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NPEOUCIIOBUE

B «OCHOBHBIX HampaBIeHUSIX 3KOHOMUYECKOTO U COUMAIBHOTO pa3BU-
tuss CCCP Ha 1986—1990 roget u Ha mepuon no 2000 roma» [1] mpemycmar-
pUBaeTCs TMOCIENOBATEJIbHO TIPOBOAUTH NaJbHEWINIYI0O WHAYCTPHUAIU3ALUIO
CTPOUTENHLHOTO IPOU3BOJACTBA, NpeBpalias ero B eAUWHBIH TPOIecC BO3Be-
NeHUus] OO0BEKTOB W3 DBJIEMEHTOB 3aBONCKOTO W3TOTOBJIEHUS. YJIyYNIUTh
CTPYKTYPY TPUMEHSEMBIX CTPOUTENbHBIX KOHCTPYKIWU U MaTepuaiaos,
pacIMpuTh UCTOJb30BaHUE MPOTPECCUBHBIX U3NENIUI M3 IpeBeCUHBI, obec-
MEeYNUTh YIYUYIIeHWEe MCTOJIb30BaHUS JIECOCKIPbEBBIX PECYPCOB, IMpexXIe BCETO
MyTeM TIOBBIIIEHUSI KOMIUJIEKTHOCTH TIepepabOTKM NPEBECHOTO CHIPhs, a
TakKXe OTXONOB NepeBOo0OpadaThHBAIOIIUX MPEANPUATUN HJIs TPOU3BOACTBA
NPEeBECHBIX TILIUT.

Pemennio mocTaBieHHBIX 3amady, a TakKXe CHUXEHUIO METAJNIOEMKOCTH
CTPOUTENbCTBA M OOJETr4YeHWI0 KOHCTPYKIUU OyoeT crmoco6CTBOBATH Nalb-
Helillee pa3BUTUE U BHEAPEHUE B TMPAKTUKY IPOTPECCUBHBIX AEPEBSIHHBIX
KOHCTPYKIMI C UCIOJb30BaHNEM KIJIEEHOU NpeBeCHHBI, (paHephl, NPEeBECHBIX
IUIUT U psila HEeMEeTAUIMYeCKUX MaTepuasos.

JepeBsiHHBIE KOHCTPYKIIMU, OCOOEHHO KJIeeHbIe, 3aBOJCKOTO W3TOTOB-
JIeHUSI B OCHOBHOM OTBEYalOT TepeuyucieHHbIM TpeboBaHUsM. OHU Jerkw,
CTOUWKM K arpeCCUBHBIM XMMWYECKUM BO3JeHCTBUSIM, B OOJBIIWHCTBE CIy-
yaeB 00J1aJaloT OUAJIEKTPUUYECKUMU CBOWCTBAaMU, NAIOT BO3MOXHOCTBH Tepe-
KpBIBaTh OOJBIIME TPOJIeTHl. s MHOTMX pallOHOB CTpPaHBl IpeBecHUHA —
MECTHBIII CTPOWTENbHBI MaTepual.

B paszBuTHU nepeBSIHHBIX KOHCTPYKIMU TPOU3ONULIM H3MeHeHus. Paz-
paboTaHBl WX HOBBIE BUIBI, METONBI pacyeTa W IMPOEKTUPOBAHUS, a TaKxXe
CIOCOOBl U3TOTOBJICHUS.

OcHOBHas 1elb NAaHHOTO CIPaBOYHUKA — JaTh KpaTKuUe W HUCYEPITbI-
BaloIINe peKOMEHIAMU MO MPOEKTUPOBAHUIO W pacyueTy NepeBSIHHBIX KOH-
cTpykuuit. B HeM mpuBeneHB XapaKTepUCTUKM MaTepuaaoB, OCHOBBI pac-
yeTa W TPOEKTUPOBAHUS NEPEBIHHBIX KOHCTPYKIUN, TMOJYYUBIIUX HINPO-
KO€ pacrmpocTpaHeHUEe, a TakXe MepPCNeKTUBHBIX, MPOUIEAIINX KCIepUMeH-
TalbHYI0O TPOBEPKY B CTPOUTENbCTBe. I[1OoAPOOGHO pPacCMOTPEHBI BOTPOCHI
pacyera Hamboyiee XapaKTEePHBIX KOHCTPYKI M, IJsI KOTOPBIX TPUBEICHBI
YUCJIOBbIe TpuUMephl. [ ns oOyieryeHUs] pacyeToB MAaHBI BCIOMOTaTeNbHBIE
tabaunel. CTaTuyecKuil pacyeT OJHON M3 MPOCTPAHCTBEHHBIX KOHCTPYKUMit
BBITIOJIHEH ¢ mnpuMmeHeHuemM OBM. HekoTopbie Bompochl pacuera -(4acTHbIE
6o Kacawolnuecss KOHCTPYKLWI, He MOJYYMBIIUX TOCTATOYHOU MPOBEPKU
B TMpakTUKe TMPOEKTUPOBAHUS U CTPOUTENHCTBA) B CHPAaBOYHUKE He
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npuBeneHbl. s uX pacyeTa JaHa CChUJIKA HAa COOTBETCTBYIOIIME U3TAHUS,
yKa3aHHbIe B CIIMCKE JUTEepaTypHhl.

Mpenucnosue, rnaBwel 1, 2, 4, 7, 8, § 11.1...11.3, 11.5, 11.6 Hanuca-
Hel M. M. Tpunem; rinaBel 6, 9, 13 u nmpunoxenune X — B. B. ®ypcoBriM;
riaBa 12 m mpunoxenue IX — JI. M. BbabymkunbiM; taaBel 3, 5, 10 u
npunoxeHus [...VIII — B. WU. 'punem; npumepst 7, 8, 9, 12 (1-it BapuaHT)
u§ 114 — II. T. Tanymko.

ABTOpBI BBIpaxaloT OmaromapHocTh corpynHukam LHHHHMUCK wum. Ky-
yepeHko E. M. 3namenckomy u C. b. TypkoBckomy 3a IpeagocTaBJcHHE
MMM MaTepualloB MCCJAEeAOBAaHUN OEePEeBSIHHBIX KOHCTPYKILIMIA.

Fnaea 1. OCHOBHbLIE MOJIOXXEHUA MO NMPOEKTUPOBAHMIO

1.1. OBLUME YKA3AHUS N OBJIACTU NPUMEHEHUS
OEPEBGHHbIX KOHCTPYKLIMIA

JlepeBsiHHbIE OrpaxjaaloliMe U HecylulMe KOHCTPYKIIMM PEKOMEHIYETCS
MPUMEHITh B 3JaHUSAX M COOPYXKEHUIX pPa3JIUMUYHOrO Ha3HaYEeHUS, BO3BO-
OUMBIX B paiioHax, JieCHOH (OHA KOTOPBIX II0 HAPOAHOXO3SIHCTBEHHOMY U
npupogHoMy 3HaueHMIo oTHeceH K III mmu Il rpynme, mMmeeT skcmiyaTta-
LMOHHOE 3HaYyeHue, a TakKXe B paloHax C pa3BUTONA MNPOU3BOJACTBEHHOM
0a30if MO HM3rOTOBJECHUIO AEPEBSIHHBIX KOHCTpYKUMI [58].

JInsg TpOu3BOACTBEHHBIX IIOMEIIEHMII C arpecCUBHON cpemoll K cTaau
U Keyje300eTOHY, MpU HEOOXOAMMOCTM CO3JAaHUSI AUIJIEKTPUUYHOCTU WU
«paauoNpo3payHOCTU» 3[aHUN U COOPYXEHUU, a Takxke IJd MOOUIBHBIX
cOopHO-pa30OpHBIX 3MaHUN 3aBOJCKOIO M3TOTOBJEHUS TPUMEHEHUE [epe-
BSIHHBIX KOHCTPYKIIMI JomycKaeTcs BO Bcex paiioHax cTpaHbl. Kpome Toro,
U3 IPEBECUHBI MOXHO BBIMOJHSATH OMOPHl JUHUU BJIEKTpOTEpPEnaYu U OCBe-
TUTEJbHBIX CETEi, CBA3M, a TakXe BpPpeMEHHBIe 3JaHUSI U coopyxeHus [58].

Kneenble nepeBsSiHHbIE KOHCTPYKIIMU PEKOMEHIYETCS TPUMEHSTb IJIs
TeX X€ YCJAOBUN NpU HAJUYUU CHEUMAJTU3UPOBAHHBIX 3aBONOB MO UX WU3-
TOTOBJIEHUIO U COOTBETCTBYIOIIEM TEXHUKO-3KOHOMUYECKOM OOOCHOBaHWM.
IIpu »TOM clienyeT y4uThIBaTh, YTO KJieeHasl ApeBecuHa Haubojee 3pdek-
TUBHA [JIs1 TOJYYEHUS IJIUHHBIX 3JIEMEHTOB OOJbIIUX ceuyeHUul, 3pdekTun-
HOTO KCHOJb30BAaHUS JIeCOMAaTepPUaAJOB pPa3JIUYHOW COPTHOCTHU, YAOBJIETBO-
peHusi TpebOBaHUI K MHTEPbEPY, MOBBINMIEHUS OTHECTOWKOCTU U JIOJTOBEY-
HOCTU KOHCTPYKLIMM.

KoHcTpykuiuu u3 agepeBa MPOEKTUPYIOT NMPEUMYIIECTBEHHO COOpPHBIMU,
3aBOJICKOTO U3TOTOBJEHUSI, C HEOOJbIIUM KOJUYECTBOM TUIIOPA3MEPOB YHU-
GuULMpPOBaHHBIX 3JiIeMeHTOB. OHU MOJIKHBI OBITh TEXHOJOTUYHBI, MaJol Tpy-
MOEMKOCTH IIpU H3TOTOBJCHMU, TpaHCIOpTaOeJbHBI. YHU(PUKALIUSI DIEMEH-
TOB U YacTell KOHCTPYKUMI OCOOEHHO BaxXHa MpPU MPOEKTUPOBAHUM JAepe-
BSIHHBIX KJIEEHBIX KOHCTPYKIMUW U MX M3TOTOBJIEHUU HA TMOTOYHBIX JTUHUSX.

MoHTaxXHblEe COCAUHEHUS JIEMEHTOB KOHCTPYKIIMU MOJXHBI OBITh MpPO-
CTBIMU, YIOOHBIMM IJisl BhINTodHeHUsi. KpemexHble getaau (OOJATHI, BUHTHI,
BKJIEEHHBIE CTEPXXKHM) — U3 CTaJu WJIU BBICOKOMPOUYHBIX TiaacTtmacc. Ckieu-
BaTh JEpPEBSHHBIE 3JIEMEHThHl HAa MOHTaXe He JOoMycKaeTcs.

[lpu mnpoekTUpoBaHUU JEPEBSIHHBIX KOHCTPYKIMU clieqyeT IMIUPOKO
MPUMEHITh M3AEJUSI Ha OCHOBE OTXOJOB NPEBECUHBI (APEBECHOBOJOKHUC-
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Thle, JAPEBECHOCTPYXKEUHBIE U IIEMEHTHO-CTPYXEUYHbl€ TUIUTHI, (GUOPOIUT,
ap6oauT), a TakXe JiecoMaTrepuanabl JUCTBEHHBIX MOPOA C COOJTIOIEHUEM
COOTBETCTBEHHBIX peKoMeHmauuit [27, 43].

B orpaxmamoniux KOHCTPYKUUSIX MOKPBITUM U CTEH OJHOITAXHBIX 3a-
HUI, a TakXe rajepeil cieayeT MpeaycMaTpUBaTh JIETKUE TMJIUTHI U TaHEIu
C NepeBSIHHBIM KapKacoM M HapyXHBIMU ToJkamMu (oOmuBKamMu) u3 acbe-
CTOLIEMEHTHBIX TJIOCKUX WJM BOJHUCTBIX JIUCTOB M CTPOUTEIbHOU (haHepsl,
BHYTPU TOMEUIEHUNW — U3 JIPEBECHBIX IIJIUT.

JlonyckaeTcsi NMpUMEHEHUE NEPeBSIHHBIX KOHCTPYKIMA B TEPEKPBITUIX
XUJIBIX W OOIIECTBEHHBIX 3JaHUN BBICOTOUW He OoJjiee ABYyX 3Taxen (3na-
HUS OETCKUX YUYpEeXIeHUN—OOTHOTO D3Taxa), KpoMe paloHOB, JIECHOU
¢ona kotopbix oTHeceH K III m Il rpymmamM m umMeeT 3KcmjayaTallMOHHOE
3HaYeHUe, TOe BO3MOXHO HUX MPUMEHEHUE B 3JaHUSX BBICOTOW B TpU U
Oosee oaTaxeir [58].

B 3maHUg9X ¢ TOKPBITUAMU U3 AEPEBSIHHBIX KOHCTPYKIIUUN MpeaycMaTpu-
BalOT TOJIbKO HapyXHBbIA OTBOI BOAbl ¢ kpoBau. He pekomMeHayeTcs ycr-
pauBaTh Ha Kpbllle (GoHApHBIE W ApPyrue HaACTPOUKMU.

I[lpu mnpoekTUpoOBaHUU MNpeayCMATPUBAIOT HEOOXOAUMMBbIe KOHCTPYKTHUB-
Hble MEPOIPUATUS M 3alUTHYIO 00pabOTKYy ApeBecHMHBI, oOeclneynBarmOIlIne
COXPaHHOCTb KOHCTPYKIMW MNpPU XpaHEHUU, TPAHCIOPTUPOBAHUU U MOH-
Taxe, a TaKXe JOJTOBEYHOCTh B IMpoliecce 3kcmayaTanuu [49].

I[MpoekTupyoT AepeBsIHHbIE KOHCTPYKIIMU B COOTBETCTBUM C JEHCTBYIO-
IIUMU HOPMaMU TMPOEKTUpOBaHUS U pekoMmeHnmauusmu [11, 38, 43, 49, 50].
[MpennouTeHue cienyer oOTAaBaTh KOHCTPYKIMSIM 3aBOJCKOTO W3TOTOB-
JIeHUS .

1.2. MATEPWANDbI U U3SAENUSA, NPUMEHAEMBIE B KOHCTPYKLUAX

Jls CTpOUTENbHBIX NEPEBSIHHBIX HECYIIMX M OTpaxIaloluX KOHCTPYK-
LU MPUMEHSIOT UEJbHYI0O M KJIEEHYI0 [IpPEBECUHY, MaTepuajbl, HU3TOTOB-
JICHHbIE Ha €€ OCHOBEe, a TaKXe CUHTEeTUYeCKue, MeTaJibl u acbecTo-
LIEMEHT .

JpeBecuHa. JlepeBsiHHbIE KOHCTPYKIIMU M3TOTOBJSIOT MPEUMYIIECTBEH-
HO M3 JlecoMaTepuaioB XBOWHBIX MOPOA (COCHBI, €1u). Msrkue JTUCTBEHHBbIE
nopoasl (OCUHA, TOMOJb) W LMIMPOKO pacHpOCTPaHEHHBbIE TBEPJble JTUCTBEH-
Hble (Oepe3a, OyK) MCHONB3YIOT B3aMEH XBOWHBIX B KOHCTPYKIUSIX Bpe-
MEHHBIX 3JaHUI U COOPYXKEHHUI, a TaKXe, MpU OOOCHOBAaHUU, B KaluTalb-
HbIX 3AaHUsSAX. B KJeeHbIX KOHCTPYKIUSAX JiecoMaTepuandbl yKa3aHHBIX
MOpoJA MOXHO HCIMOJb30BaTh 0€3 OrpaHMYEHUSI, HO MNPU U3IMEHEHUU TeX-
HOJIOTUU WU3TOTOBJIEHUS (OTMepanuii CymKu, CKIECUBAHUS).

TBepabie nucTBeHHBbIe MOpoabl (Ay0, rpa®) MPUMEHSIOT OJi OTBETCTBEH-
HBIX JeTajeil: Harejeil, BKiaablllei, moaymek. [I1pu aToM moabupaloT apese-
CUHY MpPSMOCIOWHHYIO, 0€3 CYy4KOB U JPYrUX IOPOKOB, BJIaXHOCTbIO HE
Boiie 12 %. JlonmycTUMO UCIOJb30BaHUEe APEBECHMHBI Oepe3bl U Oyka mpu
00s13aTeIbHOM AaHTUCENTUPOBAHUU.

JlecomaTepuanbl B 3aBUCUMOCTU OT BUJA U TIOPOKOB pa3neisiioT Ha
copTta. ns HecymMx KOHCTPYKIMUM JApeBeCUHA [OJXHA YIOBJIETBOPSITH
TpeOOBaHUSIM 1-ro, 2-tro u  3-ro coproB mno TIOCT 8486—86E,

5



FOCT 9463—72* —nnsa XBOMHBIX nopon u FOCT 9462—71%*,
IF'OCT 2695—83*—nns nuctBeHHBIX [58].

Odnsi nepeBIHHBIX 32JIEMEHTOB, COENMHSEMBIX Ha TBO3ISIX, APEBECUHY
JIMCTBEHHUIIBI W TBEPIBIX IMOPOA MPUMEHSITh He pa3pemraeTcs. BiaaXHOCTH
IpeBEeCUHBl B KOHCTPYKUMUSIX YCTAaHABIMBAIOT B 3aBUCUMOCTH OT TeMmIepa-
TYPHO-BJIaXHOCTHBIX YycloBUK odkcruyatauuu (ta6a. 1.1). CoprtameHT
KpPYTJIOTO ¥ MUJIEHOTO JiecoMaTepuana ¢ TeOMeTPUIYECKUMU XapaKTepUCTU-
KaMd ¥ TUIOTHOCTb APEBECUHBI MpPUBEAeHBI B mpui. I.

JpeBecHble naacTuku. [l OTOENbHBIX BUIOB KJIEEHBIX HECYIIUX U
OrpaxJaliuX KOHCTPYKIMiII TmpuMeHsioT danHepy Mapok DPCO u OK
(TOCT 3916—69*) coptroB B/BB, B/C u BB/C, danepHsie mnpodunu
(TOCT 22242—76) u TpyObl. daHepHBbIe M3AeAUSI, CKICCHHBIC Ha KapbOa-
MUAHBIX Kiesdx Mapku ®OK, nmomyckaeTcss TpPUMEHSTh B TeMIlepaTypHO-
BJaXHOCTHBIX YcJOBUSIX aKcriayarauuu Al, A2 u b1l. bakenusupoBaHHYIO
dbanepy mapku ®BC (IF'OCT 11539—83) mnpumeHSIOT IS OTBETCTBEHHBIX
KOHCTPYKUUI WIM He 3alMIIeHHBIX OT aTMOC(HEpPHBIX BO3IeiCTBUIA.

JpeBecHocnouctoie muactuku mapok ACII-b, ACIT-B (TOCT 13913—
78%) WMCHONB3YIOT IJISI OTBETCTBEHHBIX 3JEMEHTOB HEPEBSIHHBIX KOHCTPYK-
nuil, a TakXe CTPOUTEIbHBIX NUITEKTPUIECKUX.

JIpeBeCcHOBOJOKHUCTbIE MAUTHI Mapok Tc-400 u Tc-450 (TY-13-444-83),
npeBecHocTpyxkeuHble Mapok JJCIIk Ha kapoamunHom u ACIld Ha deHONb-
HoM kiesax (TOCT 10632—77*) u Ha KaycTU4eCcKOM MarHesute mapku MJITI
(TY-13-519-80), a TakXe LEMEHTHO-CTPyXe4YHble Ha MOpPTIAHILEMEHTE
(TOCT 26816—86) mpuUMEHSIIOT IJsI TOJOK MaHeJei CTeH M Ieperopomaok,
IUIUT TIOKPBITUM W TepeKphITHil. JpeBecHOCTpYyXeUHble MCTOJb3YIOT TaKXe
B KauyeCcTBe OCHOBAHWs TOJOB (HA JlaraXx M 6e3 HUX) C BIAaro3allUTHOU OmeX-
noii. B momemeHusx, mpegHa3HAYEHHBIX IJsI NpeObIBaHUS NIOAE, a TakXke
XpaHeHWs TMUIIEeBBIX TPONYKTOB, TaKWe IUIMTHI AOMYCKAIOTCS TOJBKO IIPU
HaJIW4YU¥M 3aKJIOYEHUS O [OMYCTUMBIX HOPMAax BBIJAETEHUS TOKCHUIHBIX
BEIIECTB.

[MockogbKYy TJIUTH TPU TOTJIOUIEHUU BJIaru HaOyXaloT U TePSOT Mpod-
HOCTb, WX HCIIOJIb3yIOT B OCHOBHOM B TOMEUIEHMSX C TEMIIEpaTypHO-BlIaX-
HOCTHBIM pexXuMoM 3Kcmayarauuu Al, A2, b1, 3amuumamoT oT BIaru u
rHueHus. CopTaMeHT NOPEeBECHBIX TJIACTUKOB M WX IUJIOTHOCTH TMPUBEIECHBI
B npuia. II.

CuHTeTHYecKHe MaTepHalbl. B oTmenbHBIX ciydasx (XMMUYECKU arpec-
CUBHBIX cpenax, 0e3MeTaJNIbHBIX KOHCTPYKIUSAX) TPUMEHSIOT JHUCTOBBIE
nosuadupHsle crekimonnactuku mo MPTY 6-11-134-69 unm crekioTekcTo-
nuta mapok KACT-B (TOCT 10292—74* E) u CTO® (TOCT 12652—74%).
s W3rOoTOBIEHUS] OTBETCTBEHHBIX HeTajeil, Hampumep OOJTOB U CTepXK-
Heli, npumeHsT crekioriactuk AIl-4C (I'OCT 20437—75* E).

s W3TOTOBIEHUS KJEEeHBIX NepPeBIHHBIX KOHCTPYKIUI, a TaKxe
BKJIEMBAHUS WJIM TPUKIEUBAHUS OTIENbHBIX NeTajeil WCIONb3YyIOT CHH-
teTudeckue kien. CocTaBel U MapKuW WX BHIOMPAIOT B 3aBUCUMOCTH OT YC-
JIOBUI B3KCIUTyaTalluu, OOJACTU TPUMEHEHUs B COOTBETCTBUU C PEKOMEH-
nauugmu [11, 49] u ra. 3.

Metanaiabl. B pnepeBSIHHBIX KOHCTPYKLUHUSAX [JiI COCAWHUTEJIbHBIX WIU
IPYTUX OTACIbHBIX OJJEMEHTOB TMPUMEHSIOT CTalb MaJOyTJIepOAUCTYIO
(FOCT 380—71*, TY 14-1-3023-80), rpynma KOTOpOW 3aBUCUT OT CTeIleHU
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" Ta6auua l.1. BraxnoCTs apeBecHibi KOHCTPYKHHMIl H Ko3bdpuuHenTs ycioBuf
paboThl m, ANSl KOHCTPYKUMIl U3 APeBeCHHBI, (aHepsr ¥ ApesecHuix nant [11, 38)

% % HauGoubast
2 srawnocT: s my a1
gg MeHTOB, %
25 XapaKkTepucTuKa SKCnaya-
[_>;:>.§ TalUuy .
£33 s, s
xe = o ] Q 4 A
EEz g8 | 2% [g=2{5| 5 |5 |& 1| §
Cg8 3 23 |R2¢| x = S12| 5
Buytpn oraniuBaeMuix
noMellleHHA npR <<
< 35°C 4 BAAKHOCTH
Boanyxa, %
Al o 60 9 20 1 I 1 1 1 |
A2 61...75 12 20 1 0,7 06 08 09 09
A3 76...95 15 20 09 06 Hepo- 04 0,6 0,7
nycKa-
eTcH
BuyTtpn Heotaniupaemsix
nomewtenust (CHull
11-3-79)
Bl B cyxoif 3one ’ 9 20 1 L { 1 1 1
B2 B nopmanbvHoit 3one 12 20 1 0,7 0,6 0,8 09 0,9
B3 B cyxo#i u Hopmanb-
HOM 30HaxX B OOMe-
IIEHHAX NOCTOSHHOH
BJAAXHOCTBIO  GoJtee
75 % u Bo BJaaxHOH 15 25 09 06 Hep- 04 06 0,7
30He nycka-
eTcs
Ha orxpwitom Boagyxe
Bt B cyxoii 3one 9 20 0,9 He ponyec- 0,5 0,6
B2 B HopmanbHO#H 30ne 12 25 0,85 0,4 xaercs
B3 Bo Braxuo# sone 15 25 0,85
B uvacrax 3panuit u co-
OpYKeHHIH:
Tl CONPHKACAIOWMXCS
C TDYHTOM HJH Ha-
XOASMUXCS B IPyHTE — 25 0,85
2 NOCTOAHHO  YBJAAXK-
HAEMBIX — Heor- 0,75 He nomyckaercs
pasu-
uHBa-
ercst
r3 HaXOMAMNXCA B BO-
ae - — Toxe 0,75 He no-
aycKa-
eTcst

TMpuMmeuanusn: 1. [IpuMeHerde KJeeHhX [AePeBSHbIX KOHCTPpYKLUMA B yeaoeuax Al npn
OTHOCHTEJLHOM BJIaXKHOCTH BO3JyXa HiKe 45 % He Zonyckraercs.

2. B HexjeeHbIX KOHCTPYKUHAK, ISKCANyaTHpyembix B ycaosuax B2 u B3, korga ycymxa apese-
CHHBI HE BI3LIBAeT PACCTPOHCTBA MJH YBeJUUEHHA NOZATIHBOCTH COEHHEHMH, RONycKaeTcd NpuUMEHe-
HHE ApeBecHHbl BJIAXHOCTLIO A0 40 %) NMpH YCJIOBHH 3allHThbl ee OT THHeNHH.



OTBETCTBEHHOCTH U ycjoBul skcnnyarauun (CHull 11-23-81%), Ina coenu-
HEHHs JEePEeBsiHHBLIX 3AEMEHTOB ¢ TOMOIIbIO BKJIEEHHBIX CTEPXKHEH npHMe-
HAIOT KPYIVIYIO cTajb neproauueckoro mpoduas kaaccoB A-II u A-III
(TOCT 5781—82%). Amomunuessie cniaebl J16-T (TOCT 21488—76%) uc-
MOJB3YIOT VIl COEAHHUTENBHBIX GOJNTOB HJH UHJHHAPHUECKHX CTEpKHEH.

AcGecToueMEHT NPHUMEHSIOT /s OrpaXkIaloUHX KOHCTPYKLHH B BHJe
miockux (FOCT 18124—75%) u Boanucthix JucroB (FOCT 378—76;
8423—75; 16233—77%). CoprameHt ux (puBeieH B upHa. V.

RMitq

k74
R M

R Mo

14 30

122|2 2
10 %

24
22

20,

78

76 =
1 1 | 1 L 1 i 1 ! 1

1 i
20 40 60 @ 80° 0 20 40550 0«® o0 20 406’ 60 o°
a

Puc. 1.1, Pacuerdsle coOnpoTHBJAeHHA:
a — JpeBecuHbl NOM YIJIOM & K BOJOKHAM; 6 — daHepn IOA yrJioM O K BOJNOKHAM PyOGalIKH; 6 —
TO e, GaKenusupoBaHHOH (aHephl;
] — CMATHIO MO BCeil MOBEPXHOCTKH APEBECHHB! 3-TO COPTa; 2 — TO XKe, 2-ro; 3— TO XKe, l-ro; 4 —
CMATHIO MeCTHOMY Aas l-ro copra; 5§ — 10 Ke, 2-ro; § — TO e, 3-ro; 7 — pPacTAXKEHHIO NATH-
caoiiHol daHepbl; 8§ — TO Xe, CeMUCJOHHOMN; 9 — cxaTHIO NATHCAORHOHN; 10 — TO XKe, ceMHUCOi-
goit; 11 — pacTshkeHuio GakenusupoBaHHOl daHepwl; /2 — TO Ke, CHATHIO.
PacueTHbie cpnanecme XapakTEepUCTHKH MAaTepHaJoB. PacuerHble
CONPOTHBJIEHUSA U (bHSH‘-IECKI/le XapaKTepUCTHUKHU MaTepHaJ/oB, KOSQ)(I)HIIHEH-
TH ycnoBufl paorel npusesedsl B Tada. 1.2...1.6.
ﬂ,ﬂﬂ KOHCprKILI/Iﬁ H3 JpeBeCHHBI APYTHX [OPOA, pacCYHTBIBAEMLIX
€ y4eToM JeHCTBU s KPaTKOBPEMEHHBIX HArpy3oK, A8 THYTBIX 3JIEMECHTOB,
a TaKxKe CKJEeEHHEIX H3 JOCOK paSHOfI TOJINLHHBI BblcOTOH Gosiee 50 CM,
pacueTHble CONPOTHBJACHHS (cM. Tadua. 1.2) yMHOXaIOT Ha KO3(pHUHEHTHI
ycioBHiA paboTel. [I1s pasHLIX yC/IOBHH 3KCIyaTallH IPUMEHSIOT KO3(-
HUUHeRTHl M, (cM. Taba. 1.1).

Jl1s sKCIIyaTHpYeMbiX [IPH YCTaHOBHBIUEHCHA TeMmeparype

50°C........................mt=0,8

Toxkeor3 n0o8°C ................ [lpusamaior #no uHTEp-
NOJMALKH MexXy my = |
um=0,8

Ecau B 3/1€MeHTaX KOHCTPYKLUHH HANpsKEHHA OT NOCTOAHHBIX H Bpe-
MEHHBIX JJHMTEJbHBIX HArpysoK Godbuie 80 % cymmapHOro or Bcex Harpy-
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30K, K PacueTHLIM CONPOTHUBJEHUAM BBOAST m, = 0,8; 414 31eMeHTOB,
NOJBEPTHYTHIX r1yOOKOH NpONMUTKe aHTHnupeHamu, m, = 0,9.

PacuerHple CONPOTHUB/AEHHS APEeBECHHbI CMATHIO (CKaJbIBAHUIO) INOJ,
VIVIOM o K HanpaBjeHHIO BOJIOKOH onpejensioT no gopmyae (1) uau
puc. 1.1, a, a MecTHOMY CMATHIO DONEPeK BOJIOKOH HA HACTH AJMHBI (Iph

Ta6nuna 1.2, PacueTHble CONPOTHBIEHHA JPEBECHHBI
©JH, JHCTBEHHHI eBPOMEHCKON i AMOHCKOH, SKCMAYATHPYEMbIX NP TeMnepartype a0 35 °C,

COCHbI

(kpome BeiimMyTOBON),

Mila [11]
Copra
O6o-
Hanpmxemioe COCTOAHHE U XAPAKTEPHCTHKA JIEMEHTOB SHaye-
HUe 1 2 3
1, Mi3ru6, cxatde u cMATHE BIOAL BONOKOH: Ry, R,
cM
a) 3/1eMEHTOB INpPSIMOYTOJBHOTO CeYeHWs MWHPUHOH
11...13 cM u Beicotofi 11...50 cM; 15 14 10
6) rto xe, wupuuoit >13 u BuicoTofl >13...<50 cm; 16 15 11
B) TO Xe, BhIcoTOH 0 50 oM (3a WCKIIOUYeHHEM YKa-
3aHnbIX B M.n 2, 0); 14 13 8,5
T) JE€MEHTOB KPYIJIBIX JecoMaTepHanos Ges Bpeiok
B PacyeTHOM CeyeHuH —_ 16 10
2, Pacraxenue BIoNb BOJOKOR: R,
a) HeKJeeHbiX JIEMEHTOR 3aBOACKOTO M3TOTOBIEHIIA; 10 7 —_
A} To Ke, NOCTPOEUHOTO, 5
B) KJEEHBIX 3JEMEHTOB 12 9
3. Cxatve n cMiTHE NONEPEK BOJIOKOH OO Beel Maouann R g0 1,8 1,8 1,8
RchO
4. To e, wmectHoe: R w0
a) B OMOPHBIX YACTAX KOHCTPYKUHIL, M0GOBEIX BPYE--
KaX ¥ y37103bIX NPHMLIKAHHAX JAeMEHTOB; 3 3 3
6) noa waibavu npu yraax emstas or 99 no 60 °C 4 4 4
L. CrazniBadHe BAOIbL BOJOKOH: R,
a) npu u3rube nekJeeHbIX 3AEMEHTOB; 1,8 1,6 1,6
6) To XKe, KJICCHLIX; 1,6 1,5 1,5
B) B JI060BEIX BPYOKax AJf MaKCHMAJLHOLO HaLpsi-
KeHns; 2,4 2,1 2,1
I) MeCTHOE B KJeeBHX CORAMHEHHAX AJfA MAKCHMAJb~
HOTO HaNpPSKEeHHS 21 2,1 2,1
6. GxanuiBaHHe MONEPeK BONOKOH: Raxo0
a) B COGHUHEHUSX HEKJECHBIX S/MEMEHTOB; 1 0,8 0,6
6) TO XKe, KJIEeHBIX 0,7 0,7 0,6
7. Pacraxkenne nonepex BOJOKOH B KJEEHLIX SJEMEHTaX Rng 0,35 0,3 0,25

Ta6anua 1.3 Kosdduumenr m, ann paaneix nopon papesecusins {11]

mn AJIs1 pacyeTHbIX CONPOTHBJEHHI

Topoae! Ry Ry Reygr R
o Rey Rem90 CK
XBoiinbie
JIMCTBEHHHIA (KpoMe eBponeiicKoll ¥ AnoH-
CKOH) i,2 1,2 1
Kelp cubupckuft (kpome KpacHosipcKoro
Kpas) 0,9 0,9 0,9



Mpononxenune Ta6a 1.3

ml'l JAJ11 paCUETHRIX COMPOTHUBJIEHHH

[Topoag Rp. Ry Re90: R
Rc' RCM Ren9o oK
Keap KpacHosipckoro Kpasl, cocHa Befimy-
TOBast 0,65 0,65 0,65
nMxTa 0,8 0,8 0,8
Msarkue JHCTBEHHBIE
oNnbXa, JHIa, OCHHA, TONOMB 0,8 1 0,8
TBepapie JiMCTBeHHEIE
ay6 1,3 2 1,3
ficeHb, KJIeH, rpab 1,3 2 1,6
aKauus 1,5 2,2 1,8
Gepesa, 6y 1,1 1,6 1,3
BAI3 1 1,6 1

Ta6anna 1.4. KoapbrumenT m,, 1)is AePeBSHALIX KOHCTPYKUMA nNpH BO3AeHACTBUH
KPATKOBPEMeHHbIX Harpysok [11]

mH
H IS BCEX BHIOB
arpyska CONpOTHBJEHH#, KIS CMATHS Monepex
KpoMe CMATHS BOJIOKOH

nonepex BOJIOKOH

Han scex 6udos KOHCMPyKyU L

1. BerpoBasi, MOHTaxHasl, KpOMe YKa3aHHOH
B 3

1,2 1,4
2. CeiicmMuueckas 1,4 1,6
Jlas onop 6030ytunoix ausuti aaexmponepedauu
3. Tononeanast, MOHTAXHas, BeTPOBas MNpPH
ronoJeNe, OT THKEHWA NPOBOLOB IIPH TeM-
Tiepatype HHXKEe CpeAHeroioBofi 1,45 ' 1,6
4, Tlpu o6pLiBe MPOBOAOB H TPOCOB 1,9 2,2
Ta6anuna 1.5, Kosdduunent m,, nas rHyToix snementos [11]
mpy Opu rg/a ¥
HanprkeHHOE COCTORAHHE
150 200 250 >500
CxaTte ¥ H3THO - 0,8 0,9 | 1
Pacrixenue 0,6 0,7 0,8 1

* ’K — pajHyC KPHBH3HBI JOCKHU; 4 = TOJUHHA IXOCKA B I[JIOCKOCTH nasruba,
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Kospuument m_, Ans 371€MEHTOB, CKICEHHBIX M3 NOCOK pasuoil Tommumel [11]t

Tonmuna gockd, MM . . . . . . . . 12 16 19 26 33 42
Mo v e e v e 1,2 1,15 1,1 1,05 1 0,95

cJa
Koappunnenr mg aas KineeHbix CxaTelX, H3THGaeMbX H CKATOM3THOaeMbIX 3J€MEHTOB
[113:
Beicora cevenms, oM . . . . . . . . <50 60 70 80 100 =120
Mg o v e . l 0,96 0,93 0,9 0,85 Q0,8

PacueTnuie ¢H3udeckre XapakTepHCTHKH APEBECHHBl NPH pacyeTe MO npefelibHbLIM
cocTosiHMAM BTOpoH rpynnwl [6, 11, 38)

Monyas yopyrogta Brone sookor E, MIla . . . . . . . . . .. .. 10 000
To xe, momepek Bosoxom Eg, MITa . . . . . . . ... ... 400
Moayab caBura oTHOCHTENBHO OCel, Hanpas-

JIeHHHX BAQ/Ib H MOMepeK BOIOKOH Gy, MITa . . . . . . . . . . . .. 500

Kospdunuenr Ilyaccoua monepex BoJOKOH
TIpH HaNpPSIKEHHSIX, HaNpPaBJeHHBIX BAOTb

BOTOKOH, Voo e e e e e e 0,3
To e, BAOAL BOMOKOH NpPH HANPIKEHHAX,
HAIPABJIEHHBIX [ONEPEK BOJOKOH, Vg gp « + » -+ « « = « « « + o v o« o o 0,02

Ta6anua 1.6. PacueTHble conpoTHBAeHHS H (H3NYCCKHE XaPAKTEPHCTHKH APEBECHBIX
MJIACTHKOB M JAPEBECHBIX INHT, CTEKJONAACTHKOB [6]

Monysiu ynpy-
P : , S I
ac4eTHBIE kgll;llgOTﬂBﬂeHﬂﬂ rof_’;‘:‘ :,\I.CI?B” éz?ﬁ::
Bra B Mapka MaTepuasa R neHT
Rp Re Ry (RCC:) E G coigc\')
Oanepa Gepeaopasg Mapku PCD
[11]:
cemucsoiinas § >> 8 mMm t4 12 16 0,8(6) 9000 750 0,085
9 85 6,5 0,8(6) 6000 750 0,065
natucaokinas § = 6...7 mm 14 13 18 0,8() 9000 750 0,085
6 7 3 08(® 6000 750 0,065
danepa H3 JHCTBEHHHIN MAPKH
OCP cemncaoninag & > 8 mm 9 17 18 0,6 (5) 7000 800 0,77
7,5 1 1 0,5 () 5500 800 0,06
danepHbie TpyOb AXaMETPOM, MM:
Mapkn @-1
50...150 25 20
200.,.300 25 15
mapkn ®-2
50...150 20 15
200...300 15 10
DaHepa GaKeqH3HPOBAHHAS Map-
xu ®BC, § > 7 mm 32 28 33 1,8 (11) 12000 1000 0,085

24 23 95 T1,8(12) 8500 1000 0,065
Hpesecuoconctbie naactuky [51:

mapku OCII-B, 8§ = 15...60 109 116 130 7 15 000

mapku [OCII-B, § = 15...60 45 47 60 7 7000
45 47 60

mapku IOCII-B, 6 = 3...12 56 60 76 8 7000



Mpononxkenne tTa6ua 1.6

Moayau ynpy-
Paguertible CONPOTUBIIEHNS, roeTH u -
Ma ra, MlgIJ;BH gﬁﬁ:
Bux u mapka MaTepuadna R I'leH:c
Rp Re Ry (R;;; E G co);a v
IanTter:
JPEBECHOBOJNIOKHHCTBIE MapoK
Tc-400, Tc-450 6,15 7 14 0,34 2085 711 0,24
JIPEBECHOCTPYXKEUHbIE MapoK 6,32)
ACIk » ACIg 3 5,26 5,76 0,66 1238 478 0,23
(2,25)
IPEBECHOCTPYKEYHbIE MapKH
MJII-1,2 1,6 2,76 4,26 0,99 1254 615 0,21
(2,05)
LEMEHTHO-CTPYKeUHble MapKH
LcCrIl-1,2 1,35 4,23 6,17 0,87 1914 1104 0,21
CreRI0naacTHRY: 2)
NOMHIPUPHBIH JTHCTOBOM 15 15 15 9 3000 vos 0,4
KACT-B (ana yeuauit, aeii-
CTBYIOUIUX  BJONbL OCHOBBHI)

npn 8 7 MM 110 45 55 (30) 19000 .. 0,15
AT4C 1:1 220 9 110 15000 .. 0,13

IIpuMedauus: |, PacueTHole CONPOTHUBJNEHHSI CMATHIO M CXKATHIO TePNeHAHKYJIADHO
[JIOCKOCTH JIHCTa (aHepsl:

6Gepeaosott Mapku OCD Ry cg0 = Rgp.emoo = ¢ MIlay;

Gakenusuporannolt mapku OBC R(blcgo = Rep.cm90 = 8 MIla.

2. Oas dauepw u JCII-B AaHHBle nprBelleHb: B YHCJAHTENe . npy AeliCTBHH CHA BROAL
BOJIOKOH pyGameKk, B 3HaMeHaTesle — IONNEPEK BOJIOKOH.

3. PacderHnle CONPOTHBJEHHA IJsi CRajJWBaHUA JRaHB Ges CcKoOGOK, AAs  cpesa — B
cKobKax.

4, OAns JApeBecHOCJOHCTOro nnacTuka wmapku JICII-B faHHble DpuBeleHH BHOJb CJOEB
IINOHOB BAOME BOJOKOH py6Gamek no (6],

5. HOus ruytokJgeennix daHepHwx mnpoduneit no TOCT 22242=~76 XapaKTePHCTHKH NpPH-
HHMAIT Te JKe, 4YTO JAJAS CTPOUTEeNbHON GaHephl.

6. OnA ApPEBECHOCTPYXKEYHBIX, [APEBECHOBOJOKHHCTHIX H UEMEHTHO-CTPYXKEUHEIX NIHT
npHBefeH bl 3Faqer-mﬂ MOZyJselt ynpyroctd upn usruGe. [IpH CKATHH H DACTAMEHUH MOXHO MpH-
HMMaTb MO

JJIMHE HEe3arpyXXEHHbIX YUacTKOB He MeHee AJHHH [JIOLLAAKH CMATHS H
TOJILLHHBI 3JIEMEHTOB) TI0 GopMyJie (2), 3a HCKJIIOUEHHEM CY4aeB, OrOBOPeH-
HbIX B Taba. 1.2, m. 4.

R
Rcmoc) = R oo ’ (1)
{cxa 1+( cM(CK) —1 Sil’ls o
cM90
(cx90)
8
Revgo = Reso (1 + W) ; @

rie Rcop— pacueTHoe CONPOTHBJEHHE ApeBeCHHbl C3KaTHIO H CMATHIO MO
BCeHl NMOBEPXHOCTU monepek BOJOKoH (cM. Tabn. 1.2, n. 3); [y — AnuHa
MJIOWLAAH CMSITHS BAOJAb BOJOKOH JLPEBECHHBI.

Jlauna He3arpyeHHBIX Y4YacTKOB JOJIKHA ObITh He MeHee [y M He
MeHblle TOJIHHb 3JEMEHTa.

Tlpu pacueTax KOHCTPYKLHMI Ha YCTOHYHBOCTb M N0 JedOPMHPOBaHHOH
cXeMe NPHHUMAIOT MOAYJb yIpyrocTd: Aas ApebBecusnl £ = 300R,, a1s

12



danepst Ey = 250Ry.c. Monynb cABMra OTHOCHTENBHO oOcel, Hamnpas-
JIEHHHIX BAOJIb U TONEpPeK BOJIOKOH: A/s ApeBecHHH Gogo = 0,05£', naa

danepst Gy = Gy Ti—.
Mogay/ib yOPYrocTH APEBECHHH NMOA YIJIOM & K HANpPAaBACHHIO BOJO-
KoH [24];

EEy

Eq = Esind o + Eqgcos3a * ()

- PacuerHnle conpoTuBieHus daHepsl NOA YIVIOM @ K HANPAaBJEHHIO BO-
JIOKOH pyOallek onpepesnsior no puc. 1.1, 6, 8. Haa apyrux ycaoBuit

Ta6anua 1.7, Koadpdpuuuentot m, u m, nis Gakeausuposawnoil ganepsi,
APEBECHO-CJOUCTHIX M CTeKJomiacTukos [6]

M, K Xapak-
TepHCTHKAM

M NpH BJIAXKHO-
aTepHan cTH 90 %

m,, TpH TeMrepatype, °C

40 | 60

R | B G RlE,-GI R|E,G

Danepa GaKkeNW3HpOBaHHASA 09 09% 09 07 07 0,6
Mnacrux JCI-B . 08 07 07 0,6
IMaacrux JCI-B e e 09 0,7 09 0,55
CreksIon1acTHKH: .
NOMU3pUPHBIE TIPH CKATHH H PaCTsKEHHH 0,6 0,6 .
TO Ke, NpH H3rube 0,75 0,4 04
KACT-B, AI'-4C 0,83 0,8 0,85 0,65 0,65

Ta6auuna 1.8. Koshduunent ycaosuit paGorut m, AN CTEKJONIACTHKOB 8 Pa3HbIX
aTMOCQEPHBIX YCIOBHAX

3Hayenue m, AN PaNOHOB CTPaHHK
CreknomiacTHK gg;ﬁg;ﬁ FOXCHLIX :g;gnc{:lh IOMCHDIX
R E, G
TMosuadupubli JHCTOBOH 0,75 0,65 0,85 0,8
KACT-B rtommuuoit 2...7 Mm 0,7 0,7 0,8 0,8
To xe, » 1...2 » 0,56 0,56 0,64 0,64
» » <l » 0,42 0,42 0,48 0,48

IKCnayaralMd HUX yMHOXKAWT Ha KO3phHUHEHTH ycaoBHi paboTel m,
My, My, Mg, My, a MOLYJIH YOPYTOCTH H CABUTA HA M,, M, U My, UPHRH-
Maemble KaK A/ ADEBECHHBI; AJs APEBECHBIX MJHT A1, NPUHHMAKT [0
tabu. 1.1; 019 ocTanbHBIX MJIACTHKOB — mo Taba. 1.7...1.8. PacuerHpie
H (H3HUECKHE XapaKTepHUCTHKH CONYTCTBYIOIUX MaTepHa/IOB, NpHMEHse-
MBbIX B JePeBSIHHBIX KOHCTPYKUMAX, NpHBedeHH B HOpMax [POeKTHPO-
BaHHS. -
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FnaBa 2. PACYET DNIEMEHTOB KOHCTPYKLIUMHA

2.1. OBLUME NOJSIOXEHUA NO NPOEKTUPOBAHMIO U PACYHETY

Hecymue u orpaxpamouiye KOHCTPYKIHMH (OKDHITHH, NEPEKPHITHH M
KapKacoB 3AaHHUH, KaK NPaBHJIO, NPOEKTHPYIOT ONHONPOJIETHHIMH pa3pes-
HbIMH. J17151 HEKOTODPBIX KOHCTPYKUHH (TPOTOHBI, O/MHTHl NOKPBITHI, TAHETH
CTE€H), B TOM YHCJ/e KJIeeHBhIX HECYIIHX, JJIMHA KOTOPbIX JONYyCKaeT TPaHC-
NOPTHPOBAHHE, MOXKHO NPHMEHATh HEpPaspe3Hble CXEMHI.

Ycunua B aJeMeHTax U COelHHEHHAX, NedopManiy HX HIH KOHCTPYK-
uui B HEJOM ONpElesAoT [0 NpaBHJaM CTPOUTEIbHOH MEeXaHHKH B Npex-
HOJIOKEHNH YIPYToii paGoThl MaTepHaJsioB H, NPH HEOOXOAUMOCTH, C YUETOM
MOAATMHBOCTH COefiMHeHHH. B oTAe/bHBIX KOHCTPYKUHUAX, Hampumep dep-
Max ¢ HepaspesHBIMH BEPXHHMH [OACAMH, YCHJHUA ONpefensioT no Aedop-
MHPOBAHHOH CXeMe TaKXe C YUeTOM [O0JaTJMBOCTH Y3J0BBIX COeNHHEHHH.

CrpouTe/ibHBiE KOHCTPYKLUMH PacCUMTHIBAIOT HA CHJIOBblE BO3JEHCTBHS
0 ABYM TpymnaM npelesbHBIX COCTOSHUH: NOTepe Hecylledl CMOCOGHOCTH
HJH HENPUTOJHOCTH K 3KCOAyaTauMu (MPOYHOCTH, YCTOHYUBOCTH (HOPMEI
H MOJIOXKEHUS) — [10 PACUETHBIM HArpy3KaM, HeNpPHrOLHOCTH K HOpMaJib-
HOM skcnayaraudu (nporubel, OCajKH, CMeLleHus) — N0 HOPMATHBHBIM
Harpyskam. Buzel 1 3HaueHHs HArPY30K H BO3NeHCTBHH, pasie/eHHe MO
BpeMeHH HX lelcTBHsA H coueTaHmo npuHumator no CHulT 2.01.07-85.

[Ipu craTHYecKOM pacuere NOCTOSHHbIE HATPY3KH ONPEReIAIoT No NJIoT-
HOCTH MAaTepHajia KOHCTPYKTHBHEIX 3JIEeMEHTOB. ¥ CUJIMA HaXOAAT AJsl Had-
GoJiee HEGArONPHATHONO PACHONOXKEHHS H coueTaHUs Harpysok. Harpys-
KM OT Beca HeCylMX KOHCTPYKLUHH B NpelBapHTeJbHBIX NMOACYETAX Bbl-
YHCASIOT N0 NPHHATHIM CEeYeHHAM HaH Qopmyane

_ g+
gz,g———lo—oﬁ—l—', 4)
k.1

C.B

rie g¥, p* — COOTBETCTBEHHO HOPMATHBHasi MOCTOSIHHAS M BPEMEHHas Ha-
TPY3KH; kes — KOI(XpUIMEHT AJA HArpy3KH OT Beca KOHCTPYKLHH, IPH-
HHMA4eMBbIil B 3aBHCHMOCTH OT BHJa H NpoJieTa KOHCTPYKUHH H Harpy3KH Ha
Hee; [ — nposer KOHCTPYKUHH, M. paSMepHOCTb Harpyskd OT Beca KOH-
CTPYKUHMH Ta e, 4TO U AeHCTBYIOLLEH Harpysku.

Bricoty TONePEUHOro CeyeHHs 3ajaiorT no Tab/IHLaM XapaKTepUCTHK
KOHCTPYKIMH B 3aBHCHMOCTH OT HX MpOJIETa.

V3 'yc/IoBHA MOHT@XKHOR JKECTKOCTH UIMPHHY [ONEPEUHbIX CeueHHil
371€MEHTOB KOHCTPYKHHMHA NPHHHMAIOT HE MeHee, CM:

B 6ankax, apkax, (hepMax ¢ Hepa3pesHbIM BEDXHUM MOSCOM H THY-
TOKJIEEHBIX pamMax NpH TIpoJeTe

I=18M . . . . e e e e e e e 12
I=21..24 M . . . . . . 14
[=27..30m . . . . . . . . . 17
l=33..36Mm . ... 21

B ¢pepmax ¢ paspe3HbM BerHHM T0SICOM 1 pamax c Gaccexrpncnbm
CoeHEHHEM B KapPHH3HOM Y3aJe NpH IpoJeTe

I<lb™M ... ... . e e e e e e e 12
1—182]M.........‘........... 14
I=24M . . . . e e e e e e e e e 17
=27..30M . . . . ... e e e 21
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Pa3Mepn! ceueHHil 371eMeHTOB U3 KJeeHOH JPEBECUHBI YCTaHABJIMBAIOT
€ YUYETOM cOpPTaMeHTa JOCOK MO0C/Je UX OCTPOKKH.

OcHoBHBlE HOPMHpDYeMEIe XapaKTEPHCTHKH NPOYHOCTH KOHCTPYKLHOH-
- HBIX CTDOHTENBbHEIX MarepHaoB MpPH pacyeTe 3JEeMEHTOB — pacueTHHIE
COUPOTHBJIEHHS, 3HAUEHHA KOTOPLIX A/ APEBECHHB!, APEBECHBIX H CTEKJO-
NJ1acCTHKOB NpuBeleHsl B Taba. 1.2, 1.6, a ajga Apyrux marepHanoB — B
HOpPMaX MPOEKTHPOBAaHHS. '

IIpH NpOEeKTHPOBAHUN KOHCTPYKIMH CTENEHb OTBETCTBEHHOCTH 3JaHHH
Y COOPYKEHHH YYUTHIBAIOT KO3MD(hHIHEHTOM HaIeXKHOCTH TIO HASHAYEHHUIO V!

IOas snanuit kaacca | .

To xe, II...........4......0,95
» mr ... .. ... ... 09
Jlisi BpeMeHHHX 3ZaHMi H coopy;xeunn co cpoxom Cay kOB 10

SUET v v v v s o o o o v v 0 a . e e e e ... 08

Tlpu pacuere KOHCTPYKUHMI NpelesbHble 3HAUeHHA Hecyweli cnocob-
HOCTH, pacyYeTHBIX COMPOTHBJIEHUH U JedopManuil ciefyer JENHTh Ha KO-
5QOUIHERT V,.

Ilo NpuHATBIM pa3MepaM MPOBEPSIOT HANPSKEHHA B CEUEHHAX JJI€MEH-
TOB, AepOpPMALUHK KOHCTPYKIHMH H PACCUMTHIBAIOT Y3JIO0BHIE COEAMHEHUA Ha
JeficTBHe 3KCI/yaTalHOHHBIX Harpy3ok. Kpome Toro, KOHCTPYKUMH Mpo-
BepSIOT Ha MOHTaXKHBIE HATPY3KH, BO3HUKAIOUIHE MPH KAHTOBKE, TMOIbeMe
H ycraHoBke Ha onopnl (cMm. § 10.3). B orTnenbHBIX ciydasix JepeBsiHHBIE
KOHCTPYKIHH PACCUHTBHIBAIOT C yueToM ofecleueHUs TpeGyeMod OrHecToi-
KocTH. Meronnka pacuera npuBeseHa B § 13.2.

ITpn npoekTHpoOBaHHH HEOGXOAMMO NpPeAyCMATPHBaTh Mephl 1o obecie-
YeHHIO HEH3MEHAEMOCTH M YCTOHUHBOCTH 3JIEeMEHTOB, KOHCTP YKL U BCEro
31aHMA HMJH COOPYXEHHS B LI&JIOM BO BpeMsi MOHTaxa M MNocjeayomei
skenayartaudi {cMm. . 10),

JleitcTBUE CUM TPEHHUS, BCIEACTBUE YCYLIKY leeBeCHHbl KaK NpaBHo,
He YUYMTBIBAIOT, 334 HCKJ/IOUEHHEM cjyuaeB, KOTAa OHH yXyaAmawoT pabory
KOHCTPYKUMH HJH coefiHHeHusA. [lpu 3ToM KosddHIMeHT TpeHHs NpHHH-
mator 0,6. JJonmyckaercs Takxe YUHTHIBATb CHJbl TPEHHS, €CJH PaBHOBE-
CHe CHUCTeMBl 00eCTIeYHBAeTCs TOABKO HMH NPH YCJIOBHH MOCTOSIHHOTO NpPH-
JKATHA 3JeMeHTa U OTCYTCTBHs AnHaMUuecko#l Harpyski. KoaduunenTst
TPeHHs ApPEeBeCcHHbL:

Topua no GoKOBOI NMOBEPXHOCTH . v v v v v v 4 v v v e e e e e e 0,3
BokoBbIx moBepxHOCTEH R 0,2

B npuBefeHHBIX HHXe pacueTHHIX GOPMYNaXx MPHHATH 3HAYCHUA JAH-
HEHHBIX Pa3MepoB NONEPEeYHBIX CeYeHHH M ILJIMHBI 3JE€MEHTOB B CM, a YCH-
auit B kH.

2.2. LEJIbHBLIE SNEMEHTBI

LenTpanbHo- M BHEUEHTPEHHO-PACTAHYTbIe 3JeMeHTbl. LleHTpasibHO-
PacTHYTHIE PACCUHUTHIBAIOT N0 GopMyJIe

0= N/FHT< Rpmos (5)
15



a BHELGHTPEHHO-pacTsAHYThe (pacTAHYTO-H3rHGaeMbIE)

N MR
6= F + % £ <Rp»

HT pachH

\ (6)

rJle 0 — HOpMaJbHOEe HaNpAXKeHHE B MOIEPEUHOM CEUeHHH 3jieMeHTa; N —
pacyersoe NpoJoJibHOE ycuiue; M — pacueTHEI H3THOAIOMMA MOMEHT;
Fyr — nioagb MONEPEYHOro CEYeHHsi HETTO, NPUHUMAeMasi U3 CJeLylo-
IUX yCAOBHA: NpH cHMMeTpuuHoM ocaabienu 50 eM?® < Fur == 0,5Fqp,
npu HecHmmerpuuHoM — 80 cm? < Fur > 0,67 Fgp; Wpaca — pacueTHBbIf
MOMEHT CONPOTHBJIEHHS CEYeHHH, ONpeAensieMblil ¢ yueroM oc/ial/eHuil;
R,, R, — pacuerHsie CONPOTHBJEHHS COTBETCTBEHHO PACTSMKEHHIO W H3-

i N JEE B

am T— ;ﬁ g gl Ly g -
I '

' \

-~ I~ I anY -

i JOE]O§ E| R aL
1| B T
I ,
I O O e |
jua (A
a ] & a7

Puc. 2.1, Cxembl CKaTBIX SJEMEHTOB H 3aKpellJeHHe WX KOHLOB:

a — c ocnalyiennem 6e3 BLIXOAA Ha KPOMKH; 6 — ‘TO e, ¢ BHIXOAOM HAa KPOMKH; 8, @ — NepeMeHHO-
ro no IjuHe ceueHus; ¢ — pacuerHas JJIHHA B 3aBRCHMOCTH OT 3aKpelJieHHS KOHUOB 9JIEMEHTOB,

ru6by wmarepuana, my, = 0,8. Ocnabnenns, pacnoJoxeHHbe Ha yuacTKe
Jaunoft no 20 ¢M, CUMTAIOTCS COBMELUEHHLIMH B OLHOM CEYEHHH.
LlenTpaJbHO-CKATHIE 2IEMEHTbl PAaCCUUTHIBAIOT:
Ha NpPOYHOCTb
0 =N/Fin <R Q)
Ha YCTOHUHBOCTb

6 = N/(Fpacs@kun) < Res (8)

rie R. — pacueTHoe COTpPOTHBJIEHHE CXKaTHIO; Fyr — HMEeT TO e 3Ha-
yeHue, uro U B popmydne (5); Fpacs — pacueTHan nJowWaAb, NPHHAMAaEMas
IpH OTCYTCTBHH oc/aabaeHH#l MM ¢ ocaab/eHusaMH B ONACHLIX CeueHHsX,
He BHIXOAfIMX Ha KPOMKH (cMm. puc. 2.1, -a), ecan Foon << 0,25Fs,,
Fpace = Fop, @ ecau  Foon > 0,25Fep, TO Fpacy = */gFur; 1PH  cHM-
MeTPHUHLIX OcnabieHHsX, BHIXOAAMWMX Ha KpOoMKH (puc. 2.1, 6), Fpacw =
= F.r; 478 3JE€MEHTOB (EPEMEHHOro MO JUIMHE [OMNEePeuHOro CedeHHs
Fpaca = Fop. JlNIst 3/€MEHTOB U3 KPYIVIBIX JI€COMATEPHANOB Fpaca HPH-
HUMAIOT B CEUEHHH, PACIOJIOKEHHOM B CEPEHHE PACUETHOH NJIHHbI S/IeMeH-
ta; kxny — KOIDOUIUEHT, VUNTHIBAIOUIHN NEPEMEHHOCTb BBICOTHI HONEped-
HOTO CEueHHA ¥ NPHHHUMaeMblil 1o TabJ. 2.1 (119 3/1eMeHTOB NOCTOSIHHOTO
no JAJAHHE NOMNEPeYyHOro cedeHus Ryy = 1); @ — KoshdUUHEHT MPOROJb-
HOTO u3ru6a, onpejensieMblii no tTaba. 2.2 nin no puc. 2.2.
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TaGauua 2.1. Koadpduumnent k, p [11]

TlpH NpOBEPKE CEUEHHS 3JEMEHTOB

JABYTaBpOBOrY U KOPOGYaTors ¢ mno-

TIPAMOYOJbHOI'G
CTOSTHHOH BBICOTOM TIOSICOB

¥

Y 2074
Ycnopua onupanns N % <¥3 / XZ-,
3J1€MEHTOB &, < f/ & l o X3
Y K4

B IJIOCKOCTH

yz l 2 , yz , x2

ﬂ 0.4+ 068 B 04+ 0,68 p 1

<§ 0,07 4 0,93p 0,66 4 0,348 0,35 - 0,65 1

Ta6anmwa 2.2 Kosthdunnenr npofoisHore uaruba ¢ xas pasuelx Mmarepuanop [I1]

3naueiite | Aas wIeMeHToB, paboraninax

Marepuan - B ynpyroft 3a npegenamun NPONOPLH- ¢ A
cTaguy OHATBHOCTH MHH
3000 Coh 3 ..
Hpeseciua i 1—0,8( 100 ) 0
Qanepa mvapkn OCP u GakeJu3HpoBaH-
2500 A \2
nas ®bC e 1— (T(W) 70
o 6 2590 1 — 1,046 N 69
auepHble TPyOhl ER —1, ( 100 )
2150 Ao\?
To e, yrnosbte mpodn/In YR 1—1,12 (-T(-)B-) 60
JIpeBeCHO-CIOUCTIE MIACTHKH:
JCI-B opu § = 15...60 mm 1380 45
}\‘2
ICIT-B mpu 6 = 15...60 » 1110 40
22
JCM-B npu 6 = 3...12 » 870 35
e

T'ubkocTh 3ja€MEHTa
A= 1/r, (9)

rie [, — pacueTHas LJHHA 3JeMEHTa, 3aBUCAILas OT cnocoba 3aKpenieHus
ero kouuos (puc. 2.1, d); r — paguyc HHEPUHH [ONEPEYHOrO CeYeHHs
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BJIeMeHTa )
r=VJ6p/F6p; (10)
Jdp, Fﬁp — COOTBETCTBEHHO MOMEHT HHEPILHH H IJolalb CEUCHH A 6py’I‘TO

Panuyc MHepnuH MOKHO MPHHAMATH:
g s7eMeHTOB NOCTOSTHHOTO HpHMOYI‘OJIbHOI‘O CeYeHHst IO

Anune pasMepaMu b X A . . . . . . . .. ... ... r,=028hun
ry = 0,2896
To xe, gpyraoro auamerpom 4 . . . . . r==0,25d
»  Tpy6uaToro BHYTPEHHUM zmame-rpom Dn Hapy)KHbIM
D, .....,...4...........r=0,25]/D?——D2
»  NepeMeHHON MO AJMHE BLICOTOH CEYeHHUS A « .. =028

Ilpenenbnas ruGKOCTb 3/ME€MEHTOB CTPOHTE]BHBIX KOHCTPYKUHIL:

JInst KOJTOHH, CHKATBIX TOSICOB, ONOPHBIX PACKOCOB H CTOGK hepM . . . . . . 120
{Tpounx cKAaThIX 9/1€MEHTOB CKBO3HHIX KOHCTPYKIIHN, DACTAHYTHIX MOSICOB cpepM 150
CKaThIX 3/1€MEHTOB CBsisel H npoqnx pacmﬂymx 3/IEMEHTOB CKBO3HBIX KOHCprK-

1171 SO e e e e e e e e e e e e e e e 200
Hna onop auuui s.nemponepenaqn

OcHOBHRIE 31eMeHTHl (CTOHKU, MPUCTABKH, OMOPHBIE PACKOCK) . . . . . . . . . 150
TTpouue » I Y63
CBﬂsu.........,...,...................200

na cxKarbix 37€MEHTOB NEPEMEHHOI0 CE€4YeHUs 3HaAueHHA UpElleJIbHOﬁ

rHOKOCTH YMHOKAIOT HA V kyn:
PacueTHyto JIHHY 57€MEHTOB, COEIHHEHHLIX B MeCTe fepeceyedHs npu-
HHIMAaIOT: NMPH NPOBEPKE YCTOHYHBOCTH B MJOCKOCTH H3ruGa — paBHO# pac-
¢ CTOSIHHIO OT LIEHTPA y3/a 10 TOUKH Te-
40 peceyeHHs 3JIEMEHTOB, a NPA MpoBepKe
1 U3 IJIOCKOCTH KOHCTPYKLUHH — B 3aBH-
cUMocTH OT paboThl 3semeHToB. Ecau
o6a 3/leMeHTa CXKaThl,” pacueTHasi AMHHA
paBHa M0OJHON ANHHE 3JEeMEHTOB; ecJH
OIIMH 3JIEMEHT CXaT, a Apyroi e pato-
Taet, ly = Lip,, rae

08

1
A ENRYTNRETD
(npuHuMaT py = 0,5); (an

Mo =

| | . i oo~ I, Ay, F;— coOTBeTCTBEHHO NoOJHadA
40 80 120 160 A IJIHHA, '’MOKOCTb W MJOWaAb HoNepey-
Puc. 2.2. Kosppmmuenr mpogombio.  HOTO CEUEHHS CIKATOTO 371eMeHTa; ly, s,
ro maruba g Fy — T0 XKe, HepaboTaiouero.
1 — A% ApeBeCHEM; 2 — AR bAHEpH: Tlpu nepeceueHun cikaToro s/jemeH-
I mr:ﬂepﬁsce?{r%azg(y%oéﬂ}'eﬁf’? $a- T3 ¢ pacTAHYTHIM C OJUHAKOBBIMH YCH-
JIMAMH DAaCcueTHYIO LJIMHY NepBOro MpH-
HHMAIOT paBHOH HauGOJblUEH ANHHE CXKATOTO 3JeMEHTa OT LeHTpa y3na
JI0 TOYKH TMepeceyeHHs 3J1eMEHTOB.
HarnGaemble 3JeMEHTBl PAcCCUHTHIBAIOT HA MPOYHOCTD!
N0 HOPMANbHBIM HaNpSXKeHHAM NPH NpPOCTOM H3rube

o =M/Wpacq<RH; (12)

0
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TO ®e, NpH KocoM H3rube

0 = A/Ix/Wx.pauu -+ My/Wy.pacq < Ru; (13)‘
[0 KacaTe/bHbIM HallpAXKCHUSAM
T= QSGD/(Jprpacu) < ch(cp); (1 4)

rae M, u M, — cocraBasiouie pacuyeTHOro H3rHGAiOLEero MOMEHTa COOT-
BETCTBEHHO st ocell X U Y; Wiypacu, Wy.pacw — COCTABJSIIOIIME pac-
YEeTHOr0 MOMEHTa CONpOTUBJAeHHS] ceyeHHH Wpacw OTHOCHTENTBHO OCeR X
H Y (Wpaca = Wi Opu 1poBepke ocnabJeHHOTO CeueHHsl 3JeMeHTa HJH
Whpaew = Wep NPH NPOBepKe Ha feHCTBHE MAKCHMAJIbHOTO H3ruGarouiero
MOMEHTa B Heoc/1abJIEHHOM CeueHHH); (Q — pacueTHas NOMNEpeuHas cHia;

L

|

¢ | ¢=2a b 1~ l

a
a
Puc. 2.3. Toxpeskn 6anor y omnop:
a «= 6es ycujeHus; 6 — ¢ yCUJIEHHEM BKJEEHHBIMH cTepXHAMU ([).

Wyr — MOMEHT COTNpOTHBJIEHHS 0CJabJeHHOro MONEepeYHOTO CeueHus, Ko-
TOPBIA BBHIUMCJIAIOT C YU4eTOM ocJabieHHH Ha ydacTke AJHHOH 10 20 cM u
COBMEIIIEHHEIX B OJHOM CeueHHH; Sg, — CTaTHUECKUH MOMEHT OpyTTO-
CABMIraeMoH YacTH CEUYeHWS OTHOCHTEJbHO HEeHTPaNBHOTO CJOs mnoneped-
HOTO CeYyeHHS; bpacy — PacCUeTHas IUHPHHA CEUEHHS 3JeMeHTa; Rewep —
pacueTHBle COMPOTHBJIEHHUS CKaJblBaHUK (cpe3y) marepuasa.

B u3ruGaeMbix 3/1€MEHTAX He PEKOMEHAyeTcsl AejaTh NOJPe3KH B pac-
TAHYTOH 30He, ocoGeHHO No pe6py siemeHTta. Ha onopax B pacranyroi
30H€ HX HONYCKAalOT TOJbKO B LIEMbHBEIX 3JeMeHTax raybunoit a < 0,25k
npu ycaosuu, uro A/bh << 0,4 MIla (puc. 2.3, a), rie A — onopHas pe-
aKuHus OT PACUeTHON HArpysKH; ¢ — JJIHHA onopHoit maowaau. [Ipu nox-
pesxe 6e3 cKoca MM B KJEEHBIX 3/JeMEHTAX HUIKHIOW 30HY 3aKpenJsior
OT OTKaJbiBAHUA GONTAMH HJH BKJIESHHBIMH CTeDKHAMH H3 CTalH HAX
BBICOKONPOUHKIX Nnactmacc (puc. 2.3, 6). Tlpm xocoM uarube, KOTOPHIX
yalle BCTPEYaeTCA B IPOTOHAX, PacHOJOKeHHBIX Ha HAKJOHHOM CKaTe
KPBIIA, CeueHHe MPAMOYrOJbHBIX 3/1E€MEHTOB pPeKOMeHIyeTcs! NPHHUMATb.
Tak, utoObl h/b = tg o, ecnu pacyeT BeAYT TO TPOYHOCTH MM h/b =

=}/ tg o npu pacuere no npenenbHoMy nporu6y. Bo Beex cayuasnx caenyer
NPHHUMATh KOHCTPYKTHBHBIE MepPLl 0 YMEHbLIEHHIO CKATHOH COCTaBJIAO-
el uarubaiomero MoMenta M,, Hcnoab3ya HACTHJBL, CTPONHUIA H APYTHE
3JeMEeHTBl KpoBad. B sneMeHTax U3 6peBeH KOCOH M3rHG OTCYTCTBYET.
KaruGaemble 3/1eMEHTHl TaK)Ke PACCUMTBHIBAIOT Ha MKECTKOCTh

f=(f0/k)[l +C(h/l)2]<fnpem (15)

rae fo — nporuf 3sneMeHTa MOCTOSTHHOTO CeYeHHsl BEICOTOH A OT AeficTBHA
TOJNBKO HOPMaJibHBIX Hanpsi’KeHWH, onpelenseMbiii 1O npaBHJiaM CTPOH-
TeNbHOH MeXaHUKU; kR — KOIMPHUHUEHT, YUHUTHIBAIOMUE [epEeMEeHHOCTb-
BBICOTHl CEYEHHS 3JIEeMEHTa; ¢ — KOo3()HUUHEHT, YUHTHIBAIOINHH BJIHSHHE
Jepopmautii CABHra Ha NPOrusG s/emeHTa.
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s 371€eMeHTOB MOCTOSIHHOTO ceueHHs no AjuHe kB =1, a ana nepe-
‘MEHHOTO CEUEeHHs 3HaueHHsl kK U ¢ NpuHHUMalT no tabua. 2.3, BausHue
10JaT/JHBOCTH coefuHeHufi cM. § 3.1.

lpepennnbie nporuGel aneMenToB KOHCTPYKuMid [11] frapen/?
Banks MexaysTamHBIX TepeKpmITHH . . . . . . . . . . .. ... ... 1/250
To xe, ueprayHbIX » 1/200
OCpemeTkH, HACTHIBL 4 « « & v v 4 o « o+ v o+« o o o o v . ... /150
TInuTet TIOKPBITHIE .1/250
Iporonsl, CTPOMUABHDIE HOTH . . . . e e e e e v ... 1200
Kreenbie 6anku nokpeitull (KpoMme KOHCOJIbelX) ¢epMu e e e e oo 1300
KoHcoabHble  » » B VAT
Tlanenu u 3meMeHTH GAaXBEPKA . . . . . . + . v« v v v v . . ... 1/250
Hecymse a/1eMeHTBI €HAOB v o & v v = v v v 4 v v e v e e e e . .. /400

[Tpu xocom uarute nporub [ = ]/f?c e fou f, — coorserct-
BEHHO NPOTHOBI OT COCTABJAOMIUX HATPY3KH; & — YIOJ HAKJAOHA KPOBJIH.
MarnGaemble s7eMeHTH NPAMOYTOABHOTO NOMEPEYHOro CedeHHss pacs
CUHTBHIBAIOT HA YCTOHYMBOCTb MJOCKOH (opmMbl AedopMHPOBaHHS:

g = M/((PMWGD) < Rm (16)

rae M — MakcUMasnbHBIH H3rHGAOMUA MOMEHT Ha paccMarpHBaeMoM
yuacTke LIHHOA ly; Wep — MaKCHMaJsibHBIH MOMEHT CONPOTHUBJEHHs Ha
‘TOM XKe ydacTKe.

Jna 3nemMeHTOB M3 KPYTVIbIX JIeCOMaTepHa/l0B OPHHHMAIOT MOMEHT CO-
NPOTHBJIEHHS B CEUEHHMH, PACONIOXKEHHOM B CepelHHE PaCyeTHON AJHHBI
3JIeMeHTa.

m = 14003 /(L,h) Rykrms 17)
rie ly — pacCTosiHHe MeXKAY ONOpPaMH 3JeMeHTa HJIH 3aKPelIEHHBIMH
TOUKaMH M0 CXKaTOH KPOMKe, NPeNATCTBYIOUIHMH CMENIEHHIO 3JeMEHTa u3
MJIOCKOCTH U3THOA; Ry — KO3(bHULMEHT, 3aBHCAWMA OT (QOPMBI 3MIOPLL
H3rHOAOMKUX MOMEHTOB Ha yyactKe [y Awm — KO(pHUMEHT, yyHTHIBAIO-
WM NepeMEeHHOCTh BBHICOTHl CEUEHHS MO J/IHHE 3/eMeHTa, He 3aKpemsieH-
HOTO H3 IJIOCKOCTH [0 PacTAHYTOH OT MOMeHTa M KPOMKe HJIH MpPH YHc/e
NOLKPEIVIEHHBIX TOUEK /M PACTAHYTOH KPOMKH MeHee YeThipex.

=1 opu m>4.

Koapduuuentsl ky, u kym npuUBefeHHl B Ta0a. 2.4.

Ecnn Ha yuacTke [, ajieMeHTa pacTHyTas KPOMKa 3aKpervieHa u3 IJ10-
CKOCTH u3ruba, 3HaueHHsd KosddHLHeHTa ¢y no dopmydae (17) ymuoxawr
Ha Ko3(hpHIUEHT

kM_1+(0142 + 1,76 — —,L14oc,, (18)

s
J om0
THe o, — LEHTPaJbHBIA yroa, pap, onpeﬂeﬂmomuﬁ YY4CTOK 3/leMeHTa
prI‘OBOI‘O OuePTAHHA, HANIPHMED, apKH; A1 NP sIMOJIHHERHBIX 3J1EMEHTOB
& = 0; * m? —|— m: 1
Ha yuactke [, m > 4.

Harubaemele 3JeMEHTHI NOCTOSHHOrO [0 JJIHHE JBYTABPOBOTO WJH KO-
pobuaroro NONepeuHoro ceueHus pacCUHTHIBAIOT HA YCTOHUYHBOCTD MJIOCKOMH

= ] OpH yHc/e 3aKpeNeHHBIX TOYEK PACTAHYTOH KPOMKH
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Ta6awua 2.3. Kospduuuentst k n ¢ [11]

3HaueHHA
nonsggqg::l{;eqe‘ Pacuetnast cxeMa R
[4
M M
Tpamoyroabroe SR B B 0
e , LE@
P
To xe s ol 0,230,778 16,4 - 7,68
[
T
7 P ' [45 — 24a (1 —
0,50 +
» & =\ + (1 —0,5¢) B "‘B)+3f’]>§
- . V\ X 1/(3 —4a?)
ooy ¢
» s < 0,154-0,858 15,4 3,88
b L
TaEERaARENLEALl
IleyTaBposoe § =——_=F 044068 (45,3-65)y
o 1 )
o {
8,2+ 2,4 (1—
T ey o 0mBL Lot iiix
[Mpavoyronsuoe & —:I; .’;_ 0,60 ('1 —p  XUf@Q +,a§5><
L . X(I — o))
ENENRERRRARARL: 54
To e Sy RS 0354065 544268

Y

Mpumevasnue ¢y~ oTHOUIEHAE VIOULAAH MOKCOB K MJIOW(au CTeHKY ABYTAaBpOBOR Ganwu,
BLICOTY KOTOPOR IDHHHUMAIOT MEXAY LEHTDaMH TSIKECTH MOACOB.
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Ta6anua 2.4. Koapduuuentsi ch, w ko {11, 38]

k@ Ry M
Ipn 3aHpenyieHHH
deopma amopnt : -
-~
MOMEHTOR TONBKO 1o [o KOHUAM H pac- QT iT —
KOHLaM yva- THHYTOH OT Mo- iy o/ 2 LI,/Z
CTKa [, menta M xpomke -+
~ ] i 1 i
TS 87z B/s
7]
§‘ X 1,13 — 0,13 1,13 — 0,13 ﬁl/z sZ/B
EI 0Saxgl 0ax!
iy .
ix :‘ 1,35 — 0,350 1435 — 0,350
i i 0Saxgl o<l
17
X3 1,75 — 0,750 3/2 + o) 1 p/e
K o _SI o<as! o<as! B —a
1,35 — 145X 1,35 + 0,3 (¢/4q) 1 L
X (c/l)? p2-+2¢/l, p3—2¢/ka
* N 175 — 0,750 32 + o ! B!/
i 3] -1<a<0 —2<a<o pI—a :
7]
3 2,54 2,32 /s p'/z
3
b
N IR LI13—a X LI —a X
¥ in X 0,12 4+ 90,0200 % (0,12 - 0,0200)
[ L —2<ga<g0 —2<ax0
b LI3—a X L3 — o X
LA E{_ X (L4 4+ L2770 X (0,57 + 0,20)
o —lga<g0 —~l<axg0
%]r 1,35—0,35a 4/(3 + w) .- e
TP —l<€asg0 —lsas0
Lo
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. dopmsr aeopmupoBaHusa npu [, > 7b, no gopmyae
: 6 = M/(9,Wep) < Re, (19)

rae ¢, — KO3(PHHIHEHT NPOJOJbHOTO H3rHOa B IUIOCKOCTH, NEPNEHAUKY-
JISIDHOM IJIOCKOCTH HM3rufa CXKaToro nosica 3JeMeHTa, ofipefensieMbiil 10
© rabn. 2.2; b, — IHMPHHA CKATOTO MOsica CEUEHHs 3JeMeHTa.
BHeleHTPEeHHO-CXATble ¥ CKATO-H3rdGaemMbie 3JeMeHTbl B IJIOCKOCTH
u3ruba paccuuThHBAIOT

0= N/Fpacq -+ M}I/Wpac9< R., (20)

rie My — u3ruGaoumuil MOMeHT OT JeHCTBHA NMONEPEYHBIX H NPOJONBHBIX
Harpysok, ompejenseMeli U3 pacuera no AebopMHPOBaHHOH cxeme:

M,ZI = M/(gku)v (21)
-
g - 1 (Pk)KNRCF(Sp 1 1 > g > 01 (22)

" Fpacas, Whpacu, Rxy — NPHHHMAIOT MO yKasaHHAM, MPHBEJEHHBIM K
pacuyeTHsIM (opMysam Ha cxKaTHe H M3ru6; M — uarubaiouiii MOMEHT B
pacueTHOM ceuyeHHH Ge3 yueTa HOMOJHHUTENLHOrO MOMEHTA OT NPOJAOJBLHOMH
CHJIBI,

Jsia [mapHHPHO-ONEPTHIX 3JEMEHTOB NPH CHMMETPHUHBIX 3MIOpAax H3-
rubaoniiX MOMEHTOB CHHYCOWJAJNbHOrO, MapabojUuecKoro, MOJUTOHAMb-
HOro v GJAU3KHUX K HHM OYepTaHull, a TakkKe LJs KOHCOJbHBIX 3/1eMEHTOB
ky = 1;

JJIsl [IapHEPHO-ONEPTHIX 3JIEMEHTOB € SMOPAMH H3rHGaIO X MOMEHTOB
TPEYroJbHOr0 ¥ MNPAMOYTOJLHOIO OuYepTaHHH

ku =y -+ E(l _CX’H); (23)
@ — npuHHUMamT no taba. 2.2; a, = 1,22 — npu TpeyroJbHOH 3miope,
a, = 0,81 — npu npAMoyroJabHOl 3niope U3rHOAMUX MOMEHTOB; Fgp —
0 ab MOTIePEYHOrO CEUeHHs 3JieMeHTa, NPHHHMaeMas Mo HaHGo/blIeMy
3HAYEHHIO BHICOTHI CeyeHHA A.
[1pu HecHMMETPHUHOM 3arpy:eHHH LIaPHUPHO-OMNEPTHIX 3JIeMEeHTOB

My = Mfe 4 Myt (24)

roe M., & u M,, &, — cooTBeTcTBEHHO H3rHOAlOIMHE MOMEHTEI B pac-
YETHOM CEUYEHHM 3JeMeHTa U K0o3hdHUHEHTH, onpeaensieMele no Gopmyse
(22) npu 3HaueHUAX ruGKocTell, COOTBETCTBYIOIHX CHMMETPHYHON H KOCO-
CUMMETPHYHOH HarpyskaM M (popMaM NpPOJOJIbHOTO H3ruba.

[Tpu M/Wsp, << 0,1 N/Fep, pacuer B NMIOCKOCTH H3ruGa BBIMOJHSIOT
no dopmyJsae (8) Ge3 yuera narubawoiero MomeHTa.

ITpoBepsiloT 3JEeMEHTHl NO KacaTeJbHBIM HalpsiKeHHsIM 1O ¢opMmy.e
(14), noAacrasasis BMecTo Q 3HaueHue Quy = Q/E, a mporu6 —

fBH = f/g< fnpem (25)
rie f onipeaensiior no gopmyne (15), a § — no (22).
Cxaro-usrubaemble 3JEMEHTHl NPAMOYTOJBHOTO MOMEPeYHOro ceueHus
PacCUUTHIBAIOT HA YCTOHYMBOCTH NJIOCKOH (opMbl JAehopMHUPOBAHHUSA

N My \n 9
(Pychcp +( (PMRuwﬁp ) < l’ ( 6)
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rae Fop u Wop — MakCHMaNbHbIE 3HAYEHHS! COOTBETCTBEHHO WJIOUIAAM H
MOMEHTa CONPOTHBJIEHHS [OMNEpPEYHOr0 CeuYeHHs HA paccMarpPHBAEMOM
yuacrke [, snementa; ¢, — Koa(ULHEHT NPOLOIBHOTO Usruba Ans THO-
KOCTH y4acTKa 3/1eMEeHTa pacueTHOH AJMUHON [, B MJOCKOCTH, MepHeHAHKY-
JIAPHOH MJIOCKOCTH Ae(DOPMHPOBAHHA, ONpeNeNsieMbldl A/si APEBECHHBI MO
Taba. 2.2 ¢ yMHOXKeHHeM Ha KOIDhHUHEHT Ry y (cM. Taba. 2.4); @y — 10
dopmyne (17); n = 2 — ans 3/1eMeHTOB 63 3aKpelJieHHs pacTAHYTOH
KPOMKH M3 INIOCKOCTH AedopMHpOBaHHUA, n == | — I 3JEMEHTOB ¢ 3a-
KpenJeHHoH pacTAHyTOH KPOMKOH.

Ecan na yuactke l, sneMenta pacrsinyras KpOMKa 3akpef/ieHa H3
nIockocTd aeoOpMUPOBAHNsl, 3HaueHHE KospduumeHTa @u 1o dopmye
(17) ymHoxawor Ha kyp no (18), a ¢, — Ha KodDDHLMEHT

by =1 + [o,75+ 0,06 (-1;7)2 + 0,6, -0 — 1] 71‘2'":‘1— . @n

Yenosua npumenenus dopmya (26), (27) a5 3JEMEHTOB NEPEMEHHOTO
ceueHud te xe, uro u (16)...(19)

PaccunTelBaloT 3M1eMeHTE H3 KJAeeHOH ApeBecHHH Ha BLIHOCAMBOCTh OT
JefcTBUS MepeMEeHHBIX HANPsIKeHNH, BH3LIBAeMbIX BHELIHeH LHK/JAHYECKON
Harpysko# RJIY OT H3MEHEHHUS TeMIepaTypHO-BJAAXHOCTHOTO DPEXKHMA OK-
pyxawomel cpenss no {38).

2.3. COCTABHBIE DIEMEHTb] HA NOQATIMBBIX CBA3AX

Lan cosznaniis nonepeuHbIX ceuennil KPynuHIX PasMepoB JOCKH WK
O6pycbs CHAYHBAIOT € NOMOWIBI UMJAHHAPHUECKHX WY NJACTHHYATHIX
Hareaeft (604Thl, BO34M, NJACTHHKH). 3TH CBSI3H 0PH tepopManid KoH-
CTPYKUMH NOAATJANBB, YTO yXyAllaer paGoTy COCTABHHIX 3JeMeHToB. [lo-
cnepnne, paboTaiOUIME HA C:KaTHE 1 ONepThie BCeM CEYeHHeM, DacCUMThi-
BaiOT Ha [IPOYHOCTb H ycToHyuBoCTb Mo dopmyaam (7) u (8), B KoTopeiX
Fur #t Fpaeq IPUHUMAIOT 1O paomeasy beex perselh. Kosdduuear npouodan-
Horo usru6a ¢ npu npoBepKe YCTOHUHBOCTH OTHOCHTEBHO ocH x (puc. 2.4)
ONpefeNAIoT o rHOKOCTH, BLIYHCIEHHOH N0 gopmyJie (9), a OTHOCHTENbHO
OCH Yy — No opmyJe

hy =V (A + 2, (28)

rae A, — THOKOCTh CXKATOTO 3J/€MEHTa OTHOCHTENBHO OCH Yy 0Oe3 yuyera
NOJaTAHBOCTH MPU pacueTHOH AnuHe ly; A; — ruOKOCTh OTHENbHOH BETBH
oTHocuTenbHO ocu |—1 npu pacuerHoft mauHe [;, paBHOH pacCTOAHHIO
Mexay cBasamy (npu [, <5 7a A = 0);

by = ]/ - (29)

e
Ko3(puIeHT npHBeAeHHS THOKOCTH; R, — KO3(DDHUIHEHT MOAaTAHBOCTH,
onpesensieMulfi o Taba. 2.5; n, — pacueTHoe KOJHYECTBO IBOB B 3J1eMEH-
Te, N0 KOTOPBIM CYMMHPYIOT B3@HMHBIA CABHI 2/J1EMEHTOB COCTAaBHOrO Cce-
ueHHA; N, — pacueTHOe KOJHYEeCTBO YCJOBHBIX CPe30B CBs3ell B OJAHOM

IBe Ha | M JJIMHBI 3/1eMeHTa; [, — pacueTHasi AJ1HHA 371eMeHTa, M; b U i —
pasMepul TIOTIEPEUHOro ceueHHs 3jeMeHTa, cM (cMm. puc. 2.4).
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Tu6KOCTH COCTABHOIO 3JEMeHTa, BHIYHCAeHHYIO 1o dopmy.ie (28), mpu-
HUMAIOT He GoJjlee CyMMapHO#M FHOKOCTH OTA@NbHBIX BeTBEH

A b

= T e,
= Vit
rie ZJep — CyMMa MOMEHTOB HMHepHHH OPYTTO fONEPeUHBIX CEYeHHH OT-
JenbHBIX BeTBeH OTHOcUTeNbHO oceli 1—1 (eMm. puc. 2.4); Fgp — towans
NOMepeuHOro ceyeHHsi OPYTTO 3JEMEeHTA.

(30)

I rij
’p—J;—— r—-v— l—--w - + I._,._,._ L_.L—-.
F++++ R FrTTT
1
R -
- KA " ]
'r_.l [_-4 - L |
0 T I . 1 J_ -
il pras
vy, ¥y y
T !
- % - r-.{-Jr.x £ X- - ~{- r:r o <
ol ol ;
5 g G
a 5 ]

Puc. 2.4, CocraBybie sieMedTth Ha 1044 raHBbIX CBA3AX!

@ - W3 NakeTa AOCOK, ONepTHiX BeeM ceyenuem: & — TO Xe ¢ KODOTKHUMYU MPOKNAAKAMM; 8 — TO €y
¢ Y3CTHYHO OIIePThIMH BCTRAMU.

CocraBHble 9/1eMEHTHI C YaCTHYHO OllePTHIMK BeTBAME (CM. puc. 2.4, 6, 6)
paccuuTLIBAIOT HA OPOYHOCTb H YCTOHUHBOCTE no dopmyJaam (7) n (8), B
KOTOPbIX £y W Fpacy MPHHUMAIOT 0O CEUEHHH Oneprhix Berred. Ilpu
fipoBEPKe YCTORUUBOCTH OTHOCHTEIbHO OCH X (CM. puc. 2.4) paguyc HHep-
uuu onpegensior no dopmyJe (10), B KoTopolt aHaUCHHE MOMEHTA MHEPLUH

J =Jy 4- 0,540,
rae Jo ¥ Juo — COOTBETCTBEHHO MOMEHTBI HHEPLHMH ONEPTHIX H HEONEPTHIX
BeTBeH.
[Tpu nposepke ycTORYHBOCTH 37€MEHTA OTHOCHTENBHO OCH Y MUOKOCTD

onpezensT 1o dopmyne (28), npu 3TOM MOMEHT UHEPUUH {IPUHUMAIOT
C yueToM BceX BeTBef, a MJONaAb — TOJbKO ONEPTHIX.
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Ta6auwua 2.5. Kospduunent noparaueoctn k [11]

3Hauenue kg NpH CHATHH

Cpasn
HEHTpPpalbHOM ¢ usrubom

Cranbuble UHIHHAPHUECKHE HAPeaH: ‘

npu d < al7 1/5d? 1/2,5d*

npu d > al7 1,5/ad 3/ad
CranbHble TBO3AH /1042 1/5d2
Jly6oBrie HHIHHAPHYECKHE HATeJNH 1/d? 1,5/d?
To ke, niacTunyaTee  » - 1,4/8b6,,

Mpumeuanwu s |, Paamepm 4, a, bgy B M.

2. Nuamerp AYGOBHIX UBAUMAPHYECKHUX Haresell npurumaior ne Gogdee 0,25, a raosmeft —
He Gonee 0,1 TOMWMHE COeNHHAEMHX BeTBeil.

3. Mpu AnnHe 3ameMaeHHst rBo3fiell MeHee 4 d pa6oTa KOHNOB TBO3fell He YUHTBIBaeTCH,

4, Tlpn PasHLIX TOMMBAX Berseil kc onpeaendlor no ToniuuHe a OoJiee TOHKOR BeTmH.

CocraBHbIe 3/1eMeHThl, paboTaiowHe Ha H3THG, PACCUNTHIBAKOT O GOpMy-
nam (12) ... (15), B ROTOPHIX Wpacy = kW U Jpncw = k,J. 3HaueHns kosd-
tuiHenToB k, H k, npuBeneHH B Taba. 2.6.

Ta6auna 2.6. Kospduuuenta k., n k, [11]

3navenue KOIPHULUHEHTOB NIPU AJMHE (IPOJIETA, M

Yyceao caoes

Koagpunuent B aJeMeHTe 9 4 o 9 1 Gonee
2 0,7 0,85 0,9 0,9
ky 3 0,6 0,8 0,85 0,9
10 0.4 0,7 0,8 0,85
2 0,45 0,65 0,75 0,8
Ry 3 0,25 0,5 0,6 0,7
10 0,07 0,2 0,3 0,4

HDpumewanne, JA% nNpoMeXYTOUHBIX 3HaueHull «kosPdHMUHEHTH onpeAensior o
HHTEPHOMALHH.

KonnyecTBo ycs0BHBIX cpe30B CBsi3el 7, IPH PAaBHOMEPHOH HX paccra-
HOBKE B KaX[OM LIBe N0 AJHHE 3JeMeHTa Ha yuYacTKe ¢ OJHO3HAUYHOM 3mo-
POl nonepeyHsIX CHJL

1,5 (Mg — My) Sg,

e = (TJGD) ’ . (31)

rie Ma u Mp — usrubaoumye MOMEHTH COOTBETCTBEHHO B Haua/ibHOM H
KOHCUYHOM CEYEHHAX paccMarpuBaeMoro yuacrka; 7 — pacueTHas Hecyujas
CNocoGHOCTbL CBA3K B paccMarpUBaeMoM IIBe.

CocraBHble 3JeMeHThI, pafoTaloliie Ha CxKaTHe ¢ U3THGOM H Ha BHEIIEHT-
peHHoe cxKaTue B nsockocTa uaruba, paccunthiBaot 0o (20) ... (25), 8 koro-
puix Wioace = 2,W, a npn BeluncaeHuu Koshpbuuuertra § ruGKOCTb mpu-
HHMaloT no dopmyde (28). KosuuecTro cBA3ed onpegensitor no (31) ¢ BBe-
IeHHEM B 3HaMeHareqab Kodppunnenra §.
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YcToltuuBOCTD 3/IEMEHTOB B NJOCKOCTH, NEpHeHAHKYNAPHON NMIOCKOCTH
usruba, nposepsioT no (8). KpoMe Toro, npoBepsioT ycToHYHBOCTh HAHGO-
Jee HanpsmeHHOH BerBu (mpu [, > 7a);

6 = N/Fg, 4+ M;/We, << @, R, (32)

rie ¢; — KO3(pHIIHEHT NPOAOJBHOrO H3ruGa paccMaTpuBaEMOH BETBH,
BBIUUC/IEHHBIA 10 ee pacueTHOH miuHe [, (cM. puc. 2.4).

Ffnasa 3. COEAMHEHUA DJIEMEHTOB KOHCTPYKUMM
3.1. OBLWMUE NONOMEHNR M KNACCHDUKALMA

CoeMHAIOT 3JEMEHTH I8 YBeJWUeHHs HX IJHHBI (HapauiuBaHue Y
cpaliMBaHue), PasMepoB MONEPeyHoro ceueHUs (CInayuBaHHe) H oGpaso-
BaHHUsl y3/I0B B MecTax [epeceyeHHs.

[IpUMeHSIOT KJleeBbie COeJHHEeHHUs, PAcCUUThIBaeMble HA CABHT; JI06O-
Bble yMOpbl U BpYyOKH IR NMPHCOEIHHEHHS 3/1€MEHTOB, BOCIPHHHMAIOMHUX
CXKaTue; Harenu, paboramouiye Ha u3ruG; BK/AeeHHble CTa/lbHbe CTEPIKHA —
Ha BulIepruBaHHe, NPOJABJAHBAHUE H CABHT, a TaKkKe METa/JIHYeCKHe 3Jie-
MEHTBI, UCHBITHIBAIOLIHE PaCTsIXKEeHHe.

Bce Buasl coeflnHeHHH (KpOMe KJseeBhIX) mojatauBel. B npouecce sxc-
nyataivi AepeBsHHBIX KOHCTPYKLMH B COSJMHEHHSIX BOSHHKAIOT ynpy-
rue H njactudeckue jAebopMmalluiu, BhI3bIBaeMble CBOHCTBaMHM Marepuana,
4yTO B GOJBUIMHCTBE CJydaeB MOJE3HO, TaK KaK COeJUHEHHs paboTaloT Bss~
Ko. Prixsipie gepopmanuy B pesyJbTaTe HETOUHOCTH MOJATOHKH COMpsrae-
MBIX 3JIEMEHTOB APYT K JPYTY H HEMJIOTHOCTH MOCTAHOBKH pabounX CBsA3el
HeoGXOJHMO CTPeMHTbCA yMeHbUTh, CoelHHeHUA AOMKHbI ObITh MJIOT-
HBIMU U BSI3KHMH. ,

[Mpu Ha3HaueHHHM paGOYHX CBA3eli B COeJHHEHHAX PeKOMeHIyercs
ONpUMeHATh GOJIblIee MX KOJHYECTBO C MeHbilefl Hecymied CoocoGHOCThIO
BO u3GexKaHHe COBMAjE€HHA HX C IOPOKAMH JPEBECHHBI, OCOGEHHO C Cyu-
KaMH, TaK KakK 3TO NPHUBOLHUT K meperpyske ocrajbHuix cBasedl. [lopatiu-
BOCTb COEJMHEHHH YUYHTHIBAIOT NpM onpereseHul AepopManuil KOHCTPYK-
IUil U NpUHUMAKOT, MM:

TIpuMbIKaHHe NONEePEK BOJOKOH 3JMEMEHTOB 3 LeENbHOH INpPeBecHHBl . . . 3
To xe, U3 KJIeeHOH . e e e e e e s e e e e 2
»  Ha HareJsix (Kpome BKJIEGHHI;-IX) R e e e e e 2
»  Ha yo00BLIX BpyOKax u ylopax Topell B Topeu B I
%  Ha MEeTa/lJIHYeCKHX MIACTHHAX BCeX BHAOB . . . + o . « & a o + 2 1
»  Ha BKJEEHHBHIX CTEPKHNX, paboTalolWuX Ha Bbuxeprusauue
TomepeK BOJIOKOH JPEBECHHBL . . « o « o o v v v o « o o « » o . 05
BAOJL BOMOKOH &+ o v« v v u v o e o e s o e v o n v o w v o 0,25

B kneeBuix coemuHeHHsiX JAedopMalMM He YUMTHIBAIOT. YKa3aHHbIe
3HAaYeHUst PUHUMAIOT [PH MMOJHOM HCIIOJNb30BAHHH HeCyUIeH ClIOCOGHOCTH
COeJlHHeHHs!, a MPH HENOJHOM — COOTBETCTBEHHO yMeHbIIeHHEBIe NPOonop-
LHOHA/NbHO NeHCTBYIOLIEMY YCHJ/IHIO.
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3.2. COEAMHEHWS HA KNEIO

IlpumensiioT kel AJis CKJ€HBaHus APEBECHHbI, aHEPHI, CTEKJIONIACTHKOB,
a Takxke NP CTHIKOBaHWHM NO RJAHHE, CNJIAYHBAHUY CJAOEB N0 WHPHHE U
TOJILHHE, 00PA30BaHHH CIVIOIIHOTO CedeHHs, COefHHEHHH CXAThIX H pac-
TAHYTHIX 3JIEMEHTOB KOHCTPYKLHH MO JJIHHE U NOA YIJIOM IO BCeMy cede-
HEI0. MOXHO BKJIeMBaTb B JIpeBeCHHY CTaslbHBIE H CTEKJOIIACTHKOBbIE
CTePXKHH, HaKJeHBaTh WaHOhl, HAKJIAIKH.

CkJienBaeMble NOBEPXHOCTH APEBECHHBI JOMMHBI GBHITH OCTPOTAHHI, a
NOBEP XHOCTH APYIrHX MaTtepHasoB o6paboTaHbl B COOTBETCTBHH C HHCTPYK-
[HSAMY.

s KeeHbIX AEPEBSHHLIX 3JEMEHTOB TOMUKHY IOCOK NPHUHHMAKT He
6osiee 33 MM (r10C/Ie OCTPOKKH), B NPSIMOJIHHEHHBIX 3JIEMEHTaX — J0 42
npH 06pa3soBaHHK B HHX NpOAOJAbHLIX npopeseit. Hlnpuny nocok corsaco-
BBIBAIOT ¢ HOMHHAABLHON WHPHHON KJIEeHOr0 3J1eMeHTa C YUeTOM NPpUIyCKoB
Ha CYIUIKY H MeXaHhudeckyio o6pabotky [49].

I o {
> 5 L l
Y,
L =(10...12)a g o /4
p o2,
2 N M b I,\

8 ' 2 a
Puc. 3.1, Coepunenns ua KJjeio:

@ — CKJleMBaHHe JIOCOK 110 MJIACTH H KPOMKe; 6, 2 ~ JleTalln 3y6uaToro COeJHHEHHS; 6 — CKNeHBa«
Hie Ganepul Ha «yc»; § — 3yGuaToe CoefluHEHUE ITEMEHTOB KOHCTPYKUH.

Ilpy KOMNOHOBKE IONepeuHbIX CeYeHHH KJeeHbIX 3/1eMEHTOB PEKOMEeH-
JlyeTcs HCMOJb30BaTh JpeBeCHHY TOJMbKO OJHOH [OPOAbl H OJHOrO COpTa
B PACTSHYTHIX U CIKATBIX JIeMEHTaX NpH rHOKOCTH A << 60; B u3rubaeMulx,
cxaronsrubaeMblX W cXathlx npu A Z>= 60 JonyckaeTcsi IpHMeHeHHe Jpe-
BEeCHHBI JBYX COPTOB, ABYX [OPOJ MJH pa3HBIX COPTOB U nopol. B mocaes-
HeMm caydae kpafinue cion Bbicotoll 0,15 o6weil BLICOTH ceueHHS BBIIOJ-
HAIOT U3 6oJiee NMPOYHBIX MHJIOMATEPHAJIOB.

Ilpn ckyenBaHHN J0COK MexXAy coGoii H ¢ caHepoil nox yraom 90°
WHPUHY HX npuHuMaloT He Gosee 100 mm, a npu yraax 30...45° — ue
Gosee 150. Ecan npu ckyienBaHuy nakera no WHpHHe TPeOYeTCs YIIOKHTh
IiBe UJM GoJiee IOCKH, TO CMelleHHe HX KPOMOK [1pHHHMAIOT He MeHee ToJ-
LHHBL ¢J10s A0COK (puc. 3.1, a). [1pu ckJeuBaHHU AOCOK IO TOJIIHHE CMe-
LleHHe KPOMOK He perJameHTHpyeTcd.

Hocka CTHIKYIOT ¢ NOMOH(bIO 3YGUATHIX KJEEBHIX COeAMHEHHH, Kax
npasuio, no maacru (puc. 3.1, 6), panepy — Ha «yc» (puc. 3.1, 6), a uen-
HbIe 3JIEMEHTHl KPYITHOTO CeYeHHs no AAHHE U 00J YrjoM — 3yGuaThbiM
coeguderuem no ['OCT 19414—79% (puc. 3.1, &, 3). BHyTpeHHu#H yroa
MEXJIY OCSMH CONpATraeMblX I/JEMEHTOB OpHHHUMAKOT He MeHee 104° ¢ Bhi-
X0J0M 3yGbeB TOJNBKO Ha KPOMKH CKJIEEHHOrO MaKeTa.
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Ta6auua 3.1, CuATeTHueckMe KieH, NPUMeHAEMble NPH WU3TOTOBIEHHH KJEEHBIX
AepeBsAHHLIX KoHCTPYkumil [11, 49]

CxJiedBaeMble MaTepHadabLl U yCJo-
BHA IKCMJyaTanuu (mo vabs. 1.1) Tun u mMapra kaes TOCT umu TY

Hpesecuna 1 LLpeBecx«ma ¢ da-
Hepou mm rpyn
A2, A3 Bl 52, B3, Pesopunuoseii OP-12 TY6-05-1748-75

Bl B2, B3 ®eHoIbHOPE30PIHHO- TY6-05-1880-79
Built ®PP-50
A2, A3, B2, B3,B2, B3 AnkunipesopiHOBEIN TY6-05-1638-78
®P-100
AnKuIpe3sopUMHOBH TY6-05-281-7-75
JOK-1AM
DeHOAbHO-aNKUAPE3OPIH-
#oBpiit JOK-14P TY-3CCP 223-41-80
Genoabuntit COMK-3016 u  TOCT 20907—75*
CDHK-30156
®Degoabyniii COX TY6-05-281-12-76
A2, B2 Kap6amuino-menamusoseii  TY6-05-211-1806-79
KC-B-CK
A2 Kap6amuanne KO-X, T'OCT 14231—78*
K®-B)X, K®-5
JpeBecnna co cranbio (BKle- DIOKCHAHBIE:
€HHble CTepXKHHM, wWwaiib), ape- -1, TY6-05-1584-77
BECHO-CJIOMCTRIE MAACTUKH M K-153 TY 6-05-1251-75

crekyomnnacTuky rpynn A, B, B

s nepeBsHHBIX KOHCTPYKUHH M CKJEHBAHHA ApeBecHHB! ¢ APYTHMY
MarepHasiaMH NpUMEHSIOT CHHTeTHYeckye Kiaed (taba. 3.1). Tumsl ux #
MapKH BLIGHPAIOT B COOTBETCTBHH CO CBOHCTBAMH (IIPOYHOCTDb, AQJTOBEY-
HOCTh ¥ T. f1.), Ha3HaueHUEM, PEKOMEHAyeMBIMH O0JacTAMU NPHMEHEHHH
H TeMIIepaTyPHO-BNaXKHOCTHEIMH YCJIOBHAMH 3KCMJyarauud. llpn stom
CJIeflyeT yUYHTHIBaTh OfecrneveHHOCTb ChlpheBOoil §a30i, TeXHHKO-3KOHOMH-
YecKHe MoKa3aTeaH M CTOUMOCTD.

3.3. COEAUHEHWS HA NOBOBbLIX YIMOPAX M BPYBKAX

Jlo60BBle YIOpPH U BpYOKH OPHMEHSIOT AJAA CPALIMBAHUA M Y3MOBLIX.
COMPSAMEHUH CXKATBIX 3JeMEHTOB W3 (peBeH M LEJAbHHIX HJH KJEeHBIX
6pycseB  CpamgBaHve JOGOBLIMH YNOPaMH BLIMOJHAIOT OpH JeHCTBHU
CKMMAIOLWIEr0 YCHJHS BAOJAb BOJOKOH ApeBecuiini (puc. 3.2, a, 6) u nox
YIJIOM K HHM. Y3J/I0Bbie COCIHHEHHN BHLIIONHSAIOT C NOMOLLbIO JIOBOBBIX
Bpy6OK ¢ ofiHuM (pHc. 3.2, 8, &) uiv ¢ AByMa 3y6bamu (puc. 3.2, d), a Tak-
e ¢ npuMeHeHuem nonywek {puc. 3.2, e). s co3gaHUs OJAOTHOCTH H
ApelOTBpAlleHus cMelileHHA CoeliHAeMblX JEMeHTOB NpPH TPAHCHOPTHPO-
BAHHMM ¥ MOHTaXe KOHCTPYKLHMH X 3aKpenssior 6osaramu, ckoOamu, Ha-
KJa1aAKkaMi. B ysnoBblX coeiuHeHUsX U3 GpycbeB CAelyeT UEHTPHPOBATh
3JIeMEHTH) MO ocJaabJeHHOMY Bpe3akaMu ceueHuio (cM. puc. 3.2, 8, 0, e).

B Jsio60BbiX BpyGrax pabouyio mIoCKOCTb OHPaHHs CXKATOro 3/J1eMeHTa,
pafoTarollyio Ha CMSATHE, PACIONAralor neprueHIuKyAApHO AeliCTBYOWeMy
B HEM YCH/HIO, T. €, NepNeHANKYJIAPHO ero ocH. Ecau 3nemeHT paGoraer
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Ha CXKaTHe C M3rHGOM, ee PacMoNaraloT MepPneHAUKYAAPHO paBHOJe-
CTBYIOLIEH CKHMAKOWEro M MOMepeyHOro YCUJUA.

Jlo6oBble ynopel H BpYGKH PacCUMTHIBAIOT Ha CMSATHE MO MJOCKOCTSM
MPHUMBIKAHUS SJEMEHTOB M Ha CKaJslblBaHHe IpeBeCHHbl. PacueTHyw He-
<CYUWYIO CMOCOGHOCTb COAUHEHHH ONMpee/]atoT: B JOGOBHX BpybKax ¢ Of-
HUM 3yGOM (cM. pHC. 3.2, 6, 2) 1 BO Bpy6Kax ¢ NoAywKaMu (cM. puc. 3.2, e):
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Puc. 3.2. JlofoBble ynopn u BpyOKH:

«q — J0GOBOH yNOp ¢ HaKJaiKaMu Ha GOATaX; 6 — TO e, CO CTAJAbHLIMU CTEDKHSIMU;] 8 — JNoGOBa
8py0OKa c oARNM 3yCoM B OPYCbAX; & — TO e, B OpeBHAX; d — TO e, ¢ ABYMS 3yGbsmu B 6pychbs
‘AX; ¢ — YNOp 4Hepe3 MOAYMKY; o¢ — CXEeMa ONHOCTODOHHeR Bpe3Ku; 4 — TO e, ABYCTODOHHeM:
J — 3MeMeNTH KOHCTDYKUHH; 2 — CTsKHBE GOATH; 3 — HaKAaAKH: 4 — UHAMBADHYECKHH cTep-
SKeHb AnaMerpoM 20...24 MM; § — noAGanKa; 6 — onopHas NORYWKA; 7 — [OXyWKa, § — cTajb-

HOA THX.
Ha cMsATHe
No << FewRena; (33)
Ha CKaJlbIBaHUE
N cosa << Fo R, (39)
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B s1060BhIX BpyGKax ¢ IBymsi 3yGbamu (cM. puc. 3.2, 9):
Ha CMATHE

N << (FCM -+ FcM) Rewa; (35)
Ha CKaJsibiBaHHe IO MJIOCKOCTH Ha rayGuHe BpyGKu BepxHero 3y6a
F F
Nycosa<—o Lo p 0 8Re: (36)

<M

TO Ke, [0 [JIOCKOCTH Ha rjyGHHe BpyOKM HHMXKHero 3y6a
N, cosa << 1,15F R, (37)

B ¢opmynax (33.)... (37) N¢ — pacyeTHOe yCHJIHE B NPHMbIKAIOLLEM
sneMeHTe; Foy — pacuerHas IJIOMAlb CMSATHS; Fex — pacuetHass nJjo-
Waib CKalbiBaHHA, Fey, Fey W Feq, Fex — COOTBETCTBEHHO IUIOILAAM
CMATHS U CKaJILIBAHHS Ha YPOBHE NEPBOrO H BTOPOro 3y6beB; Rewe — pac-’
YeTHOE CONMpPOTHBJ/IEHNHE APEBECHHBI CMATHIO MOJ YIVIOM o K HanpaBleHHIo
BOJIOKOH, onpejeasemoe no dopmyae (1) uiu puc. 1.1, a; Rek — pacuer-
HOEe cpelHee MO MJIOLIAJIKE CKAJHIBAHHS CONPOTHUBJEHHE ApeBecuHbl cKa-
JILIBAHHIO:

R = Ru <), (38)

l.x — pacyerTHasi JVIMHA [JIOM@AKH CKaJbIBaHMs, MPUHHMaeMast He MeHee
1,58 u He Gosiee 10hsp; e — miedo cuJ ckaawiBaHus (¢ = 0,5k npu He-
cuMMeTpHuHO#i Bpeske (puc. 3,2, a) u e = 0,26h npu CcUMMeTpHYHOH
(puc. 3.2, u); p = 0,25 npu pacuere Ha ONHOCTOPOHHee CKalblBaHHE
pacTsiHyThIX sJeMeHTOB M f = 0,125 npu pacuete Ha NpPOMEXKYTOYHOE
CKaJBBaHHE CHKAThIX 3/1eMEHTOB (3Haqe}mn Ko3(punineHTOB f AaHbl MpH
YCJIOBHH OGXKaTHs 10 IJIOCKOCTH CKaJbIBaHHA W NpH le/e = 3).
HesaBucuMo OT pacueTHHIX NaHHBIX MPUHYMAIOT 3HAUEHHUS Ayp:

B 6pychax OO 54 ¢
B 6pesnax B X
B npoMexyToYHHIX ysnax  CKBOBHBIX KOHCprKLlPIH e e e e e <h/4
B ocraibHEIX caydasx . . . . <h/3

IlpumMedaHde, h — BLICOTa 3JeMeHTa, B KOTODOM CHAeslaHa Bpe3Ka.

3.4. COEQUHEHMSA HA HATENAX

JlepeBsiHHbIE JIEMEHTHl COEMHHSIOT C MOMOUIbIO LUMHHIPUYECKHX Ha-
rejied M3 crand, aJlOMHHHEBBIX CIJIaBOB, CTEKJ/ONJIACTHKA, IpPEBeCHO-
CIOMCTOrO MJIaCTHKa M AyOOBOH JApeBecHHbl, a Gpycuarble 0a/lkM TaKxe
C NOMOUIbIO NJACTHHOK M3 Ay6a uau Gepesbl. lluauHipudeckue Harenu
U3 CTAJIH NPHMEHSIOT B BUJe CTepiKHed, GOITOB, rBO3Ael U BUHTOB (Wypy-
NoB HJM rJyXapel), U3 aMOMHHHEBbIX CIJIABOB U CTEKJIOMJIACTHKOB — B
BHjie CTep KHeit U 60JITOB, a U3 OCTa/IbHBIX MAaTEPUA/IOB — B BHJE CTEPKHeil,

B saBucumocty or KOJHYecTBa 3/JeMEHTOB B HareJbHOM COeJuHEeHHH H
HanpaBJeHHs NeHCTBHA B HHX YCHJIMH Pas3/nyaloT CHMMETPHUHBIE JABYX-
1 MHOrowoBHele (puc. 3.3, @, 6) 1 HeCHMMETPHYHbLIE OJHO-, ABYX- H MHOIO-
LIOBHBIE coelrHeHust (puc. 3.3, 6...0¢).

3L



Cranbhbie cTepXHu 4 60TH NPUMEHSAIOT AJsi COSIHHEHHS KPyTHOpas-
MEPHEIX 3/1eMeHTOB (6pycheB, OpeBeH), rBO3AHM — JOCOK H GPYCKOB, a BHH-
THl — JEPEBAHHBEIX 3JIEMEHTOB C METAJUIHYECKHMH MJIM IJIACTMACCOBLIMH
TOHKUMH Juctamu. Haremn 3 naactmace, ajdlOMHHHEBBIX CIJIABOB H Ape-
BECHHBI TIPHMEHAIOT B KOHCTPYKUMAK, IKCIVIYAaTHPYEMbIX B XMMHUECKH ar-
PECCHBHBIX CPENaxX WJK C TPeGOBAHUAMY IH3NEKTPHYHOCTH U «PaJHONpO3-
PauHOCTHY.
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Puc. 3.3. CxeMul coepunenuil Ha nareasix:

4, 6 — cHdMMeTpUYHBIE COOTBETCTBEHHO ABY- ¥ MHOTOWOBHME; 6; 25 0 — HECHMMETPHUHBIE OMHO-
WOBHbIE; e, 00 —~ HECHMMETPUYHbICe ABYHIOBHbLIE; L, K, 4 — CHMMETDHUHbIE C TOHKHMH WaKJIaj-
KaMH 43 MeTal/Jla 4 nJacTMace;

! — UHJHHADHYECKHE CTEPXKHU; 2 ~~ PBO3AH; 3 — GoaTB;, 4 — rayxapu.
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B coenvenusix Ha HMJTMHADHUECKHX CTEPKHAX s NPelOTBPauleHHs
Pa3lBMKKH OTAE/BHBIX JIEMEHTOB CTaBAT He MeHee 25 % (rpex wryK)
CTAXHBIX OOJATOB OT ofliero KoJjudectsa Haresefl B crbike. CoeluHeHuUs
JepeBsHHBIX 3/IEMEHTOB ¢ HakJaKaMH WM HPOKJAafKaMH H3 MeTaJ/a HJH
JAPYTHX JIHCTOBBIX MATEPHANOB Ha CKBO3HBIX WJN TJIyXHX (OJATax npu-
MEHAIOT TOJbLKO 1IpH  O0eCneYeHHH [JIOTHOH NOCTAHOBKM HareJsei
(puc. 3.3, u, &, a). [nyxue GONTH BBHHYMBAIOT B APEBECUHY Ha TyGMHY
He MeHee MATH HX IHAMETPOB.

19 NJIOTHOA MOCTAHOBKH UMJMHAPUYECKUX Haresel B AepeBSHHBLIX
B3/IeMeHTaX MPOCBEPJMUBAIOT OTBEPCTHA TOrO Xe auamerpa. s BuHTOB
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OTBEpCTHS B IpeBecHHe NOJKHL GbiTh Ha 2...4 MM MeHbUIe AHaMeTpa BHHTA
B HeHape3aHHOH 4acTh.

LlpuHApHYECKHE CTEPXHKM B PACTAHYTHIX CTHIKaX U3 GpycbeB 4 AOCOK
pasMeIlaloT B [IBa WJIH 4YeThipe MpoJOJbHEIX psafa (puc. 3.4, a, 8), B Opes-
Hax AONYCTHMO IIaXMaTHOe pacrnoJjioxeHue B ABa papa (puc. 3.4, 6). Pac-
CTOSIHHE MeXKIy OCSIMH HareJsieli BAOJb BOJIOKOH 3JeMeHTa §;, ONepeK Bo-
JIOKOH S, H OT KPDOMKH [O OCH KpafiHero psja s; UPUHUMAOT He MeHee
yKasaHHeIX B Taba. 3.2.
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Puc. 3.4. Pa3Memenne NMJIHHIAPHYECKUX HareJell ¥ I'BO3jlell B JleDeBAHHBIX 3/eMeHTaX:

a — cTep:KHed B JBa pafia; G ~— €TrepxueH B KDYr/AbIX 3/IeMEHTAX B IUAXMATHOM MOPAAKE; 4 =
cTepikHedl U 'BO3AeH B ueTHipe Psfla; ¢ — FBO3Jell KOChIMH pAflaMu; 0 — CBO3AeH B LIAXMATHOM
NOPsSifKe; ¢ =~ rBO3feld (ryxasi, CKBO3HAS ¥ BCTPeuHAs! MO OAHON pHCKe 3aOHBKH).

KoJsinuectBo Harened B COeNMHEHHH
gy = NAT wuutty), (39)

rie N — pacuerHoe ycHJ/He; f,, — KOJHYECTBO pAaCUETHHIX [IIBOB ORHOTQ
Harensl; Tywe — HAUMEHbIIAs pacueTHas Hecyllas crocoOHOCTb Harens
B OXHOM IBe, ompeensemas no taba. 3.3. I/ HecuMMeTpHUHBIX COeny-
HeHH# 3HA4YeHUu R, MOXKHO ONpeJesAThb o puc. 3.5, a. B coexnnenusx co
CTaNbHBIMH HakJafKaMH W NPOKJaJKaMH pPACUETHYIO HECYHylo Cnocob-
HOCTb U3 YCJOBHS H3rufa Hare/iss OpUHUMAIOT 1o gopmyae (47).
Haknagku # npokJaiky OpOBEPSIOT Ha pacTsiKeHHe M0 ocableHHOMY
HATeNISIMH CeyeHUIO H Ha cMATHe noj HareseMm (CHull I11-23-81 *). [1pu BeI-
NOJIHEHUH COEAHMHEeHHS] Ha NUJHHAPHUYECKHX HATeJsiX U3 OJHOTO MaTepHa-
Jla, HO pasHBIX AMaMETPOB, PACUETHYIO HECYILYIO CHOCOGHOCTD MPUHHMAIOT
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KaK CyMMy HeCyWHX CnocofHOCTe#l Beex Hareneft. [l pacTssHYTHIX CThI-
KOB BBOAAT Koadpuuuenr 0,9.

Harenn u3 nsactmacc npoBepsiioT Ha cpes. PacquHaﬂ Hecylas CHo-
COGHOCTDL Harejs B OAHOM LlBe

) Tcp = ﬂd2/4ch,
rae Rcp — pacyeTHOe CONMpOTHBJEHHE MaTepuasa Harelss Ha Cpes.

(40)

Ta6anuua 3.2, PaccTosiHMA MeXAy OCAMH Hareledl M OT OCH MOCAEIHEro pAia A0
TOPUA 3MEMEHTA B 3ABUCHMOCTH OT TOJAW(HHbI MaKeTa b MM ToAwWUHB 3nemedTa ¢ |[11]

AMIOMHHHEBbIE H
CransHble CTEKJIONJIacTH- Jy6oBble
KOBblE
MuHnmanbhoe CTEPXHH, GonTel, FBO3IH cTepxuH
paccTosinhie BHHTH
b > 1041 b<10d| ¢ > 10d ¢c=4d b> 10d| 6104t b > 10d| b < 102

s - . Td 6d 15d 25d 6d 6d 5d 4d

5 354 34  4d(3d) 4d(3d) 3,54 3d 34  2,5d

e 3d 2,5d 4d 4d 3d 2,5d 2,5d 2,5d

IMpuMmewanyu a1, PasmMepn B cKOGKax OTHOCATCH K paccranoBke rsosjieli B Waxmar-
HOM NOpSJAKEe MHJIH KOCHIMH DAaMM MOA YIrJoM o § 45°

2. A NPOMEXYTOYHBIX 3HAUEHHN TOJLUIHHB! npoﬁusaemmx TBO3/JleM SJEeMEHTOB ¢ 3Ha-
YeHHe §; ONpeAeNST [0 HHTEPHOASILHH.

3. Onsi 3)eMeHTOB, He NpoGHBaeMLIX TBO3JAMH HACKBO3b; HE3aBHCHMO OT HX TOJULUHBI,
paccTosiHHE MeXAY OCSAMH TIBO3fell, a2 TakXe OT TBO3JAA J0 TOpUA 3JieMEHTa MNPHEHMAIIOT He
mewee  15dpg.

4. JuaMmerp resozfeft He Gosee !/, TOJMWHHB NPOGHBAEMHIX 3JIEMEHTOB.

5. Ecau npH BCTpeuHOM 3a0HBKE KOHUbL IBO3ReH BXOZAT B LaHHBLIA 5JEMEHT € KaxKAoH
CTOPOHBLI Ha TJAYOHHY GoJiee 2/, TOJIL{HHBI 3JeMEHTa, PACCTOSIHUE MEXAY OCHAMH TIBO3fedl HasHa-
yapT Ges yueTa B3aHMHOTO 3axopxa (puc. 3.4, e

6. [asi 37eMEHTOB M3 OCHHBI, OJbXH W TONOJsSI TaOJHYHOe 3HaueHue §; AJS I'BO3jell yBesu-
quBafoT B 1,5 pasa.

7. Ipu onpefeseHUN pacueTHOH NAUHB 3alleMJIEHUS KOHIA TBO3AS He YUYUTHIBAlOT ero
340CTPEHHYI0 4acTb AJAHHOHN I,SdFB,a TakXe M3 AJUHBI TBO3AS BLIYHTAKT IO 2 MM Ha KaXAbH

OB MeXKAY HECTPOTAHHLIMH COefHHSIeMBIMH VIeMeHTaMH (CM. puc. 3.4, o).
8. Ecsiu reo3fb NpoGHBAET 5JEMEHT HACKRO3b, TO AJHHY €ro 3allleMleHHsA B IocJelHem
3J1eMeHTe IPHHUMAIOT Ha 1,56d[ ., Menbme, Ecau pacueTHas JJIHHA 3alUEMJICHUS MOJYUAETCs] MEHb-

we 4dp,, ero paGoTy B NPUMEIKAIOWEM [IBe HE YHUTLIBAIOT.

9. B pacTAHYTHIX CTHIKaX U3 OpeBed pacCTOSIHUS NPUHUMAKT No pHC. 3.4, 6,

PacuerHyo Hecylnyio cnocoGHOCTh BHHTOB NpH 3arjy6/IeHHH HX He-
Hape3aHHOH 4acTu (He MeHee IBYX AHAMETPOB) B ApEeBEeCHHY ONpeIeIsiioT
no Tabsa. 3.3 wiau pHC. 3.5 Kak AJIs CTAJbHBIX CTep:KHed.

[lnacTHHuaTble HareJgu NPHUMEHSOT LSl CIJlauMBaHuA OGPycbeB HJH
OKaHTOBaHHbLIX OpeBeH 1 06PA30BAHHSA COCTABHBIX 3JIEMEHTOB, pafoTaloIMX
Ha u3rub u cxkarue ¢ usru6om. Jonyckaercs cnaaunBath He OoJiee Tpex
6pycreB UJaH GpeBeH.

[InactunuaThle Haresgu H3rOTOBJSIOT N3 NPSAMOCJOHHOH JpeBeCHHDI
ny6a uau Gepesbl. [TocnenHiolo moasepralor aHtucentupoBaHuio. Harenn
CTaBAT B THe3Ja, o0pasyeMsle LEMHOJ0M0eXKHEM CTaHKOM. [Ipu mmpune
371eMeHTOB A0 150 MM rHe3za noJaydaloTCs CKBO3HBIE, a NpH OoJbliefl —
Iy XHe, pacnoJaraeMele B IaXMaTHOM NOPAJLKE ¢ 06eHX CTOPOH COCTaBHOTIO
ajeMeHTa. Pasmephl rHe3j U Haredelt M HauMeHbIIHE PACCTOAHHS MeXKIY
HUMH NpuUBeIEHHl Ha puc. 3.6.
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Puc. 3.5, I'paguku s pacuera HarelbHbIX COeAMHEHHH:
a — KO3QPUIHEHT kH AN HeCUMMETDHYHBX coefHHeHull (Taba. 3.3); 6 — wosdhdunMenTH Ry ©
1 — BNA CTalIbHbIX, AJIOMHHHEBRIX H CTEKJIOMJIACTHKOBRIX Harejeft Ta = (0,8...0,35) ad npu ¢ >
>a> 0.35; 2 — 710 xe, T,=(0,25...0,35) ¢d nput a € ¢; 3 — Ana AyGoBuX Harejei Ta =
= (0,5...0,2) ad nmpu ¢ > a > 0,35¢; 4 — 10 xXKe, Tc = (0,14.,.0,2) ¢cd npu a<c¢ 6 — Aans

CTaJbHBIX, &JIOMHHHEBLIX H CTEKNOMIACTHKOBHIX Hareneft d = 12 MMm; 6 — T0 XKe, d == 16 MM;
7 = 10 Xe, d = 20 MM, 8 — TO xe, d = 24 MmM; 9 — aas AyOoBBIX Haredei Jio6Goro Aramerpa.

dnuna cocraBHBIX 3J€MEHTOB He LOJIKHA MNpEeBbIUIATh CTaHJaPTHOH
JVIMHBI NpHMEHSEeMOro JecoMarepuana, NOCKOIbKY CTHIKH 0O JJIHHE He
JlonycKarorcs.

Pacuernass Hecyuias CrnocOGHOCTb OJHOIO NMJIACTHMHYATOrO Haresas Mpu
JefiCTBHH CABHTalOWIHX YCHJIHII B 3/IeMeHTax H3 COCHBI M esH, KH:

T= 0»75bnm . (49)
2% 35



Ta6auwua 3.3. PacuerHas necywas cnoco6uocts T wHIHHA

CxeMa 1 Hanps:kenHoe cocTosiuue 3HaueHHs

coeilHHeHuRa

CTaJlbHOTO n3 Ar-4C
1. CuMMeTpHYHbIE CMsATHE B sjeMeHTax!
COeAUHCHHS a) cpeAHHX Tc 0,5¢cdkg,
(cm. puc. 3.3, a, 6) 6) kpaitaux T, 0,8adk,,
2.  HecummeTpuunbie a) BO BCEX PaBHOH TOJM[H- 0,35cdkg,
coeAuHeHHs HEl H B Gosee TOJCTHIX
(cm. puc. 3.3, e 9JIeMeHTaX  ONHOLIOBHBIX
2y M) coeHHeHHH
6) B GoJiee TOJCTHIX Cpef~ 0:25cdkg,
HHX 3JIeMEHT4X JABYLIOR-
HBIX COelWHEHHH OpU
a<05¢c
B) B Gojiee TOHKHX Kpaft- 0,8adky,
HHX 3JleMeHTax 0pk a <
< 0,35¢
r) B GoJjee TOHKHX 3JIe- kuadk“
MEHTaX OJHOLIOBHBHIX CO-
efuHeHAN W B KpaHHHX
JIEMEHTaX ABYUIOBHBIX
coeguHeHult InipH ¢ > a>
> 0,35¢
3. Cummerpuunpie u HaruG narema Ty (0,842 + 0,020%) J Ty (1,454 -} 0,02a%) X
HeCHMMeTpPHUHEIe ’ ® l/k_ HO He ‘§ostee
coefuHeHns Ho we Goitee 2,54 Y &y o =
(cm. puc. 3.3) 1842 Y kg,

ITpumeyanusn l. PacueTHas Hecywuass crnocoGHOCTL Hareas MOpUBefeHa AJsS sJeMeH

2. 3HayeHHus K03hUUUEHTOB Kk, onpefensT mo rpadguxy (puc. 3.5, 6). ¥Yroa npuau
pHBaeMOMY IUBY.

3. Ilpu s5eMeHTax U3 APYTHX NOPOL APEBECHHBl, HHBIX YCJIOBHAX SKCAJNYATALMM, TOBBIIEH-
HarpysoK, 3HadeHHsi pacdeTHOH HecyuleH cnocOGHOCTH Ha CMSATHHE YMHOMKAEIOT Ha KOS(DOHHLHEHTH mys

KoabbuuuenTa.

4, Jan ABYWOBHBIX HECHMMETPHYHbLIX COSAHHEHHH NP4 HEOZMHAKOBON TOMILHHE 3JEMEHTOB
> a > 0,5¢c onpelesndoT MO WHTEPNOJALMHM MexAYy 3HadeHHsIMH 0o nm. 22 u 26, a npu a >
u3ruba Haresst OPHEMMAOT 10 dopmyne (47), B KOTOPOil TOJIHHY KpaflHero siaemeHTa a

5. JluameTp Hareld NPHHUMAIOT H3 YC/AOBHsSI HanGoJsiee MOJNHOIO HCHOJNb30OBAHHS €rc Hecy

rge bn; — WMpHHA IJIACTHHYATOrO HATEJS, CM, KOTOPYIO NPHHHMAIOT
paBHOH [LHMpHHE CIJIaYHBaEMbIX 3JE€MEHTOB IIPH CKBO3HBIX Haresaax, H
byn = 0,50 mpu rayxux. [Qasi 3/eMeHTOB U3 IpYTHX NOPOJ APEBECHHBI
(nsis HanpsiKeHHHA CKasbiBaHHA) BBOAAT KO(QUIUUEHT YCAOBUsA paboThl
no taba. 1.3. YUuTHIBAIOT TakXKe pasHble YCHOBHUS SKCIUTyaTalMH, BBOJIS
Koa(puiKeHThl, npuBeleHHble B § 1.2.

3.5. COEAMHEHMNR HA PACTSAHYTbIX CBA3AX
U BKJIEEHHbIX CTEP)KHSX

151 coenuHeHus IepeBsSIHHLIX 3JEMEHTOB [IPHMEHSIOT CTaJIbHbIe CBSI3U:
GONTHI, TSAXKH, XOMYTHI, paboTalolliie Ha pacTdXKeHHe, T'BO3AH H BHHTHI,
paforalolie Ha BbLIeprHBaHHE, a TaKMKE KpPEMeXKHBe LETaJH: CTSXKHble
GoaTEl, CKOOBI, CTAJbHBIE MOABECKH H HAKJAJKH.

[lupoko pacnpocTpaHeHbl BKJICEHHEIE B JPEBECUHY CTa/bHBIE CTEPIKHH,
paGoTarolide Ha BhIAEprHBaHHE, MPOJABJIMBAHHE H H3THO.

PacTsinyThie TsKH, GOJIThI M XOMYTHI M3 KPYIJIOH CTald NPUMEHSIIOT
B 3aTAXKKaX apoK WM paM, pacTsHYThIX JeMeHTax depM, -aHKepax, Kpe-
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pHueckoro Wareasi 8 ofHom wmge [11]

T, kH, npu a, ¢ u d, oM, ana

CTePAHS Homep
topmy-

W3 AJIOMHHHEBOrG rBO3AS CTaJLHOTO Jibl

wa JCII-B cumasa J116-T ayGosoro

0;3cdkg, 0,5¢cd “l)

0,5adkg, 0;8ad 42

0,2cdkg, 0;35¢d “43)

O, 14cdky, 0,25¢d 44

0,5adk, 0,8ad 45)

ky adkg, « kyad 146)

2 202 s 2 ] B (0,45d2 - 0,02a%) X 2;5d% + 0,01a2; HO 47)
(0.82° + 0,020% Vkﬁ' (1.62° -+ 0,022 )ka__ XV k. He 60 “He Gosee 44 48
Ho He Gojlee d? V&, Home Gosee 2,24* VF o HO HE oojee

o a S
0.63d% | ke
TOB 43 COCHBl H enH.
MAi0T DaBHHM GOMbieMY H3 YIMIOB CMATHS HAaresleM S/eMEHTOB;® HPUAErdiOMmiX 1 PacCMaT-

HOHl BJaXXHOCTH Kn TeMnepaTtype, HA€HCTBHH TOJbKO MOCTOSHHBIX © [AJHTEJBHBIX BPEeMERHbI¥

My My, Moy npaBeReHnbie B § 1.2, a wa M3ru® Haresasa == Ha KOPeHb KBAAPATHHI H3 STOFO

PECUETHYIO HecYIYIo enocoCHOGTHL Haredsl H3 YCJNOBHS CMSITHS B CPeAHeM 3JeMeHTe OpH ¢ >
S ¢ — no dopmyse (43) ¢ saMeHo#l ¢ Ha a. Pacuetpvin Necymyr chHocoGHOCTE HI yOIOBHS
GepyT He Gostee 0;6¢ (a < 0,6¢).

med cnocobuocTn mo usrufy.

NSMUX KOHCTPYKUMH K (QyHAaMeHTaM, ONOPHBIX y3.J1ax ¢epm, IPH noiBec-
Ke 3JIeMeHTOB nepeKkphiTuii. Pabouve cBsisH Bceraa 3aTArMBaT BAA MJOT-
HOrO NpuJIeraHus K [peBecHHe W JUKBHAAUUK PHIXJALIX jdedopMmaudil 8 ya-
JaX C IIOMOLUBIO MaeK U KOHTpPraek Ha KOHLAX cBA3ell HJIM CTSHXKHBIX MY(QT,
pacHojaraeMbiX 0o WX AJIHHe B MecTax, yAOOHKX AR NeploOAHUYecKoro nojt-
TAMMBaHus. B MecTax NpUMBIKaHHA CBAA3el K 1OBeD XHOCTH APeBEeCHHbI Ipelly-
CMaTpHBaIOT aibbl M3 CcTanM, a npu napHLIX CBA3SIX — TPaBepChl H3
npohHALHOTO MeTala [J1A pachnpelle/eHHs HanpsiXKeHUH CMATHS Ha No-
BEPXHOCTH [peBechnHbl. Bo nsbexanue o6maTus pebep Opyches 10 XOMy-
THI CTABSAT NPOKJAAAKH 13 yIrA0BO# crann (puc. 3.7, @) UAH COTHYTOH non
OpSIMBIM YIVIOM M0J0chl (pHc. 3.7, 6); XOMYTbl NOJAYKPYI/Iod Gopmbl npu-
JKHMAIOT K TOBEPXHOCTH OpeBeH uepes H30THYTYIO MO OKPYMHOCTH CTajlb-
Hyl0 moJiocy (puc. 3.7, 8).

TsKu CTBHIKYIOT [pH noMmoly cBapku (puc. 3.7, e, d), HEHaTAXKHbBIX
nereds (puc. 3.7, e) WM cTOXHBIX MyQdT (pHe. 3.7, o). Pacranyrtee cbasu
PAacCCUMTLIBAIOT -0 OCNAGJECHHOMY HApe3KOH CEeYEHHIo

0 == N/(FHT,n) g Ry» (50)
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rie R, — pacquHoe CONPOTUBJIEHHE CTaJH Ha pacrsxkeHue (radsa. 5.1
CHulT 11-23-81 *); Fur — nJoWajAb HoMepeyHoro ceyeHUss HeTTo (Mo Hapes-
Ke); m — KO3pPHLUUEHT YCIOBUH paboThbl, paBHEI:

HpHHaJIH'{HMHZPGBKH.................‘......0,8
NpH ABOHHBIX M TPOHHBIX TAKAX

€3 HAPE3KH . . & v v = v v e e e e e e e e e e e e e e e e e .. 0,8
C HAPEBKOH v v v v v v v v e b b e e e e e e e e e e e e e e ... 0,88

[Tnomane wakd v pasMepsl TpaBepc ONpefeasioT pacyeToM ApeBeCHHL

Ha cMATHE, cevyeHHe mail6 — Ha H3THO NOA JelCTBHEM Harpy3KH, paBHOH

HanpsiXKeHHIO CMATHS B ApeBe-

b_ cuHe. Ilpu OAMHOYHBIX TAXKAX

?{ wanby NpUHUMAOT Kak KOH-

COJIbHYIO [UIUTY, a MpH JABOH-

HBIX IpelycMaTpHBAKT Tpasep-

H cy Hu3 NpouJbHOH CTalHu, 06b-

= J eIHHSIIOIYI0 UX, W pPAacCYHTHI-

BalOT €e KaK 0aJKy Ha JBYX

by oInopax.

a3, 'so3gu H BuHTHI, paGoTaio-

— et ulde Ha BbiieprHBaHHe, NpHMe-

HSIIOT JJiF KpelJIeHHsl BTOpOCTE-

MIEHHLIX 3J1eMeHTOB (MOALIKBOK,

HaKJaloK) NpPY CTaTHYeCKHX Ha-

rpyskax. 3afuBaTb TIBO3IH

ﬁ MOXHO TOJIbKO IIONEPEK BOJIO-

82672 KOH JipeBecHHBl U 6e3 mpejBa-

5 pPUTEJBHOTO  paccBepaHBaHUA

) : . orBepctuii. Jnuny 3auemseHus

Puc. 3.6. PaccranoBka ﬂJIaCTPIH'{‘aTbIX Haresefl rBO3AA NPHHHMAIOT He MeHee

H HUX pa3Mephl, MM:

a — CKBO3HBle Harejau; 6 — rayxie. JlByX TOJIIHH ﬂpHerﬂJlﬂeMOFO

sJjieMeHTa 1 He MeHee [0d,,. Tipa-

BUJIbHAA PacCcTaHOBKa I'BO3JeH nNokasaHa Ha puc. 3.4. BHHTH 3aBHHUH-

BalOT B NpEIABAPHTE/IbHO NPOCBEpJeHHble B JIDEBECHHE OTBEpCTHA, AHa-

MeTP KOTODBIX Ha 2...4 MM MeHbllle JyaMeTpa HeHape3aHHOH HX 4YacTH.
Paccroanue Mexay BuHTaMu (cM. puc. 3.4)

> 10d, s, =s;2>5d.

Pacuernas wmecymasi cnocoGHOCT Ha BbIAEPTHBAHHE OJHOTO TI'BO3MA
(BHHTAa), YCTAHOBJEHHOrO MONepeKk BOJIOKOH ApeBecHHbl, KH:

T = ndl|R,, (51)

rie d — JuaMeTp rBO3AA 1IN HAPe3aHHOH 4acTd BHHTA, cM; [ — JJIHHA
3alueM/IeHHOH YaCTH I'BO3As (CM. puc. 3.4, e) HJd JVIHHA HApe3aHHO#! YacTH
BHHTA, CM; R, — pacueTHOe conpoTupieHHe BuAepruBanuio, KH/cm®:

lpy =58

5=110

(2

lnn

@‘J\

Ina reosns, 3a6HTOrO B BO3AYILHO-CYXYIO APEBECIY ... . .. .. 00
To e, B CBIPYIO, BBICHIXAOULYIO [pH IKCMIyaTauWwy . . . . . . . . . . . . 00
Hna BunTa, 33aBHHYEHHOTO B BO3AYIIHO-CYXYIO APEBECHHY 0,1
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3Hauenua R, yMHOXKAOT Ha KO3PHIHEHTH YCI0BUH DabOTH My, my,
m, v my (em. § 1.2). Tlpn nuamerpe 3aGuBaeMbIxX rBosjeil GoJiee 5 MM B pac-
yeT BBOAAT d == D MM.

Bcnomoratenbhble cTajbHble KpenexHble feTaJdd CTABAT dalle BCero
B y3Jax LJIs COeHHEeHNs AEPEBsHHBIX 3JIEMEHTOB B IEPUOL COOPKH, TPAHC-
NOPTHPOBaHKS H MOHTaXa, NPH HX paboTe Ha He3HAYUTENbHbIE YCHJIMS,
a Takxe A1 COGJIOJEHHS MPOEKTHBIX Pa3sMepOB KOHCTPYKIHH.

CrsazkHble 60JTH, COeJHHSIOUIHe NaKeThl JO0COK HJIH 6PYChEB, B Y3JOBHIX
coellMHeHNAX Ha BpyGKax MPHHMMAIOT 1MaMeTpoM He MeHee /5 TOJILLHHBI
CTITMBAEMOrO MakeTa U He
meHee 12 mm. CranabHble
waibpl, HakKJaAKH © N0Opo-
KJaJKd — TOJILUHON He Me- f
Hee 0,25 guaMerpa Goara
He MeHee 4 MM, a pasmep
WaiObl HJIK IPOKMAJIKH ~— He l
MeHee 3,5d. BIS

CkoObl CTaBAT B Y3Jax = 7 3
KOHCTPYKUHUH U3 6pYCheB HIH a ]

§

TevsTRTTvRTTIWS |

LASERLAS LARRARM

_—
Puc. 3.7. Cranpuple XOMyTH H F'ﬁ%‘“"“\/ =
TAXKH: 2

a, 6, 8 — XOMYyThl A noABecku OGa-
JIOK; @ — CTHIK TsXKa BHAaXJeECTKY;
0 — TO Xe, € HaKJaAKaMu; e — TO -
JKe, ¢ TIOMOINBIO MeTeNIb; H — TO XKe, T\
HATsKHBIMH MydTaMu; T e [ Teremd
1 — XOMyT; 2 — yrJjoBas cTajb; § — i M| 5
MOIOCOBAS CTaNlb; 4 — cBapHas Myd- 45411 10 1 S 5a 5
Ta; § — npaeas peab6a; 6 — JseBas e y -
" pe3bba. X

-1
0 |40 4a

250 4

=2a

] -

TIx

Biun H

GpeBeH. B 3aBHCHMOCTH OT pa3MepoB ceueHHH 3JIeMeHTOB U IVIUHEL CKOG 1Ha-
metp ux 8...18 mM. 3abuBator ckoObl B ApeBeclHY 6e3 MpocBep.THBaHUA
OTBepCTHH ¢ TAKHUM pacyeToM, YTOOBI MeCTO 3a0MBKH He COBNAAAI0 C
CepPAUEBHHHON YACTBIO IEPEBAHHEIX 3JIEMEHTOB, 4 PACCTOAHHA OT BEPLUUHBI
yrJla 1o UeHTPoB 3arayb/eHns ckoGbl ObUIH OAMHAKOBBHIMH. PaccTosiHue
OT UeHTpa 3abGHBKY CKOOLI JO TOPLA 3/JEMeHTa S, NPHHUMAIOT Takoe e,
Kak s Harenedt (cm. § 3.4).

Bce cranbHBIE pacTAHYThiE WJIH BCIIOMOraTe/bHBIE JETajJn 3allHILaioT
OT KOPPO3HH, a B KOHCTPYKIHAX, PACCUHTAHHLIX Hd OrHECTOHKOCTb, Bbl-
CTyMatoliie MeTa/ATHYecKHe 4YacTu 3aliiulaloT JepeBAHHLIMY 3JMeMeHTaMH
§ 13.2).

CrajbHble CTEPXHH, BKJeMBAeMble B JPeBECHHY, TNPHMEHSIOT MPH CThl-
KOBAaHWH PaCTAHYTHIX, H3ru0aeMblX U CXKaTO-U3THOAeMbIX JEMEHTOB B
y3Jaax ¢epM, ONOPHHEIX y3Jax GajoK, a TakK:Ke A1 KperIeHHR KOHCTPYK-
IU# K pyHAaMeHTaM. B 3aBHCHMOCTH OT AefCTBYIOINX YCHAUHA H KOHCTPYK-
THBHOIO pellenHs Y3JI0B UJH CTHIKOB CTepPXKHH CTABAT BRoAb (puc. 3.8, aj,
nonepex (puc. 3.8, 0) uan nog yraom 30° K BolokHam ApeBecuHbl (3.8, 6, o).
Omn  wmoryr paGoraTb Ha BbleprHBauue, NpPOJLABIHBAHME, a TakKe
Ha COBMECTHOe JeHCTBHEe HPOAOJLHBIX H [ONEPEeUuHbIX YCHJIUH, KaK HaresH.

Jns coeauneHnfi NPUMEHAIOT UHJNHADHYECKHE CTEPKHHM apMarypbl
nepuoauueckoro npoduas kmaaccos A-I1I...A-III (FOCT 5781-—82%), a

39



TAKXKe UHIHHAPHYECKHE CTePXKHH C Hape3kod nnametrpom 12...25 mm.
Ouu gonyckaworcs B ycloBHAX skcnsayarauuu Al, A2, Bl u B2 npu tem-
nepatrype okpyKaiowel cpensl He Bbite 35 °C,

Ilna mocTaHOBKM CTEPKHEH NEepHOIMYECKOro npoguis B AepeBSHHBIX
3/IeMEHTaxX MPOCBEPJIHBAIOT INIyXHe OTBEPCTHS, AHAMETD KOTOPBIX Ha § MM
6oJiblle BHEIIHEro AuaMeTpa crepkHedl. X 3amosHAOT 3MOKCHAHBIM KJe-
eM. Jna orBoja U3OLITOYHOTO KJjesi B KOHCTPYKUHH HPOCBEPJIMBAIOT OT-
BepCTHA AHaMeTpoM 2...3 MM. B crep:KHfX ¢ Hape3Ko#l A/l 3TOH HeJaH

i 2 !/ 3

1
55 |52 |sx
-
Tt
EAEAESN

! ]
Sy | 2| % | % 5, s |8
[T 5T [ =
o ' o
i “ “ kI ~ 2 i 341‘ -~ 1
||l|| It 2 L e 1

y

Puc. 3.8. Coennnennie s1eMeHTA Ha BKJECHHBIX CTEPXKHAX:

a — pasMmeleHlie CTep:KHell Npu BKJeilKe BAOJNb BOJIOKOH; 6 — TO e, rnonepek (onopHhiil yaes 6an-
KH); 8 — pa3Mellelne HAKJOHHLIX CTepKHeH NPH YCHJEHHH CPHHBUIErO OMOPHOrO yajda 6Ganku;
e — TO e, B MOHTAXKHOM CTBIKE€ KOHCTPYKIHH;
! — nepeBsiHHBIT 5JeMeHT;, 2 — pacueTHHI BKJACEHHBIH CTaJbHON CTepxeHb; 3 — CTaflbHBIE TJiac-
THHKH, [PHBapeHHsle K CTePXKHAM; 4 — cTeHa 3[aHus; § — noauMepGeToH (BMeCTO YAAJIeHHOro
KoHia Cruusmtefi Ganku); 6 — Hepaboduit (HepacdeTHhIl) CTepXKeHb, MAPENATCTBYIONMI pacenoe-
HHIO ApeBecHHBl; 7 — CTajNbHON cBapHOll 6alIMaK CTHKA; 8§ — BKJeeHHHe GONTH.

BJIOJTh OCH 3apaHee MpefyCcMaTpUBAIOT Na3. Pa3Mep orBepcTus B ApeBecHHe
Ha 1...2 MM MeHblIe nuaMerpa Oonta, AMuHa Ha 50 MM GoJbule JJHHBI
BBHHYHBaeMOH yactu GonTa, KOTOpYIO NPHHHMAIOT He MeHee 16 JyuameTpoB
6onta u He Gostee 500 MM.

PacuerHas Hecymas CIOCOGHOCTb BKJIEEHHOrO B JAPEBECHHY COCHBL H
€JI1 CTepIKHA MEePHOAMYECKOTO NPO(pHJIS, paboTaoLlero Ha BblAEPTHBAHHE
U NpoAaBJHMBaHHe HE3aBHCHMO OT HanpaB/JeHHS BOJOKOH, KH:

T — rl(d - 0.5) Rk, by, (52)
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rae ! — nuHa 3afebIBaeMOfl 4acTH CTEPIKHA, CM, NPHHHMaeMas no pac-
yery ¢ cobofeHnem ycaoBus 30d > [ > 10d; d — nuamerp cCTepikHs,
cM; Rex — pacueTHoe CONPOTUBJIEHHe JApeBeCHHEl cKaluBanyio, Mla; 2, —
ko3hduIreHT, YIATHBAIOIAN HepaBHOMEPHOCTb pacnpejeseHnss Hamnps-
JKEHHMH CIBHIa BJIOJIb CTEPIKHA

k, = 1,2 — 0,021, (53)

kg — KO3(hULHEHT, YUHTHIBAIONIMI HEpaBHOMEPHOCTh HArpyKEeHHs CTepkK-
Hell, ec/I ycuJMe MepelaeTcsi Ha CTEPXKHHU uepe3 HakJalky (tadn. 3.4).
Ecau ycunune nepepaerca Ha KaXIblH cTepKeHb HEIIOCPEACTBEHHO, Ry = 1.

Ta6nuuwa 3.4. KoadduuueHt HepaBHOMePHOCTH HarpyxeHus k, [44]

Yucao nonepeuHsix PAAOB CTep:KHel

1 | 2

VYeaoBus nepefadn HarpysKd Hrcno crepxuedt B pARy
1 2 3 ‘ 1 2
C nenTpupyiomeli IpokaagkoH 1 09 08 08 0,75
Be3 mentpupymowesi npokJaiky 1 09 08 0,75 0,7

Jns Apyrux yc/aoBHE SKcnayarauuy H HOPOJ, ApeBeCHHbl 3HAYeHUsS
pacueTHOl Hecyme# CMOCOGHOCTH YMHOMXAOT Ha KO3(duLHeHTH yCA0BHA
pabothl m,, my, i, M U M.

PaccrosHus Mexay ocAMH Crep:xHell NPHHUMAIOT He MeHee!

Baoab BOJOKOH IPEBECHHBL . « v . . o .+ « o o v o v o o o« . o § 2=3,0d
Tonepex » » s, = 2d
Paccrostnue ot ocH cTepKHA 10 KPOMKH HE3aBHCHMO OT HallpaBjeHus BOJO-

KOH . . v v v i e e e e e e e e e e e e e s s s sy gz

Pacuer coejiuHeHUil Ha CTaJbHBIX HAKJAOHHO BKJIEEHHBIX CTePXKHSAX
I8 KOHKPETHBIX KOHCTPYKUMHA mnpusefeH B § 6.4 u 8.3.

Fnaea 4. OFPAYXAAIOLWUME KOHCTPYKLUIMM 3AAHUA

4.1. XAPAKTEPUCTHKA U KNIACCUDUKALLIUA

Orpaxjatouine KOHCTPYKIHUH 3[aHUI NPOEKTHPYIOT XOJOLHBIMH (AJs
HeoTal/IuBaeMbIX 3iaHHil) U yTelJIeHHBIMH (A8 oTaninBaeMeix). Mx us-
TOTOBJISAIIOT B [OCTPOEYHKIX YCJIOBHAX M3 OTHAEJNbHBIX 3J€MEeHTOB U B 3a-
BOJACKHX B BUJ€ FOTOBBIX NJUT H NaHesed.

Orpaxiaioiie KOHCTPYKIHH NOKPHITHI AeSITCA Ha yepjaulble (npn
pasjiesleHHH KOHCTPYKUMI KPBIUIH U NEePeKPBITHs YepAauHbIM MMOMeLIeHH-
eM) 1 Gecuepiaunwie (IpH MX coBMelleHHH). B mokpbituax (yHKUHH OT-
paxAeHHs BHIIOJIHSIOT KPOBJIH U NOJNep KHBatoLIKe HX HACTHJbI (0GpeLier-
K{), B CTeHaX — THIAPOU30JAINUOHHEIE MATepHasbl, 3aKpernideMse K 06-
InUBKaM. UepaauHoe MOKPHITHE 3JaHHs COCTOHT U3 KPOBJH H Y€pAauHOTO
nepekpuitus. [Ipu paccTOSHHH MeXKAy CTEHaMH HJIH ONOpaMH 3JaHusi He
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Ta6numa 4.1. Cxemst OFpax
a. Ilocmpoeurozo

HauMeHOBaHHE ¥ XapaKTEPHCTHKA Cxema

KOHCTDY KUHH I

p—

. TlokpuiTie He yTennienHoe : 7 2

£
2. To xe y <500 i
T
‘ @ 5
3. Iokpurtde yreminedHoe GeclyCTOTHOE Cr

S RS NS
OB T
2RI

-

l'onpbrme YTenJIeHHOe NYCTOTHOe

5. To ke

6. MMogsecuble uepiaurble MepeKpLITHI

7
6. 3asodckozo
Haumenonanie H XxapakTepUCTHKA Cxema KOHCTPYRIMU
7. Mawute! 1 DaHeNH ¢ GaHepHEIMK NOJKAMH H Jepe- 8 9 10
BAHHBIM KapKacoM —— =
————a =
— e -
{
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BalomuxX KORCTpykumit [11, 38]

U320MOBAEHUS
Bec Ges yren-
MaTtepran KpoBJH Q6aacThL NpUMEHEHNHs JIUTeNA,
KwH/m?
Tpu cnios pyGeponia Ha MacTHKe B 3/aHHAX HeOTallIHBaeMbiX 0,2...0,3
AcBecToueMenTHble  Boanuctole  To ke 0,25...0,4
JUCTH OGLIKHOBEHHOTO INpodu/sa
Tpu caos pyGeponza Ha MacTHKe B 3JaHHAX OTamiHBaeMbX € OT- 0,5...0,7
N0 BBIPABHHBAIOLIEMY CJIOIO HOCHTENbHOH BJIAXKHOCTBIO BHYT-
peuHero Boziyxa ¢ < 60 %
Tpu caos pyGepouaa na mactuke To xe, npu ¢ > 60 % 0,4...0,6
AcGecroneMenTnble JUCTH 06bIK-  To xe 0,4...0,6
HOBEHHOTO NpodHiast .
— B 3naunsx oramnsiuBaeMblX 0,3...0,6

U320MOBACHUA

Bec 6e3 yTen-

bul hyt QO6aacTh NpUMEHENa Jmreas,
KH/m?
b = 1500 (1200) 1/20 [TokpuiTusl, CTeHBl U TOA- 0,1...0,3
1/32 BecHble NepeKPHITHS 37aHui
I = 3000...12 000 1/30
1/50
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Haumenosanue u XapaKTepHCTHK2 Cxema KOHCTPYKURY

8. [loutel ¥ naveny ¢ OJAOCKUMH ac6eCTOLEMEHTHBI-
MH [OJIKAMH W JepPeBSHHBIM KapKacoM

NMpumeganumunsna |, Paauepw B ckoOKax npusefeHn ANA nanedelt cTeH.

2. B nnurax nNOKPLITHA 0OPH KPOBJE U3 BOJNHUCTHIX acGeCTOUEMEHTHRIX JIHCTOBR BEPXHIOKL

3. O6o3nadeHHd HA 3CKU3aX: [ — KpPOBJs; 2 — 3AIUTHHIA HacTuA; 3 — paGouuil HacTud
a30A9uHsA; 8 — BepxHsAs noJka (o6GwusKa); 9 — pebpa; [0 — HHUKHSSR NOJKA.

6oslee 7 M KpOBJ/S ONUpaeTcs Ha HACJOHHBIE CTPONHKJA WM KOMOGUHHPO-
BaHHble cucrembl (cM. § 5.1), a uepmayHOe nepekphiTHe — Ha CTEHHI WJIH
onopnl (puc. 4.1, a). Ilpu 66abmem paccTOssHHM KpOBJISE ONUpaeTcs Ha
Hecyline KOHCTPYKUHH (6ankH, gepmbl), a YyepAauyHOe NMEPEKPHITHE K HHM
HOJBELIHBAETCH.

J

NITivig
[4

[AEEBAR

7

Puc. 4.1, Buanl nOKPHITHII @ pacueTHbE CXeMbl HACTHJIOB ¥ OGLUHBOK CTEH:

a — 4YepRadHoe MOKpHITHE; 6 — GecyeplauHOe; ¢ — PACUETHAS CXeMa HACTHNA NPH IKC-
MJIyaTauoHHo !l Harpyake; 2 — TO JKe, [PH MOHTaXHO!; § — pacdyeTHasd cxeMa OOmWIHBKY
npu BeTpoBOll Harpyaske;

1 — Kpomssl; 2 — HACTWUJ; 8 — HACJOHAMAdA CHCTEMA cTpOnuJ; 4 — uepflauHoe NepeKphITHE;
5 — onopul (CTeHbI) 3AaHUS; 6 ~= NAUTH MOKPHITHS! 7 — Hecyuass KOHCTPYKUUS,

B oranjuBaeMbiX 3aHMAX AM8 NpejoXpaHeHus OT NOTepb Temna B
NOKDPHITHAX M CTeHaX YKJaJblBAOT YTEIINTE/b, PacnosaraeMelfi ¢ HapyK-
HOH (XOJIOLHOH) CTOPOHBI OrpaxieHus. PekoMeHnyeTcs npUMeHSTH Jerkue
HecropaeMble MJM TPYRHOCrOpaemsle YTEMJHTEIH B BHJE XKECTKUX HJHU
NoNy¥kecTKUX Naut. JJs npefoxpaHeHns orpakKAeHHs OT KOHAEHCALMOH-
HOTO YBJAXKHEHHs] NPUMEHSIOT NapOH30JISIIHIO, KOTOPYIO pacrofiaralor
C BHYTpeHHeH (TemJoif) CTOPOHLI oTpaXKIeHust. /st Hee HCIONbL3YIOT py-
JIOHHBlE MaTepuanbl: TOJMb, NEPraMHH H CHHTETHUYECKUE TJEHKH.
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Mpoaoaxenne Tabu 4.1

Bec Ges yTen-

bnl hjl OGsacTs NpUMEHEHHs Janrens,
KH/M?
b = 1500 (1200) 1/20 [okpHITHA H CTEHBl [POU3- 0,4...0,6
1/32 BOACTBEHHBIX 3JaHHUM
1 = 3000...6000 1/30
1/50

OGIUHBKY He BBINOJHSIIOT,
(o6peweTKa, MoAwHBKA); 4 — nporod; 5 — crponuaa (Gagku), 6§ — yTenjautesasb; 7 — napo-

BecuepiayHbie MOKPHITHA C OTHOCHTEJIbHON BJAXKHOCTBIO BO3AYXd MNO-
memennit 1o 60 % ycrpauBaloT GecrnyCTOTHbIMH, a ¢ GOJbILeH BJIAKHO-
CTBbI0 — MYCTOTHBIMH, B KOTOPHIX MPELyCMOTPeHBl CKBO3HBIE MPOAYXH
IJIs1 yAaJeHus JIMIIHeR BJIard U3 TOJILH NOKPHITHSA. HacThisl (o6pelueTky)
NOKPLITHH NOAAEPMUBAIOTCA CTPONMJIAMH WM [OPOrOHaMH, ODMIMBKA
CTeH — MPOrOHaMH.

B cBA3d ¢ mepexoioM Ha MHAYCTPHAJNBHBIE METOAB CTPOMTE/bCTBA M-
pOKOe pacnpocTpaHeHHe MONYYMJH KPYNHOPa3MepHbIE MJHTHI NOKPLITHH
Y maHesH CTeH C JepeBAHHBIM KAPKacoM W OOWIMBKaMH 13 haHephl, ac6ecTo-
LEeMEHTHbIX JIUCTOB M ApeBecHbIX MJHT. OCHOBHBE THIBI OTPaKAAIOIIHX
KOHCTPYKIUA, peKOMeHAyeMble K MPHMEHEHHIO, M HX XapaKTepHCTHKH
nopuBeneHbl B Taba. 4.1.

4.2. HACTUNbI MOKPLITUS, NEPEKPLITUK, OBLUMBKMKM CTEH U MPOTOHbI

Hacrunsl npeaHasHadyeHsl AJs MOAAEPKAHUA KPOBJIH MU YTEIJIUTEJIS.

s TpexcnofiHoll py6epouHOH KPOBAU, HAK/AEEHOH HAa MacTUKe NpHU-
MEHAIOT HACTHJ U3 JBYX CJOEB JOCOK, COeAMHsieMblX I'BO3AsiMH. BepxHuii
BalUTHBIA CJIOH U3 JOCOK TOMILHHON 16...22 MM H wHpHHON He 6oJiee

100 MM yKkaaapiBaroT noJ yriioM 45° K HUMKHEMY, KOTOPBIH [JIs JIyYLIero

NPOBETPHBAHUS JEJNA0T pA3PEXKEHHbIM M3 NOCOK ToMuuHod [9...32 mm
(mo pacuery).

Jisl KpOBJIM M3 BOJIHUCTBIX acO0eCTOLEMEHTHBIX JHCTOB OOblK HOBEHHOTO
NpopHaA, a TaksKe BOJIHHCTOrO CTEKJIOINIACTHKA, KPOBEJBbHOH cTalu W
yepenuLbl NPAMEHSIIOT HAaCTHI H3 6PYCKOB ceueHueM He MeHee 50 X 50 Mm,
PacroJIOKEHHBIX IPYT OT ApYyra Ha paccToAHUU, 3aBUCSLIEM OT Harpy3kH
H pa3MepoB KPOBEJBHOro Martepuasta. Tax e pellaloT CTeHOBOE OI'pax-
JeHue.

B nokprITHSIX H NOABECHBIX MEPEKPHITHAX OTAN/IMBAEMbIX 34aHUN yTen-
JINTEJb YKJAaALIBAIOT Ha CNJIOWHON IOWATHI HACTHJI MJIM HAKaT TOJLUHOH
19...32 wm (no pacuery). locku CoequHSIOT MeKIy cOGOHd BIOPHUTLIK HJA
BYETBEPTh, B 3aBUCHMOCTH OT TpeGOBaHHH 3KCINYATAUHH MOMELIeHUs.
CHH3Y OHH MOTYT OBITb OCTPOTAHBL.

s yeKopeHHsl CTPOHTENbCTBA 34aHUIl HACTHJEL IPOEKTHPYIOT B BUAE
IIHTOB, H3roTaBJHBaeMbIX B LexaX. s nperoTBpalleHHs YBJaKHeHH:
HX B INpOLECCe TPAHCIOPTHPOBAHHUA U MOHTaX»a, HAPYXKHYK [JIOCKOCTh
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CIVIOIIHBIX UIHTOB OKJEHBAIOT THAPOU3OJSAUMOHHEIM MaTepHasoM, KOTO-
pbifi npu 3sKcnmayaranud OyAeT CAYXKHTh ONHHM W3 CJIOEB KPOBJH WJIH
napousoJsiuues.

s M3roToBNEHUsT HACTUJIOB M OGPELIETKH, KAK MPaBHJO, NPUMEHSIOT
IpEBECHHY XBOHHBIX NMOPOJ TpeTbero copta. JlonycTiMa apeBecHHa MArKo-
JIMCTBEHHBIX MOPOJ; TOMOJS, OCHHBl H OJbXH MJIs1 OOGpEIIeTKH, a TaKKe
OIHOCJIORHEIC HACTH/Bl HPH YCJAOBHH NOCTYIHOCTH OCMOTPa H HPOBETPH-
BaHHs UYepJayHbIX MOMeIleHHH.

JlepeBsiHHbIE HACTHJ/IB U OGPEIIETKH U3 JIMHHEIX JOCOK PACCUHUTBHIBAIOT
Kax JABYXnpoJieTHele OaJki Ha C/lefyIOLiue COYeTaHHS Harpysok: OT Mno-
CTOSHHOH M CHEroBOil Ha NPOYHOCTHh W KeCTKOcTb (puc. 4.1, 8) H or co6-
CTBEHHOTO Beca ¥ cocpefotoyeHHoro rpysa P = 1 kH Toabko Ha npou-
HoCTb (pHc. 4.1, ¢). OGIHBRY CTeH pacCYWTHIBAIOT HA NPOYHOCTh M JKeCT-
KOCTb OT JeficTBHS BeTpoBOH Harpysku (puc. 4.1, d).

VsruGatomine MOMEHTH ¥ [POTrHGHL

M = (g+ p) 78, (54)
M" = 0,07g 42 4- 0,207PL; (55)
' =2,13(g" 4 p¥) I*/(3B4E.]). (56)

Ilpu pacyere 0JHOCJOHHOrO HAaCTHJA IO BTOPOMY COYeTaHHIO HAarpy3o0K
COCpeIOTOYEHHbIH Ipy3 NPUHUMAIOT ¢ KO3D)UIHEHTOM neperpysku 1= 1,2
H pacnpejieJsiioT Ha JBe JOCKH HJIH ABa OpycKa IPH PAacCTOSTHHH MeXAy
ux ocamu < 150 MM u Ha OIHY JOCKY HJIH GPYCOK HpU PACCTOSTHUH GoJiee
150 mm. [1pn nBOfiHOM J0MATOM MEpeKpPecTHOM HACTHJIE COCPEAOTOUEHHBIH
Tpy3 pacnpejensior Ha mwupuHy 500 MM pabouero HacruJsa.

[Ipounocts nposepsior 1o dopmyae (12), npuHHMas pacueTHOe COmnpo-
THUBJIeHHe M3THOY AJs JpeBecHHBl TpeThero copra R, = 13 MIla, a sHa-
geHHs npeledbHOro nporuba — Ha c. 20. Ins pacyera no BropoMmy (MOH-
TaXKHOMY) codeTaHuio mpuHuMaior R, = 13 - 1,2 = 15,6 MIla.

OGpeteTky U3 GpPyCKOB, pPacno/OXeHHBIX BIOMb 3IaHUH, APOBEpSIOT
Ha Koco# u3rub no gopmyse (13). Hactuanl, obpewmerkn u nojiinBKu 3a-
KpeIJsioT IBO3AAMH, KOTOPEIE paCCUHTHLIBAIOT Ha BbiepriBaHHE OT Harpys-
KH, pacnoJiokeHHoll Ha nojamnBke no gopmyJe (51). JauHe 1 pacnodo-
JKeHHMe TBO3JeHd NMPUHHUMAIOT MO yKasaHuaMm § 3.5.

Hacruabl ¥ obpelueTky MOKPLITHH, YKJAaIblBaeMble BJOJb 3JaHUE, ONH-
paloT Ha HakJoOHHBbe GalKki — crponija u3 GpepeH uau gocok. Ilpu pac-
NOJIOXKEHHH HACTHJOB BAOJb CKaTa OMUpaHHe OCYLIECTBJAIOT Hemocpen-
CTBEHHO Ha INporoHnl. PaccrosiHne Mexay GajlOUHBIMH KOHCTPYKUHSMH
npuHumaoT 1...1,5 M. Crpommaa paccyMTHIBAIOT KaK HaKJOHHBIE OLHO-
npovieTHble Ganky (cM. § 5.1). B IBYCKATHBIX KpBIMIAX CTPOMHUJA COCENHHX
CKATOB COEJUHSAIOT B KOHbKE B TOJAEpPEBa HWJH C MOMOLIBIO HaKJaJOK
IBO3LAMH MJIH GoaTaMi. B 3TOM cydae CKaTHble COCTABISIONINE HAMPY3KH
YPABHOBEILMBAIOTCA W NPOTOHbl He HCHBITHIBAIOT KOCOFO H3ruba.

[TporoHel MOKpPHITHH M CTeH NpefHa3HadeHbl A Nepeiaud -AeHCTBYIO-
I[UX HArpy30K Ha HeCcyllue KOHCTPYKIHH. B uepRadHBIX NOKPBITHAX NpO-
FOHBI OMPAIOT HA TOPLEBble CTEHB! UJHM CTOHKH HACJOHHOM CHCTEMEI CTPO-
nui, B GecueplayHbIX — Ha HecyllHe KOHCTPYKUHH; B MOABECHBIX Iiepe-
KPBITHSIX HX [OABEIIHBAIOT K KOHCTPYKIHAM.
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B KOHCTPYKUHMSIX MOKPHITHI NPUMEHSIOT MPOrOHBI Pa3pesHbie, C MOf-
6aJKaMu, MOAKOCAMH, KOHCOJIBbHO-GallouHble U HepaspesHele (pHc. 4.2).
B creHoBom orpaxkieHuH, B OCHOBHOM, paspe3Hble. PaspesHble NpoOroHH
BHIMOJIHAIOT M3 GpeBeH WJu GpycbeB, CTHIKYeMbIX Ha onopax (puc. 4.2,
a, 6, 8). OHY POCTEI B M3rOTOBJICHHH H MOHTaXxKe, HO pacXoj JecoMartepHna-
Jda GoJbie ueM Al IPYTHX THOOB, 0COGEHHO NpH mpoJerax Gojee 4 M.

P
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Puc. 4.2, CxeMsel ¥ jgeTann IOPOrOHOB MOKPHITHH:

a — paspeaHofi; 6 — paape3Hoil ¢ NoAbaJKaMH; 6 — Pa3pe3Hoil ¢ MOAKOCAMH; 2 — KOHCOJbHO-
Gaaounblil; 0 — HepaspesHOil M3 CMapeHHBLIX 3JIeMEHTOB; ¢ — IIaH Hepaspe3sHblX NPOr'OHOB;
1 — yecymass KOHCTPYKUMA; 2 — MporoH; 3 — nopbaika; 4 — MOAKOC; § — ymopHble KOOI~
KH 3 JIOCOK; 6 — HAKJAJKa Ha CTbKe MNporodaoB; 7 — Gobsimika; 8 — rso3fb; 9 — CTadbHOM
cTepXKeHb; 10 — GoaT.

[IporoHsl paccunTbIBAIOT HA NMPOYHOCTb H KECTKOCTb KaK OJHOINpOJIeT-
Hele Oadku no dopmyaam (12)...(15). Harpysky npHHHMAIOT paBHOMEpHO
pacripefie/leHHOH TpH ONHPAaHHM HA MPOrOHbl HACTUJIOB MJM CTPOMMJI,
€cliH UX B IpoJieTe He MeHee deThipeX. [Ipu MeHbieM KoJIH4ecTBe CTPOMHUII
B MpOJIeTe [TPOTOHH PACCUUTHIBAIOT Ha JEHCTBHE COCPEAOTOUEHHBIX IPY30B.

[Iporosel ¢ nopbankamy NPHMEHSIOT B HacJOHHOH CHCTeMe CTPOINHUJI
JUTA yMeHblIEHUs pacyeTHoro npodsera (puc. 4.2, 6). [log6anxy BLINOMHAIT
p3 GpeBeH UJIM OGPYChbeB TAKOro ke CceyeHHs, KaK NPOTOHBL H CKPETJSIOT
C HHMHU IByMsi GOITAMH C KaXKOOH CTOPOHBI CTOHKH. PaccumThIBAIOT MPO-
rOHBI 110 MPOYHOCTH U 2KecTKOCTH no dopmynaam (12), (15). Haubospmui
u3rubaomuil MOMEHT B nofdajke TPH MOJHOM 3arpyXkeHHH COCeRHHX
TIPOJIETOB

Mnon = qla1/2; (57)
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rlle g — MoJIHag MOTOHHAf HArpysKka; @, — PACUeTHBHIA BHLIET KOMCOJH
noabaakH.

PacuetHbiit narubatomuii MOMEHT B NPOrOHe ONMPERSJISIOT NIPH pacro-
JIOXKEHHH BPEMEHHOH Harpysku depe3 OfHH npoJier. Torza

M = q(l —2a,)*/8 — qa?/2. (68)
[lporn6 nporona oTHOCHTEJILHO €ro OMOPHLIX TOYEK
[ = 5¢* (I — 2a,)*/(384EJ), (69)

rie a, = agl/q, g — TNOCTOsIHHAsA Harpyska.

PacueTHul#l BbJIeT KOHCOMM NOAGAMKH @, HA3HAYAIOT H3 YCJIOBHA PaBHO-
MPOYHOCTH KOHCOJIM U nporoHa. [Ipu paBHOMepHO pacnpefeleHHOM Harpys-
Ke Ha TpOrOHe g & p W NpHU PaBHBIX PACCTOAHHSAX MEXIY OCSMH CTOEK
a, = 0,170 (cM. puc. 4.2, 6).

Ha xpaliHux crofikax noAbajkH He YKAalLIBAlOT, TAK KaK OHH NMOBOpa-
YyBAOTCA NPH U3rube BMecTe ¢ MPOTOHOM, MOSTOMY pacuerHblfl IpoJieT
nporoHa ly, = | — a;. PexoMeHpyercs KpaitHue NpOJIETH AenaTh MeHbLle
NPOMEKYTOUHBIX JHOO YBEJHUHBATH CeyeHHe I[IPOTOHa.

[Iporossl ¢ MoAKOCaMH TaKKe NPUMEHSIOT B HACAOHHOH HJH NOJAKOCHO-
6aJI04HOR cHCTeMaX CTPONHUJ JJ1 YMeHbLIeHHs [OpoJieTa NporoHa H ofec-
neyeHus YyCTOHUMBOCTH CHCTEMBI B MPOAOJIBHOM HanpaBjeHuM. Bepxuue
KOHUBI MOAKOCOB pacno/araloT NpUMepHO B TPeTAX MpoJera MPOToHa H
COEMHSIOT ¢ HUM JIOGOBHIMH Bpy6KaMH. YTOJM HaKJOHa MOJKOCOB K To-
puzonty ot 30 1o 45°. Humuye KOHUB WX YIOMPAIOT B JIEXKHH [IPH HACJIOH-
HOJl CHCTeMe CTPOINHJ HJIH COEAHHAIOT N0O0OBBIMH BDYOKaMH CO CTOHKOH B
NOJKOCHO-6a/M0YHON CHCTeMe. ¥Y3/bl CKpemsioT ckoOamu. CTeIKH Nporo-
HOB 0OLIUHO pacnosaraloT Haj croikaMu (cM. puc. 4.2, ysen B).

[Tporonsl paccyuTLIBAIOT KaK OJHONPOJIETHBIE OafiKH C PACUETHBIM MpPO-
JIETOM, paBHBLIM GOJIbLIEMY PacCTOSHHIO MEXLY CTOHKOH M MOJAKOCOM HJIH
MeXJy MOJAKOCAMH IO MPOYHOCTH H KeCTKOCTH. Paspellaercsi paccuuTH-
BaTb NMPOTOH KaK TPEXMPOJETHYIO Hepas3pesHyro GasKy M0 ONOpHOMY (Ha
nojxoce) u3ru6aoLeMy MOMEHTY ¢ yuyeToM ocs1ab/aeHns ero Jo6oBoH BpyoO-
Kof. Ilogkockl H CTOHKH pacCYMTBHIBAIOT Ha CXKaTHe MO YCTOHYHBOCTH 0O
tdopmyaam (8)...(10), a ysawn — mo (33), (34), (38).

KoHcosibHO-6an0uHBle IPOrOHE, KaK NPaBHJO, NPHMEHsIOT B Gecuep-
JAYHBIX MOKPLITHAX NPH PACCTOSHHSAX MEXKAY HECYLUIHMH KOHCTPYKURAMH
He Gosee 4,5 M. CrbikH IporoHa B Buje Kocoro npupyba {(cM. puc. 4.2,
y3en B) pacnmosaraior monapHO dyepes fpoJeT B MecTax H3MeHeHUs 3HaKa
usrgbaroniero MOMeHTa NPH 3aTPYKEHHH BCeX MpPOJIETOB paBHOMEPHO pac-
npeje/ieHHON Harpy3koi. [Ipu paccrosiiun OT OCH JO LieHTPa CThiKa X /S
=~ 0,15/ nonyuator DPOroH ¢ paBHEIMH MOMEHTAMH B [IpoJieTe H Ha OHo-
pax, a npu x = 0,21/ — c paBHbiMH Tporu6amu B MOABECHOH ¥ KOHCO/b-
HOH yacTsAX NporoHa. 3iech U3MeHeHHe HHTeHCHBHOCTH BPEMEeHHOH Harpys-
KH B COCEJIHHX [IPOJIeTax NPHBOANT K YBEJIHUEHHUIO H3rHOAIOLUX MOMEHTOB,
UTO CJAENYET YUHTHIBATh NPU pACUETE.

Pacuer n xoHcTpynpoBanse nporoHoB — no gopmynam (12)...(15).

Msrubatomue MOMEHTB K IPOTHOLE

I/ paBHOMOMEHTHBIX MPOrcHoB npn x = 0,15/

Moyage == q12/16, uake = 2qu4/(384EJ)’ (60)
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I DABHOOPOTHOHHIX npu x =~ 0,211
Mnoal;uc = (112/12, MSIZKC = q12/24; f= qu4/(384EJ) (61)

PopMyJ/ibl CIpaBeAJUBHl /5l BCeX IPOJETOB H ONOP MHOTOMPOJETHBIX
6aJIoK, ec/iM KpalHHHe NPOJETH AJIHHON Ly == 0,85/, Ilpu paBHBIX npoJe-
Tax CeyeHHe NPOTOHOB B KpaHHUX NpoJieTax HeoOXOIUMO YBEIHYHTD.

HepaspesHble NporoHEl MpOEKTHPYIOT MO PaBHOMPOTUGHOH cXeMe H3
CNaperHbIX 3JeMEHTOB — JOCOK HaH muacThH. CTHIKH pasmemaior Bpas-
6exxky Ha paccrosuuu x = 0,21/ or ocu onopw (cMm. puc. 4.2, d).
Kaxknblit CTBIK OLHOTO 3JIeMeHTa MEPEKPHIBAETCH UEJbHBIM APYLHM 3Je-
meHTOM. [lo AnKHe NporoHa 3/1eMeHTH COeNUHSAIOT TBO3ASME B LIaXMaTHOM
nopsiike uepesz 500 MM, a B CTBIKE CTABAT I'BO3JHU MO pacyeTy Ha AeHCTBHE
nonepeuHofi cuabl (eMm. puc. 4.2, yzen I'). dauna rBoznell aoskHa oGe-
cneyith 3aru6 UX KOHLOB NPH BBIXOJE M3 INPOroHa.

HepaapesHble nporodsl 0OBIYHO NPHMEHSTIOT NPH HeGOJBIINKX YKJOHAX
noj pyOepoHAHYIO KPOBJIO, NOCKONBLKY NPH KDYTHIX YKJAOHAX TOHKHE
IOCKH MJIH MJACTHHBI HE MOTYT BOCNPHHHMATE CKATHYIO COCTABJISIOILYIO
Harpy3ku. [lpH HaJWUHB B NOKPHITHAX CTPOIMJ, HPOUHO COENMHEHHBIX
C MPOTOHAMHM U MexAy cobod B KOHbKE H pACCUMTAHHBIX Ha JeHCTBHE
CKaTHOH cOCTaBJsILell HAarpy3KH , OHH MOT'YT NPUMEHATbCA M NpH 60Jb-
HINX YKJIOHaX.

_Ilporonel paccuWTLIBAlOT Ha MNPOYHOCTb H KECTKOCTb 1o (HOpMy.am
(12)...(15), npuHEMasi 3HaueHHe pacyeTHOTo wH3rubaioliero MOMEHTa Ha
onope u HauGoabuero nporu6a no (61). Kpome toro, onpenensitor KoJit-
UeCcTBO OJHOCPE3HBIX I'BO3IEHR B CTHIKE NPOTOHA

Apg = Mon/(QXFTMHH)y (62)

T/ie X, — PaccTOSHHE OT OCH OINOPHI A0 MeCTa NPHUJIO0KEHHS PaBHOZEHCTBY-
Iolled I'BO3NAEBOTO 32604 MO OAHY CTOPOHY CTBIKA; Tywn — HaUMeHbllee
3HAueHHe pacyeTHOH Hecyuleidl CROCOBHOCTH TBO3Js, ONPEAEISEMOE MO
taba. 3.3. [1pu nposierax nporoHoB 1o 4,5 M U pyGepouIHOH KpoBJe BO3-
MOXKHA CcXeMa, IpHBeAeHHas Ha puc. 4.2, e. 3aech B KaxKAOM IIPOJIETE YK-
JaJBIBAIOT ONHONPOJETHBIHA NPOTOH ¢ ABYMA KOHCOJMSIMH, @ KOHIBI COCEHUX
NPOTrOHOB COEUHSIIOT IBO3AAMH. B 3T0it cxeme Ha onope, rie usrubaiomuit
MoMmeHT GoJIbIlle, ceueHHe COCTOUT U3 ABYX JOCOK, 4 B NIPoJieTe — U3 OfHOM.
TlporoH, B 3aBUCHMOCTH OT BbI€Ta KOHCOJH, MOXeT paboTaTb KaK paBHO-
MOMEHTHBIH HJH PaBHONDPOTUOHBIN.

B kpailHux nposierax pAaBHOIPOJETHBIX MOpOTOHOB (puc. 4.2, 9, ¢),
rae u3rufaroniue MOMenTobl 00ablile, 4eM B CPeHHX, ceueHne NPOroHoB yBe-
JHYHBAIOT 34 CUET BBEJEHUS JONOJHHUTENBHOTO 3JeMeHTa 6es NpoBepKH MX
pacuerom (puc. 4.2, d).

[Ipu paBHHIX MO AJHHE KPAaHHHX M CPEJHHX NpOJeTax Harpyska Ha He-
cylie ‘KOHCTPYKIUHUH OT ONOPHOTO JaBJeHHd MPOroHa Ha BTOPOH OT Kpad
onope yBesuunBaercs. ECaH 3T0 HeloNyCTHMO, HeOOXOQHMO YMEHBIIHTb
KpafiHue mpoJieTsl nporoHa. K HecyluM KOHCTPYKUMAM IPOrOHEL KpensT
¢ TIOMOIIbIO CTaJbHBLIX HJIM JePeBSHHBIX 3JE€MEHTOB G0JNTAMH UJH FBO3JASMH
(cm. puc. 4.2, yzen A).

Mpumep L. Hactun n nporomnnl.

CrpoeKTHPOBATh H PACCYHTATh JOWATEIN HACTH/I H NPOTOHLI YTEIMVIEHHOTO MOKPLITHs
POU3BOACTBEHHOIO 3[IaHHA PasMepoM B niaHe 24 X 35 M C TeMIepaTypHO-BJI&MXKHOCT-
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HBIMH YCJIOBUSIMII 3KCTayaTanuu no rpynne Al B Kuesckoit obmactu. Kposas pyGepo-
HaHas TpexciolHas ¢ ykaoHoM 0,1 no meMeHTHOH CTAKKe TOMHHOA 20 MM, MJIOTHOCTRIO
2000 xr/m3. Yrennutenp — QuGPOAMTOBBIE IIHTH TONUIHHOH 100 MM, IVIOTHOCTBIO
500 xr/m3 (TOCT 8928—81). Hactua ofuHapHstit 13 cocHoBuix gocok (FOCT 24454—80 E).
1llar necywnx xouctpykuniél 4,5 m. Kuacc otBercrsennocts 3ganus II, y, = 0,95.
Buibop korncmpykmuenoti cxemsr. [IpHHHMaeM MOKPHITHE C HEPa3Pe3HbIMH MPOTOHAMH,
TIOCTaBJEHHBIMH Ha pacctosiHuu 1,25 M [0 cKaTy KpHIIIH.
l.Hactua. Ctratnuecxulfi pacuer.
Harpyaku no nepeomy coveraHuio (cm. puc. 4.1, 6) no ta6n. 4.2.

Ta6nuua 4.2. Harpysku, kH/m

CocTasasionie Harpyska Hopwmatusuas n Pacuetnas Ha-
Harpyska rpy3ka
PyGepounnas KpoBast 0,1 1,3 0,13
LlemenTHad cTaxka 0,02 - 2000/100 0,4 1,3 0,52
-®ubpoaur 0,10 - 500/100 0,5 1,2 0,6
[Mapousonsuus 0,02 1,3 0,026
Hactua 0,019 - 500/100 0,095 1,1 0,105
Hmoeo
1,12 1,38
-Crerosast uarpysxa 0,7 - 1. 0,72 0,5 1,4 0,71
Hdnst Kuebckoit ofnactu p; = 0,7 kH/M?%, ¢= 1; v= 4 m/c; k= (1,2 — 0,1 X

X 4). 0,9=0,72.
Tpu g%p, = 1,12/07=1,6>1; n= 14,
PacueT HacTH/Ia BefleM Ha HOPMAJBHYIO COCTABJSIOMIYIO AeficTBYIOWEH HArpy3Ku

qe=(g" + p" cos ) cos e = (1,12 - 0,5 . 0,995) 0,995 = 1,61 kH/m;
ge = (1,38 4 0,71 . 0,995) 0,995 — 2,08 KH/m.

Tlo dopmyne (54) M = q,I2/8 = 2,08 . 1,252/8 = 0,41 &kH . m.
-OnpepesifieM TOMIUHHY Hacthaa mo (12):

0= M/Wp,. <Ry, otkyza W = M/Ry = 41/1,37 = 30 cu®,
rae R, = 1,3/0,95 = 1,37 kH/cm?; 1y, = 0,95.
h=16-30/100 = 1,35 cm npu b= 100 cm. Ilo copramenty h = 1,9 cwm.
Ilporu6 no dopmyse (56):
f=2,13 - ¢%/*/(384EJ) = 2,13 - 0,0161 . 125%/(384 - 108 - 57) = 0,382 cw,
Tae J =100 .1,93/12 =57 cm?; E = 10® kH/cm?;
f/t =0,382/125 = /327 < fnpen = 1/150 . 0,95 = 1/143.

CrTaTHYeCKH#® pacyeT MOBTOpPOMY COUETAaHHIO HATPY30K
(cm. pHe. 4.1, 2). ITpuruMaeM ROCKH HAacTH/IA wupHHOK 15 cM. B atoM cayuae cocpeno-
“FOYeHHasi HarpysKa repejlaeTci Ha JBe JOCKH H b, == 15 . 2 = 30 cM. Harpyska

pacy
-OT Beca HacTiIa (cM. Taba. 4.2):
8.5=0,105-0,3 - 0,995 = 0,031 xH/m.

CocpenorouenHas Harpyska P=1-12.0,99% =< 1,2 kH.
HaruGalonnii MOMEHT B CeUeHHH MOX Harpy3kof no gopmyJe (56):

M =0,07 . 0,031 - 1,252 4- 0,207 - 1,2 - 1,25 = 0,316 kH - m.
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IMpoBepsieM HampsKeHue IS DPUHATON TOIHIHHBI LOCOK
o = 31,6/18,05 = 1,75 kH/cm2 = 17,5 Mlla < R,/y, = 13 - 1,2/0,95 = 18,4 MIla,
rae W =30-1,9%/6 = 18,05 cm3.

2. MMporoww. CTtaTunuecknii pacuert. PacueTHas cXxeMa NpOroHa — Is-
THOpOJeTHAs HepaspesHas Gajka ¢ paBHbIMH npoJeTaMu no Bcell Aaune. Harpyska or
mokpeiTHS (cM. Taba. 4.2), kH/m:

g=112-1,25=14 g=138-12=173.
OpHEHTHPOBOYHO HAT'PY3Ka OT COGCTBEHHONO Beca:
ge,=0,12 xH/m; g . =0,13 kH/m.
CueroBast Harpyska (raba. 4.2), xH/m:
p*=0,5-.125=0,63; p=0,71-1,25=0,89.
HopmanbHas cocraBasitomast Harpyaku, kH/m:
9% = (1,4 4+ 0,12 4- 0,63 + 0,995) 0,995 = 2,13;
g = (1,73 4- 0,13 4- 0,89 - 0,995) 0,995 = 2,73.
CkaTHas COCTaBJAIOMAS BOCNPHHHMAETCS HACTMJOM M TEPEelaeTcsi Ha KOHLKOBHIE:
TIPOT'OHBI.
Usrubatomuii moment no dopmyse (61): M, .= q,%/12 = 2,73 . 4,52/12 =
= 4,61 kH - M.
-Ilo dopmyae (12):
W = M/R, = 461/1,37 = 337 cm?®, rme R, = 13/0,95 = 13,7 MIla (ra6a. 1.2).
Ilo npunox. | npuHuMaeM ceueHHe H3 IBYX JOCOK pasMepoM 50 X 150 mm ¢ W, =
= 375 cm®; Jy = 2812,6 cm.
Ilporué nporouna mo dopmyae (61):
f= q"18/(384FJ) = 0,0213 - 450%/(384 . 10% . 2812,6) = 0,8 cm;
/i = 0,8/450 = 1/562 < fnp = 1/200 - 0,95 = 1/190.
B kpafinux npoJjietax cTaBHM JOMOJHHTEJSbHYIO AOCKY TaKOTO e ceveHHsi. B cThlke
HOCOK MPOTrOHa CTaBiM TBO34H AnameTpoM 4 mm, [ == 120 MM B JABa pfAja ¢ KaxkioH CTo-

poHbl cThika. [o fyHe DOCKH cKpennisieM rBO3ASIMH B IIAaXMAaTHOM MOpsiike uepe3 500 MM
(cM. puc. 4.2, ysea I).

$y=15d=15-04=6¢eM; a=5cm; a;=5—1,5-0,4=4,4 oM.
Mo dopmynam (43), (46), (47), Taba. 3.3 pacuetnas Hecyllas cnocofHocTb IBosas, KH:
T.=0,35¢d=0,35-5.0,4=0,7;
To=kyod =0,38-4,4.0,4=0,67;
Ty = 2,5d% +0,0la® = 2,5 . 0,42 - 0,01 - 4,42 = 0,59,
rae mo pic. 3.5 &, = 0,38 npu a,/c = 4,4/5 = 0,88.
Kousiveeto rso3aeit no dqopmyae (62):
Aog =M J(2x T, Ve) = 461/(2 - 85,5 - 0,59 + 0,95) = 4,95 =~ 6 wr,

A.3. NUTBHE MOKPLITUHA, NMEPEKPLITUA M MAHENM CTEH

Orpakpaiomne KOHCTPYKUHH 3aBOACKOTO H3TOTOBJEHHS — IJIHTHL MO~
KPBITHH, MOEPeKpLITHH H NaHeJH CTeH — NPHMEHSIOT B OTalHBaeMbIX
3aHUSAIX NPH OTHOCHTEJBHOH BJaKHOCTH BO3LyXa B MOMeMEHHAX 10 75 %
¥ B HeOTanMBaeMbIX Oe3 BhIAe/JeHHsa BOASHLIX [apoB B palioHax ¢ pacyer-
HOH TeMmuepaTypoll Hapy:Horo Bosayxa o —b0 °C.
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TTAUTH NOKPBITUS NPeAHAasHauaoTcs LJisi GecPOHAPHBIX 31aHHM ¢ Ha-
PyKHbIM OTBOAOM BoAbl. [lauHa X Kaxk npasuio, 3; 4,5 u 6 M, B OT-
JeJbHBIX CAyYasix MPH COOTBETCTBYIOLIEM TeXHHKO-IKOHOMHYECKOM o6oc-
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Puc. 4.3. Buapmt peGpucTeix miur:

a — danepHaa npofletoM 6 M; 6 — [RYXIpoJeTHas TpoJeTamu Mo 3 M; ¢ — nonepeuHoe ce-
yeHue QaHepHOIl NMAATH C AOWATHMMH pedpaMmi; 2 — TO XKe, ¢ peGpaMyu U3 TRYTHX {(DanepHuIX
npobuneti; 0 — TO Xe, C KJEEHbHIMH apMUPOBAHHBIMI pebpaMu; e — NOIepeyHOe CeueHne
NJIATH ¢ MAOCKOA HUKHel aclecTOUEMEHTHOH MOAKON W KpoBJAeH u3 BOJHHCTBIX JHCTOB;
X, 4 — TO Xe, TPeX- H AByXxpeGepHoH mnauTe! npoJetoM 9...12 M; K — wWpedregbHas 0Jd-
Ta ¢ acGECTOUSMEHTHOIMH MOJKAMH; 4 — KpernJjeHHe NJIUT K HeCcyliM KOHCTPYKLUAM C [o-
MOULbIO CTAJbHBIX 3AEMCHTOB;
! — BepXHAS NOJAKA, 2 — NPOAOJbHbIE AoulaThie pefpa: 3 — CTHIK GdaHepsl BUPHTHK ¢ Ha-
KJNajKaMi; 4 — CTHIK GaHepsl Ha «yc»; § — KpenmexHsole AeTanan AJMA 3aXBara MJIUT NPH MOHTa-
Ke; 6 ~- monepeyHme pebpa; 7 — npuxKuMHEbte G6pyckd 25°X 25 MM; 8 — yTenautenb; 9 —
HIDKHAR nonKa; [0 — mapousonsiuus; I/ — davepuse peGpa; /2 — Roulatseie BCTABKH AAHHOHR
200 MM B ONODHOH 4YaCTH DAUTH;, /3 — NPOIONLHHE KJeeHble pebpa; [4 — JONONHHTENb-
HBle TOpOAO/AbHBEe pebpa; [§ — OpycoK Aast ynopa croftky uinpenreas; /6 — cTaldbHble
TSNKH WHpeHrens; 17 — cranbHole KpenexHple getanu; 18 — pyGepoupuas xposas; 19 —
MHHEpAMbHLIH BORMOK; 20 ~ 3MacTUYHAX OPOKNAAKa H rEepMeTH3HPYIOmAS MacTHKAa; 21 —
wypyns XUaMeTpoM 4 MM; 22 — KpemeXxHele AeTatn Toawmuuol 4 mMm; 23 — reosfu.

Jig nepexpuITHH NPHMEHSOT MJIKTH IVIHHOA He Gotee 3 M, YKJabl-
BaeMble Ha TPOTOHBl UJH [O/IBEILIUBAEMEIE K HECYIUHM KOHCTPYKIIHSIM.
[TauThl U naHend COCTOAT W3 Kapkaca ¥ nojok (o6umuBok). [Ipoaosnbyble
Hecymue pe6pa KapKaca BBINOJHSIOT H3 LeJbHBIX JOCOK, KJIEEHbIX dJieMeH-
TOB, (paHepHBIX NpoduIell, UeTbHBIX HJIH KJeeHHX apMHPOBaHHBIX 6aloK
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1 Ganok c dhaHepHo# crenkofi (puc. 4.3). [Tonepeunsie pe6pa, Kak npasu.o,
Iowarbie. /i 00K OPHUMEHAIOT BOAOCTOHKYIO CTPOHTENBLHYIO (aHepy,
IVIOCKHE acGecTOLeMEeHTHBIE JIMCTHl, TBepAble H CBEPXTBEPAbIE APEBECHO-
BOJIOKHHCTBIE [WIHTH, CTEKJIOMAACTHK. /11 BHyTpeHHHX MONOK MOXKHO
TIPUMEHATb TAKXKE APEBECHOCTPYKEeUHble U LIeMEeHTHO-CTPYKeuHble MJIHTHI.
B naHesnax creH HapyKHblE MOJKH JOJMKHB ObITh BJATOYCTORYHBHI.

B yrensmeHHelx nauTax H nadesX ¢ NOJAKAMH U3 IpPEBECHHIX MaTepHa-
JIOB H MJ1aCTMAcC PEKOMEHAYeTcs YTenqauTe/ b U3 HECropaeMblX WJIM TPYI-
HOCTOpaeMblX MaTepHa/oB (M/IHTH MHHEPAJOBATHbIE HA CHHTETHUECKOM
CBSI3YIOILEM, H3 CTEKJIAHHOTO LITANENBLHOro BOJoKHA). [IpH acGectoliemenT-
HBIX TNOJAKaX MOMCHO MNDHMEHSITb TaKiKe TPYAHOCrOpaeMuie MaTepHasbl
(¢dubposiut, neronsact). Bo usberkanmne cMeleHHs NpPH TPaHCHOPTHPOBA-
HHM U MOHTAXKE MSATKUH yTenJauTe/ b 3aKPeIsIIOT NPHKUMHBIMH pPeilieTKaMH
u3 JepeBAHHBIX OpycKOB ceueHneM 25 X 25 MM, cOeauHsSIss ¢ KapKacoMm
rBo3asiMu. [Tosikn K pe6paM KpensT B OCHOBHOM Ha KJelo, acGecToLeMeHT-
Hble — Ha Iwypynax. [laponsonsiuus H3 pPyJOHHBIX THAPOU3OIALUOHHBIX
MaTepHa/0B MM OKpacoyHasq.

Pyn0oHHYIO KPOB/IO HAK/JIEHBAIOT HA BEPXHIOKO MONKY IJIHTH MOKPHITHS:
ofuH cjaofl pyGepouja — NOpPU H3TOTOBJEHUH (LIHTBHI A5 3allMTHl €e OT
yBaaxHeHusa. Jlna npefoTBpalieHHs YBJIAXKHEHHUSA NOJOK BO BPeEMSi TPAHC-
NOPTHPOBAHUSA U MOHTa)Ka Ha BEPXHIOIO MPH U3TOTOBJEHHH NJIHT HaKJeu-
BaIOT OAMH CJIOH pyOepouzia, OCTaJbHBIE — NPH YCTPOfiCTBE KPOBAH.
B kpoOBJe U3 BOJHHUCTBIX JIHCTOB BEPXHIOO NOJKY HE YCTPAUBAIOT, a IJIUTY
CBepXy, BO H36eXKaHHE YBJAXKHEHHS, BPEMEHHO 3all[HLAIOT [10JiHITH/IEHO-
BOH MJICHKOH.

HanGosee 1mmnpoko pacnpocTpaHeHbl KOHCTPYKUHH ¢ (GaHepHBIMH H
acOecTOLEMEHTHLIMU MOJKaMH H KapKacoM H3 J0COoK. DaHepHble MAHTHI
H [aHEe/IM U3TOTaBJUBAIOT € NOJKaMH H3 (aHephl MOBBILIEHHOH BOLOCTOMH-
koctd Mapku ®CP copta ne nuxe B/BB (IOCT 3916—69*) ns apeBecunl
6epesbl M/ JIMCTBEHHHUBI. B OTHe/BHBIX C/1yyasx, 0P COOTBETCTBYIOLIEM
060CHOBAHMH MOXXHO [PUMEHSTh Gaken3upoBaHHylo (ganepy Mapok ObC
(TOCT 11539--83). Tonuivna HMXKHEH NOAKK JoaXKHA OblTh He MeHee
6 MM, Bepxuelt — 8. CoepHAOT NOJKU ¢ peGpaMu BOAOCTOMKUMH CHHTE-
THYeCKHMH KJeAMH. Bosiokna pyfauien pacrosaratior BAOJAb MJIUTBL HJIH
naneau. Panepa CTBIKYETCA Ha «yc» NpH AjiuHe «ycar, paBHo# 10 Toaiu-
HAM JHCTa WJIH BIPHUTHIK C NOMOLLbIO (haHEPHBIX HAKJAJOK, NMPHKJIEHBae-
MBIX C BHyTpeHHeH cTopoHbl (cM. puc. 4.3, a). JlponosbHbie fepeBsiHHbIE
pe0pa H3roTaB/iHBAIOT U3 JPEBECHHbl XBOHHBIX fIOPOJ, YAOBJETBOPSIOUIUX
TpeboBaHusiM He Hike BToporo copta o [OCT 8486—86E u craBar Ha
pacctoauun He Oosiee 500 mm. Pasmepbt npono/bHbiXx peGep Ha3HAYAOT
no pacuery.

CocraBHble K/eeHble W (aHepHble peBpa KOHCTPYKTHBHO pELIAIOT IO
npasusaM, H3JIOXKEHHbBIM B I. 6. B creHke u3 daHepHbIX 6alOK OCTaB-
JIIOT Pa3pbIBBEL /sl NPONYCKA [ONEPEYHBIX pefep U3 HaHepHBIX THYTO-
kJaeenbix npoduned (FOCT 22242—76). B ux onopHbIX 4acTAX BCTABJASIOT
NPOKJaAKH U3 JocoK (cMm. puc. 4.3, o).

Tlaurel nposteroM 9 u 12 M npoekTHPYIOT YacTopeGpuCTHIMU (l1ar He
6onee 500 MM) HIH peAKOPeOPHUCTHIMH (TPH WM ABa peGpa HAa NIHPHHY
nauThl). [lpy Hanuyuu B IONEPEYHOM CedeHHH TPeX pedep, KaK NpaBUiIo
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COCTaBHOTO CEUEHHUSI, cpeliHee, Kak Oo/ee HarpyXeHHoe TPHHUMAOT 60.1b-
weH HiMpuHbl, yem KpaHHue (cM. puc. 4.3, sc). Ecau nBa pebpa pacrno-
JOXEHBl 10 KpasM MJHTbl, MEXAY HMMH CTaBAT (IONepeuHbie Hecylue,
KOTOpbIE OTIMPAIOT HA BEINYCKH [OCOK 43 NpojoabHbiXx pefep. [las Kpen-
JeHHs Bepxuell OOUIMBKM CTaBST JONOJHHTEJbHbIE NMPOAOJbLHbIE pebpa,
KOTOpHIE TaKXKe pacKpendsior nonepeyHble B MPOJOJALHOM HaMpaBleHUH
{cm. puc. 4.3, u). B oteabHbIx c1yyanx, 0cOGEHHO NPH GOMBIIHX HATPY3-
Kax, IUIMTH TNPOEKTHPYIOT CO IUMNPEHreseM, HHKHHM [OCOM KOTOPOro
CYKAT CTajlbHbIE TAKH, 4 BEPXHUM — cama naura (cMm. puc. 4.3, k) 124,
37, 45].

[1nuTh ¥ naHeny ¢ ac6ecTOLEMEHTHRIMH HO/KaMK H3rOTaB/AKHBAIOT TaKKe
C IepeBAHHbIM KapKacoM. s NojoK NpUMeHsoT NJIoCKHe ac6ecToleMeHT-
uele gHctel TouuHol 8...10 MM no TOCT 18124—75*. [lpu kpomae u3
BOJHUCTBIX acOecToueMeHTHHX JHCTOB 00bikHOBeHHOro (IOCT 378—76)
wid yHupuuuposanHoro (I'OCT 16233—77*) npodunell BepxHIOWO MOAKY
He 1eJ1al0T, a BHYTPEHHHE NOJOCTH MJIMT 3allMLIAIOT OT YBJAMKHEHHA Mo-
JIU3THJIEHOBOH TJIeHKOH. Pasmepn! ac6eCTOLEMEHTHBIX JIUCTOB CM. B NTPHJL. 5.

IlpononbHbie pefpa BLINOMHAIOT U3 LEJAbHBIX AOCOK TOMUUHOHA HE Me-
Hee 40 MM HJIM KJjeeHBIMM C¢ miaroM He Gonee 500 MM, a nonepeyHbie —
M3 LEeMbHBIX JOCOK, KOTOPblE YCTAHABJAHBAIOT O TOPLAM ILIHT H MOZ CThi-
kamy nojok. Ilonky kpensat k pe6paM OLMHKOBAHHBIMHM HIypynaMH pas-
MepoM He MeHee 5 X 60 MM c noTaflHOH TOJIOBKOH uepe3 pPa33eHKOBAHHbIE
OTBEPCTHS, JMaMeTp KOTODHIX Ha 2 MM Gonblle Xnametpa wypyna. Pac-
crosinue mexjay ocaMu orpeperuit 20...60 amamerpos wypyna. Ulypynst
CTaBAT HA PAcCTOSTHUU He Gamke 15 MM oT KoHua noaku (cm. puc. 4.3, e).
BoaHucTEe JIHCTBI KpenaT no npaBHiaM YCTPOHCTBA KDPOBEJb.

IlanTei ¥ Manesy ¢ polwaTeiMy peOpaMy NpH L1are HeCcyIMHX KOHCTPYK-
UHI BIONL 3AAHHSA 3 M, a TaKXKe NPH YKJalKe MUIHT NOKPBITHA BIOJb CKara
Ha [IPOroHbl, MOXKHO BBIIOJHSATL ABYXIIPOJIETHBIMU ATHHOH 6 M ¢ YKJAALKOH
Ha Tpu onopH. B stom cayuae ienecoo6pasHbl HapyXKHBIE [POAOJIbLHBIE
pelpa CIJOMIHbIE, d CPeAHNe — H3 A0COK AJHHOH 4,2 M CO CTHIKOM Ha Cpel-
Helt onope BHaxJecTKy (cM. puc. 4.3, 6). Cpenrue pebpa paccuTbiBalOT KaKk
ABYXMPOJETHYIO GalKy Ha TPOYHOCTH MO H3rubaroliemMy, MOMEHTY B [pO-
JeTe W Ha KeCTKOCTb. Y3arumbaiomu# MOMEHT Ha onope BOCNHPHHHMAETCs!
ceuyeHHeM U3 ABYX HocoK. KpafiHue pefpa He pacCYHTHIBAIOT, @ NPHHUMAOT
TAKOTO Ke CeUeHUs], KaK CPELHUE, IOCKONBbKY OHM BOCNPHHHMAIOT HArpys3-
Ky BABOe MeHblle. I'BO31n, coeinHsaollue JOCKH CPelHHX pebep, paccuu-
TBIBAIOT Ha NONEPEYHYIO CHJIY B cpelHeii onope.

KOHCTPYKTHBHBIX pelleHufi NAHT U nadejJed ¢ acOecTOUEMEHTHBIMH
OOLINBKaMH ¥ JIepeBAHHBIMH pebpaMu NpeAI0XKKeHO HOCTATOYHO MHOTO
[29, 37], nexoTopple H3 HHX NMPHMEHAOT B THNOBBIX MPOEKTaX.

Kpenatr nauTel W naHestn K HeCyUIHM KOHCTPYKUMAM LypynaMu HJIH
IBO3JIAMH U KPeneHBMH feraiaMu. CTBIKH MeXAY YTeMJIEHHbIMHI NJIHTAMU
H TaHeJsiMH TePMETH3HPYIOT 3JaCTHYHLIMH NPOKJIaJKaMHi (IIOpou3oJ, rep-
HHT) M MACTHKaMH (THOKOJOBBIE M 1p.). DJacTH4YHble OPOKJIAAKH B CThIKE
JOJIKHBI GBITh 062KaThl. B KauecTBe yTensures CTbIKA NPUMEHSIOT MHHe-
panoBaTHEle H3fenust (cM. puc. 4.3).

danepHble NIHTH ¥ NaHEAH PaCcCYUTBIBAIOT KakK CBOGOAHO Jemaliue
Ha JIByX OMOPAaX C PACYETHLIM IIPOJIETOM, ONpEJenseMbiM B 3aBHCHMOCTH

54



OT PACCTOSHHS MEXAY HeCyIHMH KOHCTPYKUMSIMH M Pa3MepoM ONMHUpaHHs
Ha HUX IJIMT, KOTOPBIH JO/KeH GBITh He MeHee 5D MM.

IMonepeunoe kopoGuaToe ceyeHHe, COCTABACHHOE M3 JpeBecdHbl H (da-
HEPBI, PACCUHTHIBAIOT N0 NPUBEACHHBIM K ()aHepe reoMeTPHYECKHM Xapak-
TEPUCTHKAM:

E E
an=J¢,—l—J—§-; an:Fd,—,—FT(,T, (63)

rae Fy, J 4, Ey — nJOLLaJb, MOMEHT HHEPUHH H MOAYJB YNPYTrOCTH (haHephl
Ha CXKaTHe WiH pacTsixkeuue; F, J, £ — To xe, A5 ApeBeCHHDI NPOAO/IbHBIX
pebep.

[Tpu onpenenenuy NpHBEAEHHBIX [EOMETPHYECKUX XapaKTePHCTHK pac-
YETHYIO IIHPHHY ¢haHepHbIX 000K (cM. pHC. 4.3, 8) bpacy NPHUHUMAIOT
paBHoit:

Mpu Il >6a . . . . . . . . . .. ... ..... 09
Dpul<6a . . . . . v eweeeee. . DIblba

[TpoyHocTe pacTIHYTOH M YCTOHUMBOCTBL C:KATOH MOJOK MPOBEPSIOT
o gopmynam:

0, = M/Wp < Rppkyt  0c = M/I(Wip@y) < R (64)

rie M — pacueTHBIH H3rHOAIOLHA MOMEHT I8 ILTHT OT A€HCTBHSA IOCTOS H-
HBIX H CHEroBOH HArpy3okK, a A/ NaHesell CTeH — OT BeTPOBOH HarpysKH;

Wi = I np/Yo; W?xp = Jup/(h — o) —

COOTBETCTBEHHO NPUBEJEHHBIE MOMEHTH CONMPOTHB/IEHHA AT HIDKHEH U
BepxHell NOJMOK; Rpp U Rgpc — PacueTHble CONPOTHBJEeHUs (aHepbl COOT-
BETCTBEHHO Ha DAcCTsAMXKEHHE U CXKaTHe; Ky = | NPH OTCYTCTBHH CTHIKOB
B (haHepe, OPH HAJIWUMH HX B CTPOHTENbHOH danepe k, = 0,6, a B Gake-
JsupoBanuoi k, = 0,8.

Py = 1 — (6,/6)2/5000 mpu b,/ << 50;
Py = 1250/(by/8)? npu b,/ > 50;

rie b, — paccrosiHue Mexay peGpamMu B cBeTy; 8§ — TonmHHA BepxHeH
noaku (cM. puc. 4.3, 8).

KsieeBrle BBl MeXAy wNOHaMH (aHepsl (B nMpenenax WHPHHB pebep)
NpoBEPAIOT HA CKAJ/blBAHHUE:

Ty = anp/(anpr) < Rd).cx, (65)

rae Q — pacyernas nonepeyHas chna; Sp, — CTATHYECKHH MOMEHT BepXx-
Hedl HJIM HHXKHEH MONKH OTHOCHTENbHO LEHTPA TSKECTH CEeUeHHS; Rp o —
pacyeTHOe CONPOTHBJEHHE CKAJNbIBAHHIO KJEEBHIX [IBOB MEXJY LWIMOHAMH
diaHepsl.

BepxHIOI0 10Ky NJIHT MOKPHLITUS NPOBEPSIOT HAa MECTHBIH H3rHG OT
JedcTBHA cocpefoTodeHHol cuipt P =1 . 1,2 = 1,2 kH kak naacruuxy
uipunoit 100 cm, 3allemsieHHYI0 B MecTax MpHK/Ae#RH K pebpam,

o =MW = 6Pa/(8 . 10062) << Rd).nQOmm (66)
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rI¢ Ry .ugo — paAcueTHOE compoTusieHHe daHepel HA U3TUG MOnepek Bo-
JOKOH py0awku; m, = 1,2 — Koa(unenT, yuuTbIBaOUMEA pacuer Ha
MOHTAXKHYI HArpy3Kky.

[Tporu6 naut n nanenel onpenensior no gopmyJe (15) ¢ nopcranosxoit
B 3smameHarean m = 0,7.

B ¢daHnepHbix mauTax c pedpamu H3 (haHepHBIX NpobHell pacuer BEAyT
no GopMyJsaMm, NpHBENEHHBIM BbllLle, 2 MPH OnpeleseHHH nporuéa — no
dopmyste (15), noacraBus B sHameHatesp m = 0,59. [lautel ¢ pebpamu
13 6as0K ¢ HaHepHOH CTEHKOH PACCYHTEIBAIOT 110 GopMy.iaM, MPHBEICHHBIM
BBllle, ¢ nposepkoil pebep. Ilpu onpenenernu nporuGa B 3HaMeHaTeNb
tdopmyae (15) BeoustT m = 0,63.

B naurax M naHensax ¢ nonkamu U3 acGecTOLEMEHTHBIX MJIOCKHX JIHCTOB
BepXHHE MOJKH PacCYMTHIBAIOT HA MPOYHOCTb H KECTKOCTb KaK TPEXNPO-
JeTHble MUIHTH wrupunolt 100 cM na BO3xefcTBHE Tex 3Ke Harpysok, 4To H
B (paHEPHEIX MJHTaX; HHXKHIOIO 1NOJKY [LIHTH — HAa Harpysky OT Beca
€e H YTENJHTeNs; NPOJO/bHBEIE pefpa — KaK CBOGOAHO JeXKallHe OfHO-
HJIH JIByXNposeTHEle 6aKy (B 3aBHCHMOCTH OT PasMepoB NJHT W NaHeJefi).
Pacuer ¢ yuetoM coBMecTHO# pafoThl NOJMOK H peGep NPH COENUHEHHH HX
1Iypynamu He uejecoofpaseH BBHAY OOJBIIOH NOJATJIMBOCTH IOCTAERHHX.

Mpumep 2. danepnass nauta noxkpbltuss. CHpoekTHPOBATL U PACCYUTATh ILTHTY
NMOKPHITHSL cKJAafa B palione KueBa (TeMnepaTypHO-BJIAXKHOCTHBIE VCJAOBHS SKCIJIyaTa-
nun Al). Kposas pyGeponaras Tpexcaoltnas ¢ ykaonoM 0,1. Ytenanrteab — MuBepaso-
BaTHbIE MOMYKECTKHE IIHTHI TOJWMHON 50 MM, ¥ = 125 xr/m3 mo I'OCT 9573—82. Ilapo-
H30J1IHsT — MOJH3THAEHOBaA IUIeHKa Tommuuodt 0,2 wmm. MaTepuaJjbl MUINTHI: ApEBECH-
Ha — cocHa 2-ro copra no I'OCT 8486—86E, (anepa mapxu OCP no FOCT 3916—69*
K Qanepubie npodpuan mpeaiephoro ceuenus no ['OCT 2224276, Kaacc orpercrseH-
Hocru 3aauus 1I; y, = 0,95.

Ta6aumna 4.3. Harpyskn wa nanty, kH/m

IMoacyeT warpysok HopmaTusHasn n PacueTHan
Py6epouanas kposas 0,1 - 1,5 0,15 1,3 0,20
Qanepupte  noaku (0,009 4 0,0068) X
X 700/100 - 1,5 0,16 1,1 0,18
Pe6pa (0,046 - 0,169 - 5,98 - 4 4 0,046 X
X 0,144 - 0,43 - 15) 500/100 - 6 0,19 1,1 0,21
Kpenexuse 6pyckn 0,04 1,1 0,04
Yrennureas 0,05 . 1,25 - 1,5 0,09 1,2 0,11
[Tocrosinnas g 0,63 — 0,74
Cuerosast 0,7 - 0,72 - 1,5p 0,76 1,65 1,18
Tlosuas 1,39 —_ 1,92

Butop koncmpyxmusnoti cxemer. [IpnHiivaeM peGpHCTYIO IUIMNTY PasMepoM B MaHe
5980 % 1470 MM ¢ ueTHIpbMsI NPOAOJbHLIMII peBpaMH B ABYX BapHaHTax: AOWAThHE (CM.
puc. 4.3, a, 6) U 13 THYTOKJeeHHX (aHepHBIX npodumeit (cm. puc. 4.3, &). Jluero ha-
Hepbl ANHHOH {525 MM COCTHIKOBLIBAIOT HA «yC» B TpeX MeCTax no JJaHHe nauthl. [lonepeu-
Hple pe6pa B TOpUAX IWIHTBI M MOJi CThiKaMu (anepol. Bepxufs TMoJKa TOMIHHOH 9 MM,
HUXKHAA — 6. Jlas yAepKaHusa YTeIVIHTENd B HPOCKTHOM IMOJOXKEHHUH YCTaHOBJeHA
pelieTka u3 6pycKos pasmepom 25 X 25 MM, NPHKPeNVIeHHHX K peGpaM.

MMepswmii mapuant. Cornacio [OCT 24454—80E, powartsie peGpa
(c yuerom ocTpoxkH) 169 X 46 mm. B srom cayuae A/l = 184/5920 = 1/32 > 1/35
(eM. Taba. 4.1),

CratTuueckKku i pacuert. Harpyskn Ha nauty cm. B Taba. 4.3,
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Cueronas Harpyska aas Kuesa: p; = 0,7 kH/m?; p'= pyck; k = (1,2—0,1.4).0,9 =
0,72, tme ckopocts Betpa v =4 wm/c. [pu g%p, = 0,63/(0,7 - 1,5) = 0,6; n =
1,55.

|

M= ql?/8 = 1,92 . 5,922/8 = 8,41 kH . m;
Q=ql/2=1,92.5,92/2 = 5,68 kH,
The pacueTHH#t nposer nmaute [ = 5,98 — 0,06 = 5,92.
Mepewi BapwuanT. [eoMerpuyeckre XapaKTePHCTHKH MOMEPEYHOTO Ceye-

HHS TUIHTEL (cM. puc, 4.3,6): a = by + by = 429+ 4,6 = 475 c™; 1= 592> 6 a =
=6 . 47,5 = 285 cM. [IpuBefeHHAs WHPHHA TOJKH, CM:

b;acu =0,9°=10,9 - 147 = 132,3;
b;acq =0,9" = 0,9 . 149 = 134,1.

PacueT BefieM no npuBelieHHbIM K BepXHell MOJKE reOMETPHUYECKHM XapaKTEPHCTH-
KaM 0o (Qopmyne (63). E/Eq,: 1000/900 = 1,11. TlpusemenHas mJIOWAAL CEUEHHS
Fopo= 134,1-0,6 + 132,3-09+46-4-169- 1,11 = 80,54 119,1 + 345,1 =
= 545 cm?. TlpuBefleHHEI# CTaTHYECKHI MOMEHT CEUYeHHS OTHOCHTE/NDbHO HHXKHEH TDaHu
el Sp, = 80,5+ 0,34 119,1 - 17,95 + 345,1 (8,45 + 0,6) = 24,1 + 2137,8 +

-+ 3123,2 = 5285 cm®. Paccroasne OT HmXKHeil TpaHd NJMTHI JO LEHTPA TANKECTH ceye-

HuA Yo = Sy /F = 5285/545 = 9,7 om; h—y, = 18,4 — 9,7 = 8,7 cm.
IpuBeeHHbI MOMEHT HHePUHH (COGCTBEHHBIE MOMEHTEL I/IHB})LLHH MOJIOK He YUHTHI-

BaeM) lnp = 80,5 - 9,42 119,1 - 8,252 4.4,6 - 16,93 - 1,11/12 4 345,1 . 0,652 X

X 111 = 7113+ 8106 4 8215 - 160 = 23 594 cm*.
Mowmentsr conportuBieunsi, cms:

sz = I/, = 23 594/9,7 = 2432;
W‘r’]p = [p/(h— yo) = 23594/8,7 = 2712,
IMpounocTs HuXHER MOJAKH MO opmyse (64):
0= M/W';p = 841/2432 = 0,35 kH/cm? = 3,5 MIla <Ry, kp/yn =
=14 . 0,6/0,95 = 8,8 Mlla.
Ycro4uBOCTb BepxHeldl MOJAKH mo dopmy.ae (64):
6= MW ) = 841/2712 - 0,545 = 0,57 kH/ew? = 5,7 Mlla < Ry /yn =
= 12/0,95= 12,65 MIla, rme npun b,/04 = 42,9/0,9 = 47,7 < 50,
Pp = 1 — (by/0)?/5000 = | — 47,7%/5000 = 0,545.
IlpoBepka BepxHeHt NOJKHM Ha MeCTHBI# u3rné no dopmy.e (66):
o= 6Pa/(8 - 1006%) =6-.1,2.47,5/(8 - 100 - 0,9%) = 0,53 kH/cM? =
= 5,3 Mla < Ry ,q90/Vn = 6,5 - 1,2/0,95 = 8,2 MIla.
Hanpsxennst ckajbiBaHus B Be MEXAY WIOHAMH ¢daHepol Bepxued noaxu no (65):
Ty = QSEP/(Ianbp) = 5,68 - 983/(235%4 - 1,6 - 4) = 0,013 kH/em? =
= 0,13 MITa < Ry ../yn = 0,84/0,95 = 0,89 MIla,
rae S‘[}p = 119,1 (8,7 — 0,45) — 983 cm?®.
[Tporu6 mautel no gopmyae (15):
f=5¢"1%/(384 .0,7Ely =5 - 1,39 - 5,924/(384 - 0,7 - 900 - 23 594) = 1,5 cm;
fil=1,5/592 = 1/395 < [, = 1/(250 - 0,95) = 1/237.
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BTopo# Bapmuasnt Pebpa ua ruyroxneenvix npopuied UBesnepHOra ceye-

Hud (cM. puc. 4.3, ¢). Harpysku Te ke, 4TO ¥ B Ne€pBOM BapHaHTe.

I'eoMeTpuuecKHe XapaKTEPHCTHKH IONEPEYHOTO CeyeHMsT IMIHTHI  CJelyIOllHE.
Pe6pa Ne 16 (TOCT 22242—-76) h = 16 cm, b, = 8 eM, a = b, + by = 38,6+ 8 =
= 46,6 cM; [ = 592 > 6a. IlpuBejiennas WHPHHA NOJKH by, . = 0,9b. Lasa sepxueit
NOJKH bpam =0,9. 147 = 132,3 om; an1a wmxmed b . = 09 149 = 134,1 cm.
[iomane Nonepeusoro ceduemns nautel F = 134,1 . 0,6 + 132,3 - 0,9 -+ 28,5.4 =

= 80,46 + 119,07 - 114 = 313,63 cm®.
CraTHuecKuil MOMEHT MONEPEdHOro CeveHHs MJMTHl OTHOCHTENBHO HIDKHed Trpamn S =

= 80,46 - 0,3 + 119,07 (0,6 + 16 + 0,9/2) + 114 - 8,6 = 24,2 |+ 2030,1 + 980,4 =
= 3034,6 cm?;

yy=S/F = 3034,6/313,63 = 9,68 cM; h — y, = 17,56 — 9,68 = 7,82 om.
MoMenT HHepUUM MONEPEYHOrO CeYEeHHA TAHTHL
I = 80,46 (9,68 — 0,3)2 - 119,07 (7,82 — 0,45)* - 1040 . 4 = 7079 - 6468 +4-
-+ 4160 = 17 707 cm®. 3HavyeRHe MOMENTA KHEPIMH NPodbuAs NpHHEsTO 10 Tab. 3, npu. 2).
W¥ = //y, = 17707/9,68 = 1829 cM3; WP = I/(h — y,) = 17707/7,82 = 2264 o,
IIpounocTs nosiok (64):
o' = M/W" = 841/1829 = 0,46 xH/cm? = 4,6 MIla << Ry ky/Vn =
= 14 . 0,6/0,95 = 8,75 MIla.
0% = M/(WP¢q) = 841/(2264 . 0,632) = 0,588 kH/cm® =
= 5,88 MIla < Ry /yn = 12/0,95 = 12,65 Mlla.
kg = 0,6 npy HAMHYMK CTHIKOB B HUXKHeH MmoJke
Pp = | — (b,/6)?/5000 = 1 — (38,6/0,9)/5000 = 1 — 0,368 = 0,632.
Ha MecTuniil #3ru6 nojxka NpoBepeHa B MEePBOM BapHaHTe pacueTa IVIUTHL. CKalbiBanue B
wBe MeXy LINOHaMH (haHepH BepXHel noJjku no dopmyne (65):
Ty = QS"/(/Zby) = 5,68 . 887/(17 707 - 4 . 8) = 0,0089 xH/em? =
= 0,089 MIla < Ry . /vn = 0,8/0,95 = 0,84 Mlla.
Cpea creHKl MpoQHuast:
T= QS/(/Z6,,) = 5,68 . 1147/(17704 - 4 . 1) == 0,092 xH/cm® =
= 0,92 Mlla < Rdmp/y,1 = 6/0,95 = 6,3 MIla,
rae 8= 8"+ SP = 119,07 (7,9 — 0,45) + 4 (7,25 - 6,5+ 6 . 3) == 1147 cm3,
[Tporu6 nautel no gopmysae (15):
J=15-1,39.5,92¢4/(384 - 900 - 0,59 - 17 707) = 2,36 cwm;
[l =2,36/592 = 1/250 - 0,95 = 1/237 = [ ..

4.4. KHOHCTPYKUMMU LOKONMbHLIX M KAPHU3HbLIX Y3NOB 3B AHMM

Lyt mOBBIIEHHST JOJTOBEYHOCTH KOHCTPYKIHH HEOOXOIHMO CTPEMHTLCS
K TAaKHM apXHTEKTYPHO-CTPOUTE/IbHBIM H KOHCTPYKTHBHBEIM pelleHHsM,
4TOOb! JpeBecHHa NPH 3KCIJyaTallMd HaXOAWIach B OAHHAKOBOM, .yyille
HOCTOTTHHOM, TEMNIepPaTypPHO-BAAKHOCTHOM pexkuMe, ONHAKO 3TO He Beeraa
MOXHO COOGJIIOCTH OCOBEHHO B MeCTax Mepexofla KOHCTPYKLHY U3 OTalliu-
BAeMOT0 B HEOTAILIHBAEMOE [IOMEIEHHE U BO BHewWIHIOW cpely. [Tockonn-
KY CONPAMXKEHUS APEBECHHbl B KADHU3aX, LOKO/AX, C(PyHIAMEHTaMH H KOH-
CTPYKUHUAMU H3 IPYrHX MaTepHa/loB Haubosee Y3BUMbI NPH 3aTHUBaHHH
IpEBECHHD], CJelyeT UX NPHBOAHTb B pabOuHX YepTeKax.
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Koraa nepessinHble KOHCTPYKIIHH HeJb3s PAcNOJIOKHTb TONBKO B fpe-
Jejax Ju60 OTaljIMBAaEMOro NOMeLIeHHs, JHOO CHapyXKu 3JaHHsA, NPHHH-
MalOT KOHCTDYKTHBHbIE H XHMHYECKHe MepHl [0 3alHTe HX 3JEeMEHTOB OT
YBAAXKHEHHs] U OHOMOrMYecKoro paspymenuns. B-neorannuBaeMblx 3JaHH-
X, €C/IH BHYTPH MOMEIEHHHA BIaKHOCTL He TaKas KaK HapyXXHOrO BO3-
JyXa, TaK:Ke HeoOXOAHMMO 3aliHIlaTh ApeBecHHY. [IpH OZHHAKOBLIX yCJ0-
BHsX (CK/Iajbl, HABECH) HECYIlHe KOHCTPYKLUHUH MOXHO pacrnonaratb 4a-
CTHYHO BHYTPH MOMEIEHUI U YaCTHYHO CHAPYNKH.

JepeBautble KOHCTPYKIUH JO/MXHBI ObITh BCETA@ OTKPbITHI, JOCTYIHEL
J/1s1 IPOBETPHBAHUA U OCMOTpa. B uepaauHBIX MOKPBITHUSIX NOTBECHEIE M€-
PERPBITHS pacro/araiorT Ha paccTosiHHM He MeHee 150 MM OT Hecymux Je-
peBstHHBIX KOHCTPYKUMH. OnHpaHye OrpaIaloliX IepeBsHHbIX KOHCTPYK-
11t TOKPBITHH HA KaMeHHbIe cTeHbl ioTHOe. [1pu HEeoBGXOAHUMOCTH 3a30DEl
TepPMETH3HPYIOT JACTHUYHBIMY repMETHKAaMM M MacTHKamu (puc. 4.4).

B orpaxkparomnx KOHCTPYKIHAX KaK AOCTPOEYHOTO, TAK H 3aBOJCKOrO
H2TOTOBJIEHHUS!, JUIA MOBBILIEHUS NOMTOBEUHOCTH OCYIIECTBJSIOT CKBO3HYIO
€CTECTBEHHYIO BEHTHJALMUIO BHYTPEHHUX MOMOCTeH.

B NOKpBITHAX MNOCTPOCYHOrO H3rOTOBJAEHHSI ¢ PyOepoMAHOH KpoBJeh
IpY PACNONOXKEHHH NPOTOHOB BAOJB 3AaHHA BO3AYX NOCTYNaeT NOA Kap-
HH3 4Yepe3 CreLHaNbHO OCTaBjeHHble OTBepCTHs. B KpoBae H3 BONHHUCTHIX
acOeCTOLEMEHTHBIX JTHCTOB — Yepe3 NYCTOTbl JHCTOB {cM. puc. 4.4, 2),
BBIXOAUT — uepe3 crenyasibHble OPOAYXH B BepXHefl 4YaCTH KpHIIUM
(cM. puc. 4.4, a, u, K).

[lpy ykJaake mJIHT OOKPLITHS HA HECYUIHE KOHCTPYKUHH BEHTHJ/ISILHIO
BEIMOMHAIOT BLAOMb 3MaHUSA, a BXOMA U BBLIXOA BO3yXa — 4epe3d MPOAYXH
y TOPLOBBIX cTeH (cMm. pHc. 4.4, oc). Jaa GecnpensiTcTBeHHOH LMPKyas-
IMH BO3AYyXa moliepeuHsle pedpa NAHT BBINONHAIOT U3 JOCOK, BBICOTA KO-
TOPLIX MeHblIe NPOAOALHBIX.

Ilpu nonepeunoii BEHTHASUMH UJHT [NOKPHLITHA BROJB CKaTa KPOBJIH
(ecim X YKJIABIBAIOT HA POTOHKI), a TAKXKe naHeqed cTeH (PU HAJHUHH
HApYKHOA [JOCKOH 0ONKH N[O BEPXy MPOAOBLHBIX pefep Hak/JeHBaioT
Wi OpUOHBAIOT NPOKJAAKHM, MEXKY KOTOPBIMU OCTABASIOT OTBEPCTHS AJA
UHPKYNALHH Bo3lyxa. B atom cayuae daHepy kK peGpam OpPHUKJIEHBAIOT
C 3a30paMH.

B 3xaHisx ¢ KMPNHYHBIMH CTEHaMM OTBEPCTHA [/ BXOJa BO3AYyXa
OCTABJAIOT B KJajKe NOA cBecoM Kapnusa. B sjnammax c AepeBsiHHBIMU
CTEHAMM MYCTOTHOH KOHCTPYKUHU MOKPBITHE BHICTYNAeT 3a HapYKHYIO
rpaHb CTeHbl, a KAPHU3 YCTPAHBAIOT C TIOMOILBIO BBEITYCKOB H3 JOCOK.
[lpu pacrnonoxeHud OJHT OOKPHITHA BAONL 3MaHHA KapHH3HbE JOCKH
KpensiT K HeCyILIMM KOHCTPYKLUsIM (cM. puc. 4.4, e), a npH pacnonoxennn
UX BAOJb CKAaTa N0 [POTOHaM BBINYCKH U3 JOCOK BCTABJSIOT B 3a30pHl
MEXKIY ONJUTaMK B 3aKPenasiorT K NpoldodbHbIM pebpam niauT. OrBepcTus
I,15 BO31YyXa 3auUlHIIAIOT KO3LIPbKAMH HJIH (hapTykaMH OT MonajanHs ocai-
KOB M CETKAMH — OT MTHI H HACEKOMBbIX.

[Tockoabky uyacTe BRINYCKOB NPH 3KCNAYATAlHN RAXOAUTCA CHAPYXKH,
8 YacTb — BHYTPH MOMELUEHHH, B OTallhHBACMbIX 34aHHAX HX TLUIATENbHO
3alMILAOT OT GHOpa3pyIIEHHs, a B MecTaX NPUMBIKAHHS K HECYLIHM KOH-
CTPYKUHAM yCTPaHBAIOT THAPOHU3OARILKMI. BbIHOC KapHH3a MPHHHMAIOT
ne medee 500 mm. [lnow@ns oTBepeTuit onpefensaOT pacyeToM B 3aBUCH-
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MOCTH OT TEMIIEPATYPHO-BJAAXKHOCTHBIX YCJMOBHHA 3KCIJIyaTalli¥ W NpoTH-
JKEHHOCTH BEHTH/HPYEMbIX KOHCTPYKUMA. OHa AO/MXKHA, 110 BOSMOXKHOCTH,
npHOIHKATECH K IVIOILANH CeYeHHs] BEHTHIUDYEMbIX KaHaJOB NJHT, na-
HEJIeH Y MYCTOTHBIX NMOKPHITHA MOCTPOEYHOrO H3TOTOBJIEHHS.
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Puc. 4.4. Y3.1bl nOKpHTHA u CTeH:

a — cXeMa [ONepedHoro paspesa 3AaHusd; 6 — TO Ke, NPOAVJIBLHOrO; 8 — KapHU3HHI y3en Kup-
NHUHOH CTeHBl ¢ GECHYCTOTHBIM NOKPLITHEM # PYOGepOUABON KpOBJeH; & — TO e, C NYCTOTHLIM
NOKPEITHEM B KPORJeH 13 acOeCTOUEMEHTHHX BOJHHCTHIX JIHCTOR;, 0 — TO XKe, ¢ KJaeeHoll danepuoll
niuTolt # pyGeponAHOl KpOBRell; ¢ — KapHU3HAE y3en UpH cTenax u3 acGecTOnEMeHTHbIX naHesell
il TOKPHITILE H3 acO6ecTOLEeMEeHTHEIX [JIAT; # — BEHTHJ/ISIUHOHHBIA MPOAYX Y TOPUORBIX CTGH; u —
BEeHTHJISINHOHALIH OPOAYX Y cpefHel CTeHbl; K -~ BEHTUJASLUOHHBIH MPOAYX B KOHbKE; 4 — UPOTH-
BONOXKAapHAsA AuadparmMa; M — LOKOJE NPU ac6ecTOUEMEHTHLIX NMaHeNsIX;
!/ — HeCyuias KOHCTPYKNHSI; 2 — KHpnNu4YHas creHa; 3 — dapTyK u3 OUMHKOBAHHON cranu; 4 —
aHTHCENTUDOBAHHBIE JOCKH; § — TO ke, Jowarse OGoOullKH; 6 — pyGepoufinasl Kposdasg; 7 —
NAHTHBI! yTenauTeNnb; 8 — Jfoniarast NOALIHBKA; 9 — nporod; 10 — GOOHWKH AJs KpenJenus
NpOroHon; [/ -—— rufipou3oJsuusi; /2 — ueMeHuTHasn CTAXKKa; I3 — NAWTH MOKPBITHSA; [4 — ac-
OecTOUEMEHTHEIE BOJHMCTbIE JIHCTbl; /5 — repMeTH3HPYIuUHe MAaCTUKH; [6 — YTenduTesib u3
MHHepaJbHO! BaThl, /7 — MeTaMIHYeCKas CeTKa; /8 — 1oNoCh H3 [JOCKOro acGecTOLEeMEHTHOrO
JHeTa; 9 — KOHCOJIbHBIE AOCKH, 3aKpeljisieMble K HecyliHM KOHCTPYKUHSAM ¥ 3aUHINEeHHBIe apMH-
POBAHBEIM [OKDPHITHEM; 20 — YNJOTHEHHE PAacTBOPOM ¢ [IPUMEChLIO BOJIOKHHCTHIX MAaTeplnanos:
21 ~— LOKOJb HS BJArocTOMKHX MaTepuasor; 22 — MaHEAW CTeH.

Jsisi yMeHbIeHNs] BO3MOXKHOCTH PaclpOCTPAaHEHHsl OTHs BEHTHJHPYe-
MBI KOHCTPYKLMH NMOKPHITHH DacusIeHAIOT HAa OTCEKH MJIOLLANbI0 He Bosee
54 m? puadparMaMH 43 HeCropaeMblX U TPYAHOCIODAaeMblX MaTepHa/CB.

Brosb spanns anadparMbel yeTpauBaloT [10 KOHBKY (cM. puc. 4.4, x),
a nonepek —- MeXAy VIHTAMH ¢ waroM He Gosee 6 M (cM. puc. 4.4, 4).
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Fnasa 5. HACJIOHHbIE CTPOMUJIA U NOAKOCHO-BAJIOYHbIE
CUCTEMbI

5.1. HACJIOHHBIE CTPONMUNA

HacnoHnHyto cuctemMy CTpPONUI MNPUMEHSIOT AJis TONAEPXaHUS HACTUIOB
1 OOpeleTKN ¢ KPOBJEl B UepHauyHBIX MOKPBITUSIX MPU PACCTOSHUU MEXIY
cCTeHaMM U omopamMu He 0Ooyiee 7 M.

CuctemMa COCTOUT M3 HACJIOHHBIX CTPOMUJIBHBIX HOT, OMNUPAKIIUXCI Y
KapHU30B Ha Mays3pJiaThl, a Ha CPEeJHUX CTeHaX WJIM KOJOHHAaX — Ha IMpo-
NOJIbHBIE BEpXHUE TMNPOTOHBI. Jlas yMEHbIIEHUS TMpoOJeTa CTPOMUIbHBIX
HOT MpelyCcMaTPUBAIOT TOAKOCHI, OMUpAIOIIMEcs] Ha HUXHUE TMPOAOJbHbBIE
JIeXXHU, Ha KOTOpble YCTAaHAaBIMBAIOT CTOWKMU, Mepenamliue yCUius OT
BEPXHUX MNpPOroHoB (puc. 5.1).

CToiiKy MOTYT OMUpaThCsd Ha KOJOHHBI CPEIHEro psjna WAM CTEHBbI Ha
paccTtosiHuM He OGosiee 6 M. JJiss yMeHbIIEHUs MpoJieTa BEPXHUX IMPOAOJb-
HBIX TIPOTOHOB YCTaHaBJIMBAIOT TMOJKOCHI, KOTOpPbIE CJHYyXaT TaKxXe JJs
obecrieueHUsST YCTOMUYMBOCTU BCEU CHUCTEMBI B TPOJOJBHOM HalNpaBJIEHUU —
paspesdbl |—1 u I1—1I1 (cMm. puc. 5.1). Ing ymMmeHbllIeHUsT pacrnopa CTPOIMUIb-
HBIX HOT, BO3HMKAWIIEro OT CKAaTHOW COCTaBASIOIIEl HAarpy3kKu, a Takxke
IJIsS1 YCTOWYUBOCTU CUCTEMBI B TOMEPEYHOM HAIMPaABJIEHUU MPEAYyCMATPUBAIOT
pureau, a B TPEXMPOJIETHBIX 3JaHUSIX — M BEPTUKAJIbHbIE KPECTOBBIE CBSI3U
(cMm. puc. 5.1, B). Takue Xe CBSI3U yCTAaHABJIUBAOT U B TIPOJOJIBHOM Ha-
NMpaBJeHUU, €CIU B CHUCTEME HET TMPOAOJbHBIX IMOIKOCOB.

Eciu B yepmayHOM TIOMEIIEHUM WMEIOTCS TOPILIEBbIe HECYIIUe CTEHBI,
MpOaOJbHBIE TPOTOHBI OMUPAIOTCId Ha HUX. [IpuM UX OTCYTCTBMU B KpBbIIe
yCTpauBalOT BaJbMOBBIE YaCTU, B KOTOPBIX YCTaHaBJIUBAIOT C YIJIOB K ce-
peauHe HAaKOCHBIE HOTM U CTPOMUJIA TEPHEHAUKYISIPHOTO HAMpaBICHUSI —
HapoxXHUKU. [Ipyu HEoOXOAUMMOCTU HAKOCHBIE HOTU MOANEPXUBAIOT MOIKO-
caMM U pa3rpy30YHBIMU pUTENSIMU B yriax 3gaHus (cMm. puc. 5.1, r).

B 3aBucuMocTM OT Hecyllel CHOCOOHOCTM HacTuUjJIa WAU OOpelIeTKH
KPOBJIU pPaCCTOSIHME MEXIy CTPONUIbHBIMM Horamu 1...1.5 M.

Jdna mnpeaynpexiaeHUsI KOCOro u3ruba TMpPOroHOB, pPEKOMEHIYeTCs
VKJAAbIBATH HA HUX CTPOIMMUJIA C PAa3HBIMU CKaraMu HaANpOTUB ApPYyr Apyra,
CKpemnssi uX Mexay coboii B KOHbKe U ¢ mporoHamu (puc. 5.1, yszen Bb).

DneMeHThl HACJIOHHOW CUCTEeMBbl CTPOTNMJ U3TOTABJIUBAIOT M3 TOHKUX
OpeBEH C COXpaHEHHBIM cOeromM, 4YTo MNPUBOAUT K 3HAYUTEJbHOW DKOHOMUU
necomarepuanoB [36]. M3roraBauBaTh MX M3 MUJIEHOIO Jjeca lieaecoodpas-
HO TOJbKO TOTAA, KOTJa OHU TOCTYMalT Ha CTPOUTEJIbHYIO TUJIOIAIKY
B BUAE 3aBOJACKHUX U3AEJUN OIS YCKOPEHHOTO MOHTaxa. I[IpumeHsoT,
B OCHOBHOM, JAJs1 MOOWJBHBIX 3JaHUI 3aBOJACKOTO M3TOTOBJEHUS.

CeyeHus1 3JIEMEHTOB HACJOHHBIX CTPOMUJI OIPENeasIOT pacyeToM, Of-
HaKO 10 KOHCTPYKTUBHBIM COOOpaXeHUsIM MNPUHUMAIOT JUaMETp B OTpyOe
IJIsI CTPONMUJBHBIX HOT, CTO€K U IIOAKOCOB He MeHee 120 MM, a ajls maysp-
JIaTOB W IPOJOJIbHBIX NPOroHoB — 160.

Purenu um xpecToBbie CBSI3M BBIMOJHSIOT U3 IUIACTAUH UM JOCOK, TON-
Oupasi cedyeHUsT IO UX TUOKocTsIM, HO He MeHee 50 X 100 mwm.

Ecnu mpomosbHble HapyXHbIE€ CTEHBbI 3JaHUS BBITIOJHEHBl M3 CIJIOUIHOM
KJaAKW W CTPOMUJbHBIE HOTU PacCTaBJE€HBl PEAKO, IJiS 3KOHOMUU JIECO-
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MaTepuana pa3pelraercs May3pJiaT BBIIOJHIThL W3 KOPOTHIIIEH IIUHOMN
500...700 mm. Ilpu cTeHax u3 oOJieryeHHOW KJIaJKW Mayd3pJiaThl U3TOTaBJIM-
BAalOT CIUIOIIHBIMU HE3aBUCUMO OT IIara CTPOMUJIBHBIX HOT.

[Mpu BHYTpEeHHUX CTeHaX M3 CIUIOMIHOW KJIAaAKU U OTCYTCTBUU MPOIOJb-
HBIX MOAKOCOB TOJ CTOWKU pa3pelraeTcsl yKIaablBaTb KOPOTKUE MOAKIAAKU

u3 maactuH (d = 160...180 MM, pnuua 500...700 MM), a TIpu OoOJIeTUEHHOU
KJaJKe — CIJIONIHOW JieXXeHb M3 IUIACTUHBI AuamMeTpoM 160 MMm.
7 Vi
b I /‘\

e
| 1 i
t —t

T
Ocu ermponun

Puc. 5.1, CxeMbl u y3/0Bble COEIMHEHHS HACJOHHBIX CTPOITHJI:

1, 6 — pnA ABYXIIPOJIETHHIX 3AaHUil; 8 — /[AJIs TPEXINPOJETHBIX; ¢ — CXeMa Ba/JbMOBOH YacTH cTpo-
nuJ;

1 — RoOuika 50 X 100; 2 — crponuabHas Hora dy; 3 — reosju d = 5 mMm, § = 150 mMmM; 4 —

TOMb, 5§ — 3aKPYTKa H3 NPOBOJNOKH 2d = 4 MM uepe3 OAHY CTDONHJIbHYIO HOT'Y; 6 = KOCTBHIIbj

7 — uporoH; 8 — cTadbHOll cTepxenb d = 16...20 MM, { = 100 mM; 9 — cTOfika; 10 ~ puresb

uxX ABYX MJAacTuH; [l — KpecToBasi CBf3b H3 IIACTHH; /2 — noAkoc; /3 — Jsexenb; J4 — noA-

xjagka 50 X 200; 15 — mayspaar;, 16 — HalKOCHaﬂ Hora; [7 - purejb; 18 — ckoba d = 12...
6 MMm.

[Mpy HanMYUM TPONOJNBHBIX TMOAKOCOB TOJ CTOWKM YKJIAABIBAIOT CILIOII-
HOU JeXeHb W3 OpeBeH nuameTpoM 160 MM He3aBUCUMO OT KOHCTPYKIIUU
cteH. s CTpONMUI TPUMEHSIIOT NPEBECUHY XBOWHBIX M MSTKOJMCTBEHHBIX
MOPOI: OJIbXU, TOMOJS U OCHHBI BTOPOTO COpTa.

CTponuiibHBIE HOTU DPACCUMTHIBAIOT KaK CBOOOMHO JieXallue HaKJIOHHBIE
0anku Ha ABYXx omopax (mporoHax). Hepa3pe3HocTb MX TIpU ONUpPaHUU
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Ha moAKochbl He yuuThiBaioT. Harpyskum ompenensitor mo CHwull 2.01.07-85:
MOCTOSIHHYI0O OT Beca MOKPBITHUS W CHETOBYlO, a BETPOBYIO, AEWCTBYIOIIYIO
MeprneHAUKYISIPHO CKATy, YYMTHIBAIOT TOJBKO MPHU YKJIOHE KpPOBIM 0OoJiee
30°. IIpu MeHBIIMUX yrJiaXx BeTepP BBI3BIBAET OTCOC.

BepTukajlibHyl0 paBHOMEpPHO paclipelelieHHYI0 Harpys3ky ¢ coOupaioT
C Tpy30BO# TUIOINIAaAKW, IIUPUHA KOTOPOW paBHA PACCTOSIHUIO MEXIY CTpPO-
nujaMu, W packKjaablBalOT Ha BE cocTaBisgwiue ¢ u g¥ (cm. puc. 5.1, a).
HopmanbHast cocrtaBisoolias Harpy3ku ¢* BbI3bIBAeT IOINEPEYHBbI U3ruo,
cKaTHasl ¢¥ — CXaThe WJIM pacTsIXeHUe, B 3aBUCUMOCTH OT Cocoba 3akpern-
JIEHUs CTPOMUJBHOW HOTU Ha orope (MporoHe).

IIpu yxknonax KpoBiu mgo 30° CKaAaTHYIO COCTaBIASIOMIYIO HE YyYUTHIBAIOT
U CTPOMUJIbHBIE HOTU pPaCCUYMTHIBAIOT TOJbKO Ha MOMEepPeYHbId H3rubd Io-
dopmynam (12)...(15). Ilpu OonapmIMX YKJIOHAX HMX PAaCCUUTHIBAIOT Ha CXa-
tue ¢ usrubom mo (20)...(22).

CTOWKU CTPOMUIBHON CHUCTEMBl PACCUMTHIBAIOT HA CXaTue MO MPOYHOCTU
u yctoiunBocTu 1o popmynam (7) u (8) ¢ mpoBepKO Ha CMSATUE APEBECUHBI
Mmomnepek BOJIOKOH B MecCTaX OINWpaHUsI Ha JiexXHU. BepxHue npomoibHbIe
MPOTOHBI HACJIOHHOW CHUCTEMbl — MO YyKa3aHuUsIM § 4.2 B 3aBUCUMOCTU OT
UX CTATUYECKOW CXEMBI.

DJeMEeHTbl CTPONMUJIbHONW HACIOHHOW CUCTEMbl COCAUHSIOT B y3Jax BpyO-
KaMu, 3aKpeIUIsilioT CTalbHBIMU OOJITaMMU, CKOOaMU, LITBIPSIMHU, a JIOILIAThIe
3JIEMEHTBl MOXHO COCAMHATh rBO3AsiMU. OCHOBHBIC Y3JIOBblE COEIMHEHUS
nokaszaHbl Ha puc. 5.1, y3ael A...E.

OmnopHble MIOCKOCTU CTPOMUJIbHBIX HOT B MECTaXx OMUPAHUSI Ha Ipo-
TFOHBI XeJaTeJbHO BBIMOJHSATh FOPU3OHTAIbHBIMU, YTOOBI HACJIOHHBIE CTPO-
nuiaa pabortaau 0e3 pacropa.

Ilpu HEoOXOAMMOCTU CTPOMUJIbHBIE HOTU CTBIKYIOT KOCBIM TMpUPYOOM,
pacnoJiarasi ero BOJM3M ONMUpaHUs Ha mnOporoHsl (cMm. puc. 5.1, yzeax B).
B 3npaHusiXx OqHO- U NOBYXIMPOJETHBIX (cM. puc. 5.1, @) CTBIKM CTPOTUJIbHBIX,
HOT He JONYCKaloTCS.

5.2. KOMBUHUPOBAHHbIE CUCTEMbI

B mokpbITUSAX 3MaHUN TMPUMEHSIIOT MPOCThiIe KOMOMHUPOBAHHBIE CUCTEMBbI
B BUJE BUCSYUX CTPOIMJ C pUTEJeM U LINPEHTeIbHbIX O0anok. [lng anemMeH-
TOB BUCSYMX CTPOMUJ HCIIOJIb3yIOT KPYIJAbIii TOHKOMEPHBIN JecoMaTepuan
unu nocku. CoenuMHeHUsT B y3JlaX — C TMOMOIIbIO BPYyOOK C 3aKpelieHUEeM
rBO3AsIMU Wiu OOJITaMU; PACCUUTHIBAIOT — KaK IleJbHbIE JE€PEBSIHHBIE
3JIEMEHTBl Ha YCUJIMS, OIlpeneasieMble 1o Tabia. 5.1.

HInpeHrenbHBIEe CHUCTEMBI 0O0pa3yloT M3 Hepa3pe3Hoil Oaaku, Ioagep-
XUBaeMo#l cToWKaMu, OMUPAIOIIMMUCS Ha CTaJbHYIO 3aTsXKy. B 3aBucu-
MOCTM OT TIEpEKpPbIBAEMOTro TpojieTa U KOHGUTrypauuu OHU OBIBAIOT Tpe-
YTOJbHBIMU, TpPAaNelUUEeBUIHBIMU U MHOTOYTOJbHBIMU. BepxHuii mosic (6ai-
KY) BBIINOJHSAIOT W3 OpPyChbeB WJIU KJIEEHBIX JJIEMEHTOB, CTOUKU — U3
ONVMHOYHBIX WJU MapHBIX OpycheB, a 3aTAXKY — M3 KpPYIJIOW WJIA TIpo-
dunpHO cTanu. BepxHemy Tmosicy peKOMEHAYyeTCsl TpuAaBaTh CTPOUTEIb-
HBII TOOBEM, paBHBIN [/, MpojeTa.

Jdnsg obecrnedyeHusi yCTOWYMBOCTM CHUCTEM U3 TIJIOCKOCTU BEpXHEW mosc
pacKpemnasioT 3JIeMEHTaMU MOKPBHITUS U TOMEPEYHBIMU CKATHBIMU CBSI3SIMU,
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a I/ COXPAHEHHUS NPOEKTHOTO NOJOXKEHUS U0 CTOHKAM CTaBST UPONOTh-
Hble BepTHKAJbHBIE CBA3H. BhHICOTYy cHcTeMbl npuHuMawT He MeHee [ >
> 1/8, a BHIcOTY ee BepxHero nosica b > [ /24, paccunThiBag €ro Ha cxa-
THE ¢ u3ruboM no gopmynaam (20)...(27). Pacuetnyio AIUHY B NJIOCKOCTH
‘CHCTEMBl [IDHHMMAIOT: B TPEYTOJbHOH CHCTEMEe ¢ HepPas3pe3HbiM [0SICOM

Tab6auuabd l. Yeunus B anementax KOMOUHHPOBAHHBIX cHcTem [36]

Peakuus v ycuans

S, S, | M,
CxeMbl B HArpyakH valvsl u
(83 (Sy) iM,)
PP P PL
4a of 4
g s g s g Pd
8¢ 2°F 4 a I
P S s gl s gt j—a [+ %
51 g s g g¢ B 1 8 @ 0677 f
S & 8 & 1tu
My M % g S\(a sy (9 —a
Y Va (8 f)( 8 a) (16 f )

I, = 0,8/,, a ¢ paspesuwM [, = [;; B TpameuueBHAHON cucTeMe B Kpalnel
nanean [, = 0,8(,, a B cpenneii 0,65/,. KOHCTPpYKTHBHOE pelLEHHE Y3/10B
aHAJIOTHUHO y3JaM (epM, npuseseHssiM B § 9.4,

Ycunus 8 3jeMenTaxX LIMPEHreNbHBIX OfHH pa3 CTaTHUECKH Heonpeje-
JIUMBIX CHCTEMAX MOMKHO ONpeNeaAaTb MO OOLUIKM METOAAM CTPOUTENbHOH
'MEXaHHKH W ¢ lpuMenenuem IBM, subo no taba. 5.2.

5.3. NOAKOCHO-BAMOYHLIE CUCTEMbI
ITH CHUCTEMBI NPUMEHSAIOT AJs HECYIMX KOHCTPYKUHMH OXHO3TarKHHIX
[POM3BOACTBEHHBIX, CKJAQJICKHX H BPEMEHHBIX 3JaHUH MPH CETKE CTOeK
He Gostee 6 M (puc. 5.2, a...8). OHK 0POCTH B H3TOTOBJIEHHHU, PACXOL CTATH
He3HauuTe/]eH, NpHUMeHseMble GpeBHA WM 0030/bHBIE OPyCbsi HEGOMBIINX
ZMamMeTpoB, 3(dekTHBHA paboTa LENBLHLIX 3/1EMEHTOB Ha CXKaTHe U cKaTue
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¢ usru6om, de TpeGyeTcsi OpUBAEUEHHE BHICOKOKBAIH(GHUHPOBAHHBIX pa-
6ounx. HecMoTpsi Ha TO, 4TO 3TH KOHCTPYKLHUH B OCHOBHOM H3TOTAaBJIHBAIOT
¥ cOOHDAIOT B MOCTPOEYHEIX YCJAOBHUSIX, 3arOTOBJATH SJEMEHTHl MOXKHO B
3aBOJACKHX YCJIOBHSX.

B spasusix uame BCero NpUMEHSIOT NOAKOCHHIE CHCTEMB! G YHHPaHUEM
BEPXHHX KOHLOB NOAKOCOB B PHredb. B 3aBHCHMOCTH OT WHPHHBL 3LaHUA
HCIIO/Ib3YIOT ABYX-, TPeX-, W YeTBIPEXNPoJIETHHE cXeMmbl (pHc. 5.2, e...e).

Paccrosinie Mexay BepXHUMH KOHLUAMH MOAKOCOB OGBHIJHO paBHO Y/,
nponeta purensi. HrmkHHe KOHUB NOAKOCOB IOJIZKHBI 3aXaHYMBATbCH Ha
BhicOTe He MeHee 2,25 M oT nogja. Yroa ux HakJona ot 30 go 45°.

Puc. 5.2. CxeMbl 1 y3iBl NMOAKOCHO-Oa/NIOYHBIX CHCTEM:

a — nojKocHady 6 — PUIeNbHO-NMOJKOCHAs;, 6 — TpaneuuefaNbHO-MOJKOCHAS; &, d; e < MNoA-
KOCHBIE CHCTeMbl Pa3HBIX NPOJIETOB;
1 — croitka; 2 — pHrenn; 3 — rso3dbn; 4 — crajdbHOi cTepxeHb d = 16...24 MM; 5 — cKoOa;
6 — nojgkoc.

HuxHue KOHUB CTOEK WIAPHHPHO KPENAT K CTOAGUATHIM (yHIaMeHTaM
¢ NOMOIIBIO CTAJBHBIX NOJOC U OGOJNTOB UM K Kene300€TOHHBLIM HapHLIM
nachlHKaM Ha NPOBOJOYHBIX CKPYTKax. Purenu K cTofikam — CTanbHBIMH
crepxHaAMH (cM. puc. 5.2, ysen A), a noAKOCH K NPOrOHAM H CTOHKaM ——
C MOMOIIBI0 JOOOBHIX BPYOOK, 3aKpeIssieMblX CKOOaMH HIH Goaramu.
KpafiHue noakockl ABYXNpPOJETHHIX cXeM (cM. puc. 5.2, &), npH BOSHUKHO-
BEHHH B HUX PacCTATMBAIOLUIAX YCHJHI OT BETPOBOH HATPY3KH WJIH HECHM-
MeTPpHYHOH CHEroBOH, BJIBOE MpeBblLAOLEd NOCTOSHHYIO, [PHKPENJISIOT
K CTOHKE U PHIEJIO C [OMOLIbIO HAKAAJ0K U GOJITOB.

Has nydqmero ucnonp3oBaHus Hecylleld cnocoOHOCTH GpeBeH CJeayer
yuuThIBaTH cOer, pacnosnarasa Gosee TOHKHE UX KOHLB B BepXHeEH d4acTu
CTOEK, & B pUrejisiX TOHKHH KOHel — B CTOPOHY HapyXKHOH CTOHKH.

Crelky puresnefi Hajl CTOHKaMH BBIIOJHAIOT KOCBIM NpHPyGOM (cM.
puc. 5.2, ysen A), a B KOHbKe HaJ KpallHUMH cTofikamu (cM. puc. 5.2,
y3ea B) — B noazepeBa, coenunss Gonramu auamerpom 16...20 mm. B 3aa-
HHAX G TPeMA H OOJIBIUNM YHCJAOM NPOJIETOB, NPH OTCYTCTBUH JIHHHOMED-
HbIX 6peBeH, CTHIKH DHresiedl MOXHO pacno/jaraTs B CpefHed 4acte Hpo-
Jera, HO ue Gsiuxe deM 0,5 M OT MeCTa npUMBIKAHHS NOLKOCOB,

Cratnueckufi pacueT NOAKOCHBIX CHCTEM, KaK NPAaBUJIO, BEAYT MO MpPHU-
O1KeHHpIM (GopMyJsiaM. TouHBIH pacyeT WX Kak paMm He TpeGyercs,
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Ta6auuab.2 VYcuaus B anemeHTax

Harpyska CrepxHl

PaguomepHo pacnpeleeHHas g 1o BCeMY HPOJeETY AC, CE, EB
CD, EF
AD, FB

AC, EB

Cocpenorouendas onmsakoBad P B yanax AC, CE, EB

AC, CE, EB

To Xe, B y3jax W Mexay y3jamy P AC, CE, EB

MpuMmedann e My — usruGaromuii MOMeHT B cepelluHe DPacCYHTHIBAEMOl maHesH
JN5IX BepXHero nosca: V, — omopHas peakuHs Hepa3pesnoit Gankm mupoJsieToM [ OT 3afannoil

[OCKONBKY Ha paboTy BJANSIOT YCYILEYHblE W PLIXJble 1ehopMalii, HEeTOU-
HOCTH H3FOTOBJIEHHSA, TPYAHO YUUTEIBAaeMble NPH pacyere.

Ycuaus B 3/1EeMEHTaX CHCTeMbl OT BOBJEHCTBHS BEPTHKAJBLHBLIX paB-
HOMEPHO pacupeie/eHHblX Harpy30K Ha NOKDPHITUH NpHBeleHbl B Tabj. 5.3.

BerpoByto #arpysky cjaeayeT YUHTHIBATb TOJNbLKO fipH pacuyere CTOeK.
lopusoHTa/NbHEIE ONOpPHBIE peakUun (pacrnop) OT BO3AEHCTBHA MNOJHOIO
Aasnenusn etpa W = W, 4+ W, (1asjenue u 0Tcoc) Ha OIHY NONEPEYHYIO
paMy COOTBETCTBEHHO HA KPaAMHIOI U CPELHIOI0 CTORKY ONpPEAe/siioT (10
topmyaam:

Hop=WI2(1 +n); Hep=W/l +n), 67)

Tle N — 4UCA0 cToeK (IIPOMEe’KYTOUHBIX H CPEIHHX).

Hsrubarowmnii Momen1 Ha ypoBHe HM3a NOAKOCOB M = H yh,.

Pacuer saementos senyt no gopmynam (20)...(22), npunumas pacuet-
HYIO JJIUHY CTOEK B [LJIOCKOCTH CHCTeMbl [, = 2,bh,, a U3 IJIOCKOCTH [, = A
{cm. puc. 5.2, 2, e). Y3/10Bble COCAHHEHUS 37eMEHTOB (cM. puc. 5.2, e)
paccunThiBaloT no popmydam (33), (34). asn ofecnevenus npocTpaHCcTBeH-
HOH yCTOHYHMBOCTH BCEH CHCTEMbl B [JIOCKOCTH NOKPBITHS U CTOEK YCTAHAB-
JMMBAOT cBsi3W Ao yKasauusim § 10.1, 10.2.
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mnpeHreabHbix cuctem {24]

Cucremn
TparneiHeBHARAS
TpeyrofoHas A C o< £ B
A C = £ N “
& - _“\I 151 {2 f;,—_‘[
{(y D {4 {
t
€ paBHbIMH nades AMH ' C HEPAaBHLIMM (1aHENAME

N = —2gl*/(15f) N = —11g12/(70f) N = —2V_ I/(Tf)
N = —8gl/15 N = —11g!/35 N = —0,85/V,
N = 4g1/(15 sin a) N = 11gl/(35 sin @) N = 0,85V /sin a

_ N = 11g/(70f) N = 2V (T
M, = 0,7g/4/8 My = 0,75g13/8 M = 0,75M,

- My = 0,4gl3/8 M, = 0,4M,
N = —I17P1/(80f) = —2PI/(7f) = —Pl/(4f)
N = —0,85P N = —0,55P N = —0,85P
N = 17P/(40 sin o) N = 0,85P/sin o N = 0,85P/sin o

— N = 2PUTf) N = PlU#4))
M, =0 Mi=M,=0 M, =M=
N = —0,85V /(4f) N = =2V /(7] N = V4]
N = --0,85V, N = —0,85V, N = —0,85V,
N = 0,85V /sin a N = 0,85V /sina N = 0,85V, /sin o

— N = 2V /(7 N = V. I/4f)
M, = 0,7M, M, = 0,75M, M, = 0,75M,

OT 3afaHHOH HArPY3KH Kak B OAHOMpOJETHOR Gaaxke; M,, M, — usrubawluve MOMEHTBH B faHe-
HarpyskW; DPAacnoJOXXeHHOH (10 BCeMy mnpoJerTy; N — oceBoe yCHJHe B 3JleMeHTax.

Ta6awuua 5.3. Yeuaua B sjnemenrax nojkocHo-Gamounnix cucrem [36]

Uarubatonine momeuTsr M

O;e*’;\’,‘ee V;g'_ B cTORKax
PacyeTHbie cxembl {:ogax (KDOM%
RpalHHX) 8 pHT&Je | gpomey-
TOYHRIX CPeaHHR

Osyxnposernas (cM. puc. 5.2, 2) 2q1 ql* — pl3

3 32 20
Tpexnponernas (cM. puc. 5.2, 0) 5q1 ql? ql? —

9 40 50
YerwipexnpoJerHas (cM. puc, 5.2, e) 2q! ql2 qi? pl?

3 32 100 75

IMIpumesgsanu a1,
Pac noJIOKeHH A,

2. InA Bcex pacyeTHHIX CXEM OcCeBble YCHJIHA N}

ql

B KpafiHux croitkax —2-' a8 ocranbHeIX ¢l; B KpaHHHX TOAKOcax

qi*

usrabatoue MOMEHTB B KPaHHHMX c-roitKax—%- .

3*

¢ — NOJIHAA Harpyska, p — CHerosas ¢

YuyeToM OAHOCTOPOHHEro

2ith
(36ah, sin a);
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Fnasa 6. AEPEBAHHBLIE U (DAHEPHbLIE BANKM

6.1. OCHOBHbBIE NOJIOXKEHUA M KNACCUDUKALUSA

Banky BBEINOJNHSIOT UENbHBIMH JHOO COCTABHOTO CEYEHHS.

LlenbHBIE MPUMEHSIOT B KayecTBe HeCYIHX 3/1€MEHTOB MeXKAY3TaxkHbIX
H YepaunbiX NepekpblTuil 3januil. [Iposersl ux He npeBLIHIAOT 6 M, 4TO
onpesiensieTcst OrpaHMYeHHOHN JUTHHOH Le/bHOH ApeBecHHbl. Takue 6anku
PEKOMEHAYIOT M3TOTOBJATL U3 JAPEBECHHBl BTOPOTO COPTa XBOHHBLIX NOPOLX,
a B OTAEJBHEIX CJYYasiX — U3 MATKOJHCTBEHHBIX (OCHHBI, TONMOISA M Ap.).

3HauuTenbHO 60J€e SKOHOMHUHBI COCTaBHble 0ajiKH — OCHOBHAsS HO-
MeHKJaTypa usjgenuii nogodHoro tina. Mx mupokoe npuMeHeHHue o0yc/l10B-
JIEHO PAJOM. [IDEUMYIIECTB, CBSI3AHHHIX C BO3MOMKHOCTBIO HCIIO/Nb30BAHHMS
MaJIOMepHBIX MaTepHa/ioB Pa3/HYHbIX COPTOB H MOPOJ, OTCYTCTBHEM 0CJ/1a0-
JIEHHS, BO3MOXHOCTBIO CO3AaHUs 60Jiee LINPOKOro acCOPTHMEHTA Momnepey-
HBIX CEUeHHIr M NPOCTOTOH H3TOTOBJEHHS. DoJbllell YacTblo 3TO KJjeeHble
KOHCTPYKIHMH. MeHee pacnpocTpaHeHBl cocTaBHble Oa/fKH Ha I[L1acTHHYa-
TBIX Hareasix, a TaKXe Ha METAJJIHYECKUX HJIH CTEKJIONJIaCTHKOBHX BKJe-
€HHBIX CTepXKHSX. B 3THX KOHCTPYKUHAX BC/AEACTBHE MONATIHBOCTH CBS-
3edl OPOHCXOAHT CABHI OTAEJbHBIX 3/JEMEHTOB HO IUBY CIVIaYUBAaHUA, YTO
CHHXKAeT HX HeCYLIYIO CIOCOGHOCTb 110 CPaBHEHHIO C KJeEHBIMH Oa/KaMu
Toro ke ceyeHHs. OcHOBHble cXeMbl OaloK, PEKOMEHJAyeMble MDOJIETH,
a Takie TeXHHMKO-9KOHOMHYECKHE MOKas3aTe/qH npuBeieHbl B Tabni. 6.1.

ITo KOHCTPYKTHBHBIM pelLIEHHAM H MaTepuanaMm, HCMNOIb3YeMbIM AJIsl
HX KOMIIOHOBKH COCTaBHBle (anKy pasie/sioT Ha JOIlaTthie KJeeHLble, da-
HepHBbIE KJeeHble U 6pycdatbie. VX OpHMEHSAIOT B NOKPLITHSX H MEPEKPHI-
TUSIX 34AHUH Pa3JUYHOrO HA3HAUYEHHA, B arpecCHBHLIX cpefax H N0 Tex-
HOJIOTHYECKHM TPEGOBaHUAM (AM3MEKTPUYHOCTH H PagHONPO3PAYHOCTH).

6.2. JOLLLATbIE KNEEHBIE BANKK

Muoroc/oiiHble  0UlaThie KJeeHble OaldkH 00pasyloT CKJ/eHBaHHEM
CTAHAAPTHEIX OCTPOraHbIX JOCOK [0 MJacTH BOAOCTOHKUMH Kjaeamu. Jau-
Ha JOCOK, COCTABJISIIONIUX [1AaKeT, TUMHTHPYETCA Haau4dHeM NujoMarepuana
HeoGxoxuMoro copta. B ceuennsix 6anok (npu raékocty 60), cocTaBaeHHBIX
U3 JpeBeCHHbl OJHOA MOPOABI, HCNOJB3YIOT JBa €€ COpTa, pacrnosaras B
cpenHefl 3oHe GoJjiee HU3KUH, a B Hanbojiee HAUPsXKEHHBIX ydyacTKax BHI-
coroii He mernee 0,154 1 He MeHee ABYX JOCOK — 0oJjee BLICOKHI COPT, MO
KOTOPOMY ¥ HA3HAYAIOT pacueTHeie conpotusiaenns (puc. 6.1). [Tpn 4 < 60
Ganky OPOEKTHPYIOT H3 OJHOTG COPTa OAHOH MOPOAbI LPEBECHHbI.

[pu npoekTHPOBaHUM It pacueTe KJEEHBIX AOHIATHIX 6a/10K NPHHAMAIOT
pasMephl MONEpPeyHoro ceuenust no Taba. 6.1 ¢ yuerom ycaoBuH MOHTaxa
H copramenTa 10cOK. s ABYCKATHBIX GaJOK HEeoOGXOIHMO cOOJIojeHHe
yCJ0BUS

hon = hep — /218 o0 == 0,4h¢p, (68)

rie o — yroJ Hak/JOHA BepxHeH rpanu HajkH.

Ounpefensitor reoMeTpuvyecKHe XapaKTEPUCTHKH CEUeHHs] ¥ NPOBOAAT
[pOBEPKU Ha npodHoctb o Gopmyaam (12)...(14), Ha KecTKOCTb — 1O
(15), Ha ycrofiuuBocts mI0cKOH GopMul fehopmupoBanus — no (16)...(19).
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Ta6nrumna 6.1. Cxemn Ganok [11, 38]

Crnioco6 usro-

Mpoaner 1,
™ hit Ken Ry TOBJICHHS

Cxema

Kaeeune dowamoe 6aaxku
12...24 1/10...1/17 4.7 0...1,6 3asoackoh

———

<

12...24 1/10...1/15 4...8 0...1,5 To xe

Tuymokaeenste dowamete 6axu

,l 12...30 1/8...1/16 4...5,6 0...2 »
=

Kaeenvie paneproie 6aiKku ¢ nA0CKOL cmenKoL
6...18" 1/8...1/12 3...5 0...1 »

6...18 1/8...1/10 3,5...5,5 0...1 »

Kreetvie gpaneprsie 6arku ¢ 80aH1cmoil cmenkotl
6...12 1/10.../1/15 2...5,4 0...1 »

Kaeenvie Oowjamee apmuposarnsie 6aiku

=f 6.2 1/10...1/17 3.7 1.3 »
e — <]
—— 1 6.2 1/10...1/17 3..8 1.3 »

B pycuamete 6ark cocmagnoeo ceverus

4...9 1/10...1/20 7...12 0...1 [Mosyzason-
CKOIi
%A= +.9 1/10...1/20 7...12 1...5 To xe

B 6ankax c qauHeitHO u3MeHsmLmelics BLICOTOH NPH HArpy:KeHHH pab-
HOMEpHO pacnpele/eHHOH HarpyskoH AW 1pu AeHCTBHM Tpex H Gosee
COCPEOTOYEHHEIX CHJI PACUETHHIM SIBASIETCS H3THOAIOUHE MOMEHT, BbI3bi-
BAIOIMA MaKCHMaJ/bHBIE HANPSXKEHHS! B CEUEHHH, HAXOASIIEMCS Ha pac-
CTOSIHHH X OT OIOPHI

M, = qx/2 (I — x), (60)
rae X = lhon/(2hep). (70)

B Takux Gankax xapakTep paclpefie/eHHsi CKaJBIBAIOIINX Hanpsike-
HHI CYIIECTBEHHO OTVIHYaeTcs OT GasoK ¢ napasjenbHbiMu rpaHsmu [20].
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B ceuyeHusx, 3a HCKJAIOUEHWEM ONOPHOTO, MaKCHMaJbHblE CKaJbIBAIOLIHE
HAMpsKEHHA BO3HMKAIOT HE B HEHTPAJTbHOM CJ10€, a B TOYKAX HAKJIOHHOH
JIMHWH, TI€ OJHOBPEMEHHO NeHCTBYIOT TAKKE MAKCHMAJbHble HOPMaJbHbIE
HaNpsKEHHA O, H O, TONEPEK BOJOKOH.

[IpoBepsioT Hecylylo crnocoOHOCTL ceueHust 10 GopmyJie

o, = M,/ (Wky), (71)
rae k, — K03(pHUIHEHT, YUHTHIBAIOMIHA COBMECTHOE BJHMSIHWE Hampske-
HUH Oy, O,, Ty, Onpeieisemsis no puc. 6.2.*

Kacatesnbhble HanpsixkeHHsi B ONOPHBIX CEUEHHSX, YCTOAUHBOCTb MIO-
cKoll hopMBbl ehOPMHPOBAHHS W JKECTKOCTH MPOBEPSIOT TaK e, KaK U B

7 A
7 7
81
<3 !
& 1 2
3 - .-
M| 1=/ /-1
'i—'—‘l __]'_,§
=
& .E n: g <
<&
sl s 5,
l\«: (il
2
A
5 f =
‘ il I,’ 64 =
T < "
g
=
< <l < <|  (2af 744 led, «
T
= da =
£1¢ b S| s 5l
W u s N

Puc. 6.1. Jloulatele KiieeHble H apMHUPOBaHHBlE OajKH:

a — OfHOCKaTHasA; O — JABYCKaTHAasi; 6 — TCHYTOKJeeHasl; & ~— OJHOCKATHAA C CHMMETPUYHHIM
apMuposaHueM; 0 —— JABYCKaTHad ¢ HECHMMETDHUYHbLIM APMHUPOBAHHEM; ¢ — OJAHOCKATHAS G ap-
MHDOBaHHEM Ha MPOJETHON 4YacTH JJIHHBI, 0 — cedeHHMe 6GajJKu U3 PAasHbIX NOPOJ APEBECHHBI]
U — pacueTHOe [OJOXEHHe AapMaTypbl B CeYeHHH; K — CedeHHWe CHMMETPUYHO AapMHPOBAHHOI
6GaJkn; 2 — TO e, C BalUTOH apMaTypsl AOCKaMH;
1 — onopdult yroaok; 2 — aHKepHmi OGonr; 3 — omnopHas NORYMIKa; 4 — apMaTYpHBLIH cTep-
HKeHdb; & — ma3pl AAA YKJASAKH apMarypel; 6 — HakKJafua® AOCKa.

KJeeHbIX DafKkax nocrosinHoro cevennsi. Ilpu npumenenun Gasior yBesH-
YEHHOH BBICOTHI PEKOMEHYEeTCH BBINOJHSITh NOMOJHUTEJNBHYIO NPOBEPKY
UX HPOUYHOCTH 10 Mmeroauke [38].

IHyTox/eeHble 6aJKu ¢ KPUBOJIHHEHHBIM YYaCTKOM B CEpeIMHE NpoJieta
NPHMEHAOT NpH yKJoHaX Kposan 10...25 %. Ilo cpaBuenuto ¢ ABycKaT-
HBLIMH PacXoj JPEBECHHBI MeHblle, HO HeCKOJbKO BHIIE TPYIOEMKOCTb WX

* Cocrasnen B. @, Kupuienko
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usrotofeHus. [lo pnuHe OHHM OBIBAIOT NOCTOSTHHOM, PeXe MepeMeHHOM
BBICOTBI; MOTYT ObITb JIHGO UEAbHBIMH, J1H60 ¢ BKJIEEHHBIM C NOMOLILbIO 3Y6-
YaTOro CThlKa KPHBOJIHHEHHHM yuactkoM [35, 54]. Ilpu npoextnpoBanun
PEKOMEHAYEMYIO BBICOTY CEUEHHSI ONpeNessioT

h = VGMkH/bRpva ] (72)

NpUHHMAast ee B Npejesnax, ykasaHHbIX B Tabs. 6.1, a sHauenue b — u3
yCJIOBHII MOHTaxa M copraMeHnTa IOCOK. B dopmyne (72) Rpacs =
= R, m.uMg, a 3HauYeHHUs
My H Mg [PUHHMAIOT MO
taba. 1.5; k, = 1,3 [38].
Hapy:xHbIZ ¥ BHYTpeH-
HUH pajguycbl KPHBH3HBI:

ry = (2sino);

rBH=rH_hy

rge o — yroJj cKkara KpoOB- [ ) . | |

J]H; c — FOpI{SOHTaJ}’bHaH a 0’05 0' 10 0’75 f‘qo(

NPOoEKNHA KDPHBOJHHEHHOIO

yyacTka (CM. puc. 6.1, 3). Puc, 6.2, 3aBucuMocTb Ko3(ppuuuenta k,, OT yRJO-
To_nu_mﬂy JOCOK MpHHHU- Ha BepXHel IpaHH Galku M COPTa APEBECHHDI:

MalwT B ﬂpelleﬂélX 1/125 ! — AJast nepBOro copra; 2 ~ 1Js BTOPOro; 3 — ans

TPeTLEro.

1/500 BHyTpeHHero paauy-
ca KpuBu3Hb!. [1pn jeifcTBHE Ha 6ajKy DaBHOMEPHO pacrnpeleneHHOd Ha-
TPY3KH § POBEPSIOT HOPMAJAbHLIE HANpsKeHUs

o = Mk W <R, (73)

rae k, = 1 + 0,5h/r (r — panuyc KpHBH3HBL TIO TEOMETPHYECKOH OCH).
HaunGonbume pagnanbHble HanpsikeHHs, 3aBUCAILHE OT KPUBH3HBI U
napamerpa h/l, npoBepsitorT no dopmy.ie
g, = Mkr/W < RPQO, (74)
rae k, = 0,25h/r — 0,083 (h/l — 0,034).
KacarenbHele HanpsikeHHs, YCTOHYHBOCTb JIOCKOH (OPMBI aedopMu-
pOBaHHUs, a TaK¥kKe KEeCTKOCTb INpoBepstoT no gopmyaam (13)...(16).
TopusoHTanbHOE CMelIeHHe Onop .
Al =2 tga<< 4 cm, (75)
rae f — crpesna noaveMa Hajky. .
[Tpu neficTBUM HA 6a/iKy COCPEOTOUEHHBIX CHJI CJAELYET MOJb30BATHCS
meroankol [38], upu mepemennofi mbicore cedenns — [61].
[Ipn pacuere KOJIOHH, Ha KOTOpble OMUPAOTCS THYTOKJEEHble GasKH,
C/eAyeT YHHTHIBATH BhI3bIBaeMbld WM pacrnop (cMm. puc. 6.1, 8):

H =%y - kigs*/(h® + kf?), (76)
IJie h — BBbICOTA KOJIOHHBI; § — JJIMHA MOJAYCKATa;
k= leEK/(IGhEG) (77)

I, l§ — MOMEHTBI HHEepPUHHM COOTBETCTBEHHO KOJIOHHH M Ganku; E,, £q —
MOJYJIH YfPYTOCTH COOTBETCTBEHHO KOJMOHHLI H GajKH.
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Touka NpUNOXKEHHsA Pacropa HaXOXHTCS MO CEPEIHHe BHICOTH OMNOP-
HOro ceueHHs OaiKH, a pacnop BOCTIPHHHMAETCA KapKacoM WJH HeCYILHMH
creHaMH 37aHufl. [ JUKBUAALMH €ro OJHY H3 onop Tako# Gaqku cje-
JyeT [POEKTUPOBATH [1OABHKHOM.

JolaTok/eeHble apMHPOBAHHbIe GAJIKM NPUMEHSIOT NPH HEOGXOIUMOCTH
COKpAlleHUs] PACXO/ia JIPEBECHHbl, YMEHbIUEHHS BLICOTHI CEUCHMs, CHUMKe-
HHA MOHTaXHOH Macchl M 1epOPMaTHBHOCTH, NOBLILIEHHR Hecyied cro-
CcOOHOCTH, 4 TaKKe HCIOJNb30BAaHHS APEBECHHb §ojiee HH3KOIO KauecTBa
H YMEHbINEeHHs CTOUMOCTH. DPDeKTUBHOCTL APMHPOBAHMA MOBHILIAETCH
npy 60/IBIINX MPOJIETaX U 3HAYMTEbHBIX Harpyskax. HauGonee npuroausl
IJis apMupoBaHHA ctanu kjaaccoB A-I1 u A-III, a Takxke onHoHampasJen-
Hble CTEKJIOIIACTHKHN B BHAE TSXKEH WM noaockl. Apmarypy B Gankax
MO’KHO CTaBHTb B CKATOH H PAcTAHYTOH 30HAX (CUMMETPHYHOE apMHPO-
BaHHe — cM. puc. 6.1, e), 1160 TONAbKO B pacTAHYTOH (HeCHMMETPHUHOe —
cM. puc. 6.1, 0). ApMupOBaHHe BBINOJHSIOT MAH NO BCell AJaMHE GAJKH,
HJIH HA 4acTd AAWHB (cM. puc. 6.1, ). B nocnennem cayuae Hecymas cno-
COBHOCTh GaNKH COXpaHSercsl NPH HEe3HAYHTEIbHOM YMEHbIUEHHH IKeCT-
koct [64]. Pekomenpyemblii NPOLEHT apMHPOBAHHUS CTAJbHBIMH CTEpXK-
Havu p = 1...3 %, a crekaonnacrukosbivd — 1...5. Eciu HeoGxoaumo
JOCTUTHYTh MHHMMaJbHOH BBICOTH CEYEHHS, 3HAUEHHe | OrpaHH4YMBAeTCH
pabotoii 6aqxH Ha ckaibiBanue. HaunGosee yROGHBI U TEXHOMIOTHYHBI NIpA-
MOYTO/IbHBIE CEYEHHA ¢ CUMMETPHYHLIM apMHPOBaHHEM CTaJbHLIMH CTEPXK-
HSIMY.

ApMupoBaHue He TpefyeT clieLHaJbHOrO OOOPYAOBaHHS H MOXKET OCy-
WECTBASTLCS HA NIOGOM 3aBONe KJeEHBIX AEPEBSHHBIX KOHCTPYKUmi. [1aanl
AN apMaTypel (pesepyioT B AOCKAX, KOTOpble NpH cGOpKe YKJAAABIBAIOT
B Kpaiinue 30Hb. MX nenamoT oBaNbHBIMM JHOO NPAMOYTONbHBIMH, pa3Me-
paMH Ha 5 MM GoJblle AHAMETPA CTEPKHA C PacCTOAHHEM MeXAYy HHMH
no puc. 6.1, k. Apmatypy BKJ€HBAIOT SNOKCHAHBIMH KJesMH Mapok J11-20,
3M1-22, 3[0-24 ¢ wnanoauwtensmu. llpu 3Kcuayatauuw B YCJIOBUSIX
4rpeccHBHON Cpefibl apMaTypy MOXKHO 3aKphITh 3alIHUTHLIM CJI0EM H3 Jpe-
pecHHBl Wil ¢anepnl (cM. puc. 6.1, k). [lockonbKy Takue KOHCTPYKIHH
3KCTIEpUMEHTANbHblE, HODMATHBHblE NaHHbIE MO HX MPOEKTHPOBAHHUIO OT-
CYTCTBYIOT.

PaccuntsiBaloT apMupoBaHHBle GalKH MO DPHBEJEHHBIM K MOAYJIO yII-
PYrocTH ApeBeCHHB! XapakTepHCTHKaM. [y YIOpoOlleHHs pacyeTHBIX ¢op-
MY.1 CUHTAIOT, 4TO OCb apMaTyphbl pacnosokeHa Ha KpadHux pubpax Ganku
(cm. puc. 6.1, k). Ocsnabnenye nasaMd He YUYHUTBIBAETCA, OOCKOJIbKY OHH
3aM0JHeHEl apMaTypoil M KJeem.

Pacuer apMupoBaHHbIX 0aJOK aHAJOTHYEH KJEeeHbIM IOUIATHIM, H BbI-
MOJIHSAETCS1 B TAKOH M0C/EJOBATENbHOCTH. 3aAaI0TCA pa3MepaMy I[onepey-
HOro ceuenusi b u h mo taba. 6.1 B COOTBETCTBUH C COPTAMEHTOM JOCOK.

[IpoBepfi0T NPOYHOCTD:

TIPHHATOrO NONEPEeYHOro CeyeHUs

0= M/WnpgRu; (78)
KJIEEBOro IiBa B TMONEPEYHOM CEUCHHH Ha CKaJjblBaHHEe
T = QSnp/(lgxg )< RCK; (79)
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KJIEEBOTO 1LBA, COEAMHSIONErO apMaTypy C JPEBECHHOH,

T == QS?]p/(anth) < RCK, (80)
The AJjas CHMMETPHUHOrO apMupOBaHUA .
Sup = bh/8(1 + 2un);  Inp = 6312 (1 + 3un); (81)

AJs HCCUMMETPUUHOTO apMHpOBaHUA
bh? 1 - 3un
Sep = B

8 I+wpn °
b® 1 4un |
oo = o T (82)

F,, =bh(1 +pun) —na o6OHX THNOB apMHpOBanms; Sp, = _411" nF.h;

Suwp = nF b, — NpuBejleHAbIE CTATHCTHYECKHE MOMEHTHI CIBHI2eMOH yac-
TH CEYEHHS apMaTypbl COOTBETCTBEHHO MPH CHMMETPHYHOM H HECHMMETpPHU-
HOM apmupoBanuu, rie n = E,/E — oTHOWeHHe MOAy/si yNpYrocTH ap-
MaTyphl H JpeBecHHbl; W = F,/(bh) — npoleHT apmupoBanus; h, =
= h/ll2 (1 + p,)] — npu HecHMMETPHUHOM apMHpOBaHUHU; Zh, — pacyer-
Hasl MOBEPXHOCTb CABHra apMaTyphl, paBHas MOJOBHHE NepUMETpa K.e-
eBOro I1Ba, COEAHHSIONIErO apMaTypy ¢ APEBECHHOH.

[IpoBepalOT YyCTOHUMBOCTD NJIOCKOH opmbl AedopMuposanus no Gop-
myJsam (16), (17), xecrkocrb — no (15), B KOTOPOH 3HAueHHEe MOMEHTA
HHepUUH npuHuMaioT no (81) uaum (82).

Ecnn nocrosHHble Harpy3kH 3HauUTeqbHO GOJIbIle BpPEMEHHLIX, pac-
ueT Heo0XOAMMO BeCTH OTAENBHO Ha Kaxaywo u3 Hux. IlpH sToM MoAy./b
yNpYrocTH APEBECHHB! NPH pacueTe Ha [eACTBHE MOCTOSHHOH HarpyskH
E, = 0,6E. Tlpu apMupoBanuy 4acTu JHHL 6aJKH MECTO TEOPETHUECKOro
o6pbiBa apMaryphl B mpodJere, corqaacHo [64], onpegeasior

=<1/2)(1 +1/ 1 __Mq—AfM—n) (83)

raie M, = R,W — u3rubaiomnii MOMEHT, BOCIPHHHUMAEMBIl N€peBsiHHOM
vacreio ceuenns; M, + M, — pacuerHplli u3ruGarolkii MOMEHT OT AOJ-
HOH BPeMEHHOH U NOCTOSHHOR HAarpysok.

Bromarex KneeHb X 0aJKaXx H3 Pa3HLIX T10OPOJ
ApeBecCHHE B KPalHMX 30HaX ceueHHs (NpH rubkocTd A == 60) npu-
MeHSIIOT GoJiee MPOUHYIO ApEBeCHHY XBOHHbIX MOPOA, B CPelHeH, MeHee
HanpsKeHHOH 30He — MATKOJUCTBEHHBIX 0e3 cepJueBMHbl (OCHHBI, TO-
noas).

[IpuBoaum meToAuKY pacueTa, paspadoraHuywo B [ITHHMHMCKe um. Ky-
uepenko [60], ocHoBaHHYIO Ha yuere QU3HUECKHX XAPAKTEPHCTHK Pa3HbIX
MOPOA /PEBECHHbI, NPHMEHAEMBIX [N KOMOOHOBKH MONEPEUHOTO CEeYeHUs
6aa1kd. MOXKHO TakKe HCMOJAb30BATb METONHKY, npenjoxeHHyio XHCH
(8], mo KOTOPOI OPENeSIOT HECYILYIO CNOCOBHOCT GaNOK, CKOMNOHOBAH-
HBEIX M3 ABYX, a TakXKe H3 TpeX MOpoA JpeBecHHHl. KOMNOHOBKa ceueHiis
U3 pa3HHIX NOPOA ApPeBECHHBl peKOMEeHAyeTcs B 6asiKax C MapaJjJie bHbIMH
KPOMKaMH OPAMOYTOJbHOIO MONEPEYHOTO CeYeHHs, B KpaHHHX 30HaX KO-
TOPOTO HCHOJBL3YIOT 0osee OPOYHYO ApeBecHHY 1-ro uiuM 2-ro copros,
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a CpelHIOn, MeHee TPOUHYIO, KOMIOHYIOT 43 JpeBeCHHH 3-ro copra
(cM. pue. 6.1, ac). Pasmepbl 10NepeyHOro ceueHUsi U 1IpaBH/a ero KOMIO-
HOBKH Te YK€, UTO M KJieeHBIX 0ajJoK H3 OJHOH NMOPOAE APEBECHHHI.
Danku, cocraB/ieHHBe M3 Pa3HBIX NOPOA APEBECHHB!, PaCCYMTHIBAIOT
C YueTOM MpUBEAEHHBIX XapaKTEPHCTHK K 0oJsiee HArpYXKEeHHOMY MaTtepua-
ay [60].
[IpoynocTs Mo HopMaabHBIM HanpsiKeHusam (cM. puc. 6.1, ac):

0, = M/Wx,np : h]/h< RH,; Oy = M/W/x.np d Ez/El < Rﬂzv (84)
rae £y, E, Ry, Ry, — MOAYJIH yNpYyrocT M pacueTHble CONPOTHBACHHUS
usrnfa ApeBecHHBI COOTBETCTBEHHO B CpelHedl M KpalHHX 30Hax:

3 3
Wynp = b/6h Ry + Ey/E, (h* — hy)]. (85)
[lpoBepka no KacaTeabHBIM HaNpsKEHHAM:
T= QSx.np/(Jx.npb) < Rcm;

6
T = QSsm/(xib) - EofEy < Rey (86)

rje
Se.ap = bI8 K+ (Eo/E ) (h* — K)];
Jeap = OV2 1K + (E,/EL) (B° — B))]; (87)

R,y Rex, — pacueTHble CONPOTHUBJIEHHS CKaJLIBAHHIO JAPeBeCHHbl COOT-
BETCTBEHHO CpeiHeH U KpaiHed 30H.
[IpoBepka Ha yCTOHYMBOCTb MJOCKOH (pOpMbl AedOpMHPOBAHHA:

g = M/((PM.anx.np) < Ru‘, (88)
rae
_ o| hi+(Es/ED) (h—hy) |,
Patnp = Ptk [ TRy e ] ; (89)

Qu — onpefensior no (17).

[Tpy HaaWuYuM cus, AHCTBYIOMIAX U3 MJIOCKOCTH, 6AMKY PACCYHTHIBAIOT
aHAMOTMYHO BBHIIEH3/I0KEHHOH METOAMKE; [eOMETPHUECKHe XapaKTepUCTH-
KU ceueHdit onpepensor no [60].

[Iporu6 Ganxku npoeepsitoT no dopmye (15), B KOTOPYIO MOACTABAAIOT
3HAUEHHS] NPUBEIEHHOTO MOMEHTA HHEPUHH J . np, 8 KOIPPHUHUEHT ¢ mpH-
HUMAIOT KaK Ui ABYTABPOBOY OasiKy IHPUHON CTEHKH b, WUHPHHOH MOJIOK
(kpaitunx 30H) E,/(E.b).

MMpumep 3. Bapuanm 1. Jowamas rkacenas Gaaxa. CIPOEKTHPOBATh H PACCUH-
TaTh GaJKy MOKPHITHS 3JAHHS MAIIHHO-TPAKTOPHOH MacTepcKOH ¢ TeMmepaTypHO-BJaXK-
HOCTHBIMH YCJTOBHIMH 3Kcmayatauuu Al B paitoHe CmoseHcka (mposer { = 12 M, war
KOHCTPYKuHH B == 6 ). [TokpHITHe H Orpax{JaloltHe KOHCTPYKUHH NMPHHHMAEM MO NpH-
mepy 2. Martepuan 6anok — cocua. Kuaace orBercTBenHocTH 3fanus — II.

CraTnuecxnit pacuet. Harpyska or Beca orpaxJaioliX KOHCTPYKUHH

g =0,63/1,5 = 0,42 kH/m?;, ¢= 0,74/1,5= 10,5 kH/m>

CueroBas Harpyska p,= | kH/m% P = pyk; ¢=1, k= (1,2—0,1.5) =
= 0,7, rle ckopocTb BeTpa v =5 m/c.
[To CHuIl 2.01.07—85 g"/p, = 0,42/1,0 = 0,42; n. = 1,6,

P¥=1.0,7 =0,7xkH/M%;, P=0,7.1,6=1,12 kH/m2,
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Harpyska oT Beca 6anku mno gopmyne (4):
0,42 + 0,7
gin= T000/6 - 1) — 1 = 0,087 gH/m?;
Ge s = 0,087 - 1,1 = 0,095 gH/um2
Ilonmnas narpyska Ha | M
g"=(0,4240,7 4 0,087) 6 = 7,24 xH/m;
g= (0,541,124 0,096) 6 = 10,3 kH/m,

Pacuernblii nposer 6ajkn ¢ yuetom onupauns [ = 12— 2. 0,15 = 11,7 wm.
OnpenensieM ycHJHSA:

M= ql?8=10,3-11,72/8 = 176,2 kH . v
Q=4ql/2=10,3 - 11,7/2 = 60,3 kH.
ITpunnmaem 6Ganky mnpsiMoyrosabHoro cevennsi. CorsacHo Taba. 6.1
h=1/15= 1170/15 =78 cm.

[TpynuMaeM TOJIMHY HOCKH MOCJAE OCTPOXKH a = 3,3 ¢M, Toraa A= 3,3 . 24 =
= 79,2 cm > 78 em; b= 13,6 cM (eM. § 2,1) ¢ yueTOM OCTPOKKH GOKOBOH NOBEPXHOCTH.
leoMeTpuueckHe XapaKTepUCTHKH:

J = bh3/12= 13,5 .79,23/12 = 558 892 cm?;
W = bh?/6 = 13,5 . 79,22/6 = 14 113 cM3;
S = bh*/8 = 13,5 . 79,2%/8 = 10585 cm3.
[IpoBepsieM ceueHne MO HOPMAJBLHBIM HaNpsXKEHHSM:
o= M/W =17620/14 113 = 1,25 kH/em? = 12,5 Mlla < Ry - mg/yn =
= 15-0,89/0,95 = 14 MIla;
mg=0,89; R, =15 MIla (ana 2-ro copra).
[To xacaTeqbHBIM HaMpPSIXKEHUAM
QS

7=~ = (60,3 - 10585)/(558 892 - 13,5) = 0,085 xH/cw? =

= 0,85 MIa < 1,5/0,95 = 1,58 MIla.
ITo ycroiiuuBoctu mJoCKoit Qopmbl Aebopmuposanus (16)
0 = M/(ouW) < Ryme/vn;

o= 17620/1,2 - 14 113 = 1,04 xH/cm? = 10,4 MIla < 14 MIla,
rie
Q= 1406% 4/ (Lh) = 140 - 13,5% - 1,13/(300 - 79,2) = 1,2,

ky = 1,13 (cM. Taba. 2.4); [, = 300 cM — paccTosinue MeXAy MNONePeyHbIMH CBA3AMH.
[IpoBepka nporu6a (15):

F=fol(kyn) [1 - ¢ (h/)?) = 5/384 - 0,0724 . 1170%/(108 - 558 892 . 0,95) X
X [14 19,2 - (79,2/1170)%] = 3,62 cM, rge k= 1.
B=1; c=15,44-3,88 = 19,2 (cm. Tabn. 2.3);
F/l=3,62/1170 = 1/323 << 1/300.

Bapuanm 2. Jowamas kacenaa apmuposarnsasa 6asxka. CIpoeKTHPOBATb H paccyn-
TaTh 6aJKy Nno JaHHbIM BapuanTa 1. Ceuenne 6anxy noibupaeM Tak, YTOGBl MOMEHT HHep-
IUH ee COTJIACOBBIBAJICS C MOMEHTOM HHEPLMH HeapMHpoBaHHOH Ganku. OpueHTHPOBOYHO
3ajlaemcsi KO3(ULKEHTOM apMupoBaHna WL = 1 Y% u npuMelseM CHMMETPHYHOE apMH-
poanue. [lo (81) Beicora Gasiki

h= 1 1277[b (1 = 3un)] = V12 - 558892/(13,5 (1 - 3 - 21 - 0,01)] = 67,3 cm.
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KoMmonyem npsiMOyrosbHOoe cedeHHe H3 HOCOK C YYeTOM OCTPOXKH a = 3,3 oM,
wHpHHOH 13,5 oM, h = 3,3 - 20 = 66 cMm.
ApwMiipoBaHue OCYIIECTBJASAEM JIMGO OJMHOUHBLIMH CTEPXKHAMM KJjacca A-11 juamer-
];OM 255 MM,OFa = 4,9 cm2, 6o M3 ABYX CTepxKHefl TOro ke Kjacca juamerpom 18 MM,
2 = 5 oM,
Inomass ApepecuHbl Gaakn F = bh = 13,5 - 66 = 891 cm?. PeanbHuii K03(u-
UHEHT apMHPOBAHHUS

w=2F, 100/F = 4,9 - 2 . 100/891 = 1,1 %.
[MpuBeaeHHBle K ApeBeciiHe T'eOMETPHUECKHE XapaKTepuCTHKH no (81):
an = bi3/12 (1 4 3pn) = 13,5« 66%/12 (1 4 3 - 21 - 0,011) == 547 572 CM“;
Spp = 6h*/8 (1 + 2pn) = 13,5 - 66%/8 (1 2« 21 - 0,011) = 10747 cn?;

W oo = 2J, /h = 547 572/33 = 16 593 cw?.,

[Mpounocts Ganku no ¢opmyne (78):
o= M/W = 17 620/16 593 = 1,06 xH/cm* = 10,6 MIla < Rymg/yn ==
=15.0,94/0,95 = 15 MIla,

rie mg= 0,94 (cm. c. 11):
NPOYHOCTb KJEeBOrO miBa no ¢opmyne (79):

T=QS,/(J;,b) = 60,3 - 10747/(547 572 . 13,5) = 0,088 kH/cm? =
= 0,88 Mlla < 1,58 MIla.

YcTofunBocTb mI0cKOH opMbI JeopMHpOBaHHs no hopmyJte (16) o6 = M (cpMWnp) =
17620/(1,45 - 16 593) = 0,73 kH/em? = 7,3 MITa < 15 - 0,94/0,95= 15 MIla,
rae Py = 140 - 13,5% - 1,13/(300 - 66) = 1,45.

[Mporu6 6anku no ¢opmye (15)

f= 5/384 . g“l‘/(Eankyn) [1 ¢ (h/1)?] = 5/384 - 0,0724 X
X 11704/ (10% . 547572 . 1 - 0,95) [1 + 19,2 (66/1170)%] = 3,6 cm;
fll =3,6/1170 = 1/324 < [, = 1/300.

Bapuanm 3. [Jowjaman kaeenan 6aska us pasnoix nopod Opegecurst, CIpoOeKTHPO-
BaTb M pAacCYHTaTh GaJKy MO AAHHEIM Bapuauta [.

ITpusumaem BricoTy Gasiki aHAJOrHYHO npumepy 3 (Bapuaut 1) A= 79,2 cm u3
Jlocok ToJiuHol a = 3,3 cM. Kpaiinne 3onbl mo mars gocok (5« 3,3 = 16,5 > 0,2 X
X 79,2 = 15,8 cM) u3 COCHbl, a4 CpEIHIOI0 30HY H3 OCHHOBHIX JOCOK (cM. puc. 6.1).
IlepexonHolt koadduuuent m, = 0,8.

leomerpuueckne xapaktepuctuku (89):

b ‘
T oo ="Tg (A3 -+ Ey/E, (h% — h3)] = 13,5/12 [46,2® - 79,28 —46,23/0,8] =670 881 cmi;

x.0p
W, np = 2//h = 670881 - 2/79,2 = 16941 cu¥;
Snp = b/8 [h% 4 E /Ey (2 —/121))] = 13,5/8 (46,22 - (79,22 — 46,2%)/0,8] = 12 331 cum?.
B xpailHuX 30HaX NpoBepsieM HODMaJbHble HANpsKeHHA Mo QopMmyaam (84)
0= M/W,, = 17620/16941 = 1,04 kH/cu? = 10,4 MIla < 15 - 0,89/0,95 = 14 MITa

rie mg = 0,89 (cm. c. Ll);
B CpeiHeH 30He

0y = MWy« hyfhy <R, mamg/¥s; 0 == 17 620/16 941 - 46,2/72,9 =
= 0,66 xH/em?2 = 6,6 MIla < 15 0,8 . 0,89/0,95 = 11,2 Mlla;

76



10 KacaTeJbHbIM HalpAXKEHUAM

No. yCToRuHBOCTH MJIOCKOR (opMEl AedopmupoBaHHs
0 = M/(pp 5, W) = 17 620/(1,1 - 16 941) = 0,95 xH/cm? =

= 9,5 MIla < 15 . 0,89/0,95 = 14 MIla,

79,2 — 46,2
(46,2 -+ ——08———)
: =1,2.72,9% 2 =1,
TAe - Ppm.mp o1 79 — 465 ) L
02+ =
(pp = 1,2 no npumepy 3, Bapuant l);

nporu6
=5/384 - g"IM[Eg] 1 (Ey/Eg) ¥al [1 + ¢ (/D] =
= 5/384 . 0,0724 . 1170%/(10% . 0,8 - 670 881 - 0,95) [1 - 34,2 (79,2/1170)%] = 3,21 cwm,
TJe
¢=:(45,3 —6,9) y = (45,3 — 6,9) 0,89 = 34,2;
y=16,5-13,5.2 (0,8 - 46,2 - 13,5) = 0,89.

6.3. ®AHEPHBIE KNEEHBIE 5ARKU

®anepHble KJeeHble 6aJKM NPUMEHSIOT C IJIOCKON HJM BOJHHCTOH (a-
HepHO#i creHKoH. B 3aBHcHMOCTH OT npoduis 3JaHUf HX H3rOTaBJHBAIOT
C napaJJeJbHBIMM KPOMKAMH HJIH ABYCKATHBIMH C YKJOHOM BEPXHeEro mnos-
ca He GoJiee 25 %. MoXHO MPUMEHATh GaJKH C KPHBOJHHEHHBIM BEPXHUM
NosicoM.

banku ¢ muockoii aHepHO! CTEHKON MNPOEKTHPYIOT ABYTAaBPOBOIO MO-
TIepeuHoro ceueHust ¢ OAHOH CTE€HKOH (npu mpoJerax Gogee 12 m — ¢ ABy-
Ms), a Takxke Kopobuaroro ceuenus (puc. 6.3). [osca 6an0K, Kak IpaBuJIo,
BBEINOJIHAIOT M3 BEPTHKAJbHO MOCTABJEHHBIX JAOCOK TOJMMIMHOH He GoJiee
33 MM (mocsie OCTPOXKKH), & NPH KPUBOJHHEAHOM TOsCe — W3 THYTHIX
TOPH3OHTAJIbBHO PACTIOJNOXKEHHBIX A0CcOK. [IpH BricoTe nosicoB Gosee 100 MM
B HapYXHBIX JOCKax [e/alT MPope3d LIHPHHOH He MeHee D MM HJH TpU-
MEeHSOT y3KHe JOCKH. BbICOTY mnosicoB mpuHuMaior h, > h/6, corracys
€e C COpPTaMeHTOM [OCOK.

1 CcTEHOK HCNOJb3YIOT —BOJOCTOfKYIo  ¢aHepy Mmapkun QOCO
no TI'OCT 3916—69* wam GakenausupoBauuyio mapku OBC 1o
"TOCT 11539—83 Ttosmuno#i He menee 10 mm.

[Hupuny onopHoro peGpa NpHHAMAIOT PaBHOM BhICOTe mosica. [lonepeu-
Hble pebpa cTaBAT ¢ uHTepBajamu (g...l/,) WIMPHHOK, paBHOH MNOJOBHHE
BBICOTHI TOsica. :

JIns yvmeHbIIeHHS pacueTHBIX pPasMepOB JIUCTA (haHEPHOH CTEHKH B
ONOPHBIX NaHeNAX YCTAHABJWBAIOT AHATOHAJBHEE JUGO (POMERYTOUHbIE
nonepeunsle pe6pa. BosokHa py6awek cdaHepnl pacnoJarampT, Kak mpa-
BHJIO, B TNPOJOJLHOM HaNpaBJeHHH, CTHIKYS JHCTHl daHepn Ha yc. [lpu
3HAYHTENbHBIX MONEPEYHBIX HArpysKax BOJIOKHa py0ailek HanpasjsioT
NepreHANKyAapHO noscaM. [Ipy 3TOM CTHIKH (baHepHBIX JHCTOB BHIIOJHAIOT
BNPHTHK ¢ HakJaAkamu. VHorga, 0/if MOBHIIEHHS] MECTHOM YCTORYUBOCTH
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(baHepHOH CTEHKM B KpPaiHUX NaHensX [PH COOTBETCTBYIONIEM TEXHHKO-
5KOHOMHUECKOM OGOCHOBAHUH BOJIOKHA pybailek (haHepbl cTaBAT Mo AHAro-
HaH naHeu. MeTodMKa pacuera M KOHCTPYHPOBAHHS TaKHX 6ajoK mpei-
Jgoxena s [20].

Banku, cocrabjieHHple M3 ABYX MAaTepuasoB, PAcCYMTHIBAIOT N0 Feo-
METPHUECKHM XaPaKTEePUCTHKAM, NPHBEIEHHBIM K TOMY MaTepHaly, [po-
BepKa KOTOPOro BhIMOJHAETcA. [Ipn npHBeleHHH K ApeBecHHe

Fap=F -t FyEGE: Ty =J +J,EE; Suo=S8 + SeE/E, (90)

b
(25..3)h, 6

7
I ‘ 11 {Bapuarnm?) j-[lBapuarm2) i-~//Bapuanm3) G-7
' gl N — — =z 2
b, X d,
| |'?/‘ 7 KPS % : b, dy i b, S
— | |
. }:"u [ o <8 < 3
I‘-x g7
{
) 7 & S 0
- 1
= ‘ g
' <] B -

Puc. 6.3. DaHepHble KJjeeHble OalKH ¢ MJIOCKOH CleHKOI:

a — OfHOCKaTHas; 6 — JABycKaTHasi, @ — ABYCKATHAS ¢ THYTHIM BEPXHHM [ORCOM:
! — BepxHHH noAc; 2 — HUXKHAHA NOAC; 3 — ONODHLIE YIONKH; 4 — aHKepHb# 60JAT; & — onop-
Hasi NOAYWKa: 6 — CThIKOBasl HaKJajKa; 7 — nonepeudoe pe6po; 8§ — danepuan cTeHka; § —
ONopHble Hakaaaxku; /0 — onopuoe pebpo; I/ — cTsixKHBIE GONTHI,

a nph opuBejeHun K ¢)aHepe
an'q) = F‘b + FE/EQ), Jﬂp-tb = Jd) ——{— .]E/Ed,; Snp.d) = S(b + SE/EQ), (91)

rae F, J, S, Fy, Jy, Sy — maoiajb, MOMEHT HHEPLHH, CTATHYECKHH MO-
MEHT COOTBETCTBEHHO JpeBecHHbl U danepnl; £, Ey — MOAy.H yIpyrocT
COOTBETCTBEHHO NpeBecHHsl U aHepsl.

[pn npoextHpoBaHny 6ajok ¢ NPOLOABHBIM PACMOJIOKEHHEM BOJOKOH
pybaiiex (aHepsl, B COOTBETCTBHHM C peKomenpauusmu tabn. 6.1 BhiGu-
patot dopmy u BeicoTy nosicoB. upuny nocneanux au6o 3apator, u6o
onpenensoT no meroauxe [6]. B stom ciyuae Ey BAOIb BOJOKOH HapyX-
HbiX caoer caedyer noswiiats Ha 20 %. Haxoust tpebyembii  MoMeHT
CONPOTHB/IGHHA B DACUETHOM cedeHHn no dopmyne Wi, = M/R,, rae
R, — pacueTHoe CONPOTHBJEHHE APEBECHHBl HHKHEIO N0ACa PACTAXKEHHUIO;

78



M = Mywe — B 6ankax ¢ mnapaajnentHeiMH moscamu: M = M, —
IBYCKATHbIX GajKax.
OpauHaty X HaxXoISIT U3 BHIpAXKeHUs

x={Vry{d+v)—7il (92)

rae ¥ = hon/(1tg@); hion — BbicOTA 6askK¥ Ha ONOpPe B OCSIX; O — YTOJ
HaKJIOHA BEPXHEro mosica.
Onpenensior

TP =Wy (ha/2) = T3 + JYa,

rae b — BbicoTa GasKH B pacueTHoM ceueHud; Jy, Jip — MOMEHTH HHEp-
IIMH COOTBETCTBEHHO MOSICOB M CTEHKH.

= JP —Je = P —8,hx/12 - EG/E,
rne 8, — cymapHas TOJILMHA CTEHKH.

Yunrsian J; = 2[S, + F,(h1.x/2)?] u npene6peras coGCTBEHHBIM MO~

MEHTOM HHepuuH mnosica J,, onpegensior F, = Ji/[2 (h./2)?], no koro-
poii MoAGHpPAIOT pasmephl JOCOK. 3aTeéM OKOHUATENbHO KOMIOHYIOT GasiKu
H ONpeiensioT UX AEHCTBUTE/bHLIE NPUBEICHHBIE reOMETPHUECKHE Xapak-
TEPUCTHKH.

[TpoBoasT mnpoBepky:

HUKHEro mnosica

0, = MW op < Ry; (93)
BepXHero nosca
0= M/(Wnpq)y) <R
(hanepHOll CTeHKH
0p.p = M/Wip (E/E) << Ry T, (94)

rie ¢, — Ko3hpHUHeHT NMPOJOJAbHOrO H3rHbGa rnosica OTHOCHTENLHO OCH ¥
(cm. puc. 6.3), onpesensiembifi no Qopmyse us taba. 2.2, rae A = l/ry;
l, — paccrosinye MeXJAy 3aKpeNJIeHHBIMH TOYKAMH H3 MJIOCKOCTH 6amm'
ry — pajuyc vHepuuu nosica; my = 0,8 — Koa(HUIHEHT, YUUTHIBAIOWIKE
CHHXeHe PAcUeTHOTrO COMPOTHBJEHHS (haHEpHl B CTHIKE.

[TpouHOCTE CTEHKH B ONacHOM CE€YeHWH Ha JelCTBHE [JIABHEIX pacts-
THBAIIMX HanpsXKeHHH B 30He NEpBOTO OT ONOPHI CTHIKA QaHepn JHGO
110/l NIepPBOH OT OMOPbl COCPEAOTOUEHHON HAarpy3Koi:

0er/2 4+ V (0ex/2)? 1 72 < R, (95)

Tle Ocr U Tep — COOTBETCTBEHHO HOpDMaJibHBIE H KacaTeJbHble Hamnpsfxe-
HHSt CEUEHHS] Ha CTBIKE CTEHKd H MOSICOB; 2 tg ot = 21t/ Ocr.

[IpoBepsiloT MecTHY10 YCTOMUHBOCTH CTEHKH B cepefuHe HepBof OT
Onophbl naHesd npH her/d; > 50:

O'C"r/[k[,l (1006/hc’r)2] -+ Tcr/[kt (looa/hpacq)2] < 1; (96)
(haHepHYIO CTEHKY Ha cpes
T = QSnp.d)/(an.d)Eﬁd,) < ch.cb; (97)
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MPOYHOCTL KJIEEBOTO I11IBa

T= QSSp.d)/(an.dJth) < Rex.trs (98)

rie k,, k. — HaxozaTr no rpaduram (puc. 6.4); Apace — MEHBIUHH pasmep
naHeau CTeHKH; Repg M Recg — onpenensior mo taba. 6.1; Zh, — ob-
mas AJHHa KJEeeBoro IiBa.

[TpoBepsilOT yCTORUKMBOCTD NMJIOCKOH opmbl NehopMHUPOBaHHS N0 PoOp-
myJe (19), a xkecrkoctsb no (15), KyAa NOACTABASIOT 3HAUCHHE IPHBELEHHOTO
K JApeBecHHe MOMEHTa HHepLHH.

k,,,Mﬂa kT,M/?H
40 ar.
. 82 her
35 7 g,ra T”=‘1/An
[
10 -
§
5 - ——
25 T ——
.
20 4 <
— i ~ 4
~
\\\\\
15 It ‘___,f_____
~ - &
] L 1 L 2 R N SR T i i -1 AP TR
g 05 7 2 J £ Y=ather 1 121476 18 2 J r
a J

Puc. 6.4. I'paguxu nas pacuera (haHepHBIX CTEHOK:
a — kosbduuuent ky 6 — a0 xe, ky; 1 — Ans GakenusupoBaHHo#i ¢danepw mapkn ®BC

82 7 MM} 2 — T0 ke, Aasi Gepesopol mapKu ®CD 8 > 8 mMM; 3 — I GaKeNH3UPOBAHHOM

davepnl Mapkn OBC 8 > 7 MM npu HanpaBAeHUd BOJOKOH HAPYIKHBEIX CJIO€B NapalAenbHO

MaJjoft CTOpOHe MaHeNH; 4 — TO Xe, NepneHAUKYJAsIPHO MAJO CTOPOHE nanesu; 5§, 6 — TO XKe,
AAast Gepesosoit danepn mapxku PBC § > 8 M.

B bankax c nsockoi taHepHo#l cTeHKoli u BoJOKHamH pyGaiiek, pac-
NOJIOXKEHHLIMH NePNeHAUKYNAPHO HHXHEMY MOsCY, pacueT BegyT On Npu-
BEJCHHBIM BHIIIE opMmyJsaM, HO 6e3 ydeTa paboThl (haHepsl Ha AeHCTBHE
HODMa/IbHEIX HanpsikeHu#. [IpoBepsAoT ycTOAUYHBOCTD (haHEPHBIX CTEHOK
npu  her/8y, > 80 mo dopmyse (96) Ha HeficTBHe TONBKO KacaTeNbHBIX
HanpsikeHnit (npaBas wactb GOPMYJIBI).

Banku ¢ BoJHHMCTOIl haHepHOI CTeHKO# [OPOEKTHPYIOT B OCHOBHOM C
OJHOH cTenKoH ToauuHONH He MeHee 10 MM, BoJIOKHa py6alllek KOTOpPOH
pacnoJiaraioT napajienpHO M0SICAM W CTBIKYIOT JIHCTHI (haHepel Ha YC.
[Tosica Ganok OpycuaTbie Hau yalie KJjeeHsle U3 JOCOK, YJOKEHHLIX MJalll-
M. lnsi ycTaHOBKM CTEHKH B nosicaX BHIGHPAIOT KPHBOJHHEHHBIH nas,
pasMepsl KOTOPOro 00yCaOBJ/IeHbl TOMIIMHOA CTEHKH Oy, a ryyOHHa COCTaB-
aser e menee 2,58, (puc. 6.5). BricoTy 6anku fi NpHHHMAIOT B COOTBET-
CTBHM ¢ Taba. 6.1 copTameHTOM (DaHEpHBIX JIMCTOB, & BHICOTY nosica npu-
HUMalT B npefetax h, = (Y,...1) h. BuicoTy BOJHB HazHAuawT W3
yenoBust hy > Ygb, npu  coGMIOAEHMH OTHOIWEHHA A/, = Yip...Y 00
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B wmecrax onupanus 6asok ycTaHaBJUBAIOT ONOPHBIE pebpa UIMPWHON He
MeHee BBICOTHI [105ICOB.

PaccuutbiBator Gasiiku no Meroauke [6l, koropoit ofycsioBieHo, uto
(danepHaa cTeHKa u3-32 cBoeil GopMEl He BOCTIPHHHMAaeT HOPMAaJabHBEIX Ha-
NpsIKEHUH, a CAYXKHT JIMHIb MOJATAHBOH CBS3bl0 Mexay noscamu. [lo-
3TOMY TeOMeTpHUECKHE XapaKTepHCTHKH OanKH KaK LeJbHOFO 3JeMeHTa
onpejensiorT 6e3 yueTra CTEHKH:

I = boha/2 (B3 + D).

il 1 7N
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S —F
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o) |[
—;’—I \‘\l\
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Puc. 6.5. Bbanka ¢ BosHHCTOH (aHepHOH CTeHKOM:

1 — BepxHul#l nosic; 2 — BOJHHUCTasg CcTeHKa; J — onopHoe pebpo; 4 — OHNOPHHI Yroaok;
5§ — omopHast NMOAYILIKA; 6 - aHKepHOLI 60AT; 7 — CTAMKHbIE GOJTHL

B Gankax npoBepsilOT NPOYHOCTb DACTAHYTOrO Iosica MO GopMyae

(12),
Tl
Woaew = kyW,, a Buecto R, npunumaiot R;
kw = 1/[1 + (hn/h) B]» (99)
B = n®S,E/(1?84Gy) — KO3(DDHUHEHT NMOAATIUBOCTH; (100)

OPOYHOCTh CKATOro nosica — no gopmyJe (12).
[TpoBepsiIOT CTEHKY Ha cpe3 y ONOPHOIo pebpa C yd4ePoM MOTepH MecT-

HOH yCTOHUHBOCTH ‘

T = QSn/(J(Sd,) = (pB.CTRCp.d)r (101)
rae S, = b, (/2 hy; Ps.cr = ByRy/A? — KOID(DUIHEHT YCTOHUMBOCTH BOJI-
HHCTOl CcTeHKH; A = (A — 2h.)/}/ §yh, — IHOKOCTb BOJHUCTON  CTEHKH;
k,, ky, — KODOHULUUEHTH, NPHHHMAEMbIE COMJACHO CJAELYIOUIUX DPEKOMEeH-
nauuii.

3naveHue k,
Hana danepst:
nsatacaoiHol Mapoxk AB, B . . . . . . oo 000000 L 1630
TO XKe BB . ... 1467
cemuciofinolt mapok AB, B . . . . . .. L0000 ... 1525
TO Ke B 1372
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KoadpunueHt k, npuHUMAOT B 3aBUCHMOCTH OT OTHOHIEHHS BBICOTHI
BOJIHHL K ee AJIHHE:

1
Tpu TLOTIE e e ... 045
ils_.__l_ 0,41
lB - 15 --------------------------- 3
h_3=_]__ 0.39
TR R R e S S S S ,

Ilpn obecrieueHun ycTOHUMBOCTH CTEHKH OPOBEPAIOT ee HA cpe3 0Oe3s

yuera Qyer
[IpouHOCTD K/I€eBOrO COEAUHEHHA MOJKH C BOJHHCTOH CTEHKOH

T = QS /(I Zhy) < Rexps (102)

rae 2h, >> 2,60, ompenensiorT no ray6uHe nasa.

Tporu6 6anox HArpy»XeHHBIX DaBHOMEPHO pacnpele/ieHHOR  Ha-
TPY3KOH,

[ =5/384 - |g*l*/(EJk,)], (103)

1
T+B

Y cTORIMBOCTE TIOCKOHR (GOpMBI AedopMHPOBaHUS MPOBEPAIOT NO (Hop-
myJe (19). Banku ¢ BosMHHCTO! (haHepHOH CTEHKOR MOMKHO TaKKe PacCuM-
THIBATh M0 YTOYHEHHO! METOAHKe [22].

rae ky =

fpumep 4. banka ¢ nnockoil davepHoil cTeHKoil.

CrnpoekTHpOBaTh M pPacCYHTaTb ABYCKaTHYIO 6afKy ¢ IJIOCKOH (aHepHOH cTeHKoH
JJIS1 [OKPBITHA 3JaHHA My3esl C TeMIepaTyDHO-BJAXKHOCTHBIM DEXHMOM 3KCIIyaTaluH
A-1 B paiione XapbkoBa. [Iposer 15 M, war xoHcTpykuuil 6 M. [lokpbITHEe H Orpaxjarn-
(iHe KOHCTPYKUuu mo mpuMepy Ne 2. Ykiou Kposau 5 %. Martepuanct 6ajku: Apese-
cuHa — cocHa ([OCT 8486—86E), danepa — Gepesosas mapku OCOD copra He HHXKe
B/BB (F'OCT 3916—69*%). Kaacc OTBETCTBEHHOCTH 3AaHHS — I,

Cmamuueckuti pacuem.

g" = 0,42 gH/M?;, ¢ =0,5 kH/mM? (o npumepy 2)

p" = 0,51 xH/M%, p=0,79 xH/m2.
Harpyska ot Beca 6aiaku mo dopmyie (4)
o = 0,42 4+ 0,51 0075 xHx;
1000/(5 - 15) — 1
gep = 0,075 - 1,1 = 0,083 xH/m%.
Harpyska Ha 1 M:
gt = (0,42 4- 0,51 +4- 0,075) 6 = 6 kH/m;
g = (0,54 0,78 4 0,083) 6 = 8,2 kH/m.
Pacuetabifi mposer Gaaku [ = 15— 2. 0,2 = 14,6 M. OnpefensieM ycuaua s
cepefiiHe IJHHBI OGaJIKu:
M= gl?/8 = 8,2 . 14,6%/8 = 218,5 kH . »*; Q= q//2 = 8,2 - 14,6/2 = 60 xH.

CoraacHo Tabn. 6.1 BhicoTa Gairu h = 1460/12 ~ 120 cm. Hasunauaem BbicOTY
6ajku B cepejuHe npoJera 120 cM, 4To corsiacyercsl ¢ pa3MepaMH CTaHAAPTHBIX daHep-
Hbix ancToB. BeicoTa 6aiku Ha omope A, = 120 — 0,05 - 1500/2 = 82,5 cm. Beicora

nosica hy = h/8=120/8 = 15 cm. HOHC H3 JOCOK wwHpuHOW 17,5 cMm, Torpa A, =
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= 16 cM (c yuetrom ocrpoxku). Illupuna onoproro pebpa h,, = kg = 16 M. Toamu-
HY (aHepHOil cTeHKH npHHHMaem Oy = 1,2 oM > A /130 = (120 — 16)/130 = 0,8 cm.
Bosiokna ¢anepnl pacrmosiaraeM mnapajiesabHo HHKHeMy noscy. Tpefyembli MOMeHT
CONPOTUBJ/ICHUS W:g = M/R, = 21 850/0,9 = 24 278 cv*;

J[T]FF’, = W;g « h/2 =24 278 . 60 = 1 456 680 cm?;
Jy= J;g —Jp 1,2 Ey/E =145668) —2. 1,2 . 120%/12 . (900 - 1,2/1000) =
=1 083 432 cum;
Fy = Ju/[2 (h1/2)3] = 1083432/(2 - 52%) = 200,3 cm?,
rae by = h — hy = 120— 16 = 104 cm;
by = Fy/hy = 200,3/16 = 12,52 cm.
[Mpunumaem a == 3,3 com, rtorna b; = 3,3. 5= 16,5 cm > 12,52 cm;
Y = Ao,/ (i) = 82,5 - 16/(1500 - 0,05) = 0,88.

Pacuernoe ceuenue (92)

x=[Vy+ I+ y—vyl{=[V0,8( + 0,88) —0,88] 15 = 6,1 m;
hy = Ry, + xi = 82,5 + 610+ 0,06 = 113 cm.

Hsrnbaromnit  moment B vem M, =60.6,1 — (8,2 -6,12)/2 =214 kH . m.
CeoMeTpHuecKHe XapaKTEPHCTHKH B DACYETHOM CeUYEHHH

an =2[16,5 - 16%/12 + 16,5 - 16 (97/2)%] 4~ (113 - 1,2 . 2)/12 - 900 - 1,2/1000 =-
= 1564918 cm*, rae hy,= 113 —16=97 cm;
Wnp = an « 2/h = 1564918 « 2/113 = 27 698 cm3.

ITpoBepka mnosicoB (93):
HHXXHErOo PacTSHYTOro

op = M/W = 21 300/27698 = 0,77 H/em? = 7,7 Mlla <9 Mlla;
BEPXHEro CXXaToro
oc = M/(W ,0,) = 21 300/(27 698 0,67) = 1,16 kH/cm? = 11,6 Mlla < 15 MITa,.
rae
Ay = 1,/(0,289%) = 300/(16 - 0,289) = 65
npH
Ay << 70 (em. Tabn. 2.2); ¢y =1—0,8(65/100)2 = 0,662.
HopmanbHble Hampsixkenusi B creHke (94):
0=M/Wyp 0 <Rygp 0==21300(113—32)/(25646 - 113) =
= 0,6 kH/cm? = 6 MIla < 12 MIla,
rae
an_¢ ==2[16,5 . 163/12 4 16,5 - 16 . 48,52] 1000/(1,2 - 900) -
4 (1132 - 1,2 . 2)/12 = 1 448 999 cm?; Wopp = Jupp + 2113 = 25646 cwms,

[naBHble pacTArUBaiOUNe HANPSIKEHHS B [IEPBOM CTbIKe (aHephl, T. €. B 30He mep-
BOTO IOMNEpPEUHOro pe6pa Ha YPOBHe BHYTPEHHEH KPOMKH Mmosica:

M, =60.1,5—(8,2-1,39/2=71,07 kH - ;
Qy, =60 (7,5 — 1,3)/7,5 = 49,5 xH;
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Jx‘np =89 .1,2.2/12+2[16,5 - 163/12 + 16,5 - 16 (73/2)*] 1000/(1,2 - 900) =
= 802 746 cm?;
J . 2/(hx|) = 802746 - (2/89) = 18039 cm3,

xnp =Y xmp

W

The
h,, = 82,5130 -0,05=89 cm; Hy , =89 — 16=73 cm;
Symp = Fa+ m/2 + (E/Eg) + 2Fg (h1/2) = 16,5 - 16 - 36,5 - 1000/(1,2 - 900) +
+2.1,2.16.36,5 = 10324 cm3;
Ogp=M/W, .« (hey/h) = T107/18 039 - (57/89) = 0,25 wH/em?;
Ter = QS 00/ . + 209) = 49,5 - 10324/(802746 - 2 - 1,2) = 0,265 xH/ew;
wr/Oep = 2 + 0,265/0,25 = 2,12;
200 = 64°; o = 32°% Rdj-pm = 5,4 MIla = 0,54 xH/cm?®;

tg 20 =21

[lo dopmyne (95)

g e —_—
=+ V (09t + 1%, = 0,252 + V 0,55/  0,365° =
= 0,42 kH/cM? < 0,54 - 0,8 = 0,432 xH/cm?.
[poBepka danepHoit cTeHKn Ha cpes B 30He omopHoro pebpa (97)
T = QMaKcSnp.d)/(an.dJ © 26¢) < Rck.d);
T=160.10170/(652800 - 2 - 1,2) = 0,39 xH/cM? = 3,9 MIla < 6 Mlla,
Tre
Supp =S¢+ Su+ E/N2+ Ey=2.1,2 . 82,58 116- 16,5 - 33,25 - 1000/(900 X
X 1,2)=10170 em® Jo o =Jy+Jo E/N1,2- Ey) =2+ 1,2 82,5912}
+2-.16-16,5- 33,252 . 1000/(900 - 1,2) = 652800 em?; h; = 82,5 — 16 = 66,5;
hy/2 = 66,5/2 = 33,25 cm.
ITpoBepka KJ/eeBOTO IUBa MeXAYy IOsicaMH M creHkofi (98)
T = QuareSn/(V gp.2Mw) = 60 - 8128/[652800 - 2 (16 — 0,5)] =
= 0,024 xH/cm? = 0,24 MMla << 6 MIla,
tae S = 16,5 - 16 - 33,25 - 1000/ (1,2 - 900) = 8128 cm3.

TockomeKy B 30He MepBoft OT onopel manedu h /8y = 56/1,2 = 46,6 << 50, wmecr-

HYI0 yCTOWUMBOCTL CTEHKH He IpOBepsieM.
[Mporu6 B cepeanne mpoJera (15)

f=5/384 - PUS/EJ  [1 + ¢ (/1)) = 5/384 - 0,06 - 14604/(10° - 1 812 224) X
[1 -+ 88,9 (120/1460)2]
0,813
te (cm. Tabn. 2.3) k= 0,4+ 0,6 (82,5/120) = 0,813;
82,5) 16,5 - 16,0 + 2
120 ) 2-104- 1,2

= 3,86 oM,

’ c= (45,3 — 6,9 - = 838,9;
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16,5 - 162 104 \2 120 . 1,2. 2
IO —o| 165-16( ) e e
[ 12 - 2 * 12 X
1,2 - 900
1000
Ay =h—h;=120— 16 = 104 cm.

Mpumep 5. Bajska ¢ Boanuctoit danepnoit crenkoit. CnpoekTHpoBaTh H paccuu-
TaTh GajKy no AaHHbIM npuMepa 2; [ = 11,7 m; & = 6 kH/cm?; g = 8,2 kH/m2; M =
= 140,3 kH - m; Q = 48 kH.

Beicora Gankn b = 1170/12 = 97,5 cm. [lpunumaem 6ajiKy IBYTaBPOBOrO CEYeHHS
HCIOMIB3Yst CcTaHAapTHele tanepHbie Jdcrel (FOCT 3916——-69*). [losica &rieeHble u3
fIITH JIOCOK BTOPOro coprta pasmepoM 16 . 16,5 oM, Tommuuoit gocku a = 3,3 oM. Ha-
3HauaeM TOJUWHAY (aHepHOH crenkH Oy = 12 MM, 3arviy6asisi ee B mosicax Ha 38y
= 3. 1,2= 3,6 > 2,505 = 3 cm. Bricora q)aHepHoro aucta 75 cM. Bricora CTeHKn
by = 752 . 36—678 cm; hy = h - by = 678 4 165 = 843 mm.

O6uas BreicoTa Ganky A= A, -} 2h; = 67,8 + 2. 16,5 = 100,8 cm.

TeomeTpHueckHe XapaKTepPUCTHKH

Jy=2[(16 . 16,5%/12) 4 16 + 16,5 (84,3/2)%] == 950 036 cm?;
Wy = I,2/h = 950 036 - 2/100,8 = 18 850 cm?3,
S¢=16.16,5-84,3/2= 11128 cm?
o ¢opmyaam (100) B=3,142. 11 128 - 10%/(1,2 - 11702 - 7,5 - 10) = 0,89;
: 1
ky = ———————=10,87.
16,5 !
T 100.8 0.89

Hanpsikenne B ndsicax op = M/ (W 4ky) = 14 030/(18 850 . 0,87) = 0,86 xkH/cm® =
=86 MIla<<Rp=9 Mﬁa

[MpounocTs coe;mx-xel{m{ CTEHKH C NOSICAaMH NPH KJMHOBHAHOM Mase Mo ¢opMy-
ae (102) .

T=QS¢/(JZhy) = 48 - 11 128/(950036 - 2 . 3,6) = 0,078 kH/cM? =
= (0,78 MIla < 0,8 MITa.
YcTeliunBocT, MA0CKo# dopMbl AedopMupoBaHus no dopmyne (19);
0 = M/p,W . = 14 030/(0,66 - 18 850) = 1,13 xH/em? = 11,3 MITa < 13 MITa,

= 1 812 224 cm?;

rae A, = 300/(0,289 . 16) = 65; ¢y = 1—0,8(65/100)% = 0,66;
I, = 300 — paccrosiHHe MeXAY nonepeqﬂmmn CBA3AMA,
Hasnavaem pasmepsl BoJiH: Ay == 8 cm; [g = 12 hy =8 . 12 = 96 cm.

ITpoBepsieM CTeHKY Ha cpes 0o q)opmyne (lOl) npnh My = 1/12; ky = 1372; by =
= 0,45:

Qg = Ryko/M? = 1372 - 0,45/481 = 1,28 > 1,
rje
o ha o e78
C Vogs VIZ8
= 0,46 kH/cm? = 4,6 MIla < 6 MIla.
[Mporué 6Gaaxu o ¢opmynae (103)

=21,9; v=148.11128/(950036 - 1,28) =

fm S gr 5 0,06 - 1170% 99 o
= 7384 ' EJh, 384  T10°.950036.0,53 <7 M
rae By = 1/(1 4 B) = 1/(1 + 0,89) = 0,53.
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6.4. BPYCHATBIE BANKHM HA NNACTUHYATLIX HATENAX
U BKIEEHHbBIX CTEPYKHSX

baaxu Ha naacTHHYATHIX HAreasix — 3TO KOHCTPYKHUHH 3aBOACKOTO U3-
roToBjeHus Ge3MeTal/ibHBle (32 MCKJIOUYEHHEM CTAXKHBIX GOJTOB H Kpe-
nexkHofi ocHactku). X KoMmonyior u3 ABYX u/in Tpex OpycheB Jn6o OKaH-
TOBAHHBIX B MeCTax CIJauuBaHusi OpeBeH, MNJOTHO NPHJEraOMUAX APYT
K APYry W cOeQHHEHHBIX 110 1IBaM NJAacTHHYaThIMM Harensamu. [lpepenn-
HBIE NPOJIETHl ONPEAENHIOTCS AJHHOU Jecomatepuana: aas 6pycbes 6 M,
ans Opebed 9.

[Heana ans HarejeHl mpopesaoT NENHONONOEKHHKOM NpH COGPaHHBIX
Opycbax uiu GpeBHaX. Harenn u3rorosasioT U3 cyXo# jgpeBecuHb! Ayba
nin Gepessl Ha peficMycoBbiX crankax. OCHOBHbE TPeGOBaHMS, a TaKXKe
crnoco0bl paccTaHOBKH Haresedl npuseieHsl B § 3.4 u Ha puc. 3.6.

Ilpu paBHOMepHO pachpeiefeHHol Harpyske B cepéauHe OalKH Ha
yuactke 0,2/ Haresn MOXKHO He CTaBHTb, [OCKOJBKY B 3TOf 30HE CABHralo-
HMe ycuJaus pe3ko yMmeHbumiatorcs. [IpM ApyrHxX BHAAX HAarpy3eK HX cra-
BAT Mo Bceil jgnuHe Ganku. HanpaBjeHue BOJOKOH B J1acTHHYATBIX Ha-
reJiAX MPUHHMAIOT MEPIeHIUKYJSIPHO NJOCKOCTH CNJAUHBaHUSA.

[Ipy wnaroroBieHnH GajJKH Ha NAACTHHUYATHIX HArejax YycTPauBaloT
CTPOMTE/IbHBIH NOLBEM N0 cnocoby, npusenennomy B [25]. Ero onpeneasior

fc'rp - I(Snm/(Qho), (104)

Tle H, ~— YUCIo HBOB B 6ajke; & = 0,2 cvM — gedopmauus 0ogaTAHBOCTH
COEJMHEHNH Ha HareJsx.

[lo xoHuam 6aikH cTaBAT NO OAHOMY CTsHKHOMY 604Ty. PaccuuTbiBalor
6aNKH Kak COCTaBHHIE J1eMeHTH Ha NOJATJIUBHIX CBf3sX, ocjableHHe
ceueHu#l KOTOpuIX He yunTeiBaloT (§ 2.3).

HeoBxonnmoe KoJHUECTBO MJACTHHUYATHIX Haresell onpeeasiorT no dop-
myJse (31), a npu feficTBMH PABHOMEPHO paclpeie/eHHOR Harpysku ¢ pac-
NOJIOJKEHHEM Haresqefl Ha KpaMHHX ydacTtkax JauHOH mo 0,4/ — o ¢op-
My.JIe

ne = 1,2MSep/(TJep), (105)

rle 3HaueHHe pacyeTHOH Hecymle# cnocoOHOCTH NacTHHUaTtoro Hareas T
onpezensiior no (49), a usrubawomuil MomeHT M — N0 ykazaHuaM K dop-
myae (31).

Ecau pacueTHoe uucJIO NJACTHHOK He pasMelldercs Mo JMHHe 6ankd,
HeoOXOAUMO YBE/IWYUTh ee IINPHHY.

Banku cocrapHble AepeBSHHbIE HA BKJACEHHBIX CTEPKHAX [IPUMEHSIOTCH
B OTEYECTBEHHOH W 3apyGerKHOH NpaKTHKe CTPOHTENbCTBA KaK B KJEEHOH,
TAK W UeJbHOH apeBecuHe. [IpHHLHNMUAIbHAS CXeMa COCTABHOH Oankn
Ha BKNEEHHBIX CTePXKHAX NpHBeleHa Ha puc. 6.6, 6.

JBa au6o Tpu spyca KAeeHOH WM UebHOI ApeBeCHHDLl MOXHO 06beal-
HUTb BEPTHKAJDBHO WM HAKJIOHHO Pacno/OKEHHBIMH CTEPKHAMH H3 CTanu
nepuonuueckoro npobusist mapok A-1I, A-1I1 (TOCT 5781—82%), a ot-
JeJIBHBIE 3JIEMEHTHl — KJEEBHHTOBBIMH COEAHHEHUSAMH. Y CTAHOBKA CTEPHK-
Hell C HAKJOHOM [PHBOAUT K MpPEeHMYyUIeCTBEHHOH HX pabore Ha pacts-
JKEHHe, YMEHbLIEHUIO HanpsiKeHHH CMATHA [peBecHHb! B THe3le, Aedop-
MATHBHOCTH COEJHHEHHS H, KaK CJEeJCTBHE 3TOro, €aMOH KOHCTPYKUIIM.
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Apwmupyiolie BKJIeeHHEIE CTEPKHH YCTAHABJIHMBAIOT, KaK MPaBHJO, B 30-
Hax OMOPHBIX TpeTeit npoJera. HanGosee panHoHaNBHBIM C/EAYET CUHTATD
apMHpPOBaHNE HAKJOHHBIMH CTEPIKHSIMU C yrjiami HakjaoHa 30...45°. Takue
peitieHdst 3beKTHBHBL NPH YCHJIEHHH KOHCTPYKUH{, KpOMe TOr0 BKJ/eeH-
Hble CTEPXKHW, KaK M0Ka3a/ OMBT HX NPHMEHEHHs, YMEHBINAT BO3MOX:
HOCTL pAcC/JIOeHUs ApPeBeCHHBl, YTO OCOOEHHO BaXKHO NPH 3KCIJyaTalUy
ee Ha OTKPHTOM Bosayxe. Hak/aoHHO MOCTaB/IEHHBIE CTa/bHbIE CTEPKHH
TIPUMEeHSIOT TaKKe AJs KJeeHbX 6ajloK C LeJIbIO MOBBILIEHHsS HX Hecylled
CIOCOBHOCTH M yMeHbIilleHHs AegopMaTHBHOCTHU.

/
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Puc. 6.6. CocraBnble GaJKH Ha IVIACTHHUATBIX HATENSX H BKJICHHLIX CTEPXKHAX!

a — Opycaaraf Gaaxka Ha mJACTAHIATBIX Harensx; 6 — To xe. OpesBeHuaTasi; § — GajJka Ha
BKJGEHbIX CTEPKHAX;
/ — 6pyc; 2 — 6peBHO; 3 — Opyc, OpeBHO uJu KJeeHbl 3/1eMeHT; 4 — BKJEeHHBIA CTePIKEHb;
6 — nJaacTUHYATHIA Hareab; 6 — ONOPHREIN yrosok; 7 — onopHas MNOAYIHKa; 8 — aHKepHBIl
GoaT: 9 -~ cTsimHOM GoJT.

CocraBHbule 6ajJKH Ha BKJIEGEHHBIX CTEPKHAX PEKOMEHAYETCH PacCYHTHI-
BaTh KaK 3/JEMEHTbl Ha MOJATIUBLIX CBA3fAX C [POBeJeHHEM BCceX HeoOXo-
AUMBIX npoBepok (cM. § 2.3). Ilpn cniauvBaHHy 3/€MEHTOB Hecyuias cro-
COOHOCTb BKJICEHHOTO CTEpXKHSA Ha OAMH [IOB H3 YCJAOBHA ero paboTbl HA
u3ru6:

T, =40d® gnaa apMarypsl Mapku A-II;

T,=50d* T0 e, A-111.

Makcumanbhbil nporut6 6anoK ¢ BKJICEHHBIMH CTEPXHAMM npu JeficT-
BUHM DPaBHOMEPHO pacmpejeseHHOH Harpysku uHTeHcHBHOCTbiO g [10]:

f = 5 ghit 1 16 E‘”?(l—h) I 1
T 384 T TEJ - G Bl T EL, )P

rie | — nposer 6anku; [, — NPOTSKEHHOCTb 30HbI PA3MEUIEHHA CTEPXKHEH
Ha MOJYMpOJETE;

(106)

2 lccosB(J; —J
angJ‘i--B—fl—————-c Bl(ll ) —_—
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yCpeIHEHHHH MOMEHT HMHepuuH OaJjKH Ha yYacTKe L 7 — KOJMYECTBO
CTep:KHel Ha ydacTke l;; [, — A/MHA CTEPKHST, B — yros HakJoHa cTepkHel
K 0pono/ibHOH ocu 6anku; Jy, J — NpHBeleHHbE K APEBECHHE MOMEHTHI
uHepuuH Gasku B cedenusix I—I u I1—II (cm. puc. 6.6).

Fnasa 7. AEPEBAHHBIE M M AHEPHBIE APKM

7.1. OCHOBHbIE MOKA3ATENNA U KNACCUDUKALLUA

Apku pekomeHAyeTcss NPHMEHATb B KauecTBE HECYIIUX KOHCTPYKUHET
MOKPLITHH NPH 3HAYHTENbHBIX MPOJIETAX H ONHPAHHUH Ha (QYHAAMEHTH HJIH
KOHTP(OPCH CTeH, a TAKXKe NPH HeOGXOAHMOCTH HCMOJAb30BAHHA BHYTpEH-
Hero obbeMa nomenlenus. IIpuMeHenne Ux ¢ 3aTsKKaMH 3HAUMTEILHO yBe-
JIMUHBAET METaJNJIOEMKOCTb KOHCTPYKIHH.

[lo BHemHeMy ouepTaHMIO apKH OBIBAIOT [OJIOTHE, OUYEPYEHHBIE M0 OK-
PYXHOCTH ¢ cooTHowleHueM f/l = '/ ...}/, BHICOKHE CTpesbuaThie U3
3JIeMEHTOB KPYTOBOTO HJIM JIoMaHoro oueptanus ¢ f/l = 1/,...1/;, a takxe
TpPeyro/ibHbE U3 NPAMOJHHEHHHX O0KoB ¢ f/l = 1/,...Y/,. Tlpu npume-
HEHHMH KJIEEHOH JPEBECHHBl OuepTaHHe UX MoxkeT ObiTh 0Oojiee pasHOOO-
PasHBIM.

[To craTuueckoit cxeme apkH pasfiessioT Ha TpeX- H ABYXINapHUPHBIE,
a [o cxXeme ONHPaHMA — ONMpAIoLiNecs Ha HYHAAMEHTHl H ¢ 3aTSKKaMH,
KOTOpHIE BOCIIPHHMMAIOT pacnop. JByXilapHHPHHIE apKH [0 pacxofy Ma-
TepuajoB 6ojee SKOHOMHUHEL, HO B CBSISH C TPYAHOCTBIO MEPEBO3KH IpH-
Mensitorea Ipu mnposerax o 30 M. TpexuiapHUpHBIE MOMHO MPUMEHSTH
npu npoJerax 60 M 1 GONBIINX.

[lo KOHCTPYRUMH apRU pasieNsioT Ha KJeeHwle MHOTOCAOHHKEE MPAMO-
YTo/IbHOTO WJIH ABYTABPOBOTO CeyeHHs, (paHepHbie KOPOGUATOTO CeueHMsd,
6pycuatble U3 GaNOK Ha NJIACTHHYATEHIX Hareasix, KpyXKajbHBE U3 IOCOK
Ha TBO3AAX M pelleTdaThie, BHIMNOJHSEMbIE H3 JIBYX depM.

Han6osee pacnpocTpaHeHBl KJleeHble JepeBsiIHHbIE MHOTOCJ/OHHEIE ap-
KH Pas/IHYHOTO OUYEpTAaHHs, MpPSIMOYroJbHOTO MONEPeyHOro ceyeHHs C OT-
HotieHdeM h/b < 8. B necHbIX pailoHaxX NPHMEHSOT KpYyKaJbHEIE Holla-
THIe APKH, KOTOpble YCTaHAB/JMBAOT ¢ waroM 10 3 M. OCHOBHBIE CXeMBl,
reHepaJ/ibHble pasmepbl U TEXHHKO-3KOHOMMUYECKHE TMOKa3aTesNd apoK MpH-
BefieHsl B Tabu. 7.1.

[Ipu ycraHOBKe apoK Ha KOJOHHE WJH CTEHH 34aHHS HX MPOEKTHPYIOT
CO CTa/JbHBEIMH 3aTSIKKAMH, KOTOpble H3TOTABJAHBAIOT M3 KPYIJIOH CTajH
(npu HeGoJIBUINX MpoJeTax) WA ABYX CTaldbHbIX npoduneli. [das npenot-
BpallleHus OpPOBHCAHUA 3aTSMKKH OOABELIMBAIOT K apkaM C [OMOLIbIO
TSXKEH, NOCTAB/MEHHBLIX HA TAaKOM PacCTOAHHH, 4TOOB HX TFHOKOCTb Oblia
He Bosee 400. HeusMeHsieMOCTb MOJIOKEHMS W YCTOHYHBOCTb apok obec-
NeYUBAOT YCTAHOBKOH CHCTEMBI CBSI3€fl B COOTBETCTBHH C PEKOMEHAALHNAMH
§ 10.1, 10.2. [Ipu nposere apku ¢ 3arTsekkamu Gojdee 30 M ONHY U3 OmOp
BBINOJIISIOT TOABHIKHOM.

-~ Jlna ofecrieueHns] MOBOPOTA B Y3JaX M COXPAHEHHA NDHHATOH npH
pacuere cxeMmnl mpu JedopMauuu OT BO3IefICTBHS HATrPy30K OMNOPHHIE U
KJTIOUEBbIE IAPHUPE! MPOEKTHPYIOT € YUETOM CJAEAYIOIMUX PeKOMEeHaiui.
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Ta6nauna 7.1. Cxemr apok [11, 38]

Cxema in kep

Tiponer i
™ , byt

Crioco0 u3-

k 0
w % Gropnenus

Kaeenoie doujameie u (hpanepusie apku

o 12,..30  1/2,..1/5 1/20...1/40 4...6
- 5
by

1/4...1/6 1/30...1/40 2,5...4

1/2...1/6 1/20...1/486  4...6

= - 12..30  1/4...1/6 1/35...1/50  2...4
» ~ EIE
- b

Ea e 18...72 1/4...1/6 1/30...1/50 2,5...4
! E u Gonee
é—y b
l _
t

——y

Py
X

5= Uy

Epyctmmbte APKU HQ RAQCHURYOMbIX HA2eAAX

Kpyaxcaronoe apku ua docox Ha 28030Ax

< 9.15 1/2,..1/6 1/20...1/40 5,..7
< E

.15 1/4..,1/6 1/50...1/80 5...7

5...20 3apoackoi

5...20 To xe
5...20 >
5.20 »
5...20 »

g 12...60 1/2,..173 1/30..,1/50 2,5...4 3...5 »
j@

—  Tloctpo-
eUHBIH

10...20 [loayaa-
BOACKOM
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Ilnsa apox nposerom no 30 M conpsiKeHHe B KJIOYEBOM IIapHHpE U OMH-
paHue Ha pyHJAMEHT HJIH CTEHY OCYIIeCTBJSIOT JOGOBEIM YIIOPOM, 3aKpen-
Jsisl apKH MEXLy coGoii AepeBSHHBIMU HaKJaAKaMH Ha GOJTax WJH C 1O-
MOIIBIO CTANbHLIX Opoduaelt, 6ammakos (puc. 7.1, a...d).

[Ipu nposerax apok Gosee 30 M B ONOPHHIX U KJ/IOUEBHIX y3Jax ycT-
pPauBalOT CTasNbHbie GallIMaKH C MJIHTOYHBIMH HJIM BaJHKOBHIMH lIapHUPaMH

S— 3
<

1 5 5
i LA === R <&

— =
< <&
2icopiy b} L Pn | delibr|de

u K 7

Puc. 7.1, ¥Y3am apok:

a, 6, § — ONOPHbIE Y3/abl apOKX HeOOJAbUIKX MNPOJETOB; ¢ — KJIOUeBO(l y3ea ¢ AePCRAHHBIMH HaK-
JagKamu, 0 — Ka4esofl y3ea Qs CTPebY4aThbiX 4dAPOK ¢O CTaJbHhIMH HakJdaAKaMH, & — TO
XKe, AJsi apok GOJIBIUK X TIPOJIETOR CO CTAJbHLIM OUOJOBKOM W HNJUTOYHLIM LWAPHHPOM; U -— KJIIO-
yepoft vien co CTasibibiMil 63]1]5\,’[8|{2MH H BRANUKOBBIM {HAPDHUDOM] H — OﬂOpr”ul C BAaJIHKORLIM

WapHHpOM; K — cedeHue KJeeloli AOWATOH apkKH; 4 — TO e, KJeeloil danepHoil;

!/ — cranbHOlf cBapHoi OGaluMak: 2 — apKa, 3 — cTajdbHan 3aTAWKa, 4 — BRJCEHHBIE CTepPiK-
HH; § — aHKepHOe KpendeHie, 6 — JepensiHHble HarkJAaAKku; 7 — 6oate;; 8 — cTajbHble Kpe-
NeXHbE /eMeHThl; 9 —- Or'oI0BOK W3 THYTOrO W/ CBAapHOro nupodunsi; [0 — onopHast MUHTa;
1/ — AauTOYHBI WAPHHD; /2 — MOHTAXKHAN CTAJbLHAR Hak/JAajka; /3 — CTajJbHad, BPe3aHHast
B apKy (acouxa; /4 — orpaHudntenbHbie 60KOBhle peGpa M3 CTaJbHOro JHcTa; 1§ — CTanbHhie
feTann IJsl ONUPAHUs BaJHKa; /6 — BAaAWKOBGIT wapHup; /7 — pebpa Gaummaka; 78 — waiibui.

(puc. 7.1, e, s, u). KoHCTPYKTHBHBIX pelleHHH [IAPDHUPOB apoK MHOrO
H UX BLIOOD 3aBHCHT OT KOHKPETHBIX YCJOBHH MPOCKTHPYEMbIX 4pOK H
BO3MOKHOCTH uX H3rotoBjeHusi. Ha puc. 7.1 paHBl HEKOTOpHIE U3 Hau-
6osiee yacTo npHMensieMbix y3aos. [Ipyrue pewieHusi npuseseHs B [6, 24,
26, 301.
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Yeuaus B apKax ONpeesIsiioT METOJAMH CTPOUTENbHOH MEXaHHUKH TPU
3arpyxeHud UxX HanGoJlee HEBBITOJHBIM COUETAHHEM HArpy30K: NOCTOSHHAS
H CHEeroBasl Ha BCeM NPOJeTe U BpeMeHHas OT MOJBECHOTO 0BOpYyIOBaHHUS,
IOCTOSAHHAA Ha BCeM NpoJieTe, CHEroBas Ha OJHOH CTOPOHe apKu (paBHO-
MEPHO pacnpefefeHHasl WU TPeyroJabHas) H BpeMeHHas OT MOXBECHOrO
obopynoBanus A4 apok npu f/I < 1/3; BerpoBas B coueTaHHH C MOCTOSIH-
HOH M BpeMeHHLIMH CHEroBOi W OT MOABECHOTO 0O0PYI0BaHHS — [/l apPOK

PZH}E}IIID::-.

9

AN N2

Ys
Y,

b | |
=021 0.751 0,251
NN ¢
]
¥
b
a
LA S
gii”' JEEEEEEENEEEEEEEEEEXEEE N XNEE)
4, Fa4?
IS NS &
x 3
I
~ h
N * ‘s“
< _ 4
S < ;\ I{Q
(S
<1 N
o/
A
Y
v &
X, =1l/2 “
9
%
L, /2
[4

&

Puc. 7.2. T'eoMeTpHYeCcKHE W pacueTHble CXeMbl apOK:

a — KPYroBo# ¢ [OCTOSIHHON W CHEroBOHd Harpyskamu; 6 — CTPeNb4aTo#l ¢ MOCTOSIHHOMN, CHEro«
BOH M BeTPOBOI HArpyskamu.
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¢ oTHomenueM f/l > 1/3 (puc. 7.2). OpHOBpeMeHHOEe [eHCTBHE ABYX H
Goslee BpeMeHHBIX Harpysok yuurthiBaior no CHwull 2.01.07-85.

Tlpu nerkoM mokpuiTHH HauGoMbINKE H3THOAKONINE MOMEHTH B CEUEHHAX
apoK MOTYT BOSHHKHYTb TaK)Ke B HE3arpyXKeHHOP CHEroM [OJIOBHHe, Ile
BETPOBOJI OTCOC CO3/@€T YCHJIMA C TE€M K€ 3HAKOM, UTO H OT CHerosof
HarpysKu.

B ofuem ciyuae opu pacueTe apoK ONpeNensiioT ONOpHbie peakuu#
1A KaKIOTO BHJA HarpysKH, pasOuBalOT apKy M0 AJHHE Ha PSi ceueHud
H HaXOAAT MX KOODJAHHATEHL, a 3aTEM YCHJIHS:

M,=Ms—Hy,, N,=Qgsing,-- Hcos,;
Q. = Qg cos ¢, — H sin g,,,

rie Mg, Qg — COOTBETCTBEHHO H3THGAIOIHI MOMEHT W MONepeuHas cujia
Ha PACCTOAHUH X, OT JIEBOH OMNOPH, onpefeiseMble Kak A Ganku Ha
ABYX omopax mpoJjeroM [; H — pacriop apku, ¢, — YroJ HaKJOHa Ka-
carteJbHOH B TOUKE n K TOPU3OHTY (cMm. puc. 7.2).

Jlas yCKOpEHHs CTaTHYeCKOTO pacueTa pPeKOMEHIYEeTcs Moab30BATLCSA
rabnuuamu npua. VII u VIII wan DBM. Pacnop B ABYXiLapHUPHBIX ap-
Kax c¢ oTHoweHHeM [/l < 1/4 nonyckaercs onpenenaTh Kak s Tpexiiap-
HUPHLIX. BHauaje HaxoAsT H3rubawlide MOMEHTH BO BCEX CEUEHUAX,
COCTaBJ/ISIIOT CBOAHYIO TaG/HIy M ONpPeAessIOT TOUKH C HAUGOJBIIUMH MO-
meHTamu. JI1g 3THX ceueHHii HAXONAT HOPMAJbHLIE CHJbI, & TaKXKe HOp-
MajlbHble W TOTEpPEeuHble CUABl B I1APHUPAX.

(107)

7.2. KNEEHLIE ROWLATBIE U (b AHEPHBLIE APKM

Kaneerrle MHOrOC/IOfHBIE HOWIATHIE apKH MPHMEHSIOT HaubGojee [MH-
poko. OHH n€rKH, KPACHBEL, NEPEKPHIBaIOT GoJblide nponethl. Kieenbie
Joularo-paHepHEle apKH MPHUMEHAIOT 3HAUUTENBHO peXe, BCIeACTBHE GOoJlb-
1of TPYAOEMKOCTH UX H3TOTOBJEHHS, MeHbIlEH OrHECTORKOCTH M AeduLuT-
HOCTH BbICOKONpOuHO# (aHepsl. CxeMmy apku BuIGHPAOT B 3aBHCHMOCTH °
OT Ha3HaueHWUsa 3[aHHUs, €ro NpoJieTa, MarepHana KPOBAH M YCJOBHE n3-
COTOBJIEHHSI.

ApKH TPeyroJibHOrO OYepTaHHf, KaK [PAaBHJIO, NPHMEHSIIOT C KpOBJeH
13 acOECTOIEMEHTHHIX BOJHHUCTHIX JAHCTOB € HEOOJBIIMM YKJOHOM AJA
OLHOSTaXHBIX MPOU3BOACTBEHHBIX 3MAHUH NPOJeTOM A0 24 M € YCTaHOBKOU
Ha CTOMKH WJIH CTEHH! 3[aHHs M BOCMPHATHEM PACHopa C MOMOLIBIO CTaJb-
HBIX 3aTsxeK (cM. Tabn. 7.1). ApKU ¢ KPYTHIM YKJIOHOM — AAS CKJIaf0B
MHHEpasibHbIX YAOOpeHuil ¥ APYrHX CHINYYHX MarepHanoB C YCTAHOBKO#H
HEeMNoCPeACTBEHHO Ha (PYHIAMEHTHI.

M3arotoBsieHHe noJiyapok B BHJE MPSIMOJHHENHBIX 3JEMEHTOB M cOOpKa
UX He BBHI3LIBAIOT 3aTpyAHeHHH. OfHAKO ceyeHHS JEPEeBSIHHLIX 3JIeMEHTOB
00JbINe ¥ PACXOJ APEBECHHD! BhILle, YeM AJIS apOK KPUBOJWHEHHHIX.

a5 ymenbliieHnss H3ruGarolliiX MOMEHTOB B apKaX, HOpPMaJjbHbe CHJILY
NPUKJ/I2JLBAIOT B y3/1aX CO CMELIeHHEM BHH3 OT reOMeTPHUYEeCKOH OcH 3Jie-
MeHTa. B 3TOM c/iyuae ysJel apK¥ pAacloJlaraloT He M0 OCH 3JeMEHTOB
(cM. puc. 7.1, @). D10 CHUKAET pacxXol JpPeBeCHHBI, ONHAKC BHLI3LIBAET
HepaBHOMEpHOEe paclpeie/seHHe KacaTeJbHbIX HalpsKeHHH, OCOOeHHO B
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onopHbIx y3nax. Tlpn 6Go/bIIHX 3HAUEHHAX [IOCJENHHX PEKOMEHIYeTcs
CTaBHTb BKJEEHHLIE B ADEBECHHY cTepxHM (cMm. puc. 7.1, @, 0).

C ue/bi0 3KOHOMHUH JpEBECHHbI, a TAKKe HCK/OUeHHs KOHUEHTpauuw
KacaTeJIbHbIX HanpsKeHHH, ocoOeHHO B BBHICOKHX apKaX, MOXHO NpHMe-
HHTb MOJYApKH B BHJAE JOMaHLIX 0asoK, COELHHSAIOMWUXCA B MecTax nepe-
JoMa 3y6uarthM cTbIKOM (cxema -— Ta6a. 7.1), rHyTOK/JeeHHX (cxema —
tabn. 7.1) UM nepeMEHHOro CeyeHHs B BHIAE [IBYCKATHBIX 0a/0K
(cxema — Taba. 7.1) ¢ nepejauei HOpPMAJBLHOH CHJBI MO OCH ONOPHOTO
ceueHus Gaaku [53]. B pacuerHoM ceuenun, rae uaruGaiolinii MOMEHT Hau-
60./1bIIUHA, BO3HMKAeT MOMEHT OOpaTHOrO 3HaKa, OT BHEIEHTPEHHOro NpH-

t/a=025
a30.5

Puc. 7.3. I'paguxu x03¢puunenTon:
a — key npp ¢/h = 0,4 u o= 12...18° 6 — ky mpu o = 0...45°.

JIO}KEHHS! HOPMa/bHBIX CUJl 3a CYeT YBEIHUYEHHOH BHICOTH OajKy¥ HAH ee
U3a0Ma.

[lpn pacuere apoK TpPEYrobHOTO OYEPTaHHs, 3JAEMEHTHl KOTOPBIX
HMEIOT napaJsnesbHble KPOMKH (cxeMbl | — rtaba. 7.1), onpefensiior reo-
METpHUECKHEe pasMepbl U YCHJAHA OT MOCTOAHHOH, CHEroBOH M TEXHO.0TH-
yeckoil Harpysok. [IpHHUMaIOT BLICOTY ceyeHMdA noJayapku no rtaba. 7.1,
HIHPHUHY — HCXOA U3 YCJIOBHH MOHTaXKa W C YUETOM COPTAaMEHTa NOCOK.
Toxfupaior ontumanbHOe 3HaUGHHe SKCUEHTPUCUTETA CMElleHHS HOpMadb-
HOH CMJIBI OT TeOMeTPUYECKOH OCH 3/1eMeHTa, NpH KoTopom Moy &~ My,

Conr == M/(N (§ + 1)) (108)
[1poBepsitor npuHAToe cederne no gpopmyaam (20) ... (27). KacaresabHerle

HANpAXKEHUA OUPEAL/ISIIOT ¢ YUETOM UX HEPABHOMEDHOrO pacnpeae/ieHus
O BBLICOTE CEUYCHHA

T = QS/(6JE) ke, (109)

rie ke — HAXOOST MO pHe. 7.3, a.

PaccuuTelBaloT 3aTAXKY, €€ CTBHIKM M KpeIJeHHe K OINOpHOMY y3.ay,
a rakxke noasecku satskek (CHull I1-23-81 *) u ysaw no npaeugaw, us-
JIOXKEHHBIM HHXKe.

B apkax ¢ sjemMeHTaMH HU3 JBYCKaTHBIX 06ajok (cxema, Tab.a. 7.1)
pasmepbl cedeHMsl MOCIEAHMX OPHHHMMAaT no taba. 7.1. YkJon BepxHux
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TpaHell IABYCKATHBIX OajloK BBHIOHPAIOT MO Marepuany KpOBJH, OLHAKO
C TAKHM pacueroM, 4roObl BHICOTa 0AJKW B l1apHUPAX A, Oblla He MeHee
0,4 ee BLICOTH B MecTe 0epesioMa Acp, @ YKJIOH BepXHel TpaHH MO OTHO-
{IeHHI0 K HUKHeH KpomKe coctasasn 0,05...0,1. Mecto nepesioMa BepxHel
KPOMKH peKOMeHIyeTcsi MpHHUMATh Ha pacCToAHHMM x = 0,25/, DnemeHTH
IPOBEpPSAIOT N0 TeM Ke (opMyJaM, UTO W apKH C Napa/JiesibHbIMH KPOM-
KaM#, HO C YyueToM OCOGeHHOCTeH pacyeTa CxKaTo-H3OTHYTBIX 3JEMEHTOB
nepeMeHHOTO MO BHICOTE CeYeHHsl, a TaKXKe yKasaHuit § 6.2.

Apxn U3 rHYTOKAEEHBIX OAJIOK pPAacCYMTHIBAIOT TAK Ke, KaK TPeyroJb-
Hble, HO C AOTIOJHHTEbHBIMHE fipoBepKamu (cm. § 6.2).

B nomaHbix apkax ceueHUe B MecTe CTbIKZ NPOBEPSIOT € yuYeTOM €ero
ocnabJieHls ¥ HanpaeJeHHusl -HOPMaJdbHbIX HanpsXeHH# (oA yrJoM K Bo-
JIOKHaM JpeBecHHBl 0o dopMynaM, npuBefeHHbIM B § 8.2 npu pacuerte pam
U3 TPAMOJHHEHHBIX 3/eMeHTOB. Bo usbexxanue paspyuieHns 3y0uatoro
CTbIKAa NPU TPAHCHOPTHPOBAHMH M MOHTa)i€ KOHCTPYKUHH peKOMeHAyeTcs
IepekpLIBATh €ro ¢ IBYX CTOPOH AepeBsiHHBLIMM HaK/aalKaMH, 3akpelnJieH-
HEIMH GoJTamu.

[IpoBepsia apky Ha NpoUYHOCTb, THOKOCTL ee OnpelessioT N0 pPacyeTHOH
AnuHe [, = 0,5s, ecan yroJ nepenoma B KJjwoueBom wapHupe Goaee 10°.
[Tpu menbuinx yraax [, = 0,58s, rae s — nosHaa AnnHA OCH APKHM MEXAY
OMOPHBIMU [IAPHUPAMHU.

KJeeHble pomartble apku KPUBOJHHEHOro OuepTaHus Jiyuile APYrHx
paboTaioT Ha cTativeckHe Harpys3kH, OJHAKO H3roToBJeHHe HX Oonee Tpy-
J0eMKO. ApPKH [0JIOrOro ouepTaHHst NPUMEHAIOT B OCHOBHOM B OGLIeCTBeH-
HBIX 3AaHHUSX, CTPEJbUATOrO — B CKJA4faX ChIMy4uX MaTepHasoB.

Apxu OOGBIUHO H3TOTOBJAIOT C MOCTOSAHHBIM [0 LJIHHE NPSAMOYTOJbHBIM
nonepeyHbM cedeHueM (cM. puc. 7.1, k), a uHOrga, ¢ UEJBIO 3KOHOMHH
JpeBECHHbl,— JBYTABPOBOrO CEYEHHS H OUEHb PelKO — C NepeMeHHLIM Mo
JJIHHE MolepeuHbiM cedeHueM. TIpH HEOOXOAMMOCTH YMeHbUIEHHS €ro Bbl-
'COTHl WJIM YBeJHUEHHs1 Hecylleli CNOCOOHOCTH apMHpYIOT CTalbHOA ap-
MaTypo#.

[HyTOKNIEEHBIE APKHU HM3TOTOBJAAIOT U3 CTPOraHbIX AOCOK TOJIMHON He
Gosiee 33 MM C OTHOLLEHHEM Pajlyca KPUBM3HBI apKH K TOJLIMHE AOCOK
R/a > 200. Tpu 6onpinx nposerax apoK, KOTAa WIHPHHA ceueHUs 60./b-
1le UIMPHHBLI AOCOK [0 COPTAMEHTY, BO3HHKAaeT HeoOXOAUMOCTb CKJIeHBa-
HUsl JOCOK 1O [IHPHUHE, a TaKXKe MPUMEHEHHS MOHTAXHBIX CTHIKOB, €CJH
pasmepbl 0JyapoK OPEeBHILIAIOT [ONYyCTHMbE rabapuThl DepeBO3UMBIX
TPAHCNOPTOM KOHCTPYKuM# (puc. 7.4). OnnpanHue KPHBONHHEHHBIX apok
B y3/aX BbINOJNHSIOT UEHTPHPOBAHHO € 3aKpelleHHeM CTaJbHbIMH Oau-
MaKamMH WM KpenexHBIMH fetaisMu (cM. puc. 7.1, 6...u).

Tlpn BEICOKOM MOTMEpPEeuHOM CeYeHHH apKH M 3HAUHTeNbHBIX BPEMEHHBIX
{CHeroBLIX H BETPOBLIX) HATPY3KAX DEKOMEHAYETCS 3aKPEMJisiTb CBA3AMH
He TONbKO BEPXHIOIO, HO U HUXKHIOIO ee KPOMKH. B KOHCTpPYKTHBHOM pac-
ueTe KPHBOMUHEHAHBIX ApOK NPHHHMMAIOT pasMepb! MOIEPEYHOTO CeYeHust
no taba. 7.1 ¢ yueToM yCJOBHH MOHTa)a W COPTAMEHTa NHIOMATEPHa0B.
Moxuo Bocnoansosatbest dopmydoi [12]

=kV M/b, (110)
rae k = 2,6...2,9; b — minpuna ceueHusi, cM; M — usrubawouinii MOMEHT
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B pacueTnom ceuenuH, KH - M. Onpenensior reoMeTpHuecKHe XapakTepH-
CTHKH CeYeHHs, (IPOBEPSIIOT NPOUHOCTb U YCTOHUMBOCTh 4PKH B IJIOCKOCTH
KPHBH3HBI NPH HaubGoJee HEBEITOAHLIX COUETAHMAX HArpy30K KakK CKaTo-
H30THYTOro 3JemeHTa 1o dopmynam (22) ... (27). [lpu stom pacueTHyio AJu-
HY 3/eMeHTOB [, TIpHHHMAIOT PaBHOM:

Has TPEXLIAPHUPHAIX aPOK fpH cnmmerpnquoﬁ H HeCHM-
MeTpHYHOH Harpyskax RN . ... 0,58
Jaa aByxMmapHUpPHBIX OPH cummeTpuquou Harpyaxe .~ . 0,358
To xe, mpu HecHMMeETpUUHOH . . . .+ .. 058
Jasi AByX- ¥ TPeXIIapHUPHHIX apOK NpH KOCOCHMMeTpH‘-IHOH n
s
Harpysne.....................lo=(2]/3[—.r__——~ag) (111
s

NpuMeuauue §-— NONHAA AAUHA AYTH apKH; & — UEeHTPaJbHLIA yroJi fodyapkd, pan.

3
§J‘q
N
Y ——
3 § 7 N
a
Y 3
Q_‘L’___ # ‘$- 4 - # === E
- ) % 1 E:) -
N —+ & T—F— =
L 1 td
:‘J < ez L7
C £ —
¥ ] s s
b [ Oy 4L
I
Puc. 7.4. MorTaXHBl¢ CTBIKH GOJbLICTPONETHBIX dpOK:
Q@ — HATRKHON CO CrajbHbIMB OOKOBBIMH HaKJajKaMH; ¢ — ¢ BKJIEEHN bIMH CTEPHKHSIMH o Gaw-

MAKdMU; 6 — C RKJICCHHBLIMH CTEPXHAMI Ha HATSKHBIX MybdTax;
] — CThIKYeMasi apia, 2 — cTafbHad Hak/JAaldka, 3 — CTAXHON 60oaT; 4 — rayxapp; § — CTadb-
HOH Oawmak; 6 — JHepeBAHHbIe HaKAaAKH; 7 — GOATH; &8 — BKJEeliHLIe CTePAHI; 9 — CTAXK-~
Hble MY®TbL; 10 — 3anonHeHHe CThLIKa noanMepGeToHOM; [/ — ralku. BOCIIDHHUMAIOUIHE CXH-
Maloiiie ycuada: [2 — ToO Ke, pacTdrusamye; /3 — vapyxHas uoaymydra; [4 — pesbba
noAyMy®T, /34 — BHYTPeHHR9 noJymydra.

Apkn Bcex BujoB H OpPM PACCUMTHIBAIOT HA YCTOHYHBOCTb MJIOCKOH
opmul ue(popanosaHuﬂ CZKATO-U3THOAEMBIX 3JEMEHTOB 10 (opmyJam
(26), (27) ¢ yyerom 3aKpennenusi TOJABKO CKaTOM HAM CKATOH Il pacTAHY-
TOH KPOMOK.

B dopmyan NPOBEPKH (POUHOCTH MO Ae)OPMHPOBAHHOH CXEMe K Ha
YCTOHHUBOCTb MJIOCKOHA (opMbl 1eOPMHPOBAHHS apok BCeX BHIOB pac-
yeTHble 3Hauenua N v M; npHHUMAIOT B ceyeHHy ¢ HaubO/bUIUM H3rHbaio-
KM MOMeHTOM (A3 npoaepﬂeMoro cllyuast CoueTaHHs Harpysok), a npu
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onpeneaesn KoapuurenTos § B (22) NOACTABATIOT 3HAUEHHE CKHUMAIOMILH
cuapl N, B KJIIOYEBOM CEUEHHU apKH.

Kneenble pomwato-faHepHble apKu TPeyroJbHOr0 H KPHBOJAUHEHRHOro
OYePTaHUA [POEKTHPYIOT B OCHOBHOM KOpoOuYaTOro mnpsIMOYTrOJIbHOTO [O-
nepeuHoro cedeHus (cM. puc. 7.1, 4) no npaBnIaM KOMIIOHOBKH (aHepHBIX
" Gasiok. JIocKH MOSICOB pacnofiaraloT B CeUeHHH TOPH3OHTANbHO, a daHe-
Py — BoJOKHAMH pyGaillek BROJb MOSICOB apKU. YYacTKH BO/M3H ONOP-
HBIX U KJKYEBBIX INapHUpOB AAHHOR 1...1,5 BBICOTEI apKH NpPOEKTHPYIOT
CIJIOLIHBIMH U3 CKJIEeHBIX [OCOK, KAK B KJIeeHbIX MHOTOCJOHHBIX apKax.

KOHCTPYKTUBHEIA pacueT paHepHHIX apoK BEAYT KaK CXaTo-W30rHy-
ThiX 9/IEMEHTOB MO MPUBEJEHHbLIM [EOMETPHUECKHM XapakTepuCTHKaM Io-
nepeuHoro ceueHus. [IpoBepsAOT MPOYHOCTb U YCTONYHBOCTD APKH B ILIO-
CKOCTH JeficTBUS H3rubarollIX MOMEHTOB C HCINOJb30BaHHEM (POpMYJ
(20) ... (22). PacuerHble LJUHBI IPUHUMAIOT TaKHe e, Kak Jis JAOllaTo-
KJIeeHBIX apOK. Y CTOHUHBOCTH NJIOCKOH (GopMEl NehOpPMHPOBAHHA CKATOIO
fosica

N/Fep 4+ M;/Wep < Ry (112)

[Ipounocts ¢aHepHOH cTeHKH Ha JAeHCTBHe [VIABHBIX PACTATHBAIOLLHX
HanpsKeHH# N ee YCTOHYHBOCTD MOXKHO NDPOBEPUTH o (opmyJaam, NpH-
BeleHHBIM JJ1s1 npoBepKu ¢aHepHEIx Oanok (§ 6.3).

KOHCTPYKTHBHOE pelieHue OROPHBIX H KJOUEBLIX [IAPHUPOB BHIOHPAIOT
B 3aBMCHMOCTY OT BHJA apoK, HX NpoJera H crocoba onupanusa. Ons tpe-
YTOJBHBIX apoK npoJseroM Ao 30 M, ONHPAOUIHXCA HAa CTE€HBl HJIH KOJOHHL
31aHnil, OMOPHBIA y3es pelarT ¢ MNOMOIIBIO CTankHOro 6ailiMaka ¢ BHe-
[IeHTPEHHBIM NPUJIOKEHUEM HOpMaabHOH cuianl N (cM. puc. 7.1, a), a aas
KPYrOBbIX HWJM JIOMaHBIX apoK — C  [EHTPAJbHBIM  [PHUIOKEHHEM
(cm. puc. 7.1, 6). YnopHyio NJIUTY NPHHHMAIOT M3 CTaNbHOTO JIHMCTA
{cM. puc. 7.1, a) uau npoduas (cM. puc. 7.1, 0), a 3aTaKKYy KpensT K Bep-
THKAJbHBIM [leKaM OalliMaka CBAPHBIMH UIBaMH,

OnopHywo mauTy OaliMaka pacCUUTHIBAIOT Ha H3rub OT Hanps:KeHHii
CMATHUSI, BBI3bIBAEMBIX OTNOPHOH peakuHeld, a YIOPHYIO — OT HanpsKeHHH,
BBI3LIBAEMBIX CXHKHUMAIOUWEH cujgod B apke. [Ipu HeoOGXOAUMOCTH MJHTHI
YCHJSIIOT pebpamH.

Topeil apku NpoBepsIIOT HA CMSITHE C YUeTOM KOHIEHTPalUyd Hanpsaxe-
HuA (NpH CUMMETPHYHOM pachoJioxkeHuu Oarimaka)

GZN/FCM<RCMOL/€N7 (113)

e ky — Ko3QpULIUeHT, YUUTHIBAIOIUNA KOHUEHTPALMIO HaNpsKeHUA NMOoJ
KpOMKaMi GalllMaka u onpeiensiemplii no puc. 7.3, 6, npu 0,25 << c/a <<
< 0,5 — no sqiuHelHO# uuTepnoasiuyu. Ilpy cMmeliendn 6aniMaxa OT LEHT-
pa 3JeMeHTa MpPOBEPSIOT HAUpshKeHHs no meronuke {38].

Bricory Gammaka hg npuHHMaoT He meHee 0,4 BBICOTBI CEUEHHS] aPKH.
‘Onupanne apok Ha (QPyHAAMEHThI JIOOOBEIM yIOPOM NpH fpoJerax Ao 30 M
NoKa3aHo Ha puc. 7.1, 6, a ¢ MOMOLIBIO BaJHKOBOrO ILapHHpa mnpH [ >
> 30 m — Ha puc. 7.1, o.

B kJioue apku conpsraioTca JOGOBLIM YHOPOM C 3aKpeIl/IeHHeM CTHIKa
Hakaagkamu (cMm. puc. 7.1, e, 0) ub0 ¢ NOMOLIbIO TNJAMTOYHOTO (CM.
puc. 7.1, e), BaaukoBoro wmapHupoB (cMm. puc. 7.1, u). B ysaax
@10 puc. 7.1, 2 npoBepslOT Ha CMATHE OT ycWius N TOpel apkH,
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Ha u3rub — Hak/aaaku ot MoMenta M = Qe,/2 u GoaTel, Kpensuiye Ha-
KAaJKH:

Rl = Q/(l h el/eg) < TMHHnGnCp; Rz = Q/(62/61 - 1) < TMHHnGnGD’ (1 14)

rae R, v R, — peakTuBHbe ycHausi B GosiTax OT AEHCTBHA MOINEPEUHON
cuibl Q MPH HArPYKEHWH apKH HECHMMETPHYHOA HarpyskoH; Twm —
HaWMeHbLIAs Hecylasi CrocoGHOCTh OAHOro 6oJTa B OJHOM paboueM iuBe,
Belupc/sieMas nmo Ta6a. 3.3; ng — KoauuecTBO 6OATOB B DALY; Mep —
KOJ1HuecTBO pafouux mBoB (cpesoB) Gonta.

B yane no puc. 7.1, ¢ onpeaeisior pasMepsl MJIHTOYHOTO IIAPHHPA U3
YCJIOBHH CMATHA H U3ru6a, NPOBEPSAIOT Ha CMATHE TOpPeL apku, Ha H3rub
YIOPHYIO miMTy GaliMaka, Kak ABYXKOHCOJIbHYW GasiKy mpoJseramu bn/2,
CBapHble IIBBI, KpeflsllHe CTaJbHbIE 3JEeMEHTHl, a TaKXe PacCUuHTHIBAIOT
GosThl, Kpensiiie 6allIMak-OTOJIOBOK MO ¢opMyJie

T6 = Qe/hc < TMﬂHn6~ (1 15)

B ysaax no puc. 7.1, o, u 0poBepsIOT Ha CMATHE TOPel apKH, Omlpe-
NeJAI0T pa3Mephl BaJMMKOBOIO liapHHpa M3 YC/I0BHH paloTH ero Ha cpes
u u3rub, a mMeK — Ha CMSATHE, PACCUHTHIBAIOT LIBLI, KpensliHe MeKH K
GaliMaky, a Takxe 60/ThI, Kpensuye 6alIMak K apke 10 paBHOJEHCTBYIO-
MeMy YCHJIHIO MaKCHMAJbHO HarpyxeHHoro 6osra ot AEHCTBHA Iepepe-
apiBatoilell cutst QW mMomenta Mg = Qe,

Ro= 1/ (B )+ () < Tatn (Li6)

TIe ng — KOJHUYECTBO OOJITOB B KpailHeM TOPU30HTaJbHOM pSAY; Hlg —
ofilee KOJMHUECTBO GOJITOB B BalllMake; z — PACCTOTHHE MEXKLY KaxJOH
napofl GONTOB; Zwake — TO XKe, MeXAY KpalHUMM Gosatamu (cM. 7.1, u).

B omopHBIX M KJIOUEBHIX y3/JaX apOK BCJAEACTBHe ONUPAaHHA HX He-
NOJIHBIM CeueHHEM uYepe3 CTaflbHbie 0dlMaKu, OCOOEHHO BHELEHTPEHHOM
(cm. puc. 7.1, @), B MecTax H3MeHEHUs CEYEHHs apKH BO3HHKAIOT 3HAYM-
TesIbHBlE KacaTe/lbHble HampsXKeHUs, KOTOpBE MOTYT NMPHBECTH K packa-
JIBIBAHHIO IepeBSHHBIX apoK. [y mpefoTBpalleHUsl 3TOr0 PeKoMeHAyeTcs
[34] B KOHUEBBIX y4aCTKaX apOK CTABUTH BKJEEHHBIE CTAJbHBLIE CTEPKHH,
a TakxKe pa3MellaThb MexAy CTaJbHBIMHA dj1eMeHTaMH 0alMakoB H TOPLAMH
apoK OPOKJaAKH M3 aHTHQPUKLUUOHHBIX MaTepHA/0B, KOTOPHIE TaKkKe H30-
JIEPYIOT TOPUBl OT KOHJEHCALHOHHOTO YBJAXXHEHHS CO CTOPOHBL CTa/bHbIX
GaniMaKos.

MoHraxkHble cThIKH (cM. puc. 7.4) cefyerT pacnoJiaratb B cedeHHsX
¢ HebOJIbIUMMH 3HAYEHUSIMH H3ruOaomux MoMeHTOB. OHH JOJIKHBI OBITb
[OpPOCTBIMU B H3TOTOBJEHHH U cOOpKe, a TAKXKe NOCTATOUHO >KECTKUMH [pH
AEACTBHH 3KCIIYaTallHOHHBIX HArpysoK.

Ha puc. 7.4, a nokasan CThIK, OCYIILECTBASAEMEIH C MOMOLBIO CTaJIBHEIX
HaKJal0K, 3aKpennsembix K ApeBecHHe GoJjramu. [1OTHOCTH €ro JAOCTH-
raeTcs HaTsKeHHeM CTBIKOBHIX OOJITOB, YCTaHAaB/JAMBAaeMblX € HOMOLLLIO
CTa/IbHBIX 0allIMakoOB B 30HaX AeHCTBUA HauGOJBIIUX HOPMAaJibHBIX HAMpsi-
xKenuill. BoaTel, Kpensuiie craibHble Hak/JAaJKH, PACCUUTHIBAIOT NO (op-
MmyJaam Tabn. 3.3, a cTelKOBHe GOJITH — Ha pactsikeHue. Hakmanky, pac-
[0JIOKEHHYIO B CepefiiHe BHICOTHl CeUeHUS! apKH, BLIMOJNHAIOT JepeBsHHOM
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H NPUKPENJAOT K apKe cTaibHHIMH 60aTamMu. Haknanky u 604Thl paccud-
THBAIOT Ha JeHCTBHE NepepesbiBalollell CHJBI B CTHIKE, KOTOPHIA BBINOJ-
HUTh HECJIOKHO, OJHAKO BCJEJACTBHE [OJATJIHBOCTH GOJTOB, Kpensiux
HaKJalKu, Tpebyercs NepHoAMYecKH MNOATSTHBATH UX.

MonTa)HB#A CTHK (cM. pHc. 7.4, 6) pelleH ¢ NOMOINBI CTATBHBIX
6alMakoB, NPHKPENJEHHbX K BKJEEHHHIM B JPEBECHHY CTATbHBIM CTEPHK-
HAM nepHoAndyeckoro npopuns. Mx craruBaior takxke ©Oosaramu. 31ech
HeoOXOJMMO ONpellesuTh JJIUHY BKJEeHHHX crepxkHed (cm. 3.5). Pacuer
CPelHHX HaK/aJOK, KpensiuxX MX H CTSKHBIX GO0/ITOB BBHINOJHSIOT TaK
XKe, Kak fo puc. 7.4, a.

Cruik Ha puc. 7.4, ¢ B [59] pemten ¢ noMouisio BKJIEEHHEIX B TOPIH! Je-
PEBAHHBLIX YacTefl apoOK CTaJbHBIX CTEPXKHeHl MepHOAMYECKOro Npoduis
C Hape3KOH M0 MX OTKPHITOH yacTH. [IBa BCTPEUHBIX CTepIKHS COEAUHSIOT
C MOMOIIBIO cTanbHBIX MydT. [IpoMeXyTOK MexZYy TOpLAMH apKH 3anoJ-
HAIOT noaumepberoHoMm ®AD]Jl. B 3TOM cThIKe BKJ/EEHHBIE CTEPIKHH BOC-
NPHHHUMAIOT [IPOROJIbHBIE YCUJIHUS CXKATHS M PACTSKEHHSs, a Takxke epe-
PEe3bIBAIOULYIO CUJY B JaHHOM ceueHHH. JIMHHY UX 3ale/IKH §; ONPefenaloT
no npaBuiaM § 3.5, a AJIHHY BBIIYCKOB M3 JIPEBECHHH M pacCTOsfHHE a
MeXJy JeMEeHTaMH Ha3HA4aloT B 3aBHCHMOCTH OT PACUETHOH AJNHHbI pe3bObl
b, Ha mydrax, auamerpa 60/ITOB H COOTBETCTBEHHO TOJIIMHE I1aH#0, raex,
CTEHOK MY(T.

Hunamverper otBepctuéi B noayMmydrax BHIIOJHSIOT Ha 6 MM Goablie,
yeM GOJTOB BCJEICTBHE BO3MOXKHBIX OTKJOHEHUH HUX 0OPH BKJAEHBaHUH
B JpeBecHHY.

CTplKOBaHUEe apOK BO3MOXKHO T4K¥Ke€ C MOMOIIBI0 HAK/JIOHHO BKJ/EEHHBIX
CTaJbHBEIX CTepXHell, B 3TOM coepuHeHMH HpH YCTAaHOBKE HAaKJ/OHHEIX
cTep:KHefl ynoOHee 3anOJIHATb OTBEPCTHA KJaeeM. [IpounocTbh ero Bhllle,
yeM NPH CTEPXKHAX, BKJECHHBIX BJAOJb BOJOKOH, BCJEACTBHE BO3MOXHOIO
ocjab/ieHHsl 3a CUET yCYLIEYHRIX TPEIMH H CKOJOB B JpeBecHHe. OfHAKO
IJIs CTHIKOB C HaKJIOHHO BKJIEEHHLIMH CTepXKHSMH Tpefyercs IONOJIHH-
TeJbHO CTaBHTh CTEPKHH NEPNEHJUKYJNSPHO OCH 3JeMeHTa 1Js INpeloT-
BpalleHHus pacKanelBaHHsA ApeBecHHH! (cM. puc. 3.8, &). CTHIKH ¢ BKJIEEH-
HBIMH CTepPXKHSAMH GOJlee XKECTKH, YeM 3aKpel/eHHble ¢ MOMOMLbI0 GOJITOB.

Npumep 6. Kaeenan apxa kpyrosoro ouepranus.

CnipoeKTHPOBaTE H PaCCUMTATh apKy AJA NMOKPHITHA 3JaHMS C TeMNepaTypHO-BJAAXK-
HOCTHBIMH YCJOBHSMH SKcmayartanun no rpynme Al B r. [locrka Cymckoi o6.acru.
Kaace orsercrBenHHOCTH 3saHHS — 1.

[Tposer { = 36 M, war KoHCTpykuuid B = 6 M. TlokphuiTHe ¥ Orpaxjamoiue KOHCT-
pyxuun — no npumepy 2. Matepuansr apru: Apesecuna cocHel ([OCT 8486—86E)-
craab Ber3me 6—1 (TY14—1 — 3023—80). ApxH NOKPEITHS ONMpAIOTCA Ha xenesobe,
TOHHble KOHTPGOPCH CTeH.

Buibop koncmpykmusroti cxemor, [lpuAHMaeM TPeXHIAPHHPHYIO apKy Kpyrosoro
O4YepPTAHUS C DPSIMOYTOJBHBIM IOMEpedHbIM CeueHHeM c onopamu (npu [ > 30 M) B Buje
IVIMTOYHBIX UIaPHHUPOB.

Teomempuueckuil pacuem. Crpeny noibeMa (cM. Taba. 7.1) mprrumaeM f = 36/6 =
= 6 M. Paguyc ochi apku

R = (2 4% /(8f) = (36% 4~ 4 - 6%)/(8 - 6) = 30 ™. LlenTpansusiit yroa
sin @ = I/(2R) = 36/(2 - 30) = 0,6; "
@y = 36°52"; cosy=0,8 (cm. puc. 7.1, a).
Jauna gyra apku s = 2nR « 2¢,/360° = 2m « 30 - 2 - 36° 52/360° = 38,7 m.
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Cmamuueckuil paciem. Harpysks oT nokphitus GepeM H3 mpumepa 2.
g" = 0,63/1,5 = 0,42 gH/M% g=0,74/1,5 =0,5 gH/m?,
8 C YYeTOM pACIOJIOMEHHSI NOKPHITHS MO AYre apKu
g% = 0,42 . (s/l) = 0,42 . (38,7/36) = 0,45 kH/m?%

g2=205

36 = 0,54 xH/m2,

Corntacro CHuIT 2.01.07-85 CHeroByI0 HArpysky NpPHHHMAEM B ABYX BapHaHTax:
PaBHOMEePHO paclpefeseHHas py = PyCit U TpeyI‘OJIbHaﬂ Py = PyCant (cM. puc. 7.2, a).
po=1 kH/M% k=1,

ci=1/(8f) =36/(8 + 6) = 0,75; ¢, =2 npu f/l =1/
n=1,59 opu g"/p,= 0,45/1 = 0,45,
Torza
Cpi=1+0,75+159 = 1,19 kH/m%
pp=1+2.159 =318 xH/m.

BerpoBasi parpyska Hpu NOJOTHX apKax He YYHTHIBaeTcs,
Harpysky or Beca apxu ompefeaseM no ¢opmyse (4) u taba. 7.1.

L gkp 954119
8o = 1000 l. = 1000 iy = (0,21 KH/M.
To 336

Tonnan Harpy3ka Ha | M apku:
g=(0,54-+0,21)6 = 4,5 xH/m; p;=1,19.6=7,14 gH/m;
py = 3,18 - 6= 19,08 kH/m.

HOasi ompefesdeHnst yCHJAHE HCTIONb3YeM MeTOAMKY, NDHBEIEHHYIO B TeKcTe H
Ta6xn. 1; 2 npua. VIII. PaccunthiBaem apky Ha cilelyOlIHe COUETAHUS HATPY3O0K:

a) NIOCTORHHOH H CHEroBoi PaBHOMEPHO paclpefe/leHHOfl [0 BCeMy MpOJIeTy;

6) NMOCTOAHHOH MO BCEMY MpOJETY W CHErCBOH DAaBHOMEPHO pACTpefe/ieHHOH Ha
IAanne, pasHoRt 0,5 mposera;

B) MOCTOAHHOH MO BCEMY MPOJETY H CHETOBOH MPH TPEYroJbHOH 3IMIOpe Ha MNOJO-
BHHE MpoJera.

B xpyroBbix apkax HauGOJIbILHe H3THGAIOLINEe MOMEHTbl BO3HMKAIOT NPH HECHMMeT-
PHYHOM 3arpy:KeHHH CHETrOBOH HArpysKoff, a HOpMaJlbHble H MONepeyHble CHJBI B OTOpP-
HBIX HIAPHHUPAX MPH MOJHOM 3arPyKEHHH MO BCEMY MPOJIETY.

CouetanHe «a» (g - py):

Vag="Vpgg=05gl=054,5.36=81 xH;
Hg=0,125 . gl*/f = 0,125 - 4,5 - 36%/6 = 121,5 kH;
Vap = Vg, = 057,14 .36 = 128,52 «H;
H, =0,125 - 7,14 - 36Y/6 = 192,78 kH;

V agtoy = 209,52 kH; H, =314,98 xH.

Couertanue «6» (g -+ 0,5p,):

V agtpy = 0:5¢1 + 0,375p, = 0,5 - 4,5 - 36 40,375 - 7,14 - 36 = 177,39 xH;
Vggpy = 0:5¢1 4 0,125p,! = 0,5 - 4,5 + 36 - 0,125 - 7,14 . 36 = 113,13 xH;
Higipy= 0,125 gl%f) 4 (0,0625 - p,2/f) = [0,125 - (4,5 - 36%)/6] +
- [0,0625 - (7,14 - 36%)/6] = 217,9 &H.
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Haun6oabmnii usrubaiomuii MOMEHT B cevenun npH x == 0,75[:
Mg =—0,00251g* = — 0,00251 - 4,5 - 36* = — 14,64 kH - u;
M, = —0,0169p,/* = —0,0169 + 7,14 « 36* = — 156,2 kH - u;
Mg+ M, = — 14,64 — 156,2 = — 170,84 kH « m,
Coyeranue «B» (g + pg):
V ap, = 5psl/24 =5+ 19,08 - 36/24 = 143,1 xH; V4, =81 143,1 = 224,1 xkHy
' VBp2 = p,l/24 = 19,08 » 36/24 = 28,6 xH; VB(g-}-p,,) = 81 - 28,6 = 109,6 «H;
H, =p,l*/48f = 19,08 - 36%/48+» 6= 85,9 xH; H = 121,54 8,59 =

= 207,4 kH.
HsruGatomufi MoMeHT B ceveHnu npu x, = 0,2[:
Mg = —0,0031g2 = —0,0031 - 4,5 + 36% = — 18,2 kH « m;
Mﬁ2 = (,0105 « 19,08 « 362 = 262,11 kH « m;
M(g+p2) = - 18,2 4 262,11 = 243,91 KH « m.
Hsrubaomuit MOMeHT B cevyenud x = 0,75/:
Mg = — 14,64 kH « m;
MD2 = — 0,0056p,l = — 0,0056 » 19,08 « 362 = — 138,48 xH - m;
Mgy py=—14,64 — 138,48 = — 153,12 xH.
Pacuetsble u3ru6aiollie MOMEHTHI
0M§g+"”’= 243,91 kH » M npu x; = 0,20 u M(g+p‘)= — 170,84 kH«M upn x =

Jua 3THX ceueHHH onpejiesisieM COOTBETCTBYIOIHE HODMaJIbHbIE CHbl, TlpH x; ==
= 0,2/

pa -+ po ,
Nigon = [(VAg —gx) + (vA,,, -2 x4)] sin @ + (Hg + H,,) cos ¢y =

= {(81 —4,547,2)+ (143,1 —-E'O—S;*_lﬁ

. 7,2)] 0,36 4
- (121,5 + 85,9) 0,933 = 227,88 xH, rae py = ”12/—"24= 7,63 xH.
[pu x = 0,75!
Nigton = (V Bg4p) — 8%0) 8in @5 4 Hig ) €05 @ =
= (113,13 —4,5 « 9) 0,3 4 217,9 + 0,954 = 229,67 kH.
PacueTHble ycnus:

npu x; = 0,2}
Migpy = 243,91 kH e m; N\ = 227,88 kH;
npy x = 0,75/
Mgypy=—170,8¢ kH .m; N, = 229,67 kH.

B omnopxHoM wapHupe:

NO(E-{-D:) = VA(g+p1) sin @g +- H‘g'i'p:) COS (g =
= 209,52 + 0,6 - 314,28 - 0,8 - = 125,71 +- 251,42 = 377,13 kH};

Qg0 = Vagg-+py €08 Po— Hgy p,) sin ¢ =
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= 209,52 . 0,8 — 314,28 . 0,6 = 167,62 — 188,57 = — 20,95 xH;
NO(g-|-p,) = VA(g+p2) sin @y 4+ H(g-i—p,,) cos @, = 224,1 . 0,6 -+ 207,4 + 0,8 = 300,38 «H;
Qotgtpe) = V a9 €08 Po — H gy p,ysin gg = 224,1 . 0,8 4-207,4 + 0,6 = 54,84 kH.

B kuaioueBom mapuupe N, = H = 314,28 kH npH nOJHOM 3arpyXeHHH Ha-
rpyskofl g + py; Qo =V, = 0,126p,/ = 0,125 - 7,14 . 36 = 32,13 «kH > Ve =
= 28,6 kH.

It BaprauT. Kneenas powatasna apka. Ilpunumaem apky nps-
MOYTOJILHOI'O CeYeHHS H3 COCHOBBIX JOCOK 2-T0 COpTa TOMLMHOM 33 MM (moc/le OCTPOXKKY),
BoicoTof h = 3,3 . 28 = 92,4 cMm, uTo cocTamasmer A/l = 92,4/3600 = Y, (oM.
taba, 7.1). lllHpHHY ceveHHA NPHHHMAEM BAHMEHBLUIYIO, TPeSYeMYIO 110 YC/OBHAM MOH-
Taxa b = 22,6 — 2 = 20,5 cM ¥ nosiydaeMyo H3 JOCOK LUHPHHOH 225 MM € y4eTOM ocT-
poxKKH 20 MM,

FeomeTpruecKHe XapaKTepHCTHRKY [ONEPEYHOTO CEUeHHS:

F=2¢0,5.92,4 =189 cm?; [=20,5.92,43/12 = 1347 685 cmt;

W =205-.92,42/6 =29 171 cm%; S=20,5.92,43/8 = 2] 878 cmd,

[ubkocTs B MJOCKOCTH H3THOaA:
Mg = lo/rx == 0,585/(0,289h) = 0,58 - 3870/(0,289 - 92,4) — 84,

. Tlpopepka mq coyerarHio «Ov:

( e Ne 217,9
Ne=H,, ,\=2179 kH; E=1— GReFgy - 0,425 - 1,31 - 1892 —
' A 3000
- =1—0,206=0,794, rfle ¢ = — = —— = 0,425 (cM. Tab. 2.2).
Ry, = 1,bmg + Moy s My = 1,5+ 0,871+ 1« 1 = 1,31 xH/em?® = 13,1 Mlla;

my, =1 npa R/a = 3000/3,3 = 909 > 500 (cm, 1a6n. 1.5 u 1.6)

My = M/E = 17084/0,794 = 21 516 xH . cm;
N My 229,67 21 516

vt W= T =R =

pacu pacu
= 0,859 kH/cm? = 8,59 MIla << 13,1 MlIa.
IIpoBepka 1O COUYETAHMIO B»:
' Nc = H

g =

tgtpg = 207,4 wH;

207,4
0,425 -1,31 - 1894
My = 24 391/0,83 = 29 386 kH « cm; ¢ = 227,88/1894 |- 29 386/29 171 =

= 0,12+ 1,00 = 1,13 kH/em? = 11,3 Mlla < 13,1 Mlla.

Ee1— =1—0,197 = 0,803;

B sarpyxeHHOR cHeroBoH Harpysko#i MOJOBMHE apKHM BEPXHAS KDPOMKa CeueHus
HCHBITRIBAET CXATHE, a8 HUMHAA pacTskedue. Jlis ofecreyeHHst yCTONYMBOCTH INIOCKOM
¢opMBl 1H3ruGa CTaBHM uepe3 6 M IonepeyHble CKaTHBlE CBH3H, PaCKPEMVIAIOUIHE BEpx-
HIOIO KPOMKY apKH. B nmpoTHBOMOJOXKHOH nonyapke HHXKHAS KPOMKa GyjerT HCILITHIBATH
CHATHE.

[TpoBepka mo ¢opmyae (26):

gy = 140 . [6¥/(h + Ip)] kg = 140[20,52/(92,4 - 3870)] 1,13 = 0,185;

ky — mo taba. 2.4:
Ly = 3870/(0,289 « 20,5) = 653; @, = 3000/653% = 0,007,
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YCTOlYHBOCTE apKH NPH COUETAHHH <B:
N My _ 227,88 +
PykonReFgp +(pManR"W6p 0,007 - 122,17 - 1,31 - 1894
4 29 386
0,185 - 6,89 - 1,31 - 29171

=071<1,

rie
koy = 140,75+ 0,06 (3870/92,4) 4- 0,6 - 0,644 » 3870/92,4 — 1] = 122,17;

k= 140,142 . 3870/92,4 41,76 - 92,4/3870 }- 1,4 - 0,644 — 1] 1 = 6,89.
Kacatenbnele Hanpsixkenus no dopmyde (14):

T= QMaKCS/(EbDach) = 54,84 . 21 878/(20,5 - 1 347 685 . 0,803) = 0,046 kH/cm2 =
= 0,46 MIla << 1,5 Mlla.

Onopuw it y3en PacueTHele ycHJIUS B OMOPHOM y3Jie: HOpMaJsbHas CuJa IIpH
coveTaHHH «a» N = 377,13 kH; nonepeunast cuia npm coueranuu «B» Q = 54,84 xH.
KoHcTpyxkuuio ysna npueumaeM no puc. 7.1, e. ONOpHYIO HNacTHHY AAS KpenjeHns
NUIMTOYHOFO WIapPHHpAa NpPHHHMaeM pa3MepaMu b, = 16 cM, Ay = 22 cMm. Hanpsaxenus
CMATHSI TOPUA apKy MOA TNJIACTHHOH:

0= N/F, =377,13/(16 - 22) = 1,07 sH/cu® = 10,7 MIla < R, = 15 MIla.

TosuyiHa nuacTHHEl M3 YCJOBHA paboThl ee KaK JBYXKOHCOJBHOH Ganku: g ==
= 377,13/22 = 17,1 xH/em; M = 17,1 - 112/2=1035kH - cm; W= M/Ry = 1035/23 =

(_S—— 45 cgt‘*; tomnuna naactueet O8; = V 6W/b= V 6 - 45/16 = 4,1 cM. TlpuHuMaem
= 4,5 oM.

[TanTOYHBI WApHUD npoBepsieM Ha u3rub u cmartue. Haru6: M = Qa == 54,84 X
X 3= 165 kH - c; W = 165/23 = 7,15 cm®, Tlpu wmpune by, = 12 cM TonmuHa
wapuupa 8y = V6 - 7,15/12 = 1,9 cm. TMpunumaen 8y = 2 om.

Custue: 0 = N/F,, = 377,13/2 - 12 = 15,7 xH/cem® = 157 Mlla << R,.

[MnrTouHbll MAapHHP nIpHBapHBAeM K ONMOPHBIM MJIACTHHAM, 4 NOCJIEJHHE — K THY-
THIM TPodHJAM, OOpaMJIAIONMM OTOJIOBOK apKH (cM. puc. 7.1, ¢). T'mytwiit npodunb
pasmepaMu hg = 400 MM, bg = 200 MM, Og = 12 MM npHKpemIAIOT K apKe GOoNTaMH
d= 20 wmm.

Yenane B Gonte: Ng = Qe/hg = 54,84 - 6/40 = 8,22 kH. Ilo ¢opmyne (47),
tabn. 3.3 Tg= 2,5d°n = 2,5.2%. 2= 20 kH > Ng. Kpome TOro, paccuHTHBAIOT
CBapHble MIBBI, Kpensulue MJIHTOYHHIH IIADHHD H ONOPHYIO IUIHTY, a TaKXe CTEHKY THY-
Toro npoguas B coorsercTBuu co CHull I1-23-81*.

24 BapuanTt. Kneenasg nowmarto-paHepHas apka, [IpuHumaem
apKy KopoGuaToro ceuenusi BHICOTOH A = 115 cM, YTO MO3BOJISET HCHOJB30BAaTh (aHep-
HBIE JHCTHI pasmepoM 1525 X 1220 mm (TOCT 3916—69*). Torma A/l = 115/3600 ~
~ 1/31, uto cooTBETCTBYeT peKomenfauuam TaGauupt 7.1. [llupHHy nosica mpHHUMaeM
TaKyl Xe, KaK B KJeeHOH Jjowartofi apke by = 20,5 cM, a TonmuHy ¢aHepnt 6¢=
= 12 MM > 10 MM > A /130 = 836/130 = 6,4 MM, BrICOTY nOsICOB KOMILIEKTyeM

H3 NATH CJI0eB JOCOK Ay = 3,3 - 5 = 16,5 cm.

FeoMerpHueckne xapaKTepHCTHKH MNOMEPEYHOrO CeueHHS ONpeResaseM no ¢opmy-
aam (92), (93).

[IpuBesenHble K EpeBecHHe:

Frp=20,5-16,5-2--1,2.115. 2. 9000/10000 = 924,9 cm?;

20,5 - 16,5° | . 1,2. 115
omp = (——12— 20,5 16,5+ 49,252) 24— X
9000

. 9= = 1930 00 4,
15000 656 000 - 274 000 9 0 oM

Wx'np =2/, pp/h=2-1930000/115 = 33 565 cm?;
St =1205.16,5.49,25 . 10000/9000 = 18 510 cm®.

x.0p
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IMpuBenennbie K (hanepe:
F‘};p =1,2+115.2420,5.16,5. 2 - 10000/9000 = 1027,7 cm?;
‘I?np = 1655000 « 10 000/9000 1,2 « 1152+ 2/12 = 1 840 000 ~ 304 000 =
= 2144 000 cm%;
W® = 2.2144000/115 = 37 287 cv;

x.0ap
82 o= Stup+ SSa, = 18510+ 1,2 . 57,52 + 2/2 = 22480 cu,
TlpoBepKa MOSICOB 10 COYETAHHIO «G»:
N = 217,9 kH:
. Ne 217,9 _ _
f=1— R = |~ o5 oo = | — 0,127 = 0,873,

rje
Ay =ly/ry = 0,588/1T, o /F o, = 0,58 + 3870/) 1930 000/924,0 = 49,1;
@ = A/A? = 3000/49,1% = 1,24; Rc = 1,5mgm  m., = 1,5 xH/em? = 15 MIla;
My = M/E = 17 084/0,873 = 19569 kH . cu;
0= N/Fyp+ My/W = 229,67/924,9 + 19 569/33 565 = 0,248 -+ 0,583 =
= 0,831 kH/cm® = 8,31 MIla < 15 MIla.

IlpoBepKa MOACOB MO COYETAHHIO «B»:
Np= 207,4 xH;

207,4

Em 1 07,
1,94 1,5.024,9

My = 24 391/0,879 = 27 749 kH . cum;

=1~—0,121 = 0,879;

227,88 27749

9=gg T 33565

= 0,246 - 0,827 = 1,073 kH/em? == 10,73 MIla < [5 MIla.

[TpoBepka danepnl mo COYETAHHIO «B», KOTJa YCWIHA Gosibllie, 4YeM HPH COYETa-
HHAHU «O»:

Rpo=1,2 kHyem? A =0,58 « 3870/ 2144 000/1027,7 = 49,1;

Q= 2500/49,17 = 1,045 §= 1~ 12’027’.41027,7 = 1—0,162 = 0,838;
My = 24 391/0,838 = 29 106 KH » ow;
0 = 297,88/1027,7 - 29 106/37 287 = 0,292 -+ 0,780 = 1,002 KH/cm? —
~ 10,02 MTa < 12 MlTa.

INpoBepKa KJeeBHIX HWBOB MeXAy (haHepHbHIMH CTEHKAMH H TIOSICaMH Ha CKaJblBaHue
no gopmyae (98):

= Qg S np/ Jg’npl.h £) = 54,84 - 18 510/(2 144 000 . 16,5 - 2 « 0,838) =
= (0,017 kH/em® = 0,17 MIla < Rd)‘CK = 0,8 Mlla.

[TpoBepka ¢paHepHOl CTeHKH Ha cpe3 1o cdopmyJae (97):
Tp = QBHanp/ xnpz%g) = 54,84 . 22480/(2144000+«1,2.2.0,838) =
= 0,286 xH/em? = 2,86 MIla < Ryp.cp =16 Mlla.
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YcrofiuuBocTh MIOCKOH (opMbl AeopMHpOBaHHS npoBepseM mno ¢popmyae (112),
pacKpemnasiss apKH B IJIOCKOCTH, MepMeHIHKYASPHOH ee NMJIOCKOCTH, MONEPeYHLIMH CKAT-
HEIMH H BEPTHKAaJbHBIMH CBSi3AMH depe3 300 cm.

16,5 - 20,53 - 2 10 000

b 19,115, 2. ’ =
Jhp=12.115.10,85 .2+ 5 9000

= 32490 - 26 32¢ = 58 814 cm¥;

[ — 2
hy = Lo, /ry = 300/V SEBIA/TON 7 = 30,7; =1 — ( ) =0,842;

T00
G = 227,88/1027,7 4 29 106/37 287 = 1,002 xH/cM? = 10,02 MIla <
< RpoPy=12+0,842=10,1 Mla.

[MpoyHOCTb CTEHKH Ha JeliCTBHE IJIABHBIX PAcTATHBAIOWIMX HANpPSIKEHHH H ee yCToil-
4yuBOCTh ompefiesiseM no dopmyaaM (95), (96). KOHCTPYKUHIO [IapHUDHHIX Y3JAOB MpH-
HHMa€eM TaKylo Xe, Kak B joulaTo-kJeeHoil apke, Ha yuactke apku anmnolt mo 1,75 M
OT OMOPHOTO H KJIOUEBOI'O MIAPHHPOB CeYeHHe BBIMOJHSIEM CINIOLIHBLIM ROLIATHIM.

flpumep 7. Kneesan pomartas apka CTpebYaTOro O4epTaHHs.

CnpoeKTHPOBAaTb H DACCUHTaTh HeCyliHe KOHCTPYKUHHM B BuHIE CTpeJbYaTBIX apoK
MOKPHITHA HAal CKJIAIOM MHHepaJbHbIX YyZoOpeHunil B HBano-®panxosckoil obnactu.
3nanue HEOTaIIHBaeMoe, TEMNEPATYPHO-BJAAXKHOCTHBIE YCJIOBHA SKCmiyatauun b2. Ipo-
ger apku [ = 45 M, Beicota ee [ = [/2 = 22,5 M, war apok 6 m. Orpaxjalonse KOHCT-
PYKUHH MHOKDBITHS — acGecToLEeMeHTHble BOJIHHUCTBIE JHCTH YHHGQHIMPOBAHHOTO MPO-
¢uas 54/200—7,5-1750 (TOCT 16233—77%) no 6pycuaThiM pAas3pe3HBIM [POTOHAM.
B xoHbke apKu NofBellleR MOHODEJLC C TedbepoM (Harpy3xka P = 80 kH). Marepunaa
goHcTpykuuii: cocha (FTOCT 8486—66**) u crans B Cr3ne6—1 (TY 14-1-3023-80).
Kaace HagexHoctn spaHusa II.

Botbop roncmpyxmusnoldl cxemoi, IlpunuMaeM TpeXUIaDHUPHYIO CTpeJIbYaTyI0 apkKy
co cTpesoll nofkema noayapku fo/{ = 1/15 (cm. puc. 7.2, 6). CraJbHEIe 4aCTH SaiMIIAIOT
OT arpecCHBHOrO JeHCTBUA KaJHHHEIX coJlell OLMHKOBAHHEM WJIH IDYTHMH CROCOBaMi.

Teomempuueckull  pacuem.

Jna xopAb nodyapkr so= V 2 4 ({/2)* = V3358 -+ 22,5% = 31,82 m. Crpesa
{

nojbemMa Moayapkn fo = ST 3 M. fo/sy = 3/31,82 = 1/10,6 > 1/15. Panmmuyc
s fo 31,822 3
o T Y 43,69
8f, Tt T e T :
Henrpanensii yroa @: sin /2 = so/(2R) = 31,82/(2 - 43,69) = 0,364; ¢ = 42°44’,
Hanaa AyTa nonyapku s/2 == 2nRq/360° = 2 - 3,14 - 43,69 . 42° 447/360° = 32,57 m,

Yron HakdOHa XopAbl OOAyapkH @ = 45°%; = 90° —a — 2 90° — 45° —
p p Po b

42° 44
)

2

ocu noayapkd R =

= 23° 38"
/2 =R cos p, = 40,02 M; H;= Rsingp,= 17,52 m.

[MpuBesennnie reomerpuyveckue JaHHbIE MOXKHO TakxKe RaHTH C HoMmoulpio Taba. 2
B npua. VII.

Cmamuyeckuti pacuem.

IMocrosinuas Harpyska, kH/m2:

AcGecTolieMeHTHA KPOBJS C y4eTOM HAXJECTKH JIMCTOB HA CTHIKAX . . . . . 0,2
IMporousl . . . . . . .« v . o o o oo e e 0,12
Hroro mopMatusmas g% . . . . . . e e e 0,32
2s 2. 32,57
Ha 1 M2 ropu off mpoex B gf = 0,32 ————
PU3OHTA/ILHOH MPOEKUMH g\ == & 7 3 — 0,46 kH/vE:
2 . 32,67 ;

pacuetrHasi Harpyska g = (0,2 1,2 40,12 - 1,1) % = 0,54 xH/m*.
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CreroBast narpyaka no CHnll 2.01.07-85 p¥ = pc = 0,5 - 0,4 = 0,2 kH/m?,
rie ¢ = l/(8)) = 45/ (8 - 22,5) = 0,25 < 0,4. Tlpunumaem ¢ = 0,4 npu g"/p, = 0,46/
0,5=1092; n= 1,44; p,= 0,2 - 1,44 = 0,288 xkH/m2.

Crerosas Harpyska pacrojiaraercd B CpefHell 4acTH apKi, HaYHHAA C TOUKH AYTH,
KacaTebHasA K KOTOPOH COCTAaBJSIET ¢ FOPH3OHTOM yroa o, = 50°. Paccrosinne oT Jesoil
ONOPHI [0 3TOH TOYKH

Xq, = 11/2— Rsinay = 40,02 — 43,69 - 0,766 = 6,55 M.

CocpejloTouennan Harpyska ot Teantdepa P¥ = 80 kH; P =80 - 1,1 = 88 kH.

BerpoBas narpyska pg = pock; ps = p, ckn, rie p, = 0,45 kH/M* — nopmaTHB-
HEIR CKOpPOCTHOI Hamop;

¢ — 23pOJHHAaMHYeCKHH K0d(hhUIMEHT:

Jo BbICOTH 07}-— 0,7 - 22,5 = 15,75 M

c HaBeTpeHon CTOPOHBl . . . e e e e e ¢ = --0,7
C 3aBeTpeHol P e e e .. = —04
Beime ot™erky 15,75 M . . . . L L. L L Lo = —12

k — Ko3(duIMeHT, YUHTHIBAIOIHA H3MeHeHIle CKOPOCTHOTO Hamopa RO BHCOTe,
NPHHUMAEMBIL JJI MECTHOCTH THna b:

IMpu Beicote Ay = 10M . . . . . . . . . .« o i i it e e 0,65
To xe, . =220 ... L Lo e e e ... 09
» h=30>» . .. e s e e e 1,05

Jns Kaxpoll 30HB BEeTPOBOH HarpyskH NpHHHMAaeM CpeIHHe 3HaueHHa Ko3(pdu-
LLHEHTOB: .

0,9 — 0,65
ky = 0,65; k,=0,65- — T 2,88 = 0,72;
0,9 — 0,65 1,06 —0,9 .
kg =90,65 4 ————7,88=10,85;, k4 =094+ — " 1,25=
10 10
=0,92 (cM. puc. 7.2, 6).
80
0,46 +-0,2 + —
Harpy3ska ot Beca apkH no ypasHeHHio (4) é’}c‘l.a = 1300 = 0,31 kH/m?%;
25-45
gy =931 . 1,1 =0,34 xH/m2
[Toacuer Harpysku cBoiuMm B Ta6a. 7.2.
Ta6auua 7.2, Harpy3kd Ha apKy

Hocrosinxas, I Cnerogsas, | Betposas, o
2%
Bug Harpya3ku ey
KH/m o &
o&
HopmarusHas (0,46 - 0,31) X 0,2 .6=1,2 0,45 - 6¢ck = 80

- X 6= 4,62 = 2,7ck
Pacuetnan 0,54 + 0,34) X 0,288 - 6 = 2,7 - 1,2ck = 88

X 6 = 5,28 = 1,73 = 3,24¢k

’

Yeuansa BpacyeTHE X cedeHn X ap K H. [ladonperenenus pacyer-
HBIX yCHJHMH NoJyapka pa3fefeHa Ha 4eTbIpe 4acTH (cM. puc. 7.2, 6), KOOPAHHATE KOTO-
PbIX BLIYHCJAIT MO (opMyJaam:

Xn=1,/2 — Rcos(90° —@,); y,= Rsin (90°— ¢p) — H,.
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rie Pn = 90° — ¢y — A¢ n; n — HOMep paccMarTphBaemoro ceuenus. Hauago oTcuera
[IPHHATO C JIeBOH omope! apkH. Beiuuciaenne xoopfunat — B Tabua. 7.3. MX MOXHO BB
YHCJAATL TakXKe C HCNoJb30BaHueM Taba. 2 npua. VII.

Onpeﬂem{eM ONOpHbBIE peaKLHH H nsrubamuiie MOMEHTBI, a TaK¥Xe NPOJOJILHLEIE U
nonepeyHoie CHJbI B ONOPHBIX CEYEHHAX:

1. OT nocTofHHOM HarpyskH MO BCEMY MNPOJETy apKH.
OrnopHble  peaxuuy:

Vy=Vg=gl/2=15,28 - 45/2 = 118,8 kH; H = gl?/(8]) =
= 5,28 . 45%/(8 . 22,5) = 59,4 xH.

Ta6anua 7.3, KoopaunaTsl pacyeTHniX cevyenuil

b oy iy
9 90" — @, =@+ | 08 O0° — @y X sin (90¢ — @) X
S + nAQ X sin @, X cos @, -
gz | & "
L= S
0 0° 23° 38/ 0,916 0,401 0 0
1 10° 41’ 34° 19' 0,826 0,564 3,94 7,10
2 21°22 45° 0,707 0,707 9,13 13,37
3 32003 55° 41’ 0,564 0,826 15,39 18,56
4 4P 44 66° 227 0,401 0,916 22,50 22,5
HaruGaroue mMomentot, kH « m: M, = 0;
y
gx 5,28 . 3,942
My =V gty — — —Hy = 18,8+ 3,94 — 220 50,4 7,11 — 4,76;
5,28 . 9,132
M,=118,8.9,13 — — 59,4 . 13,37 = 70,4;
5,28 . 15,392
M, =118,8 - 15,39 — — —59,4 . 18,56 = 100,58;
M, =0,

[Ipoponbuas cuaa:
No=— (V4 sin @, -} H cos @y) = — (118,8 + 0,916 - 54,9 - 0,401) = — 132,64 kH,
Tlonepeunas cu.aa:
Qy =V cos @y — Hsingp, = 118,8 - 0,401 — 54,9 . 0,916 = — 6,77 xH.
2. OT cHeroBoff paBHOMEpHO paclipefeJeHHOR Harpy3ku Ha JIeBOH CTOpoHe apKH,
Onopuble peaxuuu, kH:

12 —x
Pe (/2 —x4) (_.2—“‘ + l/2)

925 — 6,55
1,73 (22,5 — 6.55) (————— + 22,5)
= 5 = 18,69;
22,5 — 6,55
1,73 (22,5 —6,55) [ 22 =55 | 6,55)
- 5
Vg = =8,9;

15
Hy=Hpg=Vgr/y, =890 .22,5/22,5 =89,
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Usrubatonne Momentel, kKH - m: M, = 0;
My =V, %, —Hy, = 18,69 - 3,94 —8,9.7,11 = 10,36;

Pe (X3 — xg,)* 1,73 (9,13 — 6,55)2

My=V 43, — > — Hy, = 18,69 - 9,13 — : -
—8,9 - 13,37 = 45,89;
15,39 — 6,55)2
M, = 18,69 - 15,39 — 1,73 -(————2——) —8,9 . 18,56 = 54,86;

M,=0;
My =89 15,39 —8,9 - 18,56 = — 28,21;
My, =8,9-9,13—8,9. 13,37 =— 37,74;
M,=89.394—89.711=—28,2l

[Tpononeurle cuawt, KH:
Ny = — (V gsin @y 4 H 4 cos pg) = — (18,69 - 0,916 - 8,9 - 0,401) = — 20,69,
Ny =-—(8,9.0,916 48,9 . 0,401) = — 11,72,
Tonepeunrte cuan, KH:
-+ Qo =V gco0s @y — H sin ¢y = 18,69 + 0,401—8,9 . 0,916 = — 0,66;
v Qy=8,9+0,401 — 8,9 . 0,916 = —4,58.
3. Or BepTHKANbHOR COCPEeROTOUEHHON CHJIBI B KOHbKe apKH (0T Teibdepa).
OnopHule peakmHH:
Vy=Vg=P/2=288/2 =44 xH;
H = Pl/(4f) = 88 . 45/(4 - 22,5) = 44 xH.
I_/Ismdarolmxe MOMeHThI, KH - m:
My=0;
M=V —Hy =44-394—44.7,11 =—139,48;
M, =44 -9,13 — 44 . 13,37 = — 186,56;
Mz =44.15,39 —44 - 18,56 = — 139,48;
M, = 0.

Ilpopoannass cuia Ny, = — (44 . 0,916 + 44 - 0,401) = —57,95 kH.

Ilonepeunas cunaa Q, = 44 . 0,401 — 44 . 0,916 = —22,66 kH.

4, Ot serpoBofl Harpysku. [Js BblYHCJEHHS ONODHLIX PeAKLUHH H PAacyeTHbIX YCH-
AMH B CceYeHHSIX apKH HeoGXOAHMO NpeABAPHTE/IbHO ONPEAeJHTh: LEHTpaJbHble YIVIEE
JAYT — YYacTKOB SMIOPHl BETPOBOTO AABJEHMS, IJHHEI JYr, 3HAUEHHHA paBHOLeHCTBY-
IOUIN X 3NIOPBI BETPOBOrO JABJEHHSI HAa yYacTKax, a TaKXe pacCTOsiHHA OT paccMaTpHBae-
MBIX ceveHuH apKdH A0 DPaBHOJEHCTBYIOLIHX 3MIOPH BETPOBOTO IaBJeHHsl (IJIeUH CHJI)
(cM. puc. 7.2, 06).

3HauenHs UEHTPAJbHHIX YIVIOB JYF — YUaCTKOB 3MIOPhl BeTPOBOrO JaBjeHHA H JJH-

Hbl AYT npuBelieHs! B Tabu. 7.4.
PaBHOReACTBYIOIIHE 3NIOPE BETPOBOIO JAaBJEHHA Ha yuactkax Py, kH:

5

2n
Py, = pocifynB %

0=0,4.0,7.0,65-1,2.6.11,74 = 17,26;

OO
P,=045-0,7-0,72+1,26.8,05=13,12
Pay=045(—1,2)0,85.1,2.6.7,3l =— 24,12
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P,=045(~1,20,92.1,2.6.547 =— 19,58;
Poy=—19,58 kH; P, =— 24,12
Py =0,45(—0,4)0,72+ 1,2+ 6 « 8,05 = —7,49;
Py =0,45(—0,4) 0,65+ 1,2+ 6+ 11,74 = — 9,86.
OnpegenseM paccTOSHHA OT pPaccMaTPHBAEMBIX CEYEHHH [0 pPaBHOAEHCTBYIOUIMX
SMIOPEl BETPOBOrO JaBJ€HUS] Ha y4YacTKax A, M:
hi = R sin o; = 43,69 sin 29 59’ = 2,27;
hy=10,32; h,=0,52; h;=18; h; =38,6;
hy =098, h, =25,07; hy=16,39; h, =9,06;

Ta6nuua 7.4, TleomeTpuveckHe BelnduHBl KA ONPElENeHWS BETPOBOH HArpy3KH

sin (90° — @p) = Dauna pyrs
Cedgenue Yps M In + H, 90® — Luf% o 2R o m
= A 3600

0 0 0 23° 38’
15° 24/ 11,74

a 10 0,63 39° 02'
10° 3¢/ 8,05

b 15,75 0,762 49° 36’
9° 35’ 7,31

¢ 20 0,859 59° 11/
7° 11 5,47

4 22,5 —_ 66° 227

hyo = 2,73, rAe @; — yroa AyTH, H3MePEHHOH OT cedeHHsl «l» J0 MecTa NPUIOKEHHS
paBHOAEHCTBYIOLIEH SMIOPE BETPOBOTO JABJEHHS HA MEPBOM yyacTKe.

s onpeneneHHs ONOPHLIX peaklHAd HAXOZUM CYMMBl MOMEHTOB OTHOCHTEJbHO
KJIOYEeBOTO IUapHHpa cJeBa H CnpaBa:

IM, =R 22,5 — H 422,5 + P \hy = Pohg = Pahy — Py =05
Ry—H,=—16,7T,
IM, =-—Rp22,564+-Hg- 225+ P, « hy-- Pohtg - Py + Pyylyy = 0;
Ry — Hp=28,53,
a TaKXe CyMMbl fpoekuuf:
EZx=—H, + Hg+ (Py -+ Pyy) cos 31° 21" +4- (P, + Py0) cos 44719 -
+ (— Py Py3)) c0s 54° 23 - (— P, + P, ) cos 62946’ = O;
H,y— Hp=23791;
Zy=Ry-+Rg+ (Py — Pg)sin 31° 21" 4~ (Pyy — Po,) sin 44° 19" -
A+ (— Py3— Pgy) sin 54° 23" - (— Py, — P4} sin 62° 46" = (;
R4+ Rg= 66,25,

PeluaeM cOBMeCTHO MpHBeJeHHbIe yDABHEHUS DABHOBECHS.
R, = 29,47 kH; R, = 36,78 kH; H, = 46,17 kH; Hp = 8,26 xH.
Harubatoutne MomenTsl, kKH - M (taba. 7,5): My = 0;
My=—Vx,+ H gy — Py by = —29,47 - 3,94 4 46,17 - 7,11 —

— 17,26 . 2,27 = 172,98;
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M, = — 929,47 . 9,13} 46,17 . 13,37 — 17,26 - 10,32 — 13,02 + 0,52 = 163,34
M, = — 29,47 « 15,39 4 46,17 - 18,56 — 17,26 - 18 — 13,12 - 8,6 |-
+ 24,12+ 0,98 = 3,5;
M4 = 0; M4, =0
My, = — 36,78 » 15,39 - 8,26 - 18,56 + 9,86 - 18 - 7,49 . 8,6 +
424,12+ 0,98 = — 147,21,
My, = — 36,78+ 9,13 4 8,26 - 13,37 4- 9,86 - 10,32 +- 7,49 + 0,52 = — 119,72;
M;, = —36,78 » 3,94 - 8,26 - 7,11 + 9,86 « 2,27 = —63,8;
Mg, = 0.
IpononbHste cuJbl, KH:
Ny = 29,47 - 0,916 - 46,17 . 0,401 = 45,51;
Ny = 36,78 « 0,916 - 8,26 + 0,401 = 37,

[Tonepeunste cunnt, kH:

Qp = — 29,47 + 0,401 -} 46,17 - 0,916 = 30,47;

Qy = — 36,78 - 0,401 4- 8,26 - 0,916 = — 7,18,

3nayenns u3ruGalolux MOMEHTOB — B Taba. 7.9 u 7.6. OmnpepensieM cOOTBeTCTBY-
omye UM NPORONLHBIE CHJBI B cedeHHAX 2 H 4.

Ta6uauua 7.5, 3Hauenus u3rnGaOImHX MOMEHTOR B CeyeHUAX

Harpyakn
= b =
g §'1:; cuerosas pg = 1,73 xH/m §E B%?;:ﬂxl{l];m
§ % s
§ 8" ¢ AByXx E il
b cé llﬂ cseBa cnpapa CTOpOH Ba. cnesa cnpasa
z g TMopARKOBEIA HOMeD HaArPys3KH
s | 2
° a 1 9 3 4 5 6 7
2 2
0 —_ 0 0 0 0 0 0 0
1 1 4,76 10,36 —28,21 -—17,85 —139,48 172,98 —63,8
0,9 — 9,32 —25,39 —16,07 —125,63 155,68 —57,42
2 i 70,4 45,89 —37,74 8,15 --186,56 163,34 —119,72
0,9 — 41,30 —33,97 7,33 —167,90 147,01 —107,75
3 1 100,68 54,86 —28,21 26,656 -—139,48 3,60 —147,21
0,9 — 49,37 —25,39 23,98 —125,53 3,15 —132,49
4 — 0 0 0 0 0 0 0

Jna covertauus Harpysok I, 2, 6:
1. Ny = —[(V 4 — gx,) sin @, -- H cos ] = — [(118,8 — 5,28 +» 9,13) 0,707 +
-+ 59,4 « 0,707] = — 91,91 «H,
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Ny=—[(118,8 —5,28. 22,5) 0,401 -- 59,4 - 0,916)] = — 54,41 kH;:
"2 Ny=—{[18,69 — 1,73 (9,13 —6,55)] 0,707 - 8,9 - 0,707} = — 16,35 kH,
N, = —{[18,69 — 1,73 (22,5 — 6,55)] 0,401 - 8,9 » 0,916} = — 11,72 kH;

6. Ny = 29,47 sin 45° — 17,26 sin 13% 19’ — 13,12 sin 0° 41* + 46,17 cos 45° = 49,25 kH,
N, = 29,47 sin 42° 44’ — 17,26 sin 35° 01’ — 13,12 sin 22% 02’ 4~ 24,12 sin 11 58’ -
- 19,68 sin 3° 35" - 46,17 cos 42° 44’ = 45,52 kH.

PacueTHble 3HaUeHHS NPOXOMLHBIX cHA, KH:
Ny = —91,91 + 0,9 (— 16,35 - 49,25) = — 62,3;
Ny= —54,41 40,9 (— 11,72 } 45,52) = — 23,99.

Tabnuna7.6. PacueTHble 3Ha4YeHHA H3IHGAIOILMX MOMEHTOB B CEMEHHRX APKH

g OJINYECTBO KPaTKO- Hosmepa uarpysox Rosdpguunent co-
g = Epemermux nar:‘pysox Zﬁ%ﬂa‘ﬁlﬂz 2 J::f)';t‘ig‘)a- ‘,‘weeT::H")’(’ g-;‘;‘p ;g’oel; Mmax
x
i 1,6 177,74
) 1,5 1 —134,72
2 n Goxee 1,2, 6 169,76
1,3,57 0,9 —203,58
1 1, 6 233,74
2 1,5 1 —116,16
2 u Goxee 1,2,6 258,71
1,8,5 7 0,9 —239,22
1 1,2 155,44
3 1,7 1 —46,63
2 u Gojee 1,2,6 153,1
1,3,5,7 0,9 —182,83

I puMedTadaHUe, PacuerHnle 3HageHHR HSI‘HGKK)H(HX MOMEHTOB:
+ Momux = 268,71 XH - M (npu geflcrBru marpysox I, 2, 6),
— Momax = —239,22 kH - M (npu JeiflctBHu Harpysok 1, & 6, 7).
Hna coveranus Harpysox 1, 3, 5, 7, kH:
1. Ny=—091,91; N,=—5441;
3. Ny=—(8,9.0,707 8,9 - 0,707) = — 12,58;
N,=-—(8,9.0,401 4+ 8,9 .0,916) = — 11,72;
5. Ny =— (44 . 0,707 -+ 44 - 0,707) = — 62,22,
N,=— (44 - 0,401 - 44 . 0,916) = — 57,95;
7. N, = 36,78 sin 45° 4- 9,86 sin 13° 39’ 4 7,49 sin 0° 41’ -}~ 8,26 cos 45% = 34,26;
N, = 36,78 sin 42° 44’ 4 9,86 sin 35° 01’ - 7,49 sin 22° 02’ J-
-+ 24,12 sin 11° 58" - 19,58 sin 39 35" |- 8,26 cos 42°. 44’ = 37,01 &H,
PacuerHple 3HaueHHst NpPOJOJBHBIX cHJ, KH:
Ny=—91,91 4 0,9 (— 12,58 — 62,22 4+ 34,26) = — 128 4;
Ny =-—054,41 40,9 (— 11,72 — 57,95 4 37,01) = — 83,8.

PacueTHble 3HAaueHHs MPOROJBHOH M NONEPEYHOH CHJI B ONIOPHOM CEYEHHH:
IJAs COueTaHHs Harpys3ok 1, 2, 3, 5 Ny= —132,64 4 0,9 (—20,69 —
— 11,72—57,95) = —213,96 kH; .
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Ans coueranns Harpysok 1, 2, 3,5, 7 Q= —6,77+ 0,9 (—0,66 — 4,58 —
—22,66—7,18) = —38,34 kH.

OnpefesifieM COOTBETCTBYIOIIee NMOMepeuyHOR CcHJle 3HAUeHHE NMPOXOJbLHOR CHNEL B Ce-
uyenun 4 (a1 coyeraWus Harpysok 1, 2, 3, 5, 7) Ny= —54,414- 0,9 (—11,72 —
11,72--57,95 + 37,01) = —94,35 kH.
IMpunumaeM apry HPSAMOYTOJBHOIO cedyeHHS BuicoTol A = 3,3 - 29 = 95,7 c¢m, uro
cocrapaser A/l = 95,7/4500 = 1/47 (cm. raba. 7.1). Ulupuny ceuenns npunnmaem
¥3 ycaoBHiA obecnedyeHHs MOHTAXHOM KeCTKocTH (cM. § 2.1) b = 20,5 .cM u3 10COK 1iu-
punoli 22,5 cM (cMm. puc. 7.1, u).

leoMeTpHYeCKHE XapaKTePHCTHKH:

F=20,6.957=1962 cm? W =20,5¢95,7%/6 = 31 292 cm?;
1=20,5.9573/12 = 1497299 cm%; S = 20,5-95,72/8 = 23469 cm?.
[IpoBepsieM MpPOYHOCTH MONEPEYHOFO CEUEHHA MO HOPMAJILHBIM HATNDSKEHHAM AJs
covetaHust Harpysok 1, 2, 6.
T'u6kocTh B MIOCKOCTH apKu onpefiensieM no ¢opmyae (9):
Ay = lo/r, = 0,5s/(0,289h) = 3257/(0,289 - 95,7) = 117,8 < 120.
E=1—Ne/(QRcFgp) =1— 23,99/(0,216 - 1,629 - 1962) = 0,965, (22)
rae ¢ == 3000/A% = 3000/117,8% = 0,216 {cM. Tabm. 2.2).
Ryo= 15 -my-mg/yn,=15+1,2.0,86/0,95= 1,629 gH/cM? = 16,29 MIla;
my, = | opr Rja = 4369/3,3 = 1324 > 500;
My = M/E = 25871/0,965 = 26 809 xH - cm no (21).

Tlo ¢opmyne (20) 6 = (N/F50q) + (My/Wp, o) = (62,3/1962) +- (26 809/31 292) =
= (0,032 - 0,857 = 0;889 xH/cm? = 8,89 MIla < 16,29 MIla.

Ilas coveranuss Harpysok [, 3, 5, 70 & =1—[83,8/(0,216 . 1,629 - 1962)] =
=0,879; M, = 23922/0,879 = 27 215 xH . cm;

o = (128,4/1962) -~ (27 215/31 292) = 0,065 -} 0,87 =
= 0,935 kH/cm? = 9,35 MIla < 16,29 MIla.

IMposepsiem ycToitynBocTs MACCKoH (opmbl Aedopmuposanud. s ee ofecnevennsn
MPHKpenJifieM K apKe NMPOToHE! depe3 Kaxziple 80 cM (B COOTBETCTBHH ¢ pasMepaMH acfec-
TOHEMEHTHBIX BOJHHCTBIX JIMCTOB) H CTAaBHM CKAaTHBIE CBS3H 4epe3 [, = 80 - 8 = 640 cmM.
Tagkum 06pa3oM, HapyKHas KDPOMKA MOJYyapKH MOAKPEILIseTCs B YeThIpeX MPOMekKy-
TOUHEIX TOUKaXx.

VcTolunBOCTL MOJMYyapKll ¢ MOJOMHTEAbHBIM MOMEHTOM H 3aKPem/IeHHOH CXKaToH
KPOMKOI:

M, e 62,3
NIQRF g, — ( a )

¢ RaWe, |~ 0,257 - 1,629 - 1962 +
. 26 809
( 0,961 - 1,629 - 31 292

2
) — 0,076 --0,3 = 0,376 < I,

re @ = 3000/A2 = 3000/108% = 0,257 (cm. Tabn. 2.2);

hy = lo/r, = 640/(0,289 - 20,5) = 108 no (9);
@, = 140 - [53/(I,h)) kg, = 140 - [20,5%/(640 - 95,7)] - 1 = 0,961 ro (17),

rle ky — KOIDPUIMEHT, 3aBHCALHIE OT OPMBI IMIOPH! HITHGAIONIHX MOMEHTOB Ha ydacT-
Ke [;, ompefeasemblii nmo Ttabna. 2.4,
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VYeToliuHBOCTD NMOJNYAaPKU ¢ OTPHUATENEHEIM MOMEHTOM W 3aKpenJleHHOH pacTaHyToh
KPOMKOH:
N + Vg _ 128,4 n
Gy yReF g, PuknuRuWep T 10,0099 - 77,858 - 1,629 - 1962

27 215
+ 0,213 - 5,406 - 1,629 - 31 292

= 0,052 -+ 0,464 = 0,516 < 1,

rie = 3000/A2 = 3000/549,8* = 0,0099; A, = 0,5s/r, = 3257/(0,289 - 20,5) =
= 549,8;
by =1 =4 [0,75 4 0,06 (I/1)* +- 0,601, Iy/h — 1] m/(m? - 1) =

o 3257 \2 21°22'n 3257 _ .
— 1+ [0,75+0,06 (W) +0,6. ZET. 9_5’7_._1] — 77,858;
m2
W =1, npu m > 4,
20,52 _
(pM = 140 W . l,13 = 0,213 1o (17),

b1 lonae e oy 7e b4, 1
nm T RN P T TR T T

3957 95,7 21° 99’
A S T

=14 [0,142 — 1] 1 = 5,406 no (18).

Iposepsiem kJeeBol wIOB Ha cKajbiBaHue no dopmyse (14):
T= inaKcSGP/(gJprpacq) = 38,34 - 23 469/(0,863 - 1497 299 . 20,5) =
= 0,034 xH/cm? = 0,34 Mlla < 1,89 MIlla;
R, = 0,18my/y, = 0,15 - 1,2/0,95 = 0,189 kH/cm? = 1,89 MIla;
E=1-—]94,35/(0,216 - 1,629 . 1962)] = 0,863.

[Hapuupnble y3ibl PacCYHTHIBAIOT MO METOAHMKE, NpPHBEAeHHOR B mnpuMepe 6.

7.3. KPYXANbBHLIE APKK M3 LOCOK HA IBO3AAX

KpyXajbHble apKH COCTOST H3 HECKOJBKHX PSOB JOCOK — KOCAKOB,
NOCTaBJCHHBIX Ha pebpo M coefuHeHHbIX rBo3asMu. CTHIKM HX pacrnoJa-
raiot Bpas3fexkky. HHKHIOI0O rpaHb KOCSIKA OCTaBJSIIOT BCErAa IIPSMOJIH-
HEeHHOH, a BePXHIOI BBIMOJHSIOT NPAMOJHHEAHOH (cM. puc. 7.5, ) uam
ONHWJIEHOH MO OYepTaHUIO KPOBJH (puc. 7.5, &). JIHHY KOCAKOB XKesaTelb-
HO Ha3HayaTb MO BO3MOXKHOCTH Gogbliell — B mpenenax /[ /h, = 10...13,
a BBICOTY Kocsika h, npuHuMator paBHofi 1/50...1/80 mposera apku [ B co-
OTBETCTBHHU CO CTAHJAPTHON LIHPHUHOMH 10COK. [To IyIHHE Ayru apKH HOJIKHO
ObITh UeN0e KOJHUeCTBO KOCAKOB. CTBIKM HUX OCYIIECTBJSIOT J0GOBBIM
ynopoM Topuos. Ilocrefnne ONUAUBAIOT MO HAIpaBJeHUIO paanyca AYrH
apkH.

KoCAKH CMEXHBIX CJI0EB COEAUHSIOT I'BO3JSIMM, KOHUB KOTOPHIX 3a-
rubatoT Ha TPOTHBOMOJOKHON CTODOHE, eclH FBO3Ab MPOXOLHT BCIO TO.I-
WMHY ceueHuss apku. [Ipu Gonpluoi TOMUMHE nakera reo3nd 3aBHBaIOT
¢ of0eHx CTOpPOH, pacloJiarad HX COCPEIOTOYEHO Y CTHIKOB KOCAKOB
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(cM. puc. 7.5, 2) W1u paBHOMEpPHO MO AJMHE KOCAKOB (cM. puc. 7.5, d).
B mecrax CTHIKOB CTaBSIT CTSIKHBIE 6OJITHI.

KpyxanbHble apKH OPUMEHSIIOT B OCHOBHOM B MOKPHITHSAX OJHOMPO.JIET-
HBIX NPOU3BOICTBEHHHIX M CKJAACKHX 3AaHHA NPH OTCYTCTBHH COCPENOTO-
YeHHBIX WM GOJbIIMX ORHOCTOPOHHHX HArpys3oK M B KadecTBe KpyxaJ
NpU BO3BEIEHHM KAaMEHHBIX H Ke/e306eToHHBIX apok H cBoioB [5]. Tlpu
yacToOM pacnoJoxkeHuu apok (1,5...2 M) HacTH/IBI M OGDPEINETKH KpHIUIH
VKJIaABIBAIOT HENOCPEICTBEHHO HA HUX, NPH OOJMbLIEM PACCTOSIHHW — MO
apKaM yKJaJelBaloT Npo- s
JOJIbHbIE TPOTOHHL.

[lo craruueckoi cxeme
KpyXaJ/ibHble apKH peKo-
MeHJyeTcsl PHHHAMATh
JIBYXIIADHUDHLIMH KPYyro-

Boro oueprauus. J[lony- a

CKaTCA TpeXllapHUpHBE ==

CTpesbyaThle, b
B 3aBucumMocT oT onu- ==

paHus KOHIIOB apoK pac-

0P BOCIPUHUMAETCH PYH- 6

JaMEeHTOM MJIH 3aTAKKOH
u3 kpyrnaofi cranmu. Ilpu Ao
onupaHuu Ha ¢yHIaMeH- -

Thl apKH KpensT CTajb- 4
HBIMHU Jeransamu - (cM.

Puc. 7.5. KpyxaasHele apk#
H3 JOCOK H& I'BO3AAX.
a — ofuuil  BHA; 6, ¢ — BuR
CBEpPXy apokK COOTBeCTBEHHO U3
Tpex U 4YeThipeX CJIOEB JOCOK;
& —= BapHaHT CTBIKOBaHHA HROCOK
Ha IBO3AAX C pa3MelleHueM HX B
yaJnax; ¢ — TO Xe, N0 BCeH ANuHe;
1 — cnow  JOCOK; 2 — TBO3JH: by by
3 — cTaxHbIe GONTHI. 3
puc. 7.1, 6). Apxu c 3aTsKKaMH KpelAaT K CTeHaM WJIH CTOMKaM KapKaca
C [OMOWIbIO CTaJNbHHIX 6alIMakoB (cM. pHC. 7.1, 6) WM CTA/TbHBIMH JeTa-
JISIMH K TPOJIOJIBHOMY TIDOTOHY, YKJalblBaeMOMY MOBEpPX CTOEK KapKaca.
PaccuuthiBaloT apky Mo mpaBHJaM CTPOMTETBHOH MeXaHHKH, Oompeje-
JIsisT MAaKCUMAaJIbHOe 3HayeHHe u3rubaolero MoMeHta M U COOTBETCTBYIO-
wed HOpMalbHOA cuabl N. Pacrnop ABYXINApHHPHBLIX KPYTOBBIX apok
MOXKHO onpefessth no taén. 3 npua. VIII. Ilpu ortHowenun f/l < 4 no-
IyCKaeTcs ONpefesATb paclop Kak Aas TPeXWAPHHPHBIX apok.

Ocb apku pas6GuBaioT Ha ueﬂoe KOJIM4YeCTBO KOCAKOB. HsnHa kaxaoro

= 2R sin (B/n), (117)

rie R — papuyc pyru apxn B — noJ0OBMHA LEHTPaANbHOFO yrjia Jyru
apku B = l/(2R).

Onpenensiior BHICOTY cequHﬂ KocAka h, H HAXOAAT (CM. puc. 7.5, &):

__ ( _f0/2) Rfo
h = R , (118)

rae fo = 1Z/(8R).
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[TpuHsitoe nomepeuHoe ceueHHe apKH NpoBepsioT mo dopmyaam (20),
{21), rae Fpacy — IIIOMALL NMOTIEPEUHOTO CEUEHHS (HETTO) BCEX KOCSKOB
B MecTe HX CThlKa, 0c/1abaeHHOro rBo3JiMH; Wpacy — MOMEHT COIDOTHB-
JleHHA (HerT0) UeJbHBIX (He Mepepe3aHHBIX) KOCSAKOB B CThike. [IpH
-onpefeneHUn KoahpunueHra & no dopmyde (22) npuHHMAOT: Ryny = I,
a 3HaueHHe TrUOKOCTH

A= 1V Tsp/Fep . (119)

rie [, — pacuetrHas JIJAWHA — NPHUHUMAETCsl KaK JJIfA KJEeHBX apok
{cm. § 7.2); Jep — MOMEHT UHEpLHH LeJbHBIX (He lepepe3aHHbIX) B CTHIKE
KocsKOB; Fgp — TIOLIaAb MOTIepeyHoro ceueHusn (GpyTTO) BCeX KOCAKOB
B CTBIKE,

Ilpu He3HAUHMTENBHBIX HANDPSAKEHHSX OT H3THOAIOIIET0 MOMEHTA RoIe-
peyHOe CceueHHe MPOBEPSIOT Ha YCTOHUMBOCTL Mo dopmyJe (8).

Tpebyemoe KOIHYECTBO «Cpe30B» IBO3JEN C KaxkAOH CTOPOHHI CTHIKA
APKH [PH HUX COCPENOTOUEHHON pacCTaHOBKE

g = M /(8T wum). (120)

[1pu paBHOMepHOIt paccTaHOBKe I'BO3Jell MO JAJHHE KOCSIKA KOJHUECTBO
‘MX «CPe30B» Ha y4acTKe Mex1y OIMKalIAMH CTEIKaMU

ne = 6Mn/(llrmnﬂ), (121)

rae M, = M/E; s, — paccrosiHHe MeXY [IEHTpaMH 30H pa3MellieHHs TBO3-
Jeit; Tyuy — MHHEMAJBHOE DACYETHOE YCHJIME T'BO3JsA, OUPEAeIsercs Mo
-rabs. 3.3.

Ffnasa 8. AEPEBAHHbLIE U (DAHEPHLIE PAMbI

8.1. OCHOBHbIE MOKA3ATENU U KNACCHDUKALNS

B 04HO3TaXKHBIX OJHONIPOJIETHHIX 3JaHUSX PA3JHYHOrO Ha3HAYEHHS
AMPOKO TPHMEHSIIOT JepeBSHHEIE paMbl, 3HAUHTE/bHO pexe — B MHOTO-
npoJsetuplx. HanGosee pacnpocTpaHeHsl paMbl AOIHATO-KJeeHble 3aBOJ-
-CKOTO H3rOTOBJIEHUS. B JleCHBIX pafioHaX NMPH OTCYTCTBHHU 3aBOJIOB KJIEEHBIX
KOHCTPYKIHH NPUMEHSAIOT paMbl peierdalsle. B oTAeNbHBIX ciyuasix, mpH
COOTBETCTBYIOIIEM TeXHHKO-9KOHOMHUYECKOM OOOCHOBAHHMM,— KJeeHble da-
HepHble (tabna. 8.1).

[To cratnueckoil cxeMe pambl OBIBAIOT TpexliapHupHele (cMm. Taba. 8.1,
.cxemsbl | u 2), narorasiuBaemsle U3 JBYX NOJypaM, CTOeK, NOJAKOCOB M DH-
renedt (cM. ta6a. 8.1, cxema 3) u pemeryarteie (cM. Tabu. 8.1, cxems! 4 u b).
[ByxmapHupHbBE paMbl COCTOAT H3 CTOEK W pHreseil B Buje 6ajoK, dpepm
WM apok NokpeitHa (cM. Taba. 8.1, cxembl 6, 7). BosmoxHbBl B Apyrue
cxemnb! [3, 24, 25].

TpexiuapHupHble pambl PeKOMeHAYeTcst [PHMEHsTb AJs 3LaHHE He-
-60/1bIION BBHICOTHI (4...6 M) nposeroM He 6osiee 30 M B CBSI3M C BOSHUKHOBe-
HHeM 3HaYHTeJNbHBIX M3THOAIOLIMX MOMEHTOB B KAPHU3HBIX y3Jax H TPYA-
HOCTBIO H3roToBJeHHA. Pampl 60JBIHMX NPOJETOB H BHICOT NPUMEHSIOT
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