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1. OBIIIHE ITIOJIOKEHH A

1.1. Hacrosiuee crpaBouHoe rnocobue faeT PeXOMPHAALMH 10
pacuery M INPOEKTHPOBAHHI0O aCOECTOIEMEHTHBIX KOHCTPYKIMIA
CIenyIOINX THITOB

fIIOCKMX ¥ BONHMCTHIX (npodHIMPOBAHHHEIX) JUCTOB, CBOAYA;
THIX 00OJIOYEK BOJHMCTOrO NpodHNA, H3rOTOBIAAEMBIX U3 JHCTO-
BOro acfecroneMeHTa Ha JHUCTOGOPMOBOYHLIX MAUIMHAX;

NAXAT H NaHeJdel KOMIUIEKCHHIX KapKacHbIX B OecKapKacHBIX
(Tpexcioiinbix) ¢ OOAHLOBKAMH H3 IUIOCKHX ac0eCTOIEMEeHTHBIX
JINCTOB;

MHOIONYCTOTHBIX HJIHT H maHejeil, & TaKkKe IIOTOHAXKHBIX H3-
Aeanii (LIBeJIEPOB, MOAOKOHHBIX AOCOK, IIMHTYCOB M ADYyruXx Ae-
TaJief) M3roTOBIAEMBIX II0 3KCTPY3HMOHHON TeXHOJIOTHH.

1.2, Texcr CHull 2.03.09. — 85 ormeuen B [Tocobuu cooTBercr-
BYKIMM HOMEpOM ITyHKTa B KBaApPaTHHIX CKOOKax; CChUIKH Ha
NyHKTBI, Tabauuel, dopMynsl u veprexas manHoro CHulla mpese-
IEHbI TaK)Ke B KBaJpPaTHBHIX CKOOKaX,

B mpun. 1 x CHull 2.03.09. — 85 npuBeneHs! peKOMEHIAIMH 110
OCHOBHOMY H [ONMyCTHMOMY IPHMEHEHHI0 pPacCMATPHBAEMBbIX
KOHCTPYKIMH B pa3sjHYHBIX YaCTAX 3MaHUll ¥ coopy»KeHMil.
Ilpu BrIGOpE THMOB KOHCTPYKLMIH CJEAyeT YYHUTHIBATE (PHIHKO-
MeXaHHYeCKHE XapaKTEePUCTHKH acGeCcTOLEMEHTAa M KOHCTPYKUMIA
U3 3TOr0 MAaTepuasia, TeXHHKO-3KOHOMMYECKHE TOKA3aTeNH KOH-
CTPYKIHIA.

1.3. AclecToueMeHTHBIe KOHCTPYKLMH M M3ACNAHUA AOJIKHEI
NPHMEHATHCA TOJBKO NPH HAIUYHM NMPOEKTA IMPOU3BOACTBA CTPO-
HTEABHEIX PaboT, COCTABJIEHHOrO HA OCHOBE AEHCTBYIOIIMX HOD-
MATHBHBIX JKOKYMEHTOB M DEKOMEHLAUMH II0 XPAHEHHIO, TPaHC-
NOPTHPOBAHMIO, MOHTAXKY M 3KCILIYATAUM 3THX KOHCTPYKIMIA.

IIpaBUABHO CNPOEKTHPOBAHHEIE, CMOHTHPOBAHHEIE U 3KCILTY-.
aTupyemsle ac6eCTOUEMEHTHhIe KOHCTPYKIMM, KaK NOKa3hIBAIOT
HaTypHble 00CHef0BAHNSA, UMEIOT CPOK Cayxkbur 30 -- 50 ner.

1.4. [1.2]. KoHCTDYKIIMH AOJKHEI NTPOEKTHPOBATHCA C YYETOM
uX 38BOACKOTO M3TrOTOBJIEHHA.

910 TpeGoBanme CBA3aM0 ¢ OCOGEHHOCTHIO IPOM3BOACTBA KOH-
cTpyknuii. BonrHHCTBIE ¥ MJIOCKHE JUCTBI, 3KCTPY3MOHHBIE TUIUTHI
M MaHeJHU M3TOTOBJAIOTCA HA TeXHOJOIHYECKHUX JUHHAX IIPOU3BO-
autenabHOCTHIO Gonee 500 Thic. M2/rox. KapkacHbie u Geckapkac-
HbIE NJINTH] M NAHEJHN TaK)Ke IPOM3BOAAT B CHEIMATH3MPOBAHBIX
nexax, mpomasoguTeabHocThio 50--100 ThIC. M2/rOA Ha npexnpn-
ATHAX CTPOMTENBHON MHAYCTPHH.

B ofoux cayuasax NpoayKuMsA BEINYCKAETCH B COOTBETCTBMH C
TOCTamu uau TV, ¢ nocaeAyOIMHUM TeXBMYECKMM KOHTDOJEM.



Harorossenue KapKacHBIX Man GeCKapKacHBIX KOMILIEKCHBIX
KOHCTPYKLHI HENOCPeACTBEHHO HA CTPOMTEJbHOI mioumiagke Mo-
JKeT AOIYCKATHCA TOJBKO B MCKJIIOYHMTEJNBHHIX CAy4adAX, Ha Tpe-
6yeMOM TeXHHMYECKOM M OPraHM3alMOHHOM YDOBHE, ¢ NMPOBEACHH-
€M COOTBeTCTBYIOIIMX KOHTPOJBHBIX MCIIBITAHHUIM.

1.5. [1.4]. AcGecToneMeHTHBIE KOHCTPYKIMH CJIEAYeT PacCuM-
THIBATh MO HECYIUel cnocoGHOCTH (NpefeabHbIM COCTOAHMAM IIep-
BOM rpynnsl) ¥ no aebopmaumuaM (npeaeJbHBIM COCTOAHHUAM BTO-
poii rpynmnei).

HccnepopanuAMu ycTaHOBJEHO, 4YTO acGecTOLEMEHT -- JHUCTO-
BOH# M 3KCTPY3MOHHBIH -- C AOCTATOYHOM INA NMPAKTHKH TOYHO-
CTBHIO MOMKeT NIPUHMMATHCA NPH pacYeTax KaK MaTepHaJs, Xapak-
TepPU3YIOLIUACA JUHEeHHON 3aBUCHUMOCTHI0O MEXAY HAIIDAXKEHUAMH
n pebopmamuamu. O6a npeaeabHBIX COCTOAHHA HMMEIOT MECTO
NPAKTHYECKH AJs Bcex acGeCTOLEMEeHTHHIX KOHCTDYKIMH; ANA
MHOTHX OIpeJeNAIouIuM ABJIAETCA BTOpOe, Kak cieacrsue Goias-
mux aAuHeHHBIX AedopmanMii MaTepHana NpH YBJIAKHEHHUH, YTO
cchopmyauposaso B [n. 1.7].

1.6. [1.8]. IIpn npoexTHpoBaHMM acOeCTOLEMEHTHBIX KOHCT-
PYKIMii, 3KCIIYATHPYEMEIX B YCJIOBHAX ArpecCMBHBIX CDex, cJe-
OYeT TMPeAYCMATDHBATH 3AIUUTY HX M 3JIEMEHTOB KDEILUIeHMA K
HeCcyIlleMy KapKacy 3JaHHA OT KOPPO3MH B COOTBETCTBHH C Tpebo-
sauuamu CHull 2.03.11 -- 85.

Cornacio CH#II 2.03.11 -- 85 sammra ac6ecTOEeMEHTHBIX
KOHCTDYKIui TpefyeTcAa npH cpefHed HMJIH CHJABHON arpeccuu.
Cornaceo [m. 6.16] moBepxHOCTHM acGeCTOLIEMEHTHBIX KOHCTDYK-
nuil (IJINT ¥ maHeJeil BCeX BHAOB) PEKOMEHAYETCA 3aIUIIATHL OT
YBJIAKHEHHA C IIeAbl0 YMEHBINEHHMA BJAXKHOCTHHIX maedopmanmii.
OTy 3aIqUTy CJAeAyeT INPHMEHATHh BO BCEX CAydYasX, BHE 3aBHCH-
MOCTH OT BEJIMYHH BJIAXKHOCTHBRIX aedopmarmii.

1.7.[1.9]. IInuTel ¥ HaHeAH KAPKACHEE H 3KCTPY3HOHHEIE
cleayeT NPUMEHATh NPH TeMIlepaType HArpeBa HX NOBePXHOCTH
He Goxee 80 °C.

OT0 orpaHMYeHHE TEeMIIepATYpPH HarpeBa CBA3aHO ¢ Tpefosa-
HMAMH OrpaHHYEeHHA noxsydecTHm acfecToleMeHTa, BO3pacTalo-
el NP NMOBBILIEHHH TEMIIEPATYPhI.

1.8. [1.10]. IlnuTer ¥ naHenu GecKapKacHbIe cleqyeT IpHUMe-
HATH NPDH TEeMIOEpaType BHYTPEHHeHd NOBEPXHOCTH KOHCTPYKIWii
He Gosee 30 °C m npu TeMmepaType Hapy»XHOI NOBEepPXHOCTH He
Gonee 80 °C.

OrpanuueHue TeMIEpaTypPsl HArpeBa BHYTPEHHeN IOBEpPXHO-
CTM KOHCTPYKUMH CBA3AHO C DPE3KHM YMEHBINEHMEeM paCyeTHBIX
XapaKTepPHCTHK IEHOILJIACTOB IPH AeHCTBHH NOBHILIEHHBIX TEM-
neparyp.

1.9. [1.11]. CeoGonuo aexainme IJIOCKHE M BOJHHMCTHIE JHCTHI
creayeT NMPHMEHATH Npu Temmepatype He 6onee 100 °C.
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YBeanuyenne AOMyCKaeMoil TemnepaTrypsl AJA acfecTOnEMeHTa
¢ 80 °C (cm. n. 1.7 Ilocobus) xo 100 °C ceasano ¢ Tem, 4TO AAA
aucTos paspemiaerca Gonsumimit mporu6, yeMm AJNA NJAMT M naHeaeH
[cm. Tabn. T].

2. MATEPHAJIbI

2.1. ITo [mm. 2.1 u 2.2] acGecToueMeHTHBIE IUIOCKHE M BOJHU-
cThle (npodHUAMPOBAHHBIE) JHCTHI, IPHUMEHAEMEBIE B OrDAaXXKACHH-
AX, SHBAAIOTCA CAMOCTOATEJbHBIMM  KOHCTPYKUMAMH  (cM.
npuia. 1). Ilnockue JaucTHI, HCNOJAB3yeMble B IUIMTAX H NaHEIAX,
ABJIAIOTCA MATEPUAJIOM AJA 3THX KOHCTPYKIMM.

2.2. [2.4). Ona mimT ¥ naHeaelf KAPKACHBIX M KCTPY3HOH-
HBIX HeOOGXOAMMO HCMNOJb3OBATH MHHEDAJOBATHLIM MM CTEKJIQ-
BATHBHIM YTENINTENh HA CHHTETHYECKOM CBA3YIOLIEM, & TaKKe
NpH HAIUYHHA TeXHHKO-IKOHOMHYECKMX OOOCHOBaHHMII Apyrue
TENJON3NALHOHHbIE MaTepPHAaJbI.

MunepanoBaTHble yTEIINTENH DPEKOMEHAYETCHA INPHUMEHATH B
BUJIe¢ MATOB, YTO YAVYIIAET AONTOBEYHOCTh KOHCTDYKUUM U YCJIO-
BMIl TPYZA NPH MX NMPOU3BOACTBE.

2.3. Ilepeuens neHonIaCTOB, NPUMEHAEMBIX B acfecTouemMeHT-
HBIX KOHCTPYKLHAX, M pPacyeTHbIE XapPaKTEePHCTHKH IEHOMJIACTOB
npusBeaeHs B [npui. 2]

3. PACYETHBIE XAPAKTEPHCTHKH
MATEPHAJIOB

3.1. [3.1]. PacueTHBIe CONMPOTHMBJIEHHA JHCTOBOro acBecroue-
MeHTa cjeAyeT ImpuHUMarh no [raba. 1], akcrpysumonsoro acte-
crouemMeHTa -- o [raba. 3].

IIpu ompesesneHUN pacUETHHIX CONPOTHBJEHHN JMCTOBOTO ac-
G6ecrouemenTa no [raén. 1] BerUYHHY BPeMEHHOrO COMPOTHUBIECHHUA
(npemena npouHocTH acGecrouemenTa uaruby) ciaeayer NPHHH-
MaTh II0 TrOCYAAPCTBEHHLIM CTAHAZAPTAM MAM TEXHHYECKUM
YCIOBHMAM, IPH 3TOM BEJIHYMHY BPEMEHHOIO CONDOTHMBJECHHA
aceCTolleMEeHTa IJIOCKHX JIMCTOB HeOOXOAMMO YMHOMHTH HA KO-
adhdunuenr 0,9.

910 TpeGoBaHMe BHI3BAHO OCOBEHHOCTHIO CTAHAAPTHOM MeTO-
AUKH MCIOBITAHMMU, npeaycMarpuBaomest menwiTaHua obpasnos,
BHIPE3QHHBIX M3 IUIOCKHX JHCTOB, B {BYX HAIDAaBACHHAX --
BAOJb M TNONEPEK JANCTA. 3a npeAea NPOYHOCTH NPHHHMAETCH
TMOJIYCYMMAa Pe3yJLTATOB 3THX ABYX MCIBITAHHI.

OnpenenuM pacueTHnle CONPOTHBJIEHHA R JHMCTOBOrO ILIOCKO-
ro HEempecCOBAHHOrO aclecTolEeMEHTA.



Tabnuua 1l

Onemenr |Benwiuna Hanpskeuutt, MIla/ (xrc/cm?2), oT nedcTBua Bemuuuna Hanpsokenns b, MITa, | Bemuumza
TUTHTRE OT meHcTBUA 7g
MOCTOSHHOH | BpeMeHHOH KpaTKOBpe- BETPOBOH | BJKHOCT- | MOCTOAHHBIX | HeGNArONMPUAT-
HArpy3KH DT IbHOK MeHHOH Harpy3KH | HBIX BO3- ¥ MJTATCIILHBIX | HOT'O COYETAHHA
CHeroso# CHErosoi JelCTBHH | Harpy3oK BCEX Harpy3ok
HArpy3KH Harpy3KH H Bo3felcTBH
Hiknsast 0,8 1,2 1 0,3 -0,7 2 3,3
noJKa ———— ———— ———— - —— - —— 0,62
®8) (12) (10) 3) -n 20) 33)
0,64 0,96 0,8 0,24 3,06 1,6 5,7
Pe6po e s ——— ——— ——— ——— - 0,78
6,4 9,6) (8) (¢X)] (30,6) (16) (€1))



Ilo TOCT 18124 -- 75 (CT C3B 827 -- 77) npenen NPOYHOCTH
mossken Owith He MeHee 18 MIIa. Toraa, ymHoXasn
= 18 MIla ua 0,9, n 6§y'um HMCXOJHYIO AJAA onpefaejeHus R
no [ra6x. 1] ne:m'nmy = 18:0,9 = 16,2 MIIa. Iloanaysacs
GrmxakmuM K 3 5, = 182 MIla  Tebawumsim  smauenuem
R = 16 MIla, HaxoauM IO HEMy COOTBETCTBYIOLIHE 3HAYEHHA
pacyeTHHIX CONPOTHBJECHMUIH JIMCTOBOTO aclecronemMeHTa:
Rm = 14 MIla, Rmt = 11,5 MIla, Rt = 6 MIla.
3.2. PacyeTHEIe CONPOTHBICHMs aefeCTOLlEMEHTA CIeXYEeT yM-
HOXATh Ha caexyomue KoadbdpunHEesTH ycaoBHii paboTsi:
a) no [o. 3.2a] Ans acecToleMeHTHBHIX KOHCTDYKIHiA, Ipose-
PAEMBIX HA BO3AeHCTBHE NOCTOAHHBIX, BPEMEHHBIX AJIUTENABHBIX
¥ KPATKOBPEMEHHBIX HArpy3ok, - Ha Koaddunuear f‘,, paBHbIii:

fg =6/(6'+ 6; ’

rae 6 - HOpMAaJbHble HANPSIKEHHA OT AeHCTBHSH IOCTOAHHBIX, BPEMEHHBIX
JVIATENbHBIX H KPATKOBPEMEHHLIX HAIPY3OK;
6’, - HOpMAXbHble HANPSIKeHAS OT AeHCTBHA MNOCTOAHHKIX H BPeMeHHBIX
ATHTeLHRIX HATPY3OK.

6’3p

Ilo gaHHBEIM pacyeTa 3KCTPY3HOHHOM IUIMTHI OMpeAeNHM 3Ha-
YyeHHudA x‘ AN PA3JIHYHBIX 3J€MEHTOB KOHCTPYKUMit npu nHebia-
mnpnamux COYETAHHAX HArpy3oK u Boszaeiictswit (cM. Taba. 1).

IIpn auHelHON 3aBHCHMOCTH MEXJAY HArpy3KaMH H HAaIpHA-
HEHUAMU 6‘ JONYCKAaeTcA ONpeAeNnATh, NPHHHUMAA BMECTO Ha-
InpaAKeHHut  HArpy3KH, MX BHI3BIBAIOLIIHE;

6) no [n. 3.26] AN KOHCTPYKUMil, HAXOAAILUXCA B YCIOBHAX
aTMocepHOr0 yBAAKHEHHR (NOABED)KEHHBIX AEHCTBHIO Kamelb-
HOH BJaru) ¥ B NOMEILEHHAX C MOKDPBIM M BJIQXKHBIM DEXKHMOM,
npunumaembiM nmo CHull I1-3-79**, mpu 3amure HapYKHBIX TIO-
BEPXHOCTEH KOHCTPYKUHMI BJArOHENPOHHMLIAEMBIMH NOKPBITHAMH
- Ha KoaddpuueHT ﬂn = (0,9; npu OTCYTCTBHH 3alYTH AJA KOH-
cTpykuuit M3 aucrosoro acbecrouementra - Ha (w = 0,8; ana
KOHCTPYKIM# M3 2KCTPY3MOHHOro acfecToneMeHTa - Ha

fo = 0,65.

3.3. IIlpu nHasuaveHnH KO3(DPHUIHEHTA x:'o = 0,9 ana pacuer-
HBIX CONpoTHUBAeHuit aclecTOLlEMEHTA 3JEMEHTOB KOHCTPYKUMHA M
TIIPM 3AI0UTE BJATOHEIIPOHHIIAEMBIMH NOKPHLITHAMH CJASAYeT Y4H-
THIBATH BHJ IIOKPBITHA M BHJ BJAXXHOCTHBIX BoapeiicTsmit. Paa-
JVYAOT BAAXKHOCTHBIE BO3JeHMCTBHA, BHI3BAHHBIE AeHCTBHEM Ka-
nensHOM BIArM M BO3AYIIHKIM yBaaXKHeHMeM [mo raba. 6); paa-
JUYAIOT NMOKDPBITHA, HEIPOHHIIAEMble KaK MJIA XKHUAKOM, TaK M
napoo6pasHoii BJaru, M IMOKPHITHA, HENIPOHHLAEMEIE TOJBKO AJA
HUIAKOK MJAM TONBKO ANA napoobpasuoit Baarm. Tak, Hanpumep,
ecTH IOKpHITHe (HAmpHMep, KpPacKa) 3aIlMINAET HAPYXKHYI0 00-
IHBKY (TMOJKY) IIATH WK NMaHEAH JHINb OT KHUAKOM BJard, TO
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Koadpduuuent [fo = 0,9 caeayer ucnonb3oBarh MpPH ONMPERETEHHUN
PacYeTHOro CONpPOTHBJIECHUA MaTepuana ofmmuBKHU (ITONKM) NpH ee
pacueTe TOJNBLKO HA YBJIaKHEHHEe KamneapHoOM Biaroi [raba. 6];
NpH BO3AYIIHOM € YBIAXHEHHH OOCIIMBKH (no:n;p) n.m-rru HIN
naHeNH CJHEAVET BBOZUTE Ko3DdHOHEHT HIN
Yw = 0,65.

3.4. [3.7). Onpenensemoe ANA acfecTONEMEHTA, 3AITHIIEHHOrO
OT yBIAXHEHHUA, 3HaYeHne ¢ yMuOxkaorT Ha Koadbduuuenrt 0,75.

IIpu BBeaennn xoaddunuenra Y, = 0,76 Kk 3HaveHHIO BiIAXK-
HOCTHBIX JHHeHHBX Aedopmammy ac6ecTOLEMEHTA, 3AIUIEH-
HOTO OT YBJI&XXHEHHSA, CleAyeT NPHHUMATh BO BHHMaHMe coobpa-
seHuA 00 yueTe BMAA BALIMTHOIO NMOKPHTHA M BHAA VBJAXXHE-
HUA, H3JOKEeHHbIe B 1. 3.3.

4. PACYET 3JIEMEHTOB ACBECTOIIEMEHTHBIX
KOHCTPYKITHA

4.1. Ilo [n. 4.1]) nposepKy IpPOYHOCTH 3JE€MEHTOB aclecTore-
MEHTHBIX KOHCTDYKIHH cJeAyeT NPOM3BOAMTL M3 YCJIOBHA obec-
ne4YeHUs B 3JEMEHTAX HANPAKEeHHN, He NPeBHINAIOUIMX DacyeT-
HEI€ CONMPOTHBJCHHMA (C COOTBETCTBYIOIIMMH MOHMKAIOIUMH KO-
ahbHIIMEeHTAMH) NDH CYMMAPHOM y4YeTe CHJIOBBIX M TeMIepaTryp-
HO-BJIAYKHOCTHBIX BO3JeHCTBMIA.

B coorBeTCTBUH ¢ OCOGEHHOCTAMM KOHCTDYKTMBHBIX pelIeHui
B n. 4.1 CHulII 2.03.09 -- 85 npusogarcs GopMyan AAA npoBep-
KM IPOYHOCTH OGIIMBOK KapKAaCHBIX, GECKAPKACHEIX IUINT M Ia-
HeJieil, NOJOK JKCTPY3HOHHBIX ILIMT M IaHejeif, 3anmonHUTENRA
GecKapKaCHBIX IaHeJell, KJEeeBBIX COeAHMHEHMH OOIIMBOK C Kap-
KAacoM, IJOCKHX M BOJHHUCTBIX JHCTOB.

4.2. TIo [n. 4.2] pacuer ac6ecTOLIEMEHTHHIX KApPKACHEIX KOH-~
CTPYKIHH INPOBOANTCA C YYETOM NOXATIHBOCTH COEAMHEHHMH MexK-
Ay o0IIMBKAMHM H KapkacoM. Hwxe NpHBOAMTCA NOCJAEAOBATE b~
HOCTh IIPOBEACHHMS pacyera.

3HaYeHHA HANPKeHU B OOIIMBKAX M KapKace ONpeAenaioT-
ca o dopmynam [11] -- [14].

Onpenenenne HANPAKeHMK B PACYETHOM CEYCHHM INPH HAIH-
YUH NOAATIUBOCTH B COEXMHEHHMAX OOLINBOK ¢ KAPKACOM IIPOM3-
BOAMTCA B JBAa 3Tana, NpUdYeM NPH HA3HAYEHUH DACYETHOro cede-
HUA KapKAacHOM IJIMTHI MJIM TAaHeJH YYUTHIBAETCA TOJBKO 4acTh
IUXPHUHB OOLINBOK, peayuupyeMurx K pebpam [cm. n. 4.3].

IlepBrIit 3Tan pacyeTa HOCHT NpeABAPMTENBHBI XapaxKTep H
3aKaI04aeTcs B onpeaeseHMM KoabdHUuIMEeHTA MOZATINBOCTH CBA-
3eif m B yKasaHHBIX BeIe GopMyaax.

HaxoaaT nonoxenne HeiTpansHoi ocn no Gpopmyae [24].

Onpenensierca MOMEHT MHEPUMM pacdeTHOro cedeHus I, m



CTaTH4YEeCKHe MOMEHTHl o0muBOK S; M S, OTHOCHTeNBHO HalifeH-
Ho#t HeliTpansHOIt ocu mo [n. 4.7].

ITo dopmyne [21] u [22], B xKoTOpOif cnexyer sameHHTH b
Ha hy u I na IS, onpepenaior 3Havenue m. Ipu arom dopmyna
[21] npuuuMaer BuA:

f 2~ Mp)(ST+ DK,y 1
. W

m =

n,g(2h,, +81+8)8)
a dopmyaa [22]:

/ 6(S3 + SDE, I nK,, \
e @

»

n('__I(Zhw +8; + 53) 12
rae IJ, - MOMeHT HHEPIHE KapKaca OTHOCHTENLHO cobcTBeHHOH OcH.

®opmyana (1) ucnionsadyerca ANA onpeneneHUus KoadbdumueHTa
m npu pacduere H3rufaeMeIXx KOHCTPYKLIMt, 38 HCKJIIOYEeHHEM
cayyas uucroro uaruba (mocToAaHHAA 3mIopa HM3rubaomux Mo-
MEHTOB Ha BCEM IIpoJjeTe).

IIpu pacuere cBOGOAHO omepTOit KAPKACHOM NMAMTH MJIM IaHe-
JH Ha AeCTBME PABHOMEDHO pacnpejeleHHOM HArpy3KH CJIexyeT
noas3oBaThcAa hopmynoii (2).

Koadbduunenr m moxer MMeTh pDasHOe 3HAYEHHE NO AJUHE
KOHCTDPYKIIMH, OTDE30OK KOTOPOH ompeAenaserc HAYAJAbHBIM M KO-
HeUHBIM (IR 3TOro OoTpes3xa) HarubalommEUMH MOMeHTaMHu. Pexo-
MEHJyeTCA IPUHHUMAaTh oTpe3ok CB, Ha KOTOpOM 3IOopa moneped-
HBIX CHJI OZHO3HAYHA.

3HaueHne m, onpeneNAeTCHA JAA KayKXOro ydacTka no ¢opmy-
ae [23]; npudyem eciu m > m,, TO ANA pacdera KapKaca cCJIenyeT
NPHHUMATD M = M, €CAH m < m,, TO CIeAyeT NPHHMMATH AIA
Takoro pacuera m. JInsa pacuyera OOILIMBOK NPHBEAEHHEIE' PEKO-
MEeHAAUMH NPUHEMAIOTCA ¢ O0DATHBIMH 3HAKAMH HEDABEHCTB.

Ilonyuns 3HauyeHus Ko3(hPHIMEHTOB NMOAATIAHMBOCTH o ¢op-
myaam (1) u (2), onpeaenseM HOpMaJbHBIE B KacaTelbHbBIE Ha-
npaxeHKa B o0IIMBKAax M Kapkacax mo [n. 4.2].

Caepylomiuit aTan pacyeTa COCTOMT B NPOBEPKe COeAWHEHWIA.
Jna 3TOro omnpexgenaseM BBHINOJHEHHe HepaBeHcTBa mo dopmyae
[25] ¢ yuerom onpenenenns pacuerHmix ycuamit T, mo [mm. 5.1 --
5.3]. Ecau rpebGosanune dopmyan [25] He yaosmersopsercs, cie-
AyeT M3MEHHUTH JUGO0 KOHCTPYKLHIO coeguHeHuit, aubo ceuenme
Kapkaca uJu oOLMINBKH.

4.3. Ilo [n. 4.11] npu coesmHeHHH NIAMUT M maHeneil Ha aepe-
BAHHBIX KapKacax rBO3JAMH HJIHM NPOOHIBHEIMH 3JIeMEHTAMH
pabora OOIIHBOK He YYHTHIBAETCH.



4.4, Cornacuo [n. 6.9] reo3aeBrie COAMHEHUA HEe MOTYT NpH-
MEHSTBHCA AJNA IJIMT MOKPHITHH. DTH OrpaHHYEeHHMA, B YaCTHOCTH,
BBI3BAHEl TpeGoBanuaAMHM ofecneyeHUA IOBBIIIEHHON OGesomacHo-
CTM MOHTA)Ka KPOBEJbHBIX BOJHUCTHIX JHMCTOB, YKJAIAbIBAEMBIX
no acGecrouemMeHTHHIM nauTaMm tana ITAJT.

4.5. B creHOBEIX mMaHeadX AOIMYCKAETCA NMDPHMEHEeHHe IBO3je-
BBIX COGAUHEHHH, YCTaHABAMBAEMEIX ¢ cobmonenuem rpefoBaunii
[pasn. 6].

4.6. Pacuer GeckapxacHbIX IIMT ¥ nasexeit no [nn. 4.13 n
4.20] npousBoauTca Ges yuera paboTs! ajeMeHTOB ofpaMiaeHus.

4.7. TIpuseaennsiit 8 [m. 4.17] pacuer pacmpocTpaHsercs Ha
KapKacHhle H 3KCTPY3UOHHBE IIATH M IAaHEeJu ¢ ABYyMs OOLUMB-
KaMu. Pacuer niauT ¥ naHesjeil ¢ oxHO# OGINMBKOM mIpH coeguHe-
HHAX ee ¢ KaPKacoM Ha IIypynax, 'BO3AAX M NpoduiaAX Ha TeM-
nepaTypHble M BJAXKHOCTHbIE BO3AEMCTBHA He NPOU3BOXMTCH.

4.8. PacueT KOHCTPYKIHII B BUAEe BOJHMUCTHIX npoduanposas-
HBIX M IJIOCKHMX JHCTOB (IPM HMX CBOGOJHOM ONMPAHHUHM) HA TEM-
NepaTypHO-BIAYKHOCTHLIE BO3ACHCTBUA HE MPOU3IBOAMTCH.

4.9. Pacuer KapKacHBIX IIJINT M MaHejJedl Ha TeMIepaTypHbIE
H BJIa)KHOCTHBbIe BoazelicTBusa no [nn. 4.17 n 4.29] npoussoaurcs
fe3 ydeTa NMOAATJHBOCTH WIVPYNHBIX M KJEEBHIX COeAHHEHH# 00-
HIXBOK C KapKacoM.

4.10. PacueT KapKacCHBLIX CTEHOBBIX INaHeNed HA I'BO3AEBBHIX
coeANHEHUAX OOLIMBOK C KaAPKACOM Ha TeMIlepaTypHEBIE M BJIaXK-
HOCTHBIE BO3J1eMCTBHA He IIPOU3BOAUTCH.

4.11. JonyckaeTcA He MPOMU3BOAUTH PacyeT KAPKACHBIX TMJIUT
NOA PYJMOHHYIO KPOBJIO Ha TeMIepaTypPHble M BIAXKHOCTHBIE BO3-
meiicTBUA.

4.12. B [n1. 4.17] npuBeaeHs! BHIPAXKEHUA AJA ONpPERAENCHUA
HamnpAXeHW B KAPKACHBIX IIIMTAX M NaHEJAX U 3KCTPY3HOH-
HBIX IJIMTAX M IaHeJAX AJaA obuiero caydas pacyera KOHCTPYK-
Lyl HA TeMIepaTypHble M BJIAXXHOCTHHIE BozjeiicTrBua. B uacr-
HOM caydae, ecaiH oOmusBkHM (DOnKM) M Kapkac (pefpa) miaut u
naHejei BHINOJHEHB! M3 MAaTE€PHANOB, MMEIOIIMX OAMHAKOBBIE
monynu ynpyroctu (E; = E; = E,,) n xoabdunuests remnepa-
TYPHOI'O JHHEHHOrO pacHIMpeHHA (0(1 =& 9 =Kw), TO Dpacyer
TeMNnepaTypHHX HANPAXKEeHUH MOoXeT He IPOM3BOAMTHCA. Tax,
HaIpUMep, ONpeReJeHHE TEMIIEPATYPHEIX HATIPAMKEHUM B 3JeMeH-
Tax 3KCTPY3UOHHOM NJIMUTHI MJIH NAaHEe U, BHINOJHEHHBIX M3 OOHO-
ro Martepuaja, MOXeT He NPOM3BOAHTLCA NPH pacyeTe maHes e
Ha TeMmepaTypHbIe BO3AeiCTBHA, AeMCTBYIOLIME B TEIJIOE BpPeMs
TroZa, & TAKXKE M B XOJIOAHOE BPDEMA Iroja, €CJH BJIAXKHOCTH MaTe-
pMasa 3JeMEHTOB KOHCTPYKLMH DaBHA HJIHM He mpessiiuaer 12 %
[Tabx. 5].

4.13. B cayyae pacyera KapKacHBIX M 3KCTPY3MOHHBIX ILIUT
NOoA PYJIOHHYIO KPOBJIIO Ha CTAAUH 3KCILJIYATALMH BIAYKHOCTHBIE
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BO3JICHCTBHA HA HADY)KHYI0 OOMIMBKY (MOAKY) IJIMT MOryT He
yunTteiBarbea [m. 4.19).

4.14. IIpu pacuere mo [m. 4.21] acGecTOEMEHTHBIX 3KCTDY-
3HOHHBIX IEHTPAJTBHO-CIKATHIX JJIEMEHTOB, OCHAONIEHHBIX KaKH-
MH-JH00 OTBEePCTHAMHM, AOMONHHUTENBHO CJAEAYeT OIpEeAeNATh Ha-
IIpAXEeHuA B HUX no dopmye:

8 = N/, G)

TRe All == IUIOIN&XHL NOIepeYHOro ceYeHHsA HeTTO dJIeMEeHTA.

Ap = App - Ay,
rae A, -- wiomazs ocnabreHnit anementa.

4.15. Cnrengyer uMeTh B BHAY, YTO IIPOBEPKY NMPOYHOCTH IEHT-
PAJIBHO-CHKATBIX H CIKATO-H3OTHYTHIX 3JIEMEHTOB Heobxoaumo
MIPOBOAUTH B COOTBETCTBHUHM C [n. 4.1].

4.16. Pacuer 3KCTPY3HOHHBIX IUIMT M TaHeJeil Ha TeMmIiepa-
TYDHBIE M BJAXKHOCTHBIE BO3JAEHCTBHMA CIAEAYeT NPOM3BOAUTHL IO
[m. 4.29].

5. PACUYET SJIEMEHTOB COEXHHEHHI
ACBECTOIIEMEHTHBIX KOHCTPYKIIH

5.1. Kosdduumenr 0,25 B dopmyne [64] npumsar ¢ yyerom
rpeGoBaumit [r. 6.10], KoTOopBHIMM mNpeAyCMATPMBAETCA CO3RaHHE
MOAATJHUBOCTH COGNWHEHHUA INyTeM YBEIWYEHHA AuaMeTpa OTBep-
CTUA B KapKace ¥ YCTAHOBKH YNPYTHX NPOKJIAJOK M I1aii6 mex-
AY KapKacoM H OOLIMBKOIA.

5.2. Koadpduuuenr 0,6 B popmyne [65] npunar ¢ yuerom mno-
AATIUBOCTH COEAUHEHHUA.

6. YKASAHHA 110 IPOEKTHPOBAHHIO
ACBECTOLIEMEHTHBIX KOHCTPYKIIHAN

6.1. [6.1). AcbGecToueMeHTHble ILIHTHE H IlaHEJM CJIEAYyeT
NPHUMEHATh IIPH YCJOBHM 3alUMTHl KOHCTPYKUH#L OT KOppoO-
3UM B COOTBETCTBMM C YKaszaHuamu [n. 1.8] B Hapy:KHBIX Or-
PAKIAEHHUAX -- NP BAAXKHOCTH BHYTPEHHErO BO3JyXa NMOMEIUEHHUMN
He Gosee 76 %, BO BHYTPEHHHUX OTPAKIACHHUAX -- NIPHU BJIAIXKHOCTH
He Gosee 85 %.

YKasauHHbIEe OrDAHUYEHUA RBEAEHHl HA OCHOBE aHAIM3a OIThbI-
T4 CTPOMTEJBLCTBA, B OCHOBHOM CEJbCKOXO3SANCTBEHHBIX ITPOM3-
BOJACTBEHHBIX 3JaHHM, Ife BJAXKHOCTh OCHOBHRIX IOMEILIEHHH
IJA CONEPKAHMUA IITHI[ M MKUBOTHEIX cocrasiasaer 60 -- 75 %. B
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ofbeKTax ¢ 6oxee BBICOKOM BJIAXKHOCTHIO NMpuMeHeHue aclecrore-
MEHTHBIX AT M IIaHeJeil BO3MOMHO NPHU NPHHATHU JONMOJHH-
TeJbHBIX, CPABHUTEJbLHO C THUIOBHIMH, KOHCTPDYKTHMBHEIX pele-
HHi MO 3alIMTe MOBEPXHOCTEf M BEHTHIHMPOBAHHA BHYTDEHHHX
rnojocTei maINT ¥ naxHexei.

HonycTHMble 3HAYEHMA CpeAHEl TeMIepaTyphsl Hapy»KHOTO
BO3Ayxa HauGosee XONOAHBIX CYTOK, °C, ANA CTEH IPOMBILLIEH-
HBIX 37aHMil M3 acOGeCTOLEMEHTHBIX 3KCTPY3MOHHBHIX NaHedeit B
3aBHCHMOCTH OT TEMIEeparypsl M OTHOCMTENBHON BIAYKHOCTH
BHYTPEHHEro BO3AYyXa NpHUBeaeHH B Tabua. 2.

JdonycTuMele 3HA4YEHHMA CpeAHEH TeMnepaTyphl HapPYKHOTO
Bo3ayxa Hanbojsee XOJOAHHIX CYTOK, °C, AJNA NOKPLITHA IpPO-
MBILIJIEHHBIX 3RaHHUH M3 acOGeCTOLEMEHTHBIX 3SKCTPY3MOHHBIX
NJAUT MOKPBITHA B 3aBHCHMOCTH OT TEMIIEPATYDHI M OTHOCHUTENH-
HOM BJIAXKHOCTH BHYTDEHHEro BO3Ayxa npuseneHsl B Taba. 3.

6.2. [6.2]. IIpn npoeKTUpOBAHMH AaCGECTOLIEMEHTHBIX KOHCT-
pyKnuit anAa 3gaHuii, BO3BOAMMBEIX B palioHax ¢ TeMmepaTypoii
HapY)XHOro Bo3ayxa Haubosee TenabiXx M XOJOAHBIX CYTOK CO-
orBeTcTBeHHO Bhime 25 °C u muaxe munyc 40 °C, cieayer npume-
HATH IIPECCOBAHHEIE acOECTOLEMEHTHBIE JTHCTHI.

IIpn npoekTHPOBAHMM KAapPKaCHBIX ILIMT M IaHexeit Ana
BHYTDEHHHX OrDa’KJACHMM 3XAHHI C MOKDHIM DEXXHMOM IIOMelle-
HUit clefyeT NPHUMEHATH TaK)Ke MpecCOBaHHEIe aclecTolmeMeHT-
HBIE JINCTHI.

VxasaHHBIe HADY)KHbIE M BHYTDEHHME YCAOBHA SKCIJIYAaTa-
uuH TpeOyioT MCIOAL30BAHMA acOecTOLEMEHTHBIX JIMCTOB ITIOBBI-
LIEHHOM IIJIOTHOCTH, IIPOYHOCTH H MOPO3OCTOMKOCTH. Taxue suc-
Thl BBHITYCKAIOTCA IIPOMBILUJIEHHOCTHIO, B TEXHOJOTMYECKHUH INpo-
LIeCC X NPOM3BOACTBA BKJIIOYEHO YIJIOTHEHHE IPECCOBAHMEM IPH
xasaenuu no 20 MIla.

6.3. [6.4]. B xapkacHbIX B GeCKapKaCHHIX IUIMTAX M IaHEAAX
caeayeT NMPUMEHATh ac0eCTOLEMEHTHRIe JHUCTHI ¢ BIAXKHOCTHIO HE
6onee 8 % mno macce.

B kapkacHbix M 6GeCKapKacCHBIX 3KCTPY3MOHHBIX IUIMTAX M
-IaHeNAX BJAXKHOCTh MHHEDAJIOBATHOrO YTEILIHTENA He AOJKHA
npessiiuath 8 % no macce.

HcnelTaHHAMM yCTAHOBNEHO, YTO paBHOBECHAS BJAMXHOCTH
aucTosoro acbecrounemeHta nocie 7 -- 10-AHeBHO BHIAEDKKHU B
NMOMeIIeHNH Npu Temmeparype cBuime 12 % u BaaxkHocTH 50 --
60 % cocraBaser He Gonee 7 -- 8 %, & 3KCTPY3HOHHOrO -- 4 --
5 % no macce. OTH 3HAYEHMA BJAKHOCTHM AOKHBI NPUMHUMATh-
CA IpH pacyeTax HanpAxeHui u aebopmanuii KOHCTPYKIUMI npu
SKCIIIyATAMM KaK HadaabHble. IIpy 3TOM npuHHMaercs, 4yTo B
npouecce TPAHCIOPTHPOBAHUA M XPAHEHHA KOHCTPYKIUHM 3aliju-
IIEHBI OT YBJIAXKHEHHMA KareJbHOH BJIAroi.

6.4. [6.5]. B npoekTax cieayeT yKashIBaTh YCJOBHbIE 00O3HA-
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1)

Tabnuua 2

Tormmusa) | lIpuBeneHtoe Temneparypa BO31yXa B noMemesun, °C
naHenn, COHpOTHBIle-
M HHe TeIUlo- 16 18 20
nezpena‘le, e —— ——
mM2¥OC/Bt OTHOCHTe TLHAs BIIAXKHOCTh BO3OYyXa B IOMELICHHH, %
mo 50 | cB. 50 |cB. 60 |cB, 70| mo 50|cB. 50 | cB. 60fcB. 70 | mo 50 | cB. 50 | cB, 60 | cB. 70
mo 60 tno70 |mo 75 no 60 | mo 70 |mo 75 no60 (oo 70 | mo 75
0,12 0,9 —45 =30 -17 -10 44 -28 15 -7 ~43 =27 -12 -6
0,14 1 -50 =37 =23 ~15 —-48 -35 -20 -12 47 -33 -18 -11
0,16 1,2 - —-45 28 20 - -43 =27 -18 - —-40 2§ -16
,18 1,3 - - -33 -24 - - =32 22 - - =31 =21
Ta6bnuuya 3
Tomuus HpuBepentoe TemnepaTypa BO3yxa B noMeuenuy, °C
TIAHEITH, CONPOTHRIIE- -
M HHe TeIIo- 16 18 20
nepepave, — -
M?~OC/Br OTHOCHTeJIEHAA BIDKHOCT BO3/IyXa B OMEIleHHH, %
10 50 { cB. 50 { cB.60 | cB. 70 | mo SO|cB. SO | cB, 60|cB. 70 | mo 50 | cB, 50 | cB. 60 |cB, 70
po60 |go70 | no 75 1o 60 { mo 70}mo 75 0060 | mo 70 {mo 75
0,12 1 49 -33 19 -—11 47 -32 17 -9 46 30 15 7
0,14 1,1 - -41 26 16 -50 40 23 14 —49 38 21 —-12
0,16 1,3 - -49 30 21 - -47 =28 -~-19 - -46 =26 -17
0,18 1,4 - - -36 -26 - - =34 23 - - -32 22

Mpumeuvanws xr1abn 1 u 2: 1, Tlanemn tomuuuo#t 0,12 M coorrercTBylor TV 21.24-82-81 u umeror OMHOPAJHOE PacIONO-
KeHHe TieeK MO cedeHHIO; MaHenu TomumHo# 0,14; 0,16; 0,18 M coorsercTy®oT TY 21-24-98-82 ¥ HMeloT ABYXPARHOE PacIONO-
MeHWe fAeeK MO cevenyio, 2, MpuBenentoe CONPOTHBNCHKE TemoNnepefade JAHO NPH YCIOBUK KaUeCTBEHHOrO 3aNONHEHHA nonocrelt
MaHeNe#l MHHEPAIOBATHLIM YTEIUIHMTeNleM C TEIIONPOBOMHOCTLIO He Goniee 0,07 Br/mM: OC ¢ yueToM TepMHYeCKOTO CONpPOTHBIEHHA
YeTHIPeXCHORHOrO pyGepornHoro Kobpa. 3. TeMneparyphbl A8HE! H3 YCHOBHA OTCYTCTBHS KOHICHCAUWH BJATH HA HIDKHeH MoBepX-
HOCTH IUINT B 30He NMPOROJBHBEIX CTHIKOB NpH Ka4eCTBEHHOM 3allOJIHEHWM HX MHHEpANOBaTHEIM yTelnmnrtelleM, 4, B cBS3M ¢ HemocTa-
TOYHO# M3YUYCHHOCTHIO NOBefleHHs acOeCTOUEMEHTHEIX IKCTPYIHOHHBIX KOHCTPYKLHHA B CypOBBIX KJIHMATHYECKHX YCITOBHAX 06JacTh
HX TpUMEHEeHUs OTpaHMYMBAeTCS pacierHOH Temneparypod —500C. 5. TonumHa naHemu BRIGMpaeTcst IS KKMOTO KOHKPETHOTO
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YEeHHMA M COPT acOGecTOEeMEeHTHBIX JHCTOB B COOTBETCTBHH C IOCYy-
AapCTBEHHBIMU CTAHAAPTAMH H TEXHHYECKHMH YCJAOBHAMH H
NPUHATHIE BEJWYMHB!I BpPEeMEHHBIX CONPOTHBJEHHI (npexenanl
MMPOYHOCTH) U3ruly.

B npua. 1 IToco6us npusBeseR CIpaBOYHBIM MaTepHas IO ac-
GeCTOLIEMEHTHRIM H3JAENMAM M KOHCTPYKIMAM, BBIITYCKAEMbIM
NPOMBILLIEHHOCTHIO. PeKoMeHAyeTCs NMPHUMEHATH JIMCTHI BBICIIHX
COPTOB, CTPOrO KOHTPOJAHMPYA NPHUMEHsEMbleé JHCTHI IO COPTAM H
MapKaMm.

6.5.[6.8]. B xapkacupix ac6eCTOLEMEHTHBLIX IIJINTAX H
nabensax, B KOTOPHIX KapKac COENHUHAETCA C acOecTOLleMeHT-
HBIMH JIMCTAMM Ha KJEI0, Ha KOHIEBhLIX Y4acTKax KapKacoB CJe-
JAyer NpeAyCMATPHBATH YCTAHOBKY IO oaHOMY 0BOaTy, BHHTY MAH
3aKJIeNKe.

9ro TpefoBaHMe CBA3AHO C IOBHILIEHMEM OrHECTOMKOCTH pac-
cMaTpUBaeMbIX nauT ¥ nanesaeit. Ilocae BeIropanna xijes B mrsax
COXPaHAETCA NOHWKEHHAA Hecymas CIOCOOHOCTh KOHCTPYKIHIA,
BO3PACTAET Ipeaesn OrHeCTOMKOCTH.

6.6. IIpu npoekTHUpoBaHMM ac6ECTOLIEMEHTHBIX IUIMT C Aepe-
BAHHBIM KapKacoM He AONYCKAeTCA FBO3JEBOE COeAWHEHMe OOLIM-
BOK C KapKacoM. JTO OrpaHHuYeHHe BLI3BAHO TpeGoBanumamMu Ge3-
OITaCHOCTY MOHTAXKA KPOBJH NO MJIHTaM.

YBenuueHne axmaMerpa OTBEpCTHA NOXR wWypyn B acbecroie-
MEHTHOM JIMCTe Tpebyerca mya obecleucHiss OrpaHMYeHHOH NONATIIHBOCTH
COEIMHEHHA C IEJbI0 CHMIKEHMA HANPAKEHHH B JMCTe IIPH ero
yBaaxkHeHuH. IIpu 3TOM Hecymas CriocOGHOCTh COeAMHEHMS -Onpe-
penaerca no [4.2].

6.7. TBo3geBoe (B TOM YMCJE HA BHHTOBBIX TBO3JAAX) COEXHU-
HEHHe JONYyCKAeTCA TONABKO ANA CTEHOBHIX naHeieii. IIpum atom
pemiennn oOmIMBKA maHenedl B pacyer Hecymeil crmocofHocTH ma-
Hejeit He BBOAHTCH.

6.8. [6.16]. Ins yMeHbUIEHHA BJAXKHOCTHRIX aAedopmarmii
CJeAyeT NPeAyCMaTPMBaTh rUAPOMOOGHM3AINIO HIAM IAIIUTY BOXO-
CTOHKHMHM KpacKaMH mNOBepXHocTei ac6eCTOLIEMEHTHHIX KOHCT-
PyKumii.

Jna NOBBIMIEHMA HAOATOBEYHOCTH, YMEHBIUEHUA BJAXKHOCT-
HBIX jaedopmanuili ac6eCTOLEMEHTHHIX .KOHCTPYKUIMH M yaydmie-
HUA UX BHJAA, HMX MOBEDXHOCTH OKPAIIMBAIOT Da3IHYHBIMM
KpPaCKaMH MJIH HAHOCAT Ha HHX ApeBecHbIH wmnoH. IIpoMerinen-
HOCTh NPOM3BOAMUT TaKyKe M3JEJUA, B KOTOPbIe MOCTYIIAET Kpacs-
11ee BelIeCTBO B HPOLECCe MPHTOTOBJICHUA MAacChl, a TaK¥e KpyI-
HOpa3MepHbIe ILJIOCKHE JINCThI, OKpAllleHHBIE CHJIMKAaTHBIMHM Kpa-
CKaMH HJIH CHHTeTHYECKHMHM SMAJAMU M KPACKaMH.

IInockue AMCTHI, NMpeAHA3HAYEHHBIE ANA CTPOHTEABHBIX KOH-
CTPYKUMH B KadyecTBe HAPY)XHOM MAM BHYTPEHHeil 00aMumoBkwm,
MOryT OBITH OKDALUEHH B MOCTPOEYHEHIX YCJIOBHAX.
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Okpacka COCTOMT M3 CIAEAYIOIIHMX OTePAIMii:

NIOATOTOBKA IOBEPXHOCTH acbecTomemMeHTa K OKpacke. Oum-
LIEHHAA OT I'PA3H IOBEPXHOCTh O0AYBAETCA CIKATHIM BO3AYXOM H
ofe3xupHBaeTca pacrsopureneMm (yalT-ClIMPUT, alleTOH M AD.);

TNIPUrOTOBJIEHHE OKpamuBalomeit Kommosuuuu. s oKpacku
MOTryT GBITh HCIOJAB30BAHEI JAKOKPACOYHEIE MATEPHAJBI, AAIOLIHe
aTMocdepo- M BOZOCTONHKOE MOKPHITHE. B KayecTBe OKpalIMBAIO-
LIUX MATePHAJIOB PEKOMEHAYIOTCA NEePXJOPBHHHUJIOBHIE 3MAaJM TH-
na XB-1100 (TOCT 6993 -- 79%); xpemumiiopraHMuecKHe 3Ma-
au KO-174 (TY 6-02-576 -- 75); pabouas Ba3KocTh smaau 18 --
20c mo BMCKO3uMeTpy B3-4; HaHmeceHHe 3MaJM HA IOBEPX-
HOCTb JIACTA.

OMab HAHOCHTCHA KpacKopacmelinreneM B 2 -- 3 caos zao
TOJIHOM YKPBIBUCTOCTH C IIPOMEMKYTOYHOM CYIIKOII KaXXZoro CJos
B redenue 20 -- 30 mun. OKoHuaTenbHas CylUKa B TedeHHe 2 --
3 4. IlomHoe OTBepkjieHHEe OKPACOYHOrO CJIOA 3aKaHYMBAETCA HA
5 -- T-e cyTKH.

Oxpacounnsie 3MajJH ABAAIOTCA TOKCHYHBIMHM, I[I0XKApo- H
B3pPHIBOOITACHBIMH BellleCTBAMH, NO3TOMY Heob6xoammo cobnionars
HOPMBI M IIpaBWJIa TeXHUKH GesomacHocTH.

6.9. B HeoOXOAMMBIX CAyYasgX HA MOBEPXHOCTH ILIUT M IaHe-
Je# caexyeT HAHOCHTH rapousonanuio. IlaponsonaHoOHHBIN C0it
HAHOCHTCA Ha ILUIOCKYIO ac0eCTOLEMEHTHYIO OOIIMBKY C BHYTPEH-
Heil ee CTOPOHBI.

Brifop THIIA NApPOM3OJALMOHHOrO CJOA B KaXXJAOM KOHKDET-
HOM CJIy4ae IIPOHCXOAMT COrJIACHO pacuery TpefyeMoro COnpoTHB-
JIGHMA TAPONPOHHMIUAHUIO, onpeneneHHoro no CHull I1-3-79**.

Pexomeﬂnyemme THIIbI NapOHU30JANHNOHHBIX CJIOEB IIPHUBEAECHBbI
B Tabn. 4. IIpumep pacuera mpeacrasjeH B Pykosoacrse mo rermn-
JOTEXHMYECKOMY pacyeTy H TPOEKTHMPOBAHHIO OTDAXKZAIOLIINX
koHcrpykuuit (M.: Crpoiinsaar, 1985).

6.10. Ilo [m1. 6.21] ne aomyckaercs. npuioKeHue K acbectoue-
MEHTHBIM JIMCTaM, OOILHBKEM KAapKaCHBIX M 6eCKapDKACHBIX ITJIUT
¥ TaHeJie COCPeJOTOYEHHBIX Harpysox (or TpybGomposozos, 06o-
pyZoBaHMA H T.n.). IIpunoxkenue TAKMX HArpy3oK AONYCKaeTCA K
3KCTPY3HOHHBIM IIJIMTAM M NAaHEJAAM, 8 TaKXKe K KapKkacaM IUIHT
1 naHenei.

Ilpx nNpuUNOKEeHHH YKa3aHHBIX HArPDY3OK K IUIMTAM M IaHe-
JIAM JOJKEH IPOBOAMTBHCA pacyeT Ha IPOYHOCTH M Aedopmauumu
y3Ja KpelJieHHs, a TaKJKe IJINT ¢ IIaHeJieil ¢ y4eTOM Bcex Aeicr-
BYJOLIAX HA KOHCTPYKIMIO Harpy3oK M BO3AecTBHIA.
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Ta6bnuna 4

ConpoTHBiIeHHE Matepuanel c/IOeP APOM3ONALKHH
TapONpPOHHIAHHIO
cJ10eB Napo. TPYHTOBBIE CJIOH fIOKpbIBHBIE CJIOH KonnyecTBO
H3ONAUMH cnoes (TOMN-
M2 ¢ vIIafr wuHa, M
] MacifiHasi KpacKa OJid BHyTPeHHHX paGoT MacnsaHas Kpacka 1S BHYTpeHHHX paGoT 1+1 (100)
10 HedrenonuMepHas Kpacka (pasGasiieHnas He¢renomiMepnast xpacka 1+1 (75)

yaltT-CIIMPHTOM )

Jlaxku I10-170; Nd-71 Imann [10-115; Nd-133 1+2 (75)
20 To xe, wmu nak XC-724 To xe, wm amamu XC-710; XC-759 1 +3 (150)
30 To xe To xe 1 +4 (200)
75 INnenxa nonuaTHNEHOBaA WK Oy6nupoBaiHast [loNM3aTHIeHOBA NACHKA (¢ KIEIMM 2

cnoem) TonumHo# 0,16 MM 1

I pumeuaHH e, JIakoKpacoyHbie MaTepHalbl JIOIDKHEI COOTBETCTBOBATE CHERYIOIMM CTaHXapTaM WK TY : HedbTenonuMepHas
Kpacka — TY 21 PCOCP 549-77: naxu I1®-170, N®.171 —- TOCT 15907—-70*; amams Id-115 —TOCT 6465—~76%; mienka no-

mavrunedosas FOCT 10354-82% py6eponn mapku PM-350 — TOCT 10923-82*; narexc mapxu JICTI-901; amams XC-710 —

T'OCT 9355 -81%; amans XC-759; MacniHLie Kpacku AnA BHyTpeHHHX pabotr — TOCT 10503 —71%,



7. IPAMEPHI PACYETA ACBECTOIIEMEHTHBIX
KOHCTPYKIIHHA

7.1. B HacToAILEeM pa3jeae NPHBEJEHbI IMPHMEPHI pacdeTa OC-
HOBHBIX THINOB ac6eCTOUEMEHTHBIX KOHCTPYKLUMH: BOJHHMCTBHIX JH-
croB (nmpumep 1), INT ¢ AePEeBAHHBIM KAPKACOM IIOX BOJHUCTYIO
(npumep 2) u pyaoHRYI0 (mpuMep 3) KpoBmio, MIuUT ¢ acGecrone-
MEHTHBIM KapKacOM IOXA BOJHHMCTYIO KpOoBaiO (nmpumep 4), cTeHo-
BOM MaHeNH ¢ METANIHYECKMM KapkacoM (mpumep 5), 3KCTDYy3H-
OHHOI creHOBOI naHenn (upumep 6), GeckapkacHoii (Tpexcioii-
HOI) creHOBOM naHenu (mpumep 7), CTONKH H3 dKCTPY3MOHHOIO
mBesepa (nmpumep 8), skcTpy3uoHHOH ATk (puMep 9).

7.2. PacueT KOHCTDYKIHH HA TeMNepaTypHO-BJAXHOCTHEIE
BO3XeMCTBHA NOKA3aH HA IDHMeDe pacyera dKCTPY3HOHHOH cTe-
HOBOM IaHeJH.

IIPHMEP 1. PACYET BOJIHHCTOI'QO JIACTA JJIA KPOBJIH
HcxopHble JaHHBIE AJIA pacyeTa JHCTAa

Kposna BeInoaHeHa M3 BOJHHCTOrO Jaucra THma YB-7,5-175
(TOCT 16233-77*%)  BRICIIEro COpPTA, NEPBOM KATErOPHH KAYEeCTBA.
IIpeaen npounoctu -- re menee 20 MIIa. Kposaa He HMeeT CHM3Y
YepARYHOr0 HACTHJIA. BOJHMCTHIA JHCT HE 3AIIHIIEH BOXOCTOM-
KHUM IOKphITHeM. Paiion crpourenscTBa -- Mockosckan 06s. Tem-
neparypa skcrnayaranuu He npesnimaer 40 °C. Boanucreie Jsmc-
THI ONIMPAIOTCA HA IIPOTOHBI C IIATOM IO ropu3oHTaau 1,5 M.

Pacuer mmcra

Pacuer nucra nmpoussogurca no [n. 4.14] na aeiictBue cHero-
BOIl HArPDY3KH, a TaK¥e Ha JelCTBHEe COCPEAOTOYEHHOIl HArpy3KH
(Bec pa6ouero ¢ HHCTPYMEHTOM), NPHJOXKEHHOMH K rpebHIo Jgi06oit
M3 CPeAHHX BOJIH.

A. Onpedeaenue nazpy3ox

3HaueHHA KPATKOBDEMEHHOH M BPEMEHHOM IIHTENLHOM CHe-
roBoil HArpysox, nojayudeHHme aaa Mockosckoit oba. (III paiion
1o Becy cHerosoro noxkposa) no CHuII 2.01.07 -- 85, ¢ mnpunoit
aucra 1 M, paBHBI:

HODMATHBHBIE 3HAYCHHA:

KpaTKoBpeMeHHas ¢* = 700 H/m,

BpeMeHHAA AnuTenbHAR g, = 300 H/m;

pacyeTHBle 3HAYEHHA:

KpaTKoBpeMeHHas ¢P = g*n = 700-1,6 = 1162 H/wm;
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BpeMeHHaa aautenbHas q = 300-1,6 = 480 H/m.

3HaueHne NMOCTOAHHON HArpy3ku OT COGCTBEHHOI MAaCChHI JIHC-
ta, pasuoit no I'OCT 16233 -- 77 330 H, cocrasaser:

HODMATHMBHOE 3HAYEHHE

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

pacueTHOe 3HAYEHHE

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

PacuerHaa cocpefoTouyeHHas Harpyska ot Beca paGoue-
ro ¢ uHcTpymedToM cocrasaser no CHull 2.01.07 -- 85
1000 H-1,2 = 1200 H.

B. Onpedenenue ycuauii

OnpenensieM ycunusa, BO3HHKAOLIME B JHUCTE OT HATDY30K, C
y4YeTOM 3aRaHHBIX YCAOBMI onupaHua u paborer aucra no 6amou-
HOH cxeMme.

OnpeaenseM pacyeTHbIf MOMEHT OT BCeX HArpy3ok (paBHO-
MEpHO pacnpeAeJeHHOH CHeropoil HArpy3KH H OT COOCTBEHHOM
MAacChl):

2 2
M= @ = 8021162+ 206)L,5" = 5354 Hm.
8 8

YuuteiBaa no [o. 8.2,a] cHM)KeHHe pACYETHBIX CONPOTHBJIE-
Huit acfecTOEMEHTAa NMpH pacyeTe HA AeHCTBHE TOABLKO IOCTOSAH-
HBIX M BPEMEHHEIX JJIHTEJbHBIX HArpy30K, OINpeAeSHM pacyeT-
HBIL MOMEHT OT Ae#CTBHUA 3THX HATPY3O0K

g2 (300 + 226)1,52
.7 G —— = 148 H'm.
8 8

Ilonepeunas cuna @ nmpu pacyeTe BOJHHUCTHIX JHCTOB HE OI-
peneaseTcA BCJEACTBME HE3HAYHTEJHLHOCTH BOZHHKAIONIMX Kaca-
TEeJIBHBIX HAaIDAMXKEHHUH.

B. Onpedenenue zeomempuueckux xapaKmepucmux aucma

OnpenensieM reoMeTpHYeCKHe XAapPAKTEPHUCTHKH JIHCTA INpPH
PaBHOMEDHO pacCnpeAeNeHHOM M COCPEeAOTOYEeHHOH Harpyskax co-
OTBeTCTBEHHO no ¢opmyaam [33] u [35]:

Wy=Wmn;n=5a8=02n, §=0,75102 m;

0,0381 (20 + 2,60,75) (5,4+0,75)° — (20 —2,60,75) x

Wo =
54 +0,75
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- 3
« ... _X_LS_"l...g’Jé)____ = 20,38-10-6 M3.

IIpn pacuere Ha pPaBHOMEPHO pACIpEAENEHHYIO Harpy3Ky
Wy, = 20,38:10-6-5 = 101,9-10¢ m3. Oxnako mo [m. 4.14] 3naue-
Hue W), crenyer yMHOXMTE Ha Koadduuuent K;, onpenensemsiit
o [uept.7].

Cnauana onpefensem orHomenue h,/d =5,4/7,5 = 76,2;
rorga mno [uepr. 71 K;=0,74, a W,K;=1019 -10°x
x 0,74 = 75,41-10-6 M3,

IIpn pacuere Ha COCPEOTOYEHHYIO HArpysky, ONIpenensas Ko-
adpdunuenr C no [puc. 6], noryunm:

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

I, = 1,02-6,15/2 = 38,14-10°8 M.

MOMeHT HHEPIHH IIJIOCKOro Jucra (Ha eAMHUIY LIHPHHBI)

I;=0,753/12 = 0,0352:10°% m4;

I/I; = 3,14-108/0,0352-108 = 89,2.

Benuunua xoadpduumenra C [mo pue. 6] npm 3HaveHHH
a/l = 20/150 = 0,133 u monydyennrix 3HadeHuax I, u I; paBHa
0,72.

I'. Onpedenenue nanpaxcenut 6 aucme

HanpsijxkeHns B JIHCTe paBHEBI:

OT RefiCTBHA BCEX PDaBHOMEPHO DACTPEREJCHHEIX Harpy3ox IO
dopmyae [31]: 6 = M/K,W, = 525,4/75,41-106 = 6,9 MIla;

OT AeHCTBUA IMOCTOAHHHIX H BPEMEHHBIX JJIMTEAbHBEIX HATDY-
3ok mo dopmyae [31]: & = 148/75,41-106 = 1,95 MIla;

OT AeMCTBHA COCPEAOTOYEHHON Harpysku o dopmyxe [32] ¢
y4eToM K MIHEeHTa = 0,75 @ =PC JK1 Wy =
Z1200-0,72/0,75-75,41-10:6 = 15,3 MIa.

. Onpedenenue npozuba aucma

OnpeaenseM nporu6 or AeHCTBHA HOPMATHMBHOrO 3HAYCHHA
DPaBHOMEDHO DacnpejieieHHO Harpy3ku no gopmyae

f = (5/384)(ql4/EI).

IIporu6 aucra ¢ y4eToM CHHMKeHHUS Moxyaa ynpyroctu E ac-
GecrouemenrTa [n. 3.4] caeayer onpeneNATs KaK Ha JeHCTBHE BCEX
Harpy3oK, Tak M Ha JelicTBHe IOCTOAHHEIX M BPEMEHHLIX AJH-
TeJABHBIX HATrPY30K.

IIpunumaeM MOAYAb yIIpyroctH achecTouleMeHTa IpH pacdere
Ha fieficTBHe Bcex Harpy3ok no [ta6a. 2] E = 0,13-105 MIla.
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Mogayne ynpyroctu acBecTongMeHTa NpPH pacuere Ha gelicTaue
IIOCTOSHHBIX X BPEMEHHHBIX MJIMTENbHBIX HarpysoKk B COOTBETCT-
Bun ¢ [n. 3.4] 6yner pasen:

E = 0,13-105-0,65 = 0,0845-105 MIIa.

HCHOJIBBYH noJydYeHHbIe BBIIIEC 3HAYEHHA HOPDMAaATHBHBIX Ha-
rpy3oK B MoMmeHTa mHepuuu I, onpenensemoro no dopmyne [33]:

I=Wyh+8§)/2=Wunh+8)/2=

= 20,:;8-5-3,075-10‘8 = 813:34-10-% M4, moanyumm cremyiomue
3HayeHuA nporuba:

Nnpy pacyere HA AeHCTBHE BCEX HATPY30K

5(1000 + 189)1,5%
f= = 0;19-102 u;
384:0,13-105-313,34-10°8

npu pacyere Ha JefiCTBHE IIOCTOAHHBIX H BPEMEHHBIX XJH-
TeJBbHBIX HATPY30K

5(300 + 189)1,5%
f= = 0,0810'2 u.
384-0,0845-105-313,34-10-8

IIposepka mpounocTH m nporuba Jmera

A. Onpedenenue pacuemuvix conpomuénerul
ac6ecmoyemenma

Onpenenenne pacyeTHOro CONpoTHBJIEeHHA _acGecToneMeHTa
npoussoauTtca no [om. 3.1 u 3.2].

Onpenensaa R,, mo [raba. 1] npn BpeMEHHOM CONIPOTHBIEHHH
ac6ecrouemenTa, pasHom 20 MIIa, nmoayuum R,, = 19 MIIa.

Koadpduunent ycrosuit paborst ¥ mpu pacueTe JHCTa Ha
JelicTBMe DABHOMEDHO pacnpefeIeHHBIX Harpy3oK MOMXKHO oOIpe-
JAeJUTE IO (opMyJie, aHAJOrMYHOM npuseseHHoM B [n1. 3.2a].

Ye=a/(g+gp).

Toraa, } , = (226 + 480 + 1162)/(226 +'480 + 1162 + 226 +
+ 480) = 0,75

YYuUTHIBAA, YTO BOJMHMUCTHIA JIMCT He 3ALIUIIEH BJAroHenpo-

HUII@EMBIM IIOKPBITHEM, BBOAMM Kodbdumuent 3 = 0,8
[m. 3.26].



IIpoBepra NPOYHOCTH JHCTA

IIpn npoBepKe MPOYHOCTH JIMCTA IIOAYYHM:

npH AeiiCTBHH BCeX PABHOMEDHO pacmpefesIeHHbIX Harpy3ox

¢=6,9 MIla < R,, Jw = 19-0,8 = 16,2 MIla;

npu AeiicTBHH noc'rommux H BPEMEHHBIX IJHMTEJIbHBIX DaB-
Houepno pacrnpeseNeHHBIX HarpysokK

= 1,95 MIla < R, 3" T = 19-0,73-0,8 = 11,1 MIla;
npu AefcTBHH cocpeno'roqennoﬁ HAarpy3KH
6= 15,3 MIla < R,, ¥w = 19-0,8 = 16,2 MIIa.

IIpoBepka mporn6a ymcTa

B coorBercTBuM ¢ [11. 4.24 n Tabn. 7] noayquum:

npyu aefCTBMH BCEX HATDPY3IOK

f=0,19-102 < (1/150)] = (1/150)1,5 = 1-10-2 m;

npu JAeHCTBHM IIOCTOAHHBIX M BPEMEHHBIX AJHUTENbHBIX Ha-
TPY30K

f=10,08102 < (1/150) = 1-102 M

ITIPHMEP 2. PACYET ILIHNTHI C XEPEBAHHBIM KAPKACOM
IO BOJTHUCTY10 KPOBJIIO

Hcexognrie qaHHbIe Aaf pacdeTa IJIHTHI

AclecTolleMEHTHAA KapkKacHas IJHTa, IONEepPeYyHoe CeueHHe
KOTOpOil mpuBeAeHO HA puc. 1, MpeaAHA3HAYAETCA ANA NOKPHITHA
NOA BOJHHUCTYIO KPOBJIO ITDOM3BOACTBEHHOrO 34aHMA, DPaCIoJo-
xkenHoro B III paiione no Becy cHeroBoro moxposa u IV paiione
no BeTpoBOoMy Hanopy. Kapkac niuThl BHINONHEH U3 AePEBAHHBIX
GpYCKOB, HMIKHAA OOMIMBKA -- H3 acGECTOLEMEHTHOr0 ILIOCKOro
NPecCOBAHHOIO JHUCTA, KPOBJA -- U3 acﬁec'ronemen'mmx BOJIHH-
cTeix aucroB ¥YB-7,5-175, yknaamiBaeMuIx Ha KpalHue OGpycKu
KapKaca, YTeIUINTelb U3 MHUHEPAJOBATHHX muuT § = 125 xr/m3.

1 2 3

e —— e ————

3 B ;,'A'.v.v."mwmw‘v.u.'»if,
” [140 "‘3 Hz;u 4 "”H 10
1500

Puc. 1. ITonepeunoe CeueHMe MLANTHI
1 -- acBecroneMenTHHIe JHCTH YB-75; 2 -- yTemwnaTeNs;
3 -- 6pyckn; 4 -- acbecToneMeHBTHLIN ILIOCKHE JHCT

21



CoenuHeHHne OGIIMBKH C KAPKAcOM Ha LIypynax AMaMeTpoM 4 MM
¢ marom 250 mm. Ilnura cBoGOAHO ONMMPAETCA MO KOPOTKHM CTO-
poram. Pacuernsrii nponer 3 M. BraxuocTs BO3Ayxa BHYTDH IO-
mewuenun 75 %, Temneparypa 17 °C.

Onpenenenne HanpsykeHHid B KpaiHux pe6pax kapxaca
M OOLIMBKEe ILTHTHI

A. Onpedeaenue Hazpy3ox

PeayarsraTsl onpefesieHUA HArpy3oK INpHUBeXeHH B Taba. 5.

BenuynHB KPaTKOBPEMEHHBIX M JIMTEJbHBIX HArPy30K NpH-
BeAeHBI B Tabi. 6.

Cymmapuan pacueTHas Harpy3ka Ha KpaiiHee peGpo IJIMTHI
pasHa:

¢ = 0,75(1,08 + 0,47 + 0,748) = 1,72 xH/m.

IlocToaHHO M AJTHTENBHO AeHCTBYIOLIAA BPeMEHHASA HArpysKa
Ha KpailiHee pe6po nmauTH paBHA:

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

CymMapHas HOpMATHBHAA HArpy3Ka HA Kpaiinee pefpo nau-
Th! PaBHA!

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

Cpennee 3HaueHue KoadhduuueHTa neperpysKku paBHoO:

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

B. Onpedenenue ycunuii

Onpenenaa M u @ ana niaATH Kax Aaa 6Gaaxku, cBOGOAHO
OnepToit Mo KOHIAM, NMOJYYHM

M,,, = ¢I2/8 = 1,72-32/8 = 1,935 xH-n.
Quax = P1/2 = 1,72-3/2 = 2,58 xH -- na onope.

B. Onpedeaenue zeomempuuecxkux xapaxmepucmux naumot
6e3 yuema nodamausocmu céa3eil xapxaca ¢ 006WUBKOU

Ilnomwage momepeyHOro CEYEHHA [AEPeBAHHBIX pebep NIMTHI
AnA  KpaiiHero peﬁzpa A,=413=52cm2, anm cpemmero --
A, = 46,5 = 26 cm?.

ILnomazas momepeyHOro CedeHHA HMIKHEH acGecTOleMeHTHOI
OOIMBKH, BKJIIOYAeMON B PacyeTHOE CeYeHHe, B COOTBETCTBHH C
[n. 4.3] ana pacramyThix obmmBOK mpuEEMaeM b = 250. Tax
Kak § = 1lecm, 10 Ay = (25 + 2 + 1)1 = 28 cM2, T.e. ¢ yuerom
HOJNOBHHBI TOJIIMHEI AepeBAHHOrO pefpa ®m cBeca amcra. Cober-
BeHHBII MOMeHT MHepuMM pebpa I = 4-133/12 = 732,3 cmt.

Cob6CcTBeHHEI MOMEHT HHepIHMH acGecTOIEMEeHTHOH OGIMBKH

aBeH
I, = 28-13/12 = 2,3 cmt.
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TaGnunua$§

Harpyska  |HopMatus- |Kosdbuument | Pacuernas OcHoBanue
Hasi HATPy3- |Ueperpy3KH | Harpyska,
Ka, kH/m2 xH/m?2
CHeroBas Ha- 1 1,55 1,58 CHulIl 2.01.07--85

rpy3ka (Il cHe-
rosoit paiioH)

HT1oro 1 - 1,55
Co6cTBeHHBI T
BeC:
gﬂocmm ac- 0,18 1,2 0,22 I'OCT 18124-75*
SectouemeHTHLIA TOCT 16233-77*
pommersit 0,23 1,2 0,28 roCT 9573-82"
acGecroue-
MEHTHBIH JIMCT
YTEIUTENh 0,16 1,2 0,2 CHnlIl 11-25-80 npun. 3
HepeBsiHHBIE 0,04 1,2 0,048 CHull 2.01.07-85
6pycku
Htoro 0,61 0,748
TaGnuua 6
Harpyska IocTrosHHas BpeMeHnHas Harpy3ka OcHoBaHHe
y3Ka,
xH/m2 poMTeNibHasA, | KpaTKoOBpe-
xH/m2 MeHHas, KH/m?
Cuerosas - 0,3¥1,55 = 0,7+1,55 = CHuII 2.01.07—85
Harpyska =047 = 1,08
CoGcTBeHHBIH 0,748 - -
Bec
Hroro 0,748 047 1,08

B coorBercTsum ¢ ¢dopmyinoit [24] paccroaHMe OT HHMXKHel
KpOoMKH ac6eCTOIeMEHTHOIO JHUCTAa OOMIMBKM OO LIEHTPA TMXKECTH
BCEro CeYeHHA, NMPHBEAEGHHOr0 K Marepuansy kKapkaca, 6yzer om-
peneneHo caexyomum obpasom:

Jipeobpasyem dopmyay [24], pasgenus YncAHTENs H 3HAMEHA-
reas Ha E , (S; = Ey = 0, Tak Kax BepxHeil ofIuMBKY HeT) H mo-
Jayqaem:

Yy = (S., + SgEo/Es XAy, + AgE9/E,,,). @

Takum obpazom, B npumepax 2 -- 4 6yaeMm npeoGpasoBmIBaTh
ucnoas3dyemele u3 CHulla dopmyasl, B KOTOpPbIie BXOXAT COMHO-
JKHTEJAMH MOAYJH ynpyroctu Kapkaca E,, n o6mmnsok E; u E,.
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52:7,5 + 28:0,5'1,4
Yy = croeesememenenmeneacene = 4,59 cm,
52 + 28°1,4

TaK KaK OTHOIIEHHMEe MOAYJA YIPYIroCTH OOLLIMBKH K MOAYJIIO
YOPYroCTH KapKaca paBHO:
E,/E, =(1,4:10%)/(1-10%) = 1,4.
PHBEAEGHHBIH K MaTepHaly KapKaca MOMEHT MHEePIHH BCEero
ceueHua Gyaer paBeH:

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

CraTHyecKHii MOMEHT HMXKHel OGIIMBKH OTHOCHTENBHO IEHT-
pa TaXKeCTH ceueHHs GyneT paBeH:

S5 = 1,4-28(4,59 -- 0,5) = 160,33 cm3.

I'. Onpedenenue zeomempuvecKux xapaxmepucmux naAumMoL
¢ yuemom nodamausocmu cefsel Kapxaca ¢ o6wuEKod

IIpyauMaeM mAar mypynoB, ¢ IOMOIIBI0 KOTOPHIX NPHKpeI-
aaercs acGecTOEMEHTHBIM IUIOCKMIl JIHMCT K AePEBAHHOMY Kapka-
cy, paBHeIM 250 MM, T.e. HAa NMOJOBHHE IPOJIETA HMEETCH n": =6
HIypYINOB, He CYMTad IIypyna, YCTAHOBJEHHOIO IO CepeAuHe
nponera.

Yuureisag, 4TO pacyeT BeAETCA AJA CBOOOAHO OMEPTHIX Kap-
KaCHBIX TUIHT Ha JeiicTBHe PABHOMEDHO DACIpeAeJeHHOM Harpys-
KH, KoadduuueHT m onpenensiem no dopmyae (2) IMocobus.

B coorserctsum ¢ rpadmkoM Ha [uepr. 3] M npm ana-
merpe craasHoro mypyna d = 0,4 cmM 3HaueHne KoabduuuenTta
paBHO:

= 62-:10%. KoadpunmeHr K, =1 pna cramsHOro mypyna
[n. 4.7}. B mamem cayuae acGecroleMeHTHaA OGIIMBKA MMeeTCH
TONBKO B HM)KHEH YaCTH IIUTHI, T.C. S; =4 1 = 0. Toraa

nlh, + 81

sl » . _sl
_ Sy _sisomiitienotims g,
6-300(2-13 +1)1831, 64

B cooreercrBum c¢ ¢opmynoit [23] onpemesnum orpammnue-
HHe Ha m:
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E I 1172,64
mo = 0,44/ —Le = 04 «/ 659 = 0,5334;

Ey + ExI, -

CIeA0BATENBLHO, M > m,,.

Ina pacueta KapkKaca NIpMHHMaeM m = m,, a JJjA pacdera ob-
muBoK npuHumaem m = 0,714 (cm. O6m. 4. macrosaiero Ilo-
cobusn).

Onpeaesnum HOBOE IIOJIOXKEHHEe HEHTPAJBHOM OCH C YYEeTOM IOo-
AATJHBOCTH CBa3eit 1o Gopmyne [18] # coorBercTByIOIIME MOMEH-
Thl MHEPUUH KapKaca M OOILIMBKM:

AJA OnpefeseHUsa HAIpAXKeHU#d B ofIIMBKAax

E_S_+E;S, 52-7,5 + 1,4:280,5:0,714

Y = =
E"‘.,A“J + E3A, 52+1,40,714-28

= 5,05 cm;

I, = 732,3 + 52(7,5 - 5,05)2 = 1044,43 cm?;
I = 1,4[2,3 + 28(5,05 - 0,5)%] = 814,76 cu?;
AJIA onpeaeIeHHA nanpmlcemli B Kapkace

52-7,5 + 1,4-28:0,5°0,5334
Y= = 549 cM;
52 + 1,4°0,5334°28

I, = 732,83 + 52(7,5 -- 5,49)%2 = 942,38 cm%;
I, = 1,4[2,3 + 28(5,49 -- 0,5)2] = 979,3 cm?.

M. Onpedenenue nanpaxcenuii 8 kpainux pedpax Kapraca
u obwueKxe naumol

Hanpamenus B o6ILMBKe 1 KapKace ILIMTHI OIPEAEASAIOTCA 1O
[r. 4.12] » dopmyaam [12], [13].

Onpenenum koaddunmuent B AaA pacyera HANpAKEHHUH B 006-
IIMBKax ¥ Kapxkace no dopmyiae [19]:

INA pacyera HANPMXKEHHH B oGIIMBKax

1044,43 - 0,7142-814,76
B % = 0,431;
1044,43 + 0,714 -814,76

NS pacuera HaIpsikeHHH B KapKace

942,38 - 0,53342-979,3
B- = 0,5436.
942,38 + 0,53342-979,3




IIo ¢opmyne [12] onpeaenseMm HampAXeHMA B OGIINBKe
TIATHL.
Tax xak E,I; =0, 10

193,5(5,05 - 0,5)
G 3 = 0,5(1 -- 0,431) —-errrreemeeasserremrenee = 4,3 M.
0,714-814,76

B MecTe KOHTaKTa OOIIMBKH C KAPKACOM

@'y = 6,02 —orremreeee = 3,83 MIla.
5,05 .- 0,5

ITo dopmyne [13] ompeaeasieM HanpAXKEHUA B KpaiiHem pebpe
Kapkaca:
B CXATOH 30HE
193,5(14 — 5,49)

050 +g) ¥
0 =05 +6) ——em = 0,5(1 +0,5436) oo =
w e ( 80 ~ga3

— 13,49 MIa;

B pacTaAHYTOH 30HEe

=051 +p) 1—;{—}'- =0,5 (1 +0,5436) 1_9_:’L5_(§’f9_1_()’_5~)_

w 942,38

Q

w

= 7,91 MIla.

Onpeaensem KacarejlbHble HANpPAKeHHA B KapKace o dopmy-
Jae {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;
Tu= 2,58-235,9/4-1921,68 = 0,79 MIla.

Onpepenenne HaNpAXKeHH B cpegHeM pebpe xapkaca
H O0IHMBKE IIATHI

A. ITodcuem nazpysox

Ha cpeanee peGpo MoKeT Cly4YaiiHO BO3AEHCTBOBATh COCPEXO-
TOYeHHAA cuiaa P B cepeAnHe NMpoJieTa, paBHAA COGCTBEHHOMY Be-
cy denoBexa ¢ mHcrpymenroMm. Cormacuo CHuII 2.01.07 -- 85 co-
cpenoroueHHan cuna P = 1 xH, a xoadpduuuenT neperpysku pa-
Bex 1,2. Toraa pacuernas senuununa PP = 1-1,2 = 1,2 xH.
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B. Onpedenernue ycuruic M u Q

MaxkcumaneHOe 3HauYeHHE IONEPEYHON CHIIBI
Q.. = P/2 = 0,6 xH.
AKCHMAILHOE 3Ha4YeHue uarubalomero MOMEHTa

M = Pl/4 = 1,2-3/4 = 0,9 kH'm.

B. Onpedenenue zeomempuyiecKux xaGpaKmepucmux naumot
0e3 yuema nodamaueocmu céas3eil xapxaca ¢ o6wueKol

IIonGop ceuenma pefpa OCYLIECTBJAETCA IO TO JKe cxeme,
4yTo M moAbGop ceueHHUnA KpaiiHuk pebep.

OnpepenuM monoKXeHHe HeHUTPaANBHOM OCH B COOTBETCTBHH C
[n. 4.9] Ges yuyera mnoxaramBocTH cBaA3e# pebpa ¢ OGMIMBKOIL.
IInomaaes mnomepeyHOro cedYeHUsi MNPOMEXKYTOYHOro peGpa B
nBa pasa MeHblle KpaitHero, T.e. 6,54 = 26 cu2. Illupuna
oﬁn.mmm, BKJIOYaeMada B pacueTt, corsacHo |mn. 4.3| 6Gyner pasua

= 2 25 = 50 cm.

= (264 + 50-0,5-1,4)/(26 + 50-1,4) = 1,448 cm.

Momem‘ MHEPDUMH M CTATMYECKHII MOMEHT cABMraeMoif yac-
T cedyeHuAa (OOMIMBKM) OTHOCHTENBLHO HelTpanbHo# ocm OGyayTt
DaBHBI:

IS, = 4-6,53/12 = 91,54 cm;
I = 91,54 + 26(4,25 -- 1,448)2 = 295,67 cm?;
=1 4[50 13/12 + 50(1,448 -- 0,5)2 J 68,74 cmé;
so = 50-1,4(1,448 -- 0,5) = 64, 36 o™

= 295,67 + 68,74 = 364,41 cm?

I. Onpedenenue zeomempuueckux xapaxmepucmux naumeos
¢ yuemom nodamausocmu céa3el KapKaca ¢ o0wusKol

Yron nmosopoTa ONOPHOrO CeHEeHHHA

p? 1,2:300% 0073738
Yo = o= * =0, .
16E I 16:91,54-10

ITo dopmyne [2 1] onpeneasaeM BEJIUYHHY m:

/ 2-9000-66,36-62-1075-1
" 60,073738(2+6,5 + 1) 364,41
IIo dopmyae |23l OJAYYHM:
m, = 0,4 ¥295,67/68,74 = 0,8296 ~ 0,83.
Be:mtumu m B m, OKa3aJuCh NPAKTHYECKHM paBHEIMH. IIpu-
Humaem m = 0,83 mm pacuera pefpa u OGIIUBKH.

m =

= 0,82.
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OnpenensaeM HOBOE MOJOXKeHHE HefiTPAILHOM OCH B COOTBETCT-
un ¢ [n. 4.4] no dopmyue [18]

Y = (264,25 + 50-0,5-1,4-0,83)/(26 + 0,83:50-1,4) =
= 1,66 cm;

MOMEHTHI WHEPIHH KapKaca M o6IMBKYM GYAYT DaBHBI:

I, = 91,54 + 26(4,25 -- 1,66)% = 265,95 cm4;
I, = 1,4[50-13/12 + 50(1,66 -- 0,5)3] = 100 cm4.

M. Onpedenerue nanpaxcenuii 8 cpednem pebpe
u pedyyupyemoii vacmu o6wiueKu

Ilo dopmyne [19] maxomum Koadpdbumment B = (365,95 --
-100-0,832) / (265,95 + 100-0,832) = = 0,5886.
B o0muBKe HanpsayKeHUsA onpejensiorca no dgopmysae [12]

900°1,66°1,4
G = 0,5(1 -- 0,5886) --rwrerereeeeerrenn = 5,184 MIla.
0,83-100

B cpesnem Kapkace HaIpA)KeHHA ONpeAendioTcs no dopmyne
[13]:
B cxKaTou a3oHe pebGpa

900 (7,5 — 1,66)
G = —0,5(1+0,5886) —————————-"———=— 15,67 Mlfa;
w 265,95

B pacTAHYTO#X 3oHe pebpa

g .. = 0,5(1+0,5886) 200,66 -1 _ - 1,774 MIla;

265,95

265,95 + 100 = 365,95 cm;
1,4-50(1,66 -- 0,5) + 0,66-4-0,33 = 82,07 cm3;
0,6-82,07/4-365,95 = 0,0337 MIIa.

IIpoBepka NMPOYHOCTH 3JIEMEHTOB ILITHTEI

IIpoBepKa MPOYHOCTH JJEMEHTOB ILIHATHI IIPOBOAMTCA IO
[r. 4.1] u dopmyanam [1] -- [4].

A. Onpedenerue paciemmnvlx conpomusaeHuil nA0CK0OZ0
npeccosanHozo acbecmoyemMeHmHoz0 aucma

IlpeccoBanubIit NAOCKHHM ac6eCTOLEMEHTHHIA JHCT NPHUHAT B
coorseTcTBHH ¢ [m1. 6.2].
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B cooreercteum ¢ I'OCT 18124 -- 75* nepsemiit copr mpecco-
BaHHOTO acGecTOLEeMEHTHOro IJIOCKOro JHMCTA MMEET BPEeMEHHOe
conporuBaenue naruby 23 MIla.

B coorsercTBum ¢ pexomenpaumamm [n. 3.1] caexyer npunu-
MaTh BPEMEHHOE COMpPOTHBJeHHe H3ruby ANA pacuyera IJIMTHI,
paBnoe 23-0,9 = 20,7 MIIa. Takx KaxK TAKOro BPEMEHHOr0 CONPpO-
TnBaeHua uaruby B [TaGa. 1] HeT, TO creayeT MPHHAMATHL 3HAYE-
HUA PacYeTHHIX COIPOTHBJIEHHH acOecTOLleMeHTa, HAXONALIIHECA B
Gamxkaiteit rpade, T.e. COOTBETCTBYIOILME BPEMEHHOMY COIIpO-
tusnennio wusruba 20 MIla. CaemoBareasno R, = 30,5 Mlla,
R, = 8,56 MIla n R,; = 14,6 MIla.

Kpome aroro, pacueTHble CONPOTHUBJIEHHMA CAEAYET YMHOMHUTH
Ha K0addDHUIUEHT ycaoBus paboTh rg B coorsercTBunm ¢ [m. 3.2a].

Tak Kak HOpPMaJbHBIE HANDAKEHHA MNPONOPIUOHAIBHBI
Harpyskam, TO MOXHO 3anucarh Ko3(h}pHIHMEeHT YyCJOBHA pa-
6oTel B BHIE

Te=4 [g + g ) = 1,72/(1,72 + 0,9135) = 0,653.

Torna R, = 30,5-0,653 = 19,92 MIla;
R, = 8,5:0,653 = 5,565 MIla;
R,, = 14,5:0,653 = 8,47 MIla.

Tak KaKk nauTa 3KCIJIYATHPYETCA B IOMEIEHMAX C IOBHI-
nieHHoi BaaxkHocTHIO (75 %), TO Heo6XOAMMO BBECTH AOMONHM-
TenbHBH KoaddunuenT ycaosua pabors coraacuo [n. 3.26,] pas-
Huit 74 = 0,8. CnegosarensHo,

R, = 19,920,8 = 15,95 MIIa;
R; = 5,55-0,8 = 4,45 MIla;
R,, = 8,47-0,8 = 6,88 MIIa.

OnpeneneHne pacyeTHHIX CONMPOTHMBJAEHMit Kapkaca Rwm wu
Rws npoussoaurca o CHulIl I1-25-80 ”IlepeBsanHbIe KOHCTDPYK-
uun” ana apeBecuHbl II KaTeropum pacueTHOe COIPOTHBJIEHHE
ZApEeBECHHEI BAOJb BOJOKOH CxaTHio Rw, = 13 MIla, pacraxenuio
Ry, = 10 MIla, ckaxsiBauuio Rys, = 1,6 Mlla.

IIpyHuMasn, YTO KOHCTPYKLUHUA IUIATH OyZeT 3KCILIyaTHpO-
BATHCA B IIOMEIUEHHMAX C BJIAKHOCTBIO BHYTPH NOMeILeHMIt KO
75 % u B coorBercTBuu ¢ TaGa. 2 CHull I1-25-80, Temneparyp-
HO-RJQ)XXKHOCTHBIE YCJAOBHA 3Kcnayarauuu GyAyT COOTBETCTBOBATH
Kareropmn A, NIpH YCTaHOBMBILeiicA TeMIeparype BO3ayxa A0
35 °C. Koaddpuuuenr ycaosua paborsr 3y = 1 npunuMaerca B co-
orsercTBuH ¢ [n. 3.2a,6].

Kpome Toro, B coorsercrsuu ¢ m. 3.2 CHull I1-25-80 nanpsa-
SKEHHUS OT IOCTOAHHBIX M AJHUTENLHO AEHCTBYIOINUX HArPY30K He
npesbraorT 80 % OT HANpAMXKEHMIt, BOZHHMKAIOLIMX OT BCEX BH-
JOB Harpy3ox.
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B. IIposepxa npounocmu xpaiikux pefep xapxaca
u o0wuéKu naumot

Hanpsxenua B xpaiinem peGpe:

Euc = 13,49 MIla< Ry, = 13 MIla (c Tounoctsio no 5 %);
€ = 7,91 MITa< Ry, = 10 MIla;
w= 0,79 MIla< Ry, = 1,6 MIla.

Hanpsamenns B o6ILMBKE, B 30He KPEIJIeHHA K KpaiHUM pe-
6pam Kapkaca niuTe 6 , = 4,3 MIla < R, = 4,45 MIla.

B. Ilpoeepka npounocmu cpedHezo pebpa u o6wueKu
6 30He Kpenaenua K cpednemy pebpy

B cxaroit 30He cpesHero pefpa HAIpPAMXEHHS HNPEBBHIIIAIOT
pacyeTHsIe, OHAKO TAK KaK BO3JeiCTBHE COCPeXOTOYEHHO! CHJIBI
Ha cpenHee pe6po HOCHT caydaitHblit xapakrep (mo TY xoxnenue
1o cpeguM pe6paM B MOMEHT MOHTAXXa TOKDBITHA 3AalIPEIlieHO),
TO NOJYYEeHHBIE HANDAXKEHUS MOXKHO CPaBHMTH C_HODMATHBHOM
BEJIMYUHON CONPOTHBIEHUA JPEBECHHBI CXKATHIO R .., PaBHO cO-~
ranacao CHull 11-25 - 80 23 MIla:

6.se = 15,67 MIIa < Ry, = 23 MIla;
Euwy = 1,774 MIIa < Rur, = 10 MIla;
Tar= 0,037 MIIa < Rw, = 1,6 Mila.

Hanpsxenus B obmueke ¢ = 5184 MlIla; R,, = 6,88 MIla.

Pacuer ¥ npoBepka NPOYMOCTH 3JEMEHTOB COSTHHEHHS
OGIIMBOK ¢ KapKacom

Pacuer aneMeHTOB coesmHeHMA OGLUMBOK C KAPKACOM CJIeayer
npoussoAuTs no dopmyae [25]:

mS/M, -- M})/5 nJl, < T, rae T, onpesenserca no dopmy-
nam [62], [63] u [65].

Ilnsa pacuera o6mueoxk npunar m = 0,714.

A. Onpedenenue nesoii wacmu gpopmyave [25]

OnpeneneHne CTATHYECKHX M TIeOMETPHYECKHX XapaKTepH-
CTHK:

S, = 28(5,05 -- 0,5)1,4 = 178,36 cm3;

I, = 1044,43 + 814,76 = 1859,19 cu‘;

n, =6, (M, -- Mp) = 193,5 xH-cm.

JleBast yacts popmyanl [25]) 6yaer paBHa:

0,814-178,36-193,5/5- 1859,16:16 = 0,5 xH.
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B. Onpedeaenue npaeoii wacmu popmyavi [25]

W3 ycnosus cMATHA MaTepHana Kapkaca nmpasas 4dactb ¢op-
myan [25] onpenensierca mo dopmyane [62]:

s /E, 2,1-10°
L =084V —— = 0,804 = 0,8829 cm;
w

1-10
L ,88292.107!
T,= ——R" = 08829710  ,5_ p64sxh.
2 +5, (2:0,8829 + 1)

IIpaBas gacts dopmyasl [25] U3 ycaoBmsa cMATHS OOGMIMBOK
onpeaeanerca no dopmyiae [65]:

T, = 0,6-0,4-1-19,92-10'! = 0,48 xH.
B. Ilpoeepka npourocmu

CnrenoBatensHo, nesaa 4acTs Gopmyast [25] ¢ TounoCcTBIO AO
5 % paBHA MEUHMUMAJILHOMY 3HAYEHHIO IIPABOil YacTH.

Pacuer u nmposepka mporn6a ILTHTH

PacyeT mIHTH MO NpeAEJILHOMY COCTOAHHIO BTOPOH IDYNHBI
MPOU3BOAUTCA B COOTBeTCTBHH ¢ [nm. 4.24, 4.25].

B coorsércTeuu c [rn1. 4.24] npeaenpuslit nporu6 AT MOKDHI-
Tuit npusenen B [Ta6n. 7] u pasen f/l = 1/200.

MaxkcumanpHbiit nporu6 B cepeauHe npoJjieTa NauThl Oyzaer
pasen f = g*l4/D = 5/384.

JKectkocrs Ha u3aru6 D B B coorBercTBuM ¢ [n. 4.25] onpepne-
aserca o gopmyie

D= EwI r

MomeHT MHepuUMM NONEPEYHOro ceyeHUs KpaitHero pebpa omn-
peneasieM C MHHUMAJIbHBIM M3 NOJYYEHHBIX M H M, 3HAYEHHIT
KoadQdpHUIMEeHTOB NOAATIAUBOCTH, T.€. IO dopmyJie 16]:

I, = 942,38 + 979,3 = 1921,68 cm*;
D = 1921,68-10% MITa-cm%;

5 1,935-300* »
= 4 107" = 0,746 cm, Te.
384 1921,68107-1,424

f/1 =0,746/300; f=11/402 < 11/200.

31



IIPHMEP 3. PACYET ILJIHTH C JEPEBAHHbBIM
KAPKACOM IO/ PYJIOHHYIO KPORJIIO

Hexodnvie dannvie 0as pacvema naumsi (puc. 2)

Pacuyernwiit nposer nautut ! = 300 cm.

Haubonee Harpy»XeHHLIMH HABJAIOTCA JABA IIPOMEXYTOYHBIX
pefpa, TaK Kak Harpyska, BOCIpHHuMaeMas peGpom, cobmpaercs
¢ ABYX IOJYIIPOJIETOB CIIpABA M cJesa oT peGpa.

1 2 3

S — o——
A, /

ol log- w0 |leo 430 |ls0 4o lmlw

T Tt L ?

1490

Puc. 2. Ilonepeunoe ceuemne maMTH
1 -- acGecTONeMeHTHRI® IUIOCKHE JHCTH; 2 -- XOCKH;
3 -- yremnmrens

Pacuer HanpsaXeHM B 3JIEMEHTAX ILIHTHI
A. ITodcuem nazpy3sox

Cornacro npoexty Bec 1 M2 maurat 0,53 xH/m2.

Jdna Mockosckodf oO6aacTH CHEroBas Harpysxka paBHA
1 kH/m2.

Bec pysnonHoro xospa mpuanmaem 0,15 kH/M2, xosdduiu-
enT neperpy3ku coraacHo CHull 2.01.07 -- 85 pasen 1,2.

ITocTroauuo AEMCTBYIOLLAA Harpyska Oyzer paBHa
(0,53 + 0,15)1,2 = 0,816 xH/m2.

MIMeHT Neperpy3kd AJA CHEeroBOro MOKpOBa COrJaCHO

CHull 2.01.07 - 85 Gyaer pasen 1,5675 == 1,57.

BpemMeRHasa [IHTENBHO JAeHCTBYIOIIAA HAarpy3ka COrJIacHO
CHull 2.01.07 - 85 Gyzer pasHa 0,3-1,57 = 0,47 kH/m2.

KparkospemeHHO JeiicTByioliaa cHeropasa Harpysxa Oyzer
pasHa 0,7-1,57 = 1,1 xH/m2.

CymMapHas Harpy3kKa COCTaBUT

¢? = 0,816 + 1,57 = 2,386 xH/m2.
AnutensHo AefCTBYIOLIAA HATPY3Ka COCTABHT
‘szn = 0,816 + 0,97 = 1,286 xH/m2.
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PaBHOMEpHO pacnpezesieHHaA HArpy3ka Ha DacueTHoe Cpea-
Hee pebpo paBHa:

g = 2,386:0,435 = 1,234 xH/m;
¢, = 1,2860,435 = 0,559 xH/.

B. ITodcuem ycuauii M u Q
M = 1,234-32/8 = 1,38825 xH-m; Q = 1,234-3/2 = 1,851 xH.

B. Onpedenenue zeomempuueckux xapaKmepucmux
Paciemmnoz0 CeveHuR naumvl

B coorsercTBuu ¢ [n. 4.3] aAna cxxaTrsix OGIIMBOK IIPUHHUMAEM
yacTh OOIUMBKH, peayuupyemoit x pebpy, no ¢dopmyne [17]:

b, = 184 = 18 cM, ¢ aByx cTopoH -- 36 cM;

by = 253 = 25 cm, ¢ AByx cropoH -- 50 cM, T.e. cedenme mo-
Jy4aeTca HeCUMMeTPHYHEIM (puc. 3).

10

Puc. 3. PacuerHoe Ceuenne ILAMTRI
1 -- acBecTONIeMeETHRE ILUTOCKHE JIHCTH; 2
2 -- pocka (kapkac) 40

130

l 50 | ®

OnpenenseM HOJOKEHHE HeMTpasbHOM ocH cedeHHA mo ¢op-
myae [24] Gea yuera mogarausocTH coenuHeHHui pefep Kapkaca ¢
O0IIMBKAMH

Y, = (52-7,5 + 1,4-36-14,5 + 1,4-50-0,5)/[52 + (36 +
+ 50)J1,4 = 6,7 cm.

OnpenenseM MOMEHTHI HHEPIMH KapKaca H OOIIIMBOK.

CobcTBeHHEIT MOMEHT MHEPHUHM KapKaca

I3= 4,133/12 = 732,33 ckt.

MoMeHT mHepuMM KapKaca OTHOCHTENBHO HaleHHOH He#T-
paasHOit ocu

Lr = 732,33 + 52(7,5 -- 6,7)2 = 765,6 cm4.

MomenTs! uHepuMH OOIMIMBOK OTHOCHTENLHO HEMTpaJBHON
ocu:

I3 = [36-13/12 + 36(14,5 -- 6,7)2]1,4 = 3070,54 cm4;
I3 = [50-13/12 + 50(6,7 --°0,5)%]1,4 = 2696,63 cm?.
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CyMMapHBIlf MOMEHT HHEDIMHA CeUeHHA:

I§ = 765,6 + 3070,54 + 2696,63 = 6582,77 cm¢

I]Iypynu B ILJIMTE paccTasJeHs! ¢ marom 180 MM, T.C. n = 8.

CraTduecKue MOMEHTHI OTHOCHTEJNBHO HeHTpanapHO ocu 6y-
AYT DaBHBI:

S¢ = 36(14,5 -- 6,7)1,4 = 393, 12 cm3;

Sg 50(6,7 -- 0,5)1,4 = 434 cm3.

B coorBercTBHE ¢ Qopmynoit [22] onpeaensem kKoaddunmeHT
MOAATAMBOCTH coepuHennit m: K,, = 1, no rpaduky [4epr. 3] on-
penensiem | = 62:10-5, Torxa

B(S‘i + s2)% K
m =\ [1m e
nol(2h +81 + 8,
6(393,12+434)1-105-732,33-6210°5-1
=\ [ - 0,698

8:300(2°13 + 1 + 1)6532,77

Onpenensem m, no [n. 4.8] u dopmyae [23]:
m, = 0,4\ 765,6/6532,77 = 0,137.

m > m, T.e. LIA pacdyeTa IPOYHOCTM KapKaca NPHHHMAaeM
m=m, JAJaA pacdera IIPOYHOCTH OOGIIMBOK INPUHHMAaeM
m = 0,698

ITonoxkenue HeitTpansHON OCH ompeaenseM rno dopmyae [18] ¢
ydeToM KoahdHLUHEeHTa MOZATINBOCTH COeAMHEHUHN pebep Kapkaca
¢ ofummBkamu nipu m = 0,698, T.e. npu m aANA ompeneseHMs Ha-
npaxeHu# B obInBKax.

OnpeaenseM nogoKeHue HeHTPANBLHOM OCH:

52:7,5 + 1,4°0,698(36°14,5 + 500,5)
Y= = 6,796 cm.
52 + 1,4°0,698(36 + 50)

MomeHTEI HHEpUMH OyAyT DABHEL:

Iw = 732,33 + 52(7,5 -- 6,796)% = 757,26 cm?;
= [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%.

Ona onpeneneHua HanpsKeHuil B pefpe KapkKaca INOJIOKeHUe
HeiTpaNbLHOM ocu onpexenseM npu my= 0,137:
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52-7,5 + 1,4(50°0,5 + 36°14,5)0,137
Y= = 72256 cM .
52 + 1,4(50 + 36)0,137

MomenTs nHepuMH:

Iy= 732,38 + 52(7,5 -- 7,2256)% = 736,25 cm%;

Iy = 1,4[36-13/12 + 86(14,5 -- 7,2256)2] = = 2671,2 cmt;
I, = 1,4[50-13/12 + 50(7,2256 -- 0,5)%] = 3172,2 cm*;

I, = 736,25 + 0,6982(2671,2 + 3172,2) = 3572,11 cum4.

OnpezensieM HanpsxkeHue B pefpe Kapkaca ¥ o0ILIMBKax.
IIo dopmyse [19] onpenensem KoabdULHEHT [3 RAA Onpenese-
HUA HanpsskeHu# B ofmmMBKax:

757,96 - 0,6982(2995,52 + 2780,61)
ﬁ - = .. 0,576.
757,96 + 0,6982(2995,52 + 2780,61)

IIo dopmynam [11] m [12] onpeaensem HanpsKeHHUA B 0O-
LIHBKAX:
B HUMXHeMl o6GmuBxe

138,8'1,4'6,796
G 2 = 0,5[1 -- (- 0,576)] = 2,58 Mlla;
0,698(2995,52 + 2780,61)

G’z = 2,585,796/6,796 = 2,21 MIIa;

B BepxHeH ofmusxKe

138,8:1,4(15 -- 6,796)
G'1 = 0,5(1 + 0,576) = .. 3,1 MIla;
0,678 (2995,52 + 2780,61)

6‘11 = .. 30,21(14 -- 6,796)/(15 -- 6,796) = -- 2,73 MIla.

OnpegenseM HaNpAXKeHHMA B KapKace no ¢opmyaam [13]
u [14].
IIo dopmyne [19] onpeaensem uoad)dmunemf:

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

ﬁ - = 0,74.

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

B pacranyroit 3one pefpa

6,=0,5(1+B)YMY/L) = 0,5(1 + 0,74) x
X (138,8/736,25)(7,2256 -- 1) = 10,2 MIla.
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B cxxaroit 30ne pefpa
Owc =--0 5(1 + 0 ,74)(138,82/736,25)(15 -- 7,2256) =

=.. 12,75 M
C'ra'mqecxmi& MOMEHT OTHOCHTEJbHO CABHIaeMOro CedYeHHH

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

IlpnBefeHHBLIE MOMEHT HHepUUM corjacHo ¢(opmyne [16]
paBeH:

I, = 736,25 + 0,1372(2671,2 + 3172,2) = 845,924 cm*.
Tu= (1,851-548 31)/(845 924-4) = 0,3 MIla.

ITpoBepka MPOYHOCTH 3JI€MEHTOB ILIHTEHI

IIpounocTHRIe mOKAa3aTeaM MaTepHaloB, U3 KOTOPHIX H3ro-
TOBJEHA ILIHTA, ONPEeAeJieHsl BO BTOPOM IIPHMepe; BOCHOJb3Y-

eMCA J3THMH IIOKAa3aTeNAMM AJA NPOBEPKH IIDOYHOCTH JJIEMEH-

TOB NIJIAHUTHI:
BoOmuake

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

61
62
B pebpe xkapkaca

we = 12,3 MIla < Ry, = 13 MIla;
6},,, = 10,2 MIla = R,,, = 10MIla;
’Ew=03MIIa<Ru, = 1,6 MIla.

Pacyer m mpoBepKa MPOYHOCTH JJIEMEHTOB COCHHEHHT OGIIMBOK
¢ xapkacom [no n. 4.10 n dopmyane (25)]

IIo dopmynam [62], [63] n [65] onpegennm ycuaue aomyckae-
MOe HH OXHY CBA3b:

L=0,804 ,1-10°)/(1-10%) = 0,883 cm;

y A 2,4 = 0,68 xH;
2:0,883 + 1

T,=0,60,4-1-1,992 = 0,48 xH.

IIo dopmyane {25] IPOBEPAEM YCHJIHMe, IepeAaBaeMoe Ha
mypym:
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mS (M, — Mo) 0,698-50 (6,796 — 0,5)1,4-138,8
Sn:,Ir 5:3572,11-8

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

amecs I, onpenenen mo gopmyie [16] c m = 0,698, r.e. Gonp-
MM M3 3HaA4YeHu#t m u m,.

Pacuer u nposepxa nmporm6a mamTHEI

HopmaTuBHOEe 3HaYeHHE HATPY3KH DABHO:
¢ =053 +1+ 0,15 = 1,68 xH/m2.

XKecTkocts Ha uarub B coorBercTBuH ¢ [n. 4.25] onpeaenser-
ca no dopmyae D = E I, u umeer ABa 3HAYEHHA: IEPBOE -- COOT-
BETCTBYET BeJIMYHHe m,, & BTOpoe -- m. Kakoe sHaueHue m mpmu-
HATH ANA pacuera?

Hdna ofecrmeveHus NORATIHBOCTHM, paBHO# m,, Heobxoxammo,
yro0bl CBA3M Kapkaca ¢ ofmmBkoii mpaktuueckn Ha 80 -- 85 %
ObITH BBIKJIOYEHB! M3 paboTel, YTO, BOOOIIIE rOBOpA, MOMKET IIpPO-
M30MTH NPH JINTEJBHOH 3KCIUIYATAMH IIMTHI B KOHIIE CPOKa
axcryatanun. CreaoBaTensHO, €CJAM HYXKHO YCTAHOBUTBH NPOrnG
NIUTHl HA PaHHEH CTAAHMHM 3KCIJIyaTAllMM, TO B KadecTse H3rub-
HOH KecTKocTH caeayer npuuars E,J,. = 3572,11-10% MIla-cm?4,
€CJM HYXKHO ONpeAeJHuTh IIporub niautel GJIH3KOH K KOHIY CpO-
KOB €€ JKCILUIYaTalM, TO HYIKHO JKeCTKOCTh Ha HM3rub npuHATHL
pasHoit E, I, = 845,924-10% MIIa-cm4.

MaxcumanbHbilt nporu6 mauTel 6yAeT HNpPM MHHUMAJBHOM
3HaveHuH D, COOTBETCTBYIOWIEM 3HAYEHHIO M,,.

Crenosarensno, Eu I, = 845,924-10% MIla‘cm¢ u nporu6 npu
BBHIKJIIOYEHHUH M3 paGoThl o6muBoK Ha 85 % Gyaer pasen

f = (5/384)(q"*/Ewr ) =
= (5/384)(1,68-3004-0,5)/(845,924-10%-10) = 0,994 cm.

Ilpu pacueTHOM BKJIIOYEHMH OGLIMBOK B pafoTy nmpu COOTBeT-
CTBYIOLIEM 3Ha4YeHUH KoddduiumeHtra nogarausoctn m = 0,698,
D = 3572,11-10% MIla-cm4, nporu6 pasen

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

Ha panneit craguu 3kcnayarauus 1aura 6yaer mMmers Ipo-
ru6, pasHsii f = (1/1220)l, yro mensme aonycrumoro (1/200) u
Gymer M3MEHATHCA B NpoOLEcce IKCILIYATALIMHM AO 3HAYEHMA, DaB-
Horo f = (1/308)], npu mnocreayOLIeM BO3MOXKHOM BBIKJIOYE-
Hun u3 paborel cBased. OaHaxo, Kaxk ObLIO NOKA3aHO BHI-
me, MPOYHOCT: IMIHTHI OyJeT NmpH 3TOM HaXOAUTHCA B JOMYCTH-
MBIX TIpefesaax.
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IIPAMEP 4. PACYET ILTATH C KAPKACOM H3 9KCTPY3HOHHBLIX
IBEJJIEPOB I10/{ BOJIHACTYIO KPOBJIIO

Hcxonnnle faHERIe AN pacdeTa IWIHTH (puc. 4)

IInura noxkpeiTHa pasmepom 3x1,5 M mpeaHasHaueHa AJA
NPUMEHEHHA B CEeJbCKOXO3AHCTBeHHHX NPOM3BOACTBEHHBIX 37a-
HMAX C OTHOCHTENBHOM BJIAXKHOCTBHIO BO3AyXA IOMELIEHHA [0
75 %, pacriosoaenasrx Bo II paiioHe IO Becy CHErOBOrO HOKDPOBA.

5 6
- ~ ~ -~
NN TN TN T TN 8
' = > = = Y ‘:.b_;gb
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L ! 2 1490 7 J,

Puc. 4. Tlonepeunnr paspes manTs
1 -- acbecroneMeBTHAN OGMIMBKA; 2 -- HADOHIONALNRSN; J -- YTEIUIH-
Tenb; 4 -- acbecToneMeHTHbIe 3KCTPY3HOHHLIe IIBeIUIepa;
5 -- obperierka; 6 -- BouIHACTHIA JHEcT; 7 -- Kae# OIIII-1

Kapkac OJuTH BHINOJHEH M3 3KCTPY3HOHHBIX ac6eCTOUEMEeHTHBIX
wsessepoB. OGLIMBKA M3 IJIOCKOrO HENPECCOBAHHOIO JHCTA TOJ-
wuHoi 10 MM npukienBaeTca K Kapkacy kuaeem JIIII-1. ITo o6-
peleTKe IIMTHI YCTPAMBAETCA KPOBJA #3 BOJHMCTEIX acbecroue-
MeHTHBIX JHCTOB 54/200 ¢ yxaomom 14 °. TIpezen mpousocTw
SKCTPYSHMOHHOIO M JHUCTOBOro acbecrouemeHTa npu uarube -- He
meHee 16 MIIa. Hapy:xHas NOBEPXHOCTH NJIMTHI IOKPHITHA 3a-
LIUINEeHa BJIATOHENPOHUIIAEMBIM IOKDHITHEM BOXHO-AHCIIEPCHOM
kpacku B/IK Ha ocHOBe cuHTeTHueckoro narexca CKC-65ITI.

ITopcuer Harpysox

Ilogcuer HAarpysoK TpPOM3BOAMM B  COOTBETCTBMM C
CHulII 2.01.07 -- 85 "Harpysku u Boageitctsusa” no rabia. 6.

Omnpenenenne pacueTHHIX YCHIIHM

OnpenenseM pacyeTHBIe YCHIMs, AEHCTBYIOUIME HA PAa3HBIX
y4acTKax ILIMTHI; IIPH 3TOM HAarpysky Ha pefpa NpHHHUMaeM Kak
PaBHOMEDHO pacCIIpeleIeHHYIO.

Harpyska, aeiticteyiomaa Ha 1 M Kpaituux pefep m npunera-
IOILYI0 K HUM 4YaCTh OOLUMBKH:
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gP = 1757-0,375 = 658,9 H/m.

Maxcumaneubiit pacyeTHnlii umarumbaiomiuii MOMEHT M IIOIe-
peuyHasa cHia Ha 3TOM y4acTke ILJINTRI PaBHEI

M = gPI2/8 = 658,9-2,982/8 = 731,3 H/m;
Q = ¢Pl/2 = 658,9-2,98/2 = 981,7 H.

Harpyaxa, geiicrsyiomias Ha 1 m cpeanero pefpa m mpuiera-
IOIIYI0O K HEMY 4acTh OOLIIMBKH;

¢P = 1757-0,75 = 1317,7 H/m.
Ta6bnuua 6

Harpyska Harpy3ku Ha 1 M2 nanerm

HOpMaTtuBHaA,| KO3(pHUMEHT | paceTHas,
H/m? *! neperpysku gl/M2

TlocTosiHHas oT Beca o6wHBKH, 560 1,2 672
[IapOH3OJLALIMH, YTEIUTHTENS,
KapKaca H KpoBITH

KparkoBpemenHnas (cHerosas) 700 1,55 1085

Hroro 1260 1757

MaxkcuManbHBIl pacyeTHBId u3rubamolmit MOMEHT M mome-
peuyHas CHJIa Ha 3TOM YYACTKe IIJIMTH! PABHBI

M, = ¢PI2/8 = 1317,7-2,982/8 = 1462,6 H/m;
Qp = Pl/2 = 1317,7:2,98/2 = 1963,4 H.

HopmarunBHas Harpy3ka, fgeiicrByromias Ha 1 M KpaiHMX H
cperHnx pefep ¥ npueramule K HUM YaCTH OOILIUBKH,

o = 1260-0,375 = 473 H/m; qz,‘ = 1260-0,75 = 946 H/m.
HopmaTuBHas IOCTOAHHASA HArpy3ka, AeMCTBYIOIUaA Ha 1 M
KpalflHMX M cpeAHHX pefep M mNpHIeraloIue K HUM 4YacTH 06-
LINBKH:
q: = 560-0,375 = 210 H/m; qg = 560-0,75 = 420 H/m.
OnpenesieHHEe reOMETPHYECKHX XAPAKTEePHCTHK MIAHTH (prc. 5)

He onpeneJeHHeM TIeOMEeTPHYEeCKHX XAaPDaAaKTepHUCTHK IO
dopmyane [20] Haxoaum KodbDPUIMEHT m

m = 1,41Y G_AG, + G) = 1,41V2800/(2800 + 4100) =0,89.
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Puc. 5. Pacuernoe cevenne nANTEI
1 -- acBecroneMeHTHBIN muBesiep; 2 - acBe-
CTONeMeHTHAA OoBIIHBKA
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A. Onpedenenue zeomempurecKux Xapaxmepucmux
Kpaiinezo pebpa u npunezawujeil k¥ Hemy Yacmu oOWUBKU

IIo dopmyne [18] onpexensieM mojoKeHHe HeHTpANBLHON OCH
CeYEeHHUd, NMPH 3TOM B COOTBETCTBHH C [m. 4.3] npu pacuere y4u-
THIBAEM YAaCTh ILIOIIAXM IOIEPEYHOI0 Ce4eHMsA OOIIMBKHM IIHPH-
Holt b = 25§ = 25:1-10°2 = 0,25 m:

IS, = 582,7-10-8 M% (MOMEHT MHEPIMM OTHOCHTEILHO COGCTBEH-
HOlt HelTpaianHOH ocm); Ay = 23,76 -104 M2; A, = 5,7-104 m2;
Ay = 10,3-104 M2,

CraTvuecKuii MOMEHT IUIOIIanu obwuBKM A, M KapKaca Ay
IUTATHI OTHOCHUTE/IBHO OCH, IPOXOAALLEH 10 HIDKHEIl IUTOCKOCTH 06-
IIUBKH:

S =AY, = 0,25-1-0,5-10-2 = 12,5-10-6 m3;

Sw= AY; = 23,76:104:8-10% = 19,810 m?;

E_S, + mES 0,09-10°-190,8-107% +0,89-0,1-10%:12,5-107%

Y = = -
E A  + mEA, 0,09-10°-23,76:10* + 0,89-0,1-10%-25-10™*

= 4,1810"% m.

OnpenenseM MOMEHTHI MHEPIMM KpaifiHEero yyacrKa oBLIMBKM
¥ KapKaca IUIHThI OTHOCMTENBHO HelTpanbHOil ocu:

I = I°+ a2A = (25-10-2106/12) +

+ (4,18:104 -- 0,5-10‘232-25-10 = 341-10°8 m4;
I,=Iw+ agA,f 582,7-10°° +

+ (8102 .-"4,18-102)2-23,76-104 = 929,4-10-8 m4.

Tlo dopmyne [16] HaxoAMM TNPHBEAEHHEIH MOMEHT WHEDIIUH
ceuenns xoucrpykuuu I, = lu+ m*(EI/E,) = 929,4-10'8 +

+ 0,892(0,1-105/0,09-105)341:10'8 = 1266,6-108 m*.
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CraTuyecKHMii MOMEHT CABHIaeMoil YacTH IIOIEPEYHOro ceye-
HHUSA OTHOCHTEJIBLHO HeiTpansHOil ocu:

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

B. Onpedenerue zeomempuneckux xapaxmepucmux cpedunezo
pebpa u npunezaiowell ¥ Hemy Yacmu o0WUBKY

IlonoxeHue HeHTPANHLHOM OCH M reOMETPHYECKHE XapaXTepH-
CTHKM cpenHero pefpa u npuiaeramoouieit K HeMy OOLIMBKH Ompeae-
JAIOTCA TaK e, KAK M AJA KpailHero y4yacTKa IUIMTHI; IPH 3TOM
B cooTBercTBuH C (m. 4.3] pacyeTroM ydYMTHIBAEM wacTh ILIO-
wagu TIOIIePEeYHOro ceYyeHUus OBLIMBKH IIMPHHO
b=258 =25102=0,25Mm B KaXAyl0 CTOPDOHY OT BEPTHKAJb-
Hoii ocu pebpa.

CpaBHeHHME TeOMeTPHMYECKMX XADAKTeDHMCTHMK KpaHuX ™
CPeRHEro y4acTKOB IIMTHI NOKA3BIBAET, YTO OHH OTIAMYAIOTCA B
aBa pasa. Harpyska, KOTopas BOCIIDMHMMAETCA 3THMHM Y4YacTKa-
MM, TaK)Xe OTJHYAEeTCA B JBa pa3a, NOITOMY AaJbHEHIIIMI pacuer
NIPOU3BOAUTCHA TOJBKO ANA KPAMHHX YYaCTKOB.

Onpenenenne HanpAMEeHNH B KApKace M OCIIMBKE

HanpsaxeHusa B 3JieMEHTAaX NJAMTHI ONPeAeNAIoTca no dopmy-
nam [12] -- [15]. ITo dopmyne [19] onpeaensem xoadduUEeHT ﬁ

Eglhy~ m?El  0,09-105-929,4-10°8 - 0,892-0,1-105-341-10°8

A - - 0,47.

E,l, + m®El  0,00-105-929,4-108 + 0,892-0,1-105-341-10°8

Hanpaxxennsa B o61unBKe:

MYE 731,3-4,18:10-2-0,1-10%
6= 0,51 ) R = 0,5(1-0,47) = 2,62 MIla.
mEI 0,89-0,1-105-341-10-8

Hanpsxenna B Kapkace (Lsesepe):

MY, 731,3'3,18:10°2
G 0,5(1 +5) woreeeme = 0,5(1 + 0,47) = 1,84 MIla;
mEI 929,4-10°8
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731,3-10,82-10°2
G = 0,501 + 0,47) = 6,2 MIla.
929,4:10°8

KacarensHsie HanpmXeHUAa B KapkKace IJIUThI:

Qs,  981,7'106,1-10°6
Tm o= = 0,75 MIla.
1,6, 1266,6-108-1,1-10-2

‘HanpsxeHHA B KJI€€BOM COEAMHEHMHU OOLIMBKH C KapKacom
onpeaeanaem no popmysae [15}:

Qs, 981,7-106,1-10°6
Lo = = 0,39 MIla.
1,b, 1266,6-108-0,5:4,2:10-2

IIpoBepKa NPOYHOCTH 3EMEHTOB ILIHTHI

IIpoBepka IPOYHOCTH 3JEMEHTOB IIMTH TOKDBITHS IIPOBO-
nutea no dopmynam [1], [3], [4], [8].

B coorsBercTBMu C II. 3.2 pacdeTHRIE CONPOTHBJIEHHS 3KCTDY-
3MOHHOIO M JMCTOBOIO achGecTOLleMEHTA YMHOXAIOTCA Ha Kodbdu-
LIHMEHTHl yeaoBuit paboThl Yy U 7o .

HAna onpeneneHus y, HAXOXHM 3HAYEHHA 6 P

Onpepenas marnbaoluuii MOMEHT OT NIOCTOAHHOH HAarpys3Kwu,
NOJXYyYHUM

M, = 234 Hm.

PaccuuThIBaeM HANPAMXKEHMS OT IOCTOAHHOM Harpys3ku B 06-
LIKMBKe:

€g=0,5(1 -- 0,47)234-4,18:10-2-0,1-105/0,89 x
x 0,1°105-341-10-8 = 0,84 MIla.
Orciona ¢ g = 8/(6+¢ 2 = 2,62(2,62 + 0,84) = 0,76.

Io[n. 3.26)naxoxnm xosbduument Jir = 0,9.
IIposessa NpoBepKY NMPOYHOCTH ILIMTHI, MOJYYHM:

¢ = 2,62 MIla < R,¥w 'y = 6:0,90,76 = 4,10 MIIa;
d=6,2 MIla < Ry i ¥y = 11:0,9:0,76 = 7,52 MIIa;
6wy = 1,84 MIla < Ruw},¥, = 11-0,9:0,76 = 7,52 MIIa;
Tw= 0,75 MIla < Ry Ju¥y = 3,2:0,9-0,76 = 2,19 MIIa;
T,=0,39 MIla < R, #is /g = 2,5 MIIa.



Pacuer m npoBepKa NpPornGoB IIHTH
IIporu6 onpemenseM 1O 384)(¢*14/D) =
(5/384)(q“l4/E“,I ) = (5 473-2 98£ﬂ386 -0,09- 101
x 1266,6-10 )—04310 M.
B coorBercrsuu ¢ [n. 4.24] nporn6 naMT He AOMKEH IIPEBHI-
mwars 1/200 nponera.
IIposeasa nposepKy nporufos, NOJAyYHUM:

1504 102 < fpey = 11/200 = 1:3/200 =

Haxozmm nporu6 NAMTHI OT IIOCTOAHHOM H BPEMEHHOI AJM-
TensHoM Harpysku. Coraacao CHuIl 2.01.07 -85 axa II cueroso-
ro panona BCA CHEropas HArPY3Ka IPUHHMAETCA KPaTKOBPEeMEH-
Hott f = (5/384)(¢"*/D) = 5q"14/384E [, .

IIo [m. 3.4] xKoadhduuMeHT yCAOBUH paﬁorm AN MOAYAA YII-
pyrocra Y, = 0,65:

5-210-2,984
f= =0,29'10"2 M
384-0,09-105-1266,6-10-8-0,65

ITposensa npoBepKy nmporuGoB, IOJYYHM
f=10,29102 < fupex = 1,5102 m

TIIPUMEP 5. PACYET CTEHOBOH ITAHEJIM C METAJUIMYECKHM KAPKACOM
B kavecTBe mpuMepa pacCMOTPHUM pPAaCYET HA IPOYHOCTHL CTe-

HOBOI ITaHEJM HA AJIOMMHHEBOM KapkKace ¢ acfecTomeMeHTHBIMH
obmIuBKaMu.

Hexoxasle nanusie A8 pacdera namenaei (pmc.6)
O6IMBKU KpemaTcs K ANIOMMHHEBOMY KapKacy Ha BHHTaX
M6x200 001 onunxonaxxme) ¢ mwarom 200 mMm. O6muBKM TOJ-
mwuHO% §4 = 05 = 10 mm. ITepexpriBaemsiit nposer 300 cm.
B.naxcnoc'rs BHYTDH nomeiueHus papHa 75 %.
Pacuer HanpsiykeHmil B 371eMEHTaX NaHeJIH
A. ITodcuem nazpyaorx

Pacuer npoussoaurca ana IV serposoro paiiona (Mocksa u
Mockosckas 06x.). Cornmacuo CHuII 2.01.07 -- 85 aaa pannoro
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A Puc. 6. CxemMa momepevHOro Ce4eHHS NAHENH
ﬁ‘- 1 -- amomMuaRennit kapkac; 2 -- acGectone-
1 2 MSHTHLe OGIIHBKE

10

101| 100

l 1190 l
T a

paiioHa HOpMaTHBHasf BeTpoBas Harpyska cocrasut 0,55 xkH/m2
JJIA CTeH BhICOTOM 20 10 M HAZ NMOBEPXHOCTHIO 3€MJIH.

Koabduuuenr neperpysxku pasen 1,2, T.e. pacuernas BeTpo-
Bas Harpyaka Gyaer pasHa 0,55'1,2 = 0,66 kH/m2. Tak xak mmn-
puMHa naHenu pasHa 1,2 M, TO NMOroHMHAas HArpy3ka, NPMXOAAIA-
fAcA HA oxHO pelGpo, cCOCTABHT:

¢* = 0,6:0,55 = 0,33 xH/m; ¢° = 0,6:0,66 = 0,4 kH/m.
B. ITodcuem ycuauii M u Q

M = ¢PI2/8 = 0,4-32/8 = 0,45 xkH'm;
Q = ¢fl/2 = 0,4:3/2 = 0,6 xH.

B. ITodcuem zeomempuueckux xapaxmepucmux naHveau (puc. 7)

Co6cTBeHHEI MOMEHT MHEPUMH AJIOMHHHEBOIO Kapkaca pa-
seH IS = 67,64 cMm% ¢ nuromagpio MONMEPEeYHOro CeueHHsA, PaBHOM
A~ 4,16 cm2,

B coorBercTBuM ¢ [n. 4.3] onpeaennM pacuer”oe nomnepevHOE
ceueHne b, = 1851 =18cm +4A; by= 2552 =25cm +A, rae
A=25cm,af;=06,=1cm.

Onpenenum nonoxkenune HeATPAJBLHONU ocH 1o dopmyne [24]:

ornowenwue E; »/E 7 0,1972, Tax kax E, = 7,1:10% MIIa;

4,166 + 0,1972+(20,5:11,5:27,50,5)
Y, = = 5,4428 cn.
4,16 + 0,1972°(20,5 + 27,5)

MoMmenTel uHepumu pefpa Kapkaca M OBIIMBOK M CTaTHue-
CKHe MOMEHTHI O6GIIHBOK OTHOCHTENLHO HeHTpPaJbHOI ocH GyayT:

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

I = 0,1972[20,5-1 /12 + 0,5(11,5 — 5,4428)é] =
= 148,66 cm4; _

I, = 0,1972[27,5-13/12 + 27,5(5,4428 ~ 0,5)2] =
= 132,943 cm4;

I2 = 68,93 + 147,66 + 132,943 = 350,533 cm4;



Puc. 7. Pacuernoe ceuenHe NAHEIH
1 -- acbecTomeMeHTHAs ofmHEBKA; 2 -- AMIOMAHHE-
eBhIf Kapkac

Si’ = 20,5(11,5 ~ 5,4428)0,1972 = 24,487 cm3;
S, = 27,5(5,4428 - 0,5)0,1972 = 26, 796 cm3.

Ilo dopmyane l'22 onpenesiseM KodhdHUIUEHT IOXATIHBOCTH.
Oxa aroro no rpa&mxy ua [uepr. 3, xpusasa 2] onpenelmeM BeJH-
yuny 4 = 21-10-5. B coorsercreunm cin. 4.7K,, = 1;

hw(BBICOTA amoMuuuesoro pebpa) = 10 cM,

6(24,487 + 26,796)7,1'10‘5'67,64;'21'10'5
b =0,912.

8:300(2°10 + 1 + 1)350,583
IIo dopmyse [23] onpepennm
my = 0,4V68,93/(148,66 + 132,943)1 = 0,198.

CnenoBaTenrHo, AJas  pacyera KapKaca IPHHHMaeM
m = m, = 0,198, nna pacuera oSmmsok npuaumaem m = 0,912.

Onpene.nxem NOJIO)KeHue HeHTPAJBHOi OCH B COOTBETCTBHHU C
[m. 4.4] o dopmyae [18] ¢ yueroM NOAATIMBOCTH COEAWHEHMH
obmmBoOK ¢ pe6paMu Kapkaca.

IOna pacuera kapraca npuHar m = 0,198, crexoparensHo:

4,166 + 0,198'0,1972(20,5°11,5 + 27,5-0,5)
Y, - =5,75 cm.
4,16 + 0,198-0,1972(20,5 + 27,5) '

MoMeHTHl MHEPUMH OTHOCHTEIHHO HOBOIO IOJIOMXKEHHS HEelT-
painbHOM ocH 6yAyT PaBHEI:

Is= 67,64 + 4,16(6 — 5,75)% = 67,9 cm2;

I, =0, 1972[20 5-13/12 + 20,5(11,5 ~ 5,75)2] =

= 133,995 cju*

I, =0, 1972{527 5-13/12 + 27,5(5,75 ~ 0,5)2] =
= 149,92 cm

45



IOna pacuera ofmuBok npuasat m = 0,912. Onpeaensem no-
JIO)KeHHe HeHTpaJbHOI OCH Nnpu AaHHOM KoadduuueHTe moaatTam-
BOCTH:

4,166 + 0,912°0,1972(20,5°11,5 + 27,5°0,5)
Y= = 5,459 cM.
4,16 + 0,912°0,1972(20,5 + 27,5)

MoMeHTH MHEpIHH KapKaca H oOIIHMBOK GyayT PaBHBI

I = 67,64 + 4,16(6 -- 5,459)% = 68,86 cm?;

=0, 1972[20 5-13/12 + 20,5(11,5 -- 5 459)2] =
= 147 87 cmd
Iy, = 0, 1972[27 5-13/12 + 27,5(5,459 -- 0,5)%] =
= 133, 813 cmt H

I'. Onpedenenue nanpaxenus 6 oSwuexax u 8 pefpe Kapkaca

Ilo dopmynam [11] u [12] ompenensem HanpsKeHHA B 00-
musKax. Jaa aroro no dopmyse [19] onpezennm KoahdHLUEHT
popu m =0,912

68,86 -- 0,9122(133,813 + 147,87)
- = .. 0,5457.

68,86 + 0,9122(133,813 + 147,87)

Hanpsikenua B BepXHeil coxaroi obuimske GyayT paBHBI:

450°0,1972(12 ~ 5,459)
€, =-0,5(1 + 0,5457) = .- 1,75 MIla:
0,912(133,813 + 147,87)

HanpsikeHnsa B HMKHel pacTAHYTOM ofmuBKe OyAyT paBHBI:

450'0,1972°5,459
6 g = 0,5(1 + 0,5457) wrreemeeeesmsemmememremannee. = 1,46 MIla.
0,912-281,683

ITo dopmyae [13] onpeaensem HanpssxeHua B pefpe Kapkaca.
Ina 6-)'1:'109113 oo dopmyae [19] onpemenum kosdduument f npu
m=0,

67,9 -- 0,1982(133,995 + 149,92)
- = .. 0,718,
67,9 + 0,1982(133,995 + 149,92)
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B pacranyroii 3one pebpa Kapkaca

450(5,75 -- 1)
€ 0,5(1 + 0,718) ceevereerrrrsrrereeree = 26,9 MIla.
67,9

B cxxaTtoit 30He pefpa Kapkaca

450(111 - 5,75)
EAPRE L X-1C R X  T.) N ———— - 29,7 MIIa.
67,9

OnpeneJmM KacaTeJIbHbl€ HAIIDAXKEHUSA B Hei'x'rpa.nbnom cede-
HHUHN:

= 67,9 + 133,995 + 149,92 = 351,815 cm?;
=01 75(575—-05)=2847cm3'
To= 0,6-28,47/0,2-351,815 = 0,24 MIIa.

03,,'*

Hponepxa NIPOYHOCTH 3JEMEHTOB IIaHEJIH

A. Onpedenenue pacuemHublx conpomusaeHuil
31eMeHTO8 nanenu

Tak KAK AJIHUTEJBHO AEHMCTBYIOIIME M IOCTOSAHHBIE HATPY3KH B
HaNpaBJIeHUH, MEPHEeHANKYJIADHOM ILIOCKOCTH MAaHEeIH, OTCYTCT-
BYIOT, TO corjacHo [n. 3.2a] koabhdunueHT ycaoBus paboThl ma-
Henu paseH 1. Corsacuo [n. 3.26] koaddunmeHT ycaoBus paGoTei
naHeAM JAJAR IOMELEeHHK C MOKDHIM H BJIQXKHBIM PEXHMOM

Yw=0,8.

CnenoBaTennbHo, Kak GBLIO OnpeAesIeHO B IIEPBOM IIpuMepe:

R, = 30,5-0,8 = 24,5 MITa; R,=8,5-0,8=6,8MIla =u

—13508——108M1’Ia

Pacqemoe CONpPOTHBJIEHHE ANIOMHHHA Mapkn AMuM repmu-
4eCKM Heynpouusemoit R, = 40 MIla, R, = 25 MIla.

B. IlIposepxa npounocmu

B o6muBkax 6 = 1,75 MIla < R, = 24,4 MIla;
€y = 146MIIa<R,—68Ml'Ia
B pebpe kapxaca:

B CXAaToifi 30He

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

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

Onpenesenne ycunmit, nepefaBaeMEIX Ha COeNHHEHHA
OGLIMBOK C KapKacoMm

ITo dopmyne [25] ompemenum ycunme T,, mepenasaemoe Ha
OAHY CBA3B:

mS/ (M, -- M,,)/5I,nc <Ts

MaxcHMaNbHOe YCHIHE HA CBA3b GyAer oCyllecTBAATHCHA B Ha-
YaJibHBIH MEepHOA JKCILTyaTalMu, KOrAa peanu3dyerca Koadduum-
eHT moxarausoctn m = 0,912:

S,; = 0,1972-20,5(11,5 -- 5,459) = 24,42 clgs;

Sry = 0,1972-27,5(5,459 -- 0,5) = 26,89 cM®.

B HuxHelt ofiuuBKe

0,912-26,89-45000/8:5-303,15 = 91 H.

B BepxHeit obmiuBke

0,912-24,42-45000/8-5-303,15 = 83 H.

ITo dopmyaam [64] u [66] onpegennm pacyeTHBIE CONMPOTHBJE-
ndfA, BOCIPHHUMAEMBlEe CBA3SAMH, Rlp = 30 MIla, cornacso
CHuII 11-23-81* Ry, = 130 MIla.

ITo ¢opmyane [6zf]

T, = 0,25-0,2:0,6-30-102 = 90 H.
Ilo popmyue [66]
T, = 0,251[d2Rb, = 0,25-3,14-0,62-130-10'! = 3,68 xH.

IIpuEnMaeM HauMeHbIlee 3HAYECHHWE YCHJIMA, MOJYYEHHOro Io
dopmyane [64]. Taxkum obpas3om, aesaa yacts Gopmyasr [25] pas-
Ha 1@pasoi ee wvacTH, nNOAyYeHHOU mo ¢opmyne (64}, T.e.
91 H =90 H.

Onpenenenne nporu6a maHeIH
MaxcumaneHbIil nporu6 naHenu B cepegMHe MPOJETA OT DaB-
HOMEPHO pacnpeneJeHHOi HArpy3KM OmpeleNuM C YYETOM 3KeCT-

Kocth Ha H3rub, onpexneneHHoit nmo dopmyne [56] ¢ xoadbdbuuuen-
TOM mnoaaTauBocTH m = 0,198:
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D=E,I.=[67,9+ 0,1982(133,995 + 149,92)17,1 x
x 104 = 561,12 MIIa-cm?;

f= (5/384)(q"l4/EI )= 0,40-5-0,6:3004/384-561,12 x
x 10410 = 0,45 cm, T.e. nporu6 cocrasaser 1/665!, uto gonycru-
MO, TaK KaK B COOTBETCTBHM C|II. 4.24]nonyc'mmuﬁ nporu6 cre-
HOBBIX TIaHeNeil NPOMEIIIIEHHBIX 3ZaHUM JNoMKeH ObITH paBeH
nau mennme(1/200.

IIpoBepuMm xecTKOCTs naHeau npu m = 0,912:

E.I, = [68,86 + 0,9122(147,87 + 133,813)]7,1-10¢ =
= 2152,35-10¢ MITa-cm*

f = 50,40,6-3004/384-2152,35-104-10 = 0,118 ¢cM, uTO0 cCoO-
crasaser(1/255.

IIPHMEP 6. PACUYET 9KCTPY3HOHHON
CTEHOBOH IIAHEJH

Hcxomasie nanmbie A8 PacyeTa NAHEIH

Ilanens, monepevYHoe CeYeHHEe KOTOPOM NOKAa3aHO Ha puc. 8,
NpeaHa3HAYAeTCA AN HAPYXKHOINO CTEHOBOrO OrPAXKACHHA IPOM3-
BOACTBEHHOrO 3faHuA B PoBeHCKO# 006.. ;III paiioH mo CcKopo-
CTHOMY HAamopy BeTpa, T.e. ¢, = 0,45 xH/m2).

Q
n

<Q

120

S

Puc. 8. Ilonepeunoe cevemHe IXCTPY3HOHHOMN NaHEAH
1 -- yrenmTeNh

Anuuna nanenu 6 M; pacueTHBI# mnposer MaHEAH C YYETOM
[m. 6.17] paBen 5,92 m. Ilanenm NPOEKTHDPYIOTCA KAK HaBeCHaA
KOHCTPYKIIMA, KpeIlJIeHHe MaHeNAHM K HEeCyIleMy KapkKacy B COOT-
BerctBuu ¢ (n. 6.15) obBecneunBaer cmofoay ee TemmnepaTypHO-
BJIQKHOCTHBIX Aedopmanuii; maHendh ONMPAETCA MO KOPOTKHM
CTODOHAaM.

3aaHue COOPYKAaeTCA HA OTKDHITOM MEeCTHOCTHM, HMEET BLICOTY
xo 10 M, mMeeT OTKPHIBAIOIHECA NPOEMEI (ABEPH, BOPOTA, OKHA).
BrayXHOCTHBIA DeXKMM IOMEIIEHHMA -- HOPMANBHEIA: Ky = 65 %;
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TeMIepaTypa MOMeIleHUA NMPHHUMAETCA: B XOJOAHOE BpeMs roja
t;. = 13 °C, B Tennoe BpemaA roxa -- paBHO# CPeIHEMECAYHOH TeM-
nepatype Hapy»HOTO BO3ayxa B HMione mecane. Ilanens yaosier-
sopaer TpeboBanmam TY 21-24-82-81. Ilanens M3roTaBJaWBaeTCHA
10 6e3aBTOKJIABHOI TEXHOJOrMH; NpeAea NMPOYHOCTH IpH H3rube
(TY 21-24-82-81) 3KCTPY3MOHHOrO acGecTOLEMEHTa He MeHee
18 MIIa. Hapy:XHaA mNOBepXHOCTh MNAHEAM IMOKpalueHa Kpa-
CKOif, 3amuuamomeil ac6eCTOEMEeHT OT YBJAAXKHEHHA KareJbHOH
BJIArOiA.

B ccoorBercrBuM ¢ [mn. 1.4 -- 1.7] npousasoguM pacuyer CTEHO-
BOI nmadesam no Hecymieit cnocofHocTH B aedopMauuaM Ha ReHcT-
BHE BETPOBBIX HArPY30K, BJIAXXKHOCTHBIX M TEMIIEDATYDHBIX BO3-
neiicTeuit, AeHCTBYIOLINX B IPOILECCEe IKCIIYATAIMH.

Pacuer manenn na pelicTBHe BeTPOBRIX Harpy3oK
A. ITodcuem nazpysox

HopmarusHsle ¢* 1 pacueTHiie gP 3HAYEHUA BETPOBBLIX HATpPy-
30K, moayuernnsle no CHull 2.01.07 — 85 ¢ yueromM MCXOZHBIX
NAHHBIX, COCTABJAIOT: MPH INOJOXKHUTEILHOM XABJCHMH BeTpa --
g* = 0,45 xH/m2 n ¢P = 0,54 kH/M2; npu oTpuuaTesbHOM KaB-
nenuu serpa -- ¢* = 0,36 kH/M2 u ¢# = 0,43 xkH/m2,

B. Pacuem nanpaxcenuii 6 anemenmax naneau

Pacuer HanpAKEHHII B 3JIeMEHTAX MAHENH IPOM3BOAHTCH IO
[n. 4.12] » dopmynam [26] u [27].

VYeuana M n Q onpeaenseM, YYUTHIBAA 4acToe PACIIONOXKEHHE
pebep (cMm. puc. 6) M cooTHOomenme pasmepoB nauenu (IIUPH-
Ha : gauHa = 1: 10), a Takke 3amaHHoe cBoGOxHOE omnupa-
HHEe IaHeJM II0 KOPDOTKHMM CTOPDOHAM, B HDEANOJOKEHHM pa-
%o'ruo gazue.vm no Ganounoit cxeme mo Gopmynam: M = 0,125qi2;

,Dal.

OHpZneJma HeoGxoauMble AJA PacyeTa reoMeTpUYecKHe MOoKa-
sarean, moayumm: I =4126-108 m%; S =417,5- 106 m3;
by=170,01=0,07™m; nmo [m 6.17) I=6 - 0,08 =5,92 m; mo
[m. 4.12] A= 0,12 m, K, = 1.

B pesyabraTe noayyuMm ciaeayiouine 3HAYEHUA HANDAKEHUI:

NPH NOJNOMHUTEJNBHOM AAaBJIEHHMN BeTDA

B MOJKAax

MY_ _ 054.0,6-5922.0,06
2= =3
IK, 8-4126-10-8-1

61,

=3 2,06 MIla;
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B pebpax
MY  0,54:0,6'5,922-0,05

6“,—- B :-8. """"" =7¥1,72 Mla;
K, 841261081

QS  0,54-0,6'5,92:417,5-10°6
Lorm e = -=-=0,14 Mlla;
B,  4126108-0,07

NPpDH OTPHILLATENbLHOM JABJIEHHHM BeTpa
61’2 =11 1,65 MIla; 6,=* 1,37 MIla; Zw= 0,11 MIIa.
B. Pacuem npozuba naneau

Pacuer nporuba nanesu npoM3BOZUM IO Gopmy.ie:

f = 5¢"14/884D.

Onpenensiem no ¢popmyue [56] xecTkocTs Ha uarub manenu D,
npuruman no [n. 3.3] u [raba. 4] snavenue E ,, = 11-103 MIIa:

D = 11-10%-4126-108 = 45386:10"2 xkH'M2, u noayuaem cuie-
AyiolMe 3HAYEHMA NpOrnba maHeau:

OIPH DOJOXHTEJNBHOM TaAaBJIEHHHU BeTpa

f=50,450,6-5,924/384-45386-10"2 = 0,95:102 M (nporu6 =
CTOPOHY ITOMELUEHU);

NPH OTPHIAaTEJbHOM AAaBIEHMUHU BeTpa
f=0,76-102 m (mporu6 B cTopoHy “yaunp”).
Pacuer naneaM Ha BJIANKHOCTHEIE BO3AEHCTBHA

Pacuer maHe/IM npoOM3BOAMTCA MO yKa3aHuUAM [mi. 4.16, 4.17,
4.19, 4.29].

IIpu pacyere mamenu, Kak caeayer us [m. 4.17], HyxHO npesn-
BapHUTENbHO OIPEAENNUTh HODMATHBHEIE M pacyeTHbIE 3HAYEHHUA
BJIYKHOCTHBIX AedhopManunii noJox El,z IIAHENH.

A. Onpedenerue enaxcrnocmusix depopmayiii
3NeMEHMO8 NaHeau

Onpenenenne BAaXXHOCTHRIX AedOpMaIlMili MPOM3BOAUTCH, KAK
cneayer u3 [n. 4.17], TonsKo ana monok nanenu. SHaueHus £ o
onpeJieIAIOTCA B cooTBeTcTBUM ¢ [n. 4.19] mo raHHEIM O 3HaYeHM-
ax W, u W,
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3uauvenue W_ npuHuMaercs ANA 3KCTPY3HOHHOro acfecroie-
meHTa no [m. 4.1%)]: W, = 3,6 %.

3uauenue W, Marepuana Hapy:KHOH IOJKHM NaHeaw OIIpene-
asaem no (taba. 6) pna BCceX yKasaHHBEIX B Heil BHIOB BJayKHOCT-
HeIx BoageiicTeuil. Heobxoxumsie ana onpexenenns W, or Bo3-
OYIIHOTO YBJAXXKHeHUA (BBICYLUMBAHMA) MAaTEPHANa 3HAYEHUA
¥ nax ¥ ¢ min Halizem no pamaeim CHwulIl 2.01.01 -- 82 "Crpou-
TeapHas KJaumartoJorua um  reopmsuxa”: xiaa r. PosHo
Y ax = 99 %, ¥ pin = 76 %. 3navenua W, coorsercTBylolIHe
3HAYeHHAM ¢, .. H ¢ ., onpenensem mo [4epr. 9, kpusaa 2]
Wy =8,5% u W = 3,5 %.

Haa cayyas yBIaKHEHHA HADPYIKHON IONKHM NaHEAH Karelib-
Hoit Biaroit [rabn. 6] W, = 20 %. 3naueHne KOHEYHO! BIaYKHO-
ctu W, maTepuana BHYTDeHHel IOJKH, COOTBETCTBYIOLIEe 3aaH-
HOMY 3Ha4eHHI0 Y ,, =65 %, onpeaensem mno [uepr. 9]:
Wk = 2,8 %-

IIo nonyuyeHHBIM Bhllue 3ayeHHAM W, M NPUHATOMY 3Have-
amio W, = 3,5 % omnpenensem no [n. 3.7] n [uepr. 1, Kpusaa 2]
HODMATHBHEIE 3HAYEeHHA BIAXHOCTHEIX Aedopmaumii €; u £ ,,
BHI3BAHHEIC M3MEHEHHEM BJIAXKHOCTH 3KCTPY3HOHHOro acbecrore-
menra ot W, no W;. Ilpu arom B coorsercrenm ¢ [n. 3.7], yun-
THIBAA MCXOAHEIC AAHHBIE O HANMYMH 3AIMUTHON ITOKDACKH Ha-
PYKHOI NOBEPXHOCTH NMaHeaH, sHaueHus € y, ANA CAyHas yBAAK-
HEHMA HApPYKHOR IIOJIKM KalejJbHOM BJAroM, CJIeAyeT YMHOKATH
Ha xoaddunuent 0,75.

PacueTnble 3HaveHusa & 1 H £ 2 OMpEAENAOTCA B COOTBETCTBHHU
¢ [n. 4.19] ymHOXeHHEeM HOPDMATHBHBIX 3Ha4YeHmii Ha 1,1.

Pegy.u'ra'ru noacuera snauennit € ; u € ,. npuBeaensr B
Tabx. 7.

B. Pacuem 61a3¥HOCMHbLIX HANPANCEHUIL 8 INEMEHMAX nNaAHe U
u npozu6oeé nawneau

Pacuer HanpsKeHUH B 3JIeMEHTaX NAaHeAM M NporuboB mnaxHe-
JH Mpou3BoAuM 1o [nn. 4.16, 4.17, 4.29] u ¢popmynam [36] - [39]
u [60] npu creayoIINX MOKa3aTenax:

€ 1 n €, - npuanmaem no Tabn. 7; €ury = €, =0 — Do
[m. 417]; E, = E, = E,, = 11-103 MIIa; A=Ay =
=00,6-(‘),,01 = 60-10"% m; Ay = 7-0,1:0,01 = 70:104 m2;
S; = Sy = 0,6:0,055 = 330-106 m; A, = (70 + 60 + 60)x
x 104'= 190-10"4 m.

B coorserctuu c [4epr. 8] npu 2(hy +§, )/2(hy + §,) =1,
6, =-0,175 u 0, = 0,175.

OnpenenuM BJAXXHOCTHBIE HANPAXKEHHSA M NpPOrubel naHeaw
AJA OXHOTO M3 PeaJBHBIX CJAy4YaeB BJIAYXKHOCTHBLIX BO3AeiCTBUM Ha
nadens (cm. tabax. 6): coueraHme OAHOBPEMEHHOTO YBJIAKHEHUS
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Ta6bnuma 7

OneMeHT Bun Brax- Briaxnocts Matepua- | 3HaueHUs €; U €5, %
naHeNnn HOCTHOI'O na, % 1o Macce
BO37eHCT-
B HaYaJlb- | KOHeY- HOpMAaTHB- pacyeTHIe
Hasl Hasd Hule
Bo3gymmoe 3,5 8,5 €; = 0,05 €; =0,055
yBII2KHEHHE
Hapyx- Bosgymmoe 3,5 3,5 0 0

Has MONIKa  BBICYIIUBA-
HHe

VenakHeHne 3,5 2 € =0,075x €, =0,062
KafnesHoH x 0,75 = 0,056
BJIAroif
Buytpen- Bospymnoe 3,5 2,8 € =-0,0125 ¢, =-0,0138
HIAS BBICYILIHBA-
nonKa HHE

HapY>XHOH NMOJKH KanejJbHOM BIaroil U BO3AYLIHOIO BLICYLLINBA-
HHA BHYTPEHHeH INOJKH MaHelH.

PacueTHble yeunua N u M, BO3HHKAIOIIUE OT BIAYKHOCTHBIX
BO3AeilicTBuil, monyuum no dopmynam [41] u [42], moacraBnas
cooTBercTBylomue 3Hadenna £ ; = 0,062 % u & , = -- 0,0138%
(cM. Tabx. 7):

€,E.4, + észAz = 11-103-60-104(0,062 --
- 0 0138) = 31810

M = &,E,SS - € ,E,S9 = 11-10%-330-106(0,062 +
+0,0138) = 2751°5 Hm.

TloacraBasa snavennsa M u N B dopmyas [36] u [39], nony-
UMM CJEeRYIOIINEe 3HAYCHUA HANPAXKeHUH:
B HADPDYXHOM MOAKE

N my° s 31810
0= Ey ( ———— A i ad § 13 (U (E
EA) sz‘r’ 11-103 190- 10
2751,5- 6
+ e _0,00062) =-1,1 MIa;

BO BHYTpEHHEeH NONKE

B¢ N Mmy° ) =1110° ¢ 31810
—i 2 ——— e P — 62 — IV ({(—m—— e -
E A sz;’ 11103+ 190 -10°*

2751,5 6
- T -5~ + 0,000138) = 0,81 MIla;
11+10%¢ 412610
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B pebpe CcOCTOPDOHH HAPYXHOMN NMOAKHK

N MY° _ s
(-——— toomgm =€ ) =11010° x

Fe EA Ew1°

( 31810 2751,5+5
+
11-10% 190-107* 11-10% 4126-1078

€1 =

) = 5,01 MIla;

Bpebpe COCTOPOHHN BHYTDEeHHEeH MONKH

. N My° 10 x ¢ 31810

G, =E (~——= = vm~—  — €, ) =11:10° X ( ————r e —

@ W E A sz‘_’ Wy 11:10* 190-107*
2751,5+5

———gm— ===z S..) = 1,66 MIla,
ll 10> 4126-10"

Pacuer nporuba nmameam npomasozum mno [n. 4.29], noacras-
naa sHaveHua M, noacumramHbie no dopmyae [41] ans Hopma-
TUBHBIX 3HaueHHH €1 u &y (cM. Tabn. 7), B dopmyay [60]:

M =€ Ey 8] — E,53 =11-10% 330-10"% (0,056 + 0,0125%) =

= 2486,6 H-m;
MP 2486,6+5,92° _,
= e = 3 o =2,394107% m.
8E I} 8-11-10% 4126-10

AHaJOrMYHBIM 00pa3oM IPOM3BOAHUTCA paCYeT MNAHEJH HAa
Apyrue BHUABI BO3MOXHEIX [cM. Taba. 6] BnraskHOCTHBIX BO3AeicT-
BHi (BOBAYILHOE YBJAXKHEHME HAPY)KHON IOBEDXHOCTH IaHeNH,
BO3AYIIIHOE BHICYIUMBAHHE BHYTDEHHEIl ITOBEPXHOCTH IaHENH, CO-
YyeTaHHE 3THX BO3JeHcTBMil), KOTOpPHIE, KAK NMOKAa3BIBaeT aHAJIH3,
BHI3BIBAIOT MEHBIIME HANpAKEHHA M nporubul, YeM mnoay4YeHHEIE
BBIIIIE 3HAYEHHA.

Pacuer naHe/m Ha TeMIepaTypH&LIE BO3JEHCTBHA
Pacuer namenu npouspozurca no [n. 4.16 -- 4.18]. IIpu pac-

yere 1o [n1. 4.17] Hy»KHO onmpeneIuTs HODMATHBHEIC M PACUYETHHIE
3HAYEHMA TEeMIepaTypHeIX AedopMaLuil 371eMEHTOB IIaHEIH: NO-

JIOK £ 1 ¥ € 9 u pebep ew’;“ E“&nane.rm.
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A. Onpedeaerue memnepamyphvix degpopmayuii
dneMennto8 naneau

Onpeznenenne TeMnepaTypHbIX JedbopManuii 3JJeMEHTOB naHe-
s mpoussognTea no dopmynam [43] - [48], no paunwm t,, u t,.,
tiw u tic'

3uauennsa t,, u t,, TpUHMMaeM Jaaa r. PosHo mo

CHull 2.01.07-85: t,, = 26°C (mione mecan) m t,, = 24°C.
3HaueHHA t;, ¥ t;, IPHHAMAIOTCA B COOTBETCTBMH C MCXOAHBLI-

MH gaHHBRIME: i, = 20 °C (cpexHeMecAYHAA MIOJBCKAA TeMIepa-
Typa), t;. = 13 °C.

Heogxozmmoe AnA pacyera 3HaUYeHHe f, NPHHHMAETCA IO
[4.18] paBHBIM 17 °C. ‘

Bnauenusa o ANA BKCTPY3HMOHHOTO aclecTOleMeHTa NPHHUMA-
erca no [n. 3.6] u [rabx. 5]; npu 3TOM yYMTHIBaA, YTO HAPYKHAsA
NMOBEPXHOCTh MNAHEAH 3AalUINEHA OT YBJAKHEHMSA KaneJabHOH
BJaroii, a MaKCHMAaJbHAA BJAXKHOCTH OT BO3AYLIHOIO YBJa){He-
HHA He npesnimaer [uepr. 9, kpusaa 2] 8,5 %, npuruMaeM 3ua-
yenne £ [raba. 5]511.715 Temneparyp 0 °C u nuxe npu W < 12 %,
roraa £ = 1,1-10°5 gaa Bcero AHama3soHa TEMIepaTyp.

ITonp3yacs NMONYYEeHHBIMH XAHHBIMM, MOACYMTAEM HOPMAaTHB-
HYIO BeJIHMYHMHY TeMIepaTypHeIx aedopManuil HapPyIXHO MOJKH
[84 % LJIA XOJOZXHOIO BPEeMEeHHM roaa ¢ momompio ¢opmya [43] u

1
&, =LAt =d @, - t)=1,1105 - 24 - 17) = - 0,045%.
pOBefieM aHAJOTMYHBIM OGPA30M IOACYET HOPMATHBHBIX M
pacueTHbIX 3HadeHMH Aedopmanuii snemenros nanern £, u €,,
Ewi 4 Sus 9, HEOGXOAMMBIX IJA DACYETA TEMIEPATYDHBIX HAMDA-
sKeHuit 1o ¢opmynam [36] -- [39]; pesayabTaThl NpuBeAeHHI B
Tabxa. 8.

B. Pacvem memnepamypuvix Hanpaxcenuil
6 3/1leMeHmax nanenu u npozuGoeé naHeau

Pacuer Hanps)keHUHl B 3JeMeHTax HmaHeJH M NporuboB maHe-
au npoussoautca 1o dopmymnam [36] ~ [39] u [60]. Oauaxo c yue-
Tom[m. 4.12]JorpaHHUNMCA PACYETOM TOJBKO TEMITIEPATYPHBIX IPO-
ru06oB 9KCTPY3HOHHOM IaHen u.

Pacuer mporuba manenm npoussogurca mo [n. 4.29]. Omnpexe-
auM nporub naHeNH OT TeMIEPATYDHLIX BO3AEHCTBHIA, AeHCTBYIO-
IUX B XOJNOZHOE BpEeMsA roaa.

Onpenensem no dopmyne [41] amavenwe M npH HOpMAaTHB-
HLIX 3HAYEHMAX TeMNepaTypHuix Aebopmanmit € ; u & 2 €11
& o M3 Tabu. 8:
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M= £1E1 7 - % ZSZ +0 5(6‘10 +&J2 z) X
x EgA hyr= ll -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.

Toraa o popmyne (60) nmeem:

M2 1200,1:5,922
fom e = =-1,16:10"2 » (nporu6 B CTOPOHY
8E I, 811-103.4126:10°8
MOMEILEHHA).

OnpenensaeM aHAaNOrHYHBIM oGpa3om nporn6 naHean OT TeM-
nepaTypHbIX BO3AEHCTBMIA, ReHiCTBYIOIKHUX B TENJXOe BPeMHA roaa:

ff = 0,18:10-2 M (nporu6 B cTopony ”yauusr”).
IIpoBepka MPOYHOCTH JJIEMEHTOB MAHENH M MPOrn6a MaHeJ x

B coorsercTBum ¢ tpefoBannamu CHull 2.01.07 - 85 nposep-
Ky IIPOYHOCTH 3JEMEHTOB H mnporufa naHeaum NpPOM3BOAUM Ha
aeiictBme Hamnbosee HeONMAarOMpPUATHOrNO COYETAHHA HArpy3oK
n Bosn)ei'xc'rnni‘x (c yueTOoM BO3MOKHOIO OTCYTCTBHA HEKOTODBIX
M3 HHX).

A. ITposepxa npounocmu snemenmos nareru

OnpezermM 0 AAaHHBIM DpacuyeTra MnNaHeJH, NPHBEAEHHBIM B
taba. 9, saHadyeHusa HeOGJArONPHATHBIX HANDMKEHUH, BOIHMKAIO-
UIMX B 3JIEMEHTaX ITaHeJM OT AeHCTBMA OTAENBHEIX HArpYy30K M
HMX OCHOBHBIX COYeTaHWii, U IIPOBEAEM MPOBEPKY ITPOYHOCTH 3Je-
meHToB 1m0 ¢opmyaam [1] - [4]). IIpx 3TOM B COOTBETCTBHH C
[n. 3.1] npuHHMaeM pacyeTHBIE CONPOTHBJEGHHA 3KCTDY3HOHHOIO
acbecrouemenTa R [Tabn. 3] npu 3HauyeHMH npeaesa IPOYHOCTH,
pasuom 18 MIla/cm2; B coorsercTBum ¢ [m. 3.2] ymuOXaeM 3Ha-
yeHusa R MaTepuasa HApPYXKHONU IIOJKH, YYHTHIBAA HAJTHYHE BOAO-
HeIIDOHHIIAeMOZX KpacKH, Ha ¢%r=0,9; B COOTBETCTBHH C
CHuII 2.01.07 -- 85 ymHOXKaeM CyMMapHBIe HamlpsxeHua 6 Ha
roaddunmuent n, = 0,9. PeayapTaTsl IPOBEPKH IIPOYHOCTH 3dfe-
MEHTOB NaHeau npuseneHs! B Taba. 9.

Taxum obpasom, u3 taba. 9 creayer, 4To HANIPAKEHUA B 3Je-
MEHTaX [aHeJH HEe IPeBHIIIAIOT 3HAYEHHA PACYETHHIX CONPOTHB-
neHui.
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Tabnuua 8

Bpems roga Temnepatypa | TemueparTypa | JmemeHT nanenu 3HadYeHue U3MeHEHHA TeM- | 3HauenHe TeMIIepPATYpPHEIX
HapyXHOTO BHYTPEHHETO nepaTypsl 3/leMeHTa nedopmaumit MeMeHTa
BO3AYyXa BO3[yXa Mo- naren# At , At, MAHENH M €, 1, €, 2
cpepaHecy- MeLIeHHS 1 w, w,
TOMHAs
HOpMa- pacdeTHOE HOpPMaTHB- | pacteTHoe
THBHOE Hoe
Tennoe = 26°C t. ,=20°C Hapyxnas nonxa At; 9°C At; =9,9°C ¢ =€ 1= € +€ 4=
BpeMd ropa B iw # [IPUMBIKAIOIEe =0 01‘.'?‘.:1 =0 01‘1’;
K Helt BOTIOKHO = Bidadainid
pebpa
Buytpenusanonxa Aty +3°C At =33°C ¢, =€ 2= €—€.p =
# IpHMELICaNLLIee K #0,0036%  =0,004%
Helt BOJIOKHO peGpa
XononHoe o -24°C t. = 13°C  Hapyxmuas nonka At; =-41°C A1;)=-45,1°Ce; 7€, 47 € = €t =
BpeMs Fojza U IPHMBIKaLIee K =0 04“3’% =_0.05%
Helt BOJIOKHO == T
pebGpa
Buyrpennaanonxka At = —49C A, £-4,4°C ¢, = = =€
H TIpUMBIKALICE = -0 0“5’44% =~ 0,005%

K Helt BOJIOKHO
pebpa
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TaGnuuma 9

JneMeHT NaHeNH, HopMajibhble O H KacaTelbHble T 3navenus HeGnaro- PacueTHbIe cO- Iposepka npou-
MecTOopacnoyioXeHHUe Hanpsokenust, MIla, ot peficTBus TIPMATHRIX HaMps- NIPOTHBIICHUS HOCTH 3JIeMeHTa
BOJIOKHA MO CeYeHHIO eHuit 0 u T,B TOM marepuana R, no ¢opmynam
MaHeNH BETPOBOM HATPY3KH BITAXHOCT- | YMCHle CYMMapHBIX MIla [1] -[4]
[TpH JaBJIeHUH HBIX BO3- HanpsaxeHult Oy , MIla
pe#crBuit
MIONIOXKH- | OTpHLATEMNb-
TeJILHOM |HOM
Ifonka  KpaltHee 0= —2 0= 1,65 o= —14 o=1,65 Rt =6x09=54 165 <54,
BOJIOKHO Oy = -3,14x0,9 = Rc = 23x0,9 = 2,82 < 20,7
HapY>KHOH - _
TIOMKH 2,83 =20,7
Monka  kpaitsee o=2 o=-165 0=-081 0=2; R,=6; R =123 2 <6
BOIIOKHO Os = —2,46x0,9 = 2,46 < 23
BHyTpeHHel -
NOJIKH =216
Pe6po  BONOKHO, 0, = 0,=137 0,=501 0=-172; ST 5,74 < 12
MPUMBIKAIO- o _ 4 72 Oy =6,38x0,9 =
ulee K Ha- FT 27470
PYXHOH ’
ToJIKe
Pebpo BomokHo, O0,.= 0, 2-137 g=-166 0=172; R,=6; R_=23 172 <6
mpumsxalo- 4 o w 7 Oy % —3,02x0,9 = t ¢ 2,73 < 23
uiee K BHyT- - =273
peHHe# 4
ToJIKe
BOITOKHO T, = 750,11 7~ 0,139 Rs= 35 0,139 < 3,5
1o Heit- =0,139
TpaNbHoO# *

OCH



B. IIposepka npozuba nanenu

IIposepka nmporuba nmaHenu Mpen3BOXUTCA IO [m. 4.24].

Kaxk nokaasiBaeT aHalM3 IOJYYEHHBIX BBILIE MJAHHBIX O
nporubax naHenu, HanGonswinii nmporu0 B CTOPOHY IOMEIIEHHA
BBI3LIBAET COYETAHHME IIOJOMKHTEJHHOrO BETPOBOIO AABJCHHA WM
TeMnepaTypHBIX BO3JeMCTBMH B  XOJOAHOE BpemMs rojxa
f=0,95102 + 1,16:102 = 2,11-102 m, a wnHauGoasmmii nporu6
naHeNl B CTOPOHY “yaHibl” BBI3BIBAET COYETAHME, BKJIIOUAIOIEE
OAHOBPDEMEHHOe JeifiCTBHe OTDHLATEJbHOr0 [AAaBJEHHUA BeTpa,
VBIAKHEHHA HAPYXKHOM IIOBEPXHOCTH M BO3AYLUIHOIO BRICY-
IUMBAHUA BHYTPEHHEHl ITOBEPXHOCTH NaHEJM H TeMIeparyp-
HOro HarpeBa HapYXHOM TNOBEePXHOCTH naHeJu
f=1(0,76 + 2,39 + 0,18)102 = 3,33-102 ™.

Takum ofpa3oM, MaKCHMaJbHOE 3HAYeHHe rporuba maHeaH C
YYETOM K MIMEHTAa COYeTaHUsa Harpysoxk n,. = 0,9 cocrasaser
f=8,33-10%-0,9 = 3:10"2 M, YTO € AOMYCTHMOH TOYHOCTHIO YIOB-
nerpopAeT Tpeboanmam [m. 4.24], B cooTBeTCcTBMM C KOTO-
PBHIM BeJIMYMHA IpeleJbHOro nporufa cCTeHOBOM maHeawm aasa Npo-
MBIIIJIEHHBIX 3KaHH# cocraBasger mo [taba. 7] (1/200)l, T.e.
2,96-10°2 m.

IIPHMEP 7. PACYET BECKAPKACHOH
CTEHOBOH IAHEJIA

ITanens, momepeuHoe ceYeHMe KOTOPOil mnoOKasaHo Ha puc. 9,
NIpeAHA3HAYaeTCA AJA HAPYKHOrO OrPaKAeHHA CTEH IIPOM3BOACT-
BeHHOTO 3xaHHA B IV paiioHe IO CKOPOCTHOMY HAIIOPY BeTpa.

Ilanesnrs mpoeKTHMpyeTcA KAK HaBeCHAsA KOHCTPYKIIMA, ONMpa-
IOLIASCA 0 KOPOTKHM CTODOHAaM.

Puc. 9. Ionepeunoce ceuenne nameau < /1 AZ /3 14
1 «- nocka (o6pamnenne); 2 -- acGecToneMenT- )
Hble o6MHBKH; 3 -- KJeeBol mos; 4 -~ 3an0J- <
HETENs (IeHoINAacT) 130 5p=7120 ]_ 30
’ b=1180

Hexopnsle JaRHEIe AJAA pacdeTa MaHeIH

Inuna navenu -- 3 M, pac4eTHBId HpOJieT MaHENH C YYETOM
[0. 6.17] pasen 2,9 m. 3nasue COOPYKAeTCA HA MECTHOCTH TH-
na A u umeer Beicory no 10 m. Ilamens pacnojsaraerca ¢ HaseT-
PEHHOii CTOPOHEI B 3JaHMM C TeMIlepATypoii Boaayxa t = 17 °C u
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HODMAJIBHEIM BJIAXXHOCTHBIM DeXXHMOM nomemeHusa. OOIHBKH
NaHeJ I BBHIITOJHEHBI M3 IIJOCKONO NMPEecCOBAHHOro acGecToleMeHT-
HOrO JIMCTAa; Ipexen NPOYHOCTH aclecronemeHTa npm uarube -
23 MIla. HapyXHas NOBEpPXHOCTh NMAaHEJH He 3AIIHUINEHAa OT yB-
JAKHEHHUA, 3aMIONHHTENb HAaHEJH BBHINIOJHEH M3 IIeHONJIAacTa Map-
ku IICB nuorroctsio 40 xr/m3.

Pacuer HanpsKeHHii B 3JIeMEHTAX IaAHENH

Pacuer Hanpa)XeHuil B 3JeMeHTAX NaHEAM IIPOM3BOAMM II0
[m. 4.13].

Onpeaensas ¢ y4eToM HCXOAHBIX JAHHBIX HODMATHBHBIE ¢* M
pacueTHble ¢P 3HaueHHA BeTpoBhIX Harpyaok mo CHuII 2.01.07 --
85, noayuum:

= gkC = 0,55:10,8 = 0,44 xH/n?;
¢ = ¢*.);=0,44- 1,4= 0,61 xH/m2.

Onpenensaa B coorsercreud ¢ [m. 4.13] mpu E, = E; MomeHT
MHEPIHH CeYeHUHA NaHeNH, NOJy4YuM:
I=>b6(h, + §)%/2 = 1,18-0,008(0,06 + 0 008)2/2 =
= 21,8106 m4.
B pesyabraTte, onpeaeass MaKCHMaJbHble HANpDAXKEHWUA B
anemeHTax naHeam no opmynam [28] ~ [30], moayuum:
B obmuBKaAX

L XMY/I) = _(qule/SI) *(0,61:1,18 x
x 2,9%0 038/8 21,6-10-6) = £1,318 MIIa;

B 3anoJHHUTeJde

2Q/(2h, +6, + § 5)=
- qﬁbz/ @h, +3, +
+ 850, = 0,61-1,182,9/ (2.0,06 + 0,008 + 0,008) x
x 1,12'= 0,0137 MTIIa.

IIposepxa NPOYHOCTH 3AEMEHTOB NMAHEIH

IIpoBepKy HpOYHOCTH 3JIEMEHTOB INAHEJM IIPOM3BOAMM IO
dbopmynawm [1], [2], [7).

Insa onpeneneHus 3HaYeHMH DACYETHBIX CONpOTHBAeHHME R
MarepHana acGeCTOUEMEHTHOrO JMCTA B COOTBETCTBMH C
[m. 3.1] mcxomHOe 3HAdYeHME IIpeAesaa NPOYHOCTH Marepuana,
pasuHoe 23 MIla, ymuoxxaem Ha Koapduument 0,9, noayuas
B pe3yJabpTaTe BEJMYMHY IIpeJe)la IPOYHOCTH, DPAaBHYIO
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23 MIIa-0,9 = 20 MIla, no xoropoii B [Tabxa. 1] maxoaum 3Haue-
sue R. IIpu arom no [n. 3.2] ymuHOxKaem 3HauYeHHe R ans yBiaX-
HAeMOM Hapy»HOM coxaToi OOIIMBKH, YYMTHIBAA OTCYTCTBHE BJa-
rosamuTHOM mnoxkpackuw, Ha (¢, =0,8. Torma mnoayuum
R, = 30,5-0,8 = 24,4 MIla, R, = 8,5 MIla.

B coorBercrBuu ¢ [Taba. 1 npua. 2] npurumaeM pacueTHOe
CONpPOTHBJIEHHE NEHONNAACTa CABUTY Rps = 0,04 MIla.

B pesyabraTe NpPOBEPKH NPOYHOCTH 3JEMEHTOB TaHEeJH
NOJyYHM:

6, <R.=24,4 MIla; € ,<R,=28,5MIla; T <Ry =
= 0,04 MITa.

Pacuer u mpoBepka mporn6a manenmn

Pacuer mnporuba naxHeJu NPOM3BOAMM No Gopmyie:
f= 0’013qnorl4/D'

Onpeaenss D mo [n. 4.28], npuHumaeM 3Ha4YeHHe MOAYJIA
casura meHomxacra IICB 2 = 40 kr/m3 mo [raba. 1 npuma. 1]
Gp = 2,2 MIla, snaueHue moxyan ynpyrocru E acGecrouemenra -
1o [raba. 2).E = 14-103 MIla.

Toraa, no dopmyae [59] nonyunm:

19,2E1
Kz =1+ -
12(2hg +0y +d72)Gpb

19,2:14000-21,8-10°6
-1+ -
2,92(2-0,06 + 0,008 + 0,008)2,2°1,18

=1+ 1,97 = 2,97;

D = E,I/K, = 14000-21,8-106/2,97 = 102,7 kH-M2.
IToacuuraem nporul naxesu:
f=0,013-0,45-1,18-2,94/102,7 = 0,46-10-2 m.

Ilpenenvusiii 1mporu6 mnanenn, ompexensemerit mo [m. 4.24],
COCTaBJIAET:

(1/200) = (1/200)2,9 = 1,45-10-2 M,
IIposeana nposepKy nporuGa NaHej H, IMOJTYUHM:
0,46:10-2 < 1,45-10°2,
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NPUMEP 8. PACYET CTONKH U3 SKCTPY3HOHHOTO HIBEJIJIEPA
Hexonneie faHnbie A8 pacdera 3J1eMeHTa
IleHTPAABHO-CXKATAA CTOMKA ABIAETCA COCTABHBIM 3JIEMEHTOM
NOACTPONHUJABLHOK KOHCTPYKLIMH XOJOZHOM dYepAayHON KPpHIIIH

sunoro xgoma (puc. 10). BHyTpeHHee moMellleHHe 4YepAaKa c000-
miaercd ¢ Hapy»KHoi armocdepoil 4epes CryxoBble OKHA.

3 C/TE\

Puc. 10. Ilonepeunsiit pa3pe3 KphIIIH
1 -- acbecToneMeHTHBIe JHCTH; 2 -- obpemeTka; 3 -- CTPOIH-
na; 4 -- crofika NOACTPONHIBHON KOHCTPYKIHH; 5 -- uepaay-
HOe MepeKphITHe

Croiika BBEIMOJHEHA M3 acOECTOLIEMEHTHOr0 JKCTPY3IHOHHO-
ro msenrepa N° 28 (puc. 11) ¢ naoOmaA®RI0 mNOIEPEYHOro
ceuenma Ay, = 57,24'10% M> u  MUHHUMATLHRIM  MOMEHTOM
unepuun cedenna I . = 233,6:108 m%. IIpegen nmpounoctn axc-
TPy3HOHHOro acbecronemenra npm uarube (TY 21-24-82 - 81) ne
meHee 16 MIla. 3axkperuieHue KOHIIOB CTOMKHM IIaDHHDHOE, pac-
CTOAHUE MEXAY LEHTDPaMM 3aKkpemwneHuit -- 2 m. Pacuernas cxxn-
maromas Harpy3aka N = 18 xkH. B mecrax 3akpeniieHus cedyeHue
cTOifKM ocnabseHO 4YeTHIpbMA OTBEPCTHAMH AJaA  GoaToB
d = 16 Mmm. 3amuTa NMOACTPONMUILHOK KOHCTPYKIIHHM OT YBJIAXKHe-
HHUA OTCYTCTBYET.

Pacyer manpsaxenuii B cTOMKe
Pacuer HanpmKeHMl B LEHTPANBHO-CIKATHIX 3KCTPY3HOHHBIX
KOHCTPYKLMAX CJAeAyeT onpexaenadars no ¢opmyiae [52] u m. 4.14.

Omnpenennn rubrocts acGecTonemeHTHOlM croitku A .. ¢ yderom
[, 4.22], monyunm:

Am&xnlo/rmin=l/‘/lImin/ r =
= 2.1/(233,6-108/57,24-104 = 94.
ITo rpaduxy [yepr. 10] maxomum ¥ : npu A= 94 U = 0,27.
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Puc. 11, Tlonepeunoe cevenmne cTodixu T—L_T

280

IIpu pacuere Ha YCTOMYMBOCTL OMpeAensieM HAIPAXKEHHA B
croiike no dopmyae [52]:

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

IIpu pacuere Ha NMPOYHOCTH ¢ ydyeToM ocaabieHuit onpexnens-
€M HampAXKeHHA B CTOKe no 1. 4.14.

é= N/An = 18000/(57,24 -- 4-1,6-1,4)104 = 3,72 MIIa.
IpoBepka yCcTONYMBOCTH H NPOYHOCTH CTOMKH

IIpoBepKa yCTOHYMBOCTH M TMPOYHOCTH CTONKH IPOU3BOXUTCH
no ¢opmyae [6].

R, onpenenserca no [rabx. 3], mpu BpeMEHHOM COIIDOTHBJIE-
Huu H3ruby 3KCTpy3uoHHOro aclecrouemenra, pasaom 16 MIla,
R, = 21 MIla.

TIpn 3aJaHHBIX YCJIOBHAX JSKCIIYATAIMH B COOTBETCTBHH C
[n,.'3. J,R,,,c yMHOXkaeM Ha KoadduuueHT yciaoemit paboOTHI

w=0,65.

Iposeas  npoBepKy YCTOMYMBOCTH  CTOHKH, IOAYYMM

G = 11,7 MIla < R, = 210,65 = 13,65 MIIa.

IIpoBeas npoBepKy IIPOYHOCTH CTOMKH, MOJYYMM

G = 8,72 MIla < R, ¥, = 13,65 MIIa.

TakuMm 06pa3oM, NPOYHOCTh M YCTOMYMBOCTH CTOMKHM obecrme-
4eHa.



IIPHMEP 9. PACYET 3KCTPY3HOHHOH ILIATH JJIA
BE3PYJIOHHOH KPOBJIH

HcxogHble JaHHBIE OIS PACYETa ILIHTH

AcBecTouieMeHTHAs BKCTPy3MOoHHas numnra (puc. 12) npexnas-
HayeHa [JIA YCTPOMCTBA ABYXCKATHOMN 6e3pYJIOHHOM KDPBIIIH CeJib-
CKOIO KMJIOTO ZI0Ma C YKJIOHOM CKara Kposau -14° (pmc. 13).
IInuTH coeAMHEHH B KOHBKE LIIADHMPHLIM 3a)KMMOM, & B KapHH-
3e YIIHPAOTCA B MAay3pJATHLIN 3JIeMeHT uYepe3 COeAMHUTENbHEIE
H3JeJINA, BXOAALNME B 3JallelIeHHe C HM)KHeH NOoaKo# nauT.
HopmaTtusHbIX cHeroBoif mnoxpos B pailioHe CTPOMTEJBCTBA -
1500 IIa. Macca 1 m mautm - 330 Ila. IIpeaen mpounocrH npm
n3rube marepmana mauthl —~ 20 MIIa. Hapyxuas nosepxHOCTH
SKCTPY3HOHHON IIMTH! 3aUIHMIIeHA KPeMHHHAODraHMYeCKOH KHA-
Kocteio 136-41 (TOCT 10834 — 76*). ILnnTa mMMeeT clemyioIHe
reoMeTpHYeCKHe IOKa3aTean:

Ay, = 173-104; W = 440-10°6 cm3; T = 1760-10°8 cm?.

IToxcuer HArpy3ox

Ioacyer Harpysox TIpOM3BOAMM B  COOTBETCTBHM C
CHuII 2.01.07 — 85 "Harpysku u BO3aeiicTBHA”, NPH 3TOM Ha-
rpy3KkM IDHBOAMM Ha 1 M rODM3OHTANBHOM NPOEKIHM KDHILIH
(raba. 10).

B cooreercrsun ¢ CHuII 2.01.07 -- 85 aaa spaHumit ¢ AByX-
CKATHBIMM INOKDHITHAMH npu & = 14° npuHHMaeM CJAeLYIOILYIO
cxemy Harpysku (pmc. 14).

Onpenenenne pacIeTHHIX YCHIIWH

Maxcumansubiil narufaomuii MOMEHT B IOKPBITHH
M = ¢PI2/32 = 1850-62/32 = 2080 H-m.

Onopuele peakuuu A = B = gPl/Z = 1850-6/2 = 5550 H.

Pacnop H = ¢i2/8h = 1850-6%2/8-0,75 = 11100 H.

ITonepeunas cuna B cepeaune maHT Q = A -- gl/4 =
= 5550 -- 1850-6/4 = 2780 H.

IIpononsnan cuna B cepepuHe maur N = Qsin’k + Hcos4;
npuy 4 = 14°, sina = 0,24 u cosa =0,97, TOrAa
N 2780-0,24 + 11160-0,97 = 11430 H.

Pasrpyxaromuit uamﬁaxonmn MOMEHT OT NPOAOJBHON CHJIBI
B cepeAMHe ILUTHTHI, NMOCKOJBKY ac6ecTOUEeMEHTHEIe 3KCTPY3MOH-
Hble IVIUTHl KPeNATCA K KAPHH3HOMY G/IOKY KDemeXKHBIMH M3ze-
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Puc. 12, Tlonepeunstit paspes Kpniman
1 -- mayspaar; 2 -- acbecToeMeHTHAS 3KCTPY3HOHHAS ILTH-

Ta; 3 -- KORBKOBKYA 3a)KHM; 4 -- YepRaUHOe MepeKPHITHE

600

1

Puc. 13. Ilomepeunoce ceueHHe HAHTHI

NN ENEREN

Puc. 14, PacuerHan cxema KpbimM

TaGnuua 10
Harpyaka HopmatnsHoe KoapdpuumueHr PacueTHoe
3HauyeHMe Ha- neperpy3Ku JHaYeHHe
rpysku, H/m HArpy3KH,
H/m
1. Hocrosinuan (cobeT- 330-3,1/3 = 1,2 408
BEHHbIH BeC IUTHTHI) = 340
2. CHeroBas 900 1,6 1440
3. Homas 1240 - ~1850
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JUAMH, B3ANMOAEHCTBYIOIIMMH TOJBLKO C BHYTDEHHelH obmuBKOit
ILUTHT, PaBeH:
My, = NI = 11430-3,5-10-2 = 400 H-m.

PacuerHblit narubamomniuit MOMEHT B CepeAHHEe JIeBOM 4dacTH
NOKDBLITHA:

M = 2080 -- 400 = 1680 H-m.
Pacuer HanpsKeHHH B IIHTE

HanpsaxeHHs B CKATO-M30THYTHIX SKCTPY3HMOHHBIX KOHCTDYK-
IUAX ompeaeasiorca no dopmyaam [53] u [54].

Onpenensas rubKocTh maHeNdeil B ryIocKocTH maruba ¢ yderom
n. 4.22) nonyyaem:

A max = o/ Tmin =1L I/A,,. =
="é,1-1/%’?§8‘-10-87173-1 T g7.

Ho [uepr. 10} naxoxum ¥ npu A = 97:- ¥ = 0,23.
ITo dopmyae [55] onpenensem sHauenue xoa(b@unnen-ras :

} = 1 - N/PA,R, = 1 - 11430/0,23-173-104-25 x
x 106 = 0,89.

R =25 MIla, R , =7 MIla, R ,, = 14 MIla onpegenseM
no [Tabx. 3] AnA 3KCTPY3HMOHHOro acGecTOLlEMEHTa NpM BPEMEH-
HOM conpoTusieHnn uaruGy 20 Mlla.

PaccunureiBaeM HanpHAKEeHHA B MJIHUTE:

B DPACTAHYTOM nmNoanke

N MR,
6, - e F oceenn -
A, Swr,
11430 1680-7-108
- + = 1,54 MITa;

173-10-4 0,89-440-10°6-14-106

B CXAaToOH nNnoakxKe
N MR,

6= -+ - -
an § Wy,

11430 1680-25-106
- + = 8,24 MIIa;
173104 0,89-440'10-6-14-106
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BpacTaHyTOo# 30He pebep

N  MYR,
By - ooe + eorerm -
A, $m,
11430 1680-3-10°2-7-108
= + = 1,01 MIla;
173-104 0,89-1760-10°8-14-106

BcxaToit soHe pedep

11430 1680-3-10-2-25-106
- = 6,34 MIla.
173 10'4 0,89:1760-10"8-14-108

IIpoBepxa NPOYHOCTH 3JIEMEHTOB ILIMTHI

IIpoBepxy NpPOYHOCTH 2JEMEHTOB CIKATO-M3OTHYTOM ILIMTHI
BHIITOJNHAEM 1o dopmyaam [1] -- [3].

PacueTHBIe CONMPOTHUBIEHHA 3KCTPY3HMOHHOrO aclGecToUEeMeHTa
¢ Y4eTOM HCXOAHBIX JAHHBIX YMHOXMKAIOTCA B COOTBETCTBMH C
[m. 3.2] Ha xoaddunuenTs! ycnosuit paborst &'y u .

[na onpejeneHus ¥, HAXOAUM 3HAYEHHE 6‘ B cooTBercreun
¢ CHulII 2.01.07 -~ 85 K anuTennHol Harpy3xke OTHOCHTCHA BeC CHe-
roBOTO NOKpoOBa ¢ Koadduuuenrom K = 0,5.

AHANOrMYHO ONpeREJEHHMI0 DACYETHHIX YCHJAMH B ILIHTE OT
IOJIHOM HArpy3KM ompejAesaseM M3rubaommii MOMEHT U NPOAOJb-
HYIO CHJIYy OT NOCTOAHHOH M JJIHUTEJBHO AEHCTBYIOLIEH 4YacTH CHe-
T'OBOM HArpy3Ku:

M, = 1040 H'm, N, = 6980 H.
Koadpunuent ¢ no dopmyne [55]

Ng 6980
I R -1- = 0,93.
PA,R,  0,23173104-25-108

Hanpaxenue OoT IIOCTOAHHON HArpy3KH B DACTAHYTON INOJKeE
ILIATHI:

7108
N, MR, 6980 1040-7°10

.g,g--...+ - + - = 0,87 MIla.
A, twr, 173104 0,93-440-10-8-14-108
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Toraa no [n. 3.2] Koadhdbunuenr [ P paseH
7, =6/(e+¢e,) = 1,54/(1,54 + 0,87) = 0,64.

IIo [m. 3.2%] HaxoauM Kodbduuuenr #r= 0,9.

TIposeas MPOBEPKY MPOYHOCTH 3JE€MEHTOB IJIHUTHI, MOAYYHM:

&= 1,54 MIIa < Ry, iy, = 7-0,9:0,64 = 4,03 MIIa;
€. = 8,24 MIla < Ry g 1. = 25:0,9:0,64 = 14,4 MIIa;
6w 6,34 MIIa < Rupyy s’y = 14:0,90,64 = 8,05 MIIa,

Takum o0pa3oM, NpPOYHOCTh AacGeCTOLEMEHTHOM 3KCTPY3HOH-
HOM ILIMTHI oBecrieyeHa.

ITPHJIOJKEHHE 1
Copasounoe

OCHOBHBIE XAPAKTEPHCTHKH BHITYCKAEMBIX
IIPOMBIIIJEHHOCTBI0 ACBECTOLIEMEHTHHIX H3/{EJIHHA
H KOHCTPYKITHH

OreyecTBEHHAA NPOMBILUIEHHOCTh BBINYCKAeT IIMPOKHI ac-
copTUMeHT ac6eCTOLEMEeHTHHIX H3/EeNHil, KOTOPhIe B 3aBHCHMOCTH
oT GOPMEI M OCHOBHOIO HA3HAYEHHA NOAPAIAECAAIOTCA Ha:

BOJIHMCTBIE JIMCTEI; IJIOCKHE JHCTHI; NAHEJH CTeHOBEIE, MmaHe-
a4 (MAUTHE) KPOBEJLHEIC; TIATH! MOAOKOHHEIE; IIBEJLIeDhI.

BoauucTeie JHCTH PAa3JNYAIOTCA MO AJHHE M INHPHHE, BBLICO-
Te M uIary BOJHBI. IIDOM3BOAATCA TPH OCHOBHBIX NpOGUIA BOJI-
HHUCTHX JucToB: 54/200 Tommmmoi 6 m 7,5 mm, 51/177 =n
40/150.

JIuctsr npodmaa 54/200 BHIDYCKAIOTCA IIECTHBOJHOBHLIMH,
npoduns 51/177 -- cemuBonHOBEIMH, npoduas 40/150 - cemu- u
BOCHBMHMBOJHOBBIMH. Ha cTaauu ONBITHONH MAPTHH OCBOEH BEHINIYCK
ac6eCTOLIEMEeHTHBIX BOJHHUCTHIX aucToB BK npodpunsa 135/350
aaurou 3300 mm, paGoralomux Ha nposaere 3000 mm.

IInockme JMCTHI B 3aBHCHMMOCTH OT criocofa H3roTOBJICHHSA
NOAPAa3AENAIOTCA HA NPECCOBAHHEIE M HemnpeccoBaHHble. OHH MoO-
TYT BBINYCKATHhCA OOBIYHOIO CEPOro uBsera, C AEKOPDATHBHOM OT-
AEeNKOM HMJAM OKpAlleHHBIMM CHJIMKATHHIMM Kpackamu. ILmockue
JIMCTHI MOTYT OhITH KAMUGPOBAHHLEIMHM MO JJIMHE H IIHPHHE NMYyTEeM
AOMONHHUTENbHO! 06paGoOTKHM B 3aTBEpAEBIIEM COCTOAHHMM MM He-
Kaau6GpOBaHHBIMH -- DA3PE3aHHBEIMH B ILIACTHYECKOM COCTOSHMH.
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B 3aBHCHMOCTH OT KadyeCcTBa HM3TOTOBJIEHHA JHCTHI ITOApPa3feni-
I0TCA Ha ABa copra: A -- Bpicuinit, B -- mepsslit.

T'pynny acGeCTOLIEMEHTHBIX KOHCTPYKLMH COCTaBIAIOT H3Je-
NN, H3POTOBJIAEMBIE 110 3KCTPY3HOHHOI TEXHOJOr1H.

Ilanenn, M3roTOBJEHHEIE METOAOM 3KCTDPY3HM, MPEACTABAAIOT
coBoif MOHOJMHUTHEIE MHOTOIIYCTOTHBIE M3AENUA; B IIYCTOTHI 3aKJA-
ABIBAIOT yTenaureas. Ilanean nmoapasaensiorcsa Ha KpPOBeJbHbIE M
creHosele. Ouu Brimyckatorcsa aaunoit 3000 m 6000 mM (creno-
Boie) 1 3000 MM (xpoBensHusle), BeicoToit 60 u 80 MM (ana mepe-
ropoaok) u 80, 120, 140, 160, 180 MM (KpoBeabHBIE H CTEHOBBIE).

IInuTH TOAOKOHHBIE ACGECTOLEMEHTHHIE SKCTPY3HOHHBIE BHI-
nyckaiorca anuHoir 940, 1440 m 2200 MM, OHH MOryT BbINy-
CKaTECA IO COrJACOBAHHIO C NPEANDHATHEM-M3FOTOBHTENEM H
apyroit anunki, HO He Gonee 3000 mm. IIImpuHA NOAOKOHHBIX
naut or 150 xo 350 mm, Tommuna 20 u 30 mm.

IlIBennepsr ac6ecTOleMEHTHEIE 3KCTPY3MOHHBIE H3TOTOBJAIOT-
ca gauHoit xo 3000 mm, BrIcOTO# OT 65 KO 170 MM.

BoaHHuCTHEIE JIMCTH

AcGecTOIEMEHTHBIE BOJHHUCTBIE JUCTHI NPeAHA3HAYEHBI MJIA
YCTPOHCTBA KDOBEJNh M CTEHOBBIX OTPAXKAAIOIIMX KOHCTPYKIMiA
3gaHnit ¥ coopy:KkeHumii. B 3aBCHMOCTH OT BMAA JUCTOB OHM INPH-
MEHATCA AJA YeDAAYHBIX H 6ec'-1epna'-mblx KpOBeJbh M YKIaAbI-
BalOTCA HA pa3aHyHbIe IIPOJIEeThI.

JIncTsl  acbecTOLEMEHTHEIE BOJHHCTHIE CPEeAHEero mnpoduiasa
40/150 Buinyckalorces npeanpuaruamu orpacau no I'OCT 20430~
84" (puc. 1).

. JImersl ac6ecTOLEMEHTHbIE BOJHHCTHIE YHHMHIMPOBAHHOIO
npoduna  54/200 Beimyckaorcn no  T'OCT 16233 -- 77*
(CT C9B 2438 — 80) (puc. 2).

JIucTbl acBecTOLleMEHTHBIE BOJHMCTBIE BBICOKOrO Ipothuaa
51/177 H3roTOBAAIOTCA B OrpaHMYEHHOM KOJMYECTBE II0
TOCT 24986 - 81 (CT COB 2438 ~ 80) (puc. 3).

JIncret acBecrouemMeHTHBIe BOJMHMCTHIe BK GhiiM OCBOEHBI Ha
arane onkuTHON nmaprum no TY 21-24-49 — 73 (puc. 4).

Du3NKO-MeXaHUYEeCKHe ITOKA3aTeNH BOJHHUCTHIX JHUCTOB B CO-
OTBETCTBHH ¢ TPeGOBAHMAMH HOPMATHBHO-TEXHHUYECKOH XOKYMEH-
rauun (HTI) npusegenst B Taba. 1.

IInockue muCTHI
IInockue acGecTOlEMEHTHBIE JMCTHI NMpPeAHA3HAYEHBI IJIH H3-
FOTOBJIEHHA CTEHOBHIX NAHENIEH, ITIMT MOKPLITHI, MeperopoJoK CaHTeXKaOHH
M [IDYTHX CTPOMTENPHBIX KOHCTPYKIMH, 2 TakXe [UIs BHyTpeHHeH U HapyxX-
HO# OGTHIOBKH 3[AaHHA U COOPYKEHHI,

* TonmbKo apMHpOBaHHbIe.
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ancrsl BK

71



TaGnuua t

Kareropus JIHCTOB, [Tokazarenu

HOPMaTHBHBIH —

HOKYMeHT npefel Ipod- | cOCpefOTOYeHHAs | ITOTHOCT, yhapHas
HOCTH IIpH Harpy3Ka oF rfem3, we BA3KOCTh
narube, MIla | urramna, kH MeRee kIbk/m2,
(xrc/cm?), (Krc), He MeHee He MeHee
He MeHee

Jlucsi 40/150

TOCT 20430-—84*
(CT C3B 2438--80)
BBICIUHHA COpT,
Kareropus Ka-
YeCTBA:
BRICIUAS 17,5(175) 17,5(175)
nepBast 17,5(175) 17,5 (175)
To Xe, nepBeilt 16 (160) 15(150)
copT
JIncrs1 51/177
T'OCT 2498681
(CT C3B 2438--80)
BBICILIMH COpT,
KaTeropus Ka-
YeCTBa:
BrICIIAs 17,5(175) 4,9 (490)* 1
nepBas 17,5(175) 4,5(450)* 1,6
1O Xe, NepBLl 16 (160) 4,2(420)* 1
copT
Tlucrst 54/200
roCT 1623377
(CT C3B 2438--80)
BBICHIHIt COPT:
BhICIUeH KaTerOpHH
KaYecTBa MpH:
t =6 MM 18,5 (185) 16,5 (165) 1,7
t 275Mm 21(210) 23,5 (235) 1
fiepBo#l KaTerOpHH
KayecTBa MpH:
t =6 MM 18(180) 15 (150) 1,7
t =75mm 20(200) 22(220) 1,7
mepBoOro copTa
TiepBOi KaTeropuu
KadecTBa IpH:
1 =6mMm 16 (160) 15 (150) 1,65
t =75MM 19(190) 22(220) 1,7
Tueret BK 135/350 24 (240) 48 (480)** 1,7
TY 21-24.49.73
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* Moka3aTeJd OTHOCATCA K HCIBLITATENBHOM MIIAHOYHOM Harpyske, KH (kre).
** NMoxa3aTenu OTHOCATCA K Paspyliaolliedi NIaHOYHOM Harpyske, MIla (xrc/cmz).

AclecTOnleMEHTHEIE IJIOCKHE JIMCTH THIOpasMepa 3,0x1,§r
rommuuoit 8 m 10 MM Beimyckalorca no I'OCT 18124 .. 75
(CT CO9B 827 — 77). Brinyck miocKHX acGecToleMeHTHBIX JuC-
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Tabnuna 2

Tloxa3larem Hopma psist nucroB
MPecCOBAHHEIX HEMpecOBaHHBIX
BBICILIHIH nepBrift BRICIUHH nepBHIf
copt (A) | copr (B) copT (A) copr (B)

Tlpemen NPOUHOCTH Ip ;:
mmﬁe MIla (xrc/em?), He
MeHee

TlnotHocTs, r/cm He Menee 1,8 1,8 1,7 1,6
VYnapuas nnaxoc'rb xIbk/m 2,6 (2,6) 2,5(2,5) 2,5(2,5) 2(2)
(xrcecM/cM?) , He MeHee

KopoGnenune, MM, He 6onee 0,6 0,6 0,6 0,6

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

TOB, OKPAIIEHHBIX CHMIMKATHBIMH KDACKaMH, OCYIIECTBAAETCA B
orpaHMYEeHHOM Koaudectse 1o TY 21-24-72 - 78.

DU3HKO-MEXaHNYECKHe IMOKA3aTeau IUVIOCKHX JHCTOB INpPUBE-
aenn! B taba. 2.

Ilanesw cTeHOBEIC M NMaHe H (NMIHTH) KPOBeXLHEIE,
H3rOTOBJICHHELIE TI0 3KCTPY3HOHHOM TeXHOJIOTHH

IIpeanasHaueHs! AaA YCTPOMCTBA IOKDPHITHH NOJ DYJOHHYIO
KPOBJIO, CTEH H IEPEeropofoK 3JAHHIMK M COODPYKEeHM, 3a MCKJIO-
YeHHM  JReTCKHWX  JiedeOHO-NMPODHMIAKTHYECKMX  yIPeXAeHMA
(puc. 5).

REEEEEP

/595.

.Pue. 5. Ac6ecronemMeRTRLIC IKCTPY3HOHHRI®
CTeHOBLIE M KPOBERLEBIE MAHEIH
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Ta6bnuua 3

) Pa3sMmepn naHes, MM KonTponbHas Harpy3ka,
xH (xrc)
DuHa I BBHICOT2
3000 60 50(S00)
3000 120 130(1300)
6000 60 20(200)
6000 120 40(400)
TaGnuua 4
Pa3Mepbl NaHemH, MM Kourponsnas uarp;axa, KH (xrc), s
naHene# muuHolM, M
IMHpHHA r BLICOT2 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; 14
40 He ncnbiThIBalOTCS
360 180
Ta6bnuua s
Pa3zMeps! naveny, MM KouTtponunas Harpy3ska, kH (kre)
JNHHa BEICOTa
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)

CTeHKH maHeJelf BCeX THIOB HMEIOT MpeAea IMPOYHOCTM
npn uaube ne memee 18(180) MIIa (xkrc/cm2) - KpoBenbHBIE M
16(160) MITa(xrc/cm2) -- creHoBhie.  ILnOTHOCTE He  MeHee
1,6 r/cm3.

ITanenn npm ucneiTaHuH HA H3arub BeIZEpKHBAIOT Gea npu-
3HAKOB DA3PYILUIEHMA KOHTDOJBLHBIE HArDY3KH B COOTBETCTBHH C
Tpe6oBaHMAMM TexHHYeCKHX ycaosmit: TY 21-24-82-81 “Ilanenn
acGecToneMeHTHBIE 3KCTpy3uonusie” (raba. 3); TV 21-24-97-82
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Puc. 6. AcGecronementanie

IKCTPY3HOHHEIC NOAOKOHHDbIC NAHTAI

"Tlanenn ac6ecTOLleMEHTHBIE 3KCTPY3HOHHBIE AOGOPHBIE M YIJO-
BeIe” (Taba. 4); TY 21-24-98-82 ”Ilanenu ac6ecTOneMEHTHBIE JKC-
Tpy3noHKbIe BeicoToit 80; 140; 160; 180 mm” (Taba. 5).

IITHTH NOROKOHHEIE AcCOEeCTONEMEHTHEIe JKCTPY3HMOHHEIE
(puc. 6) Bunyckatorea mo TY 21-24-90-80 u TY 400-1-229-82.

IIpenen npouyHocTH npu m3ube o6pasmoB, BHIPE3AHHBIX N3
nauTel He meHee 14(140) MITa(xrc/cM2), nioTHOCTE -- He MeHee
1,55 r/cm3.

Illsennepsl ac6eCcTOmEeMEHTHbIE 3KCTPY3HOHHEIE

IlpennasuauaoTca AaA uarorosaeHua cGopHeIX acbGecroue-
MEHTHBIX KOHCTDYKUHt, Beimyckaiorca mo TY 21-24-89-
81(puc. 7).

On3nKo-MexaHHYeCKHe MOKA3aTeaH IIBeJJIEePOB IIPUBEAEHHI B
Tabxa. 6.

TpancnopTHpoBanue M XpaHeHHe ac6ecTOlEeMEeHTHBIX M3JeNIHnik

AclecTOuIeMEHTHBIE BOJHHUCTBIE M ILJIOCKHME JHCTHI IIPH XpaHe-
HUH YKJIAABIBAIOTCH HA CHELHANbHBIC IMMOAAOHBI B CTOIBI.

IIpn norpysouHO-pa3rpy304YHLIX ONepamuMAXx H ADPYTHX mnepe-
MELIEHUAX He AonycKaeTca cOpachIBaHHE JUCTOB, & TAKIKe YAaphl
o HUM.
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Puc. 7. Ac6ecroneMeRTHEIC IKCTPY3HOHHEIE

mBennepsl
Tabnuna 6
Tokasarenu J Hopma
Tlpenen mpo4YHOCTH NpH HaruGe, Mlla (xrc/cM?), He MeHee 16 (160)
InorHOCTS, I'/cM3, He MeHee 1,65
YnapHas BA3KOCTb, KIbk/M2, He MeHee 2

Paspyuatolas Harpy3Kka npu uarube wsennepa, kH (krc), He MeHee, I

AllIJ-65-9-35 1,6 (160)
AlI3-100-9-35 2,0(200)
Al3-120-1042 3,0(300)
Al3-140-11-42 4,0(400)
AlI>-170-1245 5,5(550)

OTrpyske TPAHCIOPTHBIMH NAKETAMH TIIOAJEKAT BOJHHCTHIC
JHCTHI H MJIOCKMEe KPYIMHOPa3MepHEIe JHUCTHI.

Ac6ecTOlleMEeHTHEIE BOJHHCThle JUCTHI npobuas 40/150 n
54/200 nepeBo3siTCA B MAKETAX C MCIOJb30BAHHEM MHOroo6OpOT-
HBIX MetamandecKux Kaccer KBJI-2,7 nmo TY 21-32-212-83.

ChopMupOBaHHBIE NAKeTHl TPAHCIIOPTHPYIOTCA KDAHOM Ha
CKJIaJ, rae ycraHaBauBalTca B mrabean He Gonee wem B Tpm
Apyca 110 BBICOTE.

Bce norpy3o4HO-pa3rpy304Hble H CKJIAQACKHE ONepaluHyu ¢ Kac-
cetaMd M cHOPMHPOBAHHBLIMH ITAKETAMH NPOM3BOIATCA KDAHOM,
0GOPYAOBAHHBIM CIELMATHHOM TpPaBepCOif MM YEeTHIDEXBETBEBBHIM
CTPOTIOM.

PasmelnieHne H KpeIJIeHHe ITaKeTOB periaaMeHTHpyerca "Tex-
HUYECKHMMH YCJIOBHAMH Da3MelLEeHHA M KpeIlJIeHHs IakeToB acle-
CTOLIEMEHTHBIX BOJHHCTBIX JUCTOB Mapok YB-6; VB-7,5; CB-
1750 B uerhIpexoCHBIX moayBaronax”, yrsepxaennsimu MIIC 13
mapra 1982 r.
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Pue. 8. Cxema ycTaHOBKH CTON acGeCTONEMEHTHRIX
3KCTPY3HOHHLIX NaHEJeH HA MOAKAAAKKH

Ilnockne acGecToueMeHTHBIE JMCTHI pasmepom 3x1,5 M, co-
6paHHbBIe B IIAKeThl, KPEMATCA METANNMYECKOK JIEHTOM MAM MAr-
KOif IMpoBOJIOKOI.

ChopMHpOBaHHEIE TAKETHI, YJIOMKEHHBIE HA IOAJOHBI HJIU
OpycKH, AOMKHBI XPAHHTHCA HA CKJagax.

ITorpyska maxeroB acGecTOUEMEHTHBIX NJOCKHX JIHMCTOB pas-
mepom 3x1,5 M mnpoussoaurcs Ha niaardopMel, 00OPYAOBaHHBIE
OMOPHO-KPEeNeXXHLIMHA ycTpoiicrBamMu. IlakeThl NmIOCKHMX JHCTOB
pPasMelIAIOTCA B OTCEKAX OIMOPHO-KPeNMeXHLIX YCTPOMCTB B IBa
Apyca.

PasmellieHne M KperuieHHe NMakKeToB IJIOCKHUX JIMCTOB OCylLle-
CTBJSAETCA B COOTBETCTBMH C "TexHMUECKMMH YCJIOBMAMH NOrpya3-
KH M KpeIlJIeHHA rpy3os”, yreepaaeHHeiMu MIIC.

Ilanenu acGeCcTOLlEMEHTHBIE 3KCTPY3HMOHHBIE HA CKJaZe y mo-
Tpefurena (B TOM 4mucjIe HA CTPOHTEJBHON MIOLIAAKE) AOJIKHBI
XPAHHUTBHCA TOPUBOHTAJNIBLHO, B CTOIIAX MO THIIAM M Da3Mepam.

Kaxpas cTona yXJaablBaeTCA HA NMOAKJIAAKH, YCTAHABJIHBAE-
Mbie NMapajieIbHO TOpIaMm M obecriedyuBaIOINe YCTOMYNBOE ITI0JIO-
JKeHHe naHeJe, B COOTBETCTBHH C HIIKENPHBEAEHHON cxeMoit
(puc. 8); npu XpaHeHHH IIaHeJeH BHICOTA CTONBI HE AOMIKHA OBITH
GoJiee ABOiItHOM mIMpuHbl naHenaeit (1,2 m).

Bricora mnoakaazok BeiGupaerca Takum o6pa3oM, 4YTOOBI
npeaAOTBPATHTHh BO3MOXKHOCTH INIOATEKAHMA BOALI B 3aIlOJIHEHHbIE
YTENIHATENeM MyCTOTHI.

Ilanenn moyxKHB!I GBITH 3ALIMINEHBI OT MHTEHCHBHOIO YBJAXK-
HeHHuA BO u3bexkaHue UX CMepP3aHHA.

JauHA TOAKAANOK HO/MKHA ObiTh He MeHee 65 cm. Ilomepx-
HOCTh HMX JOMKHA OBITH POBHOM, HCKIIOYAIONIEH IOBpEXAEHHE
IIOBEPXHOCTH IaHeJeit.

TpancnopTupoBaHne ac6eCTOLIEMEHTHBIX 3KCTPY3MOHHBIX IIa-
Heflell aBTOMOOGHJIBHBIM M )KEJE3HOLOPOXKHBIM TPAHCIIOPTOM OCY-
LIECTBAAETCA TAKETAMH B CTPOINAX, MAKETHDPYIOLIHUX IIOJYKECT-
xux mo TY 21-32-229-84.



ITPHJIO’REHHE 2

NEPEYEHb THIIOBHBIX ACBECTOIIEMEHTHBIX
KOHCTPYKI{HH

A. Tunoesie ac6eCTONEMEHTHRE KOHCTPYKINHH
IS CebCKOXO3AMCTBEHHOrO CTPORTENBCTBA

1. Cepua 1.865.9 -- 13 "IlinTtel AnuHOK 3 M C AEPEeBAHHHIM
KapKacoM AJIA COBMEIEHHBIX MOKPBITHH CeNBCKOXO3ANCTBEHHRIX
ananui ¢ acbecToueMeHTHOM Kposiaen”. Bruin. 0, 1.

2. Cepua 1.832.5 -- 11 "Ilanenn Ha JepeBAHHOM KapKace
AJXMHOM RO 3 M IUIA CTEH CeMbCKOXO3AMCTBEHHBIX NPOU3BOACTBEH-
HEIX 3xauuit”. Bem. 1 -- 6.

3. Cepua 1.832.8 -- 12 "CreHn rOpH3OHTANBHOM pa3pe3KH M3
acBeCTOIIEMEHTHBIX 3KCTPY3HOHHBIX MaHeJed AJA CeJbCKOXO03Aaii-
CTBEHHHIX npexnpuatuit”. Bum. 1, 2.

4. Cepus 1.860.8 -- 7/85 "IlokpeiTHa M3 acGeCTONEMEHTHLIX
SKCTPY3HOHHBIX IUIMT JAJA CeAbCKOXO3AMCTBEHHBIX 3aHWii”.
Bemm. 1, 2.

5. Cepus 1.830.8 -- 1/86 "Ileperopoaku u3 acGecTomeMeHT-
HBIX 3KCTPY3MOHHBEIX NaHeNeM MJIA CeIbCKOXO03AUCTBEHHBIX 3za-
Huit”. Bein. 0, 1, 2.

6. Cepua 1.843.5 -- 1 "IIautel AnuHONK 3 M C JepeBAHHBIM
KapKacoM AJA HEHCNOJb3YEeMBEIX 4YePAAYHBIX IEPEKPBITHH CeJib-
CKOXO3AMUCTBeHHEBIX 3xauuit”. Brin. 0, 1, 2.

B. Tunoene ac6ecTOnEMEHTHREE KOHCTPYKIHH
AN MPOMBIIIIEHHOr0 CTPOMTEILCTBA

1. CreHsl rOpM3OHTANBHOM De3KH M3 ac6eCTOIEMEHTHBIX 39KC-
TPY3MOHHBLIX TAHeJeH ANA ONHOITANKHEIX NPOMEIIIJIEHHBIX 31a-
anit 1.930.8 -- 2. Bamn. 0, 1, 2.

2. CTeHBl rOpM3OHTANBHON peskH M3 ac6ecTOLEMEHTHBIX JKC-
TDY3HOHHBIX IaHeJed AJIA OAHOITAKHBIX INMPOMBILJIEHHBIX 37a-
HUHA C JIeTKHMH METAJUVIMYeCKMMH KOHCTPYKuuaAMH (Kapkac)
1.432 -- 13. Bem. 0, 1. Ilanenn ¢ JepeBAHHBIM KapKAaCOM.
Bein. 1.

3. IleperopoaKH 3KCTPY3HMOHHBLIE AJS MHOI'O3TAXKHBIX IIPO-
MeiieHHbIx 3panuin 1.430.8 -- 3.

4. Ileperopoaxku naHexbHbIe H3 ac6eCTOLIEMEHTa CO CTAaJbLHBI-
mu o6askamu 1.431.9 -- 25. Buin. 1, 2, 3.

5. CTeHnl OAHO3TAKHBbIE IPOMBLILLICHEHX 3faHuii u3 acGecTo-
LEMEHTHHX 3KCTPY3HOHHBLIX IaHejJeil BePTHKAJBHOH Dpa3pe3KH.
HIudp 151 -- 78 ITHA N npomaxaumii.
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8. Ilnurnl (nanenu) acGeCTOLEMEHTHBIE 3KCTPY3HMOHHEIE AJA
CTeH, MOKPHITHH, NeperopoioK, 3XaHUi DA3NIHYHOrO0 HA3HAYEHHH,
YKa3aHusA 0 npumeHeHuo H pabouue yeprexxu. Cepua 1.000.8 --

1 IHUHAnpomananuii, IHUNUCK.

7. AcfecTolleMeHTHBIE IUIMTHI NOKDHITHI AJIA TPOM3BOACT-
BEHHBIX 3XAHUM C JErKMMH METAJJIMYECKHMH KOHCTPYKIHUAMH
1.465 -- 11. Bun. 0, 1. ITHAHUII3. Kapxkac us acGecToueMeHT-
HEIX IIBeJUIepoB. Buim. 2.

8. IInuTH C AepeBAHHBIM KAPKACOM AJAA KOHCTPYKIUWE OZHO-
STAKHBIX NPOMBINIEHHBIX 3xanuit 1.465.5 -- 12.

9. IToxpeiTHa M3 ac6eCTOLEMEHTHHIX SKCTPY3HOHHBIX ILTHT
ANA OXHOSTAXKHEIX IPOMBILLIEHHBX 3JaHMH C¢ MeTANIn4YeCKHMHU
HeCYIIMMH KOHCTpyKunuamu 1.460.9 -- 13,

COJEPKAHHE
1. O6IIAe MOMOKEHHEM . vuvreeeerareranas cenressasasusnsaees [ )
2. MaTepHANBI.....cccveerermraressnsesranes ceeasissenierietertnsensenscessesnessersrsanen 5
3. PacueTHble XapaKTepHCTHKE
MATEPHATIOB «.evvuirresernansrenasessssensssmssrrsssenssssssssansssane FN 5
4. Pacyer 31eMeHTOB ac6ecTONEMERTHRIX
KOHCTPYKIHM c.ovuvrerierenrienens srescescecccesenistcrsatsessasons ceessnsecccccanrannens .8
5. Pacuer aneMeHTOB coeAMHeHHH
acbecTolleMeHTHBIX KOHCTPYKIHM............ cessenasesserssernsnsancanssasescnnsene 11
6. Yka3aHHEA 00 TPOSKTHPOBAHKIO
ac6ecTONEeMEeRTHRIX KOHCTPYKIEN «vovucecnees vesesessssnseresennsrososesesssasaanes 11
7. IlprMephl pacuera acGecTOLeMEETHBIX
KOBCTPYKIHE...... cerrasirsecesarsrrnsenas cescreosaressennes eeresaneeeesesessrnnoaersses 17

IIpumep 1. Pacyer BOJIHECTOrO JIECTA

AN KPOBJIH .«..coeen testsecscstsnsesssanes [ETTT TS TT TS TRy cesreenen conerece eerseneannenes 17
IIpumep 2. Pacyer ILIATH ¢ AepeBAREBIM KaPKacoM
IO\ BOJIHHCTYIO KPOBJIIO «ccvesrsvseessssesassnsnsssssessssonsss erereeennsessenss veees 21
Ilpumep 3. Pacuer IIATH ¢ lepeBAHHBIM KapKacoM
HOA PYJOHHYIO KPOBJIIO .cieeesersasosones sesnsesecrstincenesnerccnsnsenceneses veeerens 32

Ipumep 4. Pacuer IIATH ¢ KAPKAcOM

H3 3KCTPY3HOHHEEIX IIBEJLIEPOB

IO BOJTHHCTYIO KPOBIIO .cceeeeersenss rasesennsas csssccccnsnees ceecssceaasassccascasancs 38
IIpumep 5. Pacyer creHoBolt manexH
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Mpumep 7. Pacyer GeckapKacHOX CTeHOBON DaHENH ............. creeeecenee
IIpumep 8. Pacuer CTORKHE B3 3KCTPYSHOBHOTO IIBEJLIECPA ..cvererereneens

Ilpumep 9. PacyeT 3KCTPY3HOHHOM ILTHTH IS

6e3pyJOHHOR KPOBMH..cureeerrrcesiranrnnes S ceeersesasnnenne

Hpuaoxenue I. OcHOBHBI® XBPAKTEPHACTHKH
BBEIYCKaeMBIX IPOMBIILICHEOCTBI0 8COecTONEMEeRTHAIX

HIZeSTHH M KOHCTPYKITHME .cvveiinreinracossessssnnsiesceiscscscsarsnsssesssnnsanass

ITpunoxenue 2. IlepeueHs THIOBHIX acGecTONeMEeHTHRIX

KOHCTPYKIHH . ...vvvvrneiivanciennnes erereratueentaraetranaraaasesstattnnsrtassrarsernn

CnipaBouHoe usganue

NMPOEKTHPOBAHUE ACBECTOLIEMEHTHRIX
KOHCTPYKLIUA

Texunueckue penaxtopnl H H. Axcenoaa, M.C. Auutkosa
Koppexrtoput B.H. I'anwososa, C.A, 3youauna, H.C. Cafponoea

Oneparop P.A. lpuwun
HB N° 5781

Pa6oTa nOAroTOBJIEH2 Ha IEPCOHANEHOM KOMILIOTEpE

TNonmicano B neyars 17.05.90 dopmar 60x88 1/16

Bymara odcerHas N¢ 2 [ledars odcerHas Yoi. mew. 1. 49
Yen. kp.-otT. 5,15 Yu-u3n. 1. 4,46 Tupax S000 k3. Han. N°XI1-2983
3akas 1925 Hena 20 xon.

Crpoltusnar 101442, Mocksa, KanseBckai yn. 23a

MockoBckas Tuniorpagms N 9 HIIO
"’Beecoio3Has KHUKHas nanara”
I'ocynapcreentoro xomurera CCCP no meyatu
109033, Mocksa, Bonouaesckan yin., 40
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