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Pacuer npoBesieH B codfgeTcTB METOAHKOIi pacy apiaCliacannoii cucrempl "QunT-O! "', pa3paboTaHHOIl HAYYHO-HCCIE0BATEILCKHM H IPOEKTHBHIM HHCTHTYTOM CTPOHTETbHBIX
JLTOKOHCTPYKIMI 1 () oBa. [lorosop Ne03-867 ot 07 mas 2019 r.
Dudp THAs! IUTHTA (TJ13IKOK )
AapT-®acan-03

by = 1200 MM

hy, = 2500 MM

to = 8 MM
Paiion cTpoutenscTa r.Crynuno
BetpoBoii paiion I
THIT MECTOHOCTH B - ropojckue Teppuropun h>10m
Tononenusiit paiion 11
Bricora 3nanms 15 M
Kiacc HaieXKHOCTH 110 OTBETCTBEHHOCTH KC-2 - Hopmaabubrii
JluHa HanpasJsiomeit 2400 MM
KonmdecTBO KPOHIITEHHOB Ha HANPABIISIONTYIO 4 T.
Iar cucrempr

Topu3soHTasIbHAS HAIPABJISIONINE

BepTHKaIbHbIC HANPABISIONIME 110 PYCTY
BeprukanbHble HANPaBIIAIONHE (JIOMOMHUTEIbHbIE)
Mapka cramn

Mapka NpMMEHSIEMOro KpOHIITeiiHa

JlnnHa NPUMEHSIEMOro KPOHIITeiHa (IJ1e40 KPOHIITeHHa)

JluameTp npuMeHseMol 3akitenku A2/A2

PaccrosiHre MeKIy KpOHIITEHaMH (IIPOJIeT HaIPaBIISIONISiT)

Illar BepTHKATBHBIX HATIPABIIAIOUIMX 110 TOPU30HTANC (OCHOBHOI)

Ilar BepTHKAIBLHBIX HAIPABJISIIOUIMX [0 TOPH30HTANIE (IONONTHHTENBHOM)
1. Pacuer ro.io.ie/inoii HATPY3KM:
TonmuHa Hajeu B MM 110 Tabiunam 3.5 u 3.6 (B coorBeTcTBHM ¢ Tabmuuamu 11,
2.01.07-85%);
Ko uunent, yauThIBAIONIHi H3MEHEHHE TOMIMHBI CTCHKH TOJI0JIC/IA IIQBHICOTE 110 TABIHIIE 3.8 METOIUK]

Tabmuueit 13 CHull 2.01.07-85%); k=
TIn0THOCTH JIbJa p= r/em’
Kospduuuent, yaursisaronuii Gopm obe1eHeHH s 1 IPHHUM B! 51 hacaiHbIX 00 W=
YckopeHne cBOOOIHOTO MaeHHs w/c’
Koadduument Hag&HKHOCTH 110 TONONENHOI Harpyske
Kospduument HafeKHOCTH 110 OTBETCBEHHOCTH Y= 1
HopmaTtiBHOE 3Ha4YeHHE ITIOBEPHOCTHOIH rONOJIE, Wy PENENAIOT B COQ; 1] ull 2.01.07-85* 5244 a
(dopmyite: i = b-k-u2-p-g yryn ’
i 5,24 [ w2
Paccrosnue Mex1y KpoHiTeiHamu (9 ipa 1ieit) 0,63 M
Ilar KPOHUITEHHOB B TOPH30HTAIIB! CHUH 1,00 M
M . kuep= 1,10
Kospduunent nepaspesnoct THIBAIOLIHIT Nepesady Harp O0IMIIOBKH KaK ¢ MHOIOIPO] i Gasku
Koadduument odneeHeHgs KU C IBYX CTOPOH & 2
Harpyska ot obeeHenus RONCTPYKIWH Pros=2**L1*Bk*kue; | ro:l:| 7 | KT
2. Pacuer Harpyiiiho 1 :
HopmarusHoe g pn= 1500 Kkr/m3
bfac= 0,008 M
yE= 1,2
Yn= 1
Cca OOJIHIIOBKH Zobn= pn * | gasn=| 14,4 | Kr/m2
QI PaBIIAIONICH) Li= 0,633333333 M
i . kuep= 1,1
Kospduument HepaspesHOCTH, yUUTHIBAIONIMI Nepeiady Harpy3kH ¢ 00IMIIOBKH KaK ¢ MHOIONPOJIETHOMH Ganku
Ilar kpOHIITEHHOB B TOPH30HTATBHOM (BEPTHKATLHOM) HATIPABICHHH (MEKIy TOPH30HTAISAMH) 1 M
Harpyska ot Beca 06/1u110BKH Poci=go6r*L1*Bk*kuep | 10,032 | K
Macca ropu30HTaNBLHOI HaTIpaBIArONICH 0,75 Kr/M
Macca BepTHKaIbHOI HanpagsoLLeii (110 pycTy) Muanp= 0,94 Kr/M
Macca BepTHKaIbHOI HAIPaBISIOICHT (IOMOITHHTEIBHON) Muanp= 0,94 KI/M
Kospduunent HaneHocTn 110 Harpys3ke = 1,05
Ko duumeHT Hafie)KHOCTH 110 OTBETCBEHHOCTH o= 1
PacyeTHO 3HaUCHHE HATPY3KH OT COOCTBEHHOIO BECAa FOPU3OHTAILHOIM HATIPABIIAIONICH @ianp=Muanp * Yf * Yn ghanp= 0,788 | KI/M

Pac4eTHO 3HAUCHIE HATPY3KH OT COOCTBEHHOTO BECA BEPTHKAIBHOI HATIPABISIOLICH @uanp=Muanp * Yf * Yn
PacyeTHO 3HaUCHHE HATPY3KH OT COOCTBEHHOrO BECA BEPTHKAILHOI HATIPABIIAIOIICH Granp=Muanp * Yf * Yn
Harpyska 0T Macchl HANPABISIOMNX Pranp=guanp*L1

Harpyska o 06/1HII0BKH H COOCTBEHHOI0 Beca CUCTeMbl P=PoGirtPranp

3.1 Pacuer BEeTPOBOIi HATDY3KM:

HopmaTtuBHOE 3HaUCHHE JaBJICHHS BETPa (OT BETPOBOTO paifoHa)
Ko duuuent, yauThIBaIONIHii H3MEHEHHE CPEe/IHEi COCTaBIAIONICH JaBICHHS BETPa JUIs PACUCTHO Bj
YKa3aHHOM THIIE MCCTHOCTH

Ko duuueHnt, yauThIBarONIHii H3MEHEHHE MyIbCALlMH IABICHHS BETPa JUIs PACUCTHOI BBICOT) e
MECTHOCTH

TuxoBoe asp Koro kodbod Ta
Ko uumeHT koppensiuy BETpOBOii HAarpy3Ki

Kospduument Hané&KHOCTH 110 HArPY3Ke JUI OCHOBHO# H ITHMKOBBIX BETPOBBIX
Ko uumeHT Hafie)KHOCTH 110 OTBETCBEHHOCTH

TTnKoBbIE MONOKHTE/IbHBIE BO3EHCTBHS BeTpoBOii Harpy3ku W+=Work(ze)*(1+{(ze))* Y¥yn
TIMKOBBIC OTPHIATEIIBHBIC BO3ACHCTBHS BETPOBOH Harpyskn W(-)=Wo*k (22 ) *Cp, () ¥V *yf¥yn

3.2 Pacuer BeTpoB ArPY3KH (OTHOCHTCS K BJ10K
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Pacuyernast BerpoBast Harpyska (¢ ko3¢. 0,6 Berposoii 1 9 k0> aHnaA=k03(.0,54)
TTposer HanpaBsIONIEH MeXK/1y KPOHIITEHHAMU

Ko uumeHT Hepa3pesHOCTH, YIHTHIBAIONIMH Iepeady Harpy3kH ¢ OOIMIIOBKH KakK ¢ MHOTONPOJICTHOM Oamku
Paccrosnue Mex Iy KpoHIITeiiHaMK (TIPOJeT HaMpaBIAIoIeii)

PacueTHas IOrOHHas BETPOBAs HATPY3Ka Ha HANPABIAIOLLYIO

KosmyecTBo Touek OMOPHOI peakiuu (cxema IponeTHol Gaiku)

MakcHMaNbHBIH OIOPHBII MOMEHT

MakcHMasIbHBIH IPOJICTHBIH MOMEHT

OnopHas peakius OT BETPOBOI HArpy3KH

31,54 Kr/M2
0,633333333 M
. . ep= 1,1
Ko duuneHT Hepa3pesHOCTH, YIUTHIBAIOLINH Pe Arpy3KH C O0THIIOBKH RRK, PONICTHO# GanKi
Paccrosnue MeK Iy KpOHIITCHHAMM Li= 0,633333333 M
PacuerHast moroHHasi BETpoOBast Harp ’% paBIISIONIYIO qw=| 21,97 | KI/M
KosmyecTBo Touek OnOpHO#i peaxiy % 4 1T,
MakCHMAIBHBII OOPHBIH MOM, Mon.max= 0,88 KI*M
MakcHMaIbHBI IPOJICTHBIN Mup.max= 0,71 Kr¥M
Nw max= 10,93 KT
i 2
PacueTHas BETpOBasI H 03¢. 0,6 BeTpoBoii 1 0. W= 31,54 Kr/mM2
Ilar Hanpaﬂnﬂ@r 30HTANH(IIAr CHCT Ba= 0,6 M
. kuep= 1
T HOCTH, Y4HT al TPONIETHOMH Gasku
a Sy KpOHIITEHAM) 2 L2: 1 M
Hasi BETPOBAs HArPY3! | qw 18,92 | KI/M
OYEeK ONMOPHOI peakImH (CXC 2 IIT.
MakcuMasIbHblif OOPHBIH MOMEHT Mon.max= 0,00 Kr¥*M
MakcHMaIbHBI IPOJICTHBIH MOMEHT Mup.max= 2,37 KI*M
OnopHasi peakiis OT BETPOBOi HArpy3KH Nw max= 6,76 KT
3.4 Pacyer BeTpOBOii HATPY3KH (0THOCHTCS K 610Ky 4.3) mo PCY2:
Pacuyernast BerpoBast Harpyska (¢ ko3d. 0,6 Berposoii i 0,9 k03¢. coderanns=ko3¢.0,54) W= 31,54 Kr/m2
Ilar HanpapJIsIOUIMX O FOPH3OHTATH (1Al CHCTEMbI) Bi= 0,6 M
kuep= 1

4.1 Pacuer ropu30HTAILHON HANPABISAIONIEH:

HopmariBHas cocTpeioToueHHas Harpyska ot cobcTBeHHoro Beca P=Pobn+Puanp+Pron
HopmaTtnBHast cocTpeJOTOYCHHAs Harpy3ka oT Berpa (Nw_max ¢ yaerom quw=qw/1,4)
IIIar KPOHINTEHHOB B TOPU3OHTAIBHOM HarnpapieHuu (=L1)

Koaduuuent nporuba neHTpa HANPaB/IAIOIMX PACIPEICICHHBIX HATPY30K

Motynb ynpyrocTs craiim

TIpenensHslit nporu6 st HanpassoLuUx, Bk/150

4.1.1 Pacuer 100K B Harnope:

MOMEHT HHEPIIHU CEUCHHUSI TS TOPH3OHTAIBHOH MOIKH

MoMeHT HHEpPLMH CEYEHHUS JUIsl FOPU3OHTAILHOM MOTKH

JledopmatrBHOCTS Hanpasisoweii (mporud B cepemune mponera) fp=k*Pa*Bk3/E’
Yeaosue gedopmaTuBHocTH Bhinosnnsiercsi f<Bk/150

e )
Yceinosue aedopmatusnocTn Bhinosnsierces f<Bk/15
JedopmatuBHOCTS Hanpasisoweii (mporu6 B ceperuad@ponet® f=k*Nu*Bk3/E*Iy
Yeinosue 1edopmMaTHBHOCTH BbINoJHsIeTCs <

4.1.2 Pacuer noJiok B oTcoce:

JledopMaTHBHOCTH HAIPABIL
Ycnosue xedopmaTuBH

MoMEHT HHEPIHH Ce!
JledopmaruBH
Yenosue ned

JledopmaTHBHOCTS HanpasistoLeii (mporud B cepenune nposera) fir=! 3/E*Iy
Ycaosue gedopmaTuBHocTH Bhinosnsiercsi f<Bk/150

MOMEHT HHEPIMH CEUCHHUS JUTS BEPTHKAIBHOI MOJIKH

MoMeHT HHEPLUH CEYEHHU s U BEPTHUKAIBHOM MOJIKH

JledhopMaTHBHOCTD HANpPABISIOLICH (IPOrHG B CePEIHH| *BK3/E*Ix :

HopmanbH#s cita B HapaBJIsioLIeH
TInomap NOMEPEHOro CeUCHHS
MakcHMasIbHbIiT OOPHBIH MOMEHT
MakcHMaNbHBIH MPOICTHBII MOMEHT

PacueTHOE CONPOTHBIICHHE CTATN

HopmaTiBHOE 3HaUCHHE OrOHHOH BETPOBOH HArPY3KH HA HATIPABISIONIYIO
Paccrosnue Mek Iy onopaMu (MpONeT HATPAB/IAIONICH - IIar CHCTEMBI)
Mojtynb ynpyrocTH CTaii

MoMeHT HHEPLUH CeYeHUs

JledhopMaTHBHOCTD HANpaBIISIOLICH (IPOruo B CepeUHE MPOeTa)
Tpesenbuplii mporu® s Hanpasssiouwx, L1/150

Ycnosue redopmaTuBHocTH Bhinoauserces f<L1/150

Iy= 1,521 cm4
= 0,011
0,011 < 0,422
fn= 0,006
0,006 < 0,422
x= 1,521 cmé4
Iy= 1,521 cm4
= 0,011
0,011 < 0,422
fn= 0,006
0,006 < 0,422
Z0-40x20x1,2 (40%20%20)
N= 19,772 0
A= 0,94 cM2
Mon.max= 0,00 Kr*em
Mup.max= 236,56 Kr¥em
MOMEHT CONPOTUBJICHUS CCYCHHS C Y4ETOM PEIyKIUU Wix= 0,55 cM3
Ry= 2250 Kr/cm2
Pacuer nanpagJisiionieii Ha IPOYHOCTD (CEUEHHE B ONOPE) | Oonv:| 21,034 | Kr/cm2
Ycaosue npounoctn don.<Ry BhImosHsieTCs 21 < 2250
Pacuer HanpagJisiionieii Ha IPOYHOCTH (CEUEHHE B IIPOJIETE) | Onpv:| 451,146 | Kr/cm2
Ycaosue npounoctn don.<Ry BhImosHsieTCs 451 < 2250
Koaddurment npornda neHTpa HANPaB/IAIOMIKX PACTIPEICICHHBIX HAIPY30K = 0,013
PacuerHast moroHHasi BeTpOBas Harpy3ka Ha HalpaBJIAIOILYI0 18,92 0,422222
Kospduuuent Hané&KHOCTH 110 HArPY3KE IS OCHOBHO# M TMKOBBIX BETPOBBIX HATPY30K 1.4

0,14

4.3 Pacuer 10M0JHHTEIbLHOlN BePTHKAILHOI HANPAB/IAIOMICIH:

HopmainbHast ciia B HanpasJIsioNIeH

TInomap NOMEPEHOro CeUCHHS

MakcHMasIbHbIiT OOPHBIH MOMEHT

MakcHMaNbHBIH MPOICTHBII MOMEHT

MOoMeHT CONPOTHBIICHUS CEYEHHS C YHETOM PELyKIMU

PacueTHOE CONPOTHBICHUE CTAIH Q Q

e A<

Kr¥em
cM3
Kr/cM2




21,034 [ xr/em2

Pacuer nanpagJisiionieii Ha IPOYHOCTD (CeUeHHE B ONOP.
Ycaosue npounoctn don.<Ry BhimosHsieTes
Pacuer HanpapJisionieii Ha IPOYHOCTD (CEUEHH: D ©

< 2250
25,335 [ xr/em2
Ycnosue npounocta 00m.<Ry BeimoHseTE: < 2250
Koaddupent nporuba nexrpa HanRgbrion €JICHHBIX Harf 0,013
PacuerHast moroHHasi BETpoOBast Harp ’% paBIISIONIYIO qw= 18,92 Kr/cM2
Kospduunent nané&xuoctn 1o Harg & HOBHO# U IINKOBBIX B = 14
HopmaTtnBHOE 3Ha4YCHHE MOTOH] BC Ol Harpy3KH Ha Harpaj | qwn=| 0,14 | Kr/cM
Paccrosnue MeK Iy ornopam: HAMpAaBIIAIOIICH - IIar c! Li= 100 oM
Mogyib yIpyrocTa crain E= 2100000 Kr/cm2
MOMEHT HHEPLIMH CCYRHHS Ix= 0,69 cméd
eTa) | f=| 0,121 | oM
| 0,667 [ oM
0,121 < 0,666667
KPY-2p
10,93 KT
Harpyska OT Beca 00/IMIIOBKH M HAIPABIIAIOIINX 19,772 Kr
TIneuo ot npunoxkenus cuisl P 10 ieHTpa Maces! cedeHns 1-1 25,5 oM
W3rubaroumii MOMEHT, OT COOCTBEHHOI'0 Beca My_1-1= 504,179 Kr¥em
TIneuo ot npunoxkenus cuisl N 10 eHTpa Macc cedeHust 1-1 4,6 oM
Mzrubaronuii MOMEHT, OT BETPOBOI HArpy3KH 50,299 Kr¥em
TInomane ceueHust 2,24 cM2
MOMEHT CONPOTUBICHUS CCUCHHS 0,31 cM3
MOMEHT CONPOTHBIICHHUS CCUCHUS. 3,39 cm3
Tlpesien TexydecT# cTamm 2250 Kr/cm2
Hanpsbkenue, B cedennn 1-1 315,86 | Kr/cM2
VciioBHe NPOYHOCTH BBINIOJHSIETCS! < 2250
TIneuo ot npunoxkenus cuisl N 10 ceueHns 2-2 4,55 oM
VYeunue or BeTpoBoii HArPY3KH B CEUCHHH 2-2 10,93 Kr

HM3rubarommii MOMEHT, OT BETPOBOH HArpy3Kku
MoMeHT CONPOTHBIICHUS CEUEHHS
Hanpsbkenue, B ceuenun 2-2

YcioBue IIPO‘IHOC TH BbINIOJIHSIETCSI

49,75
0,31

5.1.2 Pacuer ankepa Ha BbIPbIB, NPH Kpenienue 1 ankepom:
OceBble XapaKTCPUCTHKK BEIOPAHHOTO KPOHINTCHHA
OceBble XapaKTEPUCTHKH BHIOPAHHOIO KPOHIITEIHA

OceBble XapaKTCPUCTHKK BEIOPAHHOTO KPOHINTCHHA 4,6

OceBble XapaKTEPUCTHKH BHIOPAHHOIO KPOHIITEIHA 35

OceBble XapaKTCPUCTHKK BEIOPAHHOTO KPOHINTCHHA 4,

OceBble XapaKTEPUCTHKH BHIOPAHHOIO KPOHIITEIHA 4,6 oM

Harpyska ot Beca 00/IMIIOBKH M HANPAB/IAIONMX 19,772 KT
Veunue ot BeTpoBoit HArpy3KH

Pacuer Begercs, ecain P*el # N*(e6-¢2)
YcinoBunue llepa“ell CTBA BbINOJIHSIETCS

Pacuer BeIpbIBaromero ycuans npu P*el < N*(e6-¢2)
Pacuer BbIpbiBatolero ycunus npu P*el > N*(e6-¢2)

KI

10,93 KT
Harpy3ka ot Beca 00/THIIOBKH M HATIPABIAIONIM: 19,772 KT
Ilnedo ot mpuoxkeHus cuisl P 1o 1 1 1-1 el= 25,5 oM
W3rubaroumii MOMEHT, OT COOCTBEHY y_1-1= 504,179 Kr*cMm
ITnedo ot mpunoxenus cuibl N 10 4 AWl ccuenus 1-1 e3= 4,6 oM
M3rubaronuii MOMEHT, OT BETp : Mx_1-1= 554,479 Kr*cMm
Tlnomap ceyenus Al-1= 2,24 cM2
MOMEHT CONMPOTUBIICHNUS QRUCHHS Wx_1-1= 0,31 cM3
Wy_1-1= 3,39 cm3
Ry= 2250 Kr/cM2
. [ o] 1793,52 [ xo/em2
{ i 0. THsIeTCS 1794 < 2250
bt N 10 ce 4,55 oM
10,93 KT
553,93 Kr*cm
0,31 cM3
[ 1791,76 [ xr/em2
Yc10BHe NPOYHOCTH BbINOJIHSACTCS < 2250
5.2.2 Pacuer ankepa Ha BBIPLIB, MPH Kpernenne 1 ankepom: KPY-2p
OceBble XapaKTEPUCTHKH BHIOPAHHOIO KPOHIITEIHA el= 25,5 oM
OceBble XapaKTCPUCTHKK BEIOPAHHOTO KPOHINTCHHA e2= 4,6 oM
OceBble XapaKTEPUCTHKH BHIOPAHHOIO KPOHIITEHA e3= 4,6 oM
OceBble XapaKTCPUCTHKK BEIOPAHHOTO KPOHINTCHHA ed= 35 oM
OceBble XapaKTEPUCTHKH BHIOPAHHOIO KPOHIITEIHA e5= 4,5 oM
OceBble XapaKTCPUCTHKK BEIOPAHHOTO KPOHINTCHHA e6= 4,6 M
Harpyska ot Beca 00/IMIIOBKH 1 HANPaBIIAIOIINX P= 19,772 Kr
VYcunue ot BeTpoBOii Harpy3kH = 10,93 KT

Boip YCHJIHE, el cTBYIOLIee HA aHKep 120,54

B YCHIIHe, eiicTBYIONIee HA aHKeP

Pacuer 3aK.1€M04YHOI0 COCIMHEHHS ¢ BEPTHKAILHOI II0CKOCThIO:
Harpyska ot Beca 00/IMIIOBKH M HANPABIIAIOIIMX

Ycunune ot BeTpoBOii Harpy3kH

KosuyecTBo 3aKIENOK B COSIMHEHHI

Yucto cpe3oB 0HOM 3aKIICIKH

PacueTHoe ycuine cpesa Juisi OJIHO# 3aKIenKH

KI

KT

T,

T,
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