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BBEJAEHME

Kak u3BecTHO, B HACTOSINES BpeMd TPaIMIMOHHBIMH CIOCOGaMH
yCHHCHHS SKCIUIyaTHPYEMBIX MKCACSHOAOPOAKHBIX HACHIICH H 3aIMTHI OT
Pa3MBIBOB 3¢MJIMHOrO NOJOTHA SBJIKIOTCA YCIPOHCTBO KOHTPOaHKCTOB H3
JpCHUPYIOMUX FPYHTOB M FIOKPHITHA H3 GCTOHHBIX M )KCIC300¢TOHHBIX
T (Peske KaMeHHbIC HabpockH).

KoHTp6aHKeThI BecbMa HAACKHBI, ONHAKO 3TOT CNocob ycHIeHAN
obnazaer pAIOM HEXOCTATKOB, KOTOPbIC BLIHYRISIOT IPOCKTHPOBIIMKOB B
COBPEMEHHBIX  YCIOBHSX HCKaTh ANbTCPHATHBHEIC pemcHEt. OCHOBHBINM
HEAOCTaTKAMH ABIIOTCA: pacxol GoubIMX 06heMOB AcGMIHTHBIX APCHH-
PYIOIMX IPYHTOB, OTBOJ, 3HAYHTEILHbIX IUIOM8ACH KYIbTYPHBIX 3CMeIb NOX
OCHOBaHHA KOHTPOAHKCTOB, HEOGXOMHMOCTL B PA/lc CIYIacs ICPCHOCA pa3-
TUYHBIX KOMMYHHKAIHi{, HCBO3MOXHOCTL OCYHICCTBICHAS B CTCCHCHHBIX
YCIIOBHSX H [IABHOE HEOGXOIMMOCTS YIMHCHAL BOXONPOYCKHBIX TpY6.

3anmmTeI OT Pa3MbIBOB B BHAC IVIKTHBIX IOKPLITHI TPeGyIOT 3HaMM-
TEILHBIX PACXOROB JOPOroro XeIe300cToHAa, YCTpolicTBa CIICHHATHLHRIX
MOMrOTOBOK HIH 00paTHhIX (HILTPOB, H BECHbMa YE3BHMEI NpPH BO3-
IelicTBun Bomonpubos. Kamenmnpie Habpocku Golee HajexHLI, HO TAKKE
TpebyroT ycTpolicTBa obpaTHbIX GHILTPOB H Taloke YR3BHMEI IPH YAapax
BOJIH.

B ToM H ApyroM ciiydac aMbTCpHATHBON MOTYT ClIyXHMTH Pa3/THEIC
rabHOHHbBIC CTPYKTYPHI - COOPYXCHHIE H ycTpolicTea B3 rabHoOHOB B MaTpa-
coB Peno /1/. Micnonb3oBaHHe 3THX KOHCIpyKumi sBiscrcs 6oiace 3KoHO-
MHYHEIM, 3 B pAjic ClIydaeB H Golee HaJXCKHBIM CPECACTBOM, 9€M TP IHIAOH-
HBI€ ciocoOBl o paxy mpuunH. Hanbomee BaxxHble M3 HAX CIICAYIOMIME:

- BBICOKA COMMPOTHUBIIACMOCTD HAarPy3KaM, MPOYHOCTL ApMHPYIOITHX
3JEMCHTOB H JIHMIICBHIX rpaneii;

- KOppO3MifHAS YCTOMIHBOCTL K BO3NCHCTBHIO BOABI H aTMocdep-
HbIX ABJICHMIA;

- POHHUIIAEMOCTL H MOPHCTOCTL KOHCTPYKIMIA, KoTopas obecriedn-
BaeT APCHApoBaHHEe oOpaTHOM 3aChIIKH, YTO HCK/EOYAcT NOMOMHHTCILHbIC
3aTPaTel HA YCTPOMCTBO APEHAXA;

- TH6KoCTb, KOTOpasd Mo3BOJIAeT Fa6HOHHOM CTPYKTYype NMOromaTs
OCaJiKil IPyHTa 6¢3 paspyImcHHS COOPY)KCHHS;

- IPOCTOTa CIPOHTEILCTBA H MUHMMAaIbHEIe 06beMBI paboT Mo nox-
TOTOBKE OCHOBAHHSA (HCOOXOIMMO MPOCTOE BHIPABHMBAHUE IIOBEPXHOCTH);

- HU3KME 3KCIUTy ATAIIMOHHBIC PACXOIbI.

TaGnoHHble COOPY)XECHHA OTBewaroT TpeGoBammaM skoxorud. OHm
HE HPENFTCTBYIOT POCTY PACTHTEILHOCTH H C TCUCHNUEM BpPeMeHH CTAHOBATCK
9acTblO eCTECTBCHHOro Janmmadra.

MoXHO OTMETHTDB, ¥TO B HACTOAIIEe BPeMA raGHOHHBIC KOHCTPYK-
IHH B Poccnu nepexmuBaroT cBoe BTopoe poxaeaue. Gupmoit "OOUYUHE
MAKKA®EPPU" yxe BbIioaHeH Lenbii paa paGoT B Poccun mo coopyke-
HHMIO TO/IIOPHBIX CTEH, Heperoykperuiennit U APYIHX ycTpolcTB M3 rabHo-
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HoB (Geperoykpenenne CapaToBCKoro BoJIOXpaHWIMING, OOIMIIOBKA KaHa-
1a B Hmkeropoacxoit o6macm, ycrpoiicteo noanopHoit crenbi B r. CouH 1

ap.).

TNCK "Amkon" no mpoexty MUHTa ocymectBiicHO yCTpoiicTBO
apMOTrpYHTOBOM CTCHBI B3 raGHOHOB UM ycHiIcHHs Hackmm 1365 kM Topb-
KOBCKOH xele3HOH Jopord.

Hacrosmme Yxa3anus paspaboramst 8 MUHTe a.1.1., npod. Bu-
HorpanosbiM B.B. (pykoBomurenmb Temsl), A.T.H., npod. SxosmeBoii T.I'.,
K.T.H., xon. ®pomoBcknM 10.K. (0TBCTCTBCHHBIH HCIIOMHHTEND), HEDKCHEpa-
Mu AnucumoBoii H. ., Bunorpanosoii I'.A., 3aiiueBsM A.A., MopryseHko
B.M.



1. OBIIIME CBEAEHHMSA 1 KIIACCHOUKALIMOHHLIE
XAPAKTEPUCTHKHM

1.1. O6mue cBencHAS

PazmaHble rabHOHHbIC CTPYKTYPhl HNPAMCHIIOTCA CBBIIIC CTa JCT B
ofracTi cTaGHIN3aIMH IPYHTOBBIX COOPYXCHHMI H 3allUTHI OT IPO3HOH-
HBIX OPOLECCOB TEO6Oro pola. AKKyMYTHpPYS B cc6¢ MUHCpaIbHBIC 18CTHIE
TPYHTa raGHOHHBIE COOPYXKEHMS IMPHOOPETAIOT eme 60MbIIYIO MPOIHOCTL H
CTAHOBATCA YACTHIO MPHPOJHOro JaHmmadra.

BpeMsa MoMHOA KOHCOMMZAIMH KOHCIPYKIMH B 38BHCHMOCTH OT
KIMMAaTa 0 THIIA COOPYKXCHMS COCTaBIACT oT 1 Xo 5 mer. ITocie 3aBepmenns
nponecca KOHCOMHMIAIMH rabHOHHOC COOPYXCHHMC MpHOOpeTacT MaKcH-
MaJbHYIO YCTOHYHBOCTH H ITOCIE 3TOrO CPOK €r0 CIIyKObl IMPAKTHYICCKH HE-
OrpaHHvcH.

I'aGHOHHEIC CIPYKTYpBI OTHOCATCS K KIAcCy IHOKHX coopykenmii:
OHH BOCIIPHHMMAIOT BO3MOXHBIC OCa8JKH I'PYHTA, pearupyd Ha 3TO HC3HA-
9UTCIbHBIMM  TporwGamu. [Ipm 3ToM paspymienmd camoif raGmomsoM
CTPYKTYPh! HC TIPOHCXOIMT H COOPYXCHHC ITPOJIOIIKECT BHIIOJHATH CBOC
ocHOBHOC GyHKIMOHANLHOC Ha3HAYEHHE.

Topucras cIpykTypa rabuoHa npuaaer raGEOHHEIM KOHCTPYKIASM
XOpoIHne ApcHaXXHbIe CBOMCTBA, a BHICOKAS MPOHHIIACMOCTD 3AIMINAcT OT
BO3HMKHOBECHHMS T'HAPOCTATHYCCKMX Harpy3ok. HcxmodeH Taxxe paspbis
CBS3H IPYHTOBBIX H ITOBEPXHOCTHBIX BOA, O3TOMY NPAKTHICCKH HCUIOYA-
erca cyddosug nox moaomBoit GeperoyKpeMTEIbLHBIX COOpY RKeHMi.

Bricoxie pmpeHaxHbie CBOMCTBA TaGHOHOB MO3BONMOT B GOlh-
IIMHCTBE CIIy9acB CIPOMTH NOMIOPHEIC CTeHBI 6¢3 COMyTCTBYIOMIEro 3a-
CTEHHOro JPeHaXa, 9TO YemeBIdeT KOHCTpykiio. Kpome Toro, Boxonpo-
HHIIAEMOCThL raGHOHOB CO3JACT HMICANbHBIC YCIOBME I NOSBICHHA Ha ra-
GHOHAX PaCTHTCILHOCTH, HOMIMTHIBAL €¢ ¥ CTHMYJHMPYS ¢¢ POCT.

MHoroncrau#t ombIT nprMcHeHns rabmonos "OOHUYUHE MAK-
KAQ®EPPU" noka3sIsacT, 4T0 COOPYAKCHAS H3 HAX OTHOCSTCH K KIaccy HO-
CTOSHHBIX, OHH GIarONPHATCTBYIOT CO BPEMCHEM BOCCTAHOBJICHHIO COCTOR-
HHS €CTCCTBCHHOIO PABHOBCCHS B 30HC HX BO3Be/cHAA, Oaroiaps deNy Ha
COOpY)XCHHME BO3ACHCTBYIOT HATPY3KH MCHBLINHC, UCM T¢, H8 KOTOPhbIC OHH
6bLIH pacCUMTAaHBI NIEPBOHAYATHLHO,

Il'abpoHnbiec CIPYKTYphl 06GNamaloT BRICOKHMH 5KOTOIHYCCKHMNM
cBoiicTBaMH.

Konctpyximm u3 rabuoHoB 6oiee SKOHOMHMHBI, 96N TPaXMIHOH-
HBIC XeCTKHBE HWIH ITOYXeCTKHE KOHCTPYKIMH: 3KOHOMHSE CPCICTB IIPH HpH-
MeHeHMM ra6uoHoB cocraBager or 10 1o 50 % ma omuA MmHCHBLIT METp;
OHH TPeOYIOT MCHBLIIHR 38TPAT Ha SKCILLYaTSIHIO H PEMOHT.

T'abHoHMEBIC CTPYKTYPHI O9€Hb MPOCTH, IS HX COOPYXCHHS HC Tpe-
Oyercs xBamadunmpoBanHas paGouas ciana. O6beMBI paGoT O MOF OTOBKE
OCHOBAHHA MHHHMAIbHBI (HCOOXOIHMMO HPOCTOC BHIDARHMBAHHC MOBCPX-
HocTH). He HyXHBI JOIONMHHTENLHBIC 38TPATH HA YCTPOMCIBO IpEHAXHBIX
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cucreM. He BRI3BIBAIOT MMpOoOGIeM KIMMAaTHICCKHE MM CE30HHBIC YCIOBHSA,
raGHOHEI MOTYT YCTAHABIHMBATHCA KaK B CyXOM MecTe, TaK H B Boje. He
HY)XHa CHeIaTbHasd TCXHHKE, JOCTATOYHO OOBIIHBIX CPEICTB CTPOHTEID-
HOH IUIONIaXKH.

1.2. Knaccngmkanud o0beKTOB, yCHIIBACMbIX I'aOHOHHBIMH KOHCT-
PYKIHAMH, M raGHOHHEBIX CIPYKTYP

Knaccuduxanus mpuMeHeHMd raOHOHHBIX CTPYKTYP IPHBE/ICHa Ha
puc.l.1.

I'abHOHHBIE CTPYKTYPHI MOXKHO Pa3ie/Th Ha JiBe GoIbImie IPYyIIbI:

- CIPYKTYpEI, MOAACPAMBAIOIIAC WM yACPXHBAIOIHE OTKOChI Ha-
chmeil WM ReycTOHYMBEIC CKIIOHBI, H8 KOTOPBIX PA3MEIICHO 3EMISHOE I10-
T0oTHO (epBad rpymma);

- CIPYKTYPBI, MPHMEHAEMBIC U1 3aIMUTLI OT PA3MBIBOB OTKOCOB Ha-
ChITiel H HX OCHOBAHHIA, 3aIMTLI OTKOCOB OT 3PO3MH, 3aIIHTHI GeperoBhIX
YCTOEB MOCTOB H MOCTOBBIX OIIOp, VI 3aIUTHI OT Pa3MBIBOB GEperoB pek B
MOpCKHX OeperoB, BOIM3N KOTOPHIX pa3MemacTcd 3eMISHOE MOIOTHO (BTO-
pas rpymmna).

Bce 3TH CTPYKTYpHI, B OCHOBHOM, KOHCIPYHpYIOTCS U3 raGuoHoB
Pa3HIHLIX THITOB B MaTpacoB Peno. Micnmomb3yercs TakkKe reOTEKCTHIL H
ApYrHe MaTepHajbl (CM. HHKE, ITIaBY TPETBIO).



KIIACCHOUKALIMA ITPUMEHEHNA TABMOHHBIX CTPYKTVYP

| TabuoHHbIE CTP. Bl |

IMoanepxuBaronmie H yACPKH- 3amMTsl OT Pa3MLIBOB
BAIOIHE COOPYXKCHAS
YcueHue Hachimieli rabu- 3amuTsl OTKOCOB HACKIICH
|_{ OHHBIMI MTOZTOPHELIMH | | | Geperos cacreMamMu 13 I'a-
CTEHAMH 6uoHOB H MaTpacoB Pesio
| Yeunenme Hacpmieii creHa- | | 3amuTsl 0TKOCOB HachmIeH
MH cHcTeMbl TeppamMenn OT IpO3UH
Ycunenne Hacwme 3eie- 3amuTsl GeperoBbIX yCTOCB
| | oo Teppamemenm | | mocToB raGHoHaMH H MaTpa-
caMu Pero
INoagepxkanue HecTaOHIL- 3ammTH MOCTOBBIX OIIOP
L | HBIX CKIOHOB ra6HOHHBI- |
MH CTPYKTYpaMH
| | Beperoykperurenme cucre-
MaMu Teppamem
Mopcxue 6eperoykperure-
s

Puc. 1.1



2. COEPBI PAIIMOHAJIBHOI'O IPUMEHEHH A
TABMOHHBIX CTPYKTYP

2.1. CtpykTypHas cxeMa cep parpioHaNLHOTO IMPHMEHEHHS rabn-
OHHBIX CTPYKTYP

PaznmwuHbIc raGHOHHBIC CTPYKTYPhl MOTYT IMPHMCHATHCA KaK pelne-
HHS, AILTCPHATHBHbIC KOHTPOSHKETAM H3 JPCHAPYIOMICTO TPYHTA, YCTPOii-
CTBO KOTOPBIX, KaK IIPaBHIIO, TPeOYeT yIIMHCHNUS BOXOMPOITYCKHBIX TPYO, a
TAKKE 38IMTAM U3 GETOHHBIX M XKCIC306CTOHHBIX IUMT H KaMEHHBIX Ha-
6pocok.

Ha puc. 2.1 npeacrasiicHa CTpYKTYpHas cxeMa cdep paloHaIbHO-
ro NpHMCHEHHS raGHOHHBIX COOPYKCHHIA, IIc MPHBOAITCS OCHOBHEIC NMpPH-
9HHBI, MO KOTOPHIM B TOM HJIA MHOM CIydae HeIecooOpasHo MCIOb30BaTh
raGHOHHEIC CTPYKTYPHL.

2.2, Yxa3aHug 0 HCMOTL30BSHMIO CTPYKTYPHOH CXEMBI

Ilpu Br16Ope pemicHN, ATHTCPHATHBHOIO YCTPOMCTBY KOHTpOaHKe-
T& WIH 34T OT Pa3MbIBOB B BH¢ GCTOHHBIX HIH XelIe306¢TOHHBIX IUHMT H
KaMeHHBIX HaOpocok, HeoOXomuMo oOpaTHILCd K CIPYKTYpHOR cxeme
puc.2.1.

OCHOBHEIM  IIPHOPHTCTOM  PACCMOTPEHHMS  aXbTCPHATHBHOIO
KOHTPOSHKETY PCIICHHA B BHJC NPAMCHCHHA IaGHOHHBIX CTeH HIH CTEH
cucreMsl TeppaMem (cM. puc.1.1) sBIseTca HellenecooOpa3sHOCTh YIMHEHHA
BoJIonIponyckHoM Tpy6bl. McKmouHMTeNbHBIM MPHOPHTETOM ABIAIOTCH CTEC-
HCHHBIC YCIIOBHA, IPH KOTOPHIX BO3BCACHHE KOHTpOaHKeTa BOOOIIEC HEBO3-
MOXHO.

B psazxe cirydac mpa coopykeHHH KOHTPOAHKETOB TpebyeTcs BHIHOC
Ha 3HAYHTEIHLHOM MPOTIKCHHM Pa3MYHBIX KOMMYHHMKAUMi (kabemeit, im-
HHIA CBA3H, 3IeKTpomepeaad M Ip.), 910 JeNacT 3TOT BAPHAHT YCHICHHS He-
KOHKYPEHTOCIIOCOOHBIM JaXke B TOM Ciydac, eCllM KOHTPOAHKET C yITHHEHH-
€M TPYOBI H raOHOHHAA CTeHa 3KOHOMHYESCKH PaBHOLICHHBI.

B ocTambHBIX ClIydasx IPHHATHE MPOESKTHOI'O PElICHHA OCHOBBHIBA-
ercd MCKIIOYHTEILHO Ha SKOHOMMYECKOH 1EIecoo0pa3sHOCTH.

IpH NPUHSTHA POCKTHOI'O PEHMICHHMS IS 3a0IMTHI OT Pa3MBIBOB
OCHOBHYIO POJIb HI'PacT 5KOHOMHYecKas LerecoobpasHocts. OmHako, ecm
Tpebyercd B 0693aTeIbHOM NOPA/IKE 0GECIICIHTL OTCYTCTBHE HEPABHOMED-
HBIX OCaXOK OCHOBaHMIf WM pa3MbIBOB OCHOBaHHIi, 8 TaK)Xe YCTPOHCIBO
CIOXHBIX 06paTHBIX QHILTPOB, MPEMIOITEHHE CICAYET OTAATL I'aOHOHHBIM
CIPYKTYpaM.
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COEPA PALIMOHAJIBHOTO MPUMEHEHNS ABUOHHbBIX
CTPYKTVYP

[ Tabuonmbie ctp

Tl

AnbTepHaTHBa KOHTPOAHKE-

TaM

AIbTepHATHEBS IUIMTaM H KAMCH-
HbIM HaOpocKaM

Heo6xomMocTs 5KOHO-

MMM PCHUPYIOUTX IPYH-
TOB

OKOHOMHYECKAH 11EIeC000-
Pa3HOCTL

CrecHEHHbIE yCITOBHA

| | Tpymaoca ycTpoiictea nox-

1

HOCTb OC8J0K OCHOBaHHii

|_| Oxomormaeckue Tpe6oBa-

HMA

(poMBIILICHHAA H TPaxX- TOTOBOK H 06paTHBIX (eUIb-
JAaHCKas 3aCTpoiika) OB
Heo6xomamocTs neperoca Tpymiocta ycrpoiicrsa 3a-
pa3THIHBIX KOMMYHHKa- IMMT IO BoxoH
A1% 1
Henenecoo6pasHocTs ya- Bo3MoxkibIe HOpaBHOMCPHEIC
JHHEHHS BOJONPOITYCK- OcaliKi OCHOBaHMIt
HBIX TPY6
HeobxommMocTs 3KoHO- Sxolormaeckue TpeboBaHAL
| | MM miromanei KyIbTyp-
HBIX 3¢MeTb
| | BoamMosxsas HepaBHOMep-
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3. XAPAKTEPUCTHKA 'ABMOHHBIX KOHCTP YKLIUI
(CTPYKTYP)

3.1. KoHcTpyKipH raGHoHOB
KoHCTpyKTHBHO raGHOH IMpeAcTaBIdeT H3 ceOg IPOBOIOTHBII OCTOB

sanoHeHHbIH KaMHeM. TTo dopMe ocToBa rabHoHbI AeIATCA Ha KOpoGuaTuie

(puc.3.1) n mmmapIrdeckue (puc.3.2).
KOPOBYATBIE T'ABMOHBI

0.17-030m

a - rabroHsI O6¢3 madparmst
6 - rabuoHs! ¢ madparmoit
B - MaTpacsl PeHo

Puc. 3.1



UWJINHIPUYECKHE I'ABMOHBI

Puc. 3.2

Kopo69atsic rabHOHBI - 3TO SMAKA OpSMOYTolbHbIC GOPMEI C OT-
KHIHBIMH KpPHUIKaMH, H3rOTOBJICHHBIME M3 MCTa/LIA9ccKol OLMHIOBaHHOMN
CETKH , MMEIOIeH MecTNrpaHHbIC 3BCHbA ¢ JBOMARIM XpyducHHeM (pmc.3.3).
Sluxy  3aNONHBOTCH KAMHEM, KPBIMIKA 3aKPHIBACTCA H IPHKPEIUISCTCE K
CTEHKaM IPOBOJOKOIf. B 3aBHCHMOCTH OT BHICOTHI SIIMKA KOpOoGUaTHIC ra-
6HOHBI NoApa3JeIoTCa Ha Bhicokue (BbicoTa ot 0,5 mo 1,0 M) M Hu3KHE
(BbicoTa ot 0,17 mo 0,30 M - MaTpack! Peno).

T'a6uoHBI MOrYT GBITH pa3iciicHbI Ha TYCHKH NOCPEACTBOM BBCACHHS
muadparM, KOTOpble CIyXaT X1 YIMPOYHCHHA KOHCIPYKIMM B oOnerzeHns
paboT 1o ycTpoHcTBY H SKCIUTyaTalmu rabHOHHBIX coopykenuit. [Iuadpar-
MbI HMCIOT TaKHME )K€ XapAKTCPHCTIWKH, YTO H CCTKA, H3 KOTOpOM COCTOHT
rabuoH. OHH KpenaTcs K paMe OCHOBaHMs IaOHOHOB ¢ 1aroM 1,0 M Bo Bpe-
M5 H3TOTOBJICHMA WX Ha MPEANPHATHH.

CretmmdHKaiy KopoO4aThiX TaGHOHOB MPUBEACHEI B IIpHioxe-
M | (ta6i. IT.1.1- T1.1.3).

13



Linnunapudeckue raGHOHBI HMCIOT IPOBOIOYHEI OCTOB B BH/C LIH-
JIMHApPA, KOTOPhIli COCTOMT M3 CAMHOIO PYJIOHA CETKH, OTKPBITOIO C OJHOMH
CTOpPOHBI (MemKoo6pa3akii rabuoH) Wwm BIOML omHoro Goka. OHM H3ro-
TaBIHBAIOTCE U3 OIMHKOBAHHOHN MPOBONOYHOI CETKH JBOMHOIO KPYJICHHMS.
XapakTepUCTHKH 3BeHA, MPOBOJIOKH, OIMHKOBAHMA, NIaCTH(GHKALFM TaKHE
Ke KaK I Kopob69aThix rabHOHOB.

Cnempdrxanms IHIMHIPHICCKHX rabuoHoB npuseicHy B [1puio-
xenuH 1 (Tabim. I1.1.4.).

IpoBomoka, Hcnoxb3yeMas A H3COTOBISHHMS IaOHOHOB HMeeT
IMHKOBOE MoKpbITHe MIoTHOcThIo 0,240..290 xr/M? (taba. 3.1), mpeaen
npouHocTH 380...500 MIla, # ee OTHOCHTENLHOE YIJIMHEHHE COCTABIIET Me-
Hee 12%.

Ta6:mma 3.1
I1:10THOCTH IMHKOBOT'O IMOKPHITHA IIPOBOTOKH
Huamerp Homycx Kommgecto

Ne HPOBOIOKH, Ha JuaMeTp IIMHKa,
MM +, MM Kr/M2
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
5 3,00 0,08 0,275
6 3,40 0,10 0,275
7 3,90 0,10 0,290

PaspriBHas Harpy3ka METa;UIM4ECKOH CETKHM, BBUIOIHCHHOH H3
OLIMHKOBAHHOH IMPOBOJIOKH, B 38BHCUMOCTH OT KOMOHHAaLI MEXIy pa3Me-
POM 3BEHBLEB CETKHM U AUAaMETPOM IIPOBOIOKH cocTaBimger 35...53 xH (raba.
3.2). lna ycuaeHMs MeTaJLIAYCCKOI apMaTyphl H OOJerdeHH e¢ YKIaIKH MO
KpasM CeTKa YIpodYHSeTcs HPOBOJIOKOH, HMelomeit Gonpnniii maMerp, deM
TIpOBOJOKa caMoil cetxn (Tabi1. 3.3, puc.3.3).

Tadmuma 3.2
Ilpexen MpoYHOCTH CETKH C MICCTHIPaHHBIMHA 3BCHbAMH
M3 CTaJIbHOI IPOBOTIOKH ¢ NBOHHOI'O KpyIeHMA

3Beno Tpeaen mpounocta, kH/M
pa3MepoM, IlpoBomoka auaMeTpoM, MM
o™
2.00 2.20 2.40 2.70 3.00

Sx7 35 40 45 - -
6x8 30 35 42 47 -
8x10 - - 34 43 53
10x 12 - - - 35 43

14



IpuMeaane: [IpHBeneHB! HACPY3KH, BHUACPXUBACMbIC OPH pac-
TAKSHMM COTKM B HAOpaBieHHM  y3na cKpyTxH. OTHOCHTENILHOC
YAIMHEHHE CeIKH NpH 3TOM CcOoCcTaBiafer 6...7%. BpiaepiwBaeMblc Ha-
TPY3KH B HOMCPCTHOM HAMPABICHUH YA CKPYTKH CHHKAIOTCA B B3 pada
H OTHOCHTEIILHOE YIUIMHCHHE 1IOIOTHA CeTkH cocTasiser 20...22%.

CETKA JBOMHOI'O KPYYEHHS

1. Metannuuyeckas nposonoka. 2. IIpoBosioka KpOMKH.
3. C meoitHbIM KpyucHHEM. 4. Och KpydcHUS

CTAHAAPT KOMBMHALAN 3BEHO-TIPOBOJIOKA

D (cm) Huamerp, MM

6x8 o220

8x10 2.70 - 3.00
Puc. 3.3



Tabmma 3.3

JluaMeTp IPOBOJIOK CETKH, KPOMKH, NEPEBA3KH

Huamerp Jnamerp Huametp

Ne NPOBOJNOKA | IPOBOJIOKH NPOBOIOKH

CETKH, KPOMKH, MIEPEBA3KH,
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
b 3.00 3.90 2.40

[Ipn ycrpolicrBe rabHOHHBIX COOPYXCHHH B 0C060 KOppO3Hii-
HoM cpelie MCITONMB3YIOTCH TrabHoHBl ¢ nomeHEwnUIopuiHsM ([IBX) mo-
KpbITHEM (OLMHKOBAHHAS MPOBONOKA CCTKH, IOKPHIBACTCA O0OIIOTKOM
u3 IIBX Tommumoli 0,4...0,6 MmM). CTaHmgapTHas KoMOMHaIma pasMcpa
adeiik W JpaMeTpa IPOBOJIOKH NpHBEAcHa B Ta61.3.4.

Ta6mma 3.4
Pa3Meps! mpoBoaoky ceTkH ¢ mokpeITieM H3 [IBX
Pasmep JAunamerp
aueifi ceTkH, ITPOBOJIOKH, MM
cM BHYTPECHHHI HapYXHbIi
6.0x 8.0 2.2 2.7
8.0 x 10.0 2.7 3.7

Jin  3anonHeHHs raCHOHOB NpHMcHACTCA oGO KaMCHHBIA
MaTepHall, cocTosmMid 13 OyIBDKHHKAE, FalbKH, KapbepHOro KaMHA M OTBE-
qaromuii GYyHKIMOHAILHEIM TPEOOBAHMAM, IPETBABIACMBIM K COOpPYXe-
HHMIO M3 rabHOHOB.

PexoMeHIyeTcs HCIONBL30OBATL MATEPHAN: C CONBLIMM YICTLHBIM
BecoM (He MeHee 17,00 kH/M3), m mopmcroctnio (,30...0,40, (pHc.3.4) Mo-
po3oycroiiumBbiit (¢ Mapko#t mo Mopo3oycroimuBocTn Bemne MP350);
MpOYHLLA; He pa3MbIBacMbLi BOJOIf; 0Oajarommii xopomicii TBEpPIOCTHIO.
THn xaMHA, IPUTOAHBIA T4 3aIIOJIHCHUS TaGHOHOB mIpuBeicH B Ta6m.3.5.

Bo m36exaHHH NOTCPH KaMHA NIPY 3KCIUTyaTally rabGHOHHOIO CO-
OPYXCHHMA Ppa3Mcp KaMHA - 3aIOJHATEIS AO/DKEH ObITh HE MEHee, 9eM B
1,0...1,5 pasa (70 2,0) Gomme pasmepa (D) 3Bena cerxu (cM. puc.3.3).

Ipu 3anomeHns rabnoHoB 6ollee KPYNHLIC KAMHH JXOIDKHBI YKIa-
IpIBATHCA Y Kpas ceTkH, a Golee MeENKHe - B cepe/mHe rabuona.
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Ta6mma 3.5
Marepuan mid 3anolHeHHs rabuoHOB

TopHas VYaersHeni Bec 7,

nmopoxa KH/n3
baszanbT 29.00
I'paHMT 26.00
TInoTHBI HM3BECTHIK 26.00
IlecaaHHKH 23.00
Msrkuti M3BeCTHIK 22.00
Tyd 17.00

3.2. I'papATAIMOHHbIC TaGHOHHBIC CTCHBI

I'paBuTammMonnas rabuonHag creda ( I'TC ) 1 mpencrasimger coboit
TOJMIOPHYIO CTeHy, BHINIOIHCHHYIO W3 ratuonos 2 (puc.3.5).

ITo nonnepxwuBaromeMy BO3ACHCTBHIO Ha HAChiIb raGHoOHHAs MOJ-
MOpHas CTcHa BMecTe ¢ 3achmKolf 3 m npuckmkolt 4 (cM. puc.3.5) 3ame-
HACT co60lf KOHTPOAHKET W3 JIPCHHUpYIOMCro IPYHTa S.

Ilpy npoexTHpOBaHMM NPHHAMACTCH, 970 rabHOHHadg cTcHA pabo-
TaeT KaK ©IHHOS IeT0e MPOTHB CABHIA IO MOBCPXHOCTH AB B onpoxmHs!-
BaHHA TI0X BO3ACHCTBHEM CHIILI ONOIBHEBOro NaBICHHE E, OTHOCHTCILHO
ToukH B (cM. puc.3.5).

OcHOBHBIC pa3Mephl COOpYXeHHA (CTeHBI) - BricoTa H, raGaparst
rabMoHOB U MHpAHA OcpMbl b ONPCHCIMIOTC H3 YKA3AHHBEIX YCJIOBHH.

[ ycrpotictBa IpaBHTalMOHHON MOMIOPHON CTeHEI H3 rabmo-
HOB 11€71€CO06pa3HO HCIIONBL30BaTL KOPOGIaThIC rabHOHLI H MaTpackl PeHo
nmpaMoyroabHoit ¢opMer (cM. prc.3.1).

IMoamopHbie cTeHbI H3 TA0HOHOB MOrYT OBITHL MAacCCHBHOIO OYCp-
TaHHA (FPaBHTAIMOHHLIE CTEHbI) H TOHKOIO O4YEepTAHHA (TIONYIPaBHTAINA-

OHHBbIE CTCHEI).
O 6bIBaIOT:
- HU3KHE — < 1.5,
bd’
- BBICOKHE — > 1.5,
bd’

rae H - BHIMMas BBICOTa CTCHBI, M ;
by - abdexTmBHas mmpnHa ¢yHIaMeHTa, M.
JiimeBas rpaHb TakKMX CTEH MOXCET YCTPaHBAaThCA:
- cTyneH4aTol (BepTMKANLHONM WIM PacloOIOKCHHON IOX YIIIOM
K BEpTHKAaIM);
- raagkofi (BepTHKAaILHOH WM HaKIOHHOM).
3T OCHOBHBIC THIIHI CTECH NPHBEACHHI Ha puc.3.6.
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81

JAUATPAMMA JUIsl ONPENEJEHUS YAEBHOIO BECA 7, TABUOHA

20.00

15.00

Yg (<H/M3)

10.00

5.00

[ > Q.’SQ_/ /
Ys=Vs+(-n) “4, <
| / nZ
/// /
b //
[ L~
//’
> "
2
1000 o0 3600 e *30.00
Ys (xH/m3)

Puc. 3.4
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MMPUHLIMNIUAJIBHAS CXEMA YCHUJIEHUSI HACBIITUA TABUOHHOI CTEHON

Kputuyeckas nose
PXHOCTE
cMe]
- 4 "‘°""/"

Oniopa onomHesoro
—

MaBJICHHS

E,

Puc. 3.5



20

TUIMBI TABUOHHBIX CTEH

Puc. 3.6

1) [paBuTAIMOHHAA

2) [osyrpaByuTaMoHHas

3) Ctyneirgartas

4) ToHxas creHa ¢ aHKepOBKOH



3.3. Crennt cucTembl TeppaMem

Crena cucreMst Teppamem (CT) mpexcrapmaer coboii MaccHB Aape-
HHUPYIOIMIEro IpyHTa |, apMHpPOBAHHBLIN CHApPYXu raCHoHAMH 2, a BHYTpH
MaccHBa METAJUIMYECKMMHA ceTKaMu (puc.3.7).

ITo moaxepHUBarOmeMy BO3ZCHCTBHIO Ha HAachUIL CICH3 CHCTCMBI
Teppamern BMecTe ¢ IpHchIKoit 4 3aMenseT coboit obbMHbIT KOHTpGaHKET
H3 APCHUPYIOMICr o IPYHTa 5.

IMpu npoexTpoBannM mpuHAMaeTck, uro MaccuB ABCJI paboraer
KaK €MHOe Ieoe MpOTHB CABHTa MO MoBepxHOCTH AB nox Bo3xciicTen-
€M CHIIBI OnoJI3HeBoro JAaBieHus E, (cM.pmc.3.7).

OcHOBHBIC pa3Mephl COOpPYXEHHA - Bhicora H, 1 mHpHAa GepNbI
b oupeaeILIOTCA U3 YKA3aHHBIX YCIOBHIA.

ApMupoBanue 3 obecrieduBacT HeTocTHOCTS MaccuBa ABC/] u mo-
BHONAET €r0 MECTHYIO YCTOMYHBOCTH.

CucreMa apMHpOBaHMA IpPyHTa B COYCTAHHM C raGHOHaMM Ha-
3piBaeTcd cucreMoii Teppamem (puc.3.8). B xavecTBe apMHpYIOmMX CBS-
3¢if B TaKMX COOPYXCHMAX HCMOJb3YIOTCA WAHCIHM M3 METaUIMICCKHX
OIMHKOBaHHBIX CCTOK ABOMHOIO KpYYCHHS, oOecriedMBAaIOIHC apPMH-
poBaHMe oOpaTHOM 3achKM B COPH3OHTaILHOM Hanpasicamm. J[lo-
MOJHHTEIHLHO NO KpasM M JMIIEBO TPAHM M8HEIH YKPEIUICHbI OIHHKO-
BaHHOH NPOBOJIOKOH JHaMeTpoM 3,4.....4,4 NM.

Crena cucrembl TeppaMem MOXeT HMCTH PA3JHUHOC OYCPTAHHCE
avueBol rpaHd. B xoHCIpyximax creH cucreMml TeppaMem, HCOONb-
3yIOIMX KOpoGuaTeie rabHoHbI, 3aIOMHCHHBIC KaMHEM B KadecyBe o0IH-
I{OBKH, JTHIIeBad rpaHb MOXET ObITh BepTHKambHOM M crynemaaTodl ¢op-
Mbl (puc.3.9).

Cucrema Teppamemn 6e3 Hcmonb3oBaHuMg rabuoHoB, (“semeHbif”
Teppament) MOXKET MMETh HAKIOHHYIO HJIH BEPTHKANLHYIO JHIIEBYIO CTOPO-
Hy (cM.puc.3.8). Jlunepas rpaHb cHcTeMbl “3encHbnf” Teppamem BHMION-
HCHa M3 MaHelIcH CceTKH ABOMHOrO KPYdYCHMS, K KOTOpPoM NPRKPCIUICHO
OHONOIIOTHO, HHHUIIMMPYIOMIEE POCT TPABIHOTO NOKPOBa (I CyXHX OTKO-
COB), HUIM TIOTHIPONWICHOBOE MONOTHO (V11 CTPYKTYP, NOABEPIaIONMXcs
Bo3ciicTBuIo BOjIbI) (puc.3.10). “3eneHpii” TeppaMem BO3BOMMTCH IOX
yraoM 60-70° k ropm3oHTanu. BHyIpH 3Tolf CHCTEMBI YCTAHABIHBACT-
ci apMaTypa TpeyroabHoii dopMbl (cM.puc.3.8), uro mo3BoiseT eif BEUICP-
AHBATL 3HAYHTCILHBIC HArpYys3kH 6e3 m3MeHeHna GopMBI.

Hcnonb3oBaHue 3eMIM LIS HAPYXHOH o6mmoskd (“3exenpii” Tep-
paMelll), PaCTHTCILHOIO IPYHTa, OOOralieHHOro PA3IHYHbLIMM BHIAMH
TpaB, a TaKXe oOpaboTKa I'MIPONOCCBOM NO3BOJMIOT MONYYHIL @ON-
HOE 3€/IcHOE IOKPLITHE KOHCTpYKImit cucreMbl Teppamem (cM.prc.3.10).

B 3aBHcHMMOCTH OT THIIA JHMIEBOM rpaHM cHcTeMbl Teppamenn (€ HMc-
NoJIL30BAHHEM I'aOHOHHBIX SIMHKOB WM 6€3 HHX) CyHICCTBYIOT JBa BapHaH-
T4 cOopkH (puc.3.8).

Bec M TumopasMeprl 3IeMEHTOB CHCTeMBbl TeppaMem H “‘3cieHbiii”
Teppamemn mpuBeaetst B [Tpunoxensm 2 (Tabn.I1.2.1, [1.2.2).
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[44

IPUHLIUIIMAJIBHASI CXEMA YCUJIEHUST HACBIIIU CUCTEMOM TEPPAMELI

JMniopa oMoIa3HEBOro

HNaBJICHHSA

Puc. 3.7



CHUCTEMA TEPPAMEILI

0.50 - 1.00

CUCTEMA TEPPAMELY

0.45/0.60

CUCTEMA "3ENEHLIA™ TEPPAMELL

CucTtema Teppamew Cucrema "3enénmii” Teppametwy
L = Oovna L = OQnuxa D = Ninyesan nanens
A = 3nement Teppamew A = 3nemenT "3enénuin® Teppamew E = ApMartypa TPEyrOnsHOk HOPML!
B = 1poB0OnOKa apMupoeakuA B = MNpoBonoka apMuposaHus F = Ouxcupyoime Koasuad (MAoTHOro
C = fuadparma C = BHONONOTHO (MK reoTexcTuNs) UWHKOBAHMA)

Puc. 3.8

ITpa coopyxeHHH CTeH CHMCTEMBI TeppaMem K MaTepualaM 3a-
CHINIKH NPEALIBIAIOTCA OCOObIC TPEOOBaHMA.

Jas obecniedenns HEOOXOMHMMOro CLEIUICHHS B APMOIPYHTOBOM
COOpYXECHHH H TapaHTHH HSICKHOH paboTei apMOIPYHTOBOH CRCTEMBI C
HCIIOJIb30BAHMEM METAUIMYECKHX CCTOK HE3aBHCHMO OT COACpXXaHHMi Bia-
I¥ B KaJecTBE MaTepHalda oOpaTHOH 3aCHHIKH, YKIAABIBAEMOro MO3aIH
JMIICBOH I'PaHH KOHCTRPYKIMH, PEKOMEH/IYeTCcH IPUMCHATH 3CPHHCTDIN, CBO-
OoMHONPEHNpPYIONMI MaTepHAall, KOTOPhIH OTBEYacT CICAYIONMM YCIIOBH-
M

- He Goxee, geM 15% ot obmett Macchl MaTepHana JXODKHO OLITH
membge 0,075 mu;
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1 £4

£1=0.50-1.00 M ®
_——.'_t-_

KOHCTPYKIIUMN CUCTEMbI TEPPAMEII

h=0.50-1.00 m ®
.______..__...'——*<—

= ©)
s 3
H = H| = H 2 ®
S <
S 7 3
2 I L
+ T t B ; 1 o
b—B 2B B=0.6-0.7 H

1 - Onement cucreMbl TeppaMeiu. 2 - TeoTexcTuib. 3 - IpyHT 3achinkH.
4 - OnemenT 3enenoro TeppaMema. S - [unponoces. 6 - BuononoTHo.

Puc. 3.9



3EJIEHOE IMOKPBITUE KOHCTPYKLIUHA
CHUCTEMBbBI TEPPAMEIL

1. Dnement Teppamenia.

2. I'eoTexcTH/Ib.

3. Yepenok.

4, ITaHemb ceTKH ABOKHOIO KpY4CHHA.
5. MaTepHain 38CbIlIKH

Ky
A
D e .
- ; W)
8=0.6-0.7TH 1. Dnement Teppamerua.
2. TeoTeKCTHI.
3. Yao6pennas no4na.
_.+*" 4. BO3MOXHHI€ TPABL K XYCTapHHK
0.5-1.0 M, /,w e (_nonxoue;uu MOCAMIKH).
+ v _\‘4\
0.25M f
H

kr
i.0m

. B \
2‘ B=0.6-0.7 H // 1. Dnement 3emeroro Teppameia.
) 7 2. MaTepHal 3achilky.
/3. [eoTexcritim.
4. 'naponoces no9IBkul.

B=0.6-0.7 H

Puc. 3.10
25



- He MeHee, 9eM 90% oT obmeii Macchl MaTepHAaIa TODKHO ObITL  MEIbYE,
geM 100 MM;

- MAaKCHMaJbHbOi pa3Mep ¥acTHIl TPYHTA 3aChIIKH He JOMKEH OBbITH
6omeme, geM 150 MM.

Ilpn cobmoacHNH BHIICIPHBEACHHBIX PEKOMEHIAIMIA YTOd BHYT-
PeHHEro TpeHHS 0OpaTHOI 3achkm Oymer paBeH 36 rpaj.

Hmxmmit npenen B pekoMeHAaIMAX IO 3€PHOBOMY COCTaBY 3a-
CBIIKM MOXeT ObIThb yBemudeH mo 20% OT oOmeif Macchl ¢ pa3MepoM
gacTil Menbde 0,075 MM. Tlpu aToM obecrieumBaercd HeobxomuMasg Be-
IMYMHA Yria BHYTPEHHErO TPCHHA.

IMoBeaenue MaTepHaloB oOpaTHON 3aCLIIKH, HE OTBEYArOMMX
aJCKBATHO YTMM TpcOOBaHMEM MCHEE NpEICKa3yeMo, IIaBHBIM 0Opa3oM,
H3-32 COACPKAHHA BIATH B 34CHMIKC H ¢C W3MCHCHHA B Te4CHHE CpPOKa
CIIy k6Bl COOpYXECHMS.

B kadecTBe oGpaTHON 3aCHINIKH BO3MOXHO HCHOIbL30OBAHHE CMC-
MAaHHBIX MATEPHAIOB (CMECh TIeCKa M I'PaBHd, H T.1.), B TOM 9YHCIE, IOIY-
9YCHHBIX C MIOMOMIBIO XHMHYCCKHX METOXOB cTabmwmsarmm. [Ipu sToM He-
ob6xomiMo obecniednTh, 9TOOH! BEIMIHHA YIIa BHYTPEHHErOo TpeHMsS [pyH-
Ta obpaTHON 3acemku ObuTa He McHbmIe 28... 30 rpaz.

Bo n306ekaHMM NoBpexIeHNS METaUIMIECKOH ceTku ciucreMbl Tep-
paMem TPYHTOYIUIOTHSIOINMMH MalHAMH OTCOPTHPOBAHHBLE MaTCpHal
3aCBIKH YKA8ABIBACTCA M YIUIOTHAETCA clIosMH He Goaee 0,5 M.

ITpu Hcnomb30BaHMM ra6HMOHHON JHMUEBOH I'DaHH IPVHTOVILIOT-
HAIOMHE MAIMHMHLI HE TOJDKHBI NMOAXOAMTSH Gimike 1,0 M K 1bLILHOIT cTOpO-
HE KopobuaToro rabHoHa.

YrnorHeHMe 3aCHIKH Y TaOHOHOB 3aBEPHIAIOT C MOMOMILIO PYd-
HbIX BHOpPaTOpOB.

PekoMeHyeTca ofOecneddTh VIUIOTHEHHE 3aCHIIKH A0 IUIOTHOCTH
Matepuana 1,800 T/M3 .

3.4. ['aOHoHHBIE CTPYKTYPHI B Oeperosammure

JI4 3ammTel OT Ppa3sMbIBOB OTKOCOB HACBIICH M HX OCHOBAHIIII,
GeperoBbIX YCTOCB MOCTOB H MOCTOBBIX ONOP, PCYHBIX M MOPCKHX OepeloB,
BOIM3H KOTOPBIX pa3MenacTcd 3eMIMHOEC IMOJOTHO LIETIECO0OpasHO IMpe
HCTIONL30BATL TaOHOHHBIC CTPYKTYPhI: IMUIMHAPHYECKHE H Kopobdaibie
ra6HoHbl, MaTpackl PeHo, cucreMy TeppaMemn, OLIMHKOBAaHHbIC CETKH IBOH-
Horo xpyuenus ¢ [IBX mokpbreM B 6e3 oHoro. OHH MOIVT IpHMe-
HATHCA KA4K OTACIHBbHO, TAK M B codeTaHMH APYI' ¢ jJpyrom. Hampumep,
HCTIO/Ib30BAHME B KAYECCTBE 38IMUTHOH OOIMIIOBKY I8 MOXTOILIACMBIX OT-
KOCOB Hachmicli B pycaa pEKM KOHCTPYKUHMiI H3 raOHOHOB M MaTpacoB
PeHO peryampyer TedeHHe BOJHOIO MOTOKA, MO3BOISET 3aMMTHIBLCA OT
3pO3MBHBbIX SBICHHII H& OTKOCAX H JHE pycia, yIydimaeT cTrabuiabHocTb
OTKOCOB H OCHOBaHMA.

B 3aBHCHMOCTM OT OOBEKTa 3amMTHAsA OOJMIIOBKA (MOKPLITHE)
MOXET YKIAABIBATLCA BCYXYIO DI MOJX BOJOMH.

26



Tlpn ykmagke MaTpacoB PeHo H rabHOHOB HEOOXONHAMO yZOCTO-
BEPUTHCA, YTO TPYHT 3ALIMINAEMOro COOPYXEHHS 00IaJacT ZOCT4TOIHOM
YCTONYMBOCTLIO H CTaGWILHOCTHIO, 8 HAKIOH €10 OTKOCOB HE BBI3OBET
CIION38HMS TIOKDPBITHA.

OneMeHTHI OO/HIIOBKH YCTAHABIHBAIOTCA Ha TIOXTOILIACMEIX OTKO-
cax Hacebmel, Geperax KaHajoB M pek IONCPCIHO OTHOCHTCILHO TCICHHA
BOABI, TO €CTh NCPNECHIMKYISPHO BOXHOMY MOTOKy. OmHaxo mpm ycT-
poiicTBe NomHOH OOGIMIIOBKM Ha JHO YKIaJBLIBAIOTCS 3JICNMCHTHI ITOKpPHI-
TMS B NPOJOALHOM HANPEBICHHH OTHOCHTCIBHO TCICHHA BOILI.

Pacyer 3amMTHOrO IMOKPHLITHA 3AKIIOYACTCS B OMPCACIACHHH TOJ-
INMHBE OGHIIOBKY; IOZ00OpPEe pa3MEpoB M Macchl KAMHL, YKISABIBACMOIO B
raGHoHb! M MaTpackl PeHO; mpoBepke HPOYHOCTH MeETaLIHYecKol CeTkH,
H3 KOTOPOif H3rOTOBIEHb! OCTOBBI FAOHMOHHBIX KOHCTPYKIIHIA.

Jna obecricacHHA TepMETHIHOCTH 38IHTHOTO MOKPHITHS PEKOMCEH-
JIyeTcd HCIOJb30BaTh MATpachkl PeHO M rApaBIgecKyio GHTyMHYIO MacCTH-
Ky. WX coeamHeHmMe M03BONSECT NONXYIHTH IUVIACTHYHYIO H IepMETHIHYIO
rabMoHHYI0 KOHCTpykimio (puc.3.11).

Macrika HaHOCHTCS B TOpSYeM BHIC B HCOOXONMMOM KOJIHYCCTBE,
KOTOpOE PacCIMTLIBACTCA Ik TpeGyeMoit CTereHH MPORAKHOBCHHS B 38BH-
CHMOCTH OT TIPOHCHTHOIO COJACPXAHHA MYCTOT (IIOPHCTOCTH) raGHOHHO-
ro coopyxcuus. Ecou 31 paborsl BHIIONHAIOTCA NPH HHU3KOM TeMIicpa-
Type pabogcii cpempl, TO HpH HOAOOPE COCTaBa MACTHKH HCOOXOAMMO
YIHTHIBATH 9TY OCOOCHHOCTS H OCTABHTE OMpeACIcHHBN! 3anac (IMana3oH)
B TCMIICPATYypax, 9ToOBl NMPOTHBOCTOSTH CIHINKOM OBICTpOMY OXIaMXimc-
uro. CpexHee KOMMYECTBO MACTHKH, HEOOXOMHMMOE IS Pa3zIHIHBIX CIIy-
9acB NpHBEICHO B Tabi. 3.6.

Ta6nama 3.6
Jo3upoBka GUTYMHON MacTHKH

CrenicHbL NMPOHMKHOBCHMY, KT'/M?2
KoHcTpykims Tommpma,
MM 98CTHIHOC TOJIHOE
Martpacsr Pero 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
TabHoHbI 500 150...200 400...450

PexoMeHIyeMbIi cocTaB MAaCTHKHM U1 IIPHMCHEHHMS BHE BOIbLI H
Nox BOJOH mpuBeAcH B TaoOm. 3.7.
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3AIIIMTHOE TTOKPLITUE U3 MATPACOB PEHO W BUTYMHO! MACTHKH
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2. BHTYMHas MacTHKa.

3. FeoTeKCTHIIb.
4.BosoHenponnuaeMas MeMbpaHa.

1. MaTtpac Peno.

Puc. 3.11



Ta6mama 3.7
CocraB MacTHKH

CoaepxaHuc KOMIIOHEHTOB, %o
KOMIIOHEHTEI MACTHKH obaacTh eHeHUS
BHE BOJBI nox Bojot
NECOK 66...73 65...75
HanoJHUTEIb 12...16 10...15
6UTYM 15...18 15...20

Mactaka nNpHMEHSETCS B FOPSICM BHJC, OHA AOKHA OpITh 3AJ-
Koli 14 3aMMBKH (HCIONL3YeTCd I'PAaBATANMOHHLIE c10c06) H 3amOMHITHL
MYCTOTHl KOHCTPYKIMH IPH CICAYIOMHAX TEMIEpaTypax:
- 3aquBKa BHe Bompl 150...180° C;
- 33JMBKa NOJA BONOM:
ray6rma mo 2 M 120...150° C,
rryouna cepmme 2M - 100...130°C.
J18 pasiMYHBIX YCIOBHN pPeXOMEHIyeTcd MCIIONB30BATH CICHYIO-
IHe THIbI MCTHK:
- X1 3a7MMBKH BHe Bouel: 40/50/60/70/80/100;
- UIA 38THBKH IIOX BOXOH:
ray6uHa mo 2 M - 80/100 mm 180/200,
rry6una ceeimre 2 M - 180/200.
B kadecTBe anbTepHATHBHI OHTyMHOM MacTuke, 19 obectieue-
HHA BOJOHCIPOHHIIAEMOCTH IIOKPbITHS MOXHO MCIOAB30BaTh OHTYMHYIO
WIH CHHTeTHICCKYIo 060I09Ky mox MaTpacoM PeHo. B 3roM ciaywae ee
HCOOXOZHMO 3aIIMTHTL OT BO3MOXXHOIO MOBpPEKICHMA YKIaJAKoH ApoifHo-
ro ciros HeTxaHoro Martecphana (reorexcrmma) (cM.pHc.3.11). Taxan obpa-
30M CO3Ja€TCd KOHCTPYKIMA 3HAYHICILHOH NpodHOCTHM H IedopMHpye-
MOCTH, HaJeKHaTd H SKOHOMHYHAA.
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4. METOAUKA ITPOEKTHPOBAHUA U PACYETA
TABHOHHBIX CTEH

4.1. MeTomixa OIICHKHM COCTOAHMA HACHINMM WIH CKIIOHS H
onpeleiIcHAS PACYCTHBIX OMOI3HEBLIX CHII

4.1.1. Vicxommsic JTaHHbIC JI8 NPOCKTHPOBAHNA H UX aHAIN3
Hcxompnie qaHHbIC VIS NPOSKTHPOBAHHS AOJDKHBI OXBATHIBATDL BeCh
KpPYT CBeIcHHM, HCOOXOMMMBIX I 8HANH33 COCTOSHMSA HACHINM HIM CKIO-
Ha, ompeXcaeHAd NEHCTBYIOIMAX Ha MOIJCPAXHBAIOMMC COOPYKEHHI H3 ra-
GHOHOB CHJI, PACICTOB OCHOBHBIX IIAPaMETPOB COOPYKeHMA, HX apMHpOBa-
HHA, Pa3paboTKH TEXHOIOIHH H TEXHMKO-IKOHOMHYECKOM OLICHKH Ipeia-
raceMBIX pemicHHIA.
TpoexTapoBanye raGAOHHELIX COOPYXeHMit - JOIDKHO 6a3MpOBaTLCK
Ha Ppe3ymbTATaX HHXCHCPHLIX H3BICKaHMIL; pacdeTax yCTONMMBOCTH HAchl-
nelf /1 CIUTOHOB; OIPC/IC/ICHHH PacieTHBIX ONO3HEBBIX CHIL
Ipn npoexTMpoBaHHI HEOOXOIMMBI CICAYIONME MATEPHANbI HHIKE-
HEPHBIX M3BICKaHMIA:
- Tonorpadmsecknii IUIaH yIacTKa;
- IIONCPCIHbIC H POAOILHBIC HFDKCHEPHO-TEOIOTHIECKHC Pa3pe3bl;
- THAPOr€OIOrMICCKHE U MMAPOTOrHICCKHE XaHHbIC;
- KIAMATHYCCKAC XapaKTCPHCTHKH,
- HpeapicTopus eopMarmii HachIH;
- H3HKO-MEXaHHYCCKIE M IIPOIHOCTHBIC XAPAKTEPHCTHKA TPYHTOB.
AHanH3 yCTONYMBOCTH OTKOCOB HACHIIH MM CKIOHOB ITPOM3BOIMUT-
cq4 CHEHbIo OICHKH YCTONYABOCTH A IPOrHO3HPOBAHMSA COCTOSHHMSA 3THX
0OBEKTOB; BBIABICHHA HX CIa0bIX HEYCTOWYHMBBLIX 30H IO BRICOTE M JUIHHE;
Ins BbIOOpa THIIA, KOHCIPYKIMIM H Da3sMEPOB HOMICPXMBAIOMICTO HIH
YACPXHBAIOMICIO COOPYKCHHAL; ONPEACIICHUS MECT HX PALIMOHAILHOIO Ppa3-
MCIIEHUA.

4.1.2. BHenmue pacucTHbIC HATPY3KH

B pacderax ycTOHYHMBOCTH HAaChICH H MpPH NMPOCKTHPOBAHMM ra-
GHOHMEIX IOAXCPKHBAIOMIHMX COOPYKeHMIT YIHTHIBAIOTCA BHENMHAE HATPY3IKH
OT BO3JCHCTBHA MOABHXHOIO cOcTaBa p, (k[la) m Beca BepxHero cIpoe-
Hud Oy™H p,. (xIIa).

Bremmeti Harpyskoit p, (kI1a) cauraeTcd HauGONbIICe NAHAMUYE-
CKOE HaNpsHXeHHE Ha OCHOBHOM IUIOINAaJKE 3¢MIMHOrO MONOTHA, OIpeAeisc-
Moe VI pacYeTHOH SAMHIIEI NOABHXHOIO COCTaBd B IOJPEILCOBOM Cege-
HuM o "TlpaBmiuaM NMPOH3BOACTBA PACYCTOB BEPXHETO CIPOCHHMA ITYyTH Ha
HPOYHOCTS".

B xavecTBe pacueTHLIX SIMHMI HOJBHXHOI'O COCTaBa MPUHUMAKOT-
ci I'PY3OBBIC BaroHBIL.

Jng caygaeB oOpameHHsS THIIOBOro MOMBHXKHOTO COCTaBa BEH-
9uHbI p, (kI1a) MOXHO IpHHUMATL Mo rpa¢ukaM puc.4.1-4.6 B 3aBHCH-
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MOCTH OT pacueTHoOH CKOPOCTH IBH)KCHHA v (KM/4), TWIIa BaArOHOB, OCC-
BbIX Harpysok P(kH/och) B THma BepXHero cIpocHus HyTH.

BHemmHuE HAarpy3kH OT Beca BEPXHEro CTPOCHHA NMyTH P, ( kIla)
NPHHAMAIOTCA o Tabm4.l B 3aBHCHMOCTH OT THII8 BEPXHCIO CTPOCHHAS
myTH.

Omops! HAarpy3ok p, ( xI1a) u p,. ( xI1a) NpEAEMAFOTCE TPaleneH-
JanbHoM dopMeI (puc.4.7), oMHAKO [UIA YIPOIMEHHN PACYCTOB OHM MOLYT
OBITL TPHMHATHI M OPAMOYroibHOH ¢GopMel ( puc.4.8 ). Bemrmmn 4g,, a,,
by, b,, b, Oepyrcs m3 TaGmapr 4.1 B 3aBHCHMOCTE OT THIIA BEPXHETO
CIpOCHHS IIyTH.

JAna yuera IMHAMHIECKOrO COCTOSHMS HACHOIH, BOHUKAIOMICTO
TP MPOXOAE II0e3Ja, H BHIPAXKAIOMICTOCA B MPOSBICHAH HWHEPIWOHHBIX
(HAMITIECKUX) CHIE KONCOIOIMXCA MacC TPYHTa, JUCCHIATMRHLIX CH1 H
CHIDKCHHMH CONPOTHMBICHHS IPYHTa CHBUTY, B PACUCTHYIO CXEMY BMECTO
BHEINHeH HAarpy3kd p, BBOJHMICA NpUBCAcHHad (UKTUBHAS HAIPYy3Ka
Prp (xI1a)

P =Pal @1

rxe / - HHTErpaabHLIA MapaMeTp KOMIUIEKCHO yYHTBIBAIONIAN 3TOT
TIpOLIecC, H 38BHUCSIIMI OT BLICOTHI HACHUIM, POXA M COCTOSHHMR TPYHTA,
THMIA OCHOBaHHA (TpouHoe, craboe).

Bemwrauns! e Hackme Ha NMPOYHOM OCROBRHHH TIPHHHMAIOTCH
no rpa¢mkam (puc.4.9) B 3aBHCHMOCTH OT BBICOTHI HACBIIM B PacUCITHOM
cedenmn H, (M), polia IpyHTa, MOKA3ATCIA TeKyIecTH J; B koaddunmenra
yuioTHesms k. 3Havende ] MOCTONHHO WIS JNAHHOIO CCHUCHMY HACHINH:
IIpH OTIPECACHHH ONOM3HCBON CIIIBI WIH DAacIcTaX YCTOMIHBOCTH 9acTd
OTKOCAa HAChIIH BBICOTOM OT YpOBHS OCHOBHOH mromamm H,; < H,
BenmanHa [ Gepercs Takoil ke, KaK M A BhicoTl H,. Jns Hacemicl w3
IBUICBATHIX HECKOB Ha TOp(AHBIX OCHOBaHM#X npH H,= 2,0..4,0 M 3Ha-
qenue [ ~ 2.0.

4.1.3, PacucTHEIC X8paKTCPHCTHKH I'DYHTOB
OcHOBHBIMH XaPaKTCPHCTUKAMHA IPYHTOB, HCIIOMbL3YCMBIMH IIPH Pac-

geTe YCTOHIMBOCTH OTKOCOB Hachmicl H NMPOCKTHPOBAHHA Ma6HOHMHBLIX IO~
JEpAMBAIOIMX COOPYXSHHI ABIMOTC YACILHBLIT Bec rpyHTa )y (KH/M3),
yEeIbHOE cietuicHie ¢ (k[1a) H yroa BHyTIpeHHCro TpeHus @ (Ipai. ).

PacueTHpic 3HA4EHNA XapaKTCPHCTHK OMPCACHNIOTCE MO MA¥CpHa-
J1aM HETIOCPEICTBCHHBIX MCTILITAHMH B IONCBLIX WIH 1a60paTOPHEIX YCIIOBH-
SX MCUBITAHMIH 06pAa3[oB IPYHTOB, OTOOPAHHBIX Ha JAHHON HachIM B 06-
paborauusix B coorsercremm ¢ 'OCT 20522-75. I'pyrTsl. Meromp! craTuc-
THIecKkol o6paboTKH Pe3ylIbTaTOB ONpeACIcHUS XaPaKTCPUCTHK HIH Tpe-
6osanuii CHuIT 2.02.01-83. Ocaopanma 3xaumif M coopyxenmii. Onpexnene-
HHC PacdeTHLIX X3PAKTCPHCTHK I'PYHTOB HpPOM3BOJHTCA Mo Hecymell ctio-
cobHOCTM TPHM AOBCpUTENbHON BeposTHOCTM a = 0,95.
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Bemrauna p, (xI1a) mpu TSKemoM THIIE BEpXHEro
CIpOCHHA ITYyTH (peabebl P75), 4-X OCHbIE BaroHs!
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Puc. 4.1
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Bemwauma p, (xI1a) pH cpepeM THIie BEPXHETO
CTpoeHHs ITYTH (PEIbCb P65), 4-x ocpbIc BaroHbI
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Benauuma p, (k[1a) mpH IerKOM THIIE BEPXHETO
CTpoeHMs ImyTH (PEbCbl P50), 4-X OCHBIC BaroHel
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Bemrauua p, (K[1a) mpH THKEIOM THIIC BEPXHETO
CTpoeHRs My TH (peimbebl P75), 8-MH oCHBIC NOXyBar oMbl
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BemumumHa p, (kIla) IpH cpeHeM THIIC BEPXHEro
CTpoeHHS IMyTH (penbebl P6S), 3-MH OCHBIC ITOITyBaroHsl
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Bemuuuna p, (kI1a) mpH jJerkoM TuIie BepXHEro
CTpOeHHS IyTH (penbebt P50), 8-Mu ocHBIE moTyBar oHEI
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Tab6muaua 4.1

% 3HAYEHUSA Do, Dy, Qe ay, by 4 b, IS PA3THYHBIX THIIOB BEPXHETO CTPOCHHSR NYTH
Tun Tun By | Peoy | Deos | e | @, b,, b, bt b,
BepxHero | mnan BamnacTHbli cnoi M {kIla|l M M M M M 2
CTPOCHHUS M
1 2 3 4 5 6 7 8 9 10 11
Tsoxenstit { Depessn- | Ulebens Ha nogymxe uz nec- | 0,70 | 16 | 481 | 1,941 3,56 | 3.60 | 6,07 481
HblE yayoro basmwracra. lllebens Ha 8,97 7,70 1 10,24
MOJIYHIKE H3 KaPbEPHOTO I'pa-
BUA. Acbect Ha nogyIIKe U3
necyaHoro 6amwiacra. Acbec-
ToBbl# 6aynact. iebenn ¢
TIOKPHIBAIONIMM CIIOCM W3 ac-
6ecroBoro 6asmiacra. ll{eGens
C NOKPBIBAIOIMM CIIOCM U3
PaKylieynoro 6ajuiacra.
Kenezo- | lieHenn va nogymxe w3 nec- | 0,751 17 | 487 (,83] 3,57 | 3.60 | 6.14 4,87
6eToHHbLIC | Yagoro 6aracra. [{cbenn na 9,01 7,70 | 10,32
TIOJyLIKE U3 KapbepHOT o rpa-
Bus. [{e6Gens ¢ nokpeiBaso-
UMM CIIOEM U3 acOecToBOIO
bajnacra,
Cpenmuuit | depepsu- | H{e6esn Ha mogymike u3 nec- | 0,65 15 | 4531 2,001 3,50 | 3,40 | 5,60 4,53
HbIC yayoro 6amiacra. [I{ebenn na 8,68 7,50 | 9,86
NOYUIKE M3 KaPhepHOTO Ipa-
BHK. AcOecT Ha NORYMIKE H3
necyaHoro 6amnacra. Acbe-
croBbli 6asutact. 1Hlebels ¢




TIponoipkeHne TabmMb! 4.1

1 2 3 4 5 6 1 8 9 10 11

MOKPBIBAIOIIHM CIIOEM H3 ac-
OectoBoro 6amnacra. lHleGenn
C MOKPHIBAIOLIHM CIIOEM H3
pakylileyHoro 6ajiacra.

Cpennuit | Xeneszo- | Lllebenn Ha moxyuke u3 nec- | 0,70 | 16 | 460 | 1,89 | 3,51 | 3,40 | 5.80 4,60
6eronHble | yaHoro 6aiutacra. Illebenn Ha 8,75 7,50 | 10,00
NMOJYIIKE U3 KaphepHOI'o Ipa-
4. ltle6enb ¢ nokpbiBalo-
LIIMM CJI0EM U3 acbecToBoro

Oajuacra.
Jlerxu#t | Hepessn- | Lllebenn Ha nomyike u3 mec- | 0,60 | 1S | 425( 2,05 3,44 | 3,20 | 530 4,25
Hble yaHoro 6amiacra. lllebexs Ha 8,39 7,30 | 9,48

MOJYINKE U3 KAPhEPHOro rpa-
BHA. Ac6ecT Ha MOyLIKE U3
necyaHoro 6amnacra. Acbec-
ToBHI# 6asacT. KapbepHblii
rpaBui Wi paxyuka. Ille-
6eHb ¢ NOKPLIBAIOMKM CIIOEM

H3 acbecToBoro 6aymacra.
XKeneso- | Illebenn Ha nomywxe w3 nec- | 0,65| 16 | 433 11,95] 3,45 | 3,20 | 546 4,33
6eronnbie | YaHoro 6amiacra. Il{e6enn Ha 8,45 9,60

NOAYIIKE W3 KAPLEPHOTO I'pa-

pus. Hie6ens ¢ noxpuiBaio-
MM CIGEM U3 acbecToBoro
62imacra.

Mpumesasnue: uuphl B YHCTHTENC JAHB A OHOMYTHIX YYaCTKOB, B 3HAMEHATEIC - JUIf BYXNYTHbIX.
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Ecnu Taxue napameTpbl OTCYTCTBYIOT HIIH HMEIOTCA B HEAOCTATOY-
HOM 06BbeME, TO MOXHO BOCMO/Ib30BATHCA HX HOPMATHBHBIMH 3HEUCHHAMH

Com¥ @, Haligenuoimu B MVHTe nytem cratucriueckoli o6paGorkn
NPEACTaBUTENLHON COBOKYMHOCTH 3THX NAPAMETPOB /It MHOTHX UTHTEJILHO
3KCIUTyaTHpYeMbIX Hacbimel ceTH xenesHbix gopor Poccun /6/.

3uaveHns c), 1 @, NpuBeneHbl B Ta6muuax 4.2 u 4.3 B 3a8BHCHMOC-

TH OT KOI)OHLIMEHTOB MOPHCTOCTH e IR MECKOB M OT xo3ddunuenTta no-
PHCTOCTH € ¥ NIOKA3ATENA TEKYUecTH J, ISl TIHHHCTBIX TPYHTOB.

HopMaTuBHble 3HaUeHHS YAENBHOTO Beca HACHMHLIX TPYHTOB Ha-
chineii 06GbIYHO HaxoAATcA B npemenax 7" = 17..20 xH/m?. Bemuunsbi
y* Moryr npuHmmaThcs mis neckoB ¥ = 17..20 xkH/M3, cyrimHkoB
7 =18...19 xH/™®, cyneceit 7" =19...20 kH/M3.

Tabmmua 4.2
HopMaTHBHbIe JHaueHNs YASTLHOTO CHENenns ¢y, (xI1a)u yrna

BHYTPEHHErC TPERUS @, (CPAK) I MECYAHBIX [PYHTOB
JUTATEJIbHO 3KCIUTYaTHPCMbIX XKCJICIHOAOPOXKHbBIX Hacpineu

O6o3Hage- XapakTepHcTHKH IPYHTOB NpH
Bub1 rpyHTOB | HMS Xapak- K03HIIHEHTE NIOPHCTOCTH €
TCPHCTHK 0,41-0,50 | 0,51-0,60 | 0,61-0,70 | 0,71-0,80
Tleckn rpaBesmc- & 2,0 1,0 - -
THIC H KpYTTHBIC g 43,0 40,0 38,0 -
Tecku cpempeit & 3,0 2,0 1,0 -
KPYIHOCTH "3 40,0 38,0 35,0 34,0
TNecku MenKue ¢ 6,0 4,0 2,0 -
g 38,0 34,0 28,0 26,0
[Mecku nbLUICBa- o 8,0 6,0 4,0 2,0
TBIE g 36,0 34,0 28,0 24,0
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Bemuuuiia I Jyis Hacblnei Ha MpoOYHOM OCHOBAHHH

I
~ I - cynecs, I, <0; k, =0,97+1,0
/ 2 - cynecs, 1;<0,25; k, =0,90+1,0
2,25 3 - sierkuii cyrimHok, /) < 0; k, =0,90+0,95
4 - TerKu#E CYTIMHOK, £;< 0,25, k, =0,90+1,0
5 - TAXenslit CYTIHHOK, [; < 0,50; k, =(.90+1,0
2,00 6 - mbuteBaThiii NEcoK, k, =0,90+1,0
1,75 /“‘"__g;!
/ 1 j/
N\ ]
1,50 7
3
1,25 A / / -~
1,00
3,0 6,0 9,0 12,0 15,0 18,0 H,, M

Puc. 4.9




Tabunna 4.3
H
HopMmaTHBHbIE 3HAYCHUS YACIhHOrO cueiuienus €, (xI1a) u yriua suyTpentero Tpenus (p:m (rpan) wis
TIMHACTBIX HACHITTHBIX TPYHTOB [UIHTEIBHO IKCIUTYaTHPYEMBIX XKENE3HOTOPOXKHBIX HACKITEH

Bunn IMpenemst HOpMa- O6o3na XapaKTEpHCTHKH I'PYHTOB NpH K0dpdHIMEHTE NOPHCTOCTH, €
TPYHTOB | THBHBIX 3Ha4YeHHH | HaYCHHA
MoKa3aTeN s Teky- | XapakTe- | 041050 | 0,51-0,60 | 0,61-0,70 | 0,71-0,80 | 0,81-0.90 | 091-1,0 | 1,01-1,10
YecTH PHCTHK
1 2 3 4 5 6 7 8 9 10
0,00< J; <0,25 c” 16 11 7 . . - -
q," 30 29 27 - - - -
Cynecn | 0,255 J; 0,50 c 14 9 6 4 N - :
(p" 29 27 25 22 - - -
0,50< J;, <0,75 c" 13 8 5 3 - - -
(P" 28 26 24 21 - - -
0,00< J; <0,25 c" 35 28 22 17 14 12 -
Cyrmmn- <P” 24 23 22 21 20 18 -
KH Jier- 0,25< J; <0,50 c* 30 24 19 15 12 10 -
Kxue ¢" 22 21 20 19 18 17 -
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IponokeHue Tabamuml 4.3

£

1 2 3 4 5 6 7 8 9 10
0,50< J;,<0,75 c” - - 16 12 9 7 S
(P" - - 17 16 14 12 10

0,00< J; 0,25 c* 38 31 25 20 16 14 -

CyrimH- (P" 22 21 20 19 18 16 -
KH NbUIC- 0,25< J; 0,50 c* 33 26 20 15 12 11 -
BaThle (P" 20 19 18 17 16 14 -
0,50< J; 0,75 " - - 17 14 11 9 7

(PN - - I8 14 13 11 9

0,00< J; <0,25 c" 41 34 28 23 19 17 -

Cyrmmn- (P" 20 19 18 17 16 14 -
KH TsKe- 0,25< J;. 0,50 c" 38 31 25 20 17 14 -
Jbie (P" 18 17 16 15 14 12 -
0,50< J; 0,75 c" - - 20 17 15 12 10

(P" - - 14 13 12 10 8




IIponoixenue Tabmuibl 4.3

1 2 3 5 6 7 8 9 10
0,00< J, <0,25 c" 56 51 46 41 34 27

Inunb (P" 22 21 20 19 17 15
necya- 0,25< J, <0,50 c® - 46 41 36 29 22
HHUTBIE (P" - 19 18 17 15 13
0,50< J, <0,75 c" - 30 28 26 23 18

(P" - 16 15 14 12 10

0,00< J, <0,25 c” 62 57 52 47 40 32

I'manbl (P" 20 19 18 17 15 13
neuteBa- | 0,255 J, <0,50 c" - 52 46 40 33 27
ThIC (0" - 17 16 15 13 10
0,50< J; 0,75 c” - 37 35 33 30 25

(P" - 14 13 12 10 7
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4.1.4. PacueTHpic MOJICIH 1O OIICHKE YCTOWIHBOCTH OTKOCOB H
CIJIOHOB M OIPEJCICHMIO PACcYCTHBIX OMOIBHEBLIX CHII

Pacuersl yCTOMMBOCTH OTKOCOB HACHNICH MM CKIOHOB ITPOH3BO-
JATCS VI BHISCHCHUS NpHIHH MX JedopMalmii M IPH ITPOCKTHPOBAHAHN Ia-
OHOHHBIX COOpYXEHMIA.

YerolauBOCTL OTKOCOB Hachinicli WM CKJIOHOB OLICHHBACTCI B HCC-
KONBKHX CedeHHMIX KaK /IS IOMHON BBICOTHI OTKOCA WIH CKiIoHa (obmas
YCTOHYMBOCTS), TAK M IS OTHCIBHBIX aCTEH OTKOCOB HIIH CKIOHOB (MECT-
Hag YCTOMIMBOCTS),

Jlna pacderoB ycrodunBocT Henonbsyerca Moaeab I M.IIaxyHnsn-
a, MO3BOIMIOMAS ONMpeNeIaTh KO3(PPHIMEHT ycTOHMHBOCTH Kk KaK HpH
KpYIJIOIMIMHIPAYECKOd, Tak M IpH JHo6oti jopMe MOBEPXHOCTH BO3MOX-
HOIO CMEINEHHA (puc 4.10)

Z(fN +¢l, +T _ e
k = _ Tewsfog) gy
cos @,
7:-”‘—'*“
é * cos(B - @)

IA€¢ 7 - KOTHYECTBO OTCEKOB, HA KOTOphIe pa3OnBacrcs 610K BO3-
MOXHOT0 cMemeHns (cM. puc.4.10);
- K03((MIHEHT BHYTPEHHET O TPEHAS IPYHTA, TIPOABIIAIOLIHICS
IO MOBEPXHOCTH CMEMICHHS | -T0 OTceKa, f; = 1g @
@ - Yol BHYTPCHHEIO TPEHMS IPYHTa [0 OCHOBAHMIO | -TO OT-
cexa, rpajy;
¢l ;- peakTHUBHAS CIJIa  CHEIUICHUA [0 MOBEPXHOCTH
cMemecHHS B | -M oTceke, KH/M;
- yIeNbHOE CHEIUICHHE IPYHTa IO OCHOBAHMIO | -TO OTCEKA,
kIla;
/- IHHA4 MOBEPXHOCTH CMCIICHHA B MPCIciaX OTceKa, M;
fi N, - peakTMBHas cWia TPCHHUA IO MOBEPXHOCTH CMCINCHHA B
i-M orceke, KH/N;
N un T, -uHopMaTbHai M TAHICHIMAIbHAS COCTABJIAIONINAE CHIIbI
Beca Q; ana i -ro orcexa, KH/M;

N,=Q-cosf
= Qsinf '

| 9 (] ﬂ,‘ - yro.ll HaKJIOHa K I'OPH3OHTY IIOBCPXHOC’m CMCIICHHA i-Tro

OTCCKAa (B ﬂpcneﬂﬂx oTCcCKa, CCIIH ﬂOBC’pXHOCTb BO3MOXHOIo CMCICHHU A ICPH"

BOJMHEIHA, OHa 3aMCHAETCS ILIOCKOM HOBEPXHOCTHIO, T.c. MPAMOI Ha dep-
TEXKE), rpan.;

(4.3)
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CXEMA JEMCTBUS ONON3HEBOIO JABNEHUSA En HA MOJTIOPHVYIO CTEHY

RN

&
-

H Jmopa onosHeBoro fanienus

Puc. 4.10



T;=T; s TipH £ (+) - HApABIEHWE B CTOPOHY C/IBUTA;
T;=T.,, npu f (-) - HaNpaBJieHHE B CTOPOHY YACPXAHUS
OTCeKa.

J=m
Q=2 o;-ny, (4.4)
j=1

e m- KOMH9IeCTBO MHIKCHEPHO-IeOMOrmIeckux aneMeHToB (UTD),
CONEPAIMMXCA B JIAHHOM OTCEKE;

o, -TIOMaxD, 3aHUMaeMasd B JAHHOM OTCEKE M-bIM Ura, mz

ri " VACIbHBIH Bec TpyHTa m-ro UI'D, xH/M3.

Bo3paclicTere BHENMIHMX HAIPy30K OT BEPXHEro CIpOcHMs MyTH p,,
(xI1a) ¥ moe3HBIX(C yIeTOM ITMHAMHICCKOIO COCTOSHHS HACBHIH) p,, (KI1a)
3aMEHACTCA BeCOM PUKTHBHBIX CTONGOB I'PYHTa, BBICOTOM Z,(Mu 2, (M)
COOTBETCTBEHHO.

_ Pe

g =Ze
4

, @.5)

Tle ) - yldembHbIA Bec rpynTa s D, HemocpeAcTBEHHO NpHMBI-
KaIOIIero K OCHOBHOI rutomamke, kKH/M3.

TabuoHHBIC COOPYXECHHA NODKHBI paGoTaTh Ha BOCIIPHATHE OIOJT3-
HeBbIX JaBieHMi E,, KH/M 0TKOCOB, MO3TOMY HapiIy ¢ ONMpEACICHHUEM Be-

TMYHH K OTHOBPEMCHHO PACCYHTHIBAOTCA H OITON3HCBBIC CHUIBI En

=S(kIT . ~N f-cl -T })—%% ., @s
E, ;(I ‘ s = N Sy — ¢ 1_yo) COS(ﬂl—¢‘.) )

rae Ikl - JormyckaeMas BelaHa koddduipieHTa ycTOHYHBOCTH.

B coomBercrsmm ¢ CTH LI-01-95/3/ momyckaempii ko3dduim-

€HT YCTOHYMBOCTH OIpENCIseTC KaK
|k| = Ints , @.7)
Ve

Tae ¥ - kK03pPHIMEHT HAZCKHOCTH MO HA3HAYCHHIO COOPYKCHHA
(xo3ddEIMEHT OTBETCTBEHHOCTH COOPYKECHHA), MPHHIMACTCS:

VIS CKOPOCTHBIX H OCOOOrpY3OHANMPSKEHHbIX it - 1,25,

ms maHui 1w 2 xateropuit - 1,20,

s e 3 kateropuu - 1,15,
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ane auEMi 4 xareropun - 1,10;

¥~ Ko3hPMIMCHT COYCTAHMA HAIPY3OK, YYMTHIBAIONEHY yNMCHD-
IMEHHE BCPOITHOCTH OJHOBPEMECHHOI'O MOSBICHHA PACUCTHBIX HAIPY3OK,
TIpHHAMAETCH :

I8 OCHOBHOI'O COYCTaHMs Harpysok - 1,00,

Ia8 ocoboro (ceficMHKa) codeTaHMs HAarpysox - 0,90,

9 CTpOHTeIbHOro meprona - 0,95;

% - Koad¢HIHEHT ycroBHi paboTsl, IPHHHMAaETC:

I MCTOIOB PAacueTa, YAOBICTBOPSIOMMX YCIOBHAM PABHOBCCHS-
1,00;

A1 YOpOmEHHLIX MeToxoB - 0,95.

4.1.5. AHanH3 Pe3yIHTATOB OICHKH COCTOSHAS HACHITA HIA
CKJIOHa

CocrogHMe Hachld I CKJIOHAa OICHHBACTCA IO pe3yIbTaTaM
ITPOBEICHHBIX PACYCTOB YCTOMUMBOCTH, BHITOJMHCHHEIX I PAfa ccucHMi,
BHIODAHHBIX H& OCHOBE aHANM3a MATEPHAIOB HHKCHCPHO-ICOTOTHUCCKAX
m3bickanuit. TIpw sHadeHMIx k < [ k | menarorcs BEIBOZEI O HexOCTATOUHOM
yc:roﬁtmnocm HAChIIA MM CKJIOHA; ONPENEHICTCS MECTOMMOMOKCHHC AX HE-
YCTOMYHBBIX 30H, YTOYHAIOTCS Pa3MepH! MO UIHHE H BBICOTS; A8EIC IIPO-
THO3 COCTOSHHMA HACHITH WM CKIOHA B 38BHCHMOCTH OT H3MCHCHHS TEXHO-
TeHHBIX H TPHPOMHBIX YCIOBHIA; H PaccCMaTPHBAIOTCS BAPHAHTHI MEPONpPHS-
THI [0 MX YCHICHMIO M cTaGrm3anun.

4.2. O60cHOBaHHE MPHHATHSA IMPOCKTHOI'O PEIICHHUS M BHIGOD
KOHCTPYKIMH

Ha ocHoBe aHamM3a BceX IOMYYeHHBIX MATECPHANOB (IPEHBICTO-
puM 00BeKTa, Pe3yIbTATOB BHIIOJIHEHHBIX HHXKCHCPHBIX PAcYCTOB) YyCTa-
HABIMBAIOTCA MPHYMHLI ¥ YCIOBHS BO3HAKHOBeHHsS AcopMarmii. Brimen-
raoTcd H PaccMaTPHBAKOTCH BO3MOXXHBIE IIPOEKTHHIC PSMICHNS, CIIOCOGHBIC
YCIP8HMTHL NPHYMHBI HX NMOSBICHME WIH H3MCHMTL XapaKTcp IPoTeKa-
HAS JedopMarii.

Ecim npopeleHHBIi aHaIH3 MOKA381, 9TO MM YCHICHHA WIH CT8-
6nmH3anMM HachIIM MM CKJIOHA TpeOyeTes YCTpoCTBO MOANCPXHBAIOMMAX
COOPYXKCHHMH 11e71eco06pasHO paccCMOTPETh BO3MOXHOCTh NPAMCHCHAS OIS
370# e raGHOHHBIX KOHCTPYKIHIf B BH/C FAGHOHHbIX CTEH HIR CTCH CH-
creMbl  Teppameni, paGoralomux Ha BOCIPHATHC H3GBITOYHBIX OMOJ3HC-
BbIX xapicHuii E,, kHM. OxoHuaTeqbHBIE BHIOOP HPOSKTHOI'O PEICHHS
TPOU3BOJMTCA HA OCHOBE TEXHHMKO-3KOHOMHICCKOrO CDABHCHUS COIOCTAB-
JSEMBIX BAPHAHTOB, B TOM YHCIC C TPAJMIMOHHBIMH crocob6aMm ycue-
HHS - YCTpoHcTBOM OcpM M KoHTpOankeToB. IIpr 3TOM NpHHATOE pemenne
JOMXHO obecreuMBaTL HAJICKHOCTH, pa60TOCIIOCOOGHOCTD, JONTOBCYHOCTD
yCHIMBaeMOro o6npexTa 1 camoif KORCIPYKIH; 6€30macHOCTL JMBHDKCHHS
MOE3J0B; BO3MOXHOCTL MCXaHM3allM, BRIIONHEeHHS pabot ¢ mong (6e3 3a-
KpbITHA NIEpEroHa); YHOBICTBOPATL TpcOOBAHMAM 3KOJOIHH, OXPaHbI
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OKpYyXaloliel cpelibl, TEXHHKH 6€30MacHOCTH H OXPaHbI Tpyla.

TaxiMp pemieHHAMH MOryT OBITH I'aOHOHHBIC TI'DaBUTAIMOHHBIC
CTeHE! (CIUIOMIHASA BHICIANKA CTEHBI BHICOTOM /M IMMPHHOM 1o Bepxy b H
o HM3y B M3 raGHOHOB) WM CTCHbI CHCTeMBI TeppaMeni, SBIAIOIHECS IO
CYTH apMOIPYHTOBBLIMH CTCHAMM, Y KOTOPBIX OOMHMIIOBOYHAS YaCTh BhIKIA-
JpIBACTCH M3 FaOHOHOB, 4 OCTAIBLHOH MACCHB OTCHIIAETCA M3 IPCHHPYIO-
IICTO IPYHTa, apMHPOBAHHOI'O META/UIYCCKHMH CETKaMH I oOecredcHus
€ro BHYTPCHHeH ycroiuMBOCTH.

4.3. TIpoexTMpoBaHHC I'PaBUTAIMOHHBIX I'aOHOHHBIX CTEH

4.3.1. OnpexerreHne OCHOBHBIX Pa3MepOB (BHICOTHI H NIHPHHBI)

I'paBuTamonHas ra6uonHas creHa (I'TC) gomxaa npoexTHpo-
BaThCd C YYCTOM BO3MOXHBIX CXEM €€ pa3pymicHud, INPHUBEICHHBIX Ha
puc.4.11.

BO3MOXHBIE CXEMBbI PA3PYIUEHUS TABUOHHOMN
TPABUTAILIMOHHOM CTEHbI

i

a - MOJIHOe OOpYyIICHUE

6 - HapymeHue Hecymeit cnoco6HOCTH OCHOBaHUA
B - CIBHT

I - ONPOKHIBIBAHUE

I - BHYTpCHHEE pa3pylicHHe

Puc. 4.11
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IepBonavamHO Mpou3BoAMTCY BHIGOP TENA GOPMBI H XKOHCTPYK-
mm I'T'C, npuBa3ka K MECTHBIM yCTOBHIN, HA3H8YCHHC OCHOBHBIX Pa3NMepoB
CTeHBI H HX yBA3ka ¢ KOHCTpyKimeif ycammsacnoit Hacsmm. Beicora cremst
JoIDKHA 06ecreHBAaTL YeTOMIMBOCTL BepXHelt 9acra HachimH. [limppaa ra-
6HOHOB, ¢¢ CHAralomMx, 0 GopNa CTCHLI YCTAHABIIABACTC H3 YCIOBHS 06cc-
TeYCHHA YCTONIHMBOCTH CTEHbI MPOTHB CABHTA H ONPOKHIBIBAHHS, AOTIOHH-
TebHO MPOBEPICTCS PACICTANMH IO OIeHKE Hecymnell cnocoGHOCTH OcHOBa-
HHAA (B TOM YHCIE MO KPYrIOHHWIHHAPHICCKOH NOBCPXHOCTH CMCIICHHR) H
O OLICHKC BHYTPCHHCH ycTolfaMBOCTH cTeHBI. Pacder ciexyer HaYMHATH C
OIPEEIICHAS OMOBHEBOro JABICHHA IPYHTa Hachmm E, (cM.4.1.4. (4.6),
puc.4.10) 1 aKTHRHOr'O JaBJICHHS IPYHTa 3achlIKH E, (puc. 4.12) mAx cpas-
HCHHE MEXAY cobolf m1a BrIGopa HanGoMbIIEro. AKTHBHOE JaBIICHAC HECB-
3aHHOro IpyHTa 3ackka F, (kH/M) Ha 3aIHIOIO rpaHb NOMIOPHOM CTCHBI
OIPEACIIACTCA HA COAHMITY €€ JNIMHBI KAK

2
E, = —_Z_k“ s “4.8)
rae k, - xo3¢HIMEHT aKTHBHOrO JAaBJICHASL Ha OMOPHYIO CTEHY;

2

. - . cos (w—a) , 49)
T S+ 00)SI0P = 6) 12 007 o cos(a + )
cos(a + @, )cos(a - €) '

¥ - yACHbHGIH Bec IpyHTS 3achinkH, KH/M? ;

H - BHICOTa IOANIOPHOM CTCHEL, M ;

@- Yrol BHyTIPCHHETo TPCHHA IPYHT3, IPaJ.;

@, - Yol TpeHAs IPYHTa IO 3aacil IPAHM CTCHEL, IPaj.;

JUIA BeCbMa HMICPOXOBATHIX IpaHell NOMIOPHEIX CTCH ¢= @,;

& - Yrol HAKIOHA NOBCPXHOCTH TIPYHTS 38CHIIKA K I'OPH3OH-
TajM, Ipaj.;

@ - Yrol OTIJIOHCHMS 3aJHcHl IPaHM NOMNOPHOHR CTCHEI OT Bep-
THKATH, Tpaj.. 3HAYCHHS O - TIOIOXKMTEILHO, KOrJA I'PYHT HABHCACT HAJX
3agHeli TPaHLIO CTEHBI, H OTPMIATENLHO, CCIM CTCH& HABAIHBACTCA HA
IpyHT.

OAnacryqsas a =0 m @, =0 jxaBIcHHMC I'DYHTa HA HOANOPHYIO
cTeHy 6yAeT rOpH3OHTAILHBIM (CM. puc.4.12). Belpaxenme Xis ompeacne-
HHA K03(pHIpICHTa AKTHBHOrO J8BICHHA MPHMET BHI

L =tg (42 - p/2) . (4.10)
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CXEMA JIEMICTBUSI AKTUBHOI'O JABJIEHMS E, HA TIOATNOPHYIO CTEHY

3mniopa oy
[3 —— e —
o A //
<0 /
H Po ~ /
</ B
E,,,.='E,, -cos(atg@,’
H/3 / a3

{ 3 i
B yHk,

Puc. 4.12



Cuia aKTHBHOTO JaBICHHs IpyHTa 3ackmkd E, ( xH/M) Ha nox-
NOPHYIO CTeHY MpPUKIIaIpIBacTCA Ha PacCTOSHAM /3 oT OCHOBaHMS CTCHBI
(cM.puc.4.12). Cuna onomsHeBoro JaBlIcHAS rPyHTa Hackm E, Ha moamop-
HYIO CTEHY MPHK/IaAbIBacTCA B CEpeAHMHAE BBICOTHI CTCHbI (M. puc.4.10).

I'paBuTanmuoHHas raGHOHHAS CTCHa PAacCYMTHIBACTCA Ha BOCIIPUA-
THE HaubobIero JaBlcHHS aKTuBHoro E, mwm omomsHesoro E,..

PaccMaTpuBacTcd BHEIMIHAS H BHYTPEHHAY YCTOMYMBOCTH CICHBI.
BHemHAA ycTOMYMBOCTE CTCHBI OLICHMBACTCS Ha CABHT, ONPOKHALIBAHHC H
TOTEPrO HeCcylel CocoGHOCTH ocHOBaHMA. BHyIpenHss ycroluMBOCTH
CTEHBI MPOBEPACTCH PACYCTOM Ha NPOYHOCTL MO HAMOOJIEe OMACHBIM  Ce-
qeHHAM (M0 MECTaM COCIMHEHMHA TraGHOHOB JPYT C APYTOM).

YCTOIIMBOCTL CTEHbI MPOTHB CABHI'A IO MOBCPXHOCTH OCHOBSHHSA
(puc. 4.13) obecrieanBacTCd NPH BHIIONHCHUH YCIOBHA

k=|k|, (.11
k= ’—; ‘ @12

raie R - yaepxuBaromme cumbl, KH/M;
T - casurarommme cwibl, KH/M;

R=Nf + cB, 4.13)
T=EF, 4.149)
rac E - MakcHMaIbHAjg BEIMMMHA T'OPH3OHTAIBLHOM cocTaBiid-
omeil aKTUBHOrO JTaBNeHUS E,, WIM ONoI3HeBoro masuesHs £, , xH/M.
E, = E, cos(a+@,)
E = max

E 4.15)

n
YcToMdHBOCTL CTEHBI MPOTHB ONpOKHApIBaHuA (puc.4.14) obec-

MCYMBACTCA MPH  BRITOMHCHUE yenmoenst (4.11), HO k ompenensercs U3 BbI-
paxeHHs
Myd
Man ’
re M), - MOMEHT YIepXUBAaromMX CHI, KH*M/M;

M,,- MOMEHT cuil, RCHCTBYIOIIHMX Ha ONPOKHIBIBAHHCE CTCHBI,

k =

(4.16)

KH*M/M.
M, = Gyx, |, 4.17)
rae G, - paBHOJEHCTBYIOINAS BceX BEPTHKAIBHBIX HArpysok, KH/M;
n
G, =G, , @.18)
i=1
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PACYETHAS CXEMA K OIIPEOEJEHUIO
YCTOUYUBOCTU CTEHBI HA CABHUI

/

H
E
e
G, Ey
R
N
B e
Puc. 4.13
rie Gy - Bec i-off ceximn rabuona, KH/M;
X, - IWIeI0 PaBHOACHCTBYIONICH BceX BEPTHKANBHBIX Harpy-
30K, M

X = Z Ggi xi

X, =T ="
ZGyi

IA€E X; - IWIeTO CHIBI Gy, OTHOCATEILHO TOYKH A (CM. puc.4.14) , M;

Bec i-ro rabuona G, ompexelsercd KaK

4.19)

Gy = @ % » (4.20)

TAe Wy - MAomaap i - rorabHona, M?;
% - YACILHBOA Bec MaTepualia 3anojHeHHs raGuona, kH/M3;
e =r(1- 1) @21)
%~ YAeTbHBIA Bec 9aCTHIl MATCPHAIA 3aIOTHCHNS FaGnona, KH/M3,

(cM. puc.3.4, Tabur. 3.5);
n - MOPHCTOCTH, MaTepHana 3anoigMcHHd radmoHa (cM.3.1.11)
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PACUYETHAS CXEMA K OITPEJEJIEHHIO
YCTOMYMBOCTH CTEHBI HA OIMPOKUBIBAHHE

CAM E

32‘ ' Yo

6} |
IES TR | T T TR =TT 7
I —
B
Puc. 4.14

M,=Ey, , 4.22)
rue y, - Iiedo paBHOJcHCTBYIOmeH BCCX TOPH3OHTATRHBIX Harpy-
30k E, M.

4.3.2. TIpoBepka Hecyme# CIocOOHOCTH OCHOBaHHSA CTCHBI
Hecymas CriocoOHOCTh OCHOBAHHA rabmonHoti creHnl obecream-

BacTcd NpH BBINTOTHCHHAA YCIIOBMA

oy < '0')
h=Caw [ “
av
Qiim
lof <= @.29)

S5



I'i€ O, - MAKCHMaJIbHOE BEPTHKAIbHOE HATIPSOKEHAE, i CTBYIOINCE B
OCHOBaHHHM IOJICPXHBAIOMICIO CcoopyxeHud, Klla;

ol - XJoITycKaeMoe JIaBJICHHE MMOJ MOJOIMBOMH raGHOHHOI CTEHBI,
k[1a;

gim - TIPEICTbHAS HeECymas cmocoOHOCTL ocHoBaHMA, kI1a;

F, - xoaddumenT 3anaca, F, = 3.

Pacuer HampsxeHuii o,, IeficTByIONMX IO MoJomBe rabGHOHHOrO
COOPYKECHMS, YCTAHOBIICHHOI'O Ha MPOYHLIX I'PYHT8X OCHOBAaHHA JOIMYyCKa-
€Tcd TPOBOMMTL NMpH BEIMIHHE OKCIICHTPHCHTETa HOPMadbHOH CHIBI
N e < Bf6, ¢ yaeroM TpaneneHaanbHOro pacnpeRcicHns JAaBieHus ( pHc.
4.15,2a ), anpu e >B/6 - ¢ y4eTOM TpEYrOILHOIO PaclpeicicHHA IaB-
neHua (puc.4.15, 26).

g coydas e < B/6 (cM. 4.15, 2a ) MakcHMalbHBIE O,,, H MHHH-
MajJdbHOE O, 3HAYCHHA HANPAKCHHI ONMpeIeIIIoTCd KaK

_N(+6e/ B) 425
Opx = B , (4.25)
N(-6e/ B)
Omia == (4.26)

Jina ciryswag e > B/6 (oM. puc. 4.15, 26 ) cyllecTBYeT TO/IbKO MAKCH-
MaJIbHOC HalpsKeHUE
2N
o, =,
™ 3d
re d- paccTosHNe OT HHKHETO JICBOro Kpas MOoJOmBbI rabHoHa o
TOYKM NPHIOKCHHS PEaKIH IPyHTa ocHoBaHMA N, M (cM. puc.4.15, 1)
M,- M
d=——2" (4.28
N )
rae M ,, 1 M,, onpexcnsiores B n.4.3.1 no ¢popmynam (4.17-4.22).
Onenxa Hecymeif CIOCOGHOCTH OCHOB&HHS HPOH3BOIMTCA MO JO-
HyCKaeMBbIM HAIPSDKCHHAM C HCronb3oBaHHeM dopMynst B. XaHceHa

4.27)

qm=c Ned, + g N, d, i,+ BN, d,i, r, 4.29)

I qum - OpeacIbHas Hecymas cIliocoGHOCTb OCHOBaHHY, KI1a;
B - mmMpuHa OCHOBAHMA TIONICPXHMBAIOMICTO COOPY)KCHHA, M;
¢ - yAelnbHOE CIICIUICHHE PYHTa ocHoBaHui, k[la;

@ - Yrol BHYTPCHHCIO TpCHHA I'DYHTa OCHOBaHHA, IPal.;
¢ - BEpTAKaJIbHOC IABICHHE Ha NojaomBy ¢yHIaMECHTa
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PACYETHBIE CXEMBbI

1) Cunsi AeficTByroiue 2) Pacnipenenenmne nasneHus no  3) IpenenbHas wHecywmas
Ha raGHOHHYIO CTEHY MOAOLIBE OCHOBAHUA raGHOHA CIOCcOGHOCTb OCHOBAHHS

a) npu e <B/6 6) npu e > B/6
el
Jilil
N f 8u "I g 2e
d e B2 Smiopa Hanps- L___B Al
T WKEHUR &
B
Puc. 4.15



q=y’z, (4.30)

THC ¥ - yACHbHBIH Bec IPYHTa NOJ NMOXOMBOMA dyHxaMeHTa, KH/M3;
7 - yhenbHRHL Bec IpyHTa BbuNe NMOXOMBHI (yHmaMenta, KH/M3;
z - rayouna 3anoxeHMs GyHIAMEHTa, M;
N.,N,, N, - 6espasuepnrpic koddpdmmentsl Hecymeit cioco6-
HOCTH, 3aBHCSIIHC OT YIIIa BHYTPEHHETO TPCHHA @

N, -1
= , (4.31)
tgp
Nq = e"'%? tgz (45° + @/ 2) s 4.32)
Nr = 1.8(1Vq - l)tg¢ s (4.33)
iy, iy - KOIUIMEHTH], yIHTHIBAIOIME HAKIOH HAIPY3KH;
i,=1-T/2N , 4.349)

rac T, N - ropu3soHTaNIbHAS ¥ BEPTHKANLHAA COCTABIMIONHME PaB-
Hoxelicreylomeli BHeimmHeli Harpysku Ha dyHzaMenT, KH/M
ST 2
i, =y, (4.35)
d, dy, d, - KO>pHIHMEHTEI, YIMTHIBAIONHE ITyOHHY 3alI0XKCHHSA
dynpamenta: d, =1 ,
d, = d, =1+035z/B. (4.36)

YcToMIHBOCTL OCHOBAHMS T'aGHOHHON CTEHBI MPOTHB COBHTE IO
KPYTIIOIMIHHAPHIECKOH TIOBEPXHOCTH CMeleHH (cM.pHc.4.8) orieHHMBaeTcs
pacueroM koaddmipicHTa ycroiuBocTH kK mo dopMyne (4.2).

VYeroifuBocTs 0OCHOBaHMA obecrieaMBacTCA IIPH COOIIOACHUH  YCIIO-
Busa (4.11).

4.3.3. [lpoBepka BHYTpeHHeli YCTOHYMBOCTH CTCHBI

Ouecnka BHyTpeHHEH YCTOMMHMBOCTH TraGHOHHOIO COOpPYKEHHA
BIKJIIOYACT B ceOd pacyeT HA MPOYHOCTH MO HAHOONec OnmacHBIM CEYCHH-
M (IO MeCTy COeIMHEHHS FaOHOHOB IpYT C JPYIOM), TO €CTh NMPOH3BO-
JATCS IPOBEPKa COOPYXKECHHS Ha BO3MOXHOCTb CABHI'a OTACIHHBIX CIOCB
rabMoHOB MO NMOBEPXHOCTH KOHTAKTA BHYTPH CTCHBI.

BHYTpeHHAS YCTOHIHBOCTH FaOHOHHOM CTCHBI 0OccrieanBaeTCA NpH
BLITOMHEHMH IS KaXIOIo i-ro CclIoS coopyxeHHd (puc.4.16) ycropmit

T < Ty (4.37)
O; £ Oy (4.38)

58



rae 7, o; - AcHcTByIonmC HA KOHTAKTE / — 0 CHOA CTEHBI  Kaca-
TeabHBIC 1 HOpPMalbHbie HampsokeHud, K[la;
Toon » Oson - MONYCKAEMBIC BCIHMHHBI KacaTCILHOrO H HOp-
MaJbHOro HampskeHmii, kI1a.
HanpsokeHHA cABHTa Ha KOHTAKTE CIOCB I'aGHOHMBIX cekimii (cM.
puc.4.14) onpenengercs Kak

7, = —% 4.39)

ric B, - mupHHa raGHOHHOM ceKIM B / - OM YPOBHE, M;
E,;- MakcAMalbHas BeEIHYHMHA TIOPH3OHTAILHOHN cocrapifio-
meil akTuBHoro pmapiachma E,, , xH/M mm onomssesoro naBixesms E,; ,
KH/M Ha XOHTakTc raOHOHHBLIX cexiif Bi- OM YPOBHE
E
E, = max { E"" : (4.40)
ni

CHBHIaIODIMMM CAJIAMH SBISIOTCH SKTHBHBIC K, WM ONOI3HE-
Bble HaBieHud E,;, NelicTByIomue IO i-OMY CIOO

2E, b’

E, = _?';T‘— , (“441)
E h

E, = —H—' , 442

rae E,;, - Haubonpmiee axTUBHOC AaBaeHMe, KH/M ;
E, - onomsueBoe paBixenue, KH/MNM ;
h; - paccrosHME OT BepXa CICHBI XO i-Oro pacYcTHOro rops-
30HTAILHOTO CEYCHNA, M.
JoryckaeMas BeM9HHA KAcATCILHOTO HANPIKCHHA YCTS8HABIH-
BaeTcd pacdeToM no dopMyie

Tom = O, 180 + ¢, 43

IAc ¢* - Yrol TpeHHs raOHoHHbIX KOHCTpYKimit o i-off pacder-
Hoif ITOBEPXHOCTH, Ipax.;
¢, - YACIBHOE CIEIUICHHE K0 3ToH Xe moBepxHocTd, Klla.

¢=2.5}’g—10 , (4.44)
% - yenbHbii Bec Marepuana rabmona, kH/M3;

= 3P, -5, 4.45)

P, - Macca ceTKH raGHOHHOM Cexung, Kr/M3.
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Beramna P,  BhiGupaeTcs no  mammbM Tabmmmw1 4.4 B 3aBHCH-

MOCTH OT BBICOTHI raGHOHHON CEKIMM OCTH Ha pa3pbiB
H mpeAcna mpovYH
. pa3p

PACUYETHAS CXEMA K AHAJIU3Y BHYTPEHHEM
YCTOMYUBOCTU TABMOHHOM CTEHBI

Smopkl HAPAXCHAH T

a) OMOIBHEBOIO

mpH JcHCTBHA

6) aKTHBHOI'O
AaBleHEd E,,

-G, i - ypOBeHb
A-h' e

NaBJIcHHS En
T

N

’\\ Ey=
H Hh !
5 Gol—— ”g,
WA e
— e
N R;
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Tabmma 4.4

R, = f(F)

BhicoTa rabHoHHOM _ceKumH Ipepen mpounoc™
0.50 | 1.00 cerxm R,, xH/M
Macca  cerxm cexnpm P, xr/M3

8.50 5.55 30

11.20 7.85 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

HopMmaimHoe HampskeHHe, JeficTByIomec Ha KOHTAKTe raGHOH-
HBIX CEKIDNi B /-OM YpOBHE
N, _ 2.Gq

B~ B

ric N, - HopMa/bHasg peaKiisd HIKeICKAIHMX CXOCB raOHOHOB,
xH/M;

o = (4.46)

N, =2G, |, (4.47)

B; - mMpHHa CTCHBI B PACICTHOM CCUCHHH, M.
HomyckaeMas BeTMIMHAa HOPMAIbHOIO HAMPSKCHAS OIpEACISCTCH

U3 BLIPAKeHHA Oom = S0y, — 300 . (4.48)

4.3.4. OrmMcaHie MPHHATON KOHCTPYKIMM CTCHBI

Bo3Moxm#bIe cXeMBI YCTpOiCTBA rabGHOHHON CTEHBI Ha OOBEKTE
mpeacTaBiacHsl Ha pHc.3.6. Kaxagas creHa COCTOMT H3 IaGHOHHOrO MaccH-
Ba MpAMOYTroNbHOH (GopMBI B MOMCPEIHOM CEYCHHMH, ¢ BHEIIHEH CTOPOHBI
OHAa MOXKET UMETh CTYMCHYATOC OYEPTAHMUC.

Konctpyxims, pa3sMepbl H KOIHYECCTBO raCHOHOB ONPEACISeTcS Ha
OCHOBaHMM paHee BBITONHCHHBIX PacdcTOB HeoOXOoAMMOH NIMHBI H BBICO-
Thl Y9aCTKa YCHJICHMA OOBEKTa C MOMOINBIO CTEHBI.

Ipu mpoekTHpoBaHMM TaGMOHHOH CTEHBI PEKOMEHIYETCH HCIIOND-
30BaTh CTAHAAPTHHIE KOHCTPYKIMH raGHOHOB, crermdukaipm KOTOPBIX
npuseacHsl B IIpunoxennmm 1. Tlpu sToM clexyer pacucTHBIC pa3Mephl
rabHOHOB KOPPEKTHPOBATh IO BeIMuMH Kpatabix 0,5 M mwm 1,0 M B Goib-
IIYE0 CTOPOHY.

Ipu paspaGorke mnpoekTa raGHOHHON CTEHHI B MOACHHTEILHOH
3aMHcKe XOJDKHBI OBITH MPeACTABICHBI CXEMEI pa3MEICHAS raOHOHHBIX CTeH

61



Ha o0BeKTe, IPUHATHIE KOHCIPYKTHBHbIE PEllcHMA ¢ o6beMaMu pabot u co
cnemdukamueii MaTepHaoB.

4.4, TlpoexTpoBaHME CTEH CHCTeMbI TeppaMem
4.4.1. OnpeacnicHHe OCHOBHBIX Pa3MEPOB CTEHBI (BHICOTHI H INHPH-

HBI)
Crensl cicremsl Teppamem (CT) Z0oiDKHBI IPOSKTHPOBATHCA C Yd€-
TOM BO3MOXHBIX CXE€M HX pa3pymicHud, IMPHBEACHHBIX Ha puc.4.17.

BO3MOXHBIE CXEMbI PA3PYIIIEHUA
CUCTEMbI TEPPAMELL

—_—

—

r bi}
g g
a - CIBHT
6 - ompoxHEBaHNC
B - HAPYIICHHE HeCyImel cIoCOGHOCTA OCHOBaHUS
T - HApYHICHHE MCCTHOH YCTOMYHBOCTH COOPYKEHHS
I - HapymieHue obmielt ycToHIHBOCTH COOpYXKEeHUS

10 KPYTIONMIHHAPHICCKOM IOBEPXHOCTH CMEIICHHS
1 - HOBEpXHOCTH CMEIMEHNS

Puc. 4.17

IlepBoHA9aNHLHO MPOM3BOIATC BHIGOp THMa, GOPMBI H KOHCTPYK-
i CT, npuBa3ka K MECTHBIM YCIOBHSM, Ha3HaUCHHE OCHOBHBIX Pa3MepoB

COOpY)KCHMS M MX YBA3Ka ¢ KOHCTpYKUMel ychmimBacMOH 4YacT.
BricoTa coopyxkenus cucreMbl TeppaMem TomkHa obecneumBaTH

YCTOHMMBOCTD BepXHeit 9aCTH HACHIIH.
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IllnprHa 1 dopMa coopykeHHMS CHCTeMbl TeppaMeml YCTaHABIH-
BRETCA U3 YCIOBUA 0OCECIedeHHS YCTOWYHMBOCTH COOPYRCHHAS MPOTHB CIBHT'S
H ONpOKHIBIBAHHA, JOMOIHHTEILHO MPOBEPAETCA PACICTAMH IO OIICHKE He-
cymeif clmocoGHOCTH OCHOBAHHA (B TOM HHCIC IO KPYIIOIAIMHIpHICcK O
MOBEPXHOCTH CMCHICHMS) U 110 OLCHKEe BHYIpeHHeil ycrofimBocn CT.

Pacder ciieIyeT Ha9MHATL C OIpeEAecHHS OMOM3HCBOTO AABICHAL
TPyHTa HachH E, H aKTHBHOIO JaBJICHHA I'PYHTa 3achmKH E, mo ¢opMy-
1aM (4.6,4.8), neiicTByIomuUX MO KOHTAKTY HAaChIIH H apMOIPYHTOBOH CTe-
Hel (cucrempl TeppaMenr) W CpaBHEHHS HX MEXAy cobolf nis BeiGopa
Haubonsmero.

Crena cucrembl TeppaMem pacCIMTHIBACTCE HA BOCIPHITHS HAaH-
Gomemero paenenus (axmaeHoro E, wm onoisHeBoro E,) (puc.4.18).

PaccMaTpBactTcd BHEMIHAA H BHYTPEHHAS YCTONYHBOCTL COOpYAKe-
HuA cHcTeMbl Teppamenn.

BrHemHAs ycTOHYMBOCTL CTEHBI CHCTCMBI TeppaMem OlICHHABACTCH
Ha C/IBUI, OMPOKHJBIBAHNC M MOTEpIo Hecymel crocoGHOCTH OCHOBAHHA.

BuyTpenHsd ycTONYHMBOCTL COOpPYXCHHS cHCTeMBI Teppamem npo-
BepSeTCc pacicTOM Ha NPOYHOCTL M SHKCPHYIO CIIOCOGHOCTL CETOK.

YeroIMBOCTL CTEHBI CHCTEMBI TeppaMemn mpoTHB CABHra 1O INO-
BEPXHOCTH OCHOBaHMA obeccreunBacTCa NMpH BLNIOIHCHAH yciaosHs (4.11).
Pacuer ycTOMMHBOCTH CTeHbl NPOTHB CABHIa BhIIONHSCTCE MO opMyIaN
(4.12-4.15) (cM. puc.4.18).

YCTOHIHBOCTE CTCHBI CHCTEMBI TeppaMeml NPOTHB  ONPOKHABI-
panna (cM.puc.4.18) obecneampacrcs NpH  BhMONHCHHM yciaosHa (4.11).
Pacuer ycToHMHMBOCTH CTCHbI Ha ONPOKHILIBAHHC BRHIOMHACTCS C MCIIOND-
3oBarMeM topMyT (4.12,4.13,4.16-4.18) 1 BeIpaxenmit

Go=2(G, + G,) . 449

n
i=1

rae G, - Beci-To clos IpyHTa 3achimike, KH/M.

Z Ggl xi + Z GJi xx
xO = = n = y (4.50)
(6, +G.)
i=1
Gi=w,7 , @.51)

rae @, - TIOMAaab {-ro cIof IPYHTa 3aCHUIKH, M2
¥ - VIACIbHBIM Bec IpyHTa 3achmukd, KH/M3.
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PACUETHAS CXEMA CHJIOBbIX BO3JEVCTBUI HA CUCTEMY TEPPAMEI

[IpH ygere JaBiICHHA:
a) E =E,. 6) E =Ea

YcnoBHble 0603HaYeHuS:

- pe3yibTHpYIOIIAs CHiia
- Bec cucreMst Teppamein

. - BeC rabMoHOB

- BEC TPYHTa 3aChINKH

- ONOJI3HEBOC JIaBJIEHHC I'PYHTA HACBINH

- AKTHBHOC JIaBJICHHE IPYHTA

Puc. 4.18

.-4-——-xl -——.‘| € _
= — /
i / = /
S Ve = N H.
—E=E,
H: g G 216,16, =7 *E=F
vl §& = €1| ‘ ’ | am— / . _E ——“'f
_‘i ::_wta ’ H, H,,
Ly oy chit B
i Z\ ¢
JNEERERERERERN I \E g 2E/H,
3g ﬂ/ 28 n/HZ 3
e
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4.4.2. TlpoBepka Hecymelf cmocoGHOCTH OCHOBSHHS

YcroifunsocTh ocHOBaHMA cucreMbl Teppamem mo Hecymeif crro-
cobHocTH obecricauBacTCd MPH BHIIONHCHHM YcaoBus (4.23).

Pacuer o, BemommHsercs no ¢opmyre Meliepxoda, npeimonaras
pacnpeiereHHe HanpskeHidi Ha d¢dexkTHBHOC OCHOBaHME IMOCTOSHHEIN Ha
npoTskeHHH (B - 2 ¢) (prc.4.18)
= N (4.52)

(B- 2¢) ‘
B Myo - Mon

= - - == 4.53
e 5 N 4.53)

v

rae N - HopMalbHOE JaBlAeHHe OT IPYHTA 3achIIKH cacTeMBl Teppa-
Mem Ha ocHoBanue, KH/M; N =G, .

Ecm BemyriHa OSKCHEHTPHUCHTETa e OTpHIIaTCIbHA, To d(dex-
TIBHOE OCHOBaHHE O)JeT HIMpe peaibHOro.

JomnyckaeMoe JaBleHHE MO NOXOMBOH CTEHBI CHCTeMbI Teppa-
Meln paccaiThIBacTca o dopmynam (4.24-4.36).

YeToliMBOCT,  OCHOBAHMA CTEHBI CHCTEMBbI TeppaMeml IPOTHB
CIBHI'a MO KPYIIOIHMIMHAPUIECKOM IMOBEPXHOCTH cMemenus (cM. puc.4.17 1)
OIICHHBAETCA pacycToM YycroifumBoctH k mo dopmyne (4.2).

VeroitaHBOoCTL OCHOBAHIA ofecrnieanBacTCs MpH COOMIOZEHUH YCIIO-
Bug (4.11).

4.4.3. TIpoBepka BHYTpeHHell YCTOHIHMBOCTH CTCHBI

Onenka BHYTpcHHell yCTONYMBOCTH CTeHBI CHCTeMBI Teppamern
MPOH3BOMTCA 19 0OO0CHOBAHHSA NMPUHATHIX PA3NMCPOB 8PMMpPOBaHMA (IH-
HBI CETOK M mara apMupoBanng). OHa BKIIOYacT B ccOf ONMpeNcICHHE KO-
s¢pprimicHTa 3anaca k, (pacdeT Ha MPOYHOCTL CCTKH) M KoadumuenTa 3a-
naca Ha BbUICPrHBaHHE CCTKH K, (pacueT Ha aHKCPHYIO CIIOCOGHOCTDL CCTKH)
MoJA JciicTBHEM aKTHBHOI'O JaBJICHHA TPYHTa 3achIKH, AcHicTByIomero Ha
TBUILHYIO CTOPOHY I'aOHOHOB.

[MpemsaputenbHo Bech 00K CTeHbI CHCTENB! TeppaMen pasje-
NSETCA Ha JBe YaCTH: aKTHUBHYIO, I1¢ KacaTeIbHBIC HATIPSKCHHS ACHCTBYIOT
B HaMpaB.ICHHH JIHMIIEBOH IDaHM COOPYXCHHA H PEaKTHBHYIO, IJE Kaca-
TeIbHbIC HANPAKEHNA XeHiCTBYIOT B HAaNpPaBJICHHH ThLUIbLHOH CTOPOHBI GX0-
ka. ['paHima MeXXy STHMH JBYMS 30HAMH MPOXONAT 9epe3 MeCTa MAaKCH-
MAa.IbHBIX Harrpmxcmn‘i.

MMonoxenue 3Toit IMHMUA JI9 BEPTHKAILHOI THIICBOM I'DaHH CTCHBI
cHcTeMbl TeppaMemm MOXET OBITH IPEACTABICHO Y€pe3 pacCTOSHHE MEXIY
TBUILHOH CTOpOHOIf rabHMoHa M rpaHMileli JBYX 30H Ha BCPIIHMHE CTCHBI
X, (cM. puc. 4.18)

x. = H,tg(45-9/2) , (4.54)
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rae H,; - ycroBHas BBICOTA CTCHBI CHCTEMBbI Teppamerm, M ;
@ - Yrol BHYTPCHHEro TPCHHR TIPYHTa 3achIIKH, IPaj.
Lns xaxmoit i-off cexupm cTeHsl cHCTeMbl Teppamenn omperne-
JIMeTcs AJIMHA 3aJCTKH (B peaKTHBHOI 30He) L ,; , M 110 dopMyiae

L;=(B-bg)-(H,-h)tg(45-9/2) , (4.55)
rae h; - roybuHa pasMerneHus i-off apMHPYIONICH CETKH, M.
Jns  xaXmEoro cxos apMHpYIOINCH CEeTKH OnpelensicTcs BEMIdH-
H3 BCPTHKaIbHOrO JaBlIeHHA O, KIla (puc.4.19)

g = 7"( ’ (456)

H PacCIHTHIBAIOTCA PACTATHBAIOMIHE YCHIIHA, ACHCTBYIONIHE HA APMHPYIO-
IIHE 3JIEMEHThI CETKH B KaXJIOM i-OM CIIO€

T, =k, 4H oy 4.57)
rae AH - paccTodHMe MEXAY SPMHPYIOIMMH CCTKaMH, M.

PACYETHASI CXEMA K OLIEHKE BHYTPEHHEN
YCTOMYUBOCTU CUCTEMbBI TEPPAMELII

Hy

hy

t TTiTFy i - ypoBeHs
- Lﬂ \ va
. l | L
ST S
Puc. 4.19
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Koa¢duimenT 3anaca Ha pa3peiB k, CETKH ONpEACTACTCE KAK

5

rae |R,| - Aomyckaemas TPOYHOCTL ceTkW Ha paspeiB, KH/M

k

rae R, - mpexen mpounoctd cetkH, KH/M (cM. Ta61.4.4);

k, - ko3¢pHIMEHT 3amaca WIK CeTKH ¢ nokpuiTeeM u3 [1BX,
, = 1.24,

KosddumenT 3anmaca Ha BhAcpruBaHMe k, CCTKH M3 IPYHTa 38-
CHINKH

k

: , (4.58)

IRpl = (4.59)

k, = I-I—I (4.60)
(] T ’
rac| T |- mpenembHOE aHKEpHOE ycHIHe cexkd, KH/M
|T| =c,ouLy . (4.61)

rae ¢, - kKo3hdHImeAT BHIICPIUBAHAL CETKH H3 IPYHTS, VI CeT-
KM H3 CTalbHOM NMpOBOIOKH ABOIHOro Kpywesms c, = 0.91.

Ha KaxxoM ropH3oHTe YKIaJKH CeTOK ko3dpdemmucHTsI 3anaca Ha
paspeiB k, H BBUICPTHBAHMA K, JO/DKHEI NPEBHINATH JOMYCTHMBIH
k| = 1.50

k2 |k]. (462
k2 |kl (4.63)

4.4.4, OmicanMe NMPHHATON KOHCTPYKIMH CTCHBI

ApMorpyHToBas creHa Teppamem npexacrasiger cobof rpaBuTa-
IHMOHHYIO Tr'aGHOHHYIO CTeHy, OGpaTHasg 38ChIKa KOTOPOH JONOTHHTCIH-
HO apMHpYeTCd METALTMICCKHMH CCTKAMH CBS38HHBIMH C rabGHoOmaMuE (CM.
puc.3.7). CTeHa MOXET BO3BOZHTBCA Kak C Moiesoff CTOPOHBI, TRK M He-
NMOCPEACTBCHHO HA HACHHIH.

Pa3Mephl CTCHBI  ONPEACIAIOTCS U3 YCIOBHE ofecneacHAs oOmelt 1
MECTHOM YCTONYHBOCTH YCHIMBAEMOM HACHIIH H caMolt cTennl. [lng focTH-
KEHMS 3THMX DNelcif BepXHAA OTKOCHAS 9aCTh HACHIIM, KAK IPaBHIO, YNO-
naxwuBaerca xo 1:1,75...1: 2. lllnpuna 6epmbi (cTeHBI) HoDkHa OhITL HE
Menee 3,0 M.

KoH1icBbIle 9acTH CTeH NMPHCHINAIOTCE ¢ 0OCHX CTOPOH JAPCHHPYIO-
MM IT'PYHTOM KOHTPGAHKETOB, NMPHMBIKAIONMMM K 3THM MCCTaM.

BBICOTHI CTEH IO JUIMHE HA3HAYAlOTCAd KOHCIPYKTHBHO, HCXOMS H3
MOTYYEHHBIX PACYCTAMH IPOCKTHBIX OTMETOK M YCIHOBHH pa3sMCINCHHAIL
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CTeH Ha MECTHOCTH. B KaXIXOM CeYCHMH BBICOTa CTCHBI ONpPENCIHICTCA
K8K pa3HHIA MEXKIYy OTMCTKaMH MCCTHOCTH H OTMETKaMH BCpXa CTCHBI.

Ha BceM mpoTSkeHMHM Y9aCTKa YCHICHHS CTEHa, MOXKET COCTOATH
H3 HeCKOIBKHX PANoB (0T omHOro H Oonee) KOHCTPYKUMiA cHcreMbl Teppa-
MCIN, YCTAHOBIICHHBIX II0 BEPTHKAIH C Pa’IWIHBIM IHaroM (Kak IpaBHIO
0,5..1,0 M) 1 mMeTH nepeMeHHyro BhicoTy 0T 1,0 M 1 6onee. IIpH aToM
BBICOT8 CTEHbl OKPYITMIOTCH B GONBINYIO CTOPOHY (KpaTHO BhICOTE rabuo-
Ha).

JU19 BO3BEACHHS CTEHBI CIICXYET UCIIOMb30BATh THITOBBIC KOHCTPYK-
IIMM KOpoOYaThIX rabHOHOB CO CTAHAAPTHBIMM JHadparMaMu wm Ge3
OHBIX, BRITOTHCHHBIX 3BCHLAMH HIECTHIPaHHON (POpMBI M3 OLIMHKOBaHHOMN
NPOBOJIOKH H MPUKPEIUICHHBIX K HUM 3JeMeHTaM apMupoBaHHa (TeppaMemn)
B BHJIC HMCIOIIMX aHAJNCIMYHBIC Pa3MEPhI MPOBOIOYHBIX OLIMHKOBAHHLIX Ce-
TOK pa3mMYHOM INMpHHBI H IMHBI, IPHBEACHHBIX B CIIeLMGHKAIAX
(ITpwioxenns 1-3).

ITpu ycTpolicTee CTeHDI, €€ IHIICBOI IPaHH PEKOMEHAyeTcA NpHIa-
BaTb CTYNCHYATYIO GopMy IyTeM CMeIIeHHA raGHOHOB IPYT OTHOCHTENID-
Ho apyroro Ha 0,10...0,20 M.

J14 3amoIHeHAs Ta6HOHOB PEKOMEHIYETC MCIIOL30BaTh Kapbep-
HbIi KaMeHb pasMepoM B 1,5...2,0 pa3a mpeBsomarommii pasMep 3BeHa ceT-
KH, 8 B KQYeCTBC 3aCRHIKH - JPCHHPYIOMMA [PYHT-TICCOK KPYIHLIE HIM
CPEARE3CPHUCTDIA.

Jlng npexoTBpamicHNd BHIMBIBAHHA I1€CKa C THUILHOH CTOPOHLI ra-
6HOHOB ycTpaMBaeTcd oOpaTHBII (GWILTP H3 HETKAaHOrO MaTepHana (reo-
TexcTwid). C 3Tolf HEMbIO YKIaAbIBAIOTCS Pa3pe3aHHbBIE Ha KYCKHM MOIOT-
HHIA TCOTEeKCTHIA pa3sMepoM He MeHee 2,0x0,7 M u 2,0x1,2 M coorBeT-
CTBCHHO IS ra6HoHoB BrIcoTOM 0,5M 1 1,0 M.

Ipu ycrpolicTBe CTCHBI BBHIIOMHSIOTCA IUIAHUPOBOYHBIE PaboOTHI:

- IO NOATOTOBKE OCHOBAHMA JIA PAa3MCHICHMA KOHCTPYKIWEL cH-
crembl  TeppaMem IyTeM NOAPE3KH IPYHTa HACHHIM WIH MCOCHOYHOI MOI-
CHINIKHM CIIOEM TpeGyeMoit TONMMHEI;

-0 YCTS8HOBKC KOHCTPYKIMH H 3aIIOIHCHHIO FaOHOHOB KaMHEM;

- MO YKA8AKEC TICcOTEKCTHIA ¢ oOpaTHOM CTOpOHBI raGMOHOB M
YKJIaAKe APCHAPYIOIMCTO IPYHTa 3aChIIKH C €€ MOCHOMHBIM YILIOTHECHHCM.

OcrambHbic paGoThl MO YCHWICHMIO BepXHelf 9acTd HacHM Mpo-
H3BOJATCH TPAAMIMOHHBIM CIIOCOOOM.
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5. METOAUKA ITPOEKTUPOBAHMA U PACYETA
FABUOHHBIX CTPYKTYP JJS 3AIIUTLI OT
PA3MBIBA OTKOCOB HACBIIIEY, BEPET'OB,
MOCTOBBIX OITOP 1 KOHYCOB MOCTOB

5.1. Bb1Oop 1raGHOHHBIX CTPYKTYP If 3a0IHIbl OTKOCOB HAChIICH H
GeperoykpernieHus

B 3aBHCHMOCTH OT MECTHBIX yCIOBMii BhIGHpacTcs OIMH H3 THIIOB
3a0IMTEI OTKOCOB Hachicit i Ocperos /2/:

- MAcCCHBHbIC I'aGHOHHBIC CTEHBL;

- 06IMITOBKH U3 TOHKHMX r'aOHOHOB ¥ MaTpacoB PeHo;

- KOMOHHHPOBAHHBIC COOPYXKCHHS H3 MacCCHBHBIX FaGHOHOB M TOH-
KX MaTpacoB;

- COOPYXCHHS I ONCPATHBHOIO BOCCTAHOBIICHHA 3¢MISHOIO HO-
JOTHA, MOABEPKCHHOI'O Pa3MbIBY (COOPYXCHHS CPOYHOIO BMCHIATELCTBA).

ITpn Henomb30BaHUM MACCHBHBIX FaGHONHBIX CTEH BO3MOXHO NpH-
MCHATh B Ka9eCTBE OCHOBAHHA [IyOokue GyHIAMCHTEHI, KAMCHHYIO Habpoc-
Ky HIH HaGpocKy H3 IHIMHAPHYECKIX rabuoHos (pHc.5.1, 5.2).

B stoM ciydae 3ariTyOneHHbic (byHAaMEHTHI HEOOXONHMMBI, ITOGMI
CTPYKTYpa He OBIa TOAMBITA HPH PO3UH JHA.

Imybuna ¢ynpaMeHTa MAacCHBHBIX rabGHOHHBIX cTeH AH ompene-
JIA€TCA MAKCUMAaIbLHOI ITyOHHO# AMBI MECTHOTO Pa3sMbIBa Az : AH > Az.

Ipu o6:mIioBKe OTKOCA WM Gepera TOHKMMH rabHOHAMH H MaTpa-
caMH PeHO MOryT HCIIOAB30BATHCA CXCMBI, MPHBCACHHLIC Ha pHc.5.3. B atoM
cIydae NIHHA BBUTYCKa L KperreHHs XODKHA ObITh Golbmie HIE paBHa
(1,5 +2,0) Az; B cBI3H ¢ rTHOKOCTBIO KPCILICHAS IPH 06pa3oBaHMH AMBI pa3-
MbIB8 TOHKHH rabHoH m3rubasch, OIyCKaeTcd B CaMy AMY Pa3MbiBa, UeM
(UKCHpYET e¢ K NPENITCTBYCT Pa3pyHICHHIO OCHOBHOIO MaccHBa COOpYIKe-
HHA.

Taxue CTPYKTYpHI NPHMEHAIOTCH TOrAA, KOIJia HeT HeoOXomIMOCTH
TOIEPHHBAFOINEr0 (YKPEMHTEALHOI0) COOPYXKEHHS, HO BCE PaBHO cCTb
OMACHOCTh JPO3MU.

INMpuMepr! KOMOHHMPOBAHHBIX COOPYXKEHHMI W3 MAaCCHBHBIX rabuo-
HOB H TOHKHX MaTPacoB IPHBEJICHEI Ha PHC. 5.4.

B caydasx, xorza Heo6XomuMo YCTPOICTBO BOAOHETIPOHMIIacMOH
OOIMIIOBKH, CHeAyeT MPEXYCMOTPETH YKAAAKY MOX ra6HOHb] BOXOHCMPOHH-
nacMoii MemOpanel 3 TIBX mm 6eTOHMTa, MM NMPONUTKY rabHOHOB Nec-
JaHO-OUTYMHOH MacTiKO# (puc. 5.5).

TlpH onepaTHBHOM BOCCTAHOBIICHHMH Pa3MBITOI0 OTKOca HIH OGepera
MOXET OBbITh PCKOMCHIOBAHO peIlieHMe, IpelcTaBIcHHOE Ha pHc. 5.6. Hc-
HOIb30BaHME KOpoGUaThix raGHOHOB yI0OHO B IIIyGOKHX Boxax (IpocroTa
HM3rOTOBJICHHA).

B oTaeabHbIX cydasx IId YKpervleHns GeperoB WIH IIOXTOILISCMBIX
OTKOCOB MOI'yT NPHMEHATHLCS I'aOHOHHEIE CTPYKTYPHI B BHJE crcteMsl Tep-
paMemn (puc. 5.7).
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SAIUNTHOE COCPYXEHHE C I'TYBOKUM
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SALIUTHOE TABMOHHOE COOPYXEHUE, CO3ZAHHOE
HA OCHOBAHHMH M3 KAMEHHOU HABPOCKH

2.00
EANAY; 5 Koucrpyking 03 rabuonos
N MakcHManbHB YpoBeHb BOMEI
AN —
O6patnas X -
3achinKa ~/,/\ Mexenssill ypoBeHb
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COOPYXXEHME, ITOCTPOEHHOE HA OCHOBAHHH
W3 HUIHMHAPUYECKHUX 'ABMOHOB

Ko, 26HOHOB
MaxkcHMaJIbHEIH ypOBeHb BOMIb!

O6partHas
3achInKa
MexeHHbIH YPOBEHb

ra6HOHOB

Puc. 5.2
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OBJIMLIOBKA MATPACAMH PEHO

O6mtoBka MatTpacamu Peno

MaxcuManbHbLH YPOBEHE BOJIbI

MPeXyCMOTPEHHAR IPO3H

CXEMA KPEIUIEHHS C NMEPEMEHHO¥M TOJIILUHOW

O6mroBKa MaTpacaMu PeHo
~ MakcnManbHBI ypoBEeHD BOIbI

77} —_—

MakcuMaibHas npeXycMOTPEHHAA 3p03ud | 1 5 1.5-2AZ

Puc. 5.3

[pu ycrpoiicTBe rabHOHMBIX YKpEIUICHHMI HE0OX0uMO 0643aTelDb-
HOC 3aKpenUICHHE HX KOHIICBHIX Y1aCTKOB.

5.2. Bp16op raGHOHHBIX CTPYKTYP VI 338IATEI MOCTOBBIX ONop H
KOHYCOB MOCTOB
MocToBble ONOpHI, Pa3MEIICHHbIC B pycle, HAXOAATCA MOJX NOCTONH-
HbIM Jciic(BHEM MOTOKA U, KaK DPaBHIIO, NPH OTCYICTBHH HaICKHOMH 321 -
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SAUIMTHOE COOPY>XEHHUE M3 TABMOHOB U MATPACOB
PEHO C MACCHIBHBIM OCHOBAHHWEM
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BOZOHEITPOHHULIAEMBIE OBJIMLIOBKHM U3 MATPACOB

MaTtpac Pexo
TommmHoun 0.15-0.

MaTpac PeHo Tommmmo# 0,15-0,25 M cBapeHHBIH B ropa4yio ¢ MacTHKOHN H3
nec4aHo-GHTYMHOM cMecH

Puc. 5.5

Tol HX (yHIaMEHT orojiseTcd M HAPYMIAeTCs YCTOMYMBOCTL CAMOIO MOCTO-
BOIO COOPYXKCHMA.

3ammTa GeperoBsIX YCTOEB MOCTOB MPOBOJMTCA OT Pa3MbIBAIONIEro
AclicTeng pexH (puc. 5.1).

3ammpTa IPYHTOBBIX OTKOCOB GEpPCroBBIX YCTOCB MOCTa (KOHYCOB
MOCTOB) HCOGXOMMMa OT IMBHEBOI 3PO3HH H BO3MOXKHOIO CMEIICHHS TPYyH-
Ta B CBIM C KPYTHIM 3aJI0XKCHHEM OTKOCOB.

Bce 3TH 3amMTHI OCYIMECTBIMIOTCA rabHoHaMu B MaTpacaMu Pero B
HX KOMOMHAIMH HIHM B OTACILHBIX cIydadx MaTpacaMH Pemo. ITpmMepnr
Pa3IHBIX KOHCTPYKTMBHBIX pemcHuit MpHBEACHE! Ha puc.5.8-5.11.

CocraBs rabHOHHOMN CTPYKTYpHI ONPEJEIICTCS MCCTHEIMH YCIIOBHAMM
pasMepaMH COOPYXKeHHIt HA MOCTOBOM INEPEXOJe, PACICTHLIMM CKOPOCTAMH
TedeHNd, PacIcTHON rIyOHHOI 3aTOIUICHA B PacYCTHON BLICOTOH BOJIHBI).
Pa3Mephl CTPYKTYpH (Tpe6yeMad TommmHa raGHoHa HIH MaTpaca) Haxo-
Xarcs  pacderoM. Ilnmomams ¥ KOHGHUTYPaIMA 3alIHT ONpPEACTICTCS pa3Me-
PaMH COOPYXCHHA H NOTPEOHOCTAMH B 33IMUTE OT Pa3MbIBa.
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COOPYXEHHWE CPOYHOI'O BMEHIATENLCTBA

O6imoska Marpacamu Peno
O6:muioBka MarpacaMu PeHO /' Bbinosichiias b nprcy1CTBHH BObI
BLINOJHCHHAA BCYXYIO
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UCIIOJIb30OBAHUE CUCTEMBI TEPPAMELI B
BEPETOYKPEITUTEJIBHBIX COOPYXEHHSIX

Vax> 1.2 M/c

MakcHMabHBli YPOBEHb BOMIbI
——ee.

0.15-0.30

1|
(1.5 +2)AZ B=0.8+1.0H

Viax< 1 + 1.2 /¢

MaxcuMadbHblil ypoBeHb BOIbI
e,

(1.5+2)AZ B=08+1.0H

1 - MaTpackl Peno
2 - reOTEKCTHID
3 - 3TEMEHT apMHpPOBaHHS

Puc. 5.7
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YKPEINIEHWE BEPETOBBIX MOCTOBBIX YCTOEB
F'ABMOHAMU U MATPACAMU PEHO

! poexums Marpacer PeHo Ceerme A-A

s/

8.00

Ilnan 3 o e

TabuoHs! 1 MaTpack! PeHo,
YIIOXKEHHBIC C YIETOM 0dep-
TaHHH MECTHOCTH

Puc. 5.8
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YKPENJIEHUE BEPEI'OBOI'O YCTOA
MATPACAMHU PEHO
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JETAJIb COEITUHEHWA T'ABUOHOB/ MATPACOB
PEHO C BETOHHBIM OCHOBAHUEM
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5.3. Meromika NpoeKTHpOBaHHS I'aGHOHHBIX CTPYKTYP Aas
3aI0HTHI OT pa3MbIBOB
5.3.1 OnpeneiteHiie HCXOOHBIX XAHHBIX I MPOCKTHPOBAHHS
OCHOBHBIMM HCXONHBIMH JaHHBLIMH IS TIPOCKTHPOBAHWA BCCX BH-
OB 3aHIMT OT Pa3MBIBOB SBJIAIOTCH:

- pacueTHas CKOpOCTb TeICHHA Vo (M/C);

- [Iy6GHHa MOCTOSHHOIO WM BPEMEHHOI0 MOATOILICHHS dy (M);

- pacueTHAas BbICOTA BOJHBI /1 ;.

- B OTHENBHBIX CIydadx JICAOBaA HAIPy3Ka (FOPH3OHTAaIbLHAZ CO-
CTaB/AIOINAsA CHIA OT Bo3IeicTBHA JIenoBoro nona F,, MH n BeprikamHas
cocTaBIIOmas Toii e cuwibl F,, MH, aeHicTRyromme Ha COOpYXCHHE OT-
KOCHOr 0 Ipo¢iIIA).

Bemrausb! V ¢ IpUHUMAOTCA 10 JaHHBIM HETIOCPCICTBCHHBIX H3Me-
peHHii [HIPOMETEONOCTOB WK PacieTOM B COOTBETCTRHH C /7, 8/.

3HaueHns d; MIPH NOCTOSHHOM 3aTOILICHAH GepyTCH TAKKe H3 HETIO-
CPEICTBEHHBIX IIPOMEPOB THAPOMETEONOCTOB. IIpH BpeMEHHOM 3aTOILICHHH
(B mofiMax Ha MOCTOBBIX NIEPEXONAX) H HPOCKTHPOBAHHH YKPEIUICHHHA B CO-
orBercBHM ¢ CTH 11-01-95 /3/ pacxompl naBoaka H COOTBETCTBYIODIME HM
YPOBHH BOJIHI d; Ha IHKE TIABOJKOB ONPEACIAIOTCA N0 NAHHLIM HaGoxermii
TMIPOMCTCONOCTOB ¢ PacdeTHOM obecreucHHOCTRIO 1% M CKOPOCTHEIX,
ocoborpy3oHanpskeHHbIX aHu i muawif I-111 kaTeropmit 1 2% s mHHAR
IV xareropmii M MOABE3THBIX Iy TEH.

Pacgersag BricOTa BOMHBI Fp OINMPCACHSCTCS B COOTBCICTBHH C
CHHuIT 2.06.04-82 /4/ ¢ Taxoif e pacueTHO’ oGecriedearocTHIO %0, KOTOPas
yKa3aHa Beime. [IpH 3TOM, €ClIM HMEIOTCS KORKPCTHBIC AaHHbIE 0 mudide-
peHiMaILHBIX [IyOHHAX MOTOKa IO UIMHEC BETPOBOrO PasroHa, TO Am
oNnpeeiseTcs N0 METOUKE, MpHBEACHHOH B /8/, B TOM WHICIIC IPHIOKCHHAN
12.3. Eci e TaKHX JaHHBIX HET, TO HCXOAST M3 cpeHeii ry6HHbI MOTOKA

d; 1 onpenensioT hy H cpemmoro ymHy BomEbl 4 o CHulT 2.06.04-82 /4/.

BemmumHy A Heo6XoMMMO 3HATH HPH MPOCKTHPOBAHHM HEKOTOPHIX BHAOB
YKPCIUICHHIA.

TTapaMetpst A%, A B cpempmit nepEO BOTHEL 1 B COOTBETCTBHH C
/4/ onpexenAmOTCH CACAYIOIHM 0Opa3oM.

3Havennd hyx Haxoxgrca MO0 KaK IIE rixy6oKoBOTHON 30HBI 3a-
TOIJICHHA BOJH3H COOPYKEHHS, MH60 Kak VI MEIKIBIAHON B 3aBHCHMOCTH
OT COOTHONICHHA d; M NMONOBHHEI CpeHei UIMHEI BONHBLI B rIy6oxosoxmol

3ome 412 mpud, > A,;/2 -30Ha riy6okoBoNHAS;
npu d; 2 2 412 - 30Ha MeIKOBOAHAS.
Bemrauna A 4 onpenemsercs Kak /4/

2,=gT* 2z, 6.1
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I g - YCKOPEHHE 3eMHOT0 IPUTIHKeHnd; g = 9,81 m/c%;
T - cpemamii iepro BOJHSL, C.
3uagerme ] HaxomITcs u3 Gespasmepuol Bemrmumst g7 / v, npu

M3BecTHOH Oe3pa3MepHOl Bemgmie gyd / v* o, onpenenennoii mo rpaduKy
puc.5.12 mpu m3secTHOlN GespasMepnoii semravme gl / vi.

B >mux Bemsammax v, - pacieTHas CKOpPOCTb BETpa, M/c; Ed - cpen-

HA4 BBICOTA BOHBI B ITy60oKoBOAHOM 30HE, M; L ~ A/IMHA BETPOBOI'0 pasroHa
BOJIH, M.

Bemrauay v, TIpH aKBaTOPHAX, HMCIOMHX BETPOBOH pasroH
L<100 xM momycKaeTcs ONpeIcIATs 110 JAaHHBIM HaTYPHBIX HaOMroXeHMiA Halx
MaKCHMATHbHBIMHA €XCTOHLIMH 3HaYeHHAMM CKopocTelt BeTpa 6e3 ydera HX
IPOIOAMTCILHOCTH.

Eciu akBaTopHs MMeeT IUIaBHYIO GeperoByIo UepTy, TO pacdeTHoe
3HaveHMe L MOXeT ObITh MPHMHATO IO J3HHBIM HENOCPEICTBEHHEIX H3MEpE-
HHMIi o mpeoGlafaromeMy HANpPaBICHUIO BEIPa WIM MOXET ObITh (mpH
Gomnmx rry6uHaxX 3aTOIUICHHS) MPUHATO MPHOMHKEHHO 1o opMyIe

L=k, L, G.2)
vd)
rae K, - koadduimieHT, npuANMacMbLii paBasiM S-101;
Y - x03pPHIIEHT KHHEMATHIESCKOM BA3KOCTH BO3/yXa, paB-

HbI 1-10-5 M2/c.
Taxuu o6pa3oM Ik IIy6oKoBoaHOM 30HbI PHU ILIaBHO#M Geperosoii

_ 2
Yepre AaKBATOPHH ITONYIAIOTCH IAPaMETpHl Ay = a g COOTBETCTBYIO-
g

- = _V
mpii BemranHe A, cpexpmii nepuon Bomst [ = -2 (au f - Bemudmm,

L
noxyJaeMbIc M3 rpaduka puc.S.12 mpH H3BecTHBIX BeIMIMHAX L 1 Lg;— .

Ve

L
Tlpu coxmol kondurypamuu 6eperopoit uepTsl (MpH Lﬁz 2, rIe
'min

Lyay B Ly, - COOTBETCTBCHHO HaMOCONbIMA ¥ HaMMCHBINMI JIy9H, IPOBeE-
JECHHBbIC B3 PACYCTHON TOYKM 3aMMIACMOro COOPYKEHHA B CEKTOpe £45° oT
NPEeHMYMECTBEHHOr'0 HAIPABIICHHS BETPa 0 NMEPECCICHHS C MOABETPEHHBIM
GeperoM) CpefiHAs BHICOTAa BONHBI B IIy6oKoBoMHON 30He /1, ompenensercs
no dopmye
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I“padmx Ui ornpejlciiciig 3JICMEHTOR BETPOBLIX BOJIH B

I‘le6OKOBOIIH bIX 30Hax

1. 2
gT/Vmghd/vw
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By= 0125k +21(h} +h%)+13(h} + h3)+3,5(h2 + B2), (53)
rae 71‘,,, M (opa n=1; 12; +3; +4) - cpexHMe BBICOTHI BOIH, KOTOPbIC
JXODKHBI MPHHHMATHCA o rpaduKy prc.5.12 mo pacaeTHOM cKopocTH BETpa
Vv, B Impoexumax iydeli L,, M, Ha HampaBlIcHHE rIaBHOro ayda Li, copma-
JXAIOMIEro C MPCHMYNICCTBCHHBIM HATPABIICHHEM BETpa.

= v
Tipu sToM cpemumii mepmoxn Bonu [ maxomwres kak | = a@—2,
g

h
Ie ot COOTBETCTBYCT BEIHIHHE ﬂz—g—zi, onpezenseMoti u3 rpaduka
v

puc.5.12. 3nagenne 2 4 Haxomarcd o (5.1).

A
B ToM H ZpyroM ciydae, eciM 30Ha ray6oxosonas (d 5 >7"-), TO

pacdcTHag BHICOTa BOMHBI 6yaer
hy=h; K, G4

e K; - xoadduInIeHT OpHBEICHHA BBICOTHI BOJHBI K BBICOTE %%
obecniedeHHoOCTH (ompeneigercd mo rpaduky puc.5.13 B 3aBMcHMOCTH OT

L
Ge3pa3MepHOl BeIIYHHBI g_2 pH i=1%).
v

[~

I'paduar 3HagcHmdi KoapdumeHTa K;
K =‘.’i‘£°_
3,0
2,5
1%
{
2%
2 =
1,5 gLIv:
6, 2000 4000 6000 _ 8000 10000 12000
0 01 02 03 04 0,5 06 0,7 08 0,9 IOgd/v
Puc. 5.13
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Fpagux wm onpeneneama Koadpmmenra K,

K,

1,4

1,3

11

{
)
R

1,2 -

L1 N

1,0 ;

0,9

0,8 -
0,01 0,02 0,030,040,060,080,1 0,2 0304 7,

Puc. 5.14

A
Ecim xe d; < 7", TO 30H2 B MECTE PACIIONOXCHHS COOPYKCHHN

MEJIKOBOXHAs H B Hell pacueTHAs BhICOTa BONHEI Oyxer /4/

hw =K, K, K,K-h,, (5.5
rae K, - koapdHipeHT TpanchopMaliH, onpeaengerca mo rpadwmky
d

S

piic. 5.14 B 38BHCHMOCTH OT OTHOMICHHS =—;
d
K, - xoaiuumenT pedpakimm; B paccMaTpHBacMbIxX yeropHax K,=1;
K, - 06061meHHbL K03hdHUIMEHT IIOTEPD; onpeelgeTcs o Tabmme

d
5.1 B 3aBHCHMOCTH OT OTHOIICHHA =L H YKIIOHA JHAE,

d

/)
K; - npurmMacTea no puc. 5.13 upn i=1% B 3aBHCHMOCTH OT _gT
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Tabmma 5.1

3nagenna 0606menHoro KoxpdumenTa norepn

OmocurenbHas 3nageHna xoadpdummienta K,
rirybuHa NpH YKITOHAX JHA |
df
= 0,025 0,02 - 0,002
ld
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 1 6oree 1,00 1,00

5.3.2. Pacuet TpeOyeMoii TommuHb! (BHICOTHI) FabHOHa WM MaTpaca

Pexo

Ecym rabionHas cTpyxTypa UM 3alHTHI OT pa3MbiBa pa3MEImacTcs
B MECTaX, Ii¢ OTCYTCIBYIOT BCIPOBLIC BONHBI, HO MMCET MECTO CKOPOCTH Te-
Y¢HHA 0, TO TONIMHE raOHOHA HIM MaTpaca NMpHHIMaeTcd KOHCTPYKTHBHO
B COOTBETCTBHH C yKa3aHMSMH, IIPHBCICHHBIMH B II4B¢ TPCTheli.

ITpy HamWHYHY BETPOBRIX BOIM ¢ PacieTHOMN BHICOTOH BOJHEI /1y He-
ofiXxoMHMas TOMIMHA ! onpelenserca no ¢opMyram

NpH KpyTH3HE OTKOoca i Gepmbr 1 :m21:3,5

hy,

" 30-n)p,, Deigh

mpa l:m<1:3,5

t—.

hy,

M- n)p, ~)cigs*

CJie n - NOPUCTOCTL raGKona;
P - ILIOTHOCTH KAMHSA, T/M3;
6- yroll HAKIIOHA OTKOCa WM GEpPMBI, Tpax.
Topucrocts rabuona BrIGHpaeTcs B 3aBHCHMOCTH OT YAEILHOTO
Beca KaMHd4, KOTOPHE MpeamonaraeTcs MCNOMb30BATH IS CO3AAHHA I'a-
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GuoHHO# CIPYKTYPpHI, Ho rpaduky puc. 3.4 (cM. riaBy Tpetnio). [TnoTHOCTS
KaMHS

pn=Lx, 69
g
rIie ¥, - yACIbHbIA Bec KaMHd, KH/M3 (cM. Ta6i1.3.5);
£ - YCKOPEHHE CHITHI TAXKECTH, M/c2.
TTomyueHHas pacieToM BEIMYMHA ! OKPYIIACTCE B GOIBINYIO CTOPO-
Hy IO CTaHJapTHOI [uid raGuoHoB wiH MaTpacoB (cM. [Tprroxenme 1).

5.3.3 Pacuer TpeOyeMol Macchl # pa3’MEpa KaMHa
Tpebyemas Macca KaMHA M B 38BHCHMOCTH OT P&CYCTHOH BBICOTHI

BOJHBI /1% onpeegeTcd o JuarpaMMe puc. S.15.
CooTsercTBYROIMIA 3TOM Macce pa3Mep KanHs 6yaeT /5/

d, =1,2408;] 7% (5.9)
P

EciM BOMHEBI HET, 8 HMEET MECTO BIOILOCPEroBoe TeICHHE CO CKO-
POCTBIO Vo, TO TpeGyeMbiit pasMep KaMHA NMPAGIH3UTCILHO OMpPeACHICTCE IO
dopmyne

2
dy = 5'_v° , (5.10)
A’2g(&’—ﬁ)cos [

B

rae ¢ - noHMxaomuit Ko3dpuInIeHT, YIHTHIBaONMiA CBL3aHHOCTH
KaMHcii B rabuomne; & =0,5;

A - xoabdHmeHT, yIHTHIBaIOmME YCTONIHBOCTE KaMHA Ha OT-
xoce wim Gepere; A=1 Ha y9acTKax KPYTBIX [IOBOPOTOB pycel (OpH pamd-
ycax moBopoTta MeHee 300 M) H 4=1,15 BO Beex OCTANBLHBIX CITyIasx;

Ym» ¥ - COOTBETCTBEHHO yJCIbHBIC Beca KAMHA H BOJBI, KH/N3,

3aTeM MpoBepAcTCs XOCTATOYHOCTL KPYIMHOCTH KaMHA MO YCIOBHIO
€ro He BbIBAJIMBAHAA Ycpe3 saelKy CeTKH rabHOHAa WM MaTpaca:

dg2 (1,0..2,0) D, .11)
rae D - pacuersbiii pasmep A9cHkH, M.

ITo AaHHBIM, MPUBEICHHLIM B IIaBe TpeTheli m [Ipmiaoxennn 3,
cTaHaapTHeIe pa3mMeps! gaeek 0,06 x 0,08 u 0,08 x 0,10 M.
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JmarpaMmMa KpPyIHOCTH KaMHS B rabmoHax
B 3aBUCHUMOCTH OT BbBICOTHI BOJIH

4,0
3,5
3,0
g
25 N
2,0 // - 5
s
= i) >
3 /// /\0/ ;
31,5 - — —5 _| =
E - // ~
8 — /;/ |
E - // 7’,5 )
5 B e R — / /
g 10 - //
a1 /// _— -
09
08

0,7

PEWY PEVEY ITTT] T

<
-
[=,)

1,0 5 20 2530354 5 6 7 8 910
IMToka3zaTenb KpyTHU3HBE OTKOCA
Pnc. 5.15

5.3.4. TIpoBepka Ha JedopMammro rabHOHHON CTPYKTYpPHI
YcrapaBmuBaOTC AEHCTBYIONMME W KPUTHIECKHE BEMIMHBI Kaca-

TEIbHBIX HANPSKCHUIT:
JeHcTBYIOImHe
JXA THAa PeKH % = 1 drl, (5.12)
s oTkoca Wi Gepera 4, =0,75 %, dy i, (5.13)

THE }, - yACHbHBIA Bec Boapi, KH/M3;
i - YKJIOH JiHa; Jjis 0TKOca WiH Gepera nprHMMaceTcs | =tgf,
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KpHTHYECKHE
IUIA THA PeKH 7. = 0,1(3, -%)d%, (5.19)
[ 4
sl i)
sin” @

M1 oTkoca wm Gepera 7, =7, | 1

TIe %, - YICHbHbII Bec KaMusg, KH/M3;
dso = dy - pacdcTHBIM pa3Mep KaMHi, M;
@ - Yroll BHYTPEHHEr 0 TPCHHS KaMHA 3aChillkH, rpaj.; @ = 41°.
IIpn mpeBemmeHMH AeliCTBATENILHBIX KACATENLHBIX HANpKeHUHI
KPHTHYCCKHMX BEIMYMH HaunHaeTcs gedopMaimis rabHoHOB mol AclicTBHeM
nmoToka. B 3ToM ciryvae BbImoJHAETCa MpoBepka Ha aedopmainzo. [IpH xo-
s¢dmmente 3amaca 1,2, ccm 1,2-7, 2 7, TO onpenensercd napamerp C.:

s AHa C.= ((},T‘——_;;‘l)dso : (5.16)
_(m,—1)
M4 oTKoca 1w 6epera C. = G——-—_——y—)—d,o, G.17

IMpu n3BectHoM C. xomyckaeMas riryOHHa negopMaimn 4 (M) Ha-
XOJHTCH MO COOTHONICHHIO

Az < Z(L - 1) (5.18)
d50 dSO
OtHomeHue ﬁ npx u3BectHoM C, Haxomures mo rpadexy

50
pHc.5.16. Ecm coorHomenue (5.18) He BbIICpXHBACTCH, TO CACAYCT YBCIH-
YHTL pa3sMep KaMHA.

5.3.5. [TpoBepka ckopocTi GrILTpaIp

Ipu onpeneneHHBIX CKOPOCTAX ITOTOKA IOJ, CJIOCM raGHOHOB MO%B-
nseTcs TaK HasplBaeMas CKOpPOCTh (mibTpamuu v, (M/c), KOTOpat HMMeeT
MAaKCHMAaJIbHOE 3HAYCHUC Ha IPaHMIIe raGHOH - TPYHT.

v, = -1-(-‘5—0) i, (5.19)

h,

TAE Ny - KO3GHIHEHT MEepOXOBATOCTH AHA MM IIOBEPXHOCTH OTKO-

ca Hm Ocpera; MU IIMHUCTHIX TPYHTOB MOXeT ObImh npuHsTO 1, =0,033;
IS TpaBuiiHOl noarorosku 1, =0,025; s reotekcriid 1, =0,020.
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Az/ds,

20
1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

Hunarpamma i onpencineaus C.

2 >
/
A4
-
0 0.02 0.04 0.06 0.08 0.10 0.12

Puc. 5.16

0.14 C.



BemrmiHa v, HOJDKHA CPaBHHBATHCA C JOIMyckaeMolf CKOPOCTHIO
dwibTparem v, (M/9) JUI4 CAMOrO TPYHTA.

1
Jlns HecBa3HOTO TPYHTA ¥, = 16,1-d ) (5.20)

Jlns cBA3HOrO TPYHTA V; ONpeeIIeTca 1o AHarpaMuMe puc.S.17 B 3a-
BHCHMOCTH OT €r0 IOPUCTOCTH 7.
Yrobbl He ObLIO pa3MbIBA OCHOBAHUA NOJA raCGHOHAMH, XODKHO

ObITH
V. <(2..49) v, G2
JlnarpaMMa JUIs OTIpENENCHHS CKOPOCTH (hHUILTpAIHH
B IIIMHHCTHIX TPYHTaxX
2 T
N I I I
\ . cymech
—
"~ \§
\Q\ CYTIIHOK
1 NN
09 Al
E 08 RN
g 07 \
E 06 \
\\
; \
0,4
rIMHS 7\ \
03 L 11 A\
cnabad rilmaHa \
|1
0,3 04 0,5 06 0,8 1 1,5 2 3
Cxopocts (M/q)
Puc. 5.17
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6. PEKOMEHIOAIIMM IIO ITPOM3BOACTBY PABOT

6.1, O6mme moxoKeHHS

TexHONOMNS K OCHOBHLIC NPAaBHIA BHIMIONHEHAA paboT IO ycHie-
HHIO 3¢MJISHOTO IIOJIOTHA I'aGHOHHBIMH COOPYXCHHAMH OTpaXaloTcd B
MpockTe mpor3BoacTea pabor. [IpoexT nponspocTBa paboT yIBEepXKIacTes
Cayxbolt myms moporw.

IpoexT mpoH3BOACTBA PAabOT HOIDKEH CONEPXATh: CXEMbI IPOH3-
BOJCTBA PaboT; nepedcHp HEOGXOIMMBIX MATCPHAIOB, MaIlIHH, MEXAHH3MOB
H MHCTPYMeHTa; KajJcHAapHbIi rpadwx npou3BoacTBa paboT H NpaBmiIa
TEXHHKH 6€30MacHOCTH NPH HX NPOBCACHHH.

TpoexT m kaneHaapHei rpadHK mpoM3BoACTBa paGoT XOIDKHBI
NpeaycMaTpHBaTh: TOATOTOBHTEILHBIC, OCHOBHBIC H OTACIOYHbIC pabo-
Tol, & TAKXC CIIocobbl OLEHKH HX K2YeCTBA.

6.2. PexoMenmamu 1no c6opke U YCTAHOBKE raGHOHOB

PexoMennamau no cOopke H YCTAHOBKE TraOHMOHOB NpHBEICHHI B
COOTBETCTBHM ¢ mpemnoxeHuaMu 3AO “I'abuonnt Maxkadeppu CHI™.

T'abronpl 1 MaTpacel PeHO OTNPaBIMIOTCH C 3aBOJAa CHELMAILHO
CIIOKCHHBIMH H COCIMHCHHBLIMH B CBA3KM. Ha CTpOMTENLHBIX IUIOIIAAKaX
CIIOMEHHbIC FaGHOHBI OTKPHIBAIOTCE H COOHpAIOTCs, BHIIPAMISIOTCA CTEH-
KH H TOJIOBHbIE 9aCTH, BLIIOJHACTCA NMPOMHMBKA BCPTUKAMLHBIX KPOMOK
H BO3MOXHBIX Tua(parM crenmaibHoH MmpoBonokoil. [Tpommeka oOBMHO
BBITOMHAETCA IPOIMYCKad MPOBOJIOKY 4epe3 KaXapic Ba 3BEHA.

Tlocre mpoBexcHNA cGOPKH HECKOILKHX raGHOHOB, MPOMMTHIX IO
dopMe XOpPOOKH B COSMHECHHBIX B IPYINIBI, NEPEXOJAT K YKIAIKE HX, CO-
CIMHEA UX MO IPYMIaM, ¢ MMPOYHOH MPOMMBKOA BCCX KOHTAKTHBIX KpoO-
MOK.

3anomHenue rabUoHOB H MaTpacoB PeHo ocymectBiasercs Kapbep-
HBIM KAMHEM, pa3Mephl KOTOPOro MPEBHINAIOT PAa3Mephl 3BeHA CETKH.
Yinaaxa KaMHS IIPOU3BOATCA TAKAM 06Pa3oM, 9To0bI MOXYYMTHL MHHMMYM
MmycToT.

B 3aEmcaMocTH OT paGoumx YyCIOBHIl 3amOJHEHME BBHIIOMHACTCH
BPYTHYIO HUIM C IOMOMBbIO MEXaHWYeCKMX cpeacts. Ilocae 3amoiHCHHS
rabHOHOB NPOH3BOMMTCA 3AKpHITHE HX KPHINEK M BHIIOIHSCTCS MPONIMB-
K3 HOpOBOIOKOH BIOL KPOMOK.

Texsnonorns cGopk# H YCTAHOBKM FaGHOHOB COCTOHT B CICHYIO-
IEM.

C6opka rabHoHoB.

PackpeiTe raGHOHBI, KOTOPEIC HAXOIATCA B IakeTe Ha POBHOM
TBCpHOH IOBEPXHOCTH.

PacraHyrs ero u BHIpABHMTH Bce cKiamkH. Ilepex smiM Heobxo-
MO yO6eIThCa, 94TO0 BCE YaCTH rabHMoHA POBHBIC M HET W3rnboB M He-
poBHOCTe#.

CornyTh /HIIeBYIO, 38JHIOI0 M GOKOBBIC MAHEIH B BEPTHKAILHYIO
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Mo3Hio, CHOpPMUPOBAB NMPAMOYroMbHEI WK, COCHHHMTL BCPIIHHBI
VIIOB SIHK3 BMECTE TOJICTOH MPOBOIOKO KpOoMKH, Topuameii H3 yrioB
Kaxaoii naneaH. [IpH 3ToM Bepx BceX deThIpeX CTOPOH AMMKA JHOId-
HEH HAXOMMTHCAd Ha OJHOM YPOBHE.

TTpomsBecTH CBA3KY BCPHIIMH YI71OB MaHedel, COCTHHHB HX BMECTS
BHTKaMM, Kak moka3zaHo Ha puc.6.1. TlepeBs3ska BpHIONHAETCE YepenaoO-
BaHHMEM OJHOM M IBYX IeTelb 4depe3 Kaxapie 100 MM.

DopMHPOBAHHE M YCTAHOBKA KOHCTPYKIIH.

IMoarorapmBacTcd IUIOMAAKa IA YCTAHOBKA raGHOHOB, pa3pas-
HUBACTCS M IUIAHMPYETCS MOBEPXHOCTD 3EMIH.

Heckonbko cOGpaHHBIX MPOBOJIOYHBIX OCTOBOB raGHOHOB mepeHo-
CATCA Ha MECTO BO3BEICHHA KOHCTPYKIMM, IIC OHH YCTAHABIHBAIOTCH
paIoM ¢ rabHoHaMH, 3aITOTHCHHHIMA K8MHCM.

T'abuoHb! CBA3BLIBAIOTCA MEXIY CcoOoi Mo COCCHHMM IrpaHaM, Kak
u3roxeHo Bbmme. IIpu 3TOM ciexyeT BTOpoif paj raGHOHOB YCTAHABIH-
BaTh JIMIIOM K JIHILy, CIHHA K crmHe (puc. 6.2). [Tycrele raGHOHBI 3aKpen-
EOTCS B HEOOXOIMMOM MONOXKCHHH ITyTeM 3a0HMBKH B HX YIUIbI CTEpxmHe,
KOTOpBIE HCHONL3YIOTCH IId BHITACHMBAHMS TaGHOHOB H OOJCrdcHHA oOlle-
PALMM CBA3KH ITyCTOro rabHoHa ¢ paHee YCTAHOBICHHBIM.

3amonHeHHe rabHOHOB.

B xavecTBe 3amoiHHTeNd rabHOHa PEKOMEHIYCTCS HCIONb30BATH
XaMeHb pa3MepoM 125...200 MM (HO He Gonee 250 MM). MuHHEMammLALIN
pa3Mep KaMHA JOJDKeH OBITH He McHbIle pa3sMcpa svelixm cerxa. Jlomyc-
KaeTcd YKJIagbBaTh 5...7% KaMHS MCHBOIEro AHAMCIpa.

I'abHoH 3anomHgeTcs BpYYHYIO HWIM MCXaHH3HPOBAHHBIM CIIOCO-
6omM (puc.6.3). KaMHH JOIDKHEI YKIAZBIBATHCA IUIOTHO, YTOOHI MOMYIHATL B
KOHCTPYKIMH MHMHMMAJIbHOE KOJIMYeCTBO IMycToT. IIpHM 3TOM mocicmamit
rabHOH CICXyeT OCTABIATH MYCTHIM, IS TOro 9To6hl GBUIO BO3MOXHBIM
NPUBA3aTH K HEMY CICAYIONHE YCTAHABIMBACMBIC I'aGHOHD!.

3a ommH pa3 3anomHscrcs TOJNLKO OJHA TPCTh rabmona. 3arTeN
¢HuKcHpyercs rabMoH M3HYTPH TOPH3OHTANBLHOM CB3BIO IOBCPX CIOL
xaMug (cM.pHc.6.3). Janee 3axperuigercs BTropas TpeTh rabHOHA, H HAKO-
HEIl MOCIICAHAA TPpeTh rabHORa JO cro Bepxa.

T'abuons! BhicoTol 0,5 M MOTYT 3aHONHATLCS B IBa INpHEMA.

T'abuoner BeicoTOM 0,33 M 3aMONHAIOTCE B OJMH NpHeM 6e3 cpg-
3yrommx cko6.

Jas xoMmeHcanuH ocak¥ KaMHS rabHoH XOIDKeH 3aNONHATHCI
¢ 3amacoM Ha 2,5...5,0 cM Boume BepxHelf KpoMkH rabuona. [us 3mix
1ened Hapbomee MOAXOAMT MENKHli MaTepHall.

ITpu yknamke raGHOHHBIX MATOB B GCperOyKpCILISIOMHMX COOpYXKe-
HHSX, [IC HA HIX aK¥MBHO JHcHCTBYCT Maj4IOHIAN CTPYS BOJBI HIH CHIb-
HOE TEYCHHE MOTOKa HECOOXOMMMO YCTaHABIMBATL JONMONHHTCILHRLIC CBL-
3yromHe cKoObl MEXTy BepxHel Kphumkoldf rabmoHa H ero JHHIOCM.

Ycranoeka KphInKu raGuona.
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CBOPKA M IEPEBSI3KA F'ABMOHOB
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Kpromky ra6moHa Heo6XOMMMO IUIOTHO MPHTAIHMBATL K BEPXHHM
rpaHAM TIabHOHa M OJNHOBPEMECHHO YBA3LIBATH ITPOBONIOKOM (cM.pmc.6.3).
IepBoHavanbHO RenacTcd BpeMcHHas NPHBA3KA YITIOB, YTOOBI HE ITPOMC-
XOMWIO CHBHIa CETKH N0 HepuMeTpy Bepxa rabuona. Ecim kaMeHb-
3aMOJMHHTEIL MEMAaeT IIOTHOH MNPHTERKE KPHIIKH, TO HEKOTOPOE €ro
KOIIHIECTBO MOJXKET OBITh NEpeMeEIicHO BHYIpb raGHOHa.

Jns MOHTaxa KOHCIpyKimif rabGHOHOB PCKOMCHIYETCS HCNOIB30-
BaTh CICHYIOIMI HHCTPYMEHT: IUIOCKOTYOIm! (C IWIAHHBIMA I'y6aMM), MOH-
THPOBKa HIH MaJICHBKHI JIoM, CIelMalbHbIA HHCTpYMeHT Maxxadeppu
(Tuna “crennep”) I MPHTATHBAHHA U YBA3KH KpbINIKM rabuoHa.

B oTaempHBIX cirydasx (VIS OTHOCHTCILHO MPOTIKCHHBIX COOPYXKE-
HHlf, BOCIIPHHAMAIOINMX 3HaYHTEIbHbIC HAaIrpy3KkH) IPHMEHACTCS KOMIIAKT-
Hag (pygHan) nebeaxa 11 HaTHKCHAS Ka)XA0ro yCTaHaBIHBACNMOro rabuo-
Ha C TIPOCTHIMH TPHUCIIOCOOIICHAAMM T pacTaxkd. OHa KpenMTcs K 60K0-
BHHC NMycToro rabmoHa, fpyras GOKOBMHa NpHBS3aHa K YX¢ CTOSIIHM
sneMeHTaM. [Ipn paGore meGemka HODKHA OBITL HAACKHO 3aaHKCPCHA.

IMocne pacrsaam rabHOH Cpa3y ZOJKeH ObITL 3aIONHCH KaMHEM.

6.3. PexoMeHaIMH 1o cOOpKe B YCTaHOBKE MaTpacoB Peno

C6opka MaTtpacos Peno.

Matpackl JOCTAB/ISIOTCA B TAKETaX M pacnakophmarorcs. Ha xec-
TKOH POBHOH IUIOMAAKE OHH PAaCKIAABIBAIOTCS H PACHPABISIOTCd BCE HX
cKkmamxH (puc.6.4).

IMomarMaroTcs BEPTHKAIbHO GOKOBBIC CTOPOHBI, IICPCRHAS H 381~
HAA TISHEIH, a Takoke Juadparmsl. [IpoBepserca ux Bbicora. OHa XOIDKHE
ObITL OAMHAKOBOH W 06enX 60KOBHH (cM.pHc.6.4).

TTogpuMaroTcs BepIHKaNbHO AuadparMel Ha BBHICOTY OOKOBHH,
TIPHBS3BIBAIOTCA K GOKOBHHAM KOPOTKHMMH BBITYCKAMH NPOBONOKH apMH-
POBaHMA H 3aIICTUMIOTCA 38 IPOBOIOKY aPMHPOBaHMA GOKOBHHBI, KOTOpas
MPOXOIMT 110 BepXRell KpoMke (cM.puc.6.4).

Bepercs KoHell IPOBOMOKH, KOTopoili mprBs3aHa mmadparda K
MHHOTy raGHoHa M MpoTackuBacTca Ha ceOg (cM. pHc.6.4). 3aTeM 3TOT KO-
HEIl NPOBOJOKH MCIONb3yerca s NPHUBI3KH IHadparMsl x GoxopHHC.
IIpoBOTOKH HpPOTAaCKHBACTCS POBHO CTONBKO, CKOIBKO HEOOXOmHMO I
npuBS3kd HMadparMbl K GokopmHe. [IpHBf3Ka HDOIKHa DPOHM3BOXATCH
HENpepHIBHON IPOBONOKOH, 8 HE OTACILHBIME KOPOTKMMH CBSIKaMH.

JimeBad W 3a1uAS MaHEMH CrHOAIOTCE HA HYXHYIO INMHPHHY Tak,
9T00BI Kpas OOKOBHH H 3THX NaHelcH ObIM HR OJHOM YPOBHC H NpHEA-
3pIBAIOTCA K OOKOBMHAM. 3aTCM MATpPACHl OCTOPOXHO YKIAAHLIBAIOTCK IIO-
BEpX TEOTEKCTHIA TaKMM 00pa3oM, YTo6bl HE JOIYCKATH €0 IOPHIBOB
IPOBOIOKOM.

IMpowsBomiTcs OKOHYATE/ILHAS YCTAHOBKS MATPACOB B IPOCKTHOC
MOJNIOKEHAE H HX HaJeKHOe CBE3BIBaHHEC MCXIy coboii. Ha orxocax u
CKJIOHaX MAaTpachl XOIDKHBI YKIAABIBATLCE ABYXMETPOBOH CTOpOHON BBCPX
M 38KpeIUISTLCA B BEPXHHX YINIaX JACPeBAHHLIMHM KONbIHKaMH (PHC.6.5).
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Matpacel YBA3BIBAIOTCS MeXAy co0O0if IyCTBIMM, TaK KaK, €CIM OHM 3a-
TIONHEHBbI, TO YBA3KY MX MEXIY Co60i NPOM3BECTH HEBO3MOXKHO.

CBOPKA MATPACOB PEHO

Kpbinxa

boxosas nanemn

HAuadparma

Puc. 6.4

3anoHenue MAaYpacoB KaMHEM NMPOH3BOAMTCH BPYIHYIO WIHM C [O-
MOIBIO KaKoro-mM0o MexaHm3Ma. Ha oTkocax H ciJIoHax MAaTpackl 3armol-
HAIOTCA CHH3Y BBCpX. KaMcHb-3anmoONHUTENL XOIDKEH OBITHL HPOYHBIM H
HMETh pasMcp MeXZy 75 MM M 2/3 TommuHEI Matpaca. M9 MOPCKHX pa-
60T MUHHMAaIBHBIA pa3Mep KaMHA NpHHMMAacTCE He MeHee 150 M.

Matpacsl 3aIOMHSIFOTCS MOCICAOBATENLHO ONHMH 38 APYruM. Ilpm
9TOM HECKONBKO MYCTBIX MATPacOB JOJDKHBI OBITL CBE3aHBI H TOTOBBI K
3aMOJIHCHUIO IS BLIIOJHCHHS HEMpephBHBIX paboT (cM. puc.6.5). Mat-
packl JXOIDKHBI 3aTIOMHATHCH ¢ HEOONLHIMM MEpenoNHeHNeM, MPHHUMasg BO
BHIMAHAC BO3MOXHYIO OCAJKY KaMHA.
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YCTAHOBKA M 3ATNMOJIHEHUE KAMHEM MATPACOB PEHO

| 2M BJI0JIb OTKOCA,

TIpoBonoka H 3amosHeHHble
MaTpachl B Irpymnne

Puc. 6.5

IMocine 3amonAeHAs KpblNka rabHoHa 3aKpeILIICTCE B YIIax MaT-
paca H3aTeM HAJCKHO TPHBASGIBACIC K BepXxy OoxoBum H IHadparu.
Ilpu >1oM cBA3Ka JOMXHA BECTHCH YCPEIOBSHIIEM OIHHADHOH M apoiimolf
nere:b. [IpH Ha:THIHHY HECKOIBLKHX YK€ 3aIIOMHEHHBIX MATPacoB MPHBL3IKa
KPBIIEK MOXET OCYINECTBIATLCA OJHOBPEMECHHO Ha JBYX CMEKHBIX MaTpa-
cax.

Ecm1 MaTtpackl yKiIagpIBaloTCd Ha OTKOCaX H CKIOHAX KpYTH3HON
6onee, weM 1: 1,5 OHM JOJKHBI OBITHL HAZCKHO 3aKPCIUICHBI JCPCBIHHBIMM
KOIbAMH (CBaAMH) Ha BEpIIMHE OTKOCA dYcpe3 Kakipie ABA MEIpa WIH
"gepe3 Apyroe HeobxomMoe paccrogame (cM.puc.6.5). Ha mecwanbix oTkocax
WM CKIOHAX, CIOXKCHHBMX H3 MATKHMX I'DYHTOB, KOIb XOJKHBI OCTABATL-
¢ 3a0MTBIMH HE TONLKO B TCYCHHE TPOH3BOACTBA paboT 1o 3amoime-
HHIO I'aOHOHOB, HO H MO HX 3aBCPUICHHIO.

ITpu HEoOx0aMMOCTH YCTAHOBKHM MATPAacOB MeHbHICH IIHMBI, 4eM
Te, KOTOpble HMMCIOTCY B HAaIWIHH, MATPaChI MOIYT OBITH Pa3pe3aHbl IO
umHe (puc. 6.6). OTpe3asHas 9acTs MaTpaca roixydaeTcs OTKpLITOl ¢ of-
Hofi cToponbl. Takoii raOMOH MOXET ObITH HCIONL30BAH KakK:

- JOMONHHUTEIbHAL 9acTh KOHCTPYKIMM;

- CAMOCTOATECIbHAS YacTh 3AIHTHL O0TKOCA HIM CKIOHS.

B mocuempeM cirywae OTKphITHEI Kpaif OTpe3aHHOro ratHosHa
3aKpeIBacTCs MOCAC 3amolHcHHs KamHeM. ITox yriom crubarorcs o6e
OOKOBHHEI H CBEPXY HaKpHIBAIOTCA KPBIIIKOIA,

Jns ycrpoiictBa KpHBOIHHECHHBIX YIACTKOB COOPYXKCHHA M8TPachl
Pero MOryT paspe3athcg ABYMS CIIOCODaMH.
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PE3KA MATPACOB

Puc. 6.6

1. MaTtpac paspesaerca Mo [MaroHaldH HA ABE TPEYrONLHBIE CEK-
IMH, KOTOphie COCAMHRIOTCH MEXXy co6oit mo ocTphiM yriaMm (puc. 6.7, a).

2. Bonee nonorde 3aKpyrieHHS BHIIOMHAIOTCA CICAYIOMMM oOpa-
30M:

PA3BEPTKH IEIBIX MATPACOB YKIANBIBAIOTCS MOCHEAOBATENLHO MO
NPOCKTHOMY 3aKPYIJICHHIO, 9aCTHYIHO TepeKphiBag IpyT apyra (puc 6.7,6).
YacTe MOCHCAYIOMEro MATPAaca, NCPEKPHIBAIOMCIo NpeAplaylmmii, oTpe-
3aerca. JTO NOBTOpAEIcd JO TeX MOp, NOKa 3aKpyrjeHHe He Oyxer
npolifierto. Jlanee obpe3aHHbIC MATPachl COOMPAIOTCA MO BHUICITPHBEACH-
HOM cxeme.
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J1s c6opkH B YCTAHOBKHM MAaTpacoB PeHo Mcmoabayercs CIeayro-
it HHCTPYMCHT: TUIOCKOrYOIip] ¢ NIMHHBEIMM FyOKaMH M Kycauku, METal-
TUYCCKHE CTEPXHM I HATHKKH KPBHIIKH MaTpaca mepef ero MpHBA3KOMN,
MOHTHPOBKa H ACPCBAHHBIC KOJbA.

YCTPOVMCTBO KPHBOJIMHEWHBIX YYACTKOB
COOPYXEHHUA U3 MATPACOB PEHO

a)

epexpeIBacTCcd B (hopMe KpHBOM

Puc. 6.7
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7. OCHOBHBIE TPEBOBAHHMA TEXHHUKHM BE3OIIACHOCTH
U OXPAHBI OKPYKAIOWIEN CPE/BI

VYcwieHne 3eMISHOrO NMONOTHA raGHOHHBIMH COOPYXEHHSMH JOII-
XHO OCYIIECTBIATBCA C y4eTOM TpeGoBaHMii:

TlpaBua TeXHHYECKON SKCILTyaTalM JKEJIC3HbIX Aopor Pd;

HHcTpykipm o ofecredeHMIo  6€30MacHOCTH JBH)KCHHS IOE3[I0B
NPy NPOHM3BOACIBE ITyTEBBIX PadoT;

Ipapmr mo TexHHMKe 6€30MaCHOCTH JBHXCHMA MOE3IOB MPH IIPO-
HM3BOJACTBE IYTeBBIX pabor;

CHunIl 111-43-75, CHulIT 111-8-76, CHulII 1II-4-80.

Pasgen mpoexTa HMpOH3BOICTBA paboT, colcpkammpiii MpaBmia
TEeXHHKH 6¢30MacHOCTH H OXpaHB! TpYla pa3pabaThBacTcd UM BHIOGpaHHOM
TEXHOJIOTHICCKOM CXeMbl M HMcIomerocs Habopa MallMH MW MEXaHH3MOB.
Jdna yacra ocoGemHocTell paboT Ha KOHKPETHOM Y9acTKe 3€MIISHOIO
MOTOTHA COCTABIACTCA MCCTHAS HHCTPDYKIMA MO TeXHHKe 6e3omacHoOCTH.

Ilo BompocaM oxpasbl OKpYyKaromelf Cpeibl CTPOHTEIbHOM opra-
HIBamMelf paspabaToiBacTcd MeCTHas HHCTPYKIMA, HCKIOYAlomas BO3-
MOKHOCTD 32COPCHMS CTPOMTEIbHOMN IUIOMANKH M NPIIICTalomeli TeppuTO-
pyu.
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CHUCOK HCIOJIb30OBAHHBIX MCTOYHUKOB

1. BpeMeHHEIC TCXHHYCCKHE YKa3aHHA MO NPUMCHCHMIO TaGHOHOB
1% ycuIeHus Hacemeli Ha ckopocTHoilt mummm CaskT-IlerepSypr-Mocksa /
JenapTaMeHT MyTH H coopyxenmii: V1B. 15.03.97r. - M.: Han. MMHTa,
1997.-65¢.

2. Marepuaist 3A0 “T'abronst Maxxadeppu CHI™.

3. XKemnezunie poporn koxen 1520 mM. CTH 1[-01-95 CrponremHo-
Texuuueckue HopMbl Munmcrepcrsa ITyreit Coobmenna Poccmitcxoit ®ene-
pampn. / MIIC P®: Beex. 01.01.96.-M.:ITomrrex-4, 1995.-83¢.

4. CHull 2.06.04-82. Harpy3xu B Bo3JAcHCTBHE Ha THAPOTCXHHYC-
CKHME COOPYKCHHUS (BOJTHOBEIE, JcKoBbIc H oT cyaoB) / I'occrpoit CCCP.-M.:
Crpotim3aar, 1983.-39¢.

S. OcHoBBI ycTpolicTBa H pacueToB Xkele3Hoxopoxaoro mym / Ilox
pea. C.A.Amemna u T.I' SIkoBiesoii.-M.: Tparcmopr, 1990.-367c.

6. TexHHueckye yKa3aHHA IO yCHJICHHIO B CTaORIM3aly Hachmicl
HA NPOYHOM OCHOBAHMM APMOIPYHTOBLIMH MONNCPXMBAIONMMUN COOpPYXe-
nuaMH / TrapHoe yrpasienne mymd MIIC:-M.: U3x,. MHUHTa, 1991.-101c.

7. CHuIT 2.05.03-84. Moctst B Tpy6sr / MuHctpolt Poccrm,-M.:
Mumsctpoii Poccun, 1996.-213c.

8. ITocobue x CHulI 2.05.03-84 “MocTs! 1 TPYObI” IO M3BLICKAHAIM
H MPOCKTUPOBAHHIO JKEIC3HOAOPOXKHEIX H 8BTOXOPOKHBIX MOCTOBBLIX IEpe-
xonoB 4epes Bogorokn (IIMII-91) / TocymapcTBeHHas KOpHOopamHs
“Tpancnopt”.- M.: ITpoexTHBI KOHCTPYKTOPCKO-TEXHONOIHYSCKHI HHCTH-
TYT TPAHCIIOPTHOr'O CTPOUTENLCTBA, 1992.- 41 1c.
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IMPHJIOKEHHE 1

Cnemuduxaima raduoHos n MaTpacoB Peo
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Bec # pa3Mepbl rabuoHoB

Ta6munua I1.1.1

TABHOHbI
Twn ceTku 10x12 | 8x10 i 6x8
Pa3zmepbi Bec (xr)
Jay- | Hlu- Bui- | Hua- OUHHKOB. OLHHKOB. Ounn- OLHHKOB.
Ha | puna | cora | ¢par- xon.+
* Ma n0-KphI-
™E
X
o0 | oo | o0 | o oy
32,7MM
ITposonoka Ilposonoka Iposonoxa Iposonoxa BHeIW ITposonoka
22,7 MM 23,0 MM 22,7 MM 23,0 MM D3, 7mm 22,7 Mm
¢ nmua- | 6e3s mu- | ¢ aua- | 6e3 ou- | ¢ aua- | 6e3 au- | ¢ mua- | Gesgu- | ¢ Ama- | ¢ Aua- [
¢par- | adpar- { ¢par- | a¢par- | ¢par- | appar- | ¢par- | adpar- ( ¢par- dpar- AMa-
Mo#t Mbl Mot Mbl Mo# MBbl Moi MBI Mo# MO# dpar-
Mbl
2 1 0,50 i 10,800 | 9,600 | 13,100 | 12,000 | 12,400 | 11,500 | 15,600 | 14,600 | 14,500 | 14,800 | 13,300
3 1 0,50 2 15,300 { 13,500 { 18,700 | 16,500 | 17,500 | 16,200 { 21,900 | 20,200 { 20,200 | 21,400 | 18,700
4 1 0,50 3 19,300 } 17,100 } 23,600 | 20,700 | 23,200 | 20,500 | 28,000 j 26,000 | 25,900 - -
1,5 1 1 - - 11,400 - 14,000 - 12,800 - 16,500 | 14,900 - 15,500
2 i 1 1 15,300 | 13,400 | 18,600 | 16,700 } 17,500 { 15,500 | 21,700 | 19,500 { 20,000 { 21,000 | 18,600
3 i 1 2 21,600 § 18,000 | 26,400 | 22,700 | 24,200 | 21,300 | 30,400 j 26,800 | 28,000 } 30,400 | 26,000
4 1 1 3 27,200 | 23,400 | 34,000 | 28,400 { 31,500 | 27,200 | 39,000 | 33,600 | 36,000 - -
Bec MpOBOJIOKH 1A 3aBA3KH HC BKIIIOYACTCA:
2 PacxoX NPOBOJIOKH cocTasifeT oT 3% mo 5% oT obuiero seca.
o
5 g’




901

Tabnuua I1.1.2

Bec n pa3mepb! rabuonos “Ixam6o”

TABUOHBI “TKAMBO”
THnN ceTKH 10x12 | 8x10
Pa3mepnl Bec (kr)

Inuna | Ilupuna | Beicora Jna- OLHHKOB. OUHHKOB. Ounn-
M M (M) parma koB.+
o) | ™ dpar ot

™e

MNBX

BHYT.

2,7

MM

BHEmM

@3,7

D2Tmm | D3, 7mm | @D2,7Mmm | D37 mm MM

3 2 0,50 2 27,500 33,800 32,800 40,200 | 38,000
4 2 0,50 3 34,800 42,700 41,600 51,300 | 49,700
5 2 0,50 4 43,100 53,000 50.000 62,300 | 58,800
6 2 0,50 5 51,400 63,300 59,000 73,200 | 68,800
3 2 1 2 37,800 | 46,500 41,200 51,200 | 47,700
4 2 1 3 47,600 58,500 51,100 65,300 | 61,000

Bec npoBOJIOKH VI 3aBA3KH HE BKIOYAETCA: PacXol IPOBOJIOKH cocTasisier oT 3% o 5% ot obiuero Beca.




Bec u pasMepsl MaTpacoB Peno

Tabébnuua I1.1.3

LOI

MATPACHI PEHO
THnN ceTku 6x8 | 5x7
Pa3mepnt Bec Pa3meph! Bec
Jnuna | lllupuna | Boicota Ounykos. Ouunkos. + nokpbl- | Jinuna | Hlupusa | Beicota Ounnkos.
(M) (M) M) Tue [IBX (M) (M) (M)
[MpoBonoka BHYT. @ 1,22 MM [TpoBonoka
32,2 MM BHeur. @ 3,2 MM 2,0 MM

KT. Kr/m?2 K. Kr/m? K. Kr/m2
3 2 0,17 19,300 3,220 24,700 4,100 3 2 0,15 20,000 3,30
4 2 0,17 25,000 3,130 31,500 3,940 4 2 0,15 26,000 3,250
5 2 0,17 30,600 3,060 37,600 3,760 5 2 0,15 32,000 3,200
6 2 0,17 | 36400 | 3,040 | 44,500 | 3,710 6 2 0,15 38,000 | 3,160
3 2 0,23 21,000 3,500 26,200 4,360 3 2 0,20 21,400 3,560
3 2 0,23 | 27,200 | 3400 | 33,800 | 4,220 4 2 0,20 | 27,800 | 3,470
5 2 0,23 33,600 3,360 41,000 4,100 5 2 0,20 34,200 3,420
6 2 0,23 39,500 3,290 48,700 4,060 6 2 0,20 40,800 3,400
3 2 0,30 22,800 3,800 28,600 4,760 3 2 0,25 22,700 3,780
4 2 0,30 29,400 3,680 36,600 4,570 4 2 0,25 29,500 3,690
5 2 0,30 36,300 3,630 44,700 4470 5 2 0,25 36,400 3,640
6 2 0,30 43,000 3,580 53,000 4,420 6 2 0,25 43,400 3,610

Bec npoBONOKH IJIs 3aBA3KH HE BKIDOYACTCR:
pacxof NpoBoJIOKH cocTasigeT oT 3% 1o 5% ot obinero Beca.



Ta6mma [1.1.4
Bec 1 pasMephbl nHmHHAPHIECKHX rabHOHOB

HHJITHHAPHYECKHE TABMOHBI
8x10
Pasmeps! TIpubmuiTemHbii Bec XT. Kaxa.
Amuua | duamerp | Obvem OusnkoBaHHbIE OLHHKOBaHHBIE H
TutacTHO HUHP OB aHHbBIE
ITpoBomoka
ITpoBonoka & 3,0 MM | O BHYTP. 2,7 MM -
M M M3 @ BrenmH. 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

108



IMPHJIOXEHHE 2

Crennduxanua cucremsl Teppamem
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Ta6bmma I1.2.1
Bec 11 pa3mepsI cHcTembl TeppaMern

CUCTEMA TEPPAMEII
Tun cetxu 8x10 - uiHkoBoe H [1BX nokpeiTie BHYT. 2,70 MM; BHYT. 3,70 MM
Pa3mepbl
JniHa, M 1Iupisa, M BoicoTa, 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 MpoBONOKH IS 3aBA3KH HE BKIIIOYaETCA: PACXOI ITPOBOIIOKH CO-
cTaBigeT ot 3% a0 5% ot obinero Beca.

Ta6mmia 11.2.2
Bec 1 pa3Mephi cucTeMs! “3enenpli”’ TeppaMem
CHUCTEMA “senenvni” TEPPAMELI
Tun cerxu 8x10 - unnkoBoe u [1BX nokpeitie BHYT. ©2,70 MM; BHYT. &3,70 MM
Pa3Meprl
Jmma, M 1LIuprHa, M BricoTa, M Bec, xr
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 mpoBoOKI JUIA 3aBA3KH HE BKITFOYAETCH: PACXOJ MPOBOJIOKH CO-
craBiseT oT 3% 10 5% ot obimero Beca.
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NPUIOKEHUE 3

Cnemdurcanns cerox
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(41

Tabmuua I1.3.1
Bec u pasmepbl ceTok

CETKA JIBOMHOI'O KPYYEHUS B PVIIOHAX
OUHHKOB. OunnkoB.+ nokphitue [IBX
Tun | Ilpososoka | Bec | Beicora | Tun | Ilposonoxa Bec BricoTa
CETKH @ MM (xr/m?) (M) CCTKH 2 MM (kr/M%) | pysnona
= BHYT/ BHE1ll ceTKH (M)
X0 10x12 2,7 1,230 2-3 8x10 2,72/3,7 1,680 2-3
\\§ 3,0 1,510 2-3 6x8 2,232 1,490 2-3
5 *{\\‘\ D BX10 21 1430 {23
\\ ?ﬁ ‘\ \S‘\‘ 3,0 1,780 2-3 Cerka nocTaBiieTCA B pyJioHaX
S 6x8 22 1200 | 23 ot 25 10 100 M wmROR
A 27 1,840 |23
5x7 2,0 1,240 2-3




NPHIOXEHME 4

Ilpsvep ycHileHnsi HACHINA rPABUTAIAOHHOM rabuonHol crenol
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11.4.1. Hcxommeie xaHHbIC IS IPOCKTHPOBaHMA

Hcxomismvu JaHHBIME DI POCK THPOBAHMS SBIIAIOTCH:

1) HiKeHepHO-TeOOrMYecKril paspe3 Haceimu (IeBbHi 0TKOC) Ha

ITK 6265+90 yaactka Kupcanoe-PrumeBo IOro-Bocroanofi x. 1.

2) PacuerHble XapAKTCPHCTUKH TPYHTOB IO HHDKCHCPHO-I'e0IOrHYe-

cxuM reMeHTaM (UID) - Tabauma I1.4.1.

Ta6auma 11.4.1.
Pacuersbic XapaKTCPHCTHKH IPYHTOB
VaensHbiii | Koapduim- | Yaemnroe | Yrox suy-
Hawnmenosatnue BEC €HT [OpHC- cuenie- | TpeHHero
rpyHTa ¥, kH/M3 TOCTH Hye TpeHHS
e ¢, klla @, Tpaxn.
11{e6ent, m3BecTKO- 21,0 - - 38
BBIX IIOPOJ
2 | Hecxn cpemmett
KPYNHOCTH M McJI- 19,5 - 2,0 34
KHE ¢ BIUIFOYCHUS -
MH IILTaKa ¥ rpa-
BHSE
3 | Cyrimmxu Taxe- 17,8 0,790 21,5 18
THIC, MLUICBATHIC
4 | CyrimmHKH TAKe-
JIbIC M NBUICBATHIC, 18,4 0,910 14,5 15
FyMYCHpOBAHHBIE C
npocotikaMu wia

3) BemHAa OMONAHEBOro AaBicHud Ha creHy E, =248,66 xH/M,
onpenencuaas o gopmyiie (4.6) ¢ yaeroM XOCHIKH OTKOCA MO OYCPTAHHIO,
noKa3aHHOMY Ha pHC. [1.4.1 u HalineHHOMY B pe3ylIbTaTe PacieToB YCTOM-
YHBOCTH OTKOCA.

4) Bricota crennl H =5,37 M (olpeeiieHa 1O pacieTHbIM OTMETKaM
C YY4eTOM ¢ PAlHOHANLHOIO pa3MeICHMS y NOXOMBBLI OTKOCa (CM. pHC.
I1.4.1).

5) llInpusa cTeHb! B TiepBOM NMPHOIHXCHHH MPHHHUMACTCE PABHOM
4,0 M, HCXOZIA M3 YCIIOBHA BO3MOXXHOCTH MPOXOJa 10 Helf MEXaHW3MOB ITPH
COOPY>XCHHH.

6) [lng ycTpoHCTBA CTCHBI HCIIOMb3YIOTCA KOPOGYaThIe TaGHOHbI BbI-
cororo 1,0 M 1 0,5 M i1 mapamoro 1,0 M (cM. [Tpamoxenwe 1).
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Hnxcnepro-reonoruyeckuif paspes ta [K 6265+90

198,64
\'-\:\6 ; N 45
<45 ps N
187,99 188,15 ,//.,.‘
\.,\:“’ 2 / /;_
182,51 7
182,35 182, 24
’ =248,66 7 //Z %
En=248,66kH/MZ / i
7 7 7 AT
187,98 . i
C 7
N 4
V9%, A >
1A 44 A ya e i ;
40 9.60 4,00 18,36 4,00 4,61 4,00)3 18,76

Puc. 11.4.1



I1.4.2. TTpoBepka YCTOMIHBOCTH CTCHBI MPOTHB CABHMIA
H ONIPOKHILIBAHUA ([POBEPKA TOCTATOTHOCTH
NPHHATHIX Pa3MEPOB)

VcrofiaHBOCTE CTCHBI MPOTHB CABHTA N0 MOBEPXHOCTH OCHOBAHHA
CJH (cM. puc. 11.4.1) obecnieunBaeTcs IpHA BHITOTHEHHMH YCIOBHIA (4.11).

Homycrunmsiit xoaddumenT 3anaca |kj onpexensgercs mo Gopmyie
(4.7) mpu 3, =1,20 (xax xus maeme [1 kaTeropma), y. =1,0 (Mcnoab3oBaHMe
MCTOa pacdera, YIOBICTROPSIONMICIO YCIOBMAM paBHoBecHs). [Tpm 3tux
JaHHBIX [k|=1,20.

Pacuernas cxeMa K MpOBEpKS YCTOHYHBOCTH CTeHBI Ha CIBHr M
OIPOKHIABIBAHHE ITPUBEcHA Ha pAc. [1.4.2.

CxemMa x mpoBepKe raGHOHHOM CTCHBI H3 CIBHT W ONPOKANLIBAHHC

Puc. [1.4.2
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Haiinem paBHOzciiCTBYIOMYIO yACPXHBAIOIMX CHI R mo ¢opmyne
(4.13). [na sToro mpHMeM, 9T0 raGHOHHAas CTCHa OyJer yCTaHABIHMBATHC
Ha MeGeHOTHYIO NOMroToBKy TommuHo# 0,10 M. Torna f=tgg=tg38°=0,781
(g mebHN).

HopMmansnas peaxims ocHoBaHHS N paBHa BeCy raGHOHHOM CTeHBI
Go, xoropeii HaiimeM mo d¢opmyre (4.20). ITmomams CedcHHS CTCHEI
¢=B-H=4,0-5,37=21,48 M2,

VYaemsHpii Bec rabnona onpeaciiM no (4.21) mpu 35=26,0 xH/M3 13
n=0,30 (cM. rmaBy 3-1o, puc. 3.4, Tabm. 3.5); Torma »=26,0-(1-0,30)=18,2
xkH/M3. [{ng meousa c=90.

Jlanee HaiiieM papHOACHCTBYIOIXYIO caBHTaomuXx cil T mo ¢opMy-
e (4.14).

Ona pasHa HauOombmelf M3 ABYX CHI: ONON3HEBOIO IABICHHS
E,=248,66 xH/™M (cMm. T1.4.1) 1 MakcHMaNbHOM BeIMIMHLI TOPH3OHTaNbLHOMK
COCTaBIAIONIEH aKkTHBHOr O JaBieHnd E,, , koTopoe Haxommarea mo (4.15).

Jns sToro mpuMeM y = 20,0 xkH/M3 - yaenbHbIM Bec 3aChIKH B Haif-
JieM K03 dHIMEHT aKTHBHOTO XaBJICHHS Ha CTeHY K, mo (4.9) nmpu gy = @ =
38° 1 pu KpyTH3HE OTKOCa nepex creHoit 1:1,75 (¢ - ¢ = 8,3°. B atoM ciy-
qae k, = 0,374.

Ipu >THX ZaHHBIX HalileM cooTBeTCTBeHHO No dopMmyraM (4.8) u
“4.15) E, = 1078 xHM u E,;, = 84,90 xH/M. 3HauHT pacdeT CTeHHI Ha
CIBHT H ONPOKH/IbIBAHHE MPOM3BOJMTCA N0 BeWIHHE E,.

JI1s mpoBepKH yCTOMYMBOCTH CTEHBI MPOTHB ONpPOKHAbIBAHHS Haii-
JIEM MOMEHT YACpAHBarommx cul M,, mo (4.17) 1 MOMEHT OIPOKHEI-

Batolmmx cui A, no (4.12). IIpn sToM X, =g= 4’0= 2,0 M HIuIeYo
H 527
=—="2—=268mM.
Yo > 5

Crojka Bcex pacdeToB IPH MPOBEPKE YCTOHMYMBOCTH CTCHBI Ha
C/IBHI' U OMPOKHIbIBAHHUE NMpHBeicHa B Tabmmie [1.4.2.
Ta6muma I1.4.2

PesynbTaThl pacueroB yCTOHMIHBOCTH CTCHEBI
MpPOTHB CABHT'A H ONTPOKHILIBAHHSA

Ne IMoxa3aTemm Bemrrauns! Ha ITK 6265+90
1 {H,M 5,37

2 |b=B,M 4,00

3 w, M? 21,48

4 N=Gn=(0-}’, xH/M 390,90

5 |[R=N-/,xHM 305,30

6 |E,,xH/M 107,80

7 | Ey, xHM 84,90
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Mpoxomxenue Tabmamp! I1.4.2

Ne INoka3aTemm Bemyaunn: na J1K 6265+90
8 |E,,xHM 248,66
9 |T=E,,kH/M 248,66
10 R
== 1,23
T
11 | My, = Gox, , XH-M/M 781,2
12|M,, =E,y,, xHMn 666,4
i3 M
k= 2 1,17
M(m

KoadvimeHT yCTOHIMBOCTH IMPOTHE OMPOKUIBIBAHAA HECKONBKO
MesbIe omycTaMoro |k | = 1,20. Ommako, caeayer MMeT B BHAY, 9TO ra-
6UOHHAS CTCHA He ABIdeTCA abGComoTHO XecTkoM W dakTHIecKH ee 3amac
ycrottauBocH Syzer 6onee 17%.

I1.4.3. Onpenencane Hecymett ciocoOHOCTH OCHOBAHMA CTCHBI

Hecymas crioco6HOCTS OCHOBEHHSA CTeHbI MPOBEPSETCA MO YCIOBHIO
(4.23).

Onpenemv GopMy SMOpbl HOPMAaJLHEIX HanpskeHwit. s sroro
HalileM paccToSHHC d OT HMDKHErO Kpas IOJOMBHI raGHOHHOM CTCHBI IO
TOUYKH DPHIOKEHAS Ppeakii IPYHTa OCHOBaHMA mno  (4.28)

_ 781,2 - 666,4

= 0,29 M H 93KCIX ucarer e (cM. puc.4.15, 1
390,90 P (cn. e )

e=4,0- 5&—0 -0,29=171m.

Tak xak e > g—: 4—80- =0,67 M, To JMmopa HampsXeHMIt MMeeT

TpeyromeHyfo dopMmy (pac. 114.3) m o, Haxomurcx no (4.27) k&K

2-390,90
=222 22 = 89862 xIla.
= 737029 ’
Jlns onpexenenns | o] HaiiieM Npe/BapHTEILHO ¢, 10 (4.29).
I'pyHT ocHOBaHMA MMeeT ¢ = 21,5 kI1a; @ = 38°% y= 17,8 xH/M3 (oM.
Ta6x. [1.4.1 m pac. 11.4.1). Ompaxo crena 6yxeT onApaThCs HA cxod mebHs,
NO3TOMY B PacdeTe MPHHAMAIOTCH €ro XapakTepuCTHKH: ¢ = 0; ¢ = 38°; y =
21,0 kH/M3,
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Tak kak ¢ = 0, To mepssii wieH B ¢opmyne (4.29) orcyrcrsyer.
['1y6umHa 3a1enKn cTeHs! B IpyHT z = 0,83 (eM. puc.I1.4.1 i I1.4.3). Torma
g=17,8-0,83 = 14,81 xI1a;

N, = Pt ~tg2(45° + };_j =48,88;

dq:1+o,35-9z§:1,o7;
40

>

i=1- 24866 _ 68,
2.390,90

N,=1,8(48,88-1) - tg38" = 67,31;
d,=1; i,=0,682=0,46; »=21,0 xHM3,

PacderHas cxeMa K ONpeAeIeHHIo Hecymmelk criocobHocTH
TPYHT8 OCHOBAHHS
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Qim = 14,81 - 48,48 . 1,07 - 0,68 + 4,0 - 67,31- 1- 0,46 - 21,0 =
= 526,72 + 2600,86 = 3127,58 xI1a

3127,58
| o = =222 = 1042,53 k11a >0, = 898,62 k1Ta

ClieoBaTeNLHO, Hecymas CIIocoGHOCTL TPYHTa OCHOBAHHA 00ecHe-
quBacTCA.

I1.4.4. TIpoBepka BHYTpeHHEH YCTONMABOCTH CTCHBI
IpoBepuM cTeHy Ha HEAOMYCTHMOCTL CABHTS OTACILHBIX CIOCB ra-
OHOHOB 110 HOBEPXHOCTH HX KOHTAKTa BHYTPH cTeHbI (pHC. 11.4.4).

PacaerHas cxeMa X MpOBEpKE BHYTPEHHEHR yCTOHIMBOCTH CTEHE!

NN

77
//T:///7A‘

SRR

Prc. I1.4.4

Tak xak E, > E, (cM. I14.3), T0 pacder Beaem Ha Ey; = E,; , onpe-

IenseMoe 1o (4.42 ) npu E, = 248,66 xH/M u H=5,5 M (oxpymxer; BbICOTY
cTeHb X0 0,5 M).
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BuyTpeHHAA YCTORIMBOCTS IpoBepAcTca Mo yexosuam (4,37; 4,38),

HaiiteM 19 KaXmoro i - ro cxod (CIHTasg CBEpXy) 3HAUCHHA G U &
cootBeTcTBeHHO 10 (4,39) 1 (4,46) mpu B; = const = B =4,0 M.

N,=G;=Z 0%  TA€ @y, - NIOMANE CCIEHHUS | - O CII0S ra6HOHa;

% = 18,2 kH/M3 (e, I1.4.2).

HonyckaeMble 3HAYCHUA Tp,;, H G, HAXOXITCE COOTBCTCTBCHHO IO
(4.43) 1 (4.48). 113 3TOrO OMpEIEIIIM
@ =2,5-18,2-10=35,5°

¢ =3-10,3-5=25,9 kI1a
3necs P,=10,3 xr/M3 - Macca raOHOHHOMNM cexipH, MPHHATAL 110 AaH-

HBIM r71aBbI 3-¢if mpu Rp=47,0 kH/M 1 BeIcoTe rabuona 1,0 M.
Goon =50-18,2-300=610 xI1a

Hcnom3ya nomydeHHbIe HCXOHBIC TaHHBIE IIPOBECM pacdeT B Tab-
meaHol ¢opMe (Tabauna [1.4.3).

Ta6mma I1.4.3
Pc3ymbTaTel MPOBEPKH BHYTPCHHEH YCTOHTHBOCTH CTCHbI
Ha 1K 6265+90

Ne h;, E,.:, % N;, i, Toons | Coon>
cios M kH/M Kx[la KH/M xIla xlla | xIla
1 1,0 45,21 11,30 72,8 18,2 38,88
2 2,0 90,42 | 22,60 145,6 36,4 51,85
3 3,0 135,63 | 33,91 218,4 54,6 64,83
4 4,0 180,84 | 45,21 291,2 72,8 77,81 |610,0
5 5,0 226,05 | 56,51 354,0 91,0 90,78
6 5,5 248,66 | 62,16 | 400,4 | 100,1 97,27

Kax BHaHO M3 MaTepHaloB TaOIHIbI, BHYTPCHHSS YCTOHIHBOCTH
CTEHBI BO BCEX CIIOAX 0OECTICTHBACTCA, TAK KAK BEINAC 7 « Tyop H Oj <Opop -

4.5. Onmcanne KOHCTPYKIMHM FaOHOHHOM cTesbl

IIpu coopyXeHHH CTCHBI HHUKHHM CXOH raOHOHOB MMECT BRICOTY
0,5 M, ocTaJILHLIC NATh ClIoeB - 1,0 M.

KOHCTPYKTHBHO OTHCHbHBIN rabuoH mpeacraBiger coboif mpoBo-
TOUHBIH OCTOB, 3aIIOMHCHHBIA KaMAeM. Hcnmonb3yloTes KopoOuaTsie rabuo-
Hbl TIpsaMoyronbHoi GopMbl (cM. [Tpuaoxesue 1), BRIIOMHEHHbIC H3 METal-
JAM9ecKoH OLHHKOBAHHON CCTKH, HMEIOMICH MECTHIPAHHBbIC 3BCHbA ¢ ABOM-
HBIM Kpy4eHueM. PazMep ra6uoHOB c 1eBoii cropons! HacemH 4,0x2,0x1,0 M
u 4,0x2,0x1,0 M.
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IMpoBoioka, HCIONB3yeMas VIS HM3rOTOBICHHMS raGMOHOB HMMeeT
npexen npoaroctd 380...500 MIla i oTHOCHTENbHOE YIIMHEHME MeHee 12%.
L[MHKOBOC NMOKPHITHE MPOBOJIOKHM NOIDKHO HMETh IUIOTHOCTL B MpeAciax
(24...29) - 10+ xI1a npu ec maMerpe ot 0,002...0,0039 M. Ipexen mpounocT
OIMMHKOBAHHOH IPOBOIOKHA B 3aBHCHMOCTH OT THIIA 3BCHBCB U €¢ AMaMeTpa
ZowkeH 6pITL He Menee 30...53 xH. s ympouncHAs MeTa/UIM9ecKol apMa-
TYphI H OOIeTICHHS e¢ YKIIa KM IO KPAasN CeTKa YCHIMBACTCA MPOBOJIOKOM,
uMeromelt 6ombmieli MEaMeTp, YeM IPOBOIOKA CaMOM CETKH.

Jns samonHeHHs raGHOHOB MOXET ObITH IIPHMEHEH MECTHbIA Ka-
MecHb C YACIHBHBIM BecoM He MeHee ¥ = 17,0 xH/M3, HO XemaTembHO MMETH
7 = 26,0 xH/M3,

Tlpu 3amonHeHHMH rabHoHOB Goiee KpyMHble KAMHH YKJIaIbIBAIOTCH
y Kpas CeTKH, 8 60Jice MEIIKHE - B CepeHe rabHoHa.
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IMPHJIOXKEHME $§

TIpumep ycIIeHRS cXI0HA cTeHo#H cHeTembl Teppamem
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I1.5.1. Hicxomubic AaHHLIC VIS MPOCKTHPOBAHUS

HcxonmpiMe JaHHEIMH VIS IIPOCKTUPOBAHMS IBJIAFOTCA:

1) MinxenepHO-reonormieckmii paspes ua I[IK 5+00 onomsHeBoro
yaacixa (puc. I1.5.1);

2) PacuerHbIe XapaKTCPHCTHKH TPYHTOB 110 HEXKEHEPHO-TEOIOTHYec-
KuM 3neMmentaM (UI'J) - rabmma I1.5.1.

Ta6muma I1.5.1
OH3INKO-MEXaHHICCKUC CBOMCTBA PYHTOB

MNeNe | Hammenoramne | Yaempunii | Koaddu- | Yaemnoe | Yroa
HUro IpyHTa Bec IMEHT | CUCIUICHME | BHYT-
y, kH/N3 | nopmc- c,klla | perHero
TOCTH TPpeHHS
¢ @, rpax
1 ITecok Meaxo u 20,0 0,66 1,0 33,0
CpeIHE3CPHUCTRII C
TIpHMeChIO IPaBe-
JHCTOro
2 | Cyrmmmok memo- 18,5 0,71 40,0 34,0
BHAJILHBIHN
3 CyIIIHMHOK OCHOBa- 17,8 0,84 38,0 22,0
HuS

3) Bernramma pacueTHOro ONOJBHEBOrO AaBieHns E, = 623,8 kH/w,
onpeaengercd o popmynae (4.6).

4) BeicoTa CTCHBI HA3HAYACTCS KOHCTPYKTHBHO, HCXOAS M3 PauMo-
HAJTLHOTO Pa3MCINCHHA ¢¢ Y TIONHOXWMA OMOI3HEBOrO CKIOHA (CM. puC.
5.1 H=9,5m.

S) O6mmmoeka creHs! cHcreMbl TeppaMem BEOTOMHAETCS U3 KOPo6-
4YaTHIX FaOHOHOB, 3aIIONHEHHBIX KAMHEM. B mepBoM NMpHO/MKEHHUH IPHHH-
MaroTcd rabuonst pasMepoM 1,0x1,0 M B nonepearoM cegenru (cM. TTpro-
xenue 1).

JivieBas rpaHL CTCHBI B BHAY €¢ 3HAYMTCABHON BBICOTHI IMPUHU-
MaeTcd cTyrieH9aTol GopMbI ¢ MpuHOIo cTyneHu 0,1 M.

6) ApMHpYOIIMMH CBS39MH SBISIOTCA MAaHEIA M3 METaUIHIECKHX
OLMHKOBAHHBIX CCTOK ABOMHOro KpydeHua (cM. [Tpunosxerue 3).

I1.5.2. IlpoBepka ycTOHYHMBOCTH CTeHS! IPOTHUB CIBHTa U
OITPOKHMBIBAHHA (IIPOBEPKa JOCTATOYHOCTH pa3Mepa CTCHBI)
IIpHMeM B IEpBOM MPHGIIIKCHUM MHPHHY CTEHEI 6 MO BEpXy U B no
HH3y, paBHOH 6,0 M.
VYerolaBOCTH CTCHbI NPOTHB CABHI'A 10 MOBEPXHOCTH OCHOBAHUSA
CD (cu. puc. [1.5.1) obecrieanBacTCs PH BHIMOIHCHUM YciroBuii (4.11).
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CxeMaTHYCCKHH HHXXCHCPHO-I'COJIOIMUCCKUI pa3pe3 OMoJI3HEBOro yyacrka, Ha I1K 5+00
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JonyctnMerii xoagdummenT 3amaca Ikl onpeacaserca mo ¢gopmyne
(4.7) opu y, = 1,20 (kaKk maa mamum 1 xaTeropun), 3, = 1,0 (ocHoBHOE code-
TaHME HAarpy3ok) u y = 1,0 (Mcmomb3oBaHME METOJA PacdYcTa, yAOBICTBO-
PAIOMIETO YCIOBHAM paBHoBecHA). IIpH 3THX JaHHBIX Ikl = 1,20.

PacuerHad cxeMa K NPOBEPKE YCTOHYMBOCTH CTEHBI Ha CIBUT M
ONPOKHUILIBAHHE IPHBCAcHA Ha puc. [1.5.2.

PacdaeTHas cxeMa K NPOBEPKE YCTOHYMBOOCTH CTICHBI
cucreMbl TeppaMem Ha [TK 5+00 Ha caBHT B onpoxuIpIBaHNE

1.0

1.0
%

i WA xﬁ i

1.0
{
ol o
a3
N
N
o

1.0

G

E,=623,8 xH/m

9.5m
1.0
}

1.0
W4
(=]
=

H:

1.0
S
)

&

0.51.0 , 1.0
>

—e] 1.0 fea— D
E

Puc. [1.5.2

Jna onpecircHUS PaBHOACHCIBYIOMICH YyACpXUBAIOMHMX cHA R mo
¢dopmyire (4.13) HalireM HOPMAIBLHYIO PeAKIHIO OCHOBaHUA N = G, 1o dop-
Myxe (4.18), mim gero ompenciacHa obmas ILIOMAAb MONEPSIHOrO CCICHHA
Beex rabHOHOB @), M 38CHINKH € 8pMATYPHBIMH [AHETAMH @,.
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PaBHoAclicTBYIOmAas caOBHraonmx cw 7 paBHa CHIIC OHOMSHEBOI'O
zasiacHnd E, - popMyna (4.6). KoadduupieAT ycToiHBOCTH HPOTHB CABHT'a
Haxomured mo (4.12).

Bee 3Tv BeMMHEBL 1A | M.M. CTCHBI BIMHCIICHBI IPH CICAYFOMHX
MCXO/IHBIX JaHHBIX:

- pa3Mephl rabHoHa B OTACILHOM i-oM cio¢ crens 1,0x1,0 M; @)y =
1,0x1,0=1 M% wmxemi colt uMeeT pasMepsl 0,5x1,0 ; @y = 0,5 M3 @, =
1,0x9 + 0,5x1 = 9,5 M%;

- cedeHMe 38CHIITKH CTEHBI

o, =(B- 1,0 H=(6,0-1,0)9,5=47,5M%

- yhenbHbI# Bec rabmoHa j, ompexenen mo dopmyre (4.21) mpm
YICTLHOM Bece MATEpHala 3anmojHeHU rabuona y = 26,0 kH/M3 (cM. Ta6-
iy 3.5) m ero nopucroctw n = 0,30 (cm. pHc. 3.4); 5 = 26,0- (1-0,30)=
18,2 xH/M3;

- YIeIBLHBIA Bec 3aChINKA (KPYNHO3CPHACTOr o mecka) y =20,0 xH/M3;

- Ko3dmpieHT Tperns / = tge = tg38° = 0,781, npuHAT Kak AL
MEOHs, YIUTHIBaf, 9T0 CTeHa OyXeT CoopyXaThcs Ha meGeHOYHOM Mmoaro-
ToBKe TommuHoMi 0,10 M;

- YACTBHOE CIIETUICHHE B mebHe ¢ = 0;

- onoisHeBoe JaBrenme E, = 623,8 xH/M (cu. I1.5.1). Tak xak e
OINOJ3HEBOrO CKJIIOHA ORO 3aBEJOMO GONbille FOPH3OHTANLHON COCTABIAIO-
mel aKTHMBHOIO JAaBJCHHA OT [PYHTa Ha CTeHY E,, TO pacueT IMpoH3BOAMTC
Ha Bo3jeciicTeue E, .

PeaymbTaTel pacdeTa MpH NMPHBEACHHBIX MCXONHBIX IAHHBIX Ipei-
cTaBjieHbl B Tabmmre 11.5.2.

Ta6mma I1.5.2
Pe3yabTaTsl MPOBEPKA YCTOWIHBOCTH CTEHBI HA CIBHT
N TMoxasarem PacueTHbIC BeTUIHHBI
1 |H M 9,50
2 |b=B,M 6,00
3 W,, M2 9,50
4 |w, M 47,50
5 N= GD =W, Y+ O Yy xH/M 1 122,90
6 |R=Njf+cB,xHM 876,98
7 _|E,xHMN 623,80
8 |T=E, xHM 623,80
9 R
k 7 1,40
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Jna paciera KoapPHumenTa yCTOHIMBOCTM MPOTHME OMPOKAIBIBA-
HHS HalieN X, no ¢popMylre (4.50), HMes B BRI, 9TO JHICBAg IPaHb CTCHb
HMCEET CTYTICHIATYIo $opMy ¢ mHBpHHOl crynenH 0,10 M (cM. puc. 11.5.2), a
TAKXKE IJIEYO Y, PABHONCHCTBYIOIMCH CHII BCeX FOPH3OHTAILHBIX HAIPY30K

By
H

Yo =75

2

TIpH 3THX 1aHHBIX HaiJEHBI MOMEHTH YACPAMBAIONMX CHI M), u
OTPOKHIBIBAIONMX CHII M, OTHOCHTENBHO Toukk C.
PesynbTaTe! pacdera npuBencHbl B Tadmmme I1.5.3.

Ta6muma I1.5.3
PesymbTaThl MpOBEPKH YCTONIHBOCTH CTEHEI HA OMPOKHIBIBAHMC
N TToka3aTemm Pacaersble BeMIMHRI
1. |HuM 9,50
2 (b=B M 6,00
3 lxp M2 3,09
4 | M, =GyxpxH-MN 3463,76
5 H
= M 4,75
Yo >
6 M, = Epyo, xH-M/M 2963,05
7 M
=2 1,17
on

Kax BuaHo M3 MaTepuaioB Tabmmmi I1.5.2 ycroifumBocts mporus
caeura obecricymBaeTCsd ¢ HOCTATOMHLIM 3anacoM. Koaddmmenr yeroivm-
BOCTHM NPOTHB ONPOKMABBAHHA (cM. Ta6n. [1.5.3) HeMHOro MeHbIIC HOpMBI
(|k|=1,20), OJHAKO YINThHIBaf, 9TO 38CHHIKA CTCHBI COOPYXKacrcs He H3
JKeCTKOro MaTepHana, MOXHO JIOMyCTHTh 3anac B 17% BMecto 20% H cum-
TaTb AOCTATOYHOI cc mmpyHy b = B = 6,0 M.

I1.5.3. TTpoBepka Hecymedt CIOCOGHOCTH OCHOBRHHA CTCHBI

YcTolfaMBOCTL OCHOBAHHMS CTCH CHCTEMB! TeppaMem no Hecymed
cnocobHocTH obecrieunBacTCs IMPH BLHUTONHCHAH YeIOBHAA (4.23):

PacuerHas cxeMa aHANOIMYHA CXEMC I IPOBEPKH BHYTPCHHCH
YCTOHIMBOCTH CTeHBI H NIpHBeAcHa Ha puc. I1.5.3.

Haiiaem o, 0 lol no dopMynam (4.52) u (4.24) mpu caemyronmAx
JAHHBIX:
b=B=6,0Mm; H=95wm;
E =E, = 623,80 xH/M; z = 3,2 M (MOIHOCTY, JIC/FOBHANLHOIO CYIIHHKA
3a cTeHoM - oM. puc. I1.5.1);
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y = 18,5 xkH/M3; ¢ = 40,0xIla; @= 34 rpan.;
N = Go = 1122,9 xH/™M (cM. Ta6m. I1.5.2);
M,, =3463,76 xH -M/M; M,, =2963,05 xH-M/M (cM. Ta6i. 11.5.3);
T =E, =623,80 kH/™.
OnpenenseM KCICHTPHCHTET e no (4.53)
o= 8.0 _ 346376 - 296305 _ 356 \

2 1122,9
Haiizem o, o (4.52)
o, =—11229 = 1276,02 xIla
(6,0-2-2,56)

Onpenensen gy, 1o (4.29), Xug 9ero Halimem N, no (4.32)
N, = e314134" . tg2(45°+34°/2) = 29,45;

3aTeM N, mo (4.31) xax

X 5 N
0,674

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 -mo (4.36);
¢ =18,53,2=59,2k[la - mno (4.30);
ip=1-623,80/(2-1122,9) = 0,72 -mo (4.34);
d,=1 i,=0722=0,52 -no (4,34);

Torna

Qim = 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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o] = §19_';'-4_7 =183182kIla

o (4.24)
YciroBue (4.23) BpmomHsercs (o <|al), Hecymas CrocobHoOCTHL
OCHOBaHMA JOCTATOYHA.

PacyerHas cxeMa K IpOBEPKE BHYTPEHHEH
ycroiturBocTH cTennl Ha [TK 5+00

2
6=6.0 ¥
—] 63 ja—— €
7
2 13 / }:
2 12 /1/ ‘ ‘
2 1 / AH
SJ__ a=6 10 ,/ }
2 3_i 9 y E,=623.8xH/m
1\ 1
X 2 8 /|
0.5, 7 /4G,
03 13 7 ]
05 1351 7 ]
0.5 | IR 2 S O pe——
0.5 1 31/ )|
0.5 2 o+ ]
0.5}
B————]
Puc. I1.5.3

I1.5.4. [IpoBepka BHYTpeHHEH! YCTORIHBOCTH CTEHBI

IpoBepka BHYTpeHHcl YCTOWYHMBOCTH CTEHBI IPOM3BOAHTCA I
o6ocHOBaHMA MPUHNMAEMBIX JJTHH CETOK M IIAra apMHAPOBAHMA.

IMpoaHocTs ceTKH XapakTepu3yercd KoaG@PHUHMCHTOM 3amaca Ha
PpaspeB k,, onpexeideMbiM mo dopmyne (4.58). [omyckaemas ApoIHOCTH
CeTKH Ha pa3phiB 11a ceTxu Trna 8,0x10,0 cM u3 mpoBonoxu & 2,7 MM paBHa

|Rp|=47,0 xHh.
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PacraruBaromue ycuimg, AelicTByromyue Ha SpMHPYIOIIHE 3TCMEHTHI
CETKH B KaXKAOM i-M ClIoe onpefensioTcs no popmyne (4.57), B xoropoif Bep-
THKaIbHOE JaBIEHHE O,; HaXomu1ca mo Gopmyite (4.56) mpu y =20,0 kH/NG 1
h; B cooTBeTCTBHH O cXeMoit puc. I1.5.3 B 3aBHCHMOCTH OT BHICOTHI I'aGHO-
Ha AH 1 pa3MemeHHs rabHOHOB pa3HO TONIMHEI B CTCHE.

KoapdumieHT akTHMBHOro JaBlicHHS Ha CTCHY K, HAXOIMTCE IO
dopmyme (4.58). ITpu @ = @ = 38° WIs KPYNMHOIECPHACTOrO Mecka 3aCHIKH 3a
creHolt B £=27° (cM. puc.I1.5.1) k, = 0,344,

Kos¢dimnmieHT 3amaca Ha BRLICPIHBAHHC CETKH K, ONpeIciIgercs Ho
(4.60), B KoTOpOif NPeACTLHOE AHKEPHOE YCHIIME CCTKH IMPH JTAHC 38/ICIKH
L,; naxomuares no (4.55). Ilpn 3ToM X03dMIMMCHT BHICPrUBAHHA CCTKH H3
IPYHTAa JUI% CCTKH M3 CTalxbHOH NPOBOIOKH ABoiiHoro kpydenng ¢, =0,91.

Ha xa)xpmoM ropH3oHTEe YKIAOKH CCTOK JXOIDKHBI GbITH BHINONHEHBI
ycoBus (4.62, 4.63), T.c. k, 2|k |

k,2lk|

Ipu MpHBEACHHBIX ACXOIHBIX JAHHBIX H YCTPOHCTBE CCTKH B COOT-
BETCTBHH ¢ pHC. I1.5.2, T.e. mpu HMXHEM clIoe ¢ AH=0,5 M ¥ BceX OCTaANbLHBIX
¢ 4H=1,0 M, nmupnHe rabuona b, =1,0 M H a=6° (umpeREa cTynenn 0,10 &)
HaiizeMm o,; o (4.56), T; o (4.57), L,; mo (4.55), | 7| mo (4.61), kp mo (4.58),
k, mo (4.60).

PesyabTaTsi pacdeToB BHYTpeHHel YCTONYABOCTH CTCHBI CHCTCMBI
Teppamemn npuBeacHs! B Tabmane I1.5.4.

Ta6muna I1.5.4
PeaynbTaTs pacuera BHyTpeHHEH ycTolamBocTH
CTCHBI cHCTeMBbI TeppaMemt

N" hi! AH, Cviy T’ Lli! I Tl ) kD kl
cios M M xila | xH/M M kH/M

1 9,5 0,5 [190,0 | 32,68 | 5,00 |864,50! 1,44 | 26,45
2 9,0 1,0 [180,0 | 61,92 | 4,81 | 787,88| 0,76 | 12,72
3 8,0 1,0 {160,0 | 5504 | 443 |64501{ 0,80 | 11,72
4 7,0 1,0 [140,0 | 48,16 | 4,04 | 51470 0,98 | 10,69
5 6,0 1,0 |120,0 | 41,28 | 3,66 | 399,67 1,17 9,68
6 5,0 1,0 1100,0 | 3440 | 3,28 |298,48| 1,37 8,68
7 4,0 1,0 80,0 | 27,52 | 2,89 |210,39] 1,71 7,64
8 3,0 1,0 60,0 | 20,64 | 2,50 |136,50| 2,28 6,81
9 2,0 1,0 40,0 13,76 { 2,13 | 77,53 | 3,42 5,63
10 1,0 1,0 20,0 6,88 1,74 | 31,67 | 6,83 4,60

Kax Buano w3 MaTcpuanoB Tabmamet I1.5.4 B HOXHMX paIax CTCHBI
BHYTPCHHAS YCTOIYMBOCTD e¢ He oGecrieanBacTCs 1o MPOIHOCTH CETKH, Be-
JHYHMHE Kp JaXKe MCHEE CIHHHILIbI.
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Han6omee mpocThiM pemicHHeM SBJISETCA YKIAIKa XOMOMHHTEILHBIX
PAAOB CETOK, T.C. MPAHYTHE B HHXHHX paaax AH=0,5 M. Pe3symbTaTsl nepe-
pacdera nmpecTaBicHb! B Tabme I1.5.5.
Ta6mma I1.5.5
PesynbTaThl JONOIHHTEILHOr0 pacicTa BHYTPeHHe ycToOHIHMBOCTH
CTeHBI cucTeMbl TeppaMenn

Ne hl') 4H, Gyis T, i Lﬁ' T TI ’ kn ka
cios| M M kla | xHM M xH/M

1 9,5 0,5 190,0 32,68 5,00 | 864,50 | 1,44 | 26,45
2 9,0 0,5 180,0 30,96 481 | 787,88 | 1,52 | 25,45
3 8,5 0,5 170,0 29,24 4,62 | 714,71 | 1,61 | 24,44
4 8,0 0,5 160,0 27,52 4,43 164501 | 1,71 | 23,44
5 7.5 0,5 150,0 25,80 4,24 | 578,76 | 1,82 | 22,43
6 7,0 0,5 140,0 24,08 4,04 | 514,70 1,95 | 21,37
7 6,5 0,5 130,0 22,36 3,85 | 455,46 | 2,10 | 20,37
8 6,0 0,5 120,0 44,88 3,66 | 399,67 | 1,05 | 8,90
9 5,0 1,0 100,0 34,40 3,28 | 298,48 | 1,37 | 8,68
10 4,0 1,0 80,0 27,52 2,89 |210,39 ] 1,71 7,64
11 3,0 1,0 60,0 20,64 2,50 {136,501} 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

XKenarenbHO HMCTH |k|=1,50. Pacger nmoxasain, 9o B 1-M, 8-M
9-M pazax 3TO YCIOBHE He BhiionHAeTca. OIHAaKOo, OraccHHe BhI3BIBACT TOJb-
Ko 8-off coii. B 3TOM CiTy9ae B HEM MOXHO YJIOXMTH CCTKY M3 MPOBOTOKH
6o1bmero qHaMeTpa.

I1.5.5. OnmcanMe KOHCTPYKIBHM CTeHBI cACTeMBI TeppaMem

CTeHa BO3BOIMTCA C MCIOIBL3OBAHHEM THIIOBHIX KOPOOYATHIX ra-
6noHoB ¢ apadparmoit pasmepamu 2,0 x 1,0 x 0,5 M 1 2,0 x 1,0 x 1,0 M, BBI-
TOJIHEHHBIX 3BeHbIMM mecTurpanHoit dopmer 8,0 X 10,0 cM H3 OIMHKOBaH-
Holt mpoBonoku & 2,7 MM M NPHKPCIUICHHBIX K HUM 3JIEMCHTaM apMHpPOBa-
HuA (TeppaMemn) B BHe HMCIONMX AHAIOTHYHbIC Pa3MeEphl MPOBOIOYHBIX
OLMHKOBAHHBIX CeTOK mmpuHoi 2,0 M 1 mHoiH 5,0 M.

B 8-M paay cresil apMUpYIomad M8HeMb BEOIOMHACTCS U3 MPOBOJIO-
xu I 3,0 MM (cMm. TTpmnoxenue 3).

JIna 3anonHeHHs raGHOHOB PEKOMEHAYESTCS MCIONb30BaTh Kaphep-
HbIH KaMeHb pa3MepoM B 1,5-2,0 pa3a nmpeBbOmarommM pa3Mep 3BeHa CETKH,
a B Ka49eCTBE 3aChINKH - APCHUPYIOMMI IPYHT (KpYIHLIA WM CpeIHE3EpHHC-
ThIA NECOK).

Jlna mpexoTBpAameHHa BbIMBIBAHMA TecKa ¢ THUILHOM CTOPOHBI ra-
OGHOHOB CJICAYET YIOKMTH FeOTEKCTHIb, HIPAIOmMii polb o0paTHOro G-
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1pa. Vicmomb3yroTes MOMOTHALNA TCOTCKCTHI pa3MepoM He MeHee 2,0x0,7M
u 2,0x1,2 M 11 ra6roHoB BeicoTolt 0,5 M M 1,0 M COOTBETCTBEHHO.
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IMPHJIOXEHME 6

IpHMep NpoexTHPoBaNHS GeperoyKperLieHus
CTpyKTYpOii H3 MaTpacoB Peno



I1.6.1. Hcxomibie TaHHbIC KM MPOCKTHPOBAHMAS

3anpoeKkTHpYeM 3aIMTY OT pa3MbiBa OTKOC8 H OCHOBAHHS HACHINIH
B COOTBETCTBHH CO CXEMOI, TOKa3aHHOMH Ha pHc.5.3,

Beicota Hacsmu Hy = 16,4 M; d; = 6,8 M; v, = 3,0 M/c; yKiIoH ocHO-
Banua i=0,035.

OmnpenenM pacaeTHYIO BHICOTY BOIHEE A1%.

Beperopas JIMHHA aKBaTOPHH IuIaBHag. L =2700 M, v,~20,0 M/c.

HaiizeM B cootBeTcTBHM ¢ yKasaHHIMH 5.3.1 GespasMepHyio BelM-

YHHY
§§_ _ 9,81. ZZOO = 66,22
v, 20,0
_Ha rpadmke puc.5.12 el coOTBETCTBYIOT Oc3pa3MepHbIC BEIHIHHLI
a= g’:" =0,014u f= &r =1,40. Orciona ompenensem mia rxy6oko-
vﬂ) vm
BOJHOM 30HBI
2
_d - M = 0’57 M,
9,81
T= 140-200 _ 2,85 c.
9,81

ITpu u3BecTHOM T naitaem no dopMyne (5.1) WMy BONHEI B ITy-
60KOBO HO# 30HE

_9,81-2,85

2
47 2.314

=12,69 M.

A
Tak kak d > Td , TO pacucTHOIt ABIACTCH ITy60oKOBOMHAS 30HA.

PacqeTHyio BBICOTY BOMHBI B Hell My onpencmM no dopmyne (5.4)
npe ko3(hdUIMEHTe TIpHBEICHHS BICOTHI BOMHBI K BhIcoTe 1% obecriedcH-
L
HoctH K; = 2,08 (HalizeM no rpaduxy puc. 5.13 npa i=1%n —fT = 66,22)
[

hi% =0,57-2,08 = 1,19 M.

I1.6.2. Pacuer 1pebyeMoii TOMMIEHB! (BLICOTH) raOHOHa WIH
MaTpaca Peno
Tax xaKk KpyIwsHa 3alUImaeMoro oIkocs paeua l:2,1e. l:m2
1 : 3,5, To HatineM t o dopmyre (5.6).
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Jins 3TOrO0 MpHUMEM IUIOTHOCTHL KaMHS B COOTBETCTBHM ¢ Tabummieit
3.5 p,=2,6 T/™? m nopacTocTL rabuona n=0,35. Torxa

L19
t= 2 =019 M
3:(1-0,35)-(2,6-1)-2
IpmnMaeM B COOTBETCTBHH co crienmdukanmeii raéuonos (IIpmio-
xenue 1) TormHy ToHKoro rabuona ¢, =0,50 M ¥ MaTpaca 1,=0,23 M.

I1.6.3. Pacuer TpebyeMoli Macchi H pa3MCcpOB KaMHA

ITpu Mm% =1,19 M no rpadmxy puc.5.15 TpedyeTca KaMeHb Maccolt
m, = 7,0 KT, cii COOTBETCTBYET IIpH A,=2,6 T/M3 pacaeTHbI pa3Mep KaMHA dy,
onpezenteMbi o popmyie (5.9)

de =1,2408-3/2%7 ~ 017 x.
2,6

TIpoBepnM, JocTaTOYEH M KAHHbIN pa3Mep KaMHd JUIS oGecricaeHHs
€ro ycroif9HBOCTH IPOTHB BO3cHCTBAA BAONL GeperoBoro T€YCHH BOEBI CO
CKOPOCTBIO V,. [Inf 3TOro0 HalifteM pacueTHoe 3Ha49cHAE d), o Gopmyme (5.10)

0,5-3,0

1,15-2.9,81- (3—5%)9) .0,894

de. = =014y

TaxuM o6pa3zoM, 19 3a8NOIHCHUS TaGHOHOB M MaTPacoB HEOOXO-
J3IM KaMeHb pacdeTHBIM pa3MepoM d = dso = 0,17 M.

ITpoBepuM XOCTATOYHOCTH KPYIHOCTH KaMHSA IO YCIIOBHIO €TI0 HE
BBIBAIHBaHHA depe3 F9chKy CETKH.

TTpumeM cerxy (cM. ITpwroxenne 3) pasmepom 0,08x0,10 M. Torxa
no dopmyie (5.11) MuEMManbHBIE pasMep KaMHS COCTABHT dj, 2 D=
0,08 M, MAKCHMATMBHBEA d 0, = 2D= 0,08 - 2 = 0,16 M.

I1.6.4. TpoBepka Ha JeopManEro raGHOHHON CIPYKTYPHI
OnpenenmaM feiicTByIonmMe KacaTeMbHbIC HAMPSXKCHNA 110 popMyIaM
(5.12)u (5.13):
- i% raGHOHOB, JICKAIMX HA OCHOBAHHUH
7,=10,0-6,8 - 0,05 = 3,4 xIIa,
- Ing raGHOHOB H MaTPACOB, JICXKAMmMX Ha OTKOCE
5,=0,75-10,0 - 6,8 - 0,05 = 25,5kI1a.
Halizem xpHTudecKkue KacaTelbHbIC HampsakeHMd Mo ¢opMyaaMm
.19 u5.15):
- IS raGHOHOB, JICKAIMMX HA OCHOBAHHH
7, = 0,1 - (25,51 - 10,00) - 0,17 = 0,26 xITa,
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- g rabHoOHOB H MAaTpacoB, JCKamHX Ha OTKOCE

7, =0,26- 1_&2_1_3 = 0,18 kIla.
0,430

B naHHOM cydae
1,2-3,4=4,08> 0,26 xIau 1,2 - 25,5 = 30,6 > 0,18 xI1a. I[To3ToO-
MYy cIelaeM IPOBEPKY Ha JomycTuMyio jgedopMammo. lus sToro HalimeM
napaMetp C. mo ¢opmynanm (5.16) 1 (5.17):
3,4-0,26
= (’———’2—)— 0,17 = 0,034,

. C. =
U OCHOBARIR (2551-10)
- IT% OTKOCA = (255-018) 0,17 = 0,28,
(25,51-10)

Haiixzem otHOmeHMe ;ﬁ no rpadmky puc.5.16

50

- V11 OCHOBAHMA Az__ =131,
30

2 1.

Q

- 1% OTKoCca
30
BbIoHHM MpOBEpKY Ha JOIMyCTHMOCTHL AcdopMammu mo ¢opmyie

(5.18):
- 1 ocHoBaHuA (rabuoH mpu t=0,50 M)

1,31 2.(@._ 1) = 3,88,
0,17

»

- Juia oTxoca (MaTpachl mp 1=0,23 M)

1,70 < 2-(%— ) = 3,53.
0,17

>

Tak KaK II9 OTKOCa YCIOBHE HE BHIIONHACTCH, TO NMPHHHMAECTCK
peleHHe 06 YKPEIUIEHMH OTKOCa H OCHOBSHHMA TONBKO raGHOHaMH TOMNIH-

Hoi 0,50 M.
I1.6.5. [TpoBepka ckopocTH (MUILTPALH
IMox cioem rabmoHOBR Ha rpaHMIc rabHOH - IPYHT Haliiem v, mo
dopmyae (5.19), npunss, 9To rabHoHbI SYIYT YCTAHABIHBATLCE NPAMO HA

[IHHUCTEDE rpyHT (1= 0,033)
137



1 (017}’ ,
- ;711 OCHOBaHHA Vv, = ———-(’—17-) . 0,005lz = 1,31 M/9,
0,033\ 2
1 (017} .
- W14 0TKOCa v, = —-(-’—j -0,05% = 4,07 m/a.
0,033\ 2

JomyckacMpic 3HaueHHs cKopocTeii HaliieM I CBA3HOIO I'PYHTa
no xEarpaMMe pHc. 5.17 B 3aBHCHMOCTH OT €0 MOPHCTOCTH 1, = 0,50; mma
cyrmmka v; = 1,25 Mfa.

Homxso 6bre v, < (2...4) v = (2,50...5,00) M/a

PasMpiBa nox raGuoHamH He GyteT.
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