Набор лекций по 5-й теме Основы расчета строительных конструкций, работающих на изгиб.
Набор рассчитан ориентировочно на 12 часов лекций+12 часов практических работ
1. Расчёт балок. Общие положения.

Прямой поперечный изгиб балки прямоугольного сечения от равномерно распределенной нагрузки: с геометрической точки зрения, с точки зрения статики и напряженного состояния.

Предпосылки для расчета по 1-й группе предельных состояний: по нормальным,  касательным  напряжениям и совместного их действия. Предпосылки для расчета по 2-й группе предельных состояний (по деформациям).

Расчет стальных балок.

Область распространения и простейшие конструкции стальных балок. Балочные клетки.  

Особенности работы стальных балок под нагрузкой и предпосылки для расчета по предельным состояниям 1й и 2й группы.

Расчет стальных балок. Расчет прокатной балки. Общий порядок расчета. 

 Примеры расчета стальных прокатных балок на подбор сечения, проверку несущей способности и жесткости.

Некоторые правила конструирования стальных балок: узлы и детали примыкания к колоннам, сопряжения балок.

Понятие о расчете сварной сплошной балки.

Понятие о расчете на местную устойчивость от сосредоточенных нагрузок..- 4 часа
ОСНОВЫ  РАСЧЕТА СТРОИТЕЛЬНЫХ  КОНСТРУКЦИЙ, РАБОТАЮЩИХ  НА ИЗГИБ.
В строительной практике балкой принято называть брус, работающий преимущественно на изгиб. Балки воспринимают нагрузки от перекрытий, покрытий или других конструкций и передают их на опоры. В строительстве балки применяют для перекрытия  пролетов  зданий,  рабочих  площадок,  при  возведении мостов и в других случаях. Пролеты,  перекрываемые  балками  в зданиях, могут достигать (в зависимости от материала) 24 м, а при пролетах свыше 24 м обычно применяются другие конструкции: фермы, арки, рамы и др. 

Балки  изготавливают  из  стали,  железобетона,  древесины. Стальные балки выполняются из прокатных профилей или изготавливаются сварными. Железобетонные балки выполняются монолитными или сборными. Деревянные балки выполняются: из цельной древесины, клееными из досок, клееными с использованием строительной фанеры или составными. 

В зависимости от назначения балки могут называться: прогоны, ригели, перемычки. Как балки работают многие плиты, ростверки и другие конструкции. 

По статической схеме работы балки подразделяются на разрезные,  неразрезные,  консольные.  Балку  на двух опорах  принято называть простой.
Общие  положения
Работа простых балок под нагрузкой и предпосылки для расчета по несущей способности.
Балки работают на изгиб, который может быть прямым (простым) и сложным. Рассмотрим простейший случай прямого изгиба балки, когда внешние силы действуют в одной  (вертикальной) плоскости и перпендикулярно к оси балки. Нагрузки могут быть распределенными  или сосредоточенными  (сила,  момент). 

В строительной практике наиболее распространены равномерно распределенные нагрузки. Для простоты рассуждений рассмотрим балку прямоугольного сечения (рис. 7.1).
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PuC. 7.1. TIpSIMO NONEpesHIi 3ruG GAnKY OT PABHOMEDHO PACTIDEAENEHHOM
HarpysKw: a) aKCOHOMETDUNECKaS CXeMa Ganky; ) KOHCTDYKTHBHaS CXeMa GarKy;
8) pacverHas cxema Gankm




[image: image2.png]Ec/n He NPUHMMAIOTCS CrieLMATbHBIE Mepbl, T.€. Gajika cBOGOIHO
©OnMpaeTcsi Ha ONOPEI, TO OJIHA OTIOPA CUMTAETCS! WIAPHHPHO-HETOo-
JBUXHOM, a ipyrasi — HIapHUPHO-TIOIBUXHOIA (cM. pa3zen 4).

M3 Kypca «CONpOTUBJIEHHE MaTePUANIOB> U3BECTHO, 4TO NPAMON
u3rub (puc. 7.2) XapaKTepusyeTcsi:

a) ¢ 2eoMempuueckoli Mo4Ku 3penus VCKpUBJIEHHEM OCH Gaku,
YUTMHEHHEM PaCTHYTHIX (HHXHVX) H YKOPOYEHHEM CXAThIX (BepX-
‘HKX) BoJIOKOH. [1pu 31OM HeitTpasibHasi ock (CJI0#) MNPy MCKPUBJIEHUH
CBOIO JUIMHY HE H3MEHSIET;





[image: image3.png]6) ¢ mouku 3perus cmamurcu B JOGOM CE4EHUH 1O IUTHHE GATKM BO3-
HUKAIOT M3rubarome MOMeHTH M, 1 ioriepeunbie cubt O, (puc. 7.3).
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Puc. 7.3. BryTpernme younms 8 Garke:
uarvGaouwii MomeHT — M, 1 nonepesras cuna — Q,,

M, v Q, onpeniesITOTCs! 1Mo NPaBUJIaM CTPOMTESTBHOI MEXaHUKH, B 3a-
BHCHMOCTH OT pacyeTHO cxeMbl GaJIKi M XapaKTepa Harpy3ku (cocpe-
[IOTOYEHHBIE, PACTIpE/ie/IeHHbIe, MOMEHTHBIE WITU UX COYETaHMS), TTyTeM
TIOCTPOEHMSI 3MIOP, T.e. rpadMKoB M3MeHeHUst M, v Q, No JUMHe GasKu.
Jlnst ciyuas neiCTBS paBHOMEPHO pacripelieieHHO# Harpy3KH Ha Mpo-
cTy1o GaiKy 1o Beeii ee JUMHE Mmopbl M, v O,, KaK H3BECTHO U3 CONPO-
TUBJICHUS! MATEPUATIOB, BHIJISIAT, KK MOKa3aHO Ha puc. 7.4, 6, 6.

Haubonsune sHauenvst M, u O, py paBHOMEPHO PacTipesiesieH~
HOIt Harpy3Ke onpenesnsieTcsi no opmysam

M=t a.n
Orx =%; 12)

B) € MOUKU 3peHUs HANPANCEHHO20 COCMOAHUA TIOTIEPEYHBIN M3THO
XapaKTepH3yeTCst HATMUHEM HOPMATBHBIX, T.€. IEPTICHIMKY/ISIPHBIX K
BEPTHKABHOI! TUIOCKOCTH CEYEHNs!, HATPSKEHHI G M KaCaTENBHBIX
HANPsDKeHUH T, JIEXaLMX B IUIOCKOCTH cedeHnsi. HopMaibHble Hanpsi-
KEHUS U3MEHSTIOTCSI 110 JINHEHHOMY 3aKOHY IO BbICOTE CEYeHMS, J10-
cTvTast HaMGONTBIINX PACTATUBAIOLMX (MAKCUMANIBHBIX) 3HAYCHHUH O,qy
B KpaifHUX HIDKHUX BOJIOKHAX (CJI0fX) M HAUGONIBIINX CKMMAIOLIMX
3HA4YEHHHi B KpalHUX BEPXHUX BOJIOKHAX O, [10 aGCOMOTHOMY 3Ha-
YEHWIO OHU PABHBI (O ey = Cpir)-

KacaresibHbie HanpspkeHwst ( IOCTUTAIOT HanGOJTHLIETO 3HAYEHHST Ha
YPOBHE HENTPATBLHOTO €105 (OCH X—X) U pacnpeeNsOTCsl Mo KPHBO-
JIMHelHOMY 3aKoHy (napabosne) — puc. 7.4, 0, e.

W3 puc. 7.4, 2, BUIHO, YTO HOPMATbHBIE HATIPSDKEHNS G, IOCTHIA-
10T HAUOOJIBIINX 3HAYEHUH B cepelMHe Gaku, yMEHbIIAACh BIIEBO U
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Puc. 7.4. Conab HanpsXeHwii & 1T C BHyTDEHHIMM Younusivm M, v G, 8 npocToii
GaIke MPM PABHOMEPHO PACTDELIENIEHHON HATDY3KE: 3) PECHETHaR CXEMa BaNKw;
6) sriopa Q,; ) 9Mopa M,; r) IMEHEHME HATIDSXEHMT © 1 T 110 AVTHHE M BLICOTE
GanKu; ) BKCOHOMETDHECKOE HIOBDEXEHHE MSMEHEHVS HATDRXEHIIH & U T
0 BCOTe Ganku (nesas 4acTs); e) TO Xe Npasas YacTs

BIPaBO OT Hee, M PaBHbI HYJTIO Ha onopax. KacatenbHble Hanpsike-
HMS T,, HA06OPOT, HAMGONBIIMX 3HAYEHWIT IOCTHTAIOT Ha ONOPaxX U
pPaBHBI HYJIIO B cepeMHe JUIMHBI 6aiku. OnucaHHbIi XapakTep n3-




[image: image5.png]MeHEHHsl HANPsSDKEHMI 110 JuTHe 6aNKH 3aBUCHT OT M3MEHEHMST M3~
rubaromx MOMeHTOB M, u nonepeuHbiX cun Q,. HopMmanbHble
HanpsDKeHUsl O, HANPSIMYIO 3aBUCST OT H3rMGalolero MOMeHTa M,,
a KacareJIbHBbIe T, — OT rnonepeyHoi cunsl Q.. JInsi OMHOPOIHBIX U yTI-
PYTHMX MaTepHaJloB OHUM MOTYT GHITh HaliZieHbl 1o popMysaM conpo-
THBJIEHHST MATEPHATIOB:

' HOpMAJTbHBIE HANpPsKeHMsI B JII060M ceveHnH Ganku

(7.3)

1€ M, — u3rnbaroLmii MOMEHT B PACCMaTPHBaeMOM CeYeHHM baku;
W, — MOMEHT CONPOTHBJIEHHSI OTHOCHTENTLHO OCH X—X, OTpeieNsi-
eTcst 1o (hopMyJiaM CONpPOTHRIIEHHS! MaTepraios; 1ist poduiel cranb-
HOTO NnpoKata NpuHUMaeTcst o copramenTy (Tpunoxenue 1);
® KacaTeJIbHble HanpsKeHHsi B JII060M cedyeHum Ganku

Q,f,, ] 14)

e O, — ToTIepeyHast CHIa B PACCMATPHBAEMOM CedeHMH;

S, — cTaTM4ecKuii MOMEHT CeyeHusl, onpeziensieTcsi no Gpopmynam
WM TabnuLEam;

I, — MOMEHT MHepLH ceYeHHsl, ONpefieIsieTcsl aHaNOruyHo W, S,

b — wmpHHa cedeHusi Ganku.

He ocraHaB/MBasich Ha Goltee MOIIPOGHLIX TEOPETHYECKUX BEIBOJIAX,
OTMETHM, YTO, YUHTHIBAsi 3aKOH M3MEHEHHS MITHGAIOLIMX MOMEHTOB
M, 1 HOpMANBHBIX HATIPSDKEHHI G, MOXHO YCTAHOBUTb PALIOHAITb-
HOe (3KOHOMUYHOE) oyepTakme Ganku. Tak, mp1 paBHOMePHO pacripe-
JiefleHHO#1 HarpysKke Hanbonee paLMOHANBLHO GyzieT 6aJka nepeMeH-
HOTO IO JUIWHE CeveHHsl, KOTopasi IOBTOPsieT OYepTaHust 3IMophl M,,
T.e. napabony. YUMTHIBasi XapaKTep U3MEHEHHsI TIO BBICOTE CEYEHMS
GATKH HOPMATBHBIX HANPSDKEHMIH O, MOXKHO CIIENIaTh BLIBOJI, UTO CITH
Gonbiiiast yacTh MaTepyaa coCpe/IoTOYEHa B KpaiHHX 30HaX CeYeHnsT —
BepXHeil ¥ HUXHeil, a MUHMMYM MaTepuana — B CpeJiHeii 30He, TO
cedeHHe NotyyaeTcsi HanGoJiee pallMOHATBHEIM; 3TOMY GoJTbIle BCero
COOTBETCTBYET JIBYTABPOBOE CeueHHe.

M3 Bhil1IeCKa3aHHOTO CIeyeT, YTO PacyeT MPOCTHIX GANIOK COCTOMT
3 TIPOBEPKH CIIEMIYIOLIMX JIBYX YCIIOBHiL:

1) HopMaBHEIE HANPSKEHNS O, B KPAiHUX CJIOSX (BOJIOKHAX) —
HIDKHEM W BepXHEM — HE JIOJDKHBI TPEBHILIATH PACYETHBIX CONPOTHB-
JleHWii MaTepraia Ha PacTsDKeHNe M CKaTHe:
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6) Cpar < (7.5)

W3 puc. 7.4, 2, BUIHO, YTO JUlsi GaJIKN NOCTOSIHHOTO T10 JUIMHE Cce-
YEHMSsI IOCTATOYHO BHITIONHHUTD YCIIOBUs (7.5) LTSt cedeHMs], HaXos-
1erocs B cepe/iiHe GalKH, Ilie O, JOCTUTalOT HaubOBLIEro 3HAYEHUS
Ha Beeil ee [UTHHe;

2) KacaTeNbHbIEe HANPSDKEHMSI T,, KOTOpbIE IOCTHTAIOT HAHGOJTBIINX
3HAaYeHWii Ha yPOBHE HEHTPAIbHOTO CJIOS, He JO/DKHBI NPEBHILLATh
PacueTHBIX CONPOTHBJICHMUI MaTepyuana CIIBUTY:

Tnar € Resourae (7.6)

JInsi NpSIMOYTOJIBHBIX CeYeHH IPU PABHOMEPHO pacTipeleNIeHHOM
Harpy3Ke KacaTe/lbHbie HaNpsDKeHHs! HEBENIMKH H3-32 3HAYMTENIHOH
1wMpuHE 6anKu, HO Ut 6aNOK IBYTaBPOBOTIO ceyeHHsl, 0COBEHHO NMpU
JeHCTBMM Ha HUX COCPEIOTOYEHHBIX HAIPY30K, TAKO pacyeT Heob-
XOIMM.

W3 puc. 7.4, 2, BUIHO, YTO B NONEPEYHBIX CEYEHHUSIX, PACTIONOXEH-
HBIX MEXIy oriopaMy GalKH 1 ee cepeIMHOI, 110 JUTHHe Ganku OHO-
BPEMEHHO BOSHHKAIOT HOPMAITLHBIE G, W KACATEITBHBIE T, HATPSOKCHHSL.
'HIX cOBMeCTHOE IIeH CTBHE MOXET BHI3BATh ONACHOE HANPSKEHHOE CO-
crosiie. OHO He OMacHO MY paBHOMEPHO pacripelieNieHHO# Harpy3-
Ke JUISl IPSIMOYTOJIBHBIX CeYeHMii, BHINOMHEHHBIX U3 OJHOPOIHOTO
MaTepuaia, ¥ TIPOKATHBIX CTA/IbHBIX JIBYTABPOB, B COPTAMEHT KOTOPBIX
3a/I0KEHBI TAKHE pa3Mephbl CTEHOK, KOTOpbie 06ecnedynBaloT J0CTaTou-
HYIO MpoYHOCTH. [1pH cOCPeIOTOUEHHBIX HAarpy3Kax B CTalbHBIX M Jie-
PEBSTHHBIX KOHCTPYKIIMSIX, @ JUISt XeJIe3006TOHHBIX KOHCTPYKIIMit M TIpH
JIeHCTBUM PaBHOMEPHO pacTIpe/ie/IeHHO# Harpy3ku Heobxoanma npo-
BepKa ycJioBuii 7.6.

7.1.2. Pacuet no aedopmauusm 6anox us ynpyrmx
mMatepuanos

Kak yxe oTMeyasioch B pa3zielie 2, H1 CTallb, HU TeM Gollee ipeBe-
CHHA He ABJISIOTCH aGCOMOTHO YIIPYTHMK MaTepUalaMH, HO KaXIbii
M3 9THX MATEPUATIOB UMEET SIBHO BHIPAXEHHYIO YTIPYIYIO CTAMMIO pa-
GOTBI TIOJ] HATPY3KO#A, ¥ B 3TOM CMbicsie Gy/ieM Ha3biBaTh MX YNPYrH-
MM B OTJIMYHME OT XeJle306eToHa (6eToHa), KOTOpPHIii MPaKTHYeCKH He
MMeeT TaKoH CTamu.

W3 npeeNbHBIX COCTOSTHUIA 2~ TPYTITHI JUTSI CTANM ¥ IPEBECHHBI
INIaBEHCTBYIOLIMM SIBJISIETCS PacyeT 110 JiepopMALMSM, M pacyeT
nporu6os. st Xese306eTOHHBIX GaJloK (TUMT) IOMycKaeTcst MosiRiie-




[image: image7.png]Hue TpelMH B GeTore. [Toatomy st 6aok 13 06LYHOrO Xese306e-
TOHa KPOMe pacteTa 1o JiehopMaLIMsIM BEJIETCS paceT Ha PACKPHITHE
TPELVH, a B IPEJBAPUTENEHO HANIPSKEHHBIX M3THGAEMBIX KOHCTPYK-
LMSX BHITONHSIOTCA PACYETHl Ha 06pa3oBaHKe, PACKPHITHE M 3aKPhI-
THE TPEUWH TIPY YMEHBIIEHHH HaTPY3KH.

W3rnGaemble aneMeHTHI (6aku, bepMBl, pUTeNTH, NPOTOHEL, MM~
Thl, HACTWJTbI OKPHITHIT ¥ MePeKPHITHIT) HE3aBHCHMO OT MaTepuana,
M3 KOTOPOTO OHM BHITIONTHEHBI, OTBEYaloLIHe TpeGOBaHUAM NMPOYHOC-
TH M YCTONYMBOCTH, MOTYT MOJIy4aTh Ype3MepHble MPOrnuGs Gonblie
TeX, KOTOphie YCTAHOBJIEHBI HOPMAMH, ¥ 1O 3TOH NMPUYMHE MX MpyU-
MEHEHHE CTAHOBUTCS HEBO3MOXHBIM. ITpu pacyeTe nporn6oB 10X~
HO BHINOJIHATECS ycioBue (2.4)

Sk

Tie f— pacueTHbIi IPOru6 3eMeHTa KOHCTPYKLIMM WM KOHCTPYKLIMK
B LIEJIOM, LISl CTaJTH M JIDEBECHHBI PACYET BEJIETCS B NPE/TNONIOKEHHH
MX paGoTHI B NIpE/IeNax YNpYroii CTAIMH, TOITOMY JUIsi HUX CIIpaBesi-
BB DOPMYJTE CONPOTHRIICHHS! MATEPUAIOB TPH OTIPE/leieHHH BEH-
YMHBI poruboB Gaok (Tabn. 7.1);

. — TpenienbHEII MIPOTHG, ONpefieNsieMbIii B COOTBETCTBUH C Tpe-
Gosanmsivu CHuII 2.01.07-85%

3adaveii pacuema no depopmanusm aeasemMca O3panuvenue npou-
60 KOHCIPYKYUU 6eAUMUHAMU, KOMOpbie Q0ANCHb! YO0BACMEOpSMD Cae~
Oyrowum mpebosanusam:

a) mexnosozuneckum (Npy GONBIUIMX MPoruGax He JODKHA Ha-
PpYUIaThCS HOpMalbHasi paboTa TeXHONOIMYECKOro, MONbEMHO-
‘TPAHCTIOPTHOrO OGOpY/IOBaHHs WK PaboTa KOHTPOJTEHO-M3MEPHUTENTb-
HBIX Npu60poB). Bosnee noapo6HO TexHoMoOrMYecKHe NPOrubH 31ech
He PacCMaTPHBAIOTCS, WX BeTMYMHBI NPUBOZISITCS B Tabt. 19 CHull
2.01.07-85%

6) Koncmpyxmuenbim (He IOJDKHBI HAPYILIATHCS! LIETIOCTHOCTD MPH-
MBIKAIOLIMX JIPYT K JIPYTY 3IEMEHTOB, CTHIKH, NPOEKTHBIE YKJIOHBI).
KOHCTpYKTHBHBIe TPeGOBAHUS! YUMTHIBAIOTCS B CJIEYIOLIMX CITyYasix:

® Kor/la Nporu6 KOHCTPYKLIMM MOXET MPHUBECTH K OCJIOKHEHHUSIM,
CBSI3AHHBIM C TEM, YTO NMpH M3rube Gaky (TUMTHI) OHa MOXET yrie-
PETBCSt B HIDKE PAaCIONIOKEHHBIE TEPETOPOIKH 1 HAPYLIHMTB X NPOY-
HOCTB (3TOT CJTyyaif paciera B HACTOSILIEM Y4eGHMKe He pacCMOTPEH),
pacyeT clieflyeT BECTH B COOTBETCTBUM C yKasaHUsMM 1. 6—7 Tpu-
noxenust 6 CHull 2.01.07-85*);

® KOIJIa B pe3yNbTaTe M3rnba aieMeHTa MOXeT MPOUCXOIUTD pac-
TpecKMBaHHe CTSDKEK B KOHCTPYKLIMSIX MOKPHITHS WJIH Nona 6o 13-
16 BHI3BIBAET IOSIB/IEHHE TPELLUMH B NEPETOPOIIKAX, HAXONALMXCS Ha
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[image: image9.png]n3rubaemoit KOHCTPYKLIMM; LIS 3TOTO CITy4ast Npeie/TbHbIE NPOrHoL!
npvBeneHs B Tabmue 7.2;

TaGnuwua 7.2

MpenenuIsie NPOTMGR! B COOTBETCTEMM C KOHCTPYKTHEHMIMM TPEGOBSHWAMM
(smnevenme u3 Tabn. 19 CHuM 2.01.07-85)

Npepensubie nporube: | Harpysku, koTopsie HEOGXOAUMO NPUHUMATL AN
3 onpenenenus nporua

17150 Harpyaky, AeWiCTeyloLMe NoCne BLINONHeHWs nepe-
roponok, nonos, crakek. (3To 06bHO Boe nefiCTBY-
loLIIVE HODMBTVEHLIE KA PY3KY Ha NepeKpLITVe.)

B) Qusuosozumeckum (He 1OKHO BOSHUKHYTH OLLYLLIEHHE JHCKOM-
¢opra npu KoneGaHMAX KOHCTPYKLMI, TOSIBIISTIOLMXCS TIPY IBIDKE-

HUH 110 NIEPEKPHITHIO JIIONIEH Wi MEXaHU3MOB, TIPH JIBHXEHMH JITo-
Jie# 110 IECTHHLIAM U T.11.).

B cootBercTBMM € (HDU3HONOTHYECKMMH TPeGOBAHUSIMM B ClTydae,
‘€CJIM MOSIBISIETCs ONACHOCTh BO3HUKHOBEHHs! KoJleGaHHii 6aok, rimT
TNIepeKpPHITHiA, JIECTHUYHBIX MaplIieit TIPH IBHXEHHH 10 HUM JIIoKIeH,
TnpeieNbHEIE NPOrubbI ONpenensioTest no dopmyne

__8p+rp+q) .
= o+ D) (&)

TJie: g — ycKopeHHe CBOGOIHOTO MaieH UsT;

P — HOPMAaTHBHOE 3HaYeHHe Harpy3KH OT JIOZIei, BO30YXKIAIOIMX
KosiebaHus1, TPMHMMaeMoe 110 Tabi. 7.3;

P1— TIOHMXEHHOE HOPMATHBHOE 3HAYEHWE HATPY3KU Ha IepeKpPhI-
THSI, TPUHUMaeMoe 1o a6t 3 CHulT 2.01.07-85%;

g — HOPMATHBHOE 3HaYeHHe HArPy3KH OT BeCa PACCYHTHIBAEMOTO
3MEMEHTa M ONMPAIOLIMXCS HA HETO KOHCTPYKLIHIA;

11— 4aCTOTA MPHJIOKEHWs! HATPY3KH TIPH XOb0e YesOBeKa, NIPUHU-
MaeMast 110 Tabu. 7.3;

b — xoabduumenT, npuHUMaeMbiit 1o Tabi. 7.3;

T) acmemuxo-ncuxoso2useckum, (Npy GoNBLINX Mpornbax He 0N~
KHO CO3/1aBaThCsl HEGNArONPUATHOE BrieYaT/IeHHUe OT BHELTHETO BUIA
KOHCTPYKLIMi1 I BO3HUKATB OLLLYIlIEHHE ONACHOCTH, KOITa Gaiku Win
TUTHTBI 3aMETHO NMpOruGaloTcsi M HABUCAIOT HAl JTIOABMHM).

B COOTBETCTBMM C 3CTETHKO-TICHXONIOrHYECKMMH TPEGOBAHUSIMI
(31 TPeGOBAHMS YYHTHIBAIOTCA B CITy4ae, €CIi NpoBepsieMble Ha Mpo-
UG 3MIEMEHTHI OTKPHITHI ISt 0630pa; eciiv OHH He BUIHBI, 3TH Tpe6o-




[image: image10.png]BaHHs! HE YUMTHIBAIOTCS) MPEIENTBHBIE MPOrHGE! IPHHUMAIOTCS 110 TaGn.
7.4 (tabn. 19 CHuIT 2.01.07-85*).

Ta6mua 7.3
Ta6nuua 20 CHun 2.01.07-85

Tlomeuienun, npurwmacmeie  |p, kNal g, xNa [m, fu] b

noTa6n. 3 CHWN2.01.07-85
TMoa. 1; 2, kpome KknaccHux 0,25 | Npwwwaeron| 1.5
e nota6n.3 125 ’L
nos. 3;4.a;9.6; 10.6 @ pal
Ti63. 2~ KnacoHbie v GaToBMe: 05 | Toxe |15
1103. 4. 6-T, KPOME TAHLEBANLHLX; 1252
no03. 9.a; 10.a; 12; 13 o pal
Tos. 4— Tanuesanshme; n03.6:7_| 1,5 0,2 20 50

Oboswavenus, npunsmeie & mataue:

Q— Bec OIHOTO ueoBeKa, MpHHHMaeMbili panti 0,8 kH;

& — KOIDHLMENT, NPHHUMAEMBIi paBHBIM 1,011 3/1IeMEHTOB, PACCUMTHIBAEMBIX
110 GanouHoli cxeme; 0,5 — B OCTANLHEIX CTyMaAX (HATIDHMEP, TIPH ONMPEHWH THT
TIO TPEM HTH YETHPEM CTOpOHaM);

@ — Wwar GanoK, pHrese, LIMPHAA N (HACTIIOE), M;

I — pacyeTHHII TIPONET 3N1eMeHTa KOHCTPYKLIHH, M.

Tabnua 7.4
TpenensHbie NPOrMGL B COOTBETCTEMU C SCTETHKO-NCUXONIONMNECKAMM
TpeGosanuaMu (usaneverme u3 Tabn. 19 CHuN 2.01.07-85%)

Nponerl, [ Npeaensuuienporubul | Harpysku, koropie HeoGX0AUMO
~ f. NpUHMMaTL Ana onpepeneHus nporuba

—
<1 17120

Pacver senyr
t=3 tnso 110 HOPMBTUBHOMY 3HAUEHUIO NOCTORHHBIX
=6 17200 VBPEMEHHBIX [LIMTEbHBIX HArPY3OK
=24(12) 17250
1>36 (24) 17300
Tpunevanuz:

1. TIpH MPOMEXYTOUHLIX 3HAEHHSX I IpElIeTbHbiE IIPOrHGbi CEYET ONpEENSTh JIH-
"HEHHOH HHTEPNONALIHEIT; TIPH HATHYHH MEXAY CTEHAMH KATHTATLHBIX TIEPErOpaIOK,
'HaXOSIMXCS TIONl FIPOBEPAEMOIH Ha IIPOrHG KOHCTPYKLMeHH, HaveHwue /clienyeT npu-
'HHMATD PABHLIM PACCTORHHIO MEXIY BHYTDEHHEI FIOBEPXHOCTIO KANHTATLHBIX CTEH
WM KONIOHH ¥ 3THMH Nieperopozkamy (. 11. 7 Mpruioxkerms 6 CHul1 2.01.07-85%).

2. TIpH pactieTe KoHCONLHBIX GATOK M ILTHT BMeCT / CeNYeT NpHHHMATS YIIBOeH-
HbIlf BBET KOHCOMH.

TpeGoBaHust K Tpe/IeNTbHBIM IPOrMGaM, KOTOpHIE YUHTHBAIOTCS VIS
KaXJOH KOHKPETHOH KOHCTPYKLIMH, OTIPENENSIOTCS 10 Mepe HeobXo-




[image: image11.png]JIMMOCTH B COOTBETCTBHM C yKa3aHHsiMu TaGi1. 19 CHuIT 2.01.07-85%;
HarpyMep, JUIsi TIOIKPaHOBO# GaJIKM CJe/lyeT yIUTHIBATh TEXHOJIOTH-
4ecKue M KOHCTPYKTHBHBIE TpeGOBaHNsI, 2 (PUHONIOTMYECKHE U 3CTe-
THKO-IICHXQIIOrHYeCKHe TPeGOBAHMS YUMTHIBATE He HYXHO. [ist Gas-
KM TEPeKPHITHST XKHJIOTO JIOMa OGBIYHO He HYXHO YYUTBHIBATb TEXHO-
JIOTHYECKHE TPeGOBaHMSI.

M3 1a6n. 7.1 cneayer, YTo NporuGsl U3rMGaeMbIX 37IEMEHTOB BO
MHOTOM 3aBHMCSIT OT XECTKOCTH 3JIEMEHTa (XECTKOCTbIO Ha3LIBAIOT
TIPOM3BE/ICHYE MOJLYJIS YTIPYIOCTH HA MOMEHT MHEPLMH CeEHHSI, B3si-
THI} OTHOCHTENIBHO OCH M3ri6a, — EI). YeM Gonbliie XecTKOCTb /e~
MEHTa, TeM MeHBbIlie ero MPorubsl. Ha BennunHy XecTKOCTH OCO6eH-
HO BIIMSIET BLICOTA CeYeHUs aneMeHTa. Tak, Beicokue depMel uMeloT
GOJBLLIYIO KECTKOCTb, U NPH BhicoTe (epM 4> '/ 1,/ porn6l MOXHO
He NIpoBepsiTh. Baiky, 0cOGEHHO BHITONIHSEMBIC 13 BHICOKONPOYHBIX
CTanei, IMEIOT HEGOJIBLIIYIO KECTKOCTb, TAK KAK BHICOTA HX CEYCHHST
Mara 110 CPaBHEHHIO C TIPOJIETOM, M U1 HUX OGSI3aTENbHO IOMKHBI
TIPOBEPSTLCSI NPOTUGH. JlepeBsiHHble Ganku Gosee MacCHBHEIE TTO
CPaBHEHHIO CO CTANILHBIMY GalKaMU, HO M OHM 3a4aCTYIO He OTBeYa-
10T TPeGOBAHUAM XeCTKOCTH. Ha BeTMuMHY nporuba Takxe BiuseT
MECTO NPUJIOXEHHsT HATPY3KH, €€ BUJI (COCPENIOTOYEHHBIE CHIIBE MITH
pacripe;ie/ieHHasi Harpy3Ka) M CrIoco6 3aKpeTUieHHsi KOHLOB 3/leMeH-
Ta Ha o1lopax.

TIpu pacyeTax nporu6oB clieayeT UCTIONB30BATh HArpy3KH, B3sIThIE
¢ xoahdurMeHToM ;= 1,0 (cepBUCHEIE HArpy3KH, KOTOPBIE YUCTIEH-
HO paBHb HOPMATHBHEIM 3Ha4YeHUsIM Harpy30K). JUTMHa aieMeHTa B
pacyeTHyI0 dopMyIy nporu6a MoJICTABNseTCs PaBHON pacYeTHOM
JUIHHE.

B cnyyae ecnu pacyeTHLIH NPOru6 nosyyaeTcst Gosbile Mpefens-
‘Horo nporuGa, TpebyeTcs yBeIMYMBaTh CeYeH e U3rMGaeMoro aJleMeH-
Ta. KaK yXe roBopuyiocs, HanGonblliee BIMsHUE Ha YMEHBILIEHHE I1pO-
THGa OKa3HIBACT yBe/IHUeHHE BLICOTHI CEYCHHSI 3/IEMEHTA, a He yBe/i-
"eHHe NPOYHOCTH MaTepHaa.

7.2. Pacyet ctanbHbix 6anok

OTHoCHUTeNBHas! JIETKOCTb CTANBHBIX GaJIOK, IPOCTOTa MOHTAXa U
HaJIeXHOCTb B paGoTe NPUBEJIH K LIHPOKOMY MX PAacTIPOCTPaHEHHIO B
cTpouTenecTse. CranbHble 6alKH Yaliie PUMEHSTIOTCS B IIPOMBILLITIEH-
HOM CTPOHTEJILCTBE, KOTa TPeGYeTCst BOCIIPHHSITH GoJIbIINe HArpy3-
KH OT NIPOM3BOCTBEHHOTO 0GOPYIOBaHMSi, TIePEKPLIBATh GONbLIHE
TIPOJIETH! MM BOCTIPMHMMATH IMHaMUYecKHe Harpy3Ku. IpumeHsiior
MX B Ka4ecTBe MOAKPAHOBBIX GaloK, 6aJloK paGoumX IOLIAoK, B MO~



 [image: image12.png]Tlpy GonbLIMX HATpy3Kax M IpoJieTax B CBApHBIX Gankax ycTpau-
BalOTCs pebpa KeCTKOCTH (TorepeyHbIe WM TNONepeYHBIe U TPOIoIIb-
HBl€), OHY HeOOXOMMBI JUISt 0GECTIeYEHMSs YCTOHYUBOCTH CTEHKH, YTO
SIBNSIETCS LIEJIbIO OTAENILHOTO PacyeTa, KOTOPHIi BHIXOMMT 32 paMKH
Hauero Kypca (puc.7.6).

R R

& i3\
222 )

Puc. 7.6. Crnowumbie CBapHbIe 62Ky ¢ PeGPamy XeCTKOCTH:
-1 — nonepesie pebpa; 2 — NPoAOnELHLE Pespa

CaapHbie GalKi peIKo MCTIONB3YIOTCS B KAY€CTBE OMMHOYHOM
KOHCTPYKLIMH, Yalle OHM 06GpasyloT CHCTEMY HECYIHX 6aloK B co-
CTaBe KOHCTPYKUMH NEPEKPHITHS (TTOKPHITHS), KOTOpast Ha3bIBAaeTCs.
6asounoii Kaemxoii. B CTPOVITENIHOM NPAaKTHKE HALLH LIMPOKOE pac-
TIpOCTpaHeHHe JIBa BUIa GallOYHbIX KIETOK: YIIPOLIEHHas!, KoTopast
npeacTasnsieT coboii cucteMy GaloK, ONMMPAIOIIMXCS HA CTEHBI,
W HOpMaJIbHasi 6anoYHast KJIeTKa, KOTOpasi COCTOMT M3 TNIaBHbIX 6a-
JIOK ¥ Ganok Hactiia (puc. 7.7) (HacTUI NpEACTaBseT coboi CTab-
HBIE JIMCTHI WK XeJe306eTOHHbIE TUTMTH). BrIBaloT 1 Gonee ciloxX-
HBIE GaNOYHbIE KIETKH.

TnaBHEIC GaNKH, KaK IIPABIJIO, BHITIONHSIOTCS CBAPHBIMM, TaK KakK
Ha HUX OGBIYHO NPHXOASTCA 3HAYMTENILHBIE HATPY3KM M NPOKATHBIE
6aTKu He YIOBNETBOPSIOT YCIOBHSIM TTPOYHOCTH WM XecTKocTH. Tpo-
KaTHBIE GAJIKU HCTIONIB3YIOTCS! B KauecTse GalloK HacTHa.

lar Ganok HacTwia a npuHuMaercst 1,5—3,0 M; nipostet /=6-9 M
¥ 6oiee, 1Sl MABHBIX GAIOK 3TH pasMepbl MOTYT GBI Th HAMHOIO GOJIBILIE.

KperuieHne 6a/lok HACTHIA K IIAaBHBIM GaJTkaM OCYIECTRIAETCS Ha
GoNTax WM, NPH MX ONMPaHHHK Ha CTEHBI, BHITIONTHAETCS CBOGOIHBIM.

KpoMe pacCMOTPEHHBIX CYLIECTBYIOT M IPYTHE BUITBI GAIOK, Harpy-
Mep niephoprpOBaHHEIE, KOTOPBIE BHITIONHSIOTCS M3 MIPOKATHBIX JIBY-
TaBPOBBIX NMPOHIIEH MyTeM pa3pe3aHmst X Ha JIBE YaCTH T10 CTEHKE, a
3aTeM TIOJYYEHHBIE YaCTH CBAPHBAIOTCSA CO CIBUTOM, 3TO TO3BOJISIET
YBEJIMUMTH BEICOTY IByTaBpa B 1,5 pasa, 4T0 3HAYMTENILHO MOBBILLIAET
€TI0 MOMEHT CONPOTHRIEHHST W, 1 KaK ClIEACTBHE — yBEIMYMBAET He-
CcyLyio criocobHocTs (puc. 7.8).




[image: image13.png]Pyc. 7.8. Brinonterue nepopHposakHoi Gank: a) NPOKATHAS ABYTABPOBas
Ganxa; 6) neppopupoBarHas 6anKa; 1— s paspesky;

CylecTBYIOT W IPYTHe BUMIBI CTAIBHBIX 6aIOK: TIpeBapUTENIBHO
HanpsDKEHHBIE; C UCTIOJIB30BAHWEM pa3sHBIX crarneii B I0JIKe U CTEHKe
(6ucTanbHble); ¢ THOKO# CTEHKOI; C KPYIIIBIMM OTBEPCTHSIMM 3aBOJI-
CKOTO H3TOTORJICHHS B CTEHKE M T.1I.

7.2.2. OcoGenrocTu paGoTsi cransHbix 6anok non
HarpysKo# 1 NpeanocLUIKM ANs pacyera

CraJib, KaK yXe OTMeYasioch, SIBJISIETCS! I0YTH MIEATBHBIM MaTepy-
aJloM, €CITM MMETD B BTy €€ YIIPYTOCTB M OTHOPOITHOCTD B CPAaBHEHNH
C IPyTUMM CTPOUTEIIbHEIMU MaTepuanamu. ITpu 3ToM oHa obnanaer
BBICOKMMM TIPOYHOCTHBIMHU CBOMCTBAMMH.

Han6oree SKOHOMUYHOI 1 TTOTOMY LIMPOKO PacipoCTPaHEHHOM
(bopMoit IToTNepeyHOro CeYEHHsT CTANBHOM GalKu SIRISETCS IBYTaBpO-
Boe ceveHue (IPOKaTHOE, CBAPHOE), KOTOPOE TAKXE MMEET Pacrpo-

184




[image: image14.png]CTpaHeHUe 1 B IPYTHX MaTepHaniax (epeBsHHBIE KiieeHsle Ganku, xe-
Ne306eTOHHbIE GaNTKH [IBYTABPOBOTO CEYEHNS).

CBOJICTBa CTAIN ¥ IIPUMEHsieMBbie (JOPMBI TTONEPEYHOTO CEYEHUS
GaIOK IPUBOLST K CIEAYIOLIMM OCOBEHHOCTSIM HX PabOTHI M pacyeTa:

1) KaK ¥ Bo BCex GasKax, B CTAILHBIX BO3HHKAIOT HOPMAILHBIE Oy
W KacaTeJIbHbIE T, HATIPSDKEHHs1, U3 pUC. 7.9 BUIHO, YTO OHM B LIEJIOM
PACTIPEMIEISTIOTCS! TI0 BHICOTE AHATIOTHYHO HANPSKEHHSIM B Gaike mpsi-
MOYTOJIBHOTO cedeHUsT (CM. pHic. 7.4). PacyeT poYHOCTH 1O HOpMATh-
HBIM M KACATE/IBHBIM HAINPSKEHHSIM OCTAETCS OIHMM 13 OCHOBHBIX;

6) )

PHC. 7.9. HanpRXOHWR B CTaTKHO ABYTaBPOBOR Ganke: &) OBOSHEYEHI, PUHATHE
DV paCHeTax COCTaBHbX CBapHSX GANOK; 6) STIOpa o,; B) SMopa T,

2) B GasTKax BO3MOXHA TOTEPSt OBLLel YCTOMIUBOCTH, T.€. GATKH
IO eHCTBHEM CHIIBI MOTYT TEPSITh IIEPBOHAYATLHYIO (GOpMY, BHITTY-
YMBATLCS M 3aKPYYMBATHCS B BEPTHKAILHOM MIOCKOCTH (pHc. 7.10);

a)

Pyc. 7.10. pimeps: noTepw o6ued yeToimBocTH B Gakax:
) Garka Ha ZByx Onopax; 6) KOHCONLHAS Ganka




[image: image15.png]3) NpH BLINIONTHEHUM 3NIEMEHTOB CeYeHNsT GATKH TOHKUMH M BBICO-
KMMHU (WIH C JUIMHHBIMHM CBUCAIOLIMMMU CBECAMH T10JI0K) BO3MOXHA
ToTepsi MECTHO# YCTOMYMBOCTH, T.€. MX UCKPUBJIEHWE HA OTHOCHTE]Tb-
HO HeGonblIoM yuacTke (puc. 7.11);

a) 6

Puc. 7.11. Mpumeps! NOTEPH MECTHOI YCTOMHBOCTH:
a) nonxw; 6) crevkm

4) KaK ¥ Bce GIKH, cTabHas Gaka, 1eopMUpysiCh, IpornGaeT-
Csl B IVIOCKOCTH NEHCTBHUSI HAarpy3KHu; NMPOrMGbl HEM3GEXHBI, HO MX
BEJIMYMHEL, KaK YXe OTMEYaI0Ch, OTPaHINYMBAIOTCS HOPMaMH.

7.2.3. Pacuer cranbHbix 6asniok CROWHONO ceuenns

Pacyer Gallok MPOM3BOAT 110 IBYM TIPEMIeNbHBIM cocTostHmsM. [To
TIEpBOMY TpefieIbHOMY COCTOSTHHIO BEJlyT pacyeT Ha NPOYHOCTh, 06~
1IYIO0 ¥ MECTHYIO YCTOHYMBOCTE, a 10 BTOPOMY IPEAETLHOMY COCTOSI-
HMIO IIPOM3BOMIAT PacyeT 110 fepopMalHsim.

1. PacueT npoyHoCTH

PacyeT NPOYHOCTH 3aKIIOYAETCS B OTPAHMYEHNH HATPSKEHMIA,
BO3HMKAIOLIMX B Gasike rpu ee paGote.

© HopmaibHble HaNpsXeHHst ITPOBEPSIIOTCS 110 hopMyJie

M

AN (73,0

nmin

e M — p3ruGaiowmit MOMEHT, IeHCTBYIOLMI B PaCYETHOM CeYeHMH;
W, min — MAHUMaJIBHBIH MOMEHT COMNpoTHBJIeHNUSst HeTTo. [Ipy o1-
CyTCTBUM OC/1abNIeHMit B pacCYMTHIBAEMOM CEYEHMH MOMEHT COMPOTHB-
JIEHUS! HETTO PaBEH MOMEHTY CONPOTUBIEHUS GPY1TO, W, = W,
R, — pacyeTHOe CONPOTUBJIEHHE CTa/H, B3ATOE MO TPE/IENy TEKy-
4eCcTH;
Yo — Ko3bOULMEHT yCTIOBUST paGOTHI.




[image: image16.png]‘VeroitunpocTs 6anku TeM Gosblle, YeM Gonblie ee G0KOBast XecT-
KOCTb. [1pHG/IIKEHHO YCTAHOBJIEHO, YTO OBLILYIO YCTOWYHBOCTE MOX-
HO He TIPOBEPSITh, CCIIM OTHOLICHHE PACYETHONO TposieTa Ganku /, K
WHPHHE TOJIKK by He npeBbituaet '/;. Bonee noapo6Ho — cM. 1. 5.15
CHuII 11-23-81*.

3. PacueT MecTHO# yCTOHYHBOCTH

Tlpu Bo3AEHCTBMM Ha BepXHMUIT NOSIC GATKHM COCPENIOTOYEHHBIX Ha-
TPY30K BO3MOXHA TOTEPSi MECTHO#H YCTOIYMBOCTH, U HeO6X0MMMO
TIPOBEPSITH 9TH cedeHusi Gankn. MecTHasi yCTONYIMBOCTB TAKXKe MOXET
HapyIIaTECSI B ONIOPHBIX CEeYEHUSIX GalKH, eci OHW He YKpPerUieHbl
pe6pamu XKecTKoCTH. BO3MOXHOCTb NTOTepH MECTHO# YCTOMYMBOCTH
TipoBepsieTcs 110 hopMyie

F
e = <Rt (7.9
A

TA€ O, — MECTHOE HATPSIKEHHE;

F— pacyeTHoe 3HaYeHHe Harpy3KHu (CHITbI);

I,y— YCTIOBHAS! JUIMHA PACTIDE/IENICHUS HATDY3KH, OTIE/ieNSeMast B
3aBHCHMOCTH OT YCIJIOBHii OTMpaHMst:

ly=b+21,
TAie f,— TOJIUHHA BEPXHETo Nosica 6aIKM, eclv HUXHsist Galka cBap-
Hasi (puc. 7.12, @), WIK paccTOsIHHE OT HapyXHO¥ IPaHu TIONKU 110
Havala BHYTPEHHETO 3aKPYITIEHUs! CTCHKH, €CJIH HIXKHist GalKa rIpo-
KatHast (puc. 7.12, 6).

a) \ 6

b ‘\s!% N
[ 1T s?}ﬁl

Pyc. 7.12. Cxews! 4n OripezieneHvs AnHb! PACRDEREneHs HarpysKk¥ Ha Gaky:
a) ceapiyio; 6) npoxathyio

JUist CTEHOK GaJlOK IOJDKHBI BHITIONHSTECS YCTIOBHSL:

foZ —o,0,+02+32, <LI5Ry; (7.10)

Ty <Ry,




[image: image17.png]M
e o, = T Y — HOPMAJIbHbIE HANPSKEHHS! B CPEAMHHOM TUIOCKOCTH

CTEHKH, n;pamcnmuc ocH Ganku;

©, — TO Xe, NIePNeHMKY/ISPHbIE 0CH GalKu;

7, — KAacaTe/IbHOE HalpsKEHNE.

Hanpsixenust 6, 1 6,, IpUHUMaeMbie B (GOpMyJie CO CBOMMM 3Ha-
KaMH, a TAKXKe T, CJIE/lyeT ONpE/IEIATh B O/IHOI M TO¥ Xe Touke Ga-
ku. Bonee noapo6Ho — cm. . 5.14* CHulT [1-23-81*.

4. Pacuet no ecpopmanmsm

Yacto 6aku, B KOTOPHIX obecrieyeHa MPOYHOCTb M YCTOIYMBOCTD,
He MOTYT GbITb MCIIO/Ib30BAHBI, TAK KaK OHHU He Y/IOBJIETBOPSIIOT Tpe-
GoBaHHsAM XecTKOCTH. TTpornGel TakHx 610K GoNbIle NPEAENbHO 10~
TIYCTHMBIX, YTO 3aTPy/IHSIET X 3KCILTyaTalmio (HarmpuMep, B MecTe
nporuba NporoHa NOKPHITHS GyNeT CKaruTMBaThCs! BOJia Ha KpOBJIe, I
Gy/1yT pacTPecKMBaTLCsl KOHCTPYKLIMM, ONMpaloLuecs Ha Gaiky, 1mbo
3TO HENPUEMJIEMO TIO 3CTETHYECKHM COOBPaXEHUSIM M T.I1.).

Pyc. 7.13. Pacyernas cxema Gank

Jlnst nipvBeneHHOM Ha puc. 7.13 cxeMbi 3arpyxeHust poru6 fonpe-
nensiercst o popmyse (cM. Tabn. 7.1)

Sqlty
384EI,’°

rae E— MOyl ynipyrocTu craim;

I, — MOMEHT MHepLMHM, B3SITHIf OTHOCHTENILHO OCH M3rn6a Gaku;

¢ — HOpMaTHBHasi pacTipe/ieJieHHast 110 JUIMHe Ganky (TIOroHHast)
HarpysKa.

TIporn6H 6asoK OrpaHNYMBAIOTCS TIPENIEILHBIMHU IIPOrubamu /< f,
(cm. maparpad 7.1.2).

Tlopanok pacyeTa NPOKATHOMH Gankn

TpokaTHbie GalKH MPOEKTHPYIOTCS M3 IBYTaBPOB, PeXe IIBELIe-
pos. [1py pacueTe BO3HUKAIOT CEyIOIIMe THITHI 3a/1a4: MoaGop ceve-
Hust (Tun 1), nposepKa MpOYHOCTH UMEIOLLEHCsT GaTKH (THIT 2).




[image: image18.png]TlonGop ceyeHusi NPOKATHBIX 6anoK (TUI 1) MOXHO BLITIONHSATH B
ClIeMyIOMIEH TOCIIE0BATENLHOCTH:

1. Onipesiensiior TN GaIOYHOI KIIETKH, ar GaIoK, 1poseT 6anku;
COGMPaIOT Harpy3KH Ha OJIMH TMOTOHHBII MeTp GalKH € Y4eTOM Harpys-
KM OT ee COGCTBEHHOTO Beca (Harpy3Ka oT Beca 6aiKu NPUHUMAaeTCst
TIpUGIIM3UTENLHO); ONPENENSTIOT PACYETHYIO CXeMy GaKu U CTPOSIT
3TMOPHI TTONEPEYHBIX CHIT H MOMEHTOB.

2. TIpUHMMAIOT CTAJTb M HAXO/ISIT €€ PaCYeTHOE CONPOTHBIeHN e R;
YCTaHAaBNHBAIOT KO3(hMHULMEHT YCIIOBUSI paGoTHI ¥,

3. Mo MaKCHUMAILHOMY MOMEHTY OTPe/IeJISIOT TPeGYeMblit MOMEHT
CONpOTHBIEHHUS U3 ypaBHeHus (7.3, a):

M
Ry,

4. TIo copTaMeHTy TPOKATHBIX MPOdIIIEH HAXOLST ABYTaBp, MMe-
101t MOMEHT COIPOTHB/ICHHS, KOTOPBIit paBeH WM HECKOJTBKO Ganb-
1re Tpe6Gyemoro. JUisi Nofo6paHHOTO JABYTABPA BHIITUCHBAIOT (HaKTH-
YeCKHe 3HAYCHNS: MOMEHT CONPOTHRIIeHHst W}; MoMeHTa HepLum L
CTaTHYECKOrO MOMEHTA MHEPLMH S; TOJMHE! CTEHKH IBYTABpA 1.

5. JInsi KOHTpOJsi NMOAOGPaHHOTO CeYeHHsi TIPOM3BOISIT IIPOBEPKY
TofI06PaHHOTO CeyeHHst IBYTaBpa 110 hopMyrie

M
W, <Ry.

6. Kak yxe oTMeYanocs, ABYTaBpoBEie GalKH, BHITONHEHHBIE U3
TIPOKATHBIX NIPOQMIIEH, TIPH ISHCTBMM Ha HUX PABHOMEPHO Pacripe-
JEJIEHHOM HArpy3KH MOXHO He pacCYMTHIBATD 110 MIPOYHOCTH Ha Ka-
caTeNbHBIE HATPSIKEHWsT, HO B CITy4ae BO3EHCTBHS Ha HUX COCPEIo-
TOYEHHBIX CWJI Cllel1yeT TPOBEPSITH NOAOGPaHHOE ceyeHHe o hopmy-
ne (7.4, a)

os,
I

e Q — MaKCHMaJIbHasi rorlepeyHasi CUa;

R=0,58R.

7. YacTo 110 GaKam yCTpanBaeTCsi XeCTKHI HaCTIII, KOTOpBIH Ipe-
TISTTCTBYET 110Tepe OB1Ieit YCTONIMBOCTH, HO B C/lyYae, eCIH BO3MOX-
Ha noTepsi o61ei yCTOIHYHBOCTH, HEOGXOAMMO MPOBOAMTH COOTBET-
CTBYIOLLMIA pacyeT 1o 1. 5.15 CHuIT I1-23-81*.

T

<Ry,




[image: image19.png]8. TIpy BO3EHCTBMM Ha BEPXHMI T10SIC GATKM COCPENIOTOUYEHHBIX
HArpy30K TakXe CJIE/LYeT MPOBOIMTH MPOBEPKY MECTHOM YCTOHYHMBOC-
TH CTEHKH 110 1. 5.13 CHuIT 11-23-81*.

9. TpoBoasT pacyeT 6aku 110 nedopmanmsM (pacyeTHsle HopMy-
JIBL JUTS OTIpE/IC/TICHHsI TPOTHGOB JUIsi PA3/IMYHBIX CXEM 3aTPYXCHUS
TipHBesieHb B Tabn. 7.1); st 6aku, H306paxeHHOI Ha puc. 7.13,

— miporu6 GasioK orpe/iesisieTcst Ha f1eiiCTBIHe HOPMATHBHBIX HArpy30K,
TaK KaK JIAHHBII pacyeT OTHOCHTCS! KO BTOPOif IPYTITie TPe/IeNIbHBIX CO-
CTOSHHiA.

B ciyyae eciin poru6 1osyuricst Goblie NpeebHOro, CeAyeT
YBEJIHYHBATH CedeHHe GaIKH H 3aHOBO MPOH3BOJMTH NPOBEPKY NPO-
rH6a. Pacyer GaJloK H3 IPOKATHBIX LIBEJUIEPOB NPOM3BOMIAT aHATIOTHY-
HO pacyeTy 6alloK M3 IPOKATHBIX JIBYTABPOB.

7.2.4. Yanu u peranm cranshbix 6anok

CraibHbie GaJIKH BOCIIPHHHUMAIOT HATPY3KH OT BHILUEIEXAIIMX KOH-
CTPYKLMIT 1 TIEpe/IaloT MX Ha IPyTHe 3JIEMEHTHI (CTEHBI, HHXe pacrio-
JOXeHHBIe GaJIKH, KOJIOHHHI H T.11.), TIPU 3TOM OHH OTIpeJIeJIEeHHBIM
obpa3zom conpsiratotes apyr ¢ apyrom. Ha puic. 7.14, 7.15, 7.16 npu-
BeIeHB Y3JTbl ONUPaHHsi GATOK COOTBETCTBEHHO Ha KMPITHYHBIE CTe-
MBI, CTabHBIe 6aKH, KONOHHBIL. TaKue y3/ibl JOCTaTOYHO YacTo MpH-
MEHSIIOTCS. B GalOYHBIX KIETKax.

a) 6

!=— 1 ﬂ p |

>
[¢]

3

PuC. 7.14. Yansi Onuparus Ganok. a cTewy:
a) Ganka Ges onopHoro pecpa; 6) 6anka G ONOPHM PEGPOM;
1— Ganka; 2— OnopHasi nuTa; 3— onopHoe Peepo; 4 — akKkep;





[image: image20.png]PyC. 7.15. Yanei onuparue Ganok HacTwna Ha rnasHyo Gasky:
a) araxroe onuparme; G) onvpakue B OQHOM yposHe; 1— Ganka HacTvna;
2— rnapras Garxa; 3 — CTanwHas NPOKaaKa; 4 — PeGPO XECTKOCTH INaBHov Gank

10~15 Mm

Puc. 7.16. LiiapHupHOR OnupaHue GanoK Ha KOTOKHY: ) OMDaHYe Ha BepX

KONOHHB; G) OMHpaKwe Ha ONOPHY CToNWK; 1— Ganka; 2 — KONOHHa;
3 — onoprsii CTonuK; 4 — GoTsi; 5 — PEGPO XeCTKOCTH

7.2.5. MNousTHe 0 pacuyeTe COCTaBHLIX CBapHbix 6anok

JInst pacyeTa COCTABHBIX CBAPHBIX GaJloK MPUHUMAIOT OG03HAYCHMS,
TIpHBEIeHHBIE Ha puC. 7.9. PacueT coCTaBHBIX CBapHBIX 6a710K MOXHO

BBITIOJHATD B CIEAIYIOLIEiT TIOCIIE/IOBATETLHOCTH:




[image: image21.png]1. Mocrne c6opa HArpy30K ¥ ONpeIeSIeHUs! IOP MOMEHTOB U TI0-
TIepeyHBIX CHJI, KaK ¥ TPH pacyeTe MPOKATHBIX GaloK, MpHHUMAIOT
cTasib. OnpeneNsiioT pacyeTHOE CONPOTHRIEHHe (YUMTHIBasT, YTO Gasi-
Ka OyIeT BHITONHATECS U3 JIMCTOBO# CTaH).

2. TTo MakcHMaJIBHOMY M3TH6AIO1LEMy MOMEHTY OTIPE/IENISIOT Tpe-
GyeMBlif MOMEHT CONPOTHBIIEHHS:

W= M/Ry..

3. TpenBapuTeNbHO MPUHUMAIOT BHICOTY Ganku h B mpenenax
(/s = "/12)/; TOMILMHY CTeHKH HasHagaloT 110 Popmyre

1,=7+3h, (7.11)

Tzie ki TIONCTARIIACTCS B METPaX, a 3HaYeHHe 1, TIONYNAloT B MIUTHMETpaX.
4. VTOYHSIIOT BHICOTY GaJIKH, TONIINHY CTEHKH M KOMITOHYIOT Ce-
yeHue Ganku (YCTaHARIHBAIOT Pa3MEpHI TOSICOB):
‘® OIPE/IENISTIOT ONTUMAITBHYIO BBICOTY 6arku (Hanboriee SKOHOMHYHYIO):

™ =k\{p:/:, (7.12)

e kK — Koa(hdULMEHT, IpHHMMaeMBlii paBHbIM 1,1—1,15;
® OnpeaeNsTIoT MMHUMAJTBHYIO BHICOTY GaJKu 110 (hopmyne

IRyd,M"

Poun =307 00 10£M°

(7.13)

e M,; M.— cooTBETCTBEHHO HOPMATHBHBIiA ¥ PaCYETHBII MOMEHTBI.
Boicoma 6anKu nasnauaemes no 6onbuieil U3 6eAUMUH: Ry, Ul By
‘® HAa3HAYAIOT BBICOTY CTEHKH GankH h,,, PEIBAPUTENLHO TIPUHM-
Mast e¢ Ha 4—6 CM MeHBIIE BHICOTE GATKH, TIpH 9TOM YYHTHIBAs pa3-
Mephl CTAJIHBIX JIHCTOB, BHITYCKAEMBIX 3BOJaMH (COPTAMEHT IIPOKAT-
HOM TOJICTONHCTOBO# CTanH), 3a BEYeToM 10 MM Ha CTPOXKY KPOMOK
JHCTOB;
® HA3HAYAIOT TOJIMHY CTCHKH C YYETOM PEKOMEHIIYEMBIX COOTHO-
1ueHHit BHICOTBI GATKH U TOJIMHE CTEHKH (TaK, Harpumep, Tipu h=1m
1,=8-10 mm; ipn h= 1,5 M £, = 10—12 MM);
‘® IIPHHSITast TONIMHA CTEHKH Galku 1poBepsieTcst Ha cpes 110 dop-
Myrne
Q

RRy

1,2

(7.19)
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[image: image22.png]@ TpeGyemast IUIowwak MosICOB ONpeeseTcs 1o Gopmye

4 %}—%; (7.15)

® IPHHMMAIOT LIMPHHY JIHCTOB IS TIOSICOB GaTKH € y4ETOM €OOT-
HoweHust b/h= ("/s='/5), HO He meHee 180 MM, a COOTHOILIEHHE MeX-
Iy LTMPHHOM M TOJTIMHO#M TOsica He IOJDKHO TNPeBHINaTh

bﬂ
b o7 E
12 Ry, @16)

i€ by = 0,58,

5. Jlnst nono6paHHOTO CeYEHHST OTPELIEIISTIOT MOMEHTHI HHEPLIMH,
MOMEHTHI COTIPOTHB/ICHHSI, CTATHIECKME MOMEHTEI HHEPLIMH H TI0CIe
3TOTO MPOBOJSAT MPOBEPKY NMPOYHOCTH OBLIIeH M MECTHOIH YCTONYHBO-
CTH ¥ XKECTKOCTH T10 TeM XK€ YPABHEHHUSIM, 4TO HCTIONI3YIOTCS JUTS pac-
yeTa NMpoKaTHBIX GaioK. B ciyyae ecu Bee ycnosus cobmopalorest,
ceyeHue GaKy CYMTAETCS TIONOBPAHHEIM, C/IH KAKOE-TO YCIOBHE HE
BHITIONTHSIETCS, KOPPEKTHPYIOT Pa3Mephl CEYEHHs! M BRITIONHSIOT pac-
YeThl 3aHOBO.




