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BBenenune

Hacrosmuit  cBox  mpaBmii  pa3paboTaH ¢ yd4eTOM 00s3aTeNbHBIX  TPeOOBaHMIA,
ycTaHOBIIEHHBIX B PenepanbHbIX 3akoHax oT 27 nekadps 2002 r. Ne 184-D3 «O TexHHMUECKOM
perynupoBanumn», ot 30 nekadps 2009 r. Ne 384-D3 «TexHUYeCKU periaMeHT 0 0€30MaCHOCTH
3MaHUM W COOpPYKEHHI» M CONEpKUT TpeOoBaHMS K pacyery M MPOCKTHPOBAHUIO
KeJ1e300€TOHHBIX TPOCTPAHCTBEHHBIX KOHCTPYKUUN MOKPHITHH U IEPEKPHITHA.

CBon mpaBun paspabortan aBropckuM kosuektuBoM HUMXB um. A.A.I'Bo3neBa —
uactutyta OAO «HUL[ «CrpourenbctBo» (moktopa TexH. Hayk B.B. Illyraes,
T.A.Myxamenues, kana.Texs.Hayk .b.C. CokoioB).



CBOJI IIPABWT

JKEJIE3OBETOHHBIE TIPOCTPAHCTBEHHBIE KOHCTPYKIIMU NOKPHITHIA
U MIEPEKPBITUIA. IPABUJIA IPOEKTUPOBAHUSA
SPATIAL REINFORCED CONCRETE STRUCTURES OF ROOFS AND FLOORS
DESIGN REQUIREMENTS

Jdarta BBenenus 2015-01-01

1. OBJIACTH IPUMEHEHUA
Hacrosmuit Con npasui (CII) pacmpocTpaHsieTcss Ha TPOSKTHPOBAHUE JKEJIE300€TOHHBIX
000JI0YEK, CKJIAJOK M JIPYIMX TOHKOCTEHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIMH MOKPBITHH U
NEPEKPBITUM 3JaHUM U COOPYKEHUM IPOMBIIUICHHOIO, TPAXKIAHCKOIO M  CEJIbCKOXO035M-
CTBEHHOT'O CTPOMTENBCTBA IS JKCILIyaTallud B KIMMaTHYECKHX ycnoBuax Poccum, B cperne ¢
HEarpeCCUBHOM CTENEHBIO BO3JACUCTBUSA, IIPU CTATUYECKOM JEHCTBUM HATPY3KH.

2. HOPMATHUBHBIE CCBIJIKHN

B mnacrosmem CBojae mnpaBui HUCHOJIB30BAaHbl CCBUIKM Ha CJEIYIOIINE OCHOBHBIC
HOPMAaTUBHBIC JOKYMEHTBI:

CIT 20.13330 Harpy3ku 1 BO3A€HCTBHUS.

CHullI 2.03.03-85 ApMoLieMEHTHbIE KOHCTPYKLIUU.

CIT 28.13330 3amura CTpOUTEIBHBIX KOHCTPYKIIUH OT KOPPO3HUH.

CII 131.13330 CrpourenbHasi KITMMATOJIOTHSL.

CII 63.13330 beronHbIe 1 KeIe300€TOHHBIE KOHCTPYKIIMU. OCHOBHBIC TIOJIOKECHHS.

CII 16.13330 CrasibHblE KOHCTPYKIIHH.

I'OCT 14098 CoenuHeHHUs1 CBapHbIE apMaTypbl M 3aKJIQJIHBIX H3IEIHHN KeJ1e300€TOHHBIX
KOHCTPYKUUU. THUIIBI KOHCTPYKIMN U pa3MEpPBI.

I'OCT P 54257 HapeXHOCTh CTPOUTEIBHBIX KOHCTPYKUMA M OCHOBaHHUU. OCHOBHBIE
MOJIOKEHUS U TPEOOBaHMS

CIT 22.13330 OcHOBaHUs 3JaHUI U COOPYKEHHUM.

CII 70.13330 Hecymue u orpakaaromye KOHCTPYKLHH.

CIT 48.13330 Opranusanusi CTpOUTEIHCTBA

CHulI 21-01-97* IToxapHasi 6€30MacHOCTb 31aHUI U COOPYKEHUH.

CII 14.13330 CTpoUTENbCTBO B CEMICMUUECKUX paliOHaX.

I'OCT 1050-88* IIpokar copTOBOH, KOMOWHUpPOBAHHBIH, CO CHEIHAIBHOM OTIEIKON
MOBEPXHOCTU U3 YIVIEPOJUCTON Kaue€CTBEHHOM KOHCTPYKIMOHHOH cTanu. O0Iue TeXHUYecKue
YCIIOBUSI.

I'OCT 3062-80* Kanatr oaumnapuou cBuBku Tuna JIK-0 konctpykumm 1x7 (1+6).
CopraMeHT.

I'OCT 3063-80* Kanat oaunapHoil cBuBkM Tuna TK xoHcrpykmuu 1x19 (1+6+12).
CopTameHT.

I'OCT 3064-80* Kanatr ommunapnoii cBuBku THmna TK konctpykmmm 1x37 (1+6+12+18).
CoprameHT.

['OCT 3066-80* Kanar nBoitHoit cBuBku Tumna JIK-0 konctpykumu 6x7 (1+6)+1x7(1+6).
CoprameHT.

I'OCT 3067-88* Kanatr crampHOM JBOMHOM cBHBKM THHa TK  KOHCTpYKIIUU
6x19(1+6+12)+1x19(1+6+12). CoprameHT

I'OCT 3068-88* Kanar crampHOM nABOHHOM cBUBKM Tunma TK  KOHCTpyKIMH
6x37(1+6+12+18)+1x37(1+6+12+18). CopTamenr.

I'OCT 3081-80* Kanat nBoiinoii ceuBku tuna JIK-0 konctpykuuu 6x19 (1+9+9)+7x7(1+6).
CoprameHT.



I'OCT 3090-73* Kanatel cranbHble. KaHaT 3akpbIThli HECyIIMH C OJHHUM CIIOEM
3eTo0pa3Hoi npoBosioKkyu U cepaeunukom tuna TK. CopTameHT.

I'OCT 7372-79* IIpoBonoka cTanbHas KaHaTHasA. TeXHUYECKUE YCIOBHUS.

I'oCT 7669-80* Kanar JIBOMHOM CBUBKHU TUIIA JIK-PO KOHCTPYKILUU
6x36(1+7+7/7+14)+7x7(1+6). CoprameHT

I'OCT 7675-73* Kanarbl cranpHble. KaHaT 3akpbhIThIi HECYIIUH C OJHUM CIIOEM
KJIMHOBUIHOM U OJTHUM CJIOeM 3eToOpa3HOi mpoBosioku U cepaeunnkom tuna TK. CoprameHT.

I'OCT 7676-73* Kanatbl cTanbHble. KaHaT 3aKkpbITBIi HECYIIUA C JBYMS CIOSMU
KJIMHOBUIHOM U OJTHUM CJIOeM 3eToOpa3Hoi mpoBosioku U cepaeunnkom tuna TK. CoprameHT.

I'OCT 10922-2012 ApwmatypHble W 3aKJaJHble HW3ACJIHS, HUX CBapHbIC, BS3aHbIE U
MEXaHUUECKUE COCTUHEHMS JUIsl )KeTIe300€TOHHBIX KOHCTPYKIMUA. OO0II1e TEXHUUECKUE YCIOBHSL.

I'oCT 14954-80* Kanar JIBOMHOU CBUBKU THUIIA JIK-P KOHCTPYKIUH
6x19(1+6+6/6)+7x7(1+6). CoprameHT.

I'OCT 18901-73* Kanatsl cranbHble. KaHaT 3akpbIThli HECYyIIMH C JBYMS CIIOSIMH
3eTo0pa3Hoi MpoBosIoKyu U cepaeunukom tuna TK. CopTameHT.

I'OCT 19281-89* Ilpokar u3 cTanu MOBBILIEHHOW MpoyHOCTH. OOLIME TEXHUYECKHE
YCIJIOBUS.

I'OCT 21437-95 CnnaBbl HIMHKOBBIE aHTU(DPUKLMOHHBIE. MapKu, TEXHUUECKHUE TPeOOBaHUS
Y METOJbI UCIIBITAHUH.

I'OCT 7473-2010 Cmecu Oeronnble. TexHUUECKHUE YCIOBUS.

['OCT 13015-2003 W3genus xene300eTOHHbIE M OETOHHBIE AJiA CTpouTenbcTBa. OOIIHe
TexHuueckue TpeboBanus. [IpaBuna npuemMKu, MAapKUpPOBKHU, TPAHCIOPTUPOBAHUS U XPAHEHUS.

I'OCT 25820-2000 berons! serkue. TexHuueckue ycioBusl.

I'OCT 26633-91* BeToHbI TsKenble U METKO3EpHUCThIE. TeXHUUECKHUE YCIOBUSI.

3. TEPMHUHBI 1 OIIPEJAEJIEHUSA

IIpocTpaHcTBeHHBIE Kes1e300eTOHHbIe KOHCTPYKIMH — BHITIOJIHEHHBIE U3 jKeJIe300eToHa
KOHCTPYKLIMH, pabOTalolie KaK MpPOCTPAHCTBEHHBIE CUCTEMBI, MPUMEHSIONIUECS B KauecTBE
MOKPBITHM, TEpPeKPBITUN, CTEH 3JaHUH UM COOpPY)XCHHUH, WIM MPEICTaBISAIoNIe CcoOoM
COOPYKEHHE B LIETIOM.

ToHKOCTEHHBIE NPOCTPAHCTBEHHBbIE CHCTEMbl — KOHCTPYKIMH, Yy KOTOPBIX JBa
WU3MEPEHHSI OJTHOTO TOPAJIKA CYIIECTBEHHO MPEBBIMIAIOT TPETHE (TOJIIUHY ).

O00/109Ka — NPOCTPAHCTBEHHAs! KOHCTPYKLMS, OTPAaHUYEHHAs ABYMsI KPUBOJIMHEHHBIMU
MOBEPXHOCTSAMHU, PACCTOSIHUE MEXAYy KOTOPBIMHU (TOJIMHA) Majo MO CPaBHEHUIO C IPYTMMH €€
pa3Mepami.

Cknagka — 000J04YKa, COCTaBJICHHAs M3 OTICIBbHBIX IUIACTUHOK, COCIMHEHHBIX MEXKITY
co0oli 1 00pa3yIoIIMX MOBEPXHOCTh MHOTOrpaHHHKa. CKiIajKa U3 MPSIMOYTOIBHBIX TUIACTHHOK
HA3bIBACTCS TPHU3MATHYCCKOH. BalouHble CKIAJKH COCTOST W3 TUIOCKUX JJIEMEHTOB-TPAHEH,
COCIMHEHHBIX MEXIy cO000W TMOA YIVIOM TaK, YTO B MECTE€ HX CONpPSDKEHHS O0pasyercs
IpSIMOJIMHEHOE pedpo.

B nHacrosimem CBojie TpaBUiI UCTIOIH30BAHBI TAK)KE OCHOBHBIC TEPMUHBI M ONIPENIEICHUS 110
CII 63.13330 u 1pyruM HOPMATHUBHBIM IOKyMEHTAM.

4. OBIIHNE YKA3ZAHUA
4.1. OCHOBHBIE ITOJIOKEHUA

4.1.1. Kene3zo0eToOHHbIE TOHKOCTEHHBIE MPOCTPAHCTBEHHBbIE KOHCTPYKIMHM TMOKPBITUHA H
nepekpoIThii (puc. 4.1) paznuyarorcs:

no 04epmanuto cCpeOUHHOU NOBEPXHOCTU

a) CKJIaJKH C Pa3IMYHON (POPMOIA MMOTIEPEYHOTO CEUEHHS, B TOM YHMCIIE CKJIaI4aThie CBOIBI U
ob6omnouku (puc. 4.1, a);



0) 000JIOYKM M CBOJBI HYJIEBOW T'ayCCOBOW KPUBHU3HBI - IMIMHIPUYECKHE W KOHHUECKUE
000JI0UKH ¥ UWIHHIPUYECKHE CBOABI (puc. 4.1, 0);

B) O0OJIOYKH W BOJHHCTBHIE CBOJBI MOJOXHUTEIHHON rayCCOBOM KPWUBH3HBI - CpepHuecKue
000JIOYKH U KYTIOJIa, OYepUEHHbIE IO MOBEPXHOCTSAM BpallleHHsI ¢ BEPTUKAIBLHOM ocklo (puc. 4.1,
0); 00O0JIOYKH, OYEPUCHHBIC TI0 MMOBEPXHOCTH TEPEHOCA B BUJC AILIUITHYECKOTO Mapaboionaa,
KpYyroBoii moBepxHocTH (puc. 4.1, 8) u 6ouapusie cBojsI (puc. 4.1, e, 10);

r) OOOJOYKM W BOJHHUCTHIC CBOJBI OTPUIATEIHFHOW TayCCOBOM KpPWUBU3HBI - OOOJIOUKH,
OUYEpYEHHBIE 110 JMHEHYaThIM MMOBEPXHOCTSIM TUIepOoInyYecKoro napabonaouaa (rumapsl) (puc.
4.1, 2); ¥ IO MOBEPXHOCTSIM BpaIICHUS C TOPU3OHTAIBHON OChIo (puc. 4.1, ¢, 11);

1) 000JI0YKH Pa3HO3HAYHOM TayCCOBON KPUBU3HEI - TOPOUAAIbHBIE 000104KH (puc. 4.1, arc);
MIOBEPXHOCTH KOTOPBIX HMMEIOT Ha HEKOTOPBIX Y4YacTKaX IIOJIOKUTEIBHYI0, a Ha JPYTHX -
OTpHLIATENIbHYIO KPUBHM3HY (Mexay ToukamMu A u B Ha puc. 4.1, o), KoHOUIB! (HOBEPXHOCTh
KOTOPBIX UMEET B OOJIBIICH YacTH HYJIEBYIO rayCCOBY KPUBU3HY) M MapaboamdecKkue 000I0uKU
Ha MJIOCKOM KOHTYpe (B OCHOBHOM, MOJIO)KUTEJIBbHOM KPUBU3HBI), YIJIOBBIE YYAaCTKH KOTOPBIX
UMEIOT OTPHUIIATEIBHYIO TayCCOBY KPHUBH3HY H Jp.;

€) MHOTOTPaHHUKH, B TOM YHCJIE BIIMCAaHHbIE B TOBEPXHOCTH O0OJOYEK, yKa3aHHBIX B
MOJIITYHKTaX «0», «B», «T», «1» (puc. 4.1, 3), a Taxke maTpoBbie CKIAAKHU (puc. 4.1, u);

) COCTaBHbIE OOOJIOUKH, MMEIOIINE CIOXKHYIO MOBEPXHOCTh, 0Opa3yemble U3 000JI0YEK,
YKa3aHHBIX B MOAIYHKTAX «0», «B», «I», «1», «e» (puc. 4.1, k, 1);

3) BCHApyLICHHbIE IUIUTHI, B TOM YHCJE CTYNEHYATO-BCHApPYLICHHbIE IIaTPOBbIE U PaMHO-
niatpoBble na”enu (puc. 4.1, m, 16);

no ¢opme nepekpvigaemol niowaou (npu ONUPAHUU HA CMEHbl, QYHOAMEHmbl U
omoenvhble Onopwvl) U KOHCMPYKMUBHBIM 0COOEHHOCIAM

a) Ha KpyTJIOM ILIaHe;

0) Ha OBAJILHOM (JUIMIITHYECKOM) TIIAHE;

B) Ha KBaJPaTHOM ILJIaHE;

I') Ha IPSIMOYTOJIbHOM ILIaHE;

1) Ha TPEYTOJIbHOM IUIaHE;

€) Ha NOJIMTOHAJIbHOM IUIaHE;

) KOJIbLIEBbIE TOPOUAATIBbHBIE U COCTABHBIE 000I0YKHY;

3) Hepa3pe3Hble MHOTOBOJTHOBBIE 000JI0YKH, MHOTOTPAHHUKH U CKIIaJIKH;

1) Hepa3pe3Hble MHOTOIIPOJIETHBIE 000JI0YKH, MHOTOTPAaHHUKH U CKIIaJIKU;

K) BUCSAYHE 000JI0UYKH;

J1) LIeIOBbIC KOHCTPYKIIUH;

M) TO XK€, 9YTO M B IOJITYHKTaX «a» - «JI», HO TJaJIKAE W peOPUCTEHIC;

H) KOHCOJIbHbIE 000JIOUKH, CKJIAJIKU U MHOI'OI'PaHHUKH;

no cnocoby u320mosieHus U 6036e0eHUs

a) MOHOJIUTHBIC;

0) cOOpHO-MOHOJIUTHBIE (KOT/a COOpHBIE SJIEMEHTHI CIy’KaT Hecyllell onanyOkol wuim,
HarpuMmep, OOPTOBBIE JIEMEHTHI COOpPHBIE, a IMITUTA-000JI0YKa — MOHOJIUTHAS );

B) COOpHBIE U3 IJIOCKUX, HWIMHAPUIECKUX U APYTHX DJIEMEHTOB;

I') MaHEIU-000JI0YKU U NaHEIU-CKIIaJKHU, U3TOTOBIISIEMbIE 1 MOHTHPYEMbIE B TOTOBOM BH/JIE
(KaK MmpaBWJIO, HE TPEOYIOIIKE PACUETHOTO 3aMOHOJIMYMBAHMS IIIBOB MEXI1y HUMH) M UMEIOIINE
pa3Mepsbl, COOTBETCTBYIOIINE IIPOJIETY MEX/ly OIIOpaMU U rabapuTaM, yCTaHOBJIECHHBIM C Y4ETOM
YCIIOBHIA U3TOTOBJIICHHS, IEPEBO3KM  MOHTAXKa;
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a — TIPU3MAaTHYECKUE CKIAJKH; 6 — OOONOYKH HYJEBOH raycCoBON KPHUBHU3HBI, 8 — OOOJIOUKU IOJIOKUTEIbHON
rayccoBOl KpMBHU3HBL, 2 — TO JK€, OTPHUIATENBHOW; 0 — OOOJOYKM C BEPTHUKAIBHON OCHIO BpAICHUS, e —
000JIOYKH C TOPU3OHTAJIBHOW OCBIO BpalICHUs; o —  TOPOWAAIbHBbIE OOOJOYKH pPa3HO3HAYHOW rayccOBOM
KPHUBU3HBI; 3 - MHOTOTPaHHMKU; ¥ — TO )K€, IIATPOBOTO THIIA; K —COCTaBHbIE OOOJIOYKH; I — TO XKe, M3
TUIIEPOONIMYECKIX TPEYroNbHBIX CBOJOB; M — maHenu-odonouky; KOKC pasmepoM Ha IposieT MOKPHITUS U
BCIapyIIECHHBIE 000JIOUKN pa3MepoM Ha SUEHKy 37aHus; H — Hepaspe3Hble 000J104ky; | — OayloyHast CKJIaaKa C
TPEyroJbHBIM TIONEPEYHBIM CedeHueMm; 2 — TO e, C TpameuueBHOHbIM; 3 — TO K€, CO CBOAYATHIM
(mpu3MaTHyecKre BBITYKIIbIE CKIAJKH); 4 — CBOJA-000JI0YKa; 5 — JJIMHHBIC [MIMHIPUYECKHE 000JI0YKH, 6 — TO
JKe, KOPOTKHE; 7 — KOHWYecKas 0000ouka; § — Kynox, 9 — ToponmanbHas o0onouka; /() — OodapHbBIE CBOMEI;
11 — runepOonmueckue 000M0YKH; /2 — TOKPBITHE C TPEYTOJBHBIM IUIAHOM M3 000JI0YEK MOJIOKHUTEIBHON 1
OTPHIATEIIFHOW TayCCOBOM KPHUBU3HBL, /3 — TO K€, C MOJUTOHAJIBHBIM TUIAaHOM; /4 — TOKPBHITHE M3 COCTaBHBIX
runapos; /5 — naunenu-odonouku KXXC; /6 — BcnapylieHHbIe UIHTHI-000J1049KK; /7 — MHOTOBOJIHOBbIE 000JI0UKH;
18 — MHOTOIIPOJIETHBIE 000IOUKH.

Pucynok 4 .1. CxeMbl TOHKOCTEHHBIX POCTPAHCTBEHHBIX KOHCTPYKIMIA
NOKPBITHI M NEePEeKPbITHIA.

nO Mamepuanam, u3z KOmopuvix 6036005MCA:

a) ’xene300eTOHHBIE (B TOM YHCJIE C TPUMEHEHUEM JIETKUX U APYTUX OCTOHOB);

0) KOMOMHUPOBAHHBIE, COCTOSIINE U3 JKEIE300€TOHHON TUTUTHI ¥ METAITMYECKHUX auadparm
I OOPTOBBIX AIEMEHTOB;

B) KOMIUJIEKCHBIE, COCTOSIINE W3 JKEJIE300€TOHHOW NPOCTPAHCTBEHHOW KOHCTPYKIUH M
TETUIOM30JISIIIMOHHBIX, THAPOU3OJISIIMOHHBIX U IPYTUX MAaTEPUAIIOB,

') apMOIIEMEHTHBIE U cTaiepruOpoOeTOHHEIE.

4.1.2. Xene300eTOHHBIE MPOCTPAHCTBEHHBIE KOHCTPYKIMH JOJDKHBI OBITH OOECIIEUCHBI C
TpeOyeMoil HaJeKHOCThIO OT BO3HHUKHOBEHHS BCEX BHIOB INPEJCIBHBIX COCTOSHUI PacdyeToM,
BBIOOPOM TOKa3aTesel KayecTBa MaTepHalioB, HA3HAUYEHHUEM Pa3MEpOB U KOHCTPYHPOBAHHEM,
COTJIacHO yKa3aHWsAM Hacrtosmero CBoma mpaBwi. [Ipn 3TOM [OIDKHBI OBITH BBHITTOJHEHBI
TEXHOJIOTUYECKHE TPEOOBaHMS MPHU U3TOTOBICHUH KOHCTPYKIMUA U COOIIOZCHBI TpeOOBaHUS O
9KCIUTyaTallui 3JaHUH W COOPYKEHHH, a Takke TPeOOBaHMS IO IKOJOTHH, yCTAaHABIMBAEMBIC
COOTBETCTBYIOIIMMH HOPMATHBHBIMH JJOKYMEHTAMHU.
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4.1.3. IlpumeHeHHE KeII€300€TOHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIHMH B Cpemax ¢
arpeccuBHBIM BO3JICHCTBHEM JOMYCKAETCS NpPU BBIMOJIHEHUM TpeOOBaHMM, yCTaHOBICHHBIX
CII 28.13330 u Hactosium CII.

4.1.4. Ilpu DpoEKTHMPOBAHUU MPOCTPAHCTBEHHBIX KOHCTPYKLUHUH B OCOOBIX YCIOBHSX (B
palioHax C pacueTHON celCMUYHOCTBIO 7 OamoB u Oonee, B pailoHax Kpaitnero Cesepa, Ha
OpOCAJOYHBIX TPyHTaX U  NOAPAaOAThIBAEMBIX TEPPUTOPHSIX) HAMICKUT  YUUTHIBATH
pexomenaauuu CIT 22.13330 u CII 14.13330.

4.1.5. BbiOOp KOHCTPYKTHBHBIX PEIIECHUI MPOCTPAHCTBEHHBIX KOHCTPYKIUN MOKPBITHA U
NEPEKPBITHN 31aHUA U COOPYKEHUH CIEAYyeT IPOU3BOJUTH UCXOI U3 TEXHUKO-3KOHOMUYECKOU
11eJ1ecO00Pa3HOCTH MPUMEHEHUS TAKUX KOHCTPYKIMIM B KOHKPETHBIX YCIOBHUIX CTPOUTEIBCTBA C
Y4E€TOM apXUTEKTYPHBIX, TEXHOJIOIMUYECKHUX U MPOU3BOJCTBEHHBIX TPeOOBaHUI, MAaKCUMAIbHOIO
CHI)KEHHS UX MAaTe€pHaJIO-, TPYAO-, SHEPTOEMKOCTH U CTOUMOCTH.

B HeoOXoauMbIX ciydyasix MOKPBITUS M MEPEKPHITHS C NPUMEHEHUEM TOHKOCTEHHBIX
IIPOCTPAHCTBEHHBIX KOHCTPYKIMH JTOJKHBI YIOBJIETBOPATH aKyCTHUECKAM U CBETOTEXHUUYECKUM
TpeOOBaHUAM, YCIOBUAM OTOIUIEHUSI U BEHTUISILIUM, & TAKXKe TOIMyCKaTh BO3MOXKHOCTh IOJBECKU
KpPaHOBOro 000py/10BaHHUsI, TEXHOJIOTMYECKMX KOMMYHHKAIUM, TOTOJIKA WM TUIOIIAJIOK U T.I1.

4.1.6. DnemeHTHl COOpPHBIX M COOPHO-MOHOJIMTHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIIMM
PEKOMEHIYETCSl TPOEKTUPOBATh C YYETOM YCIOBHM MEXaHW3alMM UX M3TOTOBJIEHUS HA 3aBOJax
WIM MOJUTOHAaX, a KeJlIe300€TOHHbIE MOHOJIIUTHBIE POCTPAHCTBEHHBIE KOHCTPYKIIMH — C YUETOM
MEXaHU3UPOBAHHOTO BBHIMOJHEHUS ONaTyOOYHBIX, AapMaTypHbIX M OETOHHBIX paboT B
COOTBETCTBUH ¢ yKazaHUsIMH CII 48.13330.

4.1.7. CoopHble 1 COOPHO-MOHOJUTHBIE MPOCTPAHCTBEHHbIE KOHCTPYKIMH PEKOMEHYETCs
NPOCKTHPOBATh W3 YHU(PHUIMPOBAHHBIX TUIOCKHX, IFJIMHIPHYECKUX WM HHBIX, KaK IMPaBHIIO,
peOpUCThIX MaHeneil, MOHTHPYEMBIX C TNPUMEHEHHEM YKPYIHHUTEIbHOW COOpKM WU U3
KPYIHOPa3MEPHBIX AIEMEHTOB, U3TOTOBJIEHHBIX BOJIM3HU MECTa BO3BEACHUSI KOHCTPYKIIMH.

[TaHenu-060104KM U MAHETU-CKIAAKH CIEIyeT MPOEKTUPOBATh C yUeTOM OCOOCHHOCTEH MX
TPaHCIIOPTUPOBAHMSI U CKIIQAUPOBAHUSI.

IIpuMeHeHNe YKpYIHEHHBIX TOHKOCTEHHBIX 3JIEMEHTOB IOKPBITUH M NEPEKPBITHUHA JJIUHOU
Oosee 24 M win mMMpPUHON (BBICOTOM) Oosee 3,2 M, a Takke BecoMm Oosiee 15 T HOMKHO OBITH
CHenranbHO 0OOCHOBAHO C YYETOM UX MEPEBO3KU U MOHTAXka.

4.1.8. JKene300eToHHbIE MOKPHITHS MPOCTPAHCTBEHHOTO THUIIA CIEAYET MPOEKTHUPOBAThH C
y4eToOM KOMILIeKca TpeOOBaHUM MO TUAPO- M TEIUIOM3OJSILIKMU, BOJOOTBOAY, YCTPOWUCTBY
Pa3IUYHBIX IPOXOJOK Yepe3 NOKPHITHE, (POHAPHBIX U APYTUX MPOEMOB U OTBEPCTHIA.

[Tanenu cOOpPHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIMHA PEKOMEHAYETCS MPOEKTUPOBaTh Tak,
YTOOBl 3aBOJl WM IOJUIOH M3rOTOBJISUI MX MOBBIIIEHHOHM T'OTOBHOCTU — YTEIUIEHHBIMH, C
TUIPOU3OISALUEH U T. 1.

4.2. OCHOBHBIE PACUETHBIE TPEBOBAHUA

4.2.1. PacueTsl xene300€TOHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIMHA CJIEIyeT MPOU3BOIUTH
0 IIPEJIENIbHBIM COCTOSIHUSM, BKJIFOYAIOIIUM:

- TIpeAeTbHBIE COCTOSIHHUS TEPBOM TPYMITHI (10 MOJHOW HETPHUTOJHOCTH K AKCIUTyaTalluu
BCJIEJICTBHE NOTEPU HECyIIeH CIIOCOOHOCTH);

- TIpeAeNbHBIE COCTOSHUS BTOPOW rpynmbl (MO0 HENPUTOAHOCTH K HOPMAaJbHOH
9KCIUTyaTallud BCJIEACTBHE OOPa30BaHUS MM YPE3MEPHOTO PACKPBITHUS TPELIMH, MOSBICHUS
HEJOMYCTUMBIX JAepopManuii u ap.)

PacueTsl no mpeaesbHbIM COCTOSHUSIM IIEPBOM TPYIIIBI BKJIIOYAKOT PacyeT M0 MPOYHOCTH, C
YU4E€TOM B HEOOXOOUMBIX CIy4asX Je(OpPMHPOBAHHOTO COCTOSHHS KOHCTPYKLIMH TIepen
paspylleHUeM, U pacueT 10 yCTOHUMBOCTHU (0O1IeH 1 JIOKaIbHOM).

PacueTrsl 1O TpeneNbHBIM COCTOSHHSIM BTOPOM TPYMIBI  BKIIOYAIOT PAcdeThl 110
00pa30BaHUIO U PACKPBITUIO TPEIIMH U MO JePOpMaLIUAM.

Pacuets! BemomnusitoT B cootBeTcTBUM ¢ CII 63.13330 u ¢ ykazanusimu Hactosiero CII.

4.2.2. Pacyer npoCTpaHCTBEHHBIX KOHCTPYKLUH MOKPHITUH U MEPEKPHITHH MO MpeAeIbHbIM
COCTOSIHUSIM CIIEAyeT MPOU3BOAMTH JJISi BCEX BO3ACUCTBHI HAa KOHCTPYKLHUIO WM €€ 3JIEMEHTHI
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Ha CTa/INY U3TOTOBJICHUS, TPAHCTIOPTUPOBAHHUS, BO3BEICHUS M SKCILUTyaTalliH, B TOM YHCJIE:

- MOHOJHTHbIE KOHCTPYKIHMHM, B TOM YHCJIE€ C MPEIBAPUTEIBHO HAIMPSKEHHBIM
apMUpPOBAaHUEM, JOJDKHBI OBITh pPACCYMTAHBI MO MPOYHOCTH M TPEIIUHOCTOWKOCTH TpHU
pacKpy’KaluBaHUM,

- DIIEMEHTHI COOPHO-MOHOJHUTHBIX KOHCTPYKIIUH JOJKHBI OBITh PACCYMTAHBI IO TIPOYHOCTH
U TPELIMHOCTOMKOCTH Ha JAEWCTBUE COOCTBEHHOrOo Beca M Beca OeTOHAa 3aMOHOJIMYMBAHUS U
MOHTQ)KHBIX HAarpy30K;

- CcOOpHO-MOHOJIUTHAs KOHCTPYKIHMS TOCJIE IOCTH)KEHUs OETOHOM 3aMOHOJMYMBAHUS
NPOEKTHON MPOYHOCTH JOJDKHA OBITh pacCUMTaHa B IEJIOM KaK MOHOJHTHAS C BKIIOYCHHUEM B
paboTy COOpHBIX DJJIEMEHTOB - €CId JUIs JTOr0 MPeayCMOTPEHBbl COOTBETCTBYIOLIHUE
KOHCTPYKTHUBHBIE M TEXHOJIOTUIECKHE MEPOTIPHUSITHS;

- 3JIeMEHTBhl COOpPHBIX KOHCTPYKLHMH, B TOM 4YHCII€ YKPYNHEHHBIX, MpPU MOHTaxe (10
3aMOHOJIMYMBAHNSA) JTOJKHBI OBITH TIPOBEPEHBI 110 MPOYHOCTH U TPEIIMHOCTOWKOCTH Ha yCHITHS
OT AEUCTBUS COOCTBEHHOI'O BECA, MOHTAKHBIX HAarpy30K U PEAKTUBHBIX YCHJIMH OT BPEMEHHBIX
OIIOp, 3aTSKEK M APYTHX IPUCIOCOOICHHN;

- cOOpHblE KOHCTPYKLMH TIIOCJI€ JIOCTHXKEHHUS OETOHOM 3aMOHOJIMYMBAHUS CTHIKOB
IPOEKTHON MPOYHOCTH M TIOCIIE PACKPYKaTHBAHUS JOJDKHBI OBITH PACCYMTAHBI MO MPOYHOCTH,
KECTKOCTH, TPEUIMHOCTOMKOCTH Ha JEHCTBHE COOCTBEHHOIO BeCa, MOHTAaXHBIX HArpy3oK H
NpeIBapUTENIFHOTO HANpsDKEHUS apMaTypbl € Y4YeTOM W3MEHEHHs Ha JaHHOW CTaiud
HanpsKEHHO-€(OPMUPOBAHHOIO COCTOSIHUSL KOHCTPYKIMHM OT YAAJeHHS BCEX WM 4YacTu
BPEMEHHBIX CBS3EH.

PacueTHble cXeMbl U Harpy3Kd JOJDKHBI OTBEYATh MPUHATHIM KOHCTPYKTHUBHBIM PEIICHUSM
MPOCTPAHCTBEHHBIX KOHCTPYKIIMI U BO3ICUCTBUAM JUISl KAXKIOW pacCcMaTpUBAEMOU CTaauu.

4.2.3. PacueTsl 5ke1€300€TOHHBIX POCTPAHCTBEHHBIX KOHCTPYKLUH CIeayeT, KaKk MpaBUIIo,
IPOM3BOJIUTH C YUYETOM HAJMYUS TPEIIMH U HEYNPYTUX nedopmanuii B OETOHE U apMaType.

Onpenenenue ycuiauii u aeopmaiuil OT pa3aMuHBIX BO3JEHCTBUHA B KOHCTPYKIMSAX U B
o0pa3yeMbIX HWMH CHCTeMax 3JaHUH W COOPYKEHHH CleqyeT INPOU3BOAMTH IO METOAaM
CTPOMUTENIBHOM MEXaHUKH, KaK TMpaBWjio, C ydeToM (U3MYECKOHl U TeoMeTpuyecKon
HEJIMHEHHOCTH Pa0OThI KOHCTPYKIIUH.

Jlonyckaercst ycuiua U JeOopMaluu OINpeleNniaTh B IMPEaNoOKEHUH YIpPyroi padoTbl
XKeNe300€TOHHBIX 3JIEMEHTOB € TOCIEIYIOIIEH KOPPEKTUPOBKOI pe3yIbTaTOB pacyera JJisl ydeTa
BIMSHUS (U3NUECKOI HETMHEHHOCTH UX pabOoThI.

4.2.4. llpyu nDpOEKTUPOBAHUU IKEJIE300ETOHHBIX IPOCTPAHCTBEHHBIX KOHCTPYKLMH UX
Ha/IeKHOCTh 00€CIEeUnBAIOT IyTeM HCIOJIb30BAHUS B pacyeTax pPacyeTHBIX 3HAUEHHUH Harpy3ok
¥ BO3/ICHCTBUI, pacUeTHBIX 3HAYCHUI XapaKTEPUCTHK MATEPHAIIOB, ONPEICISEMBIX C TOMOIIBIO
COOTBETCTBYIOIUX YACTHBIX KOA(P(PHUIMEHTOB HAJEKHOCTU 110 HOPMATUBHBIM 3HAYEHUSAM ITHX
XapaKTEpUCTHK, U YUETOM CTENIEHU OTBETCTBEHHOCTH 3/1aHuil U coopyxkeHuid (I'OCT P 54257).

HopmaTuBHbBIE 3HaUeHUs HArpy30K W BO3JCUCTBU, 3HAYCHUS KOI(DPHUITMEHTOB COUCTAHHM,
K02(pPUIIMEHTOB HAAE)KHOCTU IO HArpy3ke, Ko3((UIMEHTOB HAAEKHOCTH IO HA3HAUYECHUIO
KOHCTPYKILIMH, a TaKXkKe MOoApa3JelIeHue Harpy30K Ha MMOCTOSIHHbIE U BPEMEHHBIE (IVIUTENIbHBIE U
KpaTKOBPEMEHHBIE) CIIeyeT NPUHUMAaTh coraacHo ykazanusam CII 20.13330.

4.2.5. Yeunusa u pedopManu B MPOCTPAHCTBEHHBIX KOHCTPYKIUSAX CIICTYET OMPEAeIsTh,
UCTIONB3YS:

- METOJl KOHEYHBIX JJIEMEHTOB C YYETOM (U3UYECKON HEIMHEHHOCTH (HEeYNpyIrux
nedopMaruii 6eToHa W apMaTyphl) U BO3MOXHOTO OOpa30BaHUSI TPEHIMH B COOTBETCTBUH C
ykazanusimu CII 63.13330;

- METOABl TEOPUH YNPYTOCTH C HCIIOIB30BAaHHMEM TEXHHUYECKOW TEOpuu 000I0YeK |
NPaKTUYECKUX METOJIOB pacdyeTa TOHKHUX 00O0JIOUEK M CKJIAJOK, YUYHUTBIBAIOLIMX HEPA3PE3HOCTh
KOHCTPYKIIUH, NTOIATJIMBOCTD OTIOp U 1uadparm, Ham4uue pedep, OTBEPCTHI U POEMOB, a TaKKe
HEpaBHOMEPHBIE U IMHAMHUYECKUE HArpy3KU U T.IL.;

- METOAbl YIPYTOIUIACTHYECKOW TEOpUH C HCHOJIb30BAHUEM NPUKIAJHOW TEOpUHU
negopmanuil  kene300eToHa € y4eTOM MpPaKTHMYECKUX THMIOTe3 M YIPOIUEHUH ympyro-
TUTACTHYECKOTO PacyeTa, BBITEKAIOIINX U3 OCOOCHHOCTEH paboTHI jKeIe300eTOHa ¢ TPEIUHAMY;
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- METOJ TPEACIbHOIO pPaBHOBECHS, B TOM dYHCJIEe MO AchOPMHPOBAHHOW CXeMme, s
oTpefieNieHus] HeCcyIlel CIOCOOHOCTH WM MPOBEPKHU Ha3HAUCHHBIX CEYCHUI OE€TOHA U apMaTyphl
B TPEIBAPUTEIBHBIX M pPabOYuX pacuerax, C HCIOJIb30BAHHUEM CXEMbI H3JIoMa U (OPMBI
pa3pylIeHus, YCTAaHOBICHHBIX UCTIBITAHUSIMHI MOJIeNIel KOHCTPYKIUH 10 pa3pyIlIeHuUs;

- pe3yibTaThl JKCIEPUMEHTAIBHBIX HCCICAOBAHUN  HAIPSHKCHHO-Ie()OPMHUPOBAHHOTO
COCTOSTHUS 00PA3I0B MPOCTPAHCTBEHHBIX KOHCTPYKIIUH.

[Ipu mpoeKkTHpOBaHUU CJIOKHBIX IMPOCTPAHCTBEHHBIX KOHCTPYKIIMH MOMHMMO pPacdyeTHOU
OILICHKH HECYIIEH CIOCOOHOCTH, TPEUIMHOCTOMKOCTH U 1e(hOPMAaTUBHOCTH CIIEYET BBIMOIHATH
UCTIBITAaHUE MX (PU3HUECKUX MOJICIICH.

4.2.6. Ilpu cocTaBleHWU PACUETHOM CXEMBI MOKPBITUS WU MEPEKPHITHS PEKOMEHIYETCs
WCIIOJIb30BaTh CPEIAMHHYIO TMOBEPXHOCTh TJIAJIKOW TUIUTHI, MOAKPEIUICHHONW pedpaMu IUTHTHI
000JI0YKH, MHOTOTPaHHHUKA WM CKIaAKHU. JJI MOKPBITUH, KOTOpPhIE MO YCIOBHUSIM BO3BEJICHUS
00pa3yroTcsi Kak MHOTOTPaHHUKH, BIIUCAHHBIE B IOBEPXHOCTh O00JIOUKH, C KOJTMYECTBOM IpaHei
n > 7 (HampuMmep, Ha y4acTKe Mexay AuadparMamu) 3a pacueTHYIO MOBEPXHOCTh JOIMYCKaeTCs
NPUHUMATH TIAIKYI0 CpPECIUHHYIO IOBEPXHOCTh 000J0YKW. [IpW 3TOM JOMOJHUTEIHHBIC
MOMEHTBHl ¥ HOpPMAallbHbI€ CHJIBI, BO3HUKAIOIIME B MECTax TMEpeIOMOB JACHCTBUTEIHHON
MOBEPXHOCTH, JTOIYCKACTCS OTPECIIATh TPHOIMKEHHO.

J171s mpOoCTpaHCTBEHHBIX PEOPUCTHIX KOHCTPYKIUH, a TaKKe IS CKIAI4aThIX U BOJHUCTHIX
CBOJIOB-000JIOUEK 3a CPEIUHHYIO TOBEPXHOCTH JOIMYyCKACTCS NPUHUMATH MOBEPXHOCTH, B
KOTOPOM JIeKaT LIEHTPHI TSHKECTU TOMEPEYHBIX CEUEHUM KOHCTpYKIHi. B 3ToM crmydae mpu
pacuete peOPHUCTHIX, CKIATYATBIX M BOJHHUCTBIX OOOJIOYEK JIOMYCKAETCS WHCIOJIb30BaTh B
pacuerax YCpPEAHEHHYIO TMPUBEIACHHYIO TOJIIUHY OOONOYKU O = Ap /c U yCPEAHEHHYIO
npuUBENCHHYI0 kecTkocTh D = E I /c (tne Ap u I, — COOTBETCTBEHHO ILIOMAAh ¥ MOMEHT
WHEPLUY IPUBEIEHHOTO IByTaBPOBOI'O CEUEHUS C IUPUHON MOJIKU, PABHOU C).

3a pacyeTHBI TPONET O0OTOYEK, MHOTOTPAHHUKOB W CKIAJOK CIIeyeT MPUHUMAThH
pacCTOSTHUE MEKTY OCSIMH OTIOP MOKPBITUNA U MEPEKPHITUH.

3a pacyeTHBI pa3Mep CTOpPOH 000JI0YEK, MHOTOTPAHHUKOB M CKJIAJIOK B TUIAHE CIEHyeT
MPUHUMAThH PACCTOSIHUE MEXKIY OCSIMH COOTBETCTBYIOIIUX OOPTOBBIX AJIEMEHTOB WK AuadparM.
[Ipu »TOM ecnm Ay pacdera cucTeMa JEIUTCS Ha IMOJe O0OJNOYKH M KpacBble JJIEMEHTHI, B
pacudere cieayeT yUUThIBaTh SKCHEHTPUCUTET IPUMBIKAHUS MOl 000JI0UKH K Truadparme wim K
OOPTOBBIM 3JIEMEHTAM.

[Ipu ompeneneHun ycwiMidi B >KelI€300€TOHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIMSX B
YOpYTrod CTaauy TUIOHIA[b U MOMEHT HHEPIUHU JOMYyCKaeTCs MPUHUMATh Kak Il OETOHHOTO
wid, eci | > 1% (U — KonuuecTBO apMaTyphl B % Mjiomaan OETOHHOTO CEUeHUsl) - Kak s
MPUBEICHHOTO K Hemy ceueHus. [Ipu pacuere ¢ y4eToM HEYNpyrux CBOMCTB Kele300eToHa U
00pa3oBaHHUsl TPEIIMH, a TAKXKE METOJIOM TIPENETbHOTO pPABHOBECHUS, CJIEAYET YUYWUTHIBAThH
NEHCTBUTENBHBIE XapaKTEPUCTUKHU JKeJIe300€TOHHBIX CEUEHUN I pacCMaTpUBAEMOM CTaJANH HX
paboTHI.

4.2.7. Tlpu pacuete xene300€TOHHBIX IMOJOTHX 000JIOYEK KMHEMAaTHYECKUM CIOCOOOM
MeTOo/a MPEACIbHOIO PAaBHOBECHUS CJIEYET pacCMaTpUBATh PAaBHOBECHUE KOHCTPYKIIMU B MOMEHT
HCUepHaHus ee Hecylled CIIOCOOHOCTH U IMepexojia B U3MeHseMylo cuctemy. Bum u xapaktep
IUTACTUYECKOTO MEXaHW3Ma, KOH(UTYpaIMio W pa3Mepbl TUCKOB B CXEME H3JIOMa CIeAyeT
IPUHUMAThH C YYETOM BHJIa Harpy3Ku, CBOMCTB MOBEPXHOCTH U YCIIOBHM 3aKperieHUs] KOHTYpa.
[Ipn HeoOXoaUMOCTH pacyeT HECyleld CIOCOOHOCTH CIEAyeT BBINIONHATH C YYETOM
ne(OPMUPOBAHHOTO COCTOSIHUS - KaK OTAEIbHBIX 3JIEMEHTOB KOHCTPYKIMU, TaK U KOHCTPYKIUU
B LIEJIOM.

Pacuer Hecyme#dl CcHocoOOHOCTM MOHOJHMTHBIX, COOPHO-MOHOJMTHBIX M  COOPHBIX
MPOCTPAHCTBEHHBIX ~ KOHCTPYKIIMH  METOJIOM  NPENENbHOTO  paBHOBECUS  JOMYCKaeTCs
IPOU3BOJUTH 0€3 ydeTra MOHTXKHBIX M JPYTUX YCWUJIMM, BO3HHKAIOIUX B HUX JIO
3aMOHOJIMYMBAHUS, B MPOILIECCE M3TOTOBICHHUS W packpyxanuBanusa. [Ipm HeoOxomumocTu
CJIeIyeT YYUTHIBaTh 1e(hOPMHUPOBAHHYIO CXEMY KOHCTPYKLHHU - B TOM UHCJE OT MEpPEeMEIICHUH,
HAKOIJIEHHBIX B MPOIIECCE U3TOTOBJICHUS U BO3BEACHUS KOHCTPYKIIUU.

4.2.8. YyacTku IUTUTHI, OOOJIOYEK M CKJIAJ0K, B KOTOPBIX TJIABHBIC PaCTATHBAIOIINC
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HANPSKEHUSL  Opyy TIPEBBINAIOT 3HAYEHHE PACYETHOIO CONPOTHUBJICHUS OETOHA OCEBOMY
PacTSKEHHIO Rj;, CIELyeT apMHUPOBaTh MCXOMAS M3 YCIOBHS IIOJHOTO BOCIHPHATHS apMaTypou
pacraruBaroux ycunuid. Ilpu atom gomyckars oy, > 3Rj HE PEKOMEHAYETCS - B 9TOM CIIydae
TOJILIMHY COOTBETCTBYIOIINX YYAaCTKOB KOHCTPYKIIMH CJIEAYET YBEIUUUTb.

4.2.9. lnacparmel 1 OOPTOBBIE AJIEMEHTHI 000JI0YEK, CKIaI0K, MHOTOI'PAaHHUKOB M CBOJIOB-
000J104€eK, KaK MpPaBUJIO, CIEAYyEeT BKJIKOYAaTh B pacdeT W3 YCIOBUS HUX COBMECTHOW paboThl C
II0JIEM KOHCTPYKLMH, C YYETOM HUX JKECTKOCTH M CXEMBI HAarpy KEHUS.

4.2.10. OtBepctusi B miauTax 000JOYEK, UMEIOMIMX pa3Mepbl OOJbIle, YEM PaCCTOSHUS
MeXTy peOpaMu COOPHBIX 3JIEMEHTOB, a JJIs TIaIKUX 000J104eK - pazmepoM Oosee 200, AOIKHBI
YUUTBIBATHCS IIPU pacyeTe KOHCTPYKIIHNH.

4.2.11. Pacuer mnpeaBapuUTENIbHO HAIPSIKEHHBIX KOHCTPYKIMHI CIEAyeT MPOU3BOAUTH C
YUeTOM HayvajbHbIX (IpeABapUTEIbHBIX) HaNpsDKeHUH U aedopmaruii B 6eToHe W apMarype,
[OTEPb MPEABAPUTEIBHOIO HAIPSDKEHUST U OCOOCHHOCTEH Ieperaud IpeABapUTEIbHOIO
HaNpsHKEHUS Ha OETOH.

[Ipu pacuere MPOCTPaHCTBEHHBIX KOHCTPYKIMH IO TPEIIMHOCTOMKOCTH M Aedopmarusm
yCWINS OT NPEABAPUTENBHOIO HAINPSHKEHUST apMaTypbl JOIyCKAeTCsl MPUHUMATh KaK BHEIIHHE
CHWJIBI, ITPUJIO’KEHHBIE B MECTAaX aHKEPOBKHU apMaTyphl, a IIPU KPUBOJIMHEUHBIX CTEPKHIX — KaK
HOpPMAaJIbHBIE CUJIBI, IEHCTBYIOIINE TI0 HAIIPABJIEHUIO Painyca KPUBU3HBI.

Pacyer mnpenBapuTENBHO HANPSDKCHHBIX OJIEMEHTOB IPOCTPAHCTBEHHBIX KOHCTPYKIIMH
ClIelyeT Mpou3BOaUTh ¢ yueToM ykazanuil CII 63.13330.

4.2.12. Tlpu pacueTe NPOCTPAHCTBEHHBIX MOKPBHITHHA TmposietoM Oonee 100 M wmm ¢
MOBEPXHOCTHIO ouepTanus, He npeaycMmoTpernHoro CII 20.13330, narpy3ku oT A€CTBUS CHETa U
BETpPa JOIyCKAeTCsl ONpPENENATh IO HKCIEPUMEHTAJIbHBIM JAHHBIM Ha OCHOBE pE3yJbTAaTOB
IPOIYBOK MOJIEJICH COOPYKEHHUH B a3pOoIMHAMHYECKUX TpyOax.

4.2.13. CocpenoTodyeHHbIE HArpy3kd, Kak MpaBWiIO, CJIEAyeT MPHUKIAAbIBaTh K pedpam
KECTKOCTH, auapparmMamM U OOpTOBBIM OaiikaM 000J04YeK M CKiIagok. Jlomyckaercs mpu
COOTBETCTBYIOIMX KOHCTPYKTHBHBIX MEPOIIPUATUAX YUUTHIBATh B pacyeTe COBMECTHYIO paboTy
POCTPAHCTBEHHON KOHCTPYKLMH U yCTPOHCTBA ISl OJBECKH IPy30B (KPAaHOBBIX OAJOK U T. I1.).

4.2.14. Jlngd TOHKOCTEHHBIX JJEMEHTOB MPOCTPAHCTBEHHBIX KOHCTPYKLUMH CIEAYyeT
IIPOU3BOAUTH IIPOBEPKY MECTHOM YCTOMYUBOCTH U NPOYHOCTU. PacueTHyr0 MpoBEpKY MECTHOU
IPOYHOCTH M0JI1 000T0YKH PEKOMEHYEeTCsl MPOU3BOAUTE METOIOM IPEEIbHOIO PaBHOBECHUS C
y4eToOM U3MEHEHHs (HOPMBI MOBEPXHOCTU TOJSI KOHCTPYKIMH COTJIACHO yKaszaHusM mil.l1.24,
11.26 nactosimero CII. Ilpu 3TOM clieayeT yYUThIBAaTh HECOBEPIIEHCTBO (POPMBI MOBEPXHOCTH
TOHKOCTEHHBIX IPOCTPAHCTBEHHBIX KOHCTPYKIUH.

[TpubnmKeHHy0 OLIEHKY KpPUTHYECKOW Harpy3kd TOHKOCTEHHBIX IPOCTPAHCTBEHHBIX
KOHCTPYKLUHUH TIpU NOTEPE YCTOMUYUBOCTH PEKOMEHYETCSI NMPOU3BOJAUTH coryiacHo nm.4.2.19 —
4.2.22 nacrosuero CII.

4.2.15. Ilpu BbeIOOpE pacueTHOM CXeMbl COOPHO-MOHOJIUTHBIX IPOCTPAHCTBEHHBIX
KOHCTPYKLMH CIelyeT YYUThIBaTh NOJATIMBOCTh CTBIKOB M OCOOEHHOCTU Iepeladyd yCHUIUH
yepe3 Hux. llpu nepepaue ycwnnii yepes 3akiaaHble AETadd U MPUBAPEHHBIE K HUM CTEPKHU
WIH IIJIACTHHBI MOJATIMBOCTh CTHIKA JOITyCKAETCsl YUYUTBIBATh NCX0As U3 3HadeHus 0,5 - 1 MM Ha
Ka70e Takoe coenuHenue. [lpu nepepaue cxMMarommx yCUINN 4epe3 CTBIKA, OMOHOJIMYEHHbBIE
MEJIKO3EPHUCTBIM OETOHOM, MOAATIMBOCTb CThIKA JOIYCKAeTCSl YUYUTHIBaTh MYTEM CHMKEHUS
3HaYeHHs HAYaJIbHOIO MOJYJIS YNPYTOCTH MEJIKO3EPHUCTOro OETOHa M BBEJIEHHUS B pacyer
MOHWKEHHOW MECTHOM WJINM YCPETHEHHOW C Y4ETOM OTHOIICHHUS IIMPHUHBI CTHIKOB K PACCTOSHUIO
MEXly HUMH KECTKOCTH.

4.2.16. ITporuObl >7IEMEHTOB B JKEI€300€TOHHBIX IMPOCTPAHCTBEHHBIX KOHCTPYKIUSAX HE
JIOJKHBI TIPEBBIILIATE MPEAEIBHO AOMYCTUMBIX 3Ha4eHMH, yka3aHHbIXx B CII 20.13330, mpu sToM
poTu0 MOKPHITHH B BUIE 000JI0YEK IBOSKOW KPUBU3HBI WIIA B BU/IE€ MHOTOI'PAaHHUKOB TIPOJIETOM
18-60 m He nomxkeH mpesbimath 1/400 mporneta, a mposaetoMm 6om1ee 60 M —1/500 mponeTa.

4.2.17. Ilpu pacyere »3JIEMEHTOB COOpPHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIMH Ha
BO3JCICTBUE YCHIUM, BO3ZHUKAOIIUX IPU HUX NOAbEME, TPAHCIOPTUPOBAHUM W MOHTAXE,
HAarpy3Ky OT MacChl JJIEMEHTOB CIIEAyeT MPHHUMATh € KOI(YOUIIMEHTOM TUHAMUYHOCTH,
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paBHbiM: 1,60 — mpu TpancnoprupoBanuu, 1,40 — mpu moabeme u MoHTaxe. Jlomyckaercs
OpUHUMAaTh Oosiee HU3KKEe, 000CHOBAaHHBIE B YCTAHOBJIEHHOM MOps/IKe, 3HaUeHUs K03 duuuenra
JIUHAMHAYHOCTH, HO He HHXKeE 1,25.

4.2.18. IIpu pacuere 1o MPOYHOCTH KeJ1e300€TOHHBIX 3JIEMEHTOB Ha JEHCTBUE CIKUMAIOILEH
IIPOJIOJIBHOW CHWJIBI CIIEAYET YYWTBIBATh CIIy4allHBIM SKCLEHTPUCHUTET €, IPUHUMAEMBIA IO
ykaszaausam CII 63.13330.

4.2.19. Pacuet no ycToiunBOCTH (POPMBI TOHKOCTEHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIIMH
cllelyeT IPOU3BOJUTh C YYETOM HayallbHBIX HECOBEPLICHCTB, a TaKkKe JeopMalnil NOa3yuecTu
0eToHa Npu AJTUTEIBHOM JIEHCTBUU HArpys3Ku.

MakcuManbpHble 3HAUYE€HHs HAYaJIbHOI'O HECOBEPILEHCTBA CIEAYET ONPEACNATH OIBITHBIM
OyTeM WIM 33JaBaTb IO aHAJOTUU C KOHCTPYKUMSMHU IOAOOHOrO THMA, JJIs KOTOPBIX
YCTaHOBJIEHBI UX BO3MOXKHbBIE 3HAUCHMS.

4.2.20. B mpakTHYecKHX pacueTax TJIAAKUX JUIMHHBIX WIMHAPUYECKAX 000JI0UYEK
IIPOJOJIbHBIE HOPMAJBHBIE CKUMAIOLIUE HANPSIKEHUS O OT JEUCTBUS PacyEeTHOM HarpyskH,
BBIYUCIICHHBIE B MPEINOI0KEHUN YIPYroi pabOThl jKeIe300€TOHHBIX 3JIEMEHTOB, HE JOJKHBI
IIPEBBIIATH 3HAYECHUE

ES
o, =0,25"— (4.1)
R
a CKaJIBIBAKOIIIUEC HaHp?DKeHI/ISI 7110 HeﬁTpaJ'IbHOfI OCHU HEC OOJI’KHBI HpeBBIIHaTB 3HAUYCHUC
5 3/2
7, = O,3E[Ej . (4.2)

[Ipu coueraHnn HOpPMaJbHBIX M KacaTelbHBIX HAMNpsHKEHUN cleqyer coOoaarh
HEPaBEHCTBO

3
O T

A B S (43)
0 70
I7I€ Oy U Ty BRIYUCIAIOT 110 opmynam (4.1) u (4.2).
JInst TIIagKuX KOPOTKUX IMIIMHAPHYECKUX 000J0YEK WHTCHCUBHOCTH IMOJHOW pacueTHOMN
Harpy3KH He JIOJDKHA TPEBHIIIATH BETUIHHBI

2
o 1
q= 0,75E(—j : (4.4)
R) \l/\|6R|-1
Jlist 3aMKHYTOM cheprudeckoil 000JI0YKH TP paBHOMEPHOM BHEIITHEM JaBJICHUW 3HAYEHUE
BEpXHEH KPUTHUUYECKON HArpy3KH CIIeIYeT BBIYUCIATH 10 (hopMyIe:

5 2
q,, == 1,21E(Ej , 4.5)
a 3HaYeHWE HWKHEH KPUTUYECKOHN HArpy3KH - 1o ¢hopmyJie:
2
q; = 0,2E(%j . (4.6)

I'magkue mnoagbeMucThle U MOJIOTHE OOOJIOYKM BpallleHWss M MepeHoca CieayeT
MPOEKTUPOBATH TAKUM 00pa3oM, YTOOBI IPU PABHOMEPHOM BHEIIIHEM JIaBIICHUM WHTEHCHUBHOCTH
MOJTHOM pacyeTHON HArpy3KH HE MpeBbIIIaia 3HAYCHUS! KPUTHYECKOW HArpy3KH, ONpeaesICHHOM
o popmyre:

2
o
q=02E|— | K, (4.7)
Ry
rae R, — Oonpmuii W3 paanycoB KpHBHU3HBI oOonouku: K = f (R, /R)) — xoaddumueHt,
YYUTHIBAIOIINIA YBEIMYCHUE KPUTUYECKOW HArpy3KHM Ha OOOJOYKY C yBEIMYCHHEM OTHOIICHUS
Ry /Ry. 1yis 06osouek, y KOTopbiX R, /R < 1,5 npuaumaetcs K = 1, a jyist 00051049€K, Yy KOTOPBIX
R> /Ry 2 1,5 — 3Hauenune K npuHuMaeTcs no Tadiauiie:
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R, /R, 1,5 1,75 2 2,25 2,5

K 1,15 1,4 1,6 1,8 2,0

B ¢opmynax 4.1 —4.7:

0, R — ToNIMHAa U pagnyc KpUBU3HBI 000JI0UEK;

E - monyne pedopmarumii 6eToHa, NPUHUMAEeMbId B 3aBHCUMOCTH OT JUTUTEIHHOCTH
JEHCTBUS HArPy3KH MO yKa3aHusaM 11.5.7.

4.2.21. B ciayyae eciu Mo pe3yjibTaTaM pacuera yCTOWYHMBOCTH TJIAJKOH OOOJIOYKH HE
obecrieueHa, B HEH ClIeyeT MpeaycMaTpuBaTh yCTPOMCTBO pebep skectkocTw. i 060104ek
MOJIOKUTEIHHON WJIM OTPUIATENIbHOM TrayccoBOM KpHBHU3HBI pedpa clieqyeT, Kak MpaBuio,
pacnojaratb B JBYX B3aUMHO MEPHEHIUKYJSIPHBIX HampapieHUsaX. s HMUIMHAPUYECKUX
000JI04€EK JI0OMyCKaeTCs yCTPOMCTBO TOJIBKO KOJBLIEBBIX pedep.

st mpenoTBpamieHus MOTEPH MECTHOM YCTOWYMBOCTH PACCTOSTHUE MEXIy peOpamu

cllelyeT Ha3Ha4aTh HE MeHee 4eM 74/R, 0 ,T1e R, — MEHBIINI painyCc KpUBU3HBI 000JIOUKH.

PeOpucthie 00ONMOUKM TpU pacueTe YCTOWYMBOCTH MOTYT pPacCMaTpUBATBhCS —Kak
oprotpomnHsle. B ciyuae, korja pazMepsl pedep 000UX HaNpaBiICHUH U PACCTOSTHUS MEXKy HUMU
paznuYaTcs MEXIy coboii He Oonee uem Ha 20%, peOpucTyio OOOJNIOYKY MpHU pacyeTe
JOIyCKaeTCsl pacCMaTpUBaTh Kak IJIAJAKYyI0 C YCIOBHOW TOJIIIMHOW O ONpelessieMod 1o

dbopmye:
Or=~121/4, (4.8)

U C YCJIIOBHBIM MOJYJIEM YIPYTOCTH Er, onpenenseMsIM 1o Gopmye:
E, = Eb‘;, (4.9)
A
rne b — paccrosHHEe MEXKAY OCSIMH COCeTHHX pebep; A — IuIomaab cedeHus, 00pa30BaHHOTIO
OHUM peOpOM BMECTE C MPUMBIKAIOIIMMH YacTSIMH Tela 000JIOYKH MIMPHUHOU b; | — MOMEHT
UHEPIUH TOTO KE CEUCHUSI.
Jliia peOpHUCThIX MWIMHIPHUYECKUX 000JI0ueK MpH Moyib3oBaHuu ¢opmynamu (4.1) — (4.3)

nox o, 7, op U 7p CJICAYCT HIOHUMATDh HAIIPSKCHUA, OTHCCCHHBIC K YCHOBHOﬁ TOJIIMHE 000JI0UKH

4.2.22. Ilpu m0OpPOEKTHPOBAHUM IKEJIE300CTOHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIIHI
MOKPBITUI U TIEPEKPBITHI ClIeAyeT 00ECIeYUTh X YCTOMYMBOCTH MPOTHB MPOTPECCUPYIOIIETO
OOpyIIEHUs] TMPH JIOKAIbHBIX aBAPUMHBIX BO3JEHCTBHUAX. YCTOHYMBOCTH MPOCTPAHCTBEHHBIX
KOHCTPYKLUN TOKPBITUM WU NEPEKPHITUHN, 3IaHUS U COOPYKEHUS NMPOTUB MPOIPECCUPYIOLIETO
oOpymieHust cinenyer oOecrneuuBaTh M30BITOYHOM Hecyllel CHOCOOHOCTBIO —«KIIFOUEBBIX)
DIIEMEHTOB, KOHCTPYKTHBHBIMH MepaMH M TIPUMEHEHHEM MaTepHallOB, 00ECIICYMBAIOIINX
pa3BUTHE B KOHCTPYKTUBHBIX JIEMEHTAX U UX COCTUHEHUAX MIACTUYECKUX JedopMaLnil.

Pacuer Ha mnporpeccupylomee o0OOpylleHHE CleQyeT IPOU3BOAWTh Ha JCHCTBUE
HOPMAaTUBHBIX HAarpy3okK, C MHCIOJb30BAHMEM HOPMATHBHBIX 3HAYEHHH IPOYHOCTHBIX
XapakTEepUCTHK apMaTypsl W 0O€eToHa, W € ydYeToM (PHU3MUYECKOW, TEOMETPHUYECKON W
KOHCTPYKTUBHOM HEIMHEIHOCTH.

4.2.23. bonblienponeTHble MPOCTPAHCTBEHHbIE KOHCTPYKIMM 3JaHUN U COOpPYKEHMH
CJIeZlyeT PacCUUTHIBATH HA YCHIIUS OT U3MEHEHUS TEMIIepaTyphbl, a B Cily4ae HEOOXOAMMOCTH —
U OT yCcaaku OETOHA, BO3HUKAIOMIMX B KOHCTPYKIMSAX BCIICACTBUE 33JICJIKU WX B OCHOBAaHHUE, a
TaK)K€ BCJIEICTBHE B3aMMOJCHCTBYS HAPY>KHBIX U BHYTPEHHUX KOHCTPYKILMM, UMEIOIUX Pa3HbIC
TEMIIepaTypHbIE U YCaI0uHbIe AeopMarum.

PacueTHble 3HaUeHUs TemnepaTyp NPUHUMAIOTCS JUISl Pa3IMYHbIX KIMMATHYECKUX PaliOHOB
Poccun mo CII 131.13330, a 3HaueHus pacueTHBIX MPUBEIACHHBIX TEMIIEpaTyp — B
coorBercTBuu ¢ CII20.13330.
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Pacder npousBoasT Ha HEOIATONPUATHBIE COYETAHUS JIETHUX (MIOIBCKHX) U 3UMHHX (STHBap-
CKHX) MPHUBEACHHBIX TEMIEPATyp, KOTOPbIE MOTYT UMETh MECTO KaK B MEPHOJ CTPOUTEIHCTBA,
TaK U B IEPHUOJ IKCILTyaTalluy 3JaHH.

Pacuer ycunmuit u gedopmaruii MPOCTPAHCTBEHHBIX KOHCTPYKIUN Ha HU3MEHEHUE
TEMIIEpaTypbl JOMYCKAeTCsl BBINOJIHATH B YHPYTrOM CTaJud, NPHU 3TOM CIELYET YUYHUTHIBATh
MOJIaTIIMBOCTh CTHIKOBBIX COEIMHEHUH (7151 COOPHBIX KOHCTPYKIUI) U OCHOBAHUS.

W3ruOHy0 M TpPOAOJIBHYIO JKECTKOCTH CTBIKOB Uil COOPHBIX KOHCTPYKUHMH CIemyer
omnpenenarts 1o ykazanusM CII 63.13330 — kax 17151 apMUPOBAHHBIX OETOHHBIX CEYEHHUH, C yue-
TOM TPEUIHH, TNTACTUYECKIX CBOWCTB M MOJI3y4eCTH OETOHA.

4.2.24 Xene300eTOHHBIE MPOCTPAHCTBEHHBIE MOKPBHITUS U MEPEKPHITUS JOKHBI OTBEYATh

TpeOOBaHUSAM TIOXKapHOH Oe3omacHocTH, ykazanabiM B CHull 21-01.

Jnst pacdera mpenena OTHECTOMKOCTH MO MOTepe HECyIel COCOOHOCTH Kee300eTOHHON
KOHCTPYKIIMM CJIEyeT HWCIOJb30BaTh T€ K€ YypaBHEHHs paBHOBeCHS W JedopMmanuu, u3
KOTOPBIX BBIBOJAT (POPMYIIBI JIJIs1 CTATUYECKOTO pacyera.

Pacuer npenena orHecCTOUKOCTH O MTOTEPE HECYIIEH CITOCOOHOCTH CIIEAYET MPOU3BOAUTH B
COOTBETCTBUHU C YKa3aHUSIMU IO pacCUeTy Kele300€TOHHBIX KOHCTPYKIMH MO MpeAelbHBIM
cocTosiHUsM TiepBo# rpytibl B cooTBercTBUM ¢ CII 63.13330, ykazanuamu CIT 20.13330 u ¢
Y4eTOM CIEAYIOLUX JOTIOHUTEIbHBIX YKa3aHHIA:

- B CJIy4asiX, KOTJa HeJb3sl yCTaHOBUTh 3HAUCHHE YCWIMH OT HOPMATHUBHOW Harpys3KH,
JIOTTyCKaeTCsl MPUHUMATh X paBHBIMU (,7 pacyeTHBIX;

- IIpU TPOECKTUPOBAHMM IPOCTPAHCTBEHHBIX KOHCTPYKUMH 30aHUNA M COOPYKECHHH,
OTHOCSIIIIUXCSL K TIEPBOMY YPOBHIO OTBETCTBEHHOCTH, OTKAa3bl KOTOPBIX MOCIE MOXapa MOTYT
MPUBECTH K TSKEIBIM SKOHOMMYECKMM U O3KOJOTMYECKHM IOCIEJACTBUSM, a TaKXKe
KOHCTPYKIIUH, BOCCTAHOBIIEHHE KOTOPBIX MOTPeOyeT OONMBIIMX MaTepHallbHBIX 3aTpat, CIeAyeT
00€CTIeYnTh X OTHECOXPAHHOCTb.

4.2.25. ]JIns TOBBIMIEHUS TPEIETIOB OTHECTOWKOCTH HIIM O0ECHedYeHHUs OTHEeCOXPaHHOCTHU
IIPOCTPAHCTBEHHBIX KOHCTPYKILUMN CIIE€yET IPUMEHSTh OTHE3aIUTHBIE TOKPHITHS.

5. TPEBOBAHUA K MATEPUAJIAM U U3JIEJIUAM

5.1. JIns >xene300€TOHHBIX TOHKOCTEHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKUHUH CleqyeT
IPUMEHSTH OETOHBI U apMatypy, npeaycmorpennsie CIT 63.13330.

5.2. Jlng HecymMX TOHKOCTEHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIMH pPEKOMEHIYyeTCs
PUMEHSThH TSDKEIbIe, B TOM YHCJIe MEJIKO3EpHHUCTHIE, OETOHBI KIACCOB 10 MPOYHOCTH Ha CKAaTHE
ot B20 o B60, unu nerkue 6eToHBI 10 MPOYHOCTH Ha cxkatue He Huxke B12,5 (TOCT 25820).

Jlerkue GeTOHBI KJIACCOB IO MPOYHOCTH Ha cxarue B7,5 u B10 nomyckaercs npuMeHsTh B
COBMEIIEHHBIX MTPOCTPAHCTBEHHBIX KOHCTPYKIUAX mokpeiTuid (TOCT 25820).

[TopuzoBaHHbIE W KPYIHOMOPHCTBIE  OETOHBI B HECYHIMX  JKeIe300€TOHHBIX
MPOCTPAHCTBEHHBIX KOHCTPYKLMSIX JOIYCKAaeTCs HCIOJIb30BaTh IMPHU CHEIUAIBHOM TEXHHUKO-
HKOHOMHYECKOM 00OCHOBaHHHU.

5.3. B kadectBe mpeaBapuTEIbHO HAIPSHKEHHON apMaTypbl PacTIHYTBIX OOPTOBBIX
DJIIEMEHTOB  OOJBIICTIPOJICTHBIX  MPOCTPAHCTBEHHBIX  KOHCTPYKIMH  PEKOMEHIyeTCs
npeIycMaTpuBaTh KaHATHYIO IPOBOJOYHYIO apMarypy WM IYyYKH M3 TaKUX KaHaToB,
3alUMIICHHBIE OT KOPPO3HH JI0 3aMOHOJUYHMBAHMS OLMHKOBKOW WU APYTMM CIIOCOOOM,
nomyckaeMbiM CIT 28.13330 (cm. taxke 1. 13.15 nacrosmero CIT).

5.4 Knacc 1o mpoyHOCTH Ha C)KaTHE TSHKEIOro MENKO3epHHCTOro OeToHa, MPUMEHSIeMOro
JUISL OMOHOJIMYMBAHUSA HECYIIMX CTHIKOB, JOJDKEH OBITh HE HIDKE IMPOEKTHOro Kiacca IO
MPOYHOCTH HA C)KaTHE OETOHA CTHIKYEMBIX JJIEMEHTOB.

[Ipy OMOHOIMYKMBAHUN KOHCTPYKTHUBHBIX CTHIKOB KJIacC 1O MPOYHOCTH Ha C3KATHE TSHKETIOTO
OeToHa niM OeTOHA Ha MOPUCTHIX 3aMOJIHUTENSIX JOKEeH ObITh He Hibke B10.

5.5. Jlns mpoCTpaHCTBEHHBIX KOHCTPYKIWN TMOKPBITHH, SKCIUTyaTHUPYEMBIX 0€3 Hapy>KHON
TUAPOU3OJISLINH, pEKOMEHIyeTCst MIPUMEHSITh TSDKEJbIE OETOHBI MapKu 1o
BOJIOHENIPOHUIIAEMOCTH He HMKe WE. B ocTanbHbIX ciydasx Juisi KOHCTPYKIHM, TOABEPKEHHBIX
aTMoc(epHBIM BO3ACHCTBHUSIM TIPU PACUCTHOH OTPULIATEIHHON TeMIlepaType Hapy>XKHOTO
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BO3/1yxa Beie Munyc 40°C, mapky O0eToHa 10 BOJOHEPOHHUIIAEMOCTH HE HOPMUPYIOT.

5.6. Mapky OeroHa IO MOPO30OCTOMKOCTH CIIEAyeT Ha3HauyaTb B 3aBUCHMOCTH OT
TpeOOBaHUH, NPEIBABIAEMBIX K KOHCTPYKLHMSM, pEeKUMa HUX OHKCIUTyaTalldd U YCIIOBHM
OKPYXaIOIIEH Cpebl.

JU1st KOHCTPYKIMi, TOABEpraeMbIx aTMOC(epHBIM BO3ICHCTBUSAM OKpYKAIOLIEH cpeasl Mpu
pacueTHOM OTpUIATENIbHON TeMIepaType Hapy»KHOrO BO3AyXa B XOJOJHBIA MEpUOa OT MUHYC
5°C nmo munyc 40°C, mapky 6eTOHa IO MOPO30CTOMKOCTH cliefyeT NpuHUMaTh He Huke F75, a
IpU pacueTHOM TeMIepaType Hapy»KHOro Bo3ayxa Bbimie MuHyc S5°C mapky OeroHa TO
MOPO30CTOHKOCTH HE HOPMUPYIOT.

B octanpHbIX cinyyasx TpeOyeMble Mapku OE€TOHA MO0 MOPO30CTOMKOCTH YCTaHABIMBAIOT B
3aBUCUMOCTH OT Ha3HAYCHHS KOHCTPYKITUH U ycaoBui okpykatomein cpeasl (CHull 23-01).

5.7. 3HaueHust HAYAJILHOTO MOAYJIS YIPYTOCTH OETOHA MPHU CHKATUM M PACTSDKEHUH, a TaKKe
3HaYeHUs] MOJIYJs clBUra OeToHa CleIyeT NMPUHUMAaTh B COOTBETCTBUU ¢ ykazaHusmu CII
63.13330.

[Ipn TpOIOIDKUTETFHOM JCHCTBUU HArpy3KH 3HaueHUs MOAyJsa nedopmaruii 6eToHa
OTIpeNIeNIAIOT € YUeTOM MoizydecTH o popmyne (6.3) CIT 63.13330.

[Ipyn HEMPOOMKUTETHPHOM IEHCTBUM HATPy3KH 3HAUCHHE MOIYJs Aedopmaruii  OeToHa
OTIpeNIeNIAI0T YMHOKEHUEM 3HAUEHUSI €ro HayaJlbHOTO MOJYJI ynpyroctu K, Ha xoddduiueHt
0,85.

6. OCHOBHBIE TPEBOBAHUSA K KOHCTPYUPOBAHUIO

6.1. MoHOJIMTHBIE IPOCTPAHCTBEHHBbIE KOHCTPYKIMHU

6.1.1. MoHONIUTHBIE TPOCTPAHCTBEHHBIE KOHCTPYKIUU CJEAYET MPOEKTUPOBaTh, KaK
MPaBUJIO, C TJIAJIKON TJTUTOM, TOJNIIUHON O, OTIPEIeTIIeMON PacueTOM.

J171s TIOBBILIEHUS JKECTKOCTH OISl 000J0YKH WIIM CKIIAJKU JOMYyCKaeTCsl MpeayCcMaTpUBaTh
pebpa, Kak TpaBmWIIO, MPSIMOYTOJBLHOTO WJIHM TpamnerueBuaHoro cedenws. Illar pebep ciemyer
OTIpEeIeNIATh PacueToOM MOJs 00OJIOUKH WM TUIUTHI CKJIAJKH Ha MPOYHOCTh, YCTOMUYMBOCTD HIIU
JIOKaJbHYI0 HECYIIYI0 CHOCOOHOCTh. [l yMEHBIIEHHS M3rHOAONIMX MOMEHTOB B IUIUTE
000JIOUKH PEKOMEHIYeTCs OChb CHMMETPHUHM ceueHusi pedep coBMellaTh C HaIlpaBJICHUEM
HOpPMaJIM K TIOBEPXHOCTH (yisi pedep, pacrojiaraéMbIX B MeECTax IepenoMa CKIaadaTon
MOBEPXHOCTH, — C HANPaBJICHUEM OUCCEKTPUCHI YIJia COMPSHKEHUS TPpaHel).

6.1.2. MoHOJIUTHBIE TOHKOCTEHHBIE KOHCTPYKIIUU MOKPBITUN JTOITyCKAETCsl MPOSKTUPOBATH C
JIO0BIMHA  OUEPTAHMSIMH TOBEPXHOCTH U (opmamu B IUIaHe, MpeaycMoTpeHHbiMu 1.4.1.1
Hactosimiero CII.  JInsi BO3MOXHOCTH  HCIIOJIB30BAaHHSI MHOTOKpPAaTHO — OOOpadrBacMou
(MOABMXXHOM U TIEPEHOCHOW) OMallyOKM TOHKOCTEHHBIE KOHCTPYKUHU PEKOMEHAYETCS
MPUMCHSTD:

a) C JMHEWYaThIMU TOBEPXHOCTSIMH (IMIIMHIPUYECKUE, THIEPOOINUECKHEe OOOJIOUKH,
KOHOU/IbI, TPU3MATUUECKHUE CKIAJIKH);

0) ¢ MOBEPXHOCTSAMHU TMEPEHOCA MOJOKUTEIBHON TayCcCOBOM KPUBU3HHI (Mapaboinueckue u
KPYTOBbIe 000JIOUKH).

6.1.3. Crpeny mnoabemMa MOHOJUTHBIX 00OJOYeK cieayer npuHumare ot 1/10 mo 1/5
MpoJieTa, YroJ HAaKJIOHAa KacaTeJIbHOM K MOBEPXHOCTH MOHOJIUTHBIX MOKPHITUH C TOPU30HTOM
JUIs1 1X OETOHUPOBAHMS HA OJTHOCTOPOHHEH omaiyoke - He Oonee 35°.

6.1.4. B xadectBe OOPTOBBIX JJIEMEHTOB OO0OJOYEK, CKJIAJ0K, MHOTOTPaHHUKOB
PEKOMEHIyeTCsl pelycMaTpuBaTh Ok, paMbl UM apKH, KaK IPaBUIIO, C MPSIMOYTOJbHON WK
KBaJIpaTHOH (OpMOii monepeyHoro cedeHust BrIcOTol He MeHee 1/80 mporneTa, unu GepMsl.

6.1.5. Ilepexom OT MmIUTHI K OOPTOBBIM dJEMEHTaM U K pedpam ClIeIyeT BBIMOJIHATH
TUTaBHBIM, B BUJE ByTa mupuHOM 10 100. Ecnu ycTpoiicTBO ByTa HEIOCTATOYHO JJIsi BOCTIPUSTHUS
KpPaeBbIX U3rHOAOIINX MOMEHTOB, CIEAYET MPEeAyCMaTPUBATh YTOJIICHUS TUIUTH HA BEIMIHHY
ot 0,56 o o. Ilpu HEOOXOAMMOCTH B IUIUTE CIEAYEeT NMPeAyCMaTpUBATh TUIABHOE YTOJIIEHHUE OT
[IEHTpa K OOPTOBBIM dJIEMEHTaM.

19



6.1.6. ApmupoBaHHE MOHOJUTHBIX HPOCTPAHCTBEHHBIX KOHCTPYKLIUN pPEKOMEHIYEeTCs
IPOEKTHPOBATH C UCIIOJIB30BAHUEM T'OTOBBIX CBAPHBIX CETOK U KapKacoB.

VY pacTsHyTOH TpaHW H3rHOaeMbIX IUIUT CJIEeNyeT MpeaycMaTpuBaTh HE MEHee OIHOMN
apMaTypHO# ceTku. C)kaTble TUIUTHI, TOJIIMHA KOTOPBIX ONpEeNseTcsl yCIOBUEM OOecreyeHus
MECTHOM HeCylIel CHOCOOHOCTH WJIM YCTOWYMBOCTH, M PACTSHYTHIE TUIMTHI PEKOMEHIYETCS
apMUpoOBaTh IO pPacyeTy JBYMs CETKaMM, paclojiaraéMbIMM CHUMMETPUYHO OTHOCUTEIBHO
CPEIMHHON MOBEPXHOCTH C O0ECTIEYeHHEM MHHHUMAIIBHO JOIyCTUMOW BEIMYMHON 3aIUTHOTO
cyost 6eToHa.

B ciydae, ecnu B miMTe KOHCTPYKLMH apMaTypa MO pacyeTry He TpeOyeTcs, TO CleayeT
npeaycMaTpuBaTh KOHCTPYKTHBHOE apMUpPOBaHME IUIMThI HE MEHEe, YeM OIHOM CEeTKOH u3
apMaTypHbBIX cTepkHell amametrpom 3—4 wmMm. HauOomnbiume pacCcTOSHUS MEXAy OCSIMHU
apMaTypHBIX CTepKHEH NTO0JDKHO ObITh He 6osee 40 u He 6oaee 200 MM.

6.1.7. [Ing BocHpusATHs pacTATMBAIOIIMX YCWIMKA B KOHTYPHBIX 3JIEMEHTax, auadparMax u
3aTsDKKaX OOJIBLIETIPOJIETHBIX MOKPBITHM PEKOMEHIYEeTCsl NpelyCMaTpUBaTh MPEABAPUTEIBHO
HanpsAraeMyro apMatypy, npuauMaemyto corinacHo CII 63.13330 u . 5.7. nactosamero CIIL.

IIpenBapuTenbHO HampsAraeMylo apMaTypy CledyeT pacnoiaraTh B KaHajgaX WIM Ia3ax ¢
HOCJEIYIOIUM 3aMOHOJIMYMBAaHUEM OETOHOM WM B TpyOdaThiXx KaHajooOpazoBarensx Oe3
CLEIJICHUs C OETOHOM C MOCHIEIYIOLUINMM UX 3al0JHEHUEM ITPOTUBOKOPPO3HOHHBIMHU COCTaBaMH.
CxeMbl pacIoJIOKEHHUsI HampsAraeMoil apMaTypbl B OCHOBHBIX THIIAX HPOCTPAHCTBEHHBIX
KOHCTPYKIIMI MMOKa3aHkl Ha puc. 6.1.

6.1.8. B 60pTOBBIX 311€MeHTaX 0aJ0YHBIX 000JI0UYEK U CKIaa0K 10 80% paboueit pacTsSHyTON
apMaTypbl JOIyCKAaeTCs pa3MellaTb y pacTIHyTOW TIpaHU. B TOHKOCTEHHBIX 3J€MEHTax
IPOCTPAHCTBEHHBIX KOHCTPYKLUHUH pAacTIHYTYIO apMmaTypy pEKOMEHIyeTCs pacroJiarath
PABHOMEPHO BJIOJIb PACTSHYTOM 30HBI C€UYE€HUS 000I0UKH, CKIAIKA WK MHOTOTPaHHHUKA.
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a — B KyIoJie; 6 — B I10JIOT0i 000JI0YKE ITOJIOKHUTEJILHOM I'ayCCOBOIM KPHUBHU3HBI, ONIEPTON 110 KOHTYPY; 6 — B
IIaTPOBOH CKIIajIKe; 2 — TO Xe. ¢ pepMamu-nnadparmMaMu, OEPTHIME B YIax 000JI0UKH; 0 — B IMIMHAPHYECKOH
0001109Ke; ¢ — B IIEIOBOW OTHOIIPOIIETHON 000I0UKE; J# — B IIEAOBON Hepa3pe3Hoil 000I0uke, apMHUPOBAHHON
MIEPEKPECTHBIMH ITyYKaMH; 3 — B 30HTUYHOM 000JI0UKe, 00pa30BAHHOM U3 YETHIPEX THIIEPOOSIMIECKHX apaboIonIOB.

Pucynox 6.1. Cxembl pacioJio;KeHHs HANIPSIraeMoi apMaTyphbl

6.1.9. MuHMMaNbHBIC 3HAYEHHUS TOJIIIUHBI 3AIIUTHOTO CJIOS OETOHA JJIa paboueii apMaTypbl
ciexyeT npuHUMarh o ykasanusm CIT 63.13330.

6.2. COOpHO-MOHOJIMTHBIE IPOCTPAHCTBEHHbIE KOHCTPYKIMH

6.2.1. COOpHO-MOHOJUTHBIC KOHCTPYKIIMM TIOKPBITHH W  TIEPEKPBITHA  CIIeayeT
IPOCKTHPOBATh C NPUMEHEHHEM B KauecTBe Hecylled omanyOKd >Kesle300€TOHHBIX WIIH
apPMOIIEMEHTHBIX TOHKOCTEHHBIX AJIEMEHTOB (pHC. 6.2), 00ecleunBaronNMX CO3JaHUE TOTOBOU
MOBEPXHOCTH TOTOJIKA, YAOBJICTBOPAIOLICH apXUTEKTYPHO-KOHCTPYKTHBHBIM TpeboBaHusM. [Ipu
MPOEKTUPOBAHUM APMOLIEMEHTHBIX DJJIEMEHTOB Hecylled omanyOKku cieayeT coOoaaTh
tpeboBanuss CHull 2.03.03. Hecyuryro onanyOKy NpOCTPaHCTBEHHBIX KOHCTPYKIMU CIIEIyeT
paccuuThIBaTh HAa YCUJIUS OT COOCTBEHHOI'O Beca, OT Beca YJI0KEHHOIO MOHOJIMTHOTO OeTOoHa U
MOHT@)XHBIX Harpy3ok. I[ToBepxHOCTh Hecylel onaiyOKH, CONPUKACAIONIAACS C MOHOJIUTHBIM
0ETOHOM, W BBITYCKM apMaTypbl JOJDKHBI O0OECTIeYMBATh COBMECTHYIO PabOTy OMaixyOKH U
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MOHOJIUTHOTO OeTOHa.

6.2.2. Ilpu npoeKTUpPOBaHUU COOPHO-MOHOJMUTHBIX KOHCTPYKUUH pPEKOMEHIyeTcs
nperycMaTpuBaTh COOpHBIE aradparmel, 60pPTOBEIC d7eMeHTHI WK pedpa. CoopHbIe nradparmbl
U OOpTOBBIC BJEMEHTHI CJIEeAyeT M3TOTOBISTH >KENEe300€TOHHBIMU - B TOM 4YHCIE C Hecylleu
apmarypoi, u metaummueckumu. Cxema COOPHO-MOHOJMTHON OOOJOYKHA TOKPBITHS 3JIaHUs
MpUBEJEHA Ha puc. 6.3.

@ — TOHKOCTEHHBIH KOPOOYATHIH yKeJe300€TOHHBIH WIIM apMOLIEMEHTHBIH DJIEMEHT;
6 — neTainp MOoNepeYHoro CEYSHUs] KOHCTPYKIINY;
1 — MOHOJHTHBIN 6€TOH; 2 — BBIIIYCKH apMaTypbl U3 HECYILEH OMaryOKu.

Pucynok 6.2. COOpHO-MOHOJIUTHBIE 000JI0YKH C UCNI0JIb30BAHUEM HecylIeil
7KeJ1e300e TOHHOM WJIM APMOLEMEHTHOM OnaJyOKku

1 — MoHONMMTHAS IMTA-000JI04Ka; 2 — MeTaJuTn4ecKas uid coopHas xene300eToHHas hepma-auadparma

Pucynok 6.3. Cxema cOOPHO-MOHOJUTHOM 00010YKH MOKPHITHS

Jlns obecrieyeHHs TepeNayd KOHTAKTHBIX YCHIMA MEXIy MOHOJIMTHBIM OETOHOM U
COOpHBIMH 3JIEMEHTAMU B MOCJIEIHUX PEKOMEHAYETCs IpeayCMaTpuBaTh IIIOHKH, YIIOPHI,
BBIITYCKHU apMaTypbl U 3akjaanble aetanu (cM. 1.6.4 Hacrosiero CII).

6.2.3. Jlnsi CHIWKEHHMS pa3MepoB IIOMEPEYHOTO CEYCHHUS COOPHBIX DJJIEMEHTOB TP
IPOEKTUPOBAHUU PEKOMEHAYETCs MpeaycMaTpuBaTh Ha BPeMs MOHTa)kKa BPEMEHHBIEC 3aTSDKKH,
OTOpHl W JIpyrHe TNOAKPEIUIIOIUE yCcTpolicTBa. BbpiOop OeTroHa m apMaTypsl TPH STOM
pPEKOMEHAyeTCs NMPOU3BOANUTE C YUYETOM YCJIOBUH HM3TOTOBIICHUS, NMPEILyCMOTPEHHBIX MPOEKTOM
npousBojcTBa padot (CIT 70.13330).

6.2.4. [Ipy KOHCTpyUpOBAaHMU MOHOJUTHBIX YacTeld COOPHO-MOHOJIUTHBIX KOHCTPYKIIHN
HE0OXO0MMO YUUTHIBaTh pekoMeHaauuu nm. 6.1.1—6.1.6 nacrosimero CII.
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6.3. COopHBbIe NPOCTPAHCTBEHHbIE KOHCTPYKIIUH

6.3.1. COopHbIe MPOCTPAHCTBEHHBIE KOHCTPYKIMH PEKOMEHAYETCS MPOEKTUPOBATH U3
TOHKOCTEHHBIX TTaHEIbHBIX, OJJOYHBIX (ApOYHBIX) U IPYTHX COOPHBIX AIEMEHTOB, KOTOPHIE MOCTIe
YCTAaHOBKM Ha MECTO COEAMHSAIOTCS IMYyTEM OMOHOJMYMBAHHUS CTHIKOB W CBAapKU 3aKJIaJHBIX
neraneil, u oOpa3yroT CBOIBI, OOOJNOYKH, CKIAJKW W JPYyrHue KOHCTPYKIMHM TOKPBITHHA H
nepekpbIThii. CTHIKU COOPHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIUI JOJDKHBI OBITH PACCUUTAHBI U
CKOHCTPYUPOBAHBI U3 YCIOBHUS HAJCKHON Mepefadyd OT OAHOTO DIIEMEHTa K APYroMy yCHIIHIA,
BO3HUKAIOIIUX B COCIMHEHUM TPU MOHTakKe (B CThIKAX YKPYMHEHHBIX JJIEMEHTOB M TMpHU
HABECHOM cOOpKe Oe3 JIECOB) U B MPOLIECCE IKCIUTyaTaIlHH.

dopma u pa3Mepbl 3JEMEHTOB COOpPHBIX KOHCTPYKLUMU JIOJKHBI  YJOBIETBOPATH
TpeOOBaHUSAM pacueTa M Ha3HAYATHCS C YYETOM TEXHOJIOTMH HMX HM3TOTOBJICHHUS, TIEPEBO3KH H
MOHTa)Ka - B TOM 4YHCJIE€ MOHTa)ka OJIOKaMU C TPUMEHEHHEM YKPYHMHHUTEIbHOW COOpKU
MOHTaXHBIX 3JIEMEHTOB Ha cTpouTesibHOU 1tomake (CIT 70.13330)..

JlommyckaeTcsi IPUMEHATh KPyHMHOPa3MEpHbBIE 3JIEMEHThI, U3TOTOBISIEMbIE HA CTPOUTENBHOM
IUIOIIAAKE, B OOJBIICTIPOJICTHBIX W JAPYTHX YHUKAIbHBIX KOHCTPYKLHUSAX, a TAKKE B CIIydasx,
KOT'JIa 3TO TEXHUYECKU M SKOHOMHUYECKHU 11eIecO000pa3Ho.

[Ipy mpoeKTHpPOBaHUM COOPHBIX TPOCTPAHCTBEHHBIX KOHCTPYKIMA M WX DJIEMEHTOB
JOTyCKaeMble OTKJIOHEHHUS OT HMX HOMHUHAJBHBIX pa3MepoB CJeAyeT Ha3HayaTh COTJIACHO
tpedoBanusm 'OCT 13015.

6.3.2. Ouepranue CpeAMHHOM MOBEPXHOCTH COOPHBIX O000JIOUEK TOKPBITHH CleayeT
NPUHUMATh C YYETOM YJO0OCTBAa pacuJCHEHHs KOHCTPYKUUH TMOKPBITHUS WM TEPEKpPHITUS Ha
MUHUMAJIbHOE KOJMYECTBO THUIIOB MaHENeH W JPYruX SJIEMEHTOB IPH MaKCUMaJbHOW HX
noBTopsieMocTd. Hampumep, s 00O0JOYEK TMOJIOKUTEIFHOW TayCCOBOW KPUBHU3HBI MOTYT
MPUMEHATHCS TOBEPXHOCTH BpaileHus (chepuueckas, TOpa) WM KpPyroas MOBEPXHOCTh
nepeHoca.

B kauectBe COOpHBIX DSJIEMEHTOB MPOCTPAHCTBEHHBIX KOHCTPYKIUI MOKPBITUH WU
NEePEKPBITHIA PEKOMEHIYeTCs IPEayCMaTpUBATh:

MaHEeNMM TUIOCKWE WM UWIMHIPUYECKHe, B TOM YHCIE KOMIUIEKCHBIC, IOBBIIICHHOM
TOTOBHOCTH;

nuadparMel 1 OOPTOBBIE AJEMEHTHI B BUJIE OANIOK, apOK, O€3PAaCKOCHBIX U PACKOCHBIX depM,
0aJIOK-CTEHOK.

banku 1 apku MOTYT UMETh MIPSIMOYTOJIBHOE, TABPOBOE, IBYTaBPOBOE, ITyCTOTENOE U APYToe
nornepeyHoe cedenue. PacTsaHyTeie u n3runbaemple quadparMbl 1 OOPTOBBIE IEMEHTHI, a TAKKE
naHenu JUIMHON 12 M u Oolee 1eraecooOpa3Ho MPOEKTUPOBATH C MPEABAPUTEIbHO-HANPSKEHHON
apMaTypod, a B cily4ae HEOOXOAMMOCTH Ha TEpPHOJ MOHTaXa — C BPEMEHHBIMU
noakperuieHusiMu (cMm. 11.6.2.3 Hactosmero CII).

IIpy KOHCTPYHpOBaHMM COOPHBIX IPOCTPAHCTBEHHBIX TOKPBITUH M MEPEeKpPBITUI
JOMyCKaeTcsi M Jpyroe WICHEHHWEe TPU COOTBETCTBYIOIIEM TEXHUKO-3KOHOMHYECKOM
000CHOBaHMH, HAIIPUMEP Ha MAHEH, BKIIOYAIOIIE YacTH OOPTOBBIX AJIEMEHTOB WU Tuadparm.

[TpuMeps! uneHEHUS OCHOBHBIX COOPHBIX MTOKPBHITHI U MEPEKPHITHI TIPUBEACHBI HA puUC. 6.4.
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a — JUIMHHas UUWIMHApHYEecKas o00ojiouKa M3 naHened pasMepoM 3x6 M, OOPTOBBIX 3JIEMEHTOB M Iuadparm,
MOHTHUpYEMasi YKPYITHCHHBIMU JJIEMEHTaMH; 6 — TO e, KOPOTKas U3 IUIOCKUX MaHeledl pasmepoM 3x12 M wu
nradparm; 6 — 000JI04Ka BPALICHUsI M3 TPaNelMeBUIHBIX KPUBOJIMHEHHBIX MM TUIOCKUX MaHeJel; 2 — IIaTpoBble
CKIIQJIKM W3 TPANeUUEeBHIHBIX W NPSMOYTOJIBHBIX IaHeNeH; 0 — O00OJOYKM IBOSIKOW KPHBHU3HBI W3 MaHeNeH
pazMepom 3x6 M, MOHTUPYEMBIE YKPYITHEHHBIMH dJIeMEHTaMH pazMepoM 3x18 M; e — BOJTHUCTBIN CBOJI U3 MJIOCKHUX
NaHesel; oc — marpoBas BUCsSYasi 000J109Ka (CO cpelHel Oropoi) U3 TpareneBUAHBIX HaHeleH; 3 — cocTaBHas
000J104Ka 13 YEThIPEX THIIEPOOIMIECKHX MMapadoIon0B, COOpPaHHBIX U3 HEIUIOCKHX IMaHenel pasmepoM 3x9 M; u —
CTpeNbUaThIi CBOJ-000JI04Ka N3 THIIEPOOIIMUECKHX ITTaHelleld ¢ TOpLEeBOi CTEeHKOH-IuadparMoi; k — CKJaa4aToe
NOKpbITHE. | — naHesb; 2 — O0pTOBOii AneMeHT; 3 — depma-auadparma; 4 — MOHTaXKHBIH OJI0K pazmepoM 3x18 M

Pucynox 6.4. Ilpumepsl 4ieHeHHs COOPHBIX NPOCTPAHCTBEHHBIX NOKPBHITHI H NePeKPbITHI

6.3.3. Ilonepeunble ceueHUs] COOPHBIX ANEMEHTOB, KaK MPaBUIIO, TOJKHBI UMETh pa3Mephl,
HE MEHee: 10 TOJIIINHE TUIUTHI 0 - 8§ —30 MM; TI0 BBICOTE CEUCHHUS OCHOBHBIX pebOep maHenei /
— 1/20 ux M=K 110 MHUPUHE ceueHus pedep naneneit b — 40 mm.

BopTtoBbie 6anmodHble 3JIEMEHTHI ClIeyeT KOHCTPYHUPOBATh, KaK MPaBUIIO, aHATOTHUHBIMH
TUIIOBBIM KEJIe300€TOHHBIM OallkaM MOKPBITUI M TEPeKpbITHL, a OOpTOBBIE PACTAHYTHIC
DJIIEMEHTHI  000JIOYEK TMOJOXHUTEILHOW TayCcCOBOM KPUBU3HBI — C TIPEIBAPHUTEIHHO-
HanpsLKEHHOM apMatypoil. bopToBble anemMeHTBl ¢ mposieTamMu MeHee 20 M JoImyckaercs
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KOHCTPYUPOBATh 0€3 MpeIBAPUTEIHHOTO HAIPSDKEHHS apMaTyPH.

6.3.4. B mMecrax neicTBHs Kpa€BbIX MOMEHTOB U MaKCUMAaJIbHBIX INIABHBIX PaCTATMBAOLINX
HANPsDKEHUN JOITyCKAeTCsl YTOJIIEHUE IUIUThI, B TOM YHUCJIE C MOMOUIbIO CJI0S MOHOJIMTHOIO
0eToHa, yKJIaJaplBaeMOro mo cOOpHBIM miuuTaM. [Ipu 3TOM HOMKHBI OBITH MPEAYCMOTPEHBI
HEOOXOJUMOE JIONOJHUTEIBHOE apMHUPOBAaHHE MOHOJMTHOTO CJ0s (HalmpuMmep, B YIVax
000JI0YEK TOJO0XKHUTENbHOM raycCcOoBOM KpUBU3HBI) M KOHCTPYKTUBHBIE M TEXHOJIOTHYECKHE
MEpPONPUATHS TSI 0OECIeUeHUs] CIEIUICHHUS MOHOJUTHOTO CIIOSI cO COOpHBIMH TaHEJSMH.
TonumuHy MIMTEl COOPHBIX 3JIEMEHTOB JOINYCKAETCS MpPUHUMATh IMEPEMEHHOM - IJIaBHO
U3MEHSIOMICHCS MKy peOpaMy WM CTYTIEHYATO!, IIOCTOSHHOHN B Mpeieiax mpoJeTa.

6.3.5. B ciryuae, korjga apmMartypsbl, YCTAaHOBJIEHHOW B COOpPHBIX 3JIEMEHTaX, HEJOCTATOYHO,
ClelyeT NpeaycMaTpuBaTh JOINOJHUTEIBHOE AapMUPOBAHHWE B BHJE IPEABAPUTEIBHO
HaANPsDKEHHBIX IOSICOB M OTAEIBHBIX IEMEHTOB WIIM CTEP)KHEH, YKJIAaIbIBAEMBIX B IIpoOLiEcCe
BO3BEJEHUS KOHCTpykKuuu. [lpenBapurenbHOe HaNpsDKEHHWE TaKOW —apMaTypbl — cledyer
OCYILECTBIIATh HATSYKEHUEM Ha OETOH U MOCIEAYOUMM 00eToHnpoBaHeM. CTep>KHU UM CETKU
JIOTIOJIHUTEIPHOTO apMUPOBAHUS JOMYCKAETCSl YKIAJAbIBaThb B CTBIKAX MEXAy NaHEIsIMU U
JIPYyTUMH 3J€MEHTaMM (Hampumep, [Uuid oOeceueHHs] Hepa3pe3HOCTH B MECTaX CONPSKEHHS
COCEIHUX 000JI0YEK).

6.3.6. COopHbIE KOHCTPYKLMU B BUJAE MaHENEH-000J04YeK, NMaHeIeH-CKIaloK (pa3MepoM,
PaBHbIM TPOJIETY MEXJAYy OINOpaMHU MOKPBITUM WM TNEpeKphITUH  3[0aHUil) CJIeayeT
IIPOEKTUPOBATH UCXOMS U3 YCIOBUS, YTO OHU U3TOTOBIIIOTCS, IEPEBO3ATCSA U MOHTUPYIOTCS KaK
TOTOBBIE TPOCTPAHCTBEHHBIE KOHCTPYKIIUH.

CoenuHeHHs SJEMEHTOB MpPH YKPYIHUTEIBHOW COOpKe JOJKHBI OBITh JOCTATOYHO
IPOCTBIMHU IS BBITIOJTHEHU S, KaK IIPaBUII0, 0€3 3aMOHOJINYHUBAHHUS.

6.3.7. B KOMOMHHUPOBAaHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKLHUAX MOKPHITHH IIUTA 000JI0UKH
WIN CKJIAJKH BBINOJHSIOTCS U3 JKele300eToHa, a OOpTOBBIE 3JIEMEHTHI, YCTPOWCTBA UL
IOJBECHBIX KpPAaHOB W Jp. - W3 CTalbHBIX ¢epM, Oanok u T.1. Ilpu mnpoextupoBaHUU
KOMOWHUPOBAHHBIX KOHCTPYKIMH pPEKOMEHIyeTcss oOecreuyuBaTh COBMECTHYIO paboTy
XKeNe300€TOHHBIX U METAJUINYECKHUX 3JIEMEHTOB MOKPBITHS WIN EPEKPHITHSL.

6.4. CTbIKN COOPHBIX KOHCTPYKIUH

6.4.1. CrTeIKM KOHCTPYKUMH IOJDKHBI OBITh HAJEKHBI M TPOCTHI MpH CcOOpKe U
oMoHOMuYMBaHUU. ClieyeT pas3indarh CTHIKM PAacyeTHbIE, NMPOEKTUPYEMbIE JUIsl BOCIIPHUSTHUSA
pacUeTHBIX YCUIIMM, U KOHCTPYKTUBHBIE (HampuMep, OMOHOJIMYEHHBIN CTBHIK MEXIY COCEIHUMHU
nanensiMu-ooosoukamMu KXKC). K KOHCTpyKTHBHBIM CThIKaM TpeOOBaHME pacyeTa Mo MPOYHOCTH
HE NPEIbsIBISIETCS.

6.4.2. PacyeT CTHIKOB 10 IPOYHOCTH PEKOMEHIYETCS TPOU3BOJIUTH B 3aBUCUMOCTH OT BHJA
nepeaaBaeMbIX 4yepe3 HUX ycuiuil. PacueTHble CTHIKM 000JI04€K, CKIIaJ0K U MHOT'OIPaHHHMKOB,
KaK IIPaBHJIO, CIEAyeT KOHCTPYUpOBaTb €O IIMOHKAaMH — Uil OOecnedeHus Iepenadu
KacaTeNbHbIX, a TAKKE CKUMAIOIIMX WM pacTATMBAOIUX ycuaui. [Ipy 3HaueHun HanpspKeHus
CIEIJICHUs OeTOHAa 3aMOHOJIMYUBAHMS ¢ OETOHOM COOpHBIX 3JIEMEHTOB 7, HE IPEBBIIIAIOIIEM
3HayeHue 0,25 Ry, B CKAThIX CThIKaX JOIYCKaeTCsl yUUThIBATh CONPOTUBIICHUE TPEHUIO.

CxeMbl CTBIKOB NPUBEEHBI Ha puc. 6.5.

25



TITIIIIS Y

J
<Y H_ 3 \ﬁ
- =g b_ R
| / [ s\\
,ﬁ | 7 . G
I 4
e IR
#
i S S S 7
| | N .IL_ %%
-t . TP i N\\\
N ST
| s | W _w /1731
La VA .I+.“.l\nu
3. Q o) fa_— gie

Ty i—lr TN

R T \\;'\

26



a — CKaThI{ CTHIK ITaHENEH CO CBAPHBIMU HAKIIAIKAMU; O — TO XKE, C TIePEITyCKOM apMaTypEI;

6 — TO XK€, C OTTUOAMU TIPU HATHYNH CABUTAIOIINX YCHIIHIA;, 2 — PACTSHYTHIA CTBIK; 0 — TO K€, IIPU HATHIHH
CABHTAIOIINX YCHJIHIA; € — CTBIK CO CBAPHOW HAKJIAJIKOW U IITIOHKAMH, Pa0OTAIOIIHNI Ha CABHT; )¢ — TO XK€,
HCIBITHIBAIOIIMK CIKaTHE C M3rMOOM; 3 — CTBIK IaHejel BUcsuel 000JI0YKH Ha BAHTE; ¢ — CTBIK IIaHEICH 1

nradparMbl CMEXXHBIX 000JI0YEK U CXeMa IIITOHKH CTHIKA; | — maHesb; 2 — 3aKiiagHas 1eTaib; 3 —
COCIMHHTENbHAS HaKIaIKa; 4 — OETOH 3aMOHOJIMYUBAHUS; 5 — MPOJONIbHAS apMaTypa CThIKa; 6 — BaHTa B TpyOKe
C 3aLIMTHON cMa3Koi; 7 —auadparMa ¢ BbIIIyCKaMU apMaTypbl; S — CBapHOM 1I0B; 9 — IIMOHKH.

Pucynok 6.5. Cxema CTBIKOB COOPHBIX KOHCTPYKIMIA

6.4.3. B cThIKax ke’e300€TOHHBIX IEMEHTOB CO CTAIbHBIMU auadparMamMu U OOPTOBBIMHU
3JIEMEHTaMHU BMECTO IIMOHOK B METAJUIMYECKOW KOHCTPYKIMM CIIeAyeT NpeaycMaTpuBaTh
XKecTkue ymopbl (puc. 6.6) wumm crepkHEeBble aHKepbl. JKecTkue ymHopsl Clexyer
npeaycMaTpuBaTh TaKKe B CThIKaX C JKeJIe300€TOHHBIMH AuadparMaMu - B cilydae, €Ciu
IIMOHOK HEJIOCTATOYHO ISl BOCIIPUATHS CIIBUTAIONINX YCHITHA.
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1 — cTanpHOM ynop; 2 — IIMOHKY; 3 — OCTOH 3aMOHOJIMYHBAHUS.

Pucynok 6.6. CxeMa CTBIKOB eJ1e300eTOHHBIX U MeTAJUITHYECKUX JIEeMEHTOB

6.4.4. Coenunenue apmaTypbl B CThIKax CIEIyeT OCYIIECTBIATH CBAPKOW CTEPIKHEH C
3aKJIaTHBIMU JETASIMU WIH MKy co00i, a TakKe MyTeM MepernycKa KOHIIOB CTEP>KHEH U CETOK
cormacao ykazanusm ['OCT 14098 u I'OCT 10922. Jlns yMeHBIICHHS IJIWUHBI TEpenycKa
apMaTypHBIX CTEpXKHEH JOMyCKaeTCs WX CTHIKOBAHHME C TIOMOIIBIO TMEpemycka TeTelb
TUaMeTpoM (WJIH pa3MepoM CTOPOHBI) He MeHee 10d ¢ 3a/eKoi B OB KaXI0W METIN Ha ITTHHY
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He MeHee 15d (3mech d — numameTp CTHIKYeMBIX cTepkHeid). Ilpu pacmonokeHuu merenb B
BEPTUKAJIbHON IUIOCKOCTH BHYTPU TM€TENIb IO HMX MEpPUMETPY JOJKHBI OBbITh 3aJI0’KEHBI
MPOJIOJIBHBIE TI0 CTHIKY CTepkHU (puc. 6.5, 2, 0). [Ipu pacnonoxkeHnn neTesb B TOpU30HTAIBHON
IUIOCKOCTH K HUM CJIeZlyeT IpUBapUBaTh MPOJOJIbHBIE CTEPXKHU. PacueTHble CTBIKM Ha MEPUOJ
MOHTa)Xa JOIMYCKAaeTCsl TMPOEKTUPOBAaTh 0€3 OMOHOJIWYMBAHUS, IpelycMaTpuBas mepenavy
BO3HHKAIOIIMX B HUX YCUJIMH Yepe3 COeAMHUTENbHbIE MEeTANINUecKue Aetanu (puc. 6.5, o).

Mertamuinyeckue JeTaal CTHIKOB JOJDKHBI OBITh 3alIMIICHBl OT KOPPO3MH COTJIACHO
tpeboBanusm CII 28.13330.

6.4.5. PazMep MIMpHUHBI CTHIKOB CIIEIYE€T Ha3HayaTb C y4€TOM JIOMYCKOB JJi1 pa3MepoB
coOupaeMbIX JIEMEHTOB U MIPUHUMATh paBHBIM He MeHee 40 MM U, Kak mpaBuiio, He Oonee 150
MM.

IIpouHocTh GeToHa COOpPHBIX 3JEMEHTOB IPU MECTHOM C)KaTUM B CTBIKE JOJDKHA OBITh
obecrieueHa.

[HupuHa pacKpbITUS TPEIIMH HAa YPOBHE apMaTyphl JODKHA ObITh HEe 0oJiee TOMyCTUMOI 1o
CII 63.13330.

6.4.6. /Ins cokpamieHuss pa3MepoB W KOJMYECTBA 3aKIaJHBIX JETAlled U CTEpIKHEH,
NPOCKTHPYEMBIX B CTBIKE, a TaKXKe Uil YIpPOIINEHHs padoT IO CTHIKOBAaHUIO apMaTyphl,
JIOITyCKAETCsl OCHOBHYIO apMaTypy B 3JIEMEHTaX U B CTBIKAX MOKPBITMH COCPEOTOYMBATH Ha
OTJENFHBIX y4YacTKax B 30HE pedep, mepecekaeMbIX CTHIKOM, a IpPU OTCYTCTBUU pebep - Ha
Y4acTKax MPOTSHKEHHOCTHIO B 5-10 TONIIMH IUIMTHI IPU PACCTOSHUM MeXAy ydacTkamu B 10-20
TOJILIUH TIJIUTHI.

6.4.7. B cThIkax 3J€MEHTOB, pabOTAIOIUX Ha PACTSHKEHUE WIM U3rH0, BCE pacTArHBArOIIUe
YCHJIUSI JIOJDKHBI OBITH BOCTIPHHSITHI apMaTypol (Kak MpaBHIIO, SIBISIOUICHCS MPOJOKEHUEM
OCHOBHOM apMatypbl pedep CTBIKyEMBIX JIEMEHTOB).

B cThIKax, BOCOPUHUMAIOIINX KAacaTeIbHbIE YCHUIIMS CABUIA C OMOUIBIO IIIOHOK, pa3Mephl
BBICTYIIOB M yriyOneHuil, oOpazyembix B OeToHe COOpHBIX OJJIEMEHTOB M B OETOHE
3aMOHOJINYMBAHUS, JOJKHBI YJIOBJIETBOPSTH pacuery IUNOHOK Ha cMmstue () u cpe3 (¢ 1o
dbopmynam:

O1 <Ry Ity ni (6.1)

Q2 <2 Rb; hk Zk 1473 (62)

3nech Rp, Rp - pacueTHble CONPOTUBIECHUS OeToHAa COOpPHBIX 3JIEMEHTOB WM OeToHa
OMOHOJINYMBAHUS COOTBETCTBEHHO MPU OCEBOM C)KATUU U PACTSKEHUH;

I, hi, t - nuHA, BBICOTA U TTyOWHA IIMOHOK (pHC. 6.5, u).

Ecnu gepe3 cTBIK mepenaroTCsi MECTHBIE CIBUTAIOIIME YCWIWS, TO INIOHKU YYUTHIBAIOT
TOJILKO B 30HE JICHCTBUS ATUX YCUIIUH, IPU ATOM JIBE€ KpaHUX IINOHKU HE YUYUTHIBAIOT.

['nOkue BBIMYCKHM apMaTypbl W COCIUHEHHS 3aKIagHBIX JeTalel, pacroyioKEHHBIE
NEePHEHINKYJIAPHO K OCH CTBIKA, KaK MIPAaBUJIO, HE YUUTBHIBAIOTCS B pacyeTe Ha YCWIIUS C/IBUTra.
WX ycraHaBaMBalOT JJ1 BOCIIPUSTHSI BO3SMOYKHBIX PACTATUBAIOLIUX YCUINN, IEPIEHIUKYISIPHBIX
OCH 1B, M IO KOHCTPYKTUBHBIM cooOpakeHusiM. Eciiu Takoe apMupoBaHHE MOXKET MOJHOCTBIO
BOCIIPHHATH JaHHBIE PacTATMBAIONIMe ycwinsd, To B Gopmyie (6.2) BMecTo 2R) TOMycKaeTcs
NpUHUMATh 3R},

Ecnu mmoHouHsld 0B 00KaT ycuinueM N, MepHeH UKy ISPHBIM IUIOCKOCTH 111Ba, TO BBICOTY
IINOHKH JIOMyCKAeTCsl ONPEEIATh 0 popMyie:

he = (Q2—~0,7N) / 2Ry It - i), (6.3)
U TIPUHUMATh YMEHBIICHHOW MPOTHUB BBICOTHI, OMPEIEICHHON 10 dopmyiie (6.2), HO He Ooiee
YyeM B JiBa pasa.

6.5. OTBepcTHs U IPOEMBbI

6.5.1. OtBepcTHst W TPOEMBI Pa3INYHON (HOPMBI B TOHKOCTEHHBIX IMPOCTPAHCTBEHHBIX
KOHCTPYKIIMSAX JIOIYyCKAETCSl YCTpauBaTh B IpeJesiaX pPacCTOSHHUS MEXIy AuapparMamMu HIIH
pebpamu kectkocTd. CBETOBBIE TPOEMBI MOTYT TaKXKe YCTPaWBaThCS C TEpenaioMm
HOBEPXHOCTEH MOKPBITHS WK IyTEM Pa3ABHKKH 000JI09€K, CKJIQJ0K HIIH CBOJIOB.
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[Tpu GonpmUX pa3mMepax MPOEMOB B IUIUTE PEKOMEHIYETCS MPEAyCMaTPUBATh PACIIOPKU U
PacKOChI, KOTOPbIE BMECTE C OKaUMIIIONUMHE peOpaMu 00pa3yroT paMmy Wik Gepmy, CIOCOOHYIO
BOCTIDHHATH HOPMaJbHbIE UM KacaTellbHbIC YCWIWS, WIH TOJBKO HOPMAJbHBIC YCHIIHSL.
Jlomyckaercsi TMPHUMEHEHHE CICIUAIBHBIX METAUTMYECKHMX KOHCTPYKTHBHBIX —3JICMCHTOB,
00eCTIeYnBaIOIINX TMPOYHOCTh M JKECTKOCTh JKEJIe300€TOHHBIX JJIEMEHTOB 000JI0UeK ¢
OTBEPCTUSAMU H TOICPKUBAIOIINX CBETOIPO3PAYHBIC ITAHEIIH.

6.5.2 IIpum pasmepax mpoeMoOB, IMpPEBHIMIAONIME YKa3aHHble B T1.6.5.1, Hampumep
PAcCIIONIOKEHHBIX B CBOJIAX MEXKIy apKaMH-IradparmMaMu 2 ¥ MONEPEYHbIMUA OATTKaMH 3 C IIarom
12 M (puc.6.7), cBETOBbIE NPOEMBI CHAOXKAIOTCS CAMOYpPAaBHOBEIICHHBIMH HANpsATraeMbIMU
cucreMamu | (Ha pUCYHKE yKa3aHbl METATMUECKUE 3aTSHKKH 4, KOJOHHBI 5 U Kelle300€TOHHBIC
TUTUTHI 6).

Pucynok 6.7 — CBeToBBI€ IPOEMBbI, PACTIOT0KEHHBIE MEKIY apKaMH-AuadparMamMu ¢ marom 12 m

Hanpsiraemas cuctema (puc.6.8) BKIto4aeT B ce0s BEpXHHUE U HU)KHHE HAKJIOHHbBIE CTEPIKHU
3, cOeIMHEHHBIE C YTIIaMu STYeKH B popme poMOa, 00pa30BaHHBIX KOHTYPHBIMHU dJIEMEHTaMU 4,
M KOHIIAMM LEHTPAJIBHOM METAJUNIMYECKOW CTOWKM 5. 3aJaHHBI YPOBEHb pPacTSDKEHUS B
HAKJIOHHBIX CTEP)KHAX CO3JAaeTCs] HM3MEHEHHEM JJIUHBl CTOMKM 5 C IOMOIIbIO HAaTSHKHOTO
YCTPOMCTBA MIM CBEMHOrO JOMKpara 6. VYka3zaHHas CUCTeMa SBISIETCS  ONOPOM
CBETOINPO3PAYHOrO MOKPBITUS U JIEMEHTOM KECTKOCTH.

Pucynok 6.8 — CBeTOBOIi MpoeM ¢ HANPsAraeMoi cucTeMoit

6.5.3. OTBepcTus B TuIMTE 000JIOYEK M CKIAOK C pa3MEpPOM CTOPOH (WJIM JHAMETPOM) HE
Oonee 150 momyckaeTcss ycTpauBaTh 0€3 CHEIMAIBHOTO YTONIIEHUS Kpas TIUIUTBI, HO C
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YCTaHOBKOW KOHCTPYKTHBHOM apMaTypbl, OKaUMJISIOLIEH OTBEPCTHE, TUAMETPOM HE MEHEE 8 MM
npu 6 > 30 mm.

OTtBepcTrss pEKOMEHIYETCS IPOEKTUPOBATh KPYIJIBIMH, OBAJIBHBIMU WJIM MHOTOYTOJIbHBIMU
C OKPYIJIEHHEM YTJIOB PAJHYCOM 7 = 20.

6.5.4. B 30He oTBepcTMii IUIUTHI pa3MepoM Ooisiee 150 Kpas ee MOJKU JOJKHBI MMETh
YTOJILEHUE U apMUPOBAHHE, YCTAHABIMBAEMOE pacueTaMH. YTOJILEHHUE CIEAYyET IPUHHUMATh
BBICOTOW > 30, MMUPUHON > 20 W IUIOMIAABI0 CeUeHHWU OeToHa W apMaTypbl HE MEHee 4YeM
IUIOIAJb CEUeHHUs] OETOHa M apMaTrypbl B IONEPEYHOM CEUCHMM BBIPE3aHHOM YacTH IUIMTHI.
OTtBepcTus, yCTpauBaeMble B PACTSAHYTHIX IOJIKAX, JOJKHBI UMETh B YTOJIIEHUSAX KOJIUYECTBO
apMarypbl, JOCTaTOYHOE JUIs BOCHPUATUS YCHUJIMS, NMPUXONAIIErOCS HA BBIPE3AHHYIO 4YacThb
HOJIKH.

1 - apmarypa; 2 — CTBIK apMaTypsl ¢ iepermryckoM Ha 30d uny paBHOIPOYHBII CBapHOI CTHIK.

Pucynok 6.9. Oxaiimisioliiee apMUpoOBaHue 0TBEPCTHI

6.6. le¢popmanmoHHbIe MIBbI

6.6.1. B mpoCTpaHCTBEHHBIX MOKPBITUSAX W TMEPEKPBITUIX CIEAYyeT MPEIyCMAaTpUBaTh HX
pa3pe3Ky TMOCTOSHHBIMU W BPEMEHHBIMH TEMIIEPATYpPHO-YCAIOUYHBIMH IIIBAMU, PACCTOSHHE
MEX1y KOTOPBIMH HAa3HAYalOT B 3aBHUCHMOCTH OT KJIMMAaTHYECKUX YCJIOBUN, KOHCTPYKTHUBHBIX
0COOEHHOCTEH COOPYKEHUS, TOCIEA0BATEILHOCTH TPOU3BOICTBA padboT u T.11. Kpome Toro:

B MHOTOMNPOJIETHBIX TMOKPBHITUSX JAe(QOpPMAIOHHBIE WIBBI CJEIYyeT YCTpauBaTh MEXIY
napHbIMU OOPTOBBIMH 31eMeHTaMu (puc. 6.10);

B CKJIAUaThIX M BOJIHUCTHIX CBOAYATBHIX MOKPBITHIX Je(hOPMAIMOHHBIE IIBBI, C IIEJIBIO
MOBBIIIEHUS] MX BOJOHENPOHUIIAEMOCTH, PEKOMEH/IyeTCsl IPOSKTHUPOBATh Ha TpeOHE Y CKIIaJIKU
WM BOJIHBI CBOJIA;

TEeMIIepaTypHO-yCaqouHble aedOopMalid MPOCTPAHCTBEHHBIX KOHCTPYKUUN  JOJKHBI
KOMIIEHCHUPOBATHCS 3a CYET TMOKHUX MM KayalolUXcsl KOJIOHH, a TaKKe IapHUPHO MOJBHKHBIX
WIH ypyro-1ehopMUpPyEeMbIX (MOTMMEPHBIX MPOKIAI0K) OMOPHBIX YCTpoicTB. [Ipu Gombimx
(100 m m Oomee) mpojeTax, Kak MPaBHJIO, MPUMEHSIIOT CBOOOIHO TMOJATIMBBIC OMOPHI MPHU
YCIIOBUU HETIOABI)KHOTO 3aKPETUICHUSI TIOKPHITHS HE MEHEE YeM B JIByX TOYKaX MO CTOpPOHAM
KOHTYpa WU B yIiax;

nedopMaIMOHHBIE TIBBI MOKPBITUS TOKHBI COBIATATh CO IIBAMHU, MIEPEPE3AIOIIUMU CTEHBI,
€CJIM CHEIHaIbHO HE MPETyCMOTPEHbI MEPOIIPHUATHS ISl HE3aBUCUMOTO 1e(OpMUPOBAHUS CTEH
U TIOKPBITHS.
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a — B HanpasJeHWH /,; 6 — B HaIIPaBJICHUH [,
1 — GoproBas Ganka; 2 — ¢epma-guadparma; 3 — 000s109Ka; 4 — KOJOHHA; 5 — IIIOB.

Pucynox 6.10. Ilpumep penieHusi TeMIIEPaTyPHOI0 HIBA

6.6.2. ITokpeITHS C KPYTJION WX C TIOJIUTOHAIBHOU (hOpMOH B I1aHe (00O0JOUKHM BpaIeHUs,
CKJIa[TYaThie KyIoJia U T. I1.) fuaMeTpoM Oosee 40 M, B KOTOPBIX HE MOTYT OBITh MIPEIyCMOTPEHBI
neOpMAaIMOHHBIC TIBHI, JTOJKHBI OMIUPATHCS 110 KOHTYPY Ha TMOKHE KOJIOHHBI WU TTOIBHU)KHBIC
OTMOpHl B pPagUATbHOM HAMpaBICHUH, JIOMYCKAIOIIME KOMIICHCAIUIO TEMIEPATyPHBIX U
ycaZ0uHbIX aedopmartuii.

6.6.3. B pacmopHbIX MOKPBITUSAX MposieToM Oonee 40 M, ONMUPAIOIIUXCS KECTKO WU
HIAPHUPHO HETMOCPEICTBEHHO Ha (yHIAMEHTHI, TEeMIEpaTypHO-YCaJ04HbIe IedopMaIuu
CJIelyeT YYUTHIBATh KaK MPH pacuere, TaK U MPH KOHCTPYHUPOBAHUU.

7. CBOJIBI

OCHOBHBIE MOJI0KEHUSA

7.1. CBoabl TpPEICTaBISIOT COOOH HECYIIYIO >KeIe300€TOHHYIO IPOCTPAHCTBEHHYIO
KOHCTPYKLHMIO TOKPBITUS B BUAE M30THYTOH BAOIb OCH TJaJKOW WJIM BOJHHUCTOM IUTUTHI,
oOafaroiieit paciopom u padoTaroliei Ha ckaThe ¢ U3THoOM.

CBoauarble  MOKPBHITHS ~ CIEAYeT MpPOEKTUpPOBaTh, Kak MpaBWiIo, U3  COOPHBIX
XKeNe300€TOHHBIX ~ JJIEMEHTOB Uil  NPSMOYTOJIBHBIX B IJJaHE  OJHOIPOJIETHBIX WM
MHOTOIIPOJIETHBIX 3JaHUN C OMUpaHUEM IO TMPOAOIBHBIM KpasM (BIOJb OOpasyroliei) Ha
KOJIOHHBI, CTEHBI MJIM HEOCPEICTBEHHO Ha (D)YyHIAMEHTHI.

Paciop cBomoB BocmpuHUMaeTcs 3arTsbkkamMu (puc. 7.1) W3 cTaNM WM Kene300eToHa,
NONEPEeYHBIMU CTEHaMH, pamaMmu, KoHTpdopcamu wunu ¢yHnamentamu (puc. 7.2). Ilpu
MPOEKTUPOBAHUU CBOJOB CJIEIYET YYUTHIBATh IMOAATIMBOCTb 3JEMEHTOB WM KOHCTPYKIIMA,
BOCTIPMHUMAIONIMX pacrop. s CHIKEHUS] MOJATIMBOCTH MOIMEPEYHBIX CTE€H, KOHTP(POPCOB U
(byHIaMEHTOB cleAyeT NpeayCMaTpUBaTh 3aTSKKH, PACIIOIOKEHHbIE HIKE YPOBHS MOJa.

7.2. OuepTanue cBoja cieayeT NPUHUMATH TI0 AyTre OKPY>KHOCTH, apaloJIbl, IIETTHOW JTMHUU
WM IPYTUX, OJU3KUX K HUM KPUBBIM. CBOJIBI MPU3MATHYECKOTO (TIOJUTOHAILHOTO) OYepTaHuUs
COCTOSIT U3 MPSMOJIMHEHHBIX YUYACTKOB, BIMCAHHBIX B YTy YKa3aHHBIX BHIIIEC KPUBBIX.

OuepraHue CBOJIOB, CEKLIUU KOTOPBIX COCTOAT U3 TPEX U OOJIBIIET0 KOJIWYECTBA 3JIEMEHTOB,
JUI COKpAIIeHUs 4YMCIa TUIOPa3MEpOB DSJEMEHTOB PEKOMEHIYeTCsl NPUHUMATh MO Jyre
OKPYHOCTH.

7.3. Ctpeny moabemMa CBOJOB (B KIIIOYE) B 3aBUCMMOCTH OT HA3HAUYEHHUS U Pa3MepoB
MEPEKPHIBAEMOr0 MOMEUICHHSI, CTIOCOO0B BOCHIPUATHUS paclopa, apXUTEKTYPHBIX TpeOOBaHUN U
NpyTUX YCIOBHHA pEKOMEHAyeTcs NpuHUMaTh B mnpenenax ot 1/2 po 1/10 BenuuuHbI
MEPEKPHIBAEMOTO MPOJIETA.

Ty

Pucynok 7.1. CBoaBbI € 3aTAKKaAMH Pucynox 7.2. CBoabl 0e3 3aTsikeK
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7.4. ITo hbopme momepeuHoro ceyeHus (BI0Ib 00pa3yromeil) CBOAYaThIE TOKPBITUS IENIATCS
Ha IMJIMHAPUYECKHE (C MPSIMOJIMHEHHON oOpa3syromell BepXHel MOBEpXHOCTH), CKIaayaTbie U
BOJHUCTBIC. [IpHgaHMe MONEPEeYHOMY CEUYEHHIO CBOJOB CKJIAA4aToro (TPeyroybHOro,
TPaNelMEeBUIHOTO) WM BOJHHCTOTO O4epTaHus (pHc. 7.3) MOBBIIIAET HECYIIYIO CIIOCOOHOCTH
CBOAYATHIX HOKpI)ITI/II\/JI 1 MMO3BOJIACT CYIIECTBCHHO YBCINYNUTDL UX IIPOJICT.

[To ycnoBusSIM M3TrOTOBIICHHS 3JIEMEHTOB COOPHBIX CBOJYATHIX IOKPBITHHA, yI0OCTBY
YKIAAKH YTCIUIUTCIIA U YCTpOﬁCTBa KPOBJIM MPCAITOYTUTCIIBHBI MUJINHAPUICCKUC U CKIIAAYaThIC
OYepTaHUsI CBOJIOB.

COopHblE ~ 3JIEMEHTHl  CBOAYATBIX  IMOKPBITUH  PEKOMEHIYETCS  M3TOTOBIATH  C
apOU3OJISIIMOHHBIM CIIOEM, YTEIUTUTEIEM U CII0EM KPOBEIBHOTO KOBDA.

7.5. Cxnamgatsle W BOJHHCTBIE CBOJBI JOIYCKaeTCs IPOEKTUPOBAaTh 0€3 ycTpoicTBa
TEeMIIEPaTyPHO-YCaJ0UHBIX IIBOB, IPU TOM IPOAOJBHBIN KapKac 37aHus, CIy>Kallldid OMmopon
JUIL  CBOJIOB, JIOJDKEH OBITb pacCcudTaH Ha TeMIepaTypHble BozneWcTBus. B cioydae
HEOOXOAMMOCTH YyCTpoiicTBa Ae(OPMALMOHHBIX INBOB B KapKace 3JaHHS B CBOJAX MEXKIy
CKJIaJIKaMU WJIM BOJIHAMH TaKKe CJEIyeT yCTpamBaTh JeOPMALMOHHBIE BB, IEPEKPHIBAEMBIC
KOMITCHCATOPaMH.

CKJIaI[KI/I WM BOJIHBI CBOJOB, IIPHUMBIKAIOIHUE K I[e(l)OpMaHI/IOHHBIM mBaM, CICAYyCT
KOHCTPYHPOBAaTh C 3aTsHKKaMH-pacliopkamy, auagparMaMd © T. 1., HCKIIOYAIOIIUMHU
BO3MOXHOCTB [[e(bopMaHI/II/I KOHTYpa X NOICPCYHOr0 CCYCHU.

a.
<
Tun I 6

I

Tun I -':f m

Tum 2 TN

Tun 3 “"‘I: v\\\\__j

Tory
—t
£
2

() ()

a — UWIMHAPUYECKUE CBOJIBI, 6 — CKJIaI9aThie CBOJBI (TUIHI 1 U 2); 6 — BOJHUCTHIC CBOAKI (THITH 1, 2, 3)

Pucynok 7.3. llonepedHble ce4eHUs CBOAYATHIX MOKPbITHIA

7.6. IIpu ycTpoiicTBe B CBOAYATHIX MOKPHITUSAX MPOEMOB AJISI 36HUTHBIX CBETOAIPAIIMOHHBIX
¢doHapel, BBITSHKHBIX IIAXT U APYTUX MPOEMOB CIEAYET YUYUTHIBATh yKa3aHUs M. 6.5 HACTOSAIIETO
CIl. [lomyckaercs moABeHIMBaThL K CBOJAAM KpaH-OalKd WM JApyroe TIpy30MobeMHOE
o0opyI0BaHHE, a TaKkXKe TPyOOIpoBOIbI, IJOUmAIKU M T. M. [Ipu 3TOM cocpenoTouyeHHBIE
Harpy3kd pPeKOMEHJyeTcs IMPHUKIaIbIBaTh B MECTaX PACIHOJIOKEHUs MOJIKPEIUIIOMMX pedep u
NIEPEIOMOB [TOBEPXHOCTHU CBOJIA.

7.7. CBoapl ciaenyeT NpOeKTUPOBATh U3 TSHKEJIOro WK Jierkoro O0erona. [IpoekTHbIE KilacChl
OETOHOB Clle[lyeT Ha3Ha4yaTh MO pacyeTy ¢ ydeToM pekoMenpaanuii m. 5 nacrosimero CII. I1IBbi
MEXIy COOpPHBIMH DJIEMEHTAMH CBOAYATBHIX TIOKPBITHMM  cleAyeT MpPOeKTUPOBaTh C
OMOHOJIMYUBAHUEM MEJIKO3EPHUCTHIM OETOHOM KJlacca Mo MPOYHOCTH Ha cxatue He MeHee B15.

7.8. MoHONUTHBIE CBOJIBI CIIEAYET MIPOEKTUPOBATH MPEUMYIIECTBEHHO LUIMHAPHIECKUMH, C
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ouepTaHueM, OJIM3KUM K KPUBOU JIaBJICHHSI OT TIOCTOSIHHON Harpy3ku. B cBomax mposierom Gosee
12 M crneayeT mpexycMaTpuBaTh MOAKpEIUISIONINE peldpa, pacrojioKEHHbIE B HaIpaBICHUU
MEepPEKPHIBAEMOT0 CBOJIOM TipoJieta. [IpM MpPOEKTUPOBAHWM MOHOJMTHBIX CBOJOB CJEHYET
YUYUTBIBATh peKOMeHAauuu pasnaena 6.1 nacrosmero CII.

Pacuer cBOOB

7.9. Pacuer CBOJOB pPEKOMEHIYETCS TMPOM3BOAMTH KAk JIBYXIIApHUPHBIE WU
TpeXIIapHUpPHbIE (IIPU HAJIWYMM LIAPHUPHOTO CThIKA B KJIIOYE CBOJA) TOHKOCTEHHBIE apKH.
Pacuer cnemgyer mpou3BOAMTH ISl CEKLMM LMIUHAPUYECKOTO CBOJA, CKJIAJKU WM BOJHBI
CKJIa{4aToro JMOO0 BOJHUCTOrO cBoja. llpum 3TOM cedeHue CKIaJOK WM BOJIH NMPUHUMAETCs
HepegopmupyemMbiM. OCOOCHHOCTH PabOTHI KPAaHUX BOJIH CBOJIOB B TIONIEPEYHOM HAIIPABJICHUN
CJeAyeT YUYUTHIBATH 10 pekomeHaanusaM 1. 7.20 nacrosmero CII.

CBoAbI 110 MPEENIbHBIM COCTOSIHUSIM CIIEyeT paccuuThiBaTh 1o ykazanusm CII 63.13330 u
¢ yueroMm pekoMengaumi n. 4.2 Hacrosiuero CII. IIpu pacdere cBOAOB BEIMYMHBI HArpy30K U
Bo3aeiicTBuil npuHuMarot corsiacHo CII 20.13330. [Ipu pacuere 351€eMeHTOB, BOCIPUHUMAIOIINX
ONOpPHBIE PEAKLUU CBOJOB (3aTSKKH, OMOpPHBbIE (epMbl, KOHTPPOPCHI U T. II.), CHETOBYIO
Harpy3Ky clielyeT IpUHUMaTh PAaBHOMEPHO paCIpeeICHHON [0 BCEMY IPOJIETY CBOJA.

CocpenoToueHHbIe Harpy3Ku OT IOJBECHOIO 000pyI0BaHMs, a TAKXKE MOJIOCOBBIE HAIPYy3KU
JIOTIYCKAeTCsl YUUTHIBATh MPU pacyeTe TOJIbKO TE€X CKJIAJOK WM BOJH CBOJAA, K KOTOPHIM OHHU
HEMOCPEJCTBEHHO NMPHJIOKEHBI, - 0e3 yueTa UX B3aUMOJEHCTBHS CO CMEKHBIMU CKJIaJIKaMU WIIN
BOJIHAMH.

7.10. TIpu pacuere CBOJOB MOCTOSHHOTO CEUYEHUS CO CTpeiod moabema f > [/ 8 ciemyer
YUUTBHIBaTh JIOMOJHUTEIbHYIO HAarpy3Ky gy, BbI3bIBAEMYIO YKJIOHOM IOKDBITHS B CEUEHUSIX Ha
PACCTOSIHUU X OT OMOpPbI, KOTOPasl YBEJIMUUBACTCA B HAIIPABJICHUU OT KIIOYa K msraMm (puc. 7.4)
10 KPUBOH U ompeAensieTcs no popmyre:

1
cos @

8x=8 -1/, (7.1)
TAC g — IMOCTOssTHHAsA HAarpys3ka B KJIFOUC CBO/IA.
g1 — TOCTOSIHHAsI Harpy3Ka Ha OIope CBOAA;
( — yT'OJI HAaKJIOHA KacaTeJIbHOH K OCcH CBOJIa B paCCMaTpuUBacMOM CCUCHUMU.

Pucynok 7.4. PacuetHasi cxema cBojaa

[Ipu ouepTanum ocu CBOJIOB MO Jyre OKpy)HOCTH (puc. 7.4) 3HaueHus Ry, @, y, S CAeAyeT
onpeAensTs no Gpopmymnam:
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R P+art

0 8 f

= arcsin 0.5/-x].
Q R, ;

2

y=f=Ro(1-cos ¢);

s = 2R, arcsin L .
2R

0

(7.2)

(7.3)

(7.4)

(7.5)

[Ipu pacuere ckiIagyaTbiX CBOAOB C TPEYTOJbHBIM OYEPTAHHEM IONEPEUHOIO CEUCHUS,
pacrnop KOTOPbIX BOCIPHUHHMAETCA 3aTsDKKaMH, PAcloIOKEHHBIMU B BYX YpoBHsX (puc. 7.9 u
7.10), cienyer MpUHUMATh, YTO YCHJIHS MEXIY 3aTsHKKaMU PacHpeleNssioTcs paBHOMEPHO, a
pPaBHOJICHCTBYIOIIAS YCHUIIMN B 3aTSKKAX PacIojio’KeHa B CEpPeIMHE PACCTOSHUS MEXTy HUMH 110

BBICOTC.

7.11. @opmynbl [Js ONPEACICHUS OIOPHBIX pEaklUid B JBYXIIAPHUPHOW apKe IpHU
pPaBHOMEPHO pacrpeAesieHHOW Harpy3Ke, Mpy Harpys3ke, yBennuuBaromeics k matam (m. 7.10) u
IIpU OJAHOCTOPOHHEW HArpys3Kke, C YY4ETOM BIUSHHUS CMEILEHUS OIOp U yIPyroro o0xatus apku
Ha BEJIMYUHY pacropa npuBeAcHbI B Tabm. 7.1.

Tabonuua 7.1

Cxema Harpysku

BepTukansubie peakuuu

g
};é | i
Vak AVs
9x
Gr o
Vs ’i;’vg

Va

Vi=Vy =gl/2

VA:VB :I’I’I]g]l

VA:3pl/8
VB :pl/8

H=kgl/(8))

H=m2kgjl

H=kpl/(16 )

KoaddutmenTst m; u m; NpUHAMAIOTCS 110 Tadu. 7.2.

Tabnuma 7.2
f/l m;j mj f/l mj m;
1/2 0,061 0,007 1/5 0,142 0,093
1/3 0,099 0,031 1/6 0,15 0,116
1/4 0,127 0,061 1/7 0,155 0,15
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Harpy3ky g1 B OTIOpHOM CEYEHHUH CIIeAyeT OnpeaeysTh mo popmyne (7.1), mpuHUMas yroi ¢
PaBHBIM yIJIy HaKJIOHA JIEMEHTOB CBOJIA, IPUMBIKAIOIIUX K OTIOPAM.
KoadduuueHT k, yuuThIBalOmUi BAMSHAE CMEILECHHS MAT BCIEACTBUE YIPYTOro yATHHEHUS
3aTsDKEK U 00)KaTus CBOJOB Ha BEJIMUMHY PacIopa, ClIeIyeT ONpeaelaTh 1o popmyie
1

k= —— : (7.6)
n
1+1876—| —— +—
FA\E 4 A
rac I n A — MoMeHT HHCPLUH W IJIOMAAb IMOIIEPECUYHOIO CCUCHHUA CKIIAJKW WM BOJIHBL
CBOJIA;
A, v E, — miomaap MomnepeyHoro CeYeHuss U MOIYJb YIPYTrOCTH CTAlbHBIX 3aTSHKEK B

npezenax OJHOW CKJIAIKU WM BOJIHBI CBOJA; JUISL Kele300€TOHHBIX 3aTsHKEK MPH Harpyskax,
JEUCTBYIOIINX MTOCIIE UX 3aMOHOJIMYUBAHMS, CIIEYeT YUUTHIBATh pab0oTy OETOHA ¢ TPEIMHAMY;
n — k03¢ punmeHT, npuHUMaeMBblii B 3aBUCUMOCTH OT MOJIbeMa CBOJia 1o Tadi. 7.3;

Tabnuna 7.3
frl Hmuna ocu | Koaddumument fll Hmuna ocu | Koaddumument
cBoaa S* n cBoia S* n

1/2 1,571 - 1/6 1,071 0,881

1/3 1,281 0,696 1/7 1,051 0,911

1/4 1,16/ 0,785 1/8 1,04/ 0,931

1/5 1,11 0,843 1/9 1,03/ 0,942
1/10 1,02/ 0,952

*CBo/1 OUEpUEH IO IyTe OKPYKHOCTH.

E'— monynb nedopmanuii 6eToHa C y4eTOM HOJI3YyUYECTH U MOAATIMBOCTH IIBOB MEKIY
HaHEISIMU HJIH 3JIEMEHTaMH CBO/Ia, OTpeessieMblil o Gpopmyrie

1
!

E7 w0 h,’ 7D

7+7

E, 1k

371eCch £, — HayalbHbIM MOy YIPYTOCTH OETOHA;

lp — [IHMpHUHA ITAaHCIW WK JJIMHA 3JICMCHTa CBOJA B HAIIPABJICHHUHN IICPEKPBIBACMOIO
poJIeTa, M;

h, — TONIIMHA IPUBEJCHHOTO CEYEHNUs MaHeNu (1. 7.14) nim sneMeHTa cBoja;
hy — BBICOTA 3aMOHOJINYEHHOTO 11IBA.
[Tpu BocipusATHH pacriopa cBoJ0B KOHTphopcamu, pyHIaMEHTaMH, MTOTIEPEYHBIMU CTCHAMH
WM JPYTUMH KOHCTPYKIUSIMH 3HaUeHue Kodpuirenta k cieayer onpeaensits no hopmye

k= ! (7.8)

1+1,8761(2AE+nj
f2 / A

rae A - TOPU30HTAIBHOE CMELIEHHE MATHI CBOAA TPU €AMHUYHON BEJIMUMHE pacniopa H.
[Ipu pacyere Ha TemmepaTypHbI€ BO3JACHCTBHS pacnop CBOAOB H clienyeT onpeneiars Io

dopmyie

H=1876 %(ﬁ— 6)k, (7.9)
rne @ — ko3 GUIMEHT TMHEHHOTO pacupeHns OETOHa;

t1°>0u ©,° > 0 — Temmneparypa CBOJia U 3aTSKKU COOTBETCTBEHHO.

[Ipu ompeneneHun pacmopa OT COOCTBEHHOTO Beca MaHENEH WM 3JIEMEHTOB COOPHBIX
CBOJYATHIX MOKPHITUH cienyeT npuHuMaTh k = 1. Jlns cBomoB co crpenoit mogbema f > [/ 3
ko3 puImeHT £ mpu Bcex Harpy3Kax J0MyCKaeTcs HE YIUTHIBATh.
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7.12. Uzrubaromme MOMeHThl M 1 HOpMalibHbIe CHIIbI N B MONEPEUYHBIX CEUEHUSIX CKJIalI0K
WIN BOJIH CBOJIOB CIIEAYET ONpPEAEATh 0 (opMyam

M =M, —Hy; (7.10)

N=Qysin p+ Hcos ¢ , (7.11)

rne My u Oy — n3rubaronifii MOMEHT U MoNepeyHast CUjla B COOTBETCTBYIOIIEM CEYCHUU
OJTHOTIPOJIETHOM OAJIKH MPOJIETOM /;

H — pacniop ckJ1agku Win BOJTHBI CBOJIA;

y — OpAMHATA OCH CBOJIA B paCCMAaTPUBAEMOM CEUECHHH.

7.13. IIpouHOCTH CBOJOB MpPU BHELEHTPEHHOM CXATHUU CIIEAYET MPOBEPATh B CEUCHHSX,
PACIHOJIOKEHHBIX B YETBEPTIX IMPOJIeTa, B KOTOPHIX NMPU OJHOCTOPOHHEH CHErOBOM Harpyske
BO3HUKAIOT MAaKCHUMAJIbHBIC TIOJOXKUTEIBHBI ¥ OTPHUIATEIbHBIA HW3THOAIONINE MOMEHTHI.

[IpoBepky NpPOYHOCTHM CEUYEHHUH CBOAOB ClEAyeT MPOU3BOAUTH IO YKa3aHUSIM
CII 63.13330 npu 3Ha4eHUH yCWINH, onipeaeneHHbM 1o hopmymnam (7.10) u (7.11).

[Ipy HanMuuMM COCPEeNOTOYEHHBIX HArpy30K CIEAYeT MPOBEPSTh MPOYHOCTh CEUEHUH C
HAaUOOIBIIUMU U3TUOAFOIIUMUA MOMEHTAMHU.

7.14. Ilpu pacuere cknaaku cBoga (puc. 7.3, 6, Tun 1) mpUHUMAETCS €€ MPHUBEICHHOE
nornepeyHoe cedeHue (puc. 7.5), SKBUBAJCHTHOE (PAKTUUYECKOMY IO IUIOLUIAAd M MOMEHTY
uHepuuu. TonuHa NpUBEACHHOIO CEUeHUs MaHemell cBoJa B MX CPeJHEH YacTH omnpeensercs
IMyTEeM JIeJICHUS ITUIOIAJX TOINEPEYHOI0 CEYCHMs, PACHOJIONKEHHOM MEXIy OCSIMH CMEXHBIX
MOTIEPEUHBIX pedep, Ha PaCCTOSTHUE MEX Ty peOpaMu B OCSX.

[IpuBeneHHOE MONEpEYHOE CEYCHHME CKJIAJKH CBOJAA MPHUHUMACTCA IyTeM CyMMHPOBAHUS
TOJIIIMHBI ABYX MaHEJEeH M0 TOPU30HTATBHOMY CEUEHHUIO.

7.15. BpICOTy TOMEpPEYHOrO CceueHUs CKIamokK cBoma A (puc. 7.3, 6, Tum 1) criemyer
ONpeAeNsaTh W3 YCJIOBUA, YTOOBl yCTaHOBJEHHas MO JehOPMUPOBAHHON CXeMe COTrJIacHO
ykazanusaMm CII 63.13330 BenmuMHAa SKCLEHTPUCUTETA TNPUIOKEHUS HOPMAIbHOM CHJIBI
OTHOCHUTEJILHO IIEHTpa TsHKECTU cedeHusl He mpesblmaia 0,7y, rae y — paccTosHUE OT IIeHTpa
TSDKECTH CEUEHHsSI JI0 €ro Kpasi B CTOPOHY SKCHeHTpucuteTa. [Ipu coOmoneHun 3Toro yCcioBHs
pacdeT ceyeHUil MPOU3BOAAT KakK JJisi BHELIEHTPEHHO CKAThbIX OETOHHBIX JIEMEHTOB 0e3 yueTa
COIPOTUBIICHUs paCTAHYTOM 30HBL. IIpm 3TOM B pacTAHYTOM 30HE CEUYEHHs, COIIACHO
CII 63.13330, pomxHa OBITHb YyCTAaHOBJICHAa KOHCTPYKTHMBHas apmarypa. C yderom
3HAKONEPEMEHHBIX  M3TMOAIONIMX  MOMEHTOB  KOHCTPYKTHBHYIO  apMaTypy  cJleayer
YCTaHABIIMBATh B MAHEJIAX Y BEPXHETO U HIYKHETO KPaeB MOMEPEYHOI0 CEUEHUS CKIIAIKH.

B cnyuae, ecnu mpu cobmogenun ycnoBus epnp < 0,7y NPOYHOCTH CKIAAKH OKaXeTCs
HEIOCTaTOYHOH, PEKOMEHAYETCS YBEIUYUTh BBHICOTY €€ MONEPEUYHOr0 CEUYCHUS MM yCTaHOBHUTH
pabouyto apmatypy. Pabouyio apmarypy B MaHelsiX CJeAyeT YCTaHaBIMBATh IO KpasMm
MIOTIEPEYHOTO CEYCHHS CKIIAJIKU U CEYCHHE CKIIAJIKU PACCUMTHIBATh KaK JKEJIe300€TOHHOE.

QoS
—b, sino-(a,-4,2)cosa
~(a, 4,2)coso.

—

42
sino

_(a: 4,2)cosa.

F = % = —b; sino-a: cosa
1 kY ! L.
BLEY. @ \ a: coso.
a7 b A WA _2a;
- Sino_k

a — cedeHHe MaHelH CBOJa; O — MPHUBEAECHHOE CEUCHUE MaHETH;
6 — TIPUBEJCHHOE CEYeHHE CKIIAJIKU CBOJA.
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Pucynok 7.5. IlpuBeeHHOe onepevHoe ceYeHue CKIAIKHA CBOAA
TOJIIIIMHOWM B cpeaHeii yactu 4,2/sina cm

7.16. Ilpu pacyere ckiIaa4aThIX U MOJIUTOHANBHBIX CBOJOB (puc. 7.3, 6 u puc. 7.8) cienyer
YUYUTHIBATh JOTIOJHUTEIBHBIN TOJOXUTEIBHBIM W3TUOAIOMU MOMEHT M), BO3HHKAIOIIUMA
BCIICJICTBUE MPSAMOJIMHENHOCTH YYacCTKOB CKJIAJKH WJIM 3JIEMEHTOB MOJUTOHAIBHBIX CBOJIOB U
onpenensieMblit o Gpopmyie

M1:N€1. (712)

rjae (cM. puc. 7.6):

€] — DKCIICHTPUCHUTET, ONpeesieMblil o ¢popmye:

e, =R, l—cos% , (7.13)

Ry— paauyc ocu cBoza;
@ — LEHTPAJIbHBIN yTOJI, OTPAaHUYUBAIOLIUI Kpasi MPSMOJIMHEHHOTO 3JIEMEHTA CKIIAIKH.

7.17. PacueTHyto AnuHY cBoAa /[y B HAmpaBICHHUH MEPEKPHIBAEMOTO MpOJieTa MPUHUMAIOT
paBHOM:

— 7S ABYXIIAPHUPHBIX CBOAOB [y = 0,54 §;
— 71 TpeXIapHUPHBIX cBOJOB /o = 0,58 S;
rae S — JUIMHA OCH CBOJA, ompesenseMas mo taom. 7.3.

7.18. PeOpucThie naHenu ckiagyaToro cBoja (puc. 7.9) ciaenyer paccUuThIBaTh HA U3TMO OT
MECTHOW TIOCTOSTHHOW M CHETOBOW HArpy30K MO KOPOTKOMY MpOJETy, MPUHUMAs, YTO MaHeNIu
[IAPHUPHO OTIEPTHI B MECTaX CTHIKOB MEXIY HHMHU - 110 JIMHHUSIM MIEPETIOMOB OUEPTAHUS CKIAIOK.
Pacuetom ompenensercs ceueHue apMmaryphl B TIONEpEeUHbIX pebpax maneneh. CeueHue
apMatypbl B MPOJOJBHBIX pedpax PEKOMEHAYETCS ONPEIENSITh U3 YCIOBUS MPOYHOCTH TaHeNen
[P TPAHCTIOPTUPOBAHUH U MOHTAXE.

ge‘,
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Pucynok 7.6. IKCUEHTPUCUTET NPUJIOKECHHUS Pucynok 7.7. PacueTHas cxema
HOPMAJILHOM CHJIBI HA PSIMOJIMHEHHBIX OINOPHOM MaHeJIn

YyacTKax CKIAAKH

CrutomHeie onopHble naHenu (puc. 7.8 u 7,9) pacCUUTHIBAIOT HA U3TUO B CBOEH ITUIOCKOCTH

Kak OaJKU-CTEHKH Ha JBYX OINOpax OT PaBHOMEPHO PACHpPEAEICHHBIX M0 CEUEHHUIO CKJIaJIKU

HOpMaJbHBIX CXHUMarOmMX cuil. [Ipm 3TOM HpPUHMMAIOT, YTO OMOpaMHU IaHENe SBISIOTCS

3aTSHKKU CBOAYATOrO MOKPBITHS (puc. 7.7). BenuuuHy pacTsaruaroniero ycuiaus B paboueit

apmarype N, yCTaHaBIMBAacMOW y MPHMBIKAMOIIETO K (epMaM MPOJOJILHOTO Kpas TMaHENeH,
JIOITy CKAeTCsl ONPENeNATh 1o Gpopmyie

Ny=02q]l, (7.14)

rae g [ — HopManbHOE yCHIINE, BOCIPUHUMAEMOE OIIOPHOM MAHEIBI0 MEXTY 3aTSKKAMU.
CeueHue apmarypbl B Kapkacax ONOPHBIX IaHEJIeH M paccTOsSHME MEXIy KapKacamu B
000MX HaIpaBJICHUSAX CIEIYET ONPENENITh 110 pacueTy Ha MONEPEYHYI0 CHIIy M Ha pacKpbITHE
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TPELLHUH.

7.19. Onopusie depmsl (puc. 7.10) cienyer paccUUThIBaTh Ha HArpy3Ky OT BEPTUKAJIBHOMN
OMOPHOM peakUuu CKIAJKU CBOAA. B pacuerax MpMHUMAIOT, YTO MOJIOBUHA OMOPHOW peakluu
NpUIOKEHA B BUJE COCPEIOTOYECHHON CHJIBI B KOHBKOBOM Y3Ji€ (pepMBbl, B KOTOPOM 3aKperjieHa
BEpXHsAS Iapa 3aTSHKEK, a Jipyras MOJOBHHA IEPENaeTcss HEMOCPEACTBEHHO Ha KOJIOHHBI, HAJl
KOTOPBIMHM YCTAHOBJIEHBl HW)KHHE 3aTsDKKH. [Ipu pacuere BepxHero mosica (epMbl cienyer
YUUTHIBaTh TAKXK€ PpACIPEAEICHHYIO HAarpy3ky €ro COOCTBEHHOIO Beca M Harpys3ku,
nepeaBaeMble ONIOPHBIMU MAHEISIMU U IUTUTAMHU IIPOJOJIBHOTO KapHU3A.

OnopHyto ¢epMy JOMyCKaeTCs pacCUMTHIBATH KaK pamy C 3aTSDKKOW C YYETOM KECTKOCTHU
KOHBKOBOTO y3J1a.

7.20. JKecTKOCTh TIOMEPEUYHBIX CEUEHWH KpaHMX CKIAJ0K WM BOJH CBOJIOB,
INPUMBIKAIOIUX K TOPLEBBIM CTEHaAM M K Je(OpMallMOHHBIM IIBaM, JOJDKHA OOECIeYrBaThCs
3aTsbkkamu-pacniopkamu  (em. 1. 7.30), nuadparmamu, pebGpamu W ApyruMu
KOHCTPYKTHUBHBIMH MEPOIIPUATHIMMU.

7.21. PacueTHble ycuinusi B 3JEMEHTax CBOJOB OT HAarpy30K M BO3JEWUCTBUN B IEPUOJ
W3TOTOBJICHMsI, IIEPEBO3KM M MOHTaXa ONPEHENAIOT € Y4YeTOM pekomeHpauuid 1.4.2.2
Hacrosero CII.

KoncrpyupoBanue cOOpHBIX CBOI0B

Koncmpyuposanue yununopuyeckux u npusmamudeckux
(NOUCOHATILHBIX) C80008

7.22. COopHbIE IWIMHAPUYECKUE CBOJIbI MPOEKTUPYIOT W3 LUIMHAPUYECKUX PEOPUCTHIX
IUTUT, @ IOJIMTOHAIIBHBIE CBOJIBI — U3 TUIOCKUX PEOPUCTHIX TUIUT.

ri
a. =%
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a — U3 CeKIHiA MUPUHOH 6 M; 6 — TO Ke, MUPUHOU 1,5—3 M; 6 — OMOPHBIN y3eI;
2 — CBOJI M3 CKJIQIYaThIX PEOPUCTHIX MaHeNeH; | — psaoBEIe aHEeH; 2 — OTOPHBIC TTAHEIIH;
3, 4 — npeABapUTEIbHO-HANIPSIKCHHBIC XKeJIe300€TOHHBIC HIIH CTATbHBIC 3aTSDKKU;
5 — noxaBecku; 6 — HaKIaIK1; 7 — OTBEPCTHE ISl 3aTSHKKHU

Pucynox 7.8. IloauroHajibHbie CBOAbI U3 peOPHCTBIX IVIUT

[Ipyu uneHeHUH IMIMHIPUYECKUX CBOJOB IO MOMEPEYHOMY CEUEHHIO Ha JIBa 3JIEMEHTa UX
PEKOMEHAyeTCsI TPOEKTHPOBATh TpeXIIapHUpHBIMU. Ilpu OombineM KonuyecTBe COOPHBIX
3JIEMEHTOB CBO/JIbl, KaK MPaBUJIO, TPOEKTUPYIOTCS JBYXIIAPHUPHBIMHU.

Pa3HOBHIHOCTBIO IIMIMHIPUYECKUX CBOJIOB SIBJISIOTCS CETMEHTHBIE CBOJBI, COOMpaeMble U3
nanenei-odonouek KXKC u mpoekTtupyembie COTIIACHO PEKOMEHIAIUSM, IPUBEICHHBIM B
paznene 14.2 nacrosiuero CII.

7.23. TlonuroHanbHBIE CBOABI PEKOMEHIYETCS MPOCKTUPOBATh W3 PEOPUCTHIX IUIWT,
U3TOTOBIISIEMBIX B (OpPMax JJIsl THIOBBIX IUTUT C pa3MepaMu CTOpoH 1,5x6 M mimm 3x6 M (puc.
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7.8, a, 6). Pebpa mauT 1o KpasiMm KakJ10# MOHTXKHOU CEKITUHU JOJIKHBI 00ECIIeYMBaTh MPOYHOCTh
1 ’KECTKOCTh CBOJA.

JlommyckaeTcsi MpUMEHEHHE CKJIaa4aThiX IMaHeled ¢ mepesoMaMH IMOBEPXHOCTHU IOJIKK U
u3oMamMu  pebep B MPOJOJILHOM  HAmpaBlIEHUU [Uisi  0o0pa3oBaHHUS  KOHCTPYKLHHU
TpexXuIapHUpHOro cBoja (puc. 7.8, 2).

B nonuronansHbIX CBOJAX K CTEPKHSAM paboueil apmaTypsl pebep B yriax maHesen ciemyeT
IpUBAapUBATh 3aKJaJHbIE JAETald, KOTOPbIE B Mpeenax KaKJOW CEKIUH JOKHBI COEIUHATHCS
MeXIy co0OW HakiIaakamMH, 00eCleYMBAIOUIMMHI HEMPEPhIBHOCTh apMHpPOBaHHUS pedep B
npejienax BCero NepeKpbIBaeMoro mnpoJjeTa.

Topupl TINT, NPUMBIKAIOMIMX K OMOpPaM, JOJDKHBI OBITh, 3alpPOCKTUPOBAHBI C YYETOM
YCTPOWCTBA OTBEPCTHM UIsi MPOIyCKa 3aTSHKEK W 00pa3oBaHUS IUIOCKOCTEM MJi ONMHMPAHUS
CBOJIOB Ha OIOPHBIE KOHCTpYKIMH (puc. 7.8, 8).

Hunuuapuyeckue W TOJUTOHAJIBHBIE CBOABI PEKOMEHIYETCS MPOEKTHPOBATH C YYETOM
BO3MOKHOCTH HX MOHTa)Xa yKPYHMHEHHBIMH 3JIEMEHTaMH, UIMHA KOTOPBIX pPaBHA BEJIUYMHE
NEPEKPHIBAEMOTO MPOJIETA.

KOHCprHpOBaHI/Ie CKRJIAI9aTbIX CBO0B

Ce00b1 ¢ mpey2olbHbIM NONEPEUYHbIM CeYEeHUEeM CKNAO0O0K

7.24. CxiaguaTble CBOJABI C TPEYTOJBHBIM OYepTaHuWeM cedeHus (puc. 7.3, 6, Tum 1)
pPEKOMEHAyeTCs MPOEKTUPOBATh U3 TPANECIMEBUIHBIX JKEJIE300€TOHHBIX PEOPUCTHIX MaHENeH C
MJIOCKOM BEpXHEW MOBEPXHOCTHIO (puc. 7.9).

Hlupuny b nmpuMBIKAIOIIKMX APYT K APYTy TOHKOCTEHHBIX CKJIAAUaThIX apoK (CKIJIAOK),
00pa3yommx CBOJ, MPUHUMAIOT, KaK MPaBWIO, paBHOH 6—12 M - B COOTBETCTBHH C IIaroM
HECYIIUX KOJOHH. B OOINECTBEHHBIX 3JaHMAX IIUPUHY CKJIAJOK JOMYCKAaeTCs NPUHUMATh
paBHOH 3 M, €CJIM ATO HEOOXOJMMO TI0 APXUTEKTYPHBIM COOOPAKEHHSM.

BricoTy monepeyHoro ceueHust CKJIaaoK A cienyet npuHuMats oT 1/4 no 1/10 ux mmpuHsI.
[Ipn yBenmueHHU BBICOTHI MONEPEYHOIO CEYEHMs CKIJIAJJOK BO3PAaCTaeT HECYyIlas CIIOCOOHOCTh
CBOJIOB U 00€CIeYMBAETCsl BO3MOKHOCTD MEPEKPBITUS UMU OOJIBIINX MPOJIETOB.

7.25. COopHBIe MaHeNu JUIsl CKIaI9aThiX CBOJIOB (pHC. 7.9) peKOMEHayeTCs TPOSKTUPOBATh
C YYETOM M3TrOTOBJIEHHUS UX B CTAJIbHBIX (POpPMax 1Mo 0OBIYHOM MOTOYHO-arperaTHOW TEXHOJIOTHH.
TonmuHy IIMT W IIar MomepevyHbIX pedep clieqyeT ompelensaTh pacyeToM. PeOpa nanenei
clleZlyeT apMUpOBaTh CBApHBIMU apMaTypHBIMU KapKacamu ¢ pabodeil apmarypoil kinacca AS00,
nojky TommuHONM 30 MM apMUpYIOT CBAapHOW CETKOM M3 apMaTypHOM IPOBOJIOKU
nepuoanyeckoro npoduis kinacca B500, nuamerpom 3—4 mm, ¢ pasmepom sueiiku 200x200
MM. BpicoTy pebep W TONIMHY TOJKH TMaHeNleld pPEeKOMEHIYeTCS NMPUHMMATh OIMHAKOBBIMU
HE3aBUCHMO OT IIPOJIETa CBOJIOB M CTPEJIbl UX NOJbEMA B Kiltoue. J[uHy naHenei NpuHUMAKOT B
3aBUCHUMOCTH OT BBICOTBHI IIONEPEYHOTO CEYEHMsI CKIaAKu (cM. . 7.25), mMpUHY NaHeslen
OPUHUMAIOT, Kak mpaBuwio, He Oonee 3000 MM, a I MaHesnel, TPaHCIOPTUPYEMBIX B
MOJIO’KEHUU «Ha pebpo», — He O6osee 3200 Mm.
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a — obuii BUI; 6 — psAgoBas NaHelb;  — OIOPHAs IIaHEeb;
1 — psioBEIe MaHeny; 2 — ONOpPHBIE MTAHEH; 3 — ONOpHbIE (PepMbl; 4 — 3aTIKKH;
5 — 3aKyagHbIe MIBEJIEPHI, yCWICHHBIE TUIACTHHOM; 6 —3aKiIaHbIe YTOIKK; 7 —3aKJIaJAHbIC TUIACTHHKHY;
8 — oTBepCTHS TSI CTPOIIOBKY TTAaHEIeH M yCTAaHOBKH OaHmaxel; 9 — IUIMTHI TOPLEBOTO KapHU3A.

Pucynok 7.9. KOHCTpyKIMSA CKJIATYATOr0 CBOAA

IIpr KOHCTpYMpPOBAaHUY MAHEIHM C MPOEMOM JUIsl 3€HUTHOrO (poHaps Kpas Impoema Cileayer
yCUJIMBaTh pedpamM, pAcCIONOKEHHBIMH B HAlpaBICHUM JEHCTBHS OCHOBHBIX YCHUJIMH B
CKiIaakax cBoJoB. OIIOpHbIE NIAHENM BCIEACTBUE KOHLEHTpAlMM YCHIMM B MecCTax
PAacIOJIOKEHUS 3aTSHKEK WM JIPYTUX AJIEMEHTOB, BOCIPHUHHMMAIOIIMX Paclop CBOJOB, CIENYET
IIPOEKTUPOBATH CIUIOUIHBIMHU.

[Ipu HeoOxoauMocTH (B CBOJAX 3HAYUTENBHBIX MPOJIETOB) pacHpeiesicHHs Ha OOJbIIYIO
IUIONIAIb YCWIMM, BO3HMKAIOUIMX B MECTaX 3aKpEIUICHUS 3aTSDKEK, JOITyCKaeTCsl yCTPOMCTBO
CIUIOIIHBIX YYaCTKOB pPEOPHUCTBHIX TMaHeNel, MPUMBIKAIOIMIUX K OINOPHBIM MaHENIsM CBOJA.
HeobxonuMocTh ycTpoiicTBa CIUIOIIHBIX YYAaCTKOB MaHEJIEH yCTaHAaBIMBAETCS pacyeToM (CM. II.
7.18).

Bce nanenu ckiaggaTtoro cBoja, 3a UCKIOYEHUEM OMOPHBIX, PEKOMEHYETCS PUHUMATh C
OJIMHAKOBBIMH ONATyOOYHBIMH pa3MepaMH.

a — omnopHas pepma; 6 — NPUMBIKaHUE K ()epMe ONOPHBIX IaHeNel U IUTUT NPOAOIBHOTO KapHH3a;
1— KOHCOJIb IS OIIMPAHUS TOPLEBOro KapHU3a y (epM, YCTAHOBICHHBIX B KpallHUX MPOJIeTax; 2 — LIBEJUIEPHI;
3 — mnacTuHa; 4 — 3aKIagHbIC UIACTUHBI; 5 — OTBEPCTHUS VIS 3aTSKEK; 6 — HaKJIaaKa; 7 —II0BECKa;
8 — onopHas naHenb; 9 — MIKTa NPOJOILHOTO KapHH3a; 10 — 3akmangnsle yrouku; 11 — ankep;
12 — ¢ukcarop (crepxkeHsb, / = 80—100 mm).

Pucynox 7.10. KoHCTPYKIHS OMOP CKJIATYATOr0 CBOJA, PAcop KOTOPOro BOCIPHHUMAETCS
3aTSKKAMH
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7.26. [1pu onupaHuy CBOJOB Ha KOJIOHHBI B KaU€CTBE OOPTOBBIX 3JIEMEHTOB PEKOMEHIYETCS
MPUMEHSTH TpeyroiabHbie hepmbl (puc. 7.10, a) ¢ xKene300eTOHHBIM BEPXHUM MOSCOM U HIDKHUM
MOSICOM W3 CTaJbHBIX NPOKATHBIX TNpoduied WM M3 KeIe300eTOHAa C MpeaBapUTEIIbHO-
HaIpsKEHHOM apMaTypoOu.

7.27. B cBOjax, onvpaeMbIX Ha KOJIOHHBI WM MPOI0JIbHBIE CTEHBI, PACIIOp KaKJIOMW CKIIaJKU
mupuHOM 12 M peKOMEHIyeTcs BOCHPUHHMMATH YETBHIPbMS 3aTsHKKaMU W3 KPYIJION CTalu
kiaccoB C345, C390 unu u3 apmarypsl kiaccoB A400 u AS00. 3aTskku clieyeT pacroliaraTh
MOTAPHO B IBYX YPOBHIX HA PACCTOSIHUM 6 M JPYT OT APYra U MPOIYCKaTh CKBO3b OTBEPCTUS B
KOHBKOBBIX U OTMOPHBIX y31ax gepm (puc. 7.10, a).

[Ipu pacnonokeHUHU OMOpP CBOJA B YPOBHE 3eMJIM OOPTOBBIMU JI€MEHTAMU MOTYT CITY>KUTh
JeHTouHble (pyHmaMeHTH (COOpHBIE WM MOHOJUTHBIE) C BEPXHEW HAKIOHHOW TpPaHBIO,
NEPIEeHIUKYISIPHON OCH CBOJIa B OTIOPHOM CEUCHUHU.

B cBopax, omuparommxcsi HEMOCPEICTBEHHO Ha (yHIAMEHTHhI, JOMYCKAaeTCsl YCTPOICTBO
POEMOB JUJIsl BOPOT B Mpejaenax HMIMPUHBI OJHOW CKIaAKu cBoja. [Ipu sToM Ans BOoCTIpUSTHS
YCHJIMH, BOSHUKAIOIIUX B OCJIAOJICHHBIX MPOEMaMH CKJIAJKaX, JOJDKHBI OBITh MPEAyCMOTPEHBI
KOHTP(OPCHI, MEPEMBIYKU I JPYTHE SJIEMEHTHI, OKaWMIISIOIINE TPOEM.

7.28. CThIKM MEXIy 3JIEMEHTAaMHU CKJIaJ4aTOr0 CBOJA PEKOMEHAYETCSl NMPOEKTHUPOBATh C
NPUMEHEHUEM MOHTaXXHBIX BCTaBOK B BHJIE KOPOTKUX CTEp)KHEH M3 Kpyriioi ctamu 20 mm,
NPUBAPUBAEMBIX MPH MOHTAXE K 3aKJaJHBIM YToJKaM M IUIACTHHAM, PacIlOJIOKEHHBIM BJIOJIb
NPOAOJbHBIX KpaeB maHened. MOHTaKHbIE BCTaBKM (UKCUPYIOT HIMPUHY IIBOB MEXAY
HaHEeJSIMH, YTO 00ecrieunBaeT HeOOXOAMMYI0 TOYHOCTh MOHTAXA.

7.29. Ilpu mpOEKTHPOBAHUU CKJIATYaThIX CBOJOB CJIEAYET YYHMTHIBaTh, YTO HMX MOHTaX
BBITOJIHSACTCS, KaK MPaBUJIO, U3 YKPYIMHEHHBIX OJIOKOB, COCTOSIIIMX M3 JABYX MM YEThIpeX
naHesiel - B 3aBUCHMOCTH OT TPY30MOABEMHOCTH MOHTQ)XHBIX KPaHOB. YKpYIHEHHbIE OJIOKU
COOMpAIOTCS Ha KOHIYKTOpE M3 IMaHeNed, COeAMHSAEMBIX Ha IpeOHE CKIAJ0K HaKJIaJKaMu U3
auctoBoil  ctanu. KOHCTpYKIMI0O YKpYHMHEHHBIX MOHTQXHBIX OJIOKOB pPEKOMEHIYeTcs
IOPOCKTHPOBATH C YYETOM OOECIEYeHUs UX HEU3MEHSEMOCTH NpU MOHTa)Xe, Hampumep,
BPEMEHHBIMU 3aTSKKAMHU.

KoHcTpykuuio cBofia M yKpYIHEHHBIX MOHTA)XXHBIX OJIOKOB PEKOMEHAYETCS MPOEKTUPOBAThH
C y4eTOM COOPKH CKJIaJIOK C TTOMOIIbI0 MHBEHTAPHOTO MEPEABMKHOTO KOHAyKTOpa (puc. 7.11).
PacnanyOka ckJIaZloK MOXET MPOU3BOJUTHCS IOCIE JTOCTH)KEHUS OCTOHOM IIBOB KyOMKOBOM
npo4HocTH, paBHo# 0,2 MIla.

AN A TSN H

| — yKpynHEHHBIE MOHTaXHbIE OJIOKH.

Pucynok 7.11. Cxema HHBEHTAPHOTI'0 MEePEeIBUKHOI0 KOHAYKTOPA /IJIsi MOHTAXKa CBOAA

7.30. B xpailHMX CKJIaJKax CBOJOB, IPUMBIKAIOIIUX K TOPLAM MEPEKPHIBAEMBIX 3/1aHUM, B
IUIOCKOCTH IIBOB MEXAY MaHENsMHU uepe3 Kak[bple JABE MaHelH, HO He Oojee yem uepe3 7 M,
CIIelyeT yCTaHABIMBATh JKECTKUE 3aTSHKKU-PACIIOPKH U3 JBYX YTOJKOB, MpeleibHas THOKOCTh
KOTOPBIX J0/kHA ObITh He OoJiee 200. KoHCTpyKIMs TPUMBIKAHUS CKJIAIOK K TOPIIEBBIM CTEHAM
HE J0JIKHA MPETSITCTBOBATh UX BEPTUKAIbHBIM MEPEMEILICHUSIM.

7.31. B MHOTOINPOJIETHBIX CBOJIaX PEKOMEHAYETCS TPUMEHSTH OIOpHBIC (epMHl,
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BOCTIPHHHUMAIOIINE OMOPHBIE PEAKIIMU CBOJOB JIBYX CMEXKHBIX NMPOJEeTOB. BepxHue nosica dhepm,
K KOTOPbIM IpPHUMBIKAIOT OMOpPHbIE IMaHEIU CBOAOB, MMEIOT HAKIIOHHBIE IUIOCKOCTH € 00eux
CTOpPOH. 3aTsDKKM B OINOPHBIX (pepMax CMEXHBIX NPOJIETOB PEKOMEHIYETCS 3aKpervisiTh B
COOTBETCTBUHU C puc. 7.12.

A
-+

1 — onopHble nanenu; 2 — mydra; 3 — Tpyba WM MOJIBIH UWIHHID;
4 — cTepKEeHb C pe3p00ii Ha IBYX KOHIIAX

Pucynox 7.12. 3akpensienue 3aTsKeK CMe:KHbIX NPOJIETOB B ONIOPHBIX (pepmax

7.32. B cBogax mposietom He Oonee 24 M MpU LIUPHUHE CKIAJOK 6 M U BBICOTE HX
MIOTIEPEYHOTO ceueHMsl He Oojee | M CKIAAKH CIEeAyeT MPOSKTHUPOBATH C JABYMS 3aTSIKKAMH,
pAacIoyI0KEHHBIMU B OTHOM YPOBHE B OTIOPHOM CEYEHUH.

7.33. IloaBecku, BOCHPUHUMAIOLIME YCHINSA OT IPy30HOJBEMHOIO 00OpynoBaHUS (KpaH-
6a1oK, Tenb(epoB, TPAHCIOPTEPHBIX Trajepel U T. I.), PEKOMEHAYeTCs KPEeNUTh K HaK/IaJKaM U3
JMCTOBOM CTaIH, COCAUHSAIOINM MTAHEIN Ha IPEOHAX CKIIA/IOK.

Ce00uvi ¢ mpaneuueeu()ﬂbm nonepedHvim ceueHuem CKIIAOOK

7.34. B cBOAax c TpanenueBUIHbIM OYepTaHUEM HOMEPEYHOro CeYeHUs CKIanokK (puc. 7.3,0,
Ul 2 1 puc. 7.13) mupuHy CKIagoK b, UCXOAsS U3 YCIOBUS TPAaHCIOPTUPOBAHUS 3JIEMEHTOB,
pPEKOMEHIyeTCsl MPUHUMATh He O6osiee 3 M, BBICOTY MOIEPEUHOro ceuenus 1 — ot 1/4 no 1/6 b u
IMIUPUHY TOPU3OHTAIBHBIX TMOJNOK b; — ot 1/8 mo 1/10 b B 3aBHCHMOCTH OT BEIHMYMHBI
nepeKkpbIBaeMoro nmnpojiera. JUIMHy MNpsSMOJIMHEHHBIX 3JIEMEHTOB CBOJIOB PEKOMEHIYeTCs
NPUHUMATH B IIpesenax oT 2 10 6 M.
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Pucynok 7.13. TpaneuneBHIHOE MONEPEYHOE CeUYEHUE JJIEMEHTA CBOA

7.35. TonuuHy TOpU30OHTAJIBHBIX IMOJIOK MO BEPXHEMY M HUKHEMY KpasiM IONEPEYHOIO
CEUEHUs] HJIEMEHTOB CBOJIOB, B KOTOpPBIX YCTaHABIMBAaeTCs paboyas WIM KOHCTPYKTHBHAs
apMaTypa, peKOMEHAyeTCs NpUHUMarh He MeHee 60 MM, a TONIHMHY OOKOBBIX HAKJIOHHBIX
IpaHeil, apMUpPyEeMbIX CeTKaMH U3 OOBIKHOBEHHON apMaTypHOI MPOBOJIOKH, — He MeHee 30 MM.

7.36. CoenuHeHHe TpanelUEBUAHBIX 3JEMEHTOB CKIIAJJOK PEKOMEHIYETCsS BBINOJIHATH C
IIOMOIIIBI0 CBAapKH 3aKJaJHBIX JeTajied Ha TOPLEBBIX YACTSAX JIEMEHTOB U IOCIEAYIOIIEro
3aMOHOJIMYMBAHUS IIIBOB MEJIKO3EPHUCTHIM O€TOHOM. {7151 CTHIKOBaHHS TPOIOJILHOW apMaTyphl,
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PAacIoOJIOKEHHOM B IMOJIKaX CKIIAJOK, NMPEAyCMaTpUBAIOT 3aKja/JHble IIACTUHBI, IPUBAPEHHBIE K
KOHIIaM apMaTypHBIX CTEpP>KHEH.

7.37. CBoiyaTbie MOKPHITHS IPOJIETOM A0 24 M C TpanelUeBUAHBIM MONEPEYHBIM CEUEHUEM
CKJIaJIOK PEKOMEH/yeTCs MPOEKTUPOBATh C YUETOM MOHTa)Ka CKJIaJ0K YKPYITHEHHBIMH OJIOKaMu
JUIMHOM, PaBHOW BEJIMYMHE MTEPEKPHIBAEMOTO MPOJIETA.

KoHcTpynpoBaHue BOJHHCTBHIX CBOJI0B

7.38. BonHUCTBIE CBOJBI, COCTOSIIIIME U3 DJIEMEHTOB, IIONEPEYHOE CEUEHUE KOTOPBIX MMEET
BUJI, IPEACTaBIEHHBIN Ha puc. 7.3, 6 TUM 1, Ha3bIBalOTCA OOYAPHBIMU CBOJAMHU.

Jlns GodapHbIX cBOAOB npojetamu oT 48 10 100 M OTHOIIEHHE CTPENbI MOAbeMa K MPOJIETy
npuHUMarT B auamazoHe 1/10 — 1/12, mmpuny cBoma — 612 m. IToBepxHOCTH GOYapHOTO
cBOJla oOpasyeTcs NepeMelleHHeM BAOJIb TYTd OKPYKHOCTH WM Hapabosibl TaKUM 00pa3oM,
yTOOBI TIJIOCKOCTh 00pa3yrolie ocTaBaiach MEPHEHAMKYJSIPHOW ocu cBoja. OmopHasi 30HA
CBOJIa UMEET MEPEMEHHYIO BBICOTY CEUEHUS, MOCTENEHHO MEPEeXOISNIyt0 OT Npoduis cpeaHen
30HBI K NPSAMOH JIMHUU onop. PopMy MOBEPXHOCTH COOPHBIX IUIUT NIPUHUMAIOT Pa3IHMYHOM - B
3aBHCUMOCTH OT IIPOAOJILHOM MJIM MONEPEYHOM cxeMbl pa3pe3ku. PazMepbl COOpHBIX peOpUCTHIX
IUIMT B IUJIaHE, KaK MPaBWJIO, MPUHUMAIOT paBHBIMU 3x6 uinu 3x12 M. bokoBble moBepxHOCTH
pedep MIMT BBHINOJHAIOT CO IIMOHKAMU, 00ECNIEYMBAIOIUMY IE€peady CABUTAIOUIMX YCHINH.
CoenuHeHHE TUIUT MEXIY COOOW MPOM3BOMAT CBApKOM 3aKiIagHBIX JeTajleil MM BBITYCKOB
apMaTypbl. 3aTsKKd OOYapHBIX CBOJZOB BBINOJHSIOT IPEIBAPUTENIBHO HANPsSKEHHBIMU
XKene300eTOHHBIMU HJIM  CTalIbHBIMU. B KadecTBe HampsraeMbIX OJJIEMEHTOB NPUMEHSIOT
CTEPKHEBYIO apMAaTypy U BBICOKOIIPOYHYIO IPOBOJIOYHYIO apMaTypy B BUJE NPAIEH U CTAIBHBIX
KaHaTOB. 3aTsKKH, BOCIIPMHUMAIOIINE Pacop CBOJAA, KPEMATCS HENOCPEICTBEHHO K OMOPHBIM
0ankaMm, BOCIPHUHHMMAIOIIMM BEPTHKAJIbHbIE M TOPU3OHTANbHBIE (B IPOMEXKYTKAX MEXIY
3aTsDKKaMM) Harpysku (puc. 7.14).

BonHuCTBIE CBOIBI BBINOJHAIOT W3 TOHKOCTEHHBIX KPHUBOJIMHEHHBIX B IPOJOJIBHOM
HaIpPaBJICHUU 3JIEMEHTOB LIMPUHOMN 2—3 M.
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a — IPOAOJIBHBII pa3pes 10 CBOAY; O — IIaH PacKIIaKH IUIUT; 6 — IIOIEPEYHbIil pa3pe3 o cpeHeil 30He;
2 — TO K€ TI0 OIIOPHOI 30HE; | — ONOPHBIH 0JI0K; 2 — GOPTOBHIE AIIEMEHTHI;
3 — cranpHas noJBeCKa; 4 — CpeHsIS IUTUTA C OTBEPCTHAMME; 5 — OJIOK 3aTSKKH;
6 — TuIMTa ONOPHOM 30HBI; 7 — Oanka guadparmel.

Pucynok 7.14. Cxema 604apHOro cBO/Aa MPOJeTOM 96 M

7.39. Bonnucteie cBOAbl (puc. 7.3, 6, TUI 2) BBINOJHSAIOT U3 TOHKOCTEHHBIX 3JIEMEHTOB,
KPUBOJIMHEHHBIX B HAIPABJICHUH MPOJIETA, C BOJTHOM IMIUPUHOM 10 3 M.

J1J1s IepeKphITUS IPOJIETOB 0 24 M B TeX CIydasiX, KOT/a 3TO eIeCO00pa3Ho MO YCIOBUIM
W3FOTOBJICHHSI M TPAHCIIOPTUPOBAHHUS 3JIEMEHTOB, KAy BOJIHY CBOJA MOHTHUPYIOT M3 JABYX
KPUBOJHMHEHHBIX 3JIEMEHTOB, CTBIKYEMbIX B Kitoue cBoja (puc. 7.15). Ilpu 3TOM CTBIK MeXIy
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DIIEMEHTAMH MOXXET OBITh MIAPHUPHBIM WIH KeCTKUM. OuepTaHue CBOJOB, BOJHBI KOTOPBIX
COCTOAT M3 JIByX 3JIEMEHTOB, PEKOMEHAYETCS NPUHUMATh N0 KPUBOM JaBJIEHUS OT MOCTOSHHOU
Harpys3Ku.

1 — CTBIK 2JIEMEHTOB CBOJAa
Pucynok 7.15. CBox, MOHTHPYEMBIii U3 ABYX KPMBOJIMHEHHBIX 3J1IEMEHTOB

7.40. DrieMeHThI BOTHUCTBIX CBOJIOB BOSIKOIM KPUBU3HEI (puc. 7.3, 6, THN 3) mUpUHON 10 3
M, KPHUBOJIMHEWHBIE B TIPOJOJILHOM HAMpAaBICHUH, IO TONEPEYHBIM KpasM HMEIOT pebpa,
NOBBILIAIOIIME JKECTKOCTh MX B IONEPEYHOM HarpaBieHUH (puc. 7.16). DneMeHTbl CBOIOB
COCIMHSIOTCS CBAPKOM 3aKJIQHBIX JCTANCH C MOCIECAYIOMNUM OMOHOJIUYUBAHUEM CTHIKOB.

-4

15-24

§

1
1 — pebpa 110 monepeyHbIM KpasiM 3JIEMEHTOB.

Pucynox 7.16. IllonepeyHoe ceyeHrne BOJHHUCTOrO CBOJAA
ABOSIKOM KPUBHU3HBI (THI 3)

7.41 XecTKOCTh 3JIEMEHTOB CBOJIOB TPANECLUEBUAHOTO U BOJHUCTOIO MONEPEUHbIX CEUSHUIN
B MEpUOJ MX TPAaHCHOPTUPOBAHUS M MOHTaXKa JI0 COEIMHEHUS CO CMEXHBIMM CKJIaJKaMH U
BOJIHAMM PEKOMEHAyeTcs 00ecreunBaTh yCTaHOBKON BPEMEHHBIX Paclopok, quadparm u T. 1.

8. TPEYI'OJIBHBIE U TPAIIENUMEBU/IHBIE CKJIAJIKH

OO011ue moJ10KeHus

8.1. CxyiaguaTble ’kee300€TOHHbBIE MPOCTPAHCTBEHHBIE KOHCTPYKIIUH COCTOST U3 IJIOCKUX
3JIEMEHTOB — TpaHeil, COeIMHEHHBIX MEXIy COOOH MOJ YIJIOM TaK, YTOObl B MeCTe HX
COIPsDKEHUs] 00pa30BBIBATIOCH MPSAMOIMHEHHOE pedpo, uepe3 KOTOpoe OT OJHOM IpaHu K APYTon
MOTYT IepelaBaThCsi BO3HUKAIOIINE B HUX YCUJIUS (KacaTedbHble YCUIIUS, HOPMAJIbHBIE yCHIIUS
U u3rubaromme MOMEHTHI). B cThike rpaHeil peKOMEHIyeTcsl MpeayCcMaTpuBaTh YTOJIICHUS
(ByTBI), YTO TIO3BOJIACT YJIYUYIIUTh pPaOOTy CONPsDKEHUNM TpaHeld Ha W3THO, YIPOCTUTH
YCTPOHCTBO ONATYOKH U Pa3MEILICHUE apMaTypBhl.

8.2. CkyaguaTeie KOHCTPYKIUH MOIpa3AesisaioTcs Ha OamouHble CKIAIKU U IpU3MaTHYeCKue
CKJIAaJKW WIM CKiaa4yarble o0onouku. K OanouHbIM CKIaJKaM OTHOCSTCS TPEYrOJIbHbIE U
TpaneuueBUIHbIE CKJIAJKA C JKECTKHM IIONEPEYHBbIM CEYEHHEM, pPacueT KOTOPBIX MOXHO
BBINOJIHATH IO OalOYHON CXeMe B MPEINOI0KEHUHU JIMHEHHOTO pachpeeneHus MpOoJoIbHbBIX
nedopManuii 1Mo BBICOTE CeYeHHA. J[ TMOBBIMIEHUS KECTKOCTH TIpaHed M3 MX IUIOCKOCTU
npeaycMaTpUBAIOTCS MOKPEIUIIonire pedpa win auadparmMbl )KeCTKOCTH.

Pacuer npusmaTHuecKMX CKIAJOK WJIM CKJIaa4yaThiX OOOJIOYEK BBIMOJHAIOT C YUYETOM
nedopmanuii mornepeyHoro Koutypa. IlpusMaTinueckue Ckiajku UMEIOT MPOJIOJIbHbBIE OOPTOBBIE
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0asiky, B KOTOPBIX pa3MeIaeTcs BCsl WK OoJiblIasi 4acTh MPOJIOJIBHON PACTAHYTOW apMaTyphl, U
HOTIEPEYHbIE KECTKHE JuadparMel 1o Topuam ckiaiok (cM. 1. 8.6 Hacrosiero CII).

8.3. KoHCTpyKTHBHBIE CXEMBbl TPEYTOJIbHBIX U TPaNelMEBHUIHBIX CKIAJAOK U HEKOTOPBIX
CKJIaJYaThIX CUCTEM U3 HUX JUIsl IOKPBITUIM U MIEPEKPBITUI NIPUBEIEHBI HA pUC. 8.1.

TpaneuueBuanbie ckiagku umMeroT (puc.8.1, 6, ) TOPU3OHTAIBHBIE TOJIKH, yCUJIMBAIOIINE
HauOosiee CXKaTyl0 M pacTSIHYTYyl0 30HbI cedeHMs. [l ycTpoiicTBa IIOCKOM BepxHeEH
MOBEPXHOCTU TMOKPHITUS MO CKJIAJKaM MOTYT YKJIaJAbIBaTbCsl IUIMTBHI, 00pa3ys CKIAIKU
3aMKHYTOT'O CEYEHHUs. B HAKIOHHO MM TFOPHU30HTAJIBHO PACIOJIOKEHHBIX I'PAHAX CKJIaJ4aThIX
MOKPBITHI TOMMyCKaeTCsl yCTpauBaTh CBETOBbIE MPoeMblI (puc. 8.1, 2).

CknanyaTble KOHCTPYKIMM Ha 3aMKHYTOM IOJMIOHAJIbHOM KOHType, o00pa3yromue
CKJIaAuaThlii pacnopHblii kynon (puc. 8.1, 0), pacCUMTHIBAIOT M KOHCTPYUPYIOT C YYETOM
pEeKOMEHIalui pasaena S.

[IpusmaTnueckue cKiIaaqyaThie 3JIEMEHTHl KOHCOJIBHO-BAaHTOBBIX MOKPHITHH (puc. 8.1, e)
pacCUUTBIBAIOT U KOHCTPYUPYIOT C YUETOM YCHIINHI, BO3HUKAIOUIMX B MECTE KPEIIJICHUS BaHT.

TpeyronbHble cKaayaTble KOHCTPYKIMHM BBIMOJHSIIOT C IMEPEMEHHBIM YIJIOM HaKJIOHA
rpaHel, KOTOpblE HMEIOT OYEPTaHUE IIOJIOTOM JIMHEMYaTOM MOBEPXHOCTH BTOPOIO IOPSIKa,
HanpuMep, runepoonrueckoro napadonouga wiu koHouga (puc. 8.1, o). PactanyTsiil mosic
TaKHUX CKJIAJI0K, KaK [TPABUJIO, BBIIIOJIHAETCS IPEJBAPUTEIBHO HAIIPSKEHHBIM.

8.4. CxrnanuaTble KOHCTPYKLUHH H3TOTOBIISIIOT COOPHBIMH, COOpPHO-MOHOJUTHBIMU U U3
MOHOJIMTHOTO O€TOHa ¢ OOBIYHOW W MPEIBAPUTENIBHO HAIPSKEHHONM OCHOBHOHM pacTsHYyTOH
apMaTypol, pacrosiaraemMoi B peOpax M mosicax. TONIIMHY CTEHOK CKJIAJ0K, KOHCTPYKITHIO
pebep u auagparm cieayer NpUHUMATh B COOTBETCTBUH C YKa3aHUAMM pasjena 6 HacTOALIEero
CIL

COopHble NPU3MATHYECKHUE CKIAAKH HPOEKTHPYIOT B 3aBHUCHUMOCTH OT YCIOBHUH HX
U3TOTOBJICHUSI U MOHTaXa U3 IUIOCKUX, ['- miam Z-o0pa3HbIX 2JIEMEHTOB, a TAK)KE AJIEMEHTOB
TPEYroJbHOIO M TPANECUMEBUIHOTO CEYEHWM, AIMHOW 2—6 M, B 3aBUCUMOCTH OT BUIA U
pa3MepoB IONMEPEYHOr0 CEUEHUs CKJIAJ4aToro TMOKPBITUS, WM LEIbIMU MaHEJIbHBIMU
CKJIaJIKaM¥, [UIMHA KOTOPBIX PaBHA JUIMHE NIEPEKPHIBAEMOTO MPOJIETA.

CThIKM MEXIy TpaHSMHU CKJIAJOK CIeAyeT NMPOEKTHPOBAaTh COTJACHO yKazaHusAM 1. 8.15
Hactosmiero CII.

8.5. [Ipu3maTnueckue CKIIaIKU TPEYTOJbHOIO U TPANELUEBUIHOTO CEYEHUSI PEKOMEH Iy eTCs
OPUMEHSTH Ul NOKPBITUH OJHONPOJIETHBIX 3JIaHUH ¢ mposeTaMu AnuHON He O6oinee 30 m. s
0TBO/Ia aTMOC(EPHOI BJIard TPaHu CKIIAJOK PACIIOAraloT 110 HANIPABICHHUIO MPOJIETA.

banouHble CkianKu IIMPUHONW MEHEEe 3 M PEKOMEHAYETCS ONMPaTh Ha IMOACTPONMIIbHBIC
Oanku, pepMbl U TOMY MOJIOOHBIE 3JIEMEHTHI WM HA CTEHBI, a CKIAAKU IHUPUHON 3 M U Oosee
JIOITyCKaeTCsl ONUPaTh HEIIOCPEACTBEHHO HA KOJIOHHBI.
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a — TpeyroJbHbIE CKIAAKH, oOpa3dyeMble W3 IUIOCKHX 3JEMEHTOB (IUINT); 6 — TO ke, U3 [-00pa3HbIX
9JIECMEHTOB; 6 — TpPANelUUCBUIHBIC CKIAJKH, oOpa3dyembie M3 Z-00pa3HBIX 3JEMEHTOB, ¢ — YCTPOHCTBO
CBETOBBLIX IMPOCMOB B TPEYI'OJbHBIX W TPANCHUCBUIHBIX CKJIaJKax; 0 — TPEYT'OJIbHBIC CKJIaAKU MEPEMEHHOI'O
CEYCHHUS Ha TOJHMIOHAIGHOM IUIAHE, e — MPHU3MATUYCCKUE TPAINCIUCBUIHBIC CKIAJAKH B KOHCOJIHEHOM
ITOJIBECHOM TIOKPBITHH; Ji¢c — OaJovHas CKIAJKa C JHHEWYATHIMUA TPAHSIMH, OUYCPUYCHHBIMH 110 MMOBEPXHOCTH
rUIepOOINIECKOro napadoIousa.

Pucynok 8.1. CxeMbl NIPU3MATHYECKUX CKJIAJOK H CKJIATYATHIX CUCTEM

Pacuer ckiaagok

8.6. IIpu pacyere mpU3MaTHYECKHX CKJIAJOK TPEYTOJIHHOTO U TPANECIUEBUIAHOTO CEUCHUU
CJIelyeT pa3inyaTh Ba ciy4as CTaTUYECKO pabOThl KOHCTPYKIIUHU:

a) KOrJa IMomepeyHoe CeUeHUe CKIIAJKHU TMOCIe MPUIOKEHUS HArpy3Kd (B TOM YHUCIE W OT
neicTBUSL COOCTBEHHOTO Beca) WM TeMIEpPaTypHBIX U JIPYTHUX BO3ACUCTBUN HE HCIBITHIBAET
KpydeHusi (HET ACTUIaHAIIMM MOMEPEYHOr0 CEUYCHHs), W B HEM HE BO3HHKAIOT IONEPEYHBIC
CHUMMETPUYHBIC MJIM aCHMMETpUUHBIe ehopmaruu (o = const, puc. 8.1).

B sToM ciywyae B cpeAHHMX BOJHAX MHOTOBOJIHOBOM CKIIAIKW WJIM OTIEIBHOW CKJIAQJIKH,
UMEIOIIEeH mMoJKperUisiomue pedpa u  auadparmbl, JOTOJHUTEIBHBIX KacaTeNbHBIX U
HOPMAJIbHBIX YCHIMH B MOMEPEYHBIX CEUCHHUSIX HE BO3HUKAET. TOHKOCTEHHBIM AJIEMEHT TaKOn
CKJIQJIYaTOW KOHCTPYKIIMM MOXET OBITh PAacCUYUTaH M 3aKOHCTPYHPOBAH IO CXEME MPOCTOU
0alku B TPEINONOKEHUU JMHEHHOro paclpeaeNeHusl MPOIOJIbHBIX Aedopmaliuii mo BbICOTE
ceueHus. CTEHKHM ¥ TIOJKH, HEMOCPEJACTBEHHO HArpy>KEHHBIC IOTICPEYHON Harpy3Kowu,
PACCUUTHIBAIOTCS M KOHCTPYHPYIOTCS € yuyeToM uX u3ruba. CTBIKM COCETHUX TpaHed MEXIy
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co0OW W coenWHEHHWS TpaHed ¢ auadparMamMu MPOSKTHPYIOTCS TakK, YTOOBI 00ECIeYHTh
KOHCTPYKTHUBHO X COBMECTHYIO paboTy;

0) Korma B CKIAA4aTOW KOHCTPYKIIMH, HArpy>KCHHOHW ITOJIOCOBOW WJIM COCPEIOTOYCHHOU
Harpy3ko#, mubo paboTaroieil Kak TOHKOCTEHHas MPOCTPAHCTBEHHAs CKilaguaras cucTema (B
30HE ONMMPAHMS KPaHUX CKJIAJI0K HA TOPLUEBYIO CTEHY), OMEPEYHBIE CEYCHUSI M3MEHSIOT CBOIO
dopmy. B 3TOM crydae ckiIaauaTyr0 CUCTEMY PEKOMEHAYETCS pacCUUTHIBATH MO TEXHHUYECKOMH
TEOPHUH OPTOTPONHBIX OO0O0JOYEK W TNPU3MATHYECKUX CKJIAZOK WM METOIOM KOHEYHBIX
JJIEMEHTOB C y4eTOM TeoMeTpuueckoil HenuHeiHocTu. [lomepeyHoe apMupoBaHue TpaHeil u
CTBIKOB MEXIy HHMH B 3TOM CIIy4ae ONPEACIseTCs PacyeTOM CKIIAJI0K KaK MPOCTPAaHCTBEHHOU
CUCTEMBL.

8.7. Jlns mnpenBapuUTENbHOTO pacyeTa NPU3MATUUYECKUX CKJIAJ0K (COOTBETCTBYIOIIUX
ciaydaro «O» 1m.8.6), a Takxke AN Moadopa MPOJOJIBHOM apMaTyphl M BBIYMCICHHUS MPOTHOOB
0aJIOYHBIX CKJIAAOK (City4ai «a» 11.8.6) TOomyCcKaeTcs MPUBOIUTh CEUCHHS CKIIAJIOK K TABPOBOMY
WIM JIByTaBPOBOMY ceueHHuio (puc. 8.2) ¢ MOCIeQyIOIUM pacdyeToM HUX MO MpeaeabHbIM
cocrosiHusM corsacHo CIT 63.13330.

AN

ol | ]

a — K IPAMOYT'OJIbHBIM CEYCHUSIM; 6—K TaBPOBbBIM CCUCHUAM; 6 — K ABYTaABPOBbLIM CCUYCHUAM.

Pucynok 8.2. Cxembl MONMEPECYHBIX CeueHHU#l CKIAJ0K U X NMpUBECACHUE 1JISl pacueTa

[IpuBenennyto ToimuHy OeTOHAa CTEHKHM b Ui CXeM, yKa3aHHBIX Ha puc. 8.2, ciemyer
oTpeneNsTh no hopmyie

b= ,25 , (8.1)
sina

a IpUBEJICHHYIO TOMIuHy b; (puc. 8.2) - mo hopmye
b =26, (8.2)

rze o) — TOJIIKMHA OOPTOBBIX 3JIEMEHTOB; @ — YI'0J1 HAaKJIOHA OOKOBBIX I'paHEeH.

IIpu pacueTe MPOYHOCTH CKIIAJKU 110 HAKIIOHHOMY CEYEHMIO Ha JIEHCTBUE MONEPEYHBIX CUII
CJIeZlyeT YYUThIBATh (PaKTHUECKYO TOJIIIMHY HAKJIOHHBIX CTEHOK C MIOIPAaBKOM HA yroj HaKJIOHa.

8.8. Jlnsa ompeneneHus TONEPEUYHbIX M3TUOAIOIIMX MOMEHTOB B TpaHAX CKJIAJOK,
paccMaTpuUBaeMbIX Kak Oalku ¢ Heae(opMUpyeMBbIM HONEPEYHBIM CEUEHHEM, a TaKXkKe JUls
IIPEIBAPUTEIBHBIX PacueTOB CKJIAJ0K B APYTHX CIIy4asX JOIYyCKAaeTCs PacCUMTBIBATH MX Kak
II0JIOCY HEPA3PE3HOM IUIMTHI Ha IAPHUPHBIX OIOpax. 3a ONOPHI B JAHHOM CIIy4ac IMPUHUMAIOTCS
MECTa CONPSKEHMsT TpaHed, a 3a MpOoJIeT IUIMThl — IIMpUHA TpaHed. Yuciao mpoiieToB
NPUHUMAETCST HE MEHee JIByX U He Oosiee maTu. COOTBETCTBEHHO KOHCTPYKTUBHOMY PELICHUIO
KpaiHss oIopa IUIMTHI paCCMaTPUBAETCA KaK MIAPHUPHO-, YIIPYTO- WIIM KECTKO3AIIEMIICHHAs.

[Ipu 5TOM HOpMaNTbHBIC YCHIIUS JIJIsI pacueTa CEUEeHUN rpaHel MOMYyCKaeTCsl ONpeAesiiaTh 0e3
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y4eTa Hepa3pe3HOCTH ITUTHI.

8.9. PacueT ckaJioK OTKPBITOrO MPOQHIIsS PEKOMEHIYETCS NMPOU3BOANUTH, KaK MPaBHIIO, C
y4€TOM MOMEHTOB, BBI3BIBAIOIIUX MONEpedHbI U3rud rpaneidl. COOTBETCTBEHHO apMUpPOBAHUE
IVIMT W TOJKPEIUIAIOIUX pebep TIpaHe, a TakkKe HUX CONPSUKEHUH peKOMEeHayeTcs
IPOEKTUPOBATH C YUETOM BO3MOXKHBIX U3THOAIOLIMX MOMEHTOB.

[IpenBapuTenbHbplii  pacdyeT  MONEPEYHBIX  MOMEHTOB B OTHENIBHBIX  CKJIaJKax
TpaneuueBUIHOTO U IPSIMOYTOJIBHOTO CEYEHHUS JIOMYCKAETCs MPOU3BOINUTD KAK AJI1 KOHCOJIBHBIX
IUTUT C 3aleMJICHHEM IO BEPTUKAIbHOM MIOCKOCTH CUMMETPHH.

8.10. Pacuer mpenBapuTENbHO HANMPSHKEHHBIX  CTHIKOB — CKJIQMYaTBIX — AJIEMEHTOB,
BBIMOJIHAEMBIX C TPUMEHEHHEM BCTAaBOK M3 CTEp)KHEBOW apMmaTypsl (puc. 8.7), cienmyer
IPOU3BOJUTH IO MPOYHOCTU M PACKPBITUIO TPELIMH U3 YCIOBHUS 00ECIEUEHHUs] COXPAaHHOCTU
apmarypsl corsiacHo ykazanusim CII 63.13330 u ciienyromux peKoMeHAaun:

a) IJIOLIAAb CEYEHMSI CTEPIKHENU-BCTABOK Ay ;s CAEAYET ONPEAEATh U3 YCIOBHS IPOYHOCTU
HOPMaJIbHBIX CEUEHUI M3rndaeMoro xene300€TOHHOro ieMeHTa. Ecim Bce CTepKHM M KaHAThl
pacHoJio’)KeHbl B IOJIKE, TO TpeOyeMylo IUIOIIAAb CEUYEHMsI CTEpPHKHEH-BCTABOK JIOIyCKaeTcs
ofpenensTh no popmyJe:

M

- 8.3
ZO ysRsn ( )

$,ins
re Ry — pacyeTHOE COIIPOTUBIICHUE CTAIIU CTEPIKHEU-BCTABOK;
¥% — K0d3(pduuueHT ycnoBuil pabOThl, YUYUTHIBAIOIIMN BO3MOMKHBIE AKCLEHTPUCUTETHI U
ocnalseHus B 30HE aHKEPOBKH CTHIKOBBIX CTEp)KHEH, MPUHUMaeMblit paBHbIM 0,8;
M — n3rubarommii MOMEHT B CEUYEHHUH CTBIKA,
Zp — IJIEYO BHYTPEHHEN NaphI;
1 — KOJIMYECTBO CTEPKHEM;
0) cedyeHHME CTaJbHBIX AHKEPHBIX YIOPOB Ha BCTAaBKAX U KOJOAOK PEKOMEH[IYETCs
ONPEEIATh:
- U3 YCIIOBHUS CMSTHS TI0 KOHTaKTHBIM moBepxHOCTsIM coriacHo CIT 16.13330 mo dhopmyie:
N.<2y%1 R, A, (8.4)
rae N, - ycuiine B KaHaTe;
%1 —Ko3(ppurrent ycnouii pabotsl, paBHbiii 0,8;
R, — pacdyeTHOE CONPOTUBIIEHUE CMATHUIO CTaIbHOTO ynopa cornacHo CII 16.13330;
A, — miIomaap CeYeHUs ynopa;
- U3 ycioBus cxatus 6eTona moxa ankepamu — cornacHo CIT 63.13330 no dhopmyie:
Ne< 1.5 yuRpAe s (8.5)
rae A. — IUIoIma b CEYEHNsI aHKEPHOU KOJIOIKU;
Ry — npu3MeHHas NpOYHOCTh OETOHA.
Kpome Toro, pacuetHoe ycunue N B IpeJBapUTEIbHO HANPSKEHHBIX KaHATaX M CTEPIKHAX-
BCTaBKaX B PAacTAHYTON 30HE (pHC. 8.6) OJIKHO yI0BIETBOPSAThH YCIOBHIO:

N —<Rbs,loc Ab + Rs As 5 (86)
rac Ab— CCUCHUC GCTOHa, B KOTOPOM PACIIOJIOKCHBI aHKCPHBIC KOJIOAKH,
Rbs,loc — IHPUBEACHHOC PaCYCTHOC COIIPOTHUBICHUC OeToHA CXKaTHUIO C YUE€TOM BJIUSAHUA

KOCBEHHOM apMaTypbl B 30HE MECTHOTO ckatus B cootBeTcTBuM CII 63.13330;
A, Rg- COOTBETCTBEHHO IIONIAb CEYCHHS U PACUETHOE COMPOTUBIICHUE MPOJOJIBHON apMaTyphl
B 30HE AaHKEPOBKH KaHATOB U CTEPKHEU-BCTABOK.

KoncTpyupoBanue

8.11. OcHOBHYIO pACTSHYTYIO apMarypy OaJOuYHbIX CKJIQJIOK PEKOMEHIYeTCs
IIPOCKTUPOBATh  MPAMOJIMHEHHON IPEABAPUTEIBHO HAIPSHKEHHOM M3  BBICOKOIPOYHBIX
apMmaTypHbIX crepkHell kimaccoB A600, A800 wunmm apmaTypHBIX KaHATOB (IOMYCKaeTCs
OPUMEHSTH CTepKHU auameTpoM 20 MM u Oonee u3 ctanu kinacca A540). Ilpu sTom auametp
CTepKHEHN M KaHATOB, PacIolaraéMbIX B YTONIIEHHBIX YacTAX CKJIAJ0K U B TpaHsX, BHIOMpaeTcs,

| M0 BO3MOXHOCTH, HAUOOBIINM, HO ¢ yaeToMm TpeboBanuii CIT 63.13330.
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a — apMHUPOBAHUE CKIIAAKU, 06— JAC€TAJIb BBIEMKU IJIA IIEPEPE3AHNA KAHATOB JJIEKTPOIOM.

Pucynox 8.3. llpumep apMupoBaHUS KOHCOJbHO-02J0YHOI CKJIAAKHN MOKPbLITHS
NPSAMOJIMHENHO NpeBAPUTEIbHO HANIPAKEHHON apMaTypoil
¢ 00pPBIBOM KAHATOB B COOTBETCTBUM € MIOPOii MOMEHTOB

B cinyyae HEoOXOAMMOCTH pacHoOOKEHUSl MPEABAPUTENbHO HANPSKEHHOW apMaTyphl Ha
OTJICbHBIX YyUYACTKaX HIDKHEW WM BEPXHEW 30H CKJIANOK (HAlpUMep, B KOHCOIHHO-0ATOUHBIX
CKJIaJIKaX, puc. 8.3) peKOMEeHAyeTCsl MPOEKTUPOBAThH MPSMOJIMHENHYIO apMaTypy TOJBKO Ha TeX
y4acTKax, rie oHa TpebyeTcs mo pacdery. Ha apyrux ydactkax CKIaJKH MOHTQKHBIE CTEPIKHU
WIM KaHaThl pacroyiaratoTcsi 0e3 CLEeMmIeHUs M MOTyT ObITh yJajJeHbl MOcje OTIycKa HX
HATSDKCHUS. U OCBOOOXKIEHUS CKJIAAKU OT (opMBL. J[Is1 3TOrO B COOTBETCTBYIOIIEM MECTE
0o0pbIBa apMaTyphl MpelyCMaTpUBAIOT BBIEMKH B CTEHKE CKJIAJKH, Yepe3 KOTOPbIe CTEPXKHU WU
KaHaThl MOTYT OBITb OOpe3aHbl WM OCYIIECTBICH pPa3beM COCIUHUTEIBHBIX MY(PT MEXKIY
OCHOBHOI apMaTypoil U MOHT@XHBIM YJUIMHUTENEeM. Pa3mepbl BbIEMKH clieyeT IPUHHUMATh
PaBHBIMHU:

- TI0 HaIPaBJICHUIO, IEPICHANKYISIPHOMY OCH apMatypel, @ =d + 0/ 2;

- 110 HAMpPaBJICHHIO, MMAPAIIEIBHOMY OCH apMaTypsl, b < 44 mwM;

- o ryoune ¢ = (d + 0) / 2;

rae d — quamMeTp CTEpXKHS WM KaHaTa.

[Tpu TonmuHe cTeHKu o > 40 MM JToMycKaeTcs MPUMEHEHHE MPEABAPUTENBHO HANPSHXKEHHOM
apMaTypbl ¢ OTTUOOM U3 HIKHEH 30HBI CKJIAJIKA B BEPXHIOIO.

8.12. I'panm 06anoOyHBIX CKJIAJOK AapMHUPYIOTCA OJMHAPHBIMH CBapHBIMH CETKaMH,
pPACTONIOKEHHBIMH B CPEJMHHON TUIOCKOCTH TpaHEH, ecii OHM HE TMOABEPKEHBI M3TUOY, WIH
JBOMHBIMU, pACIOJIara€MbIMU B COOTBETCTBHH C AMIOPOM MOMEPEUHbIX U3rHOAIOIINX MOMEHTOB.

B 30Hax aHKepOBKHM MpeBAPUTEIHLHO HAMPSHKEHHOM apMarypbl OKOJO TOPLOB CKIIAJIOK
pEeKOMeHayeTCsl MpeycMaTpUBaTh MOMEPEUHYIO0 apMaTypy, MPeIoTBPALAIONIYI0 pacciauBaHUe
MOJIOK UJIK CTEHOK (puc. 8.4).

8.13. Kectkue y31bl CONpSDKEHHMs] TpaHed COOpPHBIX W MOHOJMUTHBIX  CKJIAJOK
pPEKOMEHIyeTCS KOHCTPYUPOBATh KAaK BXOJAILINE YTIBl IKEIE300€TOHHBIX KOHCTPYKIHHA C
MPUMEHEHHUEM NEPECEKAIOIINXCS CTePKHEH Wi ceToK (puc. 8.5) Ay TOro, 4YToObl PACTAHYTHIE
CTEp)KHU UMEIU JIIMHY 3a1enku, Tpedyemyto CIT 63.13330.

8.14. C uenpro ymporieHus: KOHCTpyKIuu ¢GopM M Tpolecca OETOHHPOBAHUS AJIEMEHTOB
COOpHBIX CKJIQJUYaThIX MOKPBITUH HW3TOTOBJICHHE CKJIAIOK MOXKET TpeayCcMaTpUBaThCs Ha
IUIOCKUX HIAPHUPHBIX MOJJIOHAX C TMocjieaylomuM u3rudbanueM. B 3tom ciydyae ma3 ¢
nepeceKaromiell ero Hepaspe3HoW apMaTypoll OCTaBISIOT HE3a0eTOHHPOBAHHBIM (puc. 8.6).
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[Tocne moruba rpaneil 10 3aJaHHOTO yIJla HAKJIOHAa MOXKET OBITh IIPOU3BEACHA CBapKa apMaTyphbl
Y yCTAaHOBKAa JOTIOJHUTEIBHBIX CTEPKHEH M CETOK, a 3aTeM 3aMOHOJIMYMBAHUE y371a OETOHOM
NPOYHOCTHIO HE HIDKE MPOYHOCTH OeToHa rpaneil. IIpenBapurenbHO HampspKeHHas apMmaTypa
MOYKET HaTATUBAThCS Ha YIIOPHI HJIM Ha OCTOH M pacnojarathcsi B 0ETOHE 3aMOHOINYMBAHMS.

8.15. CoOopHuble Oano4HbIC CKIAAKH TPAICHUEBUIHON WM TPEYTOJIHHON (OPMBI CEUCHUS
PEKOMEHIyeTCsl MMPOSKTHPOBATh M3 OTAEIBHBIX IO JUIMHE DJIEMEHTOB, COCAMHSIEMBIX HAa MECTe
CTPOUTEIBCTBA.

CTBIKM TaKMX 3JIEMEHTOB CJEIyeT MpelyCMaTpHBaTh B HAMMEHEE HAIPSHKCHHBIX yYacTKax
CKJIaJIKH, B TUTOCKOCTSIX, IEPICHINKYIISIPHBIX MTPOJOIBHON OCH CKIIaJAKH. MUHUMaIbHAS IUPHHA
3aMOHOJIMYMBAEMOTO IIIBA TPHHUMAETCS C YYETOM JHaMeTpa CTBIKYEMBIX CTEp)KHEH U
KOHCTPYKLIMU UX COEIMHEHUs, HO He Oosee 250 MM.

CTblkM COOpHBIX CKJIQIOK C HEHANpPsDKEHHOW apMaTypoi, pacIoJIOKEHHbIE B 30HAX
NeCTBUSL M3rHOAIOMIUX MOMEHTOB, MPOEKTHUPYIOTCS C TPUMEHEHHEM CBAapKH BBIITYCKOB
apMaTypsbl ¥ MOCJIEIYIOIEro 3aMOHOJIMYMBAHNS 11IBA.

Y N4
%

I/

&
»
L

1 — npeaBapuUTENbHO HAMPSDKEHHAs apMaTypa; 2 — MONEPEYHbIe CTEPAKHU; 3 — BEPXHUE CTEPIKHU
U UX 337€7Ka; 4 — ceTkKa.

Pucynok 8.4. Jleranb apMupoOBaHusl NMOJKH M CTEHKH B TOPLEBOH 30He
€CaMO032aHKEPOBaHHS MPEABAPUTEIbHO HANPAKEHHOH apMaTypbl

a — OTIENIbHBIMU CTEPXKHSIMH; 6 — CBapPHBIMH CETKAMU; 6 — TOJIOKCHUE CETOK MPH CBAPKE;
| — BepxHHE CTEP)KHU; 2 — TO XKe, HIDKHHUE; 3 — apMHpPOBaHHE B ByTaX; 4 — MONEPEYHbIC CTEP)KHU
MEPECEKAIOIINXCS CETOK; 5 — TO Ke, IPOJI0JIbHbIE; 6 — MEeCTa TOUE4HON CBapKH.

Pucynok 8.5. ApMupoBaHue nepeceKauMHCS CTEP:KHAMM
7KECTKOI'0 CONPSZKeHHUs rPpaHell TPeyroJbHOi CKIAAKU

1 — 6eToH 3aMOHOJIMYUBAHUS: 2 — OTTHOAaEMBbIC 1 CBAPUBAEMBIC BBIITYCKH;
3 — mpeaBapuTENbHO HANPSDKEHHAS apMaTypa, HaTAruBaeMasl Ha yropsl (GopMbl;
4 — JOOIIOJTHUTCIIbHBIC CCTKHU.
Pucynok 8.6. ApMupoBaHue y3J1a CKJIAI0K, H3rOTOBJISIEMbIX IOTMOOM 10 €ro
3aMOHOJHMYHMBAHUA
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CThIKM CKJIQJIOK C MPEABAPUTEIbHO HANPSHKEHHON apMaTypol mupuHoi He MeHee 40 MM u
He Oojee mIara MONEPEYHO apMmaTypbl B CTEHKaX CKJIAJKU JOIYCKaeTcsl MPOEKTUpOBaTh 0e3
BBIIIYCKOB HEHANpsOKEHHON apMmaTypsl. [Ipu 3ToM mpopaosbHasi mpelBapUTeNIbHO HANpPsKEHHAs
apMaTypa CKJIaJKd C HaTsOkeHHMeM Ha OeTOH pacrosaraercss B Ia3aX WM KaHalax ¢
HOCEAYIOIUM X 3aMOHOJMYMBAHUEM UM UHBELIUPOBAHHUEM.

8.16. CTbiku B CKJIaJKax TpPAINELUEBUIHOIO CEUEHUs,, COOMPAaEeMBbIX M3 MpPeIBAPUTEIBHO
HANpsDKEHHBIX 2JIeMEHTOB (puc. 8.7), peKOMEeHAyeTcsi IMPOEKTUPOBaTh MNPUTOPLIOBAHHBIMU
(tormyckaeMble OTKJIOHEHUS 3a30pa KacaHUsl OT MPOeKTHOro He Oosiee 0 + +3 MM) ¢ mpoMasKoi
CTBIKYEMBIX MOBEPXHOCTEH 3MOKCHIHBIM KJIEEM C MEJIKMM HAIlOJIHUTEIEM M IOCIEAYIOIUM
00>KaTHeM € NMOMOIIBIO IPEBAPUTENBHO HANPSHKEHHBIX apMaTyPHBIX BCTABOK, pa3MEIaeMbIX B
pacTsAHyTOM 30HE CKJIaJKU. BcTaBku ciienyeT NIpUHUMATh U3 CTEPKHEBOM rOpsAYeKaTaHOW CTalIu
kiacca A600, A800 ¢ MEXaHUYECKUM WM 3JEKTPOTEPMHUYECKUM HATSHKEHUEM, BBIIIOIHIEMBIM
coryiacHo TpeboBanusim CIT 63.13330.

Vzen A 2

| — nuHUS CcThIKA; 2 — MPeIBapUTENbHO HANIPSHKEHHAS apMaTypa dJIEMEHTa;
3 — mpeaBapHUTENbHO HANPSUKEHHBIE BCTABKH; 4 — aHKEPHBIE KOJIOIKH.

Pucynok 8.7. KoHCTpyKIus IpeABAPUTEIbHO HANIPSIAKEHHOI'0 CTHIKA 3JIEMEHTOB 0aJIOYHBIX
CKJIA0K

8.17. ®opMBbI MONEPEYHOTO CEUEHHUS MPU3MATHYECCKUX CKJIAJ0K BBIOMPAIOTCS W3 YCIOBUU
NPOM3BOJICTBA PAa0OT, TpeOOBAaHUI apXUTEKTypHOW BBIPA3UTENIBHOCTH, a TAKXKE C YyYeTOM
CJIEAYIOINUX OCOOEHHOCTEH:

- TpaneUeBUAHBIE CKIAJAKU C TOPU30HTAIBHO HAIPABIECHHBIMU MOJKAMHU B C)KAaTOM 30HE
MEHBIIIE CKJIOHHBI K MOTEPe YCTOMYMBOCTH HAKJIOHHBIX CTEHOK M UMEIOT CYIIECTBEHHO OOJIbIINN
MOMEHT UHEPLIMH, YEM TPEYTOJIbHBIE TOU KE BBICOTHI;

- TpamenueBUAHbIE CKJIAJKH C TMOJKAMH TOJBKO B PACTSIHYTOW 30HE yAOOHee AN UX
ONHUpPaHUs U TPeOYIOT MEHbIIE MOTIEPEYHON apMaTyphl HA MOHTA)XKHbIE YCHIIUS; UX HEJOCTATKOM
ABIIIETCS. HEOOXOIMMOCTh 3aMOHOJMYMBAHUSA CThIKA MEXIY CKJIaJKaMH [0 HHU3Y JIOTKa,
OTBOJSIIIETO C IOKPBITHS BOJY;

- 3aMOHOJIMYEHHBIA CTBIK TPEYrOJBHBIX CKJIAJ0K PEKOMEHIYETCS JAeNaTh TOJBKO IO
BEPXHEHN KPOMKE;

- 11eJ1IecO00pa3HO  BBIMOJHATH TPANELUUEBUIHBIE CKIAJKU C TIOJKaMH B CKaTol U
PacTAHYTOM 30HaX ¢ 3aMOHOJIUYMBAHUEM CTHIKA B CKATOM 30HE.
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@ — TPEYroJNbHbIe CEYEHHs; 6 — TPAICLHEBHIHbBIC CCYCHHS;
1 — a7 Harpy3KH MOCTOSHHOW MHTEHCUBHOCTH 110 LIMPUHE CKIaAKH;
2 — 11 Harpy3Kyu COOCTBEHHOTO Beca CKIIAIKH.

Pucynok 8.8. OnTumajibHbIe COOTHOLICHUS] PAa3MEPOB CEYEHUI CKJIAJ0K M0 5KEeCTKOCTH

[Tpu BBIOOpE HAKJIOHA W MIMPHHBI TOJIOK PEKOMEHAYETCSI YYUTHIBATh, YTO ONTUMAILHBIMU
SBJISIIOTCSL  CEYeHUs, oOecreyuBaroliie HauOONbIIYI0 KECTKOCTh CKIAJKU JUIs 3aJaHHOM
IUIOIIA/IA CEUEHUS.

IIpy coBMecTHOM JAEHCTBMM IMOJIC3HOW pPABHOMEPHO pACHpPECIICHHON Harpy3ku U
COOCTBEHHOr0 BeCa ONTHUMAJIbHOE IMONEPEYHOE CEYEHHE JOKHO MMETh (pOopMy, 3aHMMAIOILYIO
IPOMEKYTOUHOE IOJIOKEHHE MEXJy OYEepPTaHUSMHU CKJIAJOK, MPUBEJCHHBIMM Ha puc. 8.8,
OTBEYAIOLMMU ONTUMAJIbHBIM MONEPEUYHBIM CEUEHUSM TOJBKO JJISl Harpy3Ku, paBHOMEPHOH 1O
IUTIOILAAM MOKPHITUSA (ouepTanue 1), u 171l Harpy3Ku COOCTBEHHOI'O Beca CKJIaIKU (ouepTaHue 2).

9. MUWWIMHAPUYECKUE U CKJIAJYATBIE OBOJIOYKH

OcHOBHBIE OJIOKEHU S

9.1. Hununapuyeckumu oOosioukamu (puc. 9.1) Ha3bIBalOT TOHKOCTEHHbIE KOHCTPYKIIUH,
COCTOSIIIME U3 CIEAYIOIUX OCHOBHBIX YJIEMEHTOB!

— TOHKOW IUIUTHI, OYEPUEHHOM N0 IWIMHIPUYECKON MOBEPXHOCTU (COOCTBEHHO
000J10UYKH);

— OOPTOBBIX 3JIEMEHTOB, OKAMMIISIOIINX 000JIOUKY BIOJIb KPAHUX 00pa3yoNnux;

— TOMNEPEeYHbIX AuadparM Mo KpUBOIMHEHHBIM KpasiM, OMUPAIOLIUXCS Ha KOJIOHHBI WIH
CTCHBI.

IToxpeITHE C TOHKOM IIUTOM, OUEPUECHHOU 110 MPU3MATUYCCKON ITOBEPXHOCTH, BIIMCAHHOM B
LWIMHIPUYECKYI0, Ha3bIBaeTCs ckiagdarbiM (puc. 9.2). O00J0UKM U CKJIAJKU M3rOTaBIMBAIOT
ITIAJAKUMU U peOpUCTBIMHU.

9.2. MHOTOBOJIHOBBIE O0OJIOYKH CIIETYET MPOSKTHPOBATH MOHOIMUTHO CBS3aHHBIMH MEXITY
c000i1 1 ¢ o0IMMH OOPTOBBIMHU AJIEMEHTAMU - KpaWHUMU U IPOMEKYTOUHBIMU (puc. 9.1, 9.2).
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1 — mututa obonouku; 2 — nuadparma; 3 — OOPTOBOI IIEMEHT

Pucynok 9.1. llnmauHapuyeckue 000J0YKH

9.3. [lumHIpUYecKre M CKJIaqdaThie 000J0YKH B 3aBUCUMOCTH OT OTHOIICHHS PACCTOSTHUS
MEXIY OCSIMH OMOpPHBIX Auadparm (mposer 0000uKH) /; K PACCTOSHUIO MEXITY OOPTOBBIMU
aJeMeHTaMu [, (AJIMHA BOJHBI) YCIOBHO IMOAPA3ACISIIOT HAa JUIMHHBIE — TIpu [} / [, > 1 m
KopoTkue —npu [1/ L <1

[Ipu ompeneneHnu ycwivid U pacyeTe OOOJOYEK MO MPEACTBHBIM COCTOSHUSM CIEIyeT
yuutbiBath pekoMenaanuu CII 63.13330 u 1. 4.2 nactosimero CIIL.

0,25-0.4)1, (0,25-0.4)1,

mH NH

i. L L L L ,, L
(o 25-0.4)1, (0,25-0,4) .'2

m —

L L

=

Pucyuox 9.2. Tunbl CKJIATYATHIX 000J109€EK
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Pucynok 9.3. Cxema 000/104KH ¢ nuagparMamMu, He COBNATAIOIIMMH € JJTHHOI BOJHBI.

PexoMeHnganmu no pacyery JIMHHBIX HUJIHHAPHYECKHX
H CKJIAIYATBIX 000J109€K

9.4 B o6mem cirydae omnpeeneHue YCUJIUH B JUIMHHBIX IMAJIUHAPUYECKUX U CKJIAT4aThIX
000JI0YKaX PEKOMEHIYETCs MPOU3BOAUTH C ydeToM jaedopMalii MONEPEeYHOro KOHTypa B
COOTBETCTBHUU C TIOJyMOMEHTHOU Teopueit. [Ipu s3Tom m3rudarorme MOMEHTHI M|, NEHCTBYIOMINE
Ha TUIOIIAJKaX MOMEPEYHOTr0 CEYECHUsI 000JI0UYKH, COOTBETCTBYIOIIME UM TONepeuHble cuiibl (O,
a TaKXke KpyTamue MOMeHThl 7 u 1) BCIEACTBHE UX HE3HAUYMTEIBHOM BEIWMYMHBI NIPUHUMAIOT
paBHbIMU HyIIO (puc. 9.4). Cunbl N, NEHCTBYIOUIME HOPMAJIBHO K IUIOLIAJKaM IPOAOJIBHOTO
CEYEeHUs, a TAaK)KE BO3ZHMKAIOIIME HA TEX K€ IUIOIIAJKaxX IOINepedHble CUibl () YUUTHIBAIOT B
pacueTe, HO HE YYMTBHIBAIOT NpH Moa0Ope ceueHHWil. Pa3meprl ceueHMid ONpENensioT o
HOPMAJIBHBIM ~ yCWIMAM N, JEUCTBYIOIIMM Ha IUIOWIAJKAaX IONEPEYHOr0  CEYEHUs,
CKaJBIBAIOIIUM YCWIMAM S W U3rHOalomMM MOMEHTaMm M, ACWCTBYIOIIMM Ha IUIOIIAIKaX
IPOJOIBHOTO CeYeHHsI 000I0UYKU WU CKIIAIKH.

a - TIOJIHAsI CXeMa YCHUIINH; 6 — YCHIIUS, yIUTBIBAEMBIE TIPH PacyeTe.

Pucynok 9.4. Ycnans, 1eiicTByomue B JIHHHBIX HUJIMHAPUYECKUX U CKIATYATBHIX
000J109YKaX

9.5. B wactHpIX ciy4asx (Hampumep, uisi 000J0YeK, ONMEpThIX MO yriaMm, MpH ACHCTBUU
PaBHOMEPHO paclpeielIeHHOW HAarpy3Kd M BeJIMYMHE OTHOWIEHUS /1 / [, > 1, Ipu MOBBIICHHOM
JKECTKOCTU TOMEPEYHBIX pedep U Jp.), KOIr/la B3aMMHOE BIMSIHHE MOIMEPEUHBbIX HM3THOAIONINX
MOMEHTOB M TMpPOJOJbHBIX HOPMAJbHBIX YCHIMHA OTCYTCTBYET WM HE3HAUUTENBHO, PacyeT
000JI04YKHU MPOU3BOAAT KaK OaJKy KPUBOJIMHEHHOTO MONEPEYHOTO CEUECHHUS.

9.6. B MHOTOBOJIHOBBIX MOKPBITHSX, OTMEPTHIX 1O yIiIaM, KpailHUE MOJIyBOJIHBI JOIMYCKAETCs
paccUUTHIBATh MO YNPOIIEHHOW CXeMe - KaK MOJIYBOJIHBI OJJHOBOJHOBON 000JIOUKH WU CKJIAIKH,
UMEIoNIel cuMmMeTpruHoe ceuenue (puc. 9.5, a). CpeaHue BOJTHBI MHOTOBOJTHOBBIX 000JIOUEK U
CKJIAJIOK JIOMyCKAeTCsl pacCUUTHIBATh Kak OOOJOUKH (CKIAKH), Y KOTOPBIX MPOJOJIbHBIE Kpas
3aKpelyieHbl OT CMEIIEHWH B TOPHU3OHTAJIbHOW IUIOCKOCTM U TIOBOPOTa B INIOCKOCTHU
nornepevHoro ceueHus (puc. 9.5, 6).
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a — cXeMa Harpy3Kd U pacueTHas cxema KpalHed BOJHBI;, O — pacueTHas cxema
CpeHEeN BOJIHBI
Pucynok 9.5. CxeMbl 1J151 YIPOIIEHHOT0 Pac4eTa MHOTOBOJIHOBBIX 000J104€K U
CKJIA/IOK

9.7. Pacyer mo mpovYHOCTH, KECTKOCTH M TPEIIMHOCTOUKOCTH JJIMHHBIX HMJIMHAPUICCKUX U
CKJIaTYaThIX O00OJIOYEK CIEAYyeT MPOU3BOAUTH C YYETOM OOpa30BaHHS TPEUIMH B OOPTOBBIX
DIIEMEHTAaX W B IUTUTE, W TPEIIMH BJOJbh OOpa3yloIMX B IUTUTE WM TPEIIUH B TOMEPEYHBIX
pebOpax (B TOM 4uciie 00pa30BABIIMXCS HA CTAIMH MOHTa)Ka KOHCTPYKIIMH) B COOTBETCTBHHU C
Meroaukamu, uznoxkeHHsiMu B CII 63.13330. [omyckaeTcsi Kocble TPEIIUHBI B yriiax (puc. 9.6)
NIPY pacyeTe HEe YYUTHIBATb.

Pacder mo 06pa3oBaHUIO TPEIIMH B HOPMAJIBHBIX CEYCHHUSAX U BJIOJIb OOPa3yIOMIUX CIIETyeT
NPOM3BOJIUTH C YUYETOM HEYNPYyrux Aedopmaliuii 0eToHa B pacTSIHYTOM 30HE.

Yeunmus A pacdera JITMHHBIX [TMHAPHYECKUX U CKIIaI4aThix 000JI0YeK 0 00pa30BaHUIO
U PACKPBITUIO TPEIUIUH, 10 ECTKOCTH M MPOYHOCTH CJICAYET ONPEACIATh C YUSTOM yKa3aHH
11.9.4 ¢ yuerom nehopmaniii HONEPEeYHOro KOHTypa Kak JJis yIpyroil CUCTEMBI.

Pucynok 9.6. Cxema TpelmiyH B JJINHHOW HWINHAPUYECKOH 000JI04Ke

9.8. JlomyckaeTcsi pacueT Mo MPOYHOCTHU, KECTKOCTH M PACKPBITUIO TPEIIMH OOOJOYKHU C
TPEUIMHAMU B TPOJOJIbHBIX CEYEHUSX IMPOMU3BOJAUTH HA JAEHCTBUE TOJBKO H3rHOArOIUX
MoMeHTOB 1o ykazanusm CII 63.13330.

Pacuer 000/04KHM IO MPOYHOCTH CIEAYET MPOU3BOAUTH C YUETOM IepepacrpeseeHus
YCI/IJ'II/Iﬁ MCKAY HUX NPOAOJIbHBIMU CCUCHUAMMU. O6pa3013aHI/Ie TPEX NPOAOJIbHBIX INIACTHYCCKUX
IIAPHUPOB MIPUBOAUT K 3HAUUTEIILHOMY YBEIMYEHHUIO Ae(pOpMaluii U paCKPBITUIO TPEILUH.

9.9. Pacuer 000704YKM MOCJIE Ha3HAUEHUS €€ T'€OMETPUUYECKUX Pa3MEpPOB BBINOJHSIOT B
cJIeyIoUIel Mocae10BaTeIbHOCTH:

— OmpeAeAloT TpeOyeMoe CedYeHUE MPOJOJIbHOM apMaTypbl OOPTOBBIX 3JEMEHTOB IIO
dbopmyre:
M
A = R 08k
s YO0

rae M — w3rubaromuii MOMEHT OT BHEIIHMX Harpy30K B Pacu€THOM TOMEPEYHOM CEYEHUU
0001104KH; /1y — pabodasi BEICOTA CEUCeHUsT 000JIOUKH, paBHAS MOJTHON BBICOTE 32 BHIYETOM
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paccTosiHUsA OT HM)KHEH I'paHu OOPTOBOrO 3JIEMEHTa /10 PaBHOAECMCTBYIOLIEH YCHUIMHN B
pacTaHyTOll apmarype;

— MPOU3BOJAT pacueT 000JIOUKH B YHPYroi MOCTAHOBKE C yYETOM apMaTypbl OOPTOBBIX
AJIEMEHTOB;

— TI0 TIOJTYYEHHBIM M3 pacueTa MOMEHTaM C Y4eToM pekoMmeHmamuii m. 9.10 moxbuparot
IOTIEPEYHYIO apMaTypy IUIUTHI,

—Ha OCHOBE pacuera Ha mnpeasiayniemM sTtane no ykaszanusm CII 63.13330 nHaxomsT
MOJIO’KEHUE PABHOJICUCTBYIOIIEH YCWIMI B C)KATOW 30HE CEUEHHMS, PACCTOSIHUSL OT HEE O
LIEHTPa TSHKECTH PACTSIHYTOro OETOHA z, U apMATYpPHl Z; U BEIMYMHY MOMEHTA BHEIIHUX CHJI
M;¢, COOTBETCTBYIOIIETO MOSBICHHUIO TPELIHH;

— IPOM3BOAAT pacueT OOOJOYKM € ydeToM TpemuH U no ykazaHusm CII 63.13330
OTNPENeNAIOT TEpEeMEIIeHUsT  OOOJIOYKM W IIMPHHY PACKPBITHS TPEUIMH B OOPTOBBIX
JJIEMEHTAX;

— ¢ y4eToM ykaszaHui IL.11. 9.14 u 9.15 nactosamero CII nmpousBoaaT pacder yriloBbIX 30H
U tuadparm 000JI0UeK.

Pucynok 9.7. Ctaguu HanpsizkeHHOT0 COCTOSIHHS MOTNEPeYHbIX ceYeHU i 000109KH
(cky1aaKm)
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9.10. Ilomepeunyto apMaTypy IUIMTBI U apMarypy IONEpEeUYHbIX pedep Ha yuacTKax,
IPUMBIKAIOIUX K OOPTOBBIM 3JIeMEHTaM, orpeesisatoT no ykazanusm CII 63.13330 no ycunusim,
ONpesieNIeHHbIM U3 pacuera o0O0JIOUEK KaK YNpyrux cucreM. s pacdyera B IMONEPEYHOM
HalpaBJIeHUU PaCCMaTPUBAIOT MOJOCKY €AMHUYHOMN IIMPHUHBI, BBIPE3aHHOH B TIOOOM CEYEHUHU IO
JUITMHE O0OJIOUKH, KOTOPYIO PACCUMTHIBAIOT KaK KPYTOBYIO OECIIApHUPHYIO apKy IPOJIETOM,
PaBHBIM LIMPUHE 0O0JIOUKH.

9.11. Pacyer »KECTKOCTM KOHCTPYKLMH 00O0JOYEK CIEIyeT IpPOU3BOIUTh C YYETOM
negopmanuii KOHTYpa U HaJlM4us MONEPEeYHbIX TPEIIMH B OOPTOBBIX 3JIEMEHTaxX U B 000JOUKeE,
IPOJIOJIBHBIX TPEIIUH B 000JIOUKE.

[npuny packpbiThst HOpManbHbIX TpemuH HaxotaT no CII 63.13330.9.12. B nonepeunom
CeUYeHUHM O0OO0JIOUKHM 3HAa4YCHHE TNPEACTHHOr0 H3rH0aroImero MomeHtra M, ONpenensioT Kak
IPOM3BEACHUE NMPEAETIbHBIX YCUINH B OCHOBHON PacTSHYTONH apMaType OOPTOBBIX 3JIEMEHTOB Ha
paccrosiHue 10 paBHOACUCTBYIONIEH yCWIMI B cxkaToil 30He ceuenus (puc. 9.7 craaus lla) mo
dbopmyre

My =Rs Az (9.2)

Pacuer 0005104KHM O NMPOYHOCTH CIEAYET MPOU3BOAMTH C YUETOM IepepacrpeleeHus
YCWINN MEXJly UX IOTIEPEUYHbIMU CEUEHUSIMHU.

9.13. KonuyecTBO MonepevyHor apMarypbl, IPUHATOW MO pe3yjbTaTaM MNpPEeIBAPUTEIBLHOTO
pacuera, cieayeT YTOYHSATh C YYETOM pPacueTHBIX YCWJIMH, OIpPENETICHHbIX MpU HAIUYUU
TPELIMH B NONEPEYHBIX U MPOJIOJIbHBIX CEYEHUAX 000IOUKH.

9.14. Ycuius B yriaoBbIX 30HaX 000J0YEK ONMPEAEIAIOT U3 X pacyeTa KaK yIpPYruX CUCTEM.

Bo wuszbexxanue Xpynkoro paspylleHusi 0o0OJOYEeK B yINax OT CKajJbIBaHMs BEJIMYMHA
CKaJIbIBAIOIIMX HAIpPSDKEHUM HE JIoJDKHA MpeBblath 2,5R;. Ha yudacTkax, rae HanpsbKeHus
CKalbIBaHUs OoJblle yKa3aHHON BEJIMYMHBI, HEOOXOAMMO BBINOJIHATH MECTHOE YTOJIIEHHUE
wnThl. [Ipu 3T0M Npou3BOAUTH EpepacyeT KOHCTPYKLUU B IIEJIOM HE TpeOyeTcsl.

9.15. JlnapparmMbl pacCUMTHIBAIOT KaK IJIOCKUE CTEPKHEBbIE WM OAJOYHbIE KOHCTPYKLUHU
Ha JIeHiCTBUE HAarpy3Kd OT COOCTBEHHOI'O BEca M ONOPHOTO JIABJICHMS, NEPEaBaeMOro B BHJIE
capuraromux cui S (puc. 9.9), KacaTenpHBIX K CpPEAMHHOW IOBEPXHOCTH OOOJOYKH WU
CKJIaJIK¥, OOpaTHBIX I10 HAMNpaBJICHUIO U PaBHBIX I10 BEJIMYMHE CABUTAIOLIUM YCHUIIUSAM B
000JI0YKe Ha KOHTYDE.

Pucynok 9.9. Cxema nepenadu yCWJIni ¢ 000,109k Ha quadparmy

BennuuHy cIBUTAOMMX CHII ONPEACSIOT U3 pacyeTra 000J0YEK M CKIAZOK Kak YNPYrHx
CUCTEM.

[Ipu pacuere nuadparm ciemyer YYUTHIBaTh SKCLEHTPUYHOE MPUIIOKEHHUE CIBUTAIOLIMX
CHUJI 10 OTHOLLIEHHUIO K OCH DJIEMEHTOB KOHCTPYKIUU.

KOHCprHpOBaHI/Ie JJIMHHBIX HUWINHAPUYECCKHX U CKJIAAYATbIX 000109€eK

9.16. BricoTy 000y104KM /£, BKJIIOYasi BBICOTY C€UYEHHUsSI OOpTOBOM Oajku, pEeKOMEHIYeTCs
Ha3zHa4aTh paBHoM (1/6—1/8) [}, a ctpeny nmoasema f - paBHoii (1/6—1/8) L.

[IpomonbHbIE Kpasi 00OJOYKH B TPOJETE MOTYT OBITh CBOOOAHBIMH WJIM ONHPAThCS Ha
KOJIOHHBI WJIH CTEHBI.

[TorepeuHoe ceyeHne 0OOJIOYEK MOKET OBITH OYEPUYEHO MO Jyre Kpyra, dJUIMIca WIN TI0
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JIpyroi KpuBoW. PexomeHyeTcsl MpUHUMAaTh KPYyroBO€ OYepTaHHE - KaK HamOojee MpPOoCTOE B
HPOM3BOJICTBE PaloT.

CxeMbl ceueHnit 000J104eK TpUBEEHBI Ha puc. 9.1 — 9.3.

9.17. COopHble U COOPHO-MOHOJHUTHBIE LMJIMHAPHUUYECKUE OOOJIOYKH  BBIIOJIHSIIOT
peOpPHUCTHIMH, MOHOJIUTHBIC - KaK MPABUIIO, TJIQAKHUMH.

Pebpuctbie MoHOIUTHBIE 0005104KH (puc. 9.10) pekoMeHyeTcs MPUMEHATh B TEX Clydasx,
KOTJ]a BCIIE/ICTBUE HAJMYUS COCPEIOTOYCHHBIX HArpy30K, OCOOCHHOCTEH OuYepTaHHs 0O0JIOUKH,
YCIOBUH €€ OmMupaHMs, OOJIbLIIMX MPOJETOB WM JPYIMX MPUYUH Ul TJaJAKOH 000JI0YKH
TpeOyercst 0OJbIIast TONIUHA U YCTPOHCTBO MACCUBHBIX OOPTOBBIX 3JIEMEHTOB.

Pebpa B MOHOMMTHON 000JI04KE NpeAyCMAaTPUBAIOT U3 YCJIOBUS oOecreueHus ee
YCTOMYUBOCTH.

9.18. Ilpu BbIOOpe THNA OOPTOBBIX 3JIEMEHTOB LMWJIMHAPUYECKUX OOO0JIOUEK ClIedyeT
YUUTHIBATh YCJIOBUS OIUPAHUS KPacB 00O0JOUKH.

boproBble 31€MEHTHI A 000J0YEeK €O CBOOOJHO BUCAIIMMHU KpasMU PEKOMEHIYETCs
NPUHUMATDH B BHJIE OAJIOK, PACIIOIOKEHHBIX HIDKE Kpas 000104kH (puc. 9.11, a). ns cOopHbIX
KOHCTPYKLHMH OalKH B LENSIX CHUKEHUS UX BECa MOTYT OBITh JIByTaBPOBOI'O CEYCHHUS.

L, I-1

Pucynok 9.10. Pedpucras o060109ka

[Ipu HEOOXOOMMOCTH OOpPTOBBIE AIIEMEHTHI MOTYT pPAacHojaraTbCs BBIIIE Kpas OO0OJOYKH
(puc. 9.11, 6). OHM BBIIOJIHSIOTCS TPSMOYTOJIBHOTO CeUeHHs (MOTYT OBITh C MPHIMBaMH) Wiu L-
obpasznoro ceuenus (puc. 9.11, 6). Eciu kpas 00070YKM MOANEPTHI, TO OOPTOBOM 3JIEMEHT
1es1eco00pa3Ho MPOEKTUPOBATH B BHJIE TOPU3OHTAIBHOM MIHTHI (puc. 9.11, 2).

Pasmepbl ceueHuii OOpPTOBBIX JJIEMEHTOB OINPENENAIOT 10 pacuyeTy U C Y4eToM
KOHCTPYKTUBHBIX TpeOOoBaHUil. PekoMeHyemMble pa3Mephbl CeUeHUI 3TUX 3JIEMEHTOB B JIOJISX OT
MOJITHOM BBICOTHI CE€UeHHUs 000JOYKM TpuBeAcHbI Ha puc. 9.11. BwicoTy cedeHuss GOPTOBBIX
3JIEMEHTOB B JIOJISIX MIpoJieTa /| peKoMeHyeTcs: npuHuMath paBHoit 1/20—1/30.

ITpomesxyTouHbIE OOPTOBBIE IEMEHTHI, COCUHSIONUE OTACIIbHbIE BOJIHBI MHOTOBOJIHOBBIX
000J104YeK, MPOEKTUPYIOT aHAJOTMYHO KpaiHUM OOPTOBBIM 3JIEMEHTaM IO OJHOMY W3 THIIOB,
n300pakeHHBIX Ha puc. 9.11.

9.19. Cpennue u TopleBble quagparMbl MUIMHIPUYECKUX 000JI0UEK YCTParBalOT OOBIYHO B
BHJIC apOK C 3aTsHKKOHU (puc. 9.12) — kak HanboJiee SKOHOMUYHBIX IO PACX0JIy MAaTEPHAJIOB.

[Tpu HeOOIBIIOM MpOJIETEe BOJHBI 000J0YKH M HEOOJBIION cTpene moabema f nuadparmbl
IPOEKTUPYIOT B BHJE OaloOK MepeMEeHHOM BbICOTHI. [l obserueHust auadparmel U MpoIyckKa
KOMMYHHKAIIM B CTEHKE 0aJlOK yCTPauBarOT OTBEPCTHS.
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Pucynok 9.11. BopToBbl€e 3JIeMEeHTbI

a
d=

Pucynok 9.13. Cxema 000/104KH ¢ (POHAPHBIM IPOEMOM

JlonmyckaeTcsi IpOeKTUPOBaTh JuaparMbl Ipyrux BUJIOB, B TOM YUCIIE B BUJIE:
- KpMBOJIMHENHOr0 Opyca (IIpy ONUpPaHUU Ha CTEHY);

- paM C KpUBOJIMHEHHBIM pUTENIEM, €CIIU PACIIOp BOCIPUHUMALCTCS KAPKACOM MPUCTPOEK;
- epM (TIpM 3HAYUTEIHLHBIX TIPOJIETAX BOJIHBI 000JIOYKH).

Juadparmpl, Kak IpaBUJIO, MPOEKTUPYIOT BEPTUKAIbHBIMHM, a IPU HEOOXOAUMOCTU -
HAKJIOHHBIMHU U KPHUBOJIMHEHHBIMHU.

9.20. ®oHapHble NPOEMbl U JPyrue OTBEPCTHsI PEKOMEHIyeTCs pacrosiaraTb B BEepXHEH
yacTh 000JIOUKHU B IIPOJOJIBLHOM HamnpasiieHuu. Pasmep oTBepcTHil B MONEPEUHOM HallpaBJIeHUN
pexoMeHayeTcsi HazHadaTh He Oonee (1/4—1/3) [, B mpoJOIBHOM HANpPaBIEHUU pa3Mephl
OTBepCTUIl He orpaHumuMBaroTcsi. OTBEpCcTHUS B 000J0YKAX OKAWMIISIIOT paMKaMU U YCHUJIMBAIOT
yepe3 2—3 M pacnopkamu (puc. 9.13).

9.21. [lonepeyHoe ceyeHrEe MOHOJIUTHBIX CKIa4aTblX 000J0UYEK PUHUMAIOT IO OJHOMY U3
TUIOB, MOKa3aHHBIX Ha puc. 9.2. lllupuHy rpaHeldi MOHOJMTHOM CKJIQJAKU PEKOMEHIYeTCs
npUHUMATh He Oosiee 3 — 3,5 M - UCXOJ U3 YCIIOBHUS, YTOOBI TOJNIIMHA IJIUTHI ObUIa HE Ooliee
100 mm. [Iupuna BepxHeil rpanu B cKIaakax Ha3Haudaercs paBHou (0,25—0,4) L. Bee rpanu no
HMIMPUHE TPUHUMAIOT, KaK PaBUIIO, OJMHAKOBBIMHU.

9.22. COOpHBIE CKIIAJIKM PEKOMEHAYETCsl M3roToBIATh pedpuctbiMu. IIpu L, > 10—12 m
pEKOMEHAYETCSl PUMEHSTh CKJIAJKU C KOJMYECTBOM TpaHeil OOJIbLIMM, YEM yKa3aHO Ha pHC.
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9.2, WM ycWIMBaTh TPAaHU CKIAIKU IMONEPEYHBIMU pedpaMu. BrICOTy COOpPHBIX CKIIAYaThIX
o0osiouek 0e3 MpeaBapUTENBHOIO HAIpPsHKEHHUS PEeKOMEHIyeTcs Ha3HauaTh He meHee 1/10 /;
BopToBbIie 271€MEHTHI B HUX MPOSKTUPYIOTCS TAKHMH Ke, KaK U B IWIHMHIPHIECKUX 000JI0UKaX
(em. m. 9.18 u puc. 9.11).

Bo u3bexaHre MECTHON MOTEPH YCTOMYMBOCTH OOOJIOUKH MEXKIY MOMEPEYHBIMHU peOpamu

paccTosiHMe MEXAy HHUMU HE PEKOMEHAyeTcs Ha3HauaTh OojbiiuM, 4eMm 7./ RO, rme R —

paanyc KpUBU3HBI 00OJIOYKH.

[Ipyn Hamuuuu CKaNBIBAIONIMX HAMpsDKEHUH Ha omopax Oosee 0,8R, pexoMeHIyeTcs, He
yTonmas Bceil 00O0JOYKM WIIM CKJIAJKH, JeNlaTh MECTHBIE YTOJIIIEHHS Y OIOp, KOTOpbIE IMpH
OTIpe/IeNICHUH YCUJINI HE YUUTHIBAIOTCS.

9.23. IIpoobpHYI0 paboUyI0 apMaTypy PEeKOMEHIyeTcs pacnojaraTh B OCHOBHOM B HIDKHEH
4acTH OOPTOBBIX IJIEMEHTOB, OCTABIIYIOCS YacThb - 110 BBICOTE CEYEHHsI OOPTOBBIX 3JIEMEHTOB
WIN B X BepxHeil 30He. [Ipu 60pTOBBIX 311€MeHTaX, pacrojiaraeMbIX BbIIIE Kpas 000JI0YKH (pHC.
9.11, 6, 6), 4acTh apMaTypbl MOXET pa3MeIIaThCs B IUTMTE O0OJOUYKH WM ckianku. Kpome
OCHOBHOH apmarypbl B OOpPTOBBIX 3JE€MEHTaX YCTaHABIMBACTCA IMONEPEYHas M MOHTAKHas
apmarypa.

9.24. B Hepa3pe3HbIX MHOTOIPOJIETHBIX 000JI0YKaX KPOME OCHOBHOM pacTSIHyTON apMaTypbl
B IIpOJIETE CJIeyeT yCTaHaBJIMBaTh apMaTypy B BEpXHEHl 4yacTH OO0OJIOYKU AJii BOCHPHUSATHUS
pacTArMBarOIIMX HANpsOKEHWH Haj omopamu (auadparmMamu), pacronaras ee B CpelnHeit
MOJIOBUHE PACTSIHYTOM YacTH JIyTH.

He menee 50% pactanyToil apmaTypbl HaJl OMOPOH cieayeT NpouiuTh Ha JiuuHy 1,2 by B
KOKIyI0 CTOPOHY OT auadparmel (by — pacCTOSHHE OT OMOPHI JO CEUYCHHS C HYJEBBIMHU
MOMEHTaMH).

9.25. B cxkaroit 30He 00OJOYKH, a TAaK)KE€ HAa Yy4YacTKax, TJI€ TJaBHBIE PaCTATHBAIOIINE
HaNpsHKEHUST MEHbILE Ry, CIEIyeT yCTaHAaBIMBATh KOHCTPYKTHBHYIO MPOAOJIBHYIO apMaTypy ¢
maroM 150—250 MM, momaneio ceuenus He MmeHee 0,2% ceueHus 6eToHa.

Ceuenue apMaTypbl, HEOOXOIUMOE ISl 0OECTICUECHUSI IPOYHOCTH OOOJIOUKH NP JACUCTBUU
MOTMEPEYHBIX HM3TUOAIONINX MOMEHTOB, CIEAYET ONpEeNeNaTh Kak Jis riut. [lo 1auHe BOJHBI
apMaTypa, BOCIPUHUMAIOIIAs MONepeYHble MOMEHTBI, YCTaHABIMBAETCS COOTBETCTBEHHO SIIOPE
MOMEHTOB B pacTsHYTOH 30He. B MecTax mpuMbIKaHUS TUIMTHI K OOPTOBBIM 3JIeMEHTaM (a Takke
K auadparmMaM) clieyeT YCTaHaBIUBATh JIBOMHbBIE CETKU W3 apMaTypbl IHAMETPOM 5—8 MM ¢
marom crepyxaeit e 6onee 20 cm.

B peGpuctpix o6omoukax pebpa, BOCHPUHUMAIONINE MONEPEYHbIE MOMEHTHI, apMUPYIOT,
Kak IMpaBWIO, JABOMHOM apMaTypoll € IONEPEYHBIMU CTEPKHAMHU, a IUIUTAa APMHUPYETCS
KOHCTPYKTUBHO - OJJMHOYHOW CETKOM.

9.26. Ha yvacTkax, rae o, > Ry, TpeOyeMoe ceueHHre apMaTypsl CIEAyeT ONPeNeiaTh 10
paCTITMBAIOIIMM HAINPSKEHUSIM, JCUCTBYIONIMMH ToJ yrioMm 45° k oOpasyromed. Benuunna
ITHUX HANPSDKEHUH onpeiessieTcs o ¢popmysie

o

Ouse =T (9.4)

Xy >

I oy 1 Txy — COOTBCTCTBCHHO HOPMAJIbHBLIC U CABUTAIONIUC HAIIPSAIKCHUA, IIGI>'ICTBYIOIHHG B
paccMaTpuBaeMoi TOUKe.

B MECTax, rac apMaTypHOﬁ CCTKU HEAOCTATOYHO AJIA BOCIIPUATHUSA TJIABHBIX PACTATMBAOIINX
YCUJIUM, CIEIyEeT YCTaHABJIMBATh JOMOJHUTEIbHBIE apMaTypHbIE CTEPKHM Moxa yriom 45° k
00pa3yroliel Wi yCUINTh apMaTypPHYIO CETKY JTOMOJHUTEIbHBIMU CTEPKHAMH.

Ceuenue apmaTypbl Ha €IMHUIY JUTMHBI I0JKHO YAOBJIETBOPSATH YCIOBHUIO

0452 0 -100=0,5 (f, +f) Rs+ fine Rsinc 9.5)
Ta€ fy, fv, fine — COOTBETCTBEHHO CE€UEHMs POJOJIbHOM, MONEPEeUHOi U KOCOi apMaTypsl Ha
CIIUHUILY UTUHBI TUTHTHI;

R, inc — pacdyeTHOE COIPOTUBIIEHHE KOCOI apMaTyphl IUIUTHI.
[TpunsTHIE ceyeHUs MPOJIOJIBHON U MONEPEeYHOI apMaTyphl HE JOJDKHBI pa3inuyarbes Oolee
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yem Ha 20%.

CrepHM HaKJIOHHOW (YCTaHOBJIEHHOM moxa yriom 45° k oOpasymoueil) u nomnepeyHoin
apMaTypbl, BOCHPUHUMAIOIINE TJIAaBHBIE PACTATHBAIONINE YCHIIUS, TOJDKHBI OBITh 3aaHKEPEHBI B
O0pTOBOM 3j1eMeHTe. Bbllie HEUTpaIbHON OCH CTEP’KHH HAKIOHHON M MOINEPEeYHOH apMaTyphbl
JOJDKHBI OBITH 3aBeleHbl HE MeHee 4eM Ha 20 AuaMeTpoB 3a CE4YEeHME, I/I€ IJIaBHbIE
pacTArMBAOLIUE HAIPSKEHHUSI MOTYT ObITh BOCHIPUHSTHI OCHOBHOM CETKOM.

9.27. Apmarypy OOpTOBBIX 3JEMEHTOB O0OOJIOUEK W apMaTypy 3aTsikek auadparm
PEKOMEHAYETCs BBIIOJIHATh PEIBAPUTEIBHO HAMIPSKEHHOM.

9.28. CO0pHBIC MWIMHAPUIECKUE 000JIOUKH COOUPAIOT TMOO0 13 OOPTOBBIX OATOK JJIMHON Ha
IpOJIET, KPUBOJIMHEWHBIX peOPUCTBHIX MaHeNel ATUHOM Ha MpPOJIET BOJHBI U 3aTSDKEK Juadparm
(puc. 9.14, a), tuG0 M3 KPUBOIMHEHHBIX PEOPHUCTHIX MaHENeH C MPUMBIKAIONIMMU K HUM 9acTIMU
OOpTOBBIX OaJIOK JUIMHOM Ha MOJIOBUHY IMPOJIETa BOIHBI U 3aTsbKek nuadparm (puc.9.14, 6).

Cknamyateie 000JI09KH cOOMPArOT U3 OOPTOBBIX OANOK JJIMHOM Ha MPOJIET, apoK-anadparm
JUIMHOW Ha TPOJIET BOJHBI M IUIOCKUX INIAAKUX WM peOpHucThIX miuT (puc. 9.15). Bepxuum
nosicoM auadparM B 000JI0YKaxX CIYKHT yCHIEHHOE pedpo KpaitHux mnaHened. I[lanenwn
IIPUHUMAIOT pazMepamu 3x6 niam 3x12 m.

[Ipu unenenuu o6ojouku MO cxeme puc. 9.14, 6 mepen ycTaHOBKOH Ha Jieca cOOpHBIC
JIEMEHTBl OOBEIUHSAIOT IONApHO B HANpaBJIECHUM BOJHBI OOOJOYKH, CBapHUBas 3aKJIaJHbIC
JIeTajdl KpPUBOJIMHEHHBIX pedep W yCTaHAaBIMBAas BPEMEHHBIC 3aTSDKKH MEXIy OOpTOBBIMH
3JIEMEHTaMU.

a. b.

a — 13 OOPTOBBIX OaJIOK, KPUBOJIMHEHHBIX PEOPHCTHIX aHENIeH 1 3aTshKeK anadparm;
6 — W3 KpUBOJIMHEHHBIX peOPUCTHIX MaHeIeld ¢ GOPTOBBIM JIEMEHTOM M 3aTsDKEK Juadparm.

Pucynox 9.14. CxeMbl 4ieHeHHs1 COOPHBIX JUIMHHBIX HHJIHHAPHYECKHX M CKIATYATBIX
o0os109eK

5\_&

Pucynok 9.15. Cxknaguatbie 000J109KH U3 O0PTOBBIX 0AJIOK, apoK-TuadgparM u
IUVIOCKHUX PeOpPHCTHIX WIHN [JIAAKUX MJIUT

9.29. DyeMEeHTHl KOHCTPYKIMU TIPH YiICHEHUHU 1o cxemaM puc. 9.14, a u 9.15 nomyckaercs
NPOCKTHPOBATh U3 PAa3HBIX MaTEPHAIOB: OOPTOBBIC OATKU M qrUadparMbl — U3 OETOHOB BBICOKHX
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MapOK C HMCIIOJIb30BaHUEM NPEABAPUTEIHFHOTO HAIMPSDKEHUS; JIEMEHTBl 000JI0UeK - U3 JIETKUX
WIN SYEUCThIX OETOHOB, BBINOJHSIS KPOME HECYIIMX M OrpakIaromuX (QyHKUUH (QyHKLHIO
TEIUIOU30JISILIUH.

9.30. KOHCTpYKLMIO CTBIKA MEX]y 3JIEMEHTaMH B COOPHBIX 000JI0YKaX U CKJIA/KaX CIEAyeT
IPUHUMATH COTJIaCHO pekoMmeHaauusaM 1. 6.4 Hactosiero CII B 3aBUCMMOCTH OT XapakTepa U
BEJIMYMHBI NTEPEAIOIINXCsl Yepe3 CThIK YCHUIIUM.

9.31. B cpenneii yactu 000J109€K U CKIIAJI0K, B HOPMAJIBHBIX CEYCHUAX KOTOPOU NEHCTBYIOT
B OCHOBHOM C)KHUMAIOIME YCHUJIMS, CTBIKM JIOIYCKAeTCsl BBIOJIHATH ITyTEM OMOHOJIMYMBAHUS
HIMOHOYHBIX IIBOB OETOHOM.

9.32. Ctbiku OOpTOBBIX 3JIEMEHTOB, B HOPMAaJbHBIX CEUCHMSX KOTOPHIX JEHCTBYIOT
3HAUUTENIbHBIE PACTATUBAIOLIUE YCWIUS, PEKOMEHIYETCS BBINONHATh MPEIBAPUTEIHHO
HaNpsOKEHHBIMH, C  MCIIOJIb30BAaHMEM HANpsAraeéMoil apmarypbl B KadecTBE pPacdyeTHOIo
apMHMpoBaHMs. ApMaTypy pa3MELIaloT B CIELUUAJIbHO OCTaBJIEHHBIX B OOPTOBBIX 3JEMEHTAX
KaHalax M 3aKpelvisiioT mo Ttopuam oOojouku. [lns oOecrneueHHss COBMECTHOM pabOThI
npeBapUTENIbHO HAPSHKEHHOW apMaTyphl ¢ OETOHOM KaHAJIbI 3aIIOJIHSIOTCS IIEMEHTHBIM TECTOM
0[] 1aBJICHUEM.

9.33. CThIKM B TPOJOJIBHBIX CEUYCHHUSX OOO0JIOYEK, B KOTOPHIX IMOMHUMO CIBHUTAIOIIUX W
HE3HAUUTENbHBIX HOPMAJIbHBIX CHJI JIEHCTBYIOT HM3rHOaroliue MOMEHTHI U Hepepe3bIBaloIIne
CHJIBI, BBITIOJIHSIOT IIYTEM CBApKU BBHIIYCKOB apMaTypbl pedep COeNMHSIEMBIX SJIEMEHTOB WU
IyTEM CBapKd C IOMOLIbI0 HAKJIAJOK 3aKIaJHbIX JeTalell 3JeMEHTOB MU IOCIEeAYIOIIUM
OMOHOJINYMBAaHUEM OETOHOM.

9.34. CTbIKH COOCTBEHHO OOOJIOUKH MJIM CKJIAJKH ¢ OOPTOBBIMU OajakaMu M JuadparmMaMu
no cxeme paspe3ku Ha puc. 9.14, @ u 9.15, B KOTOpPBIX NEUCTBYIOT CABHUTAIONINE CHJIBI U
u3rubarome MOMEHThl (B OTHENBHO CTOALIMX KOHCTPYKLHMAX BEJIMYMHA IOCIEIHUX
HE3HAYUTEIIbHA), BBIOIHSAIOT IIyTEM YCTPONCTBA apMUPOBAHHON LIIIOHKH, 0Opa30BaHHOM IOCIIE
OMOHOJIMYMBAHUS CIELUAIBHBIX YIIyOJIEHUH C BBITyCKaMHU apMaTyphbl, IPEeIyCMOTPEHHBIMHU B
CTBIKyEMBIX AyieMeHTax (puc. 9.16, a).

a — peOpUCTHIX IUIUT ¢ OOPTOBBIMH OaJKaMH B OTJETIBHO CTOSILEH CKIIJKe MEXTy pedpaMu U B MECTax
pebep; 6 — naHelnei B YIiIOBBIX 30HaX (CO CBapKOH BBHIITYCKOB M CO CBapHBIMH KapKacaMy, yCTaHaBINBAEMbIMH B
YIIyOJICHUSIX CBEPXY)

Pucynok 9.16. CTbIKH 3JIeMeHTOB COOPHBIX JJIMHHBIX HWINHAPHYECKHX 000/109eK
U CKJIAI0K

9.35. CTBIKM CME@XHBIX JJIEMEHTOB, DPACIOJOKEHHBIX B YTJOBBIX 30HaX 00O0IOYEK, TIe
JEMCTBYIOT 3HAYUTEIbHBIC 110 BEJIMYMHE TJaBHBIC PACTATUBAIOIINE YCUIINSA, BBIIOJIHSIOT IIyTeM
CBapKH BBIITYCKOB apMaTyphl AJIEMEHTOB, UJIU IIyTEM CBApKH C MOMOIIBIO HAKIIAJO0K 3aKIaIHbIX
JeTajgeil SJIEMEHTOB, WJIM IyTeM YCTAaHOBKM B 3apaHee IPEAyCMOTPEHHbIE B 3JEMEHTax
yriIyOJIeHHs CBapHBIX KapkacoB (puc. 9.16, ).

B o0onoukax Tumna, npuBeeHHOro Ha puc. 9.14, 6, CTBIKM MEXIy MaHEIIMH 00KMMAIOTCS
OpU HATSDKEHWHM apMaTypbl OOPTOBBIX OaloK, MO3TOMY apMarypy CMEXHBIX 3JIEMEHTOB
JIOITyCKAeTCsl HE CTHIKOBATh.

Pacuer KOPOTKHX MOHOJIUTHBIX 000J104€EK

9.36. Pacuer xopoTkux obosouek ¢ mpojetom /; < 12 M npu cootHomenunu [, / [, < 0,5
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JIOTyCKaeTCsl  IMPOU3BOJAUTH MPUONMKEHHBIM CHOCOOOM COIVIACHO YyKazaHusM 1. 9.37
Hactosamero CII. [lpu 3HauWTenpHBIX TpodeTax /[, Maloll TONIIUHE, TSDKEIBIX WU
COCpEIOTOUCHHBIX Harpy3kax, a takxke mpu 0,5 < /; /[, < 1 pacder KOPOTKHX 000JI0UYEK CIEAYET
MIPOU3BOJAUTH B COOTBETCTBUHU C YKazaHUAMHM I.11. 9.38 — 9.40 nactosimero CII.

9.37. llpu npubnmwkeHHOM crocobe pacyera 000JI0UYEK Ha JAEHUCTBHE PAaBHOMEPHO
pacnpesielieHHON Harpy3Kd Ce€YeHHEe M apMUpPOBaHUE IUIUThl HA3HAYAIOTCSI KOHCTPYKTHUBHO C
yderoM ykazanuii 11.9.41 nacrosiero CII).

st kopoTtkux obonouek ¢ nposeramu [} < 12 M u [, £ 30 M (puc. 9.17) pactsaruBaroiiee
ycwive N, B OAHOM OOpPTOBOM DJIIEMEHTE OTHENIBbHO CTOALIEH OO0OJNOYKH OMyCKaeTcs
ormpeAeIaTh o hopmysie:

2
N, =9(qL; 9.6)
f+d,)

rze d; — BbICOTa OOPTOBOTO AJIEMEHTA;

g — TIpUBEJICHHAs pacyeTHas HArpy3Kka Ha | M° TOPH3OHTAIBHON MPOCKIHH C YIETOM Beca
OOPTOBBIX AIEMEHTOB.

B cpennux mposierax KOpOTKOW MHOTOIPOJIETHONH MOHOJUTHOW OIHOBOJHOBOM O0OJIOUKH
3HAUEHUE PACTATHBAIONIETO yCuiusi N, B mposieTe OOPTOBOTO 3JIEMEHTa MPUHUMAIOT PABHBIM
MOJIOBUHE 3HAYCHUS, BEIYUCIEHHOTO 110 hopmyute (9.6).

B MHOroBOJHOBBIX 000JI04Kax 3HaYeHHE yCHIUS N, B OOPTOBOM 3JIEMEHTE yBEITUYMBAIOT
MPOMOPLUOHAILHO YBEJIMUYEHHUIO HArpy3Kd, MPUXOIANICHCS Ha JTOT DSJIEMEHT OT 00eux
MPUMBIKAIOIINX K HEMY BOJIH.

Pucynok 9.17. K pacuetry 60pTOBOI0 3JIeMEHTA KOPOTKOH HUWJIMHAPUYECKOH 00010UYKH

9.38. HopmanbHoe ycunue N mo cedeHuro 000JIOUKU B CepeuHe Mpojera /; JomycKaeTcs
OTpeneNaTh Mo 0e3MOMEHTHON TeopuH. llomydeHHyr0 TakuMm 00pa3oM BETUYMHY HPOIOJIEHOU
CWJIBI HUCHOJNB3YIOT HpU pacdere MNpoMexyTouyHblx auadparm. KpaitHue auadparmel wim
nradparMbel OTACTBHO CTOSIIEH OOOJNOYKM PACCUMTHIBAIOT HAa BO3ACHUCTBHE IOJOBHUHBI 3TOTO
yCHUIIUSL.

9.39. Ilpu pacyere nuadparm UX cedyeHHe NPUHUMAIOT TaBpoBbIM (puc. 9.18). IIpu sTom
000JI0YKH MapajuieNbHO AuadparmMaM yCIOBHO PACCEKAIOTCS MOCPEIUHE MPOJIETOB CEYCHHUSIMHU
(puc. 9.18, a). B MHOTOBOJIHOBO# HeCylIel KOHCTPYKIHU AuadparMy ¢ IPUIIETAIOIMAMU K HEH
YacTAMHU CMEXHBIX 000JI0UEK YCIOBHO JIEJIAT Ha HE CBSI3aHHBIC MEX1y COOOH OT/IEIbHbIE BOJIHBI.
Ecnu nuadparmel apouyHbie, TO B pacue€THOM CXeMe pa3pe3aloT UX 3aTSDKKU M pacCMaTPHUBAIOT
OTJEJIbHBIE TPOJEThl OaJOYHBIX AuadparMm, CBS3aHHbIE C MPWIETAIOUMMH K HUM YacTIMHU
obomnouek (puc. 9.18). Ycunus B ce4eHHAX TaKOH KOHCTPYKLHMH OINpPENENsAIoT Kak B Oanke ¢
MPSMOJIMHEMHON WJIM KPUBOJUHEIHON OCBIO.

Pacuer coOctBeHHO amadparM JOMYCKAaeTCs NPOM3BOIUTH Ha JICHCTBHE TOJIBKO
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CKUMAIOLINX YCUIMH, NMPUXOIAIIMXCS HAa 000JOYKY - Oe3 ydera M3ruOaroluX MOMEHTOB M
MOTNIEPEYHBIX CHJI B CEUCHHH 00OJIOUKH.
3HaYeHHE TMOJHOTO HOPMAJIBHOTO CKUMAMOMIET0 ycwius N, B CEYEHHIX OO0O0JIOYKH
OIIPEICIISIOT:
— JUIA KpaiiHe# auadparmpl, K KOTOPOH MPUMBIKACT JIMIIb OJWH MOJYIPOIET 000JIOUKH - TI0
dbopmyie:
N - 2qRI,
X 12
2
— s cpenHed aumadparMbl, K KOTOPOH MPUMBIKAIOT JBa TMOJYIpOJIeTa OOOJOYKH - IO
dbopmyiie:

x(l, —x); 9.7)

x 2
I
rne R — paauyc KpUBU3HBI 000JIOUKH B CEPEIMHE TPOJIETa [7;
X — TOPH30HTAIBHOE PACCTOSHUE TIPOJAOIBHOTO CEUCHHSI 00OJIOUKH OT OJTHOM M3 OIop (pHC.
9.18).
Ycunus B muadparMax onpeeisioT:
- B apOYHBIX Juadparmax - mo Gopmyiam:

M)C :M)?_]VX ex;
0.=0; (9.9)
N, =N)+N;

x(12 —x), 9-8)

B 0aslouHbIX quadparmax - mo GopMyiam:
M =M’ —]Vx cosye;

0 AT i .
Q. =0, —N_siny; (9.10)
N,=N,cosy,
rae Mxo, on, Nxo — COOTBETCTBEHHO M3THOAIOIIUNA MOMEHT, MOIepeyHas M MpOooJibHas

CHJIBI TI0 OCH TUadparMbl, omnpeaessieMble OT IMOJHOW BePTHKAIbHON Harpy3ku (N, BBOAMTCS B
9TH POPMYIIBI CO 3HAKOM ILITIOC);

ex — PaCCTOSHUE OT OCH AuadparMsbl 0 CPEIUHHON MOBEPXHOCTH 00OJIOYKH, U3MEPSIEMOe
BI0Jb cedeHus (puc. 9.18). Ecau obonouka pacnonoxkeHa Bbllle ocu auadparMbl, BEIHUUHA €
CYUTAETCS NOJIOKUTEIIBHON, €CIIM HUKE — OTPULATEIIbHOM;

Yy — YIoJd MEXIY HOPMajbl0 K IONEPEYHOMY CEUeHHIO AuadparMbl M KacaTelbHOM K
CPEIMHHOM MOBEPXHOCTU 000JIOYKH B 3TOM ceueHuH (puc. 9.18, 0).
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Pucynok 9.18. K pacuery nuagparmMbl KOPOTKOii 000710UKHU

Ydyer Hepa3pe3HOCTH, BIUSHUSA 3aTHKEK apoyHbIX auadparM Wik JIpyrux (hakTopos
MPOU3BOJAT METOAAMHM, MPUMEHSEMBIMHU JUIsI pacuera CTaTUYECKH HEONPENEIMMBIX IIOCKHX
cucteMm. [Ipu ompenencHUM NepeMEIIeHU U yCHIMKA B auadparmMax COBMECTHOCTh PabOThHI
nuadparMbel ¢ 000J0YKOM [OMycKaeTcs He y4duThiBaTh. PacueT mMpou3BOAST Ha BOCHpPUSATHE
YCWINN CEYSHHUSIMH TOJIBKO caMuX Auadparm - 6e3 ydeTa y4acTKoB 000J0UeK, MIPUMBIKAIOIINUX K
nuadparmam.

9.40. /luadparMbl KOpPOTKHUX OOOJIOYEK C MPOEMAaMH pPACCUUTHIBAIOT HA BEPTUKAIBHYIO
Harpy3ky 1o Bceit obonouke. [Ipu pacyere OOKOBBIX YacTEH MposieTa pa3rpyskaroliee BIUSHUC
MPOJOIBHBIX CHII 000JIOUKH Ny TOMYCKAETCs] HE YYUTHIBATb.

Ycunue Np, nepenaBaeMoe Ha apMarypy OOpPTOBOro 3jieMeHTa OOOJIOUKH C MpoeMami,

OIIPEICTISIOT 1O (hopMyJIe:
q(l2 - 121 - bjll2
N, = (9.11)

"9f+d)

rae b — mmpuHa mpoema.
Ecom mmpuna octaromuxcsi OOKOBBIX dYacTedl oOosiouku Menee 1/3 [, wim menee [,
000JI0UKY CeyeT pacCCUUTHIBATh KaK JJIMHHYIO 00OJIOUKY C y4eToM AedopMaliiii KOHTypa.

KoncTpyupoBanue KOpOTKHX MOHOJIUTHBIX 000J104€K

9.41. PazMephl CeUEeHHMI 3JIEMEHTOB MOHOJIUTHBIX OOOJIOYEK PEKOMEHIyeTCs Ha3HadaTh C
ydeToM ykazauuii m.1m. 6.1.1 — 6.1.5 nactosimero CII. Ilpu ctpene nonxsema ne menee 1/8 I, (L
< 30 M) s 000JI09eK M3 OETOHA KIIACcCOB IO MPOYHOCTH Ha cxkatue B20-B30 npu aeiicTBuun
Harpy30Kk COOCTBEHHOTO Beca, Beca KPOBIM U CHEra TONIIUHY IUIUTHl JOIyCKaeTcs
IpEeIBapUTENBLHO IPUHUMATD MU nposietax /; =6 M — 50 MM, /; =12 Mm — 70-80 mMMm.

B cnyuasx, korga pacueT o00JIOUKH MPOU3BENEH M0 peKOMEHJanusaM 1. 9.37 Hacrosiiero
CIl, mouty cneayeT apMHpOBaThb KOHCTPYKTUBHO THIPSAMOYTOJIBHOM CETKOM W3 CTep)KHEel
nuametrpoMm 4—o6 mMm ¢ marom 100—160 mMm.

9.42. B MHOTOITPOJIETHBIX MOHOJUTHBIX 000JIOUKAX JJIs1 BOCIIPUATHUS JCHCTBYIOMINX YCUIINI
TOJIIINHY TUIMTHI HaJl OTIOPaMH JOMYyCKaeTcsl yBenuuuBaTh. J1yig oGecnieueHus 3a7eNIKu TUIUThI U
BOCTIPHSITHSI BO3MOYKHBIX PACTATHBAIOIINX HANPSOKEHWH HaJ auagparMaMyd My IPUMBIKaHUS K
OOPTOBBIM 3JIEMEHTAaM YCTAHABIIMBAIOT BEPXHIOI apMaTypy, 3aBEJCHHYIO B 00€ CTOPOHBI OT
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nadparmel Ha paccrosiaue 0,1 /; , a or 6opToBOTO 2NMEeMEeHTa — Ha paccrosiHue 1,25—1,5 m.
Jla obecrniedyeHus: )KeCTKOCTH OOPTOBBIX 3JIEMEHTOB 0€3 MPeABAPUTEIHHOIO HAIPSHKEHUS
BBICOTY MIX CEUEHHS CIeIyeT MpUHUMaTh He MeHee 1/15 /i, mmpuny — ot 1/5 10 1/2 BBICOTHL
B nponerax GombInast 4acTh apMaTypbl OOPTOBBIX 2JIEMEHTOB yCTaHABIMBAETCS BHU3Y, a Ha
oropax - BBEpPXy OOPTOBOTO 3JIEMEHTA.
9.43. Jlna oOecriedeHHs] MPOYHOCTH MOHOJHUTHBIX 000704YeK ¢ (DOHAPHBIMU MPOEMaMU
CJIeTyeT BBITIOJHUTH P/ TOTOTHUTEIBLHBIX YCIOBHIA:
— BBICOTa MO(pOHAPHBIX OaOK T0KHA OBITh HE MeHee 1/12 /;;
— TOJIIIMHA TJTUTHI TOJDKHA OBITH YBEJIMYEHA TTO OTHOIICHHIO K TOJIIUHE CIUIONIHONW 000I0YKH;
— TOIBbEM TUIMTHI KaXI0¥ OOKOBOM YacTH HOKeH ObiTh He MeHee 1/20 ee mposera
(HaKJIOHHOM XOP/bl);
— JyMHA IyT ee OOKOBBIX YacTel Jo/hKHA OBITh He MeHee [, / 3 1 He MeHee /).

PexoMeHIaIUH 10 PacyeTy KOPOTKUX NPU3MATHYECKHX CKJIAI0K

9.44. KopoTkue mpu3MaTHIECKUE CKIIAJIKK COCTOST U3 INIOCKUX PEOPUCTHIX IUTUT, OOPTOBBIX
35ieMeHTOB U auadparm (puc. 9.19, a, 6).

Cknanku IOmycKaeTcss MPOSKTUPOBATh 0€3 OOPTOBBIX JIEMEHTOB. B 3TOM ciyuae GpyHKIIUN
OOPTOBBIX 3JIEMEHTOB BBIMIOJHSAIOT MPOJIOJIbHBIE pedpa IUTUT, YCTaHABIMBAEMbIE BIOJb KpacB
nokpeItus (puc. 9.19, 6).

9.45. PacueT ckiaguaThIX MOKPBITUH MPOU3ZBOIAT ISl ABYX CTaIMii pabOThl KOHCTPYKIIUU
— JI0 U TIOCJIe OMOHOJIMYMBAHMSI IIBOB MEKTy COOPHBIMU 3JIEMEHTAMU OKPBITHSL.

Jlo 3aMOHONMUYMBAHMS IIBOB COOpPHBIE AJEMEHTHI CKJIAJIOK PACCUUTHIBAIOT KaK pa3pe3HbIC
KOHCTPYKLMM Ha BO3JCHCTBUE HAarpy3oK, BO3HHMKAIOUIMX B CTaIusAX H3TOTOBIICHUS,
TPAHCTIOPTUPOBAHUS U BO3BEICHUSI.

a — KOHCTPYKLUSI CKJIaJ4aToro MOKPBITHS; O — CKJIagKa ¢ OOPTOBBIMHU JJIEMEHTaMH; 8 — TO Ke, 0e3 OOPTOBBIX
aneMeHToB; | — nmadparma, 2 — pebOpucras mTa; 3 — OOpTOBOW 3JIeMeHT; 4 — cranbHOM (oHapp; 5 —
MOJIBECKA; 6 — IPOIOJIbHOE PeOpO TUINTHI, BHITOJHAIONIEEe QYHKIMKM OOPTOBOTO 3JeMeHTa; 7 — KpaliHHe TpaHu
CKJIaJIKU

Pucynok 9.19. KopoTkasi npu3MaTH4YecKasi CKJIaIKa
[Tocne 3amoHONMMYMBaHUS MIBOB (B CTaJAWM SKCIUTyaTallMW) CKIAIKy pPacCUMTHIBAIOT Ha
BO3/ICHICTBUE MOCTOSIHHBIX U BPEMEHHBIX HATPY30K - KaK MPOCTPAHCTBEHHYIO KOHCTPYKIIHIO TIO
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CXEeMaM pa3pylLIEeHHs, OXBaThIBAIOIIMM OJIHY WJIM JIBE KpaiiHuWe IpaHu ckiaaku. CpenHss 4acThb
CKJIQJIKH, PACIIOJIOKEHHAsA MEXKy YEThIpbMsI KpalHUMM IpaHsAMU (TI0 JBE C KaXJI0OW CTOPOHBI), B
AKCIUTYaTallMOHHOM CTaJAMM pPACCUUTHIBAIOT TOJIBKO HA «MECTHOE» pa3pylLICHHE IOJKH,
HONEepeyHbIX pedep, a TakkKe MPOJNOJbHBIX pebdep TMJIMT, HE 3aKPeIUIEHHBIX IIBaMHU
3aMOHOJINYMBAHUS OT KPYUEHHUS.

9.46. Jlns craguu paboThl JO OMOHOJMYEBAHMs IIBOB PAacyeT BBINOJHAIOT Ul 1oadopa
apMaTypbl COOPHBIX 3JIEMEHTOB CKJIaI4aToOr0 TOKPBITHS, TpeOyemMon s paboThl B CTaIUsIX
U3rOTOBJICHUS, TPAHCIOPTHPOBAHUSA W BO3BeJeHUA. HazHaueHume reomMeTpuuecKux pa3MepoB
MIOTIEPEYHBIX CEUEHHH COOPHBIX AJIIEMEHTOB MPOU3BOAAT HA OCHOBAHUHU OMBITA MIPOCKTHPOBAHUS
OJIM3KHUX MO OYEPTAHUIO CKIIQAUYAThIX MOKPBITHH M KOPPEKTUPYIOT B JAbHEHIIEM pacuyeToM JJis
CTa/IuM AKCIUTyaTaluu.

IIpu u3roToBiICHNU COOPHBIE JIEMEHTHI CKIAJ0K PAaCCUUTHIBAIOT HA BO3JCHCTBHE YCHIIUMH
[PEIBAPUTENLHOTO HAINpPSDKEHMs, BBOAMMBIX B pacueT Kak BHEUIHSS BHELIEHTPEHHO
NPUIOKEHHAs CHUJIA.

[Ipuy mombeme, TPAHCIOPTUPOBAHMM ¥ MOHTaXe COOpHBIE AJIIEMEHTHl  CKJIAJI0K
pPAcCUMTHIBAIOT KaK pa3pe3Hble KOHCTPYKIUHM Ha BO3ACHCTBUE COOCTBEHHOTO Beca C Y4YETOM
K02 puLIMeHTa JTMHAMUYHOCTH B COOTBETCTBHH ¢ 1. 4.2.18 Hactosimero CII.

B craguu Bo3BeneHHs COOpHBIE HJIEMEHTHI CKJIAJIOK PACCUMTBHIBAIOT KaK pa3pe3Hble
KOHCTPYKLIMHM Ha BO3ZEHCTBHE COOCTBEHHOIO BECa M CHETOBOM HArpys3kd, YYUTHIBAEMOW B
cootBercTBUM ¢ TpeboBanusmu CII 20.13330.

B craausx W3roTOBIEHUS, TPAHCIOPTHUPOBAHMS W BO3BEACHUS MPOHM3BOIAT IMOAOOD
IpeBapUTEIbHO HaNpsHKEHHOM apMaTypbl OOPTOBOTO 3JIEMEHTA W IUIUTHI, a Takke OObIYHON
apMaTypsl — BEPXHEro CTEp)KHs Kapkaca TpOJOJBHBIX pedep; KpoMe TOro, IMPOBEPSIOT
IPOYHOCTh M TPEIIMHOCTOMKOCTh KOHIIEBBIX YYaCTKOB pedep MpH OTIyCKe HaNpsHKEHUS.

[Ipu mpoekTupoBaHHM BEpXHETO Mosica GepM-nuadparM B Hepa3pe3HbIX MOKPBHITHIX (pHC.
9.22) apmarypy nosica noAOMparoT M0 YCUIUSAM, JEHCTBYIOIUM B CTaAUN BO3BEACHUS.

[Tpu pacdyere cOOPHBIX ITEMEHTOB B CTAIMH BO3BEACHUS KOX(PUIMEHT mepexoa OT Beca
CHEroBOTI'0 IMOKpPOBa 3€MJIM K CHErOBOM Harpy3ke Ha MOKpBITHE NPUHUMAIOT paBHBIM 4 = 1,
npeenbHbIA MTPOrud MpU ATOM HE JAO0JDKEH MPEBbIIATh BeNu4nH, yka3anHbix B CI1 20.13330.

9.47. PacyeT KOPOTKHX PEOPHUCTBIX MPU3MATHUYECKUX CKIAAOK TOKPBITUHA IJIsl CTaauu
AKCIUTyaTaly MPOU3BOJAT 10 IPOYHOCTH, )KECTKOCTH U IIUPUHE PACKPHITHS TPEIIHH.

Pacuer mpo4YHOCTHM CKJIaJIOK MOKPBITUH PEKOMEHAYETCs MPOU3BOAMTH KMHEMATHYECKUM
croco0OM MeToJia MPeJIeIbHOTO PaBHOBECHS - MO0 CXeMaM pa3pylIeHHUs, IPUBEJACHHBIM Ha pHC.
9.20m 9.21.

KecTkocTh M IIMPUHY PACKPHITHS TPEIIMH B TOJIKE IUIMTHI U B TOIMEPEYHBIX pedpax
onpenensitor coriacHo ykazanusiMm CIT 63.13330. TpeGyemasi KeCTKOCTb TPOJOJIBHBIX pedep
IUTAT CKJIa4aToro MOKPBITH, KaK MpaBuiio, odecrieunBaeTcs npu yciuosuu /[y > 1/33 , rae h
— BBICOTa pedpa; /| — JUIMHA MpoJIeTa.

Pacyer npusmaTMyecKMX CKJIAZOK MOKPBITUM IO MPOYHOCTU CJIEAyeT NPOU3BOJUTH B
CJIeIyIOIIeH MOCIeI0BaTEIbHOCTH: CHavajla [0 MECTHBIM CXE€MaM pa3pylIEHUs! paCcCUUTHIBAIOT
HOJIKY, TONEepPEeUHbIe U MPOAOJIbHbIE pedpa IUIUT (OT KpyUYeHHsI), 3aTeM — CKJIAJKU MOKPBITUS U
nadparmel.
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a, 6, 6 — CXeMBbl pa3pyLIeHUs JJIsl BCEX IUTUT; ¢ — TO JKe, JAJIsl KpalHUX IUINT;
1...5 — nucku B cxemax pa3pylieHus

Pucynok 9.20. Cxembl pa3pyuieHus MOJKH U NONEPeYHbIX pedep MJIUT OT U3ruda
U NMPOJOJIBLHBIX pedep OT KpyyeHHUs
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a — CXeMBI pa3pyLICHUs IePBOM IPaH CKIAAKH U OOPTOBOTO JIEMEHTa; 6 — JuarpaMmMa CKOPOCTeH BUPTYaIbHBIX
MepEeMEIeHHI; 6 — CcXeMa pa3pyleHHHd ABYX IpaHell CKIAAKH ¢ U3JIOMOM OOPTOBOIO 3JIEMEHTa; 2 — TO XKe, 0e3
n3jI0Ma OOPTOBOTrO ANIEMEHTA; 0 — IONEPEYHOE CEUSHHE CKIIAJIKU y Kpas; 1...4 — JUCKHM B cXeMax pa3pyLIeHHs; 5
— MepBbIe TPaHU CKIIAAKHU; 6 — TepBasi ¥ BTOpasi KpallHUE TPaHH CKIIAJIKU; 7 — CPEAHSSI YaCTh CKIAJIKH.

Pucynok 9.21. Cxembl pa3pyuieHusi CKJIa14aTOr0 NOKPbITHUSI

PacuyeT mosiku M nonepevyHsbIX pedep MINTHI

9.48. Pacuer 1Mo NPOYHOCTU TMOJIKM M TONEPEUYHBIX pedep IUIMT TOKPHITHS CIEdyeT
MPOU3BOAUTE TI0 CXEMaM pa3pylleHus, MpuBeAeHHBIM Ha puc. 9.20, a, 6, 6, a KpaHUX TUIAT
CKJIAJIOK - TI0 CXEME pa3pyLIeHMs], IPUBEACHHOMN Ha puc. 9.20,2.

N3rubaronie MOMEHTHI B IOJIKE HA €IWHUILY JUIMHBI JIMHWM HM3JI0MAa W B IIONIEPEYHBIX
pebpax ompenensioT Mo «KOHBEPTHBIM» CXeMaM pa3pylleHHs B 3aBUCHMOCTH OT 3HAUYCHHS
napamerpa:

k=7 I [1~Ryhy/ (5 Rug ho)] 9.12)

[Ipu k < 1/y pazpyuieHne MoJKK MPOUCXOIUT O CXeme, MpuBeaeHHON Ha puc. 9.20, a, u
IpeeTbHOE 3HaYeHUE M3THOAIOMNX MOMEHTOB, BOCIIPUHIMAEMBIX CEYEHHEM, OIPEICISIOT I10
bopmynam:

M.=1nqd (-yk)k/[48 (k+ 7y )l (9.13)
My = wM,; (9.14)
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Mr=qa’ B-K ) /24 ¥ +qr b*/ 8; (9.15)
w=k/(3-2yk) (9.16)
[Ipu k >1 /y pa3pylienue MOJKH MPOUCXOAMT IO CXeMe, NMpHuBeneHHON Ha puc. 9.20, 6. B

3TOM CiTy4yae IpUHUMAIOT k| = 1/k u mpenenbHOe 3HaYeHNE U3THOAIOIINX MOMEHTOB ONIPEICIISIOT
1o opmynam

My=1qb* (B y-k) ki /[48 (ki y + y); (9.17)
M, =y My; (9.18)

Mr=qk b’ /12 +qr b*/8; (9.19)
w=k’/3-2k/y (9.20)

B dopmymnax (9.12) —(9.20):

n — xodhduUIMeHT, YUYMTHIBAIONIMKA BIUSHHE pacropa. B mepBoM NpUOIIKEHUH
PEKOMEHYETCS IPUHUMATh 77 = 1.

g — PaBHOMEDPHO pacIpeielieHHas Harpy3ka Ha €IMHHLY IUIOIIAAU IOJKHA C y4EeTOM €€
BECa;

y=a /b — OTHOILIEHHE CTOPOH MOJIKH;

M,, M, — u3rubarone MOMEHTbl Ha €IWHUILY JIMHBI JIMHUU HM3JI0Ma, JACUCTBYIOIIUE B
CEYCHHUAX TOJKU COOTBETCTBEHHO B IIONIEPEYHOM M IIPOIOJIBHOM HAIIPaBICHUAX;

gr — Harpys3ka Ha €IMHUILY JJIUHBI MONEepevyHOro pelpa, pacmojoXeHHas Ha pedpe u
paccUnTBHIBAEMast C y4E€TOM €TI0 Beca;

Mp — n3rubarouii MOMEHT, MPUXOAIIMICS Ha CEYeHHE IMorepedHoro pedpa 6e3 Mook
(puc. 9.20, ceuenue [—I);

Ry, Rgr — pacdeTHbIE CONPOTHUBIICHUS HA PACTSKEHHE apMaTypbl COOTBETCTBEHHO ITOJIKH
Y TIOTIEPEUYHBIX peodep;

hs, ho — COOTBETCTBEHHO TOJIIMHA MOJIKU U paboyasi BbICOTa pedpa.

9.49. Hecymryro cnocoOHOCTh TUIMTHI, apMUPOBAHHOM MO pe3yibTaTaM pacuera Mo cxXeme
paspylieHusi, npuBefeHHo Ha puc. 9.20, a u 6, cieayeT MPOBEPUTh PACUETOM IPU CXEME
pa3pyIIeHus TOJKH | MONepevHbIX pedep 1o puc. 9.20, 6.

Wzrubarommii MOMEHT M4, NEHCTBYIOUIMI Ha BCE IMONEpeyuHble pedpa IUIMTHI B MPOJIETe,
OTIPENIETISIOT 10 (hopMmyJie

My =qgb*(Bc—2ay)/24— My (9.21)

IJle ¢ — Harpy3Ka Ha eJMHHUILY TUIOIIAI MOJIKU C YYETOM Beca MOIEepeyHbIX pedep;

b — paccTosiHue B CBETY MEXIy IPOAOIBHBIMU peOpamu;

@) — PacCTOSTHUE B CBETY MEXKIy TOPIICBBIM M MOIepedHbIM pedpamu (puc. 9.20, 6, 2);

My, — wn3rubaroiuii MOMEHT, BOCIIPUHUMAEMBbIii BCEMU TMOMEPEYHBIMU peOpamMu TUIUTHI B
MeCTaxX MX MPHUMBIKAHUSA K MPOJOJIbHBIM, PACCUUTHIBACTCS UCXOMASl U3 YCTAHOBJIECHHOW B MOJIKE
apMarypsbl, MOA0OPaHHOM MO cXeMaM pa3pyIIeHUs, TPUBEICHHBIM Ha puc. 9.20, a, 6, 6 unu 2,

€ — pPacCTOSIHME MEX1y BHYTPEHHUMH IPaHsIMH TOPLEBBIX pedep.

[ToxbGop apmatypbl TPOU3BOASAT MO OOJBIIEMY 3HAYCHHIO H3THOAIONIET0 MOMEHTa B
MpoJieTe, MPUXOAAIIETO Ha OJTHO TOMEepeyHoe peOpo M BBIYMCICHHOTO 1Mo dopmynam (9.15)
ni (9.19) u (9.21).

9.50. Pacuer momepedHbIX peOep TUIMTHI Ha JCHCTBUE TMOMEPEYHON CHIIBI TIPOU3BOMIST IO
ykazanusm CIT 63.13330. MakcumanbHOe 3HaU€HHUE MOMEPEYHON CUJIBI B TIOMEPEUYHOM pedpe
ONpeAeNsaioT B 3aBUCHUMOCTH OT CXEMbl pa3pylLIeHHUs, OIpeAeNuBIIeH ero mpoaoiIbHOe
apmupoBanue. [Ipu cxeme paspyiieHus, IpUBEICHHOMN:

Ha puc. 9.20, a
O=qab—-ak)/8+qrb/2; (9.22)
Ha puc. 9.20, 6
O=qb k/8+qrbh/2; (9.23)
Ha puc. 9.20, 8, 2
O=b(qga+qgr)/2 (9.24)
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IIpu pacuere KECTKOCTHU U IIMPUHBI PACKPBITUS TPEIUH NPUHUMAIOT:

a) IOJHOE 3allleMJICHUE IOJIKM B TONEPEYHBIX U MPOJOJBHBIX pedpax M IIapHUPHOE
OTMpaHUe TIONIEPEYHBIX PeOep - €CIIM pacueT BeIeTCs 10 CXeMaM pa3pyIleHus, IPUBEICHHBIM Ha
puc. 9.20, a, 6;

0) moyHOE 3aleMJICHHE TOIMEPEeYHBIX pedep B MPOJOJIBHBIX - MPH pacdyere IO CXeMe
paspylieHus, IpuBeIeHHON Ha puc. 9.20, 6;

B) 3allleMJICHHE C OJJHOM CTOPOHBI IMONIEPEYHOr0 pedpa U MAapHUPHOE OMUpPAHUE C APYTOH —
[P pacyeTe Mo cXeMe pa3pyllIeHus], IPUBEIeHHON Ha puc. 9.20, 2.

[Ipu ompenenenuu nMporuOOB IMOMEPEUHBIX pedep ciieayeT MPUHUMATh TaBPOBOE CEUYCHUE
pebpa (puc. 9.20, ceuenne [1—II).

Pacuer npoaoJibHBIX pedep HA KpyUeHue

9.51. B kpaifHUX IUIMTaX CKJIAAYaThIX TOKPBITHH, BHIIOTHIEMBIX 0€3 OOPTOBBIX AIIEMEHTOB,
U B IUIUTaX, MIPUMBIKAIOUINX K (DOHAPHBIM IPOEMaM, KPOME CXEM pa3pylLIeHUs, IPUBEICHHBIX Ha
puc. 9.20, a, 6, 8, cIexyeT paccCMaTPUBATL U CXEMY pa3pyIleHUs, MPUBEACHAYIO Ha puc. 9.20, 2.

KpyTtsmune MomeHTBI Mjs, OEUCTBYIOIIME B HAKIOHHBIX CEYEHMAX KOHLEBBIX YYacTKOB
IPOJOJIBHBIX pedep moa yrioMm 45° K HMX HIDKHEH IUIOCKOCTH, BOCTIPUHHMAIOTCSI CETKaMH,
yCTaHaBJIMBAEMbIMU Ha KOHIEBBIX YUaCTKaX MPOAOJIBHBIX pedep, U X 3HaYeHHUs ONPENENSIIOT 110

dbopmyite:
Mis=[q(B+bP (G c—2a) /48 — (Mo +2 Mai)]/2~2 (9.25)
Bo Bcex ciywasx y4MTBHIBaIOT, 4YTO YIJOBas apMaTypa HE BOCHPUHHMAET YCWINH
pacTsKeHHs, a W3rHOAIONINiA MOMEHT M(s MPUHUMAIOT PaBHBIM HYJIIO.
Ecnu B pesynbrare pacuetoB no dopmyse (9.24) 3sHauenune Mys < 0, TO KOHIIEBbIE YYaCTKH
IPOJIOJIBHBIX pedep Ha KpyUdeHHe He apMUPYIOT.

Cxembl pa3pylieHusi CKJIAI0K

9.52. KopoTkue mnpu3MaTHYEeCKHe CKIAJKH TOKPBITHM Ha JIEWCTBUE PABHOMEPHO
pacnpeeNeHHON Harpy3KM pacCUMTBIBAIOT IO TPEM cxemam paspyuenus (puc. 9.21, a, g, 2),
OXBAaThIBAIOUINM OJHY WJIH JIBE TPaHU Y CBOOOAHOIO Kpasi.

[IpenenpHble 3HAUYCHUS M3THOAIONIMX MOMEHTOB B CEUYCHUSX ONPEICISIIOT HAa OCHOBE
KMHEMAaTH4YeCKOTro Criocoda TEOpHUH MpeieIbHOTO PaBHOBECHS.

[Ipu wu3nome [ByX TpaHed CKIaaKu paboTa BHYTPEHHHMX CHJI OIpEAensieTcs U3
IIPOCTPAHCTBEHHOW CXEMbI NEPEMEIICHUIN KECTKUX 3BEHBEB - B TOM YHCIIE U MEPEMEIICHUS B
IUIOCKOCTH OJHOW M3 TpaHeil, W3JIOM KOTOPOH MPOHMCXOMUT Kak OalkiM Ha ABYX OIOpax OT
JOCTIDKCHHS B HAKJIOHHBIX CEUCHUSX MPEETbHBIX N3rn0aromux MoMmeHToB M, (puc. 9.21, 6, 2).

9.53. Ilpu pacuere Hepaspe3HBIX CKIAJOK IMOKPHITUN apMUPOBaHHUE TPOAOIBHBIX pedep
IUIMT W OOPTOBBIX JJIEMEHTOB IMOAOUPAIOT B COOTBETCTBUM C YCHIUSMU OT Harpy3ok,
JNEHCTBYIOIIUX JIO 3aMOHOJUYMBAHUS IIIBOB MEXAYy COOPHBIMH DJIEMEHTAMH, a apMHUPOBaHUE
MOJIKU M MOMEepPEeYHbIX pedep IINT — B COOTBETCTBUU C YCHIIMSIMU OT Harpy3oK, JeHCTBYIOIIMX
Mocjie 3aMOHOJIMYMBAHUS BOB. OmnopHble MOMEHTBI My U My Ha HOPOMEKYTOUHBIX
nuadparmax cleayeT OnpeneisaTh A CTaauu dKCIUTyaTauu (Ha KpaitHux nuadgparmax My = 0
u M()3 = 0)

B HepaspesHoii ckiazike MOKpHITHI OechOHAPHBIX 3TaHHUK OMOPHBIE apMaTypPHBIC KapKachl,
YCTaHABIIMBAEMBbIE B IIIBBI MEXTy OOPTOBBIMU IJIEMEHTAMU U TUIUTAMH, a TAK)KE MEXAY TUIMTaMU
MepBOIl M BTOPOM TpaHeW Haa nuadparmamMu, yCTaHABIMBAIOT MO pacdyeTy. B ocTampHBIX mBax
MEXIy TUIUTaMU Haja auadparMaMy KapKachl YCTAHABIMBAIOT KOHCTPYKTHUBHO. B MOKpBITHSX
3MaHuil ¢ (QoHapsAMHU, a TaKkKe B IMOKPBITUAX MO (oHApAM BCE apMaTypHbIE KapKachl
YCTaHABIIMBAIOT MO pacyerTy.

Ecnu cymmapHas BenM4yMHAa OMOPHBIX MOMEHTOB Haja AuadparMoi, OMpenereHHbIX U3
pacdera MO cXeMaM pa3pyllIeHus, MPUBEACHHBIM Ha puc. 9.21, a, 2, Oonbllne WU3THOAONIIETO
MOMEHTA, ONPENICICHHOr0 U3 pacyeTa Mo CXeme pa3pylleHus, NpuBeAeHHON Ha puc. 9.21, 6, To
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no00p ceueHusi paboYnX CTEpPIKHEH apMaTypHBIX KapKacoB, YCTAHABIMBACMBIX B IIBAX MEXKIY
OOPTOBBIM DJIEMEHTOM M ILTUTON, a TaKkKe MEXIy IUTUTaMHU MEepBOM M BTOPOM TpaHel CKIIAJIKu
HaJ quadparmMamMu, MPOU3BOAST MO ONOPHBEIM MOMEHTaM, OIPEICIIEHHBIM U3 pacyeTa Mo cXxemaM
pa3pylieHus], IPpUBEICHHBIM Ha puc. 9.21, a, 2.

Ecmu cymmapHas BelMYMHA AITHX JK€ OIOPHBIX MOMEHTOB HaJ aAuadparMoil MeHbIIEe
M3ru0a0IIero MOMEHTa, OMPEEIEHHOT0 U3 pacyeTa Mo CXeMe pa3pylieHus, MPUBEACHHON Ha
puc. 9.21, 6, TO 3TOT OMOPHBII MOMEHT CIEAYET paclpeeTuTh MEXIY IIBAMU TaKUM 00pa3oM,
4YTOOBI Ha KaXIbI IIOB MPHUXOAMUIACH BEIMYMHA MOMEHTA HE MEHbIIE, YEM BBIYUCIICHHAs 1O
CXeMaM pa3pylIeHUs], IPUBEACHHBIM Ha puc. 9.21, a, 2.

9.54. ApMupoBaHH€ TIOJKH, MOMEPEYHBIX pedep IUIUT pa3pe3HbIX CKIAJA0K MOKPBITHH U
MPOJOIBHBIX pedep MepBOM W BTOPOW TpaHEHW CKIAAKU MOAOUPAIOT W3 pacueTa IS CTaJuu
JKCIUTyaTaluu. ApMHUPOBAHKE MPOIOJIBHBIX pedep IUIUT OCTABHBIX TPaHel CKIIaaKu (B cpenHen
YacTH MOKPBITHS) ONPEAEIAIOT U3 pacyeTa M0 CTaJAusIM U3TOTOBJIEHUS, TPAHCIOPTUPOBAHUS U
BO3Be/IcHUS. B MOKpBITHIX 3AaHMid ¢ (OHAPAMHU, a TaKKE B MOKPBHITUAX MO (OHAPSAM CIEayeT
no0UpaTh apMUPOBAHKE MPOAOJIBHBIX pedep BCeX IUTUT PacueToM JIJIsl BCeX CTaJAUN X paOOTHI.

Pacuer Ha caBUramwuue yCuJaus

9.55. MakcumanbHble CIABUTAIOLIME YCWIHA S; U S, ACHCTBYIOLIME CIpaBa U CJl€Ba Ha
nuadparMel B IJIOCKOCTH TICPBOM TPaHM CKJIATIKH, BOCTIPUHUMAIOTCSI:

- B HEpa3pe3HbIX CKJIAJ4YaTbhlX MOKPHITHSAX - OCTOHHBIMU IIMOHKAMH BEPXHEro TMosca
nadparm;

- B pa3pe3HbIX CKIATYAThIX MOKPBITUIX CTAIIbHBIMU YIIOPAMH, IPUBAPEHHBIMU K 3aKJIaTHBIM
JETAJISIM OTIOPHBIX Y3JIOB Truadparm;

- B IOKPBITHSIX ¢ (hoHApSIMU — OETOHOM OMOHOJIMYMBAHUS B y3JI€ OMUPAHUS ITUT U CTONKU
pambl poHaps Ha Tuadparmy.

[IpoBepKy HAKJIOHHBIX CEYEHUU NEPBOM IPAHM CKIIAJIKM HA JEHCTBUE CABUTAKOUIUX YCHIUN
MPOU3BOIAT KaK JJisi OaJOK Ha JIEUCTBHUE MONEPEYHON CHUJIIBI.

CaapHble IIBBI B MeCTax MPHUBApKH MPOJOJIBHBIX pedep MIUTHI CIEIyeT paccuuTaTh, Ha
JEICTBUE CABMIaOMX YCUIUN S; WM S> — C Y4ETOM TOrO, YTO y KpaeB MOKPBHITUS U Y
TEMIIEpPaTypHBIX IIBOB, TJIe OCh MEpPBOM AnadparmMbl CMEIIeHa, CABUTAIOIIEE yCuIne S Uiu S,
nepeIaeTcs Ha OJTHO TPOJIOJIBHOE pedpo.

Hecymryto cnocoOHOCTh MPOJONBHOTO pedpa Ha CKalbIBAaHUE CIIEAYET OINPEeAeNsATh II0

dbopmyie
P = a Ry u hy, (9.26)

rae o — Ko3(pUIHEHT, IPUHUMAEMBIN JUIS TSDKEJIBIX OETOHOB paBHBIM 1, 111 GETOHOB Ha
MOPUCTHIX 3anoaHuTenax — 0,8.

u — cpexHee apudMeTHYECKOe MEXKIy IEepUMETpaMH OCHOBAaHMH IHpaMHUIIbI,
o0pa3zyolieics npu Mpo1aBIuBaHUH.

Ecmu P < §), TO crefyeT npenycMOTpeTh KOHCTPYKTUBHBIE MEPONIPHUATHS Ul CHUXKEHUS
C/IBUTAIOILIETO YCUIIMS — HallpUMeEp, B BUJIEC YCTPONUCTBA CBSI3M MEX/1y IUIUTaMU NIEPBOM U BTOPOH
rpaHell CKJIaIK1 110 BEPXy TOPLEBBIX pedep, YTO 00ECeUnT nepeaady 4acTH S| Ha IUINTY BTOPOH
I'paHy MOKPBITHS.

Pacuer nuagparm

9.56. B cragum »SKcrulyaTanuyd pacuyeT auadparM  JIOMYCKaeTcs TMPOW3BOJIWTHL Ha
BEPTHKAJIBHBIE HArpy3KH, cOOMpaeMble C TPY30BBIX IUJIOMIAJICH, MPUXOASAIMIUXCS Ha
COOTBETCTBYIOIINE y3JIbl.

Cratudeckuii pacuer nuadparm IpOU3BOIAT C YYETOM JKECTKOCTH Y3JI0B KaK MHOTOKPATHO
CTaTHMYECKU HeolpeaeaumMon cuctembl. Jlomyckaercss pacuer auadparmM HOPOU3BOIUTH Kak
[IAPHUPHO-CTEP)KHEBOW CHUCTEMBI C YUYETOM H3THOAIONIMX MOMEHTOB, BO3HUKAIOIIUX OT
HapyIIeHUs LIEHTPALUU y3JI0B.
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KoHcTpynpoBanue KOPOTKHX MPU3MATHYECKUX CKJIATOK

9.57. Ckinagkd MOTYT OBITh OJHO- M MHOTOBOJIHOBBIMH B TMOMNEPEYHOM HAampaBICHUH,
pa3pe3HbIMH M HEpa3pe3HbIMH — B NpoaoJbHOM. KOpoTkue mnpu3MaThdeckue CKIAJKH
PEKOMEHIYEeTCSI BBIIIOJIHATE COOPHO-MOHOIUTHBIMU. COOpHBIE AJIEMEHTHI CKJIAJKU CBAPUBAIOT
MEXIy COOOH Ha MOHTa)xe, a IIBBI MEXIy HHUMH 3aMOHONMYMBAIOT. [lmuTel Kk nuadparmam
ClIelyeT MPUBapUBATh HA BCEX YETHIPEX OMOpPAX MO JOCTYIMHOMY KOHTYDY.

CoBMeCTHYIO paOOTy 3JI€MEHTOB CKJIAJ0K PEKOMEHAYETCS 00eCIIeUrBAaTh:

JUIS Hepa3pe3HbIX CKJIaJI0K — YCTPOMCTBOM OETOHHBIX IIMIIOB HA BEPXHEM TOsice
nradparM, ma3oB Ha HAPYXKHBIX TPAHAX MPOMOJBHBIX M TOPLEBHIX pedep IIUT M OOPTOBBIX
3JIEMEHTOB, YCTAHOBKOM apMaTypHBIX KapKacoB B IIBaX 3aMOHOJIMYUBAHUS;

JUIS pa3pe3HbIX CKIAI0K — YCTPOWCTBAaM Na30B Ha HAPY’KHBIX TPaHSX.

9.58. IlpusmaTnueckue CKIAAKU PEKOMEHIYETCS MPUMEHSATh B MOKPBITHUSIX OJHOATAKHBIX
MIPOM3BOJICTBEHHBIX 3[JaHUI MACCOBOTO CTPOUTENHCTBA TposieTaMu 18—36 M ¢ ponapsimu u 6e3
dbonapelt, ¢ MOCTOBBIMHU KpaHaMHU IPy30M0IbEMHOCTHIO 0 50 T.

K »snemeHTamM CKJanKuM [OMyCKaeTcs TIOABECKA JBYX- WM TPEXOMOPHBIX KpaH-Oanok
IPy30M0IEEMHOCTBIO 710 6 T WM MOABECHOTO Tellb(epa rpy30MoaAbeMHOCTbIO J10 5 T.

9.59. Jlns oOpazoBaHus TNPU3MATUYECKOM MOBEPXHOCTU CKIAJKU PEKOMEHIYEeTCs
HCIIONIb30BATh TUIOCKKE PEOPUCTHIE IITUTHI pazMepoM 3x6 miu 3x12 M.

Ouepranue BepxHEro nosca auadparm J0JKHO COOTBETCTBOBATh IIOBEPXHOCTH CKJIaIKU. B
HEpa3pe3HbIX CKJIAJIKaX IOC]e 3aMOHOJMYMBAHUS 00pa3yeTcs KOMILJIEKCHOE CEUE€HUE BEPXHETO
nosica, 4To MO3BOJISIET 00IerYuTh quadparmy (puc. 9.22).

1 — GeTOHHBIE KBl HA BEPXHEM MOsice HadparMbl; 2 — CTEPIKEHb, APMUPYIOLIHN KOMILIEKCHOE CEUCHUE;
3 — ma3bl Ha TOPUEBBIX pedpax MIUT; 4 — KapKac B MPOAOJIHHOM HIBE MEXTy IUTUTaMK HaJl [uadparmamu;
5 — nasbl Ha POAOJILHBIX pedpax MIUT; 6 — MIPOIOJbHBIEC pedpa IIUT; 7 — BEepXHUH nosic nuadparmer;

8 — TopueBbie pedpa IUIUT.

Pucynok 9.22. Y3en conpsizkeHusl IJIMT ¢ AuadparMoii npu KOMIIEKCHOM CeYeHUH
BEpPXHEro mnosica

JlommyckaeTcsi MCHOJB30BaHUE THUIOBBIX (epM, OyYepTaHUE KOTOPHIX HE COOTBETCTBYET
MIOBEPXHOCTH CKJIAJKU. B 3TOM cilydae KOMILIEKCHOE ceueHHe He oOpasyercs, a peOpa IUIUT
CKJIAJIKH OTTMPAIOTCS Ha OETOHHBIC CTOJIOWKH, YCTpauBaeMbIe B y37ax Gepm.

9.60. COopHble >XeJIe300€TOHHBIE 3JIEMEHTBl CKJIAAUaThIX MOKPHITUH pPEKOMEHIYEeTCs
MIPOEKTUPOBATh M3 TspKeaoro (kinaccoB B20—B30 mo mpodHOCTH Ha CKaTHE) WIH JIETKOTO
(xmaccoB B15—B20) GetoHa.

Juadparmel peKOMEHIyeTCsl IPOSKTHUPOBATh U3 Tshkenoro Oetona (kimaccoB B30—B50 u

BBIIIIC).
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9.61. B kadecTBe npeaBapuUTEIbHO HAIPSHDKEHHON apMaTrypbl NPOAOJIBbHBIX pedep IUIHT,
OOPTOBBIX AJIEMEHTOB U HIKHUX MOSCOB (epM-anadparM peKOMEHIYeTCsl IPUMEHSTh CTEP KHU
u3 apmarypsl kinaccoB AS500, A600, A800 u apmarypubie kanatsl kiacca K1400. Ionky miut
TomurHOoM 30 MM peKOMEHAYETCS apMUPOBaTh CBapHBIMHM CETKaMu M3 apMmaTypsl kinacca B500.
Henampsiraemyro  apmatypy pebep IUIMT, OJJIeMEHTOB JuadparM, a TakkKe IIBOB
3aMOHOJIMYMBAHUS PEKOMEH]IyETCsl BBIIIOJIHATH B BHJI€ CBAPHBIX KAPKAacOB U3 apMaTyphl Kijlacca
A400, A500.

9.62. IlIupuHy MIBOB MEX 1y IJIMTaAMU PEKOMEHyeTCsl Ha3HayaTh HE MEHee:

JUISL IPOJIOJIBHBIX IIBOB - 50 MM;

JUIS TIOTIEpeYHBIX MBOB Haja quadparmamu — 200 M.

OMOHONMYMBATH BB PEKOMEHIyEeTCs OETOHOM KJlacca 10 MPOYHOCTH Ha C)KaTHe HE MEHee
B15, a B 3umHee Bpemst — He MeHee B2S.

KOHCprI/IpOBaHI/Ie IJIEMECHTOB CKJIIAAKH

9.63. [1uTHl CKIIAIOK PEKOMEHAYETCS MTPOCKTUPOBATH C HOMUHAIBHBIMU pazMepaMu 3x6 u
3x12 m.

[IpononeHbie pedpa IUIUT PEKOMEHIYETCS BBIMOIHATH MPEIBAPUTENBHO HAIPSKEHHBIMU.
BricoTy mposonbHBIX pedep peKoMeHIyeTcsl MpuHUMAaTh B mipenenax (1/30—1/35) /).

[lar monepeyHbIx pedep peKOMEHIyeTcs MPUHUMATh paBHBIM 1—2 M. BbicoTy momnepeuHbix
pebep pekoMeHayeTcs Ha3zHavaTh B mpenenax 1/15—1/20 pacderHoro mpoiera, paBHOTO
PaCCTOSHUIO MEX1y BHYTPEHHUMH IPaHSIMH MIPOJIOJIBHBIX pedep.

Ha HapyXHBIX TpaHsIX MPOAOJBHBIX pedep NpeaycMaTpPHBAIOT Ta3bl, OOECIIEYMBAIOIINE
BOCTIPUATHE CABUTAIONIMX YCWINNA MeXy ruutamu. [1a3er pacnonarator Ha amune (1/3 — 1/4) [,
(puc 9.23).

[Ipu KOMIJIEKCHOM CEYeHMH BEpXHEro mosca nuadparM mnasbl peKOMEHJIyeTCsl YCTpauBaTh
TaKXKe Ha TOPIEBBIX pedpax. B 3TOoM citydae 11t OMOHOJIMYUBAHHS O€3 yCTPOWCTBA OMATyOKH
TOpILIEBbIE pedpa ycTpanuBaloTCsl YBEIMYEHHON BBICOTHI (puc. 9.22).

9.64. Pazmepnl OOpPTOBBIX 3JEMEHTOB, KaK U IUIUT, ONPEAENAIOT [0 pPacyeTy C Y4eTOM
KOHCTPYKTUBHBIX TpeboBaHui. Kak mpaBuio, GOpTOBBIE 3JEMEHTHI MPOCKTHPYIOT JOTKOBOTO
CEYCHHUS C TOPICBBIMU peOpamMu 1 0e3 TPOMEKYTOUHBIX pedep (puc. 9.23).

BopTroBble aMeMEHTHI PEKOMEHIyeTcs NPUHHMATh JIBYX THIOpa3MepoB: KpaiiHue,
yCTaHABIMBaEeMble BJOJb KpaeB OO0OJOYEK, M CpEOHHE, YCTaHABIUBAEMBIE TII0 BCEM
MIPOMEXKYTOUHBIM psiiaM KOJIOHH MHOTOBOJHOBBIX CKJIAJIOK U COEAMHSAIONINE MEXIY coOou
OTJIeNTbHBIC BOJIHBI.
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1 — momnepeuHoe pedpo; 2 —T0 ke, TOPLEBOE; 3 —TO K€, IPOJOIBbHOE; 4 — II0JIKA TUIUTHI;
5 — apMaTypHas CeTKa I0JIKH; 6 — I1a3bl Ha IPOJIOIBHBIX peOdpax IUIUTHI K OOPTOBOTO 3JIEMEHTa;
7 — KpalHU OOPTOBOI IIIEMEHT.

Pucynox 9.23. I1lantbl 1 60PTOBbIE 3JIEMEHTHI

9.65. JlnadparMbl CKIaauaThIX MOKPBITUN PEKOMEHIYETCs MPOEKTUPOBATh B BHIE (epM
CErMEHTHOTO OuepTaHus, O0E€3pacKOCHBIX (epM WM apoOK C KEIC300€TOHHOW WM CTAJbHON
3aTSKKOM.

B depmax-auadparmax Hepazpe3HbIX CKIIAUAThIX MOKPHITUN MpPeayCMaTpPUBAIOT OETOHHBIE
NI Ha BEPXHEM Tosice, 00eCIIeYNBAIOIIIe COBMECTHYIO padoTy Aradparmsbl ¢ TUTMTAMHU MOCIIE
OMOHOJINYMBAHUS CThIKa OETOHOM.

Juadparmbl pa3pe3HbIX CKIAAYaThIX MOKPHITHH MPOEKTUPYIOT O€3 LIMMOB MO BEPXHEMY
nosicy. COBMECTHOCTh pabOTHl CKIAAKu ¢ AuadparMoi JOCTHTAeTCA 3a CUYET CBapHBIX
COCIMHEHUH ITUT U (pepM, paCCUMTHIBAEMBIX Ha BOCIIPHUATHE CIBUTAIOIINX YCUIIHIA.

JHuadparmser posietoM 18—24 M IpOEKTHPYIOT, KaK MPABUIIO, IIETLHBIMHU.

s nponetoB 30—36 M peKOMEHIYeTCs YCTPOMCTBO COCTABHBIX CTaJekKeIe300eTOHHBIX
nuadparM, MOHTHPYEMBIX U3 OTJEIbHBIX OJIOKOB C MOMOIIBIO MepecTaBHbIX nmoamoctei. bioku
CTBIKYIOT CBapKOH 3aKJIaIHBIX JeTalleH, a 3aTSXKKH BBITIONHSIOT U3 MTPOKATHOTO MeTalla.

[Ipu cranbHOM 3aTsSKKE PEKOMEHAYETCSl YCTpauBaTh CTPOUTENBbHBIN BHITHO y3J10B HMXKHETO
nosica, paBHbIi (1/200—1/250) /,.

KoncTpyupoBanue y3/10B CKJIAT4aThIX NOKPBITHIA

9.66. TumnoBbie y37bl PEKOMEHIYETCS KOHCTPYHpPOBaTh B COOTBETCTBUU C puc. 9.24.
Kpernenne moaBeCHOro KpaHOBOTO OOOpPYAOBaHUS PEKOMEHIYETCS OCYIIeCTBIATh K
muadparmMaM, Kak B THUIOBBIX KOHCTPYKIUMSX. B cKiIaguaThIX MOKPBITUSX JIOMYyCKaeTcs
YCTPOMCTBO a’palliOHHBIX, CBETOAIPAIMOHHBIX M 3C€HUTHBIX (poHaApel ¢ MMpUHON mpoema,
paBHo# (1/2—1/3) [,. Onupanue pam doHapei ciemyeT mpeaycMaTpuBaTh Ha BEPXHUU TOSC

nradparm.
[IpoeMbl a7t TPOAONBHBIX WM IIONEPEYHBIX 3CHUTHBIX (POHApel peKOMEeHIyeTcs
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YCTpauBaTh IpHU NOMOIIHU INIUT-PAaMOK HJIA IIJIMT C OTBEPCTUAMMU.

IIpononbHble pedpa MIUT, NPUMBIKAIOIIME K (POHAPHOMY MIPOEMY, PEKOMEHAYETCS KPETUTh
NOCpeIMHE MpoJieTa K CTanbHON (oHapHO# manenu (puc. 9.24,6). @oHapHas MaHEIb MPH STOM
JIOJKHA OBITh paccYMTaHa Ha OMOJHUTENBHYIO Harpy3Ky OT HOKPBITHS.

a.

T R Y

a — comnpsbkeHue quadparMbl ¢ G0PTOBBIM 3JIEMEHTOM U IUIMTON HEPa3pe3HOIro CKIIAI4aToro MOKPBITHS; O — TO e
C IUTUTON pa3pe3HOro CKJIaa4aToro MOKPBITHS; 8 — KPEeIUIeHHE IUTUTHI K POHAPHOM NaHey;
1 — nuadparma; 2 — 1uTkTa ckiaaku; 3 — OOpPTOBOM AeMeHT; 4 — apMaTypHBII KapKac B LIBeE
3aMOHOJIMYMBAHHS; 5 — CTAJIBHOU ynop; 6 — (oHapHast maHenb; 7 — COeANHUTENIbHAS TIaHKAa-TI0/IBECKa.

Pucynok 9.24. Y3Jbl CKJI214aTOr0 NOKPbITHSA

10. KYIIOJIA

OcCHOBHBIE I10JI0KEHHSA

10.1. Kynon npexacraBisieT co00i MPOCTPAHCTBEHHYIO KEeNE300€TOHHYI0 KOHCTPYKIIMIO B
BUJIC BBIMTYKJIOH OOOJOYKM KPYTJIOro, JUIMITHYECKOTO WJIM MHOTOYTOJBHOTO OYepTaHHUsS B
IUIaHe.

DneMeHTaMH KYTIOJIOB CIIy’KaT, KaK MpPaBWIIO, OCECUMMETpHYHas 00O0JI0OYKa BpaIleHUS U
pactsHyToe omnopHoe Koablo. Ilpn Hammuuu ¢QoHapHOro mnpoemMa B BepIIMHE KyIoJa
ycTpamBaeTcsi cxaroe (POHapHOE KOJBIIO, a TaK)Ke MPOEMBbI M OTBEPCTHS, PACIIONOKEHHBIE Ha
OOKOBBIX y4acTKax KymoJja.

CpenuHHYI0 TOBEPXHOCTh OOOJIOYKM PEKOMEHAYETCS NPUHUMATh B BUIEC TOBEPXHOCTH
BpallleHHUs: KOHyca, cdepsl, mapabonouma, smimncouaa u ap. (cm. puc. 10.1). Kpome Toro,
o0oyouka MOXKET OBITh OO0pa3oBaHa BOJHHCTHIMH M CKJIQAUaTBIMH DIIEMEHTAMHU WA
BBINOJIHATBCSI CE€TYATONW M MHOTOTPAHHOM.

10.2. Kynona npoeKTHPYIOT B BHJIE TOJOTUX WM MOJBEMUCTBIX TOHKOCTEHHBIX 000JIOYEK.
[lorbem KymnosoB pekoMeHIyeTcss MpUHUMaTh He MeHee 1/10 nmamerpa OMOPHOrO KOHTYpa
000J10UKH.

OnopHoe KOJIBIIO MOXKET JIeKaTh Ha CIJIOUITHOM 00Opa30BaHHOM CT€HAMM OCHOBAaHUM WJIU Ha
OTJIEIbHBIX KOJIOHHAX.

10.3. KymnonpHble MOKPBITHA NPOEKTUPYIOT MOHOJUTHBIMH, COOPHO-MOHOJIMTHBIMH WIIN
cOopHbIMU. MOHOJUTHBIE KYTIOJIa pEKOMEHAYETCS MPEIyCMaTPUBATh TIIAJJKUMH, a COOpHBIE - U3

pe6pI/ICTBIX MUIMHAPUYCCKUX HUIIN IIIIOCKUX MaHeneH.
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[Ipu pOEKTHPOBAHUU KYIIOJIOB CIEAYET YUYHMTHIBATh OOIIME yKa3aHus pasnenoB 4, 5 u 6
Hacrosiero CII nmo pacueTy u KOHCTPYHUPOBAHHUIO.

Pexomengaumuu mo pacuery

10.4. Pacyer KynoJoB cieIyeT IPOU3BOAMUTD IO JIBYM I'PYIIIIaM MPEAETIbHBIX COCTOSHUMN 10
ykazaHusaM paszena 4.2 vacrosmero CII, mpu 3ToM ycuiaus B 3JI€MEHTaxX KyIOJIOB JIOIyCKaeTCs
JIOTIYCKAeTCsl OINpENEsTh METOJaMU TEOPUHM YIPYTOCTH, M3JI0KeHHbIMM B m.m. 10.6 — 10.9.
Pacuer no nmpo4yHOCTH CeYEeHUH, KECTKOCTU U TPEIIMHOCTOMKOCTH KEJI€300€TOHHBIX 3JIEMEHTOB
KynoJia mpou3BogaT no ykazanusm CII 63.13330. Ina cinyyaes, npenycMoTpeHHbIX 1.1 10.11 —
10.15, pacder KymojioB MO HeCylIedl CIOCOOHOCTH MPOU3BOASAT METOJOM TPEAEeIbHOTO
paBHOBECHSL.

10.5. Pacuer kymona ¢ oOOOJIOYKONW C BEPTUKAIBHOW OCBIO BpaIIEHHUS JOIMyCKAETCs
NPOM3BOJIUTH TIO OE3MOMEHTHOH TEOpHHM C HAJIOKEHHEM YCWIMH KpaeBoro s¢¢exra mnpu
CJIEIYIOLINX YCIOBUSAX:

a) IUIaBHBIX M3MEHEHUSX TOJIIMHBI CTEHOK KyIOJla M paauyca KPUBU3HBI MEpHJMaHA U
PaBHOMEPHBIX CHMMETPUYHBIX HArpy3Kax, JEeMCTBYIOIUX HA 000I0UKY;

0) CBOOOTHBIX paJUAIBHBIX M YTJIOBBIX NEpEeMEIIeHUsIX KpaeB 000JIOUKH B HAIpaBICHUU
MEpUIMOHAIBHBIX YCUIIUH 110 KacaTeJbHOM K MEepUIHaHy.

B ocranmpHBIX ciydasx HamnpspkeHHO-Ae(OpMHUPOBAHHOE COCTOSIHHME KyTOJa ClexyeT
OTpeNeNATh C Y4eTOM JeHCTBUS U3rHOarOIUX MOMEHTOB.

Onpenesienue yCuinii mo 6e3MOMEeHTHOM TeOpUH

10.6. Ilpu cuMMeTpUYHON Harpy3ke B CTE€HKE Kymoja JeUCTBYIOT HOpPMaJbHbIC
MepuArnoHaNIbHBIE N| U KonbleBbie N, ycuus (puc. 10.1).

VYcunue Ha eTUHUILY AJTUHBI MepUraHa Ny OnpeAessitoT U3 yCIOBUs paBHOBECUS CETMEHTA,
OTCEUYEHHOT0 OT KYII0JIa KOHUYECKOW MOBEPXHOCTBIO € YIJIOM PacTBOpa ¢

Y
N=-————"7——, (10.1)
.2
27 R,sin” @
riae V, - BepTUKallbHasg PaBHOACHCTBYIOIIAS BHEIIHEH Harpy3Kd Ha 4acTb OOOJIOUKHU BBIILE
paccMaTpuBaeMOro CeYeHHUS;
R, — pamnyc KpHUBU3HBI HOPMAJIBHOI'O CEYEHUs, NEPHEHIAUKYISPHOIO K MEpUAUaHy B
JAaHHOU TOYKe (AJTMHA HOPMAJIK TOBEPXHOCTH /10 OCH BpaIlleHus).

a — TeoMeTpHs; 6 — cXeMma yCHUIIH;
1 — ocb BpaleHus; 2 —mnapaniens; 3 — Mepuauas; 4 — KpaeBoil mapayuieNbHbIA KPYT.
Pucynox 10.1. O60J10uKa BpaleHust

Pacnop xkynosna H onpenensitoT Kak TOPU30HTAIBHYIO TPOEKINIO N:
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H=- 0 ) (10.2)
27 R, sin @, tg ¢,
ronc ¢y — 23 HOCHTPAJIBHOI'O YyIJla OYyT'U 000JI0YKH B MCPUANOHAJIBHOM HAIIPABJICHUH.
PacrsaruBatomiee ycunue Ny B KOJIbIIE OMPEICIISIOT 10 popMyIie:
14
Ny=—2—, (10.3)
27mtg e,

Yeunue Ny A0MKHO OBITh BOCTIPUHATO KOJIBIIEBOM apMaTypoOil.
KonbreBoe ycunue Ny B GOHAPHOM KOJIbIIE ONPEACTSIOT 1o (hopmyre:

Ny =—pR,, cosp,, (10.4)

rJe p — Harpy3ka Ha 1 M ()OHapHOTO KOJIBIIA.

Wupnekcor «0» u «sk» B ¢popmynax 10.2 — 10.4 yka3pIBaroT Ha TO, YTO BCE MEpPEMEHHbBIE
BEJIMYKMHBI, BXOJSIIUE B OTH (OPMYJBI, OTHOCSTCS COOTBETCTBEHHO K IIHUPOTE OMOPHOIO H
(hOHAPHOTO KOJIbIIA O0OJIOUKH.

BenuunHy komnblieBoro ycuiusi N, onpeaesstor mno popmyIie:

Rl
rAC Z — HOpMAaJIbHAad K MOBCPXHOCTH KYIIOJIa B paCCMATpUBACMOM CCUCHUHN COCTABJIAIOMIAA

BHEIIHEW HAarpy3KHW Ha €JUHMILY IUIOIIAIN TIOBEPXHOCTH.
st cepuueckoit obonouku npu Ry = Ry = R

Ni+ N, =zR; (10.6)

N, =-R, [z+ﬂJ (10.5)

%
v, =2nR2ij sinpd o, (10.7)
0

311eCh p, — BEPTHKAIbHAS COCTABIISAIOIIASI BHEIITHEH HATPY3KH.

JI1st KOHUYEeCKO# 000JI09KH R| = o0; @ = o = const.

10.7. Ilpu OJHOCTOpPOHHEM HATPYXXCHHU KyIlOJa HAarpy3kod ¢ €€ pachpesieiieHue o
MOBEPXHOCTH Z JIOMYCKACTCS ONPEIENISITh 10 hopMmyJie:

z=0,7¢q (1 +sin ¢ sin ), (10.8)
r7le ¢ — Harpy3ka Ha eIMHUILY TUIOIIAN TOPU30HTAIEHON POCKIINH;
@ — TIOJIOBHHA IEHTPAJIBHOTO yTJIa B MEPHIHMOHAIHHOM HalPaBICHNY;

W/ — UEHTPAIbHBIN YTOJ B KOJIbLIEBOM HAIpPaBICHHUH.
Hopmansabie ycunust Ny, N, v cCABUTAOIINE YCUITHS S OTPEACIISIOT 1o Gpopmyam:

N,=0,7gR l+w(2+c05(p)(l—cosgo)2 siny |; (10.9)
2 3sin” @
1 ) )
N,=0,7qR-{—+ sm(p—ﬂ(2+COS(p)(l—COS(p)2 siny (10.10)
2 3sin” @

_07gR (2 + cos go)(l —Cos (p)2

S = —
3 sin” @

cosy (10.11)

10.8. KpaeBbie wuzrubaronme MOMeHTHI M, U pacrop Kymona /H, BOIM3M KOJbIA
pPEKOMEHAYeTCs ONpeneNniaTh MeToAoM cuil. CucTteMa KaHOHMYECKHX YPaBHEHUH, BBIpaXaroIuX
COBMECTHOCTH YTJIOBBIX W JIMHEHHBIX MEPEMEIICHNI KyToJia U OMOPHOTO KOJbLA MO JTHHUU UX
KOHTaKTa, IMEET BUJL:

an Mo + ain Hy = ayo; (10.12)
an Mo + axn Hy = ax,

IZle @11 — B3aUMHBIN yTOJI MOBOPOTA OT JeicTBust My = 1 B HanpaBJIeHUU STOIO MOMEHTA B
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CceueHNH BOJIN3HU KOJIBIIA,

ai; — TO XKe, OT AecTBus Hy= 1 B HanpaBJIeHNN MOMEHTA;

a») —B3aUMHOE TiepeMeleHue ot aercteust My = 1 B Hanpasienun Ho;

@12 = dz1 B CUIIy B3aUMHOCTH MEPEMEILICHUN;

ay; —B3auMHOE TiepemenieHue ot Hy = 1 B Hanpasienun Hy;

@10 — B3aMMHBIN yTOJ IOBOPOTA B TOM K€ CEUEHHUH, BbI3BAHHBIN BHELIHEN HArpy3KOil;

ar) — B3aUMHOE TIEPEMEIICHHE, BBI3BAHHOE BHEIIHEH HAarpy3Koul, NMPH COBMAJCHUH C
HalpaBJeHUuEM / CUMTAECTCS TOJIOKUTEIIbHBIM.

Ecam yrnel aj; m ajo COBNAgaroT MO HAIMPaBJICHUIO C YIJIOM MOBOPOTA d1i, BBI3BAHHBIM
nevcteueM My = 1, TO UX TPUHUMAIOT CO 3HAKOM «IUTKOC», €CJIM HE COBMAAAIOT — CO 3HAKOM
«muHyc». Takoe ke MNpaBWIO 3HAKOB MPUHUMAETCS W ISl JIMHEHHBIX IEPEMEIICHUMN.
Ilepemenienus a;; 1 az; BCeraa NOJIOKUATEIIbHBI.

10.9. ITepemermenus chepruueckoir 000JIOUKH d g U dz¢ OTIPENEISIOT 10 (hopMyiamMm
a) IpH Harpy3Kke OT COOCTBEHHOTO Beca

gA* .
a,, = sin @; 10.13
0T e (% ( )
g A 1 .
4R ¢ 1+ cosgp o ( )

0) mpu paBHOMEPHO paCIpPEICICHHON Harpy3Ke pp Ha TOPHU3OHTAIBHYIO IMPOEKIHIO (I10
MOBEPXHOCTH O0OJIOUKH PACIPEENISIETCs IO 3aKOHY KOCHHYCA p = P COS (@)

4
ay :%%sinZ%; (10.15)
A4
a,, =p°Tsingpo cos2 ¢, (10.16)

3HaueHus BeIMUMHBI Kodddunmenta 4 onpenensercs mo Gopmysre:
JUTS TJIAIKUX KYTIOJIOB

A=0,76 JOR ;
JUIsE peOPUCTBIX KYTIOJIOB
A =4I RIS,
34€Ch ]n — MOMCHT MWHCPIHUH, HpHXOI[;IIJ.II/IﬁCH Ha CcIuUHULYy OJUHBI, C Y4YCTOM

MEPHUINOHAIILHBIX pedep;
O, — IpUBEICHHAs TOJIIIMHA O0OJIOUKH C yUETOM CEYCHHS KOJBIEBLIX pedep.

Onpenesienue kpaeBoro 3¢ ¢exra no NpudIUKEHHOI MOMEHTHOH Teopun
10.10. [Ipu Bo3zeciicTBUU pacniopa Hy B OMOPHOM KOJIbIIE BO3HHKAIOT MOMEHTHI Hj e (cMm.
puc. 10.2), BbI3BIBAIOIIHE TOBOPOT KOJIBIIA HA YTOJI &, KOTOPBIH ONPEICISIOT 10 GOopMyIIe:
_12R;

- H. e 10.17
Eb k ° ( )

k
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Pucynok 10.3. llepeMemienusi Kpasi 000J104KH, BbI3BAHHbIE PaINaJbHbBIM pacnopom H

[lepemenienust kpasi 0007104YKH, BbI3BaHHBIE paJUalIbHBIM pacriopoM Hy, MpuBeIeHbI Ha PUC.
10.3.

Koadurmentsl ypaBHEHUST MeTOna CUI dji, di2, d, T. €. TIEPEMEIICHUS KpaeB JHOOBIX
HernoJiorux ob6onoyek ot aevictBus My= 1 u Hy= 1 (puc. 10.4) ompenenstoT Ha OCHOBE
MOMEHTHOH TEOpUH IO CIAEAYIOIUM GopMyiam:

12R?
an=£+—° ; (10.18)
D Eb, k]
A% 12R}
4, = —sing, ————e; 10.19
2757 Do Ebkh,f ( )
3 R 12R}
a22=A—sin2¢)0+ 0+ 0_e? (10.20)
2D EF, Eb, I

31ech D — n3rubHast )KECTKOCTh MEPUIUOHAIBHOMN MOJIO0CH €UHUYHON IMHUPUHBI KyTOJa.

B dopmynax (10.17) — (10.20) 3HaueHne Moxysisi ynpyroctd £ MpUHUMAETCS] CHUKEHHBIM B
COOTBETCTBUHU C pazzaenoM 5.6 nHacrosimero CII.

3navenuss My u Hy Haxomar w3 pemenus ypaBHeHui (10.12) ¢ ydeTom 3aBHCHMOCTEH
(10.18) —(10.20).

NutencuBHOCTH MOMEHTOB M(A) M KOJBIEBBIX ycuiauii N (A) B POW3BOJIBHONW TOYKE TIO
JUIMHE MepHIuaHa O0OJIOUYKM B 3aBHCHMOCTH OT KpPaeBbIX 3HAUCHHH MOMEHTOB My u H
OTIPEICIISIOT 1O PopMyJiaM, IMTOTYICHHBIM Ha OCHOBE TEOPUHU OAJIKHM HA YIIPYTOM OCHOBAHHH:
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M (A) == M, (cos A +sin A) e*— A4 Hy sin g sin L e™*; (10.21)

6.

B E
=
J.bkL Ru I“E‘

a — MOMEHT; 6 — pacIiop
Pucynok 10.4. MoMeHT U pacniop npH B3aUMO/IeliCTBUM 000J10UKHU U
OMOPHOTr0 KOJIbLA KyNoJ1a

N,(1)=N, +%4—§M0 e *(sin A — cosl)—%Ho sing, e cos A, (10.22)

31ech N, - KOJIBIIEBOE YCHIINE B 0€3MOMEHTHOM 000JIOUKE;
e cos Aue” sin A - pyHKIHK, 3HAYCHHS KOTOPHIX IPHBEACHH! B Ta6m. 10.1
Benmuunny A onpenenstor o Gopmyiie
A=S8/4
Otcyer JUMHBI Jyrd S WIM BEIUYMHBI A CJICIYeT MPOU3BOJAUTH OT Kpasi, K KOTOPOMY

npuioxeHsl My u Hy.
Tab6auna 10.1

A e cos A e sin A e cos A e “sin

0 1 0 1,6 -0,0059 0,2018
0,1 0,9004 0,0903 1,7 -0,0236 0,1812
0,2 0,8024 0,1627 1,8 -0,0376 0,161
0,3 0,7078 0,2189 1,9 -0,0484 0,1415
0,4 0,6174 0,261 2 -0,0564 0,1231
0,5 0,5323 0,2908 2,1 -0,0618 0,1057
0,6 0,453 0,3099 2,2 -0,0652 0,0896
0,7 0,3798 0,3199 2,3 -0,0668 0,0748
0,8 0,313 0,3223 2,4 -0,0669 0,0613
0,9 0,2528 0,3185 2,5 -0,0658 0,0491

1 0,1988 0,3096 2,6 -0,0636 0,0383
1,1 0,151 0,267 2,7 -0,0608 0,0287
1,2 0,1092 0,2807 2,8 -0,0573 0,0204
1,3 0,0729 0,2626 2,9 -0,0535 0,0133
1,4 0,0419 0,2430 3 -0,0493 0,00703
1,5 0,0158 0,2226
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Pacder Hecymieid cCmocOOHOCTH KYNOJIOB METOIOM NMpeAeTbHOr0 PABHOBECHS

10.11 Pacuer Hecymieil crmOCOOHOCTH >KEIE300€TOHHBIX KYIIOJIOB KHHEMaTHYECKUM
croco0OM METOJ1a PEIETLHOTO PAaBHOBECUSI PEKOMEH/IYETCSl TPOU3BOAUTH coryiacHo m.im. 10.12
—10.15 npu ycnoBuu, 4ToO:

— OCECUMMETpUYHAsl Harpy3ka HWHTEHCHUBHOCTBIO ¢ PABHOMEPHO paclpelesieHa 110
TOPU30HTAIILHOM MPOEKIMH KYII0J1a;

— ¢opma Kynona — chepudeckas;

— OTHOLIEHME AMaMeTpa KOHTYypa K cTpelie moabemMa He npesblmaet 10;

— apMarypa COCTOMT M3 MEpPUAMOHAIBHBIX M KOJBLEBBIX CTEpXKHEH, 00pa3yroLx
BEPXHIOIO Y HUKHIOIO CETKH;

— 000J109Ka BpaImeHHsi OMUPACTCS TI0 BCEMY MEPUMETPY (€CIIM OTIOPHOE KOJIBIIO OMHPAETCs
B OTJAEJbHBIX TOYKAX, B HEM JIOJDKHA OBITh YJIOXKEHa JONOJIHUTENbHAs apMarypa, HeoOXoaumas
JUISL BOCIIPUSITHSI BEPTUKAJIbHBIX COCTABIISIFOIIMX YCUIIUI HA KOHTYpE);

— HCUYEpllaHWE Hecylled CIIOCOOHOCTH KyIoJla IPOUCXOAUT BCJIEICTBUE TEKYUYECTH
apMaTypbl.

10.12 Cxemy paspymieHuss Kymnojia MNPUHUMAIOT B BHJIE CHCTEMBl CKBO3HBIX
MEpUAMOHAIIBHBIX TPELUH, HAUNHAIOIINUXCS Y PACTSIHYTOr0 KOHTYpa M COEIMHEHHBIX 10 KOHIIaM
PacKpBIBAIOIIMMHUCA BHU3 KOJBLEBBIMM IIacTHUeCKUMM wmapHupamu (puc. 10.5). Ilpu
PABHOMEPHO DACIPECIICHHON M0 TOPU30HTAIBHOM MPOEKUUH Harpys3ke MPUHUMAETCS, 4YTO
MIOBEPXHOCTH KyToya ceprudeckas, ¢ MeHTPaIbHBIM YIJIOM, He mpeBbimatonmmM 90°, mbo ona
o0pa3oBaHa BpallleHUEM KBaIpaTHOM Wi KyOuueckol mapadosibl, a TaKkKe TUnepOosIbl U LEMHON
muHAd. J{71s ceprudecknux KyIoJIOB B pacCMaTpPUBAEMbIX yclIoBHAX TpH ro / & < 400 obmacTb
peanu3ainuy JaHHOM CXEMBI M3JI0Ma MOKET OBbITh NMPUHATA I 3Ha4YeHwuit 2rg / f > 3,5 (ro —
pajiuyc OIOPHOTrO KOJIbLA).

10.13. JIns chepudeckux KyrmoiaoB-000JIOUEK IMPH MOCTOSHHBIX MPEACTbHBIX MOMEHTE U
YCUJIMM B KOJIBLIEBBIX CTEP)KHAX CTEHKH, NPUXOISIIUXCA HA €IWHUILY JUIMHBI MEpUIHaHa JUIs
3HayeHnid 3,5 <2 ry/f<10u nryp/m < 800, ”YHTEHCUBHOCTH PABHOMEPHO pacIpeIeICHHON 10
TOPU30HTAJILHON MPOEKIMH KyTIOJIa HArpy3KH ONPEAEISIOT U3 3aBUCUMOCTH:

3
4h% 7 4 gy (10.23)
6f Ty
rae 77— 06e3pa3mepHblid K03(pPULIMEHT, 3aBUCSIINI OT MOJIOTOCTU 27/f U OTHOLICHUS nro/m;
k — 6e3pa3mepHbIi KO (DHUIMEHT, 3aBUCSTINIA OT ITOJIOTOCTH 27 /f.
¢ - IPEJebHOE YCUIINE B OIOPHOM KOJIBIIE;
Mm — MOMEHT (Ha eAWHUIYy JUIMHBI) NPEJCNbHBIX YCHWJIMH B MEPUIMOHAIBHOW apMarype
otHocuTensHo ocu 0—O0 (puc. 10.6), mpoxosiieil yepe3 UEHTP TSKECTU CHKATOM 30HBI OETOHA,
orpeneNnseMsblii o hopmyie:

m=Ry Ag i (ho —gJ (10.24)

31ech Agmp — IUIOIIAJb CEUEHUS MEPHUIMOHAIBHON apMaTyphbl HUKHEH CETKH Ha €IMHULLY
JUTMHBI KOJILIIEBOTO HAIPABJICHUS;

hoy — pabodast BEICOTa CCUCHUS;

X — BBICOTa CXKaTOW 30HBI OETOHA, OmpeselsieMas MOCIeIOBATEIbHBIM MPHOIMKCHUEM C
cobmonennem ycaosus (10.27).
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a — TIOTIEPEYHOE CEYECHHUE; O — CXeMa Pa3pyIICHHUS.
Pucynok 10.5. K pacuety KynoJja MeTo0M NpeaebHOT0 PABHOBECHS

i
g

Pucynox 10.6. Cxema B3auMojeiicTBUsI YCHJIHI B KyIoJie B NpeeJJbHOM COCTOSIHUHU

[IpenenpHOE ycWiIMe HA EAWHWIY JUIMHBI B KOJBIEBBIX CTEPXKHSAX TOJS OOOJIOUKH 7
omnpezensercs no Gopmyse
n= Rs (As,cb + As, cu): qs +(] ,v ) (1025)
3nech Ascp U Agey — TUIOMAAL CEYECHHS KOJIBIIEBOM apMaTypbl COOTBETCTBEHHO HUXKHEW M
BEpPXHEH CEeTOK Ha €IMHUILY JUIMHBI PaJHAIbHOTO HAIIPABJICHUSI.
[IpenenpHOE ycHiIMe B OMIOPHOM KOJIBIIE 71, ONIpeeIsaeTcs 1mo hopmyie
ne =Ry Asco (10.26)

1€ As.co — MIOLAAb CEYEHUS KOJIBLEBBIX CTEP>KHEH OMOPHOTO KOJIbLIA.

3HayeHus Ko3((UIMEHTOB 77 U k MpUHUMAIOT 1o Tpadukam Ha puc. 10.7, mpu 3ToM ams
3HaueHut 3,5 <2 ry/f< 5 cnemyet codimonate ycaosue o/ 0 < 400.

3aBucumocth (10.23) HMCMONMB3YIOT W TPH TMPOBEPKE MPOYHOCTH HOPMAJIBHBIX CEUEHUU
OIIOPHOI'0 KOJIbLIA KyIIOJIa.

10.14. [Ins mpenoTBpaimieHuss MPEXICBPEMEHHOTO pa3pylIeHHUss OCTOHAa B C)KAaTOW 30HE
KOJIBLIEBOIO IIACTUYECKOIO IIApHHUpa A0 JOCTHKEHUS B PACTSHYTOH apMaType €€ pacdeTHOIO
COIPOTUBIICHUS R CIIeAyeT BBIIIOIHATH YCIOBUE:

£=-20,6&, (10.27)
hO
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rzie £ - OTHOCHTENbHAS BBICOTA CHKATOW 30HBI OETOHA;
&r — TIPAaHUYHOE 3HAYEHHME OTHOCHUTENIBHOM BBICOTBI CKATOH 30HBI OETOHA, OIpEeIsieMoe
no yxazanusm CIT 63.13330.
Tpebyemyto ansi onpeneneHus BBICOTHI CXKATOH 30HBI OETOHA X BEIMYMHY HOPMAaJIBHOMN
cunbl N (puc. 10.6) Haxonar no popmyse:
2

N=4L sina +[n, +nr, (p—a)| cosa, (10.28)

rJie ¥ — pajauyc IJIACTUYECKOTO IapHHUpa, ONpeaeseMsblii o Gopmymne p =r/ry;
rs — paaunyc chepsl;

0. — YT'0JI HAaKJIOHA CHJIBI IV,

( — YTOJl HaKJIOHA KacaTelbHOW K MepUAHaHy Ha Orope.
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Pucynox 10.7. I'paduxu nis onpeneseHusi Ko3ppuuueHTos 7, k, p

3HavyeHus p MPUHUMAIOT 10 rpadukam Ha puc. 10.7, mpu 3Tom a1 3HadeHuut 2 vy /f=3,5 p
CJIeIyeT OMPEENATh C yYeTOM OTHOUICHHUS 71, / 1.

IIpubmKeHHBIH pacyeT Hecyllel CIOCOOHOCTH KYI0J1a

10.15 Jlns cBOOOAHO OHEPTHIX MO KOHTYPY CGepudyeckux O000J0YeK BpallleHUs ¢
MEpPUIMOHAIbHO-KOJIBIEBOM CXEMOI pa3pylLIeHHs] pacyeT NPOU3BOASAT U3 YCJIOBUS paBHOBECHUS
paccmarpuBaeMoit yactu obomouku (puc. 10.8). Ilpm sTomM paboTOif BHYTPEHHHX CHJI B
KOJIBLIEBOM TUTACTHYECKOM HIApHHUPE OIYCKaeTCs MpeHeOpeyb.

3HayeHue yriaoBOH KOOpAMHATHI &, OrpaHUYMBAIOUIEH CXKaTylO0 30HY OETOHA ONpPENEINsIOT
o popmyre:

— As,cORs + qs§0R

10.29
BR (10.29)

g,

b

rne B =Rpho + gstq%;

Ag o — TIIOLAJb CEUEHUS BCEX KOJIBLIEBBIX CTEP>KHEW OMIOPHOIO KOJIbLIA;
R — pannyc KpUBH3HBI CPEMHHON MIOBEPXHOCTH KYTIOJIA;

&o — yryioBasi KOOpAMHATA Kpasi KyMoJa;

84



R, — npu3aMeHHas IpO4YHOCTH OETOHA;

qs, q% — TIOTOHHBIE YCWIHS, BOCIPHHHMAEMbIe KOJIBLIEBOM apMaTypoil KyroJia
COOTBETCTBEHHO B PACTSIHYTOM U CKATOM 30HAX pacCMaTPUBAEMOIO CEUCHUS KYIIOJIa;

hy — pabo4asi BRICOTa CEYCHUSI CTEHKH KYTIOJIa.

N3 paBeHCTBa MOMEHTOB BHELIHUX U BHYTPEHHUX CHUJI I1I0CJIE UHTETPUPOBAHUS:

sin &e—ke &e—m =0 (10.30)
rae k, =e.n/R;
B O,SM +qs R2 Sin‘fo +qs §0R ecO .
BR’ ’

€.0 — PacCTOsTHUE OT LIEHTPa TSHKECTH paboueil apMaTyphl KOJIblia 10 LIEHTpa OKPY>KHOCTH 0,
M — MOMEHT BHEIIHHUX CUJI OTHOCUTEIBHO OCH, IPOXOJIAIIEH Yepe3 LEHTP OKpYKHOCTH (.

m

p
i’ :
vlvlnlr%NvlnlvaI'l{HrNulnlHnHvlververH 2 /Rb
5 == | =
\ |
mrtratte ettt i1t
Ty
» $
'éa
£\

Pucynok 10.8. K pacuety Kynoja no «0aao4Hoi» cxeme.

Bemuuuny cymmapnoi BHemHen Harpy3ku P (puc. 10.8) onpenenstoT o hopmyiie:
M
P= , (10.31)
kr,
rae k — kodpdUIUEHT, 3aBUCAIIMIA OT BU/Ia OMMPAHUS U XapakTepa BHelHer Harpy3ku (0 < k < 1);
7o — paJlyC OCHOBaHUS KyIIOJIa.
®opmyiibl Ul ONpeAeTeHus k A XapaKTEpPHBIX CIIy4aeB ONMUPAHUS U Pa3IUYHBIX BUIOB
Harpy»eHus npuBeaeHsl B Tabdn. 10.2.

Tabmauma 10.2

Bun Harpysku Bun onupanus
Ha 3 TOUKHU Ha 4 TOUKHU Ha 5 TOuek Ha 6 TOYEK 110 BCEMY
KOHTYpY

PaBHomMepHO
pacnpesienieHHast o T 2 T 2 (1+2sinl18%)z 2 V4 1
BCCHU HOBerHOCTH 3 3 2\/5 3 5 3 3 3 3
KonbueBas
pacrmpeneneHHas o
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paauycy x TXx T X (1+2sinl8%) 7  x T X X

3 75 2-2 - Ty 5 Ty 3 7 ¥y
CocpenoTodeHHas B
BEpLIMHE 000IOUKH Vs V4 (1+2sin18°) 7 T 1
3 2.2 5 3

CoOcrBennast macca | 7 RY/4 T _ 5,7 (1+2sin18°) 7 _2+3l £_2+3l 3z 1
0005109KH 3 g8 | 242 4 5 8| 3 8 ]

Pacyer Hecymieii cmocoOHOCTH KYNOJIa ¢ y4eTOM 1e()OpMHPOBAHHOTO COCTOSIHHS

10.16 B ocHOBe pacyeTa KyIoJia JIEKUT MEPUAMOHAIBHO-KOJIBIEBAs CXEMa pa3pylIeHHUS,
npejcraBieHHas Ha puc.10.5.

Jns  ynoOcTBa pacdera CpPEAMHHYIO IOBEPXHOCTb OOOJOYKM INPUHMMAIOT B BHJIE
napabosionia BpalleHus, OUCHIBAEMOI0 YPaBHEHUEM

zZ = 77()62 + y2 ) .
rnen = f/r;
371€Ch f — cTpelia moabeMa 000JI0UKH;
7o — PaJNyC OKPY>KHOCTH €€ OCHOBaHHUSI.
PaccrostHre oT ocu 000JI0YKH JI0 KOJIBIICBOTO IJIACTHYECKOTO IIIAPHUPA HAXOAT U3 YCIOBHS
paBHOBECHS:

e k, =1+-2; n=AseRs; k=R +q)/q..
QS
31ech A cp— IIIOIIA/Ib CEYEHHUS KOJIBLIEBBIX CTEPKHEN ONOPHOIO KOJIbLA;
R, — UX pacdyeTHOE COIPOTUBIICHUE HA PACTSKEHUE;
R; — ipu3MeHHasi IpOYHOCTH OETOHA;
¢s U ¢.— TIOTOHHbIE YCHJIHS, BOCIPUHMMAaeMble KOJBIIEBOH apMaTypoil Kyrona,

COOTBETCTBEHHO B PACTSIHYTOM M C)KaTOM 30HAX paccMaTpuBaemMoro ceuenus kymnona (puc. 10.8).
B HauanbHOW cTamuu neOpMHPOBaHUS HECYIIYIO CIIOCOOHOCTh 000JIOUKH OIPEICIISIOT 110

dbopmyite

g, =6[M *+q_f(b—3aw*/2)/3)/ ak *, (10.32)
2 2
37ech M’ =mk, + nf[% —(k+ l)w*};
a=k+1-k, ;

(k+1) +2k) =3k2(k +1)
(k+1) ’

b=

K =ik, e+ 1)+ 12 /(k+ 17 ;

W — OTHOCHUTEJIbHBIA POTrud 000JI0UKH;

w o =wit/ f;
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m — IIOT'OHHOC 3HA4YCHHC HpCI[GJIbHOfI BCJIIMYHNHBI I/I3FI/I6aIOHI€FO MOMCHTAa B BCPXHCM
KOJIbIICBOM INNIACTHUYCCKOM IHIAPHUPC

m= RSAs,mb(hO _gj b

rae Agmp — IIOHIAJb CEYCHUS MEPUAMOHAILHOM apMaTypbl HUXKHEH CETKM Ha €IUHUILY
JUTAHBI KOJIBIIEBOTO HAIIPABIICHNS;

X — BBICOTA CKaTOW 30HBI CEUCHUS, OnpeaernsieMas ¢ coomoaenuem ycnous (10.27).

10.17 Ilpu pacyere 00OJIOYKH C OMOPHBIM KOJBIIOM Ha PAaBHOMEPHO PacCIpeIesICHHYIO
HArpy3Ky C pa3pylleHHeM M0 TmpeacraBieHHoW Ha puc.10.5 cxeme pacyeTHoe 3HAYCHHE
PaBHOMEPHO pacTpeie]ICHHON Harpy3Ku peKoMeHayeTcst onpenensats mo dopmyre (10.32) mpu

2
3HAUEHHH KpUTHYEeCKoro poruba: w.. = 2k, a/(k +1)

6 * b ak
=—| M, + m— 10.33
ql ak 1 qsf 3 k-|—1 ( )
* I’lf 2 2
rae M, =mk, +——|(k+1) -k —2ak,|.
A 1 n k+1[( ) n n
Koncrpyuposanue

10.18. Ha craguu npenBapuTeabHOrO MPOEKTUPOBAHUS TOIIIMHY CTEHOK TJIAIKUX KYIOJIOB
pexkomeHayeTcs mpuHMMATh paBHOM or 1/800 mo 1/600 paamyca KpUBU3HBI OOOJOYKH B
BepirHe. BricoTy pebep cOOpHBIX KyHOJ0B-000JI04YEK ONPEAesSiOT U3 YCIOBUN H3rOTOBIICHUS,
NepeBO3KM M MOHTa)ka 3JIeMeHTOB. ToumrHa 000JI0OYKKM M pa3Mepbl ceUYeHUs pedep MOIKHBI
OBITH HE MEHEE, YeEM ATO MPEAYCMOTPEHO B pazaeine 6 HacTtosmero CII.

10.19. ApmupoBanue mIaAKux o0oyiouek mpu TommmHe 70 70 MM peKOMeHIyeTcs
BBITIOJIHATh KOHCTPYKTUBHO, OJJUHOYHON CETKOW M3 CTEp)KHEH nuameTrpomM 4—6 MM, C IIarom
150—200 mm. IIpu GomnpIeit TONIMHE PEKOMEHTIyeTCs yCTaHABINBATH JIBE CETKH.

B 30He mnpumbikaHus OOOJIOYKM K KOJIBILY TOJIIUMHY OOOJOYKM YBEIWYHMBAIOT H
YCTaHABJIMBAIOT  JIOMOJHUTEIBHYI0 CETKYy CO  CTEpXKHSAMHU  JuamMeTpomM 6—8 MM
MepuarnoHanbHoro HampasieHus (puc. 10.9,q,6). KomudecTBO cTep)kHEHl pacCUUTHIBAIOT I10
MaKCUMaJIbHOMY MEPUIUOHATFHOMY M3rHOA0NEMy MOMEHTY.

B mecrax gedcTBUS HAa KyNoOJl COCPEAOTOYEHHBIX HArpy30K, a TaKKe OKOJIO OTBEPCTUM U
MIPOEMOB TPEAyCMaTPUBAIOT JOMOJIHUTEIbHYI0 KOHCTPYKTUBHYIO WJIM PAacUETHYIO apMarypy ¢
y4yeToM pekoMmeHaanui . 6.5 nacrosuero CII.

10.20. Pacrop kymnosa BOCHPHMHHMMAETCS pPACTSHYTBIM OIOPHBIM KOJBLOM, KOTOpPOE
pPEKOMEHAYEeTCSl BBINOJIHATh MPEIBAPUTENBHO HANpsHKEHHBIM. BBIOOp BeIMUMHBI 00XKaTUS U
KOHCTPYUPOBAHHE OIOPHOTO KOJbIA CJEIyeT MPOU3BOIUTH M3 YCIOBUS OOecredeHus
TPELIMHOCTONKOCTH KOJIbIIa U JOMYCTUMOMN IMIMPUHBI PACKPBITUSL TPELIUH COTJIACHO YKa3aHUSIM
CI163.13330.

[Ipy npoexkTupoBaHWU CIEAYeT YUUTHIBATh CIOCOO MPEABAPUTENHHOIO HAIMPSHKEHUS
OMOPHOIO KoJbla. PekoMeHayercs mpenycMaTpuBaTh MEXAaHUYECKOE HATSIKEHUE ITyUYKOB,
KaHaToB Wiu ctepkHer (puc. 10.10), pacmomaraeMbiXx B MPSIMOJUHEHHBIX WU KPUBOITMHEHHBIX
nazax KoOJblla M 3aKperuIisieMbIX B OJHOM, TpPEX, YEThIpeX WM IIECTH €ro BBHICTYNaxX B
3aBHCHUMOCTH OT JuameTrpa Koiblia. [lns crepkHEeBOM apmarypbl IOIyCKaeTcsl HaTsDKeHHeE
apMaTyphl C IPUMEHEHUEM AJIeKTpoHarpeBa. [1oMronanbHO-KOJIBLEBYIO apMaTypy JOIMYCKAETCs
HATSATUBATh OTTSKKOW C TOMOIIBIO paJHalibHO YCTAaHOBJIEHHBIX TOMKPATOB.
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a - 0OBIYHOTO OMOPHOTO KOJIBIA KyIOJa, 6 — IPEIBApUTEIBHO HANPSHKEHHOI'O KOJbIA KYIIOJA; 6 - COOPHOTO
aneMeHTa (IUIUTBI); 2 - MPOAONBHBIX pedep IUIMTHI, O - y3Ja CONPSDKEHUS MPONONLHOrO pedpa ILTUTHI C
MPEBAPUTEIFHO HANPSHKCHHBIM OMOPHBIM  KOJIBLIOM; € - y3Jla CONPSDKCHUS IPOJOJIEHOTO pedpa ¢ BEpXHUM
KOIbIIOM; 1 - mpogosibHOE pedpo; 2 - mormepedHoe pedpo; 3 - apMaTypHasl CeTKa IUIUTHI; 4 - CBApHbBIC KapKachl
norepeyHbIX pedep; 5 - cBapHOM Kapkac MpOAOJILHOrO pedpa; 6 — cTalibHbIC 3aKJIAJHBIE JETAlH B MPOJOJILHOM
pebpe; 7 - cTabHbIC 3aKJIA/IHBIC IETAIH B DJIEMEHTaX KOJIbIA; 8 - 0ETOH OMOHOJIMYUBAHUS HATIPATAEMOM apMaTyphbl;
9 — mpeaBapuUTENHHO HANPSDKEHHAS apMaTypa Kojibna; 10 - moB 3aMoHONMMYKBaHus; 11 - BEpXHEEe OMOpHOE KOJBIIO;
12 - cTanmpHBIE COETUHUTEIBHBIE HAKITAIKH.

Pucynok 10.9. ApmupoBaHue MOHOJTUTHBIX U COOPHBIX 7KeJ1e300eTOHHBIX KYI0JIOB
U HX 3JIeMEHTOB

10.21. [y1s KyTOJNBHBIX MOKPBITUH AuameTpoM He Oosiee 30 M IpH yCTPOHCTBE HA YPOBHE
KOJIbIIAa KyTOJja TOPU30OHTAJbHOTO TOKPBITHS WIH MEPEKPBITHS, OMOSCHIBAIOIIETO KYIOJI IO
BCEMY IIEPUMETPY, PaCIOp PEKOMEHIYETCs IepeaBaTh Ha 3TO nepekpritue. [lepekpeiTie B 3TOM
Cly4ae MPOEKTUPYIOT C yUEeTOM MEPEAAIOIINXCS Ha Hee pacropa U U3rudariux MOMEHTOB.

10.22. MepuanoHanbHble M KOJbLIEBbIE pedpa COOPHBIX KYMOJbHBIX IMOKPBITUI
PEKOMEHIyeTCsl apMUPOBaTh OpTOroHanbHeIMU (puc. 10.11) unm poMOUYECKUMU CETKaAMHU.

10.23. Cxema apmupoBanusi pebep mnpuBenena Ha puc. 10.9,6. Eciu pacnpenenennas
Harpy3ka SIBJISIETCSI OCHOBHOM M B CpelHEN 30He MOKPBITUS M3rHOalolue MOMEHTHI B pedpax
IUTAT HE3HAYUTEIBHBI, pedpa apMHUPYIOT M0 pacyeTy Ha MOHTa)KHbIE Harpy3Ku. B mpuKoHTypHON

30HEe KyIojla apMmaTypa peldep NPUHUMAIOT M3 YCJIOBHS BOCHPUATHS KpPaeBbIX HM3rHOaroIux
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MOMEHTOB MPU PACUETHON Harpys3ke. ApMarypy MEpUAHOHAIBHBIX peOep ClieyeT 3aBOJUTH B
OMOpHOE U (POHAPHOE KOJbIIA, THO0 COSANHSTH C 3aKJIafHbIMU AeTansmu (puc. 10.9,e).

a — cxeMa apMUPOBAaHUsI; 6 — JIeTallb aHKEPHOTO Y3714,
1 — apMaTypHBIE ITyYKHU FIN CTEPIKHH;, 2 — BBICTYIT; 3 — aHKep; 4 — CIUpaH.
Pucynox 10.10. IlpenBapurte/ibHO HANPSIZKEHHOE ONMOPHOE KOJIBIIO KYII0JIa

™
240
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=

a— oOmuii BUI; 6 — TIJ1aH; 6 - TpaneueBUIHAS II0CKas IITUTa; | — MOHOJIMTHOE HIYKHEE OMTOPHOE KOJIBIIO;
2 — MOHOJIUTHOE BEPXHEE OIMIOPHOE KOJIBIIO

Pucynox 10.11. CoOOpHBIii KynoJs U3 IVIOCKUX PeOPHUCTBIX IVIUT
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@) CKJIaT9aThId KYTIOI; O, 8) COMPSDKEHHBIE KYIOJIbHBIE 000IOUKH.
Pucynox 10.12. ®opmbl KynoJIbHBIX 000/104€K

10.24. IlokpeiTUs M HEPEKPHITUS 3TaHUM U COOPYKEHMH MOXHO NPOEKTHPOBATh B BHJIE
cknaauatoro kymnona (puc. 10.12,a) u3 conpsikeHHbIX KyMOJIbHBIX obonouek (puc. 10.12,6,6), a
TaKXXe B BUJIE HETIOJIHOTO KYIIOJIa.

11. TOJIOTUE OBOJIOYKH MMOJIOKUTEJIBHOM 'AYCCOBOM KPUBU3HBI
HA ITPAMOYT'OJIbHOM IIVTAHE

OcHOBHBIE MOJIOKEHHUS
11.1. IlonmorumMm cuuTarOTCsi OOOJIOYKH C TOAHEMOM HAJ OIMOPHBIM IJIAHOM, HE
HpeBLIIJ_IaIOIJ_II/IM

figal/5wn f,<b/5,
rne 2a u 2b — pa3mepsl CTOPOHBI 000JIOYKH B IJIAHE;
/1 ¥ f,— cTpensl moabreMa 000JI0UKH Ha KOHType (puc. 11.1).
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Pucynok 11.1. Cxema 000/109KH MOJI0KUTETbHOI rayccoBOi KPUBU3HbI

11.2. B xauecTBe CpPEJMHHON MOBEPXHOCTH IMOJIOTUX 000JOYEK PEKOMEHAYETCS NPUHUMATh
IIOBEPXHOCTh IepeHoca UK BpaiieHus. O0pa3yroyMu A7 BCEX MOBEPXHOCTEN peKOMEHAyeTCs
IPUHUMATh KPYroBble KpHBbIE. JlomycKaeTcs TakKe NPUMEHEHUE TaKMX IOBEPXHOCTEH, Kak
AIUNTUYECKUN TapabosIon 1, JUIMIICOU BpaILeHHs, TOP U Ap.

Bei0op THIa MOBEpPXHOCTH COOPHBIX 000JIOYEK CIEAYeT MPOU3BOAUTH C YUETOM CXEMbI
pa3pes3Ku, BOBMOKHOCTEH YHUPHUKAIIMKA U TEXHOJIOTUIHOCTH U3TOTOBIICHHSI COOPHBIX AJIEMEHTOB,
a TaKk)Ke yCJIOBUI BO3BEICHUS 000JI0UEK.

JIy1st cokpanieHus: TUIopa3MepoB COOPHBIX TUTUT COOPHBIX 000JIOYEK B KaUe€CTBE CPEIUHHON
pPEKOMEHAyeTCs NPUHUMATh YacTh TOPOMAAIbHON MOBEPXHOCTH, MMEIOLIEH MOJOKUTEIbHYIO
KPUBU3HY, a WIEHEHUE O0O0JIOYEK Ha IUIUTHI OCYIIECTBISATh CUCTEMOW paJMaIbHBIX CEKYIIMX
IUIOCKOCTEH, MPOXOAALIMX Yepe3 OCh BpallleHUs, U CHCTEMOW BEPTUKAIbHBIX IUIOCKOCTEH,
NEePIEeHIUKYIAPHBIX 3TOH ocu (puc. 11.2).
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1 — sJeMeHT WieHeHUs; 2 — BEPTUKAIbHbBIE CEKYILUE TNIOCKOCTH; 3 — OCh BpALLEHUS paJUalIbHbIX CEKYIINX
IDIOCKOCTEH; 4 — panuaibHbIe CEKYIIHe TUIOCKOCTH.

Pucynox 11.2. Cxema 4JieHeHHsI HCXO/THOI MOBEPXHOCTH 000JI04YKH HA COOPHBIE J1eMEHThI

11.3. O607049KH IO KOHTYPY CJIEIYET OMUPaTh HA TUadparMbl, BEITIOJHIEMbIC B BUIC apOK,
¢depM mnm Oanok, a TakkKe KpUBOJUHEUHBIX OPYChEB, YIOKEHHBIX HA CTEHBI.

KonTypHbie 6anku pekoMeHAyeTcsl MPUMEHSTh B OTIENIBHO CTOSIIKUX 000JI0YKaX IPU 4acTo
PacIoJIOKEHHBIX MO0 MEPUMETPY 3[JaHHMA KOJIOHHAaX, a B MHOTI'OBOJIHOBBIX O00OJIOYKaX - IO
HapyHBIM pPsiiaM KOJIOHH.

B ocranpHbIX ciiydasx (10 cpelHUM psaaM U Ae(opMaroOHHBIM IIBaM) PEKOMEHIYETCs
yCTaHaBIMBaTh (GepMbl WK apku. PepMbl - Kak 0ojiee KECTKHUE B BEPTUKAJIbHOW IUIOCKOCTH,
oOecrieunBaroT 0Oosee ONArompusATHYIO B CTaTHUYECKOM OTHOLIEHHMM pPaboTy o000J0ueK Ha
CMEXHBIX quadparmax.

11.4. B 3aBUCHMOCTH OT KOJIIMYECTBA U PACIOJOKEHUS sUeeK 3IaHusi O000JIOYKU
MPOEKTUPYIOT OTAEIBHO CTOSIIMMH (OJHOBOJHOBBIMH) U MHOTOBOJHOBBIMU B OJHOM H JBYX
HanpaBneHusix (cm. m. 4.1 Hacrosimero CII). MHOTOBOJHOBBIE OOOJIOYKH TMPOCKTHPYIOT
pa3pe3HbIMH U Hepaspe3HbIMU. K pa3pe3HbIM MHOTOBOJHOBBIM OTHOCSITCSI TaKHe OOOJIOUKH, B
KOTOPBIX C TIOMOIIbIO CIEHUANBHBIX KOHCTPYKTHUBHBIX MEp OO0ECIEUMBaETCsI BO3MOXKHOCTH
TOPU30HTAJILHON MOJIATIIMBOCTH KOHTYpa HE TOJIbKO KpalHUX, HO U CpeIHUX BOJH obonouek K
pa3pe3HbIM CIeAYeT OTHOCUTH TaK)Ke OOOJOYKH, OCYLIECTBISEMBIE IO THUIy TaHTEHIMAJIbHO-
MOJIBUYKHBIX, pacUeTHasl CXeMa KOTOPBIX OJM3Ka K OTAENBHO CTOSIIIKUM. KOHCTPYKIUS TUIIOBBIX
COOPHBIX KeJ1e300€TOHHBIX 000JI0YEK MOJOKHUTEIBHOIN raycCOBOM KPUBHU3HBI C TAaHTEHIIMAIHHO
MOBMKHBIME THapparmMaMu npejcTaBieHa Ha puc. 11.4.

B Hepa3pe3HbIX 000J04YKaxX NPUKOHTYpPHBIE 30HBI COCEAHUX KOHCTPYKLHH KECTKO
COCIMHSIOTCS MEXIY COO00H M ¢ AradparmMamu.

11.5. C6opHble MHOrOBOJIHOBBIE 000m0ukH (puc. 11.3) pexoMmenayeTcs, Kak MpaBUIIO,
IPOEKTUPOBATH Pa3pE3HBIMHU.

‘JJ! e S ———
""‘"'iHrHIﬂllTilﬂ Tﬁr’.‘_‘.‘::'“
\ — S J“\"‘il’
R ""ﬂ"‘ e
\\5;‘\\’ ‘\\
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Pucynok 11.3. O0muii BU MHOTOBOJIHOBBIX COOPHBIX 7KeJ1e300eTOHHBIX 000/10YeK
M0JIOKMTEJIbHOM rayccoBOil KPMBU3HBI

—
18000

| —=f

O

2940 5_01‘}

I

3

I
L
E
I

130

a — o0mui Bu 000J09KH; 6 — TIaH 000J109KH pazMepoM 18x24 M; 6 — IMMIIMHApUYECKHE PEOPHUCTHIE TAHETH
pa3mMepoMm 3x6 M; 2 — JIeTallb COMPSIKCHUS CMEXKHBIX 000JI0YCK;
1 — >kene300eTOHHBII yrop BepxXHero nosica nuadparmpl; 2 — KOHTYpHBIE TUIUTBI;
3 - cTasbHbIC YIOPHI; 4 — 0CTOH 3aMOHOJHUYNBAHUS YTIIOBOM 30HBI; 5 — COCTUHHUTEIIBHBIC HAKIIAIKH.
Pucynok 11.4. KoHcTpyKIIUsSI THIIOBBIX COOPHBIX 2KeJ1e300€TOHHBIX 000/104€eK C
TAHT€eHIIMAJIBbHO IOABUKHBIMHU [ma(bparMaMn

Hepazpesnbie 060104kH 001a1at0T O0MbLIEH KECTKOCThIO, HO TPEOYIOT JOMOJHUTEIHHOTIO
pacxona cranu A oOecniedeHus HepaspesHocTu. HepaspeszHble 000JI0YKH PEKOMEHAYETCS
MPUMEHATh TIPH HATPY3KaX Ha TOKPHITHE, HpeBbimaiommx 6 kH/M’, a Takke B paifoHax ¢
CeCMUYHOCTBIO 7 OaiioB u Gosiee. MOHOJIMTHBIE MHOTOBOJTHOBBIE O0OJOYKH PEKOMEHIYETCS

IPOEKTUPOBATH HEPA3PEIHBIMH.
11.6. B o0Gonoukax J0IycKaeTcsi yCTPOMCTBO 36HUTHBIX WIIM CBETOAIPAIMOHHBIX (hoHapeid,

pacnojaraeMbix B cpenHelt 30He (cM. 1. 6.5 nHacrosmero CII).
Ha oGonouku nomyckaeTcsi mepenaBaTh Harpy3Kd OT TMOJIBECHBIX KPaHOB WJIU TENb(EPOB,

ITYTH KOTOPBIX KPCIIATCA K 000JI0YKaM Ha CIICOUAJIbHBIX ITOABCCKAXx.
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PexoMenpauuu mo pacuery
Pacuer oTae1bHO CTOSINIUX (OTHOBOJIHOBBIX) 000J1049€K

11.7. Ycunus u nepopmanui B OTACIBHO CTOSAIINX 000JI0YKaX PEKOMEHAYETCS OIpeaesaTh
pacueToM METOJIOM KOHEUYHBIX DJIEMEHTOB C YYETOM KOHCTPYKTHBHBIX OCOOCHHOCTEH 000JI0YeK
(Hanmmuue pebep, OTBEPCTUH, MEPETIOMOB MOBEPXHOCTH) M (haKTHUECKOM JKECTKOCTH OOPTOBBIX
nadparm.

11.8. Jlomyckaercss MpenBapUTEIbHBIC pPACYeThl IOJIOTUX OO0O0JOYEK BBIMOJHATH IO
0E3MOMEHTHOM TEOpUH C ydeToM KpaeBoro »d¢¢dekra WiId [0 MOMEHTHOH Teopuu ¢
OTIpPENICIICHUEM BCEX YCHIIUH, TOKa3aHHbIX Ha puc. 11.5.

be3MOMEHTHYIO JTHHEWHYIO TEOPHUI0 ¢ YYETOM HM3THOAIONIMX MOMEHTOB, BO3HHKAIOIIMX B
NPUOIMOPHBIX 30HAX, JOMYCKACTCS HMCIOJIB30BATh JIJISl MPEIBAPUTEIILHBIX PACYCTOB HIAPHUPHO-
OTIEPTHIX TIIAJKUX 000JI0YEK C oabeMoM [ > 200 mpu paBHOMEPHO pacHpeesieHHON HarpysKe.
[lpy 5TOM WIAPHHPHBIM TNPHUHUMAIOT ONHMpaHWE OOOJOYKM Ha CTEHBl WIM Ha YacTo
pPacoIOKEHHBIE TI0O KOHTYPY KOJIOHHBI, a TAKXKe Ha IOCTATOYHO JKECTKHE B CBOEH IMJIOCKOCTH H
TUOKYE U3 TUIOCKOCTH AuadparMbl, HAaIlpuUMEp B BUJIE KEJI€300€TOHHBIX (PepM C MpeBapuTEIHHO
HAIPAKCHHBIM HUKHUM ITOSICOM.

Pucynox 11.5. Cxema ycu/uii B 10JI0OTHMX 000109KaX

11.9. IlenecooOpa3HOCTh pacuera OOOJIOYKH IO HEIMHEHHOW TEOpUH PEKOMEHIyeTCs
yCTaHaBJIMBATh CIEAYIOIINM 00pa3oM:

- o opMysiaM JTUHEHHON TeopUu omnpeAessieTcs MaKCUMalIbHbIN Iporud w) mpu JecTBUU
MOJTHOM Harpy3KH;

- 3Ha4YeHue mporuda w; MOACTaBiIsIeTCs B (HOPMYJIbl HETMHEHHOW TEOpUH, MO KOTOPBIM
OIpesieNsieTcsl BeIMYMHA Harpy3Kd ¢,, COOTBETCTBYIOIIas mporudy w;. Eciau okaxercsd, 4To ¢,
MeHble ¢ (Ha 5% u Oosnee), TO 000JI0UKY CIIeTYET paCCUUTHIBATH 110 HETMHEHHON TEOPHUH.

st 060J104KH, Kpasi KOTOPOW B IJIaHE CBOOOJHO CMEIIAIOTCS, JIMOO IIAPHUPHO OIEPTHI,
a100 3alieMIIeHbl, HEeTMHEHHAas: 3aBUCUMOCTh MEXAY Harpy3kaMu g M MpOrudoM w B IIEHTpE
OTIOPHOTO TTaHa 000JIOYKHU BBIpaXkaeTcst GopMyIIon

q*:a1§3+a2§0§2+0{3§02+0{4§0, (IL.1)

snech ¢* =16 ga’ / E &,

2a — mupuHa onopHoro miaxHa (cM. . 11.1 nacrosimero CII);

E=w/ 0 & =fo/ O— OGe3pa3MepHBIC BEIIMINHBL;

fo - HAYAJIBHBIN TTOIBEM 00OJIOUKH;

a1, 0, 03, 04 — KOB(POUIMEHTH! A1l KBaJAPATHOH B IJIaHEe 00OJIOYKM CO CTOPOHOM 2a 1is
HIECTH CITy4aeB FPAaHUYHBIX YCIOBHM, MpuHUMaeMble 1o Tadma. 11.1.

Ta6numa 11.1
Ciy4aii rpaHMYHOTO YCIIOBUS a w o o
(IITpUXOBKOM 0003HAUEHBI
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3aIleMJICHHBIE Kpasi)
1 +8,63 -19,62 +9,92 +22,12
11 ;:: +9.9 -19,05 +8,15 +32,51
Y
N
Y
I " +7,57 -13,65 +5,48 +46,07
7 7
7 7
/) 2
v Y/ +12.,45 -20,18 +7,27 +43,59
/
VY
/r
TTTII7
\Y% :{///// 2 +10,31 -15,64 +5,27 +56,99
7 7
Vy
2 7
VI ?/////{4 +9,24 -13,1 +4,13 +68.89
7 7
7 v
7 v
Vy
D7777770,

[Mpumeuanue. 3nauenus koadduimenra oy npuseneHsl s koddduuenra [lyaccona v = 0,3; npu npyrux
3HaueHnsx kodddummenta [TyaccoHa BeTHUNHY @ CIEAyeT yMHOKHTH Ha Kooddumment 0,91 (1—17).

JInsi  ONEHKH BIMSHHUSA TEOMETPHUYECKOW HEJIMHEWHOCTH Ha BEJIWYHHY HArpy3Ku
MEePBOHAYAIILHO TOJICYMTHIBAIOT HaWOOJIbIIIee 3HAYCHHE BCEX HArpy3ok g*, manmee mo dopmyie
& = q* au onpenensroT 6e3pa3MepHyI0 BEIWYUHY Mporuda &, ¢ UCIOIb30BaHUEM KOTOPOH IO
dopmyse (11.1) BBIYMCISIOT COOTBETCTBYIOIEE 3HAUCHHE HATPY3KH ¢,*, U OTHOCHTEIBHYIO
pasHUIy MEeXAY ¢,* 1 g*mo Gpopmye:

* *
9. —49 _ *)Z a s, Q3 4o
=g 5 & q 4. (11.2)
q ay a4 Oy
11.10. i1 6€3MOMEHTHOM 00O0JIOYKHM C MIAPHUPHBIM OMUPAHUEM MO KOHTYpPY HOpMaJIbHBIE
U caBurarontue cuibl Ny, N, 1 S nonmyckaercs onpeaensTsh 1o Gopmysiam:

T X T X
COS— COS—

a
+ arctg

4 - T X
+—qR e "Ccos==;
T

N, = —zqu arctg
V2 2a

(11.3)
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. TTX . TX
A+sin— B+sin—

_9 R R, 2a _ 2a |, 4q 700 sin £
S—ﬁ R R,| In o x In ~rx + - R/ Ry e C51n2a.
A—sin—— B —sin—
2a 2a
31ecs:
O=\h!1;
A= sh%@(l—y/b);B - sh§9(1 +y/b),
/2
ch—~0y
11.4
Cm 22 ; (11.4)
ch—6
2
N,
N,=—g+—|R,.
2 [C] RIJ 2
B ¢opmynax (11.3) u (11.4) R;, R, — TnaBHBIE pPagUyChl KPUBU3HBI CPEIUHHOMN

IIOBEPXHOCTH B BEPIINHE 000T0UKH.

11.11. TIpu pacuetre nuadparm BEIUUYHHY CIBUTAIONIMX YCHIMHA Ha MPHOMNOPHBIX y4acTKax
(0,04—0,05 mmHBI TpoyieTa) PEKOMEHAYETCS OMPENSIATh MO Pa3sHOCTH MEXIy BHEIIHEH
Harpy3KOH ¥ BEPTUKAJIbHOU MPOEKIMEN CIBUTAIOIIMX CUJI HA OCTAJIbHOM Y4aCTHU IIPOJIETa.

11.12. 3naueHus M3rHOAOMKMX MOMEHTOB M| WM M,, NEWCTBYIOIIMX B MOMEHTHOH 30HE
000JIOYKM B JABYX B3aUMHO TNEPHEHIUKYJSPHBIX HANpaBICHUSAX, W KPYTAIIME MOMEHTHI 71>

CJIelyeT ONpEeaeNiTh o Gpopmyam:

My =12 {1 (0
M, = %-ﬁ(x)ff’(y); (11.5)

iy =22 i )

rae fi(x) u fi(y) — QyHKIHH, XapaKTepU3yIOIIHe N3THOHOE COCTOSTHIE 000J0YKH HA KOHTYPE;

3
Eo C— Eo

D:—Z’ .
12(1-v7) R, R,

OyHKIuA £ (X) 1 ee TPOU3BOJHBIE HMEIOT BUJI:

_r 2
fix)=1-e | cos = —4,94| 22 | sin> |;
s 2b

1 §

fl’(x):ie ”{cos1+sini} (11.6)
51 1 5y
2 - ’
s X x
"(x)=——e 11 4,94| =2 | cos—+sin—
) st { [2bj S SJ

@yukuus fi (v) 1 ee npousBoaHsie nMeroT Bu (11.6) ¢ 3aMeHoil MHIEKca X HA V U S|, HA S7.
Jlnis ynoOcTBa BBIUMCIIEHUS] HAaYall0 KOOPAMHAT pacloiaraioT B yriIy 0O0I0UKH.

B dpopmyne (11.6):
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5,=0,76 R, 0; (11.7)
5,=0,764/R, 5.
MakcumanbHbie 3HaUCHUS U3THOAIOMUX (M) max U (M2)max ¥ KPYTAMHUX (72)max MOMEHTOB
npu x=y=0 ciexyer onpeaesnaTs no Gopmynam:
(M)
(M,)

=qs’/6
=qs./6 (11.8)

(T12)max =g 5152/ 4
11.13. VYcunuss mpu paBHOMEPHO pacHpelesIieHHON Harpy3ke NpH pacyeTe OTIEITbHO
CTOAIIMX KBAJpaTHBIX B IUJIaHE OO0OJOYEK €O CTOPOHaMU [/ 1O MOMEHTHOM Teopuu
PEKOMEH/TyEeTCS ONPEISIATh 110 GOpMYyJIaM:
a) HOpMaJbHbIe CUIIBI N; B HaIllpaBJICHUU OCH X M N> B HampaBJIEHUU OCH y TO JUHUU Y = ()

max

max

12 qIZ
N, :—%kNl, Ny ==Lk, (11.9)

0) uzrubaromure MoMeHTbl M B HanpaBieHuu ocu X no nuHuu Y = 0 (puc. 11.7):

M =ql’k,, (11.10)
B) CIIBUTAIOLIME YCUIIHS S 110 rpaHsaM 000104kH (puc. 11.8):
2
S:%ks, (11.11)
T) momnepevHble CHIbl O, AeCcTBYIOLIME O TpaHsiM 000souku (puc. 11.8):
O=qlko (11.12)

1) TAaBHbIE YCUIUS N, , IeiicTByOIME B 000J0UYKE (B HaPaBIECHUH AUArOHANIN — KpUBas
1) u HOpMmaibHO K Helt (puc. 11.9 — kpuBas 2):

__4
N, =5 K (11.13)
0 o1 0,2 03 0% x/l
- EE] ke
RN:' = -
0,002 \\ = A=
N [ — a=7
0,004 K
kﬂz N _.—""’-_
0,006 [ e
dbopmymax (11.9)-(11.13) kNl,sz,kM,kpr,kQ. — K03 GUIIUEHTHI, MPUHUMAEMbIE TIO

rpadukam Ha puc. 11.6-11.9, mocrpoennsix mist 3Hauenuit A (A = 1,17,/ f /5 ), paBHbIX 7, 9 u

11.
Pucynox 11.6. I'paduxn kodpduunentos ky , ky,
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o1 07 03 g4 X/t

80002 /
06,0004 7
40006 /
Kn
Pucynok 11.7. I'padpuxu ko3¢ GuuueHToB kjy
0 a1 6,2 03 0,4 x/t
e
—— A=N K
bo1 A=T DAY ky
8,01 % —
¥ \ ] i
4,03 N - /
0,04
kg ke,
Pucynok 11.8. I'papuxu xodpdpuuuenTos k;, ko
84 x/t
40
o
4,005
2
8,005
a,01
kpr

Pucynok 11.9. I'padpuxu xod3ppunnuentos kp,

11.14. [Ipu pacyeTre OTAECNBHO CTOSIIMX IIAPHUPHO OMEPTHIX 000JI0UEK MO OE3MOMEHTHOM
TEOPHUH C Y4YETOM KpaeBoro d3(ddexkra miam Mo MOMEHTHOW TEOpPHH CIIEAYeT YYHUTHIBAThH
MOJIaTIMBOCTh KOHTYPHBIX Tuadparm.

11.15. Pacuer TpeOyeMoro ceueHusi apMarypbl B YIJIOBOW 30HE OOOJIOYKHU CIIETyeT
NPOM3BOJUTH HA JEHCTBUE TJAaBHBIX pACTATHBAIONIMX YCHJIMH Ha TpaHH OOOJOYKH,
HAIpPaBJIEHHBIX MOJ YIJIoM 45° K KOHTYpYy M UYHCJIEHHO PaBHBIX CIABUTAIOIIMM ycwiusaMm. Jlis
KBAJIPaTHBIX B IUIaHE 00OJIOYEK IJIaBHBIC YCHUIIUS, ACUCTBYIOLINE B HAMPABICHUU JUAroOHAIU U
HOpPMAJIbHO K HeH, cieayer ompenensts no dopmyne (11.13), a capurarmommue Mo rpaHsaMm
obonouku — mo dopmyine (11.11).

11.16. Pacuer nuadparmbsl 000704YEK ClIeyeT NPOU3BOAUTH HA JEHCTBUE CABUTAIOIINX CHJI
S, KacaTeNbHBbIX K CPEIUHHON MOBEPXHOCTU OOOJOYKH, OOPATHBIX MO HAMPABICHUIO U PABHBIX
10 BEJINYMHE CIIBUTAIOLIUM YCUJIMSIM B 000JIOUKE, a TAKXKE NMONEPEYHbIX CHIl. I KBaApaTHBIX B
IUIaHe 000JI0YEK CIBUTAIOIINE YCUIIHSI M TIOTIEPEYHbIE CHIIBI, ICUCTBYIOUINE TI0 TPAHSIM, CIEAyeT
onpenensath mo ¢popmynam (11.11) u (11.12).
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[Ipu pacuere nmadparm B Buae ¢GepM YCWIHs CIEAyeT MPUKIAABIBATh B Y3Ibl llpm
nepeHoce yCWINi ¢ ocl 000JIOUKH Ha OCh JuadparMbl cielyeT YYUThIBaTh BO3HUKAIOIIME NpU
9TOM JIOIIOJIHUTEIIbHBIE MOMEHTBI.

OZHOCTOPOHHIOKD PaBHOMEPHO PpACHPENEICHHYIO HAarpy3Ky pPEKOMEHIYeTCs 3aMEHATH
KOMOMHHMPOBAHHOW U3 CUMMETPUYHON U 0OPaTHO CUMMETPUYHON HArpy3oK.

Ycunus B 000J104KaxX ¢ COOTHOIIEHUEM CTOPOH B IUTaHe 1 @ 2, UMEIOLMX OMHAKOBBIE MU
OJIM3KUE 0 BETMYMHE PaJuyChl KPUBU3HBI B HAIpPAaBJICHUSX, NapauIeIbHbIX 00€UM CTOpPOHAM
KOHTYpa, P paBHOMEPHO paclpe/ie]IeHHOW Harpy3ke JOITyCKaeTcsi ONpelelsiTh Mo GpopMmyiaM
U TabmuuaMm JUid pacyera KBaJApaTHBIX OOO0JIOUEK, HATPYKEHHBIX OOpPATHO CHUMMETPUYHOMN
Harpy3Kou.

VY4eT KeCTKOCTH KOHTYPHBIX Tuad)parM U UX BJIUsTHHE HA HATPSIZKEHHO-
nAeGopMHPOBAHHOE COCTOSTHHE 000JI09eK

11.17. Pacuet obosiouek cieayer IpOU3BOIUTH C yUETOM JKECTKOCTU KOHTYPHBIX aAuadparm,
CYIIECTBEHHO BJIUSIONICH HAa HAMPsHKEHHO-Ie()OPMUPOBAHHOE COCTOSIHUE O0O0JIOYKH, OCOOCHHO
B IPUKOHTYPHOI 30HE 000104KH (cM. IpuMep pacyeta Ha puc. 11.10).

N, xH/m S, kH/m
-30 AN
-20 — i N
. 2 =T -50 SN\
10 LT N
o 4z a3 9% 45 NN 7
i
- 20 o
-10 m‘_
g %s 2
N,, kH/m M, Hwud! G2 43 44 45
-B0 -3 A
-5 -2
-3 3
-4 y - V AN /
-0 ' "(-.R ; 77 f"-:"-h— xfi
. . 42 43 0% &)
-20 —;f \%.___i 4 h hf;‘é’- , 4 )
- :"0 # ~2 Z % l"i
ﬂ ' r“'/z 3 - '_!
/ g1 oz 63 [av g5 i
10 r’ 4
20 5
1 — 6e3 yuera nmomaTiauBocTH quadparm; 2 — ¢ y4eToM HOAaTIMBOCTH auadparm B Buze pepm; 3 — 1o xe B

BHUJIC apOK.
Pucynok 11.10. I'padpuxu yenamid Ny, N>, S uM B oTI€e1bHO cTOsIIIEH 000/109Ke MO
pe3yJabTaTaM pacueToB

[Tpn mapHUpHOM ONMpPAHHUM HA JKeCTKHe auadparmsl yeunus N, Ha KOHTYpE pPaBHBI HYJIIO.
IIpu muadparmax B BHme (epM 00004YKa B KpaeBOHl 30HE HCIBITHIBACT HE3HAUUTEIBHOE
pactsbkenue ot ycwiuid N,. [lpm gmadparmax B BuAE apok, 00JIAMAIOMUX 3HAYUTEITHHOMN
NOJATINBOCThIO, B pe3yJbTaTe CXKUMAIOUIMX HANpsHKeHUH OT M3ruba KOHTypa 000J0YKa B
MPUKOHTYPHON 30HE OKa3bIBaeTcsl cxartou. [Ipu momaTimBeIX auadparmMax B BUIE apoOK OT
u3ruba pacTsiHyTa BEpXHsS rpaHb 00OJOYKH, MpHU OoJiee )KEeCTKUX nuadparmax B Buae hepm -
pacTsHyTa HIWKHSS TpaHb. TakuM oOpa3am, JIUIIb IPHU JOCTATOYHON JKECTKOCTH Iuadparm,
HarpuMep, B BUJIE JKEJIE€300€TOHHBIX (pepM C MpeaBapUTEIbHO HANPSHKEHHBIM HMKHUM IOSICOM,
JIOIMYCTHMO B NIEPBOM NPHOJIM)KEHHH BECTH pacdeT 0e3 ydera noaamimBocTi auagpparM. Pacuer
MOXET TNPOU3BOAUTHCA IO OE3MOMEHTHOW TEOpHUH C YYETOM KpaeBoro »(pdexra HIu 1O
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MOMEHTHOM TEOPHH.

B 00osoukax ¢ KOHTYpPHBIMM 3JIEMEHTaMU B BUJE KPHBOJIMHEHHOro Opyca, OmepTroro Ha
KOJIOHHBI, paclpeiejIeHUe YCUINil B MPUKOHTYPHOU 30HE OTIMYHO OT 000J0YEK C KOHTYPHBIMU
3JIEMEHTaMHU JAPYTuX BUIOB (apku, GepMbl U Ap.), YTO TOJDKHO YUMTBHIBATHCS MPU pacyere U
KOHCTPYUPOBaHUHU.

VYcunus B KOJOHHAX, M3ru0aroliye MOMEHTBl B KOHTYPHBIX 3J€MEHTaX M HMX HpPOTruObI
JIOTIYCKAeTCsl ONpPEAENATh NPUOIMKEHHO - U3 pacueTa KOHTYPHBIX OpyCheB KaK HEpa3pe3HbIX
0aJoK Ha PaBHOMEPHO pACHPEENCHHYIO0 MO UX AJUHE HArpy3Ky HMHTEHCHUBHOCTBIO, paBHOU
YaCTHOMY OT JIeJIeHUs! 0oOllel Harpy3Ku Ha 00OJOYKy Ha JUIMHY KOHTypa B ocsix. M3 pacuera
KOHTYPHBIX OpyCheB KaK Hepa3pe3HbIX 00K MOTYT ObITh HaWJEHbI YCUJIUS B HUX U OT OCAJKU
KOJIOHH (01op).

11.18. IIpu pacuere U KOHCTPYMPOBAHUHM OOOJIOUEK CIENYET YUUTBHIBATH, YTO B OTAEIHHO
cToAIMX 000JI0UKaX yNpyrasi MoAaTauBOCTh Aa(parM BIUSET CYIIECTBEHHO JIMILIb Ha yCHUIIUS,
NeMCTBYOIME B CEUEHUIX Yy nuadparm, a B CpeAHUX 000JI0YKaX MHOI'OBOJIHOBOT'O TOKPBITHS —
Ha YCWJIMS 110 BCel KOHCTPYKIMH (CM. mpuMep pacuera Ha puc. 11.11).

IIpu pacyere ¢ ydeToMm JeHCTBUTENIBHOW KECTKOCTH AuadparM B BUAE apoK M (epMm 1o
JMHUM COMPSDKEHUS] 000J0YEK BO3HHMKAIOT YCWIMSI PAacTsDKEHUs, NMpUYeM Ipu Oosee TMOKHX
nuadparmMax B BHJIE apoK JAEHCTBYIOT Ooibiive pacTsruBatomue ycwiuss Np. IIpu abcomotHo
KEeCTKUX nuadparmMax ycuwius N, Ha KOHTYpE paBHbI HYJIIO, a 110 BCEMY CEUEHUIO SIBISIOTCS
cokuMaroniuMu. Ilpu ywere nonmatnuBocT avagparM B CEUEHHMSIX OOOJOYEK Yy KOHTYpa
BO3HUKAIOT YCHJIUS PACTSKEHUS U CYLIECTBEHHO YBEJINYMBAIOTCS CIIBUTAIOLINE YCUIIHSL.
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1 — ¢ y4eroM nogatiauBOCTH AuadparM B BuIe GepM; 2 — TO XKe, B BIIE apOK; 3 — TO JKe, B BUIC
KPUBOJMHEHWHBIX pUreiei; 4 - 6e3 yuera MomaTIMBOCTH auadparm;
Pucynox 11.11. I'papuxn ycuamii Ny, N, S 1 M| B MHOTOBOJTHOBBIX HEPa3pe3HbIX
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000J10YKaX MO Pe3yJIbTATAM PacyeToB

Pacuer ¢ yderoM [IEHCTBUTEIBHOM MKECTKOCTHM KOHTYPHBIX 3JIEMEHTOB PEKOMEHIYETCs
BBINOJIHATh IyTEM HAJOXEHHS Ha OCHOBHOE HANpsHKEHHO-IE(POPMHUPOBAHHOE COCTOSIHHE OT
JEHCTBUS HAarpy3KH Ha LMIAPHUPHO ONEPTYIO0 IO KOHTYPY O00O0JIOUKY JONOJHUTENbHBIX 3HAUEHUN
YCWINN U NEpPEeMELIEHUH, BBI3BAaHHBIX BO3ACHCTBUEM HAa OCHOBHYIO CHCTEMY «JIMIIHHX»
HEU3BECTHBIX, YUWUTHIBAIOIIMX COBMECTHYIO paboTy OOOJIOYKHM C  [PUMBIKAIOIKUMU
KOHCTpyKuusiMU. [Ipm 3TOM B KauecTBE HEM3BECTHBIX NPUHUMAIOT KpaeBOW H3ruOaromuin
MOMEHT, KpaeBO€ HOPMAJIbHOE YCWIHE, IPOJOJIbHBIE W HOPMAJIBHBIE K ITOBEPXHOCTH
HepeMeIleH!s] TOYeK Kpass OOOJOYKM M OIpEeNeNsioT HUX M3 PELICHHS CHUCTEMBbl YeThIpex
KaHOHMYECKHUX YPaBHEHUH, COCTABJIEHHBIX U3 YCIOBUS, YTO JedOpMalluy, BbI3BAHHBIE HA OJJHOM
Kparo 000JI0UKH, 3aTyXaroT, He JOUIS 10 TPEX IPYIUX Kpaes.

Ecnu pomyctuts, uto nedopMaiuy, BbI3BaHHBIE HA OJHOM Kparo 000JIOUKH, 3aTyXaroT, HEe
oW 10 TpeX IPYruxX KpaeB, MO KaXKIOMY Kpaio OOOJIOUKH CJIEAYyeT COCTaBUTh M PEIINUTH
CUCTEMY U3 YETBIPEX KAHOHMYECKUX YPABHEHUH, CBSI3bIBAIOIINX <JIUIIHUE» HEU3BECTHBIE MEXKIY
co0oil. B kauecTBe 3THX HEU3BECTHBIX MPHUHATHl KpPaeBOW H3rMOAIOIIMNA MOMEHT, KpaeBoe
HOpMAaJIbHOE YCHJIME, NPOJOJIBHBIE U HOPMAaJbHbIE K IOBEPXHOCTH INEPEMEILEHUS TOUYEK Kpas
000JI0UKH.

Pacuer Hecymeﬁ CIIOCOOHOCTH 000JI09€K METOI0M NMPEeacJbHOIro paBHOBECUA

11.19. IIpu pacuere Hecymieil cmocOOHOCTH 000JIOUKH METOAOM MPEAEIbHOI0 paBHOBECHS
Ha JefiCTBHE PaBHOMEPHO PAaCIpEACICHHON Harpy3kud B 4uClIe HAauOOJEe OMACHBIX CIENyeT
paccmarpuBath o0mryto (puc.11.12) u mecthyto (puc.11.13) cxemsl pa3pyiieHus 000JI0UKH.

Jiis o01ielt cxeMbl pa3pylieHUs: 000JI0YKH YPaBHEHNS PAaBHOBECHS BHEIIHUX U BHYTPEHHUX
CHJI COCTABJISAIIOT 0€3 yueTa U3MEHEHHs FTeOMETPUH MTOBEPXHOCTH.

Jlis MecTHOM cXeMbl pa3pylieHuss OOOJIOUKH CIIEAYET YYWUThIBaThb H3MEHEHUE (OPMBI
MIOBEPXHOCTH O0OJIOYKH B OTpaHUYEHHON 00nacTu. B peOpuCThIX Kes1e300€TOHHBIX 000104Kax
IIpU IEHCTBUU paclpeieIEHHbIX HAarpy30K CJIEAYET paccMaTpuBaTh MECTHOE pa3pylLlEHUE MOJIKU
MEXIy pedpamu. a B Cilydae NMPHJIOKEHHsS COCPEJOTOYCHHBIX Harpy3oK - paspylleHHe B BUJE
KOHYyCa C BEPIIMHOMN IO/ COCPEAOTOUECHHON CHIIOMN.

a. f x 6.
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@ — MEXaHH3M pa3pyIICHNs; 6 — CXeMa H3JI0Ma 000JI0YKH B IIAHE; 6 — JITIOPHI INIACTUYECKHUX Aedopmariuit
0 JIMHUSAM H3J7I0Ma; | — nepBoHadanpHas GopMa 000I0UYKH;
2 — ¢opma 000TIOYKH B CTAAUU TIPEAETHHOTO PAaBHOBECHS; 3 — JIMHUH H3JI0OMa (TUIAaCTUIECKHE IIAPHUPEI);
4 — pactsaHyTHIe (pa3pbIBHBIC) YYACTKH JIHHUI H37I0Ma; 5 — TO JKe, CXKAThIe
Pucynox 11.12. Cxema pa3pyuieHHs IVIaAKOI 000/109KH NPH 1eiiCTBUY PABHOMEPHO

pacnpeaeJeHHOM HATPY3KHU
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11. 20. Ilpu BBINIOJIHEHUU MIPEIBAPUTEIILHOTO pacueTa 000JI0UYKY Ha MPSMOYTOJIbHOM IJIaHE
CO CTOpoHamMM 2a WU 2b u paauycaMu KpPHUBHM3HBI CPEIMHHOM IOBEPXHOCTH Ry U R, , C
[IAPHUPHBIM ONMMPAHUEM IO KOHTYpY, HArpy>KEHHOW paBHOMEPHO PACIpEAEIEHHOW Harpy3Kou
UHTEHCUBHOCTBIO ¢, HEOOXOJMMOE KOJIMYECTBO JONOJIHHUTENBHONM KOCOM apMmaTypel A’ B
YTJIOBBIX 30HAaX PEKOMEHAYETCS ONPEAETATh 1o (hopMmyIe:

Ka’b’q .
ﬁ_qsd Ra27 (é:d — sin é:d )_Rs,son Ason (f+t)
. 34a +b
4, = . , (11.14)
Rsy Slnﬂ(f_tl)
3neck: K = 1 npu mwapHUpHOM ONUpaHUK 000JI0UKH N0 KOHTYpY U K = 4 npu ee onupaHuu

I10 yTJIaMm;
(sqd — YCWIIMEe, BOCIIpUHUMAEMOE apMaTypOil CETKU IIUTHI Ha JJMHE | M B JUAroHalbHOM
CEUCHUH;

R; — mnpuBencHHBIM paauyC KPUBHM3HBI JUArOHAJIBHOIO CEYEHUS, OIPEACIIEMBIA II0
dbopmye:
B a*+b*+f* _
d~— ~ -~ >
2f

&4 - yraoBasi KOOpAMHaTa Kpasi 0OOJOYKM B JUArOHaJIbHOM CEUYEHHHM, OIpejaessiemMasl o

dbopmyre:
\/az +b? .

&, =arcsin R,

Acon —IUIOMIAIb CEYEHUSI KOHTYPHOM apMaTypbl, paclolOKEHHON B KOHTYPHBIX 3JIEMEHTAX
Ha PacCTOSIHUU ¢ OT IJIOCKOCTH, MIPOXOJAAIIEH uepe3 BEPIIUHBI YTII0B CPEAUHHON OBEPXHOCTH;

Rsy, R con — PACYETHOE CONPOTUBIIEHUE COOTBETCTBEHHO KOCOM apMaTypsl B yIJIOBOH 30HE
U apMaTypbl KOHTYpa;

[ — yTroJ HaKJIOHa KOCOM apMaTyphbl K JUaroHaly IUIaHa;

{j — pacCTOsHHE OT paBHOJACHUCTBYIOIIEH YCWIMH B KOCOH YyINIOBOM apMmarype A0
IJIOCKOCTH, MPOXOASAIIECH Yepe3 BEPIIUHBI YIJIOB CPEAUHHON MIOBEPXHOCTH.

Ecmu B Belpakenuu (11.14) 4% < 0, To JONOIHUTENBHON KOCOI apMaTyphl B YIJIOBOM 30HE
10 pacyeTry He TpeOyeTcs.

[Ipu pacuere TpebyemMoro ceueHusi KOHTYpHOH apMaTypbl 00OJOYKH, ONEPTON MO yriam,
cieyeT 00ecrednTh IMPOYHOCTh 0O0IOUKH M0 CPETHEMY CEUCHHIO.

11.21. Pacuet Hecyieil cnocoOHOCTH OOOJOYKM C HIAPHUPHBIM OMHUPAHUEM TIO KOHTYPY
npu oOImeld cxeMe pa3pylieHuu OT JCHCTBUS PaBHOMEPHO paCHpelesieHHON Harpys3Ku
PEKOMEHIyeTCs MPOU3BOAUTH O MATUANCKOBON cxeme u3noma (cM. puc. 11.12).

11.22 JInst o6osouek, HMEIUX GopMy IDIUITHIECKOTO Tapadoionia u st Ipyrux Gopm
MOJIOTUX 00O0JIOYEK pacueTHOE 3HAYEHUE MPEeNIbHON HArpy3KH ¢ PEKOMEHIyeTCs ONpeAesiTh
o gpopmye:
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RS Ai fl

G=""LI DV, & 2 Wy phy U 1)
u a
_ 2U, .
D (V, S, A, u, Uconal)—V§[3(2_V)_§(3_2V)]’
U, =(l+u)(/12 v+§2){V(3—2V)+l(3—3§+52)} (11.15)
7%

2 V(l—v){Z(l—v)z _%(1_;)2}&;(1_4)3 .

+0,25 y /P vE+? {1+i+7ym —(1—1/)2}.
7

rae:
a. fi . Rsy Ay Rs Ai . J . 12Acon u
A=ty y=dly =y DSy ot y=ttel (1116)
b /2 U u /i 4;b
3aech a, b, Acon, Ryy, t — TO ke, uTO U B popmyiie (11.14);
f1, f» — cTpenbl moabemMa 000JI0YKH Ha KOHTYPE;
A, A, — mowmaxs CEYEHUS CTEPXKHS COOTBETCTBEHHO apMaTypHOH CETKH W
JIOTIOJTHUTEILHOM KOCOU (YTIIOBO) apMaTyphl;
U, U} — PACCTOSHUS COOTBETCTBEHHO MEXIy CTEPKHSIMH apMaTypHOW CETKU TUIUTHI U

MEXJY YIJOBBIMM CTEP)KHSMH JIONOJHUTEIBHOW KOCOM apmarypbl (oOliee KOJIMYECTBO
JIOTIOJIHUTEIBHON KOCOM apMaTyphl B YIJIOBBIX 30HAX 3aJaeTCsl HA OCHOBE pacyera 1o m. 11.20
Hacrosimiero CII);

v ¥ & - mapaMeTphl CXEMbI H3JI0Ma, OTIpeIeNIIoNIe pa3Mepbl cpenHero aucka (puc.11.12) n
OTBEYaIe MUHUMYMY QyHKIHH PDs.

Munumym ¢yskuun @s (v, &) peKoMeHayeTcs ONpeleNnsTh YUCICHHO C HUCIOJIb30BAHUEM
OBM.

11.23. [Ipu pacyeTe HecyIIel CIOCOOHOCTH MPSIMOYTOJIBHBIX B TJIAHE PEOPUCTHIX 000JI0UEK
C IIApHUPHBIM OINHMpPAHHWEM [0 KOHTYpPY CEuYeHHE apMaTypsl pebep B Tmoje 000JI0UKU
PEKOMEHAYeTCsl NMPUHATh KaK PABHOMEPHO pPACIPENEIEHHOE II0 MOBEPXHOCTH, MPOBEIECHHOM
yepe3 IEHTPbl TSHKECTH apMaTypbl MOAKPEIUIIONMX pedep MapauielbHO — CPEJUHHOM
MMOBEPXHOCTH 000JIOUKH.

Jnst peGpucToil 060JI04YKH ¢ KBaIPaTHBIM IIJIAHOM C OJJMHAKOBBIM IIarom peodep /., B 000ux
HalpaBJICHUAX, a TaKKe A KBaJpaTHBIX B IUIaHE INIaJKUX OOOJOYEK pacueTHOE 3HAYCHHE
npeeNbHON HArpy3KH ¢ PEKOMEHAYETCS OIpPEesATh Mo popMyie:

=2 LB (i, )
u a
— 2U,

q>7(v;...)=m; (11.17)
l74:(l+y+a))v(3—v2)+(1+a))(l—v)3 +3wn-
—a)r[3v(2—v)—2z'(3—z')+3(1+77)]+0,125\/§;([2+77m —(1—1/)2]

31ECh Ll Neon, ¥ — OMPEHENSIOT 1o Gpopmynam (11.16);

U:h_O, r= lrib. o= Aribu

=1, = , (11.18)
S 2a 4; Ly,

3]1€Ch:

A,p— TIIOIIAIs CEUCHHS HIDKHEH apMaTypbl pebep;
ho — paccTosiHMe OT HIKHEH apMaTypsl pedep 10 CpeANHHONW TOBEPXHOCTH 10JI 000JIOUYKH.
Vv - TapameTp CXeMbl Hu3J0Ma OO0OJIOUKH, OTBEYalolle MUHUMYMY QyHKuuu @7 u
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oTIpeneNsieMblid METOAOM repebopa Hem3BecTHOH v B mpeaenax 0,2 < v<0,7.

JIist KBapaTHBIX B IJIaHE TAAAKUX o0osouek B Gopmyine (11.17) ciemyer npuHuMath @ =
n=17=0.

11.24. OntHO¥ 13 BO3MOXKHBIX CXE€M MECTHOTO pa3pyIlIeHUs jKeIe300€TOHHBIX 000JI0YeK pU
BEIIMYMHE TIapaMmeTpa KpuBH3HBI k* > 60 crmemyer paccmaTpuBaTh 00pa3oBaHHE OJWHOYHOU
BMSTHHBI - IPEUMYIIIECTBEHHO B yIJIOBOM 30HEe 000104kH. BennuuHa napamerpa KpUBH3HBI k*
ompenensercs mo Gpopmyie:

*__aZ_R2-+b2.R1
45 R R,

rie a U b — 1oJIoBUHA JUTMHBI CTOPOH O0OJIOUKH, a R| U R, — riaBHbIE PauyChl KPUBU3HBI
CPEIMHHOM MOBEPXHOCTH.

: (11.19)

s obomnoyek c¢ mapameTpoMm k* > 60 Hapsagy ¢ pacueToM MO OOIIel CXeMe CleayeT
OLIEHUTH HECYIIYIO CIIOCOOHOCTH OOOJIOUKH MTPH JIOKATHHOM pa3pyIICHUH.

11.25. Jlna 3ameMieHHBIX IO KOHTYpY OOOJIOYEK  pacyeTHOE 3HAaYeHUE TMpeaeTbHOM
Harpy3Kkd ¢ TPU MECTHOM Pa3pylLICHUH ¢ 0Opa30BaHUEM OTIEIbHON BMSTHUHBI ONPEACSIOT AJs
yacTM O0OJOYKM BO BMATHHE, YCJIOBHO MPEACTaBISAIOUIEH cO0OW Kpyriayl B IUIaHE
ceprueckyio 000JI0UKY ¢ YIIPYTUM 3alleMIIEHHEM 0 KOHTYPY, 1o Gopmyie

3

q:m{stinfl+nR(Sin§1+§1COS§1)+
nd’a wno

+————wnl& - (tgé /2) f———-—x 11.20
12Rsiné (6125 /2) 12R%sin’ & (11:20)

x[2sin & (b+Rsin& )-S5 (1+cos& —acosé ).

31€Ch
/2

dln (1+cos§1)/1+sin.§1|. Pl R (1-cos& )-6/2 1

(1+cos§1)/1—sin§1" R (I+cosé& )+5/2

2h, -
b:\/RZ—R(cos§1+5/2)2; & = arccos cos‘f"-'_zo—Ré‘ ,

rae & — yriaoBasi KOOpAWHATA BMSTUHBL,

R — HavanpHBIN pajinyC KPUBU3HBI CPETUHHOMN MOBEPXHOCTH 00OJIOUKH BO BMSTHHE;

ho — ToJIe3Has BHICOTA CEYEHUS 000JIOUKH;

n, m — TpeAeTbHBIC BEJIMYMHBI COOTBETCTBEHHO HOPMAIILHOTO YCWJIMS W MOMEHTA,
BOCIIPUHUMAEMBIX B KEJIE300€TOHHOM CEYCHHH KOJIBIIEBOTO MJIACTHYECKOTO IAPHUPA;

W — Tporud 000JIOYKH K MOMEHTY pa3pylIeHUSI.
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1 - BeposiTHBIE MecTa 00pa30BaHusl BMATHH; 2 — KPHBasi IPOrHO0OB
Pucynok 11.13. Cxema pa3pyuieHus1 000109KH ¢ 00pa30BaHNEM JIOKAIbHOH BMATHHBI

3HayeHUss MOMEHTa M HOpMajbHOM cuibl B gopmyne (11.20) pekomeHayeTcss HaXOAUTh
MIOCJIEIOBATEIBHBIM TPUOIIKEHHEM HCKOMBIX BEIIMYHMH K TPEACIbHBIM, JIS)KAINM Ha KPUBOM,
n3o0pakaromieid 3aBUCUMOCTb 71 — 1 JIJIsl paCCMaTPUBAEMOr0 BHEIIEHTPEHHO CXKAaTOTO0 CEYeHHUs
Ha KOHType BMATUHBI. HaiileHHble npenenbHble 3HAUYE€HUS HOPMAJIbHON CHUJIBI 1 MOMEHTa B
XKeNe300€TOHHOM CEYEHUH KOJIBLEBOIO IIACTUYECKOIo IIApHUPA, @ TAaKXKE COOTBETCTBYIOIIETO
UM 1poruda eHTpa BMATHHBI, OACTaBIAOT B ypaBHeHue (11.20) ansg HaXoXIeHUs JOKaJIbHO-
SKCTPEMAIbHOTO 3HAa4YeHUs NpeAeNbHON HArpy3kd A 3aJaHHOrO pa3Mepa BMATUHBL. J[ns
HaXO0XJIEHUS JEHCTBUTENIBHOTO pa3Mepa BMSITHHBI M COOTBETCTBYIOIEH €My BEJIUYUHBI
paspyiuatonieid Harpy3ku ypaBHeHue (11.20) pexomeHIyeTcsl pelaTh YUCIEHHO C MOMOIIBIO
OBM c¢ wucnonb30BaHMEM IIAroBOM MpoOLEAYphl MOUCKAa pPa3MEPOB BMSITHHBI, B Ipoliecce
KOTOPOI1 onpeiensieTcss MUHUMYM IpeieibHOIM Harpy3Ku.

st o0osioyek ¢ TMOAATIMBBIMU JuadparmMaMyd HEOOXOAMMOE YTOJNIIEHHE OOOJOYKU B
YIJIOBBIX 30HaX M BJIOJIb KOHTYpa, IJie NEHCTBYIOT M3rHOAIOLIe MOMEHTBl M PACTATHBAIOLIME
yCWINS, CIEAyeT ONpEeNeNiaTh B COOTBETCTBUU ¢ TpeboBanusmu 1. 4.2.9, 634 u 11.34
Hacrosero CII. IllupuHy yToIIEHUS YIVIOBBIX U MPUKOHTYPHBIX 30H 000J0YEK JIOMyCKaeTcs
Ha3zaHayaTb B COOTBETCTBUU C puc. 11.14.
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a — 30HBI HAIIPSKEHHOT'O COCTOSIHUS TPH CILIOIIHOM paBHOMEPHO pacIpeeeHHOM Harpy3Ke (KBaJpaTHON U
HPSIMOYTOJIEHOM B IIaHe 000s104eK);] — 30Ha COKMMAIOIINX HAIPSHKEHUIT; 2 — 30Ha, B Ipe/iesiaX KOTOPOi Ha HUXKHEH
IPaHU BO3HUKAIOT PACTAIMBAIOIINE HAIIPSKECHUS;

Pucynok 11.14. K onpeesieHUI0 YII0BbIX U MIPUKOHTYPHBIX 30H YTOJIIIEHUS MOJIA
000J109€eK

11.26. JIns npsMOYroibHOM B IIaHE OOOJIOYKHM C PA3IUYHBIMU paJdycaMd KPUBU3HBI
pacueTHOe 3HAu€HHUE MpeNeNbHOM Harpy3kd g NpU MECTHOM pa3pyLlICHHMH ¢ 0O0pa3oBaHUEM
OTJIENIbHON BMSTHHBI JIOIyCKAaeTCsa ONpeAenaTh 1o ykasanusm m. 11.25 macrosmero CII. Ilpu
9TOM MPSIMOYTOJIBHYIO B IJIaHE 00O0JIOYKY CO CTOpPOHAMU 2a U 2D, ¢ paauycaMH KpUBHU3HBI R, U
R, yCIIOBHO pacCMaTpHBAaIOT KaK KBaJpaTHYIO CO CTOPOHAMHU 2d, U PaJyCOM KPUBHU3HBI R:

a,=+Jab (11.21)
goNzabs (11.22)
’ Jat+b* ’
R=(2a2+12)/2f.. (11.23)
Tz f, — cTpelia MmojabeMa EeHTpa MPUBEICHHON KBaJPaTHONH 000I0YKH;

f =/t 1, afuf, — cTpensl nogbeMa HCXOIHOH 000I0UKH B HAIIPABICHUSX X H .
Hauanbnslii pannyc KpuBU3HBI R B 30HE BMATHHBI, OTJIMYAIOIIMUNCA OT R, ONPEAEISIOT 1O

dbopmyre:
B (a2 +b° +f2)2 +4 1) (a2 +b2)
YA FEvEE e e

(11.24)

rac
fo= % [(4R§ —02) PR —a?)? - (R2-p?) P - (R2- a2 = (R, +Ry)}

11.27. PeOpuctbiec 000JIOYKM PEKOMEHAYETCS TEPBOHAYAIILHO  PACcCUYUTATh  Kak
KOHCTPYKTUBHO OpTOTPONHBIC (NIPUBEIEHHBIE K TJAJKUM), a 3aTe€M OTIEIbHO MPOBEPUTH
HECYIIYI0 CIIOCOOHOCTh MOJIE O0OJIOUKH MEXIy peOpaMu, KoTopas IOJDKHA OBITh HE HIDKE
o01m1eit HecyIiel CiocOOHOCTH 00O0JIOUKH.
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11.28. Hecyuryro cnocoOHOCTH TMOJS  peOpPUCTBIX  O0O0JIOYEK, COOMpaeMbIX U3
WIMHAPUYECKUX  TIaHENeH, pPEKOMEHAYEeTCS ONpeleNiiTh B 3aBUCHMOCTH OT MeECTa
PACIIOJIOKCHUA MMAHCIN B KOHCTPYKIIHH.

JInist MWIMHAPUYECKUX TIaHEJIeH y KOHTypa CXeMy pa3pylICHUs MPHHUMAIOT COTJIACHO PHC.
11.15.

7

)

a — cXeMa U3JI0Ma; O — NepeMElIeHHs [IaHeNU B IPEAEIbHON CTaluK; 6 — CEYEHHE 110 KPUBOIMHEHHOMY
KOHTYpY MaHeu.

Pucynoxk 11.15. PacueTHass cxeMa IUINTHI peOpPUCTON IUJIMHAPUYECKOH MaHe U
c0OpHOIi 000/104YKH, PACIIOJI0KEHHOI B IPUKOHTYPHOM 30He

B KpUBONMHEMHBIX CEUEHUSX [JIMHY YYacCTKOB CXATUSl X PEKOMEHAYETCS HAaXOAWUTh W3
YCIIOBUSI PABHOBECHSL:

fiR 10
xX=—5
2f, R, +0R,
i€ f; — IUIOIIAab apMaTyPhl Ha €IUHULY JJIHHBI CEUCHHUS TIOJIKH;
F — paanyc KPUBHU3HBI TAHEIH;

6 — T0JI0BHHA LIEHTPAIBHOIO yTia, pa.
3HaueHue NpeeIbHOTO0 MOMEHTA B KPUBOJIMHEIHOM CEUEHHUH OTPECIAIOT 10 hopMyJe:

M=2f R (r0-x)z, (11.26)

(11.25)

106



rac
z:g[r (1-cos@)—x sin 9]+%xsin 0.

3HaueHue NpeAeIbHON HAarpy3Ku ¢ Ha €AMHUILY IUIOIAIN MPOEKIUH MOJIKH NIPU MPUHATOM
apMUPOBAaHUM ONPENEISIIOT IO (hopMyJe:

QM +2My+M+M|+M;+M|
L3 L-1)

g=12 : (11.27)

rne M,,My,M,,M,— nipeneibHble MOMEHTHI B ceueHusX; unaekce I, 11 oTHOCATCA K
OIIOPHBIM CEYEHUsIM, |, 2— K NPOJIETHBIM;
[1, [, — mposieTsl MOJIKK  (PacCTOSIHUE MEX1y BHYTPEHHUMHU IpaHsIMHU pedep).
JUId LIMIUHAPUYECKUX NTaHEIeH BHE IPUKOHTYPHOM 30HBI CXEMY pa3pyLUEHUsS y4acTKa MOJIs
000JI0YKH B BUJE MPSMOYTOJIBHUKA Pa3MepoM /| X [, 3aKITIOYEHHOTO MEXY MPOJOIHHBIMH U
MOTIEPEYHBIMU pebpaMu TTaHesel, MPUHUMAIOT corjacHo puc. 11.16 .

a — cXeMa pa3pyLIeHHs IUINTHI MEXAY pedpamMu; O — B3aUMOACHCTBUE yCHIINIT HAa KOHTYPE 30HbI
paspyueHus

Pucynok 11.16. PacueTHasi cxeMa IUIMThI pe0OPUCTON HWINHAPUYECKON MaHeIn
000/1049KH, PacnoJI0KeHHOI BHEe IPMKOHTYPHOH 30HBI

3HayeHUe NpPEeAeIbHON HArpy3Kd ¢ Ha €IUHMIYY IUIOMIAAM TOJS LHIMHAPUYECKON
MaHEJIX OMPEACIISIOT C YUYETOM MPOruda K MOMEHTY pa3pylieHus mo Gopmyre:

q9=qy+qy (11.28)
rae gy onpenenstoT mo popmyne (11.27) nacrosmero CII;
gu=—2NS (11.29)
ll 12 (3[2 _ll)

3nech N — HOpMasibHas Cuja, ICUCTBYIOMICH MEPNeHAUKYJIIpHO cTopoHe /i (puc. 11.16),
orpenensgeMas o ¢popmyie:
N 1= 2n 1 / 1 / 3;
- f* ctpena moabema neOpPMUPOBAHHON MOBEPXHOCTH OOOJIOYKH C YYETOM CMEIICHUs
TOYKH MPWIOKCHHUS HOPMATBHBIX YCHIIHIA B OTIOPHOM CEUCHHH:

fr =054 f+(5-& hy)l2. (11.30)
- IPYA ApMUPOBAHUU IPUKOHTYPHOM 30HBI OJHOU CETKOU
m=cp hy Ry~ f R,
rze f; — MJIOLIAaab PacTAHYTON apMmarypbl, HEepHEHIUKYIAPHON CTOpOHE /i, HA eIUHUILY
JUINHBL;

- IPY ApPMUPOBAHUM ITPUKOHTYPHOM 30HBI IBYMsI CETKaMH
107



n =Gy hy R, ; (11.31)

[Tpu onpenenennu gy o popmyne (11.27) npenensHbie MOMEHTBI M [ u M f [IPUHUMAIOT

paBHBIMHU:
— 2 _
M,=—m, [,,
I )
3
rae m, — 3HAUCHMs MPEICTIbHOrO H3rMOAOIIEro MOMEHTa Ha JJHHE 1 M,

BOCIIPUHHUMAEMOT0 >KeJe300€TOHHBIM BHEIEHTPEHHO CXKaThIM CEYEHHMEM IUIMTHI MPU BBICOTE
CKaTOH 30HBI, OTBEYAIOIIEH HOPMAJIbHOMY YCUIIHIO 71,

my =R, fihy(1-&;/2) (11.32)

KonnyectBo apmatypsl f;, BBOAMMOE B pacdeT HpU BBIUUCIEHUM 1 U m; 1O (popmyiam
(11.30) u (11.32), nomKHO OBITH OTPAaHUYEHO YCIOBUEM:

LB oqe (11.33)
Rb hO

'V F Wi o
[Ipenensubie MomenTsr M nu M [I B KPHBOJIMHEIHBIX CEYEHUAX BJOJIb CTOPOH [ HAXOAAT

no popmyne (11.26) (em. puc. 11.16).

11.29. Jns rtnagkux o0O0OJIOYEK TMPH JEHCTBUHM COCPEIOTOYEHHOW HArpy3Kd CIETyeT
paccMaTpuBaTh CXEMy pa3pylleHus ¢ oOpa3oBaHHMEM MECTHOW BMSTHHBI B BHJIE KOHyca C
BEpIIMHOM B MeCTe MPWIOKEHUS CHUJIbl C TOSBIEHUEM pPaJulaIbHOIO M  KOJBLEBOTO
IUTACTUYECKUX [IAPHUPOB C PAJINyCOM 30HBI Pa3pyLICHHs, PAaBHBIM:

r=LIyR-6+D,/2 , (11.34)
rae Ru 6 - paauyc U TOJIIKUHA 000JI0YKH;

D, — tnameTp mramia mnoja coOCpeJoTOUEHHON Harpy3KOu.

[Ipu pacuere ciemyer paccMaTpuBaTh J1Ba BUJ1a 1€(POPMUPOBAHHBIX COCTOSIHUS:

@) MeHTp O0OJIOUKH KacaeTcsl MIOCKOCTU ocel B3auMHOTO BparieHus ([IOB), monoxenue
KOTOpOH ompenensiercs ammiukaroi C, paBHON TPOrudy 000JI0UKH W

C=w=fiki/(k+1) (11.35)
31ech: f; — cTperna moabeMa 000JI0UYKH B 30HE BMSITHHBI,

k=[R,(5-a')+ AR, ]/q,

q,=(4,+ AR, (puc. 11.17)

s
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1
J/E--‘-:\ 2 c=w,
o Ri \.I.a eV ot Wer| €
ﬁ //,,// /‘\ e ——-:{“\
\ tc
I] r‘t L
A
8.
/,.,—"'_'F_- -‘_“-““‘x Cs= W= W,
S
r |
]
c. A,
______ — —— — — !
Q g ho| &
_____ e
A a

a — CXEMa u3jioMa, 6, 8 — CXCMBbI )le(l)OpMI/IPOBaHI/Iﬂ; 2 — CXEMa apMHUpPOBAHUA MMONIEPEYHOT'O CEYCHU.
Pucynok 11.17. JlokanbHoe pa3pylieHue IJIaaKoil 000J109KH MOJ0KUTETHLHON
rayCccoBOi KPUBHU3HbI IIPHU AEHCTBHU COCPEAOTOYECHHOM HATPY3KH.

As 1 Ay’ — TUIOMIAAM CEYEHUs apMaTypbl CETKH (COOTBETCTBEHHO BEpPXHEH M HIDKHEW) Ha
€UHUILY JITUHBI.

ky=1+n/gq;
3neck u nanee B popmynax (11.36) u (11.37) n u m — npenenbHble 3HaYSHUS] HOPMATBHOW CHJIBI
U U3ru0aroero MOMEHTa Ha KOHTYPE BMSTHUHBI.

[IpenenvHas Harpyska P, oTBevarorias 1e()OpMUPOBAHHOMY COCTOSIHUIO IO II. @, PaBHA:

3_ J—
B2+ I N R 3k1k23k1 : (11.36)
3 2(1+k)

rneM =m+nfi[1-k/(k+1)];
0) nipu nporudax o6onouku w > C (puc. 11.17,6) IIOB nepecexaeT moBepXHOCTh 000JI0UKU
B JIByX CCUCHUSAX M 3HAUCHUE MPECIIbHON HArPy3KH OMPEIEISIIOT 10 (hopMyJie:
Pr=2azm+nt)+2nq [Ak+1)+yr]/r (11.37)
Bnecb A=10(C—a)-n(h+hLy /3 +a(h + LY /2+L(nh*I3-al2),
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y=nrl3+ar/2-C. (11.38)
a=(Ci-nb?)/(r-h), L=rk/(k+1); n=fr t.=f-C.

3Has nporud 06og0uku W, HaiineM /[, u C| U3 BEIpaKEHUI:

L=w/Qrn-04/2, C=nk’+wr—->5L)/r

Jlist cepudeckoit 000JI09KH pacdeT 1e(OpMUPOBAHHOTO COCTOSHUS OTPAaHUYMBACTCS 11. d U
BeIpakeHueM (11.36).

J171 0060J109YKHM TOJIOKUTENBHON TayCCOBOM KPUBU3HBI C PAa3IMUYHBIMU IJIaBHBIMU PallyCcaMu
KpuBU3HBI R; u R, (puc.11.17) 3HaueHus mpenenbHOW HArpy3KM HaXOAAT Ui KaxXAoro
HaIpaBJIEHUS M 3a PACUETHYIO MPUHUMAIOT HArpy3Ky paBHYIO0 UX mnoiycymme. OCHOBHBIMU
HEHM3BECTHBIMH 37I€Ch SIBIIIOTCS 3HAYCHHS MPEACTbHBIX BEJIMYMH M3THOAIOIIETO MOMEHTA M U
HOPMAJILHOTO YCHJIMSI # Ha TPAHUIIE 30HBI pa3pyllieHus. 3HaU€HUs 7 ONPEIeIsIoT o popMyiaM
CII 63.13330 kak JuIst BHEIIGHTPEHHO C)KaTOro cedeHus, npuHumas & = &g MOMEHT m HaXOmsT
OTHOCHTEIIEHO CPEIUHHOM OCH CEYCHUSI.

11.30. JIns peOpucThIX 000JOYEK MpPU ACUCTBUU COCPEIOTOYCHHOW HATpPYy3KH CIEAyeT
paccMaTpuBaTh CXEMy pa3pylieHHs C OOpa3oBaHHMEM MECTHOW BMSATHHBI B BHUJE KOHYyCa C
BEpIIMHOM B MeCTe TMPHIOXKEHUS CHUIIBI C TOSBICHHUEM pPaJuaIbHOTO M  KOJIBILEBOTO
TUTACTHYECKUX IIAPHUPOB M C PACCTOSTHUEM OT MECTa MPHIIOKEHUS COCPETOTOUCHHON HArpy3Ku
JI0 KOJIBIIEBOTO MJIACTHYECKOTO IIapHUpa B pedpax 7| U 7o , ONMPEAETISIEMBIM 10 popMyJie:

ro=1,71441_,R*/5.,, (11.39)

rie R — paauyc KpUBHU3HBI 000JIOUKH B paCCMATPUBAEMOM HAIPABICHHUH;

l,eq — TIOTOHHBIH MOMEHT MHEpUHMH OOOJOYKM C YYEeToM pedep paccMaTpuBaeMOro
HallpaBJICHUS;

Ored — TIPUBEICHHAS TONIIMHA OOOJIOYKU C Y4ETOM IUIOIaau pedep, MepHeHIUKYIISIPHBIX
paccMaTpuBaEMOMY HalpaBIEHUIO.

[Inactuyeckue mapHUpbI, oOpasyromuecs B pedpax MOJ CUIOH U B MECTE IEPECeUeHUs C
KOJIBLIEBOM TPEIIMHOM, UCIBITHIBAIOT BHELICHTPEHHOE Ckatue. OJHAKO B IIAPHUPE MOJ CHUJIOU
HanpsDKEHUsT B apMmaType pedep [OCTMraloT BEJIMYUHBI PACUETHOI'O CONPOTHBIECHHUS, a B
KOJIBLIEBOM IUIACTUYECKOM IIApHUpPE NpexkJIe HacTymaeT paspyllieHne OeTOHa CO CTOPOHBI
HauOoJee HaMpsHKEHHON HU)KHEN TpaHu CeUeHUsl.

Jlnst 000JI09eK ¢ Pa3NUYHBIMH PaiyCcaMu KPUBHU3HBI MM ¢ peOpaMu pa3IMdHOTO CEUYCHUS
pazpyiaronlyto Harpy3ky P onpenenstoT (puc. 11.18, 11.19) no ¢popmyne:

2 (— = 2 (— — 4r —
P=Z(Mrhl M, )+Z(M,,h2 M, )+mMmd, (11.40)

rne M, M p ;M ,,;,— TpeIenbHbIC MOMEHTBI COOTBETCTBEHHO, B pedpe B MecTe

KOJIBLIEBOTO IIAapHHUpa, B pedpe MoA CUJION M B pagualibHOM CEUYEHHUH, OIpEAesieMblid Kak
MOJyCyMMa MOMEHTOB TI0 CEUEHHSIM BJIOJIb pedep.
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Pucynok 11.18. Cxema pa3pyiieHusi peOpucToii 000J104KH B 30He MPUIT0KEHUS
COCPEeI0TOYEHHOI HATPY3KH

Ng=Rgc As

0,665

2

Zp
]

E

Pucynox 11.19. Cxema B3anMoieiicTBUA YCWINH B PaIMaJIbHOM ce4eHHH 000J104eK.

JUiist Haubosiee pacipoOCTPAHEHHOTO CIIyYasi, KOTjia pebpa MMEIOT TpalelUeBUIHOE CEYECHHUE,
Tpe/IebHbI MOMEHT B KOJIBLEBBIX ceueHusx M ,;, ompenensior mo popmyie:

M, =0,5R, hl(2b,+b!)/3+R,, A, (h,—a), (11.41)
rae b, — mupuHa HUXKHEN TpaHu pedpa;

b',— mmpuHa peOpa Ha ypOBHE BEepXHEH apMaTyphl;
ho, a — paccTOsIHAS COOTBETCTBEHHO OT HW)KHEH WM BEpXHEW IpaHu pedpa 10 LEeHTpa
TSDKECTH BEpXHEH apMaTyphl;

As— Tutomaapr HIDKHEW apMatypsl peodpa.

Ipenenbublit MOMEHT M, B pebpe O CHIION ONPEALIIAIOT 1o popmyie:

M,=R A4z, (11.42)

r1€ z, — PacCTOSHHE OT LIEHTPA TSLKECTH HUKHEH apMaTypbl pebpa [0 LIEHTpa TSKECTH
CKaTol 30HBI B paualbHOM ceueHuu obomouek (puc. 11.19).

B paamanpHBIX ceYeHHMAX C)Karasi 30Ha OOBIYHO HAaXOAMTCS B MpeAesax 3allUTHOTO CIIOS
OeToHa, MPU 3TOM
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Mrad :f;‘RS rk ZO)

e f; - IJIOoLaab apMaTyphl Ha €IUHUILY JUTMHBI CEUEHUS TIOJKU;
Z(o — PACCTOSIHUE OT LICHTPA TSHKECTU apMaTyphl IIOJIKK 10 LEHTPa TSKECTU CKATON 30HBI B
paauaibHOM CEYCHHH 000JIOUEK.
[Tnomanp cxaTtoi 30HBI O€TOHA Ajp. B PaTUANBHBIX TIACTHYECKUX MIAPHHUPAX OMPEICIISTIOT
13 YCJIOBHS PABHOBECHS YCHIIMI B CKaTOM M PACTSHYTOW 30HaxX 1o Gopmyiie:

R, A, =05R A+ f Ar. (11.43)

11.31. Ilpu pacuere Hecymieil CHOCOOHOCTH peOpUCTON O0OOMOYKM TpU JeHCTBUU
COCPEIOTOUEHHBIX HAarpy30K ¢ y4eTOM H3MEHEHHUs (OpMBbI MOBEPXHOCTU OOOJOYKH K MOMEHTY
pa3pyLIeHUs 3HaYCHUE MIPEACIIBHON HArpy3Ku P IPUHUMAIOT PABHOM:

P=P,+P, (11.44)
rae P, — wacTte oOweld Harpy3ku, BOCIPHHUMAeMOH peOpOM, paclOJIOKEHHBIM B
HarpaBjeHuu ocH y (puc.11.20), onpenensemas mo hopmye:

PR, (& —sing®)+ NR | ———1|+ (11.45)

P 2 5
cosé,

y 7 Rytgff

+ml ]

+R Az, + M

y.u

Pucynok 11.20. Cxema B3anuMoaeicTBHSI YCUJIMHA B 30He NMPUI0KEHUS
COCPEAO0TOYCHHOM HAIPY3KH

P, — 4acTtp 0011eil Harpy3ku, BOCIIPUHUMAEMON peOpoM, pacroyioKEHHBIM B HaIllpaBJICHUH
ocH X , onpenensemas mo ¢opmye (11.45) ¢ 3aMmeHO0# MHACKCOB, YKa3bIBAIOIIMX HaIpaBICHUE
CHIL.
B dopmymne (11.45):

N,, N, — nipeienbHble HOpMaJIbHbIE YCUIIUS, BOCHIPUHUMAEMbIE CEUCHUAMU pedep;

&L fyo — YIJIOBBIE KOOPJIMHATHI KOJIBIICBBIX MJIACTHYCCKUX IIAPHUPOB B pedpax;

gsy — YCHWIIHE, BOCIPHHUMAEMOE apMaTypoOH, PacIOJIOKCHHOW B PACTSIHYTOH 30HE MOJI
000y10UKH Ha JyIuHE 1 M;

A, — noImaab HUXKHEN apMaTypsl peOpa B CEUEHUH O] CUIIONH;

Zgy— PACCTOSIHUE OT apMaTyphbl pedpa 10 CEpeANHbI MOJIKH IUTHTHI;

M,, — TmpenenpHBII MOMEHT, BOCIPHHUMAEMBIi peOpPOM B CEUYEHHM KOJbLIEBOTO
TUTACTHYECKOTO IIApHHpPA NPH BHEEHTPEHHOM CYKATHH;
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m, — BEJIMYMHA U3rHMOA0IEro MOMEHTA B KOJIbLIEBOM IIJIACTUYECKOM ILIAPHUPE IUIUTHI Ha
maHe 1 M.
Iy, [, — mapaMeTpsl, yunuThIBaromue GopMy 1 pasMep KOJIbLEBOIO NIAPHUPA U ONPEIENIIEMBIE
no popmyre:
2 2
ab  |bHp? =2
In

IR

_ab | a—i—J‘az—bz‘
[N I P e

[

b

(11.46)

a u b — nonyocwu sumrca uznoma (puc. 11.20). B ciaydae oOpazoBanusi KpyroBoro u3jiomMa
panuyca ro npuHuMaeM /. = [, = 2ry

3HaueHuss Ny U N, BBIYHCISAIOT OZHOBPEMEHHO € JIe(pOpMalMsIMU CHUCTEMBI, A 4Yero
MOCJIEIOBATEILHO PacCMaTpUBAIOT YCJIOBHBIE apKd B HaNpaBJICHUM OCEH X U ) CO CTpelaMu
NOABEMA COOTBETCTBEHHO fy, M f,. IIpuHHMMaeTcs, 4YTO COBMECTHO ¢ peOpoM paboTaroT
IPUMBIKAIOIIE YACTH 1071 000I0YKH MIUPUHOMN 110 6/ 7, Tie i 7— TONIIKHA TOJIA IaHENIH. .

11.32. Ilpu pacyere Hecymiel CIIOCOOHOCTH PEOPUCTBHIX OOOJOYEK CIEAYET YYHTHIBATH
KOHCTPYKTHUBHBIE OCOOEHHOCTH CTHIKOB COOPHBIX AJIEMEHTOB, MECTa MPUJIOKEHHS Harpy3KH U
CrocoObI ONMUPAHUS 3arpy>KCeHHBIX TUIMT HAa KOHTYD:

a) eclii B MeCTe MPUIIOKEHUSI HAarpy3KH apMaTypa CMEKHBIX pebep B HAMPABJICHUAX X WIH
He coenunsaercs, To B popmyne (11.40) M, nin M,,, NpUHUMAIOT PaBHBIM HyJII0. AHAJOIHYHO
s P, win P, IpUHUMAIOT PaBHBIM HYIIIO BBIPAXKEHUE R Zse NI ReA gy zs, B popmyne (11.45);

0) ecim pacCTOSHUE OT MeCTa NMPWIOKEHHUS COCPENOTOUYEHHOW HArpy3KH 1O KOHTYPHOTO
JJeMeHTa MeHbIe 1,5 7, To HeOOXOAMMO YYUTHIBATH BO3MOKHOCTH OOPa30BaHMsI TOJIBKO TPEX
KOJIBIIEBBIX IIJIJACTHYECKMX HIAPHUPOB B pedpax M NIpu BbruuciaeHuu P, mo ¢opmyne 11.45, a
Takke BBeCTH Koddduuuent 0,5 x 3HaueHusMm N, u M,,,. Ilpu Beruucnenun P, noHmXaroomui
K02(ppULIMEHT HE BBOTUTCH.

KoncrpyupoBanue

11.33. 'mankue u pedpUCTHIE MOJIOTHE 00O0JIOYKH CIEAYET KOHCTPYHPOBATh B COOTBETCTBUH
¢ n. 6 Hacrosimero CII. TonmuHa W apMUpoOBaHHME CpeAHEN 30HBI IVIAAKUX OOOJOYEK, IJIe
JEHCTBYIOT TOJBKO COKUMAIOIIKAE YCWIMS, NPEIBAPUTEIBHO HA3HAYAIOT KOHCTPYKTHBHO H
IPOBEPSIOT PAacYeTOM Ha YCTOWYMBOCTH MO (opMyiiam, NpUBEJACHHbIM B ILI. 4.2.19 — 4.2.21
gactosmero CII.

11.34. B peOpuctbix cOOpHBIX O0OJOYKAX TOJNIIMHY IOl TaHeled CcpeaHeld 30HbI
HA3HAYAIOT C yYETOM TE€XHOJIOTMYECKUX BO3MOXXHOCTEHW MPOU3BOJICTBA U MPOBEPSAIOT PACUETOM
Ha 33JIaHHYIO BEJINYMHY PACUETHOUN HArpy3KH.

11.35. Tnuty B MPUKOHTYPHBIX M YTJOBBIX 30HaX O00OJOUYKH PEKOMEHIYETCS YTOJIIAThH C
LEIbI0 pa3MEIICHUs JOMOJHUTEIBLHON apMaTtypbl W BOCHPUSITHS JEUCTBYIOIIMX YCHIHM,
YBEJIIMYECHHBIX 110 CPABHEHUIO C [IEHTPATIbHON 30HOM.

YTonmienne OOOMOYKHM BIOJb KOHTypa IeJIeco0Opa3HO BBITIONHSATh HAa BCEH IIUPHUHE
JEUCTBUSI TPUKOHTYPHBIX H3rHOaromux MomeHTOB (puc. 11.14) ¢ TutaBHBIM mepexoaoM K
MOCTOSTHHOM TOJIIIMHE 32 30HOM JISHCTBHS M3rMOArOIIMX MOMEHTOB (cM. 6.1.5 Hactosmero CIT).

TonmuHy 000JI04YKH B YIII0BOM 30HE HA3HAYAIOT MO pacueTy Mpu COOTIOACHUN YCIOBUS JUIS
[JIABHBIX PACTATMBAIOIIUX U INIABHBIX CKUMAIOIUX HaNpsKeHUH Opy < 0,3 Ry, Ope < Rp U C
y4eTOM 00eCTIeueHHUsT BO3MOKHOCTH Pa3MENICHHsI HEOOXOIUMOTO KOJIMIECTBA apMaTYPBHI.

11.36. B mpHKOHTYpHBIX y4acTKaX OOOJIOUYKH B 30HE JEHUCTBUS HM3TUOAIONIMX MOMEHTOB
cleayeT YKJIaabIBaTh JOMOJHUTEIbHYIO apmarypy. Eciam sta apmarypa BOCIHpHUHUMAET
MOJIOKUTEIbHBIE MOMEHTBI, TO OHAa pacrojaraercs B HIDKHEH 30He miuuTel (puc. 11.21).
OCHOBHYIO CETKY NPH 3TOM PaCIOIaraloT B BEPXHEH 30HE W ISl HEPa3pE3HBIX KOHCTPYKIUN
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IPOBEPSIOT HA BOCIPUATHE OTPULIATEIbHBIX MOMEHTOB, BO3HUKAIOLIUX NP 3aILEMICHUN TITUTHI
Ha TNPOMEXYTOUHBIX Auadparmax. s BOCIPHUATHS pacTATMBAIOIIUX YCWINH, AEHCTBYIOLIMX
napajuleIbHO KOHTYPY, Y HMKHEH IpaHM OOOJIOUKM Ha INPHUONOPHBIX YYacCTKaxX YKJIaJIbIBalOT
pabouyro WM KOHCTPYKTUBHYIO apMarypy.

11.37. Jlns BocHpUATHS TJIaBHBIX PACTITMBAIOIINX HAMPSDKEHUH, NEHCTBYIOIIMX B YIVIOBBIX
30HaX, PEKOMEHIyeTcsl K OCHOBHOM apmarype JI00aBisATh KOCYIO, MEpIEeHAUKYIISPHYIO
quaroHand 1waHa (puc. 11.21). B oOonoukax mnponetom Oonee 40 M 3Ty apmarypy
PEKOMEH/YeTCs BBINOJIHATh MPEABAPUTENBHO HANpsKeHHOW. BOmu3u yrioB 0O0OJIOYKH 3Ty
apMaTypy peKOMEHAYEeTCsl 3aMEHSATh OOBIUHOM.

ApMmatypy Al BOCHPHUATHUS TJIaBHBIX PACTSATUBAIOIIMX HANPSHKCHUH NPUHUMAIOT B BHJE
OTZENBHBIX CTEPKHEW WJIM CETOK M PACIOJIAraroT y BEPXHEM M HUKHEH IMOBEPXHOCTEH IUIAT
000JI0YKH.

11.38. TabGaputel TUIAT COOPHBIX OOOJIOUEK OIPENENAIOT MCXOIs M3 TpeOOoBaHHI
o0ecrieyeHHss UX 3KOHOMHUYHOCTH IO PacXoay MaTepuanoB, YHU(HUKALWU, TEXHOJIOTHYHOCTU
U3rOTOBJIEHUSI, BBIOpaHHOro crnoco0a MoHTaxa. llunmMHApuyeckue MIUTHI B CpPaBHEHUHM C
IUINTAaMHU JIBOWHOW KpHMBM3HBI Oo0Jjiee MPOCTHI B HM3TOTOBJIEHUHM, @ B CPABHEHUHM C IUIOCKHMMHU
IUIUTaMU - TPEOYIOT MEHBIIIETO PacX0/a MaTEepPHUaIOB.

11.39. IlnuTel peKOMEHAyeTcsi NPOEKTHPOBATh C KOHTYPHBIMH U IPOMEKYTOUHBIMU
pebpaMu 0JIMHAKOBOM BbICOTHI. B miuTax pazmepam 3x6 M peKOMEHyeTCs IPUHUMATh OJIHO, a B
mIMTax pasmepom 3x12 M — 1Ba WM TpU MONIEPEUHBIX pedpa.

1 — KOHCTPYKTHBHasl apMaTypa B 30HE CXKUMAIOUINX HAMPSHKEHUH; 2 — TO )K€, B 30HE JeHCTBUS MOMEHTOB; 3 —
paboyast apMatypa B 30HE JEHCTBHSI MOMEHTOB; 4 — TO e, IS BOCHPHUSATHS IJIaBHBIX PAaCTATMBAIOIINX
HaNpsDKEHUH B BUJE KOCBIX CTEPXKHEH WU CETOK;

5 — 30Ha yTONIIEHUs 00070YKH; 6 — BIIOPA TIABHBIX PACTATHBAIOLINX HANPSDKEHUH.

Pucynoxk 11.21. Cxema apMUPOBaHHUSA MOJIOTUX 000/109€K

[To BHEmIHUM OOKOBBIM TpaHAM pedep IUIMT MPEAyCMAaTPHBAIOT Ma3bl JUIsl 00pa30BaHUS
IITTOHOK, BOCHPUHUMAIOIIMX TIOCIIC 3aMOHOJIMYMBAHMS IIIBOB CIBUTAIOIINE W TIEPEPE3bIBAIOIINEC
YCHITHSL.

[ImuTel  pexoMeHIyeTcsl apMHUpoBaTh CBapHBIMH CeTKaMM M KapkacaMu. B mectax
COIIPSDKEHUS TIOJIKU C peOpOM PEKOMEHIyeTCsl yCTPauBaTh BYTHI.

11.40. YBenuveHue TOIIMMHBI 000JOYKH B YTJIOBBIX 30HAX PEKOMEHIYETCS BBITIOJHSTH C
MIOMOIIBI0 HAOETOHKHM MOHOJIUTHOTO JKeJIe300€TOHA, YKIIaIbIBAEMOro MOBEpX COOPHBIX IUIUT. B
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npenenax HaOETOHKM — pacroyiaraloT — JIONOJHHUTENbHYI0 KOCylo  pabouyro  apmartypy,
yCTaHaBIMBaeMylo Mo pacuery OOmas TojdmMHA OOOJOYKM B YIJIOBOM 30HE U pa3Mepsl
HAaOETOHKHU JO0JKHBI YJOBIETBOPATH TpeOoBaHusM 1. 11.35 nacrosmero CII.

11.41. Pebpa maneneil B MecTax CTBIKOB C IE€pPEIOMaMH, B KOTOPBIX HUMEIOTCS YCHIIUS
pacTsHKEHUSI, PEKOMEHTyeTCS COEIMHATh CBAPKOM 3aKiIaHbIX JAeTalei.

11.42.. Ins obecriedeHus: nepeaayd ¢ 0OOJIOUKM HAa KOHTYPHBIE 3JIEMEHThI CIBUTAIOLINX
YCWINN U MOMNEPEYHbIX CHUJI U COBMECTHOIO J€(OPMHUPOBAHHUS IUIUT U KOHTYPHBIX 3JIEMEHTOB
IOPOCTPAHCTBO JI0 YPOBHSA BepXa IUIUT HaJ KOHTYPHBIMHM 3JEMEHTaMHM [0 IEepUMETPY
HEpa3pe3HbIX 000J0UYEK CIETYET 3aMOHOINYUBATD.

11.43. B KOHCTPYKIMSX, OCYIIECTBISAEMBIX 110 TUITy TAHI'€HLMAIBHO-IIOIBU)KHBIX, COCETHUE
000JIOYKH, OMHPAIOIINECS HA OOUIMI KOHTYPHBIA 3JIEMEHT, COCTUHSIIOT MEXIY COOOH KECTKO
TOJIbKO B YTJIOBBIX 30Hax (puc. 11.4,r).

[Ipuonopuble  y4yacTKM  Mexay  oOOOJIouKaMM  HaJl  KOHTYPHBIMH  3JE€MEHTAMH
3aMOHOJIMYMBAIOT Ha BCIO BBICOTY MaHened. Ha 3Tux ydacTkax peKOMEHIyeTcsl pacrojaraThb
METAJJIMYECKUE YIOpbl, IPUBAPEHHBbIE K KOHTYPHBIM JJIEMEHTaM M BOCIPUHHMMAIOIINE
casuraromue ycunus (puc. 11.4,r).

11.44. 1ns nposietoB 18 1 24 M KOHTYpHBIE 3JIEMEHTHI IPUHUMAIOT KEJIe300€ TOHHBIMU, TTPU
OO0JIBIINX MPOJIETaX PEKOMEHYETCs IPUMEHSATh PACKOCHBIE CTaJIbHbIE (PEPMBI.

Topubl B3aMMHO TEPIEHANKYISIPHBIX KOHTYPHBIX ()epM CIEAYeT COCAMHATH MEXKIY COOOMH,
B TOM YHCJI€ CBAPHBIMU HaKJIaJJKaMHU.

11.45. Pabouyro apmaTypy KOHTYPHBIX OJJIEMEHTOB B BHJE KpPUBOJIUHEWHOro Opyca,
ONEpPTOr0 Ha KOJIOHHBI, JOMYCKAETCs MOJHOCThIO pa3MeIlaThCsl B KOHTYPHBIX OpYChsX.
Apmarypy KOHTYPHBIX OpYChEB 11€71€CO00PA3HO BBIMNOIHATD MIPEIBAPUTEIBHO HANPSKEHHOM.

11.46. B 00o0s0ukax co CBETOA’PALIMIOHHBIMHU WJIM 3€HUTHBIMH (pOHapsMU (POHAPHBII npoeM
PEKOMEHAYETCSl BBIMOJHATH C IOMOIIbIO IUIMT-PaMOK, TPEACTaBISAIONIUX COO0OW cucremy
IPOJIOJIBHBIX U TMoNepeuHblx pedep. IIpu MpoeKkTUpoBaHUM IUIUT-paMOK IO KOHTYpY pebep 3a
BYTOM PEKOMEHJYETCS IO KOHTYPY OTBEPCTHUS YJIOXKUTh JONOJIHUTEIBHYIO apMaTypy. YTJbl
OTBEPCTHUS B MOJIKE JOJDKHBI OBITh 3aKPYTIEHHBIMU (cM. 1. 6.5 HacTosmero CII).

11.44. TlonBecku myTei MOJIBECHBIX KpaHOB WM TelbdepoB (cM. 1. 11.6 Hacrosmero CII)
peKOMeHayeTcs pacmojaraTb € MAaroM 6 M U BBIIOJHATH JKECTKUMH B IUIOCKOCTH,
NEePNEeHIUKYIIpHON penbcaM. [logBeckn pekoMeHIyeTcs KpemuTb K 000JO0YKE aHKEPHBIMU
OontamMu yepe3 crelUalbHble OTBEPCTHS, pacrojaraeMble B yrjax MepeceyeHHs IUIUT Jubo B
HIBaxX MEeX/y IUIMTaMu. B 30He pacnosokeHus HoABECOK KPaHOBBIX ITyTEH BBl MEXAY IUIMTaMU
PEKOMEHAyeTCs 3aMOHOJINYMBATH Ha BCIO BHICOTY.

12. OBOJIOYKH OTPUIIATEJBHOM I'AYCCOBOM KPUBU3HBI
HA ITPAMOYT'OJIBHOM IIVTAHE

OcCHOBHBIE I0JI0KEHHSA
12.1. K o6onoukaM OTpHULIATEILHON rayCCOBON KPUBU3HBI OTHOCAT OOOJIOUKH, OYepUCHHBIC
10 TIOBEPXHOCTH TUIIEPOOIMUECKOro napadosionsia HajJ NPsSMOYTOJIbHBIM IJIAHOM CO CTOPOHAMHU
2a u 2b, 3agaHHOr0 NapaboIoil, BEITYKIION KBEPXY, CO CTPENION MoabeMa fi, HaJl CTOPOHOH 2a U
napaboJI0ii, BRIMYKJIONW KHU3Y, CO CTPEJION mpoBeca f; Hax cTopoHou 2b (puc. 12.1). YpaBHeHue
MOBEPXHOCTHU TaKOT'0 THIEPOOIMYECKOro apaboionia MIMeeT BHUL:

X 2 y 2
. fl(—j _ fz(_j | (12.1)
a b
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Pucynok 12.1. 'unepOoanvecknii mnapadoJious

12.2. OGonouku B ¢dopMe TrUNepOOIMISCKOr0 Tapadojionia Ha KBaJApaTHOM U
IOPSIMOYTOJIBHOM TUTAHAX MPUMEHSIOT AJS MOKPBITUN TPOU3BOACTBEHHBIX, OOIIECTBEHHBIX WU
CKJIAJICKMX 3laHui. PazMepsl mepekpbiBaeMoro IjiaHa MOTYT U3MEHSThCS B mpeaenax oT 10 mo
70 M u OoJee.

12.3. B MOKpBITUSX MOTYT OBITH MCIIOJIB30BAHBI OJTHOJICTIECTKOBBIE M MHOTOJICTIECTKOBBIC
runapsl (puc. 12.2, 12.3).

YpaBHeHUE CpeAMHHON MOBEPXHOCTH OJHOJIECTIECTKOBOTO TUTIapa UMEET BU/I;

z=Coxy+Cix+Cy+Cs, (12.2)

rae Co, ... , C3 — KOHCTaHThl, KOTOPbI€ HAaXOIAT IO M3BECTHBIM alIUIMKaTaM YETbIPEX
YTII0B 000JIOYKH.

[loBepxHOCTH, mNpuUBEAEHHBbIE Ha puC. 12.2, MOXHO MNOIYYUTb JBUKEHHUEM MPSMOU
(oOpa3yromeil), nepecekaromeil ABe CKpeluBaronmecs npsMele (Hampasisonye). B npouecce
JBUKEHMSI 00pasyroliasi OCTAaeTcs MNapajuleIbHOM OHOW W3 BEPTUKAJIbHBIX KOOPAMHATHBIX
iockocteil. HanmpapistomyuMu MOTyT ObITh BBIOpaHBI MPSMBbIE, IPOXOASAIIME 110 ABYM JIIOOBIM
IPOTUBOIOJIOKHBIM CTOPOHAM IUTaHa. Torza HadanbHOE MOJIOKEHNE 00pa3yromei MoXKeT OBITh
IPUHATO TNPOXOASIIMM IO OJHOM W3 JBYX JpYrMX CTOpOH. B cedeHMM mOBEpXHOCTH
BEPTUKAIBHBIMU IUIOCKOCTSIMH, HE NapauleJbHBIMM KOOPAWHATHBIM, JieXKaT MapadoJibl.
[TapaGonsl oxHOrO ceMeiicTBa oOOpallleHbl BBIMYKJIOCTBIO BHHU3, Mapabojibl Apyroro —
BBIITYKJIOCTBIO BBEPX.

Pucynok 12.2. OnnonenecTkoBbie rUNapbl

MHoOTrO0IenecTKOBbIE TUMIAPHI 00pa3yrOTCs KOMOWHAIMEW OJHOJENECTKOBBIX TrumapoB. Ha
puc. 12.3 mpuBeneHBI BO3MOKHBIE CXEMbI MOKPBITUH, 00pa30BaHHBIE COWICHEHHUEM YEThIpEX
JIENIECTKOB.
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a, ... e — BapuaHThl (GOPMBI IOKPHITUI
Pucynox 12.3. YetbipexisienecTKOBbIe THNAPLI

12.4. Ilpu BO3HMKHOBEHUHU B THUIIApAX YCWIMW pacropa, peKOMEHyeTCsl MpeayCcMaTpuBaTh
ycTporcTBO 3aTspkek. Ha puc. 12.3, a-r 1BOMHBIMU MYHKTUPHBIMU JIMHUSIMU TOKAa3aHbI CXEMBI
pPaCIOJIOKEHUSI 3aTsDKEK B PAa3IMUHBIX TOKPBITUSAX U3 UYETHIPEXJENECTKOBBIX TUMapoB. B
MOKPBITUSIX, TPUBENICHHBIX Ha puc. 12.3, 0, e, 3aTsHKKU HE TpeOyroTcs. B 0qHONIENeCTKOBBIX
rumnapax, OnepThiX Ha JIBa MPOTUBOMOJIOKHBIX YIJa, 3aTAXKKY YCTaHABIMBAIOT MEK/Y OIOPaMHu.

Pexomenauum mo pacuery

12.5. Pacuer runapoB nNpou3BOJAT O pekoMeHaauusaM 1.1. 4.2.1 — 4.2.19 nacrosimero CII.
VYeunus 1 nepeMenieHus JOIyCKaeTcsl ONpeeNsaTh UCXOs U3 MPEINOI0KEHNUs yIPYTroi paboThl
MaTepHuajia Mo MOMEHTHOH TEOpHUH C yYeTOM BIMSHHUS HKECTKOCTEH KOHTYPHBIX 3JIECMEHTOB U
KOHBKOBBIX OaJIOK.

12.6. Hecyuryto crnocoOHOCTh TIaJKMX THIApOB Ha KBAJpaTHOM IUIAHE NpU JEHCTBUU
PaBHOMEPHO paclpeIeIeHHOM Harpy3ku JOMYCKAeTCsl OIMpElesATh MO METOJY IpelesbHOro
paBHOBecHs coryiacHo 1.1. 12.7 —12.11 nacrosimero CII.

[IpenenpHas Harpy3ka ¢ Ha 000J0YKy, ompenensemMas 1o ykazaHusMm 1. 12.7-12.11,
BKJTIOYAET Maccy 000JIOUKH, KOHTYPHBIX peOep U KOHBKOBBIX 0aJoK:

q=pTg+tg, (12.3)
IJI€ p — UHTEHCUBHOCTD IIPECIIbHON BHEIIHEW HArPy3KH;
g — PaBHOMEPHO paclpe/ielIeHHas Harpy3Ka oT Beca 000JI0UKH;
g. — TIpUBE/ICHHAs paBHOMEPHO pacrlpesielieHHass Harpy3ka OT Beca KOHTYPHBIX pedep,
(opMyJIBI 1151 €€ ONpeesICHUs IPUBOIATCS HIDKE ISl KaXKJI0T0 PACCMaTpUBAEMOro Cliyyasl.
B npuBenennbix Hiwke Gopmynax (12.8) — (12.12) npunsATH cinenyromue 0003HaYeHNUS:
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[ — cTOpOHa KBaJpaTHOTO IJIaHA OJTHOJICTIECTKOBOM 000youkw (1o puc. 12.2, 123 /=a =
b)

f— crtpena mogbpema 06004kH (10 puc. 12.2,a, f=f1 = f2);

hy, b, — COOTBETCTBEHHO BBICOTA U IIUPUHA KOHTYpHOTO pedpa (puc. 12.4,0);

R, — pacueTHOE 3HaUEHHE COMPOTHUBIICHUSI OETOHA OCEBOMY CXKATHIO;

Ry, Ry — pacueTHble 3HAYEHUS COIMPOTUBICHHUS PACTHKEHUIO  apMaTyphl
COOTBETCTBEHHO TIOJIS U YTJIOB,;

R, — TO e, A5 apMatypsl pedpa;

U X u — pa3Mep siuelKu apMaTypHoi ceTku (puc. 12.4,a);

A;, Ay — nnomaab CEYeHUsT apMaTypHOTO CTEPHKHS COOTBETCTBEHHO CETKH M YTJIOBOU
apMartypsl; ¥ — IlIar yriioBou apmartypsl (puc. 12.4,a);

A, — TuIonaap Bcel apMaTypsl B pedpe;

A; — maomanb CeUeHU 3aTHKKY;

R ; — HOpMaTHBHOE CONPOTUBIICHUE METAJIIA 3aTAKKH;

hor — paccTosHUE OT IIEHTpa TSHKECTH apMaTypbl pedpa 10 CPEeIHMHHOM MOBEPXHOCTH
o6omouku (puc. 12.4,6);

d — paccTosiHME OT yria 0OOJIOYKH 10 IOCIEIHEro CTEp>KHS YIJIOoBOM apmarypsl (puc.
12.4,a);

Y» — OOBEMHBIN Bec OeTOHA pedep

AR,u_  SuR,_ 2bh . 2d . 2h
O=——"—; §= ; n= ; §=—7 t=—7F;
AR, u, 4R, ol [ S
: : (12.4)
Atht 2u 5 ArR€r h(]
v= = om=—; k=—; n= N
AiRsi l f ARsi hr

{ 2 U, u
A A
' |
Nl | 3
\d ’ = a.
BN X
I\\\\ 5
™ '5\\\\ &
NN YN
\\-xl’ P AN g apm ) r
T ~ \\\ . .

a — apMUpPOBaHHUE HIDKHETO YIJIa; O — MPUMBIKaHHE 000JI0UYKH K KOHTYPHOMY pedpy;
6 — TO k€, K KOHbKOBOMY PeOpy B UETHIPEXJIETIECTKOBOM ITOKPBITHH C TOPU30HTAILHBIMUA KOHBKaMH;
1 — apmatypa pebpa; 2 — apmarypa 1ot 000JI0UYKH; 3 — yTIIIoBas apMarypa
Pucynox 12.4. Y3npl runapos

12.7. Ilpu pacuere onepTbIX Ha HUKHHE YIJIBI OJHOJIETIECTKOBBIX TMIAPOB, KOI/A YIJIbI

3aKpeIuIeHbl OT TOPU3OHTANbHBIX cMelleHud (puc. 12.2,a), npenenbHyl0 Harpysky ¢ Ha
000JI0UKY CIEIyeT OMpPEeIsTh Mo GopmyIie
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2A4.R_.
— i s,th.

CEK (12.5)

q

rae kodp¢uiueHtT K; MpUHUMAeTCs B 3aBHUCUMOCTH OT BEIMYHMHBI KOX(QQHUIMEHTa i,
OTIPECIIIEMOTO 110 opMyJIe

l+wd-sn

(12.6)
1+w+s

Vi

IIpu y; > 0 (puc. 12.5,6, xorma HeWTpaidbHAs OCh JIMHWHM HW3JI0Ma HE IepeceKkaeT pedep)
3HaueHue ko3 duirenta K; onpeaensoT no Gopmyine

K, =2+15snt+w *(3-¢)-6(1+w & —sn)y, +
+32+0(1+¢)+s 1-n)]wi -2(+0+s)w;

ampu ¥ < 0 (puc.12.5,6, xorma HeWTpajbHas OCh MPOXOJHUT B mpenenax pedep) - 1o
dopmyie

(12.7)

K,=2+0>(3-¢)+31 6,(1+w )+1,5sn1(1-6,) . (12.8)
31ech glzw_
57
0. \
: <

i\

a — cxeMa U3JI0Ma; 0, 8 — CXEMBI PACIIONIOKEHHS HEUTPATbHON OCH.
Pucynoxk 12.5. K pacuery 000/104€eK, ONIEPTHIX M0 HUKHUM yIJIaM

[Tpu oTcyTcTBHM yriioBOro apmMupoBanus B popmynax (12.6) — (12.8) npunumaiotr @ = § =
0. It obomouek 0e3 KOHTYpHBIX pedep 3HaueHue kodddummenrta K; onpenensior mo Gpopmyiie
(12.7) mpu n=1=0.

[IpuBeneHHy10 Harpy3Ky g, OT Macchl KOHTYPHBIX pedep OINpeaessioT o popmyre

g =37,61. (12.9)

[TonHoe 3akperuieHHe YrioB OT TOPHU30HTAJbHBIX CMEIICHUH JOCTUTAETCA YCTAHOBKOMU
YKECTKOM 3aTsKKHU MM KOHTP(OPCOB. JKECTKOCTh 3aTSHKKH, MPU KOTOPOH YTIIbI MOTYT CUHTATHCS
HECMeEIaeMbIMHU, PEKOMEHIYETCs OnpenessiTh mo ¢popmyre (12.17).

12.8. Ilpu pacueTte onepThIX Ha HWKHUE YIJIbI OJJHOJICNIECTKOBBIX TMIIAPOB, KOI/A YIJIbl HE
3aKpEIUICHbl WM YaCTUYHO 3aKPEIUICHbl OT TOPHU3OHTAIBHBIX cMemeHud (puc. 12.2,a,
YaCTUYHOC 3aKpPCIJICHUC YIJIOB OT TOPU30HTAJIbHBIX CMeH_IeHI/II\/JI JOCTUTaCTCA C IIOMOIIBIO
3aTSDKEK), MPEJIeTbHYI0 HArpy3Ky ¢ HaXOsT 1o popMyIie

2Ai Rs,n f

— (k,+k,), (12.10)

q
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rac

K, =107m v(i—y, +0.5y2) (12.11)
l//zzl—s n+035vm (12.12)
1+s

- IIpH. Y/, >1—\/th (HeHTpambHast OCh MMPOXOAUT BHE KOHTYPHBIX pedep)
K;=1-0,75 s t=3(1-sv)y, +1,5Q2+s—s n)y; —(1+s)y5. (12.13)

-Tpu Y/ <I- \/ﬁ (neiiTpanbHas och mepecekaeT pedpa)
K, =1+1,05 mnt-3(1+0,7mn)y; +3(1+0,55 + 1 +0,35mn)y3 -

(12.14)
(1454323 +0,75 A5 ;
31€Ch
A=snlt;
2
W3:t+st+2S77—\/(f+St+2S77) —4syfl+m (n+v)] . (12.15)

2sn

ITpu pacuete o6onouku 6€3 oxaMisIONMX pedep koddduuueHT K; cneayer onpeaessTs 1o
dopmyne (12.13) mpu 7= ¢ = 0, a mpeenbHYI0 Harpy3Ky Ha 000JI0UKY 0€3 3aTSKKHU ONPEAeTsTh,
npunumas B popmynax (12.11) — (12.15) v=0.

[IpuBeneHHYI0 paBHOMEPHO paclpeAeNCHHYIO HaTPY3Ky g, OT Beca pedep ONpenesioT 1Mo
dbopmyie

g=15mnon (12.16)

[Tnomane cedyeHus: 3aTsHKKA A, TP KOTOPOW OOECIeYnBaETCS HECMEIAeMOCTh HIDKHHUX

yIJI0B 000JIOYKH, HAXOAAT U3 YCIOBUS:

4,27 L= 12.17
: R, (12.17)
rac
K. —K.
V= S , eclu >1—4/1-1; 12.18
1,07m (1-y, +0,59/2) V2 (1219
_ K,-K,
. |

= , ecmu  y, <l-./1-¢. (12.19)
1,07m(1-y, +0,5p2) ?

B dopmyne (12.19) 3nauenne xkodddunmenta K; BBIYUCISIIOT B 3aBUCUMOCTH OT 3HAYCHUS
wi no gopmynam (12.7) umu (12.8), a 3HaueHue koddunuenta K; — B 3aBUCUMOCTH OT
3Ha4YeHus Y, 1o Gopmyse (12.13) wmm (12.14).

[Ipu Bemonnennn ycious (12.17) Hecymyro cmocoOHOCTh OOOJOYKH OMPEESIOT
cornacHo 1. 12.6 nacrosimero CII.

12.9. [Ipu pacuere 4ETHIPEXJICTIECTKOBOTO MOKPHITHS C TOPU3OHTAIHHBIMH KOHBKaMH (pHC.
12.3,a, MOKpbITHE OMMUpaeTCs Ha TPEyrojibHble (EpMbl WIM Ha CTEHBl; KOHBKOBBIE Oaiku
PACIIOIOKEHBI  BBIIIIE OO0OJIOUKH) TMPEACTbHYI0 HArpy3ky ¢ Ha OO0OJIOYKY OMNPENEsSIoT II0
dopmyie (12.5). 3nauenue kodpdunmenrta K; B popmyne (12.5) npuHUMAIOT B 3aBUCUMOCTH OT
3HAYEHUS Y4, ONPENIesieMoro o Gpopmye
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_1+wd-0,5s7n

(12.20)
1+s

4

IIpu w4 > 0 (HE#TpampHas OCh JTUHUW M3JI0OMa HE TIEPECEKAaeT KOHHPKOBOM Oajiku) 3HaYeHHE
kodduimenTa K; BEIYUCISIOT 110 popMyIie

A-BE+3&*-&°
K. =
To2g(3-3e+¢2)

: (12.21)

rIe

4=3+075s1-32-sn+ 20 (1~ P |y, + 352 +200(3-3¢ +¢2),
B=3[1-y, 2-sn-sy,)}
& > 0— xoadunment, onpenensieMblid U3 ypaBHEHUS
(2-0,7B)&* ~(3—A4—B)&* —24&+ A=0. (12.23)

[Ipu ys < O (HeWTpasbHAs OCh JIMHUM M3JIOMA IEpPECceKaeT KOHbKOBYIO OajiKy) 3HaueHUe
koa(durmenta K; BEIMUCISIOT 110 hopmMyIie

(12.22)

K;=05(C-1); (12.24)
371eCh
C=340,75t, 2mn+sn, +65[4—s1,(2-6,)}+20¢ [3(1+0,560,1,)-¢ (3-¢)}
20, 20 b sn=2-2w¢—mn (12.25)
ly = s Mp=—22 s 0= ;
f ol sn

b, - IHPHHA KOHBKOBOTO Pebpa;
ho, - PAcCTOSIHME OT IEHTPa TSHKECTH apMaTyphl KOHBKOBOTO pebpa 10 ero rpaHu (puc.
12.4,6).

[IpuBeneHHYI0O paBHOMEPHO pacIpeleieHHYI0 Harpy3ky g. OT Beca KOHBKOBBIX Oaiok
onpeaenstot mo Gopmyne (12.16).

12.10. TIpu pacuere YETHIPEXJIENECTKOBBIX MOKPBITHH C HAKJIOHHBIMM KOHbKaMH |
HOTHATHIMH yriaaMu (puc. 12.3,6, HOKpBITHE ONUPACTCS HA YETHIPE HIKHUX yTJa, 3aKPETICHHBIX
OT TOPU3OHTAJIBHBIX CMEILEHUI) MpelebHYI0 Harpy3Ky ¢ Ha 000J04YKy HaxoIsT Mo ¢popMyliaM
n. 12.6. Ilnomanp ceyeHus 3aTsDKKH, MPU KOTOPOW 0OECreurBaeTCsl HECMEIIAeMOCTh YIJIOB,
HaxomAaT 1o dopmyde (12.7).

12.11. IIpu pacyere YETHIPEXIENECTKOBOIO MOKPHITUS C HAKJIOHHBIMM KOHBKaMH U INIOCKUM
KOHTYypoM (puc. 12.3,6, TOKPBITHE ONMUPACTCS HA YETHIPE OMOPHI, PACTIONOKEHHBIC B CEPEIMHAX
CTOPOH KBaJIPaTHOTO IUIaHA; OMOPBI MOKPBITHS 3aKPEIUIEHBl OT TOPU3OHTAIBHBIX CMELICHHN
3aTSDKKOM) TpeneNbHylI0 Harpy3ky g Ha o0onouky HaxoasaT mo dopmyne (12.5). ITnomans
CeueHUs 3aTsDKKU onpenesstoT o gopmyste (12.17). 3nauenue korpdunmenta K; onpeaensior B
3aBUCUMOCTH OT 3Ha4YCHHs KO3 UIMEHTA I, BRIUUCIsIeMOro 1o ¢opmyre (12.6):

pu 12> 0

K, =1+15s7t+050 > (3-¢)-3(1+@ £ —sn) w, + (12.26)
+1,5 2+0(1-¢)+s(1-n)] i —(1+o+s) v} ;

pu ¥ <0
K, =14050 C*(3-¢)+31 0,1+ )+1,5sn:(1-6,),  (12.27)

rae 6 —rto ke, uto u B popmye (12.8).
[IpuBeneHHYI0 PaBHOMEPHO pacIpeleieHHYI0 Harpy3Ky g, OT MacChl KOHTYpHBIX pebep u
KOHBKOBBIX 0alloK omnpeaensitot mo popmye (12.9).

KoncTpyuposanue
12.12. ['unaps! BBIIOJIHSAIOT COOPHBIMU M MOHOJIUTHBIMHU.
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MoHonuTHbIE 000JIOYKH, KaK MPaBUIIO, MPOEKTUPYIOT IiIaJKuMH, 0e3 pedep. B cOopHbIx
000J10YKax pa3pe3Ky Ha IJIUThI OCYIIECTBISIOT 110 HAIIPABICHUIO MPSIMOIMHEHHBIX 00pa3yonmx
U HaANpaBlAIOLIIMX, a IUIUTHI MO KpasM OKauMsitoT pebpamu. ['eomerpuueckue pasMepsl U
apMupoBaHHe pedep Ha3HAYaloT ¢ y4eToM TpeboBaHUi MoHTaka. CoBIajieHue reOMEeTpHH JIBYX
MOBEPXHOCTEN — UCXOAHOM U MOJy4YyaeMoW B pe3ysbTrare cOOpKH IUIUT — JOCTUTAETCA 33 CUET
HePEeMEHHOH TOJIIIMHBI MOHOJIUTHBIX LIBOB.

12.13. T'unapbl, Kak MpaBWJIO, MPOEKTUPYIOT C KOHTYPHBIMH 3JIEMEHTAaMH, B KauyecTBE
KOTOPbIX OOBIYHO TNPUMEHAIOT OopToBble Oanku U ¢epMbl. CHIBHO MCKPUBIEHHBIE
OJIHOJICTIECTKOBBIE TUIAphl MposieToM A0 30 M JOMycKaeTcsi MPOEKTUPOBaTh 0€3 KOHTYPHBIX
ameMeHTOB. OO00I0YKM 1O KOHTYpY [OIycKaeTcs omnuparb Ha psn crtoek. Ilo nuHMAM
COTIPSIKCHHSI OT/ICIBHBIX JICTIECTKOB B 000JI0YKAaX PaCIioNaraT KOHbKOBBIC Oayku (puc. 12.3).

IIpu OGonbIIMX TMpoJeTax pacTSIHyTbleé KOHTYPHBIE 3JEMEHThl U KOHBKOBBIE OaJKu
PEKOMEHAYETCS BBIIOJIHATH C IPEIBAPUTEIbHBIM HAIIPSHKEHUEM apMaTyphl.

CeueHust OOPTOBBIX AJIEMEHTOB PEKOMEHIyeTCsl Ha3HaYaTh MUHUMAaJIbHO BO3MOXKHBIMH.

12.14. ApmupoBaHUE THUIIAPOB PEKOMEHAYETCS NPUHUMATh, pacroJiarasi CTEpPXKHHU I10
OPSMOJIMHEMHBIM 00pa3ylolluM M HAIpPaBISAIONIMM IOBEPXHOCTU. [l apMUpOBaHMS IUIUT
PEKOMEHAYETCSI WCIOJBb30BaTh CBAapHBIE CETKH M3 XOJOIHOAS(POPMHPOBAHHOW MPOBOJIOKH
kinacca B500. HuxHMe yribl OJHONENECTKOBBIX W MHOTOJENECTKOBBIX THIIAPOB JOMYyCKaeTCs
apMHUpOBaTh KOCHIMH CTEP)KHSMHM, CIyXKAaIUMU JAJis BOCIPHUATHUS TJaBHBIX PaCTATMBAIOIIMX
ycunuil. CTep)KHU NPUHUMAIOT KPUBOJMHEHHOTO0 OYEPTAHUS M PACIHOJAraloT MO HAIpaBICHUIO
HE TMPOXOAsIIENd 4Yepe3 ATH YIUIbl JUMAaroHaldM MPSMOYIOJbHOTO WJIM KBaJpaTHOro ILIaHa
000JI0YKH.

12.17. CTpIkU TUTHT COOPHBIX THUIIAPOB JIOJKHBI 00ECIIEUYNBATh BOCIIPUSATHE CIABUTAIONINX U
HOpMaJibHBIX yCHINH. CTBIKU CJelyeT MPOeKTUPOBaTh C y4eTOM yKazaHuil 1. 6.4 HacTOsIIEro
CIL

13. BUCAYUE OBOJIOYKHA

OcHOBHBIE I10JIOKEHUSA

13.1. Bucsueii »xene300eTOHHON 000JI0UKON Ha3bIBacTCs 000JI0YKAa, B KOTOPOH pPOIh
OCHOBHOI1 paboueil apMaTyphl BHIOTHSIOT BAHTHI.

13.2. Bucsauue 000104YKHM TPUMEHSIOTCS B TMOKPBITHSIX 3AaHUA MPOMBILUIEHHOTO,
CEJIbCKOXO3SUCTBEHHOTO U KYyJIbTYpHO-OBITOBOTO Ha3HaueHus (1€XW, CKIabl, HAaBECHI,
nutaM0acceHbl,  CIyCTUTENM, pe3epByapbl, IOMEUIEHHs JUId  COJEp)KaHUs  CKOTa,
OBOILIEXPAaHWINIIA, KPBIThIE CTaJUOHBI, CIIOPT3aibl, KPBIThIE KATKU U IJIaBaTeJIbHbIE 0acCeiHbl,
BBICTAaBOYHBIE 3aJIbl U MTABUIILOHBI, KHHOTEATPHI, KPBITHIC PHIHKHU U T. I.), B TOM YHCJIE 3[JaHUN U
MOMEILEHUH C MMOJABECHBIM TPAHCIIOPTOM.

13.3. Bucsiurie 06051049KH TPOEKTUPYIOT pa3IMyHOro ouepranus B miane (puc. 13.1 — 13.5)
U MOTYT OBbITh 00pa30BaHbl HA OCHOBE BAaHTOBBIX CUCTEM:

a) mapasuienbHbIxX (puc. 13.1);

0) paguanpHBIX (paauaibHO-BAaHTOBBIC ceTH), puc. 13.2, 13.3;
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] — muThl; 2 — ONOPHBIN KOHTYP; 3 — BaHTHL.

Pucynok 13.1. Bucsguasi 000J104Ka ¢ NapaJJIeJbHON CHCTEMOI BAHT

b,
'lr-

1 - muThl; 2 - ONOPHBIA KOHTYP; 3 - BaHTHI; 4 - LEHTPAIbHOE KOJIBLO;
5 - OOpHOE KOJBIIO (POHAPSI.

Pucynox 13.2. Bucsiuast 000/104Ka 10JIOKUTETbHON rayccOBOM KPUBHU3HBI (BOTHYTast) €
paauaJbLHON CHCTEMOM BaHT
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1 - onopHBIN KOHTYD; 2 - PaCTSIHYTO€ KOJbIIO; 3 - HEHTpaibHas onopa; 4 - BaHTBL; 5 - TUIUTHI

Pucynok. 13.3. lllaTpoBasi BUcAYas 000/10YKA

B) INEPEKPECTHBIX (MEPEKPECTHbIC BAHTOBBIE CETH, B TOM YHCJIE OPTOTOHAJbHBIE),
PAacCIOJIOKEHHBIX Ha TTOBEPXHOCTH MOJIOKUTENIBHOMN WM OTPULATENIbHOM rayCcCOBON KPUBU3HBI, C
HECYIIUMU (TIPOBHUCAIOIIMMH) M HAIIPATAIOIIMMU (BCHIapyIIEHHBIMH) BaHTaMu (puc. 13.4);

T') MOJIUTOHAIBHBIX (puc 13.5).

13.4. Crpeny npoBHCaHUS BaHT IpPU pPacUyeTHOW HArpy3Ke PEKOMEHIyeTcs Ha3HauyaTb B
npenenax 1/15—1/30 ux mposera ¢ y4eTOM apXUTEKTYPHBIX, KOHCTPYKTUBHBIX M TEXHHKO-
9KOHOMHUYECKUX COOOpakeHU.

13.5. Bucsurie 0007104YKH BBINOIHSIIOT, KaK MPaBUiIo, COOPHO-MOHOJIUTHBIMU, 3HAYUTEIBHO
pe’ke MOHOJMTHBIMU - B YACTHOCTH, C UCIIOJIb30BAHUEM METOAa TOPKPETUPOBAHMSL.

B cO0opHO-MOHOMUTHBIX 000JI0YKaX, B 3aBUCUMOCTH OT OYEPTAaHHS ONOPHOTO KOHTypa U
HOPUHATON CUCTEMBl BAaHT, IUIUTHI MOKPBITHS MPOEKTUPYIOT MPSIMOYTOJIbHOM, TpanenueBHIHON
WIH TPEYToJbHOU (HOPMBI.

IIpu mpoeKTUPOBaHUM PEKOMEHAYETCs MpeaycMaTpuBaTh MOHTaXX BHCSUMX 000J0YeK Oe3
YCTPOMCTBA JIECOB M nmoaMocTed. OrpaxkJaroliye 3JEMEHThl B IIPOLIECCe MOHTAXKa YKJIabIBAIOT
Ha BaHTHI, 3aKpeIJICHHbIE B OMOPHOM KOHType. IlonmokeHue BaHT mepel YKIAAKOW IUIUT U B
npoIiecce MOHTaxKa ornpenessieT (GopMy 000II0UKH U JOIDKHO COOTBETCTBOBATh MMPOSKTHOMY, YTO
JOCTUTAeTCsl PETryJIUPOBAaHUEM JIJTMHbI BaHT.
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Pucynok 13.4. Bucsiune 000710YKH € NEPEeKPECTHON CUCTEMOM BaHT

I

1 — omnopHbIit KOHTYP; 2 — KOHTYPHBIE BaHThI; 3 — YTJIOBbIE BAaHTHI

Pucynok 13.5. KOHCTPYKTHBHBIE CXeMbl OJIMTOHAIbHO-BAHTOBBIX CHCTEM

13.6. Bucsiune 000109k, KaK MpaBUIIO, UMEIOT 3aMKHYTHIH, B OCHOBHOM paboTaromuii Ha
CXKaTUE OIOPHBIM  KOHTYp, BOCIPHMHHMAIOIIMK pacnop BaHT M IEpejaronMil  Ha
NOIEPKUBAIOIINE KOHCTPYKIMH TOJIBKO BEPTUKAJIbHBIE HATPY3KH.

13.7. OnopHbI1 KOHTYp BBINOJHAIOT B BUJE KOJbLA (KPYIJoro, 3JUIMITUYECKOTO WIIU
OBAJIbHOTO) WJIM MHOTOYrosibHuka. OCh OMOPHOr0 KOHTYpa OYEpUMBAIOT MO TJIaJKOM IIOCKOH
WM NPOCTPAHCTBEHHOW KPUBOM WM MPUHUMAIOT U3 HECKOJIBKUX OTPE3KOB MPSAMBIX, IJIOCKUX U
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IIPOCTPAHCTBEHHBIX KPUBBIX. KpHBOJIMHEHHBI ONOPHBIM KOHTYP JOIYCKAETCS 3aMEHSTh
BIIMCAHHBIM WJIM OITMCAHHBIM IIOJUTOHAJIBHBIM.

13.8. Ha craaum MoOHTaxxa a0 3aMOHOJIMYMBAHHUS IIIBOB MEXIy IUIUTaMH, KOT/a
KOHCTPYKLUSI MPEACTaBIsieT cOO0H BAHTOBYIO CHCTEMY, HEOOXOJUMO IpelyCMaTpUBaTh MEPHI
JUISL YMEHBIIEHHSI BEIMYMHBI U3THOAIONINX MOMEHTOB B KOHTYpPE, CTPEMSCh K TOMY, YTOObI OH
ObUl YCJIIOBHO O€3MOMEHTHBIM IPU OCHOBHOM BHJI€ MOHTAXXHOH Harpy3Ku M HCIBIThIBAJ
HE3HAUNTENbHBIE M3TUOAIONINE MOMEHTHI TIPH OCTATBHBIX KOMOMHAIIMSAX MOHTA)XHBIX Harpy3okK.
Jlis 3TOro ouepraHue OCH KOHTYypa cjelyeT HNPUHUMAaTh OJIM3KMM K KPHUBOM JaBieHUs OT
pacropa BaHTOBOM CETH, a MOCJIEI0BATEIbHOCTh HATSYKEHUS! BAaHT OIPENEIATh PACUETOM.

13.9 JleruyiaHupoBaHHBIN (HEIUIOCKHI) OMOPHBIM KOHTYP C OTKJIOHEHHEM OT IUIOCKOCTH HE
Oonee 1/20 HaMMEHBIETO pa3Mepa MEPEKPHIBACMOTO MPOJIETA JOMYCKACTCSI PaCCYUTHIBATh KAaK
IIJIOCKUM OMOPHBINA KOHTYP.

13.10. Jlns ycTpaHeHMs WM YMEHBIICHHUS W3TMOAIOIIKUX MOMEHTOB B 3JIEMEHTaX ONOPHOTO
KOHTypa 00OJIOYEK C MPSIMOYTOJbHBIM IIAHOM JIOIYCKaeTCsl HCHOJb30BATh TPOCHI-0A00PHI
(puc. 13.6), nepenaroiue ycuiaus OT BaHT B YIJIbI KOHTYpa.

a. 2 6. 43
L4/
| 2 [N ,
: LT 3%
H-~ 3 P 1
|- 1 f
o )

a — cHucTeMa IapauieIbHBIX BaHT; 6 — OPTOTOHAJIbHAS BAaHTOBAS CETh; | — TPOCHI-MIOI0OPHI; 2 — CXKAThIe
3JIEMEHTBI OTIOPHOTO KOHTYPa; 3— BaHTHL.
Pucynok 13.6. Ucnosib3oBaHue TPOCOB-NOA00POB B BUCAYNX 000109KAX HA
NPSAMOYT0JbLHOM IJIAHE

[Tpu npoexTrpoBaHUU 000J04YeK O6€3 TPOCOB-NOJO0POB PEKOMEHIYETCS Ha CTaluu MOHTaXKa
HpeTycMaTpUBaTh YCHIICHUE OMIOPHOTO KOHTYPA HIPUKOHTYPHBIM PSAZOM IUIHT. /|1 3TOTO TUTUTHI
COCIMHAIOT C KOHTYPOM, C BaHTaMHM W MEXAy CcOO0OH, oOpa3ys Ha 3TOH CTaauM MOHTaXa
JKECTKYI0 3aMKHYTyI0 pamy (puc. 13.7), KoTopas BOCHPUHHMMAET HM3THOAIOIINE MOMEHTHI OT
nocienyomux Harpy3ok. [lonepeunoe ceueHre OmopHOro KOHTYpa Ha3HAYalOT U3 YCIOBUS €ro
paboTel B cocTaBe OOOJOYKH M BOCIPHATHS H3rHOAIONIMX MOMEHTOB, BO3HHKAIOIIMX HpPHU
MOHTa)K€ IIEpBOTO Psi/ia TUTUT.

= 1l 3
|| 1
—t |—|_/’ 2
]
= s | 4

(T T T T

1 — omopHBIit KOHTYD; 2 — IUIATA; 3 — BaHTHI

Pucynok 13.7. OnopHbIii KOHTYP, YCHJIEHHbIH NPUKOHTYPHBIM PSIAOM ILIUT
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3.11. OnopHBI KOHTYp BUCAYMX O0O0JIOUEK PEKOMEHAYETCSl MPOEKTUPOBATh M3 COOPHOIO
WK CcOOPHO-MOHOJMTHOTO 3Kene300eToHa. Jlomyckaercss MpUMEHEHHE TOJIBKO MOHOJIMTHOTO
&Kene300eToHa.

Jlns obsieryeHust COOpHbBIE 3JIEMEHTHl OMNOPHOIO KOHTYypa MOTYT IpelyCMaTpHUBaTHCS
KOpbITOOOpa3zHoro ceueHus. [locie MOHTaxa MoJIOCTb KOPHITOOOPA3HBIX AJIEMEHTOB 3alOIHSIOT
06eTOHOM.

13.12. Ilar BaHT M pa3Mepbl IUIUT CJIEAYET Ha3HauyaTh C YYETOM IlIara ornop o KOHTYpY,
YJIEHEHUs. COOpPHBIX 3JIEMEHTOB OIOPHOIO KOHTYypa M PACHOJOXKEHHUS COCPEIOTOYEHHBIX
Harpys3oxK.

13.13. B nepneHAMKYJSpHBIX BaHTaM IBaX 000JIOUEK C MapajuleIbHO PaCHOIO0KEHHBIMU
BaHTAaMU U B KOJIBLIEBBIX IIBaX O0OOJIOYEK C pajuajIbHbIMU BaHTAMU CIEAYET yCTAHABIIMBATh
KOHCTPYKTUBHYIO apMaTypy, o01as III0Iab MOMNepeyHOro CEYeHUss KOTOpOil MpUHUMAETCsl He
MeHee 15% rmuomanM  MOMEpeYHOro ceyeHWsl BaHT. B kauecTBe Takoll KOHCTPYKTHBHOM
apMaTypbl pEKOMEHYeTCsl UCIIOJIb30BaTh U apMaTypy, C MOMOILBIO KOTOPOH IUIUTHI KPEMsATCs K
BaHTaM.

13.14. Jlns HecymMxX D5JEMEHTOB BHUCSIYMX TIOKPBITMH B KadecTBe paboueil cienyer
IPUMEHSTD:

- CTEPXKHEBYIO TOpsAYEKaTaHyI0 apMaTypHYIo cTanb kiaaccoB A500 u Bblie;

- kanatel oguHapHoit cBuBkH 1o ['OCT 3062—80%*; 3063—80%*; 3064—80*;

- kaHatbl aBoitHO# cBuBKM 1o 'OCT 3066—80*, 3067—88*, 3068—88*, 3081—80%*,
7669—80%*, 14954-80%*;

- kaHaTsl onuHapHO cBUBKH 10 ['OCT 3064-84 u3 Kpyrioi OLMHKOBAaHHOM IO TPy
KC npoBosnoku auamerpom 2,6 MM u Ooliee;

- KaHathl 3akpbIThie Hecymue o ['OCT 3090—73%*, 7675—73%*, 7676—73*, 18901—
73%;

- My4KH U MPsId HapajyieNIbHBIX MPOBOJIOK, (POPMUPYEMBIX U3 KAHATHOW MPOBOJIOKH,
yaoBnetBopsitomieii  tpeboBanusmM [OCT 7372—79* w mapaieNnbHO  YIIOXKCHHBIX
OIIMHKOBaHHBIX MpoBosiok o 'OCT 3617-71.

13.15. CranpHble KaHaThl JOJDKHBI OBITh TMOJBEPrHYTHl NPEIBAPUTEIBHONW BBITSDKKE
YCUJIMEM, pPaBHBIM IIOJIOBUHE YCTAHOBJICHHOTO TOCYJapCTBEHHBIMM CTaHAAPTAMU WM
TEXHUUYECKUMHU YCJIOBHUSIMH Pa3pbIBHOTO YCWIJIMS KaHaTa B LIEJOM, (@ €CJIM OHO HE HOPMHPOBAHO
— MOJIOBUHE arperaTHoi MpOYHOCTH BUTOTO KaHATA).

PekoMenayercss mpUMEHSATh OLMHKOBAHHBIE KaHAThl C MAaKCHUMaJbHBIM IIaroM CBHUBKU U
JUHEHHBIM KaCaHUEM IPOBOJIOK.

[IpumeHenne kaHaTOB, IyYKOB M MpSAEH W3 NPOBOJIOKM JHAMETPOM MeHee 2,5 MM He
PEKOMEHIYeTCs.

13.16. Ilpm Ha3HaYeHUMM pPACUETHOIO CONPOTHBIIEHHUS CTaJbHOTO BHUTOIO KaHaTa C
METAJUINYECKUM CEpJCUYHUKOM YUMTBIBAIOT 3HAUYEHUE Pa3pbIBHOIO YCHJIMsS KaHaTa B IIEJIOM,
YCTaHOBJIEHHOE TOCYAApCTBEHHBIM CTaHJIAPTOM MJIM TEXHUUYECKHMHU YCIOBHAMM Ha KaHaThl, (a
€CIM OHO HE HOPMHPOBAHO — arperaTHod MPOYHOCTH BUTOTO KaHaTa) W KOI(PHUIIMEHT
HaJEXKHOCTU 7, = 1,6.

Monynb ynpyroctu My4koB M KaHAaTOB U3 MapajIeNbHO YJIOKEHHBIX MPOBOJIOK CIEAYET
npuHAMaTh paBHbM 2,01 x 10° MITa.

PacuerHble cONpOTHBIEHHS W MOZYJIM YNPYIOCTH CTEPKHEBOM apMaTypHOM CTaJId BCEX
KJIaCCOB M apMaTypHOIl MpOBOJIOKHU KiaccoB A U B, apmaTypHbIX kaHaToB kiacca K npuHumaror
B cooTBeTcTBUM ¢ ykazanusimu CII 63.13330.

Koadduuuent ycnosuit pabotsl BaHT npuHuMaercs . = 0,9 1is Bcex BUIOB apMaTypHBIX
nznenuit nuametpom 110 40 MM 1 ¥ = 0,85 151 CTaIbHBIX KaHATOB MaMeTpoM CBbIe 40 MMm.

13.17. B onopHBIX KOHCTPYKLHUSAX BaHTBI 3aKPEIUISIOT IPU MMOMOIIY aHKEPHBIX YCTPOMCTB,
o0ecrneunBaroIuX BO3MOXHOCTb PEryJIMPOBKM JJIMHBI BaHT BO BpeMs MOHTaxka U
IPEIBAPUTEIBLHOTO HAMIPSKEHMUSL.

JUiss BaHT M3 CTEpXKHEBOM CTaaM B KadeCTBE pETYJUPYEMbIX aHKEPHBIX YCTPOWUCTB
pEeKOMEHAyeTCsl IPUMEHATh XBOCTOBUKH M BTYJIKU C pe3b00ii, COeIMHAEMbIE C BAHTAMU CBapKOM
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(puc. 13.8). KoncTpykuus aHkepa He JOJIKHA CHUKATh HECYIIEH CTOCOOHOCTHU BaHT.

JUia BaHT W3 TIOpAYEKATAaHbIX apMAaTypHBIX CTajJ€il NpU COECIUHEHUU CTEPKHEN W
NPUCOEAVMHEHUN K HUM XBOCTOBMKOB M3 PAaBHOIPOYHOI'O METaula PEKOMEHIYETCs MPUMEHSTh
KOHTAaKTHYIO CTBIKOBYIO CBapKy.

BanTbl U3 cTep:kHEBOH CTa)IU ¢ eperudaMu NpOeKTUPOBATh HE PEKOMEHYETCS.

JUnist BaHT U3 CTaJbHBIX KAHATOB PEKOMEHIYEeTCs IPUMEHSATh THIIb30KJIMHOBBIE aHKepHI (pHUC.
13.10) unu aHKepsl, 3aJIMBAEMbIC CIIJITABAMH.

JUId 3aJMBKM KOHIIOB CTaJIBbHBIX KAaHATOB B aHKEpax PEKOMEHAYETCS NMPUMEHATH CIUIAB
mapku LIAM 9-1,5J1 o 'OCT 21437-95.

Jlnst neraneil aHKEPOB CTAJIbHBIX KAHATOB PEKOMEHAYETCSI IPUMEHATh cTallb Mapku 295-111
0912C-4 mo I'OCT 19281-89*, a Takxke cranp mapok 20-0-T u 45-6-T mo 'OCT 1050-88 B
HOPMaJIM30BaHHOM COCTOSTHUM.

a. b.

4
A—

1 — BaHTa; 2 — XBOCTOBHUK; 3 — KOHTaKTHasl cBapka; 4 — TO ke, AyroBas.

2

Pucynok 13.8. AHKepbI BAHT U3 CTEPKHEBOH CTAJIH, peryJupyeMbie ¢ IOMOIIbIO
XBOCTOBHKOB U3 CTAJM:
a — C PaCYCTHBIM COIIPOTUBJIICHHUEM, PABHBIM PACUCTHOMY COIIPOTUBJICHUIO MaTEpUajia BaHT;

6—c PaCYE€THBIM COIPOTUBJIICHUEM, MCHBIITUM PACYETHOTO CONIPOTUBIICHUA MaTE€pHrajia BaHT.

a. A A-A
== !

3 |7 21
6.

a—

1 — BanTa; 2 — KOpOTHIIH; 3 — cBapka; 4 — maiida.

Pucynok 13.9. Heperyaupyemblie aHKepPbl BAHT U3 CTEP:KHEBOM CTaJIN, BBITIOJIHIEMbIE C
MOMOIbI0 IPUBAPEHHBIX 3JIEMEHTOB:

a — KOPOTEHIIIEH; 6 — MIaiobI.

1 — BanTa; 2 — THIB3a; 3 — KIIWMH; 4 — OIOpHAs raika.

Pucynoxk 13.10. 'njib30KJIMHOBOM aHKeP JJI51 BAHT U3 BHICOKONPOYHOM NMPOBOJOKH H
CTAJBHBIX KAHATOB

13.18. BaHTbl U3 CTEp>KHEBOW apMAaTYpHOW CTald JOJDKHBI, KaK MPAaBUIIO, PAacCMoJlaraTbCs

BHYTpU OCTOHA W MMETh 3AIUTHBIA CJIOW TONIIUHOW He MeHee 25 mM. st 3Toro obosouka B
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OOJIBIIMHCTBE CIy4yaeB AOJDKHA ObITh peOpuctoil. Ilpu sTom pebpa MOryT BXOAUTH B COCTaB
IUIT TIOKPBITUM WM KOHCTPYUPOBATbCSd B BUJAE OTICIBHBIX 3JIEMEHTOB, MOABEIIECHHBIX K
BaHTaM. Kak peOpucteie, Tak U TJaJKue IUIMTHI PEKOMEHIYETCs MpeayCcMaTpuBaTh U3 JIETKOro
0eToHa ¢ YKJIaJIKOH 10 HUM 3(PPEKTUBHOTO YTETUTUTEIS.

13.19. [Ins 3amuThl BaHT M3 BBICOKONPOYHOM CTaJld OT KOPPO3UU PEKOMEHAYETCS
OPUMEHSTH IPEUMYILIECTBEHHO OLIMHKOBAaHHbBIE KAaHATHI.

BaHThl Takke MOTYT OBITH MPOIYIIEHBI BHYTPU TPYOOK, 3aIOJHSIEMBIX ITOCIE HATSKEHUS
BAaHT LIEMEHTHBIM pAacTBOPOM IIOJ| JABJICHUEM WM CHEIHAIbHBIMH aHTUKOPPO3UOHHBIMU
COCTaBaMHU.

13.20. [IpenBapurenbHOe HaNpsKEHUE BUCSIYUX OOOJOYEK PEKOMEHIYETCsl OCYIIECTBIAThH
JOMKpaTaMy, C TIOMOILBIO NPUTPY3KH (BPEMEHHOM Harpy3Kol MM BEpPTUKAJIbHBIMU
OTTSKKaMHM), C TIOMOIIBIO YKJIAJKU B IIBBI MEX]y IUNIMTAMM OE€TOHA Ha HAIPSTaIOIIEeM LIEMEHTE.
BenuunHy npeaBapUTENbHOrO HAMPSKEHUSI HA3HAYAIOT C YYETOM MOTEPh HANPSKEHUS.

IIpy wMCHONB30BAHMU HANPATAIOLIETO IIEMEHTa IIMPHUHY I[IBOB MEXIY IUIMTaMH M HX
apMHpOBaHHE Ha3HAYAIOT U3 YCIOBUS JOCTHKEHUSI HEOOXOJUMOW BETMYHMHBI CAaMOHAMPSYKEHUSI.

IIpy mnpenBapUTEIbHOM HANPSHKEHUHM C TOMOIIBIO JOMKPAaTOB 3aMOHOJIMYMBAHUE
KOJIBLIEBBIX CTHIKOB MEXIY IUIMTAMU IPETyCMAaTPUBAIOT 10 HATSDKEHUS BAHT - C MPOIYCKAMU B
MeCTax, MPENATCTBYIOUIMX HATSKEHUIO BaHT.

[Ipu npeaBapuTeNbHOM HANPSDKEHUU C MOMOIIBIO NMPUTPY3KH, YKIaJbIBAEMOW Ha IUIUTHI,
NOJBEIIMBAEMON K BaHTaM WJIM CO3JaBA€MOM OTTSDKKAMH, 3aKPEIJICHHBIMHM B HIDKEJIEXKaluX
KOHCTPYKLHUSAX, CTBIKU MEXKIY IJIUTAMH 3aMOHOJINYUBAIOT.

13.21. [Ipu nmpoeKTUPOBaHUU BHUCSIYUX OOOJOUYEK OTPULIATENIBHONW TaycCOBOW KPHUBU3HBI,
IPEBApUTEILHOE  HAMpPSKEHUE KOTOPHIX  OCYILECTBISIETCS C  I[OMOILBIO  NPUTPY3KH,
BBI3BIBAIOICH YMEHbBIICHHE YCHJIUI B HampsAraeMblX BaHTAaX, PEKOMEHIYETCS CIeAyIOLIUH
HOPSIIOK TIPOBENIEHUS padoT:

a) YKJIaJKa ¥ 3aKpEeIUIeHUE IUTUT MOKPHITUS Ha CMOHTHPOBAHHOW M BBIBEPEHHOM BaHTOBOM
ceTH;

0) mpurpy3Ka mOKpbITHS,

B) 3aMOHOJMYMBAHME IIBOB, pACHOJaraéMbIX HOPMAJbHO K HECYUIMM BaHTaM, T. €.
KOJIBLIEBBIX IIBOB B IIATPOBBIX MOKPBITUAX U IIBOB, PACIOJIOXKEHHBIX BJIOJIb CTAOMIM3UPYIOLIUX
BaHT, B CEJIJIOBUIHBIX MOKPBITHSIX;

I') OCBOOOXJIEHHE IMOKPBITHS OT BPEMEHHOW Harpy3ku rnociie Habopa OETOHOM B HIBax
HE00X0UMOW TPOYHOCTH;

1) 3aMOHOJINYMBAHUE BCEX OCTAJIbHBIX IIIBOB.

13.22. JIns yMEHBIIEHHMsS] KpPAaCBBIX HW3TMOAIONMX MOMEHTOB 3aMOHOJMYHMBAHUE IIIBOB,
PacloJIOKEHHBIX MEXAY ONOPHBIM KOHTYPOM U KpallHUMHU IUIMTaMH, PEKOMEHIYeTCs
IPOU3BOJUTH B IOCIEOHIO odepenb. s 3aMOHOIMYMBAHMS 3THX IIBOB PEKOMEHIYETCs
UCIIOJIb30BaTh OETOH HA PACLIMPSAIOLIEMCS WIN HANPSTAIOLIEM LIEMEHTE.

13.23. B mpenenax miom@aad IUIAT JAOIyCKaeTcs MpeAycMaTpuBaTh MPOEMBI, HO IpHU
YyCIOBUM OOECleYeHHs MX HeCcyllell CIOCOOHOCTH B Ipolecce MOHTaxa. B mimrax,
IPUMBIKAIOIUX K KOHTYpY, HE PEKOMEHAYETCSl yCTpauBaTh IPOEMbI, YMEHBUIAIOIINE CEUECHUE
InThl 6onee ueM Ha 50%.

Pexomenganum no pacuery

13.24. Ycwmus u pedopManuu B BHUCSYUX OOOJOYKAX PEKOMEHIYETCS  ONpeNeNiTh
pacueToM METOJOM KOHEUYHBIX JJIEMEHTOB C YY€TOM TIEOMETPUYECKOH U (PU3NUECKOM
HEJIMHEHHOCTH.

JlonyckaeTcst yCUIINs B 2JIEMEHTAX BUCSUETO MOKPBITHS B MOHTaKHOW CTaluU ONPEIEIIATh B
JMHEMHON IOCTAaHOBKE B COOTBETCTBHMHM ¢ pekoMeHpanusamu mm.13.23 — 13.38 nacrosmero CII.

Pacuer cranbHBIX JeTajqeil W 3JEMEHTOB, BXOASAIIMX B COCTaB BHUCSYErO IMOKPBITHS U
paboTarommx B MpoLECCe MOHTaXa HIM SKCIUTyaTauuu Oe3 ydeTa OKpy»Karomiero OeToHa,
caenxyeT nmpou3BoauTh no ykazanusm CIT 16.13330.

[Ipu ompeneneHuM pacueTHHIX YCWIMHA B OMOPHOM KOHTYpE M BaHTax IMPEIBAPUTEIBHO
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HaNpsSraéMblX KOHCTPYKIUI HEOOXOAMMO YYHUTHIBaTh YCHUJIUS, BO3HHMKAIOUIME B Ipoliecce
MOHTa)Xa KOHCTPYKLIMU U 3aBUCSIIUE OT IMPUHSATOIO B MPOEKTE CIIOcoOa ee MpeaBapuTeNbHOIO
HaIPSKEHUS.

Pac4yer 000J109eK ¢ painaibLHON U MEPEKPECTHON CHCTEMAMH BaHT

13.25. Pacriop H (ropu3oHTajbHas MPOEKIUS YCHIIWS) BaHTHl 00OJIOYEK C pagualbHOMN
CCTKOI\/JI, B KOTOpOI\/JI BAHTLI PACIIOJIOXKCHBI C OJMHAKOBLIM YTJIOBBIM IIIArom, a 06pa303aHHa$[ nMHu
10T PAaBHOMEPHOW HArpy3KOil NMOBEPXHOCTh MMEET B LEHTPE TOPH3OHTAIBHYIO KacaTelIbHYIO
TUIOCKOCTH (puc. 13.11), onpenenstor o hopmyiie:

_qUH’3

of (13.1)

Il @ — YTJIOBOU IlIar BaHT, pa;

F — PaAcCTOSTHHE MEXY NMPOCKIMSIMHU Ha TOPHU30HTAIBHYO IIOCKOCTD Y3J1a CETH M TOYKH
KPETUICHUsI BAHTHI K OTIOPHOMY KOHTYPY (paaryc-BEKTOP);

f— cTpena mpoBUCAHMSI BAHT.

|qree

1 — OmoOpHBINA KOHTYP; 2 — LEHTPaJIbHOE KOJbIIO; 3 — BAHTHI
Pucynox 13.11. PannajibHasi BAHTOBAsI CeTh ¢ TOPU30HTAJIBHON KacaTeJIbHOM B y3J1e

JlnvHa BaHT L onpenenstoT no GopmMyie:
9
L=r 1*?’72 : (13.2)
rne: n=f/r
3HavYeHWE TPOJOJIBHONW CHIIBI NN, NEWCTBYIOIICH B JIOOOM CEYEHHUH OMOPHOTO KOHTypa W

HOCHTPAJIBHOI'0 KOJIbLA IMPU YCIOBHUU OTCYTCTBUA B HUX I/IBFI/IGaIOH_II/IX MOMCHTOB, HaxXoJsdAT H3
BBIPpAXKCHUA:

N:$\/a4—x2 (>-1?) (13.3)

MakcumanbHass ¥ MUHHMaibHas  CcWiibl N JCHCTBYIOT B TOYKaX C KOOpJAMHATAMH,
COOTBETCTBEHHO. (x = 0; y =+ b); (x ==* @; y = 0) 1 UX 3HAYCHUS PaBHBI

max:qazb; ]vain:qab2
6 f 6f

13.26. Jlns obecrnedyeHuss yCIOBHO OE3MOMEHTHOTO COCTOSIHHSI C)KaTOro KOHTypa
paguanbHOM CETH C IOCTOSIHHBIM YIJIOBBIM IIIAIOM BAaHT IIPU PAaBEHCTBE YCUJIUN B BaHTaxX
HEOOXOUMBI CJIEIYIOIINE YCIOBUS:

a) Harpy3Ka Ha 000JIOUKY JTOJIKHA OBITh PABHOMEPHO pacmpeIelIeHHOH;
0) MpoeKIus y3ia CeTH B IUIaHE JTOJKHA COBIMAJATh C OJAHUM M3 (JOKYCOB BJUIMIICA, KOTOPHIH

U B 3TOM ClIydae SBJISICTCS €AMHCTBEHHO BO3MOXKHOU (POpMOII GE€3MOMEHTHOTO KOHTYpa (pHC.
13.12);

(13.4)
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B) YIOJI IOJIX0/1a f BaHT K Y31y B BEPTHKAJIBLHON TUNIOCKOCTH JOJDKEH U3MEHSTHCS TI0 3aKOHY:

3
r
,[5’:77-[—3—1J (13.5)
b
Pacriop BaHnT H Takoi CETH ONpPEesIIoT Mo hopMyIie:
3
p=4ab (13.6)
6f

"y
)
N~

Pucynox 13.12. PaguajbHO-BaHTOBasi CHCTeMa € Y3J10M B hoKyce dJIINIca

—

*k

13.27. IIpu KpyroBoM O4€pTaHWUU OMOPHOIO KOHTYpA U PACIIOJIOKEHUHU y3Ja paaHaIbHOMN
ceTu B LeHTpe kpyra a = b = R, = 0; H u L onpexnensitor no ¢opmyinam (13.1) u (13.2) npu
r = R = const, 3Ha4Y€HHE NPOAOILHON CUIIbI N ONpeAesstoT no Gpopmyie

3
n=1R
6f

13.28. Kputnueckyro nponosbHy0 cuily Ny B INIOCKOCTH KPUBHU3HBI KPYTOBOI'O ONOPHOTO
KOHTYpa PEKOMEH]IyeTCs ONPEEIISATh 10 popMyIie:

N, =2Jdk,, (13.8)

(13.7)

39 .
—;
24n
A — n3ruOHast )KECTKOCTh KOHTYpa.
13.29. ®opma BUCSUYCH MATPOBOI 000JIOUKH KPYTrOBOrO O4YepTaHus B TuiaHe (cM. puc. 13.3)
U BCIIMYMHA PACYCTHBIX YCWJIMA B €€ 3JEMCHTaX MpH 3aJlaHHOW Harpy3Ke OmpeaesseTcs
CJICIYIOUIMMH T€OMETPHUUECKUMHU ITapaMeTPaMu:
- pamuycoM KOHTypa R;
- BEJIMYMHOH MMObEMa EHTPAIBHOTO KOJIbIIAa HaJl YDOBHEM KOHTYPHOTO KOJIBIIA f1;
- YIJIOM HaKJIOHA BaHT Y KOHTYPHOTO KOJIbIIA O] UJIM Y IIEHTPAIbHOTO KOJbLIA f3).
[Ipu paBHOMEpHOH Harpy3ke Ha MOKPHITUE BENUYUHBI 771 = f1 / R, oy ¥ 1 CBsI3aHBI MEXIY
c000i1 OTHOLIEHUSIMU

rne k=

3n—a m-a, _ pBi-a
=— = =v . 13.9
pi=0 e (139
JInst obecriedeHust Hapy>KHOTO BOJOOTBOA C MOKPBITHSI CIIEAYET BBITOIHATE YCIOBHE
a1 >0, (13.10)

a yKJIOH KpOBIM [ B ILEHTPE HE [OJDKCH TNPEBBINATH TNPEACTHHO OIyCTHMOTO HOPMaMHU
3HaueHus [f] .

13.30. ITpoekTHasi TeoMeTpHUsi MOKPHITHS OOECIeYMBACTCS TOYHBIM Ha3HAYCHHEM JIJTMHBI

BAHT
L=R\1+n} +18V*. (13.11)

3HavYeHHE pacropa BaHT ONPEALIISIIOT 10 popMyIie:
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_qua
6v

H (13.12)

PacuetHyro npononbHyto cuiy N B KOHTYPHOM M IICHTPAJIbHOM KOJIBLIAX OINPEIEIISIOT 110
dbopmyre:

_qR’

6v

N

(13.13)

13.31. Ilon6op cedeHuit 31eMEHTOB ClIEeIYET NPOU3BOIUTH MO YCUIIUSM, COOTBETCTBYIOIIUM
OUYEPTAHUIO MOKPBITUS JI0 MPOSIBIIEHUS 0CA/I0K OCHOBAaHUS LIEHTPAJIbHON OMOPHI U ONOP KOHTYpA.
['eomeTpuueckue nmapaMeTpbl HAYaIbLHOIO OYEPTAHUS ONPENEIIA0T O hopMyIam:

2
y=Jr 1—10R—§—5(R—5J ; (13.14)
2R fi )
771 :%+§9

IIpU 3TOM OOJIPKHO BBITIOJIHATBCS YCIIOBHUC

ky &
> . 13.15
Uyl k1 ( )
B ¢opmynax (13.14), (13.15):
30,+q, Rf
ky =11 B0 i+4, 7) (13.16)

(3Q1 +4, R)2 +0,2 qé R*’

rae 01— BEC ydyacTKa OIOPHOI0 KOHTYypa C IJIMHON, paBHOM IlIary BaHT;
E=es/R;

es — B3aMMHas 0caJika HEeHTpaJlbHOU U nepudepuitHoil onop;

do=q O R.

13.32. Ilpu aeiicTBUM paBHOMEPHO pacCHpeeICHHON HArpy3Ku KPUTHYECKYIO MPOJOJIBHYIO
cuity N, B OOPHOM KOHTYPE IATPOBOM 000TOUYKHU U3 IIIOCKOCTH €T0 KPUBU3HBI ONIPEIEISIFOT TI0

dbopmyre:
_-1fBC kR
(B+CR2)R* T

, (13.17)

cr

TAC 11— KOJHUYCCTBO BOJIH IIPU IMOTEPC yCTOﬁ‘-IHBOCTH, 3aBUCAIICC OT HAJINYUA U KOJIMYECCTBA
CBSI3EH;

B — ’ecTKOCTh KOJIblIa Ha U3TH0 U3 TUIOCKOCTH €T0 KPUBHU3HBL

C — KECTKOCTh Ha Kpy4YEHUE;

ky=12nlk,. (13.18)

Kputnueckyro npofonapHyto cuiy N, B ONOPHOM KOHTYpE B IUIOCKOCTH €TI0 KPHUBHU3HBI
onpenensor no ¢popmyie (13.8), B koTopoit k, onpenenstor no popmyse

5q
k,=—21. 13.19
Sy ( )

13.33. IIpu pacuere HEHTPaIbHOW OMOPHI CAEAYET YUUTHIBATH CIy4YalHbIN SKCLEHTPUCUTET
MPOAOJBHOTO YCWIMS, BEIMYMHY KOTOPOTO MPUHUMAKOT paBHOM (0,1 pamuyca Kpyrioil omopsl
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wm 0,1 paguyca BIUCAHHOW OKPYXHOCTH, €CJIH IOTIEPEYHOE CEYCHHE OIMOpPhI MMEET (hopMy
MHOT'OYTOJIbHUKA.

13.34. Jlna panyranbHON BaHTOBOW CETH CHCTEMa MOTOHHBIX pacnopos Hs, odecrieunBaromias
YCIIOBHYIO 0€3MOMEHTHOCTh KOHTYpa IJIABHOT'O OYEPTaHMs, ONIPEEIIAETCS BBIPAKECHUEM:

G

Hy=—7F75—,
prsin”y

(13.20)
I7ie Y — YroJ MeXAy MPOoeKIrel BaHThI (painyCOM-BEKTOPOM 7 TOUKH) U MOJOKUTEIbHBIM
HallpaBJIEHUEM KaCATEIIbHOM;
C; — mnpousBoOJbHAs IOCTOSIHHAsA, PaBHAs MOMEHTY IIPOJOJIBHOM CHJIBI B KOHTYpE
OTHOCHUTEJIBHO LIEHTPAJIBHOTO Yy3J1a CETH;
£ — Paauyc KpUBU3HBI KOJIBIIA.
CoOTBETCTBYIOLIYIO CUCTEMY PAacOpoB H, Ha €AMHMILY YIJIa OIPEAEIIAIOT 1o GopMyie:

Hy=—S1_ (13.21)
psin” y
WIH
2 2 "
re+2r'c—rr
H,=C, 3 , (13.22)
rae r' m r" — mepBas W BTOpas MNPOU3BOAHBIE IO YNy @ MEXKIYy HadaJbHbIM

(MKCHUPOBAHHBIM HAIPABJICHUEM U PAIUYCOM-BEKTOPOM.

Harpyxenue paauvanbHbBIMM CHJIAMH B COOTBETCTBUM C 3TUMH (OpMYJaMH SBISETCS
HEOOXOMMBIM U JIOCTaTOYHBIM YCJIOBHUEM YCIOBHOW OE3MOMEHTHOCTH KOHTYpPa IPOU3BOJBHON
(bopMmBI.

ITpu 3ananHOM rpaduyecky O4epTaHUU ONOPHOTO KOHTYpA B IUIaHE MJIM I'POMO3IKOCTH €ro
AQHAJTUTUYECKOTO BBIPAKEHUSI KOHTYP pa30OMBaIOT Ha OTPE3KU M HEOOXOAMMBIEC 3HAUEHus »' u r”
BBIUHUCIISAIOT PA3HOCTHBIM METOAOM.

CBs13p MEX]ly IOTOHHBIM U YTJIOBBIM pacliopaMu ONPEAEIAETCS BIPAXKEHUEM:

Hgr=H,siny. (13.23)

Jns cucteM pacrnopoB /, 00ecneuMBaIONIMX YCIOBHYIO O€3MOMEHTHOCTh YYaCTKOB
KOHTYpa, UMCIOIIUX OYCPTAHUA:
- npsimonuHennbie: H = 0;
- JIyTH OKPY>KHOCTHU, HEHTP KOTOPOH coBNajaet ¢ nomnocom cui: H, = Ci/p = const.
Criygaro CcKkauko0oOpa3HOTO HM3MEHEHHsS paauyca KpUBWU3HBI B KAaKOW-IIMOO TOYKE TIpU
COXpPaHEHMH IUIABHOCTH IOBOPOTA KacaTeabHOIN OTBeUaeT pa3pbiB pyHKUUHU H.
[Tpu mepenome ocu KOHTypa Uil COXpAaHEHHS €r0 MOMEHTOB B TOYKE IeperoMma CIeayeT
HOPUIOKHUTE COCPEOTOUEHHYIO CHITy H, onpezensemMyto 1o hopmyie:

C
_4
H=="(ctgy, ~ctgy, ), (13.24)
I /1 U Y5 — YIJIBI MEXKIY PaAMyCOM-BEKTOPOM I' M KacaTeIbHBIMU B TOYKE IIEPEIOMA.
Jl7ig KOHTypa TMOJIUTOHAIBbHON ()OPMBI BEIHUMHY TPOAOIBHOW cuibl N, AeHCTBYIOLIEH B
JTF000M CEYEHUHU KOHTYpa, OTPEACTISIOT 1Mo hopmyiie:
H,p sin” y .
N=————=Hg psiny. (13.25)
r
13.35. Bucsune o000MO0YKM C OPTOTOHAIBHOM CHCTEMOM BaHT PEKOMEHIYETCS
NPOCKTHPOBATh B BHUJAE MOBEPXHOCTEH SIMNTHYECKOrO Napabosonaa, TUnepOOoIMYecKoro
napaboonia win napadbononia BpalleH!s, ypaBHEHNs. KOTOPBIX IIPU MOJHOM HarpykKeHUU BaHT
UMEIOT COOTBETCTBEHHO BUI:
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x? y
z=f| —+=—

a2 2
X 13.26
Z_fa_z_fyb_z’ (13.26)
o= fx +y

rne f — crpena MpoBHCAa B LIEHTPE AJUIMIITUYECKOro mapalosionjga WM napabojonsa
BpallleHUs;
fv fy — CTpeisl IPOBUCA BAHT, MapaJUIENIbHBIX OCU X U Y TUIIEPOOINUECKOro Napabonona;
X, ¥, Z — J1€KapTOBBI KOOPANHATHI;
a 1 b — 1monyocu KOHTYpPHOT'O 3JUIHIICA;
R — panuyc KOHTYpPHOU OKPYKHOCTH.
[Toronnsie pacnopsl Hy, H, B BaHTaX ONPEAEISIOT IO (OPMyJIaMm:
JUTSL DJUTUIITHYECKOTO TTapabosonia

2 2
H, =%; H, =%; (13.27)
U1 runepooandeckoro napadosonia
2 2
sz%; H, = Z]lj (13.28)
JUTs1 Tapa0oJionIa BpalieHUs
2
. Ly (13.29)
4f

2
rAC p — AOMOJIHUTCIIbHAA HAIrpy3Ka OT HAIIPATaOIIUX BAHT Ha Im".
Pacnop B BaHTax ONpCACIAIOT KaK HIPOU3BCACHHUEC COOTBCTCTBYIOIICTO IIOIOHHOI'O
pacmnopa Ha paCCTOAHUC MCIKAY BaHTAMMU.

Pacuder 000.104€eK ¢ MOJUTOHAJILHOI CHCTEMOI BAHT

Pacuem noaueonanvrno-eanmosoti cemu

13.36. IlomuroHanbHO-BAaHTOBYIO CETh BHCSUEH OOOJOUKHM CJEAYET PacCUMTHIBATH II0
HecyIlel CIIOCOOHOCTH Ha MOJHYIO PacdyeTHYI0 Harpy3Ky OT COOCTBEHHOI'O Beca MOKPBITHS U
CHEra, pacrojOX€HHOr0 Ha BCEHl €ro MOBEpPXHOCTH, IpPU 3TOM CIEIyeT YUYUTHIBATh
HEPAaBHOMEPHOCTH CHETOBBIX 0Ti0keHuM cornacHo CII 20.13330. KoHTypHbIE U YIJIOBBIE BaHTBI
PacCUUTHIBAIOT KaK CUCTEMY TMOKHMX HHUTEH, MPUKPETJICHHBIX K y3/1aM 00IIell BAHTOBOM CETH, U3
yCIIOBHSI paBHOBecHs ee y3lI0B. B kadecTBe mpumepa Ha puc. 13.13 npuBeneHa cxema Hecylen
CUCTEMBl BHCSIYETO TOKPBITHUSA JJs KBAJApPAaTHOrO 314aHUs pa3MepoM 48x48 M B IUIaHe.
KoHTypHBIE BaHTBI pacHoOJOXKEHBI C LIAroM 3 M IO NEepUMEeTpaM KBaJpaToB, YIJIOBbIE — IO
HampaBlieHusM auaroHaned tana (puc. 13.13,a). [lo BaHTaMm ynOXKEHBI Kele300€TOHHBIC
i Th (puc. 13.13,0).

13.37. Pacuer KOHCTpPYKIMM PEKOMEHIYETCS HAuYMHATh HCXOHIs M3 3aJaHHOH (HOpMBI
paBHOBECHSI BHUCSIYETO TOKPBITUA MPU IMOJHOHW PABHOMEPHO pAaCIHpECICHHON pacyeTHOU
Harpyske. 3atem, Mpearnoaras, 4To UCXOAHAas T€OMETPHUsl KOHCTPYKIIMH COOTBETCTBYET (opme
paBHOBECHUS] BAHTOBOM CETU U3 HEPACTSXKUMBIX HUTEH, AJIMHA KOTOPBIX PaBHA JUIMHE 3arOTOBKH,
pacyeToM B YIPYrol CTaJAuU MOCIEA0BATEIbHO ONPEAEIISIOT:

- pacueTHbIE yCUJIUS BO BCEX 3JIEMEHTaX CUCTEMBI U IUIOLIAAN X HONEPEYHbIX CEUEHUI;
- HMCXOJHYIO (HaYaJIbHYIO) T€OMETPUIO CUCTEMBIL;

134



- AJIMHBI 3arOTOBOK KOHTYPHBIX W YTJIOBBIX BAHT A0 IMPUIIOXKCHUA HArpy3KH.

6.
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a — CXeMa BaHTOBOM CETH; 6 — cXeMa KeJIe300€TOHHOI 00010YKHI

Pucynok 13.13. KOHCTPYKTHBHAsl cXeMa MOJMIOHAJIbHO-BAHTOBOI0 BUCAYEro
NOKPBITHS VA 31aHUs pasMepoM 48x48 m B mi1ane

13.38. PacueT KOHTYpHBIX BaHT MPOU3BOSAT B CIECAYIONIEH MOCIEA0BATEIbHOCTH:
- 33J]a10T BEJTUYHMHY CTPEIIKH TMpOBeca f| MEPBOii (OT OMIOPHOTO KOHTYPA) KOHTYPHOUH BaHTHI
U OTIPEIEIISIOT pactop H| mepBOil KOHTYPHOUM BaHTHI 10 (hopMyJie:

2
qpr i
H =—— (13.30)
8 1
1
Il€ ¢, — PABHOMEPHO pacHpeseleHHas pacyeTHas Harpy3ska Ha 1 M JUIMHBEI
TOPU30HTAJILHOM ITPOEKIIMM BAHTHI,
[} — BenMYMHA MpoJIeTa NEPBOM KOHTYPHOI BaHTHI;
- 33/1a10TCs yCIIOBUEM PAaBEHCTBA PACIIOPOB /1 BCEX KOHTYPHBIX BaHT:
2
q.,. 1
H =H=-"— (13.31)
8fi
- OIpENeNSIIOT CTPEJIKH ITPOBeca fi KOHTYPHBIX BAHT IO GopMyIie:
I?
fi=h z_ (13.32)
1

r7ie i — HOMep KOHTYpHOU BaHThI (0T 1 10 ko), cuurtas oT koHTypa (cMm. puc. 13.13);

ko — KOJIMYECTBO KOHTYPHBIX BAHT Ha Ka)X/IOM y4YacTKe MEXIY YIJIOBBIMH BaHTaMH
(T. €. KOJTMYECTBO THOKUX KOHTYPOB B CUCTEME);

[; — BenMUYMHA MPOJIeTa KOHTYPHOW BaHTHI i.
PacuetHoe mnponmonsHOE ycwine 1; B NPOU3BOJBHOM CEUYEHHH i-i KOHTYPHOM BaHTBI

OTIpeAeNstoT o Gopmyre:
—JH*+0?, (13.33)

135



rae (J; — ToNepedHas CWia B OJHOINPOJCTHOW IMApHUPHO-ONEPTON Oalike mpH
HarpysKke ¢
OpauHaTel JMHUM paBHOBECHS] ); KOHTYPHBIX BaHT, HW3MEPEHHbIE OT TOPHU3OHTAIH,
NPOXOJAIICH Yepe3 LEHTPhI Y3JI0B CONMPSHKCHUSI KOHTYPHBIX BAHT C YIJIOBBIMH MPH PacuYeTHOU
Harpy3Ke, ONpeaessitoT o GopMyIie:

_Mi

Vi T (13.34)

rae M; - u3rubaronii MOMEHT B CEUEHHH X OJHOMPOJICTHOW MIAPHUPHO-OTIEPTOM
0aJKH POJIETOM /; OT HATPY3KH G-

CoOTBETCTBYIOIIME 3HAYEHUSI TAHTEHCOB YIJIOB HAKJIOHA KOHTYPHOM i- BaHThI HAXOJSAT 110

dbopmye:

9,
iga, 7R (13.35)

13.39. Jlns ompeneneHust pOpMbl paBHOBECHS CHUCTEMBI YIJIOBBIX BaHT IPU PacUyeTHOU
Harpyske:

a) OINpEeAeNsAloT BEJIWYUHBI COCPEIOTOYEHHBIX HArpys3oK, IEpelJalouMxcs B y3jlax
COTNPSDKEHHSI OT TPHMBIKAIOMIUX KOHTYPHBIX BaHT (puc. 13.14); mpw 3TOM BEIMYMHBI
TOPU3OHTAIILHON U BEPTUKAIBHON COCTABIIAIOLIUX Y3JIOBOM HArpy3KH ONPENEISIIOT OTAEIBHO, a
TOPU30HTAIBHYIO COCTABIAIONIYIO Y3JIOBOM HAarpy3Kku Hp JUld KBaApaTHOTO IUIAHA ONPEACISAIOT
KaK T€OMETPUUECKYI0 CYMMY PacropoB, MPUMBIKAIOLINX K Y37y KOHTYPHBIX BaHT, 10 ¢popMmyJie:

H,=141H. (13.36)
b
2 K
0 ¢
1 Y Hp
2| \ Hp
Y g 3 Hp
v2 503
d, d ¢ %
J

vY

Pucynox 13.14. PacyeTHasi cxeMa CHCTeMbl YIVIOBBIX BAHT B NOJHMIOHAJIBLHO-BAHTOBOI
cucreme

BeprtukanbHasg cocraBisitomas  y3JI0BOM HAarpy3kd V; paBHa CyMMe€ BEpPTHUKaJIbHBIX
COCTABJISIOIIUX OIOPHBIX PEAKLMM ABYX IIPUMBIKAIOIIUX K Y3JIy KOHTYPHBIX BaHT U Harpy3Ku OT
Beca Y3JI0BOM KOHCTPYKIMH U JPYTHX 3JIEMEHTOB MOKPBITHSA, OMUPAIOUINXCS HEMOCPEACTBEHHO
Ha y3e;

0) 10 HaliJICHHBIM BEJIMYMHAM Y3JIOBBIX HArpy30K OMPEENsIOT OMOpHbIC peakuuu XV, XHp
CUCTEMBI YTJIOBBIX BaHT U3 BBIPAXKECHUI:

ko

IV V=WV + otV s (13.37)
i=1
SHy=kyHp; (13.38)

B) HaXOJST TAHT€HCHl YIJIOB HAaKJIOHA CUCTEMbl YIJIOBbIX BaHT (cMm. puc. 13.14) Ha Bcex
y4acTKax MEeXIy y3JaMu 1o GopMyiam:
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D

2V
S — fg(ﬂzzm, P =—————=— HuT. 1, (13.39)
D D

2H,
rje [ — HOMep y3J1a;

I) MO yIjlaM HAakKJIOHa ¢ U PACCTOSHHUSAM MEXAY Y3JlaMU IO TOPU3OHTAIU OINPEIEISIOT
OpIAMHATHl JIMHUM pAaBHOBECHS CHUCTEMBbl YIJOBbIX BaHT. [lomydeHHass joMaHas JIMHUSA
COOTBETCTBYeT (hopMe paBHOBECHs HIDKHEH YTJIOBOI BaHTHL. Bce ocranbHBIE YIIOBBIE BaHTHI
pacnojiaratoTcs BbIIIE HAa PACCTOSHUAX, PABHBIX PUHATOMY LAy YIJIOBBIX BAHT IO BEPTUKAJIH.

13.40. /1151 KOHTYPHBIX BaHT MaKCHUMAJIbHbIE MPOIOJIbHBIC YCUTUS B BAHTAX OIMPEAETSIOT 0
dopmyne (13.33), nmoxacraBnsast BMecTo (J; BEPTHKAIBHYIO COCTaBIISIONIYIO OMOPHOW pPEAKIUU
BaHTBI. YCUJIUS B YTJIOBBIX BaHTaX JOCTUTalOT MaKCUMalIbHOTO 3Ha4eHHs Ha ydacTtke 0—1 (cm.
puc. 13.14), mpuMBbIKarOIEeM K ONOPHOMY Yy3]1y CHCTEMBI, IJle IpoaosibHOe ycunue Ip (o-1) B
Ka)XJI0M YIJI0BOM BaHTE PaBHO

Hp

D (13.40)
CoS @,

T, D(0-1)

CeueHMs] KOHTYPHBIX M YTJIOBBIX BaHT MOJOHMPAIOT MO YCUIIUSM, MOJYYSHHBIM MPU pacuere
CHCTEMBI Ha MOJIHYIO PACYETHYIO HArpy3Ky MO BCEU IUTONIAAN TOKPBITHS.

[Tocne omnpeneneHuss TEOMETPUUYECKUX MAPaMETPOB BUCAYEM CUCTEMBI B PACUYECTHOM

MPEIETHbHOM COCTOSHUU W TIOJ00pa CEYSHU €€ OCHOBHBIX 3JIEMEHTOB ONPEICISIFOT JTUHBI
3aroTOBOK BaHT (JITMHBI BAHT B HCXOJIHOM HEHArpyKEHHOM COCTOSIHHH).

PacueT KeCTKOCTH, TPEHINHOCTOHKOCTH H Hecyllel CrocoGHOCTH 000109KH

13.41. Ycunus [ pacuera KECTKOCTH M TPELIMHOCTOMKOCTH OOOJIOUKH JOITyCKAeTCs
ONpeseNATh  pacuyeToM OOOJOYKM B YNPYrod CTaAMM Ha Harpy3kH, HPUIOKEHHBIE IOCHe
3aMOHOJINYMBAHUS O0OJIOUKH.

[Ipu sTOM:

- KKIbIH KBaJpaHT OOOJOYKM (Y4aCTOK MEXAY YIJIOBbIMH BaHTaMHU) pacCcMaTpUBAIOT

OTJEIBHO;

- YYUTBHIBAIOT, YTO B IIOTIEPEYHOM HANpaBJICHUH (BIOJh KOHTYPHBIX BaHT) 000JI0YKa

paboTaeT B OCHOBHOM Ha pacTsKEHHE, a-B MPOAOJIbHOM — Ha M3rud, a nedopMmaluu CABUra B

000JI04KE BBUAY UX MAJOCTU HE YUUTHIBAIOT;

- BIIMSIHUEM BEPTUKAIbHBIX MEPEMELICHUH YTJIOBBIX BAHT Ha HANPSXKCHHOE COCTOSHHE

000JI04KH peHeOperaroT.

13.42. [IpenBaputenbHbIM KOHCTPYKTUBHBIM KPUTEPUEM JIOIyCTUMOCTU pacueTa 000JI0UKU
KaK JIMHEHHO neopMHpyeMOl CHCTEMBI MOXET CIY)KUTh BBICOTA pebep, KOTOpYIO
pekoMeHayeTcs Ha3HauaTh He MeHee 1/250 ob1ero nposiera KOHCTPYKUUH L.

JUis  TOKpBITUM Ha KBaApaTHOM IIJJaHE TMPU ONUPAHMM OOOJOYKHM IO KOHTYpY
peKoMeHayeTcs JIi OLUEHKH J1e(OpMATUBHOCTH OOOJOYKM MpPH pa3lIUYHbIX pa3Mepax ee
AJIEMEHTOB MCIOJIb30BaTh SMIIUPUUECKUN KPUTEPHUM KECTKOCTH K :

_Ey L,
2
rne l.s — TPUBEACHHBIH MOMEHT MHEPLHHU MONEPEeYHOro CEYeHMs IMPOAOJIBHOro pedpa

000JI0YKH C YUETOM TOJIKH TUTUT;

1, — KOJIMYECTBO MPOI0JIbHBIX pedep 000I0UKH B OJTHOM HalpaBJIeHUY;

L — BenuunHa o0riero nposeTta o0onouku (cM. puc. 13.13).

IIpu Ks > 1,2 kH reomerpuueckyo cxeMy OOOJOYKM JOMYCKAeTCs CUYMTATh
Henedopmupyemoii. [lpu HapymieHMH STOTO YCJIOBHS BBICOTY pedep IHUT 000JI0YKU
PEKOMEHYETCs YBEJTUUUTb.

Kpurepuii Kg nomyckaercss HCIONb30BaTh IIPU YCIOBUM, YTO BEJIMYMHA DPABHOMEPHO
pacripe/ielIeHHON Harpy3Ku OT CHera He MPEBbIIIAeT Harpy3KH OT COOCTBEHHOTO Beca OKPBITHS.

13.43. Ilpu pacuere mnpeaBapuUTEIHLHO HANPSHKEHHOW OOOJIOYKH, ONEPTOM HAa CHUCTEMY

Ky : (13.41)
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YIIIOBBIX BaHT U II0 KOHTYPY, OHOPHLI HA KOHTYpPE NPUHUMAIOT MOABM)KHBIMUA B MPOAOJIHLHOM U
MOTEPEYHOM HampaBleHUsX. PacueTHyro cxeMy BHUCSYEeH OO0OTOYKM TNPUHUMAIOT B BHIE
NEPEKPECTHOM BAaHTO-0aJIOYHOW CHUCTEMBI. Pacuer Npou3BOAST METOAOM CHWJI, IpUHHUMAs B
KAueCTBE JIMITHUX HEM3BECTHBIX BEJIMUYUHBI PACTIOPOB KOHTYPHBIX BaHT.

Peakiiuu B3aumMonecTBUSI MEXIy BaHTaMH M OajKaMH OINPEACIISIOT o popmyiie

R, :¥Hi by, (13.42)
li

rae R — peakiusi B3auMOJICHCTBUS [ — i BaHTHI ¢ O6anKoii k;

H; — pacnop i — i1 BaHTBHI;

by — m1ar 6anox (MpoIOIbHBIX pedep 000I0UKN).

[Tonarast H;= 1, onpeaenstoT y3JI0Bble HATPY3KHU OT €AMHUYHBIX HEM3BECTHBIX B OCHOBHOM

CUCTEMC U COOTBETCTBYIOIIUC 3TTFOPBI MOMCHTOB B Oankax u HOPpMaAJIbHBIX CUJI B BAHTAaX.

Pacuer 0007109KH 1O Hecylueﬁ CIIOCOOHOCTH METOA0M NMpeacjJbHOro paBHOBECUA

13.44. Pacuer Hecymieil CrOCOOHOCTH BUCSYCH OOOJIOUKH IMOJTMTOHAILHO-BAHTOBOTO THIIA
METOJIOM TPEACILHOTO PAaBHOBECHSI MPOU3BOIAT B COUYETAHHHM C OOIIMM pEIICHHWEM 3aJadyd O
pacuete TuOKoi ynpyroit HuTH. Pacuetr ocHOBaH Ha CIIEIYIONTUX MMOJIOKEHUSX:

-KOKIpIA KBagpaHT OOOJIOYKM pacCMAaTPUBAETCS KaK BHCSYas KOHCTPYKIUS C
HECMEIIIaeMbIMH OIIOPAaMU, PACIIOJIOKEHHBIMH IO JIMHUSIM YTJIOBBIX BaHT;

-B MPEAETbHOM COCTOSIHUM 00O0JIOUKa paslensieTcsl TPellMHAMU Ha MPOJOJIbHBIE MOJOCHI,
OIEepThIE HA KOHTYPHbIE BaHTHI, U pabOTAET KaK BaHTO-0aJI0UHAsI CUCTEMA;

- IcYepriaHue Hecyled CrnocoOHOCTH O0O0JIOUKH HACTYIMAEeT BCJEICTBHE OAHOBPEMEHHOIO
NOSIBJIGHHUS TEKYYeCTH B KOHTYPHBIX BaHTaX M 00pa30oBaHUs IJJACTMYECKHUX UIAPHUPOB B
POJOTBHBIX pedpax (0ankax);

- IUTACTUYECKUE MIAPHUPHI B MPOIOIBHBIX pedpaxX pacroiararoTcs Ha JIMHUHM MEpecedeHust
3THX pedep ¢ OAHOM U3 OIMKANIINX K OMOPHOMY KOHTYPY BaHT;

- B IIPE/IETIbHOM COCTOSIHUU YYaCTKU MOBEPXHOCTU 000JIOUKHU MEXY JIMHUEH pacioioKeHus
IUTACTUYECKUX LIAPHUPOB U OTIOPAMH OCTAIOTCS MO (opMe OIU3KUMU K IIMITHHIPUYECKUM.

Pacuer onmopHOro Kourypa

13.45. PacyeTHbple CKUMAIOIUE YCWIHMS B ONOPHOM KOHTYpE IOJUTOHAJIBHO-BAaHTOBOM
CUCTEMBI ONPEAEISAIOT TyTEM F€OMETPUUECKOT0 PA3JI0KEHHSI ONOPHBIX YCUIIUI YITIOBBIX BaHT 110
HaIPAaBJICHUSAM 3JIEMEHTOB Yy3J1a CONPSDKEHUS YIJIOBBIX KOJIOHH C ONIOPHBIM KOHTYPOM C YYETOM
yCWINH B KOHTYpe OT TEMIEpaTypHbIX WU JApyrux BoszaedcTBuil. llpu HeoOxomumoctu
IPOM3BOJIAT MPOBEPKY KOHTYpa MO Ae(hOpMUPOBAHHOM CXEME C yUETOM €ro COBMECTHOM pabOThI
C KOJIOHHaMH.

13.46. OnopHBII KOHTYp IOJUIOHAJIbHO-BAHTOBOM CHCTEMBI PpAacCUMTHIBAIOT Ha
BHelLIeHTpeHHoe cxkatue no ykazanusim CII 63.13330. [Ipu sTom pacyeTHyO JIMHY /) OTIOPHOTO
KOHTYpa B TOPHU30HTAIIBHOM IUIOCKOCTH PEKOMEHIYETCS NPUHUMAaThb PABHOM Y4 MEpUMETpa
3laHus, a B BEPTUKAJIbHOW IIJIOCKOCTH — PACCTOSHUIO MEXAy KOJIOHHamu. Pa3mepsl
IIOTIEPEYHOI0 CEYEHHS IEMEHTOB OIOPHOTO KOHTypa PEKOMEHIYeTCs HAa3HA4aTbh PAaBHBIMH HE
menee [ /20.

KoncrpyupoBanue

Konucmpyuposanue obonouex ¢ paouanvrotl u nepekpecmuoll cUucCmemamu 6aHm

13.47. Ilpu BBIOOpE CHCTEMBI BAHT CJIEIyeT YYHUTBIBATh, YTO MO PAcCXOay apMaTypbl Ha
000JI0YKy B 11€JI0M, a TaK)Ke M0 pacxoay OeToHa Ha OMOPHBIA KOHTYpP OOOJOUYKH C pajHaibHON
CHUCTEMOM BaHT SKOHOMUYHEE 000JI0YEK, UMEIOIIUX NMEPEKPECTHYIO CUCTEMY BaHT.

13.48. g paananbHON BAaHTOBOM CHCTEMBI ONTUMAIIBHBIM SIBJISIETCA KPYTOBOE OUYEpPTAHHUE
OMOPHOTO KOHTYpa (YaCTHBIM CiIy4all 3JUIMIICA), TO3BOJISIONIEE YHU(PHUIHMPOBATH 3JIEMEHTHI
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0007109kl U obOecneunTh PabOTy KOHTypa Ha 000 cTaauu MOHTaxa. JlJis 3TOro IUTHTHI
000JI0YKH HEOOXOAMMO MOHTHUPOBATH KOJbIAMH, T. €. Mepel YKIaJKOW OYepeHOro psaa IUIUT
(KoJp11a) BCE MPEAbIAYIIHNE JOJKHBI ObITh 3aKOHUYEHBI (3AMKHYTBHI).

13.49. OGonouku ¢ paavaIbHOM CHUCTEMOM BAaHT JSJUIMITUYECKOIO OUYEpTaHUs B IJIaHE
PEKOMEHAYEeTCsI TPOEKTUPOBAaTh C BHYTPEHHHM KOJBIIOM B (hopMe DIUIHIICA, IOJ0O0HOTO
HapyKHOMY.

13.50. MuHuUMaIBHBI MEPUMETP BHYTPEHHETO KOJbIA OMNPENETSIOT W3  YCIOBUSA
pa3MeIlieHHs B HeM aHKEPOB BaHT.

KoHcTpyKuus KoJbIia T0JDKHA 00eCTIeYrBaTh €T0 JKECTKOCTh B TOPU30HTAIBHOMN TUIOCKOCTH
IIPY MOHTaKE BaHT U ILITUT.

13.51. IleHTpayibHYI0 ONOPY IIATPOBBIX OOOJIOYEK PEKOMEHIYETCS MPOCKTHPOBATH
KEJIEe300€TOHHOM C KPYIJIBIM TMOMEPEYHBIM CEYEHHEM M3 BBICOKOMPOYHBIX OETOHOB WU
TpyOOOETOHHOIA.

13.52. 3akpemneHue BaHT B KOHTYpe JOIMyCKAeTCs MPOSKTUPOBAThH KaK C yIIOPOM B OMIOPHYIO
IUTTY HA HAPYXXHOW TPaHW KOHTYpa, TaK U COCAMHEHUEM C BBHITYCKAMH HA €r0 BHYTpPEHHEU
CTOpOHE.

JInst 3aKperuieHus] BaHT C YIOPOM Ha KOHTYpe B KOHTYPHOM KOJIBLIE IMPEIyCMaTpUBAIOT
3aKJIaHble TPYOKU AMAMETPOM, AOCTATOYHBIM IS MPOIYCKa aHKEPHBIX YCTPOMCTB BaHT. YTOI
HAKJIOHa TPYOOK K TOPHU3OHTY CIEAyeT NPUHUMATh pPAaBHBIM HAKIOHY KacaTeIbHOH K
MOBEPXHOCTHU MOKPBITHS Y KOHTYpa MPH paCYETHOI paBHOMEPHOI Harpy3Ke.

3aKperyieHue BaHT B ONOPHOM KOHTYpPE M BHYTPEHHEM KOJIbIE CIEAYyEeT MPOEKTUPOBATH
TakUM 00pa3oM, YTOOBI JIMHUS NEHCTBUS YCWIIHMSA B BaHTE MPOXOJWIAa Yepe3 LIEHTP THKECTH
norepeyHoro cedenust (puc. 13.15). B mnpoTmBHOM ciiydae HEOOXOAWMO YYHUTHIBATH
BO3HUKAIOIIIKE BCJIEICTBUE OTCYTCTBHS LIGHTPOBKHU KPYTSAIINE U U3TUOAIOIINE MOMEHTHI.

13.53. OnopHyto IUIMTY MOJ aHKEP MPOEKTUPYIOT MEPHEHAMKYJSPHO K OCH 3aKjaJHON
TpYOKHU WJIM MO/ YTIIOM C YCTaHOBKOM MO aHKep KIMHOBHUIHBIX IIai0.

PasMepsl OMOpHBIX IUIMT TPUHUMAIOT HA OCHOBAHWMHU pacueTa Ha MECTHOE CkaThe. B
HEOOXOJUMBIX CIy4asX MpeayCcMaTpUBAIOT MECTHOE YIPOYHEHHE KOHTYpa MOJ IUIUTOW MyTeM
YCTaHOBKHM KOCBEHHOH apMaTyphbl.

Jlnig 3amuThl BAaHT OT KOPPO3UHU TOCTE OKOHYAHHUS UX PETYIUPOBKU U 3aMOHOJUYHMBAHUS
IIBOB MEXIy IUIMTAMH CJEAyeT TMpelyCMaTpUBaTh BO3MOXKHOCTh 3allONHEHHS IIOJIOCTH
AHKEpHBIX 3aKIaJHBIX TPYyOOK IIEMEHTHHIM pacTBOPOM dYepe3 MaTpyOOK, BBIBEJCHHBIM Ha
BEPXHIOIO WK OOKOBYIO TOBEPXHOCTh KOHTYpa (puc. 13.15).

AHKepbI BaHT JOJKHBI OBITh 3aIIUIIEHBI OT KOPPO3UHU.

876 3
| 5
4 2
T fay ﬁ ‘A
S
ngfv’rie? o 1 555»‘;1?‘;:'%‘5 ft

Jcb kosouus

| — neHTpanpHas KOJIOHHA; 2 — BaHTA; 3 — BEPXHUI M0SIC LIEHTPAIBHOTO KOJIbLIA;
4 — HIDKHUH T0SIC LIEHTPAIBHOTO KOJIBIIA; 5 — COSJMHUTENBHbIC YIIOPHbIC IUTaHKH;
6 — maiiba; 7 — raiika; 8 — XBOCTOBHK; 9 — OMOpHBIA KOHTYp; 10 — 3akiamHas TpyOKa I MPOITyCcKa
BaHThI; 11 — 3aKyiagHas nerainb, paclpelelsFonias Harpy3Ky OT BaHTBL;
12 — maTpyOOK I HHBEKIIUU PacTBOPa

Pucynox 13.15. KpenieHue BaHT K OIIOPHOMY KOHTYPY H HEHTPAJbHOMY KOJIbILY

13.54. KoHCTpyKIusi y37I0B NEPECEUCHHs] BAHT JOJKHA OOECIIEUUTh COBMECTHYIO paldoTy
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BaHT B HOPMaJIbHOM, a B HEOOXOJUMBIX CllydyasX M B TaHI'€HIMAJbHOM HAIPaBJICHUAX K
MOBEPXHOCTHU MOKPBITHS.

B Mecrax mnepeceueHuss BaHT CJE€AyeT IPEAyCMaTpUBATh CHEIHAIbHbIE XOMYThl WM
HITAMIIOBaHHBIE KOCBIHKY (pHC. 13.16), ucnonb3yeMble TakKe Ui OMUPAHUS TUIUT.

B KOHCTpYKIMAX JieTanel, N3MEHSIOINUX HAapaBJIeHUE CTAIbHOTO KaHaTa WM MPOBOJIOKHU B
KaHaTe (AaHKEPHBIX YCTPOMCTB), a TakkKe OO0KHMAIOMIMX KaHAT (C)KUMOB, XOMYTOB TOJBECOK U
T.I.) CJIENyeT NPUMEHSTH KeJI00a KPUBOJMHEHHOIO MONEPEYHOI0 CEYEHUS CO CKPYIJICHUSIMU Y
TOpLUOB (B MecTe BbIXOJAa KaHaTa) M YKOPOYEHHBIMH (II0 CPAaBHEHUIO C OCHOBaHHUEM)
OPWKUMHBIMH HAKJIaJKaMH{, IPOKJIAIKaMU U3 aJlOMUHUS WIH IPYroro Msrkoro marepuana. Jls
UCKJTIOYCHHS DJICKTPOXHUMHUYECKONH KOPPO3MHM KOHTAKTUPYIOIIUME C aJIOMHUHUEM CTajbHbIC
KaHaThl M CTaJbHBIC JCTaIH JIOJDKHBI OBITh 3AIIWIICHBI MOKPHITHSAMHA W3 KaJMHUS WIH IIMHKA
TOJIINHOMN HEe MeHee 20 MKM.

13.55. COopHble MIUTHI MMOJABEIIMBAIOT K BaHTaM C MCIIOJIb30BAHMEM BBIITYCKOB paboueit
apMaTypbl, CTalbHBIX KPIOKOB, MPHBAPUBAEMBIX K apMmarype IUIUT W HM3TOTOBICHHBIX U3
apmaTtypsl kinacca A240, uim Apyrux CrenuaibHbIX npucnocobsenuid. [Ipu moaBecke B 4eThIpex
TOYKAaX KXl KPIOK PACCUMTHIBAIOT Ha AeiicTBue 1/3 Harpys3ku, MPUXOASIIEHCS Ha IIUTY
(puc. 13.17).

1 — Hecy1as BaHTa; 2 — Hampsraroas BaHTa; 3 — XOMYT; 4 — KOCBIHKaA.

Pucynok 13.16. Y31bl nepece4eHusi BAHT:

a — C IPUMEHEHUEM XOMYTOB; 6 — TO KC, ITAMIIOBAHHBIX CTaJIbHBIX KOCBIHOK.

T i

a — TUIOCKas TUINTa; 6 — pedpucTast IIUTa
1 — xene300eTOHHAS TUINTA; 2 — BaHTA; 3 — KPIOKHU; 4 — OETOH IIBa; 5 — apMUpPOBaHHUE IIIBA;
6 — peOpo TUINTHI; 7 — AeTalu KPETUIEHUS TUTUT K BaHTaM.

Pucynok 13.17. Kperienue IJInT K BAHTaM
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KoncrpyupoBanue 000/104€K ¢ OJUTOHAIbHON CHCTEMOH BaHT

13.56. Bucsiune 000J0YKH MOJIMIOHANBHO-BAHTOBOIO THIA MPUMEHSIOT AJS MOKPBITHH ¢
MHOTOYI'OJIbHBIM IUTaHOM (cM. puc. 13.5), kak mOpaBUJO - B 3JaHUSAX C KBaJpaTHbIM U
OpSMOYTOJIbHBIM TJIaHaMu. [Ipy nNpUMEeHEeHUM Takoil BaHTOBOM CHCTEMBl Ul 3JaHUH C
IPOU3BOJIBHBIM MOJIMTOHATIBHBIM IUIAHOM HPEIyCMATPUBAIOT TaKOE PACIOJOKEHUE HECYIIMX
BaHT, IPU KOTOPOM BCE€ YCHUJIMS NEPEAAt0TCs TOIBKO Ha YIJIbl OIOPHOTO KOHTYDA.

13.57. Hecymas cucrema nokpbitusi (cM. puc. 13.5) COCTOUT M3 KOHTYPHBIX U YIJIOBBIX
BaHT. B ropu3oHTaIbHON NPOEKIMM KOHTYPHBIE BAaHTHI PACIOJIOXKEHBI MapajlieIbHO CTOPOHAM
OTIOPHOTO KOHTYpa M 00pa3yloT NOJHWTOHAJIbHBIE TMOKHE KOHTYPBL. YTOJ KaXIOrO THOKOTO
KOHTYpa COEJMHEH YIJIOBOW BAaHTOM C COOTBETCTBYIOLIMM YIJIOM OIOPHOI'O KOHTYpa. YTIJIOBBIE
BaHThI PacIoOJIaraloTcs Mo OMCCEKTpHUcaM yIIoB OMOPHOTO KOHTYpa (MpHU NpSIMOYTOJIbHOM IUIaHE
— 10 auaroHansiM). [IoMHUMO OCHOBHBIX, AOIMYCKAETCsl MIPUMEHEHHUE JTOTIOJIHUTEIbHBIX YITIOBBIX
BaHT, NPOXOJSIINX HENPEPBIBHO OT YIVIa K YIJIy COOPY>KEHHUS IO/ OCHOBHBIMU YIJIOBBIMU
BaHTaMHU. J[OMOJHUTENIbHBIE YIJIOBbIE BaHTHI PEKOMEHIYETCs NPUMEHSTh B TEX CIydasx, KOrjaa
TpeOyeTCsl YMEHBIINTh CTPEITy IPOBUCA LIEHTPA MOKPBITHSI 10 OTHOIICHUIO K YTJIaM COOPY>KEHUs
- U yBEJIMYEHHUs YKJIOHA KPOBIHM IO HAIPABICHUIO K ONOPHOMY KOHTYpy. KoHTypHble u
VIJIOBBIE BaHThl MMEIOT Ha KOHILIAX CTajJbHbIE AHKEPHbIE JETald, IpeJHa3HAuYEHHbIE s
COEZIMHEHUS BaHT MEXIY COOON M Ul UX KPEIUICHHS B YIJIaX COOPYKEHHUS.

Bantel Moryt OBbITb OJUHOYHBIMM WM JBOMHBIMHU, COCTOSIIIMMU M3 OJHOTO WM JIBYX
pAcIONIOKEHHBIX OJIM3KO KAaHATOB, CTAlbHBIX apMaTypPHbIX CTEpKHEH WM JAPYTHMX THOKUX
AJIEMEHTOB. BenuuuHbl CTpENoOK NpoBHCAa KOHTYPHBIX BAHT PEKOMEHIYETCS NPUHHUMATh W3
YCIIOBHSI, 4TOOBI YKJIOHBI MOKPBITHUS JJIi OpPraHU3alMi BOJOOTBO/AA C TOKPBITUS HMEJH
HanpaBJieHUs! K CTOPOHAM OIOPHOro KoOHTypa. [Ipm STOM BeNMUYMHBI CTpENOK IpOBHUCA
KOHTYPHBIX BaHT Ha3HA4alOT TakUM o00pa3oM, 4YTOOBI BEJIMYMHBI MX PACIOPOB ObUIN
OJINHAKOBBIMH.

13.58. Ilpu npoextupoBanuu BaHT (puc. 13.18) pexkoMeHayeTCsl NPUHUMATE CIIEIYIOLee UX
pacHojio’)KEHUE B BEPTUKAJIBHOW IUIOCKOCTU: JIMAaroHalbHblE — B HIDKHEM SIpyCE, YIJIOBBIE
LEHTPAJILHOIO T'MOKOro KOHTypa — BO BTOPOM Spyce, YIJOBbIE ciexyromero (oT IeHTpa)
KOHTypa — B TpeTbeM U T. 1. KOHTypHBIE BaHTBI ONMUPAIOT CBEPXY HAa CHCTEMY MPOXOISAIINX
HIDKE JIBOMHBIX YTJIOBBIX BaHT. Jlomyckaercss oOpaTHBIN MOPSAAOK PAcIOIOKEHUs YIJIOBBIX BaHT,
IpU KOTOPOM Y3JIbl CONPSDKEHUS MOJABEIIMBAIOTCS CHU3Y K MPOXOIALIEH Hajd HUMHM CHCTEME
YIJIOBBIX BaHT.

KoHcTpyKkuust y370B CONpSsDKEHHsSI KOHTYPHBIX BAaHT C YIJIOBBIMH JOJDKHA 00€CIeunBaTh
cBOOOJy MOBOpPOTa KOHIIEBBIX CEYEHMH KOHTYPHBIX BAHT B BEPTHKAIBHOM MJIOCKOCTH. ¥Y3IIbI
IPOEKTUPYIOT C MPUMEHEHUEM OOJTOB, CBAPKU WJIM CTAJIBHBIX OTJIMBOK (Ha OCHOBE NpPUHLUIA
paboThl IMJIMHAPUYECKUX MJIM JIMCTOBBIX IIAPHUPOB), KaK IPaBWIO, C YCTPOWCTBOM JUIS
PEryJIupoBKYU JJIMHbI BaHT.

w
Uenmp nposema

ITpaue onopHozo KoHmypa

dld\deLde

1 7 7 l

| — yriioBBIE BaHTHI; 2 — y3JIbI CONPSDKEHHS KOHTYPHBIX BaHT C YTJIOBBIMH;
3 — OuaroHaJgbHBIC BaHTHI.

Pucynok 13.18. PacnoJioxkeHue yriioBbIX BAHT MOJUTOHAJIBLHO-BAHTOBOM CHCTEMbI B
BEPTUKAJIbHOM IJIOCKOCTH

13.59. OnopHbIii KOHTYp M KapKac 3JaHUS BBIOJHIIOT U3 COOPHOT0, COOPHO-MOHOIUTHOTO
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WIM MOHOJUTHOrO keye300eToHa. OMNOpHbIM KOHTYp MOJJAEPKHUBAETCd  KOJOHHAMH,
PAcIONIOKEHHBIMU [0 NEPUMETPY 37aHus, Kak MpaBuio - ¢ maroM 6 M. [ oOecrieueHus
BO3MO)XHOCTH MOHTa)kKa BaHTOBOM CHUCTEMBl Ha IOJIy U €€ IMOAbEMa IyTeM IepEeMEILEHUs
AQHKEPHBIX YCTPOMCTB CETH IO HANPABIAIOLIMM 3JIEMEHTaM KOJIOHH YIJIOBBIE KOJOHHBI
PEKOMEHAYEeTCSl  BBINOJHATH  JBOMHBIMU. OIOpPHBI  KOHTYp MPOEKTHUPYIOT B  BUAE
TOPU30HTAJILHOTO MJIM IOJUTOHAJIBHOIO PUTess, CBS3aHHOrO ¢ KojJoHHamu (puc. 13.19) u
o0pa3ylolmiero BMECTE€ € HUMHM MHOIONPOJETHYIO paMmy, B CpPEAHEM IIpOJIETE KOTOpOH
npeaycMaTpUBalOT BEpTHKAJIbHbIE CBSI3U, 00ECIIEUHBAIOIINE YCTOMUMBOCTD KapKaca 3JaHHs.

[Tnuter ayis 000JIOYKK PEKOMEHYETCSl BBIMONHATH 0€3 TpeABAPUTEIHHOTO HAINpPsHKEHUS
apMaTypsl, U3 JIerkoro 0eToHa kiacca B25 u Bble. Y3en onupaHus IUIMT HA JBOWHBIE BaHTHI
npuBesneH Ha puc. 13.20. B mBax Mexay IUIMTaMU YCTaHaBIMBAIOT KOHCTPYKTHUBHYIO, a B
IPOJIOJIBHBIX IIBaX 000JIOUKH — pacueTHylo apMaTypy. st obecnieueHus: TpeIMHOCTORKOCTH
000JIOUKH B CTaIuM 3KCIUTyaTallud WIM Ui YMEHbBIIEHUS IIMPUHBI PACKPBITHS TPEIIUH 10
3aMOHOJIMYMBAHMS ILIBOB MpPELyCMaTpUBAECTCS MPEABAPUTEIBHOE HANPSIKEHUE BAHTOBOM CETH
py TIOMOIIM TPUTPY3KH WIH JPyruM crocobom. [lomyckaercs mpumMeHeHne o0ojo4ex 0e3
IpeBapUTEILHOIO HANPSHKEHUS NP HaJyIeXkalleM 0OOCHOBAHUHU PAacyeTOM M 3alllUTe BAHT OT
koppo3uu. IIIBbI MeXay MauUTaMM PEKOMEHAYETCsl 3aloJHATh OETOHOM TOro e Kiacca Ha
cKatue, 4to ¥ 0eToH muT. s obecreyeHus: yCTOHUMBOCTH OMOPHOIO KOHTypa 000JIoYeK ¢
MOJIMTOHAILHOM CHCTEMOM BAHT €ro IONEPEeYHOE CEYEHHE JOHKHO OBITh pa3BUTO B
TOPU30HTAILHON TIOCKOCTH.

a. : /1 1

1 — OmOpHBIN KOHTYP; 2 — YTJIOBHIE (ABOIHBIC) KOJIOHHBI, 3 — MPOMEXYTOUYHBIE KOJIOHHBL, 4 —
BEPTUKAIIbHBIC CBSI3H.

Pucynok 13.19. KoHCTpYyKTHBHBIE cXeMbl OIIOPHOT0 KOHTYPA MOJIUTOHAJIbHO-
BAHTOBOI'0 MOKPBITHS B BEPTHKAJIBHOMN MVIOCKOCTH:

a — C TOPU3OHTAJIBHBIM KOHTYPOM; 6 — C TIOJIMTOHAJIbHBIM KOHTYPOM.

R
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a — y3ell ONUPaHUs KeJIe300€TOHHBIX IUIUT Ha KOHTYPHbIE BAaHTBI;, 6 — IONIEPEYHOE CEUECHHE MPOI0ILHOTO
pebpa obomouku (6anku); 1 — kene300eTOHHbIE peOPUCTHIC TUTHTHI,
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2 — KOHTYpHBIE BAaHTHI; 3 — KPIOK JKECTKOW KOHCTPYKIMH; 4 — OTBEPCTHE JUIS CTPOIOBKH IUIUT; 5 —
JOTIOTHUTEbHAS apMaTypa B TIOMEPEYHBIX IMIBaX 000JI09KK; 6 — pabodas apMaTypa IpoaoIbHBIX pedep (6aiok)
Pucynok 13.20. KoHCTPYKTHBHOE pellleHre OCHOBHBIX y3JI0B BUCAYEH 000109KH
MNOJIMT'OHAJIbHO-BAHTOBOI'O THUIIA

13.60. KoHCTpyKIlMSi ONOPHOTO Yy3JIa BHUCSYEH CHUCTEMBI JOJDKHA 00ecredYnBaTh
BO3MOXXHOCTh MOHTa)Ka BAaHTOBOW CETH 10 3aMOHOJIMYMBAHUS CTHIKOB OMOPHOTrO KOHTypa. B
yTiaX KOHTypa PEKOMEHIyeTCsI PeAyCMaTPUBATh 3a30PbI JIsl TPOX0Ja CUCTEMBI YTIIOBBIX BAaHT,
3aaHKEPEHHBIX B CIICIIUAILHOM aHKEPHOM YCTpOMcTBE. J[JIsi BOCTIPUSTHS YCHITUS COKATHSI B yIilax
OTIOPHOTO KOHTYpa OT COOCTBEHHOTO Beca BAaHTOBOUM CETH B 3a30pax CJIEIyeT MperyCcMaTpuBaTh
MOHTQ)XHBIE CTaJbHBIE pacropku, [locie MOHTaka BAaHTOBOM CETH 3a30pbl B yIiax OMOPHOTO
KOHTYypa CJIeyeT 3aMOHOJIMTUTHL OSTOHOM TOTO K€ KJIacca, YTO U OCTOH pUTeleil OMmopHOro
KOHTYDA.

14. TAHEJIN-OBOJIOYKHU «HA ITPOJIET 3JAHUSA» 1 CBOAYATDBIE
KOHCTPYKIIMU U3 HUX

14.1. Ilanean-odoa0uxku KKC

OcHOBHBIE 110JIOKEHUSA

14.1.1. Tlanenn-obomouka KXKC (kpymHOpasmepHas, Kele300€TOHHAs, CBOJaTas)
NpPECTaBIseT COOON KOPOTKMH LMWIMHAPUYECKUN TOJIOTUH MPEeIBAPUTEIBHO HANpsKEHHBINA
CBOI-000JIOUKY ¢ ABYMs peOdpamu-nmuadparmMamMu cermMeHTHoro odeprtanus (puc. 14,1, 14.2), B
HYDKHEW yTOJIIIEHHON 4acTH KOTOPBIX PacroiaraeTcsi IpeIBapuTeIbHO HANPSHKEHHAs apMaTypa.
HomunanbsHble pa3Mepbl maHesaed B IUIaHE PEKOMEHIYyeTCsl MPUHUMATh paBHbIM 3x12; 3x18 u
3x24 M.

BricoTy momepedHOro ceyeHus MaHeNId B CepeMHE MpoJsieTa NPUHUMAIOT paBHOW 1/20 —
1/15 [y B 3aBHCMMOCTH OT BEIWYWHBI Harpy3kd M pasmepa npojera. OuepTaHue BepxHEH
MOBEPXHOCTH 000JIOUYKH PEKOMEHAYETCS IPUHUMATD 10 KBaJIpaTHOW nmapabdorie.

14.1.2. Tlanemu-o6omoukn KXKC mnpemnasHadaroTcss 11 TOKPBHITUNA MPOMBIIUICHHBIX,
0O0IIECTBEHHBIX, CEIbCKOXO3HCTBEHHBIX U APYTUX 3/1aHuil ¢ mponetamu 12, 18 u 24 M, a Taxxke
JUIS TIOKPBITUH 3MaHUd U c apyrumu mpojetamu. [lanenu-o6omoukn KIXKC mnpumensitor B
HOKPBITUSX OJHONPOJICTHBIX M MHOTONPOJICTHBIX 3JIaHMi ¢ (oHapsmMu u 0e3 ¢oHapeid,
OECKpaHOBBIX, a TAKXKe B 3JJaHUSAX, 000PYJAOBaHHBIX MOCTOBBIMU KpaHAMH I'Py30HOIbEMHOCTHIO
710 30 T WK NOJABECHBIM TPAHCIIOPTOM I'PY30MOABbEMHOCTBIO 10 5 T.

O e O
lF________________________:::_____:::__::____::::::::__AI
A _ -4 S
IT I1L__::::: ____________________________ _I! TI
7
i ¢ L
| i-7 !
| i \ 3
K i EI
| I-I |
' == | L [ T
7

Pucynok 14.1. Ilanean-060a0uka KiKC
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1 — BepTHKalIbHOE PEOPO HKECTKOCTHU; 2 — Pa3OUBOYHAs OCh; 3 - Hanpsraemas padodas apMaTypa.

Pucynok 14.2. llonepeuHoe ceyenne naneau-06oa0uxku KKC

[Tanenu KOXKC onmparoT Ha mpoaosibHBIE HECYIHE CTEHbI, IPOAOJIbHBIEC KeIe300€TOHHbIE
Oanku mnpsAMOYrojbHoro cedeHust BbicoTo 500—600 MM - mpu mare KOJOHH 6 M.,
IpeBapUTENIbHO HAIPSUKEHHBIE Kele300€TOHHBIE JIBYTaBPOBbIE OAJKU C CEYEHHEM BBICOTOU
1000—1200 MM nIH GepMbl paCKOCHO-IINPEHTEIBLHOTO TUIIA C TIPEBAPUTEIBHO HAIIPSHKEHHON
apmarypoii (puc. 14.3) - npu mare KooHH 12 M.

| 1

|

I} JOHG J000 I

Pucynox 14.3. IIponosbHasi IpeABapuTeIbHO HaNPsikeHHasi 0ajika u ¢pepma s
MOKPbITHI U3 MaHesei-0001049ek K/KC npu mare ko10HH 12 M

Pexomenaauuu mo pacuery

14.1.3. Yeunusa u nedopmanuu B manenu-o6onouku KXKC pexomenmyercst ompenensirb
pacyeToM METOJAOM KOHEYHBIX OJJIEMEHTOB C YYE€TOM TE€OMETPUYECKOW U (U3NYECKOM
HEJIMHEWUHOCTH.

JlomyckaeTcst pacdeT TMOJIOToM IMIHHApUYeckor manenu-o6omoukn KXKC, y KoTophix
otHomienue ly / by > 4, IPOU3BOANTH MO METOJIUKE PACUCTHBIX MPEACIbHBIX COCTOSHUN Kak
WIMHIPUYECKUH CBOJI, paboTaromuii COBMECTHO ¢ aedopmupyrommMmucs auadparmamu, B
COOTBETCTBUU C pekomeHaanusamu 1.1. 14.1.4 — 14.1.7 nacrosmero CIIL

Pacuer nanenu-o6010uxn KKC no Hecymieil cnocoGHOCTH U yCTOIYMBOCTH

14.1.4. TpeGyemble nnsi oOecmedeHus OOIIEH Hecyllel CrocoOHOCTH MaHENIU-000JI0UYKU
KXKC muowanu cevenns A; pabouedl apmarypbl auapparm M TONMHY OOOJIOYKH O

(puc. 14.4) onpeensroT U3 yCIOBUIA:
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A > (14.1)

o, .2

4-5

_ (14.2)
zby Ry 7071

M — wu3rubaromuii MOMEHT B pacCMaTpUBAEMOM CEUCHHUHU TTAHEIIH;

Z — PACCTOSIHHE 110 BEPTUKAIN OT OCH 000JI0UKH JI0 OCH pabouei apMaTyphl 1uadparmsl;

R, — pacueTHOE conpoTUBIeHHUE paboyeil apMaTypsl Auadparm;

by— mMpHHa MaHeIu MOBEPXY;

% — kod(ddumueHT ycrmoBuil pabOThI TOHKOW OO0ONOYKH, MPUHUMAEMBIA PaBHBIM JUIS
naneneit mmpunont 3 m — 0,75;2m—0,9; 1,5m —1;

71 — K03 dUIMeHT yciaoBuil paboTsl OeToHa, npuHUMaeMblii cornacHo CII 63.13330.

Ha puc. 14.4 o6o3HaueHsbI:

X — paccrosiHue OT pabouell MOBEPXHOCTH aHKepa pabodeil apmaTypsl auadparMbl 10
paccMaTpuBaeMoOro CEUYeHUs;

o — yToJl HaKJIOHAa HIDKHEH MOBEPXHOCTH 000JIOUKH y TOpIia naHenw; tga < 0,5;

a, - pPacCcTOsTHUE MO0 TOPU3OHTAIM OT OCH pabouelt apMarypbl auadparmsl 10 TPOAOIHHON
TpaHU MMaHEeNN Ha OTIOPE;

Zp — cTpena mnoabeMa 00O0JIOUKHU (T. €. pacCTOSIHHME OT OCH O0O0JIOUKH 0 ocu pabodeit
apmartypsl 1uadparmel B CEpeIuHE MPOJIETA).

Tonmuny o6omouku O34 Ha y4YacTKe, MPUMBIKAIONIEM K OIOpE, OMPEAETSIOT C Y4eTOM

YCUJINH, NEUCTBYIOIIMX B OIIOPHOH 30HE.
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[ = 16000 ; 24000 o

Y
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A, ®
a— HpO,HOJII)HBIﬁ pas3pes; 6 — mnaH 0H0pHOI71 qacTu;

1—5 — HOMepa XapaKTepHBIX TOYEK HPOJOJIBHOTO CEUSHUS 10 OCH MaHeIH;
6 — och HampsTaeMoi apMaTyphl quagparMer; 7 — ocb 000IOUKH
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Pucynok 14.4. 'eomerpudeckas cxema nasejan-06oa04xu KKC

14.1.5. Ipunsryio u3 ycioBusi obecrieueHus Hecyiiei crnocobHoctu no ¢gopmyne (14.2)
TOJIIMHY OOOJIOYKH CIIEIYET MPOBEPUTH U3 YCIOBUS 00ECIEUEHUS! YCTOMIMBOCTH OOOIOUKN Ha
YCJIOBHBIC KPUTHYECKUE HATIPSHKEHUSI CKATHS 1O (hopMyJie:

Sy 52081, | =020 (14.3)
b Ired()

rae [, — pacdeTHbIN mposieT 000JI0UKH, paBHBIM PACCTOSIHUIO B CBETY MEXIY ByTaMu (CM.
puc. 14.2);

My" — wn3rubaromuii MOMEHT OT PacYETHBIX HAarpy30K B CEpPeNHMHE IMpoJeTa MaHeld MpH
K02 pHUIEeHTe HAIe)KHOCTHU 110 HAarpys3ke y,= 1;

Yo — PAcCTOSIHUE OT LIEHTpa TSHKECTH MPUBEICHHOTO CEYSHHsI MMaHEIH B CepeArHE MpojeTa
JI0 OCH 000JI0UKH;

Lredqo - MOMEHT HWHEpPLUU TPUBEIACHHOIO IOMEPEYHOTO CEYEHHsS MaHelIH B CEpeauHe ee
IpoJieTa.

14.1.6. Ilnomane cedeHusi CTEPKHEW TOpIEBOM pabodeil apMmaTypbl IpH ONMHPAHUHM Ha
IPOJIOJIbHBIE HECYIIME KOHCTPYKIMM COTJIacHO 1. 14.1.2 cnenyet omnpenensars mo OoblieMy U3
3HAYCHUH yCUIUH N,, BBIYUCICHHBIX IO (popMyIiam:

2
N,= %; (14.4)
29
N =RsAb (14.5)
¢ 8bSup

e g - pacueTHas HarpysKka OT Beca maHenu B KH/m;

| — pacYeTHBII NPOJIET MaHeN!;

bs — paccTosiHEe MEXy OCSIMU pabodeil apMaTypsl auadparm;

bsup — IIMPHHA MTAHENHU HA OTIOPE;

2 — COnpoTHBIIEHHE OTPBIBY, KH/M, IpH cheMe maHemm ¢ (opMBL.

Jlnst TOpIieBO# apMaTyphl PEKOMEHAYETCs IPUMEHSTH CTalb Kinacca He Hike A400.

Pacuer qruaparm Ha nonepevHy 0 CHILY

14.1.7. Pacuer auadparm nanenu-o6onoukun KXKC Ha momepedHyio cuily NpOU3BOAAT C
YUETOM pasrpy’Karoliero JEHCTBHUS BEPTUKAIBHBIX COCTABISIONIMX CHJI CKaTHs B OOOJOYKE.
YacTb nonepeunoit cuiibl Oy, BOCIPUHUMAaEMON auadparMaMiu, ONpeaesisorT 1o popmyie:

M
Qd=Q0_7tg(/7; (14.6)
HpI/I 3TOM OOJI?KHO BBIITOJIHATBHCSA YCJ'IOBI/ICZ
—Qd <0,5R,, . (14.7)
2B,

rie:
Qo — moJiHas BEIMYMHA MONEPEYHOM CUIIBI B paCCMaTPUBAEMOM CEUCHHUH MaHEeNH;
( — yTOJI HaKJIOHAa OCH 000JIOUKH;
b,,— mmpuHa nuadparMbel B caMOM y3KOM MECTE PacCMaTPHBAEMOIO CEUCHUs (CM. PHC.
14.2);
hy — pabodas BEICOTa CEUCHUSI.
[Tpu cobmronenuu ycnosus (14.7) Ha yuactkax auadparm mmuHoi 0,1 /, mpUMBIKAIOMUX K
ormopaMm, BO BCEX CIlydasiX CJEIyeT yCTaHABJIMBATh KOHCTPYKTHBHYIO TOMEPEYHYIO apMaTypy
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IMaMeTpoM He MeHee 5 MM U3 mpoBojoku kiacca B500 ¢ marom 100 MM, a mpu HalIu4uu Ha
ydacTkax nauadparM COCpPeIOTOYEHHBIX HArpy30K OT TOJBECHOTO TpaHCIOPTa — HE MEHee
@6A400 ¢ mrarom 100 mm. Kpome Toro, npu Ha3HAYSHNUH IIara IMOTEPEYHBIX CTEPIKHEH TOJIKHBI
ObiTh yuteHbl ykazanus CII 63.13330. Taxxe criemyeT yCTaHOBUTH CTEP)KHH-TIOJIBECKH B
BEPTUKAIBHBIX pedpax skecTkocTu Auadparm (cM. puc. 14.5), pacronaraemsie ¢ marom 1,5—1,6
M. [Ipu HaIMYUM MOABECHOTO TPAHCIIOPTA ATH MOABECKHU BBIMOIHSIIOT TBONHBIMU.

Ecnu ycnosue (14.7) He cobmroaeTcs, MOMEPEUHYI0 apMaTypy CIIeIyeT YCTaHABIMBATH IO
pacuery, mpu 3ToM TpeOyemylo IUIOU[aJb CEYeHHs IMOMEepeyHOM apMaTypbl B auadparmax
BBIUUCIISIOT IO (hopMyIie:

i |Qd|”
T 2R, z(1*1g9)

rae fy — IUIOMaAb CEYEHHsI OJHOTO IMOMEepeyHOro (BEpTUKAIBHOTO) CTEpXKHS Kapkaca
nradparmer,

|Q4 - abcomioTHash BeNMYMHA YacTH TMONEPEYHOW CHJIbI, BOCIPUHUMAEMOW OOCHMH
nuadparmMamu nasenu, onpezensemas o gopmyiie (14.6);

Z — IJIeY0 BHYTPEHHEW mnapbl cuil (pacCTOSHUE IO BEPTUKAIM OT OCH HampsraeMoi
apMaTyphl 10 OCH 000JIOUKH B PACCMaTPUBAEMOM CEYCHUU;

u — 1Iar MONEePEeYHbIX CTePKHEH KapKaca Auaparmsl.

B 3namenarene gopmynsl (14.8) 3HaK TUTFOC IS JIEBOM MOJIOBUHBI MAHETH MPUHUMACTCS B
TeX clyyasix, Korjaa BeanurnHa (, MoN0XKUTEIbHA, U MUHYC — KOTJa BeInunHa 0y OTpHUIaTeNbHA.

Pacuem ankepos

14.1.8. Ilnomanpr paboueli MOBEPXHOCTH aHKepa pabodeil apMaTyphl KakI0d auadparMbl

CJIELyeT MIPOBEPATH UCXOMSl U3 YCIOBHUS:

(14.8)

M,

> 1 (14.9)
l.an 2

rae M, - u3rubamomuii MOMEHT Ha BCIO HIMPUHY MAaHEIU B CEYEHHH, PACIOJIOKEHHOM Ha
paccrostauu 1,5 M oT paboyeii TOBEPXHOCTH aHKEPa;
Z] — PACCTOSIHHUE TI0 BEPTUKAIIM OT OCH pabodeit apmaTyphl quadparmMsl 10 OCH 000JI0UKH
B 9TOM XK€ CEUEHUH.
[Ipu Harpy3kax OT MOJBECHBIX KPAaHOB H3THOAIONINIT MOMEHT M| M BEJIMYWHY Z| CIAEAYET
BBIUUCIIATH B CEUCHUU TIOJ] TPY30M, ONMKAUIIIUM K OTIOpE.

1600 | 1300 |
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1 — HanpsTaemast apmatypa auadparmsl; 2 — aHKep; 3 — apMaTypHast CeTKa 000JIOUKH;
4 — monepeuHas apmatypa auadparmsl (Ha yaactke T ycTaHaBIMBAeTCA TOIBKO MPU HAJTMYUH TTOBECHOTO
TPaHCIIOPTa); 5 — MOJBECKA HApY)KHAs; 6 — MOJBECKA BHYTPEHHSIS, 7 — CETKa B BYTe; 8 — TOpIeBas apMarypa
(ceuenne IV' — IV’ mpu HanmM4YMK MOJBECHBIX KPAHOB H JJISI CETMEHTHBIX CBOJIOB).
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Pucynok 14.5. ApmupoBanue nanejn-06009xn Ki;KC pasmepom 3 x18 m

Pacuer naneaun-o06o010uxku K/XKC no nedpopmanmsam

14.1.9. IIporud wyy, B ceperHe mpoJieTa NpeiBapUTEIbHO HANPSHKEHHON MaHeI-000I09KH
KXKC mnpu  KpaTKOBPEMEHHOM  JEHCTBUM  PAaBHOMEPHO  PACHpENECICHHOW  Harpy3Ku
PEKOMEHAYeTCs OTPEAEIATh o (hopMyJIe:

qn l4

Wosh = a7 ° (14.10)
48 Ebl IredO

riae ¢ — paBHOMEPHO pacrpeseeHHas Ha IMoJoce 000JOYKH eIUHUYHON NIMPUHBI pacueTHAas
Harpyska 1npu kodduirente Hae)XKHOCTH 110 Harpyske ) = 1; Ep = 0,85 Ej ;
leqgp — MOMEHT WHEpUMU NOpHUBEICHHOrO mnornepeyHoro cedeHus nanenu KOKC B cepenune
npoJeTa.

Bemuuuny mporuba wy, maHenu B CepeAWHE MPOJIETa C yYEeTOM JUIUTEIBHOTO JICHCTBUS
HArpy3KH U TPEBAPUTEIHLHOTO HAMIPSHKEHUS OTPEIEIISIOT 1Mo hopMyIie:

b, [qsh + (1 T Pper )‘Iz ~ qe] I _ (AGSp(Z) —Ady ) r

= , (14.11)
4814b1 IredO 6Ev hOc
TZIe ¢sn — KPATKOBPEMEHHO JICHCTBYIOINAS YaCTh HATPY3KH;
Op,cr — Kod(punmenT nonzydectu 6eroHa (cM. Tabn. 5.2 u . 5.6 Hacrosmiero CII);
¢/ — JATUTETHHO JICHCTBYIOMIAs YacTh HArpy3KH,
¢e — DSKBHUBAJICHTHAs 1O MOMEHTY B CEpPEIMHE IMPOJIeTa PAaBHOMEPHO paclpeleieHHas
HarpysKka OT CHJI IPeJBapUTEIILHOTO HAMPSHKEHUS, onpeaersiemMas mo Gopmyie:
8P, e
(1) *0p
=5 s (14.12)
[
Aoy = Aoys + Aoy — CyMMa MNOTepb NPEIBAPUTEIBHOIO HANpshHKeHHs paboueil

apMaTypsl OT ycaakH U noi3yyectu 6erona cornacuo CIT 63.13330;
!/ )
A(Tsp(z) — TO Xe, JJs HamnpsAraeMoil apmarypbl, ecilii Obl OHa HMeJach Ha YpPOBHE
KpaiHero c’kaToro BOJIOKHA OETOHA;

E; — monynb ynpyroctu paboueii apMaTypbl auadparm;
ho. — pabodast BBICOTA MOTIEPEYHOT0 CEUCHUS MTAHEH B CEPEeINHE TIPOJIETa;

Pqy — paBHOzelcTByIOIass YCHUIMI B HampAraeMoi apmarype 1o o0xkarusi OEToHa,
ompezenseMas pu K03(h(HULMEHTe TOUHOCTH HATSKEHUS Jy), = 1;
epp — PACCTOSHHE OT OCH HAIPATracMOW apMaTypbl 10 LEHTPA TSKECTH NPUBEIECHHOIO

CCUCHU ITAHCIIU B CEPCAUHC IIPOJICTA.

Pacuyer nanenn-o0600ukn K’KC no o6pazoBaHuio Tpemux

14.1.10. Pacuer mo oOpa3zoBanuto TpemwuH B nuadparmax maneneir KXKC pexomenmayercs
POM3BOIUTH coriacHo ykazaHusm CI163.13330 ¢ yyeTom cienyromux 0cCOOeHHOCTEN:

a) BO BCEX CIyyasX IpH ONpeAesIeHUH MOTEePh NMPEABAPUTEIHHOIO HAMPSKEHHS B apMaType
PEKOMEHYETCsl yUUTBIBAaTh pasrpysKaroliee ACHCTBUE Beca MAHENIH IPH ¥, = 1;

0) BeIMYMHY MOMEHTa CONPOTUBIIEHUS W), IPUBEICHHOIO CEUSHUs NaHEeNU I PacTAHyTOM
TpaHU C Y4ETOM HEeynpyrux aedopMainii 6eToHa T0MyCcKaeTcs OnpeaenarTh no popmyre:

W, =13W , (14.13)

raie W — MOMEHT CONPOTHUBIICHHS ISl PACTSHYTOH TPaHW CEYEHHUS, OINpEIesieMblid B
COOTBETCTBUH C IPABUJIAMHU COIIPOTHBIICHUS YIPYTUX MAaTepHAIIOB 110 popmyie:

oo Lo (14.14)
e, +a

T7I€ @ — PacCTOSIHUE OT HWYKHEH TpaHu pedpa 10 OCH HaIpsraeMoi apMartypsl (cM. puc.14.2).
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Pac4yer mosist 060,104KH HA H3rU0 B10JIb 00pa3yonieii

14.1.11. OGonouky mnanenu-o6onoukn KXKC pexomenayeTcs paccuMThiBaTh Ha W3O B
HaNpaBJICHUH €€ o0pa3ylomeil Kak KOPOTKYIO IIMJIMHAPHYECKYIO OO0OJIOYKY MEXIY
muadparmamu. [lpy 3TOM HEOOXOOMMO YYMTHIBATh H3MEHEHHS TI'€OMETPHUECKOM CXEMBI
KOHCTPYKLIMU BCJIEJICTBUE POCTA MPOrHOOB, MOSBIEHUS W Pa3BUTUS TPEUIUMH B auadparmMax u
YMEHBUIEHUs] KPUBU3HBI 000J0YKH B ITPOLIECCE €€ HAarpy KEeHHs.

Pacuer mpou3BOAST W3 yCIOBUS, YTOOBI 3HAUCHUE HATPY3KH (p, TEpeAaronieics Ha
nuadparMel 3a cueT M3ruba oOOJIOUKM, HE MpeBbILIaja 3HAYCHHE NpeAeTbHOM M0 HecyleH
CIIOCOOHOCTBIO O0OJIOYKM HAarpy3Kd Ha H3TU0, ONpEAENICHHOM METOJOM MHPEeIbHOTO
paBHOBecHs. Pacuer Hecymiel crocoOHOCTH 000JIOYKM Ha M3rHO CleayeT MPOU3BOAUTH IPH
CJIEIYIOIIMX CXEMax HArpyXeHUs:

- IpY Harpy3Kke, paBHOMEPHO pacHpeieICHHOH 10 Bcel OBEPXHOCTH 000I0UKH;

- IpU CHErOBOM Harpy3ke, pAacloJOKEHHOW Ha T[IOJOBUHE IpoJieTa C Y4YETOM
K03(ppULIMEeHTa CHErOOTIOXKEHUA 4 = 1, a Ha ydacTKaX HUKHUX MOKPBITHH MPH Mepenaje BbICOT
— ¢ yueroM kodhdunmenta g, onpenensemoro cornacHo CIT 20.13330;

- OpU HArpyXeHUH JAuadparM COCpPEIOTOYEHHBIMU Harpy3kaMd OT CHMMETPHUYHO
PAcIOIOKEHHBIX OJJBECHBIX KPAHOB,;

- IIPU Harpy>KeHUU COCPEAOTOUEHHBIMH HAarpy3KaMH OT CTOEK Kapkaca (GoHaps U T. II.

Jlis Kakoro ciyvasi ciaeayeT NMPOU3BOAMTH pacdeT Ha BO3MOXKHbIE HEOIaronpusTHbIE
COYETaHUS HArpy30K C KOXPPUIMEHTAMH COYCTAHWH, TNPHUHUMAEMBIM TI0 YKa3aHHUAM
CII20.13330.

[Ipu 5TOM yUYUTBIBAIOT, YTO MPHU HATPY3KE, MPUIOKEHHOMN K MOJII0 000JI0UKH, H3rndaromast
Harpyska IOJIOKUTEIbHA (HalpaBlieHa BHU3), IPH HArpy3ke, NpUIOKEHHOW K auadparmam, —
oTpulaTeNbHa (HAIpaBlieHA BBEPX), a CHErOBasl Harpyska, IPUJIOKEHHAs Ha OJHOW IOJIOBHUHE
npoJieTa, CO3/1a€T Ha HEH MOJIOKUTENbHYI0 HW3rMOAIONIyl0 HarpyskKy, Ha Jpyrou —
orpunarenbHyo. CHIIBI TIpEIBapUTEIBHOTO HAmpspKeHUst paboueil apMaTypsl amadparm
CO3J1IAI0T MOJIOKUTENIbHYIO U3THOAIOIIYI0 HAarpy3Ky Ha 000JIOUKY.

14.1.12. IIpu paBHOMepHOM HarpyxeHuu (puc. 14.6) 3aBUCHUMOCTH IS MaKCHUMAaJIbHOTO
3HA4YEeHUs PACUETHOM M3ruOaroel Harpy3Ky qp max UMEET BHL

WO, max

Dpomax =ar —| 1- (g+ay)x, (14.15)

20

Ii€ ¢m — pacdyeTHas pPaBHOMEPHO paclpelielieHHas Harpyska, IpHUIIOXKEHHas
HETMOCPEICTBEHHO K 000JI0UKE ¢ yueToM ee Beca (0e3 ydera Beca nuadparm);

Wo,max — PACUETHBIM MPOru0d MaHeNnu B CEpeAMHE IpoJeTa, ONpeaesieMblil mo (opmyie
(14.16);

g — DKBUBAJEHTHas 10 MOMEHTYy B CEpeluHe IpojeTa pacyeTHass PaBHOMEPHO
pacrmpeneieHHas Harpy3Kka ¢ y4eTOM Beca IaHelu;

gy — BEpTHKallbHas Harpy3ka, SKBUBAJIECHTHAs 10 HOPMaJbHON CHJIE, BO3HUKAIOLIEH B
000JI0YKe OT MPEABAPUTEIHHOTO HAMPSKEHUS MaHeNu, onpeensemas o gopmyie (14.20);

¥ — KO3QQUIMEHT, YYUTHIBAIOIIMN HEPAaBHOMEPHOCTh pACIpeieieHUuss CWJI CXKaTus B
obououke, onpenensembiit o popmysne (14.21).
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1 — ocpb 0007104KH; 2 — 0oCch paboueii apmMaTypsl AuadparMsl

Pucynok 14.6. PacuerHas cxema nanean-00oa0uxku KKC

Benuuunsl, Bxozsiiue B 3aBUCUMOCTH (14.15), onpenenstoT mo Gpopmyiam:

Wo e =W, — (0, =, ) 1L (14.16)
QM

2 4
w, =B T2 | o 0.002E, | (14.17)
2y Es Ab

Pey, I?
Wp:_—/f ;

6 bllredO
A,=b;6y; a=E /E,;
q,=8 R, A, z, /b, 1%, (14.19)

(14.18)

rae o, — npeell TeKy4ecTu apMaTypsl auadparm;

W), — IPOTru0 MaHelu, COOTBETCTBYIOMINI Haually TeKy4eCTH apMaTypbl Auadparm;
Wp — BBIFI/IG MaHCJIN OT CUJI MMPEABAPUTCIIbHOTO HAIIPAKCHUA

E; — monynb ynpyroctu paboueii apMaTypbl auadparm;

Gsp2 — BEIUYUHA MPEABAPUTEIILHOIO HANPSDIKEHUS B apMaType € Y4eTOM BCEX IOTEpb,
onpenensieMas o ykazaausm CIT 63.13330;
8P I,
gy = 2( ed0 —eopj; (14.20)
by 17\ Yo Areao
Z:bf S Yo Zo! Lyeao s (14.21)

& — TOJIIHA 000JIOUKU B CEPEINHE TIPOJIETA;
A edo — TUIOIIAb IPUBEICHHOIO CEUCHUS [TAaHEN B CEPEUHE €€ MPOJIeTa;
P — paBHOACHUCTByIOIAs YCWIHMN B HAIpSAracMOM apMmaType C Y4YeTOM BCEX IOTEpb
IpEeBapUTEIBLHOIO HAMPSKEHUS.
Ecnu Beruucnennoe no ¢popmyne (14.21) 3nayenue y Oosblue 1, To crnepyeTr NpuHUMATH
=1.
[Tpu onpeneneHun U3rubarOIEH HATPY3KU Gp max BETUUUHBI Oypn U P, BXoxs1ue B GopmMyabt
(14.17), (14.18) u (14.20), BbruucnsoT npu j, = 1,1.
14.1.13. MunHumanbHOE 3HAYCHUE W3TUOAIOMIEH HATPY3KH (pmin NPH PABHOMEPHOM
Harpy»KeHUU MaHeIH ONpeNeNsioT o GopmyJe:
Wo, mi

"‘“](qm)z, (14.22)
29

9b,min =9 M _[1_
TJI€ Womin — PACYETHBIM NPOrud MaHeau B CepeluHe MpOJieTa NP HAarpy3Ke, paBHOM ¢,
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onpenensieMblit o Gpopmyie

4
Wo.min =Wy —(wy =, ) -t (14.23)
u

31€Ch Wy, W, gy, ¥ OmpenesitoT 1o popmynam (14.17), (14.18), (14.20), (14.21);
Oy, P onpenensior npu y, = 0,9.
q'u=8 0, Aszy/ by’ (14.24)
14.1.14. Ilpu Harpy>XeHUH MaHEIU-OO0JOYKH IOCTOSHHONM PaBHOMEPHO paclpeleleHHON
Harpy3koil ¢ B COYETAaHMU C HArpy3Kol OT CHEra p, paclojoXeHHONW Ha JIEBOM IOJOBHUHE
nposieta (puc. 14.6), usrubaromue Harpy3Kd COOTBETCTBEHHO JUIS JIEBOM ¢p; M TPaBOH ¢,
MIOJIOBHUH IPOJIETA ONPENEISAIOT MO0 (hOpMyIaMm:

2(l+7/)W0 max 3+27/
—g. |1 : + : 14.25
91 =49 [ 2+1)z, 3 &tav|x ( )
2W min 3+
Gor =dary | 1= Lavay |z, (14.26)
(2+7)Zo 3

TI€ M, M, — PABHOMEPHO paclpeelIEHHbIE HArPy3KH, IPUI0KEHHBIE HETOCPEICTBEHHO
K 000JI0YKE COOTBETCTBEHHO Ha JICBOW W MPABOH MOJIOBHHAX MPOJIETAa C YYETOM COOCTBEHHOI'O
Beca 000JI0YKH;

y — OTHOILIEHHE BPEMEHHOW (CHEroBOi) K IMOCTOSHHON pPaBHOMEPHO paclpeleleHHON
Harpyske, onpeuenseMoe o popmyJe:

y=plg (14.27)

371€Ch W0 max » Womin — BBIUUCIAIOT 10 popmynam (14.16) u (14.23), 3ameHnsa g Ha q. ,
ornpezenseMyto o hopmye:

q.=g+05p (14.28)

B dopmyne (14.25) napaMeTpbl Womax U gy BBIYHCIAIOT IIPHU %, = 1,1, a B popmyie (14.26)
apaMETPBl Womin M ¢y BEIYUCIIAIOT TIpH )5, = 0,9.

Ilpu pacuere Hecymiell cnocoOHOCTH OOOJOYKM HA H3rMO METOJOM MpPENeIbHOTO
PaBHOBECHS CXeMy pa3pyLICHUs1 000J0YEeK MPUHUMAIOT B BHJIE, YKa3aHHOM Ha puc. 14.7.

. /1
) TNEN
2 0,51 Wy, 3
6.
& F\.__"""_ST?T%
A Ly
/ ﬂL

a — Buj Ha nuadparmy; 6 — 1miaH; | — obonouka; 2 — paboyas apmarypa quadparm;
3 — TpemuHEI B iuadparme; 4 — IUIACTHYECKIE TaPHUPHI B 000I0UKE

Pucynok 14.7. Cxema pa3pyumienusi naneau-0600uxku KKC

[Ipu apMupoBaHUM OJHOW CBApHOW CETKOW C pabOYMMH CTEPKHSIMHU, PACIOIOKCHHBIMU
BJIOJIb 0Opa3ytomieil 00omouku (Momnepek MaHeu), U MpU CXeMe U3JIoMa ¢ 00pa30BaHUEM TPeX
IUTACTUYECKUX MIAPHUPOB (IO OCH MAHETU M IO JIMHUSAM COIpPSDKEHHST 0OOJOYKU C ByTaMu
nuadparM) 3HaueHUE TNpeAeibHOM Harpy3ku ¢q,, B kH Ha 1 M> 0GOTOUKH OIIPENEIIAIOT 10
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dbopmyre:
_ 8000 R, A, S _ R, A,

lf * Rbybl ’

é (14.29)

rae Ry — pacdeTHOe conmpoTuBiIeHue paboueil apmarypsl obonouku, MIla;

Ag — nomaap cedeHus paboueit apmaTypsl, M-, Ha 1 M 000J104KH;

I, — paccTosiHUE B CBETY MEX]y ByTaMu Auadparm, M;

O — TOJIIIMHA 000JIOYKH B PACCMAaTPUBAEMOM CCUCHHH, M.

AOGCONIOTHBIE 3HAYEHUs PACYETHBIX HM3rMOAlOIIMX HArpy30K, HaHJEHHBIX M3 YpaBHEHUH
(14.15), (14.22), (14.25) u (14.26), He AOMKHBI MPEBBINIATH MPEAETLHON H3TrHOAOIICH
Harpy3KH, onpeaeneHHon mo ¢opmyie (14.29).

IIpoBepka npo4yHOCTH conpsizkeHUst 0007109KH ¢ Auagparmoi

14.1.16. IIpouyHocTs compspkeHHsT O00OJOYKM ¢ auadparMaMu CIeayeT IMPOBEPATh
pacuetoM Ha u3rub ceuenuit [I—II u I[II—III (cm. puc. 14.5) npu neiicTBuu Ha 060TOUKY
pacueTHbIX M3rudaromux Harpy3ok. Ilpu sTom npuHUMaeTcs, 4To u3rudarpIe MOMEHTHI B
BepTukanbHoM ceuenun II—II (y Havana ByTa) u ropu3oHtanbHoM ceuenuu III—III (mo
nuadparme) OAMHAKOBBL. 3HAUEHUS PACUETHBIX U3rHOAOIMIMX MOMEHTOB M, u M3 s 3TUX
CEYCHUH OmMpenensoT no Gpopmye:

2
Mo=My =g | L+ 20, +1,)|, (14.30)

IJIe ¢ — pacueTHasi u3rudaromas Harpy3Kka Jijis pacCMaTpUBACMOM CXEMbI HATPYKEHUS;
ap 1 lp— cMm. puc. 14.2.

Pacuer HOKpLITI/Iﬁ HAa HAIrpy3KHM 0T MNOJABE€CHBLIX KPaHOB

14.1.17. Tlpu pacuere mTOKpwITUS U3 mnaHeneh-obonmouek KIXKC nHa Harpys3km oT
IIOJIBECHBIX JJIEKTPUUECKUX KpaHOB (puc. 14.8) cienyeTr mpuHHUMaTh, YTO Ha KaXI0H
KOJiee HAaXOIATCA IO JBa MAaKCHMaJbHO COJIMJKEHHBIX KpaHa M Yy4YMTHIBaTh MaKCHMaJbHO
BO3MOXKHOE NpPUOJIMKEHHE KPaHOB K TOPIEBOW CTEHE 3JaHUS C YUYETOM paCIHOJIOKECHHUS
TOPLIEBBIX YIIOPOB HA Oajlkax KPaHOBBIX ITyTeHl.

14

A
8.
P ﬁﬁ‘%
i — -
akf +Q ; ‘akl

Pucynok 14.8. Tunosplie cxeMbl HATpPYy:KeHUA (@, O, 8) IOKPHLITHS U3 NAHEJIEH-000/109eK
K’KC noasecHbIMM KpaHAMH
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Pacuyer Hepa3pe3HOil Oanku KpaHOBOIO MYTH MPOM3BOIAT Kak OaJKd Ha OCETaroIuX
oropax, KOTOPBIMH CIyXaT auadparMbel maHenei-odbomouex. Ilpum 3ToM CBsI3b MEXIY
OMOPHBIMU JABJICHUSIMM OalKi M BEPTHKAJIbHBIMHU MEpPEMELICHUSIMH IuadparM NpUHUMAETCS
HeJIMHENWHOU. Pacuer pekoMeHIyeTcs BHIIOIHATh YUCIEHHBIMU METOAaMHU ¢ IpUMeHeHueM DBM.

KoucrpyupoBanue

14.1.18. MuHHMMaNbHYIO TOJIIMHY OOOJOYKM ClIeAyeT NpuHUMaTh He MeHee 30 mwm;
nradparMbl peKOMEHIYETCSl IPOSKTHPOBATH OOJETYCHHOW KECCOHMPOBAHHOW KOHCTPYKIIUH C
BEPTUKAJIbHBIMH peOpaMH >KECTKOCTH M ¢ MUHUMAJIbHOW TOJILMHOW CTEHKH, paBHOH 40 MM.
TonmuHy CTEHKHM B TIEPBOM OT OMOPBI KeccoHe amadparMbl MPUHUMAIOT HE MeHee 50 MM.
Conpsixenne 00070YKU ¢ JuadparMaMu BIIOJIHSIOT ¢ IPUMEHEHHUEM MOJIoruX ByToB (i = 1:5),
KaK TIOKa3aHo Ha puc. 14.2.

14.1.19. OcHoBHY!O Hampsiraemyio padouyo apMmarypy naHenu (puc. 14.5) pekomennyercs
IPOEKTUPOBATh M3 JIBYX INPEABAPUTEIBHO HAMNPSIKEHHBIX JJIEMEHTOB, PACIONIOKEHHBIX B
HIDKHEH YTONIIEHHOW 30He JuadparM M HOpPUHUMATh M3 OJHOTO WM JBYX BIUIOTHYIO
PacIIONIOKEHHBIX CTEPXKHEH B Kaxk1oM pedpe (auadparme).

I[lo xoHmam HampsraeMblX 3JEMEHTOB  pabouel  apMaTypsl  IpeaycMaTpUBAIOT
NPUKPEIIJICHHBIE K HUM CTaJIbHble aHKepHble AeTanu (cM. puc. 14.15). Oty netanu TOIKHBI
oOecrieunBaTh Ha/le)KHOE 3aaHKepUBaHHUE pabodel apMaTypbl B OETOHE ONOPHOTrO y3Ja MaHEeNlH,
TaK KaK 3Ta apMaTypa UrpaeT poJib 3aTsHKEK pacCMaTpUBAaEMOM CBOAYATON CHCTEMBI.

14.1.20. ApmupoBanue 00OJOYKH BBHITIOJHSIOT M3 CBapHOM apmaTypHoii ceTku. [lmomans
ceyeHust apmatypsl (B %% MOTHOW Iiomanu cedeHusi 6eToHa 000JIOYKH), PACIIOI0KEHHON B
CpelHel yacTu Iposiera MexIy Toukamu 4—5 (cMm. puc. 14.4), nomkHa OBITh HE MEHeEe:
nonepeunoit — 0,3%; npogonsuoit — 0,2%.

Juadparmsl, Kak MpaBUIIO, apMUPYIOT CBAPHBIMU KapKacaMH TOJIBKO B ONMOPHBIX 30HaX (Ha
yuactkax jmHON 0,1 /p mmm Oonee - B 3aBUCUMOCTH OT pPE3yJbTaTOB pacdera), a Takke
CTEpP>KHAMU-TIOABECKAMH, PACTIOI0KEHHBIMU B BEPTUKAIBHBIX pedpax Auadparm.

14.1.21. ITanenu KXKC pekomenayercsi mpoekTupoBath U3 6eToHOB Kiacca B25 — B40 o
IPOYHOCTH Ha CXKAaTHE B 3aBUCHUMOCTH OT Pa3MepoB MpoJieTa U Harpy3ok. B Tex ciydasx, koraa
3TO TEXHUYECKH W SKOHOMMYECKU LeIeco00pa3HO, PEKOMEHAYETCSl MPOEKTUPOBATH IMaHENH-
obonoukn KXKC n3 GeToHOB Tex k€ KJIaccoB Ha MOPUCTBIX 3amloJHUTENAX. PekomeHnmyercs
IPOEKTUPOBATh KOMIUIEKCHbIE IaHEIN-000JI0YKH TIOBBIIIEHHOW 3aBOJCKON TOTOBHOCTH C
IUIUTHBIM yTeruuTeneM (6e3 CTSKKHN) U KPOBJIEH, IPUKICEHHBIMU Ha 3aBOJIE.

OTtBepcTHs A MPONYCKa BEHTWJIAIMOHHBIX MIAXT W YCTAHOBKHU KPBIIIHBIX BEHTUJIATOPOB
clleflyeT pacrojlaraTh IO OCH NaHEIW Ha Pa3IUYHBIX PACCTOSHUAX OT Topua. ApMHUpOBaHHE
BOKPYT OTBEPCTUH CJeIyeT NPUHUMATh I10 PacueTy.

JInst  yCTpOMCTBAa CBETOA’PAIlMOHHBIX WJIM 3€HUTHBIX (OHApeW TMaHenu CIeayeT
IIPOEKTHUPOBATH ¢ NpoeMamMu (puc. 14.9) pazmepom 2,5x6 M — aiis naneneu pazmepom 3x18 M u
2,5%x9 M — q1g nmaneneit 3x24 M.
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P e

18: 24 m

a — TIJIaH; 6 — TPOJONBHBIN pa3pe3 1Mo OCH MaHEIH

Pucynox 14.9. Ilanean-o06010uka K7KC ¢ npoeMoM 1Jis1 CBeTOA3PANMOHHOI0 HIIH
3eHUTHOTro GoHaps

[To mepumetpy doHapHOTO TIpoeMa B 000JIOUKE MPEIyCMATPUBAIOT IUIABHOE YTOIIECHUE IO
70—80 mM; cxkaTyio 30HY auadparM B Tpejeiiax MpoeMa PEeKOMEHAYeTCS COOTBETCTBEHHO
YCWIINBAaTh. ApMUPOBAHUE BOKPYT MpoeMa 000JIO0YKH U CIKATOW 30HBI AradparM MPHHUMAIOT 110
pacuery.

14.1.22. JIns oGecnieuenus coBMecTHOM padoTsl maneneit KXKC ¢ kapkacom 31aHus TOTKHO
OBITH MPEYCMOTPEHO UX KPEIJICHHWE CBApKOM BO BCEX YETHIPEX yTIJax MaHEIW K MPOJOJIbHBIM
HECYIIUM  KOHCTPYKIMSM  TOKphITHA. KpereHne peKkoMeHIyeTcs  OCYLIECTBIATH C
MPUMEHEHUEM JIMCTOBBIX IIAPHUPOB, OOECIEYMBAIOIIUX BO3MOXKHOCTH TIOBOPOTA CEUYCHUS
MaHENU B BEPTUKAIBHOMN MI0CcKOCTH. JKecTkoe KpelyIeHHe MaHesei, co3aaroiiee ux 3aieMIeHne
Ha OTIOpax, HE IOy CKaEeTCHl.

CTponoBKy MaHENnu MpU €€ MOAbEME CIEAYET OCYIIECTBIATH TOJBKO 3a OTBEPCTHS B
YTJIOBBIX aHKEPHBIX AeTaisax (puc. 14.5).

Ha Bcex cragusx MMPpOU3BOACTBA, CKIIAAUPOBAHHS, TPAHCIIOPTUPOBAHUA W MOHTAKA ITAHCIIb-
000J10UKa JAOJDKHA OIUPATHCA TOJIBLKO Ha YITIOBBIC AaHKCPHBLIC ACTAJIN.

14.2. CermeHTHBIE CBOABI U3 MaHeeii-00010uexk KKC

OcHOBHBIE TOJIOKEHUS

14.2.1. CermeHTHBI cBOX U3 AByX mnasenen-o6onoyek KOKC mnpoexTtupyercs B Buze
TpexuapHupHOM cuctembl. CBOJBI yCTAaHABIMBAIOT HA MPOJAOJbHBIE KOHCTPYKLUUU U
KOJIOHHBI 37aHus (puc. 14.10) ¢ ycTpoHCTBOM CTalbHBIX WM MPEIBAPUTEIBHO HANpPSKEHHBIX
3aTsHKEK, MJIM HEMOCPEICTBEHHO Ha pyHAaMeHTHI (puc. 14.11).

Crpeny moabeMa cBoJa peKOMEHAyeTCs NMpUHUMaTh B mpezenax oT 1/9 no 1/8 ero
IpOoJIeTa.

[IponeTsl CBOJIOB, ONMUPAIOIIUXCS HA KOJIOHHBI U MPOJOIbHbIE KOHCTPYKLUHU, IPUHUMAIOT
paBubiME 24, 36 wim 48 M. [lpu onmpanuum Ha (yHIAMEHTHI TPOJIETHI CBOJAOB HAa3HAYAIOT B
3aBHCHUMOCTH OT TEXHOJOTHYECKUX TpeOoBaHUII M pa3MepoB NPUMEHAEMbIX IaHeeH-
ob6onouek KXKC, a Takxe OT cTpesbl NogbeMa COOPYKEHHUS.
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| lo = 24; 36; 48 m ]

1 — manenb-o6oiouka KXKC; 2 — kiroueBoii mapHUp CBOJIA; 3 — 3aTSHKKH; 4 — MOBECKH

Pucynok 14.10. KoHCTpyKTHBHAs CXeMa CeTMEHTHOI0 CBO/IA /1JIsl OKPBITHIA, ONIMPAIOIIEer 0Cs
Ha MPO0JbHbIE 0AJIKH KapKaca 31aHus

1 — nanens-o6onouka KXKC; 2 — ximoueBoii mapuup; 3 — ¢yHzameHTt

Pucynok 14.11. KoHCTPYKTHBHASI CXeMa CErMEHTHOI0 CBO/1a, ONMPAIOIEroCs
Ha (pyHIaMEHTbI

14.2.2. CermMeHTHBI CBOJ W3 TpeX MIAPHUPHO COCAMHEHHBIX MEXAY COOOW TMaHeseH-
obonouek KXKC (puc. 14.12) Bxitoyaet B ceOs 3aTsDKKU, COSTUHSIONME HAPY>KHBIE Kpasi CBOAA,
U CHCTEeMYy TMOKHMX CBsi3ed, 00pa3ylOIMX NPOCTPAHCTBEHHYIO CBS3EBYIO CHUCTEMY, KOTOpas B
iane umeet Gpopmy pom6oB (puc. 14.12,6).
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a — B cOOKY; 6 — IUIaH CBOJA, COCTOSAIIETO Mo JuTnHe 3 6 maHenei-obomouex KXKC;
1 — onopuas koHCTpYKLHS; 2 — nanenn-o0o1049ku KXKC; 3 — 3aTspkkn; 4 — HaKJIOHHBIE CBSI3M, 00pa3yIoIIye B
IUIaHEe POMOMYECKYIO CUCTEMY CBSI3€H; 5 — CTOMKH, CHA0KEHHBIE HATIPSTAIOIIUM yCTPOWCTBOM;
6 — IOTIOJIHUTENIbHBIE CTEPIKHH, COSIUHSAIOIINE HIDKHHIE YTIIbl TPEYTOJIbHON PEIIETKH; 6'- OOpHasi CBSI3b
TPEYTOJbHOU PEIIETKHU.
Pucynok 14.12. KoHCTPYKTHBHAsI CHCTEMA CErMEHTHOI0 CBO/IA M3 TPeX MaHeJe-

o0osouex KKC

Crpeny moabema CBOJOB, OUEPUEHHBIX MO Iyre OKPY>KHOCTU, PEKOMEHIYETCs] TPUHUMATh
paBHoii 1/7 nponera. [IposeTsl cBOOB, COCTaBIEHHBIX U3 MaHeneii-obonouek 3 x 18 mu 3 x 24
M, PaBHBI COOTBETCTBEHHO 52 1 69 M MEXIy OCAMHU OMOPHBIX KOHCTPYKITUH.

PexoMeHnganuu mo pacueTy CErMEHTHLIX CBOA0OB

14.2.3. PacueTsl CBOAOB CIEAYET BBINOIHATH METOAOM KOHEUHBIX 3JIEMEHTOB C YyYETOM
U3MEHEHHUM reOMEeTPUYECKO CXeMbl KOHCTPYKLIMU B MPOLECCE UX HATPY)KEHUS U K MOMEHTY
ucueprnanusi ero Hecymei crnocoOHocTH. CBOJ cienyeT MPOEKTUPOBATh TakUM 00pa3om,
YTOOBl HCYEpPIIAHUE €ro Hecylled cnocOOHOCTH HAYMHAJIOCh C IOSBICHUS TEKy4eCTH B
MaTepuaie 3aTsKeK.

PacueTsl CBOJOB BBINOJHSIOT Ha pa3jiMYHbIE COYETAHHUSI HArpy30K, BKIIOYAIOIIHE
CUMMETPUYHYI0O W HECHUMMETPUYHYIO CHETOBbIE HArpy3Kd, HWHTEHCHUBHOCTh KOTOPBIX
npuHuMaloT B coorBeTcTBUM ¢ CII 20.13330 myisi MOKPHITUH CETrMEHTHOTO OYepTaHUS.
3nauenne moayis Aedopmanuil 6€TOHA MPUHUMAIOT B COOTBETCTBUHU C M. 5.6 HACTOSMLIETO
CIIL.

14.2.4. BeprukanpHoe mepemenieHue w, (0caJky) KIIOYEBOTO y3ja CBOJa U3 ABYX
nanenei-o6omouek KIKC B MOMEHT Hauajia TEKY4ECTH 3aTSIKEK OMPECIISIOT 1Mo hopMyIie

2, LK,

w, = ——
E, A, cos“a E A4,

1
¥ 5 fc_ fcz_chtO-y

: (14.31)
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rae A, - niaomaab NonepeyHoro CeYeHUs CTANIbHBIX 3aTSKEK WM pabodell apMaTypbl
JKeJIe300€ TOHHBIX 3aTSKEK OJHOM CEKI[MM CBOJA;

0, —TIpenen TEKy4yecTH MarTepuaia CTaJbHBIX 3aTSKEK WM paboyeld apMmaTypbl
JKeJIe300€TOHHBIX 3aTIKEK;

au ly — cm. puc. 14.13;

E; — wMoaynb ynpyroctu CTalbHBIX 3aTsSKEK WIM  paboyedl  apmaTypsl
JKeJ1e300€ TOHHBIX 3aTKEK;

A,=b, 8, 5; (14.32)
o,,—4oc
K,=1-—2—2> (14.33)
o
Y
3ACCh Oy, — MPEABAPUTCIIBHOC HAIIPSPKCHUC B apMaType JKeNIe300€TOHHBIX 3aTSKEK 10

o0xatust 6eToHa mpu ¥, =0,9;

A0y, — TIOTEpH TIPEIBAPUTEIHHOTO HAIPSHKEHUS B apMaType 3aTsDKeK MpH ¥, = 0,9; s
OTKPBITBIX CTAJIbHBIX 3aTsDKEK K, = 1.

Jlns ompeneneHuss OCagKH KIYEBOTO y3la CBOJA W NIPU PACUETHBIX HArpys3kax B
dopmyny (14.31) BMecTO O, MOACTABISIIOT PACUETHOE COMPOTUBIICHUE CTaJbHBIX 3aTSKEK R,
win pabouell apMatypsl R, )KeJIe300€TOHHBIX 3aTSIKEK.

1 — manens o6onouka KXKC; 2 — ymop 3atsmxku; 3 — 3akiiagHasi 1eTajlb ¢ OTBEPCTHEM JUIA IapHHUpPa; 4 — OCh
paboueii apmatypbl quadparm; 5 — oCh 3aTSHKKH; 6 — OCh OIOPHOM KOHCTPYKIIUH.

Pucynok 14.13. T'eomeTpuyeckasi cxeMa TPeXIIAPHUPHOT0 CETMEHTHOI0 CBO/Ia

14.2.5. ]JIng WCKIIOYEHUS NPU HECHMMETPUYHOM HArpy’KCHWH B HAKIOHHBIX CTEPIKHSIX
TPEeyroJabHOU pemeTky (4) U B JONOTHUTENBHBIX CTEPKHSX (6) (puc.14.12) cxuMaronmx yCcuiun
peKoMeHayeTCs B Ipolecce COOPKH CETMEHTHOIO CBOJIA U3 TPEX MaHeNei-000J104eK C OMOILBIO
crenuanbHbiX ycrpouctB (cm. m. 14.2.9 mnacrosimero CII) cos3mate mnpeaBaputenbHbIC
pacTATHBAIOIINE YCHIINS, 110 BETMYMHE MPEBBIIIAIONINE BO3MOKHBIC YCHUIIHS CKATHSI, BEITMUNHA
KOTOPBIX OIpeJIeNsIeTCs B IPOLIECCe pacyeTa CBOJA.

KOHCprI/IpOBaHI/Ie CErMCHTHBIX CBO/J0B.

14.2.6. CermeHTHBIE CBOJBI BO BCEX CIydyasx MPOCKTUPYIOT u3 manenei-obonouek KXKC
mpuHoi 3 M. JlnuHy maHenei /Uit CBOJOB U3 IBYX MaHEeIe-0007104eK MPUHUMAIOT paBHOM 12,
18 1 24 M, a JUIsi CSTMEHTHBIX CBOJIOB U3 TPEX MaHemnen-o0omouek - 18 u 24 m. B xaxaoit cexiuu
cBoja U3 NByX maneneii-oo6onouexk KIKC (MOHTa)XHOUM CEKIIMU) OJKHBI OBITH MPEayCMOTPEHBI
nBe 3arskku. B cBome w3 Tpex manenei-o6omouek KOKC, y KOTOpPBIX BHYTpEHHSI
MPOCTPAHCTBEHHAs] CHCTEMa, OOpa30BaHHAs POMOMYECKON CHCTEMOH CBs3eH, oOecreymBaeT
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MOBBIIIEHHYIO ECTKOCTh CBOAYATOrO IMOKPBITUS, 3aTSKKU JIOIMYCKAEeTCsl pacrojarath B IIBax
Ka)X10M BTOPOU MMaHENH.

14.2.7. OnopHblii 1 KIrO4EeBOW Y31kl cBojaa (puc. 14.14) mpoeKkTUpyrOT MO HPHUHLHUITY
[WIMHAPUYECKOr0 INAPHUPA, PACIOJIOKEHHOIO B  3aKJIaJHOM JeTalld ¢  OTBEPCTHEM,
IpUBapeHHON K pabouelt apmatype Auadparm. B y3ie coeauHsoTcs 3aKkiagHble AETaau ABYX
IIBOB: C OJHOW W JIByMsl IUIACTUHAMH, NPHYEM CyMMapHasl TOJILMHA IBYX KpaHHUX IUIACTHH
OJIHOM W3 JeTajeil paBHA TOJIIMHE CPEJAHEH IUIACTUHBI Ipyroi neranu (cedenuwe 1-1 Ha puc.
14.14,a). O6pa3zoBaHMe MIAPHUPHOTO COEAMHEHMs JABYX MaHenel-o0ojJo4yek olOecrieuyuBaeTcs
IPOMYCKOM METAJUIMYECKOTO CTEepXHs (IIapHHpa) B COBMEIIECHHbIE OTBEPCTHS IUIACTUH ABYX
3aKknaaHbIX getanedt (puc. 14.14,a). OnopHbll IapHUpP YCTPauWBAIOT IO TUIY KJIKOYEBOTO,
opuyeM Yy KpallHMX MaHenell omopHas 3akjajHas JAeTajlb HMMEET JBE IUIACTHHBI, MEXAy
KOTOPBIMM pacrojaraercs MeTalsIMueckas IUlacTUHa yropa 3arskku (puc. 14.15,6,68). Ocu
3aTSDKKHM, OMOPHOIO IIAPHUPA W OMNOPHOM KOHCTPYKIMHM [JOJKHBI OBITh CLEHTPHUPOBAHbI B
OTIOPHOM Y3JI€ CBOJIA.

e
L]
sl

a — KJII0YEBOH y3el; 6 — OTIOpHBIIT y3ell ¢ )kes1e3006TOHHBIMH MTPEABAPUTENILHO HAIPSHKEHHBIMU 3aTSHKKaMHU;
6 — OTIOPHBIH y3eI ¢ 3aTSKKaMHU U3 CTAIbHOTO MIPOKaTa;
1 — nanenb-o6osouka KXKC; 2 — onopHast KOHCTpyKUus; 3 — 3aKiIa{HbIe J€Talld C OTBEPCTUEM JJIs LIIAPHUPA;
4 — MeTanauyeckuil mapHup; 5 — apMarypa auadparm IUIHTHL; 6 — 3aTSHKKH U3 CTATBHOTO MPOKATa;
7 — npeHaNpsDKEHHBIE JKele300€TOHHBIE 3aTSDKKH; 8§ — OTBEPCTHE ISl CTPOIIOBKU CBOJIA;
9 — 3axsiafiHas AeTallb ONOPHON KOHCTPYKIMH; 10 — MeTanInuecKuil ynop 3aTsxKKu.

Pucynok 14.14. Y3J1bl CerMEeHTHOT0 CBO/1a

Cxema OMoOpHOro y3ja ONpeeNsieTcs B3aUMHBIM PaclojioKeHUEM U LIeHTpa MAThl CBOJAA
(Touka C, Ha puc. 14.13). Tanrenc yria HakJIOHa K TOPU3OHTY JIUHUHU, COCUHSIONMIEH LIEHTP
y3na (touka C; Ha puc. 14.13) u nieHTp nsatel cBona (touka C,), MOMKEH OBITH paBEH:

tg agp=4f. /1, (14.34)

14.2.8. ApmupoBanue nuadparm u 00OJOUKH ClIeAyeT Ha3HAauaTh MO pacyeTy, HO He
MEHEe MHUHHUMAJILHO JOIMyCTUMOTro, ykazaHHoro B 1. 14.1.20 nacrosimero CII. CrepxHu-
MOJIBECKU B BEPTUKAIbHBIX peOpax *KEeCTKOCTH auadparm cjienyeT BHIIOIHATH JBOMHBIMY,
B BYTax CONPSDKEHHS 000JOYKHM ¢ AuadparMamu cjieayeT yCTaHaBIMBAaTh KOHCTPYKTHBHBIC
cetku 7 (cMm. puc. 14.5).

158



14.2.9. B cerMeHTHBIX CBOJaxX, COCTOAIIMX W3 Tpex mnaHenei-ooomouex KXKC,
npeIBapUTeNbHbIe pacTsAruBaromue ycuwius (cMm. m. 14.2.5) B crepkHeBbIX d3jemeHTax (4)
CO3JIAIOT C MOMOIIBIO CTOCK 5 (cM. puc. 14.12), 060pyI0BaHHBIX YCTPOWCTBOM, MO3BOJISIONINM
pUIaBaTh YTMHEHUE CTOUKE.

PactsruBatoriiee HampsiK€HHE B CTEPKHEBBIX dJJIEMEHTax 6 CO3JalOT C IOMOIIBIO
pa3IMYHBIX YCTPOMCTB, MPOCTEHIIUM U3 KOTOPBIX SBISETCS TAJIPETL.

MOHTaX CBOIYATOTO TOKPHITHS PEKOMEHAYETCS BECTH YKPYIHEHHBIMH MOHTAKHBIMH
0JI0KaMH, COCTOSIIIIMMHU U3 ABYX MaHenei-obonouek KXKC, coeqMHeHHBIX MO JUIMHHOM CTOpPOHE
CBApKOMW 3aKJIaJHBIX JIETAJIel C YCTAHOBKOW HAKJIOHHBIX CBsI3€H 4 — NJIsi CpeHUX OJIOKOB WMJIU
HAKJIOHHBIX CcBsi3edt 4 u 6’ — s KpailHUX OJIOKOB, HANpPSATaeMbIX HA COOPOYHOM CTEHIE
YIUIMHEHUEM CTOMKH 5.

14.3. 'unep6onyeckne NaHeIH-000104KU

OcHOBHBIE 10JI0KEHUS

14.3.1. T'unepOonuyeckas MmaHeab-000J09YKa MPEIACTABIACT COO0M MIMHHYIO 000JOUYKY
OTpULIATENILHON rayCcCOBOM KPUBU3HBI, 00PAMIICHHYIO IIPOJOJBHBIMU OOpPTaMU M TOPLIEBBIMU
nuadparMamMu  (BepTUKAIbHBIMU HWJIM HAKJIOHHBIMH) C HHUXXHHUMH TOPU3OHTAIbHBIMU
rpamssma - (puc. 14.15 u 14.16), cayxammMmu Ui ONMpPaHHUA TAHENU-O00JOYKH Ha
MOJJIePKUBAIOIINE KOHCTPYKUUU. JInHeiiuaTas moBepXHOCTh 000JI0UKH MO3BOJISIET apMUPOBATh
MIaHEeJIb MIPSIMOJIUHENHOM IIPEABAPUTEIBLHO HAIPSKEHHOM apMaTypoil.

14.3.2. Tlanenu-o000JI0YKKM C HAKJIOHHBIMH TOPIEBBIMH auadparMaMyd TPUMEHSIOT IS
HNOKPBITUN OJHONPOJETHBIX U MHOTONPOJIETHBIX 3/1aHUH, & C BEPTUKAJIbHBIMU TOPLEBBIMHU
nuadparmMamM, — Kak NpaBWIO, TOJBKO sl OAHOMposieTHhIX. [lanenu-o0omouku ¢
BEPTUKAJIBHBIMA TOPUEBBIMU JuadparMaMH pPEKOMEHAYETCS MNPUMEHSATh B IMOKPBITHAX
MHOTONPOJIETHBIX 3/IaHUI NMPU OMUPAHUU HA IIHUPOKUE OATKU, YTO MO3BOJISAET OPTaHU30BaTh
BOJIOOTBOJ MEXIY TOpLIAMU NAaHEJEH.
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a — ¢ BEpPTHUKAJIbHBIMH TOPIEBEIMH auadparMamMu; 6 — TO e, C HAKIIOHHBIMH;
6 — TIOTIEPEYHOE CEUCHHE TTAHEIN; ¢ — IUTAH aPMHUPOBAHUS AHEIU C BEPTHKAILHBIMA TOPIEBBIMH TUadparMamMu;
0 — TO e, C HAaKJIOHHBIMH; | — TIPOJONBHBINA OOPT;
2 — nuadparma BepTHKalbHas, 3 — TO e, HAKIIOHHAas; 4 — KapKac Mpo0JIbHOro 60pTa;
5 — mpeaBapUTENbHO HAMPSHKEHHAS X0I0AHO1e()OPMHUPOBAHHAS apMATypa MEPHOANIECKOTro MpoduIst
(apmaTypHBIe KaHaThl); 6 — CBapHas CETKa 00OJIOUKH;
7 —apMmaTypa TOpueBOil quadparmsl.

Pucynok 14.15. I'unep0onyeckasi NaHe/J b-000/104Ka, APMHUPOBAHHAS MMAKeTAMM U3
BBICOKOIIPO4YHOI MTPOBOJIOKH

14.3.3. BricoTy ceyeHHMs MaHENU-O0O0JOYKHM B CEpeAMHE IMpoJieTa PEKOMEHIYETCs
NpUHUMATH B Tipeaenax ot 1/25 no 1/15 mpoineta, cTpeny nmoabema 000JIOYKH B MTPOAOJIHBHOM
HaIpaBJICHUH - B ipenenax ot 1/60 no 1/40 npoiera.

I'nyOuny BonH [ mnpuHHUMalT B npexnenax 1/8 + 1/4 mwupunsl by, MHUPUHY
NPSIMOJIMHEMHBIX YYaCTKOB ceueHUs (MIPOJOIBHBIX 00pTOB) — B mpeaenax 1/4 + 1/2 rnyOuHbI
BOJIHHI f-

14.3.4. Ecim mmpuHa u riayOWHA BOJHBI OTPAHUYECHBI, CTPOUTEIBHYIO BBICOTY
KOHCTPYKIMHM  yBEJIMYMBAIOT ITyT€M BBEACHHS MPOAOJbHOTrO pedpa-kuis (cM. puc. 14.16 u
14.17). Jlns oOnerdyeHuss cbemMa maHeau ¢ (opmbl OOKOBBIE TpaHWU KW CIEAyeT
IPUHUMATH C yKJIOHOM 1:50 + 1:20.
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Jnst ymeHbIIeHUs Beca OOJIBIICTIPOIETHBIX IMAaHENeH-000JI09eK KIJIb PEKOMEHIYETCS
BBHIITOJTHATH OOJIETYEHHBIM: C TOHKOW CTEHKOH W BEPTHKaJbHBIMH pPeOpaMH >KECTKOCTH
(puc. 14.17,2 u 0) nunu ¢ orBepctuami (puc. 14,17,6, 0). Ilanenu-o007104KH C OTBEPCTUSAMHU B
KWAJE€ WM C 3aTSDKKAMH PEKOMEHAYETCS TNPUMEHSTh IMPH IPOKIAJIKEe KOMMYHHUKAIUH B
npenenaax mOKPBITHS.
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a — o0uMi BUJ; 6 — IOIEPEYHOe CEYCHUE; 8 — ILJIaH apMUPOBAHUS;
1 — TopieBoe pedpo; 2 — HaKJIOHHAS ToplieBas Aunadparma; 3 — MpoaoIbHBINA OOPT;
4 — KWIIb; 5 — KapKac NpoAoJIbHOro 0opTa; 6 — cBapHas ceTka 000JIOUKH; 7 — MPEABaPUTENILHO HaNPsDKEHHAs
apmarypa; 8 — apmarypa TopLeBoro pedpa; 9 — BepXHsis cBapHasi ceTka y Topiua nanenu; 10 — To ke, HUKHSS;
11 — BepxHss cBapHas CE€TKa HaJ| KHJIEM.

Pucynox 14.16. I'unepoondeckasi Kujiepasi aHeJb-0007109Ka
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a — nponetom 12 M; 6, 6 — TO ke, 18 M (CO CIUIOIIHBIM KHJIEM U C OTBEPCTHUSAMHE B HEM);
2— T0 ke, 21 M (CO CIUIOMHBIM U 00JErYeHHBIM KUJIEM H C 3aTSKKOM); 0 — TO Xke, 24 M
(c OONEr4eHHBIM KUJIEM, C OTBEPCTUSIMH B HEM U C 3aTSKKOMN).

Pucynok 14.17. Ilonepeynble cevyeHHs] THNEPOOJIMYECKUX NTaHe1eii-000/1049€eK.

14.3.5. beckuneBble NaHEIU-000JOYKH PEKOMEHIYETCS apMHUpPOBaTh MPEIBAPUTEIHLHO
HANpPSHKCHHOW  XOJIOJHOAC(POPMHUPOBAHHOW apMaTypoil TMEpPHOANYECKOro Npodumiis Kiacca
Bp1400 — 1500 wunm apmatypubiMu kaHaTamu kiacca K-7, K-19 B Buae [IByX NakeToB,
PacIIONIOKEHHBIX IO IBYM CUCTEMaM MPSMOJIMHEHHBIX 00pa3yromux (cM. puc. 14.15).

B kuneBbIX maHensx-o00104Kax MpeaBapUTENIbHO HANPSHKEHHYI0 apMaTypy pacrosiaraioT B
KWJe, INUPUHY KOTOPOTO PEKOMEHIYeTCsl MPHHUMATh JOCTATOYHOW MJIi BO3MOXKHOCTHU
pa3MernieHus apMaTypsl (cm. puc. 14.16).

Pexomenganum mo pacuetry runep0oJndeckux naHeseii-000104ex

14.3.6. Pacuer runepbonnyeckux naHenei-o00oueKk Ha JeCTBUE BEPTUKAIBHBIX HATPY30K
PEKOMEHIyeTCsl MPOU3BOJIUTH HCXOJS W3 MPEANONIOKEHHS O HeAeQOpMHpPYyEeMOCTH KOHTYypa
MOTIEPEYHOr0 CeYeHHsI 00O0JIOUKH Kak OaJKy Ha JBYX ONOpax C KPUBOJUHEHHBIM MONEPEUHBIM
ceuenueM. Ilpu pacyere mnomepeyHoe cedeHne obOomouku (puc. 14.18,60) 3ameHsIOT
npuBeZeHHBIM (puc. 14.18,6) myTeM MpOEKTHPOBAHUS TOPU3OHTAIBHBIX YYAaCTKOB 00OJIOYKH Ha
0Ch CUMMETpPHH TonepeyHoro ceuenus. [Ipu stom s ynpormieHus (hakTuueckoe MpuBeIeHHOE
CEYEHUE MOKHO 3aMEHUTH JABYTaBPOBBIM (/151 OCCKUIICBBIX MaHENeN) WIH KPECTOOOPA3HBIM (17151
KkusneBbix) (puc. 14.18,8, 2).

14.3.7. Ilpu npoBepke MPUHATHIX Pa3MEPOB MOMEPEUYHOTO CEUCHUS MAaHETU-000JI0UKUA U €€
apMHUPOBAHUS BBICOTY CXKAaTOM 30HBI CEUCHHUS X OMPEIEISIOT C Pa30UBKOM MOMEPEYHOTO CEUCHUs
Ha y4acTku (puc. 14.18,0).

14.3.8. PacueTsl 0 NpOYHOCTH CEYECHMIA, HAKIOHHBIX K MPOJOJIBLHON OCH, IO 00Pa30BaHUIO
U PACKpBITUIO TPEUMH U MO JedopMalusiM pPEKOMEHAYETCS MPOU3BOAUTH IO PAacuE€THOMY
(IByTaBpOBOMY WJIM KPECTOOOPAa3HOMY) MPUBEACHHOMY CEUEHHIO.

14.3.9. B 30He nelicTBUS MaKCUMAaJbHBIX U3rMOAIOIINX MOMEHTOB M B MECTaX MPUIIOKEHUS
COCPEIOTOUCHHBIX HArpy30K 00O0JIOUKY CleAyeT MPOBEpsTh Ha JACWCTBUE YCHIUN MOMEPEYHOTO
HarpaBJIeHus, onpeesieMbix 1o popmynam (14.35)+(14.37).
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a — cXeMa YCHITHI B TIONIePEYHOM CCUCHUH M3rM0AaEMOi BOJIHBI, 6 — pa3OnBKa Ha dJIEMEHTAPHBIC TUTOIIAIKA
MOJIOBUHBI MOMIEPEYHOT0 CEUEHHMS; 8 — IIPUBEAECHHOE MONEPEYHOE CEUEHHE MTPH PACUETe Ha M3TUO MaHEH-
000JI0YKH; 2 — TO K€, KHJIEBOMH MaHeIu-000I0UKH;
1 — KOHTYp (PaKTHUECKOTO MPUBEAEHHOTO CEYEHUS; 2 — TO XKe PACUETHOrO MPUBEIECHHOIO CEUEHHMS.

Pucynox 14.18. PacyeTHble cxeMbl M IONlepeYHOE cedeHHe BOJHBI NOKPBHITHS

14.3.10. Ycumusa M, N, Q B mpoAOJbHOM CEYEHUH i-i TmaHenu-o0osouku (puc. 14.19)
OTIPEICIISIOT COOTBETCTBEHHO 1O popMyiamMm

M= (4At,-AP,)(z,-z); (14.35)
N;=Y (4t,—AP,)siny,; (14.36)
Q,=) (4t,—AP,)cosy,. (14.37)
rae:
n — HOMCP BHeMCHTapHOﬁ IJIOMIaJIKH IMONICPEYHOI'0 CCUCHUA BOJIHBI,
AP, — BHEWHsAs Harpys3ka, MPUXOASIIAsACS Ha 3JIEMEHTAPHYIO IUIOMIAJIKY IOMNEPEYHOIO
CCUCHUS,

z,—abcuucca n-i AIeMEHTapHOH TUIOIAKY;

z; — abciucca MpoJI0JIbHOTO CEUCHUS I 000JIOUKH;

% — YroJl HakjoHa K ocu OZ, KacaTeJIbHOM K KOHTYpPY IIOIIEPEUYHOI0 CEUEHUS B TOUKE I}

At, = 1, A4, - cIBurampllee yCWwiHMe, JEHCTBYIOIIEE Ha D3JIEMEHTapHYIO IJIOLAAKY
IIONIEPEYHOr0 CEYEHUs, IIe 7, — KacaTeIbHOE HANpsHKEHHE B SJIEMEHTapHOW IJIOLIaJKe
MOTIEPEYHOT0 CeueHus, onpeaensiemoe mo Gopmye (14.38).
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a — 3JIEMEHT JUIMHOM AX; 6 — MOJIOBUHA NONEPSYHOr0 CEUCHUs d—a;
6 — TO K€, TIOTIEPETHOTO CEUCHUs 6H—0.

Pucynok 14.19. K pacyery Ha yCuJinsl ONEPEYHOr0 HATIPABJICHUSA

n=zmh ANnh _nimaA Nnu
r = n=i n=i
" 05Ax(b,+b,)

3necb AN,, u AN,, — HOpPMajJbHble CHJIBI OT OaJOYHOrO0 M3rHOAlOIIEr0 MOMEHTA,
JeMCTBYIOIIME HA JIEMEHTApHbIE MJIOIIAKU JIEBOTO U MPABOT0 MONEPEYHBIX CEUCHUH;

AXx — JJIMHA paccMaTpPUBAEMOTO MPOJIOJIEHOTO CEYSHHS, IPHHAMaeMast He 0oJiee IIMPUHBI
BOJIHBI;

bis, M bjp — MHMpPUHA TOPU3OHTANBHBIX CEYCHHI OOOJIOYKH B TOYKAX i-X TOIMEPEYHBIX
ceueHuit a—a u b—b.

B ¢dopmynax (14.35)+(14.37) cymMupoBaHHe pacrpOoCTpaHsIeTCs HA YYacTOK MOIMEPEYHOro
CEYEHHUs OT TOYKH [ 10 KpalHel IUIOIAJKU n = m, MONEPEYHOr0 CEYEHUs a—a WU JI0 n = My
MOTEPEYHOT0 CEUCHUs O6—0.

B ¢dopmynax (14.35), (14.36) 3HaKM NPUHUMAIOTCS TOJIOKUTEIBHBIMU: mis M; - ecnu
pacTsHyTOE BOJOKHO PACIOJI0XKEHO CHMU3Y YCIOBHOM KOHCOMW; A N; — €CiaM B CEYCHHH i
JENCTBYET pacTATUBAIOLIEE YCUIIHE.

3Ha4yeHUss HOPMAIbHBIX CUIT AN, U AN, onpeaensioT no Gopmynam

, (14.38)

an

AN, =0,,Ad,,=" (rya=v.)A4,,: (14.39)
be

ANnb:O-nbAAnb: Ji (ynb_yb)AAnba (1440)

b
T€ Oy, U Oy, — HOPMAaJbHBbIC HAMPSIKEHHSI, NCUCTBYIOIINE Ha AJIIEMEHTapHbIE TUIOMIAIKH
JIEBOT'O U MIPABOT0 MOMEPEYHBIX CEUCHUH;
14, Iy, V4, V» — TIpUBEICHHBIE MOMEHTHI MHEPIIMU U OPJWHATHI IIECHTPOB TSHKECTH JIEBOTO M
MPaBOToO MOMNEPEUHBbIX CEUYEHUN BOJIHBI;
AAna, AAnpy Viar Ynp — TUIOIIAAA U OPJAUHATHI IIEHTPOB TSHKECTH JIEMEHTAPHBIX TIJIOMIAIOK
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JIEBOT'O U MPABOTO MONEPEYHBIX CEUEHUI;
M4, My, — TIpOi0JIbHBIE OaJIOUHbIE N3rHOarOIIe MOMEHTHI B JIEBOM U MPAaBOM MONEPEYHBIX
CEUEHHUSX BOJIHBI; IPU OTCYTCTBUU BHEIIHEW HAarpy3KH Ha yyacTke Ax
My, =My, + O Ax. (14.41)
31ech (O — MonepeyvHas Cuijla B CEYCHUU X.
14.3.11. B MHOTOBOJIHOBOM MOKPBITUU FOPU3OHTAIIBHBIE YCUIHS N, TEHCTBYIOIINE B CTHIKE
MEX]y BOJIHAMH, OIIPENeNIA0T o hopMmyIie

N, ="t (14.42)

rae M, - w3rubaromuii MOMEHT IONEPEYHOI0 HAMpPaBICHHUS B CPEIHEM INPOAOIbHOM
CEUeHUH BOJIHHI z; = 0;
f - ryOuHa BOJHEI.
ITo ycunusm N; IpoBEpSIIOT COEMHEHUS MEX/Ly CMEXHBIMU BOJTHAMM M CEYEHMS PacIOpoK,
€CJIM VX YCTaHABIUBAIOT JUISI CHIKEHUS 1e()OPMATUBHOCTH KPAHUX BOJIH.
14.3.12. Ilpum peicTBUM TOJOCOBBIX M COCPENOTOYEHHBIX BEPTUKAIBHBIX Harpysok,
IPUJIOKEHHBIX K TPEOHSIM BOJIH, CJIEAYET YUUTHIBATh UX paclpeesieHue MEKy BOJTHAMM.
Harpy3ky, npuxoasurytocs Ha MoJyBOJIHY K, ONIPeesstoT o ¢popmyIe
Pir=0,5 ar P, (14.43)
rne ap — KO3(pQUIMEHT, YYWUTHIBAIOUIMNA OTHAN€HHOCTh k- MOJYBONHBI OT TOYKH
NPUJIOKEHUS HAaTPy3KHU, ONpeaessieMblii mo tadu. 14.3.1;
Py — BEenMYMHA MECTHOU HArpy3KH.

Tabmnuua 14.3.1

Bup manenu-o60104ky 3Ha4YCHUS @y IJIs1 TTOJTYBOJTH

IIepBOM BTOPOU TpeTbEH | 4EeTBEPTOU
I'mankast 0,457 0,303 0,162 0,078
KuneBas 0,498 0,304 0,142 0,054

Ipumeuanus: 1. Ilpu 6onpmem oTnaneHun a, = 0.
2. JlanHBIe m7s KWIEBOH OOOJOYKH MPUHUMAIOTCS MPU YCIOBHHU, YTO IUIOMIAAb MOTIEPEYHOTO CEYCHUS KU
cocraBiszeT He 6oiee 80% IIIOMIAaaH MOTIEPEYHOTO CEUSHHS COOCTBEHHO 00O0JIOUKH.

14.3.13. IlonepeuHoe cedyeHHE BOJHBI M €€ apMHPOBAaHUE IPOBEPSIOT IO YCHIIUAM,
MOJlyYEHHBIM OT CYMMHPOBaHHUSI IOJIOCOBBIX M COCPENOTOUYEHHBIX HArpy30K, IMPUIIOKEHHBIX K
CMEXHBIM BosiHaM. C y4eToM CUMMETpUH AJIs pacyeTa MaHeIu-000JI0UKU ClIeqyeT NPUHUMATh
ycuivs B HauboJsiee Harpy >KeHHOM MOJIyBOJIHE, yYBEJINYEHHBIE B IBa pa3a.

14.3.14. OnopHble KOHCTPYKLMHU BOJHHUCTBIX MOKPBITHH W3 THIIEpOOSUYECKUX MaHeleH-
000JI0YEK PEKOMEHIIYEeTCS PACCUMTHIBATH C YYETOM HMX COBMECTHOW pPabOTHI C 3JI€MEHTaMHU
HOKPBITUS. VIHTEHCHUBHOCTb [IaBJIEHUS BOJHHUCTOTO MOKPBITUS HAa ONOPHYIO KOHCTPYKIIHIO,
paboTaronryio 1mo 60ajgouHON cxemMe, pEeKOMEHIyEeTCsl OMpeAeaTh o Tadiu. 14.3.2 B 3aBUCUMOCTH
OT BUJA HAarpy3KkH, JEHCTBYyIOIIEH Ha BOJIHUCTOE IMOKPBITHE, IPU 3TOM OTHOIIeHue 2b / L
JIOJDKHO OBITH [uist 103. 1, 2 1 4 B npenenax 0,5+ 0,25, nnst mo3. 3 u 5 — 0,33+ 0,25.
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Tabnuma 14.3.2

Ne Cxema Harpy3Ky Ha s4eiKy PacueTHbBIE CXeMbI SKBUBAJICHTHOMN
n/m HOKPBITHS HATPY3KH Ha OMOPHYIO KOHCTPYKIIHIO'
1
g
L
28|28 |25 2% jj
a1 !-1 Ll
2
2P
3L
7Y
ot
il 1f2 1%
z 1
3
P
-
S % 11 Ih}\
2b_2i 75|787 1, 12 Uz"\f'
{
4
P 2£mt
iy 3L
Pix}
L
o
I uf2 |ufa
2 iz ¥ L
"1
5

20,1t
3L
yEYEYN
Ay hn | fjokTe
£

' PaBHOMEPHO pacHpeie/IeHHYI0 HATPY3Ky Ha TOKDBITHE OT COOCTBEHHOIO Beca MaHeNeH-0007104eKk
JI0 3aMOHOJIMYMBAHUS IIBOB MEXAy O0O0J0YKAMH PEKOMEHAYETCSl NPHHHMAaTh B PacueTe PaBHOMEPHO
pacnpeneeHHON Ha ONIOPHYIO KOHCTPYKIMIO 110 BCEH €€ JUIHHE.
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14.3.15. bonee TouHBIN pacyeT MaHenel-0o00NI0YeK NpU HEPAaBHOMEPHBIX Harpyskax cC
yuyeToM nedopMalnuii M pacyeT KpalHHUX BOJIH TOKPBITHS CJIEAYeT BBIMNOJHATE METOJIOM
KOHEYHBIX JIEMEHTOB C YYETOM T'€OMETPUUECKON U (PU3UUECKON HETMHEHHOCTH.

KoncTpyupoBanue runep0o/imuecknx nasesei-o000104ex

14.3.16. MuHuUManbHYI0 TOJIIUHY OOOJOYKM MPUHUMAIOT C YYE€TOM MPHUHSATOTO
JUaMeTpa apMaTypbl I MUHUMaJIbHO JOMYCTUMOM TOJILMHOW 3aIIMTHOTO CiI0si O€TOHA, HO
He MeHee 30 mMMm. B cioydae pasmemieHus pabouyux cTep’KHEW MO HU3Y BOJHBI TOJIIUHY
000JI0OYKH B 3TOM MECTE PEKOMEHJYETCsl YBEJIMUUBATh MyTEM CIPAMIICHUS BEpXHEW KpUBOU
HONEPEYHOT0 CeYEHUs 000J0YKH HIIM IYyTEM YTOJIIEHUS BCETO CEUEHHUS.

MuHUMaIBHYIO TOJIIUHY TPOIOIBHBIX OOPTOB CIEyeT MPUHUMATh B 3aBUCHUMOCTH OT
nuaMeTpa pabouyux cTep)KHEH, pacmoNOKEeHHBIX B 3TUX OopTax, paBHoi (1.5 + 4) o, rae 0 —
TOJIIIHA 000JIOYKH.

14.3.17. 3amspkkd B MaHENIAX-00070YKaX MPUHUMAIOT CTAJIbHBIMA (M3 TMPOKATHBIX
npoduieil) WM  KeNe300€TOHHBIMM, apMHPOBAHHBIMU  CTEP)KHEBOW apMmaTypoil wim
apMaTypHbIMM  KaHatamu.  CranpHble  3aTSOKKM  MOTYT  OBITb  OTKPBITBIMH WU
00ETOHMPOBAHHBIMH.

14.3.18. O0o00YKH PEKOMEHIYETCS apMHUPOBATh CBApPHBIMH CETKAaMU W3 OOBIKHOBEHHOM
X0JI0AHOAe(H)OPMUPOBAHHON MPOBOJIOKH, MPOAOIbHBIE O0OpTa U Kb — CBapHBIMU KapKacaMH H
OTIENIbHBIMU CTEP)KHSAMH, a TOpLEBbIE AMadparMbl — CBapHbIMH CETKaMH, KapKacaMH H
OTJICIIbHBIMU CTEPKHAMMU.

B HaknoHHbIX auadparmMax Uis BOCHPHSATUS TIJIAaBHBIX PACTATMBAIOIIUX HaNpsHKEHUH
ClIelyeT IpeaycMaTpuBaTh JAOINOJHUTEIBHOE ApPMUPOBAHHUE CBAapHBIMU CETKaMU (CM. pHC.
14.15,0 u 14.16,6).

14.3.19. B OeckuiieBbIX MaHENsIX-000JI0YKaX W B 000JOYKaX C 3aTsDKKaAMH  CIEAyeT
npeaycMaTpuBaTh 4EThIpe MOABEMHBIX IETIM B TOPLEBBIX Auadparmax, a B KHIEBBIX, KpOMeE
TOTO, — JBE€ METJIM B KUJIE HA PACCTOSIHUU 2,5—3 M OT OIO0p.

14.3.20. B ipoioibHBIX OOpTax CieayeT MpeayCMaTpuBaTh pacioioKeHHbIE ¢ marom 1,2—
3 M 3aknajHbBle JAeTanu s coequHeHus maneneld. [Ipu HEOOXOTUMOCTH, yCTaHaBIUBAaeMOMN
pacueToM Ha JIeHCTBME YCWIMH IONEPEYHOr0 HAIPaBJIEHMs, B KpallHMX NaHensxX (y TOpLOB
3laHUsl U y TEMIIEpaTypHbIX ILIBOB) K ATHM JE€TaJlsIM I[PUBAPUBAIOT CTAJIbHBIE IONEPEYHBIC
pacmopKu U3 yrojka Wiu TpyOsl.

14.3.21. VYTemneHHy!0 KpOBJIK  CIEAyeT IPOEKTHPOBaTb C  YTEIUIMTEIEM U
TUAPOU3OJSILMOHHBIM  KOBPOM, YKJIAIbIBAEMBIMHA HENOCPEACTBCHHO II0 KPHUBOJUHEHHOU
MIOBEPXHOCTH KEJI€300€TOHHOTO BOJIHUCTOT'O IOKPBITHSI.

[TaHenn-000I0YKM MOJIHOM 3aBOJCKOM TOTOBHOCTH PEKOMEHJIYETCS MPOEKTUPOBATH C
YTEIUIMTENEM U THAPOU3OIIALIMOHHBIM CII0EM, HAHECEHHBIMU MEXaHU3UPOBAHHBIM CIIOCOOOM.

14.3.22. B BOJHUCTBIX MOKPBITHUAX JOMYCKAaeTCsl MpeAycMaTpUBaTh MPOEMbI JUIS
OCBELICHHUS, a’pallid, KOMMYHMKAIMH M T. M. OpU COOJNIOJEHMHM pEeKOMeHaarui m. 6.5
Hacrosimero CII. [upuny mpoema pexkoMeHayeTcs mpuHuMarth He Oonee 0,4 MUPUHBI TTAHETH.
ITpu 3TOM HEOOXOIUMO COXPaHATh YYaCTKU MONEPEYHOTO CEUYEHUs M0 HU3Y U Ha IpeOHSX BOJIH
NaHeId, B KOTOPBIX pa3Memaercs pabodas apmatypa. [Ipm HE0OXOAMMOCTH YBEIWYCHHUS
LIMPUHBl OTBEPCTUS, NMPEBBIMIAIOLIETO YKa3aHHBIA pa3Mep, MPOEM PEKOMEHAYETCS yCTpanBaTh
Ha BCIO IIIMPUHY BOJIHBI, IPEAyCMaTpUBasi paMHOE 0OpaMIIeHHE, paBHOIIPOYHOE CEUEHUIO BOJIHBI.

14.3.23. B Mecrax NpUMBIKAHHWS BOJIHUCTBIX IOKPBITMM K TOPLEBBIM CTE€HaM CIEAYeT
IpelycMaTpuBaTh COEOUHEHMS, HE MPEMSATCTBYIOLIUE BEPTUKAJIBHBIM  IE€PEMEIECHUIM
KOHCTPYKLUH TOKPBITHS.
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15. BCHAPYIIEHHBIE MAHEJIU C IIJIOCKOM BEPXHEM MMOBEPXHOCTHIO

OcHOBHBIE MOJIOKEHUSA

15.1. BcmapyuieHHble TaHENM C TUIOCKOM  BEpXHEH MOBEPXHOCTHIO  SIBISIFOTCS
MPOCTPAHCTBEHHBIMU HJIEMEHTAMU TIOKPBHITUH U MEepeKkpbiTUid. OHU HMEIOT TEPEeMEHHYIO
TOJIIINHY, YBETHYHUBAIOIIYIOCS K KOHTYPY, U BBITYKIYIO CPEIMHHYIO MIOBEPXHOCTh, OMMCAHHYIO
Ha MJI0CKOM KOHTYype (puc. 15.1). Ilanenu co cTyneHuaThIM U3MEHEHUEM TOJIIIMHBI HA3bIBAIOTCS
CTyTEHYaTO-BCHapyIIeHHbIMH (pHC. 15.2).

[IpsiMoyTonbHBIE BCMAPYIICHHBIC TAHENIH 3aBOJICKOTO HW3TOTOBJICHHUS TMPOCKTUPYIOTES
muHOM [ < 7 M, mpuHOoM [ < 3,6 M U ¢ oTHOIIEHHUEM cTopoH /1 / [, < 2. Tlpu Gonbiux nponeTrax
WM TIOJIMTOHATTFHOM IIJIaHE MEePEKPHIBAEMOT0 TOMEIIEHUSI IPUMEHSIOT COOPHBIC BCIIApYIIICHHBIC
KOHCTpYKIUU. [Ipu 3TOM pasmepsl TaKuX KOHCTPYKIIMH PEKOMEHIYETCsl MPUHUMATh He Oojee 12
M IO JJIMHE U 9 M 10 MHpUHE.

1 — apmarypHas ceTka; 2 — NONONHHUTENBHBIE CETKU B YIJIax TAHENH;
3 — npeaBapuUTEIbHO HAMPSHKEHHBIM apMaTypHBIIT Mosic.

Pucynok 15.1. Cxema BcnapyuieHHOW MaHeH

¥ L ( h)
L 2 \2
Pucynox 15.2. IlonepeyHoe cevyeHne U NOCTPOEHHE HUKHEH MOBEPXHOCTH CTYNIEHYATO-
BCHAPYLIEHHOMW MaHeJu

15.2. BenapyuieHHbIE TAHENIN NMPOEKTUPYIOT KaK AJIs OJAHONPOJIETHBIX (pa3pe3HbIX), Tak U
MHOTOIIPOJIETHBIX (HEPa3pe3HbIX) MOKPBITUM M MEPEKPHITHHA, a Takke B KauyecTBE CPEIHUX
PacIopHBIX 3JIEMEHTOB COOPHBIX 6e30aT04HbIX epeKpbITHii (puc. 15.3).

BcenapyieHHble maHeau U KOHCTPYKIIMK MOTYT ONUPATHCS IO YIJIaM, IO KOHTYPY, [0 TPeM
WY TI0 IBYM TMPOTUBOIIOJIOKHBIM CTOPOHAM.

15.3. Tla"enu 1 KOHCTPYKIIMH C TJIOCKOW BEPXHEHW MOBEPXHOCTHIO MPUMEHSIOT B COOPHBIX
HNOKPBITUSAX W TEPEKPBITUAX 3JaHUM W COOPYXKEHHMH, ISl KOTOPBIX PACUETHOM SIBIsETCA
pPaBHOMEPHO pacrpesieieHHas (Min OJn3Kasi K Hell) Harpy3ka.
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1 — KOJIOHHA; 2 — HAJKOJIOHHBIE TUTUTHI; 3 — BCHAPYIIICHHBIEC TTaHEIIH.

Pucynok 15.3. IlpumeHeHue BCaAPpylIEeHHBIX NMaHe el B COOPHBIX 0€302JJ09HbIX
nepeKkpbITHSIX

15.4. BcnapyuieHHble TIaHEIM U KOHCTPYKIMH, KakK TMPaBWIO, MPOCKTUPYIOT C
MpeBapUTENLHO HAMPSHKEHHBIM apMUPOBAHUEM IO KOHTYDY.

15.5. IllaTpoBble maHenW C IJIOCKOW IUIMTON IMOCTOSHHOW TOJIIIMHBI U C pedpaMu IO
KOHTYPY NMPUMEHSIOT B IEPEKPBITUAX JKUIIBIX M OOIIECTBEHHBIX 3aHHIHA.

15.6. HuxHIOIO MOBEPXHOCTh MPSIMOYTOJIHBIX BCHAPYLICHHBIX TMAHEIEH PEKOMEHIYETCS
OUYEPUMBATH IO MOBEPXHOCTHU MOJIOKUTEIHHON TayCCOBOM KPUBU3HBI, 33/1aHHOIN YpaBHEHHEM

h-ax2/i2i-4y2/3)
1-Clax?/if +4y213)

Z =

(15.1)

rze f — cTpena noJbeMa IOBEPXHOCTH B LIEHTPE MAHEIH O OTHOLIEHHIO K IIIOCKOMY
KOHTYDY;

/1 v [—pa3mMepbl CTOPOH KOHTYpa (110 ocsiM OOPTOBLIX pedep);

X, y — TeKyuue KkoopauHatsel (puc. 15.1, 15.2);

C — napametp, usmenstonuiics ot 0,3 1o 0,5 (pexkomenayercsa npunumars C = 0,45).

Pexomengaumuu mo pacuery

15.7. PacueT BcrapylI€HHBIX MaHesel cleayeT MPOU3BOAUTH 10 MPEIENbHbIM COCTOSIHUAM
no ykazanusiMm CII 63.13330 u pexomenparusim pazaena 4.2 nHacrosmero CII. Ilpu stom
HECYIIyl0 CIIOCOOHOCTb M ceueHHus pabouell apmaTypbl Mosica ONPEAESIOT MEeTOJOM
IPEIEIbHOIO PABHOBECHS.

15.8. Jlns mpsIMOYTOJIBHBIX BCHAPYIIEHHBIX U CTYNEHUYATO-BCIAPYLIEHHBIX MaHenel (puc.
15.1, 15.2), onepThiX 1Mo KOHTYpY, pacnop / JomycKaeTcsi OnpeAessaTh, UCIOb3Ys LIAaTPOBYIO
cxemy uzioma (puc. 16.3,0), mo popmyie

272
q ll lz
H=H,=H=—"112__ (15.2)
121, IE+12
a TIoIIa/lb CEUYSHHSI apMaTyphl IPEABAPUTEIHHO HANPSHKEHHOTO Tosica Ay — 1o Gopmyie
) =L, (15.3)
2 7d Rs

B ¢opmymax (15.2—15.3):
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Jp =ho - 05/ 4 - pacueTHbIil nogbeM nanenu (puc. 15.2);
[1, [,— pacueTHbIe pa3Mepbl aHEIH (PACCTOSTHUE MEXAY OCSIMHU OTIOPHBIX IIJIOIIAIOK);
R, — pacueTHOE CONPOTUBIICHNE MPEABAPUTEIHHO HANIPSHKEHHON apMaTyphl 10sIca;
Ya — KO3 QUIHEHT, IPUHUMAEMBbII paBHBIM 1; /Ul IUIUT C OTHOIIEHUEM JUIMHBI CTOPOH OT
1,7 no 2 umu iput hy / [, < 1/25 y,;= 0,8, a qy1st KpailHUX MaHeseil MOKPBITHI WK MEePEKPBITUH,
JUIs1 KOTOPBIX HE BBITIOJIHSIOTCS pekoMenaanuu 1. 15.20 nacrosimero CII, ;= 0,7.
JUis TOJMUTOHAIBbHBIX BCHApYLIEHHbIX NaHesnel (puc. 15.5,6), y KOTOpBIX LIEHTpasbHas
HaHeJIb OTCYTCTBYET MJIM UMEET pa3mep 71< r/4 , Iiolaab CEe4eHUs: apMaTyphl IpeaABAPUTEIHHO
HaIPSKEHHOTO Tosica A ONIpeACIAIOT Mo (popmyiie

2
A= qr , (15.4)

674/, R cos%

IZIe | — paguyc Kpyra, BOMCAHHOTO B KOHTYD LIEHTPAJIbHOM ITaHENH;
¥ — paanyc Kpyra, BIUCAHHOTO B IOJIMTOHAJILHBIA KOHTYP;
o =2r/n,tae n >4 — KOIMYECTBO CTOPOH MOJUTOHAIBLHOIO KOHTYpa.
Hecymiyio criocoGHOCTh MaHeNu Mo CKUMAIOIIMM YCHUIIHSM B TUIUTE JIOIYCKAeTCs MPOBEPSATh
KaK JJI BCIApyIICHHOM MaHeJIn ¢ HeCMeIaeMbIM KOHTYpoM (cMm. 1. 15.9 nacrosimero CIT).
15.9. Jlnsa BcmapylIEHHBIX M CTYIEHYATO-BCHAPYIIEHHBIX IIaHEJIEM C HECMEIIaeMbIM
KOHTYPOM IIpEJIENIbHYI0 Harpy3Ky ¢ WM TOJIIHMHY IUIUTHI O5 ONPEAEISIOT 1o hopMyiie

3(12 412
szfd Ss Ry (15.5)

i3

rae  f, - pacdeTHbId MOJBEM MAHENH, ONPENENAeMBbIi C YU4ETOM HEyNpyrux Aegopmanuit

cxaToro 6eroHa 1o gopmyie

fo=f -G +L)ar2 Ey 8, (15.6)

311eCh O, — CPEAHSISI TONIIMHA BCTIAPYIIEHHON WU CTYNIEHYaTO-BCIAPYIIEHHOW MaHENH;

Ep - CHWXEHHBI MOAYJb YHOPYTOCTH JI HEMPOIOJKUTEIBHOTO ACHCTBUS HArpy3KH,
onpenensieMbit hopmyroit (5.2)

IIpn 1pPOOOIDKUTENBHOM JAEUCTBUU HArpy3ok FEjpj3amessieTcss Ep,; , BBIYUCISIEMBIM 110
yKazaHusM I11.5.7.

15.10. Jlna nmaneneil, omepThIX MO ABYM CTOpPOHAM MJIM IO yIJlaM, KpOME€ pacyera Io
maTpoBoM cxeme, mpuBeaeHHoro B m. 15.8 wmacrosimero CII, ciegyer mpou3BOAUTH pacuer
HECyIlel CIOCOOHOCTH MaHeNTu B OJHOM WM TpH /; # [/, B ABYX HaIpaBJICHUAX MO OaTOYHOU
cxeme n3noma kak 6anku [1-o6pa3noro ceuenus (puc.16.3, a).

Pacuer HauMHAIOT C BBIYMCIICHHUS] T€OMETPUUECKUX XapaKTEPUCTUK MPUBEICHHOIO CEYEHUS
U BBIUMCIICHUS MPECNIbHBIX M3rHOAIONIMX MOMEHTOB B OMOPHOM ceueHuu (M,) u B cepeauHe
niposiera (M.).

3HayeHue NpeAeIbHON Harpy3KU OMPEaeIIsaioT o popmyJie

qs =24 (M, + M)/ [ I, (31>~ L2)], (15.7)

rjae
[, — mmpuHa 6anku [1-o6pa3Horo ceueHus;
[, — paccTosiHUE B CBETYy MEX/y KOJJOHHAMU B HAaIpaBJICHUU MIPOJIeTa OaIKU.
B kauectBe mnpenenbHONM MO HeCylled CIOCOOHOCTH MAaHENU MEPEKPHITUS Harpy3KH
MPUHUMAIOT MEHBIIIYIO U3 HATPY30K g U ¢p.
15.11. Pacder mnporumba TOJIT CTYNEHYATO-BCIIAPYIICHHOW TAHENW W) JOITyCKAeTCs
MPOU3BOJIUTH MPUOMIKEHHO - KaK JJIs KeJIe300€TOHHOW OmepToil Mo KOHTYpYy IUIUTHI, 0e3
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TPEIIUH B PACTAHYTON 30HE, IO GopmyJie

wo =2 +2F (p, 1B, +p, 1B, 1325, 12) (15.8)
€ ps U p; - COOTBETCTBEHHO KPATKOBPEMEHHO M JJIUTEJIBHO JEHCTBYIOIIAs Ha
NEPEKPHITHE HATPY3KHU.

Jlns maHenu, onepTod Mo yriam, K BeIYUCICHHOMY 1o ¢dopmyse (15.8) 3nauenuto nporuda
IUIAT W; cJenyeT a00aBuTh Mporud pedep wr, BBIYMCICHHBIA Kak uist Oanok ['-oOpa3Horo
CEUEHUsI, U BBIYECTh BEJINUMHY BbIrHOa peOpa oT 00xkaTus HanpsiraeMoi apMaTypoi mnosica.

15.12. Pacuer marpoBbIX MO HECylled CHOCOOHOCTH NaHeled ¢ pedpamMu MO KOHTYpy U
IUIOCKUMH IJIUTAMH TIOCTOSIHHOM TOJILIMHBI TPOU3BOJUTCS IO METOAY NPEAEIBLHOTO PAaBHOBECUS
C MCITOJIb30BaHMEM KOHBEPTHOH M OaJIOUYHON CXEM H3JIOMA.

15.13. PacueTr cOOpHBIX IpEIBApUTENILHO HAIPSDKEHHBIX BCIAPYIIEHHBIX KOHCTPYKLUH MO
IpEEIbHBIM COCTOSIHUSIM CJIEIYyEeT BBINOJHATh HAa YCHUJIUS, BO3HUKAIOIIME JO M IOCIe
3aMOHOJINYMBAHUS CTBIKOB - COTTIACHO peKoMeHpanusaM 1. 4.2 nacrtosamero CIL

15.14. Jlns npeaBapUTENbHO  HANpPSDKEHHBIX — ONEPTBHIX 10  KOHTYpY  IHaHeleH,
yloBieTBOpsomMX TpeboBanusM 1.a. 15.1, 15.17 u 15.20 nacrosimero CII, npoepky
TPEIIMHOCTOMKOCTH JIOIyCKAaeTCsd HE NPOU3BOAWUTH. [IpOBEpKYy TpPEHIMHOCTOMKOCTH MaHENEH,
ONEPTHIX IO JBYM CTOpPOHaM WJIM IO yIjaM, cjlexyeT IMpPOU3BOAUTh Kak sl OaJo4yHbIX
aneMeHTOB [1-00pa3HOro ceueHus B OTHOM WUJIU B IBYX HAIpaBICHUSX.

KoncrpyupoBanue

15.15. HiwxHIOIO MOBEPXHOCTh CTYNEHYATO-BCIAPYLIEHHBIX NMaHeNlell MpOeKTUPYIOT TaKuM
00pa3oM, YTOOBI B HANpaBJICHUU OCEH X M )y OHa ObUIA OuUepUYEHA JyraMu MOBEPXHOCTH (pHC.
15.1), mepecedyeHuss KOTOPHIX C BHYTPEHHHUMM TIpaHSAIMH KOHTYPHBIX peOep Jjexanu Obl B
IUIOCKOCTH OCEH apMaTypHOTO Mosca OIOPHOro KOHTypa (puc. 15.2). B xauecTBe onuchIBarOImMx
Oyr B 3aBHCUMOCTHM OT TEXHOJIOTUYECKMX M apXUTEKTypHBIX TpeOOBaHUN JOMyCKaeTCs
NpUHUMATh KBaJpaTHYI0 Napaboiy WM Oyry Kpyra co cTpenoil moasema f. KommuecTBo
CTyIEHEW peKOMeH1yeTCsl IPUHUMATh OT 2 10 5.

15.16. Bcnapy1ieHHbIe U CTylI€HUATO-BCIIapYILLEHHbIE MTAHETU JOIYCKAaeTCsl IPOEKTUPOBATh
C OJHUM WJIN HECKOJbKUMH KeccoHamu. [Ipu [y / [, > 1,7 manenu KOHCTPyUPYIOT C ABYMS WU
TpeMsl KECCOHAMM, OKalMJIEHHBIMU peOpamM, MpPH 3TOM BCHAPYLIEHHbIE IUIMTHI CMEKHBIX
KECCOHOB IPOEKTUPYIOT Kak Hepa3pesHble (puc. 15.4).
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a — CTyNeHYaTo-BCIapyIleHHas MaHelb ¢ OJIHUM KECCOHOM; 6 — CTYINEeHYaTO-BCIapyIIeHHAs! TAHENb C
JIByMsI KECCOHAMU; 6 — BCIapyIlEHHAs MaHelb; | — OCHOBHAs pacTsHyTasi apMarypa nosica; 2 — Kapkac
MOMEPEYHOr0 ApMHUPOBAHHUS KOHTYPHOTO pedpa;
3 — ceTKa IJINTEL

Pucynok 15.4. KOHCTPYKTHBHbBIE CXeMbI BCIIAPYIIEHHBIX NaHeJ el

15.17. Ilnuty naneneii (puc. 15.1) npoekTupyrot u3 6eToHa Kiacca 25 U BbIIIE H apMHUPYIOT
CBapHOM CETKOW W3 MPOBOJIOKU AuaMeTpoM 3—4 MM ¢ gueiikoi pazmepom 200x200 mMm, a 1o
yriaaM Ha ydacTkax pasmepamu /i/6 u [,/6 - NONOTHUTENbHON CETKOW W3 CTEp)KHEW TOro ke
JMaMeTpa, pacronaraeéMom 1o OCHOBHOM CETKOM.

B mnuTte nomyckaercss mpemycMaTpuBaTh OTBepcTHs M TpoeMbl. KoHcTpyupoBanue wu
apMHMpOBaHHE IUIUTHl B 30HE OTBEPCTHH [IOJDKHO YAOBJIETBOPATH TpeOoBaHusIM 1. 6.5
Hacrosmero CII.

15.18. KonTypHble peOpa nmaHesneil apMupyroT MpeIBapUTENbHO HANPSKEHHBIMU CTEPHKHIMU
WIM KaHaTaMM TakuM o0pa3oM, 4YTOOBI CO3JaBajicd 3aMKHYTHI apMaTypHBIM MOsC.
3aaHKepUBAaHUE CTEP>KHEW B OTMIOPHOM 30HE MPEAYCMATPUBAIOT MMyTEM MPUBAPKHU UX K CTATbHBIM
OTIOPHBIM KOJIOJJKaM aHKEpPHBIX YCTPOMCTB M 3a CYET CLEIUIeHHs ¢ OETOHOM COTJacHO
tpeboBanusim CII 63.13330. B ciyuae, eciu CTEp>KHH WM KaHATHI IPOCKTUPYIOT 0€3 aHKEPOB,
apMaTypHbIE 3JIEMEHTHI CJIEeIyeT NOBOJIUTH A0 HAPYKHOW I'paHU MPOTUBOMOJIONKHOM CTOPOHBI
MaHEJH.

[IpenHamnpspkeHre OCYIIECTBISIIOT HAaTSHKEHHEM apMaTypbl Ha OETOH B MPOIECCE MOHTa)Xa
3JIEMEHTOB C TMOCJIEAYIOUIMM OOCTOHHMPOBAHMEM WJIM HATSDKEHHEM Ha YIOpPhl B 3aBOJCKUX
yCIoBHX (B TIpezesiax KOHTYPHBIX pedep COOPHBIX 3JIEMEHTOB) C MOCISAYIOMHUM YCTPOUCTBOM
CTBIKOB I105ICa, NEPEKPBIBAIOLINX BBl MEX/y 3JIEMEHTaMHU.

Jnsa xommeHcanuu Aegopmanuili 1 COOPHBIX BCHAPYIIEHHBIX KOHCTPYKLIHN CJeayeT
IpeycMaTpUBaTh CTPOUTENBHBIN IOABEM f. > f,/5 , HO He MeHee 20 MM.

15.19. B xoHTYypHBIX peOpax KpoMe OCHOBHOW PACTSHYTOH apMaTyphl (apMaTypHOTO Tosica)
ClelyeT MpeaycMaTpuBaTh MONepeyHyro apMmatypy (puc. 15.4). B peOpax, omepTsix mo Bcei
JUIMHE, YCTAaHABIUBAIOT OJMHOYHBIC apMaTypHBIE KapKachl, pacrojaraeMbie OJIMKe K Hapy KHOM
rpanu pebpa. Ilpu sTomM BOJM3M YITIOB KapKachl MOJDKHBI HMETh MOMEPEYHbIE CTEP>KHU
nuaMeTpoMm 4—~6 MM ¢ maroM He Oosnee S0 MM U HIDKHHE CTEPKHHU TMaMETPOM HE MeHee 6—8
MM. B KOHTypHBIX peOpaX, HCHBITHIBAIOIIUX M3TUO B BEPTUKANBHOM W TOPHU3OHTAIBHON
IUIOCKOCTSIX, BOJM3HM YIJIOB Ha YydacTkax pasmepamu [,/6 w /6 mpemycMmarpuBaroT
JOTIOTHUTEIBHBIC apMaTypHbIE KapKachl y BHYTPEHHEH TpaHu pedpa.

15.20. B cpenHelf uyacTM BCHApyUIEHHBIX M CTYNEHYAaTO-BCHAPYLICHHBIX MaHeNIel
PEKOMEHyeTCsl IPUHUMATD: TONLIUHY IUIUTBI &y — He MeHee 30 MM, IIMPHHY KOHTYpPHBIX pebep
— He MeHee 100 MM, IIMPUHY TPOMEKYTOUHBIX pedep MEXy KECCOHaMHU MaHeNeil — He MeHee
50 mM. BpICOTY KOHTYpHBIX peOep maHeslell TEepeKphITH CleayeT NpPUHUMATh HE OoJee
YABOCHHOH BBICOTBHI CEYCHHUsI MPUMBIKAIOIIEH K peOpy IUIMTHI U HE MEHEE BBICOTHI, TpeOyeMoil
0 pacyeTy MaHesH 1Mo 6aJoYHOM cxeme U3Ioma.

Jlns yMEHbIICHUST TOJATIMBOCTH B TOPU3OHTAJIBHON IJIOCKOCTH B KOHTYPHBIX peOpax Ha
JUIMHHBIX CTOpPOHAaX [; TaHened, pacroJIOKEHHBIX MO Kpal 3JaHHs WIH COOPYKEHHS,
PEKOMEHyeTCs TIPelyCMaTPUBATh TOPU3OHTAIBHBIC TIOJIKH Y HIDKHEH TpaHu pedpa, yBeTnueHue
HIMPUHBl WM COOTBETCTBYIOLIErO apMupoBaHus pebpa. Jlomyckaercs Takke YBETUUYECHHE
TOJIIIMHBI WJIA APMUPOBAHUS IJTUTHI B KPAHUX MaHENIX WM YCTAHOBKA CBSI3€H MEX/1y IaHEeNbIO
U IPYTUMU HECYUIMMH KOHCTPYKLMSIMHU 3/1aHUS WIH COOPY>KEHUSI.

15.21. BcnapyuieHHsle maHenu pa3Mepom He Oosee 4x6 M ans 6e30aI0uHbIX MEePeKPhITUN
(puc. 15.3) nomyckaetcss NMpPOEKTHPOBaTh O€3 MpPEABApPUTEIBHO HAIPSHKEHHOTO apMaTypHOTO
nosica ¢ OMOHOJIMYMBAHUEM CThIKA 10 KOHTYpY, oOecreunBas nepeady paclopHBIX YCHIHMA Ha
HaJKOJIOHHBbIE ToJIockl. [Ipu 3TOoM pedpa maHenu apMHUpYIOT C YyUYE€TOM YCHIJIMM, TEHCTBYIOIINX B
CTaAUAX HM3TOTOBIICHUS, MEPEBO3KH W MOHTaxa. TOMNIIMHY BCHApYyIIEHHOW IUIMTHI B CEpPEIUHE
TaKUX T[aHeJeH TMEepeKpbhITUH NPUHUMAIOT IO PACYeTy Ha MPOJABIMBAHUE COIJIACHO
CII 63.13330, HO He MeHee Oy = 40 MM.
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OuepraHue HM)KHEW MOBEPXHOCTH NaHENU JOJDKHO YJOBJIETBOPATH PEKOMEHAALMSM ILII.
15.6, 15.15 nacrosmero CII.

15.22. CoopHble BcrapylIeHHbIE KOHCTPYKIMHM HA MPSIMOYTOJBHOM IUIaHE PEKOMEHAYETCS
KOHCTPYUpOBaTb TakUM 0Opa3oM, 4YTOOBI CTBIKM MEXIY MOHTAXKHBIMH 3JIEMEHTaMHU
pacronarajguce BIOJIb JIMHUM M3JI0Ma Pacd4eTHOW IIATPOBOM cXeMbl paspymeHus. IIpu stom
KOHCTPYKLIUU JOITyCKAaeTCsl IPOEKTUPOBATh:

- 1pu [, < 7,2 M — U3 4eThIpeX TPEYroJbHBIX 3JIeMeHTOB (puc. 15.5,a);

- 1pu [, > 7,2 M — U3 YeTbIpex TPaNeUUueBUAHBIX U OJHOTO MPSIMOYTOJBHOIO 3JEMEHTa
(puc. 15.5,0);

- Ha NOJUTOHAIBHOM IJIAaHE — M3 TPEYroJIbHbIX WM TpalelMEeBUIHBIX MHaHened (puc.
15.5,6).

MoHTaXHBIE 3JE€MEHTbl KOHCTPYKLMH NPOEKTHPYIOT C OKAMMIIIONIMMH, a B Cily4ae
HEOOXOIMMOCTH - M C MPOMEXYTOUYHBIMU peOpaMH, ¢ IUIUTONW MEPEMEHHOM TOJIIHHBI COIJIACHO
pexomenaauuaM 1.am. 15.15 u 15.18 nacrosmero CII. CThiku Mexay COOpHBIMU 3JIEMEHTaMH,
COBMNAJAIOIIME C PpAacYCTHBIMU JIMHUAMHM HU3JI0Ma, JIOIYCKAaeTcsd KOHCTPYHpOBaThb Kak
HWIMHIPUYECKUE TapHUPBI.

15.23. [llupuHy ONOPHBIX IUIOIIAJOK IPHU ONUPAHUU IO KOHTYPY U IO TPEM WJIM IO JBYM
CTOPOHAM PEKOMEHJIYEeTCsl NMpUHUMaTh He MeHee 50 MM, a ONOpHBbIE NMOBEPXHOCTH NaHEINEH,
OMHMPAIOUINXCA MO yriam, pa3mepoM He MeHee 70x70 MM - IIpH ONUPaHUH HA METAJUIMYECKUE
3aKiagHeie neTanud, U pasmepom He Menee 100x100 MM - mpu onmupaHud Ha OETOHHBIC
MOBEPXHOCTH.

a — Ha TIPSIMOYTOJILHOM IUIaHE U3 TPEYTOJIbHBIX AIEMEHTOB; 6 — Ha MPSMOYTOJILHOM IIIaHE U3
MPSIMOYTOJIBHOTO M TPANELUEBUIHBIX JIIEMEHTOB; @ — Ha MOJMIOHAJIbHOM KOHTYPE;
1 — cbopHsbIe Tanenw; 2 — apMaTYPHBIH MOsIC.

Pucynok 15.5. Cxembl COOPHBIX BCIAPYIIEHHBIX KOHCTPYKIUIA

15.24. B MHOrompoJjieTHbIX MOKPBITUAX U TEPEKPBHITUAX M3 BCHAPYIICHUBIX IaHENIEH
3aMOHOJIMYMBAHUE CTBHIKOB U CBApHbIE COCIMHEHHS MEXIY HUMHU IPEIyCMaTPUBAIOT U3 pacyera
MIOKPBITHSL WIM IEPEKPBITUS KaK 3JIEMEHTA 3[aHUs B LI€JIOM Ha TOPU30HTAJIbHBIE HArPy3KU U C
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y4€TOM  KOHCTPYKTUBHBIX TpeOoBaHuil. B ciyyae HEOOXOAMMOCTHM IO KOHTYpYy NaHesen
npeaycMaTpUBalOT LIMOHKU, 00pa3yeMble OETOHOM 3aMOHOJIUYMBAHUS CThIKA.

JlommyckaeTcsi yCTpOHCTBO MPEABApPUTEIbHO HAIPSDKEHHOTO IOsSCa Ha BCIO JUIMHY WM
IIMPHUHY MEPEKPBITUS IO OCSM OTOp B ILIBAX Memny CMEXHBIMU npojeTamu (puc. 15.6, 15.7).

" !1 e K I
Hof2 Y H2 1H1 K ‘Hf YH, | Hy2
o

S 0 C 16w
~H, | | | H,
i e e = S
i | | | |
H, | | H
|L.___JJ_|.___4|___J__ 2
:r_ |r -||r | e
l'----:n.\‘I . |». | |
L H N ﬂ____i__Hﬂ

Hi/2 F 2 *Hfz_ | TR 1)

1— BCIIAPYUICHHLIC MMAHCIIN; 2—ocu OI1op IMaHenen u apMaTypHbIX TOSCOB.

Pucynok 15.6. Cxema Hepa3pe3HOro cOOpPHOIo NepeKphITHs ¢ NPeIBAPUTEIbHO
HANPSIZKEHHOH apMaTypoii, YJI0KeHHOH B IIBbI MEK1y NaHeIIMH

1600

1 — KOHTYpHBI! 3JIEMEHT; 2 — LIEHTpaJIbHAs IUINTA; 3 — KOJIOHHA C OTBEPCTUSIMU AJIs1 IPOITycKa
HarnpsraeMoi apMaTtypbl; 4 — 3aMOHOJIMYKMBAEMbIE TIa3bl; 5 — HampsiraeMasi apMaTypa;
6 — cTanpHast INIACTUHA AJIsI CBAPHOTO COECAMHEHUS COOPHBIX HJIEMEHTOB;
B ceueHnH A-A: Sa u 5b — nonoxeHne BepxXHel apMaTypbl COOTBETCTBEHHO B OTIOPHOM CEUEHUH U B CPEIHEH
YacTH MpOJIeTa.

Pucynok 15.7. BcnapyuieHHOe NepeKpbITHE ¢ HATSKEHHEM apMAaTypbl Ha 0eTOH
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CThlkM  MeXAy KOHCTPYKLUMSMHM CMEXHBIX IPOJETOB  JIOJDKHBI  YIOBJIETBOPATH
KOHCTPYKTUBHBIM U pacueTHbIM TpeOoBaHUAM 1. 6.4 HacTosero CII.

16. ITATPOBBIE KOHCTPYKIINUU

OcCHOBHBIE I10JI0KEHHSA

16.1. IllaTpoBble KOHCTPYKLIMHU Ui MOKPBITUH WM MEXIYy3TaXXHBIX MEPEKPBITUN 31aHUI
Pa3IMYHOTO HA3HAYEHUS MPEICTABISIOT COOOW TOHKOCTEHHBIE CKJIAIKHU M MPOCTPAHCTBEHHBIC
IUIUTHO-CTEP)KHEBBIE CUCTEMBI  (paMHO-ILIATPOBBIE KOHCTPYKUMH) C GopMON Hecyuien
KOHCTPYKUMH B BHJE€ MHOTOTpaHHMKAa Ha IUIOCKOM IIOJUTOHAIbHOM (Kak MpaBuio,
OpSMOYTOJIBHOM) KOHTYpe. MHOTOTpaHHUK UMeeT (opMy MOJIHOM WIIM YCEYEHHOM — CO CpeAHUM
JUCKOM B LIEHTPaJbHOM YacTW IjaHa KoOHCTpykuuu (puc. 16.1,a), nupamuasl. IllatpoBsie
TOHKOCTEHHBIE CKJIaJ4aThle KOHCTPYKLHUHU (1IaTPOBbIE 000JI0OUKH) 00pa30BaHbl TOHKOCTCHHBIMU
IUIOCKUMH WJIM PEOPHCTHIMU TUTMTAaMH B (OPME TOPH3OHTAIFHOW W HAKJIOHHBIX (OOKOBBIX)
rpaHey marpa.

e
e

a — C BEPTHKAJIbHBIMU OOPTOBBIMHU 3JIEMEHTAMHU; O — TJIAJIKUE C KAlUTEJ b0 U HA/IKOJIOHHOH MOJIOCOH;
6 — W13 peOPUCTHIX TUTAT

Pucynox 16.1. CxeMbl IIATPOBBIX CKJIAJ0K NOKPBITHI U NepPeKPbITHI

OCHOBHOl ~ Hecylled  KOHCTPYKUHMEH  pamMHO-IIATPOBBIX  KOHCTPYKUMM  SIBJIAETCS
MPOCTPAHCTBEHHAs IIaTpoBas pama. [IpomoNbHBIE OCH DJIEMEHTOB IIATPOBOM  pambl
PacIoJIOKEHBI BJIOJIb AUArOHABHBIX pedep.

JluaroHasibHbIe paMbl COOPHBIX PAMHO-IIATPOBBIX KOHCTPYKUUH B 3aBHCUMOCTH OT
BEJIMYMHBI TEPEKPHIBAEMOT0 TMpOJieTa, CTPOUTENILHON BBICOTHI TEPEKPBITUS M ypPOBHS
NEHCTBYIOIINX HArpy30K NPUHUMAIOT B BHJE OTHCIBHBIX COOPHBIX 3JEMEHTOB — pPaM C
noakocamu (puc. 16.2,a), wnm B cocTaBe IUIMT B BHAEC pebdep TNEPEeMEHHOW BBICOTHI,
YBGHHHHBammeﬁCH OT BBICOTBI KOHTypa CPCAHCTO JHCKa OO0 BBICOTHI 60pTOBOI‘O JJIECMCHTa B
YIJIOBBIX 30HaX (puc. 16.2,0).
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1, 2 — KOJIOHHBI ¢ KaITUTEISIMH; 3 — OOPTOBBIC JIEMEHTHI; 4 — TUArOHAILHBIC PAMBI;
5, 6 — IUIMTHI HACTUIIA; 7 — TUATOHAIBHBIC PeOpa IUTUT MEPEMEHHOMN BBICOTHI
a) o Harpysku 10 30 kH/M?%; 6) on Harpysku o 10 kH/m?

Pucynok 16.2. CoopHble pAMHO-IIATPOBbIE NMEPEKPHITHS

IIpocTpaHcTBeHHass paboTa KOHCTPYKLHMH IIATPOBOIO THIA ONpEAEseTcs HaludyueM
ycunui pacnopa. BocnpuAtrhe ycwini pacrnopa KOHCTPYKTMBHO pELIAETCS YCTPOUCTBOM
3aMKHYTOI'0 KOHTYpa U3 OOPTOBBIX 3JIEMEHTOB 10 NEPUMETPY IIATpPa, B KOTOPBIX pasMellaeTcs
OCHOBHas apmarypa (3aTshkka) [matpa. BennunHa pacrnopa onpeaessieTcs BeTHYnHOU
JIEMCTBYIOINX HArpy30K U COOTHOLIEHUEM OCHOBHBIX T€OMETPHUECKUX Pa3MEPOB KOHCTPYKLIUH,
K KOTOPBIM OTHOCSITCSI pa3Mepbl IJJaHa IIaTpa B OCSIX KOHTYPHBIX 3JEMEHTOB, Ta0apuThl
CPEIHEro AMCKA U cTpelia MoAbeMa LarTpa.

Crpenoil moabema ImIaTpa SBISETCS PACCTOSHUE OT YPOBHSA CPEAMHHON IOBEPXHOCTU
CpEeIQHEro Jucka J0 YpOBHS Mosica 3aTsDKKM marpa. CTpPOMTENbHYIO BBICOTY LIATPOBBIX
KOHCTPYKLUH peKOMEHyeTcsl Ha3Ha4yaTh B npezaenax 1/8 — 1/12 nepekpsiBaeMOro nposieTa.

[IlaTpoBble KOHCTPYKIMH NPOEKTUPYIOT MHOTONPOJETHBIMH (MJIM MHOTOBOJHOBBIMH) M
OJITHONPOJIETHBIMU (OTAEIBHO CTOSLIMMH), C OIIMPAHUEM I10 yIJIaM Ha KOJIOHHBI, 10 HECKOJIbKUM
CTOpOHAM WJIM 0 KOHTYpY (puc. 16.1).

Kene3oberoHHbIE MIATPHI BBITOIHAIOT COOPHBIMU, COOPHO-MOHOJIUTHBIMUA, MOHOJIUTHBIMU
U KOMOMHHMPOBAHHBIMHU - HalpUMep, M3 TOHKUX JKEJI€300€TOHHBIX IUIACTMH HA CTaJbHOM
pelieTyaToM KapKace.

16.2. IllatpoBble KOHCTPYKIMH MpEAHA3HAYAIOTCS ISl MOKPBITUM M TEPEKPBITUM, Kak
IPaBUJIO, KBAJPATHBIX MM MPSIMOYTOJbHBIX (C OTHOIIEHHEM CTOpPOH /1 / [ < 2) s4eek 34aHUM ¢
YKPYIHEHHBIM I1aroM KOJIOHH WJIM CTeH. Pa3mepsl MIATPOBBIX CKJIAJOK B IIAHE PEKOMEHIYETCs
NPUHUMATD:

- JUTSL TIOKPBITHIA: JKelie300eToHHbIe — OoT 12x12 1o 18x18 M, KOMOMHHpPOBaHHBIE — JIO
24x24 m;
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- JUTSL IEPEKPBITUNA — OT 6X6 10 12x12 M.

PamMHO-11aTpOBBIE KOHCTPYKLIMU HOKPBITUI M MEPEKPHITUH B 3aBUCUMOCTH OT BEIMYMHBI
JENCTBYIOIMX HArpy30K PEKOMEHYETCs IPUHUMATh pa3MepaMu B IUIaHe OT 6x6 10 18x18 m.

B 1maTpoBbIX KOHCTPYKLIHAX MOTYT OBITh MPEAyCMOTPEHBI MPOEMBbI ISl MPOIycKa
KOMMYHUKAIIMH, 17151 CBETOBBIX U a3pallMOHHBIX (DOHAPEH, a TaKkKe KpeneKHble MPUCIIOCOOIeHUS
JUISL BOCIIPUATHS COCPEAOTOUEHHBIX Harpy30K OT MOABECHOIO TPAHCIOPTa, KOMMYHUKALUN U T.
1., KOTOpbIE CJIelyeT pacnojaraTh, Kak IPaBUJIO, B y3JIaX CONpPsKEHUs pedep.

PexoMenpauuu mo pacuery

16.3. Pacder maTpoOBBIX KOHCTPYKIHU BBITIONHSIOT IO TPEISITBHBIM COCTOSHHUSM Kak
TOHKOCTCHHOHW TPOCTPAHCTBEHHOW KOHCTPYKIIMM B COOTBETCTBHU C pEKOMEHIAIMsIMH 1. 4.2
Hacrosiiiero CII.

[IpenBaputenbHbie  pacueThl M pacyeT IO Hecylled CrnocoOHOCTH IIATPOBBIX
KOHCTPYKIUU MPOU3BOAAT METOJOM MPEISITHHOIO PABHOBECHS COTJIACHO PEKOMEHIIAIUSM ILII.
16.5 — 16.10 nHactosmero CII.

JIJis aTpoBBIX CKJIAJIOK C OTHOIIIGHUEM CTpEJbl oabeMa K mpostety f/ 1> 1/10 (puc. 16.3)
pacueT 1o nedopManusM ImaTpa B IeJIOM JOMYCKaeTCsl He TIPOU3BOIHUTh.

16.4. Pacuer mo Hecymieil COCOOHOCTH KOHCTPYKIHUH IIATPOBOIO THUMA MPOU3BOIUTCS
MpUOJIMKEHHO Ha OCHOBE:

a) pacueTa IIaTtpa B IEJIOM JJIs OINpPEIeTCHHs] OCHOBHOW PAaCTSIHYTOW apMaTyphl MOSCOB U
HOPMAJIbHBIX ~YCWIIMH B IIAPHUPHO COCIAMHSEMBIX TPaHSIX CKIAJOK WM DJIEMEHTaX
JTMarOHabHBIX paM;

0) ompeeneHrs U3rudarIMX MOMEHTOB:

- B TPaHSX MIATPOBOM CKJIAJKM KaK B TUIMTaX, B MPEINONIOKEHUH, 4TO pedpa Imarpa
SIBIISTIOTCSI UX OTIOPAMU;

- B JMArOHAJIBHBIX paMax PaMHO-IIATPOBBIX KOHCTPYKIMI C yY4E€TOM TOPHU30HTAILHOTO
YCHIJTUSI pacriopa IaTpa B OMOPHBIX y3Jax;

- B IUTMTaX HACTWJIA MPU OMMPAHUH WX HA HECYIIUE JIEMEHTHI KOHCTPYKITUH.

16.5. IIpu pacyere OTAECNBHO CTOSIIEH IIATPOBON KOHCTPYKIMU METOJOM MPENEIbHOTO
paBHOBECHS CIEAyeT paccMaTpuBaTh CIEAYMOIIMe HauOoliee OMacHble CXEMbl H3JIoMa
KOHCTPYKIIUH TP IEHCTBUY PAaBHOMEPHO paclpe/IeliCHHON Harpy3Ku:

- [P OMUPAHUU IIaTPpa Ha MOABUKHBIE OMOPHI IO yTiIaM — OalIOUHBIE CXEMBI, C U3JIOMOM
maTpa 1o miockocTsaM zOx u zOy (puc. 16.3,a) 1 MaTPOBYIO CXeMy C 00pa3oBaHUEM 5 TUCKOB
(puc. 16.3,0);

- NpY ONUPAaHUM [IaTpa MO JBYM MPOTHBOIOJIOXHBIM CTOPOHAM — OallOYHBIE CXEMBI C
U3JIOMOM B cepeauHe mpoieta (puc. 16.3,a) u marpoByro cxemy (puc. 16.3,0);

- P ONUPAHUU TI0 BCEMY KOHTYPY —IIaTpOBYIo cxemy (puc. 16.3,0).
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1 — GokoBBIe TpaHU; 2 — OCHOBHAs apMmarypa nosica; H; u H,— ycuims B mosice;
a — C M3JIOMOM TTOCpeHe mpoJieTa (0aodyHas cxema),
6 — ¢ pa3ienieHneM Ha 5 TUCKOB (IIaTpoBasi cXemMa M3JI0Ma).

Pucynok 16.3. CxeMbl pa3spylieHHs IIATPOBBIX CKJIAAOK
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Pacuer mno maTpoBOoil cxeme MAONMYCKAaeTcsli NPOU3BOAUTh M MPU HECUMMETPUYHBIX
HarpyXeHHUsx.

JlJis MHOTONPOJIETHBIX IATPOBBIX MEPEKPBITHI, OMMPAIOLIUXCS HA KOJOHHBI, OCHOBHYIO
apMaTypy JOIyCKaeTcs NoAOUpaTh Kak JUIsl OTAENIbHBIX Pa3pe3HbIX LIATPOBBIX KOHCTPYKLUH U3
pacuera maTpa B LeJIoM 1Mo OanoyHbIM cxeMaM (puc. 16.3,a), a npu onupaHuM Ha CTEHBI — IO
marpoBoi cxeme (puc. 16.3,6), ucxols U3 NPEANONI0KEHUS [APHUPHOTO CONPSKEHUS IIaTPOB
MEXIy COOOi.

16.6. Pacuer rpaHell MWATPOBOM CKIAJKKM Kak IUIMT TPOU3BOASAT B COOTBETCTBUHU C
YCIIOBUSIMU MX ONHPAHUS U JOMYIIEHWHU, YTO IJIUTHl HAKIOHHBIX IpaHeil paboTaroT TOJNBKO B
HalpaBJIeHUH, IEPIEHANKYISIPHOM FOPU30HTAIBHBIM pedpaM, a BEpXHss TOPU30HTAIbHAS IJIUTA
— B JIByX HaIIpaBJICHUSX, KaK IUIUTA, ONIEPTast 10 KOHTYPY.

Pacyer miuuT npou3BOAAT HAa M3rMO C Y4Y4eTOM MX CXKaTUd YCHIMEM, LEHTPaIbHO
NepealoMMCs OT IPaHU K TPaHU Yepe3 LIINHAPUYECKUE IIIAPHUPBI B TOPU30HTAIBHBIX pedpax
U ompejensieMbIX MO marpoBoil cxeme (puc. 16.3,0). Ilpu 3ToM B HaKIOHHBIX TIpaHsX,
ONMMPAIOUIUXCS MO yIiaM OTAEJBbHO CTOSIIMX IIATPOB, PaclpeneIeHNe HOPMAJIbHBIX YCUIHN Ny
U N, 110 BBICOTE IPUHUMAIOT 110 TPEYTOJIBHUKY C BEPILIMHON y BEPXHEro pedpa, a B ONEPTHIX 110
BCEH JJIMHE U B CMEKHBIX TPaHsIX MHOTOMPOJIETHBIX MIATPOBBIX CKJIAJJOK — PAaBHOMEPHBIM.

B caywae ykmagku B COOpHBIX IIaTpax MEpPHEHAMKYJISIpHO pedpaM  apMmatyphl,
COEJIMHSIONIEH OTAENbHbIE IPaHN U BOCIPUHUMAIOIIEH OMOPHBINA M3rHOaloluii MOMEHT, ITUTHI
JIOITyCKAeTCsl paCCMaTPHUBATh KaK Hepa3pe3HbIe.

Pacuer wu3rubarmmux MOMEHTOB B IUIMTaX, pPacCMaTpPUBAEMbIX KaK HEpa3pe3HbIX,
JIOITyCKaeTCsl MPOM3BOIUTH AJIsl CpeHel mosiockl. IIpu 3ToM Ass pacyera IIMThl CpeHel IpaHu
YUUTBHIBAETCS TOJIBKO YacTh IOJHOM pacyeTHON Harpy3Ku ¢: ¢i = 7] ¢, IPUXOJALIEICS Ha M0JIOCY
HampaBienus [, u q; = (1-77) g, mpuxojsueiics Ha MOJOCY HampaBieHus [, (3mech 17 —
K03(ppULIMEHT pacnpesieieHns] Harpy3KH B HaINlpaBieHUU [ U [, mpuHUMaeMblil paBHbIM: 77 = 0,5
npu /; =15 ; n=0npu [, = 2 [»; npu IpOMEXKYTOUHBIX COOTHOIICHUSX /1 U [, - onpeensieTcs 1o
UHTEPIIOJIALINN).

16.7. Pacuet maTpoBbIX KOHCTPYKIIMI B [IEJIOM O OalOUHBIM cxemaM u3inoMma (puc. 16.3,a)
IPOU3BOJAT B HANpaBICHUSIX X M ) Ha JACHCTBHE MOJHONW PaBHOMEPHO pacIpeneIeHHON
pacyeTHOI Harpy3Ku MHTEHCUBHOCTBIO .

OCHOBHYIO DacTAHYTyIO apmarypy marpa A, U Ay B CepeuHax IpOJIETOB X H Y
OTpeNeNsoT 1o hopmyie

9l (11(2) ) )2

sx(3) 167, R ; (16.1)
p12) s
rae c¢j, ¢; — UIMPUHA HAJIKOJIOHHOW KAaNHUTENW WIM CTOPOHBI CEYCHUS KOJOHHBI
COOTBETCTBEHHO B HampasyieHuu /; u [, (puc. 16.1);
o1, fp2 — pacueTHble IOABEMBI ILIATpa, OINpeAelseMble KaK pPACCTOSHUS MEXIy

PaBHOJEUCTBYIOUIMMH B apMaType OOPTOBBIX AJIEMEHTOB I10 HAIMPABJICHUSAM X U Y U CPEIUHHOM
MJI0CKOCTHIO TOPU3OHTAIBHOM rpaHu.
[Ipu 5TOM TOIKHO yIOBIETBOPSTHCS YCIOBHE:
R A0SR, Ayyny 1 2; (16.2)

rne Ap , Apy — TUIOmAAM OeTOHA B MOMEPEYHBIX CEUCHHSX TOPU30HTAJIBHOW TpaHH
[IaTPOBOM CKJIAJKU WJIM B TOJIE IJIUT HA IOJIOBUHE MPOJIETa PaMHO-IIATPOBON KOHCTPYKLHHU
COOTBETCTBEHHO 10 MJIOCKOCTAM z0x U z0y.

Pazmenienne OCHOBHOM apmaTypbl B JJIEMEHTAaX IIATPOBOM KOHCTPYKLUMH CIEAYET
IPUHUMATH B COOTBETCTBUU C pEKOMEHAALUAMH 1. 16.16.

16.8. Pacuer mo marpoBoil cxeMme MNpH ONUPAHUM MIATPOBOM KOHCTPYKLUHMH MO BCEMY
KOHTYpY INpOU3BOIAT AJIs ompezeseHus ycunuss H. (yrioBoro pacrnopa), BOCIPUHHUMAEMOI'O
apMarypoi mosica (i1 IIaTPOBOW CKJIAJKH M HAaKJIOHHBIX I'paHed) B AMArOHAJILHOM CEYEHUU
a—a ontHoTO 13 yrIoB (puc. 16.3,0) u onpexaensieMoro mno ¢popmyie
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0 B+ QU e -4 (1) -12)

H = : (16.3)
8./, 1 +(15 1)
IJ€ g1 — WHTEHCHUBHOCTb PAaBHOMEPHO PACIIPEICICHHOW HArpy3kd Ha TOPU30HTaJIbHOU
TrpaHy;
¢> — WHTEHCUBHOCTb PAaBHOMEPHO pAaCIpPEICICHHOW HAarpy3Kd, OTHECEHHOU K

TOPU30HTAIILHOM IPOEKIUU HAKJIOHHBIX I'PaHEH;

! ! "

1, 15, I, I; — pa3Mepsl MIaTPOBOI CKIIAIKH, IPHBEICHHbIC Ha puc. 16.1;

Jpe — PAacyeTHBIA MOABEM CKIIAJKH, ONpPEIEIsIeMbli KaK PaCCTOSHHE MEXKIY CPEIUHHOM
IJIOCKOCTbIO ~ IUIMTHI ~ TOPU3OHTAIBHOW  TPaHW M TOPU3OHTAIBHO  HAMpPaBIEHHOU
PaBHOACHCTBYIONIEH pACTIATMBAIONIMX YCWIMH B apMmaType Mosica M TpaHeH, NepeceKaronen
JTUaroHaibHOe ceueHue a—a (puc. 16.3,0).

[Ton6op TpeGyemoii apMaTypsl B TUArOHAILHOM CEYCHUH CKJIAJKN MTPOU3BOIAT U3 yCIOBHS

H, < ZRS,. A, (16.4)

rae Ry, As——COOTBETCTBEHHO PACUETHOE CONMPOTUBJICHUE M MPOEKIMS TUIOUIAAN CEUCHUS

[-TO CTEp)KHS apMaTypbhl, IIEPECEKAIONIEr0 JHAarOHAJIbHOE CEUCHHE, Ha BEPTUKAIBHYIO
TUTIOCKOCTb.

[TonoxxeHne paBHOAEHCTBYIOIIEH YCHINH B apMaType (pacueTHbIM MOABEM CKIAAKU f.)

oTmpeAenstoT mo Gopmyre:
ZRS‘[ Avi 5[
== - (16.5)

fpc - ZRsi Asi ’

rne & - pacCTOSIHME OT CPEIUHHON IUIOCKOCTH TOPHU3OHTAIBHOW TpaHH JIO OCH [-TO
CTEp>KHS, TIEPECEKAIOIEro TuaroHaibHoe ceueHne a — a (puc. 16.3,0).
JIyst KBaJipaTHOM MIATPOBOM CKIIAJIKHU TIPH ¢ = ¢2 = g ¥ dhopmyna (16.3) umeer BUI

"ol
He= 241/511‘1,6 '

CeueHne pacTSHYTOH apMaTypbl BO BCEX BEPTUKANBHBIX MPOMEKYTOUHBIX CEUCHHSIX
OOPTOBBIX DJIEMEHTOB M HAKJIOHHBIX TPAHSAX IIATPOBBIX CKJIAJIOK, ONIEPTHIX 0 KOHTYPY, AOJDKHO
OBITH HE MEHEE CEUCHHUS YTIIOBOU apMaTyphl.

[Tpu ommpaHuM MATPOBOM KOHCTPYKIUH IO ABYM MPOTHBOIOJIONKHBIM CTOPOHAM CEUYCHHE
OCHOBHOM PACTSHYTOH apMaTypbl PEKOMEHIYETCS OMPENesATh M0 0aJouyHON cXeMe M3JIoMa I10
dopmynam (16.1), (16.2), a ceyeHne apmaTypbl B HalpaBJICHUH, NEPIIECHANKYIAPHOM MPOJIETY -
Mo BEJIMYMHE YIJIOBOTO pacmopa, ompenensiemoro mno dopmyinam (16.3)—(16.6) ¢ yderom
pexomenpauuii n.u. 16.7 u 16.8.

B ob6mem cnydae pacder Hecymield CIMOCOOHOCTH IMIATPOBBIX KOHCTPYKIIMH MOXKET OBITh
BBITIOJIHEH METOZOM IPEJEIbHOT0 PAaBHOBECHS C HCIIOJNB30BAaHUEM JEBATUAMCKOBOM CXEMBI
U3JI0OMa, BKJIIOYAIOIIeH BOCHbMUYTOJbHBIN IIEHTPAIbHBINA TUCK U 00pa30BaHHbIE UCXOISIINMU U3
VIJIOB IICHTPAIBHOTO MAWCKA JIMHEWHBIMH IJIACTHUYECKUMHU IIAPHUPAMH YETBIPE YIJIOBBIX U
YEeTHIpE MPOJIETHBIX aucka (puc. 16.4).

(16.6)
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Pucynok 16.4. JleBATH3BEHHAs1 CXeMa M3JI0Ma

Hecymiyro cnocoOHOCTh KOHCTPYKIUH B 3aBUCUMOCTH CXEMbI HAarpy>KE€HHUs M MPOYHOCTHBIX
XapaKTEPUCTHK DJIEMEHTOB KOHCTPYKIHMU HAXOJAAT W3 YCJIOBHUS PAaBEHCTBA Pa0OT BHEIIHUX H
BHYTPEHHUX CUJI U YCTaHABIUBAIOT MUHUMYMOM IIpEJIeIbHON HAarpy3KH NpH BapbUPOBAHUU TPEX
HE3aBUCHMBIX T'€OMETPUUECKUX MapaMeTpOB, ONMPECIIONX (GOopMy CXeMbI H3JI0Ma (pa3Mephl
CTOPOH ILEHTPAJIBHOIO AMCKA, PACCTOSHME OT yIia marpa 10 OnuKailero miacTHYeCKOro
IIapHUpa Ha OOPTOBOM DJIEMEHTE).

IIpu pacyere COOpPHBIX MMIATPOBBIX KOHCTPYKLIMH METOAOM MPENEIbHOTO PaBHOBECHUS
CIIElyeT YUYUTBHIBaThb BO3MOXKHOCTh pEAIM3alMM CXEM H3JI0Ma, BKIIOYAIOLIUX, Hapaxy ¢
JVHENHBIMU IJIACTUYECKHUMM IIAPHUPAMH, KOHCTPYKTUBHBIE IIAPHUPBI IO IIBAM COIPSIKEHHS
COOpHBIX 3J€MEHTOB. ECM Tpu TakMX cXeMmax M3JIOMa Hecyllas CIIOCOOHOCTh KOHCTPYKIIMU
OKa3bIBaeTCsl HIKE TPeOyeMOM, NOMyCKaeTCs yCTaHABIMBATh YYHUTHIBAEMbIE B pacyeTe CBA3H,
IPENATCTBYIOUINE  PACKPBITUIO  KOHCTPYKTHBHBIX  IIAPHUPOB  (CTalbHBIE  IUIACTHHBI,
COEIMHAIONINE 3aKJIAHbIE IETAI CMEXKHBIX COOPHBIX 3JIEMEHTOB U ).

16.9. Kpaiinuii G0pTOBOI 3JIEMEHT IIATPOBOW CKIAJKU CJEIyeT MpOBEpSATh HAa M3rMO B
IUIOCKOCTH, IPOXOJAIIEH Yepe3 ero och M NEPHEHINKYJIIPHON K IPUMBIKAIOMIEH K HEMY I'paHH.
[Ipu sToM pebpo (mponerom /) unu ) ciaenyer paccMaTpuBaTh COBMECTHO C IMPUMBIKAIOIIUMH
MOJIKOM M TPaHbIO KaK KOHCTPYKIIUIO TaBPOBOro cedeHus. Harpyskoit Ha G0OpTOBOI AJeMEHT B
9TOM CIlydae sIBJISIeTCS MPOEKLUs OMOPHON peakiuu R Hepa3pe3HOH MIIUTHI Ha HOpMajb K I'paHH
(puc. 16.5).

Pucynok 16.5. PacueTHasi IVIOCKOCTb U3ru0a KpaHHUX 3JIEMEHTOB IIATPOBBIX CKJIAI0K

16.10. YrioBble 30HBI IIATPOBBIX KOHCTPYKLMH B MECTE ONMPAHUS HAa KaNUTEIU WIIU
KOJIOHHBI CJI€IyET MPOBEPATH HA MPOYHOCTH MPU JAEUCTBUU B HUX YCHIINSA:
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N=Vsing, +Hcosg, , (16.7)

rae V — BepTukangbHas ONOpHas Peaklysl OT Harpy3KH Ha IIaTpe;
H — pacrniop maTtpa wiM maTpoBOW paMbl B TMAarOHAJIbHOM HAMpPaBIEHUU OT HArpy3KH Ha
HIaTpe;
@4 - YroJ HakJOHa JUaroHaJbHOTO pedpa IaTPOBOM CKIAAKU WIHM MOAKOCA MIATPOBOM
paMbl K TOPU3OHTY.
J{nst kBagpaTHOH B IJIaHE MIATPOBOW KOHCTPYKIIHUH:

_aly+h)”
V="1g (16.8)
@, =arctg fﬁ ; (16.9)

IO_ 2
H:64\C/1§f{(lo+ll3_2[2)[(l°_llHz)z+3l§]+(l°_ll)(l°+ll)2}' (16.10)

B dopmynax (16.8) — (16.10):
¢ — TIOJTHAs pacueTHast HaTrPy3Ka,
lo — UTMHA TIpOJIeTa BHEIIHETO KOHTYpa IIaTpa;
/[y — nnMHA TpoJeTa BHYTPEHHEro KOHTypa (IpM €ro HAJIMYMA B PaMHO-IIATPOBOU
KOHCTPYKIIHUN);
[, — IMHA TIpoJIeTa CPEeTHETO ANCKA,;
f— cTpena nojpemMa MaTpoBOi CKIa KU HIH PaMBl.
[Tpu OTCYTCTBHM BHYTPEHHETO KOHTYypa B PaMHO-IIATPOBOM KOHCTPYKIIUH U ISl IIATPOBOM
cknaaku ¢opmyna (16.10) mpuobperaeT Bua:

H=—2L_|o1,+51,(1, +1,)]. (16.11)
962 f

Ha npouHocThs ipoBepsieTCs: B IMATPOBOW CKIIAJIKE - OTIOPHOE CEYCHHE OETOHA B IJIOCKOCTH,
NEPIEeHIUKYISIPHON pedpy, pasMepoM, paBHBIM CTOPOHE KAalWTENIW WIM KOJOHHBI; B paMHO-
HIanOBOﬁ KOHCTPYKOHUHN — CCUCHUC OIIOPHOI'0 IIOAKOCA WMJIW HWIKHAA II0 BBICOTC IIOJIOBHHA
OTOPHOTO CEYEHUs IuaroHalbHOro pebpa. Ilpu 3TOM B pacueTHOM MOMEPEYHOM CEUYECHUU
YUYUTBIBAETCS MIPOJOIbHASA apMaTypa.

J1J1 OBBILLIEHUSI TPOYHOCTH OMOPHOTO CEUEHHUS LIaTpa AOMYCKAETCs MPUMEHSATh KOCBEHHOE
apMUpOBaHHUE.

16.11. IIpu npoeKTUPOBAHUU KOJOHH, MOAAEP>KUBAIOIIUX HEPA3PE3HBIE IATPOBBIE CKIIA/IKH,
CJICAYCT YUYUTHIBATH H3FH63IOLHHﬁ MOMCHT, BO3HHK3IOH.[PIﬁ H3-3a SKCHCHTPUCUTETA MPUITOKCHUA
peakuuu OT HIATPOBOIO MOKPHITUS K BEPXY KOJIOHH B MPOLIECCE MOHTa)Xa U MPH SKCILTyaTalllu.

Koncrpyuposanue

16.12. MOHOJIUTHBIE MIATPOBBIE CKJIATKH MPOCKTUPYIOT MPEUMYIIECTBEHHO C TJIAJAKUMH
rpaHsMu  6e3 mnoakperuiionmx pedep (puc. 16.1,6). Ouepranue HUKHEH TOBEPXHOCTH
IaTPOBOIO  TOKPBHITHS ~ SYEWKWM  3JaHUH  MPUHMMAIOT C  y4€TOM  IPUMEHEHUs
MHOrooOOpaurBaeMoi IepecTaBHOW yKpyHmHEHHOW onanyOku. HakiaoH OOKOBBIX TpaHen
peKOMEHIyeTCsl MPUHUMATh He Oojiee 60°, a mpu OSTOHMPOBAHUU B OJHOCTOPOHHEH oramyOke
— He Oonee 35°. TonmmHy IUIMTHI TpaHed HA3HAYAIOT C YYETOM peKoMeHAauuid m. 6.1
Hacrosimero CII, Ho He Menee 1/50 momepeuHoro pasmepa rpaHeil. B mecrtax compsikeHus
rpaHell peKOMEHY€eTCsl IPElyCMaTpUBaTh BYTHI.

16.13. COopHBIC MIATPOBBIE KOHCTPYKIIMH, KaK MPABUJIO, POESKTUPYIOT U3 PEOPHUCTHIX IIIUT
(puc. 16.1,6, 16.6). Pa3mepsl IIMT B IUIaHE PEKOMEHIyeTCs NpUHUMATh He Oonee 3,6 M 1o
mupuae U 12 M mo piuuHe. CTBIKM MEXITy COOPHBIMH 3J€MEHTAaMHU IATPOBBIX KOHCTPYKITUN
CJIEJLyeT BBIIOJHATH B COOTBETCTBUM C peKOMeHaauusaMu 1. 6.4 nacrtosamero CII.
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Pucynok 16.6. SIueiika cOOpHOT0 MIATPOBOI0 NEPEKPHITHS MO TsKeJIble HATPY3KH

16.14. bopToBble 3JEMEHTHl MOHOJIUTHBIX IIATPOBBIX  CKIQJ0K PEKOMEHAyeTcs
IPOEKTUPOBATH MNIMTHBIMU IIMpUHON He MeHee 0,5 M (puc. 16.1,0) unu [1-o6pa3Horo ceuenus ¢
peOpaMy, HampaBiICHHbBIMH BHHM3. bOpPTOBBIE »3JIEMEHTBI COOpPHBIX IIATPOBBIX CKJIAJOK
peKoMeHayeTcsl mpeAaycMaTpuBaTh ¢ peOpamu, BbICTynaromumu BHU3 (puc. 16.1,a, 16.7.a,
16.8,0), win B BUjE JIByTaBPOBBIX 3JEMEHTOB — C ONUPAHUEM IUIUT HA BEPXHIO M HHUXKHIOIO
nonku (puc. 16.6, 16.7,6). BopToBbie 31eMEHTB COOPHBIX PaMHO-IIATPOBBIX KOHCTPYKIUH B
3aBHCUMOCTH OT YPOBHSI PacueTHBIX Harpy30K PEKOMEHIYETCs BBIIOJHATH B BUIE OTACIbHBIX
0aJOYHBIX 3JIEMEHTOB WM (hepM C mapayienbHbIMU ToscamMu (puc. 16.6, 16.2,a), wmu mytem
YBEJIMYEHUS 110 BbICOTE pedep KOHTYPHBIX IIHT (puc. 16.2,0).

HaxmonHsle Tpann cOOPHBIX U MOHOJIMTHBIX CKJIAJIOK, OTIMPAIOIINXCS 110 Kparo 37aHus Ha
CTEHBI, ClIelyeT KOHCTPYHpOBaTh KaK IOPM3OHTAJILHO pa3BUThIE IJIMUTHI (puc. 16.7,6), a mpu
ONMpPaHWU B TIPOJIETE Ha KOJIOHHBI, KPOME TOTO, PEKOMEHIYETCS TpeayCMaTpUBaTh
BepTHKaIbHOE pedpo (puc. 16.7.2).

VYTI0BbIE 30HBI MIATPOBHIX CKIQJAOK M PaMHO-IIATPOBBIX KOHCTPYKIHH, B KOTOPBIX
COIPSITAIOTCSl HECYIIME AJIEMEHTHl pa3HbIX HaNpaBleHWH, mpu mpojerax 12 M u Oonee
PEKOMEHAYETCS BBIIOJIHATD €MHBIM COOPHBIM 3JIEMEHTOM — YIJIOBBIM OJ10KOM (puc. 16.6).

a — I1-00pa3HbIX; 6 — ABYTaBPOBBIX C IUIUTAMU [TOBEPXY; 8 — KPAMHUX; & — IPH ONUPAHUU HA KOJIOHHBI

Pucynok 16.7. CxeMbl 00PTOBBIX 2JICMEHTOB
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a — W3 MAaTPOBBIX AIIEMEHTOB Pa3MEpPOM Ha SUEHKY 3TaHUS;
6 — 13 yHU(DHULIUPOBAHHBIX 3JIEMEHTOB C MCIOJIb30BAHUEM COOPOYHOI0 KOHIYKTOpA.

Pucynox 16.8. CxeMbl cOOPHBIX IIATPOBBIX KOHCTPYKIMI

Pebpa xecTKOCTH, MOJKPEIUIAIONINE 1M0Jie COOPHBIX IJIUT U PaMHO-IIATPOBBIX 3JIEMEHTOB,
JIOITYCKAETCsl BBIMONHATH MOCTOSIHHOU (puc. 16.7,a,0, 16.8,0) unyu nepeMeHHON BBICOTHI (pHC.
16.2,6).

Pexomenayercsi mpeaycMaTpuBaTh CTPOMTENbHBIM mHoabeM BenuuumHou 1/250 — 1/120
npoJsera:

- JUIS PaMHO-IIATPOBBIX KOHCTPYKIMHA mposeToM 12 M u Oonee - IEeHTpa SYCHKH
OTHOCHUTEIILHO CEPEAMH MPOJIETOB OOPTOBBIX FJIEMEHTOB;

- JUISL IIATPOBBIX CKIIAJOK - LIEHTPA CPEJHETO TMCKA OTHOCUTENIBHO CEPEIMH MPOJIETOB €ro
KOHTYpa.

16.15. [Ipu KOHCTPYHMPOBAaHUU DJIEMEHTOB COOPHBIX MIATPOBBIX MEPEKPHITHIA M MOKPHITUN
CJIelyeT yUUThIBATh CIIOCO0 UX MOHTAaXa.

IIpy MOHTa)xe LEIUKOM pa3sMepsl IATPOBON KOHCTPYKIMU B ILIAHE I10CIIE YKPYITHUTEIBHON
CcOOPKH JTOJDKHBI COOTBETCTBOBAThH pazMepaM MEPEeKphIBaeMOM siueiku 31anus (puc. 16.8,a).

0) coopka U3 YHU(HUIMPOBAHHBIX IUIUT MPSMOYTOJIBHON, TPANEIMeBUIHON U TPEYTOIbHON
GbOpMBI, MHUArOHAIBHBIX paM, YTJIOBBIX OJOKOB M OOPTOBBIX OajgoK (IIPH HAJUYHH TaKHX
BJIEMEHTOB B TPHHATOM KOHCTPYKTMBHOM  pPELICHHM IIaTPOBOW  KOHCTPYKLHUH) C
HCITOJIb30BaHUEM COOPOUYHBIX KOHIYKTOPOB (puc. 16.8,0) min ¢ 1mMocien0BaTeIbHbIM OIMpaHUuEM
3JIEMEHTOB Ha paHee CMOHTHpPOBaHHbIE (OECKOHIYKTOPHBIM MOHTa)XX), BO3MOXKHOCTh KOTOPOTO
pexkomeHayeTcss  oOecrneyuBaTh  ClEUUAIbHOW  KOHQUrypauued IMOMepeyHOro  CeYeHHs
KOHTYPHBIX pedep cOOpHBIX 311eMeHTOB (puc. 16.7,a,0) nin ycTpoHCTBOM MOHTAXKHBIX CTOJIMKOB
Ha 3aKJIaJHbIX JeTalsix pedep.

Jist cOOpKHM MIaTpOBOTO MOKPBITHS MU IIare KOJOHH Wiu mposere 18 M u Oonee BAOIb
CTBIKOB IUIOCKHX IUTUT JOMYyCKaeTCsl MpeayCcMaTpUBaTh JOMOIHUTEIbHBIE JKeJIe300€TOHHbIE HIIN
MeTaJuIn4eckue pedpa, coeluHsIeMble ¢ IUNIMTAMHU C TOMOIIbIO BBHITYCKOB, YIOPOB, IIMOHOK U
3aMOHOJIMYMBAHHUS, COTJIACHO peKoMeHAanusaMm 1. 6.4 Hacrosmero CII.

B cOopHBIX 37eMeHTax peKOMEHAYeTCs NpeayCcMaTphBaTh 3akKjaJHble METaTHYECKue
JIeTany N MOHTaXka C MPUMEHEHHEM CBapHBIX MOHTaXHBIX CTHIKOB. MOHTa)XHbBIE CTBIKU
KOHCTPYUPYIOT KaK pacueTHbIE, €CJIM IIaTPOBbIE KOHCTPYKLMU MOHTHUPYIOTCS IIETUKOM WU
YKPYITHEHHBIMH 3JIEMEHTAaMHU C HE3aMOHOJMYEHHBIMU CThIKaMH. [Ipu 3aMOHOIMYMBaEMBbIX
CTBIKaX COOPHBIE IEMEHTHI IOIYCKACTCs MPOSKTUPOBATD C BBIITYCKAMU apMaTypBhI.

16.16. I1laTpoBbIe KOHCTPYKIIMHA PEKOMEHIYETCS apMHUPOBATh:

- B IUTUTaX — CBapHBIMU CETKAMU;

- B peOpax cOOpHBIX U MOHOJIUTHBIX 3JIEMEHTOB — CBAPHBIMU KapKacaMu;

- B HAJIKOJIOHHBIX pedpax M IUIMTaX — CBAPHBIMH CETKaMU, KapKacaMH U MPeIBAPUTEIbHO
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HaINpsKEHHOM apMaTypoOi.

OcHoBHas pacTsHyTas apMmarypa, pacrojaraemas B OOpTOBBIX 3JIEMEHTAxX, JOJKHA OBITh
JIOBEJIEHA J0 OTIOp U 3aaHKEpEHa WM 3aBe/IeHa B CMEXXHBIN OOPTOBOM 371€MEHT Jyisl 00pa30BaHus
3aMKHyTOro nmosica martpa. llpm 3TOM mpenBapuTeNbHO HANpPsHDKEHHYIO apMaTypy Iosica
IPOEKTUPYIOT, Kak [paBWJIO, C BO3MOXKHOCTBIO OCYILIECTBJICHHUS €€ HATSKEHUs U
00ETOHMPOBAHUSA B OTKPBITHIX CBEPXY KaHaJax.

Jlo 80% mnosHOro KOJIMYECTBA OCHOBHOM PACTAHYTOW apMaTyphl LIATPOBBIX CKIAJOK A,
HEOOXOIUMOro JUIsl BOCHPUSATHUS PACTATHUBAIOLIET0 YyCwins /H B BEPTUKAIBHOM CEYCHHHU
nocpeAnHe mposieta ckianku (puc. 16.3,a), pacmonaralor B OOPTOBBIX JJIEMEHTaX TIpH
IpeBapUTENbHO HAMpPsDKEHHOM, U 10 60% - mpu oO0blYHOM apMupoBaHUH. OCTallbHYIO 4acThb
apMartypsl A, pacronararoT B IPUJIEralouX K OOPTOBBIM 3JIEMEHTAM YacTsIX I'paHei.

B paMHO-IIaTpOBBIX KOHCTPYKLHUSX BCIO OCHOBHYIO apMaTypy pa3MeliaroT B OOpTOBOM
AJIEMEHTE, KOTOPBIM MpH OOJBIIMX YCHUIMSIX MOXET OBbITh BBINOJIHEH, HAIpUMEp, B BUAE (HhepMbl
CO cTasiexene300eTOHHBIM HIKHUM noscoM (puc. 16.2,a). Ilpu ycTpoiicTBe I1OMONHUTENBEHOTO
BHYTpEHHEro KoHtypa (puc. 16.2,0) KOIM4ecTBO OCHOBHOM apMmarypbl IIaTpa B €ro BHEIHEM
KOHTYpE J0IyCKaeTCsl CHU3UTD.

B MHOromposieTHbIX MATPOBBIX KOHCTPYKLHUSAX B KadeCTBE OCHOBHOM apMarypbl IaTpa
JIOMyCKAeTCsl MCIIONB30BaTh apMaTypy, YCTaHaBIMBAEMYyH0 B IIBaX MEXAy OOpPTOBBIMU
AJIIEMEHTAaMHU CMEXHBIX SUEEK Ha BCIO JUIMHY 3[aHUS, M HalpsAraeMyl0 Ha MECTE BO3BEICHUS
HaTsDKEHHEM Ha O0eToH. Apmartypy (Kak MpaBHIIO, KAHATHYIO) pEKOMEHyeTCs IpeaycMaTpiBaTh
HEpa3pe3HOM, MPSMOJMHENHOW WIM C OTTUOOM B BEPXHIOIO 30HY ONOPHBIX CEUEHUH pUTENEH,
00pa30BaHHBIX CMEXHBIMH OOPTOBBIMU JIEMEHTAMU U OETOHOM 3aMOHOJIMYUBaHMs. BritoueHue
cCOOpPHOTO W MOHOJHMTHOTO OETOHa B COBMECTHYIO pPabOTy pEKOMEHAyeTcs oOecrednBaTh
YCTPOHCTBOM TIpeOeHuYaThIX WIMOHOK Ha IOBEPXHOCTSIX COOpPHBIX 3y1eMEHTOB. [IpoekTHyio
IPOYHOCTh OETOHA 3aMOHOJIMYMBAHUS PEKOMEHIYETCSl yCTaHAaBIMBaTh HE HIDKE IMPOYHOCTH
O0eToHa COOPHBIX AIEMEHTOB.

3am. reHepaIbHOTO IUPEKTOpa
OAO «HHUII «CtpoutenbeTBoy
JTIOKT.TE€XH.HAayK A.N.3Be3n0B

3aB. 1abopaTopueii TOHKOCTEHHBIX

npocTpaHcTBeHHbIX KOHCTpyKimi HUMXXb

—uHcturyta OAO «HULL «CtpourenscTBo»

JIOKT.TE€XH.HAYK, mpodeccop B.B.lllyraes

3am.3aB. maboparopueii TOHKOCTEHHBIX U
MIPOCTPaHCTBEHHBIX KOHCTpykuui HUMIKDB
KaH/.TEXH.HAyK Bb.C.CokomnoB

I'naBubIii HayuHbll coTpyaHuk HUNKb
JIOKT. TEXH. HAyK T.A.Myxamenuen
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IMPUJIOXEHUE A
(Cnpasounoe)

OcHOBHbBIE 6yKBeHHLIe 0003HAYEHHSA

Ycuaust oT BHEINIHUX Harpy3oxk m BO3/I€liCTBHI B MONMEPEeYHOM CCIYCHUH IJIEMEHTA

M - M3rUOAIONTNI MOMEHT
N - IPOJOJIbHASL CHJIa
0 - IIoIepeyHas cuia
T - KpYTSAIIAN MOMEHT
XapaKTepUCTHKH MAaTEepPHAJIOB
Ry, - HOpPMaTHBHOE COMPOTUBJICHUE OETOHA OCEBOMY CXKATHIO
Ry, Rp ser - pacyeTHbIE CONPOTUBIICHUSI OETOHA OCEBOMY CXKATHIO ISl PEACITbHBIX
COCTOSIHUI COOTBETCTBEHHO IEPBOI M BTOPOM TPpyMII
Ry - HOPMAaTUBHOE COMPOTUBIICHUE OETOHA OCEBOMY PACTSKEHHIO
Ry, Rptser | - pacUETHBIE CONPOTUBIICHUS OETOHA OCEBOMY PACTSKEHMIO JUISl TPEAEIIbHBIX
COCTOSIHUI COOTBETCTBEHHO MEPBOI M BTOPOM TPpyMIl
Ry joc - pacueTHOE COMPOTUBJICHUE OETOHA CMSITHIO
Riona - pacueTHOE CONPOTHUBJICHHE CLEIUICHHS apMaTypbl C 0ETOHOM
Ry, Ry ser - pacueTHbIE CONPOTHUBIICHUS apMaTypPhl PACTSKEHUIO JIJIS1 TPEAEIIbHBIX
COCTOSIHUI COOTBETCTBEHHO NEPBOI M BTOPOM TPYMII;
Rw - pacyeTHOE CONPOTUBJIEHUE MONEPEYHON ApMATYPhl PACTSIKEHHUIO
Ry - pac4e€THOE CONPOTUBJICHUE apMaTypbl CKATUIO JUISI TPEAETBHBIX COCTOSIHUM
MIEPBOM TPYMIIBI
E, - HaYaJIbHBIN MOJYJIb YIIPYTOCTH OETOHA MPU CHKATUU U PACTSKCHHUH
Es - MOJYJIb YIIPYTOCTH apMaTypbl
Ep0, Ebt0 - TIpeieNIbHbIe OTHOCUTEINIbHBIE AeopMariui 6€TOHa COOTBETCTBEHHO MPU
PaBHOMEPHOM OCEBOM CYKaTHH U OCEBOM PACTSKEHUU
&0 - OTHOCUTENbHbIE iepopMaliK apMaTypbl IPU HAIPSDKEHUHU, PABHOM R;
Pb.cr - k09 unment nonzydectu OeToHA

XapaKTepI/ICTI/IKI/I MOJIOKCHUSA l'lpO}]O.]IbHOﬁ apMaTyphbl B IONEPEYHOM CCUYCHUH IJICMEHTA

S

- 0003HaueHue NPOA0IbHON apMaTypbl: IPU HAIUYUH CKATOW U PACTAHYTOU
OT JIEUCTBUS BHEIIHEH HAarpy3KH 30H CEYEHUS — PACIIOJI0KEHHON B
PAaCTSHYTOM 30HE; IIPH IOJTHOCTHIO CKATOM OT JIEMCTBUS BHEIIHEH HAarpy3Ku
CEYEHUU — PACIOJI0KEHHON y MEHEE CKATOW I'PAHM CEYEHUS; IPU MTOJTHOCTHIO
PacTSHYTOM OT JEHCTBHs BHEIIHEW HATPY3KHU CEUCHUH:

JUI BHELICHTPEHHO PACTSAHYTHIX 3JIEMEHTOB — PACIIOJIOKEHHOH y Ooiee
PacTSHYTOM rpaHy CEYEHHUST; sl IEHTPAJIbHO-PACTSIHY ThIX JIEMEHTOB — BCE
B [IONIEPEYHOM CEUEHUU HJIEMEHTA;

- 0003HaUYeHuEe NMPOJIOIbHOIN apMaTyphl: IPU HAIWMYUU CKATOW U paCTSIHYTON
OT AEUCTBUS BHELIHEW Harpy3KH 30H CEYEHUs] — PACIOI0KEHHON B CIKaTOU
30H€; MPH MOJHOCTHIO CKATOM OT JIEHCTBHSI BHEIIIHEN HArpy3KHU CEUEHUHN —
pacIoyioKeHHOH y OoJiee CKaTol IpaHy CEeUeHUs; IPH MOJHOCThIO PACTSIHYTOM
OT ACHUCTBUS BHELIHEW HArpy3KH CEYEHUU BHELIEHTPEHHO PACTSIHYThIX
3JIEMEHTOB — PAcClOJI0KEHHON Y MEHee PacTSHYTOW I'paHH CEUYEHUsl.

I'eomeTpuyYecKHe XapaKTePUCTHKH

- IUPHUHA PSIMOYTOIBHOTO CEYCHHUS;, ITUPHUHA pedpa TaBpOBOTO U
JIBYTaBPOBOT'O CEYEHHI
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- IIMPUHA MTOJIKA TaBPOBOT'O U JBYTAaBPOBOI'0 CEYEHU COOTBETCTBEHHO B
PACTSIHYTOM M CKATOM 30HaX

h - BBICOTA MPSIMOYTOJIBHOTO, TABPOBOTO U JABYTABPOBOT'O CEUCHHUIA;
heh's - BBICOTA IOJIKU TaBPOBOT'O U JIBYTaBPOBOT'O CEYEHUN COOTBETCTBEHHO B
PACTSIHYTOM M CoKaTOM 30HAX;
a,a’ - paccTosiHHE OT PaBHOJCUCTBYIOIIECH yCHUIIUN B apMaType COOTBETCTBEHHO S U
S 1o Gykaliel TpaHu CeYeHUs
h,h; - paboyasi BBICOTA CEUCHHSI, paBHAsl COOTBETCTBCHHO h—au h—a'
X - BBICOTA CKATOM 30HBI OETOHA
€ - OTHOCHUTEIbHAS BBICOTA CKATOM 30HBI OCTOHA, paBHAs X/Ag
Sy - PaCCTOSTHUE MEXKAY XOMYTaMM, M3MEPEHHOE MO JIJTMHE JIEMEHTA
€ - OKCLIEHTPUCUTET MPOJO0JIbHON OCH N OTHOCUTEIBHO HEUTPAILHOM OCH,
MIPOXOJISIIIECH Yepe3 EHTP TSHKECTH MPUBEICHHOTO CEUCHUS
e,e - pacCTOSIHUS OT TOUYKH MPUIIOKEHHS TIPOJOJIbHON CUIIBI NV 110
PaBHOACHCTBYIONIEH YCHIIMI B apMaType COOTBETCTBEHHO S U S’
[ - IPOJICT KOHCTPYKIIMH MJIM €€ TIPOJIOJIbHBINA pa3Mep
l - JUITWHA BOJHBI WUIM TIOTICPEYHBIM pa3Mep KOHCTPYKITUH
lo - pacueTHas JUIMHA 3JIEMEHTA, TTOIBEPraloIIerocs AeMCTBUIO CKUMAIOIIIEH
MPOOJIbHOM CHJIBI
f - CTpesia moIbeMa JIeMEHTa KOHCTPYKITUH
i - paanyc MHEPLMH MOMEPEYHOTO CEUCHUSI JIEMEHTAa OTHOCUTENIBHO LIEHTPA
TSDKECTH CEUCHUSI
ds, dgy - HOMUHAJIBbHBIN THaMeTp CTEep:KHENH COOTBETCTBEHHO MPOJOIBHON U
MOTIEPEYHOMN apMaTyphbl
A, A% - IUIONIA/IM CEUYCHHUS apMaTypbl COOTBETCTBEHHO S M S’
A - IJTOIIAb CEYEHUSI XOMYTOB, PACIIOIOKEHHBIX B OJTHOM HOPMAaIbHOM K
MIPOJIOJIBHOM OCH DJIEMEHTA IJTIOCKOCTH, MEPECeKaroneld HAaKIIOHHOE CCUCHHE
y7 - K03 (HUIMEHT apMUPOBAHUS, OTIPEICTAEMbIN KaK OTHOIICHHE TUIOIIAIH
CEUeHHUs apMaTypbl S K IUIOIIA/IM OTIEPEUYHOT0 ceueHus neMenTa bhy 6e3
y4eTa CBECOB CHKATHIX M PACTIHYTHIX MOJIOK
A - IUIONIA/Ih BCErO OCTOHA B MONEPEYHOM CCUCHHUH
Ap - IUIOIIAb CEYEHUS OETOHA CKATOM 30HEI
Ap, - TUIOIIA/Th CEUCHUSI O€TOHA PACTSIHYTOU 30HBI
Aved - TUIONIA/Ih MPUBEICHHOTO CEYEHHUS PJIEMEHTA
Ajpe - IUIOLIAJb CMSITHS OeTOHA
1 - MOMEHT MHEPIIMH CEUEHUs BCEro OETOHA OTHOCUTEIIBHO HEHTPAIbHOM OCH,
MIPOXOJIAIICH Yepe3 ero HEHTP TSHKECTH
Lreq - MOMEHT MHEPIIUH MMPUBEICHHOTO CEYEHUS AIIEMEHTa OTHOCUTEIHHO
HENUTpaJbHOM OCH, MPOXOAAIIEH Yepe3 ero INEeHTP TKECTH
w - MOMEHT COIIPOTHUBJICHHS CEUECHHUSI DJIEMEHTA ISl KpallHero pacTsiHyTOro
BOJIOKHA
R - paInyC KPUBU3HBI 2JIEMEHTA KOHCTPYKITUU
o - TOJIIIMHA TOJIKK TPOCTPAHCTBEHHOTO JIEMEHTA
d; - BEICOTA OOPTOBOTO 3JIEMCHTA
gs, 4% - TIOTOHHBIC YCUJIHS, BOCTIPMHUMAEMBbIC apMaTy PO MOJIKH COOPHOTO AJIEMEHTA

COOTBETCTBEHHO B PACTSIHYTOM M CXKATOM 30HAX
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