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BBEAEHUE

Kak m3BecTHO, B HACTOfINCe BpeMA TPaaHMIIOHHBIMH CIIocobaMm
YCHACHUSA SKCILUIYATUPYEMBIX XCHC3HOAOPOXKHBIX HACHOICH H 32IMUTHI OT
Pa3MBIBOB 3¢MIMHOrO IMONXOTHA ABILIOTCH YCTPOMCTBO KOHTpOAHKETOB H3
APCHUPVIOMHUX IPYHTOB M TOKPHITHA H3 OCTOHHRIX H XKEIC300CTOHHRIX
T (PeXke KaMeHHbIC HAOPOCKH).

KoHTpOaHKeThl BeCbMa HAICKHBI, OXHAKO 3TOT CHOCO0 YCHICHHA
o0Iazaer PpAAOM HEAOCTATKOB, KOTOPBIC BHIHYKIAIOT NPOCKTHPOBINHKOB B
COBpPEMCHHBIX YCIOBMAX HMCKATHh AlbTCPHATHBHBIC pemicHHt. OCHOBHBIMH
HECHOCTATKAMEM SBIIMIOTCL: pacxol) OCOmbImHX 00BeMOB AcdsIIMTHBIX IPCHH-
PYIOIHX IPYHTOB, OTBOJ 3HAYHTCILHBIX IO ACH KYILTYPHBIX 3€MEIb ITOX
OCHOBaHHA KOHTPOAHKETOB, HCOOXOMMMOCTL B PALC CIYydaes ICPCHOCE pa3-
TYHBIX KOMMYHHMKAIMH, HEBO3MOXHOCTL OCYHMICCTBICHHA B CTCCHCHHBIX
YCIIOBHAX H IIABHOS HEOOXOIMMOCTD YATHHEHNAL BOAONPONYCKHEBIX TPYO.

3almaTel OT Pa3sMBIBOB B BHAC IUIMTHBIX HOKpHITHl TpeOyioT 3HaYH-
TEIBLHBIX PACXOAOB JOPOroro XeiuezoberoHa, ycTpoMcrBa CHEIHAILHBIX
MOM'OTOBOK WIH OOpaTHbiX (HILTIPOB, M BCCHMA YA3BUMEBI ITPH BO3-
Aeiicreyn BoHonpubos. KamcHHbIe HaOpocku 6oiee HaXeKHBI, HO TAKKCE
TpeOyIoT ycTpoiicrBa oOpaTHhIX GHILTPOB H TaKkKe YA3BHMBI IMpH yIAapax
BOJIH.

B ToOM H ZPpyroM cirydace ambTCPHATHBON MOIYT CIIYXHTL Pa3/MYHEBIC
IraOMOHHBIC CTPYKTYPhI - COOPYXCHHS H YCTpolcTa H3 rabHOHOB M MaYpa-
coB Pexo /1/. Ucnomb3oBaHMe ITHX KOHCIpYKHHH gBAgercs 6oiee 3KOHO-
MHYHEBIM, & B paJc clIydacB B 00jIce HAJACKHBIM CPCACTBOM, Y€M TPaTHIIAOH-
HeIe criocoObl o paxy npuaudH. Hanbojee Ba)kHbICc H3 HAX CIICAYIOMIUC:

- BBICOKA CONMPOTUBIIEMOCTDL Harpy3KaM, IMpOIHOCT: apMHPYIOITHX
IIEMCHTOB M JTMIICBLIX I'PaHcit;

- KOppO3WifHag YCTOMIHBOCTL K BO3ACHCTBHIO BOABI H aTMocdep-
HBIX ABICHUIA;

- IPOHUIIAEMOCTH H MOPHUCTOCTh KOHCTPYKIHMH, KoTopas obecredn-
BacT APCHUPOBaHME OOpaTHOM 3aCHIIKHM, 9TO HCKIIOYACT XOMOIHHUTCIBLHLIC
3aTpaTel HA YCTPOHCTBO APCHAXKA;

- THOKOCTh, KOTOpad Mo3BOJI4eT rabuoHHON CIPYKTYpE NMOraomaTs
OCaJKU I'PYHTA 0€3 pa3spymICHHI COOPYXCHHS

- IPOCTOTA CIPOHTEILCTBA ¥ MHHAMAaJIbHbIe 00BeMbI paboT Mo Noj-
I'OTOBKE OCHOBaHMSA (HCOOXOMHMO IMPOCTOC BHIPaBHHUBAHNCE MNOBEPXHOCTH);

- HE3KHE 3KCIUTYaTAllMOHHBIC PACXObI.

[abnoHHbIC COOpYXKEHHA OTBEYAIOT TpcOoBammaM skoidorud. OHM
HE NPENATCIBYIOT POCTY PACTHTEILHOCTH H C TCUCHHMEM BpeMeH CTaAHOBITCS
qacCThIO €CTECTBCHHOIO JaHmmadra.

MoXHO OTMETHUTL, 9TO B HACTOSICC BpeMA N'aOHOHHBIC KOHCTPYK-
Iy B Poccuu nepexaBaroT cBoe Bropo¢e poxacauc. Oupmoit "OPHUUYHNHE
MAKKA®EPPH" yxe BrmoaHeH 1eubii paa pador B Poccum o coopyxe-
HUIO MOMIOPHBIX CTEH, OeperoykpervicHuit u Ipyrux ycrpoiicTs U3 rabuo-
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HOB (beperoyxpemicane CapaTOBCKOro BOAOXpaHWIMINA, OOMIIOBKA KaHa-
aa B Huxkeropoackoit o6macmi, ycrpoiicrBo nmoanopHoit cressl B I'. CouH H
ap.).

[ICK "Amxon" no mpoekty MHUHWTa ocyimectsiicHO yCTPOHMCTBO
ApMOTPYHTOBOH CTCHBI M3 raOHOHOB I YCHICHHUA HackmM 1365 kM [ opb-
KOBCKOH KEIEC3HOH JOPOId.

Hacrosmme Ykxa3anus paspaboransl B MUHUTe a.1.H., npod. Bu-
HorpaxoseiM B.B. (pyxoBomuremn» TeMwl), A.T.H., npod. SxomaeBort T.I.,
K.T.H., o1, OpoaockiM [0.K. (o1BeTCTBCHHBIA HCIIOIHHMTENL), HH)KCHEPA -

M AaucuMoBoii H.[l., BubnorpanoBoii '.A., 3aifiieBbiM A.A., MoOpryHesko
B.H.



1. OBIIME CBEJAEHHSA N KITACCUOPUKAILIMOHHBLIE
XAPAKTEPUCTHUKH

1.1. Obmmue cBecHNS

PazmuuHble rabHoHHbIC CTPYKTYPEI MIPHMCHIIOTCS CBHIIIC CTa JCT B
o0JIacTH CcTAOMIM3AaIMHA I'PYHTOBBIX COOPYXCHHMH H 3alUTHI OT IPO3HOH-
HBIX MMPOIIECCOB OO0 0 poaa. AKKYMYIHpPYS B ccbc MUHCPATbHBIC 9aCTHIHE
[pPYHTa rabHOHHBIC COOPYXEHHS NpHOOpeTaroT eme 60MLITYIO NMPOYHOCTD H
CTAHOBATCA YACTBIO NPHPOHOrO JaHamuagra.

BpemMs MOJMHOH KOHCOMMAANMH KOHCTPYKIIMEM B 38BHMCHMOCTIH OT
KIMMAaTa U THIIA COOPYXREHHSI cocTaBIaeT oT 1 xo 5 aer. Ilociie 3aBepimeHns
Ipoilecca KOHCOMMIAMA IaOHOHHOC COOPYXKCHHC HpHOOpeTracT MaKCH-
MaJIbHYI0 YCTOMYHBOCTH M TOCIIC 3TOr0 CPOK €ro CIIyXObl MpAKTHYIECKH HC-
OrpaHHvIcH.

["abuoHHBIC CIPYKTYPBI OTHOCAICH K KIAcCy HOKHX cCOOpYyXeHHH:
OHH BOCIIDHHHMAIOT BO3MOXHBIC OC2JAKH IPYHTA, pearupys Ha 3TO HC3Ha-
YMTeIbHbIMM — TporubamMu. [Ipm 3TOM paspymenma caMoit rabuoHHOH
CTPYKTYpPbl HC TMPOHCXOJMHMT U COOPYXCHHC ITPOAOIKACT BHIOIOIHATH CBOC
OCHOBHOC PYHKITMOHANTLHOC Ha3HAaYCHHE.

[Topucras cipyxrypa rabuoHa npuaact rabHOHHBIM KOHCTPYKITHIM
XOpoIHe ApcHAaXHbIC CBOHCTBA, a BHICOKad NPOHHIIACMOCTD 3aIMINacT OT
BO3HMKHOBCHHS THAPOCTATHICCKHX HArpy3ok. MCKmodecH TaXKEe pa3phiB
CBA3H I'PYHTOBBIX H IMOBEPXHOCTHBIX BOJ, IO3TOMY NPAKTHIOCKH HCKI/FOYa-
erca cydpdo3pa Nox noAOMBOH OeperoyYKpSIMTEILHBIX COOpY REHMHA.

Bricoxve apena)xHbie cBoifcTBa rabHoHOB NO3BOITOT B O0dh-
IMAHCTBS CIy9acB CTPOHTHL NOMIOPHBIC CTCHLI 0€3 COMyTCIBYIOMEIO 3a-
CTCHHOI'O IPE€HAXa, 9TO YACIHEBIACT KOHCTPYKIMIO. KpoMe Toro, BOAZOIPO-
HHII2EMOCThL rabHOHOB CO3JacT HMJICaNbHBIC YCIOBHE I ITOSBIICHHA HA ra-

OMOHAaX PACIUTEIILHOCTH, HOMIMTHIBAS €¢ ¥ CTUMY/IHPYH ¢¢ POCT.
Mmuoroszersauii ombiT npuMcHerns rabmonos "OQUUYHUHE MAK-

KAQEPPH" noka3pIBacT, 4T0 COOPYXKCHHS U3 HAX OTHOCITCH K KiIaccy mo-
CTOSHHBIX, OHH OIarONpPHATCTBYIOT CO BPEMCHEM BOCCTAHOBICHHIO COCTOA-
HHA €CTCCTBCHHOI'O PABHOBECCHS B 30HC HX BO3BCACHHA, Oiaroxapg deMy Ha
COOPYXCHME BO3NCHCTBYIOT HAIPY3KH MEHBINHME, I¢M T¢, HA KOTOPhIC OHM
OBLIH pACCIHNTAHBI ICPBOHETAILHO.

[abuonnbic CIPYKTYphl 0087aFOT BLICOKMMH 3KOXOIHYICCKHANM
CBOMCTBAMH,

Konctpyxipmm u3 rabmonoB 6o0iee 3KOHOMHYHDBI, YCN TPaFIIHOH-
HBIC XCCTKHE HIIH IT0JXYXECTKHE KOHCTPYKIMH: 3KOCHOMHSE CPCACTB IPH HpH-
MEHEHHMH IrabOHoHOB cocraBiager ot 10 10 50 % na oxpn mmHclnbil MEIp,;
OHH TPeOYIOT MCHBLINN® 3aTPAT Ha SKCILTYaTalHIO H PEMOHT.

I"'abHOHHEBIC CTPYKTYpPhI O9CHDb MPOCTHI, W14 HX COOPYKCHHA HC Tpe-
oyerca xBamduipipoBaHHas pabodas cuna. O6beMbl paboT MO HOArOTOBKE
OCHOBAHHA MHHHMMAJXLHLI (HECOOXOMMMO MPOCTOC BHIPABHMBAHHC IOBCPX-
HOCTH). He HyXHBI JONOMHHTEIBLHBIC 3aTPATH HA YCTPOHCTBO JpPCHAXKHBIX
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CHCTeM. He BhIzpBaroT MHMpoOiaeM KIMMaTHYCCKHC WM CC3OHHBIC YCIIOBHA,
raGHoOHBI MOTYT YCTAHABIMBATLCA KaK B CYXOM MeECTe, TAK H B Boje. He

HY)XHa COCIHATbHAA TCXHHKA, JOCTATOYHO OOBIMHBIX CPEACTB CTPOHTC!ID-
HOH I I0IIA IKH.

1.2. Knaccndmxamms oObeKTOB, YCHIMBAECMBIX I'aOHOHHBIMH KOHCT -

PYKIIMSMH, H FraOHOHHBIX CTPYKTYP
Kraaccnduxanusa mpyUMcHeHHS raOHOHHBIX CTPYKTYP ITpHBEICHA Ha

puc.l.l.

['abHOoHHBIC CTPYKTYPBI MOKHO Pa3AC/IMTL HA B¢ OOILIIME IPYIIILI:

- CIPYKTYPbhl, MOJACPXUBAIOIINC MM YACPKHBAIOINFIC OTKOCHI Ha-
ChITNIEH WM HCYCTOMYMBEIC CKIIOHBI, H& KOTOPBIX Pa3MEINCHO 3eMIFHOE IMO-
IOTHO (IcpRad rpymia);

- CIPYKTYPBI, IPHMECHAECMBIC 119 3aIUThl OT Pa3MBIBOB OTKOCOB Ha-
ChIIeH M UX OCHOBaHMIA, 3aIHTHI OTKOCOB OT 3PO3MH, 3alMTHI OcperoBhIX
YCTOEB MOCTOB H MOCTOBBIX ONOP, A4 38U THI OT Pa3MBIBOB OEPETOB peK H
MOPCKHX OeperoB, BOIMIM KOTOPBIX Pa3MEIIACTCA 3eMIIIHOE NMOIOTHO (BTO-
pas rpynma).

Bece 3TM CTpyKTYPHI, B OCHOBHOM, KOHCTPYMPYIOTCH ¥3 rabHOHOB
pa3MvYHBIX THIIOB M MaTpacoB PeHo. Micmmoabiyercd TaKXe reoTeKCTUIL o
APYIrHe MATCPHAIbI (CM. HHXE, I'JIaBY TPETLIO).



KIIACCHOHUKALIHMA TTPUMEHEHHUSA TABUOHHBIX CTPYKTYP

["aOMOHHDBIC CTPYKTYPHI

[loxaepxuBaromMe H yACPKH- 3amuTI OT pa3MbIBOB

BAIONIMIC COOPYXKCHHNA

YcuiieH1e Hachiicit rabom- 3amuTel OTKOCOB HACHIMICH

OHHBIMH TIOATIOPHLIMM K OeperoB CHCTEMAMM H3 8-

CTEHaMN OHOHOB H MaTpacoB PeHO

YcuireHse HachbIliel CTCHA- 3amuTHl OTKOCOB HachmIct

MH CHCTEMbI TeppaMelr OT 3PO3HH

Y CHIIEeHHE HACBITICH 3¢eiIc- 3amuTsl OEpPEroBbIX YCTOCB

HbIM TeppaMcIeM MOCTOB rabnoHaMH ¥ MaTpa-
caMH PeHo

[Toaaepxanue HecTaOMIL- 3amMTHI MOCTOBLIX OIOP

HbIX CKJIOHOB I'a OMOHHBI-
MH CTPYKTVYDPAMH

beperoykperuvicHe cHCTe-
MaMH TeppaMemn

Mopckue beperoykpeniie-

i

Puc. 1.1



2. COEPBI PAIITMOHAJBHOI'O IPUMEHEHUA
FABMOHHBIX CTPYKTYP

2.1. CIpykTypHag cXxeMa chep paroHaTLHOTO IMPHMEHEHMS 1'a0H-

OHHBIX CTPYKTYP
Pa3maHpic raOHOHHBIC CTPYKTYPBI MOT'YT IMMPHMCHATHCA KAK pelrne-

HHA, aJLTCPHATHBHBIC KOHTPOSHKETAM H3 JPCHHPVIOMICIO I'PYHTA, YCTPOH-
CTBO KOTOPBIX, KakK IIPaBHIO, TpeOyeT yIMHCHHUS BOAONPOITYCKHBIX TPYO, a
TAK)XKC 3aIMTAM H3 OCTOHHBIX M XCIC300CTOHHBIX IUIMT H KAMEHHBIX Ha-
Opocok.

Ha puc. 2.1 mpeacrapicHa cIpyKTypHad cxeMa cdep paloHAIbHO-
o HNpHMCHEHHA FaOHOHHBIX COOPYXCHMI, rlic MPpUBOAITCS OCHOBHBIC MPH-
9¥MHBI, 110 KOTOPhIM B TOM HJIM HHOM CIIyqac [e/Iecoo0Opa3Ho HCIIONb30BaTh
rabHOHHBIC CTPYKTYPHI.

2.2, YKa3aHug 0 HCMOJIL30BSHMIO CTPYKTYPHOH CXEMBI

[Ipu BEIOOpE pemicHNs, AMLTCPHATHBHOIO YCTPOHCTBY KOHTPOaHKe-
Ta WIM 3aIIUT OT pa3MbIBOB B BHAC 6ETOHHBIX HIH XEIC300€TOHHBIX IUIMT U
KAMEHHBIX HaOpOCOK, HEOOXOMIMO OOpaTHTILCH K CIPYKTYPHOH CXeMe
puc.2.1.

OCHOBHEIM TIPHOPHTCTOM  PACCMOTPCHHA  AIbTCPHATHUBHOIO
KOHTPOSHKETY PCHICHHMA B BHAC INMPAMCHCHMA TaOHOHHBIX CTeH HIM CTEH
cucreMbl TeppaMem (cM. puc.l.1) sBiseTcq HeNeIeCoOOpa3HOCTS YAIHHECHHMS
BOJOITPOITYCKHON TpyObl. M CKIIOYHTCILHBIM MPROPUTETOM ABJISIOTCH CTEC-

HCHHBIC YCIIOBHA, ITPH KOTOPHIX BO3BCICHHE KOHTPOAHKETA BOOOIIE HECBO3-
MOXKHO.

B pajie cirydaeB nmpH coOpykeHHMH KOHTPOAHKETOB TpeOyeTca BLIHOC
Ha 3HAYHTCILHOM MPOTHKCHHM pa3IMYHBIX KOMMYHMKSUHA (xabenci, -
HHH CBA3H, ICKTponepeaad | mp.), 910 AcaaeT ITOT BAPHAHT YCHIICHHS He-
KOHKYPCHTOCIIOCOOHBIM JI4)KE B TOM ClIydae, €ClIM KOHTPOAHKET ¢ yJIMHCHH-
eM TpyObl H rAOHOHHAA CTCHA 3KOHOMHYCCKH PaBHOIICHHEI.

B ocTambHBIX CiIydasx IMPHHATHE IIPOSKTHOI'O PEIICHHA OCHOBHIBA-
eTCH HCKMOYHTCIHHO Ha 3KOHOMHMYECKOM 1eIeCOO0Pa3HOCTH.

[Ipr NMpHHETHH MPOCKTHOI'O PCHICHHMA IS 3alIUTHI OT Pa3MBIBOB
OCHOBHYIO POJIb HI'PacT 3KOHOMHYECKAA IienecoobpazHocts. OaHaKo, ecm
TpeOyerca B 0643aTCILROM NOPAAKE 00ecedHTL OTCYTCTBHE HEPaBHOMEP-
HBIX OCafOK OCHOBaHMI WIH PAa3MbIBOB OCHOBAHMIA, 4 TAKXE YCTPOHCTBO
CJIOXKHBIX OOpaTHHIX QHILTPOB, MPEANONTCHHE CICAYET OTAATE 'aOMOHHBIM

CTPYKTYPaM.
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COEPA PAIIMOHAJIBHOTO NMMPUMEHEHNSA FTABMOHHbBIX
CTPYKTYP

["aOuoHHbIC CIT YKTYPbI

AIbTepHaTHBA KOHTPOAHKC- AIILbTepHATHBA IUIMTAM M KaAMCH-
TaM HbIM HaOpockaM

HeobxommMocTs 3K0HO- IKOHOMHYECKaH LEAECO00-
MHM TPCHUPVIONMX I'PYH- Pa3sHOCTh

TOB

CTecHEHHbIE yCTOBHS Tpymoca ycTtpoHcTBa MOJI-
(IMpOMBUILICHHAA H I'PaX- Ir'OTOBOK H 0OpaTHBIX HTE-
NAaHCKas 3acTpoHKa DOB

HeoOxomMocTs nepenoca TpyaHocIH ycTpoiicrBa 3a-
pa3IMIHBIX KOMMYHHUKA - IIMT IO BO IO

41515

HenerecoobpasHocTs yi- Bo3Mmoxibic HEpaBHOMECPHBIC
JTHHCHHAS BOJXOIPOITYCK - ocal ik OCHOBaHHH

HbBIX TPpYO

HeobxommMocTh 3KOHO- JKOJIOrMIeCKHE TpeOOBaHHA
MHH ILTOINAACH KYILTYpP-

HbIX 3¢MCITh

BoaMoskHasg HepaBHOMEP-
HOCTb OCAJ0K OCHOBAHMIA

JKOIOTHYCCKHE TPeOOBa-

iI
=

0
b2
[S—
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3. XAPAKTEPUMCTUKA T'ABMOHHBIX KOHCTP YKL

KoHCTpYKTHBHO rabHoH MpeAcTaBIgeT H3 ¢eOf IMPOBOJIO
3anmoHcHHbI XxaMHeM. [To dopMe ocToBa rabHoHBI JACIATCA H8 KOPO

3.1. KoHcTpyKipH rabHoOHOB
(puc.3.1) n ipumEHApHYIecKue (puc.3.2).

*+%ePe% %
-ﬂn"ru-u*u-_-
%% % %%
0% % %% %
o%e%:% %%
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a - rabuoHsl 0¢3 AnadgparMel
6 - raduos! ¢ muadparMon

B - MaTpacel PcHo
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1.50-4.00 M
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HUWINHAPHYECKHUE TABMOHbDI

Puc. 3.2

Kopo69aTtsie rabHoHBI - 3TO SIIAKH OPEMOYrolbHBbIC $HOpMBI C OT-
KHIHBIMY KphIOKAMHU, H3TOTOB/ICHHBIMM M3 MCTS/ITHICCKOH OIMHKOBaHHOH
CETKH , HMEIOMEH MecTUrpaHHbIc 3BCHbS ¢ JBOMHLIM KpydcHHMeM (pHC.3.3).
Aumxy  3anoNHTBOTCS KAMHEM, KPHIIIKA 3aKPHIBACTCH H IPHKPEIUISCTCE K
CTCHKaM ITPOBOJOKOH. B 3aBUCHMOCTH OT BBICOTHI SIHKA KOPOOYATHIC I'a-
OHOHBI NOIPa3IeIAOTCd Ha BbICOKHe (BbicoTa ot 0,5 mo 1,0 M) M HHM3KHE
(BoicoTa ot 0,17 no 0,30 M - MaTpacer Peno).

["aOHOHBI MOI'YT OBITH pa3cIcHbI Ha TYCHKH NOCPSACTBOM BBEIICHHA
JHadparM, KOTOpbIe CIYXaT KIS VIIPOTHCHMS KOHCIPYKIMH H OOICrIcHAS
paboT 1Mo YCTPOHCTBY H 3KCILTyaTalMy rabuoHHbIX coopyxkernit. [Juadpar-
MbI HMCIOT T4KHE K¢ XapAKTCPHCTHKH, ITO M CETKa, H3 KOTOPOH COCTOHT
raduoH. OHH kpendrcd K paMe oCHoBaHHd rabuoHoB ¢ maroM 1,0 M Bo Bpe-
MS M3IOTOBJIIEHUA WX HA MPEIIPHITHM.

CremmdHixaii KopoOvaThiX rabHOHOB NMpuBeAcHbl B IIpHinoxe-
Ham | (a6 IT.1.1- [1.1.3).
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Ll pHaeckie rabMoHbl HMEIOT NMPOBOJIOYHEIA OCTOB B BH/IE 1IH-
IMHAPA, KOTOPBI COCTOMT M3 €AMHOI'O PYJIOHA CETKH, OTKPBITOI'O ¢ OTHOH
CTOpOHBI (MemkooOpa3Heli rabUoH) WM BAOML OHOro Ooka. OHH H3IO0-
TABJIHUBAIOTCE U3 OIMHKOBAHHON IMPOBONOYHON CETKH JABOHHOIO KpYyJICHHA.
XapaKkTepUCTHKH 3BcHA, MPOBOJIOKH, OLMHKOBAHHA, IIaCTH(RHKAIFH TaKHC
Xe KakK I KopobdaTeiX 1aOHOHOB.

Crnemudskanus IHIAHIPHICCKHX [A6HOHOB ITpUBCICHL! B T1pH:io-

xeauu 1 (Tabn. I1.1.4.).
[IpoBonoka, Hcnonb3yeMas NIS H3TOTOBICHHS TaOHOHOB HMECT

IMHKOBOE MokpbITHe mmoTHOocThIO 0,240...290 xr/M? (tada. 3.1), mpexen
npoadocTH 380...500 MIla, u ee OTHOCHTENbHOE YVIMHCHHC COCTABIICT ME-

Hee 12%.
Tao.pxa 3.1

[T10THOCTH IIUHKOBOI'O MOKPHITHA IIPOBOIOKH

Inamerp Jlomyck KomrgecTBo |
IPOBOJIOKH, Ha TUAMETP IIMHKA,
MM + , MM KIr/M?
2,00 0,240
2,20 0,240
2,40 0,260
2,70 0,260
3,00 0,275
3,40 0,275
3,90 0,290

0,08
0,08

e e e

PaspeiBHas HAarpy3ka METaUIMYECKOH CETKH, BHLUIOIHCHHOM H3
OILIMHKOBAHHOH HAPOBOIOKH, B 3aBHCHMOCTH OT KOMOHHAIMH MEXIY pa3Me-
POM 3BCHBEB CETKM H AHAMCETPOM ITPOBOIOKHU cocrapiger 35...93 xkH (Tabi.
3.2). [l1d ycreHHd MeTaLTHICCKO apMaTypbl H OOICIIcHHA €€ VKIAAKH MO
KpasM CeTKa YIpOYHIeTCcd IPOBOJIOKOH, HMeomell Oonbumii paMerp, 4eM
ITpOBOIIOKa caMoil ceTkm (1aba. 3.3, puc.3.3).

Tadmmra 3.2
[Ipeaen mMpoIHOCTH CETKH ¢ MECTHI PAHHBLIMH 3BCHLAMH
H3 CTaJILHOH IMPOBOIOKH C XBOHHOI' O KPYICHHSA

3BeHO [Ipeaenr mpounocTH, KH/M
pa3sMepoOM, [Iposonoka nuaMeTpoM, MM

M

2.00 2.20 2.4

35 40 45
30 35 42
34

47
43
33

33
43

~1
-
-
o
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[IppMeqanne: TlpHBeaeHBI HArpy3KH, BhUICpPKHBacMbIC IPH Pac-
TAKCHMM CCTKM B HampaBICHHMH  y3na CcKpyrxH. OTHocHTeILHOE
YWIRHCHHE CCTKH NpH 3TOM cocraBaser 6...7%. BhiaepxuBacMpic HE-

IPY3KH B DOOCPCHHOM HAMPABICHUH Y3114 CKPYTKH CHHKAXIOTCA B IBa pa’a
H OTHOCHTEIILHOC YIVIMHEHHE NOJOTHA CETKH cocTasiser 20...22%.

CETKA JIBOMHOI'O KPYYEHUI

. Merasutueckas npoBosioka. 2. [IpoBosioka XpoMKH.
3. C 1BOHHbBIM KpyucHHEM. 4. Ocb KpydcHUA

CTAHI.[APT KOMBHHAQH“ 3BEHO-TIPOBOJIOKA

D (cm) JdunaMeTp, MM
6x8 220
8 x 10 2.70 - 3.00
Puc. 3.3
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Tadomia 3.3
,I[nauc'ljp ITPOBOJIOK CETKH, KPOMKH, IEPEBAZKH

JduameTp
ITPOBOJIOKH
IIEPEBA3KH,

MM

2.00

[Ipu ycrpolictBe rabHOHHBIX COOPYXEHHH B 0CO00 KOPpO3Hil-
HOH cpelie HCONBL3YITCA raduoHbl ¢ nomBHEWIXIOpWHBIM ([IBX) mo-
KpPBITHEM (OLIMHKOBAHHAA NPOBONOKA CETKH, DOKPHIBACTCA OOOIOYKOH
u3 [IBX romumwmoni 0,4...0,6 MM). CTangaprHagd KOMOHMHAIME pa3Mcpa
T9cHKH U JHaMcTpa MPOBOJOKH IIpHBEACHA B Tab1.3.4.

Ta6mmia 3.4
Pa3sMephl MPOBOIOKH CCTKH ¢ MOKphITHEM H3 [I1BX

g 3amonHeHHMs T1abHOHOB MNPHMCHSCTCA OOOH KaMCHHBbIN
MaTCpUall, COCTOSOIMHA M3 OYIBIKHMKA, FaJdbKH, K&PbEPHOIO KaMHA U OTBC-
qaommii pyHKIMOHAIbHLIM TPcOOBAHMAM, IIPEABIABIACMBIM K COOpYXKE-
HUIO M3 I'aOHMOHOB.

PexoMeHIyeTca HCNONL30BATL MATEPHANL ¢ OOMBLIDNM VACTLHBIM
BecoM (He MeHee 17,00 xH/M3), 1 mopucroctnio 0,30...0,40, (puc.3.4) Mo-
po3oycroiiuuerii (¢ Mapkodi o MoposoycrodauBocTy Bhaue MP350);
NMpOoYHLEL; He pa3MbIBacMbIif Bool; obnajaronmii Xopomeil TBEPIOCTHIO.
Tun xaMHs, ITpUTOAHBINA 1A 3aIIOTHCHHS TaOHMOHOB IIPHBCACH B Ta01.3.5.

Bo m36exaHMH NoTepu KaMHA IIPH IKCIUTYaTalMH raOHOHHOI'O CO-
OPYXCHHA Ppa3Mcp KaMHA - 3aMOJIHMTCIA JODKCH ObITHL HE MCHEE, 9c¢M B
1,0...1,5pa3a (mo 2,0) 6ompme pasmepa (D) 3BeHa cetku (cM. pHuc.3.3).

[Ipu 3anomaeHuu rabnonoB 6oliee KpynHbic KAMHH JODKHBI YKJIA-
ABIBATHCE V Kpas ceTkH, a Oolec MEIKHC - B CEpeauHe rabuoHa.

16



Tabmumua 3.5
MatepHan g 3anoiqHeHHA ra®MoHOB

[OpoAA xkH/n3

3.2. ['paBUTAITMOHHBIC T'aOHOHHBIC CTCHBI

['paBuTaimmonsag radbuondag creHa ( I'1C ) | mpeacrasinger cobol
MOMIIOPHYIO CTCHY, BBIIOJHCHHYIO M3 rabHonos 2 (puc.3.5).

[To noamepxuBaromeMy BO3ACHCTBHIO Ha HaChITh raOHOHHAA MOA-
IIOpHad CTCHa BMeECTe ¢ 3achmikodf 3 m mpuchimnkoit 4 (cM. puc.3.5) 3ame-
HAeT cCOO0H XOHTpOAHKET M3 JPCHMPYIOIICIo TIPYHTa S.

[Ipy mpoekTHpoBaHMH MpPHHMMAacTCH, YTO0 FaOHOHHAd CTeHa pado-
TAcT KaK CAHHOC HEIoe IMPOTHB CABHTA MO MOBEPXHOCTH AD H ONIPOKH/IBI-
BaHHA 110/ BO3JCHCTBHEM CHIbI OMOBHCBOIO AaBICHMA £, OTHOCHTEIHLHO
To9KH b (cM. puc.3.95).

OcHoBHBIC pa3Mephl COOpYXeHHA (CTeHsI) - BhicoTa H, raGapuThl
rabMoHOB U MIMpHHA OcpMbl b ONpeACHLIOTCS H3 YKA3a8HHBIX YCIOBHH.

g ycrpolicrea IpaBHTaLHOHHON mMoanopHOH cre#bl H3 radbmo-
HOB 11€1eCOO0pasHO HCIOIb30BaTh KopobuaThic raboHnl B MaTpackl PeHO
npsaMoyroiapHot gopmel (cM. prc.3.1).

[ToamopHeie cTeHbl H3 rabHOHOB MOryT ObBITH MAaCCHBHOIO OYCP-
TaHHMA (IPABHTALMOHHBIC CTEHBI) M TOHKOI'O OdYepTaHUA (MIOIYrpPaBHTALIA-

OHHbIEC CTCHBLI).

OHu OBIBAIOT:
H

- HIBKHE — < 1.5,
bsf’
H

- BBICOKHE — > 1.5,
b(b

rrc H - BHIMMAa% BBICOTA CTCHBI, M |
by - 3bdexTHBHAS mHMpHHA ¢(yHAaMeHTA, M.
JIMiieBas rpaHbk TakHX CTeH MOXET YCTpaAHBATRCA:
- CTyneH4YaTol (BEpTUKATLHOM WIM PpacoJOXEHHON MOX YIJIOM
K BCpTHKAIM);
- rIagKoN (BEpTUKAILHON HIM HAXKIOHHOH).
1A OCHOBHBIC THITHI CTCH IPHBCACHBI Ha pHC.3.6.
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NPUHIIMMMUATIBHASL CXEMA YCHUJIEHUS HACHIIITU TABUOHHOH CTEHOU
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s
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HaBJICHHA

Puc. 3.5



TUIIbI TABMOHHBIX CTEH
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1) I'paBuTaipionHas

2) [lodayrpaBHTalIMOHHAS

3) CtyneHuaTas

4) ToHkas cTeHa ¢ aHKepOBKOH

Pirc. 3.6
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3.3. Crennl cucrembl TeppamMem
Crena cucreMbl Teppanem (CT) mpeacrasnger coboli MaccuB ape-

HHPYIOMICI'O I'pyHTa |, apMUpOBaHHLIA CHapyxu radmoHaMm 2, a BHYIPH
MaccHBa MCETAUIMYECKHMMM ceTkaMH (puc.3.7).

[To noanepXHUBAIOIMEMY BO3ACHCTBHIO HA HACBHBIIL CTCHS CHCTCNBI
Teppamern BMecTe ¢ mMpHCHIMKOi 4 3aMendeT coboit oObMmHbIT KOHTPOAHKET
H3 APCHUPYIOMICT O I'PYHTA 3.

[Tpu mpoexTpoBanuM npuHAMaercd, uro MaccHB ABC/] padotaer
KaxK ¢JMHOE IMCNoe MPOTHB CABHTA IO MOBEPXHOCTH AB nox BO3acHCTBH-
cM CHJIbI ONOJIBHEBOro JaBiacHua E, (cM.puc.3.7).

OcHOBHBIC pa3Mephl COOPYXEHHA - Bbicota H, 1 ImMpHHA OcpNbI
b onpeaenSIOTCa M3 YKa3aHHbIX YCIOBHIA.

ApMupoBaHne 3 obecneunBacT 1EIOCTHOCTHL MaccuBa ADBC/] u no-
BHIACT €0 MECTHVIO YCTOHMIHMBOCTD.

CucreMa apMUpOBaHHS I'PYHTa B COYCTAHMM C rabHoHaMHM Ha-
3pIBacTCA cucremoil Teppamemn (puc.3.8). B kadecTBe apMHpVIONHX CBS-
3¢ B TAKMX COOPYXCHMAX HCIOOIB3VIOTCd TAaHCIH H3 METaUIHICCKHX
OIIMHKOBAHHBIX CCTOK JABOHMHOIO KpPY4YCHHH, oOecrcuuBalolie apMH-
poBaHue oOpaTHOM 3achIKM B IOPH3OHTaldbHOM HampaBilcamd. [Mo-
NOJHHTEIILHO MO KpasdM H JIMIIEBOH TI'PaHHM NEHEIH YKPCIUICHBI  OIMHKO-
BAHHOH MPOBOJIOKOH IHaMETPOM 3.4.....4,4 MM.

Crena cucrembl TeppaMell MOXET HMETH PA3IMYHOC O9CPTAHHC
JMIECBOM IpaHM. B KOHCTpyXIMAX CTSH CHCTeMBbl TeppaMeml, HCIoIb-
3YIONMX KOpoOwaTeie rabHoHbl, 3amojHCHHbIC KaMHEM B KadecTrBe OOIH-
[IOBKH, JIMIICBas rPaHb MOXET ObITh BepTHKAaJLHOM M cryneH4aToil ¢op-
Mbl (pHC.3.9).

CucreMa Teppamein 6e3 Hcnonb3oBaHMa raduoHoB (“‘3emeHbid”
TeppaMen) MOXKET HMETH HAKIOHHYIO WM BEPTHKANLHYIO JHIEBYIO CTOPO-
HY (cM.puc.3.8). JIlunicBas rpanb cHcTeMBl “3eleHbii” TeppaMem BHIION-
HCHA M3 MAHCICH CEeTKH JABOMHOIO KpY4cHHA, K KOTOpoH NPHKPCIUICHO
OHOIIOIOTHO, HHMITHMPYIOMICE POCT TPABAHOIO ITOKpOBa (VIS CYXHX OTKO-
COB), HJIM ITOTHITPOIMMJICHOBOS IMOJOTHO (VIS CTPYKTYP, MOABEPralommXxCa
BO3JCHCTBUIO Boiapl) (pHc.3.10). “3eneHpit” TeppaMem BO3BOIMTCE IOA

yraoM 60-70° x ropu3onTanu. BHyTpH 3TOH CHCTEMBI YCTAHABIHMBACT-
cd apMaTypa TpeyroibHoil gopMbl (cM.puc.3.8), 9To mo3BoigeT el BRIICP-
XHBATL 3HAYMTCILHBIC HAIPY3KH Oe3 N3MEHEHNA POPMBI.

Hcnomb3oBaHHe 3eMIH LI HapyXHOR oOmmoBkH (“3enennii” Tep-
paMeIll), pacTMTCILHOIO [PYHTa, OOOramieHHOro pa3HIHbIMM BHIAMH
TPaB, a TakKXe obpaboTka IHIPONMOCEBOM IMO3BOJAMIOT MONYYMTHL IIOII-
HOC 3¢/IEHOE ITOKPHITHE KOHCTpYKIMit cacTeMbl TeppaMem (cM.puc.3.10).

B 3aBHCHMOCTH OT THTIIA JHIICBON I'paHH cHcTeMbl TeppamMem (¢ HC-
NOJIL30BAHMCM I'aOHOHHBIX SINHKOB HIH 0¢3 HHX) CYMECTBYIOT JB3 BapHaH-
Ta cOopkH (puc.3.8).

Bec B TumopasMeprl 3IEMEHTOB CHCTeMbl TeppaMern H “3eaeHbrd
Teppamemn nmpuBeacHsl B [lpumoxens 2 (radn.I1.2.1, I1.2.2).
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[TIPUHLIUITUAJIBHAS CXEMA YCUJIEHHUS HACBIIIU CUCTEMOHM TEPPAMEII

Kpurryeckas NOBEPXHOCTD

CMCLLICHHAS I
o/,

IM0Pa_ONOIIHEBOrO
NAaBJICHHU S

Puc. 3.7



CUCTEMA TEPPAMEILL

CUCTEMA TEPPAMELW

CUCTEMA "“3ENEHLIN" TEPPAMELY

eyl e e il

Cuctema Teppamews Cucrema "3enéHmd” Teppamew
L = [hnHa L = lnuxa D = Ninyesan naxens )
A = Jnement Teppamew A = AnemenT "3enénnii” Teppamew E = Apmatypa TPeyronsHOu GopMe
B = Mposonoxa apMnpoeanna B = MNpoB0noKka apMrupOBaHUR F = Ouxcupyoume K0Asud {(NKoTHoro
C = fwadparma C = BuononoTHO (whK reoTexCTnAs) UMHKOBAHWKA)
Puc. 3.8

[Ipu coopykeHMM CTEH cHCTEMbI TeppaMemm K MaTcpHalaM 3a-
ChINIKH [PEALIABIMIOTCI OCODBIE TPCOOBAHHA.

O obecricacHHS HEOOXOAMMOro CHEIUICHHME B apMOIPYHTOBOM
COOPYXCHHH H IapaHTHH HaACXKHOH padoTel apMOIPYHTOBOH CHCTEMBI C
HCHOIb30BAHHCM METAUIMICCKHX CCTOK HE3aBHCHMO OT COJACpXaHHA Blia-
I'M B KadecTBE MaTcpHaa oOpaTHOH 3acChHIKH, YKIAABIBREMOrO Mo3aju
JIIICBOH IPaHH KOHCTPYKIIMH, PEKOMEHIYETCE NPHMCHATH 3CpHHCTHIY, CBO-
0OHONPEHUP VIO MaTepHall, KOTOPhI oTBEYacT CICAYIONHM YCIOBH-
IM:

- He ©Ooiee, 9eMm 15% or obmelt Macchl MaTepHana IODKHO OBITDH
Mempae 0,075 MMm;
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1 ¢

n=0.50-1.00 M

0.50-1.00 M

h=

KOHCTPYKLIMU CUCTEMBI TEPPAMEII

=
o
-
i
o
i
ﬁf‘*
o
i

- DNeMeHT cucTeMbl TeppaMeiu. 2 - [eotekcTuimb. 3 - IPyHT 3achinky.
4 - OnemeHT 3esieHoro Teppamema. S - Muaponoces. 6 - BuononoTHO.

Puc. 3.9



3EJIEHOE [1OKPBITHUE KOHCTPYKLIUH
CHUCTEMBI TEPPAMEILL

1. OnemenT Teppamenia.,
2. I'eoTexcIiIb.

3. UepeHok.
4, ITaHeb ceTX XBOMHOIC KPYUCHHA.
5. MaTepuas 3achilIkH

. =
B=0.6-0.TH

1. Dnement TeppaMerna.

2. I'eoTeKcT M.

3. Yaobpennas noysa.
,+*~ 4. Bo3MOXHbIC TPABL B KYCTAPHHK
(noxoasiliie I MOCAIKH).

1. Dnement 3eneHoro TeppaMelna.
2. MaTepHan 3achinKy.

3. [NeoTexCTHIIS.
4. I'naponoces ro4shl.
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- HE MeHee, deM 90% or obmmeH Macchl MaTepHala AO0/DKHO ObIThL  MEIBYE,
geM 100 MM;

- MAKCHMAaJbHbIA pa3Mep 2acTHIl TPVHTA 3aChilIKH HE AOMKEH OBITH
bonbme, acM 150 MM.

[lpn cobmoacHMM BHINCITPHUBEACHHBIX PEKOMEHAAIMH YT od BHYT-
PEeHHEro TpeHHUA oOpaTHOM 3achmku Oyaer paBeH 36 rpaj.

Hmxunit npenacii B peKOMEHIAMAX I10 3€PHOBOMY COCTaBY 3a-
CHIITIKH MOXeT ObITh yBeamucH 10 20% oT odmeil Macchl ¢ pa3MepoM
qactuiir Menpbae 0,075 MMm. [lpr 3TOoM obecrneauBaercd HeoOXoauMas Be-
JIH9MHA YIJIa BHYTPECHHEI'O TPCHMA.

[loBeaeHne MarTepuajioB o0paTHOH 3acChbIIKHM, HE OTBEYAOIUX
aJCKBATHO dTUM TPcOOBaAHMAM MCHCE INPEACKa3yeMo, IIaBHBIM 00pa3soM,
H3-38 COACPXAHHUA BJIATH B 3aCHINIKC M ¢¢ HW3MCHCHUA B TEUCHME CpPOKa
CIIYKOBI COOPYXECHHA.

B xadectBe oOpaTHOM 3achIKH BO3MOXHO HCHO:IL30OBAHHE CMC-
HIAHHBIX MATCPHAJIOB (CMECh IECKa M I'PAaBHA, H T.IL.), B TOM YHCIE, MOTY-
YCHHLIX C MOMOMBIO XHMHYCCKHX METOAOB craomwmsaimM. [Ipu 3ToM He-
oOXomMo obecnednTh, 9TOOBI BETMIHHA yIila BHYTPECHHEI0 TPEHHS IpyH-
Ta oOpaTHON 3achmKH ObLla HEe McHbIIC 28... 30 rpan.

Bo H306exaHvH NOBpEXACHUS METALIMICCKON CETKH CUCTEMBI Tep-
paMenml PYHTOVILIOTHSIOIMMMH MAaIMHAMH OTCOPTHpPOBAHHLIH MaTcpHal
3aCBINIKH YKJIaIpIBACTCA M YIUIOTHACTCH CJIoSMH HE 0o.1ee 0,5 M.

[Tpu ncnomp3oBaHMM rabHOHHOH JIMIICBOH I'PAaHHM IPVHTOVILIOT-
HAFOINHUC MAIMMHELI HE JOJDKHLI NOoAXo uTh O/ke 1,0 M K 1hbLILHOI cTOopO-
HE KopobdaToro rabHoHa.

YrumoTHeHMe 3aCHIIKM Y TaOHOHOB 3aBEPIIAIOT € IIOMOMIbIO PVYY-
HbIX BHOpPaTOpPOB.

PexoMeHIyeTCcs oOecrieduTs VIUIOTHEHHE 3achIlIKA 0 IUIOTHOCTH
MaTcpnana 1,800 /M3 .

3.4. 'aOHOHHBIC CTPYKTYPHI B Ocpero3alIuTe

/I8 3ameTel OT Pa3MBIBOB OTKOCOB HAChIICH M HX OCHOBAaHIHII,
OCperoBBIX YCTOCB MOCTOB H MOCTOBBIX OMOP, PEIHBIX M MOPCKHX O€peEl OB,
BOIM3U KOTOPBIX pa3MellacTcd 3eMISHOE IMOJOTHO IICIIECO0Dpa3HO IMpe
HCTIONBL30BATL I'aOHOHHBIC CTPYKTYPHI: IMUIMHAPHYECKHC H KopoOdaivie
rabMoHbl, MaTpacel PeHo, cucreMy TeppaMeln, OLIHHKOBAHHbLIC CCTKH  JIBOH-
Horo kKpyucHuf ¢ [IBX nmoxkpertieM u 6e¢3 oHoro. OHH MOTVT IpHME-
HATHLCA K4K OTACILHO, TAK M B CodYcTaHMM Jpyr ¢ JpyroM. Harmpuwmep,
HCHOMB30BAHME B KAUCCTBE 38IMMTHOH OOJIHMIOBKM I HOXTOILIACMBIX OT-
KOCOB Hachhiel M pyciIa PEKHM KOHCTPYKIMII H3 raOMOHOB H MaTpacoB
PeHO peryMpyeT T€dCHHE BOJHOIO MOTOKA, MO3BOMMET 3alMMTHILCH OT
JPO3HMBHBIX SBIACHHA HA OTKOCAX H JHC Pycia, YIYIINAeT CTaOHIbHOCTDL
OTKOCOB U OCHOBaHMIL.

B 3aBucuMOCTH OT OOBEKTa 3ammdTHAs OOIMIIOBKA (MOKPHITHE)
MOXCT VKJIAABIBATLECE BCYXVIO HJ/OH MMOJ BOIOH.

26



IIpu ykinagxe matpacoR PeHo U rabHMoHOB HeoOXOMHMMO YXOCTO-
BEPUTHCH, YTO [PYHT AMIMIHAEMOIO COOPYXEHHS 001aacT AOCTATOYHOH
YCTOMIMBOCTBIO M CTAOMILHOCTHIO, & HAKJIOH €r0 OTKOCOB HE BHI3OBET
CIIOI3aHUR TIOKPHITHA.

DIeMEHTH OOTHITIOBKH YCTAHABIHBAIOTCH HA TICATOIUVISCMBIX OTKO-
caX HAaCBINCH, Ocperax KaHaoOB M PeK IOMNCPCIHO OTHOCHTCILHO TCICHHA
BOAbI, TO €CTb NEPHNCHIUKYIAPHO BONHOMY MHOTOKY. OXHAKO IIpH YCT-
poHcTBE NMOMHOM OOHMIOBKM Ha JHO YKA3ILIBRIOTCH 3JIENMCHTBI ITOKPHI-
TH4 B IPOJOJILHOM HANPaBICHHH OTHOCHTCILHO TCYCHHA BOILI.

Pacder 3a00MTHOIO IOKpHLITHA 3aKIIOYaeTcd B OMPCACICHHH TOJ-
IUHBI OONMMIIOBKH; TOJI00pe pa3MepoB M Macchl KAMHY, YKIaAbIBAEMOIO B
rabMoHsl M MaTpackl PeHO;, NMpOBepKEe MPOYHOCTH MeTauIMYecKol CeTKH,
B3 KOTOPOH U3roTOBICHL! OCTOBBI F'AOMOHHBIX KOHCTPYKIIHIH.

[i1g obecricacHUA TEPMETHIHOCTH 38IIHTHOIO MOKPHITHA PEKOMCEH-
AYyeTCd HCIOIb30BAaThL MATPachl PEHO M I'MApaBIAGCCKYIO OMTYMHYIO MACTH-

Ky. MX coeapHeHHic Mo3BOJSCT HNOXYIHTL IVIACTHIHYIO H IEPMETHIHYIO

rabMoHHYI0 KOHCTpYKimIo (puc.3.11).
Maciuka HAaHOCHUTCH B ropsdcM BHIE B HCOOXOMHMMOM XOJHYECCTBE,

KOTOpOE€ pacCYMTHIBACTCH 11 TpeOyeMoH CTeneHH MpOHHKHOBCHHE B 34BH-
CHMOCTH OT NMPOHCHTHOIO COJACPXAaHMA IMYCTOT (MOPHCTOCTH) FaOHOHHO-
ro coopyxcHus. Eci 31 padoTel BHIIONMHAIOTCA IIPH HM3KOH TeMIicpa-
TYpe pabodch cpempl, TO NpH HOAOOPE cocTaBa MACTHKH HCOOXOMHMMO
YHHTHIBATH 3Ty OCOOCHHOCTL H OCTABHTEL ONpeAcicHHBIN 3anac (AMAana3oH)
B TEMIICpAaTypax, 9ToObl NPOTHUBOCTOSTH CIHINKOM OBICTpOMY OXJIaxie-
mro. CpeHee KOIMYeCTBO MACTHKH, HeOOXoMHMoOe NIS Pa3iMIHBIX CIIy-
9acB MpHBEIACHO B Tabdi. 3.6.

Tabmaa 3.6
Ho3upoBka OMTYMHON MacTHKH

CrenieHy mMpoHMKHOBCHHA,

!

KoHcTpyKips
9aCTHIHOE
Martpacsr Peno 150 60...90
170 80...100

190...220
200...240
240...280
400...450

90...120
100...130
120...150
150...200

230
250
300
300

=

o
z E
-~

[ aOHOHLI

PekoMeHIyeMpIil cOCTAB MACTHKH IS IPHMCHCHMS BHC BOILI H
NoJ BOXOH HpMBeAcH B Tabm. 3.7.
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Tabmaa 3.7
CocraB MacTHKH

CoaepxaHue KOMITOHEHTOB, 7o
0o0acTh IIPHMEHEHHY
BHE BOIbI oA BojgoH
66...73 65...75
12...16 10...15
15...18 15...20

KoMIIOHEHThI MAaCTHUKH

NCCOK
HanoJIHHUTCID

Mactuka NDPHMCHSCTCA B IOpSYUcM BHJIC, OHA JAODKHA ObBIThL AMI-
KO#l 14 3aMHMBKH (HCIIONB3VETCH I'PABHTAIHOKRHLI c110c00) H 3amoIHITH

IIyCTOTHl KOHCTPYKIHH IIPH CICAVIOMHX TENIEpaTypax:
- 3g7mBKa BHe Boapl 150...180° C;
- 38JJABKAa IO BOIOH:

raybrHa no 2 M 120...150° C,

rayomna ceenoe 2M - 100...130° C.
1A pas/maHBIX YCIOBHHA PEeKOMEHAYETCd HCIOIL30BATH CICAYIO-
IS THIIHI M3CTHK:
- VIS 3aJMBKH BHe Boabl: 40/50/60/70/80/100;
- VIS 38THMBKH IIOX BOIOH:
rayouna a0 2 M - 80/100 mwm 180/200,
roryouna ceomue 2 M - 180/200.
B xaudecTBe adbTepHATHBBI OHTYMHOM MacTuke, I4 obecriede-
HHA BOJIOHCMPOHUIIACMOCTH MOKPHLITHA MOXHO MCIONL30BATL OHTYMHYIO
WIH CHHTCTHYECKYIO 0007109Ky mod MarTpacoM PeHo. B 3roM ciaydae ee
HECOOXOAMMO 3aMMTUIL OT BO3MOXXHOIO MOBPEKICHHL YKIAAKON ABOHHO-
ro ciIof HEIKaHOro Marepuaia (reorexcrma) (cm.puc.3.11). Taxavd obpa-
30M CO3JACTCH KOHCTPYKIIMA 3HAYMTCIbHON mMpoyHOCTH M JcdhopMHpYe-
MOCTH, HAJCKHAAd H ISKOHOMHYHAA.
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4. METOAUKA IMPOEKTHPOBAHHSA U PACUETA
T'ABMOHHBIX CTEH

4.1. Meromixa OIICHKH COCTOSHHSA HACHINH WIH CKJIOHS H
OMpeACIICHHS PAcCICTHRIX OMOI3HEBRIX CHII

4.1.1. Ucxominie JaHHBIC I NPOCKTHPOBAHUA H UX aHAJM3
Hcxomanie xaHHbIC 19 DPOSKTUPOBAHHUS AOJDKHBI OXBATHIBATL BCCh
KPYI' CBCACHHME, HCOOXOMMMBIX VIS aHAaIN33 COCTOAHMSA HachIM MM CKIIO-
Ha, ompeaciacHud ACHCTBYIOIMX Ha MOAZCPKMBAFOIMUC COOPYKECHHA H3 ra-
OHMOHOB CHJI, PACYCTOB OCHOBHBIX IIZPAMETPOB COOPYKCHUIA, HX apMHpOBa-
HUS, Pa3paboTKH TEXHOIOIHI H TCXHHMKO-3KOHOMHICCKONH OLICHKH IMpEaia-
racMbIX PpEIICHHI.
[IpoexapoBasme raOHOHHBIX COOPYXKECHMIA - XODKHO 6a3MpoBaTLCH
Ha Pe3yIbTATAaX HHKCHCPHRIX H3BICKaHHH; pacdeTax YCTOMMHMBOCTH HACHI-
el W CIJIOHOR; OIpECICHHM pacdeTHRIX OMNOI3HEBLIX CHI.
[Ipu nmpoekTHpOoBaHHN HEOOXOMMBI CICYIOIME MaTEpHaIbl HHKE-
HEPHBIX H3BbICKaHMIA:
- TOrorpagmugeckuii IUIaH y9acTKa;
- IIONCPEYHbIC H IPOXOIbHEIC HHDKCHEPHO-TCOIOTHIECKAEC Pa3pe3bl;
- THAPOreOJOIrMIeCKHe ¥ THAPOTIOTHYCCKHUE NAHHbIC;
- KTAMATHYECKHAC XapaKTEPHCTHKH;
- IpeaBICTOPHA  1eOpMAIHIA HACHIITH;
- PH3HKO-MEXaHHMIECKNE H MPOYHOCTHEIC XaPaKTEPHCTHKH T'PYHTOB.
AHAaH3 YCTORYMBOCTH OTKOCOB HACHITH HIIA CKJIOHOB ITPOM3BOIHT-
cd C HEeAbLIO OICHKM YCTOMIHBOCTH H IIPOrHO3HPOBAHMS COCTOSHHUS 3THX
0OBEKTOB; BBIIBIICHMSA HX CIa0bIX HEYCTOMYMBBIX 30H IO BHICOTE M THHE;
I8 BoiOopa THNA, XOHCIPYKIMM H pPa3MEpoB NONICPXHBAIOMICTO HIH
YACPKHBAIOMIEI'O COOPYXKCHHA,; ONPEACIICHII MECT HX PALIMOHAILHOIO Ppa3-
MCINCHNUA.

4.1.2. BHenmie pacaeTHbIC HATPY3KH

B pacdgerax ycTOMYHBOCTH HACHIOICH H NpH NMPOCKTHPOBAHNM Ia-
OMOHHBIX TNOACPKHUBAIOIIMX COOPYKCHMI YIMTHIBAIOTCA BHEIIHHME HATPY3KH
OT BO3JCHCTBHA NOABHXHOI'O cocTaBa p, (KIla) u Beca BepXxHero crpoec-
Hug myma p,. (xIla).

Buemmeti Harpy3koit p, (xI1a) cauraercd HauOombLmee NPHAMUYC-
CKOC HAaMpsKEHHE HA OCHOBHOM IUIOINAAKE 3eMISHOIO MMOJXOTHAE, OIpCAC/Ifc-
MOC VIS PpacYeTHOH SAMHMIILI IOJABHIXHOI'O COCTaBa B NOAPCIHLCOBOM CCIC-
HuUM no "TlpaBwiaaM IMPOH3BOACIBA pacdcTOB BEPXHEIO CTPOEHHI ITYTH Ha
NPOYHOCTE .

B kadectBe pacdeTHLIX €AMHMIL HOABHXHOIO COCTABa MPUHUMAKOT-
C I'PY3OBHIC BAI'OHBI.

st cryyaeB oOpamcHHS THIIOBOI'O IOABHXKHOTO COCTaBa BEIIM-
g¥Hb! p, (kI1a) MOXxHo npuHUMAaTL 1O rpadmkxaM puc.4.1-4.6 B 3aBUCH-
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MOCTH OT PaCUeTHOH CKOPOCTH ABH)KCHHA v (KM/4), TuIa BaroHoB, oOcCe-
BbIX Harpy3ok P(kH/ochb) 1 THa BEpXHEro cIpocHHS NYTH.

BuenmHuze HAarpy3KH OT Beca BEpPXHEro crpoenns myta p, ( xIla)
mpuHHMaTca 1Mo Tadm4.l B 3aBHCHMOCTY OT THIIA BEPXHCIO CTPOCHMA

Iy TH.

IIops! HArpy3ok p, ( kila) u p,. ( xIla) npyRANMAIOTCE TPAaIcncH-
JaxpHOH GopMEI (puc.4.7), oxHEAKO IS YIPOINECHHAS PACYCTOB OHH MOIYT
OLITL NPHUHATHI M OPAMOYIrONbLHONH ¢dopMel ( puc.4.8 ). Bemrmmm g,, a, .
bee» b,, b, Ocpyrca m3 rabmmom! 4.1 B 3aBHCHMOCTHE OT THII& BEPXHETO
CTpOCHNS IIYTH.

Had ydera AHHAMHYCCKOrO COCTOJHHA HACHOIH, BO3ZHMKAIOMICTO
OpH MPOXOJC I0€3/1a, U BHIPAXKAIOMICIOCA B MPOABICHHH HHECPLMOHHBIX
(IIHAMHYECKUX) CHJI KOJEOMIOMMXCca Mace IPyHTa, JHCCHNATUBHBIX CWI H
CHIDKCHHH CONPOTHBICHHY IPYHTA CABUI'Y, B PACUCTHYIO CXE€MY BMECTO
BHCIMHCH HArpy3ked p, BBOJMICA NPUBCACHHAN (Q(HKTHUBHAL HAIPY3Ka
Prnp (Klla)

pnp =PHI s (41)

rae { - FHTErpaILHEIN [TapaMeTp KOMIUICKCHO YIHTHIBAIONIMN 3TOT
MpoIece, H 38BHCHIHA OT BRICOTHI HACHIIH, POXA M COCTOSHHR IPYHTA,
THIIA OCHOBaHHA (MpouHoe, caadoe).

Bemvrauns! / pia Hacemicii H8 MPOYHOM OCHOBAHHH TIPHRHMAFOTCH
no rpadukam (pric.4.9) B 3aBHCHMOCTH OT BBICOTHI HACHIOIM B PacCUCIHOM
ceqenmy H, (M), pola rpyHTa, NOKa3aTeld TexydecTd J; 1 kKo3gdmmeHra
yILIoTHeHnd X, . 3nadenue / OCTOSHHO XIS JAaHHOIO CC¢YCHHMY HAaCHIIH:
ITpH OIPENCIICHHH OMOM3HCBONR CHIBI WIH pacdeTax YCTORYHBOCTH HaCTH
OTKOCa HAachMId BHICOTOH OT YypoBHf OCHOBHOH mmomamxud H,; < H,
BeIMIMHa [ 6epercs Takol Xe, Kak ¥ I BeicoTsl H,. s Hachmiell H3
NbUICBATHIX HOECKOB Ha Top@aHbIX ocHoBammsx npu H,= 2,0...4,0 M 3Ha-

qeaue [ &~ 2.0.

4.1.3. PacuerHpic XapakTepHCTHKH I'DYHTOB

OcHOBHBIMH XapaKTCPHCTUKAMHE I'PYHTOB, HCIIOMb3YCMbIMH LIPH Pac-
geTe YCTOMIUBOCTH OTKOCOB HachOIcH H MPOCKTUPOBAHUMN IraOHOHHLIX IOJ-
JEPKHMBAIONIUX COOPYXSCHUN IBIMIOTCT VAeTbHBIE Bec rpyHTa ¥ (KH/M3),
yACHbHOS cueruicHde ¢ (Klla) M yroa BHYTIpcHHCIO TpcHHR @ (Ipai. ).

PacucTHpic 3HAYCHMS XapaKTEPHCTHK ONMPCACHRIOTCS MO MaryepHa-
1AM HEMTOCPEACTBCHHBIX UCTILITAHMI B IMTONCBLIX HIH 1a00paTOPHLIX YCIOBH-
X HCTIBITaHHM 006pasiioB FPYHTOB, OTOOPAHHBIX Ha JaHHON HackI M 06-
padoranubiXx B coomBercTeEM ¢ ['OCT 20522-75. Tpyrmsl. Meroapt craTHc-
THIECKOH o6paboTxn pesylIbTAaTOB OMNpelciIcHMS XapaKTepUCTMK HIH Tpe-
bosanuii CHull 2.02.01-83. Ocropanns 3xammii H coopyxenmii. Ompeneine-
HUC PARCYCTHBIX XAPAKTCPHCTHK I'PYHTOB HPOH3IBOANTCA MO HecymmeH crio-

COOHOCTH TIPH JXOBEPUTCILHON BepofTHOCTH « = (,95.

31



Bemauua p, (kI1a) mpu THken10oM THIIE BCPXHETO
CTpOcHHA IyTH (peabehl P75), 4-X oCHbIE Bar OHEI

—

90 ~
| ' P=270xH/ock
. _ _ ‘ P=250xH/ock

>=211kH/och
S ~P=270xH/ock
g ~P=250kH/ochb

=211xH/och

""" -
4‘ — - JACPCBIHHBIC IMTAJIbI
- ) ;
- = - JKEIIC300CTOHHEIC
INT1alib]

0 20 40 60 80 100 120 v, xM/g

Puc. 4.1

32



Bemmauna p, (kKIla) pH cpemyeM THITE BEPXHETO
cTpoeHus IMyTH (penbebl P65), 4-x ocHbIC BaroHbl
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Beymamna p, (kI1a) mpH IerkoM THIIC BEpXHErO
cTpoeHus myTH (pembesl P50), 4-X OCHBIC BaroHbI
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Bemryuna p, (kXI1a) pu THOKEIOM THIIC BEPXHETO
cCTpocHHS HYTH (pelbehl P75), 8-MH OCHBIC NOXYyBar OHbI
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BemmamHa p, (xI1a) rpH cpelfHeM THTIE BEPXHEr O
CTPOCHMA ITyTH (peibchl P65), 8-MH OCHBIC ITOTYBAr OHbI
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Bemmrauna p, (kI1a) mpu JIETKOM THIIC BEPXHEr O
CTpocHHA MyTH (peibekt P50), 8-Mu ocHBIC MOITyBarOHbI
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Tabmaua 4.1

3 BHAYCHHSA Py, Doy Ap @, bg 4 b, NI PA3THIHBIX THIIOB BEPXHETO CTPOCHHA NIYTH

Tun h Pacs ﬂc:l ) de, b HY b-_..ﬂ..__....ﬂ+ b y
BEPXHETO bajiacTHbIA CIIOH M [ kIla! M M M 2
CTPOCHHA

-
HlehOenns Ha ﬂany{mce U3 Tec- i 94 3,56 { 3.60 { 6.07
8,97 7,70 | 10,24
7,70 :‘ .

Taxensiid llcpcBHH-
HbIE

f

HOAYILIKE H3 KapLEPHOI'O I'pa-
BUA. AcbecT Ha NOAYIIKE K3
necyaHoro daywiacra. Acbec-
ToBRIN Dasinact. Iledbenn ¢
NOKPHLIBAXOLUINM CIIOCM W3 ac-
oecrosoro damacra. Hiebens
C NOKPbIBAIOIIMM CIIOEM M3
HAKYIHCUYHOTO OaacTa.

HicOenn Ha nogyiixke u3 nec-
yagoro 6aspiacra. [leOeHn Ha
NMOAYIIKE ¥3 KAPbEPHOIO rpa-
Bus. [{ebenn ¢ nokphiato-
{IIAM CIIOEM U3 acOCCTOBOIO
basacra.

[{{cOcHb HA NMOAYHIKE U3 Ncc-
qaHoro 6amiacra. [L{icobeun Ha
DORYUIKE U3 KaPhEePHOTO I'pa-
BHA. ACOCCT HAa NOAYHIKE U3
necyanoro gannacra. Acoe-
cTOBBIH bannact. 11ebeus ¢

Keneso-
OcTOHHLIC

yaqoro dasuracra. Illebens Ha
4,87 ) 1,83} 3,57
901

Cpenunit | JdepenaH-
HbIC

4,53 ] 2,00 | 3,50
8,68




[IponorokeHue Tabmnnt 4.1

v o2 3 o lalsTe 7 ]8T 9 T 10T 11 °
MOKPHIBAIONIUM CIIOEM U3 ac-
o6ectoBoro 6asuiacra. Hlebens
C [TOKPBIBAIOLIUM CJIOCM H3
4,60 2,80
8,75 7 50 10,00
15 14251205 3,44 | 3,20
8,39 7,30 9,48
rpaB¥M WM paxyuika. Ille-
OcHb ¢ NOKPLIBAIOIMHKM CIIOEM
M3 acbecToBoro 6aniacra.

Cpennuit | XKeneso-
beroHHbIE

Jlerku# | depeBaH-
HblE

I1{cbeHp Ha MOMYHIKE H3 Mec-
yaHoro doamacra. ll{ebeus Ha
NOAYINKE W3 KAPLEPHOIo rpa-
BHA. AcbecT Ha NOAyIIKe H3
necyanoro 6amnacra. Acbec-
TOBLIA Oasutact. KapbepHbiit

DaKyllleYHoro 6asiacra.
[IleOcHp Ha MoaylIKe H3 fec-
yaHoro 6ajuracra. lliebenn Ha
NOAYIIKE H3 KaPhEPHOI'O Irpa-
BUA. Ll]ebenb ¢ noxpbiBaio-
II{HM CJIOEM M3 acOecToBOro
XKeneso- | lllebennr na nopymxe v3 nec- | 0,65{ 16 | 4,33
OcTOHHBIC | 4aHoro 6amiacra. Il{eOcHp Ha 8,45
NOAYINKE H3 KAPLEPHOTO I'pa-
Bug. Hlecbens ¢ nokpoiBao-
MMM CIOEM 13 acheCTOBOrO
bziiacra.

baiacra.
o TInuMmeday Me: UHPPH B YHCIIHTENC JAHK 114 OMHONYTHLIX y4acTKOB, B 3HaAMEHATElIC - VIS MBYXNYTHbIX.
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Ecnun Takue napaMerpbl OTCYTCTBYIOT HJIIH HMEIOTCA B HEAOCTATOY-
HOM oObeMe, TO MOXHO BOCIOJIb30BATHCA HX HOPMATHBHbIMH 3H3YCHHAMH

¢ u @, HalgenHsiMi B MHHTe nyrem cratucTH4Yeckol 0O6paboTkh

NPEACTABUTEIILHON COBOKYNMHOCTH 3THX NAPAMETPOB ANIA MHOTHX JUTHTEJILHO
IKCITyaTHPYEMbIX HaCbine# ceTH xeesHbIX Jopor Poccun /6/.

3HAYECHHA C., H @, IpHBEREHB! B TAOMHLUAX 4.2 H 4.3 B 3aBHCHMOC-

TH OT KO3QOHLIMEHTOB MOPHCTOCTH € IIA NMECKOB ¥ OT ko3pdHuHeHTa NO-
PUCTOCTH € U NOKAa3aTeNA TEKYYECTH J; U1l TITHHHCTBIX FPYHTOB.
HopMaTHBHbI¢ 3HAYEHHSA YAECNLHOIO BeCa HACBIMHLIX TPYHTOB Ha-

chineii.  06bIYHO HaxoaATcA B npeaenax y = 17..20 xH/M?. BemuunHb!
N

y* Moryr npuHHMMaTbcs A neckoB ¥ = 17..20 xH/mM3, cyriMHkoB
¥ = 18...19 xH/M?, cyneceii y" = 19...20 xkH/™S.

Tabmuua 4.2
HopMaTHBHbIC 3HAYECHHS YAEIBHOIO CHENICHNS ¢, (kIIa)u yria

BHYTPEHHErO TPEHHUA @, (Tpan) IIA NecYaHbIX FPYHTOB
IUTHTEJILHO 3KCNYyaTHPEMbIX XEJIC3HOAOPOKHBIX HACBITCH

- O603na4¢- XapaKTepHCTHKH I'PYHTOB NIPH
Buapl rpyHTOB | HHMS Xapak- KOXPPHITMEHTE NOPHCTOCTH €
TepucTux | 0.,41-0,50 | 0,51-0,60 | 0,61-0,70 | 0,71-0,80
[leckn rpaBesmic- 2,0 1,0
ThIC M KPYIIHEIC o 43,0

CH

[/

38,0
1,0
35,0
2,0
28,0
4,0
28,0

40,0
KpYNHOCTH 40,0 38,0
[Tecxn Memxae ¢ 6,0 4,0

34,0

[
[Tecku nbUICBAa- o 8,0 6,0
IBIC i 36,0 34,0

34,0
26,0
2,0
24,0




ey

1,25

1,00

Benuuuiia I Ui Hacblleld Ha IPOYHOM OCHOBaAHHMH

| - cynecs, I;<0; k, =0,97+1,0

2 - cynecs, [;<0,25; k, =0,90+1,0

3 - nerkuii cyrimHok, 1, < 0; k, =0,90+0,935

4 - erkui cyrimuok, ;< 0,25; k, =0,90+1,0

5 - Taxenblit cyrMHOK, [; < 0,50; k, =(,90+1,0
6 - nbuIeBaThiil necok, k, =0,90+1.0




Tabiuna 4.3

H H
HopMmaTHBHbIE 3HAYCHUS YICIhHOrO cuemieHus C,, (xI1a) u yrna BuyTpensero tpenus Q. (rpan) i
[JIMHHCTBIX HACHIMTHBIX TPYHTOB IIMTEILHO IKCILIYATHPYEMbIX XKEIC3HOTOPOXKHBIX HACHITICH

N 0,00< J; 0,25
| Cyrimun-

I KH Jicr- 0,25 Jr 20,50
KHC i

Buan [1penensi HOpMa- Obo3Ha XapaKTCPUCTHKH I'PYHTOB NPH KOIGDUIIMCHTE NOPUCTOCTH, ¢
I'PYHTOB | THBHBIX 3Ha4CHHH HAYCHHS
L
JECTH
oy o2 1 3 | 4 | s t 6 | 7 | 8 | 9 | 10 |
0,00< J; <0,25 16 11 7
30 29 27
Cynecn 0,25< J; <0,50 14 9 6 4 .
f 29 27 25 22
0,50< J; <0,75 13 8 5 3
28 26 24 21
35 28 22 17 14 12
24 23 22 21 20 | 18
0 -

30 24 19 15 12 l
22 21 20 19 18 7

.

ey



[MpoomkeHue Tadbmmisl 4.3

I
H

S € o

> =

S T 1 B

&~ W -1 N

D T

.l
&

MH
mH

0,50< J; 0,75

38 31
22 21

0,00< J; £0,25
Cyrimn-

12
16

o
-
N

33 26
20 19

K nbUte- |  0,25< J; <0,50

—
QC
—
-
[SY
o

BaThbIC

0,50< J; <0,75
13

23 17
17

38 31 25 20 17 14
18 17 16 15 14 12

41 34
20 19

s
oo

0,00< J; <0,25

]
o0
[—
¥

0,25< J; £0,50

20 17 135 12
14 13 12 10

0,50< J; <0,75

< < X x X < x - > X
TR
> &

< o
b =



IMpomommkenue TabmMMLbI 4.3

2 S5 16 1 1 { 8 | 9 | 10
0,00< J; <0,25 56 51 46 34 27
I MBI 22 21 20 17 15
fiecya- 0,25< J, <0,50 36 29 22
HUTHIE i7 15 13
0,50< J, <0,75 30 28 26 23
16 15 14 12

A
o
LN
o |

32 47 40 32
17 15 13

0,00< J, <0,25

o
-
i
\O

18
0,25< J, <0,50 52 40 33 27
17 15 13 10
0,50< J, 0,75 37 35 33 30 25
14 13 12 10 7

Y 2



4.1.4. Pacdersnie MOACIH IO OIICHKE YCTONYMBOCTH OTKOCOB H
CKJIOHOB M OIMPEACICHMIO PACYCTHBIX OIIONMBHCBBHIX CHIX

Pacdersl ycrolamMBOCTH OTKOCOB HACHIICH MM CKIOHOB ITPOH3BO-
JNATCS I BBISCHCHUS NPUIHH MX JedopMalmii ¥ MPpH IIPOCKTHPOBAHNHU I'a-
OHMOHHBIX COOPY KCHMIA.

YCcTORIUBOCTL OTKOCOB HAchIIcH HIIH CKJIOHOB OIICHUBACTCA B HCC-
KOJNMBKHX CCYCHMAX KaK IS IMOMHOM BBICOTHI OTKOCA HWIM CKjIoHA (0O0mag
YCTOMYMBOCTE), TAK M IS OTHACIBLHBIX 9aCTCH OTKOCOB HIIH CKIOHOB (MECT-
Hag YCTOMYIHBOCTS).

Ang pacderoB ycroluuBocTH Henoab3yerca Moaelb .M. 1axyHsy-
14, NMO3BOJMIOIMAS ONPEACIATE KOMDPHIIMEHT YCTOMIMBOCTH k KaK IIPH
KPYIIOIMUIMHAPHICECKOi, Tak M IpH Ho00i ¢opMe NMOBEPXHOCTH BO3MOX-
Horo cMemeHHd (puc.4.10)

i=n
COS @,
SN+l +T ) ——2
n cos(f, — ;)
k = :‘l“"““"‘“"“‘,;“_"_‘_“‘“‘“““‘“ AEESLA LA (4.2)
ST
i~CO08
i=1 cos(f — @;)
IAC 7N - KOIMYECTBO OTCEKOB, HA KOTOPHIC pa3douBactcs OIOK BO3-
MOXMXHOI'O CMEIeHHR (cM. puc.4.10);
/i - xkoadpHIMeHT BHYTPEHHET O TPCHHIA I'PYHTA, TP OABJISIOIIHICA
1O MOBCPXHOCTH CMCHICHHA i -I'0 OTceka, [; = Ig @;
@ - YIOJI BHYTPECHHEIO TPECHMA I'PYHTA 11O OCHOBAHHIO I -T'O OT-
CCKa, Ipaj;
¢;l ;- peakTUBHASA CHUIa CLECIUICHHA 0 HOBECPXHOCTH
CMCICHHS B I -M oTceke, KH/M;
¢; - YECHLHOE CHETUICHHC I'PYHTA MO OCHOBAHMIO ! -0 OTCCKA,

kxlla;

/; - ITHHE MMOBEPXHOCTH CMCIRCHHA B IpCAciax OTCeKa, M;

fi N; - peakxTUBHag cHIa TPCHHA ITO NMOBEPXHOCTH CMCIICHHA B
i M orceke, KH/M;

N uT; -HopMaJIbHat H TAHICHIMAJILHAS COCTABISIOIIHUE CHIIbI
Beca ; A i -TO orcexa, KH/M;

N, =Q-cosfs
T=Qsing |

rac f;- yrol HAKJIIOHa K FOPH30HTY MOBEPXHOCTH CMEUICHUSA | - IO
OTCecKa (B Opeaeiax oTceKa, ClH MOBEPXHOCTHL BO3MOXHOIO CMEINICHUA KPH-
BOJIMHCHHA, OHA 38MCHACTCH IIOCKOM NMOBEPXHOCTHIO, T.C. TIPAMOH HAa Yep-

TEXKE), rpal.;

(4.3)
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T;=T:0s TPH £ (+) - HAIIPABICHUEC B CTOPOHY CIBHIa;
T;=T;,, npH £ (-) - HaPaBJICHHE B CTOPOHY YACPKAHUS
OTCEKaA.

J=m
Q=D w-ImMy,, (4.4)
j=1

e M- KOMMIECTBO HMHIKEHEPHO-I'eoJorndeckux sneMeHTos (M1°9),
COACPXAIMMXCA B JaHHOM OTCEKE;

@, - TUIOMAMb, 3aHUMacMas B JAHHOM OTCEKE /-bIM HUro, mz

yi - yaeHbHbIA Bec rpyHTa m-ro HUI'D, xH/M3.

BosaelictBue BHEHIHMX HAIPY30K OT BEPXHETO CIPOCHUA IMYTH P,
(xI1a) 1 moe3aHBIX(C y9eTOM TMHAMHICCKOI'O COCTOSAHMA HAChIH) p,, (KI1a)

38MCHACTCA BECOM (PMKTHBHBIX CTOJIOOB I'PYHTa, BRICOTOH Z_ (M)H Z, (M)
COOTBETCTBECHHO.

Do
o =7
’ > (4.5)
D, | |
zZ, = S
14 ...

rae Y - yAeabHbEA Bec rpyHTa Mg MII'D, HemocpexcTBEHHO IMPHMBI-

KAaXOImero K OCHOBHO#I miomanxe, kK H/M3.
["aOHOHHBIE COOPYXKEHHA JODKHLI padoTaTh Ha BOCIIPHATHE OION3-
HeBbIX JaBiaeHMi E,, xkH/M 0TKOCOB, MO3TOMY HapiAdy ¢ OMpEACICHUCM Be-

TMMHH K 0JJHOBPEMEHHO PACCUMTHIBAIOTCA H OMOJ3HEBble cHiubl K
COS @,

EznkT = —c.l. - T TP, (4.6
n é(l ‘ i~coe fo; C:z f-—ya) COS(A—Q’)I.) )

rac lk I - JomyckaeMas BenmavHa Ko3bdmicHTa YCTOHIHBOCTIH.

B coomsercrsun ¢ CTH L{-01-95/3/ nmomyckaempiii ko3¢dpdHIn-
€HT YCTOHIUBOCTH OMNPECACIICTCH KaK

k| = AXO N (4.7)
Y e
rie % - Ko3pPHIMEHT HACKHOCTH MO HA3HAYCHHIO COOPYKCHHUA
(ko3ddRIMEHT OTBETCTBCHHOCTH COOPYXEHHA), MPHHMMACTCS:
IS CKOPOCTHBIX H OCOOOIPY3OHANMPAKCHHLIX IHHHH - 1,25,
s maHud 1 u 2 xareropui - 1,20,
s MHHH 3 kareropua - 1,15,
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I A 4 Kareropuu - 1,10

Y - KO3QPHIMEHT COYCTAHMS HAIPY30K, YYMTRIBAIONHN yMCHD-
IMEeHHE BEPOSTHOCTH OJHOBPEMCHHOIO MOABICHMA PAacuYCTHBIX HAIPY3OK,
MpHHUMAaETCH :

JUII OCHOBHOI'O codeTaHMs Harpy3ok - 1,00,

A9 ocoboro (ceiicMHKa) codeTaHMs HArpy3okx - 0,90,

I CTpOMTENbHOro mepuojaa - 0,95;

% - KO3(QHIMEHT YCIOBUH pabdoThl, MPHHHMACTCS:

AT METOAOB pacyeTa, YAOBICTBOPAIOMMX YCIOBHIM PABHOBCCHSI-
1,00:

IS YOPOIIEHHBIX MerojoB - (,93.

4.1.5. AHaH3 pe3yIbTATOB OICHKH COCTOSHHAN HACKITH H/IA
CKJIOHA
CocrogHue HACHIIM HIH CKJIOHa OICHHBACTCA IO pe3yIbTATaM
IIPOBCACHHBIX PACYCTOB YCTOMYMBOCTH, BHIIIONHCHHBIX /UIA PAJa CCUYCHHMH,
BHIOpAHHBIX HA OCHOBC aHANHM3a MATCPHATIOB HHIKCHCPHO-I'COJTOIHYCCKHX

n3pickanil. Ilpm sHageHnax k < | k | IearoTCH BRIBOXBI O HEXOCTATOTHOM
YCTOMYMBOCTH HACKIIA WM CKIIOHA;, OMPENEeNsgerca MECTONONOKCHHEC HX He-
YCTOMMHBBIX 30H, YTOIHAIOTCS pa3Mephl O IHHE H BRICOTS; AaCTci IpPo-
rHO3 COCTOAHHA HACHIOM WM CKIOHA B 3ABHCHMOCTH OT H3MCHCHHSA TCXHO-
I'CHHBIX H OPHPOHLIX YCIOBHI; H paccCMaTPHBAIOTCH BApHAHTHI MEpPOITPHS-
THH [0 MX YCHICHMIO M CTaOHIM3anuu.

4.2. O60CHOBaHHE MPHHATHSA ITPOCKTHOI' O PEIIeHH ¥ BHIOOD
KOHCTPyKIIMH

Ha ocHoBe aHamM3a 8CeX IOMIYYCHHBIX MAaTEpHAOB (ITPeHBICTO-
pUH OOBEKTa, Pe3yIbTATOB BBHIMIOIHEHHBIX HHXCHCPHBIX PacdeToB) YCTa-
HaBIMBAIOTCA IIPHYHHBI M YCIOBHA BO3HHKHOBCHMA AcdopMaruii. Beinsu-
rafoTcsd H PaccMaTPHBAIOTCS BO3MOXHBIC MPOEKTHBIC PEIICHNU, CIIOCOOHBIC
YCTPAHHTL NPHINHLI HX MOABICHMA WIA H3MCHHTL XapakTep IpOTCKa-
HUA JAchopMariii.

Eciu npoBexcHHBLII aHaIM3 [IOKA3aI], 9TO NI YCHICHHA WIM CTa-
OMIM3alMH HAachIIM WM CKIOHA TpeOyeTcs YCTpOUCTRO MOICP KHBAIOITHX
COOPYXCHHMH LIEJICCOO0PAa3HO pacCMOTPETH BO3MOXHOCTEL ITPHMCHCHHS I
3TOM ICIHM rabMOHHBIX KOHCTPYKIIHI B BHJC T'aOMOHHBIX CTEH MM CTCH CH-
creMbl TeppaMen, paborarolmMXx Ha BOCHPHATHC H30BITOYHBIX OITOT3HC-
BhIX nmapacHMi £, xH/M. OxoHgarenbHbRi BBHIOOP NPOEKTHOI'O PEIICHHA
NPOU3BOJHTCA HA OCHOBE TEXHHMKO-9KOHOMHIECKOI'O CPABHCHHSA COIOCTAB-
JIIEMBIX BapHMaHTOB, B TOM 9HCIC ¢ TPAIHMIIHOHHBLIMH CrIocoO0aMH YCHUIe-
HHSA - YCTPOHCIBOM OcpM M XoHTpOaHkeToB. IIpn 3TOM npHHATOE pEICHHC
AOIDKHO ofecrieuMBaTh HAACKHOCTH, padOTOCNOCOOHOCTD, XOIIOBCYHOCTD
YCHIIMBAEMOr'0 OOBEKTA U caMoil KOHCTPYKINH; Oe30mMacHOCTL JIBHIKCHHA
I10€30B; BO3MOXHOCTL, MEXaHH3aI[MH, BLIIONHCHHS pabor ¢ moig (6e3 3a-
KpbITUA IICpEroHa); VIOBICTBOPATH TpeOOBAHHMAM 3KOJOIHH, OXpaHbI
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OKpyXaromel cpeipl, TeXHHKH O€30MacHOCTH H OXPaHbI Tpy/a.

TaxyiMH penmicHHAMH MOIrYyT ObBITH I'aOHOHHBIC I'PaBUTAUMOHHBIC
CTEHbI (CIUIOIMIHAA BHIKJIAJAKA CTECHLI BRICOTOM H H INMMPHHOM IO BEpXy b H
IO HH3Y B U3 raOMOHOB) WM CTEHbl CHCTEMBI TeppaMen, SBIAFOIHCCT IO
CYTH ApMOIPYHTOBLIMH CTCHAMM, Y KOTOPHIX OOIIMIIOBOYHAS YaCTh BHIKIIA-
ApIBACTCH M3 I'aOHMOHOB, 4 OCTAJ(bHOHM MACCHB OTCHIIACTCA H3 APCHHPYIO-
ICro IPYHTa, apMHPOBAHHOIO METAIMICCKHMMH CETKaMH I OOCCIICYCHUS

€0 BHYIPCHHCEH YCTOHMHMBOCTH.

4.3. [lpoexTHpoBaHHe¢ IPABHTAUMOHHBIX TaOHOHHBIX CTEH

4.3.1. OnpexencHe OCHOBHBIX Pa3MeEpoOB (BbICOTHI H ITHPHHEBI)
I'paBuraimonriagd radnonHas creHa (I'TC) momxHa npoeKTHPO-

BaThCA C VYCTOM BO3MOXHBIX CXEM €€ PpAa3pyIIcHHA, NPUBECICHHBIX Ha
puc.4.11.

BO3MOXHBIE CXEMBbI PA3PYIIEHUS TABMUOHHOU
T'PABUTALIMOHHOWN CTEHBI

a - NOJIHOE OOPYIICHUC

O - HapYyIICHUE HECYIIIEH CNOCOOHOCTH OCHOBaHHUA
B - CIBHT

I' - OMPOKHABIBAHUC

1 - BHYTPCHHES Pa3pyIIICHUC

Puc. 4.11
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[leppoHavamb,HO mMpom3BOAMTCE BHIOOPD THMa GOpMBI H KOHCIPYK-
i [ TC, npuBg3ka K MECTHBIM YCJIOBHIN, HA3HAYCHHC OCHOBHBIX pa3NCcpoB
CTeHb] H MX yBf3Ka ¢ KOHCTpykuMed ycmmBacnoif Hacsnm. Beicora CTCHBI
AODXHA 0b6ecIIeINBATL YCTOHIHBOCTEL BepXHeH dJacTa HachmH. |1inmpnBa ra-
GHOHOB, ¢¢ craraommx, 1 ¢opMa CTCHb YCTAHABIMBACTCL H3 YCIOBHS 0bec-
NeIcHMt YCTOHIMBGCTH CTCHB] NPOTHB CABATa H ONPOKHIBIBAHMSE, HOIIOIHH-
TENIHLHO MPOBEPICTCA PACICTANH IO ONeHKe Hecyllicl cnocoOHOCTH OCHOBA-
HUA (B TOM 9YHCIC 1O KPYTIIOHWIMHIPHYCCKON MOBCPXHOCTH CMCIICHHL) H
IO OLICHKC BHYTpcHHCH ycroifamBOCTH creHbl. Pacder clieAyeT HAYMHATH C
OIIpec/ICHAA OMOB3HEBOro AaBICHUA NpyHTa Hackmm £, (cM.4.1.4. (4.6),
puc.4.10) 1 aKTHBHOIO AaBICHHA IPYHTa 3achKA E, (puc. 4.12) H HX CpaB-
HCHHE MeXIy coboif 11 BriOopa HanboMmLNIero. AKTHBHOC JABIICHHC HCCBA -
3aHHOr0 I'pyHTa 3achunxd E, (kH/M) Ha 3a1HIOIO rpaHb NOMIOPHON CTCHBI

ONpeACHIeTCS HA CAAHUITY e¢ INIMHBI KaK

2
E, = -’f;-—ka , (438)

rie k, - xo3QpPHIMeHT AKTHBHOI'O JABICHAL HA NOMIIOPHYIO CTCHY,;

I =____________°_<3_=i£.9::£_)______________ , (4.9)

[1 +,/ Sin(g + ¢,)sin(g - ) ] cos® acos(a + ¢, )

cos(a + @,)cos(a — €)

¥ - YACTHHBIA Bec TPYHTa 3aChIIKH, KH/NG ;
H - BBICOTa MOANOPHON CTCHBI, M ;
@ - Yol BHYTPCHHEI O TPCHHA I'PYHTI8, I'PaK.;

@, - YI'oJ1 TPCHHS I'PYHTA IO 3a el I'paHM CTCHBI, IPan,;

JUIA BEeCbMAa MEPOXOBATHIX I'paHelt NOIOPHBIX CTCH ¢= @,;

& - Yyrojl HaKIOHA& ITOBCPXHOCTH IPYHTA 3&CHIIKH K FOpH3OH-
TaJM, I'paj.;

@ - Yyrojl OTKIOHCHUA 3aJHc¢H I'paHM NOANOPHOH CTCHBI OT BEP-

THKAIA, Tpajd.. 3HAYCHUA O - TIOJIOXKHTEIbHO, KOrja I'PYHT HABHCACT HAaMX
3adHCH TI'paHBIO CTECHLI, H OTPHMIIATENLHO, CCIH CTCH8 HABAINBACTCA HA
IPYHT.

qmacrysas a =0 1 @, = (0 HxaBJICHHC I'PYHTS HA HOANOPHYIO
CTeHY OyJeT ropu3OHTAIBLHBIM (CM. puc.4.12). BoipaxeHHe XIa onpeacie-
HUS Ko3dPHIMEHTa aKTMBHOIO JIABICHHA NMPUMET BHX

k, = tg2(45° ~ 49/2) . (4.10)
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Puc. 4.12



Cuira axTHBHOrO jaBicHHA I'pyHTa 3ackmkH E, ( xH/M) Ba noj-
MOPHYIO CTCHY NMPHK/IAIbIBACTCA Ha pacCTOSHEM H/3 oT OCHOBAHHMA CTCHBI
(cM.puc.4.12). Cuita onoa3HEBOro JaplICHHS MPYHTA Hacki £, Ha IOMIOp-
HYIO CTEHY ITPHKJIabIBAcTCA B CCpeIMHE BHICOTHI CTCHEI (cM. prc.4.10).

['pasuramonsas raOHOHHAS CTEHa PacCYHTHIBACTCA HE8 BOCITPHA-
THC HaHOONBIIEI'O JABICHUS AKTHBHOIO £, WM ONOI3HEBOIO L,..

PaccMaTpuBacTCsd BHEIMIHAS U BHYTPCHHAS YCTOHMYMBOCTL CTCHBI.
BHemmgss vcTOMYHMBOCTL CITHBI OLICHMBACTCH HA CABUI, OIMPOKHILIBAHHC H
MOTEPIO HECYINEH CNOCOOHOCTH OCHOBaHMA. BHYyIpeHHSs ycTOHIMBOCTL
CTCHBI ITPOBEPACTCH PACUCTOM Ha IMPOYHOCTHL MO HAHOOJIcE ONACHBIM  Ce-
qeHHAM (MO MECTAM COSNMHCHMIT rabHOHOB APYT C APYTOM).

YCcTOMIHUBOCTL CTEHBI MPOTHB CABHI'A MO MOBEPXHOCTH OCHOB3HHSA
(puc. 4.13) obecnenmBaeTca MpH BHIOIOJIHCHWH YCIOBHA

k> k|, (4.11)
k = —I; | (4.12)

rae R - yjaepxuBaroume cHuibl, KH/M;
[ - capHrarolmme cwibl, KH/M;

R=Nf + cB, (4.13)
T=E, (4.14)

rac £ - MakCHMAaJIbLbHAY BEIMMHMHA TI'OPH3OHTANLHONW cOCTaBIIA-
Ioleil aKTUBHOIO JaBIcHHS E,, mm onomsHeBoro xasmenms L, , kH/M.
E, = E, cos(a+¢@,)

— . 4.1
E = max P (4.13)

n

YcTOMIHBOCTL CTCHBI MPOTHB ONpOKMAbIBaHMA (puc.4.14) obcc-

[CYMBACTCA MpH  BhIOIOTHCHME yemoBug (4.11), HO k ompeneinsercs U3 BbI-
Pa’KCHHUA

Myﬂ
M 3

on

rae M,, - MOMEHT YICPXUBAaroOIMX i, KH*M/M;
M,,- MOMEHT CUI, ACHCTBYIOIHX HE ONPOKHALIBAHHC CTCHBI,

Jo =

(4.16)

K H*M/M.
My@ = GO xﬂ . (4.17)
rae G, - paBHOJCHCTBYIOINAaS BceX BEPTHKAILHBIX Harpy3ok, KH/M;
n
G,=2.G, |, (4.18)
i=1
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PACYETHAA CXEMA K OITPEJEJIEHHUIO
VCTOUUYUBOCTU CTEHBI HA CABUT

H
E
E,
Puc. 4.13
rae G, - Bec i-0# ceximn rabuoHa, KH/M;
X, -IUIe90 PABHOACHCTBYIOMECH BCEX BEPTHKAILHLIX Harpy-
30K, M

Z Ggi X;
2 Ggi |

e X; - IUIET0 CHILI Gy, OTHOCHTEILHO TOYKH A (cM. puc.4.14) , M;
Bec i-ro rabuona G, ompeaensercs Kax

Xy = (4.19)

Gg, = Wy )y (420)

IAe @, - IIomanp i - ro rabHoHa, M?;
¥% - VACIbHbIA BCC MaTepHala 3anojHeHHs raduona, kH/M?3,

Ve = V. (1 — ﬂ) (4.21)

¥ - YAeAbHBIA BeC 9acTHIl MaTecpHajia 3anoancHus radbmona, kH/M3,
(cM. pHc.3.4, Tadi. 3.3);
n - MOPHCTOCTHL MaTepHajaa 3arnojdHcHHd raduona (cM. 3.1.11)
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PACHETHAA CXEMA K OITPEAEJIEHHUIO
YCTOMUYKMBOCTU CTEHBI HA OITPOKHbIBAHUE

Puc. 4.14

M,=FEvy, |, (4.22)

rac ), - 190 paBHOACHCTBYIOINCH BCEX IOPHM3OHTAIBLHBIX HATPY-
30K [, M.

4.3.2. [TpoBepka Hecymielf CIIOCOOHOCTM OCHOBAHHSA CTCHBI
Hecymmasg cnocobHOCTE ocHOBaHHMS rabHoHHOM creHBI 0O0ccmeun-

BACTCA IIPH BBIIIOIHCHHA YCIIOBHA

gy, < '0']
: 4.23
k=195 5
O-V
o] < —dim (4.24)
F )
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rjie ¢, - MAKCUMaJIbHOC BEPTHKAILHOC HANPA)KEHHE, NCHCTBVIOINCC B
OCHOBaHMM NOJACPKHBAIOINECIO coopyxeHHd, Klla;

|0'| - JOMyCKacMoe JaBJICHHE MOJI MOJIOIMBOH rabHOHHOH CTCHBI,
klla;

d4m - TPEACILHAS HECYINAS CIIOCOOHOCTL OCHOBaHMA, Klla;

F, - xos¢dduiHcHT 3anaca, F, = 3.

Pacuer HanpskeHHil o, , ACHCTBYIONIMX IO ITOJONIBE TaOHOHHOIO
COOPYXCHMS, YCTAHOBIICHHOI'O HAa IMPOYHLIX I'PYHTAX OCHOBAHHA JOIMYCKA-
€Tcd TPOBOAMTL NMpH BEMIUHC JKCIICHTPHCHTETE HOPMAaJdLbHOH CHIIBI

N e £ B/6, ¢ yd9eroM TpaneucHaalbHOro pacipeacacHius JaBiIcHUS ( pIiC.

4.15,2a ), anpu e >B/6 - ¢ yd4cTOM TPEYrOIbHOIC PpaclpcAcIcHHI NaB-
acHug (puc.4.15, 26).

Ina ciyqgas e < B/6 (cMm. 4.15, 2a ) MAKCHMANILHBIC G;,,, H MHHH-
MaJIbHOC O, 3HAYCHHT HANMPS KCHHH ONpEICIIIOTCT KaK

N(+6e/ B)
O, =——————— (4.25)
B
N(-6e/ B)
Jruin I-——-——-—Eﬂm , (426)

g cryqgag e > B/6 (cM. pHc. 4.15, 26 ) cylmecTBYET TOIBKO MAKCH-
MAaILHOC HAIPSAKCHHC

2N
o, . =—— ,
rje d- paccrogHie OT HHKHETO JICBOro Kpas nmoaomsbl rabuoHa 1o
TOYKMY IIPHJIOKCHHMS PCAKIMH IPYHTa OCHOBAaHHS N , M (cM. puc.4.15, 1)

Md" Mﬂn

d=—"
N
roe M , m M,, onpencasiorcs B n.4.3.1 mo opmynam (4.17-4.22).
Onenxa Hecymcil cnocoOHOCTH OCHOBAHHA MPOH3IBOJAUTCH I10 J0-
IMTyCK3acMBIM HAIIPSOKCHHUAM ¢ HCMoIb3oBaHueM dopMymbl b. XaHceHa

(4.27)

, (4.28)

qim=¢ N.d, + ¢ N, d, i,+ BN, d, i, y, (4.29)

1€ qum - IpeACIbHad HECYINIad CIIOCOOHOCTL OCHOBaHM, Kl]a;
B - 1mmMMpHHAa OCHOBAHMSA TIONICPXHBAIOHMICIO COOPYXCHHA, M;
¢ - VACMHLHOC CICIUICHUC I'PYHTA OCHOBaHM{, Klla;

@ - Yol BHYTPCHHCIO TPCHHMA I'PYHTa OCHOBaHHA, I'panj.;
g - BEPTHKAJIbLHOC JABICHHC HAa NOAOMBY PYyHIAMCHTA
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LS

1) Cunbi AEHCTBYIOLIHE
Ha TaOHOHHYIO CTCHY

PACYETHDBIE CXEMDbI

2) PacnipeneneHye OaBJIEHHS 10
MoxolBe OCHOBaHUA rabHOHA

a) npH e <B/6 6) npu e > B/6

Jniopa HanpA-
WEeHHHA ©

Puc. 4.15

3) Ilpenenbnas Hecywias
CNMOCOOHOCTH OCHOBAHHA




i=y'7, (4.30)

ric y - yACIbHBIA BeC IPYHTa NOX nmoxomBol dyHxaMeHTa, KH/M3;
y - yACHbHBIE Bec IPyHTa Bble MOXOMmBbI dyHxaMcHTa, KH/M3;
Z - IIyOHMHa 3a70XcHMS QyHIAMECHTa, M;
N. N, N, - bespasMeparic Ko3dPHImHCcHTHI HeCYIIEH CITOCOO-
HOCTH, 3aBHCHITHE OT VI8 BHYTPCHHErO 1PCHHA @

N, -1
N, = , (4.31)
g
Nq = eﬁtg‘p tgz (45::I + @/ 2) ' (4.32)
Ny = 18(Nq - 1)tg¢’ . (433)
iy, i, - KOO(HITHCHTHI, YIHTHIBAIOIIMEC HAKIOH HAIPY3KH;
i, =1-T/2N | (4.34)

rae 7, N - roOpH30HTalbHAg U BEPTHKANbHASA COCTABIAIONIHE PpaB-
HoAacicTByIONICHT BHEIMHEH HAarpy3ku Ha $yHIaMcHT, KH/M
i, = y° (4.35)
d,d, d, - KOOpPHIHEHTHI, YIUTHIBAIOIMHE I IyOHHY 337T0)KCHHA
dynnamenra: d, =1 ,
i, = d =1+035z/B . (4.36)

YCTOMQUBOCTL OCHOBAHUA TaOHOHHON CTIEHBLI IMPOTHB CABHIE II0
KPYIIOIHIHHAPHICCKOH NOBEPXHOCTH cMetIeHMd (cM.pHc.4.8) OIICHHBACTCH
pacdeToM KoaddHimecHTa YCTOMIMBOCTH kK no dopMmyne (4.2).

YCTOHIHBOCTH OCHOBAHHA 00CCIICUMBACTCA IMPH COOMIOACHHH YCIIO-
Busg (4.11).

4.3.3. IlpoBepka BHYTpPEHHEH YCTOHYMBOCTH CTCHBI

OneHka BHYTPCHHEH YCTOMMMBOCTH TaOHOHHOIO COOPYIKEHUS
BK/IXOYAET B ceOd pacdyeT HA MPOYHOCTL IO HAUOOlIee OMacHBIM CCYEHH-
M (IO MECTY COCMHCHHUS TaOHOHOB JPYI € IPYIOM), TO €CTh NMPOHU3BO-
JUTCA ITPOBCPKa COOPYKEHHE HA BO3MOXHOCIBL CABHI'a OTACIbHBIX CIOCB
rabHOHOB IO MNOBECPXHOCTH KOHTAKTA BHYTPH CTCHBHI.

BHyTpeHHAs YCTOHIMBOCTL rabHOHHOM CTEHEI oDecrieurBacTed IIpH
BBRIIOMHCHHH JUI1 KaXIAOoro i-ro ciaoa coopyxeuHd (pHc.4.16) ycaoBHif

T, S Ty, (4.37)
o < O-c)on , (4.38)

i

58



rae 7, O, - ACHCTBYIOHIHMC H& KOHTAKTIC i — 'O CJIOA CTCHBI  Kaca-
TCAbHBIC 1 HOpMaldbHbie HampsxcHHS, Kl]a;
Toon s Oaon - SOIYCKACMbBIC BCIHMHHBI KacaTeIbHOro H HOP-

MaJdbHOIO HanpsxeHuii, kila.
HampsaxeHus cABHra Ha KOHTAKTE ClIoeB TaOHOHHBIX CEKIMH (CM.

puc.4.14) onpeacnscrcs Kak

T, = Q07— (4.39)

rac B, - mupHHa rabHOHHONH CCKIMM B / - OM YpPOBHE, M;
E, - MakcAMadbHad BeIMYHHE T[OPH3OHTAILHON cocTaBiIfio-
mecii akTuBHoro Jgasiacams F,,;, xH/M wm onmomsseBoro napiesus F,; ,

KH/M Ha xoHTakTC raOMOHHBLIX CCKIMA B/ - OM YpOBHE
E oy
?
E,
CapmiaromyiMHM CHUIBMH ABASIOTCH AKTHBHBIE £K,;; HIM OIOI3HE-
Bhie AaBieHHd F,;, NeCTBYIOMME MO i-OMY CIOKO

Ehi = Mmax (440)

2E . h’
E, = __....}_‘_”{_3_!__ ‘ (4.41)
E h
E =2 , 4.42
ni q (4.42)

rae E,;, - Hanbonpiee axTHBHOC JaBiaeHme, KH/M ;
E, - onomueBoc AaBircaue, KH/M ;
h; -paccTogHM¢ OT BepXa CT€HBI IO i-Oro pacdcTHOroO rops-

30HTALHOrO CEYCHMA, M.
HJomyckaeMad BeTHYHRE KAacATCHLHOTO HANPIKCHHS YCTAHABIH-

BacTcd pacderoM no dgopmyne
Tdan = 0Oy tg¢’ + cg ’ (4.43)

rae ¢* - yroi TpeHud rabMoHHBIX KOHCTPpYKIMI mo i-oif pacder-

HOH ITOBCPXHOCTH, I'pan,;
¢, - YICHBHOS CUEIUICHHE MO 3TOH Xe moBepxHocTH, Klla.

(012573—10 , (4.44)

¥% - YAcHeHbIN Bec MaTcpmama rabmona, kH/m3;

¢ = 3P -5, (4.45)

g
P, - Macca ceTxH raGHoOHHOM cexamm, Kr/M3,
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Bemmauua P, BpIOHMpacTcd mo JaHHBIM TaOmupl 4.4 B 3aBHCH-
MOCTH OT BBICOTHI IaOHOHHON CEKIMM H Mpelleia MPOYHOCTH Ha pa3phbiB
IPOBOJIOKH R,.

PACYUETHAS CXEMA K AHAJM3Y BHYTPEHHEH
YCTOMYUBOCTU TABUOHHOM CTEHBI

Smophl HAIPKCHAH O;
IIpH JCHCTBHHU
a) OMIOIBHEBOrO  0) aKTHBHOI'O
naBlIcHHS E, napieHud F,,

[ S —

A\N: £~
=

NN o=— =
’///AV

F

i - - yposeHb

Puc. 4.16
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Taonuma 4.4

R, = f(F)

14.30 10.50
15.20 10.30
15.00

BricoTa raboOHHONH CEKIMH [Ipegen mnpodYHOCTH
0.50 1.00 cerxn R,, kH/M
Macca  cetkH cekmpu P, xr/m3

8.50

11.00
1100

12.30 8.20

11.80 8.40

47

10.50

HopMammHoe HampskeHne, aciicTByromec H8 KOHTAKTEC IabHOH-
HBbIX CCKIIMH B /-OM VpPOBHE

o = 2.5y (4.46)
"B B |
rac N, - HOpMa/JIbHAag Peaxkifa HIDKEIE)KaMmMX cIocB raOHOHOB,
KH/M;
N, =2,G,; (4.47)
B; - mmpuHa CTeHBI B PACICTHOM CEYCHMH, M.
HdormyckaeMas BeIHIMHA HOPMATLHOI'O HANMPIKCHHUA ONpeaeinseTcs
M3 BbIPa’XCHUA Coon = 20y, — 300 . (4.48)

4.3.4. OrmcaHne MNPHHATON KOHCTPYKIMM CTCHbI

BosMoxmbie cxembl ycTpoiicTBa raOHOHHOH CTCHBI Ha OOBEKTE
[Ipe/ICTaBIcHB Ha pHc.3.6. Kaxaas cTeHa COCTONT H3 raOHOHHOIO MacCH-
Ba MpIMOYToNbHOH opMbI B MONCPCIHOM CECUCHMH, C BHEMHEH CTOPOHBI
OHA MOXXET UMCIb CTYINCHYATOC OYCPTaHHC.

KoncTpyxipig, pa3Mepsl H KOIIHYECTBO raOHOHOB oMpeAciadeTcd Ha
OCHOBAHHM paHec BBIIOIHCHHBLIX PAaCYIcTOB HEOOXOIMMOM IMHBI H BBICO-
Thl V94CTKa YCHICHHA OOBEKTAa ¢ HMOMOUILIO CTEHHI.

[Ipn mpoexkTHpoBaHHH TIaOHMOHHOH CTEHBI PCKOMCHAYETCHE MCHIONb-
30BaTh CTAHIAPTHBLIC KOHCTPYKIIMHA TrabHoHOB, crnerm¢ukanmid KOTOPHIX
OpUBCACHBI B Ilpunoxenrm 1. Ilpm >ToM clexyer pacdcTHLHIC pa3MCEphI
rabMOHOB KOpPpPEKTHPOBAThL M0 BeauauH kpatabix 0,5 M wm 1,0 M B 6071b-
IIYI0O CTOPOHY.

ITpn paspaborke npockTa rad®HMoOHHON CTEHHI B MOACHHTEILHOH
3AMHMCKE AOIDKHBI OBITH MPEACTABICHBI CXEMBI pa3MEIICHHUSA TaOHOHHBIX CTCH
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Ha OOBEKTe, IMPHHATHIC KOHCTPYKTHBHLIC PEIICHUA ¢ 00beMaMH paboT H Co
cner@uKanucii MaTepHaloB.

4.4. [IpockTUpOBaHHE CTCH CHCTEMBI 1eppaMeIn

4.4.1. OnpeneiieHHe OCHOBHBIX Pa3MEPOB CTCHBI (BHICOTHI M IHPH-
HBI)

Crenpl cucrembl Teppamenn (CT) momxml mpoekTHPOBATHCH C yd€-
TOM BO3MOXHBIX CX€M HX pa3pyllcHud, MPHBSACHHBIX Ha pHc.4.17.

BO3MOXHbBIE CXEMbI PA3PYLIIEHUWUS
CUCTEMbI TEPPAMEILL

a - CABHT

0 - ONMPOKHILIBAHHC

B - HAPYIICHUC HECYIMCH CITOCOOHOCTH OCHOBaHUA

' - HAPYIICHUEC MSCCTHOH YCTOMYHBOCTU COOPYIKCHUA
I - HapyIeHHe oonmicH yCTOMIHMBOCTH COOPYKCHUS

O XPYIIOIITHHIPHICCKON NOBCPXHOCTH CMEIIECHMSA
| - MOBEPXHOCTL CMEIMEHUA

Puc. 4.17

[lepBoHa9abHO NPOM3BOIATCA BHIOOp THNA, GOPMBI M KOHCTPYK-
i CT, npuBa3ka K MECTHBIM YCJIOBMSM, HA3HAYCHHE OCHOBHBIX Pa3MEpOB

COOPYXKCHHA M MX YBA3KA ¢ KOHCTPYKIIMCH YCHIMBacMOHM 4acTH.

Bricora coopyxeHus cHcTeMbl TeppaMeln JoDKHA obecnedmBaTh
YCTOHYIMBOCTD BEpXHEH 9aCTH HACHIIH.
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Illupya ¥ ¢dopMa COOpYKEHHUS CHCTEMBI TeppaMeml YCTAHABIIH-
BacTcqd U3 YCIOBHY 00eCIIedeHUd YCTOMYMBOCTH COOPYRCHHL MPOTHBE CABHIS
H OTIPOKHUABIBAHMA, JOIOHUTENLHO IMMPOBEPIACTCH PACICTAMH IO OIICHKE HE-
cymei crmocoOHOCTH OCHOBaHHS (B TOM YHCIIC IO KPYIOUIMHAPHICCKON
NOBEPXHOCTH CMECHOICHHA) M IO OLICHKE BHyIpeHHcH ycroiivmBocm CT.

Pacder ciiexyeT Ha9IMHATHL C OMPEACIHCHUA OMOIBHCBOrO JHABICHHT
IPYRTAa HACHUIH £, H aKTHBHOIO JaBICHHA I'PYHTA 38CHIIKH E, no dopMy-
jdaM (4.6,4.8), AcHCTBYIOIMX MO KOHTAKTY HACHIIH K apMOIPYHTOBOH CTe-
Hbl (cucTeMbl Teppamenm) M cpaBHCHMS HX MeEXAy coboii mia BeiOopa
HanOOoILHICTO.

CreHa cucreMbl Teppamem pacCIMTHIBACTCE HA BOCIIPHATHS HAH-
Oonbmero mapnecHus (axTMBHOrO E, wm onmoiasHeBoro E,) (puc.4.18).

PaccMaTprBaercd BHCHIHAA H BHYTPECHHAS YCTONIHMBOCTL COOpPYyXKe-
HUA CUCTeMBI TeppaMel.

Bremmgg ycTOMTMBOCTL CTEHBI CHCTEMBI TeppaNem OIICHABACTCH
Ha CIBUI, ONMPOKHIbIBAHUC U NOTEpIo Hecymel cnmocobHOCTH OCHOBAHHA.

BayrpenHdad ycTOMIMBOCTL COOPY)XEHHS CHCTENBI TeppaMen npo-
BEpACTCA PACICTIOM Ha MNPOYHOCTL U GHKEPHYIO CIIOCOOHOCTL CETOK.

YCcTOMIMBOCTL CTEHBI CHCTEMBI [eppaMelnn NpOTHB CABHIa MO IIO-
BEPXHOCTH OCHOBaHHA oOecrieamBacTCd IMpH  BhIMoIHCHANM ycaosus (4.11).
Pacger ycroiiamMBOCTH CTCHBI NMPOTHB CXBHI'a BHUIONHSCTCE N0 GopMyaaM
(4.12-4.15) (cM. puc.4.18).

YcToMMBOCTE CTECHBI CHCTCMBI TeéppaMelll IOPOTMB  OIMPOKHIBI-
BaHudA (cM.puc.4.18) obecneumpacrcs mpH  BemMoaHCHHM yciaosHa (4.11).
Pacder ycToiMMBOCTH CT€HBI Ha ONPOKHIBIBAHHME BHITOIHACTCA ¢ HCIIOND-
3oBaHMEM dopMya (4.12,4.13,4.16-4.18) u BeIpaxcHUM

n

G, = Z(Gg,E - Ga,) , (4.49)

rac G, - BeCi-ro CIOA IpyHTa 3achmike, KH/M.
=1 =
X, = ———————————— (4.50)

G,=0a,7 , (4.51)
rae @, - IIoOmaab !-ro CjIof IPYHTa 3aCHHIKH, M2
¥ - YACIHLHBIM BeCc IrpyHTa 3achkmiku, XxH/MA3.
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V9

PACYUETHASI CXEMA CMJIOBBIX BO3JEWUCTBUHM HA CHCTEMY TEPPAMENI

[1pn ygcTe HaBaCHHMA:
*o ™ a) E=E, 6)E=E,

.
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ey
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“Hﬂ““““llllru-.. .
N |
: |
: B 5 | ~ \l|
| | |,
AL
2
l“““““i‘“‘“‘“ﬂlﬂ SR
= [
I J, gj
b | :F S

JNEEEREEREEEXEE 2E /H,;
YcnoBHble 0003HaYCHHUS: % e

P - pesynpTHUpYyIOLIAs CHila B
G, - Bec cucremst Teppamen '
Ge. - Bec rabHoHOB

G3 - Bec IpyHTa 3aChinKH

£, - onomsHeBoe naBnenue I'PYHTA HACBIIH
E. - aktuBHOC maBnenue rpynra

Puc. 4.18



4.4.2. [IpoBepka Hecyme CnocoOHOCTH OCHOBAHMSA
YcTOMYMBOCTL OCHOBAHHMA CHCTEMBI leppaMem IO HecymcH crio-
coOHOCTH OOeCrIicTHBACTCH MPH BBUOIOTHCHMH YCIoBHS (4.23).

Pacuer o, BbmoxHgcTca no ¢opmyre Meliepxoda, npemnoaras
pacnpelcIcHIe HampskeHiii Ha d3@dekTHBHOS OCHOBAHHE NMOCTOSHHREIN Ha
npoTsxcHuH (B - 2 ¢) (prc.4.18)

N
o = — (4.52)

" (B- 2¢)

B Myo - M,
2

e = - X = (4.53)

N

rae N - HOpMaabHOE JaBlIcHHE OT IPYHTA 3aChIIKHM ccTeMbl Teppa-
MeIn Ha  ocHoBanue, KH/M; N =G, .

Ecm BenramHa OSKCHCHTPUCHTETa € OTPHIATCIbHA, TO 3dgex-
THBHOE OCHOB3HHC OVJIET HIMpE peaabHOrO.

JomnyckaeMoe JIaBICHHE MO NMOJOIBOM CTEHHI CHCTEMBI Teppa-
MEHI paccaHThiBacTCa Mo dopmyaam (4.24-4.36).

YcToOHUMBOCTL OCHOBaHHA CTeHbl CHUCTEMBI TeppaMeml NMpOTHB
CABHI'a MO KPYTIOIMIMHIPHIECKOM MOBEPXHOCTH cMemIeHUA (cM. pHc.4.17 1)
OILICHHBACTCA PacucTOM YCTOHMYHBOCTH Xk Mo ¢opMylne (4.2).

YcToiBOCTL OCHOBaHIA ofecneanBacTCs OPH COOMOJCHUM YCIIO-

Bus (4.11).

4.4.3. [IpoBepka BHYTPCHHEH YCTOHYHMBOCTH CTCHBI

OneHka BHYTPCHHEH YCTOMYHBOCTH CTEHBI CHCTEMBbI Teppamein
MPOH3BO,MTCA LTI 0OOCHOBAHHA IPHHATLIX pa3MepPoOB apMMpOBaHUA (IVIH-
HbI CETOK M IHara apmMupoBaHHsa). OHa BKTIOYACT B ¢eOF ONPENCICHHE KO-
>¢ppuinieHTa 3anaca k, (pacdeT Ha HPOYHOCTHL CCTKH) H Ko3pPHINMCHTA 3a-
naca Ha BbUICPrUBaHHME CCTKH K, (PacucT Ha aHKCPHYIO CITOCOOHOCTH CCTKH)
Mo AcHcTBHEM aKTHBHOI'O JABIICHHA I'PYHTa 3achKH, ACHCTBYIOIONCIO HAa
TBUILHYIO CTOPOHY I'aOHOHOB.

[TpeBapuTeIbHO Bech OI0K CTEHBI CHCTEMBI TeppamMem pasjie-
JISETCA HA [IBE€ 9aCTH: aKTHUBHYIO, I'J¢ KacaTeIbHbIC HANPSKCHHS JCHCTBYIOT
B HanmpaB.IcHHH THIICBOH I'PaHH COOPYXCHUA H PCaKTHBHYIO, I'JA¢ Kaca-
TCILHBIC HaNPOKEHHS AeHCTBYIOT B HanmpaBJICHHMH ThUIHLHOH CTOpPOHBI 010-
ka. [‘parmnia Mexay >TUMH IBYMS 30HAMH MPOXOIAT I€PE3 MCCTa MAaKCH-
Ma.ILHBIX HAMPSIKCHHHN.

[Moxoxenye 3TOM JMHHMHK 19 BEpTHKAILHOH THIICBOH IpaHH CTCHBI
CHCTEMBI TeppaMell MOXET OBITH IPEACTABICHO Yepe3 pacCTOSHHC MCXKIY
THUILHON CcTOpOHOI raGHoHa U rpaHmilcii JBYX 30H Ha BCPIIHHC CTCHBI
X, (cM. puc. 4.18)

x.= H,tg(45-9/2) | (4.54)
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rac H,, - ycioBHasg BbICOTA CTEHBI CHCTEMBbI TeppaMern, M ;

@ - Yrol BHYTPEHHEro TpPEHHMf IPYHTa 3acChOIKH, I'paj.
Io1g xaxnaoM i-OH CeKIIHM CTCHbl CHUCTEMBI TeppaMell ornpenac-
JIACTCH JUIMHA 3a8JCIKH (B PCaKTUBHOM 30HE) L ,; , M 110 GOpMYIIC

L;=(B-b,) - (H,—h,)tg(45-/2) , (4.55)
Ir'Ae h; - rIyouHa pa3MemcHUd i-0if apMHpYIOMEH CETKH, M.

IS KaXaoro ciaod apMHpPVIOICH CeTKH onpeaciscTcd BEIIIH-
Ha BECPTHUKAIbHOroO JaBIcHHA O,; Klla (puc.4.19)

g =yh (4.56)

H pacCIMTHIBAIOTCS PAaCTArHBAIOIMME VCHIMA, ACHCTBYIOUIHC HA apMHPYIO-
IME 3JIEMEHTHI CCTKH B KaX/IAOM I[-OM (JIO€

T, = k, 4H o; |, (4.57)

rae A4H - paccrofHHe MEXAY apMHUHPYIONHMMH CCTKaMH, M.

PACUYETHAA CXEMA K OILIEHKE BHYTPEHHEM!
YCTONUYUBOCTU CUCTEMBI TEPPAMEILI




Koa¢dmupieHT 3anaca Ha pa3spseilB k, CETKH OIPEACIACTCE Kak

P

k = L};—’;-l | (4.58)

ra¢ |R,| - aomyckaemas MpOYHOCTL CETKM Ha pa3sphis, KH/M

k,
rae R, - mpelen mpodHocTd ceTkH, KH/M (cM. Ta61.4.4);
k, - Ko3pdmeHT 3an1aca JUIS CCTKH C IOKphITHEM M3 I1BX,
, = 1.24.

KoaddummeHT 3anaca Ha BbIICPIUBAaHHE k, CCTKH M3 I'PyHTa 3a-
CHINKH

lRpl = (4.59)

i, <1 650
8 T ’
rae | T |- mpeaebHOS aHKEpHOC YCHIME ceTXH, KH/M
| T| =c,0,L; , (4.61)

rac ¢, - ko3pPHIMEHT BhLICPrABaHHA CCTKH H3 [PYHTA, JUIL CeT-
KH H3 CTaJIbHOM MPOBOJIOKH ABOMHOIO KpydeHusa ¢, = 0.91.

Ha xaxnoM ropH3oHTE YKIaJKH CeTOK ko3ddummcHTSI 3anaca Ha
Pa3peiB kK, H BBIACPIMBAHUA Xk, JO/DKHBI NPEBHINATL JOMYCTHMbINA
(k| = 1.50

k, > |k|. (4.62)
k, > |k|. (4.63)

4.4.4. Omicanye MpHHATOH KOHCTPYKIIMH CTCHEI

ApMorpyHTOBas creHa Teppamem npeiacrasiger cobol rpaBaTa-
ITHOHHYIO raOHOHHYIO CTCHY, OOpaTHad 38ChINIKE KOTOPOH AONOTHHTC/IH-
HO apMHpPYETCd MCTALIMICCKHMH CCTKAMH CBA3AHHBLIMHM C rabmonamMH (CM.
puc.3.7). CrecHa MOXET BO3BOAMTILCA KaK C noxesoff CTOpoOHEI, TAK M He-
NMOCPEACTBCHHO Ha HACHITIH.

Pa3Meprl CTCHBI oNpeAcaaioTcS U3 YCIOBHE obecniedcHus obmel u
MECTHOH YCTOMIMBOCTH YCHIIMBacMOM HAachIIH H caMolf cTennt. [L1s JocTH-
KCHHA 3THX NEacH BCPXHAA OTKOCHAS Ja4CTH HAachINM, KaK ITpaBHioO, YIO-
naxuBaerca xo 1:1,75...1: 2. lllnpuna G6epmpl (creHBI) doDKHA OBITL HE
McHee 3,0 M.

KoHIIeBBIE 9aCTH CTEH NMPHCHINIAIOTCE ¢ OOCHX CTOPOH IAPCHRPYIO-
MM ITPYHTOM KOHTPOAHKETOB, IMPHMBIKAIONMM K 3THM MCCTAN.

BRICOTHI CTCH MO IHHE HA3HAYAIOTCHd KOHCIPYKTHBHO, HCXOMA H3
NOTYYCHHBIX pacd4cTaMH IPOCKTHHIX OTMETOK H YCIOBHH Pa3MCICHHA
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CICH Ha MECTHOCIHM. B KaXIOM cedcHHH BBICOTa CTCHBI ONpEICiIIcTCA
KdK pa3sHHIIAa MEXKIY OTMECIKAMHM MECTHOCTH M OTMETKaMHM BCpXa CTCHBI.

Ha BceM mpoTsxeHMM Y9acTKa YCHICHHMS CTCHAa, MOXKCET COCTOATH
H3 HECKOJIBLKHX paioB (0T OAHOro M 60i1ee) KOHCTPYKIMIl CHCTEMBbI Teppa-
MCIN, YCTAHOBICHHBIX IO BCPTHKAIM ¢ Ppa3ludHbIM IHAroM (KaxK mpaBHIO
0,5...1,0 M) u uMeTs nepemernyo Boicoty oT 1,0 M u 6onee. [IpH saToM
BBICOTa CTE€HBl OKPYITIMIOTCA B OONBLINYIO CTOPOHY (KPaTHO BBICOTE rabHo-
Ha).

JI9 BO3BEICHHS CTEHBI CICAYET MCIIOML30BATh THIIOBBIC KOHCTPVYK-
IMHA KOpoOMaThIX rabHOHOB CO CTAHAAPTHHIMH uadparmMaMu wm Oe3
OHBIX, BRIIIOTHCHHBIX 3BCHLAMU HICCTUIPAHHOM (POpPMBI U3 OIIMHKOBAHHOM
IMPOBOJIOKH H IMPUKPCILUICHHBIX K HUM 3JIEMCHTAaM apMMpoBaHHa (TeppaMenn)
B BHJC HMCIOINMX AHAJIOITHYHLIC Pa3MEPHI IPOBOIOYHBIX OLMHKOBAHHBIX CE-
TOK pa3mM9HON mHMpHHbLI H JJIHLI, NPUBCACHHLIX B CIICHUHKAIAX
(IIpsnoxernus 1-3).

[Tpu ycTpOACTBE CTEHBI, €€ JHMIICBON I'PaHM PEKOMCHAYETCH ITpHjaa-
BaTh CTYIIcHIaTyIO GOpMy IIyTeM CMEIEHUS I'aOHOHOB IPYT OTHOCHUTCIDb-
HO apyroro Ha 0,10...0,20 M.

AIg 3an0MHeHHS raOHOHOB PEKOMEHAYETCS MCIIOIL30BaTh Kaphbep-
HbIH KaMCcHb pa3McpoM B 1,5...2,0 pa3a npeBrnnaroimuii pasMcp 3B¢Ha CET-

K, a B KA9eCTBC 3aChHIKH - JQPCHHPYIOIMHWH I'PYHT-IIECOK KPYIMHLIM HIIH
CpECAHE3IEPHUCTHII.

4 npexoTepameHig BHIMBIBAHHA IECKA ¢ THUILHONH CTOPOHLI I'a-
OHoOROB ycTpaMBaercd oOpaTHbIi PWILTP H3 HETKAHOro Marcpnaila (reo-
TeKcTIIA). C 3TOl NEeIpIo YKIaAbIBAIOTCS Pa3pe3aHHbIc Ha KYCKH ITOJOT-
HUIIA I'COTEKCTIIA pasMcpoM He MeHee 2,0x0,7 M » 2,0x1,2 M coorBeT-
CTBCHHO JUI4 radnoHoB BeIcoToi 0,5 M 1 1,0 M.

ITpu ycrpolicrBe CTE€HBI BBINOIHSIOTCA IUIAHAPOBOYHBIE PadOTHI:

- IO NMOATOTOBKS OCHOBAHMA LIA Pa3MCIICHHA KOHCTPYKIHMH CH-
creMbl TeppaMemn nmyTeM IMOIPE3KH MPYHTA HAChIM WIH MEOCHOYHOH ITOA-
CBIIKH CIIOeM TpcOyeMoit TOTIUHEI;

-0 YCTAHOBKC KOHCTPYKIIMHM H 3aIIOJHCHHMIO FaOHOHOB KaMHCEM;

- OO0 VKIRAKE TCOTEKCTHIN ¢ OOpaTHOM CTOpPOHBI raOHMOHOB H
VKIIAAKE APCHBPYIOIIECTO I'PYHTAE 3aCHIIKH C €€ IMOCIOHHBIM VILIOTHCHHEM.

Ocrampbapic paboTnl IO YCHWICHHMIO BepXHell 9acTH HACHIIH IIPO-
H3BOJAATCA TPAXMIMOHHEIM CITOCOOOM.
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5. METOJUKA ITPOEKTHPOBAHMSA 1 PACYETA
I'ABMOHHBIX CTPYKTYP IS 3AIIIMTHI OT
PA3MBIBA OTKOCOB HACBIIIE, BEPETOB,
MOCTOBBIX OIOP U KOHYCOB MOCTOB

S5.1. Bb100Op 1aOHOHHBIX CTPYKTYP I 381! OTKOCOB HACHIICH H
OCper OYKpEn IcHHS

B 3aBHCHMOCTH OT MECTHBIX YCIOBHIl BbhIOMpacTCf OAHMH H3 THIIOB
3aIHTLI OTKOCOB HachlricH uimm oeperos /2/:

- MACCHBHbIEC I"'aOHOHHBIC CTCHDLI;

- OOJMITIOBKM U3 TOHKHMX 1'aOMOHOB ¥ MATPacoB PeHO;

- KOMOHMHHAPOBaHHbIC COOPYXCHHS H3 MAaCcCHBHbIX TaOHOHOB H TOH-
KHUX MaTpAacoB;

- COOPYXCHHMA IIA ONCPATHBHOI'O BOCCTAHOBJICHHY 3¢MIIFHOI'O MO-
JIOTHA, MOABEPKECHHOI'O Pa3sMbIBY (COOPYKECHHS CPOMHOr0 BMCIIATEILCTBA).

[Tp1 nenonb3oBaHMM MAaCCUBHBIX FaOHMOHHBIX CTCH BO3MOXHO NpH-
MCHATh B KadecTBC OCHOBAHHA IIyOokue GyHIaMCHTHI, KAMCHHYIO Ha0poOC-
Ky HIH HaOpOCKY H3 ITHIMHApUIECKHX rabuonoB (puc.d.1, 5.2).

B stoM caydac 3ariyoineHHbic GYHAAMCHTHI HEOOXOAMMEI, ITOOKI
CTPVKTYpa He¢ ObLIa ITOAMBITa DPH SPO3UH JHA.

[myouna ¢yHaaMeHTa MacCHBHBIX raOMOHHBIX ¢TeH AH ornpene-

JIACTCA MAKCHMAaJIbHOM IIyOHMHOM SMBI MECTHOIO pa3MbIBa AZ : A1 > Az.
[Ipn oOmuIoBKE OTKOCE MM O¢pera TOHKMMH raOMOHaMH ¥ MaTpa-

caMH PeHO MOI'yT HCIIOABL30BATHCA CXCMBI, IPHBCACHHBIC HA pHC.5.3. B 3TOM

cIydac JIMHA BBUTYCKA L KperreHus AODKHA ObITh Oolmbine WM paBHA

(1,5 +2,0) Az; B cBiI3H ¢ THOKOCTHIO KpPEIUICHHS NPK o6pa3zoBaHMH SMbI pa3-
MbIBA TOHKHH I'aOHOH H3rubasch, ONYCKacTCd B cCaMy AMY pa3MbiBa, YeM
(PUKCHPYET €€ U MPENATCTBYET Pa3spymIcCHHIO OCHOBHOIO MaCCHBA COOpYXKe-
HHSL.

Taxue cTpyKTYpbl IPHUMEHAXOTCH TOra, Korjaa HeT HEOOXOoMMOCTH
ITOJICPKHBAOHEro (YKpEMHTEILHOI'C) COOPYXCHHA, HO BCE PaBHO CCIb
OMAaCHOCTH JPO3HH.

[TpuMepbl KOMOHHHPOBAHHBIX COOPYKEHHI H3 MaCCHBHBIX radHo-
HOB H TOHKHWX MaTpacoB NMpHUBEcHLI Ha pHC. 5.4.

B cay4adx, xorjga HCoOXoaMMO YCTpOHCTBO BOJOHEMPOHMIIACMOH
OOIHIIOBKH, clAeAyeT MPEAYCMOTPETh YKIAAKY MOA radOHoHbl BOTOHCITPOHH-
racMoii MeM6paubl 13 T1BX i 6eHTOHMTA, HIH MPONMNTKY FaOMOHOB ICC-
qJaHO-OMTYMHOH MacTHKOM (pHcC. S5.5).

[Ipu onepaTHBHOM BOCCTaHOBJICHHH Pa3MbITOI'0 OTKOCa MM bepera
MOXKET ObITh PCKOMCHIOBAHO pelIcHME, IpeACcTaBlIcHHOe Ha pHc. 3.6. Hc-
MOAb30BaHUE KOpoOdaThiXx FaGHOHOB YI00HO B I'IyOOKHX BoZax (MpocToTa
H3rOTOBJICHH]).

B oTie/bHBIX cayqasx Hig YKpeIuleHNs OeperoB WiH oATOILISCMBIX
OTKOCOB MOI'YyT NPHMCHATLCA I'aOHOHHBIC CTPYKTYPhI B BUIEC CHCTEMBI 1ep-
paMcin (puc. 5.7).
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3AIIUTHOE COCPYXEHHUE C I'JIYBOKHUM
OYHIAMEHTOM

KoHcTpykiMs U3 radioHoB
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3ALLIUTHOE TABUOHHOE COOPYXEHME, CO3JAHHOE
HA OCHOBAHHMHM M3 KAMEHHO}1 HAFPOCKU

KoH 3 TaOHOHOB
MaxcuManbHBIH YPOBEHD BOJIbI
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OBJIMLIOBKA MATPACAMH PEHO

O6sptoBka MaTpacaMu Peno

MaxcuManbHbI YpOBEHE BOJbI

o I,

L>15-2AZ MaxcnMalLHas
NpeXyCMOTPEHHAS 3PO3HA

CXEMA KPEIUJIEHHUS C IMEPEMEHHOW TOJIILIMHOU

Y
%‘9 O0/pn10BKa MaTpacaMHi PeHo
NN N —
SR RN MaxkcuManbHbI ypoBeHb BOIBE
N NS —
N . {0
X -...\ /
RN /A O6bITHOE MOIHOBOIBE
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{5 max {\:\\ O6MIIOBKa TOHKMMH rabroHaMu
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NN/ S e e W S
q:.) Y }/f \f .
(o j 2 % N2
N/ B~

MakcuManbHasg npexycCMOTPEHHAA 3PO3HA| [ 5 1.5-2AZ

Puc. 5.3

[Ipu ycrpoiicTBe rabHOHHBIX YKPEIUICHMI HCOOXO0IUMO 00834 TCIIL -
HOC 3aKpelUICHHE HX KOHIICBEIX Y4aCTKOB.

>.2. Be16op rabuoHHbIX CIPYKTYP AIA 3aIMUTEI MOCTOBBIX OIOp H
KOHYCOB MOCTORB
MocroBble ONOphI, Pa3MCHICHHbIC B PyClie, HAXOAATCH 110 NOCTONH-
HbIM JACHCTBHEM MMOTOKA U, KAK DPABHIIO, IMPH OTCYTICTBHH HaJCKHOM 3a10u-
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SAIHUTHOE COOPYXEHHWE M3 TABMOHOB U MATPACOB
PEHO C MACCHUBHbBIM OCHOBAHHWEM
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BOAOHEITPOHHUILIAEMBIE ObJIMIJOBKHN N3 MATPACOB

MaTpac PeHo
TOIIIHMHOH 0.15-0.25M

MaTpac Peno TommmxoH 0,15-0,25 M cBapeHHbIH B ropgdyio ¢ MACTUKOH H3
1ecYaHo-OMTYMHOMN cMecH

Puc. 5.5

Tl HX (yHIAaMEHT orojgercd U Hapymiaercd YCTOHYMBOCTL CAMOI'O MOCTO-
BOI'O COOPYKCHUA.

3anpTa O¢peroBbIX YCTOEB MOCTOB IPOBOAMTCA OT pa3MBIBAIOIICIO
neticreud pexH (puc. 5.1).

3aIHTa IPYHTOBBIX OTKOCOB OCPEroBHIX YCTOCB MOCTa (KOHYCOB
MOCTOB) HCOOXOMHMa OT JIMBHEBOH 3PO3HH M BO3MOXHOIO CMEMCHUS IPYH-
Ta B CBI3H C KPYTLIM 3aJI0)KCHHEM OTKOCOB.

Bce 3TH 3ampThl OCYymMEeCTBIAIOTCS r'aOHoORaMH B MaTpacaMi Peso B
MX KOMOHHAIMM HIM B OTIACILHBIX cIydagx MaTpacaMH Pemo. [TpumMepsl
pa3’MIHBIX KOHCTPYKTHMBHBIX pemeHUN MpHUBCACHEI HA pHc.3.8-5.11.

CocraB rabHoHHON CTPYKTYpHI ONpeJeIseTCS MECTHEIMH YCIIOBHSAMH
pasMepaMH COOPYXCHHH HA MOCTOBOM IEPexOle, PACICTHLIMHM CKOPOCTAMHU
TCUCHHA, pacdeTHol r'TyOHHON 3aTOMUICHHA H pacdcTHON BLHICOTON BOJHEI).
Pa3sMeph1 cTpykTYpHI (TpeOyeMas Tommmia rabHoHa UM MaTpaca) Haxo-
aarca  pacderoM. ITnomank M KOHGPUIypaIms 3alliAT ONPCACTICTCS pa3Me-
PaMH COOPYXCHHS H NOTPEOHOCTIMH B 3aIUTE OT Pa3MbIBA.
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COOPYXEHWUE CPOYHOI'O BMEHIATEJILCTBA
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HUCIIOJIb3OBAHUE CHUCTEMbI TEPPAMEIL B
bEPEIOYKPEITUTE/JDBHBIX COOPYXEHHUSAX
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YKPEIIIEHHE BEPETOBBIX MOCTOBbLIX YCTOEB
'ABMOHAMHU U MATPACAMH PEHO
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YKPEIUJIEHHME bEPEI'OBOI'O YCTOZ4
MATPACAMH PEHO

OuepTapmit MECTHOCTH
(DHpoKHii pagHyc)

MaTpacht PeHO BbLIOKEHHBIE
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Puc. 5.9
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NETAJIb COEAWHEHUS TABMOHOB/MATPACORB

PEHO C BETOHHbBIM

CeueHue B-B

OCHOBAHHEM

-
A I A N A

Ilnan

| H3MEHEeTCs |
5]7 HaﬂpaBJIeHHfifTe‘chHH faﬂpaBJIEHHe TECUCHHA
R/ SSNSSY A , \,W
, ({{//\(2?! : ©
> U3MeEHsIeTcsT =
et
2.00,2.00 _ 2.00
A
™ ——\ 1T VI TNV [ NIV T
S N A NS SOTH A
I N | D O I I O D
[RERADN I NN N NN O U OO NN 14 N =
U T T T ;1 I S O O O LD O -
ot e
NN . —
BI[ [ [ n] BE
- = - - - —
T I -
e B - =
-- R . —_
IR
-'-—'_ —‘_ q-—"_" -““I

12,00 L2 6.00 12,00

Jleranbh coemHMHEHHs rabroOHOB
I MAaTpacoB PEHO ¢ 6eTOHHbIM
OCHOBaHHEM

Ceyene A-A

boar pacraxenus

JKenme3Hbli CTEPXKEHb ) ) ’y

3 N ) . o

Vv il 2 <

' *:'-:"'f-. Secin
< 'ﬁiw Ti.v >
.00 _12.0 4 00 l .00

Puc. 5.11

80}



5.3. Meromka mpocKTUpOBaHHA FaOHOHHEBIX CTPYKTYP A4
3aIMHTHI OT Pa3MbIBOB

5.3.1 OnpeaciacHHe HCXOTHBIX JAHHBIX A1 P OCKTHPOBAHHSA
OcCHOBHbIMH MCXOHAHBIMH JaHHLIMH I8 IMIPOCKTHPOBAHMA BCCX BH-
AOB 3alMT OT Pa3MbIBOB ABJISIOTCS:

- pacueTHag CKOpOCTh TCICHRSA Vo (M/C);

- [IITyOHHa NOCTOSHHOI'O HIIM BPEMEHHOT 0 MOATOILICHHS d; (M);

- pac4eTHAad BhICOTA BOIHBI /1 ;0.

- B OTACHbHBIX CIy4asx JICAOBAS HAIPpyiKa (FOpH3OHTAIBbHAd CO-
cTaB/Iolnas CHIa OT BO3JAcHCTBHA JeaoBoro nong F,, MH u BeprukamHas
COCTABIAIOmMAA ToH e cwibl f,, MH, JeHcTRYIOIMME HA COOPYXCHHE OT-
KOCHOI'O IIpodniIg).

BemrmauHbl V ¢ MpHHHUMAIOTCA 110 JaHHBIM HENIOCPEACTBCHHBIX H3MC-
pEHHI THAPOMETCONOCTOB WM PacdeToM B COOTBETCTBHM C /7, 8/.

3HadeHHs d; IIPH IOCTOSHHOM 3aTOILUICHMH OCpyTCH TaKKE H3 HEIO-
CPCACTBECHHBIX IIPOMEPOB THAPOMETECONIOCTOB. [IpH BpeMeHHOM 38 TOIUICHHH
(B moiiMax Ha MOCTOBBIX NEPEXOAAX) K MPOCKINPOBAHNH YKPCIUVICHHI B CO-
orsercTBHM ¢ CTH 11-01-95 /3/ pacxompl naBogka M COOTBETCTBYIONIHUE HM
YPOBHM BO/IbI d; Ha IHKE MABOJKOB ONPEACIAIOTCA 10 JAHHLIM Ha0IFo ieHHIH
I'HAPOMCTCONIOCTOB ¢ pacdeTHON obOecnedcHHOCThIO 1% M4 CKOPOCTHBIX,
ocoborpy3oHanpskeHHbIX AN 1 muani I-111 xareropmit u 2% g Al
IV xareropuii 1 NOALC3AHBIX ITyTEl.

PacgerHas BhicOTa BOMHBI /fipe ONMPCACHICTCE B COOTBCTCTBHH C
CHull 2.06.04-82 /4/ ¢ Taxoif xe pacieTHoH obecnieaemocThIo %, KOTOpAas
yKazaHa Bbime. IIpH 3TOM, €ClIM HMMEIOTCS KORKpCTHBIC JaHHBIE O ma(de-

peHIMAILHBIX IIIYOMHAaX NMOTOKAa IO JIMHE BETPOBOIO PpasroHa, To A
ONnpeJeaeTcd MO MECTOAMKE, MPHBCICHHON B /8/, B TOM WHICIIC IPHIOKCHHHN
12.3. EciM ke TaKHX JaHHBIX HET, TO HCXOAAT K3 cpeHeil rryOHHLI MOTOKA

dr U OTIPENENAIOT Mz W cpeaHIoro mHy Bomabl A mo CHmIT 2.06.04-82 /4/.

Bemmauny A HeoGXomMMO 3HATH MPH MPOCKTHPOBAHHH HEKOTOPHIX BHAOB
VKPCILICHHIA.

[1apamMetpsr A, A n CpeIHMIt TIEPHOA BOMHBI T B COOTBETCTBHH ¢

/4/ onpeAeNIFOTCE CACAYIOIMHM 0Opa3oM.

3HaueHHa hx HaXoIATca IHMO0 KaK NIf riay6oKoBOAHON 30HBI 3a-
TOILICHHA BOIM3H COOpPYKEHHS, MHOO0 KaK IS MEIKIBIZHON B 3aBHCHMOCTH
OT COOTHOIICHNS d; M NOIOBHHEI cCpeiHeil NIHHLI BOMHBI B riryooxoBoauol

sone A,/2: npud, > A,/2 -30Hariy6oKoBomHAS;
npu d, 2 A 412 - 30Ha MEIKOBOHAA.

Benamna A, onpenensercd Kak /4/

A,=gT*/2rx, (5.1)
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A€ g - YCKOPEHHE 3eMHOT'O MpUTHXeMs;, g = 9,81 m/c?;
T’ - cpemmil nepyoX BOJIHEI, C.
3Hadenme |/ HaxoaHTCH B3 Oe3pa3sMepHO BEIHIHHLI gT /v npu

M3BeCTHOM GeapasMepHoii Bemuaume gh, / v*,,, onpenerenHoii mo rpaduxy

puc.S.12 npu m3BecTHOl Oc3pasMepnoil semraume gL / vie.

B >mx BemramHax v, - pacdeTHad cKopoCcTh BeTpa, M/c; A, - cpen-

HA4 BBICOTa BOJHBI B I'TyOOKOBOAHON 30HE, M; L. ~ IIHHA BESTPOBOIO pa3roHa
BOJIH, M.

Beuay v, IpH aKBaTOpHAX, HMCIOIMHX BETPOBOl pasroH
L.<100 xM xorryckaercs onpeacisaTs 0 JaHHBIM HATYPHBIX HAOMIOICHHM Hal
MAaKCHMATLHBIMH SKCTOTHLIMM 3HAYCHUAMI CKOpoOCcTed BeTpa 0¢3 yuera HX
NPOAC/DKUTCIILHOCTH.

Ecim akBaTOopHs HMECT IUIABHYIO OCpEroByIO 4€pTy, TO PaCUCTHOE
3HaYcHUC [ MOXET OBITHL MPHHATO MO JaHHBLIM HEINOCPECACTBCHHBIX M3MEpe-
HHAH Nno npeoOaazarolicMy HANPaBICHUIO BCIpa WIM MOXET ObITh (IIpH
DonmbImMX rIyOoHHAX 38 TOIUICHHMA) MPUHATO MIPHOIHMXEHHO 110 hopMyIIc

L=k, L, (5.2)
V

&
rae K,;, - xoaddrmreHT, npruHUMacMbIi paBHbIM S-101;
Y - KO03}PHIMEHT KHHEMATHICCKOH BA3KOCTH BO3/[yXa, paB-
HeL 1-10-5 M%/c.
TaxuM oOpa3oM g I'TyOOKOBOAHOM 30HBI PH IIIaBHOM OcperosBoit

V2

gepTe AKBATOPHH ITONYYAIOTCS IapaMeTphl hj =2 H COOTBETCTBYIO-
g

— V
muit BemauHe /1, cpeapmii nepuox Bomsl 1 = = (au f - BeIMUMHEI,

g

gL

v,

noirydacMbic B3 rpaduxa pHc.S.12 mpH U3BECTHBIX BEIHYHHAX L 1

L
[Ipn croxmoil koHPUTypamuu GeperoBoit 9ep Tl (TpH zﬂ"-— > 2, 11e
min
L., B L, - COOTBETCTBCHHO HaAHOONLIMHANA ¥ HAHMCHBINMH JIyIH, ITPOBC-

JNCHHBIC H3 pacdcTHOM TOYKH 3aMMIECMOr0 COOPYKEHHMSI B CEKTOpe 145° oT
IPEeHMYIMECCTBCHHOr0 HAIIPAB/ICHHIS BETpa X0 NEPECCICHHUS C MOABCTPCHHEIM

GeperoM) cpeHAs BHICOTA BOIHBI B riIyGokoBoaHOl 30He A, ompenendercs
no dopMye
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l"patbmc AJIg ONPpCIlEiICIAA JICMCHTOB BETPOBLIX BOJIH B
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(5.3)

h = 01425h% + 21(h} + h2) +13(h% + k%) +3,5(h} + h2),
rae ;1_", M (OpH n=1; 12; +3; +4) - cpexHmMe BHICOTHI BOJH, KOTOPbIC

TOJDKHBI MPHHHUMATHCA IO rpaduKy pHc.S.12 mo pacdeTHON CKOpOCTH BETpa
v, H IMpocxamax ayuch L,, M, Ha HaNpaBJIcHHUC ITIABHOro jJyda L1, COBIa-
JAAIOIIET'O C IMPCHM YHICCTBCHHBIM HAMPABICHHCM BCTpA.

= — V
NMpu sToM cpeanmii nepuwox BoH [ Haxomurcs Kak [ = o —2,

&
_ 8h,
Tl o COOTBEICIBYCT BeHMuMHe [ =-=—=%, ompeiacaseMoli M3 rpacmuka
V
puc.5.12. 3HagecHHC A , Haxoaures 1o (5.1).
A
B ToM H JpyroM ciyuae, e 30Ha riy6okosomuas (d, >—2‘1), TO

pacuerdas BbICOTa BOMHEBI Oyaer
Ry =h, K, (5.4)

rac K, - xo3¢pdpHimeHT MpHUBEACHUS BBICOTHI BOJHBI K BBICOTC (%0
obecniedeHAOCTH (ompencidcTcs Mo rpaduky puc.5.13 B 3aBUCHMOCTH OT
gL 0
Oe3pa3MepHOii BEIIMMYHUHBI —— IIpH i1=1%0).
i

o

B, I'paduxu 3HadcHIBI Ko>pdumucHIa K|
Kf = -t
h
30 M T T I T TITTrT
ENEENENENNEENNRNEN
EREEEEEEEENEEEENEEEEEENN
HERRNEEEEEENEEEEEEEENENE
ENEREENENEERENENNEENEREE

P T O O O I O

IIIIII._._!II-.!!===_-'ill 1%
-.---!_m-ll l -.-..-..
Nr=aBRERR

9 AL LA LT i
FadlEENEEREEREEREENNEEE
EEEEENEEEEREREEEEEEEEEN
AENEEEEENEENEEEEEEEEEEN
ll.lllll.ll.I.ll.llllll

1,5 A L,

’ Illlllllllll RENERERRRREE LT/
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0 5000 4000 6000 8000 _ 10000 12000
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I'padux i onpencnenus xKoadpdmmcHTa K,
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O 30H& B MECT¢ PACIIONOKCHHS COOPYKCHHN

T
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A
< Za
2

ECJIH AKC d Ji
MCIIKOBOJHAS H B HEH pacdeTHaq BhICOTa BONHLI Oyaer /4/

K.r 'Kr 'Kl 'Ki ' h )

(3.5)

hv%
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.m __..M
: m
= 2 5
o 5w
5 =
i i3
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3 3
= - 3F ¢
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Taomma 5.1
3HaueHMa 0000ImeHHOr 0 K03(pdMIHenTa NOTCph

OTHOCUTEILHAS 3uageHns Kooddmmenta K,
rryouHa OU YKJIOHAX JTHA |

= 0,025 0,02 - 0,002
A,
0,01 08 ] 066
0,02
0,03
0,04
0,06 6% o8l |
0,08
0,10
0,20 0% 1 09 |
0,30

0,50 1 6oee 1,00 10

J5.3.2. Pacuer TpedyeMoit TommuHe! (BhICOTHI) raOMOHA H.ITH MaTpaca
Peno

Ecsm rabnonnas cIpykTypa LIF 3allUThI OT Pa3MbIBa pa3McInacTCy
B MECTaX, I'iC OTCYICTBYIOT BCIPOBBIC BOIHDBI, HO HMEET MECTO CKOPOCTL Te-
YCHUA Yo, TO TOJNNIHHE ra0HOHa MIM MaTpaca MpUHHMAacTCS KOHCTPYKTHBHO
B COOTBCTCTBHH ¢ yKa3aHMIMH, ITPHBCICHHBIMH B I'TaB¢ TPCTheH.

[Tpu Hamra BETPOBLIX BOIH € PacYCTHOMH BBICOTOH BOJHBI /1% HE-
oixoauMas TOMIMHE ! onpeacndercs no gopMyIaM

IpH KPpYyTH3HE OTXOCca M BepMBI 1 tm 21 : 3,5

! = M , (5.6)
3(1-n)(p,, - cig6

mpa l: m<1:3,5

_ P
(1 - n)p, ~1)cig6’

rJic n - IOPHCTOCTL FrabMoH;
DO - ITVIOTHOCTL KAMHA, T/M3;

€ - yrol HaKJIOHa 0TKOCa WK OCpMEI, Ipal.
[Nopucrocts rabuoHa BLIOHpacTCs B 3aBHCAMOCTHM OT YACIBLHOIO
B¢CA KaMHS, KOTOPLIA IMpeanoNaracTcs HCIOIb30BATL LIS CO3TAHHA Ia-

(5.7)
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OHOHHOI CTPYKTVpHI, 0 rpaduxy puc. 3.4 (cM. raBy Tpernro). IlmoTHOCTE
KaMHSA

o, =12, (58)
g
LAC ¥ - yAcTLHbIH Bec KaMHd, KH/M3 (cM. Ta6:11.3.5);
£ - YCKOPCHHUE CIIIBI THXECTH, M/c2.
[TonydeHHad pacueToM BEIHYMHA ! OKPYITIFETCA B OOJIBLINYIO CTOPO-
HY J0 CTAHAapTHOI ik rabHOHOB HIH MaTpacoB (cM. [lprroxenue 1).

5.3.3 Pacuer TpeOyeMoit Macchl 1 pa3NEpa KaMHd

Tpebyemaa Macca KaMHA m; B 3aBUCHMOCTH OT Pa&CICTHOH BBICOTHI
BOJIHBI /1% onpeAcigeTca o JMarpaMMe puc. S.135.

CoorsercTByrommii 3Toif Macce pa3Mep KaMHA 6yiaert /5/

d, = 1,24083/%—‘—, (5.9)

EciM BOIHBI HCT, 8 HMCCT MECTO BAOILOCPEIroBOC TCUCHHUE CO CKO-
POCTBIO Vo, TO TpeOyeMbiil pasMep KaMHA IMPHOIHM3UTEILHO OIIpeAcHIcTCd 1o

popMyiIe

2
dx = _..______.é_:.._‘f.?__________ (5.10)

A*29(fm " VBycos 0
Y B

rae £ - noHmkaonmuii Ko>dduimeHT, YIUTHBAONM{ CBI3aHHOCTD
KaMmHell B rabuone; & =0,5;
A - KO3(PPpHIMCHT, YIUTHIBAIOMUN YCTOHIHBOCTL KaMHA Ha OT-
Koce HIIH Oepere; A=1 Ha ydJacTKax KpYIBIX MOBOPOTOB pyceia (IpH paad-
ycax nosopora McHee 300 M) n 4=1,15 BO Bcex oCTAIIBLHBLIX CIyJasX;
Y% » ¥ - COOTBETCTBCHHO Y/CIbHBIC Beca KaMHS H BOAbI, KH/NG.
34aTEM IMPOBEPACTCH AO0CTATOMHOCTH KPYIHOCTH KaAMHS 10 YCIIOBHIO
¢I'0 HE BbIBA/IMBAaHHNA Ycpe3 FICHKY CCTKH rabHoHA WM MaTpaca.

dr=> (1,0...2,0) D, (5.11)
rac D - pacueTHhIA pa3Mep A9ciiian, M.

[To maHHBIM, NMpPHBEICHHBLIM B IiIaBe TpeThed H IIpruroxeHnH 3,
cTaHAapTHEIC pa3Mepsl g9cek 0,06 x 0,08 u 0,08 x 0,10 M.
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BoicoTa BosHbI A9, M

quarpaMma KpynHocTH KaMHA B rabMoHax
B 3aBHCHUMOCTH OT BBICOTHI BOIH

4.0
/
3.0 —
’ o~
— &
2.5 // M0 -
- - ;
e
2,0 — // 0 ¥
o \ / o
- _~ >l §
1,5 / 5 -
o~ /f';/
- - 15—
/F/ -
L~
3f /'/
0,8
|
0,6 r
1,0 1,3 20 25 30 35 4 5§ 6 7 8 910

[loka3zaTesb KpYTH3IHBI OTKOCA

Puc. 5.15

3.3.4. ITpoBepka Ha aedopMalIo rabHOHHOH CTPYKTYPHI
YcraHaBIMBAIOTCA ACHCTBYIONHE W KPHTHHMECKME BEIMYHHLI Kaca-

TCIIbHBIX HAMPAKCHHUH:

JECHCTBYIOIIHE
14 {Ha PEKH Ts = Vs dr i, (5.12)
I OTKoca WM Oepera 7, = 0,75 y, d; i, (5.13)
TIe 7, - YACHbHLI Bec BOIpI, KH/M3;
i - VKJIOH JHA; JJIa OTKOCa WIH Oepera mpuHUMacercd | =tg 6,
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KPHTHYCCKHC
JJI [THA PEKH 7. = 0,1(y, -%)dso, (5.14)

pr———

y sin® @
g otkoca wm 6epera T, =7, | 1-—
\ sin‘ @
LAC ¥, - YACIbHBIH BeC KaMHg%, KH/M3;
dso = dy - pacdcTHRI pa3Mep KaMHA, M;
@ - YroJl BHYTPCHHET O TPCHH KaMHA 3aChilIKH, rpaj.; ¢ = 41°.
Ilpn npepbmmeHH ACHCTBHATCILHBIX KaCaTEALHBLIX HAaNpKECHUH

KpPHTUYECKHX BelIMUYHH HaunHaeTcs AcopMalid rabHoHOB nox AcHCTBHEM
noroka. B 2ToM cIydac BeIOHAETCA NMpoBepka Ha AcdopMaigo. [IpH Ko-

s¢pdmmenTe 3anaca 1,2, ccm 1,2-7, 2 7;, TO onmpenengerca mapaMerp C.:

, (5.15)

s A c,.,:..(!;'s':;c))dm , (5.16)
_(r, -7,

VI 0TKoca M 6epera C. = Z—;——-—_—_—;—-—;dso, (5.17)
m 8

[Tpn u3BectHoM C. pomyckaeMasd riryomHa acdopMaimu 4, (M) Ha-
XOJHTCH IO COOTHOIMECHHIO

éf-:\:z(—t-— J (5.18)
d50 dﬁﬂ

A,
OtHomeHue —= mnpH H3BecTHoM C. HAXoMHTcA MO rpadexy

30

pHrc.5.16. Eciu cootHomeHue (5.18) He BRIACPXHUBACTCA, TO CHEAYET YBCIH-
YUTH pa3Mep KaMHA.

3.3.5. [IpoBepka ckopocTit PrHLILTpAIMH
Ilpn onpeaeneHHBIX CKOPOCTAX ITOTOKA MO CJIOCM rabHoOHOB HOAB-

JIFCTCI TAK Ha3plBacMag cKkopocTh dmabTpaimu v, (M/c), KOoTopas HMecT
MAaKCHMAaJIbHOC 3HA4YCHIC Ha IpaHMIic TaOHOH - I'PYHT.

y, = -’;}-—(-‘%’-"—) it (5.19)
f

e Ny - KO3GPUIHEHT MEPOXOBATOCTH THA HIH MOBEPXHOCTH OTKO-
ca HIH Ocpera; I INIMHUCTHIX IPYHTOB MOXeT ObITh npuHATO 7, =0,033;
IS TpaBHiiHoi noarorosku n, =0,025; mus reorexcri n, =0,020.

w
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BemnuiHa v, JO/DKHA CpPaBHHUBATHLCA € JOMYCKACMOM CKOPOCTHIO
dunbTpanmm v; (M/9) U191 caMoro rpyHTa.

1
[l HecB3HOTO IpyHTA v, = 16,1-d (5.20)

J1s cBA3HOIO IPYHTA V; OIPEACHICTC 110 JarpaMMe pHuc.5.17 B 3a-
BHCHMOCTH OT €r0 HOPHCTOCTH 1.
UToObl He ObLTO pa3MbiBa OCHOBAHWA INOJ rabHoOHaMH, JOIDKHO

OBITE
Ve < (2...4) v (5.21)
{uarpaMMa JIg ompeiciicHMs CKopocTH (PHILTpalHH
B I''IMHHMCTBIX I'PYHTaX
2
Sk
§!\1§ CyIIeCh
N
S .\ A S
= o T TN
A I 0\ N A
T T NN
800\ \ N
AN EERIEN VN

ol L LT AN

c1adadgd rjmHa

.l

0,2
0,3 0,4 05 0,6 0,8 1 1
Ckopocts (M/9)
Puc. 5.17
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6. PEKOMEHIAIIMH 110 TTPOMN3BOACTBY PABOT

6.1. O6mpue moxoxeHNd

TexHOMOrNS B OCHOBHbIC NPAaBHIa BHIIOIHCHAS paboT IO yCcHIIC-
HYIO 3¢MJISHOIO IOJOTHE AaOHOHMHLIMH COOPYXKCHHUAMH OTpaxaloTci B
mpockTe mpom3poacTea pabor. [IpoekT NpomsBoAcTBa padoT yIBEpXIaeTcH
Crayxboif mym moporm.

[IpoexT mpoM3BOACTBA PAOdOT HOIDKECH COACPKATh: CXCMbI IPOH3-
BOACTBA PadoT; nepedcHh HeOOXOAMMBIX MATCPHATOB, MallliH, MCXAHH3MOB
H HHCTPYMEHTA; KaJcHAapHbIi rpadmx NpoH3BOJACTBA pa®oOT M MHpaBmiIa
TeXHHKH O€30MmMacHOCTH IPM HX IPOBEICHHM.

[TpoexT m xancHaapHBIi rpadHK NPOM3BOACTBA PAadOT AOIKHBI
MpcaAyCMAaTpHBATL: TMOAIOTOBHTEILHBIE, OCHOBHRIC H OTACIOYHBIC pado-
Tbl, & TAKXKE Cnocobpl OLICHKHM HX Ka4eCTBa.

6.2. PexoMeHmam Io cCOOpKEe M YCTAaHOBKE raOHOHOB

PexoMeHaalmM no cOOpKE U YCTAHOBKE TaOMOHOB NPHBCACHHI B
cooTBeTCTBMA ¢ npemroxeHuaMu 3AO “Iabuonst Maxkadgeppu CHI™.

['abuoHkl U1 MaTpackl PCHO OTNPABIMIOTCH C 3aBOJAa CIICHHMAILHO
CIOXKCHHHIMHA H COCIMHCHHBIMM B CB3KM. Ha CTpOMTENBLHBIX ILIOIMAaIKax
CIOKCHHBIC FaOHOHBI OTKPHIBAXOTCA U COOHPAIOTCH, BLITPAMIMIOTCE CTCH-
KA M TOJIOBHbIE 9YaCTH, BRIOIOJHACTCY NMPOIMHBKA BEPTUKAILHBIX KpPOMOK
H BO3MOXHBIX JuadparM crenmaibHod nposolokoil. [Tpormeka oObMHO
BLOTOIHACTCH ITPOIYCKAS IPOBOJIOKY 4YEpe3 KaXIIbic IBa 3BCHA.

[locme npoveaeHMa COOPKH HECKOJIbKHX raOHOHOB, IPOMIMTEIX IO
dopMe KOpoOKHM B COCTHMHCHHBIX B I'PYINIbI, MEPEXOAAT K VKIAIKE HX, CO-
COHHSA MX O IpyNmaM, ¢ MPoYHOH MpONMBKOH BCEX KOHTAKTHBIX Kpo-
MOK.

Janomiecne rabHoHOB M MaTpacoB PeHo ocymecTBiIgeTCcS Kaphep-

HBIM KAMHEM, pa3Mephl KOTOPOro IPEBHINAIOT pa3Mephl 3BEHA CETKH.
YKIIa/AKa KaMHA IIpOU3BOATCA TAKHM 06pa3oM, 4ToObI MOIYyIUTHL MHHHMYM
ITyCTOT.
B 3aBucHMOCTH OT pabOUMX YCIOBHH 3amoOHEHHUES BHIIONMHACTCH
BPYIHYIO HIIM ¢ TIOMOIIBbIO MCEXAHMYCCKHX cpexcts. Ilocae 3anmonHeHMS
raOnoOHOB NMPOHM3BOJMTICA 3aKpPHITHE MX KPBHIIICK H BLOIOMHACTCH ITPONIMB-
K& NPOBOIOKOH BAOIL KPOMOK.

TexdHonorma cOOPKM H YCTAHOBKH IaOHOHOB COCTOHT B CICHYIO-
IHEM.

Coopxa rabHoOHOB.

Packpeie rabmoHBl, KOTOPEIC HAaXOJATCH B ITakKeTe HA POBHOM
TBCPXOH MOBCPXHOCTH.

PacraHyrs ¢ro u BhIpaBHHTH Bce cKiaanxu. Ilepex smiM Heodxo-
JHMO YOSIUTHCA, YTO BCE YacTH rabOHoOHA poOBHbIC M HET M3rHOOB M He-
POBHOCTEMN.

CorHyTh THMIICBYIO, 38JHIOI0 H OOKOBBIC MAHENH B BCPTHKATLHYIO
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NO3HINIO, CQOPMMPOBAB MPAMOVIOAbHEIN OIMK. COoCAMHNTL BCPITHHBI
VIIOB MIIMHKE BMECTC TOJICTOHM IMPOBONOKOH KPOMKH, TOpYAaIllcH N3 YITIOB
KaXaol na”Heiad. [lpH 3TOM BEpX BCEX YCTHIPEX CTOPOH AIMHKA HOI-
XEH HAXOIMThCd HA OJMHOM YPOBHEC.

[TponzsecTi CBA3KY BEpIHMH YI10B MaHEIeH, COCAHHHB MX BMECTE
BHTKaMH, Kak noxka3aHo Ha puc.6.1. [lepeBsska BhHIONMHACTCHE 4epeao-
BaHHEM OJHOM M JBVX NETENL 4depe3 Kaxapic 100 MM.

QOopMHUPOBAHHEC H YCTAHOBKA KOHCTPYKIUH.

IloarorapmBaerca IUIOIMAAKAE NI YCTAHOBKH I'8OHOHOB, pa3paB-

HHBAacTCd H IUIAHMPYETCS MOBEPXHOCTDH 3EMIIM.
Heckonmbko cobpaHHBIX MPOBOJXOYHEIX OCTOBOB I'aOHOHOB TNECPEHO-

CATCS HAa MECTO BO3BEACHHUA KOHCTPYKIMH, I'IC OHH YCTAHABIHMBAIOTCH
pIOM € IraOHOHAMH, 3alIOTHCHHHIMH KaMHCEM.

['abHoHbr CBA3LIBAIOTCH MEKAY COOOH IO COCCAHMM [paHAM, KakK
u3doxeHo Bbmue. Ilpu sroM creayer BTOpoif pax rabHOHOB yCTaHABIH-
BaTh JHIIOM K JIMIY, cHHA K criHe (puc. 6.2). [Iycteie rabHoHbI 3aKper-
JISIOTCd B HEOOXOMMMOM MONMOXCHHMH ITyTeM 380MBKH B HX YITIbI CTCpKHEH,
KOTOPBIC HCMOAL3VIOTCH i1 BHITATHBAHHA rabHOHOB H OOJICIYCHHA OIIc-
parM CBA3KH MYyCTOro rabHoHa ¢ paHee YCTAHOBICHHBIM.

3anomHeHue rabHOHOB.

B kauectBe 3amoiHMTCNS rabHOHA PEKOMCEHAYCICS HCNOIL30BSTH
KaMeHb pas3McpoM 125...200 MM (HO He Oonee 250 MM). MHHHMAILHLIA
pa3Mep KaMHA JOJDKEH ObIThb HE MCHbIIC pa3Mepa sdeiikn ceTxH. Jomyc-
KAeTCd YKIAALIBATE J...77 KaMHA MCHBIICIO IHAaMCTpa.

['aOHOH 3alO/HIECTCA BpPYYHYIO HIM MEXSHH3HPOBAHHBIM CITOCO-
ooM (puc.6.3). KaMHM XOMKHBI YKIAABIBATHCA IUIOTHO, YTOOBI MOXYyIHTL B
KOHCTPYKIIMH MHHHMAJIbHOC KOJIMYMEeCTBO IycToT. [IpH 3TOM mocihenamii
rabHoOH CICAYET OCTABIATHL IYCTHIM, IS TOro 9rodnl ObUI0 BO3IMOKHEIM
IPUBA38TH K HEMY CICAYIOIME YCTAHABIHABAEMBIC I'a OHOHDI.

38 OaMH Ppa3 3aNOIHACICE TOJILKO OXHA TPCTh rabHoHa. 3aTeN
puKcHpyercs rabMoH HM3HYIPH TIOPH3OHTANBHOM CBAILIO IIOBEPX CiIod
KaMHg (cM.pHc.6.3). Jlamee 3axperuigercd Bropas TpeThs rabmoHa, H HAKO-
HCI ITOCTICAHAS TpEeTh rabuoHa a0 ¢ro BeEpxa.

["abnonn1 BhicoTOM (,5 M MOI'YT 38HOJHATLCS B IBa IIpHEMA.

['abuonsl BeIcOTOM 0,33 M 3alOMHAIOTCE B OJMH NpHEM Oe3 cBi-
IVIOMHX CKOO.

Aag xoMneHcanmuH ocaixM KaMHg rabHoH AO0KReH 3alOHATHCE
c 3anacoM Ha 2,5...5,0 cM BpImE BepXHel XpoMkH rabuona. [Jiag ITHx
1fe7ied HauOollee MOAXOAMT MENKHMiA MaTepMall.

IIpn yiuiaake rabHOHHBIX MATOB B OCpEeroykpeIUISIONMX COOpYXKe-
HMAX, IIC HA HHX aK¥MBHO JACHCTBYET HajgdloHIaf CTPYS BOIBI HIHM CHIb-
HOE TE€YCHHE NMOTOKA HCOOXOMMMO YCTAHABIMBATL AONONHHTEILHRIC CBL-
3yIomHe cKobpl MEXXY BepxHEH KpbHIKo#f rabHoHa H ero JHMIHCM.

YcraHoBKa KPbIMIKHA rabHoHA.
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®OPMUPOBAHUE U YCTAHOBKA KOHCTPYKIIHH

Puc. 6.2




3ATTONTHEHWE TABMOHOB
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Kprmnky rabmoHa HeoOXOAHMMO NUIOTHO NPHTIIUBATL K BEPXHHM
paHAM TIa0HOHZ M ONHOBPEMEHHO YBA3hIBaTh ITpoBONIOKOH (cM.pHC.6.3).
[lepBoHadanbHO AenacTcd BpeMCHHAs IIPHBA3KA YITIOB, YTOOBI HE IPOMC-
XOMHJIO CIOBHI'a CCTKHM N0 IEpHMETpY Bepxa rabmona. Ecim KaMeHDb-
3alI0THATCTIL MCINACT INIOTHOH MPHTEXKKE KPBIMKH, TO HCKOTOPOC €Io
KOJIHIeCTBO MOXCT OBITH IlepeMEIcHO BHYTpb I'aOHOHA.

A MOHTaXa KOHCTpyKiiuii rabHOHOB PEKOMEHIYECTCES HCIOIbL30-
BaTh CICAYVIOHI HHCTPYMEHT: INIOCKOryOis! (C JNIMHHBIMA I'yOaMHM), MOH-
THPOBK& WM MAJICHBKHHM JIOM, CHClHalIbHbIA HHCTPpYMEHT MakxadgeppH
(Tuna “cremep”) I NPHTITMBAHNE H YBA3KH KphINKWA IaOHOHA.

B otacmbHBIX ciaydasx (18 OTHOCHTEILHO MPOTIKCHHLIX COOPYKe-
HHii, BOCITPHHHMAIOIMX 3HAYUTCIbHbIC HAIrPy3KH) IMPHUMCHICTCS KOMITAKT-
Haq (pyaHadqd) acocaxa X9 HAaTAKCHHSE KaXA0ro yCTAHABIMBACMOro rabHo-
Ha ¢ IPOCTBIMH IIPHCIICCOOIICHUAMM I pacTDKKH. OHA KpenHTCca K 60KO-
BHHE ITYCTOro rabnoHa, Ipyrag OOKOBHHA IIpHBA3a8Ha K YX¢ CTOSIIAM
sneMcHTaM. [Ipn padore nebeaxa xomkHa OBITL HAACKHO 3aaHKCPCHA.

Ilocae pacrsxxy rabuoH cpa3y ZOJDKEH ObITL 3aINOJHCH KaMHEM.

6.3. PexoMeHaalMH 110 cOOpKe B YCTAHOBKE MaTpacoB PeHo

C6opka MaTpacoB Peno.

MaTtpackl 1ocTaBISFOTCA B IAKETaX H pacnaxkoBbiBarorcs. Ha xec-
TKOH POBHOH IUIOMIAJAKE OHH PACKIAABIBAIOTCA H pAcOpaBIfIOTCA BCE HX
cKIaaku (puc.6.4).

IHompmMarorca BEpIHKAILHO OOKOBBIC CTOPOHBI, MICPEHHAY M 331~
Hid TaHEIH, a Takxke Juadparmel. [IpoBepsgerca uX Bbicora. OHa HOIDKHA
ObITL OJMHAaKOBOU M1 06eux 60KOBHH (cM.pHC.6.4).

ITogHuMaroTcs BEPTUKAILHO AHA(PPArMel Ha BBICOTY OOKOBHH,
IPHBA3BIBAIOTCS K OOKOBHHAM KOPOTKMME BbITYCK&8MH IIPOBOJOKH apMH-
POBaHHA H 3AICTUIMIOTCH 33 MPOBOJIOKY ApMHPOBAHHS OOKOBHHBI, KOTOpas
OPOXOIHT 110 BEPXHER KpPOMKe (CM.pHcC.6.4).

bepercd KoHEH[ NMPOBOMOKH, KOTOpoidl INpHBg3aHa amadparMa K
JHHUITY rabnoHa M NpoTackuBacTca Ha cebd (cM. pHC.6.4). 3aTeM 3TOT KO-
HEll IPOBOJIIOKH HCMONB3yeTcad IS NMpHUBI3KH mHadparMel X OoKoBHHC.
IIpoBosoKH NpoTacKHBAaCICS POBHO CTONBKO, CKOIBKO HEOOXOMHMMO If
NpHUBA3KH ;HadparMel X OokopHHe. [IpHBSIKa JOIDKHAE IPOH3BOIHTICA
HCITPCPLIBHOH ITPOBOJIOKOH, a HC OTACIbHBIMM KOPOTKHMH CBS3KaMH.

JinieBasg ¥ 3aHAS MaHEM crUOAIOTCS HA HYXHYIO IMHMPHHY Tak,
9T00BI Kpas OOKOBHH H 3TMX mNaHelcH ObIlM HR OJHOM YPOBHC H IIpHBA-
3bIBAIOTCA K OOKOBHHAM. 3aTeM MAaTpachl OCTOPOXKHO VKIANLIBAIOTCA ITO-
BCpX TICOTCKCTHIS TAKMM 00pa3oM, YTOOBI HE NONMYCKATH ¢I'0 IOPLIBOB
IIPOBOJIOKOM.

IIponsBoHTCE OKOHYATE/IbHAS YCTAHOBKA MaTPACOB B MPOCKTHOE
MOJIOXKECHHE H HX HaJCKHOC CBS3BIBAHMC MCOXKIY coboif. Ha orxocax H
CKIYOH&X MAaTpachl ZOJDKHBI YKAaIbIBAaTLCE ABVXMETPOBOH CTOpOHOH BBEPX
H 3aKpeIlITLCd B BEPXHHX VYIIax ACPCBIHHLIMH KoldbmmkaMM (pmc.6.5).
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MaTtpachkl YBRA3LIBAIOTCE MEXKIYy coOOM IyCThIMM, TAK KaK, €CIM OHH 3a-
TIOJHEHBI, TO VBA3KY MX MEXKIY COO0OM mMpoM3BEeCTH HEBO3MOXHO.

CbOPKA MATPACOB PEHO

Puc. 6.4

3anojHcHHE MAaTpacoB KaMHEM MPOU3BOAMTCH BPYIHYIO MM C HO-
MOINBIO XKakoro-mMOo MexaHm3Ma. Ha oTkocax H CKJIOHAX MaTpachkl 3arol-
HAOTCE CHH3Y BBEpX. KaMcHBL-3anOMHUTCHDL XOKEH OBIThb HPOYHBIM H
HMETHh pasMep MeXZy 7SMM B 2/3 ToimmMHbl Marpaca. [[19 MOpckHUX pa-
00T MMHUMATHLHLIA pa3Mcp KaMud NpuHMMacTcd He McHee 150 M.

MaTtpacsl 3aIOIHSIOTCA IMOCICAOBATENLHO OHMH 38 ApyruM. Ilpm
ITOM HECKONILKO MYCTHIX MATPacOB XRODKHBI OLITL cBA3aHbBl H I'OTOBBI K
3aMOMHCHEIO IS BHIUIOIHCHHS HEpeptiBHLIX pador (cM. puc.6.5). Mar-
PaChI JHO/DKHBI 3aTIOHATLCL ¢ HEOONMBIIMM  IICPENIONHCHMEM, IIPHHHMAas BO
BHHMAaHHC BO3MOXHYIO OCAJIKY KaMHA.
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YCTAHOBKA UM 3ATTIOJIHEHUE KAMHEM MATPACOB PEHO

]

BI0OJIb OTKOCA

_‘ZM

- , ; , AR ‘:‘_ '-;d:;"_'“‘:’ ;,:.
- TATRTT on 92, .Y ~ >
\\// [1poBosioka U 3amoJITHEHHBIE

MaTpachl B I'pyIlne

Puc. 6.5

[Tociie 3amo/IHEHHAA KPHINKA TrabHoHa 3akperigeTcd B yIiIax Mat-
paca H 3aTeM HaJCKHO NPHBA3BIBACTCE K BEpXy OOKOBHH H IHa(parM.
[Tpu s1OM CcBA3Ka JOMXHA BECTHCHh YCPSAOBAHMEM OJMUMHApHOH H apoiHONH
nere.b. [py Ha M9y HECKOALKHUX YK€ 3aIlIOJIHEHHEBIX MaTpacoB NpHUBL3Ka
KPBIOIICK MOXCT OCVINECTBIATLCH OMHOBPEMCHHO Ha JBYX CMEXHBIX MaTpa-
cax.

Ecmu MaTpachl yKIapIBalOTCA Ha OTKOCax W CKIOHAX KPYTH3HOH
Oonee, 9eM 1: 1,5 OHH HOJDKHBI OBITHL HAJACKHO 38KPCIVICHDBI ACPCBIHHBEIMH
KOIbAMH (CBafAMH) Ha BEpIMMHE OTKOCA dYcpe3d Kaxapie /ABa NCTpa HWIH
qyepe3 ApYyroe HeobxoguMoe paccTogHde (CM.pHc.6.5). Ha necdaHbIX oTKOCaX
WM CKJIOHAX, CIOXKCHHLIX H3 MAIKMX I'DYHTOB, KOIbA JXOKHBI OCTABATH-
Cd 3a0MTBIMM HE TONLKO B TCYCHHE IPOH3BOIACTBA paOOT IO 3aMOJHC-
HHIO IaOMOHOB, HO H MO HX 3aBCPIICHHIO.

[Ipn HEOOXOMMMOCTH YCTAHOBKH MAaTpPaCOB MEHBLIICH MIMHBI, 9eM
T€, KOTOphIC UMCIOTCE B HAaIUMIHM, MAaTpPachl MOIYT OBITH pa3spe3aHbl IO
mmHe (puc. 6.6). OTpe3aHHas 9acTe MATPAca MoaydacTcs OTKPHITON C OX-
HOH cTopoHBl. TaKoii radMoH MOXCT ObITh UCITONHL30BaH Kak:

- JOMOIHHUTCILHAL 9aCTh KOHCTPYKIIUM;

- CAMOCTOATCIbHAA YacTh 3alMIBl OTKOCA HIHM CKIOHA.

B mociaemHeM ciydae OIKpHITBHI Kpail oOTpe3aHHOro radtHoHa
3aKpbIBacTCHd MOCIC 3amojHeHus KkaMHeM. Ilox yrioMm crubaiores obe
OOKOBHHBI H CBEPXY HAKpPHIBRIOTCH KPBIIIKOH.

s ycTpoiicTBa KPHBOIHHCHHBIX YIACTKOB COOPYXECHHA MATPachl
PcHO MoOryT paspe3atbcd ABYMS CIIOCOODaMH.
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PE3KA MATPACOB

Puc. 6.6

1. MaTpac pa3pesacrtca Mo JHAroHaIH HAa ABC TPEYroabHbIE CCK-
MM, KOTOPHIC COCTHHAIOTCA MEXXY cobolt mo ocTphiM yriiaM (puc. 6.7, a).

2. bosee noaorde 3axpyriicHHS BBUIOIHSIOTCA CICIVIOIIMM oOpa-
30M:

PA3BCPTKH LICIBIX MATPACOB YKIAABIBAIOTCE IOCICAOBATEILHO IIO
IMPOCKTHOMY 3aKPYIJICHHIO, 9aCTHIHO MEpeKphiBag Apyr apyra (puc 6.7,6).
HacThk NDOCACAVIOMErO MATPAca, MCPCKPHIBAIOMErC MPeAbLIyIIUil, OTpe-
38€TCH. JTO MOBTOpPACICA A0 TeX MOp, NOKa 3aKpYIJICHHE HE OVICT

npoliacHo. Jlanee oOpe3aHHbIE MATPAChI COOMPAIOTCA MO BHINCITPUBE/ICH-
HOH cxeMe.
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119 cOOpKM H YCTAHOBKM MATPAcOB PeHO HCIOABL3yercd CICAYFO-
I MHCTPYMCHT: IUIOCKOrYOIBI ¢ IMHHBLIMH FYOKaMH H KyCadkH, METall-
JIMICCKHE CTEPXHM VIS HATHKKM KPBUIIKKH MaTpaca mepel ero IMpHBA3KOH,
MOHTHPOBKa H JACPEBAHHbBIC KOIbA.

YCTPOUCTBO KPUBOJIMHEUHBIX YYACTKOB
COOPYXXEHUSA U3 MATPACOB PEHO

a)
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7. OCHOBHBIE TPEBOBAHHA TEXHHUKHU BE3OIIACHOCTH
H OXPAHBI OKPVYXKAIOIIEN CPE/bI

YcwiaeHne 3¢MISHOTO MONOTHA IaOHOHHBEIMH COOPYKCHHAMH  OJI-
XHO OCYHICCTBIATHCA € YIETOM TpeOoBanMii:

[IpaBnia TeXHMMECKONM JKCILUTyaTalH XEITe3HbIX aopor PO;

HHCcTpykiHH 0 obecneYcHUIO 0e30MnacHOCTH JIBUKCHHMA IOE3AOB
NPy NDPOM3IBOACTBE IIYTEBbIX PpadoT;

[Ipapa mo TeXHHKE Oe30mMacHOCTH JABHXKCHMSA TOE30B MPH ITPO-
U3BOJACTBE HYTCBLIX padorT;

CHuIl 111-43-75, CHull I11-8-76, CHuI1 111-4-80.

Pazgen mpoexkTa MpOH3BOACTBA PaboOT, coAcpXalmuil mpaBHiIa
TEXHHAKH OC€30MacHOCTH H OXpaHbl Tpy/la pa3padarTniBacTCd IS BhIOpaHHOH
TEXHOJIOrHICCKOH CXeMbI M HMCIOImErocs HaOopa MaMH U MCXaHHM3MOB.
s ydgera ocobeHHOCcTell paboT Ha KOHKPCTHOM VY9acCIKE 3EMIISHOIO
IOJIOTHA COCTABISCTCA MCCTHAS MHCTPYKIIMA IO TEXHMKE O€30MacHOCTIH.

[1o BonpocaM oXxpaHbl oKpyXarollel Cpeapl CTPOHTEILHON opra-
HIB3aIMel paspadaToiBacIcd MECTHAS HHCTPYKIWA, HCKIIOYAIoM@as BO3-
MOXHOCTL 32COpcHME CTPOHTEILHOH TUIOMAAKH U IPHIICralomel TeppHTO-
pHH.
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CIIMCOK UCITOJIB30OBAHHBIX MCTOYHHUKOB

|. BpeMeHHEBIE TEXHHYCCKHE YKAa38HHS NO NPUMCHCHMIO FaOHOHOB
JUI% yCUIICH¥A Hachineit Ha ckopoctHol mmvm Capkr-IlerepOypr-Mocksa /
JlenapraMeHT MyTH U coopyxenmit: YT1B. 15.03.97r. - M.: U3n. MHUHTa,
1997.-63c¢.

2. Martepuamst 3AO “T'abmonnr Maxxadgeppu CHI™.

3. XKenesnvie goporu koxen 1520 mm. CTH I1-01-95 CrponremHo-
Texuudeckue HopMsl MummcrepcTsa Ilyreft Coobomerms Poccafickoi Pene-
panpm. / MIIC P®: Been. 01.01.96.-M.:ITommrex-4, 1995.-83c.

4. CHull 2.06.04-82. Harpy3xu B Bo3acHicTBHE Ha I'HAPOTCXHHYC-
CKME COOpPYXeHMS (BOIHOBBIE, JexoBbic # oT cyaoB) / I'occtpoit CCCP.-M.:
Crpoinsaar, 1983.-39¢.

5. OcHOBBI ycTpolicTBa H pacdeToB Xele3HoxopoxHoro nym / ITox
pea. C.A.Amemmna u T.1 . SIxoBaeBoii.-M.: Tpancnopt, 1990.-367c.

6. TexHugeckue yka3aHHMA IO YCHIICHHIO H CTaOHWIM3alMM Hachel
Ha HPOYHOM OCHOBAHUM ApPMOTPYHTOBBRIMM NOANCPXHUBAIONMMH COOpPYXKC-
Ml / ['1apnoe ynpasieaue nym MITC:-M.: Usn. MU HTa, 1991.-101c.

7. CHuIT 2.05.03-84. Moctei 1 TpyOsr / Munctpolt Poccun,-M.:
Mumcrpoit Poccam, 1996.-213c.

8. [Tocobue x CHull 2.05.03-84 “MocTts! 1 TpyOsI” MO H3BICKAHAIM
H IMMPOCKTHPOBAHHUIO KEJIC3HOAOPOXKHBIX H aBTOXOPOXHBLIX MOCTOBBIX Iepe-
xo/toB ucpe3s BoxoroxkHm (IIMII-91) / Tocynapcreennas Kkopnopainms
“Tpancriopt”.- M.: [IpoekTHBI KOHCTPYKTOPCKO-TEXHOMOIHUSCKHIT HHCTH-
TYT TPAHCIIOPTHOIO CTPONTENLCTBA, 1992.- 41 1c.
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NMPAJTOXEHME 1

Cuennduxanma rabuonos n marpacos Peno
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Taonmuua 11.1.1
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Tabnuua I1.1.2
Bec 1 pasmepbl rabnonos “IIxambo”

I'ABHUOHDBI “HXAMbBO”

10x12 &0
_  Pasmepmt | 00 Bec(xr)

Hauna | lllupuna | Boicota | /[ina- OLHHKOB. OuHHKOB.
(M) (M) (M) | ¢parma
(M)

4 | 2 [ 050 | 3 | 34800 | 42700 | 41,600 | 51,300 | 45,700
— 5 1 2 | 050 | 4 | 43100 [ 53,000 | 50000 | 62,300 [ 58800
6 3 | 05 | 5 [ 51400 | 63,300 | 59,000 | 73,700 | 8,800
3 | 3 | 1 | 2 | 57800 | 46,50 | 41200 | 51200 | 47,700
4 | 3 1 1 | 3 | ane00 | 58,500 | 51100 | 65300 | 61000

Bec npoBos1OKY IJIS 3aBA3KH HE BKUIIOYAETCH: pacxol IpoBOJOKH cocTaBisieTr oT 3% no 5% ot obiuero Beca.



|

Bec U pa3zmepnl MaTpacoB Peno

i s, e

MATPACDBI PEHO

Tabauua [1.1.3

THI ceTkH 6x8 Sx7
B« S T T R
Jlnmuna | Ulupuna | BricoTa Jnuua | Illupuna | Beicota
(M) (M) (M) Tue [IBX (M) M) (M .
[TpoBonoka BHYT. & 1,22 MM [IpoBosioka
D 2,2 MM BHeln. & 3,2 MM & 2,0 MM
33 [ o7 [ Baw | w0 [ st | awe |3 |3 | 65 | 70,000 | 330
i 5 [ o7 [ mow | 3m0 [ sisw | 3w |4 | 5| o5 [ 26000 | 3550
50,60
& |5 [ 017 | eaw | 30 [ a0 [ 370 | 6 | 2 | 015 | 38000 [ 3160
5500 [ 26200 | 430 |3 |2 | 020 [ 2ra00 | 3560
T 2 [ 023 | aw | sam
5 3 | 025 | ne00 | 3360 [ 41000 | 4100 | 5 | 3 020 | 4200 [ 342
6 | 7 [ 03 | msw | 3m0 [ M0 | 0w | 6 | 2 | 030 | 4080 | sa00
T {030 | o0 [ 360 | 660 | asm |4 | 2 | 025 | 20500 [ 3690
530
6 T2 [ o3 | 50w [ 30 [ 5000 | eam [ 6 [ 3 [ 05 [ #5400 | 361

LO]

Bec npoBOJIOKH IJIA 3aBSA3KH HE BKIIOYACTCA:
pacxoy NnpoBoJioku coctasiseT oT 3% no 5% or obinero Beca.



Taomma I1.1.4
Bec ¥ pa3Mephl HMIMHIPHICCKHX FaOHOHOB

HMINHAPUYECKHUE TABHMOHBI

[IpubmunrensHbill BEC KT. Kaxi.

HAmuua | duamerp | Ob6bem OuHHKOBAHHbIC O1LHHKOBaHHLIE K
IUIACTHOHUHUPOBAHHDIE

[IpoBonoka
IIpoBonoka & 3,0 MM | O BHYTp. 2,7 MM -
(J BHEIMH. 3,7 MM

9,400
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ITPHIOXEHHUE 2

Criennpuxanua cucremnl Teppamem
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Tabmma IT1.2.1
Bec 11 pa3Mepsl cHcTeMbl TeppaMern

CUCTEMA TEPPAMEII

Tun cerxku 8x10 - niinkoBoe H [IBX nokpsite BHYT. 2,70 MM; BHYT. 3,70 MM

Pa3Mmepbr
600 | 200 | 050-1,00 | 30,20-3570

Bec mpoBonoxai mis 3aBA3KH HE BKIIIOYIACTCH: pacxon IMpOBOIOKH CO-
cTaBiIgeT oT 3% no 5% ot odinero Beca.

Tabmmia 11.2.2
Bec i pa3Mepn! cucTeMsl “3encHbli”’ TeppaMemn

CUCTEMA “zenennnit” TEPPAMEILL
Tun cerxu 8x10 - tinuxoBoe U [I1BX nokphitie BHYT. 2,70 MM; BHYT. ©3,70 MM

Pa3MephI
300 | 200 ] 060 I 140
a0 00 | oe | 15
2,00 060 | 21,0

Bec 1rpoBonoxi JUIA 3aBA3KH HE BKIIIOYAaeTCA: pacXo MPOBOJOKIH CO-
craBaaeT oT 3% no 5% ot odimero Beca.
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INPAJTOXEHHUE 3

Creiruralng cerok
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Cll

Tabmua I1.3.1
Bec H pa3sMepbl ceTok

CETKA NABOMHOI'O KPYUYEHUSA B PYJIOHAX
OUUHKOB. OnuHkoB.+ noxkpoitue NNBX

Tun Bec | Boicota | Tun | IlpoBonoxa Bec BricoTa
CETKH (xr/im?) (M) CCTKH & MM (kr/m2) { pynona
BHYT/ BHCI CCTKH (M)

1,230 |

IIposoJoka
& MM
0x12 1230 | 73 [ 810 | 2937 | 1680 | 23 _
8x10
Cerka nocrasisieTCcs B pynoHax
6x8 or 25 mo 100 M mmHOl




NPHUIOXEHUE 4

ITpumMep ycH/leHus HachIA rpaBUTAIHOHHON rabnonHoil cTenol
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[1.4.1. Mcxoambic TaHHBIC I MPOCKTHPOBaHU

HMcxompbmi JaHHBIMH V1K ITPOCK THPOBAHM A SBIIIIOTCH:
1) NexeHepHO-TCOMOrHYeCKH pa3pe3 Hacklu (JIeBbIi OTKOC) Ha
[TK 6265+90 yaactka KupcanoB-PrumeBo HOro-BoctouHo# x. .

2) PacyerHnie XapakTepHUCTHKH IPYHTOB MO MHKEHEPHO-T'€OJIOIHIe-
ckuM 3sieMeHTaM (U179) - Tabma I1.4.1.

Ta6mmia 11.4.1.
PacuerHbic XapaKTepHCTHKH PYHTOB

YaensHbiii | Koadduiiu-
HaumeHoBaHHeE CHT [OPHC-

YaeiabHoe | Yroa BHy-

T —-
BBIX IIOPOX

2 | Heckn cpenneit
KPYIHOCTH H MEJI-
KHE ¢ BKIIFOICHA -

MH IILTAKA H [pa-

B I Wl
JbIC, NMbUICBATHIC

4 | CyriHHKH THKE-
18,4 14,5 15

JBIE M NLUICBATHIC,
I'YMYCHpPOBAHHBIC C
DOCITOHKEMH 1Ia

3) Bemymsa onoiI3HEBOro AaBicHHMA Ha creHy L, =248,66 xkH/M,
onpeaeacHHas o popmyie (4.6) ¢ yaeTOM JOCHIIKHM OTKOCA MO 09CPTAHMIO,
noka3saHHoMy Ha puc. [1.4.1 1 HalincHHOMY B pPe3yNbTaTC pac¥eToB YCTOH-
YMBOCTH OTKOCA.

4) Bricota crennl H =5,37 M (oIpeciicHa 110 pacYCTHBIM OTMETKAM

C VY4CTOM €€ PAlMOHAIBLHOIO Pa3MCIICHUA Yy NOAOMBHI OTKOCa (CM. PHC.
I1.4.1).

5) llImpusa cTeHBl B NCPBOM IMPHOIMIKCHHH IIPHHHUMACTCS PABHOMN
4,0 M, HCXOA H3 YCJIOBHA BO3MOXXHOCTH IMpOXo/a M0 HEH MEXaHM3MOB ITpH
COOPYXCHHH.

6) Jag ycrpoHcTBa CTCHBI MCIIONL3YIOTCA KOpobgaTsie raOHOHbLI BbI-
coroxo 1,0 M 1 0,5 M &t mmpumoro 1,0 M (eM. TIpanoxenne 1).
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[1.4.2. [IpoBepka YCTONIMBOCTH CTCHBI MPOTUB CABHIA
U ONPOKUILIBAHHUS (IIPOBEepKa JOCTATOYHOCTH
MPHHATEHIX Pa3MEpPOB)

YcroaHBOCTE CTCHBI MPOTHB CABHTA MO MOBEPXHOCTH OCHOBAHHA
CA (cM. puc. I1.4.1) obecnnexriBacTcs mMpH BHITIOTIHCHUH VCIOBHI (4.11).

Homycrinvenii xo3¢ddummeHT 3anaca k| ompeaenserca o ¢opmyiic
4.7) npu 3, =1,20 (xax xis a1 xaTeropmn), . =1,0 (Mcnonb3oBaHue
METOJIa pacdcra, YIOBICTROPSIONICIO VCIOBHAM paBHoBecHA). [Ipu smHX
JaHHBIX |k{=1,20.

Paciernad cxeMa K NpoOBEpKe YCTOHYMBOCTH CTCHBI Ha CIOBHI H
OIMPOKU/ILIBAHHE ITpMBe/icHa Ha pHc. [1.4.2.

CxeMa x nmpoBepke raOMOHHOM CTCHBI Ha COBHI M OIPOKHIbIBAHHC

Puc. [1.4.2
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Haiizem paBHOACHCTRYIOMYIO yACpXHBaIoMMX clI R mo gopMmyire
(4.13). Jna >roro mpuMeM, 4TO raOHOHHAA CTCHa OYyJACT YCTAHABIHBATLCH
Ha IMeOcHOouHYI0 NoroToBKY TommmHon 0,10 M. Torma f=tg g=tg38°=0,781
(1g IcOHA).

HopMmam,aad peaxims ocHoBaHHS N paBHA BeCy raOMOHHOM CTEHBI
Go, KoTopeii HaiiaeM 1o dopmyre (4.20). Ilmomaiap CC4CHHS CTCHBI
o=DB-H=4,0-5,37=21,48 M2

Y aenbHbI Bec radbuoHa onpeacinM no (4.21) nmpu %~26,0 xH/NM3 13
n=0,30 (cM. rixaBy 3-10, puc. 3.4, Tabix. 3.5); Torma »,=26,0-(1-0,30)=18,2
xkH/M3. JIng meous ¢=90.

[anee HalineM paBHOICHCTBYIOIIYIO CABHTAIOMHX ¢TI T nmo gopMy-
¢ (4.14).

Ona paBHa HauOOIbIICH M3 ABYX CHIL OIOJ3HEBOI'O JABICHHA
E,=248,66 xkH/M (eMm. [1.4.1) 1 MakcuMaIbHOH BelMIMHBLI I'OPH3OHTAILHOHA
COCTaBJMAIONICH aKTHBHOIO JaBjicHHa E ; , KoTopoe HaxomuTed oo (4.15).

Jag aroro mpuMeM ¥ = 20,0 xH/M3 - yaenbHeI BeC 3aChIIKA H HalH-
aeM Kod(PHIIMECHT aKTHBHOI'O JABJICHHA H8 CTCHY kK, mo (4.9) npu ¢ = @ =
38° 1 mpM KpyTH3HE OTKOCca niepen creHoN 1:1,75 (@ - g = 8,3°. B 3TOM CIy-
qac k, = 0,374.

[Tpu >THX AaHHBIX HalijgeM COOTBETCTBCHHO no ¢dopMyiraM (4.8) u
(4.15) E, =1078 xHM u E, = 84,90 xH/M. 3HauHT pacder CTcHLI HA
CABHI M OITPOKHIbIBAHME IIPOH3BOAMTCH IO BEIHIHHE L,

g mpoBepKH YCTOMYHMBOCTH CTEHBI MPOTHB ONPOKHALIBAHUSL Hall-
JeM MOMCEHT YACpXHBaroImMX cui M,, mno (4.17) © MOMECHT ONPOKHIpI-

Barommx cua Af, no (4.12). IIpn 3ToM X, '——-g: i;—(-)-= 2,0 M #1UICYO
H 527
=— =22 -268u
Yo > 5

Crozka BCEX PacdcIOB IIPH MPOBEPKE YCTOMYMBOCTH CTCHBI HA

CJIBMI" H OIMpOKHIBIBaHUE NMpHBeIcHa B Tabmmie I1.4.2.
TaOmma 11.4.2

Pe3yabTaThl pacdcTOB YCTOMIMBOCTH CTCHBI
[MpOTHB CABHI'a H OIMPOKHXbIBAHHS

305,30

107,80
84,90

R=N-/,xH/M

E,, xH/M

T VE,,, xHM

Bexmraunst Ha TTK 6265+90
b=B,M 400
o
N=G=ay il

30830 0000
10780

o]l |l
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[Mpoxomrkenue TadmmmI 11.4.2

Bervwaunrl Ha 11K 6265+9(0
248,66
248.66

FlokazaTem
., KH/M

™~
1
I
an
g

il

BECERECEE
a-
: 1
~ | = o

1,23

781,2
666,4

It {il

<
&S
I
X |
S

au
i
=

Kosdpmmenr ycroffBocTH poTHB ONMPOKHIBIBAHAA HECKOIBEKO
MeHbIIE JOMyCTHMOIO k| = 1,20. Oanako, caeayeT MMETH B BHIY, 9TO ra-
OMOHHAS CTeHA He ABIFCTCA aOCOMOTHO KecTKOH M (haKTHYECKH €€ 3amac
ycToluBocTa Oyaer 6onee 17%.

I1.4.3. Onpencncane Hecymeit criocoOHOCTH OCHOBAHHA CTCHBI

Hecymas criocoOHOCTL OCHOBEHHS CTeHBI NPOBECPSCTCA MO YCIOBHIO
(4.23).

Onpenemv dopMy Smophl HOPMAJILHEIX Hanpsxenwii. [[ima sToro
HaljieM paccTosHHE d OT HIDKHErO Kpaf IMoJomBhl raOHOoHHOM CTSHBI IO
TOYKM INPUIOKCHMA  peakiy IpYHTA oOCHOBaHMI 1no  (4.28)

81,2 - 4
d = M = 0,29 M B sxcucHIpHCHTST ¢ (cM. puc.4.15, 1)

390,90
e=4,0 - %—Q ~0,29 = 1,71 M.
B 4,0

Tak xax e > < = vy = 0,67 M, To 3rmOpa HanpKeHMit HMcET
TpeyrombHyto dopMy (puc. I1.4.3) u o, Haxomurcs no (4.27) kak

2-390,90
Opay = ———— = 898,62 xIla.

3-0,29

i onpenencHud | o} HalizeM IIPCABAPHTEILHO ¢, 11O (4.29).

I'pyrT ocHOBaHmA uMeet ¢ = 21,5 klla; @ = 38° y= 17,8 xkH/M3 (oM.
tabiu. [1.4.1 u puc. 11.4.1). Omaxo creda Oyaer onmapaThcd Ha ciod meOHY,
[IO2TOMY B pPacdeTe MPHHHUMAIOTCH ¢ro XapakrepucTuku: ¢ = 0; ¢ = 38°; vy =
21,0 xkH/M3,
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Tak kak ¢ = 0, To nepBeiif wicH B ¢opMyne (4.29) orcyrcrByer.
['TybnHa 3anenkn crensl B rpyHT z = 0,83 (cM. puc.I1.4.1 n 11.4.3). Toraa

g=17,8-0,83 = 14,8] klla;

) 4 380\
Nq — e3.1¢1338 .tgz 451:} 4+ —_ 48,88;
\ 2 )
d, =1 +035. 253 _ 1 07,
4.0
Loy 2ABE6
2.390,90

N,= 18 (48,88-1) - tg38 = 67,31;

d,=1; 1,=0,682=0,46; y=21,0xH/M3.

Pacaernas cxeMa K OnpeAeIeHMIO HecyIei criocOOHOCTH
IPYHTa OCHOBaHH A
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Gim = 14,81 - 48,48 - 1,07 - 0,68 + 4,0 - 67,31- 1- 0,46 - 21,0 =
= 526,72 + 2600,86 = 3127,58 xI1a

| o] = —3-—-1-—257—3;2 = 104253 xIla >0, = 898,62 kIla

CrnexoBaTenbHo, Hecymas CIIOCOOHOCTL I'PYHTa OCHOBAHHSA obecre-
qHBacTICA.

I1.4.4. Ilposepka BHYTpeHHEH yCTORYHBOCTH CTCHBI
[IpoBepUM CTeHY Ha HECAOMYCTHMOCTSL CABHTa OTIACIHLHBIX CIIOCB ra-
OHOHOB IO MOBEPXHOCTH HX KOHTAKTa BHYTPH CTeHbI (pHC. I1.4.4).

PacgerHasg cxeMa x MpoBepKe BHYTpeHHEH YCTONIHBOCTH CTEHBI

..\\\\\\\\\\\ .
IR
W

/
Em -

mecoOeap 0.10M

Puc. I1.4.4

Tak xak E, > E,, (cM. [14.3), To pacuer BeneM Ha E,; = E,; , onpe-

aenseMoe 1o (4.42 ) npu E, = 248,66 kH/M u H=5,5 M (OKpyriieM BBICOTY
CTeHBI 10 0,5 M).
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BayTpeHHSd yeTOMIMBOCTS IpoBcpaeTcd o yoaosuaM (4,37; 4,38).

HaiineM 119 kaxuaoro i - ro cxof (CYHTas CBEpXY) 3HA4YCHUA 4 M &
COOTBETCTBEHHO IT0 (4,39) 1 (4,46) mpu B; = const = B = 4,0 M.

N, =G =% W'Yy s TAC Dy - NIOMAML CEICHHH § - TO CII0S FaOHOHA;

¥% = 18,2 kH/M3 (cM. 11.4.2).

donyckacMbIe 3HAYCHUS T,,, H C;,, HAXOXITCHE COOTBECTCTBCHHO MO
(4.43) 1 (4.48). 11a 310r0 OIMpEICIIHM
@ =2,5:-18,2-10=35,5°

¢, =3-10,3-5=25,9 kI1a

3aecy P,=10,3 xr/M3? - Macca rabHoOHHOMN CeXHHU, ITPHHATAL 0 AaH-
HBIM I71aBbI 3-¢id mpu Rp=47,0 xH/M 1 BrIcCeTE radbnoHa 1,0 M.

Gron =50-18,2-300=610 kITa

HUcnom3ya noayuacHHbIe HCXOMHBIC JaHHBIE IPOBEIEM pacdceT B Ta0-
mHon popme (tadamma [1.4.3).

Taopmia 11.4.3

PesymbraTe! mpoBepkH BHYTPCHHEH YCTOHMHBOCTH CTCHBI
Ha JIK 6265+90

CI0% xkH/™M x[la KH/M xI1a xI[1a x[1a
m
m
55 124866 | 62,16 | 400,4 | 100,1 | 97,27

Kak BHIHO ®3 MaTepHanaoB TaOlHIbl, BHYTPCHHAS YCTOHIUBOCTD
CTCHBI BO BCEX CIIOKX OOECIICIMBACTCH, TAK KAK BE3AC 7 « Tjyn H Of <Cyup -

1
5
__6

4.5. OmicanMe KOHCTPYKIH IaOHOHHOM CTeHBI

[Ipn coopyxenuH cTeHBI HMAHHM cIof raOMOHOB HMMEET BEBICOTY
0,5 M, ocTanbHLIE AT Cl10EB - 1,0 M.

KoHcTpyKTHBHO OTHenbHBIT rabHoH npeiacrabiager coboit mposo-
JTOYHBIH OCTOB, 3aITOJHCHHBIN KaMHeM. Hcnonb3ylores KopoOuaTrie rabuo-
HbI IIpaMoyTonbHON GopMbl (cM. TIpiiaoxensice 1), BRITOMHCHHBIC H3 MCTAT-
JIMIECKON OHHUHKOBAHHON CCTXKM, HMCIOMCH HICCTHIPAHHBIC 3BCHbA ¢ ABOH-
HBIM KpydeHueM. PasMep rabuoHoB ¢ jeBoii croposs! Hacemm 4,0x2,0x1,0 M

n 4,0x2,0x1,0 M.
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[IpoBonoka, HCmoab3yeMasd JUIS HM3roTOBJICHHS TabHOHOB HMMEET
npenen nmpoarocmy 380...500 MIla u oTHocHTeIbHOS VI IHHEHHUE MeHee 12%.
[[sHKOoBOC MOKPHITHE IMPOBOIOKH JODKHO HMETH IUIOTHOCTL B MpeAciax

(24...29) - 10+ kI1a mpu ec maamerpe ot 0,002...0,0039 M. [Tpeaen mpourocTH
OITMHKOBaAHHON NMPOBOJIOKHM B 3aBHCHMOCTH OT THIIA 3BCHKLEB U ¢¢ AHaMCTpa
AOJDKEH OBITHL He McHee 30...53 xH. Jnq ympouHeHN MCTa/UIMYECKO apMa-
TYPbI U OOJIerIcHHA ¢¢ YKJIAJKH Mo KpaiM CeTKa YCHIIHBACTCA IMPOBOJIOKOIA,
Meromeii Oobmeti MMaMeTp, Y¢M NMPOBOIOKA CAMOM CCTKH.

Jlng 3amomHcHHS raOMOHOB MOXCET OBITHL IPHMCEHEH MECTHLEA Ka-

MCHbL C YACIHHBIM BecoM He MeHee ¥ = 17,0 kH/M3, HO XeIaTeIbHO HMETH
y = 26,0 xH/M3.

[Ipn 3anomxHenu rabnoHoB 00ee KpYIHbIe KAMHH YKJIaJbIBaIOTCA
Y Kpasd CeTKH, a 00j1ee MEJIKHE - B CCpCIMHE rabHoHa.
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INPHJIOXEHUE §

TIpumep yclieHRS CKJIOHA cTeHoH cHcTeMbl TeppamMem
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[1.5.1. Ucxommpic AaHHMBIC J/19 IMTPOCKTHPOBAHHSA

HcxombiMi JaAHHBIMH 119 TPOCKTHPOBAHNSE ABJITIOTCH:

1) Maxenepro-reonormieckmii paspe3 Ha [1K 5+00 onomsmeBoro
yaacrka (puc. I1.5.1);

2) Pacaersple XapaKTCPHUCTHKH IPYHTOB 10 HH)KSHEPHO-T'€OIOrHyec-
KM aneMeHTaM (UTD) - Tabmmia I1.5.1.

Taomma I1.5.1
OH3IHKO-MEXaHHIECKHUE CBOMCTIBA TPYHTOB

NeNe HanMmeHoBaHue
HhI'o IpyHTa
e
T ﬁ"
CPECIHE3CPHHACTHIN C
IIPHMECHIO I'paBe-
JJUCTOr'O

T e T o
BHAJILHbIN
HUAR

3) Be:nramma pacdeTHOrO ONoJr3HeBoro AaBiacHud £, = 623,8 xH/uM,
onpeaecngerca no popmyae (4.6).

4) BeicoTa CTCHBI Ha3HAYaeTCd KOHCTPYKTMBHO, HCXOJA H3 palMo-
HAJILHOI'O Pa3MCUICHHE ¢¢ YV TOMHOXHA OIMOI3HEBOro CKIOHA (CM. pHC.
[1.5.1); H= 9,5 m.

5) O6mmoBka creHp! cHcTeMBI TeppaMerl BEOIOIHASTCA H3 KOpoO-
4aThIX raOHOHOB, 3aIIOJHEHHBIX KAMHEM. B neppoM npuHO/MKeHMH ITPUHH-
MaroTca rabuons! pasmepoM 1,0x1,0 M B nonepearoM ceueHrm (cM. [Iputo-
XeHue 1).

JiuneBad rpaHp CIeHbl B BHAY €€ 3HAYMTCILHOM BLICOTHI ITPHHH-
MaeTcs cryrneHyaToi ¢popMbl ¢ MMPHHOIO cTyNeH! 0,1 M.

6) ApMMPYVIOMMMH CBA3IMH SBISIOTCA MAHEIA H3 METAILTHICCKHX
OLIMHKOBAHHELIX CETOK ABOMHOI 0O Kpy4cHHNA (cM. ITpunoxkenue 3).

[1.5.2. TIpoBepka ycTOWYMBOCTH CTEHBI IPOTUB CIBUIA U
OIPOKHIHIBAHHA (IMPOBEPKA JOCTATOYHOCTH pa3Mcpa CTCHDI)

[IptiMeM B 1iepBOM MPHOIHKCHUN NMHPHHY CTCHBI € Mo BEpXY U B no
HH3y, paBHOH 6,0 M.

YceroimmBOCTE CTCHBI NMPOTHE CABHI'A IO MOBCPXHOCTH OCHOBAHHA
CD (cuM. puc. [1.5.1) obecnnemmBacTca NpH BRITOIHCHUM YCIOBHIA (4.11).
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CxeMaTHUYCCKHUH HHXXCHECPHO-I'CONIOTMUYCCKHA pa3pe3 OMoJ3HEBOro yyacrka, Ha I1K 5+00

Puc. I15.1



Honycmmpni xoaddrmmeHT 3amaca k| onpeacaseTcd no popmyre
(4.7) mpH y, = 1,20 (xak 1 mmmm 11 kaTeropun), y, = 1,0 (ocHOBHOE codge-
TaHHe HArpy3ok) u y = 1,0 (Mcroab30BaHHMEC METOa pPacdcTa, VIOBICTBO-

PAFOIMEr0 YCIIOBHAM paBHoBecH4). [IpH >TIX JaHHBIX k| = 1,20.
PacgeTHag cxeMa K IPOBEPKE YCTOHYMBOCTH CTCHBI HAa CABHI U
ONMPOKHALIBAHHC NMpHUBEAcHA Ha puc. [1.5.2.

Pacuernas cxeMa K IIPOBEPKE YCTOHYIMBOOCTH CTCHBI
crcreMbl TeppaMem Ha [TK 5+00 Ha caBHr 1 onmpoKHIBFIBAHHC

T -

i

1.0

1.0
NN
EE

i _

E
by

—
= = G,
< \Q Gsl'

.-} ; E,=623,8 xH/m
> < ' '
se-B] 1
h
o
: 3 - -

%~
. ya
=]~
=
1
E F*

Puc. I1.5.2

LIg ornpeacicHUa paBHOACHCTBYIOIMCH yACPHMBAIOMUX CHA R no

dopmyire (4.13) watizeM HOpMAILHYIO peakimio ocHoBaHua N = G, o ¢op-
Myie (4.18), mia gero ompemeieHa odmas IWIoWamb MOMNEPEIHOrO CCICHHA

BCeX Fra0HOHOB @, H 38CHINTKH C 8pMaTYPHBIMH [TAHETAMH @),
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PaBHOJAcHicTBYIOIMAaA CABHIaromMX cwil 1 paBHa CAIC OMOJSHCBOI'O
xaBicHng E, - popmyia (4.6). KoxddeapienT YyCTONINBOCTH HpOTHE CABHI A
Haxoxdrca no (4.12).

Bce v Bermmdb! g | nM. cTeHBI BHIMHCIICHE] ITPH CICAYIONTHX
HUCXOJHBIX HaHHBIX:

- pa3Mephl rabHoHa B OTREILHOM i-0M coe crensl 1,0x1,0 M; @y =
1,0x1,0=1 M2 mxamid crolf aMeer pasMepsl 0,5x1,0 M; @ = 0,5 M, @, =
1,0x9 + 0,5x1 = 9,5 M2;

- CCYCHHE 38CHITKH CTCHBI

w,=(B-1,0)H=(,0-1,0)9,5=47,5nM%

- ylaenbHbIA Bec rabmoHa y, ompeneneH mo dgopmyre (4.21) npm
YACITHLHOM BEce MaTCpHAalIa 3anoimeHud raduona y = 26,0 kH/M3 (cM. Tab-
mry 3.5) u ero nopucroctd n = 0,30 (em. pHc. 3.4); 5 = 26,0- (1-0,30)=
18,2 xkH/M3;

- YACTLHBIA BEC 3aCHINKHA (KPYIHO3CPHHCTOr o niecka) ¥, =20,0 xH/M3;

- ko3¢duiptcHT TpeHHd [ = tge = tg38° = 0,781, NpUHAT KaK AIA
mebHs, yIUThIBag, 9TO CTCHa OylIeT coopyXaThcq Ha IeOcHOYHON Mmoaro-
TOBKE TomuHOoMi 0,10 M;

- VAETBHOE CIICTUICHHE B IcoHe ¢ = 0;

- onomsHesoe AapaeHue E, = 623,8 xH/M (cum. [1.5.1). Tax xax mis
ONO/I3HCBOI'0 CKJIIOHA OHO 3aBCAOMO OO0Ibine TOPH3OHTANBLHONU COCTaRIIIO-

el aKTHBHOI'O JABJICHHA OT IPYHTA Ha CTeHy E,, TO pacaeT IMPON3BOMTCS

Ha Bo3Aciicreue E, .
Pe3ynmbTaThl pacdera MpH NMPHBEACHHBIX HMCXOIHBIX NAHHBIX IpeX-

cTaBJIcHBI B TaOmnie [1.5.2.
Taoma I1.5.2

Pe3syabTaTel HPOBEPKA YCTOMIHBOCTH CTCHBI HA CABHT

Ne [Toxazaremu PacaeTHbIC BEIMYHHDI
H, M _ 9,50
b=B,M
W,, M? 9.50

47,50

1122,90

=G, =w, ¥, + 7, KHM
876,98
623,80
623,80

R
k==
A

7

N

1



Jna pacaera ko3dpdHupeHTa YCTOHIMBOCTH IMPOTHB OIPOKHIBIBA -
HHS Halizen x, no ¢opmyiae (4.50), MMed B BHIY, 9TO JHIEBag I'PaHL CTCHb!
HMEeT CTYIIeHIaTyYIo popMy ¢ mHpuHOi cryneHH 0,10 M (cM. puc. [1.5.2), a
TAKXE IUICYO Y, paBHOACHCTBYIOmMEH ¢l BceX FOPHIOHTAILHBIX HArPY30K

Eop;

yo::"i'-

IIpu# >TMX JaHHBIX HaHJXCHHI MOMEHTHI YACPXHBAIOMMX CHY M, H
ONMPOKHABIBAIOIMX CHII M, OTHOCHTEIIbEHO To9kH C.

PeaybTaTh! pacdera nmpuBeAcHs! B Tabmuue 11.5.3.
Tabmma I1.5.3

Pesym,TaThl MPOBCPKH YCTONIMBOCTH CTEHRI Ha OITPOKHABIBAHMC

Pacaersble BeTHIHMHEI
9,50
6,00
3,09

) Xp, KH-M/M 3463,76

[Toxkazaremu

B
&

Q-
H
oo
4

B
z...,

=

4,75

=
}
o |

2963,05

<
™
‘;
=
5

L
L
e

i 1,17

a-
i

<
1
Q)

Kax BaaHo u3 MatepuaioB Tadmuuml 11.5.2 ycroilauBOoCTy MpoTHR
cIBUT'a OOecreyHBacTCd ¢ AOCTATOMHLIM 3anacoM. KosdpdupeHT ycromiu-
BOCTH IPOTHB ONMPOKMUABBAHMA (cM. Tadn. [1.5.3) HEMHOro MeHbIIE HOpPMbIL

(lkl=l,20), OJHAKO YINTHIBAg, YTO 3ACHHIKA CTCHBI COOPYXacTcd He H3
KECTKOI'O MaTepuaja, MOXHO HOmMyCTUTHL 3anac B 17% BMecro 20% u cym-
TaTh AOCTATOYHOMN ¢c nMpuHy b = B = 6,0 M.

[1.5.3. IlpoBepka HecymeH CocOOHOCTH OCHOBAHHA CTCHBI

YerofiquBOCTL OCHOBAHMA CTEH CHCTEMBI TeppaMemi no Hecymeif
CIIOCOOHOCTH 00eceIHBAaCTCA ITPH BHUIONIHEHHH yclIoBHA (4.23):

PacgerHas cxeMa aHa/IOrM4HAa CXeME I ITPOBEPKH BHYTpPCHHEL
YCTOMIMBOCTH CTEHBI H ITpHUBecHa Ha puc. 11.5.3.

HaiaeM o, 1 | o no dopmyaaM (4.52) u (4.24) npUd cICTYIONX

JAHHBIX
b=B=6,0wM; H = 9.5 wM;
E=EFE, =62380xH/M; z = 3,2 M (MOIIHOCTE JAC/IFOBHATBHOrO CYI/IHHKA

3a cTeHOM - cM. puc. I1.5.1);
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y = 18,5 kH/M3; ¢ = 40,0 xIla; ¢ = 34 rpan.;

N =Go=1122,9xH/™ (cM. Tabm. I1.5.2);

M,, =3463,76 xH -M/M; M,, =2963,05 xH-M/M (cM. Taba. I1.5.3);
I'=FE, =623,80 kH/m.

OnpenensaeM 3KCHEHTPHCHTET e 1o (4.53)

6.0 _ 3463.76 - 2963.05 _ 2 56 A
2 1122,9

€ =

Haiixem o, o (4.52)

o =—229 127602 xIla
(6,0 - 2 - 2,56)

OnpenendeM q, mo (4.29), 11 9ero HatizeM N, mo (4.32)

N, = 314183 . tg2(45°434°/2) = 29,45;

3aTeMm N, no (4.31) kxak

N - 29.45-1

C = 42,21 ;
0,674

3ateM N, 110 (4.33) Kak
N,=18(29,45-1,0).0,674 = 34,52,
d =d,=1+0,353,2/6,6 = 1,19 -mo (4.36);
g = 18,5:3,2=59,2klla - mno (4.30);
i, =1-623,80/(2-1122,9) = 0,72 -mo (4.34);
d,=1;, i,=0,722=0,52 -mno (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 =

3495.,47 xIla
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5495-47
of - 20547

ITo (4.24) 3

= 183182 xI1a

Yciaosue (4.23) spmosHsercs (o <l ol ), HECymas CrocobHOCTE
OCHOBaHUA JOCTATOTHA.

PacuerHas cxeMa K IpoBepKe BHY TpEHHEIH
YCTOHYMBOCTH cTeHbI HA [1K 5+00

Puc. I1.5.3

[1.5.4. [IpoBepka BHyTpeHHEH YCTOMMHBOCTH CTEHBI
[IpoBepka BHYTpeHHelH YCTOMYMBOCTH CTeHbBI TPOW3BOAMTCH JUIA
0OOCHOBaHHA IPMHIMAEMBIX [UIHH CETOK H IAra apMHEpPOBAHHS.

[lpoaHocTy ceTkH XapakTepm3yercd kKo3g@dHUIMEHTOM 3amaca Ha
pPa3pmB k,, onpeaeageMbiM no ¢opmyre (4.58). JJomyckaeMas MPoYHOCTE

CCTXH Ha pa3phiB 119 cetxH THna 8,0x10,0 cM 13 mposooxu & 2,7 MM paBHa
l Rp ‘ -':47,0 xH/\.
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Pacrarusaroimye yCHIMg, AclicTBYIOMME Ha SPMHPYIOIHE 3ICMCHTHI
CETKH B KaXJOM i-M ClIo€ onpeensrorcs o popmyne (4.57), B koTropolt pep-
THKAILHOE JaBICHHUE C,; Haxoxutcd mo gopMyie (4.56) mpa ¥y =20,0 xkH/N3 B
h; B COOTBETCTBHH cO cXeMoi puc. [1.5.3 B 3aBHCHMMOCTH OT BBICOTHI I'aOHO-

Ha AH u pa3MelncHus rabHOHOB pa3HO TOMIMHEI B CTCHE.

Koa¢dduimeHT aKTMBHOIO JA4BICHME Ha CICHY K, HAXOAUTCH IO
dopMyne (4.58). IIpu gv = @ = 38° LI KpYNMHO3ESPHUCTOrO MECKa 3aChHINKH 38
creHort M £=27° (cM. puc.I1.5.1) k, = 0,344.

Kos¢dmmeHT 3anaca Ha BRICPIHBAHME CETKH K, ONPEACISCTCH IO
(4.60), B KOTOpOH NpEACIbHOES AHKECPHOC YCHIHE CCTKH IIPH IJIHHC 38JCIKH
L, Haxomurcg no (4.55). IIpu s3toM x03hdHMIHEHT BRACPIUBAHNA CCTKH H3
IPYHTA IS CETKH W3 CTalIbHON NMpoBoIOKH aBoHHOro kpydeHns ¢, =0,91.

Ha xaxaoM ropusoHTe YKIAJKH CCTOK JO/DKHBI OBITH BHINTOJMHCHBI
ycaoBus (4.62, 4.63), r.c. Ky, 2 % |

k, >k |

IIpn mpuBeACHHBIX HCXOTHBIX JAHHBIX A YCTPONUCTBE CCTKH B COOT-
BETCTBHH ¢ pHC. [1.5.2, T.c. mpH HUxHEM clIoe ¢ AH=0,5 M ¥ BCEX OCTAILHBIX
¢ AH=1,0 M, mmpnnHe radéuona b, =1,0 M 1 ¢=6° (mupuaa crynenn 0,10 M)
HailieM o,; 1o (4.56), T; 1o (4.57), L, mo (4.55), | T'| mo (4.61), kp mo (4.58),
k, mo (4.60).

PesymbTaThl pacdeToB BHYTPECHHEH YCTONYHMBOCTH CTCHBI CHCTCMBI

TeppaMem mprBeacHbl B Tadbmue 1.5.4.
Tatmma I1.5.4

PesynbTaTel pacuera BHYTPCHHEH yCTOMIMBOCTH
CTCHBI CHCTEMBI TeppaMent

No hf, AH, Ouvis T: Ln’: T y kﬂ kl
(o) (0] | M M xk[la | xH/M M kH/M

1 ] 95 | 05 1900 | 32,68 864,50 | 1,44 | 2645

2 | 90 | 1,0 1800 | 61,92 | 481 [787,838| 0,76 | 12,72

3 | 80 | 1,0 [160,0 | 5504 [ 4,43 | 64501 080 | 11,72
4 | 70 | 1,0 |140,0 [ 48,16 | 4,04 |514,70] 098 [ 10,69
5 | 60 | 10 [1200 | 4128 | 366 |39967] 1,17 | 9,68 |
6 | 50 | 1,0 [100,0 | 3440 | 3,28 | 29848 8,68

7 | 40 | 10 | 800 | 27,52 | 289 [21039] 1,71 | 7,64
8 [ 30 | 10 | 600 | 2064 ] 250 |13650] 228 | 681
9 | 20 | 10 [ 400 | 13,76 | 2,13 | 77,53 | 342 | 563
10 | 10 | 1,0 | 200 | 68 | 1,74 [ 31,67 ] 683 | 4,60

Kax BuaHO U3 MaTepHanoB Tadbmmmpl [1.5.4 B HHXHMX paaax CTCHbBI
BHYTPECHHSAA YCTONYHBOCTL €€ HE 0OecTieurMBACTCH MO IMPOIHOCTH CCTKH, Be-

JIMIMHE Kp TaXKC MCHEC CIHHHIIBI.
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Hanb6omee mpocThIM pemecHHEM IBISCTCA YKIAIKa AOMOMHHTE ILHBIX

PANOB CETOK, T.C. IIPRHSTHC B HHXHHUX panax AH=0,5 M. PeaymbTaTei nepe-

pacuera mpeacraBsiacHsl B Tabmme I1.5.5.
Tabmmia I1.5.5

Pe3yabTaThl JOMOIHHTEILHOIO pacdeTa BHYTPCHHEH YCTOHYHBOCTH
CTEHBI CHCTEMBI TeppaMent

ciog| M M klla | xkH/M M kH/M
1 1 95 [ 05 [1900 | 3268 | 5,00 {86450 | 1,44 | 26,45
2 1 90 | o5 1800 [ 3096 | 4,81 |[787,88 | 1,52 | 2545

3 ! 85 | 05 1700 | 2924 | 4,62 | 714,71 ] 1,61 | 24,44
4 | 80 | 05 11600 | 27,52 | 4,43 | 64501 | 1,71 | 23,44
6 1 70 | 05 [1400 | 2408 | 4,04 |514,70 | 1,95 | 21,37

| 8 | 60 | 05 [120,0 | 4488 | 3,66 [399,67 | 1,05 | 8,90
9 1 50 | 1,0 11000 | 3440 | 328 |29848 [ 1,37 | 868
10 | 40 | 10 [ 800 | 27,52 | 289 121039 ] 1,71 | 7,64
11§ 30 | 1,0 | 600 | 2064 | 250 {13650} 228 [ 661
| 12 | 20 | 10 | 400 | 13,76 | 2,13 | 77,53 | 3,42 | 563
13 ] 10 | 10 | 200 | 682 | 1,74 | 31,67 | 689 | 4,64

XenarelsHO IMCTDH |k|=l,50. Pacger nokazajx, 910 B I-M, 8-M H
-M PAAAaX 3TO YCIOBHE He BhrionHAcTcd. OMHaKo, onaccHHUE BhI3bIBACT TOIb-
Ko 8-off ciioli. B 3TOM crygace B HEM MOXHO YIOXKHMTH CCTKY M3 IPOBOIOKH
OoJIbmEro IHaMeTpA.

O

I1.5.5. Onmacanre KOHCTPYKIMM CT¢HBI CACTeMBI TeppaMen
CtTeHa BO3BOFHTCE ¢ HCHOIL3OBAHMEM THIIOBBIX KOpOOJaTHIX ra-
onoHoB ¢ npadparmoii pasmepamu 2,0 x 1,0 x 0,5 M 1 2,0 x 1,0 x 1,0 M, BEI-

OIMHKOBaHHBIX ceTok mmpusoi 2,0 M u mHoH 5,0 M.
B 8-M paxy cTeHbl apMMpYIOMiad MaHeTh BHIHTOIHACTCH M3 MPOBOIIO-

Ku < 3,0 MM (oM. [Iprxoxkensie 3).

JIng 3anoneHnd raOMOHOB PEKOMEHAYCTCS HMCIIONb30BaTh Kaphep-
HbIlt KaMEHDb pa3McpoM B 1,5-2,0 pa3a NpEBRIIAIONMIIM pa3Mep 3B€Ha CCTKH,
& B Ka4eCTBE 3aChlIIKH - APCHHP VIOMMI IPYHT (XpYITHLIA HWIH CPCIHEC3CPHIC-
THIH IICCOK).

1a nmpexorepameHa BHIMBIBAHMA Mecka ¢ ThIILHOH CTOPOHBI ra-
OHOHOB CIICAYCT YIXOXHTH NeOTEKCTWIb, HIPAIOIHI polb 00paTHOrO (PHIIh-
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Tpa. Ucnomb3yrored NOJIOTHUINA I'€OTCKCTHIA pa3MepoM He McHee 2,0x0,7M
u 2,0x1,2 M A1 radbroHoB BeicoToit 0,5 M 1 1,0 M cooTBETCTBEHHO.

133



INPHJIOXEHMUE 6

IIprmep npoexTHpoBanus OeperoyxperLieHus
CTPYKTYpOiHi 3 MaTpacoB Peno
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[1.6.1. MicxomHmic TaHHBIC IS NPOCKTHPOBAHHA

3arpocKTHpYEM 3alIUTY OT Pa3MbiB8 OTKOCA H OCHOBAHHA HACHIIH
B COOTBCTCTBHM O CXEMOH, IToKa3aHHONI Ha pHc.5.3,

Bricora Hacemu Hy = 16,4 M; d; = 6,8 M; v, = 3,0 M/c; YKIOH OCHO-
BaHua (=0,05.

OmpeaeuM pacdeTHYIO BHICOTY BOIHBE /1.

beperopas 1MHAA axkBaTOpuM IuiaBHag. [ =2700 M, v, =20,0 M/c.

HaiiicM B COOTBETCTBHH ¢ yKa3zaHMAMH 5.3.1 Oc3pasMcpHYIO BCIH-

YMHY
- 0
gL_981:2700 oo,
v, 20,0
Ha rpadmuke puc.5.12 et coorBeTcIByIOT O€3pa3sMepHBbIC BETHIHHLI
Q = g};d =0014 u f= -‘£ = 1,40 . Otciona ompenenseM s rixyboko-
vﬂJ vﬂ'J
BOJTHOH 30HbI
—  0,014.20,0°
p, = 201200 57
9,81
T = M =2.85 .
9,81

Ilpu H3BecTHOM T waiigem no dopMyae (5.1) mHY BOJIHBI B I'Ty-
OOKOBOHOI 30HE

—  981-2.85°
A, =2—""=1269 m.
2.-314
2, )
Tak kak d r> —-2—- , TO pacIcTHOH ABJIACTCA IITyOOKOBO{HAS 30HA.

Pacaersyro BbicoTy BOMHBI B Hel A1 onpeacmM o ¢gopMmyie (5.4)
npu Ko3ddHimecHTe MPUBEACHNE BHICOTHI BOMHBI K BhIicoTe 1% obecredcH-

L
Hoctd K; = 2,08 (naiizeM o rpaduky puc. 5.13 npu i=1% n _3_2_ = 66,22)
V

@

hivw = 0,57.2,08 = 1,19 M.

I1.6.2. Pacuer TpeOyeMoii TommuHe! (BRICOTHI) raOHoHa Wil
MaTpaca PeHo

Tak kxak KpyIM3Ha 3amMInaeMoro orkocs paeHa l:2,te. l:mz2
1: 3,5, To Hatinem t mo opmyie (3.6).

135



s 3Toro mpuMeM IUIOTHOCTL KaMHE B COOTBETCTBHH ¢ TaOimIieit
3.5 p,=2,6 T/™M3 1 nopuacTocTL rabuona n=0,35. Torxa

3-(1- 0,35)- (2,6 ~1)-2
[IprmrnMaeM B cooTBeTCTBHHE co crienudukanyeil rabuonos (I1puio-
xenue 1) Tommuny ToHkoro rabuona f, =0,50 M 1 MaTpaca 1,=0,23 M.

[1.6.3. Pacuer TpeOyeMoli Macchl H pa3sMepoB KaMHS

IIpu 7% =1,19 M 110 rpaduxy puc.5.15 1pedyerca KaMeHr Maccoif
m, = 7,0 KT, ¢ii COOTBETCTBYET IPHA 2,,=2,6 T/M3 pacucTHbI pa3Mep KaMHA d,,
onpezengeMelii mo popmyne (5.9)

g =12408-31 227 =017 u.
2,6

[IpoBepnM, JocTaTOYCH K JAHHBIA pa3Mep KaMHA IS obecricacHIA
€ro yCTOHYHBOCTH POTHB BO3ACHCTBHA BIONL O6peroBOro TeYCHHA BOIBI CO

CKOPOCTBIO V,. [11q 3TOro HaliieM pacdeTHoe 3HadcnMe d, o ¢dopmymre (5.10)
0,5-3,0°
25,51 - IOiOO_

) .0,894
10

TaxuM oOpazoM, 19 3aIOIHCHMA TaOHOHOB M MAaTpacoB HE0bXO-
JM KaMEHE pacdeTHbIM pa3MepoM d, = dso = 0,17 M.

[TpoBepyM XOCTATOYHOCTL KPYMHOCTH KaMHS MO YCIOBHIO €I'0O HE
BHIBAIHBAHHA 4cpe3 TICHKY CCTKH.

[TpumeMm cetxy (cM. [Tpuroxenue 3) pasmepom 0,08x0,10 M. Torxa
no ¢gopmyae (5.11) MuHMMaNbHBIE pasMep KaMHA COCTABHUT d,,;, = D=

0,08 M, MaKcHMaIBHBEL d; ., = 2D= 0,08 - 2 = 0,16 M.

d,. = =0,14um

1,15-2'9,81-(

I1.6.4. IlpoBepka Ha nedpopMaiio rabHOHHON CTPYKTYPHI
OnpexermuM aeficTByromue KacaTeIbHbIE HAITPAXKCHUA 110 GopMyIaM
(5.12) 1 (5.13):
- 1)1 TaOHOHOB, JICKaMX Ha OCHOBAHIH
r, = 10,0 - 6,8 - 0,05 = 3,4 xI]a,
- IS raOHOHOB H MaTPACOB, JICKAIIMX Ha OTKOCE
5, = 0,75 10,0 - 6,8 - 0,05 = 25,5 kxI1a.
Halinem xpuTuueckme xacaTelbHble HalpfikeHus no dopMyiaaM
(5.14)u (5.15):
- 119 raOHOHOB, JCXaIMX Ha OCHOBaHHH
7. =0,1-.(25,51-10,00)-0,17 = 0,26 xI]la,
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- JJIS raOMOHOB H MAaTPAacoB, JICKaIHX Ha OTKOCE

r =026 [1- 2212 _ 18 xIa.
0,430

B nanHoM cirygae
1,2-3,4=4,08>0,26xllau 1,2 -255=30,6>0,18 x[Ia. [Io3TO-
MY CAElIacM IMPOBEPKY Ha JomycTHMYIO JedopMampio. [i1s 3Toro HataeM
napaMerp C. mo popmynaM (5.16) u (5.17):

~ - (34-026)
" (25,51-10)
-~ (255-0,18)

- JJI2 OCHOBaAHHA

- 0,17 = 0,034,

. = -0,17 =0,28,
P OTROC (25.51-10)

. Az

HaiizeM orHomenne — no rpadmky puc.35.16
50
- JUI1 OCHOBAHHS -é-z- =131,
d,

- 19 OTKOCa Az =1,70.

50

BemmoIHUM IpoBepKY Ha JONMYCTHMOCTL ZedopMamuu o gopMylie
(5.18):

- U191 oCHoBaHH4 (raduoH mpu 1=0,50 M)

1,31 < 2[-9329 - 1) = 3,88,

0,17
- 18 oTxoca (MaTpachi nipu 1=0,23 M)
[0,23 )
1,702 ———1} = 3,53.
0,17

Tak xak xId 0TKOCa YCIOBHE HC BLIIOIHACTCH, TO INPHHAMACICA

pEICHHIE 00 YKPCIUICHHH OTKOCA H OCHOBAHHMA TONBKO rabHOHAMH TONIH-
HOH 0,50 M.

[1.6.5. [TpoBepka ckopocTH dUILTpALMH
[Tox cioem raGmoHOB Ha rpaHHIC rabHOH - TPYHT HallaeM v, nio

dopMyae (5.19), mpuHaB, 9T0 rabHoHLI O6YAYT YCTAHABIMBATLCH HMPANO HA
[THHUACTHI rpyHT (7~ 0,033)
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1 (017}’ |
- 119 OCHOBAHMSA v, = (——’1-7—) -0,005% = 1,31 M/,
0,033\ 2
\ 3 ,
- JUI9 OTKOCa v, = —1-(9£ - 0,052 = 4,07 M/u.
0,033\ 2 /

Homyckaempbic 3HadeHHUd cKopocreil HaliieM VIS CBA3HOIO I'PYHTA
10 MarpaMMe puc. 5.17 B 3aBHCHMOCTH OT €1'0 TIOPHCTOCTH 1, = 0,50; wis

CYIJIMHKA v; = 1,25 M/,

Homxuo obrre v, £ (2...4) v, = (2,50...5,00) M/a
Pa3mMbiBa noja radbronaMu He OyJeT.
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