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HacTosmme PeKOMEHIAIME COLepRAT TPeCOBAHMA K CTAJIHLHOMY
MPOYRIAPOBAHHOMY HACTHELY, KOTO CHOCO0EH YaCTHIHO WX NOoJd-
HOCTBHD 3aMeHHTH T'OPASOHTANBHHE CBASH B NOKDHTHAX ONHODTAXHHX
IPO¥3BONCTBEHHHX 3NAHEH, METONEKY DACYETHOX OLIEHRH €ro CIRE-
TOBO#X XECTHKOCTE MK e€ y4IE€Ta B NPOCTPAHCTBEHHOZ padoTe JEeIrKmX
MEeTQJLIHY€CRAX ROHc-rgyRm 9THEX 3HaHE{ NIpE TOPHSOHTAINBHHX Ha-
I[Py3Kax, BRIKNAS CeHCMHAYECKEe. )

OCHOBHHM TpPeGOBAHHEM K TaK HaCTRAY ABNAeTCA PacYeTHaA
[IPOBEPKA IPOYHOCTH COeIAHEHHH AWINPOBAHHHX JUCTOB MEXIY
COCOZ B ¢ HeCymHEMHU KOHCTPYRIMAME DM CIBHIA HArpy3K8X B
IUIOCKOCTHE eI'0 SaKpenJeHWI Ha OmopaX. JT0 TpefOBaHHWEe OTHOCHT-
CA TOJNBKO K TEM yYacTKaM HNOKPHTHA, HAa ROTOPHX HACTHR ROXKEH
BHIOJHATE QYHEKIED ACRINYEHHHX TOpE3OHTANBHHX CBA3e#, a HA OC-
TAABPHOR YACTH NOKPHTUA OPOYHOCTH COENEHEHUR HACTHIA HA CPes3
TpOBEPATE He Tpedyercd.

epBan pelaxi@d PeromMeHnaImi paspadoTasa B OTIENe CTaH~
TAPTHA3AIME ¥ HCCJACTOBaHmI npodunrel X TC TAJIbKOHRC TPYKIINN
o PYKOBOUCTBOM K.T.H. ApymaHa J,J., np® yJacru® K.T.H. bBe-
gaepa B.®., mrxeHepoB [lapueBcroro H.M., I'puropsesoft N.A., Yeca-
yépot T.M. PHIE HCIOJNBL30BAHH npeay.nzb'ra-m ACCJeNOBaHEH Be-—
neugix B UHMMIICK, Kasaxckom IIpoMcrpoiHMMOpoerTe H -
CTaJbKOHCTPYKIIHHA,

PexoMeHIarMy OPETHABHAYEHH IJA NPOEKTHDOBIMKOB B HMHXCHEG-
DHO-TEXHUYIeCKHAX PACOTHEKOB CTPORTEALHO-MOHTAXHHX OpPIraHE3ami.

OT3HBH H IJIOXCHEA HaANPABAATE 1O BJIBEO + 117383, r.Mo-
cKBa, HopHe t[ege'?:ym. KBapras <28, Kopmyc <. d

[eRTpaNMBbHHE HayIHO-HCCASHOBATENLGKREE W @KTHHE WHCTH
© %ggmeum HggEMOEOHCTPM ?IIEMMC%)O Tocerpos CCCI?’?T



COIEPEAHNE

I. OCMEe TOMOKCHET oo oosetvcossonassctcssocsesnerasssosasas
2. MaTepmanu OJA HACTRJIA ¥ er0 COeNuMHeHEE B m¥adparuax ..
3., PacuéTHHe XADAKTEeDHCTHKY XECTKOCTH HMafpamM #S3
NPOPEIMMPDOBAHHOTO HACTH/A . cecososvecovcosevasocosnononse
4. OCHOBHHE DACUETHHE TIOJMOXKEHUA sescetcssccosanasosssnsnss
O, KOHCTPYKTHBHHE TPCOOBAHMA sevseccoscvsreessasncssssacesas

DpmnoxeEre I, IpAMEDH DACTIETA seveeecscccscsscavavossasna
[Ipmsep I. Pacuér nEadpam KECTKOCTH E3 NPOJEIMPOBAHHOTO

HACTAI2 B NOKDHTHAY ONHOSTAXHOIO 3NaHWA HAa cel-
CMEICCKHEE HATPYSKH seocsvccassrscossscsccscessss
Npumep 2. Pacuér pam Tuma "Inayss" ¢ yuérom mmEadparvu
XECTHKOCTH H3 NPOJWIMDOBAHHOTO HACTHANA B IO~
KPHTHEE OIHOHIPOJETHOTO SHAHIA eovuseosecsnasocnns

[IpunokeHne <, MeTomWKa JKCHSPMMEHTAJNBHOI'O MCCHEHOBAHAA
CIOBEI'OBOH RECTKOCTH IHCKOB U3 NMPOYRIMPOBAHHHX METAJLIY~
qecm JIHCTOB H HX coemem 8 5 & 2 & » & & & & 0 90t 8 P s h g ke 880

IpEnoxeRme 3.
Tatarua I 3gavenws "9TaNOHHOU" ZECTROCTH Cu A

ACONTAHHKX OuadparM K3 OPOPUAMPOBAHHHX JHACTOB ecevecsvoocsos

Tadmroa 2 Domyckaemoe cpesammee ycmnze[N,] Ha
ONHY KOMOCHMHWPOBEHHYD 3aXJIECNKY B COCHMHEHHAX HACTHENZ ...

Tadudna 3 JlonyckaeMoe cpesammee yomime [ N4] na
OOVH METH3 KPEILUICHHS HACTHNA HA OHOPAX «evenevovecocsanss

Tadmmna 4 JonmyckaeMoe BHmepsmsawmmee ycwme [ P, ] ma
ONMH METH3 KDEINeHEA HACTAAA B3 OHOPAX eeuvveesovnsccnes-

prioxeHme 4.
TaGmma [ 3HadeHsss ROHYPIUIMEHTOB P{ B, cevencnenns

Tagamia 2 3HaveHmA KoafdurmenTa pm

[lpmaoxeEZe 5, BapmaHTH pemeHRd ONOPHHX Y3JI0B IOPOT'OHOB
B CcOCTAaBE NEAPPATM EECTEOCTH ceverccenccrarcracecccesonscs

Opaioxenume 6. QOpMyJH LA ONpENeJieHHA ITPOW3IBOJBHHX
HWTW a.",az'giu Ea 2 % & & & ¢ 4 " 8 " 8 b 80 +E P B S s a g

CTD.
4
8

3
10
16

I8

18

24
31

35
35
36
36

37
3"

38

39



1. ObIYE HOJOHEHWA

1.1, llpeynaraeMie PEeKOMEHIAIME DPACHPOCTPAHANTCA HA IOPOEK-
TEPOBAHYE JEIKMX METALIMIeCKMX KOHCTDPYRIMA ONHOITAXHHX IDOH3-—
BOICTBEHHHX 3HAHEH C NOKPHTHEM, BE/IOYAKIEM CTAJBHOA ITpOPUMIAPO=
BaHHHE HacT®i. [IpM DPDOGKTHDOBAHWH 9THX 3[8HHE YYHTHBaeTCH, 4TO
OPOTHIMPOBAHHHA HACTHI KpOMe OCHOBHHX (YHKIME orpaxnammef KOH-
CTDYKIPE BHIOAHAET JYHKIAN IOPA3OHTAJNBHHX CBA3el HA OTHEJbHHX
Y9aCTRAX NOKPHTHA, HA3HBaeMHX nnafparMaMm XECTKOCTH.

IpumMedwwaHn e, [aHHHe PEeKOMEHIAIIMA HEe DPACHPOCTPAHA-
PTCA Ha 3NAHEA ¢ YKIOHOM KpORMM Goxee I0°.

1.2, IlpoexTupoBaHNe KOHCTPYKIMI KapKaca ¥ IOKDHTHEA ocyme-
CTBIAETCA B COOTBeTCTBHH C IviaBamm CHull [I-B,3-72 "CrampHHE KOH:
cTpyxumn. Hopmu npoerTEpoBanma", CHmll II-A,12-69 "CrpouresbcTBo
B celficMpYecknx paifoHaX. HOpMH ITPOEKTHPOBAHUA", TPeCOBAHEAMHE
"PYROBOLCTBA N0 NPEMEHEHWD TI'oJpHpoBaHHHX npodmieil (cTaxpHOTO
OIIMHKOBAHHOT'O NpOJAIEPOBAHHOTO HACTANIA) B YTEIUVIEHHHX NOKPH-
THAX NPORSBONCTBEHHHX 3NaHmi" M "PyKoBONCTB2 MO TPOEKTEPOBAHEN
OMHOPTAXHHX M MHOI'O9TAXHHX HPOM3BOICTBEHHHX 3IAHHA CO CTAABHHM

KAPDKACOM B cellcMpdeCKEX pafionax" ¢ yyéToMm nyonumryeMHX PeRroMeH-
itzhip: 1

I.3. ImafparMd XECTKOCTH NOJXHH BOCHDHHMMATE NPAXONANYRCT
HA HEX YaCTh DPACYETHHX I'OPH3OHTANBHHX HAI'PY3OK, IEUCTBYOUAX HA
3NaHEe B NPOLONBHOM ¥ IONEepPeYHOM HANpaBICHWAX H 3aMeHATH (4a-
CTMYHO HIM NOJHOCTHD) TODH3OHTANbHHE CBA3Y NOKPRTRA,

B ¢BA3Y ¢ 3T¥M B Ipenesax nuafparMH ITOJMKHH COOCNONATBECA
cIenyuimue TpeOOBaHMA:

a) pacueT COeIWHEHEA NPOJWIMPOBAHHHX JHWCTOB HACTWIA MEX-
Iy co0Oif ¥ C HeCcymUMH 3JIEMEHTAaMK NOKDHTHA C YYETOM CpesaniuX
YCHJINit, onpenelAeMHX B COOTBETCTBHE C YHKa3aHEAME Im.4.2-4.95;

6) y3JH ONUPAHEA NPOTOHOB, K KOTODHM KDENNTCA IPOQmIHDO-
BAHHHI HACTWI, NOJXHH OOJANATEH IIOBHMEHHOX RECTKOCTBD Ha Kpyde-
HHE ¥ NPOEKTHPOBAYLCA C YIETOM YKA3AHHEA NO 1, d.3;
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B) pacyéT HeCYMEX 2JIEeMEHTOB NOKDHTHA (IpOTroHOB, pHreueif,
BepXHEX NOACOB fepM) C yIETOM HONONHHTENBHHX MPONONLHHX YCHIHRE,
BH3PAHHHX B pe3yibTaTe COBMECTHOA palOTH 3THX DAEMEHTOB M IpO-
¢MIMPOBAHHOIO HACTHIA IPRA I'OPASOHTANBHHX HAI'py3KaX.

STH TpeOOBaHWA HE DPACHPOCTPAHAKTCA HA KOHCTPYKIMM HOKDH-
TS, DPACHONOREHHHe 334 NpenesamMy nuafparM XECTROCTH.

1.4, llonepeynue nmafparMi XECTKOCTHE DACHOJAralTCA B Kpaft-
HWX maraX CTPONWIBHHX ¢epM WM momepevHHX pam 3naRma (oTcexa)
niHOX He Goxee 72 M. Ilpm mymwme apmauma (orTcexka) Goxee 72 M mex-
Oy KpadHmMM KuadpaIMaMyl DaBHOMEDHO PaCcHONATADTCA NPOMEeXYTOYHHE
IHaQparMi AHAJOTHIHOR KOHCTDPYKIM Yepe3 KaxmHe 36-60 M.

OpononsuHe naafparM RKECTROCTE B 3MAHMAX C YHCAOM MPOJE-
TOB He GoJiee TPEX PACHOJATANTCA BIONL KpakHuWX pANOB ROJOHH, B
3MAHWAX ¢ YHCJHOM MPOJETOB 0oJiee TPEX, TaKke H BHONBP CDEIHHX DA-
LOB KOJIOHH ¢ TaKMM DacueToM, YTOOH PACCTOAHWE MEXNY CMERHHME
mradparMamMy He IPEeBHMAJO IBYX OPOJETOR.

1.5. BeprEKaibHHE CBA3E B 3MaHHAX (oTcekax) ¢ nmadparma-
MM XECTKOCTH IPOEKTHDPYHTCH TaK Xe, KAaK B 3NAEEAX C I'ODH30HTA-
JEHLHMH CBASCSBHMHM (eDPMaMH,

llonmepeyrHe ¥ OPONOJIBLHHE CBA3€BHe (JePMH DO BEPXHMM IOSCEM
CTPONMIBHHY fepM WIH pHTesell monepedHHX paM, a Taxxe no Pora-~
paM B 3paHEAX (oTcexrax) ¢ nEafparmaMv XECTKOCTH He NDeLyCMaT—
pEBAROTCA.

llomepeuHHe ¥ UPOBDOJBHHE CRA3eBHEe $epMH IO HUXHEM NOACAM
cTpoumAsENX fepM B 3maHEAx (orcekax) ¢ nHadparMaME XECTKOCTH
YCTAHABIMBAKNTCHA B CASTYRMMX CJIy4IafX:

a) Ip¥ ONKpAHEH (AXBepKOBHX CTOEK CTEH B YDOBHE HARKHUX
NOSACOB CTPONMIBLEHX (e ;

§) B 3paHmAX (OTCEKaX) C MONBECHHME KDaHAMMN;

B) NPE KPaHOBHX TIOPW3OHTAILHHX HATPYSKaX, IpeBHMADIMX IO
nycTeMoe 3HaueHwe (cm.m.I.9).

1.6, PasmepH nonepevysnx ryadpam™ xECTKOCTHE B ILIAHE DPEKO-
MEHIYeTCA MMPUHAMATE C YIeTOM YCJAOBEA

-lé-;, I,5 |, (I)

rne # m B -~ mpoxsT m IppEHa AuadpaIMH COOTBETCTBEHHO.

[lposiéT nonepevHHX IwadparM paBeH NPOJNETY CTPONMIBHHX depM
IIM NONepeYHHX paM, WHEPHHA 5THX IvadparM DPHEHAMAeTCA KpaTHOH
mary CTpOnWIBbHHX (PepM Eim nonepednux pam (pmc.Il).
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Pac. 1. PacueTHas cxema 3panug (oTcera) ¢ NPOTONBHHMHA
H NoOoepeyvyHHME IMapparmamu.

[lpononerHHe nHafpaIMd, WMUpHHA KOTODHX NpRHEMaeTCHd KpaTHOK
OpOJETY HACTHAA, BHO He MeHee © M, CJenyeT BHIOJNHATH HA BCD ILJH-

Hy 3faHET (OTCeKa).

HacTen noxpHT®I foHapeil BHIONHASGTCH € y9e-

roM TpeCOBAaHME K IPONOABLHEHM muafparMaM XECTKOCTH.

1.7. IpemeneHde nHafpar™ XECTKOCTH H3 IPOPRIMPOBAHHOTO Ha-
CTEAR MOXHO NPeIyCMATDHBATE B TEeX CJXyYafX, KOINA TEeXHMYECKH H
DKOHOMHYECKHE IelecOOCpPA3HO BHOOHATL CACNYDNME YCAOBHA:

a) NOBHEATE XECTROCTD 37aHEA (OTCEeKa) HPE TOPH3CHTANEHHX
HaTrpy3KaX, OOBCHEHAA Hecymde KOHCTDYKUEE KapKaca B elEHYD Hnpo-
CTPAHCTBEHEYD CHCTEMY;

6) YMEHBEBATE KOJHYECTBO SAECMEHTOB T'ODH3OHTAJBHHX CBASeR B
cocTaBe MATpA 3SHAHHA;

B) o0eCnevHBaTh YCTORYEBOCTE KOHCTDYRIME B IpoHecce ¥X
MOHTAXA (e3 NPIMeHEeHHT IJONCIHETEIXBRHX chaleif:

I') DOBHINATEL HAREXHOCTH SKCINYATAIMA 3NAHEZ B OCOCHX YCIO—

BHAX ,

1.8. DlpmMepam® 3pamdit, B ROTOPHX NDEMEHADT IAafparMH X6-
CTROCTE H3 NPpOoPRAXPOBAHHOI'O RacTHIa, ABIADTCH:

a) SEAHEMA C THOOBHME KOHCTPYKUMAMA IOKDHTHA, B TOM YHCJE
OPenyCMATDEBAKIEME KOHBEReDHYD CCOOPKY # CJOYHHI MOHTAaX;



G) smaHEA C RApKACOM M3 NONEePeYHHX paM TEma "InaysH";

B) SIAHAA C BEDTHRANLHHME IONEPEYHHMA IEafparvaME B BHIE
CTEHOBOI'O 3allONHEHHA MIH CBA3e#, DACHOJOXCHHHME He doXlee, IeM
yepes 74 M;

I') 30aHEA C IOKPHTHEM HS IOPOCTPAHCTBEHHHX PemETIATHX ILUHT
(CTPYRTYD).

I.9. ImadparMu RECTKOCTR B3 OPOJRAMPOBAHHOICO HACTRIA MOX-
HO IIpelyCcMaTpHBATE NI BOCHPHATHA CHEIYOEMX I'OPASOHTAJNBHHX HA-
I'PY30K:

a) CHI TODMOXE 147 KDAaHOB JETKOTO ¥ CPENHETO DeXEMOB pado-
TH, SCJE 3HAYEHHA 9THEX CHJ COCTABIADT He Goxee 50% orT movHoM

PACUYETHOR HAT'DYSKH B TOM Xe¢ HAIIPDABICHMH;

6) BeTPOBHX HATPY30R naa 1-Y paitoHOB;

B) celicMWIeCKEX HATDY30K Hp¥ pacuéTHOR ceficmmamocr: 7-9
0alIoB;

I') MOHTAXHHX HATPY30K, B TOM 4HCJe IDE KPYyNHOOKOYHOM MOH-
TAXE :

1) Jowooft MecTHO# Harpysk®, Bu3HBammeR BsapMEHE CHBET He-
CYHEX SJIEMEHTOB B ILIOCKOCTE 3aKpenJeHHA HaCTHIA,

[pr pacyére IEadparM NPAHMMAETCA, YTO 9TE HAIDYSKHM HeicT-
BYDT H4 KOHCTDYKIEE NOKDHTHA CTATEUECKH ¥ HE33BHCEMO IpPyr OT

Apyre.

I.10. I'opE3oHTaX:HHEe HAI'PYSKE, HEACTByXmHe B ILIOCKOCTH 84~
KpellJIeHBA HACTHWIA B HPONOJHHOM BEM HONEPEYHOM HANUDABINEHEE 318-
HEd (orcexa), PAcCHpemeNINTCA MEXLY NapajieJbHuMu mEafparMaMeE
XECTKOCTE DABHOMEDHO.

I,1I. B spanmax (orcexax) co CBOGONHHME TOPIOAME COEMECT-
Had padoTa NONepPEeYHHX DPaM, CBASAHHHX OPONOILHEMM nmadparmamu,
YIRTHBAETCHA IIPH COCPENOTOYEHHOA WM HepABHOMEPHOM IOpPH3OHTANL-
HOJ HAIpy3Ke B HONepeYHOM HAIpABAGHHH,

[lpr paBHOMEPHO pACHpeNeNEHHOR TOPUSOHTAJLHON HATPYy3Ke B
[IONepeYHOM HAIPDABICHHMM COEMECTHAsA padoTa NollepevHHX paM, CBA-
33HHHX IPONOJILHHME IHAQDATMAMM, YYHTHBAETCA TOXBKO B SNAHEAX
(orcexax), oTBevammEX Tpedopan®AM N.I1.8B. B yTeniéHHEX NOKDH-
THAX B3aMMHHI CIBHI' COCENHEX HECYNHMX SJEMEHTOB, K KOTODHM Kpe-
NETCA NpOPRINpPOBAHEHE HACTHA, He NOXeH npesHmats 10 mM B npe-
nexax pmadpardMH XEeCTKOCTH,



2. MATEPMAJH I HACTHIA ¥ ETO COENVHEHV B
IHMAQPAIMAX

2.1. B mmadparMax xXeCcTKOCTE NONYCKAeTCA OPEMERATE HACTIX
A3 CTANRHHX TofpHpOBAHHHX NpofEied, BHITyCRaeMHX no TY 67-54-74,
TY 36-I926-=76 » TY 34-13-5914-79,

2.2, [pmMeHeRre TofpUpOBaHHHX npofwneil pasHOM BHCOTH WIH
POJHMHN B COCTaBe ONHOR AMafpaIMH He ILOIyCcKaeTCH.

2.3. B muadparvax KpemnieHEe IDPOCRARPOBAHHOI'O HACTHIA K HE-
CymuM KOHCTPYKIHAM NOKDHTEA DPEKOMEHNyeTCA BHIIONHATE CaMoOHApe3a-
pueMe Gonrams no O0T 34-I3-0I6-77 mam TY 67-72-75. Mexnmy coloi
opodWiIm COSNEHADTCA BHOJNP TOJPOB KOMOHMHMDOBAHHHMM SARJIENKAMH
go OCT 34-017-73 wm TV 67-74-75,

2.4. B mmajparmMax HOKPHTES 3HaHURA B HecelCMHYECKHX palkoHaX
IONyCKaeTCA NMPECTPerRa NPOPMIMPOBAHHOT'O HACTRIA THOEJAMM THIA
JUTH 4, 5¢30Lyy (mo TV I4-4-794-77) K HeCYmmM 3JEMEHTaM K3 CTa-
JB xpacca C38/23 roammHOoX He MeHee 5 W He Gojee IZ2 mM.

2.5, llppmeHeRHMe CBapKA IJI7 KpeEIUIeHHI HAcTHAA HR OIOPaX H
VKPYOHEHH®A HACTHAOB B KapTH paspemaeTrcd B COOTBETCTBHE ¢ "MH-
CcTPyKuEe# N0 cBapKe CTAIBHOI'O OOEHKOBAHHOTO UPOPHIMPOBAHHOTO
HACTAAA EIA oGNerdemHod Kpormm" ( BCH-349-75 _

MMCC CCCP
CRapEHe COSNEHEHEA HACTHNA B mmadpaiMax pexoMeHnyeTcs

IDEMEHATHh TOJHKO IIDH 3aBOICKOM M3TOTOBHEHME naHesiefl NOKpHTHA H
KOHBe#epHOM COOpPKe MOHTAXHHX OJIOKOB, OCYMECTBJAA ODH 3TOM IIO-
BHIIEHHHE KOHTPOML KavecTBa COelNHHEHMH,

3. PACUETHNE XAPAKTEPWCTVKY KECTKOCTH IMADPATM
V3 [IPORIUIMPOBAHHOIO HACTWIA

3.1. HécTROCTE ARAfparMH H3 NPOPUIAPOBAHHOI'O HACTUIA XA~
PaRTEepH3yeTCH] BEJMYUHOA COBHTANmMe# CHJH, BH3WBame# eTHHUIHOE
CMEMeRre DPACCMATPHBAEMOTO NDAMOYI'OILHOTO y3acTKa HACTANA TO
JUHER e€ NefcTBMA., I9TA XECTHROCThL HAZHBAEGTCA CHBHTOBOH#, 0003HA-
yaered ( ® EMeeT pasmMepHOCTh Kre/Md mwm tc/cM (pue.2a).

3.2. PacyéTHaa cuB¥roBasg XECTROCTE NPOPWIMPOBAHHONO HACTH-
Ja ompegeaseTcda NpH CICAYOmAX NONYMEeHHAX:

a) 3HaueHMe [ U3MEHAETCA HPAMO NPONOPIMOHANBHO pacyéT-
HO# IUIEHEe PacCMATPEBAEMOIr'0 yYaCTKA HACTHNA, papallefibHoil Ham-~
PABJIEHRD COBHIAKMER CHIH, ¥ OCPATHO HPOHOPHEOHAIBRO €I'0 MUpHHE :

8



Hoemun Yo
a

Pgc. 2. K pacueTy mapameTpoB ®ecTKOCTH Imadparms (a)
H [onepeyqyao# pamu (6)

6) cnBEroBad EECTKOCTH HACTHIS He SABHCHT OT HAPABICHEA
neflcTeEs cupErammeR cwiH (BHONE HIM mOMEepER TodpoB);

B) HACTHI, IPOTOHH B X COENEHEHEd padoTapT yOpyro IpE
OMHOBPEMEHHOM H PR3NENBHOM JNefiCTRUE CHBHIAXMNX CHX B ILIOCKOCTH
mrafpa™ B BEDPTHKAJNBHHX HATDY30E HA NOKPHTEE;

I') NONepeYHAA HATPYSKA Ha HACTHA He BARAET HA €TI0 COBHTO-
BYD RECTKOCTE.

3.3. CEBATOBYD XECTKOCTH YYACTKS HACTHAA PEeKOMeHIyeTCA
DACCYHTHBATE 110 POTMYyJTIS

o a 6§
b=Ko'dy " By C,_,'—g' "E?; (2)
i (= [, - cumpEropas XSCTKOCTH NPAMOYTOMNBHO! NAHEJE-HTAJOHA

¥3 IDOJUAMDOBAHHHX JUCTOB pPACCMATPABAEMOIO HACTH-
ga (em.nm,3.4);

Eau Q, - COOTBeTCTBEHHO NMPHHA ¥ IJWHA STANOHHHX NaHeJel,Ha
KOTODHe pa30uBaeTCH PACCMATDHBAGMHA yYacTOK IFE-
aqparH ;

0 u 5 - PACYETHHE DASMEpPH PacCMATPEBAEMOT0 yJacTKa HACTH-
Ja, napaJuieJhHHE CTOPOHAaM NAHEJM-3TANOHA (I, X

50 COOTBETCTBEHHO M ompeneJsaeMHe ¢ YYETOM II, 0.9}

Ky - KOQMIEEHT, YYRTHBANME! THI ONOPHHX KpeILNeHWH

HAacTWiS.: LN caMoHapesammwX OONTOB H Indejed -
Kq = I; RN CBADHHX BJEKTPOSAKNENOR - Kp=I1,2;

dg - KoapduimeHT, yyuTHBAKmuA XapakTep CHBEranme# cH-
JH: UPE BETPOBHX HATPY3KaX oy =1,0; npE XpaHo-
BHX K ceficMMYeCKMX Harpyskax d, = 0,8;

foo - rosdifmrmenT, yYMTHBAKUMA KOHCTPYKIMD HOKDHTAH H
npuHEMaeMHR no radx.l.



Tadaxmgua

NOKPHTRA HACTHAA npOTOHA HA ONOpax

SeCTIPOTOHHAS | paspesHasd
HepaspesHad -
IPOTOHAME paspesHas MapHEpHOE OIMpAHHAe
3aKPeNNeHEe NpenaT-

CTBYeT KDydJeHHD
HepaspesHad MaPHAPHOE ONEpAHHE

3aRpelselne npendt—
CTBYeT KDPYIEeHED

3.4, B@avenmA cnupETOBO# XScTKOCTH [, MAT maRenre#-sTa-
JIOCHOB PEROMEHIYSTCA ONPEeReJATH: SKCIePEMeHTAJNHHHM NyTéM no "Me-
TONMKE SKCHePEMEHTANLHOTO HCCHeNOBAHWS CIBHIOBOR XECTROCTH IM-
CKOB A3 NPOJMIEPOBAHHHX MeTANLIMIeCKHX JMCTOB H KX COeRFHeHHA",
opuBeéHEOR B ODDMIORSHHH 2,

[Io pesyxbTaTaM HCINTAHHR, BHIIQJHEHHHX NO 9TOA MeTONHMKe,
sHauenme [, ompemeaseTcd KA

I
Co Acp (3)

me | x A (p ~ COOTBETCTEGHHO CIBUTANUAR CHIA K CpefHee SHA-
YeHEe IOepeMemeHET IO JMHHE €€ IeACTBEA B Ipe-
neJax yupyroi padoTH naHel¥-2TasiOHa IPE HC—~
IDHTaAHUEAX 3HaKONEeDeMeRHOE HATPYy3KO#.
PacuéTHHe 3HAYEHHEA JTaJOHHO# CHBHIOBOM XECTROCTH HACTRIOB

B3 CTAHOAPTHHX I'OPpEpOBAHHHX Opofmie#d OTeIeCcTBEHHOI'O IMPOR3BOI-
CTBa IPHBOEATCA B Tada,l mparomerus 3.

4, OCHOBHHE PACYETHHE TOJOXEHUAS

4.I. B coenmHeHEAX JMCTOB HACTHIA HA O@Opax ¥ Mexmy coool
pacopenesieHne IPONONEHOE CAMH MeXIy KpeneXHHME JJeMEHTIMA mpH-
HAMAaeTCa NABHOMEDHHM.

4,2, lipounocThs CoeviieHMii HacTmia ¢ HNONEPEYHHME OIOpaMH
nposepAercA no foymyne (puc.3)
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Puc. 3. PacueTHue yCcuiMf B COSIMHEHUAX HACTWIA
Ha omopax ¥ B NpoJeTe.

(‘@Nﬂﬁ ) ) ([2 ] <1, )

rme N, # N y — DAcUETHHE CpesamuEe yCWIEA Ha ON¥H Kpemexuuf
9JIEMOHT HWJIH CBADHYD TOYKY, HANPABICHHHE COOT-
BETCTBEHHO IADAJUISNEHO ¥ INEPOCHIWKYAAPHO I'O-
PH3OHTANBHOX HaI'pys3Ke;

P - pacuérHoe pacTarweammee (oTpuBammee) ycwime
H& OOVH KpeleXHHH 3JeMEHT KIH CBADHYD TOYRY
IIPE BETPOBOM OTCOCE;

[NJ W [FJJ - NONYCKAEeMHE YCWINA HA ONNE KpeNexXHH! HJICMEHT
WIN CBAPDHYK TOURY COOTBETCTBEHHO IIpH Cpese H
pacTAXEHAH (OTpHEE).

SHAYEeHAT [NJ n [P,] orpenenapTc SKCOCPEMEHTANBRHHM Iy-
TEM [0 METONUKE, LPHBENEHHOX B IPUIOXCHHHA < H NOJNYYEHH A
CTAHNADTHHX KPENeXHHX 5JEMeHTOB (MeTH30B) OTe4eCTBEHHOTO HpO-
u3BoNcTBa (mpmwioxeHMe 3, TalmunH 3; 4).

4,3, IlpouHoCTh COeNVHEHHME INPOPHIAPOBAHHHX JHCTOB HACTHIA

MeXDy co0oif B IpoJeTe mpoBepHeTCA no dopMyae

< ]
N< m-r [N, (5)
rme N - pacuéTHAA npojoxpHasA cmia, HeicTBymmas Ha COeIMHe-
HEe ;
h ~ YECHO KDENeXHHX HJEMEHTOB WM CBAPHHX TOYEK B Coe-
IFHEeHNH
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m - KOMIAIACHT yoXOBEE padoTH, npuHmMaemuft pasguM 0,9
IIA SaRASHOYHHX coenmueunit m 0,8 mnAa coexwHeHHEX HA
caMOHape3lakuMX BHHTAX AIH TOYEYHOE Cmapke.

JlomycRraeMoe cpesanmee ycme[ N 2] Ha ONHY CTaHIAPTHYD
KOMOMHRPOBAHHYR 3aKJIENKY B COeIMHEHMAX AHCTOB NPDHBONUTCA B Ta=-
Gumile 2 MPUNIOXCHRA 3.

4.4, B nomepeustx nRafpammax pacuéTHHe cPe3aNuFe YCHIMA
HA COSIMHEHHI MOXHO OUPENeJAT: KAK B ONHOUPONETHOH OaJke ABYy=-
TABPOBOTO CEUEHW! ¢ TOJpRPOBaHHOA crTenxofl ¥3 NPOodUEUPOBAHHOTO
HACTWIA ¥ HOACAMd B BUNeé BePXHEX NOACOB CTPONBABHHX depM M
pEreJeil nonepevHHX paM, PACHOIOXEHHHX HO IPONOJBEHM KDPasaM
3THEX THAfpaIM.

[Ilpr m3rmGe prafparM B CBOoeR ILIOCKOCTH NONyCKAaeTCA, YTO
CTEHKA K3 NPOPRIHPOBAHHOIO HACTHIA BOCHDHEHEMAET TOXBKO CIBHIa-
qEe yCRAES, 4 BepXHHe HoACa fepM HAM puresedl MCOHTHBADT HO-
NOJAHBTeXNLHOS OXATHE WM pacTaxeEme (pmc.da),

NororHOE CHBArAmmiee YCHEIEe B HACTHIE OT DABHOMEPHO pac—
Tpenel6HHOS TOPHSOHTANLHOM HATDYSKH gr B ILIOCKOCTH Ruad-

PaIMH omnpenesseTcd mo dopmyre
",-——-L-IL-——I- 6 d
L3 B (6)

PacuéTHag OpOonoJbHAS CHEA, HeZcTBymmas HA COGNWHEHHSA JH-
CTOB HACTHNA MEXNy CoOoil B HouepeuHHX nEadparMax AMEeT BEX

N:=n-t-e (7)

e € «~ mar KpenexXHHX SJeMeHTOB WIH CBAPHHX TOYeK.
MakcrMabHOEe NOUDOJHETeARHOES YyCHAEE B BepPXHEX mogcax hepm

RIR puTelel HAa NPONOJBHHX KpasdxX 9TEX A¥AfpaAT™ OT HATDY3IKH q/,.

PABHO 2
Nn=1 q’Bg ) (8)

4.5, B mponoxpHHX nEafparmax pacyéTHHe cpesaxmEe YCHIRA
HA COSNWHEHHWA HACTANA OHDENEJANTCA C YJYETOM B3AVMHHX Depemele-
HEl IONePeYHHX pAM B HANPABNGHAW HAI'DY3KH COTVACHO IDMERATOM
pacuérHolt cxeme (pmc.5)., Ilo sToft cxeme Ragmas mpomomsmas nEad-
parMa 3nasERA (OTCeKa) PAcCMATDEBAETCA KAK HEPASPe3HAS DABRHO-

mpoaeTHaA OaJRA HA YHAPYTO~TONATAHEHX ONOpAX, KOTODHME SBAZDT-
CA ponepedHHe PaMH.
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Puc. 4. PacyeTHas cxema nonepeyvynoil muadparmH:

a - OpH onpelleJeHWn YCHJINH B COEJMHEHUSX HACTHIA,
0 - Opd pacyeTe H3THCHOHU XEeCTKOCTH B CBOEM ILIOCKOCTH

Pac. 0. PacueTHas cxeMa IponoJbHOL muadbparmu :

& — B 3M3HUH (OTCEKE) CO CBOGOIHHMEI TODLAMY .,
0 - Opm IEeUCTBHY COCPEROTOUEHHON CHJH HA OUHY paMmy

I3



[Ipp HArpy3Kax, yxaszasHHX B no.l.S m I.1I nonepevyHHe pamu
HEPABHOMEPHO CMeEUmanTCcA B CBOEd NJIOCKOCTH,

B amaywax (oTcexaxX) CO CBOGONHHMA TODUAMK TpH NeicTBUM
FOPHA3OHTANBHON HATPY3KM B IUIOCKOCTHM OLHOZ H3 NONEPEYHHX DaM
nepeMenienne JOOZ B3 H¥X HA ypOBHe pHEIesd OIpenesaseTcs no ¢op-

MYJI€

o, e
ffj: E“'x{ +§2-xa ) (9)
e Jf,; - IepeMeleH¥e DUTeJA JIOOH TomepedHOf paMH L

IIp¥ HATDYXCHEW DPaMH (f SKBABAJICHTHO® CMION
(1 , opmaoxeruoft Ha ypoBHe eé pureas (cM.

puc.5a);
b , & i , — IDOU3BOJIBHHE IOCTOAHHHE, OmpeleiiieMHe IO IPHIO-
XeHmo 6; .
K K\
X,=({4+2—)- —1-q
=4+ 27) \/(‘*zc) _

-4
L,= &L, p
K - napaMeTp eNVHUYIHOH XECTKOCTH NONEepeYHHX paM,
PABHH{ TI'ODH3OHTANBHOU Ccuie HA YPOBHe DHICJHA,
BH3HBAlME! €r0 enMHWIHOe IepeMeNeHHe B ILUIOCKO-
cTl pamd (cM.pEC,.20);
{ - cmBHATOBas XECTKOCTE yYacTKa mponoipHo# mmadpa-
I'MH MEXLY CMeXHHMM IIONepeYHHME paMaMH, onpene-
o JiiieMand N0 YKAa32aHWAM pasgens 3;
4 4 ¢ - NOPANKOBHE HOMEpA HATPYXReHHOX B paccmaTpHUBae-
MOZ paMH IpH HyMEepau®® OT ONHOTO TOPLHA 3nAHWA
(orcera) k mpyromy, Baummas ¢ | =0.
IIpn peficTBu¥ camu (] HA TIONEDEYHYD DPAMY, PACHONORSHHYD
B cepenuHe IVIMHH 3NaHEA (OTCEKa), B3a¥MHOE CMelleHHe RaTrpyXeH-
HOi H Oxafimeld R Hell NONEPEYHHX paM MOXHO 3aNKCATH KAR

S S
A<ty -Fpi i = (Pim B2) (IO

rne f ;B Op, - RO3QIUIMEHTH, onpenenaeMHe mo Tadn.l B npmao-
XeHm 4,
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Pacue€THHE CpE3abi¥e YJCHIZA B COCNWHEHWAX HACTRIA NPONOJE-
HO# mHadparMH OPUMHEMARTCA B 38BHCHEMOCTH OT 3HAYEHEA MaKCHAMANL-
HOit cIpWTanme# CIIH

Tmax = U‘qux : (I1)

B spmaHmAX {(0TCeKaX), OTBeYamiuX TpedopaHmaM n.l.8B, npm meii-
creE¥ cwl ( Ha RamNyn NOMEpEYHYD paMy CMemeHHe DHTead Jm-
doff M3 HUX MOXHO BHYUCJHHTE IO dopmyae

a , .
J[,:=T‘(£I,,x:'1-de.x‘,;); (12)
rne d, u« A, - OPOM3BOJbHHE MOCTOAHHHE, ONpPENeJAeMHe IO NPRIO-
xeHuw 6.

B 3TOM cJy4Yae nepeMeleHNe PUresd NONEePeYHOd PaMH B cepe-
HUHe INPHH 3gaHmd (OTCeXa) ABIAeTcs HAuGONBMEM ¥ MMeeT Bl

‘fma,x:' (';;( 'ﬁh'I? (13)

roe (3, - kosdfmmeHT, onpeneidemuil no TacK.2 MpAIOREHHA 4.

4,6, LNl pAcYETHOH OIEHKM I'OPU3OHTAJNBHOTO Nporuda muad-
parM ¢ MpOdWIKPOBAHHHM HACTHAOM IPH M3rHde B cBoell NIOCKOCTH
PEKOMEHIYSTCA NPAMOYI'OJbHHE YYAaCTKE HACTHNA MeRIY HeCYmEMHE 3Je-
MEHTaM¥, K KOTOD.UM OH IPUKpPENIEH, 3aMeHUTh KpeCTOBOU PeméTHOH
13 (UMRTUBHHX CTepXHEd~CBA3ell, UADHEDPHO COEOMHEHHHX C 3THMH 3JE-
menramn (cM,puc.406).

YCHOBHaA ILIOMANL CEYeHHA STHX CTepwHel onperenAeTca H3
YCJIOBHA DPABEHCTBA CIBHI'OBHX XRECTKOCTeHdl KAXIO CBA3EBOH naneym
E COOTBETCTBYXMHEIO € yyacTra HacTHIa

3
o cd
Foe = 7 Fol (I4)
rne ( w @ - odosmavenma Te xe, yro B Jopmyxe (2);
d=Vot+62 - nmma PacCMAaTPEBAEMOTO YY4aCTKA HACTRIA NO I¥A-

T'OHAJIH ;
[ - MONYJNH YUDYIOCTH CTAJH.
[Ipr OGHOCTOPOHHEl HATrpy3Ke KpeCcTOoBasd PEemETKA U3 (OHKTHBHHX
crA3eil MOxeT OHTH 3aMeHeHa PAaCKOCHOH, Yy KOTOpO# ycJOBHAA IJIO-
mamk PAcTAHYTOTO PAcKoca paBHa F=2 F,, (cMm. puc.40).



[IporRd nEafparM B CepexEHe NPOJETa OT PACYETHHX T'OPH3OH-
TRIBHHX HATPY30K MOXeT OHTH OnpelleliéH KaX OpOrE0 SKBUBAJNEHTHOH

cria3eBOf fepMH ¢ OeCKOHEYHO XECTKHEME NoAcaMr ¥ nedhopMEpyeMoi
pacrocHEOl peméTKoOit mo dopmMyxe

) N, N
F=l Ef? i.¢,

rme N, - yORIEA B SieMeHTAX DeNSTKE SKBEBANEHTHOA CRASEBOH

fepMH OT pacyE€THOE HATPY3KE;
Ny - yommia B TeX Xe HJMeMEHTAX OT ENEHWYHOA HATPYSKH,

IPAXOXSHHON B CeperrHe mposeTa (PepMH;
F - naomanxs ceuyeHEA SAEMEHTOB DEWETKE.

3aMeBa nEadparM 3 TpOPRIEPOBAHHOI'O HACTHIA 3KBHBAJNCHTHH-
ME N0 XECTROCTE CBASCRHMH JepMaMy MOXET RCIONR30BATHCH TaKXe
IAA pacYéTra NPOCTPAHCTBEHHHX CHCTEM NOKRDHTEA A 3AaHHA B MEJOM

Ha SBM ¢ moMOmBY CTAHKAPTHHX mpoIpamM, Thus PACK, MAPC m xnp.

o, KOHCTPYKTHMBHHE TPEGOBAHWA

5.1. IpofmiEpopaHBEHE HACTEX B cocTaBe NEAJpPAIM XECTROCTH
KPEenRTCA HA BCEX OnOpax B Kaxmod BOJHE.

5.2. llar rodYevHNX coenuHeHH! npodEIMPOBAHHHX JHCTOB HACTH~
Jia MeXIy co0o# B DpDOJNETE PEROMEHOYeTCA IPUHMMATH INOCTOAHHHM, HO
He Goxee 500 m.

5.3, KOHCTDPYRIEA ONWDARMA IPOT'OHOB, NOANePRABANMEX HACTRI
B cocTaBe nEapaAIMH, JOMXHS NPAKTEYECKE MCEIRNATE BO3MOXHOE 34—
KPy4MBAHAEe EX OMODHHX cedeHmE (BapHAHTH KOHCTDYKTHBHHX pemeHmit
RECTKOT'0 y3Ja ONEDAHEA MPOT'OHOB NPHBONATCH B IPAIOXEHHR 5).

5.4, B MOHTaxXHHX OJNORAX NOXKPHTRA ¢ QOHAPAMHE TOPE3OHTAJNBHHE
CBA3H HA YPOBHE BEPXHHX NOACOB CTPONEIBHHX PeTM PeKOMEeHnyeTCH
CTABHETHF TOJNBKO B NONPOHADHOM [POCTPAHCTBE.

B IauHux ONORAX I'OPH30HTAJHPHHE CBASHM IO {UHAPD ¥ HA CRAT-
HHX Y9aCTK2X MORHO He CTaBHTh, €CJAY NPOJENWPOBAHHHE HACTHANI H
er'0 COCIRHEHHA YHOBIETBODART TpeOOBAHHAM, IDENRABAAEMHM K IHU-

afparMaM XeCTKOCTH.

B GecpoHapHHX OJOKAX NOKPHTHA I'OPU3OHTAJNBHNE CBA3H HA ypoO-
BHE BEDXHEX NOACOB CTPONEIRHHX (epM DEeROMEeHIyeTCA He CTABHTH,

BIUIMEB ODOPMIMPOBAHHHA HACTHI B IEadparMy ZECTROCTH IO Bcel
IIOMALH OJIOKA.
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5.9. B AEagparMax He PeKOMEHEYeTCH BHIIOAHATE OTBEDPCTHA

¢ pasmepamm donee 1,0 M. Paccroawme or KpaéB nEadparMH mo oT-
BepCTHA NOJXHO OHTh He MeHee &/4, Ecam paamepd OTBEDCTRA B

nuadparMe OpeBHmADT 1 M, TO IPH ONpeReNCHHM €& CHBEIOBOK XECT-
xoct® C mo Jopumyne ( 2 ) pacwérHas mMHR Q CHEXAETCH TPONOD
IHOHANHPHO COOTHOWECHHD ILIOmMANel 3TOT0 OTBEPCTHA M pacCMaTpupBae-
MOT'0 yJaCTKA HACTHIA.
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Dpaaxoxeneel
[IPYMEPH PACYETA

1 prwvepl., Pacuér nmafparM RECTKOCTE M3 NMpodMIMpOBAH-
HOI'O HACTHIA B INOKPHTHE ONHODTAXHOTO 3NAHMA HA ceicMyde-

CKHe HATPY3KH

TpedyeTcd pPACCUHMTATH N¥adparMH XECTKOCTE B3 NPOPRIMpOBAH-
HOro HacrTmiaa mapku H60-845-1,0, BHnmoanammero QyHKIMD I'ODH30H-

TAXbHHX CRASEH B NNOCKOCTE BEDPXHHMX NOACOB CTPONIIBHHX dep mo-
KPHTHA ONHODTAXHOI'O TPEXUPOJETHOTO 3MAHEA C PACUETHOK celcMA-
YHOCTHD B 9 OaJIOB.

KOHCTPYKRTHBHHE CXEMH KapRaca B3NAHWS K HATDPY3KE NPHHATH 3
npavepa I PyrRoBOICTBA IO NPOSKTHEPOBAHED ONHOYTAXHHX X MHOI'03Ta-
XHHX DPOH3BONCTBEHHHX SHAHWH CO CTAJHHHM KAaPRACOM B CeiCMHAYE-
ckux paitopax (IHMnpomsnammit, Mocksa, Crpoimamar, 1977).

B orawame oT 9TOI0 PyROBONCTBA B IAHHOM IIpEMepe CBA3EBHe

depMH B NIOCKOCTH BEePXHEMX HOACOB CTPONMABHHX depM HCKINMIEeHH BO
BCEeX IpoJeTax.

A. PacuéTr momepevHHX muafparM

1. B nIOCKOCTE BEDXHHX HOSCOB CTPONWIBHHX depM B mpoaérax
A-F = B-T Ge3 QoHape# yINTHBAEM TDH NonepevsHe I¥adpaIMH - ¥
TOPIIOB X B CepenuHe MAMHN 3NAHEI, TAaK KAX OHA NPEBHHMAET 7< M
(puc.l). Pasmep Raxnoft mmadparMy B IuaHe NpPHHAMAEM DABHHMA
L =24 M, B =I2wm, B coorBercTBEX ¢ ycJaopgem (I)

L =%=2a=- I.5.

B
[iponosepHas ceilcMEYecKas CmiIa, IepenaBaeMas Ha BChH nEadpar-

My B IpenedaxX IJNWHH 3IAHWA, [PWHIMAETCH TAKOi Xe, XAK B pacuere
NofnepevHHX CBA3eBHX ferM mo PyroBOICTBY

251 = 99 T.C.

9Ta HATPYSKA PABHOMEDHO paclperesfdeTcAa Mexny nvadparMamd.

TopoeByp mmagparMy, Ha KOTOPYD KpOoME 3aaHHOM HATDY3KH HEeHCTBRY-
eT CMIa OT BeCa 4acTH TOpHEeBO) CTeHH ¥ mapaneTa MOXHO paccyv-

TATh TAKEM O0pa30M
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Puc. 1. Cxema mmadparm ¥ cBA3€idl N0 BEpXHHM NoAcaM QepM:
l-nonepeuswe muagparme, L-NponoJbHAA IMagparma
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Puc. 2. Pacuer nonepeurnocit maadparm :

a~pacyeTHas cxema IuagparMi B OIHOM IIpoJeTe,
O-yCcuJmMA B ONOPHHX COEIMHEHMAX HAcTHiIa I10
IPOLOJBHEM KpasfM IuafparMs,

[-nporon, Z-gepma, 3-HACTHJ
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28,= 2,2 Tc.

PacuéTHasa cXemMa TOPLEBOM NEAfparMH NMORa3sHA HA PHC.2A.

[IpencTaBEM HATDPY3KYy Ha 3TY IHAPPATMy KAk DABHOMEDHO pachpelelcH-
HYD C HHTEHCHEBHOCTHO, DPaBHOH

0, = (_gi + 2,2):24 = 0,91 v/m.

HoroHHOE CaBHIamee yCWINE B HPONOABHHX COeIVHeHMAX HACTHIA Ofl-
penesdaeMm no fopmyne (6)

t = w = 0,9]: T/M.
2 x I2

2. CoenmuHeHMA JHMCTOB HACTHEAA MEXNY COGOfl BHOONHADTCA B IAH-
HOM cJydae ¢ NOMOmBbo KOMOHMHUDOBAHHHX 3aKkaénork rtmna 3K4I8x8. Ilo-
nmycKaeMHf mar 3aKISNOK onpenesseMm 73 dopmyxa (5) m (7)

e = m‘ENgJ =O|9IOII2=O'I:[9M ,
t 0,91
[N,]= I20 krc - m3 Tadmmu 2 npmioxenma 3.
B npenmesax monmepeuyHHX nEafparm mar 3aKIENOR NMPAHUMAEM paB-
HEM 100 MM,
CiBHramuee yCHI¥E 0O IPOHOJNBHOMY Kpam ToplHeBod Auadparu
onpemeideM no jopumyne (8)

N 0,91 x 24%
ok omxa?
8 R 8 x I2

JT0 yCcHIHe BOCHDHHHMAETCH CaMOHapes3anmmdMu SoiraMm THOa M6x<0,
TPYKDENIAOMEMY HACTII K NE€BATH IPOTOHAM MO NDONOJBHHM Kpaam IA-
afparmi (cMm.pwe.ll20). TpeGyemoe KOMMIECTBO GOJNTOB HA KAXIOM

mporoHe onpenendeM mo dopuyae (5)

no_ N _ 5,45 =1.9 .
gm [N,] 9 x Ix0,32 '

' TakmM o0pasoM, N0 NPOIOJBLHHM KpasgMm nEafpary HACTHI IOJREH
IPENBTECA K KAXOOMY NIPOTOHY NBYMA CaMoHApesammmMy oonrame. lHa
KAXnHiA B3 5THX OOJNTOB HEeHACTBYET cpesapmee yCHIHNe, HallpaBASHHOE

NepueHNAKYAIPHO HATPYy3Ke H DABHOE

Nﬂ = 220 0,302 1c .
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llo nomepeunoMy Kpan nuadparMu Ha Kaxmuit @3 GONTOB, Kpemnd-—
mMX HACTWI K KpaiiHeMy HporoHY B Kaxno#t Bosme gepes 2I1 v (mas
rofpepopananx mpofuine H60-845-I,0) neitcreyer ycmime, napat-
XeJbEOEe HATDY3KEe H DABHOE

N.I =L=M=M=o,192m

R 2n 2 x 957
Ime i = _b_ = 57 - YHCJO camMOHapesammx OOJNTOB H& KpaitHeM
0,211 IpOT'OHE .

Tar xagR B yryiax nrafpaIMH YCTAHOBJIEHO nO IBa OoJTa, YCH-
J¥e Ha KaxUHi W3 HAX CHEXAeTCH BABOe, T.e. NM: 96 Kre.

IIpoBepsieM MPOYHOCTE HamooNee HANPAXEHHEX COeNWHeHMm Hac-
THIA B yrax nuagparMH no QopMyxne (4) Ges yuéTa BeTpoBOfi Ha-
IPYy3KH

(M;.(M)z = 0,98 < I,0
[ Ny ] 3<0 ’ o
rae [Ni] = 320 Krc no radamue 3 DpUIOREHMA 3.

b, PacuéT mpomodBHHX muadparm

I. Ilse npopoubHHe ruafparMH NPEeNyCMOTPEHH B LJIOCKOCTH BeD-
XHEX NOACOB CTPONMIBHHX $erm (Bros® XpaiHmX pANOB KOJOHH), Jlo-
OyCRaf, 9TO CTPONMARHHEe depMH OONAN2XT OECKOHEYHO# XECTKOCTHD
OpE IPONONRHOM CXATHE, IepelaimM ceffcMEYecKyD HATPY3Ky OT CO0-
CTBEHHOTO BeCca MOCTORHT KDAaHOB B IIOCKOCTH HNPONOJBHHX IHadpamM
MU PAHOR QP = ]2 M Kaxmad, KOTOpHe pacupemesianT 3Ty HArpys-
Ky MeXIOYy BCEMH NONEepeYHHME DaMaM¥ SIAaHBA.

Ha ®oNOHHY B pamax B m I' meficTByeT COCpeNOTOYEeHHAR HATPY3-

Ka 5:'°= 3,55 T, Ha KOJOHHY pAna B - 3:’°=. 7,I r (pme.3).
Ko
4~
vy gy JBJ %% Jaz ——— T84
Ty, iy Jya Jys
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RaMmeHsAeM BCe CTOIKE nonepeuyHoi paMH OnHO#, SKBHBANEHTHOH

no xécTrocTu (CM.pHC.36).,
Peari¥p HEeOONBUEHOE ONOPH HA YPOBHE DHICNI MORHO onpene-

JUTh N0 H3BECTHO# dopMyse

Ry ==K, L. S,
T'Te Ka = KO3(UIMEHT OlpelneXfieM B 3aBHCEMOCTH OT
H 2 J
ﬂ — “HL il R = —Z—_Eﬂ-.

o
B mamnom cxydae npH ﬁ=—-5-’-l-‘-4-=0,285n n=%=
o X

18,9
- 0,086;
K= 0,461%; R, = 0,46l x (2x3,55+7,I) = -6,55 o.

CocpexoTO9eHHAA CHNA, NPWIOXeHHAA B YPOBHe DpHIeJNA cpenHei
nonepedHOl paMH MMEeeT BHI

a =-‘Eﬂ =6.55 TC.

¥ecTHOCTE NONEpPEYHOR paMH Ha YPOBHE DHIeJA MOXHO 3alHCaATh

___’I___ 3EZJH — o
4 K = PRIy = 436,6 Tc/M =& 4,37 1/cwm,

rme M = -1 =10,63.
PacueéTHYD CIBHI'OBYD XECTKOCTH NPONOJRHHX muadpar™ ompene-

naeM no gopmyrae (2) p
(L 2.3
C=Ky'd 3.0, 5 — = Ix0,8xI,0x3,6x=% x £ =I,52 :
o atru ﬂa 0 g a-o Io X : T/CM
Ime Ko = 1 - BJA caMoHape3ammux OOJTOB;
d, = 0,8 -~ [IDH Ce#cMuIeCKOfl HATpY3Ke;
Bo= 1,0 ~ IIDH Hepaspe3HOM HACTHNIE U0 IOPOTOHaM,

3AKPENVICHHHM OT KPYJ9eHWs HA OIopax;
C,= 3,6 v/cM - naa navemu gactuna H60-845-1,0 pasme-
paM# QA =6 M H Eu =3 M (OM, IpHIO-
meHme 3 Tadn.I);
12 M -~ MAPHMHAE K IJHAH& COBHIAeMOI'0 y9acTRa NA-

afparMH MeXOYy COCEIHMMH DPaMaMH.

b=

X) CIpaBOYHEK NPOEKTEPOBNWKA Non pel.A.A,Ymanckoro, d4.l,
Crypoinsmar, 1972 1.
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CIBHTOBasg XECTROCTH EBYX nuafparM papBHA
20 =2x 1,52 =3,04 v/cm.

D1t oTHOmEH b _ 3,04 _ 0,7 Haxommd 1o radx.n.4.1
K 4,37
NPUIOXeHUA SHaYeHHA KO3(PAImeHTOB
P‘l = 0,527 ' PZ. = 0,162.

MakcmMaNkbHOE B3aMMHOE CMEMESHME COCENHMX NONepeYHHX paM
onpenenderca no fopmyae (I0)

_ 8 _ 6,55
Bpnax=F (prp,) = o (0,527-0,162)=0,55 cm.
MaxcEMaJsbHAA CHBRTAKMAA CHMA B ILUIOCKOCTH NMPONONBHOA mEadparm:
no gopmyae (1I) mdeer BER

Tax=Ca max = 1,52%0,55 = 0,84 1,

2, HauGoyiee HAIDYXEHHHM¥ B HPemeJaX CIHBATAEMOIO YYACTKA
nradparMi ABIANTCA YIJVIOBHE caMoHapesammme OCOJTH, KpendAmme HA-
CTHN K mporoHaM (cM.puc.20). Ha wxaxmuit ¥3 9THX GONTOB ReilCTBY-
DT YCWIRA:

= T =.8_4_Q....=1681cm
A, - - & .

N = —— =840 _ 14 7 kre.
J I?.# 57

[IpoBepAeM IPOYHOCTE YIVIOBOTO CaMoOHaDesamumero 6oxra no
opmy.re

(_J_”;_i'_’if:_): (‘{?682 + 14 '72)2= 0.278 < 1,0,
[N, ] 320 ’ '

[lorOHHOE COBETaKmee YCWIMe B cOenMHeRuAX npoduneld HacTHIA
MexOy co0o#l paBHO

t = 1 -840 _ g pre/m.

llar 3aKJAENOK B COENMHEHHAX HACTWIA He NOJXeH NPeBHIATE
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m |N 0,9x120
t 70 7 max

[IpyHMMaeM mAT 3aKJIENOK € =500 MM B cooTBeTCTBNE C N. 5.2,

Tarma o0pasoMm, IPOJWIMPOBAHHHEA HACTHA 6e3 NONOJHATEJILHOTO
KpelJieHn K IPOI'OHAM MOXET BHIOJHATE B INAHHOM CJaydae PYHKIED
mponoxpHOft mEafparMH, BOCHPEHEMANmEll 9acTh celicMEYecKo# Harpys—
KX OT COGCTBEHHOT'O BeCa MOCTOBHX KDPAHOB, IIDM OTCYTCTBHE I'ODH-
30HTAJBHHX CBA3EeBHX deM.

Il puMe p <. Pacuér pam Tena "Ilmaysa" ¢ yuérom nmadpar—
MH XECTKOCTH M3 IPOPHIMPOBAHHOI'O HACTHIA B NOKPHTER OXHO-
DTAKHOTO 3IAHUA

PaccMaTpuBaeTca ONHONPOAETHOE OecoHapHOE 3NaHME IJIHHOK
o4 M ¢ nonepevyHHMy pamamy Tuna "IlrayaH", pACHONOXEHHHMHE C ma-
I'OM 6 M ¥ MOCTOBHM KPaHOM I'DY30HONBEMHOCTHD O,0 T,

[JOKpHTHe 3IDAHBA BHIOJMHAETCA H3 NPOPMIMPOBAHHOTO HACTWIA
mapkn H60-845-1,0 nmo mporomam dgepes 3 M.

PacYyeTHHe HATDY3KM HA KaXOyp paMy ¥ 300Dpa pacdeTHHX MOMeH-
TOB IPHEBOIATCA HA pHc.4. IIpE 5TOM CHETOBAA HATDY3KA IpAHMMAET-
cqa masa l-ro palioHa, a BeTpoBas - maa 1Y-ro.

PasMepH paM NPHHATH OO THIIOBOMY NPOEKTY "CTanbHHEe KOHCT-
pyRuAZ Trma "IlraysH" OOHOD TAXHHX IPOM3BOLCTBEHHHX SHAHEN C ITPH-
MEHEHHAEM JIETKMX OTpaxNaKmuX KOHCTDPYROMA", paspadoTaHHOMY
[HAMIICK., Marepman - crawe wiaacca C46/33.

TpedyeTcA OHpeneJHUTH PACUETHHe HaNPAREHWA B paMaxX IpH cJae-
IYOOAX DONYUEHUAX :

a) OPOJWIMDOBAHHHA HACTHA ¥ IPOTOHH 0o6pasypT nzadparMmy
XECTKOCTH B YpoBHe pureJeit paM mo Bcell ILioman¥ IMOKPHTHA;

6) KpailHue paMH He cMmemaoTca B cBoell mrockocTm (Gaarona-
DA BepPTHRAJILHEM CBA3AM WIK CTEHOBOMY 3alQJHEHUD),

1. OopenmenexHde nepememeHu# paMm OT NonepedHofi IOPH3OHTANH-

ROl HATPY3KH
[Ipr paBHOMEPHO pacHpeleJEHHOX BeTPOBOR HAT'DY3Ke HA KAXIYD
paMy neficTByeT SKBMBAJEHTHAA CHIa (1 , DPWIOREHHAd Ha yDPOB-
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He pmrend (pec. 5)

= (qfi+ ELZ) - -%1 (0,214 + 0,285) x 4,1 = 2,05 re.

llepemenicEEe DHICJIA PaMH IO HANPABJACHWR CIIH A ces y4aéera
XECTKOCTHE NPOHONLHON HEafparMH PaBHO

REJ I2x2,Ix10° x49892
TIe -T—-E— —Ez-l-—-——-4 544 wrr/cM .
H (2H+L 820°(820x2+1800) /
CHBHETOBAA XECTKOCTP NPONONBHOEX nmadparMH S TpodmaupoOBaH-
HOT'O0 HACTHJ2 IO IIPOTOHaM ompernesdercA no dopmyae (2)

b

cﬂgu.iucnfé_._&_ =IxIx3,6x?x§--54T/cm .

[lepemenieHnd paM B CBOeit NNIOCKOCTE HA YPOBHE puTesedl OT Be-
TPOBO# HAI'DY3KH C YUETOM XECTKOCTE NPOnoNbHOX HEAPDARIMH MOXHO
ompeneNuTs 10 JopMyne (I2)

&

5 L
Fo o= {a{.x.{f-azac

)
C K ),

é
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i I-# paMH OT TOpPHa 3U3RNA

G
ﬁ‘;”(ﬁwx
rIe
LE{ =
ma"-‘-
d; =
CQL=

2050 _
* qaxa) = (3,6IIx0,73I+0,15xI,368)=0,9I4cMm
K K \2
aball B — | = =
(4 2::) /(“26) { 0,731 ;
{
*“‘Er = 1,368 ’
g o
e 2 _ 080 1,368
‘ = X el == 3
KXy 44  I,368+1 L
el {
'k“' "':x'ga*f = O,I57 ’

Ig <-# pamMH OT Topla 3HaHuA

&

£- 5 (0o 0,5)-

K

<000

«(3,61Ix0,731°40, 1571, 368%) =1 , 544cm

244

oJST 3= DPAaMH OT TOpIA 3IaHNA

+ aa:ﬁ?) =

1,958

1N 4-% paMu OT TOpHE 3LAaHUA

. Q& 3
.2
5 (@ x,

%

3

::.-fK--

4
(&%,

+£z2:x:§) = 2,19 cm,

JYUTHBAA CUMMETPMYHOCTSE, HATPDY3KHE HepeMemeHNA OCTANBHHX
paM paBHH COOTBETCTRBEHHO:

1

2,19 cm
1,998 oM ;
1,544 cm ;

0,914 cm .

JIuHAA TOPU3OHTANBLHHX NepeMemieHMi! IPOROABHOM nHagpaIMH IIO-

Kas3aHa Ha PHC.

26
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II. OnpeneneHve MuKCUMAJBHHX DACYESTHHX HATDARKCHUN B pamax

Jnopa PAcuYEeTHHX MOMEHTOB B ILIOCKOE paMe OHODEeIEeJAeTCHA B
COOTBETCTBME C THIIOBHM IIPOEKTOM.,

[lpy coBMeCTHOX padoTe paM ¥ HPOHONBbHOU muadpalMH Ha BeT-
POBYH HAIDY3KYy I'ODH3OHTAJBHOE NEpEMEleHHe XaXNC# paMH yMeHbIIa-
eTCHA II0 CPABHEHMI C ILIOCKOM cXeMoil OJaronapd OTIOPHOMY YCHIMD,
IPWIOKEHHOMY Ha YPOBHE DHUICJNA B PABHOMY

Ro= (1~ 5,
) lj""
an

JNBpa MOMEHTOB B paMe OT 3TOoI0 yCWmA NaHA Ha puc.d.

Pe3yZipTaTH pacueTa HanpAXeHM# B HamMOOJiee ODACHOM CEYeHUH
CTO/KY B MECcTe IepecedeHUA €€ OCH ¢ OCHN DMrelig NaHH B Tadiauue,

Taoxuua

e e | T Tl

I - 13,9
4 1,02
0,3
I
OTIOPHOE 1420
4 ycunue
I
cyMMapHad 287H
4 2616
Hampamenwa B ynpyroit crammm ompemesymch HO JopMmy.e:
M vy
NV :
O=F *+ W iy
Oy = 14,490 | 3L,6xI07 _ 190 , 2225 = 2415 xre/eM®
76,2 1420
5
G, = 14600 | 34,4xI0° _ 194 , 2422 = 2616 kre/on” :

W 1420

e



I1I, IlpoBepra NpOYHOCTHE COEIVHEHH! HACTHIA B COCTABe A~

afparMH
Berpopasgs HATDY3Ka HA TODel 3HAHWA HA YPOBHE NOKDHTHA PABHA

9. = 0,8x55x4,T = I80 Kr/M .

llmpEHa TopueBO# nmadpaIMH, BOCIDHHEMANMER 3Ty HAI'DY3RY
mMeeT BHN

L 18
On T 57 1.5

[ipogosbHOE CHBErammee yCWINe B COSNMHEHVAX JHCTOB HACTHIL
Mexny codoft ompenelseM mo gopuyre (6)

t = Jek _ I80xI8 _ ong prjy,
4 2x6

JoImyCcKaeMHi mMar KOMOMHMDOBAHHHX BaKJENOK MOXHO SalKCaTh

e =I1‘IL-NJ =-Q‘-9—XI—2-Q=U,4M.
t 270

JonoJHUTEARHOS HOPMAJNBHOE YCHIMe B purese kpalimei pamu
no dopmyxe (8) paBHO

N

2 2
i =HL"_L‘__-_-Q{.IB_EE=I,22
8B 8x6

TpeGyeMoe ROMMYECTBO CaMOHApeSaKEX BHHTOR B6XZO, BOCHDE-
HIMAIIIX 9TO YCHAEEe B MECTaX KPEILIeHHA HACTMIA K ITPOTOHAM HAK
xpafinett pamoit, nmorygaem m3 fopmym (5)

_ _ 1,92  _
n “H\W = m—:s— 2,44 |

rIe Ni =500 KI¢ - AnAd  BHHTa B6Gx<5 np¥ OMHO3HAYHON HAIDYy3-
ke (radal3.3).
TaxuM o0pasoM, HaAX KpaliHe#l paMO# HACTRI HOCTATOYHO KDEINTh

K KAXIOMy U3 CEeME NpOTOHOB OIHWM BRHTOM, Ha Kaxpuit ¥3 9THX BUH-
TOB JeflcTByeT cpe3ammee yCHIHe

fy= 1220 - 175 ure
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[lo piy¥He OPOT'OHA HACTWI KPENUTCH B npeneaax nEadpaiMu B

Kaxno#f BosHe BWHTaMHM, OOmee YHCJO KOTODHX PpaBHO
5 _ _ 6000 oy 28 .

N = ————— =

L] 211
OTH BHHTH BOCHPEHEMANT Ha KpaftHem nporoHe Topuero#t nuaf-
pamg ycrame
Hf..._i/E._'i_:EZ_O.’F_IE__eva _
2 n 2x28

{IpenespHOe yCHIME HA BHAT BACTHNIA B npeneJax TOPHEBOX IH-
afpar™MH OT BETPOBOT'0 OTCOCA DABHO

po LB B L _65S506XI8 _ 1g ppy
Tn 7%28

TaxpM 00pA30M, IIDE BETPOBOY HATDYSKe HA TODel 3LAHEA CaMo-
Hape3apm#e BHHTH B yriaX RBadparMy ITONXHH BOCHDHRATEH CJeNyKue

YCIIHA :
N, = 87 kre; N3=I'?5 KIc; F = I8 rre.
IlpoBepAeM LPOYHOCTH STHX BEHTOB mo Hopmyae (4)
2

2 ‘ 2 _ O
(Bh ) () (") () o

Ip# momepeuno#l BeTPOBOZ HAI'DY3KE MAKCHMANBRHASA CIBHETAKNAN

.:iga meH#CTByeT Ha yYaCTKE mHafparMi MexIy Kpaitme#i ®w mepsoft or

OPIE PAMAME, B3AUMHOS CMEMeHHe KOTODHX IO HANPARNEHED HArpys—

KN SBISeTCS HaMGOJHIAM max= 0,914 cm, 3ra cuma onpenend-

srcd no fopmyxme (II)
T=C-4,,, =544x0,914 = 4,951 ,

B IepenaeTcd Ha DA CaMOHAPe3anmEX BYHTOR Kpendmmx HACTRI HA

NONEPEYHHX KpasxX OpodoabHOX muadparMu XECTKOCTHE. ECIE HACTHI
KPeNUTCA K ITpOTOHaMm OIHMM BHHTOM, TO B Kaxpnoff BoJHe cpelapnmee

YCWINE Ha HeI'O B HallPDABJIEHWH HAT'DY3RH DPaBHO
L =220 - 05ke » [N,] = 500xrc,

N ST il TP —
* ny 7
e R = 7 - THCJIO IPOTOHOB Ha PACCMATDEBAEMOM yUACTKE -
x L ]
adpaTMH ;

[Ni] =500 K¢ - A BEHTOR B6XZ5 mpM OXHOCTOPOHHeH HATpy3-
xe (Tada.3 npuioxeHws 3),
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B cpA3A ¢ 3THM YHCJO BHHTOB, KpenAumX HACTUI K IPOTOHAM
HAN TOPLIEBHMY DAMAME, YBEJHMEBAeM BIBoe (CM,DHC.S5 OCHOBHOTO
TEKCTA ).

Jounmsd Ha BEHTH, PACHOJOKEHHHE B yruaxX nuadparmu, SynyT

paBHH !
N .-:-.2-9.—59..:352 KIC ;
14
NB"" T B _49501{6 --593:[‘0,

P =18 xre ;
ng = R = 28 - 4YHUCIO BUHTOB Ha KaXIOM NWPOTOHE NDHE KPEINeHWR
HACTAIa B KaXno# BOIHe.
[IpoBepsieM OPOYHOCTE YTWIOBHX BYHTOB no gopmyrne (4)

L2
2 Q
( \(.@_523_1__5.?.).,. (_lﬁ) = 0,716 < I,0.
500

650

Taxm oCpasoM, y4er nuadparM E3 DpOIWIMpPOBAHHOTO HACTHIA
NOXPHTHA [O3BOJAI Oe3 NPMMEHEHHMA I'OPH3OHTAJNBHHX CBa3eil NOBHCHTE
TpOCTPAHCTBEHEYN XECTROCTH 3HAHVA (T'OPHSOHTAJNBHHE NepeMeleHus
purele B IUIOCKOCTH paM CHE3WMCH dojee, 4eM B 1,7 pasa) ¥ CHE-
SHTh pACYETHHEe HaANDAXeHMA B CTofikax pam nya 9-I6%.



IprroxeHEEZ

METOIMKA SKCHEPYMEHTAJNBHOI'0 WCCJIENOBAHWA CHOBUTOBOA
XECTKOCTH IMCKOB U3 IIPOPMIMPOBARHHX METALIMYECKMX

JIMCTOB ¥ ¥X COENVHEHWH

Hacroamaa MeTOonmra paspadorTana B pe3YELTATE HAYIHO~-TEXHH-
JeCKOT'0 COTDyIHMIeCTBa BHCTHTYTOB BYIIC MEHmCTEepCTBa CTPOHTENB-
ctBa YCCP m [HWnpoerrcramkroHcTpyrnum I'ocerpog CCCP B cooTser-
CTBYH ¢ padouelt mporpammof mo Teme 2.1.4 "PaspadoTka HOBHX Me-
TALIAYECKHX, NAACTMACCOBHX MHOT'OCJOHHHX KOHCTDYRUIMA, pasBHTHE
METONOB BX pacyéTa ¥ pachEpeHHe o(IacTE KX HpEMEHeHPEA",

I. [ess HCCAeHOPRHEA

I.I., HecxemoBanme IPOBOOMTCH ¢ NIEABD YKCHSPEMEHTAJNBHOM
ONleHKH® XECTKOCTH H Hecymeid CHOCOCHOCTE IHCKOB HS IPOPRIKDOBSH-
HOI'O CTAJBHOTO WIH AJKMEHHMEBOT'O HACTRNIA IPH CIBATAKHEX HAIDYy3-
KaX B ero NJOCKOCTH.

1.2. OKCTepMMEHTANBHOE HMCCJEeNOBAHMEe BRIIMAET IBa BERa HC—
NHTaAHld

~ HCIOHTAHMA Ha CHBET (pATMEHTOB HPOPMIEPDOBARHHHX HACTHJIOB;

~ RCONTAHUA HA Cpel COoeNvHeHmE NPOJMINDOBAHHNX JWNCTOR, 00—
pPas3ymiIxX HacTWiI, MexXIy COOof H ¢ DJIeMEHTAME KapKaca 3HAHAA.

2. Vcnouranua npoduidpoBAHHOTO HACTHIS HA CHEBHT

2.1, Hcnwranud NpOBONATCA HA OPAMOYI'ONBHOX CHIOBOA pame C
pasMepamMs B OCHX 3X6 M, BHNIOJHEHHOH H3 XECTKEX CTAJbHHX SJeMEH-
TOB. OnHa ITAHHAdA CTOPOHA TOPH3OHTANPHO PACHOJNOXGHHO# paMH 34—
KpeIaeTcA HENONBHXHO, OCTAaJFHHE CTOPOHH CBOOONHH,. ILIMHHHE CTO-
POHH COEREHARTCA B CepelyHe WM TpeTAX NIYHH COOTBeTCTBEHHO ON-
HAM WIH NByMd HonepedHHMM siaeMeHTamy (puc.I). lomepedErH ® KO-
POTKEE CTODPOHH DaMH KpelsdaTcd K eé JMHHHM CTOPOHAM C IIOMONBD
MUIMHIPAYECKUX mMapHApoB (Ha mTmdrax).

2.2, HenurhwpaemHit o0pasell B BHie YyJACTK4A HACTHAZ C pasMe-
PaME He OOJiee 3X6 M IOJXEH KDEIHTHCA K 3JEMeHTaM CHJIOBO# DaMH
TaKEM Xe CHnocoOOM, KaK IPeHYCMOTPEHO B DealbHOH orpaxmamuei
KOHCTDYKUEKM. Bce CoOenWHEHHA HACTHIA C CHJIOBOA paMoil NONXHH OHTH
PACIONOREHH B ONHOA IVIOCKOCTH.
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Puc.l. Cxema cHI0OBOE YCTaHOBKRU
1 ~ DomBHXHAA CTODOHA
2 — IONepedYrHa
3 -~ HENOLBERHAA CTOpOHA

Ind m3TOTOBJMEHHA OOPASUOB MOXHO HCHOJL30BATHE NPOPHIEDO-
BAHHHE MeTAJIEICCKYEe JIACTH C pasamdHo¥ dopMod IofpoB ¥ pasHHe
CHOCOOH Kpenexa.

JUCTH pacnodarapnTcs Ha pame TofpaMu BEOJL WiIE NONEPER ed

IIAHAHX CTOPOH.

2.3. HenHrareldrHadA CHBHEIaNAA HATPY3KA NPAKJA3THBAECTCH IO-
PU3OHTANBHO, BIOADL IJHHHOA CBOCOHHOR CTOPOHH CHIOBO# pamu. o
3aKpeIlIeHRa HaCTWiIa Ha paMe NPOUSBONHTCA €€ TapHpoBKa, T.8,
OLlEHUBAETCA COOCTBEHHOE CONPOTHRIEGHWE paMH CIBUTY.

2.4, KaxnHii THIT HACTHIS CJenyeT HCOHTATH Ha TPEX OIVHA~

KOBHX 0O0pasuax, KBanpaTHOX WM NpAMOYToapHOR $dOopMH B ILIaHe,
JIIAHEHEe CTOPOHH NPAMOYTOJNLHHX 00paSLOB NOJKHH pACHONATATHCH
napaJeJbHO HANPABJICHHR CIOBUIAammeX HATpy3KH.

[lepBHit o0pasel] ACIHTHBaeTCA NOCTOAHHO BO3pacrakmeil Ha-
I'PY3KOE OO mnorTep® Hecyme# crnocoGHOCTH,

Bropo#t o6pasel Barpyxaercs cTynexnsaMy, pasmaMm 1/10 npee
reJa IPOYHOCTE IEepBOI0 o0pasua, HO He Gojgee 2,0 xkH., Ha xaxmoit
CTYISHH HATDPY3KY BHOSPXEBADT B TeYeHHe O MHH., 3aTeM IDOH3BO~
IBTCA NONHAS PasTpy3Ka, ¥ HATPY3KA YBeJUMIMBAETCH BHOBH IO CJE-
Lymge® CTyueHH,
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TpeTtud o0pazell HCIHTHBAETCH 3HAKONePEMEHHOH HATPY3KOi,
paBHO#K 0,4 cpemHeTrO 3HAYEHHA Tpeleaa NPOYHOCTHE, DONYIEHHOIO
10 pe’yabTarTaM HAchoHTahui I-ro ¥ 2-r0 06pasnoB.

2.5, B mponecce HCOHTAHAY ONPENENANTCA: NEepeMemeHsa CBO-
Compoit IIMHRO# CTOPOHH CHIOBOH paMH IO HANPABICHH® CHBHIammei
CHIH, BO3SMORHHE CJay4YaiiHHe IepeMelieHNs 3aKpenyeHHOR IVIMHHON
CTOPOHH PaMH ¥ HAIpy3Ka, COOTBETCTBYyDmMAs NOTepe Hecyume#d cro-
COCGHOCTH 00pasla HacTuia,

3., Henuranua coenuHerRid Npof@MMpPOBAHHOTO HACTILIA

Se.l. ENA cOefUHeHT NPOPWIMPOBAHHHX JHCTOB HACTHENIA NDH-
MEHADTCA PA3HHE IO KOHCTDYKIHMHA U MATEDHANaM BUHTH, OOJTH ¥ 3a-
RIENKA,
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Puc.2. OGpasen A wCOHTaHWt coenvuenmit HacTmIa
{,~ TOMUYHA TPOPUIMPOBAHHOTO JHCTA
t,— TOJMHA NOJIOK KOHCTPYKIMHA, HECYHMX HaCTWI
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3.2. Ilna onpenmejleHEA NTDOYHOCTHHX ¥ XECTKOCTHHX XApaKTe-
PACTHE COEIN¥HEHWH# HACTWIOB, paldoTammuX Ha CIBATAINAE HATDY3-
RK¥, cJenyeT IPOROONTL CaMOCTOATEeJbHHe MCIHTAHEA HA Cpe3 Ipo-
CTHX o6pasnoB (puc.2). TOJmEHA ¥ Ka4eCTBO JMCTOR, W3 KOTODHX
A3TOTORISHH OCPABIH, HONEKHH COOTBETCTROBATE HACTHIIY M NORIep-
XNBAIAM eI'0 DJEeMeHTaM KapKaca,

3.3. Kaxmult BED COSNWHEHMA HCOHTHBALT He MeHee, YeM Ha
10 oOpasmax. IllepBRii o0pasen HCHHTHBAKNT DOCTOAHHO Bo3pacTammeil
HATPY3KO# OO pal3pymeHEs. OcrajbHHe 00paslH BArpyXADT CTYyNeHS-
v, pasHuME I/I0 nmosydeHHo#f paspymakmei HAIDy3KE, HO He GoJjee
0,5 xH., Ha xaxno# cTYNeH® HarpysKy BHISDREBaDT O MHH,, 3aTeM
IPOR3BONKUTCA NONHAA PAsSIpys3Ka, ¥ HAUDYSKA YBeXMYXBaEeTCA BHOBL
IO crenymmeid CTYyHNeHH.

3.4, McoHTaumA coelvHEHKX HA 3HAKONEDEMEHHYD HATPY3KY He--
OCXORMMH TOJMHKO IOPH aHANOTWIHOM XapakTepe CHBYIalMiuX HAIDY3OK,
OeRCTBYRIEX Ha NpodMIMpOBaHHHE HacTUI.

3.5. B nponecce mernHTaHWR o0pasmOB COeHEHEHMA oIpemesdnT-
CA BSAMMHOE CMemMeHHe COeIVHEHHHX 3JIEMEHTOB B 3aBHCHEMOCTH OT
ACOHTATEJbHON HATPYSKH K €€ BeMRIUHA COOTBETCTBYKHAS NPEneNy
Hecyme#d cnoCOCHOCTH COSIMHEHUS,

4, 06padoTKa M NPUMEHEHMe PEe3YILTATOB HCIHTAHRUA

4,1, OTUET 0 pe3yArTaTaX UCOHTAHAR IpofMIEPOBAHHOI'0 HAC-
THIS HA COBMUI JOJNREeH BKOMNATEH: pasMepd IOPpOoB HMCNHTAHHOIO HA-
CTHEAA; MADKy MeTaJsna JHCTOB; CXeMy pacOONIOXCHHA JHUCTCOR HAa pa-
Me; THI ¥ Har cOelwHeHHN JIACTOB MEXDY COo0o# K ¢ 2JeMedTaMH pa-
MH, TpaduR 3aBHCHMOCTH IEDEKOCA HACTRNA OT CIBHI'abmel HATDYy3-
KH; IAaHHHE O IOPEHeJbHOM Hecyume# COOCOOHOCTHM HACTHIA M XapaKTe-
pe ero paszpyueHnd.,

4,2, OT4ET O pe3yNbTarTaX MCHOHTAHWA COEIVHEHHAA Ha Cpes
NOJXEeH Comep®aTh I'padrK 33BACMMOCTH CHIBUIa COeOHHAEMHX SJeMeH-—
TO0B OT BEJHMYMHH cpe3ammedl CWIH, CpelHee 3Ha4YeHHe NperReta IIDOY-
HOCTH ¥ JaHHHEe O XapaxKTepe paspylieHHd COeINHEeHMHA.

4,3, Pe3yabTaTH HUCHHTAHHA MOIYT OHTE HKCIOJL30B3HH IIPH
IIDOSKTUDOBAHIN KapKaca ¥ CHCTEM CBfA3eil B INAHWAX ¢ OTPaxIAD-
MEMA KOHCTPYKIHAME, BRIDYAMEMM MaHEJM WY HACTHI U3 IpodHM-
POBaHHHX MeTallIMdecKHX JHCTOE.
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ifipEriadoxeHHme 3

Tadauwnmal

SHaueHne "3TaANOHHOR" mecTroCTH (4
IAg #CIHTAHHHX IvadparM u3 NpodEINpOBAHHHX JHCTOB

L Cq TeXHMIeCKNe YCIO-
rm |npodrrepasMe- MM) krc/MM | BEA Ha HACTRX
poE @0 | b, |
I, | H79-680-1,0 TY 34-13-5514-79 |
2. | H80-~674-1,0 TY 67~54-74
3, | H60-845-1,0 _— o
4, | H60-762-1,0 TY 34-13=5914-79
C40-712-0,8 —_n

DpeMmeuadnada: I, Hacran ¥ 1,4,5 msroroniagerca 3a-
sonom "Oxerrpommr”(r,Kyilcumes), HacTwm % 2 u ¥ 3 ~ YenanduH-
CKEM 32BOIOM IPOJEAMPOBAHHOTO CTAJBHOIO HACTHAS., MeTH3H 1A
KpEeIIeHES HACTWIOB E3I'OTOBIADNT Te Xe 3aBONH.

2., HacTan B I-3 KpenwIHchk Ha ONopax camoHApe3aKmiM¥ BHHTAMH,
HACTHIH % 4-5 - nodessaMu (mo omHOMY B KaXmnoff Boxme),

Tadarnrpnonadid

Ilomycraemoe cpesabmee ycwme [N,
Ha ONHY KOMOMHZDPOBAHHYD 3aKJIENRY B COSNVHEHEAX HACTHIA

Odo3HaveHNe
3AKIETKE

3Havenme[ N,| B| Texumueckme
KIC I 3aKNé-] yCJOBHA HA

NNOK U3 CljiaBa A3I'0TOBJIEHME
DKM

AMIr {AMr2 1 AMD3

120 140

1501 — = T80

3aBON~H3T0~
TOBUATENS

"IneKkTpomur”
(Ky#i6umes)

TY 34-3814-70

140 USINICH
ik L, T L -7 [ ]
I70 1V 67-74-75 (YenrsduHck)
90| _rr_ma | YOI % IO
10 OCT 94-017-73

(Mocxksa)

Opumewaniaa IOpavenus [N, | Iase 1A coenmmHeHw:
npodmieit HacTWwioB u3 Tadn.l (B umcauTeNe - NIpE SHAKONepeMeHHoM
Harpyske, B 3HameHaTese -~ IIP¥ ONHO3HAYHOR),

2. Il0 TexumonorumM M3TOTORICHAA OTBEPCTHE B KOpHyce 3akiaenkm § 3
CBEPIHTCAH.
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Tadnruoa3

Llonyckaemoe cpesamgiee ycemme [ N]
Ha OINVH METH3 KpeILIeHHA HACTAIA Ha omopax

%] OGosnauenme HampA-!Tosmuu-} 3Hauenwe [N,! B krc|Texumieckne
Il ¥ Ha3BaHKe |XeHHoe!Ha Ha-|IJid MeT 130B M3 YCAOBYA HA

MeTH3a, COCTO~! CTHIIA , J CTAI MADKH H3TOTORJIEHTE

T.lU 6x20(camo-| Cpes
Hape?amnﬁ cmg'rﬁe —_— == = |TY 34-5815—'70

2.|B 6x25(camo-| Cpes | I,0|350 TY 67-72-75

3.|B 5x30(camo-| Cmarme
H.ape?amm
BHHT

4: 4 SXSO L
I 4, Sx30py e

TOCT 10621-63

450 |TY 4-794-77

N
aYeYe:

Dpumewasnnasda: I, Suavtenma| N, | Iasu muA KpemeHmi
HACTWIOB #3 Talx.l X OMOpHHM HosKam TommrHOZ He MeHee 5,0 MM
3 cTaam kaacca C38/23 (B umcamrene - Ipy 3HARONEPEMEHHOR Ha-
I'py3Ke, B 3HAMeHaTeJe — ODH ONHO3HAYHOR).

2. B KOMILIEKT BHHTOB ¥ 3 IOJXHH BXOIHTH YHJOTHHTEJLHHE MAfiCH.

Tadnxnmnad

lorryckaemoe sHuéprusawmee ycmme| P, |
Ha ONMH MEeTH3 KDEHJeHWd HaCTWIa Ha ornopax

e | OcosHauerMe ¥ Ha3Ba- { Tommuua | 3HaueHdme | TeXHWYeckHe
m | HEe MeTHSa nacTwa | [P} (xre)} yexosma

| | MM
1.

M 6x20 (gamonapesam— I,0 600 |TY 34-58I5-70
i GONT |
2. |B 6x25 (?amoﬂapesam— 1,0 650 |TY 67-72=75
Ovii BHEHT
3. LTI 4, §3ouxp g 430 |TY 4-794-77
O

O,
fnmdem, O, 060
| I, 625
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Ippaoxgennme 4
Tadaunnma 1

CooT- pH uncse paM B GJCKe

KosdduimenTH ﬁJ 7 p
HOllle—

HUE

IxeCT—

0,5 |0,I91|0,459|0,1750,448|0,171|0,447|0,17 |0,447)|0,17
0,28|0,214(0,344/0,172 |0,338{0,169{ 0,335 | 0, 167 0,333|0, 166
0,399(0,225(0,31 |0,175(0,287|0,162|0,28 |0,158|0,278|0, 156
0,383(0,233|0,287|0, 175 |0,257|0, 157| 0,248|0,15 |0,243|0, 147
0,375 (0,24 [0,271|0,174(0,238/0,15 |0,226|0,145(0,22 (0,14
0,37 |0,246|0,26 |0,173(0,225(0,15 |0,211|0,14 |0,2 0,13
0,37 |0,254|0,25 |0,I7 |0,217]0,15 |0,2 |0,138/0,1I9 |0,I3
0,37 |0,26 |0,245|0,17 |0.21 |0, 148|0, 195 |0, 138| 0, 185 |0, T2
0,36 |0,26 |0,24 |0,I7 [0,2 |0,14 |0,18 |0,13 |0,1I7 |0,I2
0,35 |0,255|0,23 |0,1680,1I9 }0,138(0,17 |0,12 |0,165(0,1I2 |

O 0 30 O &= W N H

r_
.,
-

-

Tadcnuoga 2

KosfFurmmenT P an quciie pam

S I I O O I

I 0,333 {0,714 | 0,889 | 0,958 | 0,984 | 0,994
2 0,200 | 0,530 | 0,754 0,875 0,937 | 0,969
3 0,143 | 0,420 | 0,651 | 0,799 | 0,885 | 0,935
4 0,112 |o0,348 | 0,570 | 0,73 | 0,833 | 0,898
5 0,081 |0,2% | 0,506 | 0,670 | 0,785 | 0,861
6 0,076 | 0,257 | 0,455 | 0,619 | 0,740 | 0,825
7 0,067 {0,225 | 0,409 | 0,57I | 0,697 | 0,788
8 0,057 0,199 | 0,369 | 0,528 | 0,655 | 0,752
9 0,052 |0,I84 | 0,347 | 0,499 | 0,630 | 0,729
10 0,048 |o0,172 | 0,326 | 0,477 | 0,606 | 0,706
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lpmaoxenue 5

BapgaHTH pemeHys OMNOPHHX Y3I0B
NPOTOHOB B COCTABe IUCKA MOKDHTUHA
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lpuMeyanun; 1. DOJATH NPAHUMATE JUaMEeTDPOM He neHeeaQ=20 MM
2. BHCOTA CBapHHX WBOB HE MeHEe /ngr- 4 4.
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[lpunoxerue 6

PopMy s IJiA ONMpezelieHUsd TPOM3BONABHHX TOCTOHHHHX
a,, aa) 54'-‘-82
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LB d
UK X,

2

1
Wife 'Xa: — e
KN Y. Koye !
fae) (1455 )
m - [NOPAZKOBH{ HOMED paMu B cepeiuHe OJNOKa

.- sxBuBazeHTHas TODW30HTANBHAA CHUNA, NPUIOXEHHAH HA
YPOBHE PUTENR DAMH C HOPAZROBHM Eouepouﬂd"

§ u K - mapaMeTpHd XEeCTKOCTH B NJAOCKOCTAX AWadparuMu NOKPHTHUSA
K nonepedyHoft pamd COOTBETCTBEHHO ( CM. NH.4.5 )
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