasgerom 14 (n.7.2.5 CII 24.13330.2011)

Tr:_su,:

- ko3¢ pHIHEHT yeIoBHI pabOTEI IPYHTA MO HHKHHM KOHLIOM CBAaH
NPHHHMAIOT 1 BO BeexX cIydadx. 3a HCKITIOUEHHEM cBall ¢ KaMy(IeTHEIMH
YIIHPEHHAMH H OYpOHHBEKIIHOHHEIX cBail

Yer = 1

g = 1,4 - O nmbumx COOPYECHHH IPH JH00M BHIC POCTESCPKA H BHCAYHX CBal H
CBafAX CTOHKAX, BOCIIPHHHMAKINHX BELISPIrHBAIOINYK HAIPY3KY,
K03 PHIHEHT NPHHHMAIOT B 3aBHCHMOCTH OT 9HCIA cBail B pyHIaMeHTe.
Koadduunent pasen 1.4 npu konuuectse ceaii domnee 20.

/lucm
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1 - K03 (pHIHEHTH! YCI0BHI paboTEI IPYHTOB OCHOBAHHA 0] HHKHHM

Yer R = KkoHIoM cBaH (1. 6.6.1 CII 26.13330.2012)

[IpenenpHOE cONPOTHBISHHE CBAH HA CIEMMAarITVE Harpysky (d. 7.8 CII

de = Ve o * Ve * \}fﬂ_ﬂ * Vepg * R+A+u= Z (]"'r:p_f[- #® Vnﬂo'rf[, *Vef, # fi * hm[,) =3693 T
i
[IpenenpHOE CONPOTHBISHHE CBAH HA BELAEPrHBAKOIIVIO Harpysky (db. 7.11 u 7.14
CII24.13330.2011)

ngup' = Ve sug # Ve, *U* z (]"cp_ff * ]"n.lm'rf[, *Vef; * fi * hc.ni) =h88.«400 T

i

Oﬂpﬂﬂ CIICHHC MAaCCEI CBAaH.:

T
Geg e = L1 = 2,5F eA=l,=43542 T - Macca NpH CKATHH

T
(e pac = 0,9 * 2,5 e Axleg =35625 1 - Macca NpH pPacTAKCHHHA

PacuyeTHas HAarpy3ikEa Ha CEAH) IIPH BAABTHEAHHES

F
N, =—=— 7638 T - (¢. 7.2 CI1 24.13330.2011)

c.q

PacueTtHasz Harpyi3ka Ha CBaly. YVEBCIHYCHHAA Ha SHAYCHHE €€ coDCTBEHHOIO Beca (Ha

BELIEpTHBAHHE)
dBEu[,EI

Noean = » + Gegpac = 134,6 T - (¢. 7.2 CII1 24.13330.2011)
c.g

JUTs TTOATBEPKIAEHUST HECVIIEW CHOCOOHOCTH CBal HA CKAMAOUIVIO U

BBIACPTHUBAIOMINC HAI'PpyY3KHM PCKOMCHAYCTCA IMTPOBCCTH CTATHYCCKMC HMCIIBITAHMA

CBail.

Jlist ompenenieHrs yCWIMA B TOJIOBaX CBall s Kaxaoro ¢GyHIaMeHTa B
nporpammuom komiuiekce SCAD Office BoinosiHeHa OTAeIbHAs pacyeTHAs CXeMa ¢
3aJIaHUEM  TPYHTOBBIX  YCJIOBUM  COOTBETCTBYIOIIMX  PaCCUUTHIBAEMOMY
bynmamenty. B Buay TOro, 4YTO KOHCTPYKIIMS COOPY>KEHUS HWJISHTUYHA U
MPOUCXOJIUT U3MEHEHHE TOJIbKO TPYHTOBBIX YCJIOBHH, YCWIHMS B TOJIOBax CBai
MPUBEJICHHBIC SBIAIOTCA MAaKCUMaJIbHBIMU, TaK KakK OH HWMEET HauxyJIlue
TPYHTOBBIE yCIIOBUS JJiA paOOThI CBai, KaK MO HECYIEH CIOCOOHOCTH, TaK W TO

YCTOMYMBOCTH OCHOBAHMS OKPYAIOILIETO CBAIO.
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OHpCI[eJ'ICHI/IG YCI/IJII/Iﬁ B TOJOBaxX CBall BBINOJHEHO B ImporpaMmMHOM

komruiekce SCAD Office.

&Py X
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Pucynox 9. PCY MuHUMAaNbHBIX IPOIOIBHBIX YCHIINN B TOJIOBAX CBai

MaxkcruMmasbHasi BepTHKalIbHAs Harpy3Ka Ha roJioBy cBau cocTasiser -228,0 T.

Pucynok 8. PCY makcumanbHBIX MPOAOJBHBIX YCHIIMI B TOJIOBAaX CBaii

\ s
= Ll
HE = B
16
I
kH kH

» [ -1273.16 -1201.79 131" [0
» [ -1201.79 -1130,42 128" [0
» [ -1130.42 -1059,04 125 [0
# O] -1059,04 987,67 146" [

| 4 [ 98767 9163 139 [

 [J-a163  -84432 1507
» []-844382 -77355 141°[_
» []-77368 -70218 48 [
* [J-70218 6308 57 [
* []-630.8 55943 68 [
» [0 55943 -48806 66 [0
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» Il 27394 20256 33
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MuHuManbHas BepTUKalIbHAsI HArpYy3Ka Ha TOJIOBY cBau coctaiser -13,1 T.

[ 33
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Tabmuma 5 - CBogHas Tabauia Hecylel CloCOOHOCTH CBail 10 TPYHTY

OtmeTka Hecymas Pacuernsbie ycunus

% nATHI cBaM, | Juamerp CHOC;)OG?S;IZE;BM B CBasix
M M CcBau, M

Nexar, | Nount | Noxar,m | Nowat
1 17 1,2 263,8 134,6 -228,0 -13,1
2 20 1,2 295,6 153,5 -228,0 -13,1
3 19 1,2 298,5 156,4 -228,0 -13,1
4 17 1,2 285,4 143,3 -228,0 -13,1
5 23 1,2 339,8 188,0 -228,0 -13,1
6 21 1,2 304,5 137,2 -228,0 -13,1
7 22 1,2 311,5 156,5 -228,0 -13,1
8 18 1,2 271,4 136,8 -228,0 -13,1
9 17 1,2 296,8 154,7 -228,0 -13,1
10 17 1,2 296,8 154,6 -228,0 -13,1
11 22 1,2 339,7 184,7 -228,0 -13,1

Hecymaﬂ CITOCOOHOCTh CBall MocyuTaHa Oe3 yqéTa HX B€Ca, T.K. BCC cBau

YUTEH B JEUCTBYIOIIUX PACUETHBIX yCHIHSIX.

U3M.

Kon.yy| /lucm

Negok.

[Todn.

fAama
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4.2.1.2. Pacuyer cBau Ha COBMECTHOE /ieliCTBHE BePTHUKAJIbLHOI,
TOPU3OHTAJIBHOM CHJI 1 MOMEHTA

Jlnst pganHOTO BHMIA pacdyeTa BbIOpaHa cBau  (PyHIAMEHTa, WMEIOIIHC
MaKCUMAaJIbHYIO Pe3yJIbTUPYIOIIYIO ITOMEPEUYHYIO CHITy 1 MOMEHT.
Veume JHageHHe, T
N -228
Mx 61,2
My -27.7
Qv 56,4
Qx 30,9
Broa pacueTHBIX JAHHBIX /15 OOpeJeeTeHHs VCHIHHA B CBae
IIpogonsHEIE VCHINA B CBATX B VPOBHE MOJOIIEER! POCTEEPEA:
Nea= -228 T
[lonepednsie VCHIHA B CBae B YPOBHE MOJOIIBEl POCTEEPKA
Qz= 309 T Qy= 564 T
MomeHT B CBae B VPOEHE MOJOIIEEI POCTBEPKA:
Me=612 T My=-27.7 T
Ounpenenenne Harpy30K HA CBAK0
YpoeeHs 0TEETCTREHHOCTH = 'HopMamsHeni"
Tun dvanamenta = "OxuopaaHeni”
d=12 ™ - OHAMETD
I'myOuHa, mo KoTopoil onpegeraeTca KoaddHIHEHT NIPONOPIHOHATEHOCTH:
hy, =35d+1 5= 357 M - (. .4, CII 50-102-2003)
:z Nrp = 1 - KONMHYECTEC CIIOSE MPYHTA Ha royoHHe hy,
S
E [Tommmxarommit koaddrument (Ilpanoxenna B, B 5 CIT 24 .13330.2011)
o = (0,57988
§
3
5
N
B
2 /lucm
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kH
K= 6000 i koaddHHeET mponopoHoHATEHOCTH 110 Tabm. B.1, CIT 24.13330.2011
Kaace beroma =B35

Ep = 34500 MIla - MOIYIE YVIPYTocTH betoHa, (Tadbn 611, CII63.13330.2012)
m-dt
I = o1 = 10,174x 108 cm* - MOMeHT HHEPITHH NOTepedHOrC Ce9eHHA CEAH
b, = (d + 1m) ifd= 08m - YCIOEHAA ITHPHHA CBaH, M, IPHHHMAEMAT
(1,5d +0,5m) ifd< 08m paEHOH: 14 cEail-000ToYeK, A TACKS CBaH-

CTIOIOOE H HADHEHBIX H OYPOBELX CBAH C
muameTpoM cTeoaok oT (8 v u bomee bp =

(d + 1) M. a 114 OCTATEHEIX EHIOE H
pasMepor cederuii ceait by, = (1,5d + 0,5) a:
w113, CIT 50-102-2003

1
03274 - ko3t dumsent gedopmarm (¢ J1.8, CIT 50-102-2003)

PacueTsl ceafi mo OpeleIEHEIM COCTOSHHAM JEVX TPV CIeVET BEIIOIHATE ¢ HCOOIEIOBAHHEM
3HAYCHHHA TPHEEISHHOH [TvOHEEL DOTPVREHNA CEAH B TPVHT

I=14.35m 1Hz- gefcTEHTEIRHAA [TYOHHA NOTPYXEHHA CEaH (e¢ HEKHETO KOHIA) B TPYHT
H JeACTEHTENEHAS [TYOHHA PACTIONOXEHHS CeTeHNY CEAaH B TPVHTE,
COOTESTCTEEHHO OTCUHTEIEAEMELE OT MOBEPXHOCTH MPVHTA IIPH EEICOKOM
POCTEEpES HIN OT NOJOMIEL POCTEEPEA [IPH HEZKOM POCTEEPEE, M;

I'=1-a, = 4 69795  mpHREeIeHHAR ITYDHHA IIOTPYAEHHA CBAH B TPYHT

ly = ) ™ [OIHHA V9ACTKA CEAH, M, PAEHAA PACCTOAHHED OT IIOJOMIEE] POCTECDEA 10
TNIOEEPXHOCTH TPVHTA M0 POCTESPKOM,

E
§
Q
g
S
g
2 /lucm
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

Ompannie cean = onHpaHHEe CEAH HA JHCHEPCHEIH TPYHT

= 2,441
By = 1.621 -Despazvepusle KoaddHEIEeHTEL, mpimEmvaenere mo Tadm, 2 CIT 50-
_ 102-2003
Cq = 1,751
1 4 M
EqH = —5—— Ao = 0,198 x107*- - - TOPHI0HTATRHOE MEPEMEITEHHE
" - Ep -1 ceenm, ot camer HO=1 ( ¢. 114,
CIT 50-102-2003)
1
EMH = —35 o "Bo=  0.043 x107%.= - YTOII HOBOPOTA CEYEHHA, OT CHIEL
e - Ep -1 HO=1 ( puc. ] 2.a.¢.]1.15 CII 50-
102-2003)
1
Egm = Emy— 0,043x 1074. = - TOPHI0HTATRHOS IIepeMEelEHHE CedeHHT, OT MOMEeHTA
T wMo=1 (puc.0.2.6 CIT 50-102-2003)
1
ey =————-Cg = 0,152 x107° - —— - YT IOEOPOTA CEYEHHA, OT
o Ep -1 T-M soverra MO=1 ($.1116 CTI 50-102-

2003)

Ilonepeunas cHua E CEae B VPOEHE NOJOINEE] POCTESPEA

Qs = —/(Qx)? + (Qy)?= 643100

Pacuerssni MoMenT sagenks M, yuuTRIBarOmES MIpH pactieTe CEall, HMEROIMIEH HeCTEYIO
38JEIKY B POCTEEPK, 00eCHeTHEARINHE HEBOSMOEHOCTE IOBOPOTA TOMOBEL CBAH

M; = —/(Mx)? + (My)2=  67.1769 T-m

Onpepeneune vermai M, N, Q oo gmEme ceai

i=1 ! 1
i=1.. l],l-M+

i
z; = ) (0.25Mm)
i=2

Ilar cevenmii cean = 0,25 M

z;, =Z;- o, = 0.08185 - IPHEBSEHHAS TTYDHHA pacloIoEHEHHS Ce9eHNT CBaH B TPYHTS
L 1 2 3 4 5 6 7 8
0.066 0.033 0.066 0.099 0.152 0.165] 0198 0.251

/lucm
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

HaganeHee napaMeTpel DonepedHoil CHIEL H MOMEHTA'

H 0= Qn =64310 T - pacHeTHOS IHAYEHHE IIOIIepedHoH CHI E pACCMATPHEAEMOM Ce9eHHH

Mg = Qg - lp + My =67,177 1. M - pacueTHOE 3HAYCHHE HTHOAMOMIETO MOMEHTA B
paccMaTpHBaeMOM cedennH ceau (m 5 T150-102-2003)

HaganeHee nepeMemeHna

o = Hy - &y + My - £ =0.00038 - vrox moeopa cean (. J1.13 CIT 50-102-2003)

- TOPHIOHTAIBHOE MEPEMEINNEHHE CEAH

Ug = Hy - ey + My - ey = 000156 ™ (¢.J1.12 CII 50-102-2003)

OnpegeneHne pacueTHOTO 2HAYSHNY TOPH20HTATEHOTO NEPEMAITEHH CEAH B VPOBHE EepXa
CEAH H VI7T4 €& MOE0pOTa

My - 1,°
up = U + 11{.0 I o+ ﬂ— =).001564 M - PacHUeTHOS 3HAUEHHE OPHIOHTATEHOTO
4-E,-1 nepememenns cean (.10 CIT 50-102-2003)
My - lp
tp tpﬂ _— = 000033 - PACHETHOE SHAYCHHE VIV [IOEOPOTA CEAH
6-Ep-I (b.J0.11 CTI 50-102-2003)

Harmoarommi MOMEHT H [IONEpetHAT CHIA 10 IIHHE CEAH:
dezpasveprrie Koadhdmmenter A B.C.D, npumevaemele oo tadm [ 3 CIT 50-102-2003

PacgeTHEN Harm0ar0ni MOMEHT, JelcTEVIOIHE HA [IVOHHE Z B CEYeHHH CEAH

(d. 121 CTI 50-102-2003)

H
Mzi=cx£2-51,-I-uu-A;—{IE-Eb-f-i,DD-Bg+Mu-cg+a—ﬂ-D3

E

PacueTHan IIoMmepetHAA CHIIA, ﬂEﬁCIE}’TD]]IE!H Ha FJI}’SI/H—IE Z B CCHCHHH CEaAH

Qz = Ep-l-up-Ay—a® Ep-1-Yp-By+az-Mp-cyg+Hp-Dy

Pac=eTHoe QaEIeHHE HA TPYHT [I0 KOHTAKTY ¢ OOKOEOH MOBEPXHOCTEED CBAH,
BOSHHEAKOINETo Ha rayvomne z (¢ 119 CIT 50-102- 2003)
. Dl)

0, =

K W My Hyg
g A4y — B +———"C+—F——
-:IE o, a," - Ep -1 o - Ep - [

B3C000107.356.3.1.3-1/102-PP1
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

MowmeHnT B cBae, kHm

-600

0
0,5
1
1,5
2
2,5
3
3,5
4
4,5
5
5,5
6
6,5
7
7,5
8
8,5
9
9,5
10
10,5
11
11,5
12
12,5
13
13,5
14
14,5
15
15,5
16
16,5
17
17,5
18
18,5

-500

ITonepeunas cuna B cBae, kH

-400

i 17 HH* M

-300

[ 39,

Jasnenne, kH

-200 -100 0 100 200

0z uH curma z kMa

Tabmuia 6 - Ycuinus B rojioBe cBau

U3M.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

4.2.1.3. PacueTr 0CHOBaHHUS, OKPY/KAIOLEr0 CBAI0

Jlns nmaHHOTO BHMJA pacuera BbIOpaHa cBas (yHZaMEHTa, HMeEOIas

MaKCUMAaJIbHYIO Pe3yJIbTUPYIONIYIO MOMEPEUHYIO CHUITY.

Pacuer ycTOHYHBOCTH OCHOBAHHA, OKPYXAIOINET0 CBAKD, JOMKEH MPOH3BOIHTLCA IO
VCIIOBHIO OTPAHHYEHHA PACUSTHOIO AABICHHA Z, OKA3BIBASMOr0 HA IPYHT DOKOBEIMH
MOBEPXHOCTAMH CBaii.

;=1 — KO3QdUUMEHT, paBHbIM egMHKLUE, KPOME CyYaes pacdeTa dyHAamMeHTOB
pacnopHLIX COOPYMHKEHWI (HanprMmep, PacnopHbIX NPOAETHEIX CTPOEHHWI), B
KOTOPBIX CNEAYET NPMHMMATL paBHeim 0,7 (n. .6, CM 50-102-2003)

Il
o

M,
M

— MOMEHT OT BPEMEHHDBIX paCcHeTHbBIX HAarpy3sokK B yPpOBHE HW3E cBamr

Il
[Ey

— MOMEHT OT NOCTOAHHbLIX DAaCHETHRIX HArpy3oK 6 ypoOBHE HKW3a cBai

=4 — KO3pdUUMEHT, NPUHUMaeMeIl N- =2,5, 3a MCKNKYEHUEM C/TYYaeB pacyeTa:
a) ocob0 OTBETCTBEHHEIX COOPYHKEHWN, 4Nna KoTopeixX I £ 2,5 n, npuHUMMaOT
paeHbIM 4 W npu | > 5 =2,5 (NpW NPOMEKYTOUYHBIX 3HAa4YeHMAX | 3Ha4YeHue n,
onpeaenarnT UHTEpNonALMne)
6) byHOaMeHTOB C OAHOPAAHBIM PACNOAOKEHMEM CBaH, paboTalouMx HA
BHELEHTPEHHO NPUIOHEHHYIO BEPTUKANbHYID CHUMAIOLWLYI0 Harpysky, AnAa
KOTOPbIX CNeayeT NPUHUMAaTE nr= 4 HesaBucumo oT |
(n.0.6, CN 50-102-2003)

M.+ M,
Ny = ——7 7 =025 —koadduuMeHT, yuuTbIBaIOWMIA 00N NOCTOAHHONM HArpy3KkM B
° nw-M_+ M, !
e cymMmmapHoid Harpyske (¢.4.18, CMN 50-102-2003)

=03 - Ko3GDUUMEHT, NPUHMMaEeMBIM paBHBIM NPKW 3a0MBHBIX CBAAX W cBaax-obonouKax
0,6, a npwv BCceX ocTanbHbIX BUgax ceak 0,3 (n. 4.6, CN 50-102-2003)

PacuyeTHbIE XapakTepPMCTMEM TPYHTa no 1- rpynne npeq, cocT.

T

¥y =195 —
i M3
@, =21° |
c‘l = 0,021 - Mna

InyByHa oT NOBEPXHOCTM FPyHTa WM NOAOLWBLI POCTEEPKE NPU HU3KOM POCTBEPKE, HA
KOTOPOW OnpeaenAeTca pacyeTHoe AasneHue Ha rpyuT (n.J.6, CM 50-102-2003)

21=2,6 "M
L =26 M

MNpueeaeHHan ryBuHa, Ha KOTOPON ONpeaenAeTcA PpaCYEeTHOE AABAEHWE Ha TPYHT

z'y =z, a, = 0851196

40
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

MpegensHoe gaeneHue Ha rpyHT (b .17 CN 50-102-2003)

My M
gl =———- -z4-tan 4+ &y ) = 27,59474 klla
z cos(oy) (1 - 24 (@) +&-¢y)

PacyeTHoe gaBneHwe Ha rpyHT (¢.J1.19 CN 50-102-2003)

Z'y ¥
Up* “111 , —By_

£

H,
gl =K-—- — Gyt D, | = 10.51507 kI
TN e, (a2 B 1) (@ Byl M o

BriBoa: pacueTHOEe naBiieHME CBaW Ha TPYHT HE MPEBBIMIACT MPEACIHBHOTO

3Ha4YCHHA.

4.2.1.5. Pacuer ocaaku cBaiflHOTO (pyHAaMeHTa
Pacuer ocanku BeITIOJIHEH JIJIs YCIOBHOTO (DyHIaMeHTa, corjacHo TpeboBanuii CIIT
24.13330.2011 u CII 22.13330.2016 ¢ ncnosap30BaHHEM IPOTrPAMMHOIO

komiuiekca "Crpoidkeneptuza» [IporpamMmma pacuera ocHOBaHMH U ()yHJAMEHTOB.

PesynbTaThl pacuera
Tum pacyera:
Pacuer ocagku cBailHOTO KycTa

1.- I/ICXOI[HBIC JaHHBIC:

Tun dbynnamenTa:
Kpyrnbriit

Cnoco0 pacuera:
Pacuet ocagkn

HcxonHbie TaHHBIE U1 pacyeTa:

Pa3mepsl kycTa B oCsiX cBait

B110Jb X (b) 16 m
Jnuna cau (L) 14,35 m
HuameTtp (cTopoHa) cBau 1,2wm
PaccrosHue Mexay cBasmMu 22M
KonunuectBo cBait 22 mT.
OT noBepxHOCTH /10 HU3a cBaii (d) 171m
Jnametp nogomBsl yciioBHOro pynaamenta (b) 18,5 m
VYposenb rpyHTOBBIX BoA (HV) -M

XapaKTEpUCTUKHU TPYHTOB IO CIOSIM

/lucm
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Bzam uHB N°

[lodn. u dama

Howmep cnost Tun rpynra TonmunHa, M Monyns E En.nzmepenus
Croii 1 Cyrnunku He ompeneneHo 24500 klla

Nmeercs koTmoBan
['my6una xotnoBana (hk) 2,65 m

HopmaTtuBHast Harpy3ka Ha pyHIaMEHT:

O6o3HaueHue Bemuunna En.msmepenuit [Ipumeuvanus
N 3746 kH
My 85373 kH*Mm
Mx 0 kH*Mm
q 0 klla
2. - BeiBogbI:

Ocanka ocHoBanus S= 43,43 Mm

Kpen ¢pynnamenTta B HanpaBienun ocu X= 0,00275
Kpen ¢bynnamenTa B HanpaBiaeHu ocu Y= 0
HwxHsis rpanua cxuMaeMon Tojmm (cuutas ot mojoiissl) (He) 5,9 m

Pacyer ocasiku BBITIOJIHEH IO CXEME JTMHEHHO-1eOpMUPYEMOTO
nosynpoctpanctBa. Emid= 24500 (kIla) (Cpemgnuit monyns nedopmaruu
paccUrTaH NPOMOPIUOHATBHO IIOMIAASM SIIOPbl BEPTUKAJIbHBIX HAIPSIKEHUI B
TPYHTE).
MakcumanbHOE 3HaUeHHUE Ocaaku yHaamMeHTa coctapiser 43,43 mwm.
[Ipenenwuas ocanka 200 mMm (Ilpunoxenue I CIT 22.13330.2016).
BriBos1: MakcumanbHbIe 3HaUC€HUS ocaiku yHIaMeHToB BOY He
MPEBBILIAIOT MPEAETBHOTO.
MakcumanbHOE 3HaUeHHEe KpeHa pyHaamenTa coctassiet 0,00275.
[Ipenenbubiii kpeH paseH 0,0030 cornacHo TpeboBaHuii mocTasmyka BOY.
MakcumanbHble 3HaU€HUs KpeHa (YHIaMEHTOB HE MPEBBIILIAIOT
IPENEIBHOTO.

4.2.2. Pacuer cBam

4.2.2.1. I1o NpOoYHOCTH ¥ TPEUIUHOCTOMKOCTH

Pacder cBail Mo MpPOYHOCTH M TPEIIMHOCTOMKOCTH BBINIOJIHEH B PAaCUECTHOU

MOJIeIH, co37aHHOM B mporpammHoM komiuiekce SCAD Office. [lns BoimonHeHUs
pacduera CBail MO MPOYHOCTH M TPEUTUHOCTOHKOCTH TPEIBAPUTEIHLHO 3aJaHbl BCE
reOMETPUYCCKUE Pa3Mephl (pa3Mep CEUeHHs CBau, 3aIlIMTHBIN CJIOM, IIIar apMaTypbl
U T.I.) U TPOYHOCTHBIC XapaKTEPHCTUKH (KJacC OETOHA, Kiacc MPOJOJILHOW U

nonepeyHo apmatypsl). Pacuer cBali MO MNPOYHOCTH U TPEUIMHOCTOMKOCTHU

/lucm
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Bzam uHB N°

[lodn. u dama

WHB. N° nodn

BBITIOJTHEH [IJII BCEX CBall Ha Bce BO3MOXKHBIE codeTaHusa. KoadduiumeHnt

HCIIOJIb30BAHUsI CEYEHUS CBaW IO MPOYHOCTU U TpelnHocToMKoCcTH cM. puc 10.

Pucynox 10. KoaddurmenTs! ncnonp3zoBanus ceuenus: ceau D1200
Ko3gdunuent ucnonanzoBanus 0,8 —IlpeaenbHbIii MOMEHT ceyeHUs.

CoracHo npeicTaBICHHBIM pacyeram mpuHsta cBas (beron B35 F150 W10):

FpuTHYECkHE dakTop Kim

# [ 005 0.1

® o1 014
# 014019
# ] o019 024
#f [] o024 028
# [ o.28 033
#f [] 033 038
#1038 043
#f ] 043 047
#f [] 047 052
# [ 052 057
# [ 057 061
# [ 061 066
+f Il 0eE 0.7
+ Il o7 07
+ Il07s 08

[ |

Wkana
U PPArMEHTA

SaKpEITE

B v

[43]
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Kon.yy
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

#1000
duamemp
apMupobaHus

A500C ¢20

$1200

BemoH B35
90
A240 #10°* / B chemy do
waz 200 MM padoyey
apMomypsl

Monoca - 10x100

4.2.2.2. Pacuer cBau MO BHIHOCJIMBOCTH
Pacuer  BeimosHen  cormacHO — «llocobus MO  MPOEKTUPOBAHUIO

MIPEABAPUTEILHO HAIPSHKCHHBIX KEJIE300€TOHHBIX KOHCTPYKIIUM M3 TSKEIBIX U
JIETKUX OCTOHOB.

Tabnuna 7 - Yeunus B cBasiX JjIsl pacyeTa Ha BHIHOCIUBOCTb.

3HayeHue
Yeunue BrirocnuBocTh | BeiHOCIMBOCTD
max min
N, T -203,8 -51,3
Mx, T*M 27.9 -27.6
My, T*mM 51,9 -15,7

B cBsi3u C CIIOKHBIM HaNpsKEHHO-IE(POPMUPOBAHHBIM COCTOSIHUEM CBau
(cxkaTue ¢ M3ruOOM B JIBYX IJIOCKOCTSX), pacueT OMpPENeNICHUS MUHUMAIbHBIX U
MaKCUMAaJIbHBIX HAMPSOKCHWA B apMaType W OCTOHE BBITIOJIHEH C MCIIOIh30BaHUEM

nedopmarmonnoit moaenu (CIT 63.13330.2018)

MuHuManbHbIe (C)KaThe) HAPsDKEHHS B apMatype coctaBiisioT -202 Mla.

MakcuMainbHbie (pacTshKeHUE) HanpsbKeHUs B apMarype cocraBisior 138,7

/lucm
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MIlIa.

Koaddunment acummeTpun mukiia ajis apmatypsl: -0,68.

MuHuMaIbHbBIE HANIPSKEHUs B O€TOHE cocTaBsioT -5,15 MIla.

MakcumanbHbIe HapsHKeHUsST B OeToHe cocTarisiior 6,1 MI]a.

Koaddumment acummeTpun mukia ais 6etona: -0,84

YcnoBre NpoOYHOCTH:

Os max <Rg*¥e' VYaa

Op max <Ry ' Yp1

Y. = 0.36 — ko3¢ uIHEeHT yernoBri paboTsl apMaTypst (Tab. 36)
Vsa =1 - — K03 QHIHEHT NPH HATHIHH CBAapHBIX cOeIHHEHHH (IPH KOHTAKTHOH Tod9edHOH
CBapKe [IPOJOIBHOH H IonepedHol apMaTypsl) (Tabd. 37)
Vb1 =1 — k03¢ pHIHEHT yenoBnii padoTe (120.35)
Os_max = 138.07 Ro' ¥ Vsa = 156.6 MIla
Op_min = §.1 Ry ¥p1 = 22 MITa
JS max
Ki=——""—7—= 0.887 — K03 HIHESHTE HCNOIB30BAHHUA MPOYHOCTH APMATYPEL 10 BEIHOCIHBOCTH
R Ve Vea
O _min -
2 = ﬁ = 0.277 — K03()HIHEHTH! HCIIOIB30BAHHA NIPOYHOCTH OSTOHA MO BEIHOCIHBOCTH
b ¥b1

L45.

2 BBIBOI[Z HAIIps’KCHUA B apMaType U 6eTOH€ CBau HC IIPECBLIIIAIOT IMPCACIbHEIC.

E

>

8

g
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4

Bsam urb,

[lodn. u dama

WHB. N2 nodn

4.2.3. Pacuer pocTBepka
4.2.3.1. I1o nNpo4YHOCTH ¥ TPEINHOCTOMKOCTH

TPEIIMHOCTOMKOCTH, BBIMOJHEH CpEACTBaMH MporpaMMmHoro kommiekca SCAD

Office. Pacnionoxenue apMaTypbl — paualibHOE U KOJIBIICBOE.

[TonGop apmMupoBaHHS POCTBEPKA HCXOIi W3 TPEOOBAHWI MPOYHOCTH H

Hcxonuble faHHBIE:

Wudopmarus o rpymmax apMUPOBaHHS
Hopwmsi npoextuposanus: CII 63.13330.2018
Hopwmel o napexxnoctu: I'OCT P 54257-2010

TabOnuma 8 - McxoaHble TaHHBIE

PocTBepk neHTp PocTBepk Cras
I'pynna apMupoBaHUsI IACTHH + + )
I'pynna apmupoBaHus cTep:KHEN } } +
KoHCTpYKTUBHBIN 3JIEMEHT apMUPOBAHUS - - -
CTEpXKHEU
JlononnuTensHas rpynmna
Pe6po mmmTh } } )
Cxarto-
Tun snemenTa Obonouka Obonouka M30THY THIH
(pacTsHYTHINH)

HanpspkeHHOe cocTosTHIE - - Kocoit n3rud
PaccrosiHue 10 1L.T. apMaTypbl, MM

al 1490 30 0,104

a2 410 178 0,104

a3 1490 40 -

ad 510 188 -
MaxkcuManbHbIA TPOLEHT apPMUPOBAHUS 10 10 10
YuuTsiBaTh TPEOOBAHUS HOPM 110 + + -
MUHUMAJIbHOMY TIPOIIEHTY apMHUPOBaHHUS
CraTuuecku HeolpeienrmMas CUCTeEMa } ) +
Koaddumment HagesxHOCTH 110 1 1 1
OTBETCTBEHHOCTH
Koaddument Hae:KHOCTH 110
OTBETCTBEHHOCTH (2-€ TIpeIeNIbHOe ; ; }
COCTOSIHHE)

U3M.
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PocTBepk nenTp PoctBepk Ceas
JononautensHble KO3GPUIUEHTHI
yCIIOBUH paboThI
- HOpMaJIbHBIX CEUCHHUI TIPH CEHCMHKE 0 0 0
- HaKJIOHHBIX CCUYECHUH IIPU CEHCMUKE 0 0 0
- OeToHa MpHU 0COOBIX (HE CEHCMUYECKUX) 1 1 1
BO3JICHCTBHSIX
- apMaTypbl IPU 0COOBIX 1,1 1,1 1,1
(HeCeMCMUYECKHX) BO3JIEHCTBHSIX
- KO3 (HUITUCHT MOHMKAIOIIUN PACYCTHOS 1 1 1
COTIPOTHBIICHHUE
KoaddummenTs! pacaeTHO#N IITHHBI
- B wiockocTH X1 0Z; } } }
- B IiockoctH Y1 OZ; - : -
Pacuernas nnvuna, M
- B IiockoctH X1 OZ; ; } 3
- B iockocT X1 OYy } } 3
Ciry4ailHbIH 3KCUEHTPUCUTET, M
-10 74 - - 10 HOpMaMm
-1mo Y - - 10 HOpMaMm
Kiacc apmatypsr
- IPOOJIBHOI A500 A500 A500
- IOIIePEUHOT A500 A500 A240
Koadduuent ycmopuii paboTh
apMaTypbl
- IPOAOIBHOMI 1 1 1
- IONIEPEYHOMN 1 1 1
MakcumalbHO JOIYCTUMBIA JUaMeETP
apMaTtypbl, MM
- IPOAOIBHOMI 28 28 20
- IONIEPEYHOMN 16 16 -

4

Bsam urb,

[lodn. u dama

WHB. N2 nodn

YuuThIBaTh 33JJAHHOE aPMUPOBAHUE

VYYUTHIBaTh MUHUMAJIBHOE apMUPOBAHUE,
d/s, mm/MM

St

S

S3

S,

Wiy

Wy

U3M.
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

PocTBepk nenTp PoctBepk Ceas
Knacc 6erona B40 B40 B35
Bun 6eTona Tsoxenpli Tsoxenplin Tsoxenpiid
Mapxka 1o cpeiHeit INIOTHOCTH } } B
3anosHUTENb JIeTKoro 6eToHa ) ) B
VcoBus TBEpACHUS EctectBeHHOE EctectBeHHOE EcrectBeHHOE
Koadduuuent ycnosuii TBepaeHus 1 1 1
Koadduuuentsr yciouii pabotsl 6eToHa
- y4eT Harpy3oK JUINTENBbHOrO JEHCTBUS 0,9 0,9 0,9
Vo1
- y4eT XapakTepa pa3pyleHus 1 1 1
- y4eT BEPTUKAIBHOTO MOJIOKEHUS PU 1 1 0,85
OCTOHMPOBAHUH
- y4eT 3aMOPaKUBAHHS/OTTAaUBAHUS U 1 1 1
OTpHIIATEIbHBIX TEMIEPATypP
OrpaHnueHHas Orpannuennasg | OrpaHWYeHHas
LHpHHA IIMpUHA IIUpUHA
TpemunocTOHKOCTH PacKpPHITHS! PacKphITHs PacKpbITHs
TpeIuH TPEIINH TPEINH
PeskiM BIIAKHOCTH GeToHA EcrecTBeHHas EcrecrBeHHas EcrecTBeHHas
BIaKHOCTb BIa)KHOCTb BIAKHOCTb
JlommycTiMasi IAPUHA PACKPBITHA
TpEIrH, MM
- HEMIPOJOJKUTENIBHOE PAaCKPBITHE 0,4 0,4 0,4
0,3 0,3 03

- IPOAOJKUTEIIBHOE PACKPBITHE

Y4YUTEIBATE CENCMHUYECKHE BO3IEHCTBUS
MpU pacyeTe Mo BTOPOU rpyIine
MPEAENIbHBIX COCTOSIHUI

U3M.
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T e

1 Ll clale

Pucynoxk 11. Cxema HarnpaBiieHuUs BbIAAYM YCUIIMI U HAIIPaBIECHUS

apMHPOBaHUA B POCTBEPKE ((hparMeHT poCTBEPKa)

B3C000107.356.3.1.3-1/102-PP1
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f3.25
f5.54
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o [Czse 387
o []387 49
# []491 596
w[]53 7
w7 5.04
[ ]s04 909
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L5

B cBsi3u ¢ paguanbHbIM pacloioKEHUEM CTEPKHEW apMUPOBaHUSI BEpPXHEH U

HW)KHEH CETOK M COOTBETCTBEHHO ITIOCTOSIHHO U3MCHAIOIMMUMCS IIaroMm, l'IOI[60p

KOJIN4YCCTBA CTep)KHeﬁ Ha 1 m.nm. cedyeHus POCTBCPKA BBIIOJIHCH HCXOIA M3

cpaBHeHUs1 TpeOyemMoll u (haKTHYECKOW IJIOMIad apMHUPOBAHUSA CEUYCHUS.

PacuerHble ceuenust cM. pucyHok 16. Jns mogOopa HEOOXOIMMOrO KOJIMYECTBA

cTep>kHel Ha 1 M.1I. cedueHus: pocTBepka B nporpammHoM komruiekce SCAD Office

BBITIOJTHEH pacyeT TpeOyeMoul IUIoNagd apMHUPOBaHUS CM. pUCYHOK 12-16.

PesynbraThl mogbopa KoaudecTBa CTepKHEH Ha | M.II. CEUCHHUS CBEICHBI B TAOJIHIIBI

9..12.
250
1950 /650 650 500,500,500, 1000 , 1000 , 1000
/10 e
7 Lh L5 L6 LY L& L9 10
102 (3

Pucynok 17. Cxema pacnofioxKeHus CEUeHHU pOCTBEpKa IIPU pacueTe 1Mo

IIPOYHOCTHU U TPEIIMHOCTOMKOCTH

Tabnuua 9 - PanuansHoe apMupoBaHue CHU3Y

3 Homep ceu Cl C2 C3 C4 C5 Co C7 C8 C9 C10
°§ K
3 o 3 3 3 3 3 341 | 2+41 | 141 | 141 | 1+41
& pAsI0B
Huamertp u
KOJI-BO © 0 © NN S wuuw < R'sRs) o< < NS © Mo n n 0 < < <
o X X X X X X x X X X X X X X X X X X X X X ® X X X X X K
cepnciin | 82| 888 | Z85 | 48§ | 499 4889|882 &85 | 49 | &2
o) pany °
g
2 dakTrueckas
S I0IIA b 117.,8 103,9 87,1 82,19 69,68 72,7 47,94 | 30,2 | 28,9 | 24,16
= ApMHUPOBAHHUS
Tpebyemast
Iomais 94,58 94,58 81,56 59,92 63,01 30,06 | 27,06 | 25,59 | 24,7 | 18,08
< ApMHUPOBAHHUS
B
2 /lucm
< B3C000107.356.3.1.3-1/102-PP1 oo
Uzm. | Kon.yd| /lucm | N°dok.| [Todn. | Aama




Tabnuua 10 - JluamerpanbHoe apMUPOBAHUE CHUBY

Howmep ceu

Cl

C2

C3

C4

C5

C6

C7

C9

C10

Kon-Bo
PSIOB

w

w

w

w

N

N

N

[

Huamerp u
KOJI-BO
CTepXHEH B

pany

d25x8

d25x6,6

d25x6,6

d25x,6

d25x6,6

d25x6,6

d25x9

d25x6,6

d25x6,6

d25x6,6

dakTueckas
IUIOIAb
apMHUPOBaHUS

147,8

1219

121,9

1219

81,3

81,3

55,4

40,6

32,4

32,4

Tpebyemas
IUTOMIAb
apMUpOBaHUA

142,32

120,53

56,23

54,22

53,6

48,88

43,07

35,17

27,28

14,12

Tabnuua 11 - PaguanbHoe apMUpOBaHHUE CBEPXY

Howmep ceu

Cl

C2

C3

c4

C5

Cé6

Cc7

C8

C9

C10

Koi-Bo
psIoB

Huametp u
KOJI-BO
CTEpXHEN B

pany

d25x8
d20x6

d25x7
d20x5

d25x9
d20x3

d25x8

d25x7

d25x6

d25x5
d12x5

d25x5
di12x4

d25x4
di12x4

dakTrueckas
TUIOIIAb
apMHUPOBaHUS

58,1

50,1

53,6

39,3

34,4

29,5

30,2

29,1

24,16

Tpebyemas
TUIOIA/Th

apMUPOBaHHUS

41,64

34,86

49

33,46

29,02

23,67

19,97

18,2

16,52

13,48

Tabnuna 12 - JluameTrpanbHoe apMUPOBAHUE CBEPXY

4

Bsam urb,

Howmep ceu

C5

C10

Kon-Bo
pSII0B

=

[E=Y

[E=Y

[lodn. u dama

Huamerp u
KOJI-BO
CTEpXHEN B

pany

d25x6,6

d25x6,6

d25x6,6

d25x6,6

d25x6,6

d22x6,6

d22x6,6

d22x6,6

d20x6,6

d20x6,6

dakTrueckas
TUIOIIAb
apMUPOBaHHUs

32,4

32,4

32,4

32,4

32,4

251

251

25,1

20,74

20,74

Tpebyemas
IUIOIIA b

apMUPOBaHHUS

30,18

29,12

26,06

22,91

22,33

22,17

21,5

20,83

16,8

20,09

WHB. N2 nodn
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4.2.3.2. Pacuer pocTBepKa M0 BHIHOCJIHBOCTH

I'opuzouTajgnHas apMarypa

CornacHo n.1.10 Nocobua k CHul 2.03.01-84 «Nocobue No NpoeKTMPOBaHMI0 BETOHHBIX 1
#ene30beToOHHBIX KOHCTPYKUMA U3 TAMXKeNsIx U nerkux betoHos Bes npegsapuTensHoro
HanNpAXKEeHWA apMaTypbl» PAcYeT Ha 4eWCTBME MHOTOKPATHO MOBTOPAKLENCA HArPy3KKM, B TOM
YMC/e Ha BBIHOC/AMBOCTb, BLINO/IHAETCA B COOTBETCTEBMM € pekomMeHaauuamu «Nocobua no
NPOEKTMPOBAHWIO NPEeABapUTENbHO HANMPAMEHHBIX Mene3058TOHHbBIX KOHCTPYKUMA M3 TAMENbIX U
nerkux GeToHoB»

b= 1000 Mm — IIHPHHA CEYSHHA
h = 3955 M — BBICOTA CEUSHHA

OnpegeneHve MaKCMMaNbHbIX HaNnpaXeHWA B apmaTtype

d: =25 mm — OWAMETP PacTAHYTOM apmMaTyphbl
de =25 MM — OWMaMETP CHaToW apmMmaTyphbl
ng =7 — KONWYECTBO PAcTAHYTBIX CTEPHKHEN
n'y =21 — KONMYECTBO CHAaTbIX CTEP:KHER
- dsz 2 e
A, =ng- T = 34,34 cM — naowaas pacTaHyTolW apmaTypbl
T-d 2
F o
A= n, T = 103,031 cm2 — NAouWaab CHaTor apmaTypbl
a.= 410 MM — paccTOAHWE OT TPaHM A0 UEeHTPa TAMECTH PAcTAHYTOM apmaTypbl
&, = 1490MM — paccToAHKWE OT IPaHK A0 UEHTPa TAKECTH CHATOW apmaTypbl
Moax = 3845 1y — pacyETHbIA MOMEHT B CEYEHHM
Mmin= -39,8 T*m
°§ ho=h—a,= 3545¢m — pabouan BbicoTa cEYEHMA
5
Q a=10 — KO3QPMUMEHT NpMUBEAEHMA apMaTypbl K BETOHY, NPUHUMAEMbIA
no Tabn.34 nocobua
b-x* 2
o 5, = T = 190475,5974 cM — CTATHMYECKMIA MOMEHT CAaTOM 30HbI BeToHa
5
"g Se= A_- (ho — :r-':) 10055,1 cM®  — cTaTMYECcKMit MOMEHT pacTAHYTON apMaTyphl
IS
8
= Se= A_-(x—a_) -8992,439 cM?  — craTuueckuit MOMEHT CxaToil apmaTypbl
S, —a-S_+ a-5'_ =2,040E-01 cM®  — pPaBeHCTBO ANA ONpeneneHUA BbICOTbI CHKATOM 30HbI
beToHa
]
S
2
=3 /lucm
<
< B3C000107.356.3.1.3-1/102-PP1 57
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Bzam uHb,

[lodn. u dama

WHB. N2 nodn

b-x?
flx) = —a A (hg—x)4a-A-(r—a) x L 617,212439 J

2 -891,962439
X = max(f(r)) = 617,21 MM
Ap=bx= 6172 x10% + cM? — NNOWagb CHaToW 30HEI 6eToHa
Appa=Ap +ta (A, +A4)= 755 x10% + cm2 — NPUBEAEHHAA N0UWAAb CEYEHMA

b-x?

I, = - = 1,959 x106 . cM* — MOMEHT MHEPUMK C:KaToro BeToHa
med*

I, = 64S = 1,917 cm* — MOMEHT MHEPLUMM PACTAHYTOM
N

I'.= 645 = 1,917 cm* — MOMEHT MHEPLMK CHATOM apmaTypbl

MomeHT MHEepLUWK NPUBEAEHHOIND CEYEHWUA OTHOCUTENBHO HeﬁTpﬂJ’leDﬁ OCHI

xry 2
Liog = 1b+b-x'-(5) +I 44 ca- (v —a )+ A4, -a-(h,—x)* = 4513x107 - cm*

M
Os max = @ ° Im:x r(h—x —a,)= 244,63 MlIla — HanpAmeHWe B apmaType
re
M .
Oh max = % = 5,157 MIIa — HanpAMeHue B caTam GeToHe
e

OnpegeneHve MHMHUMaNbHBIX HANPAXEHWA B apmaTtype

ds = 25 MM — OMaMeTp PacTAHYTOM apMaTypkl

d's = 25 Mm — OMamMeTpP CHATOW apmMmaTypbl

ng = 21 — KONWYECTBO PacTAHYTLIX CTEPMHKHEN

n'y =7 — KONMMYECTBO CHAaTbIX CTEPHKHER

med.’
Ag = ng- T = 103,031cm? — NNoWaib pacTAHYTOW apmMmaTyphbl
L2

de=ng: % = 34,344 cm® — NAoWanb CHaTol apmaTypsl
a,= 1490 mm — paccToOAHME OT rPaHK 40 UeHTPpa TAKECTHM PacTAHYTON apmaTypbl
a, = 410y — paccTOAHME OT PaHM A0 LEHTPA TAMECTM CHaTOW apMaTypbl

Lss.
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Muax = -39,8 T*Mm — pacYéTHbIA MOMEHT B CEYEHMM
I“"jllmin = 384,5 M
hg=h—a;,= 247 ¢y — pabouan BbicOTa cEYEHMA

a=10 — Ko3addULUMEHT NpUBedeHUA apMaTypel kK BeToHY, NpMHUMaeMbIid
no Tabn.34 nocobus

b-x?
Sa = > 3037,967 M3 — CTaTHUYECKMW MOMEHT CHaToKr 30Hbl BeToHa
S5.= A, - (ho —x7) 19137,093 M3 — CTAaTUYECKMI MOMEHT PAcTAHYTOMW apmaTypbl
Se= A, - (x — 3’3:] 678,610 cMm? — CTaTMYECKWI MOMEHT CHaToW apmMmaTypbl
S,—a-S.+a-5_= -1815469 cm®  — PEBEHCTBO 4NA ONpefeNeHuA BbiCOThI CHaTOM 30HbI
s ! 5 !
HeToHa
(x) = b.x? A - (h Yta- A —a) . 607,5933404
f)= == ds (o —x) +a- A (0 —as * -882,3433404
x =max(f(x)) cm=  607,6 MM
Ap,=b-x= 608 x10° . cMm? — nAouLagb C:KaToi 30HblI 6eToHa
Ayga=Ap+ta- (A, +A)= 74 x10® - cM? — NpuBefEeHHanA NNoLWaAb CeHeHmn
b.x? .
I, = 2 = 1869208,59 CcM — MOMEHT MHEepL MK cxxaToro BeToHa
Ted?
I, = 645 = 1917 cm* — MOMEHT MHEPUMW PacTAHYTOM
med*
[.=— = 1,917 cm* — MOMEHT MHEPLLMK CHHaToOW apmaTyphl

2 . .
g MomeHT MHEPUWMK NPUBEAEHHOTD CEHEHWMA OTHOCHTENBHO HEUTPANBHOKW OCK:
S
§ xr 2
« Ir‘&d = Ib +b-x- (E) +'LS +Ars ta (JC' _ars)z +"qs ta (hﬂ _x.)Z =4,316 x 107 - cm*
L 17,263 MIla -
Os min = O * I— (x—a'y) = ) Hanpa:xeHwe B apmartype
E red
)
3
§ Ob_min = 0,0 MIla — HanpAMeHWe B cKaTom BeToHe
N
B
=3 /lucm
(e
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OnpeaeneHve KosddUUMEHTa aCHMMETPMM LHKAA

0 )
ps = ———= 0,0706
Us_max
(4] .
py =M% — 0,000
Jb_ma.x
MaTepuanesl
Knacc 6eToHa B40 Knacc apmatypel AS00
XapaKTepHUCTHKHK
Ry = 22 MTla - PAcY4eTHoe conpoTUBNeHue BeToHa cKaTuio, (CMN 63.13330.2018 1abn.6.8)
R, = 435MIlla - PACYETHOE CONPOTUB/IEHHE PACTAMEHMID CTAIWM apMaTYphl,

(CN 63.13330.2018 1abn.6.14)
Us_nmx < R‘s ) Vs ) Ys-&
Gb_ma?c = Rh "Yi1

¥. =0,568 - koadduuMeHT ycnoBuid paboTel apmaTypsbl B cooTBecTBMM co CHuI 2.03.01-
84* "BeToHHbIe W Hene3obeHToHHbIe KOHCTpYKUMK" Tabn. 25%

Ve = 1 - KO3GDUUMEHT NPHU HENMYKMK CEAPHBIX COeaMHEHWH

¥y4 = 0,700 - K03 duuKneHT ycnoemii pabotel (Tab.35)

Os max = 244,629 MNa Rs¥s*Vsa = 247,01 MIlla

Op_max = 5,157 MnMa Ry " ¥p1 = 15400 MIIa
Js_ma.r
Ky=———= 0,990 — k03¢ HLUHEHTE HCIOIB30BAHHA MPOYHOCTH APMATYPEI

Rs "Vs ' Vsa
QZI
e% Ob_max
z K; = Ry 0,335 — k03¢ HLUHEHTEI HCIIOIB30BaHHA IPOYHOCTH OETOHA
8 b Vb1

BbIBOI: HampsKEHHs B OCHOBHOW apMaType He TPEBBIIIAIOT MPeICIbHBIC.
]
g
)
3
8
S
B
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HakJoHHBIE CeYeHHs.

Pacuer BeinosiHseTcs coryiacHo 1m.3.59 u 11.4.9 «I[locoOus 1o
MIPOCKTUPOBAHUIO TIPEIBAPUTEITHLHO HAMPSHKEHHBIX JKEIE€300€TOHHBIX KOHCTPYKITHMA

13 TSOKEIIBIX U JIETKUX OCTOHOBY.

PacyeT BbINONHAETCA cornacHo n.3.59 u n.4.9 «Mocobua No NpoeKTUPOBaHUID
npeaBapuTeNbHO HaNpPAMEHHbIX }ene3obeTOHHbIX KOHCTPYKLUMA M3 TAMKENbIX U NErKMX
BeToHoB™®.

nDnepE'-IHbIE YCUnMAa npuy paC'-IéTe Ha BBIHOCNWMBOCTb:
Qmax: 126,4 T*M
anBe.ﬂ"E'HHblﬁ CTATUYECKMIA MOMEHT:

Srm:l_ma:-:= 1.933 x10° + cm?

MpuBeAeHHBIW CTATUYECKMA MOMEHT:

I 4,146 x 107 - cm*

red_max —

KacaTenbHble HanpamxeHua B BeToHe (.189)

Qmax * Sred_m ax

Tey_max = 0,578 MNa

b Ired max
¥u1 = 0,75 - KoadduumeHT ycnosuin paboTel (Tab.35)
Yba = 1 - koadduumeHT yonosuin paboTel (n. 4.9)

[naBHble pacTArMBalOLWMe HanpaxeHua (¢.185)

=N Omt_max — Txy_max — 0,578 MNa ¥Yb1* Via * Bpr = 1,050 MM
3
g Omt_max 0.550
& Kq = =0, — K03 pHIHEHTEI HCIIOTB30BAHHA IPOYHOCTH
Vb1 * Vba * Rpt
BBIBO,Z[: IIaBHBIC KACATCIIbHBIC HAIIPAXKCHUA HC ITPCBLIIAIOT ITPCACIbHEBIC.
S
3
3
8
5
g
2 /lucm
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Bzam uHB N°

[lodn. u dama

WHB. N2 nodn

4.2.3.3. Pacyer Ha mpoaaB/IMBaHNe

300

9000
|
| |
o / 2850
o \
N S
- PacyemHoe ceqerue /
()
w1000 4055
= ‘ | 2850
. |

Pucynok 20. Cxema omnpeneneHusi paCieTHOTO CEUEHUs Ha MPOJaBINBaHIE

BepxHmil qraMeTp KOHTYpa IMPoTaBIHBaHHA

D = 5700 MM

PaccToanne mo MEeHTPa TAKECTIH apMaTypPBbI

a = 1490mMmM

TommnHea pocTBepKa

H =3955 M

3azieTKa cBal B POCTBEPK

b= 50MMm

Pabogas BEICOTA CEYEHIIA

hy=H—-a—b= 2415 MM
MaTtepHaIbI
Kracc betona = 40 Knacc apmatyper = A500
XapakTepHCTHKH
Ry = 22 MIla — pacdeTHOS COMPOTHBICHHE DSTOHA CIKATHIO,

(CII 63.133330.2018 Tabm. 6.8)

U3M.

Kon.yy

/lucm

Negok.

[Todn.
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Ry =1.4 MIla
E.= 2«x 10° MIla
d =7820 MM
Uu=m=d =

24,55

Ap =u=* ho — 59,30 m*

COCPG,I[OTO‘I&HHHH CHIIA OT

BHEIIHeH Harpys3kH
(385.66 )
377.91
384.64
400.55
385.66
397.49
388,31
\_388.31)

Y, =

1.1

M

— pac4YeTHOE COMPOTHBICHHE DETOHA PACTAKEHHIO,
(CI1 63.133330.2018 tabdn. 6.8)

— MOJYJb YIPYTOCTH CTAIH apMaTypPEL,
(CII 63.133330.2018 m. 6.2.12)

— JHAMETP KOHTYpPa IIpoIaBIHBAHHA

— MepHMETP KOHTYpa IIpoJaBIHBAHHA

— Mo agb OOKOBOH MOBEPXOCTH KOHTYPA IIpodaB ITHBAHHA

CocpenoTodeHHBIH H3rHOAOITHI Ko3HIHEHT HATEKHOCTH
MOMEHT OT BHENIHeH HarpyskH

M

87543 ) 1LY
1975.2 1.35
8154.7 1.1

=| 2630.88 | T*um TeE | 1.35
1371.52 1.1
5406.56 1.1
7258.5 1,35

\_7250.38/ 1.35

— k03¢ HIHEHT HAZSKHOCTH IO HASHAYCHHIO (OTBETCBEHHOCTH
COOPYEHEHHA, NpHHEHMacMEBIH paBHbIM 1.1, 1.0, 0.8 cooTBeTCcBEHHD
nns coopyskennii I, II, III yposre#t otBeTeTBenHoctH (. 10.1 TOCT

27751-2014)

Fypuie = Rpe = Ap = 8466,22 T

— MpeIenbHAA COCPEIOTOUCHHAA CHIIA
BocIpHHHMaeManA oetoHoM (¢. 8.88 CII

63.13330.2018)

= (D + hy)?
b = g = 51.695m? — MOMEHT COIIPOTHBIICHHA PacdeTHOIO KOHTYpa
4 OeTOHa 4714 KOJIOHH Kpyriaoro ceueHud (¢. 8.1.51
CI163.13330.2018)
Qzl
E
s
3
5
S
B
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Myt = Rpe * W * hg=17823.8 1*m — OpeIeIbHBIH COCpeIoTOYEHHBIA MOMEHT,
BOCIIpHHHMAaeMEIi OeToHOM (. 8.64 CII
63.13330.2018)

YcnoBWe NpoYHOCTH 3nemeHTa Be3 nonepeyHoi apmaTtypbl Ha NPoAaBNMBaHWE NPU OeUCTBHM
COCPeaoTOYEHHOM Chnbl M u3rnbatowero momenTa (¢. 8.93 CM 63.13330.2018)

FaeYe+¥,, M*YexY,
+

Fp e My e

Mpoeepka ycnosuMa ¢ y4étom TpebosaHma n.8.1.46 ("Mpw gelcTBUKM cocpeaoTOYEeHHbIX MOMEHTOB
M CWJ/Ibl B YCIOBMAX MPOYHOCTHM COOTHOLWEHWE MEHKIY ASNCTBYHLMMK COCPEea0TOYEHHbBIMM
MOMEHTAMM YYMTbIBAEMBEIMM NPK NMPOAABAMEAHMM M NPEAENbHBIMM MOMEHTAMM NMPUHNUMAIOT HE
Honee NONOBUHBLI COOTHOLIEHWA MEHAY AEWCTBIOLWMM COCPELOTOYEHHDBIM YCHAMEM M

(Fi*-ff*‘fn Mi*‘['f*”fn) . Mi*Yf*Yn{[}E F;;*YJ,:-*YJ‘E
- J = ———

Fp it Mp e My, ¢ Fy e
Ycnosue -~ -

(F,.wfﬂn 0 Ff»cvfwn) 0,083

Fp it ' Fp a1t 0.099
0.082

WcnonesosaHue = | ().105

0,083
0,085
0.102

0.102
- v

MaxkcumanbpHOe 3HadeHne kodhduirenta ucmonp3zoBanus ceuenus — 0,105.
[IpenenbHoe 3HaueHue korhduirerTa ucnoab3oBanus ceuenus — 1,0.
BbiBoa: yc/I0BHE IPOYHOCTH POCTBEpPKa €3 NnonepevyHoil apMaTypsbl

Ha MpoJaaB/INBAHUE BBITIOJTHACTCH.

2
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4

Bzam uHb,

[lodn. u dama

WHB. N2 nodn

4.2.4. Pacyer :xecTKOCTH QyHIAMEHTOB

CornacHo n.6.6.3 CMN 26.13330.20 PacueT koneBaHwuii ceailHbix yHAaMEHTOB MallKMH cneayeT
NPOM3BOAMTL MO Tem e bopmynam, uto M AnA GyHLAMEHTOB Ha eCTeCTBEHHOM OCHOBaHMM, HO
npw BBe4eHMM BMeCTO 3HaYeHMI MacCbl, MOMEHTOB MHEPLLMKM MaCChl U MeCTHoCTel
COOTBETCTBYOULMX MM NPUBEAEHHDBIX 3HAYEHMHA, onpeaenaemblx no Gopmynam (85)-(100).

McxoaHble gaHHbIe:

hg = 3,855 — BEICOTA POCTBEPKa
d =1200 mm — CTOPOHA CeYeHIIs CBall
LTy = 1355 mm — PAcCTOSHIIE OT MOIOMIBE (PyHIAMEHTA 10 IEHTPa Mace (pyHIaMeHTa

IT,, = 2372,5 mm
P — paccTosHIIe OT HOIOMIBE! (yHIaMeHTa 10 IeHTpa Macc TPyHTa

BTy = Om — paccTosHHE OT IeHTpa Macc (PpyHIaMeHTa 10 BepTHKAJIBHOII 0CH
npoxouAmeil 9epes NeHTpP TAKECTH POCTBEpPKa

BUT,, = Om — paccTosHIE OT IeHTpa Macc IPYHTA 3achIIKII 10 BePTHKAIBHOII OCH
npoxouAmeil 9epes NeHTp TAKECTI pOocTBepKa

T
mg = 550 M * 2,5 — = 13757 — Macca QyHIaMeHTa
M
My = 165,248 M3 1,6 13 = 264,397 1 — Macca I'PYHTA 3aChINKH
M
My = Mg + My = 1639,39771 — cymMMapHas Macca (@KHIaMeHT, TPYHT 3aCHIIKI)

mgy *I_LT¢+mr.p* uTrp B

m,

hy; = 1,519 m — paccToAHIE OT IMOJOMBEl POCTBEPKA 10

OeHTpa Macc MalllHHBI ¢ POCTESPKOM

MOMEHT MHepLUMWM MacChl POCTBEPKA OTHOCUTENbHO OCK NPOXoAAlLei yepes obBWmMi LUeHTP TAMECTH
nepneHdAUKYNIAHO NNOCKOCTH KONebHaHwil:

Op 6 = Mg * (hy —UTg)*= 37,027 1= M2
MOMEHT MHEepL MK MACChl 3bICBINMKK OTHOCKUTEIbHO OCK NPoXoAAulei yepes obuWi LeHTP TAMXKECTH
nepneHgUKyIAHO NAOCKOCTH KonebaHui:

Op rp = Mpp * (hy — UTp)?= 192,56 T« m?

MOMeHT MHepUMKM MacCChl BCM YCTAaHOBKM (POCTBEPKA, 3aCbiNKK, MallWHbI) OTHOCHUTE/IBHO OCK
npoxoaauleil yepes obBLIMIA LIEHTP TAXECTH NepneHaAnKYAAHO NAOCKOCTH KonebaHwmiA:

@cp_r = ch_dﬂ + @cp_rp = 2296 T * M2

MOMEHT MHepPLMKH MacChl POCTBEPKa OTHOCMTENbHO OCH NPOXOAALLEH Yepes O6LWKWA LeHTP TAMECTH

POCTEEDKA:
= 2_
Blp_cb = ?P1¢ * (BuTqJ) = 0 T * MZ
MoMEHT MHepLWMK MaCCbl pPOCTBEPKa OTHOCUTE/IbHO OCH I'IpO)(D,[I,FIUJ,EI::I Yyepes OﬁU.I,HFI LEHTP TAXKECTH
POCTBEPKAZ

Oy rp = Mrp * (BUIT) = 0 T*M?

/lucm
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4

Bzam uHB

[lodn. u dama

WHB N2 nodn

MOMEHT UHEPL MM Macchl Bcero GyHaameHTa (POCTEEPHA, 3aCbiNMKU) OTHOCUTENBHO OCK
NpoxogAlLein yepes oBLmiA LeHTP TAXKECTH POCTBEpKa:

Opr =0y +Opmp= 0rxn

N =27 — KOJHYeCcTBO CBail

Npag = 1 — KOIIYeCTBO PAIOB cBail
Nipgp=—"= 22 — KOJII9ecTBO cBail B | pamy

Mpan
lcg = 14,35 m — IUTHHA cBal
T m*d? o .
my, =25 —=* *lg* N = 892,1682 1 — Macca 4acTH cBail, 3arny0n&HHEX B I'P?
P M3 4
mg = 0 — Macca JacTil ceall BEIIIe IOBEPXHOCTH TPpyHTA
k' = 2 — ko>(QdumueHT, DpIHEIMaeMbIii paBHBIM 1714 cBail:2 - 114 CIIIOIIHAIX Kele300e TOHHE]

2.5 - 11 TONBIX XKenez00eTOHHEIX; 3.5 - 11714 depeBAHHEIX (1. 6.6.3 CII 26.13330-2012

10m -
I'=02|1+4= tanh( * IcB = 9,785 m — pacdeTHad rydnHa (1. 6.6.3 CII
lcB 26.13330-2012)
lo=0 — paccTosHIe 0T IIOJIOMIIBEl POCTBEPKA /10 IOBEPXHOCTI TPYHTA,
N =1 — KONIHYecTBO CI0eB TPYHTA B IIpelenax pacdeTHOIl IITy0nHE
6 x10*
=| 6x10t | X N
P 4 M3 — YACTBHEIC YIPYTIE CONPOTHRIICHI TPYHTOB Ha Ookopoii
= 6 x10 IIOBEpPXHOCTII CBAll B CJIOAX B Ipelenax pacieTHOIl riTyOIIHEI,

14
1= 0 | M — TONIIIHE! CTI0eB IPYHTA BIONE CBAIl B IpejieNaxX pacueTHoil Iy6iHy
0
Co = 10000 g — ko3t durmrent (m.6.6.3 CIT 26.13330-2012)
M
B, =k *Zk(cp:\- “li) _ 12 —xo3bdumrent (1.6.6.3 CII 26.13330-2012)
‘ Co*leg
_ _ — [pHBeleHHAsA Macca Beeil YyCTaHOBKI JUIA
m =m, +p',*m, +my = "
zred rBzrmy 0 12084,37 BepTHKANBLHEIX KoTeGanmii (¢. 85 CIT 26.13330-
2012)
= d?
A, = i 1,130 2 — IUIOIIAIE TIONEPEYHOTO CETEHNS CBAN
= 345500 — MOZYIIB VIPYTOCTII MaTepIaa CBall
Ep MIa 1y1b YOy P
u=Tmx*d= 3,768 M — MepHMeTp CBal
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_ Ek(cpk * fk} _

I{‘H

c kH
p_m 0,6 x10 F

0,024 L
M

— MOIVIE ZedopMalHl IPyHTA 10 IoA0IBol (hyHIaMeHTa (cBail) (B coydae
HEeOJHOPOIHOTO OCHOBAHIA 3HAYEHIe IPIHIMaeTCs cpeHee B Ipeierax
CHIDKAeMOil TOMIIH)

- 2
A =10m
b 12+= — K03 UINEeHT, IPHHAMAaeMBbIil J/1s NecIaHbIX TPYHTOB 1, 11 cyneceil n
0 ! CYTJINHKOB 1.2, A4 ITIIH H KPYIHOOOIOMOYHEIX IPYHTOB 1.5 (yIBalBaeT 114
3a0IIBHEIX CBail)
A=A, — IJI0IAJE HAHOOMENIET0 MONePeYHOro cedeHId HIDKHEr0 KOHIIA CBall
A kH .
C',=by+E[1+ 1)) _ 2,9 x105 — K03 QHINISHT YIPYTOTro
A M PAaBHOMEPHOTO CKAaTIA [PYHTA Ha YPOBHE
HILKHIX KOHOB cBait (¢. 5 CII 26.13330-
c', 1 2012)
a=—= 0,001 __
E b M

B’ = tanh(p’ = Iz) + a

K'; vea = N*Ep = Ay =B’ = 7,341 x 107 KH (. 87 CII 26.13330-

B" 4+ o= tanll(ﬁ * fcg) ! M ”Ul")
' kH
K, eq = Kf—“""“ = 7,34x107 — — (. 86 CII 26.13330-2012)
- 1+ K zred * lo M
N =E, = A,
B’y =0,25=p, — (. 89 CII 26.13330-2012)

¥
m =m,+B,.*m, +my= "
x_red r By r o= 4250,62 1 _ TIpHBeJ/IeHHAS Macca Beefl YeTaHOBKH 1md

TOPI30HTANBHEIX Konebanruii (. 88 CII 26.13330-

OcpenEeEHE] noHIDKaMNIT ko3¢ dunueHT (IIpunoxenne B, 0. B.5 CII 24.13330.2011)

o; =0,54
2
B 6000 *a,| wH
g K=]|0 *a) — K03(pdUIIHeHT IpONOPIIHOHATEHOCTH cioeB (Tadbm. B.1 CIT 24.13330.2011)

0

MNpueenéHHOe 3HayeHue KoadpdrLMeHTa NPONOPLUMOHANBHOCTH
s
g
S
S y
5 Ko li=[2% (2 1 — ooy ) + 1] xH
S k = 16202

(i )2 u
S
B
=3 Alucm
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4
T*d
I = ca = 10,174 x 10° cm* — MOMEHT IIHEPIIHII NIONepeIHOI0 CeIeHIL CBal
bp= |(d + 1m) if d20,8 — YCIIOBHAA IMIIPITHA CBAIl, M, IPIHIIMAeMasA paBHOIT:
118 cBail-o0DoIoUeK, a TaKKe cBail-cTonboB 1
HaOHUBHBIX 1 OVPOBEIX cBail ¢ JHaMeTpoM CTBOIOB OT
(1,5+d+ 0,5M) ~ yp A p
0.8 M 11 6onee bp=(d+1) M, a 114 OCTATBHEIX BHIOB I
pa3mepoB cedeHuil ceail bp (1.5d+0.5) M (mm. B.4 CII
bp=2,2 ™
Ye=3 — CcOIJIacHO MOoACHeHHK K §. 91 CII 26.13330-2012

— koaddunnest nedopmanun (§. B.4 CII 24.13330.2011)

— K03 HUIIeHT YIpyToIl JedopMallill CICTEME! ""cBaL-TPYHT"
(. 91CII 26.13330-2012)

1=22,9Mm — neficTBUTEeNBHAS TTYONMHA IOTPYKEHHA CBAl (eé HIDKHETO KOHIA) B
TPYHT, OTCHUIITEIBAeMEIe OT IIOBEPXHOCTI I'PYHTA IIPII BEICOKOM
POCTBEpKE ILTH OT IIOJIOMIBH POCTBEPKA MPH HIBKIIM POCTBEpKE

I'=1l=a'=5843 M — pHBeIEHHAA INIyOIIHA HOTPYXKEeHIIA CBall B IPYHT

OHIIHHHIIE CBall . OIMIIpAHIE HA !!IICI[E[I_'CHBTﬁ TPYHT

—_—

Ag =2,441

By =1,621 s— — Oe3pasMepHble KO3 pHIIIEHTE], IPIHIMaeMEle 10 TadIe
J1.2 CIT 50-102-2003

Co =1,751

——

KosddumuenT nnsa ceail, 3alm8MIeHHEIX B pocTBepke (¢. 93 CIT 26.13330-2012):

1 Ip <a’)? Ip=a
p=Ag+—F Bu*l(znw’)z—BuHu*(Cﬁ 04 )]= 0,94

Co+ lp * @ 3
N = u_'d w Foow | xkH
Ky req = P _ 1366 x107 — —¢. 90 CIT 26.13330-2012
o - p M
=
3
S
& lowe = 1 2,472 5
o 2 4702 — PACCTOAHIIC OT OCII HETBCPTII CBAIl A0
! ropH30HTaNBHOIT oclH, Ipoxoadmei]l depes neHTp
3 6,472| rgxectn mozomest ¢ yHIaMeHTa NepleHIIKyIApHO
1 7,608
g
S
S| 5 = 0 .,
r§ cE_nT — PACCTOAHIIC OT OCII OCTABIIIXCA CBall J0
= 2 8 ropH30HTaNBHOIL ocH, Ipoxoadniei] gepes eHTp
TA:KECTH [TOIOIIBE (PYHIaMeHTa IepIeHIIKYIAPHO
N
bS]
2
2 /lucm
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Bzam uHb,

[lodn. u dama

WHB. N2 nodn

les sur = 1 8| — paccTogHIE OT OCH pslia cBail 10 BEepTIKAIBHOII

CymMMa KBaIpaToB paccTOSHHUII oT ocefl cBall 10 ropn3oHTansHoIl ocl (¢. 95 CII 26.13330-2012):

1
1+:qu anm.

N l
= Z =4 Z (b )" +2* Z (o)’ = 63995 w2
i=1 i=1

i=1
CymMa KBaJpaToB PacCTOAHMUII OT ocell cBail 1o ropn3oHTansHOII ocH (¢. 99 CII 26.13330-2012):

N Elcnnu.r
AN - 2 _ 1408 w2
TS = Z T‘U = Nlpﬂﬂ * Z {IJ'CBB]J'TE') = M
i=1 i=1

HpIIBE‘I[EHHLTﬁ MOMEHT HHEPIIIH MacChl Beeifl YCTAHOBKH OTHOCHTEIBHO OCII HpOXO.E[ﬂ[D:E"ﬁ qepes

Oprea =Opr+Bz*my=ry+my*r3= 6,68 x10°T+*m? — .95 CII26.13330-2012
M req = My req = 4250,62 T — ¢. 94 CII 26.13330-2012
Opo rea = Ogrea + 3 *M, = 6,688  x10° T+ M2 — . 96 CII 26.13330-2012
Kz red
Ky rea = N = 0,021 x 10 kH * m — . 97 CII 26.13330-2012

HpIIBEHEHHBTﬁ MOMEHT HHEPIIII MacChl BCell YCTAHOBKH OTHOCUTENBHO BEPTI]I(PU'IBHOﬁ OCH

Oprea = Oy, +Br*mpy*r3 +my=r3 = 36766 x10° T=*m? —d.99 CII 26.13330-2012
My req = My req =4250,62 T — . 98 CII 26.13330-2012

Kx red
Kyrea =3 *7: =0,087 x 1010 kH * M —¢. 100 CII 26.13330-2012

KoaddumieHTs! KeCTKOCTH OCHORBAHNA (1. 6.6.3 CIT 26.13330-2012):

Ky =Ky rea = 0,874 x10° ¥kH*M _ ppamarensnas &ecTKoCcTh (pyHIaMeHTa

Ky =Kgyea = 0,021 x10" xH*M - ropnsoHTansHO-BpamIaTelsHas KECTKOCTE QyHIaMeHTa

Ky =Ky yea = 1,366 x 107 ﬁ — ropy30HTaNbHaA (NoNepeyYyHan) KecTKoCTb

M byHgameHTa
MuHuManeHOE 3HaYeHuE BpamarenbHoi xxectkoct — 79 ['H*m/pan.
JleficTBUTEILHOE 3HAUYCHHE BpamaTeabHol xectkoctr —1040 I'H*m/pan.
MuHuMaabHOE 3HaUYCHHE TToTIepeuHO )kecTkocTH — 44,9 MH/Mm.

JleiicTBUTENHEHOE 3HAUEHUE TTIOTIEPEUHOM KecTKocTH — 16 230 MH/m.

2 ocI1, mpoxoasmieil Yepe3 MeHTpP TAKECTH POCTBEpPKA

Lés.
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70

BriBoa: 3HaueHHs BpalllaTeIbHOW W MOMEPEYHOM KECTKOCTeH (QyHIaMeHTa

IMPCBLIMNAIOT MUHUMAJIBHBIC Tpe6yeMI)I€ 3HAa4YCHMHAI.

5. 3aki04enue
B otuere npencrasien pacuer ¢pyHnamenToB BOY Ha cBaitHOM OCHOBaHUU C

PEKOMEHIYEMBIMU TE€OMETPUYECKUMU MapaMmeTpamu. Ilo pesynpratam pacuera
C/I€JIaHbl CIETYIOUIUE 3aKIFOUCHHUS:
1. B ocHOBaHUU CBaii 3aJIeratoT CIEAYIONINE TPYHTHI:

UI'D - 3 — CyrMHOK TSDKEJbIN MbIIEBATHIM MOTYTBEPOH KOHCUCTEHIIUU
HEeTPOCa0YHbIN, HE3aCOJICHHBIM HeHaOyxaromuii; p = 1,95 r/cm3, E = 24,5 Mlla, ¢
=210, C =21 klla;

NT'D — 3a — CyIrIIMHOK JIETKUU TBLIEBATHIA MOJyTBEPAO KOHCUCTEHIIUU
HEIPOCaI0YHbIN, He3aCOJICHHBIN HeHaOyxarommii; p = 2,02 r/cm3, E =24,3 Mlla, ¢
=230,C=19«lla;

NI'3-5 - rnuHa nerkas neieBaTast TBEpA0d KOHCUCTEHIIMKM HETPOCaA0yHasl,
He3acoJeHHas1, HeHaOyxaromas;, p= 1,95 r/cm3, E=25,6 MlIla, 9 =190, C =53kI]Ia;

NI'3-6 — necok Menkuii cpeHel MIIOTHOCTU OJHOPOAHBIA MaoOl CTEHEHU
Bogonaceienus; ¢ = 0,60, E = 30,8MlIla, ¢ = 34,20;

UT'D — 7 — CyrIMHOK JIETKUW TIECYAHUCTBIA TBEPAOM KOHCUCTEHIIMU
HEIPOCaI0UYHbIN, HE3aCOJIeHHbIN HeHaOyxaromwmil; p = 1,92 r/em3, E = 21,5 Mlla, ¢
=240, C =28 klla.

Can — Bucsiuue. KonuuecTBo cBait Ha ofuH (QyHAAMEHT COCTaBIsSET 22 MITYKH.
Ceuenune d1200mm, mmHa ot 14,35Mm 10 20,35M, ¢ KECTKOM 3a/1€IKON B POCTBEPK.

2. Apmuposanue cBaii — A500 920 mm, 16 mTyk.

3. beron cpait mpunsar B35 F150 W10 mo I'OCT 26633-2015, nHa
noptaananemente no 'OCT 10178-85.

4. MeTo/10M BBITIOHEHUS] OypOHAOMBHBIX CBall BHIOpaH METO/ BEPTUKAIBHO
nepemeniarorieiics Tpyos! (BIIT) mox 3ammroit o6camubix TpyoO.

5. PoctBepk BOY nmeer kpyriyro ¢popmy. [lnura poctBepka umeeT AuameTp

oT 18 M y mogomBeI ¥ A0 5,7 M B BEpXHEH 4acTu U iepeMeHHyo ToauHy ot 1500
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Lz

MM 10 3655 MM U3MEHEHHE TOJIITMHBI IPOMCXOJIUT OT KpaeB K HeHTpy. [Ibenectan
BBITIOJTHEH quaMeTpoM 5700 MM u TommuHON 3955 Mm.

6. ApMupoBaHHE POCTBEPKOB BBHIMOJIHEHO Ha OCHOBAaHUHM pPAaCcUETOB IIO
IPOYHOCTH, TPEIIUHOCTOWKOCTH W BEIHOCITUBOCTH.

7. Apmatypa poctBepka kinacca AS00C u A240.

8. beronm d¢ynmamenra B40 F150 W10 mo TI'OCT 26633-2015, nHa
noptiananemente mo 'OCT 10178-85.
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