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PexomMeHZ0BaHO K H3JAHUIO PEIICHHEM CEKUUU JCPEBSHHBIX KOHCTpykuui HaydHo-
texHuueckoro cosera [ITHMMCK um. Kyuepenko.

ITocoOue Mo MPOEKTHPOBAHUIO JAepeBsSHHBIX KoHCTpyKimi (k CHull 11-25-80) / IIHUNCK um.
Kyuepenko. - M.: Ctpoitnzaar, 1986.

ConepxuT OOOCHOBaHHS M Pa3bSICHEHUS OCHOBHBIX IIOJIO)KEHUH HOPM TMPOEKTUPOBAHUS
JIEPEBSIHHBIX KOHCTPYKLUM, NOMOJHUTEIbHBIE PEKOMEHJAIMM W BCIIOMOTIaTElIbHBIE MaTepHallbl K
HUM, COIIPOBOK/1a€MbIe€ IPUMEPAMHU IPOEKTUPOBAHHUS.

Jis  MH)XEHEepHO-TEXHUYECKUX pPaOOTHUKOB MPOEKTHBIX U CTPOUTENbHBIX OpraHU3aIuil,
IpenoaaBaTesiel U CTyAEHTOB CTPOUTEIBHBIX BY30B.

IMPEAUCJIOBHE

Hacrosimee [Tocobue paspadorano k CHull 11-25-80. B HeM nanbl HEOOXOAUMBIE Pa3bsICHEHUS U
00OCHOBaHHUSI OTJENBHBIX TMIOJIOKCHUI W YKa3aHUH 10 pacyeTy MACpPEBSHHBIX KOHCTPYKIUH,
MPUBEICHbl PEKOMEHJAIMU 110 IPOEKTHPOBAHHUIO, HE MOJY4YHUBIIME OTpakeHHWs B HopMmax. B
YaCTHOCTH, 3TO KacaeTcsi 0cOOEHHOCTEH pacueTa C)KaTo-nu3rubaeMbIX 3JIEMEHTOB, CBS3EH JKECTKOCTH,
HOBBIX TUIIOB COEAMHEHUHN, TEXHUKO-3KOHOMUYECKOW OLEHKH KOHCTPYKTUBHBIX PEIICHUM U JIp.

[Tocobue oxBaThIBA€T KOHCTPYKLIHMHM W3 IENbHOM M KJIEEHON JpPEeBECHUHBI, HWILIIOCTPUPYS
nostockeHnss CHull 11-25-80 Ha KOHKpETHBIX IpHMeEpax KOHCTPYHPOBAHMSI M pacdera OTAEIbHBIX
TUTIOB JICPEBAHHBIX KOHCTPYKUMHA. B KadecTBe mnpuiokeHHss K MOCOOHMIO, JaHbl HEKOTOpPbIE
BCIIOMOTaTeNlbHbIe TpaduKu, TAOMUIBI W JPYTHe CHPaBOYHBIE MaTepuaibl, HEOOXOIUMBIC IS
MIPOCKTUPOBAHUS.

[Tocobue pazpabdorano ornenom aepeBsiHHbIX KOoHCTpYKiui [THUWCK um. Kyuepenko ['occtpost
CCCP (xann. texH. Hayk A.K. llleHrenus - OTBETCTBEHHBIM peJaKkTOp, KaHAUIATHI TEXH. HayK B.M.
Aranun, A.M. HpuBunr, U.M. 3otoBa, E.M. 3Hamenckuii, a-p TexH. Hayk JL.M. KoBanbuyk,
kaHauaatel TexH. Hayk WM.M. JlunpkoB, A.®. Muxaiino, umwxenepol A.M. Mesenues, P.B.
Hukynuxuna, kanaunatel Texd. Hayk W.I'. OBumnHukoBa, C.b. Typkosckuii, O.W. Illunkos, a-p
texH. HayK A.C. @peitnun) npu yuactuu [IHUWnpomsnanwmii (kaua. texd. Hayk B.C. llelinkman),
HOHWUDIT um. MezenneBa (kang. texH. Hayk C.M. XKak, umwx. M.YO. 3anons, a-p texs. Hayk B.U.
Tpasymr), [IHUNDIIcenbctpos (kanauaatel TexH. Hayk B.I1. Jlee, b.A. Ctenanos, B.1. ®ponos),
BHUWpea (kana. texn. Hayk Bb.E. KonmpateHko), MOCKOBCKOT0 WHXEHEPHO-CTPOUTEIBHOTO
uHctutyta uM. B.B KyiiObimesa (xangunatel TtexH. Hayk H.M. KysnenoBa, B.C. Capsrues),
JleHMHrpascKOro  MHKEHEPHO-CTPOUTENBHOTO WHCTUTyTa (KaHauaaTtel TexH. Hayk E.M.
CserozapoBa, E.H. CepoB), bpecrckoro nH»«eHepHO-CTPOUTEILHOIO UHCTUTYTA (KaH[. TEXH. HAyK
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P.b. OpnoBuu), [lepMcKOro MmoNMMTEXHHYECKOTO MHCTUTYTa (KaHa. TexH. Hayk A.B. Kamyrun),
Kypckoro momurexamueckoro wHCTHTyTa (KaHa. TexH. Hayk A.C. Ilpokodwes), Kuporckoro
MOJIMTEXHUYECKOTO HHCTUTYTA (KaH . TexH. HayK HO.B. [TuckyHOB), YpalbCcKOro MOJTUTEXHUYECKOTO
uHctutyta uM. C.M. Kuposa (unx. C.I1. Tamakyios).

1. OBIIME ITOJIOXKEHUA

1.1. JlepeBsiHHBIE KOHCTPYKLMH CJIEAYET NPUMEHATh B 3IAHUAX U COOPYKEHUAX CEIbCKOIO,
IpaXJaHCKOIO0 M TMPOMBIIIJIEHHOTO CTPOMTENBCTBA, KOIJa 3TO TEXHUYECKH Ie1eco00pa3sHO H
HSKOHOMHMUYECKHM 000CHOBaHO. [Ipy mNpoeKTUpoBaHMM JEPEBSHHBIX KOHCTPYKIHMH HEO0O0XO0AUMO
YUMUTBHIBaTh: YCJIOBHUS 3KCIUTyaTallMM, KallUTaJIbHOCTh, CTENIEHb OTBETCTBEHHOCTH U OTHECTOMKOCTH
CTPOUTEJIBHOTO O0BEKTa, a TakXKe BO3MOXKHOCTH ChIpb€BOM M TNPOU3BOJCTBEHHOW 0a3bl,
o0ecreYnBaroIUe U3TOTOBICHUE KOHCTPYKITHIA.

B cenbcKOM  CTpOUTENBCTBE  ACPEBSHHBIE  KOHCTPYKIMHM  MOTYT  IPUMEHATHCA B
IIPOU3BOJCTBEHHBIX M CKIAACKUX OJHOJTaXKHBIX 3[aHUAX. B TIpakIaHCKOM CTPOUTENBCTBE
1eJ1Ieco00pa3HO NPUMEHEHHE JIEPEBSIHHBIX KOHCTPYKIHMI B MOKPBITUSAX 3aJ0B OOIIECTBEHHBIX
3laHUM, BBICTABOYHBIX IIaBUJIBOHOB, B MAJOITA)KHOM JOMOCTPOEHMH. B mpomblIUIeHHOM
CTPOMTENBCTBE IEPEBSHHBIE KOHCTPYKIIMM MOTYT IPUMEHSTHCS B OJHOITAXHBIX OTAIIMBAEMBIX U
HeoTamtuBaeMbIX 37anHusax IV u V knaccoB oraecroiikoctH, a Takxke Il u I kimaccoB oruecToiikocT
CO CMELIAHHBIM KapKacCOM.

B nmokpeITHAX N0 CTPONMIBHBIM KOHCTPYKIMSAM BO3MOKHA IOJABECKA MOJBEMHO-TPAHCIIOPTHOTO
000pyI0BaHUs TPY30MOABEMHOCTHIO He BhImie 32 kH.

1.2. JIns BcexX BUOB 3/1aHUH OOIIECTBEHHOTO M MPOU3BOACTBEHHOI'O HA3HAYCHUSI PEKOMEHIyeTCs
IIPUHUMATD:

I1ar IepeBIHHBIX CTPONMIBHBIX 0aJIOK U hepM, paM U apok 3 u 6 M;

MAHEJU U TUIUTHI OTPaXKIAI0IINX KOHCTPYKUUU mupuHou 1,2 u 1,5 M, ayunoit 3 u 6 m.

[TposneTsl ¥ mar HeCyIUX NEPEBSHHBIX KOHCTPYKIMHA HA3HAYAIOTCS C y4ETOM TEXHOJOTMYECKUX
TpeOoBaHUl, OOBEMHO-TUTAHUPOBOYHBIX PEIICHWH 3JaHUH W COOPYKEHHUH B COOTBETCTBUH C
JEHCTBYIOIMMU CTaHIAPTAMHU U HOPMaMU MPOEKTUPOBAHUS 110 BUJIaM CTPOUTEILCTBA.

1.3. PexkoMmeHayeMble CXeMbl IUIOCKOCTHBIX HECYIIMX JAEPEBAHHBIX KOHCTPYKLIMH C HX
OCHOBHBIMH XapaKTEPUCTHUKaMH MPUBEJCHBI B Ta0. 1.

1.4. BbiOOp KOHCTPYKTMBHOH CXeMbl M 0OLIas KOMIIOHOBKA 3JaHUS JOJKHBI 0Oecle4nBaTh
HEO0XOMMYIO JIOJIFOBEYHOCTh KOHCTPYKIHUM NpU HaMMEHBLIMX HPUBENEHHBIX 3arparax. Ocoboe
BHUMAaHHE CIIEYeT YIENATh OOECIEYEHUIO MPOCTOr0 M HAJIEKHOTO OTBOJA BOJBI C IOKPBITHS,
OTAaBasl MpeanouyTeHue OechoHApHBIM pELICHUAM IOKPHITHH C HapyKHbIM BOJOOTBOAOM 0e€3
MepenaioB BHICOT MAapamneToB M HAACTPOCK, CHOCOOCTBYIOUIMX OOPa30BAHUIO CHETOBBIX MEIIKOB,
MPOTEUYEK U 0YaroB MOPAXEHUsI THUIBIO. [IOKPBITHS ¢ IepeBIHHBIMU KOHCTPYKLUSAMH JTOJIKHBI ObITH
00513aTENIbHO BEHTWJIMPYEMbIMM, JOCTYIHBIMH [UIi OCMOTpa M IIPOM3BOJCTBA PEMOHTHO-
npoUIaKTHIeCKUX paboT; He JOJDKHBI 00pa30BBIBATHCS MOCTHKHU XOJIOAA, OCOOCHHO B KapHHU3HBIX
Y KOHBKOBBIX Y3JIaX, B IIBAX U CONPSDKEHUAX HECYIINUX U OTPakJAIOIINX KOHCTPYKIIHM.

1.5. HeoOxoanma TecHast yBsi3ka CTPOMUTENBHOM M TEXHOJOTHYECKOM YacTeil MpoeKkTa ¢ LeJbio
UCKJIIOYEHHS] BO3MOYKHOCTHU NIEPETPEBA U YBJIAKHEHUS KOHCTPYKLUH, a TAK)KE HE MPEAYCMOTPEHHOTO
IIPOEKTOM BHOPAIMOHHOIO M JMHAMHUYECKOrO BO3JEHCTBHA Ha HUX. K KOHCTPYKLHMSAM HE JOJKHBI
MOJBEIIMBATECS WM pacroyiaratbcs BOJIM3M HHUX HEU30JIMPOBAHHBIE TOpSYHe TPyOONpOBOIbI,
Kajopudeps! BO3AYIIHOTO OTOIICHHUS.

1.6. IIpy mpoeKTUpOBaHMM AEPEBSIHHBIX KOHCTPYKLUI 0cO00€ BHMMAHHUE JOJDKHO YIENAThCA
YCIOBUSIM JKCIUTyaTallud M0 XapaKTepUCTHKaM TEMIIEpaTypPHO-BIAKHOCTHBIX BO3JEHCTBUI,
cornacHo Tabmuie CHull I1-25-80; 1o cTeneHrn XUMUYECKOW M OMOJIOTHYECKOM arpeccuu, COrJIacHO
CHull 2.03.11-85 u CHull III-19-76. Cnenyer u3beraTb NpHUMEHEHHs IEPEBSHHBIX KIICCHBIX
KOHCTPYKIMH B 3JaHUAX, 10 YCJIOBHAM OKCIUIyaTallMM KOTOPBIX pPAaBHOBECHAsS BJIAXKHOCTD
JPEBECHHBI OKA3bIBACTCS HUKE 3aJaHHOM IIPU U3TOTOBJICHUU.

1.7. Tlpu mnpoOeKTUpOBaHMM KOHCTPYKLUMH M OCOOEHHO HX Y3JOBBIX COCIMHEHHUH ciexyer
IIpelyCMaTpUBaTh MPOBEPKY HAa TPAHCIIOPTHBIE M MOHTa)XKHbIE HAarpy3KH, Ha 4epTekaxX yKa3bIBaTh
MOPOJY, COPT U BIAKHOCTh JPEBECUHBI, MECTA U CIIOCOOBI CTPOIIOBKU, HEOOXOAMMOCTD (€CJIN HA0)
MECTHOTO YCWJIEHUS IIPU NIEPEBO3KE, KAHTOBKE U NMOABEME.

1.8. Cnoco0bl TpaHCHOPTHPOBKH, CKJIAJUPOBAHUSA, YKPYHNHHUTEIbHOH COOpPKM M MOHTaXa,
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BJIMSIOLINE Ha KOHCTPYKTHBHOE PELICHHE, 3aIUThl JEPEBSHHBIX KOHCTPYKLMH OT KOPPO3MH U
OTHsI IOJDKHBI OBITh 3apaHee ONpeAeIeHbI U IPEICTABICHBI B IPOEKTE IMPOU3BOJCTBA PadOT.

1.9. bonbmioe BHUMaHuE IPU IPOEKTUPOBAHUU CIIEAYET YAEIATh MPOCTPAHCTBEHHON KECTKOCTU
U YCTOHYMBOCTH KOHCTPYKLHUH, 00€CIIEUNBAEMBIX YCTPOWCTBOM U IMOCTAHOBKOM COOTBETCTBYIOIIUX
CBSI3€H KECTKOCTH.

1.10. TexHUKO-3KOHOMHUYECKas OIeHKa 3()()EKTHUBHOCTH KOHCTPYKTUBHBIX DPELICHUN 3MaHUNA U
COOPYKCHHUM C IEPEBSIHHBIMA KOHCTPYKLUSAMU JTOJDKHA IPOU3BOAUTHCS IO IPUBEIECHHBIM 3aTpaTaM
COTJIACHO pas. 7.

Tabonuna 1
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M3IT
JOIIATHIE gr10(1 4)
Tpareneu1anbHbIe & I[ 12-18 H/l=1/6 +1/7 15 4-5
Ha M3I1 } L ]
METAIIO/IEPEBAHHBIE s
TPEYroJbHbIC ) e
OespackocHbie  c| 243 (12 & _
Z i-—g 9-18 HII=1/6 +1/8 20 - 30 4-6
BEPXHHUM TIOSICOM W3
OpychbeB wm| | ;2040
KJI€EHOM IpeBeCHHBI | ﬁ
METAJLIO/IEPEBAHHBIE (:6)
TpPEyTroJbHbIE c m
BEPXHUM MOSACOM U3 L 15-21 H/l=1/6 40 3-4
OpychbeB 70001 L/4 { |

KJICEHOW JIPEBECHHBI f

JMH3000pa3HbIC &
cOopHBIE u3
KJIEEHBIX DJIEMEHTOB ?ﬂ 18 - 60 H/l=1/7 15 2-3

Ha BKICCHHBIX| | { 5

CTEPKHAX 4 7

TpPEyTrobHBIE 1—1@3 t[

METAJIOJIEPEBSIHHBIE| ¢ 9-18 H/l=1/6 +1/5 35-40 4-5
Opycuatbie t ‘l

Pambr

W3 TMPSMOJMHEHHBIX

5JIEMEHTOB '9:';’\"' x 18 - 45 h/l1=1/25 +1/30 2 3-5
TPEYTOIHHOTO 45° ¥

OYCpTaAHUA ] { ]

us3 HpﬂMOHHHeﬁHHX
OJICMCHTOB C
KCCTKUMHU
COCIUHCHUAMU
pureid u CTOCK

hJ1=1/15 +
1/24

12-21 3-12 5-7

KJICCHBIC
TpeXIIapHUPHEIC l =
JIOMaHOTO

OouepTaHus { ;i

18 - 45 h/l=1/30 + 1/40 1-5 2-4

Opycuarsie HITH
KIIeEHBIC c x 9-24 - 3-15 5-7

MMOKOCaMU

451
THYTOKJICCHBIE 5 ho/l=1/30 +

CTYIIEHYATOTO g | a"f 18-36 2 4-5
ouepTaHUs e SNC x 1/40

JC—

KieepaHepHbIe c

THYTOKJICCHBIMHU hJI=1/25 +

12-24

JETaISIMA B 1/40
KapHHU3ax

WWW.STROYTENDERS.RU




[IOCOBME IO ITIPOEKTUPOBAHMIO JEPEBSIHHBIX KOHCTPYKIIMM Crp. S u3 143

IBYXIIApHUPHBIE C
HKECTKUM
COEMHEHUEM
KOJIOHH c
¢ynnameHTamu

12-24 - - -

Apxu:

KJIeCHbIC
TpeXLIapHUPHBIE
CTpENBEYaTOro
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H/I=1/30 +
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TO e, C 3aTHKKON = 12-36

2. MATEPHUAJIbBI
Homenkiarypa

2.1. B Hecymux M OrpaxxJarolUX IEPEBSIHHBIX KOHCTPYKLUAX NPUMEHSIOTCA: KPYIVIBINA JIEC,
UCHOJNb3YEMBI B 1I€JOM BHJE; NUJIOMAaTepUalbl U KJIEEHblE 3arOTOBKM W3 HHUX; MHOIOCIIOMHBIE
KJICCHbIE 3arOTOBKM M3 (Ppe3epOBaHHBIX IMUJIOMATEPHAJIOB; JIMCTOBash MHOTOCIOWHas QaHepa,
(banepHble TpPyOBI; JpEBECHBIC IUIUTHI; BOJOCTOMKHME KJIEH; BJIArO3alllUTHBIE JIAKM U COCTaBBI;
AaHTUCENTUKH U aHTUIIMPEHBI; CTAJIbHOM MPOKAT, apMaTypa u JIp.

JlecomaTepuanbl

2.2. Kpyrubele necomarepuansl CIEIYyET HCIOJIb30BaTh MPEUMYIIECTBEHHO IJIsi KOHCTPYKIIMIA,
W3TrOTaBIMBAEMbIX B IOCTPOCUYHBIX W TIOJIEBBIX YCJIOBHUSX (HAlpuUMeEp, CEIbCKOXO3MCTBEHHBIC
3maHus ¢ 0aJ0YHO-CTOCUHBIM KapkacoMm, onopsl JIDIT u mp.).

[InnomaTtepuanbl  ABJISIIOTCA  OCHOBHBIMM ~ KOHCTPYKLIMOHHBIMHM  JIeCOMAaTepHalaMH  JUIst
KOHCTPYKUHN U3 UEIbHOU U KJIEEHOU JPEBECUHBI.

JIJ1s1 MHOTOCJIOMHBIX KJIEEHBIX 3arOTOBOK M3 JIPEBECHHBI COCHBI M €l Haubouee 1enecoo0pa3Ho
MPUMEHATh NUJoMaTepuanbl TOMmUHON 40 u 25 MM, IpUYeM TOHKHE MUIOMATEepUalbl CIEAYyET
HCIIOJIb30BATh AJI1 U3TOTOBJICHUSI THYTOKJIEEHBIX 3JIEMEHTOB C OTPAaHUYEHHBIM PaJNyCOM KPUBU3HBI
U PACTSHYTHIX 3JIEMEHTOB; IMHWJIOMATEPHAIbl M3 OCHUHBI U JIMCTBEHHHIIBI MOKHO HCIIOJI30BaTh
TOJIUHOW 25 MM C YCTPOHNCTBOM B HHUX IPOJOJBHBIX KOMIIEHCAI[MOHHBIX IPOpE3EH,
pacnojiaraeMbIX JIpyr OT apyra Ha pacctossHuu 40 MM U He MeHee 4eM Ha 10 - 15 MM oT KpoMmKH
nocku. ['mybuna npopeseit 1omkHa OBITh paBHOU 1/2 TOMIIUHEL CJT0s, IIUPUHA 2 - 3 MM.

2.3. PexomeHTyeMblii COPTAaMEHT MIPUBEICH B TA0M. 2.
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2.4. OnHOCTIOWHBIE 3aTOTOBKHM M3 CKJIEEHHBIX HA 3yOdYaThlid IIWN WM HA 3yOYaThld IO U 1O
KpPOMKE MaJIOMEpHBIX NWIOMAaTepuanoB, MpeJHa3HAYCHHbIE [JIS MCIONb30BAHHUS B HECYIIHUX
9JIEMEHTaX JIEPEBSIHHBIX KOHCTPYKLHWH, JOJDKHBI YJOBICTBOPSTH CIEAYIONIUM TPEOOBAHHSIM:
BJIQKHOCTh CKJICMBAaeMbIX Ha 3yOuaThli IIUN MWIOMATEpPHAJIOB JOIMyckaercs He Beime 15 %,
pasMepbl 3y0UaToro MmuIa JI0JDKHBI OBITh HE MeHee YeM y Tuna [-32; kiien ToJIbKO Ha Pe30PIMHOBOM
ocHoe (®P-12 u OPD-50); BpeMeHHOE CONPOTUBICHUE HM3TUOY NPU HATPYKEHUH IUIACTH JUIS
KJICEHBIX 3ar0TOBOK, COOTBETCTBYIOIIMX MUJOMaTepuajiaM BTOPOro coprta, - He Huwke 27 Mlla u
TpeTbero copta - He Huxe 20 Ml]a.

Tabnuma 2
Tommuna lupuna, Mmm Tommuna IIupuna, um

(BBICOTA), MM 100 125 150 175 (BBICOTA) MU 100, 125 150 175

19 100 125 150 - 100 - 125 150 175

25 100 125 150 175 150 - 125 150 175

40 100 125 150 - 175 - 125 - 175

50 100 125 150 175
IMpumevanue. Pasmepsl (pe3epoBaHHBIX MNHIOMATEPHAJIOB YCTAHABIUBAIOTCS C YYETOM IMPHITYCKOB IO
TOJILIMHE U MIHUPUHE, coryacHo aeiictByomuM 'OCTam.

JlomycTumoe KOJIM4eCTBO M MECTO PACIOJI0KEHUS CTHIKOB HAa 3yOUaThlil IIUM 1O JUIMHE HECYIIHUX
JIEMEHTOB U3 KJIEEHBIX 3arOTOBOK 3aBHUCHUT: OT XapaKTepa UX paboThl, CTENIEHU OTBETCTBEHHOCTH,
0COOEHHOCTEH KOHCTPYKTMBHOTO pEIIEHHS M JOJDKHO PErJIAaMEHTHPOBATHCS TEXHUYECKUMHU
YCIIOBHSIMU Ha U3TOTOBJIEHUE C COOTBETCTBYIOIIUM OOOCHOBAHUEM.

He nomyckaercst uCnonpb30BaHKE CKICCHHBIX HA 3yOuUaThIi HIMIT 3aTOTOBOK M3 KOPOTKOMEPHBIX
NWIOMATEPHUAIOB JJIs JOLIAThIX OalOK MEXIYITaKHBIX IMEPEKPBITUH M B PACTSIHYTHIX MOsACaX
JOMIATBIX CTPONMIBHBIX (pepM.

2.5. B HeKOTOphIX chy4assX, O0CO0O OroBapuMBaEMbIX TEXHHYECKUMHU YCIOBHUAMH, IPH
W3TOTOBJICHUM JEPEBSHHBIX KOHCTPYKLUMH (Hampumep, Kiee(aHEepHbIX) MOXKET HCIIOJIb30BaThCs
JpeBeCHHa, MOAU(PHUIIMPOBAHHAS TOTUMEPAMH U APYTUMH COCTaBaAMH.

®anepa aucroBasi. PanepHbIe TPYObI

2.6. QaHepa OTHOCUTCSA K CIIOMCTBIM JIPEBECHBIM MaTepuajgaM C OJHOHAIpPaBICHHON H
MEPEKPECTHOM CTPYKTypoul. B rmepBoM cilyyae [mOCTUraercsi 3HauyWTeNIbHash NPOYHOCTh, HO
COXpaHsETCs BBICOKAs CTENEHb aHU30TPONUHU. BOo BTOPOM cilydae 3aMETHO CHUKAETCSI aHU30TPOIUS
Y MPOYHOCTh B JIBYX TJIABHBIX HAmpaBJICHUsX. J[JI1 MHOTOCIIOWHO#M JTUCTOBOW (haHEephl MOKa3aTelIn
MPOYHOCTU U YNPYTOCTH OTJIMYAIOTCS IO TVIABHBIM OCSIM aHM3OTPOIUU MPHU PACTKEHUU, CHKATHUH,
n3rude Tosbko B 1,5 - 3 paza, a He B 10 - 40 pa3, kak Jy1si APEBECHHBI B €€ HATyPaJIbHOM BH/IC.

B orpaxparommx M HECymUX KOHCTPYKIMSX JOMyCKaeTcsl NMpUMEHeHHe (aHepbl TOJNBKO Ha
BOJIOCTOMKHUX KJIEAX TOJIINHON HE MEHEE 6 MM.

Pa3mepsl nucToBoit haHepsl mpuBeACHBI B Ta0. 3.

Tabnuma 3
Mapku J1ucToBOM Pa3mepsl 1uCTOB, MM Mapka JIucToBOM Pazmeps! 1MCTOB, MM
(hanepsl TOJIIMHA JUIMHA, ITUPUHA (hanepsl TOJIIMHA JUIMHA, ITUPUHA
OCD (bepesosas) 6,8,9, 10, 1525 x 1525 dBC 7,10, 12, 5600 x 1200
12 1525 x 1220 11,16 4850 x 1200
1220 x 1220 4400 x 1500

2.7. B KkauecTBe 3JEMEHTOB ACPEBSHHBIX KOHCTPYKLUI HOMyCKaeTcs MpUMEHEHHE (aHEpPHBIX
Tpy0 Mapok @-1 u @-2, copTaMeHT U pa3Mepbl KOTOPHIX yKa3aHbI B Ta0. 4.

Tabonuna 4
JlnameTp TpyO BHYTpPEHHUH, MM 50 100 150 200 250 300
Juamerp TpyO BHEIIHHH, MM 63 116 172 222 276 320
TounuHa CTEHOK, MM 6,5 8 11 11 13 13
Macca 1 M ipu BrnaxkHoctu (anepsl 15 %, kr 1,0 2,2 4.5 5,8 8,6 10,2
JlnnHa TpyO, M Or3,5m07
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JApeBecHble MIMTHI

2.8. K miuTHRIM MaTepuagaM Ha OCHOBE JPEBECHHBI OTHOCSTCS:
a) JIPeBECHO-BOJIOKHHUCTBIE IUIUTHI Cyxoro crnocoba mnpousBoacta (/IBlIc) Ha ¢deHoIbHBIX
cBs3ytomx Mapok Tc-400, Tc-450 (TY 13-444-79);
0) npeBecHO-CTpyxkeuHble TIMTHI Ha kKapOamumHbeix (JCIIk) m Ha (HEHOTBHBIX CBS3YIOUIUX
(ACTIId) mapoxk I1-1 u I1-2 (TOCT 10632-77 ¢ u3m.);
B) APEBECHO-CTPY’KEUHBIC TUIUTHI Ha KaycTtuieckom maraesure MII (TY 13-519-79);

') IEMEHTHO-CTPY’KeUHbIe TUIUTHI Ha opTiaananemente L[CII.

TexHnuecKue XapakKTepUCTUKHU IPEBECHBIX IUTUT MTPUBEICHBI B Ta0II. 5.

Ctp. 7 u3 143

Tabaxunma 5
Hoxasarenn Ennanna 3HaueHue moKa3aTeyei s

M3MEpEHUS JIBIIc JCIIk JCT1d MAIT LCII
IInoTHOCTH KI/M» Cs. 850 750 - 850 700 - 850 900 - 1200 | 1200- 1300
Jnuna MM 2750 - 3600 1830, 3660 1830, 3660 3600 2600 - 3600
upuna » 1200 - 1830 1200, 1830 1220, 1830 1220 1200
Tommuna » 5-10 12-22 10 -22 10 - 18 8-40
BrnaxnocTtb % 5-8 8§+£2 8§+£2 9+4 Jo 12
Boponornomienue 3a 24 4 » 30 Jo 15 Jo 15 18,26 » 16
Halyxanwue 3a 24 4 » 20 » 5 » 5 10,15 » 1,8

2.9. JlpeBecHble IUINTBI PEKOMEHIYETCS NMPHUMEHATh B KadyecTBE OOLIMBOK B KOHCTPYKLUSX
MIaHEJIEH CTECH, IUIAT IEPEKPBITUM U IIOKPBITUI C YY4ETOM YCIOBUM DKCILTyaTalluy.

Kuaen

2.10. CuHTeTHYECKHE KJIEU AJI1 U3TOTOBJIEHUS DJIEMEHTOB KIIEEHBIX NEPEBSHHBIX KOHCTPYKLIHN
JENATCST Ha TPYIIbI, YYUTHIBAIOIIME Ha3HAUYE€HUE KJIEEB, UX CBOWCTBA; PEKOMEHIyeMbIe OOJIACTH
MPUMEHEHHUS yKa3aHbl B Ta0. 6.

2.11. Jlns ckjewBaHUs OPEBECHUHBI W JPEBECUHBI C (haHEepoil, IPEeBECHO-BOJIOKHUCTHIMH H
JPEBECHO-CTPYKEUHBIMU TUITUTAMU JIOJDKHBI MpuUMeHsAThes Kieu | - IV rpynm B 3aBUCMMOCTH OT
TeMIepaTypHO-BIAKHOCTHBIX YCIOBHUI SKCIUTyaTalllu, pyKOBOJACTBYSICh Ta0. 7.

[Ipy BO3HMKHOBEHHH 3HAYHTEIHHBIX TEMIIEPATYPHO-BIAKHOCTHBIX HANPSKEHUH CIeayeT
npuMeHaTh ket OPD-50M (V rpynma), oOmamarommuii TOBBIMIEHHONW MOAATIMBOCThIO. Jljis
METAJUTUYECKUX CTEPIKHEHN, BKJICHBACMBIX B IPEBECUHY, JOJKHBI PUMEHSATHCS MOIUDUITUPOBAHHBIC
Kjieu | rpynmel win kjaer V rpynibl C y4eTOM YCIOBUM SKCILTyaTalluH.

2.12. CocrtaB KJjeeB, TEXHOJOTHS HUX MPUTOTOBICHHUS W TPUMEHEHHE JOJDKHBI OTBEYaTh
TpeOOBAaHUSAM COOTBETCTBYIOLINX TEXHUUECKUX yCIOBUH.

TaOonuna 6
Tun xnes Mapka kiest I'pynna Pexomenryemple 00J1aCTH IPUMEHEHHS

PezopuuHoBBIN OP-12 | IIpenmymiecTBEeHHO s TPaXKIaHCKOTO
CTPOWTENHCTBA, B OOJBIIETIPOJICTHBIX KOHCTPYKIHAX
IIPH IKCIUTyaTaIliy B HANOO0JIee KECTKUX yCIOBHIX

DeHOIBHO-PE30PIIUHOBBIHN OPD-50 | IIpenmymiecTBeHHO bt MIPOMBIIIJIEHHOTO,
CeJIbCKOXO035IIICTBEHHOT O CTPOUTENBCTBA, B
OOJIBILETIPONIETHBIX KOHCTPYKIUSIX IPH SKCIUTyaTaluK
B Han0oJ1ee )KECTKUX yCIOBHUIX

DeHoNbHBIN KB-3, COX II  [[IpeumylnecTBEHHO [JIsi CEIbXO3CTPOUTEILCTBA B
KOHCTPYKIIHUSIX MaccoOBOTO IPUMEHEHUS,
9KCIUTyaTUPYEMBIX B )KECTKUX yCIOBHAX

ATKUATPE30PIIUHOBHII ®P-100, IPK-1AM II  |Toxe

®DeHobHO- JIDK-14P 1I »

QJIKWIJIPE30PLIMH OBBIH

KapbamuHo-MeTaMUHOBBIH KC-B-CK | dna KOHCTPYKLUH, JKCILIYyaTUPYEMBIX npu
OTHOCHUTEIIEHOM BJIAYKHOCTH BO3AyXxa 10 85 %

Kap6amunbrit K®d-XK IV |To xe, no 70 %

OIOKCHIHBIN OII-1, K-153 V |[lns  coemuHEHW NEPEBSIHHBIX KOHCTPYKIIMH C
BKJICCHHBIMHU CTAJILHBIMH CTEPKHIMU

DEeHOIbHO-PE30PLIUHOBBIH OPD-50M V  |Toxe
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| MomdbuImpoBan bt | |
Taomnuna 7
YcnoBus sxcruryaTtanuu (1o tadai. 1 I'pynna
CHull 11-25-80) ICeB Tunsl U Mapku KieeB
Hnst  Bcex ycinoBUH — 9KCIUTyaTaluu, I PezopumnoBeii  ®P-12 (TY  6-05-1748-75);  deHONBHO-
kpome I'1, 12, T3 pesopiHoBBIiE DPD-50 (TY 6-05-1880-79)

AnxunpesopuuaoBbie @P-100 (TY 6-05-1838-78) u JIDPK-1AM
(TY 6-05-281-7-75)

II ®denonpHO-ankmwiIpe3opiuHoBbid JJOK-14P (TY 3CCP 223-41-80)
®enonbuble Kb-3 1 COX (na ocHoBe cmon COXK-3016 u CONK-
3015 (T'OCT 20907-75 ¢ u3m.)

Jns yenoBuil sxcryatauuu A2 u b2 I |Kap6amupno-menamunoBsiit KC-B-CK (TY 6-05-211-1806-79)
JUis yenoBuii okcruryararn A3 IV |K®X, KOBX (T'OCT 14231-78)

3. PACYHETHBIE XAPAKTEPUCTHUKHU MATEPHUAJIOB

HopMupoBaHue pacyeTHBIX CONIPOTHBJICHUH IpeBecUHbI U (haHepbl

3.1. OCHOBHBIMH HOPMHUPYEMBIMH  XapaKT€pUCTUKAMU MPOYHOCTH KOHCTPYKIMOHHBIX
CTPOUTCIIBHBIX MATCPUAJIOB SABJIACTCA HOPMATHBHOC W PACUCTHOC COIPOTUBIICHHUEC, KOTOPOC
OMpCACIICTCA Ha OCHOBAHWU JOAHHBIX CTAaHAAPTHBIX UCOBITAHUU C yueTOM CTaTUCTHYECKOU
W3MEHYMBOCTH ITOKa3aTeJIe TMPOYHOCTH M PA3HON CTEMeHH OOECIIeUeHHOCTH (IIOBEPUTEIHHOM

BEPOSATHOCTH) 1O MHHMMYyMYy. [l HopMmaTtuBHOro compoTuBieHuss RY mnpenmucwiBaeTcs
obecrieueHHOCT, He Hmwke 0,95, misi pacyeTHOro compoTHBIICHHS R TIOKa HE HOPMHpPOBaHA W
konebnercs B npeaenax 0,99 - 0,999.

3.2. B CHull II-25-80 HOpMaTHBHBIE W pacyeTHbIE CONPOTHBIICHUS IPEBECHHBI U (paHepbl
MPUHATHI ¢ OOECIEYCHHOCThI0 N0 MHUHHMYMY cooTBeTcTBeHHO 0,95 m 0,99 mpu HOpMalbHOM
pacripesieieHu .

3.3. OcoOGeHHOCTH CTPYKTYPHO-MEXaHUUYECKHUX CBOMCTB JAPEBECUHBI U OTIMYME JACUCTBUTEIHHBIX
YCIOBUH M XapakTepa ee padoTbhl OT YCIOBUH NpHU CTAaHAAPTHBIX HCHBITAHUSIX YUHUTHIBAIOTCS
BBeJICHHEM K03()(PUIIMEHTOB yCI0BUil paboTHI 110 MaTepuay.

Jlns  0a30BBIX pacyeTHBIX CONPOTUBJICHMM, OTBEYAIOIIMX HOPMAJbHBIM TEMIIEPATypHO-
BJIQKHOCTHBIM yCJIOBUSIM JKcIutyaTanuu (rpu temmneparype I = 35 °C M OTHOCUTEIBHOUN
BJIQXXHOCTH Bo3ayxa ¢ = 75 %), HeoOXOAMMO BBOJUTH KOX(PUIMEHT YCIOBHHA pabOTHI m

i
YUHUTHIBAIOUINI BIMSHUE AJIUTEIBHOCTH HArpy>KEHHUs C MEePEeXO0JOM OT MPOYHOCTHU JAPEBECUHBI MPHU
KPAaTKOBPEMEHHBIX CTaHAAPTHBIX HCIBITAHUSX K €€ TPOYHOCTH B YCIOBUAX JITUTEIHHO
NEHCTBYIOIIMX TMOCTOSHHBIX M BPEMEHHBIX HArpy3oK 3a BeCh CpPOK CIY>KObl KOHCTPYKLHUH.

Ilpoynoctn R, HpH CTaHAAPTHBIX KPaTKOBPEMCHHBIX HCIBITAHHMSX COOTBETCTBYCT 3HAYCHHE
KodbduenTa m,; = 1, npu 6onee KOPOTKOW JJIUTEILHOCTU HArpy:KE€HHs m
< L.

3.4. IlpuBeneHue Harpy3ku, IEHCTBYIOIIEH BO BpPEMEHH IO JIOOOMY 3aKOHY, K Harpyske
IIOCTOSIHHOM BO BPEMEHH TPOJOJIKUTEILHOCTBIO T TO3BOJIAET HPU ONpPEJEICHHH Kod(phunenTa

1 x> 1, a mpu Oonee

IpoOaAOJIKUTCIIBHOM Z[GFICTBHPI HarpyskKu m

pi¢

p
mm AJid APpCBCCUHBI UCTI0JI30BATh 3aBUCUMOCTD

My = 1,03(1 - lg 7, /18,5).

[IpuBeneHHoe BpeMsi ACWUCTBUS pPAacUeTHOW HArpy3KH JUIsi HamOoliee THUIMMYHBIX PEKUMOB
HarpyKEeHHUs U COOTBETCTBYIOIIME UM 3HAYEHHS KOI(QPULMEHTOB m,;; IPUBEACHBI B Ta0L. 8.

TaOomxuma 8
p PacuerHoe Bpems Koappuunenr| Koaddurmenrt
€KUMBI HATPYKEHHS o <

Py JICHCTBHS HATPY3KH T, C m, YCJIOBUH PabOTHI M1,
JluneitHo Bo3pacTaromas Harpy3Ka IMpy CTaHIapTHBIX 1-10 1 1,5
UCTIBITAHUSIX
CoBMeCTHOE [EHCTBHE MOCTOSHHOM W JIMTEIBHOM 108-10° 0,53 0,8
BPEMEHHOMN HArpy30K
CoBMecTHOE JefcTBIE [TOCTOSTHHOM u 106 - 107 0,66 1

WWW.STROYTENDERS.RU



[IOCOBME IO ITIPOEKTUPOBAHMIO JEPEBSIHHBIX KOHCTPYKIIMM Crp. 9 u3 143

KpaTKOBpCMeHHOﬁ CHETOBOM Harpy3ok

CoBMecTHOE ZeicTBHE IIOCTOSSHHOM u 103-104 0,8 1,2
KpaTKOBPEMEHHOI BETPOBOM HATrPYy30K

CoBMeCTHOE [EHCTBUE ITOCTOSTHHON M CEMCMHYECKOM 10 - 102 0,92 1,4
Harpy30K

JlelicTBHE UMITYJIbCHBIX U YIAPHBIX HATPY30K 101 - 10 1,1-1,35 1,7-2,0

3HaveHne KOI(QUIMEHTa, YIUTHIBAIOIETO BIMSHUE JUIMTEIBHOCTH HArpyxeHus, my, = 0,66

NPUHATO 32 0a3UCHOE, W MO OTHOIICHHIO K HEMY HOPMHUPYIOTCSI pacdeTHBIC COMPOTHBICHHS IS
IPYTUX PEXKHMOB M COYETAHUN HArpyXCHHS IyTeM BBEICHHUS COOTBETCTBYIONIMX TMEPEXOIHBIX
K09 puIMeHTOB yCnoBui pabotel my = m;;/0,66 K OCHOBHBIM PACUETHBIM CONPOTHBICHUSM

JpeBecuHbl U (aHepbl. PacyeTHoe BpeMs JCHCTBHA HArpy3KH T HAXOMUTCS MYTEM IPUBEICHHS

p
TAKOBOW 3a BECh MPUHATHIN CPOK CIyKObl KOHCTPYKUHUI K €€ MAaKCUMyMYy B pEXHME MOCTOSHHOM

Harpy3ku. PacdueTHoe conpoTuBieHue
R = (R%y,)m,, (1)

rae v,, - Kod(pQUIMEHT HaAeKHOCTH IO MaTepualy, YYUTHIBAIOIIUH OTKIOHEHHE B CTOPOHY

MEHBIIINX 3HAYCHHUH MPOYHOCTU MaTepuaia ¢ 0ojiee BHICOKOH 00ECIEYeHHOCTHIO MO0 OTHOIICHHIO K
HOPMAaTUBHOMY COIPOTHBIICHHIO.
C yuetom (1) momyuaem

R¥y,,=R/my; = R, (2)

rac ﬁ - KPATKOBPEMCHHOC paCYCTHOC COIIPOTHUBIICHUC.

N3 ycnosuit
R =Ry (1-n), 3)
R = Ryp(1-1v) 4)
C yueToMm (2) HaXxoauM
Y = (1 -)/(1 - 1), (5)

rac RBp - Cp€AHEC 3HAa4YCHUC BPCEMCHHOI'O COIIPOTHUBJICHUA IIPH CTAHAAPTHBIX HWCHBITAHHUAX

MaTepuaa;
N, U N - MHOXHTEIM, 3aBUCSIIME OT MNPUHATOrO YPOBHs OOECHEYEHHOCTH (IOBEPHUTEIHHOM

BEPOSTHOCTH) M BHJIA (YHKIHUU IUIOTHOCTH PpACHpeAeNCHUs COOTBETCTBEHHO IS
HOPMATHUBHOT'O U PAaCYE€THOI'O COIPOTHBIICHUI];
v - Ko3(ppumeHT Bapuaiuu.
J11s HOpMANIbHOTO pacrpeenenus 1 obecreyeHHocTr no muuumymy P = 0,95 1, = 1,65 u npu P

=0,99 n = 2,33. Koadurument Bapuannu npoyHOCTH IPEBECUHBI V 3aBUCUT OT BUa HAIIPSHKEHHOTO
COCTOSTHUS M COpTa MaTepuala; ero BenuanHa konebiercs B npeaenax 0,15 - 0,25.
3.5. KoadunmeHT Hafe:)KHOCTH 10 MaTepualy HaXOAUTCs B MPSMOM 3aBUCMOCTH OT IPUHATHIX

ypoBHel obecreueHHOCTH A1 RY ¥ R M OT U3MEHYMBOCTH IOKa3aTelel MPOYHOCTU MaTepuala.
CreneHp OTBETCTBEHHOCTHU 30aHUA U COOPYXKCHUA B LCIOM MW B OTACIBHBIX YaCTAX IOOJIKHA
YUYMTBIBATECS BBEIEHHEM B popmyity (1) kodhdHuuenTa HaeKHOCTH 110 HA3HAYEHUIO v,

CornacHo nnoctanoByieHuto ['occtpost CCCP ot 19 mapta 1981 r. Ne 41 «IIpaBuia yuera creneHu
OTBETCTBEHHOCTHU 3/1aHUM U COOPYKEHHUM IPU NPOEKTUPOBAHUU KOHCTPYKLMI», NPENIUCHIBACTCS
YUUTHIBATh CTEMEHb OTBETCTBEHHOCTH 3/aHUNW U COOpPYKEHHH C MOMOIbl0 Koddduumenrta
HAJIE)KHOCTH 110 HasHayeHuIo v, Ha ocHoBaHuu CT COB 384-76. «CtpoutenbHble KOHCTPYKIMH U

ocHoBaHUsl. OCHOBHBIE TMOJIOKCHHSI IO pacdery». 3HaueHUss KOdPPUIMEHTa HAIACIKHOCTH II0
Ha3HAUYCHHUIO MPUHUMAIOTCS B 3aBUCHMMOCTH OT KJIacCa OTBETCTBEHHOCTH 3JIaHUU M COOPY>KEHUM.
[IpaBunamu mnpemycmatpuBaroTcsa Tpu kiacca oTtBeTcTBeHHOCTH I, II wm III; M cooTBeTCTBYIOT
3Ha4YeHMUs Y, paBHble 1; 0,95 1 0,9, a 1714 BpeMEHHBIX 31aHUI U COOPYKEHUM CO CPOKOM CITY>KOBI 110
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5 ner nmomyckaercsas npuHuMate Y, = 0,8. C ydetom sToro kosgduuumenrta Beipaxkenue (1)
IIPUHUMAET BUJ

R'= Ry /(Y )- (6)

Pacuernbie conmpotuBiienus npeBecunbl U ¢Ganepsl B Ta0u. 3 u 10 CHull 11-25-80 nns 3qanuit u
coopyxenwii 1, II u III k1accoB 0OTBETCTBEHHOCTH HEOOXOIUMO JAETUTH COOTBETCTBEHHO Ha 1; 0,95 u
0.,9.

3.6. HopmupoBaHue pacueTHBIX CONPOTHUBIEHUN Oa3upyeTcss Ha JaHHBIX CTaHAAPTHBIX
UCIBITAHUN KPYMHBIX 00pa3loB M3 MIJIOMATEPUAIOB U Kpyrioro jeca. [IpumMeHsBIuiics panee Ha
OCHOBAaHUHU PE3yJIbTaTOB CTAaHAAPTHBIX HCHBITAHUNH MAaJbIX YHUCTBIX 00pa3loB JPEBECHHBI H
BBeJIeHUST KO3 PUIIMEHTOB MEpexo/ia OT YHCTON K HATYpalbHOU JPEBECHHE C YYETOM COPTHOCTH U
pa3MepoB CEuUeHHUsl JecoMaTepuajoB IyTh HOPMHUPOBAHHS PACUETHBIX XapaKTEPUCTUK CIEAYyeT
UCIIOJIb30BaTh MPU OTCYTCTBUU O0OpPYAOBaHUS JIJIsl UCTIBITAHUS KPYIHBIX 00pa3uoB. B aTom ciyuae

IJISL TIepexofia OT HOPMAaTUBHOI'O COHNPOTUBIIEHUS] YUCTOM JPEBECHHBI K UCIIOJIB3YETCSI
RY, x RY y

yCIIOBUE
H — PH
R = R" K K, (7)
rie
H — .
R g RBp.q(1 - nqu)’ (8)
Rypq - cCpeHee 3HAYCHHE BPEMCHHOIO CONPOTHBICHHS MalbIX YHCTBIX OOpasLoB IpH
CTaHAPTHBIX UCIIBITAHUSX;
Vy - KodduuueHT Bapuany IpOYHOCTU YUCTON APEBECUHBI;
K, - nepexonHslii KO3()(UIHMEHT, yYUTHIBAIOIIHI BIMAHUE IIOPOKOB Ha IPOYHOCTh JPEBECUHBL;
K, - mepexomHblii KOA(DPUIMEHT, YUNUTHIBAIOMINN BIUSHUE Pa3MEpPOB pabodero cedeHus Ha
MPOYHOCTH JIPEBECUHBI.
Tornma

3.7. BousiHMe Ha TPOYHOCTH MaTepHaja YCIOBHUH SKCIUTyaTallud M OCOOEHHOCTEH paloThl,
OTJIMYAIOIINXCS OT MPUHATHIX 17151 0a30BBIX PACUETHBIX COMPOTUBICHUN, YUUTHIBAETCS YMHOKECHHEM
MOCJIETHUX Ha COOTBETCTBYIOIIME KOI(D(UIUEHTHI yCIOBHM pabOThI 10 MaTepually, yKa3aHHbIC B
rnaBe CHull I1-25-80. K HuM oTHOcATCS: KOI(Q(QUIMEHTHl m, U m;, OTPaKalolIUe BIHAHHE

TEMIEPATYPHO-BIA)KHOCTHBIX YCJIOBUH 3KCILUTyaTalluM; KOI(MDOHULUUEHTBI M, U m,, OTPakalollue

a

BIIMSIHAE XapaKTepa M PEKHUMa HaArpyKeHUs; KOO(P(OUIMEHTHI mg W M, OTPAXKAIOIIUE BIMIHHEC

(62) &4
Pa3MEpPOB CEYEHHs M €r0 COCTaBHBIX 4acTel; KO3QQUIMEHTBI m ., U M, OTPAKAIOUINE BIMIHHE

HA4aJbHBIX HaNpPSKCHUM, KOHIEHTPALUMM HaNpPKEHUHM; KOOQOULUUEHT m,, yYUTHIBAIOIIUH

CHWIKEHUE IPOYHOCTH IPEBECUHBI TPU MPONUTKE HEKOTOPBIMU 3aLLIUTHBIMH COCTABAMM.

CoBMecTHOE  NIEHCTBHME  HECKOJBKUX  HE3aBUCUMBIX  yCIOBUM  pabOTHl  OIICHMBACTCA
MEPEMHOKCHHEM COOTBETCTBYIOMINX UM KOA(PGUIIUEHTOB. [|j1s1 6a30BBIX pacUueTHBIX COMPOTUBICHHIMA
mgy=m,= 1.

3.8. BennuuHbl pacyeTHBIX CONPOTHUBICHHWM ILEIBHOW JPEBECHMHBI M OJHOCIOWHON KIIEEHON
JPEBECUHBI U3 MUJIOMATEPUAJIOB ONPEAEIISAIOTCS Ha OCHOBAHUM JaHHBIX UCTBITAHUNA B COOTBETCTBUU
¢ ykazanussmu CHull 11-25-80, npuit. 2.

3.9. [Ipy HOPMUPOBAHMM PACUETHBIX CONPOTHUBJIEHUNA MHOTOCIOWHOW KJIEEHOW NPEBECHUHBI U3
MUJIOMATEPUAIOB HAZ0 UMETh B BUAY Psii (AKTOPOB, MPUCYIIUX KOMITO3UIIUU JIPEBECHHA - KIICH.
Crnoucrass CTpyKTypa MJaHHOM KOMIIO3UIIMU CIIOCOOCTBYET pAacCpeJOTOYCHHIO MOPOKOB, a,
CJIEIOBATENIbHO, IMOBBIIMICHUIO MPOYHOCTU BJIOJIb BOJOKOH KJIEEHOM NPEBECHHBI MO CPABHEHUIO C
LEJTBbHON MPU OAMHAKOBOM KadyeCTBE MCXOAHOro Marepuana. OQHAKO M3-3a pa3inyuvs OpUEHTALUU
TOJUYHBIX KOJICL, BIIAXXHOCTH COCEOHHX CJIOEB H BCJCACTBHE KOJIEOAHUI TeMIepaTypHO-
BJIQXXHOCTHOTO PEKHUMA OKpPYXAIOLIEro BO3JyXa IMpU SKCIUIyaTallMd IPOUCXOIAT MPOIECCHI
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nepepacnpeesieH!sl ¥ BbIpaBHUBAHMUS MM HUKIMYECKUX KOJeOaHM PaBHOBECHOM BIaXKHOCTH.
OHM BBI3BIBAIOT CTECHEHHBbIE Ae(opManuK yCyIIKM U pa30yXaHus M IPUBOAAT K 0Opa30BAHUIO
COOCTBEHHBIX BHYTPEHHHX HOPMAJbHBIX M KAacaTEeNbHBIX HANPSKCHUH TONEPEeK BOJIOKOH. OTH
HaNpsDKCHUST TOCTUTAIOT HauOOJBIINX 3HAUYEHUI B 30HE, MPHIETAIONICH K KICEHOW MpOCIOWKe, U
YCYTYOJISIFOTCSI JIOKQJIBHOW KOHIIGHTpAIleld COOCTBEHHBIX M JICUCTBYIOIIMX OT BHEIIHEH HArpy3Kd
HaIpsDKEHUH B MECTax C PE3KO BBIPAXKEHHONM HEOJHOPOAHOCTBIO CTPYKTYPbl KOMIIO3ULIUHU
JpeBECHHA - KJIeH, U3-3a CyYKOB, HETIPOKJIES U APYTuX 1e(eKTOB, 100aBOUHBIMU HAIPSKEHUIMHU OT
yCaJIKu KJIEEBON MPOCIOUKH.

Bnusiaue orMedeHHBIX (DAKTOpPOB HAa MPOYHOCTH KJIEEHOM APEBECHHBI JUIS Pa3HBIX BUIOB €€
HaMpsOKEHHOTO COCTOSIHUS HEOAMHaKoBO. HanOoibllyro OMacHOCTh OHHU IMPEACTABISAIOT  JUIS
pacTsLKEHHUS MONEPEK BOJIOKOH U IS CJIOKHOTO HAIPSYKEHHOTO COCTOSIHUS CBUTA BAOJb U MONEPEK
BOJIOKOH C PacTSDKEHHEM IIONEPEK BOJIOKOH, YTPOKas PaCCIOCHUI0 TaKOro poja KOMIIO3HLIUU.
OTMeUeHHBIE KaK IOJOXKUTEIBHBIE, TaK W OTPHULATEIbHBIE CTOPOHBI MEXAHUYECKMX CBOMCTB
KJICCHOH ~ MHOTOCIOWHOW JpeBEeCHHbI TpeOyIOT ydera Tpd HOPMHUPOBAHUU  PACUETHBIX
conpoTuBieHU. [l m3ruba, pacTsykeHMs M CXaTHs BJOJIb BOJOKOH OIpEAENSIoNlee 3HaueHHE
UMEIOT TIOJIOKUTENbHBIE (PAKTOPHI, TOBBIMIAIONIME IMPOYHOCTh MaTepuana, a Uil pacTHKCHHS
MOTIEPEK BOJOKOH M JUIS CKaJbIBaHUS TPU M3ruOe - OTpHUIlaTelbHble (PAKTOPBI, CHUKAIOIINE
IIPOYHOCTH MaTepHaa.

BenuuuHbBl pacyeTHBIX CONPOTHUBIICHUM MHOTOCIOMHON KIIEEHON APEBECUHBI YCTaHABIMBAOTCS
HA OCHOBAHUM JJTaHHBIX MCIIBITAHUM:

Ha U3ru0, C)kaTue, CKaIbIBAHUE BIOJIH BOJIOKOH KIEEHBIX 00pa3IoB U3 CJIOEB TONIUHON 33 MM ¢
obmeit BeicoToi ceuenus 500 MM U A7 MOAENBHBIX 00pa3ioB 165 MM npu mupuHe cedenus 140
MM;

Ha pacTsHKEHHE BIOJIb BOJIOKOH KJIEEHBIX 00Pa3lloB U3 JIBYX CIIOEB TOMIIMHOM 1o 19 1 o 33 mm.

B nononnenne k tabn. 8 CHull 11-25-80 s cnoeB TommuHoi 16 u 12 MM kodddunment my

cleAyeT TpUHUMaTh COOTBETCTBeHHO 1,15 m 1,2. Ecnu mpoyHOCTH KJIEEBBIX COCIMHEHUW Ha
3yOUaThlil UM B CIOSX HIKE BPEMEHHOT'O COMPOTUBIICHUS M3THOY M PACTSKEHHUIO BIIOJIb BOJIOKOH
nuaoMaTepuanoB 1-ro copra, TO pacye€THOE CONMPOTUBJICHUE KIIEEHON APEBECUHBI HOPMUPYETCS MO
MIPOYHOCTH KJIEEBOT'O COeIMHEHUS Ha 3y0UaThIi K.

3.10. YcnoBus (1), 3) u (5) mo m. 3.4 ana ompeneNeHus HOPMATUBHOTO W PaCUETHOTO
COTIPOTHUBJICHUH CIIPABEIJIUBHI MPU OOJIBIIIOM YKCJIE UCTIBITAHUN. B ciydae orpaHMYeHHON BBIOOPKH
B OTH YCJIOBHS HEOOXOAMMO BBOJAWTH [00ABOYHBIH MHOXKUTENb K T, W 1, YYHTHIBAIOLIMNA

HAJIEKHOCTh CYXKJIEHUS M YUCJIO UCTbITaHUK B BhIOOpKe (cm. CHulII 11-25-80, mpwit. 2, mpumed. K
Tabm., 1. 2).

3.11. B usrubaembIX U C)KaTO-U3THOAEMBIX AJIEMEHTAaX M3 MHOTOCIOWHON KJIEEHOM JIPEBECHUHBI
pu (OPMUPOBAHHUHU CJIOEB MO BBICOTE CEUEHHUS MCIOIb3YIOTCS NMUJIOMAaTEpHalibl Pa3HOTO COpPTa MU
pasHbIX TIopol. B 3ToM ciydae TpeOyercs, 4TO0OBI IepeXxo/i OT 30HBI OJTHOTO COPTa K 30HE APYTOro
YAOBIIETBOPSUI YCIOBUIO G,/6, = R|/R, ipu Ry > R,,

Ie 6; - KpaeBoe HaNpPsDKCHHE;
G, - IPOMEXYTOYHOE HANPSDKECHHIE Ha IPAHHIIE CJIOCB Pa3HOTO COPTa;
Ry, Ry - pacyeTHBIEC CONPOTHUBIIECHHS JIPEBECHHBI O0OJIEE BEICOKOTO M 00JIE€ HU3KOTO COPTOB.

Jns u3rubaembIx, CKaThIX M CXKATO-M3rMOAaEeMbIX 3JIEMEHTOB U3 CKIEEHHBIX MO JJIMHE Ha
3y04aThIif T COCHOBBIX M €JIOBBIX OJJHOCIOWHBIX 3aTOTOBOK MAJIOMATEPHAITIOB, YIOBICTBOPSIFOIIINX
B OTHOIICHHUHU JIPEBECUHBI TPEOOBAHUIM Pa3. 2, paCUeTHBIC COPOTUBIICHHUS ClIEyeT MPUHUMATD I10
CHull 11-25-80, Ta6mx. 3, . 1a COOTBETCTBEHHO IO 2-MY U 3-My COpTaM.

Taomnunoa 9

Hal'[pSI)KGHHOG COCTOSIHUC U XapaKTCPHUCTUKA

R, MIIT
37€MEHTOB Copr apesecuubl | Xy, al v (R MIa| Y, | R, Mlla

H3rud
DNeMEHTHI U3 TUIOMAaTePHUaIOB 1 36 26 1,22 14
2 33 0,17 24 1,22 13
3 22 16 1,25 8,5
OneMeHTHl OpycuaTble M KIEEHBIC IINPUHOM 1 37,5 28 1,15 16
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cBhIIe 13 cm 2 35 0.15 26 1,15 15
3 25 ’ 19 1,14 11
C:kaTue B10Jb BOJOKOH
DNeMEHTHI U3 TUIOMAaTepHUaIOB 1 33 25 R 14
2 31 0,15 23 R 13
3 20 15 s 8,5
OneMeHTHl OpycuaTble M KJICCHBIC IIHUPHHOW CB. 1 34,5 27 1,12 16
13 cm 2 32 0,13 25 R 15
3 23,5 18,5 s 11
PacrskeHue BA0JIb BOJTOKOH
DNeMEHTHI U3 TEbHON TPEBECUHBI 1 34 0.24 20 1,32 10
2 25 ’ 15 1,4 7
DNeMEeHTHI U3 KIIeEHO! APEBECHHBI 1 34 02 23 1,27 12
2 25 ’ 17 1,25 9
CikaTue W CMsITHe TIOMEpPeK BOJOKOH MO Bceil 1-3 5 0.19 34 1,25 1,8
IJI0I AU ’
CkaJibIBaHHe B/10JIb BOJIOKOH:
IIpu u3rude 371eMEHTOB U3 METLHON TPEBECHHBI 1 6 0.23 3,6 1,3 1,8
2,3 5 ’ 3,2 1,3 1,6
ITpu m3rude KIeeHBIX dJIEMEHTOB 1 4.5 0.17 3,2 1,3 1,6
2,3 42 > 3 1,3 1,5
PacTsikeHue momnepeKk BOJIOKOH 3JIEMEHTOB M3 1 1 0,8 1,5 0,35
KJIeeHOii IpeBeCHHbI 2 1,2 0,25 0,7 1,5 0,3
3 1 0,6 1,6 0,25
Taomxuma 10
By HaNPsKEHHOTO COCTOSHUS Ry,MIla| R Mla| KK, R MIa| 7, Nﬁ-’[a
®danepa kneenas 6epesobas mapku OCD, copro B/BB, BB/C, B/C, TonmuHol 8 MM 1 60iee
Pactsoxenue «By 63 0,17 40 0,55 25 1,2 14
To xe, «1» 50 0,23 31 0,55 17 1,25 9
Coxarue «B» 35 0,13 28 0,72 19 1,1 12
To xe, «1» 28 0,13 22 0,66 15 1,15 8,5
M3rub U3 mIoCKOCTH JIUCTA «B) 68,5 0,15 52 0,55 28 1,15 16
To xe, «1» 36 0,17 26 0,45 12 1,2 6,5
CxaJIbIBaHUE «BY 4.5 0,2 3 0,53 1,6 1,3 0,8
To xe, «1» 4.7 0,2 3,2 0,5 1,6 1,3 0,8
Cpe3 neprneHauKyIsipHO ITOCKOCTH JIUCTA «BY 15,5 0,1 13 0,77 10 1,1 6
To xe, «1» 16 0,1 13 0,77 10 1,1 6
danepa kieeHas U3 IpeBecHHbl TucTBeHHUIBI Mapkun ®CD, copro B/BB u BB/C, TommuuHoi 8 MM u Goinee
Pactsoxenue «By 42 0,2 28 0,6 17 1,25 9
To xe, «1» 35 0,2 23 0,6 14 1,25 7,5
CxaTne «B» 48 0,15 36 0,8 30 1,15 17
To xe, «1» 40 0,15 30 0,8 24 1,15 13
M3rub n3 mI0CKOCTH JIMCTa «BY 52 0,2 35 1 35 1,25 18
To xe, «m» 32 0,2 21 1 20 1,25 11
CxasnpIBaHUE «B)» 1,8 0,24 1,1 1 1,1 1,45 0,6
To xe, «1» 1,6 0,24 1 1 1 1,3 0,5
Cpe3 neprneHauKyISIPHO TIOCKOCTH JINCTA «BY 18 0,23 11 1 11 1,45 5
To xe, «1» 18 0,23 11 1 11 1,45 5

11 pUMCUYAaHMUC. KB» - BIOJIb BOJIOKOH, «II» - IIOIECPEK BOJIOKOH HAPYKHBIX CJIOCB MIITOHA.

Tabaunpa 11

S YR— PacueTHbie COMPOTHUBIICHHUSI, YR~ PacueTHble COMPOTHUBIICHHUSI,
Mapka yTpe MlIla Mapka yTpe MIla
HaMeTp TPyOHI, UaMeTp TPYyOHI,
TpyOBI PacTsHKEHHIO 1 TpyOBI PacTsDKEHHUIO U
cM n3rudy cM n3rudy
CKaTHIO BJIOJIb OCH CKaTHIO BJIOJIb OCH
@-1 5-15 25 20 -2 5-15 20 15
20 - 30 25 15 20 - 30 15 10

OnHocliONHBIE KJI€eHBbIE 3aroTOBKM M3 MHJIOMAaTepUalOB HE HMXKE 2-T0 COpTa JOIMYCKaeTCs
MNPUMCHATH BO BTOPOCTCIICHHBLIX MAJIOHAI'PYKCHHBIX PACTAHYTBIX 3JICMCHTAX C HANPSKCHUAMU, HC
npesbimaromumu 5 Mlla.
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3.12. PacuerHble CONPOTHUBIIEHUS BOJOCTOMKOW M OakeIM3MPOBAHHOW JUCTOBOW (paHepsl,
JPEBECHBIX TTUT CJICTyET HOPMHUPOBATH IO TAHHBIM MCTIBITAHUNA CTaHIAPTHBIX 00Pa3IOB, HCTIOIB3YS
yenosus (1), (6), (9) u npunuMas koapGuumenT my; 11t haHepsl TAKOH iKe, Kak U ISl IPEBECHHBI.

B Tabmumax 9 m 10 mpexacraBieHbl HEOOXOIMMBIE NAHHBIE M0 HOPMHPOBAHUIO PACUETHBIX
COIIPOTHBIICHUH JPEBECHHBI COCHBI M €I, a TaKkKe MHOTOCIOWHOW (aHepsl W3 Oepesbl U
JIUCTBEHHHULIBL, IPH 9TOM MpHHAMaeTest my; = 0,66.

Pacuernbie conporuBnenus 6epe3oBoit panepbr @CD pacTsHIKEHUIO BIIOJIb BOJOKOH HAPYKHBIX
CIIOEB, CTHIKOBaHHOW «Ha yc» kiesmMu @OP-12 u OPD-50, npu wusrube B IIIOCKOCTH JUCTA
(HanmpuMep, B CTEHKax OaJlOK W paM JIBYTaBPOBOTO M KOpPOOYATOTO CEUEHW) YMHOXKAIOTCS Ha
KO3 QHUIHEHT ycIoBUN pabOTHI mg, = 0,8, a Moxyns ynpyroctu Eg mosbimaercs Ha 20 % mo

CpaBHEHHIO ¢ ero 3HayeHueM 1o Tabn. 11 CHull 11-25-80.

3.13. PacuerHble conpoTuBieHUs 75 (aHEepHBIX TPyO cleayeT NPUHHMATh C Y4YETOM HX
auaMeTpa M Mapku 1o taom. 11.

Oco0eHHOCTH HOPMHPOBAHHS PACYETHBIX XapAKTEPUCTHK JAPEBECHBIX IVIUT

3.14. [IpouHocTtHbIe U ynpyrue xapakrepuctuku apesecHbix wut (ABIlc, JICIIk, JCI1d, LICIT u
M) nomxHbl ONpenensiThes Mo ASHCTBYIOUIUM CTaHAapTaM Ha METO/bI UCTIBITAHUN TUTUT.

3.15. HopmaTuBHBIE CONPOTUBIICHUS APEBECHBIX IUIUT OMpPENesioTes ¢ odecneyeHHOCThio 0,95
o ¢popmyIe

R =Ry (1 - 1,65v),
a pacyeTHbIE COMPOTUBICHHS ¢ obecredeHHOCThIO 0,99 mo gopmyne
R= RHKpmM/ym,
rae v, = (1-1,65v)/(1 - 2,33v), K,=03.

3navenus R, RY u R npencraBieHsl B Ta0u. 12.

Bp®
Tabnuma 12
Marepuainst | Ry» MIla | v | m. Yo | R™ MIla | R, MIla
Usru6
JBIIc 56,3 0,123 0,53 1,12 44,9 14
JCIIk, ICIId 21,6 0,16 0,58 1,17 16 5,76
IICII 14 0,058 0,64 1,05 12,7 6,17
MJIT 11,4 0,115 0,64 1,11 9,2 4,26
Pacrsxenue
JBIIc 23,6 0,171 0,54 1,19 17 6,15
JCIIk, ICIId 9,39 0,112 0,52 , 7,7 3
1ICIT 4,13 0,159 0,64 1,17 3,1 1,35
MAIT 4,59 0,153 0,64 1,16 34 1,5
Coxatne
JBIIc 25,06 0,158 0,55 , 18,5 7
JCIIk, ICIId 16,98 0,115 0,53 , 13,8 5,26
IICII 13,93 0,142 0,57 , 10,7 4,23
MJII 9,13 0,145 0,57 , 7 2,76
Cpes
JBIIc 19,05 0,099 0,54 1,09 16 6,32
JCIIk, ICIId 9,09 0,182 0,54 1,22 6,4 2,25
IICII 8,77 0,232 0,62 1,34 5,4 2
MJIT 7,76 0,2 0,62 1,20 5,2 2,05
CxaJipIBaHue
JBIIc 2,1 0,266 0,54 1,48 1,2 0,34
JCIIk, ICIId 2,76 0,191 0,54 1,23 1,9 0,66
1ICIT 3,27 0,196 0,62 1,25 2.2 0,87
MJIT 3,28 0,168 0,62 1,19 2,4 0,99

3.16. Monynu ynpyroctu ApeBecHbIX INUT £ (Tabn. 13) HOpMUPYIOTCS N0 CPEIHUM BEIUYUHAM
KpaTKOBPCMCHHLBIX HUCIBITAaHUHU C YUYC€TOM BJIMAHHA MOJ3YUYCCTH MaTCpHraia Ha OCHOBAHHUHU YCIIOBUA
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E=E Kmy, .

rae EBp - KPaTKOBPEMEHHBIN MOJYJb YIIPYTOCTH;
My g - KOOQOUUMEHT, YYMTHIBAIOWMA mpupameHne JaepopManuii 1Mo BPEMEHH MPU
JUTUTENTHOM Harpy>KeHUH.
KpaTtkoBpeMeHHbIE M pacyeTHbIE 3HAUCHHMs MOAys caBura G U kod(p(uIUeHTa MoNepeuHon
nedopMaIuu |l yka3ansl B Tabm. 14.

3.17. B 3aBHCHUMOCTH OT YCIOBUH SKCIUTyaTallUd KOHCTPYKLUHN pacyeTHbIE COMPOTHUBICHUS
JPEBECHBIX IUIMT YMHOXKAIOTCA Ha KOY(Q(QUIMEHTHI YCIOBUM pabOThl MaTepuaoB /,, IPUBEACHHbIC

B Tab. 15.
Tabnuma 13
Marepuainst £y, Mlla v m g | E, MIla
N3ru6
JBIIc 6206 0,117 0,42 2085
JCIIk, ICIId 3600 0,147 0,43 1238
ICII 5091 0,204 0,47 1914
MJII 3336 0,16 0,47 1254
Pactsokenue
JBIlc 5098 0,127 0,43 1754
JCTIk, ICI1d 3314 0,172 0,46 1220
1ICII 7494 0,158 0,42 2518
MJII 4309 0,255 0,42 1448
Cixxartue
JBIIc 5152 0,166 0,45 1855
JCTIk, ICI1d 3521 0,149 0,45 1268
LCII 7343 0,127 0,47 2761
MJIIT 3961 0,285 0,47 1489
TaO0nunpa 14
Marepuaist G, MIla | G, MIla u Marepuasl G, MIla | G, MIla u
JBIlIc 2067 711 0,24 1ICII 3066 1104 0,21
JCIlk, ICIId 1389 478 0,23 MJIIT 1709 615 0,21
Tabnuma 15
TemrepaTypHO-BIaKHOCTHBIC YCIOBHUS Ko>(ppHunenT ycioBmii paGoTs!
JKCIUTyaTanuu KoHCTpyKiuit o CHull
11-25-80 JBIIc JCIIx JCTlp L CII MJII
Al, Bl 1 1 1 1 1
A2,B2 0,7 0,6 0,8 0,9 0,9
A3,B3 0,6 He nomyckaetcst 0,4 0,7 0,6
b1, B2, b3 0,4 » He nomyckaercst 0,6 0,5

3.18. IIpuBenennsbie B Ta0m. 12 - 15 3HaUeHUS pacueTHBIX CONPOTUBIICHUI, MOyJIeH YIIPYTOCTH U
KOd((UIIMEHTOB YCIOBUN pabOTHI JUIS JPEBECHBIX IUIUT, B OCOOCHHOCTH I[EMEHTHO-CTPY)KEUHBIX,
SIBJIIOTCS IIPEABAPUTENBHBIMU, U MOAJIEKAT YTOUYHEHHUIO.

4. PACUET DJIEMEHTOB JIEPEBAHHBIX KOHCTPYKIIUIA
Ypyrue xapakTepucTUKHU

4.1. B pacuerax 3JIeMEHTOB Ha HPOYHOCThH MO Ae(POPMHUPOBAHHONW CXeME€ M Ha YCTOWYMBOCTH
UCTIOJB3YIOTCS TapaMeTpsl xecTKocTu EJ, GJ u 0e3pa3MepHbIi mapaMeTp B BHJE OTHOLICHHSA
KPaTKOBPEMEHHOTO MOJIyJIsl YNPYroCTH [ K BPEMCHHOMY CONPOTHBIICHHIO CHKATHIO Ry,. OTO

OTHOIIICHHE, KaK U B MPEKHUX HOpPMaX, MPUHATO 32 KOHCTAHTY, HE3aBUCUMO OT MOPO/IBI Jieca, CopTa
U BIQOXHOCTH MaTepHaja, JUINTEIbHOCTH JCHCTBUS HArpy3Kd, TEeMIIEpaTypbl, pa3MepOB CEUCHUS
3JIEMEHTOB. /{1151 TpeBeCUHbI E/RBp =300, nns paneps E/RBp_q) =250.

Takoil mogxoa HagO paccMaTpuBaTh Kak W3BECTHOE AomyiieHue. Ha camom nene Ha3BaHHbIC
(akTopsl OKa3bIBAIOT HEKOTOPOE BIMSHUE, H3MEHSAS 3HAYCHHS E/RB]‘D MIPEUMYIIECTBEHHO B
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OonblIyl0 CTOpOHY. JlaHHBIN mMmapaMeTp HCMONB3YyeTCs NpU  ONpelesieHuH KodpduuueHTa
MpOJIOJIbHOTO M3THOa @, Kod(duimeHTa yCTOMYMBOCTH TUIOCKOW (GOpMbI (GOPMHUPOBAHUS TIPH
nornepeyHoM usrube @, . B nocuennem ciyvae yuuThIBAETCS CONPOTHBIICHHUE CIKATHIO TIPH U3rUOE,

KOTOpOE BBINIE, YEM MPH LEHTPATBLHOM CXATUH, U JJISl APEBECUHBI E/RH'Bp =200 - 250, B HOpMax

JUTsI TIOTIEpeYHOTro M3ruda mpuHaTo - 200.
PacdyeTHOEe KpuUTHUECKOE HANpSHKEHUE RKp = @R, oTIMYaeTCd OT BPEMEHHOIO KPUTHYECKOTO

HaIpsKEHUs RBpr = QRy;,. B pane ciryyacB KpUTHUECKIE HANPSIKCHUS TIPUXOJUTCS BBIPAXKATH HE B

(GYyHKIMU @, a HEOCPEICTBEHHO Yepe3 )KeCTKOCTh EJ.
U3 paBeHcTB

R® =R, = £ JI[(u))°F],
Ry, = @R, = W EJ/[(1)*F]
HaxoaInuM COOTHOILICHUS

R®P /R, = Ry/R.= EJE,

!

OTKyJa Julsi JpeBecuHbl E'/R. = E/RBP = 300 u £’ = 300R ,, COOTBETCTBEHHO [JIsi haHephl £ b=
250R¢ o~ ClienoBatenbHO, HaIO pasaMyYaTh HOPMUPYEMBIC 3HAYCHUsS MOJYJeH YIPYrocTu

IpeBeCHHBI M (haHephl NPH pacueTe: MO MPEeACTbHBIM COCTOSHUAM TepBoi rpynmnel E', G'; 1o
IIpeleIbHBIM COCTOSTHUAM BTOpOM rpynisl £, G.

B mepBom ciydae NMPUMEHSIOTCS BEPOSATHBIE MUHUMAJIbHBIE 3HAYECHHUS] MOJYJIEH YNPYTOCTH C
obecrieueHHOCTHIO HE HIDKe 0,99; BO BTOpOM ciTydae - cpeTHue 3HAUYCHUS.

Bennuunbl MOAYJs yOPYrOCTH 3aBUCST HE TOJIBKO OT CKOPOCTH M JUIMTEIbHOCTU HArpyKEHMs,
TEMIIEPAaTypPHO-BIAXHOCTHBIX ~YCIIOBUM JKCIUIyaTallMd, HO TakXe OT TMOpoAbl MW copTa
necomarepuasioB. lIpu pacdere 1o BTOpOM TIpyIIe IPEACIbHBIX COCTOSHUN 3HA4CHUE MOLYJIS
ynpyrocta E B CHull 11-25-80 npuHATO OJMHAKOBBIM HE3aBUCHUMO OT MOPOABI U COPTA APEBECUHBI,
0JIHaKo B OyaymieM HeoOxoauma ero auddepeHunanms.

4.2. Ynpyromjactuiyeckas padoTa JIpeBECHHBI MOABISETCS B CHKATBHIX JIEMEHTAaX M yYUTHIBACTCA
IpU UX pacuere Ha yCTOMYMBOCTh. Pacuer ke pacTAHYTBIX, M3TMOAEMBIX U CIKAaTO-U3THOAEMBIX
3JIEMEHTOB Ha MPOYHOCTh U HAa YCTOHYHMBOCTD IIOCKOH (hOpMBI 1e(hOpMUPOBAHUS IPOUZBOAUTCS T10
yOpyroi craguu paboThl, TaK Kak JUI KJIEEHOH M TeM Ooisiee LEIbHON IPEeBECHHBI XapaKTEPHBIM
SBIIETCS JIOKAJbHOE XPYNKOE pPa3pylIeHHE HU3-3a HAJIWYUS NPUPOIHBIX IMOPOKOB U Je(EKTOB,
BBI3bIBAIOLINX KOHLEHTPALIMIO HAIIPSKEHUH.

4.3. BnusHue HayalbHBIX SKCLHEHTPUCUTETOB M IOTHYTOCTH 3JIEMEHTOB [JOMOJHUTEIBHO HE
YUMUTBHIBAETCS, TaK KaK JCLIEHTPOBKA, BBI3BAHHAS HAJIWYUEM B JONYCTUMBIX IPEJEIax KPOMOUHBIX
CYUYKOB U KOCOCJIOs1, IEPEKPHIBAET TAKOI'O POJAa OTKJIOHEHUS OT paCUE€THOM CXEMBbI U IPUHUMAETCS BO
BHMMAaHHUE NPU HA3HAYEHUU PACUETHBIX CONPOTUBIICHUN TPEBECHHBI.

Y4yer nepeMeHHOCTH CeUCHUS

4.4. TunuuaeiMH QGopMaMU JEPEBSIHHBIX JJIEMEHTOB IEPEMEHHOT0 MPSIMOYTOJBHOTO U
JBYTABPOBOTO CEYEHUH SIBIIIOTCS IICHTPAJIbHO-CIKATBhIE, M3TMOAaeMble W  CXKATO-M3rHOacMble
JOIIATOKIIGEHBIC U Kiiee(paHepHbIE CTEPKHH, Y KOTOPHIX M3MEHEHHE BBHICOTHI CEYCHHSI MTOTUUHSICTCS
JMHEWHOW 3aBUCHMOCTH OT JUIMHBI, a INUPHHA MPSIMOYTOJBHOTO CEYCHHs M IUIOMIAAb IIOSCOB
JIBYTaBPOBOTO CEYCHHS OCTAIOTCS TIOCTOSTHHBIMHU.

B pacuerax Takux 3JIE€MEHTOB Ha YCTOWYMBOCTh TMpPHU IMEHTPATBHOM CKAaTHH W TPU H3TUOE
MPUXOIUTCS KCIOJIH30BaTh MOMEHT WHEPIUU DKBUBAJICHTHOTO CTEPXKHS ITOCTOSHHOTO CEYCHUS,
BBIPKECHHBIN B BHJIE MPOU3BEACHUS MOMEHTA MHEPIIMU B MAKCUMaJIbHOM CEUEHUU COOTBETCTBEHHO
Ha kod(uumentsl K,y u K, ,, B ¢dopmynax (16) m (22) CHull 1I-25-80, yuuTsiBaromue

NIEPEMEHHOCTh ceueHus. Benuumna xosdduumenra K, 3aBUCHT OT IIJIOCKOCTH, B KOTOPOH

NPOU3BOANTCS TPOBEPKA YCTOWYMBOCTH, W OT YCJOBUHM 3aKpEIUICHHUs CTEP)KHS 10 KOHIAM, a
kodhpuienTa Ky, - oT GOpMBI S0Pl MOMEHTOB 110 AJIHHE lp.

[Ipu oTCcyTCTBMM NPOMENKYTOUHBIX 3AKPEIUIEHUM PACTSIHYTOM M CHKATOM KPOMOK M3 IJIOCKOCTH
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u3ruba pacdeTHas JJIHHA lp B Qopmyne (23) CHull I[1-25-80 paBHa Bcemy mpoiety [

3aKpEIICHHOT O 110 KOHLIAM 3JIEMEHTAa.
B cnydae 3akperuieHHs TONBKO CXXATOW KPOMKH B IPOMEXKYTOUHBIX TOYKAX YHCIOM M TPH
paBHOM IIare pacueTHasi JUIMHA lp =1[/(m + 1). ®opMy >MmIOpbl MOMEHTOB U MepeMeHHOCTh CedeHus

(ko3 duumeHT K,y /) B 9TOM Cilydae CIeAyeT yIHTHIBATE B IPEIENax yqacTKa nposiera [, puHuMas
npu m = 4 kodpdunuent K, ,;, = 1. B ciaydae 3akperuieHus TOIBKO pPacTAHyTOH KPOMKH B
IIPOMEXYTOYHBIX TOYKax YHCIOM 7 pacyeTHas JJIMHA lp = [; ¢opma >MHIOpPEI MOMEHTOB H
HEPEMEHHOCTD ceueHus (kodddunuent K, ) Ipu TOM JOKHBI IPUHUMATHCS A7 BCErO IPOJIETa.
®opmynel ana onpeneneHus kodpduumentos K, m K, TOTyd4eHBl MyTEM anlpOKCUMAlUH

TOYHBIX PELLICHUMN.
4.5. Jlnsa cxarto-u3rubaeMbIX SJIEMEHTOB IMEPEMEHHOIO CeYeHMsl TMpU HUX pacyeTe Io
aedopmupoBanHoii cxeme B popmyie (30) m. 4.17 CHull 11-25-80 ¢ ymHOxaroTcs Ha Ky, a Fep,

3amMeHsaeTcs Ha F . .; IPY NPOBEPKE YCTOMYMBOCTH IIIOCKOM (pOpMBI 1e(pOpMHUPOBaHHUs 1O HopMyJIe

(33) m. 4.18 CHulI 11-25-80 ¢ 1 @, yMHOXKAIOTCsL COOTBETCTBEHHO Ha Ky 1 Ky, Koopduumentst
Kyn 1 Kyyepp B KAUECTBE MHOXKHTEIEH K @ U @, , 8 HE K MOMEHTY MHepLuu J BBEJICHBI [Tl y100CTBa

CUC€Ta, HC MCKaXKasdl KOHCYHBIX PE3YyJIbTAaTOB, IOTOMY YTO
_ 2= 2 = 2
Ppaxc =T E J MaKC/ (I°F MaKCRBp) = 3000/, MaKC/ (I°F MaKC)’

Ppacu — 3000 K/ (PF waxe) = PrarcKons

AHAJIOTUYHOC HpeO6pa3OBaHI/I€ MOKHO OCYHIICCTBUTL IJISA (PM

Orciona crefyer, 4to MakCHMAaJIbHBIM 3HAYCHHEM (@ M @ COOTBETCTBYIOT M MAaKCHMAIbHbIE
3HaYCHUS Fy 0 U1 Wi B Gopmynax (16), (22) u (33) CHull 11-25-80.

4.6. Ilpu omnpenereHMM OMACHOIO CEYEHUS B JJIEMEHTAX, PACCUUTHIBAEMBIX HA MPOYHOCTb,
JOJDKHBI YYUTHIBATHCS HEKOTOpBIE OOIIHME MpaBmiia, KACAIOIIMECs CTEepPKHEW M TOCTOSHHOTO M
MIEPEMEHHOTO CEYCHUSI.

PacTsiHyThIE 27EMEHTBI TMOCTOSHHOTO CEUEHHUS C HECHUMMETPHYHBIM OCJIAa0JICHHEM CIeIyeT
LEHTPUPOBATh IO CEYECHHIO HETTO C €ro INPOBEPKOM Ha ILIEHTPAJIBbHOE DPACTSHKEHHE Mo F. ¢

BBEJICHHEM KOd(QHULIMEHTa yclnoBui paborel my = 0,8, yYUTHIBAIOIIMM KOHLEHTPAIHIO

HaINpsDKEHUH, a CeYeHHe OpPYTTO JOJDKHO OBITh NPOBEPEHO HA BHEICHTPEHHOE PACTSDKEHHE IO
bopmyie
=
Ny/Fgp + NpeRy/(WespR,) = Ry,

r7ie Ui MPsIMOYTOJIbHOTO CEYEHUS SKCLIEHTPUCUTET e = th/2;
Np - pacTATUBAIOLIEE YCUIIUE;

th - rmyOuHa ocnabieHus OMHOCTOPOHHEH BPE3KOM.

B wu3rubaempIx U CKaTO-U3rHOAEMBIX 3JEMEHTAaX IEPEeMEHHON BBICOTHI ONACHOE CEYeHHUE, B
KOTOPOM BO3HHUKAIOT MaKCHMaJlbHble HOPMAJIbHBIE HAIPSDKEHUS, HE COBIAAAET C IOJIOKEHHEM
MaKCHUMaJbHOTO H3rudaromiero MomeHta. OHO ONpeAenseTcss aHAIUTUYECKU IO IKCTPEMaJIbHOMY
3HaYeHUIO QYHKIUU HANPSKEHUH B KpalfHEM BOJIOKHE TIO0 JUITMHE CTEPHKHS.

Korma B cxaro-m3rmbaeMoM 3JEMEHTE MaKCUMaJlbHBIH MOMEHT U3 pacdera [0
nehOpMUPOBAHHON CXeME M MaKCUMaJIbHBI MOMEHT M3 pacuera 1o HeaepopMUpPOBAaHHON cXeMe He
coBmaaaoT (puc. 1), HeoOxoauMa MpoBepKa HAMPSHKEHUH B 000UX CEYCHHUSX.

B kjeeHBIX 31eMeHTax MEepPeMEHHOI'0 CEYeHMs He CIIAYeT JOMYCKaTh OCJIA0JICHUS] CEUYEHUS IO
KpOMKaM, a OrpaHUYEHHbIE MECTHbIE OCJIa0JIeHHs OT COEOUHHUTENbHBIX KpPEIUICHUN MpHu
OIIpEIEIEHUN MECTa OIACHOTO CEUYEHUSI MOTYT HE YUUTBIBATHCS.

KommnoHoBka 1 moa0dop cevyeHusi 3J1IeMEeHTOB

4.7. Ha pucynkax 2 u 3 moka3aHbl IpUMEPbl KOMIIOHOBKHU IOMNEPEYHOIO0 CEUEHHS HJIEMEHTOB
JICPEBIHHBIX KOHCTPYKIIMI COOTBETCTBEHHO W3 IIEJIBHONW M KJIEEHOUM JpeBecUHbl. MHOrociaoiiHbIe
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JIOLIaTOKJIEEHBbIE 3JEMEHTHI, (OpMUpYEMble W3 TOPHU3OHTAJIBHBIX CIIOEB, HPEIANOYTUTEIIbHEE
IIPOEKTHPOBATH NPAMOYTOJIBHOTO ceueHus. Takas popma oTBedaeT TpeOOBaHUAM TEXHOJIOTMYHOCTH,
OoJiee BBICOKOW OTHECTOMKOCTH U MEHBIIEH OMaCHOCTH PACCIOCHUSI.

M( _LV_ N )ﬂfz

M,
/
.
My > M,

Mf(M,

| 3

Puc. 1. Dnmopsl MOMEHTOB C:KaTO-U3ru0aeMoro 3J1eMeHTa U3 pacdyeTa no AeopMupoBaHHOM H
Hele(oOpMUPOBAHHOI cXxeMaM
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Puc. 3. [Ipumepbl KOMIIOHOBKH MOMNEPEYHOTr0 CeYeHHs IJIEMEHTOB U3 KJIeeHOi JpeBeCHHbI

[IpssMoyronpbHOE cedeHue MOKET (HOPMHUPOBATHCS M3 CJIOEB: OJHOM TOPOABI M COPTA, OTHOMN
MOpoAbI U pa3HOTO COpTA, Pa3HbIX NOPOJALI U COpPTaA. Ecmu Bo Bcex Ha3BaHHBIX COUETAHUIX CpCaAHUC
3HAYeHUS MJIOTHOCTH U MOJYJIS YIPYTOCTH MCIOJIB3YEMOM JPEBECHHBI OKa3bIBAIOTCS OJIM3KUMU, TO
TaKO€ CEYEHHE B OTHOLIEHUHU pacyeTa MOXKHO paccMaTpHUBaTh Kak oJHOpoaHoe. Eciu ke Ha3BaHHBIE
YCJIIOBHUA HEC C06JIIOI[aIOTCSI, HGO6XO,Z[I/IMO B pacdeTax HCIOJb30BAThL HNPUBCACHHLIC 3HAYCHUSA
reOMEeTPUUYECKUX XapakTepucTuk. [IpuBeaeHne ocymiecTBiseTcss Mo MOAYJIIO YIIPYTrOCTH K TOMY U3
MaTepuaioB, B KOTOPOM MPOBEPSIOTCS HampsbkeHus. [Ipu KOMIIOHOBKE MOMEPEYHBIX CEUCHUM
CJIeIyeT UCIIOIb30BaTh:
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B PACTAHYTHIX M CKaThIX (MpH rHOKocTH A < 60) KJIEeHBIX JIeMEHTaX MUJIOMATEPUaIbl TOJIBKO
OJTHOM TIOPOJIBI M OJTHOTO COPTA;

B M3rH0aeMBbIX, CXKATO-U3TUOAEMBIX M CXaThIX (mpu THOKOCTH A = 6(0) KIEeHBIX AIEMEHTax
MUWJIOMaTepHaiIbl JBYX COPTOB, ABYX MOPOJ MIIM Pa3HBIX COPTOB M MOPOJ; B TOM CiIydae B KpalHUX
3oHax Ha 0,15/ cregyer mpuMeHSATH Oojiee BHICOKOIIPOYHbIE MUJIOMATEpUalbl, a B CpeIHeH 30He Ha
0,7h MeHee POYHBIE THIIOMATEPUAIIBI.

Kak mpaBuiio, ¢opmupoBanue Oosiee BBHICOKOTPOYHBIX CIIOCB B KpalHHX 30HAX MPHHUMACTCS
CUMMETpPUYHBIM. [IpUMEHSATH B MHOTOCIOHHOM MpPSIMOYTOJBHOM CEYEHHH Oojee JBYX
Pa3HOBHUIHOCTEH MUJIOMATEPHUAIOB HE CIIEIyeT.

Jnst Hanbosee OTBETCTBEHHBIX PACTSHYTHIX 3JIEMEHTOB CKBO3HBIX KOHCTPYKIIMHA W3 KJIICEHOW M
LEJIbHOW JPEBECUHBI PEKOMEHIYETCs MCIOJIb30BaTh MUWJIOMAaTepHasbl 1-ro copra, a Ui CXKaThIX,
U3rubaemMpIX ¥ C)KAaTO-U3THOAEMBIX DIIEMEHTOB KOHCTPYKIIMA MAacCOBOTO TNPHUMEHEHHS -
nIoMaTepuaisl 2-ro U 3-ro COpToB. B ManoHanpsyKeHHBIX U BTOPOCTEIIEHHBIX 3JIEMEHTaxX, KpoMe
TOT0, MOTYT TIPUMEHSTHCS TIIJIOMaTEPUANbI 0€3 CEpALIEBUHBI U3 MSTKHX JIMCTBEHHBIX TIOPOJI.

4.8. B pacTsHYTBIX 3JIeMEHTaX COOTHOILIEHHUE BBICOTHI MPSIMOYTOJILHOTO CEYEHUS /1 U MUPHUHBI b
00yCJIOBJICHO  KOHCTPYKTUBHBIMH  COOOpPaXCHUSMH,  COPTAMEHTOM  MWJIOMATEPHAJIOB |
TpeOOBaHUSAMU YHUPHUKAIMA. B C)KaThIX 37IeMEHTaX TOMUMO 3TOTO PUXOAUTCS YUUTHIBATH YCIOBHS
UX 3aKpeIUICHUS B JBYX IUIOCKOCTSIX. B M3rmbaeMbIXx M C)KaTo-M3rHOaeMbIX 3JEMEHTax, Korja
noTepst YCTOWYUBOCTH IIIOCKOHM (OPMBI M3rHba UCKITI0YAETCs, HanboJIee YKOHOMHUYHBIM U3 YCIIOBHMA
ONITUMH3AIIHNH SBIISIETCS] CCUCHHE MUHUMAJIBHO JTOITYCTHMOM IITHPUHBI.

[Ipu HeoOXOAMMOCTH yueTa YCTOWYMBOCTH IUIOCKOM (opMbl 1ehOpMUPOBAHHS TOAJIEKAT
ONTHMU3ALNK Oe3pa3MepHbIe TapaMeTpsl b/h u lp/h, rje lp - pacueTHasi CBOOOIHAS JIJTMHA DJIEMEHTA.

4.9. B snemeHTax HABYTaBpOBOro M KopoOyaToro cedeHuid (cM. puc. 2 u 3) B MEpBOM
OpUONMKEHUH  11€1ecCOo00pa3sHo  3aJaBaThCs TONIIMHOM CTEHKHM O, IIMPUHOM MOscOB b,
OTHOIIEHHUEM BBICOTHI 0alKM B OCAX IOSACOB /iy K IPOJNIETY [, ompenenss HEOOXOAUMYIO IIOIAlb
CEeueHHsI MOSICOB, a 3aTEM X BBICOTY, 33J1aBasiCh IIMPHHOM.

4.10. B nomarokieeHblX 3J1eMEeHTaX HEOAHOPOJHOTO MPSMOYTOJBLHOTO ceueHus (puc. 4), koraa

€ro pa3Mepsbl IOCTOSHHBI, IIPOBEPKY HAIPSKEHUHN CIENyeT IIPOU3BOAUTH, UCIOJb3Ys IIPUBEICHHBIE
XapaKTepUCTUKH 10 (hopMyiam:

IIpU pacueTe Ha yCTOWYMBOCTD B CIy4ae LIEHTPAIbHOTO CHKaTus

NIy Frapt) = Rep o€ 0 = 300007 wh oy = o/

[IPU pacueTe Ha MPOYHOCTh B CiIyyae u3ruba

M/Wnpl = RI/II; Mho/( WHp2h) = RI/IZ; QSHp2/(JHp2b) =R

CK2’
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Puc. 4. Jnopbl HOPpMAJIBHBIX U KACaTeJIbHbIX HANPSAKEHUI HEOJHOPOAHOI0 NPSAMOYI0JIbHOIO
cedyeHust

P pacueTe Ha YCTOWYUBOCTH TUIOCKOM (popMBI 1eopMUpPOBAHUS B ClTydae u3ruda
M/((Panl Wnpl) = RI/II’

rac
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Patipt = Oy 112 Tho + E'y(h - gV EWVThg + E'\(h? - hg?)/EY;

a ¢, u K, onpenenstores no 1. 4.14 CHull 11-25-80.

Pacuer c:kaTo-u3rndaemMpix JepeBSIHHBIX 3JIEMEHTOB HA POYHOCTH MO AeOPpMHUPOBAHHOM
cxeme

4.11. Tlpu pacuere cxaTo-M3rHOaeMbIX 3JEMEHTOB Ha MPOYHOCTH MO KPaeBbIM HANPSKEHUSM
YUHUTBHIBAETCS 100ABOYHBIM MOMEHT B J1e(OPMUPYEMOM CTEPIKHE OT MPOJIOJIbHOM CHOKUMAIOIEH CHUITBI
N, B ynpyroii mocTaHOBKe PEIIEHUs JaHHOW 3a1a4yd. PacueTHblii jaeopMalMOHHBINA M3rHOaroIuii

MOMEHT M IpH 3THX YCJIOBHSX PABEH CyMME MOMEHTOB OT MOIEPEYHON HArPY3KH M MPOAOJIBHOM
cunbel M. = M+ chﬂ, rae fll - IONHBIN poru6 ot aedcteus M u N.,.

B cnyyae cummerpuyHOro wu3ruba IIAPHUPHO 3aKPEIJICHHOTO [0 KOHIIAM  CTEpIKHS,
Harpy>Ke€HHOTO CHHYCOWJAIBHOM WM  pachpeiesieHHOW (C  JOMYyCTUMON  IMOTPEIIHOCTHIO)
TIONEPEYHON HArPY3KOH, ClIpaBe/InBa U3BECTHas 3aBUCUMOCTD f; = fI(1 - N/N,), f= M/N,, otkyna

fa=MI/(N, - N;), COOTBETCTBEHHO
My =M+ NMI/(N, - N)=M[1 - NJ(N, - N))] = M/(1 - N/N,) = MIE,
rae N, - KpUTHYECKas CKMMAKOLIas CUla 110 JUIepy U
§=1-Ny/N,=1-NJ@yR:Fgp)-

CootBerctBenHo B ¢opmyne (30) CHull I1-25-80 mist ar000i THOKOCTH @ OmMpenensieTcs o

dopmyine (8) CHull 11-25-80 ¢ = 3000/A% 1 MoxkeT GbITh Gonblie eauHULBL. [10CIe MONCTAHOBKN
BeIpakeHus 11 ¢ B (30) momyunm & =1 - XzN/(3OOORCF 6p)'

JI1s mapHUpPHO 3aKPEIUIEHHOTO MO0 KOHIIAM CXKAaTO-U3rM0aeMOoro CTEp)KHsI MOCTOSIHHOTO CEYEHHS
MIPU CUMMETPHUYHOM Harpyske u3 oouiero peuieHus 1ud@epeHuanbHOro ypaBHeHUS! H30THYTOW OCH
B TPUTOHOMETPUYECKUX PAJIaxX UMEEM

SM.[1+N, /N>~ N.)]sin(in/2)

M = i=1,3,5...

i (10)

rae M, - koo puimeHTsl B hopmyIie pasinoxkKeHUs SMOPbl MOMEHTOB M OT NMONEPEYHOM Harpy3Ku

M= S M sin(ine/1).
2 Misin(ime /1) ()

Ecnu yyects, uTo

1+ NJ/(N,i2 - N)) = 1/(1 - NJ/N,i2) u NN, =1 - &, 10

SM, sin(in/2)[1 - (1-&)/2].

M, = i-i55.. (12)
[IpencraBum
M, =B M,
rac
. .
5= ) izl%\{,. sin(in/2)[1 - (1-€)/i*]. 13)
W3 ananuza 3HaMeHaTe e YICHOB AaHHOTO psaa CJICAYCT, YTO IJIA
i=1 1-(1-gy?=¢, ami=3 1-(1-g/2=1,

rae u3 (13) momydyaem
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B = (MM + &[i%“s{% _sin(in/ 2)}/ M.

(14)
O603HaUNM
[ S M, sin(z‘n/2)}/M -1
M{/M =m, a TaK KaK [ i=135.. ,
TO
S M. sin(im/ 2
(1/1\/1) ,-:1;5... ' ( )= 1-m,
oTKyJa ¢ yuetoMm (14) momyuaem
B,=m+E(1 -m). (15)
Tabnuma 16

M M M P a\P  Pia b
———
- i fs -\ ; A mz
= [T =r 4w | @
a, = 1,62 a, = 0,81 a, =122 o, = 2,44/(3 - 4a%/P) a, =1

m=2/n m=4/n m = 8/m° m = 4lsin (an/l)/(n*a) m=32/n3

Jist onpezesienust BeIMIMHbL 1eOpMalioHHOro MomenTa M, Bmecto popmyinst M, = B M/, B

KOTOpOH KO3()(UIIMEHT, YyUYUTHIBAIONIMNA CXEMy IONEPEYHON HAarpy3Kd, BBEIACH B YHCIUTEb, B
HOpMaxX COOTBETCTBYIONTUH KOA((PHUIIMEHT MEPEHECEH B 3HAMEHATENb U TPUHSATA hopMyJia

M, =MI(KE), (16)

rae koadduument Ky = o, &(1 - o, ) BBoAUTCS IIPsiMbIM 00pa3oM K &, 4TO JIOTHYHEE.

Beipaxenne s Ky 1O CTPYKType aHQJIOTMYHO BBIPOKCHHIO i P . 3HaueHMs caMux
koopuumentoB m u o (tabn. 16), B, u K cBasansl Mexay coboi o, = 1/m; Ky = 1/B,.
Koapdpuumentsr o, n Ky Haxomsarcs u3 NPUOMMKEHHON 3aBUCHMMOCTH C IOIPELIHOCTHIO, HE
npessiaromeit 3 % st o, 1 1,5 % - ms K.

4.12. ITpu pa3nokeHnu HECUMMETPUYHON HAarpy3Kd Ha CUMMETPUYHYIO C M KOCOCUMMETPUYHYIO
K cocraBisiomue, COOTBETCTBYIOMME UM (POPMBI 1e(OPMHUPOBAHUS, BEIPAXKAIOTCS B BUAE OJHOU U
JBYX TOJYBOJIH € ruOkoctsamu A, = l/r, k= I/(2r) n opuHakoBoW CKUMarowei Cuinoi N, s

onpeeneHust Ko3ppuumeHTos & u & .

3nech / - AJIMHA BCETO CTEPXKHS, IAPHUPHO 3aKPETJICHHOTO MO KOHIIAM;
r - paguyc MHEPIUHU MONIEPEUHOTO CEUEHUS B INIOCKOCTH A€(POPMUPOBAHUS.
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Puc. 5. [Ipumep pa3iio:keHusi HECHMMETPUYHOI CXeMbl HATPYKEHUSI HA CHMMETPUYHYIO U

KOCOCUMMETPHYHYIO

#,

H{ | X
4 I ‘

M‘m}h\ I

) " Moma

Puc. 6. PacusieHeHne pa3HO3HAYHOI 3MIOPbI MOMEHTOB

Ecmu kosdpdummentsr o . z 1 u o, # 1, To dopmyna (32) CHull 11-25-80 npunumaer

CIIEIYIOIIUIA BU/T

WWW.STROYTENDERS.RU




[IOCOBME IO ITIPOEKTUPOBAHMIO JEPEBSIHHBIX KOHCTPYKIIMM Crp. 22 u3 143

My = M/(Ky ) + M (K- (17)

Korna B mpemenax KaIoW TMOJOBMHBI KOCOCHMMETPHUYHOTO HArpyKeHUs COXpaHseTcs
acUMMeTpusi, IPOU3BOIUTH JajibHelIIee pazdouenue Ha C U K He cleqyeT, Tak KaKk BO3HUKAIOIIAs
[P 3TOM IMOTPEIIHOCTh HE3HAUUTEIbHA.

[Ipumep pa3znoxeHuss HECUMMETPUYHON cxeMbl HarpyxeHus Ha C um K mokazaH Ha puc. 5,
3HaYCHHsT KOOPMHUUMEHTOB 0, U 0, TPHUHATHL M0 Tabi. 16. IIpu pa3HO3HAYHOMN SIIOPE MOMECHTOB

OHa pacwIeHseTCs Ha IUIIOCOBYIO M MHHYCOBYIO, a 3aTeéM, €Clld OJHAa W3 HHUX WIH 00e
HECHUMMETPUYHBIC, MPOU3BOIUTCS UX pazaeienne Ha C u K (puc. 6.)

4.13. Jlna peuieHHs 3aJadyd B ClIydae IOCTOSHHOM C)KHMAIOLIEH CUIBl IO JUIMHE CTEPKHS,
IIAPHUPHO 3aKPETJICHHOTO MO KOHIIaM, MPUMEHUM MPUHLUI CYNEepPHo3Uuliui. 3HaUueHne MoMeHTa M
IUIsl PaCYE€THOTO CEUEHUs B MPOJIETE IPU ATOM YCIOBUH BBIPAYKACTCA B BUJIE alreOpanuecKoi CyMMBI
€ro COCTaBIISIOMINX

> M KK &)

M= 2. . (18)

Cxkumaromas oceBas cuina N IpH IIAPHUPHOM 3aKPEIUIEHUU CTEPXKHS IO KOHLIAM HE BJIMSIET Ha
BEJIMYHUHBI ONTOPHBIX MOMEHTOB U OHU HE OyayT U3MEHSTHCS.
Jnst pacueTHOM CXEMBbI IO PUC. 6 MOMEHT B MPOJIETE

My = -M[(Kyy &) + Ma(U12 - /(K 6, 112) + M /(K &),
rae
My =My + Mg)/2, My > Mg; My = (M - Mp)/2;
M, = gx(l - x)/2;

ucnonb3ys popmyay (31) CHull 11-25-80 u ko3¢ duniuenTs U3 Tadn. 16, HaxoauM
Ky =081+0,198 ;K ,=1,62-0,628 ; K = 1;

&.= 1 -2 NI(3000RF); & =1 - A2 N/(3000R F);
he = lr=20.

4.14. Ilpu pacuere cKaTo-U3TMOAEMBIX CTEP)KHEH, 3aJ€TaHHBIX OJHUM WM OOOMMHU KOHIIAMH,
HEOOXO/MMO YYHUTHIBATh YNPYTOCTh HX 3alleMJICHHS. ITO OOBICHACTCS HEBO3MOXHOCTHIO
o0ecneunThb ISl AEPEBSIHHBIX 3JEMEHTOB YKECTKOE 3allleMJIEHHE M3-3a BO3ZHUKAIOUIUX HAIPSKEHUH
CMSITHSl TIOTIEPEK BOJIOKOH W COOTBETCTBYIOIIUX WM OONBIINX AeGopMarivii, a TakkKe IpYTrux
MIPUYWH, IPUBOIAIIUX K TIOBOPOTY TOPIIOBOTO cedeHHs. J[aHHOE 00CTOSTENIbCTBO YUUTHIBACTCS MIPU
pacyeTe Ha YCTOMYMBOCTh IIEHTPAJIBHO CXKATBIX JJIEMEHTOB IIyTEM YBEJIMYCHHsS 3HAYCHHU
koo umenta , (em. n. 4.21 CHull 11-25-80).

OnopHble MOMEHTBI B CTEpPXKHE I - j C YIPYT'HM 3allleMIeHHeM 000UX KOHIIOB paBHbI

M= mBM®, + KMO)[2(KK, - BO); (19)

M;=m M, - KMO)[2(K K, - B)].

OnopHbIi MOMEHT B CTEp)KHE [ — j C YNPYTrUM 3all€MJIIEHHMEM OAHOIO I-r0 KOHL@A CJIENyeT
ompeeNsaTh o GpopMye:
0 ~ .
M;m,; /(m; — o) —Ipu IpyroM IAapHUPHO ONEPTOM KOHLIE;

i

M m, /[(m, —vtgv) — ipu IpyroM cBOGOJHOM KOHIIE. (20)

B dopmymnax (19) u (20) npuHATHI ciienyromme 0003HaYCHHUS:
MO - onopHBIT MOMEHT TIPH YKECTKOM 3aIEMIICHAN ONpPEJeNseTcs: Py ACHCTBUM MONEpEdHOM
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Harpy3KH ¥ IpOJOJIbHON chJIbl 1o Tabu. 17.5; mpu nepeMerieHuu onop 1 ASWCTBUN TPOI0JIbHON
CHJIBI - 110 Tabi1. 17.6.

(«CripaBOYHUK MPOEKTHPOBIIUKA. PacueTHO-TeopeTnyeckuii», k. 2, M., 1973 r.);

myy = W //(EJ) - OespasMepHblii mapaMerp ympyroro samemieHus (W - Kod(urmeHt

KECTKOCTHU OIOPbI, UMEIOIINNA Pa3MEPHOCTH MOMEHTA);

Ky =0,5m;, + a,

rae o, P, o - Gyskuum aprymenta V=I[/N/(EJ) rtne N - npomombHas cuna («CIpaBOuHHK

MPOEKTUPOBIKKA. PacueTHO-TeopeTrueckuin, M., 1960, tadn. 16.30).
3HaueHus napamMeTpa yrpyroro 3almeMJICHUA m IMMPUHUMAIOTCA IO SKCIICPUMCHTAJIbHBIM OTaHHBIM.
Ipu oTCyTCTBUM TaKKX JAHHBIX JOIYCKACTCS IPUHUMATD M) = 5,4 [UIsi CTCPKHS Ha JIBYX ONOpaxX U

my;y = 9,9 Ins CTEPXKHA C OJHUM CBOOOJHBIM KOHIIOM, YTO COOTBETCTBYET YKAa3aHHOMY BBIIIIE

YBEIIMYEHHIO KO uimenTa .

4.15. PacueT CKBO3HBIX KOHCTPYKLHMH C HEPAa3pe3HbIMU CHKATO-MU3THOAEMBIMM IMOSICAMH CIIEAyET
MIPOU3BOJIUTH 110 J1e(hOPMHUPOBAHHOM CXeMe, KaK MpaBmiio, Ha DBM 1o cTaHAapTHBIM IIPOrpaMMaM.

Jlonmyckaercst MpUOIMKEHHO ONpPenensITh Ae(OpMaOHHbIE y3JI0BblE M3rMOAIONME MOMEHTHI B
IosiCax, UCIOJb3ys 3HAYCHUS OCEBBIX YCWIMHM M MEPEMEIIEHUH Y3JI0B U3 pacyeTa KOHCTPYKLHH IO
Hee(hopMUpPOBAHHOM cXeMe KaK IapHUPHO-CTEP>KHEBOM CTaTHUECKHU OIpeeIuMoii cucteMsl. [losic
paccMaTpuBaeTCs Jajee Kak Hepaspe3Has Oanka, MCIBITHIBAIOINAs BO3JEHCTBHE OCEBBIX CHII,
MOTIEPEYHON HArpy3Kd M OCAJKH Omop (MepeMeIIeHUH COOTBETCTBYIOIIUX Y3JIOB KOHCTPYKIIMH).
Pacuer mosica crnemyer Bectm B coorBercTBHHM C M. 17.3.4 («CrpaBOYHHK MPOEKTUPOBIIUKA.
Pacuerno-teoperndeckuiiy, kH. 2, M., 1973). Ilpu pacuyere mMeTomOM NepeMemeHuid (YypaBHCHHE
TpEX YIVIOB MOBOPOTAa) JJs ONPENEIEHHS YacTU TIpPy30BOM peakuuu (OMOPHOIO MOMEHTa
3aIeMJICHHUS ) Voo BBI3BAaHHOM OCaJKOW OTOp, CJIEAyeT MOJIb30BAaThCSA JaHHBIMU Tabi. 17.7 Toro xe

CIPaBOYHMKA.

[TomuMo ykazaHHBIX B myHKTe 17.3.4 METOIOB pacuera MpW YUCIIE HEU3BECTHBIX 0oJiee TBYX
BO3MOYKHO TaK)Xe MPUMEHEHHE METO/1a MOCeI0BaTeIbHBIX NPUOIMKEHUH [crioco0 pacmpeneneHus
MOMEHTOB, cM. 1. 5.8.1 («CnpaBouHuK npoeKkTHpoBIIMKa PacueTHo-TreopeTnueckuii»y, M., 1960 r.)].
IIpu pacuere mo AeGOpPMHPOBAHHOM CXEME, B OTJIMYHE OT OOBIYHOTO pacyera, Ko3()(UIUECHTHI
pacnpeesieHnss HEypaBHOBEIIEHHOTO MOMEHTA B i-M y3JI€ paBHbI

K =70/ F ri,i+l);

K1 =1/ * ri,i+1)’

]

a ko3 GUIMEHT nepenayn (epeHoca) paBeH

n=p/a,

rie » - €JUHUYHbIC Peaknuu (MOMEHTHI 3aIlleMJICHHs OT €IUHMYHOTO IOBOPOTA y3Ja), 3HAYCHHS
KOTOPBIX:

a2EJ /[...npu 3amemMiIeHun 000uX KOHIIOB;

a2EJ /1...0pu MIapHUPHOM ONUPAHUH JPYrOro KOHIIA.

B mnpusenennsix ¢dopmynax o, B, o - ¢yskmum H.B. KopnoyxoBa (cMm. «CrpaBoYHHK

MPOEKTUPOBIHKKA. PacueTHO-TeopeTrueckuii». M., 1980, tabmn. 16.30).

Haubosnpiiee 3HadeHne aedopMariiOHHOTO M3rHOAlOIIero MOMEHTa B CTEpXKHE I - j JIMHOM /
OIIpENIeNIAETCS UCXOS U3 M3BECTHBIX BEIMYMM KOHIEBBIX (OMOPHBIX) Ne(hOPMALMOHHBIX MOMEHTOB
M n Mﬂj, IIOTNIEPEYHON HArpy3Kd U IIOCTOSTHHOTO OCEBOT0O yCWiIHMs N IO METOJIUKE, IPUBEACHHOU

HUNXKE.

[ToMOXUTENBHBIM CYHTACTCSI MOMEHT, PACTATHBAIOIIMKA HIDKHEE BOJOKHO. JledopmannoHHbII
U3rUOAOMN MOMEHT B TOYKE C KOOPAMHATON (pacCTOSIHMEM OT i-TO KOHIIA CTEepXKHS) X
onpeesaeTcs o GopMyie
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M2 = A4sin (vx/[) + Beos (vx/l) + C, (21)
rae
A=A,+2A,;
B=B,+XB;
C=2Cy;

(MHIOEKC «O0» OTHOCHTCS K YJICHAM, OIpPEICNIIEMbIM BEIMYHHON OIOPHBIX JehOopMaIlHOHHBIX
MOMEHTOB; UHJEKC «ID» - BUJIOM U BETMYMHOM MONEPEYHON HArpy3KH).
3naucHus Ko3pPuuuentoB A, B, n C,; BEMUCIAIOTCA, Ucnonb3ys Tadn. 17. Kospdunmentsr 4,

u B0 paBHEI
Ay = (M - MP; cos v)/sin v;
B, =M,
rae

v=1[NIEJ)

Bemuuunsl A, B, C He00X0IUMO BBIUYHCIUTH OTACIBHO JJII KaKIOTO YYacTKa MO JJIMHE CTEPIKHS
C I‘paHI/ILIaMI/I B TOYKax HpI/IJIO)KeHI/IH COCpeI[OTO‘IeHHBIX CHJI. HpI/I 3TOM HC3aBUCHUMO OT
paccMaTpuBaeMOro ydyacTKa BCETJa YYHMTBIBACTCS BCS TOMEpeYHas Harpyska, JACHCTBYIOMIAs Ha

CTEpPIKEHb.
Tabnuma 17
Cxema Harpy3ku
Koadhpunment
ypaBHCHHUSI
MOMEHTOB
npu x = Kl npu x > K/
A, gPcos? B(1 - cos v)/(v* sin v) Plcos 0 sin [(1 - K)v]/(v sin v) -Plcos 0 sin (Kv)/(v tg v)
B, glPcos? O/ 0 Plcos Osin (Kv)/v
C, -qgPcos? OH*? 0 0

4.16. KoopauHaTel ceueHUN C OSKCTPEMAIBHBIMU 3HAYCHUSMH HW3THOAOMIMX MOMEHTOB
OIpENIENIAIOTCS IO (OopMYyIaM

x31 =0
=l v, (K=12,3,...), (22)

rie
v, = arcsin (4/M) + (K - 2)m;

M=S8B)A* +B*;

1 mpu B > 0;

S(B)=
—1mopu B <0.
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Puc. 7. Cxema 3arpyxeHusi CTepKHs

Ot16op npurofHelx 3HadeHHH x° mpousBoauTcs u3 ycnous 0 = x°, = [ Ilpu x°, < 0

npuHumaercs x°, = 0, npu x°, > [ npunumaercs x°, = [. Ilocie kaxmoro BblUHCIEHHA X°

HGOGXOI[I/IMO AONOJHUTCIBHO MPOBECPATH MPUHAAICIKHOCTH TOYKH TOMY YYACTKY, AJId KOTOPOTO
onpenaeneHsl nmapametpsl 4, B u C. Ecin 3TO HE BBINOJIHAETCS, TO CJIEAYET BHOBb BBIUYHUCIHUTH
YKa3aHHBIC MapaMeTpbl, UCXOAA M3 MNPUHAMJICKHOCTH TOYKHU CICAYIOHMICMY YYaCTKy, U 3aHOBO
ONpeNeauTh X°.

Ecnu npu sTom okaxercs, uTo Xx° MPUHAIICKUT HE JAHHOMY, a TIPEIbIAyIIEMYy Y4YacTKy, TO
MPpUHHUMACTCA

TJI€ X, - KOOPJJMHATA IPAaHMIBI MEXKIY PACCMOTPEHHBIMU y4aCTKAMH.

|y

OKCTpeMalbHbIE 3HAUEHHs J1e(OPMAMOHHBIX MOMEHTOB M?  onpenensiorca u3 (21) npu x = x°
o (22).

HaubGonpmmii mo abconmoTHON BenuyuHe AehOpMaIlMOHHBIN M3THOAIONINI MOMEHT B Mpefeniax
npoJieTa i - j OTpeAemseTcs CPaBHEHHEM €0 SKCTPeMaIbHBIX 3HAYCHUH.

[Ipumep. Onpenenuts HaMOOMBIIUK JEePOPMALMOHHBIM M3rNOAIONIUI MOMEHT B CTepkHEe /-2

1o puc. 7. CTep:KeHb UMEET MOCTOSIHHOE CeYeHHE ¢ M3TUOHOM kecTKoCcThIo EJ = 1600 kH-M2.
CrepkeHb pa3dbUT 1O JJIMHE HA TPU YydyacTKa C TpaHULAMH B TOYKaX MPHIOKEHUS
cocpenoroueHHbIX cuil. Koapduuuentst 4, B, u C ypaBHEHHS MOMEHTOB OyJieM ONpeAesTh
OTJENBHO JJISl KaXKJA0Tr0 y4acTKa.
Brruncnum napameTp cxUMaromie Harpy3ku v U Ipyrue BeIMYUHbL, HE0OX0UMbIE Ui pacueTa

v=[L[N/EJ) = 3/400/1600 = 1,5; v* =2,25; sin v=1; cos v=0,0707; tg v= 14,1.

OTHOCUTENBHAA KOOPAMHATA TOYKH IPUIIOKEHHUS TIEPBOM COCPELOTOYEHHON CHIbI K| = xrpl/l =
1/3, Bropoii cunet Ky = x,,5/l = 2/3. COOTBETCTBEHHO

sin [(1 - K;)v] = 0,841; sin (K;v) = 0,479;
sin [(1 - K,)v] = 0,479; sin (K,v) = 0,841,
cos 0 =1.

Borancinum k03 puiineHTs ypaBHEHUSI MOMEHTOB
Ay = (M| + MPycos v)/sin v = (-9 +7-0,0707)/1 = -8,5 kH-m;
B, =M =-9 xH-Mm.

Bropeie cmaraembie ko3ddunmentoB 4, B, C, 3aBUCSIIHE OT BUJA U BEIUYHHBI MOMEPEUHOM
Harpy3Kku, OyJIeM BBIYUCISTH OTACIBHO IS KaKIOTO y4acTKa.
Yuacmorx 1.
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XA, = gl?cos? (1 - cos v)/(v2sin v) + Pqlcos Bsin [(1 - K)v]/(v sin v) +P,cos 0sin [(1 - K)v]/(vsin v)
=13-32-1%(1 - 0,0707)/(2,25-1) + 5-3-1-0,841/(1,5-1) + 5:3-1:0,479/(1,5-1) = 61,52 kH-m;
SB, = ql2cos? 0/v2 = 13-32:1%/2,25 = 52 kH-m;
3C = -gl2cos? O/v2 = -13-3%-1%/2,25 = -52 kH-M.
Yuacmox 2.
YA, = ql2(1 - cos v)cos? 0/(vZsin v) - Pylcos Osin (K v]/(vtg v) + P,lcos Osin [(1 - Ky)v]/(vsin v) =
13-3%(1 - 0,0707)1%/(2,25-1) - 5-3-1-0,479/(1,5-14,1) + 5-3-1-0,479/(1,5-1) = 52,77 xH-m;
SB, = ql2cos2 0/v2 + P|lcos Osin (K{v)/v = 13-32-1%/2,25 + 5-3-1-0,479/1,5 = 56,79 kH-m;
3C,, = -glPcos? 02 = -13-3%.1%/2,25 = -52 kH-m.
Yuacmox 3.
YA, = gI?(1 - cos v)cos? B/(v2sin v) - Pqlcos 0sin (K v)/(vtg v) - P,lcos Bsin (Kyv)/(vtg v) = 13-32(1 -
0,0707)1%/(2,25-1) - 5-3-1-0,479/(1,5-14,1) - 5-3-1-0,841/(1,5-14,1) = 47,39 kH-M;

2B, = ql2cos2 0/v2 + Pylcos Osin (K{v)/v + P,lcos Osin (Kyv)/v = 13-3%-1%/2,25 + 5-3-1-0,479/1,5 +
5-3-1-0,841/1,5 = 65,2 kH-m;

£C, = -gl2cos? O/v? = -13-32.12/2,25 = -52 kHom.

Koaddunmentsr 4, B, u C paBHBI
—8,5+61,52 =53,02 kH - M Ha yuyactke 1;
A=A +2A4, =<1-85+52,77 = 44,27 kH - M Ha y4acTke 2;
—-8,5+47,39 = 38,89 kH - M Ha yuactke 3.

—9+452=43kH - M Ha yuacTke 1;
B=B +XB =<-9+56,79 =47,79 xH - Mm Ha yuacTke 2;
—9+65,2=56,2xH - M Ha yyacTke 3.

C=XC, = -52 xH-M Ha Bcex y4acTkax.

Omnpenenum st Beex ydactkop M = S(B)/ A*+B*:
1./53,02% +43* = 68,3kH -MHa yuactke 1;

M =1{1./4427% +47,79* = 65,14 xH - M na yuactke 2;
1./38,89% +56,2> = 68,3 kH - M Ha yuacTke 3.

Koopaunara nepBoil TOYKM KCTpEMallbHOTO 3HayeHUs MoMmeHTa x°; = 0. Jlyis BTOpoil Toukw,
IIpeAroaras, 4To OHa HaXOAUTCs HA IIEPBOM y4aCTKE, ONPEIAEITUM

y, = arcsin (4/M) = arcsin (53,02/68,3) = 0,889,
Toraa
X9y = \|/21/v =(0,889-3/1,5=1,78 > Xrpl-

Hanre mpenanonosxeHue okaszanoch HeBepHbIM. OIpeznenuM 3aHOBO 3HAYEHHUE o, Iperoaras,
YTO TOYKA HAXOAUTCS B MpejiesiaX BTOPOro yyacTka,
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y, = arcsin (4/M) = arcsin (44,27/65,14) = 0,747.
CootBercTBYyIOLIas KOOPAXHATA
X%y = y,llv=0,747-3/1,5 = 1,494 m.
OTa TOYKa HAXOIUTCS B MpeJesiax BTOPOro y4acTKa, TaK Kak
Xppl < X7 < Xppo.

Ompenenum napameTp 3 TPeTbed TOYKHM, NPEIIOJIOKHMB, YTO OHA PACIOJI0KEHAa HAa BTOPOM
yJacTke,

Y3 = arcsin (4/M) + m = arcsin (44,27/65,14) + 3,14 = 3,89.
COOTBETCTBCHHO,

X3 =y3l/v=3,89-3/15=7,78 m > Xrp2-

B nipemnonokeHnu, 4To TPEThs TOYKA HAXOIUTCS HA TPETHEM ydJacTKe, HaXOIUM
Y3 = arcsin (A/M) + n = arcsin (38,89/68,3) + 3,14 = 3,75

X23=3,753/1,5=7,5>1.

W3 storo cnenyer, uro x°3 = /.

BeryuciiuM 3HaYeHUE U3rM0aIOIEro MOMEHTA B TOUKE X75:

M>y = Asin (vx/l) + Beos (w2,/l) + C = 44,27 sin (1,5-1,494/3) + 47,79cos (1,5-1,494/3) - 52 =
13,15 kH-m.

Takum 00pa3om, 3KCTpeMalbHblEe 3HAYEHHs] M3rHOaoluii MOMEHT MMEET Ha KOHIaX CTEpKHS
My =M"; = -9 xH-Mm u M’y = M"; = -7 xH-M) u B OJHO} TOUKE B IIPOJIETE.
[To abGcontoTHOM BeMYMHE HAUOOIBIIINM SIBJISIETCS MOMEHT B IIPOJIETE

My =My =13,15 kH-m.

Pacuer 1epeBSIHHBIX 3JIEMEHTOB HA YCTOMYUBOCTD IJI0CKOI opmbl 1epopMupoBanmst

4.17. Tlpunsteie B CHull 11-25-80 dopmynsl ist pacueTa Ha YCTOWYHMBOCTH IUIOCKOW (DOPMBI
ne(GOopMUPOBaHUS NPAMOJIMHEMHBIX M KPUBOJMHEMHBIX H3TrMOAaeMbIX M CXKATO-U3rHOaeMbIX
JIEPEBSHHBIX JIEMEHTOB IMPSAMOYTOJIBHOTO CEYEHHUS IOIYy4EHbl W3 PELICHHS COOTBETCTBYIOIUX
middepeHInanbHbIX  YpaBHEHUH paBHOBecHus yrpyroaedopmupyemsix crepskHeil. Konueble
IpaHUYHbIE YCJIOBHUS 3aJaHbl BO BCEX CIIydasiX OJMHAKOBBIC, NIPH KOTOPBIX OMOPHBIE CEYEHUS HE
MOTYT BpamaThCsi OTHOCUTEIBHO MPOIOIBHON OCH CTEp)KHSA, HO CBOOOIHO MOBOPAYMBAIOTCS B
IUIOCKOCTH HaumOOJIbLIe M HAaUMEHbLIEH >XECTKOCTH OTHOCUTENIBHO TIJIABHBIX OCEH HHEpLUH.
[TonepeuHoe cedeHne BIIOJIb OCH MOCTOSHHOE WJIM NMEPEMEHHOE MO BbicoTe. Harpyska AeicTByeT B
TUIOCKOCTH HauOOJBIIEH KECTKOCTH. PaccMOTpeHbl cityuau, KOTAa KpOMe KOHLIEBBIX 3aKpEIUICHHM
CTEpP>)KEHb MMEET HENpEephIBHOE WJIN AMCKPETHOE MOAKPEIUIEHHE M3 IUIOCKOCTH J1e(OpMHUPOBAHUS
BJIOJIb CIKaTOM WM PACTAHYTON KPOMKHU.

4.18. Crneuuduka apeBecMHBl KaK aHU30TPOIHOTO MaTepHaja YYWUTBHIBACTCS NMpPU HAa3HAYCHUU
OCHOBHBIX PacUYeTHBIX KOHCTAHT (Oe3pa3smMepHbIX mapameTrpoB) E /R, . = 300; E/R =200 u E/G

Bp.H
=20.
DKBaTOPHUAIBHBIA M TOJSAPHBI MOMEHTHl MHEPLHUH MPSIMOYTOJIBHOTO CEYEHHS COOTBETCTBEHHO
paBHBI: Jy = B3K/12 u J = b3h/3. Orcroma cileayeT, 4TO OTHONIGHHE M3THOHOH K KPYTHUIBHOI

Bp.C

KECTKOCTHU COCTABUT
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y=EJ J(GJ))=20/4=5.

4.19. BinusiHMe cXeMbl Harpy»k€Hus M pPa3IUYHBIX MO (popMe 3MMI0p M3rHOAIUIMX MOMEHTOB,
YCIOBUM  TNOJKPEIJICHUS  KPOMOK, IIEPEMEHHOM  JKECTKOCTH  YYUTBIBACTCS  BBEICHUEM
COOTBETCTBYIOIUX KO3(D(PUINEHTOB K IPUHATHIM 3a 3TAJIOH KPUTHUECKUM 3HAUCHUSAM:

OCEBOM CHJIBI IJIsl CKATOT'0 CTEPIKHS

N, = n3EJy/12 = OsRyp L ops (23)

MOMCHTA AJId CTCPIKHSA, MOABCPKCHHOI'O YNCTOMY I/I3FI/I6yI

My=n[ELGlill=g R . (24)

U3 (23) cnenyer, uro ¢, = n2EJ y/(lzRBp.cF) = 3000/X2y,
amn3 (24)

op = EL O IR, W) = 67B3REN6 /20 BR2IR ) = 14062/(Ih),

TOrJa IPHU UHBIX YCIOBUAX UMEEM NKlD = KyN, u MKlD = K, /M,, tne Ky, u K, - koopdunuentsi,

MoJIy4yaeMble B pe3yJbTaTe PEIICHUS COOTBETCTBYIOIIMX KpaeBbIX 3a/Jad, KOTOpPbIE MPHUBOISAT
pelraeMblii ciiydaii K TPHHITBIM 3a 3TajnoH mo Gopmynam (23) u (24). Orcioma BBITEKAIOT
3aBUCUMOCTH

Ppn = K@y 1 907 = K0,
TJIE Qpps U @y - PACUCTHBIC 3HAYCHHUS K02 (D PUITMEHTOB I pacCMaTPUBAEMBIX CITyJacB.

4.20. Koopuuuentsl Ky u K, 3aBucsr ot pasnuuubix (akropos. [lostomy mpeacrasusercs

1esecoo0pa3HbIM IPOBECTH UX JATbHEHIIYI0 TU(PEpEeHITHAIINIO TTO ONPEALISIIONUM (HaKTOopaM:
rae K,y - KOOO(QHUIMEHT BIMAHHMA MOJKPEIJICHUS KPOMKH IIPH LEHTPAILHOM CXKATHH CTEPHKHS

HOCTOSTHHOT'O TIOTIEPEYHOT0 CEYCHUS;
K.y - xodddunueHT BIMAHMSA HOAKPEIUIEHHUS DPACTAHYTOH KPOMKH IIPH YHMCTOM M3rube

3JIEMEHTA NOCTOSTHHOTO ceueHus; K, v 1 K, 3, - cM. 1. 4.4,

[To cBoeMy cmbICTy ATH KO3 MHUIIUEHTHI SBISIOTCS KOA(DPUITMEHTaMU TIPUBEACHUS DJIEMEHTA C
MOJIKPEIICHHON KPOMKOW K 3TalioHHOMY. OHM MOKa3bIBaIOT, BO CKOJIBKO pa3 KPUTHUECKOE yCHUITUE
WIH KPUTUYECKUH MOMEHT DJIEMEHTAa TOCTOSIHHOTO CEUYCHHS C IMOAKPEIJICHHOW KPOMKOW OOIbIie
KPUTHYECKOTO YCHJIMSI WJIM KPUTHUYECKOTO MOMEHTa TOTrO JK€ 3JeMeHTa 0e3 mojkperuieHus. s
a1eMeHTOoB 0e3 nojakperenus Ky =1u K= 1.

4.21. ©Qopmynsl (24) u (34) CHull 1I-25-80 nnsa ompenenenus kodpduiuueHToB Ky 1 Ky,

pacipoCTpPaHAIOTCA Ha 3JEMEHTHI MPSIMOJUMHENHOIO0 M KpyroBoro odepraHus. OHM IOJydYeHBI U3
pelieHusl 3aJa4yu YCTOWYMBOCTH JTYroOOpa3HOM TOJIOCHI, HArPYXEHHOW MOCTOSHHOW cuiod N u
MomeHToM M (o Teopun B.3. BiacoBa), koTopoe MpUBOAKT K 3aBHCUMOCTH

M+ Nh/3 = EJy[(h2/4)(7m/l)2 + hirg + PIr2gn?n?)] + GJ (hirg + 1), (25)

rae /- pacCTOSIHME MO JyTre MEXIY 3aKpEIUICHHBIMU CEUCHHSMU; A - YHCIIO MOTYBOJIH CHHYCOUIBI
cOOCTBEHHOM (hOPMBI BHIITYYHNBAaHUS U3 IIJIOCKOCTH;
Yo - Ppaauyc KpHMBU3HBI JYTH 110 OCEBOM JIMHUU.

3aBUCHMOCTH (25) B caMOM 00IIIeM BU/IE MOXKET ObITh 3aMEHEHA BBIPAKECHUEM
M+ AN =D, (26)
ecmm M =0, ANKp =Dmn NKlD =D/A,npu N=0 MKp =D.
U3 (26) umeem M/D + AN/D = 1, otkyna
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NIN + MIMy, = 1. 27)

3mech NKp Hu MKp - KpUTHYECKHE 3HaYEHUsI CiIbl N 1 MOMEHTa M Npu UX pa3/eIbHOM JIEUCTBUH.
Hcnonb3ys ycnosue EJ. y(GJ ) = S unonaras n = 1 u3 (25), nony4nm

Nep = BGIhA[1 + 12,5(h/)* + 100, (/1)) (28)
My, = (GJ /)1 +12,5(h/1)* + 100, (h/1)], (29)

rae o, = I/ry.

IIpunyMast BO BHUMaHHMe, 9TO B JaHHOM ciydae Ky = Ky = N/N, u K, = K s = M, /M,
HocJie TOJICTaHOBKM M3 (opmyn (23), (24), (28), (29) seipaxkenuit N,, M,, Nip» My, momysum
dhopmynsl (24) u (34) CHull 11-25-80.

HaiinenHble 3aBUCMMOCTH COOTBETCTBYIOT PEIICHHUIO 3a7auyd YCTOWYMBOCTH IIJIOCKOH (OpPMBI
neGopMUpoBaHUs AyrooOpa3HO MOJOCKI, ISl KOTOPOil 3 QeKT 3aKperuieH!s] KPOMKH YYTEH, Kak
U TIPSIMOM MOJIOCHI. DTO JOMYIIEHHE OMPaBJaHO TEM, YTO OHO KOMIIEHCHUPYET BIMSHHUE APYTUX
(bakTOpOB, HE YUYUTHIBAEMBIX HMCXOAHBIMHM ypaBHeHHAMHU. K TakuMm ¢akTopam, B YaCTHOCTH, HAJO
OTHECTH Jeopmanuy MonepeyHbIX CEYCHHH.

4.22. Eciu mo pacTsHyTOH WJIM MEHEee HaIpsHKEHHOM KPOMKE CKAaTO-U3rubaeMoro 3jaeMeHTa
UMEIOTCS TOYEUHbIE (IUCKPETHBIE) MOJIKPEIUICHHUsS, TO HEOOXOJMMO BBOJHUTH JIONOJHHUTEIbHBIN
MTOTIPABOYHBIN MHOXKHTEIb B 3aBUCUMOCTH (28) 1 (29).

[Tomoca ¢ JUCKPETHBIMH TOJKPEIUICHUSMH IO KPOMKE MpEICTaBIseT co00il MHOTOKpaTHO
CTaTHUYECKH HEOINpeAeIMMYI0 CUCTEMY U €€ pacyeT TpeOyeT pa3palOTKH CHEelHMaTIbHBIX METOJOB.
[Tostomy B CHull 11-25-80 mpuHATHI 7151 3TOTO CiIy4asi MpuOImKeHHbIE (DOPMYJIbI, OCHOBAaHHBIC Ha
COOOpaKEHHSIX, U3TT0KEHHBIX HIDKE.

Koadpduumentsr noakperuieHuss K,y U Ky A0S TIPIMOIUHEHHOW IMOJIOCHI C HEMPEPBHIBHBIM

IIAPHUPHBIM MOAKPEIUIEHUEM BJIOJIb PACTSIHYTONH KPOMKH BBIpa)KatoTcs popmynamMu

Ky = 0,06([/h)4(1 + 12,5h2/1%); (30)
Ko = 0,142(1/h)(1 + 12,5h%/1). (31)

IIpy AMCKPETHBIX MOAKPEIUIEHUAX BJIOJb KPOMKH 3Ha4eHHUs KOd(QpuuuenToB Ky u K3, OyayT

BO3pacTarb OT €IWHHUIBI (TIPU «HYJIEBOM» 4HCIe moakperieHuit) no 3HadeHuu (30) u (31).
VYka3aHHbIe MpeneibHbIe CIydad MO3BOJSIOT COCTaBUTH HEMPOTHUBOPEUYHBBIC (POPMYIBI IS ITUX
K03 PHIINEHTOB:

K, =1+ (Kuw —1)a(m) }

K., =1+(Ku —Da(m) (32)

rae 0(m) - mexoTopas (yHKIMS YMCIA TOAKPEIIenuit m; mpudem (m) =0 mpum=0u o(m) =1
npu m - ®. Ha ocHOBe aHanmm3a TOJBKO OTIEIBHBIX YAaCTHUYHBIX PELICHHM B KayeCTBE TAKOM
(GbyHKIMH ObUTA IPUHSATA

a(m) =m2/(m?+1). (33)

Ecmu Ttenepr B (32) moacraButh BbeIpakeHus u3 (30), (31), (33), To momyduMm Ccleayromnimue
bopmybl 17151 KO3(PUITMEHTOB MMOAKPETUICHUS:
K, =1+[0,75+0,06(1/ h)* —=1][m* /(m* +1)]
K., =1+[0,1421/ h+1,76h /1 -1][m* [(m* +1)]| (34)

Hannbie ¢popmyiasl coorBeTcTBYIOT (opmyiam CHull I1-25-80 (34) u (24) mpu o, = 0. Hano
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UMETb B BHUJAY, YTO m DPABHIETCS YHUCIY MNPOMEXKYTOUHBIX MOIKPEIUICHHBIX TOYEK KPOMKH
CTEPXHS, HE CUUTAS 3aKPEIJICHUI €ro KOHIIEBBIX CEYEHUN.

4.23. Biusinue GopMbl SIIOPEI MOMEHTOB Ha BEJIMYMHY KPUTHUYECKOTO 3HAYCHHS €€ MaKCHUMyMa
1L U3TU0aEMOro 3JIeMEHTa OCTOSTHHOTO CEYCHHS YUUTHIBACTCS KOA(PPUIIMEHTOM Ky, (cMm. 1. 4.20),

KOTOPBIH sBJsieTC KOA((UIIMEHTOM MPUBEACHUS CTEPXKHS C MPOU3BOJILHON 3IMIOPOH MOMEHTOB K
TOMY K€ CTEP)KHIO IIPH YUCTOM M3THOE. 3HAaUeHUs ATOoro KoddduimenTa Bceraa 00IbIe eAMHUIBI 1
ornpenensatorcs no popmynam tadi. 2 nmpui. 4 CHull 11-25-80.

B T1abn. 18 manwel dopmynbl ans ompeaeneHus kKodphUIMEHTA Ky, oxBaThIBaoIIne Oonee
IUPOKUI HAOOP GOPM SITIOP MOMEHTOB.

[Ipy nIUCKpPETHOM TOAKPEIUIEHUH C)KaTOW KPOMKH H3rH0AaeMOro WM CKaTo-U3rubaemMoro
3JIEMEHTA B MPOMEXKYTOUYHBIX TOUKaX MpojeTa KoddduuueHt Ky cnexyer npuHUMATh 110 HanOosee

HEBBITOJIHOMY B OTHOIIICHWHM yCTOWYHMBOCTH Y4YaCTKY SMIOPHI MOMEHTOB, OTPAaHUYCHHOMY C 00X
CTOPOH TOYKAMH 3aKPETIICHUS.

4.24. BivsiHue 1epeMEeHHOCTH BBICOTHI ONIEPEYHOTO CEYEHHUS O JIJIMHE DJIEMEHTA HA BEIIUYUHY
KPUTUYECKUX YCWIWWA TIpU TEHTPAIHbHOM CXXAaTHH W TIOMIEPEYHOM M3THOE YUYHUTHIBACTCS
kodbpunenTamu K,y 1 K, 3. OTH KOIPPUIMEHTH IPUBOJAT JIEMEHT NIEPEMEHHOIO CEUEHUs K

QJICMCHTY HOCTOSHHOI'O CCUYCHHA HPHU TPOUYUX PABHBIX YCJIIOBUAX. I[JI}I 9JICMCHTOB ITIOCTOSHHOI'O
ceuenus Ky y=1n K y,= 1.

ﬂJ’IH Cllydas, Koraa HIMpHHA IIOINEPEUYHOTO CEYCHHA IIOCTOsSHHA, a BBICOTA HU3MCEHACTCA I10

JTMHEHHOMY 3aKOHY, 3HaAUCHHS 3THX K03(puuneHToB npuBeaens! B Tada. 1 u 2 npui. 4 CHull 11-25-
80.

Tabauma 18

Koa¢popuumenr K, b

MIPY 3aKPETICHUH 110 KOHIIAM | IO
pacTsHyTOM OT MOMeHTa M KpOMKH

CDopMa SIMIOPbI MOMCHTOB IIpr 3aKPETINICHUN TOJIBKO

0 KOHIIaM y4JacTKa lp

S|

1

1

S

1,13 -0,130
Il=a=1

1,13 -0,130
Il=a=1

1,13 —a x (0,12 + 0,020)

1,13 —a % (0,12 + 0,020)

B3
P sy

2=0=0 2=0=0
%IE[HI[[HEIUH]]]]]D; 1,35 - 0,350 1,35 - 0,350
1 A o l=o0=1 l=o0=1
b
?DW 1,35- 0,350 43 + a)
A L ) Q1=a=0 1=a=0

| etz I 5

C
{n

1,35+ l,45(c/lp)2

1,35 +0,3(c/l)

%KUIH[H]]]I[H]]]]]]]EI 1,75 - 0,750 32 + a)
L l=o0=<1 0=o0=<1
¥ Ip
§I: Tin . 1,75 - 0,75 32 + a)
;, ] =] d=a=0 2<a=0
k]
4 g]: 2,54 2,32
0
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%
¥ 1,13 —ax (1,4 + 1,27a) 1,13 — o x (0,57 + 0,20)
I, I‘r| 1=a=0 1=a=0

4.25. Bousaue macmrtabHOro (hakTopa Ha BenmuunHy kKodddumumenta B Gpopmyne (23) CHull II-
25-80 pekoMeHIyeTcsi yYMTHIBaTh BBEICHHEM B 3HAMEHATENb IPaBOM YacTh STOH (opMyIibl
JOTIOJTHUTENBHOTO K03 dunmenTa mg u3 Tabi. 7 yKa3aHHBIX HOPM.

4.26. LlentpanbHoit popMyJI0ii AJIsl MPOBEPKH YCTOMYMBOCTHU IIIOCKON (OpMBI Je(OpMUPOBAHUS
ABJISACTCSA

NI Nw+[MyMo]" <1, (35)

rae N, MH - pac4eTHbIC 3HAUYCHUSI HOPMATBHON CHIIBI i U3TUOAIOIIETO MOMEHTA;

Ny, M- pacueTHble KPUTHYCCKHE 3HAYCHHS HOPMAJIbHOW CHJIBI TP LEHTPAILHOM CHKATHU U

U3ru0aroIIero MOMEHTA MPH MOMEPEYHOM U3THOe; ONMPEeAIOTCS HE3aBUCUMO JIPYT OT
nIpyra o gpopMynam

Np=O,RFu M =¢ R.W.

®dopmyna (35) cTporo cmpaBemuBa TpW n = | IS DJIEMEHTOB TOCTOSIHHOTO CEUEHHUS C
MOJIKPETUICHHON KPOMKOM, HaXOMASIIUXCS B YCIOBUSAX CXATHS M 4UCTOro m3ruba (N = const; M =
const) ¥ Mpu n = 2 i 3JIEMEHTOB MOCTOSHHOIO Ce4YeHHsI 0e3 MPOMEKYTOUYHBIX MOIKPEIICHUM,
HaxOJAIIUXCS IIPU TEX KE YCIOBUSAX.

Tak kak 3amaun TIOCKOM (hopMBl N1eOPMHUPOBAHUS pEIIEHBl B YIPYroil IMOCTaHOBKE, TO
KOO QUIMEHTB! O, U ¢, MOTYT PUHUMATh 3Ha4YeHHs Oonbiue equuuubl. Ecim ¢, > 1n o > 1, 10

MPOBEpPKa YCTOMUMBOCTH TIOCKON popmbl aedopmupoBanus He Tpedyercs. Koraa e TONbKO OJuH
13 ko3 uieHToB OOJIbIIIe SAMHMIIBI, TaKas MPOBEpPKa HEOOXOaMMa C MOJCTAHOBKOW B (GopMyiry
(33) CHulI I1-25-80 BBIYHCIICHHBIX 3HAYCHUN O, U Q.

3uauenns Kodpduurenta @, 1 000K rHOKOCTH ONPEAEIAIOTCS 110 GopmyIie
¢, = 3000/A%.

BHeneHTpeHHO CKaThle U CKATO-U3THOAaEeMBbIe HJIEMEHTHI JI0JKHBI IPOBEPATHCS HA YCTOWYMBOCTD
13 IUIOCKOCTH M3rnba Ha aercTBue Toibko cxxumaromieit cuutbl N (CHull 11-25-80, . 4.2, 4.3), eciu
rMOKOCTb U3 TIOCKOCTH M3Tuba Xy <70 ¥ HanpsHKEHUE OT CHKATHSA BBILIEC HAMPSHKEHMUS OT M3THba O

>
GI/I'

Onpenesienne MporudoB M3rudaeMbIxX J1ePeBAHHBIX 3JIEMEHTOB

4.27. Tlpu omnpenenennn nporuda u3rudaeMpIx JIeMEHTOB, cornacHo 1. 4.33 CHull 11-25-80,
HEO0OXOUMO YYHUTHIBATh BIIMSHUE NedopManuii CABUTA OT MOAATIMBOCTH COCIUHEHHA B Clydyae
COCTAaBHOT'O CEUEHUS M OT KacaTelIbHbIX HANpsyKEHUM MpHU CIUIOIIHOM CeueHuU. B nomatokieeHbIx
IBYCKaTHBIX Oalkax, KpoMe TOro, HaJ0 YyYUTHIBATh BIHMSHHUE TIEPEMEHHON IKECTKOCTH. B
kieeaHepHpIX TUIMTAaX W maHensx, coriacho CHwull I1-25-80 m. 4.34 x »xectkoctu EJ BBOIUTCS
noHmwxkaromui  koddduruent 0,7, KOTOpHI HE pacmpocTpaHseTcss Ha KieehaHepHbIC Oakw,
paccunteiBaemble o CHull 11-25-80, 1. 4.33.

Oco0eHHOCTH pacyeTa rHYyTOKJIeeHbIX 3JIEMEHTOB

4.28. Pa3nmu4aioT THYTOKJEEHBIC ACPEBSHHBIC 3JIEMEHTHI C OOJBIIMM M MaJIbIM OTHOLICHHEM
panuyca KpUBH3HBI 7 K BBICOTE CEUCHHS A.

B nepBom ciyuae smiopa TaHIMeHIMAIbHBIX HOPMAJbHBIX HANpsDKEHUMM wH3ruba Oiu3ka K
TPEyroJIbHOW (OopMe M HEHTpasibHasi OChb MPAKTUYECKH COBIAMAET C IIEHTPAJIbHOM, a KpOME TOro,
BO3HHUKAIOT OrPAHHYEHHBIC 110 BEIWYHMHE pAIUAIBHBIE PpACTATMBAIONIME WIA CKUMAIOIUE
HanpspkeHus. MOMEHT, YMEHBIIAIOUIMI KpPUBU3HY, BBI3BIBAET pACTATMBAIOIINE HANPSKEHUS
IIONEPEK BOJIOKOH, a YBEIMUMBAIOIUN KPUBU3HY - CXKMMAIOIIIHE.
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4.29. Ilpu npoBepke pagualibHBIX HANPSDKEHHH B KPUBOJMHEHHBIX 3JIeMEHTax, korapa r/h > 7
(puc. 8), mo dopmyne (21) CHull 11-25-80

0,; = (09t oph/(2r) = Ry00

€CJIM y4eCTh, YTO Ha YPOBHE HEWTpaibHOW ocu o, = 0, h; = h/2, r, =r, o5 = 6M/(bh?), To mocie

Mo/ICTaHOBKU B (21) monydaem hopmyity AJii MAaKCUMaJIbHOTO PaJuajbHOTO HAIMPSHKEHUS

GVMaKC = 3M/(2l’bh) = Rp90 (cho). (36)
"-...6_ ) 6;“ Gg
- JE NS F
g N EE TEEE -
)é/ ) * i
k ’ r c&! ° ‘:‘J \
M Iy - ~ -u . Grm:n
1 K .
/] A ¢

Puc. 8. 'eomeTprueckne XapakTepUCTHKH U MIOPbI PAAUAJIBHBIX H TAHT€HIUAJIbHBIX
HOPMAJILHBIX HANPSI’KEHUI THYTOKJIEEHOI 0 3JIeMeHTAa

[Ipu otHOmeHun r/h =< 7 HeWTpanbHas OCh CMEIIACTCS B CTOPOHY BHYTPEHHEW KPOMKH, a

HOPMAJIbHBIC HAINPSDKCHUA B TAHICHUOHUAJBHOM W paAWAJIbBHOM  HAIIPABJICHUAX CTAHOBATCA
acumMeTpudHbIMH. Dopmyina (36) 3amensieTcst hpopMyIion

GI”MaKC = (M/FZo)[ro/l"l -1-In (l"o/l"l)] = Rpgo, (37)
zo = JI(Fr); Fg=T-Zgs7 ="~ h/2;

JUISL IPSIMOYTONIBHOTO cedeHust (eM. puc. 11) F'=bh; zy = h2/(12r);
TaHICHIMAJIbHBIC HOPMAJIbHBIC HAIPSDKCHUS Op; B JIIOOOM CJI0C TaKUX 3JICMEHTOB ONPEACIISIOTCS
o hopmyie
Ogi = M(ry - r)/(Fzyr)),
rJie 7 - paAnyc KPUBU3HBI Opyca Mo EHTPATBLHOW OCH CEUCHHUS;
¥ - paalyc KpMBU3HBI 110 HEUTPAJILHOM OCH;
7; - Pajiiyc KPHBU3HBI PACCMATPHBAEMOTO BOJIOKHA.

4.30. B xieedanepHbix Oankax IOMYCKAarOTCS Y4acTKH OOJBIION KPUBHU3HBI MPHU H3THOAIOLINX
MOMEHTax JIo00ro 3HaKa. OJTO oOecmedymBaeTcs Oojiee BBICOKUM COMPOTHBICHUEM (haHEPHI
PaCTSIKEHHUIO B IJIOCKOCTH JIUCTA, YeM KJICCHOW APEBECHHBI MOTIEPEK BOJIOKOH.

4.31. [Ipu mpoBepke NPOYHOCTH TOHKOCTEHHBIX ceueHui (puc. 9) ciedayeT yduThIBaTh, YTO
paaruaJIbHbIC HAIIPSIKCHUSA, HAKOIIMBIIHUECCA B IOACAX, MCPCAAIOTCA Ha CTCHKU YCPC3 KIICCHBIC MIBBI C
HEPaBHOMEPHBIM pacHpe/iefiecHHeM I0 BBICOTE Mosica. B ycnoBusX, ONM3KHX K YUCTOMY H3THOY,
MIPOBEPKa KIIEEBBIX IIBOB BBIMIOJIHAETCS O (hopMyIie

T, = O(b - X9 (1))/ (hyhy) = RPg o0
rae
6, = (M/F ypz0)[rohy/(ryry) - In (ry/ry)];

b - muMpuHa ceueHHS;
P} ¢ - CYMMApHas TOJIIHMHA (haHEepHBIX CTEHOK;
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h,, - BBICOTA 1104ICa;
1y, - KOJIMYECTBO IIBOB MEXy MOSCOM M (haHEPHBIMU CTEHKAMH;

RPy o= Ry ol[1 + Brhglel;

€ - DKCIEHTPUCUTET CKAJIBIBAIOIIETO ycuius (cM. puc. 9);
B, -  KO3(pOUIHUEHT, YUYUTHIBAIOIIUNA HEPABHOMEPHOCTh pACTpeeiCHUs] KacaTeabHbIX

HanpsbkeHuit B kieesoM mse (B, = 0,15);
R(i).CK - paC4CTHOC COMPOTUBIICHUC CKAJIBIBAHUIO MCIK/Y CJIIOSAMU B IIJIOCKOCTH JIUCTA (baHepr.

So
aﬁ
i€

Refo
tridg! ;LBQ’

By |
h
n/2
’a g
N 1 IL|
o L |:l — j
i 1
3 I Ae

\

a .

Puc. 9. I'eomeTpnueckne XapaKTepUuCTHKH THYTOKJIEEHOT 0 3J1eMeHTA ¢ (aHEePHBIMH CTEHKAMH
4.32. IIpoyHOCTH (paHEPHBIX CTEHOK 110 paAHaIbHBIM HAIPSIKEHUSIM IIPOBEPSETCs 1o Gpopmyie

Oyaxc = M/(an.q)zo)[ro/rl -1-1In (ry/r)] + ©,4(b - 26(1))/26(1) = Ryp.o (38)

rae Ry, - pacuyeTHOE CONMPOTHBICHHE (aHEPhI HA PACTSKCHHE MIIM CXKATHE (B 3aBUCHMOCTH OT

3HaKa MOMEHTa) MOJ YIJIOM MEXKIYy HAIpaBJICHUSMU BOJIOKOH HApYyKHBIX CJIO€B U
pagnycoMm.

Pacuer 3J1eMeHTOB U3 KJIeeHOM APE€BECUHBbI HA BBIHOCJIUBOCTD

4.33. Jlns pApeBecuHBl CIEAyeT pasziuyaTh JBa BUJA YTOMJISIEMOCTH: OT IEPEMEHHBIX
HaIpSDKEHUM, BBI3BIBAEMBIX IUKJINYECKHM M3MEHEHHEM TEMIIEPAaTyPHO-BIAXXHOCTHOIO peXUMa
OKpY>Kalolllel Cpelbl; OT TMEPEMEHHBIX HANpsHKEHUH, BbI3BIBAEMBIX BHEIIHEW I[HMKINYECKOMN
Harpy3Kou.

4.34. Ilog BIusSHHEM NEPEMEHHOIO TEMIIEPATyPHO-BIAXXHOCTHOIO pEKHMAa B JIPEBECHHE
BO3HHUKAIOT MPEUMYIIECTBEHHO CJIBUTAIOIIME W PACTATHUBAIONIME HAMNPSIKEHUS TMOIMEPEK BOJIOKOH,
KOTOpBIE CYMMUPYIOTCS C HAaYallbHBIMH COOCTBEHHBIMU BHYTPEHHUMH HANPSIKEHUSMHU, OCOOCHHO
OMACHBIMHU NIPU YCYIIKE.

Kreenass npeBecwHa, TO CpaBHEHUIO C IEJbHOW, Oojiee UYyBCTBUTENBHA K TaKOro poja
LIUKJINYECKUM BO3JEHCTBUSIM.

4.35. /lelicTBME BHEIIHEW LUKIMYECKONW HATPY3KH, B 3aBUCUMOCTH OT CXEMBbI €€ MPUII0KEHUS K
KOHCTPYKLMHU, BBI3BIBAET B €€ 3JIEMEHTaX pa3JIMYHbIe BUABl HANpPsHKEHHOTO cocTosiHuA. s
0aMOYHBIX KOHCTPYKIMHM THUIHYHBIMH SIBJSIOTCS HOPMaJIbHBIE HANpSHKEHUS W3rMda U HaIpsHKEHUS
cABUTra BIOJIb BOJIOKOH. [locTeneHHOe HAKOIJIEHWE JIOKaJbHBIX TIOBPEXIACHUNH B Mpolecce
LIUKJIMYECKOTO HArpYy’KEHHsI NMPUBOJIUT K PA3PYLICHUIO MAaTepUaja, €CIM BO3HUKAIOIIME IPU ITOM
HaIpsDKEHUST TPEBBIIAIOT MPENeSl BBIHOCIUBOCTU. YPOBEHb pa3pylIAlONIEro HANpPsHKEHUS 3aBUCHT
OT YacCTOTHI ® U YUCJA [IUKIOB N.
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Puc. 10. I'pa¢dux 3aBucumMocTu kK03GPUUMEHTA BLIHOCJIMBOCTH PEBECHUHBI OT YHCJIA IIUKJIOB
N npu u3rude
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Puc. 11. I'padux 3aBMCMMOCTH BHIHOCJIUBOCTH JPEBECUHbI PH HMKJIUYECKOM HATPYKEHUH OT
ko3punuenTa acummerpun u Ig N

4.36. Ilong HIWKHUM TpeaesioM BBIHOCIMBOCTH IOHMMAeTCs TaKoil ypOBEHb MaKCHMAalbHOIO

HaINpPSUKEHNS Gy, BBI3BIBAEMOIO ITyJbCHUPYIOIIEH Harpy3koil B pexume 0 - Gy, KOTOPOMY
co0 = 6 =

TBETCTBYET YHUCJIO LHUKIOB N 2:-10° mpum yacrore 5 Tu. Ilpenen BBIHOCIMBOCTH
XapaKTePU3yeTCsl OTHOIICHUEM Gy..c K BPEMCHHOMY COINPOTHBIICHUIO RBp IIpU CTaHJApTHBIX

HCIBITAHUAX, HMCHYCMbIX KOB(bq)I/IL[I/ICHTOM BBIHOCJIMBOCTH

K.=oc /R

B Makc’' 'Bp-

Hueno uukinoB N 1 BpeMs #; 10 HACTYIUICHHS! pa3pyLICHHsI OY/(yT TEM MCHBIIE, YEM BBILIC Gy o,

N ¥ t;| CBSI3aHBI MEX]Ty COOOI 3aBUCHMOCTBIO #;; = N/®, T/Ie @ - 4acTOTa LIUKINIECKOTO HArPYIKECHHSL.

3aBucUMOCTh K03(h(hUITMEHTa BBIHOCIUBOCTH OT YHUCIIA IIUKIIOB MpeJicTaBlieHa Ha puc. 10.
PexxuM perynsipHOro HUKINYECKOTO HarpyKEHHsI MOXKET UMEThb U HWD)KHUN Ipeses HaNpsSKEHUs

Oy (PHC. 11), B 5TOM Citydae BBOAUTCS KOOQOULUHMCHT aCHMMETPUH p =0, /G - .

4.37. Pexxumbl HarpyXeHHsI, XapaKTepu3yeMble pa3iMYHbIM YHUCIOM, YAaCTOTOM M aMILTUTYIOU
LUKJIOB, CBOIATCS K (PYHKIIMOHATBHON 3aBUCHUMOCTH

Ky =fp, ,"P).

1p
IIpuBesieHHOE BPeMsl IIPU MIEPEXOAE OT LUKIMYCCKOTO K MIOCTOSIHHOMY PEKHUMY HArpyKeHHs f;
= Cly, THE C - TIEPEXOHBIN KOIDPUIHMEHT OT BPEMEHH LUKIMYECKOTO HATPYKEHHUS K IPUBEACHHOMY
BPEMEHH B PEKUME ITOCTOSIHHOW HArpy3KH C y4€TOM BIIUSHHUS p.

Tabnuma 19

Koadpdrmment YucioBble K03QGUIMEHTH a 1 b IpH yacToTe ©, cek™! (MKIoB/MUH) Koaddrmment
acummeTpud wikia p | 0,0333 (2) 0,83 (50) 2,5 (150) 4,17 (250) ¢
02 0.945 0.945 0.945 0.945 0.19
’ 0,068 0,07 0,076 0,082 ’
0,97 0,97 0,97 0,97
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0.4 0.061 0.063 0,068 0.073 02
0,99 0,99 0.99 0.99

0.6 0.055 0.057 0.061 0.066 0,22
1,01 1,01 1,01 1,01

0.8 0.051 0.053 0.057 0.061 0,27

Mpumevanus: 1. Ilpomexyrouynbie 3HaueHus KOID(DHUIMEHTA ¢ CIEIYET OMNPENeNsATh [0 JHHEHHOU
HUHTEPIOSIUH.
2. Hapg yepTom - @; moj uepTou - b.

3aBucuMocTb Mexy Ky ¥ £,,""P, noiy4eHHas 9KCIepUMEHTANIBHO, IOKa3aHa Ha puc. 11.

4.38. Ilpu pacuere Ha BBIHOCIMBOCTh M3rMOAaEMBIX 3JIEMEHTOB M3 KIJIEEHOH JpeBECHHBI,
HCMMOCPCACTBCHHO BOCIIPUHHUMAIONIUX MHOT'OKPATHO ﬂCﬁCTBYIOHlHC BI/I6paI_[I/IOHHbI€ U JpyTruc BUbL

LUKINYECKUX HArpy30K C KOJIMYECTBOM LUKIOB N = 5-10% k pPacYETHBIM COINPOTHBIICHUSAM U3ruda
U CKaJbIBaHUS MIPU U3THOE clieAyeT BBOAUTH MOMPABOYHBIN KO3()PHUIMEHT HUKIMYHOCTH

K, =K /my;, (39)

rae Ky = a - blg £ - K03 pULHEHT BEIHOCTUBOCTH, BBOJUTCS K KPATKOBPEMEHHOM MPOYHOCTH MPU

CTaHJAPTHBIX UCIBITAHUAX JTMHEHHO-BO3PACTAIOIIEH HAarpy3KOH 3JIEMEHTOB U3 KJIIECHOU IPEBECHHBI;
a, b, ¢ - yncnoBbie KOAPPHUIUEHTHI, 3aBUCAIINE OT MOKa3aTeNs aCHMMETPUN HaIpspkeHU p = 0 u

YacTOTBl LMKIOB , TPUBEACHHbIE B Tabm. 19; my; = 0,66 - xosdduuuent mnepexoma ot

KPaTKOBPEMEHHOM K JJIMTEIbHOM IIPOYHOCTH JPEBECUHBI, IPUHATBIM IIPU HOPMHUPOBAHUU
PacUETHBIX CONPOTHUBIICHUM.

Taomxuma 20
BPIZ[ HaMpsH>KECHHOTO ACI/IMMC’I’pI/IH LUKJIa HAIPSOKECHUS p
COCTOSIHHS o | o1 [ 02 | 03 | 04 [ 05 | 06 | 07 | 08
Kosdpuuuent Beraocmmsoctr K,
N3ru6 0,370 0,405 0,441 0,476 0,515 0,55 0,583 0,616 0,654
CkaJyipIBaHUE TIpU U3rHbe 0,405 0,441 0,467 0,51 0,542 0,575 0,612 0,646 0,68
Koappunument unkmynocrn K
U3ru6 0,56 | 0,61 0,67 0,72 0,78 | 0,83 | 0,88 ‘ 0,93 | 0,99
CkanplBaHUE NPH U3rude 0,61 0,67 0,71 0,77 0,82 0,87 0,93 0,98 1
[ocse noacranosku B popmyiy (39) Ky, £,"P u 3HAUEHUS M Oy IUM
K, = 1,52[a - blg (NC/w)]. (40)

3uauenns kodpuuuentos Ky u K mpu N = 2-10° clenyeT NIPUHUMAaTh HE HUKE YKa3aHHBIX B

Tab61. 20 ¢ y4eToM BHUJa HAIPSHKEHHOTO COCTOSTHUS U TIOKA3aTeNsl aCUMMETPHH p.

4.39. Pacuet Ha BBIHOCIIMBOCTh HEOOXOIUMO TTPOU3BOAUTH C COOMIOICHUEM TpeOOBaHMit pasa. 4 u
6 CHull II-6-74. PacuetHOe uMciaO0 LUKIOB N, MX 4YacTOTa () ONPEIEISIFOTCS TEXHUYECKHUMH
YCIOBHSIMH.

4.40. /Ins KIIeeHBbIX NEPEBSHHBIX DJIEMEHTOB, IIOABEPraeMbIX IEHCTBUIO HUKINYECKUX HArpys3oK,
PEKOMEHIYETCSI UCTIONIB30BATh TOJIBKO PE30PLIUHOBBIE KIIEH.

5. COEJUHEHMUS JIEMEHTOB JEPEBSIHHBIX KOHCTPYKIIHUIA
O0mme ykazanus

5.1. CoenvHeHus DBJEMEHTOB SBIAIOTCA BaXKHEHIIEH COCTABHOM 4YacThlO JAEPEBIHHBIX
KOHCTPYKIIUHA, OT TIPOYHOCTH H Je(hOPMATUBHOCTH KOTOPBIX 3aBHUCUT HaJAeKHas pabora
KOHCTPYKLHUHU B LIETIOM.

[IpumMeHsIOTCS  CAEAYIOIHME OCHOBHBIC BHUIBI COCIWHCHWH: Ha KIJICHO, Hareisx, Ianoax,
MeTaJuIndeckux 3y0uarsix miactuHax (M3I1), Ha BpyOkax.

KrneeBble coemuHeHns AOHKHBI pacCMaTPUBATHCS KaK JKECTKUE (HETOIATIMBBIC), a COCIUHEHUS
Ha Haremsix, Ha M3II, Ha BpyOkax W Jpyrue - Kak moaatiuBbie. PacueTHas Hecyias criocoOHOCTh
COEIMHEHUM A0oMkHA onpenensathes no paza. S CHull 11-25-80 B 3aBUCUMOCTH OT TUIIA COSAMHEHUS
Y €r0 HAIpPSY)KEHHOTO COCTOSTHUA.
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Tabonuma 21
Ne . Bun coenunenus Hedopmars
COEIMHEHUS 0, MM
1 |IIpuMbIkaHUs TONEPEK BOJOKOH Il 9JIEMEHTOB U3 LEJIbHON APEBECUHBI 3
2 |To xe, 1Jist P7IEMEHTOB U3 KJICEHOW APEBECHUHBI 2
3 |CoenuHeHuss Ha HaredasiX BCEX BHUJOB, KPOME BKJICCHHBIX, COMNPSIKEHHUSI CTaJbHBIX 2
JJIEMEHTOB C ACPEBSIHHBIMA
4 |CoenuHeHUs Ha JTOOOBBIX BpyOKax M MPUMBIKAHUS TOPIIA B TOPEIT 1,5
5 |CoennHeHHS Ha METAIUIMYECKUX IUIACTHHAX BCEX THIIOB 1
6 |CoenuHCHUs HA BKJICCHHBIX CTEPXKHIX M3 apMaTYPHOU CTalM HAarelbHbIC W paboTaromiue 0,5
HA BBIJICPTUBAHUC WX TPOJIaBIMBAHUC MTOTICPCK BOJIOKOH
7  |To xe, npu paboTre Ha BbAEPIMBAHKUE WITH POJABIMBAHUE BIOJIb BOJIOKOH 0,25
8  |KieeBble cCOeMHEHUS 10 MJIACTH, 10 KPOMKE U C MTOMOIIBI0 3y0UYaTOro muma 0

5.2. Bennuunsl neopmanuii 6, MM, pa3iIMYHbIX BUIOB COSAMHEHU MPU MOJTHOM HCIIOJIb30BAHUH
UX PACYETHOM HecylIel CIOCOOHOCTH cielyeT IpUHUMATh o Tabu. 21.

KieeBble coeqnmHeHUs

5.3. B nepeBsiHHBIX KOHCTPYKLMSX KIIEEBbIE COCIUHEHHS HCHOJB3YIOTCS IPEXKAE BCEro I
CKJICMBAHMS JIPEBECUHBI C JPEBECUHOM B LIENSAX YBEIUUYCHUS MOMEPEYHBIX U MPOAOIBHBIX Pa3MepoB
3JIEMEHTOB M3 CYILIEHBIX MUJIOMATEPHUATIOB C BIAXKHOCTBIO HE Bbile 15 %, a Takke OPEBECUHBI C
¢anepoii. [Ipu 3TOM pa3nnyaroT KieeBble COSAUHEHHUS:

a) C MOMOIIBI0 3y0YaToro mmna M «Ha yc» MPHU CPAIlMBaHUU IO JUIHHE MHJIOMATEPUAIOB H
JTUCTOB (haHEPHI;

0) ¢ momoIIpl0 3y09YaToro mIumna BAOJIh BOJIOKOH M TOJI YTIIOM K BOJIOKHAM I10 BCEMY CEUCHHUIO
CTBIKYEMBIX DJIEMEHTOB U3 KJIEEHOM IPEBECHHBIL;

B) BCEW KPOMKH U IJIACTH (h)pe3epOBaHHBIX 3aTOTOBOK M3 MHJIOMATEPUANIOB MPU UX CIJIAYMBAHUU
0 IIUPUHE U MO BBICOTE CEYEHUSI MHOTOCJIOMHOIO MaKeTa YKPYIMHEHHBIX Pa3MEPOB.

5.4. /Inst cThIKOBaHMSI 3aTOTOBOK IO JUTMHE PEKOMEH]IyeTcs 3yOuaThlil un ¢ JUIMHOM 3yObeB 32
MM, a TIPU CTHIKOBAaHUHM KJICCHBIX 3JIEMEHTOB IO BCEMY CEUEHHIO - C JUIMHON 3yOheB 50 MM.
CrpikoBaHMe (haHEPHBIX JIUCTOB OCYILIECTBISIETCS «HA YC» U JIOMYCKaeTcs TOJIbKO BIIOJIb BOJIOKOH
HapYXHBIX CJIOEB C YKJIOHOM YCOBOT0 coequHeHus 1:8 - 1:10 mim ¢ momMouibo HaKIaokK.

5.5. CoenuHeHNE KJICCHBIX DJIEMEHTOB HECYIIMX KOHCTPYKIIUHU C IMOMOIIBI0 3y04aToro murmna mo
BCEMY CEUYEHMIO JIOMYCKAETCs MCIOIb30BaTh B CONMPSIKEHUIX BAOJIb U TOJ YIJIOM K BOJIOKHaM (puc.
12) B npenenax 0 = o = 38° npu nelCTBUM MOMEHTA, BHI3BIBAIOILIETO CKUMAIOIINE HAIPSHKEHUS 10
BHYTPEHHEN KPOMKE, MJIM MOMEHTA TOTO K€ 3HaKa B COUETAHUHU CO CoKMMaromied cuioil. [Tpoepky
MaKCHUMAaJbHBIX HANPSOKEHUH B TAKUX COCAMHEHUAX CJEAYyeT MPOU3BOAWTH B OHCCEKTPUCHOM
CEYCHUMU:

JUISL CKATOM 30HBI BJOJIb OCH O] YTJIOM K BOJIOKHaM 0.

chzMﬂ/(K1W6) +N/F6 =R

CMU,;
JUISL PACTSAHYTOM 30HBI BAOJIb OCH X O] YTJIOM K BOJIOKHaM

pr = Mﬂ/(KZWﬁ) - N/F6 = ana;

JUTSL COKATHS BAOJb OCH Y TIOJ] YTJIOM K BOJIOKHaM 3 = 90° - o

e = M /(K3We) = Rengs
rae Figu W - miomans ¥ MOMEHT CONIPOTHUBIIEHUS OUCCEKTPUCHOTO CEUEHMS;
Ry RCMB, R, - COOTBETCTBEHHO PACYETHBIE COMPOTHBICHUS APEBECHHBI CMSATHIO MOJ] YTIIOM 0. 1 [3

K BOJOKHaM u m3ru0y, ompenensemble mo CHull I1-25-80, m. 3.1 6e3 BBemeHus
xo3(dunuenton mg n m; (CHull 11-25-80, 11. 3.2);

K, Ky, K; - K03 HUIMEHTHI, TPUHUMAaEMBbIE 10 Tpadukam puc. 13;

m, - Ko3QduIueHT, mpuHUMaeMblii 0 rpaduKy puc. 14.
5.6. B KOHCTpyKLHMSAX KJI€eBble COCAMHEHHs PabOTalOT Ha CJI0KHOE CONPOTHUBIIEHUE CABHUTa U
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OTpbIBA MOIEPEK BOJIOKOH. YeM BblIllle pa3iinuue CKICMBAEMbIX MAaTEpPHAIIOB IO TEMIEpaTypHO-
BJIQ)KHOCTHBIM JeopMalusiM, TeM BBIIIE COOCTBEHHbIE BHYTPEHHHUE HANPSKEHUS, BO3SHUKAIOIIUE B
KJIEEBBIX COEJIMHEHUSIX.

BraxxHOCTHBIE HANPSKEHUSI B KJIIEEBOM COEJIMHEHUH IPEBECUHBI 3aBUCAT OT COTJIACOBAHUS CIOEB.
Ha puc. 15 npuBeneHs! 3m0pbl HOPMaIbHBIX U KacaTeIbHBIX HAMPSLKEHUN MOMEPEeK BOJOKOH JUIS
TPEX CXEM COYETaHMs TOJOBBIX CIOEB B CKJIEMBAEMbIX MIJIOMaTepUaiax.
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Puc. 12. CoequHeHue KJIeeHbIX 3JIEMEHTOB Ha 3y04aThlil LU MO/ YIJIOM [0 BCEMY CeYeHUIO
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Puc. 13. I'paduxu 3asucumoctu ko3ppunmnentos Ky, K, K3 oT yrjia Hakj10Ha BOJIOKOH JJIst
3y04aToro coeJuHEHHsl M0 BCEMY CEYEHHIO
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0 20 J0 40 50 «*

Puc. 14. I'papuk 3aBucumocTd K0dGPHUIHEHTa M, OT yIjIa HAKJIOHA BOJOKOH (K OnpeaeJeHHIo
PacYeTHOI0 CONPOTHBJICHHs U3ruda R, npu npoBepKe NPOYHOCTH BHELIHE PACTAHYTOM
KPOMKHM Yy3JIOBOI'0 COeIMHEHHSI HA 3y04aThIil IIuM)

5.7. JoctuxeHne TpeOyeMOro YpoBHs MPOYHOCTH BCEX BUJOB KIIEEBBIX COCTUHEHHUH 3aBUCHUT OT
MPABWJILHOTO KOHCTPYHPOBAHUS U pacyeTa, OT KadecTBa M3TOTOBICHUS U CTPOTOrO COOIIOJICHUS
MpaBUJ M PETJaMEHTa TEXHOJOTMH NPOU3BOJCTBA, OT PETYJSPHOrO IMPOBEIAECHUS KOHTPOJIBHBIX
3aBOJCKMX MCIBITAHUM COCIWHEHUM Ha JOJTOBEYHOCTh, IIOCIOMHOE CKaJIbIBAHUE, PACTKECHUE
MOIepeK BOJIOKOH, coryiacHo nercTBytomum 'OCTam.

a "

Mo M,
~
] o Tmax

_——-l:h

|

A

=4 Tmar

i 2¢ l

6) £ t G
' S =] ~qy
) e

Puc. 15. Xapakrep pacnpeesennsi COOCTBEHHbIX BHYTPEHHUX HOPMAJIbHBIX U KacaTeJIbHBIX
HANPSKEHUH NonepeK BOJIOKOH, BOSHHKAKIIUX NMPHU BbICHIXaHUM KJIEEHOH IpeBeCHHbI B
cjaydae TpeX THNIMYHBIX COYETAHM 0COK € Pa3THYHBIM PACNOJI0KeHHEM I010BbIX CJI0€B B
CeYeHUM

T

a) TaHTeHTaJIbHOE-TaHTEHTAIBHOE (COTJIACOBAHHOE); O) TAHTEHTAIbHOE-TAHTeHTAIbHOE (HECOTIIACOBAaHHOE); B)
paaranibHOE CMEIIaHHOE
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COC}II/IHeHI/Iﬂ Ha BKJICCHHBIX CTAJBbHBIX CTCPKHAX

5.8. CoenuHeHysl Ha BKIICEHHBIX B JPEBECHHY CTEPIKHSIX BBIMOJIHAIOTCS M3 apMaTypHOW CTalH
nepuoaudeckoro npoduist knaccoB A-1I u A-III nuamerpom 12 - 25 mm.

JlnameTp oTBEpCTHIl U pa3Mephl IA30B AJIs1 COEAUHEHUS JIEMEHTOB JIEPEBIHHBIX KOHCTPYKLUN Ha
BKJICCHHBIX CTEpPXKHAX ClIeAyeT NpUHMMaTh Ha 4 - 6 MM Oouibllle HOMMHAJIBHOTO JAHMaMETpa.
OTBepcTHs M Ma3bl AOJDKHBI OBITH TIyXUMH. [IpH 3TOM cloM KJIEEHOTO MakeTa He JOJIKHBI UMETh
KOMIIEHCAIIMOHHBIX MPOPE3ECH.
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Puc. 16. CoennHeHnsi Ha BKJICCHHBIX B IPeBeCHHY CTEPKHSAX U3 apMaTyPHOil CTaIu

a) TIpY CIUIAYNBaHUH N3THOAEMBIX JIEMEHTOB; 0), 8) IIPHU CTHIKOBAHUH PACTSIHYTHIX AJIEMEHTOB C )KECTKUM H C
HEKECTKUM KPETUICHHEM HAKJIOHHBIX CTePIKHEN; 2) PH 3aeJIKe CKATO-U3rU0aeMbIX JIIEMEHTOB B IISITE

5.9. IIpu BeIOOpE TUIIOB U MapOK KJIEEB JJIsi COCAMHEHUH HAa BKJICCHHBIX CTEP)KHSAX CIETyeT
PYKOBOJCTBOBAThCS yKa3aHUsIMU 11 2.11.
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5.10. He pomyckaercss HCIOJNB30BaTh COCAMHEHHMS Ha BKIECCHHBIX C TOPLIOB CTEPXKHAX,
HAIPABJICHHBIX BJIOJIb BOJIOKOH, €CJIM IOMHUMO IIPOJOJBHOIO yCHaus N AeUCTBYET NONEpEeYHas CHila
(), BBI3BIBAIOIIAsl KpPacBble OTPHIBAIOIINE WJIM PACILECIUISIONINE HaNpsKEHUs MOIEPEK BOJIOKOH B
npesecune Bole 0,3 MIla. B aToM ciyuae cieayeT UCOIb30BaTh HAKIIOHHBIE BKIIEEHHBIE CTEP/KHU.

5.11. BxiieeHHbIe MeTaNIMYECKUE CTEP)KHU MOTYT UCIIONIb30BaThes (puc. 16):

a) JUIsl CTBIKOBBIX COSIMHEHUN U JJIs CIUIAYMBAHUS DJIEMEHTOB;

0) A7 MOBBINIEHUS CONPOTHUBICHHMS CMSTHIO B OINOPHBIX YacTAX KIEEHBIX JJIEMEHTOB H
PaCTSLKEHHUIO MONEPEK BOJIOKOH IHYTOKJIECHBIX JJIEMEHTOB;

B) B BHUJIC€ HAKIIOHHBIX COCIAMHUTEIBHBIX CBSI3€H COCTABHBIX OAJIOK, PACTSHYTHIX CTHIKOB M B
AQHKEPHBIX KPEIJICHUSX 3alEMJICHHBIX B IISITE KOJIOHH.

5.12. PacueTHy10 HECyIIyIO CIIOCOOHOCTH BKJIEEHHOT'O B IPEBECUHY CTEPXKHs HE3aBHCHUMO OT yTia
HaKJIOHA K BOJIOKHAM Ha BBIIEPTUBAHUE WU IPOJABIMBAHUE CIELYET ONpenenTsh no gpopmyie (59)
CHull I1-25-80.

5.13. PacyerHyro Hecymlylo cHnocoOHocTh Ha ciasur 71,, KkH, BKieeHHOro B JpeBECHHY

WINHAPUYECKOTO Hareis M3 CTaJbHOW apMaTypbl NEpUOJUYECKOT0 Npodwis Ha OIWH IIOB
COCIMHEHHMS DJIEMEHTOB M3 COCHBI M €]l NpH TIyOMHE 3aJeNKu [, = 6d B HanpaBJICHUM YCHIMN

BJIOJTb BOJIOKOH CJIEYET OonpeaeisaTh o Gpopmynam (cM. puc. 16, a):
T, =2d%+0,021.2,
HO He 6oree 3,2d% - s cTepikHeil U3 apMaTypsl k1acca A-II;
T, =2,5d%+0,021,2,
HO He Gonee 3,7d% - mus crepneil u3 apmarypsl kimacca A-III. MakcHManbHbIM 3Ha4eHHSIM T .

COOTBETCTBYET /|, = 8d, r/ic HOMUHAJILHBIM JUAMETP CTEPKHA d ¥ IITyOHMHa 3a/IeJIKH [, CM.
B coeauHeHMAX DSJEMEHTOB NOJ YIJIOM Hecyllas CHOCOOHOCTh BKIEEHHBIX Harened T

YMHOXaeTcsl Ha cooTBeTcTBYomue kodpdurpentsl no CHull 11-25-80, nm. 5.14, 5.15.
PaccTosiHust MeXly OCSMHU BKJIEEHHBIX Harejei Mpu UX pacCTaHOBKE CIEAYeT MPUHUMATh BIOJb

BOJIOKOH - He MeHee 8d,,, ¥ TIONEpeK BOIOKOH B cooTBeTcTBUM co CHulI 11-25-80, . 5.18 st d ;.

5.14. CoennHeHNs Ha HAKJIOHHBIX BKJICEHHBIX CTEPXKHSX, Pa0OTAIOIIMX HA COBMECTHOE JIEHCTBHE
pacTshKeHHs ¢ U3ruooM (cM. puc. 16.), cieayeT pacCuuThIBaTh 1Mo (hopmyie

(NYT)?+ QIT, <1, (41)

rae Np = Ucos 0 - COCTaBJISIIONIAsl PaCYETHOI0 yCUIUs Ha ouH cTtepxkeHb U B MH, BbI3bIBaromas

B HAKJIOHHBIX CTEP)KHAX HANPSOIKCHUS PACTSHKCHHUS,

Q = Usin a - cocraBisomas TOro e ycwius U, BbI3bIBAIOIIAs B HAKIOHHBIX CTEPIKHAX
HaIpsOKEHUS N3rnoa;

T, = F,R, - pacueTHas Hecylllas CIHOCOOHOCTb OJHOIO CTEP’KHA IO YCIOBHUIO INPOYHOCTH Ha

pactskenue, MH;

F, - nnomanap ceueHus CTepsKHs, M2

R, - pacyeTHOE CONPOTHUBIICHUE PACTKEHUIO apMaTypHoOM cranu uia A-I1 R, = 285 MIla n s
A-III R, = 375 Mlla);

T, - pacyeTHas Hecyllas COCOOHOCTh CTEPKHS HAa OJUH LIOB U3 YCJIOBUS €ro paboThl HA U3THO,

MH, npunumaercs:
a) TIPH KECTKOM (CBapHOM) COEIMHEHUHU (CM. puc. 16, 6, 2) BKICCHHOTO CTEP)KHs CO CTATBHOU
HAKJIAJKOW W AaHKEPHOU IOJIOCOM:

T, = 55d2- s apmatypst A-II;
T, = 7042 - nnst apmarypst A-I11;

0) TIpy HEXKECTKOM OOJITOBOM COEAMHEHUHU (CM. puC. 16, 6) BKICGEHHOTO CTEP)KHS CO CTaJbHOM
HaKHaI[KOﬁ U IIpU CIUIAYMBAHWUU 3JICMCHTOB COCTABHBIX GaJ'IOK

T, = 40d2- st apmatyper A-II;

WWW.STROYTENDERS.RU



[IOCOBME IO ITIPOEKTUPOBAHMIO JEPEBSIHHBIX KOHCTPYKIIMM Crp. 41 u3 143

T, = 50d? - s apmarypst A-III;

d - HOMUHAJIBHBIN THAMETP CTEPKHS, M.

IlpuBeneHHbIe 3HaUeHHs 1, NPUMEHHMMBI IIPU yTJIaX HAKJIOHA BKJIECCHHBIX CTEPKHEH K BOJIOKHAM
30° = a = 45°, npu MX paccTaHOBKE BJOJb BONOKOH S; = 104 u riry6une 3anenkn [, = 20d - B
CThIKax M [, = 15d - B cocTaBHBIX OaKax MpH CIUIaYMBAHHH.

[Tonepeunast paccTaHOBKA HAKJIOHHBIX BKJICCHHBIX CTEP)KHEH:

S5 = 3d; Sy = 6d - npu 1BYXpAAHOM PACIOJIOKEHHH;

S5 =8, = 3d - npu maxMaTHOM PacHoJIOKEHUH.

OnHOpsITHOE pACIIONIOKEHUE BKJIGEHHBIX CTEpKHEH JIOIMyCKAeTcs TOJBKO B DIEMEHTaX U3

KJICEHOU JIPEBECHHBI.

5.15. TlIpoBepKy HAaKIOHHBIX BKJICCHHBIX CTEPXKHEH HA BBIIECPIUBAHHME OT COCTABJAIOMIEH N,

cnenyet npousBoauth mo CHull 11-25-80, m. 5.32.
5.16. CranpHble HAKJIaJKHU, aHKEPHBIE TMOJOCHI M TITW C MPUBAPEHHBIMU K HUM HAKIOHHBIMU
BKJICEHHBIMH CTEP>KHSMHU JOJHKHBI PACCUUTHIBATHCS HA PACTSHKEHHE C M3rHOOM 10 (hopMyIie

[N /(F R + My(cW, R =1,

riae N, - pacTAruBaroulee yCUiIue B CTaIbHOM Haknaake, MH;

M, - nzrubaromuii Moment, MH-M, npunuMaemslii M, = 2443 - npu cTepxkHAX U3 apMaTypsl A-I;
M, = 30d3 - npu crepxusx u3 apmatypsi A-111;

F

HT?
c = 1,47 - x0o3pPUnmMeHT, yIuTHIBAIONINA MJIACTHYECKYIO CTAJUI0 PaOOThI CTATHHONW HAKIAJKH
MPSIMOYTOJIBHOTO CEUEHUS;
R, - pacueTHOE CONPOTUBJIEHNE PACTKEHUIO 110JI0COBOM cTanu, MIla;

WHT - IJjIomaib U MOMCHT COIIPOTUBJICHUA CCUCHUS HCTTO CTaJIbHOM HaKJIaJKH, M2, M3;

d - TuameTp CTep>kHei, M.
CoequHeHHs] HA IMJIMHIPHYECKHX H IUVIACTHHYATHIX HAreJIsiX

5.17. Hecymas crnocoOHOCTh LMIMHAPUYECKOTO Hareias Ha OJUH IIOB CIUIaYMBaHUS (Cpe3) B
COCIMHEHUSIX JJIEMEHTOB JCPEBSIHHBIX KOHCTPYKIUN IOJDKHA OMPENENATHCS COTIACHO YKa3aHUSIM
CHull 11-25-80, nm. 5.13 — 5.17 U3 yclnoBUW CMSTHUSI COCAMHUTEIBHBIX AJIEMEHTOB B HAreJIbHOM
rHe3/e U u3ruda camoro Harens. TpeOyemasi HAIeXKHOCTh M3 YCJIOBHUS CKAJIBIBAHUSI 00€CTICYNBACTCS
COOJIIOICHHEM IIIara pacCTAaHOBKH Harelieid. 3a pacyeTHYIO0 HECYIYIO CIIOCOOHOCTh Harels Ha OJHH
0B (cpe3) MpPUHMMAETCS HaWMEHblIee U3 IONy4YeHHBIX 3HaueHWi. PexomeHmyercs moadupaTh
IMaMeTp Hareiast TakuM oOpa3oM, dYTOOBl Hecyllas CIIOCOOHOCTh COCOUHEHHUS OIpeNesiiach
PaBHOMPOUYHOM pabOTON HAreIbHOrO COENMHEHUS MO CMSITHUIO U 1O U3THOY WM TOJIBKO MO M3rHly
Harens. J[mamMeTp cTaapbHOTO HareNst pEKOMEHIYeTCsl MpUHUMATh He MeHee 12 mm. [l obecrieueHust
CTSDKKH YaCTh HareJaeu JOJKHBI OBITh OONTOBBIMH.

5.18. CoeauHeHus Ha MJIACTUHYATBIX HAreX clienyer npoektuponath corinacHo CHull 11-25-80,
. 5.28 1 5.29; npu 3TOM JOJKHBI YUUTBIBATHCS CIIETYIOIINE YCIOBU:

a) JUIMHA TUIACTHHOK /[ BJIOJb MX BOJIOKOH MOKET U3MEHATHLCS B NPEJeax

456 = [, =59,
/e O - TOJIIMHA TJIACTUHKH, paBHAs 110 HOpMaM 12 mwm,
0) WMpHHA CKBO3HBIX IUIACTHHOK b, PABHAS LIMPHHE CIUIAYMBAEMbIX OPYCheB b, JOKHA ObITh
He Oonee 150 MM; MMPHMHY TIIyXMX IUIACTUHOK b, mpu mmpuHe OpyckeB b > 150 mMm ciemyer
MPUHUMATD:

by = b2+ 081

1

B) BBICOTA CIUTAYMBAEMBIX OpYChEB /1 IIpH IIIyOUHE BPE3KU THE3a th = 30 MM J10/KHA OBITH HE

MeHee 140 Mm;
T) DPaccTOSHME MEXKIy IIIaCTHMHKaMu S, JoImyckaercs He MeHee 99, a mpm [, > 4,50

WWW.STROYTENDERS.RU



[IOCOBME IO ITIPOEKTUPOBAHMIO JEPEBSIHHBIX KOHCTPYKIIMM Crp. 42 u3 143

pekomennyetcs Sy ; = 100.

5.19. Pacuernas nHecymas cnocoOHocTh 7, kH, mmactuHuaThIX Harenedl u3 nyba u Oepessl
ompenenseTcs mo Gopmyiie

T'=0,6258b

e

KOoTOpas mpu mozctaHoBke O = 1,2 cm mepexoaut B popmyny (58), CHull 11-25-80. IIpoynocTs
CIJIAYMBAaEMBbIX 3JEMEHTOB Ha CKaJbIBaHWE OOECIEUMBAETCS COOJIOJEHHEM Illara pacCTaHOBKH
IUTACTHUHOK.

5.20. HampaBneHue BOJOKOH IUIACTHHYATBIX HAredei  o0s3aTenbHO  JOKHO — OBIThH
HEPIEHANKYJISAPHO IIBY CIIJIAYUBaHMs, HHOE MOJI0KEHUE HE JTOIyCKaeTCsl.

5.21. [IlpumeHeHue TmMIAaCTUHYATHIX Harejle w3 Oepe3bl WIM JPYIHMX HEOMOCTONKHX
TBEPAOIMCTBEHHBIX ITOPOJ BO3MOXHO IIPH YCIOBUU UX aHTUCENTUPOBAHMUS.

CoeaquHeHHMs HA METAUINYECKUX 3y0UaThIX IVIACTHHAX M METAUIMYECKHUX IIaidax

5.22. Merammyeckue 3yOuarbie TwiactuHbl (M3II) um Merammmyeckue maitdber (puc. 17)
IpeJHAa3HAYa0TCsl AJIsl UCIOIb30BAHUS B Y3JIOBBIX U CTBIKOBBIX COEIMHEHMAX JOLIATHIX (hepMm, pam,
KapKacoB, IUIUT MOKPBITUH M MaHeNel CTeH U ApYTruxX KOHCTpyKiuid. CoeauHeHHE NMpH ITOMOUIH
M3II 3apanee coOpaHHBIX U 3a(UKCHPOBAHHBIX 3JEMEHTOB KOHCTPYKIMHU OCYIIECTBISETCS Ha
CIELIUAIBHOM CTOJI€ C UCIIOJIb30BAHUEM MEXaHU3UPOBAHHBIX CPEJCTB 3aIIPECCOBKHU.

5.23. Hecymast cnocoOHOCTh COEIMHEHUN NEPEBSIHHBIX 3y1eMeHToB Ha M3II 3aBucHT OT KX TuIa,
pa3mepoB, (OpMbI, TTIyOMHBI BIABJIMBAaHUS B JPEBECHUHY U PACIIOJIOKEHUS 3yObeB, OT TOJILIMHBI
IUTACTUHBI M MEPEKPHIBAEMOI €10 IUIOLaN CONPSITraeMbIX JEMEHTOB, OT MOPOJbl IPEBECUHBI U €€

BJIQYKHOCTH.
a)
L
x ¥ L@ J | o
cx < O <
———— O —‘——e- ‘
> ko o
Lo K Cx | [aw 3
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* * Q
k] *
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seam Ny

Puc. 17. Tunsl MeTanIM4ecKHUX COeANHEHUI, IPUMEHSIEMBbIX JUIS1 CONPSIKEHUsI IePeBAHHBIX
3JIEMEHTOB

a) Metayunieckas 3yodarast minactuaa M3I1; 6) MeTaiutmueckas IIacTHHA C TBYCTOPOHHUMH U OJTHOCTOPOHHUMH
3a0CTPCHHBIMU HAreJIIMU; §) METAJLTHUCCKAs Maiida Ha IIypymax Wil 3a0CTPCHHBIX HATSNIAX JUIsi OOJITOBBIX COCIMHECHU

5.24. PacuetHas HecyIas ClloCOOHOCTh O/IHOM TUIACTUHBI HA CABUT ONpeenseTcs mo Gopmyie
T'=R,,F,

pacu>

rae R, - pacuetHoe conporuBicHue caBury, Mlla, koTopoe 3aBucuT oT Tuna u Marepuaina M3II,
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MOPOJIBI ¥ BIAYKHOCTH JPEBECHHBI, OT yTIJia [} MEXIy HalpaBICHUEM YCHIUS U BOJIOKOH ISl KaXI0TO
U3 COEUHSAEMBIX DJIEMEHTOB;

chtI - pacuetHas miomanb yactu M3II, mpuxopnsineiics Ha NaHHBIA AJIEMEHT 3a BBIYETOM

IJIOIIAIM KPAEBbIX MOJIOC M0 JIUHUSAM MPUMBIKAHUS UpUHONU 10 MMm.

ConpoTuBJeHHE MIACTUHBI PACTSHKEHHUIO U CPe3y JOJKHO OBITH BBIIIE CONPOTUBIICHUS CIBUTY U
o0ecrneunBaThCs 3a CYET MPABUIHLHOTO HA3HAYCHHUSI €€ TOJIIIHHBI.

5.25. B Hecymmx KOHCTPYKIHUSX COEQUHEHHE JAOLAThIX »3JeMeHToB Ha M3Il gomxHO
OCYIIECTBIISATHCS MapaMy IJIACTUH OJHOTO TUIOpa3Mepa M OJMHAKOBOI'O PACHOJIOXKEHHUS C 00eux
CTOPOH y3JI0B U CTBIKOB. CTBIKM C)KaThIX 3JIEMEHTOB CIEAYET OCYIIECTBIATh HEMOCPEICTBEHHO
ynopoM ¢ mnoctaHoBko M3Il KOHCTPYKTHBHO i oOecreueHHs: MOHTAXHOH KecTKocTh. B
CKBO3HBIX KOHCTPYKIMSIX CTHIKM PACTAHYTBIX M CXKAaThIX IMOSICOB JOJDKHBI pacrioyiaraTbesi BOJIM3H
y3JI0B, a CTBIKM HEpa3pe3HbIX C)KaTO-U3rHOAEMBIX IMOSCOB - B TOYKAaX HYJEBBIX MOMEHTOB.
Paccrosinne kpaitnux 3yoneB M3I1 oT kpomMok 1 00pe3a TOpIoB J0JKHO OBITH ¢B. 10 Mm. [Lnomanm,

NEPCKPBIBACMBIC ITINIACTHUHAMHW Ha KaXXIAOM H3 MPHUCOCAUHACMBIX JJIEMCHTOB, OIIPCACIAIOTCA

pacyeToM M JI0JKHBI OBITH HE MeHee 50 oM.

5.26. B coeauHeHMSIX Ha METAIMUECKUX MIaii0ax ycuiHe OT OJHOTO 3JEMEHTa K JIPYromy
nepeaeTcs Yyepes crajbHble MIIACTHHKU IIPU MOMOILM CKBO3HOIO IEHTpalIbHOTO OonTa (cM. puc. 17,
). CrasibHble TUIACTUHKU CKPEIUICHBI C JIEPEBIHHBIMU AJIEMEHTaMU TIyXWMH HareisiMu. J{uamerp
LEHTPAIBHOTO 00JITa W TOJIIMHA A0l OMpeaeNsaoTcs U3 pacuera Ha cmstue o CHull 11-23-81,
IIPU ATOM TOJIIIMHY CTAIbHOM MIai0BI ClieyeT MpUHUMaTh He Oosee 1/6 nuamerpa OonTa U He MeHee
3 MMm.

Takue coemuHeHHs] MO CpaBHEHHUIO ¢ coenuHeHusMu Ha M3II TpelyroT Oosbimero pacxoja
MeTaiia, Ho 00a1arT 6osee BRICOKON Hecylel cltoCOOHOCTBIO U SIBIISIFOTCS COOPHO-Pa300pPHBIMHU.
Kpemnnenne maiObl K 2IEMEHTY Ha TIyXUX Hareysix paccuutbiBaeTcs corjacHo CHull I1-25-80, m.
5.16.

5.27. B xauecTBe IIIyXuX Harejaeil peKOMEHAYETCs NCII0JIb30BaTh TIyXapH, IIypyIbl U Hape3HbIE
rBo3au. PaccTtaHoBKa riryxapei moJpkHa ymoBieTBopsaTh TpeboBanusm CHull 11-25-80, m. 5.18, a
IIyPYIOB U Hape3HBIX I'BO3JIEH 10/KHA OBITH CB. 10d (B10JIb BOJIOKOH) U 4d (TIOTIEpeK BOJIOKOH).

5.28. Pacuernyio Hecyilyto crnocoOHOCTb, KH, ogHOro mypyna iy Hape3HOro T'BO3JsS MPHU UX
JUTHHE He MeHee 12d cnemayer onpenensts 1o ¢hopmye

I, =4d2.

Y4yer KOHIEHTPALMHU HANPSAKEHUH NPH pacyeTe y3JI0BbIX COCAUHEHHN KI€EHBIX KOHCTPYKIMHI

5.29. B onopHbIX y3/1ax KJIEEHbIX JEPEBSHHBIX KOHCTPYKIIHM, BOCIPUHUMAIOMINX 3HAUYUTEIbHbIE
COCPEIOTOUCHHBIC YCHIIUS Yepe3 METAUTMYECKUE paclpeieuTeNbHbIe JeTald B BUe OalliMakoB H
JIPYTUX CBApHBIX ITOKOBOK, BO3HHMKAIOT MECTHBIE HAIPSIKEHUs, KOTOPbIE HAJ0 YYUTBHIBATh MpPHU
pacuere. Ilepenaum ycunnii B TakuxX y3JIax Ha OMNOPHBIE IUIOMIAJKH MOXET OCYIIECTBIISITBCS IOJ
pa3HBIMM yIJIaMU K BOJIOKHaM; B OTIIOPHBIX IIATaX apoK - B/I0JIb BOJIOKOH; B KJIIOYEBOM ILIAPHUPE aAPOK
- BIOJIb M TOA yriaoM K BosiokHaM (puc. 18). IlpoBepky HampspKeHUH CMSTHS MO OMOPHBIM
IUIOLIA/IKaM € Y4€TOM MX KOHLEHTPALMU B y3J1aX TPEXIIAPHUPHBIX MOJIOTMX M CTPEIbYAThIX apoK U
pam peKOMeHAyeTCsl IPOU3BOAUTH MO GopMyJie

NIFy, =R

(929008 ’

rjae N - pacdeTHOe CMHHAIOIIEE YCHITHUE;

Foy - IJIOIIAAb CMATHS IO OAIIIMaKoOM;

RCM(X - paCYCTHOC COMPOTUBJIICHUC APCBCCUHBI CMATHIO I1O/] YIJIOM K BOJIOKHAM, OIIPCACTIAEMOC 110
CHullI 11-25-80, 1. 3.1;

Ky - KOO(QUIMEHT, YYHUTHIBAIOWIMI KOHUCHTPALMIO HANPSDKCHUH (G Ogp; Tggg) MHOA

KpOMKaMu OalliMakoB, ompexaensiercsa no rpaduxy Ha puc. 19 (mma 0,25 < c/a < 0,5,
K09QduLreHT Ky, HAXOUTCS 10 JTMHEHHON UHTEPIIOISAINN).

IIpu cMeleHHON OT LEHTpa Ha Kpau Iepefade YCHUIIUs Ha TOpEL ACPEBSHHOIO 3JIEMEHTa 4epe3
MeTauTMdecKkui OammMak 1o cxeme (puc. 20, a Wi 6) TPOBEpPKAa IPOYHOCTH CBOAUTCS K
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ONPENICTICHUIO HAMNPSLKEHWM, BO3ZHUKAIOLIUMX TOJ IITAMIIOM, U CPAaBHEHHIO C pPaCUETHBIMHU
COTIPOTUBIIEHUSIMU JIpeBecuHbl. [IpoBepka mpou3BoauTCs 1o Gpopmyam:
JUTSL CKATHsI BIOJIb BOJIOKOH

O™ KX(N/F o) =R

AJId CKaTUA WA PACTAKCHUS MTOIICPEK BOJIOKOH

Gye (Oyp) = Ky(N/FCM) = Rc.90 (Rp.90);

9

Puc. 18. KoHcTpykTHBHAsI cXeMa KJIKYEBOI0 NIAPHUPA apkH (K onpeaeeHnio kodgguunueHra
K,)

Kn
0g

HNAN

‘ S\ /e 0,75
06 N V.
as

04 \/
93 \

02 o wat
/a0
o1 ~
0
15° J0° o
Puc. 19. I'padux 3aBucumoctu ko3ppununenta Ky, 0T yriia HakjJI0HA BOJIOKOH 0 M TapamMeTpa
cla
0 h 6 A
¢ ¢
i -0
[ YR,

Puc. 20. Cxema 3arpy:keHusi TOpLa AePeBIHHOI0 3JIEMEHTA MECTHOH Harpy3Koi

a) BIIOJIb BOJIOKOH; 0) TIOTIEPEK BOJIOKOH
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Ky
Iwomue
12 AN
\\
! D
———
a8
a6
a4
02

02 g4 a6 a8 o/'h

7

Puc. 21. I'padux pis onpenenenus ko3¢gpPpuuueHTa KOHIEHTPALMH HANPSKEHUI BI0JIb
BOJIOKOH K

JJIA CKaJIbIBaHUA

T, =K (NFy) =R

CK*

rae N - ycuime, MPUI0KEHHOE K TOPILY AJIEMEHTA Yepe3 MeTATMYSCKUAN Oarmmak (1mramim);
F,,, - Iomajap cMATUsA GammMaka (ITamia);

Kx, Ky, ny - KO3((UIIMEHTHI, YYUTHIBAIOIINE KOHIICHTPAIUIO HAMNpsDKEHUH 1mo cxeme puc. 20;

MIPUHUMAIOTCS TI0 Tpadukam Ha puc. 21, 22, 23;
R, R 90s Rp_90, Ry - PacYeTHBIE CONPOTUBIIECHHS JPEBECHHBI, TPUHUMaeMble 110 Taba. 3 CHull 11-

25-80.

Cwamue Ko poemancenye
22 7

?

18
16

Y Y

12

!

a8

0

a4

5 0.2 o

ch 06 0¢ 02 a2 , 04 06c/h

Puc. 22. I'paduk niis onpeaesieHuss K0O3GPUIUEHTA KOHIEHTPALMH HANPSIKEHUH MOINepex
BOJIOKOH Ky
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’ ]

7 r/ 6
Ur 07 03 04 05 06 07c/4

Puc. 23. I'paduk nis onpenesieHust Ko3GpGuuneHTa KOHIEHTPALMH KacaTeJlbHbIX
HanpskeHni K Xy

Puc. 24. JlodoBasi BpyOka ¢ oqHUM 3y00M NPHU BHEY3JI0BOH HATpy3Ke

5.30. Eciu k TopIly 27eMeHTa uepe3 MeTaIUTMYECKUH OalMak npuiiokeHa nonepevynas cuia 0, To
HampsDKEHUsT B ToOple ompenenstorcss mo dopmynam m. 5.29 c¢ 3ameHoit cwiel N Ha (O, a
koo puimentsr K, Ky, ny OTIPEACTISIOTCS JIJISl CXEMBI O TI0 COOTBETCTBYIONIMM TpaduKaMu Ha PUC.

21, 22, 23. Ilpu coBmecTHOM aeictBUM N W () HaOpsHKEHUS ONPEACNSIOTCS MO MPUHLMITY
HE3aBUCHUMOCTHU I[Gf[CTBHSI CUJI U CKJIAABIBAOTCA C YYCTOM HX 3HAKA, 4 CYMMAPHBIC HAITPAKCHUA

COOTBETCTBEHHO CPABHUBAKOTCA C PACYCTHBIMU CONPOTUBICHUAMH R, R 90, Ry 90> Rex:

Coenunenust Ha BpyOKax

5.31. B coBpeMeHHBIX JEpEBSHHBIX KOHCTPYKIMAX TPHUMEHSIOT JIOOOBBIE BPYOKH I
COCMHEHUS CXKATBIX OJJIEMEHTOB B Yy3/ax ¢epM, MOAKOCHBIX CHCTEM U JpPYyTUX CKBO3HBIX
KOHCTPYKIMH U3 OpycheB M KpYyIJIOrO Jieca, H3TOTOBIISEMBIX HAa CTPOUTENBHON IUIOIIAJKE.
KoHcTpynpoBanue u pacuer coeTUHEHUI Ha JTOOOBBIX BpyOKax JOJKHBI OCYIIECTBISTHCS COTIACHO
CHull 11-25-80, . 5.9 — 5.12.

5.32. Ilpu y3n0BOH mepenade Harpy3ku B CTPONMIIBHBIX (pepMax J1000Bble BPYOKH IOJKHBI
koHcTpyupoBathecs corinacHo CHull [1-25-80, puc. 7; a npu BHEy310BOM Iepenade Harpys3ku - 1o
puc. 24 nacrosimero [Tocoowust.

PEKOMEH/JIAITMHU U ITIPUMEPBI IO IPOEKTUPOBAHUIO TEPEBSIHHBIX
KOHCTPYKIMU

IanThl NOKPBLITHII U MAHEJH CTEH

6.1. IluThl TOKPBITHMM W MaHENW CTEH MPEIHA3HAYAKOTCA JUISl NPUMEHEHHUST B KadyeCTBE
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OTrpaKJAIONIMX KOHCTPYKLUUH B OTAIlJIMBAEMBIX 3[JaHUSIX U COOPYXKEHMSIX C OTHOCHTEIbHOU
BJIQYKHOCTBIO BO3yXa 110 75 % W B HEOTAIJIMBAEMBIX - O€3 BBIJICTICHUS BOJISHBIX MTAPOB B paiiOHAX C
pacueTHOI TeMIiepaTypoi Hapy>KHOro Bo3ayxa 1o - 50° C.

6.2. I1n1TBI MOKPBITHI PEKOMEHAYIOTCS IS 31aHUN U COOPYKEHUH C HAPYKHBIM OTBOJOM BOJIBI.

6.3. YTenneHHbIEe TUIMTHI COCTOST M3 HECYLIETo KapKaca, Hapy>KHOH U BHYTpEHHEil OOIIMBOK,
YTEIUIUTENs] W Tapou3oiauuu. HeyTeruieHHble IUIMTHI MMEIOT OJHY WJIM JBE OOLIMBKH B
3aBUCHUMOCTH OT KOHCTPYKIIUU KPOBIIH.

6.4. Kapkac miauT v maHesneil BBIIOTHSAETCS U3 LENbHBIX WK KJIEEHBIX MHJIOMAaTepualoB, pedep ¢
(aHepHOI CTEHKOH U THYTOKJICEHHBIX (PaHEPHBIX TPOQUIICH.

B xauyecTBe 00IIMBOK MCHOIB3YIOTCSI BOJOCTOMKasA (haHepa, INIOCKHE acOEeCTOIIEMEHTHBIE JIUCTHI,
npesecuble mwuTel (ABI1, ACII, I[CIT), mucToBbie MaTepHalibl HA OCHOBE IIACTMACC, ATFOMHUHHUEBHIE
JIUCTBI.

6.5. CoenuHeHNe 3JE€MEHTOB KapKaca C OOIIMBKAMHU MOXET OCYIIECTBISATHCS HAa BOAOCTOMKHX
KJIeSIX WIM Ha MOJATIUBBIX CBA3AX (LIypyIibl, IBO31H, CKOOBI). dDaHepy, APeBECHO-BOJIOKHUCTHIE U
IPEBECHO-CTPYKE€UHbIE  IUIUTHI  Ieecoo0pa3HO  MPHUKJIEUBATh K  DJIEMEHTaM  Kapkaca;
acOeCTOIEMEHTHBIE JIUCTHI, [IEMEHTHO-CTPYKEUHbIE TUTUTHI, ATFOMUHHEBBIC JTUCTHI U PYTUE CIEAyeT
COEJIUHATH C KapKacoM Ha MOAATIUBBIX CBA3SIX.

6.6. B xadectBe yTerumrens pPEKOMEHAYIOTCS MHUHEpalOBaTHbIE IUIMTHI Ha CHHTETUYECKOM
CBSI3YIOILIEM, YKJIa/IbIBaéMble Ha BHYTPEHHIOIO OOIIMBKY IO CJIOI0 IJICHOYHOM MJIM TOKPACOYHOM
napousoisinui. Bo3MoxkHO mnpuMeHeHne U Apyrux SG(EeKTHBHBIX YTEIUIUTENEH, Hampumep,
3aJIMBOYHBIX NIEHOIJIACTOB.

6.7. ILmuThl TOKPHITHA MOTYT OBITH MCIOJB30BAHBI IMOJ MSTKYI0 KpPOBIIO M3 PYJIOHHOTO
TPEXCIOWHOTO KOBpa (OAMH CIIOM HakjIeuBaeTcs Ha 3aBOJIE); KECTKYIO KPOBIIO M3 BOJHUCTBHIX
acOECTOIIEMEHTHBIX JIUCTOB, CTAJIBHBIX NPOQUIMPOBAHHBIX HACTHIOB M Jp. llpeamourutenvHee
KCTOJIb30BaTh BAPUAHT C KECTKON KPOBJICH.

6.8. B miuTax mOKpHITUIl BCeX TUIOB JOJKHA OBITh OOecreyeHa €CTeCTBEHHAs BEHTHIIALIUA
BHYTPEHHHUX II0JIOCTEH HapyXHbIM BO3AYXOM. BEHTWIISLMS MOXKET OCYIIECTBIATHCS MONEPEK WU
BJIOJIb cKaTa. B ciyuae ycTpolicTBa KpOBIM U3 BOJTHHUCTHIX acOECTOLIEMEHTHBIX JINCTOB BEHTUIISIIHS
o0ecrieynBaeTcst BAOJb CKaTa yepe3 BOJIHBI KPOBEIBHBIX JIHCTOB.

6.9. Pacuer muuT W maHened AOKEH HPOU3BOAUTHCS MO ABYM IMPEAETbHBIM COCTOSHHUSM B
cootBercTBuu co CHull [1-25-80.

B mmrtax u maHenmsx ¢ OOIIMBKaMU M3 JPEBECHBIX U JIMCTOBBIX MAaTEpHUalIOB HArpy3Ky B
OCHOBHOM HECET JIepEeBSIHHBIN KapKac, a OOIIMBKY pabOTal0T Ha MECTHBIA M3rH0 U MPOJaBIUBAHUE;
OHH HECKOJIBKO MOBBIIIAIOT )KECTKOCTh KOHCTPYKLIMH B IIEJIOM.

[Ipu pacuere (haHepHBIX OOMIMBOK Ha MECTHBIA M3THO OT cocperoToyeHHoi cwibl P = 1,2 kH
pabouas 1mosoca MPUHUMAETCS MUPUHON 1 M.

Bbajakn

6.10. JIns mOKpBITHI 3MaHUN U COOpPYKEHHUH PEKOMEHAYIOTCsS OalKu KileeHble M Oallku U3
LEJIbHOW JIpeBECHHBI - OpycyaTble Ha IUIACTUHYATHIX Harensx. [lepeBsHHBbIC KJeeHble OalKu B
3aBUCUMOCTH OT NPUMCHIACMBIX MAaTCPHUAJIOB MMOAPA3ACTIAIOTCS HaA:

JOIATOKJIEEHbIE MPSAMOYTOJILHOTO MOMEPEYHOI0 CEUYEHHS, COCTOSIINE M3 CKICCHHBIX MEXIY
c000¥ MO IIACTH IOCOK;

KieeaHepHbIe C osiIcCaMu U3 KIIECHON APEBECUHBI U CTEHKaMH U3 BOJOCTOUKOM (paHEpHI.

[IpumeHeHne OAHOCKATHBIX OaloOK MEepPEMEHHOTO0 CEUEHUS HE PEKOMEHAyeTCs, a CleIyeT
HUCITOJIB30BAaTh 63.JIKI/I MOCTOSIHHOM BLICOTEBI, YCTAaHABJIMBACMBIC HAKJIOHHO BJO0JIb CKaTa.
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Puc. 25. IIppuMepbl KOMIIOHOBKH CeYeHHsI J0IIATHIX KJIEeHbIX 0aJI0K

@) TI0 COpTaM JPEBECUHBI; 6) 0 TIOPOJIaM JAPEBECHUHEI

B npakTuke Mallo3TaXXKHOTO JOMOCTPOEHMS HAlUIM NMPUMEHEHHE OaJKku KOMOMHHMPOBAHHBIE, B
KOTOPBIX I05ICA COCTOST U3 LIEIbHOW JIPEBECHUHBI, @ CTEHKH U3 (haHephbl WIN JIPEBECHOBOJIOKHUCTBIX
wnT. [Tonepednoe ceuenue Takux 0aJIOK MOXKET OBITh JBYTaBPOBBIM WIM KOPOOUYATHIM.

PexomeHiyeMble reoMeTpHUYECKUE TapaMeTpbl 0aJI0OK BCEX TUIIOB JIaHbl B Ta0II. 1.

6.11. JomaroxieeHsle Oalku TMOAPA3ACNAIOTCS Ha MPSIMOJIMHEHHbIE U THYTOKJICCHBIE.
[TpsimonuHeiHbIe 6aJKU MOTYT OBITh MOCTOSTHHOM BBICOTBHI M JIByCKaTHBIE C MaJIbIM YKJIOHOM i ==
1:20 mon pyJOHHYIO KpOBIIO. BbhICOTa MOMEPEYHOTO CEUYECHHS THYTOKJIECHBIX JBYCKATHBIX Oanmok
MOJKET OBITh TIOCTOSIHHON WJIM TIEPEMEHHOM.

JlomarokiieeHbie 0aaKku PEKOMEHIYIOTCS I poJieToB 10 18 M. BricoTa Oanmok HazHauaeTcs He
meHee 1/15 nponera. CThIKOBaHHME IOCOK 10 JUIMHE U IIUPUHE B CJIOH U CKJICUBAaHHME MX I10 BHICOTE
BbINOJHAIOTCS ¢ yueroM CHull 11-25-80, nim. 5.5 u 5.7.

BapuaHThl KOMIIOHOBKH TMOIIEPEYHOTO CEYCHMS JOIIATOKJICEHBIX OalloK IMpeICTaBlICHbl HAa PUC.
25.

6.12. Pacuer nomatokieeHbIX OaJOK Ha MPOYHOCTh MO HOPMAJIBHBIM HANPSKEHUAM CIEAyeT
npou3BoauTh o CHull 11-25-80, m. 4.9. B nByckaTHbIX 6ajkax Mpu CUMMETPUYHOM 3arpy>KeHUH
TpeMs U Oosiee COCPEJOTOYEHHBIMH TIpy3aMH MM PAaBHOMEPHO pACHpPEeNICeHHONM Harpy3koin
PacyeTHOE CEYEHHE HAXOUTCS OT ONOPBI HAa PACCTOSHUU X = [hy/(2h),

rae !/ - mposer 6anky;
hy - BBICOTA OaJKU Ha ONOpPE; NPMHMMAETCA HE MEHEE IOJOBHMHBI BBICOTBHI OAlKU B CEpelMHE

pOJIeTa;
h - BbICOTa OaJIKU B CepeIMHE TPOJIETa.
BricoTa pacueTHoro ceueHus ornpenenseTcs mno popmyie

h,=hy+ i, (42)

TJie i - YKIIOH BEPXHETOo Mosica OaKu.
TaOomuma 22

Cxema Harpy3ok Ha OaJKy Kosdpuument K

(A+m)/[1+y(A4+m)]
O=K,=0)
(4 - 2yam )/(1 -v4)
=K,=ata)
{4 - my - 2y[a(m | + my) + a m, |} /[1 +y(4 - m,)
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6.13. Ilpu neiictBun Ha Oanky KOMOMHHMPOBAHHOM HArpy3kd, paBHOMEPHO pacHpelesiCHHON H
COCPEIOTOUCHHOH, MTOJI0KEHHE PACUETHOTO CEUECHUS OIpeIeIsieTcs o Gpopmyie

X0 = Kol, (43)

rae K - k03hGUIUenT, TIPMHUMAEMBIH 110 Tab. 22.
B tabu. 22 m,, y u A onpepensitores 110 popmyiam

m;=P/(ql); (0 =i=4);
y =2 (hlhy - 1);
A=0,5+my-a(m| +my-my-my) - o (my-ms).

Ecnn BeruMcnenselii mo gopmynam T1abn. 22 xodpduuuent K, OKa3bIBaCTCS MEHBLIE JICBOH

IpaHMIbl YKa3aHHOTO B CKOOKax MHTEpBaja €ro AOMYCTHUMbBIX 3HAYEHWH, TO OH NPHUHHUMAETCs
PaBHBIM 3TOMY I'pPaHHYHOMY 3HAYCHMIO; €CJIM OOJIbIIe MPaBOM T'PaHMIIbI, TO BEIYUCISIETCS CHOBA I10
CIIEAYIOLIEH U3 IPUBEAECHHBIX (GOPMYIL.

IIpn nelcTBUM pPAaBHOMEPHO pPACIpPENEICHHOM M KPaHOBOM HArpy30K CaMblM HEBBITOJHBIM
MIOJIOKEHHUEM TPY3a SABJISIETCA:

JUJIS1 IBYXOTIOPHBIX MTOJABECHBIX KPAHOB - MOJIOKEHUE MOJT KpailHEN MOJBECKOM;

JUISL TPEXOIOPHBIX U JIBYX JIBYXOIIOPHBIX IIOABECHBIX KPaHOB B IIPOJIETE - IOJIOKEHHE IO
LEHTPAJIbHBIMU MOJABECKAMU;

JUIsI MOHOpEJbCca C TeNb(hepoM MpHu OAHOIM cOCPeTOTOUCHHOM cuile B mpojiete (cM. Tadim. 22):

1o cxeme a - u = (hy/h)l,

no cxeme 6 - u = 0.

6.14. Pacuer nepeBsiHHBIX 0aJIOK Kak M3rMOAEMBIX 3JEMEHTOB JOJKEH MPOU3BOIUTHCS COIVIACHO
ykazanusm CHull 11-25-80 no nepBoii 1 BTOpO# IpynnaM NpeaeiabHbIX COCTOSHUM.

6.15. Jlis 6aok ¢ OTHOCHTENBHOUN BbICOTOM A/ = 1/10 HeoOXxoauMa mpoBepKa MPOYHOCTH IO
TJIABHBIM PACTATUBAIONIMM HANPSKEHUAM O, . IIpoBepka nMpou3BOANUTCS HAa HEUTPAJIBHOM CIIOE Ha

PacCTOSHUM OT OCH ONOPHOM miomanku x = 0,94 11 6aloKk NOCTOSHHON BBICOTHI U X = 1,1h¢ mns

0aJIOK TepeMEeHHOM BBICOTHI. B ciydyae yrouHeHHOro pacdera Ha OBM mnpu pa3zpaboTke THUIIOBBIX
IIPOEKTOB JOIIATOKJIEEHBIX OAJIOK 3Ty MIPOBEPKY CIIEAYET IPOU3BOAUTE B 30HE C KOOPAMHATAMHU
x= 0,8+ 1,2h; Y ==£0,1A( 11 6anok moCTOSHHOTO CEYEHHUS;

x = hy+ 1,4hy; Y = 0 + 0,15k, nna nByCKaTHBIX OallOK NEPEMEHHOIO CEYEHHMs; KOOpPAMHATA
OepeTcs BBIIE HEUTPAILHOM OCH.
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[IpoBepka BeIMONHSETCS 11O hOopMyIIe

Cpg = 0,5[c, + S, + J(Gx —csy)2 +4rf,}, ]=R (44)

pw
rac Gx - HOpMAJIbHBIC HAITPSKCHUA BAOJIb BOJIOKOH,

6,=0, + G, - CyMMapHbIC HOPMaJIbHbIC HANPSKEHHS MOIEPEK BOJIOKOH;

o, = q/(2b) - HampshKeHUs MONepeK BOJOKOH OT PaBHOMEPHO paclpeleIeHHOW Harpy3ku g Ha

YPOBHE HEUTPAIBHOM OCH;

G, = -4Pcos* (arctg (2x/h,))/(nbh,) - HaNpPsLKEHUS MOMEPEK BOJOKOH OT OMOPHOIO JIABICHHUA U

COCPEIOTOUYEHHBIX CHJI HA YPOBHE HEUTPAJIIBLHOU OCH;

Ty - CKANbIBAIONINE HANPSKEHUS HA yPOBHE HEHTpabHOW OCH B OaJIKax ¢ MOCTOSIHHOM BBICOTOM

onpenenstores mo CHull 11-25-80, . 4.10, a B 6ankax ¢ mepeMeHHOM BBICOTOM - 110 hopmyIie
Ty, = 3(Q, - iM /h )/(2bh)),

Rpec, Mila

2r1
|

T
I

11

J
I
7" 10" 20°30° 45" 60" 7857 90

Puc. 26. I'paduk 3aBUCHUMOCTH PacUeTHBIX CONPOTUBJIeHUI pacTsikennio (MIla) kieeHoi
JApeBeCHHBbI COCHBI H €JIU OT YIJIa HAKJIOHA K BOJIOKHaM s 1, 2 u 3 copToB

Al
n
1n
fer T

Puc. 27. I'nyToK/IeeHble DATKHU

a) TIOCTOSITHHOHM BBICOTBI; 0) MEPEMEHHOMN BBICOTHI

rze i - YKJIOH BepXHEU IrpaHu Oaku;
0. - YroJl, OnpeAessIonii HalpaBiIeHUE TJIABHBIX PACTATUBAIOUINX HANPSHKCHUN; BBIYUCIISCTCS
o ¢popmyam:

npu 6, - 6, = 0
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a = 0,5arctg [2rxy/(0x - Gy)];

npu 6, - 6, < 0

a=0,5{180° + arctg [2rxy/(0x - Gy)]};

Ry, - pacueTHoe CONPOTHBICHHE IPEBECHHBI PACTSHKCHMIO MOJ YIIOM K BOJOKHAM 0
NpUHUMAETCS 10 TpaduKy puc. 26;

X - paccTOsIHME OT OCH OMOPHOM IUIOIIAAKH JJO IPOBEPAEMON TOUKH 110 TOPU3OHTAIIH;

Y - PacCTOSIHUE OT HEWUTPaJIbHOM OCH CEYEHUS 10 INPOBEPSAEMON TOYKU 10 BEPTUKAIU;
HOJIOXKUTEIbHbBIE 3HAUCHHS IPUHUMAET HI)KE HEUTPAIIbHOM OCH;

b - mmpuna 6anky;

hy, hx - BBICOTA OaJIKM HA OTIOPE W B CEYCHHH X;

0., M, J, -nonepeunas cuia, u3rubarounii MOMEHT i MOMEHT HHEPLHMH OaJKK B CEYECHHUH X.

6.16. JIByckaTHbIE THYTOKJIEEHbIE OANKU C MOCTOSIHHOM M NEPEMEHHOW BBICOTOM IMOMEPEYHOro
CEUEHUs M KPUBOJIMHEMHBIM Y4YacTKOM B CpelIHEH uyacTu nposieta (puc. 27) peKOMEHAYIOTCS IpH
ykiaoHax 10 - 25 %. Onna u3 omop B Takux Oajkax HE3aBUCUMO OT IpoJeTa JOJKHA OBITh
MOJIBMYKHOM BO M30exaHNe BOSHUKHOBEHHSI pacropa.

Pacuer THyTOKJIEEHBIX OalOK NEPEMEHHOH BBICOTHI MPOU3BOIUTCS B MPHUBEICHHOM HUXKE
MOPSAJIKE.

OnpenensioTcss MaKCUMaJbHBIM M3rHOarOIMii MOMEHT M OINOpHbIe peakuuu. [IpeaBaputensHO
3aJaeTCsl IIMPHMHA CeYeHMst b M HazHayaeTcsd JJIMHA KpuBOJIMHEHHOro ydactka /; = (0,1 - 0,3)L
Hasna4aercs yKIOH HWKHEW I'DaHM Iy, PABHBINA WIIM HECKOJILKO MEHBIINHI YKIOHA BEPXHEN TPAHU |
(na Benuuuny He Oonee 7 - 10 %). BeruucnsiroTcst yripl HaKkjIOHA TpaHe Oalku Y U @ U paanyc
KPHUBU3HEI HIDKHEN I'panu 7). B ciydae, eciu yKIOHEI TpaHeii 3a1aHbl B %,

y = arctg 0,017,
ro=[,(2sin @).
¢ = arctg 0,014,.

Bri6upaeTcs ToMIIMHA JOCOK Ul THYTOKJIEEHbIX KOHCTPYKIMHA 1 Ha3HadaeTcst KO3 ULUEHT m
B coorBeTcTBHU ¢ CHull I1-25-80, n. 3.2, orc. Pexomenayercsa npuHuUMaTh oTHoueHue 7 /a = 500,

Toraa KO3QpQUUUEHT m, = | U1 BCeX BUIOB CONPOTUBIICHUI.

OmnpenensieTcss MpeIBapUTEIbHO BHICOTA OAIKM B CEPEIUHE IMPOJETa U3 YCIOBUS BOCIPHUSITHS
M3ru0aroIero MoMeHTa (CM. puc. 27)

h = \/6MMaKcKH /(Rnbm6mm >

NpUHAMas B [epBoM npubmmwkennn b = 12 cm, mg = 0,85 u K, = 1,3, rae K, - kospduumenr,

YUHUTHIBAIOUINI KPUBU3HY KPUBOJIMHEWHOTO y4acTKa U YKJIOH BEpXHEH IpaHH.
[Ipu 3a1aHHOM YKIIOHE KPOBJIH BBIYUCIISICTCS 3HAYCHHE BHICOTHI OaJIKK Ha OIope

ho=hy-05(tgy - tg 9),
rae
hy=h-0,5]tg ¢ +ry(l - cos ).

[lonmoxxeHne pacyeTHOr0 CeYeHHs Ui MPOBEPKH HOPMAIbHBIX HamnpspDKeHUH  u3ruda
ompenenseTcs mo GgopMmyie

x = lhy/2h,).

Eciu ompenenenHoe mo 3Toil  ¢opMmylie pacyeTHOE CEYeHHE HaXOAWTCS B Ipenaesax
MPSIMOJIMHEHHON 30HBI Oalk¥, TO Jlajiee B 9TOM CEYCHUU IMPOM3BOAUTCS MPOBEPKA HOPMATHHBIX
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HanpsHKeHUH U3ruda Kak B MPSIMOJIMHEHHBIX ABYCKAaTHBIX Oallkax.

Ecnu ke pacueTHOe ceueHUE HaXOAUTCA B IMpeenax KpUBOJIMHEHHOW 30HBI, TO PACUET CIEAYET
MPOU3BOAUTH C YUCTOM YTOUYHCHHA BBICOTBI 6am<1/1 B OTOM CCYCHHU H3-3a UCKPUBJIICHHOCTHU HIDKHEU
rpa’u

h.=h-rylcos (y-¢)cosy-1],
rie
¢, = arcsin [(0,5/ - x)/cos y].

6.17. IlpoBepka MakCHUMAaNbHBIX paIUATbHBIX PACTATUBAIOIIMX HANPSOKEHUHM, AEHCTBYIONIUX
MOTIEPEK BOJIOKOH JIPEBECUHBI, W KPAEBBIX TAHTCHIIMAIBLHBIX HOPMAJbHBIX HAIMpPSDKCHUNA H3THOa
BJI0JIb BOJIOKOH JIPEBECUHBI IPOU3BOIUTCS 110 GopMyJiam:

0,~ KyMMaKC/ WMaKC = Rp90’
6, = KuMyae Wasaxe = Ryp

H "~ MakKcC

rae My e M Wyage - M3THOAIONMI MOMEHT M MOMEHT CONPOTHBIIEHUS B CEPEANHE TPOJIETA;

K, n K, -ko3bdUIMeHTbI, yYUTHIBAIOIIME KPUBU3HY KPUBOJIMHEHHOTO y4acTKa U yroi

HAKJIOHA BEpXHEW IpaHU Y; ONpeaessioTcsa 1o rpadgukam Ha puc. 28, 29 B
3aBHCUMOCTH OT O€3pa3MEpHBIX IapameTpoB A/r, h/l m y, tae r = ry + 0,5h -

paanyc KpUBU3HBI T€OMETPUUECKON OCH OalKH B CEpeMHE MPOJIeTa.

Eciu BprumciIeHHBIE MaKCUMAaJIbHBIC paaruaJIbHBIC HANPSKCHUSA BBIIIC HOIIYCTUMBIX PACUCTHBIX
BEJIMYHH, TO CJeIyeT MO0 YBEIUYUTh PainyC KPUBU3HBI, WM YMEHBIIUTh, €CIM BO3MOXKHO, YKJIOH
BEpXHEH rpaHu OaJKH U Jjaee OCyIECTBUTh IOBTOPHYIO NMPOBEPKY paJMalIbHBIX HANPSLKEHUH, THO0
CJICAYCT 3alIPpOCKTUPOBATL YCUJIICHUC KOHBKOBOI'O Y3JIda BKJICCHHBIMU IITBIPSIMU.

6.18. [IpoBepka MaKCUMAJIBHBIX CKaJbIBAIOIMIMX HanpstkeHuid npousBoautcs no CHull I1-25-80,

dopmymna (18).
K-
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Puc. 28. I'padux nas onpenenenns kodgdpuunenta K npu pacyere rHyTok/IeeHbIX 0aJI0K
nepeMeHHOM BbICOTHI

————————— YHCTBIH M3TUO; - - - - - pABHOMEPHO pacnpeelieHHas Harpyska; [ - h/r = 1/16; 2 - hir = 1/13; 3 - h/r = 1/10
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Puc. 29. I'paduk p1s onpenenenns kodpduuuenta K, npu pacuere rHyTOKJIeeHbIX 0aT0K
nepeMeHHOM BbICOTHI

6.19. ITporu6 onpenensiercst cornmacao CHull 11-25-80, 1. 4.33, a TOpU30HTAIBHOE TIEPEMEIIICHHE
o hopmyie

Al=ftgy+tg 9) =4 cm.

6.20. B rHyTOKJIEEHHBIX OaJIKax MOCTOSITHHOM BBICOTHI MPH JCHCTBUU HArPY3KH HA BCEM IIPOJIETE
11l HANIpsDKEHUM n3ruba BAOJb BOJIOKOH JPEBECHHBI U PaJHalbHbBIX PACTATMBAIOLIMX HAIPSKEHHUH
IIOTIEPEK BOJIOKOH JIPEBECHHBI PACUETHBIM SBISIETCS CEUEHHE B cepenuHe nposera. lIposepka
HaIpsDKEHUH U3rnba OCyIIECTBISETCS 10 hopMyJie

o, = (MWK, <R,

rae K, =1+ 0,54/r.

[IpoBepka MakCUMaJIbHBIX PaHaIbHBIX HAMPSKCHUN, 3aBUCSIINX OT KPUBU3HBI KPUBOJIUHEHHOTO
ydacTKa 1 napamerpa A/l, ocymiectsisiercs no ¢popmyie

G, = (M/W)Kr = Rpgo,

rae K= 0,25h/r - 0,083(h/I - 0,034).
B cinyuae uncroro nsruba koopouuuent K. = 0,254/r.

6.21. KneedanepHble 6aaKu ¢ MIOCKMMU CTEHKaMHU PEKOMEHAYIOTCS AJIs IPOJIETOB 70 18 M (cm.
tabu. 1). B psae ciiydaeB BO3MOKHO MPUMEHEHHE TaKMX OAJOK C BEPXHUM U HIDKHUM HAKIIOHHBIMU
nosicaMH. YKJIOH BEpXHEro mosica pekoMeHayercs He 6omnee 25 %, HuxHero - Ha 5 - 10 % meHblie.
B Gankax mposnerom Gonee 12 M mpeamnodreHue CiAeayeT OTIaBaTh IBYXCTEHYATHIM JBYTaBPOBHIM
MOTIEPEYHbIM CceueHusiM. B ciyyae HeoOXOIUMOCTH BO3MOKHO BBEJEHHE B INPHUOMOPHBIX 30HAX
JIOTIOJTHUTEIbHBIX CTEHOK.

[Tosica kneedaHepHbIX OaNOK BBIMOJHAIOTCS W3 BEPTUKAIBHBIX CJIOEB MHUJIOMATEPHUAJIOB
TonmuHOM He Oonee 33 mm. U3 TOPU3OHTAIBHBIX CIIOEB BBIMOIHSIIOTCS TOJBKO KPHUBOJHHEHHBIC
yuactku nosico (CHull 11-25-80, 1. 6.20).

[Ipu xoHCTpyHpoBaHMU KieepaHEPHBIX OaJOK HANpaBJICHUE HAPYXHBIX CJI0EB (haHEephI
PEKOMEHIyEeTCsl OPUEHTUPOBAThH MapaieIbHO UX HIDKHEMY mosicy. JIuctel (hanepsl Mexxay co0oil u
C IPEBECUHON COEANHSIOTCS B COOTBEeTCTBHM ¢ yKazaHusmu CHull 11-25-80, nm. 5.6 — 5.8.

st obecnieyeHUsT MECTHOM yCTOMYMBOCTH CTEHOK MO JUITMHE OajoK yCTaHaBIMBAarOTCA pebpa
KECTKOCTHU, KOTOPBIE PEKOMEHIYIOTCS COBMEMIATh CO CThIKaMU (aHEphl «HA YC». Y OIOp B Clydyae
HE00X0IMMOCTH pedpa yCTaHaBIMBAIOTCA Yallle.

6.22. Pacuer kieedaHepHBIX OaJOK MPOU3BOAUTCS MO METOJY MPUBEIACHHOIO CEYEHHs IO
ykazanussm CHull I11-25-80 B yactu 0coOeHHOCTEH pacyera KIEEHBIX 3JEMEHTOB U3 (aHephl C
npesecuHoil. [Ipu 3ToM 3HaUeHHE MOZYJS yIpYyrocTd (paHepsl BAOIb BOJIOKOH HAPY>KHBIX CIIOEB IO
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CHullI 11-25-80, Ta6x. 11, cienyer nossimath Ha 20 %.
PaccrosiHue 10 pacyeTHOro CE4YeHHs B JIBYCKAaTHBIX OajkaX OT OCH OTMOPHI MPH CUMMETPUYHOM
3arpyeHun (PaBHOMEPHO pacIpelelIeHHON WM TpeMs U 0ojiee COCPEIOTOUYCHHBIMH HAarpy3KaMHu)

HAXOJUTCs 1Mo popMmyIie
= L =y e y = niyan;

‘0 - BBICOTa OaJIKM Ha ONOPE MEKY OCAMH IIOSICOB;

[ - mponet Ganku;
i - YKIIOH BEPXHETO Iosica OaJIKu.
Bericora Oasiku B pacueTHOM cedeHuu A, onpenensercs no popmyse (42).

6.23. IIpoBepky HpPOYHOCTH MO HOPMAIbHBIM KpaeBbIM, MaKCHUMAaJIbHBIM CKaJbIBAIOIIUM H
TIaBHBIM PACTATHUBAIOIIUM HAIPSIKCHUAM CICAYCT NPOU3SBOJUTHL B COOTBCTCTBHUU C YKA3aHUSIMU
CHull 11-25-80, mm. 4.28 — 4.30. Ilpu sTtom R(bpa yMHOXkaeTcsi Ha KO3 UIUEHT mg = 0.8,

YUHUTHIBAIOUINI CHIDKEHUE PACUETHOTO COMPOTUBIICHHUSI (haHEPhI, CTRIKOBAHHOM «HA yC», TIpH padoTre
ee Ha W3rud B IIOCKOCTHU JucTa. [IpoBepka Mo IIaBHBIM PacTATHBAIOUINM HAMPSHKEHUSIM B Oankax
OCYIIECTBIISICTCS: TPU JIFOOBIX HArpy3kax B 30HE MEPBOrO OT OMOPHI CThIKA (PAHEPHBIX CTEHOK; MPH
COCPEIOTOUEHHBIX Harpy3kax - ToJa Ommkalmed K omope cuwiod. B KOHCONBHBIX Oanmkax
aHaJIOTUYHAs MPOBEpPKa MPOU3BOAMUTCS MOJ BHYTPEHHEW KPOMKOW pPACTSHYTOrO IOsica OMOPHOTO
CEUEHUS.

6.24. CocraBHble »3JIEMEHTHl M3 OpYyChEB WM OKAaHTOBAHHBIX OpeBEH, CIUIOYEHHBIX Ha
IUTACTUHYATHIX HArejasX, MOTYT HCIOJB30BaThCA B KadecTBe OAlOK WM C)KAaTO-M3THOAEMBIX
AJIEMEHTOB CKBO3HBIX KOHCTPYKIMH TpojieTaMu 6 - 21 M ¢ COOJIOJIeHHEeM COOTBETCTBYIOIIMX
tpeboBanuit CHull I1-25-80. JIOTIOTHUTENBHO JOKHBI YUYHUTHIBATHCA yKazaHus mi. 5.18 — 5.21 u
BBITIOJIHSITHCS CIIEIYIOIINE YCIOBHUS:

TaKHe AJIEMEHTHI JJOMYCKaeTCsl MPUMEHATh MIPU OJAHOIPOJIETHON cXxeMe paboThI;

B 0aJlkax TUIACTUHKHU CTaBATCS Ha y4acTKax AnuHOU 0,4/ OT omop u pa3MemiaroTcss paBHOMEPHO.

KonnyecTBo MIacTUHOK 71, onpeensercs 1o GopMyam:

B M3rH0aeMbBIX dIIEMEHTAX

M = 1.2M, S50l D) (45)
BO BHCHCHTPCHHO-CKATBIX UJIN C)KaTO-U3rMOaeMBIX DIIEMEHTAX

Myn = 1.2M, S/, 1) + KNIT, (46)

rae My - u3rubaronmuii MOMEHT, ONpEAEIAEMBbIH 110 Ae(OPMUPOBAHHON CXEME COTIIACHO (hopmyJie
(29) CHull 1I-25-80 ©6e3 yueTa pas3rpyXkarmoIlero MOMEHTa OT BHELUEHTPEHHO

MIPUJIOKEHHOM CKUMAIOLIEH CHITBI IV, paBHOM N-e;
T - pacdeTHas HecCymasi CHOCOOHOCTH IUIACTHHKHY;
S6p, [6p - CTaTHYECKUH MOMEHT ¥ MOMEHT UHEPIIUU OPYTTO;

K - ko3 dunmenT, yauThIBalOmuii 1060aBOYHOE HATPYKEHHUE TUIACTUHOK CHITON N.

[Ipu mepenaye cwibl N: MO KOHIIAM A3JIEMEHTOB BceM OpychsaMm ceueHus K = 0; IByM U3 Tpex
opyceeB (kpaitHemy u cpeanemy) K = 0,2; ogHomy cpeanemy Opycy K = 0,2; omHOMY KpaiiHeMy
opycy K = 0,4. [lepenava yactu cwiibl N oTIeIpHOMY OpyCy MOJKHA 00ECIIeYUBATHCS YIIOPOM HE
MeHee yeM Ha 1/3 ero BBICOTEHI.

3arotoBka IJIACTMHOK W BbIOOpKA THE3N i HUX B CIUIQYUBAEMBIX OpPYCBHAX TOJIKHBI
OCYIIECTBIISATHCS TOJIBKO MEXAHU3UPOBAHO C MCIIOIB30BAHUEM peiicMyca U IIEMHOA0I0EKHUKA.

CocraBHbIe OpycYaThle PJIEMEHTHI Ha TUIACTUHYATHIX HAreNSIX IOJHKHBI MUMETh CTPENy BBITMOA
ceeimie 1/200 mposeta ¥ OBITH CTSHYTHI y KOHIIOB M 4Ye€pe3 KaXKIyI TPEThIO YacTh mposera 4
OontamMu TUaMeTpOM CBhIIIE 16 MM.

6.25. IIpu pacuere mM3rnbaeMbIX JIEMEHTOB COCTABHOI'O CEUCHHS HA MOJMATIMBBIX COCTUHEHHSIX
cornacHo CHull 11-25-80, nim. 4.9. 1 4.33 BBOAATCSI COOTBETCTBEHHO CHIDKAIOMIME KOA(PHUIIMSHTHI
K}y k MomenTy conporusieHus u K, - K MOMEHTY MHepuuu 1o Tabi. 13 ykasauHbiXx HOpM. [lis

[IAPHUPHO OMEPTHIX MO KOHIIAM COCTaBHBIX OaloOK M3 JBYX U TpeX OpPyCheB HA METAJUIMYECKUX
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IJIACTHHAX BCEX THIIOB, BJABIMBAEMbIX B APEBECUHY, KOOQuuuentsl Ky, u K, peKOMEHIyeTCst
ompeeNsaTh 1o popMyIam:

K= [+ (n-1)3/5 ],

Ky = V[L+ (n? - 1)8/5,],

re n - 9ucio OpycheB B COCTaBHOM Oaike;

d - caBuroBas aedopMaIis CBSI3eH COCIUHCHHS, MM, IIPH ITOJHOM HCIIOJIb30BAHUHU MX HECYIICH
CIIOCOOHOCTH 110 Ta0I. 21;

0, - IPEIeIbHOE MEePEMEIICHAE OAHOrO Opyca BHOJb 1IBA CIUTAYUBAHKS OT MOBOPOTA CEYEHHS

Ha OIIOp€e NPU OTCYTCTBUM CBsA3€H MO JAeHcTBUEM M3rHbaromero MomenTa Mg = M/n; 31ech
M - pacueTHBIN M3rHOAIONIUN MOMEHT JJisi OaKu; SH = nl/(300Ky); [ - mposeT Oanku, Mm;

Ky - xo>ddunmeHnt, 3aBUCAIIMA OT CXEMBI 3arpyXkeHus Oalku; IIpH JEHCTBHU
COCPEIOTOYEHHOM CHIIBI B cepenuHe nponera Kg = 4; Ipu paBHOMEPHO paclpelelIeHHOM

Harpyske Ha BceM Ipoiietre Kg = 3, mpu AeficTBHMM KOHIEBBIX M3rH0aoNIMX MOMEHTOB Ky =
2.

[Ipumep 1. 3anpoekTupoBaTh ABYCKATHYIO JOUIATOKIEEHYIO OalKy MPSIMOYTOJbHOIO CEYEHUS
nposietoMm 11,75 M, NOKpBITHE U3 YTETUIEHHBIX IUIUT IUPUHOU 1,5 M, KPOBJISI pyJIOHHASA C YKIOHOM
1:20 (puc. 30). banka mnpenHazHaueHa B KAuyeCTBE HECYHIEH KOHCTPYKIUH TOKPBITHA
CENBbCKOXO035IMCTBEHHOT'O MMPOU3BOJCTBEHHOIO 3/1aHMS.

Harpy3sku: pacuetnas ¢ = 17 kH/m; HopmatuBHas g = 13 kH/m.

Marepuaiibl: Cyxue COCHOBBIE CTPOTaHbIe JOCKH TOMMHON 33 MM 2-ro U 3-ro copra. Jlocku 2-ro

copTa UCHOJIb3YIOTCS B KpaiHux 30HaxX Ha 0,15 BeicoThl monepeunoro cedeHus: (CHull 11-25-80, m.
6.19).

g 17 xH/p

IR RN R RN RN RN R e

. =1 20
n=7g6 Lo ! —| &
. S f_—_: S‘_
— - T =
i iy -— | &)
4170 ' Le | 1402
L=71750 —
i N2250

Puc. 30. /IByckaTHas 101IATOKJIeeHHAsA 0aJ1Ka NOKPBITHSA

VYcnoBus 3KCIUTyaTallMi: BHYTPU OTAIUIMBAEMBIX MOMEIIEHUH Tpu Temmeparype a0 35 °C, c
OTHOCHTEJIBHOM BIIAKHOCTBIO Bo3ayXxa oT 60 1o 75 %. Ilpu stux ycnosuax m, = 1 (CHull I1-25-80,
Tabx1. 5).

[IpuHuMaem mHpHUHY MONEPEYHOTo ceueHus b = 14 cm, BbICOTY B cepenuHe npoiera h = 102,3
cMm, T.e. [/11,5 > [/15, Torna BeIcoTa Ha onope sy = 72,6 cMm.

[IpoBepsiem MakcuManbHble HOpMaibHbie HampspkeHus o CHull 11-25-80 dopmyna (17) B
paCuUCTHOM CCUCHUUN

x = lhy/(2h,) = 1175:72,6/(2:102,3) = 417 cm;
BBICOTA B 3TOM CCUCHUU
hy = hy+ ix = 72,6 + 417-0,05 = 93,5 cv;

pacyeTHBIM N3THOAIOIINI MOMEHT
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M, = q(l- x)x/2=17(11,75 - 4,17)4,17/2 = 268,7 kH-m.

PacuerHbie CONMPOTHBICHUS U3TMOY M CXKATHIO HA3HAYaeM JJISl IPEBECHHBI 2-TO COpPTa COTIACHO
CHull 11-25-80, nm. 3.1 u 3.2, ¢ BBeneHUEM KO>()(QHUIMEHTOB YCIOBUM PabOTBI My, Mg, M., W

K02 pUIHEHTa HAaIe)KHOCTHU 110 Ha3HaueHHUIo y,, corsiacHo CT COB 384-76. Torna
R, =R, = 15mymgm/y, = 15-1:0,86:1/0,95 = 13,6 MIIa.
Hanpsbkenus B pacdieTHOM CEYEHUHU
=M /W, =268,7-10%20,4-10° = 13,2 < 13,6 MIIa,
rae
W= bh% /6 = 140-935%/6 = 20,4-10° ant® -

MOMEHT CONPOTHUBIICHUS IONIEPEYHOI0 CEUEHHS B PACYIETHOM CEUEHUH.
[IpoBepky IPOYHOCTH MO CKaJbIBAHUIO NMpou3BoAMM B omopHoM cedenuu [CHull I1-25-80 no
dopmyie (18)]. [Tonepeunas cuna Ha orope

Q=qll2=17-11,75/2 = 99,9 xH;
pacdyeTHOE CONIPOTUBIIEHUE CKAJIBIBAHUIO B0JIb BOJIOKOH I JPEBECUHBI 2-TO COpTa

R = 1,5mBmcn/yn =1,5-1-1/0,95 = 1,58 MI1a;

CKaJIbIBAIOIINE HAIIPSAKCHUA
OS5/ Uspbpacs) = 99.9-10%3/(2:726:140) = 1,48 < 1,58 MlTa.
IIpoBepsieM OMOpHYIO IJIOMIAAKY HA CMSATHE

Oy = O/(ch) = 99,9-103/(250-140) = 2,85 < Ryy, 90/¥,, = 3/0,95 = 3,2 MITa,

[TockonbpKy 3aKperuieHHe CXaTOW KPOMKH OCYIIECTBiseMcs pebpamu 1mauT udepes 2-1,5 m w,
CJIEI0BATEIIBHO, lp = 300 < 140b2/(hm6) = 140-142/(102,3-0,85) = 315 (cm. m. 4.25), mpoBepka

YCTOMUMBOCTH TIIOCKOH (OpMBI 1ehopMUpOBaHUS HE TpeOyeTcs.
IIporu6 B cepenune mpoiera Oanku Haxogum corimacHo CHull I1-25-80, mm. 4.32 — 4.33.
[TpeaBapuTeNbHO BHIYUCIISEM

k=0,15+0,85hyh=0,15+0,85-72,6/102,3 = 0,753;

c=154+38h/h=154+3,.872,6/102,3 = 18,1;
£, = 5-q"I4/(384El) = 5:13-11,75%12:101%/(384-10-140-1,023%-1012) = 25,7 mm;

torma f = ([l + c(WD? = (25,7/0,753)[1 + 18,1(1,023-10%/11,75-10%)> = 38,8 MM wnm
oTHOocuTenbHbIN mporud f// = 1/302 < 1/300, T.e. HEOOX0MMAas )KECTKOCTh OaIKu 0OecTIeUeHa.
[Ipumep 2. Onpeaenutb pacueTHOE CEUCHHE B JABYCKATHOM Oajke, NMPEICTAaBICHHOW Ha PHC.
31
banka wHarpyxeHa paBHOMEpPHO pacmpeneieHHo Harpyskoi ¢ = 14,8 xH/m, Brimrouas
coOCTBEHHBIH BeC ¢, = 1,3 kH/M, U 1ByMs OIHOIPONETHBIMHU IOJBECHBIMH DIEKTPUYECKHUMU

KpaHamu rpysomnoaseMHocTbio 10 kH.
[TonoxxeHue pacyeTHOro ceueHus onpeaensieM mo m. 6.13.
Brruncnum 6e3pa3mMepHbie BETUYHHbI

d=u/l=150/1800 = 0,083; o, = u,// = 600/1800 = 0,33;
Y =2(h/hy - 1) =2(159,8/115,6 - 1) = 0,765;
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my =my =P /(ql) = P,/(ql) = 7,4/(14,8-18) = 0,028;
my = my = P,/(ql) = 27,4/(14,8-18) = 0,103;

A=05+ My - oc(m1 tmy-my - m4) - OLK(m2 - m3) =0,5+ my = 0,5+ 0,103 =0,603.

P;’Z"“"H F;qg;::,xﬂ PJ'-??,A-KH P1=7'4"'H
tiibviteittveededvvoebvdpvbibetidbiit)
% g=14.8xi/m
< B, = 1156
<
L U, =6000 , { Uy = 5000 [ 1
u=1500 t 18000 ° u=1500 1

Puc. 31. Pacuernas cxema J101IaTOKJIeeHHOM 0AJIKM MOKPBITHS € NMOABECHBIM 000PYy/10BAHUEM
BeruucnuM BHavane K, npeanojaras, 4YTo pacu€THOE CCUCHHME HAXOIUTCA Ha YYaCTKE MEXKIY
TopuoM Oanku u cuioi Py (0 = Ky = a);
Ko=(A+m)/[1+y(4+m)]=(0,603+0,028)/[1+ 0,765(0,603 + 0,028)] = 0,426 > .= 0,083.

3T0 03Ha4acT, 4YTO OMMACHOC CECYCHHUE Ha paCCMaTpUBACMOM yJaCTKC HEC HAXOAUTCH.
Brranciaum KO’ npeamnosaras, 4To OornacHoC CCUCHUC HAXOAUTCA HAa YHYaCTKEC MCIKAY CUJIaMU Pl )51

Py(a=Ky=oa+ay)
(4 - 2yamy)/(1 +y-4) = (0,603 - 2-0,765-0,083-0,028)/(1 + 0,765-0,603) = 0,41 < o + o, = 0,413.

Yyaen A

180 L =18000 l 100

. hnepem .
|
e pe———————
N
hem negem 1744
ha=300
he=71500

-

Puc. 32. JIpyckaTHan kieepanepHasi 0ajKa MOKPbITHS
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Taxum 006pa3oM, pacueTHOE CEUEHHE PACIoNaraeTcst OT Topla OaJlku Ha pacCTOSIHUU
xo = Kyl =0,41-1800 = 738 cm.

[Ipumep 3. 3ampoeKkTUpOBaTh ABYCKATHYIO KileehaHepHyIo OalKy mposieToM 18 M mepeMeHHOM
BBICOTHI ¢ YKJIOHOM 1:15 (puc. 32).
Harpysku: pacyernas ¢ = 7 kH/m, HopmaTuBHas g, = 5,5 kH/Mm.

Martepuanbl: A5 MOSICOB - COCHOBBIE JOCKM ceueHueM 144 x 33 mm (mocie KaauOpoOBKU U
bpe3epoBanus nmuomaTepuana ¢ cederreM 150 x 40 MM) ¢ mponuIaMu.

B pacTaHyTBIX mosicax UCMOJIB3YETCSl IPEBECUHA 2-T0 COPTa, B CKATHIX - 3-r0 copTa. s cTeHok
ucnonb3yercs (anepa kieeHas, Oepe3onas, Mapku ©@CO B/BB TonmuHoi 12 mm. Jlocku mosicos
CTBIKYIOTCS IO JIMHE Ha 3yOuaThlid 1K, (haHEpPHBIE CTEHKH - «Ha YC».

BricoTy monepeyHoro ceueHust 0ajaku B cepeuHe mpoJieta npuaumaem 2 = 1/12 = 18/12 = 1,5 m.
BricoTy onopHoOro ceueHus,

ho="h-0,5li=1,5-0,518-0,0667 = 0,9 m.
[Mupuna 6anku b = ZSH + 26(1) =4.33+21,2=15,6 cm.
[To mmuHe Oanmku ykiaagpiBaeTcss 13 JUCTOB (haHEphl ¢ PACCTOSHUEM MEXIY OCSIMH CTHIKOB lq) -
108(1) =152-1,2-10= 140 cm.
PaccrostHre Mexay IIEHTpaMH TOSICOB B OTIOPHOM CEYCHUMU.

0="ho - hy =09 -0,144 = 0,756 m; 0,5y = 0,378 m.

PacuetHoe ceuenne pacmojara€Tcda Ha paCCTOSIHHUU X OT OCHU OHOpHOfI IUIOAJJKH

x = l[«/v(1+v) —v] = 18 [1/0,63(1+0,63) —0,63]= 6,9 M, e y = h'p/(li) = 0,756(18-0,0667) =
0,63.
BrruncisieM napameTpsl pac4eTHOTO CEUEHUs: BBICOTA OaJIKH

h,=hy+ix=0,9 +0,0667-6,9 = 1,36 m;
PACCTOAHUC MCIKAY LHCHTPAaMU IOsICOB
h'.=136-0,144=1,216 m; 0,54, = 0,608 m;
BBICOTA CTCHKHU B CBCTY MCIKY IMOSICaMU
hoer = 1,216 - 0,144 = 1,072 m; 0,54, .. = 0,536 m.
N3rubaromuii MOMEHT B paCY€THOM CEUEHUH
M, =gx(l-x)/2="7-6,9(18 - 6,9)/2 = 268,1 kH-m;
TpeOyeMblii MOMEHT COTIPOTUBIICHUS (TPUBEICHHBIN K APEBECUHE)
Wyp = M,y,/R, = 268,1-10°0,95/9 = 28,2-10° mn*;
COOTBETCTBYOIIUI €My MOMEHT HHEPIHH
L= Wiph /2 =28,2:10%1360/2 = 192:10% mm*,

3amaeMcs ABYTaBpOBO KopoOuaToii popmoil momepeunoro ceueHus (cM. puc. 32).
dakTHYecKrue MOMEHT MHEPIIMH 1 MOMEHT CONPOTHBIICHHS CEUCHHS, IPUBEICHHbIC K IPEBECHUHE,
paBHBI

Ly = L+ IyEgKy/Ey = 2[(132:144%/12) + 132:144-6087] + 2-12:1360°-0,9-1,2/12 = 195,5-10% >
192103 Mm*;
Wyp = Ly 2/h, = 2:195,5-108/1360 = 28,75-10° > 28,2100 mnr’,
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3nech Kd) = 1,2 - k03 PULMEHT, YUUTHIBAIOIINN IMOBBIIICHUE MOAYJIS YIPYroCTH (aHEephl NMpHU

n3rude B MIOCKOCTH JIUCTA.
[IpoBepsieM pacTATHUBaIOLINE HANPSKEHUS B (paHEPHON CTEHKE

_ _ 6 (- _ _
Sipp ~ MxE(l)K(i)(Wanu) =268,1-10-0,9-1,2(28,75-10°) = 10,1 < R(bpm(b/yn =14-0,8/0,95=11,8
MIlIa.

3aech mgy = 0,8 - xKo3hHUIHEHT, YUUTHIBAIOIINA CHUKEHUE PACUYETHOTO CONMPOTUBIICHUS (DaHEpHI,

CTBIKOBAaHHOHM «Ha yC», NMpH paboTe ee Ha M3rub B IUIOCKOCTH JHcTa. [IpuHUMas pacKpervicHHe
C)KaToro Tosica MPOTOHAMH WIU peOpamu IUIUT dYepe3 1,5 M, ompesenseM ero ruOKOCTh U3
IUIOCKOCTH OaJIKU

7\y = p(O,29b) =150(0,29-15,6) = 33,2 <70 u, cnegoBaTeNbHO,
¢, = l- a(k/lOO)2 =1- 0,8(3,32/100)2 = 0,91, a HanpsDKEHUS CHKATHUS B TIOSICE
6. =M /W= 268,1-100-28,75-10° = 9,32 < ¢ R /v, =0,91-11-0,95 = 10,5 MITa.

[TpoBepky (haHEPHBIX CTEHOK MO TIIABHBIM HAIPSDKEHHSIM TIPOM3BOIUM B 30HE IIEPBOTO OT OMOPHI
CTBIKA Ha paccTostHuM X1 = 1,385 M (cm. puc. 32).

JU1s JaHHOTO CEYSHUS
M=gx(l-x)/2=7-1,385(18 - 1,385)/2 = 80,5 xH-m;
O=q (l)2-x)="7(18/2-1,385) = 53,3 kH;
h=0,9 +1,385-0,0667 = 0,99 m;

her = 0,99 - 2:0,144 = 0,7 M - BbICOTa CTEHKHM 110 BHYTPEHHUM KPOMKaM I110COB, 0TKya 0,54, =

0,35 M.
MOMEHT WHEepIUH JaHHOTO CEYCHHS M CTATHYECKU MOMEHT Ha ypOBHE BHYTPEHHEH KPOMKH,
MIPUBE/ICHHBIC K (aHepe:

Ly = 83-10% My
Spp = 8.9-10% wvt®.

HopmaibHble 1 KacaTenbHbIe HANPsDKEHUs, B ()aHEpHON CTEHKE Ha ypOBHE BHYTPEHHEH KPOMKH
pPacTAHYTOrO mosca

Oy = M-0,5h /I, = 80,5-10%:350/83-10% = 3,4 MITa;
Tep = OSyp/ Iy 3) = 53,3-10%-8,9-10%/(83-10%-2:12) = 2,4 MITa.
['maBHbBIe pacTsaruBatomue HanpspkeHus mo CHull 11-25-80 dopmyna (45)

0,5, + (0.56,)° +13, =0,533 + 10,2533 +2,4° = 4,56 < (Rpgq/Y,)mg = (5,7/0,95)0,8 = 4.8
MIIa npu yrne

) = 0,5arctg (2-2,4/3,3) = 27,5°

o = 0,5arctg (21

CT/GCT

o rpacduky Ha puc. 17 (CHull 11-25-80, mpuit. 5).

Jise mpoBepKH YCTOWYMBOCTH (DPaHEpPHOH CTEHKM B ONOPHOM NaHeNnu OalKd BBIYUCISEM
HEOOXOIMMBIC TEOMETPUUYCCKUE XAPAKTEPUCTHUKU: JJIMHA ONMOPHOU maHenu a = 1,3 M (paccrosiHue
MEXIy peOpaMH B CBETY); PACCTOSHHE PAacueTHOIO CEYEHUs OT OCU omopsl x, = 0,7 M; BbICOTa

(aHepHOI CTEHKU B paCU€THOM CEUCHHH

her = (0,9 +0,7-0,0667) - 2-0,144 = 0,66 m
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h /8(1) =660/12 = 55> 50; y = alh,, = 1,3/0,66 = 2.

CT
Io rpa¢uxam Ha puc. 18u 19 mpui. 5 st panepst PCO ny =2 vaxomum K, = 15u K =2.5.
MoMeHT MHEpIMHU ¥ CTaTHYECKHIA MOMEHT JUIs PACYETHOTO CEYEHUS X5, IPUBEJICHHBIE K (haHepe
— 8 4. — 6 3

Iyp =74-10° Mm™; Sy = 8,4-107 My~
N3rubarommii MOMEHT Y TTOTIEPEYHAst CHJIA B 3TOM CCUCHHH
M= gxy(I - x»)/2="7-0,7(18 - 0,7)/2 = 42,4 xH-m;

O=q(2-x)=7(18/2-0,7)=58,1 xH.

Hopmainbhblie U KacateibHbIE HANpsDKEHHUS B (paHEPHOI CTEHKE Ha YPOBHE BHYTPEHHEH KPOMKH
MIOSICOB

Oy = MO She /I, = 42,4-10%0,5-660/74-10° = 1,9 MTa;
Tep = OSyp/ [y 3) = 58-103-8,4-10°/(74-108.2-10'2) = 2,75 MITa.

[To CHull 11-25-80 ¢opmyna (48) mpoBepsieM BBIMOJTHEHUE YCIOBUS YCTOWYMBOCTH (haHEPHOM
CTECHKH:
a) B OMIOPHOM MMaHeTn
0 /[K,(1008/7,)*] + T, /[K(1008/

pacu

)] = 1,9/[15(100/55) + 2,75/[2,5(100/55)*] = 0,38 < 1, rze
he /0 =55;
0) B pacyeTHOM CEYEHMM C MAaKCUMAJLHBIMH HaNpsUKCHUAMH M3ruba (x = 6,9 M) npu h /0 =
1,21/0,012 = 101 > 50;
y=alh=13/1,22=1,07,K,=20n K =3.5.

Hanpsoxenus n3ruba B paHepHOH CTEHKE Ha YPOBHE BHYTPEHHEH KPOMKH TIOSICOB

Gop =M 0,5he /1, = 268,1-10°536/181-10% = 7,9 MITa,

ct'fnp
rae I, = 181-10% mm*;
- - 3 6 8 -
Tepr = O Sup/Ip=8) = 14,7-10°12,8-10%/(181-10°-2:12) = 0,43 MITa,

rne O =q(l/2-x)="7(18/2 - 6,9)= 14,7 xH,
§=12,810% mm?.
Ucnons3ys CHull 11-25-80, hopmyna (48), momyunm

7,9[20(100/101)2] + 0,43[3,5(100/101)2] = 0,53 < 1.

[IpouzBoauM npoBepKy (paHEepHBIX CTEHOK B OMOPHOM CEYEHHM Ha Cpe3 B YPOBHE HEUTpPaIbHOM
OCH M Ha CKAJIBIBAHUE II0 BEPTUKAIBHBIM IIBAM MEXIY IOSICAMH U CTEHKOM B COOTBETCTBUU CO
CHull 11-25-80, . 4.27 n 4.29.

MOMEHT MHEpIMH M CTaTUYECKMA MOMEHT JUIsl ONOPHOTO CEYeHMs, NMpHUBEIEHHBIE K (aHepe,
OIIpezeiIsieM KaK U paHee

Iy = 65,5108 mm*; S0 =9,1-10° mu?;

Tep = Oy Srp/ Trp=) = 7,9-103:9,1-10%/(65,5-108-2-12) = 3,65 < Riyepf¥n = 6/0,95 = 6,3 MITa;
Tore = QS Unpthy) = 7.9-10%-9,1-10°/(65,5-10%-4-144) = 0,15 < Ry, /v, = 0,8/0,95 = 0,84 MlTa,

[Iporu6 kneedanepHoit Oanku B cepelrHEe MpoJieTa onpezaensemM coriacHo 1. 4.33 mo ¢gopmye
(50) CHullI 11-25-80. ITpeagBapuTenbHO ONpeaesieM:
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F=1ol1 + c(hlD?)x,

rre fo = 5q"4(384El) = 5-5,5-1012(384-248:1012) = 30 mm.
3neck EI = E,l, + Eyly = 10%175-10% + 10%0,9:1,2:67,5-10% = 248-10'2 H-mm? (CHulT 11-25-80,

npui. 4, tabu. 3); 3Haduenus kodpdunuentos xk = 0,4 + 0,63 = 0,4 + 0,6-:900/1500 = 0,76 u ¢ = (45,3
- 6,9B)y = (45,3 - 6,9:900/1500)2-144-132[2-12(1500 - 144)] = 48,1,

TOraa
£=30[1 + 48,1(1,5-10%/18:10%)2/0,76 = 53 mm u /] = 53/18-10° = 1/340 < 1/300 (CHulI 11-25-80,
Tabn. 16).
a)
FEH R e B[
= T fomp =30 130
041 = 2400 021 = 1?[00 04t = 2400
16000
o)
— s
= g |3 s
. (=]
S <) 8
120 ‘ 150

Puc. 33. CocraBHasi Opycuarasi 0aj1Ka HA IVIACTUHYATHIX HATeJIAX

[Ipumep 4. 3ampoekTupoBaTh OajKy mposieToM 5,8 M, maroMm 3 M COCTaBHOTO CEUCHHS W3
OpycbeB Ha 0Oepe30BBIX IUIACTMHYATBIX HAresX OJHOCKATHOIO MOKPBITHS CEIbCKOXO3SHCTBEHHOTO
s3nmanus (puc. 33). IlokpeiTHe XonomHOE, KpoBis pyOepounmHas ¢ ykiaoHom i = 0,1. Paiion
ctpoutenscTia - 11 (o cHeroBoit Harpyske).

Cornacio CHull 1I-6-74 HopmaTuBHasi CHEroBas Harpy3ka Ha TOPU3OHTAIBHYIO MPOEKIIHIO

nokpseiTus 111 paiiona npu yriie HakiIoHa cKaTa KpoBiau o = 25 °uc =1 paBua P = 1 kH/M2.
Ilpuanmas xospduuuent cobcTBeHHOro Beca Oankm K., = 12, ompenenseM HOPMAaTUBHYIO
Harpy3Ky oT OaJKu Ha TOPU30HTAIBHYIO IPOEKIHIO 10 Gopmyie

(g1 + P/[1000/(K,,]) - 11= (0,3 + 1)/[1000/(12-5,8) - 1] = 0,1 kH-m.

Harpy3ska ot xposnu:
py6epouanas kposmus 0,06 KH/MZ; JIMaroHajJbHbBIN CILIONTHON HACTUIT U3 T0COK TomuHou 3 cm (0,03
x 1,0 x 1,0)6 = 0,18 KH/MZ; nporons! kpoBnu 8 x 12 cm (0,08-0,12-1,0)6 = 0,06 KH/M2; uroro 0,3
kH/M2.

[onuble Harpy3ku Ha 1 M Ganku:
HOpMAaTHBHAs

g"=(g1 + gz + P)B=(0,3+0,1 +1)3 =4,2 xH/m, B TOM 4nClie IOCTOsIHHAsA HArpy3Ka paBHa 1,2

kH/m; Bpemennas 3 kH/wm;
pacdeTHas

q=1[(g) t8gpn +Pn]B=[(03+0,1)1,1+1-1,6]3=6,12 xkH/m, tne ny =1,1 nn,=1,6.

KO3 (UIMEHTHl Meperpy3ku COOTBETCTBEHHO [Isi COOCTBEHHOTO Beca IOKPBITHS M CHETrOBOil
Harpy3ku, HazHauaemble o CHull I1-6-74.
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OmnpenensieM pacueTHBIN U3TUOAIOIIHIA MOMEHT
M=ql%/8 =6,12-5,8%/8 = 25,73 kH-m;
PacyYETHYIO IONIEPEYHYIO CUITY
Q=ql2=(6,12-5,8/2) = 17,75 xH.

banky cocraBiseM u3 OByX OpyCheB KBaJIpaTHOTO CEYCHHS CO cTOpoHaMu 15 cm. PacuerHbie
COTIPOTHUBIIEHUS M3THOY W CXKATHIO Ha3HAa4YaeM JJIs JPEBECUHBI 2-T0 copTa, coriaacHo CHull 11-25-
80, nm. 3.1 u 3.2. ¢ BBeneHUEM KodddurrenTta ycinoBus paboTsl m, u KodQULUEHTa HaIEKHOCTH

0 Ha3HA4YeHUIO ¥, cornacHo CT CHOB 384-76. Torna

R, =R, =15my/y,=15-0,9/0,9 = 15 MIIa.

[IpoBepky 6anku Ha TPOYHOCTH Ipou3BoauM 110 popmyte (17) CHull 11-25-80. Onpenensiem
Woaea = WK = 0,96h2/6 = 0,9-150-300%/6 = 2,03-10° mm>, rie K, = 0,9 mo CHull 11-25-80,

pacu

Tabm. 13.
Torga M/W, ., = 25,73-10%/2,03-10° = 12,7 < 15 MIla, T.¢. IpoYHOCT GaNKH OBECTICUEHa.

pacu
PaccuntbiBaeM coelMHEHHUs HA TUIACTUHYATHIX Hareiasx. BBuay Toro, uyto cruiadnBaembie Opychs
UMeT mmwmpuHy b = 150 MM, TUIaCTUHKM TNPUHUMAEM CKBO3HBIMH CO  CJICIYIOIIMMHU
reOMETPUYECKMMH XapaKTEPUCTUKAMHU: TONKMHA Oy = 12 MM, mupuna b = 150 MM, 1umnHa [, =

58 mm, riyOuHa raesaa th =30 MM.
[ITar nmIaCTUHOK IPUHUMAEM U3 YCIIOBUS

Sun = 3:5hgy +8=3,530 + 12 = 117 = 120 mm.

PacueTHyto Hecylyro COCOOHOCTH OJHOTO IJIACTHHYATOTO HAreisl ompezenseM mo Qopmyme
(58), CHullI 11-25-80 ¢ BBeieHHEM KOG PHUIMEHTA 11,

T=0,75b,,m, =0,75-15-0,9 = 10,12 xH.

N3-3a cCMMMETPUYHOCTH Harpy3kd OTHOCUTEIBHO CEpeNHbI MPOJIETa B IIBE HAa CPETHEM yUacTKe

Oanku poTspKeHHOCTRIo 0,2/ = 0,2 x 600 = 120 cM MIaCTUHKU HE CTaBUM.
Tpebyemoe KOIMYECTBO IJIACTHHOK B INIBE Ha yyacTkax Oanku anuHoil 0,4/ ompenensiem 1o

dbopmye (45):
Ny = 1,2MSg,/(I5,T) = 3-1,2-25,73-106(2-300-10,12-103) =15,3 = 16 mir.
KonudecTBO miacTHHOK, KOTOPOE MOKHO pa3MEeCTHTh Ha ydacTke Oanku jiuHou 0,4/ mpu miare
12 c™m
Ny = 0,418, = 0,4:580-12 = 19,3 > 16.
[IpoBepsieM KecTKOCTh OalIKu 10 popmyie
f=5¢"1*/(384EIK, ) = 5-4,2-5,8%1012/(384-10%3,375-103.0,75) = 24,4 Mm

Wi oTHOcUTeNnbHBINH mporud f/I = 24,4/5800 = 1/238 < 1/200, 1.e. TpeGyeMas >KECTKOCTh OaJKH
o0ecreyeHa.

B onopHbIX y31ax Ha paccTosHUM 50 M OT OCH OIIOPHI YCTAHABIMBAIOTCS CTSDKHBIE O0NIThI d = 16
MM.

banke npumaeM CTpoUTENbHBIN TTOIBEM chp =1,5/=1,5-24,4 =37 mm.

®epMbl

6.26. B TOKpBHITUSAX 3AaHUH U COOPYKEHHH CIEAyeT NPUMEHSATh OJHOIPOJIETHBIE (EepMBI.
PexomMeHnyemMble cxeMbl U THIBI (epM, UX OCHOBHbBIE XapaKTEPUCTUKH MTPUBEACHBI B Ta0. 1.
[IpoexTupoBanue epM clieqyeT BBITIOJHATh B COOTBETCTBHH ¢ TpeOoBanusiMu CHull 11-25-80,
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nm. 6.21 — 6.24.

@®epMbl U3rOTABIUBAIOTCS U3 KIJIECHOW MU IEJIbHOH (TPeanoYTUTENbHO U3 OpyCheB) IPEBECUHBI.
Jlnist mposnieToB 10 12 M MOTYT IPUMEHSTHCS 10IIAThIe (PepMBI.

B ¢depmax u3 kieeHON IpeBeCHHBI BEPXHHE MOsSCA BBIOJHSIIOTCS OOBIYHO HEPa3pE3HBIMU.
[TonepeuHnoe ceyeHue NOSICOB MPUHUMAETCS, KaK IPABUIIO, MPSIMOYTOJIbHBIM.

CTBIKHM 3JIEMEHTOB BEpXHEro mosca (Gpepm u3 LeIbHON JPeBECHHBI OOBIYHO OCYIIECTBISIOTCS B
y37axX WIM BOJM3M Yy3J0B HENOCPEACTBEHHBIM yHopoM. CTBIKM TNEpPEKPBIBAIOTCS JIEPEBSHHBIMU
HaKJIaJKaMH, KOTOpbIE JOJDKHBI oOecrnedynBaThb HEOOXOIUMYIO JKECTKOCTh C)KaThIX IOSICOB U3
IIJIOCKOCTH.

6.27. OceBble ycuiuss MU TEpEeMEIICHUs B JJIEMEHTaX (¢epM [OmycKaeTrcs OIpenessTh B
MIPEANOIOKECHUY IAPHUPOB B y3Jlax. PacueTHble 3HA4YCHUS YCUIIMHU OIPENEISAIOTCS B IOSICaX BCEX
TUNIOB ()epM U BO BCEX DJIEMEHTAaX TPEYroJbHBIX (hepM OT JIEHCTBHUS MOCTOSHHOM M BPEMEHHOMN
(cHeroBoi) Harpy3ku IO BCEMY MPOJIETY; B pEIIETKE BCeX TUIOB (epM, KpOME TPEYrojbHBIX, a
TaKXe OT JCHCTBHS IMOCTOSHHOW HAarpy3KH IO BCEMY MpOJIETY U BPEMEHHOW (CHEroBoi) - Ha
ITOJIOBHHE MPOJIETA.

B ¢epmax ¢ moaBeCHBIM 3KCITyaTHPYEMbIM MOTOJIKOM JIOTIOJIHUTENBHO K Becy 000pyI0BaHHS U

MaTEpUaJIOB JOJDKHA NPUHMMATbCA BpeMeHHas Harpyska 0,75 kH/M? 110 BceMmy mnpouery. Ilpu
IPOEKTHUPOBAHUU (EpM BpPEMEHHBbIE HArpy3ku OT OOOpYZOBaHUS M IOABECHOTO TPAHCIOPTA
PEKOMEHYETCs IEpeAaBaTh TOJIBKO B y3J1aX BEPXHEro Mosica.

6.28. B depmax ¢ Hepa3pe3HbIM BEpPXHHM IIOSICOM IIpU BHEY3JIOBOM Harpy3ke u3rubaromiue
MOMEHTBI ONPENEISIOTCA 10 Ae()OPMUPOBAHHOM CXeMe, KaK B HEpa3pe3HOil Oalke B COOTBETCTBUM C
pexoMenaanusamMu Hactosuiero [Tocodbus, nm. 4.14 - 4.16 u CHull 11-25-80, 1. 3.5.

6.29. Ilepememienue y3noB (epMbl C y4yeTOM MOJATIMBOCTH COEIWHEHUN Ompenensercs IO
NpaBujiaM CTPOMTENILHOM MEXAHUKU C BBEJICHHMEM IPHMBEJEHHOIO MOIYNA YIPYroCTH e

p’
OTIPEEIIIEMOT0 10 (opMyIIe

EN1+EFE. (5. /NI
E’sz /[ 6P21:( i Sl)/j| pu NSi>N;

E'yo=

E/ [1 +E'F, Y, /(NI)}
p 1

rae £'= 300k, mo CHulI 11-25-80, m. 3.5.
Fep
N - IelCTByIOIIIEE B AJIEMEHTE PACUETHOE OCEBOE YCHIIHE;

npu N; = N,

- IUIOIIAb OPYTTO MONEPEYHOTO CEYECHUS dJIEMEHTa (PepMBbl;

N; - pacdeTHas HecCyuwas CITOCOOHOCTE COEMHEHHS DIIEMEHTOB;
| - myIMHa 3JIEMEHTA;
0, - nmebopManus COEJUHEHUS IPH IIOJHOM HCIOIb30BAHUM €r0 PAacueTHOM HecyIuei

CIIOCOOHOCTH 110 TaOJI. 21;

m - o0IIIee YUCIIO MPUCOCTUHEHUN dTIEMEHTA.

B cThlke cKaThIX MOSICOB JIOOOBBIM YIMOPOM U PACTAHYTHIX MOSICOB 0e3 HakiIagok m = 1; B
PACTSHYTBIX MOsICaX ¢ HAKJIATKaMU m = 2; B AJIEMEHTE PEHICTKH NPU OJHOCTYIECHUYATOW IMepeaaye
YCWINA B COEIMHEHUSX 110 €r0 KOHIIaM 7 = 2, COOTBETCTBEHHO U JIBYXCTYIIEHYATOH nepegayue m =
4.

6.30. Pacuer BepxHero mosica Ha MPOYHOCTh M YCTOMYMBOCTh KaK B IUIOCKOCTH, TaK M U3
I0CKOCTH (epm, mpousoautcs cornacao CHull 11-25-80 u pazna. 4 nacrosimiero [TocoOus.

6.31. Ilpu BHey3m0BO#l Harpy3ke B (epMax C NPSMOIMHEHHBIM WJIH JOMaHbIM pPa3pe3HbIM
BEPXHHUM TOACOM Iepefady CKUMAIOMIUX YCHWJIMA B HEM PEKOMEHIYeTCS OCYHIECTBIATh C
AKCIICHTPUCUTETOM, CO3JAIOIIMM OOpaTHBINA (pa3rpy’KaroIiuiil) W3THOAIOIMNUA MOMEHT, BEJIMYHHA
KOTOPOT'O HE JO0JDKHA MPEeBBIIIATh 25 % 0aJ04HOro MOMEHTA /ISl TPEYTONIbHBIX (hepM Oe3 peIeTKy 1
40 % - I OCTAIHLHBIX.

6.32. BHEUEHTpEHHOE NPUKPEIUICHUE JJIEMEHTOB PELICTKH JONYCKAETCSd B CEIrMEHTHBIX U
MHOTOYTOJILHBIX (pepMax co ci1abo padOoTArOIICH penIeTKOM.

[Ipy BHEIEHTPEHHOM KpEIUIEHUU PELIeTKH K PACTSIHYTOMY HIKHEMY Mosicy ¢epMbl Hao
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YYUTHIBATh BO3HUKAIOIIME B HEM H3THUOAIONIME MOMEHTHI M PACCUMTHIBATH HA BHEIEHTPEHHOE
pactsbkenue no CHull 11-25-80, 1. 4.16.

[Ipu otTcyTcTBUHM CTBIKA B TOsice BOJNIM3M Yy3Jia 3HAUYCHHWE MOMEHTA ClIeyeT NPUHUMATH
pacrpeiefieHHbIM TOPOBHY MEXAY JABYMS CMEXKHBIMU MaHENISIMH; TpPU HAJIWYUU CTBIKA Y
paccMaTpuBaeMOro y3jia MOMEHT [JOJDKEH OBIThb MOJHOCTBbIO BOCHPHUHST MaHENbIO IMosica, He
HMMEIOILEH CTHIKA.

BrusiHre y3710BOTO MOMEHTa Ha COCEIHHUE Y3JIbI HE YUYUTHIBAIOTCA. PacueTHbI HM3rubOaromimit

MOMEHT M, B TOsice OT BHEIIEHTPEHHOTO MPHKPETICHUSI PELIETKHU B y3IIe ONPEAEIISIOT 0 (hopMyIIe
My, = ANe,
rae AN - pa3sHOCTb PAacCuUETHBIX YCUIIMH B CMEXKHBIX NaHENAX MOsCa, ONPEeAeNseTcs s Caydyaes
TIOJIHOTO ¥ OZIHOCTOPOHHETO PACIIONIOKEHHs BPEMEHHOH Harpys3Ku;
e - pacCTOSIHHE OT TOYKHU MePeceueH s OCcel IEMEHTOB PEHIeTKH 10 OCH I0sca.

6.33. PacueT pa3pe3HBIX BEPXHHX CKATO-U3THOAEMBIX MOSCOB (epM IMpH BHEY3JIOBOM Harpyske
noipkeH npousBoauThesa cornacHo CHwull 11-25-80, nm. 4.17 u 4.18, a npu y3710BOM Harpyske B
Clly4ae pa3pe3HOro mosica U3 MpsIMOJMHENHBIX AIEMEHTOB, KaK /ISl LEHTPAIBbHO-CKATBIX JIEMEHTOB
-mm. 4.2 — 4.6 ¢ yuetom 1. 6.21 17151 060X ClTyyaes.

6.34. B cerMmeHTHBIX (¢epMax Hepa3pe3HbIl BEpXHMM TMOSIC paccMaTpUBAETCS  Kak
MHOTOIIPOJIETHAs Hepa3pe3Has Oaika KpUBOJIMHEHHOT0 OuepTaHusl.

N3rubaromme MOMEHTHI B IpoJieTax an U Ha omopax M, TaHened Hepaspe3Horo mnosca

CErMEHTHBIX (hepM OTPENETAIOTCS 17151 KpalHUX (OTOPHBIX ) MaHENeH 1Mo hopMysiaM:
IPU PAaBHOMEPHO pacmpeeIeHHON Harpy3Ke HHTEHCUBHOCTHIO ¢

My, = ql* /14 - 0,64NF;

My, = -q? /10 + 0,72NF;

IIPYU OJHOM COCPEJIOTOYEHHOM I'py3e P rocepeuHe naHenu
My = PL,J6 - 0,56NF:

Mgy, = -PL /6 + 0,88NF.

Jlist cpenHuX maHenei pepMbl H3rHOaIOIIIe MOMEHTBI OTIPEICIIIOTCS 10 PopMyiam:
NpY paBHOMEPHO pacrlpeielIeHHOH Harpy3Kke

My, = ql%,/24 - Nfi3;
My, =-ql* /12 +2Nf3;
MPH OJTHOM COCPEIOTOUYEHHOM TPYy3€ MO CEPEINHE MaHEH
My, = PL,/8 - Nfi4;
M, = -Pl /8 + 3NfI4,

3/1€Ch [, - TOPM3OHTAIbHAs IPOCKIMS [TAHEIM MEX/Ty LICHTPaMH y3JI0B;

N - pacyeTHOE MPOJOILHOE YCHIIUE B TIAHEIH;
f= lzn/(Sr) - cTpelna moabeMa TMaHe, 3aBUCSIIAs OT JUTMHBI XOPIbl MEXKAY IEHTPaMU y3JI0B / L 1

paauyca Bepx Hero mnosica hepMbl 7, OTIPEACISIEMOTO U3 BRIPAKCHHUS.
r= (1% +4h%)/(8h),

B KOTOPOM / - BBICOTa (DepMBI B CEpEeIUHE MPOJIETa MEXKAY OCSIMHU IOSICOB, a / - MPOJIeT (EepMBI.
6.35. B cermeHTHBIX (epMax C pa3pe3HbIM BEPXHHM MOSICOM HM3THOAIONINI MOMEHT B MaHENsIX
ornpenaenseTcs no Gopmyie

M=M,-Nf,
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rae M, - usrubaroumii MOMEHT B CBOOOAHONEKAIIEH OalKe IIPosIeTOM /;

N - mpolionbpHas cuia;

f - cTpena nmogbeMa MaHEINH.

6.36. PacueTHyio ANMHY CKaThIX 3JIEMEHTOB (epM MpH pacyeTe Ha YCTOMYMBOCTH CIEIyeT
npuauMats o CHull 11-25-80, nm. 4.21 u 6.23.

[Ipumep 1. 3anpoexkTupoBaTh TpanenenaaIbHy0 OpycuaTyio Gepmy nponerom 18 m, marom 3
M JIJIS1 IOKPBITHSI HEOTAIJIMBAEMOTO CKJIQJICKOTO 3[]aHusl pa3MepoM B muiane 18 x 60 m.

Paiton crpoutenbctBa - r. KanuHu.

KpoBiist n3 BOTHHCTBIX acOECTOLEMEHTHBIX JIUCTOB 10 MPOTOHAM € YKJIOHOM I = 25 %.

OnemMeHTbl (epMbl COECTUHSIOTCA MEXAy co00i JTI0OOBBIM YHOPOM M C MOMOUIBIO CTaJIbHBIX
00JITOB U Haresei, rBO3eH U AeTaleil U3 CTAILHOTO MPOKaTa.

Haznauaewm BoicoTy depmbl £ = 1/6/ = 18/6 = 3 M. Yron HakJI0OHA KPOBIU K TOPU3OHTY 0. = arctg
0,25 = 14°. BricoTa ¢epMBbI Ha/l OTIOPOit

hy=h-(ltg 0/2) =3 - 18:0,25/2 = 0,75 m.

[Iporons! pacnonaraem c marom 1,075 m. Pemetky depMbl BIOMpaeM UCXOAsI U3 MUHUMAJIBHOTO
KOJIMYECTBA Y3JI0B M CTBIKOB B IIOSICAX C IEJIBIO PAMOHAIBHOIO MCIOJIb30BAaHUS MUIOMATEPHUAJIOB
JUIMHOH 6,5 M.

[Ipunumaem §-naHeNnbHYIO cXeMy (pepMbl C BHEY3JIOBBIM IPUIIOKEHUEM Harpys3Kku (puc. 34).

Harpy3ka nHa 1 M2 MPOCKIIMA KPOBJIU OT COOCTBEHHOTO Beca IPOTOHOB MW  BOJHHCTHIX
acOECTOIIEMEHTHBIX JINCTOB: HOpMaTuBHas - 0,294 KH/M2; pacuetHas - 0,323 kH/M2.

0
1079 10 W
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1{]?5 !
1075 f| Y
P \p‘, 1072 107,5(, ‘ 150 2150
i \? 1075 3 1501 150
\ o0 1075 i ?fﬁo A 2 -
805 “?} W A [ " Q‘)
16+150 150 AN NG I
5 128 D |5
< 0 5 7730 d-irlo*; S »
ANS g ! N IR Y
S 050 N
5 ANV T Cmstk :r\ -/
2648 2004 2084 2084
lrz 8900

Puc. 34. I'eomeTpuueckasi cxema pepmbl

Bec cnerosoro nokposa as 1. Kanmunnna (111 paiion) Py = 1 kH/m? TOPU30HTAIILHON MPOEKIINH;

kod(urmenT, yuutoiBaronuii Gopmy nokpeitust B coorBerctBuu co CHull 11-6-71, m. 5.5, ta6mn. 5.
¢ =1, Toraa HOpMaTUBHAS PAaBHOMEPHO paclpe/ielieHHasi CHETOBask Harpy3Kka

P =Pyc=11=1xHM>

CoOcTBeHHBI Bec (pepMbl B 3aBUCMMOCTH OT HOPMAaTHUBHOTO Beca KPOBIH M CHEra ONpeessieM
o ¢opmyse npui. 2

ghp = (g, + PH)[1000/(K50) - 11 = (0,294 + 1)[1000/(5-18) - 1] = 1,294/10,1 = 0,128 kH/M?%;
pacueTHast Harpy3Ka oT (pepmbl
Zep = 0,128:1,1 = 0,141 kH/™2,

OtHomeHue HOPMATHUBHOI'O COOCTBEHHOT'O BC€Ca, ITOKPLITHUA K BECY CHCTOBOI'O ITIOKpPOBa
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(g, + g".p)/Po= (0,194 +0,128)/1 = 0,422

no CHull II-6-74, . 5.7 xoaduuueHT neperpysku n = 1,59, Torna pacueTHas cHeroBas Harpyska
Ha 1 M? TOPU3OHTANBHOM POCKIIMH IOKPBITHS PABHA

P, =PyCn=11-1,59 = 1,59 kH/m’.

Pacuernas Harpyska Ha 1 M pepMmsr:

IIOCTOsTHHAas
¢y = (g + 2ep)b = (0,323 +0,141)3 = 1,392 xH/m;
BpeMEHHas
Gen = Peyb = 1,59-3 = 4,77 xH/m;
CyMMapHasi

4=qy T Gey = 1,392 +4,77 = 6,162 xH/m.

B cootBeTcTBHM C MPUHATOH CXeMOH (epMbl COCPEIOTOUYCHHAs HArpys3Ka, HMPUXOASIIAscs Ha
OJTHM y3e BepxHero nosica (y3usl K, /[, I), paBHa

G =1,392-2,084 = 2,901 xkH - mocTrostHHAS;
P=4]77-2,084 =9,941 kH - BpeMeHHasl.

Cxema eIMHUYHBIX Harpy30K Ha ¢epMy NpU 3arpy>K€HHHM MOJOBHHBI MpoJIeTa U JAUarpamma
YCWJINI MOKa3aHbl Ha puc. 35.

BcnenctBue oTiuums pa3MepoB OMOPHOM M MPOMEXKYTOUHBIX NMaHeNel BEpXHEro mosica (hepmbl
COCpeIoTOUEHHAsl Harpy3Ka, Mpuxosascs Ha y3en b, cocrasmser (2,084/2 + 2,648/2)/2,084 = 1,14
OT €JMHUYHOM HArPYy3KH, a COCPEJOTOYCHHAs HArpy3Ka, MPUXOAAIIAsACA HAa CTOMKY OIIOPHOIO y3ia
bepmel, coctaBnset 2,648/2/2,084 = 0,64 oT eTUHUYHON HATrPY3KH.

OnopHbI€ peakiuy paBHbI

Rp=10,5-17,8/2 + 1-(2,648 + 2-2,084) + (2,648 + 2,084) + 1,14-2,648]/17,8 = 1,07,
Ry=05+1+1+1,14+0,64-1,07=3,21.

PacyeTHbIe ycuus B 3JIeMEHTax ()epMbI IIPUBEICHBI B Ta0J. 23.

I[Ipu pacyere ©  KOHCTPYUPOBAHWUU DJIIEMEHTOB (EepMBI W  Y3JIOBBIX  COCIUHEHUI
MpeIyCMaTPUBAINCh MaKCHUMallbHAs YHHU(DHKAIMS CEYCHUH JEPEeBSHHBIX JJIEMEHTOB M CTaJIbHBIX
W3JIENHIA, UCTIONB30BaHUE IPEBECUHBI 2-TO U 3-TO COPTOB U IICHTPUPOBAHUE BCEX y3JI0B (DepMBI 1O
TE€OMETPHUECKHUM OCSIM.

CoelMHEHHE OMOPHOTO PAcKoca ¢ HIKHHUM TIOSCOM PEIICHO JIOOOBBIM YIOPOM BO BKJIAJBIII,
MPUKPETUICHHBINA TIPU MIOMOIIU TSDKEH M IEPEeBSIHHBIX HAKIAIOK K HIDKHEMY Tosicy. KOHBKOBBIN y3emn
dbepMBbl perieH JOOOBBIM YIIOPOM OpPYCheB BEPXHEr0 MOsSCa W IMAPHBIX HAKIAJIOK, CKPEIICHHBIX
CTSDKHBIMHU OOJITAMHU.

Tabmnuma 23

5 H 0603HaueH1s Homna _| Yeunus ot exunnunoii Yenms OT | Vcumus ot BpeMeHHOM | Pacyerhp

nement | Homepa yownmit B cTepkHeil marpysku, kH HOCTOSIHHOM narpysiu, kH younms.,

depMmbl |cTepxHeit Crepis X B 0OCSIX, —| Harpysku, - H
. cleBa |cHpapa|monHoM kH cleBa |crpapa|monHoH

Bepxuwnit 3-10 O1 215 -5,15 | -2,59 | -7,74 -22,6 -51,2 | -25,7 | -76,9 -99,5
1osAC 4-11 0, 215 -5,15 | -2,59 | -7,74 -22,6 -51,2 | -25,7 | -76,9 -99,5
5-13 03 215 -3,22 | -3,22 | -6,48 -18,7 =32 | -324 | -644 -83,1
Huoxawni 7-9 U, 473 +4,77 | +1,83 | +6,6 +19,2 +47.4 | +18,2 | +65,6 84,8
1osc 7-12 U, 417 +4,27 | +2,88 | +7,15 +20,8 +42,5 1 +28,6 | +71,1 91,9
Packocer 8-9 D, 300 -5,43 | -2,11 | -7,54 -21,9 -53,9 | -21 -74,9 -96,8
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9-10 D, 251 |+0,262]+0,822|+1,084| +3,14 | +2,61 | +8,17 |+10,78| 13,92
11-12 D, 323 | +1,1 | -0,58 | +0,52 | 41,51 |+10,94| -5,77 | +5,17 | 12,45

12-13 D, 323 | -1,79 | +04 | -1,39 403 |-17,79| +3,98 | -13,82 | -21,82

Croitkn 1-8 v, 75 |-0,643| 0 |-0643| -1.86 |-639| 0 |-639| -825
10-11 v, 193 |[-1,004] 0 |-1,004| -291 [-998| 0 | -998 | -12,89

13-14 v, 300 [+1,084|+1,084|+2,168| +6,29 |+10,78|+10,78|+21,56| 27.85

OnopHble R, - 321 | 1,07 | 428 12,42 | 31,91 | 10,64 | 42,55 | 54,97
peaKuum R, . 1,07 | 3,21 | 4,28 12,42 | 10,64 | 31,91 | 42,55 | 54,97

ConpsxkeHue OMOpPHOTO Packoca ¢ BEPXHHUM IOSCOM OCYIIECTBISIETCS TaKKe JTOOOBBIM YIOPOM.
CTBIKM PACTSHYTOTO HWKHETO TOsICa PEIICHBI Ha CKBO3HBIX CTAJbHBIX HAreisiX U JCPEBSHHBIX
HaKJIaJKaxX. Y3JIbl KpPEeIJIEeHUS! PACKOCOB U CTOEK K MoscaM (pepMbl pelieHbl B BUE JBYCTOPOHHUX
HAKJIaJ0K U3 MOJIOCOBOM CTajM, MPUKPEIUIIEMBIX K MOsSCaM MOCPEACTBOM LIEHTPOBOIrO 00iITa, a K
AJIEMEHTaM PEUIETKH (ePMBI TBO3/IIMUA BUHTOBBIMU WJTH OOBIYHBIMHU.
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Puc. 35. PacueTrHasi cxema Harpy:keHusi ¢epMbl M JHArpaMMa yCUJIHI B ee 3JIeMeHTaxX
Pacuem sepxnezo nosica 6e3 yuema e2o nepaspesnocmu

BueyznoBas Harpyska oT nIporoHos B nasensx 3-10, 4-11, 5-13 paBHa
P=(gy + Pe)Syplupcos o= (0,323 + 1,59)1,075-3-0,97 = 5,98 xH.

Ota Harpy3ka NpWIOKeHa MO cepeluHe Kaxaoil manenu. M3rubaromuii MOMEHT B cepeiuHe
MaHeNIu

M = PIl/4=5,98-2,15/4 =321 xH-m.

Bepxuuii nosic mpuanmaem u3 6pycbeB cedenuem 150 x 150 MM u mpoBepsieM ero Ha cxKaTue C
m3ru6om o CHulI 11-25-80, m. 4.17. PacueTHble COMpOTUBIIEHUS APEBECHHBI 3-TO COpTa, U3THOY,
cxaThio ¥ cMsaTuio corinacuo CHull 11-25-80, Tabum. 3, o. 1B
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R,=R,=R., =15/y,=15/095 =158 MIla,

7€ Y, - Ko3QQUIHUEHT HaJJeKHOCTHU [0 HA3HAYEHHUIO 3/1aHUH.
JIJist IPUHSITOTO CEYeHUS MTPEIBAPUTEIBHO OINpeesieM

Wopaea = 150-150%/6 = 562,5-10% mv*;
Fp = Fppeq = 150-150 = 225:10% mm%;
A= 1/(0,289h) = 2150/(0,289-150) = 49,6;
® = 3000/A2 = 3000/49,62 = 1,22;
g=1- NI(QR.Fgy) = 1-99,510%/(1,22:15,8225:10%) = 0,77;
Ky=o, +&1-0,)=122+0,77(1 - 1,22) = 1,05;
NIF ey + MICKEW ppeq) = 99,5-10%/225:10% + 3,21-10%/(1,05-0,77-562,5-10%) = 4,42 + 7,06 = 11,48
<R,=15,8 MIla.

IIpoBepkH yCTOIYMBOCTH MOSICA U3 IITOCKOCTH (hepMBI HE TpeOyeTcsi, MoCKonbKy [, = 1,075 = 7b
=7-0,15=1,05 m.

[Manens 2-8 monBepskeHa TOJNIBKO HM3rHOYy OT JaBiieHUs MporoHoB. OrmpenenseM BeTUMYUHBI
Harpys3ok P, P,, P; 1 ONOpHBIE PEAKLUK OT dTUX HAarpy30K R| u R, B Ha4aje ¥ KOHLE NaHenu 2-8

(puc. 36)
P, =P(0,08 +0,5/2)/1,075 = 5,98-0,33/1,075 = 1,84 xH;
P, =P(0,5/2 +1,075/2)/1,075 = 5,98-0,7875/1,075 = 4,38 xH;
P3=P =598 xH;
Ry =(1,84-2,65+4,38:2,15 + 5,98:1,075)/2,73 = 7,55 xH;
R,=1,84+438+598-7,55=4,65kH.

a) 3)
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Puc. 36. Cxembl Harpy:keHusi (pepMbl eTUHUYHON y3J10BOI CHJION M JUATPAMMBI yCUJIHIA
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MakcumanbHbIA U3THOAIOIINI MOMEHT B manenu 2-8 oynetr M = 4,65-1,075 =5 kH-m.

Bepxnuii nosc 15 3Toi naHeau NpUHUMAaeM KOHCTPYKTUBHO criapeHHOro cedenus 2 x 70 x 150
MM M3 MUJIOMATEPHAJIOB 2-TO COPTA.
[IpoBepsieM NpOYHOCTH CEUCHUS MTPU U3rude

MIW = 6-5-10%/(2-70-150%) = 9,5 < R /y,, = 130/0,95 = 13,7 MIla.

Pacuem BEPXHESO nosica ¢ yyemom Hepaspesnocmu

Pacuer BepxHero nosica ¢pepMbl MPOU3BOJIUM 10 CXEME HEPa3pe3HOCTH TPEXIPOJIIETHOM Oanku Ha
ocemamomux onopax. Onopamu 6anku ABIAIOTCA Y3kl pepmbl. OcaKu 3TUX OMOP ONpenesieM Mo
W3BECTHOUN (OpMyJIe CTPOUTEIHHOM MEXaHUKH

A, = Y N,NIELF,),
1

rae N, - oceBoe ycwive B JeMeHTax (GepMbl OT €AMHAYHOM CHUIIbI, TIPHIOKEHHOH B TOM Yy3Ie,

BEPTUKAIBHOE MIEPEMENICHNE KOTOPOTO ompeensercs; N - pacueTHOE OCEBOE YCHIIME B AIIEMEHTax
(bepMBI OT MOJIHOM HATPY3KH 1O BCEMY IPOJIETY; / - JUInHA 31eMeHTa GpepMbl; F| 6p - TUIOMANb OpyTTO

MIOTIEPEYHOTO CEUYEHUsl IJIeMeHTa (epMbl; E 'Hp - IPUBEICHHBIM MOJYJb YIPYTOCTH MaTepualia

a5ieMeHTa (hepMBI, OTIpeIeNIeMblii coryiacHo 1. 6.29.
CxeMbl eIMHUYHBIX Harpy30K Ha )epMy M COOTBETCTBYIOIIME AHArpaMMbl YCUJIMI OT HUX JaHBI
Ha puc. 36, BBIUUCIECHHA OCAaJOK A; IpHuBeAeHBbI B Tall. 24, COINIacHO KOTOPOH CyMMapHbIe

MepEeMEIICHUS AO = 54 MM, Al =90 MM, A2 = 84 MM, A3 =75 Mm.

[Tpon3BoauM neopMaMOHHBIN pacyeT C)KAaTO-U3ruOaeMoil Hepa3pe3HO TPEXIPOJICTHON OalIKu
Ha npocepatoux onopax b, I, /[, K (cMm. puc. 34), HCTIONb3ys UIsl TOrO YPaBHEHUSI METO/a CHJL.
(CripaBOYHHMK MTPOEKTUPOBIKKA. PacueTHO-TeopeTrueckuii. M., 1960, m. 16.5.1.)

CocraBisisi ypaBHEHHUSI TpEX MOMEHTOB M OIyCKas IMPOMEXKYTOYHBIE BBIUMCICHHS, IMOIyYaeM
3Ha4YCHHUs1 MOMEHTOB Ha omopax [ 'u J[: M = 0,007 kH-m; Mq =-0,533 kH-m.

Beruucisem usrn6aromnme MOMEHTBI:
B nposiere b1’

M= Pl/4+MJ2=35982,15/4+0,007/2 = 3,22 kH-m;
B npoutere [ /]
My = Ph/4+(M_+ Mq)/2 =5,98-2,15/4 + (0,007 - 0,533)/2 = 2,95 xH-™m;
B niponete /DK
M, = Pl3/4 + Mq/2 =5,98-2,15/4 - 0,533/2 = 2,95 xH-m.

PacuerHbIM sBIIsIeTCs nposiet K17
[IpoBepsieM NPOYHOCTH CEYSHHS B ATOM MPOJIETE PU CIKATHH C U3THOOM

NIF peq + MWy = 99.5-103/225-10% + 3,22:10°/562,5-10° = 10,15 < Ry, = 110,95 = 11,6
MlTIa.

Pacuem nuoicnezo nosica
Pacyernoe ycunmue U, = 91,9 kH. TpebGyemas miomaabs ceueHus mosica OpyTro
Fgy = Up/(0,75R,)) = 91,9-10%/(0,755,9) = 2,08-10% mm?,

3/1eCh TUIOMIA/b OcabieHus MPUHATA B IEpBOM IpuOmmkeHuu 25 % ot miomanm opyTro;
PacyeTHOE COMPOTHBICHUE PACTSHKEHUIO IPEBECHHBI 2-TO COPTA € YYETOM KOI(PHULHUEHTOB ¥, U

mo:
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R, =my Ty, =0,87/0,95=5,9 Mlla.

TaOonuna 24
Vcunue Aj, MM A, MM Ay, MM As,m
HaHMeHOBafme F o |m 21:5,- pacqcéTTH oit Enp, Yceunne NN, Yeumme NN, Yeumme NN, Yeunne
CTepIKHEH > MIla | N, ot - N, or - N, or - Nyor |-
MM Harpy3Ku - El -F N E, -F - E, -F - I
Np,H Py=1 P =1 pP,=1 Py=1
2-5 2.25-10% 1,5 -99500 |2631,6( -1,08 | +3,902 | -1,83 | +6,612 | -1,56 | +5,636 | -1,24
2-6 2,25-10% 0 -99500 | 4500 | -1,08 | +2,282 | -1,83 | +3,867 | -1,56 | +3,296 | -1,24 | -
2-8 2,25-10% 1,5 -83100 |24323( -0,5 | +1,632 | -0,81 | +2,644 | -1,2 | +3918 | -1,52 |+
39 2,25-10%

1,5 | -83100 (2432,3| -0,5 |+1,632| -0,81 |+2,644| -1,2 [+3918 | -1,52 |+

3-11 2,25-10% 0 -99500 | 4500 | -0,45 | +0,951 | -0,66 | +1,394 -1 +2,113 | -1,24

3-12 2,25-10* 1,5 | -99500 (2631,6( -0,45 | +1,626 | -0,66 | +2,385 -1 +3,613 | -1,24 | -
2-4 2.25-10% 3 -96800 |2199,1| -1,82 | +10,68 | -1,54 [ +9,037 | -1,32 | +7,746 | -1,05 | +
4-5 1,05-10* 8 +13920 |380,74| -0,71 | -6,205 | +0,5 | +4,37 [+0,415| +3,627 | +0,34 | +
5-6 1,05-10* 8 -12890 |277,88| 0 0 -1 +8,527 0 0 0

6-7 1,05-10% 8 +6680 235,06 +0,53 | +4,474 | +0,94 | +7,935 | -0,315 | -2,659 | -0,25 | -
7-8 2,25-10% 8 -17850 |300,12| -0,34 | +2,812 | -0,61 | +5,045| -0,88 | +7,278 | +0,17 | -
8-9 2,25-10% 4,5 | +27850 |[88481| +0,24 | +1,128 [ +0,4 | +1,879 | +0,59 | +2,772 | -0,24 | -

8 -17850 |300,12| +0,05 | -0,414 |+0,095 | -0,786 |+0,105| -0,868 | +0,17 | -
8 +6680 (235,06 +0,06 | +0,506 | -0,135| -1,14 | -0,18 | -1,519 | -0,25
8 -12890 |277,83| 0 0 0 0 0 0 0

9-10 2,25-10%
10-11 1,05-10*
11-12 1,05-10*

12-13 1,05-10% 8 +13920 |380,74|+0,075 | +0,561 | +0,21 | +1,572 | +0,245| +1,834 | +0,34 | +
3-13 2,25-10% 4,5 | -96800 ([1087,5| -0,41 [+4,866 | -0,53 | +6,291 | -0,61 | +7,24 | -1,05 |+
1-4 2,25-10% 3,5 | +84800 |2389,2| +1,62 |+12,087| +1,35 |+10,073| +1,18 | +8,804 | +0,92 | +

1-7 2.25-10% 4 +91900 |2187,9| +0,7 |+5,449 | +1,17 | +9,108 | +1,71 |+13,311| +1,37 [+

J’_

4 +91900 |2187,9( +0,46 | +3,581 | +0,71 | +5,527 | +1,04 | +8,096 | +1,37
3,5 | +84800 |(2389,2 +0,36 | +2,686 | +0,45 | +3,358 | +0,765 | +5,708 | +0,92

1-10 2,25-10*
1-13 2,25-10*

NNV O O PR, RANNEAERARERANN—L,OR~R~O—~

CTBIK HM)KHETO I0sICa OCYILECTBIIsIEM JIByMsI OOKOBBIMU HAaKJIaJKaMU Ha Haresisx JuaMmerpoMm 16
MM.

Cormacto CHull I1-25-80 Tabn. 17, pacyerHyro Hecymyr crnocodHocts 7, kH,
LWINHAPUYECKOT0 Harejsl Ha OJUH LI0B CIUIAYMBAHUS OIIPEeIIAeM:

10 CMATHUIO CPEHETO AIEMEHTA CThIKA

T,=0,5¢d=0,5-15-1,6 = 12 xH;

10 CMSTHIO KpAaifHUX 3JIEMEHTOB CTHIKA
T, =0,8ad=0,87-1,6 =9 xH;
1o u3ruly Harems
Ty =1,84% +0,02a% = 1,8-1,6% +0,02-7% = 5,6 < 250 = 250-1,6> = 6,4 kH.
TpeOyemoe KOIM4YeCcTBO ABYCPE3HBIX HAreNeH MO OJJHY CTOPOHY CTHIKA
n=U,(2T3) =91,9/(2-5,6) = 8,2 wr.

[Tpunumaem 10 Hareneit, U3 HUX 4 HareIbHBIX 0OJITA IS CTSHKKU HAKIIAZOK C TIOSICOM.
[IpoBepsieM TPOYHOCTH CThIKA

Uy/Fyy =91,9-10%/1,65:10* = 5,6 <R, = 5.9 MIla,
rate Fyyp = 2(70-150 - 2:16-70) = 1,65-10% M.

Pacuem snemenmos peutemxku

Packoc 8-9.
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PacuetHoe ycmme oxarnst J{; = 96,8 kH, nmHa packoca /) = 3.10° Mm.
[Ipunumaem ceuenne 150 x 150 MM, F6p = 2,25-104 MM2;
A= 1,/(0,289b) = 300/(0,289-15) = 69,2 < 70;
¢ =1-a(M100)> =1 - 0,8(69,2/100)> = 0,617;
J11/(0F5,) = 96,8:10%/(0,617-2,25-10%) = 6,98 < R, = 11,6 MIla.

PacueTHble ycunus B packoce I[3 = 12,45 kH; I['3 =-4,26 xH; umna [, = 323 cm.

[Ipuaumaem cedyenue 70 x 150 MM W3 muimomarepuana 2-ro copTta W MPOBEPSIEM €ro Ha
YCTOMYUBOCTh

T3 /(QF paeq) = 4,26-10%/(0,118-70-150) = 3,44 < R = 13,7 MIla.
3neck ¢ = 3000/A% = 3000/159% = 0,118,
A= 1,/(0,289h) = 3,23-103/(0,289-70) = 159 > 150 (ra6u. 14 CHull 11-25-80).

CedeHue packoca He yBEJIMYHMBAEM, YUUTBIBAs 3HAUUTEIBHOE €r0 HEJOHAIPSKEHHUE IO CHKATHIO,
U TPOBEPKY MO PACTSIKEHUIO HE MPOU3BOAMM BBUIY OYEBMJHOrO 3amnaca. Packoc 9-1(0 npuHumaem

Takoro e ceueHusa 70 x 150 mm.
Packoc /2-13

Pacuernoe ycuine [, = -21,82 xH, nnuna I3 = 3,23-103 MM.

[Tpuanmaem cedyenue 150 x 150 mm U3 npeBecuHbl 3-TO cOpTa U MPOBEPSEM Ha YCTOMUYUBOCTh
Ty (0F pacq) = 21,82-103/(0,539-2,25-104) =1,8 <R.=8,9 MIla,
rae
@ = 3000/A% = 3000/74,6% = 0,539;
A= 3,23-103/(0,289-150) =74,6.

Onophyto crouky /-8 u ctoiiky /0-1] npuHUMaeM KOHCTPYKTHBHO cedyeHusMu 70 x 150 MM u3
JIPEBECUHBI 3-TO COpTA.

Croiika 13-14
Pacuernoe ycunue pactsokenus Vi = 27,85 kH. IlpuHuMaeM ceueHMe CTOMKM B BUJE TsKa M3

apmaTypHo# ctanu knacca A-II quamerpom d = 16 mm, F, . = 140,8 MMZ;
V3/Fyr = 27850/140,8 = 198 < 0,8R v /v,, = 0,8-285-0,9/0,95 = 216 MI]a,

rae R, = 285 MIla pacyernoe comporuBieHue apmarypHoil crami A-Il; 0,8 - koodduument

YMEHBUICHHS PACYETHOTO CONPOTHBIIECHUS TKEH; Y, = 0,9 - KoohDULUMEHT ycaoBuii paboThI.

Pacuem u koncmpyuposanue y3nos

MapkupoBka y3/10B AaHa Ha puc. 34.

Omnopwsrii y3en 4 (puc. 37).

Konctpyupyem y3en B Buae JIOOOBOTO ymopa packoca BO BKJIAIbIII. BKiIaabllnl KpemuTcs K
HIOKHEMY TIOSICY (p)epMBI ¢ TIOMOIIBIO YIIOpa M3 YTOJIKOB, CTAbHBIX TSHKEH M IEPEBSIHHBIX OOKOBBIX
HAKJIaJ0K, TPUCOEANHIEMbIX HareliIMU K HUKHEMY NOsICY (hepMBbl.

IIpoBepsieM BKIAZBINI HA CMSTHE YCHIIMEM CXKaThs OmopHoro packoca /[, = 96,8 xH. Ilmomans

CMSATHS OTIpeJIesieM 3a BBIUETOM HEOOJBIIOr0 CBECa CEYEHUsS packoca, paBHOTO 16 MM, KOTOPBIA
MOJYYHJICA IIPpU KOMIIOHOBKE Y3JIa,
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F_,, = 150-150 - 150-1,6 = 2,01-10% mm?.
Yrom HakJIOHA PacKoCa K OCHU HUKHETO MosACa OIPCACISACM 10 pUC &Z
tg a= (0,75 +2,25-2,648/8,9)/2,648 = 1,42/2,648 = 0,536; o= 28°12".
Hanpspkenue cMmsatus
Oy = A /Fey = 96,8:10%/2,01-10* = 4,8 < R, /¥, = 7,6/0,95 = 8 MITa,

rae R.yq - PACYETHOE CONPOTHUBIIEHUE IPEBECHHBI 3-TO COPTAa CMATHUIO MOJ yriaom o = 28°12" k

HaIpaBJIEHUIO BOJIOKOH, omnpeaensiemoe 1mo hopmyie (2) CHull 11-25-80.

bokoBbie Hakimanku npuHumaeM cedeHremM 70 x 150 mm. KpermeHwe vX K HMKHEMY IMOSICY
ocymecTBisieM Ha 10 Harensx quamMeTpom 16 MM, 5 U3 KOTOPBIX SIBIISIFOTCSE OOJITOBBIMH.

[TpoBepsiem OOKOBbIE HAKJIAJKU Ha CKAaTHE

Uy /F = 81,8-103/[2(70-150 - 2-16-70)] = 5,13 < R, = 13,7 MI1a.

Onpenensiem TpeOyeMoe ceueHUe PacTIHYTHIX YeThIpeX TsDKeH U3 apMarypHoi cramu A-I1.
Fyp = Upy /(R ym m) = 84,8:103:0,95/(285-0,9-0,8-0,85) = 457 mm?,

rae m = 0,85 - koadduimeHT, yunTeIBaromuid HepaBHOMEpHYIO padoty Tsoken (CHull 11-25-80, m.
3.4).
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Puc. 37. KoHcTpyKuun onopHoro y3ja «A» 0pyc4aroii ¢pepmbl

1 - GonTel muameTpoM 16 MM; 2 - Hareau guaMeTpoM 16 mum; 3,4, 5 - yronku 15 x 75 x 6; 6 - monoca 465 x 50 x 3 mwm; 7,
8 - 6onThl quaMeTpoM 16 mm; 9 - nepepsiaaas Hakmagaka 1020 x 150 x 70 mwm; 10 - rBo3au ¢ Hapeskoi K5 x 70

ITpunanmaem Tsxu tuamerpoM 16 Mm ¢ utomaneto £ = 4-140,8 = 563,2 > 457 MM2.

[IpoBepsieM MNPOYHOCTH TPU H3rUOE TOPU3OHTANBHBIX YroyikoB. [loroHHas Harpyska,
MPUXOJALIAACA HA BA YTOJIKA, HAXOAUTCSA

q = Uy/b = 84800/150 = 505 H/mwm,
U3rH0aroUii MOMEHT B CEpeMHE TpoJieTa

M =565-150-110/2 - 565-75%/2 = 4,66-10° - 1,59-10° = 3,07-10% H-mwm;
TpeOyeMblii MOMEHT COTIPOTUBIICHHUS OJTHOTO YTOJIKa

_ _ 6 _ 3 2
Wyr = My, /(2R ) = 3,07-10°0,95/(2-245,0-0,95) = 6,27-10% mwt%,
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rae R = 245 Mlla - pacueTHOE CONPOTUBIIEHUE M0 Ipenenay TekydecT cranu BCt3nc tonmuHoin 4

- 10 mm.
[Ipuaumaem yronku 75 x 75 x 6 mm o I'OCT 8509-72 ¢ u3sm., 1uist KOTOPBIX

1,=46,6-10% mm*; Zy = 20,6 mv; W, = 1./(by, - Z) = 46,6:10%(75 - 20,6) = 8,57-10° > W, =
6,27-10° Mm°.

CeueHne BEpTUKAIbHBIX YTOJIKOB IPUHUMAEM TaKxke 75 X 75 x 6 MM.

K HmXHEMy KOHIy OINOPHOM CTOMKHM Ha TBO3JSAX C HApE3KOM AHMaMETpOM 5 MM KpemsTcs
JIBYCTOPOHHHE IMOJIOCH! TONIIMHON 3 MM, mupunoit 50 MM u3 ctanu BCr3nc. Hanbonbinas necymas
CIOCOOHOCTH OJIHOTO TBO3/1s Ha M3rn6 cocrapisger (CHull 11-25-80, tabn. 17, m. 3):

T=4d? =4-0,5> = 1 xH;
TpebyemMoe KOIMUECTBO TBO3/CH

n=V{/T=28.25/1=28,25 wr.,

T.€. IO OJIHYy CTOPOHY CTOMKH JOCTaTOYHO S5 rBo3aei. KOHCTpYKTHBHO W3 YCJIOBHUSI COKpalleHUS
THUTIOPA3MEPOB TOJIOC, UCTIOIB3YEMBIX B OCTAIBHBIX y37aX (epMbl, IPHHUMAEM TOJIOCHI JUTHHOU 540
MM Ha 16 rBo3asx.

Kpenienne koHIa CTOMKM K BepXHeMy Mosicy (hepMbl MPOM3BOAUTCA MOCPEICTBOM CTSKHOIO
Oonra guamerpoM 16 MM, MIOTHO OOXMMaromero yseia. B srom y3me Oonar paboraeT Kak
NIBYCpPE3HbIIl Hareiab. YToJl HAaKJIOHA YCHWJIHMA Ha OONT K MPOJOJIbHBIM BOJIOKHAM BEPXHEro Mosica
cocrapisieT o = 90° - 14° = 76°, rae 14° - yron HaknoHna BepxHero nosica. Kospdunumenr k, = 0,647

onpenensiem o CHull 11-25-80, Tabmn. 19. Toraa Hecymas crmocoOHOCTh ABYCPE3HOTO O0ITa

T=22,5d2 k. =2.2,51,62 /0,647=103 > ', = 8,25 kH.

60""”(5{ M}ﬁ
. 82171 41, 120 120 120
—)1 \ .\ “a‘ )
o st W
- [~
u— . , e L
1[ gt e m“—% R ]
- 3 .|
y
74 —_ 7 M
5 A 2
~J
N
-JOIJ &
N
& 55 H

Puc. 38. Y3ea «b» OpycuaToii pepmbl
OrnpezensieM IMHUPUHY OMOPHOW MOIYIIKU U3 YCIIOBUS CMSITUSL €€ TOMEpPEeK BOJIOKOH OMOPHOM
peakuueii pepms R , = 54,97 kH
bor = R 47,/ (DR 00) = 54,97-103-0,95/(150-3) =116 Mmm.
[IprHMMaeM NMoaymIKy MUPUHOU 15 cm.
V3ea b (puc. 38)

B y3ne cxomsTca 1Ba SI€MEHTa BEPXHEro I0sCa, OMOPHBIM M PACTSIHYTHIM PACKOCHI.
KoHcTpyupyem y3en mpocThiM JIOOOBBIM YIOPOM OTOPHOTO Packoca W BEpXHEro mosica. B Touxe
nepeceyeHusl ocell yCTaHaBIMBAEeM LIEHTPOBOM OONT. DTUM OOJTOM CTATHBAIOTCS TaK)K€ CTaJbHbBIE
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HIOJIOCHI y3J1a PacTSHYTOrO packoca U Opychsl OTIOPHON HameNn BEpXHEro nosca. B y3ie onopHsIii
pPacKoc COEMHEH C JIByXBETBEBBIM 3JIEMEHTOM OIOPHOW HaleNu CTSKHBIM O0JITOM auamerpoMm 16
MM. KOHIIbI BeTBE# OMOPHOMN MaHEeNIn COeITUHSIOTCS C BEPXHHUM IOSICOM JIByMsI O0JITaMH AUaMETPOM
16 MM.

[Ipuaumaem neHTpoBOM Oont nuamerpoM 20 MM. YTOJ HakJIOHAa PacTSIHYTOTO packoca K
IIPOJIOJIBLHBIM BOJIOKHAM JPEBECHHBI BEPXHETO 1105Ca PABEH:

0y = ¢+ @y =14°+34°16"=48°16/,
rae @5 = arctg (1,42/2,084) = 34°16",

k= 0,72; -k, =0,848.

Hecymas cnocoOHOCTh 0JTHOTO YCIIOBHOTO cpe3a Oosta guametpoM 20 Mm:
Mo CMATUIO APCBCCUHBIL

T, = 0,5cdk, = 0,5-15-2,0-0,72 = 10,8 xH;

1o u3rudy 6oxira
Ty =2,5d2 [k, =2,522.0,818 = 8,48 kH.

PacuetHoe ycunue Ha onuH cpe3 6osta
D5/2=13,92/2=6,96 xH < T, = 8,48 xH.

CranbHbIe MOJIOCHI KPEMATCS K PACTAHYTOMY PAacKOCy TBO3JAMHM IHAMETPOM S5 MM, IiuHou 70
MmM. Hecymast cioco6HOCTh 0/1HOTO TBO3/s Ha M3ru0. Tpedyemoe Konu4ecTBO rBo3ae

iy = /T =13,9/1 = 13,9 mrr.

[Ipunumaem 16 reo3aeit, 1o 4 reo3s B 2 psiia ¢ IByX CTOPOH packoca.

[IpoBepsieM povYHOCTH MOJOCH 50 X 3 MM, OCIIa0JIEHHOI OTBEpPCTHEM IO IIEHTPOBOM OONT, Ha
pacTsKeHue:

Fo=(50-1-21)3 = 87 mm?;
JL,/(2F ) = 13,92:10%/(2-87) = 80 < R y./y, = 245-0,9/0,95 = 232 MITa.

IIporu6 ¢gepmsi

MakcuManpHbIl POrMO 1O HWKHEMY IOACY (EpMBI OT pAacYeTHOW Harpyskm A, = 82 Mm.

OTHolIeHNe HOPMATUBHBIX HAarpy3ok Ha 1 MM? MOKPBITUSL C YUETOM COOCTBEHHOTrO Beca (epMbl K

pacuetHbiM coctaBisiet (1,293 + 0,128)/(1,913 + 0,141) = 0,692, cOOTBETCTBEHHO MaKCUMaTbHBIN
nporu® (pepMBI OT HOPMATHBHBIX Harpy3ok A" = 820,692 = 57 mm, uto coctapnser /314 < 1/300.

OO0muit BU 3aIIpOCKTUPOBAHHOM OpycuaToit ¢epMbl MoKa3aH Ha puc. 39.

[Ipumep 2. 3anmpoeKTUPOBATh METAJUIOEPEBSIHHYIO TPEYTOJIbHYIO YEThIpEXHANCIBHYIO (hepMy
npoJsieroM 18 M, mmrarom 3 M ISl YTEIUIEHHOTO TTOKPBITHSI IepeBooOpadaThiBatomiero mexa (puc. 40).

BepxHuii mosic cCOCTaBHOIO CEUEHHsI U3 COCHOBBIX OpycheB 2-r0 M 3-ro cOpTa Ha IJIACTUHYATHIX
Haressix. Hwkuuii nosic u3 apmatypsoii cranu kinacca A-IIL. ITo ¢pepme yknaapiBaroTcs yTemIeHHbIE
TUTUTBI TTOKPBITHS UpUHOW 150 CM, KpOBJIS M3 BOJHHUCTBIX acOECTOIEMEHTHBIX JUCTOB. PaiioH
CTPOUTENLCTBA T. ApXaHTeNbCK. Y CloBuUs dKeIuTyaTauu A-3 mo tadn. 1 CHull 11-25-80.
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Puc. 40. MeTtanionepeBsiHHas TpeyroJibHasi pepMa ¢ BepXHHM I0SICOM COCTABHOI'O CeYCHHS U3
OpychbeB Ha IIACTHHYATHIX HATEJIAX

a) TeOMeTpHUYecKas cxeMa; 6) oOIuid BUI GpepMbl

Tabnuma 25
No mm. DnieMeHTHl epMBI Ycunue, kH Nenm. | DnemeHTHI epMbl Ycunue, kH
1 OnopHas na"enab BEPXHEro mnosica -192,7 3 Huoxuuil nosic +182,45
4 Packocsl -51,25
2 |KoHbKOBas aHeJb BEPXHEro nosca -127,1 5 Croiika +53,3

Bricota depmel B cepeaune hy = 2,96 M, uro cocrapnser //6. Ilpu ykmone xposau 1:3 yron
HaKJIOHAa BEPXHETO Tosica

o=18°25%sin o =0,3162; cos o= 0,9487.

CobcrBennblii Bec nokpeitust g; = 0,467 kH/M2,

g =gy/cos 0.=0,467/0,948 = 0,49 kH/m? TOPU30HTAILHOU MPOCKIIHH.
CoOcTBeHHBIN BeC epMbI
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g, = (g + P/[1000/(K ,]) - 1]= (0,467 + 1,5)/[1000/(4-17,8) - 1]= 0,15 xH/m.

HopMmatuBHast cHeroBas Harpyska it 1V paiiona »a 1 M2 TOPHU3OHTANBHOIM TT oeknuu PH. =15
C b

kH/M%; npu g"/P", = (0,467 + 0,15)/1,5 = 0,41 ko3ddunmenT neperpysku pasen 1,6.

CyMmMmapHas Harpy3ka Ha | M TOPU30HTAIBHOM MPOSKIIUU (PEPMBI:
HOpMAaTUBHAA

" = (g% + g"., + P1)3 = (0,49 + 0,15 + 1,5)3 = 6,42 xH/m;
pacdeTHas
gy = [(g"] + gy + PP ]3 = [(0.49 +0,15)1,1 + 1,5-1,6]3 = 9,31 kH/m.

PacuetHble ycunust B CTpeKHAX (EepMbI U HATPY>KEHUU 110 BCEMY MPOJIETy JaHbl B Tabm. 25.
OnopHele peakuy OT paCYETHON Harpy3Ku

A=B=qyl/2=9,31-17,8/2 = 82,86 kH.

Ceuenne ONoOpHOM MaHENM BEPXHEro IMosica KOHCTPYHPYEM COCTaBHBIM M3 Tpex OpycheB

mupuHO b = 15 cm m oOmielt BoicoTo £ = 3 x 15 = 45 cM, COCIMHEHHBIX MEXIY COOOM
Oepe30BbIMH TIACTHHYATHIMU HAreIsIMH, IPHYEM KpailHHe OpyChsi CEUEHUS] U3 BTOPOTO, & CPEAHHMIA
U3 TPETHEro copTa ApEeBeCHHbI COCHBI. OTMOPHBIN y3€ MPOEKTHUPYEM TaK, YTOOBI OH HE BBHIXOAMI 3a
rabapuThl CeUeHHUsl KOJIOHHBI. Y CHIIME B OTIOPHOM MaHeNn BEPXHEro Mosca nepeiaeTcs IeHTPaIbHO.

PacueTHpIii HM3THOAIONIMIT MOMEHT OT BHEY3JIOBOH paCHpEeNICHHON Harpy3kH B CepeluHe
OTIOPHOM MaHEJIN ONPeIeIsieM KakK B OJHOMPOJICTHON Oake

M = g,[?,cos? a/8 = 9,31-5,87%0,9487%/8 = 36,1 kH-m.
[Tmonaae monepeyHoro CEUYEeHUs HIEMEHTA
T _ 4 2

Fiaeq = bh=150-450 = 6,75-10* mm%;

MOMCHT COHpOTI/IBHeHI/IH
W = bh2/6 = 150-450%/6 = 5,06-10° Mm>;
pacquHLIe COHpOTI/IBJ'IeHI/ISI
R,=R_=R, = 15myy,=15:0,9/0,95 = 14,2 MITa;
JUISL IPEBECUHBI 2-T0 cOpTa. AHAIIOTUYHO JJIs ipeBecuHbl 3-ro copta - 10,4 Mlla:
Mo = Io/r = 587/(0,289-45) = 45;
A=y =1,1845 =53,
rac

w= 11+ K bhn, [I3n) = [140,08-45-15-2/(587*-8) = 1,18 CHull 11-25-80, dhopmyma (12);

Koy = 1,4/(8b,,) = 1,4/(1,2-15) = 0,08;
¢ = A2 =3000/532 = 1,06;
&= 1-NI(QRFg,) =1 -192,7-10%(1,06:14,2-6,75-10%) = 0,81;
M, = MIE=36,1/0,81 = 44,6 xH-m;
Wopaca = WK = 5,06-10%-0,85 = 4,3-10° mws3.

[TpoBepsieM MakcUMaIbHOE HANIPSDKEHUE B OMOPHOH manenu no ¢popmyie (28) CHull 11-25-80
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NIF e + My Wy = 192,7-10%/6,75-10% + 44,6:10%/4,3-10° = 13,4 < R, = 14,2 MI1a.

pacu pac4

JIJisi KOHBKOBOUM TMaHENW MPUHUMAEM CEUeHHUE U3 ABYX OpycheB 3-TO copTa 0oOmIei BBICOTON /1 =
30 cm u mmpuHO# b = 15 cm.

Fgp=150-300=4,5-10% mm%;
M3rU0aloMNi MOMEHT OT Harpy3KH B CEpeIMHE MpoJieTa
M, = g,/ cos? /8 = 9,31:351%:0,948%/8 = 12,9 kH-m;

pa3rpyKaronmii MOMEHT OT MPOJO0JIbHOM CUJIBI B CEPEAUHE MPOJIETa KOHBKOBOW MAHEIHN
M= Ne=127,1-0,0375 = 4,77 xH-m;

MaKCUMaNbHbIA u3rubarommii MomeHT M, = 8,6 kxH-M ¢ yueroM pasrpyxaromiero MOMEHTa,

MMEIOIIETO TPEYroNbHY0 (GOpMy, HE COBMAJAET C CEpeMHOM MpoJjeTa, a HAXOAUTCS Ha PACCTOSIHUU
1,97 M oT n€BOI ONOPBI:

Fgp=150-300 = 4,5-10% mm?; 1= 150-300%/6 = 2,25-10° mm*;
Mo = lo/r = 351/(0,289-30) = 40,5; A = ph = 1,17-40,5 = 47,4;
u onpexaensiem o CHull 11-25-80, ¢popmymna (12)
¢ =3000/47,4% = 1,34;
§=1-NI(QRFg,) =1 -127,1-10%(1,34-10.4-4,5:10%) = 0,797;

NIF paeq + MJEWK ) = 127,1-10%/4,5-10% + 8,6-109/(0,797-2,25-100-0,85) = 8,46 < R, = 10,4 MI1a.

pacu

DneMeHTaM OIOPHOM 1 KOHbKOBOM MaHelnel npuaaeTcs BoIru0, pasubiil 1/200/.

Bbpychst BepxHero mosica COeIMHAEM CKBO3HBIMU OEPE30BBIMH TUIACTUHKAMHU TOJIIUHON 12 MM 1
mmHOoU 58 Mm. [llar mexny uractuakamu S = 106 = 120 mm. Hecymiast cnocoOHOCTh OJTHOTO Haress
(CHullI 11-25-80, 1. 5.29):

r=0,75b,,=0,75-15=11,25 xH.
TpeOGyemoe KOIMYeCTBO TUIACTUHOK B OTIOPHOM MaHeNu onpeaenseM no Gopmyne (45)

My = 1,2MSg,/(Els, T) + kNIT = 1,2-36,1-100-4/(0,81-3-450-11,25:10%) +0,2:192,7-10%/11,25-10° =
17,2 mr.,

MPUHUMAEM

Ny, = 0,41/5=0,4-5870/120 = 19 > 17,2 .

3nech 3HaueHne k = 0,2 MPUHATO MO YCIOBUSAM yIOpa BEPXHETO KOHIIA OMOPHOM MaHEIH TOJBKO
cpeaHuM Opycom.
JIns KOHBKOBOW TaHenW TpeOyeMoe KOIMYECTBO IUIACTUHOK 7, = 12 mrT. ompexaensem

aHAJIOTMYHO U3 YCJIOBUSA YIIOpa B ONOPHYIO IIaHENb TOJIbKO HUXKHETO Opyca.

HwxHuii pacTsHyThlii mosic (epMbl TPOSKTHPYEM H3 apMaTypHOH CTaau NEepUOIUYECKOTrO
npoduns knacca A-II1 B Buae OAMHOYHOTO TSIKA.

CeueHue Tska onpezenseM 1o Gopmyie

F=Ny,/R, = 182,45:10°0,95/375 = 463 m?,

MPUHUMAEM TSDK IHamMeTpom 25 mm, F'=491 > 463 MM2.
Ha koHIle OJMHOYHOTO TsKa 7Sl COSAMHEHUsS €r0 C MapHBIMU TsHKAMHU OTIOPHOTO y3la (hepMbI

IpUBapeH HAKOHEYHHK C pe3h00il M3 TOW e cramu. TpebOyemMasl IUIOMIAab HETTO HAKOHCYHHKA
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cocTaBiisieT 579 MM2, MPUHUMAEM €ro AuaMeTp 32 MM C IUIOMIAIbI0 ceueHust HeTTo 640 MMZ.

HakoHeuHMkyu npuBapuBaeM K TSDKY C IOMOILBIO HAKJIAJOK U3 apMaTypHou cranu A-II1.
2

2

TpeOyemas mionaab ceUeHUs MapHBIX TSHKEH B OaliMake OIMOPHOTO y3i1a COCTaBISET 545 MM

MPUHUMAEM 2 TsKa 1uameTpoM 20 MM C TUIOIIAIbl0 ceueHus 628 MMZ.

B nemsix yHudukanum cxatbie pacKochl BBITTOTHSIEM U3 OpycbeB 3-ro coprta ceuenueM 150 x 150
MM:

lo=382, cm, T, 0,289/h =4,35 cm,

A=1yr.=382/435=88,¢= ANZ =3000/882 = 0,386.
[IpoBepsiem packoc Ha yCTOMYHUBOCT:

N=51,25«H; F...=150%=2725-10 mm?;

pacu
NAQF ppeq) = 51,25-10%/(2,25-10%0,386) = 5,9 < R, = 10,4 MI1a.
Harmpsixenus cMaTHsi BEpXHETo mosica pepMbl OT TOpIia packoca

Gy = NIFoy = 51,25:10%/2,25.10Y=2,2 <R\, = 6,3 MITa mpn o, = 43°.

cMO

PacTsiHyTy10 CTOMKY NPOEKTUPYEM U3 apMaTypHO#l ctanu kiacca A-I11 B BUie 0IMHOYHOTO TsKa,
Tpedyemasi IJIomaab ceueHus: koroporo 135 MMZ; MPUHUMAEM TSDK AMaMeTpoM 14 MM C mIomaapio
ceuennst 154 mm2. HaKOHEUHNKH K TsDKaM MPUHUMAEM TUaMeTpoM 18 mMm.

Pacuem y3n06 ghepmoi
Onopubrii y3ea (puc. 41, a)

Tpebyemast momags CMIATHS B OTIOPHOM Y3JI€ 101 TUTACTUHOM, Tepealoield yCuine oT HUKHETO
1osica Ha BEPXHUH,

Fey=NR, = 182,4510%/12,6 = 1,45-10% mm?,

rae R, - PacuyeTHoe CONPOTUBJICHHE CMSTHIO APEBECHHBI 2-T0 COpTa MOA yrioMm o = 18°26" k

BOJIOKHAM C y4€TOM K03(GHULUEHTOB M, U 7,,, onpeenserca no gopmyie (2) CHull 11-25-80.

[Ivprna miacTUHEI paBHa mUpUHE nosca 150 MM, Toraa BeIcOTa MIaCTHHBI A = 1,45- 104150 =
97 MM; KOHCTPYKTHBHO IIPUHUMAEM BBICOTY IUIACTHH A = 250 MM, F,,, = 150-250 = 3,75-104 MM,

JaBnenne Ha 1 MMZ [TACTHHBI COCTABIISET:

g =NIF,, = 182,45:10%/3,75-10% = 4,86 H/mm?;
MaKCHUMaJbHbIA NOTHOAIOIINKA MOMEHT B IJIACTUHE Ha 1 MM ee IUPUHBI
M =g /12 =4.86(150 + 10-2/2)*/12 = 9,74-10° H-mw;
TpeOyeMblii MOMEHT CONPOTHUBIICHUS TUIaCTUHBI
PSS = My, /(R ) = 9740-0,95/(245-0,95) = 39.8 MM,
rae Ry - pac4yeTHOE COMPOTUBJIEHHUE M0 TIpeaey TeKydectu craiu BCt3mc.

[IpyHrMaeM 1UIacCTUHY TOJIIMHOM 18 MM, MOMEHT CONpPOTHBIEHHUS KOTOpoWH W = 1-182%/6 = 54

MM > 39,8 MM,

CBapky ymOpHOW IUIACTMHBI C OOKOBBIMH IUTACTHHAMH OaliMaka IMPOW3BOIUM CIUIONTHBIM
JBYCTOPOHHUM IIBOM TOJNIMHON 8 MmMm. IlapHble TsKuM mnpuUBapuBaeM JIBYCTOPOHHHUM IIBOM
TommuHON 10 MM, mmuHOM 10 cM.

TpeOyeMas mIo1ma b CMIATHS OIIOPHOM IJIOCKOCTH
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F\, = AY,/(m R ) = 82,85-103:0,95/(0,9-3,2) = 2,74-10% mm?,

rae R, . - pacyeTrHoe CONPOTHBICHWE IPEBECHHBI cMmsthio mpu o = 90° - 18°16" = 71°34"

Tpebyemas mmpHHa MIOWAAKK cMATHS a = F,, /b = 2,74-104/ 150 = 182 mm, npuaumaem a = 200

MM.
Lo
a) ) 170 58 A\
18,140, 470} N, S\S
ol .
\A\ / [
1\
. 148
\\ [-L
& - / =5 =1 7
. S:\"h ’;(\\Ain-. b P \‘i’ mumr] __,.L,_‘_ :
a7 . = 7 G Ry
Ny o —m
= ﬁ;\'b’/\\/r{: R * ‘;3
2 AL 1 10 S \ A
8/ \

Puc. 41. Y3ab1 MmeTa/u101epeBHHOH TPEYTroJbHOH GepMbl

@) OTIOPHBIN y3€IT; 6) KOHBKOBBIHN Y3€IT; 6) CPEIHUN y3€JI HIKHETO Mmosica; | - mapHbie TsHxu quaMmerpoM 20 mm; 2 -
HaKOHEYHHUK quameTpoM 28 mm; 3, 4 - momoca 150 x 110 x 10; 5 - yromok 125 x 80 x 10; 6 - aHTHCENITHPOBAHHAS
TIOJIKJIAKa; 7 - ymopHas cTeHka 6ammaka 250 x 190 x 18; 8 - momoca 250 x 110 x 10; 9 - kpenexnsie BuHTHI, 10, 11 -
60aTHl TaMeTpoM 16 mM; 12 - nepeBsiaaas Hakyanaka 70 x 150 x 930; 13 - Tsox muametpom 14 mum; 14 - mraii6a 110 x
110 x 10; 15 - yromok 125 x 80 x 10; 16 - mnactuna; 17 - Banmuk quameTpom 36 mm; 18 - 6ot quamerpom 16 mm; 19 -
mostoca 310 x 100 x 18; 20 - Tsbk AEamMeTpoM 25 MM

KonbkoBblii y3eJ (cM. puc. 41, 0)

Tpebyemas momanas maiObl IS Iepeaadl YCUIUsS OT PacTSIHYTOM CTOMKH BEpXHEMY IOSCY H3
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YCJIOBI/IH CMATUSA
Fy =Ny J(myR ) = 53,31030,95/(0,9-3,2) = 1,76:10% mn?,
2

npuHuMaeM a0y u3 cranu BCr3nc paszmepom 140 x 140 MM, ¢ miomaabpio HETTO 1,94-104 MM~
Tonumny maitdsl onpeaenseM U3 ycnoBus ee u3ruda u npuHumaeM 10 M.

¥Y3en HHKHero mosica (cM. puc. 41, 8)

Mertannuueckue IeTany, BXOISAUIME B Y3JI0BOE€ COEIMHEHHUE, BBINOJIHAIOTCS M3 cranu BCr3mc.
CeueHue yrojkoB 10 pacueTy Ha pacTskeHue npuHATo 125 x 80 x 10 MM, a ceueHne NpUBapEeHHbIX

K Tsbkam osoc - 310 x 100 x 18 mm. CoearHEHHE TIOJIOC C YTOJIKAMU OCYIIECTBIISIETCSA C MOMOIIBIO
BaJIMKOB, IMAMETP KOTOPBIX OMpPEeIIsieM U3 YCIOBHS U3ruda U MpuHUMaeM 36 MM.

Apku

6.37. I'HyTOKIEEHbIE AECPEBSHHBIE apKH, KakK IPAaBHIIO, CIEAYyET MPOEKTUPOBATh KPYyrOBOTO
OuepTaHUsl MOCTOSHHOTO MPSIMOYTOJILHOTO CEYEHUSI C COOTHOIIEHUEM CTpPEJIbl MOJAbEMA K MPOJIETY
CBbIIIE 1/6 ¥ MIUPUHBI K BEICOTE ceueHus cBoimie 1/8.

OdepraHue CTpENbYATHIX TPEXIIAPHUPHBIX apOK OMPEAENseTCs W3 YCIOBHH oOecredeHus
3aJJaHHOTO BHYTPEHHEro rabapurta 3[aHus; MPH 3TOM CTpely MoJbeMa MOIyapoK PEKOMEHIYETCS
npuHuMath 1/12 - 1/15 navuHbl XOpabl TOTyapKH.

Pexomenayembie cxembl, TPOJIETHI U APYTHE FEOMETPUUECKHUE MapaMETPhbl apOK MPE/ICTABIICHbI B
Tabs. 1.

6.38. Pacuer M NPOEKTUPOBAHME apOK CIEAYET MPOU3BOAUTH IO MPABWIAM CTPOUTEIBHOMN
MEXaHUKH U B coorBeTcTBUU co CHulI -11-25-80, nm. 6.25 — 6.27.

6.39. OmopHoe pAaBieHHME M pPaclnop OT apoOK B 3aBUCUMOCTHM OT KOHCTPYKLIMH 3/IaHUS
BOCIIPUHUMAIOTCS OTACIBbHBIMU (DYHIAMEHTAaMU WU JKEJIe300€TOHHBIMHM, KaMEHHBIMH HECYITUMU
KOHCTPYKUHUSAMM 3[aHUs, @ TAKKE CTATbHBIMU 3aTSKKAMM.

Onupanue apok Ha (pyHAAMEHTHI WIM HeCcyllre KOHCTPYKUUU 3/1aHUs U COMpPSDKEHHE B KOHBbKE
MOTYT OCYILECTBIISITHCS:

a) HEMOCPEJACTBEHHBIM YIIOPOM YacTH TOPILIOBOI MOBEPXHOCTH, LIEHTPUPOBAHHOW MO OCH apKH;
npu 3ToM (QUKcalks OMOPHBIX YYAaCTKOB apKh B IMPOCKTHOM TIOJIOKECHHH OCYIIECTBISICTCS C
UCTIOJIb30BAHUEM CIICIUANBHBIX CTATbHBIX COCIUHUTENBHBIX DJIEMEHTOB (IUIACTHH, YTOJKOB,
IIBEJUIEPOB);

0) uepe3 cTalbHOM IapHHP.

6.40. ITnomanku, nepeaamline yCUIUE pacropa B TOPLbI apKU, JOJHKHBI ObITh OPUEHTHPOBAHBI
HOPMAaJIbHO K €€ OCH.

B apkax ¢ 3arspkkamu posietoM 6omee 30 M 0/IHA U3 OTIOP YCTPAaUBAETCS MOIBHIKHOM.

Pacrop monorux IByXIIapHUPHBIX apoK MPHU CTpelie moabemMa A0 1/4] pazpemiaeTcst onpeaesTh,
KaK B TpeXIIAPHUPHBIX.

6.41. Pacuer apok Ha IPOYHOCTh MPOU3BOJIUTCA MPHU CIEAYIOIINUX COUYETAHUAX HAIPY30K:

a) B moyiorux apkax (f' < 1/31);

pacdeTHasi TIOCTOSIHHAasT W BpeMEHHas (CHEroBas) HAarpy3Kd Ha BCEM MpOJeTe M BpEeMEHHAas
Harpy3ka oT MOJABECHOr0 000pyAOBaHNUS;

pacdeTHass TIOCTOSIHHAs Harpy3ka Ha BCEM IMPOJIETE, OJHOCTOPOHHSS BpEeMEHHas (CHEroBas)
Harpy3ka Ha MOJIOBHHE MPOJIeTa U BpEMEHHasi Harpy3ka OT MOJBECHOT0 000pYI0BaHMUS;

pacueTHas TOCTOSIHHAsi Harpy3ka Ha BCEM IpOJIeTe, OJHOCTOPOHHAS BpeMEHHasl (CHeroas)
Harpyska, pacrpeesieHHas 1o TpeyroJibHUKy Ha nojoBuHe npojera (CHull 11-6-74, Tabmn. 5, . 2), u
BpEMEHHas Harpy3ka OT MOJBECHOT0 000pYI0BaHMS;

0) B cTpenbuatThix apkax (f = 1/3/) - pacueTHas MOCTOSIHHASE M BPEMEHHAs (CHETOBas) Harpy3KH
Ha BCEM IMpoJIeTe U BpEMEHHas Harpys3Kka oT MOJIBECHOTO 000py/10BaHUS;

pacueTHasi MOCTOsTHHASL HArpy3Ka Ha BCEM MPOJIeTe, BpeMEeHHasl (CHETroBasi) Ha MOJOBUHE MPOJIeTa
unn vactu ero B cootBerctBuM co CHull 11-6-74 u BpemeHHas Harpy3ka OT ITOJBECHOTO
o0opyI0BaHNs;

BETPOBAsi HArpy3Ka C MOCTOSIHHOM U OCTAJIbHBIMU BPEMEHHBIMU Harpy3KaMHu.

6.42. Ilpu pacdere IByX- U TpEeXUIApPHUPHBIX apOK Ha HECUMMETPUYHYIO HArpys3Kky, paz0oneHue
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NocjaeAHEW Ha CUMMETPUYHYI0O U KOCOCUMMETPUUYHYIO COCTABIISAIOLIUE MPOU3BOJUTCS IO BCEMY
MPOJIETY apKH.

6.43. PacueTHBIM CEUYEHMEM apKH Ul KaXKJ0r0 COYETAHMs HArpy30K IPHU pacdyeTe Ha IMPOYHOCTh
ABIISICTCS CEYCHHE C HAWOOJBIIUM H3THOAIOIIUM MOMEHTOM, JJISi KOTOPOTO ONpEIeNseTcs TakkKe
HOpMaJsbHas CHJIa; MPOBEpKa HOPMAJIbHBIX HANPSKEHUM B HEM OT CKAaTHs C U3rMOOM IPOU3BOIUTCS
B cootrBeTcTBMH co CHull I1-25-80, mm. 6.25 — 6.27.

[Ipumep 1. 3anpoekTUpOBATH TPEXIIAPHUPHYIO JOLIATOKICEHYIO apKy KPYroBOro O4YepTaHUs
JUTSL IOKPBITUS OTAIUTMBAEMOTO CIIOPTUBHOTO 3AaHHUS.
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Puc. 42. Ilonepeuynslii pa3pe3 U IVIaH APOYHOI0 NOKPBITHSA

Kposns uz oyunxosannoti cmanu, Ilnumvl nokpvimus pazmepom 1,5 x5 M ¢ Munepanio8amuvim ymeniumenem,
I'nymoxneenasn apxa 240 x 1344

Hcxonublie naHHLIE

ApKa MOCTOSIHHOTO MPSIMOYTOJIBHOTO cedeHus, npojer / = 60 m, crpena noasema f= 11 m > /6
npu mare 6 M, oropsl xenezo0eTonHbIe (pHc. 42). Paiion crpoutensetia 1l mo cHeroBoit Harpyske.

Orpaxpgaromasi 4acTb MOKPBITHUS COCTOMT M3 YTEIUIEHHBIX IUIAT pasmepoM 1,5 X 6 M,
YKJIa/IbIBAEMBIX HEMOCPEACTBEHHO Ha apku. Ilo miumTam ycTpauBaeTcsl KpOBJs M3 OLMHKOBAHHOMN
CTaJIH.

VY CTONYMBOCTB apOK U3 INIOCKOCTH 00ECIIeUnBaACTCs NMPOJOIbHBIMU JAECPEBIHHBIMU peOpaMH IUIUT
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U CTaJbHBIMU JHATOHAIBHBIMH TSKAMH, KOTOPBIE PACIIONOKEHBI M TOPLIAX 3/aHUS U uepe3 24 M
BJIOJIb 3/1aHusl, 00pa3ys momepeuHbie cBsa3eBble (pepMmbl. [IpomonbHbIe pedpa MINT MPUKPETIICHBI K
BEPXHHUM TPaHsSM apoK, a B KOHBbKE M ISITaX MOJYyapOK MOCTaBIEHBI MPOJOJIBHBIC SJIEMEHTHI C
YIOpOM B OOKOBBIE IPaHH apPOK.

I'eomeTpuyeckHe pa3Mepbl 0CH apKH

IIpu pacuernom mpoisere / = 60 M u crpene nmoxbema ee f = 11 M paxuyc apku HaxoIuM IO
dbopmyre

r=(2+4£2)/(8) = (60% + 4-112)/(8-11) = 46,41 m;
[EHTPaIbHBINA YTOJ JYTH MOJyapKH 0. OTPEICIsIeM U3 BEIPAaXKEHUS
cos o= (r - f)/r = (46,41 - 11)/46,41 = 0,763,
otkyna o = 40°16". LlentpanbHblil yroa ayru apku 2o = 80°32', nnuHa 1yru apku
S = (nr2a)/180° = (3,14-46,41-80,54°)/180° = 65,2 m.

Koopaunats! Touek ocu apKu y JUIsl BBIYMCIIEHUS MOMEHTOB M HaxoAsTcs 1o Gpopmyie

y=Arr=(1/2-x) -,

rae [{=r-f=46,41 - 11 =35,41 m u npuBeicHBI B Ta0M. 26.

Tabnuma 26
Koopaunatsl 3HaueHHE KOOPAMHAT TOYEK OCH apKh, M
X 0 5 7 10 15 20 25 30
y 0 3,69 4,9 6,47 8,51 9,91 10,73 11
0] 40°15' 32°36’ 26°51' 25°30' 18°51' 12°27' 6°12' 0
Harpy3sku

[TocTrosiHHBIE pacueTHbIE Harpy3KH Ha 1 M2 TOPU30HTAILHOM MPOEKIMH MTOKPBITUS ONPEIEIISIIOTCS
c BBemeHueM kodddunuenta mneperpy3ku n B coorBerctBum co CHull 11-6-74, mm. 2.2.
HopMmatuBHbBIE Harpy3ku yMHOXArOTCs Ha kKodduiuent k = S/ = 64,4/60 = 1,07, yuutbiBaromuit
pa3HUIly MEXKY JUTMHON AYTH apKHu U €€ MPOEKIINEH.

Bec cuerosoro nokposa juis 111 paiiona Py = 1 kH/M? TOPU3OHTAIILHON MPOEKITUHN; KO3PPHUIIUESHT
€1, yUuTHIBarOmuUi (HopMy NOKpbITUs, B coorsercTBuu co CHull I1-6-74, tabm. 5, m. 5.5 Oyner
paBeH:

¢y =1/(8f) = 60/(8-11) = 0,682;
TOT1a HOPMATUBHASI PABHOMEPHO paclpe/ie/icHHAsi CHEroBasi Harpy3Ka
PH = Pyc; = 1-0,682 = 0,682 kH/m2.
CoOcTBeHHBII Bec apKH B 3aBUCMMOCTH OT HOPMATHBHOT'O Beca KPOBJHM M CHETa OINpPENeIUM IO
dbopmyne mpuit. 2
gilp = (g, + Pi.,)/[1000/(K ) - 1]1= (0,594 + 0,682)/[1000/(4-60) - 1] =1,276/3,16 = 0,404
kH/M2.

CO0p MOCTOSIHHBIX HArpy30K apOYHOrO MOKPHITH NpuBeAeH B Tabu. 27. IloaHas HOpMaTHUBHAS
Harpyska oT coOcTBeHHOTO0 Beca g = 0,998 kH/M> TOPU30HTAIILHON IIPOEKIIUH.

OTHolIEHHE HOPMATUBHOIO COOCTBEHHOIO BECa MOKPHITUA K BECY CHETOBOrO MOKpoBa gf/Pj =
0,998/1 = 0,998; koapdurment neperpysku n = 1,41 (CHull I1-6-74), Torna pacueTHas cHeroBas
Harpy3ka Ha 1 M2 TOPU30HTAIBLHOM MTPOSKIINH MTOKPBITHUS

Py = Pyncy =1-1,41-0,682 = 0,962 xkH/m?.
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Tadonuma 27
HauMeHnoBaHue 31eMeHTa HopmarupHas Harpyska, kKH/m> n Pacuernas Harpyska, KH/m>

[Tnura moKpeITHS

acOeCTOLIEMEHTHBIH JIUCT 0,187 1,1 0,206
KapKac U yTEIUTUTEIh 0,364 1,2 0,437
KpoBiist U3 OIMHKOBaHHOW CTaJH 0,043 1,1 0,047
Apka 0,404 1,1 0,444
[ToasecHoe 0OopyIO0BaHKE - - 0,03
HUrtoro 0,998 - 1,164

IIpn cHeroBoM Harpyske, paclpeeeHHOM M0 TPEYTOJAbHUKY, Koddduument ¢, = (2 + 2,2)/2 =
2,1 mo UHTEPHOJALNYU U

Py=Pync,=1-1,41-2,1 =2,90 kH/m2.

PacdeTHble Harpy3ku, NpuxodiIuecs Ha 1 M rOpU30HTAIBHONW MPOEKIIMU ApKU MPH 1Iare apok 6
M, HaXOIATCH:
OT COOCTBEHHOTO Beca MOKPHITHS 110 Ta0m. 27

qp=1,164-6 =7 kH/m;
OT CHera
P1p,=10,962-6 = 5,8 kH/m;
Py, =2,96:6=17.8 kH/m.

Cmamuueckuii pacuem apku

CxeMmbl Harpy30K IOKa3aHbl Ha pUc. 43.

Pacuer apku mpou3BoauM ISl CIEAYIOMIMX COYETAaHWM HArpy30K 1) MOCTOSHHOW W CHETOBOW,
PaBHOMEPHO pacTpeIe]ICHHOW M0 BCEMY MPOJIETY; 2) MOCTOSHHON MO BCEMY IMPOJIETY U CHETOBOM,
PaBHOMEpPHO pACIpPEACICHHOW Ha IIOJIOBUHE IIpoJieTa, 3) MOCTOSIHHOM 10 BCEMY MpOJIETYy U
CHETOBOM, pacnpeneIeHHOM Mo TpeyroibHUKY Ha nojioBuHe mpojieta (CHull 11-6-74, 1. 5.3)

OmnpeznensieM yCHIUs B apKe MPH pa3HbIX CXeMax Harpy>keHus ot Harpy3ku 10 kH/m:

043¢

I ]

OGO /)y .

Vit {=60m Vs

Puc. 43. CxeMa Harpy3ok oT cCOOCTBEHHOI'0 Beca U CHera, J1eHCTBYIOIIHMX HA apKy

a) OT paBHOMEPHO pacIpeIe]ICHHON Harpy3Ku 0 BCEMY MPOJIETY:
BEPTUKAJIbHbIE OMIOPHBIE PEAKIIUU

V,y=Vg=12=60/2=300 xH;
TOPU3OHTAIIBHBIN pacIop
H=2/(8f) = 60%/(8-11) = 410 kH;

0) OT paBHOMEPHO pacmpeIeICHHON Harpy3KH Ha MOJIYMpoJieTe (CIeBa):
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BEPTUKAJIBHBIC OTIOPHBIC PEAKIUU:
V,=31/8=3-60/8 =225 xH;
Vg =1/8=60/8 =75 xH;
TOPU3OHTAIIBHBIN pPacCIop
H=12/(16f) = 602/(16-1 1) =205 xH;

B) OT pacIpeieIeHHON 10 TPEYrOJIbHUKY Harpy3KH Ha ITOJIOBUHE MpoJIeTa (CIIEBa):
BEPTUKAJIbHbIE OMIOPHBIE PEAKIIUU

V,=51/24 = 5-60/24 = 125 xH;
V=124 =60/24 = 25 xH;
TOPU30HTAJILHBINA pacrop
H = 2/(48f) = 60%/(48-11) = 68,2 kH.
3uauenns M, O, v N, s sarpyxkenust (1. @) u Ha ydactke 0 = x = //2 (1. 6) BbIYHCIICHBI 110
bopmyam:
M, =V x- x2/2 - Hy;
O, =-Hsin ¢ + (V4 - x)cos ¢;
N_=Hcos ¢ + (V4 - x)sin ¢.
Ha yuactke /2 =< x = [/ - no ¢popmynam:
M, = Vg(l - x) - Hy;
O, = Hsin ¢ - Vpcos ¢;
N, =-Hcos ¢ - Vpsin ¢.

st 3arpy»xenus (10 11. 8) BEIYUCICHUS MPOBOJIWINCH 10 (hopMysiaMm
Ha ydacTke 0 = x = //2:

M, =V [x - 3,2(1 - x)x*/*] - Hy;
Q.= V[l -4,8( - x)x*/I*]cos ¢ - Hsin ¢;
N, =Hcos ¢ + Vy[1-48(/- x)x2/12]sin 0;
Ha ydacTke 2 =x < [
M, = Vp(l-x) - Hy;
0.= Hsin ¢ - Vgcos ¢;
N_=-Hcos ¢ - Vgsin ¢.

Ha puc. 44 naHbl 3mIOpBI M3ruOAONMX MOMEHTOB OT HAarpy30K IO M. @, O, 6 © OT COYETaHUS
Harpy3ok no cxemam 1, 2 u 3. Ha puc. 45 naHbl 5m0pbl HOPMAJbHBIX M MOMEPEYHBIX CUJI OT
COYETaHUs Harpy3ok 1o cxemam 1, 2 u 3. BepTukanbHble ONOpHbIE peakuuu Vy u Vg n pacnop H

JUTSL pa3JIMYHBIX CXEM 3arpy»KeHHus COOTBETCTBEHHO paBHbl 384, 384, 523 kH (cxema 1); 341, 254,

406 xH (cxema 2) u 433, 255, 408 xkH (cxema 3).
Kak BumHO U3 3MIOp, pacueTHOW SBISETCS CXeMa 3arpyKeHus 3 Kak MO MOJIOKHUTEIbHBIM, TaK U
M0 OTPUIIATEIFHBIM MOMEHTaM. MaKCHUMabHBIN MOJOKUTEIHHBII MOMEHT UMEETCS B CEYCHUSX C
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abcumccoit x = 10 M, a oTpULIaTeNbHBIHN - ¢ abcmuccoit x = 50 M.
PacuerHble ycuius
M,y =343 xH-m; Ny = -461 xH; My = -477 xH-m; M5 = -449 xH.
IIpeosapumenvHoe onpedenenue NONEPEUHbIX pa3mMepo8 Ce4eHUs: apoK

?) 05:

ppa
LT \ l

) OO £, - 5.8 s #/ae

P‘l') 3 _fi:ﬂ a\'l{{.’

Puc. 44. Jnopbl M3ruda0MMX MOMEHTOB B apKe 0T PACYeTHBIX HATPY30K M OT MX COYETAHHSA

@) TIOCTOSTHHOM (COOCTBEHHBIN BEC apKH); ) CHETOBOM, paBHOMEPHO paclpeaesieHHON M0 BCEeMY MPOJIETY; ) CHETOBO,
PaBHOMEPHO paclpeesICHHON Ha MOJIOBUHE MTPOJIETa; 2) CHETOBOM, Paclpe/Ie/IeHHOM M0 TPEYrojbHUKY Ha MOJIOBUHE
nposeTa; / - MOCTOSTHHOM (@) ¥ CHETOBOM (0); 2 - TOCTOSHHOM (@) U CHETOBOH (8); 3 - MOCTOSTHHOM (@) U CHETOBOH (2)
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0.5
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Puc. 45. Dnopbl HopMaabHbIX (/V) 1 monepeyHsbIx (Q) CUJI B apKe OT COYETAHUS PACYETHBIX
HArpy30K

1 - mocrosiHHOY (a) ¥ CHETOBO# (6); 2 - MOCTOSIHHOM (@) 1 CHETOBOH (8); 3 - HOCTOSHHOM (@) U CHErOBOW (2)
Iloobop ceuenus apxu

[IpenBaputenbHOE ONpENEICHUE PAa3MEPOB MOMEPEUHOr0 cedeHus apok mpou3Boaum mno CHull
11-25-80, . 4.17, popmymna (28):

NIF paeq + My Wpeg = R,
[Ipunss h/b = B, nonyuum
h3 - BNh/R, - 6BMI/(ER,) = 0. 47)

VYpaBuenue (47) IpuUBOJAUM K BUTY
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h3+3ph+2¢=0, (48)
rae p =-BN/(3R,);
q =-3PM/(ER,);
B=5+6;
£=0,5+0,8;

R, - pacueTHOE CONPOTUBIICHUE APEBECUHBI CKATHIO C y4ETOM KOI(PPUIMEHTOB YCIOBUI pabOTEI 110

nn. 3.1 u 3.2 ¥ KO3pPUIHMEHTOB HAJESKHOCTU MO HA3HAYCHUIO KOHCTPYKIMH COTJIaCHO CTaHIApTy
CT COB 384-76.
[lockonbKy ¢ >> p, DUCKPHUMHHAHT ypaBHeHHs (48) I = ¢? + p? > 0 U OHO MMeeT OJIHO

NENUCTBUTENLHOE U JIBa MHUMBIX pemieHus. CoriacHo dopmyne Kapnano, AeiiCTBUTEIRHOE PEIICHNE
h=U+V,

rae U=3/-q+-/¢"+p* ;
V=3-qg-q+p*.

Iloobop ceuenus apxu

VYuuTeiBas yHUKaNIbHBIN XapaKkTep 34aHUS M0 CTENEHN OTBETCTBEHHOCTH, JUIsl U3TOTOBJIEHUS apOK
NpUHUMaeM MUJOMaTepuall U3 JPEBECHHBI COCHBI 1-ro copra TommuHOU 4,2 cM. KoadduuueHt
HAJIeKHOCTH 110 HA3HAYEHUIO 7, = 1.

OnTuManbHas BBICOTA MOMEPEYHOI0 CEUCHHUs apKu HaxomuTcs B mpenenax (1/40 - 1/50) = =
(1/40 - 1/50)6000 = 150 - 120 cm.
Cormacuo mm. 3.1 u 3.2, mpu h > 120 cwm, SCH =42 cm u rj/a = 4641/4,2 = 1105 > 500

K03(QULIUEHTEI ycnoBuil pabotel OynyT mg = 0,8, m; = 0,95, m, = 1; COOTBETCTBEHHO PacUYETHOE
COIMPOTUBJICHUC CIKATUIO U I/ISI‘I/I6y

R.=R,;=0,80,95-1,0-16/1,0 = 12,2 MIIa.

Jns  ompeneneHHUs TONEPEYHBIX pa3MEpOB CEYCHUS apKH TOJb3yeMcsi ypaBHeHHEeM (47).
[Tpunumaem B = h/b = 5,5; £ = 0,65 u onpezensieM BBICOTY M IIUPUHY CEUCHUS apku 7 = 1285 MM u
b=1285/5,5=234 mm = 240 mMm.

[IpuanMaeM nonepednoe cedeHue apku b x 1 =240 x 1344 mm u3 32 cI0€B TOIIIMHON 42 MM.
PacueT apku Ha MPOYHOCTH BBINOJIHAEM B COOTBETCTBUM ¢ ykazaHusimu CHull 11-25-80, n. 4.17,

dhopmyna (28).
Omnpenensiem ruokocth cornacao CHull 11-25-80, nm. 4.4 u 6.25, popmyna (9):

A= lyfr=0,588/ Lo/ Fsp = 0,585/ -/ h* /12 = 0,585/(0,29h) = 0,58-65,2/(0,29-1,344) = 97.

Cornacho 1. 6.27, ipu onpenenennu kodddumnuenra & BMecto N B popmyiy (30), . 4.17, CHull
[1-25-80 wamo mocraButh N3y = 408 xH - cxumaroniee ycuiane B KIIIOYEBOM CEUEHHMH IS

pacyeTHOTO COYETaHUsI HArpy30K (CM. puc. 45):
£=1-A2N3¢/(4R Fg,) = 1 - 97%-408-10/(3000-12,2:240-1344) = 0,675;
MOMCHT
M, = MJ& = 447/0,675 = 662 kH-m;
pvaeTHLIﬁ MOMCHT COHpOTI/IBJIeHI/IH

W.. . =6h2/6=240-13442/6 = 72,253-10° mm°.

pacu
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[MoncraBus otH 3HaueHus B popmymy (28) CHull 11-25-80, noyunm:
NIF oq + MH/W = 449000/322600 + 662-10°/72,253-10° = 1,4 + 9,2 = 10,6 < 12,12 MIIa,

pacu pacu

T.€. IPOYHOCTH CEYEHMSI JOCTATOYHA.
[IpoBepuM ceueHre Ha YCTOWYMBOCTH IUIOCKOM (Gopmbl aedopmupoBanus 1o ¢opmyie (33) .
4.18 CHull 11-25-80.
[TokpeiTe M3 T wupuHON 150 cM packperuisieT BEPXHIOI KPOMKY apKH IO BCEW JJIMHE,
OTKyJa

I, =2:150 oM < 140-b%/(hmg) = 140-24%/(134,4:0,8) = 750 cm,

T.€. UMEET MECTO CIUIOIIHOE PACKPEIUIEHUE MPH MOJIOKUTEILHOM MOMEHTE CXKATOM KPOMKH, a MpHU
OTPHLIATEIIFHOM - PACTAHYTOM, ClieI0BAaTEeNbHO, MMOKa3aTespb creneHu n = 1 B ¢popmyne (33), CHull
11-25-80.

IIpenBapurensHO onpeaeisaem:

a) koapuuuent @y, mo dopmyne (23), n. 4.14, CHull 11-25-80 ¢ BBeacHHEM B 3HAMEHATEIb

ko3 dunuenta mg cornacHo 1. 4.25 nacrosmero Ilocodus:
Oy = 140b2Kq)/(lphm6) = 140-24°1,13/(3260-131,4-0,8) = 0,26.

Cornacuo CHull 11-25-80, . 4.14, x ko3dduimenty ¢, BBogum kodbdumentst Ky u Ky, C

HM*

Y4YETOM MOJKPEIUIEHHs BHEIIHENH KPOMKM ipu m > 4 K.\ =1
Ky = 0,1420/h + 1,76h/1, + 1,4ap =142-3260/134,4 + 1,76-134,4/3260 + 1,4-0,702 = 4,5;
¢, Ky = 0,26-4,5= 1,17,

0) koadurment ¢ mo CHull 11-25-80, 1. 4.3, dopmyna (8) mmst THOKOCTH U3 IIOCKOCTH
¢ = 422, = 3000[(0,55/(0,295)*] = 3000-0,29%-24%/(0,5-6520%) = 0,014.

Cornacno CHull 11-25-80, 1. 4.18, k ko3ddunuenTy ¢ BBoauM K0d3puiment K, KOTOPBIH IpH

m > 4 paBeH:
K,n=0,75+ 0,06(110/}1)2 + 0,6aplp/h = 0,75 + 0,06(3260/134,4)% + 0,6-0,702-3260/134,1 = 46,27;
oK,y =0,014-46,27 = 0,66438.
[MoncraBuB HaiinenHsle 3HaueHus B popmyiy (33) CHull 11-25-80, momyunm

NI(FgypRe) + My/(Wep0, R,) = 449-103/(322:10%-0,6448-12,2) + 662:10%/(72,253-10%1,1712,2) =
0,18 +0,65=0,83 < 1.

Takum 00pa3om, yciaoBHE YCTOWYMBOCTH BBIIIOJHEHO M PACKPEIUIEHUs BHYTPEHHEH KPOMKHU B
MIPOMEXKYTKE MEXKIY MATOM U KOHbKOBBIM IIAPHUPOM HE TpeOyeTcs.

Pacuem y3noe apxu
Onopublii y3ea (puc. 46)

Pacuernast HopmaneHas cuiia N = 649 xH, nonepeunas cuiia Q = 66 kH (cm. puc. 45).

Martepuansl IIApHUPHOTIO COEMHEHUS B IIATE U KOHbKE, cTasib Mapku BCt3kn2 mo 'OCT 380-71
C U3M. U THYTHIN npoduib u3 Tpyos! nuamerpom 50 MM ¢ tommmHON cTeHkn 5 MM 1o TOCT 8732-
78 ¢ u3M.

[IpoBepka HampsHDKEHUH B IIApHUPE Ha CMsATHE TTpou3BoAuTCs mo Gopmyie (64), m. 5.38, CHull
11-23-81

F/(1,25¢]) = Rpyves
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TpeOyeMBblii paJuyc MapHUpa

r= F/(1,251Rlpvc) = 649-103(1,25-160-168-1) =19,4 mm.

d
T~ i — i—8
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Puc. 46. OnopHblii y3eJ1 apKu

1 - cranpHOI MapHup; 2 - GOKOBBIE peOpa ONMOPHOro OalIMaka; 3 - OroJIOBOK; 4 - THYTHIN poduiik; 5 - cpearee pedpo
OamMaka; 6 - GONTHI; 7 - OTIOPHAS IIUTA; 8 - HAKIAAKHY; 9 - QyHIaMEeHT

KoHcTpykTnBHO npuHuMaem crepkerb d = 40 mm. [Ipu sTom st THyTOTO Mpoduis GammMaka
NPUHUMAEM MOJIOBUHY TPYObI d = 50 MM C TOJIIIMHOM CTEHKH 5 MM.

[IpousBoauM mpoBEpKY TOPLEBOrO YIOpa apKu Ha cMsATHE. PacueTHOE CONPOTUBIEHUE CMSTHIO
Ry =R.=R,; =122 Mlla;

Tpedyemast TUIOIIa b CMATHUS

F.,, = NIR_,, = 649-10%/12,2 = 5,32:10% mm?,
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otkyzaa npu b =210 mm
[=F/b= 5,32-104/240 = 222 mm, npuauMaem / = 400 mm.

Hcxons U3 3TUX pa3MepoB, Ha3HAuaeM IIUPUHY M JJIMHY OamMaka coorBercTBeHHO 200 u 400
MM. Ycuiue OT MapHUpa MepeaaeTcss Ha OalmMak 4epe3 CBapHOW mpoduib U3 MJIACTHH, UMEIOIIHMA
nBa OOKOBBIX M OJHO cpeaHee pebpa (cMm. puc. 46). Torma miuom@ans CMATHS TOpLA apKU TIOA
OamMakoM

Fy, = 200-400 = 8-10%* mm;
HAIPSHKCHUST CMSITHS
G, = 649-10%/8-10% = 8,1 < 12,2 MIa;
TJIOMIAh CMATHS peOEp MO CBAPHBIM MPOhUIeM
Foy=(2:4+12)3 =203;
Tpebyemast TomHa pedep Oammaka
6 = N/(20R;,v,) = 649-103/(20-168-1) = 19,3 M.

[Ipuaumaem pebpa Tommuuon 20 mMM. B mpenemax OamMaka OToJ0BOK paboTaeT Kak IUIUTA,
3alIeMJICHHAs C TPEX CTOPOH U CBOOOIHAsI KOPOTKOW CTOPOHOM, ¢ pa3mepoM B miane 200 x 160 mwm.
MakcumanbHbBIi U3THOAOIMI MOMEHT ompeaenseMm 1o dopmyne (cm. Poxmun M.A., JlykameHnko
N.A., Aiizen AM. CrpaBoyHHK KOHCTpyKTOpa-ctpoutens. Kues, 1963, c. 192) M = 0,085¢/% =
0,085-8,1-160% = 1,76:10% H-mm.

TpeOyeMblit MOMEHT CONTPOTUBIICHUS

W =826 = MIR, = 1,76-10%/220 = 80 mm°,
OTKyJa

0= -/6W =/6-80 =21,9 Mmm.

[IpuHUMaeM JUCT TOJNIUHOMN 22 MM.

KoH1eBble 4acTu MiIacTHHBI OTOJIOBKA MOJIBEPIalOTCsl M3rMOy KaK KOHCOJIbHBIE OT PaBHOMEPHO
pacrpeieliecHHOM Harpy3kd MHTEHCHUBHOCTBIO, COOTBETCTBYIOIIEH HAIPSKEHUSM CMSTHS MO BCEH
BHYTPEHHEH IIJIOMIAJKE Or0JIOBKA OT HOPMAJIbLHOM CHJTBI

q=Nb, JF., =649-103200/(750-200) = 865 H/mm.

be3zonacHoe paccTosiHME X OT Kpas IUIaCTHHBI OTOJIOBKAa J0 pedep Oammaka ompeaenseM U3
paBeHCTBA:

W=M_, /(12R)=200-22%/6 = 865x%/(1,2:2R ),

KOHC

otkyma x = +/1,2-200-227-220/(6-865) =99 wiwm.
Takum 00pa3om, KOHCTPYKTHBHO JIJIMHY OalliMaka MpUHUMAaeM
a =750 -2:99 = 552 = 600 Mm.

Ha 60:1T1bI, mpUCOEAMHSAIONINE OTOJIOBOK, ACHCTBYIOT YCHIIUS, BBI3bIBAEMbIC MOMEPEYHON CHIION
MIPY TPETHEU CXEME 3arpyKEHUs:

Ng=0(15+2,2+17,8/3)/75 = 66-:23/75 = 20,24 xH.

HeoOxomumerii nuamerp 0onTa OmMpenesuM, UCXOJI W3 €ro HECyIIed CIOCOOHOCTH IO H3THOY
corimacuo CHull 11-25-80, . 5.16:
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Ts= n2,5d% =Ng, mpu n = 2;

d=-/N,/5 = .[2024/5 =2,01 em.

[Tpuaumaem 60nThl TuameTpom 20 MM.
KonbkoBblii mapuup (puc. 47)
PacdeT onopHo# nacTUHBI

[Ipuanmaem mactuny pasmepom 300 x 200 mm. HopmanbHas cuna, cxuMaronias miactuay N =
52,5 xH. Hanpspkenus cMsATUs TOpLia apky B KIIIOUe

Oy = VFey = 525-103/(300-200) = 8,8 < 12,2 MI]a.
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Puc. 47. KoHbKOBBIH y3eJ1 apKH

1 - yIIOpHBIH MITHIPH; 2 - ONIOpHAs TUIACTHHA; 3 - CIIAPSHHBIHN IITHIPh; 4 - OTOJIOBOK; 5 - OONTHI; 6 - HaKIIaaKa

TonmuHy NIacTUHBI HaXOJUM M3 YCIOBHS ee paboThl Ha M3TMO MO CXeMe ABYXKOHCOJBHOMN
0anKu, U1 KOTOPOi Harpy3Kka

q =52,5/0,3 = 1750 xH/m;
N3rH0AroIUi MOMEHT
M=1750-0,135%/2 = 16 kH-m.
TpeOyeMblit MOMEHT CONTPOTHUBICHUS (C YIETOM IUTACTUIHOCTH )

W=MI(R 1,2) = 16:105/(220-1,2) = 60,6-10° mn.

TpeOyemast TONIIHA TTACTHHBI

5= 6W /b, =./6-60,6-10°/200 =43 v

[IpyHMMaeM TONIUHY IIACTUHBI 45 MM.
PacueTr ynmopHOTo mIThIips IpOM3BOAMM Ha M3THO Kak KOHCOIH. M3rudaromniuiit MOMEHT

M= 0-50 = 44-103-50 = 220-10* H-Mm;
TpeOyeMblii MOMEHT COTPOTUBJICHUS C YU€TOM IIACTUIHOCTH
W =1220-10%/(220-1,2) = 8,3-10° mm>;

npu mupuHe Wtelps b = 100 MM TpeGyemas TonmrHa
§=/6-83-10°/100 =223 mm.

[Mpunumaem 6 = 30 Mm.

AHaAJIOTUYHO PACCUMTHIBAIOTCS CHAPEHHbIE IITHIPH, BBAPEHHBIE CIIPaBa B OMOPHYIO IUIACTHHY.
OrosoBOK 1 ero KperuieHne NPUHIMAaeM TaKHM )K€, KaK U B OIIOPHBIX y3JIaX apKH.

Be3onacHoe paccTosiHue OT Kpasi IUIACTHHBI OTOJIOBKA J0 OMOPHOM IUIACTHHBI ONpEAeisieM Tak
e, KaK IPH pacyeTe MATOBOTO MIapHHpa,

x=/1,2-200-22%-2-220/(6-700) = 100 mm,

rae
g = 525-103/750 = 700 H/mm,

TOTJa AJIMHY ONOPHOM IUTAaCTUHBI KOHCTPYKTUBHO npuHUMaeM 750 - 2-110 = 530 = 540 mm.
[Ipumep 2. 3anpoeKTUPOBATh TPEXUIAPHUPHYIO CTPENBYATYIO apKy [Jis HEOTAIlJIMBaeMOTO
CKJIa/la ChIITy4YHX MaTepUaIOB.

Wcxonupie nanHbIe

ApKH TIOCTOSIHHOTO ceueHus, nposiet [ = 24 M, ctperna noabeMa f = 6 M > [/6 npu mare 4,5 M,
oropsl >xene3o0eroHHble (puc. 48). Paifon ctpourtensctBa III mo cheroBoil Harpyzke u I mo
CKOPOCTHOMY HAaIlOpy BETPA.

Orpaxparomas 4acTb MOKPBITUS COCTOMT M3 IIPOTOHOB € INaroM 1,5 M, YKJIagbIBa€MBbIX
HETOCPEJCTBEHHO Ha apku. [1o mporonam ycTpamBaeTcs KpOBJIs U3 acOECTOIIEMEHTHBIX JTUCTOB Y B-
1750.

YCTOHUMBOCTh  apOK M3  IUIOCKOCTH  O0ECIEYMBAETCSl MPOTOHAMU M JCPEBSIHHBIMHU
JUAarOHAJIBHBIMM JJIEMEHTaMH, KOTOpBIE PACIIOJIOKEHBI B TOpLAax 3[4aHus W 4depe3 22,5 M BAOJb
31aHus, 00pasys monepedHsle cBa3eBble pepMbl. [IporoHs! NpuKpenIeHsl K BEpXHUM I'PaHsIM apok, a
B KOHBKE U MATAX MOJIyapOK IMMOCTABICHBI MPOIOIbHBIC 3JIEMEHTHI C YIIOPOM B OOKOBBIE I'PAHU apOK.

I'eomeTpuyeckne pa3Mepbl OCH apKH
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JnHa Xopasl ojyapku

lo= /24050 =162 +12* =20 m.
Crpeny moabemMa AyrH MOJTyapKH IPHHAMAEM
fo= 14> 1y/15;

JnuHa 1yru nojyapku

S=|Z+167/3=1/20 +16-14* /3= 20,26 u.
Pannyc KpuBH3HBI OCH TTOJTyapKu
=18y +fy/2 = 20%/(8-1,4) + 1,4/2 = 36,4 m.

Kpolas v3 QcarcmIGUeME -
X ﬂwﬂ"ﬂﬁ _9’5-]750

Aepebaunivie npoeowsi

130x 150 g
[ Hyfmonaeeqas /
apxa 1105594
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Puc. 48. IlonepeuHblii pa3pe3 U IJIaH 31aHUA CKJIaga
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VYroi ¢ pacTBOpa OIyapKu
sin (9/2) = 1,/(2r) = 20/(2-36,4) = 0,2747; ¢/2 = 15°57"; ¢ = 31°54".
VYTr071 HaKJI0Ha XOp/bl ITOJIyapKH K TOPU30HTY
tg o =£/(0,5/) = 16/(0,5-24) = 1,333; a. = 53°08".

YTOII ¢ HAKJIOHA PA/INyCa, IPOXOJIALIETO YEPE3 ONOPY APKH,

0y =900 - 0.~ ¢/2 = 90° - 53°08" - 15°57'=20° 55
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Puc. 49. IlocTpoenne reoMeTpu4ecKoii 0CH apKH

Jns onpeneneHust pacyeTHBIX YCWIIMNA KaKIyl0 MOJyapKy JETUM Ha MSATh paBHBIX yacTel (puc.
49). AnuHa yTv U UEHTPaIbHBIM yroj, COOTBETCTBYIOIINE OJHOMY JEICHHUIO, PABHBI.

S, =58/5=20,26/5=4,05; ¢; =¢/5=31°54"/5=6°23".
3a Hayalo KOOPIWHAT NMPUHHMAEM JIEBYIO OMOpPY, TOTJAa KOOPAWHATHI IIEHTPa KPHBH3HBI OCH
MOJTyapKu OyJlyT paBHBI:
X = rcos @y = 36,4cos 20°55'= 36,4-0,934 = 34 m;
Yo = rsin @ = 36,4sin 20°55'=36,4-0,357 = 13 m.
KoopauHaThel pacueTHBIX CEUEHUI apKu onpeernsieM 1mo GpopMyiam:
X, =Xq-1COS Q5 Y, = rsin @, -Vor

e ¢, = @y t+ n¢p (n - HOMEp paccMaTpuBacMoro ceveHus). BerancieHne KOOpAMHAT IPUBEICHO B

Tab. 28.
Jns HaxoKAeHuUs 30HbI L = 2x,,, B IpeJieiaX KOTOPOH YIroJl HAKJIOHA K TOPU30HTY KacaTelIbHOM He

npespiaeT 50°, He0OXOIMMO ONPEIEIUTh KOOPIAHHATEI X5() M V50 U3 yPAaBHEHHs KPMBOM MOJIyapKu

X2+ y2 = x20 + yzo, WJIM TI0CJIE TTIOICTAHOBKH 3HAYCHUH Xy U )():
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y =/1325-x>.

TaO0mxuma 28
Koopaunatel ocu apku

Ne ceyenus ne, 0, cos @, sin @, rcos @, rsin @, X, Y,

0 0 20°55' 0,931 0,357 31 13,00 0 0

1 6°23' 27°18' 0,889 0,459 32,36 16,71 1,64 3,71

2 12°46' 33°41' 0,832 0,555 30,28 20,20 3,72 7,20

3 19°09’ 40°04' 0,765 0,644 27,85 23,44 6,15 10,44

4 25°32' 46°27' 0,689 0,725 25,08 26,39 8,92 13,39

5 31°55' 52°50' 0,604 0,797 22 29 12 16
B3fB TepBYI0 MNPOM3BOAHYI0, ToiyduM »' = x/+/1325—x>, mnpomsBens mpocTeimme

npeobpazoBanys 1 noAcTapiss y' = tg 50° = 1,192, nomyunm 2,42x%s; = 1883; x50 = 27,9 M; ys =
1325-27,9* =234 m;
Torjga x, = l/2 - (xg - x59) = 12 - 34+ 27,9 =59 m;
Ye=Yotf-y50=13+16-23,4=5,6m;
tg oy =y./x, = 5,6/5,9=0,9492; a; = 43°30".
Omnpenensgem yroin . B BeIpakeHUH y' OACTaBUM KOOPJIMHATY X B BEPIIMHE apKu X = X - [/2 =
34-12=22;

y'=22/-/1325-22% =0,7586;

B =arctg 0,7586,

B =37°11"> 15° nostoMy KOX(pPHUIMEHT ¢ Uil CHETOBOM Harpy3Ku OIpenesseM 1o cxeme 1 6
tabn. 5 CHull 1I-6-74 mna o = 43°30', T.e. ¢ = 0,53 (PekoMeHmaMK MO OMPEACIICHUIO CHErOBOM

Harpy3ku Juist HeKoTopblx TUIOB OKpsITuU LIHUMCK nM. Kyuepenko. M., 1983.)
Harpy3ku

Ha apky neicTBYIOT COOCTBEHHBIN BEC MOKPBITUSA apKU W TPAHCTIOPTEPHOM Tayieper, CHETroBast
Harpy3kKa, BEC BPEMEHHOW Harpy3Ku rajepeu, BeC Harpy304HOW TEJIEKKHM U CHEroBas Harpyska.

Cxewma 3arpy>keHus apku npuBeaeHa Ha puc. 50.

[TocTosiHHBIE pPAaBHOMEPHO paclpe/elieHHbIe Harpy3ku Ha | M2 TOPU30HTAILHOM MPOEKIIUH

MOKPBITUSL ompeneisieM ¢ BBeleHHeM koddoummenta neperpy3ku n (CHull 11-6-74, m. 2.2) u
koapdurmenta k£ = S/(0,5/) = 20,26/12 = 1,69, y4duThIBalOMIETO Pa3HUILy MEXKIY JIUHOW TyTH
MOJIyapKH M ee TOPU30HTaJIbHON mpoekiueid. COOp MOCTOSHHBIX HArpy30K OT Beca IMOKPBITHA
MpHUBEJICH B Ta0I. 29.
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Puc. 50. Cxema Harpy3ok, JelCTBYIOIIHMX Ha apKy

CocpenoToYeHHbIE HArpy3KH OT TEXHOJIOTHYECKOTO 000pYya0BaHMs (TPaHCHIOPTEPHOU Tajiepen),
NPUIIOKEHHBIE B TOUKAX IOABECKH €€ Ha PAaCCTOSIHMU 2 M 10 00€ CTOPOHBI KOHBKOBOTO LIApHUPA,
CJIaraloTcsl U3 MOCTOSHHOM (coOcTBeHHOTrO Beca) - 4,1 kH/M, BpeMeHHO# pacnpeneneHHoN Ha 1 M
raiepen - 0,4 xkH/M u BpemMeHHOW Harpy3ku OT JaBJICHUS HArpy304HOW Tenexku - 48 kH.
[TocTostHHBIE M BpeMEHHbIE HAarpy3KH, NepeaBaeMble Ha apKy, puBeeHb! B Ta0u. 30.

TaOomxuma 29
2
5 Bec 1 M Kosdmmment HopmarusHas Kosdmuuent PacueTtnas
JIEMEHTHI HOKPBITHS, K Harpyska, HeperpysKi, Harpy3Ka,
kH KH/M? ’ KH/m?
AcbecToreMeHTHBIE THCThI Y B-1750 0,167 1,69 0,282 1,1 0,310
ITporons! ceuerneM 0,15 x 0,13 M gepes 1,5 M 0,043 1,69 0,073 1,1 0,081
Hrtoro 0,210 0,355 0,391
Taomxuma 30
Bup Harpysku Hopwmarusnas, kH | Kos¢duuument neperpysku, n | Pacuernas, kH
ITocTosiHHAs OT Beca ranepeu 9,23 1,2 11,07
Bpemennas ot:
HArpy309HOM TEIEKKH 24 1,2 28,8
paBHOMEPHOI HArpy3KH Ha TaIEpPEr0 0,9 1,4 1,26
CymMapHas BpeMeHHasl Harpy3ka 24,9 30,06 -
VHTEHCUBHOCTh PAaBHOMEPHO PACIPEAEIEHHOW IO BCEMYy IMpOJETY AapKd HarpyskH,

SKBUBAJICHTHON COCPEJIOTOUYEHHOM HAarpy3ke OT COOCTBEHHOI'O Beca TaliepeH, OIpeieisieM U3
YCIIOBHSI PABEHCTBAa MOMEHTOB I10 CEPEMHE MpoJieTa MPOCTOl Oanku mposietoM / = 24 M oT 00oux
BUJIOB 3arpy>KeHHUS:

P, = 4Pa/l> = 4-4,1-10/24> = 0,285 kH/wm,
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rne P =4,1 xH cocpenoroueHHas Harpy3Ka; a - pacCTOsIHHE OT OMOPHI IO COCPEIOTOUEHHOTO TPy3a,
paBHoe 10 M.

Jns  3amaHHOTO pailoHa CTPOMTENbCTBA HOPMATHBHAS CHEroBas Harpyska ¢ Y4eToM
ko3 duuuenta popmsl ¢ = 0,53

PH_ =1-0,53 = 0,53 kH/m?.
CoOCTBeHHBII BeC apku B 3aBUCHMOCTH OT HOPMAaTHUBHOTO Beca TMOKPBHITHUS, CHera Hu
TPAHCIIOPTEPHOU Tajiepeu ONpeAeIIHM 10 (HopMmyJie TIPHUII. 2.
gep = (g, + P + P )/ [1000/(K D) - 11 = (0,356 + 0,53 + 0,285)/[1000/(4-24) - 1]1= 0,124
kH/M>
npunuMaem K, = 4.

[TocTostHHAsT paBHOMEPHO pacrpe/ie]iCHHAss HOpMaTUBHAs Harpy3Ka paBHa:

gh =gl + PR+ gl =0,356+ 0,285 + 0,124 = 0,765 kH/m>.

OTtHomIeHNE ee K HopMaTUBHOMY Becy cHeroBoro nokposa (CHull 11-6-74, . 5.7)

q"/po = 0,765/1 = 0,765,

YeMy COOTBETCTBYIOT KO3 PHLUEHT meperpy3ku n = 1,5 u pacueTHas cHeroBasi Harpys3ka Ha | M2
TOPU30HTAILHON MTPOEKIMH TOKPBITUS

= — 2
quH - 0’531,5 = 0,8 kH/™m~.

PaBHOMEpHO pacrnpeiesieHHbIE paCYeTHBIE HArPY3KH Ha | M TOPU30HTAIBHON MPOCKIIMU apKHU:
MOCTOSTHHAS Harpy3Ka OT COOCTBEHHOTO Beca MOKPBITUS U ApKH

qP, = (0,391 +0,124-1,1)4,5 = 2,37 xkH/m;
BpEMEHHasl (CHETOBasl Harpy3Ka)
gP, = 0,8-4,5 = 3,6 kH/m.

PacyeTHyio BeTpoByIO0 HArpy3Ky, HOpPMajibHYIO K IMOBEPXHOCTHU COOPYKECHHSI, OMpeieisieM IO
CHulI 11-6-74
PPy = kep®on,

rae k - k03pdUIUEHT, 3aBUCSIINN OT BBICOTBHI COOPYKEHHUS, onpenesnsercs mo tabdn. 7, m. 6.5. (npu
Beicore 10 10 M k& = 0,65, a mpu BeIcOTe Oonmee 10 M - k = 0,9); ¢ - a’poauHaMUYECKUIt
kod(urment, nmpuHUMaeMbiii ipu f/l = 0,67 ¢ HaBETPEHHOW CTOPOHBI HA YYaCTKE AKTUBHOTO
nasinenus ¢; = 0,7; Ha yd4acTKe OTPHULATENILHOTO AABJIEHMA ¢, = -1,2; ¢ 3aBETPEHHOH CTOPOHBI JUIs

BEpXHEH yacTH coopykeHus c3 = -1,2, a 114 HuxHel yact ¢4 = -0,4 (cMm. cxemy 3 Tabm. 8); p¥ -

HOPMAaTHUBHBIN CKOPOCTHOW Hamop, MpuHUMaeMblil 1iig [ BeTpoBoro paiiona paBHbiM 0,27 kH/m? (cm.
Tabum. 6, 1. 6.4); n = 1,2 - ko3pPurment neperpysku (cMm. 1. 6.18).
bokoBbie 30HBI BETPOBOTO JaBJICHMS OTPAaHMYEHbI TOUKAMH, UMEIOIIMMU opauHaty y = 0,7f =

0,7-16 = 11,2 m, mexxay Toukamu 3 u 4 ¢ opauHatamu 10,44 u 13,39 M cooTBeTCTBEHHO. PacueTHas
BETpPOBas Harpy3Ka Ha | M apKu Mo y4acTKaM:

p1 = 0,65-0,7-0,27-1,2-4,5 = 0,66 xH/m;
Py =p3=-0,9-1,2.0,27-1,2-4,5 = -1,575 xH/m;
P4 =-0,65-0,4-0,27-1,2-4,5 = -0,38 xH/m.

Onpez[em/IM paBHOHeﬁCTBYIOIHHe BCTPOBOI0 HABJICHHUA Ha KaXIOM H3 YYAaCTKOB, CUHUTAsA HUX
NPUIO0KCHHBIMHA ITOCCPCANHE COOTBCTCTBYIOIIUX AYTI:
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Py =p,-3,265, = 0,66:3,26-4,05 = 8,714 kH;
Py =Py =py1,745, = -1,575-1,74-4,05 = 11,1 kH;
Py =py3,265, =383,26-4,05 = 5,02 kH.

CraTnyeckmnii pacuer apKu

Pacder apku BBINIOJHSETCS Ha CIEAYIONIME COYETAHUS HArpy30K: MOCTOSIHHOM M CHErOBOM;
MOCTOSTHHOM, CHETOBO#, BETPOBOM U OT 3arpy304HOM TeIeKKH (cM. puc. 50).
OnopHbIe peakiuy OT MOCTOSTHHOM HAarpy3Ku Ha BCEM IPOJIETE

V= Vg=qP,ll2; H= qP I?/(8).
OnopHble peakuy OT CHETOBOM Harpy3KH I10 MPOJIETY B NpeeIax yKIOHa KpoBiu o = 50°:
Va=VB=aPewics H= qPeirc(l - x)/(20),

TJI€ X, - TOPU3OHTAJIbHAs NPOEKIMS Y4acTKa KPOBJIHM C yKJIoHOM 10 50°, paBHas 5,9 m (cM. puc. 50).
OnopHbIe peakuu OT CHETOBOM Harpy3KH Ha MOJIOBUHE MPOJIeTa:

V= qPoxo(L+x)/Q2D; Vg = qPoyx (I - x )/(21); H = Vgl/(2f).

Peakuuu oT BETpOBOM Harpy3Ku:
BEPTUKAJIbHBIE

Vy=1[Pay - Pyay +a3) - Pya,l/l;
Vg =[P1ay - Py(ay + a,) - Pya,V/l;
TOPU30HTAIIbHBIC
H, = V40,5 - P1by + Pyby)lf;
Hp=(V50,51+ P,b, + P;b,)lf,

rae Py, Py, P53, P, - paBHOJEHCTBYIOIIUE COOTBETCTBYIOIIMX 30H BETPOBOIO JNABJIEHUS; A, Ay, 43, (4
- IUIeYH PABHOJCHCTBYIOMIMX OTHOCHTENIBHO ONOPHBIX INAPHUPOB; by, b, - TO K€, OTHOCUTEIHHO

KJIFOUEBOTO MIapHHUpa. BeIYUCINM TJIeUd paBHOACHCTBYONIMX BETPOBOTO TABJICHHS.
ay = asin (3,37, - B;) = 16,4sin 21°8"'=16,4-0,3606 = 5,91 m;
a, = asin (0,87¢; - B;) = 16,4sin 5°10'= 16,4-0,0901 = 1,48 m;
az = rsin (4,13¢;) = 36,4sin 26°22' = 36,4-0,4441 = 16,2 m;
ay = rsin (1,63¢9;) = 36,4sin 10°25'=36,4-0,1808 = 6,6 m;
by =rsin (3,37¢) = 3,64sin 21°31 = 36,4-0,3668 = 13,35 m;
b, =rsin (0,87¢;) = 36,4sin 5°33 = 36,4-0,0967 = 3,52 M,

rIe

a=[(x, -1’ +y2 =/(34-24) +13* = 16,4 u;
p = arctg [(x, - D/y,y] = arctg [(34 - 24)/13] = 37°34/,
¥ =90° - (¢ + §) = 90° - 20° 55’ 31°54' = 37°11;
B, =B - ¢=37°34"-37°11"=0°23".
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Tab6numa 31
B H W OnopHbIe peakiuu, KH
W HaTPY3KH U HaTrpy>KEHUS arpyska, kH/m
A Harpy Py Py v, Vy H, Hy
ITocTosiHHAs, pABHOMEPHO pacIipeieicHHAs 2,37 28,4 28,4 10,7 10,7
ITocTosiHHAs cOCpeaoTOUEHHAS 11,1 11,1 6,9 6,9
CHeroBasi, paBHOMEPHO pacIpeciIeHHas
B IpeJienax yYKJIOHa KpoBiu a0 50° 3,6 21,1 21,1 11,9 11,9
Ha JICBOM IOy IpOJIETe 13,1 8 6 6
BpemenHnas cocpenoTodeHHas - 30 30 18,8 18,8
Berposas (cneBa) - -7,4 -7 -10,4 1,4
TaO0mxuma 32
Koopaunatsi, M M3rubaronme MOMEHTHI OT BEPTHKAIBHBIX HArpy30K, KH-M
Ne . | CHEroBoii Ha | CHEroBO Ha | CHErOBOW Ha N .
MTOCTOSIHHOM . . BPEMCHHOH | MOCTOSIHHOM
ceueHmsI| x y b (:10)78 IpaBoit BCEM TIpoJieTe P P
&n nojyapke P | nonyapke P, P, Bp I
1 1,65 3,69 4 -0,5 -9 9,1 -19.9 -7,1
2 3,72 7,19 12 5,6 -13.4 -7,1 -23.,6 -8,3
3 6,15 10,44 17,6 17,9 -134 5,5 -11,8 -3,8
4 8,92 13,39 15,4 22,2 -8,9 14,6 15,9 6,1
5 12 16 0 0 0 0 0 0

Harpy3ku u onopHble peakiiuy MpyuBeIeHBI B Ta0d. 31, a M3rudaronmii MOMEHT OT BEPTHUKAJIbHBIX
HArpy30K - B Tabn. 32 u BeMUCIeHb! Mo popmyne M, = MO, - Hy,, rne MO - w3ruGaromuii MoMeHT

MPOCTON OAJIKK OT pacCMaTpUBaeMON HArPy3KH.

Brruucnenune m3rubaronmx MOMEHTOB, KH-M, OT BeTpoBO#l Harpy3ku mpuBEACHO B Tadd. 33 u
BBINOJIHEHO 10 (hopMyTIam

B JIeBOi monyapke M, = Vyx - H,y, + Mb;
B nipaBoii monyapke M, = Vpx, - Hpy, + M,

rae Mbn 1 MP 'n - MOMEHTBI OT BETPOBOM HAarpy3Ku, pacioyiO;KeHHOM CJIeBa U CIpaBa OT CEUCHUS 7:
MP, = -P|rsin (9,/2)3,26; MY, = P,rsin (¢,/2)/3,26;
Mb, = 2P rsin ¢,/3,26; M, = 2P, rsin ¢,/3,26;
MPy =3P rsin (1,37¢,)/3,26; MP'; = 3P,rsin (1,37¢,)/3,26;
M?, = -Prsin (2,37¢,) + 0,74P,rsin (0,37¢,)/2;
M= P rsin (2,37¢,) + 0,74P,rsin (0,37¢,)/2;

b r. "
MPs=-P b, +P,b"s; MP's=P b, + P3b,.

Tabmnuma 33

Ne ceuenus VX, -Hy, M M, Vex, -Hypy, Mt M)

1 -12,1 38,6 -5,4 21,1 -11,5 -5,2 3,1 -13,6

2 -27,5 74,9 -21,6 25,8 -26 -10,1 12,4 -23,7

3 -45,5 108,6 -44,5 18,0 -43,1 -14,6 25,6 -32,1

4 -66 139,3 -76,5 -3,2 -62,4 -18,7 53,8 -27,3

5 -88,8 166,4 -77,3 0 -84 -22.4 106 0

Tabonuma 34

Wsrubaromniue MoMenTsl, KH-M, oT PacueTHbIC

Ne oT CHETOBOM HAarpy3Kd | BETPOBOW HArPy3KU Beca 000pyIOBaHUS BEJIMYMHBL

CEUYCHUSA |COOCTBEHHOIO
Beca CclieBa|cripasa | monHas ciesa crpaBa | MOCTOAHHEBIE | BpeMeHHbIe | MOMEHTOB, kH-m
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1 4 -0,5 -9 9,1 21,1 -13,6 -7,1 -19,9 22,5/-41,4
2 12 5,6 | -13,4 -7,1 25,8 -23,7 -8,3 -23,6 40,3/-50,9
3 17,6 17,9 | -13,4 5,5 18,6 -32,1 -3,8 -11,8 50,5/-46,8
4 15,4 22,21 -89 14,6 -3,2 -27,3 6,1 15,9 53,4/-17,2
5 0 0 0 0 0 0 0 0 0

B 1a61. 34 npuBeacHBI 3HAYCHHSI U3THOAIONUX MOMEHTOB OT MOCTOSIHHOM, CHETOBOM, BETPOBOI
Harpy3kd U OT Beca TeXHOJOTMYECKOro OOOpYIOBaHUS, a TAK)KE pacdyeTHbIC 3HAUYCHUS MOMEHTOB
HpI/I He6HaFOHpI/I$ITHI>IX COoUucTaHUAX IIOCTOAHHBIX WU BpeMeHHbIX Harpy301<. HpI/I yque
OZIHOBPEMEHHO JIBYX M 00Jiee BpEMEHHBIX Harpy30K BBOAMICA Koo duiment coueranuu 1, = 0,9.

Kax BumHO 13 Tabi1. 34, HanOOIBIIHI TOJOKUTEIIBHBIA MOMEHT B CEYCHUU 4, a OTpUIIATEIbHBIH -
B ceueHUH 2. [l pacueTHBIX CeUeHuH 4 1 2 onpeaenuM 3HaYeHU HOPMAJIbHBIX CUIT IO (hopMyIie

N= Q%in ¢, + Hcos ¢,

Ceuenue 4

x=38,92 m; ¢, =46°27", sin ¢4 =0,725; cos 9, = 0,69.
Jl1s BepTHKaIbHBIX Harpy30K ONpezielisieM 3HaueHUs 0aJ0YHBIX MOMEPEYHBIX CHII OT:
cobcTBeHHOro Beca 0°) = 28,4 - 8,92-2,37 = 7,3 xH;
IIOCTOSTHHOM COCPeN0TOYEeHHOM Harpy3ku 0% = 11,1 kH;
CHETOBOM Harpy3ku Ha JIeBoM nonymnponere 0% = (13,1 - 3,6-2,82)0,9 = 2,7 xH;
BPEMEHHOM COCpeI0TOUeHHON Harpysku 0% = 30-0,9 = 27 xH.

CyMMapHoOe 3HaueHne OaI0YHOM mornepeyHoi cuibl B ceuennn 4 O° = 48,1 kH.
CyMMapHbIi paciop OT TeX e 3arpy>KeHui

H=10,7+6,9+0,9(6 + 18,8) = 39,9 xH.

HopwmainbHas coxumMaroriasi cujia OT BEpTUKAJIBHBIX HArpy30K OyJeT paBHa: Np = (48,1-0,725 +

39,9-0,69) = 62,4 xH.
HopwmasibHast ciita OT BETpOBOM HAarpy3Ku omnpenessercs 1o hopmyse

Nb4 = Vysin @, + Pysin (2,37¢) + 0,74P,sin (0,37¢,) + H 4c0s ¢,

ITo tabm. 31 maxomum V4 =-7,4 xH; H,; =-10,4 xH.
OcTaJibHBIC BXOASIINE B (POPMYITY BEIIMYUHBI PABHBI:

Py =38,71 xH; P, =-11,1 kH; 2,379, = 15°8"
sin (2,37¢;) = 0,261; 0,37¢; = 2°22'; sin (0,37¢;) = 0,0413,
TOT/A C Y4eTOM KO3 HUIMEHTa COUeTaHUs Harpy30K
Nb4 =-0,9(-7,4-0,725 + 8,71-0,261 - 0,74-11,1-0,0413 - 10,4-0,69) = 9,5 xH.
CyMmMapHOe 3HaueHHE HOpMaJIbHOW CUJIBI B CEUEHUU 4 PaBHO:
Ny=N,+Ny=-624+9,5=-52,9 kH.
Ceuenue 2
xy = 3,72 m; @, = 33°41" sin ¢, = 0,555; cos ¢, = 0,832.

Jlns1 3TOrO CeueHus moyyaeM aHaJIOTMYHO CEYEHUIO 4:
MOTIEPEUHYIO OATOYHYIO CHUITY Q°2 = 69,5 kH;

cyMMapHslii pacniop H = 39,9 kH;

HOPMAaJIbHYIO CHITy OT BEPTHKAIBHEIX HAIPY30K N, = -71,8 xH;

HOPMAaJIbHYIO CUIIY OT BETPOBBIX HArpy30K NP > =4 xH;
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CYMMapHy10 HOpMallbHy0 cuiny N, = -67,8 kH.

[Mockonbky npu onpenenennu kodddunuenra &, cormacio CHull 11-25-80, . 6.27, HEoOxoamma
CKMMAIOIIAs CHJIa B KIIIOYE, TO OMPEAETUM €€ TaK XKe, KaK U JJIsl CeYeHu 4 u 2.

Ceuenme 5. X5 =12 M; o5 = 52°50"; sin ¢5=10,797; cos 05 = 0,604.

[Tony4gaem:

MOTIEPEYHYIO OATIOUHYIO CHUITY Q°5 =-7,3 kH;

cyMMapHslii pacniop H = 39,9 kH;

HOPMAaJIbHYIO CHJTY OT BEPTHKAJIbHBIX HArpy30K Np =-18,2 kH;
HOPMAaJIbHYIO CHJTY OT BETPOBBIX HAarpy30kK NP 5=-12,3 xH;
CYMMapHy0 HOpMabHyI0 cuiny Ng = -30,6 kH.

PacueTHbie ycuins B ceueHus 2 U 4:

M, =-50,9 kH-m; N, =-67,8 kH;

My =+53,4 xH-M; Ny, =-52,9 xH.

IMonGop ceueHus apku
JI71s1 M3rOTOBIICHUS ApOK MPUHUMAEM MUJIOMAaTEpUall U3 IPEBECUHBI COCHBI 2 COpTa TOIIIMHON 3,3
cM. Kosddunuent Hage:xHocty 1o HasHaueHuro v, = 0,95.

OnTumalbHas BBICOTa TIOTIEPEYHOT0 CEUCHUsS apKu HaxoauTes B npeaenax (1/40 - 1/50)/ = (1/40 -
1/50)2400 = 60 - 48 cm.

Cornacuo CHull 11-25-80, mm. 3.1 u 3.2, ko3¢ uUIMeHTs ycaoBUil paboThl IpeBecuHbl OyIyT
pu & = 60 cwm, SCH =33 cmu r/a=3640/3,3 = 1103 > 500 my, =1,2; mg=0,96; m., = 1, m, = 1;

COOTBCTCTBCHHO PAaCUYCTHOC COIIPOTUBJICHUC CKATUIO U I/I3FI/I6y

R.=R,=1,2:0,96-1-1-13/0,95 = 15,76 MIla.

[IpenBaputenbHOE OnpeeseHre pa3MEpOB MOMEPEYHOI0 CEUEHUS apKH MPOU3BOJUM TaK )K€, KaK
B TIpEBIAYIIEM TIpUMeEpe, U3 KyOMUECKOTO yPaBHEHHS OTHOCHUTEIIEHO BBICOTHI CEUCHHS

pu B=h/b=15,5;£=0,65; h =571 mm; b = 104 mm.

[Ipunumaem nonepeuHoe ceueHue apku b x A =110 x 594 mm u3 18 cnoeB TonumHoi 33 MM.

Pacder apku Ha IPOYHOCTH BBHITIOJIHAETCS B COOTBETCTBUHU ¢ YKazanuamu CHull 11-25-80, 1. 4.17,
¢dopmyia (28) aHATOTUYHO MPEABIAYIIEMY TPUMEDPY:

— 3 3 6 6 _ —
NIF yqeq + Myl Wiygoq = 52,910%/65,3:10% + 73,5:10%/6,47-10° = 0,81 + 11,36 = 12,17 < 15,76 MIla,

T.C. IPOYHOCTDb CCUCHUA NJOCTATOYHA.
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Puc. 51. KonbkoBblii (@) 1 ONIOPHBIH (0) Y3J1bI CTPEJIbYATONH APKHU

1 - cranpHas ractraa 12 x 100 x 200; 2 - 6onTel quamerpoM 16 mm; 3 - yrosok Ne 20 mwrO#H 200 MM; 4 - TpH citost
pybeponna; 5 - onopHas mmactuHa 12 x 300 x 610; 6 - )xene300eTOHHBIN (HyHIaMEHT

Pacuer Ha MMPOYHOCThL CCUCHUSA C OTPHULATCIbHBIM MOMCHTOM HC TpGGYGTCH, TaK KaK OH MCHBIIC

MOJIOKHUTEIHPHOTO; JOCTAaTOYHO MPOBEPUTH OTO CEUCHHE HA YCTOHYMBOCTH TUIOCKOH (HOpMBI
nedhopmupoBanus o Gopmyste (33), m. 4.18, CHull 11-25-80.

BepxHss KpomMKa apky pacKpeluleHa MpOroHamMHu KpOBJIM C IIaroM 1,5 M, CO€AMHEHHBIMH CO
CBSI3€BBIMU (hepMaMu, OTKyJa
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[y=2-150 < 140b%/(hmg) = 140-1 12/(59,4-0,96) = 312 cm,
T.€. UMEET MECTO CIUIOIIHOE PACKPEIUIEHUE MPH MOJOKHUTEIbHOM MOMEHTE CKaTOM KpPOMKH, a MpHU
OTPHLIATEIIFHOM - PAcTSHYTOH, CIIe0BaTeIbHO, MoKa3zaTenpb cTerneHu # = 1 B ¢opmyne (33) CHull

I1-25-80. Ormyckasi IPOMEKYTOYHBIE BHIYUCICHUS [0 ONPE/ICITICHUIO OCHOBHBIX KO3 (HUIHEHTOB ¢, ,

( ¥ BCIIOMOTATEIbHBIX KOA(hHUIHEHTOB K.

s> Ky ¥ Kipy» KOTODBIE BBINOJIHAKOTCSA 110 aHAJIOTHU C

MPEIbIAYIIUM IPUMEPOM, MOTYUHM

NI(FgpoR.) + My[(Wgp0,R,) = 67,8:103/(653:10%.0,6097-15,76) + 71,4-10%/(0,9069-6,47-10°-15,76)
=0,11+0,77=0,88<1.

Takum 00pa3om, yciaoBHE YCTOWYMBOCTH BBIMIOJHEHO M PACKPEIUIEHUs BHYTPEHHEH KPOMKHU B
MIPOMEXYTKE MEXKITy MATOW M KOHBKOBBIM IIAPHUPOM HE TpeOyeTcsl.
KoHCTpyKTHBHBIE pellIeHUs KOHBKOBOT'O M OMIOPHOTO Y3JI0B ITOKa3aHbl HA puUC. S1.

Pamnl

6.44. JlomaTokieeHble paMbl MOTYT IPUMEHATHCA B 3JaHUAX PaA3IMYHOIO HA3HAYCHHUSA C
YTEIUIEHHBIMH WM HEYTEIUICHHBIMH OrPa)KAAIOIIMMU KOHCTPYKLUMSIMH, U3 IUIUT WIK MPOTOHOB C
PYJOHHBIMH, aCOECTOLIEMEHTHBIMH WIH APYTUMH KPOBIISIMU.

PexoMeHnayeMble cXeMbl OTHOMPOJIETHBIX AEPEBIHHBIX KJIEEHBIX paM IpeCTaBlIeHbI B Ta0M. 1.

6.45. Pacuer paM mpou3BOAUTCS MO MpPaBHJIAM CTPOUTENBHON MEXaHHMKH C y4eTOM TpeOOBaHUMN
CHull 1I-25-80, . 4.17, 4.18, 6.28 — 6.30 nipu ciaeayronmx cXxemax 3arpyKeHHus:

a) MOCTOSIHHAS U BPEMEHHAsl CHEroBasi Harpy3KH Ha BCEM MPOJIETE;

0) mOCTOsSIHHAS Ha BCEM IPOJIETE M BPEMEHHAsl CHETOBasl Ha MOJIOBHHE TPOJIETa HATPY3KH;

B) TIO CX€MaM a ¥ O B COYETAaHUU C BPEMEHHOM BETPOBOW HArPY3KOi.

B TpexmapHUpHBIX pamMax cO CTOMKaMH BBICOTOM 110 4 M pacdeT Ha BETPOBYIO Harpy3Ky MOXET
HE TIPOU3BOIAUTHCS.

6.46. IIpoBepky HOpPManbHBIX HANPSHKEHWM CleAyeT MPOU3BOAUTh B KAPHU3HOM Y3II€
TPEXLIAPHUPHBIX PaM JIOMAHOTO OYEPTaHHUS; B MECTE MAaKCHUMaJIbHOTO MOMEHTa KPHUBOJIMHEHHOMN
4acTHU FHYTOKJIEEHBIX PaM.

B npyrux cedyeHusx purens U CTOMKH MpOBEpKa HOPMANbHBIX HAMpPsDKEHUN He Tpelyercs, eciu
BBICOTA CEYEHMsI PUTelIsl B KOHbKE cocTaBiseT CB. 0,3 BBICOTHI CEUEHUS PUTENs B KAPHU3HOM Y3JI€E, a
BBICOTA CEUEHHUS CTOEK paM B msTe - CB. 0,4 BHICOTHI B KAPHU3HOM Y3JI€.

6.47. B npsAMOIMHENHHBIX y4acTKax 3JIEMEHTOB paM IIEPEMEHHOIO CEYEHMs YKIIOH BHYTPECHHEU
KPOMKH OTHOCHUTEJILHO Hapy>KHOM foryckaercst He 6oiee 15 %.

6.48. PaMbl TOMaHOrO OYEPTaHUA ¢ COCAUHEHNEM B KADHU3HOM Y3JI€ Ha HArejsX 10 OKPYKHOCTH
(puc. 52) MOTYT IPUMEHSATHCS IPU BBICOTE CTOEK CB. 4 M.

Pacyer HarenpHOro coelMHEHUS B TAaKUX paMax BBINOJNHSAETCS B TPUBEICHHONW HIKE
nocieaoBareabHocTu. OnpenensroTcs:

a) )KECTKOCTh COCMHEHUS

€= Cepht,

TIe Cop = 128 xH/cm - cpennsist ®KECTKOCTh HArelIs; /1 - YUCIIO Harelew;
0) MOJATIIMBOCTh COSTUHEHUS

o0=1/c;
B) CMEIIEHNE CTOMKH OTHOCHTEIILHO PUTEIIs
A =0N.

OKB*

rae Ny, = 2M/J]; M - n3rubaronuii MOMEHT B KApHU3HOM y3J1€ paMbl; [ - IMaMeTp OKPY>KHOCTH, 11O

KOTOPOM paccTaBJI€HbI HArelu;

T) CpeaHsis HecyIIas CHOCOOHOCTh OJTHOTO Haress Ncp = cCpA;

J1) MaKCUMaJIbHasl HeCcyIasi CHoCOOHOCTh OJTHOTO Harelst
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Nyyaxe = Nephy = 2T, (49)

rae kp = 1,3 - k03(pPUIHMEHT, YIUTHIBAIOIIUN HEPAaBHOMEPHOCTb PACIPENEICHUS YCUINNA MEXITY

HarcjisiMm B COCAUHCHUH T - MUHUMAJIbHAA HGCYH_IaSI CHOCO6HOCTL HareJjsl Ha OOAuH YCHOBHBIﬁ Cp€3,
onpeaensiemast no CHull 11-25-80, 1. 5.13.

-~

\

Puc. 52. KapHu3Hblii y3ea1 101IATOKJI€eHOH TPeXIIAPHUPHOI paMbl JIOMAHOT0 OYePTAHHUSA C
CcOeJUHEHHEM HA HWJIMHAPHYECKUX HAreIsaX

1 - cTolika; 2 - puresb; 3 - HalpaBJIeHUE BOJIOKOH; 4 - HareNiu; 5 - HaYallbHOE MOJIOKEHUE Haress; 6 - OJI0KEHUE Harelst
rocJie IoBOpoTa

[Ipu HeBbImonHeHnH ycnoBus (49) HEOOXOAMMO YBEIHUYUTHh TUAMETP OKPYKHOCTH PacCTaHOBKH

HareseH, eciy 3T0 He MOTpedyeT YBEIUUEHHUs pa3MepOB CEUECHHUS IJIEMEHTOB paMbl, HalJICHHBIX U3
pacudera 1o MpOYHOCTH U YCTOWYUBOCTH;

e) HECyIIasa CIIOCOOHOCTH BCETO HATCJIHLHOIO COCAUHCHUA

Ncpn =N,

OKB*

B y31e nomxHO OBITH TOCTaBJICHO HE MeHee 4 OONTOBBIX Harejel U3 ux oOIIEro Yucia.
PaccranoBka Harelei 1o OKpy>KHOCTH B KAPHU3HOM y3JI€ paMbl JOJKHA OCYIIECTBIISATHCS 110 PHC.
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52, nuameTp Mx cienyeT npuHUMarth He 6oiee 20 MMm.

6.49. KneedanepHsle pambl, COCTOSIIME U3 JOMIATHIX TOSICOB M (DaHEpPHBIX CTEHOK,
MOJKPEIUICHHBIX pedpaMu KecTKocTu (puc. 53), OTHOCATCS K OOJErdyeHHBIM KOHCTPYKIHsSM. B
TaKuX pamMax pPEKOMEHAYETCS HCIOIb30BaTh NPEUMYIIECTBEHHO JBYXCTEHYATOE JBYTaBPOBOE
CeueHue.

[Ipu koHCTpyHpoBaHUU KiieehaHEPHBIX paM BOJIOKHA HAPYXKHBIX CIOEB IIMOHA PEKOMEHIYETCS
pacmojarath mapajyleibHO BHEIIHEMY KOHTYpy cToek u purensi. PeOpa »xecTkocT B
MPSIMOJIMHEMHBIX YaCTSIX AJIEMEHTOB paM yCTaHABIUBAIOTCSA B CTBOPE CTHIKOB (DaHEPHBIX CTEHOK W,
€CIIi HeOOXOIMMO, B TPOMEKYTKAX.

Pacuer kneedanepHbIX paM cieayeT BBITIOJHATHh B cooTBeTcTBUHM co CHuIT I1-25-80.

2430°

Yaea, A"

2450

Ifhﬂ
e

472

o S

ha
_—
s

ba

Puc. 53. KneedganepHasi TpeximiapHupHasi paMa ¢ THYTOKJIeeHbIMH BCTABKAMH B KAPHU3HBIX
y3J1ax

[Ipumep 1. 3anpoexkTupoBaTh [OIIATOKIEEHYIO pamy mnposerom 18 M, marom 3 M
HEYTEIJIEHHOT'O CKJIaJCKOTO 3/1aHusl.

Paiion ctpoutensctBa 1. Hapa (Jlemunrpaackas 001.). KpoBis ©3  BOJHHCTBIX
acOECTOIIEMEHTHBIX JINCTOB, YKJIAIbIBAEMBIX 1O TIporoHam ceduenrem 70 x 150 MM ¢ marom 1,5 M.
Jis  3meMeHTOB pambl (THYTOKJIEEHOTO JABYCKATHOTO pUTENss U MPSMOJIUHEHHBIX CTOCK)
HCIIONIB3YIOTCS COCHOBBIC MIJIOMATEpPHANbl 2-TO M 3-TO COpTa TOJIIUHOMN CI0eB 0 = 33 MM.

CoenvHEHNE 3JI€MEHTOB KOHCTPYKLHH OCYLIECTBIISIETCS C IOMOIIBIO BKJIEEHHBIX apMaTypHBIX
CTEpKHEU U JIeTalIeld CTAIBHOTO MPOKaTa.

Purens pambl IPUHAT IEPEMEHHOIO CEYEHHS C YKIOHOM BEPXHMX rpaHei i) = 0,25, a HIKHHUX - iy

= 0,2; CTOMKH pambl - TOCTOSTHHOTO CEYEHUSI, COAMHEHHBIE C PUreIeM IAPHUPHO U 3alleMJICHHBIC B
¢dbyHnnamenTax (puc. 54).

Harpy3ku Ha pamy

- 2 - 2
ITocrosnnas nHarpyska g = 0,266 kH/m~ Bpemennas cnerosas marpyska P9, = 1 xH/m~.
CoOCTBEHHBII BeC pUTeNsl paBeH:
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_ _ _ 2
g, = (g% + P, )/[1000/(K 50 - 11= (0,266 + 1)/[1000/(7,517,64) - 1] = 0,194 xH/m>.

P=y8 iy
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Puc. 54. Cxema pambl ¢ Harpy3Kkamu
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Puc. 55. 'nyTokJieeHblil purejb paMmbl

IToroHHsle pacueTHbIE HAIPYy3KU HA PUTeIb COCTABIISIOT:
MOCTOSTHHAS

g=(g" + g"p)nb, = (0,266 +0,194)/1,1-3 = 1,52 xH/m;
BpEMEHHas CHETOBast

P

CH

PR ncb, = 11,63 = 4,8 kH/m.

CHeroBy1o Harpy3Ky Ha IIOJIOBHHE IIPOJIETA PaMbl HE YUUTBIBAIOT, TAK KaK B paMax JaHHOIO THUIA
MaKCHMaJIbHbIE YCUJIMS BO3HUKAIOT OT 3arpy’KE€HUs 110 BCEMY IPOJIETY.

Cxopoctnon Hanop Berpa ans II paiona g, = 0,35 kH/M?, a pacdyeTHast IIONOHHAsE BETPOBas
Harpyska
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Py = qokenyby,

rae k = 0,65 - ko3pHUIMEHT, YUYNTHIBAIOIINNA U3MEHEHHE CKOPOCTHOTO HAaropa B 3aBUCHMOCTH OT
BBICOTHI M THMa MeCTHOCTH, ompenaensiercs no CHull 1I-6-74, tabn. 7.; ¢; - AOPOANHAMHUYCCKHH

ko3 puument, npunumaemsiii mo CHull 11-6-74, Tabm. §;
¢ =+0,8; ¢y =-0,228; ¢, =-0,4; c3 =-0,5;

ny = 1,2 - KOOQGUIHUCHT IIePErPy3KH;

b, =3 M - mar pam.

KoadduiueHT c¢; onpeneneH no HHTEPHONIALMI IIPU
H/l=5,45/17,64 = 0,308 uy = 14,2°;

P, =0,35-0,65-0,8:1,2-3 = 0,66 xH/m;

Py, =0,35-0,65-0,5-1,2-3 = 0,41 xH/m;

P3,=0,35-0,65-0,4-1,2-3 = 0,33 xkH/m; (1paBast monoBHHA IPOJIETA);

P4, =0,35-0,65-0,228-1,2-3 = 0,19 xH/m; (y1eBasg moioBuHa IPONIETA).

B nemnsix ynpouenus pacdera paMbl BETPOBYIO Harpy3Ky, J€HCTBYIOIIYIO HA PUrellb, IPUHUMAEM
YCPEIHEHHON MHTEHCUBHOCTH IO BceMy npoinety Psj, = 0,26 kH/M. Cxema Harpysok Ha pamy jgaHa

Ha puc. 54. Ceuenue croek npuHuMaeM 140 x 363 MM, X THOKOCTh B TUIOCKOCTH PaMbI
A =1,/(0,289h,) = 545-2,2/(0,289-36,3) = 114,4 < [A] = 120,

a OTHOWIeHWE /;/b = 2,5, 4TO yIOBIETBOPAET PEKOMEHIALMSIM MO JACPEBIHHBIM KIECCHbIM

KOJIOHHAM.
Ceuenue purens (puc. 55) nmoadupaeM Mo METOJIMKE pacueTa THyTOKJIEeHbIX 0aloK IMepeMEeHHOM
BBICOTHI coryacHo mi. 6.16 - 6.19:

y = arctg i; = arctg 0,25 = 14°;
¢ = arctg i, = arctg 0,2 =11,3°.

Cpennsis yacth purens amusout [y = 0,2/ = 0,2(18 - 0,36) = 3,53 M MMeeT KpUBOJIMHEHHBIH
y4acTok. Pajimyc KpUBU3HBI PaBeH:

ro=1;/(2sin ¢) = 3,53/(2sin 11,3°) = 9,01 m;
ro/0 =9,01/0,033 =274 > 250, 1.e. m, = 1.

[[Inpuny purens mpuHUMAaeM paBHOW mupuHEe cTOWKH b = 140 MM, a BeicoTy /2 = 1200 MM, 4TO
cocrasyser 1/15/, torna Beicora iy = 1022 MM, a BeicoTa Ha onope A = 581 mm.

CraTnyeckuii pacyeT pamsl

PacuetHast cxema pambl JaHa Ha puc. 56.
BBuny j1oMaHoro ouepTaHusi puresis U NEPEMEHHOCTH €r0 CEYEHMs MPUBEIECHHYIO M3THOHYIO
KECTKOCTb CEUYEHUS pUTEIIs,, HOPMAIBHOTO K €0 MPOJOJIBHOM OCH, MOJICYUTHIBAEM TI0 (hopMyJie

Ely, = ElL o c0s? 0k,

MakcC

ra€ /yaxc - MOMEHT HHEPLIUH CEYECHMs PUIess B CEPEAMHE MPOJIETA; O - yroa HaKJIOHA HEUTPaIbHOU

ocu purenst; k= 0,15+ 0,85B - koapdunment mo CHull 11-25-80, mput. 4, Tada. 3.

B pesynbTare cTaTHUecKOro pacueTa pambl METOJIOM CHII MOJYYEHBI CIeayromue GopMyIbl s
OTIpEJICIICHUS] OMTOPHBIX PEAKIUil ¥ M3THOAIOIINX MOMEHTOB B OIOPHBIX CEUCHHSIX U KOHBKE PaMbI
(cm. puc. 56):

OT PAaBHOMEPHO pacmpeeIieHHOW HATPy3KH [0 PUTEITIO
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Vy=Vy=qll2; V4= Uy =5¢5%cos? Ok /[8(H?k + fk.)];
M 4 = My, = 5¢S*Hfcos? Ok /[8(H?k + fk);
My = qI?/18 - 5¢S5*fcos® Ok /[8(H?*k + k)],
rue
ke = L SIEILy,H);
OT BETPOBBIX HArpy3ok Py, Pyp, P3p, (BETEp CIEBa HANIPABO):

Vy=Vn=Ps,//(2cos b);

Up =P, H - (P, - PyHPKIS(Hk + k)] + 5P3, S%feos Ok /[8(H?k + fky);
Uy = PyyH + (P - Py YHPKITS(H?k + k)] - 5P, 8% feos Ok /[S(H?k + k)]
My =P H?/2 - (P, - Py HKI[8(Hk + k) + 5Py, S*fHeos Ok J[8(Hk + Fky);
My =Py H2 + (P - Py HAKI8(H?k + fk,) - 5P3,,S*fHeos Ok J[8(H?k + £)];

Mg = Py, 218 + (P, - Py A/ [S(H?k + k) - SP3,S*fHcos Bk /[SUHPk + k).
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Ednp.

8 127° c

Puc. 56. PacueTHasi cxema pambl M 31I0PbI H3rHOAIOIIUX MOMEHTOB

OmnpenensieM ycunus B cedueHusix cToiku 0 = y == H, cuutas pacnonokeHue Hadajga KOOpAUHAT
Ha YpOBHE HHM3a CTOMKH, OT:
PaBHOMEPHO paclpeeiCHHOW Harpy3Ku

M=M,-Vyy;
O=UiN=Vy

BETPOBBIX HArpy3okK Py, Pyy, P3p:
BETEP CIIEBa HAIIPABO

M= My - Upy + P %2,
Q= UA-Plby;Nz VA’
BETEP CIpPaBa HAJIEBO

M= My - Uny + Pypy?/2;
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QzUﬂ-RZby;NZ VI[

OnpenensieM ycuius B cedeHusx pureist 0 = x = /2, cuutas pacnoyioKeHHe Hadaia KOOpAuHAT
Ha JIEBOM Oorope oOT:
PaBHOMEPHO paclpeeIeHHOW Harpy3Ku:

M=V ax - gx%/2 - 2UfiI;
O =(Vy - gx)cos 0 - Upsin 0;
N= (V4 -gx)sin 0 + Upcos 0;
BETPOBBIX HAIPY30K Py, Py, P3y:
M=V px - Pyx?/2 cos 0 - 2fx(Up - PypH)/IL;
O = (Vp - Pypx/cos 0)cos 0 - (Up - PypH)sin 6;
N=(Vp - Pypx/cos 0)sin 0 + (Up - PypH)cos 0.
[TonoxxeHne pacueTHOTO CEYCHHMsI X B IBYCKATHOM PHTese ONpeeisieM o Gopmyie
x = lhy/(2h)) = 17,64-0,581/(2:1,022) = 5 m.

[lo BolmenpuBeneHHbIM (QopMysaM ObUIM MOJACYMTAHBI YCHJIMS B CEUEHHUSX pambl H
NPEJCTaBICHBI B Ta0J. 35. DMIOPHI M3rUOAIOIIUX MOMEHTOB MPECTABICHBI HA pUC. 56.

PacyeTHble BETMUMHBI YCUJIUN ONpENENsieM IpPU CIEAYIOIIUX OCHOBHBIX COYETAHUAX HArpy30K:
COOCTBEHHBIN BEC U CHETOBAas HAarpy3Ka; COOCTBEHHBIN BEC, CHETOBasl U BETPOBAasi HArPy3KU C YYETOM
kod(GpunmenTa coueranuii n, = 0,9. Jlng Hanboee HEBBITOIHBIX COYECTAHUH HArPy30K MPOHU3BOIUM

NPOBEPKY IPEIBAPUTEIBHO HA3HAUYEHHBIX CEUYEHHH 3JIEMEHTOB paMbl MO COOTBETCTBYIOIINM
¢dopmynam u ykazanusm CHull 11-25-80.

Tab6numa 35
VYceunust 0T OCHOBHBIX
Ycunus OT Harpy3o0k .
HaumenoBanne COYCTAHUI HArPy30K
JJIEMEHTa Bun yeunus [ mocrostauoiM BPEMCHHBIX
pambl q=1,52 |cuerosoii P BETPOBOM Fpi_d):l 3 rpa:_do;ﬂ 3 Ffz(bf 63
kH/m = 4,8 xH/m | cnepa HanpaBo | cnpasa HaJIeBo
1 2 3 4 5 6 7 8 9
Croiika M, xH-M +4,43 +14 -9,67 +6,22 +18,43 | -5,24 | +22,62
0, xkH -0,81 -2,57 +3,57 -2,26 -3,38 +2,76 -5,16
N, xH -15,21 -42.73 +2,37 -2,37 -57,94 | -12,84 | -55,8
MB’ kH-Mm 0 0 0 0 0 - -
Op, kH -0,81 -2,57 +0,025 +0,025 -3,38 - -
Ny, xH -13,53 -42,73 +2,37 +2,37 -56,26 - -
Purens My, kxH-m 0 0 0 0 0 - -
Op, kH +13,06 +41,24 -2,32 -2,32 +54,3 - -
Ny, kH -3,61 -11,4 +0,468 +0,468 -15,01 - -
M, kH-m +47,71 +150,67 -8,52 -8,52 +198,38 - -
0., xH +5,75 +18,17 -1,02 -1,02 +23,92 - -
N, kH -2,03 -6,42 +0,19 +0,19 -8,45 - -
M, xH-M +58,66 +185,25 -10,34 -10,34 +243.91 - -
Op, kH -0,17 -0,53 +0,005 +0,005 -0,7 - -
Ng, xH -0,8 -2,51 +0,024 +0,024 -3,31 - -
PACYET CTOMKU

Haubonee HampsKeHHBIM SIBIISIETCSl CEUEHHE, 3alleMIIeHHOe B (yHIaMeHTe. YCHIUS B 3TOM
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CCUYCHHUU PpaBHBI:

M=22,62 xH-m; Q=5,16 xH; N= 55,8 xH.

['eomeTpuyeckne XapakTepUCTUKUA PACUYETHOTO CEUEHUS
b =140 My; h =363 MM; Fpyey = Fp = 140-363 = 5,08-10% mn?;
_ - 26— .
Wop = Waca = 140-363%/6 = 3,07-10° mn;
lp=pl=2,2545=12m.

Jist croiikn npunumaem nuiomarepuai 3-ro copra. Toraa cormacio CHull 11-25-80, Tabin. 3. R,
=R.= R, = 11'my,/y, = 11-1,2/0,95 = 13,9 MIla. Onpenensem
@ = 3000/A% = 3000/1 14,4% = 0,229;
E=1- N/((pRCF6p) =1- 55,8-103/(0,229-13,9-5,08-104) =0,655;
Ky=o, +&1-0,)=122+0,655(1 - 1,22) = 1,08;
M, =MI/(EK ) =22,62/(0,655-1,08) = 31,98 kH-m.
[IpoBepsieM IPOYHOCTH CIKATO-U3TUOAEMON CTOUKH

NIF paeq + My Wy = 55,8:10%/5,08-10* + 31,98-10%/3,07-10 = 11,5 <R = 13,9 MITa.
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Puc. 57. Kapuu3sHblii y3ea pambl
1 - THYTOKJICEHBIH pUrelb; 2 - cToiKa; 3 - yroyiku 63 x 63 x 5; 4 - 6oxrer M20
Pacuer purens

[ OTIOpHOTO CeUeHHUs:
Oviaxe = 94,3 kH; 7 = (hg - hytg /2)cos ¢ = (581 - 363-0,1998/2)0,9755 = 531 mm; b = 140 mm.
MaxkcuManbHble CKalbIBAIOIINE HAPSKECHUS

T = 30\ axc/(2bh) = 3-54,3-103/(2-140-531) =1,09<R_/y,=1,5/0,95=1,58 Mlla.

TpebGyemas qyiHa OMOPHOM IUIOIMIAIKU U3 YCIIOBUS CMSITUS IPEBECUHBI paBHA:
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Ly = Oracc¥n! (PR o) = 54,3-103-0,95/(140-3,2) = 116 mm,
rae
Rey g = Roy/[1 + (Rey/Rongop - Dsin 3 a] = 15/[1 + (15/3 - 1)0,9755%] = 3,2 MIla;
a=90°-0=90°-12,7° = 77,3°.

JlnuHy onmopHOM TUTomaaKy mpuHUMaeM 363 MM (puc. 57).
st pacuetHoro ceyeHus mo u3rudy x = 5010 mm:

M, = 198,38 xH-m; Qx = 23,92 kH; Nx =-8.,45 kH.

CedeHne HAXOOUTCA BHE KPUBOJIMHEWHOW 30HBI.
I'eomeTpuueckue XxapakTepUCTUKHN CEUCHHUS:

h, = [hy + x(tg v - tg @)]cos 6 = (581 + 5000-0,05)0,9755 = 811 mm.

F. .=140-811 = 11,3510 mm?;

pacu
Wryaea = Wop = 140-811%/6 = 15,35:10° an.
Onpenensem:
A =1,/(0,289h) = 17640/(0,289-1200) = 51;
¢ = 3000/A% = 3000/51% = 1,16; K,y = 0,07 + 0,93h¢/h = 0,07 + 0,93-581/1200 = 0,52;
R, =R, =R, = 15mgly, = 15-0,9/0,95 = 14,2 MITa;

mg = 0,9 jst pacueTHoro cevenus ¢ h = 811 mm;
E=1-N(oRFepK, n)=1- 8,45-103/(1,16-14,2-140-1200-0,52) =0,99;
M= M/E=198,38/0,99 = 200,2 xkH-m;

NIF oo + Myl W = 8,45:10%/11,35:10% + 200,2-109/15,35-10° = 13,1 < R, = 14,2 MITa.

pac4 pacu

Cikarast KpOMKa puressi packperieHa U3 IIOCKOCTH M3ruba MpOroHaMH KpOBJH ¢ mmarom 2-1,5 =
3 M, T.C.

I, = 3 < 140b%/(mgh) = 140-0,14%/(0,9-0,811) = 3,6 m.

[TosTOoMy mpoBepKa yCTOWYMBOCTH TUIOCKOW (hopMBbI AehopMupoBaHUs HE TpeOyeTcs.
[IpoBepsieM pasnaibHBIC PacTATUBAIOIINE HANPSDKEHHUS B CEPEMHE TIPOJIeTa

— 6 6 _ — - —
Ky paxMy/ Wpaca = 246-10°-0,045/33,6-10° = 0,33 = Rp90/0,95 =0,3/0,95 = 0,32 MlI]a,

rae My = M/E = 243,9/0,99 = 246 xH-m;
- - 21— 6 3.
Whaca = bh%/6 = 140-1200°/6 = 33,6-10° Mm>;
K, pay - K0dbduumeHT, onpeaenseMelii o rpaduky puc. 29 npu ¢ = 14° u h/r = 0,125;
r=ryt h/2=9,01+1,2/2=9,61 m.

IIpoBepka nporuda pureJisi

[Iporu6 purens B cepeaune nposieta onpeaensiem nmo CHull I1-25-80, 1. 4.33.
[IpenBaputenbHO HAXOIUM

k=0,15+0,85=0,15+0,85-581/1200 = 0,5615;
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c=15,4+3,88= 15,4 +3,8581/1200 = 17,24
I=bi/12 = 140-12003/12 = 201,6:10% Mm*;
g" = (g" +p™)3 = (0,266 + 0,194)3 = 4,38 kH/m;
fo = 5q"I*(384E]) = 5-4,38-17,64%101%/(384-10%201,6-10%) = 27,4 mm;
F=1olL + c(hTyVk = 27,4[1 + 17,24(1200/17620)*1/0,5615 = 52,6 Mm.

OTHOCHUTENBHBII TPOTHO
fIl=52,6/17610 = 1/335 < 1/200, Takum oOpazom, Tpedyemast >KeCTKOCTh PUTEIIs 0OecTieueHa.

Pacuer y3,10B pambl

VY3en B - conpsikeHHe purens co CTOHKo# (cM. puc. 57).

CoenuHeHue purerst CO CTOMKOW OCYIIECTBISEM C TIOMOIIBIO YrOJKOB Ha OoJTax.
KoHCcTpyKTHBHO MpUHUMAaeM yroJiku 63 x 63 x 5 MM 1 60aThl tuaMmeTpom 20 MM, 00ECIIEYHBAIOIINE
OOKOBYIO )KECTKOCTb B y3JI€ U NIepeAalollie Ha CTOiKM pacnop oT purens pambl O = 3,38 kH (cm.

Tabmd. 35).

[Tpu Hanmuuuu AByX OOKOBBIX YTOJKOB OOJTHI KPEIJICHHS UX K CTOHKE U K PUTEINI0 SBISIOTCA
IBYCPE3HBIMH. YCWIME, NEHCTBYIOIIEEe Ha KaKAbIM OONT KpEIUIeHUs, ONpejaessieM M3 YCIOBHA
paBHOBECHsI MOMEHTOB OT pacnopa O = 3,38 kH u ycunusa Gonra OTHOCHUTENBEHO YCIOBHOM OCH

BpallleHHUs, 32 KOTOPYIO MPUHUMAETCs 00NT, Haubosee ynaieHHbINH OT JMHUHM MPUIIOKEHUHU pacropa

Og:
Ogey - Nye; = 0;
N, = Ogey/ey = 3,38-54/14 = 13,04 kH;
N =N, - Qg = 13,04 - 3,38 = 9,66 kH.

VYennue B GonTe KpemuleHMsl YrojkoB K puremo pasHo pacnopy Op = 3,38 kxH. Hecymas

CIOCOOHOCTH OJTHOTO cpe3a Oonta d = 20 MM KpeIyIeHHsI YTOJIKOB K CTOWMKE: U3 YCIIOBHS CMSTHA
npesecunsl 1) = 0,5cdk, = 0,5-14-2-0,6 = 8,4 kH, u3 ycnosus usruba donra

T, = (1,84 + 0,02d2) [k, = (1,8:2 +0,02:82) /0,6 = 6,57 xH;

Ty =2,5d% [k, = 2,522 /0,6 = 7,75 kH;
T = 6,57 KH > Ny/2 = 6,52 xH.

V3en A - conpsbkenus cToiiku ¢ pyHaameHTom (puc. 58).

CoriacHo pacueTHON CXeM€e paMbl, COMPSDKEHUE CTOMKU C (PYHIIaMEHTOM >KECTKOE. 3alleMICHIE
obecrieunBaeM JIByMsI METAUTMYECKUMH IUIACTUHAMH, KOTOPBIE KPEISTCS K CTOHKE MOCPEICTBOM
HAaKJIOHHO BKJICEHHBIX CTEpPKHEH, IPUBAPEHHBIX K IIJIACTHHAM.

Jlist coenquHEeHMs TUTACTUH C aHKEPHBIMU OOJITaMH, 3aMOHOJMYCHHBIMU B (YHIAMEHT, K HUM
MPUBAPEHBbI TaK)XXe TpaBepChl M3 MPO(UIMPOBAHHOW JTUCTOBOW craiu. K msaTe CTOWKHM KpemuTcs
OTOJIOBOK (CTaJIbHOM, )KeJIe300€TOHHBIN, U3 TTOJMMEpOETOHA). MeXTy OroJIOBKOM M TOPIIOM CTOMKH
pa3Meraercs THAPOU3OJSIHMOHHBIA U BBIPABHUBAIOIIUN CIIOM M3 KJIEEBOM SMOKCUIHOM LIIATIECBKU
OI1-00-10. [ns oOecrieueHus IJIOTHOTO TPUMBIKAHHUS BKJIAJBIINIA IO BCEH IIJIOCKOCTH €ro
CONMPUKOCHOBEHUS C TOPLIOM CTOMKH Ha 3aBOJIC-U3TOTOBUTEIIE MPOU3BOIUTCS MIPUTSHKKA BKIIAIbIIIA K
CTOWKE MPH MOMOIIA BPEMEHHBIX TPABEPC U CTSHKHBIX OOJTOB.

[Tocne moATsKKM OOJATOB MPOM3BOAMUTCS MpPHUBAapKa IUIACTUH CTOMKU K BKJIQJBINLY U JEMOHTaX
BPEMEHHON OCHACTKHU, KOTOPAsl 3aTEM UCIIOJIb3YETCs JJI U3TOTOBICHUS APYTHX CTOEK PaMbl.

WWW.STROYTENDERS.RU



[IOCOBME IO ITIPOEKTUPOBAHMIO JEPEBSIHHBIX KOHCTPYKIIMM Crp. 115 u3 143

i-1f
L.' 1815 1815 70 zﬂ'
LSRN et +
| |
! . t .
i 25).1.175
r | i
| - T
1/}/ r ‘ ©
o~ e
| S 8 {4 5
I S 10000 LY H
Lo 8 Juoun s el | ila n
< dzﬂeﬁx @yud. T e
! R A I
| [~ 10 ! i
: | 1!
N P
" 85 |95 | SN\ . 100 100
N 2-2
V. L X:198.6 Ocs cmooxv
=75 €y= 7%
Jca J
OHKEPHAIX dA =1032Mna 25 J o5
Soamol < =
C:J-:.:i- =tQ
f === =+
Iiapa Kanpasenud tlU_.‘t o]l e
< \woaion

Puc. 58. OnopHsblii y3esa paMbl

1 - cTolika; 2 - HAaKJIOHHO BKJICCHHBIE CTep KHHM; 3 - mactuHa 50 x 10; 4 - TpaBepca u3 mosocoBoi ctaym 100 x 10; 5 -
maiida 60 x 60 x 18; 6 - BKIaAbII (CTATLHOM, XKeJIe3006TOHHBIN, U3 TTOJTUMEPOETOHA); 7 - KleeBasi MPOCIIOiKa U3
snokcuaHo mmnatiaesku DI1-00-10; 8 - ankepHsie 60Tl M24; 9 - xene3o0eToHHbIN QyHIameHT; 10 - momBKa U3
ueMeHTHoro pactsopa 1:3; 11 - nokonapHas naHesnb

[Tpu pacuere coenvHeHUs: CTONKU B mATe ¢ (PyHAAMEHTOM HCIOJIb3yeM HauOoJiee HEBBITOJHOE
coueTaHHe Harpy3oK

M, =31,98 xH-m; N= 55,8 kH; O =5,16 kH.
Topen cToKH UMEET pa3MepBI:
b =140 mm; hk =363 MM.
OKCLEHTPUCUTET MPUIIOKEHUS ITPOJOJIBHON CUIIBI

e=M,/N =31,98-10%/55800 = 573,1 mm > h,/6 = 363/6 = 60,5 Mm.

CrnenoBarenbHO, IMEET MECTO YaCTHYHOE CxKaTue (CMATHE) TOpla CTOHKU. BBICOTY c)kaToii 30HBI
CTOHKM M YyCHIHE, MPHUXOJAIIeecs Ha IUIACTUHY, B TIEPBOM MPUONMKEHUU OIpeneIsieM o

bopmynam:
x = hy(1 +h;/6e)/2 =363(1 +363/6:573,2)/2 = 200,7 mm;

N, =N(e - hy/2 +x13)/( by, + a - x/3) = 55,8(573,1 - 363/2 +200,7/3)/(363 + 5 - 200,7/3) = 84,97 xH,

rZle @ = 5 MM pacCTOSIHHE OT LIEHTpa TSHKECTH IUIACTHHBI 10 OrkaiiiieM rpanu croiiku. Tpedyemoe
CCYEHHE IUIacTUHBI U3 ctanu Ber3nc6-1:
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F 0 = N y,/(R y,) = 84970-0,95/(240-0,9) = 374 nm%.

2

Ipuanmaem miactudy pasmepoM 60 x 10 mm. £/ = 60-10 = 600 MM~ 1 nenaeM yTOUHSIOLIHIT

pacyer.
BricoTy ckaToii 30HBI OIpeeIsieM U3 pelIeHNs KyOM4ecKOro ypaBHEHUs

Ax3+ B2+ Cx+ =0,
KO3 PHUIUEHTH KOTOPOTO PABHBI:
A =-2Nb/3 =-2-55,8-0,14/3 = -5,208 xkH-Mm;
B =-2Nb(e - h}/2) = -2-55,8-0,14(0,5731 - 0,363/2) = -6,1185 kH-M?;
C=-4NFyn[e + (h + 2a)/2] = -4-55,8:0,0006-20[0,5731 + (0,363 + 2-0,005)/2) = -2,0344 KH-M3;

= 4NFon(h, + a)le + (h, + 2a)/2] = 4-55,8-0,0006-20(0,363 + 0,005)10,5731 + (0,363 + 2-0,005)/2]
=0,7487 xkH-m;
n=E /E, =20.
JleicTBUTENbHBI KOPEHb ATOTO YPaBHEHMS, T.€. BBICOTA CKATON 30HBI JPEBECUHBI paBHA:
x=0,211Mm=211 mm.
OmnpenensieM KpaeBble HAMPSKEHUS CMSITHSI B IPEBECUHE U HANIPSXKEHUS PACTSKEHUS B IJIACTUHE:

G, = 2NIb(e + hy/2 + a)/[x(h, + a - x/3)] = 2-55800/140(573,1 + 363/2 + 5)/[211(363 + 5 - 211/3)] =
9,64 MlIla <R, = 13,9 MIla;

6y = N(e - hy/2 + xI3)/[F (h, + a - x/3)] = 55800(573,1 - 363/2 + 211/3)/[600(363 + 5 - 211/3)] =
144,3 MIa < R 1y /v, = 240-0,9/0,95 = 227 MIla.

rae Ry = 240 MIla - pacueTHOE CONMpPOTHBJIIEHUE MaTepuaia IUIaCTUHBI - cTanu Ber3mc6-1 mo

Ipeseiay TEKy4ECTH.

[TnacTuHy KpenuM 1Mo Ka)KJI0W U3 JABYX IrpaHel K CTOMKE ABYMs HAKJIOHHBIMHU cTepkHsIMU d = 30
MM U3 apMmarypbl nepuojauueckoro npodmis kinacca A-III, BkneenHsiMu mon yriaom = 30° k
MPOJIOJIBHOM OCH CTOWMKHU. JlnameTp cTepkHel ObUT ompeeseH MyTeM MPOOHBIX MOICUYETOB UCXOIS
U3 MX MpeAesbHOM Hecylell CrocOOHOCTHM Ha pacTshKeHHE M BblaepruBaHue. J[iauHa cTepxHsS
npunsata / = 35 cM u ompeneneHa TrpapUuecKd C y4eTOM oOecredeHHUs 3a30pa 2 CM MEXIy
BCTPEUHBIMH CTEPKHSAMHU. YCWIME pACTSHKEHHs B IUIACTUHE, MEepelaroleecss Ha BKJIECHHbIE
CTEpXHH, pacKiaJblBaéM Ha JB€ cOCTaBisolue: N, HalpaBICHHbIE BAOJb OCU CTEpXkHEH, u O,

HaIpaBJICHHBIE NIEPIIEHANKYJIIPHO OCU CTEP)KHEW. AHKEPHOE yCUIINE, NEHCTBYIOIIEE HA TUIACTUHY C
IIPUBAPEHHBIMH K HEW HAKJIOHHBIMU CTEP>KHIMM, PABHO:

N,=o,F  =144,3-600 = 86580 H;
YCUJIME PACTSKEHHUs], JEUCTBYIOLEE HA OJIVH BKIICEHHBII CTEPIKEHb,

N, =N cos p/n=86580-0,866/2 = 37490 H;

K03(pPUILIMEHT, YUUTHIBAIOIINN HEPABHOMEPHOE pacHpeiesicHHe HalpsDKEHUS COBUTA 10 JIJTHMHE
BKJICEHHOM YaCTH OJHOTO CTEPIKHS,

k.=12-0,02l/d=1,2-0,02-35/2 = 0,85;
HeCyI[asi COCOOHOCTh BKJIEEHHOI'O CTEPXKHS MO CABUTY IPEBECUHBI

I'=mn(d + 5)lkem R /v, = 3,14(20 + 5)350-0,85-1,2-2,1/0,95 = 61980 H > N, = 37490 H.
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Bxieennsie cTepkHr UMEIOT OTTUOBI JuymuHOM 5S¢ = 5:20 = 100 MM JuIsi IPUBAapKH CTEPIKHEH K
rwiacTuHaM. [IpuBapka mpou3BOIUTCS MO BCel AMHE OTrH0a C IBYX CTOPOH CTEPIKHSI.
[IpoBepsieM MOPOYHOCTh HAKIOHHO BKJIECHHBIX CTEp)KHEM, Ha KOTOpbIe JEHCTBYIOT

COCTAaBJIAIOIIHE: Np =3749xH; Q= Nasin B/n = 86,58-0,5/2 = 21,645 kH,; N, =86,58 kH.

Pacuetnass Hecymas crmocoOHOCTH CTep)kHS H3 apmatypel kiacca A-III mpu HarpyxeHumn
MIOINIEPEYHOM CHUJION ITPU CBAPHOM COEIMHEHUHU BKIIEEHHOT'O CTEPKHS € IUTACTUHON COCTABJISET:

T,=7d?=72?=28 kH;
[Lnouans ceuenns F = nd?/4 = 3,14-202/4 =314 MM2;
[Np/(FRa)]2 +0/T, = [37490/(314-375)]2 +21645/28000 = 0,101 + 0,773 =0,874 <1,

T.€. IPOYHOCTh CTEPKHS 0OecreyeHa.

IIpoBepsieM IIPOYHOCTH AHKEPHOM IIOJOCHI, K KOTOPOM IPUBApPUBAIOTCS BKJICCHHBIE CTEPIXKHU,
paboTaroIeil Ha pacTsHKEHUE ¢ U3THOOM.

Wzrubaroniuii MOMEHT COCTaBIISIeT

M,=24d3 = 24-0,023 = 0,000192 MH-M = 192000 H-Mm.
[Inomans cedeHus: HETTO MOJIOCHI ¢ OTBEPCTHEM 22 MM IS IPOITycKa cTepxHen d = 20 MM

Fop = 10(60 - 22) = 380 mm>.

[InacTuyecknii MOMEHT CONPOTUBIIEHUS MOJIOCHI:
Wy = 1,47(60 - 22)10%/6 = 931 mMm?;
[Na/(FHTRa)]2 +M /(W R )= [86580/(380-227)]2 +192000/(931-227)=1,01 + 0,91 =1,92 > 1.
VYBenuunuBaem ceueHrue aHKEPHOM MOJI0ChI, MpUuHUMas ee pazmepoM 80 x 12 mm, Toraa
Fop=12(80 - 22) = 696 Mm?;
Wy = 1,47(80 - 22)12%/6 = 2040 mm;
[Na/(FHTRa)]2 +M /(W R ) = [86580/696-227)]2 +192000/(2046-227) = 0,3 + 0,413 =0,713 < 1,

T.€. IPOYHOCTh AHKEPHOM IJIACTUHBI 0OecreyeHa.
Pacuer aHkepHBIX 00JITOB U TPaBepc

K mnactunam Hmxke otmerku -0,05 M mpuBapeHbl TpaBepchl U3 NMPOQHIMPOBAHHON JHCTOBOM
CTalM Ul HPOIyCKa aHKEPHBIX OOJTOB, 3aMOHOJUYEHHBIX B (yHIamMeHTe. Och JABYXaHKEPHBIX
00JITOB IO OJIHY CTOPOHY CTOWKH HaXOJUTCS HAa OJHOM JTUHUH C OCbIO OOKOBOW TUTACTUHBI CTOMKH,
[I03TOMY YCHJIUE, BOCIIPUHUMAEMOE 3TUMHU 00JITaMH, PABHO YCHIIUIO PACTSDKEHUS IJIACTHUHBIL.

Tpebyemast m1omags HETTO CEYEHHsI OJHOTO aHKEPHOTo 00JITa, BBIMOJIHEHHOIO U3 CTAIM MapKH
Ber3kn2, paBHa:

4, =N /2R, m)=86580/(2-150-0,85) = 340 MM2,
rae m = 0,85 - k03P PUIHEHT yMEHBIIIEHUSI PACYETHOT'O COMPOTUBIICHUS TBOWHBIX OOJTOB.

IIpunumaem aHkepHbie 60Tl d = 24 MM, 4y, = 352 mmZ. U3 miockoctn paMbl aHKEpHBIE OOJIThI

pa3mematorcst Ha pacctosHud 200 MM, a TJIE40 aHKepHOro OoiTa J0 TpaHu OOKOBOW IUIACTHHBI
coctasisieT ¢ = 200/2 - 50/2 =75 mm.

Ha xaxxmayro TpaBepcy, IpUBapeHHYIO K OOKOBOM IUIACTHUHE, AEUCTBYIOT M3THOAIOIUI MOMEHT U
IOTepeYHast CHa:

M= c3N, /2=0,075-86,58/2 = 3,247 kH-m;
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0,=N,/2=186,58/2=43,29 xkH.

TpaBepchl n3roraBinuBaroTca u3 auctoBoi cranu 100 x 10 mm mapku Ber3mic6-1.
['eomeTpuueckue XxapakTepUCTUKHI CEUEHUS TPABEPCHI PABHbI:

F=2-10-100 = 2000 Mmm2; W =2-10-100%/6 = 333,3-10% mm3; 1= 2:10-100%/12 = 1666,7-10° mm*;
S=2-10-100%/8 = 25000 Mm3; £ = 10 Mm

o =M/W=3247000/33330 = 97,42 MIla < Ryyc/yn = 240-0,9/0,95 = 227 MIla;
T=Q0S/(Jt) = 43290-25000/(1066,7-103-10) =649 Mlla<R = 0,58Ryyc/yn =0,58-227 = 132 MIla.

[IpouHOCTh ceueHUs TpaBEPChI 1OCTATOUHA.
TpaBepcel npuBapuBaeM K OOKOBOW MJIACTUHE ABYMs YTJIOBBIMU IIBAMU C KaTE€TOM kf= 8 mm,

anuuHoi [ = 100 Mm. Haxoaum MOMEHT CONPOTHBIIEHHUS IIBOB
_ 2/ — 21n 3.
Wf_zﬁfkf]co /6 =2-0,7-8-100°/6 = 18667 Mm”;
TJIOIIAH TTOTIEPEYHOTO CEUCHUS IITBOB
_ _ _ 2.
Ff_ 25/?/@ =2-0,7-8-100 = 1120 Mmm~;

HOPMAJIbHBIC U KaCaTCJIIbHBIC HAIIPSXKCHHA B IIBAX

o= M/Wf= 3247000/18667 = 173,9 Mlla;

= Q/Ffz 43290/1120 = 38,7 MIla;

PaBHOJIEHUCTBYIONIYIO HOPMaJIbHBIX M KacaTeIbHbIX HAMPSKEHHM

o) +7, = /1739 +387* _ 178 MITa < Rt c/Vn = 185:1:1/0,95 = 195 MITa.

OnpezernsieM TOMIIMHY MaHOBI aHKEPHOTO 00JITa, OMUPAIOIICICS HA TPABEPCY.
[poner maiiosr / = 50 + 10-2/2 = 60 MM, mupuHa manos! b = 60 Mm.
N3rubarommii MOMEHT OT COCPEOTOYCHHOM CHJIBI, IepejaBaeMblid Ha Iaii0y aHKEPHBIM OOJITOM,

M =N _[/(2-4) = 86580-60/(2-4) = 649,4-10° H-mm.

TpeOyemast TonmuHa maios! u3 cranu mMapku Ber3mc6-1

h = [6My, [(bRY,) = 1/6-649.4-10°:0,95/(60-240-0.85) _ 17 4 .

[TpuauMaeM maiOy TommuHoN 18 MM.

[Ipumep 2. 3anpoeKTHUpPOBaTh AECPEBSIHHYIO THYTOKIIEEHYIO paMy mposieToM 18 M, marom 3 m
JUIA 3[1aHUSl CIOPTUBHOrO 3ana (puc. 59). Orpaxaaroniye KOHCTPYKLUUU HOKPBITHS - YTEIJICHHbIE
muThl pazmepoM 1,5 x 3 M. Kposns - pynonnas. Paiion crpoutenbctBa - [letpo3aBoack. Harpysku
Ha 1 M rOpU30OHTAIBHOM MPOEKINH pambl, KH/M:

MoCTOsIHHAs (0T COOCTBEHHOTO Beca paMbl U MOKPHITHUS) HOpMaTuBHas g = 3,2 u pacueTtHas g =
3,55;

BpEMEHHas CHETOBasi HOpMaTuBHas g = 4,5;

pacyeTHas PaBHOMEPHO pacmpenenenHas g = gYc; = 4,5:0,5 = 2,25 u pacnpezneneHnas 1o

TPEYrOJbHUKY Ha [TOJIOBUHE MPOJIETA
q1= 9%, =4,52,2=99,

K03((OULMEHTHI ¢ U ¢y COOTBETCTBYIOT oTHOWEeHuIo f/] = 1/4 CHull 11-6-74, Tabmn. 5.

PacueTHpIM codeTaHWEM Harpy30K, BBI3BIBAIOIIMM MAaKCHMAaJIbHBI W3THOAIONINIA MOMEHT,
SIBJISIETCSI COBMECTHOE JICUCTBUE HArpy30k a u b (puc. 60).
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Omnopa MOMEHTOB JUIsl JAHHOTO HArpy»XeHHs IpeacTaBieHa Ha puc. 61. 3HadeHHe pacyeTHOIro
MomeHnTa M = 101,7 xkH-M, HopmasibHas cxkxuMaromiasi cuia B ToM e cedeHuu N = 69,7 kH.

b=
\ S
S|3IRs &
SIS “

N SAN

)\
JaN
8 7 5 5 & 3 7 1 =
&M [~
Xﬂ X a

1000
9000 951000= 9000
L= 18000

Puc. 59. Cxema nonepe4Horo paspesa 3gaHust

bokoBoe [elicTBME BETPOBOM HArpy3Kd YMEHBIIAET PACYETHOE 3HAYEHUE OTPHUIIATEIBHOTO
MOMCHTAa OT CO6CTB€HHOF0 BE€Ca NOKPBITHA CO CHCTOM U ITO3TOMY HC YYUTHIBAJIOCH.

JIJ1s IPUHSATOrO 3JUIUIITUYECKOTO OYepTaHUsI KPUBOJIMHEHHOM YaCTH OCH PaMbl PainyC KPUBU3HBI
B pacuye€THOM cedeHuu r = 7,31 m.
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Puc. 60. PacueTHasi cxeMa pambl ¢ Harpy3kamu (@) MoCTOSIHHASI HATPY3Ka OT COOCTBEHHOTI0
Beca; (0, 6) cHeroBasi Harpy3Ka
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Wil bl § 5
2 i 18000

Puc. 61. Dmopa pacyeTHbIX M3rudaAOIMX MOMEHTOB

3amaeMcs MOCTOSIHHOM BBICOTOM ceueHus pamsl £ = 630 > //30 = 18000/30 = 600 MM u mupuHON
cedeHust b = 140 MM TipH TOJIIIIMHE CJIOEB @ = 33 MM, TOT/Ia paInyC KPUBU3HBI BHYTPEHHEH KPOMKH
B PaCYETHOM CEYEHUH 1, = [ - h/2 =T mu r/a ="7000/33 =210 > 150.

ITo CHull I1-25-80 Tabn. 7, 8, 9 mg = 0,95; m,,, = 1, m, = 0,92, a pacyeTHOE CONPOTHBIIECHUE

U3rudy M COKaTHIO BJIOJb BOJIOKOH IPH HMCIOJb30BAHWH COCHOBBIX NMHJIOMAaTE€pHANoOB 2-TO COpTa U
BBEJIEHUH KO(GHUIUEHTA HaJeKHOCTH 110 Ha3HadeHuo v, = 0,95.

R, =R, = 15mgmy,/y, = 15:0,95:0,92/0,95 = 13,8 MIIa.
IIpoBepky IpOYHOCTH paMbl B pACUETHOM CEYEHUH NPU
hir=0,63/7,31 = 1/11 < 1/7
npousBoguM corsacHo CHull 11-25-80, nim. 4.17 u 6.28 o hopmyie
NIF g + My W = 69,7:10%/8,8:10% + 108,1-109/9,25-10° = 12,5 < R, = 13,8 MIa,

pacu pacu

rae
M, =M/E=101,7/0,94 = 108,1 xkH-m.
Tak kak ouepTaHMe THYTOKJIECHOH paMbl C KOPOTKUMHU TPSMOJMHEHHBIMH Yy4YacTKaMU

MpUOIIKAeTCA K OYepTaHUI0 apku, TO, pykoBoactBysich CHull I1-25-80, mm. 4.17 u 6.27, B
(Gopmyny s onpeneneHus kodpduuuenTa & NoACTaBIsAEM 3HaYe€HHE CKUMaromed cuibl Ny = 29

kH B KII104€BOM HIAPHUPE PaMBI:
&=1-Np/(pFR,) = 1 - 29-10%/(0,425-8,8-10*13,8) = 0,94;
3necn
® = 3000/A2 = 3000/84% = 0,425;
A = 1,/(0,289h) = 0,55/(0,289/) = 0,5-30,8/(0,289-0,63) = 0,84;

S - TIOJTHAS ITTUHA KOHTYpa pambl 1O EHTPATLHOMU OCH.

[Tpu moakpenIeHN: BHEIIHEH KPOMKH MOJypaMbl B TPEX MPOMEKYTOUHBIX TOUKAX MONEPEYHBIMU
U TIPOJIOJILHBIMU CBSI3SIMH KECTKOCTH C OTHOLICHHEM Pa3MEpOB IMOIMEPEYHOIro CeueHHs pambl h/b =
630/140 = 4,5 mpoBepKa YCTOHYMBOCTH IIIIOCKOH (PopMbl nedopMupoBaHus HE TpeOyeTcs BBHIY
OYEBHJIHOTO 3aI1aca.

CoenuHeHre MojJdypaM B KIIIOYEBOM HIAPHUPE OCYLIECTBIIAETCS JIOOOBBIM YHOPOM C OOKOBBIMHU
HaknaakamMu Ha Oostax. CompspkeHHe KOHIIOB paMbl ¢ (YHIAMEHTaMH B ISITaxX IS MEpenadu
pacriopa U BEpPTHUKAJIbHON OMOPHOM peakluy BBIIOJHSAETCA NMPH MOMOIIM CBapHOro OariMaka u3
JTUCTOBOM ctanu. {51 oOecrieueHust MpOCTPAHCTBEHHOM KECTKOCTH U YCTOMYMBOCTH paM U 37aHUS B
IIEJIOM B TOPLEBBIX CEKIMIX YCTPaMBAIOTCA IIONEpPEYHbIE CBs3EBbIE (PEepMbl, TOBEICHHBIE 10
OCHOBAHUS PaM.

[IpumMeHeHre paMbl AUTUNTHYECKOTO OYEpPTaHUs TO3BOJISIET, HE CTECHSS TadapuTOB, JOCTUTHYTh
OoJiee BBIMOJHOTO COOTHOIICHHS MEXKIY PaJiycoM KPUBU3HBI U TOJIIMHON CIIOEB, CHIDKAs 3a CYET
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ATOrO PacXo]i MUIOMATEPHUAIIOB.
KosoHHBI

6.50. /IlepeBsiHHbBIE KOJIOHHBI KAPKACHBIX 31aHUN MOTYT OCYLUECTBIISITHCA B BUJE TOLIATOKICEHBIX
U COCTaBHBIX OpyCHAThIX AJIIEMEHTOB MPSMOYTOJIBLHOTO CEUEHUsS C 3alleMJIeHHeM B mste. BricoTy
CEUYCHHS HAPY)KHBIX KOJIOHH PEeKOMEHAyeTCs MpUHUMATh /1 = 1/16 - 1/12 nnuHbI KOJOHHBI, & ITUPUHY
cedenus b = h/4 - h/2.

J1711 BHYTPEHHHUX KOJIOHH JIOMTYCKaeTCsl MCTOIb30BaHUE KBAJPATHOTO CEUEHUSI.

3aiemieHne JepeBSIHHON KOJIOHHBI B MSTE OCYLIECTBIISIETCS C MOMOUIbIO0 aHKEPHBIX KPETIEHUH K
OT0JIOBKY, BEPXHsISI OTMETKAa KOTOPOTO JI0JKHA BO3BBIIIATHCS HAJ YPOBHEM ToJia CB. 15 cMm.

12 1 2
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Puc. 62. BapuanThl aHKepOBKH KJIe€HOH KOJOHHBI B MOJA0IIBE MOCPEICTBOM METAJNJIMYECKHX
aerasen

1 - xonmoHHA (TIOTIEPEYHBIN pa3pe3); 2 - aHKePhI
6.51. B 3aBHCHMOCTH OT CXEMBbI HAarpyKEHUsI KOJIOHHA PACCUUTHIBAECTCS HA HEHTPAJIBHOE CKATHE
WIX Ha CKaTHe C U3TUOO0M U POBEPSETCS HA YCTOWYMBOCTD IIIOCKOM (hopMBI IeopMUpOBaHUS.
6.52. CeueHue KOJIOHHBI TOJOMPAETCS METOJOM IOCJIEIOBATENILHOTO MPUONMKEHUS Ha
BO3/IeHiCTBUE HanOoJiee HEBBITOAHOTO COYETAHUS HAarPy30K, 33/1aBasACh B PEKOMEHIyEMBIX IpeJiesax
3HAYECHUSIMU BBICOTHI U IIIMPUHBI CCUCHMUS.

[Tonbop ceueHuss aHKEPHBIX KPEIUICHUH W MPOBEPKA MPOYHOCTH CEUCHUS B MATE KOJOHHBI (PHC.
62) IpOU3BOAATCS B 3aBUCMMOCTH OT BEJIMUUHEI DKCLEHTPUCHTETA € = M H/N, rone M = MIE.

ClIM €y = 1 BCC CCUCHHC CXATO, TO aHKCPHBIC KPCIJICHUSA B IIATC CTAaBATCA KOHCTPYKTHBHO.
E 0 = h/6 5 Yy

[Ipu 3TOM cymMMapHasi IJIOLIAAb UX CEUEHHUS JOJDKHA COCTaBJIATh HE MeHee | % muomaau ceueHus
KOJIOHHBI.

Ecimu e; > h/6 m ceueHHE KOJOHHBI CXaro HE II0 BCEH IUIOMIAAM, TO BO3HHUKAIOILEE
ACTATUBaArOIICe CHUJINC N KOTOpPOE€ OOJIDKHO 6BITI> BOCIIPDUHATO AHKCPHBIMU KPCIIJICHUIMU
y a’ ]

OTIpEeNICTUTCS B IEPBOM NPHUOTMKEHUU TI0 hopmyie

N, =N(ey - hi2 + xI3)/(hy - x/3). (50)

x = h[(1 + h)/6e(]/2 - BbIcOTa C:KATOM 30HBI CEYEHMH,
ho = h £ a - paccTosHUE OT IIEHTpPA TKECTH AHKEPHBIX CEYEHMH 10 CXKATOH IpaHH KOJOHHBI B
COOTBETCTBHUH C pHUC. 62;
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@ - pacCTOSIHME OT IIEHTPa TSKECTH aHKEPHBIX KPETUICHHM 710 OKaiiieil K HUM I'paHu KOJIOHHBI.
[Inomane ceyeHUs aHKEPHBIX KPEIUIEHUH CO CTOPOHBI PACTAHYTOM 30HBI CEUEHHUS KOJIOHHBI
OINpENENACTCS U3 YCI0BUSA

F,=N/R, (51)

rae R, - pacyeTHOEe CONMPOTHMBICHHE PACTSHKEHHIO CTajlbHBIX AHKEPHBIX KperuieHui (6oiros,

apMaTyphl).
6.53. IIpoBepka NMPOYHOCTM CEUECHHUS B MATE KOJOHHBI IMPOU3BOIUTCS B NPUBEICHHOW HUXKE
nocueoBaTenbHOCTH. CHavana HaXoAATCS BOSMOYKHBIE ITPEEIBHBIE 3HAUYEHUS OCEBOT0 yCHus N| u

N,
Ny = bhyRoy[2(1 + TIA)] - T: Ny = bhRo\,/2,

rae T - pacueTHas Hecylllas CIOCOOHOCTh aHKEPHOTO KPEIUICHHUs, TPUHUMAaeMasi paBHOW MEHbILIEMY
W3 ABYX 3HauYeHHUil T L1 T e
T,=F R, - Hecymas COCOOHOCTH CAaMOT0 aHKEPHOTO KPEIUICHHS;

T, - Hecymasi CoCOOHOCTh COEAMHEHHsI aHKEPHOTO KperuieHus ¢ apeBecuHoi corsnacHo CHull

@ . 5.31, npu 3TOM JTOJKHO BBITIOJHATHCS YCIOBUE
T = Na;
A=20F R
Ecnu N = Ny, To IpOYHOCTb ce4eHHs1 oOecredeHa Ipu
Ne = (N + T)(h - x/3), (52)
rae
e=eyth,-h2;

x = B[1+2h,/B -1}
B =20F (N + D/(bT).
Ecmn Ny <N < N,, TO IPOYHOCTh CEYEHHs 00eCcIeYeHa pu
Ne = (1/2)bx(hy - x/3)R (53)

rac

x=[N-A4+ J (N - 4)* +2A4bhyR,, V(BR.y,)-

6.54. BricoTy ckaToil 30HBI CEYEHHS] X MOXKHO ONPENENUTh M3 KyOMYEeCKOro YypaBHEHWS,
ucnounb3ys Beipaxkenus (50) u (51) nist HaxoxaeHus F .

Ax3+Bx2+ Cx+ =0,
rae
A= -2Nb/3, B=-2Nb(e - h/2);
C = -80NF [e, + (h + 2a)/2];
[ =80NF [e,+ (h+2a)2)(h + a).

Torna HampspKeHMsT pacTsSHKEHUs IIPU aHKEPHOM KPEIUICHUU W KPAacBbIC HAINPSIKEHUS CMATHS B
JPEBECHHE MPOBEPSIOTCS 10 GOpMyIaM:
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o, = N(ey - h/2 +xI3)/[F (hy-x/3)] =R ;
csaFa = Ta;
6, =2N(ey + hy - h/2)/[Dx(hy - X/3)] = Ry

6.55. AHKepHbIE KpEIUICHUs] KOHCTPYUPYIOTCSA 10 CUMMETPUYHOM CXeMe U MpeayCcMaTpUBAIOTCS
CO CTOPOHBI PAaCTSHYTOM M CXKATOW 30HBI, UMES B BUAY BO3MOKHYIO IIEPEMEHY 3HaKa MOMEHTa B
MPOLECCE MOHTaXa U IIPU IKCIUTYaTALUU.

6.56. IIpu mpoeKkTUpPOBaHUM COEAMHEHHMH IEepPEeBSHHBIX KIJIEEHBIX KOJOHH ¢ (QyHIaMEHTaMH Ha

METAJUIMYECKUX 3aKJIAQJAHBIX JeTalsAX JOJDKHBI YYHUTBIBATHCS TPEOOBAHUS OTHECTOWKOCTH H
AHTUKOPPO3MOHHOM 3aILUTHI.

OobecneyeHue NPOCTPAHCTBEHHOM KeCTKOCTH IVIOCKHMX JIePeBAHHBIX KOHCTPYKIUI B 3[aHUSAX
U COOPYKEHHUSAX

6.57. [IpocTpaHcTBEHHAs HEU3MEHSAEMOCTb U KECTKOCTh KOHCTPYKLUHN B 3JaHUSX U COOPYKEHHIX
JOCTUTAETCS MMOCTAHOBKOW CBS3€il MOKPBITHS U CBSI3eH MEXAy KOJIOHHAMHU KapKaca B MPOJOJILHOM
HATPaBIICHUU.

CBs131 IOKPBITHS OJKHBI 00€CTIeunBaTh yCTOMYMBOCTh HECYIIUX KOHCTPYKIUIM U UX 3JIEMEHTOB,
a TaKkKe BOCIIPHATHE MEpPEeAaArIuXcs yepe3 (haxBEpKOBbIE KOJIOHHBI TOPU3OHTAIBHBIX HATPY30K OT
BETPOBOTO HAmopa Ha TOPILOBbIE CaMOHECyIlue CTeHbl. [lpu Hanuuuum B 3MaHUU TIOJBECHOTO

MOIEEMHO-TPAHCTIOPTHOTO 00OPYIOBAaHUS MPOAOIbHbIE HHEPLIMOHHBIE CHUIIBI TOPMOXKEHUS JOKHBI
OBITh TaK)KE€ BOCITPUHSTHI CBS3SIMH MTOKPBITHSI.
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Puc. 63. CxemMbl NPOCTPAHCTBEHHOT0 KPeIIEHHS MJIOCKUX JAePeBIHHBIX KOHCTPYKIHMH B
30aHUSAX U COOPYKEHHMAX KapKacHOro Tuma (a) u 6e3 kapkaca (0)

1 - momepedHbIe CBSA3HM )KECTKOCTH (CBsA3eBbIE PepMBbl); 2, 3 IPOAOIBHBIE BEPTUKAIBHBIEC CBSI3U )KECTKOCTH; 4, 5 -
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MMPOAOJBbHBIC TOPU3OHTAJIILHBIC CBA3U KECTKOCTU

6.58. CaszeBass cucTeMa TIOKPBITHS 00pa3yercss M3 TIONEPEYHBIX CBS3EBBIX (epM -
TOPU30HTAJIBHBIX CBA3EH B INIOCKOCTH BEPXHMX IPaHEH CTPONWIBHBIX KOHCTPYKIIMM, BEPTUKAIBHBIX
CBsI3el MEXJy HUMH U TPOAOJIBHBIX 3JIEMEHTOB, pabOTaIOMUX HA PACTSDKEHUE WM CKaTHe (pHC.
63).

[Toniepeunsie cBsizeBbIe (hepMBbI PACIIONIATAIOTCS [0 TOPLUEBBIM CEKIUSAM 3[IaHUSI WM BO BTOPOM OT
TOpLA CEKLUUU M IO MPOMEXYTOUHBIM CEKLIMAM He pexe ueM depe3 30 M, B TeX K€ CEKLHMAX
pacIoyararoTcsi BEPTUKAJIbHBIE CBSA3H MEXKy KOJIOHHAMH.

B kauecTBe MOsICOB MONEPEUHBIX CBA3EBBIX (PepM CIIEAYET MCIIOJIb30BaTh BEPXHHE MOsICa UITH BCE
CEUeHHE CTPONMUIIBHBIX KOHCTPYKIMH. BbicoTa momepeyHbIx CBs3eBbIX (epM paBHA, KaK IMPaBHIIO,
ary CTPONMJIBHBIX KOHCTPYKIIMM.

B nnockocty KpoBiK poIib MPOJIOJIBHBIX 2JIEMEHTOB CBSA3EH, COEIMHSAIONINX AIEMEHTHI )KECTKOCTH
U CTPONMIbHbIE KOHCTPYKIIMU, OOBIYHO JIOJKHBI BHIIOJIHATH MPOTOHBI WIIH MTPOJOJIbHBIE pedpa IIIUT.

Brutouenue kieedaHepHbIX TIIUT B pabOTy HE TOJBKO Kak MPOAOJIBHBIX JIEMEHTOB CBS3€H, HO U
KaK COCTABHBIX YacCTEH AJIEMEHTOB KECTKOCTU JOMYCTUMO MPU YCIOBUU OOECIIEYCHUS BOCTIPUSATHSA
YCWIMH, BO3HUKAIOIIMX B CONPSDKEHUAX IUINT CO CTPONUIIBHBIMU KOHCTpyKuusMu. llpu
HCIIOJIb30BaHNU B KAa4€CTBE HECYIIUX KOHCTPYKLHUH INNPEHTEIbHBIX CHCTEM BEPTUKAIBHBIE CBA3U
JOJKHBI PaCKpEIUIATh UX PACTSHYTHIN MOSIC.

6.59. Ycunus B cBA3eBBIX (pepmax, 00eCreunBaONIMX MPOCTPAHCTBEHHYIO KECTKOCTh 3/1aHUI U
COOPY’KECHMM, ONPENEISIOTCS U3 pacdera Ha JCHCTBHE IOPU3OHTAIBLHOM HArpy3KH, HAIpPaBICHHOU
BJIOJIb 3[TaHUSI, U BEPTUKAILHOM HArpy3Ku Ha MOKPBITHE C YUETOM HAYaIbHBIX OTKIOHEHUH (HOPMBI U
II0JIO’KEHHUS IJIOCKOCTHBIX HECYIIIMX KOHCTPYKLUH OT NIPOEKTHBIX. K TaKUM OTKJIIOHEHUSM OTHOCSTCS
MOrudb M3 TUNIOCKOCTH HAauOOJbIIEH KECTKOCTH U OTKJIOHEHHUE MONEePEeYHbIX CEYEHHU OT BEPTUKAIIU.
B mpomecce nepopmMupoBaHus TOA HArpy3KOM BEIHMYMHBI ITHX OTKJIOHEHHH H3MEHSIOTCS. Mx
OKOHYATEJIbHbIE 3HAYEHMsI HE JOJDKHBI IPEBBINIATh BEIMYMH, PETIAMEHTHPYEMBIX HOpPMaMM Ha
MIPOM3BOJCTBO U MPUEMKY paloT.

6.60. JlomyckaeTcsi Mmpu pacyeTe 3aMEHATh HECyIIME€ KOHCTPYKIUU KaK 3JIEMEHThl CUCTEMBbI
MTOKPBITHSI UX CUJIOBBIMHM BO3JEHCTBHUSMHU B IUIOCKOCTH CBSI3€M IO BEPXHUM IPAHSIM KOHCTPYKLIHM.
Jns  cucteMbl CBsi3e  yKa3aHHOE BO3JCHCTBHE SIBIISIETCS BHELIHEW HArpys3koi, KoTopas
NpUOJIMKEHHO PUHUMAETCSI PAaBHOMEPHO pacipeesieHHONH. IHTeHCHBHOCTD 3TOW TOPU30HTAIBHOM
Harpy3Kd OT KaXIOoW Hecylledl KOHCTpyKuuH (dhepMbl, Oanku, apKe, pamMbl) OMpPENEseTCs II0

bopmyie
Irx = kepd>
I7€ ¢ - pacuyeTHasl BepTHKaJbHAs PaBHOMEPHO pachpenesieHHas Harpyska. Harpyska apyroro Buaa

NPUBOJUTCS K PABHOMEPHO PacIpeaeIeHHOMH;
kp - K03 QUIMEHT, 3aBUCALIMI OT BUJa U T€OMETPHYECKHX IAPAMETPOB HECYLMX KOHCTPYKIHH,

KOTOPBIN CIeIyeT MPUHUMATh PABHBIM:

kg = 0,02 11 mOKpeITHI 1O GajKaM IOCTOSHHOTO Ce4eHHMs, ()epMaM U IMOJIOTUM apkaM ¢ f/l =
1/6;

k ¢z = 0,024 1714 IOKPBITHIA IO ABYCKATHBIM OalIKaM;

key = 0,01 11 noxpeITuii no pamam 1 apkam c f/l = 1/3 (ana apox ¢ 1/6 </ < 1/3 Benuuuna k,
OTIPEIETISICTCS TI0 UHTEPIIOJISALINN ).

JlomyckaeTcst TakyKe MPOU3BOAMTH pacyeT 0e3 yuera 1e)opMUPYyEMOCTH MPOAOIBHBIX 3JIEMEHTOB,
00eCrevYnBarOIIUX CBsI3b BCEX HECYIIMX KOHCTPYKIUH C TMOMEPEUYHBIMH CBS3EBBIMH (hepMaMH WIIH
YCTOWYMBBIMH TOPIIEBBIMH KOHCTPYKIHUsSMHU. [Ipu 3TOM Harpy3ka Ha KakAylO TOMEPEUYHYIO
cBs3eBYI0 (hepMy ompenensieTcs mo GpopMmyiie

qu) = (q(,o - qr,xn)/ta

rac 9o - BHCIIHAA TOPpU30HTAJIbHAA HArpys3ka B IPOJO0JIbHOM HAIIPaBJICHUU, BbI3bIBACMasa BECTPOBLIM

HAMopoM, TOPMOKEHHEM KPaHOBOTO 000pYAOBaHUS U TOMY TOJJO0HOE;
n - 00IIee YUCIIO HeCyIMX KOHCTPYKIuW (O6anok, gepm, apok, paMm) Ha BCIO JJIMHY 37aHUS B
paccMaTpuBaeMOM IPOJIETE;
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¢ - 00IIIee YMCIIO0 TIOTIEPEYHBIX CBS3EBBIX (hEpM.
6.61. Pacuer npPOOOJIBHBIX BEPTUKAIBHBIX CBA3E€H, PpACKPEIUIAIOMIMX PACTSIHYTBIA TOSIC
IINPEHTeIBHBIX CUCTEM, CIIEYeT MPOU3BOANTE Ha HArpy3KH, ONpeaessieMble 1o Gpopmyie

P=0,01V,

rze V - pacueTHbIe CKUMAIOIIUE YCUIIUS B CTOMKAX IIIPEHT€IbHBIX CUCTEM, COSIUHAEMBIX CBA3SIMH.
6.62. Pacuer mpoNONBHBIX BEPTUKAIBHBIX CBS3€H, PACKPEIULIIOIUX BHYTPEHHIOK CHXKATYIO
KPOMKY paM WJIU apoK, CJIeAyeT POU3BOAUTE 0 YCUIIUSAM, OIIPEEIICHHBIM 110 popMyie

P=0,015¢S,

CB?

rac SCB - TOPU30HTAJIbHAA IMPOCKUUSA PACCTOAHUA MCKIAY NPOAOJIEHBIMU CBA3SAMU.

6.63. B MOKpBITHUAX O CTPONMMIIBHBIM JIOIIATOKJICCHBIM OallkaM pEeKOMEHYeTCsl MCIOJIb30BaTh
YTOYHEHHYI0 METOAUKY OIPENCIECHUS HAarpy3KU ¢ .. B 3TOM Cilydae yuuTLIBA€TCH, YTO HArpyskKa

drx COCTOMUT U3 ABYX IIaCTGI‘/'I, OIHa U3 KOTOPBIX 3aBUCHUT OT BCIMYMHBI HAYAJIbHBIX OTKJ'IOHCHHﬁ, a

apyras - OT BEJIMYMHBI TOPU3OHTAIBHOTO MEepeMelieHUs] OalKku B IUIOCKOCTH TOKPBITUS MPHU
JEWCTBUU HArpy30K.

Puc. 64. IlepemenieHusi NOBOPOTA U MOTHOM TOIIATOKJIEEHOM 0AJIKM MOKPBITHS U3 ee
IUIOCKOCTH B Cepe/iHe POoJIeTa, BLINOJIHAIIeH (PyHKIMY 10sica NONePeYHoi CBA3eBOi

(epmbl
[lepememienuss Oanku ¥ OTKIOHEHHS B €€ TEOMETPHUYECKUX pa3Mepax MPUHUMAIOTCS
M3MEHSIOIIMMUCS 1O JTTMHE OaJIKW B BUJE OJTHOH MTOJYBOJHBI CHHYCOU/IBI.
BBoasrcs o6o3naueHus (puc. 64):
U,y - HavyanpHas norudb NpoJ0IbHON ocu OalKK B CEPEIMHE TIPOJIETA U3 IJIOCKOCTH HanOOJIbIIEH

KECTKOCTH;
U, - TOPH30HTAIBbHOE IIEPEMENICHHE HArpy)KeHHOW OaJlku B CEpEIMHE IIPOJIETa HA YPOBHE

CBSI3€H, PACKPEIUIAIONINX €€ CIKATYI0 KPOMKY;
¢ - HAYAJIBHBIA YroJI MOBOPOTA MOMEPEUHBIX CEYECHHH OAIKU OTHOCUTENBHO €€ MPOJIOJIBHON OCH;

¢ - mo0aBOYHBIA YTOJ IOBOPOTA TOMEPEYHOTO CEUYCHHS HATPYKCHHOW Oalku B CEperHe
MpoJIeTa;

b, h - COOTBETCTBEHHO WIMPHHA W BBICOTA (VI IBYCKATHBIX OalOK HaWOOJIbIIAs BHICOTA)
MOTIEPEYHOTO CEUCHHUS,

[ - mponet Ganku;

M - HanbonpImas BEIMYMHA W3THOAIOIIETO MOMEHTA B Oajke OT BEPTHKAILHOW Harpy3ku (0e3
ydeTa Harpy3Kd OT MOJBECHOTO TPaHCIIOPTA);

o="7,02h/l;

B - oTHOLIEHHUE BBICOTHI /1) OAJIKK Ha ONOPE K BBICOTE B CEPEMHE MIPOJIETA;
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v=0,7+0,3p;y=0,3+0,7B; m = 60M/(E'b3); t = ym/y.
Cpennue pacdeTHbIC 3HaUYCHUS MTepEMEIEHUN OaIKH TPUHUMAIOTCS PAaBHBIMU
Uy = 1/600, HO 10 3 cM;

U, = 1/1200, HO 110 1,5 CM;
0 = 2510 pan.
Hcnonb3yrotcest 6e3pa3mMepHbIe BEITUYHUHBI

ke, = m*(a2By); S = 0,9aBb3/[P(1 + 1)].
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Puc. 65. CxeMa npoaoJIbHBIX U NONEPEYHbIX CBsI3eil }KeCTKOCTH

a) TOPU3OHTAILHBIC CBSI3U MIOKPBITHS; 0) BEPTUKAILHBIC CBS3H 110 0ATKaM U KOJIOHHUSIM
NHTEeHCUBHOCTH TOPU30HTAIIBHON HATPY3KH OMpeIEseTcs o popMyie

Grx =AU+ BUy + Py (54)
rae
A=E'S(k, - 1);
B=E'S(k, +0,50);
C = E'Sh[0,5yk,, + m/(a?B)].

Bennunna A4 uMeeT MEXaHMYECKHH CMBICT «EIUHHUYHOU peakuum» (Kod(p(UIMEeHTa )KeCTKOCTH)
0aJKu B OCHOBHOM cHcTeMe MeToJja IIEpEMEIICHUH C HaJIOKEHHBIMHU (DMKTUBHBIMHU 3aKpPEIUICHUSIMH,
NPEIATCTBYIOUIMMHU NIEpEeMEIeHUsIM OalIKi B IJIOCKOCTH TOPU30HTAIBHBIX CBsA3ei. JlBa mocineaHux
YJI€HA B BBHIPAKECHUH HArPy3KH ¢ . SABISIOTCA TPY30BOM PEAKLUEH B TOM XK€ OCHOBHOW CHCTEME OT

Ha4YaJIbHBIX HCCOBCPILICHCTB 63.HKI/I HpaBI/IHO 3HAKOB I peaKI_II/Iﬁ - INOJIOXKUTCIIbHOC HAITPaBJICHUC
peakLuy MPOTUBOIIOJIOKHO HanpasiIeHuio nepemenienuit U, u U,

Ecnu nipu Beruncnennn 4 < 0, To npunumaetrca 4 = 0.

[Ipumep 1. 3ampoekTupoBaTh CUCTEMY CBA3EH JKECTKOCTH B IOKPBITUM 10 JEPEBSIHHBIM
KJICCHBIM OasikaM mpojeToM 18 M marom 6 M MpOU3BOJCTBEHHOTO 3[aHHS pa3MepoM B IuiaHe 18 x
42 m. Ceuenne 0ajok mpsitMmoyroiibHOe pazmepom 210 x 1630 mm.

Kposns ¢ yknonom 0,05 pynoHHas 1Mo yTEIUIEHHBIM IUIMTaM MIMpHHOHN 1,5 M ¢ oOmmBKamMu u3
LIEMEHTHO-CTPY’KE€UHbIX IUIMT M JEpEeBAHHBIMU peOpamu. YacTb HX HCHOJIB3YETCS B KauecTBe
MPOJIOIBHBIX JIEMEHTOB CBsI3€H KeCTKOCTH (pHcC. 65).

TopueBbie cTeHbl (haxBepKOBbIE C HaBECHbHIMHM NaHEIsIMH. CTEHOBBIE IaHENU KpPEISATCS K
(axBepKOBBIM CTOWKAM, KOTOpPBbIE pACHOJOXKEHbI uepe3 6 M, LIApHUPHO IPUCOEIUHEHBI K
¢dbyHnaMeHTy u Bepxy 0ainok (puc. 66).
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Q) ©
Puc. 66. Cxema TopuoBoii creHbl 31aHusA. PacueTHble cxembl cToek paxBepka
a) KpaltHuX; 0) IPOMEXYTOUHBIX

[To Topmam 37maHUS TPETYCMOTPEHBI JBE MOMEPEYHBIE CBSA3EBBIC (DEPMBI, MOsICAMHU KOTOPBIX
CIIy’KaT CTPONMJIbHbIE OalIKM, a pelIeTKa COCTOUT U3 PACKOCOB M CTOEK MPOJIOJIbHBIX pedep IUIUT, a
TakK€ BEpPTUKAJIbHBIC CBS3M W CBS3U MO KOJIOHHaM (cMm. puc. 65). Ilpu TakoM pemieHun
BEPTUKAIbHBIX CBSI3€M TOPHU3OHTAJbHAs OINOpHAas peakiusi CBSI3eBbIX (EepM BOCIPUHUMAETCS
HAKJIOHHBIM TOJKOCOM BEPTHUKAJIbHBIX CBSI3EH, a pacueTHasi cXxeMa CBSI3€BOM (pepMbI COOTBETCTBYET

puc. 67.
Pailon cTpoutenbCcTBa - ApXaHTeNbCK.

HopmartuBHas nocrosiHHasi Harpy3ka Ha | M2 nokpbeiTug g = 1,13 KH/MZ, pacueTHas Harpyska g

= 1,29 kH/mM2. Pacuer BezeM o HanGosee OMAaCHOMY COYETaHUIO HAarpy30K - MOCTOSIHHAs Harpys3ka
COBMECTHO C BETPOBOM M CHErOBOM HAarpy3KaMM, yMHOKEHHBIMHM Ha KO3(Q(QUIMEHT COUYETAHUS 71, =

0,9.
HopmaruBrast cHeroBast Harpyska it IV paiiona P, = 1,5 kH/m? pacueTHas C Yy4eTOM

kodduuuenta coueranus P = 2,04 KH/M?.
Pacuernas BetpoBas Harpyska aius Il paifona mpu aspoauHamudeckux koddduuumenrax ¢ = 0,8
JJIS TIOJIOJKUTENBHOTO BETPOBOrO JaBiieHMs M c¢3 = -0,4 g OTPULIATENBHOIO, € YYETOM

kodppunuenta coueranus n, = 0,9. Jlnd NONOXKUTENBHOTO JaBICHHA ¢, = ¢gokcnng
0,35-0,65-0,8-1,2-0,9 = 0,2 KH/M2, AJIsl OTPULATENBHOTO JaBlieHus q'y = gokcsnn, = 0,35-0,65-(-0,4)

1,2:0,9 = -0,1 kH/™m?.

l'opusonTanpHast Harpy3ka Ha CBsi3eBble (pepMbl pacmpenensercss mopoBHy. OIHAKO yCHUIHS B
aneMeHTax (epMbl 3aBUCAT OT TOTO, K KaKOMy TOSCY MPHJIOKEHAa Harpys3ka. YacTh BeTpOBOit
Harpy3KHu, JeHCTBYIONIEH Ha TOPILIEBbIE CTEHBI, IEPEIaeTCs Ha JIBE CBsI3eBble ()epMbI Uepe3 CTOUKHU
(axBepka B BHJIE COCPEIOTOUCHHBIX CHII (CM. puc. 66). IIpu gelicTBUM BeTpa CiIeBa BEIUYMHBI 3TUX
CHJT JIJIS JICBOM CBSI3EBOM (pepMBI paBHBI:

Py =-R, =q,],h*/(22h,) = 0,2:62,1%/(2:2:1) = 1,32 kH;
Py =-R, =q 1h*,/(2hy) = 0,2:5:9,6%/(2-8,4) = 6,6 xH;
MpU JEUCTBUU BETPA CpaBa
Py =q' ol 2(22hy) = -0,1-62,1%/(2-2-1) = -0,66 kH;

P’y = q'y11h%4/(2h3) = -0,1-69,6%/(2-8,4) = -3,3 kH,
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rae /| - paccrosHue MeXy (paxBepKOBBIMU CTOMKAMHU.
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Puc. 67. Cxema Harpy:keHus JJeBOH cBsi3eBOH (pepMbl (CM. pUC. 65) U pacueTHbIE YCHJIUS B €€
3JIeMeHTaxX

a) TIpu BETpE CJIeBa; 6) MPHU BETPE CIIpaBa

Peakunu cuctembl CBsi3ei, BOZHUKAIONIUE MPU JECUCTBUU BETPOBOW HArpy3KH, MEPEIaloTCA Yepes3

MIPOJIOJIbHBIE JIEMEHTHl Ha BHYTPEHHHUE IOsica CBA3EBBIX (DepM B BHIE COCPEAOTOUYCHHBIX CHII,
PaBHBIX:

0 = ny(P,+ P,)/(2n,) = 2(6,6 - 3,3)/(2-5) = 0,66 KH,

I'’IC 711 - KOJIMYCCTBO CTOCK CBSI3€BOM (pGpMBI; Ny - KOJIMYECTBO COCPCAOTOYCHHBIX CHUJI P2.

PaBHOMEpPHO paclpezciieHHass TOpU30HTaldbHAs HAarpy3ka OT Ka)KIOM HeCylled KOHCTPYKLUU
HepeaaeTcs Ha CBA3EBbIe (pepMbl uepe3 MpoAoIbHbIe pedpa INT. IHTEHCUBHOCTD ATOM Harpy3Kku

Grx = keyqg = 0,02420 = 0,48 xH/m,

rac
q=(g+p)l=(1,29 +2,04)6 = 20 kH/m;

key = 0,024 114 MOKpPBITHIA 10 JBYCKAaTHEIM Oankam (cM. 1. 6.59). Ilpu pacuere no yTOYHEHHOM

METOJMKE CpeITHUE PacUCTHbIC BEITMUMHBI IIEPEMEIICHUI OAaJIKU COTNIacHo 1. 6.62
U, = 1/1200 = 18/1200 = 0,015 wm;

Uy = 1/600 = 18/600 = 0,03 v;
9 = 25107,

a 0e3pa3MepHbIe TeOMETPUUYECKHE TapaMeTphl OaKu
B=hyh,=1,19/1,63=0,73;

WWW.STROYTENDERS.RU



[IOCOBME IO ITIPOEKTUPOBAHMIO JEPEBSIHHBIX KOHCTPYKIIMM Crp. 129 u3 143

a="7,02h/1=7,02-1,63/18 = 0,636;

vy=0,7+0,3=0,7+0,3-0,73 = 0,92;

v=0,3+0,73=0,3+0,7-0,73 =0,81.

PacuetHoe conpoTHuBiI€HHE IPEBECUHBI 2-TO COPTa CKATHUIO BAOJb BOJIOKOH, cornacHo CHull I1-
35-80

R.=15mym m mgly, =15-1-1-1,2-0,8/0,95 = 15,1 MIla,

MOAyJIb yIpyroctu apesecunsl £’ = 300R, = 300-15,1 = 4530 MIIa = 4,53- 103 kH/m?.
MakcuManbHBINA U3THOAOIINYA MOMEHT OT BEPTUKATBHOW HATPY3KH

M= ql%/8 =20-18%/8 = 810 kH-m.

BrruncnuB 6e3pa3MepHbie BETUUNHBI

m = 60M/(E'H3) = 60-8107(4,53-10%-0,213) = 1,16;

k, = m2/(a®Po) = 1,16%/(0,636%-0,73-0,81) = 5,62;

S'=0,9aBb3/[B(1 + ym/y)] = 0,9-0,636-0,73-0,213/[183(1 + 0,92-1,16/0,81)] = 2,86-1077,

onpenensieM Kod)PUITUEHTHI:
A=E'S(k, - 1)=4,53-10%-2,86-1077(5,62 - 1) = 5,99 kH/m?;
B = E'S(k, - 0,5ymhy) = 4,53-10-2,86-1077(5,62 + 0,5-0,92:1,16/0,81) = 8,13 xH/m?;

C = E'Sh[0,5y k, + m/(OLZB)] = 4,53-106-2,86-10'7-1,63[0,5-0,92-5,62 + 1,16/(0,6362-0,73)] =13,76
xkH/m.

CormacHo dopmyine (54), MHTEHCHBHOCTh PaBHOMEPHO pacHpeesIeHHON HArpy3Ku OT KaxKIOu
OaJKM 10 YTOUHEHHOW METOJIUKE PaBHA:

Gy = AUq + BUy + C - 9y = 5,99-0,015 + 8,13-0,03 + 13,76-25-10 = 0,37 xH/m.

Janee B pacyeTe UCIOIb3YETCS 3HAUECHHUE] . ., TIOJTYUEHHOE 110 yTOYHEHHONW METOIUKE.

Ha BHemnuii mosic cBsizeBOil (epmbl mepenaercss Harpy3ka OT OJHOW Oajku, SBISIOIIEHCS
BHEIIIHUM II0SICOM ATOW (pepMbl, a Ha BHYTPEHHHH Mosic - oT (n - 2)/t Gamok, rae n - ooiiee
KOJIMYECTBO OAJIOK B 3/IaHUH, a f - KOJMUYECTBO CBs3eBBIX pepM. [IpuBeneHHAS K Y3II0BOM, HArpy3Ka
Ha BHewHui nosic cocrasisiet 0,37-3 = 1,11 kH, a Ha BHyTpeHHMi mosic

Gr3(n - 2)/t = 037-3:(8 - 2)/2 = 3,33 H.

OmnpeneneHue ycwiMii B DJIEMEHTax CBS3eBOH (epMbl MPOU3BOAUM NpU JECHCTBHH BETPOBOM
Harpy3Kd COBMECTHO C TOPHM3OHTAJIBLHON HArpy3KOW OT CTPOMHIIBHBIX Oanmok. Cxema Harpy3ok Ha
CBsi3eBbIC (DepPMBI U YCHIIMA B €€ 3JIeMEHTax MPUBEICHBI Ha puc. 67.

[TockonpKy MpoJofibHBIE pedpa IUIUT SABISIOTCS OJHOBPEMEHHO M CTOWKAaMH CBS3EBBIX (epm,
MaKCUMAaJIbHOE YCUIJIME B MX CONPSKEHUH CO CTPONMIBHBIMU OalKaMU PaBHO HAUOOJBILIEMY YCHUIHIO
B CTOMKax cBs3eBbIX (epm N = 3,99 kH.

MakcumanbHOE ycuire B packocax cBszeBoit hepmbl N = £17,83 kH. PacueTnas jymmHa packocos
B OCSIX CBSI3€BOU (hepMbI lp = 6,26 m. [Ipuaumaem Bce packockl u3 Opyca cedeHueM 125 x 150 mm.

[Tpu 3TOM THOKOCTH
A =1,/(0,29h) = 6,26/(0,29-0,125) = 173 <200

(CHull 11-25-80, Tabm. 14).
[leHTpaJIbHO C3KaThIE PAaCKOCHI MPOBEPSIEM HA YCTOMYHUBOCTbD.
PacyeTHOE COMPOTHMBIIEHHE IPEBECHHBI BTOPOTO COPTA CXKATUIO BJOJL BOJOKOH R, MpH ydeTe

BETPOBOM HArpy3Ku

R.=14myfy, = 14-1,2/0,95 = 17,7 MITa.
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[Tpu rubkoctu A > 70 myist TpeBECUHBI

© = 3000/A2 = 3000/173% = 0,1.
ITo dpopmyne (6) CHull 11-25-80
_ 3 _ _
N/(gF) = 17,83-10%/(0,1-125-150) = 9,51 MITa < R_= 17,7 MIIa.

V3en KperuieHus: pacKOCOB K CTPONMUIBLHON Oanke mpuBeneH Ha puc. 68. CoeauHUTETHHYIO
IUIACTUHY TPUHUMAEM TOJMIMUHON 4 MM. BONTHI KperjieHWs IUIaCTHHBI pacrojaraeM B JBa
MPOJONBHBIX psna. [Ipuaumaem Gontel quameTpoB d = 12 mm. Hecymas cnocoOHOCTh OonTa Ha
OJTVH OB CIUIAYMBAHUS M3 YCIOBUS M3TN0a Harest

T=1,84d*+0,02a> = 1,81,22 + 0,02-7,3% = 3,66 kH > 2,54> = 3,6 xH,
a U3 yCJIOBI/ISI CMSTHUS B KpaﬁHI/IX DJIEMCHTAaXxX
T=0,8ad=0,8773-1,2 =7 xH.
TpebGyemoe KoIu4ecTBO OONTOB
ngy = NI(Tny) = 17,83/(3,6:2) = 2.,5.

ITpunumaem 4 6onra ¢ UX pacCTAHOBKOM B 2 pafa ¢ maroM S = 8,5 cm > 7d. CoeJMHUTENBHYIO

IUTACTUHY MPOBEPSEM KaK IIEHTPAIbHO CxKaTylo, 1o ¢opmyse (7) CHull 11-23-81:
NJOF) = Ry /v,

7

17.83%H

Puc. 68. Y3eJ kperuieHusi pacKocoB pellieTKH CBsA3eBoi ¢pepMbl K Dasike

ITpu
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A= 170/(0,29-4) = 146,6; ¢ = 0,352,
6= 17,83-10%(0,352:4-90) = 140,7 < Ry /y,, = 220-0,95/0,95 = 220 MITa.

Huamerp 607aTa, C TOMOIILI0O KOTOPOTO PACKOC KpenmuTcs K ¢dacoHke, npuauMaem d = 20 mm, a
tonuuHy (aconku ¢ = 4 mm. Hecymyto crioco6HOCTh OonTa Ha cpe3 onpenensem no Gopmyne (127)
CHull 11-23-81:

Ny, = Ry v, Fn /4 =157,90,9-314-1 = 44,6 > 17,83 kH,

rne F=314 MM? - IJIOIIAb CEYEHHS 00ITa;
Ry = 150/yn =150/0,95 = 157,9 MlIla; V= 0,9; ng= 1;

HECyIasi CocCOOHOCTh 00JITa Ha CMSTHE

Ngp = Rypypdtly, = 340-0,9-20-4/0,95 = 25,8 > 17,83 xH.

CBapHOIi IIOB, COSTUHSAIONINKN (aCOHKY C IUITACTUHOM 3aKJIaIHOM JCeTalld, TPOBEPSIEM Ha YCHUITHE
N=17,83cos 63° + 14cos 61,4° = 14,8 kH.
[IpunsaB ToMmMHY 1IBa kf= 4 MM, onpenensieM TpeOyeMyto AnuHy 1mBa 1o ¢popmyse (120) CHull
11-23-81
NIb ) = Roft Vet
ITpu N = 14,8 xH; B, = 0,7; k =0,004 M; Vor = 0,85;
V.= 0,95, v, =0,95; R = 185 Mlla;

=14,8-103:0,95/(0,7-4-185-0,85-0,95) = 33,6 mm.

IIH
[lpyarMaeM npepeIBUCTBIA MOB ¢ o0med amuHoi [; = 80 MM. 3akmagHyro JeTains,
MIPUCOCTUHSIIONTYIO PACKOCHI K CTPONMIIBHOM Oajke, KpenuM 4 6oaTamMu. Y Ccwine Ha OgHU 00T

Ng = Ning=14,8/4 =3,7 xkH.
[Ipunumaem 60aTHI TuamerpoM 16 MM. Hecyiast ciocoOHOCTH 60Ta U3 yCI0BUs U3ruba Haremis
T=2,5d%=2,516*= 6,4 xH > 3,7 H.
Hecymas cnoco6HOCTh 001Ta U3 YCIIOBUS CMSITHS B IPEBECUHE
T'=0,35¢d=0,3521-1,6 = 11,76 xH > 3,7 xH.
LenTpanbHO pacTsHyThIe PACKOCHI IPOBEPsIEM Ha POUYHOCTh U3 YCIOBUS

Ny/Fyx = 17,83-103/[(125 - 2:12)(150 - 4)] = 1,29 < Ry, /y,, = 7-1,2/0,95 = 8,8 MITa,

p'f T

TEXHUKO-3KOHOMHWYECKAS OIIEHKA JTEPEBSIHHBIX KOHCTPYKIIUM

7.1. Bpibop Haumbonee >(PQPEKTUBHBIX [EPEBSIHHBIX KOHCTPYKLUHUHA MPOU3BOAUTCA METOIOM
CPaBHUTEIBHOTO aHAJIN3a TEXHUKO-3KOHOMHUUYecKuX nokazateneit (TOI1) mo Bapuantam.

Kputeprem 3¢ deKTUBHOCTH ABIISIETCS MUHUMYM MPHUBEACHHBIX 3aTpaT, KOTOPBIE ONpeAesioTcs
C ydeToM Cce0ECTOMMOCTH KOHCTPYKIMH B Jefie, KaluWTaJbHBIX BIOXEHMH B  0asy,
AKCIUTYyaTallMOHHBIX pacxoioB W (aktopa BpemeHH. HeoOXoaumMo yYHTHIBaTH ACPHUIIMTHOCTH
HEKOTOPBIX MaTepUaNOB U KOHCTPYKIUI B pailoHe MX MPUMEHEHUS U B LIeJIoM 1o cTpaHe. Ecmu
pa3HOCTh TMPHUBEACHHBIX 3aTpaT IO BapUaHTaM HE MpeBbImaeT 3 %, TO BapUAHTHI MO STOMY
MOKA3aTeNI0 CUUTAIOTCS PABHOOKOHOMHUYHBIMHU.

7.2. TOIl ompexpensitorcst 1o pabouuM yepTekaM KOHCTpyKuuil. [Ipu oleHke BapHaHTOB
KOHCTPYKIUKA KapKacoB U TOKPBITUH 3a PACUCTHYIO CIUHUILY H3MEPEHHUs OOBIYHO MPUHUMAIOT
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mokasaTenu Ha 1 M2 MJIOMAaU 3MaHus B TiaHe. [Ipu coOmoeHnn yCIOBHIM COMMOCTaBUMOCTH
TOII ompenensoT Ha OAHY KOHCTPYKIMIO MM HA €AMHUILY «Iojie3Horo 3¢ddekray, Hanpumep, Ha 1
T XpaHUMOM B CKJIa/i€ MPOYKIIMH.

7.3. B kauectBe 0a3pl Ui CpaBHEHHs PEKOMEHIYyETCsl NPHUHUMATh: HAa CTaJWU HAYyYHO-
UCCIIEIOBATENIbCKUX U MPOEKTHO-KOHCTPYKTOPCKHX paboOT IO CO3JaHUI0 HOBBIX KOHCTPYKIIHI
Haubosee SKOHOMUYHBIE KOHCTPYKLMM aHaJOTMYHOTO HA3HA4YeHHs; Ha CTaJUHM CTPOMUTEIHCTBA
BapUaHT KOHCTPYKIHMH, IPEYyCMOTPEHHBIHN B IIPOEKTE.

7.4. CpaBHeHHE KOHCTPYKLIMHA HEOOXOAMMO MPOU3BOAMTH «B J€Je» MPU PaBHOM CTEMEHH HX
3aKOHYEHHOCTU. KOHCTpyKIMM JODKHBI MMETh OJMHAKOBBIE HAa3HAUEHUS, MPOJIETHI, HArpy3kKu U
YCIIOBUS KCILUTYaTal|H.

7.5. Ilpu cpaBHEHUU KOHCTPYKLMH M3 Pa3iMYHbIX MAaTepUaAJIOB OOJBIIOE 3HAYEHHWE MMEET Yy4eT
3aTpaT Ha CMEKHbBIE AJIEMEHTHI 3JaHU U COOPYKEHU M.

7.6. TOII mo BapuaHTaM JOJKHBI ObITh OMPEENIECHBI 1711 €IMHOTO TEPPUTOPUATILHOTO pailoHa B
€IMHOM YPOBHE II€H C MCII0JIb30BAaHHEM €MHOM CMETHO-HOPMAaTHBHOM 0a3bl.

7.7. Dxonomuueckuit 3dekt onpenensiercs Kak pazHOCTb MPHUBEICHHBIX 3aTpar M0 BapuaHTaM
Ha MPUHATYIO €IUHUIY U3MEpPEeHUsS. DKOHOMHUECKHH 3(PHEKT MOXKET ONpeneNsaThcs B pacyeTe Ha
rOZI0BOM 00BEM CTPOUTEIHHO-MOHTAXKHBIX PabOoT, BBIMOIHAEMBIX U3 BEIOPAHHBIX KOHCTPYKIUH.

Ecniu npuMeHeHHME HOBBIX KOHCTPYKTHBHBIX  PEHIEHUH HPUBOAUT K  COKPAIIEHUIO
MPOJODKUTEILHOCTH ~ CTPOUTENBCTBA, TO  HEOOXOAMMO  OMNpPEAENsATh  JOMOJHUTENIbHBIN
HSKOHOMHYECKHUH 3(h(HEKT OT JOCPOUHOTO BBO/Ia OOBEKTA B HKCILTYaTAIHIO.

[Ipumep 1. OnpenenuTs CpPaBHUTEIBHYIO ASKOHOMHYECKYIO 3((PEKTHBHOCTH TPUMEHEHUS
JEPEBSIHHBIX KJIEEHBIX paM Ul NTULEBOAYECKOTO 3AaHHUS.

Hcxonublie JaHHLIE

BapuaHTbl KOHCTPYKTHBHBIX pELIEHHM COCTaBJI€Hbl Ha OCHOBE THIIOBOTO IPOEKTa
MITULIEBOYECKOrO 37aHusl pa3MepoM B 1uiaHe 18 x 84 M mo tunoBomy mnpoekty Ne 805-191-«x».
PaccmarpuBarotcs 1Ba BapuaHTa HECYIIUX KOHCTPYKIIMH: JE€PEBSIHHBIE THYTOKJIEeHbIE paMbl - [[['P;
pamsl nepeBsiHHbIC KieeHbie PJIIT 13 mpsaMoIMHEHHBIX 3JIEMEHTOB € 3yO4aThIM COSTUHEHUEM PUTEIIS
n croiiku. Ilponer pam 18 M, mar 3 M, BeicoTa B KapHM3HOM y3ie 3,14 M. XapakrepucTuka
CpaBHHUBAaEMbIX BapUWaHTOB JaHa B Tabn. 36. Paiion crpoutenbctBa - MockoBckas o0 |
TeppUTOpUaIbHbIN paiioH; I mosc neH Ha necomarepuaisl 1o npeickypanry Ne 07-03.

Tabnuma 36
06125 erpyean
No Hecyuue koHcTpyKuuu: N B DYKLL
Cxema Pazmeps! ceueHmit, MM B TOM YHCIIE
BapHaHTa cepwHs, MapKa Jeie,
N CTaJBHBIX
JleTalen
1 JlepeBsiHHBIE -1 1,76 905
THYTOKJICGHBIC — paMbl| ] 25
1.822-1, BbIm. 3 : =
-18-3- ot ">
AT'P-18-3-7,5 -
140
2 Pamel JICPeBSIHHBIC| 1 _g 3.7 1,94 992
KIICEHBIE u3 ~ 22
HPSMOJIMHEHHBIX & .
cﬁ] SIEMEHTOB C 3y0UYaThIM - 3
COCOUHCHHEM PHIeNs U g 3
',L—J 18000 L‘bﬁ croiiku 1.822.5-4, Bbim. 140
1
PAII-18-3-7,5
[Ipumeuyanue. B BapmaHTax NPHUHATHI OJMHAKOBBIMM: a) OrPaKAAIOIIME KOHCTPYKLHH: KieedaHEepHbIC
creHoBble nanesu Mapku ®CJI (cepust 1.832-1, Bbin. 2) u mmmtel nokpsiTus Mapku K/ (cepust 1.865-2, Boim. 2) ¢
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|  kpoBmeii u3 acGecTOLIEMEHTHBIX BOMHHUCTBIX JINCTOB Mapki YB-7,5; 6) dynzamentsi mo cepun 1.810-1. Boim. 1. |
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Puc. 69. 3aroroBounbie 0JI0KH
a) Ui puresisi; 6) Uit CTOMKU; @) sl OTIEIBHBIX CIIOCB

[TepeBo3ka pam 10 00BEKTa OCYIIECTBIIICTCS ABTOTPAHCIIOPTOM HA «IIPUBEICHHOEY» PACCTOSHUE -
300 kM ¢ y4YeToM CTPYKTYphl aBTOJOPOT IO KaTeropusiM. M3rotroBiieHHME KOHCTPYKUIHM
npeanojgaracTcsa B CHCHUAIIM3UPOBAHHOM ICXC, OCHAILICHHOM KOMIIICKTHBIM OTCUCCTBCHHBIM
000py/I0BaHUEM, BBINYCKAIOMIMM IIHPOKYI0 HOMEHKIJIATypy KOHCTPYKUHMN M BXOZSIIUM B COCTaB
KPYITHOTO JepeBO0OpadaTHIBAIOIIETO KOMOMHATA.

[Ipn ompeneneHun nokasareneil yuyTeHa pa3HULAa B 3aTpaTax Ha CMEXHBIE DJIEMEHTHI (CBS3H,

AJIEMEHTHI U3 JOCOK JIsl YCTpOoMcTBa KapHU3HOTO y3ia pam JII'P u ap.). [lomcueT momoHUTENBHBIX
3aTpar I KPaTKOCTHU He IPUBOIUTCSL.

Omnpenensiem TOII BapuaHTOB.
1. Pacxon nuiiomMaTepuanoB
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Vi = koVy = kikokska Vg = ki kokskakskeV s

rae ky - cymmapHblii  KOO(QQUIMEHT OTXOJOB IHJIOMATEPUAIOB, PaBHBI IPOM3BEIECHUIO

KOB(l)(pI/ILII/ICHTOB, YUYUTBIBAIOIIUX OTXOAbl MHJIOMATCPHUAIIOB MpU CICAYIOHMIUX TCXHOJIOTHYCCKHUX
onepanusax: k; - packKpoe Ha YEPHOBBHIE 3arOTOBKM; Ak - CPAllMBaHUM IO JUIMHE; k3 - CTPOXKKE

IjiacTel; k, - CKIEMBAHWM IO INUPHMHE; K5 - CTPOKKE OOKOBBIX IOBEPXHOCTEH 3aroTOBOYHBIX
0710KOB; k¢ - TOPLHOBKE M OIMUJIOBKE 110 IIa0JIOHY 3arOTOBOYHBIX O0KOB (puc. 69). B pacyerax Ha
CTaJuM NPOCKTUPOBAaHMA MOXHO NpHHATH: ki = 1,13; ky = 1,02; k3 = 1,37 n 1,25 npu Tonmune
CJIOEB MOCIIE CTPOXKKH COOTBETCTBEHHO 15 1 33 mm; koodduument ky = 1 + 0,150, , rae o - nosst

3arOTOBOK, CKJICCHHBIX IO IIMPHHE, B 00beMe KOHCTPYKIWH B Jelie TPHHUMaeT 3HadeHus 0 mpu
umpune 10 14 mm, 0,3 npu mmpune 15 - 20 mm u 1 npu wmpune cs. 20 mm. Kosdduuuent ks = by/b

(cm. puc. 69). Kosddunuenr k, npuauMaer 3nadeHus: 1,02 mi1d NpsAMOIMHEHHBIX 3JIEMEHTOB

MocTossHHOrO cevyenusd, 1,11 nna snementoB pam PIL, 1,03 nns kpuBonuHelHbix apok tumna [JCA,
1,07 nns rayrokneensix pam AP, 1,15 mis nByckaTHbIX Gasiok.

Vi V3e - 00BEM KOHCTPYKIIUM COOTBETCTBEHHO B JIeJI€ U B 3arOTOBOYHOM OJIOKE, M3 ;
Ve =1,13-1,02-1,37-1-1,07-1,07-7;; = 1,81-1,76 = 3,18 M3;
Vip=1,13-1,02-1,25-1-1,07- 1,11V, = 1,71-1,94 = 3,32 M3;

COOTBETCTBEHHO Ha | M IUIOIIA/M [UI1aHa

V' =3,18-29/1512 = 0,061 M>/m?;
V' 5 =3,32:29/1512 = 0,064 m>/m2.
2. Pacxon xnes
P =ky[(P; + Py + Py)Vis+ P,V 1= kyil(g1(ng - D/(Byne) + 1,5k3 + 4o kslkske + P13V,
rae k; = 1,05 - ko> dunpmenT, yunuTeIBaromMi NOTEPH Kilesl B NPOU3BOACTBE; Py, Py, P5 - pacxon

KJIesl P HAHECEHWM €ro Ha: IUIACTH 3aroTOBOK, 3yOuaThle IIUIBI IPU CPALIMBAHUU 3arOTOBOK IO
JUIMHE U KPOMKHM 3arOoTOBOK IIPH CKJICMBAaHUU UX II0 IIMPUHE, K/M>; P, = 1,2 - pacxon xies Ha

3y04aThlii CTHIK B KapHU3HOM y3ie pam P/III, Kr/M> ; &1 = 0,4 - cyMMapHBIN yIEIbHBIM pacxoj Kies
IIPY HAHECEHUH €ro Ha IUIaCTH 3ar0TOBOK, KI/M? ILTOMIA/M KICCBOTO IIBA; 71, - KOJIMYECTBO CIIOEB IO

BBICOTE CEYEHHUS 3aTOTOBOYHOrO O50Ka; k3, ks, kg - KOO(DOHULIMEHTBI, yYUTHIBAIOIIUE OTXOMbI Kies
MIPU MEXAHUYECKON 00pabOTKe 3aTOTOBOK.
P =1,05{[(0,4(36 - 1)/(0,016-36) + 1,5-1,37]1,07-1,07} V';; = 31,7-1,76 = 55,8 kr;
Py =1,05{[0,4(38 - 1)/(0,032-38) + 1,5-1,25]1,07-1,11 + 1,2} V', = 19-1,94 = 36,8 k.
3. Pacxop makoKpacOYHBIX COCTAaBOB
P,=g,F,

TI€ g, - CYMMapHbIi yIEIbHbIM PAacX0/ dMaly, KF/Mz, npyu OKpacke 3a 2 pasa, g, = 0,35 KF/M2; F -
IJIOIIAIb OKPAIIMBAEMOM OBEPXHOCTH Mz; P, =0,3529=10,2 kr; P, =0,35-33 = 11,6 xr.
4. TpyA0€MKOCTbh U3rOTOBJICHUS

Ty= kB[(tk Tyt Oyl + tH.K)LC + (kntn + kOtO)hlL36 + ko.Kto.KF + tTp V36 +lenPin + ZTi]’

rae kg = 1,1 - xoaddunrent, yduThIBalOmuUil TPy10€MKOCTh BCIIOMOTATENIbHBIX ONEpaLuii; 7 -

3aTpaThl TPyJa, 4Yel.-4 Ha MEPBUYHYIO €AMHHIY H3MEPEHHUs o0bema paboT, COOTBETCTBEHHO Ha
CIIC/IYFOLIUE TEXHOJIOTHYCCKHIE OICPALHH: £, - IPEABAPUTEIBHYIO KaJIMOPOBKY ITHIOMATEPHAIIOB; 1, -

00pabOTKy TUJIOMATEepUaOB Ha JIMHUHM PACKpOs CpaIlUBaHUS 3arOTOBOK IO JJIMHE C IOMOIIBIO
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3yOuyaToro IMIa, CTPOXKKM IUIACTe, packposi Ha 3aroTOBKM TpeOyeMoil UIMHBI W Habopa
3arOTOBOYHBIX OJIOKOB KOHCTPYKIMIA; ¢, - CKJIEMBaHHE 3arOTOBOK IO LIUPUHE; t,; - HAHECEHUE KIlesl
Ha IUIACTH 3aroTOBOK; f, - 3alPECCOBKY M PAcCIPECCOBKY 3arOTOBOYHBIX OJIOKOB MPSMOJIMHEHHBIX
KOHCTPYKIMI B TUIPAaBIMYECKHX IPECCAX; f; - 00pabOTKY 3aroTOBOYHBIX OJIOKOB, BKIIIOUAs CTPOXKKY
OOKOBBIX ITOBEPXHOCTEH M ONMWIIOBKY IO IIAOTOHY; [ .
COCTaBaMH 3a 2 pasa; fp, - TPAHCIIOPTHPOBKY 3aroTOBOYHBIX OJIOKOB M IOTOBBIX KOHCTDPYKIMii B

- OKpacKy KOHCTPYKLMH 3alUTHBIMU

Npejesiax uexa; f; - MPUroTOBJICHHE KIIesl, IOJHOCKY U 3aJIMBKy €ro B CTaHKH; I, - TPY/OEMKOCTb

JOTOJHUTEIBHBIX onepanuii (cOOpka 3JIEMEHTOB KOHCTPYKIIMH, OTHE3AIUTa, aHTUCETITHPOBAHUE U
1p.), BBINOJIHAEMBIX B COOTBETCTBUM C pabOUYMMHU uepTeXaMHh M TEXHUYECKHMMM YCJIOBHUSAMHU Ha
U3TOTOBJICHNE KOHCTPYKLMM; L, - CyMMapHas JJIMHA CJI0EB B 00bEME 3ar0TOBOYHOrO OJIOKa, M; /i1,

L5 - pasMepsl 3aroTOBOYHOTO O1I0Ka, M; ky, k¢, kg - KOOQQUIMEHTEI, yYUTBIBAIOIINE YBEIHICHHE

TPYAOEMKOCTH COOTBETCTBYIOIMX omepanuidl. Ha craguu nmpoekTupoBaHUs MOXHO HPUHATH: AJIS
ruyTokaeenslx pam JII'P u crpenpuateix apok tuna JICA k, = 3; ky = 1,5; k, . = 1,2; nna pam PII
ky=1; ky=1,2; ky = 1,2; 115 NIpAMOIMHEHHBIX 3JIEMEHTOB IIOCTOSHHOTO cedeHus k, = ky = kg, =
1.
Ilpu umpuHe 3arotoBoyHoro Gioka KoHCTpyKuuii B, > 0,15 M, nokasarenu 3arpar Tpyna f;, f,
tH.K’
CymMmapHast JUInHa CJI0€B OIpeeNaeTcs o Gpopmyie

LC = I’ch36 = (h/80)L36,

ty> 1o JOTIOJHUTENILHO YMHOXKatoTes Ha k= 1 + 0,4(b " i/O,lS -1).

riae h - BBICOTA CEUEHHUS 3aroTOBOYHOrO OJIOKa; €ClIM OHa TepeMeHHa, TO BO BCEX CIydasx
MPUHUMACTCS CpeAHee 3HadeHue. 3arpaThl Tpyaa Ha cOopky momypam tuma PIIII (coenunenwue
purens ¥ CTOWKMA B KApHU3HOM Y3JIe Ha 3yOuaThlil CTHIK B CIIEHMAIIEHOM IPECCE) OMPEEIISIOTCS 10

dbopmyre

t =a+me-,

co.p

rae a, b - 3arparbl Tpyna Ha COOpPKYy MOJypaMm, COOTBETCTBEHHO HE 3aBUCSAIINE OT o0beMa H

3aBHCSIIKME OT 00beMa TMoNypaMbl, B aene; a = 1,2 yem.-u.; b = 1 yer.-u/m s Vi - 00bEM OJIHOMU

MOJTypaMbl B JIeJie, M.

1-ii BapuaHT

hy=(0,704-7,4 + 0,368-4,4)/11,8 = 0,579 m;

L. =0,579-11,8-2/0,016 = 854 m;

T, = L1[(0,005 + 0,016 + 0-0,024 + 0,001)854 + (3-0,28 + 1,5-0,16)0,58-23,6 + 1,2-0,05-29 +
0,75-2,02 + 0,03-55,8] = 42,4 gyen.-u.

2-if BapUaHT

hy=(1,15-9,47 + 1,47-3,1)/12,57 = 1,23 m;

L =1,23-12,57/0,032 = 483 m;

leop=1,214:0,97=22 yen.-4/1 cThIK (Tmomypamy);

T,» = 1,1[(0,005 + 0,016 + 0-0,024 + 0,001) 483 + (1-0,28 + 1,2-0,016)-1,23-12,6 + 1,2-0,05-33 +
0,75-2,32 +0,03-36,8 + 2,2-2] = 29,9 uen.-u.

5. CebecTOMMOCTh U3TOTOBIICHUS

CWI/I = I:(CWM + CCT)kT3 + CWC VH + C3 + C"3kH]kBH’

rac CM - 3aTpaTbl HA MAaTCpUajibl, UCIIOJIB3YCMbIC IIPU U3TOTOBJICHUHN 3JICMCHTOB KOHCTPYKIHH, pY6,

C

CT
YUYMTBIBAIOIHMH TPAaHCIIOPTHO-3arOTOBUTEIILHBIE PACXOBI IPeANpUATHii; C, - c€6eCTOMMOCTD CYIIKH

- CTOMMOCTH CTaJbHBIX 3JIEMEHTOB (NOKyNHbIE HM31enus), pyo.; k., = 1,05 xospduument,

MIMJIOMAaTEPUATIOB, py6./M3 . Mns xneenslx KoHcTpykuuii C, = 12 py6./M3; JUIsL KOHCTPYKLUH U3
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nenbHOM napesecunsl C, = 6 py6./M3; C, - 3apa0oTHas IIaTa OCHOBHBIX ITPOM3BOJICTBEHHBIX
pabouux, py0.; C'; - 3apaboTHas IIaTa OCHOBHBIX IPOU3BOJCTBEHHBIX paboyux mo tapudy (6e3
OpeMUaIbHbIX U JPYTHX BUAOB AOMNAT), pyO.; k, - KOIDPUIMEHT, YUYUTHIBAIOIIUHI HaKJaJHbIE
pacxofbl (colepskaHue U SKCILTyaTalli0 000pYA0BaHUs, LIEXOBbIE U OOIE3aBOJICKHE PACXOBL); Ky

= 1,015 - ko3¢ puIMeHT, yIUTHIBAIOIIUI BHEITPOU3BOICTBEHHBIE PACXO b IPEATPUATHIA.
3arpatrhl HA MaTepUabl U MOKYIIHbIE U3EIHs ONPEAEISI0TCs 1Mo hopMyiie

C,=3UV,
i=1

rae [J; - uena i-ro Mmartepuana, py0. Ha €IMHHMIy pacXxoJa COOTBETCTBYIOLIErO MaTepuaa.

IIpuHMMaeTcs 1o npeicKypaHTaM ONTOBBIX LIEH HA MaTepUabl U U3AEIUS;
V; - pacxon MarepHanoB Ha M3TOTOBJIECHHE KOHCTPYKIMH B COOTBETCTBYIOIIMX €IMHHUIAX

U3MEPEHHUS.
3arparel Ha 3apabOTHYIO IUIaTy OCHOBHBIX IPOM3BOJCTBEHHBIX pabouuX ONpEAesIoTCS IO

bopmyie

C, = Clybaphyhy = ay Tk,

Il a, - CPEJIHEB3BEICHHAs Tapu(Has cTaBKa OCHOBHBIX ITPOM3BOJICTBEHHBIX pabo4uX, py0./uen.-u.
Hnsa I TeppuropuansHoro paiiona: a, = 0,7 py0./den.-4 - Ipu U3TOTOBICHUN JEPEBIHHBIX KICECHBIX
KOHCTPYKIMH; a, = 0,6 py0./4e.-4 - Ipu U3rOTOBJICHUH JOIIATEIX U OPyCUYaThIX KOHCTPYKIIMH; ka -

KO3(QQUIMEHT, YUYUTHIBAIOUIMNA NpeMUallbHble JAOIUIaThl. [IpM NPUMEHEHUH TEXHUYECKH
00OCHOBAaHHBIX TOKa3aTeJel 3arpar Tpyaa knp = 1,4, ky = 1,2 - oo puiment, yInThBarOLMIA

JOTIOJTHUTEIBHYIO 3apa0OTHYIO IJIaTy M OTYMCIICHUS Ha COIMAJIbHOE CTPaXOBaHME; kp - paliOHHBIN
Kod(hpuImeHT K 3apabOTHOM TIIaTe.

JUis NPUHATBIX MCXOIHBIX YCIOBUH KOX(P(MHUUMEHT HAKIAIHBIX PACXOIOB COCTABUT JUIS:
NPSIMOJIUHENHBIX 37eMeHToB - 4,1; pam PIIl - 5,4; KpuUBOJMHEHHBIX KOHCTPYKLMM TUIA
ctpenbuathix apok JICA - 3,7; raytokneenbix pam JAI'P - 3,4; nomatsix u OpycuaTbiX KOHCTPYKITUI
- 2,6; Hecymux Kiee(aHepHbIX - 3,7; orpakJaloIuX KOHCTPYKIMHA Ha IEPEBIHHOM Kapkace - 2,8.

Pacuer Boinoninen npu kinee mapku Kb-3 n amanu [1P-115:

Cy = 68,6-3,18 +0,3-55,8 + 1,05-10,2 = 245,6 py6.;

Cerp = 0,425+ 10,3686 = 12,2 py6.;

C,;1=0,7-42,4-1,4-1,2-1 = 49,9 py6.;

C, =[(245,6 +12,2)1,02 + 12-3,18 + 49,9 + 29,7-3,4]1,015 = 466,6 py0.;

Cyp =653,32+0,3-:36,8 + 1,05-11,6 = 239 py6.;

Cerp = 0,422 +0,368-6 = 11 py6.;

Cy =0,7-29,9-1,4-1,2-1 = 35,2 py6.;

Cpp=1[(239+11)1,05 +12-3,32 + 35,2 + 20,9-5,4]1,015 = 457,1 py6.

6. 3arpaTbl TpyJa MOHTOXKHUKOB M JEHEKHBIX CpPEICTB Ha BO3BEIEHUE KOHCTPYKLHN
orpenensorces mo IV yacTu cTpouTenbHBIX HOPM M TIPABMII U COOTBETCTBYIOUIMM cOopHHKam EPEP
WIN AJI1 HOBBIX KOHCTPYKLUI 110 popmyiam:

T, = ky(aG + 6);
C,=AG+B,

rac TB’ CB - COOTBCTCTBCHHO 3aTpaThbl TPyJda MOHTA’)KHUKOB B 4YCJI.-4 U JCHCIKHBIX CPCICTB, pY6 Ha

BO3BEJECHUE  KOHCTPYKLMH,  BK/IIOYAs:  BHYTPHUIIOCTPOEYHBIE  TPAHCIIOPTHBIE  OIIEpalluy,
YKPYIHHTENBHYIO COOPKY, YCTAaHOBKY B IPOCKTHOE IOJIOKEHUE U OKPacKy; k, = 1,1 - koo dunmenT,

YUYUTBIBAIONTUH TPYJO0EMKOCTh BCIIOMOTATEIbHBIX padOT Ha CTPOUTENBLHOM Tutomanke; a, b (A, B) -
K03 (UIIMEHTBI, 3aBUCAIIUE OT THIA KOHCTPYKIHIA; G - Macca KOHCTPYKIIUH, T.
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J1s ycnioBUM CENbCKOrO CTPOUTEIILCTBA

Ty =1,1(3,8:0,9 + 2,5) = 6,5 ven.-u;
Cy1=5.9-09+4,4=9,7 py6.;

Ty = 1,1(3,8:0,99 + 2,5) = 6,9 uen.-u;

Cyr =5,9:0,99 + 4.4 = 10,2 py®.

7. CMETHO-pacyeTHasi CTOMMOCTb KOHCTPYKIIUI B JI€Jie

Ci=(Cy+ Cky o+ Cy+ H+ 1k, y,

rae C,, - ce6ecTOMMOCTh M3rOTOBIEHUS KOHCTPYKLMH, py0.; C, - 3aTpaThl Ha TPAHCIIOPTUPOBKY
KOHCTPYKIMH JI0 CTPOMTENBbHOM IIOWAAKM, pyO.; k,. - KodpduLUUEHT, y4nTHIBarOLIMM
3arOTOBHUTEIBHO-CKIIA/ICKUE PACXO/IbI.

JIns MeTaJIn4ecKuX KOHCTPYKIMH &, . = 1,0075, nu1st qpyrux BUI0B KOHCTpyKUmi k, . = 1,02; H -

HaKJIaJHbIe pacxoabl, pyo.; I1 - mIaHoBbIe HaKoMIIeHUS, PYyO.; kg_y - K03 HUIMEHT, YIUTHIBAIOIITUI

JOTIOJTHUTEIBHBIC 3aTPaThl MIPU MPOU3BOJICTBE padboT B 3uMHee BpeMs. [Ipuaumaercs no CHull V-
7-84.
[Ipu cpaBHEHNH KOHCTPYKIMI OJTHOTO BUJA k3_y =1.

8. 3arparbl Ha TPAHCHOPTUPOBKY KOHCTPYKUMU O CTPOUTEIHHOM IJIONIAAKH OMPEACIISIIOTCS MO
CHull IV-4-84 B 3aBUCHUMOCTH OT IIPUHSITON TPAHCIOPTHOM CXEMBI U BH/Ia KOHCTPYKILUH C yU4ETOM
3aTpar Ha MOTPy30YHO-PA3TPy304HbIC PAOOTHI U PEKBHU3HT.

[Tpu nepeBo3ke KOHCTPYKLUUN aBTOMOOMIIBHBIM TPAHCTIOPTOM

C1 = (Cop + ak)G,

rae Cp, - 3aTpaThl Ha MOTPY30YHO-Pa3TPy30YHbIC paboTel M peKBHU3WT, PyO./T; a; - Tapudp Ha

MEepPEeBO3KY TI'Py30B B 3aBHCHMOCTH OT PACCTOSIHUS TPAHCHOPTHUPOBKH W pailoHa CTPOUTEIHCTBA,
py0./T; k. - xodddunment, yuuThBarOIMi HaA0aBKy 3a IE€PEBO3KY KpPYHMHOraOapHTHBIX

CTPOUTEIIBHBIX KOHCTPYKIIUM.
C, = (2,5 +9,46:1,5)0,9 = 15 py6.;
Cpp = (2,5 +9,46:1,5)0,99 = 16,5 py6.

Haxnannele pacxonbl U 1uiaHoBble HakoruieHus: ompexaensitoress mo CHull IV-8-84. Cornachno
pexomenaanusm HUMDC, 3Ti BeTMUMHBI MOXKHO pacCUUTaTh 1o (hopMynam:

H= 0‘[?,(Co.a + G0

IT=PB(Co 5 + Cs 1)
e og - K03 uunent, 3aBucammi ot Buga padot. Ilpu Bo3BeAeHMH KOHCTPYKLUH BCEX BUIOB
MOJKHO NPHHATL Og = 0,78 - nns IPOMBIIIJIEHHOIO CTPOUTEIBLCTBA; ag = 0,94 - nns cenbckoro
crpoutensctBa; B = 0,27 - Ko3dPuuMeHT, OTpakaromuii HOpMyY IIAaHOBEIX Hakomienuit; C ,, C, |, -
COOTBETCTBEHHO 3aTpaThl Ha OCHOBHYIO 3apa0OTHYIO IUIaTy MOHTQXHHMKOB M 3KCIUTyaTallHIO

CTPOMTENBHBIX MAIllMH MPHU BO3BEIEHUU KOHCTPYKIHi, pyO.; ONMpenensioTcss 0 COOTBETCTBYIOIINM
coopuukam EPEP. IIpu cpaBHEHNN KOHCTPYKIIMI MOKHO TIPHHSTH:

C0.3 + C3.M = CWB’
Cp1 = [(466,6 + 15)1,02 + 9,7 + 0,94-9,7 + 0,27:9,7]1 = 512,7 py6.;
Cpp = [(457,1 +16,5)1,02 + 10,2 + 0,94:10,2 + 0,27-10,2]1 = 505,6 py6.

8. [IpuBeeHHbIE 3aTPaThI
H=wWC;+E k) +3/Ey .

rae | - kodpPUIHMEeHT, YYUTHIBAIOUINI 3aTpaThl HA BOCCTAHOBJICHHE (3aMEHY) KOHCTPYKIHN B
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nepuosl (PyHKIMOHUPOBaHMUA OOBEKTa, MPUBEJCHHbIE K TOJY Iycka OOBEKTa B AKCIUTyaTaIHIio,
MpUMEHsIeTCS TOTAa, KOIrJa CpOK CIyXObl KOHCTPYKIMM MEHBbILIE pacdyeTHOTO CpoKa
(GyHkuuonupoBanus ob6wvekTa; E,; = 0,12 - HopmaTuBHbIH KO3()(OHULUUEHT CpaBHUTEIBHOU
3¢ HEKTUBHOCTH KalUTAJIBHBIX BIOXKEHHH, 1/TOx;

k - TpuBeneHHBIC yNENbHbIE KalHUTAlbHbIC BIOKEHHS B 0a3y MO MPOU3BOACTBY KOHCTPYKLUH,
py0./ron; O - sKkcmIyaralMOHHBIE pacxofpl, py0./rox; E, , = 0,08 - HopmaTtus Ui npHBenEHHS
pa3HOBpEeMEHHBIX 3aTpart. [Ipu onpeneneHnn sKOHOMUYECKON 3PHEKTUBHOCTH HOBBIX KOHCTPYKIUH
B CPaBHEHUM C TUIIOBLIMU KOHCTpyKuuamu £, = 0,15, £, , =0,1.

OKCIUTyaTallUOHHBIE PAcXoJbl OINPECISUINCh IPH  CIACAYIOMIMX YCIOBUSAX M JIOMYIICHUSIX:
pPacUYETHBIN CPOK CITY>KObI KOHCTPYKIIUN U PACUETHBIN CPOK (PYHKIIMOHUPOBAHUS 00beKTa - Oosee 30
JIET; CpPEJHETOJOBbIC 3aTpaThl HA KAMWTAIbHBIA W TEKYyIIUA PEMOHTHI W MPOYUE BUIBI
AKCIUTYaTallMOHHBIX PAacXOJI0B YCIOBHO CUMTAINCHh PAaBHOMEPHO paclpeiesieHHBIMH BO BPEMEHHU U
npuHATEL B pazMepe 1,7 % CTOMMOCTM KOHCTPYKLMH B J€l€; COIYTCTBYIOIIHME KalUTaJIbHbIC
BJIOXKEHHUSI B cdepe dKCIUTyaTallii KOHCTPYKLMH, a TakXkKe 3aTpaThl HAa OTOIJICHHE, OCBEIICHUE W
BEHTWISINIO OOBbEKTa MPUHATHI OIMHAKOBBIMU 110 BapHAHTaM.

[IpuBeneHHbIE KaNUTAIBHBIE BIOKEHUS B 0a3y 10 MPOU3BOACTBY KOHCTPYKIUI ONPEAEISIOTCS 110
bopmyie

K=A4k/V.

e
re A; - Koo QHUIMEHT, YUUTHIBAIOLIHI POJOIDKUTEIBHOCT CO3JaHusl 0a3bl 110 POU3BOJCTBY i-TO
BUJA KOHCTPYKLMH; k; - YJCIbHbIC KalMTaJlbHbIC BIOXKEHUA B MNPOU3BOACTBO [-TO BHUIA
- . 3.
KOHCTPYKLHH, PyO.-TOI/CAMHALLY IPOAYKLMH; V; - 00bEM KOHCTPYKLIHH, M

C y4eToM NPUHSATHIX TOMYIIEHUN
9,=512,7-0,017 = 8,7 py6./rox;

ky = 1,07-313-1,76 = 589 py6.-rox;
I, = 1(512,7 + 0,12:589) + 8,7/0,08 = 692,1 py6.

(c yueToMm 3aTpat Ha CBSI3U U APYTrUe CMEXHBIC deMeHThI 710,6 pyo.);
9, =505,6-0,017 = 8,6 py0./rox;

ky = 1,07-313-1,94 = 650 py6.-rox;
I, = 1(505,6 + 0,12:650) + 8,6/0,08 = 691,1 py6.

AHaM3 pe3yJbTaToB pacuyera

Pa3zHoCTh IpUBEICHHBIX 3aTpaT 10 BapuaHTaM (Tadi. 37) He npeBbimact 3 %:
(I1; - I1,)-100/I1; = (13,63 - 13,25)-100/13,63 = 2,8 % < 3 %,

CJIEJOBATEIBbHO, KOHCTPYKIUHU IO STOMY IIOKA3aTEII0 NMPU3HAIOTCA PABHOOKOHOMHUYHBIMU. AHAIIN3
apyrux TOII mo3BosseT OTMETUTh MEHBIIYIO TPYIOEMKOCTh U3rotoBiaeHus pam P/, HO Gombiryro
(OH0EMKOCTh UX MPOM3BOJCTBA HA CIELHUAIBLHOM 000pYIOBaHMHU, MPEJHA3HAYCHHOM TOJBKO IS
BBIITYCKA 3TOT'0 TUIIA PAM.

TaO0mxuma 37
2
Ne | Hammenosauwne nokasareneii cucreMsl TOII msg onenkn | Enmawnma 3HadeHms T31H [0 BApHAHTAM Ha | M
/Tt 3¢ (EKTUBHOCTH KOHCTPYKTUBHBIX PCIICHHUN U3MEPCHHUS P 5 2
I |IIpuBenennble 3aTpaThbl pyo. 13,27 13,63 13,25
OKCIUTyaTalMOHHbBIE PACX0/blI pyb6./rox 0,17 0,18 0,15
KanuransHble BIOXKeHUS B 623y py0. x Tox 11,3 11,6 12,5
CMeTHO-pacyeTHass CTOUMOCTh B JIejIe: pyo. 9,84 10,11 9,71
ce0eCTOMMOCTD U3rOTOBICHHUS » 8,96 9,26 8,78
3aTpaThl Ha TPAHCTIOPTHPOBKY » 0,29 0,3 0,32
3aTpaThl HAa BO3BEJCHUE » 0,19 0,21 0,2
II |3arpaTsl Tpya OCHOBHBIX TPOM3BOACTBEHHBIX PA00YNX: Yes.-4 0,93 0,96 0,7

WWW.STROYTENDERS.RU



[IOCOBME IO ITIPOEKTUPOBAHMIO JEPEBSIHHBIX KOHCTPYKIIMM

I

v
v

a) Ha U3rOTOBJICHUC
0) Ha BO3BE/ICHUC

Pacxom oCHOBHBIX MaTEpHaIOB C YUCTOM OTXO0B:

a) MIIOMaTepUaITBI

0) ke

B) SMalln

T) cTanb
Macca KOHCTpyKIIHil B elie
O0beM KOHCTPYKIIHIA B JeIIe

0,81
0,12

0,061
1,1
0,2
0,5

17,4

0,034

Crp

0,81
0,13

0,064
1,1
0,24
0,6
18,9
0,037
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0,57
0,13

0,004
0,7
0,22
0,5
18,9

0,037

IMIpumeuanwue. Jnsl Bapuanra B rp. a nanst TOII 6e3 ydera HONOJHUTENBHBIX 3aTpaT Ha CBS3U U DJIEMEHTHI U3
JIOCOK /ISl yCTPOWCTBA KAPHU3HOTO Y3714, @ B TP. O - C YUEeTOM 3THX 3aTpaT
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Puc. 70. I'paduk onpenenenusi kodpPuiuenra npoaobHoro usruda ¢ no ¢gopmyaam (7) u (8)
CHull 11-25-80

1 - st npeBecHHsI; 2 - Aist paHepbl
ITPH/IOKEHHUE 2
BECOBAS OHEHKA HECYIIUX JEPEBSAHHbIX KOHCTPYKHI/II‘/'I MOKPBLITUN

[IpenBaputenbHOe OmpeseneHre Harpy3kd OT COOCTBEHHOTO Beca MPOEKTHPYEMOW Hecylei
KOHCTPYKIMH g, B 3aBHCUMOCTH OT €€ THUIa, NpojeTa /[ ¥ BEJIMYMHBI NOJE3HOH HOPMATUBHOM

Harpy3ku gt + PHBp MPOM3BOIUTCA 10 OpMYITe
Zep = (8" + Py )[1000/(K ) - 1] =K (g% + Py,

K, (rpy3oBoii ko3ddunnent) Haxoaurces mo rpaduxky puc. 71 B 3aBUCUMOCTH OT K03((dHLIHUEHTA
coOcTBeHHOrO Beca K., u mmpojera /, M.
3HaueHus

K03(pPULIMEHTOB COOCTBEHHOr0 Beca /sl HEKOTOPBIX THUIOB JEPEBSHHBIX

KOHCTPYKLHUH:

1. CB0OOIHO OTIEpPThIE OHOMPOJICTHBIC OAJIKH:

JIOIIATOKJIEEHBIE MPSIMOYTOJIBHOTO CEYEHUS 7+9

KJeedaHepHble 5+6

2. CtponuibsHbie epMBI IPU BHEY3JIOBOM HArpy3Ke:

TPEYTOJbHBIE IEPEBSIHHBIC 45+6

TPEYTOJIbHBIE METAJUIOAEPEBIHHBIE 4-+5

MHOT'OYTOJIbHBIE JI€PEBSIHHBIE 3,5+45

CErMEHTHBIE JIEPEBSIHHbIE 3+3,5
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CETMEHTHBIE METAJIOICPEBSIHHBIE 25+3
3. TpexiapHUpHbIE JOIATOKJIEEHbIE apKU IPSIMOYTOJIBHOTO CEUYEHUs 25+4
K
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Puc. 71. I'padpuk 3Ha4eHuUii rpy30BbIX k03¢ PunneHToB K. B 3aBUCHMOCTH 0T K03 dunnenra
COOCTBEHHOr0 Beca K, M poJieTa KOHCTPYKIMH [, M.

Jnist omleHKH BeCOBOM 3(PPEKTHBHOCTH 3alpPOCKTUPOBAHHOW HECYIIeH KOHCTPYKLUH CIEIyeT
OTpeNIeNIUTh (PaKTHYECKUI KO PUIIMEHT COOCTBEHHOTO Beca KCB‘baK no ¢opmyne

K 523 = 1000g, P23/ [(g, ®3 + gt + P )11,
ITPHJIOJKEHHE 3

IMPABUJIA* YYETA CTEIIEHH OTBETCTBEHHOCTHU 3I[AHI/I‘I’7I 1 COOPY)KEHUI
TP ITPOEKTUPOBAHUU KOHCTPYKIIUU

* «bBIo/IeTeHb CTPOUTENLHOM TeXHUKNY, Ne 7, 1981 u Ne 10, 1982.

I. Hacrosmue mnpaBwia TPUMEHSIOTCS MpPH MPOEKTUPOBAHWM KOHCTPYKIMH 3JaHUA U
COOPYKECHHI 0OBEKTOB MPOMBIIIIIEHHOCTH, CEIBCKOTO XO3SHUCTBA, YIHEPTETUKH, TPAHCTIOPTA, CBSI3H,
BOJHOTO XO3fAHCTBAa M >KWIUIIHO-TPAKIAHCKOTO Ha3HAYeHUs, KpomMe OOBEKTOB, ISl KOTOPBIX
MOPSIZIOK y4yeTa CTENEeHM MX OTBETCTBEHHOCTH YCTAHOBJIEH B COOTBETCTBYIOMIMX riaBax yacTu Il
CHull «Hopmsl mpoekTHpOBaHUS».

2. Ilpu npoeKTUpPOBAHUM KOHCTPYKIMI CTENEHb OTBETCTBEHHOCTH 3JaHUM W COOPYKEHUMH
CIEyeT YYUTHIBATh KO3(QPUIMEHTOM HAJIEKHOCTH 10 HA3HAYEHUIO Y, cornacHo cTanaapty Cosera

skoHOMHuecKoil B3aumonomoiu CT COB 384-76 «CtpouTenbHble KOHCTPYKIIMM U OCHOBAHUS».
CTeneHb OTBETCTBEHHOCTH 3JAaHUWA M COOPYKEHUU OMNPENesseTcss pa3MEepoOM MAaTepUAIbHOTO U
COLIMAJIBHOTO yIep0a, BO3MOYKHOTO IPU JTOCTHKEHUN KOHCTPYKUHUSAMH MPEIEIbHBIX COCTOSHUM.
3. Ha x03QduuuenT HaaeXHOCTU MO HA3HAYEHHMIO Y, CIIENYET JEIUTh NpPEICIbHBIC 3HAYCHHs

HEeCYyIIeH ClTOCOOHOCTH, pacyeTHBIC 3HAYCHUS COTIPOTUBIICHUH, MTPEACIIbHBIC 3HAUCHUS Te(OpMaIIHiA,
PacKpBITHSl TPEUIMH WIHM YMHOXaTh pAacUETHbIE 3HAYECHUS HArpy30K, YCWIMH WA HHBIX
BO3JICUCTBUIL.

4. 3nayenns K03(QQHUIUEHTa HAJCKHOCTH 10 Ha3HAYECHHUIO Y, YCTAHABIMBAIOTCA B 3aBUCMMOCTH

OT KJIacCa OTBETCTBEHHOCTH 3/IaHUI M COOPYKEHHUH IO MpUIaracMou Ta0IuIle.

Tabonuna

Koapdunpment

Kitacc 0TBETCTBEHHOCTH 34aHUI B COOPYKEHUH HaJIeKHOCTH 110
HA3HAYEHHUIO Y,
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Kmace 1. OcHoBHbIE 3maHUS W COOPYXCHHS OOBEKTOB, HMEIOMHX 0C000  BakHOE 1
HapOJHOXO3SIMCTBEHHOE M (MJIH) COIMANIbHOE 3HAUeHHE, Takue, Kak: riaaBHble kopiyca ['DC, ADC,
LEHTPAJILHBIC Y31l JOMEHHBIX Iedyel, JbIMOBBIE TPyOb! BbICOTOH Oosiee 200 M, TeleBU3MOHHBIE
OalIHu, COOpYXEHMs MaructpaibHOoi mnepBuuyHoil cetn EACC, pesepByapsl a1t HedhTH U
He(TENPOIYKTOB eMKOCTBIO Gosiee 10 ThiC. M, KpBIThIE CIIOPTHBHBIE COOPYXKEHHs C TPUOyHaMH,
3MaHUSI TEaTpoB, KHHOTEATPOB, LHPKOB, KPBITBIX PBIHKOB, YYEOHBIX 3aBENCHHH, IETCKUX
JIOIIKOJIBHBIX YYPEKAECHHH, OOJBHHUL], POAMIBHBIX JOMOM, My3eeB, IOCYJapCTBEHHBIX apXHUBOB U
T.IL

Kaacc II. 3nanust U coopyXeHusi 00bEKTOB, MMEIOIIMX Ba)KHOE HAPOJHOXO3SHCTBEHHOE M (WMJIH) 0,95
colMaibHOE 3HayeHUEe (OOBEKTHI IMPOMBILIUICHHOTO, CEIbCKOXO3SHCTBEHHOTO,  KWJIUIIHO-
TPKIAHCKOTO Ha3HauUeHUs U CBs3HU, He Bomeamue B I u 111 xmaccer)

Kuaace III. 3nanus u coopykeHHsI 00bEKTOB, HMEIOMINX OrpPaHWMYCHHOE HAPOJHOXO3IHCTBEHHOE H 0,9
(mm) commanbHOE 3HAYEHHWE, TaKWe, KaK: CKIAAbl 0e3 MPOIeCCOB COPTUPOBKHA M YHAKOBKH IS
XpaHEHHs CeJIbCKOXO3SIMCTBEHHBIX NPOJAYKTOB, YAOOpEHHH, XUMHKATOB, yrisi, Topda u 1p.,
TEIUIMLBI, MAPHUKH, OJHOITAXHBIC >KWIbIC JIOMa, OIOPHI NPOBOAHOW CBSI3HM, ONOPHI OCBEIICHUS
HaceJICHHBIX ITYHKTOB, OIPajibl, BDEMEHHBIE 3/1aHHSL M COOPYKECHUS* M TOMY 110JI00HOE

[Ipumeganwue. [And HEHECYMIHMX KHPHHUIHBIX CTEH, CAMOHECYIINX IMaHENeH, MEperopomoK, IMepeMbIueK Ha
IpoeMaMH B CTEHAaX W3 INTYYHBIX MAaTepHalioB, (YHIAMEHTHBIX OaloK, 3allOJHEHHI OKOHHBIX IPOEMOB, MEPETICTOB
CBETOA’PAIMOHHBIX (hOHApEH, KOHCTPYKIMH BOPOT, BEHTIIAMOHHBIX IIAXT M KOPOOOB, MOJOB B TPYHTE, COOPHBIX
KOHCTPYKLUI B Ipolecce NepeBO3KM U MOHTa)Xa BCEX BUJOB KOHCTPYKLMI MpHU pacueTe B CTAAUU MOHTaXa CIEIyeT
BCE 3Ha4YeHMs KO3 UIMENTa Y, , IPUBEIEHHBIE B TaOIHIE, YMHOXaTh Ha 0,95,

* Jliist BpEMEHHBIX 3JaHHH M COOPYIKEHMI CO CPOKOM CIIYKOBI 0 5 JIeT Jommyckaercs npuauMarts vy, = 0,8.
n

IIPHJIOKEHHUE 4

PEKOMEHJAIIUU 11O PACUHETY INIOCKHUX AEPEBAHHBIX KOHCTPYKIIUI HA
MOHTAZKHBIE CUJIOBBIE BO3JEUCTBUA

1. CkBO3HBIE IUIOCKHE JEpeBSHHBIC KOHCTPYKIUHM TUIA CTPONMIBHBIX (pepM, MOJOTHUX apoK, C
3aTSKKOW, MOHTHPYEMBIE B LI€JIOM BHJIE, JOJKHBI IIPOBEPATHCS PACUETOM HAa MOHTA’KHBIE CUIIOBBIE
BO3JEHCTBUS, B COOTBETCTBUM C IPHUHATON I HUX B IPOEKTE CXEMOW OCHACTKM M 3aXBaTa U C
coOioieHreM TpeOOBaHUM M. 5 U 6 B OTHOIICHWH NPEIENbHBIX 3HAUEHUI T'MOKOCTH U3 paboueii
IUIOCKOCTU. B pacuere cienyer yduThIBaTh TPU CTAAMM MOHTaXa: nepgyio - TPU KaHTOBKE
COOpaHHOW KOHCTPYKUIMH W3 TOPHU30HTAJIFHOTO B BEPTUKAIBHOE IIOJIOKEHHE, i KOTOPOM
HE00XO0MMO NMPOBEPHUTH HAJIEKHOCTD M0sICA U CTHIKOBBIX COEMHEHUH IPU BBIrMOE KOHCTPYKIMH U3
pabouell MIOCKOCTH; 6mopylo - TPHU MOABEME KOHCTPYKIIMHM B BEPTUKAIBHOM IIOJIOKEHUH, KOTJa
OHa, KaK MpaBWiIo, paboTaeT Mo JBYXKOHCOJIBHON 0allouHON cXeMe C M3MEHEHHEM 3HaKa yCUIHS B
1osicax IO CPAaBHEHHMIO C OCHOBHBIM PacHETHBIM CIy4YaeM Harpy>KeHus; Ha 3TOM JTale, eclu oda
nosica (pepMbl JKECTKHE, HIKHUM TOSC BMECTO PACTSHKEHHUS HCIBITBIBACT CXKATHE U JIOJDKEH OBIThH
IIPOBEPEH Ha YCTOWYMBOCTh U3 IUIOCKOCTH KOHCTPYKLIMHU, BEPXHHH K€ MOAC MPU MOABEME BMECTO
CoKaTUs pabOTaeT Ha pacTsHKEHUE U Heo0Xo/AKMMa IIPOBEpKa B HEM CTBHIKOBBIX coequHEeHuH. Ecimu xe
HIDKHUH T0sIc TUOKWH, HampuMmep, B METAJUIONEPEBSIHHBIX (pepMax, TO IpU MOABEME C IOMOIIBIO
TpaBepChl OH BHIKIIIOYAETCS U3 pabOThI, @ BEPXHHUH TOSIC MPU 3TOM paboTaeT Ha M3rud u Haubosee
OIIACHBIM OKa3bIBAIOTCS CTHIKOBBIE COCUHEHMSI B HEM; Mpemblo - IPU YCTAHOBKE KOHCTPYKLUHU Ha
ONOpbl M 3aKPEIJICHUH €€ B BEPTUKAIBHOM pPabdO4YeM IOJ0KEHUH BPEMEHHBIMU T'MOKMMHU WIH
KECTKUMU CBA3SIMM, KOTJa KOHCTPYKLHUS paboTaeT 1o OCHOBHOM pabouell cxeme, HO ¢ MEHbLINM
YUCJIOM TOYEK 3aKpEIUIEHMsI BEPXHEro Iosica U3 IUIOCKOCTH; YE€M JTO IPEeLyCMaTpPUBAETCS
MOCTOSIHHBIMHU CBSI3MU YKE€CTKOCTH.

2. PacueTHO# Harpy3Kkoi Ipu MOHTaXE SBISETCS Harpyska OT COOCTBEHHOT'O Beca KOHCTPYKIIMU
(c yueroMm kod¢duIeHTa neperpys3ku), koropass aias ¢epM U 0aloK NPUHUMAETCS PABHOMEPHO
pacrpeieIeHHON TI0 BceMy MposieTy. Tak Kak TuHAMUYECKHH KO3(P(GUIIMEHT MOHTaXXHOW HArpy3KH
KO3(Q(QUIMEHT TOBBIICHUS PACUETHOTO CONPOTUBIICHUS Ha €€ KPAaTKOBPEMEHHOCTh IO CBOEH
BEJIMYMHE OJMHAKOBBI M paBHBI 1,2, TO pacueT BEAETCS Ha CTATUYECKYIO HAarpy3Ky OT COOCTBEHHOTO
Beca 0e3 MOBBIIIIEHUS PACUETHBIX COMPOTUBIICHUI.

Tabnauma 38

3aBUCHMOCTH HIUPUHBI CEYEHUH IePEeBAHHBIX 3JIEMEHTOB OT MPOJeTa KOHCTPYKIUii

| Bun xoHCTpyKIIMH | IIponer, m | [lupuna |

| Bun koHCcTpyKIMik | Hporner, m | [Mupuna
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CCUCHHSI, CM CCUCHUS, CM
banku, apku, pepmsr ¢ Jo 18 12 DepMmebl ¢ pa3pe3HbIM Jo 15 12
Hepa3pe3HbIM BEPXHUM 21-24 14 BEPXHUM TIOSICOM U PaMbl C 18 -21 14
MOSICOM Y THYTOKJICEHBIC 27 -30 17 3y04aThIM COSTMHEHUEM B 24 17
pambl 33-36 21 KapHHU3HOM Yy3J1€ 27 -30 21

3. CmuiomHble TNIOCKME KOHCTPYKLMHM B BHUJAE JOIIATOKIEEHBIX TPEXIIAPHUPHBIX apOK U paM C
onupaHueM Ha (yHJAAMEHTbI, MOHTUPYEMBbIE IIEIMKOM, MPOBEPSIOTCA PACYETOM IPH KAHTOBKE U
pacKpeIJICHUH BPEMEHHBIMU CBS3SMH, a B CJydyae MOHTaXa MOJyapKaMu M TOJypaMamu C
BPEMEHHOM MPOMEKYTOYHOM OMOPO B CEpEeIMHE TPOJIeTa - PACCUUTHIBAIOTCA MO CTaguu
BPEMEHHOTO KPEIUICHHS CBSI3IMHU.

4. Tlo yclioBUSIM MOHTaXHOM >KECTKOCTH HIMPHHBI CEUCHUM JEPEBSIHHBIX 3JEMEHTOB ILTIOCKHUX
KOHCTPYKLHH B 3aBUCUMOCTH OT IMPOJIeTa PEKOMEHIYETCs MPUHUMATh HE MEHee YKa3aHHBIX B TaOIl.
38.

5. MoHTaxHasi THOKOCTh JEPEBSHHBIX MOSICOB Oanok, epM U apok u3 paboyeil MIOCKOCTH C
Y4E€TOM BO3MOKHOTO IOBBIIICHHSI JKECTKOCTH 3a CUYET OCHACTKHU (TpaBepCc M JIPYTHMX CPEACTB) HE
JOJKHA TIPEBBIIIATH:

a) MPH MOJbEME U YCTAHOBKE KOHCTPYKIIMI Ha OTOPHI: IS 1MOsicoB 06e3 cThikoB 400; miis mosICOB
co cTeIkaMu 350;

0) mpH 3aKpeTUIeHUH KOHCTPYKIIUI BPEMEHHBIMHU OTTSKKaMU: I MOSICOB 0e3 CcThIKOB 350; s
1osicoB co ctbikamu 300.

PacueTHas niuHA P ONpeIeICHUH THOKOCTH TIOSICOB IPUHUMAETCSI:

JUIsL HUDKHETO Tosica (B mpoliecce MoabeMa KOHCTPYKLKK) paBHOM BCeMy MPOJIETY KOHCTPYKIUH,
€CJIM OTCYTCTBYIOT 3JIEMEHTBHI OCHACTKH, MOBBILIAIONINE KECTKOCTh Mosica U3 pabouel IMIOCKOCTH
WIH JBOWHOMY PAacCTOSHHIO OT CBOOOJHOTO KOHIA TOsica 10 MecCTa Mepexoja K YCHUICHHOMY
OCHACTKOM CEUCHHIO;

JUTSl BEPXHETO Mosica (B CTaANM YCTAHOBKU KOHCTPYKIIMH HA OMOPHI U BPEMEHHOTO PACKPEIUICHUS
n3 paboyell TUIOCKOCTH) paBHOW HAWMOOJBIIEMY PpACCTOSHUIO MEXKIY TOYKAMHU 3aKperICHUs
00XHMMAIOMIMMH TpaBEpCaMH WJIM BPEMEHHBIMH CBSI3SIMH (OTTSKKAMHU) U OMOPHBIMU aHKEPHBIMU
0onTamu.

COJEPKAHUE

[IpenuciioBue
1. O0wIMe 0JI0KEHUS

2. Matepuaibl
Homenxknarypa
JlecomaTepuansl
danepa aucropas. PaHepHbIe TPYObI
JIpeBeCHBIC MIIUTHI
Knen
3. PacueTHble XapaKTEPUCTUKU MAaTEPUAJIOB
HopMmupoBaHue pacueTHBIX COIIPOTUBIIEHUN APEBECUHBI U (haHEPHI
Oco0EHHOCTH HOPMUPOBAHUS PACUYETHBIX XaPAKTEPUCTUK IPEBECHBIX AT
4. PacueT dJIEMEHTOB AEPEBIHHBLIX KOHCTPYKIIUHI
Yipyrue xapakTepucTUKU
YyeT nepeMeHHOCTH CCUCHUS
KoMIoHOBKA ¥ 110100p CEUEHUSI DIEMEHTOB
Pacuer  cxkaTo-m3ruOaeMbIX  JIEPEBSAHHBIX  DJIEMEHTOB Ha  IIPOYHOCTH IO
11e(h)OPMUPOBAHHON CXEME
PacueT nepeBsIHHBIX DJIEMEHTOB Ha YCTOMYUBOCTE MIOCKON (hOopMBI AehOPMUPOBAHUS
Ompenenenue Oporu00B M3rndaeMbIX AEPEBSIHHBIX JIIEMEHTOB
Oc00eHHOCTH pacueTa THYTOKJIEEHBIX DIIEMEHTOB
Pacuer »1eMeHTOB M3 KJIE€EHOH JIPEeBECHUHBI Ha BEIHOCINBOCTD
5. CoenrHEeHNS DIIEMEHTOB JEPEBIHHBIX KOHCTPYKIIUN
OO01111e yKazaHus

KneeBble coeqnHeHNnsa
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CoeMHeHNs Ha BKJIECHHBIX CTaJIbHBIX CTCPKHAX
COC)II/IHCHI/IH Ha NUWJIIHMHAPUYCCKUX U MIJIACTUHYATBIX HArCJIAX

COGQI/IHCHI/ISI Ha MCTAJTLJIMYCCKHNX 3y6anHx IUIACTUHAX ¥ METAIUIMYECKUX ITaif0ax

Yuer KOHIIEHTpALlMM HANOPsDKCHHUM IIPU  pacueTe VY3JIOBBIX COCAUMHCHUU KIJIECEHBIX
KOHCTPYKIHUN
Coenunenus Ha BpyOKkax
6. PexoMenganuy ¥ opuMepsl 10 OPOEKTUPOBAHUIO IEPEBIHHBIX KOHCTPYKINH
IIMuTEl HOKPBITUH U ITAHEIU CTEH
banku
DepMbl
IIporub dhepmbl
Apku
Pamel
KosoHHEBI
O0ecrieueHre MPOCTPAHCTBEHHON KECTKOCTH IUIOCKMX HAEPEBSHHBIX KOHCTPYKIMH B
3IaHUAX U COOPYIKEHUIX
7. TeXHUKO-PKOHOMHYECKAs OLICHKA AEPEBSIHHBLIX KOHCTPYKIIUU
[Ipnnoxenue 1. I'paduk onpeneneaus kodbhdUMeHTa IIPOI0ILHOr0 cruda
IIpnnoxenue 2. BecoBas olieHKA HECYIIUX AEPEBSIHHBIX KOHCTPYKIIUN MOKPLITUI
IIpunoxenue 3. IlpaBuia ydeTra CTEOEHM OTBETCTBEHHOCTH 3JaHHUU W COOPYIKEHUM IIpU
OPOEKTUPOBAHUHN KOHCTPYKIIUU
IIpunoxxenue 4. PexoMeHmalMK [0 PAcUeTy INUIOCKHX AEPEBSHHBIX KOHCTPYKIMHM Ha
MOHTAaKHBIE CHJIOBBIE BO3ICUCTBUS
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