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TexHudeckHe yxasaHH4 MO NMPUMCHCHHIO raOHOHOB VIS YCHIICHHS
3CMJIZHOr'O MOJIOTHA pa3paboTaHbl Mo 3aKka3sy [lemapTaMeHTa ITyTH H COOpY-
xesit MIIC PO  xadenpoit "ITyms 1 myreBoe xoasifcreo” MockoBckoro
l'ocyxapcreennoro ynnsepcurera myreif coobmernns (MHUHTa) ¢ ucrions3o-
paHHeN Narepuanos 3A0 "Tabuonsr Maxxadeppu CHI™.

B VkaszaHusx NpHBOASTCE PEKOMCHAALMH NO cdepaM paifoHAaNb-
HOIrO NMPHMCHCHHS PAa3IHIHBIX rabHOHHBIX coopyXeHuil, BEIGOpy KOHCTPYK-
i, MPOCKTHPOBAHHMIO H PACYCTY NOUICP HBAIOMMX, YACPXHBAIONMX CO-
opyXxeHuil H YCTpPOHCTB NO 3AIIMTE OT PAa3NKIBOB.

Texsonorns paboT Mo CO3MAHMIO Pa3IHIHBIX aOHOHHBIX KOH-
crpykumif oTpaboTaHa H mpoBecpeHa Ha ONMBITHLIX o6bexTax Ha I'opbKoB-
cxoif u Cepepo-Kapka3sckoit xeneannix soporax cwianu [ICK "Ambxon" n
AO "HTMA KAIITHUTAJI"

Yxa3jaHuA NPCHHA3HAYCHBI /U NMPOCKTHPOBIIMKOB H paboTHHKOB
OpraHH3aIMif, 3aHSTHIX HA KaNMTANLHLIX paboTax no ycHIeHHIO H cTabu-
JIH3AUHH 3KCIUTYaTHPYENOIO 3eMJISHOIO NMOJMOTHA.
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BBEJAEHUE

Kak m3BecTHO, B HAcTOsImee Bpems TpaIMIMOHHBINH cnocobamm
YCHACHHS 3KCIUTYATHPYCMBIX XCJIC3HOAOPOXKHBIX HACRmICH H 3aATH OT '
Pa3MBIBOB 3eMIMHOrd moXoTHa sEnsrotcs ycrpoifctBo KoRTpbankeios H3 |
APCHHPYIOMHX IPYHTOB M TMOKPHITHA M3 GCTOHHBIX H XCIC30GCTOHHBIX
T (pexe KaMeHHbIC HaGpockn). )

Kotrrp6ankerst BecbMa HaJCKHLI, OMHAKO ITOT Cnocod ycuicHRx
obajaeT PIION HEAOCTATKOB, KOTOPHIC BEIHYRKIAIOT HPOCKTHPORIAKOB B ;.
COBPEMCHHBIX YCIOBHSX HCKATh ANBTCPHATHBHBIC pemesnd. OcaosHbN:
HOIOCTATKAMH SBJISIOTCE: pacxoj) Gonpmmix ofneMos RedeHTHEIX JpCHH-
PYIONHX IPYHTOB, 0TBOJI 3HATATE/ILHBIX IUIOmMAac KyILTYPHBIX 3ENCIb IO/
OCHOBaHMA KOHTpOaHKeTOB, HEOOXOMMMOCTD B PAJIe CIy9acs NCpeHOca pas-
JIIHBIX KOMMYHHKAIMI, HEBO3MOXHOCTL OCYIICCTBICHHS B  CTCCHCHHBIX
YCIIOBHSAX H ITIABHO¢ HCOGXOMMNOCTE YUTHHCHHS BOJOMPOITY CKHBIX TPY0.

3ammTeI 0T Pa3NbIBOB B BHIC IVIMTHEIX NOKPLITAN TpebyroT 3nava-
TeILHLIX PACXOAOB HOPOroro xeieioberoHa, ycrpolicTea CHCIHANLHRIX
NOAroToBOK MM ofpamHeix JHALTPOB, H BechbMa YS3BHNMLI OpPH BO3-
ncficreun BomHonpiaGos. Kamenneie HaGpocku Gonee HajekHE!, HO TAKKS

TpebyroT ycrpoiictsa ofpatabix GMILTPOB H TaKke ySBHMBI IPH YASpax
BOJIH.

B ToM 1 Ipyron ciydae anbTepHATHROM MOIYT CIYXHTH PA3EMIHEIC
raGHOHHBIC CTPYKTYPHI - COOPYXeHHS B YCTpolicTea H3 raGHoHOB H MaTpa-
coB Peno /1/. Vcnonmp3oanme 3THX KOHCIpyxumit spasercs Goiee 3xoHO-
MHYHBIM, & B pjic ciiydacs H 6olee HANCKHBIM CPEACTBOM, 9EN TPa IHITAOH-
Hele criocobel mo paxy mpuanH. Hanbonee BaxHabIc H3 HAX CIICAYIOMHE:

- BBICOKAS COMPOTHB/INCMOCTh HArPY3KaM, MPOYHOCTL 8PNHPYIOIHX
3JICMCHTOB H JIMUEBHIX rpaHeii; _

- KOppo3miiHas yCTONIMBOCTL X BO3ACHCTBHIO BOABI M armMocdep-
HBIX SBJICHHIA, )

- MPOHMIIAEMOCTH M MOPHCTOCTh KOHCTPYKIMii, KoTopas obecteds-
BaceT apelmpopanne oOpaTHONM 3a8CHINKH, 9TO HCKIIOYACT NONOIHATCILHbLIC
3aTPATHI HA YCTPOHCTBO JApeHaXa;

- rubxocTh, KoTopas Nno3pogeT rabuonHol CIPyKType NOrIomAaTh

~OCa/IKH TPYHTa 6¢3 paspymeHHA COOPYKCHHS;

- IPOCTOTA CTPOHTEILCTBA H NHHHMAaNbHEIC 00beMbl paboT mo nox-
rOTOBKE OCHOBAHHS (HeOGXOMMNMO MPOCTOC BHIPABHHBAHHC NNOBCPXHOCTH);

- HH3KHO 3KCILTYaTAIHOHHBIC PACXOIBI.

[aGHOHHBIC COOpPYXCHHA OTBCYAOT TpeGoBaHMIM 3Konorud. OHE
HC HPENATCTBYIOT POCTY PACTHTEILHOCTH H C TCHCHHEM BPEMCHH CTRHOBATCK
9acThi0 ecTecTBeHHOro naHmmadgra.

Moxa0 0OTMETHTS, 9TO B HacTosmmee BpeMs rabHOHHBIC KOHCTPYK-
e B Poccrm nepexasarot cBoe Bropoe poxaeane. Gupnoif "OPHYHHE
MAKKA®EPPH" yxe BomonneH ueansit psx pabor B Poccuit no coopyxe-
HHKO hojmopHeIX cTeH, Geperoykpervicnnit 1 Apyrux ycrpolicrs u3 rabuo-
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HoB (Geperoykperuiene CapaToBcKOro BOIOXpaHHIMIMA, oOIHIIOBKA KaHa-
na B Huxeropoackott o6nacm, ycrpoiicrso noanopHo#i cressi B r. Coun u
Ip.). ; _ .

IICK "Amxon" mo mpoekty MHHTa ocymectsiieno ycrpoticrso
apNorpyHTOBOH cTeHE! H3 rabHonOB Wy ycrnenns HackmH 1365 xu Iops-
KOBCKOH XelIe3HOMH JOopord.

Hacrosmpe Ykasanus paspaboranst 8 MUHTe a.T.h:, npod. Bu-
HorpanossiM B.B. (pykoBommrens Tembl), A.T.H., mpod. Sxosnesoit T.I.,
K.T.H., xou. Oponoscknn 0. K. (orBeTcTBeHHbLIN HCIIOMHATEIL), HEDKCHEpA-
nu Auncunosoit H.JL., Buaorpanosoif I'.A., 3aituessid A.A., MopryHenko
B.H.
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1. OBIIIME CBE}!)IE.%}I H ICI;IIHAClelOlﬂ(Al.IﬂOHHbIE

1.1. O6mue ceencHms

Pazmmassic rabHoHHbIC CIPYKTYPHI DPHMCHSIOTCA CBBOIIC CTa JICT B
obmacm cTaGRIM3ANMA IPYHTOBBIX COOPYKCHHI H 3aIHTHI OT IPO3HOH-
HBIX nporieccoB Moboro poja. AKKYMYIHPYS B cc6¢ MHHCPaILHBIC 98 CTHI
rpynTa rabuonHsic coopyxeHns nprobperaioT eme GoubTyio NpoIHOCTL B
CTAHOBATCA 9ACTHIO MPHPOIHOro NaHmmadra.

Bpems mommolf KOHCONMMAAIME KOHCTPYKIJAH B 38BHCHMOCTH OT
KIHMAT2 H THIIA COOPYXeHMSA cocTaBaseT or 1 xo 5 ner. [Tocne 3ascpmenns
mporiecca KOHCONMIAINHM raGHOHHOC COOpYyXeHHC NMpHOOpeTacT MAaKCH-
MAILHYIO YCTOMYHBOCTL H MOCKE 3TOr0 CPOK €ro CIyXOhl MPAKTHICCKH He-
OrpaHH4cH.

l'abnoHnbIC CTPYKTYPhl OTHOCATCH K KIacCy MOKHX coopymesmii:
OHH BOCIIPHHHNSIOT BO3MOXHBIC OCAJIKH IPYHTa, pealupys Ha 3T0 HEaHa-
9HuTeIbHbIME ~ mpornGamm. [Ipn aToM paspymenns camolt raGaosmol
CIPYKTYPhI HC MPOHCXOJHT M COOPYXCHHC NMPONO/UKACT BLIIONHATH CBOC
OCHOBHOE YHKIMOHANLHOC HAa3HAYCHHC.

[Topucras crpyxTypa rabroHa mpaaaeT raGROHHBIM KOHCTPYKITHIM
XOpomme ApcHAaXHbIC CBOICTBA, 8 BHICOKAS NPOHHIIACNOCTH 3AIMMINACT OT
BO3HHMKHOBCHMS TIHAPOCTATHYCCKMX HArpysok. MaomoucH Takxke paspuis
CBA3H IPYHTOBBIX H TIOBEPXHOCTHBIX BOJ, IIO3TONY NMPAKTHYCCKH HCKIIO98-
erca cydpdoans nox nogomeoli GeperoyKpaIHTENLHBIX COOPYKeHHis.

Beicoxme ppenaxsbie cBolictea raGHOHOB mo3BoNsIOT B Goib-
IIMHCTBC CJIy9acB CTPOHTHL MONNOPHBIC CTeHEI Ge3 COMyTCIBYIOMEIO 38-
CTCHHOI'O APEHAXA, 9TO yJemeBIseT KoHCTpyKkinno. Kpome Toro, Boompo-
HHI[AEMOCTL rabHOHOB CO3JACT HICANBHBIC YCIOBHS JUIS MOSR/ICHHY HA Ia-
6HoHAaX PACTHTEILHOCTH, HOMIMTLIBAL ¢ H CTHMYIHPYS €¢ POCT.

MHoroneramii onsIT MpHMcHCHAS rabHOHOB "OOH‘IHHE MAK-
KA®EPPHU" noka3ssiBacT, YT0 COOPYKCHHS H3 HHX OTHOCSTCH K Klaccy mo-
CTOSHHBIX, OHH GIArONPHATCIBYIOT CO BPEMCHEM BOCCTAHOBIICHHIO COCTOS-
HHS €CTCCTBCHHOI'O PABHOBCCHS B 30HC HX BO3BC/IcHHA, 6arofaps deMy Ha
COOpYXeHHE BO3NCHCTBYIOT HAIPY3IKH MCHBINHC, YeM T¢, Ha KOTOPhIC OHH
6BUIH pacCYHTAHLI ICPBOHAYANLHO,

Fabuonnbie CIPYKTYpsl 00GNANAIOT BRLICOKHNH 3KOIOIMYCCKHMH
caolicTeamMu.

Konctpyxiun u3 ra6uosop Goliee 3KOHOMHMHBI, 9CM TPANHIEOH-
HBIC JKECTKHE HIH MOMYXCCTKHE KOHCTPYKIMH: IKOHOMMS CPC/JICTB NPH NpH-
MeHeHMH raGuoHoB cocrasmger or 10 mo 50 % Ha omum mAHCHHED MCTp;
OHH TPeOYIOT MCHBLUIHX 3aTPAT Ha SKCILTYaTAITHIO H PEMOHT.

I'abHOHHBIC CTPYKTYPHI 09CHbL POCTH, IS HX COOPYXCHHS HE Tpe-
Oyercs xsamdenpposannas paGogas caia. O6bensl paboT No NOAroTOBKE
OCHOBAHHME MHHMMANLHLI (HCOGXONHMMO HPOCTO¢ BHIPARHHBAHHC MOBCPX-
HocH). He Hy»#bI JXONONMHMTENbHBIC 38TPATH! HA YCTPOMCTBO MpeHaXHBIX
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cucreN. He BEmBIBaIOT NpoblcM KIMMATHYCCKHE HIM CE3OHHBIC YCIOBHA,
rabHoOHbI MOI'YyT YCTAHABIMBATHECE KAaK B CYXOM MecTe, Tak H B Bojc. He
HYXHA CIeIHaibHag TCXHHKA, JOCTATOYHO OOBMHBIX CPCICTB CTPOHTCIL-
HOM IuIomamKH.

1.2. Knaccuduxaips o65beKTOB, YCHIHBACMBIX I'a OHOHHBIMM KOHCT-
PYKIHMSMM, H raGHOHHBIX CTPYKTYpP

Knaccudwixanms mpuMeHeans raGHOHHBIX CTPYKTYp NpHBECHA Ha
puc.l.1.

X 'abHOHHBIC CTPYKTYPhI MOXHO Pa3IcHTL Ha JBc 6obime rpymmis:

- CTPYKTYPH!, NOJUICPXHBAIONMC HIH YACPXHBAIOMHE OTKOCHI Ha-
chimecil WM HCYCTOHYMBAIC CKJIOHBI, HA KOTOPHIX Pa3MEINCHO 3EMISHOE IO-
JOTHO (NcpBas rpynma);

- CTPYKTYPbl, IPHMCHACMBIC VIS 38IHTEI OT PA3MBLIBOB OTKOCOB Ha-
cemcdf H HX OCHOBaHHIM, 3aIMTHI OTKOCOB OT 3PO3HH, 3aIIMTHI OeperoBbIX
YCTOCB MOCTOB H MOCTOBBIX OIOp, IS 38IIMTHI OT Pa3MbIBOB Geperor pex H
Mopckux 6cperos, BOIM3IM KOTOPLIX PA3NCINACTCE 3EMIILHOC MOJIOTHO (BTO-
pas rpynma).

Bce 3TH CTPYKTYphl, B OCHOBHOM, KOHCTPYHPYIOTCS H3 rabHoHOB
PAIMYHLIX THIIOB H MaTpacoB Peo. Mcnombiyerca Takke reoTekcTiilb M

JApyrHe MaTCpHANL] (CM. HHXE, IIaBY TPEThIO).
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KIACCHOUKALIUA MMPUMEHEHHA TABUOHHBIX CTPYKTVYP

[ Tabuounsie crpykTypst |

HeIM Teppanemen

r—i

[MoxnepxuBaronnse 1 yacp K- 3anpaTsI OT PA3NGIBOB
BAIOMIHE COOPY)XCHHA
Yceunenue Hacoiel rabu- 3amMTHl OTKOCOB Hachmiel
OHHBIMH IO/ H Geperos cHCTCMANH H3 ra-
— —
CICHAMH - GHOHOB H NATPACOB Pgno
H Yeunenne Hacsmel crexa- | | 3anprmet o1xocoB Hackuel
Mu cicTeMbl Teppanem OT IPOIUH
Yeunenne Hachmett 3eme- 3amuETsl GeperoBLIX yCTOCB

MOCTOB rabHOHAMH H NaTpa-
camu Pesio

Puc. 1.1

[Monaepxanue HecTaGHIb- 3anHTEl MOCTOBBIX OTIOP
|_| HBIX CK/IOHOB rabHOHHBI- [
MH CIPYKTYpaMH
| [Beperoyxperuncime cucre-
manu Teppanan
|_| Mopaaae 6eperoyxperuie-
HHA
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2. COEPBI PAIIMOHAJBHOI'O IIPHMEHEHUSA
TFABHOHHBIX CTPYKTYP

2.1. CpykTypHas cxéna cfecp pamHoOHANLHOTO NMpHMEHEHHd rabu-
OHHBIX CTPYKTYP

Pazmaansic rabHoHHBIC CTPYKTYPhI MOIYT MPHMCHATHLCA KAK pelne-
HHd, aJbTCPHATHBHBIC KOHTPOAHKCTAM H3 JAPCHHPYIOMEI 0 IPYHTA, YCTPOii-
CTBO KOTOPHIX, KaK IPABKIO, TPeOyeT YIIHHCHHS BOXONPOITYCKHBIX TPY6, a
TAKHKC 3AIMTAM B3 OCTOHHBIX H XKCAC300CTOHHBIX TUIHT H KAMCHHBIX HA-
6pocok. _

Ha puc. 2.1 npeacTapineHa CTPYKTYpHas cXeMa cdep panuoHaILHO-
ro NpHMCHCHHS rabHOHHBIX COOpYXeHHHM, I/Ic MPHBOAITCE OCHOBHEIC MpH-
YHMHEI, 110 KOTOPLIM B TOM HIIH HMHOM CIy9ac Henecoobpa3so HCIonb3oBaTh
raCHOHHBIC CTPYKTYPHI.

2.2, YxaszaHus N0 HCIIONb30BAHHIO CTPYKTYPHOMH CXeNBI

Ipa BEIGope panecHns, ATLTCPHATHBHOrO YcTpoiicTBy KOoHTpOaHKe-
TA ¥UIH 38I0HT OT PA3NBIBOB B BH/IC GOTOHHBIX HIIH )KC/IC306CTOHHBIX TUIHT H
KaMcHHBIX Habpocok, HeoOxomuMO o0paTHMTLCE K CIPYKTYpHOH cxeme

uc.2.1.
o OcCHOBHEIM  NPHOPHTCTOM  PACCMOTPCHHE  ANLTCPHATHBHOIO
KOHTpOaHKCeTY pelcHHA B BHIAC NPHMCHCHHS raGHOHHBIX CTCH HIH CTCH
cucrensl Teppanem (cuM. puc.l.1) sBaserca HenenecooOpa3sHOCTS YAIMHCHHS
BoompoIyckHoit Tpy6sl. MckmounTebHBIM MPHOPHTCTOM SBISIOTCH CTEC-
HCHHBIC YCJIOBHA, PH KOTOPLIX BO3BC/ACHHC KOHTpOaHKeTa BooOme HEBO3-
MOXHO.

B paie cryqacs npH coopyXeHHH KOHTpOaHKeTOB Tpebyerca BLIHOC
HAa 3HAYHTEALHOM MPOTIHKCHHH PA3IHYHBIX KOMMYHHMKalil (kabGemeif, mi-
HHIi CB3H, 2JICKTponcpeaad | Ip.), 9T0 JACNACT ITOT BAPHAHT YCHIICHHS He-
KOHKYPCHTOCIIOCOOHBIM JaXe B TOM CIY9ac, eCIH KOHTPOAHKET C YUIHHCHM-
eN TpyObl H rabHoHHAaL CTCHA 3KOHONHYICCKH PABHOLICHHEI.

B ocTalbHBIX Cydasx IPHHSTHC IMPOCKTHOIO PCMICHHS OCHOBHIBA-
cTCH HCKIIOYHTCILHO HA 3KOHONHYCCKOH nenecoobpasHocTH.

Ilpa OpHHATHH NMPOCKTHOIrO PCINCHHE 4 3AMIMTH OT PA3NBIBOB
OCHOBHYIO PpOJIb HIPACT 3KOHOMHYCCKas NenecoobpasHocts. OnHaxo, ecim
Tpebyercs B o6maTeabHOM nopake obecneaHTs OTCYTCTBHC HEpaBHOMEP-
HBIX OCAJOK OCHOBAaHMI WUIH pa3MbIBOB OCHOBaHMIf, a TaKKe yCTpolcrBo
CHOXHBIX O6paTHRIX HUILTPOB, MPEMNIOYTCHHE CICAYET OTAATH I'a OHOHHEIM
CIPYKTYypau.
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CO®EPA PALIMOHAJIBHOI'O NMPUMEHEHNWA F'ABHOHHBIX

TaM

CTPYKTYP
| Tabuomubic |
ANbTepHaTHBSE KOHTpGaHKe- AJLTCPHATHBA IUIHTAM H KaNCH-

HbIM HabpockaM

-

HeobxomMocTs 3K0HO-

MHH IpCHHPYIOUX IPyH-
TOB

K

CrecHeHHbIe YCIOBHR
(MpoMBINUICHHAS H IPaX-
JIAHCKas 3acTpolixa)

Heobxommocts nepesoca
Pa3THIHBIX KOMMYHHKA-
il

Henenecoobpassocts ya-
NHHCHHS BOJXONPOITYCK-
HBIX TpY0

|| My ruromajieli KyabTyp-

HeobxomiMocTs 3K0HO-

HBIX 3CMCIb

Bo3moxHas HepaBHOMEp-
HOCTH OCRJIOK OCHOBaHHIt

s

Sxonormyeckue Tpebopa-
HHS

OxoHOMHYCCKaS [en1eco06-
4 Pa3sHOCTh

Tpymaocma ycrpolicrsa mox-
roroBokK H o6paTHbIX deun-
TpoB

TpymocTi yctpoiicrsa 3a-
|| merr oz Boxoit

BoaMoxuHbIc HCpABHONMCPHBIC
oca K oCHOBaHHM

Okonorudeckue TpeboBaHAL

Puc. 2.1
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3. XAPAKTEPHCTHKA T'ABHOHHBIX KOHCTP YKLIUIA
(CTPYKTYP)

3.1. Koncrpyxipm rabuonos _
Konctpykmusno rabuon npecrapiser U3 ce6s MpoBoNogHEIi 0CTOB

sanoiHeHHs xaMueM. ITo dopme ocTosa rabuoHs! xenarcs Ha KopobaaTeie

(puc.3.1) u wanmEapIacckue (puc.3.2).

KOPOBYATBHIE FABHOHBI

-1.00 M

0.

o
A}

:
:

i.:.!‘n.-

0.17-0.30

a - rabuons! 6¢3 muagparme!
6 - rabrons! ¢ uadparmoii
B - MaTpacsl Pexo

Puc. 3.1
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HAJIWMHAPUYECKHE T'ABHMOHBI

Puc. 3.2

Kopo6uatsic raGuoHs! - 370 SIMKH OPANMOYroNbHEIC (GPOPMEI C OT-
KHIHBIMH KPbIIKAMH, H3OTOBJICHHBINE H3 MCTAUTHICCKOM OLIMHKOBAHHON
CCTKH , HMCIOMClf MEeCTUIPAHHBIC 3BCHBbA ¢ ABOMHBIM KpyucHnen (pHc.3.3).
SomMKH  3aNONHAIOTCA KAMHEM, KPHIIIKA 3aKphIBACTCE H MPHKPEIUIICTCE K
CTCHKAM NPOBOJNIOKOM. B 3aBHCHMOCTH OT BHICOTHI SIHKa KopoGaaTsic ra-
OGHOHBI MoOJpa3fCHAXOTCH HA Bbicokme (Beicora oT 0,5 mo 1,0 M) H HEIKH
(8eicora ot 0,17 mo 0,30 M - MaTpack Pexio). :

l'abromsI MOryT GBITH pa3jie/IcHbl Ha SCHIGH OCPCACTBOM BBC/ICHHS
madparM, KOTOphIC CIIYXAT JUId YIPOYHCHHS KOHCTPYKIEH H ofnerdeHns
paboT no ycrpolicTBy M SKCIUTyaTalHH rabHoHHBIX coopyxecamii. [luagpar-
MBI HMCIOT TAKHC JKC XAPAKTCPHCTHKH, YTO H CCTKa, H3 KOTOpol COCTOHT
rabuon. OHM KpensrTcs K paMe ocHoBaHHS rabuonos ¢ maro™ 1,0 M BO Bpe-
M H3rOTOBJICHHA MX Ha IPENPHATHE.

Cnamduxammn kopo6uatsix rabHonop npuseacanl B [Ipanoxe-
i | (a6 I1.1.1- I1.1.3).

13
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LwmHapHgecke rabHoHbI HMEIOT MPOBOIOYHLLA OCTOB B BHUJIE LiM-
JIMHApPA, KOTOPBIlf COCTOHT H3 CIMHOIO PYJIOHA CCTKH, OTKPBITOrO ¢ OJHOH
cropoHsl (MemxooGpa3Heit rabuon) wm BIoab oxHoro 6oka. Omu u3ro-
TABJIMBAIOTCE H3 OLMHKOBAHHON NMPOBONOYHON CETKH ABOMHOrO KpYy4eHHA.
XapakTepHCTHKH 3BCHA, MPOBOJIOKH, OLMHKOBAHMI, nnacm(bm(amm TaKue
e KaK Juig Kopob4aTeix rabHoHOB.

Crneamduxaims IHMHIpHIcCKHX rabuonos npuseacHsl B [Tpuiro-
xermH | (Tabim I1.1.4.).

[Tpopomoka, HcrmoNb3yeMas JUId HIrOTOBJICHUS rabHOHOB HMeeT
IMHKOBO¢ MOKpbITHe mioTHocThiO 0,240..290 xr/mM? (Tabn. 3.1), mpemen
npogsocTd 380...500 MIla, # €€ OTHOCHTENLHOE YUIHHCHHC COCTABIISCT Me-

Hee 12%.
Tabmma 3.1
ITnoTHOCTL UMHKOBOI'O MOKPHITHA ITPOBOJIOKH
Huanerp Homycx Komidectso

Ne MPOBOJIOKH, Ha JpaMeTp IHHKa,
MM +, MM Kr/M?
1 2,00 0,06 0,240
2 2,20 0,06 0,240
3 2,40 0,06 0,260
4 2,70 0,08 0,260
3 3,00 0,08 0,275
6 3,40 0,10 0,275
7 3,90 0,10 0,290

PaspeiBHAS HArpy3Kka MCTa/UIHYeCKON CeTKH, BBIIOJNHCHHOH M3
OIIMHKOBAHHON MPOBOJIOKH, B 3aBHCHMOCTH OT KOMOHHAaImMil MeX(Ly pa3Me-
POM 3BEHLEB CCTKH H IHAMCTPOM IMPOBONOKH cocrasigeT 35...53 xH (Tabi.
3.2). Jing ycuwieHHS MCTAJUIHICCKON apMATYphl H 00Ner9cHHA ¢ YKJIAIKH MO0
KpasN CCTKa YNpOYHACTCH NMpoBoNokoH, uMeromedl Gombmmdi mianeTp, 9eM
IpoBOJIOKa caMoif ceTku (Tabum. 3.3, puc.3.3).

Tabmuua 3.2
INpenen mMpoYHOCTH CETKH C MECCTHIPAHHBIMH 3BCHLAMH
U3 CTAJILHOH MPOBOJIOKH C MBOHHOIO KpydcHUs

3BeHo IMpenen mpounocTd, kH/M
pasMepoM, [TpoBonoka mHaMETPOM, MM
cM ;
2.00 2.20 2.40 2.70 3.00

5%7 35 40 45 - -
6x8 30 35 42 47 -
8x 10 - - 34 43 53
10x 12 - - - 35 43
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[pumesanue: IIpuBefensl HArpy3KH, BHUICPAHEBACMBIC IPH pac-
TAKCHHH CCIKH B  HANDABICHHMH yaia ckpyIxd. OTHocHTeILHOC
YATHHCHHC .CCIKH NOpH  3ToM cocraniser 6...7%. BhuyatpxuBacnsic Ha-
TPY3KH B MOOCPCIHOM HANPABICHUM Y318 CKPYIXH CHIDKAIOTCH B B3 pasa
H OTHOCHTENILHOS Y/UIMHeHHe NotoTHa cdrlt cocTasuser 20...22%.

. CETKA JIBOMHOIO KPYYEHHS

|

|. Metaumyeckas nposonoka. 2. [IpoBonoka KpoMKH.
3. C meoiiubiM kpyuchueM. 4. Ocb KpyucHHS

€¥ APT KOMBH. 3BEHO-TPOBOJIO

D (cm) Jlnamerp, MM

6x8 2.20

8x10 2.70 - 3.00
Puc. 3.3
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Tabmma 3.3
HAuaNcTp MPOBONOK CETKH, KPOMKH, NEPCBA3KH
HAnanerp Huamerp Huanetp
e NPOBOJOKH | IMPOBONOKH IMPOBONOKH
CCTKH, KPOMKH, NEPEBI3KH,
MM MM MM
1 2.00 2.40 __2.00
2 2.20 2.70 2.00
3 2.40 3.00 2.00
4 2.70 3.40 2.20
5 3.00 3.90 2.40

[lpu ycrpoiictee raGHOHHBIX coopyxeHHI B 0co60 Koppo3mii-
Holl cpesie Henonb3yroTes rabuonsl ¢ nommmnuoropmeiM  (ITBX) no-
KpbITHCM (OIMHKOBAHHASA NPOBOJOKA CCTKH, NOKphBacTcs 060M09KOii
u3 [IBX Tommmmo#t 0,4...0,6 MM). CranpaprHas kxoMOHHAIA pa3Mepa
s9cliKH H JMaMcTpa NPOBOJMIOKH NpHBeAcHa B Tabn.3.4.

Tabmma 3.4
Pa3Mephl MpoBOXOKH ceTKH ¢ noxpbrtaeM 13 [1BX
Pasuep Juamerp
saeiixH ceTkH, IPOBOJIOKH, MM
CM BHYTpCHHHI HApYXHbI
6.0 x 8.0 2.2 R
8.0x 10.0 - 2.7 3.7

JUin 3amonHenms rabHoHOB mnpHMeHsercd JO6OM  KaMeHHbI
MaTcpHal, cocrosmuii HW3 OyIBDKHHKE, MajbkH, KAPHCPHOr'o KAMHSA H OTBe-
garonpili GyHKIMOHANLHEIM TPcOOBAHHAM, NMPEIABABIACMBIM K COOpYXe-
HHIO H3 raGHOHOB.

PexoMeHyeTcs HCMONB3OBATE MATCPHANL: ¢ OONLINNMM YICALHBIM
BecoM (He Menee 17,00 kH/w?), m mopucroctsio 0,30...0,40, (puc.3.4) Mo-
po3oycroiimerii (¢ Mapkod mno Mopo3oycrofaueocTH Bbume MP350);
NMpoYHLI; He pa3MbIBacMbIi BoJOlf; oOnanaronmit xopomell TBepHOCTHIO.
THN KaMHS, MPHT oMb JUIY 3aNONHCHHS rabuoHOB IMpHBeAcH B Tabm.3.5.

Bo m3bexaHun nmoTepH KaMHA IpH SKCIUTyaTaly rabHoHHOro co-
OpYXCHHS Ppa3Ncp KAMHA - 3aNOJHHTCIL JO/DKeH ObITh He McHee, 4YeM B
1,0...1,5 pa3a (mo 2,0) Gomeme pa3smnepa (D)3peHa cerku (cM. puc.3.3).

IMpu 3anmomscHuy rabuoHoB 6olece KpYNMHbLIC KAMHM JO/DKHbBI YKIIa-
IBEIBATHCH Y Kpas ceTkH, a Ooliee MeNKHe - B cepeMHe rabuona.
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Tabauma 3.5
MarepHan mis 3anolHeHMa raGHOHOB

l'opuas Yaembubit Bec ¥,
nopoxa xH/N3
baszanbT 29.00
J ['pauuT 26.00
TlromHbit H3BCCTHAK 26.00
[Necuanuxu 23.00
_Mn'mﬁ H3IBCCTHAK 22.00
Tyd 17.00

3.2. T'paBHTAIMOHHbIC raCHOHHBIC CTCHBI

I'pasaTammonnas rabuotas crena ( I'T'C ) | mpeacrasnger cobolt
NOMIOPHYIO CTCHY, BHIIONHCHHYIO M3 rabuonos 2 (puc.3.5).

ITo nomaepxuBaromemMy Bo3JciicTBHIO HA HACKIIL rabHoOHHAL NOJ-
MOpHAL CTCHa BMeSCTe ¢ 3achinKoif 3 H mpucsimkoit 4 (cM. prc.3.5) 3ame-
HAeT co60lf KOHTpOAHKET M3 JAPCHUPYIOMCIO IPYHTa 5.

Tlpu nmpoexTHpoBaHHM DpHEMMacTcH, 9TO rabHoEHAad cTeHa pabo-
TACT KAK CHHOC IIC/I0¢ MPOTHB CABHIA 10 NOBCPXHOCTH AD H ompoKHIEI-
BaHMA MOJA BO3JciicTBHEM CHIILI ONON3HEBOro NaBlcHHE F, OTHOCHTEILHO
ToukH B (cM. prc.3.5).

OcHOBHBIC pa3Mephl COOpYXeHHMS (CTeHsl) - BhicoTa H, rabaparsi
rabnoHoB M mEpHHA GepMbl b ONpEACHNIOTCE M3 YKA3AHHBIX YCHOBHH.

Jns ycrpotictea rpasETammonHol nomuopHol cresnt 3 rabmo-
HOB Lieliecoo6pasHo HCnonb30BaTh KopobdaTeic rabnonbl B MaTpacsl Peso
npsMoyroiabHol ¢opmel (cM. puc.3.1).

IMommopHsie cTeHbl H3 TabHOROB MOryT OBITH MACCHBHOrO OYCP-
TaHHA (TPABHTAIMOHHBIE CTCHBI) H TOHKOI'O oqcp'muun (momyrpasaTAI-

OHHBIC CTCHBI).
Oun GpiBaloT:
- HU3KHE -b: < 1.5,
- BHICOKHE L-I- > 1.8
b¢

rae H - BumaMad BHICOTS CTCHBI, M |
by - >bdexmmeras mmpuna QymmamenTs, M
Jllmasal rPaHb TAKHX CTCH MOXCT yc‘rpmnan.cn
- CTyneHYaTOoM (neprnncmnon HIHM PacloNOXeHHOH MOX YIIION
K BEpTUKAIM);
- rnaakoit (BepTHKaILHON WM HakIoHHOMN).
OTH OCHOBHBIC THIIBI CTCH MpHBEJCHBLI HA PpHcC.3.6.
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SOI“.NHO HWOHHOUIVI HUI9OVH KMHALHUDA VIWIXO KVHIUVHLHUITHHIL
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TUIIBI TABUOHHBIX CTEH

1) I'paBHTAIHOHHAS
2) [MonyrpaBHTAHOHHAS

3) Crynelqaras

4) ToHKas CTcHA ¢ AHKEPOBKOI .

Puc. 3.6
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3.3. Crennl cucremsl Teppamem

Crena cucremsl Teppamem (CT) mpescrasnger coboif Maccas ape-
HHpYIOMIEro rpyHTa |, apMupoBaHHbIf CHapyx# rabnoHaMu 2, a BHYIpH
MacCHBA META/UIHYCCKHMH ceTkaMH (puc.3.7).

[To noanepxmBaromeMy Bo3/IcliCTBHIO HA HACHIIL CTCHA CHCTCNBI
Teppamewn BMecTe ¢ mpHchbmKol 4 3aMensieT coboit oObranbif XoHTpOanKeT
H3 IPCHHPYIOMIET o IPyHTa 5,

ITpu npoexTHpoBanun nprEMMacTca, 910 Maccus ABC/I paGoraer
KaK eMHOC IEJIo¢ MPOTHB CHBHIa Mo moeepxHoctd AB nox Bo3jclicTeH-
€M CIUIbI omoisHeBoro nasncsms E, (cM.puc.3.7). ‘

OcHoBHBIC pa3Mephl COOpPYXeHHS - Beicora H, H mupHEa GopMBI
b onmpeaensrorcs W3 yKa3aHHBIX YCIOBHIL.

Apmupoeanue 3 obecneansaer ueinoctHocts Maccusa ABC/] u no-
BBHIIIACT €0 MECTHYIO YCTONYHBOCTD.

CucreMa apMMpoBaHHA TIpPYHTA B COYCTAHHH C rabHOHANM Ha-
spiBacTca cucreMoii  Teppamem (puc.3.8). B xagecTse apMupylOmHx cBd-
3eli B TAKHX COOPYXCHHMSX HCIIONL3YIOTCA NAHCIH H3 METAUIHICCKHX
OLMHKOBAHHLIX CETOK ABOIHOrO KpydeHus, obecneamBaronpe apMH-
poBanHe oOpaTHOI 3acHIIKM B rOPH3OHTaJLHOM Hanpasicamd. [lo-
MOJIHNTENLHO MO KpasM ¥ JHIcBol TIpaHH MAHENH YKPEIUICHBI OIHHKO-
BaHHOH mpoBoloKoll muamerpom 3.4.....4,4 MM

Crena cucronbl TeppaMem NOXCT HMCTH PANIHYHOC OYCPTAHHE
mauesolf rpamM. B KoHcTpykimsx crer ccTemsl Teppamem, HCIOMb-
3yIomMX KopoGuaTsiec rabHOHbI, 3aMONHCHHLIC KAMHCM B Kadecrse obmH-
IOBKH, JIMIICBAA IPaHb MOXeT ObITh BepTHKaNbHOM M crymesrdaTol ¢op-
Mol (puc.3.9).

Cucrema Teppamems 6¢3 mcnomb3opanms rabuomnos, (“sencasif”
Teppamein) MOXeT HMCTH HAKJIOHHYIO HIIH BCPTHKAIBHYIO IHIIEBYIO CTOPO-
Hy (cM.puc.3.8). Jlmuesas rpaub cucremsl “3enensii” Teppamem BLIION-
HCHa U3 naHenelf ceTku ABOHHOrO KpydYcHHS, K KOTOpOH NPHKPCIUICHO
6HONONOTHO, HHHUMHPYIOIIee POCT TPABIHOIO IOKpoBa (UIX CYXHX OTKO-
COB), HJIH NOIHITPOITWICHOBOE MONOTHO (WA CIPYKTYP, IOABCPralouExcs
Bo3zielicTerio Boapl) (puc.3.10). “3eneneii” Teppanem BO3BOAHTCE MOX
yraoM 60-70° k ropmsonramu. BHyTpu 3Tolf cHCTEMBI YCTAHABIHBACT-
Ci apMaTypa TpeyroibHoif gopMbl (cM.puc.3.8), 9T0 no3sonder e BRACP-
HHBATHL 3HAYHTCIbLHBIC HArpy3kn Ge3 maMeHeHNS POPMEL.

Hcnomsaopanme 3enum in Hapyxaolf o6mmonku (“3encandi” Tep-
paMeul), paCTMTEIBHOrO TIPYHTa, OGOrAICHHOrO PA3IHYHBIMH BHISNM
TpaB, a TaKxke o6paboTka IMAPONOCEBOM NO3BONMIOT MONYYHTHL IOI-
HOE 3€JIeHOE NOKPLITHE KOHCTPYKIit cicreMbl TeppaMem (cM.prc.3.10).

B 3aBHcHMOcTH OT THNIA JuIeBoll rpann chcTensl Teppanem (¢ Hc-
NoNb30BaAHHEM raGHOHHBIX AMMKOB MM G¢3 HMX) CymCECTBYIOT B8 BApHAH-
Ta cOopkH (puc.3.8).

Bec m TumopasMepsi eMeHTOB crcTeMbl Teppamem H “3encHbiif”
Teppamem npuBeaenst B Ipunoxenym 2 (Ta6n.I1.2.1, I1.2.2).
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CUCTEMA TEPPAMELLI

CUCTEMA TEPPAMELU

CUCTEMA ~3ENEHBIA~ TEPPAMELL

Cuctema Teappamew Cucrema “Jen¥nmil™ Teppamew

L = Oruna L = Qawna D = mugsan nanans
A = 3nement Teppamew A = Inement “3entinwi® Teppamew E = Apuarypa TPYTONHOA GOpMs
B = Nposonoxa apmmposanna B = MNPOBONOKa APMUPOBANKA F = DwaCHPYIOWHE KONWUS (NNOTHOMD
C = Auadparma C = B1ONONOTHO (Wnk reoTexcTnAs) UWHKOBAHHA)
Puc. 3.8

Ilpu coopyxenmu cren cucTeMbl TeppaMeal K MATCPHAIAM 3a-
CHINKH MpPCABLIBILOTCE ocobbie TpeGopaHmg.

Jns obecniedcns  HeoGXOAMMOro CUCIUICHHS B SPMOTPYHTOBOM
COOPYXCHHH H rapaHTHH HaacxHol paGorni apMorpyHTOBOM CHCTENSBI C
HCMOIL30BAHMCM MCTA/UIHICCKHX COTOK HE3ABHCHMO OT COACPXAHHS BIIS-

MM B Ka4ccTBe MaTcpHana obpaTolf 3achinkm, yKIaJRIBACMOIO MO3aIH

nueBoff rpaHi KOHCTPYKIMH, PEKONCHIYCTCS OPHMCHITH 3CPHHCTHI, cBO-
GomoapeHMpyromuii MaTepHal, KOTOpsill OTBCYACT CICAYIONMM YCIHOBH-'
aM: ! 3

- He Gonee, uem 15% or obmelt Maccsl MaTcpHana JODKHO OBITH /
mMembae 0,075 mm;
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3EJIEHOE TOKPBITUE KOHCTPYKLHA
CUCTEMbBI TEPPAMELL

1. Dnement Teppamema.

2. [ eOTeXCTHIIS.

3. Yepenok.
-4, [Tanem ceTxy ABORHOIO KPYHeHHA.
5. MaTepuas 3achinkH

“_B
B=0.6-0.7TH 1. Dnement Teppamewua.
2. INeoTexcTHIIS.
3. Ynobpenuas nouna,
,+*" 4. BoIMOXHMIE TPABE H XyCTADHMK

(nomxoAmKe WX MOCAIKH).

B=0.6-0.7 H

Puc. 3.10
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- He MeHee, 9eM 90% ot oOmelf Macchl MATCPHAA JMOJDKHO ObITh  MeJbYe,
gen 100 My

- Maxcnuam.mm pa3Mep JACTHI FPYHTA 3aChINTKH HE JODKCH GBITL
Bomme, wem 150 MM,

lMpu coOmoXCHMH BHINCITPHBCICHHBIX PEKOMCHIAIMI yron BHYT-
perHero TpeHus obpaTHol 3acemma Gyner paser 36 rpaj.

Humxamlf npeael B PEKOMEHIAIMAX IO 3€pPHOBOMY COCTaBy 3&-
coilkH Moxer Obrms  yBesmadeH 10 20% or obmelf Macchl ¢ pa3sMepoM
qacril Meabde 0,075 mm. Ipu aToM obecnieamBaerca HeobxomumMas Be-
JM9MHA YT/Ia BHYTPCHHCTO TPCHHA.

[lopcacHue MAaTCPHANOB oﬁpamon 3acumm. HE OTBCYAIOMMX
aJcKBATHO 3THM TpcOOBAHMIM MCHEE MPEACKa3yeMo, rIaBHbLIM oOpa3ow,
H3-38 COJNCPXAHMA BJAIH B 38CHITKC M €€ M3MCHCHHS B TEYCHHC cpom
Iy X661 COOpyXCHHA.

B xauccree oGpATHON 3aCENIKH BOSMOXKHO MCIIONb3OBAHME CMe-
IIAHHBIX MATCPHANOB (CMCCh MecKa H IPABHA, H T.1.), B TOM YMCIE, NOTy-
YCHHBIX C MOMOMBIO XHMHYCCKHX METONO0B crabmmsampm. IIpu ToM He-
o6xomiMo obecricdHTs, 9TOOLI BEIHYIHHA YI/Ia BHYTPCHHEIO0 TPeHHA IpyH-
Ta obpaTHoit 3ackimmk Obura He Menbmic 28... 30 rpaz.

Bo n3bexanmu NOBPEKICHHA METAUIMIECKON ceTKH cHcTeMbl Tep-
PaMeml TPYHTOYIUIOTHSIONMMH MAIIMHAMH OTCOPTHPOBAHHBLIN MaTepHal
3aCHINKH YKJIAJALIBACTCH H YIUIOTHAETCA cllosMH He Gonee 0,5 M.

Ipu ucnoms3oBaHMy rabHOHHON JIHMIEBOH IPaHH IPYHTOYILIOT-
HAKOIHC MAMMHLI HE JIO/DKHBI MOAXomHTs 6mmke 1,0 M K THUILHOI cTOpO-
He Xxopob4aTroro rabuona.

YiuioTHeHMe 38CHINKH Yy ra6HOHOB 3aBEPINAIOT C IOMOIMLIO PYY-
HeIX BHOpaTOpOB.

Pexomenmyerca obecriedMTh YIUIOTHCHHE 3aCHINMKH O TUIOTHOCTH
MaTepuana 1,800 T/n3 .

3.4. F'aOuonHbie CTPYKTYpHl B Oeperosampre

Jiis 3amMTel OT PAa3sMbIBOB OTKOCOB Hachilell M HX oCHOBaHMil,
GeperoBBIX YCTOSB MOCTOB H MOCTOBBIX ONOP, PCIHBIX M MOPCKMX Gcperos,
BO/M3M KOTOPBIX Pa3NCINAcTCS 3CMISHOS MONOTHO Heiecoobpa3Ho mmpe
HCIIO/B30BATL Ta0HOHHBIC CTPYKTYPhI: INUIMHAPHYECKHEC H Kopobuainie
rabuonsl, MaTpace! Peno, cicremy Teppamem, OLMHKOBAHHbIC CETKH JBOH-
Horo xpydcus ¢ [IBX moxpbrmueM #u Ges onoro. Oum MOryT mpHMe-
HATLCA - KAK OTACNLHO, TAK H B COYCTAHMM Jpyr c¢ apyrom. Hampmmep,
HCTIONL30BAHME B KAYCCTBE 3AUMTHON OONMIIOBKH VIS MOXTOIUISCMBIX OT-
KOcOB Hachmicli H pycla pexH  KOHCTPYKuMil H3 raGHOHOB M MATPacop
PeHo peryimpyer TedcHHE BOJHOTO TMOTOKA, MO3BONMCT 3AUTMTHTECA OT
3PO3HBHBLIX SBJICHHI HA OTKOCAX M JHC pycia, yryamaer crabwibHoCTh
OTKOCOB H OCHOBAHHA.

B 3aBucHMOCTH OT 0OBexTa 3amMTHAS OOIHIOBKA (TMOKPBITHE)
MOXET YKIaJLIBATLCA BCYXYIO MM MNOJA BOAOI.
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Ipu yknagke matpacoe Perno ® raGmoHOB HpobXomano ymocTo-
BCPHTBCH, YTO IPYHT 3AIHMIIAEMOrO COOpYXcHHS o6nalacT AQCXaToTHON
YCTONYHBOCTLIO H CTaOMILHOCTLIO, 8 HAKIOH €0 OTKOCOB HC BHI3OBET
CIIOM38HAS MOKPHITHA,

OnemenTs! OGNHIOBKA YCTAHABIHBAIOTCY HA MOXTOILIACMEIX OTKO-
cax Hacemicli, Geperax KaHAJOB H pex NONCPCIHO OTHOCHTCILHO TCICHHL
BOMBI, TO €CTh NCPNECHIMKYINPHO BONHOMY HoToky. OmEako mpaE ycr-
pofictee momHoll O6MMIOBKH Ha JHO YKIAABIBAIOTCS JMEMCHTH! MOKPhI-
'THS B NPOJOILHOM HAMNPARICHHH OTHOCHTSILHO TCUCHHS BOJEIL.

Pacyer 3amMTHOrO MOKPHITHE 3AKMOYACICE B ONPENCHCHHEH TOI-
IMHE! 06NAIIOBKH; MOAGOPE Pa3MCPOB H MACCH KAMHS, YKIANRIBACMOrO B
rabuone! H MaTpackl Peno; MpoBecpke MpOYHOCTH MeTammHYeckolf cerxH,
H3 KOTOPOl H3roToBlIcHbl OCTOBBI IaGHOHHBIX KOHCTPYKIUEiL.

JAns obecrnicacHNs NepNMETHIHOCTH 3AIMTHOIO MOKPHITHS PCKOMCH-
AyeTcs MCIONb3OBATH MaTpachl PeHo B rHapaBmagccKyio GHTYMHYIO MACTH-
ky. HX cocmpmensie no3Bonser NOXYyIHTH IVIACTHIHYIO H ICPMCTHIHYIO
rabuonHyio KoHcTpykipuo (puc.3.11).

MacTHka HaHOCHTCA B ropsdcM BHJIC B HCOGXOMHMMON XOIHYCCTBE,
KOTOpOe paccYHThIBaCTCR JUId TpeOyemolt crenctin NMPpOHNKHOBCHHY B 3aBH-
CHMOCTH OT NMPpOLICHTHOIO CONCPXaHHA MYCTOT (NopHcTocTH) rabmonHO-
ro coopyxenns. Ecmt > paGorsl BRIOMHSIOTCS NPH HIKOM Tenmcpa-
Type pabouchi cpemni, To nMpE moxfope cocTaBa MACTHKH HeoOXomEMO
YSHMTHIBATH 3Ty OCOOCHHOCTH H OCTABHTE ONMPCACICHHEI! 3amac (HANA30H)
B TCMIICPATYPaX, 9To0bl NMPOTHBOCTOSTHL CIHINKOM OBICTpOMYy oXaaxic-
0. Cpelee KONHYCCTBO MACTHKH, HCOGXOMHMOE JUISf PAMIHYHEIX CIIy-
gace mnpuseincHo B tabm 3.6.

TaGmama 3.6
Jo3uposka GHTyMHON MacTHKH

Creniesib NpoHMKHOBCHRAN, K1/M?
Koncrpyxums Tommuna, ‘
MM YACTHIHOC TOIHOC
Matpacsi Perio 150 60...90 120...140
170 80...100 130..,.150
230 90...120 190...220
250 100...130 200...240
300 120...150 240...280
I"'aGHoHb 500 150...200 © 400...450

Pu(ouauxym;m COCTAB MACTHKH JUIf IPHNCHCHHS BHC BOJLEl H
noj sojol nmpusexcn B Tabm. 3.7.
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Puc. 3.11

4.BonoHenpoHuLiacMas MeMbpaHa.

3. 'eoTeKCTHIL.

2. BuTymMHas MacTHKa.

1. MaTpac Pcl'io..

3ALLIMTHOE TOKPLITUE U3 MATPACOB PEHO ¥ BUTYMHOH MACTHUKH
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Tabmma 3.7
CocTaB MacTHKH

CoepkaHne KONIIOHEHTOB, %o
KOMIIOHEHTHI MaCTHKH ob1acts cHeHUS
BHC BOJBI noj Boxo#t
MECOK : 66...73 65...75
HaMNoJIHHTEIb 12...16 10...15
OHTYM 15...18 15...20

Macmaka npHMeHSCTCE B rOpSYCN BHJIC, OHS JIOJDKHA OnITH M-
Kol JUIx 3aJHBKH (HCIIONB3yeTcs IPABHTAIMOHHBIT ciocof) | 3anomasTs
IYCTOTHI KOHCTPYKIIHH NPH CHCAYIOMEX TENIICPaTypax:
- 3ajuBka BHe Bomel 150...180° C;
- 3aJIHBKa 110/ BOJOif:
raybusa mo 2 M 120...150° C,
rrybuna ceemme 2 M - 100...130° C.
Ana pasiHIHBIX. YCIOBIM PEKOMCHIYCTCS HCIONL3OBATH CICXYIO-
IHe THIIHI MACTHK: .
- 1% 3amMBkH BHe Bombl: 40/50/60/70/80/100;
- WIS 38JJMBKH ToXx BOHOM:
ray6usa g0 2 M - 80/100 mma 180/200,
runy6usa cebmme 2 M - 180/200.
B xavectBe ambTcpEaTHBEI OHTyMHOHM MacmEke, mun obecmede-
HHA BOJOHEMPOHHIACNOCTH MOKPLITHA MOXHO MCIOIL3OBATH OCHTIYMHYIO
HIH cHHTeTHYecKyro o6omoaxy mox matpacoM Peso. B atoM ciygae ce
HEOOXO/MINO 3aNHTHTL OT BO3MOXHOIO MOBPEXICHHS YKIauKoll mpoitHo-
ro clos HETKaHOro MarcpHana (reorexcrmis) (cM.puc.3.11). Taxuu obpa-
30M CO3MACTCA KOHCTPYKIMS 3HAYHICIbHON IpogHOCTH H AchopmEpye-
MOCTH, HRJICKHAS H IKOHOMHYHAA.
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4. METOIHKA ITPOEKTUPOBAHHA U PACYETA
TFABHOHHBLIX CTEH

4.1. Meromika OlLICHKH COCTOSHHUS HACKITH HIH CKJIOHA H
ONpeeIcHIS PACICTHRIX OMONBHEBBIX CHII

4.1.1. UcxonHeie JaHHBIC VIS MPOCKTHPOBAHMS H HX AHAJM3
Hcxomasic IaHHBIC JUIS MPOCKTHPOBAHMS JO/DKHEI OXBATHIBATE BECh
KpYT cBCACHMI, HCOOXOMMMBIX VIS AHANN3A COCTOSHHA HACBIIH HIM CKJIO-
Ha, ONpCeAcIcHNS NCHCTBYIONMX HAa MOAACPXHBAIONIMC COOPYXCHHL H3 ra-
GHOHOB CHJI, PACICTOB OCHOBHBIX NAPAMCTPOB COOPYXXCHMI, HX apMHpOBa-
HHS, pa3paboTka TeXHONOIHH H TCXHHKO-IKOHOMHYCCKOMN OICHKH Ipeyia-
racNubIX pemcHuif.
[TpockTapoBanme raGHOHHBIX COOpYXeHMIf - NOIDKHO 6a3HpoBaTHCK
HA Ppe3yIbTATAX HHKCHCPHBIX H3BICKAHMIY; pacyeTax yCTONIHBOCTH HACHI-
nelf WIH CKIOHOB; ONPCCIHCHAN PACYCTHBIX OMOM3HEBLIX CHUL
ITpu npoekTHpOBaHMN HCOOXOMHMBI CHCAYIOIHE MATCPHANLI HHKE-
HCPHBIX H3bICKAHHI:
- Tonorpadudcckuii IIAH y9acTKa;
- MONCPECIHBIC H MPOXOILHEIC HHXCHCPHO-TCONOIHYICCKHE PAa3pesbl;
- THIPOrcOJIOrHYCCKHE M MHAPONOIHICCKHE NAHHEIC,
- KTHMATHICCKHC XAPaKTCPHCTHKH;
- IpeaBICTOpHS JiehopmMaIpiii Hachiu;
- e3HKO-MEXAHHICCKHE H NMPOYHOCTHDIC XAPAKTCPHCTHKH IPYHTOB.
AHaIH3 YCTOHYIHBOCTH OTKOCOB HACHITH HIIH CKJIOHOB ITPOH3BOJMT-
CH C HCHBLIO OLCHKH YCTOHYMBOCTH H MPOrHO3HPOBAHHMSA COCTOSHHS I3THX
o6beKTOB; BHISBICHHS HX CHa0bIX HEYCTONYHBBLIX 30H IO BLICOTE H JUIMHE;
s Beibopa THNA, KOHCTPYKIMH H PAa3MCpOB TOJUICPXHBAIOMICIO HIH
YACPXHBAIOMCTO COOPYXCHHS; ONPC/ICICHHS MCCT HX PAIMOHAILHOIO Ppa3-
MCITCHAY,

4.1.2. BHemmHue pacucTHBIC HATPY3KH

B pacderax ycrolfmisocTd Hachmclf H NMPH MPOCKTHPOBAHHHM I'a-
GHOHHBIX MOAICPKHBAIONIHX COOPYXCHHI YIHTLIBAIOTCA BHEIIHNC HAIPY3KH
oT Bo3jcHCTBHY noxBixHOro cocrapa p, (klla) m Beca Bepxmero crpoe-
Hug oy p,. (xIla). .

Braemmcit Harpyskoil p, (kI1a) cauracrcs HanbGonbmee IHHAMMYC-
CKO¢ HANPIKCHIC HA OCHOBHOMN IUIOMIAKE 3CMISHOIO TONXOTHA, ONpEALisc-
MoOC IS PacYcTHON CAMHHILI MMOABMXHOIO COCTABA B IONPEILCOBOM Cede-
HuH no "TIpaBunaM MpPOM3BOJCTBA PAcUCTOB BEPXHErO CTPOCHHMA ITyTH Ha
IPOYHOCTH ",

B KxadecTse pacueTHBIX CIMHHII IOABHXHOINO COCTABA IPHHAMAOT-
CH IpY30BBIC BArOHBI.

Jns crygaes obpamiecHHs THIIOBOrO MOABHXHOIO COCTaBa BEIH-
qunsl p, (k[1a) Moxmo mpuHHMaTL no rpadmkaM puc.4.1-4.6 B 3aBHCH-
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MOCTH OT pacdeTHOH CKOPOCTH JBH)KCHHS v(mh). THIIA BACOHOB, OCe-
BhIX Harpy3ok P(kH/ock) H THIIA BEpXHEro CIpPOCHMA ITYTH.

BHemmmMe HArpy3km OT Beca BepXHero crpocHms mytH p,. (x[la)
OpHHAMAIOTCE Mo Tabm.4.l B 3aBHCHMOCTH OT THIIA BCPXHEIO CTPOCHHM
MyTH.

) Omopsl Harpy3ox p, ( xIla) u p,. ( x[1a) npEAMNMaOTCE TPaNCICH-
nanbHolt Gopmsi (puc.4.7), OHAKO JUIN YNPOMICHHS PAacucToB OHH MNOIYT
ObITe TIPHHATHI M NpaMoyrombhoit dopmst ( puc.4.8 ). Bemraasm a,, a,,
by, b,, b, Gepyrcams TaGmpi 4.1 B 3aBHCHMOCTH OT THIA BCPXHEIO
CTpOCHHA MMYTH.

Jug ydera IMHAMHYCCKOrO COCTOSHHS HACHINH, BO3HAKAIOUICTO
NpPH MPOXOAC MOE3a, H BHLIPAKAIOMICIOCA B IMPOSBICHHH HHCPUHOHHBIX
(MHAMHYCCKHX) CHII KOJICOMIOMMXCS MACC IPYHTa, MHCCHIIATHBHBIX CHI H
CHIDKCHHH COTIPOTHMBICHHA TIPYHTA CIBHIY, B PACICTHYIO CXCMY BMECTO
BHCMIHCH HATPY3KH ( p,., BBOIMTCS NpHBeJAcHHAN (PHMKTHBHAS HAIpy3Ka

Prp (xI1a)
Py =Pal , 4.1

rae | - MHTerpabHbIi MapaMeTp KOMIUICKCHO YIHTBIBAIONEHA ITOT
npollece, W 3aBUCAIMIi OT BHICOTHI HACHIOIH, POJIa M COCTOSHHY IPYHTS,
THNA OCHOBaHHH (MpouHoe, cinabdoe).

Bemraminl [ pi Hackielf H8 NMPOYHOM OCHOBAHHH NPHHHMAIOTCS
no rpaduxam (puc.4.9) B 3aBHCHMOCTH OT BbICOTHI HACHIIM B PACICTHOM
ceqermn H, (M), poJia rpyHTa, MOKa3aTels TexydecTd J; M KoaddunmenTa
ymiotHenua Kk, . 3navcnne / MOCTOSHHO Ui NAHHOIO CCYCHHME HACHIIH:
NPH ONPEACICHHH OMOM3HEBOM CHIBI MMM pacdeTax YCToHYHBOCTH 9ACTH
OTKOCA HACHINIH BbICOTOM OT ypoBHA OCHOBHON mnomamku H, < H,
BemuMHa [ 6eperca Takoif xe, Kak H g BeicoTel F,. [Ina Hacemell H3
NBUICBATHIX MECKOB Ha Topdsneix ocHoamusx mpu /H,= 2,0..4,0 M 3Ha-
geaue [ ~ 2.0.

4.1.3. PacuerHBic XapaKkTCpHCTHKH FPYHTOB

OcHOBHBINH X8PAKTCPHCTHKAME IPYHTOB, HCIIOIL3yCNBIMH LIPH pac-
9eTe YCTOHYHBOCTH OTKOCOB Hachmicii H MPOCKTHPOBaHIH rabHOHHLIX MOA-
JICPXHBAFONMIMX COOPYXCHHIl AB/IMOTCH yAenbHBIE Bec rpynTa 7 (kKH/NJ),

yaeasHoe cuervieane ¢ (k[la) u yron sHyrpessero Tpeams ¢ (rpaj ).

PacaeTHbic 3HAYCHHA XAPAKTCPHCTHK ONPENCIMIOTCH MO MATcpHa-
JI8M HETIOCPEACTBCHHBIX MCIBITAHUI B MONCBLIX HIH NAGOpaTOPHLIX yCIOBH-
SX MCrbITaHui o6pasiop rpyATOB, OTOGPAHHBIX HA JAHHON HACKIIH H
paGorannsix B coorercieum ¢ ['OCT 20522-75. I'pyarsi. Meroms craTac-
THYeckol o6paboTin peayIbTaTOB ONpPEACICHAS XAPAKTCPHCIHMK HIH Tpe-
Gopanuit CHumlIl 2.02.01-83. Ocopanms 3naumit u coopyxecumtt. Oupenenc-
HHC PAcYCTHBIX XAPAKTCPHCTHK IPYHTOB MPOM3BONMTICE IO Hecymell cmo-
cobHocTH mpH nMoBepuTenbHON BeposTHOcTH a = 0,95.
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Bemrauna p, (kI1a) mpu TOKENOM THIIE BEpXHEro
CTpOcHHA ITYTH (penbesl P75), 4-X ocHBIE BArOHEI

Pn,Klla
110
100
90
L P=270xH/ocb
‘ 80 _/|p=250xH/ocs
-V
7 - // JP=2| lxH/och
. // /:{)’=270KH/0C5
. =250xH/och
-
. A A |
A _ =7 _ AP=2lixHlocs
/("’ ‘/ - -~
50 E’_é% —+ -
j,—/‘P —— ‘r =
" 7 P — - JCpeBIHHBIC mm:nu
——= - Xene3oberonnnie
LITaJTh |

0 20 40 60 80 100 120 v, xmfa

Puc. 4.1
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Bemrayma  p, (xI1a) DpH cpeiHeN THIIC BEPXHCTO
cTpoesms MyTH (penbebl P65), 4-X ocabic BAroHb!

Lpr

Pn,klla

110

100;—

90 /,l_’=270xHIocs
L/

/ P=2501iHlocs

80 o |
|y _P=270xH/ocs
10 / ~~" |p=250xH/ocs
// -~ ~ 4’/, g
3 -~ — l
- o /’ e = AP=211xH/ocs

e R V //T”
T _4- -
SO -e/’/? s

— - HCPCBAHHBIC mm'Jm

—== - Xene300eToOHHBIC
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L1

80 100 120 v, xm/9

(=]
N
>
&
=)
o

Puc. 4.2
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Bemauua p, (kI1a) MpH JIErKOM THIIC BEPXHETO
CTpOCHNS ITYTH (PEIbChI P50), 4-X OCHBIC BArOHBI

P, X112
110
' / P=270:iHIocb
100 // =2501iHlocb
90 7 —1p=71 m}fgoc;
AP=270xH/ocb
. / / v ) =250xH/oc
80 / 77
/ S 7
70 , > /4/" o] J/P=211KH/OCL
/ - =3
e #7

60

50— ==

— - JHCPCBAHHBIC IITAIbI

40 |
- = XKelne300eToHHEIE

LIITabl

| | |
20 40 60 80 100 120 v, xM/9

(=}

Puc. 4.3
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Bemrauma p, (kI1a) npm THOKENIOM THIIC BEPXHETO
cTpoeHua myTH (perbebt P75), 8-Mu ocHbIe momyBaroHst
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Bermraua p, (kI1a) IIpH JIETKOM THIIC BEXHETO
cTpocHns myTH (peibest P50), 8-Mi ochbIC MOMyBaroHbI
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Ecnu Takue napaMeTpbl OTCYTCTBYIOT HJ/IH HMCIOTCA B HEAOCTATOY-
HOM 00BeMe, TO MOXXHO BOCIOJNIb30BATHCA HX HOPMATHBHBIMH 3HAYCHHIMH

chwH @y Haiigenusimu 8 MHUTe nyrem cratrcTHYeckol obpaborku

NpeACTaBHTENbHOH COBOKYNHOCTH 3THX NaPAMETPOB I/IA MHOIHX JUTHTE/LHO
IKCIUTyaTHpYeMbIX Hachinedl ceTH xenesnbix gopor Poccun /6/.

3HaYeHHA Clp, H @), NPHBeNeHB! B TaROMHUAX 4.2 H 4.3 B 3aBHCHMOC-

TH OT KO3QPHLHEHTOB NOPHCTOCTH € WX MECcKOB H OT K0IpduuuenTa no-
PHCTOCTH € H NOKA3aTeNIR TeKY4eCTH Jy JUIA FIIHHHCTHIX TPYHTOB.

HopmaTHBHbIC 3HAYCHHS YACNLHOIO Beca HACHIMHBLIX IPYHTOB Ha-
cuneli oOW4HO HaxomsTcs B mpenemax y" = 17..20 xHAs. Benuiuum
y”" wMoryr npuuumaTecs s neckos y " = 17..20 kH/®, cyrnnnkos
7" =18..19 kH/M3, cyneceii y" = 19...20 kH/™’.

Tabmuua 4.2
HopMaTHBHbIe 3HAYEHHA YAENLHOrO CLEIUICHHA Coy, (kIla) u yrna

BHYTPEHHEro TpeHns @l (Tpan) WIs necyaHbIX FPYHTOB
ITHTEILHO IKCIUTYATHPEMBIX XKEIE3HOAOPOXKHBIX HAchINei

Ob6o3uage- | XapaKTepHCTHKH IPYHTOB DpPH
Buapl rpyHTOB | HAN Xapak- K03(dHicHTE MOPHCTOCTH €
Tepucrak | 0,41-0,50 [ 0,51-0,60 [ 0,61-0,70 [ 0,71-0,80

IMecku rpasesmic- & 2,0 1,0 - -
THIC H KPYIIHbIC 4 43,0 40,0 38,0 -
IMecku cpempeit d 3,0 2,0 1,0 -
KpyMHOCTH & 40,0 | 380 | 350 | 340
[Mecxn Menxme Fd 6,0 4,0 2,0 -
' 38,0 34,0 28,0 26,0
[Meckn meuicna- ¢ 8,0 6,0 4,0 2,0
TbIC d 36,0 34,0 28,0 24,0
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4.1.4. PacdeTHpIc MOACIH IO OICHKE YCTONYHMBOCTH OTKOCOB H
CKJIOHOB H ONPCHACHCHHIO PACYCTHBIX OIOISHEBBIX CHII

Pacdersl ycTOMMHBOCTH OTKOCOB HACHIICH MM CKJIOHOB ITPOH3BO-
JASTCH VIS BHIACHCHHS MPHIHH HX Jedopmarpaii U PH NPOCKTHPOBAHMH ra-
GHOHHBIX COOpYXeHMHI.

YerolfauBOoCcTL 0TKOCOB Hackmell HIIM CKJIOHOB OLICHHBACTCE B Hec-
KONBKHX CEYCHHSX KAK JUIS TOJHOM BBICOTBI OTKOCA HIH CKJIOHA (oOmas
yCTOHYHBOCTE), TAK H VIS OTACIBLHBIX 9aCTCH OTKOCOB MIIM CKIOHOB (MecT-
Hafg ycroiiaHBOCTS).

Jing pacqeroB ycToHMYIHBOCTH HCnonb3yercs Moaens .M. IIaxynss-
[a, MO3BOAMIOMAS ONMPCACINTL KO3(pPHIMEHT ycTOHYIMBOCTH Kk Kak mnpH
KpYITIOIBUTHHApHYcckol, Tak H npH ymoboif gopMe moBepXHOCTH BO3MOX-
Horo cMemenug (puc.4.10)

I=n
> (LN, +cl +T.,o)-c;a‘§—§"—-)
k = i=1 - cw¢ ¢l , (4.2)
y R e
Z " cos(f - @,)

A 7 - KONHICCTBO OTCEKOB, Ha KOTophle pa3buBacrca 60k BO3-
MOXHOro cMemeHus (cM. puc.4.10);
Ji - k0oapHIHCHT BHYTPECHHEr 0 TPCHHS IPYHTA, ITPOSBIISIOHICS
110 NOBEPXHOCTH CMemicHus {-ro orcexa, f; = 1g @4;
@ - Yroll BHYTPCHHCIO TPEHHA [PYHTa MO OCHOBAHHIO | -I'0 OT-
ceka, rpaj;
¢l - peakTHBHASf CHJIA CHCIUICHHA MO0  NOBCPXHOCTH
cyemeHns B i -M orcexe, KH/M;
it ¢, - YACABHOC CICIUICHHC TPYHT8 MO OCHOBAHHMIO i -r0 OTCEKE,
xIla;
l; - mMHa MOBEPXHOCTH CMCIICHHA B NMpEACIAX OTCEKa, M;
Ji N, - pcaxTHBHaS CWIa TPCHHE IO MOBCPXHOCTH CMCINEHHE B
i-M orceke, KkH/N;
N u T, -HOpMANLHAN H TAHICHUMAILHAS COCTABIIAIONME CHIIbI
Beca Q g i -ro orcexa, kH/M;
N,=Q-cosff “
T=0sing | (4.3)
rac - yroj HAKJIOHa K FOPH30HTY NOBCPXHOCTH CMEINCHHA | - o
orceka (B MPEACHAaX OTCEKA, CCIH MOBCPXHOCTH BO3MOXHOIO CMEIICHHS KpPH-
BOJMHCIHHA, OHA 3aMCHECTCA TUIOCKOH NOBEPXHOCTHIO, T.C. MpAMOi Ha w9ep-
TeXe), Ipax.;
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N

H Smopa onomueroro xapnenus
Puc. 4.10
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T;=Tis 1TpH A (+) - HapaBJicHHE B CTOPOHY CABMI'A;
Ty=T,y wupu f (-) - HANpaBJCHHUE B CTOPOHY YACPKAHHS

J=m
Q =§wj-lm-y,-. (4.4)
rl¢ m- KONHYCCTBO HH)KCHEPHO-Ireooruaeckux aneMento (UID),
COJICPXAMIMXCE B IAHHOM OTCEKE;

i IUIOIadb, 3aHHNAcMad B JAHHOM oTcexke m-biM U9, M2

Yy - yacnbHbi Bec rpyHTa m-ro I, xHA,

BoajaciicrBie BHCOIMMX HAIPY30K OT BEPXHEro CTPOCHHA IYTH P,
(xITa) 1 moe3HBIX(C YICTOM AMHAMHYCCKOrO COCTOSHHSA HACHINMM) p,, (kI1a)

3aMcHgeTCE BecOM QHKTHBHBIX cTONGOB IpYHTA, BhicoToll Z, (M)u Z, (M)
COOTBCTCTBCHHO.

Z

o ’

_Pe
Y

. 4.
P “.5)

n ’

Y
rac Y - ynenbHbI Bec rpyHTa Wi UMD, HemocpeACTBEHHO IMPUMBI-
Karomero X ocHoBHoM mmomanke, kHAL.

I'abuoHHBIC COOPYXCHHE AOIDKHBI paboTaTe Ha BOCIPHITHE OION3-
Heabix aamnenuit E,, xkH/M o1x0ocoB, no3ToMy Hapixy C ONpcleicHUCM Be-

JIHYHH K OJHOBPCMCHHO PACCYHTRIBAIOTCY H OMOM3HeBble clbl K

-3 Pkl o w e N G R
E, ‘Z-l(lk‘ I~coa WS = ¢ '"”)cos(,q—@) (4.6)

rae Ikl - DOIycKacNas BeaHHa kodddunmenTa ycrofqmBocTH.

B coorsercreum ¢ CTH 1{-01-95 /3/ nmomyckaenmspii xoaddpemma-
€HT YCTOHYMBOCTH ONpeEACIsSeTCd KakK

Yn?¥
k| = =%, %)
Ye
rie % - KOX(pHIMEHT HaJCHHOCTH MO HA3HAYCHHIO COOPYXCHHS
(xo3dpdenmHeHT OTBCTCTBCHHOCTH COOPYKCHHSA ), MPHHHMACTCK:

IS CKOPOCTHBIX H 0COOOrpy30HANPOKCHHLIX JiEmit - 1,25,
s meEEit 1 u 2 xareropuit - 1,20,
mis madt 3 xateropum - 1,15,
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mn muamil 4 xateropum - 1,10,
- KoapPHIMEHT CcodeTaHHS HAIPY3OK, YYHTHIBAXOUHN yMCcHb-

MeHHe nepomoc'm OJHOBPEMCHHOI'O MOSBICHHS PACYCTHBIX mrpysox, ;
MpHHIMACTCA g

VIS OCHOBHOIO codcTamms Harpysox - 1,00,

e ocoboro (ceifcMuxa) coueranus Harpysox - 0,90,

IS CIpOMTeIbHOr0 nepuona - 0,95;

7% - koapuumenT ycnosuif paGorel, MpHHHMACTCK:

I MCTONOB PACYcTa, YAOBICTBOPSIOMMX YCIOBHSM PABHOBCCHN-
1,00;

VIS yOpOmeHHBIX MeronoB - 0,95.

4.1.5. AHami3 pe3ybTaTOB OLICHKH COCTOSHAS HACKUIH HUIH
CKJIOHA

CocrosHMe HACHIIH WIH CKJIOHA ONCHMBACICE IO PC3YALTATAM
ITPOBCICHHBIX PACYCTOB YCTOWYHMBOCTH, BHIIONHCHHRIX JUIN psja codcHmil,
BHIODAHHBIX HA = OCHOBC AHANM3A MATCPHANOB HHXCHCPHO-I'COIOIHYCCKHX
H3bickanmii. [Ipwn 3nagennax k < l k | JCHAIOTCH BEIBOIBI O HENOCTATOYHOHN
YCTONYHMBOCTH HACHIIH MIH CKJIOHA; ONPEACIACTCE MCCTONONOXCHHS HX He-
YCTOHYMBEIX 30H, YTOYHSIOTCS PA3MEpPhI N0 UIMHE H BHICOTC; AacTcd Mpo-
FHO3 COCTOSHHA HACHIIH HIH CKIOHE B 3aBHCAMOCTH OT H3MCHCHHA TCXHO-
TCHHBIX H NMPHPOMHBLIX YCIOBHIf; H paccMaTpHBAIOTCH npnunu MepOnpHi-
THIl 0 HX YCHIICHMIO M CTaGmmsaimm.

4.2. O6ocHOBaHME MPHHATHA MPOCKTHOIO PCICHHA H BRIGOp
KOHCTPYKIHH

Ha ocHoBe aHamM3a BceX TMOMY9CHHBIX MATCPHAIOB (MPEABICTO-
pPHM O0BeKTa, pe3yILTATOB BHUIONHCHHBIX MEKCHCPHBIX pACYCIOB) YCTa-
HABIMBAIOTCA MPHYHHLI H YCJIOBHS BO3HHMKHOBCHHMA Jcdopmaimii. Beysa-
raloTcs H PaccMaTPHBAIOTCA BO3IMOXHEIC IPOCKTHBIC PEMICHHS, CI10CO0HBIC
YCTPAHHTL NPHYHHBI HX MMOSBJICHHS WM H3MCHHTL XS8PAKTCp NpOTeKa-
HHA JedopMarpii.

Ecm mpopemeHsbif aHami3 moxa3al, 9To IS YCHICHHS HIH CTa-
OHIH3AMH HACHLUTH HIH CKIOHA TpeOyercs YCTpoHCTBO MOICPKHBAONEX
coopyxeHui 1Enecoo6pasHO PacCMOTPETH BOINOXHOCTL IPHMCHCHHS JUIL
3TOH nemi raGHOHHBIX KOHCTpYKIpHit B BHJIC raGHOHHBIX CTCH HIH CTeH CH-
crembl  Teppamem, paGoTaommx Ha BOCHPHSTHC H3OBITOYHBIX OMOJ3HC-
BbIX jpaBienuii E,, kHM, Oxonsarempubiif BbIGOP NMpOCKTHOIO peincHH
MPOH3BOJIHTCA HA OCHOBE TEXHHKO-3KOHOMHICCKOIO CPABHCHHSL CONOCTAB-
JIAEMBIX BAPHAHTOB, B TOM WHCIC ¢ TPaJHIHOHHBINE cnocobam: ycuie-

- ycrpoiicteoM GepM 1 koHTpGankeToB. [IpH 3TOM NpHHATOC pemcHHe
HOIKHO 0obecTIcYMBATL HANCKHOCTH, PA6OTOCNIOCOGHOCTS, XONTOBEIHOCTD
ycuimBaeMoro ob6bexTa H caMolf KOHCTPYKIMH; 6e30acHOCTh IBHOKCHHY
MOE3/I0B; BO3MOXHOCTHL MCXaHH3aI(MH, BhmonHenns pabor ¢ mons (Geas 3a-
KPBITHA TMICPEroHa); YAOBICTBOPATL TpcOOBAHHAM IKOJOIHH, OXpaHBI
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oKpyxaromeil cpefbl, TCXHHKH 06€30nMacHOCTH H OXpaHBI TpYJa.

TakuMH pemcHHIMH MOryT ObITh rabGHOHHBIC TIPaBUTALMOHHLIC
CTeHbl (IVIOMHAL BLICUIANKA CTCHBI BRICOTON // W mmMpHHOHA 1o Bepxy b u
no Hu3y B 13 rabHoHOB) HIH CTCHBI CHCTEMBI TeppaMeni, SBISIOIMMECH MO
CYTH ApNOIPYHTOBBINH CTCHaMH, Y KOTOPBIX 00/HIIOBOTHAS YaCTh BHIKJIA-
JAbIBacTCE H3 rabHOHOB, 8 OCTAJLHON MACCHB OTCHHIACTCH M3 JPCHHPYIO-
[ICTO FPYHTA, APNHPOBAHHOI0 METAJUIHYCCKHNH CCTKaMHU s obecnicacHHS
€ro BHYTpcHHCH YCTONYHBOCTH.

4.3. TIpoexTHPOBAHHC IPABHTAIMOHHBIX I'aGHOHHBIX CTCH
4.3.1. OnpenencHie OCHOBHBIX PA3MEPOB (BBHICOTHI H ITHPHHEI)

I'pasuTaionHas rabuonmas creHa (I'TC) momkma nmpoexTHpo-

BATHCS C Y9YCTOM BO3MOXHBIX CXCM ©C PAa3pYIICHHA, NPHBCIACHHBIX Ha
puc4.ll.

BO3MOXHBIE CXEMbBI PA3PYLLUEHUS TABUOHHOMU
I'PABUTALIMOHHON CTEHBI

a - noHoe obpymense

6 - HapymeHHe Hecymeif cnocobHOCTH OCHOBAHHA
B - CIBHT

I - ONPOKHIBIBAHHE

I - BHyTpCHHEE paspyIcHHe

Puc. 4.11
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[Nepsoraganbio nmpom3soauTes BHIGOp THHA GOpPMEI B KOHCTPYK-
man ['T'C, mpuBa3Kka K MECTHBIM YCIIOBHAM, HAZHAYCHHC OCHORHBIX Pa3NCpOB
CTeHBbl H HX YBS3Ka ¢ KOHCTpyKiHell ycsumBacmolf Hacsmm. Bricora cTesnl
nowkHa obecricanBaTh ycroliquBoCcTL BepxHelt wacTa Hackmm. [llnpusaa ra-
GHOHOB, c¢ CIArAFOMMX, H GopMa CTCHBI YCTAHABIABACTCE H3 yCIOBHS 06cc-
neYcHHS YCTOMIMBOCTH CTCHBI MPOTHB CIBATS H ONPOKHIBBAHKS, JONONHH-
TENLHO MPOBCPRCTCH PACICTANH MO OlcHKe Hecymedi cnocobHocTa OcHOBA-
HUA (B TOM YHCIEC MO KPYrIOIMIMHAPAICCKOll MOBCPXHOCTH CNCIICHHN) H
IO OlEHKe BHYTpeHHedt ycroifumBocTs cresbl. Pacder cieayer HAYHHATE C
OIPC/IC/ICHAN OIOJBHEBOIO AaBICHHA IpyHTa Hackmu E, ( cv.4.1.4. (4.6),
puc.4.10) 1 axTHBHOIrO JaB/IcHHS rpyHTa 3ackmxu E, (puc. 4.12) m 5x cpas-
HeHUA MeXy coboli i BeiGopa HanGombmero. AKTHBHOC JABICHHC HOCBA -
3aHHOI'O IpyHTa 3achimkH E, (kH/M) Ha 3a1HI00 rpalb noamnopHoli creHsl
OITPENC/NAETCH HA CHHMITY e¢ JUIMHLI KaK

2
E, = —@2—&, . 48)

rae k, - xoapdpieHT AKTHBHOI'O JABJICHHA HA NOMNOPHYIO CTCHY;
2
k = cos (p-a)

" Y Sin(p + 9,)sin(@ — &) |

2 2
cos(a + @, ) cos(a — 8)] oo acos(a * %)

, (4.9)

Y - yHAeIUbHBI Bec rpyHTa 3achimik, KH/N? ;

H - BeICOTa nomnopHO CICHEI, M ;

@ - YroX BHYTPCHHCTO TPCHHS IPYHTa, IPaK;

@, - YTOll TPCHHS IPYHTA MO 3a/Hcil paHn CTCHLI, TPaL.;

IVI1 BecbMa MICPOXOBATHIX IpaHc NOMIOPHLIX CTCH ¢= @,;

£ - IOl HAKIOHA NMOBCPXHOCTH [PYHTa 3ACHINKH K FOPH3OH-
TaNH, Ipaj.,;

@ - Yroll OTKIOHCHMA 3ajHcil rpaHH NOMNOpPHOHR CTeHkl OT BEp-
THKAIM, IPajl.: 3HAYCHHA O - HONOKMTEILHO, KOrJA IPYHT HABHCACT HAaX
3agHell IpaHBIO CTeHBI, H OTPHUATEALHO, CCIHM CICHA HaBAIHBAacICA Ha
TPYHT.

Jucorysats a=0 m @ =0 xasieHHc IpyHTS HA NOANOPHYIO
cTeHy Oyaer ropm3oHTaNBLHBIM (cM. pHc.4.12). Beipaxenme mim onpeacie-
HHA KodpdHpeHTa aKTHBHOTO JABJICHHA NMPHMCT BHJX

k, = tg' (45 - p/2) . (4.10)
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CXEMA JNEWCTBUSI AKTUBHOI'O JABJIEHUSA E, HA TIOATNOPHYIO CTEHY
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Ciia axTiBHOro jAaiaeHus rpydra sacesmku E, ( xH/M) ma non-
MOPHYIO CTeHY NMPHKJIALBACTCA HA PACCTOSHER H/3 OT OCHOBAHHS CTCHBLI
(cm.puc.4.12). Cuna onossHeBoro JaB/IcHAS IPYHTa HackinH E, Ha moamnop-
HYIO CTCHY ITPHK/IALIBACTCA B CCpeMHE BbICOTHI CTeHbI (cM. prc.4.10).

'paBnTanponHas raGHoHHAS CTCHA PACCIHTHIBACTCS HA BOCIIPHL-
THe HaubGonbmero xaeieHns akmuBHoro E, wm onomHesoro E,. -

PaccMaTpuBaercs BHEMIHSN M BHYTPCHHSS YCTOHYHMBOCTL CTCHBI.
BHeumsa ycToiMMBOCTS CTEHBI OlICHHBACTCA HA COBHI, ONPOKHILIBAHHC H
noTepro Hecymelf crnocobHocTH ocHoBaHMA. BHyTIpeHHas ycTOHYHBOCTH
CTcHbl ITPOBCPACTCH PACYCTOM HA IPOYHOCTHL MO Haubolee onacHLIM  Ce-
9eHHAM (10 MecTaM coemHeHiif raGHOHOB Apyr ¢ APYIoM).

YeToifuMBOCTL CTeHBI MPOTHB CABHI'A MO IOBEPXHOCTH OCHOBaHHS
(puc. 4.13) obecneunBacTcs MpH BHINONHCHME YCIOBHA

k>|k|, (4.11)
k= —? , 4.12)

rae R - ynepxwBaroupie ciubi, KH/M;
T - casuraiomme cwisl, KH/M;

R=Nf + cB, (4.13)
T=E, (4.14)
rae E - MakcHMaibHAs Be/Bf9MHA TOPH3OHTANLHON cocraBis-
romeil aKTHBHOrO JjapieHHs E, wm onomsHesoro jaapnenns E, , xH/M.
E, = E, cos(a+@,)
E = max

4.1
E @.15)

YCToiMMBOCTL CTeHBI NPOTHB ONpoKHabBanud (puc.4.14) obec-

neYHBacTCa NMpH  BhimosHenue ycuosns (4.11), Ho k ompejenserca U3 Bbl-
PakeHHA ~

\ M
‘ - T/Iﬁ , (4.16)

on
rae My, - MOMeHT yaepimBarommx ciur, KH*M/M;
M,,- MOMEHT cwil, JcHCTBYIONMX HA ONPOKHBLIBAHHC CTCHMI,

kKH*M/M.
Mw = Gy X, o 4.17)
rae G, - paBHOJICHCTBYIOIIAN BCeX BEPTHKANbLHLIX HArpy3ok, KH/w;
n
G, = ZG:: , (4.18)
i=1
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PACYETHAS CXEMA K OIIPENEJIEHHIO
YCTOAYHUBOCTHU CTEHBI HA CIABHI

H
E
|
G, 2
R
N
B
Puc. 4.13
rae Gy - Bec i-oif cexapmm rabuona, kH/y;
X, - ue9o pasHojaclicTByfomell BCEX BEPTHKANBHBIX HAIpY-
30K, M

zGu X
36,

rie X; - wredo cHibl G,;, OTHOCHTSIbHO TOUKH A (cM. puc.4.14) , M
Bec i-ro rabuona G" ¢ ONPCJICILCTCH KaK

(4.19)

Gy = oy %, » (4.20)

o £
rie ;- omams i-rorabuouna, M
% - YICTbHBH Bec MATCpHAaNA 3aNONHEHHA raGHOHa, xHIM3

y, = 7.(1- n) @.21)

- YHACNbHbIH BEC JaCTHLl MATCPHAJA 3anoxHeHHs rabuona, KH/NM?,

(cM. puc.3.4, Tabu. 3.5);
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PACYETHAA CXEMA K OITPEAEJIEHUIO
YCTOMYMUBOCTH CTEHBI HA OITPOKHIbIBAHUE

G §1 E

Yo

//,s'/,s'/S//ﬂ 77 R e T VAT

R —

Puc. 4.14

Mug=Ey, , (4.22)

rae y, - miedo paBHoAciicTByromeci BceX rOpH3OHTAILHBIX Harpy-
30K E, M.

4.3.2. TlpoBepka Hecymeli criocoGHOCTH OCHOBAHHS CTCHBI

Hecymas cnocobrHocts ocHoBasmsa rabGmonHOl cremsl obecnicdn-
BACTCH NPH BLUIOMHCHAA  YCIOBHA

oy < |of

_ o s (4.23)
k: - O_V > Ik'
o] <—Jim (4.24)

F,

s
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rje o, - MAKCHMAIbHOC BCPTHKAIbHOE HAMIPSOKCHHE, ACicTBYIONICE B

OCHOBAHMH NOJICPXHBaIOMEro coopyxkenus, klla;
a'l-llonyacacuoc JI@BJICHHE TOJA NOoAOINBOH rabHOHHOH CTEHbBI,
klla;

Qum - MPCHCIbHAN Hecymas criocobHocTs ocHopanmi, klla;

F, - xoaddummenT 3anaca, F, = 3.

Pacger HampwkeHuii o, ACHCTBYIONHX IO nmoaomse rabHOHHOro
COOpYXXCHMS, YCTAHOBJICHHOrO HA MPOYHLIX IPYHTAX OCHOBAaHIIA JOMYycKa-
ercs MPOBOJNHTHL MPH BCIHYHHC JKCIHCHTPHCHTETA HOPMATHHON CHIIBI
N e 5 B/6, ¢ yaeTOM TpancieHIalbHOro pacnpeiclicHns AaBiacHus ( puc.
4.15,2a),anpu e >B/6 -c y4ecTOM TpCYroiNbHOrO PACIpEICICHHSA NaB-
neams (puc.4.15, 26).

Ina caygas e < B/6 (cM. 4.15, 2a ) MAKCHMANIBHBIE O, H MHHH-
MAILHOE O, 3HAYCHHA HANPMKCHHI Oonpele/aioTcs KaK

N(+6e/B

PIEE.L il 425
B

N(-6e/ B)

O nin =-—B—-— - (4.26)
Jlns cryqas e > B/6 ( cM. puc. 4.15, 26 ) cymecTByeT TONLKO MaKCH-
MAJILHOC HAIMPMHKCHHE

o, -311 4.27
max 3d ’ ( . )

rje d- paccTosHMe OT HHDKHETO JICBOrO Kpas noxomss! rabnona o
TOYKH IPHIOKCHHS PCakiHH IpyHTa ocHoBaHHA N, M (cM. puc.4.15, 1)

d » Mw - Mall

N ; :

rae M ), u M, onpenensiorca B 1.4.3.1 no popmynan (4.17-4.22).

Onenka Hecymedl criocobHOCTH OCHOBAHHS NPOH3BOMHMTCA IO JO-
ITyCKacNBIM HAMPIOKCHHAM ¢ Hcnonb3opanuceM Qopmynst B. Xaucena

(4.28)

gm=c¢ N.d. +qN,d, iy+ BN,d, i, y, (4.29)

rie qim - NpeAcIbHAL Hecymas criocobHocTL ocHoBaHug, k[1a;

B - mmpHHa OCHOBAHHS TOJNICPAMBAIOMICIO COOPYKCHHS, M;
¢ - YOCIbHOC CHCIUICHHC IPyHTa ocHoBaHmHd, K[la;

@ - Yrol BHYTPCHHCrO TpCHUS IPDYHTa8 OCHOBAHHS, Ipaj.;

¢ - BCPTHKANBLHOC NABJICHHC HA MojomBy QyHIaMcHTa
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g=r’z, (4.30)

rAc y - yACHbHBII Bec rpyHTa noj moxomsoi dyraamenta, KH/M3;
y'- ynensuuif Bec rpyHTa BhINE momommsl dymmamenta, KH/M3;
z - rayOHHA 3aM0XcHHS PyHIAMEHT], M;
N.,N,, N, - Gespasnucpusic koadpdumentsr Hecymeit crioco6-
HOCTH, 3aBHCAIHE OT YI/Ia BHYTPCHHCIO TPCHHA @

N =l
N, = (4.31)
f gy
Nq = e‘t" tgz (45° + ¢/ 2) ’ (4.32)
NY = l.S(Nq e l) tg¢ = (4_33)
Iys f’, - Koa(ppHIMEHTE], YIHTHIBAIONME HAKIOH HAIPY3KH;
i,=1-T/2N , (4.39)

rae 7T, N - ropH30HTaIbHAS H BEPTHKANILHAL COCTABJIAIONME pAaB-
HocHicTeyiomelf BHeuMHEH HArpyskH Ha ¢ynnamenT, KH/M
H
b= (435)
d., dg, d, - xo>pHImCHTHI, yIHTHIBAIONME [IYOHHY 3a/10KeHHS
¢ynpamenra: d, =1 ,
d, = d, =1+035z/B. (4.36)

YeroitauBocTs oCHOBAHHA TabHOHHON CTeHBI NMPOTHB CHBHTA MO
KPYrIOIIMHAPHICCKON NMOBCPXHOCTH cMemeHHA (cM.puc.4.8) onenuBaercs
pacgcToM KoaddunmeHTa ycrofimmBocTH k mo dQopmyne (4.2).

YeroifuuBocTh ocHoBaHMA obecrieaHBacTCA MPH COOMIONECHHH  YCITO-
Bug (4.11).

4.3.3. TlpoBecpka BHYTpeHHell YCTOHYHBOCTH CTCHBI

Ouenxa BHyTpeHHell ycroiMHBOCTH rabHOHHOrO COOpYXeHHS
BKJI¥O9acT B cebf pacder HA NMPOYHOCTL MO HaHOoNee OnacHbIM CeYeHH-
SN (0 MeCTy coeHeHHS TabHOHOB JpYr ¢ APYroM), TO eCThb MPOH3BO-
JUTCY IPOBEPKAE COOPYKCHHA HAa BO3MOXHOCTL CHBHI'a OTACABHBLIX CIOEB
rabHOHOB MO NMOBCPXHOCTH KOHTAKTA BHYTPH CTCHBI.

BHyTpeHHas ycToifaHBOCTL rabuoHHoM cTensl obecnieauBaercs npu
BBINOJIHCHHH JUIS KaXHOoro i-ro ciof coopyxeHus (puc.4.16) yciosuii

T S Toon (4.37)
O; £ Oy » (4.38)
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b

| TAe 7, 0; - ACHCIBYIOIHC HA KOHTAKTE | — O CJIO4 CTCHBI  Kaca-
TENbLHLIC H HOpPMaJbHBIC HanpsxkeHud, Klla;
Toom + Opon - MOITYCKACMBIC BCIHYHHBI KaCATCILHOIO M HOP-
ManbHOro Hanpsxexuif, k[1a.
Hanpsxenns capura Ha KOHTAKTE CllocB raCHOHHBIX cexupmif (oM.
puc.4.14) onpenensercs KaKk
Ew (4.39)
T B ;
rae B; - mupusa rabHoHHON coxiH B i - OM YPOBHC, N;
Ej - MaKCHMAaNLHAS BOIMIHHA TIOPH3OHTAXLHOH cocTaBigio-
meil akTuBHOro pgamineHms K, , xH/M mwm omommacsoro masicHux £, ,
kH/M Ha xoHTakTe raGHOHHBIX cexipli B/ - OM ypoBHC

E.M
E,, = max '
hi { Enl
CHpuraromyMH cHIaMH SBISIOTCS aKTUBHBIC E,, HWIH ONOI3HE-
Bble napnenus E,;, Aclicrsyromme 1o i-oMy ClIO
g o 2Eah
ah — Hl '

E, h
E,,,:——'}I'

rae E,;, - nanbonpinee akmuBHOe AaBicame, KHM ;
E, - onommuesoe napnenne, xH/ ;
I h; - paccTosHHe OT BepXxa CTCHBI JO i-Oro pacicTHOro ropH-
30HTAILHOTO CCYCHNS, N.
JomyckacMas BOIHMYHHA KACATSILHOIO HANPIXCHHA YCTAHABIH-
BaeTca pacycToM no dopmyine

Tom = 0, 8O +C; (4.43)

(4.40)

(4.41)

; (4.42)

rac @* - yrox TpeHms rabGHOHHBIX KOHCTpyKipit mo i-off pacuer-
HOH MOBEPXHOCTH, Ipaj.;
€, - YACILHOC clerUleHne no 3Toff xe nopepxaoctd, Klla.

¢ = 2.5 }" - lo ’ (4.44)
% - yRenmbHbiil Bec Marcpmana ratmona, KH/M?;

= 3P -5, (4.45)
P,- Macca ceTxH rabuonHoi cexapm, Kr/nd.
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BemiguHa P, Boibupaercd mo JaHHBIM Tabmue! 4.4 B 3aBHCH-
MOCTH OT BBICOTHI FAGHOHHOIN CCKIMM H MpPECIA NPOTHOCTH HA paspr |
IPOBONOKH R,.

PACYETHASl CXEMA K AHAJIU3Y BHYTPEHHEW
YCTOWYUBOCTU TABMOHHOM CTEHBI

Smophl HanpXeHAR o}
npH AcHCTBHY
a) onomHesoro  6) AKTHBHOrO
nasneans E, napnesas E,,

=EH
Ey Y

— — —'b.c- o
- b
i

3
oy~ i-y[-a€

| [4 v R \

77| T, VEFT ST 7=77
| n |/ o2
1 4

|
F

i Puc. 4.16
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Amyrdiatey

Tabmema 4.4

R, = f(FR)
BeicoTa rabuoHHOM ceximy [lpenenr npoYHOCTH
0.50 | 1.00 cerxu R,, kH/N
Macca  cerxu cexipm P, xr/M?

, 8.0 5.55 30
11.20 - 1.85 34
11.00 7.25 35
11.00 8.20 40
12.30 8.20 42
11.80 8.40 43
14.30 10.50 45
15.20 10.30 47
15.00 10.50 53

Hopmanmbhoe Hanpmxesme, aelicTBylomec Ha8 KOHTakTe rabuoH-
HBIX ccKipii B /-OM YpOBHe

N, 26y
lof B = B , (4.46)
£ rac N; - HOpMa/ibHAA peakus HIDKSICKANHEX cIocB abHOHOB,
kH/M;
Ny =205 (4.47)
B, - mMpHHA CTCHBI B PACICTHOM CCICHMH, M.
HormyckaeMas BEIHYHHA HOPMAJBLHOIO HANPSKCHHA ONMpCACIsIcTCS
M3 BBIPAXKEHHS Oon = 0y, — 300 . (4.48)

4.3.4. Omacanne NMpHHATON KOHCTPYKIMH CTCHbI

BoaMoxbie cxeMmbl ycrpolictea raGmomsolf cresnl Ha 06BeKTE
npeacTasicHbl Ha puc.3.6. Kaxaas cresa cocToRT H3 raGHOHHOIO MaccH-
Ba MPAMOYTONbHON (OpMBI B MONCPEIHOM CCUCHHH, ¢ BHCMHCH CTOPOHBI
OHA MOXET HMETH CTYNCHYAaTOC OYCPTAHME.

Koncrpyxipin, pa3Meps! 1 KomHyecTBo rabHoHOB onpe/cideTcd HA
OCHOBAHHM pPaHce BBINOJHCHHBIX pacicToB HeobxomuMol MIMHBI H BBICO-
Thl YYACTKA YCHJICHHS OOBCKTa C MOMOIIBLIO CTCHBI.

IMpu npoexTHpoBanuH raGHOHHON CTCHBI PEKOMEH/IYCTCE HCIIONb-
30BATHL CTAHJAPTHBIC KOHCTPYKIHMH rabHoHOB, cueiidHKalHHA KOTOPBIX
mpuBexcHb! B [Ipunoxensm 1. [Ipa 3ToM cieayer pacdcTHBIC PasNCcphl

,  raGHOHOB KOPPEKTHPOBATH KO BeaMuuH KpaTabix 0,5 M wm 1,0 M B Gois-
IIYIO CTOpOHY.

Ilpn paspaborke mnpoexTa raGHOHHON CTeHbHI B TOSCHHTCILHOM

3aMHCKE JOJDKHBI ObITH MPEACTABICHEL CXEMBI pa3MemcHHs I'aOHOHHBIX CTCH
61



3A0 «PekoHcTpyKuma», r.Mocksa, yn.Cokonoso-Melepckas, 4.14, nom.14, www.re-con.ru, info@re-con.ru, Ten.(495)6642690

Ha 06beKTe, NPUHATHIC KOHCTPYKTHBHbIC pemmeHns ¢ ofbeMamu paboT u co
cnemaEKammEcii MaTepHaos.,

4.4. [TpocxTHpOBaHHC CTEH CHCTeMBI TeppaMem

4.4.1. Onpeacnensc OCHOBHBLIX Pa3MEpPOB CTCHBI (BLICOTHI H INMPH-
HBI)

Crenni ciicrensl Teppamem (CT) K0IDKHBI MPOSKTHPOBATHCA C Yyde-
TOM BO3MOXHEIX CXCM HX pa3pymIcHHs, NMPHBCACHHBIX Ha pHc.4.17.

BO3MOXHBIE CXEMbI PA3PYILIEHHUA
CHCTEMbI TEPPAMELL

e

&

6 - onpoKMILIBAHMC
B - HApymeHue Hecymeii criocobHOCTR ocHOBAHMA
I - HApYyIIcHHE MCCTHOH YCTOHYHBOCTH COOPYKCHHA
I - HapymenHe obmieit yerolfiMuBOCTH COOpYXKeHHS
MO KPYTIOWHIHHIPHICCKOMN MOBEPXHOCTH CMEINCHHI
| - noBepxHOCTL CMEMCHUS

Puc. 4.17

INepsonaganmsyHo npoumspoxuTcs BhIGOp THIIA, HOPMEI H KOHCTPYK-
i CT, npHBS3Ka K MCCTHBIM YCIOBHAM, HA3HAYCHHE OCHOBHBIX PA3MEPOE
COOpYXCHHS H X YBS3Ka C KOHCTPYKIMeH ycHImBacMoi 9acTu.

Beicora coopyxeHHf cuCTeMbl Teppamem JokHa obecnieumBaTh
yCTORYIMBOCTE BEpXHCH 9aCTH HACKIH.
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Uinpuna 1 ¢dopMa coopykeHus cHCTeMbl TeppaMan ycTaHABIH-
BacTcH M3 ycroBHA ofecniedcHns yCTONYMBOCTH COOpPYXCHRES IIPOTHS CIBMIS
H ONPOKHIBIBAHHA, TOMONHUTEILHO MPOBEPICTCE PACICTANH IO OLICHKE He-
cymeif croco6HOCTH OcHOBaHMA (B TOM 9YHMCAC IO KPYITIOMALIMHAPHIcCK oM
MOBCPXHOCTH CMEIEHHA) M 110 OLICHKe BHyTpenHeil ycrotmmsocra CT.

Pacuer cieayer HauHHATH C ONPEACICHHS ONOIHCBOIO JABICHHN

' rpyHTa HackinH E, H aKTHBHOIrO JABJICHHA IPyHTa 3ackumikH E, no dopmy-

naM (4.6,4.8), peficTByIonmX NO KOHTAKTY HACHIIH H ApMOIrpyHTOBOH CTe-
Hbl (cHcremb! TeppaMemn) u cpaBHCHHS HX Mexxy cobGolf miz mmibopa
Haubonsmero.

Crena cucrembr TeppaMemn paccYHTHIBACTCS Ha BOCHPMATHS HAH-
Gonpmero napnenns (axTusHoro E, wm onomuesoro E,) (puc.4.18).

PaccMaTprBacTcs BHEIHASL M BHYTPCHHAS YCTONYMBOCTL COOpYXC-
HHA cHcTemsl Teppament.

BHemmHas ycroifauMBoCcTL CTeHBI cHCTeNB! Teppanam olicHHBACTCE
Ha CABHMI, ONMPOKANBIBAHHC H MNOTCpPI0 Hecymied criocoGHOCTH OCHOBAHHA.

BryTpennss ycrolf9HMBOCTL COOpYXeHHS CHCTeNEl TeppamMem mpo-
BCPACTCA PACICTOM HA NPOYHOCTL H AHKCPHYIO CIIOCOGHOCTL CCTOK.

YeroiaMBoCTh cTeHBI cHCTeMBI TeppaMemn nMpoTHp CABHIa MO IO-
BEPXHOCTH OCHOBAHMA ofecneduBacTCs NpH BhonHcsHH ycaosas (4.11).
Pacaer ycroifaBocTH cTeHBl MPOTHB CABHIa BRIIONHSCTCE N0 GopNymaM
(4.12-4.15) (cM. puc.4.18).

YeToiaMBOCTE CTCHBI CHCTeNB! TeppaNemnl OpPOTHE  ONPOKHILI-
Bapug (cM.puc.4.18) obGecneumBactcs mpE  BemMonHcHHH ycaoBas (4.11).
Pacger ycrolumBOCTH CTCHBI HA ONPOKHIBLIBAHHC BHIIOIHACTCH C HCIIONb-
3oanMeM dopmyin (4.12,4.13,4.16-4.18) 1 BeIpaeumit

G, =2(G, + G,) (4.49)

i=l

rae G, - Beci-ro cos rpyHTa 3achmkH, KH/M.

Z G, x + Z G, x,
X, = = =l i (4.50)

>(6, +6,)

i=1

-

G,=a,y , (4.51)
IA¢ @, - TUIOMAJL i-T0 CIOS FPYHTa 3aCHIIKH, N%;
Yy - y#eabHbOi Bec rpyHTa 3achmikH, KH/n3.
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4.4.2. llpoeepka Hecymeil crocoGHOCTH OCHOBAHHS

YcroifumBOoCT, OCHOBaSHHA CHCTeMBl Teppanem mo Hecymcl co-
cobnocTi obecrnicunBaeTcs NpH BHIMONHCHHH YycaoBH™ (4.23).

Pacuer o, BbmomHsercs mo ¢opmyne Melicpxoda, mpemmonaras
pacnipeencaie Hanmpskexmii Ha 3¢pexTHBHOEC OCHOBAHHC NOCTOSHHLIN HA
nporxeHiH (B - 2 e) (puic.4.18)

B N
s (B— 2e)
B M~ M,
2

. 4.52)

e = - (4.53)

N

rae N - HOpMaIbHOE JABJICHHE OT IPYHTA 3aCHINIKH cHCTeNsl Teppa-
Mem Ha ocHoBamme,kH/M; N=G,.

Eci BemfdiHa SKCUCHTPHCHTETa € OTpHIATeIbHA, To (dex-
TIBHOE OCHOBaHIIe Oyjer mMpe peanbHOro.

Jonyckaemoe aasnenne noa nmogomsolf CTeHBI cHcTeMbl Teppa-
Meln paccaiThiBacTes no gopmynam (4.24-4.36).

YeToifYMBOCTL OCHOBAHMA CTeHbI CHCTeMbl TeppamMcil NPOTHB
CABHI'a MO KPYrIOIBUIMHJIPHIECKOll MOBEPXHOCTH cMeneHnus (cM. puc.4.17 x)
OlLEHIBAETCA pacdeToM ycrolfuiBocTH k mo ¢opmyine (4.2).

YceroifanBocTs ocHOBaHHA obccnicynBacTes MpH cobmoacHHH yCIo-
Bus (4.11).

4.4.3, TlpoBepka BHYTpeHHClH YCTOHYHBOCTH CTCHBI

Ouenka BHyTpenseil ycTONYMBOCTH CTCHBI CHCTeMbl Teppament
NPOH3BOMTCA UIS 000CHOBAHINS MPHHATLIX PA3INCPOB apMHpOBaHMS (UIH-
HBI CETOK H wmara apmMuposanui). OHa BrmodacT B ccOf onpejcicHHe KO-
>¢¢innieHTa 3anaca k, (pacder Ha MPOYHOCTH CCTKH) H KoadmpicHTa 38-
naca Ha BbUICPrHBaHHE CETKH &, (pacdeT Ha aHKEPHYIO CIIOCOGHOCTL CETKH)
Noj AeiicTBHEeM aKTHBHOI'O IaBJICHHS IPYHTa 3acChlIKd, AclicTBylomero Ha
TBUILHYIO CTOPOHY rabHOHOB.

[pexpapuTenbHo Bech 60K cTeHbl cHCTeNBI Teppamemn pasjic-
JIETCA HA JIBE 9aCTH: aKTUBHYIO, I'Ic KACATENbHBIC HANPMKCHHA AcHCTBYIOT
B HAMpABICHUH NHIICBOH IPaHH COOPYXCHHMA M PCaKTHBHYIO, [Jie Kaca-
Te/bible HAMPAXKCHHA JCHCTBYIOT B HAMpPAaBJICHHN ThUIbHON cTOpoHBI 610-
Ka. [pamima MeXXy 3THMH JBYMA 30HAMH HOPOXOJAT 9epe3 McCTa MAaKCH-
MalbHBIX HAITPAKCHMIA.

[Tonoxenne 3Tol JIHHUM JUIS BEpTHKaIbLHOIN JHICBON IPAHH CTCHBI
cHcTeMb! Teppamemn MoxeT OBITH MPEACTABICHO 9epe3 PACCTOSHHE MEKIY
ThUILHOM CTopoHOMN rabuoHa W rpaHmicii JABYX 30H Ha BCpPIIMHC CTCHBI
X, (cM. puc. 4.18)

x = Hytg(45-912) | (4.59)
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rae H,; - ycioBHas BBICOTS CTCHBI CHCTeMbl Teppamelm, M ;
@ - Yrol BHYTPCHHCrO TPCHHS TIPYHTa 3aCBHIIKH, [Pal.
Jiz xaxpolt i-off cexaMH cTeHBl CHCTeMbl TeppaMewn onmpene-
NACTCH JUIMHA 3aJeixH (B peakTuBHOM 30He) L, , M 1o dopmyne
Ly=(B-by) - (H,~h)1g(45-9/2) , (4.55)

rac h; - roybuHa pasMemenns i-off apMHpyromeil cerku, M.
Jis  xaxmoro cios apMupyromeil CETKH ONpENCAScTCA BEIHIH-

HA BCPTHKAILHOrO JAaBiIeHHA o, Klla (puc.4.19)
o =rh , (4.56)

H PacCYMTHIBAIOTCS PACTAIHBAIONTHE YCHINA, ACHCTBYIONME HA APMHpYIO-
IIHE JICMCHTHI CCTKH B KAaXJIOM i-OM Clloc

Tl = klAH X s (4'57)
rac A4H - PACCTOSHHE MCOKIY APMHPYIONMMH CCTKAaMH, M.

PACYETHASl CXEMA K OLIEHKE BHYTPEHHEU
YCTONYUBOCTU CUCTEMBI TEPPAMEIII

Piic. 4.19
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Kos¢duipenT 3anaca Ha paspsis k, cerxi ompejensercd Kak

k= ‘_R%I , (4.58)

»
rae |R,| - momyckacMax MpouHOCTHL ceTkH Ha pasphs, KH/M

IR,I = % , (4.59)

rac R, - mpexen npounoctH cerxH, KH/M (oM. Tabm.4.4);
k, - xoadspaeHT 3anaca UM CCTKH ¢ NOKphITHEN 13 [1BX,

k, = 1.24.
KoagdumenT 3anaca Ha BeiicpruBanme k, CCIKH H3 IPYHTa 3a-
CHINTKH |
k = 1_7_1 (4.60)
(] T ’
rae | T |- mpenenbHoe aHKepHOe yciiume cerxH, KH/M
|T| =c,0.L, . (4.61)

rae ¢, - Kod(puIgieHT BBHIICPIHBAHHSA CCTKH M3 [PYHTS, I CCT-
KH H3 CTalbHOH MpoBOJIOKHM jBoifHoro kpydenus c, = 0.91.
Ha xaxmoM ropusoHTe ykiaaka ceTok KoddeEImenTsl 3anaca Ha

pasphiB k, M BHUICPIMBAHME Kk, JO/DKHBI NIPCBHINIATH JIOITYCTHMBIN
| k| = 1.50

k, 2 |k|. (4.62)
| k, 2 |k]|. (4.63)

4.4.4. Onucanue nNpHHATON KOHCTPYKIAM CTCHBI
ApmorpyHTOBas creHa Teppanem mpexacrasmser cobolf rpasdaTa-
IHOHHYIO raOHOHHYIO CTeHy, oOpaTHaf 38CRIIKA KOTOpoH A0omOoIHHTCIb-
| HO BPMHPYCTCS METAUIMICCKHMH CCTKANH CBE3AHHEINE C raGmomand (CM.
puc.3.7). Crena MOXET BO3BOAHTLCA KAK C mojesoff CTOPOHEI, TAKH  He-
TOCPEACTBCHHO HA HACHIIH,
Pa3Mephl CTeHBI ONpeeIsioTes M3 ycnoBas obecricdcans obmelt B
MecTHOH ycTolfumBocTH ycHnmBacMoill HackmH B camolf cresnl. Jlns xocTH-
KCHHA ITHX Nelelf BEpXHAS OTKOCHAL 9ACTH HACHIIH, KK MPABHIO, YIO-
naxmBaerca xo 1:1,75...1: 2. lllupuaa Gepmui (cremnl) XomxHa OBITL HE
MeHee 3,0 M. ’ .
Konnessie 9acmi cren npHcsmaroTces ¢ 06X CTOPOH IPCHEPYIO-
UMM IPYHTOM KOHTpPOAHKETOB, NMPHMBIKAIOMMM K 3THM MCCTaM.
BBICOTEI CTEH MO UIMHE HA3HAYAIOTCH KOHCTPYVKTHBHO, HCXOMS H3
MONYYCHHBIX PACYCTAMH NPOEKTHHIX OTMCTOK M YCIOBHH pasNCIcHHK
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CTCH HA MCCTHOCTH. B KaXJOM CCYCHHHM BBICOT2 CTCHBI OnpeicigeTcd
KaK PA3HHIIA MOKIY OTMCTKAMH MCCTHOCTH H OTMCTKAMH BEpPXa CTCHBI.
Ha BceM mpoTsxeHHM YYACTKA YCHUICHHS CTCHA, MOXKCT COCTOATH
H3 HECKOIBLKHX paoB (oT ojHoro H Gonee) koHCTpyKipif cucremsr Teppa-
MeIl, YCTAHOBJICHHBIX MO BEPTHKANH C PAMIMIHBIM IAroM (KaK IpaBHIIo
0,5..1,0 M) u EMeTs nMepeMenny o BhicoTy oT 1,0 M 1 Gonee. Ilpi sToM
BBICOTA CTCHBI OKPYIISIOTCH B GOMBINYIO CTOPOHY (KpaTHO BhICOTE rabuo- ‘
Ha). '
JUis BO3BEACHHS CTCHBI CICAYET MCNOIb30BATH THITOBBIC KOHCTPYK-
IMH KopoOuaTeix rabGHoOHOB co cramJapTHRIMM JuadparmMamu wm Ge3
OHBIX, BHIIIONHCHHBIX 3BCHbIMH mecTHrpanHol ¢opMbl H3 olHKOBaHHON
IMPOBOJIOKH H NMPHKPEIUICHHBIX K HHM 3lIeMeHTaM apMupoBanus (Teppamenr)
B BHJIC HNCIOIHX AHAJIOIMYMHLIC PA3MEPhI MPOBOJIOYHBIX OIHMHKOBAHHBIX CC-
TOK pasmHuHoll IMMPHHE] H /UIMHBLI, IPHBEACHABIX B CHCLA(HUKAIMIX-
(IMprwroxenus 1-3).
: ITpu ycrpoiicTee cTeHE!, €¢ MHIEBOH IPAHH PEKOMEHAYETCS NpHAa-
' BATH CTYNCHYATYIO GOPMY ITyTeM CMCIMICHHS raOHOHOB JPYr OTHOCHTCIb-
' Ho mpyroroHa 0,10...0,20 m.
‘ Jng 3anonHesHs rabHOHOB PEKOMCHIYCTCS MCIIONbL30BATH KAPhEp-
HbIi KaMeHb pa3MepoM B |,5...2,0 pasa mpepbnnaromuil pasMep 3BeHa ceT-
© KH, 8 B K84CCTBC 3aCHIIKH - NPCHHPYIOMMA IPYHT-NICCOK KPYMHLIA HIM
CPCAHC3CPHUCTRIN.
~ Jing mpexoTBpamcHHS BHIMBIBAHHS MECKa C THUILHON CTOPOHSBI ra-
6HOHOB ycTpauBacrcs ofpaTHbif (HILTP H3 HeTKaHOro MaTepuana (reo-
Tekerwig). C 3Toif Hebio yKIapIBAIOTCY PAa3pel3aHHBIC Ha KYCKM I0JOT-
HHINA ICOTEKCTHIA pa3MepoM He Menee 2,0x0,7 M m 2,0x1,2 M cooTser-
CTBCHHO Jiig rabuoHoB BhicoTol 0,5 M 1 1,0 M.
ITpu ycrpoficree CTCHBI BAIMONHAIOTCE IUIAHHPOBOYHELIC paboTsI:
- 0 NOATOTOBKE OCHOBAHHA VIS PA3MCIICHHA KOHCTPYKIpMii CH-
cremul TeppaNenn myTeM NOAPC3KH NPYHTA HACHUTH WM mebeHoIHol mox-
- . CBITIKH CIoeM TpeOyeMoil TO/MIHHEI;
-10 YCTAHOBKE KOHCTPYKIVHH M 3ANOJHCHHIO raGHOHOB KaMHEM;
- MO YKIaJIKe reoTekcTwiIs ¢ obpatHolf CTOpOHE! rabHOHOB H
YKIIAIKE APCHUPYIOMICTO IPYHTA 38CHIIKH C ¢¢ MOCHONHLIM YIUIOTHECHHCM.
Ocramsupic paboTsl mo ycuicHMIo BepxHell 9acTd HaCHIIH npo-
H3BOJATCH TPANMIMMOHHEIM criocoboM.
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5. METO/IMKA ITPOEKTHPOBAHMSA M PACYETA
FABMOHHBIX CTPYKTYP I 3ALMTHI OT -
PA3MBIBA OTKOCOB HACBIIIE!N, BEPEI'OB,
MOCTOBBIX OIIOP M KOHYCOB MOCTOB

5.1. Bribop rabioHHBIX CTPYKTYP /UIA 38MIBI OTKOCOB Hachmcit 1
GeperoykperuieHus

B 3aBHCHMOCTH OT MecTHBIX YycnoBuii BHIOHpacTCS OJHH M3 THIIOB
3a0MTHEI OTKOCOB Hachmici Him Geperoe /2/:

- MACCHBHbBIC rabHOHHBIC CTCHBI;

- o6HMIIOBKHM M3 TOHKHX 1'a6HoHOB 1 MaTpacos Peno;

- KOMOHHMpPOBaHHBIC COOPYXKCHHA M3 MACCHBHBLIX raGHOHOB H TOH-
KHMX MATPACOB;

- COOPYXCHHA JIA OTNCPATHBHOIO BOCCTAHOBJICHHA 3CMJISHOIO MO-
NIOTHA, TIOIBEPXEHHOI'0 PA3MBIBY (COOPYXCHHS CPOYHOrO BMCIIATCILCTEA).

ITpH HCMOML30BAHMH MACCHBHBIX raGHOHHBIX CTCH BO3MOXXHO ITPH-
MCHATH B Ka9YeCcTBE OCHOBaHMA rmyGokue QyHIAMCHTHI, KaMcHHYI0 Habpoc-
Ky Wi Habpocky M3 1HIMHApHYecknX rabronos (puc.5.l, 5.2).

B atom ciayuae sarmy6nenmsbic ¢ynmaMenTsl HeoGXomMbl, ITOOBI
CTPYKTYpa He OblsIa MOAMBITA MPH IPO3MH JHA.

Imy6una ¢ynnamenra maccusubix rabuommmix cren AH onpene-
JMeTcs MaKcMManbHol rryGHHoll AMBI MecTHOrO pasMbiBa Az : AH > Az.

Ipu o6mmroBke oTKoca WM Gepera TOHKMMH rabHOHANH H MaTpa-
caMi PeHO MOrYT MCIIONB30BATLCK CXEMbI, IIPHBE/ICHABIC Ha pHc.5.3. B aToM
cIy49ae JUDMHAa BbUTycKa L Kperulenns fAovkHa G6nrme Gonbime mim paBHa
(1,5 +2,0) Az; B cBs3m ¢ rHOKOCTHIO KPCILICHHS NMPH o0pa3oBaHHH MBI pa3-
MbIBa TOHKHIT rabmoH u3ruGasch, OmMycKacIcH B caMy AMY pa3MbiBa, YeM
(HKCcHpYeT ee H MPENATCIBYET Pa3pyMeHHIO OCHOBHOI'O MSCCHBA COOpYXe-
HHA.

Taxue CIPYKTypbi IPHMEHAIOTCH TOT/A, KOr/ia HeT HeoOXoammMocTH
NOANCPAMBAIOICIO (YKPENHTENLHOI0) COOPYXCHHS, HO BCC PABHO €CThb
OMACHOCTHL 3PO3MH.

IpsMepbl KOMOHHHPOBAHHBIX COOPYKCHHI M3 MacCHBHBIX rabmo-
HOB M TOHKHMX MaTpACOB ITPHBC/ICHLI Ha PHC. 5.4,

B ciygasx, xoraa HeoGxomuMo yctpolictBo BomoHempoHmiiacMolt
00/HIIOBKH, CIICXYeT MPEAYCMOTPETH YKJIANKY MO rabHoHbl BOJAOHCIPOHH-
naemoii Mem6panbt n3 [1BX wm GenronnTa, WM mponuIKy rabHoHos mec-
gaHo-6uTyMHOI MacTukolt (pmc. 5.5).

IIpu onepaTHBHOM BOCCTAHOBJICHHH Pa3MBITOro OTKOCa AIH Gepera
MOXET O6bITh PCKOMCHIOBAHO pellicHHE, MpeAcTaBiIcHHoe Ha puc. 5.6. Hc-
nons3oBanue Kopo6uatsix rabuonoB yaobno B ray6oxux Bojax (mpocrora
H3TOTOBJICHHA).

B oraenbHBIX cry9asx g yKperuieHus Geperos wim MOATOMISCMBIX
OTKOCOB MOTYT MPHMEHATLCA raGHOHHbIC CTPYKTYPH! B BHJIC CHCTEMBI Tep-
pamem (puc. 5.7).
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OBJIMLIOBKA MATPACAMH PEHO

O6moska MaTpacamu Pexo
/ MaxcHMaIbHbIH YPOBeHb BOIbI

O6mmioska MaTpacamu Pexo
/ MaxkcumansHeii ypoBeHb BOJIbI

%0, o

MaxcHMAaIbHAS MPeTyCMOTPCHHAA 3po3nA| [ 5 1.5-2AZ

Puc. 5.3

[Mpu ycrpoiictee rabnonnsiX ykpervienmii Heo6xommMo oba3aTem-
HOC 3aKPCIUICHHE MX KOHIICBBIX YJACTKOB.

5.2. Bei6op rabHOHHBIX CTPYKTYP /UIA 3aIHTHI MOCTOBBIX ONOpP H
KOHYCOB MOCTOB
MocToBBIC OMOPHI, PA3MEINICHHEIC B PYCiIe, HAXOAATCA MO MOCTOAH-
HBIM JIefiCTBHEM NMOTOKA H, KK MPABIIO, ITPH OTCYTCTBHM HalekHol 3a1mi-
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3AL[UTHOE COOPYXXEHUE U3 TABMOHOB U MATPACOB
PEHO C MACCUBHbBIM OCHOBAHHUEM

2.00
| IMaxcrams e YpOBEHb BOIBI
mefee———

S

l. max c.;@ - f,

N I MaxcHMaNLHEIN YPOBEHb BOXM |
v\‘ - . —_—————_—

HopuamsHuli ypoBEHD

Puc. 5.4
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BOOOHEITPOHHLIAEMBIE OBJIMLIOBKH M3 MATPACOB

mMaTpac Pero Tommmmoi 0,15-0,25 M cBapeHHbIi B rops4yio ¢ MacTHKOH M3
nec4aHo-6uTyMHON cnuecH

Puc. 5.5

Tl HX (QYHIAMCHT OrojiScTcs H HapYIIacTcs YCTOHIHBOCTL CAMOIO MOCTO-
BOrO COOPYXCHMS.

3ammra GCperoBBIX YCTOCB MOCTOB IPOBOJMTCA OT Pa3MbIBAIOMICTO
neticrans pexH (puc. 5.1).

3amMTa IPYHTOBBIX OTKOCOB GEperoBhIX YCTOCB MocTa (KOHYCOB
MOCTOB) HeoOXxoaHMa oT IHBHCBOH JPO3HM H BO3MOXHOIO CMCIICHHA IPYH-
TA B CBA3H ¢ KPYTHIN 3aJI0XKCHHEM OTKOCOB,

Bee i 3anmiTsl ocymecTBasIoTCS rabHOHAMM H MaTpacamH Pero B
HX KOMOMHAIMM HIH B OTACALHBIX CiIy9asx MaTpacaMu Pemo. [IpumMepsi
PA3THIHLIX KOHCTPYKTHBHBIX pemeHui MpHBeIcHE! Ha pHc.5.8-5.11.

Cocras rabaonsolf CIpyKTYps! ONpeIe/IseTCs NCCTHBIMH YCIIOBHAMH
PA3MCPANH COOpYXCHHIf H8 MOCTOBOM IICPEXO/Ie, PACYCTHBINH CKOPOCTAMH
TedeHHd, pacdcTHol ry6nHolt 3aToUICHHS H pacdcTHO#N BICOTON BOJHBI).
PasMephl cIpykTyphl (TpeOyemas Tommmea raGHoHa MM MaTpaca) Haxo-
asTcs pacderoN. ILnomanms M XOH(HUIypalms 3aIMT ONpeJCscTCs pasMe-
PaAMH COOPYXCHHS H NOTPCOHOCTAMH B 3aIIMTE OT pPa3MbiBa.
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HCITOJIb30OBAHUE CHUCTEMbI TEPPAMELL B
BEPEITOYKPEITUTEJIbHBIX COOPYXEHHSAX

Vax> 1.2 M/
45°

MakcumMambHbl# ypOBEHD BO/bI
eI -

A

(1.5+2)AZ B=0.8 + 1.0H

Vipax< 1 + 1.2 M/C

MakcHMabHbIH YpOBEHb BOMbI
e

1| - #F] N

(1.5+2)AZ B=0.8+ 1.0H

| - maTpacse! Peno
2 - reoTeKCTHIL
3 - 3/leMeHT apMHpOBaHMA

Puc. 5.7
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YKPEINJIEHHE BEPETOBBIX MOCTOBbBIX YCTOEB
I'’ABUOHAMH U MATPACAMH PEHO

Peso Ceaenne A-A
J/
7
an el ey e of
o ]
&=
4
B e 4
o) I -
1 £ w
° .
j: ' ) | e
! < 8
<5 |
S~Z ] |
IInau e s
7 i e
abnoms! u MaTpace! Pexo, '
YIIOXKEHHBIE ¢ YIETOM oqcp-L' -—
TaHUH MECTHOCTH
Puc. 5.8
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YKPEIJIEHHUE BEPEI'OBOI'O YCTOA
MATPACAMH PEHO

[Mpoexips

0.30

——— i 7
O
nan - §
Q | /B
(=]
-3 S— y o
I >
I <
T T
!
ﬁoa :
s b
OuepTaHuii MECTHOCTH | [7 3
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Pe e . B: |20
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Puc. 5.9
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YKPEIUIEHHUE MOCTOBBIX OIOP U MOCTOBBIX
YCTOEB. TABUOHAMH U MATPACAMMH PEHO
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JIETAJIb COEOAUHEHHA I'ABMOHOB/ MATPACOB
PEHO C BETOHHbIM OCHOBAHUEM
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BonT pacrsaxenus
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NN,
____ ¥
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5.3. Meromixa MpocKTHPOBAHHE aGHOHHLIX CTPYKTYP UIL
3alHTLI OT PA3MBLIBOB
5.3.1 Onpenenenite HCXOMHBIX JAHHBIX VI POCKTHPOBAHHA
OcHOBHBIMM MCXOJHBIMH JAHHLIMH JUIS NMPOCKTHPOBAHHA BCCX BH-
JIOB 38IIHT OT pPa3MbiBOB ABJIAIOTCK:

- pacdcTHas cKOpPOCTL TCHeHHS Vo (M/c);

- rTy6HHa MOCTOSHHOr O HIH BPEMECHHOrO NoAToIcHAS d; (M);

- pacYcTHAL BhICOTA BOMHBI A ;.

- B OTACILHBIX CIy9asX JICAOBAS HArpy3ka (FOPH3OHTANbHAL CO-
CTAB/ISIOMAS CHIA OT BO3JelicTBHA Nefosoro nons F,, MH B BepTHKAILHAY
cocTaBigromas Toif xe cumel F,, MH, aciicreyioume Ha COOpPYXcHHE OT-
KocHoro mpoduns).

BemaHHb! V 0 NPHHHMAKOTCA 1O AAHHEIN HEOCPSACTBCHHBIX H3NC-
pesiii MHIAPOMETEONOCTOB HIH PACcYcTONM B cooTseTcTeHd ¢ /7, 8/.

3Hagcnma d, MpH MOCTOSHHON 3aTorUIcHEH GepyTced TaKXke H3 HeZIO-
CPEACTBEHHBIX ITPOMCPOB IMAPOMeTeonocTos. IIpH BpeNCcHHON 32 TOIUICHHH
(B noiiMax HA MOCTOBBIX NCPEXOAAX) H MPOCKTHPOBAHHH YKPCILICHHI B CO-
oreercreuH ¢ 'CTH L[-01-95 /3/ pacxomp! naBojxa B COOTBCTCTBYIONIME HM
YPOBHH BO/IbI d; Ha NMHKC MABOAKOB ONMPCAC/ISIOTC [0 MAHABIM Ha 6o Xexmit
THIPOMCTCONOCTOB ¢ pacdcTHOM obecnicdcHHOCTHIO 1% IIE CKOPOCTHRIX,
ocoborpysonanpsxeHHbIX maunif 1 i 1-111 xaTeropuii & 2% aus measedt
IV kaTeropunii M noxbE3AHBIX MyTEH.

PacdcrHas BhicoTa BONHBI /g OIpcAciHicTCs B COOTBCTCTBHH C
CHulII 2.06.04-82 /4/ ¢ Taxoif xc pacdeTHOlN ob6ecricacaroCTRIO %0, KOTOPASs
ykasaHa seime. [TpE 3TOM, ¢CIH HNGIOTCS KOHKPCTHRIC JNAaHHRIC O madde-
peHIMAIBHEIX [My6GHHAX MOTOKa IO JUIMHC BCTPOBOrO PasroHs, To A
onpeAcniercs Mo METOMHMKC, MPHBCACHHOM B /8/, B TOM YHCIC MPHIOKCHHEH
12.3. Ecim € TaKHX JAHHLIX HCT, TO HCXONST K3 cpeaHeii rryOHHLI MOTOKS

d; ¥ onpencnsioT kg ¥ cpemroro muHy Bomasl A o CHaIT 2.06.04-82 /4/.

BemmamHy A HeoOGXOMMMO 3HATS IPH NPOCKTHPOBAHHH HCKOTOPAIX BHJIOS
YKPCIUICHHH,

Mapanerpst g, A 1 cpemuit neprox BonEn! / B COOTBETCIREH ¢
/4/ onpenengmoTes cIeAyIONIM 06pa3oN.

3navcyms hp HaxoxsTes Mu60 xak Wi raySoxoBoxHOM 30HHEI 3a-
TOIUICHHSA BOIM3M coOpyXeHHS, MHG0 KaK VIS NCIKIBIIHON B 3aBHCAMOCTH
OT COOTHOMICHMS d; W MONOBHHEI CpeHcii JUIHHEI BOIHEI B ITy60xoBoIHOMN

sone A,/2: npud, > A, /2 -3oua ray6okosomHas;
npu d, 2 ¥ ) 4/2 -30ma NeIXOBONHAL.
Bemrama A 4 onpexensercs xax /4/
2, =gl /2x, (5.1)
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Ile g - YCKOpeHHE 3eMHOro nmpuTikennd; g = 9,81 m/c?;

T - cpemmaii nepHo BOMHBI, C.

3uageane 1 naxomares u3 GespasmepHoit Bemraunst g1 / v, npu
H3BecTHOM GespasMepHoli BemIIHE gir-d / v o, onpenenensoii o rpaduxy
puc.5.12 npu mseecTHol Gespasmepnolt semrnme gL/ v2, .

B >THX BeIMYMHAX V,- PACICTHAA CKOPOCTH BeTpa, M/c; H, - cpen-
HA% BBICOTS BONHBI B IlyGokoBomHO 30He, M; L - IJIMHA BETPOBOro pasrona
BOJIH, M. :

Bemauny v, DNpH aKBaTOpHAX, HMCIONMX BEIPOBOI PpPa3roH
L<100 kM mormyckaeTcs ONpeieisTh Mo AaHHbIM HaTYPHBIX Ha6moneHui Hal
MAKCHMAJILHBIMH €XCIOTHbBIMH 3HAYCHHAMH CKopocTeil Berpa 6e3 ygera Hx
IPOXODKHTEILHOCTH.

Eciu axBaTOpHS MMeeT IUIaBHYIO OeperoByio 9epTy, TO pacdeTHOC
3HageHHe L MoXeT GbITh NMPHHATO MO JAHHLIM HETIOCPEACTBEHHBIX M3MCpe-
HUI Mo npeobnajaromeMy HAOPABICHHIO BeTpa WIH MoXeT ObITh (CpH
Gombmmx riryOHEAX 38 TOIUICHNS) MPHHATO MpHOMKeRHO no dopMyne

L=k,L, .2)
vﬂ
rae K, - koapdrupienT, mpusmMaeMbii paBHbIM 5-1011;
Y - KoapHIMEHT KHHEMATITYCCKOH BA3KOCTH BO3/AyXa, pas-

Heii 1-10- M/c.
Taxun o6pa3oM ik riry6oKoBOAHO# 30HBI MPH rUIaBHOM Geperopoi

_ 2
qepTe AKBATOPHH MOMYYAIOTCH MApPaMEIphl hy = av?" H COOTBETCTBYIO-

as - v
it Bemuaume /1, cpempmti nepuon Bonst [ = f—* (au f - BeMMIHHE,

L
noxydacnMbic H3 rpaduka puc.5.12 mpH H3BECTHBIX BeMHAX L B %— ;

[Tpu cnoxmoit kordurypamun 6eperosoif 9epTsl (mpH -LLL“-Z 2, rae
min
Lpex B Ly, - cOOTBeTCTBeHHO Hambonbmmli ¥ HaHMCHbIIMM Ty9H, MpoBe-
JCHHEIC B3 PACYCTHON TOYKH 3aIMINIACNOrO COOPYXCHHA B cekTope 145° oT
[IPCHMYIICCTBCHHOr0 HAITPABJICHHA BCTPA JIO MCPCCEICHMA C MMOMBCTPCHHBIM
GcperoN) CpelHAs BhICOTA BONHBI B Iily6okoBoHOM 30He h , OmpejeieTes
no ¢opmye
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= 01,/25h| +21(h} +h,)+13(h, +h? )+3,5(h2 +h2), (53)

rae h,,. M (opa n=1; £2; +3; +4) - cpemHmUe BHICOTHI BOMH, KOTOPhIC
JOIDKHBI TPHHHNATELCE 10 rpaduky prc.S.12 no pacaeTHolt ckopocTH BETpa
vy B IpockiEsx mydcit L,, N, Ha HanpaslcHHC ITIaBHOro Jryda L, coBna-
HAIOMEro ¢ MPCHMYIICCTBCHHBIN HAMPABICHHCM BETpa.

- - v
Tpu 3ToM cpemmmit nmepuox Boma [ Haxommres Kak | = a—=,

g

ghd

re O COOTBETCTBYeT BemumHe fF= 7 5 omnpencnscMoll M3 rpaduka

puc.5.12. 3uagcauc 2 ¢ Haxomured no (5.1).

B TOM H JIpyroM cirydac, ecm 30Ha ray6okosommas (d, >-—;-). TO °

PAacYCTHAL BRICOTA BONHBI 6yner

hy=h, K, (5.4)

rne K, - icoa(bq:lnmm MPHBEJCHUS BBICOTHI BOJHBI K BbiCOTC %
obecniegenocTd (ompeacngerca mo rpadwixy puc.5.13 B 3aBHCHMOCTH OT

L
6eapasnepHOl BEMIHHBI gz pH i=1%).
@
hy, Ipaduxn 3uagcHndi koapdmmenra K;
K‘ =
3,0
2,5
' I 1%
2%
2 4
1,5 gL/v2
0 2000 4000 6000 , 8000 10006 12000

0 01 02 03 04 05 06 07 08 09 1,0 gd/v}
Puc. 5.13
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I'padix mus onpenenenns xoapdummenra K,

K,

) ' 1.4

1,3

12

1,1

1,0 :

0,9

08 .4
0,01 0,02 0,030,040,060,080, 0,2 0,304 7,

Puc. 5.14

A
Ecm xe d; < -71. TO 30HA B MECTC PACIIONOXKCHHE COOPYXKCHHL

MCIKOBOAHAS H B Hell pacdeTHas BbIcoTa BouHkI 6yaer /4/

hw =K, 'Kr'Kl'Kl'Ed ) (5.5
rie K, - koadpmmenT TpancdopManu, onpeacagercs no rpadexy
d
pHc. 5.14 B 3aBHCHMOCTH OT OTHOIMCHHUS -{-;
d

K, - xoapduunienT pedpakigin; B paccMaTpHBacNBIx ycaobasx K,=1;
K, - o6o6menmmit xoahdumenT moTeps; onpeacigercs no Tabmae

d
5.1 B 38BHCHMOCTH OT OTHOIICHAS =2 M YKIOHA JHA;
- d
gL
K - mpumxmMacTes no puc. 5.13 npa i=1% B 3aBucMOCTE OT -
: v
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Ta6mmua 5.1
3Havenna o6o6meHnoro xoaguimenta noreps
OTHOCHTENBHAS 3uagenms kodapduinienta K
raybuna pH YKJIOHAX AHA i
d/
- 0,025 0,02 - 0,002
Aq
0,01 0,82 0,66
0,02 0,85 0,72
0,03 0,87 0,76
~ 0,04 0,89 0,78
0,06 0,90 0,81
0,08 0,92 0,84
0,10 0,93 0,86
0,20 0,96 0,92
0,30 0,98 0,95
0,40 0,99 0,98
0,50 i 6omee 1,00 1,00

5.3.2. Pacder 1pebyemoii TommmHHbl (BbICOTHI) rabHoHa MM MaTpaca
Peno

Ecmi rabHOHHAA CTPYKTYpa JUIS 3a0IMTHI OT Pa3MbiBa pa3MEImacTcs
B MECTaX, IJI¢ OTCYICTBYIOT BETPOBbIC BOJIHBI, HO HMEET MECTO CKOPOCThH Te-
YCHHS Vo, TO TOMIIMHA rabHOHA HIM MaTpaca MPHHHMAaCTCH KOHCTPYKTHBHO
B COOTBCTCTBHH C YKA3aHHAMH, IIPHBCACHHBIMH B ITIaBe TPETHCHA.

ITp HaA9HH BETPOBLIX BOIH C PacucTHOH BLICOTOMN BOMHBI A% He-
ofixoHMAag TOIIMHA ! onpejeisercs mo GpopMynan

NpH KpYTH3HEe oTKoca Wi Gepmer 1 :m21: 3,5

i by '
3(1-n)p,, —Netgb
mpa l:m<1:3,5

. B ,
701~ n)p,, —1)cig6’

[/C 1 - NOPHCTOCTHL rabHoHa;
P - TUIOTHOCTHL KaMH4, T/M7;
6 - yrox HaKJIOHa 0TKOCa HJIH GepMeI, rpaj.
[opucrocTs rabHona BeIGHpaercs B 3aBHCHMOCTH OT YACIBLHOI'O
BCCA KANHSE, KOTOphIi IMpeimoNaracTcs MCMOMb30OBATH WIA CO3J8HHA ra-

(5.6)

(5.7
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OuonHoOM cTpyKTYpHI, o rpaduxy puc. 3.4 (cM. ruasy Tperhio). [LmoTHOCTY
KaMHS

p.=Ls, (538)
g
TAe ¥ - yaenbHbiE Bec xanmg, x H/? (cd. Ta61.3.5);
£ - YCKOPCHHE CHUIBI TKCSCTH, N/c,
IMomygenHas pacycToN BEIHIHHA ! OKPYrdercd B 6oabmryio cropo-
HY JI0 cTaHAapTHON uig rabHoHoB WM MaTpacos (cM. [Tparoxeaue 1).

5.3.3 Pacuer Tpebyenoit Macchl H pa3Mepa KaNH

Tpebyemas Macca KaMHS M, B 38BHCHMOCTH OT PACYCTHON BHICOTE!
BOJIHBI /1% ONpecaseTcs O AMarpaMMe puc. 5.15.

Coorsercreyronmyit ot Macce pasMep xanHsa yaer /5/

d, =1,2408;| 2% .9
Pm
Eclii BONHEI HET, 8 HNCCT NCCTO BAONBOCPEroBoc TeICHHE CO CKO-
POCTBIO W, TO TpeOyenbiif pasncp KaNHA NPHOIHZHTCILHO ONMPCICIIcTCS 10
dopmymne

2
dy = ¢V : (5.10)
A2g(X="78yc050

Vs

rae & - nommkaronpai xoaddEmmEenT, YOHTHIBaONMEY CBI3AHHOCTL
xaMHeit B rabuone; £ =0,5;
A - xo3pdHImEEHT, yIHTEIBAIOIIHIE YCTOHYHBOCTL KAMHS Ha OT-
Koce W Gepere; A=1 Ha y3acTxkax KpyThIX MOBOPOTOB pycell (Ipd pama-
ycax nosopora McHee 300 M) u A=1,15 BO BCeX OCTANLHBIX CIIy9asX;
Y+ % - COOTBETCTBCHHO YACAbHBIC Beca KaNHS B Boapl, kHAL,
3aTeM MpoBepECTCE NOCTATOYHOCTL KPYMHOCTH KANHL MO YCIOBHIO
€ro He BHIBATHBAHMS Ycpes sacliky cerkn rabHona wns MaTpaca:

dg2 (1,0..2,0) D, (5.11)
riae D - pacacTasiii pasMep saeciika, M.

[lo XaHHBIN, NMpPHBEACHHEIM B IaBe TpeThedl H [pamoxesHH 3,
craHjgapTHbic pa3Meps! s9eex 0,06 x 0,08 1 0,08 x 0,10 M.
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JuarpaMMa KpYIHOCTH KaMHs B rabuonax
B 3aBHCHMOCTH OT BBICOTHI BOJH

4.ommwmmmqﬂmmmm
23 Er
o - h 2
2,5F — 0 | * S
20: - - - ]
x. ' L" // \o/r : P
:é 15 _~ // 5 - s
— ]
o § // //,‘// il
g :,”" // /7;5/‘
210 — o
0,9
0,8
0,7
0,6

1,0 1,5 20 25 30 35 4 5 6 7 8 910
ITokazaTens KpyTH3HBI OTKOCA
Puc. 5.15

5.3.4. TIpoBepka Ha aeopmanmro rabHoHHON CTPYKTYphI
YcraHaBIHBalOTCA NCHCTBYIONME H KPHTHYCCKHE BEIHYIHHBI Kaca-

TSIHHBIX HAIMPIKCHHI!
IclicTBYFOIIHC

JUIS THa peKH o =% di, (5.12)

s orkoca Wi 6epera 1, = 0,75 y, d; |, (5.13)

TJE J, - YAebHbI Bec Bompl, KH/M3;
i - yKJIOH IHa; JUIN OTKOCA WIH Gepera MpHHHMaETCR | =tg 6,
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! KpHIHYCCKHE
; JUIA JHA PEKH % = 0,103, -7)ds, (5.14)
2
8
wis otkoca wm 6epera 7, =7, | 1- s.mz , (5.15)
sin” @

CAC ¥, - YACLHBIH Bec Kamug, KH/MY;
dso = dy - pacacTHBIH pa3sMcp KaMH4, M;
@ - YrOJl BHYTPEHHEr 0 TPCHHSA KAMHS 3aCBINKH, rpal.; @ = 41°.

v Ilpn mnpeBbumeHHH NeHCTBATCILHBIX KACATCIBHBIX HAMPIKCHHH
KPHTHYCCKHX BEIHYHH HaumHaercs AcopMaimg rabuoHos mox AclicrBHEM
noroka. B 3ToM crydac BemonHgeTCE NMpoBepka Ha Nedopmawno. [Tpa xo-
s¢dunmenTe 3anaca 1,2, ecm 1,2-7, 2 7, To onpeaengerca napanetp C.:

(ra—7¢)
s mHa Co=——2—%£"4, , (5.16)
(7.. o 7.) %
{0y =1,)
s oTkoca wm 6epera C, = —2—2=d,, (5.17)
* (7 m=7 l')
[Mpu u3BecrHoM C. momyckaemas riry6uHa aepopmamms 4, (M) Ha-
XOJIHTCH 110 COOTHOIICHHIO
Az o 2(L . 1) (5.18)
dSO dSO
OmHomenue AL npd wsBectHoM C. HaxomETes no rpadexy

50

puc.5.16. Ecm COOTHOMICHNE (5.18) He BEIICPXHEBACTCS, TO CICAYCT YBCIH-
YHTHL pa3Mep KAMHA.

5.3.5. Ilposepka cxopocTH QMILTpAIHA

Ipu onmpexeNeHHBIX CKOPOCTEX MOTOKA IIOX CJoeNM rabHOHOB MOoKB-
ngeTcs TAK HasbiBacMag ckopocTh GeumbTpamEm v, (M/c), KoTopas HMecT
MAKCHMANIBLHOC 3HAYCHHC HA IPaHHNE raOHOH - FPYHT.

3
"= L(ﬁl!"-) it (5.19)
n,\ 2 ,

rae 1y - K03dpHImHeHT mepoXOBATOCTH HA HIM NOBCPXHOCTH OTKO-

ca wm Gepera; WIs rMHHECTHIX TPYHTOB MOXeT Gbrme npamsTO N, =0,033;
Juis rpaeuiiHoN moaroToBkH n, =0,025; s reorexcri n, =0,020.
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BemuaiHa v, JO/DKHA CPABHMBATLCE C JOMycKacMoH CKOPOCTEIO
! - wibTpaipau v, (M/9) JU1S caMoro rpyHTa.

Jins Hecesaoro rpysTa v, = 16,1-dj, (5.20)

Jlns cBI3HOrO rPpyHTa Vv, ONpEACHICTCA MO AHarpaMMe puc.5.17 b 3a-
BHCHMOCTH OT €I'O IIOPHCTOCTH 1.
Yrobel He ObUIO pa3mMpiBa OCHOBAHME NMOX raCHOHAMH, XODKHO

t

65 .
v, <(2..4) v (5.21)

JuarpaMmMa JUIS ONpeelicHHS CKOPOCTH GeurbTpamas
B IIMHHCTSIX IPYHTaX

S

G \

2
R I T
. \ eymecs ,
N

" CYTrIHHOK

W/

W
N

0,9
0,8
0,7

06 | \
0,5 \
0,4 \\

. AN\

T AN

HOPMA NOPHCTOCTH

0,2 N ;
03 04 05 06 1.5 2 3
Cxopocts (M/9)
Puc. 5.17

91



3A0 «PekoHcTpyKuma», r.Mocksa, yn.Cokonoso-Melepckas, 4.14, nom.14, www.re-con.ru, info@re-con.ru, Ten.(495)6642690



3A0 «PekoHcTpyKuma», r.Mocksa, yn.Cokonoso-Melepckas, 4.14, nom.14, www.re-con.ru, info@re-con.ru, Ten.(495)6642690

6. PEKOMEHJAIIMM T1O IMPOU3BOACTBY PABOT

6.1. O6mme monoxeHns

Texnonorng 1 oCHOBHbIC MpPAaBHIA BLIOMHCHHA pabor mo ycue-
HMIO 3CNUISHOrO IOJOTHA FaOHOHHBIMM COOPYXCHHAMH OTpPAaXaloTci B
npockTe mpomnoicTea pabor. IIpoekT nmpoussoicTea pabot yreepxuaerca
Crayx6olf mymTs xoporwu.

JlpoexT mpom3pojacTBa paboT NOIDKEH COACPXATH: CXCMBI MPOH3-
BoicTBa paboT; nepedcHb HEOOXOMMNBIX NATCPHAIOB, MAIIIHH, MCXAHH3MOB
H HHCTPYMCHTa; KaJeHapHeli rpadmk mpomssozcTea paGoT H mpaBmia
TEXHHKH 6€30nMacHOCTH MPH HX IMPOBCICHHM.

[MpoexT B xancHHapHbLi rpaduk npousBoncTBa paboT MOIDKHBL
OpPEeXyCMATPHBATH: IMOArOTOBHTCILHBIC, OCHOBHBIC H OT/Aeno9HbIc pabo-
Thl, 8 TAKXKC CMOCO6BI OLICHKH MX KadecTna.

6.2. PexoMeriaip 1o c6opke H yCTaHOBKC raGHOHOB

Pexonenamms no cGopke m ycraHoBke rabGHOHOB NpHBCACHBI B
cooTBeTCTBHH ¢ nmpemioxeHnany 3AO “Tabuonsr Maxkadeppu CHI™.

laGuonbl 1 MaTpacsl PeHO oTnpaBisioTcs € 3aBOJAA CICLMANbHO
CIIOXKCHHBIMH H COCAHHCHHBINM B CBE3kM. Ha cIpoMTeNbHBIX IUIOmamKax
CJIOKCHHBIC FaOHOHBI OTKPLIBAIOTCA H COOHMPAIOTCH, BHITPAMIISIOTCS CTCH-
KH M TOJOBHBLIC 9YACTH, BHIIOJHACTCA NMPOIMMBKA BCPTHKAILHBIX KPOMOK
H BO3MOXHbIX JHadparM cnemmanbHol mposoinokoif. [Iponmeka oGpraHo
BLITONHACTCE MPOITycKasd MPOBOJIOKY 4Ycpe3 KaXKIpic NBa 3BCHA.

TMocne nposencama cOOpKHM HECKOMLKHMX rabHOHOB, MPOMMTELIX MO
dopme KopoOku B COCAMHCHHBIX B IPYIIIBI, NCPEXOMAST K YKIAJKE X, CO-
CAMHAS HX N0 [PYIIAM, C MPOYHOH MpomMBKON BCEX KOHTAKTHBIX KpO-
MOK.

3anonHerne rabioHoB H MaTpacoB PeHo ocymecTBiasercs Kapbep-

HBIN KAMHCM, pa3Mcpbl KOTOPOIO NpPCBHONAIOT pa3Mephl 3BeHa CCTKH.
Yiiaaka KaMHS MMPOU3BOATCA TAKHM 00pa3oM, 9To0bI MONYyIHT:H MHHHMYM
ITYCTOT.
B 3aBncHMocTH OoT paGouMx ycuoBHif 3amONHCHHE BbIIOMHACTCH
BPYYHYIO HIH ¢ MOMOIBI0 MEXaHHWICcCKHX cpelcts. [locne 3anonHeHMs
rabHOHOB IPOHIBONMTCA 3AKPHITHE HX KPHIIICK H BbINOIHSECTCS MPOMIHB
Ka TMPOBONOKON BIONL KPOMOK.

Texnomorns ,cOOpk M YCTAHOBKH raGHOHOB COCTOMT B CICHYIO-
ImeM.

C6opka rabnoHoB.

PackpbITe rabHOHBI, KOTOPHIC HAXONATCA B NAKETe HA POBHOK
TBEpoH NOBCPXHOCTH.

PacraHyTs ero H BLIPABHHTH Bce ciankH. [lepen amiM Heobxo
muMo yGemuTheq, 9TO BCce 9acTH rabHoHa poBHbIC M HeT H3rHMOOB H He
PoBHOCTE.

CoriyTs nmMileBYIO, 38/IHIOI0 H GOKOBBIE MAHEIH B BEPTHKAILHYIO
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nosuiMio, cgopMHpoBaB MpIMOYroibHBI sk, CocHMHUTL BCPIIHHEI
YIJIOB SIMKA BMECTC TONCTON mMpoBoJIOKoH KpoMkH, TopJameii H3 YIIuos
Kaxuolf maHemd. [Ipm 3TOM Bepx BCeX W9CTRIPEX CTOPOH SIMKA MOM-
KCH HAXOIMTHCA HA OJHOM YPOBHEC.

[TpomsBecTH CBA3KY BCpIIMH YI7IOB NMaHexell, COCHHMHHB HX BMECTC
BHTKAMH, KaKk mnoxa3aHo Ha puc.6.l1. Ilepesiska BhIIOMHACTCE 9YCPCAO-
BaHHEM ONHON H JBYX mereab dcpes Kaxmpie 100 Mu.

' QDopMHPOBAHHE M YCTAHOBKA KOHCTPYKIIMM.

IMoarorapmisacrcs MIOMAIKA IS YCTRHOBKH rabHOHOB, paspas-
HHBAacTCd H IUIAHHPYCTCE MOBCPXHOCTH 3CNUIH.

Heckombko coGpaHHBIX MPOBOIOYHLIX OCTOBOB ra0HOHOB NCPCHO-
CATCA HAa MECTO BO3BCACHHS KOHCTPYKIMH, Iic OHH YCTAHABIMBAIOTCH
PANOM C rabHOHAMM, 3aNOMHCHHLIMH KAMHCM.

FabuoHs! CBE3BIBAIOTCE NOKIY Co6off Mo cocemHuM IpaHiN, Kak
u3noxeHo Bbmme. [Tpu 3TOM ciaexyer Bropolf pax rabHOHOB YCTAHABIH-
BaTh JIMIIOM K /Iy, cruHa K crmHe (puc. 6.2), [Tycteic rabaoHE 3aKpa-
NSIOTCE B HCOOXOAMMOM IMOJIONKEHHH ITyTeM 3a0HBKH B HX YIIRI CTepXkHCd,
KOTOpBIC MCMOMb3YIOTCH JUIS BHITSrHBaHHL rabHoHOB M obicrdcHEs ome-
palMH CBS3KH NycToro rabHoHa ¢ paHCC YCTRHOBICHHBIM.

3anomscHie rabuoHOB.

B xauectee 3anonHuTeNns rabHOHA PEKOMCHIYCTCS HCIOIL3OBATH
KaMcHb pasMecpoM 125...200 MM (HO He Gonee 250 Mv). MBHEMATLHELE
pasMep KAMHA NOIDKeH ObITb HE McHbIIC pa3Ncpa sacifia cerxa. Jomyc-
KaeTcs YKJIaapIBATh 5...7% KaNHS MCHBIICIO JHAMCIpPA.

labuoH 3anonHgeTcs BPYMHYI0O HIH NCXAHHIHPOBEHHLIM CIIOCO-
6om (puc.6.3). KaMAn XOIDKHEI YKJaJEIBATHCS IUIOTHO, YTOOHI NOTYIHTHL B
KOHCTPYKIIHH MHHHMAIBLHOC KOMHYccTBO mycToT. [IpH 3TOM mochemmmit
rabHOH CICAyeT OCTABISTL MYCTHIM, IS TOro 9Tobhl ObLIO BO3MOXKHBIM
NMPHBA3aTh K HEMY CICAYIONMC YCTAHABIHBACNEIC I'a OHOHEL.

3a omMH pa3 3aNONHSCTCE TOJLKO OXHA TpeTh raGHoHa. 3aTe
¢uxcupyercs rabHOH H3HYTPH TOPH3OHTAILHOH CBE3LIO MOBCPX CIOLA
kaMHg (cM.pHc.6.3). [lanee 3axperuigercd BTopag Tpers rabHoOHa, H HaKO-
Hell MOCJICHIs TpeTh rabHoHa o ero Bepxa.

I'abuonsl BbicoTOM (0,5 M MOIYT 3aNONHSTHECE B /Ba MpHCMA.

l'abuons! Beicorolf 0,33 M 3amoNHZIOTCS B OXHH NpHeM Oc3 cas-
3YIOMMX CKOOG.

Jis xoMneHcanmMH OCaaKH KaMHS raGHOH O/DKCH 3aONHSTHCK
c 3amacoM Ha 2,5...5,0 cn Bemme BepxHclf kpomku rabuona. Juns sTEHX
ueneit Haubonee moxxomuT Memkulf MaTepHA.

INpu yxnanake raGHOHHBIX MATOB B GcperoyKpeILISIONHX COOPYXKe-
HHSAX, [JIC HA HHX AKFHBHO NciiCTBYCT NAJAIOHIAS CTPYS BOJA HIH CHIb-
HOC TCYCHMC NOTOKA HEOOXOMMMO YCTAHABIMBATL JOMONHHTCILHLIC CBI-
ayromHe ckobpl MexIy BepxHeill Xphomkolf rabHoHa M ero JHHINCM.

VYeranoska Kpennku rabuoua.
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Puc. 6.2
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Kpeunky rabHona Heo6XxommMo IUIOTHO NMPHTAHBATL K BCPXHHM
rpaHsM rabHoHa H ONHOBPEMCHHO YBE3bIBATH mposolokoH (cu.pmc.6.3).
TepBoHAYaNbHO JeNaETCH BPCMCHHAS NpPHBA3KA YITIOB, YTOOBI HE MpOHC-
XOMMIO CHBMTA CCIKM MO mepuMeTpy Bepxa rabuoma. Ecim xaMesn-
3MOMHUTCIL MCMACT IUIOTHON NPHTIKKC KPBIIKH, TO HEKOTOPOC €10
KO/IICCTBO MOXCT ObITh NepeMemeno BHYTpb rabHoHa.

Jina MOHTaXa KOHCTpyKimail raGHOHOB PEKOMCHIYCTCS HCIIOIL3O-
BaTh CICAYIOUHH HHCTPYMEHT: IUIOCKOryOus! (¢ INMMHHBINE rybaMm), MOH-
THPOBKA HIH MAaJCHLKMII JIOM, CrelManbHBI HHCTpyMeHT Maxxadeppn
(Tuma “creruiep”) IS NPHTITABAHES M YBS3KH KPLUNKH rabHoHa.

B oTHenbHBIX cirydasx (IS OTHOCHTCILHO MPOTIKCHHLIX COOPYXe-
HHii, BOCNPHHMMAIOIMMX 3HAYHTCILHEIC HAIPY3IKH) MPHMCHECTCE KOMIIAKT-
Hag (pyunas) ne6eaxa IS HATIKCHHS KaXIOro YCTAHARIHBacMOro rabmo-
HA C MPOCTHIMH TipHcriocobnesmany iy pacTikkd. OHa xpamaTes k 60xo-
BHHC mycToro rabuona, apyras 6oKOBHHA NpHBE3aHA K Y& CTOSIHM

- anemenTaM. [Ipn paGore nebeaxa momkHa OBITL HaJCKHO 3aaHKCPEHA.

IMocne pacroxim rabuoH cpasy MODKeH ObITH 3aNMONHCH KaMHEM.

6.3. PexoneHmaumH nmo cGopke H yCTAHOBKE MaTpacoB Peso

C6opka MaTpacos Peso.

MaTtpacs! JocTaB/IfIOTCA B NAKCTaX H pacnakossmsaiorcd. Ha xec-
TKOI poBHOH IVIOMANAKE OHH PACKIIAJBIBAIOTCS H PACIPABISIOTCE BCC HX
cxaaxu (puc.6.4).

IMoapMMaroTcs BCPTHKANLHO GOKOBBIC CTOPOHBI, MCPCIHAL H 34X~
HAZ NaHeH, a TaKoke Juadparnsl. [Tpoepsercs ux Beicora. OHa XomxHa
6brme  omuHaxoBol ik o6eux Goxorun (cM.pHC.6.4).

[Mommmvarorcs BepTHKanbHO Muadparvel Ha BhicoTy Goxoman,
NpPHBA3LIBAIOTCE K OOKOBHHAM KOPOTKHNH BEOTYCKANH IIPOBONOKH SPMH-
POBAHHA H 38IICIUISIOTCS 38 MPOBONOKY APNHPOBAHHS GOKOBHHEI, KOTOpas
MPOXOMMT Mo BepxHell Kpomxe (cM.puc.6.4).

Bepercs xoHell NMpoBONOKH, KOTOpoil NpHBi3aHA MHadparMa X
apumny rabuoHa M mporackuBacrcd Ha cebg (oM. puc.6.4). 3aTeM 3TOT KO-
HCIl TNPOBONOKH HCNONb3yercs Jyid NpuBsud xaadparvsl X GoxosHHE.
IpoBonokH MPOTACKHBACTCY POBHO CTONBKO, CKOMLKO HeobxomaMo mux
npHBS3kH JHadparMel X OokopuHe. [IpHBEIKA NOIDKHA IIPOHIBONHTC
HenpephiBHOH npoBookolf, a HC OTACKLHBINE KOPOTKHMH CASIKAMH.

Jlmucpas u 3ajHAY NaHCIH CIHOAIOTCE Ha HYXHYIO IHPHHY Tak,
qrobel kpas GokoBMH M 3THX naHexcli GbUIH HR OJHOM YPORHC H IpHES-
3pIBAIOTCY K OOKOBHHAM. 3aTCM NMATPACH OCTOPOXHO YKIAaHhIBAIOTC IO-
BCPX TCCOTCKCTHIE TAKMM o6pa3oM, 9TOOR! HC NOIYCKATH €I'0- IOPHIBOB
MpOBOJIOKOIH. -

[TpousBOMHTCE OKOHYATCILHAS YCTAHOBKAS MATPAaCOB B MPOCKTHOC
MONIOXKCHHC H HX HAJCKHOC CBS3BIBAHHC MeXIy coboff. Ha ormxocax m
CKIIOHAX MATPACHI JOJDKHBI YKIAJBIBATLCE ABYXMCTPOBOH CTOpOHOH BBEPX
H 3aKpEIUIATLCA B BCPXHHX YriaxX JCPeBSHHBINE KolbmuxkaM® (pHC.6.5).
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Matpacel yBa3bIBAROTCE MEXIy cobolfi ITyCThIMM, TAK KaK, €CJIH OHM 3a-
MONHEHBI, TO YBA3KY MX MeXIy coboll mpoM3BECTH HEBO3MOXHO.

CBOPKA MATPACOB PEHO

LKA
Kps BokoBas nanens

IIuaq;parMa

o

“ v

Puc. 6.4

3anomHcHHC MATPACcOB KaMHEN MPOH3BONMTCH BPYIHYIO HIM C IO-
MOmEBI0 Kakoro-mibo Ncxanmsna. Ha oTxocax B CioIoHaX MATpachi 38MoJ-
HSIOTCS CHH3Y BBCpX. KaMCHb-3aNONHHTENL HO/DKEH OBITH MPOYHBIM H
HNCTb PA3NCP MOXXY 75 MM H 2/3 ToMmmaHel Matpaca. g MOpckux pa-
60T MMHMMANBLHBI pa3Ncp KaMHS NpHHHEMAcTCE He MeHee 150 MM.

Martpacsl 3aIOJHSIOTCS MOCICAOBATENLHO ONHMH 3a apyruM. Ilpn
ITOM HECKONBLKO ITYCTHIX MATPACOB MOKHBI ObITL CBE38HLI H TOTOBBI K
JANONHCHHIO JUIS BBRIIOJMHCHHS HCNPCPHIBHBLIX pabot (cM. puc.6.5). Mart-
pacs! JOJDKHBI 3aMOHATLCK ¢ HCOONBIIHM NCPETIONHCHMEN, IPHHUMAS BO
BHHMAHNC BOINOXHYEO OCAJIKy KaMHA. ‘
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YCTAHOBKA W 3AMNOJIHEHUE KAMHEM MATPACOB PEHO

| 2M BJIOJIb OTKOCE,

ITpoBonoKa K 3anoHeHHbIE
MaTpachl B rpynnc .

Puc. 6.5

IMocite 3anonHeHHAS KphimKka rabHoHa sakperuiiercd B yriax MaT-
paca i 3aTeM HAaJCKHO NpHBI3LIBACTCE K Bepxy GokoBHH H mEadparu.
IIpn >TOM cBA3Ka JOIKHA BECTHCH YCpelOBaHHeM omuHapHoH W npoliHoH
nereib, [TpH HAMHH HECKONBKHX YXKC 3aMONHECHHBIX MATPACOB NpPHBIKA
KPBIIEK MOXET OCYIICCTB/ISTLCH OMHOBPCMCHHO Ha JIBYX CMCXHBIX MATpA-
cax.

Ecim MaTpace! yKIagpIBaIOTCH Ha OTKOCAX H CKIOHAX KpyTHIHOH
Bonee, gem 1: 1,5 oMM J10DKHBI OBITE HAJXCKHO 38KPCIVICHB ACPCBIHHLING
KONbAIMH (CBASMH) HAa BCPUIHHC OTKOCA Yepe3 Kaxplc IBAa MCTpPa HIH
qepe3 Apyroc Heobxomunoe paccrosiane (cM.puc.6.5). Ha necgaHmix otxocax
WIH CKIIOHAX, CJIOKCHHBIX H3 MSIKHX IPYHTOB, KOIbS JOIDKHEI OCTABATH-
cd 3abHTHIMH HE TONBKO B TCYCHAC MPOM3BOACTBA pabor mo 3amonHe-
HHIO rabHOHOB, HO H MO HX 38BCPIICHHIO.

IMpu HeobXoMMMOCTH YCTAHOBKH MATPACOB MCHBINCH IHHBI, 9cM
Te, KOTOpble HMEIOTCE B HANWYIHH, MATPACElI MOryT ObITh paspesaHsl IO
mmHe (puc. 6.6). OTpesaHHas JacTe MATpPACa MOTy9acTCs OTKphITOH ¢ O
HoH croponbl. Takoif rabuoH MoxeT 6BITH HCIONBL30BAH KAK:

- JOMONHHTCILHAS YaCTh KOHCTPYKIPHH;

- CAMOCTOATE/bHAY 9YacTb 3aMMTHI OTKOCA HIH CKIIOHA.

B nmocmemHeM cimydae orxpeiTeii kpalt orTpesamHoro rabmona
3aKphIBACTCA NOCHC 3anoiHcHHs KamHeM. [Tox yrmom crmbarorcs obe
DOKOBHHEI H CBEpXY HAKphIBAIOTC KPBIIKOI.

Jlis ycrpoiicTBa KpHBOMHMHCHHBIX YYACTKOB COOPYXCHHS NaTpachl
PeHo MoryTr paspesaTncs JBYMs criocobanm.
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PE3KA MATPACOB

Puc. 6.6

I. MaTtpac pa3jpesacrcs MO JMArOHANH HE JIBC TPCYrONbHBIC CEK-
LHMH, KOTOPBIC COCHMMANIOTCE MeXAY coboif mo octpeiM yriaam (puc. 6.7, a).

2. Bonee nonorae 3aKpyriacHHS BHOIONHAIOTCH CHCAYIOMMM obpa-
30M:

Pa3sBePTKH LCIBIX NATPACOB YKIANBIBAIOTCA IMOCIACAOBATENLHO [0
MPOCKTHONY 3aKPYTJICHHIO, YaCTHIHO MOpeKphiBag Ipyr apyra (puc 6.7,6).
Yacts NOCICAYIOMEro MATpaca, NCPEKPHLIBAIOMICTO NpeAbUKyNntii, oTpe-
3geTcq. JTO MOBTOpsercs [0 Tex Mop, MOKa 3akpyricame He Oyzer
npotinero. [lasee ob6pesaHHblc MATPackl COGHPANOTCA MO BHIMICIIPHBE/ICH-
Holl cxeme.
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Jina c6opkH H YCTAHOBKH MAaTpacoB PeHO HCIOONB3YeTCE  CICAYIO-
it MHCTPYMCHT: TUIOCKOryOLsI ¢ UIHHHBINK IyOKaMH H KyCcadukH, NcTal-
JIM9eCcKHEe CTEPXXKHH JUIS HATSKKH KPHIIIKH MATPACA MEpel ero NMpHBIIKOM,
MOHTHPDOBKA H JCPCBAHHBIC KONBA.

YCTPOUCTBO KPHBOJIMHENHBIX YYACTKOB
' COOPYXXEHHSA H3 MATPACOB PEHO

a)

AN NG f-gl

S e E‘"z‘.}\é
"
1\_‘5{0 ’Uuu :\u.'-.
AL 100
l‘R"uEn‘l}V««)-{rb

Puc. 6.7
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7. OCHOBHBIE TPEBOBAHHA TEXHHKH BE3OINACHOCTH
M OXPAHBI OKPYKAIOLIEN CPEJIbI

YcuneHne 3eMISHOIO MOJOTHA raCHOHHBIMH COOPYXCHHAMH  JIOJ-
XHO OCYIICCTBIATHCE C ydeToM TpebGoBanmit:

IMpaBiwn Texmgcckolf IKCIUTYyaTAIMM Xele3HbIX xopor PO;

Huctpyximm o obecniedcHmio 6e30MacHOCTH JBHXXCHHA TIOC3/IOB
NMpH IPOH3BOACTBE IYTeBHIX paboT;

[Mpasm1 no TexHHKe Gec3omacHOCTH ABHKCHHA IMOE3JOB IPH Mpo-
H3BOJCTBC IyTeBRIX paboT;

CHuIl 111-43-75, CHulIl I11-8-76, CHall I11-4-80.

Pasgen mnpoexra npomssoacrea paboT, coucpxammii mpaemia
TCXHHKH 6c30MacHOCTH H OXpaHbl TpyJa paspabaTsiBacrcs A BrIGpaHHOl
TCXHOJIOIHYICCKON CXeNBI M HMciomerocs Habopa MAaMH M MEXaHH3MOB.
Jna ygera ocobGesHocTelt paGoT HA KOHKPCTHOM Y4Y8CTKE 3CMIISHOLO
MOJIOTHA COCTABIECTCE MCCTHAL HHCTPYKIMA MO TexHHKe OesomacHocTH.

[lo BompocaM oXpaHsl OKpYalomcHl cpe/ibl CTPOHTEILHON opra-
HiBaumcll paspabarTeiBacTcs MeCTHaX HHCTPYKUMA, HCKIIOYAIOMAas BO3-

MOXHOCTH 38COPCHHA CTPOMTEILHON IUIOMAAKK W Nprieraromell TeppuTo-
pHH.
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CITUCOK HCIIOJIb3OBAHHBIX HCTOYHHKOB

|. BpeMeHHBIC TCXHHYCCKHC YKA32HHS MO NPHMCHCHHIO rabHOHOB
JUIA ycuiueHHs Hacsmeli Ha ckopoctHol muHuu Cankr-[lTerep6ypr-Mocxea /
JenapraMeHT mMyTH M coopyxkenuit: Y1B. 15.03.97r. - M.: Hax. MHHTa,
1997.-65¢.

: 2. MaTepuamst 3A0 “I'abuonsr Maxkageppu CHI™.

3. XKeneansie noporu xomen 1520 my. CTH L[-01-95 CrporremsHo-
TexHuIeckHe HopMbl Mummcrepersa [lyreit Coobmerns Poccuitcxolt ®ene-
paumn. / MIIC P®: Been. 01.01.96.-M.:TTomarex-4, 1995.-83¢.

4. CHull 2.06.04-82. Harpyaks H Bo3jcifcTBig Ha MHIPOTCXHHYC-
CKHC CoOpyXecHus (BOIHOBbIC, Neonsic B ot cyaos) / F'occtpoit CCCP.-M.:
Crpottisar, 1983.-39¢.

5. OcuoBb! ycTpolicTBa M pacdeToB xenesgoxopoxaoro mymd / ITox
pen. C.A. Avemuna u T.T. Sxosnesoit.-M.: Tpancriopr, 1990.-367c.

6. Texsmeckne yKa3aHHA MO YCHICHHIO H CTA0HnmaMe Hacsmicl
HA NMPOYHOM OCHOBAHHH APMOTPYHTOBBINH NOJICPXHBAIONHNH COOpYXe-
HHsMH / TnaBHOoe ynmpasnense myta MIIC:-M.: Uax. MHHTa, 1991.-101c.

7. CHuIT 2.05.03-84. Moctel 1 Tpy6sr / Munctpoit Poccum,-M.:
Musictpoit Poccas, 1996.-213c.

8. IMocobue x CHHIT 2.05.03-84 “MocTs! # Tpy6hl” Mo HIEICKAHHEIM
H MPOCKTHPOBAHHIO JKCICIHONOPOKHLIX H 8BTOXOPOXKHBIX MOCTOBEIX OCpe-
xonoB ucpes BomorokH (ITMII-91) / TlocymapcrseaHas KOpOOpAamus
“Tpancnopr”.- M.: ITpoekTHBI KOHCTPYKTOPCKO-TEXHONOIHYCCKHH HHCTH-
TYT TPAHCIIOPTHOTO CTPOMTENLCTBA, 1992.- 41 lc.
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IMPHJIOXKEHHME 1

Cnemuduxaims rabuotos n matpacos Peno
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Tabmma I1.1.4
Bec 1 pa3neph! IUTHHAPIYIECKUX rabuonos
HHWJITUHAPHUYECKHE TABHMOHBI
. Bx10
Paimepsi m::umuuﬂ BEC KT, Kaxl.
Joina | Juamerp | Obsem OuHHKOBAHHbIE OmiHxoBaKHsIe i
TUIacCTHOHUKHpPOBaHHbIE
. ITposonoka

- [poBonoka @ 3,0 MM | D BHYTP. 2,7 MM -

N N N3 @ BHenm. 3,7 MM
2 0,65 0,65 10,000 9,400
3 0,65 1,00 13,500 13,000
2 0,95 1,40 15,700 15,200
3 0,95 2,15 21,000 20,200
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MNMPHJIOXEHHME 2

Cnemiduxamus cucremsl Teppamem
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Ta6bmma I1.2.1
Bec 11 pa3Mepsl ciicTembl Teppanmein

CHUCTEMA TEPPAMELI
Tun cerkn 8x10 - winkosoe i [1BX nokpsitie BHYT. &2,70 MM; BHyT. 3,70 MM
Pa3mepnl
JUniHa, M Lnpisa, M BeicoTa, M Bec, kr
4,00 2,00 0,50 - 1,00 24,20 - 29,70
5,00 2,00 0,50 - 1,00 27,20 - 32,70
6,00 2,00 0,50 - 1,00 30,20 - 35,70

Bec mpoBoJ1okit s 3aBA3KH HE BKIIOYaCTCA: PacXOJl IPOBOJIOKI CO-
crasnseT oT 3% mo 5% ot obiero Beca.

Ta6ma I1.2.2
Bec 11 pasmepsi cucTemsr “3eneusidi” Teppamem '

CUCTEMA ‘"seneunni” TEPPAMELL
Tun cerxu 8x10 - uunkosoe # [1BX nokpsitie BuyT. @2,70 MM; BHYT. @3,70 MM
. Pasmepsl
Jmisa, M Llnpimsa, M BoicoTa, M Bec, kr
3,00 2,00 0,45 13,5
4,00 2,00 0,45 17,0
5,00 2,00 0,45 20,5
3,00 2,00 0,60 14,0
4,00 2,00 0,60 17,5
5,00 2,00 0,60 21,0

. Bec mpoBonokt U1 3aBA3KI HE BKIOYACTCA: PACXOJ MPOBOJIOKH CO-
craBnaeT ot 3% no 5% ot obinero Beca.
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IPUIOXEHME 4

ITpiaMep ycunenns HaCLIMA rpaBUTamHOHHON rabuonHol cTenol
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[1.4.1. McxomHbie AaHHBIC VIS MPOCKTHPOBAHMA

Hexomasias JaHHBIMH JUIS NPOCK THPOBAHMS SB/ISIOTCK:

1) MmxenepHo-reomoradeckuii paspes Hacsim# (Jiepii 0TKOC) Ha
[TK 6265+90 ysacika Kupcanos-Pmumeso IOro-Bocrounoit x. x.

2) Pacdcrasic xap HCTHKH [PYHTOB [0 HHXCHEPHO-I'CONOIHYe-
cxuM emenTaM (M) - Tabmuma I1.4.1.

Tabmma I1.4.1.
PacgeTHbic XapakTepHCTHKH FPYHTOB
VYaensunil | Koapduuu- | Yaensnoe | Yroin Buy-
N HaumeHoBaHHe BeC €HT MOopHc- cuense- | TPEHHEro
TpyHTa 7, kH/M3 TOCTH HHE TPeHHA
e c, klla @, rpaj.
1 | l{e6eHs HaBecTKO- 21,0 - - 38
BhIX DOPOJL
2 | Mecxu cpemmceit
KPYIHOCTH M MCJI- 19,5 - 2,0 34
KHE ¢ BRIIOYCHHS -
MM IUIAKA H Ipa-
BHI
3 | Cyrmisxu Txe- 178 0,790 21,5 18
JIBIC, MBUICBATHIC
4 | CyrmuHKa TIXe-
JIBIC H NMBUICBATHIC, 18,4 0,910 14,5 15
rYMYCHpPOBAHHBIC C
npocioiikaMn Hia

3) BearaamAa OMON3HCBOro AaBiNcHHMA Ha creHy E, =248,66 xH/w,
onpeneieHnas 1o gopuyne (4.6) ¢ yIeTOM XOCHINIKH OTKOCA 1O OYCPTAHHIO,
noka3aHHONY Ha puc. [1.4.]1 n HalizeHHOMY B pe3ynbTaTe pacdcToB YCTOMH-
YHBOCTH OTKOCE.

4) Boicora cresbl H =5,37 M (onmpeesicHa 1O pacdeTHLIM OTMETKaM
C YYCTOM ¢¢ PALMOHAJLHOIO PA3MCINCHHN Y MOJOMBEI OTKOCa (CM. pHC.
I1.4.1).

5) llinpuaa cTeHbl B NECPBOM NMPHOMMIKCHIN MPHHAMACTCS PaBHOH
4,0 N, MCXOJIf M3 YCIIOBHS BO3MOXHOCTH NMPOXOJA MO Helf MEXaHM3MOB NPH
COOPYKCHHH.

6) s ycrpolicTBa CTEHBI HCMONBL3YIOTCH KOpoGaaTsic rabHOHEI BEI-
cororo 1,0 M 1 0,5 M 1 mprroro 1,0 M (M. [Tpunoxense 1).
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I1.4.2. TlpoBepka yCTONYMBOCTH CTCHBI POTHB CABHIa
H ONPOKHIBIBAHHA (ITPOBCPKA JIOCTATOYHOCTH
NPHHSTHIX PA3MCPOB)

YerolfunBocTs creHE! CIBHI'E IO MOBEPXHOCTH OCHOB
CIH (cM. puc. I1.4.1) oGemcmmu BBINOTHCHHH ;Enomﬁi (4.11). .

HAomycrinsitt xoaddunmmenT 3anaca k| onpeaenserca no dopmyne
(4.7) mpu 3, =1,20 (xax s mauan 11 kaTeropmm), % =1,0 (Mcnonb3oBamue
MCTOJA PacHeTa, yNOBICTBOPKIOMIEIO YCHOBHSM paBHoBecs). [Ipu smux
nauHbIX [k{=1,20.

PacderHas cxeMa K mpoBepKe YCTOWIMBOCTH CTeHbI Ha CHBHT I
OIMPOKHIbIBAHHE NMpHBe/IcHA Ha puc, [1.4.2,

Cxema x mpoBepke rabHOHMON CTeHB Ha CABHT M ONPOKHIBIBAHHE

H Az n
//r/ S a6
G.Az Fl / a1y =% "{
= At Y/
c —F R |D
N
B

Puc. 11.4.2
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Haiinem pasHojelicTeyiomyio yaepxmBaiommx cix R mo dopmyie
(4.13). Ina aroro npuMen, 910 rabHoHHas cTcHa OyJeT yCTAHABIMBATHLCA
Ha mebeHounyIo norororxy Tommuanol 0,10 M. Toraa f=tgg=tg38°=0,781
(s mebHs).

HopmansHasg peaxius ocHosanus N pasHa Becy rabnonHoM crean
Go, xoropbiif Halize mo ¢opmyne (4.20). Tnomame cedcHHS CTCHBI
¢=B-H=4,0.5,37=21,48 M2,

VYaemsubii Bec rabuona onpeaemuM mo (4.21) npu 7=26,0 xH/v? 13
n=0,30 (cM. rnaBy 3-1o, puc. 3.4, Tabn. 3.5); Torma »=26,0-(1-0,30)=18,2
kH/M3. I1ng inebus c=0.

Janee Haiinem pasHoaclicTBYIONyIO cABAT arommx canx I mo ¢opwmy-
e (4.14).

Ona pasnHa Haubonbmelf €3 NBYX CHI ONOMBHEBOIO JABICHHL
E,=248,66 xH/M (cM. 11.4.1) B NaKcHMANBHON BEIHMYMHLI FOPH3OHTANLHOM
cocTapngIomei aKTHBHOro AaBieHud E, , KoTopoe HaxomaTcs o (4.15).

Jlng 3roro npuMen y = 20,0 xHA? - yaensHbii Bec 3achinke H Hall-
JeM K03(pPHIMEHT AKTHBHOrO HaBiicHHS Ha creay k, no (49) mpa ¢ = ¢ =
38° 1 mpH XpyTH3HE 0TKOCa nepeA crexolt 1:1,75 (@ - 8 = 8,3°. B aTom cay-
qae k, = 0,374,

IMpu 3THX HaHHBIX HalixgeM cooTBeTcTBEHHO MO dopmynan (4.8) v
(4.15 E, = 1078 xH/m u E,;, = 84,90 xH/M. 3Ha9HT pacdcT CTeHBl Ha
CBHT H ONPOKHIBIBAHKE POH3BOJMTCA 10 BeH4HHC E,.

Jns mpoBepKH ycTOMYMBOCTH CTCHBI IPOTHB ONPOKHILIBAHHY HAH-
JieM MOMCHT yAepx#Barommx cui M), mo (4.17) B MONCHT OmpOKHIEI-

Bajomux cwx M,, mo (4.12). IIpu stoM X, =§= -4;—0= 2,0 N H| 1Icd0
o = i = 2kt =2,68 M
2 2

Ceomka BceX pacdeTOB NpH NMPOBEPKE YCTOMYHBOCTH CTCHBI Ha
CJIBHI" H ONPOKHALIBAHME NMpHBeIcHA B Tabmmie 11.4.2. ’
Tabmana I1.4.2

Pe3ymbTaTel pacderoB ycTOHIHBOCTH CTCHBI
NpOTHB CIBHI'A H ONMPOKH/ILIBAHHS

N ITokaszaTemH Bemraiss! Ha 11K 6265+90
1 |H, M 537

2 |b=B,n 4,00

3 |2 & 21,48

4 [N=G,=wy,xH/N 390,90

5 |R=N-f,xH/n 305,30

6 |E,,xH/M 107,80

7 |Ey, xHM 84,90
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IMponomxenne Tabmump 11.4.2

Ne IToxazaTemm Bemranans: Ha ITK 6265+90
8 |E,, xH/Nn 248,66
9 |T=E, xH/N 248,66
10 R
k=— 1,23
Y i
11 M,, = Gx, ,xH-M/u 781,2
12 | M, =E, y,, xH-M/M 666,4
13 M
k= 2 1,17
MO'I

KoadpdsmmenT ycroffauBOCTH MPOTHB ONMPOKHABIBAHHA HECKOILKO
MeHBINE JOMYCTHNOIO || = 1,20. Omuaxo, CHCAYST HNMCTH B BHAY, 9TO ra-
GuoHHaS CTeHA He sBIdeTcs aGcomoTHO XecTxkoff M (akTHIecku ec 3amac
ycrottansocTh 6yaer Gonee 17%.

I1.4.3. Onpenencame Becymelf ciocoGHOCTH OCHOBAHMS CTCHBI

Hecymas crioco6HOCTE OCHOBAHHS CTCHBI ITPOBCPACTCA MO YCIOBHIO
(4.23).

Onpenemn GopMy 3mopsl HOPNANBHBIX HanmpsDkenmii. [lns aToro
HalizeN paccrosEme d OT HHOKHETO Kpad NMOJOmBH!I rabumonHHOM cTeHBI 10
TOYKH DNPWIOKCHHS PCakuMH IPYHTa ocHoBaHms mo  (4.28)

781,2 - 666,4

390,90

= 0,29 M m sxcucHipHcHTeT € (cM. puc.d.l5, 1)

4
e=4,0- _5_0 -0,29=1,71 ™.

4,0

Tak xak e > -g-= —6— = 0,67 ™, TO 3mopa HampsKeHUH HMCCT

Tpeyromeaylo ¢opny (pme. [1.4.3) u o, Haxomarcea mo (4.27) Kak
2:390,90
= —————— = 898,62 xIla.

e = 7370,29 ’

Jns onpexencHus | o| madmen MPCABAPHTEILHO ¢y, 1O (4.29).

I'pyHT oclioBanms BNeeT ¢ = 21,5 xI1a; @ = 38°; y= 17,8 xkHA (cM.
Tabn. I1.4.1 | puc. [1.4.1). Omaako crena GyaeT onmmupaThes Ha ool mebus,
[O3TOMY B PacdcTe NpPHAMMAIOTCA €r0 XapaKTCpHCTHKH: ¢ = 0; ¢ = 38°; y=
21,0 xHANS.
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Tax xak ¢ = 0, To nepesit wieH B $opmyne (4.29) orcyrcreyer.
I'y6ura 3acmxu cressl B rpyHT z = 0,83 (om. prc.I1.4.1 | I1.4.3). Toraa
g=178-083= 1481 kIla;

N’ - e3,|4u3" - tg2(45. i 32 ) = 48’88;
d =1+o,35-9:§-3-=1,o7;
‘ 4,0
_ 24866 _ o cq.
? 2:39090 '

N,= 1,8 (48,88-1) - tg38" = 67,31;
dy=1; i,=0,682=0,46; y= 21,0 xHA,

PacueTHas cxeMa K ONpe/ICIICHHIO Hecymel cnocobnocTi
IPYHT& OCHOBAHHI
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: = 14,81 -48,48 - 1,07 0,68 + 4,0 67,31. 1- 0,46 - 21,0 =
= = 526,72 + 2600,86 = 3127,58 xITa
3127,5
| ol = —1—2’—8 =1042,53 xIla >gq;,,, = 898,62 k[1a

CnenoBaTensHo, Hecymas croco6HOCTL IpyHTa ocHOBaHHS obecrie-
YHBACTCA.

I1.4.4. TIpoBepka BHyTpeHHell yCTONIHBOCTH CTCHEI
IpoBepHM cTcHY Ha HEAOIYCTHMOCTS CABHIS OTACILHBIX CIIOCB I'a-
GHOHOB MO NOBEPXHOCTH MX KOHTAKTA BHYTPH CTeHb! (pHc. I1.4.4).

PacgerHas cxema K MpoBepKe BHYTPeHHEH YCTONIHBOCTH CTEHBI

R
mcﬁem.o.lOu/

Puc. I1.4.4

Tak xak E, > E,, (cM. I14.3), To pacuer pejiem Ha Ey=E,;, onpe-

Acngenoce Mo (4.42 ) npu E, = 248,66 xH/M u H=5,5 M (oKkpyriseM BbicoTy
creusl 1o 0,5 M).
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BuyTpennas ycroifauBocTs npoBepacTca no ycuosuau (4,37; 4,38).

HaiigeM JUIg KaXIoro i - ro crog (CIMTag CBEpXy) 3HAYCHHL G H §
coorTsercTBeHHO no (4,39) 1 (4,46) npu B, = const = B =4,0 M.

N, = Gy = I @y ¥y s TAC Wppy - TUIOMAMD CCUCHHA | - TO CIIOL rabroHs;

% = 18,2 xH/M3 (cu. T1.4.2).

JomyckacMbic 3HaA9CHUL T, H Oy, HAXOAITCH COOTBCTCTBCHHO MO
(443)m (4.48}. JUI4 3TOr'O ONPEACIHM
@ =2,5-18,2-10=35,5°

¢g =3-10,3-5=25,9 xTla

3xece P,=10,3 xr/M? - Nacca rabHoHHON cexipam, DpHHATad 0O NaH-
- HbIM 17128l 3-¢ii nmpu Rp=47,0 xH/M 1 BricoTe rabuona 1,0 M.
Oon =50-18,2-300=610 xI1a

Hcnonb3ys momy9eHHEIC HCXOHBIC IAHHBIC TPOBEICN PacdcT B Tab-
2 mranoit dopme (Tabmana I1.4.3).

Tabmuna I1.4.3
PeaymsTaTel MpoBepKH BHYTPCHHCH YCTOHYHBOCTH CTEHbI
na [1K 6265+90
N hy, E,,. T N;, Oy Toons | Coons

cios M xkH/™ x[la xHM | xIla x[la | xIla
1,0 45,21 11,30 72,8 18,2 38,88
2,0 90,42 22,60 1456 | 36,4 51,85
3,0 135,63 | 3391 218,4 54,6 64,83
4,0 180,84 | 45,21 291,2 72,8 77,81 | 610,0
5,0 226,05 | 56,51 | 354,0 91,0 90,78
55 248,66 | 62,16 | 4004 | 100,1 | 97,27

(=Y AT B AP LS

Kak BHaHO B3 MaTepuanoB T6MMIBI, BHYTPCHHIS YCTOHYHBOCTH
CTCHBI BO BCEX CITOSX OBCCIICTMBACTCS, TAK KAK BEIAC T « Thon H T) <Opon +

4.5. Ormacanne KOHCTPYKIHH rabroHHON CTeHEl

Ilpn coopyxecHHM CTcHEI HIDKHEN cloif raGHOHOB HMECT BBICOTY
0,5 M, ocTanbHBIC N4TH caoeB - 1,0 M.

. KoncrpykmusHo oraensnbii rabaon npexcrasuser cobolt mposo-

noynbii 0cTOB, 3anonHcHHEN xanHeM. Hcanonssyiorcs xopobuaTteic rabao-
HbI pAMOYronbHON Gopms! (cM. IMprnoxesue 1), BRIIONHCHELIC H3 MCTal-
JI9eckoll OIUMHKOBAHHON CCTKH, HMcroIIcli MECCTHIPAHHLIC 3BCHB C JABOMH-
m‘% lcp{)‘!ctnlcu. Pasmep rabuonos ¢ nesolf cropous! Racema 4,0x2,0x1,0 M
H 4,0x2,0x1,0 nm.
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[lpoBonoka, Hcnomb3yeMas IS M3roTOBICHHS rabHOHOB HMeeT
opeaen npoasocta 380...500 MITa 1 otHocHTenbHOC YImHeHHe MeHee |2%.
IymxoBOC MOKPHITHE IMPOBOJOKH NODKHO HMETH IUIOTHOCTL B Npeicnax
(24...29) - 10~ xI1a npu ec maanerpe ot 0,002...0,0039 M. [Tpenen nmpouHoCcTH
OLIMHKOBAHHO} MPOBOJIOKH B 3aBHCHMOCTH OT THIIA 3BCHBLCB M ¢¢ JHAMCETPa
nomker 6ITh He Meniee 30...53 xH. [ing ynmpouncHAs Mera/UmMdeckolf apMa-
TYphI B o0JIcT9eHNs e YKJIAIKH MO KPasM CCTKA YCHIHMBACTCH MPOBOJIOKOI,
uNciomelt Oonbmelf mamMeTp, YeM MpoBOJIOKa caMolf ceTkH.

Jng 3zapomsenms rabuoHOB MOXXeT ObITh NMpHMCHEH MecTHBIT Ka-
MCHb C YACILHBIN BecoM He Meree ¥ = 17,0 xH/M?, HO XelraTelbHO HMETH
y = 26,0 xH/n3.

Ipu 3anomueHu rabuoHos Gosee KpymHbIC KAMHH YKJIA/JbIBAIOTC
y Kpas ceTKH, a Goliee MelKie - B cepeHe rabuona.
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NMPHIOXEHHME 5

IMTpuMep ycnieHns ck/ioHa cTeHoi cucremsl Teppamem
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I1.5.1. Hcxomisic JaHHBIC VIS ITPOCK THPOBAHMA
HcxomHbiME JAHHBIMH IS POCKTHPOBAHNS ABIAIOTCA:
1) Muxenepro-reonormdeckmii paspes Ha [1K 5+00 onommuesoro

yaactka (puc. I1.5.1);

2) PacueTHbIC XapaKTCPHCTHKH IPYHTOB N0 HHKCHEPHO-T€0JIOIHYeC-
xuN 3neMenTaN (UI3) - Tabmima I1.5.1.

Ta6mma I1.5.1
OH3NKO-MEXaHHYCCKHE CBOHCTBA TPYHTOB
NeNe | Hammenoranne | Vaemsnsii | Koagdu- | Yaemsaoe | Yroa
HIo IpyHTa BeC LMEHT | CUCIUICHHE | BHYT-
y. kHN® | mopmc- c,klla | pennero
TOCTH TpeHMA
e @, Tpan
1 ITecox Menxo u 20,0 0,66 1,0 33,0
CpeHE3CPHHCTRIN ¢
IPHMECKIO [paBe-
JIHCTOro
2 Cyrmsok xemo- 18,5 0,71 40,0 34,0
BHAJILHBI
3 - | Cyr/muoOK ocHOBA- 17,8 0,84 38,0 22,0
HUL

3) Bemramna pacdeTHOro ono/BHesoro napneHus E, = 623,8 xH/u,
ompeaensercd no dopmyne (4.6).
4) BoicoTa creHbl Ha3HAYACTCS KOHCTPYKTHBHO, HCXOJA M3 PalHo-
HAILHOrO PA3MCINCHHSA ¢ Y MONHOXMA OMOI3HEBOIO CKJIOHa (CM. PpHC.

IL.5.1); H = 9,5 M.

5) O6muoBKa CTeHBI CHCTEMBI TeppaMen BhINONHACTCE H3 KOpob-
9aThiX raGHOHOB, 3aII0MHCHHBIX KaMHEM. B neppoM mpHOmKeHHH MpHHH-
MaroTcd rabuons! pasmepom 1,0x1,0 M B nonepeaHoM cedenu (cM. [Tprmo-

xeuue 1).

JlmicBas rpaHb CTCHBI B BHIY €€ 3HAYHTCILHON BHICOTHI NMPHHH-
Maercs crynendaToli opMbl ¢ mmpuHoko crynesn 0,1 M.
6) ApMHpYIOIIMMH CBA3SMH ABISIOTCA NAHEIH H3 METAUIMYCCKHX
OLIMHKOBAHHBIX CETOK ABoiiHOro xpydenua (cM. ITpunoxesne 3).

I1.5.2. TlpoBepka yCTOHIHMBOCTH CTCHbI MPOTHB CABHIA H
ONMPOKHABIBAHHA (IIPOBCPKA HOCTATOTHOCTH pa3Mepa CTCHBI)
IMpuMeM B IIEpBOM MPHOIMKCHHH MIHMPHHY CTEHBI 6 110 BepXy ¥ B no

HH3Y, paBHO# 6,0 M.

YcroliMMBOCTL CTCHLI MPOTHE CABHI'A MO MOBEPXHOCTH OCHOBAHHA
CD (cm. puc. [1.5.1) o6ecnessBaercs mpu BeIoHeHHH ycnopmii (4.11).
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Jomyctumerit KoaduupaeHT 3anaca k| onpeaensercd no gopmyie
(4.7) mpu y, = 1,20 (xax s w11 xaTeropun), . = 1,0 (ocHoBHOE coge-
TaHHC HArPY30K) H y. = 1,0 (Mcmonb3oBaHMe METO/Ia Pacucra, YAOBICTBO-
PSIOMICTO YCIOBHAM paBroBecka). [Tpl 3THX JaHHBIX (k| = 1,20.

Pacyersas cxemMa K NpoOBepKe YCTOMYMBOCTH CTCHBI Ha CHBHT H
ONMPOKHIBIBAHHE NMpHBCAcHA Ha puc. [1.5.2.

PacqcrHas cxeMa K MPOBEPKE YCTONIMBOOCTH CTEHBI
cicreNsl Teppamem ua [TK 5+00 Ha casur 1 onpoxupmanue

x {
’ Ml 2
]
€
i = 0.8 /
= 0 \
rd x"
= 7 N
o 10.6 Gg
D  E,=623,8 xH/m
= (= o 4 st -
v -] =
T a 0.4
e o] — "\'
>
=) g G
o A ’ Yo
SN
s P N2
m— _—\
4
< .14
- /]
bl
<
E B P
Puc. I1.5.2

A onpepencHus pasHoacicTByIOmeH yaepxmBaromMx chi R no
dopmyne (4.13) nalizem HopMambHYIO peakimio ocHoBanus N = G, no ¢op-
Myne (4.18), mns 9ero ompenciena o6mas IUIOINAML MOMEPEIHOrO CEYCHHS
BCeX rabHOHOB @, M 3aCHLINKH C APMATYPHBIMH MMAHCIAMH @),
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PapHoJcficTByIOmas cABHraromMx cil 7 paBHA CHIC ONOI3HEBOIO
nasneuns E, - dopmyna (4.6). KoagdsrpeaT ycroffMMBOCTH OPOTHS CABHTS
Haxomarcsg o (4.12).

Bce s BelHHHE! ;19 | MM, CTCHBI BBMHCICHB! ITPH CICXYFOMHX
HCXOJHBIX JAHHBIX:

J - pa3Mcpsl rabuona B oTaeabHOM i-oM citoc creaml 1,0x1,0 M; o)y =
1,0x1,0=1 M2 smxemit ciolt mveer pasuepsl 0,5x1,0 M; @y = 0,5 N2 @ =
1,0x9 + 0,5x1 = 9,5 M%;

- CCYCHHC 38CHINKH CTCHBI

@, =(B- 1,0 H=(6,0-1,0)9,5=475u%

- yRenbHBIA Bec raGuoHa y ompeaciues no ¢opmyne (4.21) opa
YACIHLHOM BeCe NATepHAaJNa 3anonHeHHs rabmona y = 26,0 xHM? (ca. Tab-
maxy 3.5) u ero nopucroctd n = 0,30 (cM. pac. 3.4); x = 26,0- (1-0,30)=
18,2 xH/3;

- YACHBHBI Bec 3aCHINKH (KpYNHO3cpHHCTOro necka) y, =20,0 xHAe?;

- xo3pumacHY Tpermus f = tge = 1g38° = 0,781, npEAST Kak XL
me6HY, y9HTHIBag, 9TO cTeHa OyaeT coopyXaThcs Ha mcOenourolf moaro-
ToBKe TommaHoH 0,10 M;

- YECTIBHOCS crieTuicAHe B mebHe ¢ = 0;

- onomHcsoe nasnenme E, = 623,8 xHM (cu. I1.5.1). Tax xax s
ONOI3HEBOIO CKJIOHA OHO 3aBeioNO Gonbine ropH3OHTAILHON COoCTABINIO-
meif AKTHBHOIO NABJICHHA OT IPYHTA Ha CTeHY E,, TO pacdcT NpOH3BONATCE
Ha BosjciicTeue E, .

PesymeTaThl pacdera MpH NMPHBCACHHBIX HCXONHBIX HAHHBIX Npel-
craBiexs! B Tabmaue I1.5.2.

Ta6muna I1.5.2
PesynbTaThl MPOBEPKH YCTONYHBOCTH CTCHBI Ha CIBHI
N IToxa3aremn PacgeTHEIC BEIHIAHE]
1 |Hn , 9,50
2 |b=B/nM 6,00
3 @,, M? 9.50
4 |oy,w? 47,50
5 IN=Gp=ap% 0%, kHN 1122,90
6 |R=Nj+c-B, xHN 876,98
7_|E, xHM 623,80
8 |T=E,xHM 623,80
9 - R
T 1,40
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Jins pacaera kodpdiupeHTa YCTONYMBOCTH MPOTHB ONPOKH/IbIBA-
HHA HalaeM X, no gopnyne (4.50), MmMes B BHIY, 9TO JHICBAS IPaHb CTCHbL
HNCET CTyneHuaTyio Gopny ¢ mupuHoif crynenn 0,10 M (eM. puc. [1.5.2), a
TAKXKC IUICY0 ), paBHOACHCTBYIOMEH CHI BCCX IOPH3OHTAINLHBIX HAIPY3OK

E,;
_H
Yo 5

[lpy >THX JaHHBIX HAICHBI MOMCHTHI YACPXHBAIONMX CHI M), H
ONPOKHABIBAIOLMX cil M, oTHOcHTeNbHO ToukH C.
PeaymbTaTel pacuera mpuBeacHs! B Tabmame I1.5.3.
Ta6mma I1.5.3
PeaynbTaTel MpoBepkH YCTOMYHBOCTH CTCHBI HA ONPOKHIBIBAHHC

N Tloka3zaTenu PacuyeTHbIC BEIHIHHBI
| |H N 9,50
2 |b=BNM 6,00
3 | xp M2 3,09
4 Mﬂ =G, Xg, KH-M/NM 3463,76
5 H
yo 2 ' M . 4,75
6 | M, =E, v, xHwmN 2963,05
7
k= yi 1,17
M,,

Kax BumHO w3 MaTepuanos 1abmusl [1.5.2 ycroifamsocts mpotus
casura obecricunBacTcs ¢ JOCTATOYHLIM 3amacoM. KoagdummienT ycroiian-
BOCTH NPOTHB ONMpokuabBaHug (cM. Tabn. I1.5.3) HeMHOro MeHbINEC HOPMBI
(|k|=l,20), ONHAKO Y9IMThIBAN, YTO 34CHIIKA CTCHBI COOPYXACTCA HE M3
ECTKOrO MATCpHANIA, MOXHO JOMyCTHTH 3anac B 17% BMecro 20% H cun-
TATH J0CTaTOYHOMH ce nmpuny b = B = 6,0 M.

I1.5.3. TTposepka Hecymedi cioco6HOCTH OCHOBAHHA CTEHbI

YcrolMHBOCTL OCHOBSHHS CTCH CHCTeMbl TeppaMem no Hecymieh
cniocobHocTH obecmednBacTCs MPH BLIMONHCHMH yonoBHs (4.23):

PacgeTHag cxeMa AHANOIHYHA CXENC I NPOBCPKH BHYTpCHHCH
YCTOHYHBOCTH CTCHBI H NpUBeAcHa Ha puc. [1.5.3.

HaiigeMm o, u lol mo dopmynam (4.52) n (4.24) npu caCxyIOmMMX
JAHHBIX:
b=B=6,0Np; H=9,5wu;
E=E, = 623,80 xH/v; z = 3,2 M (MOIIHOCTSH JIC/IFOBHAJILHOIO CYIIMHKA
3a crenoli - oM. pic. [1.5.1);
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y = 18,5xHM3; ¢ = 40,0xI1a; ¢= 34 rpan;
N = Go = 1122,9 xH/M (cM. Tabn. 11.5.2);
M,, =3463,76 xH-M/m; M,, =2963,05 xH-m/M (cM. Tabm. I1.5.3);
T =E, =623,80 kH/m.
OnpepensgeM sKcUeHTPHCHTET € 1o (4.53)

e 60 _ 346376-296305 _ 256 \
2 1122,9
Haitzem o, mo (4.52)
o =—1122.9 = 1276,02 xITa

(6,0-2-2,56)
OnpenenseM gy, o (4.29), nug gero HaiigeM N, no (4.32)
N, = e3434" . 1g2(45°+34°/2) = 29,45;
3aten N, mo (4.31) xak

3aTem N, mo (4.33) kax
N,=1,8(29,45-1,0) - 0,674 = 34,52;
d.=d,=1+0,353,2/6,0=1,19 -mno (4.36);
g=18,532=59,2klla -mo (4.30);
ip=1-62380/(2-1122,9) = 0,72 -mo (4.34);
d=1 i,=0722=0,52 -mno (4,34);

Tornma

Qum = 40,0 - 42,21 - 1,19 + 59,2-29,45-1,19-0,72 + 6,00-34,52-1,0-0,52-18,5 =

5495,47 xI1a
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5495-47
of=

Ilo (4.24) =183182 kIla

Yeinosue (4.23) ppmomnserca (o, <| ol ), Hecymas crocobHOCTH
OCHOBAHHA JOCTATOYHA.

PacderHas cxeMa K MpOBepKe BHYTpeHHcit
ycroifuBocTH creHbl Ha [TK 5+00

{
o £ AH
!

s / E,=623.8xH/M

9.5

H

1.0
Nl o

N

Puc. I1.5.3

I1.5.4. lpoBepka BHYTpeHHell yeTOWIHBOCTH CTEHDI

[lpoBepka BHYTpeHHCH yCTONMMBOCTM CTeHBI MPOM3BOXMTCA IS
060cHOBaHHE MPHHHNACMBIX [UIMH CCTOK M IIAra SpMHpPOBAHHA.

[IpogsocTs cemxu xapakTepusyercs ko3dpumMeHTOM 3amaca Ha
Pa3pes k,, oupeacnsensid mo dopumyne (4.58). [lomyckaeMas mpogHOCTH
CCTKH Ha pa3phiB Juid cerxH THHA 8,0x10,0 oM 13 mpososnoxu @ 2,7 MM paBHa

| Rp|=47,0 xH/n. '
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Pacrarusaronme ycrimg, XelicTBYIOMMC HA ADMUPYIOMHE JIICMCHTHI
CCTKH B KaXIOM I-M clioe onpenecnsiorcs no dopmyne (4.57), B xoropolt Bep-
THKaJIbHOE JAaBJICHHE O,; HaxoauTes no Gopnyine (4.56) npu y=20,0 xHM? 1
% B COOTBETCTBHM co cxeMoif prc. I1.5.3 B 3aBHCHMOCTH OT BBICOTHI rabHO-
1a AH u pasMeneHHs rabHOHOB pa3Holi TONNHHEI B CTEHC.

. Kosdpdpummienr axmaBHOro JaBIcHHS HA CTeHYy K, HAXONETCE OO
Ppopmyne (4.58). Ilpr g = @ = 38° g KPYNMHO3CPHACTOrO MECKa 34CHINKH 338
>rerolt u &=27° (cM. puc.J1.5.1) k, = 0,344, ‘

Koaddunpicar 3anaca Ha BRUICPrHBAHHC CCTKH K, onpeacuseTes oo
(4.60), B xoTOpOH NMpeACHTBHOC AHKCPHOC YCHIHC CCTKH IpH JIHHC 38JCIKH
L, naxomures no (4.55). Ipa sToM xo3pdepicHT BRICPIHBAHHSE CCTKH H3
TPYHTa IS CCTKH B3 cTanbHON MpoBoXokH apofforo xpydeang ¢, =0,91.

Ha xaXxaoM ropasoHTe yKJIaJKd CCTOK NODKHBI OBITH BHIIONHCHBI
ycrosns (4.62, 4.63), T.c. k,2 |k |

k2lk|

Ilp NpHBEACHHEIX HCXONHBIX AAHHLIX H YCTpoHCTBC CCTXKH B COOT-
BeTCTBHH ¢ pHc. I1.5.2, T.¢. npu EmxseM cioe ¢ AH=0,5 M H BCEX OCTANBHBIX
> 4H=1,0 N, mmpaHe rabuona b, =1,0 M B a=6° (mmpuAa cTyneau 0,10 &)
dafiiem o, mo (4.56), T, mo (4.57), L,; mo (4.55), |T | no (4.61), kp no (4.58),
k, o (4.60).

PeayIbTaTel pacdcToB BHyTpeHHCH YCTOHYHBOCTH CTEHBI CHCTCMBI
T'eppamem nmprBeacHsr B Ta6maue I1.5.4. .

Tabmma I1.5.4
PesynmbTaTsl pacuera BHyTpeHHeH ycTolMABOCTH
CTeHBI cicTensl Teppanem
M h" AH ] Oyiy Tl Llll l Tl ’ kl kl
cios M M xlla | xHN N kH/M

1 9.5 0,5 [190,0 | 3268 | 500 [864,50| 1,44 | 26,45
2 9,0 1,0 |180,0 | 61,92 | 481 |[78788| 0,76 | 12,72
3 8,0 10 [160,0 | 5504 | 443 [64501| 080 | 11,72
4 7,0 1,0 |[1400 | 48,16 | 4,04 |51470] 0,98 | 10,69
5 6,0 1,0 [1200 | 41,28 | 3,66 [399,67| 1,17 | 9,68
6 50 1,0 11000 | 3440 | 328 |29848| 1,37 | 868 |
7 4,0 1,0 800 | 27,52 | 289 [21039] 1,71 | 7,64
8 3,0 1,0 60,0 | 2064 | 250 |13650f 228 | 6,81
9 2,0 1,0 400 | 13,76 | 2,13 | 77,53 | 342 | 5,63
10 1,0 1,0 20,0 | 6388 1,74 | 3167 | 6,83 | 4,60

Kax B0 u3 MaTepranoB Ta6mmpr I1.5.4 B HEKHHX pSAax CTCHR
BHYTPCHHSA YCTOHYHBOCTL ec He obecrnieaHBacTCE O MPOIHOCTH CCTKH, Be-
THYHHA Kp JI8XKC MCHCC CHHHHIbL.
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$ ¢ Han6onee mpocTsiv pemenneM SBASCTCH YKIAAKA JOMONMHATE/ILHBIX
PANOB CCTOK, T.C. MPHHATHE B HIXHHX pagax AH=0,5 M. PeayambTaThl nepe-
pacdcra npeAcTasicHs! B Tabmaue I1.5.5.

Ta6mma I1.5.5
PeaybsTaTsl IONOMHHETEALHOIO pacdeTa BHYTpeHHell yeroifausoc
CTeHEI cicTeMbl TeppaMen
Ne hy, AH, Oyiy T, Ly I TI ’ ks k,
crog| N M xlla | xH/N M xH/M
1 9,5 0,5 |190,0 | 3268 | 5,00 | 864,50 | 1,44 | 26,45
2 9,0 05 11800 | 3096 | 481 | 78788 | 1,52 [ 2545
3 8,5 0,5 |170,0 | 29,24 | 462 | 714,71 | 1,61 | 24,44
4 8,0 05 1160,0 | 27,52 | 4,43 | 64501 [ 1,71 | 23,44
5 7S5 05 |150,0 | 2580 | 4,24 | 578,76 | 1,82 | 22,43
6 7,0 0,5 |140,0 | 2408 | 4,04 | 51470 | 1,95 | 21,37
7 1 6,5 05 11300 | 2236 | 3,85 | 45546 | 2,10 { 20,37
8 6,0 0,5 |1200 | 4488 | 3,66 | 399,67 | 1,05 | 8,90
9 5,0 1,0 |100,0 | 3440 | 3,28 | 298,48 | 1,37 | 8,68
10 4,0 1,0 800 | 27,52 | 289 |210,39| 1,71 | 7,64
11 3,0 1,0 60,0 | 20,64 | 2,50 | 136,50 | 2,28 | 6,61
12 2,0 1,0 40,0 13,76 | 2,13 | 77,53 | 3,42 | 5,63
13 1,0 1,0 20,0 6,82 1,74 | 31,67 | 6,89 | 4,64

XKenarerbHO HMCTH |k|=l,50. Pacuer nmoxazan, 9ro B 1-M, 8-M M
9-M paxax 3To yciaoBHe He BbmonaAeTcs. OHaKo, ONacCHHC BEI3LIBACT TO/Ib-
Ko 8-oif ciiofi. B 2ToM cirygae B HEM MOXHO YJIOXHTHL CCIKY B3 IPOBOJIOKH
6ombmero mHamMeTpa.

I1.5.5. Onmacanme KOHCTPYKIHH CTCHbI CHCTeMbI Teppamein

CreHa BO3BOJHTCE € HCIONL30BAHHCM THIIOBBIX KOpoOYaTBIX ra-
6nonoB ¢ mradgparvoit pasmepanu 2,0 x 1,0 x 0,5 M 1 2,0 x 1,0 x 1,0 M, BBI-
TOHEHHbIX 3BCHLANM mecTHrpanHoi ¢opmet 8,0 x 10,0 oM 13 omHKOBaH-
Holf npoBonoka & 2,7 MN H NMPHKPCIUICHHBIX K HHM 3JICMCHTAM APMHpPOBS-
Hug (Teppanem) B BHIAC MMCIONMX SHAXOIHIHBIC Pa3MEphl MPOBOJIOYHBIX
OLMHKOBAHHBIX CeTOK mMHpHHOHK 2,0 M 1 mHOM 5,0 M.

B 8-M paxy cresbl apMMpyromas NMaHedb BLUIOMHACTCS M3 IPOBOJIO-
xu @ 3,0 muM (oM. [Tprnoxense 3).

Jins 3anonHeHns raGHOHOB peKOMEHIYeTCS MCIONL30BATh Kapbep-
HbI{ KaMeHb pa3MepoM B 1,5-2,0 paza mpespnmalomMM pa3Mep 3BCHA CETKH,
a B X89CCTBE 3ACHINIKY - APCHHPYIONMH rPYHT (KpYNHbI HIH CpeIHe3cpHHC-
Thii mecoK).

JUns mpeaoTBpAIMCHHS BHIMBIBAHHA MECKA ¢ ThUILHOH CTOpOHBI ra-
6GHOHOB CIICAYET YAOXKHTH Ie0TEKCTHIb, HIpafonii poab o6paTHoro Qrimb-

132



3A0 «PekoHcTpyKuma», r.Mocksa, yn.Cokonoso-Melepckas, 4.14, nom.14, www.re-con.ru, info@re-con.ru, Ten.(495)6642690

Tpa. Hcnoms3yioTes monOTHHING MCOTEKCTHIS PA3McpoN He Mexiee 2,0x0,7ud
M 2,0x1,2 M s rabuonos BeicoTol 0,5 M 1 1,0 M COOTBETCTBCHHO.
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INPUJIOXEHME 6

Ipumep npoexTHpoBaHKA OeperoykpervieHns
CTpyKTYpOit H3 MaTpacos Petio
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I1.6.1. Hcxomusie NaHHBIC 118 upoacmpoam '

JANpOCKTHPYEM 3aIIHTY OT PA3MBIBA OTKOC H OCHOBAHHS HACHIIH
B COOTBCTCTBHH CO cXeMOii, okasannoit Ha puc.5.3.

Beicora Hacemm Hy = 16,4 N; d, = 6,8 &; v, = 3,0 M/c; yxiioH ocHO-
sanma i=0,05. ;
Onpenemin pac-wmyno BBICOTY BOMHBEI Ai%.
Beperopas maHus axBaTopuH miasHas. L =2700 m, v, ~20,0 m/c.
Halinenm B cooTBeTcTBHM ¢ yKasaHHAMH 5.3.1 Gcapa3NcpHyo BeIH-
THHY

Al

BL_981-2100 _ (o))
v 200

2
@

Ha rpaduxe puc.5. 12 el cooTBeTCTBYIOT Ge3pa3NCpHEIC BIHIHHEL

a—g-h——0014 ﬂ=—=l,40. Orczona onmpefenseM is rxy6oko-
a v.
BOTHOM 30HBI
2
Foe 0,014-20,0 =057 u,
9,81
7240200 245
9,81
Tpu m3secTHOM | HaliieM 0o ¢dopmyne (5.1) mmEY BONHEI B IiTy-
BokxoBoHOI 30HE
— M 2
3,=281285 1269w
2-314

A
Tak kak d > L TO pacdeTHON IBAgETCE rTy6OKOBOIHAS 30HA.

Pacaemyro BeicoTy BomHEI B Hedf hiw onpenerman nmo dopmyne (5.4)
mpu Koa(puimeHTe MPHBEACHMA BHICOTHI BONHEI K BhicoTe 1% obecnieucs-

Hocta K; = 2,08 (uaiizem o rpaduxy puc. 5.13 npa i=1% 1 g—f = 66,22)
v

hiw = 0,57-2,08 = 1,19 m.

I1.6.2. PacaeT TpebycMoit Tommuns! (BbicoTsI) rabaoHa miH
MaTpaca Peno

Tax xak XpyTW3Ha 3amuImacMoro orkoca passHa l1:2,1e. l:m2
1: 3,5, To Haiixem 1 mo popmymne (5.6).
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Jing 3Toro MpHMEM IUIOTHOCTH KAMHS B COOTBCTCTBHM ¢ TabumumicH
3.5 p,=2,6 T/M? 1 nopucTocTs, rabuona n=0,35. Torxa
1= L =0,1
3-(1-0,35)-(2,6-1)-2
[TpusrMaem B cooTBeTcTBHH co crieimdukamuett ra6uonos (ITpmio-
xeaue 1) TormpaHy ToHkoro rabuona ¢, =0,50 M 1 MaTpaca 1,=0,23 M.

9 M

I1.6.3. Pacuer TpeGyemoii Macchl H pa3McpoB KaMHA

Ipu hiw =1,19 M no rpadmxy puc.5.15 Tpebyerca xamenn Maccoit
m, = 7,0 kt, ¢if cooTBeTCTBYCT NPH 4, =2,6 T/M? pacaeTHBIN pa3Mep KaMHA dy,
onpeaenseMsri mo gopmye (5.9)

d. =1,2408-31 227 ~ 017 .
2,6

* TTpoBepHM, IOCTATOYCH JIH JAHHBI! pa3Mep KaMHA JUIA obecnedeHns
ero ycroifaHBOCTH MpOTHB Bo3xckicTBHA BOML OGeperoBoro TeyeHHs BOMBI CO
CKOPOCTEIO V,. Jl/1a 3TOro HalieM pacdeTHoe 3Havenwe d; no dopmyne (5.10)

2
oz’i 53;0 10,00 =M
115 2-9,81-(—’7)—’—) .0,894

TaxuM obpasom, Wi 3anonHCeHHS raGHOHOB M MaTpacoB Heobxo-
JHM KAMCHb PACICTHBIM Pa3sMcpoM d, = dso = 0,17 M.

[TpoBepHM HOCTATOYHOCTHL KPYIMHOCTH KaMHA IO YCIOBHIO €0 HE
BHIBAIMBAHHA 9cpe3 guciiKy ceTkH.

[Tpunen cerxy (cM. [Mpunoxerme 3) paamepom 0,08x0,10 M. Torna
no ¢opmyne (5.11) mmmManbHBIE pasMcp KaMHSA COCTABHMT d;,, 2 D=
0,08 M, MAKCHNMALHEL d; ., 2 2D=0,08-2=0,16 M.

dk: -

I1.6.4. IIposepka Ha HedopNalno rabHOHHON CTPYKTYpPbI
JciicTBYIOIMME KacaTelbHbIC HANPSKCHHA 1o GopMynaM
(5.12) m (5.13):

- IUI4 raGHOHOB, JICXamMX H8 OCHOBAHUH
7,=10,0-6,8-0,05 = 3,4xlla,
- 1 raGHOHOB M MATPACOB, JIEXAIMX HA OTKOCE
5, =0,75-10,0- 6,8 - 0,05 = 25,5 k[1a.
HalineM xpHTHYeCKHC KacaTelbHbIC HampskeHHs mo dopMynaM
(5.14) u (5.15):
- Ju1a rabHOHOB, NICKAaMMX HA OCHOBAHHH
. =0,1-.(2551 -10,00)- 0,17 = 0,26 xI1a,
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- s rabHOHOB H MATpPAaCoB, JICKAIHX HA 0TKOCE

r, =026 12213 _ 518 x1ma.
0,430

B nanHoM cirygae
1,2-3,4=4,08 > 0,26 x[Tam 1,2+ 25,5 = 30,6 > 0,18 xITa. [Tosro-
My clenaeN MPOBCPKY Ha HomycTHMyio Acdopmammmo. Jlng sroro Hadimen
napamertp C. no dpopmynanm (5.16) u (5.17):

(3,4-0,26)
. C, =————=.0,17= 0,034,
T (2551-10)
- JUIS OTKOCa = -(—M 0,17 =0,28,
(25,51-10)
Az
Halinem orHOmenHe 7— no rpadguxy puc.5.16
- 50
VIS OCHOBAHHSA £ =131
ds,
- IS OTKOCA L.} =1,70.
dy,

BomoNHHM IMPOBEPKY HA JOIMYyCTHMOCTH AedopMamun nmo Qopmyne
(5.18):

- s ocHoBaHus (rabnon mpu 1=0,50 n)
1,31< 2{-@— ) 3,88,

- 1% oTKOoca (MaTpacs! npH 1=0,23 M)

1,70<2 (0’23 ) =3,53.
0,17

Tak xak g oTkoca YCIOBHC HC BRINONHACTCH, TO NMPHHHAMACTCK

pemenne 06 yKpeIuIcHHE OTKOCa H OCHOBAHHS TONBKO rafHOHAME TOIIIH-
Hoii 0,50 M.

I1.6.5. ITpoBepka CKOPOCTH GUIBTPAITHH
IMox croem rabmonos Ha rpammiec rabHoH - rPYHT HaltaeM v, OO

¢dopumyne (5.19), mpunes, 9T0 rabEoRs! GyAyT yCTAHABIHBATLCS OPINO HA
raEucTsE rpyHT (1= 0,033)
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§
- JUIA OCHOBaHMA Ve = : (-(Lll) -0,005%=l,3lulq,
0,033\ 2
1 (017)}
1
s y = ———| ——| +0,05? = 4,07 m/a.
JUIL oTKOCa v, 0,033( ) ) M

JomyckaeMbic 3Ha9eHs ckopocrelf HaliieM JIA CBS3HOIO IrpyHTa
no JuarpaNMe pHc. 5.17 B 3aBHCHMOCTH OT €I'0 NOPHCTOCTH 1,, = 0,50; mix

cyrmiHka v = 1,25 M/,
Jomxwo 6brre v, < (2...4) v =(2,50...5,00) M/
Pa3snsmBa mox rabuonamu He Gyzer.
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Hns 3amemox
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