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1. OBIIHE MNOJIO)KEHHUA

1.1. TpaucnoprepHas raJjaepes — HaJA3EMHOE, INOJHOCTLIO MM Ya-
CTHYHO 3aKPBITOe, TNOPH3OHTAJbHOE HUJH HAKJIOHHOE COOpyXKeHHe, pac-
noJaraeMoe MeXIy 3AaHUAMH UM COOPYXKEHHIMH H npefHasHaueHHOe
175 pasMmelleHust TPaHCIoPTePOB.

1.2. HMcxomHpIMU jpaHHBIMH A4g pa3spabGOTKH KOHCTPYKUMEH raJepen
SIBJSAIOTCH ;

TEXHOJIOTHYeCKoe 3aJlaHue, B KOTOPOM JOJIXKHBl OBITb HPHBEAEHH
BCe HeoOXOaHMBble AJis NPOEKTUPOBaAHUS cBeleHHd (00paseln 3ajlaHHA C
epeunc/aeHeM CBEJEHHA CM. B NPHJL. 3);

reHepaJibHblH IJIAH C HAHECEGHHEM Ha HeM BCeX HAaA3CMHBIX M NOJ-
3¢MHBIX HWHXKEHCPHBIX KOMMYHHKaLHH,

13 Ilpm npoksaake B TPaHCMOPTEPHOH raJjiepee TPAH3UTHHIX Kalbe-
Jeii U TPpyOOUPOBOAOB AO/KHBL COOJIONATLCA HOPMEI MPOGKTHPOBAHHA
Ha BCE KOMMYHHKAI[MYU, IPOXOLAIIHE 10 rajepee.

1.4 B 3aBUHCHMOCTH OT INPHHATHIX 0OBEMHO-TIJIAHMPOBOUHBIX W KOH-
CTPYKTUBHLIX DEUIeHHH, a TakkKe OT YCAOBHI 3KCIVIyaTanMu rajiepen MO-
r'yT NPOEKTHPOBATBHCSH PA3JUYHBIX THIIOB, OTJAHUAIOUIMXCH MeXAy CoOOH

N0 CJACHYIONIUM MPHU3HAKAM:
a) no Marepuaiy OCHOSHOLIX HeCYWUX KOHCTPYKUUL NPOAETHbIX

CTpOerutl; cTajdbHble, XeJe300eToOHHbEe, JepeBAHHbIe;

O0) RO KOHCTPYKTUBHOIM PEUWLEHUAM HECYUWux KOHCTPYKYULG nposer-
HO20 CTPOCHUA ¢ npumerHeruem: IIHT, 6anok, depM, NPOCTPaHCTBEHHBIX
KOHCTDVYKIIUH 3aMKHYTOTO NMPOPUJIH;

B) NO PAacnoAONCeHUty TPAHCROPTepO8 OTHOCUTEAbHO HPOAETHOLIX
CTPOCHU: ¢ DACNIOJOXKEHHEeM TPAaHCOHODPTECPOB N0 HU3Y IPOJETHHX CTPO-
CHHH, C PACIOJOKEHHEM TPAHCIODPTEPOB N0 BEepXy IPOJAETHHX CTPOCHHH;

T) A0 KOHCTPYKTUBHOIM PEUICHUAM 02paxoarojiy KOHCTPYKYU: ¢
HaBeCHbBIMH CTeHaMH, pacrnoJjaraeMblMH ¢ BHYTPCHHEH HMJH ¢ HAPYXKHOH
CTOPOHBI IDPOJETHOro CTPOCHHUS; ¢ CAMOHECYHIHMH OrpaXKIamInHMH KOH-
CTPYKILHAMH;

1) nO TeMneparypHoOMy pexcumy: OTalllINBaeMbie, HCOTANJHBACMLIE;

e) no cnocoby yoopKu neiau U NPOCLHINU BHYTPU 2arepeu. ¢ THIADO-
yOopKoi, 6e3 muapoy6opKHE (B TOM UHCJIE ¢ THEBMOYOOPKOH).

BriGop Tex Haum HHBIX PelIeHHH Npd TIPOSKTHPOBAHUM rajepen j0J-
KeH ITIPOU3BOJAMTHCA HA OCHOBAHUM AEHCTBYIOIIMX HODMATHUBHBIX HLOKY-
MEHTOB € VYETOM KJacCa COOPYXKEHUH, TEeXHOJOTHUECKHX TpeboBaAHHH,
CaHHTAPHBLIX H NPOTHBOMOXKAPHLIX TpeOOBaHUH, TEXHHKO-IKOHOMUYECKUX
ob60ocHOBAHNH, TPeOOBAHUH YHUDUKAIHH U HCNOJB30BAHHS THIIOBLIX KOH-
CTpyKIHH. BLIGOp MartepHaaos claenyeT IMpoUu3BOJIUThL B COOTBETCTBHY € TEX-
HUUECKMMH HpaBUJAAMH 10 3KOHOMHOMY PacXOXOBAaHHK OCHOBHEIX CTPO-
UTEJABHBIX MaTepHaJIOB.

1.5, B cayuae xorja onpejeliegue pacCTOAHHSA MexXAy 3AaHHIMH,
CBYRAHHBIMHE TPAHCIOPTEPHOH rajepeed, 3aBHCUT TOJABKO OT HEOOXOIH-
MOCTH HNOAHSTb MaTepHaJ Ha ONPEeXEJCHHYIO BBICOTY, yroJ HaKJ/AoHAa ra-
Jeped JNOJKeH MPHHHUMATBCS MAKCHMAaJIbHO BO3MOXHBEIM B 3aBHCHMOCTH
OT TeXHHWYECKOH XapaKTepUCTHKH TpPaHCHopTepa H (HIHUECKHX CBOHCTB

nepeMeniaeMoro MarepHuaJsa
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Yroj HakJOHa TpaHCOopTepa HasHaUaeTCss TEXHO.10TAMH B 3a4aHHA
Ha POBKTHPOBAHUE CTPOUTENbHOH YaCTy raJjepen

1.6. IlpaMblkaHne rajepeH K 3IaHHIO HJAH COOPYXEHHIO B mJaHe
CJIeIyeT, KaK ITPaBUJIo, NPOSKTHPOBATL MO NPAMEIM yIVIOM.

1.7. Tlepeceuenue ¥ mapafiesibHOe pasMelierne TPAacc rajepell ¢ BOS-
AYIIHHMU JHHHAMH 3JeKTponepesayd AOJXKHE OCYMeCTBIAThCS B COOT-
BETCTBHU C NPABUHJIAMH YCTPOHCTBA 9JIEeKTPOYCTAHOBOK.

1.8. Ilpy npOGKTHPOBAHHHU Kee300ETOHHLIX M CTAJbiBX KOHCTPYK-
UHA COOPYIKeHHH MONKHE BHIIONHATHCS TpeboBaHHs, HperycMaTpHUBae-
mble r1aBofi CHuII no npoeKTHpPOBaHMIO 3aHIHTHl CTPOUTENBHBIX KOH-
CTPYKIIHHA OT KODPO3HH.

IlopseMunple coopyKeHHSR, PacloJioXKeHHBHe B 30HE BJHAHHA OJYXK-
NAIOIHX TOKOB, HOJKHH ORITh 3allMILEHH B COOTBETCTBHH ¢ KHCTPVK-
HHer mo 3alHTe XKeJe300€TOHHBIX KOHCTPYKIHH OT KOPPO3HH, BhI3LIBae-
MOY OV XKAAXOUIUMMH TOKAMH,

CrajipHbie KOHCTPYKIMHM COODYXKeHUH JOMKHE OHTbL 3a3eMJeHbI.

1.9. B npoekrax jonXHp OBTL NPELYCMOTpPEHHE MEPH 3aHIHTH Je-
PEBSTHHHIX KOHCTPYVKIMA OT OHOJOTHYSCKOro BO3AEHCTBHHA, BO3TOpaHHA
H JeHCTBHA XUMHYECKH AarpecCHBHOH CPeAn B COOTBETCTBUH ¢ TJaBOMH
CHull no npoexTHpOoBaHHIO AepeBAHHKX XOHCTPYKILUH,

2. OPbEMHO-IINIAHHPOBOYHbBIE PEHIEHUA
N ONPAKAAIOIMHE KOHCTPYKILNH

2.1, Paamepn nonepedHHX ceueHHH raJepeli 00yCAOBANBAIOTCA:

10 IIHPHHe — pa3MepaMu paM TPAHCHOPTEPOB, KOJHYECTBOM TPaHC-
HOpTEepOB, IHPHHOH HeOOXOAHMMHIX POX0A0B (aasa 00CHAYXHUBaHUS H Pe-
MOHTa), pasMemieHHeM OTONHTEJbHHX OpPHOOpPoR (ANA OTAJIMBAEMBIX
rajepef) H TeXHOJOIMHUECCKHX MEXUEeXOBHIX KOMMYHHKAIHH; pasMep IO
IIHPHHE PEKOMEHAYeTCs NPHHAMATh KpaTHeiM 600 MM;

[0 BHICOTE — pasMepOM IIPOXOJa, pasMelieHHeM MeXKIeXOBHX KOM-
MyHHKAIHH H yCTPOHCTBOM MOHOpedALCa JJs1 NOABECKH TPAHCIOPTHOIO
o0GOpYyA0OBaHUA OPU NPOU3BOACTBE PEMOHTA TPAHCIIOPTEPOB,

2.2, PasMmepH TDaHCIIOPTEePHHX raJepei AOJKHL NPUHHUMATHCH B
COOTBETCTBUH C TPeOOBAHHAMH TEXHOJOTHH. [IpH 3TOM B COOTBETCTBHH
C AEACTBYIOIIHM CTAHAAPTOM IIHPHHA NPOXOAOB MJsa OOCHYyXKHMBAHHS
TPAHCROPTEPOB JNOJXKHA OBITh HE MEHee:

J M — HAJg TpaHomoprepa, o0CIyXKUBAeMOTO ¢ OAHOH CTOPOHH,

I M — MeXny napaillefbHO YCT2HOBJECHHLIMH TPAHCMOPTEepaMH.

[IIxpuHa npoxoaoB IS peMOHTa H MOHTAa)a TPAHCIODTEDPOB JOJXK-
Ha GLITL He Mexee (,4 M. BricOTa mpoxofoB B YHCTOTE ROJXKHA OHITHL HE
Mesee '1.8 M.

IipumMmeuvanua: l.lllapana npoxona Mexay napaniejpHo yCTa-
HOBJIGHHBIMH TPAHCIOPTEPAMH, 3aKPHITHIMH 110 BCeli Tpacce XKEeCTKHMH HJH
CeTUaTHMH OIPaKACHIAMY, MOXeT ObiTh yMenblileHa A0 0,7 M.

2. lllupuHa ppoxoda MeXay CTAHHHOH JEHTOYHOIO TPaHCHMOpTepa H
CTPOMTENbHHMH KOHCTPYKUHAMH (KOJOHHB, MHASCTPH H T. A.), CO3Aa-
IOIHMH MECTHOE CYXKeHHe, JOJKHA [pHHUMAaThCsi He meHee (0,6 M; MeCTa
CYXQHHS INOJXKHH HMETh OrpaxieHHA. B c¢jydae mpOSKTHPOBAHHsSI TPaHC-
NOPTEPHLIX raJgeped H3 CMOpPaeMMX MaTepHalloB CyXKeHHEe NPOX0A0B He
JAOIIYCKaeTcd.,

3. Ilpm oroyTcrBAM nPOX0OAa MHUHHMAJIbHOe PacCTOfiHHe MeXAy CTe-
HOM ¥ CTaHHHO# JEHTOUHOrO TpPaHCUopTepa caelyeT NpHHMMATE (0,4 M
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4 B TpaHCHOPTEePHBIX raJjepesx 2/J1€Baropos, 3¢DHOCKMAAOB U APY-
PHX COOpyxKeHul st 00pabOTKH H XPaHEHUs 3ePHOBHIX HPOAYKTOB A0
NyCKaeTcs] yMeHBWAaTh IMIHPHHY [OpOoXCia MeXAy TpaHcnoprepaMu AO
0,8 M.

2.3. llpu npoexTHPOBAHAH raJjepen CJHEAYET, KaK IPaBHJIO, HpHMe-
HATH rabapUTHRIE CXEMBl H THIOBLIE NPOEKTH ranepeH, paspalboTaHHbie
¢ Y4eTOoM HOMOJb3OBaHUS THHOBHIX YHUPHUHPOBAHHLIX KOHCTPYKIHH H
u3Jeuil # orBegapinue TpebGosanuam raasu CHull 11-91-77

B npun. 1 npuBejienn yHHGUIHPOBAHHble rabapHTHble CXeMpl Ia-
Jqepeii Ha OJWH H ABAa TpaHCIIOpPTEepa C IOMPHHOH  JEeHTH oT 630 po
2000 MM, paszpafoTaHHBIe B COCTaBe THIOBBIX CCDHH raJjeped ¢ pas.inu-
HBIMH KOHCTPYKTHBHBIMH PEIICHHAMH.

[Ipumewannsa 4. Yka3aspas Ha ra0apurtHbix cXeMax IHHPHHA
CpeAHEH YaCTH TPAHCIIOpTEpPa OPHHATA € YUETOM ONPaKACHUA.

2 KOHCTPYKOHH NPOJETHBIX CTPOECHHH, NPHHATLIE 0 THIOBBIM Ce-
DUSIM, JAO/KHBL OBITh IPOBEPEHbl PACYETOM HAa CTATHYECKHUE M JUHAMHU-
yeOKHe Hanpy3KH.

2.4 B 3aBHCHMOCTH OT KJIHMaTHYECKHX yCJOBHI paloHa CTPOHUTE/b-
CTB2, XapaKTePUCTHKH IHepeMelllaeMEX IPy30B, NPHCIIOCOOJEHHOCTH
TpaHcrnopTepHoro obopyaoBanHa k paboTe TpH HUSKHX TeMIepaTrypax,
NPUHATHIX cloco0ax yOOPKH Ibliik H NPOCBHMIM TPAHCHOPTEPHLIe raJiepeH
NPOSKTHPYIOTCS HeOTAIVIMBAeMbiMHE W/H OTaNJHBAaeMbIMH.

HeobxonuMocTy CO3AAHAA DOMOKHUTCIBHBEIX TeMIlepaTyp OIpeieid-
eTCs1 TeXHOJOTHYSCKUMH TPeOOBaHUAMH.

2.5, Ina orpaxcialomuX KOHCTPYKUHH HEOTAllJIHBAeMHX TPaHCIOP-
TEPHLIX Tajepeii cJelyeT HPUMeHSTh, KaKk NpaBuio, acbecTOHeMeHTHbIE
BOJHHCTHE JHCTH, a [AJs1 OTallINBaeMHX — aclecToueMeHTHbIE MU KJee-
(hagepHble MadenH ¢ >PPEeKTUBHBIM YTEHAUTEIEM

[lpumenenHe ¢TaJbHOTO HNPOQUAHPOBAHHOIO Jaucra ¢ 3@dheKTHRHBIM
yTIIHTEAeM AJsl OrPaxKJAAIOHIHX KOHCTPYKUHMH oTallJIHBaeMblX TpaHC-
NOPTEPHHIX rajeped cO CTAJLHBIMHM IPOJAETHBIMH CTPOCHMSIMH JOIIYCKaeT-
cAd B CJyvae, Koryia 370 O0OCHOBaHO COOTBETCTBYVIOUIAMHY 3KCITyaTaly-
OQHHBIMH YCJTOBHAMH.

Ilpu pacnosiokeuHH TPAHCIOPTEPOB 110 HHU3Y I[POJETHBIX CTPOEHHH
orpaxjaloline KOHCTPYKIMH HEOTalVIUBAaeMBbIX TpPaHCNOPTEePHBIX TraJe-
pedl peKoMeHayeTCs NPOSKTHPOBATHL U3 AacOeCcTOueMeHTHBIX  BOJHHCTHIX
JHACTOB,

llpu pacnonoxenHu TPaHONOPTEPOB MO BepXy IMPOJETHHIX CTPDOEHHH
H OTCYTCTBUH MOHOPE/JbCOB B KayeCTBE OrpPaxKNalOMiHX KOHCTPYKIHH He-
OTAIVIMBAGMbBIX raJjepeil pPeKOMEeHAyeTCia NUPHMEHATHL caMoHecyuiHe ache-
CTOUEMEHTHLIE o80JI0UKH

[abapuTe camMOHeCylHX oNPa)KAaloWHUX KOHCTPYKIHH cJAeayeT npH-
HIMaTh (UCXOH H3 TEXHOJNOTHYeCcKHX TpeGoBaHHHA) B COOTBETCTBHH C
PEKOMEHYeMEIMHU CXSMAaMH, APUBEeACHHBIMH B npuJa |.

OrpaxkeHus rajeped CjaelyeT NPOSKTHPOBATb € VuYeTOM YVHH)HKa-
nuH acbectolueMeHTHRIX 000704eKk M TCXHOJOTHH HMX H3TOTOBJICHHUS.

KommyHuKaugy, pacrnojiaraeMmble B rajepesix, c/IeiyeT pa3MmellaTh B
GOKOBBIX masyxax 000JI0uKH, npefyCMaTpPUBasi AJs 3TOH LEJH Clelnuab-
Hple CTaJbHble KOHCTPYKUHH, ONUpAIOUIHecs HAa NepeKPhiTHe raJjepen

OcBeTuTeNpHag apMarypa u TPpyOOOPOBOAH MaJbIX [HAMETPOB, He
CO3JalIHe AMHAMHUCCKHX Harpy30K, MOTYT MNOJABEWIHBATBHCS K KOHBKO-
BOMY y34y OOO0JOYKH C IPOBEPKON PaCUETOM B KaXKAOM KOHKPETHOM
clyuae,

Camodecynine acfecToUeMeHTHbie O00JOYKH  OrpaxXAeHHs CcielyerT
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NPOEKTHPOBATL B COOTBETCTBHH ¢ MHCTpYRuue# o npoekKTHPOBaHHIO K
MOHTaXy OTpasKJeHHH HeOTAIIMBAeMBIX TPAHCNOPTEpPHHIX Tajepeii H3
aclecTOueMeHTHRIX 000/0dek (pPaspaboradHa XapbkosckuM #H JloHeuxum
[ LpoMCTpOBHUUNIPOSKTAMH) .

2.8, Buixoanl H3 TPAHCHOPTEPHBIX rafdeped ¢ KOHCTPYKUMAMH H3
CnOpaeMblX MaTepHaJOB JOJKHE OHTh NPERYCMOTPEHE HE DEXe yeM ye-
pe3 100 M. Hua TpaHOmopTepHHX raJepefi ¢ HECTOPAEMBIMH KOHCTPYKIH-
MM, a TaK¥Ke [IPH CrOpaeMuX raJjepesx, IpelHa3HAYeHHHX JJs TPaHC-
TMOPTHPOBAHHS HeCNOPAeMEIX MaTepHasloB, PAacCTOgHHE MEXIY BHIXOJaMH
JOIyCcKaeTes yseauyuBsath 1o 200 M.

B TpaHcnopTepHOH rajepee TOIIMBOMOLAYH JSKTPOCTAHLUMHA NPH BhHI-
MOJHEHHH HECYIIHX M OrpaKAalouiHX KOHCTPYKIHMH H3 HeCropaeMbiX
MaTepHaJOB pacCTOsHWe MEXAY 3BaKYaUHOHHBIMH BHIXOJaMH He pOJK-
HO npeBolaths 200 M.

JISCTHUIB AOMYCKAETCS BHINOJHATE OTKPHITHIMH CTaJbHBIMH, ¢ yKJIO-
HOM He OoJiee 60°, mupHHOHK He Menee 0,7 M.

2.7. Boixoanl H3 TPAHONOPTepHBIX raJjepel, JeCTHHUL H NPOTHBO-
MOXKapHHE 30HH CJACAYET COBMellaTb < Mepenpy3ouHbIMH Vy3jgaMH. B
cBOOOJHLIX 00beMax Heperpy3odyHHX Y3J0B, eCJH TPaHCHOPTHPYIOTCH
HErOpIOYHe H HEeB3PLIBOONACHBle WMAaTePHAJNH, JAONYCKaeTCss paSMellaTh
BCHOMOTATE/AbHbBle TOMEIWESHHUA.

2.8. B npuMbKaHUAX TraJjgeper kK Mepenpy3odHbiM  y3JaM, KOTOpHIE
COBMeEULAIOTCH ¢ NPOTHBONOXKAPHBIMH 30HAMH, CJeJyeT npeAyCMaTpHBATh
HecropaeMbie MEpPeropoikd C ABEPAMH C [IPEle/IOM OTHECTOHKOCTH He
medee 0,0 u.

B cayuasx, npeiHasHadeHHBIX JJd TPAHCHOPTHPOBKH TIOPIOUHX Ma-
TepHaJoB, ¢lielyeT NPeAyCMaTpHBaTh YCTPOUCTBO BOASAHOH 3aBECH!.

2.9. T'anepen, npeaHasHadeHHLle AJis1 TPaHCIOPTHPOBaHHS Hecropae-
MBIX H HE II0JBEDXKEHHpIX HATPEBy MATeDHaJOB HJIH KYCKOBLIX cropae-
MBIX MartepuaJsios (Topda, APEBECHHL), mpU BHCOTe raJjeped He OoJjee
10 M, a TakXke ragepeu, 110 KOTOPHIM NPOKJIAABIBAITCA TPYOOIDOBOJAKL C
HETOPIOUHAMH XKHAKOCTAMY HJM Ta3aMy, JMAONYCKAaeTCsl MNPOEKTHPOBAThL H3
aropaeMblX MaTepHaJIoB,

2.10. [Ing ralepeir ¢ HECYUIUMH H OTPAXJAIIMUMKA KOHCTDYKIIMSIMH
U3 CropaeMblX MATEPHAJOB JOJAXKHB NPeAYyCMaTPHUBATHCS HPOTHBOMOXKAD-
Hbi¢ 30Hbl H3 HeCTOpaeMBIX MaTepuaoB:

a) uepes xaxapie 100 M (AJHHA 30HH He MeHee 6 M),

6) B MecTax NpHMLIKaHHMS K 3JaHMsM (JJiHHa 30HEI He MeHee 6 M);

B) B MeCTax NepecedeHHil B OJHOM MJH DA3HBIX yPOBHAX (IJuHA 30-
HH ompe/lefigeTcs ¢ TaKHM pacueToM, YTOOH Kpartgajiuiee paccTosiHHe
B T'OPH3OHTAJNBLHON MPOEKIHU MEXAY KOHCTPYKIHAMH H3 CropaeMbix Ma-
TepraloB OblJIO HE MeHee 6 M);

r) NpH pasMelieHdd HaJ sAanneM (IJHHA 30HBI paBHA INHPHHE
34aHus NJIOC 3 M ¢ KaXXJ0H CTOPOHHI).

M3 kaxjoii NpOoTHBONOXKAPHON 30HEH TaJIepeH, KpoMe UPOTHBONO-
)KADHBIX 30H, NPUMVBIKAIOMIMX K 3/aHHIO, JOJNXKEH NpelyCMaTPUBATHCS
BBIX0J Ha JIGCTHUIY, BHUTOJHEHHYIO U3 HECTrOpaeMHBX MaTepHaJllos.

B Mecrax mepeccueHHs raJepell ¢ XKeJAe3HLIMH poOporaMy (npH Tell-
JIOBO3HOHN MJH IApOBO3HOH TaDe) M0JMXKHa DPSAYCMATPHBATLCS 3allUTa
OT BO3rOPaHUsa YY4aCTKOB rajiepei B KaXIyw CTOPOHY OT OCH J0POTH

10 3 M.

[Ipumeyanusa: 1. IIpd npoeKTHPOBAHHH HAJ3eMHBIX HaPYXKHHX
rajiepefi ¢ HeCYLIMMH H OrpaxkjalolluMH KOHCTPYKUHAMH H3 TPYAHOCTO-
paeMblX MaTepHaJOB B MeCTaxX IPUMBIKAHHA K 3JXaHUAM JOJXKHB IpeAay-
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CMaTPHBATbCSl MPOTHBOINOXKADHBIE 30HBI M3 HECrOpaeMblX MaTepHaJon
(AJIHA 30HH He MeHee 6 M).

2. B MeCTax npUMBIKAHMH rajepel K 3AaHHAM ¢ IPOH3BOACTBAMH
kateropud A, b 1 B posmkHH npeaycMaTpPHBATbCS ABEPHU € NpeAesioM or-

HeCTOHKOCTH He MeHee (0,6 4 HJu BoAAHAA 3aBeca.
3. 3amura oT BO3TOpaHUs raJjgepeH, pacnojlaraeMplx Haj XKeJe3HO-

LOPOXKHBMH IFYyTAMH (DY TEIJIOBO3HOH HJIM NAPOBOSHOH TdAre), He Tpe-
OyeTcsi, eCIM HM3 raaepedl pacnoJOXKeH Ha BHICOTe Oonee 12 M ot
rOJIOBKH peJsibia.

4, B mMectax mepeceueHHs Tpacc Tajeper ¢ KeJe3HOLOPOXKHBIMH
NyTSIMH, HCMOJb3yeMBIMM JIJis1 TEPeBO3KH pPaclyIaBJAEHHOTO MeTajja R
I71aKa, Tajdepen AOMXKHBE ObITh 3aLIHIIEHB 3SKpaHaMH H3 HeCropaeMbix
MaTepHaJO0B € npeaesoM oraectouxkoctu 0,70 4.

2 11. dug oOeoneucHuss eCTECTBEHHOH BEHTHJALIMK B rajepesx NOJ-
}KHBL B COOTBETCTBHM C TECXHOJIOTHYECOKMMH TPeOOBAHMAMH NPOSKTHPO-
BaTbCs OTKpPBbIBalollHecsd OKHA, AedJeKTOpPH H Jpyrue yCTpoucTBa.

Oxua Cjaegyer pacnoaaratb, Kak NPaBHJO, CO CTOPOHH OCHOBHOTO
Mpoxo/a.

B rajepesix mHupuHoi foJiee d M C/eRyeT mpeiycMaTpHBAThH yCTPOH-
CTBO OKOH € 00eux cTopoH. OTKpbHIBaHHEe OKOHHHIX TIEPEMJIETOB AOJKHO
OCYILECTBIATHCA BHYTDBb raJIepeH.

JionryckaeTcss NpH COOTBETCTBYWOIleM OOGOCHOBAHHM NPOEKTHDOBATE
rajepey 0e3 eCTECTBEHHOIO OCBEIIEHH.

2.12. Ypanenne npl/il B NPOCHITH B rajepedax clegyer OCyUIECTBJIATH
UAPOYGOPKOH (THIPOCMBIBOM) HJAH MWREBMOYyOOpKoi. [Ipn npHMeHeHHH
rHApoyOOpKH CIeAyeT IpeAyCMaTpHBaTh YCTPOHCTBa I/ CTOKa BOMHI,
3aIUTY CTPOUTEJIBHBEIX KOHCTPYKIIHH OT KOPPO3HH.

B HeoTamiMBaeMbIX Tajepesix JAONYCKAaeTCA OCYULEeCTBJATH CE30HHVIO
rHAPOYBOPKY — B TeMJIBIH MEPHOX rofa, eCJaH 5T0 AONyCcKaercsg yCJHOBHS-
MH TEXHOJIOTHH.

JIOTKH O/ CTOKa BOJABI CJAeAYyeT, Kax IIpaBujao, pachnoaarars HOXA
KoHBeHepoM. Ilonepeunblli yKJAOH TIONa K JOTKY J{OJNXKEH MPHUHHMATLCA He
meHee 0,02. B ropu3oHTanpHbIX rajepeax cleayeT obecneydBaTh NPOLOIL-
HBIH VKJOH JIOTKOB He MeHee (,02.

2.13. Tlpn wpyriaorommuHofi THAPOYOOPKe OTPAXKIAIOMIMe KOHCTPVK-
LW Tajeped HOJMXKHB NPOCKTHPOBATHCH VTEIVICHHHLIMHM M BJArOCTOMKHMH,
Pacyernasa rtemnepaTtypa BO3AyxXxa BHYTPH OTalIMBAEMHIX DaJsepell JOJI-
xHa ObITh -+5°C, mpH sTOM mOJNXKHA OHTHL OOecrnedeRa TIOJOXKHTEIbHAS
TeMnepaTypa Ha BHYTDPEHHeH ITOBEPXHOCTH OrpaxKAAIONMHX KOHCTPYKUMH

2.14. BoiGop THNA MOKPBITHS IOJA Trajepefi CAemyeT npOU3BOAHTE
B cooTBercTBHH ¢ raaBofi CHull no mpoexTupoBaHui) nosop B 3aBHCH-
MOCTH OT BHJIA W HHTEHCUBHOCTH BO3JEHCTBHH HA IOJI, 3 TakKiKe CHEIH-
aJIGHBIX TPeOOBaHHMH, NPeABABASEMHX K NOKDHTHIO NOJ2, ¢ yYeTOM TeX-
HOJIOTHYECKHX 0COOeHHOCTeH.

2 15 B ranepesx, nperHa3HaYeHHBIX JJIs1 TPAHCTIOPTHPOBKH abpasHB-
HpiX CBIIYVYHX MaTepuasiop (pPyAb, uepHLHE M UBETHBIE METAJJbI, NECOK,
ieOeHb), NOKPHITHS [OJI0B CJeAyeT NMPOSKTHPOBATH YCTOHUHBHIMH Kk ab-
Pa3sHBHOMY BO3JAEHCTBHIO [JJaMa TIpH THAPOYGOPKE nHJH ¥ ITPOCHIIH,
HarpuMep noauMepO6eTOHHNe H3 IIOTHHIX 0eTOHOB BHICOKHX MADOK HA
3aM0JIHATEAAX H3 BHICOKONPOUHEIX HMHEPTHHLIX MaTepuanos, JIoTok peKo-
MenayeTcss oOTHIOBEIBATh a0Pa3HBOYCTONUHBLIM MaTEPHAJIOM.

2.16. Ilpu y6opxe npocwimn CriocofoM rHAPOCMEBIBA B ME&CTAaX NPHMBI-
KaHHS 1noJa K CTeHaM rajepel ojaelyeT yCTPauBaTh, NABHTYCH H3 MarTe-
puaJja noaa uCOTOH 200 MM.

217 B ranepesx clemyer npelycMaTpuABaTHL YCTPOHCTBO GETOHHBIX
HJIH achanbTOOETOHHBIX 10JIOB



AcpasibrobeToHHbIE NOJH He JONYCKAIOTCH NpH yRAOHax Gonslte 10°.

2.18. Ilpm ykaone ranepeii Gosee 12° B MecTaXx npoxonoB AOJNKHEI
fipeaycMaTpUBaThcad CTYIEHH.

[Tpu yxaome ot 6° go 12° BKAIOYHTENBHO JMOJIXKHLI YCTPaHBaThCS
Tpansl.

Ilpu cyxoit ybopke BMeCTo TpamoB H CTYIeHEl MOTYT GBHITh HCIOJb-
30BaHH TOPOXKKH H3 NPOPHIHDOBAHHON PE3HHEL.

2.19. KpoBeJbHBIE TIOKPLITHSI OTAIIHBaeMBIX raJjepei peKOMeH1yeTcs
HPOCKTHPOBATh H3 PYJOHHBIX MaTepPHAJOB B COOTBETCTBMH ¢ TpebOBaHHS-
MH rqaassl CHrIT no npoeXTHPOBaHHIO KPOBJIH

2.20, Pysonnsle KpOBJH B HNOKPHITHAX C NPOAC/ABHHIM YKJIOHOM,
npesbiaromuM 14°, cjaeayer NpeAyoMaTpPpHBATL C KDeIJIeHHeM BOJLOH30-
JASAIMHOHHOIO KOBpa ¥ NpHMEHCHHEM TOILJIOCTOMKHX MaCTHK.

221. IlokpuiTHst rajsepeil cjieayeT NPOeKTHPOBAThH ¢ BHIHOCOM KapDHHU-
3a He meHee 150 mm.

2.22. lna npenorepauiesusa oOpa30OBaHHS BOJHBIX ITOTOKOB BLOJE
KPOBJH HAKJOHHBLIX TaJjepeli uW paspyLIenNHs KDPOBEJbHLIX NOKDHITHH Ha
BCEeM NPOTHAXKEHMH ra.Jeped HeoOXOAWMOo NPeAyCMATPHBAThL CIeLHAJbLHBIE
yCTPOHCTBA B BHAE XOCOYJIOXKEHHBIX JAEPEBAHHBIX pEEK, CTAJbHLIX yIoJ-
KOB M T. II. JJisl NPOMEXYTOUHOro Boaochpoca NOXKAEBHX B0 B CTOPOHH
KaPHU3OB,

2.23 Tlpu BBHCOTe TPaHCMOPTEDHHIX raJjepeii 10 ypoBHA kposau 10 M
H QoJiee cefyeT npeaycMaTpHBaThL Ha KPOBJE TEPUIa X HADYIKUBIE JecT-
HHIH He pexXke yeM ueped 200 M no gaHHe raJjepen.

224. Ha xpoBne u3 ac6ecTOLeMeHTHHX BOJIHHCTBIX JIHCTOB MPH IPO-
OKTHPOBAHUH ClAeAyeT NpelycMarTpuBaTh pabouHe XOJH IIHDHHON He Me-
Hee 45 M H3 JOCOK.

Xoqe yCTPaHBAlOTCH BIAOJL KOHBKOB KPOBJH, a TaKiKe N0 CKaTy
KPORJH HAa DACCTOSTHHH ADYI OT apyra He Gojee 36 M.

3. KOHCTPYKTHBHDIE PEIHEHHSA

3 1. KoHCTpYKUHA rateped COCTOUT H3 MPOJETHBIX CTPOSHHH H ONOP

3.2 Paccroguue MeXAy OCAMH ONOp rajepey cjaeayer IpHHHMATh
pasubiM 12, 18, 24 u 30 m [Homycxkaercs npu 0O0OCHOBaHWH NPHHHUMATH
3TH pacCTOAHHS DaBHEMu 6 B 9 M, a Takike 36 M H Oojiee, KPATHHI-
MH 6 M.

YKa3dHHBIE PACCTOSHHS A5 HAKJOHHBIX YVUAaCTKOB HAAJEXKHUT IPHHU-
MaTh 0 HAKJ/IOHY.

3 3. Buibop paccTogHH#i MeXJAy ofopaMu (IPOJ€TOB) CTaJbHBIX Ta-
jepefi HeoOXOJUMO NPOM3BOANTh C yueToM TpeBOBaHUA MaKCHMAJIbHOH
DKOBOMHH CTaJH

PexoMeHIyeTCs IPUHUMATDL IIPH BHICOTE OTIOP!
10 12 M — npoJjets 18 M;
oT 13 10 20 M — mpoJeTH 24 M;
cBeliie 20 M — npodieTst 30 M.

34 Hecymue KOHCTPYKIHMH Ha TOPH3OHTAJNBHBIX YYaCTKax IPH BHI-
coTe onop M0 12 M BK/NIOWHTEJABHO H MPOJeTax A0 12 M BKIIOUHTENBHO H
IHPHHe He HoJsiee 3 M A0MKHBH NPOGKTHDOBATHCS xene300etonHbMH la
fAKJAOHHBIX VYaACTKaX TaJepeld, a TakXKe Ha rOPU3OHTAJNBHBIX Y4daCTKaX
IPH BLICOTe Onop GoJee 12 M ¥ npoJerax GoJsee 12 M ponyckaercs npi-
MeHeHHe CcTaNbHEX KOHCTPYKIHH

[Tpumeganue IlposerHble CTPOGHHS TPAHCIIOPTEPHBIX TanepeH
P PacCTQAHHW MexaAy onopaMu ao 12 M BKTIOYHTEAbHQ AONyCKAeTCH
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BRIIOTHATL JEPeBSTHHBIMI NP yCJAOBHH colJofeHH TpeBoBaHuK HacTOA-
mero PyKoBOACTBA,.

3.0. Ilepexpritue raJieped, Ha KOTOPOM DACNOJATAIOTCsd TPpaHCIOpTE-
pbl H Apyroe obopyloBaHue, CAeAYeT, Kak MPaBUAO, NPOEKTHPOBATH C
gpuMeHeHteM COOpHBIX Ke/Ne300eTOHHBIX NHT,

3 6. Ilo gaune ranepeu pasigensiloTcs Ha TeMlIepaTypHble OJOKH TEM-
silepaTypPHLIMH LIBAMH.

3 7. B temneparypHoMm 0JioKe rajepeii A0JKHa NPeIyCMaTPHBATHCH
HeIOABHKHAS 0n0pa, ofecneyuBawilas yCTOHUHBOCTh KOHCTPYKUHH B

NpoaOABHOM HampasJeHHH., B KayecTBe TAKOH ONOPHI AONYCKaeTCA HC-
M0JAB30BaTh Neperpy3ouHble y3Jbl.

3.8. KOHCTPpYKTHBHYI0 CcXeMy raJepell Ha CTaJbHLIX Ollopax CJAeAyer
IIPHIIHMaTh B COOTBETCTBHH €O CHACAYIOLIHMH YHHQHIHPOBaHHBIMH pelLIe-
HUAMHY, OTAHYAIOUINMHCS DaCHoN0KeHUeM HelOJBHXKHOH OIOPH:

C HENOJBHKHOH ONOPOH NMPHMEDPHO NMOCEPEAHHe TeMNepaTypHoro 6J10-
Ka ¢ KOHCONBHBIM IIPHMBIKAHHEM K 3AaHHAM;

C HOMOABHIKHOK ONOPOH BHH3y HA XKeJde300erTOHHOM GyHJaMEHTe,

B HOKJIOYHTEAbHBIX CJAydYasix ¢ HCI0JAb30BaHHeM B KadeCTBe HEOI-

BHXHOH ONODH HECYUleTO Kapxaca 3/aHHs, K KOTOPOMY HPHMBIKAeT ra-
lepes.

3.9 KOHCTPYKTHBHVIO CXeMy raJjiepeH Ha CTaJbHbIX onopax npu pac-
MOJTOXKEOHHH TpaHcnopTepa no HH3y ¢epMm peKOMEeHAYyeTCss MPHHHMATL B
COOTBETCTBHH CO CXeMaMH, NpUBeAeHHBIMH Ha puc., 1—3, KOHCTPYKTHB-
HYIO CXEMY TaJepey npH pacnoOKeHHH TPaHCuopTepa no BepXy pepM —
CO CXeMAaMH, IIPHBeJeHHEMH Ha puc. 4—-0.

3.10. MaxcuManbHOe paccTosdHHe OT TOpla TeMiepaTypHoro 6Ji0Ka
10 OCH HemoJABHXHOA OMOPHI IIPH CTaJbHHIX ONOPax NPHHHMaeTcH AJA
paiioHOB € pacueTHOH HapyxKHO#I TeMmnepatypoil: MuHYC 40°C u BBRIIIE AO
120 M; nuxKe munye 40°C go 100 M

JTO PacCTOAHHE AONYCKAaercs yBEJIHUMBAThL npd yc/aoBHH 0DOCHOBA-
HHS pacueToM.

J 11. C neaplo orpanuyeddd npodoabinx geopMaliHil B TEMIepaTyp-
HOM HIBe pacCTOsSIHHE MeXAYy HEeNOABHXHBLIMH (aHKEDHBIMH) onopamu

ABYX CMEIKHBIX TeMUOPATYPHLIX GNOKOB rajJePed Nnpyu CTANBHHIX Ofopax
npuHAMaeTcs: He 6oJiee:

200 m a9 pacueTHBIX TeMmnepaTyp Bhuie —40°C;
180 M » » » Huzxke —40°C.

3.12, B Mecrax KOHCOJILHOI'O IPUMBIKAHHS rajepell ¢ ueipio MakCH-
MaJILHOTO HCIIOJB30BaHug COOPHLIX XKeNe300eTOHHEIX NJHT JJii HOKPHITUA
HJIH IIePeKPLITHA Lesecoo00pa3HO NPHHHMATH LJMHY KOHCOJM N0 BepXHe-
My HJIM HHKHEeMY nosicy (epMbl, paBHOH jiHHe COODHO# XKeae300eTOH-
HOH NJIHTHE NOKPHITHS HJIU NEPEKPHITHA (A HeOTamIHBaeMoH rajepeH —
TOJLKO 110 HUKHeMy Nofcy ¢epM). Ha yuacrkax, rge c6opHasg niaura He
pazmemtaeTcsd, yCTpauBaeTcAd  MOHOMHTHAs  XKejae300eTOHHAag {LJHTA
(puc 7).

3.13. TemnepaTtypHbe BB MOI'YT VYCTPaUBaThCl 0e3 BCTABKH IIPH
BEicOTE onopul H <20 M (puc. 8,a), cO BCTaBKOM npH BEICOTe onop H >20
(puc. 8,6) © ¢ KOHCOJNBHON BCTABKOH mnpH Ji000H BBICOTe ONOPHI
(puc. 8,8). *

3.14, TemmneparypHble 6JOKH rajepefi ¢ xejne300eTOHHBEIMII OIODAMH
MOTYT OBLIThb OPTAHMIOBAHE CACAVIGIIUM 00pa3oM:

BCE QIIOpHl yHPYTONOABUKHEIE; AJAWHA OJICKOB NPHHHUMAETCHT mo pac-
yery (pHC. 9);

6J0K B Npejlenax KaxJAoro npoJera rajleped., B asToM chAyyae Ha
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Puc. 1. KOHCTPYKTHBHAsI cXeMa rajieped ¢ PaCHoioKeHHeM TpaHCIopTepa
0 HU3Y (PpepM, ¢ HemOABUKHOK (AaHKEPHOH) OMNOPOM H KOHCOJbHBIM
IIpHUMBIKAHHEM K 3JaHHAM

! — mapuupnag onopa; 2 — HEeNOABHXKHaA oOnopa; 3 — pianoBas depma; 4 — Kou-
consbHan depMa; 5 — TeMnepaTypHuIfl OB
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Puc. 2, KoHCTPYKTHBHAA cXeMa rajeped ¢ PachofoXeHdeM TPaHCIOpTepa
MO HU3Y (pepM ¢ HENOABHXKHHM 3axkpelieHHeM Ha KeJe306eTOHHOM (hyH-
JaMeHTe

l — mapurpHaa omnopa; 2 — paaosas depMa; 3 — KoHcoakbHag depMa; 4 — TeMne-
PaTypHLIA LIOB; & — HENOJBHXKHAS OHODa
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Puc. 3. KOoHCTpyKTHBHAs cxeMa rajiepeH ¢ paclojoXeHHeM TPaHCHOpTepa
no HH3Yy depM ¢ HCHOABUKHLIM ONHUPAHHEM Ha 3JaHHE

I — mapHUpHad omopa; 2 — psanorasl cdepMma; 3 — HeNOABRIKHASA onopa Ha 3AaHHH;
4 — TeMIlepaTYPHEIR LOOB

10



-

‘—v y X ’
' A 1 Gt T DN
/ % < _
A 1At
VR ' i, :
600 600x005d | | | 68005, - .
[ { MCHREPAITYPHI20 d.70K0 L mennesamyprezo Baoka —

Puc. 4, KoHCTPYKTHBHAsI cXeMa HAKJOHHOH raJjeped C pacnoJlozKeHiem
TPaHCIOpTEpPa O BEPXY ¢epM
] — mapuupHag onopa, 2 — HEMOABHKHaEHA O1opa; 3 — TeMOepaTypHBIH OB
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Puc. b. KOHCTpYKTHBH&H cxeMa I‘OPHSOHT&JIbHOﬁ rajepeu ¢ pacioJoxe-
HHEM TpaHCIODPTEpa IO BepXy depM
1 — mmapHupHas onopa; 2 — HeENOABHIKHAasA onopa, s — TeMIepPaTypHbIX UIOB
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Pre. 6. KoHCTPYKTHBHAA cXeMa rajiepeH C pachnoJioKeHHeM TpPaHcroprepa
o Bepxy depm

{ — WapHHpHAasK onopa; 2-— HeNOABHMXKHAA ONopa Ha ¢QyHAaMeHTe; 3 — HelOABHXK-
Hasl onopa Ha 3/aHHH; 4 — TeMOepPaTYpHHEIH HIOB
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Puc. 7. KoHconbHoe npuMbiKanne depM K 3aHUaM

G — IJIATa JAARHOH 6 M B NepexpniTHH; 6 — naHTa paHHoff 6 M B Ho-

KDBITHH; 8, @ — INAHTH AJHHOR 3 M B NepeKponITHH, | — IWIAPHUPHaA Ono-

pa; 2 — KOHCOoAbHasA ¢epma; & — MOHOJHUTHBIA Y4uacToK; ¢ — cOopxas
KeAe3o0eToHHaa NAUTa

Puc. 8. TemneparypHulie HIBH

a — Ha napHHX onmopax BHCOTON =20 M; 6 — Ha papHBX OHOpax BRICOTOM
=20 M: 8 — ¢ KOHCOABHEIM ADHMHKAHHEM NPH J1060# BHICOTE ONOD;
] — IDapHuUpHas onopa; 2 - pAnoBan HepMma; 3 — XOHCoabHAR (PepMa; 4 — cTOH-
K2 ONOpDHOE paMul;, § — Ganka NOKpHTHA; 6 — Oanka MepeKpuLiiud; 7 — gono-
HATeNAbHAS KOHCOJDL] 8 — AONONHUTenbHan 0anka
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KaxJ0H Kene300eTOHHOR omope ycTpadBaeTcs O7HA HENOABHXHAS ONL-
pa NnpoJeTHOr0 CTPOSHHS U OXHA IOJBH¥KHAA.

DTO peuleHHe NMO3BOJISIET HE OTPAaHUUHMBAThH JIIHHY rajieped 1o coobpa-
HEHHSM TeMIEepaTypHbIX pedopManiH, Tak KaK 3TH jAeDOPMaiHd mpOHC-
XOAAT TOJBKO B npegendx opHoro npogetra (puc. 10). Ilpr stom mpoJer-
HHIe CTPOeHHS HEe COeNuHsIoT Mexnay colboH. IloaBuxkHasg onopa MOXeT
OHTEL pelleHa ¢ nepejaueil oNOPHONO JaBJASHHd NPOJETHOrO ¢TPOSHHH ye-
pe3 NPOKJaJKH C HH3KHM KO3 (QHIHEHTOM TpPeHHA, HanpuMep H3 HA(7-
JeHa HIH ¢GTOPOIAACTA.

2 j’

| - -

e, RSV
7 §

y I

77 7/','!’7 77 /i d 77 by rrd 77 b/ ?"‘:;?‘ ::—17 7hr 77
L lo V¢ / /
o } Lo | lo o | lo | e f8 L2 L L2 Z
X b7

1 - — ﬂ.-*

Puc, 9. Cxema ranepen ¢ ynpyro- Puc. 10. Cxema raneped c xeJje-

TOABUKHBIMHU xKene300eTOHHLIME ~ 300€TOHHBIMH ONOpPAaMH, B KOTO-

OTIOpaMH pod TeMIepaTypHHe OJOKH pac-

| — onopa; 2 — mpoJieTHOe CTpPOEHHE HOJMOKECHEL B IIPEAEJSAX KAXAOI0
IIpoJieTa

! — ontopa NOJZBHIKHA&S; 2 — OHOpa He-
NOABHXKHAA; § — NPOJETHOE CTpPOeHHe

3.15 IlpoJerHoe crpoeHHe TPaHCHOPTEPHHIX TaJiepeH MmpPH Pacroo-
JKEHUH TPAHCIIOPTEPa MO HU3Y MPOJAETHOTO CTpoeHus obpasyercsd H3 rJa4as-
HBIX HECYIHX 3JeMEHTOB -—— BEPTHKAJILHHIX (hepM, COCXHHEHHBIX CBA3GBH-
MH (hepMaMM B TODH3OHTAJBHOX TUIOCKOCTH IIQ BepXHEMy M HUIKHEMY
IOsICY, H OTIOPHBIMH BePTHKaNbHBIMH paMa-
MM HO TOpHAaM.

3.16. Ilpy npoeKTHpPOBAHHH KOHCTPYK-
HMH NPOJIeTHEIX C€TPOEHUH rajepeyl Clrelyer
VURTHIBATH BO3MOXKHOCTD OCYILeCTBJIECHUSA
X MOHTaXa KPYOHHIMH OJ0Kamu, coOpaH-
HBIMH Ha 3eMJI¢

C 2Toli penblo nonepedHsle 6ankd NO-
KPHITHS U NepeKphITHSA, pPACMOJOXEHHHE B
OMOPHKIX y3J1aX CMEXHEIX QepM, HaAAJEKHUT
IPOEKTHPOBAaTh pPa3/lebHRMHE (pHC. 11).

3.17. T'opusoHTaNbHHeE CBsI3eBHE (dep- L,
Mbl, OObeAHHSIIOLUIHE TVIaBHBIE HecylHe dep- )
MBIl IPOJIETHOTO <CTDOEHHS TraJjepes IO 1
n. 3.15 »Hacrogmero PykoBoacrsa, BRJOUA- O

0T B cebda nosica raasdbix depm, 6anxky no-
KPHITHS WUJH NEePeKpPBITUS, CBs3H NOKPHITHS

u nepekpuiTHA. [lepepaua ¢BsizsMu Ha ono-  Pye. |1, Pasgenpune 6an-
pbEl NIPpOAOJBHBIX H HOICpedHbIX CHJA JLOJK- KH HepeKphITHS TIPOJETHO-
Ha ofecneydBaThesa 6¢€3 yiueTa paﬁm‘m Or- IO CTPOCHHS IIPH MOHTAXKe

PaXAAOMUX KOHCTPYKUHH. Bbibop CXeMH  ero 6j0KaMH, COGpaHHHMHE

CBSI3eH NOJIXKEH TPOU3BOAHTLCS B 3aBHCH- BHU3Y
MOCTH OT OOBEMHO-NJAHHPOBOUHBIX DeWIe- ;.. ocy ongpni; 2 — Ganky he-s
HHH: PEEPHITHS
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B NOKPLITHH
JJIsi OTAIJIMBAEMOH rajieped ¢ paclo/iOXKEHHeM CTOHOBOro Orpaxje-

Hus BHYTPDb OT (epM PeKOMEHAYeTCs cxeMa cpszel no puc. 2, 13;
AJs1 HeOTanJHBaeMOH raJeped M OTANAHBACMOH C PACNOJNOKeHHEM

CTEH CHapyXKu OT PepM peKOMEHAYeTCs CxeMa CBHA3eHd no puc 4.

G)
|
aQ
—
3x6000 =18000 425000 = 24000 S 25000 = 30080
A —
g/ ] ;
- I 4
....H l"(ff E‘ —7_ 1 _fff “—— ‘Jj g -
| ~_ F~ | |
I =gl ) _'* 5-7—-« i 1
25000 =/3000 LrSO00=2400 | 526900=35000 J
.i"I - | T————— T

Puc. 12. Ilnan Ganox, TaxXeR u cBsi3ed NOKPHITHA rajepeit (¢ pac-
MOJIOKEHUEM TpaHcloprepa IIo HHA3Y (epM) C npHMeHeHHeM CcOop-
HBIX Xe/1e300eTOHHBIX NJNT AJUHOH © M

a — naad 6allox ¥ cBaszell, 6 — pnaau Taxkedl; [ — BepxHUR mosic depMbl,

2 — psipoBasi Gasika MOKPHITUA; 3 — omopHas O6ajKa NOKPLITHSE — 3JIeMeHT

OnopHo¥# pamsi; 4 — CBASbh TOKPLITHS, 5 — pacnopka; 6 — upojaocanpHaa Gaxn-
Ka, 7 — TaX

[ ) Oce yeampayuy clased S
| ' Ns [ T
/N2 0
| T 7 i | <
| 6+3000-18800 §x3000-24000 | 10% 3000 = 30000 I
5 /E?Cb YEHITIDAYLUU COR38U S
N UNAN NS
6 %3000-180L0 J'{ 82 3600= 2400 107 3000 = 30000 g*
A |

Puc. 13. llnaun 6anok, TAXed M CBsi3eld NOKPHITHA rajepedt (¢
pacrnoJIOXEeHUeM TpaHCIopTepa 1o HU3Y GepM) C HpHMeHEeHHeM
NPOPUIAKPOBAHHOIQ HACTHNA

a — nJaaH 0anoK Y cBsI3ed pag raxepedl mwUpHHOH MeHee 4,8 M: 6 — njnaH

GaJoK 1 cBs3sefl pas ranepefl wmupuno#i Oonce 4,8 M: I — BepXHUH NoscC

depMul, Z— papoBasg 6aJKa IOKpHITHS, J — onopHasg ©6aJka — 3JeMcHT
OTIOPHOH paMul; 4 — cBA3b NOKPHLITHA, § — 1%

B nepekpbirud He3aBHCHMO QT PACNOAOKOHHY ODPAKIAEHHH peKaQ-
MEeHJYeTCst cxeMa cBsized o puc. 15, 10.

[IpH pacnoJOMKEHHH TPAHCIIOPTEPOB N0 BEPXy NPOJETHOrO CTpoe-
HHA B YPOBHE BepxHero mosica depM IPHHHMAETC CHCTeMa CBA3EH ¢ Kpe-
CTOBOU pelleTKol (oM. puc. 17}, B Mecrax nepeiioMa HHXKHero nosca H

B mPOJIETE YCTPAHBAKTCH KDPECTOBHE BEPTHKAJbHME oBA3H. (puc. 18),
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Puc. 14, Ilnan Oanok, Tsaxe#h W cBA3ed DOKPHTHA rajepeit (c
PAacCloJIOKEHHEeM TpaHCmopTepa [0 HH3Y (epMbl) C NpHMeHEHHEM
ac0ecTOoueMEHTHBIX JHCTOB

a — NaaH 0ajaoK u CBsi3e#; 6 ~— miaH NporoHoB U cBfA3efl; ] — BEPXHUH NosC
¢epMpi; 2 — papoBas Oanka, J-— onopHas Oalika — 3JeMeHT ONOpHOH pa-
Mbl, 4 — NpPOJoJibHaAs 6aJiKa; 5 — cBa3b, 6 — HpOroH; 7 — TAX

a 7
/ /

3 . Y o
’ ._>< _ >3 ot — ) -
_ >ﬂ>< 4 4 5 1: i’j :MX 3
‘”‘}' ———
3x5000 = 18000 . 4 xB000 = 24600 | _,.5 5000 = 300080

_r_
g/ A

SN s N <IN
AN I IS LN

i _Ql; e

3 x6000=18000 4*6000=24000 i e 5x6000 =30000 !

Puc. 15. Tlnan 6a70K u cBsized NepeKpHiTHS st COOPHHIX Kene300eToH-
HbIX IJIHT AJIHHOH 6 M

a — pas rajepeit mupHHOR MeHee 7 M; 0 — gasa rajepeli mupHHOHA Oojee 7 M;
! — nosc depMel BepxHH#, 2 — pagoBas Oanka; 3 -— onopHass OGalKka — 3MEMEHT
ONoOpHO# paMbl;, 4 — CBA3b, § — TAXK

A

Fe

/
2 i

al | i ,
CECCEEE CECCCE

: L
& *3000-18000 l 8 3000 = 24000 10 x3000=30000 !
o/ | 7 - g
AN TN S 1el s NG N TN
RN TSN KK <
AN INLANL TN N NIRRT NN TS
NN B INLA & :\/3 NN VAN NI ]
_ f . |
1 £x 3000 =18000 L 8 x 3000 - 24000 ) /0 ¥3000 = 30000 |

Puc. 16, [Tnan 6anox ¥ ces3edt mepeKpuiTHsl Ajad cCOOpPHHIX Kese300eToH-
HEIX UJHT JMJHHOA 3 M

a — nas ranepefi mUpuHOfi MeHee 7 M; O — ajaa rajeped mapuHoR Gonee 7 M;
| — nosic depMpl, 2 — pafoBass GalKa nepekpuTHA; J — omopHas OGanka; 4 —
CBSI3b] § — TAXK;, § = eXaTHHi pacKoc
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3.18. OnopHeie pamul rajepe# no n. 3.15 Hacroamero PyKOBOACTBA
COCTOAT H3 ONOPHHIX <TOEK, SABJAUWHXCH OAHOBpeMEHHO OINOPHBIMH
CTOHKaMH HeCYIUHX (pepM MNPOJIETHOro CTPOEHMA, H pHresel, sB/AOIIHX-
C OAHOBpeMeHHO OaJIKaMyd NOKPHTHA M HepekpuTHa ranepeh. (Conps-
JKeHHe pHrend paMpl ¢ ONOPHOH CTORKOHA JOJAXKHO NPOSKTHPOBATLCA
KECTKHM,

TN : N\ o
/\I/’<' 1

gl N o
—

L

— e d
OCy e iilat
editc iU

Puc, 17, Cxema cBsA3ed MO BePXHAM NosicaM (hepMbl NPH PaACHOJOKEHUH
TPaHCIIOPTEPa IO BepXY NPOJETHOrO CTPOEHHA

a — paa ranepel mupHHOR 6 M; § ~ AAA rajepell WHPKHOR MeHee 6 M

ey e e il -:,,-.--.-—.—.—-.—..-—-". e A e B e el G —— —|I

%:‘A—.‘_—_‘;—_ 1"_:'———"L —-"l'—r-:'-':.:;_-::.:'-—_.f-': £ __:'_1%:..-: - = _..._.:?.r_...r;‘é““—*
| | ; \ i Y y |
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N R S N = = ,__..:I_.‘\l’_____ -L
| [ R )
!
| | | g !
752000 ', 2375 L2725
25*L 2975, B L A élhf_
L ‘ I

Puc. 18. Cxema depMb IpH PACHONOKEHWHM TPAHCTIOPTEPA N0  BePXY
IPOJIETHOTO CTPOERUS

l == KDPEeCTOBRE BepTHKaJbHEIC CBASH

Fa

3.19. B rajepesx c HaKJIOHOM CBHille 5° IpH PAacCHONOXKeHHH TpaHc-
NopTepa 1o HHU3y pepM B LEANX YMeHblueHus nposera 6aJOK TOKDLITHH
H NePeKphITHA B IJIOCKOCTH BEPXHUX NOACOB 0aNOK yCTPAUBAIOTCH THIKH,

CxaTHee COCTaBASIOUIHE NEpelaoTea ¢ Tsxeldl Ha mosica (epM Inpo-
JETHOr0 CTPOEHHS, IPH 3TOM B IIOKDLITHA nepefada OCYIHECTBALETCH C
noMoiiblo 6aJNoK, ycTaHaBJIHBaeMHX BAOJbL BEPXHUX NOSICOB (epM TOJIBKO
B Kpaliinx naHnensx ¥ ceased. llpu pacnonoxenuwn TpaHCIOPTEpPOB MO
BepXy depM CKaTHHIE COCTABJAIOUIHE PH IUHPHHE Tafepen 6 M NepefaloT-
CH NPY DOMOIWUM NMPOAOJBLHEIX TAXEH Ha KPECcTOBbIe CBA3H, pacliOJOXKeH-
HBle B IVIOCKOCTH BepXHHX noacoB ¢epM. CKaTHpe COCTABJSIOUIHE B KOH-
COJIBHBEIX yuacTKax 640K BOCHPHHHMAIOTCA OGOPTORHMHU JeMEHTaAMH HJH
TAXKAMH ¥ 1Nepefalorcd Ha OCHOBHYK ¢epmy yepe3 ropH3OHTajbHble CBA-
30 M NPOJONLHBle OAJKH, DACHONOXKEHHbe B Iipelesiax BEPXHel NaHe H
(em. puc. 17).
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3.20. Ilpn pacnonomensnu TPAHCIOPTEPA MO HHU3Y HPOJETHLIX CTPOE-
HU#l cxema depM NPHHHMAeTCss C BOCXOUAIMMH DacKocaMu mo puc, I
fIpH PAacNOJOXeHHH TPaHCHOpTepa HO BepPXy IIPOJETHBIX CTPOCHHH — C
HHCXOAAUHMHU packocamid no pHc. 18.

3.21. CeuycHue 3/ieMeHTOB $epM CTaJjbHbIX NPOJETHHIX CIPOCHHU pe-
KOMEHAYEeTCA INpHHHMATL AJis NIOACOB H pPacKocoB COCTABHOE TaBpOBOGe
H3 ABYX ropsuexaTaHbIX YroJxos, AJd ONODHBIX <CTOEK — CBapHbie ceue-
Ul B BHAE ABYTaBPOB, AJA NPOMCIKYTOYHBIX CTOCK — KPECTOBOE H3 JABYX
ropsueKaTalblx yroakos.

3.22, ComnpsaxeHne (pepM €O CTaJbHEMH ONOpPaMH PEKOMEHAYETCs BhI-
IOJHATh HIADHHPHBIM NYTEM ONHpaHUA (QepMbl Yepe3 UEHTPHPYIOLLYIO
[1aHKy Ha DPOPH3OUBTAJbHYKW IJIMTY OT0JIOBKAa oNOpHL’ KOHCTPyKiunsa ys3-
na MoJXHa ofecnieuurd paBory ¢depM mO paszpe3HOf CXeMe U nepepauy
IPOJOJIbHBIX CHJ C IIOsica OAHOH (epMB H2 MOAC CMEXKHOH (QepMHl M Ha
HETIOJBHKHYIO ONIOPY P IIOMOIIH CTHIKOBHX HaKJ/JaJIOK.

C 1eabl) yMeHblieHHs BeAHYHHB H3THHalonero MOMeHTa, BO3SHHKaIO-
ero B OHOPHOM y3Je (epM B Pe3yJabTaTe HOBOPOTA ONOPHOTQ CCUEGHHA
OT BEPTHKaJABHOHM HAIPy3KH, PCKOMEHAYETCA CTHIKOBHie HAKJAIAKU IPH-
BapHBaTh IIOCJHE YCTAHOBKH H MOHTAaXa BCex CTPOHUTEJbHBIX KOHCTPYK-
1111 raJiepen.

3 23. IlpuMeneHse onoOpHLIX yacTeidl NPOJETHBIX CTPOCHHH KAaTKOBOTO
THIIA HE PEKOMEHJLyEeTCH.

324 CraJbpHble ONOPH raJjepeit noaApasienasiioTcs Ha:

WAPHUPHEIE (T10CKHE) ONOPH, COCTORIKE W3 BeTREW OfHop, HaXo-
TSANAXCS HeNOCPeJCTBEHHO 10j OHNOPHBIMH y3JaMu $epM, § BePTHKAJb-
HBIX MOIIePeYHLIX NPOCTPAHCTBEHHBIX ¢Bs3ell no BeTBAM (pHC. 19);

HeroABUXKHBIE (aHKepPHbIe) NpOCTPaHCTBeHHLIE ONOPHI, COCTOALLHE M3
HIAPHHPHKIX OTOP, BEePTHKAJBHBIX NPOJOJbHEIX CBA3EH MEXKJIy HHMH H
TOPH3OHTAJABHBX aHapparM. Buanl HellOABHXKHBIX ONOp NPEACTABJEHLI Ha
puc 20, 21. HenojpuxHas (aHkepHad) onopa ¢ NOAKOCOM peKOMEHIyeT-
o5t AJiS PUMEHEeHHs TOABKO B rajepedx ¢ pacnojiolkenuem Tpaucnoprepa
BhIIlIEe HOCYIUHX KOHCTPYKuHH (pHc. 22).

CranpHbie ollOpH AOJIKHB, Kax MPABHJAO, NPOSKTHPOBATBCA TaK,
4TOOBI BETBH OINOPHI pACHONaraJHCh 10 OCH (epM IIPOJETHOrO CTPOCHASA

3.25. Ceuende BeTBell ONOP UPUHHUMAETCA ABYTABPOBHIM  (CBapHLIM
HJIH NPOKATHBIM)

YcuaeHue Nn0oACOB NPOKATHBLIX ABYTABDOB JHCTAMH He AOIYCKAeTCH

PekoMeniyeTcss NPHHUMATh CedeHHe BeTBeil ¢ BBICOTOI CTEHKH
300 MM Aag onop BeCOTOR MeHee 20 M,

900 MM » » » bosee 20 M.
3 26. CeyeHHe pelleTKH <CTaJbHBIX TJAOCKHX OIOpP PEKOMEHAYeTCs
NMPHHEMATL JJAS TaNepeH MIHPHHON:
10 5,5 M M3 ABYX HePaBHOGOKHX YTOJKOB;
GoJiee 5,6 M U3 ABYX IPOKATHLIX IIBEJJIEPOB, COCAHMHEHHBIX TIJaH-
KaMH, Ju00 H3 THYTOCBADHOIO NpPoGHIs.
CBsi3¥ BEDXHEH NaHeJ ¥ ONOPH NPOSKTHUPYIOTCA NPOCTPAHCTBEHHDI-

MH — OPH ONHPaHHM HA BETBb ONOPH ABYX (epm H IVIOCKHMH — NDH
Ol paHKHy Ha BeTBh OGHON (epMHL.

3.27. ¥rJjpl HaKJOHa PacKoCOB CBSI3SH IJIOCKHX OIOp CJaelyeT IpH-
HUMAaTh paBHuiMH 40—50°,

3.28 ConpsiKeHHe CTaJdbHLIX OMOp ¢ (QyHAaAMEHTAMH CJeAYeT OCY-
H{ECTBIISATE;

NPH BLICOTE A0 HJN paBHOH 14 M ¢ noMmowmlo OamMaka, yCTaHas-
JUBAEMOro ¢ UEHTPUpVIOUIeH TJAaHKOH Ha CTalMbHYI0O TJAHTY; CTajdbhHAaf

NJIMTA YCTaHaBAuBaercd Ha (yHIaMeHT no MeToAy Oe3BHIBEPOYHOTrO
MOHTAXKA;
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pH BeICOTE onop GoJsee 14 M — balIMaKH onop yCTaHaBAHBAOTCHA
HENOCPEACTBEHHO Ha (yHAaMeHT ¢ Nocaelyoliell noaauskoi. Paccros-
HHEe MeXAy aHKepHBHIMH 00jiTaMH B O0OHX HaupaBJieHHSIX He JOJIKHO

OnTh Gonee 250 mM.

| N \

Puc. 19. Illapauprble (OJA0CKHE) OHOPH rajepes

a — ¢ KpecroBofi peweTKol; 6 — ¢ poMOudeckoR pelieTkod; g8 — ¢ TpeyroJbHoH pe-
INeTKOH; [ — ReTBb ONOPLI, Z-— CBA3b; J — pacmopka; 4 — paAgosas dodepMma, 5 —
CTOHKA OMNOPHOH paMul

743000_|5000|, n*3000

b ~ &
4 8 4
—F
er ..t,
AW —
4 J;a 4 -
7 «3000 | 3000 L n+3
5-5

e

=i
- btk

50001635;* ~ ‘

Puc. 20, Henoasuxuasg (aHkepHast) omopa BHICOTOH MeHee 15 M

! — BeTBb OIllophl; 2 — CBSA3b; J — pacnopka; 4 — paApnoBad depMa; 5 — cBasSh MNo-
KpbiTHA;, 6 — OaJiKa MOOKPLITHE; 7 — OaJika NePeKphIiTHA, & — CBA3b NEePEKPBITHSA;
9 — CTOBKa ONOPHOH paMbl

[Ipn HaJWYMKH OTPHIBAIOUIHX YCHJAMH [epefadyy TOpPH3OHTAJBHLIX
CHJA Ha (PyHAaMeHT CJeAyeT OCYIHECTBAATbL C MOMOINBLIO CTaJBHEIX 2JI€e-

MeHTOB, 3aKJaawiBaeMblX B (QyHIaMeHT,
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3.29. [lepenayy OTpHIBAOMIHX CHJ €O CTaJbHHX ONOp Ha aHKep-

ubie GOJITHI, 3ajenbiBaeMule B QYHAAMEHT, peKOMeHAyeTcs ofecuedy-
BaTh IIPH OTPLIBAIOLIEM YCHJIHHU]

I
\gooo-cosd. |

Puc. 21. Hemopsuxuasi (ankepHag) onopa BeHcoToill Oojee 15 M

! — BeTBb ONOPH], 2 — CBA3b, J — pacnopka, 4 — psaoBas ¢epMa, 5 — ¢BaA3s MO-
hPBITHS;, 6 — OajiKa NOKPBITHA, 7 — CBSI3b NEPeKpPhITHA, &8 — (Gasika HnepeKpsITHA;
9 — cTofiKka ouopHON paMel

-1 2-2.
/
17 I S _
d.-r-*""__"-" L \“\tr
, ._ 3-3
v 4
e
; i s
S
2 ’ ‘ |
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1 iH, 2000

Puc. 22. HenoxsukHas (aHKepHas) omepa ¢ MOAKOCOM AJs rajepeii ¢
pacmoJioxeHHEM TpaHCIOPTEPAa HO BEPXY depM

I — BeTBb, 2 — CBA3b; J — pacuopka; 4 — MOAKOC;, 2 — puporas depMa

no 70 T¢c — naurToh Gammaxka onopul (prc 23);

Goasllle 70 TC — npHMeHeHHEM NOBHUEHHHX Wai6 (puc. 24).

3.30. Ona XKene3o0eTOHHLIX ONOD raJjeped PEKOMeHAYETCH HCNONb-
30BaTh YHUQHUHDPOBAHHYIQ QNanyOKy KOMOHH WQ AEHCTBYIOLIEM THIIO-
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BuiM cepufiv. KoJIOHHBI B KaxAOM OTAENbHOM CJjydae HOJMKHH ObiTh
NPOBEPCHBL pacyeTOM Ha KOHKPeTHbie HArpyskKy, apMHpDOBaHHe IDH He-
OO0XOAUMOCTH MOXeT ObiTh H3MeHeHO. DoJbiiu#i pa3mep CeueHHSA KO-
JOHHE! JOJKeH ObiTh ODHEHTHPOBAH BAOCSH OCH rFaJiepe.

Husa omop TaxkKe MOryT OBITh HCi0J/Ab30BaHB JApyrHe pelieHRS,
HalpuMep Kpyrjble UeHTpHPYrHposaHHble XKeje300eTOHRHble KOJOHHEL.

:1,_
z | S
S
TN | 150 150 $
Y ? i#l | l Y4 Sl
-- T o | . <t
x a1

1

AVERY

Puc 23. Onupanue KOJOHHH! Ha (yHAAMEHT IPH OTPLIBAIOLIEM YCHJHH
no 70 1c

I — KoaoHHa, 2 — naurta OamMaxa; 3 — maiiba; 4 — aHKepHble GOJATH, 5 — 3aKaAan-
HO#t 3JieMeHT B dhyHIaMeHTe

4 2~2
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!f260 250

Puc 24. Onupanue KONOHHH Ha ()YHIAMEHT NPHM OTPHBAIOIIEM YyCHJUH,
PABHOM MJH cBHIE 70 TC

I — KOJAOHHBI, 2 — NANTA GamIMaka; 3 — HOBLINIeHHas mafGa: 4 — 3aKaagHed dJjes
MeHT B QyHnaMeHTe, § — gHEepHBe 60JTH

20



4. HATPY3KHU H BOSAENCTBUA

4 1. IlpoJeTHHe CTPOEHHS U OHOPH rajepen cJjaeayer pPacCyHThi-
BaTh Ha:

atMoc(hepHble BO3JeliCcTBUY (CHer, BeTeD, nepenajn TeMnepartyp);

BePTHKaJbHHIE HArPY3KH OT COGCTBEHHOrO Beca rajepedl TPaHCIIOpTe-
pa, TPAHCIOPTHUPYEMOIrO Ha JeHTe rpysa, Beca NPOCHLINH, PEMOHTHBIX Ma-
TEPHANOB U OT JIIOJEH;

IPOAOAbHBIE HATPY3KH, HepejlaloliHecss OT JIGHTOUHBIX TPaAHCIOPTE-

OB,
’ JHHaMH4YeCKUe Harpys3KH, CcO34aBaeMEle MOABHXKHLIMH  4acCTAMH
TPaHCIOpTEpa,

Harpy3kd OT OTJOXKEHUS HPOU3BOJACTBEHHOH IIbLJH;

aBpapHiHbBle HAarpy3kH OT o0pbiBa M 3aKJHHUBAHHA JIEHTH TpaHC-
noprepa.

4,2, Harpysk¥d oT arMoc(epHBEIX BO3AEHCTBHI [PHHEMAIOTCA MO
raase CHull no Harpyskam H BosgedctsuaM, IIpH onpelleleHHH BETpPO-
BOH HArpy3xu AHHAMHYECKAS COCTaBAZIONLAS OnpeneNdsTCd U YUHTHIBA-
eTCcd B pacyerax TOAbRO AJs ragepell ¢ HepHoAOM COOCTBEHHHX KoJje-
bannfA Gogaee 0,20 c.

Ilepuox cobcTBeHHBIX KoueGanuilt (T), ¢ onpeneasercss ©Oe3  yuera
NOXAaTJAUBOCTH OCHOBAHHA MO CJOeAVIOUIeH (OopMyJe:

T:]/-élM! (1)

rae O; — nepemelleHue BepXHel TOYKH ONOpH rajeped IOA JLeHCTBHEM
e/INHHYHOH CHJBI, IPHJOXEHHON B TOH XKe TOYKE;

M=

g

rie Q — Harpyska Ha omnopy,
g=9 8] — yckopenue cBOOOLHOTO NaleHHU].

4 3. Harpysku OT OTJIOXKeHHH NPOH3BOACTBEHHOH MBJIH MNPHHHMA-
I0TCSI TI0 TeXHUYECKHM YCJAOBHAM Ha INPOEKTUPOBAHHE KOHKDPETHOH
nromaikd KosbouuuedT neperpy3kH HNpUHHMAaeTcs paBHEIM 14

4.4. BepruxaJ/ibHble Harpysk#d oOT TpaHCHOpTepa, TPAHCHOPTHpYE-
MOro Ha JeHTe TIpy3a, Beca IMpPOCHIH, PEeMOHTHHX MaTepHalloB B OT
JIOJe#l NPHHHMAIOTCS 10 TEXHOJOTHUECKMM 3afaHusaMm, CxeMa pacuo.ao-
XKeHHs TeXHOJOrmueCcKHX Harpy3ok jAaHa Ha puc. 25.

[Ipu oTCcyTCTBHH JAHHBIX B 33aJaHUK JONYCKaeTcs OIpeleasiTb yKa-
3aHHBHle Harpy3kd no TabauuaM B npua. 4 ¢ NOATBepXKjcHHeM HX TexX-
HOJIOTHYECKOH OpraHu3aiied B KazKA0M KOHKPETHOM CJhayuae.

4,5. Harpyska ot Beca TPaHCIOPTHPYyeMOro rpysa Hd JIEHTBHl [epe-
1aeTcs yepe3 CTAHHHY TpaHCIOpTepa Ha MepeKpLITHe HOPMaJbHO JIEHTe,
B INPAMOJHIEHHBIX HAKJOHHBIX TpaHCHopTepax OHa paBHa:

Po=n (qu-+2qa) cosa. (2)

Harpysks or seca MeTaaJIOKOHCTPYKLHH TpaHCMOpPTEpPa U POJHKOB
llepeRdlOTCS BepTHKAJbHO (pHc. 2D).

CxeMa nepefadd CHUJ Ha [ePEKPHITHE OT Beca Ipys3a H JeHTbl HO-
hazaua Ha pHC 20.

46 HopmasbHas Harpy3ka {(gx), Krc/M, Ha KpPHBOJHHEHHHX BHI-
OYKJBIX y4acTKaX TPAHCHOPTePOB BCerja  HANpaB/aeHa  palHaJbHO
(prc. 27) u onpeaeaserca no dopMyJe
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a1 + ay Sp+Sx
QKz[(‘Tu+2‘?.u) COs 7™ +""""'“R -1 n, (3)

rae Sp B Sz — ycHaMA B paGouedi ¥ XOJIOCTOH BeTBSX JIGHTH NO KOHLAM
KPUBONUHEHHOTO y4acTKa, Kre, UPpUHHMAeMble 10 TEXHOJIO-
rHYEeCKOMY 331 aHHIO;
R — pajguyc KpHBH3HEI TPAHCIOPTEPA;
@, H Og-— YIJBl HAKJOHA TpaHCHOpTEpa A0 H Iocjae KpHBOH, pan.

Puc. 25. CxeMa pacnojoxkKeHusi TeXHOJIOTHYECKHX HAarpys3oK OT JEHTOU-
HBIX TPAHCIOPTEPOB H NMOABEMHO-TPAHCIOPTHHIX YCTPOHCTR

PaprojelicTBytomas 3THX Harpy3ok (Qx), Krc, AedcTByer no OHc-
CeKTPHCe yIJia TepeioMa TpacChl, a BeJH4YHHa ee ONpelenserca 1o

dbopmyae
Qc=n [(sino; —sinay) (gu + 24¢a) + (01 — a3) (Sp—l‘sx)]- (4)

4.7, BpeMeHHYI0O HOpPMATHBHYIO Harpysky OT BeCa NPOCHIIH, JI0Jel
H Jerajed npuHEMaTh no Taba. 1.

KosdduurieHT mneperpy3ky NPHHAMAETCH B COOTBETCTBHH ¢ Tpelo-
BaHusAMH raask CHuIl no Harpyskam ¥ BO3ASHCTBHAM.

28




Taenauua |

HopMAaTHBHRIH 00 beMublil Bec HﬂpMaTHBHaﬂ Harpyska,
TpaHCNOPTHDPYEMOI'O MaTEpPla/ja, KIe/m2
Kre/m®
- Ho 1000 150
1700 200
2500 u Goaee 300

Harpy3ka npHHHMaeTcss 1mo BCeH NJOLIAAM NePEKPHITHS, BKJIOYaA
MIOLLaAb IO TpaHCHopTepaMH.

Puc. 26. Ilepepaya Harpysku oT Beca JIGHTH ¢ IDY30M 4Yepe3 CTAHHHY

TPAHCHOPTECPA HAa KOHCTDYKIHMH ranepen

a4 — cXxeMa I[epefladyH RarpyskH; 6, 6 — BO3MOXKHbBIE CXEMEI Das3NiOXeHHA HaTPY3KH,
I — nmepeKphITHE rajepeH, 2 — craHHHa TpaHCOOpTepa;

Po=n(qu + 2¢,) Cos a ;

Harpy3kKkd Ha OABRY CTOHKY CTaHHHBI TpaHcClOpTepa’

Py I ‘ Py !
Prpog =~ tga; P =—""*sina;
P{}Io ’ Pozo
Py — - P = COoS O

7 2cosa’ P 2

4.8. B npuMblKaHuSIX rajieped K neperpy3ouyHbiM y3JaaM H 3JaHUSAM
pH HaJWYUM mepenaza BHICOT, HaATPY3KH OT CHera ¥ IPOH3IBOACTBEH-
HOH TBIIM CTeNYyeT TIPHHHMAThL OJHOBPEMEHHO MAeHCTBYIOIIMMH M pPaclio-
JOXKEHHBIMH Ha IJIOIIAJH KBajapaTa ¢O CTOPOHOH, PaBHOH UIHPHHe ra-

Jeper, ¢ KO3p(PHINEHTOM Iepexofla OT BeCa CHEroBOro MOKpOBa 3eMJIH
K CHEerOBOH Harpyske Ha noxpsitie C=2.

Tpeb6osannsa raasul CHull II-91-77 oTHocATca K rajepesM MIHpH-
HOHl A0 6 M BkJIOUHTeNbHO. I1pH HIMpUHe ranepen CBHIIe 6 M Harpysxa
npuHEMaetrca no rjaape CHull no HarpysxaM u BO3AEACTBHSM.

4.9. IlponospHble HarpyskH, epepamoliyecss OT JeHTOYHHX TpPaHC-
IIOPTEePOB, BHIBHIBAIOTCA PA3HOCTBIO CHJ CONPOTHBJACHHS POJIMKOB TPaHC-
MmopTepa H CHJ HHEPUHH BpalleHHS POJIHKOB.

4.10. BesvyuHa NpoaoJbHBIX HArpys3oOK Tp, BHISBIBAEMBIX pPa3HOCTHIO
CHJI CONPOTHBJIEHHS DOJHKOB TPAHCHOpTEpa, onpepenseTcsd 1Mo HNpHJa. D
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MO0 HCXOAHLIM MaHHHIM, OPHHHMAaeMbIM N0 TEXHOJOrHYeCKOMYy 3aLaHHIO;
Harpy3kH HampapJeHB [0 XOAY IDY30BOH BETBH JEHTH TpPaHCIOpTepa.

4.11. TIpoacapHule Harpys3KH T,, BbI3BIBA€MEEe PA3HOCTBLIO CHJ HHep-
IHH BpameHdst paOoudX M XOJAOCTHIN DOJHKOB, NepegaloTcs Ha mupo-
JeTHOe CTpOcHHe rajeped B TepHOA nycka TpaHcnoprepa  BeanunHa
BX Onpefeaserca 0o IPHA © N0 HWCYOAHLIM JaHHBLIM, TNpPHBEIEHHHM B
TeXHOJOTHUSCKOM 33 1aHHH

(108K pBIMILE em?ﬁ\
peu

Puc 27 CxeMa Harpysok OT TPaHCIoOpTepa Ha BLINYKJIOM KPHBOJHHEH-
HOM Yy4YacTKe

4.12 CymMMapH8s Harpysxa Ha KaXpabli MeTp MJHHBI OT CHA Tpe-
HHS1 H HHEPUHM BpALL&aIOUIHXCH POJIMKOB, BO3HUKAWOUIHX B HePHOM NycC-
Ka FpYXKEHOrO TpaHCHuopTepa, HamnpasJeHa Mo XOAV T'Py30BOH BEeTBH H
BHIUACHAALTCH 1O (QOpMYyJae

fllax

Kosdbdbuiiaur 1,5 yUHTHBAST YyBe/HYycHHe CHJA TDPERHA [IpH TYyCKe
TpaHcnopTepa

413 DSxcTpeHHBle ABapHiiHble Harpy3kd BO3SHHKAIOT INpH oOphIBe
HJIH 3aKAHHHBALEH JEeHTH B Npejetax raJjeped, JTH HArpy3kKH Hepe-
MAXOTCS Ha CTaHHHY TpaHCAopTepa H 4Yepes Hee Ha NpoJeTHOE CTpoe-
HHe H OIIODLI raJjepen. JKCTPeHHHE aBapHAHble HATPY3KH MOXHO YUH-
TBIBATb K&K CTATHUCCKHE

4.14, Harpyska, BO3HHUKAIOW{ad 07T 3aKIHHUBAHHA JEHTH, Hampas-
JeHa BJoJb OCH TpaHCHoprepa B JIOOYI CTOPOHY.

Harpyska, BoaHHKaiomiaad npu 00OphiBe JeHTH, TepefaeTca Ha rae-
peid Kak B NpoAOJbHOM, TaK H B MNonepeuHoM (B BEPTHKAJbHOH MJIOC-
KOCTH) HamnpaBjaedud. [lpogoabHas liarpy3ka MoKeT ObITb HampaBJieHa
B JIIOOYIO CTOPOHY 110 OCH raJiepen.

[lonepeydas HarpysKa HanpasJjeHa AJf TPaHCIOPTEPOB:
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He OGOPYXOBSHHBIX  YJ4BJHBAIOILHM  YCTPOHCTBOM ~— HOPMAJIbHO
JeHTe BBepX;

000pyAOBaHHBIX YAaBIHBAIOIIHM YCTPOHCTBOM ~— HOPDMAaJlpHO JIeHTe
BHH3

JTH HArPY3KH HpPHKJAJBIBRIOTCS BMECTO Harpya3ok, AeHCTBYIOLIHX
Ha TpaHCNOpTep TMPH 3KCOJyaTaHHH.

PacueTHble BeJHYHHBL HAarPy30K, BO3HUKAIOIIHX I[IPH 3aKJHHHBA-
HHH H OOpBIBe JIHTHI, OHNpeNensioTCd NO NpHJ. 7 N0 AAHHHM, [OPHBe-
ACHHEBIM B TeXHOJOMHYECKOM 3aJaHuH.

4.15. Knaccubpukauus Harpys3ok B cooTseTcTBHY ¢ raaBofi  CHull
MG HArpy3KaM H BO3JeHCTBUAM MNpHBeAeHa B Taba 2

TaGdnanuua 2

Khaaccuduxauna Harpysok HaumeHoBanue HarpysokK

N

liocTosiHHBIE Ot co6CTBEeHHOrO Beca CTPOHTENbHBIX KOH-
CTPYKIUUH raJjepei

BpeMmennble quHute bHble OT Beca CTAHUHBI ¥ POJHKOONOP TPaAHCIOP-
repa
OT Beca JICHTHI M TPaHCHOPTHPYEMOTO Ma-
TepHana
OT Beca cereli H UHPOMBIILICHHBIA [POBO-
10K

IIpogonbibie nHArpysky. Bui3hiBaeMHe pas-
HOCTBIO CHJA CONPOTHBJECHHS POJIMKOB Tpal-
crioprepa

OT Beca OTJIOXEHHH NPOU3BOICTBEHHEOI Ibi-
JiH

KpaTkoBpeMeHiibie OT Beca TpocHiny, JIOJCH U Jertaneud

OT Beca CHEroBoro MNoKposa

OT nmoapecHoro TPaHCHOPTa

[IpofoabHast HarpyskKa, BHI3BIBAeMas pas-
HOCTBIO CHJI MHEPIHH BPAIaIIHXCH POJN-
KOB

BeTposnie

[Ipososnbiible HATPY3KI, BHI3BIBAEMblE TEM-
nMepaTypHBIMH  KJHMaTIUECKHMH BO3Jel-

CTBHSMH *,

Ocobnie Apapufiubie (3KCTpeHHBIC),  BbI3biBaeMbule
oOpBIBOM MJIH 3aKJHHIBAHIEM JEHTH TPaH-
crnopTepa

4.16, JlnHaMnyeckue Harpy3K# Ha raJjepeio BO3HUKAIOT OT:

aucBasanca BpAINAONIAXCS MACC POJIMKOB BepXHeHd H HHXKHEM BeT-
BeH JIeHTH;

pagHaibHOro OHeHHs (reOMETPHYECKOH HEyPaBHOBELICHHOCTH  pPO-
AHKOB), Bbi3BIBAIOIErQ IMONepeudble KoJeOaHUA BeTBEH JIGHTHI H TPAHC-
IOPTHPYEMOro rpysa,

yAapoB JieHTH 1o palouuM pOJHKaM, BHI3BAHHBIX TPAHCIOPTUPOR-
KONl THKeJAbIX KPYIHOKYCKOBLIX I'PY30B

JuygaMyueckHe Harpyskd onpeelsiorcs mo UpHA. 8.

B cayuae OTCYTCTBHSI JMAHHBIX B 3aJaHHH, HAPDY3KH MOryr OHIThb
cHpele’eHbl B COOTBETCTBHY € HPHIOKEHHeM, € y4eToM TpeDOBaHHA, H3-

JOXeHHBX B 1. D.21 wactoauero Pykosoncrra,



5. PACYET
CTPOUTEJIbHBIX KOHCTPYKU UM

o 1. Pacuer cTpoHTeJbHLIX KOHCTPYKHOHII rajepelt pekOMEHAYCTCH
NPOH3BOJUTL B CJeAVIOUleH MNOCAEI0BaTeJbHOCTH

BHIOOpP pacyeTHOH CXeMBbl;

ONpeJe/ieHHe CTAaTHYECKHX HArpy30K OT aTMoc(epHBIX BO3JcHCTBHI,
COOCTBEHHOI'0 Beca KOHCTPYKHHH, CTaTHYeCKHX TeXHOJIOTHUECKHX Ha-
I'PY30K;

pacyeT H NOAOOD 3JIEMEHTOB OTPaXKAAIOWHUX KOHCTPYKHHH CTeH, MO-
KPHITHH H TepeKpHITHU,

COCTaBJleHHEe PACieTHBIX COYCTAHIH CTAaTHYECKHX HArpy3ok A/
HeCYIHX KOHCTDYKIIHH;

CTATHYECKHH pacdeT NonepeyHulx 0ajoK MOKPHITHS, NEPEKPLITHH W
(epM NPOJTETHOTO CTPOCHHUS,

MpeiBAPDHTENbHBIH 1TOA00p CeueHHH TNomepeuyHbXx 0ajiok U 3JeMeH-
TOB (epM MNpPOJETHOI'O CTPOCHHUS Ha CTaTHYECKHe HarpyskKH,

_ OmpeJe/icHHe JHHAMHYECKHX XapakKTePHCTHK IpOJIeTHBIX  CTpOe-
HUH,

IIPOBEpPKa  BO3MOXKHOCTH  pe€30HAHCA KOHCTPYKIHH  IIPOJETHOro
CTPOCHHS H TDHHATHE MEP C LeJbI0 BHIXQJAA H3 pe3oHaHca (H3MeHeHHe
JUIMHBI IpOJeTa, AHaMeTpa pOJIMKOB TPAHCIOPTEPa, CKOPOCTH JIeHTH
H 0p.),

OHNpeleyeHHe AWHAMHYECKHX BepTHKAJLHBIX (HOPMAaJbHEIX) Harpy-
30K (B cJiyyae HeoOXOJMMOCTH yuYeTa JHHAMHUYECKHUX HArPy30K);

onpejneseHHe AUHAMHUECKHX VCHJIHH B CeYeHHAX MoOIepedyHHX O6a3-
JIOK ITOKPBITHA, MEPEKPHITHA H B 3jleMeHTax (pepM NpPoJeTHOro CTPOeHHH;

OKOHYATEAbHLIN noab0p cedeHHH 0asioK MOKPHITHS H NHEPEKPBLITHSI U
3J1eMeHTOB depM NPOJETHOTO CTPOeHHA C yYeTOM JHHAMHYECKHX YCH-
JIHH;

COCTaBJIeHHe DPACYETHHIX COUETAHHH HArpy30K HAJd HENOJBHKHLIX ¥
HIapHHPHBEIX OIOP TaJepeH ¢ YYeTOM CTATHYECKHX Harpysox,

nopbop ceueHHH 3JIEMEHTOB H pacyeT KpeNJieHHH NPOJIeTHLIX CTpoe-

HHH Ha ONopax raJjepem.

Pacuer ocHOBaHuH H dyHAAMEeHTOB NOJ ONOPHI raJepeH.
5.2. B cayuae kKorga B KauecTBe OrpaXacHHd TIOKPLITHA NPHUMEHd-

ercsi Npo¢dHIHPOBAKHBIA HACTHJ, €ro pacyeT HALJECKHUT IPOHU3BOAUTH
o Hepa3pesHo#l cxeme. B HakgOHHBIX rajepesax HeOOXOAHMO YUYHUTHIBATD
NPOAOJbHOE pacTATHBAIOIlee YCHJHE B HaCTHJIe, paBHOe CyMMe CKaTHRIX
COCTABJAIINHX B [Opejesax MpoJera

5.3. CraJbHble KOHCTPYKLHH NPOJETHOIO CTPOeHHd raJjepeu pac-
YJeHAIOTCA Ha JBe CHCTeMBbI — IONEpeuYHyio M npoaodabHyr. Paborta
Ka)XJoH H3 3THX CHCTeM I[0J Harpy3KOd IpHHHMAETCA HE3aBHCHMOM.

5.4. B HakJiOHHHX raJepesix 6aJKH HOKDBHITHS X IepeKpPHITHA pac-
CUHTHLIBAIGTCA Ha HarpysKH, AEACTBYIOIIHE B IVIOCKOCTH H H3 IIJIOCKO-
CTH, H OCEBYIO CHJIY KaK 3JieMeHTHl TODH3OHTaJbHOH ¢epMEH. B KOHCT-
DYKLHSIX INEpeKpPHITHS HJAH TOKPHITHS, BHIIIOJHEHHHX H3 Xene300eToH-
HHIX IIJIMT, HATPY3KH OT CKAaTHOH COCTaBJAIOIIEH nepeAaloTcss Ha OalKy
TOJIBKO OT COOGCTBEHHOTO Beca Xeje300eTOHHBIX NJHT 0e3 yuyera XKeJe-
300eTonHoro aucka. CraTHble COCTaBASOIHe OT BCeX OCTaNbHBIX Ha-
rpy30K, NPHJIOKEHHBX K MNepPeKpHITHIO HJIH MOKPHITHIO, BOCIPHHHMAIOTCH

Kene300eTOHHBIM JHCKOM H TepelalnTcs Ha nosca ¢epm.
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.H(mfiop ceueHHi 0aJiok IIPOH3BOLUTCSA CACAVIOUIHM aﬁpaaumz Ha
H3THOAIOUHA MOMEHT OT CKATHBIX COCTABJSIOIMIHX IIPOBEPSETCA TOJAbLKO
BEpXHMH mosc OankH, Ha u3ruGaromufi MOMEHT OT HACPY30K B IIOC-
KOCTH OajJiIkH M OCeBYIO CHJy NpOBepfeTcd BCe CeueHHe. HanpsakeHHns
0T HarpysoK B IVIOCKOCTH H H3 ILJIOCKOCTH B BepxHeM 1o0sice 0anok -
CYMMHDPYeTCH.

5.5, O6mas ycTo#MHBOCTL Ga/IOK MePEeKPHTHA H NMOKPHITHA HKOJIKHa
00eCTIeYHBATLCA MNPHKpENnJeHHeM K HX BepXHeMy NOsicy CGOpHHIX xXKe-
71€300€TOHHHX NJIHT, NPOPHIHPOBAHHOTO HACTHAA HJAH JAPYrHM CIO-
coOOM.

9.6. PepMa MNOPOJETHOTO CTPOSHHA JOJKHA DaCCUHTHIBATBHCH Ha
BePTHKAJIbHHE Y3JI0BBIE HAT'PY3KH KaK paspe3Has CBoOGOAHO omepras
KOHCTDYKHHA B MNPEANONONKeHHH UIAapHHPHOrO CONPAXKEHHS B  y3Jax.

JKecTkHe coeHHEHUS 3JEeMEHTOB B y3Jax HeoOXOAHMO YUYHTHIBATH
MpH HeBBINOJHEHHH YCJAOBHH, npuBefeHHHX B ryiaBe CHuIl no npoekrtn-
DOBaHHIO CTAJBHBIX KOHCTPYKIHH.

Ilpy yuere MAONOJIHHTEJLHBIX HanNpsAxkKeHHHA OT KEeCTKOCTH  Y3J0B
KO3(PPHIHSHT YCAOBHA palboTHl 3JEMEHTOB IpHHHMAeTCs paBHeiM 1,2

5.7. PacueTHnie y3/710BEHEe HaArpy3KH Ha (epMy IPOJETHOTO CTPOeHHA
JOJIKHB BKJIOUaTh B celd:

NOCTOsIHKbIEe HOAZPY3KU OT:

COOCTBeHHOrO Beca ¢depM;

COOCTBEHHOIQ BeCa HOKPHITHA,

COOCTBEHHOTO BeCa NepeKpLITHd,

COOCTBEHHOIrO BeCa CTEHOBOIO OTPa)kKJeHHd,

BPEeMEHHBle KPATKOBPEMEHHbBLE:

MoJIe3Hasl HArpy3Ka Ha HepeKpHITHE, CHeroBas Harpy3Ka U Mblab Ha
IOKDLITHE,

BeTpOB2s Harpyska (IJisi HeOTanJiHBaeMLiX raJjeped ¢ ABYCKaTHOH
KPOBJIeH);

8pemMeHHble OAUTEAbHbLE:

TEXHOJIOTHUECKHE Harpys3kd OT TpaHcnoprepos. Onpependlores ¢

yueToM 11 4 5. Hacrosimero PyKOBOACTBA.
PacuetHass cxemMa (epM ¢ y3/J0BHIMH Harpy3kaMu IpHBejeHa Ha

puc 28

5.8. Ilpu crarudeckom pacueTe PepM HeoOXOAHMO YUHTHIBATH HOP-
MaJbHble YCHJIMS B CTepXKHsiXx ¢depM H H3rudawlide MOMEHTBHl, BO3HH-
KAalOIIHE B OTAEJbHBIX CTEePXKHAX (epM.

HopmasbHble YCHJHA ONpeAeNArOTCaA OT:

BepTHKAJIbHBEIX Harpysox BO BCeX 3JieMeHTax (epm,

nonepedHoll BeTPOBOH HarpyskH B Inoscax ©¢epw,

IpOJOJMbHOK BETPOBOH Harpy3KH B HHIKHHX To0sCax ¢epM;

NpPOAOJbHEIX HAarpy30K OT TPAHCIOPTEPOB, B TOM HHCJe H aBapHH-
HEIX,

IPOJNOJBbHBIX CHJI, BO3HHKAWIUHX B pe3yJjbTaTe TEMNEpPaTypHBIX He-
dopMaluil rajepeH.

HMarubaimoumige MOMEHTH OUNDeALNIIOTCA:

a) NPH PacCHo/IOKEHWH TPAHCIOPTEpOB MO HH3Y (epM:

AJs1 PAAOBHIX CTOEK (epM OT BETPOBOH HarpysKH;

IJIs1 ONODHBIX CTOeK (pepM Kak 3JeMeHTOB OINOPHOH DaMbl OT BET-
pOBOH H JPYrHX HArpysok, puc. 29;

0) He3aBHCHMO OT pacnoJoKEHHA TPaHCIOPTEPOB:

JJIsT ONOPHOro packoca M KpaHHEH naHeJH HHXKHEro mosca OT 3KC-
LeHTPHYHOTO INPHJIOXKEHHS BEPTHKAJbHOTO OMOPHOrO AaBJeHHs (PEepMEL
OpH BeJHYHHEe 3KCIEHTPHCHTETa, pPaBHOr0 1 cM, FOPH3OHTAJbHON peax-
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A BeTBH ONOPbl (Kak CTOMKH C ilapHAPHBIMA KOHUAMH), BO3HHKA1O-
mell Ipd pasHBIX ONOPHBIX PEAKUHAX ABYX CMEXHHX (epM,

AT MOfCOB (PepM OT IKCUEHTPHUYHOTO IMPHJAOKEHHA CKaTHBIX Ha-
rpy30xk 0aJ0K NOKPHITHA W UepeKpuiTiid, TIPH HAJNHYHH IKCUEHTPHCHTe-
TOB, IIpH H3MEeHEHHH CeuyeHHA Hosica H OT BHEY3J0BOrO INPHJAOKCHHA Ha-

TPY3KH.

Pre. 28. PacuetHbie cxeMH ¢epM NPOJIETHOTO CTPOEHHS
Q@ — KOHCOJIbHaSA depMa ¢ AAKHOH KOHCOAH Ho 6 M; 6 — pugoBas depma
(P’ y pH HanpaejaeHbl BepTHKANBHO)

59, Ilpn pacrnonoxKeHud TpaHCHOpTEpPa MO HH3Y (ePMbl YCHIHSI B
CBA3AX 1O BepPXHHUM nusicaM (epM onpegensioTes OT BETPOBHIX Harpy-
30K YCHJHS B TAXAaX ONPEZeasiOTCH OT CKAaTHHIX COCTABJSIOUIHX BCEX
HACPY30K Ha NOKPHITHE B 3aBUCHMOCTH OT PacueTHOH c¢xeMu §anok
mokpeiTiia. llpu nonbope ceuyeHHd CBI3H PEKOMeHAyeTCs NoxOHUpaTh Kak
I CXKAThIX 3JIeMeHTOB,

YCeuausl B CBA3SAX II0 HHXKHIX nosicam  (epMm  ONpeAeJsdOTCS  OT
BETPOBLiA HAIPY30K H OT CKATHHIX COCTABJAAKOILNMX BCeX HArpysok Ha
MepeKPHTHH B 3aBHCHMOCTH OT pacCueTHOH cxeMbl 0a/J0oK MepPeKpHTHA H
cesizeit Ilpu noplCope ceteHHH cBA3H peKOMEHAYeTCA NPHHHMATh pac-
TAHYTHIMH, KDOMe ONODHHX 3JIeMeHTOB NpH CBs3dX 1o puc, 16, koro-
pbple TIDUHIMAITCS CIKaThIMH,

510 TIlpu pecnosoxenud TPAHCHOPTEPOB N0 BepXy (epM yCHIHA
B CBA3SIX IO BepXHHUM [OSCaM OIpeJelIsIOTCS OT BETPOBHIX Harpysok

28



H OT CKATHBHIX COCTaBJSIOIIHUX BCceXx HArpys3oK Ha AepeKpHTHu B 3apH-
CHMOCTH OT PacyeTHoit cXeMhul $aJOK NepeKpHiTHA H CBsA3EH.

5 11. OnopHule paMbl raJjeped pPaCcCYHTHLIBAIOTCS Ha YCHJHA OT BeT-
pDOBBIX Harpy3oK H HAarpy3ok Ha TOKDHTHA.

[ipu pacuere puressi pamsl ueoOXOAMMO YYHTHIBATD CKATHHIE CO-
CTABJASAIOIMHe HATDY3KH HA BepXHHH HOAC PHIEHA.

A B T
W ?fef heg
L8/2 | 82 |

d|

Puc. 29. [lonepeunas onopnag pama

a -— KOHCTPYKTHBHast cXeMma; O — pacueTHas cxXeMa B NJAOCKOCTH paMbi; 8 - pac-

qeTHasg CcxeMa H3 DJAOCKOCTH paMel; I — onopa; 2 — depma; 3 — cToliKka ONODHOM

paMbi, 4-— purens paMbl; § — Caaka nNepeKpuLiTHH; 6 — CTEHOBLIe Hauenu: 7 —
c60pHHEEe XKee300eTOHHLIe NAHTH

PacueTHy® cxeMy ONOpHOH paMel cM. Ha pHc. 29.

5.12, Iliaockas wapHHpHas oropa pPacCYHTHIBAeTCs Ha HACPY3KH:

BepTHKANAbHOE [aBJjeHHe @epM HPOJETHOro CTPOeHud;

BePTHKAJLHAA peakuHa 06aloK HOepekphiTHs, [IPUXOAAINUXCH He-
MOCPEJACTBEHHO Ha ONopy; L

peaklHA TODH3OHTAJbHLIX CBA3E€BLIX (epM OT BeTPOBOH Harpys3kH
Ha [POJIETHOE CTPOEHHe, IIPHJIOMKEHHAS Bhillle OTMETKH BepXa KOJOHHLI,

BeTPOBASA, NPHACKeHHAH HENOCPeACTBEHHO K OHOPL.

513. llpn nmogbope ceueHu#t BeTBeH OmMOpHl AOJAXKHHL OBITH pac-
CMOTpeHB! CAeAVIOUHe KOMOHHAUWY VCUIHHA:

MaKCHUMaJbHOe HOPMaJIbHOE VCHJHE OT BCeX HAarpysoK ¢ V4eTOM
MOMEHT&, BO3HHKAIOLLIEr0 OT pPAa3HOCTH ONOPHLIX MJAaBJeHHH NPHMBIKAIo-
X epM DpoJeTBHX CTPOeHHR (NpH pasHuXx npojerax depm);

MAKCUMaJIbHEH H3rubalmuid MOMeHT, OmpejensieMblf IpU OTCYT-
TBHH BpeMEHHBbIA HArpy30K B MeHbIIeM HJH paBHOM OpoJeTe H COOT-
BETCTBYIOULHE eMy HODMaJbHble YCH/AHSI Ha BeTBb KOJOHHLL.

KpoMme moOMeHTa, AeHCTBYIOLUEro H2 BeTBL ONGPH BAOJR OCH raje-
ped NpH SKCUSHTPHYHOM NpHKpeneHun OaJOK NEPEKPHITHA K OroJOBKY
BeTBH, YUHTHIBAeTCS MOMEHT, ASHCTBYIOLHUH NOUEPeK OCH raJjiepen
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0.14. PacuerHpie AMHHEI BeTBeHl NJOCKUX OHOp NPH NPOBePKe YCTOf-
YHROCTH NIPHHHMAKTCA PaBHBIMH:

B INPOXOJBHOM HanpaBJeHHH  (OTHOCHTEJNBHQ OCH rajepen) —
BBICOTE ONOPH OT HU3a 6a3nl A0 OCH HHXKHEro nosica gepM™ul;

B nONepe4yHOM HANPaBJeHHH (B TIJIOCKOCTH ONOpPH) -— PacCTOAHHIO
MeXIy IeHTpaMH Y3J0B CBf3ei.

IIp srom poaxkHa OhiTh HpoBepeHa oOUias YCTOHYHBOCTL OLOPHI
B LIEJIOM KaK COCTaBHOI'O CTepXKHs, 3allleMJeHHOro B <¢yHAaMeHTe H
CBOOOIHOrO moOBEpXY.

Ilonepeuynsie cMeleHHA OCH raJjepeH He AOMXHH TNpeBLINATH /o0
BLICOTHL OIIOPHI,

5.15 Packocbl pelIeTKH ONOPHI PACCUHMTHIBAIOTCSA KaK CXKAaTOpacTH-
HyThle CTEPKHH Ha YCHJIHA OT BE€TPOBOH Harpys3kH ¢ OJHOBPEeMeHHLIM
YUYETOM YCHJHH, BO3HHKAIOMIUX OT 00:KaTHA BETRBEH.

[Ipy pomOuuYecKOH H TpPeyroJbHOH pelleTKax B BepXHeH IMaHeJH
CBfI3eH JOJIKHBI OLITh JONOJHHTEJBHO OIpeAeseHBl YCUJAHS OT TOPH-
30HTaJbHBIX OIIOPHBIX peakKUHH (pacmopa) mnoHepeyHLIX OMOPHHX paM
OT BEPTHKAJbHBIX HArpy3ok I'uHOKOCTL 3/IeMEHTOB pelieTKH He JOJKHa
npesniiiate 150.

5.16. HencaBu:kHasd (aHKepHasi) oOloOpa pacCUUTHIBACTCH Ha BepTH-
KaJbHble H TOPH30HTAaJIbHbBle HAarpy3kd B 000dX HamnpasJeHHSIX.

3.17. Beanuuuta cyMMapHO# npoponbBOil  Harpy2ku (ZPapop), TC,
Ha HENOABHKHYIO ONOPY oOfipejenaserca No gopmyJe

i
Z Pripog = Wnpop 2 Ppon +2 ngﬂn , (9)
i

rie W spom — CymMMapHas NPoOROJbHAsi BETPOBast HArpy3kKa Ha OIOPY;
2P pon — CYMMapHas HarpysKa Ha ONOPY OT TeMNepaTypHHIX mepe-
MellleHHH [POJIETHOTO CTPOEHU TAaJIEpPEH,
ZP P — TO XKe, OT TPAHCTIOPTEPOB;
Woupor = 0,2 Wyaon, rie Wonon — noJiHaA nonepeuHasg BeTpoBasd Ha-

rpy3ka Ha TeMmoepaTtypHbH OJIOK, NPpUXOJAALIMACA Ha OAHY
HeNOABHIKHYIO OIODY.

e

g !

A SAEI

D Prm=m Y (6)
] ]

rae A — BeJHUMHA NepeMeleHrusl KaXJ0H IJIOCKOH ONOphl B IPOJ0JBHOM
HanpasJaenuy, M. A =i0,001 L.,

L, — paccTosiHue OT IJIOCKOH OHOPH A0 HEMOIBUXKHOH, CM;

B (GopMmyJie AJS ONpeAeseHHS A yuTeHH NepemellleHHss ¢epM OT
BeDTHKAJbHOH HAarpy3KH,
rae A — BHICOTa IWIOCKOH OIOPHI, CM;

E — Moxyab ynpyrocTd CTaju, KrefcMm?;

m — xo3(pdhHIHeHT YCI0BHA paborsl, paBHbIH 0,5.

[Ipu BbicoTe nJuockux omnop f/<{14 M parpy3kd OT TeMIepaTypHHX

e n
mepeMellierdil IUIOCKMX OIOp P T o, He ONPEeAeisiioTCs, TaK Kak OMOpHI,

HMeliie LEeHTPHPYIOULYIO NJaHKy B HHUXKHeM y3Je, cBOOOAHO MOBOpa-
YHBAIOTCS, He BLI3LIBAS YCHJUH B NPOJETHOM CTPOECHHH.

[IpogoapHEie HaIPY3KH OT TpPAHCIIOPTepOB Ha | M — T onpenens-
IoTCA 110 YKa3aHusaM pasA. 4 Hactosniero PyKoBoACTBa
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Harpyska Ha HENOABHXKHYIO OHOPY olpelenserca no QopMyne

™
PP =T,

rie L — nJuHA TeMNIepaTypHOro 6/0Ka, NPHXOASALIEroCcst Ha OJHY HEMNoJ-

BUXHYIO OTIOPY, M.

5.18. Tlpn npoBepke Hecyliell CnOCOOHOCTH  ac6GeCTOLEMEHTHBIX
caMOHeCYyIHX orpa;Kaanumux
06070UeK cXeMbl HarpysoK Ha HHX 4/
npHHUMaloTca nmo puc. 30.

5.19. Baxue#inieil nHHaMHUe-
CKOH XapaKTepHCTHKOH NPOJIETHO-
ro CTPOeHHs rajiepel #ABJfAETCS
yacToTa COOCTBEHHBIX IONepey-
uelx kKogaebanuii, Ilpm auHaMuye-
CKHX pacueTax ralleped MOXHO
VUUTHIBATh TOJIBKO TEPBYIO YaCTO-
Ty coOCTBeHHBIX KoJebanuin (O),
1/c, cpenHee BepOATHOE 3HAUYECHHE 5)
KOTOPOil MOxXeT OBIThE Onpenene-
Ho no dopmyiJe

TN TR (=0, 8

e:‘:aT R{]P{} ’ (7)

rae o — Koath@uiueir, IpHHH-

MaeMblil PaBHBIM. -
AJS Tajeped ¢ pacmoJo- 0,6
XKeHHeM  TpaHCHopTepa ' 06
no HH3y depM 9, a no Z | 27T
BepXy depm — 10.,5; 1 7/

B — koathpnnnenT, npuHHMa-
eMblH pPA4BHBIM €IHHHIE

MpH  pacidcre CpEAHEro  Pye, 30. CxeMa HArpy3oK Ha CaMo-

NPOJETHOIO CTPOCHHA H Hecyilie 000NOUKH-OIpaAXKAeHUSA
0 HOMOTrpaMMme HAa PHC.  , _ cuyerosam Harpyska: 6 — peTpobas
31 — kpaliHero nmpoJier- Harpyska

HOT0 CTPOEHHUA C KOH-

COJILIO;

Py — pacuerHbllf Bec MpPOJETHOrO CTPOEHHA CO BCEMH HAIPY3KaMH,
HMEIOUIHMH Maccy, 3a HCKJIIOYeHHeM Harpys3okK OT TOJINB, MPO-
CHUTH U JleTasied, Kre/cm:
P* — pacuerHblii Bec IIPOJETHOrO CTPOEHHSI CO BCEMH BPEMEHHHMY Ha-
rpy3kamMu, obaagaloliuMy Maccoll, KrefeMm;
Ry, £ — pacuerHoe couporuBieHnde U MOAYJb VIPYTOCTH MaTepuasa IlIo-
ICOB I'JIaBHBIX (hepM, Krcfem?;
h, | — pacuerHas BbICOTa H AJHHA NIPOJETa I1aBHLIX PepM, M.
5.20. Buinyxjaennas Kpyropas uacroTa Kojae0aHHg raJjepeu onpe-
peasercss o dQopMyJaM:
20 20

, Qg = ,
dp T dg (8)

rae V — cKopocTb ABMIKEHHA JIEHTH TpaHCHopTepa, cMm/c,
dp, dx — nuamerp pabouero H XOJOCTOTO POJHKA, CM.

521. IIpoBepky npOYHOCTH CTPOHTENbHBIX KOHCTPYKUHHA raJjepes
OT BO3JEHCEBHS AHHAMHUYECKHX HArPy30K MOXKHO He NPOHU3BOAHTBH, eCJH
BLINOAHAIOTCA CJeAVIOUIHe YCJOBHSA;

Wp =
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0,80 > o, >1,20; (9)
0,80 > w0, >1,20.

5.22 Bausuue BO3JEHACTBHS INHHAMAYECKUX HAapY30K JNOHYCKaeTcH

YYUTHIBATE TOJMBKO BBeReHWeM KoapduureHTA AUHAMEYHOCTE K Macee
TPAHCNOpTEpP2 C TIPY3OM B CASAYIOUIMX CAydasx:
a) IpH BLIIOJIHEHHH yCIOBHS 9,

6) nns mposeToB craabHHX HeCYMUX KOHCTPYKLAR 20 12 M BKAIO-
JUTENbHO;

KO0 pouyuenwmjs

L0 0.8 08 a3 0,24
. 1y Iuifi i”l‘l
ge ¢r 2 LY 04 G5 045 0,7 08 89 140
o g om g L)

Pyc. 31. HoMorpamma s onpeaenedua xozbpduuueura f
L w — JAJMHHA KOHCOJIH TNaBHOH (hepMbl, M, [ — mpouer depML!

B) Aa4% XKesne300eTOHHBIX H JAePEeBAHHHIX HEeCYUIHX KOHCTPYKIKA.

BejiydHa Ko3(p(HIIHEHTA AHHAMHYHOCTH NpPHHYMAETCA  PAaBHOIM:
1,2 —npu TPAHCNIOPTHPOBAHHU  MEJIKOKYCKOBBIX IPy30B; 1,3 —1pyu
TPAaHCNIIOPTAPOBAHHMA TPY30B TIpH KPYNHOCTH KYCKOB 10O peGpy Oogee
200 MM,

5.23. Ecax BBIIOAHUTE YyeaoBue (9) HEBO3MOXKEO MOCPEACTBOM
H3IMeHeHHss M3ruOHOH XKeCcTKOCTH IpoJeTHoro crpoedus (6es cyuiecT-

BeHHOI'0 YBEJHYEHHA pacxona MartepHana), HeOOXOJAHMO BHIIOJHATH
NPOBEPKY I[IPOYHOCTH HeCYLINX KOHCTPYKUIHA raJjeped ¢ YyeToM : RAHHA-
MUYeCKHX Bo3ldedAcTsuit., Ilpw pacnmonoxXeHHm TpaHCIOpTepa 110 HH3Y
depM yueT AMHAMHMYECKOrO BO3AeHCTBHS BLINOJHATL NO NpHIL 8.

[Tpy pacnonoxesH®y TpaHChHopTepa HO Bepxy depm yder ARHAME-
HeCKOTO BO3JEHCTBUA NPOU3IBRONUTCHA HNOCPEACTBOM pPACUICHEHHH NPOJIET-
HOro CTPOEHHSl Ha OTAeJbHHe HeCylide 3J¢MeHTH, KOTODHE IIpPOBEpi-
10TCsl cornacHo VIHCTPYKUHE IO pacdeTy HeCYHIMX KOHCTPYKIKHHA Npo-
MBIIIJIEHHRX 3JaEHH H COODYXEHWH Ha JWHAMHYeCKHe HArpy3KH.



ITPHJIOKEHHE 1

NPHUMEPHI PEIHEHHA TAJIEPER C PA3J/IHYHBIMH
KOHCTPYKTHUBHBIMH CXEMAMH

1. Tunosas cepua HC-01-15 (suoycku I, II, 11, TV, V, VI)
«OrTamnuBaeMble TPAHCIOPTEpPHBIe rajneped npojeraMu 18, 24 u 30 My,
pa3paboTaHa IPUMEHHTEJbHO K YCJAOBHAM CTPOHTeNLCTBA B KJAHMarHye-
CKHMX padHOHax C pacueTHOR 3uMHeHl teMuepatypoil MHHyc 40° u Brolie H
BeJIMUHHAMH CKOPOCTHOrQ Hamopa BeTpa H CHerOBOrO IIOKPOBa, YyCTa-
HOBJEHHHX JJidA 111 reorpagprueckoro painoua.

KOHCTPYKHIUH rajeped He pacCudTaHB Ha UDUMEHeHWe B panoHax
¢ NPOCAAOYHLIMH HJAH BEYHOMED3JNBIMH TI'PYHTaMH, a Takxke AJI TpaHC-
ODOPTHPOBAHUS TOPA4HX, NAPAIUMX U 0co00 arpecCHBHBIX MaTepHaJloB.
Boinyck VI cepHH paccunTaH Ha NpHMeHeHHe B pailOHaxX CTPOHUTEJLCTBA
C CeHCMHYHOCTBIO Bbilie 6 0annos.

KoHcTpyRUHU rasepeu:

Onopsl — cranphble. IlpoJieTHbie CTPOEHHsT — CTaJbHHE pelierya-
Thie CBapHbie Pepmui, npoderamu 18, 24 u 30 m.

[TepekpulTHA NPUHATHL H3 COOPHBIX JKene300eTOHHBIX IJIUT pasMe-
poM [,5X6 M.

CreHBE H3 VTeIJIEHHBIX maHesaell 2,46 M ¢ ITepeBSHHBIM KapKacoM,
OOUINTHIM BOJIHHCTHIMH acbecTOUeMeHTHBHIMH JUHCTaMH HJIH H3 Jerko-
OeTOHHEIX naHenen 1,2X0 M.

KpoBiis pyJoHHAs € 3allUTHBIM CJAOEM. Y TemauTesb — NeHO0eTOH.
Bo3MoOxKHO mnpuMeHeHHe APYrdx Oogaee 3PPEKTHBHBEIX YTENJIHTeded,

[Tonwl — u3 OGerona. Tupapousoasuus — xoJjoxsas  acdaasrosBasd
MacTHKa. YTenaurenb — NeHoOeTOH.

OKOHHEIe Tepell/IeTh — JepPeBsaHHEIE.

B rTabs. 1 npHBeneHH CXeMH H pa3Mepwl rajepen Qjsd OJAHOIO H
ABYX TPaHCHOPTEPOB.

Ha puc. 32 nszobpaxkens nonepeuHbie paspeshl raneped afdsi OJHOTO
H JBYX TpaHCHOPTEPOB.
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Puc. 32. [Tonepeunnle pa3pesnl ranepeit no cepuu MC-01-15
a — Aaa ofHOTO TpaRchopTepa; 6 — Ina ABYX TpPaHCHOPTEPOB

Ha puc. 33 n3obpaxen tacajn rajiepen.
Ha puc. 34 —mpoaoseHBlii pa3pes, Ha pHC. 3D — NIPHMEp pRUIEHHA
KapHH3HOTO Yy3Ja.
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CxeMbl H pasMephl raaepen

Jdnst oAHOTO TpaHCHOpTepa

radapum ansg YpobeHs Hu3a
NPOMEILUACHHEIX [ KOKCIMDYKYUU
npoelodox NTOKP6IMUS

!

Yppbers 0cHoBaHUS
crmoex xonbedepa

Yoobens Bepxa

WONLRDDCITIOHHBIX
KOHCITIDYKYC U
NeReXDOIMU |

fadapum ang
npuoopo b
OIMOnNAeHUS

s e —— e il ——

(BHYMPEHHUE 2DAHU
Lcme;x/ﬁcu CITO b HELY
pepm
Pazmepsl, MM
lnpuHa JieHT, MM | P ; 5 r P B
650 960 1040 000 | 3000 3600
N 800 | 700 1300 1000 | 3000 3600
1000 | 1000 1500 oo | 3600 4200
1200 l 840 1760 1000 | 3600 4200
) 1400 | o0 1960 1200 | 4200 4800
1600 | s 2180 200 | 4200 4800
2000 | 1400 2600 1400 | 5400 [ 6000

2. Tumomasa cepus 3 016-3 «OranauBaeMble TPAHCHOPTEPHHIE TraJe-
ped mpoJderoM 18, 24 u 30 M ¢ o0Jer4eHHLIMH OrpaKAAIOMHMU KOHCT-
DYKIMAMH» COLEpXKHT BHIYyCKH 1, 2, 3, 4, 5, 6 u paspaboraHa npuUMe-
HUTEAbHO K YCLOBHAM CTPOHTENLCTBa B KJAUMATHYECOKHX DpaHOHax ¢ pac-
JeTHBIMH 3HMHHMH TeMmIcpaTypamu Bbille H HHXe —40°C, a Tagkxe ¢
pacueTHON CeHCMHUYHOCTBIO 7, 8 u 9 06aJ0B H pacuyeTHBHIMH TeMIepary-
paMu —40°C #u BHIIE.

Koucrpyxuuu rajsepedi He paCCYHTAaREl Ha NPHMeHeHHe B paiioHax
C NPOCAAOUHLIMH WJH BEYHOMEP3JbIMH TPYHTAMH, a TaKxe A TPaHC-
NOPTHPOBAHHSA TOPAYHX, HAPAUIHX H 0co00 arpecCHBHREIX MaTepHaJtoB,

KOHCTpYEIIHH rajiepei?

Onops — cTaJIbHbIE.

[IponieTHble CTpOeHHY — CTaJbHBIE pelleTyaThle (QepMul ¢ mapa-
JeJbHBIMH moAcaMH mnpoderoMm 18, 24 u 30 M. Bricota ¢epMm njs Bcex
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Tadauma |
no cepuu UC-01-15

v e - -

JJIs ABYX TpaHCHOPTEPOB

— ——— — — Am—— - e it

B’

| ) Ypobere wusa
fabapum 0N FY—=——=—="""F_—__ — — [ 1& Tkosemagiquu
npomernesimeix | {1 IS | noxpsimui
npobpdox | o
X Y/ [ ‘o
| | \L | lg Ypobers ocnobarus
» l 5
faoapum 0ns —] | = T | S | crmoex xonbedepa
noudonal i | M —_E |_th 1 YaobeHe Bepxa
OmOnsERUSR '—1—1—— —  —
KENC300LITIOHHEIX
| 5000 JWAL 6 | £ | 5 A0 500 koncmpynyuu
- | € [18PBKD6ITIUA
B

[BHYMpeHHuE 2paHU CMEH]
OCU CIManbHoix @epH

PasmMmephl, MM

IHupuHa JeHT, | |
MM A B r 5’ A’ E B i
650--650 l 560 1040 1000 | 1040 | 560 ‘ 4200 | 4800 | 2040
800-4-800 I 700 1300 I 1400 | 1300 700 l 5400 ‘ 6000 | 2700
10004- 1000 | 1000 1500 i 1400 ‘ 1500 1500 | 6900 I 7000 l 2900
1200+ 1200 700 1750 l 1640 l 1760 1040 | 6900 I 7500 l 3400
140041400 640 1960 I 1640 | 1960 700 | 69300 ' 7500 i 3600
160041600 1216 2180 | 1620 | 2180 1210 l 8400 ‘ 9000 ‘ 3800
200042000 | 700 | 2600 ‘ 1800 | 2600 ‘ 700 ‘ 3400 i 9000 ‘ 4400
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Puc. 33. ®acan ranepeu no cepun MC-01-15
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MPONETOB NPHHATA OANHAKOBOH # paBHa 3 M (MexXny ofymiKaM¥ mnosc-

HBIX 'YI'OJIKOB).

B mOKpLITHH MPUHAT CTAJbHOH HPOPHIKPOBAHHBIA HACTHJIL.
[lepekpHiTHe razepeit 3anpoeKTUPOBAHO B JABYX BapHaHTax:
papuaHT I-—wu3 cOOpHBIX Keyie30OOETOHHBIX PeOPHCTHIX TIJIHT Pa3-

mepoM 0,53 M nio cepun I1K-01-88;

TN O

Puc. 34. IlpoaoJbHelil paspe3 raaepeu no cepuu MC-01-15

TH

-

‘V |

Puc. 35. KapuusHblfl y3eqa ranepen
no cepuu HC-01-15

papuadT [l —u3 cOopHBIX
3KeJ1e300eTOHHBIX peOpPHCTHIX
raur pasmepamu 1,22X3 n 1,0X
K3 M 00 deprexkaMm [JaHHOH ce-
PHH.

CTeHBl 3aNpOEKTHPOBAHH B
TpeX BapHaHTax:

| — ¥3 nmaHenen Ha AepeBsAH-
HOM Kapkace ¢ AByMsi OOIHBKa-
MH M3 KPYOHOPa3MEepHHIX MJIOCKUX
acOeCTOEeMEHTHBIX JHUCTOB;

Il — Tpexcnofianie, ¢ HOC-
JOUHBIM MOHTAaXXOM, ¢ NpHMEHe-
HueM  OOIIMBOK M3 CTaJBHOTO
NPOOUAHPOBAHHOIQ HACTHIA;,

[11 — TpexcnoiiHpie  CTAJb-
Hble MMaHeJu THIA  <CIHABHUUM.
YTenJiuTesb B IepBBIX JBYX Ba-
pUaHTax H3 MHHepaJOBATHHX
JKECTKHX IIJUT HA CHHTETHUECKOM
CBSI3VIOILEM.

KpoBag — pyaonnass ¢ 3a-
HWHTHBIM CjoeM. YTenauredb —
MHUHEDaJOBATHBIE XKECTKHE IJTHTH
Ha CHHTETHYECKOM CBSI3VIOLIEM.

Bo3MoxkHO npuMeHeHHe APYrHX OoJiee ad@eKTHBHHX yTemauTesett.

[Tonwl ~—H3 ©OetoHa. I'mappousoviguus — acannToBasgs  MAaCTHKA.
Yrenanrens — neBoGeTod. OKOHHBIe nepeIIeTsl —IepeBsIHHEe,

B Taba. 2 npHReAeHBl CXE€MH M pa3Mepnl rajgepeil JJad OMHOrO,

NABYX TPaHCIOPTEPOB.

Ha puc. 36 m3o6paxen nomnepeunbiii paspes raaeped JAas  ABYX

TPaHCIIOPTEPOB.

Ha puc. 37 navo msobpakenHe (acaga raseped, Ha pHC. 38 —

NPOAOJALHOrO paspesa.
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Tabauuwa 2
CxeMbl OTAnJAMBaeMbIX rajgepeid ¢ 06aeri€HHbIMA KOHCTPYKIMAMU

Ha 00u+H mparcnrosmep

fadapurm a4 - & ~ Ypolens nusa

NOOMBILUAEHHEIXY ) — -
npobodox +- KOHCITIZYRUU
g | * ] I ) 4ﬂ*£ﬁﬂﬁ*pbzmaﬁ

*6

| | Ypobews wusa
v WEAE30DEIIOHHAEIX

4 - - ’ I ﬁ’ﬁ?ﬁéf;fﬁ?{?ﬁw’q&& [TELERTB! -
Iabapum gns VT le {kcmyamaguosmsii npoxod
neUo0po8 Tongo- 10 ADEKITY
OIMONAEHUR exmy p He MeHed
—F L7
300 300
‘—I* o 1A e
A
———
Ha 6o mpaucnoemepa
ggfgpam ons _ S Ypobews K 3a
OIULSIBHHEIX o e _ - -
. X I e — — — | | KOHCIMBYKUUG
npobedox | ¥g,, “ B / XX640 4 ! 0K PBIMIUS
< 300 | | - L ‘: L300
= l
) - YpoBews Hu3a
_":.‘ — ____________,,,,l, > H
" Ixcn, ga%aquaﬂw 106 ac;:’{ XENE30LEIMOHHSIX
Tadapum ang i 0 1p0EKMY N\ | korcmpyryua
ﬁﬁdgﬁﬂﬂf gﬁgﬁa g |igerenee ”iﬂfgg TEpERaoIUZ
OmOnneHUs —+ . #
300 ﬂiﬂﬁ
A i
- | MoHTaXHBIA ]
Paccrosinue pasMep packsaajiKH Paccrosinue MexkAy
THII raneped MeXAY OCAMH | pnayT mepekpBITHH BHYTPEHIIHMMH TCpaHAMH
depM A, MM B, MM cTeH, I, MM
1 3600 | 3000 2320
11 4200 3600 2920
111 4800 4200 3520
IV H400 4800 4120
\Y 6600 6000 H320
Vi 8100 7500 6820
VII 9600 9000 8320

* DRCnayaTanHOHHBIE TPOXox He MeHee 700 MM, PeMOHTHBIH IPO-
X0/, — He MeHee 400 MM.

** Pasmep npu MakCHMajabHOW TOJIMHE CTeHOBOro Onoka B —ra-
GapuT TpaHCIopTepa.
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"-'"-'*- 5
_ #

Tl e e

t-p.-'.--- 1“‘-1‘-1—*1

n_‘l'

6820
7500

6401

300?;

6100

CEE

Puc. 36. Ilonepeunnlii paspe3 OTamJAHBACMOHA rajeped ¢ 0O-

JIeTYeHHBIMH KOHCTPYKIM M I

. e iy P— —— ?M
[ — ”—ig L]
\ yau
_.r:’f/ I | -H\\x. ,,.1-‘:/
- _,,.,__! ! 4 N _:\.'”‘9-"' |
i /i i
3000 3600 3009xn 3000 ) 3000 |
Puc. 37. ®acaa oraniuBaeMoH rajepen ¢ obJerdeHHLIMH KOR-
CTPYKIHAMH
I U -
o= ' S =
1T :
i T
-~ < 3 ":j}

78000, 24000, 30000

o

Puc 38. ponoabHufl pazpe3 oTanauBaeMol rajeped ¢ obJer-

YeHHBIMH KOHCTPYKIHUAMH



3. TunoBag c¢epug 39016-1 (Bem. I, II, I11)
TPAHCHIOpTepHble rajeped npoaeramu 18, 24 n 30 mMerpoB, B KOTOPOH
pa3paboTaHL rajeped, NpeAHasHadeHHble U pa3MelieHns B HUX
JeHTOUHLIX TPAHCIOPTEPOB ¢ HIMPHHONW JeBTH oT 400 mo 1600 MmMm. Oud
MOFYT OBbIThb HCIOJb30OBaHBI TakKxkKe A4d T[POKJIANKH TPpyOOIpOBOAOS,

geKTpoKabenel M ADYFAX HPOMIpPOBOUIOK H paspadboraHp AJA TeX XKe
palfOHOB, 4TO H OTaNJHBaeMbie raJepen

PasMmepn # cXemnl rajepefi npuseaenun B Taba 3.

«HeoTanupaeMue

Ta6auuga 3
Cxembl ranepesi no cepuu 3.016-1

1

i >

-1 . '
éz ﬁ = E_f': IHdupuna tpaH-
) =9 2 CHOpTEDPA, MM P S3uK A0 mED
E ™ € v g -
ST R = < a, T 3o { ¥ eppeperpamey iy
n S C8= &
28 | g8 Fa | A4 | A4
o -1 d
o & S e | x5
3000 3500 i \ << 1400 ’
4500 5000 | 1400—2000 l

| 9 | <1900

6000 | 6500 ! 2 I | <3300

B Ha BB mparcigpiepo

[MIupiia JCHTLI Hlvpuxa TpaHC-

TPAHCAODTCRA, MM noprepa A, MM .. m:._-:-*_':"“‘"* -:__ —
SIS |
650 G50 v [ Nk _”
800 1200 " Ml ﬂ
%g{}[} 1680 @ 76 sy oAy
00 16 e i ‘ o
1400 150 7 zﬁfglg [L A _pIE00, A 4 /,c250
1600 2000 | 2 l
A —
KoHCTpYKUHH TaJepe:
MPOJIETHbIE CTPOEHHSI — CTaJbHLIE pelieTyaThie (PepMel ¢ napan-

JNeJIbHBIMH NOsSCaMH TIpoJieToM 18, 24 u 30 M;

BbicoTa (epM TPHHATA 3,3 M IJs BCEX TPOJETOB; .

NOKDHITHE, KPOBJA M CTeHH #u3 ac0eCTOUEeMEHTHBHIX BOJHUCTHIX JHC-
TOB YHHDHIHPOBAHHOrO IPOPHUAA O CTAALHBIM KOHCTPYKUNAM

[lepekpuiTus NPHHATH 43 COOPHBIX Xee300eTCHHBIX IIHT pa3MepoM
1,5X6 M mo cepunt MMH-24-2, nnoan achanbTobeToHHBIE.

Ha puc. 39 mavel n3o0paxedns OONEPEUYHBIX paspesos
Ha puc. 40 — ¢acan u Ha puc 41 — IPOROJBHLIN paspes.

4. Tunosast cepua 3016-2 (swn I, II, III, IV) «Heoranausaembie
TpaHCNOpTEpHLIE rajeped ¢ <CaMOHEeCYUIMMH acOecToleMeHTHBIMH 000-
JOUKaMHy, B KOTOPoH pa3zpaboTaHH rajeped, OTAHYaAIOI{Uecs: TeM, YTO B
OCHOBE HX pEIIeHHS JeXHT NPHHIUN NPHMEHEHHd Orpa)kKaamiiHx 3Jje-
MEHTCGB B BHJE CAMOHeCYWHX acOeCTOHeMeHTHHX NpOodHIRPOBAHHMBX
000J/10UeK, YCTAHABJAHBAEeMbIX HAa BepXHHUH NOAC TPOJETHOrO CTPOECHHUS.

raJiepes.
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a
74
BLIEEA
il Wy | 4 N —x
c% | i , i
= o || S . |
- Al B Wil m-h\
N rE i | N ot
S B 11 = {1' Wm T |
S E‘ 1 s Ik 2 l _ J[ " i |
A [wdp (¥ N == uq u +F — 'b

7500 L 7500 1| | S ' 3000 3000
2004 750 ggﬁag zﬁtﬂ'zﬂﬂ 200' iz -ﬁ'@- 0

A= —x

Puc 39 Tlomepeunsie paspesH reaepeii nmo cepuu 3.016-1

@ — Ha OopuH TpaHcnoprep, 6 — Ha B4 TPAHCIOPTepa

L 6000 | oo | 6000 | 5725 ot

Puc. 40. IIponoabHuiil paspes ranepen no cepun 3.016-1

LK) —---—--— ——--d—p.., pl=

XK, '-:q_l-'l am a
o

'-m it I'llﬂ"f-""l 1Ot Ee LI LU

Illlll'llp’i@:'ﬂ IS ARG
T TTH TRT | i
6000 n>6000 600%__L 5725 jéz

]i " 18000; 24000. 3001 l

Puc 41 Qacag rajepeu 1no cepuu 3.016-]




Pic 42. I'abapuTable cxeMul IIOIepeYHBIX CeUEeHHH rajiepel 1o CepHH
3.016-2 ‘

@ — Ha OAHH TpaHcHoprep; 6 — Ha JABa TpaHCHOpPTEpa

Puc, 44, ITonepeunslit paspes ra- Puc. 45. Ilonepeunniii pa3pes ra-
JepeH nmo cepun 3.016-2 Jaepend 1no cepud 3.016-2 npu ruju-
poybopKe NPOCHINH
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Hecyuine XKOHCTPYKIHHA I[LpOJIETHBIX CTPOEHHMH NPeACTaBJsioT coloR
cTaJbHble CBapHble (pepMHl npodeToMm 18, 24 u 30 M BHICOTOM 2,5 M.
Illupunsl ragepeit 3; 45 u 6 M. Cxempl rajeped TUpHBeHeHH Hi
puc. 42, a, 6, 6. IlponoabHuii paspes H3o6paxXkeH Ha puc. 43, [Ilome-
peuHpie pa3pe3bi — Ha PHC. 44 u 45,

IHPH/TO)XEHHE 2

FABAPHUTbHI TPAHCHIOPTEPOB
H BHYTPEHHHUE TFABAPHTHI TAJIEPEAR,
PEKOMEHAYEMDIE AJiIfl OBOTATHTEJIbHbIX
H ATJOMEPALHOHHDBIX PABPHK
ILIBETHOH
H YEPHON METAJINYPIUH

1. TabapuThl TPAHCHOPTEPOB C INHPHHOH JeHTH OT 650 (1o 2000 MM
H BHyTpeHHHe ralaputml ragaepen aas oforaturtelbHuX H arjoMepaly-
OHHBIX (paOpHK LBeTHOH M UYEPHOH METaJIypruH PEKOMEHIYeTCs NpH-
guMaThk 0 Taba. 1, 2.

Tabnuma |
Fabaputhl rajeper Ha 1 TpaHcnoptep

&
S5y
W35
o SISE
1 4
A e A
7 o
A
_ o ] i
3% = 3%
1.7 l T N rabapum
r W&@ﬁﬁ
) S X O/MoNS 3 UR .. |
“KOMHYHUNEGU
5 o ]
= QCHOPHBIE pPasMepw M NpdU- Q Hiupusa 1npo-| —bicoTa  Tpad-
A X BHI;EH, LEM y 20 ;E;os. MMp criopTepa # ra-
o = e JepeHt, MM
O S5 =
S o X
o, |
O —_
& o |
= g d 6 0, I Iy Iy iy sy fHy H,
=k [ | i )
650 | 7001 1075 1375 2450 1150 950 500* 800 1050 2100
800 | 850| 1275 1575 2850 | 1350 1260 600 900 1250 2100
1000 § 9701 1500 1800 3300 1500 1350 700 1600 1300 2300
1200 (1100] 1650 2000 3650 1800 1600 750 1100 1650 2300
1400 (1245 1825 2225 4050 2050 1500 800 1200 1600 2300
1600 (1370 2000 2450 4450 2300 1950 850 1360 1750 2300
2000 [i1620; 2300 2800 5100 2800 2400 900 1400 1900 2300
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Fa6apurel rajaeped Ha 2 TpaHcnoprepa

_:é-“

ELM umd,
nnibegoh

{ DTRORILHL 7

Ta6auuma 2

U KOMMYE kg~
qul
| |
4
&
£ MIrpuHa BricoTa TpaH-
IIIupuHa JeH- Ockonanie ?{f’lathgH H NPABIST 1o § ' TIPOXONOB, copTepa n
Thl TPpaHcnopre- ’ a . MM rajepcH, Mm
pa B;+B, MM = 5] |
< 2
‘ Ao
| a | 6 |r] |1, | |
A a 6 Iy | Iy I's | Ny n, \ H, H
| | | I t
650650 l 2400 1200 ‘ 1075 455011150} 950{500%] 1250 1050 2100
8004800 2800 1400 1275 1535011350{1200/600 1450 1250 2100
1000~ 1000 3000 1500 1900 [6000{1600/1350(700 1400 1300 2300
120041200 3500 1750 1650 |6800/1800{1600{750 | 1700 1550 2300
140041400 3700 1860 1825 |735012050|1800800 } 1650 1600 2300
16004-1600 4000 2000 2000 [8000,2300[1950(850 | 1700 1750 2300
200042000 4600 ( 2300 2300 19200:2800(24001900 | 1800 1900 2300

* Des orpaXaeHu# WHpHHA npoxona 620 MM

2. T'abapurtel raneped ©o wapwBe B Taby. 2 HasHAYeHH € YYETOM
COOCHOIO PAaCHOJOXEHHs] NPUBOAHHX ©0apabaHOB TpPaHCIODTEPOB.

PasMmepsl npoxodon MexXAy OllopaMy ODHBOAHRIX ‘OapabanoB npi
COOCHOM HX DPacIOJIOXKEHUHM npHBejensl B TalJ. J.

ITpp HecoocHOM pacnonoxeHun 0OapabanoB HPOXOAHW MeXJAYy TpaH-
cnoptoM H OapabaHoM cCcOCelHero TpPAaHCIOpPTEPa MOryT

IDeHbl,

OBITE YMeHb-

HavupiMu 1abn 3 HAAJMCXHT I0Jb30BATLCHA, €CJAH pasMephl pac-
CTOAHAN MEXAY TpPaHCHOPTepPaMH He JUKTYIOTCS KakKuMHu-nubo MApyra-

MH COOOpaXKeHHAMH

(HapuMep, KOMIIOHOBKOH Yy3Ja 3arpya3kH).

Tadbauna 3

Pexomenpyemeuie npoxoant Il mexay onopamu
npuBOAHLIX 6apabaHOB NpH MX COOCHOM PACTONOKEHHH
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IIIvpuHa JAeHT

QOCHOBHBIE pPasMepbl H NPHUBSI3KHU

L

il

=
; ’ B4-B, N4 r ny Y|
|
1 650 4 650 1250 | 1250 | 1150 2400
2 8004800 | 1450 1600 1200 2800
3 1000 -+ 1000 1400 1800 | 1200 3000
4 1200-- 1200 1700 2200 | 1300 3500
5 14004 1400 1650 2400 1300 3700
6 | 160041600 1700 9700 | 1300 4000
7 2000-+ 2000 1800 3200 1400 4600
| |

3. Ilpu upuMBIKaHHUH rajepeii K 3JaHHI0O U PacHOJOXKEHHH B Ipe-
AesraX IIHPUHBI Tajseped CTOHKKM 3HaHHS UIHPHHY ITPOXOLO0B B 3TOM
MecTe CJielyeT NMPOBePUTh B COOTBETCTBHH C PHC, 46.

4. TlpuBedenHble B NpuJ. 2 TaOJHIEl NpeAHa3HaueHbl IJ CHELLHa-
JHUCTOB, IPOSKTHPYIOLWIHX TEXHOJOTHUYCCKYI0O YacTb IMIPOEKTa.

[Tonyyennas no rabauuam paccTaHoBKa OOODYROBaHHSA U HIMNPHHA
IPOX0Ji0B YBA3LIBaeTCA ¢ rafapuTaMu raJjicped 110 CYHIECTBYIODIMM TH-
HOBHIM CEDHSM, COIJACOBHIBAETCA C  OpPraHH3allHed, IIPOSKTHPYIONIEH
CTPOHTEJBHYIO YacTh UWPOEKTa, U BKJAIOYaeTCd B TeXHOJOTHUYECKOoe 3a-
JaHHe,

———— ]

00830 /MENbHDE 02Da¥XDe-
HUEP ﬂ?ﬁ&mj{?ﬂﬂﬂwﬂa

- ‘L—/V |
—¢
1 S
3 SHE N
= X | 2B %;
o 3= oy
18 E S
S = S
S [
MUH 59—@ MuHJ \Nuﬁﬁﬂ-@ k 600 ¢ |
710 = /10
npode” | S ngoex
iy [ 7Y
—% -
JV i 4, .-
710U M?ﬁmcmﬁ ULl 700X000
3Q300 N0 MM (G DEHMOKTIHGIX
DaOOT! 1PU HEPADOMAIIUEM
MPAHCROPITIERE ]

Puc. 46, MunuManbHbie NPOXOAH TpM pacnojioxenuu B raGapurax ra-
Jeped KOJIOHH, CTOEK, MHJSACTP

44



[HPHJIO)KEHHE 3

dopma 3ananua® (obpasen)
Ha NPOEKTHPOBAHHE CTPOHUTENbHOH 4acTH rajiepen Ne
TpaHcnopTepa (JeHTOUHOrO KOoHBeHepa) No

0O'beKTA MpealpUsATHS

XapakKTepUCTHKA TPaHCIOpTEpa M rajieped

UepTex Ne
CxeMa TpaccChi (cM. puc. 47)

Hanxume ycTpoiicTBa AJs yJIaBJHBAHHS JIEHTH

o }
JluaMmeTp POJHKOB POJUKN- |paBoueht BeTBU (dp)

ONIOP, MM

xoaoctoi seTBH (dx)

HIar, MM paGoue#t BeTBH (dp)

x0/10¢TOH BeTBH (dx) '

- ulinknl-

KoHCTpyKnHsl poankoB (#3 TPyO HJAH JUCTOBOI CTa-
JIH )

KosdpuuneHTsl cOnpPOTUBJEHHS POJIH- Wo
KOB IIPH YCTaHOBHUBIIEMCH JBHIKEHUU

Wx

Moayab ynpyrocru nentsl (Eg), kre/ecm?

Ceuenne neHtH (F 1), cM2

Tarosas XxapakTepucTHKa IPHBOLA ol @

CKOPOCTH JIGHTHI, M/C

XapaxkTepHCTHKA TPAHCIOPTHPYEMOTO I'py3a

[

OGbeMHBIH HAacHIHOR Bec, TC/M3

Bnaxuocrp, Y%

Temnepatypa (£), °C

[Islnamiui — Hensiasui

E— _mh

ATpPECCHBHOCTDL K CTPOUTEJIbHEIM KOHCTPYKIHIM |
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ITpodonrscene npus. 3

CxeMa Tpacch!

Yeprex No
{cM. puc. 47)

F

—y

Bl

1o nmoxapoonacHocTH

Kpynnocth Kyckos

ol

-y

TpeboBanus Kk raljepesm

Ilo ycioBusaM OTOMIEHHST H BeHTHAJISIMY

=y
p—"

Cnocol y6OpKH NbIJIH W NPOCHIIH

Crneyuanbnsie Tpe6oBaHuS

—

Texnonoruueckue craTvueckue HarpyskH

— -

[ o

Bec rpysa Ha 1 M JieHTH (gum), KIC/M

Bec | M JieHTH (¢a), Krc/M

Bec MeTaJdJOKOHCTPpyKuu#l (cTOHKH, CEKIHH, OrpaK-

EeH_I_{H) Ha 1 M (gu), Kr¢/m

p—

Bec npochinH Ha HacTHIE, KI'C/M

P —
e

ke,
W'

Bec poanko-
OTIOp, KT, Ha

I M

¥

|
|

pabouas BeTBb

" i gy’

BpalAOMINXCA Jac-
Teil (gp)

. i

X0J0OCTan BETBb

——y

o001V H (qﬁﬁm)

ppalllaloHxcd yac-
TeH (gx)

l

_—

Bec mpocuinH, peMOHTHHIX MATepHaNOB, Jiojell, Krc, M2

g

Y
Ty
‘el

Y counusa
B JICHTe

TP-P Ne

1 I
SHﬁ | SHﬁ

|

} o !
Sis | Si| S,

g S i o g

-«

-t B
-

-
et na i

3aldaHHe COCTARUA __

46

——

(moanucs)

* 3anadue paspabarpiBaercs
3anuen,

| |

3anaune ApoBepU

H h‘ﬂ

(noamuch)

TCXHOJIOMHYECKOH IPOEKTHOU OpraHm-
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Lxena mpaccst mpancnopmepo NN 17

<&
X2,
&y 3300
I A Y Y A
Koonye copomesy
| U MHEAKO2D
3000 x10 = 30000 [ dpodResiw

93982

: @g o flnan 3ak2a Gnsix demaned l b Kopnyc cpebwezo U
& MEAN020 Goodnenus

- e
2 Oc6 mp-po §=1600N 1

i 0ce mp-pa E=1600 {12

S S R S
e ey = .
LAR KDENABHUSI CIMOEK cpedHed
vacmu mpancropmepol 3an0- |5
wumes qucmst 250250 93982
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Prc. 47. Ilpumep 3azanuA TeXHOMOTHYECKOR OPranH3alHK HA pa3paboTKy CTPOHTEJLHOM MaCTH raneper
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IPAAOXEHHUE 4

YHH@H[[HPOBAHHI:IE TEXHOJIOTUYECKHE CTATUYECKHE HATIPY3KH
OT BECA TPAHCIIOPTHPYEMOTO I'PY3A, JIEHTDBI, POJIHKOOIl OP, METAJIJIOKOHCTPYKII A

U MMPOCBHIINMK HA HACTHUJIE CPEJHEN YACTH TPAHCIIOPTEPA H HATPY3KU

OT NOABEMHO-TPAHCHOPTHBIX YCTPOHUCTB

Bec rpy3za Ha 1 M JNeHTH

‘Harpyska oT Beca rpy3a U JeHThP|
Ha 1 M (Po=q, +2 q,) 0pu(y).

Bec poankoonop, Kre/m

ya—_

paGoyan BeTBL | XOJOCTAs ReTBh

(q,) xrc/m, mpu (v), T¢/M3 e re/n
Tapuna JICHTEI
JEHThl, MM (qn], Kre/M
|

0,85 1,8 2,5 3,2 0,85 1,8 2,5 3,2
650 30 76 106 136 10 56 96 126 156
800 535! 115 160 205 14.6 84 144 189 234
1000 85 180 250 320 21,2 127 222 292 362
1200 122 260 360 460 27,2 176 314 414 5l4
1400 167 352 490 027 34 23D 420 ho8 695
1600 218 460 640 820 51,5 321 563 743 923
2000 340 720 1000 1280 73,6 487 867 1147 1427

I,

é tf—' é t;-‘

o o . 2 L o
E g|388 | B g 35T
| 8"&-‘: E‘E? Bhu-a E*Sg
i 20 13 4.7 3.5
75 45 88| 6,2
85 o0 10,3 7,3
100 57 12,21 8,8
165 108 76 ] 13,3

187 98 90 | 21
320 | 116 | 24 | 205




6¥

il

IIpodosscerue npuroxerus

.

OO6uras HOpMATHBHASA HaArpyskKa oT Beca rpyaa, ACHTH,
POJHKOONOP, METaMJOKOHCTPYKIIHH H NDpOoChini

Bec npochlIH HAa HacTHAe | S HopMaTEB.-
Bec meTan- MEeTANNOKOHCTDVKLIHY Ha 1 M TﬂaHCHODTEQa, KPC/M, # Y )
| JIS;{:EE{;' {  (95), ®xre/m, mpu (¥), TC/MP r(,P:=GM-l—2qn +Q05m+ Hanggﬂgl::en :;fryc;eTKp%m:?Dgr? . rggfg:gzq
jMupuna | (cTolixn | +aogn TOxy ) mn (0, (P =243 ) om0, wene | "Gpe
orpaxje- i B 1¢/M3 - _ cnoprgmx
HuA) (q,), ] chgﬁagﬁa
Kre/M (P,), Kre
* 0,85 1,8 2,5 3,2 0,85 1,8 2,5 3,2 0,85 | 1,8 2.5 3,2
| .
- — I
650 57 4 8 11 14 140 | 185 | 220 250 | 210 | 280 | 330§ 330
800 65 6 | 12 | 16 | 21 | 240 305 | 355| 405 | 360 | 460 | 530 | 610| ..,
1000 75 9 18 25 32 300 | 410 | 485 | 565} 460 | 6201 730 | 850
1200 83 13 26 36 46 385 | 535 | 645 | 755 | bH80 | 800 | 970 1 1130
| | | ]
1400 94 17 36 49 63 585 | 790 | 940 | 1090 | 880 | 1200 | 1410 | 1630 ]
1600 130 22 46 64 32 750 | 1015 | 1215 1 1410 | 1120 | 1520 [ 1820 | 2120 1000
2000 149 34 72 | 100 | 128 | 1015 | 1430 | 1740 | 2050 | 1520 | 2140 | 2610 . 3080

[Ipumeuanusa: 1. Koapdunuent neperpysku 1,2.
2. Bec MpoCHIIH HAa HACTHJIe TPAHCHOPTEpa BKJKUAETCS B HATPY3KY HA CTOHKY TPAHCNOPTEPA W YUHTHIBAETCS HE3aBUCH-
rajepey, HPUHUMAaeMOro IO TEXHOJOTHYECKOMY 3aJlaHHIO,

3. Illar poaukoonop Ans paGouell BeTBU JIEHTH NPUHAT 1 M, AJAs  XOJOCTOH — 3 M.

MO OT BeCa MPOCHINH, JIOAeA M Jerajied Ha

NePeXpHTHH




I[IPHJ/TOKEHHE 5

CNPEXREJEHHE IPOROJBHBIX HATPY30K T,
OT PA3HOCTH CHUJT CONNPOTHUBJIEHHA PABOUYHX
H XOJIOCThIX POJIUKOB

IIpopoabnbie HArpyski (To), Krc/M, Bhi3biBaeMble PAasHOCThIO CHJI
COMPOTHBJICHHST paboulX H XOJOCTHIX POJHKOR TpaHCioprepa, onpeae-
ANWTCA 10 PopwmyJe

to=n [(gx+ qu-+qp) Wp— (9a+ ¢x) W} cosa,

rae n — xo3ddulHeHT neperpy3kH, paBebil 1,2;
Gz — BEC BeTBU JEHTH, KrC/M;
Gw —— BEC MaTepHa/ia Ha JedTe, KIC/M;
dp, §x — BEC Bpaulamniencsa 4yacTH POJHKA, COOTBETCTBEHHO pa-
0o4uero U X0JOCTOro, KI'c/M,
Wy, Wiz — gosdphuiuenTsr CconpoOTHRAEHUS pabouydX H XOJOCTHIX
POJTHKOB TNPH YCTAHOBHBHIEMCSI JBHKEHHUH TIPUHHMA-
IOTCS! IO 3a/IaHUSIM TEXHOJIOTOB;
dn, Gu, {p, §x — pa3peuIaeTcs NPUEUMATH O npui. 4, ¢ NOATBEPKACHH-
eM BeJHUYUH TEXHOJOTrHUYECKON opraH#zaniei B KaxKIOM
KOHKPETHOM cayyae.

HNPHJTOXEHHE 6

OHNPEAEJEHHE NPOAOJEBHDBIX HATPY30K 14,
BbBI3bIBAEMBIX PA3HOCTbBIO CHJ HHEPLHHU BPAUIEHHY
PABOYHUX U XOJOCTHIX POJIUKOB

[Ipoponpibie narpy3ku (Tn), XKrc/M, BEI3BIBaeMBIC PA3HOCTHIO CHJI
HHEpHHU BpallleHHst Da0OYHX H XOJOCTLIX POJHKOB, OHPEIEHSIOTCA IO

dopMmye
Tr=0,1a (gp —gx) n, (1)

rie a-— MakCHMaJibHO BO3MOXKHOE YCKOpDEHHe TPaHCIOPTEPHOH JIEHTH
NpH NyCKe TPAHCHOpTEpa, M/c?, BHIUUCAsIETCs no HopMyae

a=>5 *Z—‘“— COS Q<< D M/cek?, (2)
p

n — ko3dbHIIUeHT Neperpy3Kd, NpuHHMaeMbiii paBusiM 1,2.

IHNPHJIOKEHHE 7

ONPEAREJIEHUE AKCTPEHHDBIX (ABAPHHHDBIX) HATPY30K,
Bbi3bIBAEMbIX 3AKJIHHUHBAHHEM HAH OBPbLIBOM
JIEHTb! TPAHCNOPTEPA

1. Pacuernas Harpy3ka (Tta), KIC/M, BO3HHKAIOUIAs NPH 3aKJIHHH-
BaHHMH JIeHTH, BLUHCAAETCd no ¢opMmyne
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ef & — 112 I cT —E-—
Ta = (QH+ QM) 310'0,251—5—_ 1’05 | ( Hﬁm‘SHﬁ) L (1)
9,81 E; F;
The nhH — ~ —— LCKODOCTDh aCNnpoCTpaHeHuys BONHB Ne-
1 Intgut0,879p 7 PAFIPOTIP

¢opMaunn B paboueld BerBu JeHTHI, M/C;
L — pnwHa TpaHCOOpPTEpa, M;
n=0,7 — Ko3pPpHIUEHT neperpysKy;

S g S ~6 —ycuausa B Haberamolleil BeTBH Ha HaTsKHOM GapabaHe IpH

NycKe M YCTAHOBHMBUIEMCS peXHMe paloTtnl TPYKEHOro
TPAHCNOPTepa, NPUHHMAEMEBIe 110 3alaHHAM TEXHOJIOTOB,
Ey — MORYJb YOPYIOCTH MaTepHatia JEHTH, KIc/cm?;
F g ~— naomalb NONepeuHoro CeUCHUs JEHTH, CM2,
Ey, Fy — OpuHuEMaeTcsa 00 3afaHHAM TEXHOJOIOB WIH IO JaHHBIM

HayuHO-ucCAe[0BATENLCKOTO HHCTHTYTa PE3HHOBOU INIPO-
MBILIJICHHOCTH;

e/® — TArOBas XapakTepUCTHKA NPHBO/A, NpUHHUMaeTcs NO 3aja-
HHSIM TEXHOJOr0B,

U — CKOPOCTh JABHXKEHUS, M/C, IPUHAMAETCs1 [0 3aJaHAAM Tex-
HOJIOTOB;

Ga, u, gp — NPHHUMAETCA N0 3a4aHUAM TexHoJOroB Jubo mo upua. 4 ¢
NOATBEPKAeHNEM BEAMYHR TeXHOJOoTaMu

Harpyska 154 MOxXer OHTb HanpasjeHa B JOBVI0 CTODOHY HOo OCH
rajsepen.

2 Harpysku, BoguuxalomiHe, npd o0pbiBe JIeHTH, [EePelaloTca Ha

rajepeio Xak B HApPOJOJbHOM, TaK H B JonepedHoM (B BEPTHKAaJbHO
NJOCKOCTA) HampaBIeHHsX.

das TpaucnopTepos, He 000pydo8aHHbLLX YAABNUBAIOUIAMHA  JICHTY

YCTPOHCTBAMH, pacyerHas BeJHYHHA MONEPEUYHON HArpysKkd (Ga), KIc/M,
OmpeieisieTca 1o {dopMmyde

Jda=n (qu+24q,) cosa, (2)

rie f-— KO3(Q(QHOHUEHT Neperpysky, NpUHIMaeMulil papHuM 1,2;
O — yroJ1 HaKJO0HAa Tajiepen.

Hanpasaenue cun — HOPMAJBHO JEHTE BBepPX

PacyeTnass pejuyHEa NPoJAOJbHON HArPy3KH ONpejesderca 1o
dopmy.ie

Ta, = {[(ffﬂ‘l‘f}'m—*“r"p} Wo + (4a + gx) Wx] COS O -1-
0 25 0:8qP SHﬁ 1 1 8 3
+ 0,25 g, cosa (dn+am1-0,8¢p) L J 1 n, (3)

rne n=0,8 — koadduguenTt neperpyskn. Hampapjsenue — B MI06yI0 CTO-
DOHY IO OCH rajiepeu.

Hass TpancnopTepo8, obopy0oB8aHHbLY YIABAMBAIOLUIEMHE JEHTY YCT-
DOHCTBAMH, pacCyeTHasl BEAHUYHHA NONEPCUHOH HAarPpy3KU onpelesisiercs o
popMy.ie

go = 1,60 (qg + gu) cosa, (4}

rae n==0,8 — ko3pduunent neperpysku, Hamnpapieuve cua — HOPMAIBLHO
JICHTE BHH3,



PacuerdHas BeJHuuHAa NPOAOJABHOH HATPY3KH (Taz), Krc/M, onpepesi-
eTcsi N0 (QopmyJe

e SHﬁ
L T 1:'(11 ’ (5)
rpe n1=0,8 -— xKoapdunmedat neperpy3kn Hanpasaerne — B a100yI0 CTO-

POHY [0 OCHU raJiepen.

B BuillienpuBeeHHbIX POpMyaax:
Wp, Wx— ko3 duitienTsl CONPOTUBIEHHs pafounX M XOJOCTHIX POJIHKOB,

MpIHUMaeMpie 10 3aJlaHHsIM TeXHOJIOI'OB;
Sus — ycuane B HalOerapuie#i JedTe npupoaHoro OapabaHa, Kic,

NpHHIMaeMoe N0 3a4aHuI0 TeXHOJOTOB
Harpy3ka ¢a npukaaabiBaeTcss BMECTO ACHCTBYIOIIEH TIpH 3KCMIya-
TallHd raJjiepeH.

ITPHJIO)KEHHE &

ONPEAEJEHHE IJUHAMHYECKHX HATPY30K
H PACUYET MPOJIETHbBIX CTPOEHHUN IF'AJIEPEN
HA JHHAMHNUYECKHE HATPY3KH

[. Ha crpouTenbHble KOHECTPYKUUY rajiepelt OT TPaHCHOpTepa Mepe-
KaIOTCsA CUCTeMaTH4YeCKHe H 3MNH30JHYeCKHe HarpysKH, OIlpejenasieMble

o ¢gopmyaam:
TpaHcrnoprTep 000PyA0OBAH POJIMKAMH Pa3HBIX IHAMETPOB

1,2.107° A o?
Prp= dy, [K1(9n -+ gu) +4 K2 gpl;
(1)
2,4.107° A v?
Ppx= dy [K19n + 2 K2 gx];

TpaHcrnopTep 060pyAOBAH POJUKAMH OAHOI'O AHAMETPA

1,2-107° A 02
= [K1(ga+qu) +2q,+ 4 Ko (gp +9x) 1, (2)

Py= d
rue A — KO3(p(HUHEHT CHH(A3HOCTH, NPUHUMAaeMbill paBHLIM eIH-

HHIle AJd 3IMH30AMYECKHX Harpys3ok, H II0 HOMOrpamme
Ha pHC | B 3aBUCHMOCTH OT KOJHYECTBa OAHOTHITHLIX
POJIUKOB, PACHOJOXKEHHBIX B IIpeAenax HAJHHBI [poJie-
Ta — JJd CUCTeMaTUYeCKHX Harpysok;
U — CKOPOCTb ABUXKEHHS JIEHTHI, CM/C;
K; — ko3¢ uiHeHT, NPHHUMAEeMbIH PaBHBIM TPH TPAHCIOPTH-
pOBKe KYCKOB MOPOARl OoJjee 200 MM — 1,2, B ocTalib-
HbIX ciayuasax K;=1I;
Ko — Kos(pPuuuedr, pasHblii 1, — AJs DOJHKOB H3 JIHCTOBOH
cranay, 1,6 — JJsi pOJIMKOB H3 NPOKATHHX TPYO.
dp, n, §u, d — OPUHUMAETCS IO TPHJ. 4.
Ecan Tpacuoprep O0OpPYAORAH POJAMKAMU  pas3HOro  JAHaMeTpa
dp5~=dx, mpoBepKa NMPOUYHOCTH KOHCTPYKIUHKH B CjAydyae MONAJaHHs KOH-
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CTPYKIIHH B PE30HAHCHYIO 30HY BBLIHOJHSETCH pasfeibHO ANJf KaXKAON
YaCTOTHl (AHaMeTpa poJIHKAa) HJH OAHOH M3 HIIX.

2. Ilpu npoBepkKe NPOYHOCTH pacyeT IPOUIBONUTCS Ha pacyeTHHIC
5MH30/IITY€CKHe HArpys3KH 0e3 yyeTa BBIHOCJHHBOCTH MaTepHaja KOHCTPYK-
MK M Ha pacueTHHle CHCTEMATHYECKHE HArpy3kKH C YUEeTOM BHLIHOCJHUBO-
CTH.

Kosgp @ uyudenwm cuUh@Ga3zwocmuAR

10 09 08 47 06 g5 0,4

.y — . L . .

g 20 40 60 80 100 720 740 760 780 200
Koauvecmbo ponurkob

A |

Puc. 48, Homorpamma aJasi onpefedeHlsi Ko3@@puiuHeHTa CHH(paASHOCTH

3 VYcuausi or meficTBHS JHHaMHUYeCKHX Harpys3oK B 3JjieMEHTax ra-
Jepen TpH PacHOJOXKEHHH TpPaHCIOpTepa IO HH3Y (epM, Onpeaessiorcs
YMHOXKEHHEM CTaTHUECKHX YCHJIHH Ha KO3((pUINeHT JHHAMHYHOCTH,

Ollpe/ieysieMblt IO (popMYyJIe

Prp¥1
3
%Pofhvez’ - )

rae Pp — aMOojnTyda TOTOHHOW JAWHAMHYECKOH HAarpys3KH, ONpeAe-
eMo#l o dopmyne (2j;
P — Ko3ddunuenT, onpeaensieMblii 10 HOMorpamme, IPHBeJXCHHOH
Ha puc. 49 B 3aBUCHMOCTH OT MapaMeTpoB &y U I[xf;

Yo =1—e 4 Py, , (4)

F rr
Py U Py — KOO UIHEHTH!, oNpeesiseMbie 10 HOMOrpaMMe, NpHBEIEH-
HOH Ha puc 50 B 3aBHCUMOCTH OT HAPaMeTPOB:

E; = &1 ]sfl]_; gg = Eo ]/_!«T,

Ky=1,05-10

P, P, P, + P,
= —; = ——; g== ; 5
&1 P, €2 P, € P, (9)
4 ! 4 r
. P, I, b% 62 0102 P, I, b @2
= 2,8. 10" 3 = 2,9.10™ ;

u — kKosbduyenT, yuuTHBAONHA rubKocTh nonepeudnx 6aJoK
MOKPHITHSE ¥ MEPEKPHITHS raJjeped, KOTOPHH OIpelelsercs
Mo HoOMOTpamMMeé Ha pHC. ol B 3ABUCHMOCTH OT I1apaMeTpOB

Emax H €;
Emax — IPHHUMAETCS PaBHBIM HaWGOJbLIEMY u3 MapaMeTpoB £y u Eo;

Py — pacueTHHIf BeC IPONIETHOrO CTPOEHHS CO BCeMH HArpy3Ka-
MH, HMEOIHMH MAacCy. 3a HCKJIUYEHHeM HAarpy3kH OT TOJI-
IiEl, IPOCHIIIN U JAeTajeH, Kig/cM,

P; u P, —nocTOsiHHBIE U BpeMeHHble AJIMTENbHO AeHCTBYIOIHe HAarpys-

KH COOTBETCTBEHHO HA HOKDBITHEe H NEPeKphITHe (HMeloLIee
MAaccy), Krc/cM; *
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2
Iy ls — COOTBETCTBEHHO IIar NONEPEYHbIX OaNOK MOKPHITHA H NEPE-

KPBITHA, CM;
b — paccTOsiHHE B OCSX MeXKAY TaBHBIMH (epMaMH, CM;

EJy u EJ; — XecTKocTb nonepeyHnx 0anox MOKPHTHA H NEPeKphITHA,

Kre/cM?;
Vv — KO3 (PHIHEHT HEYNPYroro CONpoTHBACHNA:

66 100 y?*
y = [0,12+0,0178 ( )]2-0,025,
8 P, L

rae O u Py — npunumalotced no n. 5.19 nacrosuero PykoBoacTBa;
L — nauHa nmpOn_THOIO CTPOESHHUS, M;

) KoagpgUuduyueHmY
L
0.6 88 1 Z 3 / 5 6 047
- N
>0 ..‘ 3
oy
EIM , ﬁ 045 g
% AN .
~ 03 3 >
3 N -
3 AN N Q{ﬁg Y
a ZANN ; N 3
cny N A 0,35 =
o 015 \ | NN | 0,30
« B =< 4, 20
0,45 0,480 035 030 025020010

napamemp L/

Puc. 49. Homorpamma ans onpefieteHHa KoapPHmHenTa P,

f ]

. Koapopuuyuuewmeb,¥
08 1 2 5 45 %

— 08

) 07
* 06 I S 0,65
B N RS 6,54
XAINAN . 04
X o '4 E

Q3 T M
5 | < AW 03 @
:d\ \'x 1‘1 \ ' ::
S p2 N \ AN 02 =
S ! \\\\‘\\_ 'S
hy N \, M, =
S JINE WG AN
N\ N
0.7 | 01
0,20 035 040 0,45 0,47

napamempé,i,

Puc. 50. Homorpamma zaa onpejeneHnss KOIPOHIIHEHTOR 11); H l]J;

H4

(6)



§; — craTuyeckull nporu® riasHOH ¢epMH B cepefHHE NPOJeTa
0T pacyeTHHX HATPY30K OCHOBHOrO COUCTAHHS ONpPeAenseT-

cst IO H3BeCTHRIM ¢opmysam Mopa.
4. Pacuer Hecymyx 3JeMenTos Ha HPOUHOCTH BRIOOJHAETCA 1O

bopMyIaM:
Mer + Mﬁ = My;

Nep + Ni << No; (7)
QG’I" + QgéQﬁr

rie Mox, Nor, Qcr — COOTBETCTRERHO H3rHGAOMWHA MOMEHT, HOPMAJbHES
H IOMepeuHas CHAa OT PacCyeTHHX CTATHYECKHX

HAaTpy30K;
M,, Ny, Qo — Hecymiag cnocoGHOCTD CeUeHHS;
My» Np» Q  — nsruGaiomuéi MOMEHT, HOpMaibHas H NONepeuHbe

cuJsbl OT SNH30JHYECKOH AHHAMHYeCKOH HAarpyski,
ONnpeAeNsoTcs N0 popmynam:

OJi  CTepIKHel rJ1aBHBIX
(pepM 0,8
g 7! &;4
Nﬂ _— NCT Kg;
se [, 7 == ~
A GaJiok HOKPBiTHS g —+0,5 &
Ay
- 10 E Jl 61 1]1 c :;
n l% R" E 015 16 :3‘
W ~)
- 0 E J1 61 N Ny g7 3
g I " S 05 8
(8) = s
Ny ' ™
Aaa 040X  nepekphiTHSA 0.4 09
2 v O
o 10E-'—,2611'IEK‘ 0.3 : 3
i 12 A? ’ ! }
9 0*2 T ll:f"l‘l‘l‘l‘i‘l‘l‘l‘l‘i'?'lﬂ"n'l'f'] 1’0
0EJ 6 0,2 0,4 a5 ﬁ,& f:a
- g U1 T2
: -.&Q.U. o 73 K
Tw, 2 Puc 5l. HoMorpamma puast onpeje-
(9) JeHus Koapduiuenta ¥

rje N; ¥ Mo — K03 PUIHEHTH, onpeleseMbie mo 'paduxky, npHBeJeHHO-
MY Ha pHC, ©2 B 3aBHCUMOCTH OT I[lapaMerpoB, COOTBET-

CTB@HHQ, El ! Eg.
5. PacyeT Ha NpouHOCTb ¢ yUeTOM YCTajnOCTH MaTepHaa BBIIONHS-

eTcst 110 opMmyiaMm:

Mf;,- +- M; << Maun;
Ngp + Ny < Ny (10)

E' + Q; % QBHH ’
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H H i -
rie Mo, Nop., Qup— COOTBeTCTBeHHO H3THGAIOIIKN MOMEHT, HOpPMaJib-
Has ¥ TIOMepedHasw CHJAA OT HOPMATHBHHX CTa-

TUHYECKUX H&Fp}’SOK;
MC NC QC « -
A° n? 1 - T0O }Ke, OT CHCTEeMAaTHUEeCKOH JFHHaMHAYeCKOH H4-

rPY3KH;

Mous, Voun Qswe — TO Xe, HeCymwas CNOCOGHOCTb CEUeHHSA C YYETOM
IOHMXEHHOI'0 3HAYEHHSI PpacCyeTHOro CONPOTHB-
JEeHHA MaTepuata, KOTOpPoe Olpeendercs B CO-
OTBETCTBUM ¢ yKasagnamu riassl CHuIl mo mpo-
€KTHPOBAHHIO CTAJNbHBIX KOHCTPYKLHH,

Kos@eouyuewmebl 9,7
5 10 "$o 4045

RN NN AN VNN R VU N U N D AN N AR W T 0 W I N WD Y W A S v i A 2
0 gy vt 1 7« 1 1 1 __r i "~ I -~ ___

g2 03 U, % 0,45 0,47
Napawmempé,,é,

Puc. 52. Homorpamma aag onpegenesus Ko2¢pPUUIHEHTOB 1)1 H T2

Ipn onpenenenun Hecymeil cHOCOOHOCTH CEUEHHsl KOJIHYECTBO
IHKJIOB MPHHUMAETCA PABHHM O MJH. Omax H Omip BBEIYHCIAIOTCA OT HOP-
MATHBHBIX HArpysox, BKJIKOYawmKX B ceba NOCTOFHHBIE, AJUTENPHO HEH-
CTBYIOIHE Hanpy3KH H CYMMapHYI0 CTA4THYeCKVI0 H JAYHAMHYECKYIO0 Ha-
I'PYCKH OT TPaHLIOPTEPOB:

Cmax — MPH MAKCUMAJbHOM 3HAYEHHH CHCTEMATHUECKOH AHHAMHYECKOH
Harpy3kd Omax =0Oc¢m + Ognx,

Omin — [P MHHEMANbHOM 3HA49eHHH CHCTeMAaTHYeCKOH JHHAMHYeCKOH
Harpy3kH Omin==0¢m—Ogaa.

ITPHJTO)KEHHE 9

NPUMEP PACUHETA KOHCTPYKLHA TAJIEPEH
HCXOOAHBIE JAHHDBIE

[anepesa iaas oOAHOro  TpaHcnoprepa ¢  WHPYWHOH  JEHTH
B=2000 MM cOCTOUT H3 Tpex HNpQJeTHHX CTPOEHHH InpoJeTaMu 24--
+244-(30+6) M B3 Tpex CraJgbHbx NOABHKHBIX H OAHOH HEIOIBHXK-
HOHl OMODOH, PACNOJOKEHHOH BHH3Y, Ha Xejae300eTOHHOM (QYyHAAMEHTe,

[Toxphithe ~— U3 npodHAHpPOBAHHOrC CTaAbHOrO JHCTA 10 DaftKawm,
CTeHOoBOE OTpa¥xJeHHe -— Hu3 ac0ecTONEMEHTHHX YTeIVieHHBX IIHTOB
Ha KepamautoberoHHol Oanke. ['eomerpHyecKylo cxemy TrajfepeH CM.
#a puc. 53, monepeuHoe CedeHHe — Ha pPHC. 54, XaPaKTepPHUCTHUKY TPAHC-
nopTepa, TPAHCHOPTHPYEMOro rpysa, TpebGOBaHHSA K Tajiepee ¥ TEXHO-
JOrHYeCKHe HAarpyskH JaHW B 3alavHA.
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Puc, 53. T'eomerpuyeckas cxema rajepen

\
!
52
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D
Puc. 54. Ilonepeunoe ceuenue ra- S
Tepen "

3ajgaBue

Ha TIPOSKTHPOBAHHE CTPOUTENHHOKH UACTH Tajieper Ne
TpaHCIOpTepa (JEHTOYHOIO [(KOHBelepa) No -
00BeKTa : NPEAIIPUSATHS

XapaKTepHCTHKa TpPaHCIOpTepa H rajepex

CxeMa Tpacchl ] Yeprexk Ne
Hannuyue ycrpofictBa AJist yiaBJAMBAHHSA JEHTH l Hert
JlnaMeTp posHKoB posmko-|Pabouedt seTH (dp) 194
OIIop, MM xoJsocTold BeTBA (dx) 159
pabouell BeTBH {dp) I 1000
[Iar, MM ' T - -
| xonocToit BeTBH (dx) f 3000

o7



___Npodorxenue

CxeMa TpaccCh ' YepTtex Ne
;{;)HCTPYKILHH ponmuKoB (u3 TpyO HAM JHCTOBOH CTa- Us tpy6
Kos¢utiHeRTH CONPOTHBJAECHYS DPOJHKOB ___W____’i____.._. 0,925
fIPH YCTaHOBHUBIIEMCS JIBHXEHHH W 0,022
Monayab ynpyroctd Jqedatbl (Ey), Kre/cm? 2200
Ceuense JeHTH (Fa), cm2 600
Tarosasg xapakTepHCTHKA NIPUBOA el® 4,81
CKOpoCTb JIeHTHI, M/C 2

XapakTepuCTHKa TPAHCIOPTHPYEMOro rpysa

OO0beMHBIH HACHIIIHON Bec, TC/M3 2,5
Baaxsocts, 9% 70
Temnepatypa (f), °C 20
[Toiiamuil — HenblAAIHHA He nunasmu
ArpeccHBHOCTD K CTPOHTEJIbHBIM KOHCTPYKILUSIM |  He arpeccusesn
ITo moXapoonacHOCTH i
Kpynuocts KYyCKoB 250 MM

Tpe6GoBaHuda K rajiepesM

flo ycaoBUSAM OTONJIEHUS H BEHTHJSALHU | OtamyuBaeMasi
Crnocob y6OpKH NBRJIH H BPOCHIH Moxkpuiit

CrneuunaJibHble TpeGOBaHUS —

TexHOMOTHUECKHE CTATHYECKHE HATPY3KH

Bec rpy3a (qu), Kre/M , 1000

Bec aeutol (ga), XKrc/M I 73,6
gec METHJ;.IIOKOHCTPYKHHI':I (;TOﬁKH, CG;HHH, orpaxjae- , I 4;_”
Hus1) (gx), Kre/M

Bec npocuiny Ha HacTHJge, Kre/M | I 100

-

gyl ol PO S il b L
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I podorcenue

CxeMa Tpacchl l Heprex Ne
o6 (g o6y ) 195
pabGoyas BeTBb — A
BPAMAOUIHX yacTed (gp) 116
Bec poauko-|- "
OTIOP, KI'C/M Y
OOWHE (G o6y ) 24
XOJIOCTaA BETBD |
|
' Bpanlaoiux 1actef (gx) | 20,5
B nefi, Krc/m2 300
eC NMPOCHINH, PEMOHTHHX MAaTepHaJioB, MI0LeH, KI¢,?
|
TPaHcnoprep S S
Yeuans B N HO c6
JeHTe
1 10 800 2240
)
3ajaHye COCTaBUI
A 1 (TTOIIHCE)
3azanyue NPOBEPHII (O LTACH)
Harpysku ra ranepeio gasbl B 1a6i. 1
Tadauua 1
PacuyeTinie Harpy3KkH Ha rajaepelo
= |3 5| &

L | A s
PREEY S m = i o
Sa | &' | HanMeHoBaHHe M ONHCaHHe Ha- & i B gp, :
o2 | Na H o a0 O B 0
$9 | 9= rpYy3kKH N o, S>> | Bo O >
B2 | =2 =, O B B o,
~ g r E = E o & Q % & o
e | M o= vl A o,

5 cqoeB pybepouna Ha 6uty™m-{ Kre/m2 | 30 ¢ 1,2 | 36
| HOH MAacCTHKe
m [leMeHTHO-TIecYaHasg CTAXKKa » Db 1.2 1 66
@ v=2,2 /M3, § =25 MM
Q| o |
o | < | Yrenaurennr A3 MHHEPaJOBaT- » 7,51 1,2 |
=5 | B | geix nanr y==150 kr/m3, 0=
~ | 8 | =50 MM |
g § CranbHOW npodUIHPOBAHHLIA » 15,3 1,1 17
=3 | = | HacTua :
2 | Dankyu nOXpHTHS H CBS3H » 30 1,1} 33
E [Ipomnposonkn » b0 1,21 60
| | Hrtoro » { 221

il



Hpodonrmenue rabr 1

= |48 s | 3
t. |E2 £ | S| 55 5e
29 |af| Haumesopauue M ONHCAHHE Ha- 0y I o < S
gz | Ba TDY3KH == s2 1 E& o >
% 2 | & E{% ) 3 & & &
mE SR ] Lo ME | A :
=
Ty CueroBas Harpyska mno IV » 150 1,4 1210
i aun
S| = Ip-[w?: 4 » 50 1,21 60
b ﬁ ‘
= | = |
£ 3,
A1 & HUToro 270
S MoHopeabe AJs ABYX PYUHBIX T 0,5:2 1,3 1,3
= | konrex Q=500 Kr |
) |
AcGecToueMeHTHLIE JHCTH Krc/m> 40 1,11 44
= | Jepeso » 60 1,2 72
S | YTennuTenb M3 MHHEpAJNOBAT- » 7,6 1,2 9
E T | HEX TUJINT y=150 xr/m?, 0= |
& | 8 | =50 MM
O | g |KepamauroberoHnsie — MIHTH » 220 | 1,2 | 264
= [ v=1000 xr/m? h=400 mMwm,
d=220 MM
OronuTe/bHEE NPHOOPH KI'c/M 160 | 1,2 | 192
| |
Betonablil 1noJ =40 MM krc/m? | 100 1,2 1120
[TemenTHO-Mlecyanas  CTHAXKKA » 72 1,2 86
5 |6=40
| £ | YTenauTeab — MEHOGETOH Y== » 84 1,2 | 100
® | =700 xr/m3, =120 MM
& | C6opune  Kese300eTOHHBIE » 120 1,1 { 132
(= | IUIATH
= Baaxky nepekpHITHS H CBSI3H » 40 | 1,1 ]| 44
= h
g Hrtoro BE | 494
i
: | Harpyska o1 ®Beca TOJmRL, ) KIC Jm2 300 i.3 390
> POCHINY ¥ AeTaJsieH
i | | arpyska OT TpaHCnopTepa) KIC /M 1550 { 1,2} 1860
4 epTHkasbHas B=2000 mwM,
8 |  |y=2500kr/m®
= | & (Harpyska or TpaHcnoprepa
, o | IpOAOJIbHAS
= |a) or Beca JEHTH H MaTepHa- » 347 | 1,21 416
Q. Ja
A | 6) or pa3HOCTH CHJ CONPOTHB- » 261 1,2 31
JieHHs pabouux H  XO0J0C-
THIX POJHKOB {CM. IIPHJ. D) [
B) OT pasHOCTH CHJI HHEpUHII » 4] 1,2 50
BpallleHHs POJHKOB  (CM. |
npua 6)
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IIpodoaxcerue Taba. !

-&J ] :ﬁ m =
= S 3 I S D
& | Bq HauMeHOBaHHEe H ONHCaHHe Ha- T = i S i
= < O, Q -
=4 | S = = | &r, o o, U L
o =] H o Q O o
mﬁlmﬁl We | ER | ME | A=
=
2, Harpysxu or TpaHcropTtepa B
% | w | aBapuiftnoM pexuMe ocolbie
S [ 2 | (em mpua. 7)
o | B {(a) OT 3aKJIHHHUBAHUS JIEHTHl| KIC/M — —_ 230
& | 3 IPOAOJAbHAS
@
g S 6) or oOpwriBa JEeHTHl HoOle- » - — 1300
= peuHasi (BepTHKaJibHAsd Ha-
=3 npaBJ/ieHa BBEpPX)
- IT bHA » — — 71
- POROJIbHAS
' ) l
e !
o X
‘82| = | Berposas narpyska mo IV| xrc/mM® | 55 1,2 | 66
S ®| = | pafiony Ha oTMeTke 10 M h
< | M

[. Pacyer mnoxpoiTMsi rajepeu

Yron wHakJaoHa raixeped a=18, cos 18°=0,951, sin 18°=0,309,
tg v=0,933, siny=0,682, cosy=0,73l.

CxeMmy pacnosioxkeHnsi 0asox ¥ CBsI3eill CM Ha puc. 5Hb.

Y3noBad BeTpoBasi Harpyska P onpeaensercss no CAeAVIOUmeHd cxe-
Me (puc. 86) go,=66-1,4-1,62=150 xrc/m?;

1,4 — aspoinnHaMudeckuil KO3 PUIHEHT;

1,62 — BBICOTHBIH KO2DOHUIHEHT AJIs1 BHCOTH 30 M:

Ry=317 xrc/M; Ra=218 xrc/m

Y3J0Basg BeTpoBasg ‘Harpyska (st BepxXHeH <CBfA3€BOA (epMul
P=0,317-3=0,95 Tc.

Onpenesende ycuauil B moscax BepXHeH CBsi3eBOH ¢epMul OT BeT-
pOBOH HAarpy3kKu NPOM3BOAMTCS Mo pHC. 57. 3Hauenug gaHnl B Tabua. 2.

ODJIEMEHTH TOKDPHITHSI KOHCOJIH, a ‘TakiKe 3JeMeHTH, HaXoAslIHecs
B 30H€ CHEroBOTO MEHNIKa, PaCCUHTHIBAKTCA 10 pHC. 58.

3HavyeHue Qyuxuui yrsaa f: tg p=~0,8, sin f=0,624, cos §=0,782

OnpenesieHHe JONOJHATEABHON CHeTOBOH HATPY3KH HA4 3JEMEHThL
0, 8 u 8, (1o puc. 60):

2,715 1- 3
g1 = 2+ 1,425.0,21 = 0,85 tc/M:
2,335 + 2,715
gy = ] 5J2r 1,901 = 1,01 Tc/m;

TaGauyga 2
3HAYEeHHA YCHAHUI

.I'Ipmeﬂr (pepMul, M I P, Tc I R, Tc I S: TC [ Sy, TC
24 | 095 38 | 3 46
30 | 0095 176 | 4 6,5
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<KD

{p gp {p } éPP/z

8 x3000 =24000

p/2\
ﬁ"}

le dp kp dp

710 * 3000 =30000

| —

Puc. 55. CxeMa pacniofioxeHisi 6a/0K H CBSI3€H IOKPHITHS

S

3000

Puc. 56. CxeMa BeTPOBHX Harpy-
| 30K, JAeHCTBYIOIIHX Ha HOepey-
Qf HOE ceueHHe TajepeH

Ly
—r “:ilk -
| e
L
S J, S
-
iz dp bp e ¥ dp fp dpmof
12 8x30= 24,0 M}
(f‘_ R
R=4x085=38m 21_
—— i ma— - — - r *
— 5, fs";/?
<
4w
S, S,
| ~ e
AR TR o)
|iR  19x30= 30,0 B B iﬁ

Puc. 57. Onpelenenne ycuauit B nosicax BepXHeil CBs3eBOR depMu OT

62

BETPOBOH HArpysKH



|
Puc. 58. Cxema cHerosnlX Harpys3ok
g3 KOHCOMb X
i’ X
Q)
S
~i)
5
o
-
P
(Y
b o 1 — 1T 1 1 Tl 3

Puc 59. Cxema pacmoso-

Keunsg OaJIoOK H CBfi3eH
153002« 2,0-40, £ 0,375 KoHCOIH

[paHé 6‘/778/:’6/

o a,eprdb' 1431431665 7,9 *74«25

Puc. 60. CxeMa CHeroBbIX HArpy30K H2 3JieMeHTHl KOHCOJH
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2,0 - 2,335

ds = 1,665-0,21 = 0,76 rc/uM;
1,715 4 2
s = 2'j‘ 1,43-0,21 = 0,56 1c/M™;
1,43+ 1,715
ds = _g ‘ 1,43-0,21 = 0,47 t/m;

gs — HATPY3Ka Ha pHIeJib paMbl, IpH HOAcCYETe HArPY3KU Ha DHUreJb PaMLl
H3 NJOCKOCTH YYHTBHIBATH CHErOBOH MeUIOK Ha BCEH KOHCOJMH.
JHaueHAs1 Harpy3ok Ha 0aJKH TOKpBITHS AaHbl B Taba. 3

Tabaunnma 3
COop narpys3oxk Ha 0aJku NOKPbITHS

O603-
g, rc/M, | g, Tc/M, | g, TC/M,
Ha%e- | Knaccupurans HanmeHopaliHe | TPY30Bast | rnyaopast | roysosas
HEA HATPY3KH HarpysKH IIOMagb | myomans | Iwromans
attd 3 M 3 M 9 M
30K |
[Toctosiunass | Co6cTBEeHEHI 0,483 0,464 0,45
| BEC
[TpoMumgennsie| 0,18 0,171 —
MPOBOAKH
9, |
TC/M l ;
| BpeMenuas Crerosas 0,63 0,6 0,584
BB 0,18 0,171 0,166
| II/IToro 1,47 1,41 I,2
P, 'rcI BpeMmenuas MoHopenbc 1,3 1,24 —

Onpegesegne ycuauii B 6alKaxX MOKpPHITHS HaHO B Taldm. 4.
Baaka 2 (puc. 61) pasBssbiBaeT BepXHHe mofica 0aJiok MNOKPLITHA
!/ n 5, 3aMapKUPOBAHHBIX HA PHC. HI:

M==495.02=1 Tcwm:

R = 4,90-0,4 = 4- 0,66 rc.
3
Danku e u ¢’ nepegaioT peaknuio Gankiu 6 OT CKaTHOH COCTABJISIIO-
el Mo BepXHeMY HNOsCy Ha CBSH3HM, KOTOPbie KpPENATCA K HUXKHEMY
mosicy O4JKH 8 o cxeme pHc. 62.
B Ganke e N==85 1¢: M=85-0,11=0,94 treM; R=40,47 1cC.
B Ganke e

8,5-0,25
R=—2 5 ’2-= + 1,06 1c.

b4



=2
n

Onpenenenue ycuaui B 6aJKax noKpbITHS

Tabauiga 4

i YCHJIMA B MJIOCKOCTH GajKh _ YCUMHsA H3 IJOCKOCTH HasKky _
[T TITTT ?| I 1 A 7 ¢
= ¢ y -
'\ X X L R
£ 050 Fs £y R 0,504 %5 “ Vlos 56 gshl'®
n3, | 3;3 5,3 ¢ | I 3l3 l 3'3 ‘ t/];: 7 Rl
L i I i i i
o
()
&
@ OT BepTHKAJABHLIX Ha- Ot cka7HO#l cocTasias- | OT CKaTHOH COCTaBASIOLIEH OT cKaTHO# COoCTaBJsIOUICH U BeTpa
= rpy30K IOLLEH vYepes THK IO BepxHeMy nosicy 6aJok 10 HHZKHEMY Moscy 6aJloK
WL
- L) ) J
S {-: Mx’ TCM r.- M.x:’ TCM [-: My, TCM My, TCM
R & - Q| O =) o | Q
5 z Q-'m @V O %7 D ?.; E. R Q O pY 3
o TC 0 O & W
Es & Pt e o & M X! ¢ & 1 e ’ O = = i Y
g | ° 0 - - A N S - BN L B - - 1L E B
N ? R | v« 2 & E R | e 2 N1 N | e | F & - e I B T I B i~
Z o Q, a4 0 o f-‘-l-.:ht a4 o e o | & &% | = o :3., & | R @ )
| “ 4,95 "
1 (14 | teel 53] erles | = — | =] =12 |15 |495]1.63/0.6 LE 6,50 | 3,5 | 8,5 |3,15 4,95
0,95-0,73 |+
2--[_]:682 -9
o 1,4 1,24 5,3 9,7 | 2,b 0,7 {1 0,35 (1,1 10,16 — — — — | — a— - — - — | —
6 1,46 | 1,24 5,4 | 10,0 | 2,54 e — — — 12,06} 2,55 | 8,6|2,8 | 1,05 8’25 | 1,74+ | 4,9 { 5,9 [ 2,8 |2,95
0,95-0,78 |42 =
2 0,624 o
— 4.85 =5,95
B 1,60 | 1,24 5,8 | 10,4 — 1,0 { 0,5 1,7 — — — —_— | — . e — = — ] — ] =
Bl 1,9 e 6,3 | 10,3 — — - —_— 1 — — — | - —_ — s — — | — | —

IlpuMeuanue, Touka [J — mMeCTO LEHTPOBKY CBs3eil,




[Tom6op «ceuennft 6a40K nOXpHITHH J2aH B Taba. 5, onpeneneHHe
YOUJIHH H nopbop Ceuenm# cBs3ed —B Tadba 6.

e e
Y, Puc. 61. PacueTHass cxeMma 0adxku 2
M <
R 3}0 R

+

R‘;ﬁ 2000 &HRC 2000

Puc. 62. Cxema nepepauu yCHJHE HAa GanKy B

II. Pacuer HepekpuiTHA raJiepen

CxeMBbl pacnosoxenus 0aniok, c¢Bsi3eH ¢ YKa3aHHeM Harpysox Hu
yCHJIHH TIpHBeNeHb Ha pHC 63, pe3yJbTaThi pacueTa HaHul B Taba, 7—
10. P —y3;10Basi BeTpOBasi Harpysxka AJas HHXKHeHl CBf3eBOH (QepMmbl.

NI N2
VTSIV T T
N . 2 ~ /2 e
@JX 2 B\ O
7 X

AW ;,4 b ph ph ,c-v4‘,m/2‘h

¥ 8% 3,0 = 24,0

WL T
w72\ / 12N\ / 12 /7 0
I\ <l§{ 1

ot P Pl P* P* P+ Pf P{P/A
sz N7

N/ /VZ
f}
- gg: 12 72 2
Yo\ h/ I‘}/l}%

p/ze I R R R R e R Y m/zﬁfé i
70+43,0%30,0 fq, 5,5

Puc. 63 CxeMma pacnofioxenus 6aJ0K H CBsi3eH MePeKPhITHA
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A

Hoabop cenenunit 6aJ0K MOKPHITHA

Tadoanuuma H

Yennus CeueHHe I'eoMeTpHUECKHe  Xa-)| g, xrjcum?
PaAKTEePUCTHKH CEYeHHS
B Toure C B touxe I{ W’y c M3
e
». |
= - ol Bl - T 174 -
o ’ @, ~
O = o = BCKH3 COCTAB F, cm2[ X
sls| B O|EY O|ES | R O|EE e owt |F lg 1 op | g
I - T . = i - Ho|dw = o
> =Y - g 3 w o ¢ f Xulia o O o
13| = (8535|852 » |&853/853/| . SR -
a0 &= B e RE &= o B e S - 5 S el e w i e s i
2| 2| x 2| = =
"
4
1] 9,7 | 1,63 | 3,15 | 2,5 0,6 | 4,25 1,9 oH| 97,6 | 1034 | 450} 450] 1660 | 1210
360X 140 <8
X
Y
2 2| 1 — — — — — |4,95 Iral 6.1 | 75,7 |~ | —1 1630 —
. ~, 140 100X 5
5 y
X
51 10,8 — — 2,7 — S Tl 360X 48,8 517 | — | — | 2090 520
X 140X 8
L'}




89

IIpodoaxcenue

S Poilurialier gy o kil TP I

Ne pHc
1 Mapka 6Ganxu

59

Piuc

N O

b

Yeuaus Ceuenne l'eomeTpuyeckue xa- 0, Kr/cMm?
PALTEpHCTHKH CCUeHHSA
B Touke C B Touxke I] , Wy, cm?
S | —
. . . . W Q |
= o :

2 ,gg:n ’EEQI § ,Es:n :EE:-.: 3CKU3 ' COCTasn F, ™M CLJ:E = o c .
" % o ; Q . % o Lo £ Hol= 8 3 2
*~ |88 B|S88(| o |S853|E5E|. I A

= PE RiEE | = AR Bl ER B 2elgs @ 0

|

10 2,8 | 2,8 | 2,54 | 1,06 | 2,05 | 1 q 9Tn [ 360X 97,6 | 1034 | 450| 450{ 1600 | 930

X140X8
X X
12,1 — — — — — |- Y I'a [360% 52 572 | ~ | — | 2100 —_
X160X8
10,3 — - ~— — — | — T [ 360X 48,8 517 | — —] 2000 | —
X 140X8 |
Y
| | ]
| G S |
0,94 — - e — — 8,9 e [ 140X 16,1 75,7 { — | — | 1800 -
y | X100X5
!
l
F §
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Ne saeMeHTOB NO

puc. 55 u_ b9

OT CKaTHRIX cO-
CTABAARINHX

Q, Tc | cosy | N, 1c

£9 | 0,731 | 3.4
2

195 1 0731 | 3.4
2

85 | o782 5.5
2

85 | 57821 5.8

2

YCHJINA

OT BeTPOBRIX

rpV30K

Q. Tc| sinvy

0.95 | 1 682
9

3.8 | 0,682

9,95 1 1 624
9

2 0,624

Onpenenenue yCHIRA n noa60p ceueHUN CBsI3eR

Ha-

0,7

9,6

0,76

3,2

ZN,

TC

4,1

6,3

8,7

CeueHue

- _e ik PR

SCKH3 CoCTan

Tu { 120X
X80 X 4

gl

e [ 140X
X 100X 5

Ta [ 140X
X 100X 5

I'nm [ 140X
X100X5

TaG6auuma 6

M'eoMeTpHUYECKHE XapaKTePHCTHKH

F, cMm?

10,6

16,1

16,1

16,1

403

403

490

490

CeuyeHUs
. l |
| O,

r Krc/cu?
min’ |
eM A ¢
9,58 : 156 | 0,284 | 1360
3,23 125 0,422 1350
3,23 152 0,298 1320
3,23 152 0,208 1808

|




P=218.3=0,65 c;

tgp=1,1;
tg o = 1,21;

OnpepesieHHE YCHAMA OT BETPOBLIX HArpy3oK

singp = 0,74;
sing” = 0,771;

R = 3,25 1c;
cos ¢ = 0,673;

cos " = (,637.

Tabauna 7

-

|

Ycunus B nosicax depm

YCHIHUA B CBsi-
39X

Il
d}ep;:gf P, ¢ R, 1c
M
N;,, ¢/ N,, ¢ | N, Sio Si11
— A ; .
24 +-0,65 +2 6 0 +1,8| £2,4 | —1,7] +2,7
- _ i _ — 1 -
30 —+-(,65 3,25 0 42,4 43,6 | —2,1{ +3,5
i
Tabanuua 8
COop Harpy3ox Ha GaJxu HEPEKPHITHS
g X _ ! s i}
o P = - ®
£ o o < © e | S| o N
EE HanMeHoBanHe HaTPY3KH 1 EE E E E E % J E {EE I E’E
S ® = S i SaD | bR B
5 K o T g —Noar | Sao EL &
A [ 3 o, =@ —Le | Amx | Mo
] - ! 1 -
Berouuniit nosx 0 =40 MM Krc/m? 120 3 300 | Krc/m
I'uapounsonsnus » 12 3 36 | »
% | llemenTHO-TIeCYaHas CTHXK- » 86 3 258 »
T | Ka G=40 1
= | YTemmTeabh — neHO0eTOH:
& | vy==700 xr/m3, 0=120 » 100 3 300 »
¢ | Chbopubie Kejne3o0eTOHHLIE » 132 3 396 »
= s | |
Dajku nepekpuTHA U CBA- » | 44 3 132 »
3H |
¢ | Harpysku oT Beca ToJmwl, » 390 { 3 | 1170 »
= | NPOCHINH H IcTajicH
g 1860
o | Harpyska Ha 1 CToliky| Krc/M 3 | 2790 | xrc
& | rpancrnoprepa B =2000 mm, 2 |
y==2500 xr/m3 |
o - —
8 o | CTeHM » 480 | 3 | 1440 I »
Q £ | Oronuteabusie npr6opL » 192 3 | B76 »
-

-]
<




1L

Ne 6anok 1o
pHC. 62

Pacuer 6aa0X nepekpuITHA

CxeMa 3arpyiKeHHs

B naockecTy x

Harpysku

|

g,=2,65X0,951 =

=26 T¢c/M: P,=
=Pcr=1’9 TC;

fﬂ ! P3= PTP =—=2.60 TC

- i

Tabanua 9

Peaguuy, M., T™ W, cu®
T
S i F,
I L l I gi CeueHne mﬂl WBII '
’ X BN
RA RC Moax | M HT Yy
Wy
| l )
I l *
12,6 | ~— | 19,9 |14,2| — y 140 |—1 — —
X
|
‘ | 25048 |
| 1
g

&

1960



6L

l Peaxuuu,

CTaBAAIOILA S oT
BCeX OCTaJNbHbBIX
Harpyasok, nmepe-
JaeTcA B MecTe
OIHPAHHUSA IJAHT

2
Qi}=3,5 TC, Qy —
==34 T1C

Ceyegue

M, ™
T
CII i
= - N,
S CXxeMa s3arpyxexax Harpyskn T
b= EN F
‘gi RA RC Mmax M
=z
!
B NnAoCKCCTH §
9, — cxatas co-|0,183(0,612 0,183 |0, 158| 3,7
CTaBJASIOLLAas OT Be-
ca njaur, 0aJIOK H
CBAscH
qy m 528X 0,309 =
==(0,163 Tc/M
Qy-—- cKaTHafd ¢o-|3,51 | -— {,08 1,07 —

IIpodoaxcenue Taba. 9




42 "M ¥

4,6/ 2—200X10—250X8 | 60 | 580 | —

36 277 —

qg=—=2,60 TC/M; 1= 4,9 16,3 5,9
=2,02 TC, pPp==2,79
TC ‘
l E !

e I ] ’ _—
g=1,32 1c/™; p1=' 2,45| 8,15 2,95 3,25] 2150 8—000X6
=1,01 7c; p = |
==1,54 TC l
g=1,32 tc/m; py=| 6,65 — 10,4 ~— | = | KOHCTDVKTUBHLIE,

=1,01 ¢
=1,54 TC

2=

i

Ha3HayalwTCcd B 3a-
BHCHMOCTH OT BEI-
COThI NOOTIOPHON
CTeHKHN Keaezobe-
TOHHOH OHODEI

1100




V.

no puc. 63

iy

Ne Hadiok

CxeMa zarpyxeHud

9
INENEESREENE

2,5

Peaknun,

M, ™
Harpysgu
| RA RC Mmax M

ISt MOHOJAUTHOro} 2,2b| - 1,43 —
VYaCTKa MepeKkphi- |
THS *
q=={0,644-0,39} X |
lel; qc-r ={},67 X 4
X1,1: 2q=1,8 T1¢f
/M *
g=1,5 rc/™m 1,75 1,2 —

[ podexcente raba. 9

W, cM®
N, F| o
T Ceuenye cm? e
| X BIT
"'* Wy
HII
W.Jﬁ
= 'i
— 114 17,4 8(,7 | —
]
|
114 s

1750

tied



b

1¥G HBL

7/

B RJOCE®CTR X

15414, ]3| 155
T T IVTTYRTTTW

=125 1c/M; py==

=0,90 TC;
==2,606 TC

ps=2,141¢,
pﬂm 1 :45 TC

1

|
|
Pr==

peak-
U

aJIoR
B 6|

12,2

ol y— — . I iy ap—— S




9.

I[1podoascerue Taba. 9

Peakusu, M, ™™ W, cm?®
v
2, T N, F,| 1 g,
3 CxeMma sarpyxexxs Harpysks . Cevenne cM?| B Krcjcm®
SE.} RA | RC jlMﬂ'].’:l:l: | M e Wy
2 2 | VX
B nAOCKOCTH ¢ ) l - I
: |
qy=012]5 TC;’M 0:248 0;803 '—0,248 0. 208 l CEI{EHH@ T0 xe,| — — — —
# | uTOo AJa8 Ganaxu |
Qy=2,_66 TC: . 12,65 —_ 0,776 10,8 |— _— — l - —
2 §
Qy =2:5 TC I i
| | |
q 5
I {
B Harpyska ¢ nonao-| = — To xe — — —
BHHBI MOKROJHTHO- — |
I'0 yJacTKa
l
9 Harpyaku  oueHb| — | — KOHCTPYKTUBHO — — —
MaJsl TO XKe CE"IEHHE, q'ro '
‘ i ana 6Gaxnox O |




I

Tabauma 10

[lonGop ceueHnii cBA3ell nepeKpPLITAN

No
te- | Vey- I , |r .,
MenTOB .ngf{T CeueHne F, cu?| B e A ¢ KI‘;?CH'
puc 63
10 | —2,1] L. j160X10 | 62,8 | 445 | 3,19 139 | Ilo ruGkocTH
11 | 45,3 L 63x5 [7,28| 1,24 360 400 | — | 720
—— - I —
TﬁéK 0,6 ] L 63X5 | KOHCTpPYKTHBHO
1

111.

Pacuer ¢epmbul

B naue#l ragepee mmerorcsa TpH (epMEl: depma paioBas L=24 M,
depMa koHcosbHas L=304+6 M u depMa L=24 M y HECNOABHXKHOK
onopsl (DI, 2, ®3). Cxemnl (epM IpHUBeyleHH Ha puc, 64, onpejnene-
HHE Y3JIOBHIX HArpy3ox jmaHo B TabJ. 1l.

Puc. 64. Cxemel depm ¢ MAPKHPOBKOH 3J€MEHTOB

77



OnpenencHue Harpy3oKk OT CHeroBoiro MenlKi

CxeMa UpHJAOXKEHHSI Harpy3oK Ha KOHCOJLHOM ydacTKe IpHBele-
HA Ha pHuc 65. BDruiupcneHue Harpysox NpOH3BOIMTCS 1o pHC ©6.

 34-2,55

gq = > - 2.26-0,21 = 1,32 1¢/M;
2,bb1+1,88

o == ~ , ;— 3,33:-0,21 = 1,b5 1c/M™;
1,88 4+ 1,31

gs = - ’ _; 2.85.0,21 = 0,96 1c/Mm;
0,74 1,3l

Gq = — —?Ij 2,85-0,21 = 0,61 TC/M;
0,17 40,74

Js = — —; 2,85.0,21 = 0,55 1c/Mm;

1
s = —o 0,17-0,86-0,21 = 0,015 1c/M™.

KpoMe BepTHKanpHBIX Harpy3ox Ha Tajepeio OKasnBaloT HeHCTBHE
ApyrHe BHABL Harpy3oK, BLi3bIBalOlue YCUJHS B 3JEMEHTax (epM.

=
=
A
paws cimerss

ept'n86) 1 2851 2850 2.85] 3332
gep" 06| | 265 | 285,285 5,33,2.26 S

Puc. 65. CxeMa npuJoXeHus Ha- Puc. 66. OnpeneneHtie HArpys3o0K
rPY30K Ha KOHCOJLHOM YYaCTKe OT CHETrOBOr0O MemKa

(pepmbl

Crolfiky Gepm BOCHDHHHMAIOT H3THOAIOMMHA MOMEHT OT BETPOBOH
garpy3ku (pHc. 67):

qg=66-1-1,62-3 = 0,321 1¢/M;

R, = 0,48 Tc;
RH:——- 0,48 TC,
M= 0,362 Tcm,

B mosicax ¢depM RBO3HHKAIOT YCUIHS OT CACAVIOWMX BO3JACHCTRUI:
1) or nonepeyHoro Berpa. YcHJaus B nosicax ¢gepMm CMOTpPH B pac-
HeTe CBfi3CH [0 BepXHEMY H HHIXXHeMy NOACY (epM,;
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2) cKaTtHas cocTaBjasioulas peakidi 0aJOK KPOB.M, KOTOpas Bbi3bl-
BAaeT MOMEHT B BepXHeM Inosice ¢epmbl. Onpelenenne MOMEHTa HLaHO
mocJsie 1noxdopa CeueHHH;

3) B KpaliHell maHeJW HHIXKHEIO I[Osca H ONOPHOM pacKoCe BO3HH-
KaeT MOMEHT:

OT 3KCHEHTPHYHOrO NPH/JAOXKEHHS peaknu# @epMb;, OT Pa3HOCTH
peakiHd CMeXHLIX ¢epM; MOMEHTBHI OIpe-

JeNSI0TCH ocae nojgxbopa CedeHuu;

4) B puxHeM nosce depM BO3HHKAET -"v
VCHJIIHEe OT NPOJOJBbHOH HAaNpPy3KH OT TpaH-
CHoprepa. IT0 YCHJIHE CKJAAABIBACTCA H3: .
CKATHOH COCTAaBJAIOIICH OT BeCa JNCHTH #
maTtepnana — 416 Krc/M; nponOJbHOH Ha-
I'PY3KH OT Pa3HOCTH <CHJ CONPOTHUBJEHHS
paBodYHX H XOJGCTHIX POJHKOB — 31 xrejwm: .J.-
NPOROJABHON HArPDY3KH OT pPA3HOCTH  CHJI -
HHepUWH BpauleHUss pabouydx H XOJIOCTHIX
POJIUKOB — 50 K1C/M

MeTonuKka onpeleIeHHs 3THX HANPY30K

Jla"a B 1npuJa. 5 u 6.

CyMMapHasi TIpoAOJbHAs Harpy3ka Ha HIXKHME nosic  (epvsl ¢
Y4eTOM HEeCHMMETPUYHOro MOJOKEHUsT TpPaHCHOPTepaA COCTABHT

3,6
T == 56 (416 4 31-1,0 4-80) = 280 krc/M  (pepmul.

2

Puc, 67. Onpeﬂmenﬂe HAa-
rPY30K OT BeTp2a

KpoMe toro, B 3s1eMeHTax PepMbl BO3HIKAIOT YCHJIHS:
a) OT 3aKkJUHUBAHHA JEHTH

T, = 230 Krc/M;

0) or 00pniBa JIEHTH
BCPTHKAJIbHAsA — HaNpaBJeHa BBepx Ja=1300 krc/M;
NPOAOJAbHAA Tay =71 Krc/m.

MeTonuKa onpenesnenust 3THX HADPY30K AaHa B npHIL 7.

Ycusmst ot HHX BXoJAT B 0cofoe coueTaHHe, TaK Kak 3To aBapuil-
HbIH peskuM PafoThl, H He ABASIOTCA pacyeTHHIMIL;

5) B Kpahinefi maHejq# HHXHEro mofica QepMbl y HeNOABHKHOM OTO-
DB BO3HHKAWT YCHJAHA OT 1popoabHOro BeTpa Wiopog =0, Wuon=
-—(,1-41,6=4,2 T H OT TEMIepATYPHOT®G BO3JECHCTBHS

. 5 3AEJ
Pio=m e .
rnre A =0,001L=0,001 (24 430-}6)=10,06 Mm=6 cm;
H,= 15,5 M; Hs = 25,5 m:

m=0,b; J=4-10° cm?¥;

_.i_.

1
25,53. 106

P 0= 05362110340105( )=2,6TC-

15,53.10¢
[iposepka ceuenusi cToek ¢epM € YYeTOM MOMeHTa OT BeTpa

N=—5,7 1c; M=0,362 TcM.
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Meero
IIPUJIOKEHUNA

Bepxnum
y3es pepMbt

Onpesencnne y3aoBEIX HATPY30K AAR pacueta depm

il bl e b

Tabanuua 11

- E Harpyaka
Kaaccnbuxa. Harpysxa waMepenun | Warpyska | maomame |P Yien depic,
B S — i
| | |
Ot co6CTBEeHHOI'0 BeCa KPOBJH Krc/m? 161 9,9 1,6
OT npoMIpoBOAKK » 60 9,9 | 0,6
{IocrosiHHasa |— — e -—l—-—-—-——- —_—— _
HUrtoro ‘ ’ 2,2
—— t — —E——— e kit e A ———t o w— - —
* Ot crera ‘ ’ 210 ‘ 9,9 | 2,1
OT nuiH o » 60 99 0,6
BpeMeHHast
pe Htoro ‘ 2.7
Bcero B y3ean depMbl Pg — — —— I 4,9
i
— - R
Bpemennas |OT MoHOpesbca Py TC 1,3 I — l 1,3
OT CHeroBoro MelkKa: |
Pl KIc/M 1,32 3,3 4.4
PQ; »> 1,55 3,3 5,1
BpemenHas P3 cM. puc. 65, 66 » 0,96 3,3 3,2
P4 » 0,61 3,3 2
P5 » 0,55 3,3 | 1,8




[8

494 9 4 45
) OT co6CTBEHHOT0 Beca CTeH | KI'C/M 480 3 1,45
}%i};%{enpmm MocTosmuas Ot OT(?HHTEJII:HI:IX nprOopoB » 192 3 0,6
! L B - | ) ] ) -
HTtoro ‘ 6,0
OT co6CcTBEHHOrO Beca Noja Ha MOHO-|  Kre/m2 637 4,5 2,9
JIATHOM y4acTKe
[locTosHHAs | Ot coGerBenHOro Beca cTen KIe/M 480 1,5 0,7
Ha MOHOJHT-|OT OTONUTEAbHBIX NpHOOPOB » 192 1,5 0,3
HOM VUacTKe
KOHCOJIH - - — - T o
‘ Hrtoro l ‘ 3,9
- — ] . L _ —
OT Beca TOAMNM, NMPOCHINHE B JAeTalell KT'C/M2 390 9 3,0
HuxHun I
1860 7,2
y3eJ pepMbl Ot TpaHcnopTepa KTC/M 5 3 - 66 3
Bpemennas | ’
q %
Utoro | ’ l l 6,5
Beero B ysen ¢epMut Py — — — 13
Ha koncoau:
P& — —_ — 13,7

]

OT coOCTBEeHHOTO Beca 1oJaa ‘




Han-
MeHO-
sarne | creppned
MEeHTOB IO BepPX-
HeM
ngﬂgy
) BO 0.8
S Bl 27,6
'§ B2 |—36,8
g B3 —27.2
o BO1 ‘ 0,8
< H1 10,2
-
= H2 31,6
]
= H3 34,2
X
H4 18 .4
T

KomGuuauuu ycuiauid B anemeHTax ¢epm &1 n &3

il

e ey e oy e L

Tabnuuma 12

CYMMapHBIe YCHJINS

Yeunus
OT BepTHKaJbHBIX HAarpy30kK | OT NpoaoJdBHLIX HAIPY30K
Ot none-
pevyHoro | OT TPapcnoprena bidi g ! D3
1o HUX- Berpa
HeMY or P i S
[oscy aos DI I ana O3 or P #0 oT Wnpon
i e v } _
o l o | 3, I — — | = _
—~71,4 | —1,3 | £3,1 | — — — —
-94 8 | —2,6 +4.6 e — — —
—68,8 | —I1,1 +3,1 — -— - —
0 0 +3,1 — — — —
30 0,5 +1,8 | =10,6 | *17,]1 — e
86,8 1,8 +2,4 +12.2 | +18,7 —_ -
I 95.9 1,9 +2.4.1 £13,8 | +20,3 — —
Y 0,7 +1,8 + 15,4 +21,9 2.6 +3,2
L

ansa Pl st 3
—3, 1 —3,1
—103,4 | —103,4
—138,8 | —138,8
—100,2 | —100,2
—3,9 —3,9
53, ] 59,6
134,8 141,3
147 5 154
90,3 100,8




€8

OnopHoe
NaBJeHHe

P

I —24,6

21,2
18

45,5
45,5

0,7
0,6

—58 —1 l _ —
. 18,2 | 44 1 _
P3 —11,8 | —26,4 | —! — ‘
'3 P4 r b,4 8 i e
S i |
o P5 1,2 8 0,8 l _ _
& |
P6 —7,6 | —26,4 | —0,8 —
P7 14,6 | 44 0,8 —
P8 | —19,4 | —58 [ —0,8 —
Cl 0 12 | 0 —
> | |
= C2 | —4,5 0 0 —
S

—83,6 | —83,6
63,2 63,2
—39,2 | —39,2
14,4 14,4
10 10
—34,8 | —34,8
59, 4 59,4
—78,2 | —78,2
12 12
4,5 ] —4,5
—5,7 | —5,7
|
67,4 67,4
64, | 64,1




[TpuaumaeM ceuenne -+ 80X6:

F=18,76 c™® ; Wpin=29,38 cv; ry=r,=3,72 cu;

A=65  A=2,06, A,=81; ¢,=0,709;

0,362
= - 5T=6,4 cM; my=4,1; n=1; my=4,1;
5700

=0,264; o= - = 1200 2,

Pnu 18.76.0. 254 1200 krc/cm
= 0,222;
~ 1-40,855.4,1 ~ 777

5700
1] = 1940 xr/cm?.

~ 18,76-0,222.0,709

PacTaHyTasi CTOHKA:

N=13 r¢c; M=0,362 Tcm;
13000 26200
18,76 ™ 29,38

0 = = 1920 krc/cMm2,

Pesyabrath pacuyera $epm manst B tabia, 12—18.
OnpepelieHHe MOMEHTOB B OIOPHHIX y3Jax-epMm AJd:
AByx depm nponeroMm 24 m xaxnas (puc. 63,a);

¢depm nposeroMm 24 u 30 M (pHc. 68,0).

Prc. 68. Onpenenenre MOMEHTOB B OIOPHBIX y3Jax

a — oJA GBYX ¢depM NpoJieToM 24 M Kagmaﬂ, 6 — paa aByx depM npoaeraMm 24
. H 30 M
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Tabauma 13

Kom6unauun ycuauii B ajieMentax dgepmer $2

5
4

7

, 3
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Tasanuua 14
MonGop ceuennit anementos depm ®1 n #3
" E__ Cedenue | lns CM| r, CM | A '
i ® —————
HauMeHoBaHHe g : s, JlononHy -
5J1CMEHTOB ﬁi = F, cM? -| i ¢ M Ikrefem?] TEADBHHE
< & O 3CKH3 cocTan x lyilx{lylx |y JaHHBI
= O o | l
B r“ - : T | i 1 T
y ] |
Bepxuuit nosic B2 | —139 p X | 921,160 12 74,8 | 300! 300|4,04/5,95| 61 | 43 | 0,716 | 1 | 2580 Cr HJI
I |
d |
- | h u
r F
H ;
Huxguft nosc H3 154 Y j\'tx 2L.160X10 62,8 | 300{ 300] — | = | o l — - l 2450 Cr HJI
Y ]
r T T
4
{ P1, P8} —83,6 2L180X 11 77,6 | 405| 4055,6 (7,74| 72 | 63 | 0,769 | 1 1430 Cranm
Packocht P2, P7l 63,2 21,1008 31,2 | 339 4247 — | wwm | o | oem e i 2020 yoiepo-
P3, P6| —39,2 X X 2L 125X 8 39,4 | 339 424|3,87(5,39) 8 | 79 | 0,667 | 0,8] 1860 RUCTAadA
P4, P5 14,4 " 201635 12,3 | 339 424| | = | — | ~= P ] 1200
y t
| e | _ o
¥ F I I
Crofiku Cl 12 21.80X6 18,76 { — | — CMm. cTp. 84 To xe
C2 -b,7 21.80X<6 18,76 | 240! 300
C3
| I
| Xo I
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[Mon6op ceuennit snemMenToB depmpl P2

Ta6bamma 15

O

b

= CeueHpe | I, cM r, cM ,.,

gg M " 5 Jononnn

i = )

EE c*re?::%::eﬁ E ] - F, cM? o | m > T;g;gzg
Eﬁ 3 3CKII3 COCTaR X Y x|yt x|y :-

oo S ©

<) - [ T ; l - ‘ ' -
.

= B3 —216 Y | 21,200 13 101,8 | 300 300 16,2118,58( 48 | 35| 0,847 | 1 | 2500 Cr HJIB
E B5 +52,5 x:thx 91,2003<13 101,8 | 300 300 | ——{—=|—| —~ |1 —_

P

2 Y
— L

S 13 +297,5 Y 2L200X 13 110,8 | 300 | 800 |—]—~]—{~| — |1 ] 2230 | CrHJ
’E 16 —26,3 X p 21200 13 101,8 | 300 300 |6,21]8,58 48 | 35 | 0,847 | 1 —

X

T Y

. | P, PI0 | —117,4 2L 180X 12 84,4 | 425 425 5,59 'z,.';fﬁl 76 | 55| 0,737 | 1 | 1890

S P2, P9 91,6 9L 140 10 54,6 | 339 425 | —|—fj—|—| — {1 { 1660 y?;ggg_
I‘-FE | ' ARCTaA
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ITpodoarcenue Taba. 16

-
s
E’“ Cevensne Iy CM r, CM i I "
2Bl mapea 1 , _ 2 | Hononm-
= U | cTenxkHel = F, cM ! ¢ m iy, TeAbHHC
=K = | & JaHHbIe
o 3 3CKH3 COCTaB X Y xly|lx | )
» P i ©
— — - —_— | : — — —
{ . E
|
| | l : |
. i
P3, P8 | —64,2 2L.160X 10 62,8 | 339 425 |4,96/6,91| 68 [ 62 | 0,78 | 0,8 1640 |
P4, P7 39,2 | 2L90X7 24,6 339 425 —-— |- — | 1600 Cranme.
% { | . yraepe-
S P35, P6 | —15 x 2L90X7 24,6 | 339 4925 12,7713,991123 {107 | 0,433 | 0,8 1750 LHCTAA
CJ
o PI! —51,7 !21..140)(.10 l 54,6 425 425 |4,3316,12( 98 { 70 | 0,597 | I 1600 |
P12 F -+-20,6 Yy [2L63X5 12,3 324 405 — | ~— l el B — 1 1680
| ) I | L _ _ ____i .
; i | :
F
Xo ’ | | =|
: I ' [
z [ CI, G4 | 413 N 2L.80X 6 18,76
= | Xp - 248 310 CM. c1p. 84 To ke



Ta6annuya 16

OnpejedeHine MomeHTa B BepXHeM nosce ¢epm
OT CKATHOH COCTaBJIAOUEH peakiiud 6aJIOK KPOBAH

1-1
[
l

- e e

!
é‘ ,,E o ] ]
& @ E Ceuenye BCpX- RBH’ M! RHH, Ml 2z Ml Nr
3 = & Hero 1osica y ' | Tem y TCM TCM TG
E. & X TC TC
=4 | &% | | , |
o |
D2 % | 2120013 | 1,5/0,31| 8,5/0,23|0,54 | —216
-
~¥ .
o1, |=7 |2L160x12 | 1,5(0,3 | 850,19 0,49 | —139
b3 N O |
D
= | |
Tabauuma 17
Onpenesienie MOMEHTOB B ONOPHBIX y3JdaxX depm
_ i ;
2 2
o o & | Ceuenue Ceuenue - %
S | .| F - HHZAKHET'O ] OMOPHOr? | ¢ . b
% Ll o= E E‘ﬂ S -g mosca | packoca | z *%
a4 g.. ' *5 8 4 a4 | QT | = | - >
15,510,01 | 67,4164,1{0,03|0,69( 2L160XI10 | 5,16 | 2L180xI1 | 6 |0,32| 0,37
25,510,01185,3[64,1}0,22(0,95| 2L200X13 | 13,1 2L180X12 | 6,6)0,63] 0,32
| )

IV. Pacuer onopapix pam

HMMeem TpuU pa3anyHble paMbl, OTJHYAOIIHECST HArpy3KaMu: paMa
pepmMul L=24 M, pama ¢epmnl L==30 M y cBOGOJAHONO KOHUA, paMa
depmpl L=30 M y KOHCOJH.

Pacuernas cxema pam npupegeHa Ha puc. 69, cOop Harpysok Ha
paMbl jgaH B Tmaba 19,

PegyabraThl cTaTHyeckoro pacyera pam cBeleHsi B Tada. 20. [lox-

Oop ceueHH# pureneii pam mupusedeH B Taba. 21, a CTOexk paM —B
Tadl. 22

aj Pr g/
w’n ?x gf
_-I 33 J{ 33 T ﬁ'f %!
‘ ' : 5,6
— ’ 4
|
8
7977 66 7 N/
A
R,\ if"F
a3 f v

Puc. 69. PacueTHble cxeMH pam

@ — B MJOCKOCTH, 0 — U3 NJIOCKOCTH MO BEPXHEMY NOACY PHTENS; 8 — MO HHKHEMY
NOACY

»
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il
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Sl

o
.
BepxHuH noﬁc

D1,

Huxxuuit nosie

L

9
X

2 8
OnopHblit
packKoc

Tabauma 18

JlonoasuTeNbHAS NpOBEPKaA CEUEHUR 3NeMEenTOB (hepM C yYeTOM MOMEHTOB

| YV CHIRS ! | £, ecm | r, cM Ao | [IpoBepka yCTOMYHBOCTH
E 2 B NJAOCKOCTH (hepMul H3 IJXOCKOCTH
Z |5a * 3 il | R Y
S 186 ' CeyeHne s A & 3
|85 2| o | N -1 I R R R R R R I 2 g
&, EE [ o 3 & nt O s ;
(an ! EU - - - ofy - E b X
2 s = 2 o | Blel | | |8l F|8] & |6| U | @& 5

- A L —..-.-..-_. i

0,54 | —216 | 2120013 | 101,8 |269 — 3004 300/6,2118,58] 48 | 35 |1,78}0,25;0,11] 19 l]..l2h 0,831 |2650] 0,935} 0,91 2500
0,49 | —139 | 2L160X12 74,8 | 167] — | 300} 300(4,94!6,95} 61 | 43 |2,16{0,356/0,17{1,17{0,2 | 0,745 {2500| 0,895 | 0,873 [ 2380

0,63 65,9 | 2L200x13

0,32 90,3 21160190

l T : 1 i
[ I : { I |

| |

0,32 | —117,4| 2L180x12 | 84,4 | 201| — { 425| 425(5,59|7,76| 76
0,37 | —83,6 | 2L180x11 | 77,6 | 185| — | 405| 405|5,6 [7,74] 72

101,8 |269 900 |
62,8 | 132 1530‘ |

T

&6 |2,4 |0,27|0,11i1,26(0,14| 0,736 [1900| 0,93 0,843 | 1500
63 (2,2810,44(0,15|1,160,17| 0,723 |1500{ 0,905 | 0,853 | 1400




Ta6auuwa 19
C6op Harpy3oK Ha paMbl

S — e

B nnockoctu x B oaockocTd i

F_

=
8 | Xaparrepucruka pamn depmu: q.. PX, q.. | Pwr
£ i | o AT af | e
— - —

| |L==24 M 0,7 11,24} 3,8 | 0,2 3,1
2 [L=30 M psamoBofi 0,7 1,24 | 4,75 | 0,2 4,1
3 |L=30 M KOHCOJLHOMH 1,41 1 1,24 { 6,661 0,4 3,6

V. Ilpomepka npoJerHoro crpoeHus L[ =24 M
HA JAMHaAMMHUYECKHE BO3ACHCTBHSA

Harpyakun na npogetHoe cTrpoenue gauur B TabJA. 23.
OnpegesieHde 4acTOTHl COOCTBEHHBLIX KOJeOaHHWA NPOJIETHOTO CTpoe-
HHs1

E h P* 1 2,1-108-3.117,07 |
p =0 —— - =19,56 — .

b=a 4V R P, oY 3900-93,67
OnpenesieHde  4acTOTH BHHYXAGHHHX KOJeGaHHH IPOJIETHOTO

CTPOSHHUSA:
oT padodyel BerTBM TPaHCOODTEpA

o — 2v _2-200_ %0 6 1
P~ dp ~ 19,4 T ¢
OT XOJIOCTOH BeTBH
1), 2o 299 25,2 L
*d, 15,9 T ¢
Onpejpenenne rpaHwi, 4acTOTHOH 30HDLI:
1 l
0,80=10,8-19,6=15,6 -c—; 1,20=1,2-19,5=23,4 —,
C

YacToTa BHIHYXJAEHHBIX KoJebanud ot paboueli BerBH TpaHCHIOpTE-
pa HaxXOUUTCSH B YaCTOTHOH 30He COOCTBEHHEIX KOJeOaHHH IIPOJNETHOrO
cTpoeHHss. Heol0xonuMo HNPOU3BECTH pacCueT CTIPOATEALHHIX KOHCTPYK-
HHH C yu4eTOM JAHHAMUYOOKHX Harpy3ox OT palboyeill BeTBH TpaHCHOP-

Tepa.
Onpedeaernue BunamuuecKux Hazpy30K

IJNU3OAHYECKHE AWHAMHUECKHE HATPY3KH OT paboueii BeTBH TPpaHC-
noprepa

1,2.1072 ¢2 ),
Pn.a—‘ d;-, [Ky (9n+9u) +4 K2 qp] =

1,2.107°.2002- 1
— {1,2 (73,6 4+ 1000) 4-4.1,6-116] =

= 50,16 Krc/M.

CucreMaTHyeCKHe [JHHaMHu4eckHe Harpy3ku or pabouei BeTBH

TPAHCNIOPTEPA
P, .= AP, ,=0,923-50,16 = 46,4 xrc/m,

= 19,4
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Tabanmxa 20

Tabauna xoMOHHAUMHA YCHIHIE B 3JeMENTAX PaM

Yeuna B8 UAOCKOCTH X

B purege
OT ¢y or Py
o= b &
2| 8| B 2| &
o, f~
- ) . " 0
Z o al © B a| €
™ = - b = -
= | = =2 =] ==
111,832 0,510,6211,43| 0,2
|
2‘1,33 2 0,5 |0,62 l.43| 0,2
34,1 |3,56] 1 |0,69{1,23] 0,2
|
!
!
t
|

or W

M}’I‘ e TCM

6,65

8,3

1116

CyMMapHLie YCHAHS

Ycuand
B ILJIQC~
KOCTH Y
B cTolike B pureae B CTofiKe
el ow 1w ol 1o 2] | 1 | T
3 | E
o, - I = = E% S 3 x p-] -
L
o | o o o i%‘fﬁ §"‘“ - & | o
'3 « | o . '3 - '3 8 - v .. 2w - - o) - 3
N B N R N B el S N S R
22222,22515 Esé’:&ﬁzzzlzz
1,9 |1,83[2,3 [0,62]0,62]|6,65}2 1,0911,43| 9,1 | 3,4}16,73|1,09 1,43 2,6119,1 4,9
2,37{1,83(2,3 |0,62(0,62{8,3 {2,52{1,09(1,9 |10,75] 3,4 {8,13|1,09{1,9 | 3,1 [10,75] 5,4
3,32{4,1 |4,65610,6910,62|11,6(3,62|2,18/1,67!16,4 1 4,8 |12,112,18|1,67| 4,5 (16,4 | 8,8
. | |
|
l | | | | l |




Tabauuga 21

IlonGop ceuennit purejien pam

€6

Ycuaust ]
: r
B paM- |
HOM B CepejHHe B MeCT¢ LEeHT- g,
yaJe NpoJicta POBKH cBsa3ell Wmax Wmin H.H g, l KPC/CM’,
7 Ceuenue F,ems | % | Wx | Wy v | krc/om?,| B mecte
5 | (™ 1 { &, rc | cu® | oM cu?  |B PaMHOM| HEHTPOB-
o, vaae | Ku CEH-
B.II H.I
E Mx; Mxr ! My . Mx’ My . 3€
& | TcM TCM TCM TCM ToM
-3 | ‘
_ . _ 1 J
y | |
| 9,1 3,4 1,09 6,73 1,43 2,6 200X 8 |
X X —340X6 72,4 1222 704 180 15670 1760
—300X 12 l
o] 10,75) 3,4 | 1,09 | 8,13 | 1,9 3,1 Y
3] 1604 | 4.8 | 2.18 | 12.1 .67 | 4.5 | 83,8 1350 | 1000 205 1750 | 1810
| I |
o —250% 10
-=J40X 6 ’
320212
X X
Y




¥6

Yeunua
5 | i
3 . | Ceuenue ) 1
S (2| 8|5 3|3
o -2 & - - . "~ =
£ 2 2- 1 ] &w B 'ua‘l 'N'h-?‘ ‘“3"\‘
119,114,9 2—200X10--300X6 58 | 68510,821 2,43 | 899( 300
| i
. X J
v+ y |
x |
| I
| h
9 hw.?s 54]  2—250X12—300X6 78 | 984/0,63} 2,51 | 930| 300
| | 4 |
X |
y y |
| X |
3 |16,4 | 88 |

[Mon6op ceueHul cTOCK pam

14,3

3,83

Tabaunma 22

o, Krcfcm®

1930

1880

IIpoBepxa YCTOHYUBOCTH
B HOJIOCKOCTH PaMbl U3 NJOCKOCTH
r j
- |
Il i 1 u'.r
Y cn‘ Tal MMy Oy Krefem? ¢ 1%
| i
| | |
63 |2,05| 200{ 17 |1,336| 22,7 20i He U,OBIO.BOS
I e~
OyercH
] |
i i
| |
|
52 12,05| 186|14,7i1,336| 19,5 {0,067} 1530 |0,07 |0, 858



Tabauma 23

Pacuersnie Harpysks Ha npoJjerHoe cTpoenne

L ikl

-l i bl

Bo3-
ﬁ.tg- Hiﬁﬁ;ﬁ%ﬁiﬂﬂe Popmyna nogcuera Harpyska, Krc/em | Benuuuna
_E‘_I‘BHH L I .
[TokpHTHE 160 (36 + 66 49 4 17 + 33) 10,6
| 2
o | CTeHH — [2,6 (44} 721+ 9) + 12,48
% | 100
z | + 0,4 x 264 4 192]
e 6,494
¢ _ R
E.‘G [TepekpoiTHe 100 29,6
i
o @ 6,6
% 2 | [TokpriTHE [60 4~ (210 — 70)] 13,2
= 3 100
o 1
v 1860 18,
& [lepekpHTHE I 100 86
L y
E [TokphiTie 100 (70 —l—*GO) F 18,6
= 1 1300 059
2 100 24 ‘
o
= 5.9 450
:2, [IepekpuiTHe 100 23.4
pP* 10,6 4- 12,48 + 29,6 4- 13,2 + 117.07
-+ 18,6 + 8,6 + 0,09 -1- 23,4
P, 10,6 + 12,48 -}- 29,6 + 13,2 |- G3,67
+ 18,6 + 8,06 1 0,59
P, 10,6 + 13,2 238
P, 29,6 4 18,6 48,2
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rre A — xoapduunent cuHdasHOCTH MNpHHST AA4 udcad poaukos paboued
BeTBH, PABHOTO 24,

Pacuer ¢ yuerom OUHAMUYECKUX HA2PY3OK.

Ko3ppuuHeHT AUHAMHYHOCTH JJIS NPOBEPKH npouyHocty 6e3 ydera
BHHOCAWBOCTH

K.H..9= 1,05.108 ——5— ==

~ 0,5016-2
9.65.93.67-6,45.0,025-19, 52

—1,05-10° = 0,069,

T
P =2 onpenensercs 1o puc. 50
I«

B 3aBHCHMOCTH OT 3HaueHH# Ko3dduruedTon &; u Ve

i/ P, I3 b% 62 )/ 48,2.300-660°-19,5%
G2 = 0,029 E;, =002 2, 1-108-25600

/
= 0,38; ;‘ == 0;

b= 1ot ¥y W= 1= 0,78+ 1,15 4 1,28= 2,65,

P, + P; 48,2 - 23,8
rie &= —— == = 0,78;
A P, 93,67

L "
Po H P o ONPeALAAIOTCH HO pHC. 49
B 3aBHCHMOCTH OT HApaMeTpoB

Ei=E& ) » =0,33 /0,98 =0,32;
tE,=8 J'pn =0,38 /0,98 =0,375;

P, 1, b3 62 i’*/ 23,8-300-660%-19,5% _
o= 0,028 ]/ EJ, =0,028 5 1.106.18600  — 0.33;

i ==0,98 onpeneasiercsi no puc. 51
B 3aBUCHMOCTH OT
Emax = §2=0,38 n &g;

0,=6,45 cM — craTnieckuii nporué ¢epMbl B cepeJHHe mnpoJera oOT
pacyeTHHX HAaTpPy30K, NPHHAT Ho pacueTy Ha DBM,
v=0,025 (popmyJa 6 npui. 8).

KospdnuuenT AMHAMHYHOCTH AJS NPOBEPKH MNPOYHOCTH € YUYETOM

BBIHOCJIUBOCTH
1.05.10° Ppchr
K, .=1,05. b6 v o = M Kys = 0,923-0,069 = 0,0635.

l1lpoBepka ceueHMi, NPUHATBIX B pe3yJbTaTe CTATHUECKOro pacue-
Ta, NPONU3BOAHTCA MO NMPOUHOCTH H MO IPOYHOCTH C yUYeTOM YCTaJOoCTH

MATepHaJioB,
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ITpoBepka BepxHero mosica ¢epMel 1o npouynoctd (taba, 24).

Ta6bnumna 24

IlpoBepka ceuennit BepxHero nosica gepMel
N0 NPOYHOCTH

i y————— —

Yeuans o | [TpoBepka ycTORYHBOCTH

T y— E —— - s
= - B [IMOCKOCTH depMbl | u3 nnockocrn
o S S i 3 Cedenue _ i _3“
25 - 5[/, cM| m m - | C £
gg - 2' | ;;-51 ' PR L 1 x| Pan .&1 $y :ni
@ I 2 I A = I = )
g | ] | T 1 T 17 1 1 1 1
= * |
2 0,62} 148 2L160><12‘2310 0,35 (0,156] 1,19 ]0, 186/0, 739) 2680 {0, 895|0, 873] 2540
ﬁ l
T
b
o,
a4’
ad|

the pMbI

‘ |
A N I I R

CyMMapHble YCHAUA ¢ YUETOM CTATHUGCKUX W AUHAMUYECKHX Ha-
I'PY30K B TOYKe B2

SN =139 (1-}0,060) = 148 rc;
S M=0,49 (1 10,069) = 0,52 TcM.

CeueHHe, NPHHSITOe B CTAaTHYECKOM pacuerte, YAOBJETBOpser YCJO-
BHSIM NIPOYHOCTH Ha CYMMApHBEIE YCHJHA OT CTAaTHUECKHX M AHHaAMHYe-
CKHX Harpysox.

[Iposepka BepxXHero mosica epMb N0 MPOYHOCTH € YYETOM YCTajNo-
CTH MartepHaJsioB (taba. 25).

A—

Tabauwma 25

[IpoBepka ce4eHHH BEPXHETO nosca depMnl
C YUYETOM YCTAJOCTH

Ycusus o | IIpoBepka yCcTONYHBOCTH
é B IJIOCKOCTH depMhul H3 NJOCKOCTH
et ] ™
E § o CeueHHe “i é [ i
< - . Sll,cMl m | n {m | o ElCclo £
o I - > E‘ X x| TBH ::i Yy ::i
m A W = I h = O

0,45 | 129 |2L160x 12| 2017 | 0,35 (0,156( 1,19 10, 186;0, 739| 2350 |0, 895|0,873] 2220
' I

i l

CymMapHble HOPMATHUBHBIE YCHJHUSL ¢ YYETOM CTaTHYECKHX H AMHA-

MHYECKHX HArpy3oK B Touke B2-
. 139

T 1.15

Bepxuuil nosac | HauMmenosanue

the pMEl

== 121 TC,
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M. = ?:jﬁ = 0,425 TCM,
rae 1,10 — ycpenHennnii KO3pPUHeHT neperpysku;
SN =121 (14 0,0635) = 129 1c;
SME=0,425 (1 +0,0635) = 90,45 TcMm.
BriuHC/leRHe AOHHKEHHOITO pPAaCYeTHOTO CONPOTHRACHHN MaTepHaaa

c 0,85

e - —6:
Y=y __ap  54—6.0,88

npuaaMaeM Y= 1; v Ra= 2900 xre/cm?;

H3 CTATHYEOKOro pacyeTa npu OTCYTCTBHH BCeX KPaTKOBPEMEHHHLIX Ha-
TPY30K, KpOMe HArpys3kd oT TpPaHCHOPTepa, yCHAHe B BepXHeM nosice:

N=36,8-j:§ 1 94,8 915 — 16,5 + 69,5 = 86 Tc;
M= 0,49 iz = 0,22 TcM;
NH — 1??5 = 75 TC;
Mt = ?:fi = 0,19 TcM,

rae 1,15 — ycpeaHeHunld ko3¢ duiHEHT NEpErpy3KHu;

86000 19000
=1 1 4 0,0635) = 1350 2.
Omax ( 748 - oo )( -+ 0,0635) = 1 Krc/em?;
86000 19000
Umin=( 74,81 i {57 ) (1 — 0,0635) = 1190 krc/cm?;
Omin “9&_ 3
Omax 1350 '

CeueHne, NPpUHSATOE B CTATHUYECKOM pacueTe, VIOBJAETBODAET YCIOBH-
AM TIPOYHOCTH C VYYETOM YCTaJOCTH MATEPHAJIOB.

IipoBepka HHXKHEro nosica @epMbn 10 NPOYHOCTH.

CyMMapHOe VCHJHEe B TO4YKe HJI:

SN =154 (10,069) = 164 1c;

164000
0 = 628 2600 krc/cm® < R,,.

CedeHne, BPHHATOE B CTUTHYECKOM pacuere, YI0BJETBOPAeT VCJIO-
BHAM TIPOYHOCTH.

IIpoBepka HuKHero nogca depMuLl 110 OAPOYHOCTH C YYeTOM YCTaJo-
CTH MaTepHaJiOB.

CyMMapHOe ycuiage € y4eTOM CTATHYECKHX M AMHAMHYECKHX Harpy-
30K B TOYKe f13:
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. 184
T 1,15
S N¥ — 134 (1 0,0635) = 142,5 T;

= 134 T1e;

142500
— e 2.
c 628 2280 Krc/cm?,
¢ 0,85
— — - = (,68;
Y= e _bp, 6—54.08
2.2 9.5
N= 34,2 , — ,8: :8 s
1.9 - 95,2 i3 413 98,8 T1¢
g8 .8
Nt — = 86 TC;
1,15 e
86000
Omax = ~— (14 0,0635) = 1460 xrc/cm?;
62,8
86000
Omin = (1 —0,00635) = 1280 xrc/cm?,
62.8
Om; 1280
YImin _ —0,88;

y Ra = 0,68-2900 = 1970 krc/cMm3.

IlpundToe no crarnyeckoMy pacyery cedenne H3 2L.160X10, ne.
nocratouyHo. [lpHnuMaem ceuyeHiHe

2L1I60X12; F =74,8 cMm?;

142500
0= 72,8 = 1900 krc/cm® < Yy R,
[IpoBepkra 6anxku NepeKPLITUA TIO0 NPOYHOCTH.
IOEJE 617[2 102,1'103*25582'1,46'0,63
u e

= 78272 Krcm;
30-2,1- 103-25582-1,45-0,63

ﬂ_ e .
Q= v 0,069 = 360 xr;
M, = 19,94 0,78 = 20,68 1™;
AM,;=0,18 41,08 = 1,263 TM™;

2068000 126300
G = - — 2260 xrc/em?,

1560 136
99



Tabauma 26

Iposepka Ganxy nepekpoITHS MO APOYROCTH

il i . i el —

MoMenTsl, TCM W, cmd
J., cM4 3, oM WBH G. Kr 2
Mﬂ. 2 M M — 174
X Y HII Y
Wy

il

31531 | 1,19 | 0,79 20,7 | 1,26

t 2000 1895
- 147 -
1250 \ 1650

al—

250x70
CeyeHHe HELOCTAaTOUYHO. [

[IpunuMaeM cedeHue ]: 140

CeyenHe VHOBJETBOpPSET VCAOBHSIM TPOYHOCTH.

[IpoBepka OasKu NepekpbiTHs MO INPOYHOCTH C YUeTOM YCTAaJOCTR
MaTepHaJa.

JuHaMuueokne yCHJIHS:

10E J3 64 ng 10.2,1-108.31531-1,19.-0,63
M — . — ! 0 —
a 2 Ky.c v ,0635
= 73000 krc/cm = 0,73 TCM;
M, = 19,9+ 0,73 = 20,63 TCM;
M, = 1,26 TcM;
o 2063000 - 126000 1200 ..
B 9000 147 Kre/eMs;
206300
- - = 2,
Oy 1950 650 Krc/cm
Boiunciee NOHHMKEHHOTO PacCUeTHOTO <COMNPOTHUBJACHUA:
1 6,62
ME=19,9 5 —0,3-3 g = 12 4 TewM;
1
H__ .
My-—- 1,26 [ 15 —= 1,1 TCM;

o BepxHell T©paHu
(12,4 4 0,73) 105“_{_ 1,1-105

O oy = 2000 T 1400 xre/cm?;
(12,4 —0,73) 1056 1,1.105

B _ 2.

O min 9000 + (a7 1326 krc/cm?;
Kjaace craiau ¢ 38/23, rpymnna coeuHeHUd 2;

1326 0,9
- - 019 ’ - : l;
P 1400 0 Y 0,7—0,95-1,3 ~
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fipunumaeM: y=/1; 0z <<yRa:
M0 HHKHEH rpaHH

_ (12,4+0,73) 108

O oy = 1950 — = 10560 krc/cm?;
12.4 —0,73) 1005
Of i = (12, T80 ) = 930 Krc/cm?;
930 0.9
— — 0,88; = —— - - =1,3> 1.
P= 1050 1.3—0.7-0,88 >

[IpouHOCTL CeueHHST C YyUETOM YCTAJOCTH MeTadda obecneueHa.
AHanOTHYHO MPOBEPAIOTCS BCE 3JeMEHTH MpOJaeTHOro CTPOEeHHS,

HanpsaXeHNd B KOTOPBIX OT CTAaTHYECKHX HAI'PY3OK OJH3KH K pacyeTHHIM
COIIPOTHBJIEHUSAM.

V1. Pacuer onop (raon. 27—29)

PaccuuThiBaloTesi JBe OIOPH:

a) omopa mox paBe ¢epmul nposeramu 24 u 30 M, H=155 M,
Mapka Kl;

6) omopa noja koHCOJbHYW (epmy 3046 M; H=25 M, mapka K2.

Tperbs omopa — HenoaBukHAs, Keae300eTOHHAS.

B pacuere mpHBeAeH TOJBKO COOp Harpy3oK Ha Hee.

2
-
L
Ii
Ay
N‘L
Ly
:;
""-1"'

A
6,6
Lo
Puc. 70. T'eomerpunueckas Puc. 71. T'eomerpuueckan
cxeMa onoput K cxeMa onopsl Ko
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GO

Ta6auua 27

COop Harpy3ok ¥ onpejejieHHe YCHJIMH B onopax

}
MMapH
BepruxanbWas | [Tonepeunmfii MoMeHT or pasHOCTH CymMMapHple YCHAHS

peakliHu ¢epM BeTEP peaxuuil tepm E : BepTHKAJbHLIE | rOpU3OHTaJIbHbBIE
e 22 - e
| | Inpyu I m::m*I np::{eana;g v EE | | =
DH HOANOM 4
| | | aarpyxennu | OfHo#t us | $% | 1 KOMOHHA- | ]I KomGuHa- | or serpa | 5 E
epM dbepm Toas- | £ B yA e A ,_ﬁ o
KO nocro- | & | | Jo | @
{ ~———————| sHHed Ha- | = § 1 i < o
rpysKofi o B | G | 8
- — L
v | ] En | Em ?-:u
2 o | * | S |2 2 =9 | &8
S 2 | 2 5 | | & o S | B oa
< ™ 0 | * , | g | . | = = - T O, )
R ~ > Y o | S o | E & = é | 2R | 82 | 58 g‘q
2B w| | 8| ® | BpEE| R E SR & : st &% | &2 | s
O T S . _ . T % p p =y ¢ * i o &
« ] = - O - - - { © 1 - ¥ - o -5 -.- "
s la|l&l @@ b| 2] 2| =R | 2| % |=2| 2| | 2| T ¥ %:1§E* 55
l l ] | l | ’ | ’ l 1[ I : | I
Kl {15,5{04,1 8,31 13 14,4 |£33,8|163,4] 5,8 |125,9 16 J! 1 1197,2] 5,8 159,71 15 1 1] 14,4 — l — _—
n 1
]
i
l'
K2 o5 | — |13¢ | 13 |11 w424 — | — | — ‘ — | 1 ]189.5] — l - =11 jua} = =] =
! : * |
Mepr-) — | — | 67,4 138 | 64} — | — | — 1 — | — 1 — (8.4 — | -~ —j~1{s6s]32]|29}|26
| ¢ | 4 |
? 4 ] ,
| ’ F
J | ! i | | |
l i




€01

Mapka onopH

Kl

K2

KoMGUHALAS Harpy-

30K

Pt

By

111

11

P

Ron6op ceuennit onop

|
YCHIUS { I, cm |W, cMm3] r, cM
|
CeueHue b
x = u X |y | x| x| ¥
2 12| & 2 |
ke - - - y
- » = o
z (= |= e,
v |
197,2] 5,8] — et | e f o | oem | e | o [ e
y i
169,7} 15 — y 16D,211550} 550/3230] 690|22,8 8,7
[ 2—360X 16—500X8 i
197,2f — | 1 — = == =]
X
|
189,65 — | — / Y 195,2(2500) 530} — | 690 35 | 8
x ]
189,5) — | 1[2—360%16~800XI0} — | — | — ]} =~} — | — 1} —
h
Ilipumevanus 1, Jag Kl npoBepka ycToidYUBOCTH CTeHKH Y

A

68} 63

72| 66

|

r

0,78 10,82

- P

9,4

0,5]

el

- P,

Tabnumwa 28

0,15

0,48

0,12

1,47

1,47

0,876

2,1
40 ]/2—-—1- +0,4X60>>
2. Dlna K2 nas ofecredyedHsa YCTOHYUBOCTH CTEHKH B pacyeT BBEACHo 1Mo 150 CTEHKH CO CTODOHB KaKIol moaku F=1952 cm2

0
8

0,525

0,11

B [JOCKOCTH OHR®DRI

!

0,22

0,71

0,1

O, Krcfem®|

1620

1630

1450

[IpoBepka YCTOHYUBOCTH

H3 TTNOC-
KOCTH

0,905

0,745

0,92

0,1

0,802

1730

1630

0,93

o, Krcfcem?

1620

1580

1670

1850




o | | OT BepTH-
2 Kanbroft | Or Berpa
g |2 HArDY3KH
13 | l
E .::3 - = an.
SIS = 3 : P W,
SISE =1 g
2128 2] S |
#
a 10,562|0,827|8,15]| 14,5 l 14,4 8,7
Kl | 6 (0,64110,767 — | — {14,4| 9.4
1 |
) |
| B | — 10,827 | , I
r 1o ruGKOCTH |

Onpenenenue ycuauit u nopbop ceveHuit casasei

CeucHue

Ot obxkKatTus

BeTBEH
OHOPHI
F, | 1T
oM’ N F
re T S, T
cM l
| \ ‘
.31,2| e — et
31,2 1163,411656,2| 12,1
!
|
31,21 - — -
|
.3112 e — —

ry CM

[, cM
S,
TC
X Y
l |
23,2 | 560 | 560
21,51 430 | 600
19,2 1 660 | 660
— | 660 | 660

0,6

0,6

2,6

3.6

Tabnuma 29

100

77

118

118

0,582

0,732

0,526

O, Kre/eum?

1300

940

1200



Mapka onopa

GOI

ITpodoaxcenue raba. 29

o | Or BepTH- Or o6xatTus
> Kanbuot | O merpa BeTBel I, cM r, cM A
g HalTPYSKH OITOPHI
T | —— B
F, TS, ..
3 @ | m CeyeHne ou? T'gs @ E
= : » v, N, F., bl
Sal 8 | & [P 1c|S, v¢] g0 |S.TC v RIS, « X { ¥y x ¥ x | v &
S8l S| 8 ea® :
28] = . >
a 10,6356:0,77116,312,8:11,1| 7,2 y 39,4| = | — | -~ | 20| 520} 52013,87! — | 136 | — |0,373] 1400
X X I
l g
2L 772548
| |
1 |
OcTanbHble SJAEMEHTE 800 |
AHAJIOTHYHBI TeM Xe 3SJeMeHTaM *‘l 7'

onopst Kl ] L—-

2L174

IIpumMevdaHue Bersu cedeHHR HNPOCTPAHCTBEHHBIX CBA3efi CoeaHHeHB! MmAankamMy u3 [12,



