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1. OBIIIHE ITIOJIOKEHHAA

1.1. Hacrosiee cripaBouyHoe rocodone naerT peKoMEHOALMHU 10
pacueTy M MPOEKTHPOBAHHIO acOECTOIEMEHTHBIX KOHCTPYKLIHIA

CJIeAYIOIIMX THUIIOB:

IIOCKMX M BOJXHHUCTHIX (nIpodHIUPOBAHHBIX) JHCTOB, CBOAYA-
ThIX O00OJIOUEK BOJHHCTOrO Npodmiaa, H3roTOBASAEMBIX U3 JIHCTO-
Boro acbecronemerHra Ha JHCTOMPOPMOBOUYHBIX MAUIMHAX;

IIJIHUT ¥ INaHeJeH KOMILIEKCHBIX KapKacHBIX M OecKapKacHBIX
(rpexcao#HBIX) ¢ OOAHIIOBKAMH H3 ILJIOCKHX acleCcTOIleMeHTHLIX
JIACTOB;

MHOroOnyCTOTHBIX IJIHT H II&HEJEH, & TaAKKe IIONOHAMNKHBIX H3-
nenun (1IBesepoB, MOAOKOHHBIX AOCOK, MJIHHTYCOB M APYrux ne-
TaJiel) M3TrOTOBJIAEMBIX IO 3KCTPY3MOHHOM TeXHOJOIUH.

1.2. Texcr CHull 2.03.09. — 85 ormeuen B [Tocobun cooTBeTcCT-
BYIOILIAM HOMEpPOM ITYHKTAa B KBaJpPaTHBIX CKOOKaxX; CChUIKM Ha
MYHKTBI, Tabmuuel, dopmysnl u ueprexm paHHoro CHulla npese-
IEeHb] TAK)Xe B KBaIPaTHBIX CKOOKax.,

B mpun. 1 x CHull 2.03.09. — 85 npuBeneHb! peKOMEB AaIMH 110
OCHOBHOMY H [IOIyCTUMOMY IIPMMEHEHHMI0 pacCMaTpHBaeMbIX
KOHCTPYKIIMH B pPa3sIHYHBIX YacTAX 30aHUNA M COOpYIKEeHM.

Ilpu BpIOOpEe THIIOB KOHCTDPYKIIMH CJEeAVEeT YVYHTHIBATE (PHUIHKO-
MeXaHHYEeCKHe XapaKTepHMCTHKHM achecToneMeHTa M KOHCTPYKIMM
13 3TOr0 Marepuana, TeXHHKO-3KOHOMMUYECKHEe TIOKAa3area KOH-
CTPYKIIHH.

1.3. AcbeCTOLIeMEHTHbBIE KOHCTDPVKIIMH M H3JAEAHA HTOJIMKHEI
MIPUMEHATHCA TOJBKO IIDH HANHYHUH NPOEKTA IIPOHM3BOACTBA CTPO-
UTEABHBLIX pabor, COCTABJEHHOINO HA OCHOBE AEHMCTBYIOIIHMX HOD-
MATHBHBIX NOKYMEHTOB M PEeKOMEHIAIUH IO XpPaAaHEHHIO, TPpaHC-
MMOPTHPOBAHMNIO, MOHTAYKY H 3KCIIJIyaTallUH 3THX KOHCTPYKIIHH.

IIpaBMABHO CHPOEKTHPOBAHHLBIE, CMOHTHDOBAHHBIC U 3KCIINY-.
aTupyembie acOeCTOIIEeMEHTHRIe KOHCTDVKIIMM, KaAK IOKAa&3BIBAIOT
HaTYPHBIE o0ceoBaHuA, UMEIOT CPOK cayxkObr 30 -- 50 Jyer.

1.4. [1.2}. KoHCTPYKIIMH AONXKHBI IIPOEKTHUPOBATHCA C YYETOM
UX 3aBOACKOIrO M3roTOBJIEHUA.

JT0 TpebfOBaHHE CBA34HO ¢ OCOOEHHOCTHIO IPOM3BOACTBA KOH-
cTpyKuuii. BoxHucrele 1 NJIOCKHEe JUCTHI, 3KCTPY3HOHHBIE ITJIHUThI
U IMMaHeJU M3roTOBJAAIOTCA HA TeXHOJOTHYeCKHMX JJUHUAX IIPOU3BO-
nuTeasHOCThIO Gonee 500 Twic. M2/rox. KapkacHnie u Geckapkac-
HBIE NJANTH! H NAHEJH TaK)Xe NPOHU3BOAAT B CIIEHIHATU3HNPOBAHBIX
nexax, IpPOM3BOANTENABHOCTHIO 50--100 ThiCc. M2/rog Ha nmpeRnpH-
ATHAX CTPOMTEJIBHOH MHAYCTPHH.

B ofoux cayuaax nNpoAyKIUA BBINIYCKAETCHA B COOTBETCTBHH C
IF'OCTamu nau TY, ¢ nocaeayoIuM TeXHAYECKHM KOHTPOJEM.



HarorToBJeHue KapKacHBIX MAH 6eCKapKacHbIX KOMILJIEKCHBLIX
KOHCTPYKLHMM HENOCPEACTBEHHO HA CTPOMTENBLHOM IJIOLIANKE MO-
JKeT HOIIYCKATHCA TOJHKO B HMCKJAIYHUTEJNBHBIX CIAy4YadAX, Ha Tpe-
OyeMOM TeXHHYEeCKOM M OpPraHmu3allMOHHOM YPOBHe, ¢ NpPOBEAEeHH-
@M COOTBETCTBYIOIIIMX KOHTPOJBHBIX MCIBITAHHH.

1.5. [1.4]. AcGecToueMeHTHBIE KOHCTPYKHHH CleayeT pacCyM-
THIBATH M0 HeECyliel CrnocoOHOCTH (IIpeXeJbHBIM COCTOAHMAM IIep-
BOM rpynnsl) ¥ no aedbopmanuaMm (rpesejbHBIM COCTOAHMAM BTO-
POl rpYMIIbI).

HUccnepoBaHNAMH YCTAHOBJEHO, 4YTO acbecToieMeHT -- JUCTO-
BOA M 3KCTPY3HOHHBIN -- C XOCTATOYHOH IAJAA TPAKTHKH TOYHO-
CTHIO MOXKeT NPHHHMATLCA IIPH pacyeTax KaK MarepHaja, xXxapak-
TePI3VIOUINHCA JHHEHHOM 3aBHCHMOCTRIO MEXAY HANIPDAXEHHUAMMH
u aedbopmauuamu. (00a npefeJbHBIX COCTOAHHMA MMEIOT MECTO
NPAKTUYECKH MAJA BCexX acGeCTOLIEMEHTHHRIX KOHCTDPYKIMH; A
MHOTUX OIpemeNsioiuM ABJIAETCA BTOpOe, KaK cjeactBHe BGOJb-
INUX JHHEHHBIX aedopManHi MaTepuana npM yBJIAXKHEHUH, 4YTO
cchopmynupoBano B [n. 1.7].

1.6. [1.8). IIpu mnpoekTHpOBAHUH AacOECTOIEMEHTHBIX KOHCT-
PYKIHMH, 3KCIIAYATHPYEMBIX B VCIAOBHAX ArpeCCHBHBLIX CpeXn, CJe-
AVeT MPpEeAYCMATPHBATH 3aIIUTY HX H 3JIeMEHTOB KDemJeHUA K

HECYIIEMY KapKacy 3aHHA OT KOPPO3HMH B COOTBETCTBHH C Tpebo-
pauuamu CHull 2.03.11 -- 85.
Cornaco CHull 2.03.11 -- 85 a3ammuTa acbecTOLleMeHTHBIX

KOHCTPYKIUH TpefyeTrca INpH CpeAHel HJIH CHJIBHOM arpeccHuu.
CoranacHo [n. 6.16] nmoBepxnHocTH acbeCTOLIEMEHTHRIX KOHCTDYK-
nui (NJHUT ¥ IMaHeJde BceX BHAOB) PEKOMEHAVETCA 3alllMIIATE OT
VBJAQKHEHHA C IeJAbI0 YMEHBIIIEHHUA BJAXKHOCTHBIX aedopmanmnii.
JTY 3alIHTyY CJAeaAVeT NPHUMEHATHh BO BCEeX CIAyYaagX, BHE 3aBHUCH-
MOCTH OT BEJIHYHMH BJAKHOCTHBIX aedopMaiimuH.

1.7. [1.9). IIlnutel ¥ naHeaH KAPKACHBIE H 3JKCTPY3HOHHBLIE
cleAyeT NMPHUMEHATH IIPH TeMIeparype Harpena HX MNOBEPXHOCTH
He Boxee 80 °C.

OTO OrpaHMYEeHHe TeMIepaTyphsl Harpesa CBA3aHO C Tpefosa-
HUAMH OrpaHHYEHMA noja3ydecTH acOeCTolleMeHTa, BO3pAaCTAalo-
e IIPH HNOBBILNICHUH TeMIIePaTyYpHl.

1.8. [1.10]). Ilnurser u naHeaun 6ecKapKacHblie cJegyeT NpPUMe-
HATHh IIPDH TEMIIEpATYPe BHYTDPEHHEH HNOBEPXHOCTH KOHCTPYVKIHH
He Oojee 30 °C m nmpu TeMmMneparype HaApPYXKHOM HNOBEpXHOCTH He
6osee 80 °C.

OrpannueHue TeMmnepaTrypsl Harpesa BHYTDEHHEH ITOBEepPXHO-
CTHM KOHCTDPYKUHMH CBA3aHO C PE3KHM VMEHBIIEHHEM pPACYETHBIX
XapaKTEePpHCTHK NEHOIIJIACTOB IIPH ACHCTBHHU IIOBHINIEHHBIX TeM-
reparyp.

1.9. [1.11). CeoboaHO Nexaliye IMJIOCKHE M BOJHHMCTBIE JIHCTHI
caeAyeT NMPUMEHATHh Npu Temneparype He 6osee 100 °C.
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YBeaudeHHEe AONYCKaeMoil TeMmepaTtypsl AJaA acOecToneMeHTA
¢ 80°C (cm. nn. 1.7 TTocobus) no 100 °C cBa3aHo ¢ TeM, 4YTO AAA
JUCTOB pasperaerca 6onsmauit nporul, yem AJAA INAUT M NaHeaeH
[cm. Taba. T].

2. MATEPHAJIbI

2.1. ITo [nm. 2.1 u 2.2] ac6ecToLleMEeHTHbIE MJIOCKHE U BOJHM-
cThle (MpodHUIUPOBAHHBIE) JHCTHI, IPDHMEHAEMBIE B Or'DaKACHU-
AX, HABJAIOTCA  CAMOCTOATENILHBIMH  KOHCTPYKHHAMM  (CM.
npuia. 1). IInocKue JuCTHI, HCIIOJB3YEeMbIe B ILJIMTAX H INaHeaAX,
ABJAIOTCA MaTepPHAJIOM AJAA 3THX KOHCTPYKIIHM.

2.2. [2.4). Ina naurT ¥ naHejJed KapKacHbIX U 3KCTPY3HOH-
HEIX HeoOXOAMMO HCIIOJL3OBATH MHHEPANOBATHBIM HJIM CTEKJQ-
BATHBLIA YTEeIINUTEAL HA CHHTETHYECKOM CBA3VIOILIEM, & TaK)Ke
NpH HAJIHYHH TEeXHHKO-IKOHOMHYEeCKHX OOOCHOBAHHMM JApyrue
TEeIJIOH3NAALMOHHEIE MaTepPHANLI.

MuHepanoBaTHbIE YTEIJIUTENH PEKOMEHAYETCH IIPMMEHSATH B
BHJIe MATOB, YTO VJAVYIIIAET AOJTOBEUHOCTh KOHCTPYKIHH M VCJIO-
BUIX TpYVAAa NIPH HX NPOHU3BOACTBE.

2.3. Ilepeuens nmeHOMJIACTOB, IPMMEHAESMEBIX B acbecTOlleMeHT-
HBEIX KOHCTPYKIIMAX, M pacUYeTHBIE XapaKTepHCTHKH IEeHOIIJIACTOB
npuBeaeHs! B [npua. 2].

3. PACYETHDLIE XAPAKTEPUCTHEH
MATEPHAJIOB

3.1. [3.1]. PacueTHbIe CONMPOTHBJIEHHSA JHCTOBOro acfecrole-
MeHTAa cJenyer npuHuMmars no [raba. 1], skcrpysmonHoro acte-
croueMeHTa -- o [raba. 3].

IIpn onpeneneHuu pacueTHHIX COIPOTHBJEHMI JHCTOBOrO ac-
OecTonemenTta no [rabu. 1] BeauuMHy BpeMEHHOTO COINPOTHBIASHHUA
(npenena npodyHOCTH acbecronemMeHTa u3rudy) ciaeaver NPUHH-
MAaTh IO TIOCYAAPCTBEHHBIM CTa”HIapTaM MHIM TeXHHUYEeCKUM

VCJIOBHAM, IIPH 3TOM BEJIHYMHY BPEMEHHOIO CONDPOTHBJCHHUHA
acGecToliIeMeHTa IJIOCKHX JHCTOB HeOoODXOAHMMO VMHOXXHTL HA KO-
addbuuenr 0,9.

JT10 TpefoBaHHEe BBIZBAHO OCOOEHHOCTHIO CTAHAAPTHOM MeTO-
JUKH HCIOBITAHHM, NpeAYCMATPHMBAKOIIEH HCnbiTaHUA o0pa3los,
BLIDE3aHHBIX H3 IIJIOCKHX JIMCTOB, B {IBYX HAIPABACHHAX --
BAOAb H IIONEPEK JHCTa. 3a NpefeJ NPOYHOCTH INPHUHHMAETCH
IMOJyCYMMA Pe3yJbTATOB 3THX ABYX HCIBITAHWH.

OnpenenuM pacYeTHbIe COIPOTHBJAEHUA R JHCTOBOrO IJIOCKO-
o HeNpecCOBAHHOro acbecrouneMeHTA.
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IlIo TOCT 18124 -- 75 (CT COB 827 -- 77) npegesn NPOYHOCTH
6sp AOMxeH Owmrh He Menee 18 MITa. Torma, ymHoMxan
¢'sp = 18 Mlla na 0,9, nc;gyuuu HMCXOAHYIO AAA onpeneneHus R
no [raba. 1] Beauunry = 18-0,9 = 16,2 MIla. Iloanaysacs
GrmxaftimuuM K O sp = 10,2 MIla ralnuunsiM 3HAYEeHHEM
R = 16 MIla, HaxozuM 10 HEeMy COOTBETCTBVIOLIIHE 3HAYCHHA
pacdYeTHBIX CONPOTHBJIEHHUH JTHCTOBOTO acbecronemMeHTa:
Rm = 14 MIla, Rmt = 11,5 MIla, Rt = 6 MIla.

3.2. PacueTHEIe CONPOTHBIEHMA aedecToneMeHTa CleNyeT YM-
HOXXAaTh HA caeayiomue KoddPpHIIHeHTH YCAOBHH paBoThi:

a) no [n. 3.2a] ana acOeCTOIEeMEHTHBIX KOHCTPYKUMIA, npoBe-
pAEMBIX HA BO3AEMCTBHE INOCTOAHHBIX, BPEMEHHBIX IAJHTEJILHBIX
1 KPATKOBPEMEHHBLIX HArpy3oK, - Ha KOdQPHUIMEeHT ), PaBHbIA:

fg =d/(6'+ 6'3 ’

rpe 6' - HOpPMAJLHbLIC HAIIDH)KEHHSA OT JAeHCTBHS IIOCTOAHHLIX, BPEMEHHEIX

IJTHTeNHHBIX H KPATKOBPEMEHHBIX HATPY3OK:
6’ g -~ HOPMAJBHbIe HANPSIKEHHUS OT Ke#CTBHA IOCTOSHHBLIX B BpeMeHHBLIX

ITUTENLHLIX HAI'DY3OK.

Ilo nanaBIM pacuyera 3KCTPY3HOHHOM NJHUTHI ONpeAeUM 3HA-
YeHUA 3} IJAA pa3jUYHLIX 3JeMEHTOB KOHCTPYKLHYM npu Hebia-
FONPHATHBIX COYETAHHMAX HArpy3o0K M Bo3jaeHcTBui (cm. Taba. 1).

IIpn aunHerHOM 3aBHMCHMOCTH MEXAY HATPY3KaAMM H HAIpH-
HeHUAMU 6} OONyCKaeTCa ONpeAenfTh, NPUHHUMAA BMECTO HAa-
NMPpAMXKEeHHUN  HArPY3KH, X BBHI3BIBAIOIIIHE;

6) o [o. 3.26] AnAa KOHCTPYKIIMM, HAXOAAIIUXCA B YCJIOBHAX
aTMmocheprROro yBiaaKHeHUA (NMOABepKEeHHBIX AEMCTBMIO Kanelb-
HOH BJIArv) H B NOMEIIEHMAX C MOKDPBIM H BJIAXKHEIM DPEXKHMOM,
npuHumaembIM o CHull I1-3-79"", npu sammre HaApYXHBIX IO-
BEPXHOCTEN KOHCTPYKUMM BJIAMOHENIPOHHMILIAEMBIMH NOKDBITHAMH
- Ha Koadhduuuenr Jw = 0,9; NpH OTCYTCTBHM 3alLUTH XA KOH-
CTPYKUMH Hu3 JaucTroBoro acbecrouemenra - Ha {w = 0,8; ana
KOHCTPYKIIMH H3 JKCTPY3HMOHHOro aclecronmeMeHTa - Ha

Yo = 0,65.

3.3. IIlpu HasHaveHMH Ko3ddHUIIHEeHTA Xt:-' = (0,9 nna pacuer-
HbIX CONMPOTHBJEHHN aclecTOLlEMEHTA 3JIEMEHTOB KOHCTPYKUMH H
NpH 3AIHTE BJArOHEIIPDOHHIIAEMBIMH MNOKDPHBITHAMHM CJEAYEeT y4H-
THIBATh BHA IIOKDBITHA H BHJ BJIAMHOCTHBIX BO3aencrsuM. Paa-
JUYAIOT BJAAKHOCTHBIC BO3ACHCTBHA, BbLI3BAHHBIC AeMCTBUEM Ka-
nmeabHOM BJIArmM M BO3AYINHWM yBJaxXHeHueMm [rmo Tabx. 6]; pas-
JUYAIOT NOKPBITHA, HEIPDOHHIlaeMble KaK AJA XHMIAKOH, TaK H
napoo0pasHOM BJIATH, M NMOKPHITHA, HEINIPOHHLAEMEBIE TOJBKO ANA
HKUAKOM HMJIHM TOJBKO AnA napoobpasuoMm Baarm. Tak, Hanpumep,
ecIH NOKphITHE (HAIpHMMED, Kpacka) 3alHinaeT HapyXHyo o00-
DIMBKY (MMOJIKY) NJIATH UJIH NMaHEeAH JHIIL OT XHAKOM BJArv, TO
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Koaddunuent Jo = 0,9 creayer ucnonb3oBaTh NPH OINpeaeJeHUN

pac4YeTHOro CONPOTHBJICHMA MaTepuana ofIIMBKH (IIOJKH) IIpH ee

pacyeTe TOJBKO Ha YBJIAKHEeHHe KaneJdpHOo# Biaroit [rabxa. 6];

NIpPH BO3AVIIIHOM e YBJI&XKHEHHH OOMmMIMBKH (HDJII?I) OJAUTHI HJIN
w

NNaHeaH CJAEAYeT BBOAUTE KodbdHIHEeHT = (0,8 HIN
Yw = 0,65.

3.4. [3.7]). Onpenensemoe aaa aclecToueMeHTa, 3AIIHIIIEHHOIO
OT YBJIR)KHEHUA, 3HaUeHHe ¢ yMHOXAOT Ha Koabduuuenr 0,75.

IIpn sseaenun Koadduuuenra Y. = 0,75 K 3HavueHHI0 BiIAXK-
HOCTHBIX JUHEHHRIX Aedbopmanuit & aclecroueMeHTa, 3AIHUIIECH-
HOI'O OT YBJAYKHEHNHA, CleAyeT INPHHHMATH BO BHHMaHHe coobpa-
dMeHMA 00 ydeTe BHAA 3AILIMTHOINO NOKPRITHA M BMIAA VBJaXXHe-
HUSA, H3JOXEeHHEBIe B 1. 3.3.

4. PACYET 3JEMEHTOB ACBECTOIIEMEHTHBIX
KOHCTPYKITHHA

4.1. Ilo [n. 4.1) nposepKy NpPOYHOCTH 3JEeMEHTOB aclecTolie-
MEHTHBIX KOHCTDYKLHHR CJeAVeT NpPOM3BOAHMTHL M3 ycaoBusa obec-
Ne4YeHHA B 3JIEeMEHTAX HANPAKEHHM, Heé NPEeBBIIIAIOIIMX pacdyeT-
HEI€ CONPOTHBJECHHUA (C COOTBETCTBYIOIIMMH NOHMIKAIOIIUMH KO-
atbdbHIIHeHTaMH) IIDH CYMMAPHOM ydYeTe CHJOBBIX H TeMIeparyp-
HO-BJAXKHOCTHBIX BO3JIeMCTBUIA.

B coorBercTBHMM ¢ OCODEHHOCTAMH KOHCTPYKTMBHBIX DellIeHHH
B n. 4.1 CHull 2.03.09 -- 85 npusoaaTca GopMyaRl AJA NnpoBep-
KM NIPOYHOCTH OOIIMBOK KapKaCHBIX, OeCKapKaCHBIX IIJHT H Ia-
HeJIed, IOJOK 3KCTPY3HOHHBIX IIJIHT M IMaHeJe#, 3anoJHUTeaA
OeCKApDKACHRIX ITaHeJXel, KJeeBBbIX COeAHHeHMM OOIINBOK C Kap-
KacoM, HJOCKHX M BOJHHMCTBIX JHCTOB.

4.2. Ilo [nn. 4.2] pacuer acfecTolleMEHTHBIX KApPKACHBIX KOH-
CTPYKIIMH NMPOBOAHNTCA C YYEeTOM IOAATIHBOCTH COEAHHEHHHN MeEXK-
Ay ofmmBKaMH E KapkacoM. Huxe npMBOAMTCA NOCIEZOBATEb-
HOCTh IIPOBEeHHNS DPACYeTA.

SHAYCHUA HANPHXKEHUN B OOIIMBKAX M KapKace ONnpeneasaioT-
csa no dpopmyxnam [11] -- [14].

Onpenenenne HanpaXKeHMH B pacyeTHOM CEYeHHM INIPHU HAJIH-
YUU NOJATAMBOCTH B COeJHMHEHHAX OOIIMBOK ¢ KapKacoM IIPOH3-
BOAUTCA B ABA 3Tana, npudyeM Ipu HA3HAYEHHH DACUYETHOIO cede-
HMA KAapKAaCHOHW ILJIMTHI MJAH NaHeJH YVYHUTBIBAETCA TOJNBKO 4YaCTh
I PHUHBI 00LINBOK, peayuupyeMuix K pefpam [cm. . 4.3].

IlepBrI# 3TAn pacueTra HOCHUT NpeABAPDUTEJBHBIA XapaxKTep H
3aKJAI04YaeTcH B onpeaeneHun KoxbduuveHTa NOZATIHMBOCTH CBA-
3ed m B YKa3aHHBIX BhILIe hOopMyaax.

HaxonaT nojoxxeHne HeATpansHO ocH o ¢popmyae [24].

OnpenensieTcs MOMEHT HHEPLUHHM pac4yeTHOro cedeHusa I, m



CTaTHYECKHEe MOMEHTHI OOIIMBOK S; H S, OTHOCHTEJNBHO HalaeH-
HOH HeMTpaNbHOM ocH no [m. 4.7].

ITo dopmyne [21] u [22], B KoTOpO¥M clreayeT 3aMEHHTH b
Ha hy u I _na I$, onpexenaor 3anHadeHue m. IIpu arom popmyna
[21] npuHuMaeT BHUA:

(1)

n,g2h,, + 61 + 52)1?,
a dopmyaa [22]:

(2)

n1@2h, + 8y +8;)

rae 13 - MOMEHT HHepIIHH KapKaca OTHOCHTeJbHO coOcTBeHHOR ocH.

Oopmyana (1) rcnoawdyerca ana onpeneneHua KoabodbunueHra
m IOPH pacdyere HN3rubaeMbIX KOHCTDPYKUHHM, 3a HCKJIIOYEHHEeM
caydas umcroro uaruba (mocrosHHasa smiopa M3rubaoImHUX MO-
MEHTOB Ha BCEM IIpoJieTe).

IIpm pacuere ¢cBOBOAHO ONEpPTOM KApPKACHOM INJIMTHI HJIH IaHe-
JHU Ha AeHACTBHEe PABHOMEDHO pacunpeaesIeHHOM HATPY3KH CaeayeT
noJs3oBaTbea opmynon (2).

KoadbduuueHr m MOMXET HMeTh pa3Hoe 3Ha4YeHMe NOo AJUHEe
KOHCTDPVKIIMM, OTPE30OK KOTOPOM ONpeleafdaeTcd HAYAJLHBIM M KO-
HedHBIM (AJA 3TOrOo orpe3dxa) marunbaiomuMH MOMEeHTaMHu. Peko-
MEHAVeTCA NPHHUMATE oTpe3oK CB, Ha KOTOpOM 3nopa mnmomneped-
HBIX CHJI OAHO3HAYHA.

3Ha4YeHHe m, ONpeneyaAeTCA AJNA KAXKAOro ydacrka no Gpopmy-
ne [23]; nmpuuem ecam m > m,, TO AJA pacdera KapKaca CJexyer
IPHMHUMATD M = m,, €CIH m < m,, TO CIeAyeT INPHHUMATH IJA
TaxKoro pacdera m. Illna pacuera OOIIMBOK NPHBEACHHEBIC' PEKO-
MEeHJIallMHd NIPUHUMAIOTCA ¢ o0paTHHIMM 3HAKAMHM HEePABEHCTB.

IlonyuuB 3mavenna KoO3(OPHIIMEHTOB NOXATIHUBOCTH IO (op-
myaaMm (1) u (2), onpeaenseM HODMAJBHBIE B KacaTeJbHbIE Ha-
npaXeHKa B o0lIMBKAaxX KM Kapkacax rno [m. 4.2].

Caenyiomuit sTan pacyeTra COCTOMT B IIPOBEPKe COeAHHEHWIA.
Ilna aToro omnpeaeiaseM BHINOJHEHHE HepaBeHcTBa mno dopmyae
[25] ¢ yuerom onpenenenusa pacyerHsix ycuaui T, mo [nn. 5.1 --

5.3]. Ecin rpeGoBanmue dpopmyan [25] He yaosaerBopsaercs, cJe-
IVeT M3MeHHTHh JubO0 KOHCTPYKIIMIO COeAMHEeHUuH, Jubo ceuenue
KapKaca uJH OOIINBKH.

4.3. Ilo [n1. 4.11] npu coeguHEHHH NJIAUT M I1aHeJe¥ Ha Jepe-
BAHHBIX KapKacax rBo3AMH HJIM OPOPHIBHBEIMH 3JIeMEHTaAMH
pabora OOIIHBOK He YYMTBIBAETCH.



4.4. CoraacsHo [n. 6.9] reo3aeBrie COEAMHEHUA He MOTYT NHpH-
MEHATLCA AJNA IIJINT NOKPBITHH. OTH OrpaHH4YeHNdA, B YaCTHOCTH,
BBI3BAHBI TpefoBaHMaMU ofeciledyeHUs NOBBIIIEeHHON 0e30macHo-
CTU MOHTAXA KPOBEJBHBIX BOJHMCTBHIX JHCTOB, YKJAALBIBAEMBIX
o acbecroueMeHTHHIM nauraMm Tuna I1AJL.

4.5. B cTeHOBBIX maHeafAXx HOIYCKAETCA IIPDHUMEHEeHHe I'BO3je-
BbIX COeAUHEHHUM, VCTAHABJIUBAEMEIX C cobaoneHneM TpeboBaHUH
[pa3n. 6].

4.6. Pacuer OeckapxacHpIX NJIHT M naHeaest mno [nn. 4.13 u
4.20] nponaBoaurca 6e3 yyera paborsl aseMeHTOB O0OpaMJyIeHM .

4.7. IIpuBenenuniit 8 [n. 4.17] pacuer pacnpocTpaHAETCA HA
KapKacHbIe H 3KCTPY3HWOHHBIE IIJIUTH U IaHeJH ¢ AByMA OOLIMB-
KaMu. PacueT IVIMT U I1aHese ¢ OXHOM OOILIIMBKOM IIPH COeNHHe-
HUAX ee C KapKacoM Ha mypynax, 'rso3fiax M npopuasx Ha TeM-
IeparypHble M BJAXKHOCTHLIE BO3JEHMCTBHA He NPOM3BOAUTCH.

4.8. Pacuer KOHCTPYKIUN B BHAE BOJHHMCTHIX NPOoPUINPOBAH-
HBIX M ILTIOCKHX JHCTOB (IIpH HX CBOOOAHOM OINHDAHHM) HA TEM-
repaTypHO-BJIAXKHOCTHLIE BO3AENCTBUA HE IIPOHU3BOAUTCH.

4.9. PacyerT KapKacHbBIX NJIAHT H IaHeaeu Ha TeMIlepaTypHBIe
M BJAIKHOCTHBIEe BO3zeHcTBUA 1o [nn. 4.17 u 4.29] npoussoaurcs
f0e3 ydeTa NMOMATJIHBOCTH IIIYPYIIHBIX M KJEEBBIX COeAHHEHHH 00-
IITHBOK C KaPKAacoM.

4,.10. Pacuer KapxacHBIX CTEHOBbLIX ITaHEJieM Ha I'BO3JeBbIX
coeAuHeHUAX OOUIMBOK € KaApKacOM Ha TeMIIepaTypPHBICe H BJAMK-

HOCTHBIC BO3AEHCTBHA He INIPON3BOAMUTCAH.

4.11. JonyckaeTca He NMPOHU3BOAUTH pPacYeT KApPKACHBIX TIIMUT
oA PVJAOHHYIO KPOBJIO Ha TeMIepaTypHBIE M BJIAXKHOCTHBIE BO3-
OeNCTBHUA.

4.12. B [n. 4.17] npuBeaeHbl BBIPpAXKEHMA IJA ONpeAeJIeHUA
HAIPDAMXEHNHN B KAPKACHBIX IIJMHTAX U IIAHEJAX H 3KCTDPY3HOH-
HBIX IIAHTAX M naxeaax ajaa obliero caydasa pacyera KOHCTDYK-
MM Ha TeMIIepaTypHbIE M BJIAXKHOCTHBIE BO3jeiicTBua. B wacr-
HOM cJiydae, ecJaH oO0musBkH (IOoaKH) M KapkKac (pebpa) miauT u
ITaHeJIeH BBIMTOJHEHb! M3 MAaTepHaNlOB, HMMEIOIIMX OIHHAKOBLIE
Moxyau ynpyroctu (E; = E, = E_,) 1 KoadpduuueHTel Temnepa-
TYPHOrO JMHEHHOro pacuMpeHHs (K1 =& o =& ), TO pacyer
TeMIIepaTYPHBIX HAIPAMXKEHHUHA MOMeT He NPOH3BOANTHCA. Tak,
Halpumep, onpeaeJeHue TEeMIIEPATYPHBIX HAIPHMKEHHUH B 3JJ€MEH-
Tax 3KCTPY3HOHHOM IIJIUTHI MJH IaHEeJIH, BRITIOJTHEHHbBIX M3 OMHO-
ro MarepuaJja, MOXeT He NPOM3BOAHUTHCA IIPH pacdyeTe IIaHeJen

Ha TeMIIepDATYPHBIE BO3AEMCTBHA, AEMCTBYIOLINE B TEIJIOe BpeMsA
roga, & TaAK)Ke M B XOJONHOE BpeMA roja, e€CJH BJAXKHOCTbL Mare-
pHana 3JeMEeHTOB KOHCTPYKIIMHM paBH& HJAH He npesnliuaer 12 %
[Tabx. 5].

4.13. B cnayyae pacuera KapKacHEIX H 3KCTPY3HOHHBIX ILIUT
IO PYJOHHYIO KPOBJIO HA CTAAWH JKCILIyaTaluMH BJIAYKHOCTHLIE
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BO3ACHCTBHA HA HADYKHVIO OOIIMBKY (ITOJKY) IIMT MOryT He

yuuThiBaThCca [m1. 4.19].
4.14. IIpn pacuere mo [m. 4.21] acGecTOEMEHTHBIX 3KCTPY-

3HOHHBIX IEHTPAJBbHO-CKATHIX 3JJIEMEHTOB, OCIA0JeHHbIX KaKH-
MH-JTU00 OTBEPCTHUAMHU, AOMOJTHMTEJIBHO CJIEeAVeT ONpeAenATb Ha-
NpsaxeHuda B HUX 1o dopmyae:

8 = N/A, (3)
rae A, -- IUIOIaAh NONepeYHOTo ceueHHA HeTTO 3IeMEeHTa.

A, = Ap, - A,

rae A, -- nomanb ocnabieHu# ajeMeHTa.

4.15. Caegyer umeTs B BHAY, YTO INPOBEPKY NPOYHOCTH ILIEHT-
PANIBHO-CHKATBIX M CIKATO-H3OTHYTHIX JJEMEHTOB Heo0XOIHuMO

IIPOBOAUTH B COOTBeTCTBUM C [m1. 4.1].
4.16. Pacuer 3xkCcTpY3MOHHBIX IIJIMT H NAaHEJeH Ha TemIiiepa-

TYPHBIE H BJAXKHOCTHBLIE BO3JEHCTBHA CIeAyeT IIPOHM3BOAUTEL IO
[o. 4.29].

5. PACUET YJIEMEHTOB COEIHMHEHUH
ACBECTOIIEMEHTHbBIX KOHCTPYKIIHH

5.1. Kosdpdbumuenr 0,25 B dopmyne [64] npusaAT ¢ yuerom
tpeboBanuit [r1. 6.10], KoTOpBIMH npeaAyCMATPHBAETCA CO3LaHME
IMOAATJHUBOCTH COEAHMHEHHUA IIYTEeM VBEJIWYEeHHA AuaMerpa OTBep-
CTHMA B KapKace M YCTAHOBKH VIIPYTHX HNPOKJIANOK M 11aid mex-
Iy KapKacoM H ODIIIHMBKOM.

9.2. Kosddbuuuenr 0,6 B popmyae [65] npunsar ¢ yuerom no-
IaTIUBOCTH COEAUHEHUA.

6. YKA3AHHA IO ITPOEKTHPOBAHHIO
ACBECTOLIEMEHTHBIX KOHCTPYKIIHH

6.1. [6.1]. AcGecTonieMeHTHbIe IJIMTHI H IIaHEIM CJIeAyeT
NPUMEHATHh IIPU YCJOBHHM 3AIIMTHI KOHCTPYKIH#H OT KOPDPO-
3 B COOTBETCTBMH ¢ YyRKaszaHuamMu [n. 1.8] B HapyxHBIX Or-
pPaKIeHUAX -- IIPH BAAKHOCTH BHYTPEHHEroO BO3yXa NOMelieHHI
He 6oJjiee 76 %, BO BHYTPEHHHX OTPAXKACHHAX -- IIPH BJIAMHOCTHU

He Gosee 89 %.
YKa3aHHHbIE OrpAHHYEHHA BBEACHBI HA OCHOBE aHAJ/JM3a OIIbI-

T4 CTPOMTEJLCTBA, B OCHOBHOM CEJABCKOXO3ANCTBEHHBIX IIPOH3-
BOJACTBEHHBIX 3JaHUM, TIe BJAXKHOCTHL OCHOBHBIX IOMEIIEeHHH
IJNA COLePKAHUA NTUIl ¥ KUBOTHBIX cocrasasaer 60 -- 75 %. B
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ofbekTax ¢ 6oJiee BBHICOKOHM BJAXKHOCTBIO NMpHMeHeHHe acbecrole-
MEHTHBIX IIJIUT M IIaHeJeH BO3MOMKHO NPU NPHHATHH AOMNOJHH-
TeNbHLIX, CPABHHTEJbHO C THIIOBBIMH, KOHCTPYKTHBHEIX DeIlile-
HUN 110 3alIMTe IMOBEPXHOCTEM M BEHTHJHMPOBAHHA BHYTPEHHHX
oJocTe MINT M IaHeNem.

IMonycTUMEBIe 3HAYEHMHA CpeJHEH TeMneparypel HAaDPYXKHOTO
BOo3aAyxa Hambosiee XOJOAHBIX CYTOK, °C, AN CT€H NPOMBILLJIEH-
HBIX 3aaHUM M3 acOeCTOUEeMeHTHBIX 3KCTPY3MOHHBIX ITaHeJEeH B
3aBHCHMOCTH OT TeMIepaTypbl M OTHOCHUTEABHOH BJIAXKHOCTU

BHYTPEHHEr0 BO3AYXa npuseneHsl B Taba. 2.

onycTHMEBIEe 3HaA4YEHHMA cCpeaAHeH TeMneparypsl HAPYXXHOTO
BO3AyXa HauboJjiee XOJOXHBIX CYTOK, °C, OJA IIOKPBITHA IIPO-
MBIIIIJIEHHBIX 3HAaHUH N3 acOeCTOLEMEHTHBIX JKCTPY3MOHHBIX
MJAAT IDOKPLITHA B 3aBHCHMMOCTH OT TEeMIEPATYDPBI U OTHOCHUTEJD-
HOH BJIAJKHOCTHM BHYTPEHHEro BO3AyXa NpHBeAeHbl B Tabua. 3.

6.2. [6.2]). IIpn npoeKTuUpoBAaHHHM acOECTOLIEMEHTHBLIX KOHCT-
PYKIMH ANA 3X8HNUH, BO3BOAMMEIX B paHOHAX C TEMIEpATYPOH
HADPYXXHOro BO3ayxa Haubojgee TenJaslX M XOJOAHBIX CYTOK CO-
OTBETCTBEHHO Bhime 23 °C » nmxe munyc 40 °C, cireayer npume-
HATH NIPECCOBAHHBIE acbeCcTOlleMeHTHBIe JIMCThI.

Ilpn npoeKTHPOBAHMM KAPKACHBIX IIJIHT H TaHEeJeH IanA
BHYTPEHHHUX OTPaKJ€HHMH 3JaHHH C MOKDBIM DEXHMOM IIOMelle-
HUH CJeaAveT IIPDHMEHSATHh TaKiKe MpecCOBaAaHHBIe acbOecToleMeHT-
HBIe JIUCTHI.

YKaszaHHBIE HAPY’KHbIe M BHYTpPEHHHe YCADBHA 3KCIayara-
MM TpebyioT MCIoAb30BaAHMA acO0eCTOLEMEHTHBLIX JIUCTOB IIOBBI-
INeHHOH IIJIOTHOCTH, IIPOYHOCTH M MOPO3OCTOMKOCTH. TaKHe JUC-
Thl BBIITYCKAIOTCHA IPOMBILIJIEHHOCTHIO, B TeXHOJOTHYECKHUH IIpo-
IIeCC UX INPOM3BOJACTBA BKJIOYEHO YIIJIOTHEHHE IIPecCCOBAHUEM IIDM
xasaeHuu no 20 MIla.

6.3. [6.4]. B xapkacHBIX M GecKapKaCHBIX TJIMTAX M IaHeJIAX
CAeAYyeT NMPHMEHATh acOeCTOLIeMEeHTHBIE JHUCThI ¢ BJIAYKHOCTBLIO He
Gonee 8 % no macce.

B xKapKacHbBIX M 0OeCKapKaCHBIX 3KCTPY3HOHHBIX IIJIUTAX M
-[IaHEeNAX BJAXKHOCTh MMHEDAJNOBATHOIO VTENJIHTENA He IAOJKHA
npeBsIIaTh 8 % o macce.

HcneiTaHMAMHE YCTAHOBJEHO, 4YTO pAaBHOBecHas BJIAXHOCTDH
aAUCcTOBOro acbecrounemeHTa mnocae 7 -- 10-aHeBHOM BBIAEPKKU B
IIOMEIIeHUH IIpH TeMmmeparype cBeimne 12 % u BaaxxHocTu H0 --
60 % cocraBaser He OGonee 7 -- 8 %, a 3KCTPY3HUOHHOrO -- 4 --
5 % 1o macce. OTHM 3HAYEHUA BJAYKHOCTH AOJIKHEI IIPUHUMATE-
CA IIPH pacyeTax HanpaxeHuNH M aedopMannii KOHCTPYKILIMH NIpH
AKCIIIyaTauuu Kak HadajabHble. lIpu 3TOM npuHUMAaeTcsa, 4YTO B
IIpouecce TPAHCIIOPTHPOBAHMA M XPaHEHHA KOHCTDPYKIUM 3alijy-
ILIIeHBI OT YBJAXKHEHUA KarneJbHOM BJIATOMH.

6.4. [6.5]). B npoekTax cireayer yKkasnIBATh YCJIOBHbIE O003HA-
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Tabnuua 2

Tomuuua| Tenno- | [lpuBenennoe TeMmeparypa BO37yXa B nomeieHmm, °C

HaHEnM, |Bad COHPOTHBIIC | — = oo o e e e e e e e e e e e et e e e e e e e e e e e e
M HHEp- HHe TEeIUIO- 16 r 18 I_ 20
wis, | depenade, S e et 2 et e e 1 e % e e e o e o 2 et e e s e 8B ek e ot e 8 S e i o e e S e
"/"Bz; C/ | M2¥OC/Br OTHOCHTEeJIbHAS BIAXKHOCTh BO3IyXa B IOMEIICHHH, %
- 10 50 | cs. 50 | cs. 60 |cB. 70| 1o 50| cB. 50 [ ca. 60|cs. 70 [0 50 | cB. 50 | cm. 60 | cB. 70
no 60 tpo70 |mo 78§ 00 60 | 0o 70 jmo 75 no60 {go 70 | go 75
012 1.6 09  —45 -30 -17 -10 44 -28 -15 —7  -43 27 -12 —6
0,14 1,9 1 ~-50 =37 =23 ~15 48 35 -20 12 47 -33 -18 -11
0,16 2.1 1,2 _ 45 28 20 — 43 27 -18 - 40 25 —16
0,18 2,3 1,3 — — —-33 ~24 - — -32 =22 - — -31 —21
Ta6bnuua 3
Tomuuna|Ternto- | HpuBenerHoe Temneparypa Bo30yxa B nor:eme}{;n? 36 ______________
MaHeNH, |[Bad COMPOTHBIIC | oo e e e e e e e
M HHEp- HMe TeIUIO- 16 T 18 '_ 20
IS, nepejayve, @ e e e e e e e 1 et e et e P et e e e e et e et e et et e e P et et et e e e
?‘BZT‘ OC/| m%>9C/Br OTHOCHTEJbHAS BIAKHOCT BO3IYXa B MOMeLLCHHH, %
10 50 | cB. 50 [ ce. 60 | cB. 70 [ mo 50|ce. 50 [ cm. 60[ca. 70 [ 20 50 | cs. 50 | cB. 60 [cm. 70
D060 |no70 | mo 75 0o 60 { o 70 oo 75 o600 | mo70 {go 75
0,12 16 1 -49 —33 19 —11 -47 -32 17 -9  —46 -30 -—15 7
0,14 1,9 1,1 — —-41] -26 -16 -50 -40 -23 -14 —49 -38 21 —12
0,16 2.1 1,3 — —-49 30 =21 — 47 28 -~19 - —46 ~26 —17
0,18 2.3 1.4 — —~ —36 ~-26 - — -34 .23 — — ~-32 =22

2

MpumMmMevanus krtabn 1 wu 2: 1. Tlavemu Tomumuo#t 0,12 M coorsercTByioT TV 21-24-82-81 1 umMeloT ODHOPSIOHOE PacrioNo-
KeHHe SYeeK MO ceYeHHIO; NaHenu tomuuxo# 0,14; 0,16; 0,18 M coorBercrByor TY 21-24-98-82 u nMelor OBYXpALOHOE pacIioio-
MeHMe AYeeK MO ceveHwto, 2, [IpuBepeunoe COlpOTUBNCHKe TelloNepenade JAHO NPU YCIOBUM KaYeCTBSHHOrO 3aNOTHEHUA NONOCTeH
naHeJie#t MHHepaJIOBaTHBIM YTEIUTHTeNleM C TEIUIONpOBOINHOCTHIO He Golytee 0,07 Br/m: 9C ¢ y4eTOM TepMMHUECKOTO CONpPOTHBIICHUA
YeTHIpEXCIIOHHOro pyGepOHOHOTO KOBpa. 3. TeMitepaTypsl A3HE! H3 YCIIOBHS OTCYTCTBHA KOHOEHCAUMH BJIarM Ha HIDKHeH NoBepX-
HOCTH IUTMT B 30He NMPOAONBHBIX CTHIKOB MpH KaieCTBEHHOM 3allOJTHEHMM MX MHHEpAIOBaTHLIM yTellluTeNneM, 4. B CBA3H ¢ HemoOCTa-
TOYHOM M3YUCHHOCTHIO ITOBelleHHS acOeCTOUEMEHTHEIX 3KCTPY3HOHHBIX KOHCTPYKLUMN B CYpOBEIX KIIMMATHYECKHX YCIOBHAX 00JI1acTh
X npuwMeHeHHA orpaHM4YMBaeTcA pacuyeTHOH TeMmiepatypod —S500C. 5. TosmumHa naHem BpIOHpaeTcs M KOKOOT0 KOHKPETHOTO
BHa 3ZIaHUA ¥ MecTa crponTenbeTBa 10 CHull 1-3-79+ (4, 2.1, 2.15).



YeHUSA U cOPT acleCTONMEeMEHTHBIX JHCTOB B COOTBETCTBHMU C rOCY-
OapCTBEeHHBIMH CTaHZapraMd H TEeXHHYECKMMH VCAOBUAMH U
NPMHATHIE BEeJIUYHUHE! BpPEeMEHHBLIX CONPOTHBJAeHUM (nperensl
IIPOYHOCTH) M3rudy.

B npun. 1 Ilocobus npusezieH CrIpaBOYHBIN MaTepHaj IIO ac-
fecTOlIEMEHTHEIM M3ACJIHMAM H KOHCTPYKIMUAM, BhINNYCKAEMBIM
NPOMBINIEHHOCTHIO. PeKOMeHyeTCA IIPHMEHATH JUCThI BBICINNX
COPTOB, CTPOTO KOHTPOJHDPVA IPHMEHseMble JHCThI IO COPTAM H
MapKaM.

6.5. [6.8). B =kapkacHpix acfecTOLleMEHTHBIX IIJINTAX H
NnaHeJaAX, B KOTOPBIX KapKac COeqUHAETCA C acbecToleMeHT-
HHBIMH JIHCTAMH HA KJEI0, Ha KOHLEBbIX YYaCTKaxX KapKacoB CJe-
aveT NPEeAyCMATPHBATH YCTAHOBKY ITO OAHOMY 00JTY, BHHTY HJH
3aKJenke.

O1o TpefoBaHMe CBA3aHO C NOBBLINIEHMEM OrHEeCTOMKOCTH pac-
cMaTpuBaeMbIX IJIHT M naHeaein. Ilocae Briropannsa xJjeda B msax
COXPAHAETCA NOHMMKEHHAA HeCcylasg CIOCOOHOCTh KOHCTPYKIIHH,
BO3pAaCTAaeT Ipenes OrHeCTOMKOCTH.

6.6. IIpu npoeKTHpOBaHMM acbecCTOLleMEHTHBIX IIJIMT C Jepe-
BAHHBIM KapKacoM He AONyCKaeTCA rBo3feBoe coeanHeHHe O0Ilu-
BOK C KapKacoM. OTO OorpaHuuYeHHe BBI3BAHO TpebfoBaHMAMHU Oe3-
OITACHOCTH MOHTAXKA KPOBJH IO MJHTaM.

YBenHuyeHHe aAUaMerpa OTBEpCTHA mNOox Inypyrn B acbecrore-
MEHTHOM JIHCTE TpeDyeTcA miA obecHeueHMs OrpaHHUCHHOW IOMATIIMBOCTH
COEMUHEHHA C LIEJIbI0 CHHKEHHA HaIPDAMKEHHH B JHUCTE IIPDH ero
yBraxXKHeHHH. IIpu aToM Hecymiaa crmocofHOCTE COeXMHEHHA -Onpe-
neaserca no [4.2].

6.7. I'po3neBoe (B TOM uHcJe HA BHHTOBBIX TIBO3AAX) COeaU-
HeHHe AOMYCKAeTCA TOJBKO AJ# CTEeHOBRIX naHejsed. Ilpm arom
pemieHMH o0HIMBKA IaHeNded B pacueTr Hecylled crmocoOHOCTHM ma-
HeJIeM He BBOXMTCH.

6.8. [6.16]. Ins yMeHbIIEeHMA BIAXKHOCTHREIX aAedopMarimii
cjenyer npeaycmarpuears ruapodpobHsanuio HJIM 3alUTyY BOAO-
CTOHKHMMH KDPaCKaMK IOBepXHOCTEH acOeCTOLIEMEHTHBIX KOHCT-
PYKIMH.

JInAa mnOBBINIIEHUA [JOJIOBEYHOCTH, VMEHBINEHHUA BJIAXKHOCT-
HBIX aedopmanuit acbecTomeMeHTHBIX KOHCTPYVKIME M VavVdIile-
HUA 4UX BHAA, HX ITOBEPXHOCTH OKPANINBAIOT Pa3JIHYHBIMU
KpacCKaMH HJIH HAHOCAT Ha HHX ApeBecHbI# wmirnoH. IIpomeinineH-
HOCTh IIPOM3BOAUT TAK)Ke HM3JACJINA, B KOTOPhIE IOCTYIIAET KpAacH-
Lilee BeIeCTBO B NIpoLecce NMPUIroTOBJEHHSA MACChI, a TaKKe KpVII-
HODa3MepHBIe IJIOCKHE JINCTHI, OKpAalllIeHHbIe CHANKATHBIMH Kpa-
CKAMH HJH CHHTETHUYECKMMH 3MAJAAMU H KPACKaMH.

IInockne aucTel, NpeAHA3HAYEHHLIE AJA CTPOHTEABHBIX KOH-
CTPYKIHMHA B Ka4yecTBe HAPYIKHOM HMJAH BHYTPEHHeH OOJHIIOBKH,
MOryT OBITH OKPALUEHH B MOCTPOEYHBIX YCJIOBHUAX.

14



OKpacKa COCTOMT H3 CJAEAVIOLINX OIeparmi;

IMOArOTOBKA NOBEpPXHOCTH acbecroueMeHTa K OKpacke. Ouu-
IIIeHHAA OT I'PA3H IOBEPXHOCTh OOXAVBAETCA CIXKATHIM BO3AVXOM M
00e3XKNPHBAETCA pacTBopurteaeM (YauT-CIUPHUT, alleTOH H AP.);

IIPUTrOTOBJIEHHE OKpAIINBAOIEN KOMIIO3HIHH. 1A OKpacKku
MOTryT ObITH HCIIOJIB30BAHBI JAKOKPACOYHBIE MATEPHAJLI, NAIOLIHe
arMochepo- ¥ BOAOCTOMKOE NMOKpPHITHEe. B KayecTBe OKpaUIHBAalO-
X MaTepPHAJNIOB PEKOMEHAVIOTCA HNEePXJOPBHHUJIOBLIE IMAJH TH-
na XB-1100 (T'OCT 6993 -- 79%); xkpemHHilopraHuuyecKme 3Ma-
au KO-174 (TY 6-02-576 -- 75); pabouasa BaskocTs 3Mann 18 --
20¢c 10 BHCKo3uMeTDYy B3-4; HaHeCeHHe 3MaJ M HA NOBEPX-
HOCTh JIHCTA.

JMaJb HAHOCHTCA KpacKopachneLiuTesaeM B 2 -- 3 c¢JI08 .0
ITOTHOM YKDPBIBHCTOCTH C IIPDOMEMKYTOYHOM CYIIKOM KaKAOro CJosA
B TedeHue 20 -- 30 muu. OxoHuaTenpHas cymka B TedeHue 2 --
3 4. IlonHoe oTBepaKIeHHEe OKPACOYHOIO CJIOA 3aKaHUWBaeTCA Ha
D -- T-e CYTKH.

OxpacouHsle 3MajJH HABJAIOTCA TOKCHYHBIMH, M[OXapo- M
B3PHLIBOOITACHBIMH BelIleCTBAMM, IIO3TOMY HeoOxoammo cobaionaTe
HODPMBI M MPABHIA TEXHHKH 0e30MMaCHOCTH.

6.9. B HeoOXoAMMBIX CJAYYaAX HA ITOBEPXHOCTH IIJAUT H IaHe-
JeH caenyeT HAHOCHTH rnapousonanuio. IlaponsonsaumoHHBIN CJa0MH
HAHOCHTCH Ha IJOCKYIO acbecToOeMeHTHYIO OBIIIMBKY C BHYTPEH-
HeM ee CTOPOHBI.

Beibop THIIA TAPOMIOAAIIMOHHOrO CJHOA B KaXKIOM KOHKDET-
HOM CJyudae IIPOMCXOAUT COIJIACHO pacuety TpedfyeMoro COnpoTus-
JIEHUA NMapoONpOHMIAHHIO, onpexeaenHoro no CHulIl II-3-79™*.

PexomeHnayeMsbie THIILI NMAPOHIOJAIIMOHHBIX CJOEB IIPHBEAEHBI]
B Tabn. 4. IIpumep pacuera npeacrasiaeH B PykoBoacrse o Ter-
JIOTEXHHYECKOMY pacyeTy H TIPOEKTHPOBAHHIO OrpayXAaIONIHX
koHcrpyKumit (M.: Crpoitusgar, 1985).

6.10. Ilo [n. 6.21] He monyckKaeTcHA. IIpMJIOKeHHe K acbecTolle-
MEHTHBIM JIMCTAaM, OOIIIMBKAM KAPKACHBIX M 0eCKaApKACHBIX IIJHUT
U ITaHeJIeH COCPEeAOTOYEHHBIX Harpysokxk (or Tpybonposomos, 000-
pyAOBaHMA H T.I.). IIpuaoxenne TAKHX HArpy30K AONYCKAETCA K
3KCTPY3HOHHBIM IIJIHNTAM M NAaHENAM, 4 TaKXe X KapKacaM ILIuT
U naxejaeu.

IIpu npuaoikeHHMH yKas3aHHBIX HArpPY30K K IJIMTAM M IaHe-
JIAM JNOJXEH IIPOBOXUTHBCA pPacyeT Ha INPOYHOCTE M JAedopMmaninu

y3Jna KpeIJieHnA, a TaKie IJINT U IIaHeJeH C YU4eTOM BCeX AeMCT-
BYJOLINX HA KOHCTPYKIMIO HATPY30K M BO3REHCTBHH.
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7. IPUMEPBI PACYETA ACBECTOIIEMEHTHBIX
KOHCTPYKIIHHA

7.1. B HacrosieM paszese NMpHBEAEHHI MPHMEPHI pacdera ocC-
HOBHBIX THIIOB ac0eCTOLEeMEHTHBIX KOHCTPYKIHNMK: BOJHHUCTHIX JIH-
ctoB (npumep 1), NJINAT ¢ AepeBAHHHIM KAPKACOM I10Z BOJHHCTVIO
(npumep 2) u pynornryo (npuMep 3) KpoBamo, nNJauT ¢ acbecroue-
MEHTHBIM KapKaCcOM IIOA BOJHHCTYIO KpoBai0 (rnnpumep 4), cTeHo-
BOM IAHEJH C METAIIHYECKMM KapkacoMm (npumep d), 3KCTPY3H-
OHHOH cTeHOBOM naHeam (npumep 6), GeckapkacHoif (Tpexcaoii-
HOM) CTEeHOBOM naHeam (npumep 7), CTOMKHM H3 3KCTPY3HMOHHOIO
mBejasiepa (nmpumep 8), aKCTPy3uOHHOM MAATHI (ipumep 9).

7.2. Pacuer KOHCTDYKIMH HA TEeMIIeDATYDHO-BJAXKHOCTHBIEO
BO3JIEMCTBHA IIOKA3aH HA IIpEMepe pacdera 3KCTPY3HOHHOH CTe-
HQBOH ITaHeJH.

IIPHMEP 1. PACYET BOJIHECTOI'O JIHCTA IJS KPOBJIH
Hcxonable JaHHBIC NJIA pacyeTa JHCTa

Kposasa BBINIOJHEHA M3 BOJHHCTOrO Jucra tuna ¥YB-7,5-175
(FOCT 16233-77%¥)  BBICHIErO COPTA, IIEPBOM KATErOPHMH Ka4eCTBA.
IIpenen npounocTn -- He MeHee 20 MIla. KpoBsiaa He uMeeT CHHU3Y
yepAavYHOro HacrmJja. BOJHHCTBIA JHCT He 3aIHIIEH BOIOCTOM-
KHM IOKpeITHeM. PanoH crpouTesbecTBa -- Mockosckana 06a. Tem-
meparypa sxkcnayarauuu He npessinaer 40 °C. Boanuctseie Juc-
THI OITHPAIOTCA HA IIPOrOHEBI € IIIATOM ITI0 rOpH3oHTaAAH 1,5 M.

Pacuer Jducra

Pacyer snmcra nmpomaBoaurca no [n. 4.14] va perictBue cHero-
BOM HArpyskKH, a TaKiXXe HA AeHCTBHE COCPEAOTOUYEHHOM HArpy3KH
(Bec pabouero ¢ HHCTPYMEHTOM), IPHJIOXKEHHOM K rpedHIO JI00oH
M3 CpeIHMX BOJIH.

A. Onpedenenue Hazpy3ox

SHAYEHNA KPATKOBDEMEHHOH M BPEMEHHOH AJHTEJNbHOHN CHe-
MOBOH HArpyasox, noayuyeHHble aasa Mockosckoit oba. (111 paiion
o Becy cHerosoro nokposa) no CHuII 2.01.07 -- 85, ¢ mupuHoit
naucta 1 M, paBH&I:

HOPMATHBHEIEe 3HAYCHHA:

KpaTKoBpeMeHHas ¢ = 700 H/m,

BpeMeHHaA AnuTensHas q, = 300 H/wm;

pacyeTHbIe 3HAYECHUA:

KpaTKoBpeMeHHasA ¢P = g*n = 700-1,6 = 1162 H/m;
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BpeMeHHas aauTeabHas ¢ = 300-1,6 = 480 H/m.

3HaYeHVe MOCTOAHHOM HAarpy3kKkH OT COOCTBEHHOH MAacCCHI JIHC-
ta, pasHo¥ o I'OCT 16233 -- 77 330 H, cocrasaner:

HOPDMATHUBHOE 3HAYCHHE

g = 330/1,75 = 189 H/m;

pacyeTHOEe 3HAYEHHe

g = 189-1,2 = 226 H/m.

PacyeTHasd CcOCPefOTOYEHHAsA Harpyska ot Beca paboue-
ro ¢ uHCTpymMeHnToM cocrasaser mo CHull 2.01.07 -- 85

1000 H-1,2 = 1200 H.
B. Onpedenenue ycuaui

OnpenenseM yCHAHSA, BOZHHKAIOLIIME B JHCTE OT HATPY30K, C
y4eTOM 3aJaHHBIX YCJAOBHM ONMMpPAHNA M paboTel aucra no 6anou-
HOH CXeMe.

OnpenenseM pacHYeTHBIHM MOMEHT OT BCeX HArpys3ox (paBHO-
MEPDHO pacnpeiejeHHOH CHEroBOM HArpy3KH H OT cOOCTBeHHOM
MAacChI):

2 2
M= @ - (480+1162+226)1,5" _ g5 4 Hom.
8 8

YuuteiBaa no [mo. 3.2,a] cHuMMeHHe pacCUYeTHBIX COIIPOTHBJIE-
HUH acOecToleMeHTa Npu pacdeTre HA AGMCTBHE TOJBLKO HOCTOAH-
HbBIX H BPEMEHHBIX IJHTEJBHEIX HAaArpy30K, OonpeleJHUM pacderT-
HBIH MOMEHT OT JEeMCTBHA 3THX HArpPy30K

gl2 (300 + 226)1,52
M= .- R = 148 H'm.

ITonepeuHasa cuga @ npu pacyere BOJHUCTHIX JHCTOB He OII-
peaensieTcA BCJEACTBHE HE3HAYHUTEJHLHOCTH BO3HHKAIOUIHX KAaca-

TeJBHBIX HANDAXECHUH.

B. Onpedenernue zeomempuueckux xapaxmepucmux aucma

OnpenenaeM reoMeTpHUYECKHe XapPAKTEePHCTHKM JIACTA IIPH
paBHOMEPHO DpacrpeiejieHHOM H COCpeXOTO4YeHHOM Harpyskax co-
OoTBeTCTBEeHHO 1o dopmynam [33] n [35]:

W,=Wn;n=5a=02m, § =0,75-10-2 m;

0,0381 (20 + 2,6:0,75) (5,4 +0,75)% — (20 — 2,6:0,75) x

Wo = —Zo——to- oo o2l s -

5,4 + 0,75
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_ 3
< .. X (54-075)7 20,38-107° ™°.

IIpu pacuere HA PaAaBHOMEPHO pacCnpemeSeHHYI0O HAarpysky
W, = 20,38-105-5 = 101,9-10%° m3. Oanako mo [n. 4.14] snaue-
Hue W, caeayeT YMHOXKHUTH Ha Koaddunuenrt K;, onpeaensemMbin
o [gepr.7].

CHauana onpegeaseM orHowenwe hy/9d =54/7,5 = 7,2;
torna no [uepr. 7] K;=0,74, a WRK; =101,9 -10° x
x 0,74 = 75,41-10-6 m3.

IIpu pacueTe Ha COCPEIOTOYEHHYIO HArpy3kKy, onpeaenss Ko-
adbduuuent C no [puc. 6], noryuum:

W, =W_/a = 20,38/20 = 1,02;

I, = 1,02:6,15/2 = 3,14:10-8 m4.

MoMeHnT MHepuHH NAOCKOro aucra (Ha eAHHHIY LIHPHHBI)

I, = 0,753/12 = 0,0352:10°8 m4;

I/I; = 3,14:10-8/0,0352-10-8 = 89,2.

Beanumna xoadpduumenrta C [mo puc. 6] npm 3HaveHHUH
a/l = 20/150 = 0,133 u mnonyuyenHnix 3HaveHuax I, u I; pasHa

0,72.

I'. Onpedenenue HanpaxceHui 8 aucme

Hanpsa:xxenns B JHUCTE PABHBEI:

OT ACHCTBHA BCEX PABHOMEDHO PAaCHIpEeAEJEHHBIX HArpy30K IO
dopmyane [31}: 6 = M/K,W, = 525,4/75,41-106 = 6,9 MIla;

OT AENCTBHUA IIOCTOAHHBIX M BPEMEHHbBIX AJMNTENBHBIX HArpy-
30K no dopmyre [31]: & = 148/75,41-106 = 1,95 MIla;

OT AEMCTBHA COCPEAOTOYEHHOH Harpys3ku 1o dopmyae [32] c
yuyeToM KoaddHuumueHTa = 0,75 06 = zf'kKka =
= 1200-0,72/0,75-75,41-10-6 = 15,3 MTIa.

. Onpedenenue npozuba aucma

OnpenensieM nporun® or AeHCTBUA HOPDMATHBHOIO 3HAYEHUA
PaBHOMEPHO pacnpelesIeHHOM HArpys3kHu no ¢dpopmy.e

f = (5/384)(qi4/EI).

IIporn6 nucra ¢ y4eToM CHHMKEHHS MoOAyaAA yapyroctu E ac-
GecroniemenTa [n. 3.4] caenyer onpenesATs KAK HA AeHCTBHE BCEX
HATPY30K, TAK M Ha JeHCTBHE TOCTOAHHLIX M BPEMEHHbLIX AJH-
TEeJBbHBIX HArPY30K.

IIpyuauMaeM MOAYJIb YIPYrocTH acbfecToieMeHTa IpH pacyere
Ha aeiicTBMe Bcex Harpy3ok no [ra6a. 2] E = 0,13-10% MIla.
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Moayae ynpyroctu acbecToineMeHTa IIPH pacueTe Ha JeicTBHE
IIOCTOAHHBIX M BPEMEHHBIX IJHTEJIBHLIX HArpy30K B COOTBETCT-
BuH ¢ [n. 3.4] 6yner paBeH:

E = 0,13-10°-0,65 = 0,0845-10° MIlIa.

Hcrons3ya noaydeHHbie BbIllle 3HAYEHHA HOPMATHUBHBIX HAa-
IPY30K B MOMeHTa uHepuuu I, onpeaenaemoro no dopmyne [33]:

I=W(h+§)2=Wonh+8)/2 =
= 20,38-5-3,075-108 = 313-34-10% Mm%, noayumm craeaymonue

3HaYeHua nporuba:
IIpH pacdyeTe HA ASHCTBHE BCEX HArDY3OK

5(1000 + 189)1,54%
[ ™ ceemccmemecce e = 0;19°10"2 M;
384-0,13'10°-313,34-10°8

IIpH pacdyeTe HA OeHCTBHE ITOCTOAHHBIX H BPEMEHHBLIX OJaH-
TeJAbLHBIX HAT'PY30K

5(300 + 189)1,5%
TS = 0,08°10°2 m
384-0,0845-10°-313,34-10°8

IIposepra mpounocTH M nporuba Jamcra

A. Onpedenenue pacuemnuvix conpomuéneHuli
acl6ecmoyemenma

OnpeneneHre pacyeTHOro CONPOTHBJIEHHA _acbecToileMeHTa
npou3BoAuTCcA no [nmo. 3.1 u 3.2].

Onpenenaa R,, no [raba. 1] npu BpeMEHHOM COIIPOTHUBJICHUH
acbecTolleMeHTa, paBHOM 20 MIla, nmonyynm R,, = 19 Mlla.

Kosddunument yciaosuit paGorsr g npm pacqe're JUCTA Ha
NeHCTBHE DAaBHOMEPHO pacnpeleieHHBIX Harpy3oK MOMKHO OIIpe-
AeJHUTH 1o dopmysie, aHAJIOrMYHON NpuBeAeHHO# B [m. 3.2a].

- Q/(q + Qg)'

Torma, Y , = (226 + 480 + 1162)/(226 +'480 + 1162 + 226 +
+ 480) = 0,78
an'rmnaa, Y10 BOJHHCTHIA JHCT He 3JaUIHILECH Bnaronenpo-

HUIAEeMbIM IIOKPBITHEM, BBOAUM Ko3bdumueHr Jp =
[n. 3.26].



IIpoBepka mpouHOCTH AHCTA

IIpu npoBepKe IIPOYHOCTH JIUCTA ITOJYUYHM:

IIPH NeHMCTBHH BCeX PABHOMEPHO PaCIIpe/ieIeHHBIX HArpy30K

¢=6,9 Mlla < R,, }ow=19-0,8 = 16,2 MIla;

NpH JAEHUCTBHHU NOCTOAHHHIX M BPDEMEHHBIX AJHUTEJBHBIX DaB-
Houepno pacnpezeJeHHbIX Harpys3ok

= 1,95 Mlla < R, 3" ¥w = 19-0,73-0,8 = 11,1 MIla;
npu AeHCTBHH cocpe.uo'roqennoﬁ HarpyakH
6= 15,3 MIla < R,, ¥w = 19-0,8 = 16,2 MIla.

ITposepka mporm6a aMcTA

B coorBercTBuH C [n. 4.24 u Taba. 7] noayuyum:

NNpHU AeHCTBHMH BCEX HATUDPY3OK

f=0,19-102 < (1/150) = (1/150)1,5 = 1102 m;

IIPH JAEeMCTBHHU IIOCTOAHHBIX M BPEMEHHBIX AJUTENbHBIX Ha-

I'pY30K
f=0,08102 < (1/150)l = 1-102 m

ITIPHMEP 2. PACYET IIJHATHI C ZEPEBAHHBIM KAPKACOM
10 BOJTHHCTY¥10 KPOBJIIO

Hcxonnrle JanHeple AAA pacdeTa MJIHTHI

AcbecTolleMEeHTHAA KapkKacHas IIJIUTA, IIoNepedyHoe CedYeHUe
KOTOPOM IIDMBEAEHO Ha pHC. 1, mpeaHasHauyaeTca AJA NOKPBITHA
oA BOJHHCTYIO KPOBJIO IIDOM3BOIACTBEHHOIO 34aHHMA, PAacIioJio-
sxkeHHOro B III panonHe no Becy cHeroBoro nmoxkposa u IV paioHe
IO BeTPOBOMY Hanopy. Kapkac niauThI BRINTOJHEH M3 JAePeBAHHBIX
OpYCKOB, HMKHAA OOIIMBKA -- H3 acOeCcTOleMEeHTHOro IMnIOCKOro
ITPECCOBAHHOIO JIHCTA, KPOBJA -- U3 acﬁecTouemeH'rHHx BOJIHU -
CTHIX JHcTOB ¥YB-7,5-175, yxknaaniBaeMpIXx Ha KpaidHme OpycKH
KapKaca, YTeIJUTeNh U3 MUHEPaJoBaTHHIX nauT § = 125 xr/m3.

140999

I‘O‘d AL

m-m L LA T

10 ) 4 40 J( 10
1500 _

Puc. 1. [lonepeunoe ceuenHe NANTHI
1 -- acbecToleMeHTHHIe JHCTH ¥ B-79; 2 -- YTeILTATeNbD,
3 -- 6pyckn; 4 -- acbecToneMeHTHRIA ILUIOCKHEA JIMCT
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CoequHeHue OOIIHMBKHU C KapKacoM HA INypyIax AUaMeTpoM 4 MM
¢ utarom 250 mMm. IlauTa cBOBOAHO ONMMpaeTCA IO KOPOTKHM CTO-
poHaM. PacueTHbiii npoiaer 3 M. BraskHocTs BO3AyXa BHYTPH IIO-
merneHua 75 %, remneparypa 17 °C.

Onpenenenue HanpsKeHUM B KpauHUX pefpax Kapkaca
H OOLIMBKE NJIHUTHI

A. Onpedenernue nazpy3aox

PesyabraTsl onpesesieHNA HArpy30K IpuBelneHbI B Tabj. .

BenruyuHsl KpaTKOBPEMEHHBIX H AJHUTEJBHBIX HATUPY30K IIpH-
BeseHBI B Taba. 6.

CymMMmapHana pacueTHas HArpyska Ha KpaiiHee peOpo HAHMTEHI
PaBHA:

g? = 0,75(1,08 + 0,47 + 0,748) = 1,72 xH/m.
IlocTOAHHO M OJANTENBHO AeHCTBYIONIAsS BPEeMEHHAA Harpyska
Ha KpaiiHee peOpo nMauTHI paBHA:

. = 0,75(0,47 + 0,748) = 0,9135 kH/m.

CyMMmapHas HOpMATHMBHAA HArPY3Ka HA KpalHee pedpo maM-
Thl PABHA:

g* = 0,75(1 + 0,61) = 1,2075 xH/m.

Cpeanee 3HaueHMe KO dHLUEHTA Neperpy3KH PaBHO:!

n=1,72/1,2075 = 1,4244.

B. Onpedenenue ycunuii

Onpenenaa M u @ AnA NIAATHL Kak AaA OajJxKH, CBOGOIHO
OIIePTOM 110 KOHIAM, INOJAYYHUM

M. = gPI2/8 = 1,72:3%/8 = 1,935 kH-m.
Qox = /2 = 1,72-3/2 = 2,568 xH -- na onope.

B. Onpedenernue zeomempuueckux xapaKxmepucmux nAUmMbL
6e3 yuema nodamausocmu c8a3ei xapxaca ¢ o0wueKol

Ilnoniaaes IOIEPEeYHOrO CEeYeHHA IJEepPeBAHHBIX pedep NnIuThI
ANA KpailiHero peﬁzpa A,=413 =52 cM?, pgna  cpexmmero --
A, = 46,50 = 26 cm“.

ILnomanes momepeyHOro CeYeHHA HIKHEH acOecTOolleMeHTHOM
OOIIMBKH, BKJIIOYAaeMOM B pacyeTHOE CeYeHHe, B COOTBETCTBHM C
In. 4.3] ana pacTaHyTHIX OOMIMBOK NpHHHMAaeM b = 250 . Tax
Kak d = lcM, 10 A, = (25 + 2 + 1)1 = 28 cm2, T.e. ¢ yuerom
NMOJIOBHHEI TOJMIIMHBI AePeBAHHOrO pebpa M cBeca aucra. Cober-
BeHHBIH# MOMEHT mHepuuu pebpa IS = 4-133/12 = 732,3 cm4.

CoOcTBeHHBI MOMEHT HHepInHH acfecToneMeHTHOH O0mmBKH
paBeH

I, = 28-13/12 = 2,3 cm4.
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Harpyska Hopmarus- |{Koadduuuent | PacueTHas OcHoBanue
Hasd Harpys3- |neperpysku Harpy3Ka,
Ka, kH/m?2 xH/m?2
CHeroBasi Ha- 1 1,55 1,55 CHull 2.01.07—-85

rpy3ka (Il cHe-
rosoi patioH)

Mtoro 1 ~ 1,55
CoGcTBeHHBIH
BeC:
wIocKuit ac- 0,18 1,2 0,22 I'OCT 18124-—-75*
DectolieMeHTHLIA T'OCT 16233-77*
BOJTHUCTBIH 0,23 1,2 0,28 I'OCT 9573—-82"
acBecroue-
MEHTHBLIHN JIMCT
yTeIUMTelb 0,16 1,2 0,2 CHulIl 11-25-80 pun. 3
depeBsHHBIE 0,04 1,2 0,048 CHull 2,01.07-85
6pycku
_H TOT :}. o EiEi" “““““ (3:,7:8 ___________________________
Tabnuna
ﬁar'p;:m;_ - ﬁ;ﬂ;;HHaH_ o Bpm_;;l;;ﬂ Hal_:pysl_c-a B OE-HDB;;IH;- -
V3K3, |
xkH/m?2 pJivTeJIbHas, KpaTKOBpe-
kH/m?2 MeHHasA, kH/M
Cherosas -  03}155=  0,7+155=  CHull 2.01.07—85

Harpy3kKa = (0,47 = 1,08

CoGcrBenmblit 0,748 ~ _
BCC

B coorBercTBun ¢ ¢dopmyaoit [24] paccToOaHHEe OT HHIKHEH
KPOMKH acfeCTOIIEeMEeHTHOro JHUCTa OOHIMBKHM OO0 LEHTPA THXKECTH
BCEero CeueHHdA, NPHUBEACHHONO K MaTepuany kKapkaca, 6yaer ormn-

peneJsieHoO caeAyiomumMm odpasom:

Jpeobpasyem dopmyay [24], pasaenus YuCIHTENbs H 3HAMEHA-
trens Ha E,, (S; = E5 = 0, Tak KaKk BepxHe# OOLUIMBKM HET) H IO-

aAydaeMm:

Y, = (S, + SoE9/Eys XA, + A9Eo/E,,,). 4)

Takum obGpasom, B npuMepax 2 -- 4 6yaeM npeobpa3oBLIBATH
ucooap3dyemole H3 CHulla dopmyasi, B KOTOpEIe BXOIAT COMHO-

KHUTEJIAMH MOAYJIH ynpyroctTd Kapkaca E,, m obmunsoxk E; n E,.
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82°7,5 + 28:0,5°1,4
52 + 28°1,4

TaK KAK OTHOIIEHHE MOZAYJIA YIPYrocTH OOIIMBKH K MOAYJIIO
ynpyroc'rn KapKaca paBHO:
E./E, =(1,4- 104)/(1 104) = 1,4.
PHBEJICHHBIH K MaTrepHaJy KapKaca MOMEHT MHEePIHH BCEro
ceueHuA Oyaer paBeH:

I“, 732,83 + 52(7,5 -- 4,59)2 = 1172,64 cm4;
= [2,3 + 28(4,59 -- 0,5)2]1,4 = 659 cm?;
I 1172,64 + 659 = 1831,64 cm?

CraTHYeCKHMIA MOMEHT HHMXKHel Oo0IIMBKM OTHOCUTEJBHO HEHT-
pa TAMECTH cedeHHA OyneTr paBeH:

S, = 1,4-28(4,59 -- 0,5) = 160,33 cm3.

I'. Onpedenernue zeomempuiecKux xapaxmepucmux naumaot
¢ yuemom nodamausocmu ceéAf3eil xapxaca ¢ odwiusxou

ITpuaumaeM miar mypyros, ¢ IIOMOIIBIO KOTODPLIX IIPHKpeIl-
AaeTcA acbecToleMEHTHBIN IJIOCKMH JHCT K AePeBAHHOMY KapkKa-
cy, paBHbIiM 250 MM, T.e. Ha MOJIOBMHE MpOJeTa umeerca n, = 6
HIYPYIIOB, He CYHTaA IIypyIna, YCTAHOBJEHHOrO IIO0 CepegHHe
I1poJIeTa.

Y4YHuTBIBAA, YTO pacdyeT BeAeTCA IXJA CBOOOAHO OIEpPThIX Kap-
KAaCHBIX IJIHT Ha NeHMCTBHEe PAaBHOMEDHO DacIpeAesJJeHHOM HArpys-

KH, KoddhduuueHT m onpezenseMm no dopmyae (2) ITocoBus.

B coorBercrtBum ¢ rpaduxkomM Ha [wepr. 3] M npm ngua-
meTpe cTanbHOoro mypyna d = 0,4 cm anHauenne KoaddunneHTa
paBHo:

= 62:10°. Koappuument K, = 1 ana cranenoro mypyna
[n 4. 7] B nHamem cayuae acﬁec'rou;eMeHTHaﬂ ofInNMBKA HMeeTcH
TOJNBKO B HM)KHelH YacTH ILIMTHI, T.e. Sl =¢§ 4 = 0. Torna

6S2E I’ K, m

3
|

n'_l (Zh + 52)10

6-160,33-1-10°-1-62:107°.732,3  _
6-300 (213 + 1) 1831, 64

H
|
!
|
l
|
:
l
|+
!
;
£
~d
ok
o

B cooreerctBuu c¢ dopmynoir [23] onpezenum orpanuue-
HUe Ha m:
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/ E I / 1172,64

EIy + Eq;l,

Cren0BaTeNbHO, M > m,,.

Iia pacyera KapKaca NpHHHUMaeM m = m,, a AJja pacdera ob-
inuBoK npuHuMaemM m = (0,714 (cm. O6m. u. Hacrosamero Ilo-
cobusA).

OnpenennM HOBOE MOJIOXKEHHE HEMTPAJBHOM OCHM C YYETOM IO-
naTauBocTH cBA3ein no ¢popmynae [18] m cooTBercTByIOIINIE MOMEH-
THI HHEpLUHH KapKaca U OOLIMBKM:

IJA onpelesIeHUA HAIIPDAMXEHUH B O0IIMBKAaX

E_S +E;S, 52-7,5 + 1,4:28:0,5-0,714

Y = —————— =

ST = 5,05 cMm;
+ 1,4 .
E A +E)A, 1,4-0,714-28

I, = 732,3 + 52(7,5 - 5,05)% = 1044,43 cm?;
I, = 1,4[2,3 + 28(5,05 - 0,5)%] = 814,76 eu;
IJIA oNpefieieHAs Hanpsi>keHn# B KapkKace

52-7,5 + 1,4-28:0,5°0,5334
52 + 1,4°0,56334°28

Ly = 732,8 + 52(7,5 -- 5,49)2 = 942,38 cmt;
I, = 1,4[2,3 + 28(5,49 -- 0,5)2] = 979,3 cm*.

II. Onpedenenue Hanpaxcenuii 8 xpainux pebpax Kapkaca
u obwuexe naumol

Hanpsaxenunsa B OOLIIMBKE H Kapkace ILIHTHI ONpenedAIOTCHA IO
[r1. 4.12] u dopmyanam [12], [13].
Onpegenum ko3dduumeHT B ANA pacyeTa HANPAXKEHUH B 00-

IIuBKax M Kapkace no ¢opmyae [19]:
I pacyeTra HATIPAXKEHHH B OOIIHMBKAaxX

104443 - 0,714%-814,76
‘ﬁ B ceemsursesssressasesnes | A = 0,431;

1044,43 + 0,714 -814,76
AJIS pacyeTa HANPAMKEHHH B Kapkace

942.38 - 0,53342:979.3
| e ——— — = 0.5436.
042.38 + 0,53342-979.3



IIo &¢opmyne [12] onpenensemM HanpaXeHHsa B OOIINBKe
NJINUTHI.

Tax xak E;I, =0, 10

193,5(5,05 - 0,5)
P X6 R W} ) J——— = 4,3 MIla.
0,714:'814.76

B MecTe KOHTaAKTa OOIIMBKH C KapKacoMm

IIo bopmyane [13] onpezensaeM HanpAKeHUA B KpanHeM pebpe
Kapkaca:

B CXATOH 30HE

o =—05( +8) i 0,5 (1 +0,5436 1935014 ~ 349
- — U, - — U, + ’ =
« I, ) ~ 542,38

= _ 13,49 MIIa:

B PaAaCTAHYTOHN 30HE

o, =050+8) XY =051 +0,5436) —or A Z05)

I 942,38

= 7,91 Mlla.

OnpenensieM KacareJbHBIC HANPIKEHHA B KapKace 1o GopMmy-
Je {14‘ :

I, = 942,38 + 979,30 = 1921,68 cm?;
S, = 1,4-28(5,49 -- 0,5) + 4,49-4-2,24 = 235,9 cm3;
T = 2,58-235,9/4-1921,68 = 0,79 MIIa.

Onpenenenne HanpaKeHHK B cpegHeM pelfpe xapkaca
B OOIINBKE ILJIMTEL

A. Ilodcuem nazpy3sox

Ha cpeanee peOpo MoOKeT CAy4YaiiHO BO3AEHMCTBOBATE COCPENO-

TOYEHHAaA cuja P B cepefHHe IIpoJieTa, paBHad cOOCTBEHHOMY Be-
cy 4denosexa ¢ uHcrpymentToM. Cornacuo CHwuII 2.01.07 -- 85 co-

cpeporoyeHHaa cuna P = 1 kH, a xoadduuuenT neperpysku pa-
Bed 1,2. Torza pacuernasa seauuumna PP = 11,2 = 1,2 kH.
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B. Onpedenenue ycuaui M u Q

MaxkcuMaJbHOE 3HAYEHHE IIONePeyHOH CHJIBI
Q 0y = P/2 = 0,6 xH.
a!ccnma.nbaoe 3HAYEHWE u3rubaroiero MOMEHTA
M = Pl/4 = 1,2:3/4 = 0,9 kH'M.

B. Onpedenenue zeomempuieckux xapaxmepucmux niumoi
Oe3 yuema nodamauséocmu c6éA3eil Kapxaca ¢ o0wuseKol

ITonGop ceueHMa pebOpa OCYILIECTBJIAETCA II0O TOH XKe CxXeme,
yTo M nonbop cedeHNs KpariHHX pebep.

OnpenesuM TONOXKeHUE HEUTPATBbHOM OCH B COOTBETCTBHM C
[n. 4.9] Ge3 ydyera noxzaraMBOCTH cBA3el pebpa ¢ OBIIMBKOI.
Ilnomiaapr nomnepedHOro CcedYeHUs IIPOMEXKYTOUYHOro pebpa B
IBa pasa MeHbLIe KpaitHero, T.e. 6,54 = 26 cm?. Illupuna
O0IIIMBKH, BKJIOYaeMasa B pacueT, COTJIAcHO In 4.3| 6yner paBHa
by = 2-25 = 50 cm.

—(264+500514)/(26+5014)— 1,448 cm.

MOMEHT HHEpLUH ¥ CTATHYeCKHH MOMEHT CABHIraemMoM uyac-
TH ceueHUA (OOMIMBKHM) OTHOCHTEJBLHO HeHTpaJsHOM ocu OyayT
pPaBHBI:

IS, = 4-6,53/12 = 91,54 cm;

Iar = 01, 54 + 26(4, 25 -- 1,448)2 = 295,67 cm4;
I3=1 4[50 13/12 + 50(1,448 -- 0,5)2 ; 68,74 cm?;
Sg = 50-1,4(1,448 -- 0,5) = 64, 36 cCM

I° = 295,67 + 68,74 = 364,41 cm?

I'. Onpedenenue zeomempuueckux xapaxmepucmuix niaumbt
¢ yuemom nodamausocmu ceasell kapxaca ¢ o6wusKoil

YroJa noBopoTa ONOPHOIO CeYeHHA

P12 1,2-300°
0= T e . . . o a T = 0,073738.
16E I 16-91,54-10

ITo dopmyne [2 1] onpeneasieM BeJHYNHY m:

2:9000-66,36-62:107° 1
6-0,073738 (26,5 +1) 364,41

IIo dopmyae |23l QOJYYMM:
m, = 0,4 ¥ 295,67/68,74 = 0,8296 ~ 0,83.

BelHYMHEL m H m, OKa3aJuCh IIPaKTHYECKH paBHBIMH. lIpu-
Humaem m = (0,83 mm pacuera pefpa u OGIIMBKH.
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OnpenensieM HOBOE MNOJIOXKEHHE HeMTPAJIBHONH OCHM B COOTBETCT-
BuH ¢ [n. 4.4] no dopmyae [18]

Y = (26:4,25 + 50-0,5-1,4-0,83)/(26 + 0,83:50:1,4) =
= 1,66 cm;

MOMEHTBHI HHepIIUHM Kapkaca ¥ oOIMBKH OyAyT paBHBI:

I, = 91,54 + 26(4,25 -- 1,66)% = 265,95 cm4;
I, = 1,4[50-13/12 + 50(1,66 -- 0,5)2] = 100 cm4.

H. Onpedenernue nanpaxcenuii 8 cpednem pebpe
u pedyyupyemoii wacmu obwuexu

ITo dopmyne [19] naxomum xoadpdummenr A = (365,95 --
-100-0,83%) / (265,95 + 100-0,832) = = 0,5886.
B o0minBKe HanpsixKeHusa onpeaeasiorca no gopmyae [12]

900°1,66°1,4
Gy = 0,5(1 - 0,5886) ---reereemeemenee- - 5.184 MIla.
0.83-100

B cpeaneM Kapkace HANpPSAXKEHHUA ONpeAeJadaloTcA o dopmyae
[13]:
B CXAaToOM 30He pebpa

900 (7,5 — 1,66)
T e = -0, +0,5886) — = — 15,67 MlIla;
265,95

B PacTAHYTOH 30He pebpa

900 (1,66 — 1)

o, = 0,5(1+0,5886) —~——- = 1,774 Mlla;
265,95

I, = 265,95 + 100 = 365,95 cmt:

S, = 1,4'50(1,66 -- 0,5) + 0,66-4-0,33 = 82,07 cm3;

T~ 0,6-82,07/4-365,95 = 0,0337 MIIa.

IIpoBepka NMpoYHOCTH 31eMEHTOB IIHTEHI

IIpoBepKa NPOYHOCTH 3JEMEHTOB ILIUTHI IIPOBOJUTCA 11O
[n. 4.1] u dopmynam [1] -- [4].

A. Onpedenenue pacuemmnsvix conpomuenenuii naocKozo
npeccoéarHH020 acbecmoyemMeNmuoz0o rucma

IIpeccoBaHHBI NAOCKHH acbeCTOLEMEHTHBIN JIHUCT NMPUHAT B
COOTBETCTBHH C [m1. 6.2].
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B coorBerctBuu ¢ I'OCT 18124 -- 75" mepsblit copr mnpecco-
BAHHOIO acbecToueMeHTHOro ILIOCKOro JHCTA HMeeT BpPEeMEHHOe
conporuBJeHune n3ruby 23 MlIla.

B cooTBeTCTBHMHM ¢ peKoMeHmauuaMH [n. 3.1] creayer npuuu-
MATh BPEMEHHOE CONDOTHBJIEHHE H3ruby anA pacuyera IIJWUTHI,
pasuoe 23-0,9 = 20,7 MIla. Tak KaKk Takoro BPeMEeHHOro COIIPO-
THBJeHUA n3ruby B [Taba. 1] HeT, TO caeayeT NMpHHHAMATH 3HaYe-
HHA pacdYeTHHIX COMMPOTHMBJIECHHHM aclecrolieMeHTa, HAXOQALIIMECA B
Gamxaiienn rpade, T.e. COOTBETCTBYIOIIIME BPEMEHHOMY CONPO-
tusaeHuio uaruba 20 MIla. Caemosarenrno R, = 30,5 Mlla,
R, = 8,5 Mlla nu R, = 14,5 MIla.

Kpome aToro, pacueTHble CONPDOTHBJIEHHA CAEAYET VMHOMXHUTEH
Ha KoaddHuuMeHT ycaosua paGorst §, B coorsercTBuH ¢ [m. 3.2al.

Tak KaK HOpMaJBbHBIE HAIPDHAMEHMA IPONOPIHUOHAJIBHBI
HarpyskaM, TO MOXKHO 3anucarter KopPHIMEeHT VYyCJIOBHA pa-
60THI B BHIE

T¢=9/@ +q4 )=1,72/(1,72 + 0,9135) = 0,653.

Torna R. = 30,5-0,653 = 19,92 MIla;
R, = 8,5:0,653 = 5,55 MIla;
R,, = 14,5:0,653 = 8,47 MIla.

Tak Xaxk rnauTa 3KCIHJAVATHPVETCA B IIOMEIIEHHAX C IIOBBI-
IIeHHOH BJAXKHOCTBIO (70 %), TO HeoOXOAHMMO BBECTH JONOJHM-
TeJbHBIA KoaddunmueHT ycaosua paborel coraacuo [n. 3.26,] pas-
HEI T = 0,8. CrenosarenrHo,

R, = 19,92-0,8 = 15,95 MIla;
R; = 5,565'0,8 = 4,45 MlIla;
R, = 8,47-0,8 = 6,88 MlIla.

Onpeaenedue pacyeTHLIX COINPOTHUBJIEHHH Kapkaca Rwm wH
Rws npoussoaurca o CHuII I1-25-80 “JlepeBAaHHBIE KOHCTDYK-
nun” aaa apesecuHb! Il KareropmM pacueTHOe COIIPOTHBJICHHE
APEBECHHB! BAOJbL BOJOKOH CxaTuio Ry, = 13 Mlla, pacrasxenuio
Ryr, = 10 MIla, ckaneiBauuio Ry, = 1,6 Mlla.

I[IpuHuMAaA, YTO KOHCTPVKIIMA NJAHUTH Oyzer 3KCIJIyaTHPO-
BATHECA B IIOMEILEHHAX C BJAXKHOCTBHIO BHYTPH IIOMEILeHHH IO
75 % u B coorBercTBuH ¢ Taba. 2 CHull II-25-80, remneparyp-
HO-BJIQKHOCTHBIE VCJIOBHMA 3KCIAyaTaiHuK OyayT COOTBETCTBOBATH
KaTeropuu A, NpH YCTAHOBHBIIEHCHA TeMIlepaType BO3ayxa A0
35 °C. KoadpdpuuueHnt yciosua paborst ¢, = } npuHMMaeTcA B CO-
oTBeTcTBHH C [n1. 3.2a,6].

Kpome Toro, B coorsercrsuu c 1. 3.2 CHull II-25-80 manpa-
EeHUSA OT NMOCTOAHHBIX M AJUTEJNBHO AEHCTBYIOIIHX HATPY30K He
npesbiiaioT 80 % orT HanpAXeHHil, BO3ZHMKAIOIIHUX OT BCEX BH-

OB HArpy3oK.

29



bB. Ilposepra npournocmu kpatinux pebep xapxaca
U odwusxu naumol

Hanps)xenus B KpaiiHnem pelbpe:

“,c = 13,49 MIla< Ry, = 13 MIla (c TounocTsio 10 5 %);
= 7,91 MIla< Ry, = 10 MIla;
T2 070 MlTac Ry, = 1,6 MITa.

Hanpsaxxenus B Oo0ILIMBKe, B 30HE KPEILJIEHHA K KpaMHHUM pe-
GpamM Kapkaca nautet 6, = 4,3 MIla < R, = 4,45 MIla.

B. Ilposepxa npounocmu cpednezo pebpa u obwusKu
8 30He KpenaeHusa K cpedremy pebpy

B cxaroit 30He cpeaHero pefpa HANDAMKEHHSA OPEBBIINAIOT
pacyeTHBIe, OXHAKO TAaK KaK BO3AECHCTBUE COCPENOTOYEHHON CHJIBI
Ha cpenHee pe6po HOCHT caydaiHbIl xapakrtep (mo TY xoxnenue
nmo cpeaHuM pebpaM B MOMEHT MOHTAaXK& NOKPHLITHA 3anpemeno),
TO NMOJNY4YEHHbIE HANPAMEHUA MOXHO CDABHMUTH C HOpMaTHBHOH

BEJIMUYMHOH CONPOTHUBJEHUA JPEBECHHBI CHCATHIO ch’ paBHOHK CO- -
raacHo CHull I1-25 - 80 23 Mlla:

6,y = 15,67 MIIa < R = 23 MIIa;
dur = 1,774 MIIa < Ry, = 10 MIIa;
Tur= 0,037 MIIa < Rw, = 1,6 Mila.

Hanpsaxxeuusn B obmiuBke G o= 5,184 MIla; R,, = 6,88 MI]la.

Pacuer M IpoBEepPKa NMPOYHOCTH 3JIEMEHTOB COSIHHCHHSA
Oo0IIMBOK ¢ KapKacom

Pacuer 3neMeHTOB coeanHeHMA OOILIMBOK C KAPKacoM Ccleayer
npoussoauTk no dopmyae [25]):

mS (M, -- Myp)/5 nJd.< T,, rae T, onpenenserca mo ¢opmy-
aam [62], [63] H [65]

s pacuera o6minBoK npuuar m = 0,714.

A. Onpedenenue nesoi wacmu gopmyavt [25]

Onpenenenne CTarMYeCKMX M TIeOMETDHYECKHX XapaKTepH-
CTUK:

~ 28(5,05 -- 0,5)1,4 = 178,36 cm3:
= 1044,43 + 814,76 = 1859,19 cmé:
=6, (M, -- M) = 193,5 xH-cm.

esas vacte popmyas [25] Oyaer paBHa:
0,814:178,36-193,5/5- 1859,16-16 = 0,5 xkH.

S,
I
n,
JI
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B. Onpedenernue npasoii wacmu popmyavi [25]

M3 ycroBusa cMATHA MaTepuala Kapkaca npasas dactb Gop-
myasl [25] onpenenserca no dopmyxae [62]:

s JE, ! / 2,1-10°
L =08dV—— = 0804V ———3— = 08829 cm;
W

1-10

L 0,8829%-1071
RY =-—""22 93 =0,648 kH.

g 2L + &, we (2-0,8829 + 1)

~
I

IlpaBaa uwacts ¢dopmyasl [25] U3 ycaoBuAa CMATHA ODINHMBOK
onpeaeaserca no ¢dopmyae [65]:

T, = 0,6-0,4-1-19,92-10-1 = 0,48 xH.
B. Ilpoeepra npounocmu

CnenoBarenbrHo, JeBaA dacTh Gopmyasl [25] ¢ TOYHOCTHIO A0
5 % paBHAa MMHMMAJBPHOMY 3HAYEHHIO IIPABOM YacTH.

Pacuer ® nposepka mporufa mjiHTH

Pacyer nmiauTe IO NpeAeabHOMY COCTOAHHMIO BTOPOM I'PYHHALI
IPOHU3BOAUTCA B COOTBETCTBHMH ¢ [ninm. 4.24, 4.25].

B coorsércrBuu c [rn. 4.24)] npeaenvuslt nporud naUT 1OKPHI-
Tl npuBenen B {Tabx. 7] u pasen f/l = 1/200.

MakcumManbsHBIA Nporud® B cepeAHHe NpoJieTa NJAUTHI Oyaer
paseH f = ¢"l4/D = 5/384.

HAecrkocrs Ha narnb6 D B B coorBercTBMH C [n. 4.20] onpene-
aAsaerTcH 1o dopmy.ie

D = Ew'I re

MomeHT HHepUMM NONEPEeYHOro cedeHHUsA KpamHero pebpa omn-
peneasgeM C MHHHMAJBHBLIM M3 IOJYYEeHHBIX m U m, 3HA4YEHHH
KO3ddHIIMeHTOB NOAaTJIUBOCTH, T.€. IO dopMyse [16]:

I.= 942,38 + 979,3 = 1921,68 cm4;
D = 1921,68-10% MITa-cm?:

5 1,935-300*
384 1921,68-104.1,424

/1 =0,746/300; f=11/402 < 1] 1200 .

107! = 0,746 cM, T.e.

f‘:
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IIPHMEP 3. PACUET ILIHTH C TEPEBAHHBIM
KAPKACOM MOX PYJIOHHYIO KPOBJIIO

Hcxodnvie dannbie 0aa paciema naumoi (puc. 2)

Pacuyernniit npoaer naute | = 300 cm.

Haubojsee HAaArpyXeHHBIMH ABJAIOTCA ABA INIPOMEXKYTOYHBIX
pedpa, TaK KaK HArpyskKa, BoCOpHHHMMaeMasa pebpom, cobupaercs
C ABYX NMOJYNPOJIETOB CIIpaBa ¥ cieBa oT pebpa.

1 z J

Hmmm

‘ r'ﬁ

70

130

:". 44
m:m RO
I_UJJ&G 440 40 430 40 440 401 11,10

70

1490

Puc. 2, llonepeunoe ceuense NAMTHI
1 -- acOecTomeMeHRTHARI® IUIOCKHEe JHCTH;, <& -- AOCKH;

3 -- YTeIUIATEeNh

Pacuer HANPAXKEHHN B 3JIEMERTAX IJIATHI
A. IIodcuem nazpysox

Cornaceo npoekTy Bec 1 M2 maurer 0,53 xH/m2.

IIna Mockosckor obsacTH cHeroBas HAarpyska paBHAa
1 xH/Mm2.

Bec pynonHoro kospa npuaumaem 0,15 xkH/M2, xoabduiu-
eHT neperpy3ku cornacao CHull 2.01.07 -- 85 pasen 1,2.

IlocToAHHO neMCTBYIOIIAA Harpyska Ovaer paBHA
(0,53 + 0,15)1,2 = 0,816 xH/m?.

KoabdunmeHT neperpy3ku AJA CHEroBOro IMOKpPOBa COrJacHO
CHull 2.01.07 -~ 85 O6yner paBeH 1,5675 = 1,57.

Bpemennas aaAUTENBbHO HgeHMCTBYIOILAA HArpy3Ka COrJacHoO
CHulI 2.01.07 - 85 Gyner pasna 0,3:1,57 = 0,47 kH/m2.

KparkoBpeMeHHO HEeHCTBYIOIIIAA CHerosasa Harpyska Oviaer
pasHa 0,7-1,57 = 1,1 xH/m2.

Cyumapnaa Harpy3xKa COCTaBUT
q? = 0,816 + 1,57 = 2,386 xH/m?.
HauTensHO AeMCTBYIONIAA HATPY3Ka COCTABHUT

= 0,816 + 0,97 = 1,286 xH/m2.
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PaBHOMepHO pacnpenesIeHHAaA HArpy3Ka HA pacueTHoOe Cpej-
Hee pebpo paBHA:

o = 2,386-0,435 = 1,234 xH/m;
¢, = 1,286-0,435 = 0,559 xH/m.

B. ITodcyem ycuauii M u @
M = 1,234-32/8 = 1,38825 xkH-M; Q = 1,234-3/2 = 1,851 kH.

B. Onpedenenue zeomempuueckux xapaxmepucmux
PACYemHOo20 CeYeHUA NAUMbBL

B coorBercrBun c [n. 4.3] ana cxxarsIx OGILIMBOK IIPDHHHMAaEM
yacTe OOLUMBKH, peayuupyemoit x pebpy, no dopmyae [17]:

b, = 18 = 18 cmM, ¢ aABYX CTOpOH -- 36 cM;

by = 253 = 25 cM, ¢ ABYyX cTOpoH -- 50 cM, T.e. ceueHme mo-
JIy4aeTca HeCUMMETPHYHBIM (puc. 3).

Puc. 3. Pacyersoe ceuenMe ILAMTE
1 -- acOecTOIleMeHTHEI® ILUTOCKHE JIACTHI,;
2 -- nocka (kapkac)

[

OnpenenseM MOJOKEHHE HEHUTPAJBHOHM OCH cedeHHMA 1o ¢op-
myJse [24] Ge3a yuera moaaTAMBOCTH coefMHEHHH pelep Kapkaca c
oDIIHBKAMH

Y = (527,56 + 1,4-86-14,5 + 1,4-50-0,5)/[62 + (36 +
+ 50)]1,4 = 6,7 cm.

OnpenenseM MOMEHTHI HHEPUHMH KapKaca H OOIIMBOK.

CofcTBeHHBI MOMEHT MHEePHUH KapKaca

I3= 4,133/12 = 732,33 cm*.

MomMeHT MHepIHMM KapkKaca OTHOCHTEJBHO HaNIEeHHOM HEeMT-
pajJbHOHM OCH

L, = 732,33 + 52(7,5 -- 6,7)% = 765,6 cm4.

MomenuTst uHepMH OOUIMBOK OTHOCHMTEABHO HEWTPANBHOH
OCH:

I = [86-13/12 + 36(14,5 -- 6,7)%]11,4 = 3070,54 cm4;
Ig = [50-13/12 + 50(6,7 --"0,5)2]1,4 = 2696,63 cmt.
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CyMMapHBIif MOMEHT MHEPIIHH CeYeHHA:

I? = 765,6 + 3070,54 + 2696,63 = 6532,77 cmi.

Mypyns B maMTe paccTasieHs! ¢ marom 180 mm, T.e. n;, = 8.
CraTudyeCKHe MOMEHTBI OTHOCHUTEJBHO HEHTpaJIbHOH ocu Oy-

AVT PABHBI:

S9 = 36(14,5 -- 6,7)1,4 = 393,12 cm3;
Sg = 50(6,7 -- 0,5)1,4 = 434 cm?.

B coorBercTBuM ¢ dopmyaoH [22] onpeaenseM KoadDdDHIMEHT
noaaTAMBOCTH coexuHeHud m: K., = 1, no rpaduky [uepr. 3] on-
penensiem ) = 62:10-°, Toraa

o 0
6(S] + S)EJS, K,

) et S S 11

»
nl(2h +8§1 + 89)I,

6(393,12+434)1-10°:732,33:62:10°°-1
e T ——————— = 0,698.

8:300(2°13 + 1 + 1)6532,77

Onpenensiem m_, no [n. 4.8] u dopmyae [23]:

m, = 0,4\ 765,6/6532,77 = 0,137.

m > m,, T.e. IJA pacyera NPOYHOCTH KapKaca IPHUHHMAEM
m,; AJA pacdera TIIPOYHOCTH OOIIMBOK IIPUHHUMAaeM
0,698.

IlonoxxeHue HelTpaJdbHOM OCH ompezxenseMm 1o dopmyae [18] ¢
yyeToM KOo3(bHIIHeHTa ITOAATIHBOCTH COeAHMHEHHUN pebep Kapkaca
¢ odbmmuBkamMu npu m = (0,698, T.e. npH m AnNA onpeneseHusa Ha-
NpAXeHUN B OOLIINBKAX.

OnpegenseM nmoJsoxeHue HEHTPAJBHOM OCH:

m
m

52:7.5 + 1,4'0,698(36'14,5 + 50°0,5)
) s TR = 6,796 cM.
52 + 1,4-0,698(36 + 50)

MomMmeHnTsl HHepuMH OyayT PABHBI:

L = 732,33 + 52(7,5 -- 6,796)2 = 757,26 cm4:

I, = [36-13/12 + 36(14,5 -- 6,796)2]1,4 =

= 2995,52 cmt:

I, = [50-13/12 + 50(6,796 -- 0,5)2]1,4 = 2780,61 cm?.

IIna onpeneleHHs HanpsXKeHMM B pebpe KapkKaca IOJIoKEeHHe
HeliTpanbHOR ocu onpenensem npu my= 0,137:

34



52°7,5 + 1,4(50°0,5 + 36°14,5)0,137
Y = e = 7,2256 c™m .
52 + 1,4(50 + 36)0,137

MoMeHTBI HHEePIHUH:

Is= 732,33 + 52(7,5 -- 7,2256)% = 736,25 cm4;

I, = 1,4[36-13/12 + 36(14,5 -- 7,2256)2] = = 2671,2 cm?;
I, = 1,4[50-13/12 + 50(7,2256 -- 0,5)2] = 3172,2 cm%;
I.= 736,25 + 0,6982(2671,2 + 3172,2) = 38572,11 cm4,

OnpenensieM HanpsAKeHHe B peOpe Kapkaca M OOILIMBKAaX.
ITo dopmyne [19] onpenensem rKoadpPUILIHEHT 3 AAA onpenese-
HUA HANPAXKEeHUN B oO0IINBKAaX:

757.96 - 0,698%(2995,52 + 2780,61)

ﬁ BE ceivencacmmssusdunAEeacremmAtASE R rbessanenEEThusane TF as 0,576.

757,96 + 0,6982(2995,52 + 2780,61)

IIo dopmynam [11] n [12] onpenensem HanpsKeHUA B 00O-
INKBKAaX:
B HUMXHeNHn o0muUuBKE

138,8'1,4°6,796
L ¢ N O N1 () Sm——— = 2,58 MIla;
0,698(2995,52 + 2780,61)

G2 = 2,585,796/6,796 = 2,21 MIIa;

B BepxHeHn obmIuBKE

138,8°1,4(15 -- 6,796)

G] = 0,5(1 + 0,576)--c-ccccccmcrmensrmmmcccmmnnncrccrcceacnacen = . 3,1 MIla:
0,678 (2995,52 + 2780,61)

63 = -- 80,21(14 -- 6,796)/(15 -- 6,796) = -- 2,73 MIIa.

OnpenensaeM HaNpAXKEeHHA B Kapkace no dopmyaam [13]
u [14].
ITo dopmyae [19] onpeagensnem Roaq:.dmunen'l:ﬁ:

735,25 - 0,13702(2671,2 + 3172,2)

ﬁ B T T LT T - 0,74-

736,25 + 0,1370%(2671,2 + 3172,2)

B pacranyToit 30He pebpa

6. =0,5(1 +2 YMY/L,) = 0,5(1 + 0,74) x
x (138.8/736,25)(7,2256 -- 1) = 10,2 MIIa.
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B cixaToit 3oHe pebpa

Ouwc = -- 0,5(1 + 0,74)(138,82/736,25)(15 -- 7,2256) =

— == 12,75 Mna-
CrarudecKHI MOMEHT OTHOCHTEJNBHO CABHIaeMoro cedeHud

paBeH
S, = 50-1,4(7,2256 -- 0,5) + 4-6,2256-3,1128 = 548,31 cm3.

IIpuBeJeHHBIN MOMEHT HWHepuHH corsacHo dopmyae [16]
paBeH:

I.= 736,25 + 0,137%(2671,2 + 3172,2) = 845,924 cmi.
Tor= (1,851-548 31)/(845 924-4) = 0,3 MIla.

IIporepKa NMPOYHOCTH 3JIEMEHTOB ILJIHTHI

IIpounocTHBEIe NOKAa3aTeJM MATEepPHAaNOB, H3 KOTOPBIX H3IO-
TOBJIEHA IIJINTA, OnpelesJieHsl BO BTODOM IIpUMepe; BOCHOJBL3Y-
eMCA J3THMH IIOKAa3aTenaAMu AJAA HPOBEepPKH IIPOYHOCTH 3JIEeMEH-

TOB TIJIHUTHI;
B OOImDMIHUBKE

3,11 MIla < R, = 19,92 MIIa;
2,58 MIIa < R; = 5,5 MIIa;

61
6 2
B pebpe KapKaca

= 102 Ml'Ia’—‘-"Rw—t= 10 MI1a;
IM*O3MII&<RM8—16MH3

Pacuer M nmpoBepKa NPOYHOCTH 3JIEMEHTOB COCAHHEHHA OOGIIMBOK
¢ kapkacom [mo n. 4.10 u dopmyae (25)]

ITo dopmynam [62], [63] n [65] onpereanm ycuaue gomyckae-
MO€ Hd OAHY CBA3b:

L=0,804 3422,1-105)7(1-104 = (0,883 cm;

y (SO 2,4 = 0,68 xH;
2-0,883 + 1

T, = 0,6-0,4-1-1,992 = 0,48 xH.

o ¢opmyne {25) npoeepsem ycuame, nepenasaeMoe Ha
LHYPYII.
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mSM, —My)  0,698-50(6,796 — 0,5)1,4138,8

5n’ 1 5:3572,11-8

= (0,298 kH < T = 0,48 xH,

anech I, onpene.nen no ¢bopMmyJe [16] ¢c m= 0,698, t.e. 60J5b-
UMM M3 3HAYEHUH m M m,.

Pacuer u nposepka nmporufa IamTeI

HopMaTnBHOEe 3HAYEHHE HATPY3KH PaBHO:
¢* =0,583 +1+ 0,15 = 1,68 xH/m2.

HAecTtkocrs HA u3arub B cooTBeTcTBHMH C [n1. 4.25] onpenensaer-
ca no dopmyne D = E I . 1 umeeT nBa 3HAYEHUA: [IePBOe -- COOT-
BETCTBYET BEeJUYHHE M, a BTOpOE -- m. Kakoe 3aHaueHue m npu-
HATH AJA pacuera?

Ilna obecrniedeHHsas NORATIAMBOCTH, DaBHOH m,, HeobxoaMMO,
yTo0Bl CBA3HM Kapkaca ¢ oduimBKoi mpakTuuecKH Ha 80 -- 85 %
OblIM BBIKJIOYEHHBI M3 paboTnl, 4TO, BOOOIIIE roBopsa, MOXKeT IPO-
M30MTH IIDHM AJHUTEJBHOH 3KCIJIyaTalMy ILIHThI B KOHIE CPOKa
skcnayarTanuu. CiaeaoBaresapHO, €CAH HYXHO YCTAHOBHTH Nporub
NJIUTHI HA& pPAHHEM CTAAMH 3KCMJAYaTalilMM, TO B KadecTBe H3ruo-
HOll JKecTKOCTH caexyer npuHars E I, = 3572,11-10% MIla-cm4,

ecJH HYXHO OonpeneJHuTh nporud nauTel 6JHM3KOH K KOHIY CpO-
KOB €€ 3KCILIyaTallMy, TO HYKHO JXeCTKOCTh Ha H3rud npuHATH
pasnoit E I = 845,924-10% MIIa-cm4,

MaxcuMmanpHbI¥® nporuf nautsl 6yaer nNpH MHHUMAJIBHOM

3HayeHUH D, COOTBETCTBYIOIEM 3HAYEHHIO m,,.
CenoBaTensHo, E. I, = 845,924-104 MIla-cm? u nporu6 npu
BBLIKJIIOUCHUHM H3 paﬁo'rm oﬁmnnou Ha 85 % Gyaer paBeH

= (5/384)(q*I4/E s
= (5/384)(1 68:300%4-0 5)/(845 924-104-10) = 0,994 cm.

ITp pacyeTHOM BKJIOYEHHMH OOIIMBOK B paboTy npu COOTReT-
CTBYIOILIEM 3HAYECHHMH Road)cbnunen'ra noaaTauBoctu m = (0,698,
D = 3572,11-10% MIlacm*%, nporn6 paseH

= (5/384)(1,68-300%-0,5)/(3572,11-10%-10) = 0,245 cm.

Ha paHHEH CTAAMM IKCILAyaTauuu 1aura byaer mMeTrs npo-
ru6, pasusii f = (1/1220)!, yro menpie gonycrumoro (1/200)! u
Byaer M3MEeHATHLCHA B IIpolecce 3KCILIyaTallMi A0 3HAYEeHMA, paB-
Horo f = (1/303)!, npu nocnexyiomeM BO3MOMHOM BBIKJIOYe-
HuUM Hu3 paboTel cBaA3zed. OaHako, Kax OBLIO IMOKA3aHO BHI-

me, MPOYHOCTE NJIHUTHI ByaeTr IpH 3TOM HaXOAHMTECA B JONYCTH-
MBIX Npejesax.
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IIPAMEP 4. PACYET IIJTHTHL C KAPKACOM H3 3KCTPY3HOHHBIX
MBEJJEPOB IIOA BOJHACTYIO KPOBJIO

HexonHbie faHHLIE 408 pacdeTa nmanThH (puc. 4)

IIaura nokpeiTHA pasmepoM J3x1,0 M mpeaHasHadYeHaA AJA
IIPUMEHEHHA B CeJbCKOXO3AMCTBEHHBIX ITDOM3BOACTBEHHEIX 37aa-
HUAX C OTHOCHTEJBLHOH BJIAZKHOCTBIO BO3AYXAa IIOMEIIIeHHA A0
75 %, pacnonoxeHHBIX BO II palioHe mo Becy CHErosoro noKposa.

NN TN TN T TN a}
Pt | - =7 = T
SN .
ROOOR, Rt

L AN A f . o 7 l =

Puc. 4. Ilonepeunsilt pazpes nanTe
1 -- acbecToneMeRTHAR OOMINBKA; 2 -- DAPOHIOAANNN; J -- YTeILIH-
Tenb; 4 -- acOecTolleMeHTHRIe 3KCTPYV3HOHHKRIE IIBEIUIEpa;
5 -- obpenierka; 6 -- BONIHACTHIA NECcT; 7 -- kKaeRt IIIII-1

Kapkac niAuThEl BRINTOJHEH U3 3KCTPY3IHOHHLIX acOeCTOUEMEeHTHLIX
mBesepos. OOIIMBKA M3 MNJOCKOIO0 HEINPEeCCOBAHHOIO JUCTA TOJI-
muHorM 10 MM npukiaenBaerca K kKapkacy Kjaeem IIIIl-1. IIo of-
pellleTKe IIJIMThI YCTPAMBAETCA KPOBJSA #M3 BOJHHCTHEIX acbecrolle-
MeHTHbIX JauctoB 54/200 ¢ yxmaomom 14 °. Ilpeaen mpoOYHOCTH
3KCTPY3HOHHOI'O M JHCTOBOro acfecrounemenTa npm muarube -- He
meHee 16 MIIa. HapyxHas NOBepXHOCTH IIJIHTHLI IOKDBITHA 3a-
HIMILEeHa BJAIOHENPOHHUIAEMBIM ITOKPHITHEM BOIHO-AHCIIEPCHOMH
kpacku BIIK nHa ocHoBe cunTeTuueckoro narexkca CKC-65T11.

IlopcueTr HaArpy3ox

Iloagcyer HAaArpy3oKk TIPDOM3BOAMM B  COOTBeTCTBUM C
CHull 2.01.07 -- 85 "Harpysku u so3zzaeiictsus’” no raba. 6.

Onpenenenne pacueTHRIX YCHJIHK

OnpenensemM pacyeTHLIE YCHIHA, AeMCTBYIOILIME HA pa3HBIX
y4acTKaxX NJAHUThI; NPH 3TOM HArpys3kKky Ha pe0pa mpHHHMAaeM Kak
PABHOMEPHO pacrpelesIeHHVIO.

Harpy3aka, peicrsywomnaa Ha 1 M kpaliuux pefep M npunera-
IOIIIYIO K HEM 4acTh OOIIIHMBKH:
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g = 1757-0,375 = 658,9 H/m.

MaxcuManapHBIil pacyeTHBIM H3rumfaolIu MOMEHT M IioIe-
peuHan CHJIA Ha 3TOM y4acTKe IIJIHThI pPaBHBL

M = gPI2/8 = 658,9-2,982/8 = 731,38 H/m;
Q = ¢Pl/2 = 658,9-2,98/2 = 981,7 H.

Harpyaka, aeiicrsyouias Ha 1 m cpennero pebpa m npuJera-
IOIIIVIO K HEMY YacTh OOIIIMBKH;

gf = 1757-0,75 = 1317,7 H/m.
Tabnuua 6

il Sl Bl s — i Sl S el S — il S e sl S el S m— ekl sl Sy Sl bl Sl el i P ey el el Sl sl S el S e bl e ey e —— s G Sl Pl gl S—

H/m? MepelPy3Ku fm?2
MocrosinHas or Beca o6miMBKH, 560 1,2 672

NApOH30JALMH, YTCIUIUTENA,
KapKaca H KpOBJIH

ey i il s Sy il e S S R T — ol — el S S gy S — - e S — S A S g . oty e T A e T—— i iy S A — T i, R T—— —— il T S—

HopmaTHBHaa,,:KoaqnpnuueHT ]: acueTHas

et il ey s il — — — g E— il T— g e Tl el A S S e—— — e — gy ypl T et ey Bl W —— gyt — T S — S Gl B i T Sk, S s iy — i Wy Sp——

MakcuMaJabHBIN pacyeTHHIH H3rudfawIMUMA MOMEHT M TIoIme-
peyHasa CHJIa HA 3TOM YYacTKe IIJHUTHI DPaABHLI:

M., = ¢PI°/8 = 1317,7-2,982/8 = 1462,6 H/m;
Q. = Pl/2 = 1317,7-2,98/2 = 1963,4 H.

HopmarTuBHas Harpyaka, AedcTByomasa Ha 1 M KpaiiHUX M
cpexHuX pefep m npuieramlHe K HUM YacTH OOILMBKY,

g = 1260-0,375 = 473 H/m; ¢** = 1260-0,75 = 946 H/m.

HopmarusHaa nocTOAHHAs HATPY3Ka, Ae#cTByIOIag Ha 1 M

KPakHHMX M CpPeIHHX pefep M mnpHJeramooiiMe K HUM YacTH 0O0-
HINBKM:

q’k‘ = 560-0,375 = 210 H/m; g = 560-0,75 = 420 H/™m.
Onpenenenne reoOMeTpHYECKHX XapaKTePHCTHK NMAMTHI (pHC. D)

Ilepen onpenenenueM TreOMETPHYECKHX XAapPAKTEPMCTHK IO
dopmyae [20) naxoaum KoabduuueHT m

m = 1,41Y G (G, + G) = 1,41V 2800/(2800 + 4100) = 0,89.
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Puc. 5. Pacuernoe ceuenme DAMNTHI
1 -- acGecronemMenTHEIA mBesIep; 2 -- acle-
CTOIeMeHTHAA o0InHBKA

A. Onpedenenue zeomempuuecxux xapaKmepucmuK
Kpaiirezo pebpa u npunezawujeii k Hemy vacmu o6wWusKu

Ilo ¢opmyne [18] onmpenenseM mnosoxKeHHe HeHTpadBLHOM OCH
Ce4YeHHH, NMPH 3TOM B COOTBeTCTBHH C [m. 4.3] npu pacyere yuu-
THIBAEM 4YaCTh IUJIOLIAAM IMOMEePEeYHOI0 CeYeHHs OOIMBKH ILHDH-
Hoit b = 25§ = 25-1-102 = 0,25 m:

I°.= 582,7-10"8 m* (MOMEHT MHEpPIIMH OTHOCHTEIHLHO COBCTBEH-
HOH HedTpanbHOl ocm); A, = 23,76 104 Mm2; A, = 5,7-104 m2;
Aw2 = 10,310-4 Mz-

CraTMyeCKMi MOMEHT IUIOLIadKH OOIIMBKHM A, M Kapkaca Ay
IUTMTB! OTHOCHUTEJIBHO OCH, NIPOXOAALIEH M0 HIDKHEeH IMITOCKOCTH 00-

HINBKH.

S = AY; = 0,25:1-0,5-10-2 = 12,5-10-6 m3;
Sur=AY; = 23,76:1048:102 = 19,8106 m?;

E S + mES 0,09-10°-190,8-10~° +0,89-0,1-10%-12,5-10°

Y =

E_A_+ mEA, 0,09-10°-23,76-10* + 0,89-0,1-105-25-10"*

4,18-10"° m.

OnpenenseMm MOMEHTHI MHEDPIIMH KpaMHero vyacrxKa o0IIHNBKY
M KapKaca IJIHThI OTHOCUTEJBHO HeHUTPAJBLHOM OCH:

I =I°%+ agA‘f (25-10210-6/12) +

+ (4,18:10"< -- 0,5-10'2;2-25-10' = 341-10-8 m4;
I,= I°w+ agA‘;—" 582,7-10°% +

+ (8-10% --'4,18-10%)2-23,76-10% = 929,4-10-3 M1,

IIo dopmyne [16] Haxogum npuBEeAEeHHBLIH MOMEHT HHEDPIUH
ceueHua KoucTpykuud I = Iy+ m2(EI/E,) = 929,4-108 +

+ 0,892(0,1-:105/0,09-10°)341-10-3 = 1266,6-10-3 m4.
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CraTHyeCKHii MOMEHT CIABHIraeMOH 4YaCTH IIOIEPEYHOro ceye-
HUS OTHOCHMTEJbHO HEeMTpaAbLHOM OCH:

Sr.xp = 5,7-10-4(10,82-102 — 0,7-10-2) +
+ 10,3-104-4,71-102 = 106,1-10-6 m3.

B. Onpedeaernue zeomempuueckux xapaxmepucmuk cpedHnezo
pebpa u npunezawouieii X Hemy wacmu o0wWusKu

ITonoxeHnue HeMTPAJIBHOM OCH M reOMETPHYECKHE XapaxXTepH-
CTHKM cpeaHero pedpa M npHujeramomed K Hemy oOIINBKH onpene-
JAIOTCA TAK XKe, KaK M ANA KpaMHero v4aCTKa IIJIHUThI; NIPHU 3TOM
B coorBercTBum ¢ [m. 4.3] pacyeromM YYHTBIBAEM 4acTh IIJIO-
1A IIOIIePeYHOr0 CeYEeHUSA OOILIMBKH IIHPUHOMR
b=258 =25102=0,25m B KAXKAVIO CTOPOHY OT BEPTHKANDL-
HOM OCH peldpa.

CpaBHeHHEe TreOMeTPHUYECKHX XapPAKTEePHCTHK KpadHUX U
CPEAHEro Yy4YaCTKOB IIJIMTHI ITOKa3hIBAeT, YTO OHH OTJHYAITCA B
aBa pasa. Harpyska, Kxoropas BOCIIpDHHMMAETCA 3THMM YVYaCTKa-
MH, TaKXe OTJINYaeTca B ABA pa3a, I03TOMY XAJbHEHMINIMHU pacuyeT
INIPOUIBOAUTCHA TOJNBKO AJA KPAHHUX YV4ACTKOB.

Onpenenenne HANPAXKEHHH B KapKace M OONIMBKe

HarnpssxeHuAa B 3JIeMEHTaX MNJAHTHI onpeaensarTca no dbopmy-
nam [12] -- [15]. ITo dopmyane [19] onpenensem xoadbpduMEeHT ﬁ

P e e - 0,47.
E,l, + m?El  0,09°10°-929,410°8 + 0,892-0,1-10%-341-10°8

Hanpsaxenus B o011INBKe:

MYE 731,3-4,18°10°2-0,1-10°

Hanpsxenusa B xapkace (LseJiepe):

MY, 731,3'3,18:10°2
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731,3-10,82-102
(O = 0,5(1 + 0,47) cereermmrrememmscmeemmeceeccnes = 6,2 MIIa.
929.4:10°8

KacaTenbHEIe HAIPAYXKEHUA B KapKace ILIHTHI:

QS,  981,7'106,1-10°C
e O — = 0,75 MIla.
1.b, 1266,6:105-1,110"%

T

Hanps:xedna B KJeeBOM COeAHHEHHH ODIIMBKU C KapKacom
onpeneiseMm no popmysae f15}:

QS,  981,7106,1-10°°
’tc B ceee B emcccesccssvssmssacessacccesvssaneeacsaseones = (),39 Mlla.
Ib, 1266,6:108:0,5:4,2:10°2

IIpoBepka NMPOYHOCTH 3JIEMEHTOB IJIHTHI

IIpoBepKa IIPOYHOCTH 3JJIEMEHTOB IJINTHI NOKPBITUA INPOBO-
nutea no dopmynam [1], [3], [4], [8].

B coorBercTBMH C II. 3.2 pacdyeTHEIE CONPOTHBJIIEHMSA 3KCTPY-
3MOHHOIO M JHCTOBOIO acfeCTOEMEHTA YMHOXXAaIOTCA Ha K03ddhu-

IIMEHTHl YCAOBHH paGoTHl Y, ¥ §is .
Jlns onpeAeNeHHA ¥, HAXOAHM 3HAYEHHA 6 .
Onpeaenaa marunbamoimiti MOMEHT OT IIOCTOAHHOM HArpy3KH,

ITONXYVYHUM
M, = 234 Hm.

PaccuursiBaeM HanpaXeHHUA OT NOCTOAHHOM HATPY3KH B 00-
IITHBKE.

é o = 0,5(1 -- 0,47)234-4,18-10-2:0,1-105/0,89 x
x 0,1°105-341-108 = 0,84 MIla.
Otciona ', = 8/(6+6 ) = 2,62(2,62 + 0,84) = 0,76.

Ilo[n. 3.26]naxoxum xoadbduuuent )= 0,9.
IIpoBensa npoBepKy NPOYHOCTH MNJIMTHI, NOJAYYHM:

6 = 2,62 MIla < R;¥w ', = 6-0,9-0,76 = 4,10 MIla;
d=6,2 MIIa < R, Vs Yg =110,9-0,76 = 7,52 Mlla;
wp = 1,84 Mlla < Ru§,t, = 11:0,9-0,76 = 7,62 MIla;
tw= 0,75 Mlla < Ry ¥4, = 3,2:0,9-0,76 = 2,19 MIla;
t.=0,39 MIla < R, tis ¢, = 2,5 MIla.



Pacuyer m npoBepxa Nporn60B NJIHTEHI

IIporu6 onpemenseM IO c])OPMWre f= (5!384)(4;“24/1)) o
= (5/384)(q*I4/E,, I,) = (5-473-2,984/386-0,09-10° x
x 1266,6-10-8) = 0,43:10-%2 m.

B coorsercreuu ¢ [r1. 4.24] nporn® naMT HE AOJMKEH IIpeBbI-
marte 1/200 nposera.

IIposeasa npoBepKy nmporubos, INOJAYYHM:

= %,‘i:(a)-%o-z < fapex = 11/200 = 1-3/200 =
== yO° "~ M.

Haxoaum nporn® naMTeEl OT ITIOCTOSHHOM M BPEMEHHON IJIH-
tenbHOM Harpysku. Coraacuo CHulIl 2.01.07 -85 ana 1I creroso-
o pa’ioHa BCA CHEropasa HarpysKa NPpHHUMAETCA KPATKOBPEMEH-
noit f = (5/884)(q*4/D) = 5¢"14/384E Ar-

IIo [n. 3.4] xKoadduuueHT ycroBur pabOTHl ANA MOAYAA YII-
pyroctu ), = 0,65:

5:210'2,984
SO OOT— = 0,29'10°2 M.
384:0,09°10°-1266,6:10°8-0,65

ITpoBeas nposBepKy nporubos, NOJNYYHUM

f=029102 < f, . = 15102 m.

IIPHUMEP 5. PACYET CTEHOBOH INAHEJIHM C METAJIJIMYECKEM KAPKACOM

B xadecTBe npumMepa pacCMOTPHM pacyeT HA NPOYHOCTL CTe-
HOBOHM ITAHEJH HAa AJIOMHHHEBOM Kapkace ¢ acbecToueMeHTHBIMH
o0IIIMBKaMH.

Hexopnsle nannsie A8 pacdyera maHeJaeH (puc.6)
OOmUBKH KpEnmATCH K ANIOMHHHEBOMY KapKacy Ha BWHTAX
M6x200 001 (oummakoBaHHBIe) ¢ uiarom 200 mMm. O6mIHBKM TOJI-
IUMHOHA §1 = 0, = 10 mm. ITepekpriBaemsrit npoxer 300 cm.
Baa)xHOCTh BHYTPH IIOMBLIEHMA paBHa 75 %.
Pacuer HanpAXeHHHE B 3JJeMEHTAX NMaHEJIH

A. Ilodcuem nazpy30x

Pacuer npomssoaurca aaa IV serposoro paitoHa (Mocksa u
Mockosckaa 00a.). Corsmacuo CHuII 2.01.07 -- 85 ana ananxOro
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A Puc. 6. Cxema nomepewnoro ceueEHS NMaAHeIM
1 -- amoMuEheBsn# Kapkac; 2 -- acbecToIle-

2 j o oBmmaKR
——

101| 7100

1150

paiioHa HOpDMaTHBHAaA BeTpoBaa Harpyska cocrasuT 0,55 kH/m2
oA cred BoIicoTOM 10 10 M HaAx MOBEepPXHOCTHIO 3eMJIH,

Koabduument neperpy3xkn paseH 1,2, T.e. pacuerHas BeTpO-
Bas Harpyaka Gyzer pasua 0,551,2 = 0,66 xH/m2. Tak KakK 1Iu-
pPHHA NaHeJH paBHa 1,2 M, TO MOMOHHAA HArpY3Ka, NPHUXOAALA-
AcA HA oxHO pebpo, cocTaBHuT:

¢* = 0,6-0,55 = 0,33 xH/m; ¢ = 0,6:0,66 = 0,4 xH/m.
B. ITodcyem ycuaui M u Q

M = ¢PI2/8 = 0,4-32/8 = 0,45 kH-Mm;
Q = ¢Pl/2 = 0,4:3/2 = 0,6 xH.

B. ITodcuem zeomempuueckux xapaxmepucmux naveau (puc. 7)

CofcTBEeHHBIM MOMEHT HMHEPUHH ANIOMHHHWEBOI'O KapKaca pa-
BeH % = 67,64 cm? ¢ nnomanpio NonepeyHOro CeYeHUsd, PABHOM
A~ 4,16 cm2,

B coorBercTBUM ¢ [n. 4.3] onpeaesMM pacuyeTHOE MONEPeYHOoe
ceuenue b, = 184, =18 cm +A; b,=258, =25cm +A, rge
A=205cm, a9y =08,=1cm.

Onpenenum noaoxenuwe HelTpaabHO ocH no dopmyae [24]:

orHomenne E; o/E 7 0,1972, rak kak E, = 7,1:10% MIIa;

4,166 + 0,1972-(20,5°11,5°27,5°0,5)
) = 5,4428 cm.
4.16 + 0,1972:(20,5 + 27,5)

MomenaTsl HHepLMH pefpa Kapkaca M OOILINBOK M CTaTHue-
CKHe MOMEHThI OONIHBOK OTHOCHUTEJNBLHO HeHMTPaJIhHOM OocH OyayT:

I,,=67,64+ 4,16(6 — 5,4428)2 = 68,93 CM4é

I, = 0,1972[20,5-13/12 + 0,5(11,5 — 5,4428)2] =
= 148,66 cm4: |

I, = 0,1972[27,5-13/12 + 27,5(5,4428 ~ 0,5)%] =
= 132,943 cmi;

IS = 68,93 + 147,66 + 132,943 = 350,533 cm4;
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Puc. 7. Pacuernoe ceuenne naHeaH
1 -- acOecTomeMeHTHas ofmiusKa, 2 -- AJICMAHH-
eBbIA KAPKAC

! = 20,5(11,5 ~ 5,4428)0,1972 = 24,487 cm3;
Sy = 27,5(5,4428 —~ 0,5)0,1972 = 26,796 cm3.

Ilo dopmyne [22] onpexenseM Ko3bOMIMEHT MOAATIHBOCTH.
Ilna aroro nmo rpadpuKy HaA [depr. 3, KpuBaa 2] onpenenseM BeU-
yuny 4 = 21:10-°. B cooTBeTCTBMH c[n. 4.7]Km = 13

hABBICOTA amoMuHMNeBOro pebpa) = 10 cm;

6(24,487 + 26,796)7,1'10°9-67,64-21-10°°
AV =0,912.
8:300(2°10 + 1 + 1)350.583

I1o dopmyne [23] onpenenum

m, = 0,4V 68,93/(148,66 + 132,943) = 0,198.

CnemoBaresibHO, AJA  pacdera  KapkKaca  IPHHHUMaeM
m = m, = 0,198, ana pacuera o6mmuBoK npuanmaem m = 0,912,

OnpepnenaeM mnoJoxxeHHe HeMTPANABHOM OCH B COOTBETCTBHH C
[m. 4.4] no dopmyane [18] ¢ ydyerom noOZATAMBOCTH COEAHMHEHUH

oOIIHMBOK ¢ peOpaMu KapKaca.
HOna pacuera xapkaca npuHar m = 0,198, caegosarenbHO:

4,16°6 + 0,198°0,1972(20,5°11,5 + 27,5°0,5)
) I LU NSRS - =575 em.

4,16 + 0,198'0,1972(20,5 + 27,5)

MomMeHThl MHEpIIMH OTHOCHTEJABHO HOBOIO TMOJIOMKEHNA HeHT-
panxbHOM ocH OyAyT PABHBI:

Lo~ 67,64 + 4,16(6 — 5,75)2 = 67,9 cM?;

I, = 0,1972(20,5-13/12 + 20,5(11,5 ~ 5,75)2] =
= 133,995 cm4;

I, = 0,1972|;27,5-13/12 + 27,5(5,75 ~ 0,5)%] =
= 149,92 cm*.
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IOna pacuera ofmuBoxk npuHaT m = 0,912. Onpenensem no-
JIOKEeHUe HeHUTpAJbHOH OCH NIPpH JAaHHOM Ko3(duUIHMeHTe NnozaTiu-
BOCTH:

4,166 + 0,912°0,1972(20,5°11,5 + 27,5°0,5)
) T D ~= 5459 cMm.
4,16 + 0,912°0,1972(20,5 + 27,5)

MomMeHTH MHepLUHHM KapKaca B o0imuBOK OyayT paBHBbI:

I,= 67,64 + 4,16(6 -- 5,459)2 = 68,86 cm4;

I = 0,1972[20,5-13/12 + 20,5(11,5 -- 5,459)2] =
= 147,87 cm%;

I, = 0,1972[27,5-13/12 + 27,5(5,459 -- 0,5)] =
= 133,813 cm*%;

I'. Onpedenenue Hanpaxcenua 6 obwuexkax u 8 pebpe kapkaca

ITo dopmynam [11] u [12] ompepensem HanpsxeHusa B 00-
musKax. [Iaa sroro no ¢dopmyae [19] onpemenum KoadpduuHeHT
JPopu m = 0,912

68,86 -- 0,9122(133,813 + 147,87)
R peemmeeannnesneeans - .. 0,5457.
68,86 + 0,912%(133,813 + 147,87)

HanpaxeHusa B BepxHeH cxaron obmusxKe OYyAYT PaBHBI:

450-0,1972(12 ~ 5,459)
€ = 0,5(1 + 0,545T)  cocvceemmrmeecssanecreamemacaane e = .. 1,75 MIla:
0,912(133,813 + 147,87)

HanpsasxeHnsa B HUKHEH PAacTAHYTOM oOuIMBKe OVAYT paBHBI:

450°0,1972°5,459
O g = 0,5(1 + 0,5457) -eerreemmemcemermememanene. = 1,46 MITa.

0,912-281,683

ITo dopmyane [13] onpenensem HanpsaKkeHusa B pefpe Kapkaca.

Ins (;a'lic;)rg no dopmynae [19] ompemenmm koadduunuenr S npu
m = (),

67,9 -- 0,1982(133,995 +149,92)
LD mt e eeeereeeeeeeeeeressnsresennea—ennaasansas = .. 0,718.
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B pacranyToil 30He pebpa KapkKaca

450(5,75 -- 1)
PR U ) e —— - 26,9 MIIa.

B coxxaTon 30He peOpa Kapkaca

450(111 -- 5,75)
6‘4}(3 - 015(1 + 0:718) """""""""""""""""" E - 29,7 MIla.

OnpenesnM KacaTeJbHBIE HAIlPAMXKEHUA B HeHTPaAJIBHOM cede-
HHN:

I

sr

67,9 + 133,995 + 149,92 = 351,815 CM4;
0,1972 275(575--05)*284701\1,
0,6-28,47/0,2-351,815 = 0,24 MIla.

IIpoBepxa NMpOYHOCTH 3JIEMEHTOB ITAHEH

A. Onpedenenue pacuemuvix COnpomuereHull
IAEMEHTOB NdHenu

Tak KaK JJHUTEJBHO HEeHMCTBYIOIIIHE H IIOCTOAHHBIE HANDY3KH B
HAIIpaBJeHHUH, TEePHeHAHKYJIAPDHOM INJIOCKOCTH MHaHeJaAH, OTCYTCT-
BYIOT, TO corsaacHo [n. 3.2a] koapdbumuent ycaosusa paboTel mna-
Heau paseH 1. CormacuHo [m. 3.26] KoadpduumeHt ycaosusa paborsl
MaHenn JAJAA TIIOMENIeHHH ¢ MOKDBIM M BJIAXHBIM PEXHMOM

Y= 0,8.
CaenoBarenbHO, Kak ObIJIO ONIpeAeseHO B IepPBOM IIpUMeEpe:

R, = 30,5-0,8 = 24,5 MIla; R, =8,50,8 =6,8 MIIa wu
.; = 13,5:0,8 = 10,8 MIIa.

Pacqe*rnoe COIIPOTUBJICHHE aNIOMMUHHA MapKH AMiuM tepmu-
4YeCKM HeynpoyHaemont R .= 40 Mlla, R, ., = 25 MIla.

b. Ilposepxa npounocmu

B o6muBkax 6, = 1,75 MIla < R, = 24,4 MIla;
69 = 1,46 MIla < R, = 6,8 MIla.

B peOpe xapkaca:

B CXXATOMN 30HE

6w = 29,7 MIla < R,= 40 MIIa;
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B PACTAHYTOH 30HE

6w= 26,9 MIla < R,= 40 MIla;
Ty= 0,24 MIla < R, = 25 MlIla.

Onpenenenne yCHINH, NepelaBaeMbIX HA COeXHHEHUSA
O01IMBOK ¢ KapKacoM

Mo dopmyae [25] onpemenum ycunue T,, neperasaemMoe Ha -
OXHY CBA3b:
mS,.(Mc - Mb)/5I,.nc < TS'

MakcuMaJbHOe VCHJIHe Ha CBA3b OyAeT OCyIIeCTBAATHCH B Ha-
yaJbHBIH IEepHUOA 3KCIJIyaTallHH, KOoraa pealH3yeTcH 190 10100500058

eHT nopgarausoctu m = 0,912:

S, = 0,1972-20,5(11,5 -- 5,459) = 24,42 0553;
Sr, = 0,1972-27,5(5,459 -- 0,5) = 26,89 cm®.

B HMxKEeH Oo6IIMBKe
0,912-26,89-45000/8-5-303,15 = 91 H.
B BepxHeM oOLINBKeE
0,912-24,42-45000/8-5-303,15 = 83 H.

IIo dopmyaam [64] u [66] onpenennm pacyeTHBIE CONNPOTHBJIE-
nidf, BOCIIPDMHUMAEMBIe CBA3AMH, Rlp = 30 MIIa, coraacHo
CHuII 11-23-81" R,, = 130 MIla.
ITo dopmyae [6I]

T, = 0,25-0,2-0,6:-30-102 = 90 H.

Ilo dopmyae [66]
T, = 0,25xd?R,, = 0,25-3,14-0,62-130-10"! = 3,68 xH.

IIppyanMaeM HaMMeHblIIee 3HAUYEHHE VCHJIHA, TOJNYYEeHHOro 1o
dopmyne [64]. Takum oGpasom, nesas uacTs Gpopmyas [25] pas-
HAa IOpaBOM ee 4YacTH, IIOJydYeHHOH mno dopmyJe [64], T.C.
91 H =90 H.

Onpenenenne nporn6a maHeJ H

Maxcumanbusiit nporu6 naHeau B cepeAMHE MMPOJIETA OT DPAB-
HOMEPHO pacnpenelieHHOH HArpy3KH OIpe/eJJHM C YYeTOM YKeCT-
KOCTH Ha H3rub, onpeneneHHoi no ¢popmyae [56] ¢ Koadbduumen-
TOM noaaranBocTd m = (,198:
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D =E,I. =[67,9 + 0,1982(133,995 + 149,92)17,1 x
x 104 = 561,12 MITa-cm%;

f = (5/384)(q"I4/EI P = 0,40-5-0,6-3004/384:561,12 x
x 10410 = 0,45 cm, T.e. nporub cocraaser 1/6651, uro gonycrn-
MO, TAK KaK B cOOTBeTCTBHH c[m. 4.24|nonycTumeiit nporu6 cre-
HOBBIX IJIaHeJeil NPOMBINLICHHBIX 3AaHHMH JI0JKeH ObITh paBeH
unu meusme(1/200.

IIpoBepuM xecTKOCTh naHesau npu m = 0,912:

E.I, = [68,86 + 0,9122(147,87 + 133,813)]7,1:10% =
= 2152,35-104 MIIa-cm*?

f=50,4-0,6-3004/384-2152,35-104-10 = 0,118 ¢cm, uTO CO-
crasaser(1/255K.

IIPHMEP 6. PACUYET 3KCTPY3HOHHOR
CTEHOBOH INAHEJIM

Hexoannle pappsnie ) pacdeTa NaHeH

Ilanens, monepedyHoe cedeHHMEe KOTOPOM IOKAa3aHO HA pHC. 8,
IIpeHA3HAYACTCA ANA HAPYIKHONO CTEHOBOIO OTPAXKAEHMA ITPOM3-
BOACTBEHHOIO 3xaHufs B PoBeHCKON 00.. gIII paiioH MO0 CKOPO-
CTHOMY Hanopy setpa, T.e. ¢, = 0,45 xH/M?2).

.
-
-ﬂ’ﬂ.“‘ :'-

Puc. 8. Ilonepeunoe ceyenue 3XCTPY3HOHHON HNAHEAH
1 -- yTenuTeNh

TInuuHa naHeau 6 M; pacyeTHBIM mpoJieT IIAHEAH C Y4YeTOM
[1. 6.17] paBern 5,92 m. Ilamenum NPOEKTHPYIOTCA KAk HaBecHasd
KOHCTPYKIIHNA, KpeIlJIeHNe IIaHeJaM K HeCYILeMy KapkKacy B COOT-
BercTBHM ¢ (1. 6.15) obecnieuuBaer c¢B000AY ee TeMnepaTypHO-
BJAKHOCTHBIX aAedopManuu; maHeNAh ONHPAETCA TO0 KODPOTKHUM
CTOPOHAaM.

3aaHHe COOPYIKAETCA Ha OTKPHLITOH MEeCTHOCTH, HMEeT BhICOTY
no 10 M, ¥MeeT OTKDBIBAIOIIIMECA ITPOEeMEI (ABEPH, BOpPOTAa, OKHA).
Bia:mHOCTHBIR DEXMM NOMEINEHHSA -- HOPMAJBHEII: By, = 65 %;
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TeMIiepaTypa IOMeIleHHA NIPHHHUMAETCA: B XOJOAHOe BpeMsA roja
t;. = 13 °C, B Temyoe Bpema roza -- paBHOH CPeAHEMECAYHOM TEM-
nepaType HaApysKHOro Bo3ayxa B mioJje mecane. Ilanens yaosaer-
sopAer Tpebopanuam TV 21-24-82-81. Ilauens M3roraBJHBaeTcCH
1mo 6e3aBTOKJIABHOM TEXHOJIO'MH; npefies NMPOYHOCTH NIPH H3THOe
(TY 21-24-82-81) skcTpysmoHHOro acbecTolieMeHTa He MeHee
18 MIla. Hapy:xHaAa nOBepXHOCThL MNAHEAM TIIOKpAalleHa Kpa-
CKOM, 3amuinaiomen acbecTOlEMEHT OT YBJAKHEHHA KaneJbHOIl
BJIAroM.

B ‘coorsercTBuu ¢ {nn. 1.4 -- 1.7] npoussoguM pacuer CTEHO-
BOM nmaxenM mo Hecyuies crnocofHocTH M nedopMallMsaM Ha AencT-
BME BETPOBBIX HAIDY30K, BJAYKHOCTHBIX M TEMIIEpPATYPHBLIX BO3-

nencTBUi, AEHMCTBYIOLINX B ITPOIIECCe 3KCILIYVATAIIMH.
Pacuer naHeam Ha JeMCTBHE BeTPOBBIX HAIPY30K

A. ITodcvuem Hazpysox

HopMmaTusHsie ¢* 1 pacuerHsie ¢g° 3HAYEHUA BETPOBLIX HArpy-
3ok, noayudeHunle no CHull 2.01.07 — 85 ¢ yyeromM MCXOZHBIX
NAHHBIX, COCTABJAIOT: IPH IOJOXKHUTEJLHOM JRaBJEHUH BeTpa --
g* = 0,45 kH/M2 u ¢P = 0,54 kH/m2; npn orpumarensHOM AaB-
neHuM Berpa -- ¢* = 0,36 kH/m? u ¢f = 0,43 xH/m2.

b. Pacuem nanpajxcenuii 8 anemenmax naHenu

Pacuer Hanps)XeHHH B 3JIeMEHTaX IMNaHeJlHd IIPOU3BOAUTCH IIO
[n. 4.12] u» dopmyanam [26] u [27].

Yenaua M u Q onpesensieM, VAUTHIBAA YacTOe PACIOJOMKEHHUEe
pebep (cM. puc. 6) U cooTHOIIEeHMe pa3MepoB naHeau (IIUPHU-
Ha : AnuHa = 1 : 10), a Taxkxke 3axaHHoe CBOOOAHOE ONUpa-
H¥e IIaHeJIH 10 KOPOTKHM CTOPOHaM, B INPEANOJOXEHHH pa-
Gorel maHeam no GamouHolM cxeme mo dopmyxaam: M = 0,125ql2;

Q@ = 0,54(.

Onpg,ne.naa HeoOxoauMbie AJA pacyeTa reoOMeTpHYecKHe HOKAa-
sarenn, mnoayumm: I =4126-108m%; S =417,5"- 106 m3;
bw="70,01=0,07Mm; no [m 6.17) I =6 -~ 0,08 = 5,92 Mm; 1O
[n. 4.12] A = 0,12 m, K, = 1.

B pesyamTaTe NoayuyuM CIEAYIOLIMe 3HAYCHHA HANPDAKECHHNN:

IPH NOJNOMXKHUTENBPHOM AABJEHHMH BeTpaAa

B MOJKax

MY _ 0,54.0,6-592%.0,06
61,2 ™ - F mremeeeeseereneoc e =% 2,06 MIla;

IK, 8-4126-10°8-1
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B pebpax
MY  0,54-0,6'5,922:0,05

6“)"- we WE .: """""""""" ; """"" = ¥1,72 Ml'Ia;
IKh 8°4126-10°°-1

QS 0,54:0,6'5,92-417,5-10°6
R --+=0,14 MIa;
b,  412610:0,07

NPH OTPUILATENAHBHOM AABJIJEHHMH BeTDA
6,5 =%1,65 MIla; 6u=1 1,37 MIla; Zw= 0,11 MIIa.
B. Pacuem npozuba naneau

Pacyer npornba naHeau InmpoM3BOAUM IIO (popmy.Je:
f = 5q"14/384D.

Onpenensiem o popmyae [56] xecTkocTy Ha M3rHb ma”eau D,
npurumad o [n. 3.3] u [rabn. 4] snauenue E = 11:10° MIla:

D = 11-103-4126-108 = 45386-10"2 xH-M2, u mnoJayyaeMm CcJie-
AVIOHINe 3HAYEeHMA npornda nmaHeau:

NP DOJOMHUTEJNIBLHOM XaBJIJEeHHHU BeTpa

f=50,450,6-5,924/384-:45386-10"2 = 0,95:10'2 m (mporu6 =
CTOPOHY IIOMEILIeHUA);

IPH OTPHIATEJBHOM JABJEHHUH BeTpa
f=0,76-102 m (nporu6 B cTOpOHY "yaunp”).
PacueT nameas HA BJIAXKHOCTHERIE BO3XEeHCTBHA

Pacyer maHesnM nMpOH3BOAMTCA IO yKa3aHuam [mi. 4.16, 4.17,
4.19, 4.29].

IIpun pacuere manenm, Kaxk caeayer u3 [n. 4.17], vy:xHO npen-
BAPHTEJIBHO OIpPeNeJIMTh HOPMATHBHBIE M pacdeTHbICe -3HAYCHHUSA
BJIAYKHOCTHBRIX AedopMauui nMoaok E 1,2 TIAHEJH.

A. Onpedenernue snaxcHocmubix depopmayuii
INLeMEHMO8 NAHeaU

OnpezneneHne BIaXKHOCTHHIX AedopManHii NPOM3BOAUTCA, KaK
crexyer u3 [n. 4.17], Tonsko ana nosoxk manenu. 3HaueHusA £ ; o

OnpefendoTc] B cooTBeTCTBHH ¢ [n. 4.19] no xaHHEIM 0 3HAYEHU-

51



3HaueHue W _ npuHHMaeTca AJA 3KCTPY3HOHHOrO acbecTolle-
MeHTa 1o [m. 4.1%]: W, =3, %.

SHadyeHue W, marepmana Hapy»KXHOM NOJKH IaHEJNU oOIpene-
asgeMm no (taba. 6) pnasg Bcex yKasaHHBIX B HEM BHIOB BJIAXKHOCT-
HbIX Bo3meHcTBHI. Heobxozumele ana onpeaeneHunsa W, or BO3-
NVIIHOTO YBJAAKHEHUA (BBLICYIIMBAHHA) MAaTepHasJa 3HAYEHHUA
v .. B¢ . Haiigtem no ganeeiM CHull 2.01.01 -- 82 ”Crpou-
TeJbHaA KJauMmaroagorua M reodpusuxka”: aaa r. PosHO
4 =99 %, ¢ = 76 %. 3Hauenuma W, COOTBeTCTBYIOLIME

max
3HAYEHUAM ¢ n» OmNpeneasieM mo |[4ept. 9, Kpusas 2]

H & .
Wk = 8,5 o/ﬂ ) 5 § axk = 3:51%.

Haa cay4dyasa yBaaKHEeHUA HAPYXKHOM IOJIKM INAHEAH Karnejb-
HON Bjaarou [raba. 6] W, = 20 %. dHayeHHe KOHEYHOI BIAYKHO-
ctu W, mMmaTepnana BHYTPEeHHEH INOJNKH, COOTBETCTBYIOLIee 3a0aH-
HOMY 3HadyeHuo Y ,, =60 %, onpeaensem mno [uepr. 9]:
Wk - 2,8 %.

Ilo nonyuyeHKbIM BhILIEe 3aYeHHAM W, M NPUHATOMY 3HaYe-
nuio W, = 3,5 % onpeaensem no [n. 3.7] u [yepr. 1, xpuBasa 2]
HOPDMATHMBHEIC 3HAYEHHA BJAXKHOCTHBIX Aedopmanmii €, u £ ,,
BBI3BAHHBIE M3MEHEHHEM BJAXHOCTH 3KCTPY3HOHHOro acbecrole-
meHrta ot W_ no W,. IIpun arom B coorBercrBMH ¢ [m. 3.7], yum-
THIBAS MCXOAHBIC AAHHBICE O HAJMUYHHU 3AIIHTHOM NOKpPACKH HAa-
PY3KHOM NMOBEPXHOCTH NaHeaw, 3HaYeHuA & 1, ANA cayuas yBIaXK-
HEeHHA HAPYKHOM IOJKH KAIeJbHOHM BJArOM, CJEAYeT YMHOMKATH
Ha Koaddbunuenr 0,75.

PacueTHble 3HAYeHUs & 1 H £ 9 ONPEAENAIOTCA B COOTBETCTBHH

¢ [n. 4.19] ymuHOXEeHHEeM HODMATHMBHLIX 3HaYeHMi Ha 1,1.
Pesynbrarel noacuera 3uauenutt € ; u € 5. nmpueeaens B
taba. 7.

min

B. Pacuem 8aQXHOCMHLIX HANPANECHULU 8 F1eMeHMAX NAHEeAU
u npozuboe narneau

Pacuer HanpsXeHUil B 3/IeMeHTaX TIaHEJH M NnporufoB InaHe-
JIM IIpon3BoAuM 1o [nn. 4.16, 4.17, 4.29] n dopmynam [36] - [39]
u [60] npmn caeayomux nmoxkasarensx:

£ 1 mn €, - npuaumaem no taba. 7; €ury = €4 =0 - MO
. 4.17]

= 0,6:0,01 = 60-10™ ; Ay = T0,1°0,01 = 70104 m2;
S, =S, = 0,6:0,055 = 330-10° m; A = (70 + 60 + 60)x

x 104 = 190-10-¢ m.

B coorsercTBum ¢ [4epr. 8] npu 2(h, +52 )/2(h1 + 51 ) =1,
6, =-0,175 u &, = 0,175.

OnpenenyM BJIAXXHOCTHBIE HANPAXKEHHA M Nporunbel nmaHeamn
ANA OOQHOTO M3 PEaNbHBIX CJAyUYaeB BJAXXHOCTHBIX BO3HAEMCTBHU Ha
naneab (cMm. Taba. 6): coderaHMe OAHOBPEMEHHOIO YRBJIAMKHEHUS
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Tabnuuna 7

SN TR P S —— — el il e sl — e — A gl T — e ey g B P S S—— e Ly sl gy fpanll ey T ey S S e gl Py ey SR e Sl St

JneMeHT Bug Bnax- | BiaxHocTse MaTtepua- | 3HaYeHUA € U €4, %
NaHeln HOCTHOI'O na, % 1o macce
BO3MEeHCT- e e e e et e e e et et et e e et e e 2t
BUA Hauyajlb- | KOHeu- HOPM aTHB- pacueTHbIE
Hasl Hasl HbIE
Bo3ngyuinoe 3.5 8,5 €1 = 0,05 €1 = 0,055
YBIIAKHCHUE
Hapyx- Bo3gymwwoe 3,5 3,5 0 0
Hast IONKa  BRICYHIMBA-
HHe
YBinakHeHHe 3,5 2 € =0,075x €, =0,062
KanejbHOH x 0,75 = 0,056
BJIaT'O#
Buytpen-  Bospymxoe 3,5 2,8 €, = -0,0125 ¢, =-0,0138
HAS BLICYILIHBa-
NoJKa HUe

HapY>XXHOH ITIOJIKH KareJbHOH BJAro M BO3AVIIIHOIO BLICYIIIMBA-
HUA BHYTDPEHHEH NMOJKH IaHEeJIH.
PacuerHble yenaua N 1 M, BOZHHMKAOIHE OT BJIAKHOCTHBIX

BOo3neucTeui, noayyum mno ¢popmynam [41] u [42], noacrasaas
COOTBETCTBYIOIIHE 3HAYEHHR &£ 1 =0,062 % e, = --0,0138%
(CM. Taba. 7):

E,A, + &,E.A, = 11-103-60-10-4(0,062 --
: 0 01 8)1=13181021-fA2

E,S? - € ,E,S? = 11-103-330-10-5(0,062 +
+ 001§ o515 A

Iloacrasnsaa 3anayenuna M u N B dopmyas [36] u [39], moay-
YHUM CJeAyIoIue 3HAaYeHUA HanpAXKeHUuH:
B HAPDYVXHOH INOJAKe

N MY \ 31810
01 = £y ( + — - €) =11-10° ( ———- 5+
E A) Eaﬁ 11-10° 190.10
2751,5 - 6
oo 0,00062) =—1,1 MIla:

11-10° 4126 10
BO BHYTPEHHEHN NOJKE

g ¥ MY® , 31810

= E, ( .~ &) =11-10% S
E A E I 11¢10%+ 190 - 10
2751,5+ 6

_ ——g—t 0,000138) = 0,81 Mlia;
11*10 41261078
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B pebpe COCTOPOHSN HADPDYXHOM MOJAKHM

E,,( Y ol ) 10°
€1 =Ly ——m—— + ——5— ~ €, =11- X
EAr  Edr
31810 2751,5"5
X ( mm—mgr g b e —— ) = 5,01 MITa;

11-10% 190-107° 11-10> 4126-1078

B pebpe COCTOPDOHHK BHYTPEHHEHN NMNOJNKH

N MY° 0 x ¢ 31810
g, =E ( - — €,,) =11 X ( ————=- -
W W 5 10l e
E A Ew1;_’ 11:10> 190-10
2751,5° 5

— __......_3....._-___...:5_) = r1,66 MIla.
11-107 4126-10

Pacuer nporuba maneau npomasoguMm mo [n. 4.29], nmoacras-
asig 3HadeHHs M, noacumrtaHHbie no dopmyae [41] ana wopma-
TUBHBIX 3HaueHUH € ; u &, (cM. Taba. 7), B dopmyay [60]:

M = elEl S? — Ezgzsg "-111'103' 330'10-6' (0,055 4 0,0125%) =
= 2486,6 H- Mm;
M2 2486,6+5,92°

= e = _ ———— = 2,394107% m.
szI“ 8-11-10> 41261078

AHanoruyHbeIM 00pas3oM IIPOM3IBOAMTCHA pacdeT IIAHEJH HA
Apyrue BHABI BO3MOXKHBIX [cM. Taba. 6] BaaKHOCTHEIX BO3AeCHCT-
BN (BO3AYIIIHOE YBJAXXHEHHE HAPYXKHOH INOBEPXHOCTH IHIAaHEJH,
BO3AVIIIHOE BBICYIIMBAHHE BHYTDPeHHEH IOBEPXHOCTH ITIaHEJIH, CO-
YeTaHHe 3THX BO3JAEHCTBHH), KOTODPhIE, KAK IOKAa&3bIBaeT aHAaJIM3,
BLI3BIBAIOT MEHBIIHE HAIPAMEHHA K NpPOrubnl, 4eM noJydeHHbIe
BBIIIIE 3HAYCHUA.

Pacyer maneau Ha TeMIIepaTypHbhIE BO3AEHCTBHA

Pacuer nanesun npousBoaurca mno [m. 4.16 -- 4.18]. IIpu pac-
yeTe 1o [r. 4.17] HyKHO onpenenuTsr HOPMATHBHBIE H pPACUETHEIE
3HAYEeHHA TeMIlepaTypHbix aedopMalui 3JeMEHTOB IIaHeIH: Io-

JIOK £ 1 ¥ € 9 M pebep E,w?n sznaHeJm.
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A. Onpedenernue memnepamyprovix deghopmayuil
INEeMEHMO8 naHeau

OnpeneneHue TeMnepaTypHbBIX JgedopManui 3JeMeHTOB IaHe-

nu npou3dBoAuTca no ¢opmynam [43] - [48], no pauwreM ¢, u 2,
tiw H tiC'

3Hauenua ¢, H® {,, NpuHuUMaeM JaaA r. PosHO mno

CHulI 2.01.07—-85: t,, = 26°C (mions mecan) m t,, = 24°C.

3HayeHHnd t;, U t;,, IPUHUMAIOTCA B COOTBETCTBUH C MCXOIHBI-
mu gaHHeIMU: t;,, = 20 °C (cpezHeMecasYHas MIOJBCKAasA TeMIIepa-

typa), t;. = 13 °C.

Heogxonnmoe AJA pacyera 3Ha4YeHHe {, NPHHHMAaETCA IO
14.18] pasuriM 17 °C. .

3HaueHua o AJIA 3KCTPY3MOHHOro acbeCToneMeHTd NPHHUMA-
erca no [mn. 3.6] u [Tabx. 5]; npr 3TOM yYuTHIBaA, YTO HAPYKHaA
MOBEPXHOCTh IIAHENHW 3allHINEeHA OT YBJIAKHEHMS KaneabHOH
BJArol, a8 MakCHMAaJIbHaA BJ&XHOCTHE OT BO3AYVLIHOI'O YBJAaXKHe-
HUA He npesnimiaetr [yepr. 9, kpusaa 2] 8,5 %, npuHuMaeM 3Ha-
yenue £ [rabu. 5]5;[.11:1 tremnepatyp 0 °C u nuxe npu W < 12 %,
torra < = 1,1:10"° gna Bcero Aumamas3oHa TeMIeparyp.

IToap3yAach NMOJYYEHHBIMH NAHHBIMH, MOACYHTAEM HODMATHB-
HYIO BEeJHYHHY TeMIIepaTypHBIX aAedopManmMH HapPYXHOH INNOJAKH
817 OJOA XOJOXHOIO BPEMEeHH roza ¢ nomormbsio dopmya [43] u
[4

1:
§,=LAt=d ¢, —t)=1,1105 — 24 — 17) = — 0,045%.
poBeeM AaHANOrMYHBLIM 00pa3oM nojaAcYeT HOPDMATHBHBIX U
pacYeTHHIX 3HaueHuit gedopmaumii anemeHTos nauvenu &, u &£,
Ewi ¥ Sus 9y HEOOXOAMMBIX IJIA pacyeTa TEMIIEPATYDHBIX HAamps-
xeHU no dopmynam [36] -- [39]; pesyasTarel npuselieHbI B
tada. 8.

b. Pacuem memnepamyprvix HANpAMNEHUL
8 3nemMenmax naneau u npozulos8 naHeau

Pacyer Hanps)xxeHMil B 3JleMeHTax maHeJad M nporuboB mnaHe-
au npoussoaunTcAa 1o popmynam [36] ~ [39] « [60]. Oauako ¢ yue-
rom[11. 4.12]orpannunMca pacyeToM TONBKO TEMNEpPATYDHEIX IIPO-
ru0oB 3KCTPY3HOHHOM ITaHeNH.

Pacuer nmporn6a mawenm npoussogaurcsa 1o [m. 4.29]. Onpene-
JUM Nporub nmaHenu OT TEeMIEpaTyYPHBIX BO3AEHCTBHII, AeiiCTBYIO-
LIUX B XOJOAHOE BpeMA roja.

Onpenensem no dopmyne [41] anayenme M npH HOPMATHB-

HBIX 3HAYEHHAX TeMnepaTrypunix aedpopmammit £, u€,, €, u
£ o U3 Taba. 8:
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M =£,E,S] --E%EZSE + 0,510 + Earnb,) x
x EgA hur= 11-103-330-10-6[( -- 0,045%) + 0,0044%] +
+ 0,5[( -- 0,045)( -- 0,175) + ( -- 0,0044)0,175]11-103 - 70 x
x 104-0,1 = -- 1200,1 H-m.

Torza o ¢dopmyae (60) umeem:

Mi? 1200,1:5,922
T =-1,16:10"2 M (nporu6 B CTOPOHY
8E, I, 8111034126108
MIOMEILICHHKA).

OnpezenseM aHalormdyHeIM of6pazoM nporub nmaHeam OT TeM-
repaTypHbIX BO3AEHCTBHH, AEMCTBYIOILHX B TEeNJ0Oe BpeMsA roaa.

ft =0,18:102 m (mporu6 B cTropony “yauums”).
IIpoBepka NpPOUYHOCTH IJIEMEHTOB HaHeJIM H npormba maHeIw

B coorsercrun ¢ rpefoBannamu CHull 2.01.07 - 85 nposep-
Ky IIPOYHOCTH 3JEMEHTOB M mnpormba naHeam nIPpOM3BOAHM Ha
ae¥icTBue Hanbolee HeOAArONPMATHONO COYETAHMA HArPY30K
H BO3JeHMCTBHM (C V4YeTOM BO3MOMKHOIO OTCYTCTBHA HEKOTOPBIX

H3 HHMX).
A. Ilposepxa npournocmu snemenmos naxeau

OnpeaeanruMm no IAaHHBIM pacdeTa IMaHeJHM, NPHBEIAEHHBIM B

taba. 9, 3HaueHUA HeOJAMONIPHUATHBIX HANDAXKEHUIH, BO3ZHHKAIO-
UIMX B 3JIEMEHTaX IaHeJHM OT AeHCTBHA OTAEJBHLIX HArPY30K U
UX OCHOBHBIX COYETAHH, M NMpoBeAeM IPOBEPKY INMPOYHOCTH 3Jie-
MeHToB 110 dopmyaam [1] - [4]). IIpu 3TOM B COOTBETCTBHUH C
[n. 3.1) npuHHMaeM pacHYeTHbIE COIIPOTHBJEHHA 3KCTPY3HOHHOIO

acbecrouemerHTa R [tabn. 3] npu 3HadYyeHHMH npelena IPOYHOCTH,
pasHom 18 MIlIa/cm?; B coorBercrBum c [n. 3.2] ymHOxaeM 3Ha-

yeHUA R MaTepuaja HapYKHOM INOJKH, YYHTHIBAA HAJIHWYHE BOAO-
HeNIpOHMIIAeMOM KpacKu, Ha 2w =0,9; B COOTBETCTBHMH C
CHull 2.01.07 -- 85 ymMHOXKaeM cyMMAapHbIe HamnpaXKeHHA 6 Ha
xoabdunuent n, = 0,9. PeayabpraTsl nposepKH npoOYHOCTH 3Je-

MEHTOB IaHeJau npuBeaeHbl B Taba. 9.
TakuMm obpasom, u3 tabn. 9 caeayer, 4To HAIIPAKEHUA B dJe-
MeHTaxX IaHeJM He NPeBhINIAIOT 3HAUYEHHA pPacyeTHhIX CONPOTHB-

JNeHHUMN.
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Tabnuuyga 8

Bpems ropa Temneparypa | Temueparypa | JnieMeHT NaHeIN 3HaueHUe UIMecHEeHHS TeM- | 3HaueHHe TeMIIepaTyYpHBIX
HAp Y>KHOTO BHYTpPEHHEr0 nepaTyphl JIeMeHTa pedopmalimit IeMeHTa
BO3YXA BO3yXa MO- manenu At , At, NaHeNn M € 1> €., o
cCpeaHecy- MellleHHS 1 ; ’
TOMHAsA T L e B
HOpMa- pacyeTHOE HOpPMATHB- | pacdeTHOe
THBHOE Hoe
Tennoe tog = 26°C t = 20°C HapyxHada nonka Aty 9°C At =99°C ¢ = €SS €1FE =
BpeMd rosa M IPUMBIKAl0IIee =0,01% = (,011%
K He BONOKHO s ’ o
pebpa
Buytpennssnonka Aty #39C Aty =33°C ;=€ 2= € —€ o F
H IPHAMBIKAIOLISE K =0,0036%  =0,004%
Hel BOIOKHO pebpa
Xononxoe & 24°C t = 139C  HapyxHad nonka Aty = -41°C At4=-45,1°C ¢ = €17 € 4= €51 =
BpeMﬂ rojxa H HpHMbIKaIDIlleE K . _0 045% — _0 05?
Helt BOJIOKHO -~ ==, ;UD70
pebpa
Buytpenussnonka Aty = —4°C Ar; £-4,4°C ¢, + €y = E27€
4 IpUMBIKaloLIee R
K Helt BOTIOKHO = -0,0044% = —0,005%
pebpa
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Tabnuuma 9

JNIEMEeHT MNaHelHy, Hopmasbhble O B KacaTeNbHble T 3HaueHus HeOIaro- PacueTHsle co- [IpoBepka nmpou-
MeCTOopacIoJioX eHHe HanpsDkenus, Ml1a, or neficTBus IIpUATHLIX HaNpA- NIPOTHBJICHHS HOCTH 3JleMeHTa
BOJIOKHA IO CeYEeHHIO —————— e e es —~ el KEHHH O M 7B TOM MaTepHaia R, 1o ¢popMyjiam
TaHeJTH BeTPOBO# Harpy3KH BIIAXHOCT- | 4YMCJIe CYMMAapHBIX MIla (1] -[4]
[IpH NaBJIICeHUH HbIX BO3- | HampseHul O¢ , Mlla
—————————————— necTBUHA
IIOJIOKH- | OTpHLIATE -
TUEMMjL?M
Monka kpafHee =-~2 031,65 o= -14 0=1,65 , =6x09=54 165 < 5,4;
BOJIOKHO Oy = ~3,14x0,9 = Fic = 23x09 = 282 < 20,7
Hapy»XHOH — i
TONKH = — 2,83 = 20,7
Ilonka  kpaiiHee o=2 0= —1,65 =_-0,81 0=2; R =6; R, =23 2<6
BOJIOKHO Oy = ~2,46x0,9 = 2,46 < 23
BHYTpeHHeH =916
MOJNIKH ’
Pe6po  BomnokHO, 0, = o,=137 0,=501 0=-172; R = 12 5,74 < 12
MPUMBIKAIO- o 172 Os = 6,38x0,9 =
Hi¢e K Ha- y % 14 ? ?
PYXHOH ’
1 (0371 (=
________ e et e e et e 78 ety R S e e o e e o e e T ey et e et o e e s e e 8 S e et e m e e e 2 B e et e o £ e e T
Pe6po  BONOKHO, 0,,= Uw“-l‘ -1,37 = _-1,66 O0=1,72; R,=6; R, =23 1,72 <6
mpuMslxaio- 1 o, £ Oy 7 —3,02x0,9 = C 2,73 < 23
llee K BHyT- - ° = _2.73
peHHel ’
NnoJIKe
BONTOKHO T, = 75 0,11 7,7 0,139 R 4= 3,5 0,139 < 3,5
IO Hel- =0.139
TpalIbHOH ’

OCH



b. IIposepxa npozuba nanenu

IIpoBepka nmpornba nmaHeau NMPOU3BOAUTCA 1O [m1. 4.24].

Kaxk mnoxasapiBaer AaHaJAH3 IOJYYEHHBIX BBIIIE OAaHHBIX O
nporubax maHenuw, HauHOOJABIMIMM HNporud B CTOPOHY HOMEIEHHSA
BBI3LIBAET COYETAHHE nonomHTenLHom BETPOBOI'C JIAaBJEHUA H
Temnepa'rypnmx BO3AeHCTBHH XOJIOXHOE BpeMA  rojaa
f=0,95102 + 1, 16 102 = 2 11-10- 2 M, a Hauboasmuit nporub
IIaHeJU B CTOPOHY ’yaunbl” BbI3bIBAET coOYeTaHHe, BKJIIOUAIOLIEe
OAHOBpPEMEHHOE JAeHCTBHE OTPHLATEJHLHOIO MOABJEHUA BeTpa,
VBJIAKHEHHA HApPYXHOM IIOBEPXHOCTH M BO3AYIIHOI'O BBICY-
IHINBAHHUA BHYTPEHHEH MOBEPXHOCTH IIAHEJIH M TeMIepaTryp-
HOIo Harpesa HaPYXHOM IIOBEPXHOCTH IMaHeaun
f=1(0,76 + 2,39 + 0,18)10¢ = 3,33-10-2 m.

Takum o0pazoM, MakCHMAaJbHOE 3HAYEeHHe nporuba maHeJaH C
VUETOM K WI[MEHTa COYeTaHMA HArpy3oK n. = 0,9 cocrasaser
f=8,33-104-0,9 = 3-102 M, 4TO ¢ AONYCTHUMOMH TOUYHOCTBLIO VOB-
nerBopaeT TtTpeboBaHuam [n. 4.24], B cCOOTBEeTCTBHHM C KOTO-
PBIM BEJHYIHHA ITPeAeJbHOTO nporufa cTeHOBON NaHeJH IJA MPO-

MBILIIJIGHHBIX 3AaHHit cocraBader mo [raba. 7] (1/200)], T.e.
2,96-10-2 M.

IIPHMEP 7. PACUYET BECKAPKACHOI
CTEHOBOH INAHEJIH

Ilanens, nomnepedyHoe cedYeHMe KOTOPOM NOKa3aHO Ha puc. 9,
NpeaHA3HAYAeTCHA AJA HADYNKHOI'0 OrpaxXiieHHs CTeH IPOM3BOJCT-
BEHHOIO 3xanuda B IV pailoHe IO CKOPOCTHOMY HAINOPY BeTpa.

Ilaness NMPOEKTHPYETCHA KAK HaBECHAA KOHCTPYKIIMA, ONupa-
IOLIASACA 0 KOPOTKHM CTOPOHAM.

Puc. 9. Ilonepeunoe ceueHHe naHeaH =

1 «- nocka (oOpamnenne); 2 -- ac6ecTOIeMeHT- R

Hble OOIIUBKH; J -- KJaeeBoill mos; 4 -- 3anovi-
HETENs (MeHOILIACT)

OO 9, VW vy RSN
~ b COSNK .:0_0:0*:0‘:’:"’%‘_'&? ! ::

g

Hexonnnie JanHRIe XA pacdeTra NMaHeIun

IInuna naHenu -- 3 M, pacdeTHBIH HpOJieT IaHEJAH C VYeTOM

In. 6.17] pasen 2,9 m. 3aanne cooOpyxaeTcsf HA MECTHOCTH TH-
ma A u umeer Boicoty o 10 m. Ilamens pacnosaraerca ¢ HaBeT-
PEHHOM CTOPOHHI B 3JaHUM C TeMilepaTtypoi Boszayxa t = 17°C nu
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HOPDMAJBHBIM BJIAXXHOCTHBIM DeXHMOM mnoMemeHua. OOMINBKH
NaHeaM BBLITIOJHEHHI M3 ILJIOCKOr0 NpEecCOBAHHOro acbecrouemMeHT-
HOro JHMCTa;, Ipemesn IPOYHOCTH aclOecrorniemeHra npu uirube -

23 MIla. Hapy:XHasa NOBepXHOCTh IAHENH HE 3AILIUIINEHA OT YB-
NTAKHEHUA. 3aNONHUTENASb [IaHEeJH BBIMOJIHEH K3 IeHOILTACTa Map-

ku IICB narorHocThio 40 Kr/MS.

Pacyer HanmpsKeHHH B 3JIEMEHTAX IAHEH

Pacder Hanpa)xeHMH B 3JIeMEeHTAX IAHEJAH IIPOM3BOAMM IO

[o. 4.13].
Onpeaensas ¢ y4eToM HCXOAHEBIX JAAHHBIX HOPMATHUBHbIE qM n

pacueTHble ¢P 3HaueHHA BeTpoBEIX Harpy3oxk mo CHwull 2.01.07 --
85, noayuyum:

q* = q,#C = 0,55:1-0,8 = 0,44 xH/m?;
¢ = ¢*.5 = 0,44- 1,4= 0,61 xH/m?.

Onpenenana B coorBercrBuu ¢ [m. 4.13] npu E, = E, moMeHT

HHEePLUUH CeYEHUA NAHEeNH, NOJYYIUM:
I = b5(ho + §)%2/2 = 1,18:0,008(0,06 + 0 008)2/2 =

= 21,8106 m4.

B peayaprare, onpeaensad MaKCHMAaJbHbBIEe HATIPDAXEHUA B
aneMeHTax naHeau no dopmyaam [28] ~ [30], moayuum:

B OODmMIHUHBKAX

x 2,94-0,038/8-21,6:10%) = X 1,318 MIla;

B 3a4anNoJHHAHTeEeJgE

= 2Q/(2h, +61 + § 5)=
qﬁbz/ (2h, +8, +
+ 52)b ~ 0,61 -1,182,9/ (2:0,06 + 0,008 + 0,008) x
x 1, 12 = 00,0137 MIla.

IIpoBepxa NMPOYHOCTH 3JIEMEHTOB IAHEeJIH

IIpoBepKy NPOYHOCTH 3JIEMEHTOB NAaHEAHd IPOM3BOAHUM IIO
dopmyaam [1], [2], [T].

Has onpereneHnA 3HAYEHHUM pACYETHBIX CONPOTHBACHUH R
marepuana acbeCTOEeMEeHTHOIO JMCTA B COOTBETCTBHH C
[n. 3.1] mcxomHOe 3HaYeHHe TIIpeAesa MPOYHOCTH MAaTepHaJa,
pasHoe 23 MIlla, ymuHoxxaem Ha Koadpduumenr 0,9, nonyuas
B pe3dyJsTare BeJIWYMHY npeiejia IPOYHOCTH, DPABHYVIO
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23 MIla-0,9 = 20 MIla, no xkoropoit B [Taba. 1] vaxoaum 3Haye-

Hue R. IIpu arom mo [n. 3.2] ymuoxaem 3naueHune R ana yBiaax-
HAEMOM HAPVIXKHOHU CoKaToit OOIIIMBKHM, VYMTHIBAA OTCYTCTBHE BJA-
roammuTHOM mnokpacku, Ha ( ,=0,8. Torma moayuum
R, = 30,5-0,8 = 24,4 MIla, R, = 8,5 Mlla.

B coorBerctBHH ¢ [Taba. 1 npuna. 2] npurumaemM pacueTHOE
CONpOTHBIEHNE NeHonaacra CABMry R, = 0,04 MIla.

B pesyasraTe IPOBEPKH IPOYHOCTH 3JIEMEHTOB IIaHEJH
ITONYUHM:

6,<R,=24,4MIla; 6 ,<R,=85MIla; T <R, =
= 0,04 MIla.

Pacuer u nmposepka nporufa maHeaIm

Pacyer npormufa naxHeau npoussoauMm 1o dopmyae:
f = 0,013q,,.1%/D.

Onpenenaa D no [no. 4.28], npuHuMaeM 3Ha4YeHMe MOAVIA
capura neHomnacra IICB 2 = 40 kr/m3 mo [rabx. 1 npua. 1]

Gp = 2,2 MIla, 3nauenne moayasa ynpyrocru E acGecToueMeHTa —
no [raba. 2].E = 14-103 MIla.
Torpa, no dopmyae [59] noayuum:

19,2E1
K2 = 1 + ccccdicnciicaceccceniacceneea =

lz(Zho +d" 1 + J" 2)pr

19,2:14000-21,8:10°6
o 1 + .................................................... e

2,9%(2:0,06 + 0,008 + 0,008)2,2°1,18
m ] 4+ 1,97 = 2 97,
D= EII/KZ = 14000-21,8:106/2,97 = 102,7 xH-m2.

Ilopcuuraem nporud nanenu:
f=0,013-0,45-1,18-2,94/102,7 = 0,46-10-2 .

Ilpenenvrniit nporn6 mnaneam, ompeaeaseMbld o [1. 4.24],
COCTaBJIALT:

(1/200) = (1/200)2,9 = 1,45-10-2 M,
IIpoBeasa npoBepky mporufa nmaHe/ M, MOJYUMM:
0,46-10% < 1,45:-10-2,
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NPUMEP 8. PACUET CTOHKH U3 SKCTPY3HOHHOI'O HIBEJIJIEPA

Hcexoannie nanHbIe AJIS pacdyeTa 3JIeMeHTa

IHeHTpanbHO-CKATAA CTOMKA ABAAETCA COCTABHLIM 3JIEMEHTOM
IIOACTPONMABLHOM KOHCTPYKIIMHM XOJOZHOH dYepAadyHOH KPBIIIH
sxkuaoro poma (puc. 10). BHyrpenHee nomelenme ueppaxa cood-
1IaeTcHa ¢ HaApYyXHOHU armocdhepon uepes3 CAYXOBbIe OKHA.

Puc. 10. Ilomepeunniit paspe3d KPBINIH
1 -- acbecToneMeHTHBIE JIUCTRI; 2 -- obpemeTka; 3 -- CTPOUH-
na; 4 -- crofka MOACTPONMJIBHON KOHCTPYKIHHA; 5 -- depaay-
HoOe IlepeKphbiTHe

Croiika BrINOJHEeHA H3 acOECTOLEMEHTHOrO 3KCTPY3HOHHO-
ro mseagepa N©°28 (puc. 11) ¢ niaomaaeso mnonepeyHOro
ceyeHHA Ay, = 57,24'10* M ¥ MHUHHUMANBHEIM MOMEHTOM
unepuun cedenus I . = 233,6-10° m%. IIpegen mpounocTu sKc-
TPpYy3HMOHHOro acbecrounemenTa npu uarube (TY 21-24-82 - 81) ne
meHee 16 MIla. 3daxkperuierye KOHIOB CTOMKH ILAPHUPHOE, pac-
CTOAHME MEXAY LIEHTPaAMH 3aKperuieHMd -- 2 M. Pacyernasa coxu-
mamowiasa Harpysxka N = 18 kH. B Mecrax 3akpenseHus cedeHue
CTOUKH O0cnabJIieHO dYeThIpbMA OTBEpPCTHAMHM niaA  0OJTOB
d = 16 mm. 3amuTa MOACTPOMHJIABHON KOHCTPYKIIMH OT VBJAXKHe-
HUSA OTCYTCTBYET.

Pacuer HanpaXeHMH B CTOMKEe

Pacuer HanpsKeHHH B LIEHTPAJNBHO-CHKATHIX 3KCTPY3HOHHBIX
KOHCTPYKLMAX CJEAYeT OnperesArh o ¢opmyne/{52] u n. 4.14.
Onpegenssa rubxocTs acbecTonemeHTHO! crodikM A .. € yuerom
[n. 4.22], noayuum:

A max lo/rmin = 9(/ IImin/“"ib.l" =
= 2-1/12383,6-10-8/57,24-104 = 94.
ITo rpaduky [yepr. 10] Haxonum ¥ : npu A = 94 U = 0,27.
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Puc. 11. Ilonepeunoe ceuyemHe CTOMKM r U T

280

IIpu pacuere Ha YCTOMYHMBOCTH OIIpeAensAeM HANPAMXKEHHA B
croiike no dopmyae [52]:

é = N/¥ A, = 18000/0,27-57,24-104 = 11,7 MIla.

IIpu pacuere Ha NMPOYHOCTH C Yy4eTOM oOcJabaeHMU onpenesn-
€M HAIIPAXEHHA B CTOMKe 1no mn. 4.14.

€= N/A, = 18000/(57,24 -- 4-1,6-1,4)10% = 3,72 MIla.
ITIpoBepka yCTOHYMBOCTH B NPOYHOCTH CTOMKH

ITpoBepka yCTOMYMBOCTH M IPOYHOCTH CTOMKH IIPOHM3BOAMTCH
no dbopmyae [6].

R,,. onpenensiercA no [raba. 3], npu BpeMEeHHOM CONPOTHBJIE-
HHKH H3ruby 3KCTpy3HOHHOro acbecroueMmeHra, pasHoM 16 Mlla,
R, = 21 Mlla.

ITpu 3aaaHHBIX YCJIOBHAX 3JKCIIVATAIIMH B COOTBETCTBHH C
[n. 3.2},R,. ymMHOMaeM Ha KodbpbuuHeHT yYCIOBHI paboOThI

fw= 0,65.
IIpoBead  HNpoBepPKY VYCTOHYMBOCTH CTOMKH, IIOJYVYMM

G = 11,7 MIla < R . 7,= 21:0,65 = 13,65 MIla.

IIpoBeaAa NpoBepKY MPOYHOCTH CTOMKH, TOJYYHNM

G'= 38,72 MIla < R,. ¥, = 13,65 MIla.

Takum o6pazoM, DPOYHOCTh M YCTOHYHUBOCTH CTOMKHM ofecrie-
JeHa.



[IPHMEP 9. PACYET 9KCTPY3HOHHOH ILTHTHI XJId
BE3P¥JIOHHOH KPOBJIH

HexogHbie faHHBIC NS pacdeTa IUIHTHI

AclecToueMeHTHAA SKCTPY3HOHHas nauTta (puc. 12) npeaHas-
HAYEHA AJA YCTPOMCTBA ABYXCKATHOH 06e3DYJAOHHOM KPBHILUIH CEJXb-
CKOIO JXMJIOrO AOMAa C YKJIOHOM ckKara Kposau -14° (puc. 13).
IInuTel coeAMHEHBI B KOHBKE IIIADHHDPHBIM 38)KHMOM, & B KapHH-
3¢ VIIHPAIOTCA B MAaVIPJIATHBIH 3JIeMEHT 4yepe3d COeXHHUTEJIbLHEIEC
H3eJHUA, BXOAAILIME B 3aleNJeHHe ¢ HHXHeH IIONKOM IIIMT.
HopMaTHBHEI CHEroBOM IOKpPOB B paMoHe CTPOMTEABCTBA -
1500 IIa. Macca 1 M nmaute - 330 Ila. IIpeaen nmpouyHoCcTH IIpH
H3rube marepunasa miauTh - 20 MIla. HapyxHasa mnoBepxHOCTH
3KCTPY3HOHHON IMJHTH 3alHIIEHA KPEMHHMMOPraHHYECKOH XKHJ-
Kocteio 136-41 (TOCT 10834 — 76%). ILnura mMMeer caegyiOniue

I'eOMETPHYECKHEe ITIOKAa3aTeJIN.
Ay, = 178-104; W = 440-108 cm3; I = 1760-10°8 cm4.

Iloncuer HArpy3ok

Ilogcuer HarpysoKx TNIPOH3BOAMM B COOTBETCTBHH C
CHull 2.01.07 —- 85 "Harpy3aku M BO3ZeHCTBHSA”, NMpPH 3TOM Ha-
rpy3KM INPHUBOAHM Ha 1 M TODM30OHTAJBHOM IPOEKIIMH KpPHILIH

(traba. 10).
B coorsercrBuu ¢ CHull 2.01.07 -- 85 nna spaHut ¢ ABYX-

CKATHBIMH IOKPBHITHAMH npH (& = 14° npuHUMaeM CJHEAYIOLIYIO
cxeMy Harpys3ku (puc. 14).

Onpenesenne pacyeTHBIX YCHJIIHH

MaxcumanasHbIl H3rubaronn MOMEHT B INIOKPBITHH
M = ¢PI2/32 = 1850-62/32 = 2080 H-Mm.

OnopHele peakuuu A = B = 3"!/2 = 1850-6/2 = 5550 H.
Pacniop H = ¢l2/8h = 1850-62/8-0,75 = 11100 H.
Ilonepeunas cuna B cepeauHe maur @ = A -- gl/4 =

= 5550 -- 1850:6/4 = 2780 H.

IIpononsHana cuna B cepeamHe manr N = Qsind + Hcos4:
npu a4 = 14°, sina = (0,24 H cose =(,97, TOrAa.
N = 2780-0,24 + 11160-0,97 = 11430 H.

Paarpyxaomuii #3rubaommii MOMEHT OT NPOAONBHON CHJIIBI
B CepeAHHEe IJHTHI, NMOCKOJBKY acbecTOleMeHTHbhIe 3KCTPY3HMOH-
Hbl€ IUINTH KPENATCA K KAPDHH3HOMY OJIOKY KperexXHbIMH M3ze-
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Puc. 12, Ilonepeunsiit paspe3 KpHIH
1l -- mayspaar; 2 -- acbecToneMeHTHAS SKCTPYIHOHHAA ILTH-

TA; 3 «- KOHBKOBRI# 38)KHM; 4 -- YepAaYHOe NepeKPHITHE

Puc. 13. Ilonmepeunoe cCeYeHHEe NJAHTHI

Ta6nunuwa 10
f-l_;;;a:a- _________ ﬁ;p_r:aa;l;:;; o I(o:;;b_;l;i-l;nem PacueTHO®
3Ha4YeHNe Ha- neperpy3kKu 3HaYeHHe
rpy3ku, H/m Harpy3KH,
H/m
1. Mocrosumas (cober-  330-3,1/3= 1.2 408
BESHHbI# BeC IUTUTHI) = 340
2. CHeroBas 900 1,6 1440
3. Homxan 1240 -~ ~1850
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JUAMH, B3AUMOAECHCTBYIOIINMH TOJLKO C BHYTDPEeHHeH oOBLINBKOIL
IIIAT, PaBeH:

My = NI = 11430-3,5-10-2 = 400 H-m.

PacueTHBIN H3rubaoiuii MOMEHT B cCepeAHHEe JIEBOM YacTH
IIOKPBITHA:

M = 2080 -- 400 = 1680 H-m.
Pacuer HanpAXKeHHH B IJIHTE

HanpsaxeHusa B CHXATO-M3O0THYTHIX 3KCTPY3HOHHBIX KOHCTDYK-

IMAX onpeaeadAoTcAa no dopmynam [53] u [54].
Onpenenss ruGKOCTL ImaHeaeil B IJIOCKOCTH H3ruba ¢ ydeTom

[n 4.22) noayvaem:

iy
"1/ °\f/f;?g Tos T o1,

Ilo {u g)oep'r 10} naxoaum ¥ mpu A = 97:.- ¥ = 0,23.
Ilo dopmyane [55] onpenensnem 3HaueHue Roaq:vdmunen'rag

}=1— N/PAyR, = 1 — 11430/0,23-173-104-25 x
x 109 = (,89.

R =25 MIla, R , =7 MIla, R ,, = 14 MIla onpeaenaem
o [Taﬁ.n 3] nna 3KCTDY3HOHHOI‘O acﬁec'rouemen'ra IPX BpPEMeH-
HOM conpoTuBjaeHun u3ruby 20 Mlla.

PaccuursiBaemM HanpaXeHHUsa B IIJIHTE:

B DPACTAHYTOM NMOJAKE

N MR,
ét B . wes P acsns -
A, 5 WR,,
11430 1680-7-106
M o comeemen i - 1,54 MIIa;

173-10-4 0,89-440-10-6-14-106

B CXXAaTOMM NOoOJaAKeE

N MR,
6= - + oo -
A, $wWR,
11430 1680-25-106
W enenna= e == 3 24 Mﬂa

173104  0.89-440'10-6-14-106
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B pacTaHYyTOH 30He pebep

N  MYR,
éw“‘ « cor F comrmeecm- ok
A, $IR,
11430 1680-3-10"2-7-10°
T wrveveonmeo + coceverrismnmaseseneceansccocraan... = 101 MIla;
173-104 0,89-1760-10°8-14-106

B CXaTon 30He pedep

11430 1680-3:10-2-25-10°
R . = 6,34 MIa.
1731004 0,89:1760-10-8-14-10°

IIpoBepxa NPOYHOCTH 3JIEMEHTOB IJINTEI

IIpoBepKy INIPOYHOCTH 3JJEMEHTOB CHKATO-H30THYTOH IILJIUTHI
BbIItonHAeM o ¢opmyaam [1] --.[3].

PacueTHBIe CONPOTHBJIEHHA 3KCTPY3IHOHHOro actecroneMeHTa
¢ VYEeTOM HMCXOAHLIX JAaHHBIX YMHOXAKTCA B COOTBETCTBHH C
[n. 3.2] Ha KoadpdunMeHTH ycna0BHMK paboTsl &', U Far.

IIna onpenenenunsa ) ¢ HAXOUM 3HAYEHME &' ,. B cooTBercTBHNU
c CHull 2.01.07 -~ 85 ¥ aautenbrHOH Harpyake OTHOCHUTCHA BeC CHe-
roBOro NoKposa ¢ Kosbduunentom K = 0,95.

AHaJIOTHYHO ONpEeAeJIEHHIO DPACYETHBIX YCHMJIHH B IIJIHTE OT
IIOJHOM HATDPY3KH onpejenseM M3rubaloiyyu MOMEHT U NPOXOJb-
HYIO CHJIYV OT IIOCTOAHHOH M JJIMTEJBRHO AEMCTBYIOLIEM 4YaCTH CHe-
FOBOM HATPY3KH:

Mq = 1040 H-m, N, = 6980 H.
Koasdpdunuent ¢ no dopmyne [65]
N 6980

Hanpaxerne OT NMOCTOAHHOM HATPY3KH B DACTAHYTOM IIOJKE
IIJIATHI:

.7-106
Ny, MgR, 6980 1040°7°10
6 g = ==+ s R F e e = 0,87 Mlla.
A, twr, 173104 0,93-440-10-8-14-108
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Torna 3 {0 [n. 3.2] kKoaddbHuIHeRT o paEBeH
7, =6/(8+8,) = 1,54/(1,54 + 0,87) = 0,64.

ITo [mn. 3.26] naxonum xoadpdunuenr = 0,9.

IIpoBeasa nmpoBepKy NPOYHOCTH 3JEMEHTOB ILIHUTHI, MTOJYUYNM:

6, = 1,54 MIla < Ry, #s¥, = 7:0,9-0,64 = 4,03 MIIa;
g = 8,24 MIla < Ry 1. = 25:0,9:0,64 = 14,4 MIIa;
6.5= 6,34 MIIa < Ry pe = 14:0,9:0,64 = 8,05 MITa.

Takum obOpa3oM, NMPOYHOCTL acOeCTOLIEMEHTHOH 3KCTPY3HOH-
HOM IIJIHTHI obecriedeHa.

IIPHJIOJZKEHHE 1
Cnpasounoe

OCHOBHBIE XAPAKTEPHCTHKH BHIIYCKAEMBIX

IPOMBIIIJIAEHHOCTBI0 ACBECTOLIEMEHTHEIX H3NEJHH
H KOHCTPYKIIHHA

OreuecTBeHHAA NPOMBINIJIEHHOCTh BBINYCKAET HIHPOKHI ac-

COPTHMEHT acbeCcTOLEeMEeHTHRIX H3/eJHH, KOTOPhIE B 3aBHCHMOCTH
OT (POPMBI H OCHOBHOI'O HA3HANECHUA MNOAPA3IALIAAIOTCH HA:

BOJIHHCTbIE JIUCTHI; IIJIOCKHE JHCTHI, IIAHEJH CTEHOBLIE, IaHe-
a¥ (DJUTHI) KPOBEJABHBIE; MJHUTH IMOJOKOHHBIE, IIBEJJEPHI.

BosHUCTERIE JHUCTHI PA3JIHUAIOTCA II0 AJHMHE M IIIHDHHE, BLICO-
Te ¥ 11ary BOJHBI. IIpousBogAaTCA TpH OCHOBHBIX NpodUIA BOJ-
HucTHX JauctoB: 54/200 Tommmuost 6 m 7,5 mm, 51/177 w
40/150.

JIucrsr npobuna 54/200 BHIDYCKAIOTCA ILECTHBOJHOBHIMH,
npobuasn 51/177 -- cemuBoaHOBEIMU, npodmaa 40/150 - cemu- u
BOCBMHBOJHOBBIMH. Ha craanyu onnITHOH NAPTHH OCBOEH BBLINTYCK
acOeCTOLIEMEHTHBIX BOJHHMCTHIX JaucToB BK npobuas 135/350
aauaor 3300 mm, paboraromux Ha npoJere 3000 mm.

Ilnockmne JaucTel B 3aBUCHMOCTH OT criocoba M3roTosJieHHUA
[MOAPA3AENAIOTCA HAa NPECCOBAHHBIE H HenpeccosaHHwle. OHU MoO-
ryT BREINYCKAThCA OOBIMHOIO ceporo isera, ¢ AEKOPATHBHOM OT-
OeJKOH HMJH OKpAallleHHbBIMM CHJHMKATHBRIMM Kpackamu. llnockmue
JUCTHI MOTYT ObiTh KAMMOPOBAHHBLIMHE 1O AJHHE M IIIMPHHE NYTEM
AOMONHHUTENBHOU 00paboTKM B 3aTpepiieBLHIEM COCTOAHHH HMJIM He-
KanuO6pOBAHHBIMH -- pa3pe3aHHBIMH B INJACTHYECKOM COCTOAHHH.
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B 3aBHCHMOCTH OT KadecTBa HM3roTOBJEHMA JIHCTHI NoApasnens-
IOTCA Ha ABa copra: A -- spicuinii, b -- nepBsin.

I'pynny acGecTOoleMEHTHBIX KOHCTPYKIIHH COCTABJAIOT H3Ae-
NUA, H3TOTOBJAEMbIE IO SKCTPY3HMOHHOM TE€XHOJOI'MH.

ITanenn, M3roToBJIeHHBIE METOJAOM 3KCTPY3HM, NMPEeACTaABIAIOT
co0OoMl MOHOJUTHLIE MHOI'ONVCTOTHEBIE H3JeJIHA; B MYCTOTHI 3aKJAa-
OBIBAIOT yrenaureas. Ilaneau nmoapasznensaioTca Ha KpPOBEJAbHBbIE U
credossie. OHu BeInyckalorca anuHoit 3000 m 6000 MM (cTeHoO-
Bele) 1 3000 MM (kposeabHsie), BeicoTOM 60 u 80 MM (ana nepe-
ropoaok) u 80, 120, 140, 160, 180 mM (kpoBeabHbIe B CTEHOBEIE).

IInutel noaoKoHHbIE acbeCTOLEMEHTHBIE 3KCTPY3MOHHLIE BbI-
nyckaorca aauHou 940, 1440 u 2200 MM, OHM MOrYyT BBINY-
CKAaTBCHA II0 COIJIACOBAHHIO C HPEANPHATHEM-M3rOTOBHTEJNEM MU
apyrok aauHbl, HO He 6Gomee 3000 mm. IIImpumuHa NOZOKOHHEBIX
naur or 150 xo 350 mm, Tonmuua 20 u 30 mm.

[IIBessieprr acbGecTOLIEMEHTHBIE 3KCTPY3HOHHLIC H3TOTOBJIAIOT-
ca aauHon mo 3000 mm, BeIcOTOM OT 65 A0 170 MmMm.

BoJHHCTEIE JIMCTH]

AcOecTOnleMeHTHBIE BOJHUCTHIE JMCTHI IIpeJHA3HA4YEeHb! AJA
VCTPOMCTBA KDOBEJBh M CTEHOBBIX OrpaKIaloliMX KOHCTPYKIIMI
3aHUM M COOpY:KeHuM. B 3aBHCHMOCTH OT BHAA JIUCTOB OHM IIPH-
MEHAIOTCA AJA YepPHAYHBIX U OecuepAadHBIX KPOBEJbh M VKIAABI-
BAIOTCA Ha Pa3JHYHbIEC INIPOJEThHI.

JIuctel aclecTolleMEHTHBLIE BOJHMHCTHIE CcpeaHero npobhunsa
40/150 sumyckatorcs upeanpuaruamu orpaciau mo I'OCT 20430 ~
84" (puc. 1).

- JIuersr acHeCTOHEMEHTHBIE BOJHHCTHIE YHHOHIMPOBAHHOIO
npobuna  54/200 Beimyckalorcn no  T'OCT 16233 -- 77°
(CT COB 2438 — 80) (puc. 2).

JIncrel acbecToleMeHTHBIE BOJHHCTBIE BBICOKOro mnpodhmnasn
51/177 WM3roTOBAAIOTCA B OrpaHMYEHHOM KOJMYECTBE IO
I'OCT 24986 - 81 (CT COB 2438 ~ 80) (puc. 3).

JIncrel acGecroueMeHTHEBIe BOJHHUCTHIe BK 6LIIM OCBOCHBI HA
arane onuITHOM nmaprtum no TY 21-24-49 — 73 (puc. 4).

PDPU3NKO-MEXaHNYECKHEe ITOKA3aTeNH BOJAHMCTBIX JUCTOB B CO-
OTBETCTBHH ¢ TpeOOBAHHAMH HOPMATHBHO-TEXHHUYECKOH NOKVMEH-
rauuu (HT/1) npuseaens: B Taba. 1.

IIaockHe JdHCTHI

IInockne acbecTOllEMEHTHBIE JHCTHl NMPEeAHA3HAYEHbI JJIH H3-
FOTOBJICHUA CTEHOBBIX IaHENEH, IUTUT MOKPBITUH, NEperopoaoK CaHTeXKaOHuH

M ApYTHX CTPOMTENbHBIX KOHCTDYKUMH, 2@ TaK)Ke )i BHYTpeHHEH M HapyX-
HOH OOTHIOBKH 3A3HUH U COOPYKEHHIA.

e il L —

* Tonmsko apMypoB aHHbIe.
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Puc. 1. AcSecToneMeHTHEIC BONHHCTLI@
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p 750 _L 750 !
4

s~ N ra

5atj__zoa J{ 200 l 200 l 200 l 200 l '55 -

Puc. 2. AOGGCTGIIEMEHTHHE BOJTHHCThIC /——;
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AHCTH YEMPHROHPOBARROro npobuas 54/200 4+
}-

70



Puc. 3. Ac6eCTOeMEeHTHEIC BOJHHCTLIE NHCTHI /_
BLICOKOr0 upodpuas 51/177 —

=
-

Puc. 4. AdGecTONeMEHTHRIC BONRHCTRI®
auctel BK

71



Tabnuua 1

Karteropus nucros, floka3arenu

HOPMAaTUBHBIH et e e e e e e S . e e e i st i ot ot e e

JOKYMEHT lpedesi Mpod- | cOCpeNIoToUeHHas | [UIOTHOCTE, yOapHas
HOCTH NpH Harpy3ka ot r/cm3, He BA3KOCTD
uarude, MIIa urramna, K H MeHee kb /M2
(KI‘C/CM ). (Krc), He MeHee He MeHee
He MeHee

Ttucter 40/150

TOCT 20430-84"

(CT C3B 2438--80)

BBICIIMH COpT,

KaTeropus Ka-

YeCTBA:
BRICILIAA 17,5(175) 17,5(1735)
NepBasd 17,5(175) 17,5 (175)
TO Xe, nepspiit 16 (160) 15 (150)
COpT
Jincrel 51/177

I'OCT 24986 --81

(CT CIB 2438--80)

BBICILHHH COpT,

KaTeropus Ka-

YecTBa:
BLICIIIAA 17,5 (175)
NepBad 17,5(175)
1o Xe, nepBblft 16 (160)
COpT
Tucrer 54/200

roCT 1623377

(CT CIB 2438--80)

BBICHIHH COpPT:

BBICIlIe#f KaTerOpuH
KayecTBa MpH:
t =6 MM 18,5 (185) 16,5 (165)
t =27,5MMm 21(210) 23,5 (235)
fiepBo#l KaTeropuu
KaYyecTBa MpH:
t =6 MM 18 (180) 15 (150) 1,7
t =75mMm 20(200) 22(220) 1,7
IepBOr'o copra
NEPBOH KaTeropuu
Ka4YecTBa ITPU:
1 =6 MM 16 (160) 15 (150) 1,65
t =75 MM 19 (190) 22(220) 1,7
Twerwt BK 135350 24 (240) 48 (480)** t,?
TY 21-2449-73
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* Iloka3ate)Id OTHOCATCA K HUCNBITATENBHOM NMAaHOUYHOHK Harpyske, KH (krc).
** NoxasaTenu OTHOCATCA K pa3pylialiiedl niiaHouHo# Harpysxe, Mlla (xrcfem?).

Acﬁec'rouemen'mme NAOCKHMe JHCTH THnopasmepa 3,0x1, 5
romuusoit 8 m 10 MM Beinyckatlorca no TI'OCT 18124 .. 75
(CT COB 827 -~ 77). BrinycKk nuaockux acBecToueMeHTHBIX JIHC-
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Tabnupa 2

IToxaszaremm Hopma [7ist THCTOR

copT (A)
Ilpemen mpoMHOCTH np
uaruGe, MIla (KI‘C/CMg), He
MeHee 3
IlnoTHOCTS, P/cM™ , HE MeHe 1,8 1,8 1,7 1,6
YnapHas BH:!KOCTI:- Kk Ik /m 2,6 (2,6) 2,5(2,5) 2,5(2,5) 2(2)
(xrc+cM/cM?) , He MeHee
KopobGnenue, MM, He Gollee 0,6 0,6 0,6 0,6

25 (250) 23 (230) 20 (200) 18 (180)

TOB, OKPDAIIIeHHbIX CHJMKATHLIMH KPACKaMH, OCYILUECTBJAAECTCA B
OrpaHHYeHHOM Koaudectse mo TY 21-24-72 - 78.

PH3INKO-MEXaHHYECKHEe II0KA3aTeaH IJOCKHX JIMCTOB IIpHMBe-
nensl B Taba. 2.

Ilane;m cTeHOBRIE M NaHeaH (NJIHTH) KPOBeJBHEIE,
H3TOTOBJICHHLIE II0 3KCTPY3HOHHOM TEXHOJOTHM

IlpennasHayeHBl AJA YCTPOMCTBA TOKPBITHHM NOA PYJIOHHVIO
KPOBJIO, CTEH H IIEPEropoiOK 3XAHHMHN M COODPYKEeRHM, 3a MCKJIIO-
YeHHMM  JAeTCKUX Je4eOHO-NMPpODHMIAKTHUYECKUX  VUPEXKACHHH

(puc. 5).

.Puc. 5. Ac6ecToneMeRTHEIC 3KCTPYIHOHERI®
b‘gé . CTeHOBLIE M KPOBEeJXLHbIC IAHEXH
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Tabnuna 3
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KoHTponbHas Harpy3ka,

Pa3Mepbl naHed, MM

el . B o et e et i e S e et B ik et S v T e S S i e i S e o e i et et xH (KPC)
BJIUHA I BBICOTA

3000 60 50(500)
3000 120 130 (1300)
6000 60 20 (200)
6000 120 40 (400)

Tabnuua 4
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KourponsHas Harpy3ka, kH (xrc), nns
naHemne JIHHOH, M

IIUpHHA _[ BBICOTa 3 6

250 160 87,5 (875) 35(350)
250 180 87,5 (875) 40 (400)
180 120 39(390) 12(120)
180 140 48,5 (485) 20 (200)
180 160 63(630) 25(250)
180 180 63(630) 30(300)
285 80 35(350) 12(120)
295 80 36 (360) 12,5(125)
295 60 25(250) 10(100)
300; 320 120; 140

340 160 He ucnoITBIBalOTCA

360 180

Tabnuuga 5
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Pa3zMepsl naHenu, MM [Koumomm Harpy3ka, kH (xre)

OJIHHZ ] BBICOTA

3000 80 70 (700)
3000 140 160 (1600)
3000 160,180  210(2100)
6000 140 65 (650)
6000 160 80 (800)
6000 180 100 (1000)
6000 80 25 (250)

CreHKH 1maHeJeit BCeX THIIOB HMEIOT NpeAes] INPOYHOCTM
npu u3nbe He menee 18(180) MIla (xrc/cm?) - KpoBeJbHBIE M
16(160) MITa(xrc/cm?) -- creHoBnte. IInoTHOCTE He  MeHee
1,6 r/cm3.

Ilanenau npu ucneiTAHMH Ha R3rub Brizep)xuBaioT Oe3 npm-
3HAKOB pAa3pYILIEeHMA KOHTPOJBHBIE HAIPY3KH B COOTBETCTBHH C
TpefOBAHNAMH TeXHUYeCKHX ycaoBu#: TY 21-24-82-81 “Ilanenn
acbecTOLIeMeHTHEIe J3KcTpy3MoHHbIe” (taba. 3); TV 21-24-97-82
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Puc. 6. Ac6ecToneMeHTHBIE

IKCTPY3HOHHBIE NOAOKOHHBIC NJAHTHI

"Ilanenn acbOecTOLEMEHTHBIE 3KCTPY3MOHHBIE ANOOOPHBIE H YIJO-
BEIe” (Tabxa. 4); TY 21-24-98-82 ”Ilanean acbecToneMeHTHBIE 3KC-

Tpy3uoHHBIe BhicoToi 80; 140; 160; 180 mm” (Taba. 5).
IInaTEl NONOKOHHEIE AacOeCTONEMEHTHERIC JKCTPY3HOHHBIE
(puc. 6) Brinyckalorca no TY 21-24-90-80 u TY 400-1-229-82.
IIpenen npounocTHn npH u3nbe obOpa3LoB, BBHIPE3AHHBIX U3

nautsl He MeHee 14(140) MIla(xrc/cM?2), NAOTHOCTH -- He MeHee
1,55 r/cm3.

IIIsennepnr ac6eCcTONEMEHTHRIC SKCTPY3HOHHEIE

IlpennasnavaoTca AJ8 U3rOoTOBJEeHHMA COOPHBIX acbecrole-
MEHTHBIX KOHCTPYKIMH, BeInyckalorca no TV 21-24-89-
81(puc. 7).

DOu3nKo-MexaHHYeCKMe MOoKAa3aTeJH IIIBeNJePOB NpUBEAEHEI B
taba. 6.

TpancnoprupoBanue M XpaHeHue ac6eCTOEeMEHTHBIX M3ICIIHE

AcbecTolleMEeHTHBIE BOJHHUCTHIE M IIJIOCKHE JHCTHI NIPH XPaHe-
HUH YVKJAABIBAIOTCA HA CIIeIHAJBHBIE IMTOAXOHBI B CTOIILL.

IIpu norpy3odHO-pa3rpy304YHBIX OIepanMAX H APYrHX Iepe-
MEIIEHHAX He AonyckKaerca cOpachiBaHMe JHCTOB, & FAKKe yAaphl
110 HUM.
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Puec. 7. Ac6eCTONEeMEHTHRIE IKCTPYIHOHHEIE

ImBeaJePhI
Tabnuua 6
[Toka3sarenu ] Hopma
Ipenen npounocty npu H3rube, MITa (krc/cm?), He MeHee 16 (160)
I[InoTHOCTB, I'/cM3, HE MeHee 1,65
YnapHast BA3KOCTh, KDk /M2, He MeHee 2

Pa3zpyuwiaroinaa Harpyszka npn uarube wsennepa, kH (krc), He MeHee, 1A

AlID-65-9-35 1,6 (160)
AllI-100-9-35 2,0(200)
AlI-120-10-42 3,0(300)
Al3-140-11-42 4,0(400)
Alll3-170-12-45 5,5 (550)

OTrpyske TpPaAHCIOPTHBIMH IIaKeTaMH IOAJEXKAT BOJHUCTHIE
JUCTHI U MJOCKHEe KPYIIHOPa3MepHbIe JHCTHI.

AcbecTOlleMeHTHBIE BOJHUCTHIe JucThl npobuas 40/150 wu
54/200 nepeBO3ATCA B NMaKeTaxX C MCIIOJB30BAHKEM MHOroo0OpOT-
HbIX Meranandeckux xkaccer KBJI-2,7 no TY 21-32-212-83.

ChopmupoBaHHBIe HaKeThl TPAHCIIOPTHPYIOTCA KPDAHOM HAa
CKJIaJ, I'le yCTaHaBaHBAawOTCA B IITabean He Bosee ueM B TpH
spyca 110 BbICOTe.

Bce norpy304HO-pa3rpy3oyHbele H CKJIAACKHE OIepanHy ¢ Kac-
ceTraMd H COPOPDMHPOBAHHBLIMH IAaKeTaAMH MMPOH3IBOIAATCA KDPAMOM,
O0OpYZAOBAHHLIM CIIEIITHAJHBHOK TPABEPCOH HJIM YEeTHIPEXBETBEBBLIM
CTPOIIOM.

Paamemenune U KperjieHHue 1akeToB pernaMeHTHpyerca "Tex-
HUYECKMMH VCJIOBHAMH PaAa3MEIeHHA H KpeIlJIeHUuAa nmaxKeToB ache-
CTOLIEMEHTHEIX BOJIHHCTHIX JIMCTOB MAaApoK YB-6; ¥VB-7.,5;: CB-
1750 B ueThIpexocHBIX noayBaroHax”, yvreepxxaeHHsiMu MIIC 13
mapta 1982 r.
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Pue. 8. Cxema yeTanosxu ¢1on acleCToneMeRTHLIX
IKCTPY3HOHHLIX NAHENEH HA NOAKJIANKH

IInockne acbecTolieMEHTHBIE JHMCTHI pa3mepom 3x1,5 m, co-
OpaHHBIE B II&KEeThl, KPEMATCA METaNJHYEeCKOH JIEHTOM HJAM MHAr-
KOM IIPOBOJIOKOM.

ChopMHDOBaHHBIE IIAKETHI, VJOKEHHBIE HA INOAIOHBLI HJIH
OpvCcKH, JOJKHBI XPAHUTHCA HA CKJIAZaX.

ITorpyaka naxkeroB acOeCTOIeMEHTHBIX IIJOCKHMX JHUCTOB pa3-
mepoM 3x1,5 M npoussoautrca Ha naardopmel, ofopyaoBaHHbIe
OTIOPHO-KPpeNneXXHbIMU ycTpoucrBaMHu. llakeTsl NJIOCKHX JHMCTOB
pa3MelIaloTCA B OTCEKAaX OIIODHO-KPEeHeXHBIX YCTPOMCTB B JABa
apyca.

Pa3mellieHne M KpelJjieHHe NaKeToB IJIOCKUX JIMCTOB OCYIle-
CTBJSETCA B COOTBETCTBHH C "TexHHYECKMMM YCJIOBHAMH IIOrpy3-
KH M KpeIJeHHnAa rpya3os”, yreepxaeHasiMu MIIC.

ITlanean acbecTonieMeHTHBIE 3KCTPY3HMOHHBIE HA CKJaajAe y No-
Tpebfurena (B TOM 4YMCJe HA CTPOHTEJARHOH IJIOIIAAKE) MOJIKHEI
XPAHHTBECA MOPM3OHTAJIBHO, B CTOIAX IIO THIIAM M pasMepam.

Kaxnana crona yKJaaabIBaeTCA Ha NOAKJAAKH, YCTAHABJIMBAE-
MbIEe NapajjiebHO TOpLHAM H 00ecrnedHBAIOINE YCTOHYMBOE IT0JIO-
MeHHe IaHejeid, B COOTBETCTBHHM C HMMENDPHBEIAEHHOM CXeMOH
(puc. 8); npu xpaHeHHH IaHeJeH BLICOTA CTONLI He AOJXKHA OBITH
boJiee ABOMHOM IIHPUHBI nTaHeael (1,2 m).

Bricora noakaanoxk sBeiOHMpaerca TakKuM o00pa3oM, dYTOOBI
NMPEeAOTBPATUTE BO3MOXKHOCTE IOATEKAHMA BOALI B 3aIOJHEHHbIE
YTEILIATEeIeM IyCTOThI.

Ilanenan moMXKHBI OBITH 3AILHUIIEHBI OT MHTEHCHUBHOIMO YBJIAXK-
HeHHNA BO H30exKaHHe MX CMep3aHHA.

IIauHAa NMOAKJIAAOK AOJKHA ObITh He MeHee 05 cm. IloBepx-
HOCTh HMX JOMMKHA OBITH POBHOM, HCKJIOYAIOLIEH IIOBpEXKIACHHEe
IIOBEPXHOCTH TAHEeJeH.

TpauncnoprupoBaumne acOteCTOLIEMEHTHBIX 3KCTPY3MOHHBIX Ia-
HeNeH ABTOMOOHJIBHBIM H JKEJE3HOLOPOMKHBIM TPAHCIIOPTOM OCVY-

IIIECTBAAETCA NAKEeTAMH B CTPOIax, HNaKeTHMPVIOLIHUX IOJYIKeCT-
Kux nmo TY 21-32-229-84.



ITPHIOXEHHE 2

IIEPEYEHD THIIOBHIX ACBECTOIIEMEHTHHX
KOHCTPYKIHA

A. TunoBsie ac6ecTolieMeHTHRIE KOHCTPYKIIHH
XAA CeJIHCKOXO03IMCTBEHHOIO CTPOHTEILCTBA

1. Cepua 1.865.9 -- 13 ”IlauTer aauHOM 3 M C JepeBAHHEBIM
KApKacoM AJA COBMEIUEHHBIX IMOKPBITHH CEJABCKOXO3ANCTBEHHBIX
spaHui ¢ acbecToueMeHTHOH KposJiaei”. Brin. 0, 1.

2. Cepua 1.832.5 -- 11 ”Ilanenn Ha AepeBAHRHOM Kapkace
XJIHUHOM N0 3 M AJIA CTeH CeJbCKOXO3AKRCTBeHHBIX NPOH3BOACTBEH-
HEIX 3xaHui”. Beio. 1 -- 6.

3. Cepua 1.832.8 -- 12 "CreHBl rOpHM3OHTANBHOM pa3pe3KH H3
acbeCTOIEMEHTHBIX 3KCTPY3HOHHBIX HaHEJeH MAJA CeabCKOX03AM-
CTBEHHBIX npeanpuaTui”’. Bemmn. 1, 2.

4. Cepus 1.860.8 -- 7/85 "IIokpriTHR K3 acOGeCTOLEMEHTHBIX
3KCTPY3MOHHBIX IIIHT MAJA CeJbCKOXO3AHCTBEHHBIX 3JaHUi".
Brinn. 1, 2.

5. Cepus 1.830.8 -- 1/86 "Ileperopoaku u3 acBecToreMeHT-
HBIX 3KCTPY3MOHHBIX IMaHEJeM AJA CeJIbCKOXO3AWCTBEHHBIX 3ia-
Huit”. Bemn. 0, 1, 2.

6. Cepusa 1.843.5 -- 1 "IInutel anuHOM 3 M ¢ JepeBAHHBIM
KapKacoM AJA HEMUCHOJb3yeMbIX 4YepAadYHBbIX IEPEKPBITHH CeJIb-
cKOoxo3AMucTBeHHEBIX 3nauuit”, Bein. 0, 1, 2.

B. Tunoenie ac6eCcToneMeRTHRIE KOHCTPYKIITHHA
AN IIPOMBIIIIECHHOIO CTPOMTENECTRA

1. CTeHBl rOpH30HTAJNBLHOM pe3KHM H3 acOeCTOIeMEHTHBIX JKC-
TPY3HOHHBIX IIaHEJeH IJA OJHO3TAXXHBIX IPOMBIIIJIEHHBIX 37a-
Huit 1.930.8 -- 2. Brmnn. 0, 1, 2.

2. CreHBl rOpU3OHTAJNBHOM pe3KM M3 acbeCTOEMEHTHBIX 3IKC-
TPY3HOHHBEIX IIaHEJeH NJA OAHOITANKHBIX ITPOMBILNILJIEHHBIX 37a-
HUHA C JerKMMH METANMIHYeCKMMH KOHCTPYKUIHAMH (Kapkac)
1.432 -- 13. Brin. 0, 1. Ilanenm ¢ pgepeBAHHBIM KapKacoM.
Bein. 1.

3. IleperopoiKM B3KCTPY3HOHHBIE IJS MHOI'O3TAYKHBIX IIPO-
MEBILLIeHHBIX 3ganuil 1.430.8 -- 3.

4. Ileperopoaxu naHeJbHBIE H3 acbeCcTOIlEeMEeHTa CO CTAJbHbI-
Mu ob6Ba3kamu 1.431.9 -- 25. Buin. 1, 2, 3.

5. CTeHBl OMHO3TAKHEIC NMPOMBIIIJICHHBIX 3MaHUil u3 acbecTo-
LHEMEHTHBIX 3KCTPY3HMOHHBIX mnaHenell BepTHKAJBHOM pPa3pe3KH.

Mudp 151 -- 78 IIHA N npomagaumii.
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8. IInurer (nanenu) acGecTOllEME@HTHBIE 3KCTPY3HMOHHBIE AJSA
CTeH, IOKPHLITHH, IIeperopofioK, 3ZaHUH Pa3IHYHOrO Ha3HAYEeHHHA,
VKa3aHUA 110 npuMmeHeHnIo u paboune ueprexun. Cepua 1.000.8 --

1 IHU N npomsaauuit, IIHANUCK.

7. AclecTOLIeMeHTHBIE IUINTHI IOKPBITHM JIJA TIPOM3BOACT-
BEHHBIX 3JaHUHU ¢ JEerKkHMHM MEeTANJIH4YeCKHMH KOHCTPYKIIMAMH
1.465 -- 11. Bamn. 0, 1. THAHII3. Kapxkac u3 acbecToueMeHT-
HEIX INBeJasepoB. Bein. 2.

8. IInuTel ¢ AepeBAHHLIM KapKacoM AJA KOHCTDYKIMHA OAHO-
TAMKHBIX IMPOMBINUIeHHBIX 3aanuit 1.465.5 -- 12.

9. TloxkpeiTa M3 acOeCTOLEMEHTHBIX 3KCTPY3HOHHBIX IIJIMT
IS OAHOSTAXKHBIX MPOMBIIJIEHHBIX 3LaHMH C METANINYECKHMH

HeCYIIUMMH KOHCTpYKuuamu 1.460.9 -- 13.
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