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1. OBIIMUE YKA3ZAHUA

1.1. YcnoBus cTponTenbCcTBa
Mecrto ctpoutenncTBa — . bparck, UpkyTckas 061acTh:

— KJIMMaTU4ecKuid paiion crpoutenbcrBa corjacHo CII 131.13330.2012 «CrpoutenbHas
kiuMarosiorus. AkryanuzupoBannas pegakuus CHull 23-01-99%)y — IB;

—30Ha BiaxHocTu 1o CII 50.13330.2012 «TennoBas 3anura 31aHUN. AKTyaIu3UpOBAHHAs
penakuust CHull 23-02-2003» — 3 (cyxas);

— pacdeTHas TeMIeparypa Hapy»KHOTO BO3yxa Han0OoJiee X0JI0JHOW MSATUAHEBKH COTIACHO
CIT 131.13330.2012 «CTtpouTtenbHast KITUMATOJIOTUS. AKTyanu3upoBaHHas Bepeus 23-01-99%) —
MHUHYC 46°;

— HOPMATHUBHBIN BEC CHETOBOI'O MOKPOBa Ha | M? TOPU3OHTATIBLHON MOBEPXHOCTH 3€MIIN
cornacHo CIT 20.13330.2016 «Harpy3ku u Bo3aeiicTBus. AkryanusupoBanHas pegakuus CHull
2.01.07-85*» — 150kr/m? (111 cHeroBoii paiion);

— HOpMaTUBHOE 3HaYEHHE BETPOBOIO JaBieHus 10 10M Haj MOBEPXHOCTHIO 3€MJIM COTTIACHO
CII 20.13330.2016 «Harpy3ku u Bo3aeiicTBus. AktyanusupoBannas penakius CHull 2.01.07-
85*» — 30kr/m? (11 BeTpoBoii paiion);

— CTENEeHb arpeCCUBHOTO BO3/ICHCTBUS HA METAITIOKOHCTPYKIIMH COTJIACHO

CII 28.13330.2012 «3amura CTpOUTENBHBIX KOHCTPYKIUI OT KOPPO3HH.
AxrtyanusupoBanHas pegakuus CHull 2.03.11-85» — cunbHOarpeccuBHasi;

— UHTEHCUBHOCTh CEMCMUYECKUX BO3JEHCTBUI B palioHe miomaaku TOL] cormacHo

CII 14.13330.2014 «CtpoutensCcTBO B ceiicMuueckux paiionax» no kapre OCP-97-B (mns
00BEKTOB MOBBIIIEHHON OTBETCTBEHHOCTH) — 6 OautoB o mkaine MSK-64 ms |11 kateropun
TPYHTOB IO CEHCMUYECKUM CBOMCTBAM;

— YpOBEHb OTBETCTBEHHOCTU coopykeHust corinacHo ['OCT P 54257-2010 «HagexxHocTh
CTPOMTENIBHBIX KOHCTPYKIIUI U OCHOBaHUI», CTaThs 9, 11.9.1 — noBbIieHHbIH (10);

— K03 PUITUEHT HAJSKHOCTH 110 OTBETCTBEHHOCTH — YN = 1,1.

1.2. Onucanue KOHCTPYKUHUI

B mensx TEXHMUYECKOro MEepeBOOPYXKEHHUs, M YCTAaHOBKM aBTOMAaTHYECKHUX CHUCTEM
U3MEPEHUs U ydeTa Macchl BEIOPOCOB 3arps3HSIOIIMX BEIIECTB B aTMOCc(epy Ha JbIMOBOM TpyOe
Nel HeoOX0MMO BBINOIHUTH IJIOLIAJIKY OOCITY>)KMBaHUS 00OPYAOBAaHUS Ha MPOEKTHOW OTMETKe
+75,000. [Toxbem Ha MIOLIAIKY OCYLIECTBISAETCS Ha JTUQTE.

a) Hvimosas mpyoa Nel.

JlaHHBIE B3SITHI COTIIACHO apXUBHBIM uepTexam Ne25196 u mpoekTy 1o 3ameHe QyTepoBKH
23/13-KP.KX.

MoHOMUTHBIH *Kene300eTOHHBIN cTBOM BhICOTON 150M 0T ypoBHs 3emiu. HapyxHblit
JIMaMeTp CTBOJIA TIEpeMEHHbIN — oT 7,77M (Bepx) 10 13,78M (Hu3). TosniuHa CTEHOK CTBOJIA — OT
180mm (Bepx) 10 750MM (HK3). DyTepoBKa ABIMOBOM TPYOBI BHIIOTHEHA:

- ¢ ormetkH 15,00 1o ormetku +40,00 u3 xkucnotoynopHoro kupnugya Mapku M100 u
MUHEPAIOBATHBIX TUTUT.

- ¢ ormetku +40,00 no otmetku +150,00 U3 monuMepreMeHTHOTO Kepam3utoderona ki.B15.
Tommmaa pyrepokn ot oM. 0,000 10 ot™. +20,000: kupry — 380mM, yrerumTens — 200MM.
Tonmuna pyrepoBku ot ot™. +20,000 10 oM. +40,000: kupry — 120Mmm, yrermmrens — 80MM.
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Tonmmua ¢pyrepoBku ot oM. +40,000 10 ot™. +150,000: moMMepIIeMEHTHBII
KepaM3uTo0eToH — 180MM.

C otM. 13,750 10 Bepxa TpyObl BHIIOJIHEHA METANINYECKAsi CTPEMSIHKA, a TAKXKE TUTOIIAIKH
IJIg OTABIXa ¢ marom 15M, HaumHag ¢ oM. +38,750.

OyHIaMEHT — KPYTJIbIi CTaKaHHOTO THIA, BHITOJTHEHHBIA U3 MOHOJIUTHOIO Kelle300eToHa.
Huamerp ¢pynmamenTa — 18,5m. Bricora pynmamenrta — 1,8m.

0) IIpoexmupyemvie niowaoKu 0OCIYHCUBAHUSA U TeCIMHUYA.

Konctpykuust muomaaku odcmyxuBanus obopynoanus. banku u3z msemaepo no 'OCT
8240-97. Croiiku — THyTBIe cBapHbIe KBaapaTHble TpyOsl o ['OCT 30245-2003. Orpaxgaromue
KoHCTpyKIuu — npoduactun H60-875-0,8 u C21-1000-0,7 mo 'OCT 24045-2016. Hactun —
pudnenas cranp tonamHor 6MM o 'OCT 8568-77.

KoHcTpyKIus miomaaok st OTAbIXa — 0aIKy ¥ MOAKOCH U3 yrojikoB TaBpom 1o 'OCT 8509-
93. Hactun — mpoceuHo-BoITsDKHAsS ctanb [1B-506 mo TY 36.26.11-5-89.

[IpocTpancTBeHHass KECTKOCTh M TEOMETpPUYECKas: HEU3MEHSEMOCTh KOHCTPYKIIHM
o0ecreunBaeTcs KECTKUM COIpPsHDKEHHEM OalloK M CTOEK MEXIy cOoOOM, a TakKe COBMECTHOMU
paboToii 6aNoK 1 HAacTUJIA.

1.3. O6mue cBeeHHs 0 pacyeTe IbLIMOBOH TPYOsI Nel

Pacuer koHCTpYKIMIi IBIMOBOM TPYOBI M IJIOIIAJ0K OOCITY)KMBaHHsI IIPOM3BEEH C IIOMOIIBIO
IPOTPaMMHOIO BbIUMCIUTENBHOr0 KoMmiuiekca SCAD B COOTBETCTBUU C JEMCTBYIOIIMMHU Ha
Tepputopun PO HOpMaMu 1 CTaHIapTaMH.

Pe3ynbrarom pacuera sBISAIOTCA:

— OIIpeJeNIeHUE YCUIIUM B 3JIEMEHTAaX JbIMOBOM TPYObI C yUETOM HOBBIX HArpy3okK oT Judra u
IUIOILAAKHU 00CIyKMBaHUS 000PYIOBaHUS;

— IIOATBEP)KJIEHHUE IPOYHOCTH, YCTOMYUBOCTH, a TaKKe [JOIYCTHUMBIX II€pEMELICHUN
AIIEMEHTOB JIBIMOBOW TPYOBI.

ITopsinok 3arpyK€HUH B pACUETHOM CXEME:

Howmep

HaunmenoBaHue 3arpyKCHUA
3arpyKeHu-d

1 «CoOcTBeHHBIH Bec k0» — COOCTBEHHBIM BEC MOHOJTUTHON 4acTH TPYObI

«DyTepoBKa» — BeC PyTEPOBKH JABIMOBOM TPYOBI

«Y TeIIUTENb)» — BEC MUHEPAIIOBATHBIX IUIUT (yTEPOBKHU

«CoOCTBEHHBIH BeC METaJL1» — COOCTBEHHBIN BEC METAINIMUECKUX IJIomaaoK

«llone3nasy» — Harpys3ka Ha IUIOIMaJgKu OT roaen

«Caer» — Harpys3ka OT CHEra

«JTudt» - HArpy3ka ot rpy30noapEMHOTO MEXaHU3Ma

«Betep» — cTrarnueckas Harpy3Ka oT BeTpa Ha CTBOJI AbIMOBOU TPYObI

O oo N oo bW

«Hy.]'IBCB.I_[I/IH BETpa» - MyJIbCAlITMOHHAA COCTABJIAOIIAA BeTp0BOI>'I HarpyskKku

1.4. lleas pacuyera

Lenpto maHHOTO pacueTa SIBISETCS OMNpeNesieHHe M IMPOBEpKa Hecylleld CrocoOHOCTH
JJIEMEHTOB JBIMOBOW TpyObl € Yy4YE€TOM TMPOEKTUPYEMOW IUJIOUIAJKH OOCITYKHUBaHUS
000py/I0BaHuUs U Harpy3Ku oT JudTa.
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2. CBOP HATPY3O0OK

2.1. «CobOcTBeHHBII Bec 0>» — COOCTBEHHBII BeC MOHOJMTHOM 4acTH IBIMOBOIi TPYObI
(mocTosiHHASI HATPY3KA)
Harpysku oT coOCTBEHHOTO BE€Ca MOHOJIMTHBIX YacTeil IbIMOBOM TPyObI B pacieTHOM
komiuiekce «SCAD»y 3anaroTcst aBTOMaTHYeCKy Ha METP KBaJpPaTHBIM, B 3aBUCUMOCTH OT

TONIUHBI A1eMeHTa. O0beMHBIN Bec 6eToHa — 2,51/M%. KoadduiineHT Haae)KHOCTH 110 Harpy3ke
vi=1,1.

2.2. «DyTepoBKa» — BeC (PyTepPOBKH ABIMOBOI TPYObI (IOCTOSTHHASI HATPY3KA)
Harpyska oT Kupnu4aHO cocTaBIsOMEeH (yTepOBKH MPHHATA C YYETOM €€ TOJIIWHBI Ha
COOTBETCTBYIOIIECH OTMETKE ABIMOBOM TpyObl. OOBEMHBII Bec Kupruda — 1,81/m°.
HopMaTHBHas Harpy3Ka OT KepaM3UTOOETOHHOI cocTaBisomeil GpyrepoBku — 0,3241/M2.
OOBEeMHBIN BEC MOJUMEPIIEMEHTHOTO Kepam3uToderona — 1,81/m3. Tommuna 180 mm.
Koaddurnment nagexxnoctu mo Harpyske ye= 1,1.

2.3. «YTeIInTe/b» — BeC MUHEPAJOBATHBIX IUIUT (PYyTEPOBKH (IIOCTOSTHHAS HATPY3Ka)
Harpy3ka oT yreruurens NpuHATa C y4€TOM €€ TOJILIMHBI HA COOTBETCTBYIOILIEH OTMETKE
IBIMOBOH TpyOBl. OOBEMHBIN Bec MUHEpanoBaTHBIX KT — 0,21/M3. KoaddunmenT Hage:xHOCTH

o Harpyske yf= 1,3.

2.4. «Co0CTBEHHDII BeC MeTAJLI» — COOCTBEHHBIH BeC METAIHYECKHX IIOIIA0K
(mocTOSIHHAS HATPY3KA)
Harpysku oT coOCTBEHHOTO Beca METaNIOKOHCTPYKIU B pacueTHOM Komiuiekce «SCAD»
3a/IaF0TCSl aBTOMATUYECKH HA TMOTOHHBIN METP, COTJIACHO JICUCTBYIOIIIMM COPTaMEHTaM IPOKaTa.
Oo6wemusblil Bec metamia — 7,851/m*. Koaddunment nHanexxnoctu no Harpyske yf= 1,05.

2.5. «Ilone3nas» — HArpPy3Ka HA MJIOIIAKH OT J0jeli (KpaTKOBpeMeHHasi HArpy3Ka)
Pacuernas narpyska ot mrojeit npunsta 0,31/m2. Kosdduument Hae:)KHOCTH TTO Harpy3Ke
Uit Metanna yi= 1,2,

2.6. «CHer» — Harpy3Ka oT cHera (KpaTKOBpeMeHHasi HArpy3Ka)

B pacyerax cHeroBble Harpy3ku NPUHUMAIUCH C YY4ETOM 00pa30BaHMs CHETOBOTI'O MEIIKa, C
koa¢punmenToM neperpysku p=2. Cornacxo npuioxenuto b.10 CIT20.13330.2016.
Koad¢uimenT Ha1e:KHOCTH 1711 CHETOBOM Harpy3ku yr= 1,4.

2.7. «JIudT» — HAarpy3Ka oT rpy30noaA5EMHOr0 MexaHn3mMa (KpaTKoBpeMeHHas
HArpy3ka)
CocpenoTodyeHHas Harpy3ka ot Jugra B padouem coctosHuM — 5,91. Koapdunment
HaJIeXKHOCTH 10 Harpyske yf= 1,2.
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2.8. «BeTep» — Harpy3Ka oT BeTpa Ha CTBOJ AbIMOBOii TPYObI

Pacuer BeTpoBBIX Harpy3o0k Mpou3Boauics ¢ yuetoM cxeMm [Ipunoxenus B.1

CII 20.13330.2016. IIpu 3TOM y4eT MynbCOBOI BHYTPEHHEN COCTABIIAIOIIEH BETPOBOI
Harpy3ku He Mpou3BOAWICS corjacHo 1.11.1.2. Pe30HaHCHYIO COCTaBIAIOUIYIO BETPOBOTO
JABJICHUSI TAK)KE€ MOKHO HE YUUTHIBATh, T.K. KOHUYHOCTh PACCUUTHIBAEMOI'O COOPYKEHHs Ooliee
0,012 (em. m1.9.3.26 CI143.13330.2012).

3HaueHus BETPOBOM Harpy3KH OMpPEESUINCh B 3aBUCUMOCTH OT BBICOTBI PACIIOJIOKECHHUS
YaCTH COOPYKEHHUS U MPUBEIICHBI B Tabnumax 1, 2.

W = We + W + Wi, TIIe

We — HOpMaJIbHasi COCTABJISIFOIIAS. BETPOBOTO JABJICHHUS, T/M>

Wf — KacaTebHasi COCTABJISIONIAs BETPOBOTO AABJICHUS, T/M>

Wi — HOpMaJIbHOE JIaBlIeHUE, MPUIIOKEHHOE K BHYTPEHHEH MMOBEPXHOCTH JBIMOBOM TPYyOBI, T/M?
Wm = WoK(ze)C (11.2)

wo = 0,031/m? — |l BeTpoBoIii paiion

K — m1st THITa MECTHOCTH A B 3aBHCUMOCTH OT BBICOTBI Ze Y4aCTKa TPYObI

C — adPOIMHAMHUYECKUH KOIPPUITUCHT ISl COOTBETCTBYIOIICH COCTABIISIONICH BETPOBOTO

IaBJICHUA We, Ws, Wi

3HaueHUs a3POIUHAMUYCCKUX KOA((DHUIIMEHTOB OMPEIEIICHO C Y4eTOM cXeMbl B.1.12

«COoOpyXKEHMS U KOHCTPYKTUBHBIE 2JIEMEHTBI C KPYTOBOM LIMJIMHAPUYECKON TOBEPXHOCTHION,
CII 20.13330.2016.

Ce1 = Ki1Cp (B.2)
K1 =1 mpu cg>0
K;1 = 0.85 mpu cg< 0 (cMm. cxemy B.1.15 [punoxenust B CIT 20.13330.2016)
Je=24=27*19,3=38,6
A=1/b=150/7,77=19,3
$p=1

Yucno PeitHonb/ca 1uis onpeieieHus: cXeMbl pacrpeaeneHnus KodppHuinueHToB Cg 1o
MOBEPXHOCTH JILIMOBOM TPYOBI ONpEETIeHO CIeIYIOIINUM 00pazoMm:

Re = 0.88dN( wok(ze)y ) * 105 (B.1)
Re; =0.88 * 7,77 V(30 * 2,1 * 1.4) * 10° = 0,64 * 107 — unco Peitonb/aca Ha ypoBHE Bepxa
JIBIMOBOI TpyOBI

Re, =0.88 * 13,78 \/(30 *(0,75* 1.4 )* 10° = 0,68 * 10’ — uncno PeitHomnbIca AN THIMOBOL
TpyOBI Ha YPOBHE 5M OT YPOBHS 3eMIIH

I'paduk pactpenencHus U 3Ha4eHHs] KOOPOHUIHMEHTOB Cp IPUHATHI [0 PUCYHKY B.16
[punoxenus B CII 20.13330.2016 s Re =107,
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Puc. 1. Pacnpedenenue aspoounamuyeckux Ko3pouyuenmos no oKpyscHocmu 0bLMosol mpyosl

[Ipu aHanm3e NOJy4YEHHOW CXEMBI paclipeieeH sl Cp Ul YIPOILIEHUS 3a/1aHUS JAHHBIX
3HAaYEHHUE BEJIMYMH a3pOJMHAMHUECKOro KoddunuenTa Obu1o npuHATO Tpex BenuyuH: 0.4; 0.7
1 0.8, — ¢ COOTBETCTBYIOIIMMHU 3HAKAMH «+» WU «—» ISl 0003HAUCHUS HAPaBICHUS 1aBICHUS

BeTpOBOﬁ Harpys3kKu Ha COOPYIKCHUC.

PGSYJ'ILTB.TBI pacd€TOB BCJIMYHUH BCTPOBOI'O AABJICHUA HA 3JICMCHTLI JBIMOBOM TPY6BI B

3aBUCHMOCTH OT BBICOTBI CCUCHUSA CBCACHBI B Ta6JII/IIII>I 1, 2.

Tabnuya 1. Pacuemnvle 6emposvie Hacpy3Ku HA ObIMOBYI0 mpyoy, m/m?

h k Ce=0.4 | Ce=0.7 | Ce=0.8 Ce=1 Ce=0.5 | Ci=1.05
5 0.75 0.013 0.022 0.025 0.033
10 1 0.017 0.029 0.034 0.044
20 1.25 0.021 0.037 0.042 0.055
40 1.5 0.025 0.044 0.050 0.066
60 1.7 0.029 0.050 0.057 0.075
75 1.81 0.061 0.076 0.038

80 1.85 0.031 0.054 0.062 0.082
100 2 0.034 0.059 0.067 0.088
120 2.1 0.035 0.062 0.071 0.093
150 2,25 0,038 0,066 0,076 0,099

Tabnuya 2. Hopmamueuvie 6empoguvle Ha2py3Ku Ha ObLMO8YIo mpyoy, m/m?

h k Ce=0.4 | Ce=0.7 | Ce=0.8 Ce=1 Ce=0.5 | Ci=1.05
5 0.75 0.009 0.016 0.018 0.024
10 1 0.012 0.021 0.024 0.032
20 1.25 0.015 0.026 0.030 0.039
40 15 0.018 0.032 0.036 0.047
60 1.7 0.020 0.036 0.041 0.054
75 1.81 0.043 0.054 0.027

80 1.85 0.022 0.039 0.044 0.058
100 2 0.024 0.042 0.048 0.063
120 2.1 0.025 0.044 0.050 0.066
150 2,25 0,027 0,047 0,054 0,071
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PacueTHbIe HArPY3KU MPUHSATHI JIsl IPOBEPKH CYIIECTBYIOMIETO apMUPOBAHUS
JKEJIe300€TOHHOM TBIMOBOM TPYOBI, a TAaKXKe JIJIs ONPEICTICHHUS CeUueHUH 0aIoK IUIOMaIKu
00CITy)KMUBaHUS.

HopmatuBHBIC 3HaYCHHUST HATPY30K HCITOJIL30BaHbI JIJIsl ONPEACTICHHS TIEPEeMEICHHH
AJIEMEHTOB JIBIMOBOM TPYOBI.

PesynbTathl pacueTa npencTaBieHbl HIKE B BHJIE CXEM.

Koaddumnuent nagexxnoctu mo Harpyske yi= 1,4.

2.9. «Ilyabcanust BeTpa» - NyJIbCALHMOHHAS COCTABJIAIONIASI BETPOBOH HATPY3KHU
[TynbpcanmoHHast COCTaBIISIONIAs BETPOBOW HArpy3kH B pacyeTHOM komiuiekce «SCAD»
3a1a€TCs aBTOMAaTUYECKH, HA OCHOBE CPEHEN CTATUYECKOM COCTABIAIOIIECH BETPOBOM HArpy3KU
Y IIOCTOSIHHBIX 3arpyKEHUM.

Koaddumnuent nagexxnoctu mo Harpyske yi= 1,4.

3. BBIBOJIbI 1O PE3YJIbTATAM PACYETOB 3JIEMEHTOB JbIMOBOM TPYBHI

3.1. BeiBoa 1o pe3yJjbTaTaM pacuera no I npenejibHOMY COCTOSIHUIO.

Cy1IecTBYIONIEro apMUPOBAHUSI TBIMOBOM TPYOBI JIOCTATOYHO JIJISI BOCTIPUSTHS
JIOTIOTHATEIFHOU HArpy3KH, IPUXOJIAIICH Ha COOPYKCHHE OT IIIOMAJAKU 00CTY)KHBAHUS
ob0opynoBanus Ha oT™. +75,000 1 KoHCTpYKIMi MUTa.

KoaddunenT ob1ieid ycToiunBOCTH COOpYKEeHUS OombIIe 2.

3.2. BeiBoa 10 pe3yjbTaTaM pacuera no |l npexeabHOMY COCTOSTHHIO.

[TepemerieHus 3J1EMEHTOB JIBIMOBOI TPYOBI [10 TOPU30HTAIM OT HOPMATUBHBIX HArpy30K HE
IPEBBILIAIOT IOIYCTUMBIX IIPEJIEIIOB.

[TpenenbHO AOMYCTUMOE OTKJIOHEHHE BEPXHUX Y3JI0OB COOPYKEHHUS 110 ropu3oHTanu — 700 MM

(CIT 13-101-2009)
MaxkcuManbHOe TOPU30HTAIBHOE IEPEMELICHHUE Y3JI0B CXEMBI 110 PE3yJIbTaTaM pacyéTra -
180,37Mm. Cy1iecTByrolee OTKIIOHEHHE Y3JI0B OT BepTuKainu — 285 mMm. CymmapHoe
ropusoHTanbHOE nepemenienne 180,37+285=465,37mm.

465,4 MM < 700 MM — rOpU30OHTAJIbHBIEC TEPEMEIIECHUS BEPXHUX Y3JI0B ABIMOBOM TPYyObI
MEHBIIIE MTPENETbHBIX.
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