CONSTRUCTIONLAB

NDM R1

PyKOBOﬂ,CTBO NnoJib30BaTe/iA



MpunoxeHwne:

Bepcua:
OnucaHue:

[ata:

PaspaboTKa:

E-mail:

CONSTRUCTIONLAB

NDM
R1
[narpammHbI MeTo pacyeTa NI0CKUX KeNe306eTOHHbIX CeuYeHM i

2025-07-17

https://constructionlab.ru

support@constructionlab.ru

team@constructionlab.ru



https://constructionlab.ru/
mailto:support@constructionlab.ru
mailto:team@constructionlab.ru

CONSTRUCTIONLAB

CoaeprkaHue
1 CRUEBHME. ... . iiieniiiiiiineiiiitiietiiitieeeiiieeeaasisttasssisteesssseseessssesstessssesseesssseseesssssssersssssssennssssnes 5
1.1 BOTOH .ottt e 5
1.2 [K=To] V1<) o] - O T T T U U PP PP 5
1.3 HEHaMPATAEMAA QPMATYPA coeeeeeeeeeieieieieeeeeee et ee e eeeeeeeeeeaeseeeeeee s e e e e e e e e e eeaeaeaeaesaaans 7
1.4 HarpPAra@Man QPMATYPA wueueeerererrriiriiiiereeeeereeriniieseeeesreemmsnnssssessrsemmmmssseseesserssnnnsseees 7
1.5 TEHEPALMA CTEPIKHEM ..ueevriiieeeeeeeieiieitrreeeeeeeessenrtteeeesesesessansssreeeesssssssasssesnesesssansnssssnns 8
2 LT o X 1LY = o o - T 9
2.1 (O3 111 1 PP 9
2.2 BAMAHME NPOLOABHONO MBMTMBA.......ueiiiieeieeeieeciiiieeeee e e e eeetrerre e e e e e e s enaareeeeeeeeeeennnnenens 9
2.3 YNPABACHME PACUETOM ..cevvrrruuuneeeeererrruuinnseeeereesmmmssassessesreesmssssnesseesreemmmmasnssseessesssmnnns 9
2.4 o T0) )L [PPSR 10
3 ] o L T2 T'o ot 4 - St 11
3.1 TabMUA@ PACUETHBIX COUETAHUM YCUMMM .eeiiiireeeeeeeeeciveeeeee e e e e eenranreeeeeeeesennnnnens 11
3.2 TTAPAMETIDI cevtruiuiieeeeeiiitiiiieaeeeeeeetttaraeaseeeeeeertsraasseeeeearesraassseseesnsessnnssseseesenessnnnnneeees 12
4 TP ELLMHOCTOMKOCTD . cveeuereeenerensecrenseeresserensesssnsesenssessnsssssnsessssssssnsssssnssssnssesensesssnsessnnnesans 14
4.1 TabAMLA PACUETHDBIX COUETAHUM YOUITMM c.eeveeeeeeiiieeeceiieeeeeeiieeeeesareeeesssvaeesssnsneeeenns 14
4.2 TTAPAMETIBI cevtrriieieeeieeittiiiieee e e e et etttarereeeeeeeettataaasseeeesaatsraasseseesanessanssseseesesessnnnnseeees 14
5 ONNTENIBHAA NMONBYUECTD teuieeireiiaitenieesresrastascresrasiatsssssestosssssssssessastassssssastasssssssssassassassses 16
5.1 Tab/ MU PACUYETHBIX COUETAHUM YCUITUM ...eeerrereeeeeeeeeeinreeeeeeeessesnrseeeeseeeeessnnnnsnens 16
5.2 T o T2 1Y =l o o1 S 16
6 721,715 Lo o 1 B )4 =t 17
6.1 OO LLLNE MO TOMKEHMA . uvvvururerererererarerarssessssrsrsssssssssrsssssssssssssssssssssssssssssssssssssssssssssssssssnes 17
6.2 MMNOPT CTAHAAPTHOTO CEUEBHMEA cevvvruuiereeereerrriiiieeeeeeetrttinisseseessnesmnnnsseseesenemmnneeseees 17
6.3 MMNOPT MPOM3BOSIBHOTO CEUEHMA .euuuuneieeeeeeiieiieieeeeeeeeetttaiaeeeseeennesnnnaeseseeeresnnnnaeeeees 19
7 Omarpammbl 4ePOPMUPOBAHUA TAMNKEIOTO DETOHA ..ccuureererrenncrrnneerennereeserensessensesesssesens 21
7.1 OO LLLNE MOJTOMKEHMA . uvvvererrrarererererasarsressrsrsrsseressrererarererarererere................................—.—. 21
7.2 KpuBoanHelHble gnarpammbl 4eHOPMUPOBAHUA TANKENOTO BETOHA ...ccveeeeeenennieee. 21
7.3 TpexnuHeliHble gnarpammbl 4ePOPMUPOBAHUA TAMKENOTO BETOHA ...oovvveeureereeernneene 27

NDM R1 - PykoBoAcCTBO Nnonb3oBaTens 3/191



10

CONSTRUCTIONLAB

7.4 HopmaTuBHble gnarpammbl 4eOPMUPOBAHUA TAXKENOrO HETOHA NPU CXKATUM ...... 29
Onarpammbl A,ePOPMUPOBAHUA APMATYPDI ceeeeeireeriirmesirssssrsssssrssssrsssssrssssrsssssrsssssssnssssas 37
8.1 OOBLLME MOJIOMKEHM A eeeeeeeeeeeeeiiriiteeeeeeeseieatsrreeeeeeeeeeaiitrtreaeaesaeeeaassseseesaessesasssssseseeeaens 37
8.2 KpuBonnHenHble anarpammbl 4€HOPMUPOBAHNA APMATYPDI....eeeverreerneeareesieerneens 37
8.3 KycouHo-nrHelHble anarpammbl 4eHOPMUPOBAHNA APMATYPDI ..eerureeeeeereerieennenns 44

8.4 HopmaTtusHblie guarpammbl AedOpPMUPOBAHMA apMaTypbl C YCOBHbIM Npeaenom
LAY A [T o 1 PP PPRT 46

8.5 HopmaTuBHble guarpammbl epopmmnpoBaHmMsa apmaTypbl ¢ GU3MYECKON NIOLLALKOM

TEKYUECTM 1euiiiieeeieieiiiiiieeeeeeeeetttnnueseseeerenersssssssseseeessesssnssssessseseesssnssssssseessessssnssnssesesssssssnnnnnseses 55
BEPUPUMKALMOHHDIC 3AJQUM cceuuireeniirnniirnniirasisiesssirsssressssrsssssrssssirssssrsssssssssssssssssssssssanss 58
9.1 O6ume NOACHEHUS K BEPUDUKALMOHHBIM 33LAUAM ...vvveeeeeeeeeeinrrrereeeeeeeeesennrreneeeeens 58

9.2 BeToHHble U Kene3obeToHHble KOHCTPYKUMM 6e3 npeaBapuTeslbHO HanpaKeHHOoM

APMATY P teeettrtrruiereeeeetteuruuereeeeereesusasseeeeeneessssssassseesseessssssnssseeeseesssssssssesessesssssssnssseeseessssnnns 59
9.3 MpeaBapuTeIbHO HaMNPSXKEHHbIE KeNe300€TOHHbIE KOHCTPYKLUMMU ....ceeeeeeeeennnnnnee. 138
D1 L= o - ) 1Y X T 191

NDM R1 - PykoBoAcCTBO Nnonb3oBaTens 4/191



CONSTRUCTIONLAB
1 CevyeHue

1.1 beToH
Knacc 6€TOHa Nno NPOYHOCTU HA CXKaTue:
e B7,5, B10, B12,5, B15, B20, B25, B30, B35, B40, B45, B50, B55, B60, B70, B8O, B9O,
B100.

1.2 TeomeTpwua
CeueHMe — NpsAMOYro/ibHOE, TaBPOBOE, ABYTAaBPOBOE, KPYI/10€, KOJIbLLEBOE, MPON3BO/IbHOE.
I'Ipmv\oyroanoe ceyeHue:

e b - wKpmrHa ceyeHnsn, mm;

e h-BbIcoTa CeYyeHunAa, mMm.
TaBPOBOG cevyeHue:

e b —wupuHa pebpa, mm;
e h —nosHan BbICOTA CEYEHMA, MM;
e b'f— WKMpPKHA NONKK, MM;

e h’— BblCOTa NONKKU, MM.
[lByTaBpoBOE ceyeHwme:

e b —wupuHa pebpa, mm;

e h—nonHaA BbICOTa CEYEHUS, MM;
e bt — WKMpKNHa BEpXHEN NOAKK, MM;
e h'r— BblCOTa BEpPXHEN NOMKU, MM;
e b — WIMPUHA HUXKHEN NONKK, MM;

e hf— BbICOTa HUMKHEN NOJIKN, MM.
Kpyrnoe ceuyeHue:

e D — anameTtp cevyeHUA, MM.
KonbueBoe ceveHune:

® Dext — BHELIHMWI AMAMETP CEYEHUS, MM;

e Dint — BHYTPEHHUN ANAMETP CeYEHMUA, MM;
dNeMeHTbl — reHepaLus CeTU 31eMEHTOB:

e noocuny,

e noocul.

DXF — nmnopt reomeTpun cedeHuna ns DXF.

NDM R1 - PykoBoAcCTBO Nnonb3oBaTens 5/191

CeueHue



CONSTRUCTIONLAB

CeueHue — rpaduyeckoe oTobparkeHne BBeAEHHbIX AaHHbIX.

Mpumepbl BBOAA JaHHbIX:

o [IpamoyronbHoe ceyeHue ¢ paamepammn 400x800 mm, ceTb anemeHToB 10x10 mm:

FecmeTpua

CedeHue NPAMOYTOAEHOE e
b/h 400 |[soo | mm
L
VP |
o extfint | | | | M
INEMEHTEI |1|3' | |1|3' | MM
CAMNP OXF Ceyenwne

e TaBpoBoOe ceyeHue: WKrpuHa pebpa — 300 mm, NoaHas BbicoTa ceyeHma — 500 mm,

WKrpurHa noakn — 1500 mm, BbicoTa noakn — 200 mm, ceTb anemeHToB 10x10 mm:

FecmeTpra
CeyeHue TaBpoBOE "
b/h |3IJD ||SDD | Mm
b, /h, |15DD | |2DID | Mm
by [ JL [
extfint | | | | M
INEMEHTEI |1|3' | |1|3' | MM
CANFP DXF CeueHue

e [lpoun3BonbHOE ceyeHne — ToAbKo nmnopt DXF (cm. pasaen 6):

NDM R1 - PykoBoacTBO Nnonb3oBatensa
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FecmeTpra
CeyeHue NpoW3eanbHoe e
TSR
T
VP B |
extint | | | | M
INEMEHTEI |'_|3 | |'_|3 | M
CANF OXF CeveHne
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1.3 HeHanparaemasa apmaTtypa

Knacc HeHanpAaraemou apmaTtypbl N0 NPOYHOCTU HA pPacTAXKeHue:
e A240, A400, A500, A600, BS00, Bp500.

®dyHKUMOHanN:

L4 p,o6aBneHv1e nan yaaneHne CTtpok;
® Ha3Ha4veHune OANHaAKOBbIX 3HaYeHUM BblaeNeHHbIM AYerikam.

3a Hauano KOOPAUHAT NPUHATbI CieaytoLwme y3bl:

® MpPAMOYroNbHOE CeYEHNE — NEBbIN HUXKHUMN y3en;
® TaBPOBOE CeyeHue — JIeBbIN HUMKHWUI y3en pebpa;
e [BYTAaBPOBOE CEYEHME — NIEBbIN HUXKHUN y3en;

® KpYr/J0€e Uan KONbL,EBOE CEYEHNE — LLEHTP OKPYKHOCTU.
Mpn MmnopTe NPOM3BOJIbHOIO cevyeHnsa n3 DXF 3a Hayano KoopANHAT NPUHUMAETCA NEPBbI
y3€e/1 KOHTYypa CeYeHMa UK Havyano KoopauHat daiina DXF.
Mpumep BBOAA AAHHDIX:

e [IpamoyronbHoe ceyeHue ¢ pasmepamu 400x400 mm, apmaTypa yraoBoro tuna —
4025 A500, a =a’ = 50 mm:

HeHanpAaraeman apmaTypa
Hnacc AS00 ke

Fasmepel B TabBnuue B [mm]

¥ Fd ds
1 50 50 25
2 350 50 25
3 50 350 25
4 350 350 25
OoBaenTe ¥OanuTe

HasHayuTe

HeHnanpsaraemas apmaTypa OKpalunBaeTcs B CUHWUI LIBET.

1.4 HanpAaraemaa apmatypa

Knacc Hanparaemoi apmatypbl N0 NPOYHOCTU HA PaCTAXKEHMe:

e A600, A800, A1000, Bp1200, Bp1300, Bp1400, Bp1500, Bp1600, K1400, K1450,
K1500, K1550, K1650, K1750, K1850, K1900.
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Osp — NPeBapuTENIbHOE HaNpAXKeHNe apMaTypbl C Y4ETOM NOTEPb, OTBEYAOLLUX paccCMaTpu-
BAaeMOW pacyeTHoM cuTyaumm, MMMa. [leiictByeT ycnoBHOE orpaHuyeHme: osp < 0,9 Rs h.

®dyHKUMOHanN:

L4 AO6aBJ'IeHMe nan yaaneHne CTtpok;

® Ha3Ha4vYeHune OgNHaKOBbIX 3HaYeHUM BblAENEHHbIM AYenKam.

BBog, AaHHbIX aHANOrMYeH BBOAY HEHanparaemoi apmaTypbl. Hanparaemas apmaTtypa oKpa-
LUMBAETCA B KPACHbIN LiBET.

1.5 TeHepauya cTepRHen

[ocTyneH BBOA LEMNOYKM CTEPKHEN HEHANPAraeMoMn UM HAaNPAraemon apmaTypbl MO ANHUMK
NN NO OKPYXKHOCTW.

an BBOAE UENOYKMH CTep)KHei;i no IMHNK:

® Ha4a/ibHaA TOYKa pAda C KOOpAnHaTaMum Y1, Z1, MM;

® KOHeyHan ToYKa pAja C KoopauHaTamu Yz, Z2, MM.
Mpuv BBOAE LLENOYKM CTEPIKHEN NO OKPYKHOCTU:

o D — aMameTp OKPYXKHOCTU P CTePXKHEN, MM;

e B —caBurNepBoro CTepKHA BAOIb OKPYKHOCTH, rpas.

LlenouKa cTeprkHeu:

o ds— aAnameTp paga CTepKHeEN, MM;

® Ns— KOQnN4ecTtso CTep)KHel‘;I, wT.

Mpumep BBOAA AAHHbIX:

e [lpamoyronbHoe cedeHne ¢ pasmepammu 1000200 mm, HUXKHAA apmaTypa — 5012,

a =40 mm:

FEHEpPELMA CTEPHHER
ApmaTypa HEHanpAraemasn -
MNonosmeHwe  no AMHKMK o
vz, o [fso | mm
Y,/Z, |950 ||4D | mm
o | |MM
] | | rpag.
d < /n . 12 | |5 we | mama .
CTERHHM OoBaeuTe
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2 [lapameTpbl

2.1 Onuuun

EAVMHULbI U3MEPEHUA — eAMHULbI U3MEPEHUA YCUINUIA B TaBANLLAX PACYETHbIX COYETAHUNA.

g — ycKopeHue ceoboaHoro nageHus, m/c?. BHyTpunporpaMmmHble pacyeTbl BbIMNOHAKTCA B
H 1 mm; npu BbibOpE eANHUL, USMEPEHUSA PACYETHbIX COYETAHWUIM YCUANIM B TC — KOHBEPTALLMA NpPo-
NCXOANT YMHOMXKEHMEM HA KO3DDUUMEHT g.

TOYHOCTb — TOYHOCTb UTEPALMOHHDIX BbIMUCAEHUI, %. XapaKTepn3yeT MaKCMMa/bHYO No-
rPEWHOCTb OTHOCUTE/IbHBIX AedOopMaLMii U BHYTPEHHUX YCUAUI TEKYLLEN nTepauum oT npeaplay-

Len.

Mounck — war Harpysku gnsa NoMcka MOMeHTa TpewmnHoobpasoBaHus, %.

NTepauum — MakcMmanbHOE KO/IMYECTBO UTepaLmi (414 ogHOro Wwara), wr.

OKpyrneHue — KONMYECTBO PA3pPALOB AN OKPYINEHWUS YCUNUIA B TaBaMLAX pacyeTHbIX coye-
TaHUN.

2.2  BnauAHuMe npoaosabHOro 1M3rnba

L;, Ly — A/MHa 31eMeHTa B NI0OCKOCTU, COOTBETCTBEHHO, XOZ (a8 KOPPEKTUPOBKM Usrnbato-
wmx momeHToB My) 1 XOY (g5 KOPPEKTUPOBKMU N3rMBAIOLLMX MOMEHTOB M;), MM.

Mz, My — KO3PPULMEHT pacyeTHOM A/IMHbI B NIOCKOCTU, COOTBETCTBEHHO, XOZ (417 KOPPEKTH-
POBKM narnbatowmx momeHtos My) n XOY (a0 KOPppPeKTUPOBKM U3rnbaroLwmx momeHToB M,).

€z, Ey—,CI,OI'IOI'IHVITeJ'IbeIﬁ IKCUEHTPUCUTET I'IpO,CI,OI'IbHOVI C)-KVIMal'OlJ.I,eﬁ Chbl B M1IOCKOCTH, CO-

0oTBETCTBEHHO, XOZ (A1A KOPPEKTUPOBKKN U3rnbatowmx momeHTos My) n XOY (ana KOpPPEKTUPOBKU

n3rmbatloLmx momeHToB M;), Hanpumep, oT TEMNePaTyPHOro BO3AeNCTBUS, MM.

Cxema — cTaTM4eckmu Heonpeaennmaa nanm Ctatu4eCkn onpenennmman (,El,ﬂFI y4yeTa cnyqaﬁHoro

3KCLEHTpUCMTETA NPOAONAbHOMN CMUMAIOLLEN CUNbI).

2.3 YnpaB/ieHue pacyeTom

BbluntaHue naowagu 6eToHa B mecTax apmaTtypbl — BblYMTaHNE NaoWaamn 6eToHa B mecTax

PaCMoNOMKEeHNA apMaTypbl (UCKAOUYEHME 3a4BOEHMA MaTepManos).

BaunaHue rpagmeHToB gedopmauuii — yyeT BAUAHUA rpagueHToB gedopmaumii Ha aAuna-
rpammy coctoaHuMAa 6eToHa. PekomeHAayeTca akTMBMPOBaATb NPM BbICOTE CKaToM 30HbI 6eToHa o1 0,2

00 0,5 ot paboueit BbICOTbI CEYEHUS.

KpoweHue cxKatoro 6eToHa — pacyeT 6e3 orpaHMyYeHns npeaenbHbiX OTHOCUTE/IbHbIX Ae-
dopmaumii 6eToHa Npu cKaTuu. dnemeHTbl 6eToHa, OTHOCUTENbHbIE AedopMaLUM KOTOPbIX Npu

NDM R1 - PykoBoAcCTBO Nnonb3oBaTens 9/191
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CXKaTnn npesBbiWaloT NpeaesibHble, NonarakoTcA BblIKNKOYEHHBIMU U3 pa6OTbI, pacyeT He npepbiBa-

eTcA.

OpHOBpeMeHHbIN yueT KoapduumeHTa YPs u pactaHyToro 6eToHa — yueT paboTbl pacTaHy-

TOro 6eToHa Npu UCNOIb30BaHMM Ko3pduumeHTa Ys.

2.4 TpaduKa
KooppauHatHble ocn — oToOpaxKeHne Uan BbIK/IKOYEHNE KOOPAMHATHbIX OCEN.

CeTb 3/1€6MEHTOB — 0T06pa)'KEHVIe NN BbIKIlOYEHUE CETU 3/1IEMEHTOB.

Homepa cTeprkHeit apmaTypbl — 0TO6paXKeHNEe UM BbIKIOYEHNE HOMEPOB CTEPXKHEN apMa-

TYpbl.
Hanpsa)xeHua B apmartype — oToOparkeHne MM BbIKAOYEHME HAMNPAXKEHUM B apmaType,
MTla.
U,EHTp KEeCTKOCTH — 0To6pa>1<eHv1e NN BbIKNKOYEHNE UEHTPA KECTKOCTU HAarpy>eHHOoro ce-
YeHUA.
NDM R1 - PykoBoAcCTBO Nnonb3oBaTens 10/ 191
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3 [TpOYHOCTb

3.1 Tabanua pacyeTHbIX COYeTaHUI YCUAUI
Pexxumbi:

® KpaTKOBPEMEHHbIN;

®  [/IUTENbHbIN.

B perkmme AnnTenbHOM NPOYHOCTM aBTOMATUMYECKM YUNTbIBAETCA KO3GDULUMEHT YCN0BUI pa-
60Tbl 6eToHa 0,9. Mpwu yyeTe BANSHMA NpPOAOAbHOIO n3rnba KoadpduumeHTt ¢ = 2,0 (B KpaTKoBpe-
MEHHOM pexkume KoadduuMeHT 3agaeTcsa nonb3sosatesnem — ot 1,0 go 2,0).

MpaBui0 3HAKOB ycUNMiA:

® OTpuuaTenbHaAa NpPoago/sibHAaA CUNa N cosgaeT cxXumaruwme HanpA>XeHnAa B CEY4EHUMU,
®  MONOKUTENbHbIN VI3FM6aIOLLI,VII7I MOMEHT My pactarnBaeT HNKHIOK CTOPOHY CEYEHUA,

®  MONOKUTENbHbIN VI3FM6aIOLLI,VII7I MOMEHT M, pacTtArmBaeT NpaByto CTOPOHY CeEYEHUA.

BHeLWHWe ycnama NpuKnaabiBaoTca B LEHTPe TAXKecTu 6eToHHOro ceveHus (6e3 yyeta apma-
Typbl).

OcCHOBHble NPUHLMNbI PAaboTbl ¢ TabAMLLAMM pacYeTHbIX COYEeTaHUMN YCUAUIA:

e pnobaBneHue Uan yaaneHue CTpok;
e Ha3HayeHume OMHAKOBbIX 3HaYEHUI BblAe/IEHHbIM AYEKaM;

® OKpYyrneHue pacyeTHbIX COYEeTaHUMN YCUANNA.

Mpu akTMBaUMK pacyeTa Tabaunua 6n10KMpyeTcs. [lna BO3BpaTa B PEXUM pPefaKkTMPOBaHMA

HEeobX0AMMO aKTUBMPOBATb KHOMKY «PeaaKkTUpoBaThy», NPU 3TOM pe3y/ibTaTbl YAaNATCA.

B ctonbue «PeweHue» npnsogntca KoapOUUMEHT MCNONb30BAHUA CKaToro 6eToHa (C UH-
AeKcoM «b») An OTHOCUTENbHBIN KOIPPULMEHT MCNONb30BAHUA PACTAHYTOM apMaTypbl (C MHAEK-
COM «S» A1 HEHANPAraeMoW UK «SP» ANA Hanparaemoun apmatypbl). Ecam koadPpuumeHT oKasbl-
BaeTcA bonblie eanHULbI, TOrAa B ceYeHMM 3adUKCMPOBAHO KpoLLeHMe CxKaToro 6eToHa namn Hanm-
yme oCcTaToYHbIX Aedopmaumin B apmaType. B ntobom cnyyae pekomeHayeTcAa aHaIM3NPOBaTb KeCT-
KOCTHbIE XapaKTEPUCTUKM HArPYKEHHOTO CeYeHUs.

[na otobparkeHuns rpadpuyeckoro pesyanbrTata KOHKPETHOIO COYETaHWUA YCUANIN HeOBXOo4MMO
Ha)KaTb KHOMKY onpeAeneHHoN CTPOKM cTonbua «PeleHner.

3arpy3Ka pe3ynbTaToB B cTonbey «k»:

€x — oceBas gedopmauma B LLEHTPE KECTKOCTM HarpyXeHHOro ceyeHus, a.ea.;

1/ry, — KpWMBM3HA OTHOCMTENIbHO OCK Y (LLEHTPA XKECTKOCTU Harpy»KEeHHOro ceyeHus), 1/m;

1/r, — KpPWMBU3HA OTHOCUTENILHO OCK Z (LLEHTPA KECTKOCTU HarpyKeHHoro ceyeHns), 1/m;
NDM R1 - PykoBoAcCTBO Nnonb3oBaTens 11/191
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€bmax — MaKCMMasbHasA oTHocuTenbHasa aedopmauma B 6eToHe, a.en,.;

€b,min — MMHMMa/IbHAA OTHOCUTENbHAA Aedopmauns B beToHe, a.eq,.;

Obmax — MaKcuMmasibHoe HanpsaxxeHue B betoHe, MMMa;

Ob,min — MMHMMAIbHOE HanpsaxeHne B 6eToHe, MMa;

Obm — CpeaHee HanpseHue B beToHe (6e3 yyeTa naowagm TpewmHbl), MMNa;

€,max — MaKCMMa/bHasA OTHOCUTeNbHaA Aedopmalma B HEHaNpAraeMmon apmatype, 4.ea,.;
€,min — MWUHMMA/IbHAA OTHOCUTEIbHAA AedopMaLUsA B HEHaNpAraemon apmaTtype, 4.e4.;
Osmax — MaKCMMabHOE HanpaXeHue B HeHanparaemoi apmatype, MMa;

Osmin  — MMHMMA/IbHOE HanpsAXKeHne B HeHanpsaraemomn apmaTtype, MMa;

€sp,max — MaKCMManbHas OTHOCUTEIbHAA Aedopmauns B Hanpsraemon apmatype, 4.e4.;
€sp,min — MMHUMa/IbHAA OTHOCUTEIbHAA AedopmaLmMa B HanparaeMon apmatype, 4.e4,.;
Osp,max — MaKCMMaNbHOE HanpsXXeHWe B Hanparaemom apmatype, MMa;

Osp,min — MUHUMA/ZIbHOE HaNpAXeHne B Hanpﬂraemoﬁ apmatype, Mna;

Dixx — 0CeBanA XeCTKOCTb Harpy»XeHHoro ceyeHus, KH;

Dyy  — U3rMbHas }KeCTKOCTb HarpyXeHHOro ce4eHns OTHOCUTENbHO ocn Y, KH-m?;

Dz — M3rMBHAnA KECTKOCTb Harpy»KeHHOro CeYeHna OTHOCUTENbHO OCK Z, KH-m?;

Dy — KECTKOCTb Harpy>KeHHOro ceyeHmns oTHoCUTebHO oceit Y n Z, KH-m?%;

k-Dxx — OTHOLIEHME OCEBOM KECTKOCTU HArpyKEHHOro CeYeHMA K OCEBOM MKEeCTKOCTU

HavYanbHOro 6eToHHOro ceveHua (6e3 yyeta apmatypsl), 4.e4,.;

k-Dyy — OTHOLLEHWNE U3TMOHOM KeCTKOCTH Harpy>xeHHoro ce4eHnAa OTHOCUTE/IbHO OCU Y K

M3rMOBHOM YKEeCTKOCTM Ha4ya/IbHOro 6eTOHHOro cevyeHun (6e3 yueta apmaTypbl), 4.e4.;

k-D;; — OTHOLIEHME U3TMOHOM KEeCTKOCTH HarpyXeHHoro ce4eHmAa OTHOCUTE/IbHO OCU Y K

N3rMbHOM KECTKOCTU HavyaibHOro 6eTOHHOro ceyeHun (6e3 yyeta apmatypsl), 4.eq.

3.2 [lapameTpsl

ﬂ,MaI'paMMbl COCTOAHUA maTepunanos:

L KYCO‘-IHO-I'IMHef/’IHbIe;

® KpUBOJIMHENHbIE.

KoadpPpuumeHTtbl ycnosuii pabortbi:

® Vi — cXKaToro 6eToHa;
® Vbt — pacTaHyToro 6eToHa;
® VYst) — HeHanpAraemow apmaTypbl NP PacTANKEHUU;
NDM R1 - PykoBoAcCTBO Nnonb3oBaTens 12 /191
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®  Vs(o) - HeHaI'IpﬂI'aeMOﬁ adpMaTypbl Npun CKaTtnu;
®  Vspity — Hanpﬂraemoﬁ dpMaTypbl NpU pactaXKeHnu;
®  Vsplc) — Hanpﬂraelv\oﬁ apMmaTypbl Npun CKaTtun.

Pa6oTa 6eToHa mexXay TpewmHamm — yyeT KoaddumumeHTa Ps Npu HEOBXOAMMOCTM YTOUHE-

HNA }EeCTKOCTN cevyeHunA.

®dukcuposartb N — onpeaeneHne MOMeHTa TpewmnHoobpa3oBaHMA NPOMUCXOANT NPU GUKCK-
pOBaHHOW (3a4aHHOMN) NPOAONbHOM cune. YHKLMA aKTyasibHA, HAaNpUMmep, NpPU pacyeTte X*K.6. Ko-

JIOHH O4HO3TAaXHbIX NPOMbILWNEHHbIX 3AaHMﬁ.

HopmaTuBHble XapaKTEePUCTUKU — MCMO/Ib30BAHWE B pPacyeTax HOPMATUBHbIX XapaKTepu-
CTUK MaTepuanos. PyHKUMA aKTyanbHa, HaNnpUMep, NPU PacyeTe Ha HEKOTopble BUAbI 0COBbIX BO3-

AencTeumn.
OrpaHuyeHMe CKUMAKOLWMX HAaNPAXKEeHU B apmaTtype — yyeT Ry no CM 63.13330.2018.
Yuet BAUAHUA NPOAOAbHOIO U3rnba:

e B niocKocTM XOZ (ana KoppeKTUPOBKU U3rnbatoLwmx momeHTos My);

e B nnockoctn XOY (4na KOPPEKTUPOBKM U3rMbBAKOLWUX MOMEHTOB M;).

YueT BeKTOpa 3KCLEHTPUCUTETOB — YC/IOBHAA KPUTUUYECKasA CMNA PacCYMTbIBAETCA C BBee-
HUEM BEKTOPaA M3rMbHatoLLMX MOMEHTOB B KaX4,0M1 N10CKOCTU. [lanee noiyyYeHHble u3rnbarolime mo-
MEHTbI PaCcKNaAblBaOTCA MO MNNOCKOCTAM NPONOPLNOHANBHO AENCTBYIOLMM.

YyeT BANAHUA NPOAO0AbHOrO U3rnba NPoms3BoaMTCA N0 METOAUKE KPUTUYECKMX CUA B COOT-
Betcteuu ¢ ClM 63.13330.2018.
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4 TpewmHOCTOMKOCTb

4.1 Tabnuua pacyeTHbIX COYETAHUN YCUNUI

OcHOBHaA PYHKUMOHANbHOCTb TabaMLbI PacYETHbIX COYETaHUI YCUAUIA aHanorMyHa Tab-
NLE U3 NPOYHOCTHOrO pacyeTa. [ns oTobparkeHus rpapuyeckoro pesynbtata NPoA0IKUTENbHOMO
NN HENPOAOIKUTENIbHOIO COYETaHMA YCUNMIA He0bX0AMMO BbIGpaTb COOTBETCTBYIOLLEE 3HAYEHUE
13 BbiNaAaloLEero cnmucka.

MapKu ycunwii:

e sh — YCUANA OT HENPOAO/IKUTENbHbIX (MOCTOAHHbIX, AUTENbHbIX U KPaTKOBpe-
MEHHbIX) Harpy3oK;

o | — YCUANA OT NPOAOIKUTENbHBIX (MOCTOAHHbIX U ANUTENbHbIX) HArpy3oK.

4.2 TlapameTpsl
Auarpammbl cOCTOAHUA MaTepuanos:

L4 KYCOHHO-HMHEVIHbIe;

® KPUBOJIMHENHDIE.

KoadpdpuumeHTtbl ycnosuii pabortbi:

®  VYhe — cXKaTtoro 6eToHa;

® Vbt — pacTaHyToro 6eToHa;

® VYs) — HeHanpsaraemol apmaTypbl NP PACTAXKEHUN;
® Vs — HeHanparaemol apmaTypbl Npu CxKaTum;

® Vsp(t) — HanpAraemow apmaTypbl NPU PaCTANKEHUU;

® Vspc) — HanpAraemou apmaTypbl NPU CKATUMN.

YyeT KoadppuumeHTa YPs— yyeT MOMeHTa TpeLMHOObpa3oBaHUA NpU onpeaeneHnn WUpUHbI

PaCKpbITUA TPELLMH.

dukcuposartb Nsh — onpeaeneHve MomeHTa TpelwmHoo6pa3oBaHNA NPOUCXOAMUT NPU GUKCK-
POBaHHOW (3a4aHHOM) NPOAONBHON CUAE OT HEMPOAO/IKUTENbHBIX (YCNOBHO KPaTKOBPEMEHHbIX)
Harpy3sok. ®yHKUMA aKTyasibHa, Hanpumep, Npu pacyeTe K.6. KOJIOHH OAHO3TaXKHbIX NPOMbILLNEH-

HbIX 34aHUN.

XapaKTepuCcTMKM MaTepranos Kak A1 pacyeTa no NPOYHOCTU — UCMO/Ib30BaHMeE B pacyeTax
XapaKTePUCTUK MaTepPUaNoB KaK aaa 1-oi rpynnbl npeaenbHbIX COCTOAHUN. DYHKUMA aKTyaibHA ANA

3aHWUI U COOPYHKEHMIN C NOBbILWEHHBIMKW TPebOBaHUAMM TPELULNHOCTOMKOCTH.
OTCcyTCTBME TPELMH — aHAIN3 TOIbKO HAaZIMYUA UM OTCYTCTBUA TPELLUWMH B CEYEHUM.

MpepenbHan WMPUHA PACKPBITUA TPELLMH:
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®  Ascrcult — npeAenbHasa WNPUHA NPOAONAKUTENBHOIO N HEMPOAO/IKUTENBHOTO
PacKpbITUA TPELMH B HEHanNpAraeMmon apmaType;

®  Aspcrcult — npeaenbHas WUPUHA NPOAONKUTE/IBHOTO U HENPOAOIKUTENIbHOTO
PaCKpbITUA TPELLMH B Hanpsaraemomn apmaType;

®  dere(s/sp) — pacyeTHbIN (NpMBEAEHHbIN) ANameTp HEHaNpPAraemor u HanpsaArae-
MO apMaTypbl Npu onpeaeneHum WUpPUHbI PacKpbITUA TpewmH. BBogMTca A0N0NHK-
TENbHO NPX HEBO3MOXHOCTU yYyeTa HEKOTOPbIX CNOCOBOB KOHCTPYMPOBAHUSA — NpU
HaNMYMM NYYKOB apMaTypPHbIX CTEPKHEMN, apMaTypHbIX KaHaToB B 060/104Kax U T.A4,
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5 NnntenbHaa NnonsyyecTb

5.1 Tabanua pacyeTHbIX COYeTaHUI YCUAUIN

OcHOBHaA PYHKUMOHANbHOCTb TabaMLbI PacYETHbIX COYETaHUI YCUAUIA aHanorMyHa Tab-

anue N3 NPpoYHOCTHOrO pacyeTa.

5.2 [lapameTpbl
ﬂ,MarpaMMbI COCTOAHUA maTepunanos:

L4 KyCOHHO-ﬂMHeﬁHbIe;

L4 KpMBOJ’IMHel‘aHbIe.

KoadduumeHTtbl ycnosuii pabortbi:

®  VYhe — CcKaTtoro 6eToHa;

® Vbt — pacTaHyToro 6eToHa;

® VYst) — HeHanpAraemow apmaTypbl NP PaCTANKEHUU;
® Vs — HeHanpAraemow apmaTypbl NPU CKATUK;

® Vspi) — HanNpAraemowm apmaTypbl MPU PaCcTANKEHUU;

®  Vspl — HanpAraemow apmaTypbl MPU CKATUW.

PaboTa 6eToHa mexay TpewmHamm — yyeT KoadpduumeHTta Ps Npr HE0bX0AMMOCTU YTOUHE-
HUA KECTKOCTU ceyeHua. MomeHT 06pa3oBaHUA TPELWUHbI ONpeaenseTca Npu Henpoao/IKNUTENb-

HbIX AMarpammax aebopmmposBaHua 6eToHa.

dukcuposatb N — onpegeneHne momeHTa TpelmMHoobpa3oBaHNA NPOUCXoaUT Npu GUKCK-
poBaHHOM (3agaHHON) Npoao/ibHOMN cune. PYHKLUMA aKkTyasibHa, HanNpumep, Npu pacyete .6. Ko-

JNOHH OA4HO3TAaXHbIX NPOMbILLNEHHbIX 3p,aHVIVI.

XapaKTepMCTMKM MmaTepuanos Kak ana pacyera no NnPpoYHOCTU — NUCMOJ/1Ib30BaHUE B pacyeTax

XapaKTEPUCTUK MaTepmnanos Kak Ana 1-oi rpynnbl NnpesesibHbIX COCTOAHWUNA.
]int — OTHOCUTENbHAA BNAXKHOCTb BO34yXa OKPYrKatowel cpeabl, %.
Mpwu yueTe KPUBONUHENHDIX AMUArpamMmm COCTOAHUA 6eToHa:

e Pexxumbl:
O JKEeCTKUM — Harpyska NpuKIaabiBaeTcss MTHOBEHHO B Bo3pacTe beToHa to, cyT.;

O  MATKUM — Harpyska npukKknaabiBaeTCcAaA BO3pactalolummm HanpaKeHnamm nuam

aedbopmaumnamm.
e to — BO3pacT 6eToHa B MOMEHT MPUIOXKEHUA Harpy3Kkn, 7 cyT. < tp < 28 cyT.
e Mo — MO/Y/1b OTKPbITON NoBepXHOCTH, 1/m.
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6 Nmnopt DXF

6.1

ObLwMe NoNoKEHMUS

OnucaHne nmnopTa ceyeHunit s popmata DXF BbinonHeHO Ha 6a3e nanoCAD.

HanmeHoBaHMA cNnoeB M TUNbl 3/1EMEHTOB:

RC_Sec — KOHTYp ceyeHus, 3aMKHYTaA NOANIUHUSA;
RC_R — HeHanpAaraemas apmaTypa, Kpyru;
RC_PSR — Hanparaemas apmatypa, Kpyru;

RC_Mesh — ceTb 31eMeHTOB, 3aMKHYTan NOAUANHUA (A9 NPOU3BOIBHOIO CEYEHMS).

OcHoBHble TpeboBaHuA:

6.2

KOHTYP CeYEHMUA AOJIKEH ObITb BbINOJIHEH 3aMKHYTOM NOANAMHUEN;

KONMYECTBO BEPLUMH CEYEHUA A0/IKHO COOTBETCTBOBATb BbiIOpaHHOMY TUNY: HaNpwu-
Mep, Y NPAMOYTroNbHOrO Ce4YeHMA AONKHO ObiTb 4 BEPLIMHbI (MPW 3aMbliKaHUWN NONN-
JIMHUM BO3MOXXHO 06pa3oBaHMe TOYEK C O4MHAKOBbIMU KOOPANHATAMMK);

npM MMMNOPTE NPOU3BOJILHOIO CEYEHUs C/IeAyeT HaHeCTU CeTb U3 3aMKHYTbIX Tpe-
Yro/IbHUKOB UK YeTbipexyronbHuKkos (cnoit RC_Mesh);

reomeTpunyeckan TO4HOCTb I'IOCTpOGHMl‘;L

MIMNOPT CTaHAAPTHOTO CeYeHmn

BbINOAHUM MMMOPT NPAMOYrO/IbHOFO CEYEHUA NPeaBapUTEIbHO HANPAXKEHHOM BaNKku ceve-
Huem 300x800 mm:

HanpsAraemas apmaTypa B HUXHel 30He 2325, paccToAHME OT HUMKHEN rpaHKn cede-
HWS 40 LUEHTPaA TAXKECTM apmaTypbl 50 mm;
HeHanpsaraemas apmaTtypa B BepxHei 30He 2016, paccTosiHMe OT BEPXHEeN rpaHu ce-

YeHMA 40 LEeHTpPa TAXKECTM apmaTtypbl 50 mm.

CeyeHue NpeAcTaB/IEHO Ha PUCYHKe 6.1 — KOHTYP CeYeHun, Hanpsaraemas U HeHanparaemas

apmarTypa 3a4aHbl, cooTBeTcTBeHHO, B cnoax — RC_Sec, RC_PSR, RC_R.

Mpu paspaboTke ceuyeHua HeobxogMmo cobnofaTb OCHOBHble TPeboBaHUSA, YKasaHHble

BbllWle, B TOM YNCne KOHTPO/INPOBATL:

HanmeHOBaHWMA CN0EB,
KO/IM4eCTBO BEPLLUNH NOIMNNHUN KOHTYPa CEYEHUA,
3aMblKaHME NOTNMNNHUN KOHTYPa CEYEHUA;

napannenbHoCTb I'paHel\;l cevyeHunA.
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PucyHok 6.1 — lNpamoyrosnbHoe ceyeHne gaa MmnopTa

[na skcnopTa cevyeHuna B dopmaTt DXF Heob6xoanMO BbiAENINTL SNEMEHTbI ceYeHMA U HabpaTb
B KOMaHAHOM cTpoKe KomaHay «MBJIOK» nan «_wblock» (cm. pucyHoK 6.2).

MNonoxkeHne ceyeHnA B NPOCTPAHCTBE 3HAYEHNA HE UMEET. PeKOMEH,CWETCﬂ, yTOObI KoopAau-
HaTbl Y3210B 3/1eMEHTOB 6b1K KpaTHbI Lenomy 4Ymcny mMUNANMeTpPoB.

L
L
3anuce bnoka
VICTOUHHK
° e (O Bnok :
O Beck nokymeHT
(@ OfuexTel
Basoean Touka ObbeKTsl
Y [P— *  Buibpath obbeKTsl
= s | Somee
|89 = (O) NpeoBpazosarts & Gnok

] Owewn

z I:| OfbeKTbl He BhifpaHs!

PasmellieHne

WmaA daitna u nyTs
fo) fe) | \MpAMoyronbHoe ceueHne 300x800.dxf
ME’::::E:L‘H ] MunanmeTpel ~
[
L 5 U 5 U OTHEHUTL Cnpaeka
PuUcyHOK 6.2 — SKcnopT ceyeHuna B popmat DXF
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B NnpunoxeHnm NDM HeobxoaMmo BbI6paTb NPAMOYTONbHbIN TUMN CEYEHUS N aKTUBU-

poBaTb KHOMKY «DXF».

CeueHue MapameTpel [PoYHOCTE TPEWMHOCTORKOCTE MOA3y4ECcTs PesynstaT  QOryer
BeToH FeHepawuua cTepHHeR Tpadura DaHHele
Knacc B25 ~ ApMaTYpa  HeHanpAraemas ~
Fecmerpua MonoHeHWe  No AHHHK ~ i i i i
) m;
CeyeHune NpAMCYToALHOE ~ Yy /z 1 I:l l:l nMm N . = ::j
vy [ w0 [ m
D axtint I:l I:l MM d sfn - ~ ~ | mmfwr.
AnemeHTel Mmm CTepHn JoBasuTe
canp DXF CeyeHune Hanparaemas apmaTtypa
HeHanparaeman apmaTypa a - l:l MMa
Knacc AS00 o Knacc K1400 R
Pasmepsl & TaBauue B [mm] Pasmepbl & TaBauue B [mm]
¥ Z ds ¥ Z dsp
b1 250 750 16 b1 250 50 25
2 50 750 16 2 50 50 25
i i O [ Jomer
JobasuTe YaanuTe JoBasuTb VaanuTe | I I I T I } }_I TT »} l:l OBHOBKTL
A A R I W
>

PUcyHOK 6.3 — Pe3ynbTaT UMnopTa NpamoyronbHoro cedyeHns n3 popmata DXF

6.3

MmMnopT Npon3BO/IbHOTO CevyeHuA

BbinonHum MMMOPT TaBPOBOro ce4yeHnAa Co CKOWEHHbIMU rpaHAMU NpeaBapuUTEZIbHO HanpA-

YeHHo 6anku c ceveHnem pebpa 400x400 mm 1 ceveHnem noakm 200x800 mm:

HanpsAraemas apmaTypa B HUXHel 30He 2(25, paccToAHME OT HUMKHEW rpaHKn ceve-
HUA 00 UEeHTpa TAXKecTn apmatypbl 50 mm;

HeHanparaemas apmaTtypa B BepxHei 30He 416, paccTosiHMe OT BEPXHEN rpaHu ce-
YEeHUA A0 LLeHTpa TAXKeCcTM apmaTtypbl 50 mm.

CeyeHue NpeAcTaB/IEHO Ha PUCYHKe 6.4 — KOHTYP CeYEeHUA, Hanpsaraemas U HeHanparaemas

apmartypa 3agaHbl, COOTBETCTBEHHO, B cnoax — RC_Sec, RC_PSR, RC_R; ceTb anemeHTOB npeacras-

NeHa 3aMKHYTbIMW TPEYrofIbHUKAMM W  YEeTbIPEXYro/IbHUKAaMW C rabapuUTHbIMKM  pasmepamu
25x%25 mm — cnont RC_Mesh.
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PucyHok 6.4 — lNpoun3sosbHOE ceyeHne ana UMNopTa

s skcnopTa ceyeHunn B popmat DXF Heo6x04MMO BbIAENNUTL 31EMEHTbI CEY4EHUA U HabpaTb

B KOMaHAHOW cTpoke KomaHay « MBJIOK» nnn «_wblock».

[anee B npunoxeHun NDM Heobxoammo BbIGpaTb NPOM3BO/bHBIN TUM CEYEHUA U aKTUBU-
poBaTb KHONKY «DXF».

CeveHWE Mapametpel MpowHocTe  TReWMHOCTORKOCTE  [oASyuecTs PeE3ynLTatT Oruer

BeToH FeHepaLma CTEpHHER padura JNaHHbIE
Knacc B25 ~ ApPMETYPa  HeHanparseman ~
recmeTpua MONOKEHUE  NO AMHKMM ~
CedeHne NPOM3ECABHOE o Y Iz, I:I l:l nmm
on L e varey [
ng.m l:ll:IMM dsfms | vll leMfLuT
InemenTel nam CrepikHm JoBasnte } } } I } } I I } I I I
PR . N =
Cane DXF ] Ceuerme Hanparaemas apmaTypa i -
[ ']
- I
HeHanparaemas apmaTypa a - l:l MnNa - = —
Rnacc AS00 ~ Rnacc K1400 ~
Pasmepel 8 Tabauue & [mm] Pasmepel 8 Tabauue 8 [mm]
Y z ds Y z dsp

P 1 500 550 16 P 1 350 50 25

2 -100 550 16 2 50 50 25

3 350 550 16 L { ]

= Heks oH
4 50 550 16 153
e
NobasunTe Yoanute NoBasuTe Yoanute D w I:I OBHOBUTE
PUCYHOK 6.5 — Pe3ynbTaT MnopTa Npom3BOAbHOTO cevyeHma ns popmarta DXF
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7 [Ouarpammbl 4ePOpPMUPOBAHMA TAXKEN0ro beToHa

7.1 Obwme nonoxeHumn

Anarpammbl gedopMmnpoBaHus Taxkenoro 6etoHa B npunoxeHmn NDM npepacraBieHbl ABYX
BUA0B:

e TpexaunHeliHble B cooTBeTcTBUM ¢ CM 63.13330.2018 «CHMIM 52-01-2003 BeTOHHbIE U
enesobeToHHble  KOHCTPYKUMU. OCHOBHble MOJIOXKEHUA» (C  U3MEHEHU-
amm Ne 1 un 2) [1];

® KPWBOJINHEWNHbIE B COOTBETCTBUM C METOAMYECKMM nocobnem «ABTOMATU3NPOBaAH-
Hble MeTOoAbl PacyeTa MaCCUBHbIX *Kene3obeTOHHbIX KOHCTPYKLUMIA Npu 06bemHOM
HaNPAXEeHHOM COCTOAHMUMY, pa3paboTaHHbIM DAY «DPLC» [2], B TOM Yncne KPUBOAU-
HelHble ANarpPammbl-U30XPOHbI C Y4ETOM AJIMTENBHOMN NON3YYECTU.

OCHOBHble MexaHu4yeckMe U AedopPMaLMOHHbIE XAaPAKTEPUCTUKM BETOHa MPMHMMAIOTCA
no [1]. B AaHHOM PYKOBOZACTBE MPUBOAATCA TO/IbKO HOPMATUBHbIE AMarpaMmbl AedopmmpoBaHUA
TAXKenoro 6eToHa. s nepexona K pacyeTHbIM AMarpammam HeobXxogMMO HOPMaTUBHbIE COMpPO-

TUBNEHUS BETOHA 3aMEHUTb Ha pac4yeTHble.

7.2  KpuBOAMHEMHbIE ANArpaMMbl AePOPMMPOBAHUA TAKENOTO
b6eToHa

KpaTKOBpeMeHHOoe 3arpyxeHue
AHanuTMYeckan 3aBUCUMOCTb AedOPMMUPOBAHMA TAXKENOro 6eToHa NPU CKATUKM U KPaTKO-
BPEMEHHOM 3arpy»eHumn NpUHUMaeTCs B Caeaytowem Buae (CM. pUcyHok 7.1):

Opc

€pc = Ebe ’ (71)
c
roe  €pe — OTHOocuTenbHaA Aedopmalms cKaTus 6eToHa (oTpuuaTenbHasa BeMUYnHa);
Opc — HanpsakeHue cxkatua B beToHe (oTpuuaTtenbHan BennymHa), MMMa;
E, — HavanbHbIN MoAgyAb ynpyroctn 6etoHa, MMMa;
Vpe — KO3pPMUMEHT U3MEHEHUA CEKYLLEro moayna 6eToHa npu CxKaTuu:
ANA BOCXOAALLEN BETBM ANArpammbl:
Ve = Ve top + (Vbc,start - Vbc,top)\/1 — WpcNpe — (1 - wbc)nbczr (7-2)
ANA HUCXoAsLWEN BETBU AMarpaMmbl:
Vbe = Vbetop — (Vbc,start - Vbc,top)\/]- — WpcMpe — (1 - wbc)rlbczr (7-3)
A€ Vperop — KOIOOUUMEHT U3MEHEHMA CEKYLLEro MoAyns BeTOHa Mpu CKaTuM B BEPLUMHE
Anarpammbl (NONOKNTENIbHAS BEIMYNHA);
NDM R1 - PykoBoAcCTBO Nnonb3oBaTens 21/191

Onarpammbl 4ebopmnpoBaHmMA TaxKenoro 6eToHa



CONSTRUCTIONLAB

Vpestart — HaYasbHbIN KOIGOUUMEHT N3MEHEHUA CEKyLLero moayna 6eToHa npu cxatuu;

Wpe K03pPULMEHT, XapaKTepm3yOLLNIA KPUBU3HY AMArpammbl 6ETOHa NpuU CXKATUW;

Nbe YPOBEHb HanpsXeHnn B 6eToHe Npu CKaTum (NONOKUTENbHAA BENNYMHA).

KoadpdUUMEHT M3MEHEHUNA CEKYLLLErOo MOoAy/1A BETOHA NPU CKaTUKU B BEPLUMHE AMarpammbl
(nonoxutenbHan BennumHa):

Rbcn
Vpe,top = : , (7-4‘)
Ebsbc,top
rae  Rpen — HOPMaTMBHAA NPU3MEHHaA NpoYyHOCTb HeToHa ¢ obecneyeHHocTblo 0,95 npwm
ckatum, MMMa;
€pcrop ~— OTHOCMTENbHAA Aedopmauma 6eToHa Npu CKaTUM B BEPLUMHE AMarpammbl (OT-
puuaTenbHan BeMUYMHA):
B? B 0,20
B 1+ (0,80 - O,lSm m'i‘ B
€bctop = — E_ ’ B ) (7.5)
b el
0,12+ 1,03 60
roe B — KJjlacc 6eToHa Mo NPOYHOCTM Ha CKaTue ¢ obecnevyeHHocTbio 0,95 (KybuKoBsasn
npoYHocTb), MMa.
Eb,top; Rb,n
€puitr Ob,ult
©
=
=
2
o]
0;0 €y O. €4.
PucyHoK 7.1 — KpuBoanHeliHaa guarpamma aepopmnpoBaHuns TaxKeoro betoHa
HauyanbHbIN KO3OPUUNEHT USMEHEHUA CEKYLLLETO MOAY NS BETOHA NPU CHATUK:
ONA BOCXO4ALEN BETBM ANArpammbl:
Vpestart = 1,0, (7.6)
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ANA HUCXOAALLEeN BETBU AMarpammbl:
Voe,start = 2,05Vpe top- (7.7)
KoabdunumeHT, xapakTepumsyoLmii KpMBU3HY AnarpaMmmbl 6€TOHa NpU CxKaTUK:
ANA BOCXoAALLeN BETBU AMarpaMMmbl:
wpe = 2,00 = 2,50V top, (7.8)
ANA HUCXOALLEeN BETBU AMarpammbl:
Wpe = 1,95Vpc rop — 0,138, (7.9)

Ecnu BbicoTa cXKaTol 30HbI M3rMbaemMbiX, BHELLEHTPEHHO CXKaTbIX U BHELLEHTPEHHO PaCTAHY-
TbIX 3iemeHTOoB cocTasnseT ot 0,2hy Ao 0,5h, rae hy — paboyas BbicoTa ce4EHUS, TO KOIPDULMEHT,
XapaKTepu3yoLWmnii KPUBMU3HY Anarpammbl 6ETOHa NpU CXKaTUK, BblYUCAAETCA NO popmynam:

ONA BOCXOAALLEN BETBU ANArpamMbl:

wpe = 2,00 — 1,40Vp¢ 1p,) (7.10)
ONA HACXOAALLEM BETBU Anarpammoi:

Wpe = 2,00Vpct0p — 0,13. (7.11)
YpoBeHb HanpaxeHuin B 6eToHe Npu cxkatum (NONOKUTE/IbHAS BEJIMYMHA):

Opc

Npe =

_ (7.12)

Rbc,n

AHanUTUYECKan 3aBUCMMOCTb AePOPMUPOBAHUSA TAXKENOro 6ETOHA NPU PACTAKEHUMU U KpaT-
KOBPEMEHHOM 3arpy»KeHun NpMHMMaeTca B ciegytolem suae (Cm. pucyHok 7.1):

Opt

€t =, (7.13)
bVbt
roe Ept — OTHOcuTeNbHaA Aedopmaumsa pacTaxKeHuss 6eToHa (nosokuTesnbHas Beu-
yunHa);
Opt — HanpsarkeHue pacTaxKeHua B 6eToHe (nonoxuTenbHaa sennymHa), MMa;
E, — HayvanbHbIN MoAayNb ynpyroctn 6etoHa, MMMa;
Vit — KO3pPMUMEHT U3MEHEHUA CEKYLLEro moayna 6eToHa Npu pacTaAXKeHUu:
ANA BOCXOAALWEN BETBM ANarpammbl:
Vpe =V + (v -V W1l-o — (1 — Wpe)Npe? (7.14)
bt bt,top bt,start bt,top ptVbt pt Nt .
ANA HACXoAALLLeN BETBM AMarpammbi:
= — — — —(1— 2
Vbt = Vbt,top (Vbt,start Vbt,top)\/]- WpeNpe — (1 — wp)Npe?, (7.15)
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A€ Vptrop — KOIOOUUMEHT M3MEHEHMA CEKyLEero Moayns 6eToHa Npu pacTAXKeHWn B Bep-
WWHEe Anarpammol;
Vptstart — HaYaNbHbIA KOIPGULMEHT USMEHEHMA CEKYLLLEro Moayna 6eToHa Npu pacTaxe-
HUK;
Wpt — KO3)OUUMEHT, XapaKTepM3YOWMA KPUBU3HY AMarpammbl 6eToHa npu pacta-
KeHuw;
Nbt — YpPOBEHb HanpsaXKeHW B 6eTOHEe NPU PaCcTANKEHUM.
KoadpdPpuumeHT nsmeHeHuns cekywero moayna 6eToHa npu pacTAXKEHUU B BepPLUMHE Ana-
rpaMmbl:
0,55+ 0,06R,;
Vbt,top - ’ (7.16)
thq
rae  Rpen — HOpMaTMBHAA NPOYHOCTb BeToHa ¢ obecneyeHHocTbio 0,95 Ha oceBoe pacTa-
KeHune, MMMa;
Ybeq — KO3)OUUMEHT, yYUTbIBAIOLLNI BNMAHME FPaANEHTOB AedopMaLinil.
Ecnu BbicoTa cxkaTol 30HbI coctaBnset ot 0,2hy fo 0,5k, roe hy — paboyasn BbicoTa ceveHus:
s| h
Ybtq = 2,007 — 300 = 0,907, (7.17)
roe  h — BbICOTa CEYEHUA, MM.
B ocTanbHbIx cay4anx ypq = 1,0.
HayanbHbI KOIPPULMEHT MU3MEHEHMA CEKYLLLErO MoAyNA BETOHA NPU PaCTAXKEHUN:
ANA BOCXOAALLEN BETBU ANArPaMMbl:
Vpestart = 1,0, (7.18)
ONf HACXOAALLEN BETBU AMArPaMMbl:
Vpt,start = ZrOSVbt,top- (7.19)
KoaddumumneHT, xapaKTepusyrowmii KpMsmM3Hy anarpammoel 6eTOHa Npu pacTAKEHUM:
ON5 BOCXOAALLEN BETBU AMarpammbl:
wpe = 2,00 — 2,50Vp¢ top, (7.20)
ANA HACXOAALLEM BETBU AMarpammbl:
wpt = 1,95Vp¢ top — 0,138. (7.21)
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Ecnm BbicOTa CKaToW 30HbI M3rMbaemMblX, BHELEHTPEHHO CXKaTbIX M BHELLEHTPEHHO PaCTAHY-
TbIX 3iemeHTOoB cocTasnset ot 0,2hy Ao 0,5h, rae hy —paboyas BbicoTa ce4eHUS, TO KOIPDULMEHT,
XapaKTepM3YIOLMNA KPUBU3HY AMarpammbl 6ETOHA NPU PACTAKEHUMN, BblUMCASETCA MO GOpMyIam:

A7 BOCXOAALLEN BETBU AMArPaMMbl:

Wpe = 2,00 = 1,40Vp¢ 1o, (7.22)
ANA HACXOAALLEN BETBM AMArPaMmbl:

wpe = 2,00y top — 0,13. (7.23)

YpoBeHb HanpsaxKeHn B 6eToHe Npu pPacTAXKEHUK:

Opt
Mot = — (7.24)
bt,antq
OTHOCUTENbHaAA ,a,ed:opmau,vm b6eToHa npun pacTAXXeHn B BeEpPLWUIMNHE ANArpaMmMbl:
Ryt nYne
y q
Ept,top = E K (7.25)
bet,top

AnvtenbHoe 3arpy*keHue
Onsa yyeTta BAMAHMA Ha npouecc AedOPMUPOBAHUA SNEMEHTOB AJINTEbHOIO AenCcTBuA
HArpysokK ncnosb3yroTcA ABa TUMNa ANarpaMm-n30XpoH:

® [MarpaMMbl-U30XPOHbI, COOTBETCTBYIOLWME CTYNEHYATOMY PEXMMY HarpyKeHua
(*KEeCTKMI peXknm), Koraa Harpyska MrHOBEHHO NPUKNAAbIBaeTcsA B Bo3pacTe 6eToHa
to, CYT., C MOCNeAyoLLel BblAePIKKOM;

® [MarpaMMbl-U30XPOHbI, COOTBETCTBYIOLLME PEXUMY HarpyKeHua 6eToHa B Bo3pacTe
to, CYT., BO3PACTAOWMMMN HAMNPAKEHUAMN UAU AedOPMaLUAMU (MATKUIA PEXUM),
NpPUYEeM CKOPOCTb POCTa HaNPAXEHUN nnn gebopmaLmii B TeHEHNE BPEMEHU Harpy-
YKEHUA OCTaeTca B cpegHeM H6AM3KOM K NOCTOAHHOW (Hanpumep, nNpu yyete sTanHo-

CTV BO3BeAEeHMA 340aHUA).
Bo3spacT 6eToHa B MOMEHT NPUNOXKEHUA HArPy3KK t, MPUHUMAETCA HE MeHee 7 CYTOK.

AHanMTUYecKasa 3aBUCMMOCTb AedOPMUPOBAHUA TAXKENOro 6ETOHA NPU ANUTENBHOM 3arpy-
KeHUM npuHumaeTca no dopmynam (7.1) — (7.25) co cnegyowmmm MsmeHeHUAMN (MHAEKCbI Ana
C}KaToro UK pacTaHyToro 6eToHa yCN0BHO He NpMBOAATCA):

BMECTO Vj, ¢4, MCMONIb3YETCA 3HAUEHWE V), 1oy oy

Vb,top

P . (7.26)
1+ Vb,topfc(P

Vp,top,cr =

Ha BOCXOAALLEN BETBU AMarpaMMbl BMECTO Vp, s¢qr¢ UCMIONb3YETCA 3HAYEHWNE V) seart or'

1
Vp start,cr = m (7-2 7)
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MpeaenbHan XxapakTepMUCTUKA Nonsyyectn beToHa:

@ = Pn&18,(0,5 + de™2Y%0),

Mpu MATKOM pexxknme HarpyeHus B dopmynax (7.26) u (7.27) BMecTo ¢ npuHUmaetca @/ 2.

(7.28)

®PyHKUMA, Y4UTbIBAOLLAA HEIMHENHOCTD gedopmaumii NoN3yvecTu:
fe =1+ kv, (7.29)

k = 0,7 — npu }XeCcTKOM peXKMMme HarpyKeHus;

k = 0,3 — npu MArKOM pexkume Harpy*KeHus.

MapameTtpbl @y, &1, &, d, Y 1 v, B dopmynax (7.28) u (7.29) npuHumatotca no Tabam-

uam 7.1-7.5. NMpomekyToyHble 3HaYeHUA onpeaensatoTca No IMHEMHON MHTEPMNONALUN.

an HKECTKOM pexXnme HarpyxeHuna Hucnagarowme seTsn AnarpaMmMbl HE YH4UTLIBAKOTCA.

Tabnuua 7.1 — MNapameTpbl @y U U,

Knacc 6eToHa no Nnpo4yHOCTM Ha cXKaTue
Mapametp
B15 B20 B30 B40 B50 B60 u Bbiwe
QN 3,29 3,10 2,73 2,41 1,95 1,56
v, 1,87 1,41 0,97 0,74 0,74 0,74

Tabauuya 7.2 — NapameTp §;

OTHOCUTENIbHAA BNIAaXKHOCTb BO34yXa OKpYXKalowen cpeabl, %
Mapamertp
40 u meHee 50 60 70 80 20 100
&1 1,27 1,13 1,00 0,87 0,73 0,60 0,47
Tabauya 7.3 — Napametp &,
MoAaynb OTKpbITOI NOBEPXHOCTU 3neMeHTa, 1/m
Mapametp
0 5 10 20 30 40 60 n 6onee
& 0,51 0,65 0,76 0,93 1,00 1,22 1,27
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Mopaynb OTKPLITOM NOBEPXHOCTU 31eMeHTa, 1/m
Mapamertp to, CyT.
10 n meHee 20 30 40 n 6onee
7 0,752 0,842 0,942 1,052
d
28 n bonee 0,625 0,700 0,785 0,875
Tabnuua 7.5 — Mapametp y
Mopaynb OTKPbITOU NOBEPXHOCTU 3N1EeMeHTa, 1/m
Mapametp
10 n meHee 20 30 40 u bonee
Y 0,004 0,006 0,008 0,010

7.3  TpexnuHenHble gMarpaMmbl 4eHOPMNPOBAHUA TAXKEOMO

beToHa

KpaTKkoBpemeHHOe 3arpyxeHue

AHannTUYecKan 3aBUCMMOCTb AePOPMUPOBAHUA TAXKENOro 6eToHa NPU CHKATUM U pacTaXKe-

HWUM MU KPAaTKOBPEMEHHOM 3arpyeHumn onucbiBaeTcs caeayowmmm dopmynamm (CM. pUCYHOK 7.2):

roe

Mpn 0 < ¢, < gpq

0p = Epeyp,
Mpn g1 < gp < g
op = (0,4M + 0,6) Ry,
€po ~ €p1
Mpn  gp9 < € < €pp
op = Ry,

€y1 = 0p1/E, = (0,6R,)/E,,  — oTHocuTenbHble aedopmaumm

NPONOPLNOHANBHOCTY.
Ba3oBble OTHOCUTEIbHbIE AedOpPMaLMM MPUHMMAKOTCA PAaBHbIMMU:
€pco = 0,0020; €0 = 0,00010;

€pez = 0,0035; €pes = 0,00015.

(7.30)

(7.31)

(7.32)

YyCNOBHOrO npeaena

[lnA BbICOKONPOYHbIX 6ETOHOB KN1AacCOB MO MPOYHOCTU Ha CKaTue oT B70 no B100 g4, npu-

HMMaeTCcA No AMHeHomMy 3aKkoHy oT 0,0033 npu B70 ao 0,0028 npu B100.
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€425 Rpn

PucyHok 7.2 — TpexnunHeliHas guarpamma AedopMnpoBaHns TaxKenoro 6etoHa

AnvtenbHoe 3arpy>keHue

AHanuTn4yeckasa 3aBUCMMOCTb Aed)OpN\MpOBaHMﬂ TAXenoro beToHa npn CKatnnm U pactarxke-

HUW U ANUTENBbHOM 3arpyXeHun TakKe onucbiBaeTca popmynamm (7.30) — (7.32), B KoTopbix E),

YMHOaeTcA Ha 1/(1 + (Pb,cr)' a 6asoBble oTHOCUTENbHbIE Aebopmaumm NPUHUMAKOTCA NO Tab-

nvue 7.6.

XapaKTepu1CcTMKa NON3Y4ecTn @, o NPMHUMaETCA no Tabauue 7.7.

Tabauua 7.6 — OTHocUTENbHbIE AedOpPMaLIUM NPU AJAUTENIbHOM 3arpy*KEHUN

OTHOCUTENIbHAA BNIAXKHOCTb BO3AyXa OKpY»Katowei cpeabl, %
Mapamertp

Bbiwe 75 40-75 Huke 40
€bco 0,00300 0,00340 0,00400
€phc2 0,00420 0,00480 0,00560
€bto 0,00021 0,00024 0,00028
Ept2 0,00027 0,00031 0,00036
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Tabnuua 7.7 — XapaKTepuCTUKa NoN3y4ectn @p

OTHOCUTeNbHasA Knacc 6eToHa No NpoOYHOCTU Ha CXKaTue
BN1IaXXHOCTb
BO34yXa
OKpyKatoLeid B15 B20 B25 B30 B35 B40 B45 B50 B55 | B60-B100
cpeabl, %
Bbiwe 75 2,4 2,0 1,8 1,6 1,5 1,4 1,3 1,2 1,1 1,0
40-75 3,4 2,8 2,5 2,3 2,1 1,9 1,8 1,6 1,5 1,4
HuXe 40 4,8 4,0 3,6 3,2 3,0 2,8 2,6 2,4 2,2 2,0

7.4 HopmaTuBHble AMarpaMmbl 4eHOPMNPOBAHNA TAKENOTO
6eToHa Npu CrKATUK

HopmatuBHble guarpammbl gepopmupoBaHua TaXKenoro 6eToHa Knacca B15
NPy CKaTUM U KPAaTKOBPEMEHHOM Harpy>KeHuu

12.0
11.0

8.0

6.0

O, MIMa

4.0

2.0

0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035

€pes A €A,

—— KpuBOAIMHENHAA Anarpamma TpexnuHeiHas guarpamma

NDM R1 - PykoBoAcCTBO Nnonb3oBaTens 29/191

Onarpammbl 4ebopmnpoBaHmMA TaxKenoro 6eToHa



CONSTRUCTIONLAB

HopmatuBHble gnarpammbl gepopmupoBaHma TaxKenoro 6etoHa Knacca B20
NPy CKaTUM U KPAaTKOBPEMEHHOM Harpy>KeHuu

16.0 15.0
14.0 \
12.0
10.0
©
c
= 8.0
5]
6.0
4.0
2.0
0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035
€, A. €.
—— KpnBOANHENHaAA Anarpamma TpexnnHeHaa gnarpamma
HopmaTtusHblie guarpammbl gedpopmMmupoBaHusa TAXKenoro 6eToHa Knacca B25
npu CXKaTUU U KPAaTKOBPEMEHHOM Harpy»xeHuu
20.0 185
18.0
16.0
14.0
o 12.0
C
2 10.0
© 8.0
6.0
4.0
2.0
0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035
€y A. €.
—— KpunBO/INHENHAnA Anarpamma TpexnuHeiHas guarpamma
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HopmatuBHble gnarpammbl gepopmuposaHma Taxkenoro 6etoHa Knacca B30
NPy CKaTUM U KPAaTKOBPEMEHHOM Harpy>KeHuu

25.0
22.0

o 15.0
c
=

© 10.0

5.0

0.0

0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035
€0 A ed.
—— KpuBOAMHeliHaa AMarpamMma TpexnuHeliHaa AMarpamMma

HopmatuBHble guarpammbl gepopmupoBaHua TAXKenoro 6etToHa Knacca B35
NPy CXKaTUKM U KPAaTKOBPEMEHHOM Harpy>KeHuu

30.0

25.5

20.0

O, Mlla
[SY
(6]
o

10.0

5.0

0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035

€pes A €A,

—— Kpu1BOAUHEHan guarpamma TpexnnHeltHasa gnarpamma
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HopmatuBHble gnarpammbl gepopmuposaHma TaxKenoro 6etoHa Knacca B40
NPy CKaTUM U KPAaTKOBPEMEHHOM Harpy>KeHuu

35.0
30.0 29.0
e 20.0
=
& 15.0
10.0
5.0
0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035
€, A. €.
—— KpnBOANHENHaAA Anarpamma TpexnnHeHaa gnarpamma
HopmaTtusHblie guarpammbl gedpopmMmupoBaHusa TaXKenoro 6eToHa Knacca B45
npu CXKaTUU U KPAaTKOBPEMEHHOM Harpy»xeHuu
35.0
32.0
30.0 '\
25.0
= 20.0
=
& 15.0
10.0
5.0
0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035
€y A. €.
—— KpunBO/INHENHAnA Anarpamma TpexnuHeiHas guarpamma
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HopmaTusHble guarpammol aedopmupoBaHUua TaxKenoro 6eToHa knacca B50
NpU CXKATUN U KPAaTKOBPEMEHHOM HarpyeHum

40.0
36.0

30.0

5.0

0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035

Eper O €4,

—— Kpu1BOAUHEHan guarpamma TpexnnHeltHaa gnarpamma

HopmatuBHble guarpammbl gepopmupoBaHna TAXKenoro 6eToHa Knacca B55
NPy CXKaTUKM U KPAaTKOBPEMEHHOM Harpy>KeHuu

45.0

40.0 3

35.0 \‘

5.0

0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035

€pes A €A,

—— Kpu1BOAUHEHan guarpamma TpexnnHeltHasa gnarpamma
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HopmatuBHble gnarpammbl gepopmupoBaHma TaxKenoro 6etoHa Knacca B60
NPy CKaTUM U KPAaTKOBPEMEHHOM Harpy>KeHuu

50.0
45.0 43.0
L=
40.0 \
35.0
< 30.0
c
2 25.0
© 20.0
15.0
10.0
5.0
0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035
€, A. €.
—— KpnBOANHENHaAA Anarpamma TpexnnHeHaa gnarpamma
HopmaTtusHble guarpammbl gedopmupoBaHus TAXKenoro 6eToHa Knacca B70
npu CXKaTUU U KPAaTKOBPEMEHHOM Harpy»xeHuu
60.0
50.0
50.0 /3 \
40.0
©
C
= 30.0
5]
20.0
10.0
0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035
€y A. €.
—— KpunBO/INHENHAnA Anarpamma TpexnuHeiHas guarpamma
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HopmaTtuBHble gnarpammbl gepopmuposaHma Taxkenoro 6etoHa Knacca B8O
NPy CKaTUM U KPAaTKOBPEMEHHOM Harpy>KeHuu

60.0 57.0
50.0 / /

20.0
10.0
0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035
Eper O €4,
—— Kpu1BOAUHEHan guarpamma TpexnnHeltHaa gnarpamma

HopmatuBHble gnarpammbl aepopmupoBaHma TaxKenoro 6etToHa Knacca B90
NPy CXKaTUKM U KPAaTKOBPEMEHHOM Harpy>KeHuu

70.0
64.0

60.0

10.0

0.0
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035

€pes A €A,

—— Kpu1BOAUHEHan guarpamma TpexnnHeltHasa gnarpamma
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10.0

0.0
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HopmaTtusHble guarpammol aedopmupoBaHusa Taxenoro 6eToHa knacca B100
NpU CXKaTUM U KPaTKOBPEMEHHOM HarpyKeHuum

71.0

0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030 0.0035

€per A. €.

—— KpuBoIMHEHan gmuarpamma —o—TpexAnHeltHaA guarpamma
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8  [dunarpammbl 4edOpMMUPOBAHNA apMaTYpbI

8.1 Obwme nonoxxeHumn
Ounarpammel gepopmmposBaHnsa apmaTypbl B npunoxeHnn NDM npeactasieHbl 4BYX BUAOB:

® KYCOYHO-/IMHEWHbIe (ABYX/IMHEMHbIE WAU TPEX/IMHEMHble) B COOTBETCTBUM C
CN 63.13330.2018 «CHuMIM 52-01-2003 beToHHble U Kene30beToHHbIe KOHCTPYKLUMN.
OcHoBHble nosioxKeHua» (c nsmeHeHmnamu Ne 1 un 2) [1];

® KpMBOJIMHENHblE B COOTBETCTBUN C METOAMYECKMM nocobrem « ABTOMATU3NPOBAH-
Hble MeTOAbl PAacYeTa MACCUBHbBIX *Kene30H6eTOHHbIX KOHCTPYKLUMA Npu 06bemHOM

HanpAXeHHOM COCTOAHUMNY, pa3paboTaHHbiM PAY «PLIC» [2].

OcHOBHble MexaHu4yeckme u aedopMaLNOHHbIE XapaKTEPUCTUKM apMaTypbl MPUHUMAIOTCA
no [1]. B AaHHOM pyKOBOACTBE NPUBOAATCA TO/IbKO HOPMATMBHbIE AMarpammbl 4edopMUpPOBaAHUA
apmaTypsbl. 1A nepexosa K pacyeTHbIM gMarpammam HeobxoAMMo HOPMaTUBHbIE COMPOTUBEHUSA

adpMaTypbl 3aMEHNUTb Ha PACYETHbLIE.
8.2 KpuBOAMHENHbIE AMarpammbl 4ehOPMUPOBAHNA aPMATYpPbI

ApMmaTypa C yC/IOBHbIM NpeseOM TEKYyHeCTH
B cooTBeTcTBMM C [1] apmaTypa € yCAOBHbIM NpeaenoM TEKYYeCTU KNAacCoB NO NPOYHOCTU HA
pactaxeHune A600-A1000, Bp500, Bp1200-Bp1600, K1400-K1900. JononHuTeNbHblIe XapaKTepu-

CTMKW AN1A NOCTPOEHUA AMarpamm npuseaeHsl B Tabauue 8.1 [2].
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Tabauua 8.1 — [lonoNHUTENbHbIE XapaKTEPUCTUKM apMaTypbl C YCIOBHbIM Npeaeiom TEKyYecTH

Knacc XapakTepuctukm
apmatypel Ys.el Ysu Esu
A600 0,70 1,35 0,060
A800 0,70 1,28 0,070
A1000 0,70 1,23 0,060
Bp500 0,70 1,08 0,025
Bp1200 0,85 1,05 0,040
Bp1300 0,85 1,05 0,040
Bp1400 0,85 1,10 0,050
Bp1500 0,85 1,20 0,060
Bp1600 0,85 1,20 0,060
K1400-K1900 0,80 1,07 0,050
MpumeyvaHua:

1. Tpu ncnonb3osaHMM apmaTypbl ONpeae/eHHOro Kaacca HeobXxoAMMO YTOUHATb JOMYCTUMbIE Auna-
MeTPbl N0 COOTBETCTBYIOLLMM CTaHAAPTaM.

2. MpepenbHble pacyeTHble OTHOCKTE/bHbIE AePOopMaLLMM apMaTYpPbl C YCIOBHbIM NPeaenom TeKy4ecTu
OrpaHMYMBAOTCA 3HAYEHNEM &g, = 0,015,

AHanNUTUYECKan 3aBUCUMOCTb AePOPMMPOBAHMA apMaTypbl NPU PACTANKEHUU U CKATUW 4NN

BblAE/IEHHOrO Y4acTKa Anarpammbl NPUHUMAETCA B caeaytolem suge (cMm. pucyHok 8.1):

o
€ = =, (8.1)
ESVS
rae & — OTHOcUTeNbHaA gedopmaums apmaTypbl;
O — HanpaxkeHue B apmatype, Mla;
E; — MOAYNb yNpyroctu apmaTtypsbl, Mla;
Vg — KO3OPUUMEHT N3MEHEHUA CEKYLLLETO MOAYNS apMaTypbl:
Vs = Vs top + (Vs,start - Vs,top)\/l — WM — (1 - ws)nszf (8-2)
rAe  Vstop — KO3QPMUMEHT M3MEHEHMA CEKYLLETO MOAY/A apmaTypbl B BEpLUMHE y4yacTKa
anarpammbl (MONOKUTENbHAA BEIUYMHA):
0-s,top
Vs,top = ) (8.3)
Eses,top
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roe Os top -
Es,top

Vs start

roe Ogstart —

Es start

Wg -

N

rae Ns,inter —

Os,inter

Vs inter

roe Es,inter -

Ns -

Anarpamma
(cm. pncyHok 8.1):

CONSTRUCTIONLAB

Hanps)KeHue B apmaType B BEpPLUMHE y4yacTKa Anarpammsl, MMa;
oTHOCUTEeNbHas gepopmMaumsa apmaTypbl B BEPLUMHE y4acTKa AMarpaMmbl;

K03pPULMEHT U3MEHEHUA CEKYLLETO MOAYNA APMaTYpbl B Hayane y4yacTKa Ama-

rpammbl (NONOKUTENbHAA BEIUUYMHA):

Og start

: (8.4)

Vs start =

Esesstare
HanpAXeHue B apmaType B Hayane yyactka gmarpammel, MMa;
OTHOcUTeNbHan aedbopmalmsa apmaTypbl B HaYae y4acTKa Anarpammbl;

KO3hOULMEHT, XapaKTePU3YIOLWMNIA KPUBM3HY AMArpaMmbl apMmaTypbl (y4nTbiBa-
€TCA NPOMENKYTOYHAA TOYKa):

_ (Vs,start - Vs,top)z(ns,interz - 1) + (Vs,inter _sz,lrop)2 < 2, (85)
Ns,inter (ns,inter - 1)(Vs,start - Vs,top)

YPOBEHb HaMpsAXeHWNn B apmaType B MPOMEKYTOYHOW TOYKE y4yacTKa Aua-

rPamMmbl:

Os inter — Os start

T]s,inter -

) (8.6)

Os,top — Os,start
HanpsAXeHue B apmaType B MPOMEXYTOUHOM TOUYKe yyacTKa auarpammsl, MMa;

K03OPUUMEHT M3MEHEHUA CEKYLLEro MOAYNA apmMaTypbl B MPOMEXKYTOYHOM

TOYKE y4yacTKa gMarpammbl (NONOKUTE/IbHAA BEINYMHA):

0-s,inter

Vs,inter -

, (8.7)

Es ss,inter

OTHOCUTENbHaA AedopmaLmsa apMaTypPbl B MPOMEKYTOYHOM TOUKE y4acTKa Ana-

rPammbl;

YPOBEHb HanpsaKeHui B apmaType (NoNOKUTENbHAA BEINYMHA):

Os — Ogstart

Ns = . (8.8)

Ostop — Osstart

ANA apMaTypbl C YCOBHbIM NpesenoM TEKYy4YecTM AeNnUTCA Ha ABa y4acTKa

® JINHEWHbIN yyacToK O-E;

®  KPUWBOJIMHEMHbIN y4acToK E-A-U.
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o, Mla
m

0] €, 4. ea.

PucyHok 8.1 — KpuBosiMHeHas guarpamma aedopmmpoBaHnUa apmaTypbl C YCI0BHbIM NPeaenom
TEKYYecTu

JNInHenHbIN yyacTok O-E
JIHelHbIM y4acTok onucbiBaeTcA ¢opmynoit (8.1), B KOTopon npuHMmaeTca vy = 1.

KoHeL, InHenHOro y4yacTka — TouKa E:

Osg = iRs,an,el' (8-9)

rae Rg, — HOpPMaTUBHOE COMPOTUBAEHME apPMaTypPbl PACTAXKEHMIO NPU OCTaTOYHOM OTHO-

’

cutenbHom yannHenum 0,1 nam 0,2 % c obecneveHHocTblo 0,95, MMNa;

Ys,el — cm. Tabanuy 8.2;

e = Os,E
s,E =
Es

(8.10)
B dopmyne (8.9) n nanee nonoxutenbHoe 3HadeHne R, NPUHUMAETCA NPU PaCTANKEHUN,
OTPMUATENbHOE — MPU CKATUMN.
KpuBonnHenHbIN yyacTok E-A-U

Hayano KpMBOAMHENHOrO y4acTKa — TOYKa E:

O start — Osg — i_Rs,nYS,el' (8-11)
e Yser — cm. Tabanuy 8.2;

OsE
Esstart = €s,E = E ; (8.12)

s

Og,start OsE

\Y = : : =1. 8.13
sistart Esss,start ESSS,E ( )

BeplunHa KpMBOIMHEIMHOTO y4yacTKa — TouKa U:

Os,top = Os,u = T RsnYsu (8.14)
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rae  Ysu — cm. Tabanuy 8.2;
ss,top = ss,U = iss,u; (815)
rae gy — cm. Tabanuy 8.2;
Os,top Os,u
Vs,top = ’ = —|- (8.16)
Hop Esas,top ESSS,U

MpomeXKyToYHan TOUYKa KPUBOJIMHEMHOrO Y4aCTKa — TOYKA A:

Os,inter = Os,4 = i_Rs,n; (8.17)
R
Esinter = €s,4 = i( gn + 0;002>; (8.18)
s
Og,inter Gs,4 Rs n
inter = |7 = || = : ; 8.19
Vs,mter Esss,inter Esss,A Rg,n + O;OOZES ( )

_ 1—-vY5e
Ysu — Vsel

__|9s,inter — Os,start Os5,4 — OsE

(8.20)

ns,inter

Os,top — Os,start Osuy — OsE

ApmaTypa ¢ PU3NYECKON NNOLLAAKOM TEKYYECTH

B cootBetcTBum c [1] apmaTypa ¢ pU3MUYECKOM NIOLLAAKON TEKYYECTM K/1aCCOB MO NPOYHOCTH
Ha pacTtaxeHue A240, A400, A500, B500. lononHnTenbHble XapaKTEPUCTUKN ANA NOCTPOEHMA gma-
rpamm npmseaeHbl B Tabanue 8.2 [2].

Tabaunua 8.2 — [JonoNHUTENbHbIE XaPaKTEPUCTUKM apMaTypbl C PU3MUYECKON NNOLLLAAKON TEKYHECTU

Knacc XapaKTepuctuku
Gl B Ysel Ysp Esp Ysu Esu
A240 0,97 1,01 0,015 2,00 0,190
A400 0,90 1,05 0,012 1,45 0,140
A500 0,85 1,07 0,008 1,30 0,100
B500 0,80 1,04 0,005 1,10 0,030
MpumeyvaHua:

1. MNpwu ncnonb3oBaHWM apmaTypbl onpeaeseHHOro Kaacca HeobXxoAMMO YTOUHATL JOMYCTUMbIE Auna-
MeTpbl N0 COOTBETCTBYIOLLIMM CTaHAAPTaM.

2. MNpepenbHble pacyeTHble OTHOCUTENbHbIE AedopmaLnm apMaTypbl ¢ GU3NYECKON NAOLWAAKOM TEKY-
YEeCTM OrpaHNYNBaOTCA 3HaUeHNeM £, = 0,025.
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AHanuTU4Yeckas 3aBMCMMOCTb AePOpPMUMpPOBaAHMA apMaTypbl C GM3MYECKOM NNOLLAAKON TEKY-

yecTu onucbiBaeTcs popmynamm (8.1) — (8.8) u gennTca Ha TPU y4acTKa (CM. pUCYHOK 8.2):

JNIMHEWNHbIN yYacToK O-E;
KPMBONMHENMHbIM y4acToOK E-A-P;
KPMBOAUHENMHbIN y4acTok P-K-U.

K
A f

o, Ma

g, O. en,.

PucyHoK 8.2 — KpuosmHeHaa guarpamma gedbopmmpoBaHMA apMaTypbl ¢ pU3nyeckon naowas-
KOM TeKy4yecTu

JNInHeHbIN yyacTok O-E
JIHelHbIM y4acTok onucbiBaeTcA ¢opmynoit (8.1), B KOTopon npuHMmaeTca vy = 1.
KoHeL, IMHEeNHOro y4acTKa — TouyKa E:
Ose = tRsnVser (8.21)
e Yser — cm. Tabanuy 8.2;
€ = Osk (8.22)
S
KpuBonnHeWHbIN yyacTok E-A-P
Hauyano KpMBONIMHEMHOIO y4yacTKa — TOYKa E:
Os,start — Os g = i_Rs,nYS,el' (8.23)
e Yser — cm. Tabanuy 8.2;
Es,start = € = GES',E; (8.24)
S
Vs,start = Eoz,start = EG:E =L (8.25)
s¢s,start S¢s,E
BeplnHa KPMBONMHEMHOIO y4acTKa — TOYKA P:
Os,top = Os,p = iRs,an,p' (8.26)
rae  Ysp — cMm. Tabanuy 8.2;
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Estop = E,p = iss,p;

rae &y — cm. Tabanuy 8.2;

Os,p
Esesp

Os,top

Vs,top =

Esas,top
MpomeXKyToYHan TOUYKa KPUBOJIMHEMHOrO Y4aCTKa — TOYKA A:

Oginter = Os,4 = i_Rs,n;

Rspn
Esinter = €54 = L E + 0,002 );

S

v _ Os,inter _ 05,4 _ Rs,n .
s,inter — - - ’
Esss,inter Esss,A Rs,n + O'OOZES
N _ |Os,inter ~ Os,start| _ |9s,4a — Osp| 1- Ys,el
s,inter — - - .
Os,top — Osstart Osp — OsE Ysp — VYsel

KpuBonanHeuHbIn yyacTok P-K-U

Hauyano KpMBOAMHEIMHOrO y4acTKa — ToukKa P (cm. dopmynbi (8.26) n (8.27):

Os,start = Os,ps
€ start = Es,p;

Os,p
ESES,P

Os,start

Vs start =

Es€s start

BeplunHa KpMBOJIMHEMHOTO y4yacTKa — To4yKa U:

Ostop = Osu = iRs,an,u'

rae  Ysu — cMm. Tabanuy 8.2.
Estop = Esu = i‘gs,ur
roe &gy — cMm. Tabanuy 8.2.
v _ Os,top _ Os,u
sitop — = .
Esss,top ESES,U

MpomMeXKyToYHan TOYKa KPUBOJIMHEMHOrO y4acTKa — TOUKa K:

Os,inter — Os,k = t+ (GS,P + O'Z(Gs,U - GS,P)) = iRs,n(O'BYS,p + O:ZYs,u);

Es,inter = Es,k = 1,2&5p;

Osx
ESSS,K

0s,inter

Vs,inter - )

Es 8s,inter
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O inter — Osstart Os,x — Osp

ns,inter -

=0,2. (8.42)

Os,top — Osstart Osuy — Ogp

8.3 KyCO4YHO-IMHENHble Anarpammbl 4edOPMMUPOBAHNA apMaTypbl

ApMaTypa C YC/IOBHbIM NPeae oM TEKYYeCTH
AHanuTMYeckan 3aBUCUMOCTb AePOPMMPOBAHMA apMaTypbl C YCIOBHbIM NPeaeioM TeKyye-
CTU NPUHMMAETCA TPEXIMHEWHOM U OMUCLIBAETCA caeayrowmnmm Gopmynamm (CM. pucyHoK 8.3):

Mo 0<¢g;,<¢g5,

o, = E¢g, (8.43)
Mpn g4 < & < &p
€, —€
o, =(01——2>%4 1 09|R,, (8.44)
€502 ~ Es4 '
MNpn  &p < & < & ¢
os = LL1Rg p, (8.45)
B dopmynax (8.43) —(8.45):
0,9R
€4 =~ 2 (8.46)
S
_ L1R,,
€p = + 0,004; (8.47)
S
g5c = 0,015; (8.48)
R
€502 = % +0,002. (8.49)
S
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o, MMMa

0 €, A. en.

PucyHoK 8.3 — TpexanHeliHaa guarpamma aepopmmpoBaHNsa apMaTypbl C YCIOBHbIM Npeaenom
TEKy4ecTu

ApmaTypa ¢ dU3NYECKOM NNOLLAAKOMN TEKYYECTH
AHanuTMyecKas 3aBMCUMOCTb AedOpPMUPOBAHUA apMaTypbl GU3NYECKON NAOLLLAAKON TEKY-
YecTu NPUHMMAETCA ABYX/IMHEWHOW M ONKUCbIBaETCA cneayowmmmn Gopmynamm (CM. pUcyHoK 8.4):

Mo 0<¢g<g5,

o, = Eggg, (8.50)
Mpn €54 < & < & ¢
0s = Rsn, (8.51)
B popmynax (8.50) u (8.51):
R
Esa =5 (8.52)
S

gsc = 0,025. (8.53)
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o, MMNa

0 €, A. en.

PucyHoK 8.4 — [igyx/InHeliHaA anarpamma AedopmMmMpoBaHNA apmaTypbl ¢ pusmyeckom

NAOLWAaAKOoM TEKyYeCTH

8.4 HopmaTtumBHble AnarpaMmmbsl 4ebopMUPOBaAHNA apMaTypbl
C YCNIOBHbIM NMpeae/lOM TEKYHeCTH

HopmaTtusHble guarpammbl aepopmMmnupoBaHUA apmaTypbl Knacca
A600

800

700

600

500

o, MMNa
D
o
o

300

200

100

0
0.0000 0.0025 0.0050 0.0075 0.0100 0.0125 0.0150

g, A. ea,.

—— KpuBoanHenHas anarpamma ———TpexnnHeiHas guarpamma
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HopmaTtusHble guarpammbl aepopmrMpoBaHUA apMaTypbl Kaacca
A800

1200

1000

800

o, MMNa
[e)]
o
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0
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g, O. en.

—— Kpu1BoanHenHas anarpamma ———TpexnnHeiHas guarpamma

HopmatusHble guarpammbl aepopmrUpoBaHUA apMaTypbl Kaacca
A1000
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—— KpnBOIMHEHan guarpamma ———TpexAnHeltHaA guarpamma
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HopmaTtusHble guarpammbl aepopmrMpoBaHUA apMaTypbl Kaacca
Bp500
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w
o
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€, 4. en.
—— Kpu1BoanHenHas anarpamma ———TpexnnHeiHas guarpamma

HopmatusHble guarpammbl aepopmrUpoBaHUA apMaTypbl Kaacca
Bp1200

1400

/ ;

1200

1000

800

o, MMMa

600

400

200

0
0.0000 0.0025 0.0050 0.0075 0.0100 0.0125 0.0150
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—— KpnBOIMHEHan guarpamma ———TpexAnHeltHaA guarpamma
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HopmaTtusHble guarpammbl aepopmrMpoBaHUA apMaTypbl Kaacca
Bp1300

1600

1400 " ¢

1200
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0.0000 0.0025 0.0050 0.0075 0.0100 0.0125 0.0150
g, O. en.

—— Kpu1BoanHenHas anarpamma ———TpexnnHeiHas guarpamma

HopmatusHble guarpammbl aepopmrUpoBaHUA apMaTypbl Kaacca
Bp1400
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—— KpnBOIMHEHan guarpamma ———TpexAnHeltHaA guarpamma
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HopmaTtusHble guarpammbl aepopmnpoBaHMa apmaTtypbl Knacca
Bp1500

1800
Ea—

1600 /

1400 /
[/
1200 /
& 1000
S
& 800
600
400

200

0
0.0000 0.0025 0.0050 0.0075 0.0100 0.0125 0.0150

g, 4. en,.

—— Kpu1BOAUHEHan guarpamma TpexnHeltHasa gnarpamma

HopmaTtueHble guarpammbl gedpopmupoBaHMa apmaTypbl Kaacca
Bp1600

2000

1800 —0

1200 /

c
S 1000 ’
bm 4
800 //
600 /
/ 4
400 /
200
0
0.0000 0.0025 0.0050 0.0075 0.0100 0.0125 0.0150
g, A. ea.
—— KpnBOANHENHaA Anarpamma TpexnnHeHaa gnarpamma
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HopmaTtusHble guarpammbl aepopmrMpoBaHUA apMaTypbl Kaacca
K1400
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—— Kpu1BoanHenHas anarpamma ———TpexnnHeiHas guarpamma

HopmatusHble guarpammbl aepopmrUpoBaHUA apMaTypbl Kaacca
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HopmaTtusHble guarpammbl aepopmrMpoBaHUA apMaTypbl Kaacca
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HopmatusHble guarpammbl aepopmrUpoBaHUA apMaTypbl Kaacca
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HopmaTtusHble guarpammbl aepopmrMpoBaHUA apMaTypbl Kaacca
K1650
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HopmatusHble guarpammbl aepopmrUpoBaHUA apMaTypbl Kaacca
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HopmaTtusHble guarpammbl aepopmrMpoBaHUA apMaTypbl Kaacca
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HopmatusHble guarpammbl gepopmmnpoBaHUa apmaTtypbl Knacca
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8.5 HopmaTtmBHble AnarpamMmbl 4eGOPMMPOBAHMA apMaTypbl
C PU3NYECKOM NAOLWAAKOM TEKYYECTH

HopmaTtusHble guarpammbl aepopmrMpoBaHUA apMaTypbl Knacca
A240
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—— KpnBOIMHEWHan gMarpamma —— [IByX/INHENHasA Anarpamma
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HopmaTtusHble guarpammbl aepopmrMpoBaHUA apMaTypbl Kaacca
A400

0000 0.0050 0.0100 0.0150 0.0200 0.0250
g, A. ea,.

—— Kpu1BonHelHas gnarpamma ——— [1ByX/INHENHan agnarpamma

HopmatusHble guarpammbl aepopmrUpoBaHUA apMaTypbl Kaacca
A500
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g, A. ea.

—— KpnBO/IMHENHan gMarpamma —— [IByX/INHEHaA Anarpamma
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HopmaTtusHble guarpammbl aepopmrMpoBaHUA apMaTypbl Kaacca
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g, A. ef.

—— [IByX/INHEHasA anarpamma

—— Kpu1BonHelHas gnarpamma
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9 BepndpurKaLMOHHbIE 3a4a4M

9.1 Obwmne NoACHEeHNA K BepUPUKALMOHHbIM 3a4a4aM

PacyeTbl B npuaoxkeHnm NDM BbINO/IHEHbI C UCNONb30BAHNEM KPUBOJIMHENHbIX AMarpamm
AedopMUPOBAHUSA TAXKENOro 6ETOHA M apMaTypbl (HEHaNpPAraemol U HanpAraemom) B COOTBETCTBUM
C MeTogMyeckum nocobmem «ABTOMATM3MPOBAHHbIE METOAbl PAacYeTa MACCUMBHbIX »Kee306eToH-
HbIX KOHCTPYKLUMI NP 06BbEMHOM HaNPAXKEHHOM COCTOAHMMY, pa3paboTaHHbiMm PAY «DLIC» [2], a
TaKKe C UCMONb30BaHMEM KYCOYHO-IMHEWHbIX AMarpamm AedOpMUPOBAHUA B COOTBETCTBUM C
CN 63.13330.2018 «CHwMIM 52-01-2003 beToHHbIE U }Kene306eToHHble KOHCTPYKLMN. OCHOBHbIE No-
noxeHua» [1].

Ona Bcex BepuUPMKAUMOHHBIX 33434 pasmep CEeTU 3N1eMEeHTApPHbIX 3/1eMEeHTOB MNPUHAT
10x10 mm. Mpun ncnonb3oBaHUM APYIUX Pa3MeEpPOB pe3ynbTaTbl MOTYT OTIMYATLCA.

ANropuTM MTEPALMOHHOIO MOMCKA pelleHns Ha 6ase HennHelHoW aedopMaLMOHHOW MO-
AN OCHOBAH Ha NOCTENEeHHOM yBenMYeHUN 0606LeHHbIX AedopMaLmin cCeYeHNa U BHYTPEHHUX
0606LWeHHbIX ycnanii; napameTp «TOYHOCTb UTEPALMOHHbLIX BblYMCAEHUA» GAKTUYECKM NOKa3bl-
BAET, HACKO/IbKO BHYTPEHHWE YCUANA MOTYT ObITb MeHbLUIE BHEWHMX. [1nA Bcex BepudUKaLMOHHbIX
3a/1a4 TOYHOCTb UTEPALMOHHbBIX BbluMcaeHUM NpuHaTa 0,1 % (4nA npakTMYecKMx 3aga4 B 601bLWMH-
CTBE C/ly4aeB AOCTaTOYHO TodHocTh 0,1-3,0 %).

[lnA BApMaHTOB KYCOYHO-NMHEWHbIX AMarpamm 6eToHa BO BCeX 3a4a4ax NPMMeEHEeHa Tpex/u-
HelHasa anarpamma. ApmaTypa BO MHOTMX BEPUPUKALMOHHbIX 3a4a4ax pPacrno/ioXKeHa B OANH paa,
B TOM 4YMC/le MHOTAa B HAapyLEHWE KOHCTPYKTMBHbIX TpeboBaHWUI, ANnA TOYHOro cobatogeHma pabo-

yen BbICOTbl CEYEHUN.
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9.2 BeToHHble N Kene3obeToHHble KOHCTPYKL MK be3
npeaBapuTeIbHO HANPAXKEHHOM apMaTypbl

3agaya 1.1 Hecywaa cnocobHOCTb BHELEHTPEHHO CXaToro OeTOHHOoro ane-

MeHTa
MCcTOUHUK: PacueT ene3obeToHHbIX KOHCTPYKLUUI 6e3 npeaBapuUTebHO HanpsaXKeHHoM ap-
MaTypbl: MeToauyeckoe nocobue / GAY «dLIC». M. MuHctpoit Poccuu, 2015 [3].

Mpumep pacyeta —Ne 1.

UcxoaHble JaHHbIe: MeXKBapTMPHaa BeToHHaa naHenb ToAwmuHol h = 150 mm, BbICOTOM
L = 2700 mm, U3roTOBNIEHHAA B FTOPU3OHTA/IbHOM MONOXKEHUN:

e DOEeTOH TAXKeNbl Knacca Nno NPOYHOCTU Ha CcxKaTue B15;

e K03ddMUMeEHT ychosui paboTbl 6eToHa v, =0,9.

MonHaA Harpyska Ha NOroHHbIM meTp cteHbl Ny, = 700 KH, B TOM Yncne ot AencTBmA NocTo-
AHHBIX U AANTENbHbIX HAarpy3ok — NV; = 650 KH.

Pe3synbTaT: Hecywasn cCnocobHOCTb NPU BCEX PACYETHbIX COYETaHMUAX Harpy3oK obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyerta

NDM npu ncnonb3osaHuu amnarpamm:

En.
Mapametp - UCTOYHUK
Usm. KPUBO/IMHENHBIX | KYCOYHO-NUHENHbIX
YcnoBHasa Kputuyeckas cuna N,
P ersh | gy 1578,3 1571,39/-0,4 %

npu AenNCcTBUN NONHOM HArpy3Kn

YcnosHas Kputuueckas cuna N,
npwv AeiCTBUM NOCTOAHHBIX U KH 1523,4 1516,3 /-0,5 %
LNUTENbHBIX HAarpy30K

MpeaenbHaa CKMMalOLLAA CUAa
Nyt sn NPY BENCTBUM NOHOIA KH 846,71 809 /-4,5% 804 /-5,0 %
Harpysku

NpeaenbHaa CKUMAIOLLAA CUAA
Ny, NpY BENCTBUN NOCTOAHHbIX W KH 758,41 743 /-2,0% 739/-2,6%
JJIMTENbHbBIX Harpy3oK

Hecywasa cnocobHocTb - obecneyeHa obecneyeHa obecneyeHa

1. Mpw reHepaunn cetTu afieMeHTapHbIX 3n1emeHToB 1x1 mm BmecTo 10x10 MM yC/NOBHasA KpUTUYECKas cuia Npu aeun-
CTBMW MONHOW Harpysku coctaBuT Ng.op = 1578,0 KH, npu AeNCTBMM MOCTOAHHBIX W ANWUTE/IbHbIX Harpy3oKk —
Ny =1523,0 KH, T.e. Npy yMeHbLIEHWM Pa3MEPOB 3/1eMEHTapPHbIX 3/IEMEHTOB YC/NOBHAA KPUTUYECKAA CuNa CTPEMMUTCA

K aHaNUTMYECKOM, BbluMcneHHoM no [1].

2. Pacuyetbl pa3paboTymKoB (Npun 4eiNCTBUN NOAHON HAarpy3Kn Ko3pPUUUEHT BAUAHUA ONNTENBHOCTM AEUCTBMA HArPy3Kn
@; onpepenanca npu N; = 650 KH, npun AeNcTBUM NOCTOAHHBIX U AIUTE/NbHbIX HAarPy3oK — @; = 2).
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3agaua 1.1: [uarpammbl — KYCOUHO-/IMHElHble (KpaTKOBpeMeHHble Harpy3ku)
HEJIMHEVHAS JEOOPMALIVIOHHAA MOIEJIB — IIPOYHOCTBH

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEUEHVE

Tun ceueHusa = NPAMOYT'OJIbHOE
llMprHa cedeHusa b = 1000 MM
BricoTa ceueHusa h = 150 MM
ITAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
BrlumTaHMe njomany 0eToHa B MecTax apMaTypbl = nma

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B15

InarpaMMa COCTOAHMA OeToHa = TpexJIMHeMHas
PacueTHOE CONPOTUBIIEHME OEeTOHA OCEBOMY CXAaTUIO Rbc = 8.50 MIla
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHMi Rbt = 0.75 Mlla
KosddmumenT ycioBui paboTE CXaToTr'o OeToHa vbc = 0.900
KosdpdmumenT ycyoBuil paboTH pacTaHYyTOI'O OeToHa vbt = 0.000
HayvaJbHEM MOOYJIb yNPYyI'OCTM OeTOHA Eb = 24000 MIla
[IPOJIOJILHEN U3IVIB

PacueTHasa MNJOCKOCTH = X0Z

InrHa DJIeMeHTa Lz = 2700 MM
KonddmumeHnT pacuyeTHOV IOJIMHEL uz = 1.00
KooddmureHT BIMSHUSA IOIUTEJILHOCTM HOEeMCTBUS HATP. ol = 1.93
IOMIOJIHUTEJILHEI BKCLEHTPUCUTET et,z = 0.0 MM
HauaJsibHEIM B3KCLEeHTpucureT (C yueToMm et, z) e0,z = 10.0 MM
YCJlOBHasa KpuUTHMUYecKas cuia Ncr, z = 1571 xH
KosddmumeHT BIMAHMS NOPONOJILHOTO mM3TMba nz = 1.8034

BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHNA

[lpomoybHAS Ccuia N = -700.0 xH
Vizrubamoummuyi MOMEHT BOKPYI' ocu Y My = 0.00 xH M
Vzrubamnmmuyi MOMEHT BOKPYI OCU Z Mz = 0.00 xH '™

BHENHNE YCWIMA C YUETOM BIIMAHNMA TIPOJOJIBHOT'O U3IMEBA
OTHOCUTEJIBHO LIEHTPA XECTKOCTNM HEHAT'PYXEHHOI'O CEYEHNMA

IIponmoJjibHasa cuja N = -700.0 xH
Vsrmbamnmmuyi MOMEHT BOKPYI' ocu Y My = 12.62 xH'Mm
Varubamoummuli MOMEHT BOKPYI OCHU Z Mz = 0.00 xH M

NTEPALVIOHHHE BHYTPEHHUE YCUJIVA

[IponoJibHOE YyCuJue N = -699.6 xH
Varmbamoumulyi MOMEHT BOKPYI OCH Y My = 12.62 xH'™m
Vizrubanommii MOMEHT BOKPYT OCHU Z Mz = 0.00 xH'Mm
VTepallMOHHAS TOYHOCTHb o = 0.099 %
Obuee KOJIMUECTBO MUTepaluyt i = 21
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OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass OTHOCUTeJIbHas medopMalus £X = -0.000533

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.012308 1/m
KpuBu3Ha BOKPYI OCK Z 1/rz = 0.000000 1/m
[Iomanb pPacTAHYTOM SBOHE CEeUYEeHUS At = 200.0 cwm?
[Iyowank CXaTOM BOHEl CeYeHMA Ac = 1300.0 cm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasd XeCTKOCTb Dxx = 1312968 xH
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 1686 H -m?
V3rmbHasg XeCTKOCTb BOKPYI OCU Z Dzz = 109403 xH -m?
XecTxkoCTb OTHOCHTENBHO oceM YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 500.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 63.38 MM
CMeleHre LeHTpa XeCTKOCTM IO ocu Y AYc = 0.00 MM
CMelmeHye L eHTpa XeCTKOCTU II0 OCHU Z ANZc = -11.62 MM

[NAPAMETPH BETOHA HAT'PYXEHHOI'O CEUYEHNA

MaxcuMasnbHass OTHOCUTelNbHas nebopmaums B OeToHe b, max = 0.000185
MuHMMajsnbHass OTHOCMUTeJIbHasa IedopMalus B OeToOHe ¢b,min = -0.001538
MaxcuMaJibHOE HaIpsSxeHue B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -6.87 Mla
CpenHee Hanpsx. B OeToHe B pabouey yacTyM CeueHUs ob,m = -5.38 Mlla
PEIIEHVE

CraTyc pemeHus = HalIeHO
KoobdmumeHT MCNOJIBL30BaHMS CXaToro GeToHa kb = 0.439

HECYIIAA CIOCOBHOCTL OBECIIEUEHA

HDHEIHP!HOE CeueHME 2AJeMeHTS

-7.65 0.00 +0.00

PECHFEHHHIEHHB Iianpﬂlxﬂﬂﬂﬁ no Ced"deHME 2JIeMEHTE

NDM R1 - PykoBoAcCTBO Nnonb3oBaTens 61/191

BepudurKaumMoHHble 3aaa4n



CONSTRUCTIONLAB

3agaya 1.1: [uarpammbl — KpMBOJIMHENHDbIE (KpaTKOBpPEeMEeHHbIe Harpy3ku)
HEJIMHEVHAS JEOOPMALIVIOHHAA MOIEJIB — IIPOYHOCTBH

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE

Tun ceueHusa = NPAMOYT'OJIbHOE
llMprHa cedeHusa b = 1000 MM
BricoTa ceueHusa h = 150 MM
ITAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
BrlumTaHMe njomany 0eToHa B MecTax apMaTypbl = nma

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B15

InarpaMMa COCTOAHMA OeToHa = KPUBOJIMHEMHAas
KosddmumenT BIMAHMSA TpaOueHTOB IedopMalmi vbtg = 1.000
PacueTHOe CONPOTMBIIEHME OeTOHa OCEBOMY CXaTMIO Rbc = 8.50 MIa
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHmio Rbt = 0.75 Mlla
KosdpdpmumenT ycijoBum paboTeH CcxaToro OeTOHa vbc = 0.900
KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 0.000
HauaJsbHEM MOOYJIb YHPYI'OCTM OeTOHa Eb = 24000 MIla
MIPONIOJILHEN M3TUB

PacuerHasa mnjockKocCcThb = X027

IJvHa DJIeMeHTa Lz = 2700 MM
KosdpdmumeHT pacueTHONM IJIMHEL uz = 1.00
KosdduumeHT BIMAHUSA OIUTEJIBHOCTM HOEeMCTBUA HATp. ol = 1.93
JONOJIHUTEJILHE BKCLEHTPUCUTET et,z = 0.0 Mm
HauaJsibHEIM B3KCLeHTpucureT (C yuyeTroMm et, z) e0,z = 10.0 MM
YcyoBHad KpUTHMYECKas cuia Ncr, z = 1571 xH
KosdpdmumeHT BIMSHUSA OPOIOOJIBHOTO M3THUDA nz = 1.8034

BHENHNE YCWIIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHNA

IIponmoJibHasa cuja N = -700.0 xH
Vzrmbamommuyi MOMEHT BOKPYI' ocu Y My = 0.00 xH '™
Vzrubamoummulyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH '™

BHEMNHNE YCWUJIMA C YYETOM BIIMAHNMA TIPOIOJIBHOT'O M3IMBA
OTHOCUTEJIEHO IEHTPA XECTKOCTNM HEHAT'PYXEHHOI'O CEUYEHNMA

[lpomoybHAS Ccuia N = -700.0 xH
Vizrubamoummulyi MOMEHT BOKPYI ocu Y My = 12.62 xH'M
Vsrubamnmmuyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH M

VTEPAIVIOHHEE BHYTPEHHUE YCWIVA

[IpomoJibHOE yCuue N = -699.8 kH
Vzrubanommii MOMEHT BOKPYT ocu Y My = 12.62 xH'Mm
Varmbamoumuyi MOMEHT BOKPYI OCMU Z Mz = 0.00 xH '™
JiTepallMOHHas TOYHOCTb o) = 0.067 %
Ofmee KOJMMUECTBO MUTepalum i = 15
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OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass OTHOCUTeJIbHas medopMalus £X = -0.000343

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.006160 1/m
KpuBu3Ha BOKPYI OCK Z 1/rz = 0.000000 1/m
[Iomanb pPacTAHYTOM SBOHE CEeUYEeHUS At = 0.0 cm?
[Iyowank CXaTOM BOHEl CeYeHMA Ac = 1500.0 cwm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasd XeCTKOCTb Dxx = 2040656 xH
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 3690 xH -m?
V3rmbHasg XeCTKOCTb BOKPYI OCU Z Dzz = 170038 H -m?
XecTxkoCTb OTHOCHTENBHO oceM YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 500.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 60.56 MM
CMeleHre LeHTpa XeCTKOCTM IO ocu Y AYc = 0.00 MM
CMeleHre LEeHTpa XEeCTKOCTM IO OCU Z ANZc = -14.44 mm

[NAPAMETPH BETOHA HAT'PYXEHHOI'O CEUYEHNA

MaxcuMasnbHass OTHOCUTelNbHas nebopmaums B OeToHe cb,max = -0.000001
MuHMMajsnbHass OTHOCMUTeJIbHasa IedopMalus B OeToOHe eb,min = -0.000863
MaxcuMaJibHOE HaIpsSxeHue B OeToHe ob,max = -0.02 Mla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -6.92 Mla
CpenHee Hanpsx. B OeToHe B pabouey yacTyM CeueHUs ob,m = -4.67 Mla
PEIIEHVE

CraTyc pemeHus = HalIeHO
KoobdmumeHT MCNOJIBL30BaHMS CXaToro GeToHa kb = 0.247

HECYIIAA CIOCOBHOCTL OBECIIEUEHA

HDHEIHP!HOE CeueHME 2AJeMeHTS

-7.65 0.00 +0.00

PECHFEHHHIEHHB Iianpﬂlxﬂﬂﬂﬁ no Ced"deHME 2JIeMEHTE
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3agaua 1.1: [Auarpammbl — KYCOYHO-/IMHEWNHDbIE (MOCTOAHHbIE U A/UTE/NIbHbIE HarpysKu)
HEJIMHEVHAS JEOOPMALIVIOHHAA MOIEJIB — IJIMTEJIBHAA [TPOYHOCTBH

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEUEHVE

Tun ceueHusa = NPAMOYT'OJIbHOE
llMprHa cedeHusa b = 1000 MM
BricoTa ceueHusa h = 150 MM
ITAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
BrlumTaHMe njomany 0eToHa B MecTax apMaTypbl = nma

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B15

InarpaMMa COCTOAHMA OeToHa = TpexJIMHeMHas
PacueTHOE CONPOTUBIIEHME OEeTOHA OCEBOMY CXAaTUIO Rbc = 8.50 MIla
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHMi Rbt = 0.75 Mlla
KosddmumenT ycioBui paboTE CXaToTr'o OeToHa vbc = 0.810
KosdpdmumenT ycyoBuil paboTH pacTaHYyTOI'O OeToHa vbt = 0.000
HayvaJbHEM MOOYJIb yNPYyI'OCTM OeTOHA Eb = 24000 MIla
[IPOJIOJILHEN U3IVIB

PacueTHasa MNJOCKOCTH = X0Z

InrHa DJIeMeHTa Lz = 2700 MM
KonddmumeHnT pacuyeTHOV IOJIMHEL uz = 1.00
KooddmureHT BIMSHUSA IOIUTEJILHOCTM HOEeMCTBUS HATP. ol = 2.00
IOMIOJIHUTEJILHEI BKCLEHTPUCUTET et,z = 0.0 MM
HauaJsibHEIM B3KCLEeHTpucureT (C yueToMm et, z) e0,z = 10.0 MM
YCJlOBHasa KpuUTHMUYecKas cuia Ncr, z = 1516 xH
KosddmumeHT BIMAHMS NOPONOJILHOTO mM3TMba nz = 1.7503

BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHNA

[lpomoybHAS Ccuia N = -650.0 xH
Vizrubamoummuyi MOMEHT BOKPYI' ocu Y My = 0.00 xH M
Vzrubamnmmuyi MOMEHT BOKPYI OCU Z Mz = 0.00 xH '™

BHENHNE YCWIMA C YUETOM BIIMAHNMA TIPOJOJIBHOT'O U3IMEBA
OTHOCUTEJIBHO LIEHTPA XECTKOCTNM HEHAT'PYXEHHOI'O CEYEHNMA

IIponmoJjibHasa cuja N = -650.0 xH
Vsrmbamnmmuyi MOMEHT BOKPYI' ocu Y My = 11.38 xH'M
Varubamoummuli MOMEHT BOKPYI OCHU Z Mz = 0.00 xH M

NTEPALVIOHHHE BHYTPEHHUE YCUJIVA

[IpomoJIbHOE YyCuJMe N = -649.7 xH
Varmbamoumulyi MOMEHT BOKPYI OCH Y My = 11.37 xH'™m
Vizrubanommii MOMEHT BOKPYT OCHU Z Mz = 0.00 xH'Mm
JTepalMOHHAsA TOYHOCTHb o) = 0.090 %
Obuee KOJIMUECTBO MUTepaluyt i = 22

IOEQPOPMALIVM B LIEHTPE XECTKOCTV HAT'PYXEHHOI'O CEYEHNMA

OceBas oTHOCUTeJsibHas IedopMalus £x = -0.0005064
KprBM3HaA BOKPYI OoCH Y 1/ry = 0.013039 1/m
KpuBM3Ha BOKPYT OCK Z 1/rz = 0.000000 1/m
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[Iyomwanbk PACTAHYTOM B3OHH CedYeHUs At = 200.0 cwm?
[Iyomank CXaTOM BOHE CeUeHUS Ac = 1300.0 cm?

[NAPAMETPH HATPYXEHHOI'O CEYEHMA OTHOCUTEJIEHO IEHTPA XECTKOCTU

OceBass XeCTKOCTb Dxx = 1152512 xH
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 1498 xH -Mm?
V3TnbHas XECTKOCTH BOKPYI OCKU Z Dzz = 96033 «H -m?
XecTkOCTb OTHOCUTEJIBHO Ocel YZ Dyz = 0 xH-Mm?
KoopamHaTa LeHTpa XeCTKOCTM O ocum Y Yc = 500.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 62.45 MM
CMeleHre lLeHTpa XeCTKOCTM IO ocu Y AYc = 0.00 MM
CMelmeHye L eHTpa XeCTKOCTU II0 OCHU Z ANZcC = -12.55 MM

[NAPAMETPH BETOHA HAT'PYXEHHOI'O CEUYEHNA

MaxcuManbHass OTHOCuUTelNbHas nebopmaums B OeToHe eb,max = 0.000185
MmHMMajslbHass OTHOCMTEJIbHasa nedopMauusa B OeTOHe eb,min = -0.001640
MaxcuMaJibHOE HalpsxeHue B OeToHe cb,max = 0.00 Mla
MyHMMaJIbHOE HaIpsXeHMue B OeTOHe cb,min = -6.34 Mla
CpenHee Hanpsax. B OeToHe B pabouey yacTM CeUeHUS cb,m = -5.00 Mla
PENEHVE

CraTyc pemeHus = HalIeHOo
KoobdmumeHT MCHOJIBL30BaHMS CXaToro GeToHa kb = 0.469

HECYIIAA CIOCOBHOCTL OBECIIEUEHA

HDHEPEHHIHE CeueHMEe 2JeMeHTa

[Z]

ob [MMNaz]
-5.59 0.00 +0.00
PacopemeneHre HaOpAXSHMHA OO0 CEUSHME IJSMEHTE
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3agaua 1.1: /[uarpammbl — KpUBONMHeElHbIE (MOCTOAAHHDbIE U A/IUTENbHbIE Harpy3Ku)
HEJIMHEVHAS JEOOPMALIVIOHHAA MOIEJIB — IJIMTEJIBHAA [TPOYHOCTBH

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE

Tun ceueHusa = NPAMOYT'OJIbHOE
llMprHa cedeHusa b = 1000 MM
BricoTa ceueHusa h = 150 MM
ITAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
BrlumTaHMe njomany 0eToHa B MecTax apMaTypbl = nma

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B15

InarpaMMa COCTOAHMA OeToHa = KPUBOJIMHEMHAas
KosddmumenT BIMAHMSA TpaOueHTOB IedopMalmi vbtg = 1.000
PacueTHOe CONPOTMBIIEHME OeTOHa OCEBOMY CXaTMIO Rbc = 8.50 MIa
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHmio Rbt = 0.75 Mlla
KosdpdpmumenT ycijoBum paboTeH CcxaToro OeTOHa vbc = 0.810
KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 0.000
HauaJsbHEM MOOYJIb YHPYI'OCTM OeTOHa Eb = 24000 MIla
MIPONIOJILHEN M3TUB

PacuerHasa mnjockKocCcThb = X027

IJvHa DJIeMeHTa Lz = 2700 MM
KosdpdmumeHT pacueTHONM IJIMHEL uz = 1.00
KosddmumeHT BIMSAHMS IOIMTEJILHOCTM LOEeMCTBUSA HATP. 0l = 2.00
JONOJIHUTEJILHE BKCLEHTPUCUTET et,z = 0.0 Mm
HauaJsibHEIM B3KCLeHTpucureT (C yuyeTroMm et, z) e0,z = 10.0 MM
YcyoBHad KpUTHMYECKas cuia Ncr, z = 1516 xH
KosdpdmumeHT BIMSHUSA OPOIOOJIBHOTO M3THUDA nz = 1.7503

BHENHNE YCWIIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHNA

IIponmoJibHasa cuja N = -650.0 xH
Vzrmbamommuyi MOMEHT BOKPYI' ocu Y My = 0.00 xH M
Vzrubamoummulyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH '™

BHEMNHNE YCWUJIMA C YYETOM BIIMAHNMA TIPOIOJIBHOT'O M3IMBA
OTHOCUTEJIEHO IEHTPA XECTKOCTNM HEHAT'PYXEHHOI'O CEUYEHNMA

[lpomoybHAS Ccuia N = -650.0 xH
Vizrubamoummulyi MOMEHT BOKPYI ocu Y My = 11.38 xH'M
Vsrubamnmmuyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH '™

VTEPAIVIOHHEE BHYTPEHHUE YCWIVA

[IpomoJibHOE yCuue N = -649.8 H
Vzrubanommii MOMEHT BOKPYT ocu Y My = 11.37 xH'm
Varmbamoumuyi MOMEHT BOKPYI OCMU Z Mz = 0.00 xH M
JiTepallMOHHas TOYHOCTb o) = 0.098 %
Ofmee KOJMMUECTBO MUTepalum i = 16
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OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass OTHOCUTeJIbHas medopMalus £X = -0.000385

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.006247 1/m
KpuBu3Ha BOKPYI OCK Z 1/rz = 0.000000 1/m
IInomwanb PacTSAHYTOM BO0OHE CEUYeHUS At = 100.0 cm?
IInomwanb CXaTOM BOHBI CeUeHUST Ac = 1400.0 cm?

IIAPAMETPH HATPYXEHHOT'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasd XeCTKOCTb Dxx = 1690012 xH
VsrubHaa XeCTKOCTb BOKPYI ocu Y Dyy = 2666 wH -M?
V3rmbHaa XeCTKOCTb BOKPYI OCH Z Dzz = 140820 xH -m?
XecTkoCTb OTHOCMTEJNIBHO OceM YZ Dyz = 0 H-Mm?
KoopmmHaTa LeHTpa XeCTKOCTM IO ocu Y Yc = 500.00 MM
KoopomHaTa LeHTpa XeCTKOCTM IO OCU Z Zc = 66.88 MM
CMelmeHye LeHTpa XeCTKOCTM 0 ocu Y AYcC = 0.00 MM
CMelleHMEe LeHTpa XeCTKOCTM IO OCM Z AZcC = -8.12 MM

IIAPAMETPH BETOHA HATPYXEHHOI'O CEYEHMA

MaxkcuMaJibHass OTHOCHTEJIbHasa nedopmalys B OeTOHe b, max = 0.000002
MuHMMajsbHass OTHOCMUTEeJIbHasa IedopMalus B OeToOHe ¢b,min = -0.000873
MaxcuMasibHOE HaIpsSxeHue B OeToHe ob,max = 0.00 MIla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -6.31 Mla
CpenHee Hanpsax. B OeToHe B pabouey 4acTyM CeUeHUS ocb,m = -4.64 Mla
PENEHVE

CraTyCc peumeHus = HaMIeHOo
KoodpdmumeHT mMCnojb30BaHMS CXaToro OeToHa kb = 0.249

HECYIIAA CIOCOBHOCTBL OBECIIEUEHA

HDHEPE‘-IH.C.‘-E CedceHME 2DOceMEHTa

(=]

ob [MNa]
-5.53 0.00 +0.00
PacopeneneHMe HADpDAESHMNE OO0 CEUSHME 3JSMEeHTA
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3agaya 1.2 Hecyuwaa cnocobHoCTb M3rnbaemoro *.6. anemeHTa NpAMOYrob-

HOTo ceyeHun (paspyleHmre No PacTAHYTOM apmaType)
MCcTOUHUK: PacueT ene3obeToHHbIX KOHCTPYKLUUI 6e3 npeaBapuUTeIbHO HanpsaXKeHHoM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dOLIC». M. Munctpoit Poccuu, 2015 [3].

Mpumep pacyeta — Ne 3.

UcxoaHble JaHHbIe: Kene306eTOHHbIN 31eMEHT NPAMOYroNbHOro CeYEHUA C pasmepamu
b =300 mm, h =800 mm, a = 70 mm:

e DOEeTOH TAXKeNbl Knacca Nno NPOYHOCTU Ha CxKaTue B25;
e HeHanpsraemas apmaTypa B pacTAHyToM 30He 6@25 A400 (ana uenei sepudmnkaumnm
apmaTypa B pacyeTe pacnosioxKeHa B O4MH pAa).

MonHbI nsrnbaowmin momeHT Mgy, = 550 KH-m.

Pe3ynbTaT: Hecyllaa cnocobHocTb obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyerta

E NDM npu ncnonb3osaHuu amnarpamm:
Mapametp Ms‘:‘;‘ UCTOYHUK

KPUBO/AIMHEHbIX KYCOYHO-/IMHEUHDbIX

MpeaenbHbI n3rnbatowmin
MOMEHT My, s, NPV SENCTBUN KH-m 630,3 6332 /+0,4 % 625/-0,8 %
nonHow Harpysku

Hecyuwasa cnocobHocTb - obecneyeHa obecneyeHa obecneueHa

1. Npu nNpoBeAeHUN pacyeToB M3rMbaemblx 3/1eMEHTOB HEOBXOAMMO aHaIM3UPOBaThb KECTKOCTHbIE XapaKTEPUCTMKM
Harpy>KeHHbIX ceyeHuin Bo nsbexaHme ypesmepHoro pocra npornbos (ocobeHHo A5 c1aboapMmUPOBaHHbIX 1EMEH-

TOB).

2. KpnBonunHenHana anarpamma 6eToHa NpUHATA C YY4ETOM BAMAHUSA FpaaMeHToB gedopmaunii.
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3agaya 1.2: [uarpammbl — KYCOYHO-/IMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJEJIL — IIPOYHOCTBL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CIl 63.13330.2018. BeToHHBE U XeJIe300€TOHHEE KOHCTPYKUUM. OCHOBHBIE I1OJIOXEHUSI

CEUYEHNE

Tun cedeHUs = NpsAMOYyT'OJIbHOE

llMprHa cedeHusa b = 300 MM

BricoTa ceueHUS h = 800 mm

I[IAPAMETPH

Croco6 pelueHuda = UTEepPaTUBHLIN

BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1za

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B25

InarpaMMa COCTOAHMA OeToHa = TpexJMHeMHas

PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc = 14.50 MIa

PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsxeHMi Rbt = 1.05 Mla

KosddmumenT ycioBuy paboTel CxXaToTr'o OeToHa vbc = 1.000

KosdpdpmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 0.000

HayvaJbHEM MOOYJIb yNPyI'OCTM OeTOHAa Eb = 30000 MIla

HEHAIIPATAEMAS APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PaCTsIXEeHUEe = A400

InarpaMMa COCTOSHMS apMaTypbl = IOBYyXJIMHEMVHas

PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rs = 340 MIla

PacueTHOe CONPOTMBIIEHME aApPMaTyYPBl CXaTU Rsc = 340 Mlla

KosddmumenT ycinoBmit pa®oTH apMaTyphl IPM PACTSIXEHUM VS = 1.029

KosddmimeHT ycsoBMM paboOTH apMaTypbl NPU CXAaTUN ysc = 1.029

Momynb yHpyT'OCTM apMaTypH Es = 200000 MIla

CTEPXHM HEHANPSATAEMOM APMATYPH (6 mT.)

Y [Mv] Z [mvm] d [mm] | Y [mmM] Z [mmM] d [mm] | Y [Mm] 2 [mm] d [mm]

50.0 70.0 25.0 | 75.0 70.0 25.0 | 137.0 70.0 25.0
163.0 70.0 25.0 | 225.0 70.0 25.0 | 250.0 70.0 25.0

BHENHNE YCWIVA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOT'O CEYEHMA

[lpomoybHAS Ccuia N = 0.0 xH
Vzrmbamoummuly MOMEHT BOKPYI ocu Y My 625.00 xH M
Vsrubamnmmuyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH '™

NTEPALVIOHHHE BHYTPEHHUE YCUJIVA

[IponoJibHOE YyCuJme N = 0.0 xH
Vsrmbamnmmuyi MOMEHT BOKPYI ocu Y My = 625.00 xH M
Varubamnummulyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH M
VTepallMOHHAs TOYHOCTHb e} = 0.099 %
Obuee KOJIMUECTBO MUTepalLuyt i = 827

OEQOPMALIVN B LIEHTPE XECTKOCTVM HAT'PYXEHHOI'O CEYEHNMA

OceBas oTHocCuTenbHas IedopMalus £x = 0.000000
KpnBusHa BOKpyI ocm Y 1/ry = 0.011768 1/m
KprBM3HaA BOKPYT OCKU Z 1/rz = 0.000000 1/m
[Inomank PacTAHYTOM BOHE CeYeHUs At = 1560.0 cm?
[Iyomwank CXaTOM BOHHE CeUeHMUd Ac = 840.0 cm?
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IIAPAMETPH HATPYXEHHOT'O CEYEHNMA OTHOCUTEJIBHO HEHTPA XECTKOCTU

Ocepas XeCTKOCTBb Dxx = 1102967 xH
V3TMbHasg XeCTKOCTb BOKPYT ocu Y Dyy = 53112 xH -m?
V3TMbHas XeCTKOCTb BOKPYI OCM Z Dzz = 7826 xH -Mm?
KeCTKOCTE OTHOCUTEJILHO ocel YZ Dyz = 0 xH-Mm?
KoopmmHaTa LeHTpa XeCTKOCTM IO ocu Y Yc = 150.00 MM
KoopomHaTa LEeHTpa XeCTKOCTM IO OCU Z Zc = 516.61 MM
CMelmeHye LeHTpa XeCTKOCTM [0 ocu Y AYc = 0.00 MM
CMelleHME LEeHTpa XeCTKOCTM II0 OCU Z ANZc = 116.61 MM

IIAPAMETPH BETOHA HAT'PYXEHHOI'O CEYEHINA

MakcuMajsibHass OTHOCUTeJIbHas mebopmanums B OeToHe eb,max = 0.006020
MyHMMasNbHass OTHOCUTeJNbHas nedopMauus B OeToHe eb,min = -0.003276
MakcuMajibHOE HalpsXeHue B OeToHe ob,max = 0.00 MIa
MyHMMAaJIbHOE HAlpsXeHMue B OeToHe cb,min = -14.50 Mla
CpenHee Hanpsax. B OeToHe B pabouey 4YacTM CeueHUs ob,m = -12.27 Mla

NAPAMETPH HEHAINPATAEMOV APMATYPH HAT'PYXKEHHOT'O CEUEHMSA

MakcuMalibHass OTHOCUTeJibHas nedbopmalms B apMaType €s,max = 0.005255
MyHMMaJsIbHass OTHOCUTEJNIbHAas mebopMaums B apMaType €s,min = 0.005255
MakcuMayibHOE HalpsXeHMe B apMaType os,max = 350.00 MIla
MyHMMAaJIbHOE HaINpPSXEeHME B apMaType os,min = 350.00 MIla
PEIIEHNVE

CraTyc peleHus = HaMIeHO
KonddmureHT mMCrnoIb30BaHMA CXATOTO OeTOoHAa kb = 0.936
KondduureHT MCHOJIb30BAHMA HeHaNpsATaeMOM apMaTypbl ks = 0.210

KosddmumenT ynpyror paboTe HeHANpsSIaeMOM apMaTypel ks,el 3.003

OcTaTouHble medpopMaLuy B HeHaNpsATaeMoM apMaType

HECYIIAA CIIOCOEHOCTL OBECIIEYEHA
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oo [ran=] [ T T
-14.50 0.00 +0.00
= =] |
-340 0 +350

PECHPE,II;EJIEH.HE HEHPHIEHHIE oo CeWESHME DJIEeMEHTE
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3agaya 1.2: [uarpammbl — KPMBOJIMHENHbDIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJEJIL — IIPOYHOCTBL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE

Tun cedeHUs = NpsAMOYyT'OJIbHOE

llMprHa cedeHusa b = 300 MM

BrlcoTa ceueHUus h = 800 MM

ITAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN

BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1zma

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B25

InarpaMMa COCTOAHMA OeToHa = KPUBOJIMHEMHAas

KosddmumenT BIMAHMSA TpaOueHTOB IedopMalmi vbtg = 0.907

PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc = 14.50 Mla

PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHmio Rbt = 1.05 Mla

KosdpdpmumenT ycijoBum paboTeH CcxaToro OeTOHa vbc = 1.000

KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 0.000

HauaJsbHEM MOOYJIb YHPYI'OCTM OeTOHa Eb = 30000 MIla

HEHAIIPATAEMAA APMATYPA

Knacc apmMaTypbl IO NPOYHOCTM Ha pPaCTSaXeHUE = A400

IuarpaMMa COCTOSHMUS apMaTypsl = KPMBOJIMHEMHAas

PacueTHOe CONPOTKMBIIEHME aAPMaTyPH PaCTAXESHUIO Rs = 340 Mlla

PacueTHOE CONPOTUBIIEHME APMATYPBl CXaTUIO Rsc = 340 MIla

KonddnumeHT ycyoBUM pabOTH apMaTyphl HIPM PACTIXEHUM VS = 1.029

KosddmimeHT ycsoBMM paboOTH apMaTypbl HPU CXAaTUN ysc = 1.029

Momynb yHPyTOCTM apMaTypH Es = 200000 MIla

CTEPXHY HEHAIPSITAEMOW APMATYPH (6 mr.)

Y [vv] Z [wvm] d [mm] | Y [mmM] 2 [mmM] d [mm] | Y [mMm] 2 [mm] d [mm]
50.0 70.0 25.0 | 75.0 70.0 25.0 | 137.0 70.0 25.0
163.0 70.0 25.0 | 225.0 70.0 25.0 | 250.0 70.0 25.0

BHENHNE YCWIIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHATPYXEHHOI'O CEYEHMA

[lpomoybHAS Ccuia N = 0.0 xH
Vizrubamoummulyi MOMEHT BOKPYI ocu Y My 633.00 xH M
Vzrubamnmmuyi MOMEHT BOKPYI OCU Z Mz = 0.00 xH '™

VTEPAIVIOHHEE BHYTPEHHUE YCWIVA

[IpomoNbHOE yCuUIMe N = 0.0 xH
Vzrubanommii MOMEHT BOKPYT ocu Y My = 633.00 xH M
Varmbamouuyi MOMEHT BOKPYI OCMU Z Mz = 0.00 xH M
JiTepallMOHHas TOYHOCTb o) = 0.100 %
Ofmee KOJMMUECTBO MUTepalum i = 634
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OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass OTHOCUTeJIbHas medopMalus £X = 0.000000

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.011431 1/m
KpuBu3Ha BOKPYI OCK Z 1/rz = 0.000000 1/m
[Iyomwank PACTAHYTOM BOHH CEeYeHUS At = 1530.0 cwm?
[Iyowank CXaTOM BOHE CeYeHMSI Ac = 870.0 cm?

IIAPAMETPH HATPYXEHHOT'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasd XeCTKOCTb Dxx = 1149832 xH
VsrubHaa XeCTKOCTb BOKPYI ocu Y Dyy = 55374 wH -m?
V3rmbHaa XeCTKOCTb BOKPYI OCH Z Dzz = 8149 xH -m?
XecTkoCTb OTHOCMTEJNIBHO OceM YZ Dyz = 0 H-Mm?
KoopmmHaTa LeHTpa XeCTKOCTM IO ocu Y Yc = 150.00 MM
KoopamHaTa LeHTpa XeCTKOCTU IO OCHU Z Zc = 511.00 MM
CMelmeHye LeHTpa XeCTKOCTM 0 ocu Y AYcC = 0.00 MM
CMelleHMEe LeHTpa XeCTKOCTM IO OCM Z AZcC = 111.00 mm

IIAPAMETPH BETOHA HATPYXEHHOI'O CEYEHMA

MaxkcuMaJibHass OTHOCHTEJIbHasa nedopmalys B OeTOHe b, max = 0.005784
MuHMMajsbHass OTHOCMUTEeJIbHasa IedopMalus B OeToOHe eb,min = -0.003246
MaxcuMasibHOE HaIpsSxeHue B OeToHe ob,max = 0.00 MIla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -14.50 Mla
CpenHee Hanpsax. B OeToHe B pabouey yacTM CeUYEeHUS cb,m = -12.09 Mla

MAPAMETPH HEHAINPATAEMOM APMATYPH HATPYXEHHOT'O CEUEHWSA

MaxcuMasnibHass OTHOCMUTEJNIbHAas IedopMalms B apMaType €s,max = 0.005041
MuHMMaJibHass OTHOCHTEJIbHasa OedopMalmsa B apMaType €s,min = 0.005041
MaxcuMaJIbHOE HAaIpsSXeHMEe B apMaType Oos,max = 357.25 Mla
MyHMMaJjlbHOE HaNpsXeHMe B apMaType os,min = 357.25 Mla
PENEHVE

CraTyc pemeHus = HalIeHOo
KoobdmumeHT MCHOJIBL30BaHMS CXaToro GeToHa kb = 0.934
KosdpdmumeHT mMCnoJjib30BaHMS HeHaANpsST'aeMOM apMaTypbl ks = 0.202
KosdpdmumenT ynpyrom paboTE HeHanpsaraeMoym apmaTypel ks,el = 1.344

OcTaTouHbe mebopMaumM B HeHaNpsATaeMol apMaType

HECYIIAA CIOCOBHOCTBL OBECIIEUEHA
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3agaya 1.3 Hecyuwaa cnocobHocTb n3rnbaemoro X.6. anemeHTa NPAMOYro/ib-

HOro ceyeHun (paspyLLeHmne no ckatomy 6eToHy)

McTouHUK: PacueT Kene30b6eTOHHbIX KOHCTPYKUNUIA 6e3 npeaBapuTeIbHO HanpsAXKeHHOW ap-

MaTypbl: MeToaudyeckoe nocobue / GAY «dOLIC». M. Munctpoit Poccuu, 2015 [3].

Mpumep pacyeta — Ne 6.

UcxoaHble gaHHble: Xene306eTOHHbIN 31eMeHT NPAMOYFrONbHOIO CeYeHMA C pa3mepamm
b =300 mm, h =700 mm, a = 70 mm, a’ = 30 mm:

e OEeTOH TAXKeNbl Knacca no NPOYHOCTU Ha cxKaTue B20;

e HeHanpsraemas apmaTypa B pacTaHyTolM 30He 6@32 A400 (ana uenei sBepudmnkaumnm

apmaTypa B pacyeTe pacrnooXKeHa B OANH pas);

e HeHanparaemas apmatypa B cxaToi 3oHe 3@12 A400.

MonHbI nsrnbatowmin momeHT Mgy, = 630 KH-m.

Pe3ynbTaT: Hecylaa cnocobHocTb obecneyeHa.

CpaBHeHue pe3ynbTaToB pacyerta

NDM npu ncnonb3osaHuu aunarpamm:

En.
Mapametp - UCTOYHUK
Usm. KPUBO/IMHENHBIX | KYCOYHO-NUHENHbIX
MpeaenbHbI n3rnbatowmia
MOMEHT My s, NPU AeNcTBUM KH-m 635,7 629/-1,1% 635/-0,1%
nonHow Harpysku
Hecywasa cnocobHocTb - obecneyeHa He obecneyeHa obecneyeHa

1. I'Ipvl nposegeHMnN pacyeTos n3rmbaembix 3/1€MeHTOB HEO6X0,CI,VIMO AHaMN3NPOBATb XKECTKOCTHbIE XapPaKTEPUCTUKU

HarpysKeHHbIX ceyeHuin Bo nsbexaHme ypesmepHoro pocra npornbos (ocobeHHo A5 c1aboapMmUPOBaHHbIX 1EMEH-

TOB).
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OCHOBAHME IJIA INPOEKTVPOBAHNMA

CONSTRUCTIONLAB

CIl 63.13330.2018.

BeToHHBIEe U XeJjie300€TOHHLIE KOHCTPYKLWUNM .

OCHOBHBIE I[IOJIOXEHUA

CEUYEHNE

Tun ceueHusa = NPAMOYT'OJIbHOE

llMprHa cedeHusa b = 300 MM

BricoTa ceueHUS h = 700 MM

ITAPAMETPH

Croco6 pelueHuda = UTEepPaTUBHLIN

BrlumTaHMe njomany 0eToHa B MecTax apMaTypbl = nma

OrpaHMYeHMe CXMMaolMX HAIpsXeHMM B apMmMarype (Rsc) = HerT

BETOH

Knnacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B20

InarpaMMa COCTOSHMSA OeToHa = TpexJIMHEeNHas

PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc = 11.50 Mla

PacueTHOEe CONPOTUBIIEHME OeTOHAa OCEBOMYy pacTsaxeHmio Rbt = 0.90 Mla

KosdpdpuumenT yciyoBum paboTH CcxXaToro OeTOHa vbc = 1.000

KosddmumenT ycioBui paboTH PacTAHYTOI'O OeTOHA vbt = 0.000

HauaJsbHEM MOOYJIb YHPYI'OCTM OeTOoHa Eb = 27500 MIla

HEHAIIPATAEMAA APMATYPA

Knnacc apmMaTypbl IO NPOYHOCTM Ha PaCTSaXeHUE = A400

InarpamMMa COCTOSHMUSA apMaTypEl = IOBYyXJIMHEeWHAas

PacueTHOe CONPOTMBIIEHME aAPMaTyPH PaCTAXESHMUIO Rs = 340 Mlla

PacueTHOE CONPOTUBIIEHME APMATYPBl CXaTUIO Rsc = 340 MIla

KonddnumeHT ycyoBuM paboOTH apMaTyphl HIPM PaCTIXEHMUM VS = 1.029

KosddmumenT ycioBmi pa®oOTH apMaTyphl IPU CXATUN ysc = 1.029

MonmyJsb ynpyT'OCTM apMaTypbl Es 200000 MIla

CTEPXHY HEHAIPSTAEMOW APMATYPH (9 mr.)

Y [vv] Z [wvm] d [mm] | Y [mmM] 2 [mmM] d [mm] | Y [mMm] 2 [mm] d [mm]
50.0 70.0 32.0 | 90.0 70.0 32.0 | 130.0 70.0 32.0
170.0 70.0 32.0 | 210.0 70.0 32.0 | 250.0 70.0 32.0
50.0  670.0 12.0 | 150.0  670.0 12.0 | 250.0 670.0 12.0

BHENHNE YCWUJIMA OTHOCHUTEJIBHO LHEHTPA XECTKOCTU

HEHATPYXEHHOT'O CEYEHNA

IponmoJjibHasa cuia N = 0.0 xH
Vzrmbamommuyi MOMEHT BOKPYI' ocu Y My = 635.00 xH M
Vzrubamoummulyi MOMEHT BOKPYI OCHU Z Mz 0.00 xH M
VTEPALVOHHHE BHYTPEHHUE YCUIIVA

[IpomoNbHOE yCuUIMe N = 0.0 xH
Vzrubanommii MOMEHT BOKPYT ocu Y My = 635.00 xH M
Varmbamouuyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH M
JiTepallMOHHas TOYHOCTb o) = 0.085 %
OBmee KOJIMYECTBO MUTepaLmit i = 83

NDM R1 - PykoBoacTBO Nnonb3oBatensa

BepudurKaumMoHHble 3aaa4n



CONSTRUCTIONLAB

OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass oTHOCUTeJibHass medopMalus £€x = 0.000000

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.007944 1/m
KpuBM3HA BOKPYT OCH Z 1/rz = 0.000000 1/m
[Inomanks PacTSHYTOM SBOHE CeYeHMUs At = 780.0 cwm?
[Iomanb CXaTOM SBOHE CEeYeHUs Ac = 1320.0 cm?

IIAPAMETPH HATPYXEHHOT'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasg XeCTKOCTb Dxx = 2131792 H
V3TMbHas XeCTKOCTb BOKPYI ocu Y Dyy = 79930 xH -m?
VI3TMbHas XeCTKOCTb BOKPYT OCM Z Dzz = 13216 xH-Mm?
KEeCTKOCTE OTHOCUTEJILHO ocel YZ Dyz = 0 xH-Mm?
KoopmmHaTa LeHTpa XeCTKOCTM IO ocu Y Yc = 150.00 MM
KoopomHaTa LeHTpa XeCTKOCTU IO OCHU Z zZc = 255.28 MM
CMelmeHye LeHTpa XeCTKOCTM 0 ocu Y AYc = 0.00 MM
CMeleHre LEeHTpa XeCTKOCTM II0 OCU Z ANZc = -94.72 MM

IIAPAMETPH BETOHA HAT'PYXEHHOI'O CEYEHINA

MakcuMalibHass OTHOCUTesibHas nebpopmaums B OeToHe b, max = 0.001988
MuHMMAaNbHass OTHOCUTeJbHas nedopmauus B BeToHe eb,min = -0.003493
MakcuMalbHOE HalpsSXeHMe B OeTOHEe cb,max = 0.00 Mia
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -11.50 MIla
CpenHee Hanpsax. B OeToHe B pabouey yacTM CeUYEeHUS cb,m = -9.89 Mla

NMAPAMETPH HEHAINPATAEMOV APMATYPH HATPYXKEHHOT'O CEUEHVA

MakcmuMalyibHasi OTHOCUTesibHas nedopmaluus B apMaType £€s,max = 0.001472
MuHMMaJIbHas OTHOCMUTEJIbHas nedopMmalus B apMaType €s,min = -0.003295
MakcuMayibHOE HalpsSXeHMe B apMaType os,max = 294 .38 MIa
MyHMMAaJIbHOE HAIPSXEeHME B apMaType os,min = -350.00 MIla
PEIIEHVE

CraTtyc peleHMus = HaMIeHO
KonddmureHT mMCrnoNb30BaHMA CXATOTO OeToHAa kb = 0.998
KondduureHT MCHOJIb30BAHMA HeHaNpsATaeMOM apMaTypbl ks = 0.059
Kosddmument ynpyror paboTel HeHANpsIaeMOM apMaTypel ks,el = 0.841

HECYIIAA CIIOCOBHOCTE OBECIIEYEHA
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-350 0 +350
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3agaya 1.3: [Auarpammbl — KPMBOJIMHEWNHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJEJIL — IIPOYHOCTBL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE

Tun cedeHUs = NpsAMOYyT'OJIbHOE

llMprHa cedeHusa b = 300 MM

BricoTa ceueHusa h = 700 MM

IIAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN

BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1zma

OrpaHMYeHMe CXMMaolMX HAIpsXeHMM B apMmMartype (Rsc) = HerT

BETOH

Knacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B20

InarpaMMa COCTOSHMSA OeToHa = KPMBOJIMHEMNHAsA

KosdpdpmumenT BIMAHUSA I'paIMeHTOB Oedopmalmi vbtg = 1.000

PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc = 11.50 MIa

PacueTHOe CONPOTMUBIJIEHME OeTOHa OCEBOMYy pacTssxeHuio Rbt = 0.90 Mla

KosddmumenT ycioBui paboTEl CXaToTr'o OeToHa vbc = 1.000

KosdpdmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 0.000

HauvaJbHEM MOOYJIb yNPYyI'OCTM OeTOHA Eb = 27500 MIla

HEHAIIPATAEMAS APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PaCTSIXEeHUEe = A400

InarpaMMa COCTOSHMS apMaTypbl = KPMUBOJIMHEMNHAas

PacueTHOE CONPOTUBJIEHME APMATYPHl PaCTIXESHUIO Rs = 340 MIla

PacueTHOe CONPOTMBIIEHME aApPMaTyPBl CXaTU Rsc = 340 Mlla

KonddnumeHT ycyoBUM pabOoOTH apMaTyphl HNPM PACTIXEHUM VS = 1.029

KosddmumenT ycnoBui pa®oOTH apMaTyphl IPU CXATUN ysc = 1.029

MonmyJsb ynpyT'OCTM apMaTypbl Es = 200000 MIla

CTEPXHM HEHANPSATAEMOM APMATYPH (9 mT.)

Y [Mm] Z [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [md]  Z [Mm] d [mm]
50.0 70.0 32.0 | 90.0 70.0 32.0 | 130.0 70.0 32.0
170.0 70.0 32.0 | 210.0 70.0 32.0 | 250.0 70.0 32.0
50.0 670.0 12.0 | 150.0 670.0 12.0 | 250.0 670.0 12.0

BHEMNHNE YCWJIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHMA

lponmoJjibHasa cujia N = 0.0 xH
Vsrmbamnmmuyi MOMEHT BOKPYI ocu Y My 629.00 xH M
Varubamnummulyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH M

VTEPALVIOHHHE BHYTPEHHUE YCUIVA

[IponoJibHOE yCuiue N = 0.0 xH
Varmbamomuyi MOMEHT BOKPYI OCH Y My = 629.00 xH M
Vizrubanommii MOMEHT BOKPYT OCHU Z Mz = 0.00 xH'M
JTepalMOHHAsA TOYHOCTHb o) = 0.100 %
Obuee KOJMUECTBO MUTepaluit i = 549
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OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass oTHOCUTeJibHass medopMalus £€x = 0.000000

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.007932 1/m
KpuBM3HA BOKPYT OCH Z 1/rz = 0.000000 1/m
[Iyomwans PACTAHYTOM 3OHH CedYeHUs At = 780.0 cm?
[Iyomwanb CXaTOM BOHE CeUeHUST Ac = 1320.0 cm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

Ocepas XeCTKOCTBb Dxx = 2130949 xH
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 79302 xH -m?
V3TMbHas XeCTKOCTb BOKPYI OCM Z Dzz = 13209 xH -m?
KecTkoCTb OTHOCUTEJIBHO ocel YZ Dyz = 0 xH - M2
KoopmomHaTa LEeHTpa XeCTKOCTM IO ocu Y Yc = 150.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z 7ZC = 256.43 MM
CMmelmeHre LieHTpa XeCTKOCTM IO ocu Y AYcC = 0.00 MM
CMelmeHye L eHTpa XeCTKOCTU II0 OCHU Z AZc = -93.57 MM

IIAPAMETPH BETOHA HAT'PYXEHHOI'O CEYEHNA

MakcmuMasibHass OTHOCUTeJibHasd nmedpopmaums B OeToHe eb,max = 0.001994
MuHMMAaNbHass OTHOCUTeJbHas nedopmauus B BeToHe eb,min = -0.003479
MakcuMaJlbHOE HalpsXeHMe B OeTOHEe cb,max = 0.00 Mia
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -11.50 MIla
CpenHee HanpsSx. B OeToHe B paboueMy dYacTM CeUeHUd cb,m = -9.95 Mla

NAPAMETPH HEHANPATAEMOV APMATYPH HATPYXKEHHOT'O CEUEHNA

MakcuMalibHass OTHOCUTeJibHas nedbopmalums B apMaType €s,max = 0.001479
MyHMMaJIbHass OTHOCUTEeJNIbHAas rmedbopMaums B apMaType gs,min = -0.003280
MakcuMasiibHOE HalpsXeHMe B apMaType os,max = 295.74 Mla
MmHMMaJIbHOE HalpPsXEHME B apMaType os,min = -346.03 Mlla
PENIEHVE

CraTyc pemeHus = HalIOeHOo
KooddmumMeHT MCIOJIB30BaAHMSA CXAaTOI'o OeToHa kb = 0.994
KonddmureHT mMCrnoJb30BaHMSA HEHANPSI'aeMOM apMaTypbl ks = 0.059
KosddnumeHnT ynpyror paboTe HeHanpsaTaeMoM apMaTypel ks,el = 0.845

HECYIIAA CIIOCOEHOCTBL OBECIIEUEHA
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3agaya 1.4 Hecyuwaa cnocobHoCTb n3rmbaemoro *K.0. anemeHTa TaBpOBOro ce-

YyeHunA
MCcTOUHUK: PacueT ene3obeToHHbIX KOHCTPYKLUUI 6e3 npeaBapuUTeIbHO HanpsaXKeHHoM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dOLIC». M. Munctpoit Poccuu, 2015 [3].

Mpumep pacyeta — Ne 9.

UcxogHble AaHHbIe: Xene306eTOHHbIA 31eMeHT TaBpPOBOrO CeYEeHUs C pasmepamu
b =200 mm, h = 600 mm, by = 400 mm, hy = 100 mm, a =70 mm:

e OeTOH TAXKenbli Knacca No NPOYHOCTU Ha CKaTue B25;
e HeHanpsraemas apmaTypa B pacTaHyTol 30He 4@25 A400 (ans ueneit sepudmrKkaumm

apmaTtypa B pacyeTe pacrno/oKeHa B OAWNH pas).
MonHbI nsrnbatowmin momeHT Mg, = 300 KH-m.

Pe3ynbTaT: Hecylaa cnocobHocTb obecneyeHa.

CpaBHeHue pe3ynbTaToB pacyeTta

E NDM npu ncnonb3osaHuu amnarpamm:
Mapamertp M:‘V.I UcTouHuK

KpMBOIIMHeﬁHbIX KyCO'-IHO-I'IVIHeVIHbIX

MpeaenbHbI nsrnbatowmin
MOMEHT My;¢ s NPU AeiCTBUM KH-m 326,0 3282 /+0,6 % 321/-1,5%
nosHoi Harpysku U

Hecywasa cnocobHocTb - obecneyeHa obecneyeHa obecneyeHa

1. Mpu npoBeaeHNM pacyeToB M3rnMbaemblX 31€MEHTOB HEOBXOAMMO aHaNN3MPOBATb YKECTKOCTHbIE XapaKTepPUCTMKM
Harpy»eHHbIX ceyeHunit Bo nsbexaHune ypesmepHoro pocra npornbos (0cobeHHo AnA cnaboapMmUPOBaHHbIX 31eMeH-

TOB).

2. KpuBoauHeiHan amarpamma 6eToHa NPUHATA C YYETOM BAUAHUA rpagmeHToB gedopmaumii.
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3agaya 1.4: [uarpammbl — KYCOYHO-/IMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJEJIL — IIPOYHOCTBL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CIl 63.13330.2018. BeToHHBE U XeJIe300€TOHHEE KOHCTPYKUUM. OCHOBHBIE I1OJIOXEHUSI

CEUYEHNE

Tun cedeHuUsd = TaBpOBOE
llmprHa pebpa CcedeHUud b = 200 MM
[loylHas BBICOTA CEYEHUS h = 600 MM
llMprHa I[OJIKM CeYeHUdA bf = 400 MM
BricoTa noskm cedeHUA hf = 100 mmMm
IIAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1zma

OrpaHMYeHMe CXMMaolMX HAIpsXeHMM B apMmMartype (Rsc) = HerT

BETOH

Knacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B25

InarpaMMa COCTOSHMSA OeToHa = TpexJIMHEeNHas
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc = 14.50 Mla
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHmio Rbt = 1.05 Mla
KosdpdpmumenT ycijoBum paboTeH CcxaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 0.000
HauaJsbHEM MOOYJIb YHPYI'OCTM OeTOHa Eb = 30000 MIla
HEHAIIPATAEMAA APMATYPA

Knacc apmMaTypbl IO NPOYHOCTM Ha pPaCTSaXeHUE = A400

IuarpaMMa COCTOSHMUS apMaTypsl = IOByXJIMHEMHas
PacueTHOe CONPOTKMBIIEHME aAPMaTyPH PaCTAXESHUIO Rs = 340 Mlla
PacueTHOE CONPOTUBIIEHME APMATYPBl CXaTUIO Rsc = 340 MIla
KonddnumeHT ycyoBUM pabOTH apMaTyphl HIPM PACTIXEHUM VS = 1.029
KosddmimeHT ycsoBMM paboOTH apMaTypbl HPU CXAaTUN ysc = 1.029
Momynb yHPyTOCTM apMaTypH Es = 200000 MIla
CTEPXHY HEHAIPSITAEMOW APMATYPH (4 mr.)

Y [mM] 2 [mm] d [mM] | Y [mm] 2 [mm] 4 [mM] | Y [mm]  Z [mm] d [Mmm]

40.0 70.0 25.0 | 80.0 70.0 25.0 | 120.0 70.0 25.0

160.0 70.0 25.0

BHENHNE YCWJIVMA OTHOCUTEJIBHO LHEHTPA XECTKOCTM HEHATPYXEHHOI'O CEYEHMA

IponmoJjibHasa cuia N = 0.0 xH
Vizrubamoumuyi MOMEHT BOKPYI' ocu Y My 321.00 xH M
Varubamnmmuyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH '™

VTEPAIVIOHHEE BHYTPEHHUE YCWIVA

I[IponoJibHOE YyCuiue N = 0.0 xH
Vizrubanommii MOMEHT BOKPYT ocu Y My = 321.00 xH '™
Varmbamnuuy MOMEHT BOKPYI OCHU Z Mz = 0.00 xH '™
JiTepallMOHHas TOYHOCTb o) = 0.099 %
Ofmee KOJMMUECTBO MUTepalum i = 1054
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OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass OTHOCUTeJIbHas medopMalus £X = 0.000000

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.020487 1/m
KpuBu3Ha BOKPYI OCK Z 1/rz = 0.000000 1/m
[Iomanb pPacTAHYTOM SBOHE CEeUYEeHUS At = 860.0 cm?
[Iyowank CXaTOM BOHEl CeYeHMA Ac = 540.0 cm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasd XeCTKOCTb Dxx = 602894 H
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 15668 xH M2
JsrubHaa XeCTKOCTb BOKPYI OCH Z Dzz = 4399 xH -m?
XecTxkoCTb OTHOCHTENBHO oceM YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 100.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 433.83 MM
CMeleHre LeHTpa XeCTKOCTM IO ocu Y AYc = 0.00 MM
CMelmeHye L eHTpa XeCTKOCTU II0 OCHU Z ANZc = 98.12 MM

[NAPAMETPH BETOHA HAT'PYXEHHOI'O CEUYEHNA

MaxcuMasnbHass OTHOCUTelNbHas nebopmaums B OeToHe b, max = 0.008785
MuHMMajsnbHass OTHOCMUTeJIbHasa IedopMalus B OeToOHe e¢b,min = -0.003302
MaxcuMaJibHOE HaIpsSxeHue B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -14.50 Mla
CpenHee Hanpsx. B OeToHe B pabouey yacTyM CeueHUs ob,m = -12.73 Mla

NNAPAMETPH HEHAINPATAEMOM APMATYPH HATPYXEHHOT'O CEUEHMUA

MakcuMasibHass OTHOCHTEJIbHas IedopMalusa B apMaType £s,max = 0.007454
MyHMMaJIbHass OTHOCUTEeJNIbHAas rmedbopMaums B apMaType €s,min = 0.007454
MakcuMasiibHOE HalpsXeHMe B apMaType os,max = 350.00 Mla
MyHMMaJIbHOE HANPSXEeHMEe B apMaType os,min = 350.00 Mlla
PENEHVE
CraTyCc peueHus = HaMIeHOo
KoodpdmumeHT mMCnojb30BaHMS CXaTor'o OeToHa kb = 0.943
KonsddmureHT MCHOJNIBL30BAHMSA HEHANPSATAEeMOM apMaTyph ks = 0.298
KosdpdpnumenT ynpyroirt paboTe HeHanpsaTraeMoM apmaTypel ks,el = 4.259
OcTaTouHble medopMalMy B HeHaANpSTaeMOM apMaType
HECVYIIAA CIIOCOBEHOCTBH OBECIIEYEHA
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3agaya 1.4: [Ouarpammbl — KPMBOJIMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJEJIL — IIPOYHOCTBL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE

Tun cedeHuUsd = TaBpOBOE
llmprHa pebpa CcedeHud b = 200 MM
IloslHasA BHICOTA CEYeHUA h = 600 MM
llyprHa IOJIKM CeUeHUS bf = 400 MM
BelcoTa MOJIKM CedYeHMA hf = 100 mMm
I[IAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
BrrumMTaHMe mnijomany OeToHa B MeCcTaxX apMaTypH = 1ma

OrpaHMYeHMe CXMMaolMX HAIpsXeHMM B apMmMartype (Rsc) = HerT

BETOH

Knacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B25

InarpaMMa COCTOSHMSA OeToHa = KPMBOJIMHEMNHAasA
KosdpdmumeHnT BIMSAHUSA I'paIMeHTOB Oedopmalmi vbtg = 0.907
PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc = 14.50 MIa
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHMi Rbt = 1.05 Mia
KosdbdmumenT ycioBui paboTel CXaToTro OeToHa vbc = 1.000
KosdpdpmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 0.000
HauvaJybHEM MOOYJIb yNPYyI'OCTM OeTOHAa Eb = 30000 MIla
HEHAIIPATAEMAS APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PaCTSIXEeHUEe = A400

InarpaMMa COCTOSHMS apMaTypbl = KPMUBOJIMHENHAas
PacueTHOe CONPOTMBIIEHME aAPMaTyPH PaCTAXESHMUIO Rs = 340 Mlla
PacueTHOE CONPOTUBJIEHME APMATYPBl CXaTUIO Rsc = 340 Mlla
KonddmnumeHT ycyoBuM paboOTH apMaTyphl HIPM PAaCTSIXEHUM VS = 1.029
KosddmumenT ycinoBui pa®oOTH apMaTyphl IPM CXATUN ysc = 1.029
MonmyJsb ynpyT'OCTM apMaTypbl Es = 200000 MIla
CTEPXHM HEHANPSATAEMOM APMATYPH (4 mT.)

Y [mm] Z [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [ma]  Z [Mm] d [mm]

40.0 70.0 25.0 | 80.0 70.0 25.0 | 120.0 70.0 25.0

160.0 70.0 25.0

BHEMNHNE YCWJIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHMA

lponmoJjibHasa cujia N = 0.0 xH
Vzrmbamnmmuyi MOMEHT BOKPYI ocu Y My 328.00 xH '™
Varubamnummulyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH M

VTEPALVIOHHHE BHYTPEHHUE YCUJIVA

[IponoJibHOE yCuiue N = 0.0 xH
Varmbamomulyi MOMEHT BOKPYI OCu Y My = 328.00 xH '™
Vizrubanommii MOMEHT BOKPYT OCHU Z Mz = 0.00 xH'M
VTepallMOHHAS TOYHOCTHb o = 0.099 %
Obuee KOJMUECTBO MUTepalLuyt i = 338
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OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass OTHOCUTeJIbHas medopMalus £X = 0.000000

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.016257 1/m
KpuBu3Ha BOKPYI OCK Z 1/rz = 0.000000 1/m
[Iomanb pPacTAHYTOM SBOHE CEeUYEeHUS At = 840.0 cm?
[Iyowank CXaTOM BOHEl CeYeHMA Ac = 560.0 cm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasd XeCTKOCTb Dxx = 703456 xH
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 20175 xH -m?
JsrubHaa XeCTKOCTb BOKPYI OCH Z Dzz = 5086 xH -m?
XecTxkoCTb OTHOCHTENBHO oceM YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 100.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 423.39 MM
CMeleHre LeHTpa XeCTKOCTM IO ocu Y AYc = 0.00 MM
CMelmeHye L eHTpa XeCTKOCTU II0 OCHU Z ANZc = 87.67 MM

[NAPAMETPH BETOHA HAT'PYXEHHOI'O CEUYEHNA

MaxcuMasnbHass OTHOCUTelNbHas nebopmaums B OeToHe b, max = 0.006802
MuHMMajsnbHass OTHOCMUTeJIbHasa IedopMalus B OeToOHe eb,min = -0.002790
MaxcuMaJibHOE HaIpsSxeHue B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -14.50 Mla
CpenHee Hanpsx. B OeToHe B pabouey yacTyM CeueHUs ob,m = -12.62 Mla

NNAPAMETPH HEHAINPATAEMOM APMATYPH HATPYXEHHOT'O CEUEHMUA

MakcuMasibHass OTHOCHTEJIbHas IedopMalusa B apMaType £s,max = 0.005745
MyHMMaJIbHass OTHOCUTEeJNIbHAas rmedbopMaums B apMaType €s,min = 0.005745
MakcuMasiibHOE HalpsXeHMe B apMaType os,max = 359.85 Mla
MyHMMaJIbHOE HANPSXEeHMEe B apMaType os,min = 359.85 Mlla
PENEHVE
CraTyCc peueHus = HaMIeHOo
KoodpdmumeHT mMCnojb30BaHMS CXaTor'o OeToHa kb = 0.803
KonsddmureHT MCHOJNIBL30BAHMSA HEHANPSATAEeMOM apMaTyph ks = 0.230
KosdpdpnumenT ynpyroirt paboTe HeHanpsaTraeMoM apmaTypel ks,el = 1.532
OcTaTouHble medopMalMy B HeHaANpSTaeMOM apMaType
HECVYIIAA CIIOCOBEHOCTBH OBECIIEYEHA
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HDEEPE'—IH o8 CeducSHME 2JIeMeHTa
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3agaya 1.5 Hecyuwaa cnocobHOCTb .0, a1emeHTa Npm Kocom n3rnbe
UcTouHMK: PacueT kene306eTOHHbIX KOHCTPYKLMIM 6e3 npeaBapuUTebHO HanNpAXKeHHOM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dLUC». M. MuHctpoii Poccum, 2015 [3].

Mpumep pacyeta — Ne 10.

McxopHble AaHHbIe: Kene306eTOHHbIM NPOroH KPOBAWU C YKAOHOM 1:4 TaBpPOBOro ceYeHun
CO CKOLUEHHbIMU BHYTPEHHUMM FPaHAMM MONKM € pasmepamu b = 150 mm, h = 400 mm, by =300 mm,
hs = 80 mm:

e DOEeTOH TAXKeNbl Knacca no NPOYHOCTU Ha CxKaTue B25;

e HeHanpsaraemas apmatypa B pacTaHyTol 30He 3318 A400.
MonHbIN N3rnbatoLwmnin MOMeHT B BEPTUKaNbHOW naockoctn Mgy, = 82,6 KH-m.

Pe3ynbTaT: Hecylaa cnocobHocTb obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyerta

Ea NDM npu ncnonb3osaHuu amnarpamm:

Mapametp UCTOYHUK
Usm. KPUBO/IMHENHBIX | KYCOYHO-NUHENHbIX

MpeaenbHbI n3rnbatowmin
MOMEHT My;; s NPU AENCTBUM KH-m ~82,80) 81,1@/-2,1% 81,9/-1,1%
nonHow Harpysku

Hecywasa cnocobHocTb - obecneueHa He obecneyeHa He obecneyeHa

1. Npu nNpoBeAeHUN pacyeToB M3rMbaemblx 3/1eMEHTOB HEOBXOAMMO aHaIM3UPOBaTb KECTKOCTHbIE XapaKTEPUCTMKM
HarpysKeHHbIX ceyeHuin Bo nsbexaHue ypeamepHoro pocra npornbos (ocobeHHo A5 c1aboapMmUPOBaHHbIX 1EMEH-

TOB).
2. KpuBonuHeliHaa aMarpamma 6eToHa NPUHATA C yYeTOM BAUAHUA FPagueHToB aedopmauni.

3. MpeaenbHblit M3rnbatoLLMit MOMEHT B MCXOA4HOW 3agave onpeaeseH NpUbANKEHHO N0 OTHOLEHWIO NPeae/bHOro
n3rnbatoLero MoOMeHTa K AeUCTBYIOLLEMY B OCHOBHOM MNIOCKOCTU CUMMETPUM NPOroHa KPOBAW.
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3agaya 1.5: [uarpammbl — KYCOYHO-/IMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJEJIL — IIPOYHOCTBL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CIl 63.13330.2018. BeToHHBE U XeJIe300€TOHHEE KOHCTPYKUUM. OCHOBHBIE I1OJIOXEHUSI

CEUYEHNE

Tun cedeHuUsd = I[NPOU3BOJIBHOE
I'abapur cedyeHusa no ocm Y Y = 315 MM
T'aBapuT CcedyeHUs IO OCU Z Z = 443 MM
I[IAPAMETPH

Croco6 pelueHuda = UTEepPaTUBHLIN
BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1za

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B25

InarpaMMa COCTOAHMA OeToHa = TpexJMHeMHas
PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc = 14.50 MIa
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsxeHMi Rbt = 1.05 Mla
KosddmumenT ycioBuy paboTel CxXaToTr'o OeToHa vbc = 1.000
KosdpdpmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 0.000
HayvaJbHEM MOOYJIb yNPyI'OCTM OeTOHAa Eb = 30000 MIla
HEHAIIPATAEMAS APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PaCTsIXEeHUEe = A400
InarpaMMa COCTOSHMS apMaTypbl = IOBYyXJIMHEMVHas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rs = 340 MIla
PacueTHOe CONPOTMBIIEHME aApPMaTyYPBl CXaTU Rsc = 340 Mlla
KosddmumenT ycinoBmit pa®oTH apMaTyphl IPM PACTSIXEHUM VS = 1.029
KosddmimeHT ycsoBMM paboOTH apMaTypbl NPU CXAaTUN ysc = 1.029
Momynb yHpyT'OCTM apMaTypH Es = 200000 MIla
CTEPXHM HEHANPSATAEMOM APMATYPH (3 mT.)

Y [Mm] Z [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [mm]  Z [Mm] d [mm]

21.8 36.4 18.0 | 109.1 58.2 18.0 | 10.9 80.0 18.0

BHENHME YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOT'O CEYEHMA

[lpomonbHAS Ccuia N = 0.0 xH
Vizrubamoummulyi MOMEHT BOKPYI ocu Y My = 81.90 xH 'M
Vsrubamnmmuyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH M

VTEPAIVIOHHEE BHYTPEHHUE YCWIVA

[lpomoNbHOE yCuUme N = 0.0 xH
Vizrubamoummulyi MOMEHT BOKPYI ocu Y My = 81.90 xH 'M
Varubamnmmuyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH M
JTepallMOHHAs TOYHOCTHb o) = 0.099 %
Obumee KONIMUECTBO MUTEPALUN i = 424

OEQOPMAINN B HIEHTPE XECTKOCTNU HATPYXEHHOI'O CEUYEHNMA

OceBas oTHOCUTeJsbHas TedopMalus £x = 0.000000
KpuBusHa BOKPYI ocu Y 1/ry = 0.014603 1/m
KpuBM3HA BOKPYI' OCHU Z 1/rz = =-0.011994 1/m
[Iyomwanbk PACTAHYTOM 3OHH CeuYeHUs At = 498.2 cwMm?
IInomwanb CXaTOoM BOHBI CeUeHUS Ac = 244 .2 cwm?
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IIAPAMETPH HATPYXEHHOT'O CEYEHNMA OTHOCUTEJIBHO HEHTPA XECTKOCTU

Ocepas XeCTKOCTBb Dxx = 437491 xH
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 6492 xH M2
V3TMbHas XeCTKOCTb BOKPYIT OCM Z Dzz = 1310 xH M2
KecTkoCTb OTHOCHUTEJIBHO ocen YZ Dyz = -1076 H -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocm Y Yc = 27.59 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z 7Zc = 275.17 MM
CMelleHME LEeHTpa XeCTKOCTM IO ocu Y AYcC = 10.42 MM
CMelmeHye L eHTpa XeCTKOCTU II0 OCHU Z AZc = 34.64 MM

IIAPAMETPH BETOHA HAT'PYXEHHOI'O CEYEHNA

MaxcuManbHass OTHOCuUTelNbHas nebopmaums B OeToHe b, max = 0.004217
MmHMManbHass OTHOCUTeJbHas nedopmauus B OeToHe eb,min = -0.003456
MaxcuMaJibHOE HalpsxeHue B OeToHe ocb,max = 0.00 Mla
MyHMMaJIbHOE HalpsXeHMue B OeTOHe cb,min = -14.50 MIa
CpenHee Hanpsax. B OeToHe B pabouey yacTM CeUeHUS cb,m = -10.94 Mla

NMAPAMETPH HEHAINPATAEMOV APMATYPH HATPYXEHHOT'O CEUEHVA

MaxcuManibHass OTHOCUTEJNIbHAas medopMalms B apMaType £€s,max 0.003556
MuHMMaJIbHas OTHOCMUTEJIbHas nedopmalus B apMaType €s,min = 0.002191
MakcuMayibHOE HalpsSXeHMe B apMaType os,max = 350.00 MIla
MyHMMAaJIbHOE HAIPSXEeHME B apMaType os,min = 350.00 MIla
PEINIEHVE

CraTyc pemeHusa = HalIOeHOo
KooddmumMeHT MCIOJIL30BaAHMA CXAaTor'o OeToHa kb = 0.987
KosddmimeHT MCIOJIB30BAHMSA HEHANPsATaeMOol apMaTypEH ks = 0.142
KosddmimenT ynpyroym paboTH HeHANpsaTaeMoyl apMaTypel ks, el = 2.032

OcraTouHbe nedpopMaumyM B HeHANPATAEMOM apMaType

HECVYIIAA CIIOCOBHOCTH OBECIIEUEHA
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HDHEPE"—IHDE CeueHME 2AJeMeHTS
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3agaya 1.5: [uarpammbl — KPMBOJIMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJEJIL — IIPOYHOCTBL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE

Tun cedeHuUsd = INPOU3BOJIBHOE
I'abapur cedeHusa no ocm Y Y = 315 MM
I'abapuT cedyeHUsa O OCM Z Z = 443 MM
IIAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1zma
BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B25
InarpaMMa COCTOAHMA OeToHa = KPUBOJIMHEMHAas
KosddmumenT BIMAHMSA TpaOueHTOB IedopMalmi vbtg = 0.926
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc = 14.50 Mla
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHmio Rbt = 1.05 Mla
KosdpdpmumenT ycijoBum paboTeH CcxaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 0.000
HauaJsbHEM MOOYJIb YHPYI'OCTM OeTOHa Eb = 30000 MIla
HEHAIIPATAEMAA APMATYPA

Knacc apmMaTypbl IO NPOYHOCTM Ha pPaCTSaXeHUE = A400
IuarpaMMa COCTOSHMUS apMaTypsl = KPMBOJIMHEMHAas
PacueTHOe CONPOTKMBIIEHME aAPMaTyPH PaCTAXESHUIO Rs = 340 Mlla
PacueTHOE CONPOTUBIIEHME APMATYPBl CXaTUIO Rsc = 340 MIla
KonddnumeHT ycyoBUM pabOTH apMaTyphl HIPM PACTIXEHUM VS = 1.029
KosddmimeHT ycsoBMM paboOTH apMaTypbl HPU CXAaTUN ysc = 1.029
Momynb yHPyTOCTM apMaTypH Es = 200000 MIla
CTEPXHY HEHAIPSITAEMOW APMATYPH (3 mr.)

Y [mM] 2 [mm] d [mM] | Y [mm] 2 [mm] 4 [mM] | Y [mm]  Z [mm] d [Mmm]

21.8 36.4 18.0 | 109.1 58.2 18.0 | 10.9 80.0 18.0

BHENHNE YCWIIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHNA

IIponmoJibHasa cujia N = 0.0 xH
Vzrmbamommuyi MOMEHT BOKPYI' ocu Y My = 81.10 xH M
Vzrubamoummulyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH '™

NTEPALVIOHHHE BHYTPEHHUE YCUJIVA

[IponoJIbHOE YyCuJue N = 0.0 xH
Vsrmbamnmmuyi MOMEHT BOKPYI' ocu Y My = 81.10 xH M
Vzrubanommii MOMEHT BOKPYT OCHU Z Mz = 0.00 xH'M
JTepalMOHHAsA TOYHOCTHb o) = 0.097 %
Obuee KOJMUECTBO MUTepaluit i = 327
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OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass OTHOCUTeJIbHas medopMalus £X = 0.000000

KpuBu3sHa BOKPYT ocm Y 1/ry = 0.015175 1/m
KpuBM3HaA BOKPYI OCHU Z 1/rz = -0.011630 1/m
[Iomanb pPacTAHYTOM SBOHE CEeUYEeHUS At = 504.2 cwm?
IIyomank CXAaTOM BOHE CeUeHUS Ac = 238.2 cwm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasd XeCTKOCTb Dxx = 402288 xH
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 6028 xH M2
JsrubHaa XeCTKOCTb BOKPYI OCH Z Dzz = 1163 xH -m?
XecTxkoCTb OTHOCHTENBHO oceM YZ Dyz = -892 xH -m?
KoopamHaTa LeHTpa XeCTKOCTU II0 ocu Y Yc = 27.38 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 280.23 MM
CMelleHMEe LeHTpa XeCTKOCTM O ocm Y AYcC = 10.20 MM
CMelmeHye L eHTpa XeCTKOCTU II0 OCHU Z ANZc = 39.69 MM

[NAPAMETPH BETOHA HAT'PYXEHHOI'O CEUYEHNA

MaxcuMasnbHass OTHOCUTelNbHas nebopmaums B OeToHe b, max = 0.004436
MuHMMaJibHass OTHOCUTeJIbHasa nedopmalmsa B OeTOHEe ¢b,min = -0.003441
MaxcuMaJibHOE HaIpsSxeHue B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -14.50 Mla
CpenHee Hanpsx. B OeToHe B pabouey yacTyM CeueHUs ob,m = -11.01 MIla

NNAPAMETPH HEHAINPATAEMOM APMATYPH HATPYXEHHOT'O CEUEHMUA

MakcuMasibHass OTHOCHTEJIbHas IedopMalusa B apMaType £s,max = 0.003765
MyHMMaJIbHass OTHOCUTEeJNIbHAas rmedbopMaums B apMaType €s,min = 0.002419
MakcuMaJibHOE HAIpSXeHMEe B apMaType os,max = 350.11 MIla
MyHMMaJIbHOE HANPSXEeHMEe B apMaType os,min = 335.19 Mla
PENEHVE
CraTyCc peueHus = HaMIeHOo
KoodpdmumeHT mMCnojb30BaHMS CXaTor'o OeToHa kb = 0.990
KosddmumeHT MCNOJIb30BaHMSA HEHANPSAT'aeMOM apMaTypbl ks = 0.151
KosdpdpnumenT ynpyroirt paboTe HeHanpsaTraeMoM apmaTypel ks,el = 1.004
OcTaTouHble medopMalMy B HeHaANpSTaeMOM apMaType
HECVYIIASA CIIOCOBHOCTLH OBECIIEUEHA
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HDHEPE"—IHDE CeueHME 2AJeMeHTS
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3agaya 1.6 Hecyuwaa cnocobHOCTb *.6. a3nemeHTa Npu KOCOM BHELLEHTPEHHOM

cXaTum
MCcTOUHUK: PacueT ene3obeToHHbIX KOHCTPYKLUUI 6e3 npeaBapuUTeIbHO HanpsaXKeHHoM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dOLIC». M. Munctpoit Poccuu, 2015 [3].

Mpumep pacyeta — Ne 32.

UcxoaHble aaHHble: ene3obeToHHaa KONOHHA NPAMOYrONbHOIO CeYeHUA C pa3mepamu
b =400 mm, h =500 mm, a = a’ = 50 mm:

e DOEeTOH TAXKeNbl Knacca Nno NPOYHOCTU Ha CxKaTue B25;

e HeHanparaemas cMMmeTpuyHaa apmaTypa 2032 A400 y Kaka0M rpaHu.

MpoaonbHaa cxkumatowaa cuna N = 2600 kH. M3rnbatowme MOMEHTbI C Y4ETOM BAUSHUA

npogonbHoro nsrnéa My, = 150 kH-m, M, = 100 KH-m.

Pe3yana'r: Hecyuw,an cnocobHocTb obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyeTa

E NDM npu ncnonb3osaHuu amnarpamm:
Mapamertp u:v.l UcTouHuK

KpMBOIIMHeﬁHbIX KyCO'-IHO-I'IVIHeVIHbIX

KoaddpuumeHT ncnonb3osaHuns
MaTepunanoB cevyeHna npu 4. en. 0,68 0,66 0,80
M,, =150 kKH-m, M, = 100 KH-m

OTHOLLEHWE AeiiCTBYIOLWMX
U3rnbatoLLUX MOMEHTOB K 4. en. 0,79 0,85 0,87\
npeaenbHbIM

Hecywasa cnocobHocTb - obecneueHa obecneyeHa obecneueHa

1. NpepenbHble NPONOPLMOHANbHbIE U3rMbatoLme MOMEHTbI NPY KOCOM BHEL,EHTPEHHOM CXaTUK € GUKCUPOBAHHOM
npogonbHoi cunot N =2600KkH pana  KpuBoAMHENMHbIX Anarpamm aebopmuposanmna — My, =177 kH-m,
Mye, = 118 KH-M, ANA KYCOUYHO-UHENHbIX — My, =172 KH-M, My, = 115 KH-M. [aHHbIA npumep AeMOHCTpUpyeT
YCNOBHOCTb KO3QPULMEHTOB UCMOIb30BAHNA MaTEPUANOB CEYEHUI NPU aHANU3e Pe3yNbTaToB pPacyeTos, a TaKKe no-

Ka3blBAeT HE/IMHEWNHbIW POCT AAaHHbIX KO3PULMEHTOB.

2. PacyeT pa3paboTumKoB (NpesenbHble NPonopLMOHaNbHbIE M3rMbBatoLLMe MOMEHTbI MPU KOCOM BHELLEEHTPEHHOM CKa-

TMKM C GUKCMPOBaHHOM NpoAonbHoON cunoit N = 2600 kH — My, ,, = 190 KH-m, My , = 127 kH-m).
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3agaya 1.6: [uarpammbl — KYCOUYHO-/IMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJEJIL — IIPOYHOCTBL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CONSTRUCTIONLAB

CIl 63.13330.2018. BeToHHBEE U XeJIe300€TOHHEE KOHCTPYKLUM.

OCHOBHBIE I[IOJIOXEHUA

CEUYEHNE

Tun cedeHUs = NpsAMOYyT'OJIbHOE
llmprHa cedeHus b 400 MM
BricoTa ceueHUS h = 500 MM
I[IAPAMETPH

Croco6 pelueHuda = UTEepPaTUBHLIN
BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1za

OrpaHMYeHMe CXMMaolMX HAIpsXeHMM B apMmMarype (Rsc) = HerT

BETOH

Knnacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B25

InarpaMMa COCTOSHMSA OeToHa = TpexJIMHEeNHas
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc = 14.50 MIa
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHmio Rbt = 1.05 Mla
KosdpdpuumenT yciyoBum paboTH CcxXaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTH PacTAHYTOI'O OeTOHA vbt = 0.000
HauaJsbHEM MOOYJIb YHPYI'OCTM OeTOoHa Eb = 30000 MIla
HEHAIIPATAEMAA APMATYPA

Knnacc apmMaTypbl IO NPOYHOCTM Ha PaCTSaXeHUE = A400
IuarpaMMa COCTOSHMUS apMaTypsl = IOByXJIMHEMHas
PacueTHOe CONPOTMBIIEHME aAPMaTyPH PaCTAXESHMUIO Rs = 340 Mlla
PacueTHOE CONPOTUBIIEHME APMATYPBl CXaTUIO Rsc = 340 MIla
KonddnumeHT ycyoBuM paboOTH apMaTyphl HIPM PaCTIXEHMUM VS = 1.029
KosddmumenT ycioBmi pa®oOTH apMaTyphl IPU CXATUN ysc = 1.029
MonmyJsb ynpyT'OCTM apMaTypbl Es 200000 MIla
CTEPXHY HEHAIPSITAEMOW APMATYPH (4 mr.)

Y [mM] 2 [mm] d [mM] | Y [mm] 2 [mm] d [MM] | Y [mm]  Z [mm] d [Mmm]

50.0 50.0 32.0 | 350.0 50.0 32.0 | 50.0 450.0 32.0
350.0 450.0 32.0

BHEMNHNE YCWIIMA OTHOCUTEJIBHO LHEHTPA XECTKOCTM HEHATPYXEHHOI'O CEYEHMA

[IpomosibHas cuia N
V3rmubamomyyl MOMEHT BOKPYI' ocu Y My
Varubamoumulyi MOMEHT BOKPYI OCHU Z Mz

VTEPAIVIOHHEE BHYTPEHHUE YCWIVA

-2600.0 xH
150.00 xH'm
100.00 xH M

[IponoJsibHOE yCume N
Vzrubanommii MOMEHT BOKPYT ocu Y My
Varmbamoumuyi MOMEHT BOKPYI OCMU Z Mz
VTepalMOHHasa TOYHOCTEL o)
Ofmee KOJMMUECTBO MUTepalum i

NDM R1 - PykoBoacTBO Nnonb3oBatensa
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CONSTRUCTIONLAB

OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass oTHOCUTeJibHass medopMalus £€x = -0.000883

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.003736 1/m
KpuBM3HA BOKPYT OCH Z 1/rz = 0.004205 1/m
[Iyomwans PACTAHYTOM 3OHH CedYeHUs At = 167.0 cm?
[Iyomwanb CXaTOM BOHE CeUeHUST Ac = 1833.0 cm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

Ocepas XeCTKOCTBb Dxx = 2945490 xH
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 65990 xH -m?
V3TMbHas XeCTKOCTb BOKPYI OCM Z Dzz = 40668 xH -M?
KecTkoCTb OTHOCUTEJIBHO ocel YZ Dyz = 7073 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM IO ocu Y Yc = 217.14 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z 7ZC = 224 .32 MM
CMelleHMEe LeHTpa XeCTKOCTM O ocm Y AYcC = 17.14 MM
CMelmeHye L eHTpa XeCTKOCTU II0 OCHU Z AZc = -25.68 MM

IIAPAMETPH BETOHA HAT'PYXEHHOI'O CEYEHNA

MakcmuMasibHass OTHOCUTeJibHasd nmedpopmaums B OeToHe eb,max = 0.000684
MuHMMAaNbHass OTHOCUTeJbHas nedopmauus B BeToHe ¢b,min = -0.002786
MakcuMaJlbHOE HalpsXeHMe B OeTOHEe cb,max = 0.00 Mia
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -14.50 MIla
CpenHee HanpsSx. B OeToHe B paboueMy dYacTM CeUeHUd cb,m = -11.24 MIla

NAPAMETPH HEHANPATAEMOV APMATYPH HATPYXKEHHOT'O CEUEHNA

MakcuMalibHass OTHOCUTeJibHas nedbopmalums B apMaType €s,max = 0.000327
MyHMMaJIbHass OTHOCUTEeJNIbHAas rmedbopMaums B apMaType g€s,min = -0.002428
MakcuMasiibHOE HalpsXeHMe B apMaType os,max = 65.41 MIla
MmHMMaJIbHOE HalpPsXEHME B apMaType os,min = -350.00 MIla
PENEHVE

CraTyc pemeHus = HalIOeHOo
KooddmumMeHT MCIOJIB30BaAHMSA CXAaTOI'o OeToHa kb = 0.796
KonddmureHT mMCrnoJb30BaHMSA HEHANPSI'aeMOM apMaTypbl ks = 0.013
KosddnumeHnT ynpyror paboTe HeHanpsaTaeMoM apMaTypel ks,el = 0.187

HECYIIAA CIIOCOEHOCTBL OBECIIEUEHA
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HDEEPE'—IH o8 CeducSHME 2JIeMeHTa
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oo [ran=] [ T T
-14.50 0.00 +0.00
= =] |
-350 0 +350

PECHPE,II;EJIEH.HE HEHPHIEHHIE oo CeWESHME DJIEeMEHTE
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3agaya 1.6: [uarpammbl — KPMBOJIMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJEJIL — IIPOYHOCTBL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE

Tun cedeHUs = NpsAMOYyT'OJIbHOE
llmprHa cedeHus b = 400 MM
BrlcoTa ceueHUus h = 500 MM
IIAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1zma

OrpaHMYeHMe CXMMaolMX HAIpsXeHMM B apMmMartype (Rsc) = HerT

BETOH

Knacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B25

InarpaMMa COCTOSHMSA OeToHa = KPMBOJIMHEMNHAsA
KosdpdpmumenT BIMAHUSA I'paIMeHTOB Oedopmalmi vbtg = 1.000
PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc = 14.50 MIa
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHMio Rbt = 1.05 Mla
KosddmumenT ycioBui paboTEl CXaToTr'o OeToHa vbc = 1.000
KosdpdmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 0.000
HauvaJbHEM MOOYJIb yNPYyI'OCTM OeTOHA Eb = 30000 MIla
HEHAIIPATAEMAS APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PaCTSIXEeHUEe = A400

InarpaMMa COCTOSHMS apMaTypbl = KPMUBOJIMHEMNHAas
PacueTHOE CONPOTUBJIEHME APMATYPHl PaCTIXESHUIO Rs = 340 MIla
PacueTHOe CONPOTMBIIEHME aApPMaTyPBl CXaTU Rsc = 340 Mlla
KonddnumeHT ycyoBUM pabOoOTH apMaTyphl HNPM PACTIXEHUM VS = 1.029
KosddmumenT ycnoBui pa®oOTH apMaTyphl IPU CXATUN ysc = 1.029
MonmyJsb ynpyT'OCTM apMaTypbl Es = 200000 MIla
CTEPXH/ HEHANPSATAEMOM APMATYPH (4 mT.)

Y [Mm] Z [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [md]  Z [Mm] d [mm]

50.0 50.0 32.0 | 350.0 50.0 32.0 | 50.0 450.0 32.0

350.0 450.0 32.0

BHENHNE YCWIVA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOT'O CEYEHMA

IponmoJjibHasa cuia N = -2600.0 xH
Vzrmbamommyi MOMEHT BOKPYI' ocu Y My = 150.00 xH '™
V3rmubamnuyy MOMEHT BOKPYI' OCU Z Mz = 100.00 xH'Mm

NTEPALVIOHHHE BHYTPEHHUE YCUJIVA

I[IpomoJibHOE yCcuiue N = -2599.4 xH
Varmbamoumulyi MOMEHT BOKPYI OCH Y My = 149.94 xH '™
Vizrubanommii MOMEHT BOKPYT OCHU Z Mz = 99.96 xH'M
JTepalMOHHAsA TOYHOCTHb o) = 0.069 %
Obuee KOJIMUECTBO MUTepalLuyt i = 22
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OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass oTHOCUTeJibHass medopMalus £€x = -0.000791

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.003065 1/m
KpuBM3HA BOKPYT OCH Z 1/rz = 0.003409 1/m
[Iyomwans PACTAHYTOM 3OHH CedYeHUs At = 153.0 cm?
IInomwanb CXaTOM BOHBI CeUeHUS Ac = 1847.0 cm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

Ocepas XeCTKOCTBb Dxx = 3285759 xH
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 73425 xH -m?
V3TMbHas XeCTKOCTb BOKPYI OCM Z Dzz = 45517 xH -mM?
KecTkoCTb OTHOCUTEJIBHO ocel YZ Dyz = 8494 xH -m?
KoopmmHaTa LeHTpa XeCTKOCTU IO ocu Y Yc = 211.20 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z 7ZC = 232.29 MM
CMelleHME LEeHTpa XeCTKOCTM IO ocu Y AYcC = 11.20 MM
CMelmeHye L eHTpa XeCTKOCTU II0 OCHU Z AZc = -17.71 MM
IIAPAMETPH BETOHA HAT'PYXEHHOI'O CEUYEHNA

MakcmuMasibHass OTHOCUTeJibHasd nmedpopmaums B OeToHe eb,max = 0.000532
MuHMMAaNbHass OTHOCUTeJbHas nedopmauus B BeToHe eb,min = -0.002299
MakcuMaJlbHOE HalpsXeHMe B OeTOHEe cb,max = 0.00 Mia
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -14.50 MIla
CpenHee HanpsSx. B OeToHe B paboueMy dYacTM CeUeHUd cb,m = -11.47 Mla
NAPAMETPH HEHANPATAEMOV APMATYPH HATPYXKEHHOT'O CEUEHNA

MakcuMalibHass OTHOCUTeJibHas nedbopmalums B apMaType €s,max = 0.000240
MyHMMaJIbHass OTHOCUTEeJNIbHAas rmedbopMaums B apMaType gs,min = -0.002008
MakcyMalbHOE HaNpsSXeHMe B apMaType os,max = 48.09 Mla
MyHMMaJIbHOE HANpSAXeHMEe B apMaType os,min = -327.19 Mlla
PENIEHVE

CraTyc pemeHus = HalIOeHOo
KosddmuiumeHT MCHOoOJb30BAHMS CXATOTOo OeToHa kb = 0.657
KonddmureHT mMCrnoJb30BaHMSA HEHANPSI'aeMOM apMaTypbl ks = 0.010
KosddnumeHnT ynpyror paboTe HeHanpsaTaeMoM apMaTypel ks,el = 0.137

HECYIIAA CIIOCOEHOCTBL OBECIIEUEHA
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HDEEPE'—IH o8 CeducSHME 2JIeMeHTa
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oo [ran=] [ T T
-14.50 0.00 +0.00
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PECHPE,II;EJIEH.HE HEHPHIEHHIE oo CeWESHME DJIEeMEHTE
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3apaya 1.7 TpeuwmHOCTOMKOCTb n3rnbaemoro ».6. anemeHTa

UcTouHMK: PacueT kene306eTOHHbIX KOHCTPYKLMIM 6e3 npeaBapuUTebHO HanNpAXKeHHOM ap-

MaTypbl: MeToaudyeckoe nocobue / GAY «dLUC». M. MuHctpoii Poccum, 2015 [3].

Mpumep pacyeta —Ne 42,

UcxoaHble gaHHbIe: Kene306eTOHHbIN 31eMeHT NPAMOYrobHOro CeYeHUa C pasmepamm
b = 1150 mm, h = 300 mm, a = 42 mm:

e OEeTOH TAXKeNbl Knacca No NPOYHOCTM Ha CKaTue B15;

e HeHanparaemas apmaTypa B pacTAHyToM 30He 6014 A400.

MonHbIn n3rnbaowmii mMomeHT Mgy, = 60 KH-m, B TOM Yncne oT 4eNCcTBUA NOCTOAHHbIX U ANN-

TeNbHbIX Harpy3ok — M; = 50 KH-m.

Pe3yana'r: TpeIJ.I,MHOCTOl‘a KoCTb obecneyeHa.

CpaBHeHue pesynbraTtos pacyera (1)

Mapamertp

Ean.
u3m.

UCTOUYHUK

NDM npu ncnonb3osaHuu amnarpamm:

KpMBOIIMHeﬁHbIX KyCO'-IHO-I'IVIHeVIHbIX

KoaddpuumeHT BamaHma
HepaBHOMEpPHOro pacnpeaeneHuns
OTHOCUTENbHbIX AedopmaLmii
apmaTypbl Ha y4acTKe mexay
TpewmnHammn Y

4. en,.

0,605

0,528/-12,7% 0,453 /-25,1%

Hanps»eHune B Npoao/ibHOM
pacTaHyTOl apmaTtype npwu
AeNCTBUM NOCTOAHHBIX U
ANUTENbHBIX HArpy3oK Oy

MMa

235,9

228,6/-3,1% 225,3/-4,5%

LLIMpUHA PacKPbITUA TPELLUMH NpU
NPOAOMKUTENEHOM AeCTBUM
Harpysku ey ;%

MM

0,200

0,169 /-15,5% 0,143 /-28,5%

TpewMHOCTOMKOCTb

obecneyeHa

obecneyeHa obecneueHa

1. MpoBepsAeTcA TONbKO NPOAO/IKUTENIbHOE PaCcKpbITUE TPELLUH KaK camoe He6J'IaFOI'IpVIﬂTHOE.

2. OTKNOHEHUA WUPUHBI PacKkpbITUA TpewmnH 8 NDM B ocHOBHOM 06ycnoBaeHbl yTOYHEHHbIM onpeaeneHnem Kosdou-

LMEeHTa BAMAHWUA HEPaBHOMEPHOIO pacnpeAeeHna OTHOCUTEIbHbIX AedopMaLnili apmaTypbl Mexay TpelwmnHammn Yy ;.
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3agaya 1.7: [Auarpammbl — KYCOYHO-/IMHENHbIE

HEJIVHEVHASA JEGOPMAIIVIOHHAA MOJIEJIb — TPEIMHOCTOMKOCTh

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CONSTRUCTIONLAB

CIl 63.13330.2018.

BeToHHBIEe U XeJjie300€TOHHLIE KOHCTPYKLWUNM .

OCHOBHBIE I[IOJIOXEHUA

CEUYEHNE
Tun ceueHusa = NPAMOYT'OJIbHOE
llmprHa cedeHus b 1150 MM
BricoTa ceueHUS h = 300 MM
ITAPAMETPH
Croco6 pelueHuda = UTEepPaTUBHLIN
OrpaHM4. packKp. TPEUMH HeHANpsAIraeMoM apMaTypH:
— HENPOLNOJIXUTEJIBHOE as,crc,ult,sh = 0.400 MM
- NPONOJIXUTEJIbHOE as,crc,ult,1 = 0.300 MM
PacueTHE IMaMeTP HeHanpsaTraeMOoM apMaTyphl ds = 14.0 MM
Yuer kosdpdmumeHTa Ys = 1na
BrrunTaHMe mnjomans 6eToHa B MecCTaxX apMaTyph = na
BETOH
Knacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B15
InarpaMMa COCTOSHMSA OeToHa = TpexJIMHEeMHas
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc, ser = 11.00 MIa
PacueTHOe CONpPOTHMBJIEHME OeTOHa OCeBOMYy pacTsaxeHuio Rbt,ser = 1.10 Mla
KosdpdpmumenT ycyoBum paboTeH CcxXaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 1.000
HauaJsibHEIM MOOYJIb YHPYI'OCTM OeTOoHa Eb 24000 MIla
HEHAIIPATAEMAA APMATYPA
Knmacc apmMaTypbl IO NPOYHOCTM Ha pPaCTSaXeHUE = A400
IrarpamMMa COCTOSHMUS apMaTypEl = IOBYyXJIMHEMNHAas
PacueTHOE CONPOTUBIJIEHME apMaTyphl pPacTIXeHMIO Rs,ser = 390 MIla
KonddnumeHT ycyoBUM pabOoOTH apMaTyphl HNPM PACTIXEHUM VS = 1.026
KosddmumenT ycnoBui pa®oOTH apMaTyphl IPU CXATUN ysc = 1.026
MonmyJsb ynpyT'OCTM apMaTypbl Es = 200000 MIla
CTEPXH/ HEHANPSATAEMOM APMATYPH (6 mT.)
Y [Mm] Z [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [md]  Z [Mm] d [mm]
75.0 42.0 14.0 | 275.0 42.0 14.0 | 475.0 42.0 14.0
675.0 42.0 14.0 | 875.0 42.0 14.0 | 1075.0 42.0 14.0

BHENHNE YCWIVA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOT'O CEYEHMA

[IPOOOJIbHEIE CUJIHL:

- IpM OEeMCTBUM KPATKOBPEMEHHEIX HAaT'Py30K

- IpU OEeMCTBUM IIOCTOSHHBIX UM IJIMTEJIbHHX HaIrpy30K
V3rmubamomye MOMEHTH BOKPYI OCK Y:

- OpU OeMCTBUM KPATKOBPEMEHHEIX HaIT'Py30K

- IPpM OEMCTBUM IOCTOSHHBIX M IJIMTEJIbHEIX HaIrpy30K
Vzrubammye MOMEHTH BOKPYI OCMU Z:

- IpM OEeMCTBUM KPATKOBPEMEHHEIX HATPy30K

- OpY OEeMCTBUM NOCTOSHHEIX M IOJIMTEJIBHEIX HaTPy30K

NDM R1 - PykoBoacTBO Nnonb3oBatensa
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VTEPALNVIOHHHE BHYTPEHHUE YCWIVA

HpOJIOJ'H:HI:;Ie YCuiim4

- IpY OEeNCTBUM KPATKOBPEMEHHHIX HAI'Py30K Nsh = 0.0 xH

- IpKM OEMCTBUM NOCTOSHHEIX M IOJMTEJIbHEIX HAarpys30k N1 = 0.0 xH
Vzrubamomye MOMEHTH BOKPYI OCH Y:

- IpM OENUCTBUM KPATKOBPEMEHHHIX HaIpPy30K My, sh = 60.00 xH M

- IOpY OEeUCTBUM [NOCTOSHHEIX M IJIMTEJILHEIX HaT'py30k My,1 = 50.00 xH '™
Vzrubanmye MOMEHTBEl BOKPYI OCMU Z:

- IpY OEeNCTBUM KPATKOBPEMEHHHBIX HAI'PYy30K Mz, sh = 0.00 xH '™

- IpM OEeMCTBUM IIOCTOSHHBIX M IJIMTEJIbHHEIX Harpysok Mz,1 = 0.00 xH '™
JiTepalMOHHaAsA TOYHOCTE:

- IpM OEUCTBUM KPATKOBPEMEHHHIX HaIPy30K osh = 0.024 %

- IOpY OEUCTBUM IOJUTEJILHEIX HATPYy30K ol = 0.000 %
Ofuee KOJIMUYECTBO UTepaLUh i = 13835
PENEHVE
CraTyc pemeHus = HalIOeHo
TpeuyHE = obpasynTcsa
HanpsxeHus B HeHanpsaraeMoM pacTSHYTOM apMaType:

- cpasy nocje ofpasoBaHMsa TPEUUH Os,crc = 154.18 MIla

- IOpM OEUCTBUM KPAaTKOBPEMEHHHIX HaIPy30K os, sh = 271.38 Mla

- OpY OEUCTBUM [NOCTOSHHEIX M IOJIMTEJILHEIX HAarp. OS,1 = 225.30 Mlla
llprHa pPacKp. TPeulMH B HeHanpsIraeMoM apMaTrype:

- HENPOLOOJIXMUTEJIbHAS as,crc,sh = 0.189 MM

- NPOHOJIXMUTEJIbHAS as,crc, 1l = 0.143 MM
KoodpdmumeHT mMCnojb3. ced. IO TPEUMHOCTOMKOCTU kcrc = 0.476
TPEIMHOCTOMKOCTEL OBECIIEUEHA

A&
[:] Eﬁ | H2 | H= | H4 | HE | HE
[¥]
HDHEPET-IHDE ceueHMe 2INeMeHTa
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ob [MNa]

-11.00 0. +1.10
os [MNa]
400

+400

HE.HP.FLE.BHHH oOT KPpPATHEOBDSEMEHHHX HATDYSOK

ob [MNa]

-11.00 0. +1.10
os [MNa]
400

+400

HEHP.FLEEHPIH OT OOCTOAHHAEX M OIMTESABHHEX HATDFISOK

NDM R1 - PykoBoacTBO Nnonb3oBatensa
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3agaya 1.7: [Ouarpammbl — KPMBOJIMHENHbDIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJIEJL — TPEIMHOCTOMKOCTDL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CONSTRUCTIONLAB

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)
CEUEHVE
Tun ceueHusa = NPAMOYT'OJIbHOE
llmprHa cedeHus b = 1150 MM
BrlcoTa ceueHUus h = 300 MM
ITAPAMETPH
Croco6 peueHusa = UTEepPaTUBHLIN
OrpaHMd. packKp. TPEUMH HeHANpsAIraeMoM apMaTypH:
— HENPOLNOJIXUTEJIBHOE as,crc,ult,sh = 0.400 MM
- NPOLOJIXMUTEJILHOE as,crc,ult,1 = 0.300 MM
PacueTHB IMaMeTp HeHanpsaTraeMoM apMaTyphl ds = 14.0 MM
Yuer kosdpdmumeHTa Ys = 1na
BeluMTaHMe Jomans O0eToHa B MEeCTax apMaTyph = 1ma
BETOH
Knmacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B15
InarpaMMa COCTOSHMSA OeToHa = KPMBOJIMHEMNHAsA
KosdpdmumeHnT BIMSAHMSA I'paIMeHTOB Oedopmalmi vbtg 1.007
PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc,ser = 11.00 MIla
PacueTHOe CONPOTUBJIEHMe OeTOHa OCeBOMYy pacTsaxeHui Rbt,ser = 1.10 Mla
KosddmumenT ycioBui paboTEl CXaToTr'o OeToHa vbc = 1.000
KosdpdpmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 1.000
HauaybHEM MOOYJIb yNPYyI'OCTM OeTOHA Eb = 24000 MIla
HEHAIIPATAEMAS APMATYPA
Knmacc apmMaTypbl IO NPOYHOCTM Ha pPaCTSaXeHUE = A400
IynarpamMMa COCTOSHMS aApMaTypPE = KPUBOJIMHEMWHAaS
PacueTHOEe CONPOTUBIIEHME apMaTyphl pPacCTsIXeHMIO Rs,ser = 390 Mlla
KosddmumenT ycinoBui pa®oTH apMaTypPhl IPM PACTSIXEHUM VS = 1.026
KosdduureHT ycioBuM paboTH apMaTyphl OPU CXaTUM ysc 1.026
Momynb yHPyTOCTM apMaTypH Es = 200000 MIla
CTEPXHVM HEHANPSTAEMOW APMATYPH (6 wT.)
Y [mM] 2 [mm] d [mM] | Y [mm] 2 [mm] d [mM] | Y [mm]  Z [mm] d [Mmm]
75.0 42.0 14.0 | 275.0 42.0 14.0 | 475.0 42.0 14.0
675.0 42.0 14.0 | 875.0 42.0 14.0 | 1075.0 42.0 14.0

BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOT'O CEYEHMA

[IponoJsIbHEIE CUIJIBL:

- OpU OeMCTBUM KPATKOBPEMEHHEIX HaIT'Py30K

- IPpM OEMCTBUM IOCTOSHHBIX M IJIMTEJIbHEIX HaIrpy30K
Vzrubammye MOMEHTH BOKPYI OCHK Y:

- IpM OEeMCTBUM KPATKOBPEMEHHEIX HATPy30K

- OpY OEeMCTBUM NOCTOSHHEIX M IOJIMTEJIBHEIX HaTPy30K
V3rubamomye MOMEHTH BOKPYI OCH Z:

- IOpY OEeMCTBUM KPAaTKOBPEMEHHHBIX HaIPy30K

- IPpM OEeMCTBUM IOCTOSHHBIX M IJIMTEJIbHHEIX HaIrpy30K

NDM R1 - PykoBoacTBO Nnonb3oBatensa

BepudurKaumMoHHble 3aaa4n

Nsh
N1

My, sh
My, 1

Mz, sh
Mz, 1

xH
xH

o O
o O

60.
50.

00
00

xH -
KH -

xH -

117 /191



CONSTRUCTIONLAB

VTEPALNVIOHHHE BHYTPEHHUE YCWIVA

HpOJIOJ'H:HI:;Ie YCuiim4

- IpY OEeNCTBUM KPATKOBPEMEHHHIX HAI'Py30K Nsh = 0.0 xH

- IpKM OEMCTBUM NOCTOSHHEIX M IOJMTEJIbHEIX HAarpys30k N1 = 0.0 xH
Vzrubamomye MOMEHTH BOKPYI OCH Y:

- IpM OENUCTBUM KPATKOBPEMEHHHIX HaIpPy30K My, sh = 60.00 xH M

- IOpY OEeUCTBUM [NOCTOSHHEIX M IJIMTEJILHEIX HaT'py30k My,1 = 50.00 xH '™
Vzrubanmye MOMEHTBEl BOKPYI OCMU Z:

- IpY OEeNCTBUM KPATKOBPEMEHHHBIX HAI'PYy30K Mz, sh = 0.00 xH '™

- IpM OEeMCTBUM IIOCTOSHHBIX M IJIMTEJIbHHEIX Harpysok Mz,1 = 0.00 xH '™
JiTepalMOHHaAsA TOYHOCTE:

- IpM OEUCTBUM KPATKOBPEMEHHHIX HaIPy30K osh = 0.039 %

- IOpY OEUCTBUM IOJUTEJILHEIX HATPYy30K ol = 0.032 %
Ofuee KOJIMUYECTBO UTepaLUh i = 13456
PENEHVE
CraTyc pemeHus = HalIOeHo
TpeuyHE = obpasynTcsa
HanpsxeHus B HeHanpsaraeMoM pacTSHYTOM apMaType:

- cpasy mnocje obpas30OBaHMUsA TPeumH 0s,crc = 134.82 Mlla

- IOpM OEUCTBUM KPAaTKOBPEMEHHHIX HaIPy30K os, sh = 275.24 Mla

- OpY OEUCTBUM [NOCTOSHHEIX M IOJIMTEJILHEIX HAarp. OS,1 = 228.64 Mla
llprHa pPacKp. TPeulMH B HeHanpsIraeMoM apMaTrype:

- HENPOLOOJIXMUTEJIbHAS as,crc,sh = 0.216 MM

- NPOHOJIXMUTEJIbHAS as,crc, 1l = 0.169 MM
KoodpdmumeHT mMCnojb3. ced. IO TPEUMHOCTOMKOCTU kcrc = 0.564
TPEIMHOCTOMKOCTEL OBECIIEUEHA

A&
[:] Eﬁ | H2 | H= | H4 | HE | HE
[¥]
HDHEPE‘IHDE ceueHMe 2INeMeHTa
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ob [MNa]

-11.00 0. +1.10
os [MNa]
400

+400

HE.HP.FLE.BHHH oOT KPpPATHEOBDSEMEHHHX HATDYSOK

ob [MNa]

-11.00 0. +1.10
os [MNa]
400

+400

HEHP.FLEEHPIH OT OOCTOAHHAEX M OIMTESABHHEX HATDFISOK

NDM R1 - PykoBoacTBO Nnonb3oBatensa
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3aga4a 1.8 TpewmHOCTOMKOCTb BHELLEHTPEHHO CKaToro X.0. anemeHTa

UcTouHMK: PacueT kene306eTOHHbIX KOHCTPYKLMIM 6e3 npeaBapuUTebHO HanNpAXKeHHOM ap-

MaTypbl: MeToaudyeckoe nocobue / GAY «dLUC». M. MuHctpoii Poccum, 2015 [3].

Mpumep pacyeta —Ne 43,

MUcxoaHble AaHHble: ene3obeToHHas KONOHHA MPSMOYro/IbHOro CeYyeHusa ¢ pasmepammu

b =400 mm, h = 500 mm, a = 50 mm:

e OEeTOH TAXKeNbl Knacca No NPOYHOCTM Ha CKaTue B15;

e HeHanparaemas cMMMeTpuyHaa apmatypa 2028 A400 y KaxKa0M rpaHu.

Ycunuma ot nonHbIx Harpy3ok — Ng, = 500 KH, My, = 240 KH-m, B TOM Yncne oT AencTBua no-

CTOAHHbIX U AANTEeNbHbIX Harpy3oK — N; = 500 kKH, M; = 150 kKH-m.

Pe3yana'r: TpeIJ.I,MHOCTOﬁ KoCTb obecneyeHa.

CpaBHeHue pesynbraTtos pacyera (1)

Ean.

Mapametp n3Mm

UCTOUYHUK

NDM npu ncnonb3osaHuu amnarpamm:

KpMBOIIMHeﬁHbIX

KyCO'-IHO-I'IVIHeVIHbIX

KoaddpuumeHT BamaHma
HepaBHOMEPHOTrOo pacnpeaeneHus

apmaTypbl Ha y4acTKe mexay
TpewmnHamm Yy o

OTHOCUTENbHBIX Aedopmaumnii 4. en.

0,940

0,953 /+1,4 %

0,876 /-6,8 %

Hanps»eHune B Npoao/ibHOM
pacTaHyTOl apmaTtype npwu
AeNCTBUM NOCTOAHHBIX U
ANUTENbHBIX HArpy3oK Oy

MMa

144,3

143,7 /-0,4 %

149,0/+3,3 %

Hanps»keHune B Npoao/ibHOM
pacTaHyTOM apmaTtype npwu MTMa
AeNCTBUMN NONHbIX HAarpy3oK Oy gy

331,2

328,7/-0,8%

337,3/+1,8%

LLInprHa pacKkpbITUA TPELLMH Npu
HenpoAoMKUTENbHOM AeNCTBUN MM
HarpyskM Aerc s

0,360

0,365/+1,4%

0,338/-6,1%

TpewmHOCTOMKOCTb -

obecneyeHa

obecneyeHa

obecneyeHa

1. MpoBepAeTcA TONIbKO HENPOAOIKUTENIbHOE PACKPbLITUE TPELLNH KaK camoe HE6ﬂaFOﬂpMHTHOE.

NDM R1 - PykoBoAcCTBO Nnonb3oBaTens
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3agaya 1.8: [uarpammbl — KYCOYHO-/IMHENHbIE

HEJIVHEVHASA JEGOPMAIIVIOHHAA MOJIEJIb — TPEIMHOCTOMKOCTh

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CONSTRUCTIONLAB

CIl 63.13330.2018.

BeToHHBIEe U XeJjie300€TOHHLIE KOHCTPYKLWUNM .

OCHOBHBIE I[IOJIOXEHUA

CEUYEHNE
Tun ceueHusa = NPAMOYT'OJIbHOE
llmprHa cedeHus b 400 MM
BricoTa ceueHUS h = 500 MM
ITAPAMETPH
Croco6 pelueHuda = UTEepPaTUBHLIN
OrpaHM4. packKp. TPEUMH HeHANpsAIraeMoM apMaTypH:
— HENPOLNOJIXUTEJIBHOE as,crc,ult,sh = 0.400 MM
- NPONOJIXUTEJIbHOE as,crc,ult,1 = 0.300 MM
PacueTHE IMaMeTP HeHanpsaTraeMOoM apMaTyphl ds = 28.0 MM
Yuer kosdpdmumeHTa Ys = 1na
BrrunTaHMe mnjomans 6eToHa B MecCTaxX apMaTyph = 1ma
BETOH
Knacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B15
InarpaMMa COCTOSHMSA OeToHa = TpexJIMHEeMHas
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc, ser = 11.00 MIa
PacueTHOe CONpPOTHMBJIEHME OeTOHa OCeBOMYy pacTsaxeHuio Rbt,ser = 1.10 Mla
KosdpdpmumenT ycyoBum paboTeH CcxXaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 1.000
HauaJsibHEIM MOOYJIb YHPYI'OCTM OeTOoHa Eb 24000 MIla
HEHAIIPATAEMAA APMATYPA
Knmacc apmMaTypbl IO NPOYHOCTM Ha pPaCTSaXeHUE = A400
IrarpamMMa COCTOSHMUS apMaTypEl = IOBYyXJIMHEMNHAas
PacueTHOE CONPOTUBIJIEHME apMaTyphl pPacTIXeHMIO Rs,ser = 390 MIla
KonddnumeHT ycyoBUM pabOoOTH apMaTyphl HNPM PACTIXEHUM VS = 1.026
KosddmumenT ycnoBui pa®oOTH apMaTyphl IPU CXATUN ysc = 1.026
MonmyJsb ynpyT'OCTM apMaTypbl Es = 200000 MIla
CTEPXH/ HEHANPSATAEMOM APMATYPH (4 mT.)
Y [Mm] Z [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [md]  Z [Mm] d [mm]
50.0 50.0 28.0 | 350.0 50.0 28.0 | 50.0 450.0 28.0
350.0 450.0 28.0
BHEIHME YCUIIMA OTHOCUTEJIBHO IEHTPA XECTKOCTNM HEHAT'PYXEHHOT'O CEUEHUA

[IPOOOJIbHEIE CUJIHL:

- IpM OEeMCTBUM KPATKOBPEMEHHEIX HAaT'Py30K

- IpU OEeMCTBUM IIOCTOSHHBIX UM IJIMTEJIbHHX HaIrpy30K
V3rmubamomye MOMEHTH BOKPYI OCK Y:

- OpU OeMCTBUM KPATKOBPEMEHHEIX HaIT'Py30K

- IPpM OEMCTBUM IOCTOSHHBIX M IJIMTEJIbHEIX HaIrpy30K
Vzrubammye MOMEHTH BOKPYI OCMU Z:

- IpM OEeMCTBUM KPATKOBPEMEHHEIX HATPy30K

- OpY OEeMCTBUM NOCTOSHHEIX M IOJIMTEJIBHEIX HaTPy30K

NDM R1 - PykoBoacTBO Nnonb3oBatensa
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VTEPALNVIOHHHE BHYTPEHHUE YCWIVA

[IpOOOJIbHEIE yCUMJIIMA:

- IpY OEeNCTBUM KPATKOBPEMEHHHIX HAI'Py30K Nsh = -499.8 H

- IpKM OEMCTBUM NOCTOSHHEIX M IOJMTEJIbHEIX HAarpys30k N1 = -499.8 kH
Vzrubamomye MOMEHTH BOKPYI OCH Y:

- IpM OENUCTBUM KPATKOBPEMEHHHIX HaIpPy30K My, sh = 239.97 xH'M

- IOpY OEeUCTBUM [NOCTOSHHEIX M IJIMTEJILHEIX HaT'py30k My,1 = 149.96 xH '™
V3rubamuye MOMEHTH BOKPYI' OCH Z:

- IpY OEeNCTBUM KPATKOBPEMEHHHBIX HAI'PYy30K Mz, sh = 0.00 xH '™

- IpM OEeMCTBUM IIOCTOSHHBIX M IJIMTEJIbHHEIX Harpysok Mz,1 = 0.00 xH'Mm
ViTepalMOHHAsA TOYHOCTH:

- OpM OEeMCTBMM KPATKOBPEMEHHHX HAaI'PYy30K dsh = 0.057 %

- IOpY OEeVCTBUM IOJUTEJILHEIX HATPYy30K S1 = 0.063 %
Ofmee KOJIMUECTBO MTepalum i = 7125
PEINIEHVE
CraTryc peleHuda = HalIeHO
TpEeUMHEL = ofBpasyioTrcsa
HanpsaxeHus B HeHanpsTraeMoM PacTsSHYTOM apMaType:

- cpasy mnocje ofpas3oBaHMUsa TPeUmH os,crc = 52.28 Mla

- OpY OEeMCTBMM KPATKOBPEMEHHHX HAI'PYy30K os, sh = 337.26 Mla

- OpM OEMCTBMM INOCTOSHHEIX UM IJIMTEJIbHBEIX Harp. Os,1l = 149.05 MIla
llnprHa packp. TPEWMH B HeHanpsaIaeMol apMaType:

- HENPOINOJIXMTEJIbHAS as,crc,sh = 0.338 MM

- HOPOHOJIXMTEJIbHAS as,crc,1 = 0.150 mm
KosbdmimeHT MCHOJIB3. CeY. [0 TPEUMHOCTOMKOCTHU kcrc = 0.846

TPEIMHOCTOMKOCTE OBECIEUEHA




CONSTRUCTIONLAB

[La]
[ =]
-

HDEEPE'—IH o8 CeducSHME 2JIeMeHTa
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oo [ran=] | e ——
-11.00 0.00 +1.10
o= [nan=] |
400 ] +400

HEHPH'_E.EH.PIH OT KPpPATEOBDEMEHHHX HATpYISOK

NDM R1 - PykoBoAcTBO no/sib3oBatens
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oo [ran=] | e ——
-11.00 0.00 +1.10
o= [nan=] |
400 ] +400

HEHPHEH_HH OT OOCTOAHHREX M OIMTESMABHEX HATDFISOK

NDM R1 - PykoBoAcTBO no/sib3oBatens
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3agaya 1.8: [Ouarpammbl — KPMBOJIMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJIEJL — TPEIMHOCTOMKOCTDL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CONSTRUCTIONLAB

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)
CEUEHVE
Tun ceueHusa = NPAMOYT'OJIbHOE
llmprHa cedeHus b = 400 MM
BrlcoTa ceueHUus h = 500 MM
ITAPAMETPH
Croco6 peueHusa = UTEepPaTUBHLIN
OrpaHMd. packKp. TPEUMH HeHANpsAIraeMoM apMaTypH:
— HENPOLNOJIXUTEJIBHOE as,crc,ult,sh = 0.400 MM
- NPOLOJIXMUTEJILHOE as,crc,ult,1 = 0.300 MM
PacueTHB IMaMeTp HeHanpsaTraeMoM apMaTyphl ds = 28.0 MM
Yuer kosdpdmumeHTa Ys = 1na
BeluMTaHMe Jomans O0eToHa B MEeCTax apMaTyph = 1ma
BETOH
Knmacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B15
InarpaMMa COCTOSHMSA OeToHa = KPMBOJIMHEMNHAsA
KosdpdmumeHnT BIMSAHMSA I'paIMeHTOB Oedopmalmi vbtg = 0.907
PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc,ser = 11.00 MIla
PacueTHOe CONPOTUBJIEHMe OeTOHa OCeBOMYy pacTsaxeHui Rbt,ser = 1.10 Mla
KosddmumenT ycioBui paboTEl CXaToTr'o OeToHa vbc = 1.000
KosdpdpmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 1.000
HauaybHEM MOOYJIb yNPYyI'OCTM OeTOHA Eb = 24000 MIla
HEHAIIPATAEMAS APMATYPA
Knmacc apmMaTypbl IO NPOYHOCTM Ha pPaCTSaXeHUE = A400
IynarpamMMa COCTOSHMS aApMaTypPE = KPUBOJIMHEMWHAaS
PacueTHOEe CONPOTUBIIEHME apMaTyphl pPacCTsIXeHMIO Rs,ser = 390 Mlla
KosddmumenT ycinoBui pa®oTH apMaTypPhl IPM PACTSIXEHUM VS = 1.026
KosdduureHT ycioBuM paboTH apMaTyphl OPU CXaTUM ysc = 1.026
Momynb yHPyTOCTM apMaTypH Es 200000 MIla
CTEPXHVM HEHANPSTAEMOW APMATYPH (4 wT.)
Y [mM] 2 [mm] d [mM] | Y [mm] 2 [mm] d [mM] | Y [mm]  Z [mm] d [Mmm]
50.0 50.0 28.0 | 350.0 50.0 28.0 | 50.0 450.0 28.0
350.0 450.0 28.0
BHEIHME YCUIIMA OTHOCUTEJIBHO LEHTPA XECTKOCTM HEHATPYXEHHOI'O CEUYEHVA

[IponoJsIbHEIE CUIJIBL:

- OpU OeMCTBUM KPATKOBPEMEHHEIX HaIT'Py30K

- IPpM OEMCTBUM IOCTOSHHBIX M IJIMTEJIbHEIX HaIrpy30K
Vzrubammye MOMEHTH BOKPYI OCHK Y:

- IpM OEeMCTBUM KPATKOBPEMEHHEIX HATPy30K

- OpY OEeMCTBUM NOCTOSHHEIX M IOJIMTEJIBHEIX HaTPy30K
V3rubamomye MOMEHTH BOKPYI OCH Z:

- IOpY OEeMCTBUM KPAaTKOBPEMEHHHBIX HaIPy30K

- IPpM OEeMCTBUM IOCTOSHHBIX M IJIMTEJIbHHEIX HaIrpy30K

NDM R1 - PykoBoacTBO Nnonb3oBatensa
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VTEPALNVIOHHHE BHYTPEHHUE YCWIVA

[IpOOOJIbHEIE yCUMJIIMA:

- IpY OEeNCTBUM KPATKOBPEMEHHHIX HAI'Py30K Nsh = -499.9 xH

- IpKM OEMCTBUM NOCTOSHHEIX M IOJMTEJIbHEIX HAarpys30k N1 = -499.9 kH
Vzrubamomye MOMEHTH BOKPYI OCH Y:

- OpPM OEeMCTBMM KPATKOBPEMEHHHX HAaI'PYy30K My, sh = 239.98 xH'M

- IOpY OEeUCTBUM [NOCTOSHHEIX M IJIMTEJILHEIX HaT'py30k My,1 = 149.98 xH '™
V3rubamuye MOMEHTH BOKPYI' OCH Z:

- IpY OEeNCTBUM KPATKOBPEMEHHHBIX HAI'PYy30K Mz, sh = 0.00 xH '™

- IpM OEeMCTBUM IIOCTOSHHBIX M IJIMTEJIbHHEIX Harpysok Mz,1 = 0.00 xH'Mm
ViTepalMOHHAsA TOYHOCTH:

- OpM OEeMCTBMM KPATKOBPEMEHHHX HAaI'PYy30K dsh = 0.040 %

- IOpY OEeVCTBUM IOJUTEJILHEIX HATPYy30K S1 = 0.075 %
Obuee KOJMUECTBO MUTEepaLNnn i = 6804
PEINIEHVE
CraTryc peleHuda = HalIeHO
TpEeUMHEL = ofBpasyioTrcsa
HanpsaxeHus B HeHanpsTraeMoM PacTsSHYTOM apMaType:

- cpasy nocje obpasoBaHMsa TPEUUH os,crc = 19.41 Mla

- OpM OEeMCTBMM KPaTKOBPEMEHHHX HaTPy30K os, sh = 328.70 MIla

- OpM OEMCTBMM INOCTOSHHEIX UM IJIMTEJIbHBEIX Harp. Os,1l = 143.74 Mlla
llnprHa packp. TPEWMH B HeHanpsaIaeMol apMaType:

- HENPOINOJIXMTEJIbHAS as,crc,sh = 0.364 MM

- HOPOHOJIXMTEJIbHAS as,crc,1 = 0.180 Mmm
KonddmumeHT MCHOJIB3. Ced. 10 TPEHMHOCTOMKOCTH kcrc = 0.911

TPEIMHOCTOMKOCTE OBECIEUEHA
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oo [ran=] | e ——
-11.00 0.00 +1.10
o= [nan=] |
400 ] +400

HEHPH'_E.EH.PIH OT KPpPATEOBDEMEHHHX HATpYISOK
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oo [ran=] | e ——
-11.00 0.00 +1.10
o= [nan=] |
400 ] +400

HEHPHEH_HH OT OOCTOAHHREX M OIMTESMABHEX HATDFISOK
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3agaya 1.9 KpwuBun3Ha narnbaemoro x.6. anemeHTa
UcTouHMK: PacueT kene306eTOHHbIX KOHCTPYKLMIM 6e3 npeaBapuUTebHO HanNpAXKeHHOM ap-
MaTypbl: MeToaudyeckoe nocobue / GAY «dLUC». M. MuHctpoii Poccum, 2015 [3].

Mpumep pacyeta — Ne 44,

UcxoaHble gaHHbIe: Kene306eTOHHbIN 31eMeHT NPAMOYrobHOro CeYeHUa C pasmepamm
b =1000 mm, h = 200 mm, a = 27 Mm:

e OEeTOH TAXKeNbl Knacca No NPOYHOCTM Ha CKaTue B15;

e HeHanparaemas apmaTypa B pacTaHyTol 30He 5@14 A400.

N3rmbatowmin MOMeHT Npu AeNCTBUM NOCTOAHHBIX U AANTENbHbIX HArpy3oK M; = 25,5 KH-m.

CpaBHeHue pe3ynbTaToB pacyeTta

NDM npu ncnonb3oBaHuu guarpamm:

Ean.
A UcTOUYHUK

Mapametp
Usm. KPUBO/IMHENHBIX | KYCOYHO-NUHENHbIX

KpuBu3Ha npu gencremm
MOCTOAHHBIX U AANTENbHbIX 1/m 0,00999 0,00810" /-18,9 % 0,00902 /-9,7 %

Harpysok (1/7)

1. OTKNOHEHMeE NPU UCNO/Ib30BAHUN KPUBOAMHEWHBIX AMarpamm AedbopmMmnpoBaHMA MaTepManos 0bycnoBaeHo 0cobbim
y4eToM Nno/i3y4ecTi 6eToHa B COOTBETCTBUMN C METOAMYECKUM Nocobrem «ABTOMaTM3NPOBaHHbIE METOAbI pacyeTa mac-
CUBHbIX }Xen1e306eTOHHbIX KOHCTPYKLUMIA NpY 06BEMHOM HAaNPAXKEHHOM COCTOAHUM », pa3paboTaHHbiM PAY «DLC» [2].

OTHOCUTEeNbHaA BNAXKHOCTb BO3A4yXa OKpYy»KatoLlen cpeabl npuHAaTa 73 % (r. Mockea).
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3agaya 1.9: [uarpammbl — KYCOYHO-/IMHENHbIE

HEJIVHEVHASA JEGOPMAIIMIOHHAA MOJIEJIb — JJIUTEJIBHAA MOJI3YUYECTH

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CONSTRUCTIONLAB

CIl 63.13330.2018.

BeToHHBIEe U XeJjie300€TOHHLIE KOHCTPYKLWUNM .

OCHOBHBIE I[IOJIOXEHUA

CEUYEHNE

Tun cedeHUs = NpsAMOYyT'OJIbHOE
llMprHa cedeHusa b 1000 MM
BricoTa ceueHUS h = 200 MM
I[IAPAMETPH

Croco6 pelueHuda = UTEepPaTUBHLIN
XapakTepucTuka I10JI3ydecTr OeToHa [0) = 3.400
BrrumTaHMe mnjomany 6eToHa B MeCTaxX apMaTyph = 1ma

Pabora OeToHa Mexny TpeumHamu (Us) = @ma

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B15

InarpaMMa COCTOAHMA OeToHa = TpexJIMHeMHas
PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc,ser = 11.00 MIla
PacueTHOe CONPOTUBJIEHMe OeTOHa OCeBOMYy pacTsaxeHuio Rbt,ser = 1.10 Mla
KosddmumenT ycioBui paboTE CXaToTr'o OeToHa vbc = 1.000
KosdpdmumenT ycyoBuil paboTH pacTaHYyTOI'O OeToHa vbt = 1.000
HayvaJbHEM MOOYJIb yNPYyI'OCTM OeTOHA Eb = 24000 MIla
HEHAIIPATAEMAS APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PaCTSIXEeHUEe = A400
InarpaMMa COCTOSHMS apMaTypbl = IOBYyXJIMHEMVHas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXEHUIO Rs,ser = 390 MIla
KonddnumeHT ycyoBuM paboOTH apMaTyphl HIPM PaCTIXEHMUM VS = 1.026
KosddmumenT ycioBmi pa®oOTH apMaTyphl IPU CXATUN ysc = 1.026
MonmyJsb ynpyT'OCTM apMaTypbl Es 200000 MIla
CTEPXHY HEHAIPSTAEMOW APMATYPH (5 mr.)

Y [mM] 2 [mm] d [mM] | Y [mm] 2 [mm] d [MM] | Y [mm]  Z [mm] d [Mmm]

100.0 27.0 14.0 | 300.0 27.0 14.0 | 500.0 27.0 14.0
700.0 27.0 14.0 | 900.0 27.0 14.0

BHEMNHNE YCWIIMA OTHOCUTEJIBHO LHEHTPA XECTKOCTM HEHATPYXEHHOI'O CEYEHMA

IponmoJjibHasa cujia N 0.0 xH
Vzrmbamnmmuyi MOMEHT BOKPYI' ocu Y My = 25.50 xH-
Varubamoumulyi MOMEHT BOKPYI OCHU Z Mz 0.00 xH-
VTEPALVOHHHE BHYTPEHHUE YCUIIVA

[IpomoNbHOE yCuUIMe N = 0.0 xH
Vizrubamoummulyi MOMEHT BOKPYI ocu Y My = 25.50 xH-
Varmbamoumuyi MOMEHT BOKPYI OCMU Z Mz = 0.00 xH-
JiTepallMOHHas TOYHOCTb o) = 0.000 %
Ofmee KOJMMUECTBO MUTepalum i = 1312
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OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass oTHOCUTeJibHass medopMalus £€x = 0.000000

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.009021 1/m
KpuBM3HA BOKPYT OCH Z 1/rz = 0.000000 1/m
[Iyomwans PACTAHYTOM 3OHH CedYeHUs At = 1200.0 cwm?
[Iyomwanb CXaTOM BOHE CeUeHUST Ac = 800.0 cm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

Ocepas XeCTKOCTBb Dxx = 657718 xH
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 2827 xH - M2
V3TMbHas XeCTKOCTb BOKPYI OCM Z Dzz = 54068 xH -mM?
KecTkoCTb OTHOCUTEJIBHO ocel YZ Dyz = 0 xH - M2
KoopmomHaTa LEeHTpa XeCTKOCTM IO ocu Y Yc = 500.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z 7ZC = 115.24 MM
CMmelmeHre LieHTpa XeCTKOCTM IO ocu Y AYcC = 0.00 MM
CMelmeHye L eHTpa XeCTKOCTU II0 OCHU Z AZc = 15.24 mMm

IIAPAMETPH BETOHA HAT'PYXEHHOI'O CEYEHNA

MakcmuMasibHass OTHOCUTeJibHasd nmedpopmaums B OeToHe eb,max = 0.000994
MuHMMAaNbHass OTHOCUTeJbHas nedopmauus B BeToHe ¢b,min = -0.000720
MakcuMaJlbHOE HalpsXeHMe B OeTOHEe cb,max = 0.00 Mia
MyHMMAaJIbHOE HalpsXeHMVe B OeTOoHe cb,min = -3.92 Mla
CpenHee HanpsSx. B OeToHe B paboueMy dYacTM CeUeHUd cb,m = -2.20 Mla

NAPAMETPH HEHANPATAEMOV APMATYPH HATPYXKEHHOT'O CEUEHNA

MakcuMalibHass OTHOCUTeJibHas nedbopmalums B apMaType €s,max = 0.000796
MyHMMaJIbHass OTHOCUTEeJNIbHAas rmedbopMaums B apMaType €s,min = 0.000796
MakcyMalbHOE HaNpsSXeHMe B apMaType os,max = 228.91 MIa
MyHMMaJIbHOE HANpSAXeHMEe B apMaType os,min = 228.91 MIa
PENIEHVE

CraTyc pemeHus = HalIOeHOo
KosddmuiumeHT MCHOoOJb30BAHMS CXATOTOo OeToHa kb = 0.150
KonddmureHT mMCrnoJb30BaHMSA HEHANPSI'aeMOM apMaTypbl ks = 0.032
KosddnumeHnT ynpyror paboTe HeHanpsaTaeMoM apMaTypel ks,el = 0.572
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ob [MMNz]
-11.00 0.00 +0.00
os [MNa]
-400 0 +400
PacopemenceHMe HaOpAXeHMH 00 CeEeUseHME 2JISMeHTa
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3agaya 1.9: [Ouarpammbl — KPMBOJIMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJIEJL — IJUTEJILHAA I[IOJI3YUECTDL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE

Tun cedeHUs = NpsAMOYyT'OJIbHOE
llMprHa cedeHusa b = 1000 MM
BricoTa ceueHusa h = 200 MM
ITAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
XapakTepucTuka I[oj3ydecTu OeToHa no [2] [0) = 2.069
BrrunTaHMe mnjomany 6eToHa B MeCTaxX apMaTyph = nma

Pabora OeToHa Mexny TpeumHammu (Us) = @ma
BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B15
InarpaMMa COCTOAHMA OeToHa = KPUBOJIMHEMHAas
KosddmumenT BIMAHMSA TpaOueHTOB IedopMalmin vbtg = 1.085
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc, ser = 11.00 MIa
PacueTHOe CONpPOTHMBJIEHME OeTOHa OCeBOMYy pacTsaxeHuio Rbt,ser = 1.10 Mla
KosdpdpmumenT ycyoBum paboTeH CcxXaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 1.000
HauaJsibHEIM MOOYJIb YHPYI'OCTM OeTOoHa Eb = 24000 MIla
HEHAIIPATAEMAA APMATYPA

Knmacc apmMaTypbl IO NPOYHOCTM Ha pPaCTSaXeHUE = A400
IuarpaMMa COCTOSHMUS apMaTypsl = KPMBOJIMHEMHAas
PacueTHOE CONPOTUBIJIEHME apMaTyphl pPacTIXeHMIO Rs,ser = 390 MIla
KonddnumeHT ycyoBUM pabOoOTH apMaTyphl HNPM PACTIXEHUM VS = 1.026
KosddmumenT ycnoBui pa®oOTH apMaTyphl IPU CXATUN ysc = 1.026
MonmyJsb ynpyT'OCTM apMaTypbl Es = 200000 MIla
CTEPXHM HEHANPSATAEMOM APMATYPH (5 mT.)

Y [Mm] Z [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [md]  Z [Mm] d [mm]

100.0 27.0 14.0 | 300.0 27.0 14.0 | 500.0 27.0 14.0

700.0 27.0 14.0 | 900.0 27.0 14.0

BHENHNE YCWIVA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOT'O CEYEHMA

IponmoJjibHasa cuia N = 0.0 xH
Vzrmbamommyi MOMEHT BOKPYI' ocu Y My = 25.50 xH '™
Vzrubamoummulyi MOMEHT BOKPYI OCHU Z Mz = 0.00 xH M

NTEPALVIOHHHE BHYTPEHHUE YCUJIVA

[IponoJibHOE yCuiue N = 0.0 xH
Varmbamoumulyi MOMEHT BOKPYI OCH Y My = 25.50 xH'M
Vizrubanommii MOMEHT BOKPYT OCHU Z Mz = 0.00 xH'M
JTepalMOHHAsA TOYHOCTHb o) = 0.023 %
Obuee KOJIMUECTBO MUTepalLuyt i = 1179
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OJEQOPMAINMNM B LIEHTPE XECTKOCTNM HATPYXEHHOI'O CEUYEHNMA

OceBass oTHOCUTeJibHass medopMalus £€x = 0.000000

KpuBu3Ha BOKPYI ocm Y 1/ry = 0.008099 1/m
KpuBM3HA BOKPYT OCH Z 1/rz = 0.000000 1/m
[Iyomwans PACTAHYTOM 3OHH CedYeHUs At = 1200.0 cwm?
[Iyomwanb CXaTOM BOHE CeUeHUST Ac = 800.0 cm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

Ocepas XeCTKOCTBb Dxx = 786024 xH
V3TmbHas XeCTKOCTbH BOKPYI ocu Y Dyy = 3148 xH -m?
V3TMbHas XeCTKOCTb BOKPYI OCM Z Dzz = 64706 xH -M?
KecTkoCTb OTHOCUTEJIBHO ocel YZ Dyz = 0 xH - M2
KoopmomHaTa LEeHTpa XeCTKOCTM IO ocu Y Yc = 500.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z 7ZC = 118.67 MM
CMmelmeHre LieHTpa XeCTKOCTM IO ocu Y AYcC = 0.00 MM
CMelmeHye L eHTpa XeCTKOCTU II0 OCHU Z AZc = 18.67 MM
IIAPAMETPH BETOHA HAT'PYXEHHOI'O CEUYEHNA

MakcmuMasibHass OTHOCUTeJibHasd nmedpopmaums B OeToHe eb,max = 0.000921
MuHMMAaNbHass OTHOCUTeJbHas nedopmauus B BeToHe ¢b,min = -0.000618
MakcuMaJlbHOE HalpsXeHMe B OeTOHEe cb,max = 0.00 Mia
MyHMMAaJIbHOE HalpsXeHMVe B OeTOoHe cb,min = -3.81 Mla
CpenHee HanpsSx. B OeToHe B paboueMy dYacTM CeUeHUd cb,m = -2.20 Mla
NAPAMETPH HEHANPATAEMOV APMATYPH HATPYXKEHHOT'O CEUEHNA

MakcuMalibHass OTHOCUTeJibHas nedbopmalums B apMaType €s,max = 0.000742
MmHMMasibHass OTHOCMTEJIbHAas medopMaluus B apMaType €s,min = 0.000742
MakcyMalbHOE HaNpsSXeHMe B apMaType os,max = 229.15 MIa
MyHMMaJIbHOE HANpSAXeHMEe B apMaType os,min = 229.15 MIa
PENIEHVE

CraTyc pemeHus = HalIOeHOo
KosddmuiumeHT MCHOoOJb30BAHMS CXATOTOo OeToHa kb = 0.147
KonddmureHT mMCrnoJb30BaHMSA HEHANPSI'aeMOM apMaTypbl ks = 0.030
KosddnumeHnT ynpyror paboTe HeHanpsaTaeMoM apMaTypel ks,el = 0.573
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PacopemenceHMe HaOpAXeHMH 00 CeEeUseHME 2JISMeHTa
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9.3 [peaBapuUTenbHO HaANPAXKEHHbIE Kene30beToHHble
KOHCTPYKLMM

3apada 2.1 Hecyuwas cnocobHOCTb M3rnbaemoro XK.6. anemeHTa NpAMOYrosib-

HOTo ceyeHun (paspyLleHmne No PacTAHYTOM apmaType)
McTouHMK: PacueT npeaBapuTe/ibHO HaMpPAXKEHHbIX Ke1e306eTOHHbIX KOHCTPYKLMIA: MeTo-
Anyeckoe nocobue / GAY «dLIC». M. MuHctpoi Poccuu, 2015 [4].

Mpumep pacyeta — Ne 2.

UcxoaHble JaHHbIe: Kene306eTOHHbIN 31eMEHT NPAMOYroNbHOro CeYEHUA C pasmepamu
b =300 mm, h =700 mm, a = 50 mm:

e OEeTOH TAXKeNbl Knacca No NPOYHOCTU Ha CxKaTue B25;
e HeHanpsaraemas apmatypa B pacTaHyToi 30He 310 A600;
e Hanparaemas apmaTypa B pacTaHyToM 30He 232 A600;

® npeaBapuTe/ibHOE HanpsAXeHWe ¢ y4eTOM BCEX NOTEPb O, = 440 MMa.
MonHbI nsrnbatowmin momeHT Mgy, = 570 KH-m.

Pe3ynbTaT: Hecylan cnocobHoCTb He obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyeTta

Ea NDM npu ncnonb3oBaHuu gunarpamm:

usm.

Mapametp UCTOYHUK

KPUBO/IMHEMHbIX KYCOYHO-/IMHEUHDbIX

MpeaenbHbI n3rnbatowmin
MOMEHT M,;; s NPY AENCTBUMN KH-Mm 539,5 5472 / +1,4 % 547 /+1,4 %
nonHoM Harpysku Y

Hecywasa cnocobHocTb - He obecneyeHa He obecneyeHa He obecneyeHa

1. Npu nNpoBeaeHUN pacyeToB M3rMbaembix 3/1eMEHTOB HEOBXOAMMO aHaIM3UPOBaTb KECTKOCTHbIE XapaKTEPUCTMKM
HarpysKeHHbIX ceyeHuin Bo nsbexaHme ypeamepHoro pocra nporn6os (ocobeHHo A5 c1aboapMUPOBaHHbIX 1EMEH-

TOB).

2. KpnBonunHenHana anarpamma 6eToHa NpUHATA C YY4ETOM BMAHUSA rpaamMeHToB gedopmaunii.
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3agaya 2.1: [uarpammbl — KYCOYHO-/IMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJEJIL — IIPOYHOCTBL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CIl 63.13330.2018. BeToHHBE U XeJIe300€TOHHEE KOHCTPYKUUM. OCHOBHBIE I1OJIOXEHUSI

CEUYEHNE

Tun cedeHUs = NpsAMOYyT'OJIbHOE
llMprHa cedeHusa b = 300 MM
BricoTa ceueHUS h = 700 MM
ITAPAMETPH

Croco6 pelueHuda = UTEepPaTUBHLIN
BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1za

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B25

InarpaMMa COCTOAHMA OeToHa = TpexJMHeMHas
PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc = 14.50 MIa
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsxeHMi Rbt = 1.05 Mla
KosddmumenT ycioBuy paboTel CxXaToTr'o OeToHa vbc = 1.000
KosdpdpmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 0.000
HayvaJbHEM MOOYJIb yNPyI'OCTM OeTOHAa Eb = 30000 MIla
HEHAIIPATAEMAS APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PaCTsIXEeHUEe = A600

InarpaMMa COCTOSHMS apMaTypbl = TpexJMHENHas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rs = 520 MIla
PacueTHOe CONPOTMBIIEHME aApPMaTyYPBl CXaTU Rsc = 400 Mlla
KosddmumenT ycinoBmit pa®oTH apMaTyphl IPM PACTSIXEHUM VS = 1.000
KosdpdpuumenT ycioBum paboTH apMaTypH IPU CXAaTUMN ysc = 1.000
Momynb yHpyT'OCTM apMaTypH Es = 200000 MIla
HATIPATAEMAST APMATYPA

Kiacc apMaType HO MNPOYHOCTM Ha PacTsaXeHUe = A600
InarpaMMa COCTOSHMUS apMaTypsl = TpexJMHEeMNHas
PacueTHOEe CONPOTHUBJIEHME apMaTypbl pacTsaXeHMIO Rsp = 520 Mlla
PacueTHOE CONPOTUBJIEHME APMATYPBl CXaTUIO Rspc = 400 MIla
KosdpdmumenT ycioBuii paboOTH apMaType IPU PACTSIXEHUUM YSP = 1.000
KosddmumenT ycinoBui pa®oOTH apMaTyphl IPU CXATUN vyspc = 1.000
MonmyJsbp ynpyT'OCTM apMaTypbl Esp = 200000 MIla
[IlpenBapuUTEeNbHOE HalpSXeHMre osp = 440 Mlla
CTEPXHY HEHAIPSITAEMOW APMATYPH (3 mr.)

Y [mM] 2 [mm] d [mM] | Y [mm] 2 [mm] d [mM] | Y [mm]  Z [mm] d [Mmm]

50.0 50.0 10.0 | 150.0 50.0 10.0 | 250.0 50.0 10.0

CTEPXHNM HAIIPATAEMOM APMATYPH (2 mT.)

Y [mm] 2 [mm] d [mM] | Y [mMm] Z [mm] d [mm] | Y [md]  Z [Mm] d [mm]

100.0 50.0 32.0 | 200.0 50.0 32.0

BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHATPYXEHHOI'O CEYEHNA

[IponoJjibHasA cuia N = 0.0 xH
Varmbamomulyi MOMEHT BOKPYI OCu Y My = 547.00 xH '™
Vizrubanmmii MOMEHT BOKPYT OCHU Z Mz = 0.00 xH'M
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OTHOCUTEJIBHO IEHTPA XECTKOCTNM HEHAT'PYXEHHOI'O CEUYEHNMA
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[lpomoJsibHaA cuia Np = -707.7 xH
Vsrubamouuli MOMEHT BOKPYI ocu Y Mp,y = -212.32 xH'™
Vsrmbamnmmulyi MOMEHT BOKPYI' OCHU Z Mp, z 0.00 xH '™
VTEPALNVIOHHHE BHYTPEHHUE YCUIIVA
[lponoybHOE yCuUIMe N = 0.0 xH
Vsrubamoumuli MOMEHT BOKPYI Oocu Y My = 547.00 xH M
Vsrmbamnmmulyi MOMEHT BOKPYI' OCHU Z Mz = 0.00 xH '™
JTepallMOHHAasA TOYHOCTBb o) = 0.092 %
Obumee KOJIMUECTBO MUTEepaLUy i = 62
IECOPMALIVIM B HEHTPE XECTKOCTM HAT'PYXEHHOI'O CEYEHNMA
OceBas oTHocCuTenbHas IedopMaums £X = -0.000746
KpuBusHa BOKpPyI ocm Y 1/ry = 0.012514 1/m
KpuBu3Ha BOKPYI OCU Z 1/rz = 0.000000 1/m
IInomwanb PacTSAHYTOM BO0HE CEUYEeHUS At = 1260.0 cm?
[Ijomwanb CXaTOM SOHB CeUeHMS Ac = 840.0 cwm?
[NIAPAMETPH HATPYXEHHOI'O CEUYEHNMA OTHOCUTEJIBHO HEHTPA XECTKOCTU
OceBasa XeCTKOCTb Dxx 949247 xH
V3rmbBHAs XECTKOCTH BOKPYI ocu Y Dyy = 19571 xH M2
J3rmbHaa XeCTKOCTb BOKPYI OCHU Z Dzz = 6861 xH M2
XecTxOCTHL OTHOCHTEJNIBHO ocey YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 150.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 476.82 MM
CMeleHre lLeHTpa XeCTKOCTM IO ocu Y AYcC = 0.00 MM
CMemeHye LeHTPpa XeCTKOCTU IO OCHU Z AZc 126.82 MM
[IAPAMETPH EBETOHA HATPYXEHHOI'O CEUYEHNA
MaxcuManbHass OTHOCUTeJNbHas nmebopmaums B OeToHe b, max = 0.005159
MuHMMajsnbHass OTHOCMUTEeJIbHas IedopMalus B OeToOHe eb,min = -0.003476
MaxcuMaJyibHOE HaIpsaxeHue B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min -14.50 Mla
CpenHee Hanpsax. B OeToHe B pabouery yacTM CeUeHUS cb,m = -12.38 Mla
NAPAMETPH HEHAIPATAEMOM APMATYPH HATPYXKEHHOT'O CEUEHMA
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalus B apMaType £€s,max = 0.004596
MuHMMaJibHass OTHOCHTEJIbHasa OedopMalusa B apMaType €s,min 0.004596
MaxcuMaJIbHOE HAIpsSXeHMEe B apMaType os,max = 519.90 Mla
MyHMMajnbHOE HalpsXeHMe B apMaType os,min = 519.90 Mla
[IAPAMETPH HAIIPATAEMOM APMATYPH HATI'PYXEHHOI'O CEUEHNS
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalus B apMaType £€sp,max = 0.004596
MuHMMaJibHass OTHOCHTEJIbHasa ImedopMalmsa B apMaType gsp,min = 0.004596
MaxcuMaJIbHOE HAIpsSXeHMEe B apMaType osp,max = 570.52 Mlla
MyHMMaslbHOE HalpsXeHMe B apMaType osp,min = 570.52 Mla
PENEHVE
CraTyc pemeHus = HalIeHO
KonsddmureHT MCHOJIBE30BAHMUSA CXaTOoTo OeToHa kb = 0.993
KonddmumeHT MCHOJIL30BaHMA HeHaNpsaTaeMoM apMaTyphl ks = 0.306
KosdpdnumenT ynpyrom paboTeH HeHanpsaraeMoy apmaTypel ks,el = 1.000
KonddmumeHT MCHOJIL30BaHMA HaNpsaT'aeMOM apMaTyphl ksp = 0.306
KosdpduumenT ynpyrom paboTeH HanpsaraeMoM apMaTypbl ksp,el 1.915
OcTaTouHEE OedopMaluyy B HanpsAIraeMoM apMmaType
HECVYIIAA CIIOCOEHOCTH OBECIEUEHA
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3agaya 2.1: [uarpammbl — KPMBOJIMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJEJIL — IIPOYHOCTBL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE

Tun cedeHUs = NpsAMOYyT'OJIbHOE
llMprHa cedeHusa b = 300 MM
BricoTa ceueHusa h = 700 MM
IIAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
BrrumMTaHMe mjoumany 6eToHa B MecTaxX apMaTyph = 1zma

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B25

InarpaMMa COCTOAHMA OeToHa = KPUBOJIMHEMHAas
KosddmumenT BIMAHMSA TpaOueHTOB IedopMalmi vbtg = 0.907
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc = 14.50 Mla
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHmio Rbt = 1.05 Mla
KosdpdpmumenT ycijoBum paboTeH CcxaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 0.000
HauaJsbHEM MOOYJIb YHPYI'OCTM OeTOHa Eb = 30000 MIla
HEHAIIPATAEMAA APMATYPA

Kiacc apMaType HO MNPOYHOCTM Ha PacTsIXeHUe = A600

IuarpaMMa COCTOSHMUS apMaTypsl = KPMBOJIMHEMHAas
PacueTHOe CONPOTKMBIIEHME aAPMaTyPH PaCTAXESHUIO Rs = 520 Mlla
PacueTHOE CONPOTUBIIEHME APMATYPBl CXaTUIO Rsc = 400 MIla
KonddnumeHT ycyoBUM pabOTH apMaTyphl HIPM PACTIXEHUM VS = 1.000
KosdpdpuumenT ycioBum paboTH apMaTyps IPU CXaTUMN ysc = 1.000
Momynb yHPyTOCTM apMaTypH Es = 200000 MIla
HANIPATAEMAA APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PAaCTSIXEeHUEe = A600
InarpaMMa COCTOSHMS apMaTypbl = KPMUBOJIMHENHAas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rsp = 520 MIla
PacueTHOe CONPOTMBIIEHME apMaTypPBl CXaTU Rspc = 400 Mlla
KosddmurenT ycinoBmi pa®oOTH apMaTypPhl HIPM PACTSIXEHUM YSP = 1.000
KosdpduumenT ycioBum paboTH apMaType IPU CXAaTUMN yspc = 1.000
Momysnb yHPyTOCTM apMaTypH Esp = 200000 Mila
[lpeoBapuTesIbHOE HaNpSXeHUe osp = 440 Mlla
CTEPXHM HEHANPSATAEMOM APMATYPH (3 mT.)

Y [Mm] 2 [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [mma] Z [Mm] d [mm]

50.0 50.0 10.0 | 150.0 50.0 10.0 | 250.0 50.0 10.0

CTEPXHM HANPSTAEMOM APMATYPH (2 mr.)

Y [mm] Z [mv] d [mv] | Y [mm] Z [mm] d [mm] | Y [mM]  Z [Mm] d [mM]

100.0 50.0 32.0 | 200.0 50.0 32.0
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BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHIMA

CONSTRUCTIONLAB

[IpomosibHass cuia N 0.0 xH
Vsrmbamommuyi MOMEHT BOKPYI' ocu Y My = 547.00 xH '™
Vsrubamouuly MOMEHT BOKPYI OCMU Z Mz 0.00 xH M
YCUIMA OT IPEIBAPUTEJIBHOI'O HAIIPAXEHVSA APMATYPH
OTHOCUTEJIEHO HEHTPA XECTKOCTM HEHATPYXEHHOI'O CEUYEHVA
[lpomoJsibHaA cuia Np = -707.7 xH
Vsrubamoumuli MOMEHT BOKPYI Oocu Y Mp,y = -212.32 xH '™
Vsrmbamnmmulyi MOMEHT BOKPYI' OCHU Z Mp, z = 0.00 xH '™
VTEPALNVIOHHHE BHYTPEHHUE YCUIIVA
[lponoybHOE yCuUIMe N = 0.0 xH
Varubamoumuli MOMEHT BOKPYI ocu Y My = 547.00 xH M
Vsrmbanmmulyi MOMEHT BOKPYI' OCHU Z Mz = 0.00 xH '™
JTepallMOHHAsA TOYHOCTHb o) = 0.094 %
Obumee KOJIMUECTBO MUTEepaLUM i = 207
IESOPMALIVIM B HEHTPE XECTKOCTM HAT'PYXEHHOI'O CEYEHNMA
Ocepas oTHOCHUTenbHas medopMaums £xX = -0.000712
KpuBusHa BOKpyI ocu Y 1/ry = 0.012076 1/m
KpuBu3Ha BOKPYI' OCKU Z 1/rz = 0.000000 1/m
[Iomanb PacTAHYTOM SBOHE CEUYEeHUS At = 1230.0 cwm?
[Iyowank CXaTOoM BOHE CeYeHMd Ac = 870.0 cm?
INIAPAMETPH HAT'PYXEHHOT'O CEUEHMA OTHOCUTEJIBHO LEHTPA XECTKOCTU
OceBasa XeCTKOCTb Dxx 994135 kH
V3rmbBHAs XEeCTKOCTH BOKPYI ocu Y Dyy = 20631 xH -m?
J3rmbHaa XeCTKOCTb BOKPYI OCHU Z Dzz 7171 xH - M2
XecTxkOCTHL OTHOCUTENBHO ocey YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 150.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 470.85 MM
CMeleHre lLeHTpa XeCTKOCTM IO ocu Y AYcC = 0.00 MM
CMemeHye LeHTPpa XeCTKOCTU II0 OCHU Z AZc 120.85 MM
[IAPAMETPH BETOHA HATPYXEHHOI'O CEUYEHNA
MaxcuMasibHass OTHOCUTeJNbHasa nmebopmanums B OeToHe £b, max 0.004914
MyHMMasnbHass OTHOCUTeJNIbHasa IedopMalus B OeToHe e¢b,min = -0.003419
MaxcuMaJyibHOE HaIpsxeHMe B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe ob,min -14.50 Mla
CpenHee Hanpsax. B OeToHe B pabouey yacTM CeUeHUS cb,m = -12.08 Mla
NAPAMETPH HEHAIPATAEMOM APMATYPH HATPYXKEHHOT'O CEUEHMA
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalus B apMaType €s,max = 0.004370
MyHMMaJibHass OTHOCUTeJNIbHas medbopMaums B apMaType €s,min = 0.004370
MakcuMaJlbHOE HalpsXeHue B apMaType os,max 512.51 Mla
MyHMMAaJIbHOE HAIPSXEeHMEe B apMaType os,min = 512.51 Mla
MAPAMETPH HANPSTAEMOM APMATYPH HATPYXEHHOI'O CEUEHNSI
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalms B apMaType £€sp,max = 0.004370
MyHMMasnbHass OTHOCUTeJNIbHas IedbopMauus B apMaType €sp,min = 0.004370
MaxcuMaJibHOE HaIpSXeHue B apMaType osp,max = 578.10 Mla
MmHMMasibHOE HalpsSXeHMEe B apMaType osp,min = 578.10 MIla
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CONSTRUCTIONLAB

CraTyc pelleHuda

KoododpuiumeHT MCIONIB30BAHMUS CXaTOT'o OeTOoHa kb
KooddmumeHT MCNOJIb30BaHMS HeHANpST'aeMOM apMaTypbl ks
KosdduumenT ynpyrom paboOTE HeHanpsaraeMoy apMmMaTypel ks,el
KoodpdmumeHT MCNOJIB30BaHMSA HanparaeMoM apMaTyphl ksp
KosdduumenT ynpyrom paboTe HanpsaraeMoM apMaTyph ksp,el

OcTaTouHEle HebopMalMy B HaOpsATaeMOlV apMaType

HECYIIAA CIOCOBHOCTBL OBECIIEUEHA

HDHEPE"—EHGB CEeEUSHME 2DAeMEHTa
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3agaya 2.2 Hecyuwaa cnocobHocTb narnbaemoro X.6. anemeHTa NpPAMOYro/b-

HOro ceyeHun (paspyLLeHmne no ckatomy 6eToHy)

McTouHMK: PacueT npeaBapuTe/ibHO HaMPAXKEHHbIX Ke1e306eTOHHbIX KOHCTPYKLMIA: MeTo-
Anyeckoe nocobue / PAY «dLIC». M. MuHctpoi Poccuun, 2015 [4].

Mpumep pacyeta — Ne 3.

UcxoaHble gaHHble: Xene306eTOHHbIN 31eMeHT NPAMOYFrONbHOIO CeYeHMA C pa3mepamm
b =300 mm, h =700 mm, a = 60 mm, a’ = 30 mm:

e OEeTOH TAXKeNbl Knacca no NPOYHOCTU Ha cxKaTue B30;

e HeHanparaemas apmatypa B pacTaHyTol 30He 2(10 AH600C;

e Hanparaemas apmaTypa B pacTaHyToM 30He 4032 AH600C;

e Hanparaemas apmaTypa B cxkaToi 3oHe 216 AH600C;

® npeaBapuTe/ibHOE HaNpAXeHWe ¢ y4eTOM BCEX NOTEPb O, = 485 Mla.

MonHbI nsrnbatowmnin momeHT Mgy, = 790 KH-m, B TOM Yncne OT MOCTOAHHbIX U OJINTE/bHbIX

Harpy3ok M; = 750 kH-m.

Pe3yana'r: Hecyuw,an cnocobHocTb obecneyeHa.

CpaBHeHMe pe3ynbTaToB pacyeTa

Ean.

NDM npu ncnonb3osaHum auarpamm?:

Mapametp UCcTOYHUK
Usm. KPUBO/IMHENHBIX | KYCOYHO-NUHENHbIX

MpeaenbHbI nsrnbatowmin
MOMEHT M), o, NPV AEACTBUM KH-m 792,4 829/ +4,6 % 851/+7,4%
nonHoM Harpysku Y
MpeaenbHbI n3rnbatowmia
MOMEHT M,,;; ; Npu AeincTemm

ule,l PV A KH-Mm 758,2 780/+2,9 % 806/ +6,3 %
MOCTOAHHbIX U AANTENbHbIX
Harpy3ok (M
Hecywasa cnocobHocTb - obecneyeHa obecneyeHa obecneyeHa

1. I'Ipvl nposegeHMnN pacyeTos n3rmbaembix 3/1€MeHTOB HEO6X0,CI,VIMO AHaMN3NPOBATb XKECTKOCTHbIE XapPaKTEPUCTUKU

HarpysKeHHbIX ceyeHuin Bo nsbexaHme ypesmepHoro pocra nporn6os (ocobeHHo A5 c1aboapMUPOBaHHbIX 1EMEH-

TOB).

2. B pacyeTbl BBeAeHa H6a3oBas apmaTtypa Kaacca no NPoYHOCTM Ha pacTaxkeHme A600. MNMepexon K apmaTtype Kaacca

AH600C ocyuiecTBneH Npy NOMOLWM 0606LeHHbIX KO3QPUUMEHTOB YCI0BMIA PaboTbl apmaTypbl Ys =Yg, = 1,0769.
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3agaya 2.2: [uarpammbl — KYCOUHO-/IMHEMHble (KpaTKOBpeMeHHble Harpy3Kku)
HEJIMHEVHAS JEOOPMALIVIOHHAA MOIEJIB — IIPOYHOCTBH

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CIl 63.13330.2018. BeToHHBE U XeJIe300€TOHHEE KOHCTPYKUUM. OCHOBHBIE I1OJIOXEHUSI

CEUYEHNE

Tun cedeHUs = NpsAMOYyT'OJIbHOE
llMprHa cedeHusa b = 300 MM
BricoTa ceudeHUs h = 700 MM
I[IAPAMETPH

Croco6 pelueHuda = UTEepPaTUBHLIN
BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1za

BETOH

Kitacc GeToHa MO MNPOYHOCTM Ha CXaTue = B30

InarpaMMa COCTOAHMA OeToHa = TpexJMHeMHas
PacueTHOEe CONPOTUBJIEHME OEeTOHA OCEBOMY CXAaTUIO Rbc = 17.00 MIa
PacueTHOe CONPOTMUBIJIEHME OeTOHa OCEBOMYy pacTssxeHuio Rbt = 1.15 Mla
KosddmumenT ycioBuy paboTel CxXaToTr'o OeToHa vbc = 1.000
KosdpdpmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 0.000
HayvaJbHEM MOOYJIb yNPyI'OCTM OeTOHAa Eb = 32500 MIla
HEHAIIPATAEMAS APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PaCTsIXEeHUEe = A600

InarpaMMa COCTOSHMS apMaTypbl = TpexJMHENHas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rs = 520 MIla
PacueTHOe CONPOTMBIIEHME aApPMaTyYPBl CXaTU Rsc = 400 Mlla
KosdduumenT ycioBuM paboOTH apMaTypsl NIPM PACTAXEHUM VS = 1.077
KosdpdpuumenT ycioBum paboTH apMaTypH IPU CXAaTUMN ysc = 1.077
Momynb yHpyT'OCTM apMaTypH Es = 200000 MIla
HANIPATAEMAA APMATYPA

Kiacc apMaType HO MNPOYHOCTM Ha PacTsaXeHUe = A600

InarpaMMa COCTOSHMUS apMaTypsl = TpexJMHEeMNHas
PacueTHOEe CONPOTHUBJIEHME apMaTypbl pacTsaXeHMIO Rsp = 520 Mlla
PacueTHOE CONPOTUBJIEHME APMATYPBl CXaTUIO Rspc = 400 MIla
KondduumeHT ycyoBUM pabOTH apMaTyphl IPM PACTSIXEHUM YSP = 1.077
KosdpduumenT yciyoBum paboOTH apMaTyphl NPU CXaTUN yspc = 1.077
MonmyJsbp ynpyT'OCTM apMaTypbl Esp = 200000 MIla
[IlpenBapuUTEeNbHOE HalpSXeHMre osp = 485 Mlla
CTEPXHY HEHAIPSTAEMOW APMATYPH (2 mr.)

Y [mM] 2 [mm] d [mM] | Y [mm] 2 [mm] d [mM] | Y [mm]  Z [mm] d [Mmm]

30.0 60.0 10.0 | 270.0 60.0 10.0
CTEPXHNM HAIIPATAEMOM APMATYPH (6 mT.)
Y [mm] 2 [mm] d [mM] | Y [mMm] Z [mm] d [mm] | Y [md]  Z [Mm] d [mm]

80.0 60.0 32.0 | 112.0 60.0 32.0 | 188.0 60.0 32.0
220.0 60.0 32.0 | 80.0 670.0 16.0 | 220.0 670.0 16.0
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BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHIMA

[IpomosibHass cuia N = 0.0 xH
Vsrmbamommuyi MOMEHT BOKPYI' ocu Y My = 851.00 xH '™
Vsrubamouuly MOMEHT BOKPYI OCMU Z Mz = 0.00 xH M

YCUIIMA OT IPEIBAPUTEJIBHOI'O HAIPAXEHNVA APMATYPH
OTHOCUTEJIEHO IEHTPA XECTKOCTNM HEHAT'PYXEHHOI'O CEUYEHNMA

[lpomoJybHaS cuia Np = -1755.3 H
Vsrubamoumuli MOMEHT BOKPYI Oocu Y Mp,y = -390.06 xH '™
Vsrmbamnmmulyi MOMEHT BOKPYI' OCHU Z Mp, z = 0.00 xH '™

VTEPAINVIOHHEE BHYTPEHHUE YCUJIVA

[lponoybHOE yCuUIMe N = 0.0 xH
Varubamoumuli MOMEHT BOKPYI ocu Y My = 851.00 xH '™
Vsrmbanmmulyi MOMEHT BOKPYI' OCHU Z Mz = 0.00 xH '™
JTepallMOHHAsA TOYHOCTHb o) = 0.099 %
Obumee KOJIMUECTBO MUTEepaLUM i = 48

OEQOPMAINVN B IEHTPE XECTKOCTU HATPYXEHHOI'O CEUYEHNMA

Ocepas oTHOCHUTenbHas medopMaums £xX = -0.001024

KpuBusHa BOKPYT ocu Y 1/ry = 0.008582 1/m
KpuBu3Ha BOKPYI' OCKU Z 1/rz = 0.000000 1/m
[Iomanb PacTAHYTOM SBOHE CEUYEeHUS At = 870.0 cwm?
IInomwanb CXAaToOM BOHBI CeUeHUd Ac = 1230.0 cwm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasa XeCTKOCTb Dxx = 1713426 xH
V3rmbBHAs XEeCTKOCTH BOKPYI ocu Y Dyy = 41887 xH -m?
J3rmbHaa XeCTKOCTb BOKPYI OCHU Z Dzz = 12391 xH M2
XecTxkOCTHL OTHOCUTENBHO ocey YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 150.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 407.81 MM
CMeleHre lLeHTpa XeCTKOCTM IO ocu Y AYcC = 0.00 MM
CMeleHre LEeHTpa XeCTKOCTM IO OCU Z ANZc = 57.81 MM
[IAPAMETPH BETOHA HATPYXEHHOI'O CEUYEHNA
MaxcuMasibHass OTHOCUTeJNbHasa nmebopmanums B OeToHe b, max = 0.002432
MyHMMasnbHass OTHOCUTeJNIbHasa IedopMalus B OeToHe e¢b,min = -0.003489
MaxcuMaJyibHOE HaIpsxeHMe B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -17.00 Mla
CpenHee Hamnpsx. B OeToHe B pabouey 4acTM CeUeHUS ob,m = -14.37 Mla
NAPAMETPH HEHAIPATAEMOM APMATYPH HATPYXKEHHOT'O CEUEHMA
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalus B apMaType €s,max = 0.001960
MyHMMaJibHass OTHOCUTeJNIbHas medbopMaums B apMaType €s,min = 0.001960
MaxkcuMasnibHOE HalpsXeHMe B apMaType Oos,max = 392.09 Mla
MyHMMAaJIbHOE HAIPSXEeHMEe B apMaType os,min = 392.09 Mla
MAPAMETPH HANPSTAEMOM APMATYPH HATPYXEHHOI'O CEUEHNSI
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalms B apMaType £€sp,max = 0.001960
MyHMMasnbHass OTHOCUTeJNIbHas IedbopMauus B apMaType gsp,min = -0.003275
MaxcuMaJIbHOE HAIpsSXeHMe B apMaType osp,max = 549.81 Mla
MmHMMasibHOE HalpsSXeHMEe B apMaType osp,min = -169.92 Mlla
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CraTyc pelleHuda

KoododpuiumeHT MCIONIB30BAHMUS CXaTOT'o OeTOoHa kb
KooddmumeHT MCNOJIb30BaHMS HeHANpST'aeMOM apMaTypbl ks
KosdduumenT ynpyrom paboOTE HeHanpsaraeMoy apMmMaTypel ks,el
KoodpdmumeHT MCNOJIB30BaHMSA HanparaeMoM apMaTyphl ksp
KosdduumenT ynpyrom paboTe HanpsaraeMoM apMaTyph ksp,el
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3agaya 2.2: [uarpammbl — KPMBOJIMHENHDbIE (KPaTKOBPEMEHHbIe Harpy3Kku)
HEJIMHEVHAS JEOOPMALIVIOHHAA MOIEJIB — IIPOYHOCTBH

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE
Tun cedeHUs = NpsAMOYyT'OJIbHOE
llMprHa cedeHusa b = 300 MM
BricoTa ceueHusa h = 700 MM
IIAPAMETPH
Croco6 peueHusa = UTEepPaTUBHLIN
BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1zma
BETOH
Kitacc GeToHa IO MNPOYHOCTM Ha CXaTue = B30
InarpaMMa COCTOAHMA OeToHa = KPUBOJIMHEMHAas
KosddmumenT BIMAHMSA TpaOueHTOB IedopMalmi vbtg = 1.000
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc = 17.00 Mlla
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHmio Rbt = 1.15 Mla
KosdpdpmumenT ycijoBum paboTeH CcxaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 0.000
HauaJsbHEM MOOYJIb YHPYI'OCTM OeTOHa Eb = 32500 MIla
HEHAIIPATAEMAA APMATYPA
Kiacc apMaType HO MNPOYHOCTM Ha PacTsIXeHUe = A600
IuarpaMMa COCTOSHMUS apMaTypsl = KPMBOJIMHEMHAas
PacueTHOe CONPOTKMBIIEHME aAPMaTyPH PaCTAXESHUIO Rs = 520 Mlla
PacueTHOE CONPOTUBIIEHME APMATYPBl CXaTUIO Rsc = 400 MIla
KonddnumeHT ycyoBUM pabOTH apMaTyphl HIPM PACTIXEHUM VS = 1.077
KondduumeHT ycyoBUM paboOTH apMaTyphl HNPM CXaTUM ysc = 1.077
Momynb yHPyTOCTM apMaTypH Es = 200000 MIla
HANIPATAEMAA APMATYPA
Kilacc apMaTypel IO NPOYHOCTM Ha PAaCTSIXEeHUEe = A600
InarpaMMa COCTOSHMS apMaTyphl = KPMUBOJIMHENHAas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rsp = 520 MIla
PacueTHOe CONPOTMBIIEHME apMaTypPBl CXaTU Rspc = 400 Mlla
KosdpduumenT ycyioBuir pabOTH apMaType IPM PACTSIXEHUM YSP = 1.077
KondduumeHT ycyoBuM paboOTH apMaTyphl HPM CXaTUN yspc = 1.077
Momysnb yHPyTOCTM apMaTypH Esp = 200000 Mila
[lpenBapmUTesIbHOE HalpsaxXeHUe osp = 485 Mlla
CTEPXHM HEHANPSTAEMOM APMATYPH (2 mT.)
Y [Mm] 2 [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [mma] Z [Mm] d [mm]
30.0 60.0 10.0 | 270.0 60.0 10.0
CTEPXHM HANPSTAEMOM APMATYPH (6 mr.)
Y [mm] Z [mv] d [mv] | Y [mm] Z [mm] d [mm] | Y [mM]  Z [Mm] d [mM]
80.0 60.0 32.0 | 112.0 60.0 32.0 | 188.0 60.0 32.0
220.0 60.0 32.0 | 80.0 670.0 16.0 | 220.0 670.0 16.0
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BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHIMA

[IpomosibHass cuia N = 0.0 xH
Vsrmbamommuyi MOMEHT BOKPYI' ocu Y My = 829.00 xH '™
Vsrubamouuly MOMEHT BOKPYI OCMU Z Mz = 0.00 xH M

YCUIIMA OT IPEIBAPUTEJIBHOI'O HAIPAXEHNVA APMATYPH
OTHOCUTEJIEHO IEHTPA XECTKOCTNM HEHAT'PYXEHHOI'O CEUYEHNMA

[lpomoJybHaS cuia Np = -1755.3 H
Vsrubamoumuli MOMEHT BOKPYI Oocu Y Mp,y = -390.06 xH '™
Vsrmbamnmmulyi MOMEHT BOKPYI' OCHU Z Mp, z = 0.00 xH '™

VTEPAINVIOHHEE BHYTPEHHUE YCUJIVA

[lponoybHOE yCuUIMe N = 0.0 xH
Varubamoumuli MOMEHT BOKPYI ocu Y My = 829.00 xH M
Vsrmbanmmulyi MOMEHT BOKPYI' OCHU Z Mz = 0.00 xH '™
JTepallMOHHAsA TOYHOCTHb o) = 0.093 %
Obumee KOJIMUECTBO MUTEepaLUM i = 122

OEQOPMAINVN B IEHTPE XECTKOCTU HATPYXEHHOI'O CEUYEHNMA

Ocepas oTHOCHUTenbHas medopMaums £xX = -0.000986

KpuBusHa BOKPYT ocu Y 1/ry = 0.008190 1/m
KpuBu3Ha BOKPYI' OCKU Z 1/rz = 0.000000 1/m
[Iomanb PacTAHYTOM SBOHE CEUYEeHUS At = 810.0 cwm?
IInomwanb CXAaToOM BOHBI CeUeHUd Ac = 1290.0 cwm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasa XeCTKOCTb Dxx = 1780915 xH
V3rmbBHAs XEeCTKOCTH BOKPYI ocu Y Dyy = 45346 H -m?
J3rmbHaa XeCTKOCTb BOKPYI OCHU Z Dzz = 12774 xH - M2
XecTxkOCTHL OTHOCUTENBHO ocey YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 150.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 388.49 MM
CMeleHre lLeHTpa XeCTKOCTM IO ocu Y AYcC = 0.00 MM
CMemeHye LeHTPpa XeCTKOCTU II0 OCHU Z AZc = 38.49 MM
[IAPAMETPH BETOHA HATPYXEHHOI'O CEUYEHNA
MaxcuMasibHass OTHOCUTeJNbHasa nmebopmanums B OeToHe b, max = 0.002155
MyHMMasnbHass OTHOCUTeJNIbHasa IedopMalus B OeToHe e¢b,min = -0.003496
MaxcuMaJyibHOE HaIpsxeHMe B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -17.00 Mla
CpenHee Hanpsax. B OeToHe B pabouey yacTM CeUeHUS cb,m = -14.39 Mla
NAPAMETPH HEHAIPATAEMOM APMATYPH HATPYXKEHHOT'O CEUEHMA
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalus B apMaType €s,max = 0.001705
MyHMMaJibHass OTHOCUTeJNIbHas medbopMaums B apMaType €s,min = 0.001705
MaxkcuMasnibHOE HalpsXeHMe B apMaType Oos,max = 340.93 Mla
MyHMMAaJIbHOE HAIPSXEeHMEe B apMaType os,min = 340.93 Mlla
MAPAMETPH HANPSTAEMOM APMATYPH HATPYXEHHOI'O CEUEHNSI
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalms B apMaType £€sp,max = 0.001705
MyHMMasnbHass OTHOCUTeJNIbHas IedbopMauus B apMaType gsp,min = -0.003291
MakcyMayibHOE HalnpsSXeHMe B apMaType osp,max = 561.92 MIla
MyHMMaJIbHOE HallpAXeHMe B apMaType osp,min = -27.84 Mlla
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CraTyc pelleHuda

KoododpuiumeHT MCIONIB30BAHMUS CXaTOT'o OeTOoHa kb
KooddmumeHT MCNOJIb30BaHMS HeHANpST'aeMOM apMaTypbl ks
KosdduumenT ynpyrom paboOTE HeHanpsaraeMoy apMmMaTypel ks,el
KoodpdmumeHT MCNOJIB30BaHMSA HanparaeMoM apMaTyphl ksp
KosdduumenT ynpyrom paboTe HanpsaraeMoM apMaTyph ksp,el

OcTaTouHEle HebopMalMy B HaOpsATaeMOlV apMaType
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3apaua 2.2: [uarpammbl — KYCOYHO-IMHENHbIe (NOCTOAHHbIE U AAUTE/NIbHDbIE Harpy3Ku)
HEJIMHEVHAS JEOOPMALIVIOHHAA MOIEJIB — IJIMTEJIBHAA [TPOYHOCTBH

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CIl 63.13330.2018. BeToHHBE U XeJIe300€TOHHEE KOHCTPYKUUM. OCHOBHBIE I1OJIOXEHUSI

CEUYEHNE

Tun cedeHUs = NpsAMOYyT'OJIbHOE

llMprHa cedeHusa b = 300 MM

BricoTa ceudeHUs h = 700 MM

I[IAPAMETPH

Croco6 pelueHuda = UTEepPaTUBHLIN

BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1za

BETOH

Kitacc GeToHa MO MNPOYHOCTM Ha CXaTue = B30

InarpaMMa COCTOAHMA OeToHa = TpexJMHeMHas

PacueTHOEe CONPOTUBJIEHME OEeTOHA OCEBOMY CXAaTUIO Rbc = 17.00 MIa

PacueTHOe CONPOTMUBIJIEHME OeTOHa OCEBOMYy pacTssxeHuio Rbt = 1.15 Mla

KosddmumenT ycioBuy paboTel CxXaToTr'o OeToHa vbc = 0.900

KosdpdpmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 0.000

HayvaJbHEM MOOYJIb yNPyI'OCTM OeTOHAa Eb = 32500 MIla

HEHAIIPATAEMAS APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PaCTsIXEeHUEe = A600

InarpaMMa COCTOSHMS apMaTypbl = TpexJMHENHas

PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rs = 520 MIla

PacueTHOe CONPOTMBIIEHME aApPMaTyYPBl CXaTU Rsc = 400 Mlla

KosdduumenT ycioBuM pabOTH apMaTypsl IPM PAaCTAXEHUM VS = 1.077

KosdpdpuumenT ycioBum paboTH apMaTypH IPU CXAaTUMN ysc = 1.077

Momynb yHpyT'OCTM apMaTypH Es = 200000 MIla

HANIPATAEMAA APMATYPA

Kiacc apMaType HO MNPOYHOCTM Ha PacTsaXeHUe = A600

InarpaMMa COCTOSHMUS apMaTypsl = TpexJMHEeMNHas

PacueTHOEe CONPOTHUBJIEHME apMaTypbl pacTsaXeHMIO Rsp = 520 Mlla

PacueTHOE CONPOTUBJIEHME APMATYPBl CXaTUIO Rspc = 400 MIla

KondduumeHT ycyoBUM pabOTH apMaTyphl IPM PACTSIXEHUM YSP = 1.077

KosdpduumenT yciyoBum paboOTH apMaTyphl NPU CXaTUN yspc = 1.077

MonmyJsbp ynpyT'OCTM apMaTypbl Esp = 200000 MIla

[IlpenBapuUTEeNbHOE HalpSXeHMre osp = 485 Mlla

CTEPXHY HEHAIPSTAEMOW APMATYPH (2 mr.)

Y [mM] 2 [mm] d [mM] | Y [mm] 2 [mm] d [mM] | Y [mm]  Z [mm] d [Mmm]
30.0 60.0 10.0 | 270.0 60.0 10.0

CTEPXHNM HAIIPATAEMOM APMATYPH (6 mT.)

Y [mm] 2 [mm] d [mM] | Y [mMm] Z [mm] d [mm] | Y [md]  Z [Mm] d [mm]

80.0 60.0 32.0 | 112.0 60.0 32.0 | 188.0 60.0 32.0
220.0 60.0 32.0 | 80.0 670.0 16.0 | 220.0 670.0 16.0
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BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHIMA

[IpomosibHass cuia N = 0.0 xH
Vsrmbamommuyi MOMEHT BOKPYI' ocu Y My = 806.00 xH '™
Vsrubamouuly MOMEHT BOKPYI OCMU Z Mz = 0.00 xH M

YCUIIMA OT IPEIBAPUTEJIBHOI'O HAIPAXEHNVA APMATYPH
OTHOCUTEJIEHO IEHTPA XECTKOCTNM HEHAT'PYXEHHOI'O CEUYEHNMA

[lpomoJybHaS cuia Np = -1755.3 H
Vsrubamoumuli MOMEHT BOKPYI Oocu Y Mp,y = -390.06 xH '™
Vsrmbamnmmulyi MOMEHT BOKPYI' OCHU Z Mp, z = 0.00 xH '™

VTEPAINVIOHHEE BHYTPEHHUE YCUJIVA

[lponoybHOE yCuUIMe N = 0.0 xH
Varubamoumuli MOMEHT BOKPYI ocu Y My = 806.00 xH M
Vsrmbanmmulyi MOMEHT BOKPYI' OCHU Z Mz = 0.00 xH '™
JTepallMOHHAsA TOYHOCTHb o) = 0.070 %
Obumee KOJIMUECTBO MUTEepaLUM i = 51

OEQOPMAINVN B IEHTPE XECTKOCTU HATPYXEHHOI'O CEUYEHNMA

Ocepas oTHOCHUTenbHas medopMaums £xX = -0.001035

KpuBmsHa BOKPYT ocu Y 1/ry = 0.007976 1/m
KpuBu3Ha BOKPYI' OCKU Z 1/rz = 0.000000 1/m
[Iomanb PacTAHYTOM SBOHE CEUYEeHUS At = 780.0 cm?
IInomwanb CXAaToOM BOHBI CeUeHUd Ac = 1320.0 cwm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasa XeCTKOCTb Dxx = 1695387 xH
V3rmbBHAs XEeCTKOCTH BOKPYI ocu Y Dyy = 44121 xH -m?
J3rmbHaa XeCTKOCTb BOKPYI OCHU Z Dzz = 12226 xH M2
XecTxkOCTHL OTHOCUTENBHO ocey YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 150.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 386.49 MM
CMeleHre lLeHTpa XeCTKOCTM IO ocu Y AYcC = 0.00 MM
CMemeHye LeHTPpa XeCTKOCTU II0 OCHU Z AZc = 36.49 MM
[IAPAMETPH BETOHA HATPYXEHHOI'O CEUYEHNA
MaxcuMasibHass OTHOCUTeJNbHasa nmebopmanums B OeToHe b, max = 0.002007
MyHMMasnbHass OTHOCUTeJNIbHasa IedopMalus B OeToHe e¢b,min = -0.003496
MaxcuMaJyibHOE HaIpsxeHMe B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -15.30 Mla
CpenHee Hanpsax. B OeToHe B pabouey yacTM CeUeHUS cb,m = -13.05 Mla
NAPAMETPH HEHAIPATAEMOM APMATYPH HATPYXKEHHOT'O CEUEHMA
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalus B apMaType €s,max = 0.001569
MyHMMaJibHass OTHOCUTeJNIbHas medbopMaums B apMaType €s,min = 0.001569
MakcuMaJIbHOE HalpsXeHMe B apMaType os,max = 313.72 Mla
MyHMMAaJIbHOE HAIPSXEeHMEe B apMaType os,min = 313.72 Mla
MAPAMETPH HANPSTAEMOM APMATYPH HATPYXEHHOI'O CEUEHNSI
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalms B apMaType £€sp,max = 0.001569
MyHMMasnbHass OTHOCUTeJNIbHas IedbopMauus B apMaType gsp,min = -0.003296
MaxcuMaJibHOE HaIpSXeHue B apMaType osp,max = 540.18 Mla
MyHMMaJIbHOE HallpAXeHMe B apMaType osp,min = -174.29 Mlla
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CraTyc pelleHuda

KoododpuiumeHT MCIONIB30BAHMUS CXaTOT'o OeTOoHa kb
KooddmumeHT MCNOJIb30BaHMS HeHANpST'aeMOM apMaTypbl ks
KosdduumenT ynpyrom paboOTE HeHanpsaraeMoy apMmMaTypel ks,el
KoodpdmumeHT MCNOJIB30BaHMSA HanparaeMoM apMaTyphl ksp
KosdduumenT ynpyrom paboTe HanpsaraeMoM apMaTyph ksp,el
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3agaua 2.2: [uarpammbl — KPUBOIMHeElHbIE (MOCTOSAAHHDbIE U A/IUTENbHbIE Harpy3Ku)
HEJIMHEVHAS JEOOPMALIVIOHHAA MOIEJIB — IJIMTEJIBHAA [TPOYHOCTBH

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE
Tun cedeHUs = NpsAMOYyT'OJIbHOE
llMprHa cedeHusa b = 300 MM
BricoTa ceueHusa h = 700 MM
IIAPAMETPH
Croco6 peueHusa = UTEepPaTUBHLIN
BrrumTaHMe mioumany 6eToHa B MecTaxX apMaTyph = 1zma
BETOH
Kitacc GeToHa IO MNPOYHOCTM Ha CXaTue = B30
InarpaMMa COCTOAHMA OeToHa = KPUBOJIMHEMHAas
KosddmumenT BIMAHMSA TpaOueHTOB IedopMalmi vbtg = 1.000
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc = 17.00 Mlla
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMYy pacTsaxeHmio Rbt = 1.15 Mla
KosdpdpmumenT ycijoBum paboTeH CcxaToro OeTOHa vbc = 0.900
KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 0.000
HauaJsbHEM MOOYJIb YHPYI'OCTM OeTOHa Eb = 32500 MIla
HEHAIIPATAEMAA APMATYPA
Kiacc apMaType HO MNPOYHOCTM Ha PacTsIXeHUe = A600
IuarpaMMa COCTOSHMUS apMaTypsl = KPMBOJIMHEMHAas
PacueTHOe CONPOTKMBIIEHME aAPMaTyPH PaCTAXESHUIO Rs = 520 Mlla
PacueTHOE CONPOTUBIIEHME APMATYPBl CXaTUIO Rsc = 400 MIla
KonddnumeHT ycyoBuM pabOTH apMaTyphl IPM PaCTSIXeHUM VS = 1.077
KondduumeHT ycyoBUM paboOTH apMaTyphl HNPM CXaTUM ysc = 1.077
Momynb yHPyTOCTM apMaTypH Es = 200000 MIla
HANIPATAEMAA APMATYPA
Kilacc apMaTypel IO NPOYHOCTM Ha PAaCTSIXEeHUEe = A600
InarpaMMa COCTOSHMS apMaTyphl = KPMUBOJIMHENHAas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rsp = 520 MIla
PacueTHOe CONPOTMBIIEHME apMaTypPBl CXaTU Rspc = 400 Mlla
KosdpduumenT ycyioBuir pabOTH apMaType IPM PACTSIXEHUM YSP = 1.077
KondduumeHT ycyoBuM paboOTH apMaTyphl HPM CXaTUN yspc = 1.077
Momysnb yHPyTOCTM apMaTypH Esp = 200000 Mila
[lpenBapmUTesIbHOE HalpsaxXeHUe osp = 485 Mlla
CTEPXHM HEHANPSTAEMOM APMATYPH (2 mT.)
Y [Mm] 2 [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [mma] Z [Mm] d [mm]
30.0 60.0 10.0 | 270.0 60.0 10.0
CTEPXHM HANPSTAEMOM APMATYPH (6 mr.)
Y [mm] Z [mv] d [mv] | Y [mm] Z [mm] d [mm] | Y [mM]  Z [Mm] d [mM]
80.0 60.0 32.0 | 112.0 60.0 32.0 | 188.0 60.0 32.0
220.0 60.0 32.0 | 80.0 670.0 16.0 | 220.0 670.0 16.0
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BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHIMA

[IpomosibHass cuia N = 0.0 xH
Vsrmbamommuyi MOMEHT BOKPYI' ocu Y My = 780.00 xH '™
Vsrubamouuly MOMEHT BOKPYI OCMU Z Mz = 0.00 xH M

YCUIIMA OT IPEIBAPUTEJIBHOI'O HAIPAXEHNVA APMATYPH
OTHOCUTEJIEHO IEHTPA XECTKOCTNM HEHAT'PYXEHHOI'O CEUYEHNMA

[lpomoJybHaS cuia Np = -1755.3 H
Vsrubamoumuli MOMEHT BOKPYI Oocu Y Mp,y = -390.06 xH '™
Vsrmbamnmmulyi MOMEHT BOKPYI' OCHU Z Mp, z = 0.00 xH '™

VTEPAINVIOHHEE BHYTPEHHUE YCUJIVA

[lponoybHOE yCuUIMe N = 0.0 xH
Varubamoumuli MOMEHT BOKPYI ocu Y My = 780.00 xH M
Vsrmbanmmulyi MOMEHT BOKPYI' OCHU Z Mz = 0.00 xH '™
JTepallMOHHAsA TOYHOCTHb o) = 0.099 %
Obumee KOJIMUECTBO MUTEepaLUM i = 124

OEQOPMAINVN B IEHTPE XECTKOCTU HATPYXEHHOI'O CEUYEHNMA

Ocepas oTHOCHUTenbHas medopMaums £xX = -0.000986

KpuBmsHa BOKPYT ocu Y 1/ry = 0.007623 1/m
KpuBu3Ha BOKPYI' OCKU Z 1/rz = 0.000000 1/m
[Iomanb PacTAHYTOM SBOHE CEUYEeHUS At = 720.0 cm?
IInomwanb CXAaToOM BOHBI CeUeHUd Ac = 1380.0 cwm?

IIAPAMETPH HATPYXEHHOI'O CEYEHNMA OTHOCUTEJIBHO LEHTPA XECTKOCTU

OceBasa XeCTKOCTb Dxx = 1779320 xH
V3rmbBHAs XEeCTKOCTH BOKPYI ocu Y Dyy = 47143 H -m?
J3rmbHaa XeCTKOCTb BOKPYI OCHU Z Dzz = 12728 xH M2
XecTxkOCTHL OTHOCUTENBHO ocey YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 150.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 367.40 MM
CMeleHre lLeHTpa XeCTKOCTM IO ocu Y AYcC = 0.00 MM
CMeleHre LEeHTpa XeCTKOCTM IO OCU Z ANZc = 17.40 MM
[IAPAMETPH BETOHA HATPYXEHHOI'O CEUYEHNA
MaxcuMasibHass OTHOCUTeJNbHasa nmebopmanums B OeToHe b, max = 0.001776
MyHMMasnbHass OTHOCUTeJNIbHasa IedopMalus B OeToHe e¢b,min = -0.003484
MaxcuMaJyibHOE HaIpsxeHMe B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -15.30 Mla
CpenHee Hanpsax. B OeToHe B pabouey yacTM CeUeHUS cb,m = -13.07 Mla
NAPAMETPH HEHAIPATAEMOM APMATYPH HATPYXKEHHOT'O CEUEHMA
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalus B apMaType €s,max = 0.001357
MyHMMaJibHass OTHOCUTeJNIbHas medbopMaums B apMaType €s,min = 0.001357
MakcuMaJlbHOE HalpsXeHue B apMaType Oos,max = 271.40 Mla
MyHMMAaJIbHOE HAIPSXEeHMEe B apMaType os,min = 271.40 Mla
MAPAMETPH HANPSTAEMOM APMATYPH HATPYXEHHOI'O CEUEHNSI
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalms B apMaType £€sp,max = 0.001357
MyHMMasnbHass OTHOCUTeJNIbHas IedbopMauus B apMaType gsp,min = -0.003293
MaxcuMaJIbHOE HAIpsSXeHMe B apMaType osp,max = 549.50 Mla
MmHMMasibHOE HalpsSXeHMEe B apMaType osp,min = -28.30 MIla
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CraTyc pelleHuda

KoododpuiumeHT MCIONIB30BAHMUS CXaTOT'o OeTOoHa kb
KooddmumeHT MCNOJIb30BaHMS HeHANpST'aeMOM apMaTypbl ks
KosdduumenT ynpyrom paboOTE HeHanpsaraeMoy apMmMaTypel ks,el
KoodpdmumeHT MCNOJIB30BaHMSA HanparaeMoM apMaTyphl ksp
KosdduumenT ynpyrom paboTe HanpsaraeMoM apMaTyph ksp,el

HECYIIAA CIOCOBHOCTL OBECIIEUEHA
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HDHEPET-IHC:-E CeUweHME 2JIeMeHTa

NDM R1 - PykoBoAcCTBO Nnonb3oBaTens

BepudurKaumMoHHble 3aaa4n

= HaMIEeHO

0.

[eoNeNeNe]

995

.090
.485
.090
.823

162 /191



CONSTRUCTIONLAB
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470 0 +560
rsp (1= |
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3aga4a 2.3 TpewmnHOCTOMKOCTb MHOTOMYCTOTHOM NANTbI MEPEKPbITUSA

McTouHMK: PacueT npeaBapuTe/IbHO HaNPAXKEHHbIX Xene306eTOHHbIX KOHCTPYKLUMIA: MEeTo-
Andeckoe nocobue / GAY «dLC». M. MuHctpoit Poccum, 2015 [4].

Mpumep pacyeta — Ne 15.

McxoaHble AaHHbIe: MHOrOMYCTOTHAA M/IUTa NEepPeKkpbiTMA C¢ pasmepamun b = 1490 mm,
h =220 mm, a =27 mm:

e OETOH TAXKEeNbll Knacca No NPOYHOCTU Ha CKaTue B20;
e Hanparaemas apmaTypa B pacTaHyTol 30He 4014 AH600C;

® npeaBapuTENbHOE HAaNPAXXeHWe C y4eTOM BCEX NOTepb O, = 485 MIa.

MonHbIN n3rnbarowmin momeHT Mgy, = 57,8 KH-M, B TOM Yncne OT NOCTOAHHbBIX U SANTENbHbIX
Harpy3ok M; = 46,5 kH-m.

Pe3ynbTaT: TPELWMHOCTOMKOCTL 0becneyeHa.

CpaBsHeHue pesynbTtaTos pacyera (V)

Ea NDM npu ncnonb3osaHuu amnarpamm:
Mapametp ' UCTOYHUK
Usm. KPUBO/IMHENHBIX | KYCOYHO-NUHENHbIX
MoMeHT TpeLmnHoobpasoBaHua
pet P kH-m 54,7 63,42 /+15,9 % 67,0/+22,5%
MCT‘C
O6pa3oBaHue TPELLMH B CTaguu
P petd A - obpasytoTca He 0bpasytoTca He obpasytoTca
aKCMnAyaTaLmm
LLIMpMHa pacKkpbITUA TPELLMH Npur
HENPOAOIKUTENbHOM AENCTBUN MM 0,020 - -
Harpysku aepe sp 'Y
TpeLmnHOCTOMKOCTb - obecneyeHa obecneyeHa obecneyeHa

1. MpoBepsAeTcA TONIbKO HENPOAOIKUTEIbHOE PACKPbITUE TPELLNH KaK camoe HE6I'IaFOI'IpMﬂTHOE.

2. KpnBonunHenHana anarpamma 6eToHa NpUHATA C Y4ETOM BMAHUSA FpaaMeHToB gedopmaunii.
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3agaya 2.3: [uarpammbl — KYCOYHO-/IMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJIEJL — TPEIMHOCTOMKOCTDL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE

Tun cedeHuUsd = INPOU3BOJIBHOE
I'abapur cedeHusa no ocm Y Y = 1490 MM
I'abapuT cedyeHUsa O OCM Z Z = 220 MM
ITAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
OrpaHMd. packp. TPEWMH HaNpAaraeMoM apMaTypEH:

— HENPOLNOJIXUTEJIBHOE asp,crc,ult,sh = 0.400 MM
- NPOLOJIXMUTEJILHOE asp,crc,ult,l = 0.300 MM

PacueTHB IMaMeTp HalpsaraeMoM apMaTypH dsp = 14.0 MM
Yuer kosdpdmumeHTa Ys = 1na
BrrunTaHMe mnjomans 6eToHa B MeCTaxX apMaTyph = 1ma
BETOH

Knmacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B20
InarpaMMa COCTOSHMSA OeToHa = TpexJIMHENHas
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc, ser = 15.00 MIla
PacueTHOe CONPOTHMBJIEHME OeTOHa OCeBOMYy pacTsaxeHmuio Rbt,ser = 1.35 Mla
KosdpdpmumenT ycijoBum paboTeH CcxXaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTH PacCTAHYTOI'O OeTOHA vbt = 1.000
HauaJsibHEIM MOOYJIb YHPYI'OCTM OeTOoHa Eb = 27500 MIla
HATIPATAEMAST APMATYPA

Kiacc apMaType HO MNPOYHOCTM Ha PacTsXeHUe = A600
InarpaMMa COCTOSHMS apMaTypbl = TpexJMHENHas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rsp,ser = 600 MIla
KosdpdmumenT ycioBui paboOTH apMaType IPU PACTSIXEHUUM YSP = 1.000
KosddmumenT ycinoBui pa®oOTH apMaTyphl IPM CXATUN vspc = 1.000
MonmyJsb ynpyT'OCTM apMaTypbl Esp = 200000 MIla
[lpenBapuUTENbHOE HalpSXeHMre osp = 485 Mlla
CTEPXHM HANPSTAEMOM APMATYPH (4 mr.)

Y [mM] 2 [mm] d [mM] | Y [mm] 2 [mm] d [mM] | Y [mm]  Z [mm] d [Mmm]

-680.0 27.0 14.0 | -290.0 27.0 14.0 | 290.0 27.0 14.0

680.0 27.0 14.0

BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOT'O CEYEHMA

[IponoJsIbHEIE CUIJIBL:

- NPpM OeMCTBUM KPATKOBPEMEHHEIX HATPY30K Nsh = 0.0 xH

- IpM OeMCTBMM IIOCTOSHHEIX M IOJMUTEJIbHHX Harpys3ok N1 = 0.0 xH
V3rubamnmye MOMEHTHl BOKPYI' OCH Y:

- IpM OEUCTBUM KPATKOBPEMEHHHIX HarpPy30K My, sh = 57.80 xH'M

- OpM OEeMCTBUM INOCTOSHHEIX M IOJMTEJbHEIX Harpy3ok My,1 = 46.50 xH M
V3rubamomye MOMEHTH BOKPYI OCH Z:

- OpM OEeMCTBUM KPaTKOBPEMEHHHX HaI'Py30K Mz, sh = 0.00 xH '™

- IOpKM OEUCTBUM NOCTOSHHEIX M IOJIMTEJIbHEIX HArpy30k Mz, 1 = 0.00 xH '™
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YCUIIMA OT IPEIBAPUTEJIBHOT'O HAIPAXEHNVA APMATYPH
OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHATPYXEHHOI'O CEUEHNA

[IponoJyibHasA cuja Np = -298.6 xH
Vsrubamouuli MOMEHT BOKPYI ocu Y Mp,y = -24.59 xH'M
Vsrmbamnmmulyi MOMEHT BOKPYI' OCHU Z Mp, z = 0.00 xH '™

VTEPAIVIOHHHE BHYTPEHHUE YCUJINVA

[IPOOOJILHEIE YCUIINS &
- OpM OEeVCTBMM KPATKOBPEMEHHHX HAI'PYy30K Nsh = 0.0 xH
- IOpY OEeMCTBUM [NOCTOSHHEIX M IJIMTEJNIbHEIX HaTpys30k N1 = 0.0 xH
V3rubamuye MOMEHTH BOKPYI OCK Y:

- IpY OEeNCTBUM KPATKOBPEMEHHHIX HAI'PYy30K My, sh = 57.80 xH '™

- IOpKM OEMCTBUM NOCTOSHHEIX M IJMTEJIbHEIX Harpys30k My,1 = 46.50 xH M
Vzrubamomye MOMEHTH BOKPYI OCU Z:

- OpPM OEeVCTBMM KPATKOBPEMEHHHX HAaI'PYy30K Mz, sh = 0.00 xH'M

- IpY OEeUCTBUM [NOCTOSHHEIX M IJIMTEJILHEIX HaT'pys30k Mz, 1 = 0.00 xH '™
JTepalMOHHAsA TOYHOCTH:

- IpY OEeNCTBUM KPATKOBPEMEHHHIX HAI'PYy30K dsh = 0.041 %

- OpM OEeMCTBMM OJIMTEJIBHEIX HaTpPy30K o1 = 0.000 %
Obumee KOJIMUECTBO MUTEPALUN i = 2240
PEINIEHVE
CraTyc pemeHus = HalIeHOo
TpeuyHE = He obOpa3sypnTcsa

TPENMHOCTONKOCTh OBECIIEUEHA
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HEHPHEH_HH OT OOCTOAHHREX M OIMTESMABHEX HATDFISOK
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3agaya 2.3: [uarpammbl — KPMBOJIMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJIEJL — TPEIMHOCTOMKOCTDL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEUEHVE

Tun cedeHuUsd = INPOU3BOJIBHOE
I'abapur cedeHusa no ocm Y Y = 1490 MM
I'abapuT cedyeHUsa O OCM Z Z = 220 MM
ITAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
OrpaHMd. packp. TPEWMH HaNpAaraeMoM apMaTypEH:

— HENPOLNOJIXUTEJIBHOE asp,crc,ult,sh = 0.400 MM
- NPOLOJIXMUTEJILHOE asp,crc,ult,l = 0.300 MM

PacueTHB IMaMeTp HalpsaraeMoM apMaTypH dsp = 14.0 MM
Yuer kosdpdmumeHTa Ys = 1na

BrrunTaHMe mnjomans 6eToHa B MeCTaxX apMaTyph = 1ma

BETOH

Knmacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B20

InarpaMMa COCTOSHMSA OeToHa = KPMBOJIMHEMNHAsA
KosdpdmumeHnT BIMSAHMSA I'paIMeHTOB Oedopmalmi vbtg = 1.067
PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc,ser = 15.00 MIla
PacueTHOe CONPOTUBJIEHMe OeTOHa OCeBOMYy pacTsaxeHui Rbt,ser = 1.35 Mla
KosddmumenT ycioBui paboTEl CXaToTr'o OeToHa vbc = 1.000
KosdpdpmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 1.000
HauaybHEM MOOYJIb yNPYyI'OCTM OeTOHA Eb = 27500 MIla
HAIIPATAEMASA APMATYPA

Kiacc apMaType HO MNPOYHOCTM Ha PacTsXeHUe = A600

IynarpamMMa COCTOSHMS aApMaTypPE = KPUBOJIMHEMWHAaS
PacueTHOEe CONPOTUBIIEHME apMaTyphl pPacCTsIXeHMIO Rsp,ser = 600 MIla
KosddmumenT ycinoBmi pa®oOTH apMaTypPhl IPM PACTSIXKEHUM YSP = 1.000
KosdpdmumenT ycioBuim paboTH apMaType IPU CXaTUMN yspc = 1.000
Momynb yHPyTOCTM apMaTypH Esp = 200000 MIla
[lpenBapmUTeJIbHOE HalpsaXeHUe osp = 485 Mlla
CTEPXHNM HAINPATAEMOW APMATYPH (4 mT.)

Y [mm] Z [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [ma] Z [Mm] d [mm]

-680.0 27.0 14.0 | -290.0 27.0 14.0 | 290.0 27.0 14.0

680.0 27.0 14.0

BHENHNE YCWJIVMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHATPYXEHHOI'O CEYEHMA

HpO,HOJ'IbHI:Ie CWUJIBL:

- OpM OEMCTBMM KPATKOBPEMEHHHX HAT'PYy30K Nsh = 0.0 xH

- OpM OEeMCTBMM MNOCTOSHHEIX UM IJMTEJIbHHX Harpy3ok N1 = 0.0 xH
V3rubamomye MOMEHTH BOKPYI OCK Y:

- OpM OEeMCTBUM KPaTKOBPEMEHHHX HaI'Py30K My, sh = 57.80 xH'M

- IOpKM OEUCTBUM NOCTOSHHEIX M IJMTEJIbHEIX HArpy30k My,1 = 46.50 xH M
Vizrubamnmye MOMEHTEl BOKPYIT OCM Z:

- IpM OEUCTBUM KPATKOBPEMEHHHIX HAaIPy30K Mz, sh = 0.00 xH '™

- OpM OEeMCTBMUM INOCTOSHHEIX M IOJMTEJbHEIX Harpy3ok Mz,1 = 0.00 xH '™
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YCUIIMA OT IPEIBAPUTEJIBHOT'O HAIPAXEHNVA APMATYPH
OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHATPYXEHHOI'O CEUEHNA

[IponoJyibHasA cuja Np = -298.6 xH
Vsrubamouuli MOMEHT BOKPYI ocu Y Mp,y = -24.59 xH'M
Vsrmbamnmmulyi MOMEHT BOKPYI' OCHU Z Mp, z = 0.00 xH '™

VTEPAIVIOHHHE BHYTPEHHUE YCUJINVA

[IPOOOJILHEIE YCUIINS &
- OpM OEeVCTBMM KPATKOBPEMEHHHX HAI'PYy30K Nsh = 0.0 xH
- IOpY OEeMCTBUM [NOCTOSHHEIX M IJIMTEJNIbHEIX HaTpys30k N1 = 0.0 xH
V3rubamuye MOMEHTH BOKPYI OCK Y:

- IpY OEeNCTBUM KPATKOBPEMEHHHIX HAI'PYy30K My, sh = 57.80 xH '™

- IOpKM OEMCTBUM NOCTOSHHEIX M IJMTEJIbHEIX Harpys30k My,1 = 46.50 xH M
Vzrubamomye MOMEHTH BOKPYI OCU Z:

- OpPM OEeVCTBMM KPATKOBPEMEHHHX HAaI'PYy30K Mz, sh = 0.00 xH'M

- IpY OEeUCTBUM [NOCTOSHHEIX M IJIMTEJILHEIX HaT'pys30k Mz, 1 = 0.00 xH '™
JTepalMOHHAsA TOYHOCTH:

- IpY OEeNCTBUM KPATKOBPEMEHHHIX HAI'PYy30K dsh = 0.066 %

- OpM OEeMCTBMM OJIMTEJIBHEIX HaTpPy30K o1 = 0.018 %
Obumee KOJIMUECTBO MUTEPALUN i = 7413
PEINIEHVE
CraTyc pemeHus = HalIeHOo
TpeuyHE = He obOpa3sypnTcsa

TPENMHOCTONKOCTh OBECIIEUEHA
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HEHPHEH_HH OT OOCTOAHHREX M OIMTESMABHEX HATDFISOK
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3aga4a 2.4 TpewynHOCTOMKOCTb PpebPUCTON NANUTLI NEPEKPLITMA
McTouHMK: PacueT npeaBapuTeibHO HANPAXKEHHbIX Kene306eTOHHbIX KOHCTPYKLUMIA: MeTo-
Andeckoe nocobue / GAY «dLC». M. MuHctpoit Poccum, 2015 [4].

Mpumep pacyeta — Ne 16.

McxopgHble AaHHbIe: pebpucTaa NanMTa nepekpbiTua ¢ paamepamu b = 80 mm, h = 350 mm,
by =475 mm, hy =50 mm, a =50 mm:

e DOEeTOH TAXKeNbl Knacca no NPOYHOCTU Ha CxKaTue B25;

e HeHanpsaraemas apmatypa B pacTaHyTol 30He 110 AH600C;
e HeHanpsaraemas apmatypa B cxaToi 3oHe 1010 AH600C;

e Hanpsaraemas apmaTypa B pacTtaHyTol 30He 1025 AH600C;

* npeaBapuTe/bHOE HaMPAMKEeHMe C y4eTOM BCex NoTepb Oy, = 305 MMa.

MonHbIN n3rnbarowmin momeHT Mgy, = 66,0 KH-M, B TOM Yncne OT NOCTOAHHbBIX U ONTE/bHbIX

Harpy3ok M; = 60,0 KH-m.

Pe3yana'r: TpeIJ.I,MHOCTOl‘a KoCTb obecneyeHa.

CpaBHeHue pesynbTaTtos pacyera (1)

E NDM npu ncnonb3oBaHuu guarpamm:
Mapamertp u:v.l UcTouHuK

KpMBOIIMHeﬁHbIX KyCO'-IHO-I'IVIHeVIHbIX

LLIMpMHa pacKpbITUA TPELLMH Npu
MPOAO/IKUTENILHOM AENCTBUM MM 0,107 0,137/ +28,0 % 0,131/+22,4%
Harpysku aepc;

TpewmHOCTOMKOCTb - obecnevyeHa obecneveHa ObecneyeHa

1. MpoBepAeTca TONbKO NPOAOIKUTENbHOE PAaCKPbITUE TPELLMH KaK camoe He6naroanﬂTHoe.

2. KpuBoauHeiHan amarpamma 6eToHa NPUHATA C YYETOM BAUAHUA rpagneHToB gedopmaLmi.
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3apava 2.4:

[Dunarpammbl — KYyCOUHO-IUHElHbIe

HEJIVHEVHASA JEGOPMAIIVIOHHAA MOJIEJIb — TPEIMHOCTOMKOCTh

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CONSTRUCTIONLAB

CIl 63.13330.2018. BeToHHBE U XeJIe300€TOHHEE KOHCTPYKUUM. OCHOBHBIE I1OJIOXEHUSI
CEUYEHNE
Tun cedeHuUsd = TaBpOBOE
llmprHa pebpa cedeHUusa b 80 MM
[lonHas BEICOTa CEeYeHUs h = 350 MM
llMprHa I[OJIKM CeYeHUdA bf = 475 MM
BelcoTa MOJIKM CedYeHMA hf = 50 MM
ITAPAMETPH
Croco6 peueHusa = UTEepPaTUBHLIN
OrpaHuY. packp. TpPemyH HeHanpsaraeMoM apMaTypsl:
— HENPOLNOJIXUTEJIBHOE as,crc,ult,sh = 0.400 MM
- NPOLOJIXMUTEJILHOE as,crc,ult,1 0.300 MM
OrpaHMY. pPacKp. TPEeuMH HanpsSraeMoM apMaTypH :
- HEeNPOHOJIXMUTEJILHOE asp,crc,ult,sh = 0.400 MM
- MNPOOOJIXMUTEJIbBHOE asp,crc,ult,l = 0.300 MM
PacueTHE IMaMEeTP HeHaNnpsaT'aeMOM apMaTyph ds = 10.0 MM
PacueTHB IMaMeTp HalpsaTraeMoM apMaTypH dsp = 25.0 MM
Yuer kosdpdmumeHTa Ys = 1na
BrrunTaHMe mnjomans 6eToHa B MeCTaxX apMaTyph = 1ma
BETOH
Knacc ©eToHa O HNPOYHOCTM Ha CxXaTue = B25
InarpaMMa COCTOSHMSA OeToHa = TpexJIMHEeNHasa
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTUIO Rbc, ser = 18.50 MIla
PacueTHOe CONpPOTKUBJIEHME OeTOHa OCeBOMYy pacTsaxeHuioo Rbt,ser = 1.55 Mla
KosdpdpmumenT ycijoBum paboTeH CcxXaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTE PacTAHYTOI'O OeTOHA vbt = 1.000
HauaJsibHEM MOOYJIb YHPYI'OCTM OeTOoHa Eb 30000 MIla
HEHAIIPATAEMASL APMATYPA
Kilacc apMaType IO NPOYHOCTM Ha PAaCTSIXEeHUE = A600
InarpaMMa COCTOSHMS apMaTypbl = TpexJMHENHas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rs,ser = 600 MIla
KonddmumeHT ycyoBuM paboOTH apMaTyphl HIPM PAaCTAXEHUM VS = 1.000
KosddmumenT ycinoBui pa®oOTH apMaTyphl IPU CXATUN ysc = 1.000
MonmyJsbp ynpyT'OCTM apMaTypbl Es 200000 MIla
HANIPATAEMAA APMATYPA
Kiacc apMaType HO MNPOYHOCTM Ha PacTsaXeHUe = A600
InarpaMMa COCTOSHMUS apMaTypsl = TpexJMHEeMNHas
PacueTHOEe CONPOTUBIIEHME apMaTyphl pPacTsIXeHMIO Rsp,ser = 600 MIla
KosddmumenT ycinoBmi pa®oOTH apMaTypPhl IPM PACTSIXEHUM YSP = 1.000
KosdpduumenT ycioBum paboTH apMaType IPU CXAaTUMN yspc = 1.000
Momynb yHPyTOCTM apMaTypH Esp = 200000 MIla
[lpenBapmUTesIbHOE HalpsaxXeHUe osp = 305 Mlla
CTEPXHM HEHANPSATAEMOM APMATYPH (2 mT.)
Y [mm] 2 [mm] d [mM] | Y [mMm] Z [mm] d [mm] | Y [md]  Z [Mm] d [mm]
40.0 25.0 10.0 | 40.0 325.0 10.0
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CTEPXHM HAINPATAEMOM APMATYPH (1 mT.)

Y [mMm] Z [mv] A [mv] | Y [mm] Z [mm] d [mm] | Y [mM]  Z [Mm] d [mm]

40.0 50.0 25.0

BHENHME YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHNMA

[IponoOJsIbHEIE CUIJIBL:

- OpM OEeVCTBMM KPATKOBPEMEHHHX HAaI'PYy30K Nsh = 0.0 xH

- OpM OEMCTBMM INOCTOSHHEIX UM IJMTEJIbHHX Harpy3ok N1 = 0.0 xH
Vzrubanmye MOMEHTBEl BOKPYI OCK Y:

- IpY OEeNUCTBUM KPATKOBPEMEHHHBIX HAI'PYy30K My, sh = 66.00 xH M

- IOpM OEMCTBUM NOCTOSHHEIX M IOJMTEJIbHEIX Harpys30k My,1 = 60.00 xH M
Vzrubamomye MOMEHTH BOKPYI OCHU Z:

- IpM OEUCTBUM KPATKOBPEMEHHHIX HaIPy30K Mz, sh = 0.00 xH M

- IOpY OEeUCTBUM [NOCTOSHHEIX M IJIMTEJILHEIX HaTpy30k Mz, 1 = 0.00 xH '™
YCWJIMA OT IIPEOBAPUTEJIBHOT'O HANPAXEHMA APMATYPH
OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEUYEHVA
I[IpomoJibHaA cuia Np = -149.7 xH
Vzrmubanommy MOMEHT BOKPYI ocu Y Mp, vy = -28.00 xH '™
Vsrmbamoumulyi MOMEHT BOKPYI OCHU Z Mp, z = 0.00 xH M
VTEPAIVIOHHHE BHYTPEHHUE YCUJIVA
[IpONOJIbHEIE YyCUJIMA :

- OpY OEeMCTBMM KPATKOBPEMEHHHX HAI'PYy30K Nsh = 0.0 xH

- OPpM OEMCTBMM INOCTOSHHEIX UM IJMTEJIbHHX Harpy3ok N1 = 0.0 xH
Vzrubanmye MOMEHTE BOKPYI OoCKu Y:

- IOpY OENCTBUM KPATKOBPEMEHHHIX HAT'PY30K My, sh = 66.00 xH M

- IOpM OEMCTBUM NOCTOSHHEIX M IOJMTENBbHEIX HaTrpys30k My,1 = 60.00 xH M
Vsrmbanuye MOMEHTHE BOKPYI' OCKM Z:

- IOpM OEUCTBUM KPAaTKOBPEMEHHHIX HaIPy30K Mz, sh = 0.00 xH M

- IOpY OEUCTBUM INOCTOSHHEIX M IJIMTEJIbHEIX HATpy30k Mz, 1 = 0.00 xH '™
VTepalMOHHAS TOYHOCTL :

- IOpY OENCTBUM KPATKOBPEMEHHHIX HAT'PYy30K dsh = 0.049 %

- IpKM OEVCTBUM IOJIMUTEJIBHEIX HaTPy30K ol = 0.000 %
Obumee KONIMUECTBO MUTEPALUN i = 520
PEINEHVE
CraTyCc peueHus = HaMIeHOo
TpewyrHs = obpasynTcda
HanpsxeHus B HeHaNparaeMOM pPacTSHYTOM apMaType:

- cpasy nocje obpasoBaHMsa TpPEeUUH os,crc = 31.95 MIla

- IpM OEeMCTBUM KPAaTKOBPEMEHHEIX HAaT'Py30K os,sh = 174.01 Mla

- OpM OEMCTBUM NOCTOSHHEIX M IOJIMTEJIBHEIX Harp. Os,l = 133.80 Mla
llmprHa pacKp. TPeUMH B HeHanpsIraeMoM apMmaTrype:

- HEeNpPONOJIXMTEJIbHA S as,crc,sh = 0.083 MM

- MNPOOOJIXMUTEJIbHAS as,crc, 1l = 0.064 MM
HanpsxeHus B HanpsaraeMoM PacTSHYTOM apMaType:

- cpasy nocje obpasoBaHMsa TpPEeUUH osp, crc = 335.25 MIla

- IOpY OEeNCTBUM KPATKOBPEMEHHHIX HATPYy30K osp, sh = 459.27 Mla

- IpM OEMCTBUM NOCTOSHHEIX M IOJMTEJNbHEX Harp. oOsp,l = 422.99 Mla
llmprHa pacKp. TPeuMH B HAIpsaT'aeMoy apMaType:

— HENPOLNOJIXMUTEJIbHAS asp,crc,sh = 0.168 MM

- NPOOOJIKMUTEJIbHAA asp,crc,l = 0.131 mm
KonddmumeHT MCHOJIB3. Ced. II0 TPEHMHOCTOMKOCTH kcrc = 0.438
TPEIMHOCTOMKOCTL OBECIIEUEHA
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’lilll
[v]

HDHEPE"—IHDE CeueHME 2AJeMeHTS
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ot [rani=] | S T T ——
-18.50 0.00 +1.55
s [rar1=] R
-500 0 +500
rsps [
=500 0 +500

HEHPHEHHH oOT KPATHEOBpEMEHHHX HATDYIOK
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ot [rani=] | S T T ——
-18.50 0.00 +1.55
s [rar1=] R
-500 0 +500
rsps [
=500 0 +500

HEHPHEHHH OT OOCTORHHHEHXY M OIMTEMABHHX HATPDY3IOK
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3agaya 2.4: [Ouarpammbl — KPMBOJIMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJIEJL — TPEIMHOCTOMKOCTDL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEUEHVE
Tun cedeHuUsd = TaBpOBOE
llmprHa pebpa cedeHMusa b = 80 MM
I[loslHasg BEICOTa CeuYeHMd h = 350 MM
[lMprHa [IOJIKM CEeYeHMHA bf = 475 MM
BricoTa noskm cedeHUA hf = 50 MM
IIAPAMETPH
Croco6 peueHusa = UTEepPaTUBHLIN
OrpaHMy. pacKp. TPEUMH HEeHANPpSAIaeMOoM apMaTypEH:
— HENPOLNOJIXUTEJIBHOE as,crc,ult,sh = 0.400 mmMm
- NPOHOJIXMUTEJILHOE as,crc,ult,1 = 0.300 MM
OrpaHMY. pPacKp. TpPeuMH HanpsraeMoM apMaTypH :
— HEeNPOLOJIXMTEJILHOE asp,crc,ult,sh = 0.400 MM
- MNPOOOJIXMUTEJIbBHOE asp,crc,ult,l = 0.300 MM
PacueTHE IMaMETP HeHaNnpsaT'aeMOM apMaTyph ds = 10.0 MM
PacueTHB IMaMeTp HalpsaraeMoM apMaTypH dsp = 25.0 MM
Yuer kosdpdmumeHTa Ys = 1na
BrrunTaHMe mnjomans 6eToHa B MecCTaxX apMaTyph = 1ma
BETOH
Knnacc ©eToHa O NPOYHOCTM Ha CxXaTue = B25
InarpaMMa COCTOSHMSA OeToHa = KPMBOJIMHEMHAas
KosdpdpmumenT BIMSAHMSA I'paIMeHTOB Oedopmalmi vbtg = 0.976
PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc,ser = 18.50 MIla
PacueTHOe CONPOTUBJIEHMEe OeTOHa OCeBOMYy pacTsaxeHui Rbt,ser = 1.55 Mlla
KosdpdpmumenT ycijoBum paboTeH CcxaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTH PacTAHYTOI'O OeTOHA vbt = 1.000
HauaspHEM MOOYJIb YHPYI'OCTM OeTOHa Eb = 30000 MIla
HEHAIIPATAEMAA APMATYPA
Kiacc apMaType HO MNPOYHOCTM Ha PacTsaXeHUe = A600
IynarpamMMa COCTOSHMSA aApMaTypPE = KPUBOJIMHEMWHAaS
PacueTHOEe CONPOTUBIIEHME apMaTyphl pPacTsIXeHMIO Rs,ser = 600 MIla
KosddmumenT ycinoBui pa®oOTH apMaTypPhl IPM PACTSIXEHUM VS = 1.000
KosdpduumenT ycioBum paboTH apMaType IPU CXAaTUMN ysc = 1.000
Momysnb yHPyTOCTM apMaTypH Es = 200000 MIla
HAIIPATAEMAS APMATYPA
Kilacc apMaTypel IO NPOYHOCTM Ha PAaCTIXEeHUEe = A600
InarpaMMa COCTOSHMS apMaTypbl = KPMUBOJIMHENHAas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rsp,ser = 600 MIla
KosdpdpmumenT ycioBui paboTeH apMaType IPU PACTSIXEHUM YSP = 1.000
KosddnumeHT ycyoBuM pabOTH apMaTyphl HPU CXaTUM vspc = 1.000
Monynb yHPYyTOCTM apMaTyph Esp = 200000 MIla
[IpenBapnTeJIbHOE HaNpSIXeHMUE osp = 305 MIla
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CTEPXHV HEHATIPATAEMOM APMATYPH (2 mT.)

Y [mMm] Z [mv] A [mv] | Y [mm] Z [mm] d [mm] | Y [mM]  Z [Mm] d [mm]

40.0 25.0 10.0 | 40.0 325.0 10.0

CTEPXHV HATNPATAEMOM APMATYPH (1 mT.)

Y [mm] 2 [mm] d [mM] | Y [mm] 2 [mm] d [mM] | Y [mm]  Z [mm] d [MmM]

40.0 50.0 25.0 |

BHENHNE YCWJIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHATPYXEHHOI'O CEYEHMA

HponoanHe CWUJIBL:

- IpY OEeNCTBUM KPATKOBPEMEHHHIX HAT'PYy30K Nsh = 0.0 xH

- IOpM OEMCTBUM NOCTOSHHEIX M IOJMTEJIBHEIX HAarpys30k N1 = 0.0 xH
Vzrubamomye MOMEHTH BOKPYI OCH Y:

- IpM OEUCTBUM KPATKOBPEMEHHHIX HaIPy30K My, sh = 66.00 xH M

- IpY OEeUCTBUM [NOCTOSHHEIX M IJIMTEJILHEIX HaT'py30k My,1 = 60.00 xH M
Vizrmubanmye MOMEHTBEl BOKPYI OCMU Z:

- IpY OENCTBUM KPATKOBPEMEHHHBIX HAT'PYy30K Mz, sh = 0.00 xH '™

- IpM OEeMCTBUM IIOCTOSHHBIX UM IJIMTEJIbHHIX Harpysok Mz,1 = 0.00 xH '™
YCWIMA OT IIPEOBAPUTEJIBHOT'O HAINPAXEHMA APMATYPH
OTHOCUTEJIBHO LOEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEUYEHVA
I[IpomoJsibHaA cuia Np = -149.7 xH
V3rmubanommy MOMEHT BOKPYI ocu Y Mp, vy = -28.00 xH '™
Vsrmbamounuly MOMEHT BOKPYI OCHU Z Mp, z = 0.00 xH '™
VTEPALVOHHHE BHYTPEHHUE YCUIIVA
[IpOOoOJIbHEE YCUMIIMA X

- IOpY OENCTBUM KPATKOBPEMEHHHIX HAT'PYy30K Nsh = 0.0 xH

- IOpKM OEMCTBUM NOCTOSHHEIX M IOJMTEJNBHEIX Harpys30ok N1 = 0.0 xH
Vsrmbanuye MOMEHTHE BOKPYI' OCKM Y:

- IOpM OEUCTBUM KPATKOBPEMEHHHIX HaIPy30K My, sh = 66.00 xH M

- IOpY OEUCTBUM [NOCTOSHHEIX M IJIMTEJILHEIX HATpPy30k My, 1 = 60.00 xH M
Vzrubanmye MOMEHTE BOKPYIT OCU Z:

- IOpY OEeNCTBUM KPATKOBPEMEHHHIX HATPYy30K Mz, sh = 0.00 xH '™

- IpM OEeMCTBUM IIOCTOSHHBIX UM IJIMTEJIbHHIX Harpysok Mz,1 = 0.00 xH M
JTepallMOHHasA TOYHOCTH :

- IpM OEMCTBUM KPAaTKOBPEMEHHHIX HaIpPy30K dosh = 0.038 %

- IpY OEUCTBUM IOJIUTEJILHEIX HATPY30K 51 = 0.080 %
Oblee KOJMMUECTBO MTepalun i = 978

NDM R1 - PykoBoAcCTBO Nnonb3oBaTens 178 /191

BepudurKaumMoHHble 3aaa4n



CONSTRUCTIONLAB

PENEHVE
CraTyc pemeHus = HalIOeHo
TpewyHE = obpas3ynTcsa
HanpsxeHus B HeHanpsaraeMoM pacTSHYTOM apMaType:

- cpasy mnocje obpas3oBaHMUA TpeumH os,crc = 21.90 Mla

- IpM OENUCTBUM KPATKOBPEMEHHHIX HaIpPy30K os, sh = 213.50 Mla

- OpM OeMCTBUM IIOCTOSHHBIX M IJIMTEJbHEIX Harp. os,l = 143.48 Mlla
llmprHa pPacKp. TpeulMH B HeHanpsraeMoM apMmarype:

- HeIpOIOJIXMUTEeJIbHAaSI as,crc,sh = 0.102 MM

- MNPOOOJIXMTEJIbHAS as,crc, 1 = 0.068 MM
HanpsxeHus B HanpsaraeMoOM PacTAHYTOM apMaTtype:

- cpasy nocje obpasoBaHMsa TpPEeUUH osp,crc = 328.57 Mla

- OpM OeMCTBUM KPaTKOBPEMEHHEX HAaI'pPy30K osp, sh = 455.17 MIla

- IOpM OEMCTBUM NOCTOSHHEIX M IOJMTEJBHEIX Harp. oOsp,l = 425.36 Mla
llmprHa packKp. TPeuMH B HaIpsaT'aeMoy apMaType:

- HEeNPpOIOOJIXMUTEeJIbHAaA asp,crc,sh = 0.171 MM

- NPONOJIXMUTEJIbHAS asp,crc,l = 0.137 MM
KospdmumeHT mMCnojsb3. ced. IO TPEeUMHOCTOMKOCTU kcrc = 0.458
TPEIMHOCTOMKOCTEL OBECIIEUEHA

]
*2 |
[Z]
[¥]
MNonepeyYyHose CcCedYeHMe 3INeMSHTS
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ot [rani=] | S T T ——
-18.50 0.00 +1.55
s [rar1=] R
-500 0 +500
rsps [
=500 0 +500

HEHPHEHHH oOT KPATHEOBpEMEHHHX HATDYIOK
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ot [rani=] | S T T ——
-18.50 0.00 +1.55
s [rar1=] R
-500 0 +500
rsps [
=500 0 +500

HEHPHEHHH OT OOCTORHHHEHXY M OIMTEMABHHX HATPDY3IOK
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3agaya 2.5 KpuBKM3Ha pebpucTon NAnTbl NEPEKPLITUA
McTouHMK: PacueT npeaBapuTeibHO HANPAXKEHHbIX Kene306eTOHHbIX KOHCTPYKLUMIA: MeTo-
Andeckoe nocobue / GAY «dLC». M. MuHctpoit Poccum, 2015 [4].

Mpumep pacyeta — Ne 18.

McxopgHble AaHHbIe: pebpucTaa NanMTa nepekpbiTua ¢ paamepamu b = 80 mm, h = 350 mm,
by =475 mm, hy =50 mm, a =50 mm:

e DOEeTOH TAXKeNbl Knacca no NPOYHOCTU Ha CxKaTue B25;

e HeHanpsaraemas apmatypa B pacTaHyTol 30He 110 AH600C;
e HeHanpsaraemas apmatypa B cxaToi 3oHe 1010 AH600C;

e Hanpsaraemas apmaTypa B pacTtaHyTol 30He 1025 AH600C;

® npeaBapuTe/ibHOE HanpAXeHWe ¢ y4eTOM BCeX NOTePb O, = 145 MMa.

N3rnbatowmin MOMeHT Npu AeMNCTBUM MOCTOAHHbBIX U AANTENbHbIX HAarpy3oK M; = 60,0 kH-m.

CpaBHeHMe pe3ynbTaToB pacyerta

Ea NDM npu ncnonb3osaHuu amnarpamm:

usm.

Mapametp UCTOYHUK

KPUBOJ/IMHEMHbIX KYCOYHO-/IMHEUHDbIX

KpvBu3Ha npu AeiicTeum
MOCTOAHHBIX U AJIMTENbHbIX 1/m 0,00723 0,00814M / +12,6 % 0,00750/ +3,7 %
Harpysok (1/7)

1. KpuBoanHeiHan gnarpamma 6eToHa NPUHATA C YY4ETOM BAMAHUA TpaaneHToB gedopmaumnin. OTHOCUTEIbHAA BAANK-
HOCTb BO34yXa OKpyKatowei cpeabl npuHaTa 73 % (r. Mocksa).
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HEJIMHEVHAS IE®OPMALIMOHHAS MOJIEJL — IJUTEJILHAA I[IOJI3YUECTDL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

CONSTRUCTIONLAB

CIl 63.13330.2018. BeToHHBEE U XeJIe300€TOHHEE KOHCTPYKLUM.

OCHOBHBIE I[IOJIOXEHUA

CEUYEHNE

Tun cedeHuUsd = TaBpOBOE
llmprHa pebpa cedeHUusa b 80 MM
[loylHas BBICOTA CEYEHUS h = 350 MM
llMprHa I[OJIKM CeYeHUdA bf = 475 MM
BricoTa noskm cedeHUA hf = 50 MM
ITAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
XapakTepucTuka I10JI3ydecTr OeToHa [0) = 2.500
BrrunTaHMe mnjomany 6eToHa B MeCTaxX apMaTyph = 1ma

Pabora OeToHa Mexny TpeumHammu (Us) = @ma

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B25

InarpaMMa COCTOAHMA OeToHa = TpexJMHeMHas
PacueTHOEe CONPOTUBJIEHME OeTOHa OCEBOMY CXaTMIO Rbc,ser = 18.50 MIla
PacueTHOe CONPOTUBJIEHMEe OeTOHa OCeBOMYy pacTsxeHui Rbt,ser = 1.55 Mlla
KosddmumenT ycioBui paboTEl CXaToTr'o OeToHa vbc = 1.000
KosdpdmumenT ycyoBuii paboTH pPacTaHYyTOI'O OeToHa vbt = 1.000
HauvaJbHEM MOOYJIb yNPYyI'OCTM OeTOHA Eb = 30000 MIla
HEHAIIPATAEMAS APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PaCTSIXEeHUEe = A600
InarpaMMa COCTOSHMS apMaTypbl = TpexJIMHEMVHas
PacueTHOE CONPOTUBJIEHME APMATYPHl PaCTIXESHUIO Rs,ser = 600 MIla
KonddnumeHT ycyoBUM pabOTH apMaTyphl HIPM PACTIXEHUM VS = 1.000
KosdpdpuumenT ycioBum paboTH apMaTyps IPU CXaTUMN ysc = 1.000
Momynb yHPyTOCTM apMaTypH Es 200000 MIla
HANIPATAEMAA APMATYPA

Kilacc apMaTypel IO NPOYHOCTM Ha PAaCTSIXEeHUEe = A600
InarpaMMa COCTOSHMS apMaTyphl = TpexJMHENHas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rsp,ser = 600 MIla
KosdpdmumenT ycioBui paboOTH apMaType IPU PACTSIXEHUUM YSP = 1.000
KosddmumenT ycioBuy pa®oOTH apMaTyphl IPM CXATUN vyspc = 1.000
MonmyJsb ynpyT'OCTM apMaTypbl Esp = 200000 MIla
[IlpenBapuUTeNbHOE HalpSXeHMre osp = 145 Mlla
CTEPXHY HEHAIPSITAEMOW APMATYPH (2 mr.)

Y [mM] 2 [mm] d [mM] | Y [mm] 2 [mm] d [mM] | Y [mm]  Z [mm] d [Mmm]

40.0 25.0 10.0 | 40.0 325.0 10.0
CTEPXHM HAIIPATAEMOM APMATYPH (1 mT.)
Y [mm] 2 [mm] d [mM] | Y [mMm] Z [mm] d [mm] | Y [md]  Z [Mm] d [mm]
40.0 50.0 25.0 |
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BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHIMA

[IpomosibHass cuia N = 0.0 xH
Vsrmbamommuyi MOMEHT BOKPYI' ocu Y My = 60.00 xH M
Vsrubamouuly MOMEHT BOKPYI OCMU Z Mz = 0.00 xH M

YCUIIMA OT IPEIBAPUTEJIBHOI'O HAIPAXEHNVA APMATYPH
OTHOCUTEJIEHO IEHTPA XECTKOCTNM HEHAT'PYXEHHOI'O CEUYEHNMA

[lpomoJybHaS cuia Np = -71.2 xH
Vsrubamoumuli MOMEHT BOKPYI Oocu Y Mp,y = -13.31 xH'™
Vsrmbamnmmulyi MOMEHT BOKPYI' OCHU Z Mp, z = 0.00 xH '™

VTEPAINVIOHHEE BHYTPEHHUE YCUJIVA

[lponoybHOE yCuUIMe N = 0.0 xH
Varubamoumuli MOMEHT BOKPYI ocu Y My = 60.00 xH M
Vsrmbanmmulyi MOMEHT BOKPYI' OCHU Z Mz = 0.00 xH '™
JTepallMOHHAsA TOYHOCTHb o) = 0.000 %
Obumee KOJIMUECTBO MUTEepaLUM i = 1234

OEQOPMAINVN B IEHTPE XECTKOCTU HATPYXEHHOI'O CEUYEHNMA

Ocepas oTHOCHUTenbHas medopMaums £xX = -0.000176
KpuBmsHa BOKPYT ocu Y 1/ry = 0.007498 1/m
KpuBu3Ha BOKPYI' OCKU Z 1/rz = 0.000000 1/m
[Iomanb PacTAHYTOM SBOHE CEUYEeHUS At = 168.0 cm?
[Iyowank CXaTOoM BOHE CeYeHMd Ac = 309.5 cm?
INIAPAMETPH HAT'PYXEHHOT'O CEUEHMA OTHOCUTEJIBHO LEHTPA XECTKOCTU
OceBasa XeCTKOCTb Dxx = 405331 xH
V3rmbBHAs XEeCTKOCTH BOKPYI ocu Y Dyy = 6308 xH -'m?
J3rmbHaa XeCTKOCTb BOKPYI OCHU Z Dzz = 3858 xH -m?
XecTxkOCTHL OTHOCUTENBHO ocey YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 40.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 228.47 MM
CMeleHre lLeHTpa XeCTKOCTM IO ocu Y AYcC = 0.00 MM
CMeleHre LEeHTpa XeCTKOCTM IO OCU Z ANZc = -8.57 MM
[IAPAMETPH BETOHA HATPYXEHHOI'O CEUYEHNA
MaxcuMasibHass OTHOCUTeJNbHasa nmebopmanums B OeToHe b, max = 0.001500
MyHMMasnbHass OTHOCUTeJNIbHasa IedopMalus B OeToHe e¢b,min = -0.001049
MaxcuMaJyibHOE HaIpsxeHMe B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -8.99 Mla
CpenHee Hanpsax. B OeToHe B pabouey yacTM CeUeHUS cb,m = -6.66 Mla
NAPAMETPH HEHAIPATAEMOM APMATYPH HATPYXKEHHOT'O CEUEHMA
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalus B apMaType €s,max = 0.001350
MyHMMaJibHass OTHOCUTeJNIbHas medbopMaums B apMaType €s,min = -0.000899
MaxkcuMasnibHOE HalpsXeHMe B apMaType Oos,max = 295.00 Mla
MyHMMAaJIbHOE HAIPSXEeHMEe B apMaType os,min = -179.88 Mlla
MAPAMETPH HANPSTAEMOM APMATYPH HATPYXEHHOI'O CEUEHNSI
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalms B apMaType £€sp,max = 0.001163
MyHMMasnbHass OTHOCUTeJNIbHas IedbopMauus B apMaType €sp,min = 0.001163
MaxcuMaJibHOE HaIpSXeHue B apMaType osp,max = 400.42 Mla
MyHMMaJIbHOE HallpAXeHMe B apMaType osp,min = 400.42 MIla
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CraTyc pelleHuda

KondduiumeHT MCOOJIB30BAHMS CXATOT'O OeToHa

KonddnumeHT MCHOJIE30BAaHMA HEHaNpsATaeMOoM apMaTyphl
KosdduumenT ynpyrom paboOTE HeHaNpAT'aeMOM apMaTypbl
KonddnumeHT MCHOJIB30BAaHMA HaNpsaT'aeMOoM apMaTyphl
KosdduumenT ynpyrom paboTe HanpsaraeMoM apMaTyph
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3agaya 2.5: [uarpammbl — KPMBOJIMHENHbIE
HEJIMHEVHAS IE®OPMALIMOHHAS MOJIEJL — IJUTEJILHAA I[IOJI3YUECTDL

OCHOBAHME IJIA INPOEKTVPOBAHNMA

[1] CII 63.13330.2018. BeToHHBE M XeJIe300€TOHHEE KOHCTPYKLMM. OCH. I[IOJIOXEHUS
[2] ABTOMaTHMBVPOBAHHEIE METONH pacyeTa MACCUBHEIX X.0. KOHCTPYKLMM
npy OOBEMHOM HAMNPSXEHHOM COCTOSAHMM (METOAMYUECKOe ocobue)

CEYEHNE

Tun cedeHuUsd = TaBpOBOE
llmprHa pebpa cedeHMusa b = 80 MM
IloslHasA BHICOTA CEYeHUA h = 350 MM
[lMprHa [IOJIKM CEeYeHMHA bf = 475 MM
BelcoTa MOJIKM CedYeHMA hf = 50 MM
IIAPAMETPH

Croco6 peueHusa = UTEepPaTUBHLIN
XapakTepucTuka Hoj3ydecTtu OeToHa no [2] [0) = 2.524
BrrunTaHMe mnjomans 6eToHa B MecCTaxX apMaTyph = 1ma

Pabora OeToHa Mexny TpeumHamm (Us) = @ma

BETOH

Kiacc BeToHa IO NPOYHOCTM Ha CxXaTue = B25

InarpaMMa COCTOAHMA OeToHa = KPUBOJIMHEMHAas
KosddmumenT BIMAHMSA TpaOueHTOB IedopMalmi vbtg = 0.976
PacueTHOe CONPOTUBJIEHME OeTOHa OCEeBOMY CXaTMIO Rbc, ser = 18.50 MIla
PacueTHOe CONPOTHMBJIEHME OeTOHa OCeBOMYy pacTsaxeHmuio Rbt,ser = 1.55 Mla
KosdpdpmumenT ycijoBum paboTeH CcxXaToro OeTOHa vbc = 1.000
KosddmumenT ycioBui paboTH PacCTAHYTOI'O OeTOHA vbt = 1.000
HauaJsibHEIM MOOYJIb YHPYI'OCTM OeTOoHa Eb = 30000 MIla
HEHAIIPATAEMAA APMATYPA

Kiacc apMaType HO MNPOYHOCTM Ha PacTsXeHUe = A600

InarpaMMa COCTOSHMS apMaTypbl = KPMUBOJIMHENHAas
PacueTHOE CONPOTUBJIEHME APMATYPH PaCTIXESHUIO Rs,ser = 600 MIla
KonddmnumeHT ycyoBuM paboOTH apMaTyphl HIPM PAaCTSIXEHUM VS = 1.000
KosddmumenT ycinoBui pa®oOTH apMaTyphl IPM CXATUN ysc = 1.000
MonmyJsb ynpyT'OCTM apMaTypbl Es = 200000 MIla
HANIPATAEMAA APMATYPA

Kiacc apMaType HO MNPOYHOCTM Ha pPacTsaXeHUe = A600
InarpaMMa COCTOSHMUS apMaTypsl = KPMBOJIMHEMHAas
PacueTHOEe CONPOTUBIIEHME apMaTyphl pPacTsIXeHMIO Rsp,ser = 600 MIla
KosddmurenT ycinoBmir pa®oOTH apMaTypPh HIPM PACTSIXEHUM YSP = 1.000
KosdpdmumenT ycioBum paboTH apMaType IPU CXAaTUMN yspc = 1.000
Monynb yHPyTOCTM apMaTypH Esp = 200000 MIla
[lpenoBapuTesIbHOE HaNpSXeHUe osp = 145 Mlla
CTEPXHM HEHANPSATAEMOM APMATYPH (2 mT.)

Y [Mm] Z [mm] d [mm] | Y [mMm] Z [mm] d [mm] | Y [ma] Z [Mm] d [mm]

40.0 25.0 10.0 | 40.0 325.0 10.0
CTEPXHM HANPSTAEMOM APMATYPH (1 mr.)
Y [mm] Z [mv] d [mv] | Y [mm] Z [mm] d [mm] | Y [mM]  Z [MmM] d [mM]
40.0 50.0 25.0
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BHENHNE YCWIMA OTHOCUTEJIBHO HEHTPA XECTKOCTM HEHAT'PYXEHHOI'O CEYEHIMA

[IpomosibHass cuia N = 0.0 xH
Vsrmbamommuyi MOMEHT BOKPYI' ocu Y My = 60.00 xH M
Vsrubamouuly MOMEHT BOKPYI OCMU Z Mz = 0.00 xH M

YCUIIMA OT IPEIBAPUTEJIBHOI'O HAIPAXEHNVA APMATYPH
OTHOCUTEJIEHO IEHTPA XECTKOCTNM HEHAT'PYXEHHOI'O CEUYEHNMA

[lpomoJybHaS cuia Np = -71.2 xH
Vsrubamoumuli MOMEHT BOKPYI Oocu Y Mp,y = -13.31 xH'™
Vsrmbamnmmulyi MOMEHT BOKPYI' OCHU Z Mp, z = 0.00 xH '™

VTEPAINVIOHHEE BHYTPEHHUE YCUJIVA

[lponoybHOE yCuUIMe N = 0.0 xH
Varubamoumuli MOMEHT BOKPYI ocu Y My = 60.00 xH M
Vsrmbanmmulyi MOMEHT BOKPYI' OCHU Z Mz = 0.00 xH '™
JTepallMOHHAsA TOYHOCTHb o) = 0.035 %
Obumee KOJIMUECTBO MUTEepaLUM i = 640

OEQOPMAINVN B IEHTPE XECTKOCTU HATPYXEHHOI'O CEUYEHNMA

Ocepas oTHOCHUTenbHas medopMaums £xX = -0.000191
KpuBusHa BOKPYT ocu Y 1/ry = 0.008135 1/m
KpuBusHaA BOKPYI OCHU Z 1/rz = 0.000000 1/m
[Iomanb PacTAHYTOM SBOHE CEUYEeHUS At = 152.0 cwm?
[Iyowank CXaTOoM BOHE CeYeHMd Ac = 325.5 cm?
INIAPAMETPH HAT'PYXEHHOT'O CEUEHMA OTHOCUTEJIBHO LEHTPA XECTKOCTU
OceBasa XeCTKOCTb Dxx = 373195 xH
V3rmbBHAs XEeCTKOCTH BOKPYI ocu Y Dyy = 5942 xH -m?
J3rmbHaa XeCTKOCTb BOKPYI OCHU Z Dzz = 3063 xH -m?
XecTxkOCTHL OTHOCUTENBHO ocey YZ Dyz = 0 xH -m?
KoopamHaTa LeHTpa XeCTKOCTM O ocu Y Yc = 40.00 MM
KoopmmHaTa LeHTpa XeCTKOCTU II0 OCHU Z zZc = 213.83 MM
CMeleHre lLeHTpa XeCTKOCTM IO ocu Y AYcC = 0.00 MM
CMemeHye LeHTPpa XeCTKOCTU II0 OCHU Z AZc = -23.21 MM
[IAPAMETPH BETOHA HATPYXEHHOI'O CEUYEHNA
MaxcuMasibHass OTHOCUTeJNbHasa nmebopmanums B OeToHe b, max = 0.001508
MyHMMasnbHass OTHOCUTeJNIbHasa IedopMalus B OeToHe ¢b,min = -0.001258
MaxcuMaJyibHOE HaIpsxeHMe B OeToHe ob,max = 0.00 Mlla
MyHMMaJjlbHOE HalpsXeHMe B OeTOoHe cb,min = -8.28 Mla
CpenHee Hanpsax. B OeToHe B pabouey yacTM CeUeHUS cb,m = -6.31 Mla
NAPAMETPH HEHAIPATAEMOM APMATYPH HATPYXKEHHOT'O CEUEHMA
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalus B apMaType €s,max = 0.001345
MyHMMaJibHass OTHOCUTeJNIbHas medbopMaums B apMaType €s,min = -0.001095
MaxkcuMasnibHOE HalpsXeHMe B apMaType Oos,max = 305.16 Mla
MyHMMAaJIbHOE HAIPSXEeHMEe B apMaType os,min = -219.03 Mlla
MAPAMETPH HANPSTAEMOM APMATYPH HATPYXEHHOI'O CEUEHNSI
MaxcuMasibHass OTHOCUTEJNIbHAas IedopMalms B apMaType £€sp,max = 0.001142
MyHMMajibHass OTHOCUTEeJIbHasa medpopMauusa B apMaType €sp,min = 0.001142
MaxcuMaJibHOE HaIpSXeHue B apMaType osp,max = 403.30 Mla
MmHMMasibHOE HalpsSXeHMEe B apMaType osp,min = 403.30 MIla
NDM R1 - PykoBoAcCTBO nNonb3oBaTtens 188 /191

BepudurKaumMoHHble 3aaa4n



PEINEHVE

CONSTRUCTIONLAB

CraTyc pelleHuda

KondduiumeHT MCOOJIB30BAHMS CXATOT'O OeToHa

KonddnumeHT MCHOJIE30BAaHMA HEHaNpsATaeMOoM apMaTyphl
KosdduumenT ynpyrom paboOTE HeHaNpAT'aeMOM apMaTypbl
KonddnumeHT MCHOJIB30BAaHMA HaNpsaT'aeMOoM apMaTyphl
KosdduumenT ynpyrom paboTe HanpsaraeMoM apMaTyph
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10 Jlnutepatypa

[1] CN 63.13330.2018. beToHHble U ene306eToHHble KOHCTPYKUMU. OCHOBHbIE MOJIOXKEHMUA.
AKkTyanusmpoBaHHaa pegakuma CHuM 52-01-2003 (c usmeHeHuem No 1) / HUUXKB
um. A.A. F'eosgesa AO «HWL, «Ctpontenbcteo». M.: MuHcTpoit Poccuu, 2018.

[2] ABTOMATU3NPOBaHHbIE METOAbl PacyeTa MACCUMBHbIX Kene3obeTOHHbIX KOHCTPYKUMUI npu
06beEMHOM HaNpPsXXeHHOM COCTOSIHUU: meToguyeckoe nocobue / GAY «dUC». M.: MuH-
cTpoii Poccun, 2019.

[3] PacueT ene30b6eTOHHbIX KOHCTPYKUUI 6e3 NnpeaBapuTeIbHO HAaNPAXKEHHOM apmaTypbl: me-
Toamyeckoe nocobue / PAY «PLUC». M.: MuHctpon Poccuu, 2015.

(4] PacuyeT npeaBapuTeIbHO HAaNPAMXKEHHbIX *Kene306eTOHHbIX KOHCTPYKLUMIA: MeToAnYecKkoe no-
cobue / DAY «dUC». M.: MuHcTpoii Poccum, 2015.
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