Co0t03BOA0KAHANMPOEKT
Focctpos CCCP

[Tocobue

M0 OMPeAENEHNIO
TO/ILUYH CTEHOK
CTa/IbHbIX TPYO,
BbIOOPY MapoK, rpyrn
W KaTeropuiA CTarient

[191 Hapy)KHbIX CETeN
BOAOCHaOKeHMS

W KaHa/m3aLym
(KCHUM 2.04.02-84
1 CHWIM 2.04.03-85)

Mocksa 1989


http://www.mosexp.ru/proektnye_raboty.html

Tocynapcreennnit

opaesa Tpynosoro Kpacnoro 3aamenn
OPOEKTHEIH HHCTHTYT

ComossogokananmmpoekT I'occrpoa CCCP

ITIocobue

IO oNpe/eIeHHI0
TOJIIHH CTEHOK
CTaNIBHHIX TPYO,
BH6opy Mapok, rpynn
H KaTeropui crajiei
A1A HapYKHBIX ceTeH
BojocHabxenus

¥ KaHa/JIu3allHu

(x CHuIl 2.04.02-84
u CHull 2.04.03-85)

Ymeepamoeno
npuxaszom Cowseodoxanannuunpvexma
Toccmpoa CCCP om 08 08 862 MNe233

Mocksa Crpoiinanar 1989



YK 621.643.03-034.14

PeKOMEHIOBAHO K M3[aHMIO pelileHUMeM TEXHHYECKOTo coBera CoOI3BORO-
KanannpoekTa I'ocerpos CCCP.

TMocoGre o onpeneneHuio TONMIMH CTEHOK CTaIIBHBIX TPy 6, Be16o-
Py Mapok, rpyml H KaTeropuil crajieil njisa Hapy>KHBIX ceTeil BOJO-
cHaGxenua u Kanatmsanuu, K CHull 2.04.02—84 u CHull 2.04.03—
85 [ CorozBopokananpoekt. — M.: Crpoitusmar, 1989. — 80 c.

Comep>XHT yKa3aHHS IO ORpefeSIeHyo TOJIMH CTEHOK CTANBHEIX LOX3eM-
HBIX TpYGONPOBOZOB RapyXHEIX ceTell BOJOCHAGKEHHH Y KAHATH3ALMY B 3aBY-
CHMOCTH OT PacyeTHOTo BHYTpEHHETo [aBjieHHs, NPOUYHOCTHLIX XapaKTepuo-
THK cTallelf Tpy6 B ycnoBmil TpoKafku TpyGonpoBONOB.

Jlaukl OpuMephl pacuera, COPTaMeHTa CTANBHEIX TpyS M yKasaHuws TI0 onpe-
JiefleHNI0 BHEIHUX HATPY30K HA HoH3eMHbie TPyGONpOBOMEI.

JIist MHXKEHepPHO-TEXHAYECKHX, HAYUHBIX PaGOTHUKOB NPOEKTHEIX H HAY4YHO-
HCCIIeNOBaTeNILCKUX OpraHM3alinii, a TaKxKe [ Mpenonasaresieit ¥ CTyAeHTOB
CPEOHMX ¥ BEICIIMX yJeOHBIX 3aBefeHMli ¥ acIMpaHTOB.

Tabn. 16, un. 8.

PaspaGoTano Cowo3pogokaHannmpoekTom (mmx. JI. 1. Xomomma) n1 BHUU
BOIT'EO (xaup. Texn. Hayk B. 1. ToToBues) .

Bece 3aMedaHus W MoXKeNaHWA Mo comepxaHmio ITocobus HanpaBjiaATE B
Oomsnomzl;mannpoem no aapecy: 117941, T'CHI-1, MockBa, npocn. BepHan-
cKoro, 1. 29.

3309000000 251
M- —— HBCTPYKT.-HOPMAT., 1 BBIN. — 24 -89

047 (01) - 89
©Crpo#iusnar, 1989



1. OBHME NOJIOXEHUA

1.1. [TocoGue 1O OmpenesieHHIo TOJIMIMH CTEHOK CTalBHBIX TPYO, BhiGOpY
MAapoK, IpyIIl ¥ KaTeropuit CTAIEH IUia HAPYKHBIX ceTeil BOJIOCHAGKEHUS H
KaHamMsanpm cocramieno k CHull 2.04.02—84 Bopocnabxenne. Hapysiaibie
cetd U coopyxenus ¥ CHull 2.04.03—85 Kananmsanua. Hapyxwbie cetn u
COOPY KEeHHUA.

TlocoGue pacmpocTpaHAeTCs Ha NMpPOEKTHpOBaHME NOMA3EMHBIX TpyGompo-
BOZOB mmamerpom oT 159 mo 1620 mm, MpOKNafbBaEMBIX B TPYHTaX ¢
pacueTHsIM compoTuBneHueM He meree 100 xIla, TpaHCHOPTHPYIOLUIMX BOJIY,
GBITOBBIE M TPOMBIUDICHHBIE CTOYHbIE BOJBI IIPH PACUETHOM BHYTpEHHEM
JiaBTeHUM, KaK npaswio, 70 3 MITa.

TIpuMeHenue CTJIBHBIX TPYS i YKa3aHHBIX TPyOONpoBOAOB AOMycKaeT-
¢ B YUIOBHsX, onpeneieHHbIx 1. 8.21 CHull 2.04.02—84.

1.2. B TpyGonpoBomax ciiefyeT NPHMEHATh CTABHBIC CBAapHbIE TPyOBI
PAUMOHANIBHOTO COPTAMEHIa NO CTAHAAPTAM H TEXHWYECKHM YCIOBHAM,
yKa3aHHBIM B npmi. 1. Jlomyckaercs 10 NPejioxNEeHHI0 33Ka3uMKa IPHMEHATH
Tpy6ei Mo TY, yKas3aHHBIM B mpHIL. 2.

Ina uarotoBneHuss ¢GacOHHBIX Y4CTEH METOAOM THYThbs HOJIXKHBI IpHMeE-
HATBCA TONBKO GecroBHble TPyObl. s dacOHHBIX uacTeH, H3rOTOB/IAEMbIX
METOJIOM CBapKH, MOTYT NIDUMEHATBCA Te e TpyObl, 9T0 M Mis JIMHeiHON
YacTH TpyGOnpoBoO/a.

1.3.C uensio yMeHbIIEHMA PacuyeTHRIX TOJNIMIMH CTEHOK TpyGompoBonos
B NPOEKTAX PEKOMEHIYETCA NpPERyCMATPHBATh MEPOTIPHATHSA, HANIPABICHHBIC
HA CHM)KEHME BO3JICHCTBHA BHEIUHMX HArpy30K Ha TPyOhl OTPHIBKY TpaHmIeH
TPelyCMAaTPHBATh MO BO3MOXHOCTH C BePTHKANBHEIMM CTEHKAMW M MHHU-
MaBHO JOIYCTHMOH LUMPHHOH NO FHY; YKJIAagKy TpyO mpemycmaTpuBaTh
Ha cnpodumpoBaHHoe 10 ¢opme TPyObi TPYHTOBOE OCHOBaHHE HWIH C KOHT-
POJIHPYEMBIM YIUIOTHEHHEM TPYHTA 3aChIIKH.

1.4. TpyGonpoBoas! [AOMMHBI NOAPA3NENATCA HA OTAETBHBEIE YYaCTKH 10
CTeNeHN OTBETCTBEHHOCTH. Kilacchl 1O CTemeHH OTBETCTBEHHOCTH Ompeme-
nsmorcs 1. 8,22 CHull 2.04.02—84,

1.5. Onpepnenenne TONIIME CTEHOK TPYO MPOM3ROIMTICSA HA OCHOBAHMM IBYX
Pa3fIENBHEIX PACUETORB:

CTATHYECKOTO pacdeTa Ha MPOYHOCTH, iehOPMaNHIO M yCTOHIABOCTS HA BO3-
OeficTBHE BHEILHe# Harpy3KM C yd4eToM O0pa3’oBaHHA BAKyyma; pacueTa Ha
BHYTpeHHee JaBjleHHe NIpH OTCYTCTBHY BHELHei HarpysKH.

PacuetHbie NpHBeJEHHbIC BHEIHWE HATPY3KH ONpeneaioTcsa MO mpwi. 3
s cTemyIoluX Harpy3oK: JaBjleHHe IpYHTa M TPYHTOBOH BOMIpI; BpeMeH-
HBIX HATPY30K Ha MOBEPXHOCTH 3eMJIM; Beca TPAHCIOPTHPYEMOH JKHIKOCTH.
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Puc. 1. Crioco6ul omiparus TpyS Ha OCHOBanMe
a — UI0CKOe TPYHTOBOE OCHOBaHye: 6 — CHPOdWIHPOBAHHOE TPYHTOBOE OCHO-
BaHHe C yriioM oxsaTa 759; 1 — c mecuaHoit nonymmxoit; I7— Ge3 necuanoit mo-
oyuKu ] — 3achIIKa MeCTHBIM FPYHTOM Ge3 YIUIOTHeHuA; 2 — 3acChlIKa MeCT-
HBIM FPYHTOM C HOPMAJIBHO! HJIM TIOBBOLEHHOH CTENEHLIO YNNOTHeHus; 3 —
€CTeCTBEHHBIN IPYHT; 4 — MOIYIIKA H3 MeCUAHOIO TPYHTa

PacueTHoe BHyTpeHHee HABIICHHE IJIL CTANIBHBIX TPYGONpOBONOB NOM3EM-
HO#M NPOXIIaKU NIPUHUMAETCA PABHBIM HAHGOJIBIIIEMY BO3MOXHOMY 10 yClIO-
BHAM SKCIUIyaTallii JABJICHMIO HA PasNMyHbIX YYacTKax (Tpu HamGomee He-
BBIFOJHOM pexuMe paBoTor) Ges yueTa ero MOBhLILEHUS IIPH THAPABIHYECKOM

ape.

1.6. Tlopsgox omnpeneneHuss TOMUIMH CTeHOK, BhIGOpa Mapok, Ipymm M
KaTeropHii craineii no mauHomy IlocoGuio.

HcxopusiMi JAHHBIMM I PacueTa SBIFIOTCAE OHAMETP TpyGompoBoja
de; KNacc MO CTeNleHd OTBETCTBEHHOCTH; PacueTHOE BHYTpEHHee HaBIeHue P,
rny6uHa 3anoxenus (IO Bepxa Tpy6) A; XapaKTepHCTHKA IPYHTOB 3aCHIITKH
(YCnoBHas rpynna rpyHTOB ONpENeNseTcst No Tat. 1 mpwi. 3).

Insa pacuera Bech TPyOONpOBOJ OMKEH ObITh pa36UT Ha OTHEIbHBIC YUaCT-
KH, [jisi KOTOPHIX Bce NePEeuHC/ICHHbIE JAHHBIC TIOCTOSHHBI.

ITo pasp. 2 nmpou3BoOmMTCA BRIGOD MapKH, IPyNIIbI ¥ KATETOPHH CTAIM TpYO
M HAa OCHOBAaHMM 3TOrO BHIOOpA IO pasf. 3 yCTaHABIMBAETICA WIM BBIYMCIIAET-
Cfl 3HAYEHWE PACUETHOTO CONpPOTUBIIEHHMs CTanH Ry. TonmumHa creHKu Tpy6
npUHUMAeTCca GOMbiel M3 [BYX 3HAUCHWH, nonyqemn,l.x pacueToM Ha BHeLI-
HUe HArpysKM H BHyTpeHHee [aBJICHME, C YUeTOM COPTAMEHTOB TpyO, mpuBe-
IeHHbIX B Ipwl. 1 1 2.

BriGop TONIMHB! CTEHKH MPH pacyeTe Ha BHELIHWE HArpy3KH, KaK IpaBH-
710, IPPOM3BOIMTCA MO TaGNMUAM, NpUBENEHHBIM B pa3n. 6. Kaxmaa u3 a6
Wi 3a[AHHOTO JAMaMeTpa TpyGonpoBoaa, Kiacca MO CTENIEHH OTBETCTBEHHO-
CTH M THIIA TPYHTa 3aCHIIKH [JaeT COOTHOLIEHHS MEXMY: TONMUIMHON CTEHKU;
PacueTHBIM CONPOTHBIICHHEM CTAE Ryy; riy6GHHOH 3a10xeHHs i U criocoGom
yKiagKu Tpy6 (THII OCHOBaHHS M cTelleHb YIDIOTHEHNS TPYHTOB 3aCHIIKH —
puc. 1).

IIpuMep MONBb30BaHUSA TaOMHIAMY [aH B npwl. 4.
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Ecm rcxompble faHHble He YAOBJICTBOPAIOT CHCAYIOIUHM JRHHBIM: A =
= 1-6 M; Ry = 150400 MIla; Bpemennas Harpyska — HI'-60; yxmnapxa
Tpy6 B HachIIM WIM TpaHLIee ¢ OTKOCAMM, HeODXOMHMO IPOBONUTH MHIIMBH-
JyanbHbLi pacueT, BKITIOUAIomuii B ce0sa: OnpeneieHHe pacyeTHRIX NpHBENCH-
HBIX BHEIIHMX HArpy30K IO NMpWI. 3 M OMpefieieHie TOMIMHEI CTEHKH IO pa-
C4eTy Ha TpOYHOCTb, AehOpMAIMIO M YCTOHYMBOCTb T ¢dopMyiiam pasg. 4.

TIpumep TaKOro pacyeTa JaH B Ipwil. 4.

BoiGop TONMIMHBL CTEHKM IPH pacueTe Ha BHYTpeHHee HaBJIeHHE IpOM3BO-
outcs mo rpadukam pasp. S wiu no dopmyne (6) pasg. 4. Oth rpadpuxu
TIOK23bIBAIOT COOTHOINCHNS MEXQy BenMuunami: de; f; p; Ry u no3sonsior
OTIpEZIeNUT M1060€ U3 HUX MPH U3BECTHBIX OCTATBHBIX BETHUMHAX,

IIpumep nonp30BaHus rpaduKamMy JaH B Ipwil. 4.

1.7. BuenmHsaa ¥ BHYTpeHHAA NOBEPXHOCTh Tpy6 MOMKHA 3aIUINATHCH
OT KOpPO3HH. Bp160p METONOB 3aIHTBI HEOGXOMMO NTPOU3BOJMTE B COOTBET-
CTBYMM ¢ yKasanusmu 0. m. 8.32--8.34 CHwII 2.04.02—-84. TIpn upumeneHun
Tpy6 ¢ TONMIUHUHOH CTEHKH IO 4 MM HE3aBHCHMO OT KOPPO3HOHHOH aKTHBHO-
CTH TPAHCIOPTHPYEMOH JUIKOCTH PEKOMEHIYEeTCsl MpeyCMATpUBATh 3aLIUT-
Hble TIOKPHITHS BHYTpeHHE# MOBEPXHOCTH Tpy6.

2. PEKOMEHIIALIMM 11O BIBOPY MAPOK, I'PYIINT
U KATETOPUY CTATIEN TPYE

2.1. TIpu BbIGOpe MAapKH, TPYIIbI M KaTeTOpHil CTANM ClIeAyeT YUHUTHBATh
NOBeJeHNe CTaliel H UX CBapHBaeMOCTh IIPH HM3KHMX TEMIIEpAaTypaX HapyK-
HOTO BO3[yXa, 3 TaKe BO3MOKHOCTb 3KOHOMHH CTaIIH 32 CYeT NPUMEHEHHS
BBICOKONPOUHBIX TOHKOCTEHHBIX TpYG.

2.2. ina Hapy>HbIX ceTedl BOOOCHAGKEHHA H KAHATM3AUMH peKOMEHOyeT-
s, KaK IpaBwIo, IPHMEHATD CJIeyiolHe MApKH cTaseit:

Ijisi paiioHOB C pAacyeTHOM TEMIIEpaTypoll HApYXHOTO BO3fyxa fgp >
= —400C; yrnepomucryio no 'OCT 380—71* — BC13; HM3KOJIErHpOBaHHYIO
no I'OCT 19282—73* — tuma 17T'1C;

I/l palloHOB C pACYeTHOH TeMIepaTypoi HapyXHOTO Bo3gyxa fe <
< —400C; nusxonermpoBanyio mo I'OCT 19282-73* — muma 17T'1C;
YTIIepOUCTYI0 KOHCTpyKIMoHHy1o o I'OCT 1050—74**—10; 15; 20.

Ilpu mpumeHeHuH Tpy6 B pailoHax ¢ fe < —400C B 3aKase cTaNM JOIKHO
GbITh OTOBOPEHO MMHUMANBHOE 3HAUEHME ypApHOM Bsskoctd 30 JDx/cm?
(3 xrc - M/eM?) npu Temmepatype —200C.

B paifoHax ¢ fe 2> —400C HM3KONETHPOBAHHYIO CTANIb CIIE[yeT NPUMEHATD,
€CITM 3TO IIPUBOJUT K 6ojlee 3KOHOMMUHBIM DEINCHWAM: CHUXKEHHE pacxofia
CTAIH WIM CHIDKCHME Tpymo3aTpaT (3a cueT oclabileHus TpeGOBaHMM 1O YK-
napke 1py6).

Yrnepomucreie CTAM MOTYT NpPHMEHATbCE CIIEYOIMX CTelleHed pac
KHCJICHHUA: CTIOKOWHaA (cm) — B NMI0GHIX YUIOBUAX; NONYCIOKORHASA (ncg -
B paiioHax c fe > —200C mas Bcex mMaMeTpoB, B paiioHax ¢ fe > —400C mia
onamMeTpoB Tpy6 He Gonmee 1020 mm; xummmas (km) — B paiioHax ¢ fe >
2 --100C ¥ npu TOMIUUHE CTeHKH He Gonee 8 mMmM.



2.3. MomyckaeTca NpumeHenHe TpyG M3 craeil APYrMX Mapok, rpymn u
KaTeropuii B COOTBETCTBMM C TaGn 1 M mpyrimMM MaTepualamMi HACTOSALIEro
TocoGusn.

Ilpn Bb1GOpe rpyIIbI YIIEPONMCTON CTANH (KPOME OCHOBHOM peKOMeHNY-
emoit rpymmsi B mo T'OCT 380-—71% cremyeT pyKoBOJCTBOBAThCA ClIEHy-
UMM CT&JIH rPYHNBI A MOTYT IDMMEHAThCA B TpyOonpoBonax 2 ¥ 3 kiacca
TIO CTENeHW OTBETCTBEHHOCTH ¢ PacueTHBIM BHYTPEHHWM NaBleHveM He Gonee
1,5 MIla B paiionax ¢ f¢ = —100C; cramm rpynnet B MOryT HpHMEHAThCA B
TpyGonpoBomaX 2 ¥ 3 Kilacca MO CTeNeH! OTBETCTBEHHOCTH B paioHax ¢ fe =
> —100C; cranu rpymust II MoryT npuMeHATsCA B TpybonpoBopax 3 Kiacca
10 CTeneHH OTBETCTBEHHOCTY NIPH PACUETHOM BHYTpPEHHEM HABICHUM He Gornee
1,5 MIla B paiioHax ¢ tg = —100C,
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HopMaTHBHEIH! de, MM Kace no PacueTHas TeMIlepaTypa Hapy>XKHOTO BO3HyXa, O©C
AOKyMeHT CTENeHH | —————— = = ———— —_———— ——— e e e
OTBercr- | I >-10 te =>-20 te =-30 te =40 te <-40
BEHHOCTH
Tpy6O-
nposofia
—_—————————— e Y S P S —_r e ——————
TY 14-3943-80 219-530 1u2 BCr3mc2, BCr3mc2 BCr3ne3, BCr3cn3 -
<10, (1o TpeGo-
BCr3cn2, BC13cm2 BCr3cn3 (mo  Banuo)
10, TpeGoBaHuIo)
BCr3nc3 BCr3nc3
<10
TY 14-3-721-78 8201 1-3 17T1C, 17r1C,
0-1220 1712Co 17T2Co

Npumevanus: 1. Tpy6s no TY 102-39-84, He BMeloNINE BHYTPEHHEIO 3AIMTHONO NOKPHITHSA, MOTYT HPUMEHSTLCH LA BPS-
MEHHLIX TpY6OLIPOBOMIOB, a TaKike Ajig TPAHCIOPTHPOBaHHS BOMRI, NOABEpTHYTOH cTabumusayiOHHOH 0Gpaborke.

2. st TpyGonpoBOMIOR, cOOpYKaeMbIX B PaifoHax ¢ PACUCTHOH Temmeparypol Hivke —40°C, Cle[yeT, KaK NPaBWiIo, NIPUMEHATS
TPYGbI M3 HU3KOMeTHPOBAHHEIX Mapok cTaned Tuma 17T1C.

3. B ckobxax yKa3aHHl TONIUHE! cTeHOK TPYG, MM.



3. IPOYHOCTHBHIE XAPAKTEPUCTHUKH CTAJIEA U TPYB

3.1. PacyeTHO®E COIpOTHBIIEHHe MaTepHala Tpy6 onpenesisercs hopMymoi

Ry =Ryp /Ty » (1)
rAe Ry, — HOPMaTUBHOE CONPOTHBIICHHE PACTSDKEHHIO MeTalUla TPy6, paBHOe MUHMMATL-
HOMY 3HAYeHHIO npencina TeKy‘lecTH N HOpMﬂpyeMOrO CTaHJApPTAMH U TeXHHYeCKUMH

YCORMAMY Ha U3TOTOReHue TpYO; Ty — KO3DDUIMEHT HANeXKHOCTH IO MaTepualy;
V1S NPSMOLIOBHEIX ¥ CIHPATILHOLIOBHEIX TPYO M3 HU3KOJNETHPOB aHHOW B YIJIEPOJUCTON
cTany — paBHbI 1,1,

3.2. Ina Tpy6 rpymi A u B (c HOpMHpYeMBIM NpeNeNioM TeKyuecTH)
pacyeTHOe COMpOTHBIIeHHE Ry clelyeT NpuHAIMATS 10 hopmyte (1).

3.3. Ina 1py6 rpymn B u I (6e3 HOpMHpyeMOro mperesa TeKyuecTH)
BEJIMYMHA PACUETHOTO COTIPOTMBIIEHMA Ry noxHa ObITb He Bollee.BeNUUHH
TOTYCKAeMBIX HANpmkeHWH Ry, KOTOPBIE IIPHHUMAIOTCS IS BHIYUCIICHUA
BEJIMUMHBI 33aBOJCKOTO HCIBITATEIBHOrO THAPABINYECKOTO [aBJIEHHA TO
I'OCT 3845-—-75*,

B cryuae, ecnu BenuupHa Ry 0Ka3bIBaeTCA Gonbie Rgdm, TO 3a pacueTHOE
CONpPOTHRIIEHHE HPHHUMAIOT BeJIHUMHY

I'he py — BeMUMHA 33BOACKOTO MCTBITATENIBHOTO NHABJICHUSA; f — TOANIMHA CTeHKH
TpyOBI.

3.4, lipouHocTHeIe TOKA3aTeNny TpyO, rapaHTHpyeMsbie CTAHAAPTAMM Ha UX
H3TOTOBIIEHHE, IPHBENCHBI B 120N, 2—4,

Tabnuua 2

Tepmirtecku 06paboTaHHEIe TPYGHI Tepmuuecku 06paboTaHHbIe TPy6BI
mo 'OCT 10705-80* no I'OCT 10705-—-80*
Mapxu crann Bpemennoe | Ilpegen Te- |Mapkn cranu ereMeHHOB
COMPOTHB- | KY4eCTH COTpOTUB-
nemne Oy, , MIla neHue Oy,
MIIa (He e MeHee) MIia (He
MeHee) N MeHee)
08, 08nic, 10xn 314 196 08uc, 08xm, 08, 10mc, 314
10, C12xn, BCT2kn
10, 10nc, 15, 15kmn, 333 206 C12cn, Cr2nc, BCr2cn, 333
15nc, 20kn, C12nc, BCr2nc, 15nc, 15kmn,
Ct2km, Ct2nc, BC12cn, 20, 20nc, 20xn
BCr2uc, BCr2xn
BC13nc¢, BCr3cm, 372 225 Cr2cn, Cr3nc, Cr3xm, 353
BCr3xn BCt3xn, BCr3cm,
BC13mc
Cré4cn, Cr4nc, BCrdcn, 412 245 Crdcn, Crdnc, Cr4xn, 402
BCr4nc, BCY4xn, BCr4nc, BCr4cm,
20, 20uc BCr4xn

Tl pu M e anu e Mokasarens 0y mis Tpy6 Amamerpom 203—530 MM BKIIOUNTENE
HO, HpomenumMX TepMooGpaGoTKy CBapHOIO COCOHHEHHA, aHATTOTHYEH nokasarelnio Oy
AN TepMudeckH HeoOpaGoTaHHBIX TPYO.
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TOCT u ngua- | I'pymmst

merp Tpyb,
MM

Mapxu, BAOEI CTallelf 10 CTe-
TeHHY PacKHCJICHHA U KaTe
Topuu

TOCT A C12, C13, xateropus 3 c Hop-
8696--74%, MUPOBaHHEM MEXaHWYSCKUX
dp ot 159 po
1620

CBOHNCTB

B BCr12 kareropus 2, BCr3 xa-
Teropuit 2—5 HU3KoON

BaHHbIe (17T'1Cu Op.) 1o xu-

MHUYECKOMY COCTABY ¥ C HOP-
MHPOBAHMEM MEXEHHYECKUX
cBoiicTB

B BC12, BCT3 kareropmtt 1, 2;
11Q XMMHYECKOMY COCTaBy
Pl He HopMupoBaHE!
TOCT
10705—80%,
deno 530

Cr2, Cr3, Cr4 Bcex cTenmeHel
pacKucnenu, KaTeropuh 1—
3 ¢ HOpMHUpOBaHUeM MeXaHu-
YeCKnX CBOHCTB

B BCr2, BCr3, BCr4 08, 10,
15, 20 Bcex cTeneHelt packuc-
JIHHS ¢ HOpMHMPOBaHHEM XH-
MHYECKOIO COCTaBa

B BCr2, BC13, BCr4 (kaTeropuit
aCKHCIIe~
nus: BCr3cn u BCr3nc xarero-

1, 2) BCex cTeleHett

puit 3—6 08, 10, 15, 20 Bcex
CTemneHed paCKUCIEHUs € HOp-

Ta6nuua 3

TpeGoBannst IOCT no BelmunHe rufpasindyeckoro |[IpouHocTHBIE

MCIBITATEIBHOTO JABI CHHA XapaKTepUCTHKH
————————— —_— —_—— ——— |cranelt Tpy6
o6A3aTenbHBIe N0 3aKa3y wiH o
TpeGoBanmio noTpebn-
Tens
p1=200% Radm /( de — 21) - Cm. 12601, 4
apu R,dm, =‘6,§’§ 0y
To xe o TpeGoBanmio mpu »
Radm = 0’9 0}7
To xe, upu R =180 MIla; - He mopmupo-
pi He Gon,?e 3a "hldna BaHbI pipo
C12, C13, Cr4 Beex cremenet  py =6 MITa min d; 1o Mo TpeGopanmo mo-  Cw. 1abm. 3

102 mm; py 223 MIla ona

Tpebureisi py =
dp =102 mMm u Gonee; p; =

=200 t Rygm /

2 MIla pna dg ot 402 1o [(de — 2 t) npu
530 MM rpu TorTuMHe 4— Radm = 0,4 0y mnu
5,5 MM Rpim =09 0y, HO Dy
He Oonee 20 Mila
To xe - He nopmMmpo-
BaHEI
» To e, YT0 ¥ Wi Cwm, 1a611. 3

TPYNIsl A



MHUpOBaHNEM MEXAaHHYCCKHX
CBOMCTB H XHMHYECKOIO COC-

TaBa
bil He HOpMHpPOBaHK! » - He HOpMupO-
BaHBbI,
Jdna rpynn A u
B npenen Teky-
yectn TpyG Ge3
TEPMHUECKOH
00pabOTKH OTF
pemdesniAeTca HO
COTTIaCOBAHIIO C
notpebuteniem, a
TepPMHYECKH He
006paGoTaHHBIX
Tpy6 1o Tpebo-
BaHWIO NOTpeCH-
TeNs
rocCt A CT12 u C13 Beex cTeneHelt pac p1 =200 Rygyy /[ (de—21) Tio saKasy norpeﬁuw& Cwm, Tabn. 4
10706— 76%*, KucleHns KaTeropun 1 m3 ¢ npu Rgdm = lf) ns Rgdm =0,85 0y
de 0T 426 1o HOPMMPOBaHHEM MexaHHYe-
1620 cKuX cBolctB. Jonyckaercs
H3TrOTOBIATH TPYGBI W3 HU3KO-
JIerHpoBaHHOR CTaH
B CTamu Te e, YT0 M A Tpyn- Py 22,5 MIla; a pns tpy6 - He Hopmupo-
mel A Kateropun 1 m2,H0 ¢ 920x7; 1020x8 1120x8; BaHB!
HOPMHPOBAHHEM XHMHYe 1120x9 1220x9 1220x10
CKOI'0 COCTaBa 1320x9; l320x10; 1320x11;
1420x10' 1420x11 BeJMYMHA
P
B CTaJ¥ Te Xe, 4TO ¥ WA TPYIF 200 tR dm ! (de —21) - Cm. Tabm. 4
mel A, KaTeropuit 1—4, Ho ¢ npu Rydm = ‘6 5"
HOPMHPOBaHHEM MeXaHHYe-
CKHX CBOACTB H XHMUYECKOTO
cocTaBa
I He HOpPMIPOBAHEI D1, TO Xe, UTO ¥ 171 rpyms! b - He HopMupo-
BaHbI

IIpuMeuaH e BelHuuHE], BXOAAIIME B QOPMYIly, NPHHHMAIOTCH B eQHHON pa3MepHOCTH.



Tabnuua 4

FOCI‘ WM [ Mapxu— cTran—eﬁ— l%, MIla I 0y, MIa

TY
T'OCT Ct2xn, BCT2kn 324 216
10706-76* Cr2nc, Cr2em, BC12nc, BCr2cn 333 225
Cr3xn, BCr3kn 363 235
Cr3mnc, Cricn, BCt3uc, BCr3cn 373 245
I'oCT BCr2xn, C12xn 324 216
8696-74*¥  BCr2cm, BCr2uc, Cr2em, Cr2mnc 334 225
BCr3cm, BCr3nc, Cr3cn, Cr3nc 372 245
BCr3kmn, Cr3xn 363 235
17T°C npu Tonuuuse credku 5—9 MM (1o xiac- 510 353
cy K52
TV BC13cn 372 235
14-3-377-75 10 333 206
20 412 245
TY BCr3nc, BCr3cn 372 245
14-3-684-77 20 412 245
K34 333 206
K38 372 235
K45 441 294
K52 510 353
K60 588 412
TY BCt3nc, BCr3cn 372 225
14-3-943-80 10cm 333 206
TV Cr2 324 216
14-3-1209-83 C13 372 245
09I 2®B, 10120 441 372
14XTC, 1212C 421 294

4, PACYET TPYB HA IIPOYHOCTH, NE®OPMALIMI0 ¥ YCTOMIUBOCTD

4.1, Tommuumy cTeHKH Tpy6 f,, MM, IIpH pacueTe HA IMPOYHOCTH OT Boaaeil-
CTBHS BHEIIHMX HATPY30K HA ONOPOXKHEHHBIH TpyOOIpoBOf, cJiemyeT ONpere-
nats no dbopMmyine

F_,d, ¢
) = \/ red e > ’ 3)
0,00105 Ry m

rae Fpeg — pacueTHast MpUBeNcHHAs BHENIHAS HATPpy3xa Ha TpyBSoNpoBOf, olipefensgeMad
mo mpwl. 3 KaK CyMMa OT BceX AeHCTBYIOMMX HATPY30K B #X HanboJlee 0NIACHOM COYeTa-
i, xH/M; § — KoahduImIeHT, yUMTHBAIONU. COBMECTHOE AGKCTBHE OTIOpa TPYHTA K
BHeIHero JaBlleHUsA; onpefensercd no m. 4.2.; m — oOwpit Ko3dduumenT, xapaKTepH-
sylouit pabory TpyGOIpPOBONOB, PaBHLIA m =m, [ ¥; M1 — Ko3pUIHMEHT, yITLIBa-
IONMA KPaTKOBPEMEHHOCTh MCIBITAHUS, KOTOPOMY IOOBepraioTcs TpyOnt mnocne ux
W3TOTOBJICHMA, MpHHEMaeMbt paBHBIM 0,9; Y — KoaGuUMEeHT HA/IeKHOCTH, YIUTHIBS
onmi KNacc y4acrka TpyGompoBoja 1o CTENEHH OTBETCTBEeHHOCTH, IPHHUMAaeMEIt paB-
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HeIM: 1 — gna yvacTkoB TpyGomnpoBopoB 1 Kiacca TIo CTefeHn OTB eFCTBEHHOCTH, 0,95 —
I yYacTKOB TpyGonpoBosioB 2 knacca, 0,9 — ayd y9acTkoB Tpy6onpoBoIoB 3 Kiiacca;
R, — pacuerHoe CONpOTHBJIEHMe CTaIH, OTpefelAeMoe B COOTBETCTBHHY C pasd. 3 XaHHO-
16 Mloco6us, MITa; d, — HapyxHbI IuameTp TpyOHI, M.

4.2, 3nauenne xoahdmmenta { ciemyer onpenenarh no hopmyne

§=(,1B+B) [ (1,1B+B,—p,~p,) , 4

Iie B; B; — mapaMeTphl, XapaKTepu3yiole X ecTKOCTh TPYHTA U TPY6hl, ONpeRensioT-
¢ coracHo mpwi. 3 ganHoro Ioco6us, MIla; p, ~ BelHYAHA BakyyMa B Tpyb6onpopoze,
vHMMaeMas pasHoH o 0,8 MIla; (3HaueHMe 3afiaeTcsl TeXHONOTHUCCKHMH OTHENAMH) ,
Ma; py, — BeNMUHHA BHEIIHETO T'UAPOCTATHYECKOTO [IaBIICHMSA, YUMTLIBAEMOTO IIpH
npoxlafgKe TpyGOIPOBOAOB HIDKE YPOBHS IpyHTOBBIX Boz, MITa.
4.3. Tomuury TpyGst 73, MM, TipU pacueTe Ha Aedopmaipmio (yKopoueHHe
BEPTUKAIBHOIO J#aMeTpa Ha 3% OT BO3MAEHCTBHA CYMMAapHOH INpHBENECHHOM
BHEIIHe ! HArpy3KH CleflyeT Onpelenars no gpopmyie

t, =147 Y 10F,,; d, § . )

4.4. Pacuer TOJNUIMHBI CTEHKH TPYORI £3, MM,OT BO3[ICHCTBHSA BHY TPEHHETO
THPABIINYECKOTO [ABNEHHA NpH OTCYTCTBMA BHeIUHeHl HAarpyskH ciegyer
IpOM3BOOHUTE N0 popmyite

t3=500pde/(mRy+p} ’ (6)

THe p — pacieTHOoe BHyTpeHHee JaBneHue, Mlla.

4.5. IonoNHUTENBHEIM ABJIACTCA PAcUeT HA yCTOMIMBOCTD KPYIJIOi GopmMel
NIONepevHOro ceueHUs TpyGonpoBoda Ipu 0Opa3oBaHUM B Hell BAKyywa, IIpo-
H3BOIMMBI MCXOJIA U3 HEPaBEHCTBA

T —— +pv+pw<‘- 152 BBt ’ (7)

rae B— koathduIMeRT NpHBECHNS BHEIINUX HArPy30K (CM. TIPWIL. 3).

4.6. 3a pacueTHyI0 TONIIMHY CTEHKH MOA3eMHOro TpyOoInpoBoja cliemyer
TPUHAMATH HauGOJIbIee 3HAUEHUE TONMIMHEI CTEHKH, ONpefie/ieHHoe 1o ¢op-
mynaM (3), (5), (6) u npoBeperHoe no dhopmyie (7).

4.7.1lo dopmyne (6) mocrpoeHsl rpadpMKH BpIGOpa TONMUIMH CTEHOK B
32BHCHMOCTH OT PacUeTHOTO BHYTPEHHEro JaBiieHus (CM. pasf. 5), mossons-
foire Ge3 MpOBEIeHUs PACUETOB OINpPEelIATh COOTHOIIEHUS MEXIY BETHUM-
Hamu: de; p; t; Ry ma de o1 325 o 1620 Mm.

48.1Io dopmynam (3), (4) u (7) mocrpoeHn TaGIMLEI POIYCTHMBIX
DIyGUH 3aI0XeHHA TpyO A B 33BHCHMOCTH OT TONIIMHBI CTEHKH H JPyTHX
napameTpoB (cM. pasf. 6).

Ilo TaGmuuam mMoxao Ge3 poBeeH st PacueTOB ONpPeeNiATh COOTHOMIEHHS
MeXy BelMuMHAMU: ¢ ¥ /i I ¢lenyronux HauGoliee YacTo BCTPEeYAIOLIMXCA
ycnoeuit: dg — ot 377 mo 1620 mm; h — oT 1 0 6 M; Ry — ot 150 po
400 MIIa; ocHoBaHHe NOJ TpyGbl IPYHTOBOE IWIOCKOE M CIPOGWINPOBAHHOE

13



vi

Hapyx-
Hbil

mEaMeTp
do, MM

TBIX)

s fas ]

273
325
377
426
530
630
720
820
920
1020
1220
1420
1620

Hnocxoe ocHOBaEMeE C HOP-

273
325
377
426

neckamu (Kpome nbUIeBa-

HeCKaMy NbUicBaTHIMH [

ToluHa CTeHKY 7, MM, TIPH 3aChIIIKe TPYHTOM

p e it e e e — —

35
3/— 3/~ 3/—
3;_ 35— 3,/'—
3/ 3)— 4)—
3/ 3/— 4/3
4/ 4/ 5/4
4/ 5/~ 6/5
5/— 6/— 7/6
5/~ 6/~ 8/7
6/— 7/ 9/8
7/ 8/7 11/9
8/~ 9/8 13/10
10/~  12/10 15/12
12/-  14/12 -4

ManbHON CTeNneHbIo YIIOT-
HEHHA I'PYHTOB 3aCLITKH

3/- 3/- 3/-
3/- 3/- 3/-
3/~ 3/- 4/-
3/~ 3/- 4/3

IHEHHBIM YIUIOTHEHHEM TPYH-
TOB 3aCHINKH

Ty6una 3am0xKeHns, M, (10 Bepxa Tpy6)

1525 [35 Ji-is

TpyGonpoBoap: 1 Knacca
3/

4/
5/—
6/4
/5
8/6
10/7
Js
-J10
-

Tabnuupas
CyniecsaMH, CYTTIHHKAMH rauHol
25 3,5 1-1,5 [2,5 35
3/ 4/ 5/— 3/ 4/ 5/3
3/ - B— a4/ 5/3 6/4
- 53 5/— 6/4 ZJ5
/- 5/4 6/4 6/4 /5 —76
4/ 6/A 775 6 —/8
5/ /5 9/6 6/5 8/6 5/7
6/ 8/6 177 |1= 9/6 11/8
/6 9/7 12/8 |8/ 1017 12/9
8/7 10/8  14/9  |9/7 11/8  —/10
9/8 119  —/10  |10/8 129  —/11
10 1210 —j11  —/13
1511 /13 —/16
-3 —na -

NEHBIO YIVIOTHCHNSE FPYHTOB 3aChINKH

TpyGonpoBoas: 2 Knacca
3/- 4/— 3/ 4/- 5/~
47— 5;— 3;— 55— 6III—«
5/3 6/4 ’ 3/- 4/3 5/4
5/4 7/5 4/ 5/4 6/4

3- 4= 53

4 5/3 6/4
5/— 6/4 —/5
6/4 /5 —16



s

530 - 4/ 5/4 5/— 6/5 8/6 4/— 5/4 715 755 8/6 =17
ggg 2;— 5;— 655 655 8;6 957 S/~ 6/5 8/6 6/5 76 9/7

5/)— 5)- 7/6 /6 97 Z8 6/— /6 10/7 | 7- 8/6 10/7
820 5;— 6;— 8;7 8;7 107 -8 716 8/7 12/8 | 8/ 9/7 11/8
920 6/ 7 9/7 10/8 /8 -9 8/7 9/8 13/9 | 9/7 10/8 ~/9
1020 7/ 8/7 10/8 118 /9 1 |98 10/ =/10 | 10/8 129 /10
1220 8/ 9/8 12/10 _—/10 1 /13 9 3 —/i2 ] 12/10 =/11 /12
1420 9/ 11/10  14/12 9= 10/~ 12/11 12710 1511 —-/13 /15

1620 11/~ 13/12  17/14 | 10/- 11/- 14/12 {10/~ 12/11 15/13  17/13 -/14 -{17

- [Inockoe ocHoBanue ¢ HOp- | ITnockoe ocHoBanue ¢ NOBLI-| IIpoditrposantoe ocHoBaHue (75°) ¢ noBbIleHHOM CTe
MAJIBHOMA CTENICHBIO YIDIOT- | IJeHHBIM YIUIOTHEHHEM IpyH{ [EHBIO YIIOTHEHUA IPYHTOB 3ACHITKHA

HEHW s TPYHTOB 3aCBINKH TOB 3aCBIITKH
TpyGonpoBoas! 3 Kiacca

273 3/- 3/- 3/- 3/ 3/— 4/~ 3/- 4/— 5/ 3/~ 4/— 5/3
325 3;— 3;— 3;— 3;— 44— 5;-— 3/~ 5/— 6/— l 4/- 5/3 /4
377 3/— 3/— 4/~ 4/— 5/3 6/4 3/- 4/3 5/4 5/ 6/4 —J5
426 3/- 3/—- 4/3 4/~ 5/4 6/5 4/~ 5/4 6/4 6/4 7/5 ~/6
530 4/~ 4/~ 5/4 5/ 6/5 8/6 4f{— 5/4 1/5 /S 8/6 -1
630 4/— 5/— 5/- 6/5 8/6 9/7 5/- 6/5 8/6 5 7
720 5/- 5/— 6/— 7/6 9/7 11/8 6/— 715 9/7 7/- 8/6 10/7
820 5/- 6/— 7/~ 8/6 9/7 -8 6/ 8/6 11/8 7/- 9/7 11/8
920 6/— 7/- 8/— 9/7 11/8 -/9 7/- 917 12/9 8/7 10/8 -9
1020 6/— /- 9/8 10/7 -/9 ~{10 8/~ 10/8 —-/10 9/7 11/9 -/10
1220 8/— 9/8 11/10 _=/10 /11 —/13 12/9 = | 11/10 ~/11 —-[12
1420 9/— 10/~ 13/12 | 9/- 10/- 11/- 12/10 14/11 -/13 -/14

1620 10/- 12/- 16/14 | 10/- 11/- 13/12 14/13 15/13 —-/14 —/16

- ITnockoe ocHOBaHue ¢ HOP- | TIIOCKOE OCHOBaHME ¢ HOBBI-
MAaTBHOR CTEIIeHBIO YIUIOT- | MWICHHBIM YIUIOTHEHHEM TDYH-
HEeHHS TPYHTOB 3aCHITKH TOB 3aCHIIKH

IIpodunupoBanHo e ocHoBaHue (75°) ¢ HoBBILIeHHOH CTe-
NeHBIO YIUIOTHEHUS TPYHTOB 3aCBHIIKH

I pumeuan u sl TonuMHbl CTeHOK, MM, yKasaHsL Nepel Yeprolt mis cranu BC13, nocme yeprst mna crams 17T1C.
2. Tabmuua cocTaeeHa A TpyGoNpOBONIOB NpH BpeMeHHO! Harpy3Ke He Gonee HI-60 u BHyTpeHHeM AaBnenun o 3 MITa.



(759) ¢ HOpManBHO#M WIM TOBHILIEHHON CTENeHbI0 YIVIOTHEHHsS TPYHTOB 3a-
CHINIKH; BpeMEHHAsA HATPY3Ka Ha MoBepxuoctH semid — HI'-60.

4.9. IIpumeppr pacuera TpyG nmo dopmynam M nopGopa TONIEHH CTEHOK
110 rpadpuxaM ¥ TabaM faHer B pwi, 4.

4.10. JInsa manGornee yacTo BCTPEYAIOWIUXCSA YCIOBMH YKJIAOKH, PEKOMEH-
OyeMbIX MApOK CTalieif M COpTaMeHTa B TaGll. 5 MpHBEEHs! PacYETHbIE BeJIH
YMHBI TOJIMH CTEHOK. JTa Tabnuma ABAACICA COKPAUIEHHBIM BapUAHTOM
Tabmun pasg. 6.

5. TPAOVKH BbIBOPA TOJTMMHL CTEHKH TPYE
II0 PACYETHOMY BHYTPEHHEMY JIABJIEHHI0

5.1. BeiGop TonuivH CTeHOK ! IIpOM3BOAMTCA M0 rpadHKaM, NpUBENCHHEIM
Ha pHc. 2—4 COOTBeTCTBEHHO Mg TpyGompoBogos 1-3 kimacca 0 creneH:

OTBETCTBEHHOCTH,
VU AT & RN
#7 7 /“/° 2
T,
{/ / Y

35 / 4

% 925
Zo

a5

/|

p, MNa
b
\‘

NN
N AVAN R ©

AN NI NANANAN

; : ISV
§ 25 l/ 1/////4 ;/ /
;z/éé/é/ %
W48

15 7‘/ ‘/‘Q

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
16

S

z =
5 200 14:.
s 12 "
5 1 3
&s 250 \1o§
2 > :‘
3“ 300 g ©
oé \ é
Ea 8 X
w b 350 El
Z 8
< -
Y

N N N N NN

3 4

Puc. 2.Tpaduxu Bpifopa TonmmHel CTEHKH TPyG B 3aBHCHMOCTH OT PSCUETHOTO
BHYTPEHHETO [ABJicHUSI H PacieTHOTO CONMPOTHBIICHHA CTaNH AN TpyGomposogoB 1-ro
KJ18CCA 1O CTENMECHR OTBETCTBEHHOCTH
16
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Puc. 3.Tpadmxn BrGOpa TOMUMHBI CTEHKH TPyG B 3aBHCHMOCTH OT DPacieTHOro
BHYTPEHHETO JARNECHHA H PACUCTHOrO COMPOTHBIIGHHA CTANH JUIR TPyGOMPOBOAOB 2-TO
KJICCa N0 CTENEHH OTBETCTBEHHOCTH

5.2. I'paduxy noxaspBawT COOTHOWICHUA MeXAy dg; f; P; Ry u nosso-
NS0T OTIPENeNINTh 11060€ IIPH 3aJAHHBIX OCTAIBHBIX BEITHIMHAX.

5.3. I'padyuxcu mocrpoersr no dopmyne (6) pasp, 4. [Ipumep HONTBb30BAHAA
rpadguxaMu gaH B Npwi. 4.

6: TABJIMLIBI HOITYCTHUMBIX I''TYBHH 3AJIOKEHHUA TPYB
B 3ABUCUMOCTH OT YCIJIOBHUH YKIIA KU

6.1. Be16op TONMUIMHBI CTEHKM TpyG Npy pacyeTe Ha BHELIHHE Harpy3Ku
NpoH3BOAMTCA 10 Tabn. 6. B raGmuue maHel COOTHOLICHUS MEXTY f; Ry;
h n cnocobb1 yKnafKu.
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Prc. 4. Fpadguxn ppiGOpa TOMUHABI CTEHKH TPYS B 3aBHCHMOCTH OT PACYETHOrO
BHYTPEHHETO [JABJIENMS H PacueTHOTO CONMPOTHRNCHHA CTANH RAs TPyGomnmposomos 3-ro
KJIACCY 10 CTenenn OTBETCTBEHHOCTH

6.2. Tabn. 6 cocrapiieHa Ha ocHoBaHMM GOPMYN Pasfl. 4 U pacyera BHEIF
HHX Harpy3ox no mpwi. 3. Ilpumeps! nonb30Banus TaG MIeH nanst B mpw. 4.

6.3.IIpn yxanxe Tpy6 Ha rmyGuiy Menee I MuoT 6 10 10 M npoBOHTH
pacuers! 10 dopmynaM pasf. 4. Iipumep pacuera B NpUNL 4, OKOHYATENIHHO
TOMIIMHA CTEHKH YCTaHABIMBAETCA C YUeTOM COPTAMEHTa TPy6,
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L

TabGnuua 6

e ——— s e e e T e e S e e . 2 A S i o . o S e o e i B e e

Kiacc Tonmiusa JIonycmmx riny6uHa 3an0xeHusd fo Bepxa TpyGst /2, M, IpH OCHOBAHHH
TpYyGo- CTEHKH ———— e ——— ——— e e
IpoBoga t, MM IWIOCKOM _l: npodwporanHoM (759)
Mo CTelleHH ————— e e e ———————
OTBEICT- CTeneHp YITIOTHEHHA IPYHTOB 38CHIIIKH
BEHHOCTH ——— - — —_ —_—
HOpMabHas ] TOB BULICHHAA HOPMATBHAA MOBHIIEHHAS
PacdeTHOE CONPOTHBIICHAE CTAMH Ry, Mlla
1§T]2od]‘56]3od]_bd]15 ]_bdlzso]-h§]4od]—sd]206]250 300 ]400]150 200 50 300 [400
de 377; T3-1
3 1 3 39 39 39 39 5,7 3,2 4,8 6
4 2,3 3,7 5’9 o 48 39 5,7
5 3 43 58 54 4,6
3 6 3.6 49 53
7 42 55 5.9
8 4,8
9 5,4
3 1 28 39 39 39 36 53 3 45 6 5,1
4 2,1 35 47 6 4,4 36 54
5 2,7 4,1 54 5,1 4,3
2 6 33 4,7 6 5,7 4,9
7 39 53 5.5
8 45
9 5.2
3 2,6 36 39 39 33 5 2,7 42 5,6 53
4 1,8 32 44 56 4,1 6 34 5
5 24 38 5,1 4,8 4 58
1 6 3 44 57 5,3 4.6
7 36 5 5,7 5,1
8 42 5,7 59
9 48
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CreneHb YIDIOTHEHUA TPYHTOB 3aChINKH
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700 720 - (5-7); 8-9 6-8 5-7 -
800 820 - 6; 7) 8-9 7-9 6-8 -
900 920 - 8—10 810 (6; 7 - -
1000 1020 - 9-11 9-11(R) 7-10 -
1200 1220 - 10-12 (8; 9); 10-12 7-10 -
1400 1420 - - (8-10y; 11-13 8-11
1600 1620 - - 1518 15-16 -

Mpumeuanue B ckobKax yKazaHs TOMIEHLI CTEHOK, KOTOpbie B HacTosllice BpeMs He OCBOeHHI 3aBofamu. [IpuMeHeHne
TPY6 ¢ TAKHMMH TOJILIMHAME CTEHOK ONYCKAeTCsA TOJNBKO M0 cornacoBanHio ¢ MunyepmeroM CCCP.



IIPHJTOXEHHE 2

CTAJIBHBIE CBAPHLIE TPYEBBI, BbIIIYCKAEMLIE 110 HOMEHKJIIATYPHOMY
KATAJIOTY NPONYKIIMM MUHYEPMETA CCCP, PEKOMEHIIYEMbIE
U151 TPYBOIPOBOIOB BONOCHABXEHUS U KAHAJTU3AIIUN

Te_xm_m_egk—u;;;n:);;ﬂ _____ _JI;a_Mel_'p;, (TomuIuHa MapK—a_cmnen,—;c;ml_'aT;n;;oe
CTEHOK) , MM THAPAaBAKYECKOE aBIICHHUE Py
TY 14-3-377-75 ua smexctpo-  219-325 (6,7,8);  BCr3cmmo TOCT 380-71*
CBapHBIe NPAMOILIOBHbIE 426 (6-10) 10, 20 no TOCT 1050-74*
TpyOs1 p1 ollpedendeTcs BeTUUMHON
TY 14-3-1209-83 Ha snexktpo- 530,630 (7-12) BCt2, BCr3 kareropun 1-4,
CBapHbIe IPSIMOILIOBHEIE 720 (8-12) 14XT'C, 121'2C, 09T 205,
Tpy GBI 1220 (10-16) 10T20, 10T2®B, X70
1420 (10-17,5)
TY 14-3-684-77 na anextpo- 530, 630 (6—9) BCr3nc2, BCr3cen2 no
CBapHBIe CTIMpanbHOLIOBHEe 720 (6—10), T'OCT 380-7 l*k 20 o
y 611 06111610 Ha3HAYEHUS 820 (8—-12), T'OCT 1050-74
¢ TepmaoBpaGoTkoit u Ge3 1020 (9-12), 17T1C, 17T2Co, ’16TOP no
Hee) 1220 (10-12), I'OCT 19282-73; xnaccst
1420 (11-14) K45, K52, K60
TY 14-3-943-80 Ha cBapHEBIe 219-530 no BCr3nc2, BCr3cm2, BCr3me3
npsaMowoBHele Tpy6rl (¢ Tep- T'OCT 10705—-80 (no ?e6onaﬂmo BC'1'3cn3) 1no
MooGpaborkoit u Ge3 Hee) 6,7,8) 380-71%; 10cn2, 10nc2
l'IO I‘OCT 1050-74*
TTPHJIOXEHHE 3

OIPEAEJIEHUE HATPY30K HA NTIOA3EMHBLIE TPYBOITPOBOIBI
O0ume yxasanus

[To maHHOMY NpPHJOXXEHMIO 15 NMOA3eMHBIX TPYGONPOBOMOR M3 CTANBHEIX, YYTYHHEIX,
acBecToneMeHTHEIX, XKeNne300eTOHHBIX, KepaMHUIeCKHX, TIOJIMSTWICHOBLIX U APYTHX TpYy0
ONpeNeNAIOTCA HaTpy3KHM OT: JaBJIeHHs TPYHT2 M TPYHTOBOR BOIBI; BpeMEHHLIX Harpy-
30K Ha MOBEpXHOCTH 3eMiIH; coOCTBeHHoro Beca Tpy0; Beca TpaHCIOPTHPYeMOH XHI-
KOCTH,

B 0coBbix TPYHTOBLIX WIH NPHPOJHEBIX YCTIOBHAX (HarpHMep. NpocajiouHble IPYHTHI,
ceiCMHUHOCTD Boillle 7 GaJyioB ¥ Hp.) HOMXKHEL JAOMONHHUTENBHO YUMTLIBATECA HAPPY3KH,
BHI3BIBaeMBble BeOopMaLUIMH TPYHTOB WIH 3eMHOM TIOBEPXHOCTH.

B 3aBHCHMOCTH OT NPOAOJKHTEIILHOCTH ASHCTBUA B cooTBeTCrBMH co CHuII 2.01.07—
85 Harpy3ku noapasfaenATCA Ha NOCTOSHHbIEC, BPEMEHHEIC IUTHTENBHbIE, KPaTKOBpEeMEH-
HEle ¥ 0cobble:

K NMOCTOAHHBIM HATpY3KaM OTHOCHTCHA: cCOGCTBeHHBIA Bec TpyO, maBleHHe IpyHIa H
TPYHTOBO# BOIIHI;

K BPeMEHHbIM IMTENBHBIM HArpy3KaMm OTHOCSTCH. BeC TPaHCMOPTHPYeMOR Xum-
KOCTH, BHyTpeHHee paGodee AaBlieHHe B TpYGOIpOBOMe, NaBlieHHe OT TPAHCIOPTHLIX Ha-
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Prc. 1. Yxmagxa 1py0G B y3Ky0 npo-
pess
1 — nog6uBKa M3 NECUYAHOTO MIIH CyTJIH-
HUCTOTO I'pyHTa

Puc. 2. CnocoGsl ommpamus TpyGonpososos
@ — Ha MWI0CKOe PYHTOBOE OCHOBaHHKe; § — Ha IPYHTOBOE Cpod WIHpOBaH-
HOe OCHOB&HHE C YTTIOM OXBaTa 28; 6 — Ha GeToHHLIN QyHIAMEHT

IPY30K B MeCTax, NpelHa3HaUeHHbLIX, A1 Npoe3ia WIH JaBlleHne OT BpeMEHHRIX IJIHTENb
HBIX HaTrpy30K, PacNONOXKeHHBIX HA MOBEPXHOCTH 3eMIIH, TeMIlepaTypHEIe Bo3MeHCTBHA;

K KpPaTKOBpeMeHHBLIM Harpy3kaM OTHOCHTCA: JaBlIeHHe OT TPAHCIIOPTHRIX Harpy3o0K
B MecTax, He NpeQHa3HaueHHBIX WA ABIDKeHHSA, HCILITaTe/IbHOEe BHYTpeHHee JaBlleHHMe;

K 0co6BIM HArpy3KaM OTHOCATCA: BHYTpeHHee NABJICHHE XXHIKOCTH NIPH THAPABIHYe-
CKOM Yyphape, aTMocdepHOe OaBleHme Npu obpasoBaHuH B TpyGompoBofe BaKyyma,
cefiCMHUeCKas Harpy3kKa.

Pacuer Tpy6onpoBOmOB HOJKeH NMPOH3BOOHTLCA Ha Hauboliee OMACHEIE COYETAHHA
Harpy3oR (mpunumaemsre no CHwmII 2.01.07-85), Bo3HuKaomue B CTafuax XpaHeHus,
TPaHCTIOPTHPOBKH, MOHT2X4, MCTIBITAHNUA H IKCIUTYaTaLHKE TPY6.

Ilpu pacueTe BHEIIHHX HArpPY3OK CReflyeT MMETh B BHAY, YTO Ha UX BeJIMYHHY OKa3bl-
BalOT CYlleCTBEHHOE BIMAHHe Clefywouue PAKTOPHI: YCNOBHH yxnamku Tpy6 (B Tpaw
1el0, HACHMB WM Y3KYH Npope3b — pHc. 1); cmocobrl onupaHus Tpy6 Ha OCHOBaHwMe
(m1ockoe rpyHToBOE, FPYHTOBOE NpOdhWIHpPOBAHHOE Mo opme TPYGL! WK Ha GeTOHHEI]
dbyHmaMeHT — pHC. 2) ; CTeleHb YIUVIOTHEHHA TPYHTOB 3acHHIKR (HOPMasIbHAS, MOBHIUCH-
Has WM IOTHAA, MocTUraeMas HAMBEIBOM) ; TNYGHHR 3alIOKEHHRA, ONpefieNseMas BpICO-
Tofl 3aChLIIKH Hajl BepXoM TpyGonpoBopa.

TIpu 3acemke TpyGONPOBONA NOJKHO NMPOUIBONAMTECA NOCIONHOE YINOTHEHHE © 00ec-
neuenreM KoabduuneHTa yIioTHeHus He MeHee 0,85 — npn HOpMAJIBHON CTeNEHH YIUIOT-
HeHMs # He MeHee 0,93 — npu NOBRICHHON CTeNeHH YIIOTHEHNA IPYHTOB 3aCHIKH.

Hanbonee BhIcOKas cTeNeHb YINIOTHEHUA I'PYHTa KOCTHTACTCA THOPOHAMEIBOM.

IIna oGecnedeHus pacdeTHoit paGoThl TPYOH! YIUIOTHEHME I'DYHTA [OIKHO MPOH3BO-
HOMTECS HAa BBICOTY He MeHee, YeM Ha 20 cM BrHme TpYOhL.
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CpyuTe 3acemky Tpy6onpoBoZia o CTeNEHH MX BO3AeHCTBUA HA HANPAKEHHOE COC-
TosHKue TPY6 Nozpa3nensorca Ha YCNOBHBIE IPYIINE B COOTBETCIBHH C Tabul. 1.

TaGnuuga 1

- YcnoBHbIe rpytimsl ] I'pysr
rsT " eckn (kpome manepamax)
a1 Ieckn msUleBaTeIe
I'sm CynecH, CYTTIMHHKH
ra>1y Tnusst

HOPMATHBHBIE H PACYETHBIE HAT'PY3KH
OT JABIIEHMA TPYHTA H FPYHTOBOH BOJbI

CxeMa Harpy3oK, ficHCTBYIOIIMX Ha nof3eMHEle TpyGonpoBOIEL, MPHBENEHA Ha pHc. 3
u4,

PaBHONEHCTBYOIIAS HOPMATHBHON BePTHKANBHOM HATPY3KH HA €QHHMLY UIHHGI TDY-
Gonposofia oT gasnenns rpyHra Gy, kH/m, onpefenserca no dpopmynam:

NIpH YKNaAKe B TpaHiuee

Gln=7nhbal 'IJ H 1)
NpH YKNagKe B HACBITH

Gy =N hd, &% ; 2)
Opy YKIagKe B POPesy

G3"='ynhboa3 . )

g, = -a Puc. 3.Cxema marpysox ma rpyGonpo-

OTITIIT dy BOA OT AaBNCHHN IPYWTa N HSIPYSOK, mo-

PeSIOLTMXCA Sepe3 FPyNT

%

Puc. 4. CxeMa Harpysox ns TpyGonposos
OT DABJNECHNN IPYRTOBOK BOAN
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Ecnu npu yknagke Tpy6 B Tpakuuee M pacuere mo ¢opmyne (1), npomssemenme
b @y Y oxaxercs Gonslue, %€M NpoHIBencHue dp G, B GopMyne (2), OupenenemtLe IS
OMHMX M TeX Xe I'PYHTOB OCHOBAaHMA H cmocofa onupauus TpyGomposops, To BMeECTO
dopmynsr (1) cnenyer nomaosaTkca hopmyno#t (2).
Tne h — rnyGuna 3ajoXeHus 00 Bepxa TpyGonpoBopa, M; de — HapyxHhI puaMerp
TpyGonposona, M; z,, — HOQMATHBHOE 3HAUeHHe YHENBHOTO BeCA IPYHTS 32CHIIKH, NPH-
HMMaeMoOe 1o Tabn. 2, kH/m™,

Tabnuua 2

Ycnopuas | Hopmatee- | Hopmarms- HopmarusHbit Monyns gedropmanun
rpynma H8f MAOT- HBIlt yaens rpyrros E, Mlla,
TPYHTOB HOCTH TpyH- | Ruift Bec NpPH CTeNeHH YIUIOTHCHHUS
33CHIIKH 0B P, TPYHTOB YW,
/M xkH/m? HOPMAJIBHOH | NOBLmIeHHON | wWIoTHOR (NpY
HAMBIBE)
T3 1,7 16,7 7 14 215
T3l 1,7 16,7 3,9 1.4 98
T'3-m 1.8 17,7 2,2 4,4 -
31y 19 18,6 1,2 24 -

b - wmpuHa TpaHIIeH H3 YPOBHe Bepxa TpyOonposona, M; Op — KoapdHIUEHT, 3aBHCS-
ntut OT OTHOMERHA ki [bm M OT BHUA I'PYHTA 3aCHINKH, IPHHHMACMRIH 110 Tabn. 3; by, ~
INMpEHA TPAHIIeH Ha YPOBHE CepefiMHLI PaCCTOSHHA MEXAY NOBEPXHOCTHIO 3eMIIH H Bep-
xOM TpyGornpoBona, M; bg ~ LIApHHSE mpopesH, M; Y — KO3hUUMEHT, YIUTHLBAOIHY
pasrpy3Ky TpyOH FpyHTOM, HAXONAIIAMCS B Ma3yXax MeXIy CTeHKamH H o TPY-
GonpoBoaom, onpefienseMsit no opmyne (4), npuuem, eciir KO3OUUIHEHT Y OKaNET-

e Mesinanie BeywAL de / b, T0 B popmyne (2) npunumaerca Y =d, /b
_ 1
'l"" 337 B — de ’ (4)
1+2
Bt K de

@ —~ KO3(pPUITHEHT, 3aBECAIMHA OT BHJIA TPYHTA OCHOBAHHA H OT CriocO6a ONMHUpaHus
Tpy GonipoOBONA, ONIpeNieiAeMbIl:

A XKEeCTKHX TPyl (KpOMe CTaNbHBEIX, NOAHITWICHOBLIX M ApPYyTux THOKHX Tpy6)
npu orvowermu h [ dg 2 2,5 -~ no1abn. 4, npr 0,5 <k /d, <2,5 B hpopmyne (2),
BMECTO O NOACTAaBJIACTCA BeNHUMHA (& 1, ONpeAenaeMas no dopmyie (5), npaueM, Be-
JIHYMHA (), BXOXALIAA B 3TY (bopmyny,onpenenxercx nio Tabi. 4.

de 2
%1 =104 [ - 004 - @ - 1) (57-)7]. ®)

Npu h [ de <0,5 xoadpuumeHT 0 ; IPHEUMAEM PABHEIM 1;

ma rabkux Tpy6 KoadbdmuuenT @, onpenensercs no'q)opnyne (6), npuueM, ecnn
oKaxercs, 910 By &8, 1o B dopmyne (2) npunumaeTcs & =1,
3 {Bt +B)
T ©)
2 (Bt +2B)

@3 — x03ulLKEHT, TPHHUMAEMbilf B 33BUCHMOCTH OT BelTHUMHEI OTHOLICHRS Ag /de,
rae ho — Bestumuha 3ariyGrnenus B mpopeskb BepXxa TpySonposona (cM. puc. 1).
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ho/de...0 0,1 0,3 0,5 0,7 1

...1 0,83 0,71 0,63 0,57 0,52
B = 0,125 F ~ napaMeTp, XapaKTepHIyOmust skecTKOCTh IpyHTa sacemixu, MiTa; By —

napameTp, XapaKTepH3yliHii xecTKOCTs Tpy Gonposona, MHa, onpeaensemeiit no gop-
Myfe

2F t
B,= ———8_ (me)3 )
t 2
1-1# d,

tne E — mopyns pebopMauyn TpyHTa 3aCHUIKH, NpHHAMAeMBIH o Tabn, 2, MIla; E, —
monynb pedopmanun, MIla; ¥ — xosdduuuent IlyaccoHa martepmana TpyGonposoma;
{ — TONIMHA CTeHKH Tsyﬁonponona, M; dyy — cpepHult AMAMeETD NONe peUHOTO CeUYeHHA
TpyGonposona, M; K dp, — uacTh BepPTHKANBHOTO HAPYXHOPO AMaMeTpa TpyGonpososa,
HAXOMAAETOCH BEIIE IIOCKOCTH OCHOBAHHUA, M.

Ta6nauna 3
h/by Koad¢pymuent ¢ B 3aBICHMOCTH OT TPYHTOB 3aCHITKH
31 ra-1I, I's- Il a1y
0 1 1 1
0,1 0,981 0,984 0,986
0,2 0,962 0,868 0974
0,3 0,944 0,952 0,961
0.4 0,928 0,937 0,948
0,5 091 0,923 0,936
0,6 0,896 0,91 0,925
0,7 0,881 0,896 0,913
0.8 0,867 0,383 0,902
0,9 0,852 0,872 0,891
1 0,839 0,862 0,882
1,1 0,826 0,849 0,873
1.2 0,816 0,84 0,865
1,3 0,806 0,831 0,857
14 0,796 0,823 0,849
1,5 0,787 0,816 0,842
1,6 0,778 0,809 0,835
1,7 0,765 0,79 0,815
1,8 0,75 0,775 038
1.9 0,735 0,765 0,79
2 0,725 0,75 0,78
3 0,63 0,66 0,69
4 0,555 0,585 0,62
5 0,49 0,52 0,56
6 0435 0,47 0,505
7 0,39 0,425 0,46
8 0,35 0,385 0425
9 0,315 0,35 0,39
10 0,29 0,32 0,35
15 0,195 0,22 0,255

PacueTHble BepTHKATBHBIE HATPY3KH OT JaB/IeHHA FPYHTA MONYYATCA MyTeM yMHO-
XeHHA HODMATHBHBIX Ha K03 HUIMEHT Haie:)KHOCTH 110 HaTpy3Ke 7f= 1,15.
PaBHOSEHCTBYOIIAS HODMATHBHO TOPUIOHTANEHON HATPY3KH Gy, KH/ M2, 10 Beelt
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BbICOTe TPY6ORPOBOIA 0T GOKOBOTO HaBIEHHsA IPYHTA C KAXKIAOH CTOpPOHLL ONpefdelAeTcs

no hopMyJiam
IIpH yKJIaaKe B TpaHilee

Cin =T e % M. s ®

TIpH YKJIafKe B Hagx,mn

Cotn =T (0 * —'2'8—} dha ®
rzie Ay, A2 — KoapHUMEHTH, NpUHEMAeMBIe TIo Ta6IL. 5.

Ipu yxnamke TpyGonpoBosa B npopess GOKOBOE NaBiienne IPyHTa He yIHMTEIBACTCA.

PacueTHBle TOPH3OHTANIBHEIE HArpy3KM OT [aBIEHHSA TpyHTa NONy4YalTCH HyTeM
YMHOXeHHA HOPMATHBHEIX HATPY30K Ha KO3(UUMEHT HazleHOCTH MO HATPY3Ke Yf =
=0,9.

Ta6numna 4

T'pyHTBEI OCHOBAHHSA KoadduuueHt @, npn otvormenmy h / dp > 2,5
¥ YKnajaKe Tpy0 Ha HeHapyileHHBI! TPYHT C
IWIOCKUM npoQWINpoBaHHEIM | OMUpaHKEM Ha
OCHOBaHHEM C YTJIOM OXBaTa GeTOHHEBIH
750  9Q0 1200 %nnamem' c
=1200
CxasipHble, DIMHUCTRIE (oueHb 1.6 1,6 16 1,6 - 1,6
TPOYHBEIE)
Heckn rpaBemcTble, KPYII- 1,4 143 1,45 1,47 1,5
Hble, CpeldHel KPYNMHOCTH ¥
MeJKue IoTHeie. TJIMHUCTRIE
TpYHTHI IPOUHBIE
Tlecku rpaBenucTbie, Kpyi- 1,25 1,28 1,3 1,35 1.4
HbIe, cCpeliHell KPYTHOCTH
1 MeNKHe CpefHelt MoTHO-
cru. [lecku NEUIeBaTHIE LTOT-
Hble; TJIHHUCTBIC TPYHTEI
cpentell IIOTHOCTH
IMecku rpaBenucThie, Kpymn- 1,1 1L,15 1,2 1,25 1,3
Hule, cpefHell KpyIMHOCTH H
MenKHe peixisie, Heckn nbr
JieBaThie CpefHel MIOTHOCTH;
TIHHUCTEIE TPYHTHI criabble
Meckw nuineBathle ppixnble; 1 1 1 1,05 1,1

TPYHTHI TeKYyuHe

Il p u ™ e ua Hue. IIpu ycrpoticTse Mop, TPy GOIIPOBOAOM cBaiHOIO OCHOBAHUS NPH-
HuMaercq O; = 1,6 He2aBHCHMO OT BMAa IPYHTAa OCHOBaHMA.

IIns Bcex MpyHTOB, KPOMe IJIMH, NPy 3aJI03KeHMH TPYGONMpPOROA0B HIbKE IOCTOSHHOTO
YPOBHsSI TPYHTOBBIX BOJ, CllelyeT YUMTHIBaTL YMEHBILiCHWe YAENbHOIO Beca IpyHTa,
HAXOIAIIETOCA HIKEe 3TOro ypoBHA. Kpome TOTo, OTHenbHO YUMTHIBACTCH HaBicHUe
PpYHTOBBIX BOM HA TPyGOUpoBon.
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TaGnunma 5

YcnoBHEIe FpynnB Kooadduuments: Ay Ag; 7 NpH CTeNeHH YIVIOTHEHUA 3aCBIIKH
TPYHTOB 3aCHINKH T Tt
HOPMAaJIBHOH NOBRINICHHON ¥ MNOTHON
¢ IOMOHIBIO RaMBIBA
Ipu yxnagke Tpy6 B

—eﬁ;p—a;&ee N ;;cm—r_m ( TpaHiee HACHITH

M [0 [ [N [0 [a T
I3-T 0,1 0,95 0,3 0,86 0,3 0,86 0,5 0,78
Tedl, sl 005 097 02 09 025 088 04 0,82
raly 0 1 01 095 02 09 03 086

HopMaTuBHOe 3HaueHMe YHEIBHOIO Beca B3BellEeHHOT'0 B BOAe TPYHTA Youn, KH/M3,
ClleiyeT onpelensTh o hopmyrie

Yown =17 /Q+e) , (10)
TOe € — KoadhduuueHT MOPHCTOCTH TPYHTa.

HopMatnBHoe maBiieHne IpyHTOBOMN BOALE Ha TPYGONPOBOL, YUHTLIBACTCS B BUE ABYX

COCTABJISIOUIUX (CM. pHC. 4) : 2
paBHOMepHO# Harpy3KHU Py, KH/M®, pasHoit Hanopy Hant Tpy6oii, u onpenenserca 1o

dbopmyne
P,=98h, ; (5}
HepaBHOMepHOU HATPY3KHU Sy KH/MZ, KoTopasi y NoTKa ‘Tpy0sl olipenesseTcs 110
¢opmyie
&on =9,8 de. 12)

PaBHO[eHCTBYIOIASA 3TOH HATPY3KH Gy, KH/M, HampaBnena BepTHKaBHO BBEPX H
onpepengeTcs 1o popMyIte

_ 2
Gwn—7’7 de . a3

e hy, — BeicoTa CTONIGa TPYHTOBOH BOZLI Hajl BEpXOM TpyGonpoBona, M.

PacueTHEIe HATPY3KH OT HAB/IeHHS TPYHTOBOH BOMBI HONYYAOTCA NyTEM YMHOXEHUS
HOPMATHUBHEIX HAarpy30K Ha KoadbdHUMEHT HAZeHOCTH MO HaTpy3Ke, KOTOpPLIH NpHHIF
MaeTcs paBHBI: = 1,1 — anA paBHOMepHOM YacTH Harpy3KH ¥ NMpH pacucTe HA BEIUTEE
THe AJIA HepaBHOMepHol uactu; Yy = 0,9 — mpy pacueTe H2 NPOUHOCTD ¥ JiedopMaUMIo
IUISt HepaBHOMePHOH YacTH Harpy3KH.



HOPMATHBHBIE U PACUETHBIE HATPY3KUN
OT BO3IENCTBHUA TPAHCIIOPTHBIX CPEICTB
U PABHOMEPHO PACTIPEJEJIEHHOW HATPY3KU
HA NIOBEPXHOCTH 3ACBIIKH

BpemenHbie Harpy3KK OT TONBMXKHEIX TPAHCIIOPTHHIX CPEACTB CHEAYET NPHHUMATH:

s Tpy6oipoBOOB, MPOKNafaBaeMEIX NOJ, aBTOMOGKIBHBIMH JOpOTaMH — Harpys-
Ky OT KonoHH aBromoGune#t H-30 wiu xonecryio Harpysky HK-80 (nmo Gonbiemy cusno-
BOMY BO3[eficTBHIO HA TpyGonpoBon) ;

misi TpyGOIpOBOXOB, IPOKNAIBIBAeMBIX B MeCTax, Ifie BO3MOXXHO HeperylApHOe
OBIKEHHE ABTOMOGMIIBHOTO TPRHCIIOpTa — Harpy3Ky OT KOJIOHHB aBromoGune#t H-18
WIM OT TyceHH4HOro TpaHcmopta HI-60 B 3aBHCHMOCTH OT TOro, KaKas U3 3THX Harpy-
30K BBI3bIBaeT GosbLIee BO3/eicTBUE HA TpYyOONIPOBOL;

s Tpy6onpoBOADE pa3IMYHOTO HasHaveHMs, NMPOKIIANRIBAEMBIX B MeCTaX, I¢ ABU-
XeHHe aBTOMOOUNIBHOTO TPaHCIIOPTa HEBO3MOXHO — PABHOMEPHO paclpefie/IcHHYI0 Ha-
TPY3KY ¢ HHTeHCUBHOCTBIO 5 KH/Mz;

A TPyGonpoBofoB, MPOKIAALIBAEMEIX NOJ, XKeNle3HONOPOKHEIMH IyTAMH — Harpys-
KM OT HOABWKHOTO -cocTapa K-14 win gpyryno, cOOTBEICTBYIOIIYO KiIacCy AaHHOM ie-
J1e3HOHOPOXHON JIMHUH,

Benuuuny BpeMeHHO! HArpy3KH OT NOOBYDKHBIX TPAHCHOPTHBIX CPeACTB, HCXOAS M3
KOHKPEeTHBIX yCIoBuii paboTEl poeKTHPYEeMOT0 Tpy6GonpoBoa, IpH COOTBETCTBYIOILIEM
0GOCHOBaHNMY, AONYCKAETCH YBEIMUNB2Th WIM YMEHBIIATD,

PaBHoze/cTBY LG HOPMATHBHOA BePTHKANBHON M TOPM3OHTANIBHOK Harpy3ox Vy
H Vpp, xH/M, Ha TpyGonpoBoOZ, OT aBTOMOGHIIBHOTO M I'YCeHHYHOTO TpaHCIiopTa onpeie-
TAKTCS 1o hopMyIam:

V,=v,d, ko ; 14)
Vin =Vn 9o B2 15)

roe M — muHamudeckult Kosd@UUMEHT MOIBHKHOM HATPY3KH, 3aBHCAIUMA OT BRICOTHI A
3aCBMIKH BMeCTe C MOKPRITHEM

hwm... 0,5 0,6 0,7 0,8 0,9 =1
H... 1,17 1,14 1,1 1,07 1,04 1

¥y — HOPMaTUBHOE PaBHOMEPHO paclipefie/ieHHOe JaBJIeHHEe OT aBTOMOGUIBHOTO M Tyce-
HUYHOTO TpaHclopra, KH/M?, mpuHuMaeMoe No TaGiL 6 B 32aBHCHMOCTH OT pUBEICHHOMN
TIy6uHEBI 3am0xeHus Tpy6onpoBo/a, KOTOpas onpeienseTca o ¢gopMmyne

3/ E,
hred=h+hsup( e 1), (16)

rne hgyp — TONIIMHA CNOA NOKphITHA, M; Egyp — Mopyns nedopmatmi NoKperTus (mo-
poxmof ONEXKABI) , ONpeficNsieMbilt B 3aBUCHMOCTH OT €10 KOHCTPYKIIMM, MaTepHaia 1o~
xporrus, Mlla,

PacueTHble Harpy3KM MONYYAlOTCH MyTeM YMHOXeHUA HOPMATHBHBIX Harpy3oK Ha
KO(pHIMEHTH HANeKHOCTY 10 HATPY3Ke, NPUHUMAEMEIS PABHLIMH: Tf = 1,2 — nnda Bep-
THKAJIBHOTO fapneHus Harpysok H-30, H-18 u H-10; Yy =1 — Ana BepTuKansHoro nag-
nieHnd Harpy3ox HK-80 u HI-60 u ropu30HTAIBHOTO AaBJieHUA BCeX HATPY30K.
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PaBHofeH CTBYIOIMEe HOPMATUBHEIX BePTUKAILHON U TOPH3OHTANIBHON HArpy3ok Vy n
Vin, XH/M, OT NOABIDKHOTO XKeNe3HOZOPOKHOTO COCTaBa Ha TPy GONPOBOMILI, IPOKIIANEE
BAeMEle TI0]] KeJIe3HOMOPOKHBIMY ITYTAMHU, ONpeBeNAoTCsA No dhopMynam:

V=0, d, k0 5 an
th =vn de,u7\2 s (18)

rie vy — HOPMATUBHOE paBHOMepHOe paclpelelieHHOe daByeHHe, 1<H/M2, onpefensemMoe
ons Harpysku K-14 — mo Tabn. 7.

s nomyyeHusi pacUeTHLIX HArpy30K HOPMAaTUBHbIC HATpY3KH yMHOXATCH Ha
KoabdHIMEHT HafeKHOCTH MO Harpyske: Yf = 1,3 — [y BepTHKaneHOTO HaBIIeHs;
1= 1,2 — gnst rOpU3OHTAILHOTO JABNEHUA,

PaBHopeiicTByIonIMe HOPMATHBHLIX BEPTHKANBHOH M TOPHIOHTANBHOW HATPY3OK
Van ¥ Vahp, kH/Mm, Ha TpyGonpoBOnE! OT PABHOMEPHO pachpe/iclieHHOR HATPY3KU UHTCH-
CHBHOCTRK Vgp, KH/M? | oRpepensiorcs no popmynam:

Ven=van9e® a9
Votin=Vande N - (20)

HOna vonyueHus pacueTHRIX HATPY30K HOPMATWBHBIE HATPY3KH YMHOXAWOTCH Ha
KOQOUIMEHT HafleXXHOCTH MO HATpY3Ke: Yf = 1,4 — AN BepTHKANBHOTO JaBJICHHA;
Y =1 — mnd ropu3soHTANBHOTO N3BICHHS.

Tab6bnuna 6
Fred, m HopmaTtusHoe paBHOMEPHO paclipefie/ieHHOe JaBleHue
Vy, kHfM? , ipu dg, M
0.1 ] 03 [ os 0,7 09 |11 >13
Konecnan narpysxa HK-80

0,5 136 128,7 122,8 116,6 110,5 1049 101
0,75 106,7 101,9 97,4 93,8 90 87,9 85,1
1 79,8 75,9 73,3 71,1 69,2 68,5 68,1
1,25 56,4 55,2 54,3 53,1 52 51,6 51,4
1,5 35,4 35.3 35,2 35,1 35 34,9 34,8
1,75 30,9 30,9 30,8 30,7 30,6 30,5 304
2 26,5 26,5 26,4 26,4 26,3 26,2 26,1 ,
2,25 24
2,5 22,5
2,75 21
3 19,6
3,25 18,3
3,5 17,1
3,75 15,8
4 14,7
4,25 13,7
4.5 12,7
4,75 11,9

N
o0



ITpodonxncenue taba. 6

w

wn

wn

Rped, M HopMartusHoe pa ) pacnp e fa
Vs KH7M’ , Tip¥t dg, M
0,1 ] 0,3 ] 05 I 0,7 I 0.9 J Lt | 313
5 11,1
5,25 10,3
55 9,61
5,75 9
6 8,43
6,25 7,84
6,5 7,35
6,75 6,86
7 6,37
7,25 6,08
7,5 5,59
71,75 5,29
8 5,1
T'ycennunas narpyska HI-60
0,6 9,8 59,8 58,8 56,9 54,9 52 49
0,75 4,1 44,1 43,3 42,7 41,7 40,9 40,2
1 35,3 353 3438 345 344 343 343
sl
1,25 29,8
15 254
1,75 21,7
2 18,7
2,25 17,6
2,5 16,5
2,75 15,5
3 145
3,25 137
3,5 12,9
3,75 12,2
4 1
4,25 1
45
4,7
5
5,2,
5,5
5,7
6
6,5
7
1,5

ARANRNNN0I00 O N WA U =00 - O O
WA W= O\ PP 00 B
-0 001 N Lh W

ABromo GuibHas Harpy3ka H-30

111,1 102,7 92,9 82,9 76,8 70,3
56,4 53,1 49,8 46,2 42,5 39,2
29,9 29,2 28,2 27,2 25,9 24,5
21,5 21,3 20,4 20 19,4 19,2
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ITpodoawenue raba. 6
hred, M HopmaTuBHOe paBHOMEPHO pacnlpeneneHHoe NaBicHue
Vi, xH/M?, npu dg, M

§,L_J T3 [ o5 [ 07 ]_—E,{ [ 11 >3

.5 16,3 16,3 1 15,9 159 15,9 15,9
5 14,5 14,5 14

16

7 14
13 13 12, 12,6 12,6 12,4 12,2

2 11

10

8

5 11,8 11,8 6 11,5 11,3 11,1 10,9
10,5 4 10,2 10,1 9,9 9,71
43 8,34 8,24 8,14 8,04 ,
N
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TaGnunua 7

hyom Iins narp Ipy3KH K-14| A, ™ s Harpyaxm K- 14
vy, kH/M vy, KH/M

1 74,3 4 41

1,25 69,6 4,25 39,6

1.5 65,5 4,5 38,2

1,75 61,8 4,75 36,9

2 58,4 5 35,7
2,25 55,5 5,25 345

2,5 53 5.5 33,7
2,75 50,4 5,75 32,7

3 48,2 6 31,6

3,25 46,1 6,25 30,8

3,5 44,3 6,5 30

3,75 42, 4 6,75 29

HOPMATHUBHLIE M PACUETHBIE HATPY3KH
OT COBCTBEHHOTO BECA TPYB U BECA
TPAHCIIOPTUPYEMOW XU IIKOCTU

PaBHOZefticTBYOIas HOPMATHBHON BepTUKANBHON HArpysxku G, KH/M, oT cob6er
BeHHOTO Beca TpyOGoIpoBojia olpefienseTcs no gopmyne

Gmn=1r7mnt(di+de//2 , Q2n

roe = 3,14; dj; dp; t — COOTBETCTBEHHO BHYTpeHHMN M HapyxHsIfi AMaMeTpEl TPyGo-
NPOBOJA ¥ TONMHA CICHKH, M; Ypp — HOPMATHBHOE 3HAucHUE YNIENBHOTO Beca Mate-
puana tpy6onposona, KH/m®,

Jins nionydyennsd pacdeTHoll Harpy3Ku HOpMAaTHBHaA Harpy3ka ymHoOxaeTcs Ha Koad-
(HUUeHT HaeXXHOCTH N0 HATPY3Ke = L1

PaBHopelicTBy®OlIasE HOPMAaTHUBHOM BePTHKANEHOM HATpPYy3Kku Vi, KH/M, OT Beca
TPAHCTIOPTUPYEMOH KKIKOCTH ONipefensgeTcd no Gopmyne

=_" 2 22
Vin T4 Yon %

roe ’7g)n — HOpMaTHBHOe 3HAaUeHue yIeNbHOr0 Beca XWIKOCTH, IPHHUMAaeMOe PaBHBIM,
KH/M®: mns npecHoit Bomst — 9,8; mns Mopcko#t Bopst — 10,1; mns croyHoft xuaKo-
CTH — 10 45 mis nynsne — 14,7,

OIIOPHLIE PEAKLIVMH 1 OKBUBAJIEHTHGIE IIPUBEJAEHHBIE HATPY3KH

Hanpapnienue oNMopHBIX Peakuuit TpyGonpoBoHa, yKIA[sIBAEMOTO Ha FPYHTOBOE OC-
HOBaHMe, NPUHUMaeTCs BepTUKANBHBIM, a paclpefielieHye — paBHOMEPHLIM IIo Beeit 1uu-
PUHe OMOpPHO} MOBEPXHOCTH, OIIpejiesIsieMOoil YyITIoM oxBarta 1pyGonpoBosa.

HopMaTuBHas MHTEHCHBHOCTB ONMOPHON peakUMH OCHOBaHUA TpyGoNpoBopa ompepe-
JsAeTco Mo dopmyne

(23)
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(Ilpu yxknanke TpyGonpoBopa Ha MIOCKOe TPYHTOBOe OCHOBaHMe NpHHMMaeTca 2 =
=309).

Hampasnehue onOpHbIN peaknuli TpyGonpoBona, yKiagsBaeMoro Ha 6eToOHHBINR pyH-
HaMeHT, IPUHUMAETCH HOPMAJIBHBIM K IOBePXHOCTH TPyGONpOBOIA, a pacnpele/icHue —
PaBHOMEPHEIM IO Beelf MOBEPXHOCTH KACAHUA,

Pacuer Tpy6oIpoBOOOB CleyeT BECTH IO NMpPHBEACHHBIM Harpy3KaM, ONpeaensieMbiM
1o popmyJe

Fg=Z(G+V)nB, 4)

roe Freg; 2(G + V) — pacuerHasl NpUBeleHHas BHENTHSA HATPYIKA U COOTBETCTBEHHO.
paBHOAeHCTBYIOLIIas pacyeTHON RePTHKAJNBHON Harpy3KH, ONpeienicHHad A BCeX YUu-
TRIBAEMBIX B pacueTe BUOOB HATpy3KH, KH/M; 8- Ko2b(UINeHT IpUBelleHus, cM. Tabm.
8; - xoa(pxgmmem GoxoBoro gaBnenus, IpuHuUMaeMslit fio Tab. 5.

IpuBerieHHEaA BHEUIHAS HATPYy3Ka — 3TO MHHElNHEIe, BEPTUKAIbHBIE HATPY3KH, IPHIIO-
KeHHBIE BIOJIb BepXHeH M HibkHel oOpasynolinx nunuHgpa TpyGsl 10 HATIPABACHHUIO K e
OCH U 9KBHBAJIeHTHBIC 110 MAKCAMAJIBHOMY H3rubaomiemy MOMEHTY AelcTBuio daKTHye-
CKHX Harpy3okK.

TaGnunag
" Crocob ;;n;;n_r;;g B -1 Koaq;bmmeﬂr npusenenus B
LIS HATPY30K OT

IaBJTeRU CcOGCTBEHHOTO
fPYyHTA M Beca TpyGo-
BPEMEHHBIX | IIPOBOMAA U
Harpys3ox TPAHCIIOPTHPY-
€MOro MponyKTa
Ha miockoe rpyHTOBO € OCHOBaHKE C TOOGHBKOMH 0,75 0,60

3aChINKHU MO KPyTHLie TPyOsl

Ha rpynToBO€ crpo¢wIMpoBaHHOE OCHOBAHME C YTIIOM

oxBaTa TpyOhI:
2a=1750 0,55 0,37
2a=90° 0,50 0,32
20=1200 045 0,25
Ha >cente306eToHHEI! yHIaMEHT ¢ YITIOM 0XBaTa 0,35 0,20
Tpy6rI 2@ = 1200

ITPHITOXEHHE 4
ITPUMEP PACUETA
1. Hcxopmsie yenoBus

Bri6GpaTs mMapKy, TpyINy M KaTerOpHIo CTAJH K OIpeAesIUTh TOMHMHY CTEHKH CTalik
Horo Boposoma d 900 mm (d = 0,92 M) Wis cileoyoOLMX YCTOBHHE CTpOHTENLCTBA U
3KCNlyaTaliMy: pacyeTHOe BHyTpeHHee OaBiieHyue — p = 2,5 MIla; rnyGuna 3anoxeHus
(o Bepxa Tpy6) — /=3 M; HO CTeNeHH OTBETCTBEHHOCTH BOJIOBOJI, OTHOCHTCH K 1 Kitac-
cy; NpOKNafKa B TpaHiliee ¢ 0OTKocamu 1 : 1,5 ¢ umpunoit no muy 1,4 m, Ha nnocKom
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TPYHTOBOM OCHOBaHHM C HOPMAJIBHOM CTeNeHBIO YNNIOTHEHMA IPYHTOB 3aCLUTKH; TpYH-
TEI — NeCKH TpapefiHeTLie cpegpelt kpynHocTH (T'2-1) ¢ HOpMaTHBHEIM yaelIBHEIM BECOM
Y = 16,7 kH/M® u mosynem pedopmanum E =7 MIIa; pacueTHas TPAHCIIOPTHASA HATPY3-
Ka — HI'-60; pacueTHast teMnepaTypa HapyXXHOTO BO3Xyxa B paitoHe CTpOMTENbLCTBA —
mutyc 180C; Ha BOfOBO/iE YCTAHOBIICHA MPOTHBOBAKYYMHAS apMaTypa,

2. Pacuer no hopmymam
Onpedenenue enewnux nazpy3ox (pacuer no npuna. 3)

PacyeTHasn HpUBefcHHas BHEIMAA Harpy3Ka OT JaBJICHHA I'PYHTa B TpaHiuee onpenenger
¢l MEHBIIMM 3HaueHHeM U3 NBYX dhopmyi:

F=yy,hboyyng,
F=y Y, hd,anB .

Bri6op opmyIisl Ipou3BoAMM cpaBHeHUEM 3HAUCHHUH
bey ll/ H de @ ,

The
b=14+2-15-092=4,16 m;

a; =0,934 (mo 1a6n. 3 pna b /bm =3/8,31=0,36) ;

B=0,125 E=0,125-7=0,875 MHa ;
K=1;

B,=2-E, | (1- 7% t3/d:=2~21~ 10*/(1-03% -2/092% =

=593.10% 3
ToncunThiBaem 3HayeHus By ¥ 3aTeM Y [1s PA3THYHBLIX TOJIIMH CTEHOK:
mat =10 mm (0,01 m) — B =0,593 MIIa,

{=9mm ~ By =0,432 MITa,

t=8 mMm — B¢ =0,303 MIla,

t=7mm — B =0,203 MIIa,

t =6 mm (0,006 M) ~ By =0,128 Mila,

V,=10=0,088;
¥, =g=0,047;
Vp=g=002.
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Tak Kax Bce 3Havenus Y mensie dg /b =0,92 / 4,6 =0,221 npunnmaem ¥ =0,221,
Tak Kak By <B, 0 0 = 1,
Omnpenengem

bay Yy=4,16-0,934.0,221=0,86 ;
a de =1.0,92=0,92 .
Tak xax b @y Y <0y de, To pacuer Benem no meppoft GopmyIie, VI KOTOpPOL: "=

=1,15; W, =16,7 MIla; 1=0,95 (1abn. 5 pna I'>1); $=0,75 (rabn. 8 pnis MMOCKOro
OCHOBaHMS) .

F=115-16,7-3-4,16- 0,934 - 0,221 - 0,95 - 0,75 =35,25 xkH/m .
PacueTHylo HpHBefieHHYI0 HarpyskKy OT BpemeHHoM Harpysxkum HI-60 onpenensem mo
dopmyne

F=yv, d ponnf,
The

'yf‘—"l HE 14,5 xH/Mm (moTabn. 6 mnx A =3 m); u=1.

F=1.145-092-1-1-095-0,75=9,5 xH/m .

Hazpy3xa or geca rpancnoprupyemoii wudrxocru
PacueTHyI0 NpuBeAECHHYIO HATPY3KY OT Beca »MINKOCTH OfipefelisieM no ¢opmyie:

F=0,7851%,, 4,18,

e
g=0,6

F=0,785-9,8-0,9%-0,95-0,6 =3,55 xH/m .

Harpyaky OT coGCTBEHHOro Beca CTANIBHEIX TPYG MOXHO He YYUTEIBATD, CymMapHas
NpHBEfcHHAA BHEIHASA Harpyska (¢ yuerom Koad¢mineHTOB cOYCcTAHHA)

F.q =% F=3525+9,50-0,9+3,55-0,95=47,15 xH/™m .

Onpedenenue MapKu, 2pynnbl U KaTe2opuu CTau
(no paszd. 2 Moco6us)

Cornacto 1. 2.2 u 1abn, 1 Nocobus npn pacueTHo# TemmepaType mO MuHyc 200C
Tp¥ TOJMIKHe CTeHKH He Gonee 10 MM clledyeT HpUMEHATH TpyObl M3 NONYCHOKOMHOMN
crann (BCr2nc2, BCr3nc2) W u3 HH3KONerupoBaHHoH cranu. Cranu rpymis: B ¢ HOpMu-
POBaHHBIMH MEXaHHUECKMMH CBOUCTBAMH M XMMHYECKHM COCTABOM, KaK YK23aHO B
m. 2.2, Tlocobug, KakK pa3 # peKOMEHOYITCS NPEHMYyLUECTBEHHO A TpYGOmpOBOIOB
1-ro Kmacca Mo cTeneHu OTBETCTBEHHOCTH,

TpyGe1 u3 cranu rpynmst B usrotoBnsoTes Kax no I'OCT 869674, Tak u no I'OCT
10706—76. Kateropuu craneft 2 wim 3 mgna 1py6 no TOCT 8696—-74 u 1-4 mns Tpy6
o 'OCT 10706-76.
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s pansHeIMX pacyeToB NpuHHUMaen cTand BCr3nc2 u 17TC.

Onpedenenue pacueTHvix cCONpoTUSAeHUll cranell
(no pa3d. 3 locobusn)

Tak Kak NpUHATH CTAJH ¢ HOPMHPYEMEIMA MEXaHWYIECKHMH CBOKCTBAMM, TO BeSIAMH-
Hy pacyeTHOTO CONpPOTHBIIEHHS MaTepnana Tpy0 olipenensem o ¢popmysie

R, = Bom .
Y o1
HopMaTHBHbIe CONpPOTHBNEHUA mns ctayk BCT3nmc2 — Ry, = 245 Mlla, gia HU3KO-
serupoBanHol ctayik THia 171°C npy TonmuHe CTEHOK A0 9 MM — Ry,, =343 MIla,
PacueTHnie conpoTuBneHus misa cranu BCr3nc2 — Ry = 223 Mlla, gns cTanu TMIA
177C ~ Ry, =312 MIla.

Onpedenerue Toaugunsl crenxu (no paso. 4 llocobus)

Pacuer HaNpOYHOCTH OT BO3LEHCTBHS BHELTHAX HaTpy30K. TONIIMHA CTEeHKH, B MM,
onpenenserca no gopmye

tl:\/Fred d, 0
0,00105 R, - m ’

rae Freg = 47,15 xHfm; de = 0,92 Mm; m =0,9 (nns 1-ro knacca 1o CTeNeHH OTBETCTBEH-
HOCTH) .
Takpm oGpazoM

/47,15-0,92 /
1= Y =
R

0,00105 - Ry - 0,9 y

Tax Kax 3HaueHHe TONMIIMHLI CTEHKA BXOOWT K&K B JleBylo, TaK u B npaBy® (¢)
yacTH (GOPMYIIEL, TO ONpefiefieHHe pacueTHOR TOMNMEL! CTEHKH MOXeT GRITh NpoU3Befie-
HO ToNBKO Meroiom mopGopa. HeoGxomimMo, 3apmaBasgch pasjiiMMHEIMHM 3HAYEHUAMH |
INg onpenelieHAs J, BEMUCIHTE 3HaUeHHe 14 IO ero COBHaAeHYs C 7,

¢=(0,1-B+B) {(1L,1-B+8B)
(3Havenus B u By nomcuutane: B 1. 2.1).

¢ = 10= (0,1-0,875+0,593) / (1,1- 0,875 +0,593) =0,437;
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Ina cranmu BCr3nc2

/v
t; =214,1/——— = 14,34/ 0;
1 223

$=10->¢, =14,34/0,437=9,46 <10,
t=9 ¢;=875<9,

t=8 £,=7,95~8,

YpossiersopgeT £ =8 mm,
Insa crama tTuma 170°C

7]
t,=214,1v - =121/,
1 312 ¢

t=T7->t; =12,14/0,249=6,03<7,

t=6->t; =5,38<6.

YnoBaeTsopser 1 <6 MM.
Pacuer Ha pedopmanuio OT BO3fedcTBHS BHEUIHHX HATPY30K. OnpepelsdemM MUHU-
MAJIBEHO OTIY CTHMYIO TOTILIMHY CTEHKH (He3aBUCHMO OT MapKH crayM) no ¢popmyrie

3
t2=147V10-F 4 doo 0,

3 3
ty =1,47+/10- 47,15 - 0,922 - =10,77¢,

3
nput =17, t, =10,774/0,249=6,77 <17,

t=6, t, =6,28>6.

Tipu pacyeTe Ha neopManuio £ 2 7 MM,
Pacuer Ha BHYTpeHHee MaBICHHe NP OTCYTCTBHM BHEUIHEH HATPY3KH MPOU3BOAUM MO
dopmyne

roe
p =2,5 MIla, m =0.,9.

Hna cranu BCr3nc2
t3 =500-2,5-0,92/ (0,9 223 +2,5) =5,6 mm.
Jns cramu tama 170C

t3 =4 MM,
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IlonyyeHHEIe 3HaUCHUA MEHbILE, YeM 110 NPeILIAYILNM pacyeTaM.,
HonmomHuTensHO TIpoBepsieM TpyGy ¢ MHHHMANBHON TONMUIMHON cTeHKM £ = 7 MM Ha
ycToliunsocTh Ho popmyie

Fred/deeB<1’2vBBt s
Fred/ lOOOdeﬂ=47,15 / 1000 - 0,92 - 0,75 = 0,069,

1,2v/B-B,=1,2 0,203 - 0,875 =0,506 .

YcnoBue ycroityuBOCTH YAOBIETBOpSETCH.
OkxoHyaTeNIBHO NPpHHHMAaeM TpYOLI @ 920x8 mm u3 cramu BC13nc2 (mo pacueTy Ha
npourocts) uiH J920x7 MM u3 cTamu Thma 17TC (o pacueTy Ha Aechopmaumio) .

3. Pacuer no Ta0bnunam u rpapHKam

PacueT BHEIIHHX HATPY30K He NpoU3BOaMTCA. ONpeaesieHUe MapoK, IpyIN H KaTero-
pHit cranme# ¥ MX pacyeTHBIX COMpPOTHBIEHUH NMPOM3BOOMTCH TAK K&, KAK ¥ NpH pacyeTe
no ¢opMynaM ¢ TeM xe pesynsraroM BCr3me2 ¢ Ry = 223 MlIla mu 17TC ¢ Ry =
=312 MIla.

Onpepenedye TONIKH CTEHOK IIPH pacdeTe Ha NPOYHOCTH, AeOpMaluio U ycToHyu-

BOCTE IO, BO3/IeHCTBHEM BHELIHHX HaTrpy30K NpOH3BOAUM IO TaGnuuam pasp,. 6 Iloco-
6us.
Iina sapaHHbIX yonoBui: de = 920 mMm; TpyHT 3acemiku — I'3-1; 1 knacc no crenexu o1-
BEeTCTBEHHOCTH; YKaaKa Tpy6 Ha INIOCKOEe OCHOBaHMe ¢ HOPMANIBHON CTENEHBIO YIUIOT-
HEHMS TPYHTOB 3aCHHIKM; COOTHOMIeHHS MeXHY t; Ry; h npuHumaeM no Tabi. 6 (de =
=920; T'3-1).

ITo a3Toit Tabnuue HaxoguM, uTo NipH # =3 M: t =8 MM 1A CTajy ¢ Ry =223 Mila
(10 uHTeprmONANMK), =7 MM YIS CTAIH C Ry =312 MIla (310# TONLUIMHE YOOBIETBO-
pAOT TPYOHI ¢ Ry = 250 MIla; 3T0 MOKA3mIBaeT, yTO MOAGOP MPOU3BOAMTCA HO PAcUeTy
Ha pedpopmauuio) .

OnpefienicHue TONIUMH CTeHOK NpH pacueTe Ha BHyTpeHHee AABIIeHHe HNpPOU3BOIMM
o rpaduKky pasg. 5 [locoGus.

Ha rpaduke npoBomum TropH3oHTans p = 2,5 g0 nepeceyeHus ¢ Ipamolt d, = 920 u
3Ty TOYKY CHOCHM BHH3 Ha WIKany Ry, Ifie ¥ oflpenendem (¢ OKpyrfieHueM B GOMLIIYIo
cropory nmo 0,5 Mm) : Wis cramm c Ry =223 MIla — £t = 5,5 mm, O1d crany ¢ Ry =
=312 Mlla — t =4 MM,

Taxum o6pazom, Ge3 NpoBeIeHHA pacyeTa MONyYEHBI Te X& Pe3yIILTaTH, YTO U B 1L, 2
@ 920x8 mm ¥3 crams BCr3nc2 win B 920x7 mm u3 cramy Tima 17T°C.

4. BeBonn

Ins paccMOTpeHHOTO TpUMepa OYEBHMIHO, YTO MpUMeHEHHe HU3KOJIETHPOBaHHOH CTa-
i He paer Gommioro addexra, N03TOMY B IpOeKTe LeNecoOGPasHO NMPHHATH TPY6Y
¢ 920x8 MM n3 cramm BCr3nc2,

PacueTs! TOJIUIMH CTEHOK MO (HOPMYJIaM M MX IoAGOp MO TaGnmuamM K rpaduKamM Jan
ONMHAKOBLIE PE3YILTaThl, TAK KaK B pacCCMOTPEHHOM Cllyyae 3aJAHHLIE YCTIOBHS (BK/IIO-
Yasi YKNagKy TpyG B TpaHiieio ¢ OTKOCAMH) COBNIANM C NPHHATHIMM IIpH pa3paboTke
Tabnuy, (cM. 1L 1.5 Tlocobus).
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Ecng 1pyGonpoBol, YKIaABaeTCA B Y3KYIO TPaHUIEw, TO pacyeT 1o Tabmuuam mo-
eT JJATh 3aBBUIEHHEIe pesynbTaTel. B 3TOM ciyuae o6a3aTeneH MHIMBHAYANLREI pacyeT
o dgopmyiam,

5. Pacuer no opMynam mia y3Koi TpaHmeH

Pacuer no opmynam A1 HCXOOHLIX YCTIOBHIl, OTOBOPEHHLIX B II. 1, 3a UCKIOYCHHEM
TIPOKMIAAKY B TpaHilee C KpelNIeHUAMH (C BepTHKANBHBIMH CTeHKAMM)IHPUHOH b=
= bm =2mMm.

Pacuer NPOU3BOJIUM C HCTIONE30B2HHEM pPe3YIILTATOBR 110 I, 2.

Haepy3ska or daéaenus 2pyHra

Jlna sriGopa pacyeTHolt GOpMYbi CPABHHRAEM HPOKIBEACHHN:

bal w u deaz
e 3
b=2m; @;=0,787 nns h/bm= -—-2--=l,5 uI'>l,

¥, =10=0224,
Tak xak
VU= 10<d,/b=092/2=046,
a 3nayenua Y wis t <10 MM mersilie Yy = |, NpAAAMAEM
¥=0,46
bay Y=2-0,787 - 0,46 =0,724

Bd,=1 c0,92>b0y ¢ .
Pacuer Begem no gpopmyite
F=yey, h (bay Y) 1B=1,15-16,7-3-0,724- 0,95 0,75 =29,72 xH/m .

Harpysxu ot HI-60 u Beca TpanCHOpTHpyeMoit »HIKOCTH NpuHUMaeM o 1, 2 F =

=9,50 kH/m, F = 3,55 xH/m.

CyMmaphas NpuBe[ieHHas BHeUIHsA HArpysKa (¢ y4eTom KO3(Q(UIMEHTOB cOYeTaHHN)
Fred =29,72 +9,50- 0,95 + 3,55 - 0,9 =41,6 xH/m,

BriGop mMapku, rpymibl i KATerOpHH CTallH M MX PacUeTHBIX CONPOTHBIICHHI NPOUIBe-
JEH B 1, 2,

Iina pacyera npuHimaem cTaib BCr3nc2 npu Ry, =223 Mila,

Onpedenenue ToauHbl CTERKU
Pacder Ha IPOYHOCTEL OT BO3ASHCTBIA BHEIIHUX HATPY30K:

F_.-d -
P A e 2 TN
0,00165 - & m
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t=8->t; =13,54/0,308 =7,46 <8,
t=17->=674<7,

t=6—rt; =596 =6.

YpoBnerBopser £; =6 MM.
PacyeT Ha neopManMIo OT BO3REHCTBHSA BHeILHUX HATPY3OK:

3 3
ty =1,47‘\/ 10 'Fred' d:- Pp=10,61y/¢p ,

3
t=7~>t,=10,614/0,249=6,68 <7,

t=6->t, =6,18>6.
YnoBieTBOpAET £y 27 MM,

Pacuer Ha BHyTpeHHee JABJIEHHE JAET MEHBINYI TONMHY CTCHKH, a YCIIOBHe yctolt-
UYHBOCTH 33aBe[IOMO y[OBJIeTBOpsAeTCH (oM, I 2),
Zna samannsix ycnonit npunuMaem TpyGy (J 920x7 mm u3 cranu BCr3nc2 (o pa-

CYETY Ha nedOopMalMIo) .
6. Bumson

Yioiagka TpyG B y3Kolf TpaHIuee NPHBeNa K CHIDKEHHIO TOJIIMHEI CTEHKH Ha 1 MM,
YTO [aeT SKOHOMHUIO cTaik 22,4 T Ha 1 KM Tpy6onpoBopa.
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