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NPEAUCNOBUE

i

Hac:mﬂmee TPETbe WagaHue METO,G,MHECKMX yKasaxwit nepepaGOTaHo B co-
OTBETCTBAM C HOSBIMI CTPOWTETIbHBIMU HOpMamy PecryBrukm Eeﬂapy(:b CHB
5 03.01-02 «BeToxHBe U XKe1e306eTORHELE KOHCTPYKIHEY 1 AONONHENO NO CPaBHE-
Hmo c npe,ubmymmn usfannem, seiliefiium 8 2002 1., GAHAKO OCHOBHAAN MeTOﬂ,M-
yeckas ycTaHoBKka yKasaumil coxpaHena.

JlaHHble METOOMYEecKUE YKa3aHWs ABMRIOTCS onHMM U3 COCTABHbLIX ANeMeH-

TOB y4ebHo-MeToarveckoro obecneverms NepBOro KYPCOROTO MPOEKTa NO Kypoy
«KenesoBeToHHBIE KOHCTRYKLMN». ‘ ‘

YKa3aHus ConepkaT PeKOMeHaLmMK 110 COCTaBY MEPBOTo KyPCOBOTO MPOeKTa,
KOMMNOHOBKE MOHOTATHOTO peﬁpmcmro MEPEKPBITUR C BanouHoit nnuUToi 1 BRIBOPY
3|<0Hoquecm BbIFOMHOMD BAPMaHTa, NPUMEPK) PacIeTa U KOHCprMDOBaHMH are-
MEHTOB ﬂaHHDFO AepeKpbITUS. .

B npmomewmx K YKA33HWAM NPUBOAATCS COLINOUHbIE MaTepV!aJ'Ibl 7 Hy)KHb!e
CBEZIEHUS /17151 BbINOMHEHUS KYPCOBOO [POSKTa.

YKa3aHWA NPefHasHavuebl B8 CTYOeHTOoR CHeU,MaanOCTVI 70 02 01 (HFC)
BCEX thopm, 0By“eHns, a Take MOTyT GbiTh NONEeatbl NP KYPCOBOM n AVIHOMREOM

NPOEKTUPOBAHUN CTYIEHTAM LPYIUX CeUnanHOCTeR CTpouTeNsHOTO dakynbTeTa.

\



1. COCTAR MNPOEKTA

‘Uexoprsie AaHHble ANA NPOSKTUPROBAHVA MPMHUMAIOTCS CTYAEHTAaMM AHeR-
HOIQ. OTZAGREHMA 110 3a/1akNI0, BbIaBASMOMY TIPErOaBaTeneM unv 1o CBOeMy
wubpy B COOTBETCTBUM € Tabn. 1-1 + 1-3 npunoxenus 1 CTyHeHTaMy 3a0qHorn
oTAEneHns, : ’

B coctap nepsoro kypcoBOro npoexTa BXOUUT pazpaboTka KOHCTPYKTUBHLIX
PRUIGHNWA MOHORUTHOTO W COOPHOTO NepeipLITUA MHOTOSTAKHOIC TIPOMEBILITEHHOTO
| 30@HWA W MX KOHCTPYKTUBHLIX SNEMEHTOR, a Taike gayxmpycnon KOHOHHbi HBDKHWUX
STaNEN 33aHKs,

B npoekre 1pebyetcs BLINONHUTL PaBoqmia NMPOEKT 91eMeHTOB HECYILNX KOH-
CTPYKEWA 3[JaHus B COCTaBe: )

- @) NFThI ¥ BTOPOCTENEHHO! Ganku MOHOMUTHOTO PeBPHCTOro NEpeKPhITUS;
6) cGOpHOro MHOTOMPONETHOTO HEPA3PE3HOro PUIBNs 1 Y35i0B ef0 ComnpshKe-
Hust € Konosqnof@r
B), [BYXBbADYCHO! KONOHHbLI HVKHUX 9TAKEH 1 CThIXa KOMOHH B YPOBHE TPETbe-
FO 3TaXAa. . : X :

1.1 Pacyemuas sacmb npoekima.

A. Monronumrsie }xeneso(}emomb;e Koacmpquuu
Tpebyarcy. BbIAOTHUTS!
1. PacueT # xonmpywposaﬂwe BanouHon nnuTH MOHOIIUTHOTO nepe}(pmmw
a} KOMMOHOBKA MOHOFATHOIO nepemblmq " Bb|60p Haw60nee SKOHOMW—IHOFO
BAPUAHTE;
6) onpeaeneHue BesinumnH M3rubaiioclnX MOMEHTOS B pacuembix ceqenmx
8) pacuer patiouel apMaTypbl, - - W :
r} noaGop ¥ pacKNaaka apMaTypHbIX CETOK B NITMTe.
2, PacqueT 1 KOHCTPYUPOBaHNE BTOPOCTENeHHON Bafkn MOHOMMTHOTO NEPEeKpbLITAR:
a) cratudeckuit pacueT Hamkv ¢ y4eToMm nepepacnpefenenvs YCHIAR 1 T10-
CTpOeHUE OTUBAatoLMX SIHCP U3TUBAIOUIMX MOMEHTOB U NonRepEdHiBIX cu;
© B) pacHeT NPoASLHON 1 NUTBPeYHOI - paBoYMx apmaTyp, nom*poeﬂme 3OPbI
METEPUANOB MO N3rMOaI0LWIM MOMEHTEM,;
B) KOHCTPYMPOBAHUE ¥ PACCTAHOBKA OTASMbHbLIX ﬂpO}J,OIIbeIX CTEPKHER U XO-
... .myToB B Banke. :
B. CﬁOprie Kene3008moHHbIe Koscmpquuu
TpebyaTcs BolNONHUTD:
1. PacueT 1 KOHCTPYUPOBAHUE CHORHOTO MHOTONPOIBTHOTO PUrEns:
a) OnpeseneHNe HArpy3oK U PECHETHBIX NPONeTos;
6) CTaTUUeCKUP pacueT purensa u onpeaeneHue uarbanmx MOMEHTOB 1 10-
REpeYHbIX CUN B CTAONN [PEENbHOFO PABHOBECUS,




8) pacqeT NPOLOCALHONR M NMONEPEYHON pabouynx apmaTyp, roCTposHMe ANP.L!
MaTeRPManos no uarMbaLUM MOMEHTaM, ‘
_F) onpepgerneHue Mect obpeiBa N aHKepOBKv 0BpbIBae@MON NPOJOTEHOA apma-
TYpbl, KOHCTPYWPOBAHUE PUTENs.
2. KoHCTpynpoBaHKe CThika PUTEns C KOFIOHHOM. :
3. PacueT 1 KOHCTPYMPOBAHWE KOTMOHHb! 1-2 9Taxen.
' a) ONPEAenenne YOUNuA B KONoHHe;
6) onpenerneHvie PAIMEPos NONEPEHHOID CeueHMs! KONMOHHbI;
B) pacyeT ¥ KOHCTPYUpOBaHe NPOACITBHON v IORePEeYHON apMartyphbl;
T} pacHeT U KOHCTPYNPORAHMUE KOHCOMM KONMOHHbL.
4. KOHCTpYMpOBaHye CTbIKa KOIOHHbI.
Iput KOHCTPYMPOBAHUM CThIKA KOSOHH I CThIXa PUTENtst C KONOHHON Heoﬁxo,qm-
Mo paspaboTtarb pabodue YepTens GAaNHBIX COnpsoKeHni.

1 2. Fpat;buqecxaﬂ Yacmes NPoOeKma. _
Ha sneMeHTh! Hecywmx KOHCTPYKUMI 3pavva paspabaTteiBaoTest paﬁoqme 4ep-
Texu B 06béme 4-x nuctor hopmara A2 (594x420 mm).
Ha riepeOM MWCTE JOMKHE BbITh PasmelleHbl: :
1. MapupoBouHas cxema pacrioNoNeHUst SNeMeHTOs MOHOMUTHOIO perM-
CTOTO NBPBKPLITUA, COBMELLEHHAR CO CXeMOW packnagkn apmawpabax ce-
TOK TWTEL. .

2. Bm,qu paspeahl ceqeﬂmn " yqamm CME)KHb!X I(GHCprKUMM

3. CreuudmKaums apmMaTyphl, BEIOMOCTh PAcKOA@ CTany, BELOMOCTL feTar

 neit, BEAOMOCTL ROTPEBROCTY B MATEPUANAX.

Ha BTOpOM nvMcTe BOIMKHLE BhiTh pasmelleHbl: :

1 MouTaxHasi cxema ([1aH) MeXaysTaKHOo cﬁopHoro fiepPeKpbITUs ¢ yrasa-
HYem BCEX KOHGTPYKTUBHBIX 3NeMEHTOR U UX MapKUPOBKOM.

2. Cxema pacnono»ceum aneMeHToB COOPHLIX KOHCTDYKUMIA (nornepeqtbii
paspea).

3 KOHCprKTVIBHbES Y37bl CONPSKERUs pmreng C KOMOHHOR, Nasener ¢ KoMnoH-
HOWA 1 CTbIKa KOMOHH Mexay cobon. :

Ha ruerax Ne 3-4 pasmeluatoTcs onanyGouHBIe U YCTAHOBOUHBIE qeprem py-
“FeTs M OBYXbSPYCHOM KOMOHHL!, “epTEn apMarypHbiX N3nenni, sakagrbix aeraned
¥ YanoB, creumuKalmst 2pMaTyphl U BEAOMOCTY PACXOAA CTanu No SeMeHTam.

I1py BeINOMHEHWN FPAPMHECKON YECTI NPOBKTE MOKHO RONbL30BATRCH "Merno-
duveckum nocobuem no ohopmrenuie zpagudeckoll vacmu npoexkma Ne 17
a Tapke ansbomammu pabounx vepTexed, YMEIOWWXCS B MeTOfMveckom kabuHete
kadeaphbl.



2. MOHONUTHLIE MENE30BETOHHBLIE PEEPMCTbIE NEPEKPBLITUA.

2 1 OCHOGHH& YRa3aHus 1o NPpoeKmMUposatHuid U KOHCMPYUROSAHLIN MOHO-
AUMHBIX MepexpbLimuil.

B HACTOALEE BPEMS MHOMOTAaXHbIE 30aHUsT NPOSKTUPYIOTCR C NPUMEHEHN-
emM yrnpuLMPOBaRABIX TabapiTHRIX CXEM 1 OCHOBHBIM TUTIOM NEPEeKPLITUR npi
STOM SBIAMOTCA COOPHLIE NEPEKPLITVA, MOHOMMTHLIE NEPEKPHTUA DBPUMEHSIIOTCA B
Tex cmyvasX, Koraa no KakuM-nuBo COOBPaXEHWAM MPUXOOWTCA OTCTYNATb OT
YHUDUUUPOBAHHBIX rabapuTHeIX cxeM. Hanpumep, Koraa no TeXHOMOrM4Yeckum nim
apXMTEKTYPHbLIM TPEBOBAHWUSIM NPeYCMOTPEHBl 0COoBLIE NAPaMeTpbl 3aaHMs (Ha-
rpyaka, BblCoTa STa}el, CriokHOe ouepTaHime B ArtaHe).

B npaxivke NpoexkTrpOBaHMA MHOFOSTEKHBIX SARHUA CrOXWAOCH MHeHue,
YTO MOHONUTHBLIE Xene3oGeToHHbIe NEPEKPLITUR HeUHOYCTPHaNLHL OnHako npn
Hagnexaiwen mexaHuzaumy paboT W NpU NPUMEHEeHUM UHBEHTaPHOW WNTOBOMN
onanyBkn . MOHOIATHBIE NEPEKPRITS ABNAOTCH UHAYCTPUAMLHBIMU -1 - TpeByIoT
MeHbIUMX 3aTPAaT {3NeKTPo3Heprmu). BOCTOUHCTROM - UX: SBNSIETCA TO, MTC OHN 06-
nagawnT Bomnblued KeCTKOCTHIO RO CPaBHEHUK GO COOPHLIMM NepexpbiTysivu (3a
cHeT MOHOMTHOA CBA3W 3NeMEHTOB NEPeKPLITAAY, a BRarogaps STOMY OHW 4acTo
OKa3LIBAIOTCH BONEe SKOHOMUUHLIMA (33 CHET MEHLILETO Pacxoaa MaTepuarnos u
QTCYTCTBUSI CBapHLIX CTLIKOB). HEQOCTaTKOM UX ABARETCH TO, 4T0 npomsao,qcmo
paboT B 8MHEE BPEMS YCIIOKHASTCH. G

MOHONUTHBIE  PeBPUCTHIE  REPEKPLITYA I’!peﬂCTaBﬂFllOT coﬁom ‘cucremy
NEPERPECTHEIX DANOK » [MABHBIX W BTOPOCTENEHHbLIX, MOHOMWTHO COBHMHEHHLIX
MeXEY coBol WU obweauusIOe UX roBepxy MIKMTOR. B  sarmomMocTin oT
COOTHOLUEHMSI PasMEpOB  SUENKA (HacTV * NepekpblTns, 3aKIIOHeHHOro  MeXay
Bankamu) fUIMrel NoppaspenalTea Ha 6anduHele M onepTele MO KoHTypy. K
BanouHLIM OTHOCATCS MITUTH, ¥ KOTOPLIX OTHOWEHVE OFMHHOWE CTOPOHbI SHMENKM K

.-. l.! >3 . l! . 3
KOPOTKON Zh-— , 8 K ONepTbiM NO KOWTYPY ONMTHI € l.,]< . [oayctumo

PacCHUTHIBATE KAK BAMOUMBLIE NNWTLI C l 22
sh

BanouvHsie NnuThl péﬁpmmbix nepekpbITui paboTaloT Ha narmG TonBKo 8 of-
HOM — KOPOTKOM HanpaSneHmil B apyroM HanpaefeHnyM {ANMHHOMY} WX KPUBM3HA
HACTOMBKO Masa, YT0  NPEeHeBPeranT He3HAUNTENBHLIMN BEIWMMNHAMY: uarnbaro-
LIMX MOMEHTOB, [AERCTBYIOLMX BOML AMMHHOMN CTOPOHB! TNKTLL B BanouHbIxX nim-

{ .
Tax © / =2 M3TV!68}OLL1MB MOMEHTE BAONE ,!J,ﬂMHHOlFI CTOPOHBI MOTYT € YCNexom
sk, .

BbiTh. BOCHPNHATS! KOHCTPYKTVBHOM apMATYPOA.



M3 MOHOMUATHILIX NEPEKPLITUNA - KOHCTPYKLMY DeBpUCTRIX NepekpuThai ¢ Ga-
FICMHBIMI FIIATAMU HauGonee aKOHOMUYHEL TOSBKO MpK OUEHE TSDKEBIX HAarpy3Kax
W KBALPATHO CETKE KOFIOHH OHM MOTYT YCTynarh DesbanoyHbIM NepekphiTHaM.

B KypcoBOM nNpoexTe paccmanwaéeTcsa 3aanMe ¢ HenonHelM Kapkacom (¢
BHYTPEHHUM KENEe3002TOHHLIM KAPKSCOM W HECYLUUMK CTeHamn), NPoeKThpyemos
No CBA3EROHA CUCTeMe, T.e. BETPOBLIE W Ftobbie Apyrie ropu3oHTalibHpie Harpyakm
BOCHPUHUMAIOT MEXKAYSTEXKHBIE NEeperpLITUS (HeaedopMUpyemsie B CBOBR NNnoc-
KOGTH) 1 NEPEABIOT X HA KECTKWE NONEPEYUHLIE BEPTUKANLHBIE CBAIN: NECTHUYHLIR
KNETKH, TAQTOBLIE WaXTH, NONepeyHLIe CTeHb TOMMHONR He Meree 120 mm 1 1.0,
BepTukasibhble Harpy3Ku BOGHPUHMMEIOT 3NeMeHThl KapKaca.

B atom cnyyae npW CTATUHECKOM pacHeTe alieMeHTOB MOHONMTHOrO pebpu-
CTOTO NEPSKPLITUA TIPUHYMBETCA YCIOBHAsA pacieTHan cxema (MOZerb), COrMacHo
KOTOPOA OnopamMn FAaBHbIX DanoK CIyKaT KONOHHB! 1 CTeHbl (KpalHie Ofopbl);
gTOpOCTENeHHbie Garky oMmMpaTes Ha rnasHbe Banku ¥ Ha cTedbl (Kpaidue ono-

" pbl}; FNABHBIe ¥ BTOPOCTENeHHbie Baru cnyxat cnopamm 4ns Nnwib.
MpéekTupyeTcs MOHONUTHOE pedpucToe nepekpeiTHe B cne,qymmem nocse-
LOBATENBHOCTH:
1.PaccMaTpuBaloTcst BO3MOXHLIE KOMINOHOBOYHLIE CXeMbl U BhibupaeTcst 0c-
HOBHOM BAPWAHT NepeKphLITUSA.
. 2. penBaputenbHO Ha3HAYAINTCH PasMepbl SNEMEHTOR NePEKPLITHA.
3. OnpepenstoTcs HArpysKyn Ha OTAENbHLIS 3NEMEeHTDI.
4. TpOV3BOOUTCH CTATUMECKWA DPAcHeT KOHCTPYKUWIA (onpesensioTes Benmqm-
Hb NBTUBAIOLLMX MOMEHTOB, NPOAGIBHBLIX U NONEPEYHBLIX Citr). '
5. FpoMaBOaMTCH PACUET TIPOMHOCTIA HOPMANbHBIX. ¥ HAKIOHHBLIX CeveHWid
INEMEHTOR (QNPELESISHOTCS OKOHYATENBHO PA3MEpbl CeMEeHUs 3MeMeHTOB,
Ha3HaYaA0TCs pPAcYSTHRIE CONPOTUBNERKUs GeToHa K apmaTbel onpegens-

T BTCA NAOWANE CeueHUst apMaTypbl).

6. BeIOMHSAETCR KOHCTPYWPOBaHWE 3NeMeHTOB (pasmetlaeTes apMatypa B

CeveHMN IFIEMENTOR, ONpe[lenaaetes ArMHE apMartypHEIX cTepkuel u pas-

MEpbi ApMATyPHbIX CEeTQK, MEeCTa pacrionomkexust oBpwiBoB W 0TrUGOB

CTERHER K T.1.).

IMpU PacCMOTPEHMM KOHCTPYKTUBHLIX CXEM MepeKkphiTusa {cxem BanouHoi

- KNETKW) pasmemeume'BTopocrer;eHHb:x 1 FRaBHbIX Ganok 8 firaxe nepekpsisaemo-
ro sﬁx@Hwﬂ MOXET ObiTh PAIMMUHBLIM. ECITM HET CrReuManbHbIX v TEXHOMOMUYECKNX
TpeboBaHMA No pasMelleHio Banok 1 KONoHH, To WX UenecooBpasHo pacronaraTe
Tak, uytobul NonyunTe aKOHOMUYECKY Hanbonee BRIroaHOe pewenne. OgHako cne-
DYeT MMeTh B BUAY, UTO TNONEPeqHOs PACcHOFIONKEHUE MMaBHbX 6anok  uenecoob-
pasHo npy GonbLIMX OKOHHEIX NpoeMax. B a1om cityyae rmasHeie Gankw pacriona-
FRIGTCH NPOTYR MPOCTEHKCBE, ¥ OKOHHLIR NDOBM MOMET NoIXCAUTh NouTH o4 ca-
MYIO NIVTY NEPEKPLITUS, W BTUM CaMBIM YAYILLEIOTEH YOrOBMS GCBELLEHHOCTH NO-

8



MeLleHus.

[ns nepBoHayasbHOrO COCTaB/IEHUSA BapuaHTOB PebpPMCTOro nepekpbITUS
nponeTbl Xene3obeToHHbIX 6anoYHbIX NANT cnegyeT npuHMMaTh B npegenax 1,5 -+
2.7 M 1 pegko 6onble. MponeTbl BTOPOCTENEHHbIX 6aN0K NPUHUMAIOTCA B npege-
nax 5 +7 M 1 Nponetbl rNaBHbIX 6a0K ~ 6 + 9 M. Lar BTOpocTeneHHbIX 6anokK

(pasmep B Ha puc.l) HasHauaeTCs MO YC/OBMSIM KyPCOBOrO MPOEKTa TaK, 4ToGbl

co61104an0Ch OTHOLLEHME, NPU KOTOPOM MNuTa cumMTaeTca b6anodHon: "Y/ /2

BbICOTY MOMNEPEeYHOro ceyeHust rnaBHON GaslkKu OPUEHTMPOBOYHO U3 YC/I0BUSA

YKECTKOCTM ClieAyeT NpuHUMaTh paBHoi | 1 , - (cm. puc.l), a BbICOTY Mo-
nw '12) b '

NepeyHoro CeYeHnsi BTOPOCTENEHHO 6anku ~,M ,/ .BbicoTa cevyeHunss 6anok
112 ' 20/' n

Puc.1, K Ha3HayeHM0 pa3mMepoB MPOJSIETOB N NMOMNEPEYHbIX CEYEHWI 3/IEMEHTOB
nepekpbITUSA.

LLinpmvHa nonepeyHoro cevyeHns 6asioK Kak rNaBHbIX, TaK 1 BTOPOCTEMEHHbIX
npuHumaeTcs pasHoW 0,3...0,5 mx BbICOTbI. [Mpy Ha3HayeHUM NponeToB 6anok u
MInT, a TakkKe WX pa3MepoB MOMepeyHoro CeyeHus, crnegyeTt UCXOA4UTb U3 MO-
[OYNbHOW CMCTEMbI, NPUHATON ANS AHHOTO TUMA KOHCTPYKLMIA.

TonuwmHa MOHOAUTHOW NAWTbI AO/HDKHA OblTb ONTMMabHOM, MPU KOTOPOW
pacxog 6eToHa W apmaTypbl 6yfeT HauMeHblumM. [penBapuTenbHY TOJLWUHY
NAUT B 3aBMCMMOCTMN OT ee NposeTa 1 Harpy3kM MOXHO NpuHMMaTh no Ta6n,l, a ns
YCNoBWiA XeCTKOCTU Mo Tabn.2. Kpome TOro, No KOHCTPYKTMBHLIM COOGPaXKeHUsM,
Heo6X04MMO Ha3HayaTtb TOMWMHY NAUTbl He MeHee 70 Mm. CnegyeT nMeTb B Buay,
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YTO C YBENUMEHWEM CTEMNEeHY arpeccyBHOCTI CPELbl, BeNUMMHA 3aLUTHOTO Cros -
feroHa YBENMIMBASTCH, NO3TAMY fIpW UCMOIb3oBaHuu Tabnmukl- T 6osbLyi0 Ton-
WiMHY NINTHL CrieyeT NpUHYMaTs A58 KOHCTPYKLMIA, SKkcnyarvpyiowmxes B onee
ArpecCUBHHIX cpefax. OkoHYaTenbHas TOrMUMHEa MOHOMUTHLIX TIFMT NPUHUMaeTCs
kpatHo 10 mm npu TonwwHe o 100 MM BrHCHUTENEHO W Aanee KkpaTHO 20 MM.

Tonuwusy 6€TOHHOrO 3alMTHOTC cnod Aans pabodelt apmatypnl nmT U Ba-
NIOK, B 3aBUCKMMOCTW OT KI&acCa Mo YCNoBusM axcrinyarau,m, crnenyer HasHavaTs,
UCTIONbL3YS pexomenaalin Tabn.3.

'

Tabnuya 1
OpUEHMUPOEOYHEIE MUHUMATTLEHLI® MOTUIHE! GANOYHBIX UM MexOy-
IMAKHBIX MePeKPLIMUL NPOU3B0JCMEeeHHBIX 30aHUl 8 3a8UCUMOCIMU Om 110~
FIG3HO Hazpy3KU.

Is v [Mponet nnnTs
1,5 1,8 2,0 24 2,6 2,8
Prodiie® S0 1 : x : :
TR S ” 7+9 8+ 10
80 R
50 7+9 ' 8+ 10
70 7+9 .
g0 ; : &+10
10,0
12,0 _ 8+ 10 o :
1400 | 8+10 ' 1012
Taénuua 2.
FexomernOyemMbie MUHUMAMBHLIE MORUWLHL! TUTUM N0 YCI08USIM
- © Mecmxocmu : I
Twn [T U Xapakrep onvipa- R Bup betotia
S Hust TAReNb Nerkuia
Banocunsbie: hg = (1/35) ],S Lo hs :(1,’30) f;s

-~ caoBopHoe onupaave

he = (1/45) L s h = (1/35) L

~* YApyras sapenka

[pumesanvie: fIUMb!, ONEPMbIE Ha CMEkHb! PACCMAIMPUEAIOMGS Kak rpu
CBOBOOHOM DRUDaHUL, & MOHOMUATHO CBA3AHHBIE C Xere306emoHHbIMU BaNKa-

MU APURUMAIOMCS Kak pu ynpyeoli sadesike

to



Tabnuua 3
Munumanesso donycmumare MOMUHB! 3aWUMIHOZ0 CII0ST GemoHa

Kracc ne yonosusmM akcnnyarauum

Mokazarenn XO [ XCl ! XC2.XC3, | XDLXD2, | XAL %A2 | xA3
XC4 XD3 R

MuHnMansHEEIH pasMep a- | _ . )
MRTHOTO CHOS NPOAONEEOH 15 | 20 25 35 o CHul1 2.03.11
apMATYPEL, MM

MuHAMANBEEE pasMep 3a-~ | " - : - :

UIATHOTC CHIOJ NOHEpeuRot it | 15 | 15 20 25 15 ' 20 | o5
pacnpeenuTehHON apMarTy-

DPRL MM )
Hpumeqaﬂue. ns ébopue xoncmpykuuu 'écnycmemcz CHUdIEGMD paauuep SAWUMHOD CROSA HO

5 3., Ho O domicer Botme e menee 15 am,

2.2 CpaeHeHue gapuanmos 6anoyHoll KIemry u anibop akonomuqﬂoeo
nepexkpesimus.
2.2.1. KoMrioHosKa NepeKpbimusi.

ﬂOCKOHbe 6eT0HmpoaaHMe SNEMEHTOB MOHOIMTHBIX peﬁpucmx nepeKpbI-
TV POVSBOAMTCA B VIHBEHTAPHOU onanybKe, ceTka KONOHH AOMPKHE HAZHAYATLGS
B COCTBETCTBUM C PasMepPamMn OMWH LWTOB WHBEHTapHOR onanyﬁm B mauviom
npoexTe B MeTOAWIecKMX Uenax (4Tobbl 0becneunTs JoCTaTouHO BONbULIcE KO-
YeCTBO BApHNaHTOB CXeM HANOYHBIX KIETOK} CETKa KOROHK MOXET NPUHUMATRCS bes
Yy4EeTa pasmMepoB 3MeMSHTOR WHBEHTapHOo#M onanybky, 7O ecTk ANSi CETKU KONMOHH
MOKET BBITh NPUHAT MoBoi ApoBrbi pasmep.

[Tpu KOMFIOHOBKE MEepeKpLITUSt HEOBXOMMO COCTaBlTh 3 - 4 BapuakTa cxem
BanouHoi kneTkn. B pacomatpyBaembix cxemax SanouHOR KneTkit BapbupyioTcs
HarnpaeneHue rMaBHbIX BAroK ¥ rponeTel MMaBHbIX, BTOPOCTENESHHbLIX GanoK 1 rnuT.
Vi3 uncna paccmOTPEHHBIX CXem BblﬁﬁpaeTCH ang ,uanbnemwem pazpaboTkm Hau-
fosiee SKOHOMMMHBIN BAPUAHT, T.e. TOT BAPNAHT, HA BRINONHEHUE KOTOPOTO HOTpe—
OyeTcs HanmeHbilnit o6vem XenezobeToHa.

O HaumeHbitem obheme. Xene3obeToHa MOXHO cyQuTh 1o ApusedeHHold
monwuHe xene3o6emona, MoHMast Moa Hell TOMIMHY PaBHOMEDHD pacnpene-
FIBHHOTO MO BCES NIOWEAY NepekpETHA Cnos Marepyana, Heobxoawmoro Ana us-
FOTOBAGHAA MIMMThE, pebep BTOPOCTENEHHLIX W MHagHbiX 6aMoK U KONOHH." "

Mocrne cocTasrieHns HECKONbKNX cxeM BanoqHoi kneTkn ¥ Beiopa oCHOB-
HOW CXembl, pa3pabarThiBaeTcs NaH MepeKphiTus, B KOTOPOM yKasaHHble B 3aaa-
HUK pazMepbl CHeRyeT paccMaTpVBaTh Kak pasMepsl Mexay ocsmun. Kpaitkue pas-

1"




BUBOMHBIE OCH B NPOMBILUMEHHBIX 3AHUAX pacnonaramcn’rtd BHYTPEHHIAM TPa-
HAM CTeH (Hynesas npussiaka), MO0 Co CMEeLeHren BHYTPb GTeHbl Ha DACCTORHNE
kpaTtHoe 100 MM, NMBO NOCREANHE TONWMHE CTEHL! (CM. PUC: 1)

[invHb! ArOWaRoK ommpanns nanTsl ls, sup v Ganok lsb, sup Zmb, sup Ha

CTEHB! HASHAYAIOTCH U3 YCIOBUWI 0BeCcneveHun NPOYHOCTH CTEHE! HA MEcTHOe Cxa-
THe, a TaKe oDEeCnEYeHVA AHKEPOBKM HWKHEH NPoOCNBHOR apMarypbl NIvMTsl U
GanoK Ha KpanHux cBOBOAHEIX Cnopax.

PexoMeHIyeTos NpeasapuTenHo HasHauats: Is sup =120 mm, leb, sup > >250 MM,

lmb, sup =380 mm,

[Ong pacyeTa nepexpLITUe YCNOBHO PacudneHsieTest Ha OTOenbHbIS dneMeH-
Thi: HEPA3ZPE3HYIO NIMTY, Hepa3pesHbLe BTOPOCTenexHwle u rnaeHke Bankn. nga |
YKA3aHHBIX SNEeMEHTOB MOHOMUTHOTO NEPEKpbITUA AOCTATOUHO BLIOMHUTL PacyeT
no Hecyluew cnocebHocTY. HeobXxoanmas MecTHOCThL B BONLILMHCTBE Cryyass npu
coﬁmo;q'eamm pekoMeH[auMi MO HA3HaAYeHVID BEIMHMH 1PONETOR ¥ Pa3MEepDE ce-
YeHnil 3NeMeHToB nepekpeiTus Byset obecnedeHa.

Tipy KOMIOHOBKE CXEM NepekpLITUs W OnpefenceHUW WX pasmepos kena-
TENBHO MPUAEPHUBATECS CREAYIOLIMX 0B0SHAMEHWIA:

ls . lsb y lmb"‘ APONeThbl GOOTBETCTESHHO MNMTLl, BTOPOCTENEHHOR W rnan-

HO¥ Danok, & metpax {cm. puc.1y;

_i’ls, nsb, nmb —  KONW4ECTBO TpONeTos COOTBETCTBGHHO TNTH,
,BTODOCTGHGHHOM LRy HaBHOW 53110{(,

s 8sb s Smb — NOCTOSAHHBIS PACHETHLIE DaCcRPeAENEHHLIE HATPY3KKA CO-
L 'OTBeTCTBeHHO Ha ﬂﬂVlTy‘ BTOpOCTGHEHHyl‘O W MagHyo ﬁam(u

qs » gsb 5 Jmb — nepemsHHbie (NoNeaHbie) pacyeTHbie pacnpenerexHbie
HarPYsKK COUTBETCTBEHHO Ha TIATY, BTOPOCTENEHHYIO 1« MTaBHyo Ganku;

gk HOPMETUBHOE 3HAYSHWE NOCTOSHHOM HATpY3aKK Ha neperbrTwe Bes yye-
RE Harpyaxm OT ero cOGCTREHHOro Beca, klia;

. {fk — HOPMaTVBHOE 3HAYSHWE NEPEMEHHON (MOREsHON) HarpyskM Ha ﬂepeprlme
} Kl‘lag

" hg hsb , Pmp — BbICOTa COOTBETCTREHHO NMAMTH,  BTOPOCTENEHHBIX 1
’maBHblx 6an0K ’ ' '

Hfl —BbICOTa dTaXa,

Nf] — XOIMMECTBO STAXKEN, VIMEIOLLIMX KONMOHHDL.
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3. PacyeT MOHO/JIUTHOTO >XXeJ/iIe306eTOHHOTO nepekKkpbiTuA.

3.1. icxogHble faHHble.

TpebyeTca onpefenuTh Hambonee, BLIFOAHbLIA (paLMoHanbHbI) BapuaHT ne-
PeKpbLITUA 3[aHns, uMetoulero pasmepsl B nnaHe 19,2 X 49,0 M 1 ceTky KO/IOHH B

ocsix 6,4 x 7,0M. Uncno ataxeit My-5, oicota ataxxa H(l - 4,8 M. HopmaTuBHas

nepeMeHHas Harpyska Ha MexayaTtaxHoe nepekpbitve % = 9,5 kH/M2 MocTosH-
Hyl0 HOpPMAaTVBHYK Harpysky Ha MepekpbiTUe Mpu pacCMOTPEHUM BapuaHTOB KOM-
MOHOBKN MEPEKPbLITUS UCKIOYaeM., T.e. NpuHMMaemM - 0, TakK Kak ee BeiMumHa u

XapaKkTep AeNCcTBUS BO BCEX BapuaHTax OAMHaKoBO, y/-1.5 - yacTHbI Ko3ahdu-
LMeHT 6e30NacHOCTU MO Harpyske.
Mo cTeneHn OTBETCTBEHHOCTWU 3f4aHue oTHocuTCA K Knaccy | (koadhduuymeHT

HaZeXXHOCTN MO Ha3HaYeHUIo KOHCTPYKuun ~ YN - 1-0), no ycnoBusaM aKcnayaTauuu
- XC1.BetoH knacca C 260 :

PacueTHble xapaKTepUCTMKN MaTepuasioB NPUHMMatOTCA no Tabn.2-1 n 2-2 npu-
noxeHusa 2. MNponet nauTbl (War BTopocTeneHHbIX 6a70K) Ha3HayaeTcs B COOTBET-
CTBUM C npasunamu n,2.1 ¢ ucnosib3oBaHMeM faHHbIX Tabn. 1.

BapunaHTbl KOMMOHOBKWU NePeKpbITUSA NpuBeAeHbl Ha puc.2 a, 2 6, 2 B.

3.2. OnpegeneHve NpUBEAEHHOM TONLUL UHbI MEPEKPbLITUSA
no BapmaHTam.

MpvBEAEHHYIO TOMWMHY MEPEKPbITUS ONPEeAENsieM MCMNo/b3ys pekoMeHAaa-
unn n chopmynel 7.1 - 7.8 [5*]:

3.1
rae; Hbreli- npuBeaeHHas ToNWMHA NAUTHI
3.2
Kb re* npuseaeHHas TonwyMHa BTOPOCTENEHHON 6arku
(3.3)
Hib,red~ npuBeaeHHas TonlMHa rnaBHOl 6anku
L25 3 47 A -1
e el i
hmb.,red - \](g il +qmb) lmb - 3.4)
. Z 7 ) .
sb £

13



hc,red-npﬂse,ueuuaﬂ BBICOTA KOIOHHEI

M Hy (8 +8) (=1, ~1)

; BN (3.5)

red 145-1.-1, n,n, o .

I~ KONMHECTBO NPONETOB MOHONUTHON NAUTLE

n op ~ KONMUYECTBO NPONEeTOR BTOPOCT eneHHon banku;

. M, KOTAYECTBO NPONETOB rMaBHON Barku,

‘B ¢opmynax 3.1 ~3.5: (£, +4,)- nonnas pacyetras Harpyska Ha NauTy:

(8 +a) =7, (L1 (8 L) +7e40); (3:6)
. (gs,, 'H]S;,) - NONHAs pacyeTHasn Harpyska Ha BTOPOCTENEHHYIo barnky: -
(80 +40) =(8,+4,)-L, +0,04-7, L} ; a.7)
(& T Gup) - nONHAs pacyeTHas Harpyaka Ha FaBrylo 6an:<y;
(8 + @) = (8 +90) Ly +0,07-7, -1, Ly, ; (L)

B pesynbTaTte KOMNOHOBKYM BapNaHTOB NEPeKpbITUA Y gaHHbix N, 3.1 TpUHIMEEM:

Bapuanm 1:

=16M Lp=7,0M Inp= 6,4M
V=10 Hi=4,8m ng=35 -
Ye=15 g=0 Q= 9,5 kil
@ = : ,|1 .
\Bj{(} % gi W - t‘ ﬁ
AE | ' ——
3] I
— —
@ = ] If i} il A |
[ Lap=7090 | _1n=7000 | 1=7000 | 8ep=7000 | {a0=7000 | Ugp=7080 |~ Lse=7000
49006 )
& = ” O\ / 5y
o @ 0 o O &® O
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A, +1%,)=1-001,10+1 6)+1,5¢9,5) =16,01 klLvr;
+7) =16,01-1,6+0,04-1.0-72=27,48 kHw '
(r,* +«.») ="27,48-7 +0,07-1,0 1,6-6, 42=196,7
Ayl 8,2-1,6-71671=52,5 mv;
12-1

0,54- — 37,72 mm

16 12
-17,85 mw;

_5-4,8-196,7 (3-1)-(7-1)
forecl - 20,94 mm;

11,51,6-7 3,7

—=52,5+37,72 +17,85+ 20,94 -129,01 mm.

BapuaHT 2:
5=2,33m =64 Mm lub~7,0m
Me=21 nsb” 3 ATb™ 7
K= 10 Hn = 4,8m nn* s
77=15 ék=0 uk= 9,5 klMa.

Puc.2 6. 2-0i1 BapvaHT KOMMOHOBK/ NEPEKPbITHS.



(A, +<8) = 1,0(1,1+(0 + 2,33) +1,5 -9,5) = 16,813 KHM':

(1%

+

=16,81322,33+0,04+1,006,42=40,73 «M

(&» +4*) =40,73 15,4 +0,07 1,022,33 W2=268,27 kH,

Kw =8=2'2,33+216,813 =78,34 nL;

Hbbl = 0,54 «— m40,732-6,4 @ 2 =31,05
1 , 21
= 19,82 nu;
6,4 3
5-4,8-268,27 (71—-3—) _
. 21,45 no*;
’ 11,5-2,33-6,4' 7-3 "

JILL;

Hred - 78,34 +31,05 +19,82 +21,458=150,66 /.

BapuaHT 3:

B
. ok L n

1B3=2/133 M
% -9

Y»= 1.0
M =bb5

1

1

7000

\ cl'a
{

Bu“7,0Mm
n&=7
Ha=4,8m

LWc=0

1tb=

6,4Mm

nrb" 3

(50-"7000.

VY

Puc. 2 B, 3-uii BapnaHT KOMMOHOBKW NEPEKPbLITUS.

16
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(8, +4,)=1,0-(L1-(0+2,133)+1,5-9,5) = 16,59 wriae?
(g, + ) =16,59-2,133+0,04-1,0-72 = 37,26 st

(@ + o) = 37,2657 40,07 -1,0-2,133.6,4° = 266,64 <H:

o =8,2-2,133-JK5§ = 7125 s |

by, =054 —2—5—3- 33726 7'-——;33 62 I

hmb ved = }3_2:'? 3 266$642 ' 6,42 "'7‘“_1 W21586 MM!

_5-4,8-266,64 (7-1)-(3-1)
=21
ered " 115.2133.7 7.3 3

hy =7125+33,62+2186+213 =148,03 .

K oanvneiimun pacueman npunwuaazu negebm saguamn, xax 6wzee
IKOHOMUYFBIIL 1O pacxody femona. ‘

3.3. OnpedencHue npedaapumerntHbIX Pa3Mepoe rorepeyHbIX ceve-
Huil anemMenmoa s ebtb‘paﬂnoeo ONMUMasbHO20 8apUaHma nepe-
Kpoimus,

BITIN B

Tonwmna nutet Ng npuanmaerca: v T T

* COFMacHo rabn. 11.3 {1] 0151 MOHOTIUTHBIX NEPEKPHITHA NPEUSBOATTBEH-
HBIX 3aaHui Ng DOMKHO HasHavaTbes He MeHee 70 MM,

s 113 YCTIOBUA npquocfm no I'IpMﬁI!M}K.eHHOFI cpopmyrie 7.9 [57], npu fonHORA

pacqeTHol Harpyake (£, T4,) =16,01 xH/m?:
ho=26-1 (g, +q)/ @ f,, =26-1,6:316.01/0.8510.67 = 55.27 yuu;

e S - pacqemoe conpoTuanehne BeToHa CRamio (cM n.4.5)

v o KOHCprKTMBHbIM TpeBoBaHNAM U3 YCrOBUNA. mecTKocm no radnuue 2
hS (1/35 + 1/45)1S = (4571 + 35,58) mm.

« cornacko Taﬁnm,am 11 3 B 33BUCMOCTH OT NONBSHOM Harpyam 9 ans

knacca akennyartaumm XC1 h§ npuuumidetcs pasrsin: 80-mm.
: 17



OxonvamensHo npunumaem Ng =80 Mm.
BuicoTa BTopocTeneHHoi 6aniu Ngp no npiBriskenHoi dhopmyne 7.10 57

Mp¥ NONHOM PACYETHOR HArpyake (8o 14y,)=27,48 kHim :

hy =80-3(g,, +a,)- Lo @ f.)=80-27.48-7° /(0.85-10.67) = 423.52 wu;
® [0 KOHCTPYKTMBHBIM TReboBaHWaM 13 ycnoawﬁ_x'_(ecmocm no rabrinie 2
hgp =(1/12 + 1/20) lgp = (1/12 = 1/20)* 7000 = (583 = 350) MMm.
Fpwtman B0 BHimanue TpeboBakus rpapaumy pasmepos banok, OKoHYa-
menesuo npuHumaem Ngp=450 mm.
Livpura Bankn Bgp = (0.3 + 0.5) hyy = (0.3 « 0.5)*400 = (135 = 225) MM,
Npunumaem bsp = 200 mm. ‘
BreicoTta rnasHoﬁ BanKi No NPNBMEKEHHOMN dadpwna }7.11' 54 'an TOJHOM
pacueTHoit Harpyake (£, +qmb) =196,7 kH/m:
b, =125- \/(gmb + @)L /(Ge fa)=125. \/196 7-6,410.85-10.67) =647.2 ym.
* 10 KOHCTPYKTMBHLIM TpeDoBaHWAM U3 YeroBpi mecrxoc;m no Taﬁnnue 2

Ny =(1/8 + 1/15) Iy = (1/8 + 1/15)*6400 = (800 = 427) mma.

OxonuamensHo npunumaeym Rgp=700 mm.
LUIApMHa rraswoi 6ani Bmp= (0.3 + 0.5) hyp = (0.3 + 0.5) 600°'= (210 + 350) Mm
ﬂpunumaem bmb 300 mm.

Cropona KBafpaTHOrO Ceuatns KOMOHHLI

nﬂ (g mb + me) 'zmb

hC:br:I.éO' :
_ , \[l 130 (@ £y +4) -7, " ﬂ]

~160. 5-196.7-6,4 523000
1,6-[30(0.85-10.67+4)~1,0-5-4,8]

Npunumaens.c yyemonm zpadayuu pasmeposg ceverusi KONOHHE! i b =500 M.
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4. PacyeT M KOHCTPpyMpoOBaHWEe MOHOJINTHON >Xene3o6eTOHHOM

6an04YHO NNUTHI.

4.1. icxogHble AeHHble.

Mo pasmepam NAUTbI U BTOPOCTEMEHHON 6anky, NPUHATbBIMU B N. 3.2 1
n. 3.3, HE06X0AMMO ONpefennTb apMUPOBaHME W BbINOAHWUTL KOHCTPYMPOBaHWE
MOHOJSIMTHOW 6a/0UHON NAUTLI NepekpbiTua npu  6etoHe CHITO M BpemeHHOI

(nonesHoii) Harpyske =95 kla. Ans apMupoBaHWsi NIUTLI MPUMEHsIEM cBap-

Hbl€ PY/IOHHbIE CETKM M3 apMaTypHOWN O0OGbIKHOBEHHONM MNPOBOMIOKM AnaMeTpoMm 3, 4,
5 mm knacpa 3500 wnn ropsuekartaHoit ctanu Knacca 5400, guameTpom 6 u 8
MM. KOHCTPYKUMSI Mofa, COOTBETCTBYHOLWAS Ha3HAUYeHWO 3AaHusl, MpUHUMaeTcs

camocToAaTenbHO. lMnaH 6aﬂ0‘-|H0r0,I'leperblTl/lﬂ npueegeH Ha puc. 3,

4.2 OnpepgeneHne pacyeTHbIX NPosieTOB.

CTaTtunueckuii pacyéT nauTbl BbIMO/IHAEM, paccMaTpuBas ee Kak MHOronpo-

NETHYI HepaspesHyto 6anky wvpuHoin b=1000 Mm.
MpUBA3KY KNPMUYHbBIX CTEH NpUHUMaeM a-250 mm.
KpaiiHuit pacyeTHbIli nponet (cMm. puc, 4):

0=/,-<3-N+AN =1600-250-— +— = 1310mm;
Oc» 1 2 2 2 2
CpefHWiA pacyeTHbIli NPONET:
0cp Eb=1600-200 = 1400MM.

Pa3smep nons navTel B A/IMHHOM HarnpasfieHU:
e MexXay ocamu 1-2un7 -8 puc 3,

N\ * 2

Il =l.-a-~~+— = 7000 -25%-— + — - 6660
2 .. 2 2 .

19
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mexay ocamm 2 - 7 puc 3.
Kop =1*-bT®=7000- 300 =6700 Mm.

Tak Kak -/"-l/l / ~5 08 > 2, cnepgoBartesibHO NAMTa paccuyMTbiBaeTcsl Kak 6a-
10 ,Kp 50,CP >

JlI0OYHaA.

Puc. 4. KonpegeneHnto pacyeTHbIX NPOETOB MOHO/IUTHON NAUTLI.

4.3 TlloacyeT Harpysok Ha nanuTy.
MpuHYMaeM cnegyoLyto KOHCTPYKUMIO Mofia NepekpbiTUA: NANTOUYHbIR non,

LeMeHTHO-MecyaHas CTaXKa.
Harpysky Ha 1 M2noBepxHOCT/ NauThbl B KMa nprueejeHa B Tabnuue 4.

Tabnuua 4.
MopcyeT Harpysok Ha 1M2nepekpbITUSA.
Bug HopmaTtueHas PacueTHble
Harpysku Harpyska, Kl'a rr Harpysku, Klla
1.MoCTOAHHbIE - Y
- MMTOYHbIA Non 1—10 MM,
b - 20 KHM3 0,20 1,35 0.27
- LlemMeHTHO-NecYaHas CTAXKa 0,33 135 0,45

145 mm, p- 22 KH/M3
~ COOCTBEHHBIA BEC M/UTbI

J1- 80MM, p = 25KH/M3 20 1:35 2.70
AToro 2.53 3.42

1. MMepemeHHas -a
- 110 33[aH10 95 15 71 143
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' 4.4 OnpedenerHue sHYMPeRHUX YyCUunud & naume.

MnaTa paccMaTpuBaeTes Kak Hepaspe3Has MHoronponeTHas Ganka, sarpy-
XeHHas PaBHOMEPHO pacnpeseneHHoi Harpyskoi (g+q). MOMEHT! B TaKUX KOHCT-
PYKUWSIX ORPenensior C Y4eToM nepepacnpegenetns younuii BCNencTsue passu-
T NNacTuyeckux aaedhopMalii 1o roToskiM hopmynam.

PacyeTHas cxema MNnThl 1 3NIoPbl BHYTPEHHUX YCUIIMA MPencTaBneHL Ha
puc. 5.

[Py LIMPUMHE FOMOCH! bg = 100 om urin 1 M Harpyaka, npuxogsaasca Ha 1 M°
NANUTHI, PABHA NG BENWYMHE HarpysKe Ha 1 M NOroHHsLHE Nonockl, Takim ofpazom
pacvyeTHan Harpyska Ha Nty MOCTOAHHAN Harpyska g = 342 kH/m, nepemernas —
g =143 «Hm,. R

B xpaiHux NPponeTax 1 Ha KPanHUX onopax (ToNbKo Py HenpepsIBHOM ap-
MApOBaHKuM) B ceverni 11 1 2-2 {cM. pue.3) usrubatoumin MOMEeHT parseH;

(g+a) 12, (3.42+143)-1,30 |
T 11

B cnyyae pasgensHOro apMUPOBaHNA Ha FEpBON [POMEXYTOYHON onope
MOMEHT DaBeH:
g+q)ly, (3.42+143)-1,31

14 14

B cpethx NporeTax W Ha cpearux onopax Ans NNWUT He OKakMNeHRbIX No
koHTYpY Gankamu (Mexgy ocsmu 1-2 1 7-8 oM. puc.3) Heaasncumo oT criocoba ap-
MUPOBAHUS:

i (g +cj)~l§w' (3‘.42+14.‘3}-1,42' '
M, = o= =217 ww
2 16 16 | KH M.
B cpefHuX nponeTax v Ha CPeasnx onopax, rae [iThl OxalMeHbt o Beemy
KOHTYPY MOHOMMTHO CBA3AHHBIMY C HitMu Gankamm (Mexay ocamn 27 puc. 3);
M4,>=._‘,Q,8 . M’2 =0,8-2.17 = 1.73 «H*m.

[TonepesyHsie cunbt (CM. puc.5):
Vy =V _..=0,6 -(g +q)~l0,xp =0,6- (3.42+14.3) 1,31=13.93 ¢:

M, = =2,76 wH*m,

sz(

=217 KH*m.

V, =0.4-(g+ @) Iy, =0,4(3.42+14.3)-1,31=9.28

xp

VP =VIAVP 4. =0.5-(g +g) L, =0,5-(3.42+14.3) 1,4 =124 .
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Puc. 5. PacueTHasi cxemMa MOHOMMTHOI M/NTbI C 3MOPaMu YCUMIA.

4 5. PacyeT NPOYHOCT U HOPMa/IbHbIX Y HAK/TOHHbIX CEYEHMWIA.

Ons 6etoHa knacca C1020 npuHumaem no Tab6n.2-1 (NpunoxeHus 2)
HOpPMaTMBHblE M MOACYMTAHHblIE  pacyeTHble  XapaKTepUCTUKM  6GeToHa:

/®=16 M, =15 Torga J1* “/a IX~" ~HO67 Mk; cc- 0.85

Mo T1a6n.4.3 [4] pns 6etoHa C1%0 Haxoaum =3,5 % no Tabn. 6.5 -
0810, v=0416, W ¢ -1.947

PacueTHble xapaKTepucTukn ans apmartypsl knacca 3500 (cm. Tabn.2-2 npu-

NOXeEHUs 2): =410 MMa; knacca 3400- /Y1=365 MMa, Ex~2J108 MMa.
Pa3mepbl ceyeHus, NPUHATLIE /1S pacuyeTa:
b - 1000 mm; SIT=80MMm; C 25+ =28 MM,

roe: Cc - 3alWuUTHbI cnoii 6eToHa apMaTypbl NANUTbI, MPUHUMAEMBbIV Mo Tabnuue 3;
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O - npegnonaraemblii MakCUMasbHbI AnamMeTp apMaTtypbl NANTLI.
Paboyas BbicoTa ceueHust mTbE.  a = =$0- 28 =52 mw.

PacueT Tpebyemoii nnowagm apmatypbl B pPacyeTHbIX CEYEHUSX MAUTbI Bbl-
nosnHsiem no anroputmy Ne 1, a pe3ynbTaThl pacyeTa cBogUM B Tabnnyy 5.

ANTOPUTM Ne 1
Mog6op naowanun ceyeHuss apmatypbl 418 M3rnbaemMbiX 3/IEMEHTOB
NPSAMOYrofIbHOr0 CEYEHNA C OAUHOYHOI apMaTypoil.

Tabnuua 5.
Tpebyemas nnowafb ceyeHnss apMmaTypbl Ha 1M MOTOHHbIN NANTHI.

Mnowaab ceyeHus, cnl

M, o MuHun-

CeueHune KH*M n, MM a-l— 2 M PacueTHan Knacca ManbHas
. 5500 3400 4

T 7T

1 Kpaitnuit nponet u kpaiiuas

onopa Npu HenpepbiBHOM 2.76 52 0.112 0.9387 1.379 1,55

apMuUpoBaHum.
2. [epBasa npomMmexyTouHas

onopa npu pasgenbHom ap-  2.17 52 0.0886 0.9522 1.069 1,2

MUPOBaHBA 0,78
3. CpefHue nponeTbl U cpeg-
Hue onopbl  6es yueta 217 52 0.0886 0.9522 1.069 12

oKalimneHuns G6ankamu.
4. CpefjHue nponetbl W cpeg -

HMEe  omopbl  C  y4yeToMm 1.73 52 0.0706 0.962 0.840 0,947

oKalimneHma 6ankamu.
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Cornacko Tabmaue 11.71 [1] MUHUMETbHBIA MPOLEHT apMUPOBAHNS A51A 13ru-
BaeMbiX STIEMBHTOB O, = 0.15%, noatomy A, i = P b4 .
Pacqu IPOHHOCTH Wene3oBeTOHHBIX NEMEHTOB Ha AERCTENE NofepedHbiX

cun FIPOM‘SBO,D,MTC% N3 YCROBWA Vsd “HVRd cr‘: e Vd pacquHaﬂ nonepe4YHan

ciAnga OT BHBLLIHMX BO3GHCTBUI; VRd o - HOnepeuHasn Cita, BOCIpUHNMaEMas Ke-
HGEOGGTDHHHM anemMenTom Bea rionepedHore apMUpPOBaHNST

VR{L(; "{(Oylg] K(lOO 2 fck)awo’lso'cp}‘bw'd:

4

s

| |
- [(93;} 2-(100-0,0027 -16)5}1000-52 =2033H =20,33xH,

HO HE MEHee Vad .ot min =(0,4-fm -0,150, )-b -d
Ve et min =(0 4-0, 89 -1000-52 = 18512H 18.5xH

200 200
apecy K= 14“1! 1/ =296>20 npurumeem x =20

1.379
g == 231060007 <0,02;
A= b -d 10052

fuu = Fal 7. =0.21£5 [1, =0,2116% 1,5 20,89 wra
O, = 0- 1pM OTCYTCTBUM OCEBOTO YoWNg (CRUMEoLLER Cunbi).

MNockonbky yenosue Vi =V, =13.93kH <V, , =20.32 xH guimon-

HSIETCA PACYET MONEPEUHON apMaTyphl He POUSBOSUTCH W COMMACHD KOHCTRYKTVB-
Hbiv TPeBOBaHUAM NOCTEHOBKA NONEPEYHON apMaTypsl He TpebyeTes.

4.6. Koncmpyupoeganue niaumei.

{To pac4eTHOR NNowaam apMaTypbt Agt nopBupatoT nabovyio " pacnpeaernis-
TESLHYIO apMatypy NAWTL, MCricsays Tabmilisl 6, 7. TIpy TonwmHe nuTsl h<150
MM PaccTOAHVE MEXZy DCaMM cTepxHel pabodelt apmartypsl B cpefHed vacti
nponeTa fuTh {BHK3Y) M Ha Onopoi (BBEPXY) MHOrOTNPONETHBIX MAUT AAMDKHO
BeiTb He Bonee 200 mm, npn Ng>150 MM —~ He Bonee 1,5 hg.

Paccrostns Mexay paboumMy CTepKHAMK, [OBOAUMBIX JO ONOPL! FUTUTEE, HE
OOIBKHBI MpeBniliaTe 400MM, TpWYeM NIoLaNs CeYeHMs ATUX CTEPXHEed Ha 1m
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LWIMPMHB FIATE] AQIDKHA COCTaBAATh He MeHee 30% Miowaim CeueHusi CTepHen 8
iponeTe, ONpeneneHHoN pacueToM fo Hauboriblremy UarnbalolemMy MOMEeHTY.

- Nnowaae cevyeHns PacnpenenuTEnbHOR. apMaTtypbl B MMUTaxX OOJKHaE CO-
craBnsTe He MeHee 10% nnowaan ceweHus paboqeil apMaTypbl B MeGTe Hau-
Gonbluerc wsrubaowero MOMEHTa, [iMameTp v twar CTepxHel sToil apMaTypel B
3aBCUMOCTY OT gMameTpa # Hiara crep;xHew pabovelt apMaTypbl: MOMHG NDWHN-
MaTe o Tadbnuue 7.

Mnowads nonepeqﬂoeo cevenus apmamypw HATM LUUPUHbi rmumbi, cn’
Taﬁnmua 8 ' .

©lllar crepx- | ﬂwameTp CTEPHHEN, MM

HeH, My 3 4[5 68 [10]12 14]i1s

100 {071 1,26 | 1,96 | 283 | 508 | 7,85 | 11,31 1539, 20,11
125 057+ 1,01 | 157 | 2,26 | 402 | 628 | 9,05 | 12,31 16,08
150 | 047 | 084 | 1,31 | 1,84 | 335 | 523 | 7,54 | 10,267 13,40
200 035 | 063 | 098 | 1,41 | 2,51 | 393 | 565 | 7,69 | 10,05
250 . | 028|050 079|113 | 2,01 | 314 | 452 | 6,16 | 8,04
300 | 0,23 | 042 | 0,65 | 0,94 | 1,68 | 261 | 377 | 513 | 6,70
350 0,20 | 0,36 | 0,56 | 0,81 | 1,44 | 2,24 | 323 |- 444 | 574
400 018 | 032 | 049 | 0.71 | 1,25 | 196 282 | 3,50 5,02

,!Juamemp u wraz cmepxHedl pacnpedenumenbnou apmamypb:
. banouHbix rmum, MM

Taﬁnmua 7 » »
Ouametp 1Hlar cTepxHeit pabovei apMaTypbi, MM
CTEPXKHEN pa- :
Bouet apMaty- | qqg 125 150 200 | 250 300
pht , MM . ) : K
3.4 S0 3 3 3 3 3
350 350 350 350 1350 350
3 N 3 3 3 D
S 3 350 350 350 150 350
' 4 4 3 3 3 3
6 350 350 350 350 350 1 7350
. R F : 3 5 3
& 350 350. 350 350 350 |© 350
10 -6 6 S S S S
350 350 350 350 350 350
6 6 6 E s o6
2 250 300 350 350 350 350
8 g e 6 6 6
14 300 350 350 300 350 350
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. MrororponeTHbie BanoyvHble MOHOMUTHBLIE TNMUTE! TOMUMHOR 8o 100 MM ¢
paboyen apmMaTypoit CpenrmMx NPONETOB 1 ORIOP ANAMETHOM H0.6 MM BKITIOMUTEb-
HO PEKOMEHAYETCH apMUPOBaTE CBAPHBIMW PYNOHHLIMK TUNOBBIMM CETKaMW ¢ npo-
fonsHoR patouelt apmaTypoil (CM. puc. 6). Pynous Npy STOM pACKaTbIBAT ROMe-
pex BTopocTeneHHbiX Banok, a nonepeunbie CTEPXRHU CETOK, ABRSIOWMNECH pacnpe-
OSSUTENLHON - apMaTypOit NRAWThE, CTBIKYIOT BHAxnecTky 0e3 cBapky. B kpaiHux
nponeTax v Ha NepBbiX NPOMEKYTOMHBIX ONOPaX, rie 0Bu1MHO TpebyeTta AonomHu-
TeNbHAs APMaTYPHAR CeTKa; ee YKNa[bBaT HA OCHOBHYIO. W 38BOLAT 3@ rpaHL
repeoit NPOMENKYTOMHON ONopL! BO BTOpo# nponeT ra {1/4) nponeTa nnutbl. Ceap-
HbIE PYNIOHHbLIE CETKY MPUHVMAIOT B COOTBETCTBUM C COPTAMEHTOM 110 T OCT 8478-
81 (1abn:5.6 [57]).

ﬂJmpm—na YHUDUUMPOBaHHbLIX CeToK npuHumaetes: 1140, 1280, 1340 1440
1540, 1660, 2350, 2550, 2660, 2830, 2940, 3030, 3260, 3330, 3560 1 3630 Mwm. -

HeoOXoaumMoO NOMHWUTE, HTO CBAPHLIE CRTKY W3 OBLIKHOBEHHOR MNPOBOOKY
knacca S500 wsrotasnmeawTt @ 3.5 MM, a #3 mepx(aeaom apmaTypbl Knacca
5400 - & 6 mm 1 Bonee. » . P

B PYNOHHBIX CBAPHBIX CETKaX HanBOTbLLIMA AUaMETD MPOONLHbIX CTEPXHEN
6 mm. B Tex cnyuasx, Koraa nnowanb ronepevtoro ceyenus pabodein apmaTtypsl B

cpeanen vactu nponeta Agt > 1.96 cM%, T.e. NPU MUHUMAMLHOM LIATE CTEPXHEN

100 MM 1 AnameTpe paboueii apmatypbl 6oriee 6 MM HEOGXOIMMO NPOEKTUPORATh
cBapHble CeTkM ¢ rnonepedHbiM HanpaeneHnem pabounx crepxHen.

PaccvaTpuBaem BapuaHT apMUPOBaHUS MIMTh CBaprIMM pynomumm cer-
Kami C NPOJONLHON paboveit apMaTypolt. - -

Mexay rnasHuiMY Sankamy MOXHO YHOXUTL 2, 3 Ui 4 CeTkM C HaxnecTom
pacfipenenuTenbhbix cTepiren 50 — 100 MM, rpuyeM tprHa CeToK NPUHUMABTCS
He MeHee 2 M.

Mpu 2-x CBTKaX HeOBXoAMMA 1MPUHA CETKM:

~b,, +c 7000 — 300 + 50
2

p=L 2o m 2 10 = 3305MM;

FAS: G = MUHMManNbHES ANUHA HAXNeCTkuI pacnpenenmeanbsx CTePXHENR;
G7— MAHUMARNLHAS [Ha CROGOAHBIX KOHLIOB pacnpenesvTentHbix CTepkHeN.
MOXKHO RpUHSTE MEXlY rmaskbiMi Bankamn 2 ceTkn ¢ wupnHoi B=3560 mm
€ OeNCTBATENbHEIM HAXNECTOM:
¢ =50+ (3560 —3395) = 215 mm.
IMpy 3-x ceTkax HeOBXOAUMARA LIUPUHA CBTKI

B:_I:&:b_,;km”_qzvooo—%oﬁuso-z +2-10 = 2286,6MM;

MOXHO MpUHATEL CETKH Lumpmow B = 2350mm ¢ ,qemcmmenbnom BEYMHON
Haxnécta:

C= 50+(2350»2286.6)=11 3.4 MM,
Npu 4-x.ceTiéax HeoBxoauman LWNpBHa CeTKu:
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CL,-b,tc3
plobuwte3 5. 199(1_3%9,1:&3 20=1732,5 W

N

MoxHO MpuHATL CeTin vpnHoh B=2350 ¢ Benwuutol Haxnécra:

¢ = 50+(2350-1732.5)=667.5 mu.

OkoHYaTeALHO NPUHIMaEM BAPKEHT C 3-Ms CETKaMU -C HaUMEHbEHIeH ATMHOA
Haxmécta €= 113.4 mum. ' '

MopBop apmatypht ¥ KOHCTPYWMPOBEHVE CETOK HAUWHABM CO CPeHUX fipane-
TOB 1 BeINoNHAem 8 TabnusHon dopme (Tabn. 8). '

CeTkn nogbupaiorcs Takim obpasom, 4106l CyMMapHas nnowans none-
PeUHBIX Ceuenmi paboumnx CTEPKHEN CETOK, NPUXOASILANACH Ha 1 M LIUPUHE TFNTH,
COOTBETCTBOBANE HAWOEHHBIM M3 PACHeTa HOPMAankHbLIX CeueHuii nnotwaan AS‘ pa-
Bouelt apmaTyps! (M. Tabi. b). '

Mpy apMUPORAHUK NMATE CETKAMYU ¢ TIDCACTIbHBIMY pa6oqmmm' CTEDHKHAMN
BHauane noaBupainTCs ocHoBHsle cetit C1 1 C2, B KOTOPEIX NHOLAaR6 nonepey-
HbiX ceveHun pabounx C"fep»cﬂeﬁ Ha wupuHe 1 M COOTReTCTBRYET nnollaau A, pa-
Goueil apmMaTypsl, TOMYYEHHBIX U3 pacyeTa HOPMArnbHLIX CeuYeHnil MNUTLl B CPeS-
HUX MPONETax K CPEBHMX onopax. Takue ceTku pacnonaralTes BO BCEX MponeTtax
¥ HaJ BCeMM onopamy: cetka C1 - mexay ocamu 1-2 u 7-8, cetka C2 - Mexay ocs-
My 2-7 (CM. puc. 3 1 B). B kpaltHyx nporetax 1 Hag BTOpLIMK OT Kpas onopamiy yK-
napeBalTCs  goranuuTensHsle ceT C3 mewxay ocamin 1-2 u 7-8 u C4 wmexny
ocsMu 2-7. [lononHnTenbHEe CeTkA NOABUPSIOTCS N0 PasHMLE MEXIY. NIOWaaamMu
apmaTypsi, TpeByemoil 13 pacueTa HopManbHBIX CEYEHUN B YKaaaHHbiX MEecTax
FAVTHL, W ANOIEAM apMATYPhl OCHOBHON CTKN. dononHutensHsie ceTkn B Kpaﬁﬂmx
NporeTax NPUMBHIOTSS C NoNepeYHLIM PacionoKaHem pabousi apMaTypst, T
rpy 3TOM CeTKYy yaobHO packaTtbiBaTe BAOMNL BTOPOCTENEHHLIX GaroK u ymeﬂbwa-
ETCH KOMWMECTBO MENKOPasMepHEiX CeToK. WinprHa AONONHUTENEHOR CeTKY B 3TOM
crydae npyHUMAaeTcst Takol, 4rebel CMOrna NepekpeiTs NepBbiit nponeT rioc 1/4

BEMVYMHBE BTOPOIO NPONeTa AThHL.
B, =l +-

mp xp,l Z

Iy by =1310 +’i~'- 1400 + 200 = 1860.m71..

Mag rnasHbivy Gaikamy YCTaHaBMUBATCA KOHCTPYKTUBHO BepXHue ceTk,
MAOUaSk CeYeHuit nonepeybix pabourx cTepikHeR KOTOpRIX SCMKHa COCTaBnsATsL

He meHee 1/3 nuiowazy nporneTHoW apMarTypsl NAnTb! (4,:1‘3’79-3:0.46@42).

Anvny pabourx cTepkHeR (LUMPUHY CETKN) HasHaualoT U3 YCNOoBKS, Y70 Paccros-
Hve oT rpanu Ganky B Kaxny:o cTopoHy Obifio He Medee 1/4 nponeTta UmTH
: 1
(B, = 2-3-10, +b, =2-14+03 =108
4 4

P

flpn apMuUpoBaHUM NAWTEI CETKAMW C NOMEPeyYHbIMKM pabounmMu CTepXHsMY
(pasperibHOe apMUpOBAHE) B KaXAOM NPOASTe W Hal KaXaoih onopon nonbupa-
erca oTAenbHaA cetka. oafop CeToK n KOHCTPYIPOBARME TiMThi NPH PasasibHOM
apMvpOBaHNK NOAPOBHO paccmoTpero B nocobnm [5].
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®parMeHT nnaHa packnafky CeTOK MNTbl NePEKPLITVS NPUBEAEH Ha puc.6.
OnpefeneHne Maccbl CETOK CBeAeHo B Tabnuuy 7. [

Puc. 6. HenpepblBHOE apMUPOBaHNE MOHOIMTHbLIX HEPA3PE3HbIX MUT CBap-
HbIMU PY/IOHHBIMK CETKaMU.

YcnoBHoe 0603HaYeHNE MapKn CETOK:
P dh.knacc - war{npogonbHbIX CTepXKHe) A cl .

¢h.knacc - LargnonepeyHbIX CTEPI>KHEIA) c2'

rge: ¢l - wuprHa cBO60AHbIX KOHLOB MPOAO/bHLIX CTEPXKHEN; C2 - TO XKe none-
PEYUHBIX CTEPXKHEIR;
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Tabmiua 8.

Apuuposanue UMb PYSTIOHHEIMU CemKamy. .

Tpebyemoe lpunsroe apmupoBanse
Ceuenne As, st pabowett Ag om” PACTIPERSAMYENBHOMN Mapka cerkn
IO pac
pacaety & niay UpwIITag & war
4S500 - 45 ¥4 50
. : ) ———————vase 19200
1.Cpesigue fEHTh! ¥ cpesue 1,069 4 160 1.26 3 350, '35500-350
oTI0p3I Oes yuera OxaHMIeHs
48500 150, 150
2 02353 x 19200 —-
2. Cpeasue IIMTHL H CPE/IHHS 0,34 4 150 0,34 3 © 350 35300 - 350 50
OTIGPBE © YUETOM OKalMIeH s
3. Kpa#iuss romdTa & kpasiagg ono- 1,379 _
patl a i 1P - 28_5‘2_2235%192001_9
pa 6es yuera oKalMIeHna 38500 -~ 350 -~ 25
— OCHOBHAR cemid 4 160 1.26 3 350 5 \
35500 — 350 ~ 50
— QORORKUMETbHAR CENIA: e T . - 3 o 2356 % 6900 ——
: 0,119 3 200 0.35 3 350 /500200 125
1,379 -1,26 = 0,119 eu
4, Kpainsa miura u Kpadaas 1,379 P
OIODE € ¥ : , 48500 - 150 150
Pa ¢ ¥Y9eTOM GKauMITeHAS e e et 235 X 192(10 —
L OCHOGHAR CEMKE 4 150 0.84 3 350 35500 - 350 e 30
— QORONHWNENLHAA CEINKA! 0.539 3 125 0,57 3 350 38500 —~350 2350535 10029;
1,379-0,84 =0,539 em” 38500-125 125
5. Haj raasusvy Gamxamu: ' : 38500 - 350 50
47 3 350 S5 ———— 114D x 5800 ==
1/3 1,379 = 0,46 cm® 046 3 150 0 : : 38500150 45
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Onpeéeneﬁue Macchl Cemox.

Tabnmua 9. . . ,
: : Konmxecmo T Macca, KT - M
Mapka MPONOS- IpojoNs- | monepey- geca
COTRH P nonepednoli | LPoron epes CeTEM
: "o apma- HOH aplvgaA HOM &pMéa- ir
. apMATYPEL i ¢ . £
TYPSI TYpBl TYPHI .
45500 - 100 150 ] . e N
M?.s}oqmon* Y 4. o6 D
35500 ~ 350 AR BN 424: M .;«626 4%90
45500 150 150 N o . - o
H—M«A«#zsso 19200— - 3 6.6 -
38500350 16 55 28.3 6.6 . 3{19
33560 — 350 50 : o :
2T '5 % 6900
38500 - 200 . . 125 7 33 24 4’,2 66
38500 - 350 so Do - o ‘
2700 350 35100 |
c4 500 1252i >< 51 7 234 12,5 23,0 , 4;0,5
35500 - 350 ; ‘ o
5030 4 2 . L 3.5
38500150 39 1 . 23 T
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5. PacyeT BTOpPOCTENEHHOW Basku.

5.1 cxogHble gaHHble.

Pa3mepbl BTOpocTeneHHol 6anku: 1) =7000 Mm5(pasmepsl B ocsx), b5°=200 mm,

b3 =450mm, war BTOpOCTENEHHbIX 6anok 35p =73 = 1.6 M. Pa3mepbl ce4vyeHus

rnaBHol 6anku: bt b =300 MM, =700MMm. .
[ns 6etoHa knacca C 1%0 npuHuMaemM no tabn.2-1 (NpunoxxeHus 2) pacyeTHble Xapak-

r v 1y:

TepmchKM6eT0Ha:/A -16MMa1r'.-1,5 torga 1bl MMa,
Tui=N4M=0,21-///«x =0,2M67/1.5=0,89 MITa. J [ |

PacueTHble XxapakTepucTvKu [ANsi NPOAOSbHOA apmaTypbl knacca 8400 -
| - 365 MMNa (Tabn.2-2 npunoxeHus 2). nornepevyHoe apMmpoBaHue - BSA3aHHbLIMU

XOMyTamu 13 apmaTypbl knacca 3240 ~/ y* 174 MMa (1abn.2-2 NpunoxeHus 2).

5.2. OnpegeneHve pacyeTHbIX NPOJ/1ETOB.
PacueTHbI Nponet ansa KpanHMx NponéTos:

KT =k “250- +— 2- 7000- 250- — +— =6790 mm.
P ] 2 2 2 2
PacueTHbIi NponeT gna cpeAHUX NPOETOB: .

\Y =1%6.* =7000-300

Puc. 8. K onpeaeneHunto pacueTHbIX NPOSIETOB BTOPOCTENEHHO Gasiku.

5.3 NMopacueT Harpy3oK Ha BTOPOCTENEeHHYO Oanky.

BTopocTeneHHasa 6anka paboTaeT COBMECTHO C NpuerarwmnmMm K Heil yda-
CTKamu MauTbl, T,e. pacyeTHOe ceyeHne OyAeT TaBpOBOE C LUMPWHOW MOSKU B CXKa-
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TO# 30HEe b,y PABHON PACCTOAHMIO MEX[Y OCAMM (Wary) BTOpoCTenenHexX Barnok,

T.e. byy=I,=1600 ym.

Onpefienaxme NoroHHOM Harpysk B kH/M Ha BTOPOCTEREHHYIO 6anl<y cse,uem

B Tabnuuy 10.
Modcyem Hazpy3ok Ha 1 M noz. 6MOpoCcMeneHHol 6armu
Tabnuiia 10.
Bun - Hopmarusuas’ | ¥ * Pacuernas Ha-
., (PHNHATPYS Harpyska, KH/m I} ipyska, xFu
1; HocToannsle HAXPYSKH ~ &
— OT BECA JIONA M MOHOJIMTHOM INTHTE]
- HOpMamueHas: 8; A, =253.16
A 3.25 547
- pacwemnazn:'§ L, =3.42-1.6
~. 0T COBCTBEHHOTO BECA BYOPOCTE-
NEHHOM Oamka
(h, —h,)-b, -25=(0,45-0,08}-0,2-25 1.85 1,35 2.5 .
Vroro: gg, 5.1 7.97
2. Bpemennag HArpysKa — gy,
— 110 saxameo 4y =4y |, =9.5-1.6 152 75 238

5.4 Mocmpoenue 3no0p Uz2udAIOUUX MOMEHINOS U NONePeYHLIX CUl.

BropocreieHHast 6anka paccunThiBaETCs Kak HepaspesHan 2 -

5-T nponet-

Hast Ganka ¢ WapHUPHLIM ONMPaHNeM Ha CTeHy (KpaltHue onopbl) U Ha IfaBHble
Gann (cpentme onopk). Mpn konuyecTBe nponeTos Banku Gonee 5-1, NpUHNMa-

eTCH K pacyety nsTMIponeTHas cxema.

L =7.97 &l

Qb = 22.8 KE
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Puc. 9. Pacqe*maﬂ cxema BTopocreneHHom Sanku.
CraTuieckuit paweT BTOPOCTENEHHOW Oarky BLINOIHAETCH C yqe'rom nepe-
pacnpenenssisn’ ycwnmu B CTaAUA NPEenbHoro pagHoBecust KOHCTpyKummn. OppauHa-
Tht Ofmﬁaioﬁ;éﬁ SFIOPbI M3MMBAIOLLMX MOMEHTOR ONPEEensaTCes ¢ NOMOLLbIO pyc. 5-1 1
rabnuuet 5-1 npunoervs 5. Benuunibl koaddputinentos B ana smop nonoxn-
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TEMLHLIX MOMEHTOR B KPaitHUX 1 CPERHMX APONETOR NPUBEAEHb! Ha pUCYHKke, a a5s
AMOPL OTPULIATESIbHBIX MOMEHTOB npwseg\eﬂu B Tabnuue NpunoxeHusi B 3asnck-

MOCTI OT BEITMYMIHbI OTHOLHBHV!H: 7 97 -
' T sh -
TNe gsp W gsb “FIOCTOSAHHAs W nepemeHsas pacueTHme Harpysky Ha ﬁanxy
“BenuunHa opaudat ormﬁamu.l,em Smﬂpbi MOMBHTOI onpe,uenﬂe'rcs HO cbop~
Myne
M ﬁ ( sb + qtb) sb?pacu -

PeaynbTatki. pacyeTa cBefeHbl B Tabn. 11 1 oTobpaxeHsbl Ha puc. 10,

Onpeaeneﬁue pacuemnbix 3Haquuu usau&'afou;ux MOMEHMOS.
Tabnuua 1 1

Ne e B ‘ B . ( N l‘ l/i':amﬁaiomwm MOMGHT—
. 1ipo- 10 *-l_e'K npﬂz’;ﬁ; ‘ : 856 st) sb* pac Maa | KH M
Jera L B B ] My b My

1| 02 | 0.065 - o2 R
L2 | 04 0.09 R | 1276 |
[ |max | 0425 | 0.091 a. 97 +22. 8)* 129.1 |
3 0.6 | 0075 | *6792 1418 | 1064"
4 0.8 0 |- - . . 284
5 1.0 00715 . S| 11014
6 0.2 0.018 | 0035 | [ 248 | 483
L7 04 0.058 | 0.016 ‘ 80.1 22.1
o Lmex | 05 | 00625 | - (7. 972+22 8y | 863 | - .
8 0.6 0.058 | 0.014 *6.7°=1381 0.1 193 .
9 08 | 0018 | 0.029 _ 1 248 | 400
10 1.0 0.0625 ' 86.3
11 ] 025 ] 0018 | 0.028 . 24.8 38.7
12 0.4 0.058 | 0.010 ' 80.1 13.8
o Lmax | 05 | 00625 | 0.010 (7974228 | 863 | = -
13 0.6 0.058 | 0.010 *6.7°=1381 | 801 13.8.
14 0.8 0018 | 0.028 _ | 248 38,7
15 1.0 _ 0.0625 ' 86.3

BennumHel norepeyHeIX cun Ha onopax (QM. puc.9, 10):
- ha ohopeAM'k: . o
VP =V =04-(g, +a,) 1, =04-(7.97+22.8)-6.79=83.6xH
- Ha onope B (cnesa) u onope E (cnpaga): :

Vy =V =0.6-(g,+4, )1, =0.6-(7.97+22.84) 679 1254,4..;

DK
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- Ha oriope B (cnpaea) 1 Ha BCeX OCTaBUIMXCS OTIOpPaXx Cnepa W cnpasa: -

Vi =V =VF =..=05-{g, +4,) L, =05(797+22.84)-6.7=104.5

5.5 Pacyem npoYHOCIIU HOPMAITBHBIX ceqeHull U nodbop apmamy-

Phbl 8 PacyemARbix Ce4eHLsTx 6anku.,,

Onpegenenve TpeByeMoi nnowasy CeveHust apMaTypet NPy JefcTem no-
nomrgnbubrd MOMeHTa BEGEM Kak A% TaBPOBOID CEYUEHWA C MONKOW. B GXaTol
30HE. Tlpin OERCTBIM OTPULATENbHOTO MOMEHTA [ONKa HAXOOUTCA B PaCTAHYTOR
30HE, CrenoBaTelbHO PACHETHOE ceveHne ByAST NPAMOYFONLHLIM,

Pasmepst cavenust, NPUHATLIE K DacueTy

by =1600wm; by, = 200mm; hy, =450mm, h, =h'; =80 wm;

3apaemcs BermumHON ¢ =35 MM B nponeTe n ¢ = 50 MM Ha onope npe,zmo—
Naras Ha Hew pacnornioxerne APMETYDR B fiBA PRAA, TOrDa:

..d1 ~h —c=430-35=415mm u d; = h,, —c=450-50=400mp.

, E‘lpe,qnonaraﬂ YTO HBATPAnbHES OCb NPOXCLWT 1O HIDKHER rpaHn nongm, of-
pég:xéfiﬂém' ofnactk [eiOpMUPOBaHUA ANA TIPAMOYIOMILHOTO CEYEHMS LUMPVHOM

o =L 6M L nonomeﬁne HENTPanbHOA OCK NpU pacueTe T&BpOBbIX ceqeHmix :

80 ' .
=t =2 20,19 L 0167<E=019<-L = 0259
5’3 4 415 ’ 6 ° 27 ’

o yKaﬂblBE!eT Ha TO, 4TO CeveHMe Haxoautca B 0011acT netbopmmpoeaﬂm 1b
(cw. TaBn. 3-3 npunowenns 3).

C riomotlisio Tabn. 3—3 NpUNoXeHns 3 HaxoouM BErMMUHY Uarnbaioilero Mo-
MEHTa, BOGHPMHUMAEMOFO BETOHOM CEUYSHUR, DACTIONONSHHHM 8 Peaenax epico-
Thl NONKK, '

My, =(L146-0,578 007)afdb -d’

'=A~(1,14_:0,19__0,57‘0,192 ~0,07)-0,85-10,67-1,6-0,415% 1000 = 315, 0kH-m

Mocxonsry epinonnsiemcs yenogue Mg, =129, 1cH - <M, =315,06H - m
HeiimpansHas ock pacrnonoxena 6 npedenax nosku. Cedetve B nponeTe BTo-
| pOCTeneHHol - BANKM pPACCMATPUBAGTCA K@K  DPAMOYTCIBHOE C | WIMPUHON

b=by, =160y,
PacueT npononsHoit apmaTtypsl BTOPOCTEMEeHHON Ganku ﬂpowsaoumm G-
nons3ys anroputM Ne 1,
Mo Tabn.4.3 [4] ans GetoHa C'%y g4, = 3,5 %e; 1o Ta61.6.5 [4] w, = 0,870,
ko=0,416, C,=1,947.
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[ris apmaTypbt 5400 npu  E, =2010*MMa, = &, =~ = T = 1,825 o,

£ 35

m - enl — 657
Toraa i £, +E., 1825435

iy =W (1K, &} =0,81-0,657(1-0,416-0,657) = 0,387

B nponere 1. (HmksAnA apmarypa} M, =12930cH - m; d, =0,415y;
b=b, =16m,
oM, 129.1
" f,bed 0.851067-1,6-0,415 1000
THHYTaR apMaTyPa ACCTHINA NPefenbHEIX AehopMaluii

7=0,5+ [0.25~2n =0,5+ /0,2.5~~99§3§—0,973- o
c, 1,947 ’

g . MSJ _.(A M_s'd 1291 10
AJ{ T = 76 cme.
'z fyod 36504150973

=0,0516<a,;, =0387 pac.

B nponere 2. (Hvxuss apmarypa) M, =86.3xH - m; d, =0,41'5 M
b=h,=16m.

e 86.3
" 0.85:10.67-1,6-0,415 - 1000

7=0,5+ 0,25~9-’9§i§ =0,982,
1,947

86.3-10
e =5.80 oy
“ 7365.0,415.0,982 M-

= Prin by, =0.15-0.2-04-100 =12 cn

B OfIOPHLIX CeMEHUAX NEeACTRYIT OTPULATENbHLIE MOMEHThI, fInuTa paco-
fIOKEeHa B PacTAHYTON 30Ke, RO3TOMY CeveHus Dany paccMaTpUBaKTCA Kak nps-

=0,0348 < @, =0.387;

3' min

MOYTONsHbIE WMpyHOi b = 0,2 m.
Ha onope B. (sepxran) M, =101.4xH -pm; d, =0,40m; b=b, =0.2m.

_ 1014
" 0.85-10.67-0.2-0,4% 1000

=05+ 4{0,25 _9389 G 766
Y 1,947 :

=0,349 < o,

n.lim

=0.387;
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w 101,410
0 365-0,40- 0,766

= 9,06 CM2.

B niponere 2. (sepxnas). M,, =(22.1+19.3)/2=207H; d) =0.415w;
b=b,=02m,

o= QA2 o0 o Loag.
0.85-10.67-0.2-0,4157 1000 - :

0,071
~05+J025- 2071 g 062
7 1,947 ’

mw__ 207-10
T 365-0,40- 0,766

=1.85 o2,

Ha onope C. (Bepxsn) M =86.3kH - 3; d, =0,40m: b=b, =02y,
@, = e _07<a,,, =0387;
0.85-10.67-0.2-0,4* - 1000 ’

n=05+ 0,25~ 227 _og12.
1947

w_ 8637-10
T 365-0,40.0812

7.28 o2,

Pe3ynbrathl pacHeTor 1 noaGop apMaTyphl B PACUETHBIX CEYEHURX CBOANM

8 Tabrmyy 12,
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Tabnuua 12.

[MonoxeHne
ceyeH

1 nponet

1 nponet

Onopa B

2 nponet

2 nponet

Onopa C

OnpegeneHve nowanm cevyeHus pa6oyeli apmaTypbl BTOPOCTENEHHOW 6anku

PacnonoxeHune
apmartypbl

HwxHAA

BepxHas

BepxHasa

HxXHASA

BepxHsas

BepxHasa

Mscb
KH M

-101,4

86,3

-20,7

-86,3

PacueTHoe ceuyeHve

ae

0,0504

MOHTaXHas KOHCTPYKTUBHAas ap-
maTypa

0,071

0,297

0,973

0,766

0,982

0,962

0,812

47
CM2

8,66

9,06

5,73

185

7,28

Ap

cM2

o1

2,26

10,3

6,03

2,26

8.3

MpuHsaTOE
apMupoBaHue

2018
2-016

2012

2020
2016

2016
1016

2012

2020
1016



5.6 PacueT MPOYHOCT N HAK/OHHbIX ceyeHui no nonepequVl cune.

PacueT mpon3BoaMTCA 4718 TPEX HAK/IOHHbIX CEYEHWIA: Yy KpaiiHeil onopbl (A), Y
NnepBoil NMPOMEXYTOYHOM OMOpPbI cripaBa M cneBa. HaunmHaem pacyeT Ansi ceyeHuii y
NepBoi MPOMEXXYTOYHOW OMNOpbI CieBa, rae AeiCTBYeT HanbosbLias nonepeyHas cuna.

: Puc. 10. Pacnono)XeHune pacyeTHbIX CEYEHUI AN BTOPOCTENEHHOM 6anku.

[MepBas npomexxyToyHas onopa cfnesa ¥$ =¥Ymu= - 125.4kH.

! PacueT npoyHocTn Xene306eTOHHbIX 3/1IEMEHTOB Ha ,D.eVICTBI/Ie nonepeyHbIX

cun HaumHaetca nposepkoit ycnosusa YR ~YUa CY roe K 3- pacueTHas none-

peyHasa cuna OT BHELWHUX BO3,IJ,9I7ICTBI/II7I; - nonepe4yHas cuna, BOCNPUHU-

MaemMast XKene306eTOHHbIM 3/1IEMEHTOM 6e3 MonepeyHoro apMMpPoBaHUs:

OAB 'K «(100-p}-/ c)3- 0,15ap 1 ~ >

re Al
Ae 1.7b6(100-0,01346)3 0200-400 = 45401l = 45,4kA ,HO He MeHee

~(0,4:/bl 0,15xp) i\ -
(0,4 0,89) «200 *400 - 284804 - 28.5kH
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/200 /200 ' o
k=1+ |- =1+, = =1,71<2,0 M- K=
356eCh i 200 , Nplbnmaem K =1.71

~ A 1063 hi3<0.02:
hd, 20-40

3

o, =0~ npm OTCYTCTBMM OCEBOT0 YOUNMS (CHUMAIOWIESH CHTkt).
Tockoneky V,, = 1254kt > VRd.cr =45.4xH | 70 HeobXoOMMa MOCTAHORBKA

XOMYTOB 110 PacYeTy.
PacctosHue 07 Onopbl, Ha KOTOPOM Tpeﬁye*rcs YCTEHOBKS XOMYTOR N0 pacueTy

a, =V =V omn (80 +4,, )= {125,4-45,4)/(7,97+ 22,8} = 2,60m.

Mepeoe pacueTHoe cevyenne J—1 HasHavaem.Ha PaccToqAHny OT onopsbl &4, =

350 MM, yTe MeHbule dp = 400 MM 1 COCTaBNAET B A0NSAX NPONETS ;

L= /1) by (33 100) oy =0.05211,,,

B pauHom cevennn 7—1 younusi CoCTarnsior:
- ponepevHas cuna {cm. puc.10)

0,052-1 S o
Vi = I 22 Ly 20,917 -125,4 114,63 xH.
’ 061,
- warvbatowmit MOMEHT (cm. puc. 5-1)
0521, : .
M, = 2052y M, =0,825-101,4 = 83,06 xH - m.
‘ 0.2851,,, ST

Onpegensem NpoaonbHbIe oTHOGUTENIbHBIE neqmpmaumvz B 6eT0He Ha ypoBHEe
PacTAHYTON apMaTyphl, NPeaBapUTESibHO 3aaBinch ymom HAKNOHa ANaraHalib-

HblX TpewuH K ropusontany €@ =40° | npu pacciosmm mexay BepXHed 1 HUXHER
PO[IOTEHBIMY APMATYPaNM B CEUEHNN d =d,~c= 40(} 35=365 MM, e
. (M, /4, )+0 SNMJH) SVS[“ cot{;‘ |
* E, A, |
(83 06- 106/365)+0 5.0+0,5-114,63-10°- cot40°
- 2-10°-1063

0
Ons BoIficHeHus! RparunsHocTu Beibopa yma @ =40" onpepensem kaca-
TEMNbHbIE HANPSKEHNA, AGKCTBYIOU{NE B PACCMATPNBAEMOM CeUHEHIN:

EY

1,39-107
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S I L L E ML R
b,-d. 200365 Mrta
7 1,57
OTHoleHMe N =—2'4——0 0654, rge f,, =24 MMa —, cpeshsit NPOUHOCTE

PV OCEBOM CHATIIM (APUHUMaeTCA N0 Tabn. 2—1 npuroxenus 2).

L =0.0645 no 1abin. 3-1

B coorsetctemu co sHaveHnem &, =0.00138x
s ' om
npunoxexns 3 yBexaaemcs, HTO Yrolt HaKNoHa UAroHanLHOA TpelHb! Bbin fpy-
HET BEpHO. - - , ’ :

CpesiHes 3HaUEHMS INABHLIX PACTATUBAIOLUMX Aethopmaunit

5,:5;+[s,~+0,002-(i—J ——;w(tam9+cot9)~(0,8+l70.51)}:I«:otzgz

o

=L39»10‘3+{1,39»10“’+0,002-(1 \/l—%(tami{)"+c0t40°}~(0,8+170-3,65-}0‘3)nx
%eot” 40° =3,65-107
{snaueHue £ onpenenseTcs MTePaLUOHHBIM NyTem).

[TaBHbie PACTATMBAIOUINE HANPSKEHNA

0,18
o =~—’»——ﬁ%~tan5+ 0, 1§Z’_1—08 an40 =0, 72M1a,
a+16 ’ 20+16

rae: @ - MaxerMarbHbI pasvep 3anonsutenst, ¢ =20 Mm.
W LUVIpMHa PECKPLITAA HAKNOHHON TPELWHEL

W s £,=300-3,65-107 =1,08mm,

38ech S, - PACCTORHUB MENY AUarOHANbHLIMY TPELUMHAM, OPUEHTUPOBOUHO
300mm. 4 o . '
CocTagnaoan nonepeqﬁoﬁ CUfibl, BocApuHuMaeman DeTtoHoM
Vego =0, -by, d, -cotd=0.72-10°-0,2-0,37 - cot 40° = 63.85xH.
Cocrasnsawulas NOREPeUHoH CUMbl, KOTOPYIC OOSTKHA BOCRAPUHSITL apMaTtypa
{xOMYyTHI) .
Veew = Vag =Viao = 114,63 63.85 = 50.78x .
. Cocrasnsiowasn NonepeyHoi CUMtbl, BOCTPUHAMABMaSs NONepeuHon apMary-
po#, onpepensieTca no dbopmyrie:
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Au fa
Ve = —~~1~-—§' i {cot@% cota)sing, oTkyaa

[ .;.VR“Y'.'?"' Sww o
F Y. 3 (Qot @ +cotax)sing”

rag: ¢ — YrOn HakrnoHa fonepevHon apMaTyphl (XOMYTOB} K MPOZONLHON acu
Baniw, o= 90% '
fswg— pACHETHOE COMPOTUBIEHNE FIONEPEYHON ApMATYDLI.
npm’mé B COOTRETCTBMM ¢ . 11.2.21 [1] Ha NPUONOPHOM yuacTke 0,25 Lon
war Xomyros S = 150 MM, 470 He npesoituaet 0,5h ¥ 150 mu (npn h>450 mm war
XOMYTOB He [iofKer ObiTs Gonee h/3 1 e Gonee 300 mm), TPE6YeMOs KORMYECTEO
IOAEPEUHEID apMUPOBEHNS : '
' 50.78-0,15-10

= =0.993¢".
Af‘“ 174-0,365- (cot40°+cot90°) -sin 90°

ﬂpMHMMaBMBR rmomaab nonepeqnoro cequms; XOMYTOB, A0YDKHA BbiTh He

+ MEHEES

=(8 b, -sina) p, . = (15‘20-3111.90") -0,0009 =0, 27 e,

m mnin S, rnin

88 Pumn - MAHUMATBHBIA KOBMPULNEHT NONEPEUHOIO apMUPOBAHYA ceus-

HIAR, IPVHUMBETCS B 3aBUCHMOCTH OT KITacca XoMyToB W knacca 6eToHa no Tabn.
11.2 [11..
npm HaaHaqumm AOMEePeYHOr0 apMUPOBaHUA CNeayeT UMeTb BBMD,y KOHCT -~
DYKTUBHbIE Tpeﬁoaaumn npy BLiIcoTe cevenua Barkn A0 800 MM BRIOUMTENBHO
avameTp xomyToa JOMKeH BbiTh He MeHee 6 MM, NpK BonbLueit BbiCOTE 6am<w —~ He
MEHEE B M. o

OkoHUaTenbHO MPpUHYMAENM ABYXCDE3HbIE XOMYTel AMaMETPOM 8 MM Knacca
S 240 (Ag, = 1.07cM%) © yCTaHaBnnsaeM 8 OnopHow 3oHe gnuHon 0,25 /,,, ¢ tua-
rom 150 mm. ' :

COCTABRMOLLAs, TIONePeYHON Cillhl, KOTOPYIO MOXET BOCNPUMSITL apmatypa
paBHa: : '
A S 4 _ 101-174-0365-10°

Vedo < Lo(cotB+cota)-sina= ' o1s (cot 40" + cot90°) - 510 90° = 51.63xH

Z{eﬁm‘sﬁrmbﬂaz Hecymasi CriOCOOHCCTh HAXAOHHOIG CEMEHH S COCTARHUT;
v, =63.85+51.63= 1§548RH>VM”-11463 KH.

et = Vi ¥ Rd o

[posepsem yCnosue: VRd <{.25- j by d,
115.46xH <0.25-10.67-200-365 = 19739571‘1'. =197 4xcH
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B cpepHux vactax NPOneTtoB LAl MONEPeuHbIX CTepKHEN A0MKeH HasHa-
“YaTbCA NPY BRICOTE ceuedus h > 30 cm He Gomee 3/4h u we Bonee 50 cm. 0.
11.2.21 {1]. Npunnmaem S= 30 cM, 470 He NperbiiaeT 3/4h = 3/4*40 = 30 cm.

B ocranbHbiX OMAcHbIX CeYeHUsIX pacHeTwl fIPOM3BOAATEA AHaANorMuHo. B

paHtom fpyMepe y kpasined onopel (V¥ =83.6kH ) u y repsoit npomeyTouHoi
oriopsl cnpaea (V" =104,5«H ), rne nonepeuHsie curibl MeHblue, YeM Ha onope B

cnesa (V; =125.4xM ), npurstoe nonepeddoe apmuposanvie Tawke Byger obec-
NeYMBATE MPOYHOCTL HAKIOHHBIX CEHEHUA. YMEHLWUTE NONEPEYRoe apMupoRaHmue
He MPencTaRnseTcs HO3MOKHLIM, TaK KaKk AvamMeTp XOMYTOB NPUHST MAHUMAITb-
HBbIM, 2 LUar - MAKGUMANBLHO [ONYCTHMBIM 1O KOHCTDYKTUBHBIM TPeBOBaHISM MpH
AaHHOW BEICOTE Danikuv.

5.7 MNocmpoeHue 3M0pLI MAMepuanos u onpedeneHue Mecm
obpuiaa apmamypbi 8MoOpOCMernenHol 6anku.

Onpefienve Heobxopumoe CeueHne apmaTypsl B MpOferax U Ha onopax, a
TaKKE OTOMHYTOR apMartyphl (ecim 3T0 HEOBXOAUMO), HEPEeXOHnT K HasHAYSHMO
KOTM4ECTBA 1t iNAMETPA CTEXHEN.

| CHaqana nonbupatoT apMatypy’so Beex nponetax. Cnepyert CTPEMMTLEA K
Membmemy KOMM4eCcTBY pasHeiX ouamerpos pabouelt apmatypst (He Gonee Tpex).
MyHUMBIEHBIA ArameTp pabouvx CTepXHe Ans BA3AHHLIX KapKacoB MpuHMaeT-
£ paBHBIM 12 MM, MaKCManeRbIMA - 32MM.

Mpy pasmeLeHiy CTEPKHER B CEUSHUM JOMKHBI TAKKE coﬁmogamcn cne-
Aytouine TpaboBanus: ‘

' a) paccTosHNE B CBETY MEXUIY CTEDMKHAMY JOMKHO BbITh HE MEeHee OAMaMeTpa W
HE MeHes 25 MM MPY HIDKHEM pachonomeﬁvm apMaTtypbi ¥ He meHee 30 MM - npu
BepXHem, YTo oDecneunBaeTes OBbIMHO NPKU HABHAMEHUN KOTIMYECTBa CTePXHEH B
CEUBHIM B 3ABVCMMOCTH OT B0 LMD YHbI;

B} pAcCTOsHMe B CRETY MBXZY PAZaMW NPU ABYXPAGHOM pacroNOXeHun JOmK-
HO BbiTh HE MeHee MONORVHAI AMAMETPa U He MeHoe 25MM;

8) TOMUMHA 3BILMTHOTO CHOA ¥ HWKHEW M BBPXHEN TpaHel Npu juamerpe npo-
AONLHON BPMATYPHE A0 32 MM NPUHUMAEETCH HE MEHEE BEnVUWHLI, YKA3AHHON B
Tabmiue 3 1 He MEHee MaKCUMaNLHOTO pasMepa sanoNbuTernst, Tonuuya 3aumT-
HOTO ©1108s1 Y BoKoBLIX ThaHel XoMyTOB AoIbiHa GbiTh He MaHee 15 MM..
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B-cryuasx, €crv B NPONETHEIX CeueHnaX no pacteTy TpebyeTcn nocTaevTs
fonee ABYX NPOOONbHLIX CTERKHENR, TO ABA KPAHNX CTEDPXHA HAQNSHNT AOBECTA
710 onopbl BTOPOCTENEHROR Banky, a OCTaNbHLIE B LENHX SKOHOMWKA MeTannia pe-
KOMEHEYETCS! CTABUTE MeHbLLiel armHbl (NpegycMoTpes Uiy 0Bpbis yacTih paboumx
CTepKHeit B NponeTe, MiM € LIBNbIC KCMNOML30BAHS CRHUX 1 TEX Ke mepﬁc’ﬁéﬁ B
Ka4ecTae KaK NPONGTHOM, TAX W ONOPHON ApMaTYph nepeson {oTrnb) mepmHew u3
HKHER 30HK! B nporeTe B aepxumro Ha onopax _ _

- Mecra oﬁpmsa wrm oTrnGa crep}mem HAZHaYAKTCS B COOTBETCTBUM C 3mo¥
pamm msrmﬁammmx MQMEHTOB._QHQ aTorc Ha orvBawiued snope v:srv;ﬁatou_mx MO~
MEHTOB O Baemuéﬁ 'Harpysxw, NOCTPOEHHOR B COOTBETCTBYIOWEM MacliTabe,
(;T_pomcs B TOM e maciutafe Tak HaspiBaeMas JMopa MaTtepranos, NPeICTas-
MSEOLLAS coGoﬁ QMHOPY MOMEHTOB Mgy, KOTOpBIE MOXET BOCTIDUHSATL BTOROCTENEH
Han Ganka UMEIWVMCS B CeYSHUM Banky MPUHATHIM KOI]W-IGCTBOM apma"rypbu"
(3MOPY MOMEHTOB HECYLeV cnocoBHoCTY Banki no apmaType)

Hetyiyas CﬂOGOﬁHOCTb ceveHni 6am<m 1o apMaType onpe,uenﬂercs:; no
cbopmyne : .

| MRd_:fyd ‘A, -dT (")
rae: d ~ y-TO‘-IHéHHOE 3HaueHve paGouen BLICOTE! CEYEHNA; .
‘n —Taﬁnmwubm KOADPNLMEHT, onpe,qenﬂeMbm ?7 1 k é:
o a o, .g.fcd b-d

ﬁpmﬁoc*rpoeum 3niopbi METEPUancs CHUTAIDT, HTO 06pb|BéeMbu7; CTepKEHb
HEOBXOAMMO 3BECTY 33 TOUKY TROPETUMECKOro oprma rp.e oM yme He Hy}KeH no
PACYETY MPOYHOCTY HOPMATHbIX CEMBHWA, Ha PACCTOAHNE anxepoamn lbd

Ans rocTpoeHus anopsl MaTepuanos no thakTMaeckoi rinowagn apmMaTypst
Astnp B cepé,ziMHe nporera 1 Ha onope (oM. Tabn.12) no dopmyne (*) onpegensior
MOMEHT Mgy, BOCTIDMHUMEEMbIf abMé\"T&péﬁAstnp.Gar'em B MAcWTabe, NPNHATOM
Ans NOCTPORHUA BMHOPLI u3MBaIOLLNX MOMEHTOB (CM. PUC. 11), RPOBOAST TOPUI0H-
TasbHYH JIMHI, COOTBETCTRYIOLLYI Mza. '

_ OTa roprsoHTasbHas MHAS JO/DKHA DbITh pacnorrOmEHa HEeCKOMLKO fianble
3MOPBI NITMBAKOLINX MOMEHTOB IO OTHOLIGHWMIO K HYNEBO kKK, 4T0 NoKaskisaeT,

Iyl . . 1) :
Ha CKOMbKO . dbakTuueckan apmartypa Ag P Bnuaka « pacyetHoil Agt . Ecrm ropu-
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30HTasNbHaA NyHWS nepecexaeT IMHOPY MIMOADLLMX MOMBHTOB, TO 3TO roaopm o
TOM, ¥TO apMaTtyphl Ast NMOCTaBIEHO HEAOCTATOYHO, WIK CAEITaHA B BBIYNCIIERH-
sIx oeubra.

3aremM NOACHMTHIBAIOT MOMEHT Mpg ANA MEHBLLIETO KOSIMYECTBa CTepxHelH,
Y10 ByZeT cOOTBETCTBORATL ODPLIBY (OTINGY) CTEPKHEN B CeYEHUAX ¢ MEeHbLLIWM
uarnBaiowmm momerTom. OBbiuHe obpuiBalT (0TIMBAKT) Cpasy NC AB& WK MO O4-
HOMY CTepkHro ¥ HAUMHEIOT [Py aToM oBpbiB (0Trub) ¢ apmaTypbl, PAcHONCEHHON
BO BTOPOM PSAY MMM B CPEHEN HacTU NPpU OAROPAAHOM pacnosnoxexum. Mpu k-
NONHEHMN oﬁpbiaoa {otruboB) CTepKHER Heoﬁxogmmo cOBMONAaTE MPUELMN CUM-
METPIN PACTIONOXEHNS CTGP)KHBVI B fIONEPEYHOM Cedery bankn.

" 3Has HoBoe 3HauvenWe Mgy, cHOBa NPOBOAST fOpMBQHT&I‘leyK) MO Ha
SMope MaruBalOLLMX MOMEHTOR. TOUKa NEpeceyeHns 3TOM MMHUNA € SMOPON MOMEH-
TOB ¥ ByeT TOUKoR TeopeTMYecKoro obpuisa (oTrnba). Takmm sxe obpasom mocTy-
fIgIoT ¥ NPV ONpefieneHin MecT obpLIBa (0TTMba) APYTUX CTepxHen. '

W3 touer TeopeTMuecKoro obphiBa (1.7.0.) NPOBOAAT NepneHANKYNAPHLIS -
HUM 0. NNBPECEHEHMS UX C FOPUOHTANBHBIMU NUHIASMM My, v OKOHYATENBLHO CTPO-
ST SMOPY MATEPWUAroB, KOTOPas UMEET CTYTEHYATLIA BUT, B MECTaX TeOPETUHECKO-
ro oGpbiBa CTePXHEN, ¥ HaKNOHHLA BUA B MecTax oTruba cTepwten. Cregyer
KMETH B BUAY, YTO HaYaro KaKAOTo OTiuba B PACTSHYTOR 30HE PacronaralT Ha
PACCTOSHMM OT TOMKKA TEOpeTUuEtKoro o0puiBa HE MeHsite, Yem 0.5d, roe o —
YTOUHEHHOE 3HaqeHne paboueit BuiCoTh cateHia. C Uefibid BOCAPUATIS vsrnbalo-
LIETO MOMEHTA OT BOSMOXKHOTD YACTUYHOTO 3aLeMEHUs: 6allki Ha CTeHe B NepBoM
nporneTe apMaTypy He obpeiBaloT, a@ oTrMBarCT Ha KpaiHiowe onopy. Havano orruba
pacronaraT Ha paccroaHun 50-60 MM, OT BHYTpEHHEN Iparn cTeHbl.

M3 TOYEK TeopeTqucxoro obppiBa 06PLIBAEMBIX CTRPXHEN 10 TOPHU3OHTAMM

c)"rmaauaamr ,!:mvmy BHKEPOBKI lbd U OKOHUATENBHO YCTAHABIIMBAIOT MECTO chak-

TUHECKOTO OBPLIBA CTEPXKHS.
PacueTsl, HeoBXoauMuie ANs ﬂOCTpO@HV]H 3MUOPbI MaTepwaHOB MOMKHO Bbi-
nOrHsTs B TaGAnuHoi dopme (Tabn.13).

5.8. Onpeaeneﬂue OnuHeL! aHKeposKU U Haxnecma obphicaembix
cmepxHed.

CeueHus, B KOTOPLIX OBDLIBAEMEIE CTEPXHU He TpeBylTcs o pacueTy,
npoliie BCEro onpeaenuTs rpaduiecki. [l 31aro HEOBXoONMO Ha 0GbeMITOLLYI0
ATICPY ‘MOMEHTOB HENOKNThL BMIOPY apMaTyphl, TOUKM, B KOTOPbLIX OpANHATE 3NOp
GyayT obuyy (TOUKM NepecedueHns), olipeaernst MecTa TeopeTnieckore obpsisa
crepxHen B nponete (puc. 11). [ins ofecnedyeHns NPOYHOCTH HAKNOHHbIX CEYEHWA
a4



BprOCT'el'IéHHOﬁ Bank 110 MBrMBABLM | MOMEHTaM oﬁpbnaaémue B mpofnete
CTEPHHY ITDO,E;OJ’II::HOM apmaTyphl HeoBXORMMO 3aBECTU 3a Tquy TEOpPeTUHECKOTo
oﬁpbma Ha paccmnﬂwe He mMeHee: |

A .
: = ¥ oy o] L sred
. lbd =0 Oy O O lb 2 lb min *)
. 8. prov *
tae: oy, g, Uz, (a— KOBPDORLUNEHTLI, XAPAKTEPUBYIOLLME YCITORMS aﬁxepow
Ku, ornpefensoTes no Tabn. 11.6 [1];
[y —~ Gazosan QNUHA ZHKSPOBKR, ONpeAenaeTcs ¢ NoMowbK 1abn. 14;
A, -nnowage FpOSONEHON apMaTYps!, Tpeﬁy"eréf'l'an o pacdeTy;

A, oy T}pMHHTaﬂ nnowank ﬂpO,D,OﬂbHOM apM&Typbl

Ly in —~ MMHMM&I‘IbHaF{ anvsna AHKepoBKH, npmmmaemg pParHOiA Hamﬁonb—
memy 3Haqeavuo w3 sentvin: 0,6 Iy, 1505 100 M ,qm paCTﬂH\ijlX crepxnei u 0,3
1y 1525100 Mm ong CKATBIX CTEPKHEIA.

B CBsian ¢ TeM, JTo rpon3BeneHne ¢, o, ‘o, MBMEHASTCS B npegenax 0,7-
1.0 (CM.: n 11.23201) ,a BenMMHa O B yeriosusix o6poiaa apmartypot Blépocre~
rieHHo Barm NpuHMaeTcs paskoi 0,7, 70 B KypcoBom npoexTe ¢ uenbto‘gymeHb-

LIEHVIA PECHETHOM HacTH PaspewaeTes NpuiMaTh &, - @, -, =10, a a3=07.
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Tabnuua 13,

Bbryucnenue opGuURam 3nopst Mamepuanoe 37151 1poBOILHOU apMamyphbt.

OTEOCHTENEHAS Bhi-
S ——— Paxrmveckas Pacqen,{oe co- § cora coaroli zome | oo biwmenT
# #KOMHISCTBO cora covermg | OB cevenma | nipoTHsyenve : A f ",
cTepitett de=h. —c CTepIKAEH apMaTyps!l P - k. M, =f A d
BTG Agren? fya, M‘l‘[aA a & f,bd n=1-k, & d f}a ¥ 7,
y kH*m
1-if iporiem (HuxHAs apmamypa b=b;/=160 cm, ¢ =3.5 cM)
20 18+2 416 415 9.11 365 0,068 0872 134,08
2 & 18 41.5 5.09 365 0.038 0.584 75.88
1-i nposiem (eepxrsis apmamypa b=bey=20 cm, ¢ =3.5 cm)
2012 415 2,26 365 0.135 0.944 3231
Onopras apmamypa. Onopa A, (b=be,=20 cM, ¢ =3.5¢cM )
21242316 41.5 5,151 365 0.308 0.872 68.02 .
- OnopHas apmamypa. Onopa B, (b=b§_,ég20 oM, ¢ =3.5¢cM )
22042316 41.5 13,3 365 0.617 0.744 116.00 -
2 @20 41.5 6,28 365 0.376 0.844 80.25 -
' 2-i1 nponem (HuxdsAs apmamypa b=bs;'=160 cm; ¢ =3.5 cm) N
2@ 1641 T 16 415 6.03 365 0.045 0.981 89.62
2016 41.5 4,02 363 0.030 0.987 60.13
2-U nponem (8epxHAA apmamypa b=by=20 oM, ¢ =3.5 cm} )
2012 41.5 2.26 365 0:135 0.944 32.72 -
OnopHasi apmamypa. Oropa C, (b=byy=20 ¢M, ¢ =3.5 cM ) _
220+1 & 16 41.5 8,29 365 0.496 0.794 99.65
220 41.5 6,28 365 0.376 0.844 80.25
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PacueTrbie 3HauyeHus Baz0B0% SiMHE aHKePOBKU 1,40
Tabnuua 14 '

Kriacc GeTola No NpoMHOCTY 1pn ©XaTun

Pl Cizfis Cw/zn 020/25 0251"30 C30f37 C@f,gs Cmfso Cﬁfss Csolao V>Cssl'7o

5400 54 44 38 32 29 26 24 22 203 195

5500 66 54 47 40 36 32 30 27 25 24

Kpome TOTO, oBiuas OnvHa 3anyeKa CTepXHS 38 TOYXY Teopertuyeckoroe ob-
peiga formkHa 6biTh ve Menee 0,5h v 20, roe h — BLICOTE BTOPOCTENESHHON Barnku.
AHKepOBKa CTepykHe# npopor-Hoi apmaTypsl va cBoBogHon onope  ocyitie-
CTBIAGTCH MYTEM 3aBefeHUA 3a BHYTPEHHIOK TPaHbL 0nopbl Ba ANUHY He MEHee:
- 5 B aneMeHTax, roe apMarypa CTEBUTCA Ha BOCTIPUATUE MONEpeyuHon cu-
Tl KOHCTPYKTUBHO;
- 0@ - B BRNemMeHTax, rme nonepeuHas apmaTtypa CTaBuTCS fo pacuety, a
A0 Onopbl 4OBOAUTCS He meHee 2/3 ceueHus apMmaTtypt, onpenenel-mom
1o HanBonbLeMy MOMEHTY B NPONETe;

- 15 - 70 3Xe, eCNK A0 ONOPbLI AOBOSATCS He MeHee 1/3 cevenus apma*fypbl.

: [Inn obecrieueHns SHKEPOBIM 0BPLIBAEMO apMaTYpht B CKATOM 304 (memﬂ ap-
MaTypa CKaTol 30kb! Ha MPOMEXKYTONHBIX OfIOpax BTOPOCTENeHHON Barkv) anvHa 3aso-
AUMBIX CTEPXKHEN 33 FpaHb OROPbt ONPEACRACTCS MO dhopmyrie (*) npUHMNVAA Fpi STOM
Asra=0.

CTbiKyEMbIS B NPOMETax CTEMKHU (CTEDXHKW BEPXHEW NPOLOIEHOR apMaTypbl
BTOPOCTENEH HO Bank1) HeoBX0AMMOD 3aBECTI APYr 33 APYTa Ha BENUUUHY Haxne-
CTa paBHYI® ArvHE aHkepoBky GoNbILero AMaMeTpa CThiKyeMbiX crepiHen., Arvna
AHKENOBKY CMAPEASNASTCs NO Bhipaxenno {*).

AHKEepOgKa pacmaHymol apMamyphl:
onopa B cnesa u cnpasa.

Cevenme A - A T - T. B ceuenn obpoiBaercs crepmﬁw @20 mm Kkilacca
S400. Tpebysmasn nnoma,u,b CEUBHUA apmMarTypbt Ag eq = 2 26 cm® (20312), npm{ﬂraﬂ
nnolane ceveHvs  apmatypbi Agpo, = 6.28 oM’ {22520). DNo Td6bn.14
I, = 4420 = 880 mm. [IrmHa aHKepoBKY 0OPLIBAREMBIX CTEPXKHEN B COOTBETCTBUN C
hopmynon (%) -

226

Luy =07 880- == =221 Tawn
628

BernvynHnbl 0CTarnbebIX NapaMeTpoB COCTaBMAIOT:
0.6-1, =0.6-880 =328 mr;
202 =20-20 =400 mm;
hg/2 = 45012 =225 nm.
Oxoruamenvno npurumaen by ; = 530 s
48
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Cevenve B ~ B, B cevenun oBprisaiotcs CTEp)KHM Z 16 MM Knacca 5400,
Tpebyeman nrowaze ceverns apMaTypsl Ag g = 8.28 cM? (2220), MpuHsTan nno-
Wale CeYeHWs apMarypbl Agpoe = 10,3 oM (2@20+2®16) Mo Tabn.14
[, =44-16 =704 mm. [InvHa aHKkepoBkn OﬁpblBaEMle CTep}KHEM B COOQTRETCTBUKN C
thopmynont (*):

lyy, =0.7-704- jsﬁ—30(vaz
10.63 )
BervumHe! 0CTankHbIX NApaMeTpos CoCTaBMAKT:
0.6-5, =0.6-704 = 422 pnu;
20- & =20.16 = 320au;
hol2 = 45012 = 225 ma.
OxonuamensHo nPUBUMacm by, = 430 mm.

Ceuenute B - B. B ceuenun ofphinaores cmpmnw & 16 MM Knacca S400.
Tpebyemas nnouiade cexenmn apmaTypbi A roq = 4.02 cM® (2016), NPUHATAs 110~
Watb CEUEHUR apMatypel Aspm, = 6,03 oM’ (2016+1216). o~ Ta6n 14
I, =44-16 =704 mm. ,[{nmua AHKEPOBKY O6prBaeMle CTEepKHEN B COOTBeTCTBVM G

cbopmynoid (7): | -
ly;5 =0.7:704. ~4—02—330
603
BenuuyHb! OcTanbHbIX NapaMeTpos COCTARMAT:
0.6+, = 0.6-704 = 422 nas;
20- & =20-16 =320
P2 = 450/2 = 225 mm.
Oxonuamensio npunumaen Iy, ; = 430 mm.

Onopa C cnesa u cnpasa.

Cevenvie [ ~ II. ¥ — . B ceuenun obpuizaeTcs CTep)KHM @20 MM Kraceca
5400. Tpebyemas NNoLAh CEUEHNS APMATYPB Agred = 2.26 om? (2212), npunsTan
nnowanes  CedeHws  apMarypsl As«vp,;,v = 828 om? (2320). Tlo Tabn.14
I, = 44.20 = 830 mm. [IniHa aHKePOBKY 0BpLIBAEMbIX CTEPKHEN B COOTBETCTBMN C
popmynoi ()

226

=0.7-880- —— = 2225n
b T

BerumHbl 0CTankHbiX NapaMeTpos COCTaBMsoT!
0.6-1, =0.6-880 = 528 mm;
20- 2 =20-20 = 400m5;
hg/2 = 45012 = 225 ma
Oronuamenvito npunumaenm Lz, = 530 mm.
49



Ceuenme X - XK. B ceveunn oBpriBIOTCS CTepkHn & 16 MM knacca S400,
Tpebyemasn MroWa/AL CeYenns apmMaTypsl Ag g = 6.28 cm? (2@20), NPUHATER Mo-
ane cevenust apmarypbl Agpov . = 8,29 om® (2220+123186). Mo Tabn.14
I, =44-16 =704 M. [nuHa ankepoBkn 00pbIBAEMBbIX CTepxHel B COOTBEICTBIN G
dopmynoik (*}: ) _

| 1y =0.7-704- 928 363,50
’ 829

BenauH 0CTaNLHLIX NaPAMETROR COCTABIANT:
0.6-1, =0.6-704 = 422 pur;
20- 3 =20-16 = 3200
hg/2 = 450/2 = 225 ma

Oxorvamensro npunumaen by, s = 430 ym,

Ceuenve E ~ E. B cevednn oﬁpblsae?cn CTEMKHY & 16 MM Kiacca $400.
Tpebyeman nnowiags ceveHus apmaTypbl Ag g = 4.02 cm? (2216), npunaras nno-
Wane CeuYeHWs apMatypkl Agpgy = 8,03 cm? (216+1216). Mo Tabn14
[, =44-16="T704 M. [nuHa ankeposiv 0OpLIBASMBIX CTEPHKHEN 8 COOTBETCTBMU C
cpopmyrioi {*):

Lo =0.7-704 :/{Q% = 330 mm
603

BeMUMHLI OCTANBHBIX TIAPaMETPOE COCTARNAT
0.6-1,, =0.6-704 = 422 mm;
20 =20-16 = 320
hf2 = 45012 = 225 aun.

Oxonuamensno npuuuﬂaem o = 430 mm.

Onopa B.

W3 nepeoro nponefa HWNKHWE  CTEMKHA g 18 MM knacca S400
(1, =44-18=T92m1} nOMKHLI 38XONTE 38 TPaHb OMopsl (FpaHb MABHOM 6an1<'v:) Ha
AIMHY 30HbI aHKEPOBKM PaBHOM: Ly 1 = ne =130 =15-18=270mm, urc Bonbiwe
0.3:1, =0.3-792 = 238 mm; ;

Oxonvamenvio npurumaem g = 270 ra
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A3 NepBOrc NponeTa HmKHIE CTepiKHYA %16 mm knacca S400
(I, =44-16 = 704:m) QOMKHB! 38X0OANTL 3a TPEHE Ol‘lopbl (rpaHs rnaBHolt Banm} Ha
AMNUHY 30Hb! BHKEPOBKU PABHON: - .
Vg os =y e =152 =15-16=240m >0.3-1, = (.3 704 znm,

el 12 b min

Oxonyamenvho npunwmaem lyy ;= 240 ym.

Qrme_a.g.
Wa Bropore u TpeThero NPONEeTOR ' HUXHue GTBD)KHM @ 16 MM macca 5400

(1, =44 -16 = T04mm ) DOMKHLE 3aX0AUTL 38 rpadb oNoPsI (rpaHb rMasHOR 6am<w) Ha
ANUHY 30HbE aHKEPOBKYW PABHON:
bt s = me =15-L0=15-16= QAOW>03 4, =03-7H= lefwm

Oxorugmensno npurnumaen lyy g,z = 240 mm.

Ankepoexa apmamypoi Ha ceoGodHoil 7
AnvHa aHkepoBKy TPOAOTLHOR EpMaTYDH @ 18 mm Ha ceoBogHeR onope ( B
30HE ONVPaHKs BTOPOCTENSHHON Bankn Ha HAPYKHYIO CTeHY). A0IKHE ObiTh He Me-
Hee 15 =15-18=270 mm. Mpn nnotwaaxe onupaHys BTOPOCTeNnaHHo Gar-

kit Ha CcTeny [, =380 MM arxepoBKa NPORONLHON apMaTypsl 0BeCeunBaeTes,

ceduHeHue M. [N H

BepxHaAsi NponeTHan apMaTtypa @ 12 MM B KpaitHMX ¥ CPenHWX ADONETax CThl-
KyeTCa ¢ BEPXHEN ONopHof apmatyport @ 20 MM Crhikyembie CTep}k_Hm Hedﬁxo,qw
MC 3aBECTY ApYr Ha Apyra {HaxiecT) Ha BeruuHy ANMHbE aHKepoBKM BORbLIEro
BUaMeTpa, T.e.

2
[bd ov MO 7 880 _2*6—" 721 7M}W, <Zb min -—SOSMJM
628

_{0.6:1, =0.6-880 = 528xm;
bain 715,35 =15 20 = 300mm;

Oxonuamensho npurumae Iy », = 530 ym.
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NMPUNOXEHWA

lMpunoxenue 1
MexopHble AaHHble AIst NPOSKTNPOoBaHMS
NapameTpit 3agaHms,

Tabnuua 1-1
mﬁ;ﬁgﬁa Nocnepnsia undpa wudpa
o i p) 3 4 5 5 7 8 9 0
1 19.2%64,0%) | 174x72,0 | 21,0x64,0 | 15,6x54,0 | 21,6%74,0 | 174x62.4 1 28.0x72.0 | 20,0x66,0 | 18,6%60.8 | 20,0x64.,0
48x64%%) | 58x72 | 7.0x64 | 52¢60 | 54x74 | 58x78 | 7.0xi2 | S0x66 | 62x76 | 50%64
0 150%60,0 | 24.8%64 | 192600 | 224x740 | 15,6x52,8 | 192x640 | 19,2x68.0 | 24.0x62,4 | 18,0x60.8 | 24,0x64.0 |
5,056,0 6,280 | 48<60 | S6x74 | 52x66 | 64x30 | 4868 | 60x78 | 6076 | 60x64 |
3 26,6%72,0 18,0x54.6 | 20,0740+ 174x66,0 | 20,8x54,4 | 16,8x68,0 21,0x66.0- | 22,2x66,0 | 25,6x72,0 | 16,2x54,0 -
6,6x7,2 6,078 5,0x7.4 . 5,8%6,6 5,2%6,8 5,6x6,8 7.0x6,6 T Ax6,6 | 64%72 5,4x6,0
4 19.8%54.,6 | 16,8x60,8 | 24,0x54,4 | 23,2720 | 16,8%62,4 | 25,6x72,0 | 18,6X74.0 | 28,0x74,0 | 24,8720 | 21,6x47,6
6,6x7,8 5,6x7.6 6,0x6,8 5,8x7,2 5,6%7,8 6,4x8,0 6,2x7.4 7,Gx7 .4 6,2x7,2 54%6,8
5 | 208740 | 226720 | 162760 | 1924608 | 2164560 | 192x546 | 1926660 | 264x600 | 24.0x72,0 | 23,2x54.4
4. 58,204 5,6x7.2 5,4x7.6 4,8x7,6 5.4%8.,0 6.4x7,8 | 6Ax0.6 6,6%6,0 6,0x7,2 5,8x6,8
5 16,2x56,0 | 24,8%68.0 | 21,6x62,4 | i4.4x54,6 22.4x63 18,6x36,0 | 264x68,0 | 224x64,0 | 20,0720 | 16,2x66,0
5,4X7.0 6,2x6,8 5.4x7.8 4,8%7,8 5.6x7.0 |- 6,2x8,0 6,6x6,8 5,6%64 5,07.,2 5,4%6,0
v 19,2x60,8 | 18,6x66,0 | 20,0648,0 | 20,8%56,0 | 20,0x60,0 | 17,4x60.8 | 20,8x72,0 24.0x64,0 | 25,6x%68,0 | 16,8x52,8
6.4%7.6 6,2%6.6 5,0x8,0 5,2x8,0 5.6x6,0 5,8x7.6 5,2x7,2 8,0x6,4 - 6,4%6,8 5,6%6,6
8 224%476 | 24,8x74,0 | 19,2%48,0 | 20,0x30,0 | 16,2x58,8 | 20,8x64,0 | 15,0x76,0 | 23,2x60,0 | 21,6x64,0 | 28,0x60,0
5,0%6,8 6,2%7.4 4,8%4,8 5,0%5,0 5,4%5.8 5,2x6.4 5,0x7,6 5,8%6,0 5,4%6.4 5,6:x6,0
g 26,4572,0 | 18,0460.0 | 10,248,0 | 15,6540 | 20,8x64,0 | 24,8x60,0 | 156760 | 24,0x74,0 | 19,2¢60,0 | 28,0464,0
66x8.0 | 60%60 | 48x8,0 | 52x54 | 52x64 | 62460 | 52x7,6 | 60x74 | 64%60 | 7.0x64
d ' 18,0x72,6 17‘,4X64,Q 20,0x78,0 | 19.8%76,0 | 17,4x64,0 | 23,2x74,0 “20,8x78,0 | 25.6x74.0 | 20,0x78,0 | 17.4x62,4
3 6,0x6,6 5,8x6,4 5.0x7.8 ¢,6x7,6 5,8%8,0 5,8%7.4 5,2%7.8 6,4x7.,4 5,0x7,8 5,8x7.,8

*) BepxHsin CTPOKA — pasMeps! 3AaHns B nnatxe (M),
- ™} HuHAaA CTpoKa — ceTKa KOMOHH (M),
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o ' I”Iepemea-lq_aaﬂarpyaxa Ha MEKAYSTAHKHOE NepeKpbiTye (KH/A®).

Tabmuua 1-2
Mpegnocneguns uudipa wmcppa |~ : . } Mocrsghss undpa wwndhpa

1 2 3 -4 5. 6 7 8 9 0

Y 6 8 i0 -7 8 5 7 10 8 2]

1 8 8 8 iC 7 10 5 7 6 8

2 10 10 5 5 B 7 9 5 10 9

3 7 5 7 9 8 9 8 g 5 5

4* 5 9 8 2] 5 8 8 8 7 10

“y Ecrm npepnocneasss undgpa wwudpa Bonslue 4, 70 None3Has HATPYaKa NpuHUMAasTes HO pasHooTy undp N-5, rge N —
npeAnocnesHns uigpa wndpa.

KonnuecTBo 3Tamed, BhICOTa 3TAXA 30aHKs, PafoH CTPOUTENBECTSA ¢ MaTepuarsl.

Tabnuya 1-3
MocnegHas undpa wmdpa )

NoxazaTenu J 5 3 i 5 5 Z 3 ) o
L1MCno aTakei 4 5 7 5 5 2 5 4 C 4 5
Belcota ataxa, M 42 48 3.8 5,4 3,0 8,0 4.8 4.2 6,0 3.6
Paiion crpourenscTsa : . - . Yens- 3and- | ApxaH-

- MockBa | Pasanb | Butefck | MuHck Bpect Kves IMceser BuHeK ooKbe | rembck

Knaco 69TOHa 0201125 015/20 C12/1 s 62‘5{30 012/15 CQE/'SO C30/37 020/25 030/37 C1 3/20
Knacc apmartypHoit 5400, 5400, 5400, 8400, 5400, 5400, 5400, 38400, S400, $400,
Crariv S500 5500 8500 S500 8500 8500 S500 S500 $500 S500




TMpunoxenue 2.
MpouHOCTHbIE ¥ aecpopmauwomue XapaKTEPUCTUKM TAKENbIX U Menxoaepﬁmzx BeToHOB
Tabauya 2—1

Kstacocht DETOHA NO NPOYHOCTY HA CKatue

. Xapakre- -
© PHCTHRY | .

:'CE'!/“G“:"“‘CmAs 016/20 C20/25 025f30 Cao/g‘/ 035/45 C‘m/so 045/55 050/60 Cmf"ﬁ? C50/75 870/85 CEO/QS CQO/‘IOS

g 1z 16 20 25 80 0 35 40 45 50 &5 60 70 80 90

;‘gﬂ'ﬁ; 10 15 20 25 30 3 45 50 5 60 67 75 85 95 105

16 20 24 28 33 88 43 48 53 56 63 68 78 - 88 . 98

{M"la;
3

oim 12 16 18 22 26 289 32 35 38 41 42 44 46 48 50

Gex  oed 11 13 15 148 20 22 25 27 289 30 31 32 34 35

s 56 20 26 29 33 38 42 46 49 53 55 57 60 63 66

&y 7 8 19 200 21 22 225 23 24 245 25 26 27 28 28
E:m - ~3J5 ‘ ; o — ar 50 Py e 25
(%o | i
({8722) - - 20 o '. 22 -2,3 2,4 -2,5 2,6
Geo g5 i 29 a7 26 26
n - 20~ » 7,75 1,60 145 1,40 740
€ca ‘.: E . . - ‘-‘ = " o ‘ -1, _1’9 -2 _‘2’ 28
& A o s | 1.8 0 22 -2
Eeus - - - -2 9 27 -2, 2,6
ol 3, 5 3,1 6 2,

Npumeuanue: ANS MEMNKOIEPHUCTHIX BETOHOB, l'ipMI'OTOBﬂeHHbix C NPUMEBHEHHEN NECKOB, UMEIOLLMX MOAYTb KDYRHOCTR M.=20n
mMeHes {rpyrna b), sHa4eHnst NPOUHOCTHRIX XapaKkTepucTHK ns Tabn: 4.3 fotms Tot0.05, fotkpon cnep,yeT y'MHO)KaTb Ha rno-
npaBqubM Kosqadmuwem =0, 65+6 10’3 fgccube e

g8



PacuyeTHeie CONPOTHBNEHUS U MOBYNb YNPYrocTu apmaTypsl, MMa.
Tabnuya 2-2 : :

PacueTtHoe
. Howu- HopmaTuaxoe . PacuetHos conpo-
Knaco'  wanb- n052§x- ket COTPOTHBRE- CONPOTHANE  tusnenme noe-
apMaTypel MBI HOOTI e f (f PeYHaI apMaTypbLI
T puamerp C falhoad, W Felle o, HiVIM
$240  55-40 rnagkan 1,08 240 218 . 174* - 157
: nepuo-
- i and. x
5400 - 6,0-40 fpodu- 1,06 400 365 290 ' 263
- na
. ~ rmagkas
L u.rie- '
S500 © 340 puopms. 1,05 500 450 360" 324
' npothu- ‘
s

* [1f7 Criydas npYMeRenms B BRSaHHLIX Kapkacax

MNpunoxerue 3.

3ﬁageHwﬂ B 1 8 anst pacyeTa SIEMEHTOB C NonepeyHbIM apMUPOBaKeM.
Tabnuya 3—1

vy - - _[poponskbie 0THOCUTENbHBIE AehOPMELINN €,

—_r . < . < < <

fon! - <0,0000 £0,00025 =00005 4 no075 00010 0,005 . 0,0020
<0050 P 0405 0290 0208 0,197 0185 0162 - 0,143
SUDSU g p70°  sgse  290° 83,0°  360° 41,0° 43,0°

< B 0405 0250 0205 0,194 0,179 0,158 0,137
0075° .8 27,0° 275°  30,0° 335° 360° 40,0° 42,0°

< B 0277 0211 0200 0,189 0,174 0,143 0,120
0100 & 235° 265° 30,5° 34,0° 360° 380° 39,0°

< B 0216 0208 0,197 0,181 0,167 0,133 0,112
0,185 ‘6 235° 28,0° 31,5° 340° 360° 37.0° 38,0°

< B 0212 0203 0189 0,171 0,160 0,125 0,103
0,150 @ 250° 290° 320° 340° 360° 365° 37,0°

< B 0208 0,194 0174 0126 0,131 0,100 0,083
0200 6 275° 31,0° 330°  34,0° 345° 350° 36,0°

< B 0,191 0,167 0,136  0.126 0116 0,108 0,104

6

30,0° 320° 330° - 340° 355° '385° 415°

0,250
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3HaueHus [, 7} <Oans pacyeTa no NPOYHOCTM XKeNe306eTOHHbIX 3/1EMEHTOB.

Tabmmua 3-2 |
OTHOCUTENbHbIE
KoathpuymeHTsl nechopmaLum, %
cxartusa pacTtaxeHuna
1}-2M B 6eTOHE ec B apmaTtype
*) ™~{H
1 2 3 4 5 6 7
0,02 0,002 0993 0002 0.20 100
004 0,008 0,986 0,008 042 100
o lm o B o
Obnacte 12§15 qos5 095 Q0 111 0
‘012 0,063 0957 006l 1,36. 100
014 0,083 0949 00M 163 10,
...018 0104 ~ 70,940 % 100
w 8p§
wl riH
0% B 0w ok 5% 100
Obnacte b 5% (18 0912 Q153 28 100
024 0,189 0902 * 0171 316 100
I 24,
X
0,26 0,188 350 m ~ 99
0,28 0,227 0834 0200 350 9.
030 0,243 085 0213 350 8,17
032 0,259 0867 0225 350 144
034 0,275 0, 0, 350 6,79
0,36 0291 0850 0248 3,50 6,22
0,308 0842 0, 350 571
84 034 04 020 350" 525
YK 042 030 085 O 350 483
oM 0,3%6 0817 0291 350 445
146 0,372 0809 0301 350 411
" 048 0,388 0,800 0311 350 379
0405 0792 0 3,50 350
052 0421 0, 0,330 350 323
04 0437 b7 0339 350 298
,..0 K 0453 0,767/ 0348 350 m 275
.. 0, 0469 0/59 03% 350 253
ununm ...060 0,486 0/°0 034 350 m 233
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@ OcHOBHbIE 3aBUCKMOCTH AR PacueTa XeneaobeTOHHLIX 3/ieMeHTOoR NPSIMOYFOREHOIO CE4EHIR [0 YNPOLUEHHOMY METORY © 1e-

NOMNb30BaHMEM NAapatoNUYECKy IMHEHON SUarpamvbl ZehopMupoBaHns SetToHa
Tabnuua 3-3 )
o OTHocuTeNBHAR OTHoCcUTEN HAR
Ha SHuS : d &
c f&?&iﬁfiggﬁ?ﬁ Kpreasa gedop- fl psm o , fJecthopmauus pac-  pedopmauns cxa-
Tanns R s MUPOBaHVS &, %o  NPAVHETO CRETOTC ogyroj apmatypsls T apmarypsl
Tbl CKaATOM 30HBI £ BONOKHA, Np¥ &, B %o : e Yo & . %o
{ <! . Ll -2
a i-g -t Of €. ) . 10 101—_;;&
! 7 £ g%
o] — < E = 10—~ of - 1
6 : 27 1-g foa ¢ 10———~w—1_‘§
7 7 - &
P i7s g
il 55 <6 547 3,5 of ., 35 : 55 4
7 1-€ &
: <E< & ; ‘ £--
Hi 247 £<B, 3,5 of.y 35 : 15 gd
x 14 41 _4
v E.-. > Bh 7E :%B_ o . 7 ‘;——&(E 3B ) 45 d
. : 4 ‘ d 7&- 3B,




OkonYanue maGnunl 3-3

[TapameTphl Youma 8 GeToHe CKaTol 30H

8s

- OTHocuTenkHoe OTHOCUTENE OTHOCUTENBHBIN
UL youne MOMEHT -
oL o, = Mo
PR o,
£ 8 L
seif 1) 12587387 - 12 +4)
§ i Ty
(1-5F '
16 ~§ 166~ 1 :
| b 2 LigE—~ 0578 00
b i = 0,578 07
17 17 17, 33,
i 7 L 17¢ 33
2} 21§ 21 98é
17 17, 17, 33,
1 7 7 g 3
21 o TR
T
ot | ]
v S 5(1 NEAN 7 !
w0 R P55t
) 7€~ 3B, ) 21 5™




Tpunoxenue 4.
CopTameHT ropaYeKatanbiX apMaTypHbIX CTEPKHEN.

Tabnuua 4—1 )

§ Tnowans NONepesHoro Cevenms oM, Py umncne Buinyckagmute Ana-
d cTapKHei ‘ METPbI [iA CTanei
= g KIaccor

[0 x. B

= =

o T~

§£ { & clelolo
£ ] 1 2 3 | 4 5 6 7 8 °o |8 S S 38
= ‘ S |o| 0ol a
o} :

T ',

1 2 3 4 5 8 7 8 9 LT T € - - (R B -
6 |02 | 057 1 085 113 | 142 [ 1,70 | 198 | 226 | 255 | 02291 » . .

7 1o o7 [ 1457 154 | 192 | 231 | 260 | 308 | 346 | 0302 | N .

8 losm | 401 | 151 [ 201 | 251 | 302 1 352 | 402 | 453 | 0305] o . .

9 |oew | 127 | 191 | 254 | 318 | 382 | 445 | 500 [ 672 | 0499 o - .

10 (o075 | 157 | 236 | 314 | 393 | 471 | 550 | 628 | 707 [ 0817 | « . . .
12 | 4131 ] 226 | 339 | 452 | 565 | 679 | 792 | 905 | 1018 | 0838 | » v e
14 | 159 | 308 | 462 | 616 | 769 | 923 | 1077 | 1231 | 1385 | 1,08 . o i e
16 | 2011 | 402 | 603 | 804 | 1005 | 1206 | 1407 | 1608 | 1810 | 1578 | . o e
18 | 25%.] 509 | 763 | 10,18 ] 1272 | 1527 [ 1781 | 2036 | 2290 | 19981 o . « |
20 | 312 | 628 | 941 | 1256 | 1571 | 1885 | 2190 | 2514 | 2828 | 2466 | o . v .
20 13801 760 | 1140 | 1520 | 1900 | 2281 | 2661 | 3041 [ 3421 | 2984 | . . .
25 | 4909: ] 982 | 14,73 | 1963 | 2454 | 2045 | 3436 | 3027 | 4418 | 3853 » . .

28 | 619 | 1232 | 1847 | 2463.| 3079 | 3695 | 4310 | 4926 | 56542 | 4834 | . " .

® | 8o | 1608 | 24131 2217 | 4021 | 4825 | 56,30 | 6434 | 7238 | 6313 | o . .

3B 10179 2035 | 2054 | 4072 | 5090 1 61,07 | 7125 | 8143 | 9161 | 7000 . .
[ipumevanue. CTepxHn apMaTYPHON. TOPAYEKATaHOW CTann AMaMeTPOM MeHee

10 MM NOCTaBRAOTCH B MOTKaX, AvameTpoM 10 MM n Gonee ~ B APyTKaX AMUHOI
6..12 M nnu Mepuom ATUAHbI, OTOBAPMBAEMOf B 3aKA3AX.

Tabnuua 4-2

- COpTameHT apmMaTypHOI POBOSIOKN.

s
H
B

80 .

Homuhanersi | TInowans nonepeuroro cevenns (cv®) npuuncne | Macca 1w,

AuamMerp, M MPOBOSIOK KE
R R - 3 4 /5 | 6 | 7 | 8 9 $500
3 0,071 0,14/0,21 | 0,2810,35 | 0,42 (0,49 | 0,567 | 0,64 0,051
4 0,126) 0,25/ 0,38 | 0,50/0,63 | 0,76/0,88 [1,01] 1,13 -0,090
5 0,196| 0,39/ 0,59 0,79(0,98 | 1,18[1,37 {1,57 | 1,77 0,139




MpunoxeHune 5

B
5
= 5 -5
= 35 = 35
= 3 = X
= 2,5 = 2,5
= 2 = 2
= 1,5 = 1,5
= 1 =
] = (.5 = 0,5
~ o
= ] g
2 &
‘ ol ,ng—-f ,2«? . L\‘
5 Y EE 2 CIP-AY i
1y A )
o X &5 it
I 2167 4 h
S 5 ééoo fi
Jooe 0225 |
: G,250
0270 1
G255 4,
e C.304 2
- 0,339 &
0425 i i i 18 v EEI Bish 15 4
i [ L2 L7 [ :
L.

Puc 5 -1. 3ntopbl pacYETHbIX MOMEHTOB /11 PABHOMPO/IETHLIX HEPA3PE3HbIX BTOPOCTEMNEHHbIX GasloK.

3HaueHus koapuumnerHTa (3415 onpefesieHus opauHaT N3rnbatLmx MOMEHTOB B CPeAHNX NponeTax 6anok B 3a-

BUCUMOCTU OT COOTHOWEHNA Harpysok Igab
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Tabmnja 5-1

e Homépa foqek

B 5 6 o R DA i3 SRR S SRS T S A v Clpae e 14 " 15
05 | -0.0715 | 001 | ¥0022 | 0.024 | -0.004 | -0.0625 | -0.003. | +0.028 | +0.028 | -0.003 | -0.0625
1.0 | 00715 | -0.02 | +0.016 | +0.008 | -0.014 | -0.0825 | -0.013 | +0.013 | +0.013 | -0.013 | -0.0625
15 | -0.0715 | -0.026 | -0.003 0 0.02 | -0.0625 | -0.019 | +0.004 | +0.004 | -0.019 | -0.0625
20 | -00715 | -003 | -0.008 | -0.006 | -0.024 | -0.0825 | -0.023 | -0.003 | -0.003 | -0.023 | -0.0625
25 | -00715 | -0.033 | -0.012 | -0.009 | -0.027 | -0.0825 | -0.025 | -0.008 | -0.006 | -0.025 | -0.0625
30 | -0.0715 | -0.035 | -0.016 | -0.014 | -0029 | -0.0625 | -0.028 | -0.01 001 | -0.028 | -0.0625
35 | -0.0715 | 0037 | -0.019 | -0017 | -0.031 | -0.0625 | -0.029 | -0.013 | -0.013 | -0.029 | -0.0625
40 | 00715 | 0038 | -0.021 | -0.018 | -0.032 | -0.0625 | -0.03 | -0.015- | -0.015 | -0.03 | -0.0625
45 | -0.0715 | -0039 | -0.022 | -0.02 | -0.033 | -0.0825 | -0.032 | -0.016 | -0.06 | -0.032 | -0.0625
50 | -00715 | -004 | -0.024 | -0021 | -0.034 | -0.0625 | -0.033 | -0.018 | -0.018 | -0:033 | -0.0625




Yyebroe naganne

Cocrasureny: Manunosckmin Bacunuiy Hukonaeewy

Wanobwita Hukonan Hykxonaesuy

PACYET H KOHCTPYHPOBAHUE MOHOJMUTHOTO
AKEJE3OBETOHHOT'O IIEPEKPBITHA

Memoduyeckue yKazaHus K ebHIONHEHWO 1-20
Kypco8020 npoeKkma no Kypcy:
“KeneszobemorHbie KOHCMPYKUUU "
creyuansHocmu 70 02 01
OHeB8HOI U 3a04HOU hopM 06yyveHust

OTaeTcTREHHbIR 32 BhiNyck: Wanobeita H.H.
Pepaxrop: Ctpoxkau T.B.

KomnstotepHas épcTka: boposukosa EA,
Koppekrop: Hukurumg E.B.

Mogrucatio B nevats 23.09.2004 1, dopmat 80x84 /15 Bymara "Yafka”. Yu. van,
1. 4,0, Yo ney. i 3,7. 3akas Ne 830. Tupask 300 axk3. OrnevartaHo Ha pusarpade

Yupexpenus obpasoBanus "DpecTckunii rocygapcTBeHHbIA TEXHWHBCKWIA yrBepcut-
TeT". 224017, r. bpecT, yn. Mockosckas, 267.



