ITocoOue Mo NPOEKTUPOBAHMIO KUJIBIX 31AHUI.
Bbin. 3
(x CHulI 2.08.01-85)
6. IEPEKPBITHUSA

6.1. MexaysTaxHble TEPEeKPHITHSA JKWIBIX 3JaHUH COCTOSAT W3 HECYIIeH
yacTu U mnona. IlepekpblTus HaA NIYMHBIMH HEXWIBIMA ITOMEUICHUAMH,
PacIoI0XeHHBIMH B JKHJIOM 3/IaHWM (MarasuHaMH, CTOJIOBBIMH, MTPEATIPUATHIMH
OBITOBOTO OOCITYKUBAaHUS U T. I.), PEKOMEHIYETCS NMPOEKTUPOBATh C ABONHBIM
MEepeKphITHEM (CaMOHecylas jkee300€TOHHas IUIMTa IMOTOJKA, HE CBSI3aHHAs
HETIOCPEICTBEeHHO C IUIMTOW Hecymed dacTh mnepekpertus). [lpm Hammumn
TEXHUYCCKOI'O dTaXa MCKIY JKHJION Y4acThIO JoMa U BCTPOCHHBIMU HIYMHBIMH
MOMEIICHUSAMH ~ CAMOHECYIIMH IOTOJIOK HE Tpedyercs. 3BYKOHM3OISIHIO
MEPEKPBITHI OT BO3AYIIHOTO W yIApHOTO IMiyMa ciexyer mposepsats mo CHull
II-12-77.

6.2. IlepexpsiTusi HaJ TEXHUYECKUM MOANOIBEM H NPOE3AaMU CIELYET
MIPOEKTHPOBATh yTEIUIEHHBIMU. TpedyeMoe COMpOTUBICHHE TeIIonepeaaye Haj
MOATONBLEM PEKOMEHIyeTCsI ONpeAesaTh U3 ycinoBus obdecriedenus 50 % (za 1
4.) BO3AyXOOOMEHa B TIOAMNONBE, C HCIOIB30BAHUEM YPOBHS BO3AYIIHO-
TeruioBoro Gananca. [Ipu 3ToM HEOOXOAMMO YUUTHIBATH BIMSHHUE OTPAXKIAIOLIIX
KOHCTPYKIIMH M TEIUIOOTAAYM pa3MELICHHBIX B IOAIOIBE TPYOONIPOBOIOB
OTOIUIEHHSI U TOPSIYETO BOOCHA0KEHHSL.

IMoanr

6.3. Ilombl KWIBIX 3MaHWH KIACCH(PUIMPYIOTCS IO BHAAM ITOKPBHITHH
(mapkeTHbIe, JHUHOJEYMHBIE, NOIIAaThle, NMJIWTHBIE) M IO TUIAM KOHCTPYKIMH
(omHOCIOMHBIE, CIIOUCTHIE, pa3ZeibHbIE OECHyCTOTHBIE M pa3JeibHBIE C
MIyCTOTaMH — IO JIaram).

6.4. OnHOCIOWHBI TIOJN YKJIAIBIBAETCS HEMOCPEIACTBEHHO HA IUIUTHI
MEPEKPBITUII WIM Ha BHIPABHUBAIOLIMM CJIOH, YCTPOEHHBIH MO IJIUTaM
MIEPEKPBITUH.

B xauecTBe MOKPHITUS OJHOCIONHOIO M0JIa BO BCEX NOMEIIEHUSX KBApTUPEI,
KpOME CaHUTAPHO-TEXHUYECKUX Y3JIOB, PEKOMEHJIYETCS NPHUMEHSAThH JIMHOJIECYM
Ha TeIUI03ByKOM30IMOHHOM mnonocHoBe mo I'OCT 18108—80, wmmm emy
nofoOHBIE MaTepuanbl, oOTBedarolue TpeOoBaHWsM aeiicTByronmx TVY.
Marepuansl 118 TOKPHITHSL  [OJIOB  JOJDKHBI ~ MMETh  OMOCTOHKYIO,
HE3arHHUBAIOIIYIO TIOJJOCHOBY.

B momemieHnsX CaHUTAPHO-TEXHHYECKHX Y3JIOB, & TAKXKE B BECTHOOIIIX,
BHEKBApTHPHBIX KOPUAOpAX, JIECCTHUYHBIX KJIETKaX, JU(PTOBBIX XOUIaX W T. II.
PEKOMEH/IyeTCsl yCTpauBaTh IOJbI M3 KEPaMHUYECKUX (METIIaXCKUX) IUIMTOK. B
CaHNTApHO-TEXHMUYECKHUX Y3J1aX JIOMYCKAeTCs MOJbI BBHITOJIHATH U3 JIMHOJIEYMa
Ha PE3UHOBOM OCHOBE.

OOHOCTOWHBIA MO PEKOMEHJYeTCS MPUMEHSITh B MEXAYITAXKHBIX
MEPEKPBITUSIX, HECyIass YacTh KOTOPBIX OOECIEYMBAECT HHIECKC H30MIALUN
BO3IyIIHOTO IryMa He MeHee 51 nb. Ilpu pacuere 3ByKOM3OMIALNN MEPEKPHITHS
C OJIHOCJIOWHBIM IIOJIOM HEOOXOIMMO YYHTBHIBaTh CHIDKEHHE 3BYKOHM3OJIALNH
BCJICZICTBHE PE30HAHCHBIX KOJEOaHMI TONa MW KOCBEHHOH Iepenadd IryMma
CMEKHBIMH KOHCTPYKIHUSIMH.

6.5. Cnouctelii NHOI COCTOMT U3 TBEPAOrO MOKPBITHS Iojla H
3BYKOU3OJIALMOHHOTO CJIOS.

B xauecTBe MOKpPHITHS MOJIa PEKOMEHAYETCS MPUMEHSTh INTYYHBIM MapKeT
(F'OCT 862.1—85) u mapketHsie muThl ('OCT 862.4—77 u TY 13-767—84).
B kagecTBe 3BYKOM3OJSIIMOHHOTO CJIOS PEKOMEHIYETCS HMPUMEHSTH JPEBECHO-
BOJIOKHHCTHIE TUTUTH Mapok 4, 12 u 20 (TOCT 4598—86). B cnyyae mokpsITHS
mojga W3 MTyYHOTO  TapKeTa  PEeKOMEHIYeTCsl  MpeaycMaTphBaTh
JIOTIOJTHUTENbHBIN pacHpefeTuTeNbHbI CII0il U3 JPEeBECHO-BOJIOKHUCTBIX IIJIUT
mapku I1T-100 (TOCT 4598—86). Tpebyemas TommuHa 3BYKOH3OJIALOHHOTO



CJIOSl OmpeJeNsieTcss pacueToM WIM Ha OCHOBAaHHWU pe3yJIbTaTOB HAaTypHBIX
M3MEPEHUH 3BYKOU30JISLINH.

CouCTHIN MOJT PEKOMEHAYETCSI TPUMEHSTh B MEXKIy3TaXKHBIX IEPEKPBITHSX,
HECyIIas 4acTh KOTOPBIX 00ecrednBaeT HHIEKC U3OISAIIH BO3AYIIHOTO IITyMa He
MeHee 50 ab, a Taxke B MEPEKPHITHAX Hall 0Oojee XOJIOTHBIMH NMOMEIICHUSMH,
Korzaa TpeOyeTcst TOMOIHUTEIBHOE YTEIJICHUE NTEPEKPhITHI.

6.6. PazmenbHBIA OCCIyCTOTHBI MO COCTOUT W3 TOKPBITHS, JKECTKOTO
OCHOBaHMS U 3BYKOM3OJISIIIMOHHOTO CJIOS.

B kauecTBe TOKpBITHS Pa3/eNbHOTO OECIHYCTOTHOTO I0JIa PEKOMEHIYeTCs
MpPUMEHATh Bce BuAbl JuHOieymMa (cM. 1. 6.4), mmurku [IBX u npyrue
AQHAJIOTUYHBIE MaTepHaibl. JlomycKaeTcss TakKe MPUMEHHWTh IITYYHBIH TapKeT
('OCT 862.4—87) u cBepxTBepable IpeBecHO-BONOKHUCTEIE TMTHI (['OCT
4598—86). JKectkoe OCHOBaHHME pPEKOMEHIYETCS BBIIONHATH B  BHUJE
MOHOJIUTHON CTSOKKH TONMIMHOW 40 MM W3 JIETKHMX OCTOHOB Ha MOPHUCTHIX
3aMOJHUTEISIX WIIM TOPH30BaHHBIX M (OCHOTUIICOBOM BSsDKYIIEM Kilacca He
menee B10 u mapku no rotHoctr He 6ostee D 1200. TIpu nokpeITuu U3 napkeTa
CTSDKKa MOXKET BBIMOJIHATBCS M3 MEJNKO3EPHUCTOro Tsbkesnoro Oerona. [lpm
IUTATaX MEePEKPHITHS pa3MEepOM Ha KOMHATY CTSDKKY PEKOMEHAYETCS BBIIONHATH
B 3aBOJACKHX YCJIOBHAX B COCTaBe KOMIUJICKCHON IUTUTHI mepekpeitus. llpu
YCTPOWCTBE CTSDKKA M3 OCTOHOB Ha TMOPHCTHIX 3allONHHUTENAX B MOCTPOCYHBIX
VCIIOBHSIX  pPEKOMEHAyeTCs ~ NpeaycMaTpuBarh  IDmQoBaHWEe  BepXHEH
MOBEPXHOCTHU CTSDKKH. BBIpaBHUBAHUE TaKOH CTSHKKU IIEMEHTHBIM PacTBOPOM HE
JIOITyCKaeTCs.

Mexny  MOHOJUTHOW  CTSDKKOM M 3BYKOM3OJLILIMOHHBIM  CJIOEM
PEKOMEH/IyeTCsl pacroyiaraTh CjIOM BOJOHENPOHHUIIAEMOIl OymMaru WiM JApYyroro
MOJ0OHOTO MaTepHaja ¢ IepexIeCTEIBAHIEM B CTHIKAX.

COopHBIE CTSKKH OCHOBAHUS 110712 PEKOMEHIYETCS BBITIONHATH U3 O€TOHA Ha
MOPUCTBIX 3aIOJIHUTENAX Kiacca He Hwke B12,5 wim rumncoueMeHTHO-
MyLIIOJIAHOBOTO OETOHA KJilacca He Hibke BS.

[MokpeiTe mona w3 oObraHOrO (Hererioro) muHoneyma (I'OCT 7251—77,
I'OCT 14632—79, TOCT 16914—71), mmuroxk IIBX (I'OCT 16475—S81),
CBEPXTBEP/BIX ApeBeCHO-BOJIOKHUCTHIX IIUT ('OCT 4598—86) pexomenayeTcs
YKJIAbIBaTh Ha CTSHKKY M3 OETOHA Ha MOPHCTHIX 3alOJHUTEISIX C MapKoil 1o
wioTHOcTH He Oonee D1200 wmim CTSKKY M3 THIICOIEMEHTHO-IYIIIIOIaHOBOTO
6eTona ¢ Mapkoif 1o wioTHocTy He 6omee D 1300.

B kadecTBe 3BYKOHM3OISIIMOHHOTO CIIOS Pa3leNbHBIX OCCITyCTOTHBIX IOJIOB
PEKOMEHIyeTCsI PUMEHSTD: IUTUTHI TEIION30IIIIMOHHBIE U3 MUHEPaIbHOH BaThI
Ha cuHTeTHYeckoM cBsyronieM (OCT 16297—80), nonyxectkue Mapku 125,
xectkue Mapku 150, Tommmuoit 35 — 60 mm (I'OCT 9573—S82), mumitsl
JIPEBECHO-BOJIOKHUCTBIE MATKHE Mapku 4 IUIOTHOCTHIO He Gomee 250 kr/m’,
tommumuor 20 <+ 40 mm (TOCT 4598—=86), muuthl (GUOPOIUTOBBIC Ha
noprinanainemMente mapku 300 tommmaOH 50 MM (OCT 8928—81), mecok
MPOKAJICHHBIN, KepaM3UT HpeAenbHoN KpynHocTH 20 MM M JIpyrue HoJoOHBIC
MaTepHallbl, TOJNIIMHA CJIOS KOTOPBIX YCTAaHABIMBACTCS HA OCHOBAHHUU
PE3yIBTAaTOB UCCIIETOBAHIS 3BYKOM3OIISIINH B HATYPHBIX yCIOBHSX.

6.7. PaznenbHBI MO ¢ IMyCTOTAaMH COCTOUT U3 TOKPBITHA IOJIa, JIar U
3BYKOHM3OJISIIHOHHBIX TPOKIIAIOK ITOJT JIATH.

B xauecTBe MOKpBHITHS pa3JENbHOrO MOJIAa C IMYCTOTAMU PEKOMEHAyeTCs
MIPUMEHSTH MapKeTHbIE JOCKU U LIUTHI IepeBIHHbIe oHOCcnoiHbIe (TY 13-767—
84). Homyckaetcs Takxe npuMeHATh mimyHToBaHHbIe qocku (TOCT 8242—75),
a TaKkXKe CBEPXTBEPIbIE PEBECHO-BOJIOKHUCTHIE TUTUTHI MO CIJIOIIHOMY HACTHITY
W3 HENITyHTOBAHHBIX WM HECTPOTAaHHBIX JOCOK TONMWHOW 22 MM u3
HU3KOCOPTHOW JIPEBECHHBI U IEIOBBIX KOPOTKOMEPHBIX OTXOJIOB JICCOITHIICHUS U
JIepeBOOOPaOOTKH WM U3 APEBECHOCTPYKEUHBIX IUIUT TOJILIUHOW He MeHee 19
MM Mapku [1-3 (TOCT 10632—77%).

Jlaru pekoMeHIyeTcsi BBIIOJHATh M3 MPSIMOYTOJIbHBIX JIEPEBSHHBIX OpPYCKOB
cedeHueM 40 X 80 MM WM KIMHOBUAHBIX BBICOTOM 40 MM, IIMPUHON MOBEPXY
— 70 n moEm3y — 26MM. PaccrosHmEe MeXOy OCAMH Jlar Ha3HA4YaeTcs B
3aBUCUMOCTH OT KOHCTPYKIIMHM TIOJIa: TIPW TOJNIIUHE OCHOBaHuA 19 + 22 mm



paccTosiHME MEXAy OCSIMU Jiar He MOJDKHO mpeBblmaTh 400 MM, a B JIpyrux
ciygasx — 500 mm.

B xadectBe 3BYKOMU3OJAIHUOHHBIX TIIPOKIAAOK MOA Jiark PEKOMECHAYCTCA
NPUMEHATh  IUIMTHBIE ~ MaTepHaibl, HCHONb3yeMble  UIi  YCTpOIicTBa
3BYKOH3OIIAIIMOHHOTO CJIOS pa3eNIbHBIX OECIyCTOTHBIX MOJIOB (CM. 1. 6.6).

6.8. CroncThlil 11011 C MOKPBHITHEM W3 TIapKeTa, IEPEBSHHBIIM IO 110 JaraM U
OeTOHHOE OCHOBaHME PA3JENBHOTO I10JIa PEKOMEHIYETCSI OTICNATh 10 KOHTYPY
OT CTE€H U JPYTHX KOHCTPYKIMHA 3a30poM ImpuHOoi 10 — 30 MM, 3amonHIeMbIM
3BYKOM3OJIALMOHHBIM ~ MaTepHajioM M MEpeKpPhIBAEMBIM IUIMHTYCOM WU
rajTenblo.

6.9. Pa3nenbHBII O peKOMEHAYEeTCS IPUMEHSATH NIPH BHITIOJTHEHUH HECyIen
YacTH TEPEKPHITUS W3 CIUIOUIHBIX W MHOTOITYCTOTHBIX TNaHENEH, IS KOTOPBIX
WH/IEKC W30JIAIINH OT BO3AYIIHOTO 3ByKa MeHee 50 ab.

6.10. Ilomel moOABaNOB M TEXHUYECKUX MOANOIMHA PEKOMEHAyeTcs
pacronaratb BBIIE YPOBHA TPYHTOBBIX BoA. Ecimm Takoe pemienue
HCBBIIIOJIHUMO, B IPOCKTC PEKOMEHAYCTCA IMpcayCcMaTrpuBatb MEpPLI 110
BOJIOTIOHIDKEHHUIO 3a cueT ApeHaxed u np. llpuMmeHeHue NPOTHBOHANOPHBIX
KOHCTPYKLMH JIOMYCKAeTCs JHIIb MPU HEBO3MOXHOCTU BOJOMOHIDKeHHUA. llpn
3TOM Hapy>XHbBIE CTEHBI IIOJ3€MHOH YacTH U jKele300eTOHHas IUIUTa Ioja
MojiBaja JOJDKHBI MMETh CIUIONIHYIO THAPOW3OJSIIMIO CO CTOPOHBI TPYHTA H
pacCUNTHIBATHCS HA JOTOIHUTEIBHBIE YCHIHS OT THAPOCTATHIECKOTO AABICHUS.

IInuTel NepexkpbITHi

6.11. COopHBIE TIUINTHl MEXKAYITOKHBIX IEPEKPHITHH PEKOMEHIyeTCs
MIPOEKTHPOBAThH CIUIOIIHOTO CEYCHMs (OJHOCIONHBIMU MM TPEXCIONHBIMH) UIN
C IyCTOTaMH.

OpHocnoiiHele  COOpHBIE IUIMTHI CIUIOLIHOTO CEYEHHsS PEKOMEHIyeTcs
MIPOEKTUPOBATH U3 TSHKETOTO WIIH JIETKOTO OeToHa KiaccoB He Hwke B12,5. IIpu
nojax pasfelbHOrO THIA W CIOMCTBIX TONINVHY IUIUT PEKOMEHAYETCsS
npuHuMath He MeHee 10 cM. [Ipr oMHOCTONHHBIX NOTaX MUHUMAJbHAS TOJIIMHA
IUTUT OTIpeJIeIsieTCsl TPEOOBAHUSIMH M30JISLMN BO3AYIIHOTO IITyMa.

IInuTel pazMepoM Ha KOMHATYy IpU OMUPAHUH 110 KOHTYPY, IBYM AIHUHHBIM H
OTHOW KOPOTKOW WJIM TOJBKO JBYM [UIMHHBIM CTOPOHaM pPEKOMEHIYeTCs
apMHUpPOBATh CBAapHBIMH CETKaMH, PacIlOJOKEHHBIMH B HIDKHEH (pacTsSHYTOMH)
30HE IUIMTHL. ApMaTypHbIE CTEPXKHH, PACIOJIOKEHHBIE BJONb KOPOTKOTO
mpoyieTa IUIMTHI, PEKOMEHIYeTCs YacTHYHO He JOBOIUTH JO OHOp B
COOTBETCTBUH C U3MEHEHHEM M3THOAIONIMX MOMEHTOB BIOJb MIPOJIETA IUIHTHL. B
cly4ae, €CIM JO OHOp HE [IOBOIWTCS IIOJIOBHHA CTEPXKHEH, DPa3pekeHHOE
apMUpOBaHUE MPUHUMAETCS Ha y4acTKax MIMPUHOM C KaXJOH CTOPOHBI IUIUTHI
He 6onee a = 0,14 /| — 20d, rne /| — uMHA KOPOTKOTO TpOJIETa TUINTHI, d —
JIAaMETP CTEPIKHEH.

Jlist cOOpHBIX OJHOCIOHHBIX IUINT, JUIMHA KOTOpBIX 6 M u Oojee, mpu
ONMPAHUU 10 IBYM KOPOTKHM CTOPOHAM WM JBYM KOPOTKHUM W OJIHOW JUIMHHON
PEKOMEHIyeTCs peaycMaTpUBaTh IpeaBapUTEIEHO HaIpsHKCHHOE
apMHUpPOBAaHUE BIOJNb JUIMHHONW CTOPOHBI INHTHL. B mimrax, paborarommx Ha
M3rnd W3 TIUIOCKOCTH B JIByX HAIPAaBICHHUAX, KPOME IPEABAPUTEIHHO
HAaNpsOKEHHOW — apMaTypbl  PEKOMEHJYETCsl  YCTaHaBIMBaThb  IONEPEUYHYIO
apMaTtypy B BHJIE CBapHBIX CETOK.

IInutel, omeprsie O JABYM KOPOTKMM M OIHOH JJIMHHOW CTOpOHaM,
JIOTTycKaeTcs  NPOEKTUPOBATh 0e3 MPEIBApUTENIBHO  HAIMPSKEHHOTO
apMUPOBaHUS.

TpexcnoiiHpie cOOPHBIEC TUIUTH EPEKPHITUI PEKOMEHIYETCS! MPOSKTUPOBATh
cOopHbIMH. BepxHuil W HIKHUHA CIIOM BBINOJNHAIOTCA M3 TOKEIOro OeToHa
Kimacca Ha HkHee B15, cpemHmii cioifi — #3 KPYIHOIOPHUCTOTO OETOHA
(manpumep, Kepam3uToOeToHa) Kiacca He Hmke B3,5. OnopHbele 30HBI
TPEXCIOMHBIX IUIMT MEPEKPHITHI CIIEAyeT BBINOIHATH W3 TSDKEJIOro OeToHa Ha
BCIO TOJIIIMHY IUIUTHL.

MHoromycToTHble ~ COOpHBIE  IUIMTBI  TEPEKPHITUH  PEeKOMEHIyeTcs
MIPOEKTUPOBATH U3 TSHKEJIOTO MIIH JIETKOTO OEeTOHA Kilacca He Hibke B15.



IlycroTel B IUIMTaxX MOXKHO paclojlaraTe IONEpeK WIM BAOJIb OHOp B
3aBHCHUMOCTH OT CXEMbI OIUPAHMS HA CTEHBI M MPOYHOCTH IUIUT MO CEUEHHUAM
BJIOJIb ITYCTOT M IO MEXITYCTOTHBIM pedpam.

ITpn mnnarhopMEHHOM CTBIKE MHOTOMYCTOTHBIX IUIMT IEPEKPBITHH CO
CTEHAaMH PEKOMEHIYETCsl MpeayCMaTphBaTh KOHCTPYKTHBHO-TEXHOIOTHUECKHE
MepbI TOBBIIIEHHS IPOYHOCTU OMOPHBIX CEUCHUH.

6.12. [lns mepekpbIThii M3 COOPHBIX IUTUT PEKOMEHJIYETCS YUYHMTBHIBATh HX
COBMECTHYIO pabOTy Ha M3rH0 U3 IUIOCKOCTH, O0CCICYHMBACMYIO OCTOHHBIMH
HIMOHOYHBIMU ~ COCMHEHMSAMU M apMaTypHeIMH cBs3simu. Ilpu  ydere
COBMECTHOH pabOTBHl IUIUT MPOEKTHYIO TOJIIMHY 3a30pa, 4Yepe3 KOTOPbIH
3aMOHOJIMYMBAETCS CTHIK, PEKOMEHAYeTCs IPHHUMATh He MeHee 40 MM.

6.13. IIpu apMupoBaHuM COOPHBIX IUINT CBAPHBIMU CETKaMU PEKOMEHIYETCS
MPEUMYIIECTBEHHO NPUMEHATh CTEP)KHEBYIO apMaTypy anamerpom 6 — 14 mm
knacca A-III u apmaTypHyt0 IpoBOJIOKY nuameTpoM 3 — 4 MM kiacca Bp-1. U3
YCIIOBUSI MUHHMMAJbHOH CTOMMOCTH M pacxoja apMaTypbl PEKOMEHAyeTCs B
CBapHbIX CeTKax UIard INPOJOJBHBIX M IIONEPEYHbIX CTepKHEeH Ha3zHauaTh
coriacHo tabu. 10.

Taonuma 10
Huamerp | Knacc |Ilar, mm| Ilnomans Pacuernoe |Pacxop cranm,
CTajad, MM | CTallH TIOTIEPEYHOTO | pacTATHBA- kr Ha 1 M°
ceyeHus A;, [tomiee ycuiue CeTKHU
MM2/M N,, HmMm
100 71 27,31 0,55
3 Bp-1 200 35 13,48 0,27
250 28 10,78 0,22
300 23 8,86 0,18
100 120 47,25 0,99
150 81 31, 0,66
4 Bp-1 200 63 23,63 0,5
250 50 18,75 0,4
300 42 15,75 0,33
100 283 101,88 2,22
6 A-III 150 189 68,04 1,45
200 141 50,8 1,11
250 113 40,7 0,89
300 94 33,8 0,74
8 A-III 300 168 60,5 1,3
10 A-III 300 261 98 2,04
12 A-III 100 1131 424 8,88
12 A-III 200 5,65 212 2,44
300 377 1413 2,96
100 1539 577 12,1
14 A-III 200 769 288,5 6,1
300 513 192 4

6.14. Pa3memeHne W KOJIHMYECTBO MOHTXHBIX TIETENb WA OTBEPCTHA,
UCTIONIB3YEMBIX ISl OABEMa IUTUT, PEKOMEHAYETCsl NMPUHUMATh TaKUM, YTOOBI
WCKIIIOYNTh HEOOXOJMMOCTh JIOTIOJTHUTENIBHOTO apMUpPOBAaHUS M3/eNuil Ha
MOHTaXHbI€ U TPAHCIIOPTHBIE BO3JACHCTBUS.

6.15. B miMrax NepeKphITH peKOMEHAyeTCd yCTpauBaTh KaHAJbl JUIs
CKPBITOM  3JIEKTPONPOBOAKU. JlMameTp KaHaloB B CIUIOIIHBIX IUIUTaX
pEeKOMeHIyeTCsl MPUHUMATD He Oomee 30 MM.

3a7enKy CKBO3HBIX TEXHOJIOTHUECKHX M KOMMYHHKAIIHOHHBIX OTBEPCTHH B
IUINTaX TEPEKPhITUIl PEKOMEHIyeTCcs MpeaycMaTpuBaTh pacTBOPOM Ha
paciupsoIeMcs IEMEHTe UK THIICE.

6.16. I'myOmny omumpaHust cOOpHBIX IUIMT Ha CTEHBl B 3aBHCUMOCTH OT
XapakTepa HUX ONHUPaHUs PEKOMEHAyeTcs NPUHHMATh HE MEHee, MM: IpH



ONHPAHUU MO KOHTYpY, a TakXke JABYM JUIMHHBIM U OJHON KOPOTKOI CTOpOHaM
— 40; npu omMpaHWM O JABYM CTOPOHAaM M mpojere imT 4,2 M U MEHee, a
TaKXe 10 ABYM KOPOTKHM M OJHON ATMHHOM cTopoHaM — 50; py ONMUpaHUH 110
JIByM CTOpOHaM U tpoJjere it oonee 4,2 m — 70.

ITpn HasHa4YeHWH TIIyOWHBI ONMHMPAHUS IUIUT TIEPEKPHITHI CIENyeT TaKxke
yuuthiBaTh TpeboBanus CHull 2.03.01—84 x aHKepoBKe apMaTyphl Ha OIopax.

6.17. Ilpn nmpumeHeHnn COOPHBIX TUTMT HMEPEKPBHITHH B 3[aHUSX CO CTEHAMH
U3 MOHOJIMTHOIO OETOHAa PEKOMEHIYyeTCsl KOHCTPYKTHBHO oOecreuynBaTh HX
Hepa3pe3HocTh Ha omopax. C 3ToH Henbl0 peKOMEHAyeTcsl MpeaycMaTpuBaTh
METIEBbIE COCOMHEHMS IUINT, 3aMOHOJMYCHHBIE OeToHOM. Jlnd yBemumueHMs
pa3MepoB MOJOCTH, 3aMOHOJIMYMBAEMOIl OETOHOM, MOIYCKaeTcs IUIMTHI HpU
MOHTaXX€ ONMPATh HA MOHTA)XHBIE CTOJIMKH WJIM TEJIECKOITMYECKIE CTOMKH.

6.18. COOpHO-MOHOIUTHEIE CIIONCTEIC TUTATHI PEKOMEHIyeTCst
MIPOEKTUPOBATH U3 COOPHOI )KeNe300€TOHHOM IIIUTHI-CKOPITYIIBI, BBITOJIHSIOMEH
POJIb OCTaBISIEMOW OMAITyOKH, M CJIOS MOHOJMTHOro OeToHa. Ilnmurty-ckopmymy
PEKOMEHYETCsl M3rOTaBJIMBATh M3 TSDKEJIOro OeToHa Kiacca He Hmke BI15,
TommuHOH 4 — 6 cM. .MOHOJUTHBIM CIOH PEKOMEHIYETCS BBINOIHATH M3
TsDKEJI0ro OeToHa kiacca He MeHee B12,5 mim nerkoro 0eToHa Kijiacca HE HMXKE
B7,5. TonumHy €109 MOHOIUTHOTO OCTOHa PEKOMEHAyeTCs INPUHUMATh He
MEHEE TOJNIINHBI CKOPITYIIBI.

HikHIOI0O pacTAHYTyI0 apMmarypy IUTUTBI PEKOMEHAYETCSl pa3MemiaTtbh B
cOOpHOI1 IIMTEe-CKOpITyTIe, IPH 3TOM NPUMEHSTH IPEIBAPUTEIILHO HANPSHKEHHOE
apMupoBaHue. BepxHss pacTsHyTas apmarypa, HEOOXOAWMas ISl BOCIIPHATHSA
M3ruOAaoIMX MOMEHTOB Ha OIopax, PacloiaraeTcsi B MOHOJIMTHOM CJIO€ TUTHTHL
Just obecrieueHuss COBMECTHOW pabOThl COOPHOTO M MOHOJHMTHOTO CIJIOEB
pEKOMEHIyeTcss  Ha  BEpXHEil  MOBEpPXHOCTH  COOPHOrO  3JIEMEeHTa
peaycMaTpuBaTh MECTHBIC YIIIyONeHWs s OoOpa30BaHUS IIIOHOK M (MIJIH)
apMaTypHBIE BBIITYCKH.

6.19. MoOHONWTHBIC IUIMTH TEPEKPBHITHA PEKOMEHIYETCS IPOSKTHPOBATH
OJTHOCJIOWHBIMHM W3 TSDKEJIOTO WM JIeTKoro OeToHa kilacca He Hmke B12,5.
TonmuHy MIMT peKOMEHyeTcs Ha3HadaTh HE MEHee TpeOyeMoH 1o yCIOBHAM
3BYKOM3OJIALUH OT BO3AYLIHOTO IIIyMa MPHU OJHOCIONWHBIX MOJIaX.

6.20. MononutHEle W COOPHO-MOHOJIMTHBIE  IUIUTHI  HEPEKPBITHA
PEKOMEHIyeTCsl IPOEKTUPOBATh KaK 3alleMJICHHBIC CTEHAMH B OIOPHBIX
CEYCHUSAX.

ITpn Bo3BeneHUM 31aHNH B 00BEMHO-TIEPECTABHBIX ONaTyOKax, H3BJICKACMBbIX
Ha (acaj, TUINTA TEPEKPHITHS OCTOHUPYETCS] OJHOBPEMEHHO C BHYTPEHHUMH
creHamu. [Ipu wucnonb3oBaHWM  COOpPHBIX IAHENEH  HApYXXHBIX  CTEH
PEKOMEHYeTCsl IUINTY NMEPEKPBITUI PacCMaTPUBATh KaK 3alEMIICHHYIO 110 TPEM
CTOpPOHAaM CO CBOOOIHON 4eTBEPTOil CTOPOHOIA.

IIpy MOHONWMTHBIX HAapyXHBIX CTE€HAaX, KOTOpble OCTOHMPYIOTCS IOCIe
BO3BE/ICHHUS BHYTPEHHHUX KOHCTPYKIMH, MIUTHl NEPEKPBITHHA B 3aBUCUMOCTH OT
y37a WX CONPSDKEHWS C Hapy)KHOM CTEHKOW MOTYT IPOEKTHPOBATHCSA
3aIIEMJICHHBIMH 110 KOHTYPY HJIM HIO TPEM CTOPOHAaM I0 BHYTPCHHUM CTE€HaM U
€O CBOOOIHBIM OITMPAHNEM Ha HAPY)KHYIO CTEHY.

IIpu BO3BEAE€HUH MOHOJUTHBIX HAPYXKHBIX M BHYTPEHHHX CTE€H B €IUHOM
IuUKJIe (HampuMep, B OJOYHOM WM IIMTOBOW oOmanyOKax), MOHOJHTHBIC H
CcOOPHO-MOHOJIUTHBIC TUIUTHI MEPEKPHITUI PEKOMEHYyeTCsl NMPOSKTUPOBAaTh Kak
3aleMJIEHHBIE IO KOHTYDY.

6.21. MoHOIHUTHBIE TIMTH TEPEKPHITHA PEKOMEHIYETCS apMHpPOBATh
CBAapHBIMM CeTKaMH. JlMamMeTphl U IIard IpoAOIbHON U MONEPEYHON apMaTyphl
CeTOK pPEKOMEHAyeTcs NpHUHMMaTh cormacHo Tabm. 10. J[lomyckaercs
MIPUMEHEHNE CTAHIAPTHBIX CETOK, BBIITYCKAEMbIX MPOMBIIIIICHHOCTBHIO.

IIpy OXHOCTOPOHHEM ONMpAHUM IUIUT MEPEKPBITUI HA CTEHBl B Cilydae
HEJOCTaTOYHOM  JUIMHBI ~ aHKEPOBKM  BEPXHEH  CETKH  pPEKOMEHIYeTCs
IpeaycMaTpUBaTh MPUBAPKY K HEH MOMEpPEeyHBIX aHKEPYIOIIUX CTEePKHE.

B Hepa3pesHBIX IUIMTax TEPEKpHITHS pabouylo apMaTypy Haja Olopamu
cienyer oOpeIBaTh Ha paccrossHuM He Ommwke 0,25/ ot rpanu omopsl, e / -
mposeT winThl. [IponeTHas apMaTypa B OIOPHBIX CEUEHUSX IIUTHI 3aBOJUTCS 3a



rpaib onopsl He MeHee 20 MM; CTBIK apMaTypPHBIX CETOK IPOM3BOAMTCS
BHaXJIECTKyY ¢ coOmmonerneM tpedoBanuii CHull 2.03.01—84.

B ceueHusx IMTe, 1€ TPCUIMHBI B BKCHJ'IyaTaHI/IOHHOI\/'I CTaJuu HC
o0pasyroTcsi, JIONMyCKaeTcsd YBEIMUYCHHWE pPACCTOSIHUS MEXAy padounmu
crepxasMuA apMatypsl 10 400 MM ¢ cobmronennem tpebosanmit CHull 2.03.01
—84.

B mimrax, 3ameMieHHBIX 1O TpEeM CTOpOHaM, CBOOOJAHBIH Kpail
JIOTIOJIHUTEIBHO apMHUPYeTcsl OOBEMHBIM KapKacoM W3 4YeTBIpEX CTepiKHEil
quamerpoM 10 MM m3 cramm knmacca A-IIl gis BocnpusiTust ycagoyHBIX M
TEMIIEpaTypPHBIX BO3IEHCTBUII.

Cxema AapMHUPOBAHUA MOHOJIUTHON TUIMTHI TMEPEKPHITHUA, SaHleMHeHHOﬁ 1o
TpPEM CTOPOHAM, C YeTBEPTOH CBOOOMHOM MOKa3aHa Ha puc. 42.
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Puc. 42. Cxembl apMUPOBAaHUS MOHOJIUTHOM IIJIUTEI

@ — 3aleMJICHHBIH 110 KOHTYPY; 6 — 3allleMJICHHO! 110 TPeM CTOPOHAaM U
YeTBEpTON CBOOOIHOM
CB — cetka BepxHero apmupoBanusi, CH — cetka HmxHero apmupoBanus, KIT
— KapKac NMpOCTPAHCTBEHHBIN

COOpHO-MOHONIUTHBIE IUTUTHl TEPEKPBITHA PEKOMEHIYeTCS apMHpOBATh
AQHAJIOTHYHO MOHOJHUTHBIM IUTUTaM; HAIONOPHYI0 apMaTypy PpEKOMEHIYeTCs
pa3MeniaTh B MOHOJIMTHOM CIIO€, TIPOJIETHYIO — B CKOPJIYIIC.

Pasmep ckopirymbl B Im1aHe peKOMEHAyeTcs HazHadaTh U3 yciuoBus COopHO-
MOHOJIUTHBIC TUIMTHI TEPEKPBITHA PEKOMEHIYECTCS apMUPOBaTh aHAJIOTHYHO
MOHOJIUTHBIM TUTUTaM; HAJOIOPHYIO apMaTypy PEKOMEHIyeTCs pa3MemiaTh B
MOHOJIUTHOM CJIO€, MPOJIETHYIO — B CKOpiyme. Pa3smep CKOpiymbl B IUIaHE
PEKOMEHIyeTCsl  Ha3HA4yaTh M3 YCIOBHS  OOCCIEeUYeHHs] NPOYHOCTH U
TPEIIMHOCTONKOCTH OSTOHA TPH €€ M3TOTOBICHWH W MOHTake. CTBIK CKOPITYIIBI
B IEPEKPBIBAEMON sueiike He MOJDKEH MPOM3BOIUTHCA B 30HE MAKCHMAIBHBIX
MOMEHTOB. B 30HE CTBIKa 1O CKOpJIyNaM YKJIAIbpIBaeTCs apMaTypa IDIOMIAIbIo,
SKBHBAJICHTHOW W3rHOAOIIeMy MOMEHTY, B pAacdYeTHOM CCEYCHUHW IUIUTHI C
MEpernyckoM Ha JJIUHY HE MeHee [, rne [., — pacueTHas JJIMHA aHKEPOBKU
apMatypsl. 3aBeJCHHE CKOPIIYIHBI 32 TPaHb CTCHBI MPOU3BOJUTCS HAa BEIHYHHY
He MeHee 20 MMm.

CoBMecTHast paboTa COOPHOTO U MOHOJIUTHOTO CJIOCB MEPEKPBITUS TODKHA
obecrieuMBaThCSL  CICIDICHWEM OeToHa W MOHTXHBIMH — apMaTypPHBIMHU
3JIeMEHTaMH, YCTAaHOBJICHHBIMU B COOPHOM IUINTE-CKOPIIYIIE.

Cxema apMHpOBaHHS COOPHO-MOHOJNUTHOHN IUTUTHI MEPEKPHITHS ITOKa3aHa Ha
puc. 43.



Puc. 43. COOpHO-MOHOIUTHAS TUIATA

a — cxeMa apMUpPOBaHUSA COOPHO-MOHOJIUTHOMN TUTMTBHI, 3alIEeMJICHHOH 110
KOHTYPY; 06 — KOHCTPYKTUBHOE pelIeHre COOPHOM TUIUTHI CKOPIIYIHI 03
BHEIITHETO apMHUPOBAHUSA; 6 — TO K€, C BHELTHUM apMHUPOBAHNEM
CB — cetka BepxHero apmuposanus, [1C — mnura-ckopiyna
1 — MOHTa)KHas NETIsl, 2 — TIETIIEBBIC BBITYCKH

Pacuer xe1e300eTOHHBIX IVIUT NePeKPLITHIH

6.22. Ilpu pacuere >xene300€TOHHBIX IUIMT MEPEKPHITUH 10 IPEAEIbHBIM
COCTOSIHUSIM TEpBOM TIpynmel (IO TPOYHOCTH) M BTOPOM rpymmsl (10



nedopmanmsim, 00pa3oBaHHIO U PACKPBITHIO TPEIMH) PEKOMEHIYETCS pa3iinyarh
IUIUTHI, PabOTaroIIKe Ha U3TUO U3 TIIOCKOCTH B OJHOM U IByX HAIPaBICHHSIX.

[TnuTEI, OmepThIe O KOHTYPY U UMEIOIINE COOTHOIICHHE Pa3MEpPOB ITHHHOM
CTOPOHBI K KOpoTKoH 3:1 1 MeHee, a TakKe IUIUTHI, OTIEPThIE 1T0 TPEM CTOPOHAM
¥ HMEIOIIUE COOTHOLICHHE pa3MEpOB BONb MapajUIETbHO PAaCHOI0KEHHBIX
ormop K pasmepy BAoib cBobomHoro kpas 1,5:1 u MeHee, peKOMEHayeTcs
paccuUnTHIBATh KaK padOTaIoNye HAa N3THO M3 TUIOCKOCTH B JIBYX HalpaBJICHUSX.
Pacyer Takux IUIMT pa3periaeTcs BBIIOJIHATH METOJAMH, HW3J0XKEHHBIMU B
HacrosnieM [locoOun. Ilpm HEOOXOMMMOCTH YTOYHEHHBIH pacyeT TaKUX IUTUT
MOXET BBINOJIHATECS IO CIEHUAIBHBIM MporpaMmaM Ha OBM, yuduThIBarommm
HEITMHEIHY 0 paboTy kKene300eToHa ¢ TPeIMHAMH.

OcranbHble TUINTHI PEKOMEHIYETCS pacCUMThIBaTh Kak padoTaromme Ha
n3rn® B omHoM HampaeieHnn 1mo CHull 2.03.01—84 u coOTBETCTBYIOIINM
HOCOOUSAM.

6.23. Jlna T, paboTaromux Ha U3THO U3 IUIOCKOCTH B /IByX HaIlpaBJICHUSIX,
pa3inyaloTcs pacyeTHble JUIMHBL /; U [, JIIs TUIAT, ONepThIX IO KOHTYPY,
NPUHUMAETCS, YTO MPOJIET /; HE MpEeBbIIaeT NposeT /. JIs rimT, onepThIX o
TPEM CTOpPOHAM, IPOJET COOTBETCTBYET PACCTOSHHUIO MEXIy MapajuleibHO
PacIoI0KEHHBIMH OIOpaMH (pazMep BIOJIb CBOOOTHOTO Kpast TITUTHI).

Jist cBOOOAHO OMNEPTHIX IUIMT PAcUETHBIH NPOJIET NMPHUHUMACTCS PABHBIM
PacCTOSHUIO MEXJy CEpeIMHAMH OMOPHBIX IUIOMAIO0K IUTHT MepeKpbIThil. s
3alleMJICHHBIX Ha ONOpax IUIMT PAacueTHHIH NpOJIET MPUHMMAETCS PaBHBIM
MIPOJIETY B CBETY (IO TPaHU OIIOP).

6.24. Jlyis IIMT NepeKphITHA, paboTarOIMX HA U3rHO B JIBYX HAIpaBIICHUSX,
KO3(h(UIMEHTHl apMUpPOBaHUS (OTHOLIEHHE IUIOIIAAM CEeueHas apMaTypbl K
pabodell IIOIIAAM CEYCHUS IJIMTHI, MEPHEHIUKYIAPHOTO apMmarype) U; U U
BJIOJIb TIPOJIETOB COOTBETCTBEHHO /; M [, peKOMEHIyeTCsl Ha3Ha4aTh Tak, YTOOBI
BBITIOJHSJINCH YCIIOBHS:

Wi = Unin. (149)
0,5 (s + 12 = tin, (150)
rac Unin — MHUHUMAJIBHOC 3HAYCHUC KOZ)(l)(l)I/IIII/IeHTa apMHpOBaHus,

npunumaemoe o CHull 2.03.01—84 paBubiM 0,05 %.

Just kene300€TOHHBIX — C1a00apMUPOBAHHBIX ~ DJIEMEHTOB,  HeCymias
CIOCOOHOCTh KOTOPBIX MCUEPIIBIBACTCS OJHOBPEMEHHO ¢ 00pa30BaHUEM TPEIIUH
B OeToHe pacTAHYTOM 30HBI, IUIONIA[b CEUYCHHS MPOJOIBHON pacTIHyTON
apMaTypsbl I0JDKHA OBITh yBEIWYEHA M0 CPAaBHEHMIO ¢ TpeOyeMoH U3 pacdeTa 1o
MPOYHOCTH HEe MeHee deM Ha 15 % (mo CHull 20301—84).

6.25. Ilpu pacueTe MINUT NMEPEKPBHITUIl HATPy3KH OT BECAa OMMPAIOIIUXCSA HA
HUX HEHECYIINX HapY)XHBIX CTEH W IEPEropofioK PEKOMEHIYEeTCS YUHUTHIBATh
CJICIYIOLUM 00pa3oM:

JUISL )KECTKUX HEHECYIMX CTEH U MEeperopoiioK B BHJE COOPHBIX OETOHHBIX H
&KeJIe300eTOHHBIX MaHeJIeld Harpy3ka OT X Beca NPHUKIAABIBACTCS K IUIHTE B
BHJIE COCPEAOTOUYCHHBIX CHJI, KOTOPBIE CYUTAIOTCS PACIIONO0KEHHBIMU!

JUId TIaHeNned 0e3 NMpoeMoB, a TaKke IPOCTCHKOB MaHeNedl ¢ mpoeMamu
IIMPHHON OoJlee TMONOBUHBI BBICOTHI 3TaXa — HA paccTosHUA 1/12 amiaHbBI
COOTBETCTBEHHO IAHENM WM IPOCTEHKA OT MX KpaeB; IS KpallHMX MPOCTEHKOB
naHeneil ¢ mpoeMamH IIMPHHON He OoJiee IMOJOBHHBI BBICOTHI 3Taka — Ha
paccTositHuM 1/3 OT Hapy»KHOTO Kpasi POCTEHKA, a JUIs CPEIHUX NPOCTEHKOB —
IO CepeUHE UX JUTUHBI;

JUIL HEKECTKUX HEHECYIIMX CTEH M IIEPErOpoJOK M3 KaMEHHON KIAIKH,
MEJIKUX OJIOKOB, JIUCTOBBIX MaTepuaioB 60 % Harpy3ku OT WX Beca CUHUTAETCS
pachpeieleHHOH 10 JUIMHE TIPOCTEHKOB, a OCTajbHas 4YacTh B BHIC
COCPEIOTOYEHHBIX CHJ, IIOJIOKEHHE KOTOPBIX HA3HAYaeTCsl aHaJIOTHYHO
Harpy3Ke OT JKE€CTKUX CTEH U INEePEropoIoK.

Ecnmu B mpouecce sKkCIuTyaTtanuy 34aHUS BO3MOYKHO M3MEHEHUE MOJIOKEHHUS
MEperopofok, TO HAarpy3Ky OT Beca PEKOMEHIyeTcs 3afaBaTb B BHJE
pacrpeziesIeHHON Harpy3Ku, SKBUBAJICHTHON HanOosiee HeOIarompusTHOW cxeme



PACIIONOXKEHUS IEPEropoIoK B KOHCTPYKTUBHOM sueiike, HO He MeHee 0,5 kKH/m>
(50 kre/m?).

Pacuer e1e300eTOHHBIX IJIUT NePeKPHITHIi M0 NMpeAeSbHBIM COCTOSHUAM
NepBoOi rpynnbl

6.26. COOpHBIE TUTUTHI, HE MMEIOIIIE CTICIHATBFHBIX CBSA3EH A o0ecTIieueHHs
HEepa3pe3HOCTH Ha OMOPaxX, PACCYMTHIBAIOTCS MO MPOYHOCTH B MPEIIIONIOKCHHU
cBoOomHoro (6e3 3amemMieHHs) WX ONHpPaHUs Ha CTeHbl. I 1Tl
paboraromeii Ha M3rud W3 IUIOCKOCTH B JBYX HalpaBlICHHUAX, IPH
wiaTGOPMEHHOM CTBIKE CO CTEHAMH, Pa3peIlacTCsl CYUTATh, YTO YIJIBI TUTHTHI
3aKpeIUICHBI OT MOIbeMA.

MOoOHOIUTHBIE IUIUTHI, a TaK¥XEC C60pHBIe, UMCHOIIIHUEC CIICHUAJIBHBIC CBA3U IJIA
o0ecriedeHHsT HEPa3pe3HOCTH Ha OIOpaX, PEKOMEHIYeTCs pacCUUTHIBATH C
Y4EeTOM HX 3alleMIICHHS CTeHaMH Ha onopax. [Ipu 3ToMm [yt cOOpHBIX 1 cOOpHO-
MOHOJIUTHBIX TUTHUT HEOOXOAMMO YYHTHIBATH ABE CTAAUHM HX PabOTHI: O U MOCIEe
YCTPONCTBA CBA3CH, 00eCIeUNBAONINX 3AIEMICHHE TUTHTHI.

Pacuer mo mpo4yHOCTH IUIMT, PabOTAIONIMX HA M3TMO U3 IUIOCKOCTH B JBYX
HAIPaBIICHUSIX, PEKOMEHIYETCS BBITIOJHATh KHHEMATHYECKAM CITOCOOOM METOoa
HpeleIbHOI0 PAaBHOBECHSI.

IMpu pacyere TUIHT MO TPOYHOCTH PA3IUYAIOT CIIEAYIOIINE CITyUau:

apMHPOBAaHUE IUIMTBHl 3aJaHO; TPeOyeTCsl ONpenenuTb NpeleibHOe 110
YCIOBHSAM NPOYHOCTH 3HA4YCHHE PAaBHOMEPHO PpACIpPE/ICIICHHON HArpy3kd Ha

Ty < ;
3aJjaHa Harpy3ka Ha IUIMTy; TpeOyercss ompenenuTrb Tpedyemoe
apMHpOBaHUE.

6.27. Jlna miMTel € 3aJaHHBIM apMHPOBAHMEM pacyeT IO NPOYHOCTH
BBITIOJIHSIETCS B CICAYIOLICH IOCIIe0BaTeIbHOCTH:

BBIBIIIOTCSL PacyeTHBIE CEYEHMS; IS BCEX IUIMT B KauyecTBE PACUETHBIX
YCIOBHO PACCMATPHUBAIOTCS CEUCHHUS, HEPICHIMKYJIApHBIE mpojeraM [, U
NPOXOISIIME Yepe3 LEHTP IUTUTHL; JUIS IUIUT C 3aIlEMJICHHBIMU OIIOPaMH TaKKe
paccMaTpUBalOTCSl CEYEHUsI BJOJNb ITHUX OIOp, KPOME TOr0, JOJDKHBI OBITH
paccMOTpEHBl  CEYEHHUs, TINe M3MEHSeTCs apMHpoBaHME IUMTHL  Jlis
MHOT'OIYCTOTHBIX IUIMT JOMOJHHUTENIFHO PAacCMAaTPUBAIOTCS CEYSHHUS! BIOJb
MYCTOT, MPUMBIKAIOLIUX K OIIOpam;

OIIPENEIIAIOTCS.  3HAYEHHs HM3THMOAOMX MOMEHTOB, BOCIIPUHHMAEMbIX
IUIITOH 10 pPAacYeTHBIM CEYEHHAM; IIPH OIHOCTOPOHHEM apMHPOBAHHH
U3rUOAFOLINI MOMEHT IUIsl i-TO CEYCHUS TUTHTHI ONpeesseTcs mo GopMyrie

_O05R A,

Mi :R S‘iASi hoi
| R,

, (151)

rne Ry, Ay — COOTBETCTBEHHO pacyeTHOE COMNPOTHBICHUE M IUIOLIAJb
MONIEPEYHOTO CEYEHHs MPOAOJIFHON apMaTypbl B i-M CEUCHHH IUIUTHI, H, —
pabodass BBICOTa Ce4EHUs; R, — pPacuyeTHOE COIPOTHBICHHWE OETOHA IUTUTHI
cxaTHio (pU3MEHHast MPOYHOCT); d; — JUTMHA TUTUTHI BAOJIb CEUCHUS i;

HaMe4aeTcsi CXeMa H3jJIoMa IUIMTHL B TIPENEIbHOM  COCTOSIHUM U
OTIPEJICTISIFOTCS YIJIbl HAKJIOHA JIMHUH M3JI0Ma IO OTHOIIEHHIO K CTOPOHE IUTUTHI
BIIOJIb TIpOJieTa /[»; JUIs CBOOOJHO ONEPTHIX W 3aIEMJICHHBIX 110 KOHTYpPY IUTUT
CXEMBI M3JIOMa PEKOMEHAyeTCS NMPUHUMATh COOTBETCTBEHHO IO puc. 44 u 45,
IPY 3TOM YToJl HaKJIOHA JIMHUI U3JI0Ma K CTOPOHAM BJOJIb [IPOJIETa IOy CKAeTCs
MpUHUMATh paBHBEIM 45°. Jlns cBOOOTHO ONEPTHIX MO TPEM CTOPOHAM IUIAT
PEKOMEHIyeTCsl paccMaTpHUBaTh ABE CXeMBbI m3noma (puc, 44, 0, B), mpu 3TOM
JUIS TUTUT C COOTHOIIEHNWEM CTOpPOH /»/[; = | mormyckaeTcs IPpUHUMATH, YTO YOI
¢ =145%
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Puc. 44. PacueTtHble cxeMbl N3J10Ma CBOOOHO ONEPTOH IIIUTHI

a — ONEPTOH 10 KOHTYPY; 6, 6 — ONEPTOH 1O TPEM CTOPOHAM
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Puc. 45. PacuerHbIe cXeMBI H3JI0Ma TUTUTEHI, 3aIIeMICHHON TI0 KOHTYPY (a) ’
TpeM cTopoHaM (0)

1, 2, 3 — pacyeTHbIe ceueHHs NPH ONpPEJIeICHUN Harpy3KH 00pa30BaHus TPEIINH

ompenensercs IMpeNenbHOE 3HA4EHHE PABHOMEPHO  paclpeneleHHOU
HAarpy3Kd Ha IJIHTH 7 ;

HAarpy3ka <7 CONOCTAaBIAETCA C PAcueTHOH Harpyskoil Ha IUIMTY ¢,
TIPOYHOCTh TUTMTHI CYMTAETCA 0OeCIeYeHHOH, ecu 7 > 1.

ITpm 3arpyXeHHH IIMTHI Ha pa3IWYHBIX y4YacTKaX HEOJMHAKOBBIMU
paclupefeneHHbBIME  Harpy3kaMmu, a Takke TOYEYHBIMH U IIO0JOCOBBIMU
COCPENOTOUYEHHBIMU HArpy3KaMH, JOITyCKAaeTCs YKa3aHHbIE Harpy3KH 3aMEHSTh
[IPUBEICHHOM DPAaBHOMEPHO PACIPEACICHHON HAarpys3koM, OIpencisseMod us
yCIIOBUSI paBeHCTBA paboOT (aKTUYECKMX M TPUBEJCHHOW Harpy3ok Ha
MEPEMEIIECHUSIX, KOTOPbIE COOTBETCTBYIOT 33JaHHOI CXeMe M3JI0Ma IUIUTBHI.

Jlns cBOGOAHO OMepTOif MO KOHTYpy IUIMTHI MpeleibHas Harpyska o
BBIYHCIIAETCS 110 (hOpMyJIam:

NP apMHUPOBAaHUN CETKAMH, BCE CTEPKHH KOTOPBIX BIOJb IPOJIETOB /; U [,
JIOBOJISITCSL IO OTIOP WK OOPBIBAIOTCS B MPOJIETE TI0 AIIOPE MOMEHTOB COTJIACHO
m 6.11:

;:_ T s 152
Fy,GA-1) (152)

rone M;, M, — 3HadeHWs M3TUOAOINX MOMEHTOB, BOCIIPHHUMAEMbIE IDIHTOW
MpU U3rU0e 1Mo OATOYHBIM CXEMaM COOTBETCTBEHHO BIIOJb MPONIETOB /), [>; Y, —
K03(hdULMEHT yCIIoBHI paboThI, onpeaenseMblil 1o rpaduKy Ha puc. 46;
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Puc. 46. I'paduk as onpeaencHust KOAPGHUIUEHTA ), YIUTHIBAIOILICTO
MIPOCTPAaHCTBEHHYIO pabOTy TUIUTHI, ONIEPTOM 110 KOHTYPY

a — TIpH PaBHOMEPHOM apMHPOBAHHHU; 6 — C KOHIIEHTpAIHeH apMaTypHI B
cpenHel YacTH ITUTHI

IMpu apMUpOBaHUM CETKAMH, B KOTOPBIX CTEPXKHH BJOJIb MPOJETa
MOTMEPEMEHHO He TOBOJIAT JI0 ONOp Ha paccrosiHue a > 0,14/, a Biosp nponeta /;
BCE JJOBOJAT JI0 OIOP

24 M,(1-E/)+M,
I} A,BA-1) 7

rae §=al/l,. (155)

Jns cBOGOJHO OmepTOo MO TpeM CTOPOHAM IUTUTHI, apMHPOBAaHHON B JABYX
HAMpaBIeHUsX, TIpeiebHas HATPy3Ka < NPUHMMAETCS PaBHON MEHbIIEMY H3
3HAYEHUH, BBIYNCIIAEMBIX U IBYX CXEM M3JI0Ma 110 puc. 44, 0, 6.

[Tpu nznome mMTH 10 cxeMe puc. 44, 6

24 2M v, + M,
L v, (61-v,) ’

e v, =0,5(-y +Jy? +1292%) / A; (157)

1 — K03 PUIIEHT OPTOTPONINU ApMHUPOBAHUS

Y =M, 1)L TM). (158)

&: (154)

q= (156)

IIpu n3znome mInTh! O cxeMe puc. 44, 6

- 24 My, +M,A
9=—7% =5 ) (159)
F 22@3v, - 22)

rae v, =%(2/1 +/4X +9y). (160)

B dopmynax (156) — (159) Benuumuna A Berumcisiercs no ¢dopmyie (153),
TIPH 3TOM TIPOJICTOM /; CAUTACTCS MPOJIET BJOIH CBOOOTHOTO Kpast TUIHTHI.

Jns miuTel, “Meroulel 3alieMJIEHHbIE OIOpPbI, MpelelbHas Harpyska a
BBIYHCIIAETCS 110 (hopMyJIam:

IPY 3alleMJICHUH 110 KOHTYPY (puc. 45, a)

- 12 2M +2M .+ M, + M +M ., +M/
q:_3 1 2 1 1 1l H; (161)
/ 3A-1




IpU 3allleMJICHMH IO TPEM CTOPOHaM M OJHOM CBOOOJHOM Kpae BJOJb
nponeta /; (puc. 45, 6)

—_ﬁ M, +M,+M, +M/+ M,
77 67.- 1 '

(162)

rne M;, M, — u3rubaroniyie MOMEHTHI, BOCIIPHHUMAaEMbIe B IPOJIeTe TUIUTHI IIPU
nu3rude COOTBETCTBEHHO BIOJb MpojeTtoB [; u l; M, M’} — wusrubaromime
MOMEHTBHI, BOCIIPUHAMAaeMble Ha OIopax IpH u3rude Bmonb nponera [; My, My
- TO K€, BIOJb MpoJjeTa /.

6.28. IlpenBapuTenbHO HANpPSKEHHBIE B OJHOM HANPABICHUU [T
PacCUNUTHIBAIOTCS IO IIPOYHOCTH C YIETOM CIIEAYIONIMX 0COOEHHOCTEH:

IIPU pacyeTe NPOYHOCTH MPUHUMAETCS, YTO BEJIMUMHA Y, = 1;

IPpU pacdeTe MPOYHOCTH IUIUT, ONEPTHIX 110 TPEM CTOPOHAM M HMMEFOIIMX
apMHPOBaHUE TOJIBKO BIIONb MpOJieTa /;, B BUAE MpPEABAPUTEIBHO HANpPsLKEHHON
apMmatypsl, B popmynax (156) u (159) npunumaercs, uto BenuunHa M, = 0, a
KOX(QPHUINEHT OPTOTPONHH ) BEIYUCISAETCS MCXOIS M3 M3THOAIOIINX MOMEHTOB
My, u M,,, Ipu KOTOpBIX B IUIMTE OOpa3yroTCs TPEUIMHBI NPH €€ H3rude
COOTBETCTBEHHO BJIOJIb TIPOJIETOB [; W [, TIpM 3TOM YUHTHIBACTCS BIIHMSHUC
MPEABAPUTEILHOTO HAIPSDKCHUS.

MHOroITyCTOTHBIE MaHEH JIOJDKHBI, KPOME TOTO, OBITh IPOBEPEHBI PaCYeTOM
0 yKa3aHWsIM 1. 6.33.

6.29. J[lns >xkene300€TOHHBIX IUIMT TMEPEKPBITHHA, KpOME pacuera Mo
yKazaHusM 1. 6.27, HeoOXOAWMO TPOBEPSATh MPOYHOCTH [0 HAKIOHHBIM
CEYEHUAM OT JEHCTBHS MONEPEYHOMN CHIBI. PacdeT BBINONHAETCS MO yKa3aHUSIM
HOPM IIPOEKTHPOBAaHMS >K€JI€300€TOHHBIX KOHCTPYKIMH ISl HAKJIOHHBIX
CCUCHHH, MMPOXOIAIINX YEPE3 OTOPHI.

3HaueHne MONepPeyHOil CHIIBI B ONIOPHOM CEYEHHH ISl IUTUTHI, padoTaromen
Ha M3rud B JBYX HANpaBJICHUSIX, PEKOMEHIYETCsl IPUHUMATh OOJIBIINM U3 JIBYX
3HAYEHHWH, IOJCYMTAHHBIX HCXOAS W3 YNPYrod CTajuu padOTHl IUIMTHI U B
MpeIeTbHOM COCTOSIHUH (IJ1s1 MPUHATOM B pacueTe CXeMbl N3JI0Ma TUTUTHI).

Jiss  mpeaBapuUTENIPHOrO — pacdeTa  JOIYCKAaeTCsl  IONEPEYHYIo  CHITY
OTIPEZICTIAITE U3 yCIOBUS ONMPAHUS IUIUTHI IO AByM cTopoHaM. Ecii TpeGoBanms
pacdera IO TIONEPEYHOW CWJIE  OKa3bIBAIOTCA  BBIIOJIHEHHBIMH  0€3
JIOTIOJTHUTEBHOTO apMHUPOBAaHMS WM IIOBBINIEHUS Kilacca OETOHa IUIUTHI, TO
JIATTbHEHIIIEr0 YTOYHEHHS! 3HAYEHHSI ITOTIEPEYHBIX CHJI He TpeOyeTcsl.

6.30. B ciyuae, ecnu 3ajjaHa Harpy3Ka Ha IUIMTHI M TPeOyeTCsl ONpeIeNuTh ee
apMHUpPOBaHUE,  pacyeT  PEKOMEHIYeTCS  BBIIOJHATH B  CIEAYIOLICH
MOCTIEeIOBATEIHbHOCTH:

a) 3amaercd THUII W CXEMa AapMUPOBaHHMS IUIUTHI U IPEABApUTEIHHO
Ha3Ha4YaeTCs KJIacc apMaTypbl;

0) ompenenseTcss ONTUMAIBFHOE COOTHONICHWE 3HAYEHHH M3THOArOIINX
MOMEHTOB B pAacCYeTHBIX CEUEHHMSX M Ompenensercs Tpedyemas IIIomaib
CCUCHHS apMaTyphl;

B) IIPY apMHUPOBAHMU IUTUTHI CBAPHBIMHU CETKaMH C MCIOJIb30BaHUEM JaHHBIX
tabn. 10 HazHayaroTCsA OUAMETPBl apMATYPHBIX CTEPXKHEH M MX IIard B CETKE;
P HEOOXOIUMOCTH KOPPEKTUPYIOTCS pe3yNbTaThl pacyeTa ¢ Y4eTOM MPHHSITHIX
KJIACCOB U IMaMETPOB apMaTyphbl.

6.31. [ cBOOOIHO OMEPTOH 1O KOHTYPY IUIATHI, apMHUPOBAHHOH CETKOiA,
BCC CTEP)KHM KOTOPOH JMOBOAATCA 1O ONOPHl WM MOJOBMHA CTEp)KHEH
oOperBaeTcs Ha paccrosHuu a < 0,14 [, - 20d, nzrubaromme MOMEHTHI M, U M-,
JIEUCTBYIOIIME COOTBETCTBEHHO BJOJNb NPOJIETOB /; W [, peKOMEHIyercs
OTIPEIETISTH 10 POpMyJIam:

M= M,y,(1 - 2/3Voul A); (163)
MZ = M;)/pVZ(>pt/3)L, (1 64)

rine M, — u3rubaronyii MOMEHT B CPEJJHEM CEUEHHH IUIUTBI, COOTBETCTBYOIIHIA
0amogHOM cxeme padOoTHI IUTUTHI BOJb IIPOJIETa



M{]:q12] 12/8, (165)

Y, — Kod(dduiment yciaoBuil pabOTHI, ompenersieMblid mo M. 6.27; Vi —
KO3 PUIIMEHT, paBHBI KOTaHTEHCY YIJla HAaKJIOHA JMHWM M3JIOMa K CTOPOHE
IUIMTBl BIONB Tpojera [;; TPH ONTHMAIBHOM IO YCIOBUSM IIPOYHOCTH
apMHUPOBAHUS IUTUTH KOI(GOHUIUEHT V,,r PEKOMEHIYETCS ONpPEACIATh 110

thopmyie
Vot = Yshoo/ (Ahoy); (166)

¥s — koadduimenHt, 3aBUCAIIMN OT BUIa apMaTypbl, BIOJIb NPOJETOB /; U [5; pu
apMHUPOBAaHUM OJMHAKOBOW apMaTypoil B 00OMX HaNpaBieHUAX KOIPPUIHEHT Y,
= |; mpu apMHpPOBAaHHUH IUTMTHI BAOJb NpoOJieTa /; CTEpP)KHEBOH apMaTypoi Kiacca
A-III, a Bmosb mpoJjieta /[, MpOBOJOYHON apMarypoit kiacca Bp-1 koaddurpent
¥: = 0,9; B oCTaNBHBIX Ccydasx K0d3QOULIUEHT Y, ompenensercs no Gpopmyiie

¥s = RoCoul (R, Cy2); (167)

Ry, C,; — pacyeTHOE CONPOTUBIIEHHME W CTOUMOCTh | M apMaTypHBIX
CTEpIKHEH, PaCMONOKEHHBIX BJOJb mponieta [;; Ry, Cs; — TO e, BJOJb MpoJieTa
>, hoi, hop — pabodast BbICOTA CEYCHHUS IUIMTHI NPU HM3THOE COOTBETCTBCHHO

BJIOJIb MPOJICTOB /; U L.
ITromanu cedenms apmarypsl Ay, A, PAacIIONIOKEHHOH COOTBETCTBEHHO
BJIOJIb MPOJICTOB /; U [>, ONIPEACNAIOTCS 110 (hopMyIam:

A =Rbl2x1/R51; (168)
AsZ = Rbllxz/RsZ, (169)
rae x, =hy, - /K - 2M, / (R,L); (170)
X, =hy - B - 2M, 1 (R1). (171)

B cmyuae, ecnu mo ycnoBHsM pacdeTa Ha MOHTaXXHbIE Harpy3kd WIH IO
KOHCTPYKTUBHBIM COOOpa)KEHHsIM apMmarypa BJIOJb Mpojera [, 3ajaHa, To
n3rubaromuif MOMEHT M;, M0 KOTOpPOMY OHpeAeNseTcs IUIOMAAb apMaTyphl
BJIOJIb NIPOJIETA /;, BBIYUCISIETCS IO hopMyJie

M, = [M, (% - VI3) - MuAV]y,l A, (172)

e v =\3AM, I M. (173)

6.32. Jlns cBOOOMHO OMEpPTOH IO TpeM CTOPOHAM IUIUTHI, apMHPOBAHHOW
CETKOM, Bce CTEp)KHU KOTOPOH JOBOATCS IO ONOPHI, U3rNOAI0IINEe MOMEHTHI M)
u M>, IO KOTOpPBIM OIpeJeNsieTcs IUIOMaAb apMaTypbl COOTBETCTBEHHO BOJIb
MIPOJIETOB /; U [>, BBIYUCIIIOTCS 1O (hOpPMYyJIam:

B ciydae, eciu A2 > 0,25 yihoo/hor, TO

M= M1 -1/3Voul A); (174)
M = MoVl 32, (175)
e
Vo = Yool Q2hor); (176)
B ciry4ae, ecin A2 < 0,25 yihoo/hos
M; = M/ (AVopd); (177)
M= My(Vige - 4132, (178)

rac

Vop: =N Yoz / Py - (179)

OcobenHocTn pacuera 1o NpovIYHOCTH MHOTONYCTOTHBIX IVIUT



6.33. MHOromycToTHble IUIMTHI C MYCTOTaMH LIIMHAPHYECKOH (OPMBI,
paboTarone Ha M3TUO W3 IUIOCKOCTH B ABYX HAIPaBICHUSAX, a TaKXKe IUINTHL,
OTepThIE TIO JIByM CTOPOHAM, B KOTOPBIX ITyCTOTHI PACIIOJIOKEHBI MapajiebHO
OIIOpaM, PACCYUTBHIBAIOT C y4ETOM OCOOCHHOCTEH, M3JIO)KEHHBIX B HACTOAIIEM
IYHKTE.

Pacuer nmpo4HOCTH IUIMTHI IO HOPMAJIBHBIM CEYCHHUSIM, MEPIICHIUKYISIPHBIM
HAalpaBJICHUIO MyCTOT, BHIIOJIHSACTCS ISl IPUBEJCHHOTO JABYTaBPOBOT'O CEUCHHMS,
JUIsl KOTOPOT'O IIMPHHBI C)KATON M PACTIHYTOH MOJOK b yeq Y byrea PABHBI IIMPUHE
IUIMTBl b BJONb pPaccMaTpPUBAaEMOTO CEYEHHs, a IPUBEICHHBIE BBICOTHI
(TONMUMUHBI) TOJOK A frea, Mfrea W TONIIMHY CTEHKU bypreq ONPEHEISIOT 110
dbopmymnam,

B rea = h 5+ 0,0569d; (180)
Bpred = hy+ 0,05694; (181)
Raed = b — 0,8862dn, (182)

rae h; hy — MHUHHMAIIbHBIC TONIIMHBI COOTBETCTBEHHO CXKATOM M PacTSIHYTOM
MOJIOK; d — JAWaMeTp MyCTOT B IUINTE; # — KOIMYECTBO MyCTOT, IIEPECEKAIOIITNX
pacyeTHOE CeUCHHE TITUTHI.

Pacuer mpoYHOCTH IUTUTHI MO HOPMAJILHBIM CEUYCHUSIM, MapaJlieIbHbIM
HalpaBJICHUIO ITYCTOT HpPHU ﬂeﬁCTBHH H3rn6a}0mero MOMCHTA, BBIINIOJHAIOT KakK
JUIsl TIPSIMOYTOJIbHOTO CEYCHHS, IPU ITOM PACUETHAsT BBICOTA CHKATOM 30HBI HE
JIOJDKHA TIPEBBIIATh MUHUMAJIbHYIO TONIIMHY CKATOH MOJNKH (B CEYCHUHU BJOJb
OCH IIyCTOTHI).

Wsrubaroniye  MOMCHTBI, JACHCTBYIONIME B  PACUYCTHBIX  CCUYCHHSX,
JIOTTYCKAEeTCs OMPEENATh KaK JUTs TUIUT CIUIOMIHOTO CEYCHHS.

B MHOromycTtoTHOW MiIMTe MOMKHA OBITH MPOBEpEHA MPOYHOCTH pebep Ha
Cpe3 MO TOPU30OHTAIBHBIM CEYEHHSM W IPOYHOCTh TMOJIOK Ha cpe3 I0
BEPTUKAJIBHBIM CCUCHUAM.

Jlyist ornepToil MO IBYM CTOPOHaM IUTHUTHI C MYCTOTAMH, PaCOI0KEHHBIMU
MapajuIebHO OIOpaM, MPOYHOCTh HAa Cpe3 MPOBEPAETCs Mo GopMyIam:

JUTSL OTIOPHOTO pedpa

S099¢b3szbm(h +d) .
0,545, +d)

(183)

JUTs OuIHKafIIero K OIIOPHOMY IMPOMEKYTOUHOTO pedpa

< 099(pb3Rbtbw(h + d) .
b, +d)
JUIsl TIOJIOK (B CEYCHUH 110 OJibKaliel K orope mycrore)

g <18@,,R, (b +h,) /1, (185)

(184)

IJle ¢ — pacdeTHas Harpyska Ha IUTUTY; / — pacueTHBIN MPOJIET TUTUTHL; Dy,
— MUHHMaJIbHas TOJIIMHA ONOpHOTrO pebpa; b, — TO XKe, MPOMEKYTOUHOTO
pebpa; R, — pacyeTHOE CONpPOTHBICHHE OETOHA PACTSDKEHUIO; @3 —
ko3(¢unment, npuanmaembli mo CHull 2.03.01—84 paBHBIM U1 GeroHa:
TspKenoro u staencroro — 0,6; MenkozepHuctoro — 0,5; JIerkoro mpu Mapke mo
cpenneli miiotHoctd D1900 u 6onee — 0,5; D1800 u menee — 0,4.

Jliist onepToii Mo YeThIpeM CTOPOHAM IUTUTHI C IyCTOTaMH, PacloI0KEHHBIMA
BIOJIb JUIMHHOM CTOPOHBI IUIMTHI, @ TAaKXeE AJSI ONEPTOH MO TPEM CTOPOHAM
IUTITHI C ITyCTOTAMH, Pacloj0XEHHBIMU MEPHEHUKYIJISIPHO CBOOOJHOMY Kpalo,
pacder pebep M IUIUT MO IPOYHOCTH HA CPe3 PEKOMEHIYETCsl ONpeNeisiTh IO
¢dopmynam (183) u (185) kak 1us IUIUTHL, ONMEPTOW MO JBYM CTOPOHaM,
NapajuleIbHBIM IIyCTOTaM.



Jlnst omepTod MO TpeM CTOPOHAM IUIATHI C MMyCTOTAMH, PACIIOJIOKCHHBIMHU
MapajijieIbHO CBOOOAHON CTOPOHE TUTUTHI, IPH COOTHOIIICHUH €€ CTOPOH [o/[; > 2,
MPOYHOCTB pedep Ha cpe3 MPOBEPSIOT 10 Gopmyam:

JUTsl KpaiiHero oropHoro pedpa

q SO’I SRbtbwo(h B hf)yw
So(l2 - So + O’Sbwo)

; (186)

JUTs OITIDKARIIEro K OTIOPHOMY MPOMEKYTOUHOTO pedpa

_OISR,b,(h= 1)y,
T s(L-s,-05s5)

(187)

rie b, — MUHUMa&JbHas TOJNIIMHA OIIOpHOTO pebpa; b, — TO IXe,
MIPOMEXYTOYHOTO pedpa; S, — pPacCTOSHHUE 10 TOPU30HTAIN OT OCH OIOPHI 110
LEHTpa IepBOH ImycToThl B IHTe. [IpnbimKkeHHo gomycKkaeTcs pUHUMATh, 4TO

So = (boo + d)/2; (188)
S — IIar IycroT;
A EJ
y, =rx|l+ —, (189)
4 Gbltor

I - MoMeHT HHEpLUUU TIpU n3rude U CCUCHUS IUJIUTBI, NEPHCHAUKYIIAPHOTO
IMyCTOoTaM; Ipyu CUMMETPUYHOM I10 BBICOTC IIMTHI PACIIOJIOKEHHUU IIyCTOT

1= LhN2 - nad'/64; (190)

lior - MOMEHT WHEpPIMH IIPU CBOOOJHOM KPYUYEHHH [UI CEUCHHMS IUIUTHI,
MEPIEHANKYISIPHOTO MYCTOTaM; BEIMUYHUHY [, JOIYCKAETCS ONMPEAEIATh KaK I
3aMKHYTOTr'0 KOpoO4aroro cedeHus 1o popmyie

_ 2L 0,)(h- k)
(b~ by /(h- k)b,

91)

h — KOJIWYECTBO IyCTOT, /iy — TOJIIMHA TTOJIKH.

Oco0eHHOCTH pacyeTa MO MPOYHOCTH NPeABAPUTETLHO HANIPSIAKEHHbIX
IJIUT, ONEPTHIX 10 TPeM CTOPOHAM

6.34. IIpn pacuere mo MPOYHOCTH OMEPTHIX MO TPEM CTOPOHAM ILIUT C
KOMOMHUPOBAHHBIM apMHUPOBaHUEM B BHJIE IPEABAPUTEILHO HANPSHKEHHOM
apMaTyphbl C IUIOLIAJIbIO CeueHHs1 Ay, U HEHANPSHKEHHOH apMaTypsbl C IUIOLIAJIbIO
cedeHus A, BBOJIAT NMPHUBEJCHHBIC CONPOTUBICHUA (R; es), CTOUMOCTb apMaTypHhl
(Csred) W pacdeTHYIO BBICOTY CEUYEHHS ¢ KOMOMHHPOBAHHBIM apMHPOBAaHHEM
(ho,rea), KOTOPBIE BEIYUCIIAIOT 1O (hOpMyTIaM:

Rx,red = (RspAsp + RsAs)/As,red; (192)

Cs,red = (CspAsp + CsAs)/As,red; (193)

ha,r@d = (hapAsp + hosAsRs/Rsp)/ As,red, (194)

rae As,red = Asp + AS) (195)

Ryp, Cyp, — COOTBETCTBCHHO pPACUCTHOC COIIPOTUBJICHUE PACTIKCHUIO U
CTOMMOCTh TIPEABAPUTEIBHO HAMpPsDKEHHOM apmartypel; R,, C, —To XKe,
HeHaHp}DKCHHOﬁ apMarypsbl; hup — pacue€THasgd BbICOTA CCUCHUA JUIA
pEeABapUTCIBHO HaHpH)KeHHOﬁ apMaTyphbl; hm — TO XK€, HeHaHpH)KeHHOﬁ

apMaTyphl.
6.35. Ilpu pacuere mO NPOYHOCTU ONEPTHIX IO TPEM CTOPOHAM IUIUT C
apMHUpOBAaHUEM  TOJNBKO  IPEABAPUTENBHO  HANPSHKEHHOM  apMaTypoH,



napayie]bHOM CBOOOJHOMY Kpalo IUIUTBHL, HEOOXOAMMO JOIOIHUTENBHO
MPOBEPUTH TPELUIMHOCTONKOCTD TUIUTHI JJIS1 CEYEHUH BIOJIb ITyCTOT.
[Ipu mpoBepke TPEMHUHOCTOWKOCTH YUUTHIBAETCS pacu€THOE COMPOTHBIICHHE
6eToHa pacTsHKEHHIO Ry, KOTOPOE ONpEEIsieTCs Kak Il OETOHHOTO 3JIEMEHTa.
[IpoyHOCTH MHOTIOIYCTOTHOM IUIMTHI IO CEYEHHIO BIOJb CpPEeAHEN IO ee
IMIMPUHE MYCTOTHI NPU COBMECTHOM JCHCTBHM OOIIEro W MECTHOro H3runba
MIPOBEPSIIOT IO hopMyJie

0’85Rbthredyw
T=105d/h, +1/(h+d)]

(196)

rrae 0,85 — ko3¢ durmeHT, TpUOIMIKEHHO YIUTHIBAIOUIHA BO3MOKHOE CHIDKEHUE
MPOYHOCTH OETOHa Ha pacTsDKEHHE NpH yCTAHOBICHMM Kiacca OEToHa IO
MPOYHOCTH Ha C)KaTue; H.., — TPUBEIACHHAS BBICOTA IOJKH, BEIUUCIAIEMAs IO
hopmyne (181).

B cnywae, ecim ycnoue (196) BBINONHEHO, TO IUINTY JOIyCKaeTCs
apMHpOBaTh B OJHOM HampaBIIcHUHW. PacdeT TakoH IUTUTHI BEITIONHSIOT C
HCTIOJIb30BAHUEM CIICAYIONIUX MPEANOCHUIOK:

HalpaBJieHUe TPEUIMH IPH pa3pyLICHUH IUIUTHI COBIAJAET C HalpaBIeHHEM
MEPBOHAYAIBHBIX TPEILIMH ¥ 3aBUCHT OT COOTHOIICHUS CTOPOH IUTHTHI A = [/l
MOMEHTOB TPEUIMHOOOPa30BaHMUs OCTOHHOTO CEYEHUS IUIUTBI My U Mo
COOTBETCTBEHHO IPH U3rHOE BIOIB MPOJICTOB /; U [5;

MOMEHT TpPEINHOOOPa30BaHUS M., OIPEAETSIETCS C YYETOM BIMSHHA
MPEBAPUTEIILHOTO HATIPSHKCHUS apMaTyphI 1o hopMyie

Mcrc] = Rbt,serVVpl,I + P(eop + I"), (197)

r1a€ Ryer — PAcCUETHOE CONPOTUBIICHHE OETOHA IUIUTHI OCEBOMY PACTSDKEHUIO
JUIS TIPEJENIBHBIX COCTOSHUM BTOpoM rpymmsl; W, — IUIaCTUYECKUH MOMEHT
COINIPOTUBIICHHUS CEYEHUs IUINTHI, MNEPICHAMUKYJSIPHOIO CBOOOAHOMY Kparo
(ompenenseTcss TO yKa3aHUSIM HOPM IPOSKTHPOBAHUSA Kele300€TOHHBIX
KOHCTPYKIIMH U 1MOocoOuii K HeMy; P — ycuiie mpeaBapuTeNbHOr0 00XKaTHs 3a
MHHYCOM IIOTEph TPEIBAPUTEIBFHOTO HANPSDKEHHS; €, — O3KCLUCHTPUCHTET
ycuimusi P OTHOCUTENBHO LIEHTpa TSXKECTU IPHUBEICHHOIO CEUeHHs; 7 —
paccTosiHME OT LEHTpa TSHKECTU MNPUBEAECHHOIO CEUEHHUs N0 SAPOBOM TOYKH,
HauOoee yJaJeHHOH OT pacTSHYTOH 30HBI, TPEIIMHOOOpa3oBaHHE KOTOPOIt
IIpoOBEpsETCS;

r= ¢Wred/Aredy (199)
(ﬂ: 136 - Uh/Rh,.ver, (199)

HO He MeHee 0,7 u He Oonee |; 0, — MakCHMalbHOE HAIMPSOIKEHHE B CXKATOM
OeToHE OT BHEIIHEH HArpy3KH W YCWINS MPEABAPUTEIBLHOTO HAIMPSKEHUS,
BBIUUCIIEHUE KaK ATl YIPYroro Teja Mo NPUBEJCHHOMY CEUEHUIO;

MOMEHT TPEMNHO00pa30BaHUs M.c; OTIPENEISIETCS AIsl CEYCHUS TI0 IYCTOTE;
MIPU CUMMETPHYHOM IO BBICOTE PACHOIOKEHUU IIyCTOT

Mccm = Rbt,xerh[ (h - hf) ll- (200)

[IpouHocTh IIHMTEI € 3aJaHHBIM  APMHPOBAHHWEM  IPEIBAPUTEIHEHO
HaTpSOKCHHOW apMaTypoM, pacHoOJOXEHHOW MapajulelbHO CBOOOAHOMY Kparo,
JIOJDKHA YITOBIICTBOPSTH YCIIOBHSIM:

4 Mp .
T=PL 30- 057 @

24 My

S, 202
PL 6v,A- 4X 202

q



rae M; — n3rudaroumuii MOMEHT, BOCIIPHHUMAEMBIH IJIUTON MPH ONUPAHUU I10
IBYM CTOpOHaM; KO3(GHULMEHTH V; M V; BBIYHCIAIOT COOTBETCTBEHHO II0
thopmynam (157) u (160).

Oco0eHHOCTH pacyeTa MO MPOYHOCTH MOHOJIHMTHBIX IJIUT

6.36. [l ompeneneHuss TpeOyeMOTo IO YCIOBUSAM MPOYHOCTH apMHPOBAHUS
MOHOJIUTHBIX IUIUT PEKOMEHIYeTCS IpeJBapHTEIbHO
K03(h(UINEHTOB OPTOTPOITUH APMHUPOBAHHUS Y, ), Wi, KOTOPBIE XapaKTEPU3yIOT
COOTHOLICHHUEC 143r1/16a}01u1/1x MOMCHTOB B IIPOJICTHBIX M OIOPHBIX CCYCHUAX
TUTTBI, IPUXO/IIMXCS HA €MHUILY JUTHHEI ceueHus (puc. 47).
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Puc. 47. Cxemsl neiicTBUS H3ruOaomyx MOMEHTOB U pacnpeaeieHus padboyen
apMaTypsl B IJIMTaX

a — 3aIEMIICHHBIX 110 KOHTYPY; 6 — 3aIlEMJICHHBIX T10 TPEM CTOPOHAM H
YeTBEPTOH CBOOOAHOMN

B 3aBucnMoOCTH OT CXEMBI ONUPAHUS IJIUTHI U COOTHOIICHUS €€ pa3MepoB B
u1aHe Ko3()(UINEHTHI OPTOTPOIIMY PEKOMEHyeTCs Ha3HavyaTh 1mo 1abm. 11.

Tabauma 11

Croco6
3aleMIICHUS
TIJIUTHI
ITo xoHTYpPY

A=L/1

_m

m,
1-0,9
0.8 - 0,6
0,7-0,5
0,5-0,3
0.4-0.2
0,2-0,15

:ﬂ 1/}11 :ﬂ
m, m,
1-2 1-2




ITo Tpem croponam,| 0,7-1,5 0,3-0,1 1-2 1-2
OIVIH Kpai
CBOOOIHBIN

IIpu 3agaHHOM pacHmpeleNeHHOW Harpy3ke Ha IUIUTY ¢ [OTOHHBIN
M3rnOaoMMi MOMEHT m;, TI0 KOTOPOMY ITOJOMpaeTcsl HpoJeTHas apMaTypa,
pacrojiaraercsi BIOJb MpoJieTa /;, onpezensercs no Gpopmyinam:

JUIS TUTUTBI, 3aIEMIICHHOW TI0 KOHTYPY,

gl 30- 1

| T . —, (203)
12 AC+y, +y)+ypQ+y, +yp)
JUISL TUIMTBL, 3alIEMJIEHHOM [0 TPEM CTOPOHAM M OIHOM CBOOOJHOM,
A 6A- 1
m, =41 : , (204)
24 A2+y, +y)+y(l+yy)
rae ’l.//[, w ’1 — KO3(b(1)I/IHI/IeHTI)I OpTOTpOIIMU [JId TapaJUICIbHBIX OIIOPHBIX

CEYEHHUI BIOJb CTOPOHBI IUIMTHI IJIHUHON L) Yy, Y u - TO ke, IUHOU [;, (s
CcBOOOHOTO Kpasi BEIUYMHA 1 7).

IMoroHHsle M3rMOAIOIIME MOMEHTBHI B JAPYIUX CEUCHUSX IUIUTHI BBIYHUCIISIOT
o opmynam:

m;=my 1/},’ (205)
m;= mj 1//1; (206)
my = m>yu, (207)

rae m, — TOTOHHBIA M3THOAOIINA MOMEHT B HPOJIETE IUTHTHI, BHI3BIBAIOLIUIH
n3ru® BAONb mponera [ m; — TOTOHHBIM W3rMOarolIMii MOMEHT Ha Omnope
TUTATHI, BBI3BIBAIOIIMI U3rHO BIOJb TIPOJICTA [/ my — TO e, BIOJb mpoJjera /.

6.37. Ilpm OmHOCTOPOHHEM 3alIeMJICHHH IUTUTHI CTEHOW (cM. puc. 42)
M3rU0afomuil MOMEHT B OIIOPHOM CEYEHHH CIIEAYeT OTrPaHWYMBATh Hecylieil
CIIOCOOHOCTBIO aHKEpa

myay < 0,914, (208)
1€ M. — TOTOHHOE pacTIrMBalollee YCWIME B aHKepax, olpelnessieMoe
pacueToM Ha BBIKaJbIBAaHUE OCTOHA,

Han = 0,5 Aun Ry (209)
Am — TUIOHIANb TPOEKIMM IOBEPXHOCTH BBIKANBIBAHUS TMa TJIOCKOCTb,

HOPMAaJIbHYIO K aHKEpY.
ITpn aHKepOBKE CETKM MONEPEYHbIM CTEP)KHEM IUIOMIAAb IOBEPXHOCTH
BBIKAJIBIBAHUS OIPENEIISIOT 110 hopMmyIie

Aan = 2lan b, (210)

rae l,, — IJMHA 33J1eIKM BEPXHEW CeTKM 3a IpaHb OIOpblI, NPUHHMAETCS He
menee 10d (d — quameTp npojoIbHOTO CTEP)KHS BEPXHEW CETKN).

Ilonepeunslii aHKEPYOIIMH CTEPKEHb PEKOMEHIYETCS BBIIOIHATh U3 CTAIU
knacca A-IIl u HazHayaTh 1O Tabna. 12 B 3aBUCUMOCTH OT YCUIHS g,
MPUXOSIIIETOCS HA OJUH IPOJOJIBHBIN CTEP)KEHb.

Tabnuma 12
Han, KH 4,5 8 13,5 | 19,5 26 31 43,5
Juamerp moneped-| 6 8 10 12 14 10 18

HOTO  CTEPKHS o,
MM




6.38. B CcOOpPHO-MOHOJNMTHBIX TEPEKPHITUSIX JOIOJHHUTEIBLHO TPOBOJST
IPOBEPKY NMPOYHOCTH IIBA CONPSHKEHHUS MOHOJIMTHOH M COOPHOH 4acTH IUIUTHI
Ha CIBWT U3 yCIJIOBUS

T<R, (211)

T7ie T — KacaTelbHOE HAIPSHKEHHE B IIIBE, OTpeEensieMoe o GpopmyIe
7= Q/(bz), (212)
O — nonepeyHas cuia OT BHEUIHUX HAarpy30K B HOPMaJbHOM CEYCHHH COOpHO-
MOHOJIUTHOTO TEPEKpBITHS; b — pacdeTHas IIMPHHA CEUSHMs, z — IUIEHO

BHYTpEHHEH Mapbl CUJI; R, — MpeeabHoe COMPOTUBICHUE CPe3y, 3aBUCSIIEE OT
XapakTepa KOHTAKTHON MOBEPXHOCTH IIBa, MpuHUMaemMoe paBHbiM 0,2 MIla mpu
r1aakoil moBepxHocTr ckopiuynsl u 0,3 MIla — mpu MeXaHUYECKOM CO3JaHUHU
3apyOOK M BMSTHH.

Pacuer xes1e300eTOHHBIX IJIMT NEePeKPbLITHI 110 NPeJeJbHbIM COCTOSIHUSIM
BTOPOIi IPyNIIbI

6.39. COopHBIC TUTUTHI, HE UMCIOIINE CICIIHANBHEIX CBA3CH Ut 00eCIICUeHIH
HEpa3pe3HOCTH TEPEeKPhITHI Ha OMOpax, pPACCUUTHIBAIOT MO MPeAesIbHBIM
COCTOSIHASIM BTOPOHM TIpynmbl Kak CBOOOJHO ormepthie. [lpu 3amemieHuu
MEPEeKPBITHI CTEHAMH B Cllydae, €CIId Ha Omope He O0pa3yloTCs TPEIIuHBI, a
TaK)Ke MPH HAIWMYUHM CHEIUATBHBIX CBA3EH, 00eCIeunBaIOMNX HEPa3pe3HOCTh
MEPEeKPBITHI Ha OIMopax, pa3pelraercs NpU pacdeTe IUIUT IO IMPeneTbHBIM
COCTOSIHHSIM BTOPOU TPYTIITHI pacCCMaTPHUBATh JIBE CTaIUM MX PAOOTHI: IO U TOCIE
3aleMJICHUsI.

Pacuer mo npeneapHBIM COCTOSIHUSM BTOPOU TPYIIITEI IO 3AIIEMIICHUS TUTHTHI
BBITIONIHSIOT B TPEIIOJIOKEHUN ee cBOOOAHOro omwupaHus. st 3Toit cragum
MPOBEPSETCS BO3MOXHOCTh O0pa30BaHUS B TPOJETC IUIUT TPCIIMH U
OTIpeNessITCA UX KPaTKOBPEMEHHOE PACKpPhITHE OT HArPy30K, MPHIOKEHHBIX 10
3ameMiIeHus TUIMThL. [Ipu pacueTe yuyuThIBalOT HATPY3KH OT COOCTBEHHOTO Beca
TUTATHL U OMHUPAIOMIAXCS Ha Hee COOPHBIX SIEMEHTOB (IUIUT OCHOBAaHHS TIOJA,
MAHETBPHBIX ~ TEePeropoioKk,  CaHUTAPHO-TEXHWYECKMX KabWH ®  1p.),
YCTaHABIMBACMBIX IO MOHTa)Xka IUIUT OYEPEIHOrO 3Ta)xka, a TAaKKEe BPEMCHHAs
Harpy3Ka OT Beca MOHTa)XHOTO 000py10BaHHUs (IIOJKOCOB, KOHAYKTOPOB | T.II.),
€MKOCTeH C pacTBOpPOM WM CKIAAUPYEeMbIX Ha TMEPEKPHITUH MAaTEepUATIOB.
BpeMeHHYI0 MOHTa)XHYIO HArpy3ky peKOMeHayeTcsi mpuHuMath He MmeHee 0,5
kH/M? (50 xre/m?).

Jls1 BTOpO#A cTamuu paboThI TUIMTHI OMPEIEIIIIOT KPATKOBPEMEHHBIE MPOTHOBI
OT HATpy3KH, TPHIOKCHHOW IMOCIe 3alleMJICHUS IUTUTH (MEPEerOpOAKH W3
MITYYHBIX MAaTEPHAaJIOB, IIOJIBI, BpEMEHHAs Harpy3Ka), M IpHpalieHne MporundoB
OT BCEX JUIUTECIBHO JCHCTBYIONIMX HAarpy3o0K, OOYCIOBICHHOC pa3BHTHUEM
nedopMannii TMON3ydecTd OETOHA IUTUTHI, a TaKXKe IPOBEPSIOT BO3MOXKHOCTH
o0pa3zoBaHus TpelIMH B MpOJETe M Ha OMopax OT CyMMAapHBIX Harpy3ok. B
ciydae 00pa30BaHUs TPEIIMH HA OMOPAX MPHU OTCYTCTBHHU CIICIIHATILHBIX CBS3CH,
PaCCUMTAHHBIX Ha BOCIPHATHE HM3THOAIONINX MOMEHTOB B ONOPHBIX CEUCHISIX,
IJINTa PacCUUTHIBACTCA Kak cBOOOAHO omepras. IIpu oOpa3oBaHWU TpemIdH B
MIPOJIETE TIPOBEPSAETCS X PACKPBITHE OT JITUTEIHHO ACHCTBYIONICH HATPY3KH.

IIpu pacuere CcOOpPHBIX IUIMT C YYETOM 3alleMJICHHS Ha OIopax
PEKOMEHIYETCSI YYUTHIBATh KOHEYHYIO JKECTKOCTH IIPU IMOBOPOTE OIOPHBIX
3aKpEIUICHUH.

6.40. JIns MOHOJNMTHBIX IUIMT BCE HArpy3KH paspeliaercss CUuTaTh
MPUII0KCHHBIMHU TIOCJIC CHATHS OMATyOKH.

COopHBIE MIHTHI-CKOPITYIIBI COOPHO-MOHOJIUTHBIX MEPEKPHITHI pa3peracTcs
MIPOBEPATH PAcCUeTOM IO MPEACIbHBIM COCTOSHUSIM BTOPOU TPYMIIBI TOIBKO IS
MOHTaXa. g yMeHbIIEeHHS WX TPOTHOOB M TPENOTBpAIICHUS 00pa3OBaHUS
TPemMH 110 Habopa MOHOJIHMTHBIM OCETOHOM  pPAacYeTHOW MPOYHOCTH
PEKOMEHIyETCSI TPUMCHSATh BPEMCHHBIC TEIECKONMYECKUE TOACTaBKA. Jlis
MOHTaXa COOPHBIX IUIUT-CKOPIIYT PEKOMEHIYETCS MPUMCHSTh TaKUE CXEMBI HX
MobeMa, KOTOphIe HEe MPUBOJAAT K 00pa30BaHUIO TPEIIHH.



COOpHO-MOHOJIUTHOE IEpeKphITHE IIocae Habopa OETOHOM pacyeTHOH
MPOYHOCTH PACCUUTHIBAIOT AHAIOTHYHO MOHOJIMTHOMY TIE€PEKPBITHIO.

6.41. Ilpu ompeneneHMM NPOrHOOB IUIUT TMEPEKPHITHH HArpy3Ky OT Beca
HEHECYIINX MaHEeNbHBIX HapYXHBIX CTEH U MEPEropoJOK MPUHUMAIOT 1o 1. 6.25.

CocpenoToUeHHBIE HAarpy3KH OT HapyXHBIX CTEH U  IEPETOPOAOK
JIOIyCKaeTCcs  3aMEHSAThb  PAaBHOMEPHO  PACHpPENEeNIEHHOM  Harpys3Kow,
9KBUBAJICHTHOH 110 BEIMYMHE M3THOAIONIEMYy MOMEHTY B TIEPEKPBITHSX.

6.42. IIpu pacyere MIUT MEPEKPBHITUH 1O NpPEACTbHBIM COCTOSHUAM BTOPOU
TPYNIBl pa3NuYaloTCs CIEAYIOLINe Harpy3Ku: ¢, - HOPMaTUBHas Harpyska, Io
KOTOpOH TpoBepsAeTcs 00pa3oBaHME TPEIIMH B IJINTE, ¢, — HOPMAaTUBHAsA
JUINTENIFHO JIeHCTBYIOIIAas Harpy3ka, IO KOTOPOHl MpPOBEpSAIOT MPOTHOBl U
pacKpbITHE TPELIVH; ¢; — Harpy3Ka, IPHJIOKEHHAs K IUIUTE 10 €€ 3aIleMIICHHS
(mpu yuere ABYX crammii pabOTHI IUIMTHI); ¢> — TO JKE, IOCIE 3aIIeMIICHHUS
TUTUTBL.

IIpu onpeneneHun Harpy3KHu ¢, YUUTHIBAETCS MOJHOE 3HAaYEHHE BPEMEHHOU
Harpyskd, paBHOE JUIs KBapTMp Xuibix 3aanuit 1,5 xkH/m? (150 krc/m?). Tlpu
OIpENIeTICHNU Harpy3KH ¢; YUUTBIBAETCS TONBKO JUIUTEIBHO JEUCTBYIOMIAs 9acTh
BpeMeHHOI Harpysku, pagHas 0,3 kH/m? (30 kre/m?).

Harpysku q,, g> onpenenstoT o 1. 6.39.

Bce Harpysku ompenensiror ¢ Ko3p@uiieHToM 0€30macHOCTH 0 Harpyske,
paBHBIM 1.

6.43. TIporuObl M pacKpbITHE TPEIIWH IUIMTHI, paboTaromuii Ha H3ru0 u3
TUIOCKOCTH B JIBYX HAIpaBICHHUSAX, Pa3pelIacTcsi ONPENeNATh INPHOIIKEHHO
MyTeM JIMHEHHOM MHTEePHOSLUU NMPOruOOB, COOTBETCTBYIOIIMX HAarpyske, Mpu
KOTOpOH 00pa3yroTcsi TPEHIMHBI B IUIUTE (o, W TPEACTBHOW HArpPy3Ke (ser,
OTIPEJICTICHHON MCXOMS M3 XapaKTEPUCTHK MaTepuasia IUTHTBI IS MpENeNbHBIX
COCTOSIHUI BTOpOM rpynnbl. JUIs IUIMTHI, PacCUUTHIBAEMOM C YYETOM JBYX
cTaguii paboTHl (IO W TOCHE 3alIeMIICHHs), NPH ONPEIeICHWH HpOrHOOB U
PacKpBITHN TPEHIMH CIEAyeT pa3iudaTh Ciydad, KOTZa TPEUIMHBI 00pa3yroTcs
JIO U TIOCJIE 3alE€MIICHUS TTUTHL.

Pacuer xe/1€300€TOHHBIX ILTUT 10 00PA30BAHUIO TPELIUH

6.44. OOpa3oBaHKe TPEIUIMH MPOBEPSIOT Il CCUCHHUS 110 CEPEeIUHE MPOJIeTa
[, TJIATHI, a 7S 3AIEMIICHHBIX CTEHAMH IUTUT TAKXKE JUIS OTIOPHBIX CCUCHHUI.

6.45. Jlns cOopHOIT cBOOOAHO OMEPTOil IUIUTHI HATPY3KY Gere, IPU KOTOPOH B
Heil 00pa3yroTCsl TPEUIMHBI B MPOJIETE, ONMPECISIIOT 1o popMyJe

qcrc = Mcrc/(al 12] 12), (213)

rae M. — W3THOArONINii MOMEHT, COOTBETCTBYIOIINN 00pa30BaHUIO TPEIIWH B
pacueTHOM CEUYCHHMHM IUIUTHI, I TPCIBAPHUTEIBHO HANPSHKCHHBIX  IUIAT
BeMIUHA M., BEIYUCIISETCS C YICTOM BIHSHUS IPEABAPUTEIHHOTO HAIPSHKCHUS
apMaTtypel Ha MOMEHT O0pa3oBaHHs TpEIIUMH, da; — KO3(DQHUIMEHT,
OTIpeJIeTsIEMBIH JUIsl TUINT, OMEPTHIX MO YETBIPEM M TpeM cTopoHam (puc. 48 u
49); ans TWINTHL, OIEePTOH O ABYM HPOTHUBOIIOJIOKHBIM CTOPOHAM, K03 OUIHEHT
a;=0,125.

Jlnst cOOpHBIX IDIAT, PACCUYUTHIBAEMBIX C YUETOM JIBYX CTaAWid paboTHI (IO H
mocyie 3aIIeMIICHUS), HATPY3KH e U G cre, TIPH KOTOPBIX O0PA3yIOTCS TPEIINHBI
COOTBETCTBEHHO B IIPOJIETE€ W Ha OMNOpE, PEKOMEHIYETCS BBIYHCIATH MO

thopmymnam:
Mcrc /(llzlz) B QIal .

Gere =% + all- o) +aa (214)
0
9o. =G + m (215)
rae qr — Harpy31<a, HpI/IJ'IO)KeHHaSI K IIIMTC 00 €€ 3alCMIJICHUA, dr, d3 —

KOS(I)(I)I/IHI/ICHTI)I, OMnpeAcIAEMbIC JIs IUIMT, OIEPTBIX IO YETBIpEM H TPEM



cTropoHam, 1o rTpadpukam puc. 48 um 49; A TUIMTHI, ONEPTOl MO JBYM
MIPOTUBOMOJIOXKHBIM cTopoHaMm, a; = 0,0417; a; = 0,0833; a — xosdpdunment,
YYUTBIBAIOUINN YIIPYTYIO MOJATINBOCTh 3aIIEMIICHHUS,

05K} / EI,

a = 5 (216)
1+0,5K } / EI,
K, — KO3hUIHEHT XECTKOCTH OIIOpHl HPH IIOBOPOTE, BBIYHMCIISACMBIN I
IaT(OPMEHHOTO CTHIKA TI0 (OpMyIIe
K, =db,, /A, +b,,/2,,)/12; (217)

Ei, — u3rubHasi )KeCTKOCTh IUTUTHI TIEPEKPBITHS TPH U3ruOe BIOJIb MIPOJIETa
l;; d — nnvHA WIMTHL BIOJb ONOPSBL; by s, by 2 — TIYOMHBI OOPHBIX ILIOIIAJIOK
IUTATBI TIEPEKPBITUS COOTBETCTBEHHO JUISI BEPXHETO U HWKHETO PACTBOPHBIX
IIBOB; Au 1, Am> — KOI(DGOHUIIMEHTHI MOAATIMBOCTH MPH CKATUH COOTBETCTBCHHO
BEPXHETr0 M HMKHETO PACTBOPHBIX IBOB, OMpeAesieMble 1Mo npuit. 2; M. —
M3rubaroni MOMEHT, TIPH KOTOPOM 00Pa3yIOTCs TPEIIMHBI B OMIOPHOM CEYCHHH
TUTATBL.

B cityuae ecnu g% < ¢, TO IUTUTA PACCUMTHIBAETCS KAK CBOOOIHO OMEpTast.
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Puc. 48. Koadduruents! 1ist miamt, cB0OOJHO ONEPTHIX 110 KOHTYPY
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Puc. 49. KoaddurpeHTs! uist KT, CBOOOTHO ONEPTHIX 110 TPEM CTOPOHAM

6.46. {11 MOHOTUTHOM IUIUTHI CIUIOIIHOTO CEYEHUS HArpy3Ka (Geri, HPU
KOTOpOil 00pa3yloTCsi TpEeIMHBI B i-M CEUEHHH IUIUTHl (cM. pHc. 45),
onpenensiercs mo hopmyJie

qerei = aoi h2 Rbt’ (218)

rae a’c — Ko3(h(UIMEeHT, ompeiersieMbli B 3aBHCHMOCTH OT COOTHOIICHHSA
CTOPOH IUTUT U CXEMBI 3alieMiIeHus mo Tadur. 13.

Tabauma 13
OnupaHue MIUTHI CoorHouleHue Koapduunenrst
CTOPOH

A=1 @ | an | a5 | P

BaremieHue 1mo 1 5,6 5,6 9,4 0,3
[KOHTYDPY 1,11 5 5,2 8 0,31
1,25 4,3 4,9 6,8 | 0,31

1,43 3,9 4,7 6 0,31

1,66 3,6 4,6 53 | 0,31
2 3,5 4,6 4,9 | 0,32
BamemieHne mo Tpem 0,7 3,3 4,3 5,6 0,26
CTOpOHam 0,8 3,3 4,2 5,1 0,33
0,9 33 4,2 49 | 0,33
1 33 4,2 4,8 | 0,34
1,2 34 4,2 4,7 0,32
1,5 34 | 42 | 46 032

Pacyer nporu0oB xene300€TOHHBIX IIUT

6.47. IIpornOs1 cBOOOAHO ONEPTHIX IO JBYM CTOPOHAM IUTUT ONPEACISIOTCS
M0 HOpMaM TPOCKTHPOBAHUS JKeJe300€TOHHBIX KOHCTPYKIMH. MakchuMaibHbIe
HpOruObl OT JUTUTENBHO JEHCTBYIOIIMX HArPY30K CBOOOTHO OMEPTHIX MO TPeM
WIM YeTBHIpEM CTOpOHAM IUIUT C 3aKpelUICHHBIMH OT TMOJbeMa YIiaMu
paspelraeTcs OnpeessTs no popMmynam:

B CIIy4ae, KOI/ia TPEIIUHbI He 00Pa3yIOTCS, Gore > ¢n

=@ Br q/(@o1 Eb hs), (219)

rae ;i — Kod(pOUIHMEHT, BBHUMCIAEMBId 1o rpadukam nHa puc. 50, 51 B
3aBUCHMOCTH OT CX€Mbl OIHMPaHWs IUIUTBHL, ¢; — MJIMTEIBHO NeHCTBYIOIIAs



Harpy3ka, 10 KOTOpPOH HpOBEpsIeTCs MPOrud IUNThI; £, — HadalbHBIA MOJIYJIb
yOpyroctu 6€ToHa IIUTHI; /i — TOJIINHA IIIUTHL,
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Puc. 50. KoaddunueHTs! f; is AT, CBOOOIHO OIEPTHIX IO KOHTYPY
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Puc. 51. Koaunmentst f; s mimr, cBOOOIHO ONEPTHIX MO TPEM CTOPOHAM
B ClIy4ae, KOIjia TPeIlHbl 00pa3yroTCs IpU HArpys3ke (gee < qi),

f: (pbzﬂrc + ser T qﬂlﬂﬁrc) (ql - qcrc)/( qser - qcrc)y (220)

Te fo — KPAaTKOBPEMEHHBIH NPOrnd Npu HArpy3Ke e, COOTBETCTBYIOIIEH
MOMEHTY 00pa30BaHHMs TPEIIUH B ILIATE;

f;rc :ll4ﬂlqcrc /((pblEbh3); (221)

@51 — KOI(PQUIMEHT, YUUTHIBAIOINKA BIMSHHE KPATKOBPEMEHHOH IONI3ydYecTH
OeroHa ¥ oOmpeneNseMblil Ui OETOHOB: TSKEIOro, JIETKOTO MpPH IUIOTHOM
MenkoM 3anonHutene — 0,85; 1erkoro mpu NOpuUCTOM MEJIKOM 3aloJIHUTENe —
0,7; @> — k03D ULKEHT, YUUTHIBAIONINI BIMSIHUE JUTUTEIBHON MOJI3yYeCcTH Ha
nedopmanuu 3eMenTta 0e3 TpemuH, onpenesssemsrii mo CHull 2.03.01—84:



JUTS TSDKEJIOTO, JISTKOTO M SYCUCTOro OETOHOB mpH , paBHo 40 — 75 %
(BMaYXHOCTH BO3AyXa OKpYJXKaroIiel cpensl), ¢y, = 2, mpu o ke 40 % ¢y = 3;
fsr — TPOTHO TUIMTBI B TIPENEIBHOM COCTOSHMM OT JUTHUTENBbHBIX HArpys3ok,
BBIYUCIICHHBIN MCXOJS W3 PACUETHBIX XapaKTEPHCTHUK OCTOHA M apMaTyphl, IJIs
MIPEAETIBHBIX COCTOSIHUI BTOPOU IPpyIIIbI

0,141°R . 0,9uE
. — s,ser 1 + h sl
hoE SE v

R, r — pacueTHOE CONPOTHBIICHUE JUIS NMPEACTbHBIX COCTOSHUI BTOPOW I'PYIIIBI
apMaTypbl IUTUTHI, PACIIONOKEHHON BAOJb mpoiera /;; £y — MOAyNIb YIpyrocTH
apMaTyphbl, PACIOJOKCHHBIN BOJb mposeta /;; h,) — pabodasi BEICOTa CCUCHUS
npyu W3rube TUMTHI BIOJb TIpoieTa /;; 4 — TPHUBEINCHHBIH KOI(QPUIMEHT
apMHPOBaHUS,

., (222)

w=(u Vo + w1 +1,), (223)

W, W — Ko3hOUIMEHTH apMHUPOBaHUS (OTHOIICHHE IUIOMAH CEUCHHUS
apMaTypsl K TUIOIIAAA BCETO CEYCHHS) COOTBETCTBEHHO BJIOINb MPOJETOB [, U [}
Vp - KOTAHT'eHC yTJIa HaKJIOHA JIMHUYU M3JI0Ma, IIPUHUMAEMBIH JUIS TUIUT, OTIEPTHIX
TI0 YETHIPEM CTOPOHAM, a TaKXKe 110 TPEM CTOpOHAM IpH A < 1, paBHBIM 1, a ipu
A > 1 — onpenensercs no ykazaHusMm 1. 6.27; v — Kko3(hHULUEHT,
XapaKTEepU3YIOIHMK YIPYrolulacCTH4eckoe COCTOSHHE OeTOHa CXKAaToW 30HBI,
npuauMaeMbiii Mo CHull 2.03.01—84. Tlpu mnpomoDKUTENBHOM JEHCTBUH
Harpy30K JJisi KOHCTPYKIIMHA W3 TSHKEIOT0 M JIETKOro OeTOHa MpH BIAKHOCTH
BO3/yXa oKpysxatomeit cpenst 40 — 75 % v = 0,15; nmwke 40 % v =0,1;

% = 0,1 + O,SAU Rs,ser/Rb.ser, (224)

171 — KO3(pQUIMCHT, YYHATHIBAIONIMA BO3MOXXHBIC OTKIOHCHHS TOJIIUHBI
3aIIUTHOTO CJIOS apMaTyphl;, U OMEPTHIX M0 KOHTYPY apMHPOBAaHHBIX CETKAMHU
ILUTMT TOJIIHUHOM MeHee 16 cM

101 = hotl(hot — 0,7), (225)

HO He Oonee 1,2; B ocTanpHBIX cirydasx npuauMaercs mo CHwull 2.03.01—84. B
¢dopmyne (225) BenmuumHy h, TpUHMMATh B CM. 1) — KO3 (UIHKEHT,
YUUTHIBAIOIINI HECOBNAJACHHE HAMOOJIBLIEr0 Mporuda IUTMTHI C MPOTHOOM B
TOYKE TIepeceueHl TMHAN U3JI0Ma 1 OTpeIeIIIeMbIi 110 (OopMyTaMm:

JUISl ONIEPTHIX 110 KOHTYPY TUTUT

n:=1+02(0/; - 1); (226)
JUTSL TUTAT, OTIEPTHIX I10 TPEM CTOPOHAM
npu [, > 0,5/, =1+ 0,2(2L/1, - 1); (227)
pu > < 0,5/, n2=1-(1 - 2L/1)% (228)
gser — TIpEmeNbHAS HAarpy3ka Ha IUIMTY, BeUMCIsieMas B 1. 6.27 ¢

WCTIONIb30BAHMEM PACUYETHBIX XapaKTEpPUCTUK apMaTypsl W OeToHa Ul
MIpEAETIbHBIX COCTOSTHUI BTOPOM IPyIIIbL;
B Clly4yae, KOT/1a TPEIUHBI 00pa3yroTCs IIPH HArpy3Ke Gee = ¢,

f:fcrc (waq/ - qn + chC)/qCVC + (fs‘er 'ﬂrc)(qn - qcrc)/(qser - qcrc); (229)

e fir — BbIAHCIHACTCS 110 opmyie (222) npu v = 0,45.

6.48. MakcumanpHble TPOrHOBI OT JUIMTENBHO JICHCTBYIONIMX HAarpy3ok
COOPHBIX ITUTUT, PACCUMTHIBAEMBIX C Y4YETOM [BYX CTaguil WX paboThl (X0 H
MOCIIe 3aIleMIIEHUs ), Pa3pelaeTcs: ONMPeaeNATh Mo hopMyIaMm:

B Cllydyae, KOTAa TPEIIUHbI B IPoJIeTe He 00paszyroTes (Goe > ¢n), TO

J= @2 I'i[Bigi - a(qi - q:1)(B: - B)/(@s1 Ey 1Y), (230)

rie B;, B, — koo duimenTsl, onpeaenseMsie 1o rpagukam Ha puc. 50, 51; a —
KO3(DUIMEHT, YYMTHIBAIONIMKA  MOAATIMBOCT  3alIEMIICHUS]  IUIMTHl |



ompezensieMblii mo Qopmyse (216); g; — Harpyska, IpH KOTOPOW ITPOHCXOIUT
YIPYroe 3aleMIIEHUE TUIUTHI;

B ClIydae, KOT/ia TPEIUHbI B IIPOJIeTe 00pa3yoTCsl 10 YIPYroro 3ameMIeHHs
IUIATBI, 7 = Gere

f: cﬂbZﬁrc + (f;‘er = cﬂbZﬁrc)(q/ - qcr(' - Aq)/(qser - qcrc): (23 1)

rnie fo. — Beraucisercs no ¢opmyie (221); fi — BbIUUCIsAETCS 10 GopMyJe
(222);

Aq =a(q: - :)(1 - B/By); (232)

B CiIydae, KOrJia TPEUIMHBI B ITpoJieTe 00pa3yIoTcs MOCe YIPYroro 3ameMiIeHus
IJIATBL, ¢ < Gere

J= @l Pere + (fer = fere(q1 = @ ere) (Gser = G cre), (233)
rae
Soere = [B1 @Ccre = (@°cre - @) Bi - B)al U'i/(qus Ey ), (234)
qucrc — Harpyska, 1npu KOTOpOﬁ B 3ameMHeHHOﬁ IIJINTEC 06pa3yIOTC$I TPCUINHBI B
IMpPOJICTE.

6.49. Jl1s1 MOHONMTHBIX IIIMT, 3aleMJIEHHBIX II0 KOHTYpY WIH TpeM
CTOpOHaM, MaKCUMAaJIbHBIA IPOTHO onpeensercs o GopMysam:
B CiIy4ae, KOrJa TPEIUHBI B IPoJieTe He 00pa3yIoTCs (Goe = ¢n)

=@ B q: /(@1 Ep B); (235)
B ClTyuae, KOrJla TPEIMHBI B IIPOIeTe 06pa3yloTcs U HATPY3KE Gore < i,
S=L et (Poer = fere) (1 = qere) (Gser = Gere), (236)
rae f’oe — Hporu® 3alleMICHHOM ILTUTHIL B MOMEHT OOpa3OBaHHUsS TPEIIMH B
npoJieTe, onpejenseMslii 1o Gopmye
Sere = B> Gere 141/(§0/;1 Ey hj); (237)

f’ser — TPOTUO 3aIEMIICHHON IUTUTHI B MPEJCIIEHOM COCTOSHHUU OT JITUTEIBHBIX
HArpy30K, BBIYMCIICHHBIA HCXOIS W3 PACUCTHBIX XapaKTEPUCTHK OETOHAa W
apMaTyphl IS PECIbHBIX COCTOSIHUN BTOPOU TPYIIITBI

faser :f;e’r 0’ (238)

T71€ fer — BBIUUCIACTCS 10 popmydre (222); 0 — ko3 HUIHEHT, YINTHIBAOIINI
BIIMSHHUE 3alleMJICHUS! IUIMTHI Ha €€ NpPOruObl B TNPENEIbHOM COCTOSHHH W
orpeziesieMblid TIo TabJ1. 14 B 3aBUCHMOCTH OT 3HAUYEHHS BEJIMIMHBI

Y=y (239)
i=l

Y — KOX(POUIMEHTHI, XapaKTEPU3YIOMIHE OPTOTPONHUI0 APMHUPOBAHUS TUIUTHI
(cM. 1. 6.36); n — KOJMUYECTBO 3aIEMJICHHBIX CTOPOH TUIMTHI;

Tabauma 14

Cxema IIUThL Koaddunmenr 0 |




a 0=1/(1+ yin)
...,_3 P u!‘?'r.n- i
f 4
=1 AN A1
7 ;
A= FFEFTTITIINY
| _ + i
2t 0=(1+025y/n)/(1 + yin)
IE
= A !
) B B
FTETATIIT

B CIIydae, €CIIHM TPELIMHBI 00Pa3yrOTCsl IPH HATPY3KE (e, YIOBIETBOPSIIOMICH
YCIOBUSAM, UTO ¢ < Gere < G

f: [facrc + (fnser 'fcrc‘) (qn - qcrc)/(qser - QCrc)] 91/9n~ (240)

Pacuyer packpbITUSI TPelIUH

6.50. I[llupuHa pacKpBITHS TPEUIMH KEJIE300€TOHHBIX IUIUT OMNPEACIICTCS
cornacHo CHuII 2.03.01—84 B 3aBUCMMOCTH OT 3HA4Y€HHs HANPSHKEHUS O B
PacTAHYTOH apMaType B CEUEHUU C TPELUHOMU.

Jns maur, omepThIX 1O KOHTYpY H  TpPEM CTOpOHAaM, HalpsbKeHHe
paspemaercs onpeaessaTh mo GopMynam:

TP G1 > Gere
Oi = Osere  (Roser = Over)(qi = Ger)/ (Gser = Gere); (241)
IPH G1 = Gere < Gn
G = [+ (Rsser = Overe)(Gn = Gere) (Gser = Gerc)] qi/ Gy (242)
THE Oscre — HAIPSHKECHUE B apMaType€ HEIMOCPEACTBCHHO ITOCIIC O6pa30BaHI/IH

TPCUINHBI B CCYECHU N

M
Ofore = ; (243)
(1-0,585)h A,
M., — wm3rnbaommMii MOMEHT, NPH KOTOPOM B PacCMAaTPHBAEMOM CCUCHHH

obpa3syrorcs Tpenunbl; £ — Bbiuucisiercs no Gopmyde (224).

6.51. B cnaboapMupoBaHHBIX cedeHUsX mmThl npu u < 0,8 % pacueTHOE
3HAQUEHHE PACKPBITHSI TPEIIUH JOMYyCKAaeTCs YyMEHbIIaTh YMHOXKEHHEM Ha
KO3(hDULINEHT @, YUUTHIBAIOIMH paboTy pacTsSHyTOro OETOHA HaJ| TPEIINHAMH,

w=w w <1, (244)

rie @; - KO3OOULNEHT, YIUTHIBAIOUINH YPOBEHb HarpyKEHUS

— mo(mn B mcrc)(ml + UWO) .

| ) (245)
ml(mo - mcrc)(mn + GWo)

M,, M — W3THOAIONIMA MOMCHT, [CHCTBYIOIIMHA B CEYCHUU IUIATHI
COOTBETCTBEHHO OT HAarpy3KH ¢, U ¢:

My = Mepe + (m.ver - mcrp)(Qn - qcrc)/(qser - qcrc); (246)

m; = Meyc + (m.ver - mcrc)(ql = qcrc)/(qser = quv), (247)

Mg — TPENETbHBIA MOMEHT, BOCHPUHMMAEMbIH CEUEHUEM ILIUTHI;

ompenersieTcsl MPH XapaKTepHCTUKaX OeTOHa W apMaTyphl, COOTBETCTBYIOIIMX

[peleIbHbIM COCTOSIHUSIM BTOPOH TpYIIbI; M, — MOMEHT, HpU KOTOPOM

paCTﬂHyTLIfI OeToH HaJ TPpCIIMHAMHA NPAKTUYCCKH BBIKIIFOYACTCA U3 pa6OTBIZ



m, =12m,, 1+M <33m,.; (248)

77E.b cre?

W, — ynpyruil MOMEHT CONPOTUBJIECHHUS CEYeHHs pH M3rube; o = 100 H/em? —
CKUMarollee HanpspkeHue; 1, — KO0I(Q(OHULINEHT, YUUTHIBAIOIIMNA UTUTEIEHOCTD
JIefiCTBUSL HATPY3KH;

WP = L8me/my = 1, (249)

npu m, < m, ko3dduimenr y, = 1.
Pacyer nJIMT nepeKpbITHS HAa MOHTAXKHbIE BO3/elCTBUS

6.52. [lns MOHTaXa IUIAT MEPEKPHITUH PEeKOMEHIYeTCs MpeaycMaTphBaTh
CTaTHYEeCKH OIpeNelNMbBIe CXeMBl NoAabeMa. PacmpenencHue ycWinid OT
COOCTBEHHOTO Beca IUTUTHI B TOYKaX IOJBECKHM €€ K MOHTa)XHOHW TpaBepce
3a/1aeTCsl KOHCTPYKUUEH STOW TpaBepChl, BBIMOJHSAEMON B BUJE PHIUAKHOIO
MEXaHU3Ma WM CUCTEMBI BPAIIAIONINXCS OJIOKOB.

IInuTl NEpEeKpHITUH M MOHT@XKHYKO OCHAaCTKy Ul HX IIOgbEMa B
TOPU3OHTAJILHOM IIOJIOKECHUU CICAYET MPOCKTUPOBATH UCXOAd U3 YCJIOBHA, YTO
MPOEKINSI Ha MOBEPXHOCTh IUTUTHI €€ IICHTPa TSHKECTH W KPIOKa MOJHEMHOTO
KpaHa JIOJDKHBI COBIANATh. DTO YCIOBHE PACIPOCTPAHICTCS HA CHMMETPHYHBIE
1 HECUMMETPUYHBIC U3[ISIHS.

[IpuMeHeHNE CTAaTUYECKW HEONPENSNUMBIX CHCTEM MoabeMa (TpaBepChl ¢
MOCTOSIHHBIM 3aKPEIUICHUEM YEThIPEX CTPOIOB Ha KOJIBIE) JOMYCKACTCS TOJIBKO
JUISL TUTAT IIUPUHOM 710 2 M, OMUPAEMBIX 110 KOPOTKUM CTOpoHaMm. B atom ciydae
IJIMTa PaCCYMUTHIBACTCA KaK MMOABCHICHHAA HA ABYX IICTJIAX, PACIIOJIOXKCHHBIX I10
JIUaroHaju.

6.53. IIpu mpoeKTHpOBaHUH CHUCTEMBI OAbEMA W Pa3MEIIEHHH MOHTaXHBIX
MeTeNh WJIN OTBEPCTUH CIEAyeT CTPEMHUTBCS K TOMY, UYTOOBI H3rmOaromue
MOMEHTHI OT MOHTaXXHBIX BO3JICHCTBHI HE MPEBOCXOIMIA MOMEHTOB OT TOJTHOM
HOPMATHBHOW Harpy3ku. Ecim 3TO yciioBHE BBINIONHHATH HE YAAeTCS, TO TpHU
pacuete aedopMaIuii IIMTHL B SKCIUTYaTAllMOHHOW CTAaJlUU CIEAYET YYHUTHIBATH
CHMXEHHE HX JKECTKOCTH B pe3yJibTaTe€ KpaTKOBPEMEHHOI'O JeHCTBUS
MOHTaXXHBIX HArpy30K B T€X CJIydasdaX, KOrjga OHH BbI3bIBAIOT IMMOABJICHUC TPCIIHH.

6.54. JIns MOHTaXXHBIX (ITOIBEMHBIX) TETENb IUTUT IEPEKPHITUI ClIeayeT

MIPUMEHSATH TOJIBKO TOpsIeKaTaHylo apMaTypHYIO cTaib kiacca A-I.

6.55. B 3aBHCHMOCTH OT CTaTHYECKOTO YCHIINS, IPUXOISAIICTOCS Ha OJHY

MIETITIO, INAMETp e¢ TPUHUMAETCS 1Mo Tadi. 15.

Tabauma 15

Huametp | I[IpenensHoe cratu- | [luamerp nernu, mum | IIpenensHoe cratu-
MIETSI, MM | YeCKO€ YCHIIHE Ha YeCcKOe yCHJIME Ha
onHy mty, kH onny muty KH (xre)
(xrc)
6 1 (100) 18 25 (2500)
8 3 (300) 20 31 (3100)
10 7 (700) 22 38 (3800)
12 10 (1000) 25 49 (4900)
14 15 (1500) 28 61 (6100)
16 20 (2000) 32 80 (8000)

IIpu HCMOJIB30BAHHM MOHTAXXHBIX TPAaBEPC, 0OECICUNBAIONINX MPHIIOKCHHE
HArpy3KH MO/ YIIIOM K OCH CUMMETPHUH METIH MeHee 15°, a Takke npu noabeMe
IUIMT 3a 4YeThlpe TMeTIM He OalaHcupyloleil TpaBepcoi (cTaTHYecKd
HEOIPEICIIMMOI CUCTEMOIi), KOT/Ia BCS HArpy3ka OT Beca IMaHENd CYUTAETCS
MPUJIOKCHHOW TOJIBKO K JIBYM JIOOBIM TETIISM, PACIIOIOKEHHBIM IO THATOHAIIH,
MpUBEJCHHBIC B TaOl. 15 3HaueHHs MPEACTIbHBIX CTATHYSCKUX YCHIHA MOTYT
OBITh MOBBIIIEHEI HA 50 %.



6.55. Ilpu pacuere MIMT Ha MOHTa)XHBIE HAarpy3Kd MX COOCTBEHHBIH Bec,
ONpEICIsIEMBIi C Y4ETOM HPOW3BOJICTBEHHOH BIAKHOCTH, IPHUHUMAETCS C
kodpdurmenToM auHamudHOCTH 1,4, COOTBETCTBEHHO YBEIUYHMBAIOTCS |
COCPEIOTOYEHHBIC YCHJIMS B MecTax IIOJBECKH TIaHeneld. Bce pacuerHble
XapaKTEPUCTHKH OCETOHA NMPUHUMAIOTCS CHIDKCHHBIMH C YY€TOM OTHOIICHHSA
OTIIyCKHOHM IPOYHOCTH O€TOHa K MNpPOEKTHOH. YUHUTHIBasg KPaTKOBPEMEHHOCTH
JMHAMHYECKHX MEpPEerpy30K, pacueTHhIE XapaKTepUCTHKNA OETOHAa yMHOXAIOT Ha
K03((HULMEHT yclIoBHs paboThl Y5, = 1,1.

6.56. Ha moHTaXkHBIE BO3/JEMCTBUS NMPOBEPAIOTCA CEUEHHUs, MapaslieNbHbIe
CTOPOHAM IUIUTHI, IPOXOAAIINE YePE3 OCH IOABEMHBIX HETENIb UM MOHTaKHBIX
OTBepCTHﬁ, a TaKXKC TC€, B KOTOPBLIX 3HAYCHUA nonepequf?I CUJIbI paBHbI HYJIIO.
Wzrubaronme MOMEHTHl B YKa3aHHBIX CEUEHHSX ONPENENAIOT W3 YCIOBHA
paBHOBECHS] BHEUIHWX W BHYTPEHHHMX CHJI 1O (DOpMysaM COIPOTHBICHHA
MaTEepUaJIOB AJISl CTATUYECKU ONPENEIUMBIX CTEPIKHEBBIX CHCTEM.

W3zrubarommii MOMEHT, NPUXOJSIMKCS Ha EIWHUILy IIWPUHBI CEYCHHUS,
OMpenesIioT Mo hopmyie

m= Mylb, (250)

rne M, H-m — wusrubarommii MOMEHT OT MOHTaKHBIX BO3ICHCTBUH,
JICWCTBYIOIINIT B CEYCHUH MIMPUHON b; y — KodduIMEeHT HEepaBHOMEPHOCTH
pacmipeieieHHss H3THOAIONMIET0 MOMEHTa II0 IIMPHHE CEYCHHS C YYETOM
TUTACTHYECKOTO TIepepacipeaesICHIs HapsHKCHUH.

[Ipu pacnonioxeHUU ceueHus, B KOTOPOM IONepeyHas cujla paBHa HYJIIO, Ha
paccrosann Oonbmiem 0,4 paccTOSHHS MEXIy OMDKAHIIUMH TMETIISIMA WA
MOHT@XHBIMM ~OTBEPCTHSIMM 1O OCH OTHX IHerelb (WIM OTBEpPCTHH),
Ko3(QduIMeHT )y TpuUHUMAeTcs paBHBIM 1,2 — g pacyeTa 1O
TpemuHOOOpa3oBaHuio, | — s pacyeTa HEOOXOJUMOTOo apMUpoOBaHWs. B
OCTAIIBHBIX CITy4asix KOA(GGHUIUESHT Y TPHHUMAETCS COOTBETCTBEHHO paBHbIM 1,4
ul2.

6.57. Ilmmtel mmpwHOH 1m0 2 M, TIOAHMMaeMmble 3a 4 TeTIH
HeOaJaHCUPYIOMIEH TpaBEepCOi, CYUTAIOTCSA MOJBCIICHHBIMH TOJNBKO K JIBYM
JFOOBIM TIETIISIM, PACIIOIOKEHHBIM TI0 IHaroHalH.

HpI/I pacyeTe TakKux IUIMT Ha MOHTaXXHbIC BO3I[eI71CTBPIH IIPOBEPACTCA
HEOOXOIMMOCTh IMOCTAHOBKH U CECUYCHUC BEPXHEH MOMEPEYHON MO0 OTHOIICHHUIO K
MIPOJIETY apMaTyphl.

BepxHss apmarypa He mpeaycMaTpUBaETCsl, €CITH COOJII0IaeTCsl yCIOBHE

Moison = 0,175Gb, (251)

e Merion, KH/M — m3rmbarommii MOMEHT B TPOJOIFHOM CEUEHHUH IUIUTHI, TIPU
KOTOPOM HANpsOKCHHWS B BEPXHEW pacTIHYTOH 30HE OETOHA J[OCTHUTAIOT
BEJIMYMHBI PACUETHOIO COMPOTUBIEHUS PACTSIKEHHUIO Rj C Yy4€TOM OTHOILEHUS
OTITYCKHOHM U MPOEKTHOM mpo4HoCcTH OeToHa; G, KH — MOHTaXXHBIN BEC IUIUATHI,
YMHOXCHHBIA Ha KOA(GUIMEHT TUHAMUYHOCTH 1,4; b, M — IIUPUHA TUTUTHIL.

JIns T CIionTHoro ceueHus ycmoBue (251) MoxkeT OBITh 3aIIMCaHO B BUIE

Ry = 0,6 Gb (252)

riae / u i COOTBETCTBEHHO JUTMHA U TOJIIMHA TUTHTHI.

IIpu Hecobmromenunm ycmoBus (251) BepxHsAsA TMomepedHas apmarypa,
pacrpeziesieHHass HO JJIMHE 3JIEMEHTa, MOJOMpAeTCsi M3 YCJIOBUS BOCIIPHATHS
M3rndaroIIero MOMEHTa

M = 0,15 Gb. (253)

6.58. IlnuTel, mnomHMMaeMble 3a 6 TOYEK C TIOMOIIBIO TPaBEPCHI,
o0ecrieunBaroOme PaBEeHCTBO YCHIMH BO BCEX CTPOMAx, PAacCCUUTHIBAIOTCS B
MPEION0KEHHH  PaBEHCTBA  BEPTHUKAIBHBIX  COCTABISAIONINX  YCHIIMH,
NPWIOKEHHBIX K MOHTQXHBIM TETISIM WIM OTBepcTusiM. s  cpemHero
MONIEPEYHOT0 CEYEHHSI BEPTUKAIBHBIE COCTABISIONINE yCUINH, MPUIOKEHHBIX K
cpeaHeil mape nerenb (WM OTBEPCTHH), IPUHUMAIOTCS ¢ Koaddunuentom 1,2, a



BEPTUKAJIBHBIC COCTABIISIONINE YCHIIMH, MPWIOKEHHBIX B OCTAJBHBIX YETHIPEX
Toukax, — ¢ kodpduumentom 0,9.

6.59. B ciywae, Korma mO TEXHOJOTHYECKHM WIH KOHCTPYKTHBHBIM
MPUYMHAM TOIBEMHBIEC NETIH YCTAHABIMBAIOT MO0 OOKOBBIM TPaHSIM IUINT, HE
meree 50 % BepxHEH pacdyeTHOM apMaTypbl CIEAyeT pacloyiaraTb B 30HE
KOHLICHTPALIMN PACTATHBAIONINX HANPSHKEHUH B HEMOCPEJICTBEHHON OJIM30CTH OT
TeTeb.

Jns mpenoTBpallleHuss BBIPBIBAHUS IIETENb U3 IUIOCKOCTU IAaHENEH y Kpas
MEeTIeBOM HUIIM B OETOHE CleldyeT IpeAyCMaTpuBaTh aHKEpPHBIE IETIIH,
CHa0>XEHHBIE B MECTaxX Iepernda aHKepyHOIMMU CTEPKHAMH MEPHOANYECKOrO
npoduis, TMaMETPOM HE MEHee TuaMeTpa MOHTaXHOW METIU. AHKEPHBIC TETIN
BBIIIONHAIOTCA W3 CTadM Kiacca A-I, a WX cedeHHe pacCUMTHIBACTCS Ha
MOHT2)XHO€ yCWIHe, [eHCTByIOIlee Ha TMeToio, ¢  KodpHuImueHToM
JuHaMHYHOCTH 1,4 (0e3 ydera pas3siosKeHHUs! yCHIIUS 10 00eUM BETBSIM aHKEPHOU
TICTITH).

6.60. B nensix npuOmKeHus xapakTepa paboThl IUIUTHI BO BpeMs IoJbeMa K
Xapaktepy paboThl BO BpeMs OKCIUTyaTallkd NpPU ONUPaHHU 110 YEThIPEM
CTOPOHaM MOJBEMHBIC TETIN PEKOMEHIYETCs] TaKXKe PacroiaraTb 10 YeThIPEM
CTOpOHAaM: B Cepe/IHE KOPOTKMX CTOPOH M Ha 1/3 OT KpaeB UIMHHBIX (pUC. 52).

3HaueHWs W3rHOAOIIEro MOMEHTa IPH IOJbEME, MNPHXOAAIIErocs Ha
€IMHMILY IUPUHBI IUTUTHI, B 3TOM CIIydae CIeIyeT ONpeNessiTh o hopmye

m = Gp, (254)

rae 5 — Oe3pa3mepHblil KOIDDHUINSHT, TPUHUMACMBIN JUIS PA3IUYHBIX TOYEK
IUTATHI 110 Ta0J1. 16, B 3aBUCUMOCTH OT COOTHOIICHHS CTOPOH TUTUTHI A = [5/1;.

Tabnauna 16
KoaddumueHt 3 11 mimThl, MOAHAMACMOI 32 IIeCTh
MOHT@)XHBIX ITeTeNb (PHC. 52), IPH ONPENEeICHUH YCHINI OT
nsruda
A=10/l; B monepevyHOM HaIIPaBJIECHUH BB IIPOIOJIHHOM HalPaBICHNH B
TOYKaX TOYKaxX
A C B C

1,0 -0,0188 0,0693 -0,0572 0,0278
1,1 -0,0232 0,0657 -0,0567 0,0258
1,2 -0,0277 0,0625 -0,0562 0,0245
1,3 -0,0325 0,0598 -0,0558 0,0240
1,4 -0,0375 0,0575 -0,0555 0,0242
1,5 -0,0427 0,0555 -0,0553 0,0247
1,6 -0,0482 0,0537 -0,0053 0,0255
1,7 -0,0538 0,0520 -0,0553 0,0267
1,8 -0,0597 0,0505 -0,0553 0,0280
1,9 -0,0657 0,0491 -0,0555 0,0293
2,0 -0,0718 0,0478 -0,0556 0,0307
2,1 -0,0780 0,0465 -0,0558 0,0320
2,2 -0,0843 0,0453 -0,0560 0,0332
2,3 -0,907 0,0441 -0,0562 0,0343
2,4 -0,0972 0,0430 -0,0563 0,0353
2,5 -0,1036 0,0418 -0,0565 0,0363

[MIpumeuanue. OrpunarensHoe 3HaUYeHHE KOI(QPHUIHMEHTa 03HAYAET, YTO
pacTsHyTa BepXHs 30HA IUINTHL.

CeucHHe BEpXHEW apMaTypbl, MpEJHA3HAUCHHON I BOCIPHUSATHS
pacTATrHBarOIKX yCHINi B Toukax A u B (cMm. puc. 52), cienyer onpeaensaTs 1o
BCJIIMYMHAM I/I3T‘I/I6aIOIlH/IX MOMCHTOB B JTUX TOYKax, IMPUHHUMAasd, 4TO IIHpHUHA
ceuenus paBHa 0,1 mIMPHUHBI ITUTHI (MEHBILETO €€ mpoJieTa). Bero aty apMatypy
ClieflyeT KOHIIEHTPUPOBATh B HEMOCPEACTBEHHON OIM30CTH OT JYHKH MJIM HUIIIH,
B KOTOPOH YCTaHOBJICHA MOHTaXHas mnerad. MHYy CcTepKHEW yKa3aHHOM



apMaTypsl clefyeT HazHadath paBHOU 100 ee nuamerpam, mo He MeHee 800 MM
(B 06€e croponsl oT ocu nieTnn 1o 50d unmu o 400, d — auameTp meTim).
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Puc. 52. PazmenieHre MOHTaXHbBIX METEb B IUIUTE, ONEPTON HA CTEHBI MO
KOHTYpY

a — CHUMMETPHYHAsl IUNTa, 6 — aCUMMETPHYHasI TUIUTa (C OAJIKOHOM); 6 —
CUMMeTpHYHas MauTa JyiuHou 4,2 M u meree; A, B, C — To4ku, B KOTOPBIX
ONPEAEIIAIOTCS YCUINS; € — PAacCTOSIHUE MEKIY LIEHTpaMU TSDKECTU Hecyluei
YacTH BCEH KOMILJIEKCHOU MaHeIn

B ciyyae acHMMETPHYHBIX IUIUT ¢ OAJKOHAMH M IUIUTAMH OCHOBAaHHS
paszaenbHOro (IUIaBaloOIIEero) IOJia MOHTAXHYIO IETII0, PAacHOIOKEHHYIO CO
CTOpOHBI 0allkOHA, PEKOMEHJIYeTCsl CMEIlaTh II0 HAalpaBIEHUIO K ILIEHTPY
TSDKECTH M3ZeNus Ha BennuuHy 6e (puc. 52, 6). Takum crocobom nocTuraercs
HOECHTPUPOBAHUEC TINIUTBI U YaCTUYHOC HCIOJB30BAHUE IIPHU MOHTAXKE Hecyﬂleﬁ
CHOCOOHOCTH ~ OAamKOHHOM  KOHCOJNM.  YKa3zaHHbIE IUIMTBHI  JIOITyCKaeTcs
paccuuThIBaTh 10 opmye (254), npuHIMas B pacdeT UX MOJHYIO JIHHY.

B ommpaembIX 1Mo KOHTYpy IUIMTax IJIMHOW He Oonee 4,2 M JOIycCKaercs
YCTPOHCTBO YETHIPEX MOHTAXKHBIX II€TeNb, PACIIONIATaeMbIX B CEPEIUHAX KaXKION
u3 CTOpoH (puc. 52, T). YKa3aHHBIC TUINTHI CIEAYEeT PACCUUTHIBATE 1O (popmyire
(254), npuanmas koad¢punment S mo tadmn. 17.

Tab6nuna 17

KoadhdunpenT B s mmThl, MOAHUMAEMOH 32 YeThIpe
MOHTQ)XHBIX NEeTIH (puc. 53), mpu onpeneneHu yCHInii oT



nsruba
A=10/I, B momepeYHOM HANpPaBJICHHUH BB MPOIOIFHOM HAINIPABICHUU B
TOYKAX TOYKaX
A C B | C
1 —0,0965 0,0497 —0,0963 0,0497
1,1 —0,0995 0,0470 —0,1027 0,0530
1,2 —0,1025 0,0445 —0,1035 0,0562
1,3 —0,1055 0,0422 —0,114 0,0592
1,4 —-0,1085 0,0402 —0,118 0,0620
1,5 —0,1115 0,0385 -0,122 0,0647
1,6 —0,1145 0,0370 —0,125 0,0675
1,7 —0,1175 0,0357 —0,128 0,0702
1,8 —0,1205 0,0347 —0,30 0,0730

[Ipumeuganue. OrpunarenbHoe 3Ha4deHHWE (3 O3HAYAET, YTO PACTIHYTa
BEPXHsIS 30HA TUIATHL
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Puc. 53. Cxema x npumepy pacdera cOOpHON IUIUTHI IEPEKPHITHSL, OTIEPTOIl 110
KOHTYpPY

OcranbHble YCIOBHS pacueTa M KOHCTPYHPOBAHMUS TaKHX IUIUT TO K€, YTO U
IUTUT C IIECTHI0 MOHTA)XHBIMH NETIISIMH.

6.61 Ilpu OeTOHMPOBaHWM MOHOJMTHBIX KOHCTPYKIHH HEOOXO0ANMO
UCIIONIb30BaTh ONTHMAIIbHOE KOJIMYECTBO ONAITyOKH, YTO CBSI3aHO CO CPOKaMH ee
000paynBaeMOCTH W YCIOBUSIMH pacnaiayOku. [losToMy KpomMe OCHOBHOTO
pacyera Ha OKCIUIyaTallMOHHYIO Harpy3ky B Clydae HEOOXOAWMOCTH
JOIIOJIHUTEIIBHO MNPOBEPACTCA IINIUTA IO IMPOYHOCTU H TpemHHOCTOﬁKOCTH Ha
JICHCTBAE HArpy3KH, YYHUTBHIBAIONICH OCOOCHHOCTH TEXHOJOIUH BO3BEACHUS
3/1aHHS.

6.62. Bo3MOXXHBI 1Ba BapuaHTa JAEMOHTa)Xka OMATYyOKHM MOHOJIMTHOHN IUIATHI
MEepPeKPHITUS: TIOJIHAsE pacrmaryOka W 4YacTHYHas C IIepeolMpaHueM Ha
WHBEHTAPHBIE CTOMKH.

[Tnuta mnpu mOMHOM pacnanyOJMBaHUM pPACCUMTHIBAEGTCS Ha HAarpysKH,
YUUTHIBAIOLINE COOCTBEHHBIH BeC C KOAI(PQUIMEHTOM HAJEKHOCTH 110 HarpysKe
yr= 1,2 u cocpeoTOUCHHYIO HArpy3Ky OT Beca pabouero u rpy3a G = 1,3 kH (yr
= 1,3), Haxomsmlerocs B HEBBITOJAHOM CCEUCHHHM ILIMTHL. PacnanyOodHas
MpOYHOCTh OeToHa MpuHUMaeTcs B coorBercTBum co CHull I11-15-76.

ITpp OGeTOHMpPOBAaHWM MOHOJHUTHBIX KOHCTPYKIMH WIM TPH YaCTHYHOM
pacnanryOIMBaHWN TUTMTHI TIEPEKPHITHS HIDKENIC)KAIasl IUIMTa IPOBEpseTCs Ha
COCPEIOTOYEHHbIE Harpy3kd (), mepelnaBacMble CTONKaMW INpH HaOpaHHOM
MPOYHOCTH OETOHA HAa MOMEHT 3arpy>KeHusI.



PacuerHas cxemMa MOHOJMTHOM TUIMTHI IPUHUMAETCS B BUZE OJHOIPOJICTHON
OaJiku, 3aIIeMJICHHON Ha omopax MpoJIeTOM /;.

6.63. B cOOpHO-MOHOJNIUTHON KOHCTPYKLHH MEPEKPBITHS MpHU pacueTe Ha
MOHTaXHBIE HArpy3KH HEOOXOIMMO TIPOM3BECTH NPOBEPKY IUINTHI-
CKOPJTYIIBI TIPH CIEAYIOMNX CTAJUIX MOHTa)a:

IIPY TIOJIbEME M YCTAHOBKE CKOPJIYIBI B IIPOEKTHOE OJIOKCHHUE;

npy OETOHNPOBAHNUHM MOHOJIMTHOTO CJIOS TIEPEKPBITHSI.

HO]I’])eM ITUIATBI-CKOPJIYIIbBI HNPOU3BOAUTCA C TMOMOLIBIO CTPOIIOBOYHOTO
3axBara IUIM caMmoOallaHCHPYIOIIEH TpaBepchl 3a YeThIpe, HIECTh MJIM BOCEMb
MOHT@XHBIX MeTenb. KomnuecTBO mMeTenb OmpeAersiercss pacdeToM. MoHTax
CKOpPJIYIIbI B ITPOCKTHOEC IIOJIOKCHUE ITPOU3BOAUTCA Ha BPEMCHHYIO CUCTEMY
OTIOPHBIX MPOTOHOB M CTOEK, ITOCIE Yero OETOHHUPYETCS MOHOJHUTHBINA CIION
TUTATBI.

ITmra-ckopiayna paccuuThiBaeTCs C KOI(QQHUIMEHTaMH HaJeKHOCTH IO
Harpys3ke: NpW pacdyeTe Ha MOHTaXHbIe Harpy3ku Yy =1,5; mpu pacuere Ha
Harpy3kd, BO3HHUKAIOIIME IpH OCTOHMPOBAHWM MOHOJIMTHOTO CJOS  OT
COOCTBEHHOTO Beca CKOpIymsl, ¥y = 1,1, OT Beca clioss MOHOJIUTHOrO OeToHa Yy
= 1,2 ¥ OT Harpy3ku Jrojiell U TPAHCIIOPTHBIX CPEACTB, paBHoi 1,5 kH/M* y, =
1,3.

MoHTaX CKOPIyIbl MPOU3BOAUTCS NPHU TPeOyeMOW pacueTHOW NMPOYHOCTH
OeroHa, HO He MeHee 70 %.

PacuerHas cxema CKOpPJIyHbl Ha MOHT@KHBIE BO3JCHCTBHS IPUHUMAETCS B
BUJIC HEpa3pe3HOH OAJKN B pacyeTHOM HalpaBICHUH.

6.64. KOHCTpYKTHBHOE pelIeHHe CKOPIYIBl MOXKET ObITh BBIOJIHEHO B JABYX
BapuaHTax: 0e3 BHEIIHETO apMUPOBAHUS WM C BHEITHUM apMHPOBaHUEM.

B mepBoM ciyuae apMaTypa CKOpIJIyNbl pa3MelleHa B TOJILIE IJIMTHI, BO
BTOPOM — JIJIS YBEJIMYEHUS MIPOYHOCTH (KECTKOCTH) CKOpIyIa JOMOTHUTEIHHO
apMHpPOBaHa TPEYTOJbHBIMU KapKacaMy ¢ BHEIIHEH apMaTypoi.

6.65. Msrubarommii MOMEHT, BOCHPHHHUMAE€MBIA CEYCHHUEM CKOPIYIIEI,
NPUHAMAETCsl paBHBIM OoyblleMy W3 3HaueHWH BenwuuH M, u M,
oTpeziesIeMBIX 110 popMynam:

M, = Rblbh21/3,5; (255)
M= RA; [h(u - O)SRSAS/(Rbb)]) (256)

rne h; u hy — TonuIMHA U pabodas BEICOTA CEUCHUS CKOPIYIIBI, b — pacyeTHas
IIUPYHA CKOPIYTIBI; A, —IIIOMAAbh CEUSHUS PACU€THON apMaTyphI.

IMpn HaIMYMK BHEUIHETO APMUPOBAHUS PACYET CKOPJIYIBI B OMOPHOM
CCUCHHH TIPOU3BOUTCS U3 YCIOBUS

|, O05R A
M <R A|h - R—bb , (257)
rie Ay — IUIOIaAb CeueHUs BHENIHEH apMmarypbl; s, — pabouas BBICOTa,

paBHas paCCTOSAHUIO OT coKaTou IpaH CKOPJYIHBI 10 HEHTpaA IIoHiaau CCUCHUA
BHEIIIHEW apMaTyphbl.

IlogpeM ckoOpiynbl ¢ BHEIIHEH apMaTypodl B NPOEKTHOE IHOJOXKEHHE
MPOU3BOIUTCS 3 MOHTAXKHBIE TIETIIH.

O06pa3zoBaHne TPEIMH B CKOPIIyIE /10 SKCIUTyaTallMOHHOM cTaany paboThl He
JIOITyCKaeTCs.

INPUMEPBI PACUETA IIVIMT IEPEKPBITUSA

IIpumep 8. CpoOomHo omepras 1O KOHTYPY IUIMTa IEPEKPBITHS
KpyMHOMAaHEIbHOTO 3/1aHus (puc. 53).

Hcxoonvie dannvie. Pazmeps! muthl B miane — 3580 X 6580 mm. TonmuHa
120 MmM. PasMepsl OMOpHBIX IITOMIANOK: BAOJNH KOPOTKOTO Tpoyieta — S0MM;
BIIOJIb AJMHHOTO mposieta — 70 MMm.

Pacuernsie nposters! mumThl: /; = 3580 — 50 = 3530 mm; [, = 6580 — 70 =
6510 mm.



COOTHOIIICHUE PACYCTHBIX MPOJETOB A = [/[; = 6510/3530 = 1,844.

[Inuta w3 TsoKenoro OeToHa Kiacca MO TPOYHOCTH Ha cxatue B 15
KaCCETHOTO M3rOTOBJICHUS. PacueTHble CONPOTHBIICHHUS:

JUISL TIPE/ICTbHBIX COCTOSIHUM MEPBOM rpymibl (MIPH pacdyere Ha JUIUTEIbHbIC
Harpy3ku) R, = 8,5 - 0,9 - 0,85 = 6,5 MIla; R, = 0,75 - 0,9 - 0,85 = 0,57
MIla;

JUIsl TIPEAEABbHBIX COCTOSHUM BTOPOH rpynnsl Ry = 11 MIla; Ry = 1,15
MI]a.

HauanpHplii Monysibp ynpyroctn OeToHa NpH CXKATHH W PACTSHKCHUM JUIS
M3IeNNI KacceTHOro n3rotosienus £, = 20,5 - 10° - 0,85 =174 X 10° MIla.

Harpysku na 1 M* mte1 6e3 ydaeTa coGCTBEHHOTO Beca: pacuetHas — 4500
H/m* (~ 450 xrc/m?); HopmatuBHas — 3600 H/m? (~ 360 xre/m?); mMTenbHas —
2600 H/m? (~ 260 kre/m?).

Macca 1 m? mmuter 0,12 - 2500 = 300 xr/m>.

CyMMapHbIe Harpy3Kkd Ha IUTUTY C y4eTOM KOd(QHIMEHTa HaJEKHOCTH IO
HaszHaueHwuto, y, = 0,95:

pacuernas — ¢ = 0,95 (300 9,81 - 1,1 +4500) = 7350 H/m?;

HopMmaTuBHasg — ¢, = 0,95(300 - 9,81 + 3600) = 6216 H/m?;

amTensHas — ¢; = 0,95(300 - 9,81 + 2600) = 5266 H/m.

MakcumanbHOe 3HaYCHHE U3THOAIOIEr0o MOMEHTA B IUIUTE MPH OIUPAHUH 10
0amoYHOM cXeMe IO JBYM IJIMHHBIM cTOpoHam M, = gl°,/8 = 7350 - 3,537 -
6,51/8 = 74530 H/m = 74,53 - 10°H - mm.

Pacuem npounocmu naumer npu Oeicmeuu SKCHILYAMAYUOHHBIX HASPY3OK.
IIpumem apMupoBaHHE IUIMTBI CBApPHOU CETKOH, B KOTOPOM CTEP>KHU BJOJIb
nponera [, uepe3 OAWH OOPHIBAIOTCS  COTNIAaCHO  OIIOPE  MOMEHTOB.
[IpenBapuTenbHO HAa3HAYMM apMaTypy BIOJB mpojera /; u3 cramm kiacca A-III,
a BIIONB mposieta /; — u3 ctanu kiacca Bp-1. Ilpu takom apMupoBaHuH 1O 1I.
6.31 xo3ppumment y, = 0,9. Ilpumem, uro hy; = 100 MM, hg, = 92 mm. Torma

Y.hy, 0,9 -92
ko3(dument V,,, = W =1 344 900 =0,45.
o1 >

o puc. 46 nipu /,/h = 3530/120 = 29,4 u A = 1,844 xordpdunuenT y, = 0,90.
W3srubatomme MOMEHTHI BJOJAb HPOJETOB [; W [, COOTBETCTBYIOIINE

ONTUMAJILHON CXEMC ApMUPOBAHUSA:

2V, ] 2 045 ]

M, :Mayp[l— 57) =74,53 x10 -0,90[1- 3 '1’833] =61,1 10

H-mv: M, =M.y, Vo =74,53 x10° -0 90ﬂ =2,7 -10° H-mm.
SRS ’ 731,833 7

Onpenenum Tpebyemoe apMUpOBaHUEC BJ10J1b IpoJieTa Iy

§=1- \/1- 2M, / (RLA) =1- \/1 - 2-61,1 X10°/ (6,5 -6510 -100°) =0,158;
Ny = Rphoi&=6,5 - 100 - 0,158 = 103 H/mm.
[To ta6n. 10 npuarMaem apmatypy nuamerpoM 10 MM u3 cramu kimacca A-I11
¢ marom 300 MM (N,; = 98 H/MM; ay; = 261 mM*/m).
Koapduiuent apmuposanus u; = aq/(ho - 10%) = 261/(100 - 10°%) = 2,61 -
10° =0,261 % > tiin = 0,05 %.
Tpebyemoe apMHUpOBaHUE BJIOJIb npoiera I
g =1- \J1- @M,)/ (RLA) =1- yJ1- (2 2,7 10°) /(6,5 -3580 -92%) =0,014;
Ny = Rphpx&:=6,5 - 92 - 0,014 = 8,4 H/mm.
ITo Tabmn. 10 mpuHUMaeM apMaTypy TUamMeTpoM 3 MM U3 CTaiu kiacca Bp-1
¢ marom 300 mm (N,; = 8,86 H/mm, a,; = 23 Mm?/m).
Koaddrmunent apMHPOBaHUS

a, 23
hy, 10° 92 -10°
0,5(w; + w2) = 0,5(0,261 + 0,025)102 = 0,141 % > thin = 0,05 %.

W = =2,510" =0,025%. Tlposepsem ycrosne



Pacuem npounocmu naamel  npu  Oelicmeuu  MOHMANCHBIX — HAZPY3OK.
MoHTaXHBIH BeC TUIUTHI ¢ ydeToM Koddduuuenta nuaamuanocta 1,4 G =300 -
9,81 - 1,4 - 3,58 - 6,58=97 - 10° H.

[Mpumem cxemMy moabeMa 3a IIECTh IETENb, PACHOJOXKCHHBIX B CEPEIIHE
KOPOTKHX CTOPOH H B TPETSAX JUIMHHBIX CTOPOH.

ITo popmyne (254) ¢ yueToM mpHUBEICHHBIX B Tabn. 16 3HaueHwil (ipu A =
1,844) ompenenum m3rnbaromye MOMEHTHI, TPUXOAIINECS HAa €AWHMILY JJTHHBI
CCUCHHS TUTUTHI.

W3rubatomme momenTs! B Touke C (B cepeinHe IUINTHI):

B TonepeyHoM Hanpasnesuu 8 = 0,05; M. = 0,05 - 97 - 10° = 4,8 X 10°
H - Mmm/Mmm;

B IpoIONbHOM Hampasienud 3 = 0,0283; M. = 0,0283 - 97 - 10° = 2,75 -
10° H - Mmm/MM.

ITpu pacuere Ha MOHTa)KHBIE HATPY3KU YUTEM, YTO BO3ZMOXKEH IObEM IUTUTHI
npu 70 % TPOYHOCTH TUIMTHI, TOTJa PacdeTHOE CONPOTHBICHHE CXAaTHIO (C
yuetroM Kod(d¢unuenta 1,1, y4UTBHIBAIOIIET0 KPaTKOBPEMEHHOCTh JICHCTBHS
JMUHAMHUYECKHUX Harpy3ok) R, =8,5 - 0,85 - 1,1 - 0,7 = 6,0 MIla.

Wzrnbarommme MOMEHTBHI, BOCIPHHHMAaeMble IUIMTOW TPH  IPUHITOM
apMHpPOBaHUH (IIPU pacyeTe Ha MOHTAKHBIE HATPY3KH):

B moriepeyHoM HampasieHun (M, = 98 H/mwm; hy; = 100 mm). m; = Ny(ho, -
Ny/2Rp) = 98(100 - 98/2 - 6) = 9000 H> 4,8 - 10° H;

B IIpoiosibHOM HanpasiieHun (N = 8,86 H/Mwm; hg, = 92 Mm) me; = No(hos -
Ny/2R, = 8,86(92 - 8,86/2 - 6) =808 H<m.=2,75 - 103 H.

HeobxonuMo yBETHUYUTh apMUpOBaHHE BAOJL mpojera [, Onpemaeaum
TpedyeMoe MO YCIOBUSIM HPOYHOCTH IUIUTHI TIPH MOHTaXE€ apMHUPOBAaHUE B
MIPOIOJIEHOM HaIpaBJICHUU:
g =1-4/1- (2 2,75x10°) /(6 -92%) =0,056; No=6 - 92 - 0,056 =
30,7 H/mm.

IIpuHumMaeM apmaTypy U3 HpOBOJIOKHM Kiacca Bp-1 muamerpom 4 MM, ¢
maroM 150 MM (N2 = 31,5 H/mm; a,r = 84 Mm*/m).

B cBs13u ¢ TeM, 4TO yBeJIMYEHA apMaTypa BAOJb MpoJieTa [;, CKOPPEKTUPYEeM
apMHUpOBaHUe BIOJb nposiera /;. [Ipu aKcIuTyaTallMOHHBIX HArpy3kax MpUHSTOE
apMHUpOBaHUE O00ecreyrBaeT BOCHPUSATHE HW3rHOAIONIEro MOMEHTa BJOJb
IpoJjcTa 12, paBHOT'O Mz = M@l/(h()z - 0,5M2/R})) = 31,5 . 3530 (92 . 0,5 . 31,5/6)
=99 - 10°H - mMm.

Uzrnbarommii MOMEHT M;, TO KOTOpPOMY [OOJDKHAa OBITH OIpeneleHa

24 M+ M,
apMarypa BIOJIb IIPOJIETa [;, ONPENETUM U3 yCIOBHA § = 113 y, GA-1)°
orkyma (mpum g = 7350 H/M = 735 - 10° H/mm)

qll3yp -3 3 6 6

M, = 2 (BA-1)- M, =7,35-10"" -3530° -0,98(3 1,844 - 1) /24 - 9,9 X10° =49,9 ‘10

H-omv; & =1- \/1 - (2-49,9 -10°) /(6,5 -6510 -100%) =0,128; Ny =
6,5 - 100 - 0,128 = 83,2 H/mm.

[Ipuaumaem apmaTypy U3 CTepXKHEH quaMeTpoM 8 MM m3 ctanu kimacca A-II1
¢ marom 200 mm (N, = 89 H/mM; a,; = 251 Mmm*/m).

Kosdpuuuent apmuposanus: w; = 251/(100 - 10*) = 0,251 - 10% = 0,251 %
> tin = 0,05 %; 1> = 84/(92 - 10°) = 0,09 - 107 = 0,09 %;

w=0,5(u + ) = 0,5(0,251 + 0,09)102 = 0,170 % > Lt = 0,05 %.

[IpuHATOE apMHUPOBAHHE YAOBIETBOPAET YCIOBHAM TMPOYHOCTH TPH
SKCILTYaTal[MOHHBIX U MOHTAXKHBIX HATPY3KaxX U TPEGOBAHUSAM K MUHUMAILHOMY
[POLEHTY aPMUPOBAHUSL.

Pacuem naumei no odpasosanuio mpewun. Harpyska, no KOTOPOH JOIDKHO
OBITH IPOBEPEHO OOPA30BAHKE TPEIINH, ¢, = 6216 H/M> = 6,2 X 10° H/Mm?,



W3rubaromumii  MOMEHT, COOTBETCTBYIOIIMI OOpa3OBaHMIO TPEIIUH IPU
n3rube BIONB TpoJieTa /;, ompexneisieM NpHOMMKEHHO 1o ¢opmyne M. =
LhoRysed/3,5 = 6510 - 1202 - 1,15/3,5=30,8 - 106 H - Mm.

ITo rpa¢uky Ha puc. 48 ipu A = 1,844 koaddumment a; = 0,095.

Harpyska, mpu KOTOpO# B IPOJIETE IUIUTHI 00Pa3yI0TCs TPEIHHBL,

30,8 -10°

al’Ly. 0,095 35307 6510 0,95
53 - 10°<¢q,=6,2 - 10° H/mm~

=4,2-10° Hmm® < ¢ =

qcrc =

B rutute 00pa3yroTcst TPEIIrHbIL.

Pacuem npocubos naumei. OnupenenuM TPENENbHYIO HArpy3Ky gsr MPH
XapaKTEPUCTUKAX MATEPUATOB JUIS TMPEICIBbHBIX COCTOSHUN BTOPOH TPYIIIBL:
R =390 MIla, R .. =405 MIla, Ry = 11 MlIla; Ryer = 1,15 MIla; E,; = 20
- 10* MIIa, N,; = 251 - 107 - 390 = 97,9 H/mm; N,; = 84 - 107 - 405 = 34
H/mm;

97,9 .
M, =97.9 6510 100~ ——==| =60,9 10° H-m;

34
M, =34,0 -3530( 92 - ﬁ] =10,8 -10° H-mm;

24 M, + M, 24 (60,9 +10,8)10° .
Dser = 13 = 2 :8,81 -10
I y,3A-1) 3530° 0,98(3-1,844- 1)

H/mm2,

[MpuBeneHubIi ko3duiuent apmupopanus u = 0,17 - 1072,

OTtHOCHTebHAS BbICOTa C)kaToi 30HbI OeToHa & = 0,1 + 0,5 UR ;e i/ I/ Rp5er = 0,1
+0,5 - 0,17 - 107 - 390/11 = 0,13.

ITpu Bnaxxnoctr Bo3myxa 40 % u 6omnee koapdunuent v = 0,15.

[penenbHBI MPOrHO MITHTHI,. COOTBETCTBYIOIINI Harpy3Ke ¢

_ 0,412Rs, ser, ] [ |y OOuE,
Se’ hOlEsl SE‘IJV

N 0,9 -0,0017 -2 -10°
0,13 17,4 -10° 0,15

0,141 -3530%390
100 -2 -10°

x| 1 ]1,075 1,17 =65,2 -1,26 =82 mm..

Koaddumumentsr 1; = hoi/(ho - 0,7) = 100/(100 — 7) = 1,075; ho> =1 + 0,2 (A
—1)=1+0,2(1,844 — 1) = 1,17.

ITo rpa¢uky nHa puc. 50 g=0,108.

[poru6 npu HArpy3ke Ge. = 4,2 - 107 H/mMM fore = (Y 181q o) (@oiEsh’) =
(5330* - 0,108 - 4,2 - 10%)/(0,85 - 17,4 - 10° - 120°) = 2,79 MM; foreqp = 2,79
- 2=5,6 Mm.

ITporu6 tumtel onpenenseM no Qopmyne f = @foe + (for - @oofere) (g1 -
Gere)/(Gser = Gere) = 5,6 + (82 - 5,6) (5,27 - 4,2)/(8,81 — 4,2) = 23,3 mm > 1/200 =
3530/200 = 17,6 Mm.

[Iporu® mpeBbIIaeT AOMYCTUMYIO BenudyuHy. HeoOXoauMo yBEIHYHUTH
ApMUPOBAHUE IUIUTHI.

VBenuuuM BIBOE apMarypy BIOJb IIponera /;, Torma M; = 2,6 - 9 X 10° =
121,8 - 10°H- mm;

24 121,8+10:8)10°
Tr =3530° '0,98(3 1,844 - 1)

w=0,5(2 - 0,251 + 0,09) = 0,295 %;

=16,3 10 *H / mm?;



£=0,1+0,5-0,295 - 107 - 390/11 =0,152;

0,9 -0,00295 -2 -10°
0,152 17,4 -10° -0,15

. =343|1+ 1,26 =110,7mn;

5,27 - 4,2

f :5,6+(110,7- 5,6)m

=5,6+9.,3 =14,9mm < 17,6 mm.

TpeOyemsiii mporud odecneueH.

OKOHYATETBHO TPUMEM: BJIOJIb TPOJIETa [, — apMarypa JHaMETPOM 8 MM C
maroMm 100 MM w3 cramu kinacca A-III; Bmois mnposera [ — apmatypa
nuameTpoM 4 mum ¢ marom 150 mm u3 cranu knacca Bp-1.

Hpumep 9. Omepras 1m0 TpeM CTOPOHAM MHOTOIYCTOTHAs IUTHTA
KpYITHOIIAaHENFHOTO 31aHuA (puc. 54).
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Puc. 54. Cxema k nmpuMepy pacdera cOOpHOW MHOTOITYCTOTHOM TUIATHI, ONIEPTOM
10 TPEM CTOPOHAM

Tpebyercst ompenenuTs pacdyeTHOE apMHPOBAaHHE, NPOBEPUTH IMPOYHOCTD,
MporuObl W TPEIIMHOCTOWKOCTh MHOTOITYCTOTHOM IUIMTHI, ONEPTOH MO IOBYM
KOPOTKMM M OJHOH UIMHHOM CTOpPOHaM Ha CTEHbl KPYIHOINAHEJIbHOTO 3IaHUs.
[TnuTa MMeeT KOMOMHMPOBAHHOE apMHUPOBAHHE: NIPEIBAPUTEIHEHO HAIPSHKEHHOM
apMaTypou BIOJIb IJIMHHON CTOPOHBI U CBAPHOU CETKOM B IBYX HAIlPaBJICHUSX.

Ucxoonvie oannvie. Pazmepst wmtel 5980 X 3580 mm, tommuua 220 MM.
Juametp nycrot d = 140 MM, miar mycror Sy, = 200 MM, KOJIMYECTBO IYCTOT 7 =
17. TonmunHa pebep: kpaitHero — b, = 90 MM, mpomexyrouHoro — b, = 60
mM. Tonmuna (BbICOTa) BEpXHEH U HUXKHEH MOJOK A 7= hy =40 MMm.

ITinTa mocne ycTaHOBKM Ha Hee IEPeropojoK 3alleMIsIeTcsl Ha OIopax B
TIaTGOPMEHHBIX CTBIKax CTCHOBBIMHU ITaHeJsIMH. [ JTyOMHa ONMUpaHUs IUIUTHL: TO
KOPOTKHM cTopoHaMm 80 MM, 1o JIuHHOU cTopoHe 100 mM.

Pacuernsie nponeru wmthl: [; = 5980 — 2 - 0,5 - 80 = 5900 mm; [, = 3580
— 0,5 - 100 =3530 mm; A= L5/, = 0,6.

BeroH mnmTHI THOKEMBIM KJlacca MO TPOYHOCTH Ha cxartue B20.
ComporuBneHus: 6etoHa Ry = 15 MIla, Ry = 1,4 MIla, R, = 11,5 - 0,9 =



10,3 MIla, R, = 0,9 - 0,9 = 0,81 MIla. HauanbHslii MOAYJB yIpyroctu OeToHa
E, = 24000 MI]a.

Hampsiraemass apmatypa u3 cramu knacca AT-V gumamerpom 10 — 12 mwm,
JUIs1 KOTOpo R, = 785 Mlla, Ry, = 680 Mlla, Ey, = 190 000 MIla, nena 1 T —
181 py6.

Henanpsiraemas apmaTtypa u3 npoBoJioku Kiacca Bp-1 auamerpom Smm, anis
KOTOpO# R;.r = 395 MIla, R, =360 MIla, E; = 170000 MIla, uena 1 T — 202

pyo.
3allMTHBEIE  CJIOH: Ui HampsAraeMod apMmarypel — 25 MM, s

HeHamnpsraeMoi apMatypsl — 15 mMm.

Harpyska Ha mnTy paBHOMEPHO pacupeicicHHast.

HopmatuBHas Harpy3ka Ha 1 M IUIATBL: OT cOOCTBEHHOTO Beca IUHTH 4 kKH;
ot Beca mona 0,1 kH, ot Beca nmeperoponok 1,3 kH, Bpemennas Harpyska 1,5 kH,
B ToM uuciie mmmTenbHas 0,3 xH.

Pacuemnvie nacpysxu ¢ yaerom kodpunmenTa HaIe)KHOCTH IO HA3HAYCHUIO

y» = 0,95:
MPU pacyeTe MPOYHOCTU

Gg=(1,1-4+12-0,1 +1,1-13+13-1,5)0,95 =7,5 kH/m> = 7,5 - 10° H/mm’;
HpHU IIPOBEPKE TPEIMHOCTONKOCTH
g =(4+13)0,95=5,0 kH/M* =5-10° H/mm?;
q»=(0,1+1,5)0,95=1,52 xH/™M* = 1,52 - 107 H/mm?%;
IpH IPOBEPKE IPOrHOOB U PACKPHITHS TPELIUH
qu=qn=>5xH; gz =(0,1+0,3)0,95=0,4 xkH/m*=0,4-10° H/Mmm>.

Ilposepxa npounocmu naumel 600ab  nycmom. MOMEHTB HHEPIUH
OCTOHHOTO CEUCHHUS TUTUTHI:
MIpH U3THOE BIOJB MyCTOT

= LIP/12 - nad’/64 = 3530 -220°/12 - 3,14 - 17 - 140%/64 = 2,79/10° Mmm;

IIPY KPYUIECHUH

20,- b ) (h-1)

1, - ) /nf + - h,) /b,
2(3530- 90)°(220- 40)°

= = 10° 4
(3530- 90)/40+(220- 40)/90 _ 00 10w
Brrancnsiem 6e3pa3mMepHbIil mapaMeTp
=T . — _
yw 4 GbItar ’ 4 0’4 8’68 >

[IpuBeAeHHBIC TOJMIMHBI TONOK Hped = hpea = hy + 0,0569d = 40 +
0,0569 - 140 = 48 mm.

[TpoYHOCTP TMIINTHI 1O CEUEHMIO BJIOJb CPEHEH IO ee HMIMPHUHE MYCTOTHI 0e3
apMHPOBAHUS IPOBEPSIEM IO YCIOBHIO

0’85Rbthf,redyw
LI 15d /by +1,/(h+d)]
0,85 0,81 49,5 6,85
~3530(1,5 140/49,5+3530/(220 + 140)

q =

J =5,13xH | m*.

Tak xak ¢ = 7,5 kH/M?, TO NpodyHOCTL Ge3 apMUpOBaHMS HE ObeCIeueHa.
Heo0xoanmo npe1ycMoTpeTh YCTaHOBKY apMaTyphl.



Onpedenenue mpebyemoll no YCnogusim npoyHocmu apmamypsi. Ilpu
pacueTe MPOYHOCTH IUIMTA CYUTACTCA CBOOOJHO OMEPTOH MO TPEeM CTOPOHAM
(IByM KOpOTKHM ¥ OJHOM JUIMHHOM). YacTHuHOE 3alieMJICHHe IIIUTH B
1aT(OPMEHHBIX CTHIKAX HE YUYUTHIBAEM B 3aIlac IIPOYHOCTH.

PacuerHbIe BBICOTHI CEYEHHS COOTBETCTBEHHO BIONB MPONETOB [;, [ hyy =
220-25-0,5 - 10 =190 mm; hg, =220 -15-0,5 - 5=208 mm. Brons niposnera
/; mATa WMeeT KOMOWHHPOBAaHHOE apMHpoOBaHWe. lIpuMeM MpenBapHTENBHO,
YTO IUIOIIAAM HAMPSHKCHHOWM M HEHANPSHKCHHOW apMaTypbl BJOJb IIPOJiECTa
uMeroT cootHomeHue 3:1. Torma s KOMOWHHPOBAHHOTO apMHUPOBAHUS
MPHUBEICHHOE CONpPOTHUBRICHUE apMarypsl R, = (3R, + R,)/4 = (3 - 680 + 360)/4
= 600 MITa, npuBenennas nena 1 T C;; = (3 - 181 +202)/4 = 186 pyo.

Jns apmatyper Bmoib mpoiera [, R, = 360 MIla, C,, = 202 py®.
Omnpenensiem ko3ddurment y, = (R:C)/(RICyz) = (369 - 186)/(600 - 200) =
0,56.

Wzrubarormmii MOMEHT OT pPacYeTHOM HArpy3Kd B CPEIHEM CCUCHHUH IIPH
ONMUPAHUU IUTUTHI MO OAlOYHOW CXeMe M0 JABYM KOPOTKMM CTOpoHamM M, =
ql’l/8 =175 - 59" - 3,530/8=1152 kH-m = 115,2- 105 H- Mm.

[Tposepum ycnosue A° > 0,25 yihoslho. Umeem A7 = 0,6* = 0,36 > 0,25 - 0,56
-+ 202/190 = 0,15.

YcnoBue BHITOHEHO.

OnpenenuM ONTUMANBFHOE 110 YCIOBUIO MMPOYHOCTH aPMHUPOBAHUE TUIHTBL: Vp
= 0,5yh02/(Aho)) = 0,5 - 0,52 - 202/(0,6 - 190) = 0,495;

1
M, ZMO( 1- gvapt /)L) =115,2
M, = Mp?,,/(32) = 1152 - 0,495%(3 - 0,6) = 15,7 - 10° H- mm.
Omnpenenum TpedyemMoe apMHUpPOBAaHUE TUIMTHL. BbicoTa c)kaToi 30HBI OeTOHA
X% =hy|1- 1= 2M, /(LA R,) =190[1- \[1- 2 83,5 10° /(3530 190> -10,3)] =
12.,50m;
X, =hy,[1- \/1 -2M, /(l,h}, R, ] =202[1- \/1 - 2 15,7 -10° /(5900 202* 10,3)] =
=1,28 mm.
Tak kak x; = 21,8 MM < h ;=40 mm u1 x> = 1,28 mm < 1 = 40 MM, TO
c)KaTast 30Ha MPOXOIMT B Mpeeax TOMMIKHBI Mosku. [Toatomy Tpebyemyro
IUTOIIA b APMATYPBI OIPEENIsieM KaK Ul IPSIMOYTOJIBHOTO CEYEHUSI 110
dopmynam: Ay = xiLRy/Ry; = 12,5 - 3530 - 10,3/600 = 757 Mm%, Ayx = x201Ry/R,
=1,28 - 5900 - 10,3/360 = 216 mm>.
Panee ObUIO MpPUHITO, YTO IUIOIAJL IPEABAPUTENILHO HANPSHKEHHOM
apMaTypbl BIOJb IpoyieTa [; cocraBiseT 3/4 Iioland MONepeyHoro CeueHHs
BCCH apMaTypsl B 3TOM HampasleHuWH. lorza TpeOyemas IIIOMIAAb
IPENBAPUTENLHO HAIIPSUKEHHOM apMaTyphl 4, = 0,75 - 757 = 568 mm™.
[Ipunumaem 8 crepkHedt nuamerpom 10 MM M3 cramm kimacca AT-V,
mIomaab ceyeHus A, = 628 MM2.
Tpebyemas miomiaap HEHANPSHKEHHOM apMaTypbl BAOJb mposieta [; Ay =
A" — Ay =757 - 628 = 129 mm?.
IIpunumaem 7 crepkHell nuameTpoM 5 MM H3 IMPOBOJIOKH Kiacca Bp-1,
wiomans ceuenus A, = 137 mm? (tar 400 mm).
Brons mpornera /; npuHEMaeM 16 cTep)KHEH AHaMETPOM 5 MM U3 MIPOBOJIOKH
knacca Bp-1, mmomanp cedenus 313 mm (tmar 400 mm).
Ilposepka npounocmu pebep na cpe3. PaccTosiHue 1O TOPU30HTAIN OT OCH
OTIOPHI TUTUTHI 0 HEHTpa MepBOi MyCTOTH S, = (b, + d)/2 = (90 + 140)/2 = 115
MM.
ITpouHoCTh KpaiiHero onopHoOro pedpa mnposepsieM 1o Gopmyie

1
1- 5 0:495/0,6] =835 10°H -




O)lSRbtbwo(h- hf)yw
q =< =
s,(l,-s,+0,5b,)
_0,15-0,81-90(140- 40)6,85

11,5(3530- 115+0,5 -90)

=0,0188 MIla =18,8xH / m’.

Tax kak ¢ = 7,5 xkH/M’, To ycIoBHE NpPOYHOCTH I KpaiHero pebpa
BBITIOJIHEHO.
[TpounocTs OniKalIero K Omnope MpoOMEXYyTOYHOro pedpa HpoBepseM Mo

hopmye
0,15R, b (h- hf)yw

< bt~ w —
9 s(l, - s, - 0,55)

0,15 0,81 -60(140 - 40)6,85
~200(3530- 115- 0,5 -200)

=0,00753MI1a =7,53kH | M.

Tak xak ¢ = 7,5 xH/M’, TO yclOBME TIPOYHOCTH JUISL MEPBOTO
MIPOMEKYTOYHOTO pedpa BHIIOIHEHO.

Pacuem no obpaszosanuio mpewun. HopmanapHBIE TPEUIMHBI TpU H3THOE
IUTATHl HE BO3HUKAIOT, ©CIH BHIIONHSAETCS ycimosue M < M., tne M —
MU3rubaromuii MOMEHT OT HOPMATHBHOH HAarpy3Kd B CEUCHHH, IJISI KOTOPOTO
NpOBEPsIeTCS]  BO3MOXHOCTh ~ OOpa3oBaHust  TpewuH, M., — MOMEHT,
BOCIIPUHMMAEMBbIH ceueHHEM IpH 00pa3oBaHUM TPEIINH.

Wzrnbaromuii MOMEHT M OIpenes M C y4eTOM ABYX CTaauil paboThI IJIUTHI
JIO U TIOCJIE 3all[eMJICHHUs CTEHaMH.

o puc. 49 o, = 0,073, o = 0,033, o3 = 0,08. Torma nsrubaromye MOMEHTHI
B cpenHem (M,) u omopHoM (M°,) cCeUeHUSX OT HOPMATUBHON HATPY3KH PaBHBEIL:
M, = (augin + axgn)l:l?; = 0,073 - 5 - 10° + 0,033 - 1,52 X 107)3530 - 59007
=51 - 10°H -mm; M°, = 1,1asg:m L, =1,1 - 0,08 - 1,52 X 107 - 3530 - 5900°
=16,4 - 10°H- Mm>.

ITpoBepuM BO3MOXXHOCTH 00pa3oBaHWSI TPEIIMH B CepeluHE mpojera /).
Brons osroro mpornera IuMTa  HMMEET IPENBAPUTEIBHO  HAIPSDKEHHOE
apmupoBanue. [loatomy MOMEHT M... onpenessieM 1o Gopmyne M .c = RypserWp +
P(e,, + r), Tne W, — MOMEHT CONpPOTHBICHHS NPUBEACHHOTO CEUCHUS VIS
KpaifHero pacTSHyTOrO BOJIOKHA C YYETOM HEYNPYTHX Ae(opMaliuii pacTIHyTOTro
OeroHa; P — ycwime mpeaBapUuTeIbHOTO HANPSHKCHUS 332 MUHYCOM BCEX MOTEPh;
€, — OKCIEHTPUCHUTET YCHIIHS TpPEABAPUTEIHHOTO 00XaThus P OTHOCHUTEIHHO
LEHTpa TSDKECTH NPHUBEIECHHOIO CEUEHUs; 7 — PACCTOSHHUE OT LIEHTPa TKECTU
NPUBEJICHHOTO CEYEeHUs JO0 SAPOBOM TOYKM, Hauboiee yHaJleHHOH OT
MPOBEPSIEMOM PaCTAHYTOM I'paHU CEUCHUSI.

JIyis1 IpoBepKH TPELIMHOCTOMKOCTH IUIMTHI IPH €€ M3rude BIOJb mpojiera /
MpPUMEM pacyeTHOEe JABYTaBPOBOE CEUYCHHE, B KOTOPOM KPYTIIBIE ITyCTOTHI
3aMEHEHBI 3KBHBAJCHTHBIMH I10 IUIOIIAAN KBaJPaTHBIMU CO CTOPOHOH a = 124
MM.

PacueTHoOe ceueHHe UMeeT CIEYIOIIUe TeOMETPHUYECKHE pasMepsl: by= b ;=
,=3530 MM, b=1,-na=3530— 17 - 124 = 1422 mm; hy=h 7= hyea = 48 MM.
Beruncnum napamerpst: y; = (by - b)h/(bh) = (3530 — 1422)48/(1422 - 220) =
0,323; v =2y,=2 - 0,323 =0,647.

Tak kak kod(duIMEHT apMUPOBaHUs ITUIMTHI BAOJb mponera [, u = (628 +
156)/(220 - 3530) = 0,001 < 0,01, To MOMEHT conpoTHUBIeHUS W, onpenensiemMm
6e3 yuera BinusiHUS apMmarypsl o ¢popmyne W, = (0,292 + 0,75y, + 0,057y ;) =
(0,292 + 0,75 - 0,323 + 0,075 - 0,647) 122 - 220*=4,01 - 107 mm’.

Jns ompenencHUs yCHIMS IPEIBAPUTEIBHOTO HATSDKEHUS P HEoO0XO0aumMo
3aJaTh HayalbHOE 3HAYCHUE HAIPSDKEHUS! apMaTypbl Oy M BBIYHCIUTH MOTEPH
HaTshkeHWs.  [IpuMeMm, 4TO  HaTsHKEHHE — apMarypbl  OCYLIECTBIISIETCS
AIIEKTPOTEPMHUUYECKMM CIIOCOOOM Ha YIOpBI, MPHU KOTOPOM PEKOMEHIYeTCs
HA3HAYUTH HATPSHKEHUE Oy, U3 YCIOBUS Oy = Ry or — P, THE Ry = 785 MIla; p =
30 + 360// = 30 + 360/6 = 90 MIla (/ = 6M — mHMHA HATATUBAEMOTO CTEPIXKHS,



M). [Ipu MakcuManbHO TOMyCTUMOM IPEIBAPUTEIBHOM HAIPSKEHUU apMaTypbl
gy =785 — 90 = 685 MIla.

OnpenenuMm mepBble MOTEPU MPEIBAPUTENBHOTO HANPSDKEHHUS: MOTEpU OT
penakcauuu o; = 0,030, = 0,03 - 695 = 21 Mlla; notepu oT TeMIEPATYPHOIO
mepermaga Af Mexay TeMIepaTypaMH HarpeBacMoro CTEpKHS M YIOpOB;
BenuuuHbl A¢ npumem no CHull 2.03.01—84, paBueiMu 65 °C, torga o> = 1,25
At=1,25 - 65 =281 Mlla;

norepu 03 = oy = 09 = 0;

HoTepu  OT  OBICTpOHATEKAIONIEH ION3Y4eCTH COs OINpeAensercs B
3aBHCHUMOCTU OT 3HAUEHHs HANpsDKCHUH B OETOHE O), Ha YpPOBHE IIEHTpa
TSHKECTH HANPSHKCHHOM apMaTyphl C yUETOM IOTeph O ... Os. s onpeneneHus
HaNpsDKeHUH O, BBIYUCINM CIIEAYIOIINE BETHIHHBI:

YCHIIHE TIPEIBAPUTEIBHOTO HAMIPSHKEHUS 38 MUHYCOM TIOTEPh O ... O

P =

5
0, - Zq.]Ap =(695- 21- 81)628 =3,725 10° H;
i=l

IJIOMAAb IPUBEIEHHOTO cedeHus A = 3530 + 202 — 17 - 124> = 5,19 X
10° MM

IKCUEHTPUCUTET YCWIIMS B MPEABAPUTEIBHO HANPSHKCHHOW —apmarype
OTHOCHTENBHO [EHTPa TSHKECTH TPUBEIECHHOTO CEUCHHUS Cop = Vred - dp = 110 —
30 = 80 mm;

M3rubaroIMil MOMEHT OT COOCTBEHHOTO BeCa IUTHTHI B €€ CPEAHEM CEYCHHH
npu usrube mo GanouHoil cxeme BiIonb mponera [; Mg = ghl’/8 = 4 - 107 -
3530 - 5900 = 6,14-10" H-mm (g = 4 xkHM = 4 - 10° Hwmm® —
pactipesiesieHHasi Harpy3ka OT COOCTBEHHOTO Beca TUTUTHI).

Torma 0y, = PilAsea + (Preoy - Mg)e /I = (3,725 - 10%5,15 - 10° + (3,725 -
10° - 80-6,14 - 107) - 80/2,79 - 10° =- 0,182 MIla.

3HaK «MHHYC» O3HAYaeT, YTO HANpPSHKEHHS pacTAruBaromue. B aTom ciydae
noTepHu Hanpsokenus os = 0.

[TepBoie noTepU [peIBapUTETLHOTO HaIPSOKCHUSI

6
Y o =21+81=102MIa.
i=l
Ormpenennum Teneps BTOPhIC MOTEPH MPEABAPUTEIIBHOTO HATIPSHKCHUSL:
[IOTEpU OT pENNAKCALUU HANpSHKEHHOW apMaTyphl NIPU HATSKEHUU Ha YIIOPHI
0 =0;
morepu ot ycagku o; = 40 MIla;
HOTEepPU OT IION3Y4ecTH OeTOHa He YYMTHIBAeM, TaK KaK HAIPSDKEHUS Oy,
pacTsATHBAIOMINE.

9
Toraa BTopEIE MOTEPH Z o, =40MIla.
i=7

Cymmaphele norepu o = 102 + 40 = 142 MIla > 100 MIla. IToaromy
HaliJIeHHOE 3HaYEeHHUE MOTEPh HE yBEIMUHBACM.
C y4yeToM BceX MOTeph YCHIIME 00XKaTHs

g
P=(0,- Y 0)4, =(695- 142)628 =3,47 10°H.
i=l

Paccrosinue r onpenensieM Kak Juist ynpyroro tena no ¢popmyine » = I (VreaA red)
=2,79 - 10°%(110 - 5,15 - 10° = 49,2 mm.

C yderoMm HaliicHHBIX BequuuH M. = 1,4 - 4,01 - 107 + 3,47 - 10°(80 +
49,2) = 101 - 10° H-mm > M, = 51 - 10° H-mm. TpelmuHsl B IponeTe He
obpazyrorcsl.

[IpoBepuM Temepr BO3MOXHOCTh OOpa3oBaHMS TpPEHIMH Ha OMNOpEe NpH
3alIeMJICHUH IDTATHI CTeHaMA. Tak Kak m3ru0arormmid MOMEHT M’ = Ryserd/Vied =
1,4 - 279 - 109/110 = 35,5 - 10° H-Mmm > M°% = 16,4 X 10° H-mmMm, TO
TPEIIUHBI Ha OTOpPEe HE 00Pa3yIOTCSL.



[lpn mnpoBepke NPOYHOCTH IUIMTHI HAa W3rMO BIONH Tpojera /> ObUIO
YCTaHOBIIGHO, YTO BO3MOXXHO OOpa3oBaHHE TPEUIMH BIONb IycToT. Ilpm
MPOBEPKE TPEIIMHOCTOWKOCTH IUIMTHI HEOOXOAWMO BMECTO PACUETHOM NMPHUHSTH

HOPMAaTHBHYIO Harpy3Ky Ha IUIUTY ¢, @ BMECTO PacdeTHOTO COIPOTHBICHHA
0OeTOHA PaCTSHKEHUIO Ry — BETHUUHY Ry ser-

YcnoBHO 00pa3oBaHus TPELUIMH

0 85Rbt serPvea Y _
LIL5d /h,, +L(h+d)]
3 0,85 1,4 48 -6,85
" 3530[1,5 140/ 48 + 3530/ (220 + 140)]

9, =

=0,0113H / mm’.

Tak KaK g, = ¢ + gn2 = (5 + 1,52)107 = 0,00652 H/MM?, To Ipu pOBEPKE 110
BTOPOM TpyIIle IPENENBHBIX COCTOSHHM TPEIIMHBI BIOJb IYCTOT —HE
obpazyrorcs.

Iposepra npozubos naumet. Tak Kak B IUIATE IPH AEHCTBHH HOPMATHBHBIX
Harpy30K TPEIHUHBI HE 00Pa3yIoTCsl, TO IIPOTUObI OIPEAEIIAEM KaK I YIPYTOro
Tena. B mepBoM NIpuGIMKEHHH IPOrUOBI ONPENEIUM KaK JUIsl IUIMThIL, CBOOOIHO
OMEPTOIi 110 IBYM KOPOTKUM CTOPOHAM 110 (hopMyJie

= 5 gqbLllg, 5 541107 -3530-5900" -2
384 @,E,J] 384 085-2400-2,79 -10°

=10,6;mm <1, /200 =5900/200 =29,5mm.

[Iporu6, moacuuTaHHBIA Ji1 OAJOYHOH CXEMBl ONMUPAHUSA, MEHBIIE
MpeeNbHO JOMyCTUMOro. [lo3ToMy HeT HeOoOXOAWMOCTH YTOYHSATH 3HAUYCHUE
mporuda IUIMTEI C YYETOM OIUpPaHUSA 10 TPEeM CTOPOHAM W 3alleMJICHHS Ha
ornopax.

IIpumep 10. MoHonuTHAs MIMTa NEPEKPHITHS CIUIOIIHOTO CEYEHUS,
3ameMIIeHHas o TpeM CTopoHaMm (puc. 55).
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Puc. 55. CxemsbI k mpuMepy pacdeTa MOHOJIUTHOMN TUTUTHI TIEPEKPBITHS

Hcxoonvie dannvie. Ilnuta TonmuHOR 13 cM B KOHCTPYKTHBHOM stueiike 6 X
6 M cOOpHO-MOHOJIMTHOTO 37JaHUSI C BHYTPEHHHMH CTEHaMH M3 MOHOJHMTHOTO



OeToHa M HaBeCHBIMHU (DacajHbBIMK TMaHesIMH. [1uTa mepekpsiTus GopMyeTcs B
€/IMHOM [MKJIE€ C BHYTPEHHHMMH CTeHaMH. BHYTpeHHHE CTEHbI W ILIUTY
MEPEeKPBITHS U3TOTABIMBAIOT U3 TSHKEJIOro OeToHa Kilacca 1o mpoyHocT B15.

PacueTHas cxema IUTHTHI: TUTHTA 3alIEMJICHA 110 TPEM CTOPOHAM U HE UMEET
OTIOPHI TI0 YETBEPTOH CTOPOHE.

Pacuernsie nponers! mmThl: [; = 6000 — 160 = 5840 mm; /> = 6000 - 80 =
5920 MM.

CoortHotienue cTopoH mwiuthl A = L/l; = 5920/5840 ~ 1 < 1,5 — muta
paboTaeTr Ha M3rHO M3 TNIOCKOCTH B JIBYX HAIpPaBIICHHSX.

PaGoune BBICOTHI ceueHus MInThL: hg = 160 - 20 = 140 Mm; hg; = 160 - 25 =
135 mm.

YHauduiupoBaHHble HAMPY3KH HA TUIATY:

6e3 yuera cobcTBeHHOrO Beca p = 4,5 - 107 H/mm%; p, = 3,6 - 107, p;=2,4
- 107 H/mm?;

¢ yueToM cobcTeeHHoro Beca g = 0,16 - 2500 - 9,8 =4 - 10° H/Mm* =4 -
107 H/mm?.

PacyerHbie Harpy3ku ¢ y4eToM KO3 (UIMEHTa HAISKHOCTH 10 Ha3HAYCHHIO
va=0,95:

g=0,95(p +1lg) = 0,954,5° + 1,1 - 4 - 107) =845 - 10° H/mm>;
gn=0,95(p, + ) = 0,95(3,6 - 10°+4 - 10%)=7,22 - 10° H/mm?;
=095+ g)=00952,4 - 10°+4 - 10%) =61 - 10° H/mm’.

PacuerHble XapaKTepUCTHKH OCTOHA U apMaTYPHI.

Jns tsoxenmoro OeToHa kitacca B15 ecrectBenHoro tBepaenus: R, = 8,5 - 0,9
= 17,65 MIla; R,,= 0,75 - 0,9 =0,675 Mlla;

MpU pacyere MPOTruOOB IUUTHI Ry = Ryer = 11 MIla; Ry = Rppser = 1,15
MIla; E, =23 - 10° MIIa.

XapakTepuCcTUKa apMaTyphbl:

CTepXHH Tepuoamaeckoro mpodmst kracca A-11I mmamerpom 6 — 8 MM —
R, =355 MIla; Ry, = Ryser = 390 MIla; E, =20 - 104 MIla;

MPOBOJIOYHAS apMaTypa MEepHOAHYECKOro mpod st kiacca Bp-1, muamerpom
4 MM — R, = 370 MIla; R, = Ry,r = 405 MIla; E;, = 17 X 104 MIla;

nuametrpoM SMM — R = 360 Mlla; R, = R = 395 MlIla; E, = 17 - 104
MITa.

Hazpyska obpazosanus mpewjur 6 ONOPHLIX U NPOSIEMHOM CEHeHUAX NIUMbl

ITo tabn. 13 mpu A =1: 2% =33, 2% =472, a% =4,8;

Gerer = 3,3(160° - 1,15)/5840% = 2,85 - 107 H/mMm* < g;
Gere2r = 3,3(160% - 1,15)/5840% = 3,62 - 107 H/mm’ < g,;
Geres = 3,3(160° - 1,15)/5840° = 4,14 - 10° H/mm* < g,,.

B mmTe B OMOPHBIX M MPOJIETHOM CEYCHUH O00pa3yroTCs TPEUIMHEI, TOT/AA
IIpY HA3HAYEHUHU apMaTypbl NOJDKHBI YIOBIETBOPATHCS YCIOBHS. B ONOPHBIX
CCUCHUSAX dyi = dyere, B MPOTCTHOM ceueHuU 0,5(ay + a) = ay o

MoMeHT, BOCITPHHUMAEMbIH CEUeHUEM IUIUTHI TP 00pa30BaHUM TPEIIWH Ha
qHy b =1 M,

Mere = (bW Runser)/3,5 = (1000 - 160* - 1,15)/3,5 =8,41 - 10° H- mm.
Tpebyemoe cedeHrne apMaTyphI UL BOCTIPHSTHS M
Ay = Mo (Ribh) = (8,41 - 109/(7,65 - 1000 - 140%) = 0,056; m = 0,97;
yere = Merd (Rimih,) = (8,41 - 109/(355 - 0,97 - 140) = 173 Mm%

Pacuer Hecymieli cnocoOHOCTH TUIMTHL. [IpH OJHOCTOPOHHEM CONPSIKEHHH
MEPEKPHITUsI C HECylleil CTeHOW OmopHas CeTKa aHKepyeTcs IIOIepeYHbIM
CTEpKHEM, 3aBEICHHBIM B TOJIIY CTEHHI Ha IIyOuHY /. = 120 MM, TOT:

MTOBEPXHOCTD BhIKANbIBaHNUA Ha JuHE b = 1000 MM



s=2l,b=2-120 - 1000=24 - 10° Mm%
PACTATHBAIONIEE YCUITHE, BOCIPHHAMAEMOE aHKEPOM,
Nan = 0,5sRy=0,5 - 2,4 - 10° - 0,675=10,81 - 10° H.

MakcuManbHOE yCHIUE, BOCIPHHUMAEMOE aHKEPOM,

Man = 0,9,5,= 0,9 - 0,81 - 10° - 140 =10,2 - 10° H- mm;
TpebyeMoe apMUPOBaHUE I BOCIPHATUS MOMEHTA My,

A,= (10,2 - 109/(7,65 - 1000 - 140%) = 0,068; 1 = 0,965;

Grn= (10,2 - 10°/(355 - 0,965 - 140) = 213 mni>

[TnuTa paboTaer ¢ TpenMHaMy MO OMOPHOMY cedeHuto. [lnomans apmaryps
moadupaeM M3 yCIOBHH

m < Ma (a5 < Aym);

m; = M@ s = dsere).

[Mpuaumaem nposonoky auamerpom 10 MM ¢ marom 100 MM w3 cramm
xnacca Bp-I (a 5; = 196 Mm?).

MoMeHT, BOCIPHHEMAEMbIil CeUeHUEeM IUTUTHI Ha JAHHOM onope, m 1 = R
(ho - 0,5Rsa s 1/Ryb) = 360 - 196(140 — 0,5 - 360 - 196)/(7,65 X 1000) = 9,55 -
10° H - mm.

IlonepeuHslii aHKEPYIOLIMI CTEP)KEHb HAa3HA4aeTcs B 3aBUCHUMOCTH OT
ycuiud, mpuxoadmerocs Ha OAuH HpO}IOHBHBIﬁ CTCPIKCHb OHO];)HOﬁ CCTKH,

L m _ 9,55 10° 0501
Man = L OSRa| o( 10, 05360196 =
TR 7,65 1000

AHKepyIOmHi CTep>)kKeHb IPUHIMAaeM JHAMETPOM 8 MM M3 CTallk Kiacca A-
1.
Hecymuryto criocoOHOCTH IIIUTHI OnpeessieM 1o Gopmyite

_24(2M1 +M,+ M, + M1’+MH)
- 1P(6L,- 1) '

q

Mo tabm. 11 3amaeM KO3(pPHUIUEHTH paclpeneNeHnusT W3THOArOIINX
MOMEHTOB

Wi =mym; = 0,15; Y, =mim; = 1,5; Yu = my/yyim; = 2;

8,45 - 10° = [24(2m, - 5,92 + 0,15m; - 5,84 + 1,5m, - 5,92 +9,55 - 10° - 5,92
+0,3m, - 5,84]/5840%(6 - 5920 - 5840),

OTKyJa
m; = 12,84 - 10° H-Mm, Torna tpe6yeMoe apMHPOBAHHE TUIHTHI

A,= (12,84 - 109/(7,65 - 1000 - 140)* = 0,086; n = 0,955;
a5 = (12,84 - 10°)/(355 - 0,985 - 140) = 270 mm>.

[IpUHATBIM  COOTHOIICHUSM 1, COOTBETCTBYIOHIMX KO3 (UIMECHTaM
pacnpeenenus apMarypel: as> = 270 - 0,15 = 40,5 Mm%, a,; = 270 - 1,5 = 405
MMZ; =270 - 0,15 - 2 =81 mm>.

ApMHpOBaHHUE IUTUTHI B IIPOJIETE IPUHUMAEM BJIOJIb /; 3 CTAIHM TUaMETPOM 6
MM, knacca A-III ¢ marom 175 MM (a,; = 287 mm?); Bions [, m3 cranm
nmameTpoM 5,5 MM, kmacca Bp-1 ¢ marom 200 MM (a,, = 63 Mm?). Vcnoeue
0,5(as; + as2) = ascrc BEITIONHSCTCS,

Ha omopax a,; = 402 Mm%, a ;= 196 MM?,

YCIIOBHE ds; = dy cre BHITIOTHSICTCS.

IIpoBepka Hecymel CIIOCOOHOCTH TUTATHI IIPU TPUHITOM aPMHPOBAHUU:



0,5 -355 -287
7,65 -1000

m;=13,56 - 0,15=2,03 - 10°H - mm;

m; =355 -287[140- =13,56 -10° H -mm;

0,5 -355 -402
7,65 -1000

m; =355 -402[140- =18,65 -10° H -mwm;

m7=9,55 - 10°H -Mm; my=2,03 - 2=4,06 - 10°H - mm;

_ 24(2 -13,56 5,92 +2,03 -5,84 + 18,65 -5,92 + 9,55 5,92 + 4,06 -584)10°
N 5840%(6 -5920 - 5840) N
=8,6 -10° H -mm® >845 10 H -mm’.

q

[IpodHOCTE TUIUTHI OOECTIeYeHA
Pacuem no packpwimuio mpewun HOPMaJIbHBIX K MPOAONBHOW OCH
MPOU3BOJIUM TI0 (POpMyIIe

ZS 20(3,5- 100u)¥d <a,, =03mum.

)

acrc = 5(;0[77

1. B omopHOM ceueHUHU
Gore = 2,85 - 10° H/mm* < ¢;= 6,1 - 107 H/mm?;

196

© =196 v (Bp-I) gt =0
o e (Bp-D) 4 =7600 140

=0,0014 > u =0,0005.
OTHOCHUTEIbHAS BBICOTA C)KAaTON 30HBI IPH 00Pa30BaHNH TPEIINH

RS ser 395
£, =01+ 0,5 =0,1+0.5 0,0014=== =0,125.

b,ser

Hampspkenus B apmaType INpu JCHCTBUM Harpy3kd, COOTBETCTBYIOLIEH
MOMEHTY 00pa30BaHHs TPEIIHH,

Osser = Merdd[(1 - 0,58h,a 1] = 8,41 - 10%[(1 - 0,5 - 0,125)140 - 196] = 327
MIla.

Hpe[[enLHaH HECcylias CIIOCOOHOCTD IIIUTHI
qser = qRS,xyr/Rb,xer = 896 . 10’3 . 390/355 = 9,45 . 10-3 H/MM2

HaHpH)KeHI/Ie B CTCPKHAX apMaTypbl
O;s = Ogsser = (Rs,ser - ().-sx.)'et')(ql - qcn‘)/(qser - qcrc) = 327 + (395 - 327(6,1 - 2,85)1073
/(9,45 - 2,85)10° = 360 MITa, Torna
a, =1-1,58-1,2(360/17 -10*)20(3,5- 100 -0,0014)3/5 =0,46 > a

cre,2 2

rae 0 = 1 — mig u3rubaemMbIx 3aeMeHToB; @ = 1,6 — 15u=1,6 — 15 X 0,0014

= 1,58 — xo3}pdunueHT, YYIUTHIBAIOUINA MPOJOIDKUTEIBHOE JeHCTBUC
Harpy3KH.
n = 1,2 — mnpu TUpOBOJIOYHON apMmarype MEPHOIMYCCKOro MPOQHIIs.

KoppekTupyem BeTHUNHY PACKPBITHS TPELIMHBI C YI€TOM pabOThl PACTSHYTOIO
06eToHa Haja TPEUIMHAMH.

MoOMEHT, IpH KOTOPOM DPACTSHYTHIH OCTOH HaJ TPEIIMHAMH MpPaKTHYECCKU
BBIKJTIOUAETCS M3 PAOOTHL, M, = Mee + YO Ryser = 8,41 - 10°+ 0,13 - 1000 -
160* - 1,15=12,24 - 10° H-mm%, o = (15ua)/n = (15 - 0,0014 X 7,39)/1,2 =
0,13; a=E/E" =17 - 10%23 - 10°=7,39.

MoMmeHT, IeHCTBYIOIINN B CEYEHUU TUIUTBI OT Harpy3KH ¢,

m; = Meye + (mser - mcrc) (Q/ = qcru)/(qxer = q(‘n‘) =



oo (6:1- 2,85)107
(9,45- 2.85)107°

Tae My = m 1Ryse/Ry = 9,55 - 10° - 395/360 = 10,48 - 10° H- mm.

=8,41-10° + (10,48 - 8,41)1 =943 -10° H -mm,

Koaddunment, yunteiBaromuii ypoBeHb HArpy>KeHUS IUTUTEHI,

m-m, m, _ (943- 841)10° 12,24 -10°

crc o

L= = . =0,388.
b m - m, m (12,24- 8,41)10° 8,41 -10° ’

KoadhdunmenT, yautpiBatonuii JMUTENTbHOCTh NSHCTBUS HATPy3KH,
@i =1,8mq/m =18 - 8,41 - 1059,43 - 10°= 1,6.

Koadpduuuenr, yuuteBaromuii paboTy pacTSIHYTOrO O6eroHa Hax
TpeIInHaMH,

@ = @uqu = 0,388 - 1,6 = 0,62, Torna BeIMYMHA PACKPBITUS TPEIUUHBI dcoc =
0,46 - 0,62 = 0,285 MM < dco.2 = 0,3 MM.

OmnpenenieHne NIMPUHBI PACKPBITHSI TPEUIMHBI B OCTAJIBHBIX OIOPHBIX
CCUCHHAX MIPOU3BOANTCS aHATOTUYHO NPUBEICHHOMY pacdeTy.

2. B mponeTHOM ceueHUH:
Geore =414 - 10° H/Mm® < ¢, = 6,1 - 107 H/mm?;

apMmatypa aquameTpom 8MM u3 craiu kinacca A-III ¢ marom 175 mwm a,; = 287
MM2, a;,= 63 MM2;

287 N 63 B
100 -140 100 -135)
=0,5(0,00205 + 0,00047) =0,00126 > u_. =0,0005.

u =0,5(u; + 1) =0,5

OnpeaenﬂeM BCJIIMYUHBI:
ho=0,5(ho + hop) = 0,5(140 + 135) = 137,5 mm;
a,= ubh, = 0,00126 - 1000 - 137,5 = 173,3 Mm%
_WE,+wE, 0,00205-20 -10* +0,00047 -17 -10*
s w o+ 0,00205 + 0,00047
=19,44 -10* MIla;

E

Aulel,ser + Au2Rs2,ser _

s,ser

W+
0,00205 -390 + 0,00047 -395
- =390 MITa;
0,00205 + 0,00047
nd’ +nd: 578 +5-4
d=—t1—>%== =6,78mm.
nd, +nd, 57 8+54 A
OrnpenensieM
E=0,1+0,5 - 0,00126 - 390/11 = 0,122;
_ 8,41-10° 376 MITa:
Cee T(1- 05 0,122)137,5 1733 @
(6,1- 4,14)107
0, =376 + (390 - 376) =381 MIla;

(9,45- 4,14)10°°



ol = 1,6 - 15 - 0,00126 = 1,58; n = 1 — npu crep>kHeBOH apmaType

Lzo(’_)’ 5
19,44 -10** ’

=0,3mm. Koppekrupyem

neproadeckoro npoduns, rorma a,.. =1 1,58

- 100 x0,00126)3/6,78 =0,39 <a

BCJIMYMHY PACKPBITHA TPCHIUHBI C YUYCTOM paGOTLI pacCTAHYyTOI 0O OeroHa Hanq
TpeHIMHAMH1

m,= 8,41 - 10°+ 0,16 - 1000 - 160* - 1,15=13,12 - 10° H- mm;
w=15-0,00126 - 8,45/1=0,16; a=19,44 - 10*23 - 10’ = 8,45;

0,5-390 -173,3
11 -1000

cre,2

m,, =390 .17393 137’5_ :9,09 '106H MM,

o° (6,1- 4,14)107°
(9,45- 4,14)10°
=8,73 -10° H -

m, =8,41 -10° + (9,09 - 8,41)1

_(8,73- 8,41)10° 13,12 -10°

L= =0,106;
P (13,12 - 8,41)10° 8,41 -10° o
8,41 -10°
@, =1, m =1,73;¢, =0,106 -1,73 =0,183,

Toraa de. = 0,39 - 0,183 =0,071 mm < 0,3 mMm.

[Iporn® mmTH OmpenensieTcss B CepeAWHE IPOoJieTa CBOOOIHON CTOPOHBI.
Ipu ¢, = 6,1 - 107 H/mM* > g, = 4,14 - 107 H/mm?;
J= fere T (feor — fere) (@1 — Gere)/(Gser — Gere).

[Tporu6 miauTe! epes; MOMEHTOM 00pa30BaHUs TPELIUH B IIPOJIETE

o (pb2Rbtserllz _0’34 2’ 1915 58402
Eh — 23:10° 160

=724 mm,

.f;rc :[))

rae @»; = 2 — JJIs y4eTa BIWSHUS JUIMTENbHON monizydyectu Oerona, ° = 0,34
(cMm. Tabun. 13).

[TporuObl MIMTHI B MPENEIbHOM COCTOSHHM OINpeNelisieM Kak JUls IUIHTHI,
3aIEMIICHHON M0 KOHTYPY C COOTHOIICHUEM CTOPOH [; : 20, A" = 2L/, = (2 -
5920)/5840 ~ 2,

R I’
fger 2091410 s,ser 1 + 099MES
: hE. EE,v
390 -5840° [ - 0,9 -0,00126 -19,44 -10*
137,5 19,44 -10* 0,122 23 -10° 0,15

1

]771772 =0,141 -0,49 X

]1,2 1,05 =63mm,

rzie 0 — K03 PUIMEHT, yUYUTHIBAIOIINI CTETIEHb 3aleMJICHUS IUIUTHI B OIIOPHBIX
CCUYCHUSX, ONIPEHCISACTCA IIpU Y < 1

Wi = m/m; = (18,65 - 10°)/(13,56 - 10° = 1,375;
Wi=mim=(9,55 - 109/(13,56 - 10°) = 0,7.

W3 yemosust oy + ¢ 'y < Y+ 3 npuHEMaeM
Y+ yYu=yr+yw7=137+0,7, Torna

0=1/(1+0255y) = 1/[1 +0,25(13,75 + 0,7 + 13,75 + 0,7)] = 0,49;

v = 0,15 — k03¢ punneHT, XapakTepu3yOUHi yIpyromiacTHIecKoe COCTOSHHIE
oetoHa ckaroit 30Hel, N1 =1+ 022 — 1)=1+022 -1 —1)=1,2 —



KO3()(DUIHUEHT, YYUTHIBAIONINM YBEIHUEHHE MPEAETBHOTO MPOrubda y CeperHbI
CBOOOMHOTO Kpas IJIATHI, 3aIEMJICHHOMW M0 TpeM CTOpoHam mpu A > 0,5; 1, =
ho/(hor - 0,7) = 14/(14 — 0,7) = 1,05 — ko3bbUIHEHT, YYUTHIBAOIINI
BO3MOYHBIE OTKJIOHEHUS B TOJIIIMHE 3AIUTHOTO CJIOS apMaTypH;

(6,1- 4,14)107°
(9,45- 4,14)10°°

f =724 +(66- 7,24) =28,90m < £, =30mm.

KecTkocTh TIIUTH 0OEcIIeueHa.
7. KPBIIIINA
KoncTpyknun kpbim

7.1. KpbIu >KUIBIX 3aHUH PEeKOMEHIyeTcs MPOSKTHUPOBATh YePAAYHBIMU C
MPUMEHEHHEM COOPHBIX JKeNIe300€TOHHBIX dyeMeHTOoB. Jlns 3maHuii mMeHee 5
dTaXel 4YepHayHble KPBIIM JOIMYCKAaeTCs MPOSKTUPOBATh CKaTHBIMU C KpPOBIIEH
M3 HITYYHBIX MaTCpHUAJIOB.

Bxon Ha dYepmak M BBIXOJ Ha KpBIIy PEKOMEHIYETCS YCTpauBaTh W3
JIECTHUYHOM KIIETKH Yepe3 HecropaeMmylo IBepb pazMepoM 1,5 X 0,8 M. Bxon Ha
Yyep/aKk pPEeKOMEHJYeTCs IpelyCMaTpuBaTh B KKIOH CEKUWU 37aHus, a BBIXOJ

Ha KphIly — M3 pacuera oauH Beixoq Ha 1000 M?, npu 3TOM B TOPUEBBIX
CeKIMSIX BO BCEX CIy4asx pPEKOMEHIyeTCs MpeaycMaTpuBaTh BBIXOABI Ha
KpBIILY.

7.2. YUepnauHbie xkene300€TOHHBIC KPBIIIN OAPA3ACIIIOTCS:

10 TETNIOBOMY PEXKUMY depJlaka — C XOJOIHBIM (B TOM YHCIIe OTKPBITBIM) U
TEIUTBIM YepIaKoM;

o0 CrIoco0y yOaJleHHs BO3IyXa W3 BBITSHKHOM BEHTWILAIMM 3[aHUS — Ha
KPBIIIA ¢ BBIOPOCOM BO3JyXa U3 BEHTHIIAIUHM HAPYXKY (XOJIOJHBIA 4YeplaK)  C
BEIOPOCOM BO3/AyXa W3 BCHTWIAIMHA B YEpIayHOC MPOCTPAHCTBO (TCIUIBIH U
OTKPBITHIH YepaaK);

MO0 KOHCTPYKIMH TIOKPBITHS — W3 JKelne300eTOHHBIX ImuT  (6e3
TETUION30JISIINH WIN YTETIIEHHBIX IUTUT) TOKPBITHS;
MO BHUJIY KPOBJIM — pYJIOHHbIE W OE3pYJIOHHBIE C 3alIMTHOH MacTUYHOMN

(okpacouHoit) runpon3osHei wu 0e3 Hee (Ipu aTMochepoCcTORKOM OeTOHE).

B kpemme ¢ xosionHBIM 4YepaakoM (puc. 56) BHYTpPEHHEE MPOCTPAHCTBO
BEHTWJIMPYETCSl HAapYXXHBIM BO3JyXOM 4epe3 OTBEpCTHSl B CTEHAX, IUIOMIAdb
CCUCHHMST KOTOPHIX TIPH JKeJIe300€TOHHOM ITOKPHITHH JTOJDKHA OBITH HE MeHee: B |
n Il ximmmarunueckux paiionax — 1/500, B III u IV — 1/50 rmuromanu
MEepeKpHITUs. B Kpbllle ¢ OTKPHITBIM YepAakoM IUIOUIA]b BEHTHIISIIMOHHBIX
OTBEPCTHH B CTEHAX OINpPEAENIACTCS TEIUIOTEXHUYECKHM pacdeToM IO 3UMHHM H
JIETHUM YCJIOBHSIM JKCILTyaTal1H.
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Puc. 56. Cxema KpbIIK ¢ XOJIOJHBIM Y€PIaKOM

a — TIOKPBITHE C PYJIOHHOHN KPOBJIEH; 6 — TIOKPHITHE C OE3PYIOHHON KPOBIICH



1 — xene300eTOHHAs KPOBENIbHAS TTAHEb O] PYJIOHHYIO KPOBIIO; 2 —
JKeJe300eTOHHAsT KPOBEIbHAS MTaHeNb ¢ 0e3pyTOHHONW KPOBIEH; 3 —
KeJIe300€TOHHBIN BOIOCOOPHBIH JIOTOK; 4 — OMOpHAsl MaHeIb; 5 — MMaHeIn
MEPEKPBITHS; 6 — CIIOH YTEIUIUTEIIS C 3allIUTHBIM CJIOeM; 7 — MPUTOYHO-
BBEITSDKHBIC OTBEPCTHS B CTeHaX; § — OJIOK BEHTHIIAIMOHHBIX KaHAIOB; 9 —
YTCIUICHHBIH MaTpyOOK BHYTPEHHETO BOJIOCTOKA

IIpu ckaTHON KpOBIIE M3 IUTYYHBIX MAaTEpHUANOB UYEPAAYHOE MPOCTPAHCTBO
BEHTWJIMPYETCS 4Yepe3 3a30pbl MEXAy ero Jjucramu, nodromy B [ um 1l
KJIMMAaTUYEeCKUX palOHaX BEHTHJIAIMOHHBIE OTBEPCTHS JOMYyCKAaeTCs YMEHbIIATh
10 0,01.

[Ipu Kpelie ¢ XOJOAHBIM OTKPBITHIM YepAakoM (puc. 57) TEIUIOM3OISIH
YKJIABIBA€TCS MO IUIUTAM YEPAAYHOrO MEPEKPHITHS. TEennOU30SIHUOHHBIA CII0M
0 TIEPIMETPY YepAaKa Ha MHUPHUHY He MEHee | M peKOMEHIyeTCs 3alluiaTh OT
YBIa)KHEHUS. BEHTUISALIMOHHBIE MIAXTHI M BBITSDKKU KaHATU3ALMOHHBIX CTOSKOB
IPU  XOJIOMHOM 4YepjAake JOJDKHBI OBITh YTEIIEHBI BBINIE YEepAadHOTO
HEPEKPHITUSL.

al 6)
-
T
_— —
_ g 2
1—1-‘-31 1 1 5 - Ly
T‘r—ﬂ?g_ h-,r'?_‘_-_’“_ﬁ_.____ —
[‘__________'_"——-—-__]-
s 6 5] B - ;§; %
- & A
\] ] A g
B e - o Gl e e = Pt e S PR A,
I Eai
I Lt
- -

L)
O
Puc. 57. Cxema KpbIlIU C OTKPBITBIM Y€PIAKOM

a — TIOKPBITUE C PYJIOHHOM KPOBJIEH; 6 — TIOKPBITHE C O3PYIIOHHOM KpOBIIEit

1 — xene300eTOHHAst KPOBENIbHAS [TAHENb MO PYJIOHHYIO KPOBIIIO; 2 —
Kele300eTOHHas KPOBeJIbHAS MaHeNb ¢ 0e3pyJIOHHON KPOBJIeH; 3 —
XKeNe300eTOHHBIN BOIOCOOPHBII JIOTOK; 4 — IMaHeTH HePeKPhITHS; 5 — OIOpHas
MaHeNb; 6 — OTOJIOBOK BEHTWJISILIMOHHOTO OJI0Ka; 7 — BBITSIKHAS
BEHTWIALMOHHAS IaxTa; § — BEHTWINPYIOIIEE OTBEPCTHE B HAPYKHOU CTEHE; 9
— CJIOW YTEIIUTEIIS C 3alUTHBIM cioeM; /() — yTensIeHHbII maTpyooK
BHYTPEHHETO BOJOCTOKA

B xpsblme ¢ TemneiM ueprakoMm (puc. 58) ueprnauHoe MPOCTPAHCTBO,
uMerollee yTerjeHHble ()pU30Bble HAPY>KHBIE CTEHBI M YTEIIEHHOE KPOBEIBHOE
HOKPBITHE, 000rpeBaeTCs TEIUIBIM BO3AYXOM, KOTOPBIH NOCTYNAaeT U3 BBITSHKHOM
BEHTWISIMU Joma. Jyig ynaneHus BO3JQyXa M3 uepAayHOro IPOCTPaHCTBA
CllelyeT NpeNyCMaTPUBATh BBITSDKHBIC LIAXTHI 110 OZHOM Ha KAKAYHO CEKLHIO.
UYepmauHoe MPOCTPAHCTBO CIIEAYET IOCEKIMOHHO pa3fiesiiTh CTEHaMH Ha
M30JIMPOBAaHHBIE OTCEKH. JIBepHBIE TNpoeMbl B CTEHax, OOecHeyHBaroUIe
CKBO3HOM MPOXOJ MO YephaKy, JOJDKHBI MMETh YIUIOTHEHHBIE NPHUTBOPHI. Jliist
3allUThl BBITAXKHBIX BCHTUIIINUOHHBLIX IHAXT OT aTMOC(bepHI)IX 0CaJIKOB IIpU
XOJIOJTHOM UepaKe PEKOMEHAYETCsl YCTaHABIMBATh HaJl HUMH 3alUTHBIC 30HTHI.
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Puc. 58. Cxema KpBIIH C TEIUIBIM YepIaKkoM
a — TIOKPBITHE C PyJIOHHOM KPOBIIEH; 6 — MOKPBITHE ¢ Oe3pYIIOHHOM KpOBIEH

1 — nerxo0GeTOHHasI TAHENb MTOKPBITHS 1101 PYJIOHHYIO KPOBIIIO; 2 — TO XKe,
J0TKa; 3 — NBYXCIIOMHAS MAHETh TOKPBITHS ¢ Oe3pYIIOHHOM KpOBIEH; 4 — TO
ke, JIOTKa; 5 — OINOpHas MaHelb; 6 — MaHeI! NEePEeKPhITUs; 7/ — CIUIOIIHbIE

Hapy>XHbIE CTEHBI; § — OTr0JIOBOK BEHTHJISILIMOHHOTO OJI0Ka; 9 — BBITSHKHAS

BEHTWIAIMOHHAS 11axTa; /() — 3alUTHBINA 30HT; /] — BOIOCOOPHBIH moanoH; /2
— BHYTPEHHUI BOJOCTOK

Kprimm ¢ X0momHBIM YepIakoM pa3pemacTcs MPUMEHSIH B JKAJIBIX 3TaHUSIX
m060# 3TakHOCTH. KpBIMK ¢ TEIUTBIM 4epIakoM PEeKOMEHAYeTCs NMPHMEHSTh B
37aHUSX BEICOTOH 9 U Oosee 3Takel.

JloImycTUMOCTh IPIMEHEHUSI KPBIII C TEIUIBIM YepJaKOM B 3TaHUSX BBICOTOM
MeHee 9 3Taxeld He0OXOIUMO 000CHOBATh TEXHUKO-IKOHOMHUCCKUM PaCUCTOM.
B 3manusx BBICOTOI MEHee 5 3TaKel KPBIIIU C TeIUIBIM YePIaKOM MPUMEHSThH HE
PEKOMEHyeTCS,

Bentunsiuonnsie OJ0KM C KaHajdaMH, OPOXOJSAIIMMU Yepe3 uepluak C
BBIITYCKOM BO3[yXa HapyXy, JOJDKHBI OBITh BBIIIEC YPOBHS MOKPHITHA HE MECHEE
yeMm Ha 0,7 M (pu ykinone kposiu 10 10 %).

B kppimiax ¢ BBIOPOCOM BCHTWJIHPYEMOT'O BO3AyXa B depaadHOE
MIPOCTPAHCTBO, BBIIOJIHSIOIIEE (YHKIMM ~ BEHTHAIMOHHOW  Kamepsl
CTaTHYECKOTO JIaBJICHHUS, BBITSDKKA OCYIIECTBIISICTCS YEPe3 BBITSDKHBIC IIAXTHI, a
MpPU KPBIIAX C OTKPBITHIM YEPJAaKOM — TaKKe BEHTWIMPYIOIIME OTBEPCTHUS B
(hpHU30BBIX CTCHAX.

XKene300eTOHHOE MOKPBHITHE YEPAAYHON KPBIIIA COCTOUT M3 CKATHBIX ILIUT,
00pa3yronmx HAKJIOHHBIE IIOBEPXHOCTH M CTOKa aTMOC(PEpHBIX BOJ, H
JIOTKOBBIX IUIUT, CIY>KaIllUX A7 cOopa M OTBOAa aTMOC(EPHBIX BOJA B CHCTEMY
BHYTPCHHETO BOJIOCTOKA.

[MuprHy OTKPHITOH YaCTH JIOTKOBHIX IUIHT PEKOMEHIYETCsS NMPHHAMATh HE
MeHee 0,9 M, a pacCTOSHHE MEXKIY €€ HH30M M YEPIAYHBIM MEPEKPBITUEM HE
menee 1,2 m.

IIpn kpplliax C BHYTPEHHUM BOAOCTOKOM BOJOCTOYHBIE BOPOHKH
peKOMeH}IyeTCH yCTaHaBHI/IBaTI) B JIOTKOBBIX IIJIMTAaX HOKpI)ITI/IH HC MCHEEC O}IHOﬁ
Ha KaXXIYI0 CEKINI0. BOIOCTOUYHBIE CTOSKH M MAaTPyOKH B MpeAesiax XOJOIHOTO
yepJaka CIeAyeT YTeIUITh. B MalOdTaXHBIX 3JaHUSAX NPU  HAPYKHOM
HEOPTraHM30BAHHOM BOJIOCTOKE (B 3aHUSX BBICOTOW | — 2 3Taka) HEOOXOAMMO
3MaHWE pa3MeIaTh C OTCTYIIOM OT KPacHOW JIMHHHM Ha 2 M, C YCTaHOBKOW
KO3BIPHKOB HAaJl BXOJaMHU U OaJKOHAMH.

7.3. KpoBnu u3 IITyYHBIX MATEPUAIOB PEKOMEHAYETCS BBINMOJIHATH W3
aC6eCTOHCMeHTHBIX JINCTOB, qepenm{m NN )IpyFI/IX AHAJIOTUYHBIX MaTepI/IaJ'IOB.



PynoHHass KpoBNS BBINOJHSETCS M3 CIOEB PYJIOHHBIX KPOBEIBHBIX
MaTepualoB, KOTOpbIe HAKIECHBAIOT HAa JJIEMEHTHI MOKPBITHS B IOCTPOECUHBIX
YCIIOBHSIX.

JIIsl pYJIOHHBIX KpOBENb PEKOMEHIyeTcsl MpUMEHATh pyoeponas! mo I'OCT
10923—82 (pyOepomn KpOBENBHBIA C KPYIMHO3EPHUCTOH IMOCKHINKOH, pyOepons
MOAKIAOYHBIA C TBUICBUJHOM WM MEJIKO3EPHUCTOH IIOCHINKOM), INepramuH
kpoBenbHBIN (TOCT 2697 — 83), crexnopydepoun (IOCT 15879—70),
py6epoun HamasisgeMmsbrit (TY 21-27-53—76), uzon pynounsiii (I'OCT 10296—
79) u pylOHHBIE CeTYaTble CTEKIOTKAHU U3 OECIEIOUHOrO CTEKIA.

JUisi  HakIeHKH KpPOBEIBHBIX MATEPUAOB PEKOMEHAYETCS MPUMEHSTH
ropstanie OutymHbIe KpoBenbHble MacTHKH (['OCT 2889—80).

HuxHuii cioit pyJlOHHOM KpOBJIM PEKOMEHIYETCS! BBINOJHATH C YaCTUYHOM
NPUKIEHKONH K OCHOBAaHHUIO, B TOM 4YHCJIE W3 HepPOpHpOBaHHOTO pybepomna
(«mplmamass  KpoBisi»). B ciydae TpHMEHEHHS  CIUIOUIHBIX — PYJIOHHBIX
MaTepHanoB PEKOMEHIYEeTCs WX TPHKICHBAaTh K OCHOBAHWIO MOJOCAMH HWIIH
naTHaMu Ha mromanau okoio 30 %. Bo Bcex ciydasx KpoBeNbHBIH KOBEp HE
cleayeT MPUKIEHBAaTh BJOJb CTHIKOB IUIMT Ha Mojoce MmupuHOH 25 cM. IIpu
UCTIONB30BAHMM B BEPXHEM CIIOE€ KPOBEIBHOTO KOBpa pybeponma c
KPYITHO3EpHUCTOM MOCHINKOI JOMyCKaeTcss He YCTpauBaTh 3aIUTHOTO CJIOS W3
rpaBus B | — III knmumaTudeckux pailoHax.

YKJIOH pyJIOHHOM KPOBIHM Ha CKaTax peKOMEHIyeTcs NPUHUMATh HE MeHee 2
%, B 10oTKax — He MeHee 1 %.

PynoHHyr0 KpoBIo He pekoMeHyercst mpuMensaTs B | n IV knmmarndecknx
parioHax.

B xpeime ¢ 6e3pysioHHON KpoOBJeH 3allMTHBIE (YHKIWHU BBIOJHSET OCTOH
KPOBEJIbHOM MaHENH, 3allMIICHHbIH T'MIPOMAacTUKaMH, HAHOCHMBIMH Ha
BEPXHIOIO TOBEPXHOCTh MAHEIH, KaK MPaBHIIO, B 3aBOJICKUX yCIOBHSIX.

I'mapon30IsIIMOHHbIE 3aIUTHBIE MAacTUKH Uil OE3pYJIOHHBIX KpOBEINb
JIOJDKHBI 00J1a/1aTh aare3nei Kk 6eToHy, COXpaHATh MIPOYHOCTh M JIACTHIHOCTH B
Jiana3oHe SKCIUTyaTallMOHHBIX TeMIepaTyp B cooTBeTcTBUM ¢ TY Ha 3Tu
Marepuansl. MacTHYHBIE W OKPacOYHBIE COCTAaBBI JIOJDKHBI Y/IOBJIETBOPSITH
CICIYIONUM TPEeOOBAaHUAM: IIPOYHOCTh Ha cCxkatue He wmenee 0,5 Mlla,
creruieHre ¢ 6eronoM npu casure He Hike 1 MIla, Mopo30ocTOKOCTh HE MeHee
100 1MKIOB, BOMOHENPOHHWIIAEMOCTh MNpH AaBieHun He Menee 0,8 Mlla,
TeroycTounBocTh He HIbke 90 °C, oTHOcHuTenbHOE yuHeHue mpu 20 °C He
menee 200 %.

betoH, W3 KOTOpOro BBINONHSIOTCS TAHETW A1 OE3pYJIOHHOW KpOBIH,
JIOJDKEH YJIOBJIETBOPSITH TPeOOBAaHMSAM, YKa3aHHBIM B TaOiu. 18 g manenei c
3aIIMTHOM MacTUYHON OKPAacKOW M 0e3 IIOBEPXHOCTHOW ITMAPON3OIISIINHT.

Tabnuna 18
MuHUManbHOE 3HaUCHNE TTOKA3aTes
XapakrepucTika 0eToHa IUTUT 6eToHa
TTOKPBITHS C 3aIIUTHOH Mac- 6e3
TUYHOM OKPacKoil | ruapousonsuuu
(atMocdepocToii-
KHii OETOH)
Kmacc OertoHa mo TpOYHOCTH Ha B25 B25
cxarue
Knacc OeroHa mo mpodHOCTH Ha B:1,6 B:.6
pacTsbKkeHHe
Mapka OeroHa 1O BOJOHENPO- Wwé W38
HHUIIAEMOCTH
Mapka OGeToHa 1O  MOpPO30-
CTOMKOCTHU npu Hapy>KHON
TeMIlepaType XOJIOTHOM
naTuaHeBkH, °C:
BbIIIE MUHYC 15 F200 F300




ot MuHYyC 15 1o munyc 35 F300 F400
[HKEe MuHYC 35 7 F300 7 F500

B kpsimrax ¢ 6e3pysIoHHON KpOBIIEH yKIIOH CKaTOB JOJDKEH OBITH HE MEHee 5
%, B BOZOCOOPHBIX JIOTKax — He MeHee 2 %. KoHCTpyKuus KpoBENbHON MaHEeln
JIOJDKHA o0ecIieunBaTh B HKCILTYaTal[IOHHBIX YCJIOBUSX OTCYTCTBHE TPELIMH Ha
BEpPXHEH TOBEPXHOCTH C 3alIMTHOM OKpackod, a s TmaHened 0Oe3
THAPOU30JSIIMM — W B MOMEHT pacnanyOku usnenus. Bepxuss nuieBas
MOBEPXHOCTh KPOBEJIBHBIX ITaHENIeH HOJDKHA COOTBETCTBOBATh KaTreropuu A2 mo
I'OCT 13015.0—83 nns maHenel ¢ 3aIIMTHON OKpackoi u karteropuu Al — s
naHenei 6e3 ruAPON30IISAIINH.

7.4. XKenezo0CTOHHBIE 3JIEMEHTHl YEPHAYHOTO TIOKPHITHS (KpOBEIHHBIC
IUTUTHI ¥ TIIATHI JJOTKOB) PEKOMEH/IYETCsl IPOEKTUPOBATH C OMUPAHNEM IO JBYM
cTopoHaM. [IpuMeHeHne Hepa3pe3HbIX KOHCTPYKIMH HE PEKOMEH Ty EeTCsl.

KpoBenpHBIE TIMTBI PEKOMEHIYETCS ONMUpaTh Ha HapyXHBIE CTCHBI H
JIOTKOBBIE TUTHTBI, pacriojlaraeMble BJOJIb CpeiHel ocu 31anus. [Ipyu HapyKHBIX
HE HECYIIMX CTE€HaX B IUIOCKOCTH HapyXHBIX CTE€H pPEKOMEHIyeTcs
IpeAyCcMaTpUBaTh YCTaHOBKY »K€I€300€TOHHBIX OalloOK, OMEPTHIX Ha HECYIIHe
MOTNIEPEYHbIE CTEHBI JKHIIBIX ATAXKEH.

[MpunsTast cxema omnupaHus COOPHBIX 3JIEMEHTOB MOKPBITUS JOJDKHA
obecrieunBaTh CBOOOMY TEMIIEPATYpHBIX aedOpMalMid TOKPHITHA I €ro
yacreii. [Ipu aToM cienyer obecneynBaTh YCTOMYMBOCTh KOHCTPYKIMIA KPOBIIH.

7.5. Ilpu pynoHHOH KpOBJIE€ KPOBENBHBIE IUIUTHI MPOEKTHPYIOT € TIaJKOU
BEpXHEH MOBEPXHOCTHIO. B CThIKaX IUIMT pPEKOMEHIYeTCs MperycCMaTpUBaTh
YCTPONUCTBO OETOHHBIX IINOHOK.

IIppu pysnOHHOM KpOBJIE€ pEKOMEHAyeTCd Ha KapHH3E YKJIaAbIBaTh
npodunbHbIe OETOHHBIE KAMHH.

7.6. Ilpu Ge3pysIOHHOH KPOBJIE CTHIKM KPOBEIBHBIX IUIHT PEKOMEHIYETCS
MPOEKTHPOBAaTh ¢ OOpTOBEIMH pebpamMu BBICOTOH He wMeHee 10 cwm,
MEepeKphIBAEMBIME  OCTOHHBIMM HaIlleNbHUKaMu. B MecTax omnupaHus Ha
BOJIOCOOPHBII  JIOTOK KPOBENBHBIX IUIUT PEKOMEHIYyeTcs 00pa30BHIBaTh
KOHCOJIBHBIN cBec JUIMHOI He MeHee 30 cM co ciIMBHBIM peOpoMm 1o kpato. [Tpu
0e3pyJIOHHOM TOKPBITUM PEKOMEHAYETCS KpPOBEJIbHBIC IaHEIW ONUparh Ha
HapyXHbIe CTeHbl ¢ oOpazoBaHuMeM cBeca. [Ipm HEoOXOAMMOCTH KapHU3HBIA
y3ell BBITIOJHSETCS ¢ OETOHHBIM HapaneToM.

COopHBIE 3JEMEHTHI PEKOMEHAYETCS H3TOTOBIATH B  IEPEBEPHYTOM
MOJIOXKEHUN (IMIIOM» BHU3) M TIEPEBOANTH B pabodee MOJIOKEHUE C MOMOIIBIO
kaHToBaresiell. [lns  obOecrmedeHust TpeOyeMbIx TOKasareield OeToHa 1o
MOPO30CTOMKOCTH M  BOJOHENPOHHMIIAEMOCTH PEKOMEHJIYeTCS MpPUMEHSThH
BUOPOYJapHYI0 TEXHOJOTHIO HW3TOTOBJICHHMS KPOBEJBHBIX JJIEMEHTOB H
MpeycMaTpUBATh TEIUIOBIAKHOCTHYIO 00Pa0OTKY MO «MSTKOMY PEXUMYY.

7.7. IlIuThl TOKPBITUS KpBIL C XOJOJHBIM YEPAAKOM PEKOMEHIYETCS
MPOCKTUPOBATh B BHJIE TOHKOCTEHHBIX PEOPHCTHIX MaHeNel U3 jKele300eToHa:
pedpamu BHU3 — TP PYJIIOHHOW KpOBJIE U peOpaMu BBEpX — IIpU OE3pyITOHHON
KpoBie. TONIMMHY TOJKH KPOBENBHBIX IUIUT PEKOMEHIYETCS NPHHUMATh HE
MeHee 40 MM, a TOJIIIUHY OE3pYJIOHHOTO JOTKa — HE MeHee 60 MM.

ImTHl TIOKPBITHS TEIUIOTO YepAaka MHpH Oe3pyJIOHHOM KpOBIIE JIOJDKHBI
MMETh BEpPXHHMH KpOBENbHBIH cioii He MeHee 40 MM W3 IUIOTHOrO OETOHA U
6oproBeie pedpa BbicOTOM 100 MM. IlIMTBI pekOMEHAyeTcsi MPOEKTUPOBATH
JBYXCJIOHHBIMHU, B TOM YHCJIE C TEIION3O0JSIIIMOHHBIMY BKIIAbIIAMH.

[TUTHI MOKPBITHS TEIJIOr0 YepliaKka IoJ| PYJIOHHYIO KPOBIIO PEKOMEHAYETCs
MIPOEKTUPOBATh OJHOCIOWHBIMH M3 JIETKOrO OETOHAa, B TOM 4HCIE C
TEPMOBKJIa/IBIIIIAMH WM TPEXCIOHHBIMH.

7.8. IlmuTbl 4YepaauyHOro IEPEKPHITUS PEKOMEHIYETCs IPOEKTHPOBAaTh
AQHAJIOTMYHBIMH 110 KOHCTPYKINH MEXYITaXKHBIM NEPEKPBITHSM.

TemnorexHu4ecKn pacyer

7.9. TemnoTexHUYeCKU pacyeT TEIJIOrO 4epAaKa BBIIOIHSIOT U3 YCIOBUS
OTPaHWYEHUS] TEIUIONOTEPh  YEPJAuyHOrO MEPEKPBITHA W HEBBINAICHUS



KOHJICHCaTa Ha BHYTPCHHEW TMOBEPXHOCTH HAPYKHBIX OTPAXKICHUN MpU
COOJIFOIEHNH TEIUIOBOrO OalaHca HEOTAIIMBAEMOr0 ITIOMEIIEHHS.

Pacuer pekoMeHayeTcs Ha4MHATH C ONpPEAEJIECHUS TeMIIepaTypbl BO3lyXxa B
4yep/iaKe M0 CAaHUTAPHO-TUTHEHUYECKUM yCIOBUSIM

t"tep = ttf - At”asRnepo, (258)

rae t, — TeMiepaTypa BHYTpPEHHEro Bo3ayxa, °C; A" — HOpMHUpyeMblil epenan
TEMIEpPaTypsl y MOBEPXHOCTH MOTOJIKA, MpUHUMaeMsblil paBHbIM 4 °C; R"?, —
CONPOTHMBIIEHUE TEILIONEpeaaue 4epAauyHoro nepekpoitus, m> - °C/BT; a, —
K03 PHUIMENT TEMTOOTIauM BHYTPEHHEH TIOBEPXHOCTH orpaxaenus, Br/m?* - °C.

OnpenensoT CONPOTUBIECHHE TEIUIONEPEAAaYd IOKPHITUS MO  YCIOBHIO
TEIJIOBOTrO GanaHca

- (tp = LIRITR” .
T Gl = L) RITRY (1, )R
(tp = L)RITRS”
- A (- LRI

(259)

rae t., — TeMIlepaTypa Bo3ayxa B ueprake, °C; t, — Temrieparypa Hapy>KHOTO
BO3/yXa, "C; fe — TEMIIEPATYPA BO3AYyXa B BEHTHIALMOHHBIX KaHANAX, C; Guen
— yIENbHBIE TEINIOIOCTYIUIEHHS C BO3MyXOoM BeHTHisamud, Br/m? - °C; A., —
NIPUBEJICHHAS JI0IIA/Ib HAPYKHBIX CTEH.

3a TeMmmepaTypy Hapy>KHOTO BO3[yXa NPUHUMAIOT TEMIEpaTypy XOJIOAHOU
nATHAHEBKH. TeMrneparypa Bo3lyxa B BEHTHJISLMOHHBIX KaHAJIaX CUATAETCS Ha
1 °C BbIle TeMiepaTypbl BHYTPEHHETO BO3/AyXa. Y IENbHbBIE TETIOMOCTYIIICHHS
C BO3IYXOM BEHTWIANHH ONPENEISTIOT KaK OTHOIIECHHE TPOW3BENCHUS
HOPMATHBHOTO PacXofa BO3AyXa Ha €ro INIOTHOCTh W TEIUIOEMKOCTH K IUTOIIaan
TIOKPBITHSI.

TemmepaTypa BHyTpEeHHEH TOBEPXHOCTH TOKPBITHS

(teep B tn)
T  =f - e M 260
nokxk cep (a;IOKRZOK) ( )

JTOJDKHA OBITH HE HIDKE TMTOKa3aHHOU Ha rpaduke puc. 59.
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Pacuetnas Temneparypa Hapy>KHOTO Bo3ayxa, °0
Puc. 59. PacuyeTHble TemnepaTypbl BHYTPEHHEH TOBEPXHOCTH MOKPBITUS

Thox — OCHOBHOI'O MOKPBITUSA; Typ, — XOJOAHOI'O yHaCTKa



IIpu coOnromenun ykasaHHOro yciioBus B (dopmyny (259) BBomurcs
TEMIIepaTypa Yep/iaKa o YCIOBHIO HEBbINaACHHs KOHIEHCATa

. ZLH B Tn()KR(I:OKaZOK
tzep - 1- RnoxanOK . (261)
o &

JIeHCTBUTENIBHYIO TEMIIEpaTypy BO3IyXa B 4YepAake ONpPEACNAIOT IO
hopmye

t tRY R + 1, (A Ry + RIVRI™ + 1,0, G X<
= - ~ - > —
cep R:OKROLm + R:LpROcm + AcmROnOKRoncp +
noK nep cm
X R R"P R
nokK nep cm
+ qgeHRo RO RO

—

(262)

7.10. TemnoTeXHUYECKUH pacyeT OTKPHITOrO 4Yepllaka BBINOJHIECTCS U3
YCJIOBHS TIPEAOTBPAIICHUS BBIIAJCHHS KOHIEHCAaTa Ha TTIOBEPXHOCTh MOKPBITHS U
COONIONICHHsI  TEIUIOBOTO,  BJIAXXHOCTHOTO W BO3JAYIIHOrO,  OaNaHCOB.
Bo3nyxooOMeH depmaka ompeaesieTcss MPUTOKOM Hapy>KHOTO BO3AyXa IIO
yCIIOBHIO OanaHca Biaru

G, = G.[(d. - d,)/(d, - d,)], (263)

rae G,, G, — TpUBEACHHBIA PacXoJl HAPYKHOTO U BEHTHIISIIMOHHOTO BO3/yXa,
KI/4 - M” HOKPBITUSL; d,, ds — BIArocOAEP:KaHUE HAPY>KHOTO U BEHTUIALMOHHOIO
BO31yXa, I/KT.

JIeWCTBUTENIBHYIO TEMITEPATYPY BO3/yXa B Yep/aKe ONMPEICIISIOT U3 YCIOBHS
TeII0BOro OanaHca

[— R(’)IOKRZEPC(GGtGQH + GHtH) + ROnOKtK + RgeptH
T RIPRITC(G, + G+ R+ R
(264)

t

rae ¢ = 1,01 kJIx/kr - °C — TEmI0eMKOCTh BO31yXa.
TemmepaTypy BHYTpEHHEH TIOBEPXHOCTH TIOKPBITHS ONPEHCISIIOT 10

thopmyie
Tnok = teep - (teep - tﬂ)/(a’mK@R’mKo)- (265)
HpI/IHI/IMaﬂ TEMIIEPATYPBI  Tpox 3@ TOUYKY POCHI, HaAXOAAT pPACUYECTHOC

(HachImaroriee) Biarocoaepxkanue Bo3ayxa d, C yd4eToM BO3IYIIHOTO OajiaHca
pacCUUTHIBAIOT JEHCTBUTEIBHOE BIAr0COePIKAHIE BO3/IyXa B UepAaKe

oy = (Godo + G.d (G, + G,), (266)

KOTOPOC HC MOKET OBITE OOJIBIIE pacdYeTHOr 0. B MNPOTUBHOM Cliy4ac€ pacyeT
MMPOAOJIKAKOT 10 COBHAZACHUSA 3HAYCHUH.

Hnomazu, OTBEPCTHUHU Ha 1 m HapY>XXHbIX CTCH [JId BCHTWIALIMK Y€pAaKa
PpaCcCUYUTBHIBAIOT 10 q)opMyne

A, = BG./(3600y,v,), (267)

JUIA KOTOpOﬁ CKOpOCTb ABWIXCHHA BO3AyXa B OTBCPCTUM HaAXOAUTCA U3
BBIPpAXKECHUA

v, =vl(k, - &)/ X &, (268)
e y, — IUIOTHOCTb HAPYXKHOTO BO3AyXa, KI/M°; V, — CKopocTb Berpa, M/c; ki,
k., — adpoauHaMuyeckue KO3(D(DHUIMEHTHI i1 HABETPEHHOW M MOJBETPEHHOM

cropossl; J& — cymMMa K03(h(HUIMEHTOB MECTHBIX COMPOTUBIICHUI BO3/IYIIHOTO
[IOTOKAa; B — IIMpHUHA 31aHUs, M.



TeMmnepaTypa U BIarocoJepskaHue HApYXKHOTO BO3AyXa U CKOPOCTb BETpa
OPUHUMAIOT IO  CPEeAHMM  MHOTOJICTHMM  3HAa4eHHWsSM  3a  SHBapb.
Brnaroconepxanue BEHTHJSIIMOHHOTO BO3AyXa OINPEACISIIOT  Kak  CyMMY
BIIarOCOJCP)KaHUS HAPY)KHOTO BO3AyXa M IPHUPAIICHHS BIIArOCOICPKaHUS B
JKIJIBIX TTOMEUICHHAX, KOTOpOe NMPUHUMAIOT TPH Tazudukamum aoMoB 3,3 T/KT,
JUISL JIOMOB C BJIEKTPOIUIUTaMU — 3 T/KT.

8. OBBbEMHBIE BJIOKH

8.1. Hecymue o0beMHbIe OJIOKH PEKOMEHIyeTCs IPOSKTHPOBATh JIBYX THUIIOB
(puc. 60):

HEepBBIM  — K3  OTKPBHITOTO  CO  CTOPOHBl  HApy>XHOH  CTEHBI
HEeTbHO(POPMOBAHHOTO KOPOOYATOTO AJIEMEHTA M MPUCTABHOW MaHEeNN HapyKHOU
CTEHBI (THIIA «JICKAYUH CTaKaH);

BTOPOil — H3 OTKPBITOrO CO CTOPOHBI TMOJia MEbHOPOPMOBAHHOTO
KOpoOYaToro »JJeMeHTa, IPUCTABHOM IUIMTHI 1OJIa W, B psIe CIydyacs,
YTEIUISIONICH MaHeIn HapyKHOW CTCHBI (THIAa «KoJmak»). [I[puMeHeHue Apyrux
TUTIOB OOBEMHBIX OJIOKOB CIIEIYET CIEeMaTbHO 00O0CHOBATH.




Puc. 60. Cxema 00beMHOTO OJI0Ka THIA «ISKAIIUH cTakany (a), «Koimak» (6)

8.2. KopoGuaTple 37€MEHTHl HECYIHX OOBEMHBIX OJIOKOB PEKOMEHAYETCS
BBITIOJIHATh B BUJIE TISITUIZIOCKOCTHOW KOHCTPYKILMH M3 OETOHA Kiacca HE HMKE
B10 ¢ mrockumu mim peOpHUCTHIMH CTEHKAMH M HEHapYIICHHOW ITOTOJIOYHOU
IJIUTON IEPEMEHHOM TONILUHBL.

BHyTpeHHHE TOBEpXHOCTH CTEH KOpOOYaTroro 3JeMeHTa PEKOMEHIyeTcs
MIPOEKTUPOBATH C TEXHOJOTMYECKUMH YKJIOHAMH II0 BBICOTE WJIM MO JUIMHE He
6omee 15 mMm.

8.3. B 00beMHOM 0J10Ke MepBOTrO THIA CTEHKH U TUTUTY I10J1a PEKOMEH Ty eTCs

BBITIOJIHATE peOPUCTHIMHE;, C pedpamMu HapyXy; pedpa MPoJOIbHBIX CTEHOK
U TIJTMTHI TIOJIa PAcIoyiaraioT B OAHOH rutockoctH ¢ marom 1000 — 1100
mMm. Ilnuty moma pmomyckaeTcss BBIIONHATH IUIOCKOM € peOpaMu 1o
KoHTYpy. Jnst 3manmit mmwxe 10 staxkelt mpu HEOOXOIUMOCTH CTEHKU
MOYKHO BBITIOJIHATH IUIOCKUMH, yBEIMYEHHOW TONIIMHBL. BbicoTy pebep
pexomenayercs mpuHumars 100 — 120 MM, TOAIMHY CTEHOK MEXIY
peopamu — He menee 60 mm. TopieBble CTEHKM OOBEMHOr0 OJ0Ka
PEKOMEHIyeTCsl BBIOJHATH TUIOCKUMU, ToNIHON 60 — 100 mm.

TonmuHy NOTONOYHOM MIUTHI PEKOMEHIyeTCs IPUHUMATh He MeHee 80 MM.

B 00beMHBIX OOKax BTOPOTO THIA CTEHKH PEKOMEHIYETCsl MPOSKTHPOBATh
IUIOCKUMH C MECTHBIMU YTOJIIEHUAMH C BHEIIHEH CTOPOHBI 00BEMHOro OJ0Ka
BIOJNb TepecedeHUst ero rpaHeil. CedeHUs 3JIEMEHTOB PEKOMEHIyeTCs
NPUHAMATE: TPOAOJIEHBIX CTEH MEXIY YTONLIEHUSMH II0 KOHTYpY — OT 55
(BHM3Y) 10 65 MM (BBepxy) U3 TsbKenoro 6erona wiu ot 30 10 90 MM u3 JIeTKOTO
OetoHa; momepeuHbix cteH — oT 80 g0 90 MM u3 moboro GeToHa; MOTOJKA
MEPEMEHHOT0 CEYeHHs ¢ MUHUMaNbHOM TouHoil 40 1 60 MM COOTBETCTBEHHO
JUISL TSDKEJIOTO U JIETKOTO OSTOHOB M TOJIIMHON B MECTaX IMPHMBIKAHUS K CTEHaM
— 90 wmm. Ilnuty moma pexkoMeHAyeTcs IIpOeKTHpOBaTh pedpucTod ¢
KOHTYpHBIMH peOpaMu BBICOTOH He MeHee 160 MM W TONIIMHON IUTUTHI U3
TspKeaoro O0erona 50 MM, m3 jerxkoro Oerona 110 mMm. B mumre m3 Tskenoro
OeToHa BBICOTY IPOMEKYTOUYHBIX pedep peKOMEHIyeTcsi MpuHUMaTh Ha 20 MM
MEHEe BBICOTHI KOHTYPHBIX pebep. JlomyckaeTcs HpOEKTHpOBaTh IUIHTY 0e3
NPOMEXYTOUHBIX pebep, TommuHoi He wMenee 80 wwm. Ilouty mnona
MPUCOSTUHAIOT K KOpOOYaTOMy »JJIEMEHTY pPAacTBOPDHBIM IIIBOM H CBapKoOW
3aKJIaJHbIX JeTajlei.

8.4. CreHkn 00beMHBIX OJIOKOB TaHENbHO-OJIOYHBIX 3JaHHW, HAa KOTOpBIC
ONUparoTcsi COOpHBIC IUINTHI NMEPEKPHITUH, CIEAYEeT MPOECKTUPOBATH TOJIIMHOM
He MeHee 120 MM HCXOAs U3 MIPOTHBOMOXKAPHBIX TPEOOBAHHH.

Pexomennytorcst cienyrompe CXeMbl Iepeladyd BepTHKAIBHBIX Harpy3ok
(omupanus) ¢ 6110Ka Ha OJIOK:

no BceMy (WJIM 4YacTH) KOHTYpy CTeH, YTO oOecrneunBaeT OoJee
PaBHOMEPHYIO 3arpy3Ky CTEH, BBICOKYIO HECYLIYI0 CIIOCOOHOCTH OJjioka W
MEHBIIHNI pacxo] MaTepUasoB;

MO YETHIPEM YIJIOBBIM YYaCTKaM, 4TO MPUOIMKAET cXxeMy paboThl OJIOKOB K
3JaHUIO CO CKPBITBIM KapKacoM; 3Ta CXEMa JaeT BO3MOXKHOCTh MAaKCHMAaJIbHOTO
pPacKpbITHS IIPOEMOB U 0O€3pacTBOPHOTO ONMHUpaHUS OJOKOB, HYTO MOJXKET
OKa3aThCsl 11e1ecO00pa3HBIM IIpU MOHTAXKE 3JaHWi, HaAlpUMeEp B YCIOBHUAX
Cesepa.

8.5. HapyxHble CTeHBI B 3aBUCUMOCTH OT THIIA OOBEMHOro OJOKa
MPOEKTUPYIOT TPEXCIOWHBIMH, JABYXCIIOWHBIMH WA OAHOCIOHHBIMHU.

B o00beMHBIX 0J0Kax IEpPBOTO THIIA HAPYXKHYIO CTEHY BBINOJHAIOT U3
OJIHOCJIOMHBIX HJIM TPEXCAOWHBIX MaHeleH, OOBEAMHIEMBIX C KOPOOUYATHIMU
3JIEMEHTaMH B 3aBOJICKHX YCIIOBHSX.

B oOpemHBIX OmOKax BTOPOTO THIIA HApYXHYI0 CTeHy oOpa3syer
OIHOCJIOWHAss WM JBYXCJOHHAs T[aHeNb, M3rOTaBIMBaeMass B  CIUHOM
TEXHOJIOTUIECKOM LUKIIC WM 00bEANHEHHAs! B 3aBOJICKMX YCIIOBUSX C BHEIIHEH
CTEHKOH KOpOOYaToro 3IeMeHTa.

O/HOCIIOMHBIE W TPEXCIIOWHBIC TTaHENH HapPYXXHBIX CTEH PEKOMEHIYeTCs
MPOEKTUPOBATH AHAJIIOTHYHO CTEHAaM KPYITHONIAHEIbHBIX 3/1aHHH.



8.6. Hecymme oObemHbIE OJOKM  CaHMTapHO-TEXHHUYECKHX  KaOWH
PEKOMEHyeTCsl IPOEKTUPOBATh OCTOHHBIMH WJIN U3 JIMCTOBBIX MaTEpPHAJIOB.

BeroHHBIN OJOK pEeKOMEHIYETCsl MPOSKTHPOBATh M3 TSHKEIOrO WM JIETKOTO
Oerona kmacca He Hmke B10. [lomyckaercs CTEHBI M IOTOJOYHYIO IUIUTY
MIPOEKTHPOBATh M3 TUIICOOETOHA Kitacca He Hivke BS. KoHcTpykimio 6eTOHHOTO
00BEMHOT0 3JIEeMEHTa PEKOMEH/IyeTCsl IPUHUMATh B BUJE LEIbHOGOPMOBAHHOTO
JJIEMEHTa, HMMEIOIIEro ISITh BHEIIHWX rpaHed (0e3 Imojia WIM II0TONKA) |
BHYTPEHHHUE NEPEeropoAky. TONIMUHY CT€H U MOTOJNKOB IUIUTHI PEKOMEHIYeTCs
npuHuMate He MeHee 50 MM. I10TOMOYHYIO NMIINTY AOIMYCKAeTCs BBIMOJHSATH U3
JIMCTOBBIX MaTEpPHAJIOB.

OOBeMHBIN OJIOK M3 JINCTOBBIX MaTEpHAIOB PEKOMEHAYETCS NMPOSKTUPOBATh
COCTOSIIIUM M3 XKEJIe300€TOHHOH IUINTHI 1M0J1a, KapKaca M OOIIMBKU JINCTOBBIMU
MaTepuasiaMu. [lpm 3aBoxmckoil cOopke OOBEMHOro OIlOKa HOMYyCKaeTcs
NPUMEHATh OECKapKacHOE pelIeHHe; B 3TOM Cilydae JIMCTHI PEKOMEHAYETCs
COCAMHATH C TOMOMIIBIO TPO(QHUIMPOBAHHBIX D3JEMEHTOB, H3TOTaBINBACMBIX
9KCTPY3UOHHBIM METOAOM.

8.7. lns obecrieyenust HEOOXOANMON pa3HMIBI B OTMETKAX IT0JIOB CaHy3JIOB
M OCTaJbHBIX TIOMELICHUH KBapTUPBl OTMETKA ITaHEIH I10Jla B CaHy3Je IOJIKHA
ObITh MeHbIIe HA 20 MM, 4eM B MPOXOJHOM IUTI03€ M KyxHE. PekomeHmyercs
IpeAycMaTpuBaTh W3TOTOBJICHHE IUIMTHI TI0JIa JUIL CaHy3da C TOTOBBIM
MOKPBITHEM M3 KEPAMUYECKOHN TUTUTKH.

8.8. BHyTpeHHUE neperopokyu Mexay MOMELICHUAMH, BXOASIIIMH B COCTaB
00beMHOr0 OJI0Ka, PEKOMEHAYETCS! BBITIOJIHATH MOHOJIMTHO CBS3aHHBIMH CO
cTeHaMH U 1MoTosikoM. ConpshkKeHHe MOHOJHUTHBIX IEeperopoioK cO CTeHaMH U
MOTOJIKOM PEKOMEHIYETCs BBINOJHATE MO Ayre OKpY>KHOCTH C paauycoMm 10 —
20 mMm.

8.9. ApmupoBaHume KOpoOYATBIX  DJIEMEHTOB  OOBEMHBIX  OJIOKOB
PEKOMEHIyeTCsl BHIIIONHATh B BHUAE MPOCTPAHCTBEHHBIX apMaTypHBIX KapKacoB,
coOMpaeMBIX Ha CHENMATbHBIX KOHIYKTOpax M3 CETOK M KapKacoB, KOTOpBIE
COCAMHSIOT MeX/1y cO0OH C IMOMOIIBIO KOHTAaKTHOW CBapKH.

[ToTonouHyl0 mWIMTY pEKOMEHIYeTCs apMHpOBaTh CBapHOW CETKOH ¢
siueiikamu He 6osee 250 X 250 MM U3 mpoBosiokW kiacca Bp-1 muamerpom He
MeHee 3 MM.

ITnockne CTeHBI PEKOMEHAYETCSl apMHUPOBaTh THYTHIMH  CBAapHBIMHU
KapKacaMM, COCTOSIIMMHU M3 TPEX MPOJOJIBHBIX CTepXKHEH TuaMeTpoM He MEeHee
6 MM, ycTaHaBIMBaeMbIMH C ImaroM He Oomee 1500 mMMm. Takme ke KapKachl
PEKOMEHIyeTCs yCTaHAaBIMBAaTh B MECTax IEPECEUCHHUs] IpaHed KOpoOUaToro
JneMeHra, B pebpax W Byrax. [lo KOHTYpy IpoeMOB HEOOXOAMMO
IpeycMaTpUBaTh apMUPOBAHKE OTIACIBHBIMU CTEPXKHAMH MM KapKacaMH.

CTeHKH HEHeCylIIMX OOBEMHBIX 3JEMEHTOB PEKOMEHIYETCs apMUpoBaTh
CBapHBIMH CETKaMH aHAJIOTMYHO aPMUPOBAHUIO IOTOJIOYHOM MIIUTEI.

ApMHUpOBaHHE IUIMTHI TIOJIA M HAAIPOEMHBIX IEPEMBIYEK YCTAHABIMBAIOT
pacueToMm.

8.10. Koncrpykmuss oObemMHOro OOKa [OMDKHA — IIpeayCcMaTpPHBATh
BO3MOXKHOCTh €r0 IMOABEMAa MW MOHTa)Xa Kak 3a METIH, TaKk M MPH IOMOIIU
CIELMabHBIX 33aXBaTOB 3a IaHEJb II0JIA WIM TOPU3OHTAIBHBIE BYTHl B €O
BEpPXHEH YacTH.

8.11. Ilpu TpaHCHOPTHPOBAHUKM OOBEMHOrO0 OJIOKA PEKOMEHIYETCS
IpeaycMaTpuBaTh JIMHEIIHOE ONupaHWe Ha JepeBsHHBbIE MpoKIagku. Jlius
3aIIUTEl  00BEMHOro OJ0oKa OT aTMOC(EpHBIX OCagKOB PEKOMEHIYETCS
NpeyCMaTpUBATh ClEeHaIbHbIC HHBEHTAPHBIC YKPBITHS IIOTOJIOYHOM TUIUTHI.

ITpn mepeBo3ke OOBEMHBIX OJIOKOB Ha >KEJIE3HOAOPOKHBIX ILIAT(GopMax
HEOOXOANMO MPUMEHATh YNPYTYI0 CXeMy HX KPEIUIEHHS C HCIIOJIb30BAaHHEM
JeMIT(HUPYIOMNX MPOKIIAJIOK.

OcoleHHocTH pacuyera 00beMHBIX 0J10KOB

8.12. Pacyer oObeMHBIX OJOKOB Ha 3KCIUIyaTallMOHHBIE BO3ACHCTBHUS
PEKOMEH/IYeTCs BBIIOIHATD B CIEAYIOLIEH OCIe10BaTENbHOCTH:



U3 pacueTa 3[aHUs ONPEAEISIOT YCHINS, ACHCTBYIOUIUE B IIOCKOCTSIX CTEH
0JIOKOB;

OTpENEeISIIOT ~ IKCIEHTPUCUTETHI ~ BEPTUKAIBHBIX  CHJI  OTHOCHUTENIBHO
HEUTPAJILHOM MJIOCKOCTU CTEHBI;

MIPOBEPSAIOT HECYIIYIO CIIOCOOHOCTH OJIOKOB M X COCTMHEHUH.

INomuMo 3TOro, NPOU3BOAUTCS MHpPOBEpKA MO IPOYHOCTH, >KECTKOCTU H
TPEIIMHOCTOMKOCTH OTJENBHOTO OJIOKa Ha YCHIIMS, BO3HHKAIOIIME B Tpolecce
H3TOTOBIICHUS], TPAHCIIOPTHO-MOHTa)KHBIX BO3JCHCTBUI U MO MPOYHOCTU 3TAHUSA
Ha aBapuilHbIe BO3/IEHCTBUS.

IIpu BeIOOpe pacyeTHBIX CXE€M 3JaHUM [UIA ONpENeleHHs YCWINKA B
IUIOCKOCTSIX CT€H B OONBIIMHCTBE CIlydyaeB CJeIyeT NPHHAMATh YCIOBHO
JKECTKUE WIN MOJATINBBIE AUCKH NEPEKPHITHNA. JKECTKUMH CUNTAIOTCS JUCKH, B
KOTOPBIX CTBHIKH TTaHENCH MEPEKPHITHI B X IIOCKOCTH 0OECTIEUHBAIOT Mepeaady
TOPU3OHTAJIBHBIX ~ CABHUIOBBIX  YCWIMH, —  IUIaTOPMEHHBIC  CTHIKH
KPYIHONAHENbHBIX 3JaHUI; CTBIKH MaHeNeld C 3aMOHOIMYMBAHUEM IIBOB MEXIY
HUMHM IIPYU HAJIM4YMU HE MEHee JBYX IIMOHOK Ha JUIMHY CTHIKA JIBYX JJIEMEHTOB;
CTBIKM ONHMpaHUsl TaHeNell MNepeKphITH Ha 0oO0OBbEeMHBIE OJIOKH, B KOTOPBIX
BEpTHKallbHAsl Harpy3ka OT CTEH BBIMICIEKAIINX OJIOKOB IepeJacTcsi 4epes
OTIOPHBIE TOPLIBI ITAHENIEH.

Kectxkumu (puc. 61, a) cuuTaroTCa TaKXKe IUCKH TEPEKPBITHH OIHOTO
MONIEPEYHNKA 3JaHNUs, COCTOSAIIETO U3 JIBYX MM HECKOJIBKUX CTOJIO0B 0OBEMHBIX
0JIOKOB, KOTOpBIE COEJMHEHBI B YPOBHE MEPEKPHITHH HE MEHEe, 4eM JBYMs
CBapHBIMH CBS35IMH Ha 3aKJIQJHBIX AETaNAX.
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Puc. 61. KoHCTpYKTHBHBIE CX€MBI TOPH3OHTANBHBIX AAAPparM >KeCTKOCTH

1 — o0beMHbIe OJIOKH; 3 — TUIUTHI IEPEKPBITUS

IMogatnuBeIMM  CUMTAIOTCS JWUCKH, B KOTOPBIX ONHMpaHWE IaHelel
MEPEKPHITHA Ha OOBEMHBIE OJIOKHM IMPOM3BOAWTCS YEpE3 «TOUYECUHBIC MANBIBI,
KOrJla TOPU3OHTAJIBHBIE CBS3M MEXKIY COCEIHUMH crojbamu  OJIOKOB
OCYIIECTBIIAIOTCSl Ha CBapKe 3aKJIQJHBIX JAeTaledl M B JPyrux ciydasx, He
MePEUUCIICHHBIX B ITPeAbLIyeM ad3alle.

B pacuerHOll cxeme 30aHMS C IOJATIMBBIMU JHCKAMM  IIE€PEKPBITUI
PEKOMEHIyeTCsl AETUTh Ha HECKOJIbKO (MEHBIIUX pa3MepoB) (parMeHToB, B
KOTOPBIX JUCKHA CYHTAIOTCS KeCcTKuMH (puc. 61, 6), W paccUUTHIBATH 3TH
(hparMeHTHI pa3fenbHO.



8.13. Cronbbl OJOKOB pEKOMEHIyETCS paccMaTpHBaTh KaK KOHCOJIBHBIE
CTEPXKHH JBYTaBPOBOT'O CILIOIIHOTO CEYEHHMSI.

B 3aBUCHMMOCTM OT KOJMYECTBA M PACIOJIOKEHHS IABEPHBIX IMPOEMOB B
MIPOIOJIEHBIX CTEHAX OJIOKOB pa3jIMyaroT J[Ba THIIA CTOJOOB (puc. 62).
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Puc. 62. PacueTHble cXeMBI BEPTUKAIBHBIX AuadparM jKeCTKOCTH CTOJI0a U3
00bEeMHBIX OJIOKOB

Bnoku B crombax mepBoro THIIa HE UMEIOT IMPOEMOB B MPOJOJIBHBIX CTEHAX
WA AMEIOT onuH mpoeM. CedeHme MX 00Opa3yeTcsi CYMMHpPOBAaHHEM CEUeHHH
CTEH OJIMHAKOBBIX HAIPaBIICHUH.

Bnoku B cTonbax BTOpPOTrO THIIA HMEIOT HE MEHEE OIHOTO IpOoeMa B Ka)IIOu
U3 TpOmONbHBIX CcTeH. CTOMOBI TPH STOM PACWICHSIOT HA OTACIBHBIC
BEePTUKAJbHBIC HECyIIue JJIeMeHThl (B (QopMe mnpsSMOyroibHHWKA, TaBpa,
JIByTaBpa WM MIBEJJIEPA), COSAMHEHHbIE HAITPUEMHBIMHU TIEPEMBIYKaAMHU.

JInsT MHOTOBETBEBBIX COCTAaBHBIX CTEp)KHEH JJIs YOpPOIICHHS pacyeTa
JIOIyCKAeTCs  NpPEACTaBICHWE  pPacYeTHOW  CXEMBI, COCTaBICHHOW W3
JIByXBETBEBBIX COCTABHBIX CTEP)KHEH.

8.14. IIpu pacuete cronba Ha U3TUO B HATIPABJICHUHU TPOIOIBHON OCH 3JJaHUS
OT BHEIEHTPEHHOTO TPUIIOKEHIS BEPTHKAIBHBIX HATPY30K, KaK U IIPU pacyere B
MOMEPEYHOM HAINPABJICHUY, PA3JIHMYAIOT JIBA THITA CTOJIOOB.

Bnoku B cTonbax mepBOro THIa MMEIOT IPOEM TOJBKO B OJHON TOPIEBOM
CTeHe, KakK MpaBuio, Hapyx)HoU. CeueHne UX CYMTACTCS MOHOJIUTHBIM. Y CHJIHS
B TakoM cCTojI0€ OMpeAeNstoT KaK Jisi MOHOJUTHOTO CTEPXHS C Y4eTOM €ro
3aKpEeIUICHUS B YPOBHE KaXIOTO ITEPEKPHITHSI.

Bnoku B cTombax BTOPOTO THITa MMEIOT IPOEMBI B 00€UX TOPIIOBBIX CTEHAX.
PacuerHas cxema cTo0a IpU 3TOM TMPEICTABISACTCS KOHCOJIHHBIM COCTaBHBIM
CTepXKHEM C YIPYTOHNOJATIMBBIMH CBS3SMH CIOBUTA, 3aBHCAIIAMH  OT
MOJIATIIMBOCTHU TIEPEMBIUCK.

I[lo Hel cTONOBI PACCUUTHIBAIOT Ha JCHCTBHE BPEMCHHBIX HArpys3oK,
MIPUKIAIBIBAEMBIX TIOCIIE OKOHYaHHWsS MOHTaxa. Jlomyckaercs MOJIb30BaThCs
9TOU e CXEMOH MNpHU pacueTe Ha MOCTOSIHHBbIE Harpy3Kd OT COOCTBEHHOTO Beca
OIIOKOB.

Jns ydera mepepacmupeneieHus YCHINH MEXAYy BETBIMH COCTaBHOTO
CTEp)KHA B TMpollecceé MOHTaXKa NpU pacyeTe Ha JEUCTBUE Harpy3okK OT
COOCTBEHHOTO Beca TMAaHeNed NepeKphITHiA, ONHpaeMbIX Ha  OJOKH,
PEKOMEHYEeTCSl MPUMEHSTh MOATAKHO U3MEHSEMYIO PACUETHYIO CXEMY.

8.15. ITlocne ompezaeneHus: TOPU3OHTAIBHBIX OCEBBIX M BHELIEHTPEHHBIX B
MJIOCKOCTSAX CTEH BEPTUKAIBHBIX HATPY30K, MPHUXOAAIMUXCS Ha KaXABIH W3
BEPTUKAJIBHBIX 3JCMEHTOB (CTOJIOBI OJIOKOB M TMaHENbHbIC auadparmel), s
Hanbolee OIMACHBIX CEUYCHUH JAOIDKHBI OBITh IOJACUYUTAHBI YCHIINS, NEHCTBYIOIINE
B IUTOCKOCTH CTEH.

8.16. BepTukanbHble HOpPManbHBIE HANpPSDKEHHS B TOPU30HTAIBHOM IIIBE
00BEMHO-0JI0YHOTO CTOJI0A, BOSHHUKAMOIIUE [0 yYaCTKaM ONHPaHHS OJOKOB OT
JICHCTBUSL TEPIECHIUKYJIAPHO IIJIOCKOCTH MmBa cun M., M,, N, nomyckaercs
onpenensTh mo hopmyiie

0= N/Aw £ My/I, £ Mx/I, (269)



rne N, M., M, — COOTBETCTBCHHO OCEBOC YCHIHUC W W3THOAIOIINC MOMCHTBI
OTHOCHUTEJIHO OCEH, MPOXOAALINX Yepe3 LEHTP TSHKECTH CeueHus Onoka; A, —
IUTOIIAbh HECYUIMX CTEeH OJIOKa 3a BBIYETOM IPOEMOB (IpH KOHTYPHOH cxeme
ONMPAHKs) WIH YTJIOBBIX y4YacTKOB (IpH YriaoBod cxeme); I, [, — MOMEHTHI
WHEepIMA TOPU3OHTAIBHOTO CeYeHUs Oioka (TpM KOHTYPHOHW cXeMe) WIn
YIJIOBBIX YYacTKOB (IIpU YIJIOBOM CXEME) OTHOCHTEIBHO OCEH, IPOXOMASIINX
yepe3 IEHTP THKECTH CEYEHHs HECyIIMX CTEH OJIOKa; X, ¥ — PacCTOSHHS OT
LEHTpa TSXKECTH TOPU3OHTAIBHOTO CEYCHHs HECYIIUX CTeH OJIoka (y4acTKOB
ONMpaHUs TIPH YTJIOBOM CXeMe) A0 MecTa ONpeAeNeHHs OpAMHAT JSMI0p O
BennunHbl OpAMHAT 3MIOPBI PEKOMEHAYETCSl ONPENENATh AN YITOBBIX TOYEK
0Js10Ka, IPUHUMAsI IPOMEXKYTOUHbBIE 3HAYCHUSI 110 JIMHEWHON MHTEPIOIISIINH.

8.17. Jlns pacyera Ha W3rH0 W3 TUIOCKOCTH TpaHeH OJOKOB PEKOMEHAYETCS
YUUTBHIBATH MPOCTPAHCTBEHHYIO paboTy caMuX OJIOKOB W TIPH KOHTYPHOH cXeme
OINMPaHMsI COBMECTHYIO UX paboTy B cTonbe (3amemiieHre OJIOKOB).

Hanbonee cyiiecTBEeHHBIM SIBIISICTCS 3alleMJICHHE TPOAOJBHBIX (JUTMHHBIX)

cTeH O07y0koB. [109TOMYy BO3MOXKHBIM YIPOIIEHHEM pACUETHOW CXeMbl OJoka
SBJSIETCSI BBEJICHUE B HEE HE NEpeNarolUX M3THOAIoNIMX YCHWIMH HMIapHUPHBIX
IMJIMHAPUYECKUX CBSI3€H TOPIEBBIX TPAHEH C MPOAOIBHBIMH.
Just  ompeneneHuss MaKCHMAaJbHBIX BEJMYMH M3TMOAIOIIMX MOMEHTOB IO
CpemHEMy IONEPEeYHOMY CEUEHHIO OJIOKOB, HE MMEIONMX MUpokux (Oomee 1,2
M) TPOEMOB B TIPOAOJBHBIX CTEHAX, BO3MOXKHA 3aMEHA IIPOCTPAHCTBEHHOTO
cToba 00BEMHBIX OJIOKOB Ha IUIOCKYIO MHOTOITXHYIO paMy C
YIPYTOIOATIMBBIMHU CBSI3SIMH pHUTelIel U cToek (pHc. 63, a).

w)

R,
R,
(1, ]

Puc. 63. PacuetrHbIe cXxeMbl AT OnpeeNieHus YCIINN B CTONI0E U3 00 BEMHBIX
0JIOKOB € y4ETOM YaCTHYHOTO 3alIeMIICHUS OJIOKOB B TOPH30HTAIBHBIX CTHIKAX

a — cToi0 OJIOKOB, 6 — 00BEMHBIIN 0JI0K

8.19. Jlns mpuONIMKEHHOTO OIPEE/ICHUS BEIHMUMH HU3THOAIOIIUX MOMEHTOB
MO0 CpPEJHEMY IONEPECYHOMY CCUCHHIO OJIOKOB 0€3 CIeIHUalbHBIX MPOTrpaMM
JIOMYCKAETCsl MCIOJIb30BaTh PACUCTHYIO CXEMYy B BHIE OJHOITAXHOW pambl, C



y4eTOM  JONOJHUTCIBHBIX  CBS3CH, YCIOBHO  3aMCHSIONIMX  BIIMSHUC
BBINIIENIEKAIMUX OJIOKOB (pHUC. 63, ).

)KGCTKOCTI/I JOINIOJIHUTECIIBHBIX CBsI3eM Ha I/ISFI/I6 MOXXHO l'[pI/I6J'lI/I)KeHHO
OTpeIeTIsSITh TI0 GopMyJie

C = (beon - 0,)/(122), (270)
rae bw,, — 1IMpHHa IJiomaaku KOHTAaKTa C yuyeTOM BO3MOXXHOCTH
HerO6€TOHI/IpOBaHI/I$I KpacBbIX Y4YaCTKOB,; 6W — BO3MOXHO€ CMCHICHUC

00bEMHBIX OJIOKOB OT MPOEKTHOTO MOJOXEHHS MO TOPH3OHTAIW; A, —
TOAATIIMBOCTD HA C)KATUE PACTBOPHOTO IIBA.

B mpakTH4yeckMX ILeIsSX BO3MOMKHO IIOJIb30BAThCA TOW K€ CXEMOH M Ul
pacdera OJIOKOB, HE UMEIOIINX CHMMETPHUH TOJIIIUH CTEH (HO OTIMYAIOIINXCS 110
TOJIIMHE He OoJiee yeM B 2 pa3a), Ha HECCHMMETPHYHbIC Harpy3KH.

8.20. Ilpm pacuere cromba OJIOKOB Ha W3THO W3 IDIOCKOCTH TpaHH
NPUHUMAIOTCS Harpy3KH:

IIpU pacyeTe OT/ACIBHOrO OJIOKa — BEPTHUKAIBHBIC paclpeieicHHbBIC Ha
MepEKPHITHE HArPy3KU OT €ro COOCTBEHHOTO Beca g;

IPU pacdeTe CToy0a — BEPTHKAIbHBIC, PACIpE/e/ICHHbIE Ha INEPEeKphITHE
HaTpy3KH, 32 HCKIIOYEHNEM Harpy30K OT COOCTBEHHOTO Beca (p — g);

pacmpesiesieHHbIe BIOJb IIBa BEPTUKAIbHBIC HArPY3ku O OT ONMHMPaHUS TUIUTHI
MEPeKPHITHST HAa CTEKy OJI0OKa, TPHIOKEHHbIE C OKCLUEHTPUCHTETOM €p
OTHOCUTENILHO HEUTPAIBbHON OCH CTEHHBI;

pacrpezieJieHHbIe BJIOJb I[IBa BEPTHUKAJIbHBIE HArpy3Kd OT BBILIEIIEKAIINX
aTaxed N, NPHUIOKEHHBIE C JKCIEHTPHCUTETOM € OTHOCHTEIBHO HEWTpaIbHOM
OCH CTEHBI.

OKCUEHTPUCHUTETHl € PEKOMEHIYeTCsl CUMTATh OAWHAKOBBIMH 110 BBICOTE
crouba.

8.21. DKCUEHTpUCHTET e paBeH CyMMe OKCIICHTPUCHUTETOB e; U e
COOTBETCTBEHHO H3-3a HAINYUS TEOMETPHUYECKOTO 3KCLUCHTPUCHTETAa LEHTpPa
TSDKECTH TONEPEYHOTO CEYEHUs IIBa OTHOCHTEIBHO HEHTPaIbHOW OCH CTEHKH
HIDKHEro OJ0Ka M M3-3a BO3MOYKHOTO OTKJIOHEHHSI OT IPOEKTHOW BEMYUHEI
CABMXKKM HIKHEH OINOPHOM YacTH BEpXHEro OJIOKa OTHOCHTENIFHO BEpXHEH
OIIOPHOI YacTH HIKHero Oiyoka (puc. 64). IIpu 0TCYTCTBUU SKCIIEPUMEHTAIBEHO
00OCHOBaHHBIX 3HAUYCHWH PEKOMEHAYETCsl IPUHUMATh BeJIH4YHUHBL ¢; = 0,5 cM, e;
=1lcm.

Puc. 64. CxeMsI IS OTIpeIeIeHUs SKCIIEHTPUCUTETOB B CTHIKE 0ObEMHBIX
OJIOKOB

8.22. [lns mpoBepKH MPOYHOCTH KaXJIOW M3 HECYIIMX CTE€H OJIoKa clenyer
IpeaycMaTpUBaTh TaKyl0 KOMOWHAIIMIO SKCIEHTPUCUTETOB HArPY3KH ey, €; U ez,



KOTOpBIE MPUBOJAT K HaWHEBBITOAHEHIIEH KOMOWHAIIMM HOPMAaJBbHOW CHIIBI H
MOMEHTa W3 TUIOCKOCTH CTEHBI (Kak MpaBuio, M., N). DTH BEIUIHUHBI MOKHO
YCIIOBHO CUYHUTaTh Ui OJIOKa SKCIEHTPUCHUTETAaMH BHEIIHHUX BEPTHUKAIbHBIX
HATPY30K, TPUIOKEHHBIX B INTOCKOCTSX CTEH.

8.23. Tlocme ompenmeneHuss SHIOPHI W3THOAIOMKAX MOMEHTOB B CpEIHEM
ceueHMH 0JI0Ka MM y Kpasl IpoeMa JIOIYCKAeTCs MX MPOMEXKYTOUHBIE 0 JUINHE
CTEHBI 3HAYEHHsI CUUTATh pACIpEJCICHHBIMH II0 TOIYBOJHE CHHYCOHMIBI C
MaKCHUMYMOM B CpeJHeM cedeHuH (y Kpas IIpoemMa) U HyJeM y Kpas CTEHBI.

8.24. Wzrubaronmii MOMEHT, BBOJMMBIH B pacyeT TIpPH OIpeIeICHHN
HECyIIed CIIOCOOHOCTH CTEHBI JJIsI KaXIOTrO0 BEPTUKAIBHOTO CEYCHUS,
MIPUHUMAETCSI MAaKCUMAIIbHBIM B CPEHEN TPETH BBICOTHI TaXka Mo smtope M s
pambl, 00pa30BaHHOM 3TUM CCUCHHEM.

PacueTHBIN SKCIEHTPUCHUTET CKUMAIOMIEH CHIIBI B CPEIHEM CeUeHHH OJIOKa
JOJDKEH TPUHUMAThCS pPaBHBIM IIOJIyYeHHOMY M3 pacyera Oyioka (WiH
3aMEHSIONIEH paMbl) KaK CTaTHUSCKH HEONpEeMMON KOHCTPYKIMH, HO HE
MeHee BeNn4uHbI ¢, paBHoii 0,1 BbicoThI ceuenus npu £ < 10 cM u lcm nipu /1 >
10 cM. DTuM mpHeMOM MOXKHO TOJB30BaThCs MpHU TMOJYyUYEHHOW M3 pacuera
BEJIMYMHE AKCIICHTPUCUTETAa BHYTPEHHHX CHJI B CPEJIHEM CEueHHH OJoKa, He
BBIXOJSIIEH M3 TPENeNoB sjapa cedeHws. B MpoTUBHOM ciydae Tpelyercs
YTOYHEHHE PacCUeTHON CXEMBl WIH U3MEHEHHE TE€OMETPHUECKUX XapaKTEePHUCTHK
3JIEMEHTOB M CTHIKOB OJIOKOB.

8.25. IlpoBepka Hecymiel CIIOCOOHOCTH OOBEMHBIX OJIOKOB MPOU3BOIUTCS
JUISL IByX TOPU30HTAIBHBIX CCUCHHM:

B OTIOPHOM C€YEHMHU (TOPU30HTAIBHOM CTHIKE);

B NPOMEXYTOYHOM IO BBICOTE CTEHBI (B CpeJHEH ee TpeTHu), IrAe JeHCTByeT
MaKCHUMAJIbHBIN M3rHOaronuil (M3 TIOCKOCTH CTEHBI) MOMEHT.

8.26. IIpodHOCTH OMOPHBIX CEYECHUH (TOPU3OHTAIBHBIX CTHIKOB) OOBEMHBIX
OIIOKOB PEKOMEHIYETCS TPOBEPATh KaK IS IUIaT(GOpPMEHHBIX CTHIKOB C
OTHOCTOPOHHUM ONHPAHUEM MEPEKPBITHA.

8.27. Ilpu mpoBepke Hecyleil CIIOCOOHOCTH IPOMEKYTOUYHBIX MO BBICOTE
CCUCHHH CTEH OOBEMHBIX OJIOKOB MOITYCKAETCSI YCIOBHO PaCwICHATh CTEHBI
BEPTUKAJIBHBIME CEUCHUSIMU (puUC. 65) M OmpenensaTb HE3aBHCHMO CPEIHIOI0
HECYIIYI0 CIOCOOHOCTH NN; pacwICHEHHBIX CEYCHHWH C Y4YEeTOM BEIMYHHBI
SKCIEHTpHUCUTETa ¢; ( BEPTHUKAIBHBIX CHJI, IEHCTBYIOMHMX B KaKIOM CEUYCHHH,
mocjae Yero CyMMHpPOBaTh WX MO JUIMHE KaXAOH CTEHBI W CpPaBHMBATH C
JICHCTBYIOIIEH Ha HEE PAaCUE€THOM Harpy3Koi

1

Nb >=N,(I- L)+(N,- N)(I*- L1 - L)/ (2], 71)
=1

raie n — 4YHCIO YYacTKOB JApOOJNIEHUS [UIMHBI CTeHBl (0e3 IpoeMoB);
peKOMEH/yeTCss TpHHUMATh 7 > 5. PeOpucThie CTEHBI C PeryJsipHbIMH
BEPTHUKATBHBIME peOpaMH IeNIecO00pa3HO JPOOHUTh HA OJUHAKOBBIC YYaCTKU
TaBPOBOTO CCUCHUS MIMPHHOW, PaBHOH PACCTOSHUIO MEXTy peOpamu; N; —
CpeIHssl HeCcylllash CIOCOOHOCTh CIUHMIIBI JUIMHBI 1-TO BEPTUKAIBHOTO y4yacTKa
cTeHbl; b; — mumHa 1-ro y4actka; N;,, N; — OpAWHATHI 3MOpbl N MO KpasMm
cTeHsl; /, [;, [, — JIMHBI COOTBETCTBEHHO CTEHBI, y4acTKa JI0 IIpoeMa | Ipoema.
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Puc. 65. Cxembl ycunuii B cTeHKax 00beMHOT0 0JI0Ka

a — 6e3 MPOeMOB; 6 — ¢ HECUMMETPHYHO PACIIOIIOKEHHBIM IPOSMOM; 6 — C
CHMMETPHYHBIM PACIIOJIOKEHHBIM MMPOEMOM; 2 — CcXeMa 00bEMHOTO 610K

8.28. Hecymyro crmocoOHOCTh YTJIOBBIX Y4YacTKOB CTEH (IIPU MOHOJHTHOW
CBsA3U CMCXKHBIX CTeH) JOITYCKAC€TCA ONpCACIATL OTACIbHO KakK IJIs 6CTOHHBIX
(>xee300€TOHHBIX) AIIEMEHTOB YTOJIKOBOTO MPOGMIIS C JIHHOHN IEepheB YroyKa,
PaBHOM IIECTH TONIINHAM CTEHOK.

OKCHEHTPUCHUTET CXXHMAIOIIEH CHIIBI, NPUXOJSIIMNACS Ha JTOT YTOJ,
NIPUHAMAETCS] HE MEHee 2 CM.

[lpn Hanuuuu ¢ OJHOM WIIM JIBYX CTOPOH YIJIOBOTO CEYEHHUS IMPOEMOB
00s13aTelNeH y4eT IPOJ0JIbHOrO U3ruba yrioBOro 3J1eMeHTa.

8.29. PacuetHas mnHa (BBICOTA) CTEH OJOKOB (CTOEK pambl) /, IPUHUMAECTCS
paBHOil 0,8 H,, ecau HaJg pacyeTHBIM CEYEHHEM pacloJ0XEHO HE MeHee
4YeThIpex JTaxkel OmokoB. B ocrameHbIX crmywasx [, = 0,9H,, tne H, — BBICOTa
3TaXa, 38 BEIYETOM TOJIIMHBI HEPEKPBITHS.

8.30. Ilpn yuere TpaHCIIOPTHBIX M MOHTAXHBIX BO3JCHCTBHIA HEOOXOANMO
NPOM3BOIUTh pacyeT OTAENBHOrO OJIOKa TI0 HECcymed CII0COOHOCTH,
TPEIIMHOCTOMKOCTH U AedopManusaM Ha 3aBUcaHue yria. IIporu6 cBo®ogHoro
yriia 6J0Ka, OIepToro 1o TPeM yriaM, onpeaessercs no Gopmyie



Pab 1 1 1 1 1 1
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16h "Gitb G,t,a Gi.b Gita Gih  Ggth
(272)

S

rne P — Bec 0JIoka CHMMETPUYHOIO MO TOJIMHE CTEHOK (0e3 Hapy>KHOM CTEHBI
u OanmkoHa) ¢ yuetoMm ko3 duimenta quaaMuaHocTd; G, ¢; — MOIYJb CABHUTA U
ToNmMHa i-i rpanu (i = 1, 2, ..., 6).

JIyist CIUTONIHBIX TpaHel npu onpeneneHnu G; AOIMyCKAaeTCsl CYUTATh, YTO OHU
pabotarot 6e3 00pa3oBaHUS TPEIINH, ECIIHA COONIOIACTCS YCIOBHE

P < 4htRy.e. (273)

Jns rpaHeir ¢ mpoeMamu BenmuunHy (i MOXKHO OINPENENIATh HCXOIS W3
YCJIOBHSI paBEHCTBA TOPU3OHTAIBHBIX NIEPEMEIEHUI CIUIOIIHON TPaHU U TPaHU C
MIPOEMOM, UMEIOIIEH Te K€ Hapy>KHbIE pa3MephI.

8.31. Ilpm HaNWUUM HEMOHOJNHUTHBIX CBSI3€H CIOBHUTa, COEAHUHSIOMINX
OTJENbHBIC TPaHU OJOKOB, MX JKECTKOCTh OJKHA BBOTUTHCA B BeNUUMHY G
COOTBETCTBYIOIIICH TPaHU.

Bo3MosxHBIH Tporu® cBoOOJHOTO yrita Onoka umHON Oonee 4,8 M TOIDKEH
OBITh OTpAaHWYCH MPH CTATHYCCKUX BO3JCHCTBUAX BenuuuHOW 10 MM, mpu
JUHaMU4Yeckux — 15mM; mpu uymHe 610ka 10 4,8 M — 7 1 10 Mm.

8.32. Hecymiyro cnocoOHOCTh OJiOKa IMPH 3aBUCAHHM yrja [OMyCKAaeTCs
OTIpEIeNIATh M0 METOAY MPEeAeNbHOTO paBHOBecHsA. TpeuuHbl Mpu MepeKkocax
MOSABIISIOTCSL M Pa3BHBAIOTCA, B IMEPBYI0 oOdYepenb, B yIilax IpoeMoB. B
COCTOSIHUHU TIPEIETHHOTO PaBHOBECHS TH yYaCTKH B PAaCUETHOH CXeMe CIIeyeT
MpeBpaliaTh B IUTACTHYECKUE MAPHUPHL. YTOOBI ONpENEIHTh pa3pyLIaroIIne
ycumus Ha OJOK, TPOBEpUTh WIH TOZOOpaTh apMHPOBaHUE BCEX TpaHEH,
cleyeT MpeBpaTHTh OJIOK B MPOCTPAHCTBEHHBIA MEXaHU3M, [UIi 4Yero
HEOOXOIUMO IOCITICIOBATEIBHO MPEBpaIlaTh B IUIOCKHHA MEXaHU3M KaXIyro
rpaHb C MPOEMOM; OCTaIbHBIC TIPAaHH [PU 3TOM CUYHMTAIOTCS aOCOJIOTHO
JKECTKMMU B CBOEH IIOCKOCTH.

Omnpenenenne Hecymeil cocOOHOCTH CIIEAyeT MPON3BOANUTE B COOTBETCTBHH
C BEpPOSITHBIMH CXEMaMH M3JIOMa TPaHel MCXOJs U3 HauMeHee OJarompusTHOTO
BapHaHTa pabOTHl KOHCTPYKIIUH U1 TPOMONBHBIX rpaHei. [Ipu 3ToMm cremyer
CyMMHpPOBAaTh YyCHIHS OT KpydeHHs OJoka ¢ W3rHOOM B BEpPTHKAIBHON
IJIOCKOCTH.

ApmMupoBaHue 3JIeMEHTOB OJIoOKa pekomeHayercst HasHauaTh Ha 20 — 30 %
BBIIIIE, YE€M IOJIyY€HHOE TI0 pacueTy METOJIOM IPeAeTbHOTO PAaBHOBECHS.

8.33. IlepeMbIuky MO ¥ HAJl IPOEMaMHU B CTEHaX ITPU 3aBHCAHUHM yriia OJI0Ka
JIOJDKHBI OBITH IIPOBEPEHBI TI0 TOMEPevHo cruie O, paBHOM:

JIJ7Is1 TOPLIEBBIX TpaHeit

0= P/8; (274)
JJIsL TPOAOJIBHBIX FpaHEﬁ
0=P(3 - bla)/3. (275)

8.34. Bce miockue SIEMEHTHI, B TOM YHCIC W KOMIUICKTYIONIHE OJOK
(maHenu 1mojia, TAHENM HAPYKHBIX CTEH) JO/DKHBI OBITh IPOBEPEHBI I10
MPOYHOCTH M IIHPUHE PACKPBITUSA TPCIIUH TNPH JCHCTBUU pacnaiyOOuHBIX,
MOHT@)XHBIX M TPaHCHOPTHBIX HAarpy3oK C Y4eTOM BO3MOXKHOTO H3MEHEHHS
PacUeTHBIX CXEeM 3JIEMEHTOB IIpH paboTe Ha 3TH BO3ACHCTBUSL.

[Ipu 3TOM yYMTBIBaeTCS NEHCTBUTENBHAS MHUHUMANbHAs MMPOYHOCTH OETOHA
JJIeMeHTa Ha MOMEHT BO3JCHCTBUSI.

He nomyckaercst TpaHCIOPTHPOBAaHUE 00BEMHBIX 3JIEMEHTOB J0 IOCTHKCHHS
0CeTOHOM MPOYHOCTH, paBHOW 0,7 W TUIOCKHUX 3IEMEHTOB - 10 0,5 HOPMATUBHBIX
COIIPOTUBIICHUI.

Pacnany0ouHble ycriMs Ha 3JEMEHT MPUHUMAIOT MO JAHHBIM CIICIIHATbHBIX
uccnenoBanmii, Ho He MeHee 20 MIla (200 krc/m?).



Ilpn pacyere Ha TPaHCHOPTHBIE W MOHT@XHBIC HArpy3Kd JeHCTBHE
COOCTBEHHOTO Beca TMPUHUMAETCH C KOA(PPHUITMESHTOM TUHAMHYHOCTH, PaBHBIM
1,8 Tpu TpaHCIIOPTHPOBAHUH | 1,5 - IpH MOHTaXeE.

MaxkcumanbHasi KpaTKOBpEMEHHAS IIMPUHA PACKPHITHS TpemuH - 0,4 MM.

8.35. TopuzoHTanbHBIE  JJEMEHTHl  OJOKOB  pPAacCUMTHIBAIOTCA  Ha
BEPTHKAJIbHBIC TPAHCIIOPTHBIE HAIPY3KH C YUYETOM HPOCTPAaHCTBEHHOW paboThI 1
JICWCTBUTENIFHON  pacdeTHOH cXeMbl (HaJuyhe BPEMEHHBIX  IIOJIOpOK,
JIeMITUPYIOMINX CTOEK H T.I1.).

[TinuTa motonka OoKa JOJDKHA TNPOBEPSTHCS 10 MPOYHOCTH HA JEWCTBHE
cocpenoToueHHOW HOpMaTHUBHON Harpy3ku 2000 H (Bec OBYX MOHTaXHHKOB C
HHCTPYMEHTOM).

IMPMJIOXEHUE 1

PEKOMEH/IAITAY IO OMPEJAEJEHUAIO YCUJINW B HECYIIENA
CUCTEME 3/IAHHASI HA OCHOBE PACYETHOM CXEMBI B BUJIE
BEPTUKAJIBHOT'O COCTABHOI'O CTEPKHA

1. B HacrosAmeM TNPHWIOKEHHHM H3JIOXKEHA YIpPOILEHHas MEeTOJIuKa
ONpeJIeTICHNs] YCWJIMA B Hecylled cucreme OeckapKacHOro 34aHus C
OJMHAKOBBIMU IO BBICOTE KOHCTPYKTHBHO-IUIAHUPOBOYHBIMH PEIICHUSMH.
MGTOJII/IKa IMO3BOJIACT BBINIOJHATHL pacdye€T C IIOMOIIBIO KapMaHHBIX HWJIH
HACTOJIBHBIX KaJbKYJIATOPOB 0O€3 NPHMEHEHHUS CHEIHAIbHBIX MPOTPaMM I
OBM. MeToauKy peKOMEHAYeTCS WCIONb30BaTh Ha HAYaBHBIX —CTaIHsIX
MIPOEKTUPOBAHMS MPU KOMIIOHOBKE HECYIIEH CHCTEMBI Ul IpelBapUTEIHHOTO
Ha3HA4YCHUs TONIIMH U KJIacCOB OETOHA CTEH, pacyeTa CTHIKOBBIX COCITUHEHUH 1
cBasedl. Ecinu mapaMerpbl KOHCTPYKLUH, Ha3HAUEHHBbIE II0 KOHCTPYKTUBHBIM
cooOpakeHUsIM  (HampuMep TI0  YCJIOBHSIM  OOECIIEYEHHS  OTpa)kIarollux
(yHKIHit), obecreynBaOT TpPeOyeMyl0 NPOYHOCTH M JKECTKOCTh HECYIIHX
KOHCTPYKIIUii, TO HEe TpeOyeTcs NaabHEHIIEro yTOUHEHUs! Pe3y/IbTaTOB pacuera.

B mpotuBHOM ciydae peKOMEHIyeTCs BBINOJHATH PAcUeT 10 CIEIHaTbHBIM
nporpammaM Ha OBM ¢ HCHONB30BaHMEM YTOYHEHHBIX PACUETHBIX CXEM H
MIPEATIOCHIIOK.

2. Jlas mpenBapuUTENbHOTO  pacdyeTa PEKOMEHAYETCS — HCIOIb30BaTh
paCy€THYIO CXEMY B BHJAC CHUCTCMbI BEPTHUKAJIbHBIX [ll/la(bpaFM KECTKOCTH,
O00BEMHEHHBIX MEXIYy CO0OH B ypPOBHE IEPEKPHITHI, KOTOpBIE CUMTAIOTCS
abCOJIFOTHO XECTKUMH B COOCTBEHHOM miockocTu. Kakmas n3 BepTHKaIbHBIX
muagparM  JKECTKOCTH — pacCMaTpUBAacTCs KaK BEPTUKAIBHBIM  COCTaBHOU
CTEP>KEHb, 3aIIEMJICHHBI OCHOBAaHHEM.

B coctaBHOM CcTepXHE BBIAEISAIOT HECYIHE U CBS3EBBIC AIeMEeHTh. Dopmy 1
pasMepsl HECylIMX 3JeMEHTOB (cToj00B) pEKOMEHIyeTcs Ha3HAuUTh 10
pekoMeHganusaM pazn. 3 Hactosmero [locobus. JIMCKpeTHO pacnoioXeHHbIE
CBA3CBbLIC J3JICMCHTHI (nepeMquH, IIOJATJIMBBIC  CTBIKOBBIC COCAMHCHUS,
MEPEKPHITHS) 3aMEHSIOT SKBUBAJICHTHBIMH MO JKECTKOCTH (MOAATINBOCTH) TPH
C/IBUTE HENPEPBIBHBIMH CBS3AMH, COCTUHSAIOIINMH CTONOBI. Jlng ympoieHus
pacyera pasperiaercs B quadparMax ¢ IOCTOSHHBIM IIaroM MPOEMOB MO JUIHHE
CTEHBI (HalpuMep, U Hapy>KHbBIX CTE€H IPH pacyeTe WX Ha YCHIHA B IUIOCKOCTH
CTEHBI) HE BKJIIOYaTh B PACUYETHYIO CXEMY IPOMEKYTOUYHBIE HPOCTEHKH; INPH
9TOM HOAATIUBOCTH CBS3€H MEXAYy KpalWHMMH CTOJIOAaMH IPHHUMACTCS PaBHOM
CyMMe€ TIO/IaTIIMBOCTEH BEPTHKAIBHBIX PSIJIOB CBSI3€H MEX/Iy HUMH.

3. Ilpu pacyere Ha BepTUKAJIBHBIC HATPY3KH, TEMIIEpaTypHbIE BO3ICHCTBUS U
HEO/IHOKPATHYIO yCaJIKy CONPATaeMbIX CTEH KaXIyI0 BEPTUKAIBHYIO Anadparmy
KECTKOCTH  PACCUMTBHIBAIOT  HE3aBUCHMO,  CUHMTas, YTO  OTCYTCTBYIOT
TOPU3OHTAJILHBIC NEPEMEIICHUA COCTaBHOM CHUCTEMBI. FomeHTaanHe
(BeTpoBBIC) HArpy3KH pacIlpeleisIFoTCsl MEXIy BEpTHKaIbHBIMU IuadparMaMu
JKECTKOCTH  NPOTIOPIMOHANGHO WX TPHUBEJCHHONW WM3THOHON  KECTKOCTH,
oIpenensieMoil 1o 1.7 HaCTOALIETO MPUIIOKEHHUS.

4. PacueT peKOMEHJIyeTCs BBINOJIHATH B CIIEAYIOIIEH 1OCIeJ0BaTEIbHOCTH:

OTIPEJIEIISIIOT KECTKOCTHBIE XapaKTEPUCTUKU CBS3E€W CIBUTA U CTOJIOOB; IO
dhopmyiie (3) TTocoOust MPOBEPSIFOT, MOKHO JIU CUUTATH CBA3b CIIBUTA KECTKOM.



B cnyuae, eciu CBA3b CUMTAeTCsl JKECTKOW, TO COCOUHEHHBIE 3TOH CBS3bIO
cTOJ0BI OOBENMHSIOT B OOWMH M JUIL TAaKOTO OOBEAMHEHHOTO CTON0a CHOBa
OTIPENICISIIOT KECTKOCTHBIC XapaKTePUCTHKHY,

KOKIYI0 W3 BEPTUKAIBHBIX JAnadparM  JKECTKOCTH  PAaCCUUTHIBAIOT
HE3aBHCUMO Ha HETOCPEACTBEHHO MPHUIIOKEHHBIE K HeH BEPTUKAIBHBIC HATPY3KH
U TEMIICPATypHO-BIOKHOCTHBIC BO3ACHUCTBUSA, a TakKe Ha CAMHUYHYIO
COCPEIOTOUYCHHYIO CHITY B YPOBHE BepXa 3[IaHHS,

OMpPENCISIFOT MPHUBEACHHYIO H3TMOHYIO JKECTKOCTh KaXI0W M3 auadparm
El ved;

JUIS 3[aHUM, IPU pacyeTe KOTOPBIX HEOOXOOMMO YYUTHIBATh BIIUSHHE
JUHAMUYECKOW COCTAaBIIIOLIEH BETPOBOM HArpy3kM U IPOBEPSATh YCKOPEHMS
KoJIe0aHUH, BOSHUKAIONINX B PE3yJIbTaTe MyJIbCAIIif BETPOBOTO HAIIOPA;

OTIPENIEIISIIOT TIPUBENCHHYI0 W3THOHYIO JKECTKOCTh 31MaHus El..i, PaBHYIO
CyMMe TIPHUBEICHHBIX U3THOHBIX XKECTKOCTEH BeeX auadparm;

BEIYUCIIIIOT TEPUOJ KOJIcOaHW OCHOBHOTO TOHA W PACUCTHBIC BETPOBBIC
HATPY3KH U MIPOBEPSIOT 3HAUCHUE YCKOPEHHI KOJICOaHHUI;

pacueTHas BETpOBas Harpys3ka pachpenensercs MekAy auadparMamu
MPOIMTOPIMOHALHO MX MPUBEICHHOW M3TUOHON KECTKOCTH;

OTIPEJICIISIIOT YCHITUS B KaX 101 M3 1uadparM oT BETPOBBIX HArpy30K.

5. JIna ompeneneHUs yCWIMKA B IUIOCKOM COCTaBHOM CTEPXKHE C 7 psIaMu
MOJATIMBBIX TPOIOIBHBIX CBs3€H PEeKOMEHIYeTCs MCIOIh30BaTh METOX chil. B
KayecTBE HEW3BECTHBIX MPHUHUMAIOT MPOAONBHBIE cwibl 1; (I = 1, 2, ..., r),
nepepacrpesensieMple Mexay crosnoamu i u (i + 1).

Ipononehyro cuny T; (§) B ceuennn & = x/H (x — paccTosiHHE OT Bepxa
3aHUs 70 PacCMAaTPUBAEMOTO CEYCHUs, H — BBICOTA 37aHUSA) PEKOMCHIYETCS
ompenesiTh mo hopmyie

T8 =T( - X T sin(w,&), M

T(E) =H'BUE- & /2)A, +(5- E/3)A,/2+

4 5 @
+(5-§ /A, /3+(§- §/5A, /4]
P
A, =aAt - a AL, FEL A — —
EA EA,,
L r+l1 (3)

~=—2 (P +a,AOEI, /b)),

ZE[

r+l

A, =H[(S+ D pe)L, | AET + p, [ (EA) - p,,,/ (EA,)]; @)

J=l

A, =qH*L /(2D EI); )
A =GH’L, /(6 EI); ©)
T — onpemensioT M3 pEHIEHHs CIEAYIOMEH CHCTEMBl alreOpandecKux

YpaBHEHHUII:
w2 | (H? BT + D) v, T} =D v, H*B,F;
j=1 j=l
G=12,..,7); 7)

1=4
F =) AJ)s ®
/=1



Jv1 = 2/W3v; (9)

J'> =2 sin w/w; (10)
L5 = 4w, sin w, - 1)/w’,; (11)
Sy =6 sin w,(W, - 2)/w’,; (12)
Wy = (2 - Dy/2; (13)

[5; — TIOTOHHas >KECTKOCTh IIPH CIBHUTE CBSI3U MEXAY cTobamu i M i + 1; ajG+ 1y
— KO3 QUIMEHT JIMHEHHOTO TeMIIepaTypHOTO pacmupeHus s croiba i(i + 1);
Vi — K03 (HULMEHTHI, BBIYUCIIsiEMbIE 110 opMynam:

Yii = 1/(EA,) + 1/(EAL+1) + LJL/ZEI, (14)

Viie1 = Yisri = -1/(EAss1) + LiLisi/ SEL; (15)

Vij=yii= LL/I2EL (16)

Ty + ) — W3MEHEHHE cpegHed Ttemmeparypel cromba i(i + 1); iy —
CTECHEHHasI, CPEeIHSS 10 TONIIMHE CTEHBI, AedopMaliist ycagku cronda i(i + 1);
Atii+) — Tepemanm Temreparyp Mo ToimuHe cronba i(i + 1), Py —

BEPTHKAJIbHAsI COCPEIOTOUYCHHAsI CHJIa, IPHIIOKCHHAs B BEpXHEM cedeHnu 6==0
crosiba & = 0 cronba i(i + 1); €4+ — DKCICHTPUCUTET MPOJOTIBHOM CHITBI P+ )
B TUTOCKOCTH auadparMmel; EA;;+;) —IpOMONbHAS XKECTKOCTh cTonba i(i + 1);
El) — wsrubnas »xectkocts cronba i(i + 1); JEI — cymMa W3THOHBIX
KECTKOCTEW BceX CTOJOOB aAuadparmbl; pig+;; — PaBHOMEPHO pacrpeieeHHas
M0 BBICOTE MPOJOJbHAS CXHUMaromas cwia B croibe i(i + 1); &wy —
SKCUEHTPUCUTET MNPOAONBHOW CHIIBI Djg+y B TJIOCKOCTH jauadparme;; S —
COCPEJIOTOUEHHAs MOTIePEeUHas HATPy3Ka, HPHIOKEHHAs B ceuennn E=0; g —

PaBHOMEPHO paclpeleleHHas IOoNepeuHas Harpyska; ¢ — MaKCHMalbHOE
3HAQUEHUE PpACHpPElEICHHOW IONEPEYHOW HArpy3Kd, HW3MEHSIOIIEHcS 10
JIMHEWHOW 3aBUCHMOCTH OT Hylsl B ceueHuu & = 0; €2 — KOIMYECTBO UJICHOB
TPUOIVHKEHUS.

Koaddrmnentsr w,, J npuBenensl B Tadu. 1.

Tabnuna 1

% w, WZV ij .]Vz Jv3 Jv4

1 1,5708 2,4674 | 0,51602 0,32851 | 0,23874 0,18669

2 47124 22,207 | 0,01911 -0,00405 | -0,00983 -0,011071

3 7,8540 61,685 | 0,00413 0,000526 [ +0,00091 0,001526

7
4 10,995 120,90 | 0,00150 - - -0,000404
0,000137 | 0,000298
5 14,137 199,86 | 0,00071 0,000050 | 0,000093 0,000149

B cBa3u ¢ OBICTpOH CXOAMMOCTBIO psifa TPU BHIUMCICHUHM BEIUYUHBI 1
JIOTTYCKAETCsl YIUTHIBATh OJMH wieH psaa (€2 =1).

6.Ycuins B COCTAaBHOM CTEpXKHE C 7 PAJaMH IOAATIMBBIX CBS3€H CIBUTA
OTIPENEIISIIOT 10 (popMyIam:

MPOIOJIbHAS CHJIa B ceueHHH & cToioa i

Ni(&) = N°(&) + Ti.i(§) - T(S), (17)
N(8) = P; + EpH, (18)

M3THOAIOIINI MOMEHT B ceueHnn & cTomba i
M(§) =M, (§)- X LT,(), (19)
j=l

M,(§) =Pe’ + pHe&+SHE +qH'E | 2+ GHE /6, (20)



CABHTAlOIIas CUJIa B CBSI3AX MEKAY cTojOamu [ u i + | B ypoBHE BEpXHEro
JTaXxKa n

Vi(&n) = T: (&n) (21)
B YPOBHE 3Taxka i < n
V&) = T(&) - T &), (22)
rae E=1-(h+1)/n (23)
(h=1,2,..,n).

7. TlpuBeneHHYI0 HM3TMOHYIO JKECTKOCTh BEPTHUKAIBHOH auadparmel ¢ 7
pslaMH IPOEMOB PEKOMEHJYETCs ONPEIEISITh TI0 popMyJie

El,, = 21 :

2
ZE[ZL( BB

i=1

24

rne B; — kopHu ypaBHeHus (2) mpu v = | it Harpy3Kd B BHJC CAUHUYHOU
COCPEIOTOYCHHON MOMEPEYHOM CriIbl S = 1, mpritokeHHOH B ceueHnn § = 0.

8. Ilepuon ocHOBHOrO TOHa KoJeOaHWil B ciydae, KOTAa JJIMHA B IUIaHE
BEpTUKAIbHBIX jguadparm ©He mnpesbimaer (0,2 BBICOTHI 3JaHUS, MOXKHO
oTpeneNsTh mo hopmyie

7, =1,76 H>\/m / >, EI,_, , (25)

rae m — Macca €AMHUIIbI BBICOTHI 3/1aHUA, paCCMaTpruBaAE€MOI0 Kak KOHCOJIbHBIN
crepxenb;, XElL., — CyMMa TIPUBEICHHBIX HM3THOHBIX  KECTKOCTEH
BEPTHUKAIBHBIX Jradparm.

B ciyuae, ecnu nmerorcst quadparMel, JIMHA KOTOPBIX Oosbire 0,2 BBICOTHI
3[aHusA, TO IIPU ONPENeNCHUH MepHoja KoyieOaHWi HeoOXOOMMO YYHUTBHIBATH
BIIMsIHHUE AedopMaluil CABUTra CTEH B COOCTBEHHOM mutockocTu. [lepuon nepBoro
TOHA B 9TOM CIIy4ae MOXHO OIpeNelsiTh o hopmyiie

I = L05H fm 1 5 ELy, 6)

y= (14,56 + 13,327+ 3,36 7)/(5,04 + 2,87); 27
v = 12XEL./(H' Y GAyea), (28)
2GA,.s — CyMMa CIBUTOBBIX JKECTKOCTEH BEPTHKaIBHBIX Iuadparm,

OIPEACIACMBIX 6e3 yueTa mjiomaau moJok.

Onpenenenne yCWInii B NPOTSKEHHBIX 3IaHUAX OT TEMIEPATYPHBIX U
YCaJ04HBbIX BO3/1eiicCTBHH

9. Jlnd TPOTSDKEHHBIX B IUIAHE 3JaHUS YCWIMH OT TeMIepaTypHO-
BIQKHOCTHBIX BO3JEHCTBHI PEKOMEHIYETCS ONPENENATh C HCIOJIb30BaHHUEM
pacUeTHON CXEMBI B BUJIE TOPU3OHTAIBHOI COCTABHOM CUCTEMBI C IPOIOILHBIMU
MoscaMU B YPOBHE NEPEKPHITUHA, KOTOpPbIE COEJUHEHBI MOJATIMBBIMU CBSI3SIMU
capura. [IpuBomuMble HKe pacdeTHble (OPMYJBI  IPUMEHHMBI  JUIS
pPEeryjaupoBaHusl IO BBICOTE COCTABHBIX CTEpyKHEH. HuxHuil Apyc cocTaBHON
CHUCTEMBl MOXKET HMETh TIE€OMETPUYECKHE M KECTKOCTHBIE XapaKTEePUCTHUKH,
OTJIMYAIOMINECS OT OCTAIBbHBIX ApycoB. PacderHbie (GopMynbl MoIydeHB! I
CHCTEMBl C OECKOHEYHO OONBIIMM YHCIOM SPYCOB M HPUMEHUMBI I
ONpENEeIeHNs] YCWINN B HW)KHEH ITOJIOBHHE BBICOTHI 3[aHUsl IIPH KOJIUYECTBE
Taxed JOeBATh M Oonee (B BEPXHHUX OJTaXax YCHWIMS CYyIICCTBCHHO
YMEHBILIAIOTCS).

IIpu pacuere yuuTHIBAIOTCSI U3MEHEHUS BO BPEMEHU CPEJHHX MO CEUEHHAM
KOHCTPYKLIMHU TeMIepatyp Af (10 OTHOIIEHHIO K HayalbHOM TemmepaType #,) U
OTHOCHTENBHBIX JedopManuidi ycagkd OeroHa & BO3HHMKAIOMIMX — M3-32
YMEHBIIEHHS €r0 HA4aJIbHOW BIaKHOCTH.



V3MeHeHNe BO BpEMEHH CPEIHUX 110 CEUCHUSIM KOHCTPYKIMH Temmeparyp At
W HaYaJbHBIC TEMIIEPATypHI £, onpenemnsatorcs no CHull 2.01.07—385.

10. Pacger Ha TeMIiepaTypHO-BIaKHOCTHBIE BO3ACHCTBUS BBITOIHICTCS IS
CTauii BO3BEICHNUS U AKCIUTyaTallun 31aHHS.

Hna cmaouu 6036edenusi PEKOMEHTyETCsl pa3IniaTh Ba PACUETHBIX CITydast:

HEepBBI — 371aHMe BO3BEJEHO B TEMJIOE BpeMs roja U A0 IMyCKa OTOIIEHUS
KOHCTPYKLIMU 3HAaHUS OXJIAXKNAIOTCS BCIEACTBHE IOHIKEHHS TEMIIEpaTyphl
Hapy>KHOT'O BO3yXa B XOJIOJHOE BpeMs T0J1a;

BTOpOH — 3/1aHHE BO3BEACHO B XOJIOJHOE BpEMs T0la M KOHCTPYKIUH
3aHMsl HArpeBarOTCsS BCJICACTBUE TIIOBBIMICHUS TEMIEPATyphl HaApPYyKHOTO
BO3/yXa B TEIUIOE BpEeMs rofa.

B mepBom pacueTHOM ciydae ¥3-3a ITIPOTHBOJACIHCTBUS  OCHOBaHHMS
TEMIIEpPaTypPHBIM M3MEHEHUSIM JIMHEHHBIX Pa3MEpOB MPOAOIBHBIX KOHCTPYKIIMH
B HUX BO3HMKAIOT PACTATMBAIOLINE HANPSKEHUS, BO BTOPOM PACUETHOM CIydae
— CXKUMAIOILEe HaNpsHKEHUSL.

B nepBoM pacuetHOM ciy4ae ycanouHble aAedOpMalMM MOXHO HE
YUUTBHIBAaTh, TaK KaK B XOJIOAHOE BpeMs roja aedopmanuu ycajku OeToHa He
YBEIMUYUBAIOTCS. B CBA3M ¢ TeM, 4YTO TeMOepaTypHble U YCaJO4YHbIC
JnedopMani BO BTOPOM pPAacdyeTHOM Cliydae MPOTHUBOIOJIOXKHBEI 0 3HAKy, a
C)KMMAIOLINE HANpsSHKCHUS B HPOJONBHBIX KOHCTPYKLHSX, KaK IpPaBWIIO, HE
ONAacHBbI, AOITYCKAETCsl BTOPOI pacueTHBIN Cilydail HE pacCMaTpHUBAaTh.

s cmaouu skcniyamayuu HEOOXOIMMO IPOBEPUTh KOHCTPYKIHMH Ha
COBMECTHOE BIIMSHUE TEMIEPATypHOTO COKPALIEHHS TPOAONBHBIX Hapy>KHBIX
cTeH ¥ Jedopmanuii ycaaku mpoIoiabHbIX KOHCTPYKIHH.

Jlns 3naHuil ¢ HeHeCyIMMH HapyXHBIMH CTEHaMHM, a TaKXkKe C TPEXCIOMHBIMU
HECYIIMMU CTEHAMH C TUOKHMH CBSI3IMH MEXIy CIOSIMU HpPU OIpEIesICHUN
YCHIIUSL BO BHYTPEHHHMX KOHCTPYKIMAX MOXKHO YYHTHIBaTh TOJIBKO H3MEHEHHE
nepopmannii ycamkud. HapyKHBIA CIIOH TIPOJOIBHBIX TPEXCIOMHBIX CTEH B
Cllydae ONHMpaHUs €ro Ha (YHAAMEHT CIIEAYET PAacCUNTHIBATE HA COBMECTHOE
BIIMSIHUE YMEHBUICHHS €ro CpeaHeil TemrepaTypsl (IpH mepexoje OT TEIIoro K
XOJIOHOMY BPEMEHHM rojia) U AeopMaIiii yCcaaKH.

11. IpononpHOE ycuime B CEYEHUH & MPOJOJIBHOIO Tosica Hal k-M SIpycoM
olpeensercs no Gpopmyiie

- (- D" cos(w,&)

N, (&) =(a,At, +&)EA, D, 05 22 (29)

wu=l,2,.. > qu.ur/t

rae ap — Ko3(pQUIMEHT JIMHEWHBIX TeMIepaTypHBIX aedopmaruii GeToHa

KOHCTPYKIMH, 00pa3yromuil MpOAONbHEINA TosiC k; Afy — pacdeTHBIH meperan

CPEeOHUX TEeMIIepaTyp MNPOAOJIBHOTO TMosca Kk; & — PpacyeTHOE H3MEHEHHE

nedopmanuii ycagkd OeTOHa, 00pa3yromero HpomOJbHBIN Tosic k; FAr —
MIPOJOJIBbHAS KECTKOCTh k-ro mosica (ipu k > 1 EA, = EA);

W= Qu- 1) w/2; (30)

& — Oe3pa3MmepHas KOOpAWHATA, OTCUMUTHIBAEMAas BIOJNb JUIMHBI COCTaBHOMN
CHCTEMbI ¢ HayanoM orcuera no ee cepenute (0 < § < 1); f;, f — nOroHHsIe
KECTKOCTH IPU CIBUrE IPOAOJIBHBIX CBSI3€H COOTBETCTBEHHO B IEPBOM U BCEX
OCTAJIbHBIX SIPYCaX COCTABHOW CHCTEMBI;

B B w,(EA, - EA) 1 o

1
L N A I P

npu 3 = pu EA; = FAq, = | — monyanuHa cOCTaBHOH CHCTEMBI (IIOJIOBHHA
PaCCTOSIHUS MEXKY TEMIIEPATyPHO-YCaOYHBIMHE IIIBAMH);

r, =a, +.la, - 1; (32)



B ¢opmyne (29) umcio yuyuTBIBaEMBIX UJICHOB psga PEKOMEHAYETCs
IPUHAMAaTh C YYETOM TOTO, YTO TIEpBbIM OTOpachlBaeMblii UIEH psza
XapaKkTepu3yeT OMHOKY BblYMCICHHU. [l TONydYeHUs] pelieHus] ¢ TOYHOCTHIO
0,05 mocraTo4HO y4ecThb NHATh WICHOB psna. B obmieM ciaydae pekoMeHIyeTcs
YIEPKHUBATh HEUETHOE YHCIIO WIEHOB Psa.

[ToronHoe cxaBuraromiee yCWwiMe B IPONOJBHBIX CBA3IX k-ro  sipyca
orpezensiercs 1mo (Gopmyiie

7,(8) =(a,At, + &)1, Z - (- D¥(r, - Dsin(w, &)

2 k :
u=l,2,.. Oﬂswluqlur:u
(34)

12. TIpomonpHas XECTKOCTh k-ro mosica EA; ompenmensercs Kak cyMMa
MPOJONBHBIX JKECTKOCTEH mMepeKpwuITus FEai, NPOJOIbHBIX CTeH FEAg,. llpu
HM3MEHEHHH JKECTKOCTHBIX XapaKTEPHCTUK MEPEKPBITHI M MPOJOIBHEIX CTEH IO
JUIMHE  ONpeAersieTcs  MpHUBEACHHAs  MPONONbHAs  KECTKOCTh  IOsIca,
orpezesnsieMas 1o GpopmyJe

n n
E4, :ZL,' /Z(Li [ EA,,), (35)

i=l i=l
rne L, — MIMHA §-TO y4acTKa IO JUIMHE 3JaHMs, B Hpeaenax KOTOPOro
IPOONBHAS KECTKOCTh M0ACA HOCTOSHHA; EA,; — IIPOJONbHAs KECTKOCTh k-ro

mosica Ha [-M y9acTKe; # — O0IIee YUCII0 YIaCTKOB.
[IpomonbHas IKECTKOCTh IOsica 1O O0Opa3oBaHHMsS TPCIUH B OCTOHE
ompenernsiercs mo popmyie

EA=EA, + EA,, (36)
rae E; — mmarensHbiil Moy b qedopmanuu 6eToHa
E =E/(1+ @), 37

E, — HavanpHbIiA MOJYNIb YIPYTOCTH OETOHA; ¢ — oOmpenessiercs mo Gopmyie
(2) ocoOwust.

IIpomonmbHast KECTKOCTh TMOsica TMOCie OOpa3oBaHHs B HEM TPEIIHH
ompenensiercs mo hopmyJie

EA =EA/yp, (38)

rae Y, — K03(D(UIMEeHT, YIUTHIBAIONMH paboTy pacTSHYTOro OETOHA MEXIY
TPEIIMHAMH W ONpEeAeTsIeMBIi  COrJITaCHO  HOpPMaM  NPOSKTHPOBAHUS
JKEeIIe300CTOHHBIX KOHCTPYKIIHIA.

13. IloroHHas KeCTKOCTh (CBsi3el CHIBHUTa k-ro Imosica ONpEACsIeTCS 0

thopmyie

B :ZGAk,i /(HkZLi): (39)

i=l i=1

rae GAyx; — KECTKOCTb MPU CIBHIE TOPU3OHTAIBHOTO CEYCHHS MPOIOJIBHBIX
CTeH k-ro sipyca Ha i-M yd4acTke: H; — BbICOTa k-ro sipyca; L; — jajiuHa i-To
y4acTka.

JKectkocTh MpW cOBUrE -0 Y4YacTKa CKBO3HOW IPOJOJBHOM CTEHBI C
MIPOEMaMH PEKOMEHIYETCS ONPEAEISATh sl TOPU30HTAIBHOTO CEUCHUS B YPOBHE
poeMoB 110 opmyite

GAk‘i = E,A,/(2,5 + H20/Li), (40)

rac A,-, L; — COOTBETCTBEHHO miomazab U JJIWHA TOPU3OHTAJILHOI'O CCYCHUA
CTEHBI Ha [-M Y4acCTKE, H, — BBICOTA ImpoeMa B CTCHE B k-m sApyce.



JKecTkocTh TpU CIOBUTE I-TO y4YacTKa MPOJOJIEHOW CTEHBI, COCTOSIICH W3
OT/EJIbHBIX, HE CBSI3aHHBIX MEXKIy COOON y4acTKOB, PEKOMEH/IYeTCsl ONPEIeIsITh
o ¢opmyie

2.5 . H,
b
E A4 Cl,

GA, , = (41)

rae C, — KO3(QUIMEHT XECTKOCTH OCHOBAHUS HPH MOBOpOTE (yHAAMEHTa B
IUIOCKOCTH CTEHBI; [; — MOMEHT HHEpLUUH (QyHIAMEHTa i-TO ydJacTKa CTCHEI
OTHOCHTEJIFHO OCH, IIEPIEeHIUKYJISIPHON IFIOCKOCTH OBOPOTa (PyHIaMEHTA.

[Tpn onmpanuy cTeH Ha cBaiHBIC (QYHIAMEHTHI C BHICOKO PACIIONOKECHHBIMHU
poCTBEepKaMM KECTKOCTH IPH CHABHUIE CBs3ed HEOOXOAMMO ONpEeAeNsTh IO
CIEeIUATbHBIM PEKOMEHAIUSAM.

ITPUJIOKEHHUE 2

PEKOMEH/JIALIUU IO OBECIIEYEHHUIO YCTOMYUBOCTHU
KPYITHOITAHEJIBHBIX 3EIAHI/II‘/'I TP ABAPUMHBIX
BO3JEUCTBHUSAX

1. Hecymas cumcremMa KuUIBIX 3IaHAH JODKHA OBITH yCTOWYMBA K
nporpeccupylomemMy  (LEMHOMY)  pa3pylleHHI0O B clIydae JIOKaJbHOTO
paspyIIeHUs OTJAENBHBIX KOHCTPYKIUM NpH aBapUilHBIX BO3JEHCTBHAX (B3pHIB
OBITOBOTO Ta3a WJIM JPYIMX B3pPBIBOOIACHBIX BEMIECTB, MOXap M T. II.). DTO
TpeOOBaHHWE O3HA4aeT, 4YTO B Cllydae aBapUHHBIX BO3ICHCTBHH, HE
MPEIYyCMOTPEHHBIX YCJIOBHAMH HOPMAaJbHOW AKCIUTyaTalliM 3IaHWH (B3pBIBBHI,
MOKaphl, YAapHBIE BO3ICHCTBHSI TPAHCIOPTHBIX CPEACTB H T. II.), JTOITYCKAIOTCS
JOKaITbHBIE Pa3pyIICHHS HECYNINX KOHCTPYKIHMK (IOJTHOE WM YacTHYHOE
paspylleHue OTJACIBHBIX CTEH B MpeJesiaX OJHOIO TaXka U JIByX CMEXHBIX Oceil
3[1aHus), HO 9TH IIEPBUYHBIC Pa3pylICHUS HE JOJDKHBI IPUBOJUTE K OOPYIICHUIO
KOHCTPYKLUH WM K Pa3pyLlICHUIO COCEIHUX HECYLINX JIEMEHTOB, Ha KOTOpHIC
nepeaaercs Harpyska, panee BOCIIPUHHMMAaBIIAsICS 3JIeMEHTaMH,
MOBPEXJACHHBIMU aBaApUMHBIM BO3/ICHCTBUEM.

KoHcTpykTHBHas cucTeMa 3[JaHMs JOJDKHA O0ecleYnBaTh €ro MPOYHOCTh U
YCTOHYMBOCTD B CIIy4ae JIOKAIBHOTO Pa3pyIICHHs HECYIIUX KOHCTPYKIHHA, Kak
MUHIMYM Ha BpeMs, HEoOXOoAWMoOe Ui dSBakyammu JronaeH, llepememenue
KOHCTPYKLUI U PACKPBITUE B HUX TPELIUH HE OIPaHUYUBACTCA.

2. YCcTOHYMBOCTD 3[1aHUSI K IPOTPECCUPYIONIEMY OOPYIICHHIO TpOBEpsieTcs
pacyeroM Ha 0co0oe coueTaHHe HArpy30K M BO3JICHCTBUIA, BKJIIOYAOLICe
MOCTOSIHHBIE W BPEMEHHBIE JUINTENIBHBIE HArpy3Kd, a TakKe BO37eHcTBUE
THITOTETHYECKUX JIOKAJIBHBIX Pa3pylIeHUi Hecymmx KoHcTpyKuuil. [locrostHHAs
U BpeMEHHas JIUTEIbHAs Harpy3ka gommkHa onpenenstbes mo CHull 2.01.07—
85. Ilpm »TtoM KOIPPUIMEHTH CcOUYETAaHWH HArPy30K M  KOIPPHUIMESHTHI
HA/IKHOCTH TI0 Harpy3KaMm K ITIOCTOSIHHBIM ¥ JIJTHTENBHBIM HAarpy3KaM CIieIyeT
IPUHUMATh PABHBIMH EUHUIIE.

Bo3zaeiicTBrs NTOKaNbHBIX pa3pylIEHUH HECYIIMX KOHCTPYKIIMHA YUUTHIBAIOTCA
T€M, YTO U3 KOHCTPYKTHBHOM CHCTEMBI 3[aHUS YAAISIOTCA OTIEIbHBIC
3JIEMEHTBI, KOTOPbIE MOTYT OBITh Pa3pyLICHBI PU aBaPUHHBIX BO3JICHCTBHSIX.

151 maHeNnbHBIX KUIBIX 3JAHUK B KAUECTBE PAaCUETHOM CXEMBI JOKAJIBHOTO
paspylieHusi  cleAyeT paccMaTpuBaTh  paspymieHue (ynajeHue) JABYX
MePeceKaIONINXCs CTEH B MpeeNiaX OJHOrO (JIF000ro) 3Taka Ha y4acTKax OT UX
BEPTHUKAJIHHOTO CTHIKA (B 9aCTHOCTH, OT yTJia 34aHMUs) 10 OMMKaNWIIero nmpoemMa B
KaXI0M CTeHe WIM JA0 CIEOYIOLIEro BEPTUKAIbHOTO CTBIKA CO CTEHOH
HNEePIEHANKYIIIPHOTO HAIPaBICHHUS.

JIJisl OLIGHKM yCTOWYHMBOCTH 3[IaHUSI IIPOTUB MPOTPECCHPYIOLIET0 0OpYIIEHHs
paspemiaercss paccMaTpUBaTh JIMIIL HauOolee OIAacHbE pPAacUYETHBIE CXEMbI
pa3pymieHus:

JIOKaNbHBIE pa3pyIIECHUs, BKIIOYAIOMIME pa3pyIlIeHUs Hapy>XHBIX CTEH,
OCTabJICHHBIX IBEPHBIMH MIPOSMaMH BBIXOIOB Ha OATKOHBI U JOIKUH (CXeMHI 1,
2, 3 Ha puc. 11);



JIOKaJbHBIE pa3pylICHUs, BKIIOYAIOIINE pPa3pyLIEHUs BHYTPEHHHUX CTEH,
cnabo CBA3aHHBIX C OCTAIBHBIMH BEPTUKAIBHBIMH KOHCTPYKLUSIMU H3-32
HAJINYMA JABEPHBIX MpoeMoB (cM. cxeMmsl 1, 4, 5 Ha puc. 11), n3-3a GamoyHoi
pa3pe3kn OONBIIETIPOIETHBIX IUINTOYHBIX MEPEKPBITHHA (CM. CXeMBI 2, 5 Ha pHC.
11) wnm W3-3a YaCTUYHOTO OTCYTCTBHSA CBSI3eH dUepe3 IMEepeKpHITHS (CTEHHI,
MPUMBIKAIOIIHE K JIECTHUYHBIM KJIeTKaM; cxema 4 Ha puc. 11).

3. IIpu pacyere maHeNbHBIX 3/aHUH Ha YCTOWYHBOCTH K MPOTPECCHPYIOIEMY
06py1ueHmo HOPMATUBHBIC  CONPOTHUBJICHUA MAaTCPUATIOB MpUHUMAKOT B
coorBerctBun co CHull 2.03.01—84 wu CHull 11-23-81. PacuerHsle
XapaKTEPUCTHKHM CONPOTHUBICHUSI MAaTEpHAliOB, OIpENENsieMble  JCICHUEM
HOPMaTUBHBIX COHpOTHBJ’IeHHﬁ Ha KOB(I)(I)I/IHI/IGHTBI HaACXKHOCTH, IJIA OETOHHBIX
M JKeNe300€TOHHBIX KOHCTPYKIMI MOBBIIIAIOT 3a CYET HCIOJIb30BAHMSA
KOX(QPHUIINEHTOB HAJEKHOCTH, YKa3aHHBIX B Tabn. 1. Kpome Toro, pacuerHsie
COIIPOTUBIICHHS YMHOXAIOT Ha KO3(p(DUIMEHTHI yCIOBUIA pabOTh, YUUTHIBAIOLINE
MaJTyl0 BEpOSTHOCTb aBapUHHBIX BO3ACHCTBHH W MHTEHCUBHBIN POCT NMPOYHOCTH
OeroHa B HEpBBIH NMEPHOJ IOCIE BO3BEICHMS 3JaHUS, a TAaK)KE BO3MOMXHOCTh
WCIIOJIb30BAaHUSI apMaTyphl 3a MpeJesioM TeKydecTH Marepuana. KosdduuneHrtst
ycII0BHH paboTh! st OeTOHA IPUHUMAIOT 10 Tabi. 2, A7 apMaTypsl KJaccoB A-
I, A-II, A-III BBOZMTCS enuHBIN K03 durment y, = 1,1.

Taoauma 1
Martepuan Hanpsxennoe VYcnosHoe Koaddpumnment
COCTOSTHHE WITH o0o3HaueHne Ha/Ie)KHOCTH 1O
XapaKTepUCTHKA Marepuanam
Marepuania
beron Cxarue Vb 1,15
Pactsxenue Vbt 1,25
Apwmarypa Knacc A-1, A-II Vs 1,1
Knacc A-III 1,05
[IpoBosioyHas 1,2
Tabnuma 2
®dakTopsl, 00yCIOBINBAIOIINE BBEICHNE VYcnoaoe  Koaddumment
K03 PHUIIEHTOB o0o3HaueHNe yCIOBHH pa-
60TbI OeToHa
1. KoHcTpykiuu GeTOHHBIE Vb1 0,9
2. Hapacranme mnpouHocTn OeToHa BO V2 1,25
BpeMeHH, Kpome OeToHOB kiacca B50 u
BBIIIE, OETOHOB HA TJIMHO3EMHCTOM LIEMEHTE,
TIOMIHATHBIX u QJIUTOBBIX
MOPTIIaHALIEMEHTAX
3. DJeMeHTHl 3aBOJCKOTO H3TOTOBIICHUS Vb3 1,15
(OeToHHBIE M XKeIe300eTOHHbIE)

PacuerHble compoTHBIEHUS NMpOKaTHOW cTanu mpuHMMaioTcs mo CHwull II-
23-81 ¢ y4eToM HONMYCTUMOCTH pabOTHl IDIACTHYHBIX CTajei 3a IpeneioM
tekydecTd. Koaddumment ycnoBuit pabOTBl IS IUIACTHYHBIX — CTaiel
IpUHUMAaeTcs paBHbIM 1,1.

4. Jlns OUEHKH YCTOMYMBOCTH MAHENbHBIX 3[JaHMH K MPOrPECCHPYIOLIEMY
OOpYIICHUIO ClIeAyeT BBLACIUTH JBA THUIIA HEMOBPEXKAECHHBIX KOHCTPYKTHBHBIX
2JIeMEHTOB. B anmeMeHTax mepBoro Tuma BO3JEHCTBUS JOKANIbHBIX pa3pylIeHuil
HE BBI3BIBAIOT KAUECTBEHHOTO W3MEHECHUS HAINPSHKEHHOTO COCTOSIHUS, a
MPUBOAAT JHWIIb K YBEIMYCHHWIO HANPSKCHUH M YCWINH (HEHNOBPEKICHHBIC
CTeHOBbIE JuadparMpl ¥ IUIMTHl TEPEKPBHITHH, HEPACHOIO0KEHHbIE Hak
JIOKaIBHBIM pa3pylIeHHeM). B smeMeHTax BTOporo tuma (K HHUM OTHOCATCA
KOHCTPYKLIUY, MOTEPSIBIIUE MEPBOHAYAIBHBIE OMNOPBl — CTEHOBBIC IAHEIH U
IUMTBl TIEPEKPBITHH, pACIIOJIOKEHHBIE HAJX JIOKAIBHBIM pa3pyIIeHHEM) B
paccMaTpUBacMOM COCTOSIHUM 3[aHUS KAaueCTBEHHO MEHSIETCS HalpsDKEHHOe
COCTOSIHHE.



B cBs3u ¢ Tem, UYTO DJIEMEHTH MEPBOrO0 TUNA NPU HOPMAIBHBIX
9KCIUTyaTallMOHHBIX BO3JEHCTBUAX IOJBEPralOTCs HAarpy3kaM B JIBa-TpHU paza
HWXKE paspymaroimnx, a paC4YC€THLIC JIOKAJIbHBIC Pa3pylICHUA, KaK IIpaBHUJIO, HE
MOTYT BBI3BaTh IIEPETPY3KH STHX KOHCTPYKIMHA Ooinee, deM B IBa pasa,
MPOYHOCTH 3JIEMEHTOB IEPBOTO THMA pa3pemraeTcss He mpoBepsaTb. OCHOBHOH
3ajadell pacdera sBISETCA MPOBEPKA YCTONUMBOCTU CTEHOBBIX MaHENEH U IUIUT
HNEPEKPBITHI, PACMOIOKEHHBIX BBIIIE JIOKAIBHOTO PAa3pyIIEHUs] U MOTEPSBIIMX
ONopy B pe3yJIbTaTe€ JIOKAJbHOIO pa3pyLICHUs CTEH. YCTONYMBOCTh 3THUX
KOHCTPYKLUH 3aBUCUT KaK OT MPOYHOCTH CAMMX 3aBHUCIIMX 3JI€MEHTOB, TaK U OT
MPOYHOCTH MX CBSI3€H MEXIy COOOM 1 C HETTOBPEKICHHBIMU CTCHAMH.

YCTOHYMBOCTD 3[aHUSI TPOTUB IMPOTPECCHPYIOLIETO OOpYIICHHS CIEIyeT
obecrieunBaTh, B MEPBYIO OYepenb, 3a CUST PAIlMOHAIBHOTO KOHCTPYHPOBAHUS
CBsI3eH MEXIy COOPHBIMH JJIEMEHTaMH. YCHIICHHE CaMHX COOPHBIX 3JIEMEHTOB,
PAacIONIOKEHHBIX HaJl JIOKAJIbHBIM Pa3pyLICHUEM, HE PEKOMEHIYeTCsl.

6. B nensx moBbIIIEHNST 5KOHOMUYHOCTH KOHCTPYKTHUBHBIX PELICHHUN CBA3EH,
MPEMATCTBYIONIMX POTPECCUPYIOIIEMY OOPYIICHUIO, HEOOXOIUMO IOBBIIIATh
X IUIACTHYHOCTh, MJOOMBasCh, 4YTOOBI B IPENEIBLHOM COCTOSHHH IIOCIE
WCYEPIIaHUSI HECyIIeH CIIOCOOHOCTH CBA3h HE BBIKIIOYANAch W3 paboTHl U
Joryckaia 0e3 pa3pylieHHs CPaBHUTEIBHO 0OJIbIINEe aOCOOTHBIC aehopMaluu
(TIopsiIka HECKOJIBKUX MIJUTHMETPOB).

Jns obecniedeHWs IUIACTUYHOCTH COCOMHEHHH COOPHBIX JJIEMEHTOB WX
KOHCTPYKTUBHBIE pELICHUS MAOJDKHBI BKJIIOYATh CIELHUAIbHBIC IUIACTHYHBIC
SJIEMEHTHI, BEINOJHEHHbIE U3 IIACTUYHON JIMCTOBOM WM apMaTypHOH CTalu.

PactsiHyTas nuHeiiHas CBSI3b MEXIY COOPHBIMH 3JIEMEHTaMH, KakK MpaBHIIO,
[IPEACTABISAET LIENOYKY IIOCIEN0BATENbHO COCAUHEHHBIX JJIEMEHTOB — aHKEP
3aKIagHON JeTaiy, 3aKjIaJHas AeTalb, COOCTBEHHO CBf3b, 3aKJaJHAs JETallb
BTOPOIO 3JIEMEHTa M €€ aHkep. B cwly cioydyallHOM W3MEHYUMBOCTH
CONPOTHUBIICHUN OTHENbHBIX OJJEMEHTOB 3TOM LENM M HUX COECIUHEHUI
MpeJeNbHOe COCTOSIHHE BCEro CTBHIKA OINpenessieTcss Cina0eHImmM  3BEHOM.
COOTBETCTBEHHO peajbHAasd IIACTUYHOCTh BCETO COEIUHEHUS 3aBHCUT OT TOTO,
KaKOW 3JIEMEHT OKa)KeTCs CJIa0eHIIIM:

€CIIM IPOU30MIET BBIKAJbIBAHUE OETOHA, B KOTOPOM aHKEPYeTCs 3aKiaHas
JeTanb, TO pas3pylieHHe OyneT HOCUTh XpYNKHH XapakTep C BecbMa
HE3HAUMTENbHBIMA  a0COJMIOTHBIMH  Ae(OpManusIMH,  MPEANIECTBYIOMINMU
BBIKITIOUEHHIO CBSI3M M3 paboTHI (puc. 1, a);

€CAM PpPa3pyLIMTCS OOHO U3 CBAapHBIX COEOUHEHMH, TO, XOTS IpHU
KaueCTBEHHOM CBapke IUIACTUYHOCTL M MPOSIBUTCS B CWIY  MaJlod
NPOTSHKEHHOCTH CaMOTrO  pa3pyllaeMoro 3BeHa, aOCOoNIoTHBIE aedopMaliyy,
MPEALIECTBYIOMNE BHIKIIOUYCHUIO CBA3M M3 PabOThl, OyayT CpaBHHUTEIHHO
HeBesnukH (puc. 1, 6);

TOJIBKO B TOM Clly4yae, Korja cia0elIMM 3BEHOM COCAMHEHHUSI OKaKeTCs
COOCTBEHHO MeETaJJIMYecKasi CBS3b, BCE COCAMHEHHE IPOSBUT MaKCHMAIbHO
BO3MOXHBIE TJIACTHUECKHE cBoWcTBa (puc. 1, ).
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Puc. 1. [lnarpamma neopMupoBaHus pacTSIHYTOH JIMHEHHOW CBSI3H MPH
pa3pyLICHNH PAa3INYHBIX €€ JIEMEHTOB

a — TIpY BBIKAJIBIBAHUU aHKEPYIOIETro OETOHA; 6 — MPH Pa3pyIICHUH CBAPHBIX
COEIMHEHU; 6 — MU pa3pyLICHUN JIUCTOBOM MM CTEPAKHEBOH CBSI3U



CoenuHeHHsT COOPHBIX 3JICMEHTOB, MPEMSATCTBYIONINE MPOTPECCHPYIONMIEMY
0o0pyIIeHuo MaHeIbHBIX 31aHU, JIOJKHBI MPOEKTHPOBATHCS
HEpaBHOMPOYHBIMH, TPU ITOM DJIEMEHT, pa3pylleHHe KOTOPOro oO0ecreduBaeT
HanOoIBIINE TIacTHYECKHE Ae(opMaIiui COSTUHEHNUS, TOJDKEH OBITh HanMEHee
TIPOYHBIM.

JAs  BBINONHEHHST 3TOTO YCJIOBUSL PEKOMEHIYETCS pacCUMThIBaTh BCe
JJIEMEHTHI COCAMHEHUs, KpOMe Hambojee IUIacCTHYHOrOo, Ha ycwime B 1,5 pasa
0oJpIlle TPOYHOCTH TUIACTUYHOTO DJIEMEHTA, HallpUMep, aHKEPOBKY 3aKJIaJHBIX
JleTanel U CBapHbIE COeIMHEHUSI PEKOMEHIYETCSl paCCUUTHIBaTh Ha ycuiuue B 1,5
pa3a Gosplie, 9eM caMmy CBS3b.

HaxampoemHble mepeMbIuky, pabOTarollie Kak CBS3HM CIBHIra, HEOOXOIUMO
MPOSKTHPOBATh TaK, YTOOBI OHM Pa3pyIIANNACh OT W3ruba, a He OT ACHCTBHUSA
MONEPEYHON CUIIBI.

[[IrmoHOYHBIE CABHUIOBBIC COCAMHCHHS HEOOXOAMMO TIPOCKTUPOBATh TakK,
YTOOBI MPOYHOCTh OTHCIBHBIX IIMOHOK Ha cpe3 Obbia B 1,5 pasza Oonbine mx
MPOYHOCTH TIPU CMSATHUH.

Ilomumo oOecmedeHus IUIACTUYHOCTH CBS3€H JUIS 3allUThl 3JaHHH OT
MPOTPECCUPYIOLIETO OOpPYIICHUS PEKOMEHAYETCS HCIONb30BaTh B KOMILICKCE
cIeyIonIe KOHCTPYKTHBHBIE MEPOIIPHUSTHS:

00BEIUHATD OTAEIBHBIC TUTUTH MEXXIYITAKHBIX MEPEKPHITHIA B SIUHBIN AUCK
CHEIMATbHBIMA METAJUIMYECKIMH  CBS3AMH, pabOTalomMMA B  IDIOCKOCTH
MEPEKPHITUS HA PACTSKEHUE U CIIBUT;

3aBOJIUTh IUIUTHl MEPEKPHITUH B HECYILIHE CTEHbl MEPHEHAUKYISIPHOTO
HalpaBJICHUs, MHCIOJB3YsS MX Kak IIMOHOYHYI CBs3b CABUTA  (IIpH
1aT)OPMEHHBIX CTHIKAX TaKas CBA3b 00pa3yeTcs eCTECTBEHHBIM 00pa3oM);

yCTpamBaTth MEX Ty TaKHbIC CBSI3H, 00eCTcUnBaIOIINE paboty
TOPU30HTAIBHBIX CTHIKOB MEXIY MEPEKPHITHSIMH U CTCHAMH Ha PAaCTSHKEHUE U
caBur. Jlms  ycTpolicTBa TaKMX CBsI3€H PEKOMEHIYETCS  HCIIONB30BATh
MTOTBEMHBIE TICTIIH, IITHIPH | T. . JCTaJH, HalpHMep, KaK IMOKa3aHo Ha pHc. 2.
Takue CBS3M OYEHb IUIACTUYHBI KaK MPU PACTSIKEHUH, TaK U MPHU CIABUTE, OHU
00eCTICYNBAIOT COBMECTHYIO Pa0OTy BCEX KOHCTPYKIIHA, PACIIONIOKCHHBIX BBIIIC
JIOKAJIbHOTO Pa3pyIIeHUs; BO3MOKHOCTh YCTPOHCTBA TaKUX CBSI3€H HE 3aBUCHUT
OT 0COOEHHOCTEH I1aHa 3JaHuMs.

e

Puc. 2. BapuaHT KOHCTPYKTHBHOTO PEIICHISI MEXKTy3TAXKHOMN CBSI3U
I — raiika; 2 — maiiba; 3 — TOIBbEMHBIN IITHIPH

6. Jlyist pacyera maHeJbHBIX 3[aHUI HA YCTOWYUBOCTD K MPOTPECCUPYIOIEMY
OOPYIICHUIO PEKOMEHIYETCS HCIONIB30BaTh MPOCTPAHCTBCHHYIO PACUCTHYIO
MOJENb B BHJE CHCTEMBl IUIACTHHOK (C MpoeMamu wWid 0e3 IpPOEMOB),
COCIMHEHHBIX MEXIy CO00# COCPEIOTOUCHHBIMHU CBS3SIMH, MTPOYHOCTH KOTOPBIX
SKBUBAJICHTHA MPOYHOCTU (HAKTHUCCKUX CBA3CH MEXIY maHeasimu (puc. 3, a).
Takass Mojenb 31aHUsl JIOJDKHA OBITh paccyMTaHa NpPU BCEX BBIOPAHHBIX B



COOTBETCTBUM C PEKOMEHJAIUSIMU II. 2 PACUETHBIX CXeMaX JOKaJIbHOTO
pa3pylLIE€HUs] KOHCTPYKLIHH.

— e,

Puc. 3. PacueTHas Mozens 31aHUS C JIOKAIBHBIMHU Pa3pyLICHUSIMA
1 — nokanpHBIE pa3pyLICHUS

B cmydae obecnieueHns IIacTUYHON pabOThl KOHCTPYKTHBHOHM CHCTEMBI
3laHMsS B TIPEACIBHOM COCTOSHMM pPacdeT pPEKOMEHAYETCS MPOBOAUTH
KMHEMaTU4YeCKUM METOJOM TEOPHU NPEAENIbHOr0 paBHOBecHsd. B 3Tom ciyuae
JIOITyCKAaeTCsl MPOBEPATh yCTONUUBOCTD JIMIIb 3JEMEHTOB, PACION0XKEHHBIX HaJ
JIOKAJIbHBIM pa3pylIeHUeM, U pacyeT 3[aHusd NPH KaKJoH BBHIOpaHHOM cxeme
JIOKaJIbHOTO pa3pyllleHHsi CBOAUTCA K CIIEAYIOLIEH mpoLeaype:

3aJa0Tcsl  Hamboyiee  BEPOSTHBIE ~ MEXaHM3Mbl  IPOTPECCHUPYIOLIETO
(BTOpUYHOrO) OOpYIICHHs] KOHCTPYKLHUH 3AaHHs, MOTEPSBUIMX OIMOpY (3a1aTh
MEXaHW3M pa3pyLICHHUs 3HAYUT ONPEIEIHTh BCE pa3pylIacMble CBSI3H M HAUTH
BO3MOJKHBIE 00OOIICHHBIE ITepeMenieHns (W;) M0 HalPaBICHUIO YCHIINN B JTHX
CBSI35IX);

JUIS KaXXJIOTO M3 BBIOPAHHBIX MEXaHHU3MOB IPOTPECCHUPYIONMIETO OOpYIICHUS
OTIPEIENIAIOTCSI TPOYHOCTH BCEX IUIACTUYHO paspymaeMbix cBs3ed  (S));
HaXOJATCS PaBHOACUCTBYIONINE BHEIIHUX CHJI, MPUIOXKEHHBIX K OTAEIbHBIM
3BEHBSIM MEXAaHU3Ma, TO €CTh K OTJEIbHBIM HEpa3pyIIacMbIM IEMEHTAM HIIH UX
yacTaM (G;), 1 IepeMeneHHs 110 HAallPaBJICHUIO UX JeHCTBUA (1))

ompenensiercss padora BHyTpeHHUX cun (W) m BHemHmX Harpy3ok (U) Ha
BO3MOJXKHBIX TIEPEMEICHUAX PACCMATPHBAEMOT0 MEXaHN3Ma

w :Z S U :ZGiui

1 IMMPOBEPSACTCA YCIIOBUEC PABHOBCCUA
W= U. )

VYkazaHHas pacyeTHas MpoIeaypa CIpaBeAIHBa JIAIIb IPH YCIOBHH
BBITIOTHEHHSI TpeOOBaHUH 1. 5 00 0OecTieyeHIH IACTUIHON PaObOTHl OTIENBHBIX
[IaHEeJNeN U CBsI3ed MEXAy HUMM B IIPENEIbHOM COCTOSHUU. Ecinu miacTM4HOCTH
Kakoi-mn0o CBs3M HE oOecriedeHa, ee padoTa YUUTHIBATHCS HE NOJDKHA (CBS3b
cuHTaeTca OTCyTCTBYIomei). Ecnu Takux cBsizel M 2JIEMEHTOB, KOTOPBIE MOTYT
pa3pymaThCs XpynKo, MHOTO, M UX (OpMaIbHOE MCKIFOUYCHUE CIUIIKOM CHIBHO



YMEHBILIAET OLEHKY CONMpPOTHBIICHHS 3/aHHS MPOTPECCHPYIONIEMY OOpYIICHUIO,
clleyeT Wi 00eCTIeYNTh IIIACTUYHOCTD CBA3EH MM U3MEHUTH caMy IPOLELypy
pacuera. B mocnegHem ciydae 3gaHHE ZOJDKHO OBITH PACCUMTAHO HA OCHOBAaHHHU
YOPYrodl TJIacTHHYATOH MOJIENH, BKJIIOYAIOMIEH pacdeTHOEe JIOKaJIbHOE
paspymieHHe W MO3BOJIIOMIEH y4YecTh WM3MEHHBIIMHCS XapakTep paboThI
JJIEMEHTOB, MOTEPSABIIMX onopy. IlomydeHHble IpU 3TOM yCUIIUS B OTAENBHBIX
JJEMEHTaX  JOJDKHBI ~ CPaBHHMBAThCS € HUX  PACUETHBIMH  HECYIIMMHU
CHOCOOHOCTSIMH.  YCTOWYMBOCTH ~ 34aHHMS  IPOTUB  IPOIPECCUPYIOLIETO
oOpymieHuss Hpu 3ToM Oyzmer oOecmeueHa, ecid ANd JIOOOro dlIeMeHTa
cobmonaetcs ycnosue F < S, rae F 1 S COOTBETCTBEHHO YCHIIME B 3JIEMEHTE,
HalJIeHHOe U3 YIpPYroro pacyera, U €ro pacueTHas Hecylas CIIOCOOHOCTb,
HalJIeHHAs C YYETOM YKa3aHMH II. 3.

Oco0eHHOCTH pacyeTa 31aHUIl MONEPeYHO-CTEHOBOI 1 MepeKPecTHO-
CTEHOBOI CHCTEM C HeHeCYIMMH NPOA0IbHBIMY HAPY:KHBIMH CTEHAMH H3
JIETKMX He0eTOHHBIX MaTepHaJIoB

7. ns 31aHUil ¢ HECYIIUMMU IOIEPEYHBIMU UM BHYTPEHHUMU IIPOJOJIBHBIMU
CTEHAMHM W HEHECYIIMMH HEOETOHHBIMHU ITPOJIOJIBHBIMU HApy>KHBIMH CTEHaMHU
OTAaCHOCTh JIOKAJIBHOTO Pa3pyLICHUs] OMPEAEIACTCS JIUIIb €ro PACHON0KEHHEM
Ha IUTaHe 37aHus, HO HEe 3aBHCHT OT PAaCIIONIOKEHHUS IO ero Beicote. Hambonee
OMACHBIMH W, CJEJOBAaTEIbHO, PACUYETHBHIMU JIOKAIBHBIMH pPa3pyLICHUSIMA
SBIISTFOTCSI:

paspylleHUE MaHeNIu TOPLEBOM MOMEPEUHON CTEHBI, NMPUMBIKAIOIEH K YTy
3JJaHuUS;

pa3pylleHUE [IaHEIU BHYTPEHHEH IIOIIEPEYHON CTEHBI, HECYILEH HArpy3Ky OT
HaBECHBIX JIO/DKMH WM OAJKOHOB M TIPH TOM OCIaOJEHHOH JBEpHBIMU
MPOEMaMH.

KonngectBo pacueTHBIX JIOKATBHBIX pa3pyIICHUHA YKa3aHHBIX THIIOB B
Ka)X[JOM KOHKPETHOM CIy4ae OIpPEAEISIETCS WHANBHIYAIBHO B 3aBUCHMOCTH OT
ocoOeHHOCTEH TUTaHa 3MaHUS W MPHUHATHIX KOHCTPYKTHBHBIX pemeHui. [lpm
YHA(HUINPOBAHHOM pEUICHUH COOPHBIX 3JIEMEHTOB M CBS3€H MEXIy HUMH U
OTHOCHTEJIFHO MPOCTOM IUIaHE 31aHHMS MOXKHO OTPAaHWYHUTHCS PacCMOTPEHHEM
JIByX-TpeX HaHOOJIee OMACHBIX JOKAIbHBIX Pa3pyIICHUIH.

Ilpn xaxnaoM  BBIOpAaHHOM  JIOKAIFHOM  Pa3pyLIEHHMH  HEOOXOAMMO
paccMOTpeTh Bce yKazaHHBIE B mIl. § — 11 MeXaHHU3MBI IPOTPECCUPYIOIIETO
OOpyIIEHHS U TPOBEPUTH COOTBETCTBYIOIIHME pPACCMATPUBAEMOMY CIIy4aro
pacdeTHbIC YCIOBHSI.

8. IlepBrlii MeXaHHW3M IIPOTPECCHPYIONMIETO OOpPYIICHHUS XapaKTepU3yeTcs
OJHOBPEMEHHBIM IOCTYNATEIbHBIM CMEIEHHEM BHU3 BCEX CTCHOBBIX INaHenei
(MM OTHENBHBIX WX YacTeil), pacIlOIOKEHHBIX HaJl JIOKAJIBHBIM pa3pyIICHHEM
(puc. 4). Takoe cMerieHne BO3MOXKHO TPH pa3pyLICHUH CBs3el CABUra MEXIY
MPOJOJBHBIMU M TONEPEYHBIMH CTeHaMH (puc. 4, a) WM TpH pa3pyLICHUH
HaJIPOEMHBIX TIEPEMBIYEK U TUIUT TepeKphITHid (puc. 4, 6, 8).

IIpu orleHKEe BO3MOYKHOCTH OJHOBPEMECHHOTO OOPYIICHUS KOHCTPYKIIMI BCeX
sTaXel ycioBue paBHOBecus (1) 3aMeHsAETCS yCIOBHEM

W= U 2

rne Wy n Uy — COOTBETCTBEHHO pabOTa BHYTPEHHHMX M BHELIHMX CHJI Ha
HNEPEMEIIECHUAX JIEMEHTOB OJHOTO JTa)ka; OSTaXU pasfelsloTCs HIKHEH
MOBEPXHOCTBIO MEPEKPBITHS, KOTOPOE OTHOCUTCS K 3Taxy, PacloIOKEHHOMY
HaJl NEePEKPBITHEM.

Ecnu nmiawThl MEepekpsITHH HE 3aBEACHBI B IMPOJOJIbHBIE HECYIIHE CTCHBI,
OOpYIICHHIO TPEMATCTBYIOT JIMIIb CBSA3M  CIBHTa MEXKIy IaHEIIMHU
pa3pyIIeHHOW IOTIePeYHON CTEHBI W MPOAONBHOU cTeHHl (puc. 4, a). B stom
ciIy4ae yCIIOBHE paBHOBECHS (2) SKBHBAJICHTHO TPEOOBAHUIO

S1 = G+ G4 0,5(G s+ G ) +0,5(q LT +q L1,
3)



rae S, — TPOYHOCTh CBS3EH CABHTa B BEPTHKAJIBHOM CTHIKE MEXKIY
MPOJONBHBIMH M MONEpeuHbIMH CcTeHaMHu; Gy.n, Gi — COOTBETCTBEHHO BEC
MaHEeNU TMOMEPEYHON CTEHbl U MPUXOJIIAsics Ha Hee Harpyska oT Jomxun; G
‘wers G \wex — COOTBETCTBEHHO Beca IMaHENed Hapy)KHBIX CTEH, MPUMBIKAIOIIHX C
JBYX CTOPOH K pa3pyLICHHON MOmepevyHoi creHe; ¢', ¢~ — paBHOMEPHO
pacnpeneneHHas Harpyska Ia IIMThL nepekpeitusi; L', L, I, 1" — pa3Mepsl

IUTAT NEPEKPHITUI, OMUPAIOIINXCS HAa PA3PyLICHHYIO CTEHY.
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Puc. 4. BapuanTtsel MexaHu3Ma nporpeccupyloero oopymenus I tumna

Ecnu mimTel mepekphITHsS 3aBEJCHBI B NPOAOJIBHBIE M IONEPEYHBIC CTEHBI
(nnar¢popMeHHblE CTBIKM), OHH OOpa3ylOT MEXJAy HHUMHU IPAKTHYECKH
HepaspyIUMYIO CBsI3b CIBHra. B 3TOM cilyuae paccMaTpHUBalOTCS JIMIIb TaKHe
Pa3HOBUIHOCTH MeXaHu3Ma oOpyuieHuss | Tuma, KOTOpble BO3MOXHBI TPH
0CJIa0JICHUH TIOTIEPEYHOW CTEHBI NBEPHBIMU TpoemMamu (cM. puc. 4, 0, 6). llpu
9TOM ycioBue (2) IpUHIMAET BUJI

Wlw.in + Wlp = Uw.in + Up + U w,exs (4)

rne W, Uwim — COOTBETCTBEHHO paboTa BHYTPEHHHUX M BHENIHHX CHJI Ha
[EepEMEIIEHUAX OTAEIbHBIX YaCTEH TMAHEIu BHYTpeHHEW crews;; W, U, —
COOTBETCTBEHHO paboTa BHYTPEHHHMX W BHEIIHHUX CHJI, IPUIOKEHHBIX K IUIUTaM
nepekpblthii; U,er — padOTa BHEMIHUX CHJI, NPHIOKEHHBIX K HapyXHBIM
MaHEeIsM.

PaGora W', onpenensercss CONPOTHBIEHNEM M3ru0y HAI- M TOAIPOEMHBIX
MepeMbIueK 1 B O0IIEM CIIydae ONpPEeAeIseTcsl COOTHOIICHHEM

WIW,fn = (M ,sup +M Nsup + M’inf—'_ M"in/)/ba (5)

rae M p, M up, My, My — COOTBETCTBEHHO MPOYHOCTH MPU H3THOE JIEBOTO
W TIPaBOrO ONOPHBIX CEUCHHWH BEpXHEW M HIKHEH NepeMbluek, a b — IpoJer
MepeMBbIYeK.

Ecnu momnepedHas cTeHa OTAeNEHa OT NMPOJOJIbHOM IBEpHBIM IPOEMOM U
CBA3b MEXJy HUMH OTCYTCTBYET, TO W, = 0. Eciim cBA3b MeXIy momepedHoi
CTEHOH W MPONOJIEHON OCYIIECTBIISIETCS MEPEMBIIKONH — «(IaKKOM» (CM. pHC.
4, 6), TO MNPOYHOCTb JICBOrO OHOPHOro cedeHust (M ,) ompenensercs
MIPOYHOCTBIO TOPU3OHTAIBHOW JIMHEHHOW CBs3u (S:); MpPHU 3TOM MPOYHOCTH
CABUIOBOM CBSI3M B COOTBETCTBUM C pEKOMEHAamusMu 0. 4 [oiDKHA
YAOBJIETBOPATH YCIOBUIO

S = L5 M /b (6)

Pabora U, omnpenenseTcs BecoM oOOpylIalomencss 4YacTH TMaHeTu
BHyTpeHHEH cTeHbl aGy.n, (tae Gwin — Bec Bcedl maHenmu, 0 < a < 1) u
MPUIIOKEHHON K Hel BEepTHKAIBFHON HArpy3Koil oT HaBecHOW Jomkuu (G))

Uw,in = aGw,in + Gl- (7)

Pabota BHEIIHNX M BHYTPEHHUX CHJI, IPHIOXKEHHBIX K IUIUTaM HEPEKPBITHH,
MEPBOHAYAIBHO ONEPTHIX MO TPEM CTOPOHAM, ONpPEAesIeTCs MX IUTaCTUYECKUM
M3JIOMOM II0 CXEeMe, TI0Ka3aHHOW Ha puc. 4, 0, 8, U BBIUUCIsIETCS 110 popMyam

w,=w,H+w"',U=U"+U", @®)
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Y, — N, S CL,7,> + CNANZS, +~ NZ,,> / 72
/), =—O.5,7,C L, — % z — 7 D= } (9)
l,', L,' — MHOpoJIeT i-i TUIUTHL B HalpaBJICHUN MTPOJOJIbHBIX CTCH W MPOJICT B

MOMEPeYHOM ISl 3AaHus Hanpasienuu; My (M ), Mz (M';) — usrubaroinie
MOMEHTBI, BOCHPHUHHMMAeMble i-ii TUIMTOM NEpPEeKpBITHS NpH ee H3rube o
0aJO4YHON CXeMe COOTBETCTBEHHO BJOJIb INPOJIETOB /;, U L; MpH pPacTsIKEHUH
HIDKHHX BOJIOKOH (BEpPXHHMX BOJIOKOH); !/ — INMPHHA JBEPHOTO IpPOEMa BO
BHyTpeHHEH cTeHe (cM. puc. 4, 6, 6); f — TmpHBs3Ka Hadajga IpoeMa K
BHYTPEHHEMY TOPILY.

Ecnu mepekpbiTHe BBINOMHEHO M3 OAIOYHBIX IUIMT, TO B HepaBeHCTBe (9)
MPUHUMAETCS

W,=0,U,=05(qL1 +q L1. (10)

Pabora cui, 00ycCIOBICHHBIX BECOM HApYXKHBIX IaHeNeH, MPUMBIKAIONX K
MOBpeXKIeHHON cTeHe cieBa u crnpaBa (G e U G ) TPUOTU3UTEIHHO
BBIYUCIISIETCS TaK:

UW,E')C = OQS(G ,M",E’XW,W',E’X + G ”wxex W”W’,é’)()' (1 1)

Bemonnenne  tpeboBanms  (4)  sBiISeTCS  HEOOXOTUMBIM  YCIIOBHEM
MPEAOTBPALICHUS ITPOTrPECCUPYIOIIEro OOpYIIEHHs 34aHUs, IPH CPAaBHUTEIHHO
HeOopImKX nepeMerieHusx (MeHee 10 cM) KOHCTPYKLMM, MOTEPSBIIUX OIOPY.
Ecnu 0oHO BBIIOJIHEHO, CIIEAYET MEPEHTH K MPOBEPKE JAOIOIHUTENBHBIX YCIOBHH,
M3II0KEeHHBIX B . 9 — 11.

Ecnu xe ycnoBue (4) He cobmogaeTcsi, BO3SMOXHBI IBa BapHaHTA!

MEPBBI — YCHJICHHEM (MM NepepactpenesicHHeM) apMaTyphl MepeMbIueK
BHYTPEHHHUX CTEH W IUIUT NEPEKPHITHH JOOUTHCS €T0 BHINIOIHEHHUS;

BTOPOH — TEpeHTH K JpyrdM KOHCTPYKTHUBHBIM CIIOCO0aM 3aIUTHI OT
MIPOTPECCHPYIOIIET0 OOPYLIEH!s], TOMYCKAIOIMM O4eHb OOJIbIINE ITepEeMEIeHHS
(mecsITKM CaHTHMETPOB) D3JIEMEHTOB, MOTEPSBIIMX OMOPY MW TPeOyIOIIUX
COOTBETCTBEHHO BBIIOJIHATE pacueT 1o aedopMupoBaHHO cxeme (cM. 1. 12).

9. MexaHu3M  MPOTPECCHUPYIONIETO  OOpYyIIEHWUs  BTOPOTO  THUIIA
XapaKTepU3yeTcsi OJHOBPEMEHHBIM IIOBOPOTOM Ka)KAOW CTEHOBOW IaHEJH,
pacloyoXKEHHOM HajJ JIOKaJIBHBIM pPa3pyIIEHHEM, BOKPYT CBOETO IIEHTpa
BpameHus (puc. 5). Takoe cmemenue TpeOyeT pa3pyIlIeHUs PacTAHYTHIX CBA3EH
JTHX MaHEJIeH ¢ HEMOBPEKICHHON cTeHOH (S2; Ha pHc. 5, a), pa3pyLICHUS CBA3EH
C/IBUTA CTEHOBBIX IIaHENIEH C IUINTaMU NEPEKPBHITHH B TOPHU3OHTAIBHBIX CTHIKAX
(S; Ha puc. 5) M TIACTHYECKOTO H3JI0OMa IUTUT NEPEKPHITHH, MepBOHAYAIBHO
OIEPTHIX MO TPEM CTOPOHAM, IO CXeMe, IPUBEACHHON Ha puc. 5, 2.
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Puc. 5. Mexanusm nporpeccupytouiero paspyuenus 11 tuma

B paccmarpuBaemoMm cityyae ycnoBue (2) NpHHAMAET BT

W”; + W”p = Uﬂw,in + (]Hp + Uw,ex, (12)
rae W, Ui, U, Uyer — TO %€, uro ¥ Bemuaunsl W, U, ., U, Uy B (4), a
W", — pabGoTa CHJI CONPOTHMBIIEHUS CBsizel (S; M S;) MEHOBHIX IaHEel,

MOTEPSIBIIUX ONOPY, C HEHNOBPEXKICHHBIMH KOHCTPYKUMSIMH. OTHeIbHbIC
cnaraemble U3 (12) BEIYUCIIAIOTCS CIEAYIOMNUM 00pa3oM:

VVHt = Sgyz/L + S3h/L, (13)
U"w,in = GW,iﬂ-X/ L+ Gl, (14)

TI€ y2, h, X — PAaCCTOSHUS OT LEHTPA BPAIICHUS [0 JIUHAU JCHCTBUS YCHIHA S»,
S; u cunbl TkecTd G, (eM. puc. 5); W, U, — BbMUCsoTes 1o Gopmyaam
(8) mpu COOTBETCTBYIOIIEH 3aMEHE BEPXHETO MHICKCA, IPUYEM

Ip[ = (M’u/l[ + M },/L,)W,, U”p[ = q;L;l,-u,-/6. (15)

31ech BCe BETUYHMHBI UMEIOT TOT XK€ CMBICH, 4To U B (9); BenwunHa U,
BbIuucisiercs mo gpopmyse (11).

Bemmonaenust ycnoBusi (12) cienayer moOMBAaThCS TMPEXKAE BCEro 3a CYET
yBenn4eHUs CBsizel caBura (S3), TaKk Kak yBEIHUYEHHE MPOYHOCTH PACTIHYTOH
cBsi3H (S2) He BcerJa BO3MOXKHO (puc. 5, 6), a MHOTIIA U HellelIecoo0pa3Ho: ecIu
K TIPOJOJBHON CTCHE TPUKPEIUIICTCS IOIepeyHasl CTeHa JIMIIb C OJHON



CTOpPOHBI, TO JJIsl yYeTa JTOH CBSI3U B pacueTe HEOOXOAMMO OIIEHHUTH ITPOYHOCTD
MPOJOILHOM CTEHBI Ha U3THUO U3 €€ TUIOCKOCTH (CM. pHC. 5, 8).

10. ITomumo ycnoBuii HeoOpymenus (4) u (12) HeoOXOIUMO OICHUTH
BO3MO)KHOCTh OOpYILICHUS JIMIIb OIHWX IUINT TEPEKPHITHH, PaclONOXECHHBIX
HETIOCPECTBEHHO HaJl BHIOMTON MaHETbI0 MOMEPEYHOM CTEHBI U MEPBOHAYAIBEHO
OTIEPTHIX 10 TPEM CTOPOHAM (TPETHH MEXaHU3M).

Juist Toro, 4roOBl 3TH IJIMTH HE OOPYIIMBAINCH, JOCTATOYHO BBIIOIHUTH
yCIIOBUE

W”p > U”p + Uw,ex - S4WW,8X5 (16)

rae Sy — TPOYHOCTh CABHUIOBOH CBSI3M MEXIY HABECHOW IaHENbI0 H
norepeyHoit creHoi (puc. 6); B hopmyne (16) S; mpuHUMaeTcs Mo pacuery, HO
He Oonee BenmMUUHBI Uy er.

Puc. 6. Cxema oOpyIIeHNS TUTUT MIEPEKPHITHI

Ecmu cootHomenue (16) He BBIMONHIETCS, 3TO 3HAYUT, YTO TUIMTHI
HEOOXOANMO HPHUKPENHTh K BBIIIEPACHIOI0KEHHON MONEPEYHOI CTEHE CBSI3SIMH,
BOCTIpHHUMAIOIIMMHA pacTsokeHne (puc. 6). Torma ycmoBme (16) 3amensercs
CIEIYyIOLUM:

Wi+ W > U, + Uyex = SWisers A7)
rne W", — pabora cun pactskeHus cBsased Ss. DTa paboTa BBIUMCIAETCA 110
hopmyie

W, = nSswxs/L, (18)
n — YHCIO CBfI3eH; X5 — KOOpAMHATA, oOmpejaesseMas JUHUEH elcTBUS

PaBHOICHMCTBYIOMIEH peakIiu pacCMAaTPHUBACMBIX CBS3CH B MPEIIIONI0KEHUH, YTO
BCE OHH JOCTHTIIN CBOETO MPEeNbHOTO 3HAYCHUS — Ss.

Ecnu mepekpbIThsi BBINONHEHBI M3 OajlOYHBIX IUIMT, ycioBue (16) He
Boimonasierest (W, = 0); mosToMy B 3TOM Cliyuae MOCTAHOBKA CBs3€ii
paccMaTpuBaeMoro Tuma oossarenbHa. [Ipu 3TOM MX IPOYHOCTH ONpPENeNseTcs
BEJIMYUHON OMOPHBIX PEAKIUN KaXKI0U OaJTOYHOMN TUTUTHIL.

11. YerBepTelii MeXaHH3M OOpYHIICHHS NpPEAyCMATPHUBACT IEpEMEIICHUs
KOHCTPYKLIMH JIMIIb OJHOTO 3Ta)ka, PAaCION0XEHHOTO HEMOCPEACTBEHHO HaJ
BBEIOWTOH ITaHENBIO MOMEPeYHON CTEHBI (pUc. 7). DTOT MEXaHHU3M IIPEIIoJaractT
COYETaHNE TMOCTYIATENFHOTO MTEPEMEIICHUS TOMIEPEYHOI CTeHBI (Kak B IIEPBOM
MEXaHHM3Me) C M3JIOMOM IUIHT, XapaKTEPHBIM Ul BTOPOTO MEXaHH3Ma (CM. pHC.
5, 6, 2). Takoli MexaHM3M BO3MO>KEH JIMIIb IIPU OCIA0JICHUN TONEPEYHOI CTEHBI
JIBEPHBIMH WJIM OKOHHBIMH IPOEMaMH.



Puc. 7. Cxema oOpy1IeHUst KOHCTPYKIHUH OJTHOTO dTa)a

VYcinoBue HEBO3MOXHOCTH 06pa30BaHI/I$I MEXaHu3Ma paccMaTpuBacMoro
THIIA

Wl -c/L)y+ W'+ W = (1 - c/L)Uin + Uy + User = Sf(Waex = W), (19)

rae W, — paboTa cui pacTsHKEHHS BEPTUKAIBHBIX CBsA3el THIa S5 U Ss;

VV,IV :kS6(l- c/ L) +S52Wi, (20)

rae k — umeno cBs3ed mectoro THNa; S, S5 — MpPENeNbHBIC YCHIHS B CBA3AX
IIECTOTO M ISTOTO THIIA; W; — IMEPEMELICHNUS 110 HAalPaBJICHHIO i-i CBS3H IISITOTO
THUIIA, OHU OIPEJEISIOTCS KaK PasHOCTh INEPEMELICHU TOYKH INPHKPETUICHHS
CBSI3U K IUIMTE U TOUKHU NPHUKPEIUICHHS! CBS3U K MaHEJH MONEPEeYHON CTEHBI.

Ecmu npu otcyrcTBum cBsizeit mectoro tuma (Ss = 0) ycnoBue (19) ne
BBIIIONHACTCA, HE PEKOMEHAYETCsl NOOMBaThCA €ro BBIOJIHEHHA 3@ CYET
YCHUJICHUSI CBSA3€H MATOrO THUIIA — 3TO HEIKOHOMUYHO, OCKOJIBKY 3TH CBA3H, KaK
cienyer w3 ypaBHeHus (20), paboraroT HepaBHOMepHO. B sTOoM ciryuae
Hanboyee panMOHAIBHOE pEUIEHHE — I[OCTABUTH CBSI3M MLIECTOrO THNA H
00pazoBark CBsI3b 110 TUILY, OIMCAHHOM B II. 5.

12. Ecnu npu 1OKanbHOM pa3pylIeHUU BHYTPEHHEH MONEpEeYHON CTEHbI HE
yaacTcsi o00ecneuuTh BBINONHEHHE YyciaoBua (4), TO ecTh He yHaercs
MPEIOTBPATUTh MPOTPEeCCUpyIoliee 00pyIIeHHe MO MepBoil cxeme (cM. puc. 4),
PEKOMEHIyeTCsl CIIEHHUATIbHBIMU CBA3SIMH IUIMT TEPEKPHITHIl OOecreunTdh HX
3¢ PEKTHBHOE CONPOTHUBICHUE MPOTPECCUPYIOLIEMY OOPYIICHHIO, IIPH OOIBIIIX
mporudax Kak 3JIeMEHTOB BUcsSYel cucteMbl (puc. 8). Takod mpueM OOBIYHO
OKa3bIBaeTCsl IenecooOpasHee M HEOOXOAWM TMPH JIOKAJbHOM pPa3pyLICHUH
MONEPEYHON CTEHbI, 3HAUYUTEIBHO YNAICHHOW OT OCTAJIBHBIX HECYIIUX CTE€H H
CBSI3aHHOM C HHMMH TOJBbKO OAJOYHBIMM IUIMTAMH  TIEPEKPBITHH  WIH
c1a00apMHUpPOBaHHBIMUA  OOJIBIIETIPOJIETHBIMU  IUIMTAMH,  [EPBOHAYAIBHO
OTIEPTBHIMH I10 TPEM CTOPOHAM.




Puc. 8. PaboTa mimT nepekprITHI KaKk SJIEMEHTOB BUCSYCH CHCTEMBI

TpeboBaHMs, KOTOPBHIM JOJDKHBI ~ YAOBICTBOPATH CBSI3M M IUTHTHI,
o0pazyromnye BUCIYYI0 CHCTEMY, BBITEKAIOT M3 pacyera 1o jAehOopMUPOBaHHON
cxeMme (CM. puc. 8, 6): Ielb MOCIEA0BATEIbHO COSANHEHHBIX 3JIEMEHTOB (CBSI3b
— IUIMTa — CBA3b — IUIMTAa — CBSI3b) JOJDKHA BKJIOYATh OYEHb IUIACTHUYHOE
3BEHO, KOTOpoe obecneunBano Obl 00Iee yUIMHEHNE LeNHU NOPAIKa HECKOIBKUX
MPOLEHTOB (€CTECTBEHHO, NMPH 3TOM B IUINTaX AOMYCKAIOTCS KaKHE YTOAHO
TpeuIuHbl). {151 BBITOTHEHNS ATOTO YCIOBUS HEOOXOIMMO, YTOOBI

NJ2e(0+1, /1, >G;

w=l J2e/ A+, /1), 1)

min

rie G — TOroHHas Harpy3ka, IPUXOJIAIIAsCS Ha Pa3pyUICHHYIO CTEHY C
KaX/I0T0 3Taxa

G= O,Sq(l “+ l,’) + Gw,in/L;

N — moroHHas Hecymasi ClloCOOHOCTh ClIa0elIero 3BeHa BUCSYEH LENH; & —
pacdeTHOE OTHOCHTENIFHOE YJIMHEHHE TUIUTHI ¢ MEHBIINM HPOJIETOM (TO4HEee —
OTHOCHTEJIFHOE YBEINYEHHE PACCTOSHHS MEXTy TOYKAMU CTHIKOBKU 3TOW IUTHTHI
C APYTUMH IUIMTaMH); W — MPOTU0, IPH KOTOPOM JIOCTHI'A€TCSI PABHOBECHUE; [yin,
lnax — COOTBETCTBEHHO MHUHUMAJIbHBIA 1 MAaKCHUMAJIbHBIN IIPOJIETHI.
CootHomenus (21) momydeHs! U3 MPEOION0KEHUSI, YTO B CHIIy CIydalHOH
M3MEHYMBOCTH CONPOTUBIICHMM MAaTEepUAOB MaKCHMalbHOE BO3MOXKHOE
YUIMHEHUE PEAIN3yeTCsl JUIIb B OOHOH mmTe. Takum o0pazom, B ciaydae [y, =
biox=11pu €=4 + 6 % u3 (21) cnenyer, uto N= (2 + 2,5) uw= (0,2 + 0,25)/.
MakcumanbHO BO3MOKHOE OTHOCHUTEIBHOE yJUIMHEHHE IUIUTHI CYIIECTBEHHO
3aBUCHT OT KOHCTPYKTHUBHOT'O PEILICHUS €€ apMaTypbl U CBA3EH MEX1y IUIUTaMH,
OT COOTHOUIEHHS IPOYHOCTEH OT/ENIFHBIX JJIEMEHTOB, OT UX IUIACTUYHOCTH, OT
MPOYHOCTH COEJMHEHHSI O3THX OJJIEMEHTOB; TEOPETHYECKH OINpPEIEIUTh 3Ty
BEIMYMHY B OOLIeM cliydyae HE YAaeTcs M I03TOMY KaKJ0e KOHKPETHOe
KOHCTPYKTUBHOE PELICHUE PEKOMEH/YETCsl OLIEHUBATh SKCIIEPUMEHTAIIBHO.

Oco0eHHOCTH pacyeTa 3JaHUIl NePeKPeCTHO-CTEHOBO KOHCTPYKTHBHOM
CHCTEMbI ¢ HAPY’KHBIMHM CTEHAMH M3 0€TOHHBIX MJIM KeJ1e300eTOHHBIX
naHesen

13. lnst pacdera 30aHUM C 5KeJ1e300€TOHHBIMU HAPYKHBIMH CTCHAMH CIIEAYET
UCIIONIb30BAaTh TE€ JK€ OCHOBHBIE THIBI MEXaHM3MOB IIPOrPECCUPYIOLIETO
00pyIIeHus], YTO | JUIsl 3laHUH C HEHECYLIMMHU Hapy>XHbIMU CTEHAaMH U3 JIETKUX
HeOSTOHHBIX MaTepuaioB. IIpu 3TOM OJHAKO HEOOXOJUMO YYUTHIBATH, YTO JJIS
00pa3oBaHusl STUX MEXAaHU3MOB TPeOyeTCsl pa3pyLIeHUE HE TOJIBKO BHYTPEHHHX
CTCHOBBIX NaHEJIEeH W IUINT MEPEKPHITHH, HO M HApYXXHBIX CTCHOBBIX INaHEJCH,
KOTOpBIE B paccMaTpUBACMOM Cllyyae OOs3aTENbHO BKIIOYAIOTCS B padoTy,
Jla’Ke €CJIM OHU 3alpOeKTHPOBaHbI HABECHBIMHU.

Hapy>Hble CTCHOBBIE NMAHETH C MPOEMOM, HE3aBUCHMO OT THIA MEXaHU3Ma
o0liero Imporpeccupyromero oopyueHus, paboTalOT Ha IEpeKoc  Kak
psMOYTOJIbHBIE pambl (puc. 9). [Ipu 3TOM, eciii MINTHI EPEeKPLITHI 3aBeACHBI
B HapyXXHble CTEHbI, TO OHU TOXE BOBJIEKAIOTCS B pabOTy M XapakTep HUX
pa3pyLIeHUs] MEHSETCS — K OCHOBHBIM IIJIACTHYECKHUM LIAPHUPAM, MOKa3aHHBIM
Ha puc. 4 u 5, 700aBIAIOTCS LMIAPHUPEHL, CBSI3aHHBIE C M3JIOMOM BHELIHETO Kpast



wmtel (puc. 10). Ilpu npoBepke BO3MOXKHOCTH OOPYIICHHS OJHUX IUIHT
nepekpoITHil (cM. 1. 10) 3THX MIApHUPOB HET.
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Puc. 10. PaboTa rumT nepexpeITHH B 37[aHUSIX C XKeJIe3006TOHHBIMH Hapy>KHBIMA
CTeHaMHt

Jus Toro, 4roObl  y4yecTh  CONPOTHBICHHWE  HAPYXXHBIX  CTEH
MPOrPecCUpyIOIeMy OOpYLIEHHI0 W CBS3aHHOE C HHUMHU JIONIOJHUTEIHHOE
COIPOTHUBIICHUAE IUTAT NIEPEKPBITHUH, HY>XHO BBIYHCIIUTH paboty
COOTBETCTBYIOIINX BHYTpeHHHMX cuil (W,.) mo m. 14 u ucmomnb3oBaTh ee Ipu
MIPOBEPKE YCIOBHUM paBHOBECUS, YKA3aHHBIX B II. 15.

14. JIns Ttoro, dYTOOBI y4YeCThb CONPOTHUBICHWE HAPY)XHOW CTEHBI
MIPOTPECCHPYIOIIEMY OOPYIICHHIO, HY)KHO BBIYHCINTH PaOOTy BHYTPEHHHX CHII
IIPY pa3pyLICHUH TTaHeJed Hapy)KHBIX CTEH THIIOBOTO 3Taxa (W,.). Ilockombky
OpU JIOKAIbHOM pa3pylIEHHWM BHYTPEHHEH CTEHbI IMPOTPECCUpYIOIIEMY
OOpyYIIEHUIO Ha KaKJAOM 3Ta)K€ CONPOTHBIISIOTCS JBE MAHEIN HapyXKHOW CTEHBI
(wu ogHA IBYXMOAYJbHAsS), BenmuunHa W, .. B 00IIeM ciiydae paccCMaTpHBAETCS
KaK CyMMa CllaraeMbIX

WM’,&'X = W’M",EX + W”W’,C’X' (22)

Benuunna pabotst W 'ee (W ,ex) 3dBUCHT OT COOTHOIICHHSI TEOMETPUYECKUX
pa3MepoB IMaHETd U APMHUPOBAHHS €€ MEPEMBIYCK U MPOCTEHKOB, a TaKXe OT
HaM4KMsl B Heil mpoema Juis OGankoHHON aBepu. B oOmiem ciydae nr00yro
HApy)XHYIO0 TMaHeJIhb MOXXHO pacCMaTPHUBaTh KakK pamy, pa3pylIarolIyrocs
BCJICNICTBUE 0Opa30BaHUs B HEH YeThIpEX IUIACTHYCCKUX IIAPHUPOB (CM. puc. 9,
0, ), TaK 4TO

4
W, .. =2 Mw, =[(M[, + M) /1 + (M + M)/ 1w, 23)

i=l

ITpu 3TOM mpenenbHble M3THOAIOIINE MOMEHTHI, JIEHCTBYIOIINE B YIIIOBBIX
mapHupax (Hampumep, My, — B JEBOM BEPXHEM YIIy), ONPEACIAIOT Kak
HaMMEHBIINE U3 JBYX BEJMYMH HECYIIUX CIIOCOOHOCTEH MO M3rHOy MepeMBIYKH
Y TIPOCTEHKA, 00Pa3yIONIUX 3TOT YTol.

B ciydae stokanmbHOTO paspylICHHUs TONEPEYHON CTEHBI, NPUMBIKAOMEeH K
YTy 37aHUS, TIaHeb HAPY>)KHON CTEHBI MOXKET Pa3pyLIUTHCS 10 CXEMe II0BOPOTa
JKECTKOro jaucka (cM. puc. 9, a@); mpu 3ToM paboTa BHYTPEHHUX CHJI Oyner
OIIPEJIETSTECS. NPOYHOCTHIO C/ABUTOBOM CBSI3U 3TOW INMaHEIHM C BBIILIENEKAIUM
nepekpsiTeM (V) u pacTAHYTOH CBSA3M ¢ coceqHer (acaaHoi maHensio (S)

Wiee = (S + V)h/L (24)



W3 nByXx BO3MOXHBIX 3HaUeHUU W, .., OnpenesieHHbIX 1o Gpopmynam (23) u (24),
B JAJIbHEMIINX pPacyeTax YYUThIBACTCS MEHBIIEE.

15. Jlns ydera CONPOTUBICHUS HApPYXKHOH CTEHBI MPOTPECCHUPYIOIIEMY
0OpYIIEHHUIO TIPEXkK/IE BCETO HEOOXOANMO yOSIUTHCS B TOM, UTO OHA «HECET cama
ce0s», TO €CTh IPOBEPUTDH yCIIOBHUE

Rw,ex = VVw,ex - Uwex > 0, (25 )

B KOTOpPOM pabota BHemHuX cui U, onpenensercs mo popmyne (11).

B Ttex ciyuasx, xorma ycnoBue (25) He BbmmosHAETCA (R, < 0), Bech
JalpHeHmuil pacdyeT NPOBOAUTCA TOYHO Tak oKe, Kak M 3JaHud  C
MIPOIOJIEHBIMU HEHECYIIIMMH CTEHAMH U3 JIETKUX HEOETOHHBIX MaTEPHAJIOB — IO
pexoMeHganusaM . 8 — 11 ¢ Toi nume pa3HuIeH, 9TO BO BCEX COOTHOIICHHX
pabota U,,.. 3aMeHsIeTCS BEMUIAHON R, .. Ecit 5xe ycnoBue (25) BhIONHACTCA,
TO [JaNbHEWINMHA  pacueT  OmpeAemseTcs KOHCTPYKTHBHBIM  pEUICHHEM
CONPSKEHUS TUIUT NEPEKPBITUI U HAPYKHOU MPOJOIBHONU CTEHBI.

Ecim mmmaTel mepeKphITHS HE 3aBEJCHBI B HApPYXKHYIO CTEHY, HEOOXOIUMO,
9TOOBl TPOYHOCTh COEAMHEHHUS BHYTPEHHEH TMaHeNu TONEPeYyHOl CTEHBl U
HalleJIeH HapyXXHBIX CTEH MNpU HUX B3auMHOM czasure (S,) yIOBIETBOpsUIa
YCIIOBHIO

S > Ryer (28)

B sToM ciydae mpoBepka BO3MOXKHOCTH MPOTPECCHPYIOIIETO OOpyIICHUS
MIPOBOANTCS MOCJIEAOBATENBHO 10 PEKOMEHAAMM M. 8§ — 11 co caenyromumu
HE3HAYUTEIILHBIMH U3MEHEHHSIMHU:

B cooTHomeHnsAX (4) u (12) padota U,,.. 3aMEHSETCS BEIMINHON — Ryex;

B (opmyiax (16), (17) mpuaumMaercst, 4To Uex = SiWier;

B Gopmyite (19) mpunumMaetcst Usex - Si(Wiex = Winim) = ~Rupex.

Ecnu niauTs! nepeKkpsITHH 3aBEAEHBI B HAPYKHYIO CTEHY, TO CIIBUTOBas CBSI3b
MEXAYy BHYTPEHHEH MONEPEYHOHW U MPOJIOJILHON HapyKHOM CTEHAMU MOXET He
craButhes (Sy = 0), M [UI1 OLEHKM 3AIIUTHI 3JaHHUSA OT IPOrPECCHUPYIOLIETO
00OpyIIeHus IPOBEPSIIOTCS UG yeiaoBus (4) u (12) mpu

in,ex = 'Riw,ex - ‘p,bar; (27)

rae W por — NOTONHUTENBHAS pa0OTa [UIMT MEPEKPITHIA, CBA3AHHAS C U3JI0OMOM
MX BHEIIHEro Kpas, 3aBEJICHHOTO B Hapy>KHYIO CTEHy; 9Ta paboTa 3aBHCUT OT
THUIIa PACCMaTPUBAEMOT0 MEXaHU3Ma IPOTPECCUPYIOLIET0 OOPYIICHHSL.

ConpoTuBICHHE BHEIIHETO Kpas IUIMTHl TIEPEKPHITHSA, 3aBEIEHHOTO B
Hapy>XHbIE CTEHBI, CO3[acT JOMNOJHHUTENbHYI0 paboTy BHYTPEHHHX CHII,
BEIYUCIIEMYTO IS MeXaHU3Ma oOpyIIeHus mepBoro tuna (cM. puc. 10, a) mis i-
1 TUTUTHI

, M, es(l.-e) (l-e)+e
Wz — 1i 2 + i~ % i + M’- i i i +
p,bor L,l,dl el l, _ Si 2i lizdi
Mys, (L-e)+e (L-e)+e(l-5) .
S - e)te s(L-¢)rell - s
+ + M,
Lilidi Iz ] Y lizdi ’

raec e, d,', Sl' — MPUBA3KH KPACBBIX HIAPHUPOB B IIUTEC, 4 OCTAJIbHLIC BCJIMYNHBI
Te ke, 9To B (9).
Jlyist MexaHn3Ma 00pyILICHHsI BTOPOTO TUIIA

W M G| S M, + M,
' — ' - — — | — Ww..
pibor li L[lid[(li - e;) l d. Ll. d,- L,- l, l

29

i i i

2 ,
- , st +eld. N M |1l-e

ITpu ucnonszoBanuu Gopmyisl (27) ciieayer IIOMHUTD, YTO OHA IIPUMEHHMA
TOJBKO IPH Ryex > 0, TO ecTb pH Uyyer = - (Ruex T Wpior) < 0.



[Tpu npoBepke HEBO3MOKHOCTH OOPYIICHHUS! OJHHUX JIMIIb TUIUT NEPEKPBITHIA
no ¢popmynam (16), (17) npurumars U,,ex - Swpex = 0.
B ¢dopmyie (19) npu aTromM npuHUMaeTcst:

ecmr SiWw > Ry er, TO Usper = - Rue;

ecit SW < Ryexy, TO Uor = Sow; Wior = 0,
(30)

rzie S; — Hecymas CHoCOOHOCTh CBSI3U PACTSDKCHUS MEXKIY Hapy»KHOW CTEHOH M
MEPEKPBITHEM.

IIpumep pacyeTa ycTOHYMBOCTH KOHCTPYKIMIA MPOTHB NMPOrpeccCHpPyOIero
o0pylLIeHUs IPH ABAPUIHHBIX BO31eiCTBUAX NPUMEHHTEIBHO K 9-3TaKHBIM
KPYNHONAaHeJIbHBIM IOMaM

1. HUcxoouwie oannvie. KOHCTpYKTHBHAs CHCTEMa 3[JaHUS — MONEPEYHO-
creHoBas co cmemanHbM (600 + 300 cM) mIaroM MOMEPEYHBIX HECYIINX CTEH
(puc. 11). Bricora sraxa Ay = 280 cm. Hapyxuble creHsl TommuHON 35 oM
OJTHOCIIOWHBIE KepaM3UTOOeTOHHBIE, B mare 600 cM — ABYXMOJyJIbHBIC, B IIare
300 cM — OAHOMOIYJIbHBIE; BHYTPEHHUE CTEHBI TONIIHMHON 16 CM U3 TKEIOTr0
6erona B15 (puc. 12 u Tabun. 3). IInuThl NepeKpbITHH CIUIOIIHBIE TONIIMHON 16
cM u3 Tspkesioro 6erona B15 u B20, apMupoBaHHOTO HIDKHEH CETKOM.
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Puc. 12. CrenoBble aHenmmn

Xapakrepuctuka |O6o3Ha- Ennanng Hapyx- Bryt- ITuter
naHesnei YeHHe U3Me- | Hble pEeHHHE  IepeKpbITHH
pEeHMs | CTEHBI CTEHbI
11 112,113
IKnacc 6eTona By - B7,5 B15 B15 B20
HopmartuBHoe conpoq{ R MIla 5,5 11 11 15

TUBJICHUE 0eToHa|
0CEBOMY CIKATHIO
HopmatnBHOE compoq Rpx MIla 0,7 1,15 1,15 1,4
TUBIICHUE OeToH4d

0CEBOMY
PACTSHKCHUIO

KoaddunmeHTH Vb1 - 1,25 1,25 1,25 1,25
[yCIIOBUI

pPabOTHI Vb2 - 1,15 1,15 1,15 1,15
TomuHa maHenIn t MM 350 160 160 160

HopmaTuBHBIE Harpy3kd Ha NEpEKpBITHA: MOCTOSHHAS Harpyska g = 5,8
kH/M?; nnurenbHas (dacTh BpeMeHHOM Harpysku) ¢; = 0,5 kH/M? Beero g = (g +
q1) = 6,3 kH/m>.

HopmaruBHas Harpyska Ha jjomxuu g = 0,6 kH/M%

Pacuer npousBomurcs mo mnpui. 1. Hecymume cnocoGHOCTH 3JIeMEHTOB
onpenersiror mo CHull 2.03.01—84. Hanbornee omacHbIe CIy4an pacriooXKeHUsI
THITOTETUYECKUX JIOKAIbHBIX PAa3pYIICHUH Ha IJIaHE 34aHUS B COOTBETCTBHU C TI.
7 mokaszaHsl Ha puc. 11. 3mech Ui npuMepa pacCMOTPEHBI CXEMBI pa3pyLICHUN
Nelwm Ne2.

2. Ilpogepxa ycmouuusocmu 30aHus Npu JOKATLHOM pA3pyuileHuu e2o
Hecywux Koncmpykyui no cxeme Ne 1. (puc. 13). PaccmarpuBaercs oOpyiieHue
KOHCTPYKTHUBHOHN stueiiku B ocsix | — 3 mw b — B i-ro sraxa. IlepBuuno
paspyiiaercs MaHelb BHYTPEHHEW CTEHBI MO OCH 2 MexAy ocsiMu b u B u
NPUMBIKAIOIIME K HEH MPOCTEHKH IMaHeled HapyKHBIX CTeH Mo ocu b.
IIpoBepsieTcsi HEBO3MOXKHOCTH ~ OOpYIIEHHS 3aBUCIIMX HAJ JIOKAJIbHBIM
paspylleHHeM  KOHCTPYKIUM  MEpeKphITUi M CTEHOBBIX  IMaHENEH.
[Iporpeccupytomemy OOpyIIEHHIO B JAaHHOM CIy4ae CONPOTHUBIIAIOTCS Ha
KaX0M dTaxe 1Be InThl [11; CBA3M pacTskeHHs BTOPOTO THIA, COETUHSIONNE
BHYTPEHHIOIO MONEPEUHYI0 CTEHY C MNpOJOJbHON BHYTpEHHEH CTEHOMH; CBSI3H



C/IBUTA MEX]IY Hapy>XHBIMHA CTCHAMH M BHYTPEHHEH; JBE Hapy>KHbIE CTEHOBBIC
HaHeNH, pa3pyLIalonecss Kak paMbl ¢ 00pa3oBaHUEM UYETHIPEX INIACTHYECKHX
HIapHUPOB (CM. T1. 14).

Y]

o e O

o]

Puc. 13. 1-s1 cxema u3ji0Ma 3J1eMEHTOB (pparMeHTa

2.1. Pacuer Hecylnei CIMOCOOHOCTH OTAeJbHBIX ceyeHuit
KOHCTPYKTHBHBIX )JI€MEHTOB.

2.1.1. TIlamenr wHapyxHoit crensl HCI1. PacderHoe compoTHBiIeHHE
MaTEPUAIIOB OINPEESIISAIOT MO YKA3aHUSIM I1. 3 HACTOSIIETO MPUIIOKCHUS.

BGTOHZ Rbnybzybj/yb = 5,5/1,15 . 1,15 . 1,25 = 6,9 MHa, Rbt = Rbt,n_)/b2yb3yb =
0,7 - 1,15/1,25 - 1,25 = 0,805 MI]a.

Apwmarypa nuamerpom 8 mm kiacca A-IIT R, =390/1,05 - 1,1 = 408 MI1a.

Bepxuss nepembiuka

Hecymiast ciocoOHOCTh 1O M3rM0y BEpXHEW MEPEeMbIYKH ONpPENessieTcsl Mo
CHull 203.01—84 npu As = 1,508 cM® (3 CTEpKHSA AMAMETPOM 8 MM M3 CTAIH
knmacca A-IID); b =35 cm; h =29 em; h, =29 — 3 =26 cMm.

CeueHrne CUMMETPUYHOE.

Beicora cxxartoit 30061 x = (R,4,)/(Ryb) = (408 - 150,8)/(6,9 - 350) = 25,5 Mmm

Hecymiast ciocobnocts ceuennit M, = M> = R,bx(h, - 0,5x) = 6,9 - 350 X
25,5(260 - 0,5 - 25,5)=15,2 - 10°H-mm = 15,2 kH - ™.

HeBO3MOKHOCTD  XPYNKOTO pa3pyIleHHs 3JIEMEHTOB HApy)KHOW IaHENH
MpoBepsieTCsl B COOTBETCTBUM ¢ TpeOoBanusmMu 1. S. Ilpu paspyuienun
Hapy>KHOW CTEHHI TaK, KaK II0Ka3aHO Ha puc. 13, 6, BeIMYNHA MOTIEPEYHON CHIIBI,
COOTBETCTBYIOIIEH BO3ZHMKHOBEHHUIO IIPECIBHBIX H3rMOAIOMNX MOMEHTOB B



BepxHel nepembruke ¢ koaddunmenrom 1,5, paBna: Q = 1,5(M; + M)/l =
1,5(15,2 + 15,2)/1,61 = 28,3 xH.

[TonepeuHoe apMUpOBaHHE COCTABISIIOT XOMYTHI U3 3 CTEp)KHEH ITHaMeTpoM
5 MM u3 cTamm Kinacca Bp-1, mar s = 200 mm: 4, = 0,59 cm*; R, = 395/1,2 - 1,1
- 0,8 - 0,9=261 MIla.

ITpoyHOCTE 1O HAKJIOHHOW TIOJIOCE MEXAY HAKIOHHBIMH TpEUIMHAMHU
nposepsiercs u3 ycnosus: Q < 0,3 @ui@nRebh’, e = Aa/(bs) = 59/(350 X 200) =
0,00084; a = E/Ey = (17 - 10%/(16 - 10°) =10,6; @; =1 + Sau,=1+5 - 10,6
- 0,00084 = 1,04; B =0,02; @ =1 - BR, =1 - 0,02 - 6,9 = 0,862;
0,3 @i @siRvbh, = 0,3 - 1,04 - 0,862 - 6,9 - 350 - 260 = 169 000 H = 169 xH >
28,3 xkH.

YciioBre IPOYHOCTH BBITOJTHSIETCS.

[IpovHOCTH IO HAKJIOHHOW TpeurrHe IpoBepsieM 10 yeioBuio O < O, + Oy,
rae Os = @1 @+ @)RubW /e, g2 =1,9; ¢=0; @, =0; (1 + ¢+ @) = 1.

[IpoBepka npouzBoauTcs ABaKABL: A7 ¢ = 200 MM U 11 ¢,. ¢ = 200 MM, O,
=0; 0,=(1,9 - 0,805 - 350 - 260%)/200 = 180,9 - 10° = 180,9 kH > 28,3 kH.

VYcioBue NPOYHOCTH BHIMONHSAETCS.

¢, =@, (1+ @, + @R,/ g, THe gow = (Rudu)/S = (261 - 59)/200 =

77 Him; ¢, =+/(1,9 0,805 -350 -260°) / 77 =686:n; O = guco = 77
- 686 = 52822 H= 52,8 kH; 0, = (1,9 - 0,805 - 350 - 260)/686 = 527,52 H >
52,8 kH; O + Q= 52,8 - 2= 105,6 kH; 28,3 kH < 105,6 kH.

YcanoBue ITPOYHOCTH BBIMTOJIHACTCA.

Huxnss nepeMbruka

ITpenenbHple  W3rMOAlOmME  MOMEHTBI Ul HIDKHEH  NEepEeMBIYKH
OTIPEICTISIFOTCS] AaHATIOTUYHO.

Huxuss apmarypa 2 cTepxkHa AuamMeTpoM § MM u3 cranu kiacca A-III 4, =
1,005¢cm?; A =10 eM; b, = 8cM; L= 0,89 m; M; = 2,9 kH - M.

Bepxneii apmarypsl B nepemsruke Her, M; = 0. O = (1,5 - 2,9)/0,89 = 4,9
kH.

ITonepeunast apmMaTypa OTCYTCTBYET.

Venosue npounoctu: Q < gy (1 + @)Rubh’s, THE @0 = 0,5; @, = 0; @3 (1 +
@)Rubh’,=0,5 -1 - 0,805 - 350 - 80 - 10° =11,3 kH. 4,9 < 11,3.

YciioBre IPOYHOCTH BBITTIOJTHSIETCS.

[Ipocrenku

Hecymast crmoco6HOCTE 1O M3rMOy NPOCTEHKOB 3aBEIOMO OOJbIIe, YeM
NepeMbIueK, TaK KaK BBICOTA CEYEHHUs OoJiee Y3KOro MPOCTEHKA BIBOE OOJIbIIE
BBICOTBI CEYCHUS] BEPXHEH MEPEMBIUYKH TPH COOTHOIICHHUH IUIONIAJeH apMaTypbl
1:5.

IMpoBepka MNPOYHOCTH MNPOCTEHKOB IO  IOMEPEYHOW  CWiie  Jaer
YIOBIICTBOPUTEIBHBIC PE3yIbTATHI U 3/1€Ch HE IPUBOIUTCS.

ITpenenbHbIe M3rHOAONINE MOMEHTHI, JEHCTBYIOIINE B YIJIOBBIX IIapHHpax
pambl HapyxHoil nanenn HCI1, npuHMMaroTcs U3 pacuera IEpeMbIUeK IO
n3rudy: M 5, =M "y =152 kH-m; M "= 2,9xkH -™m; M "= 0.

2.1.2. Hecymas ciocoOHOCTh ceueHHH IMThI epekpbiThs 111,

ITnuter mepekpeituii I11 xeme3oberoHHbIe (cM. Tabn. 3) pa3mMepoM Ha
KOMHATy, 3allpOCKTUPOBAHHBIE Ha padOTy IIPH ONUPAHUU [0 YETBIPEM
CTOpOHaM, BEepXHel apMaTypbl HE MMEIOT, Hecylasi CHOCOOHOCTh MX CEYEHHI 10
U3TU0Y IIPH PACTSHKSHUH BEPXHHUX BOJIOKOH paBHa Hymwo: M ;=M 5= 0.

Hecymas cnocobHocTs momepednoro cedeHus mintel 111 mo m3ruby mpm
pacTsDKEHMH HIDKHUX BOJIOKOH TIpH  M3rnOe BIOJIIb KOPOTKOW CTOPOHBI
ompenensiercss mo CHull 2.03.01—84 mpu b = 540 cm; &, = 14 cm; 4, = 10,05
cm? (20 crepxHeii nuameTpom 8 MM u3 craimu kiacca A-III); R, = 405 Mlla,
oeron kimacca B15, R, = 3,8 MIla u paaa M, = 49,4 xH - m.



Hecymast cnocoOHOCTh cedyeHMs NMpU W3rHOE BIOJb JAJMHHON CTOPOHBI
onpenenserca npu b = 300 cm, & = 16 cv; h, = 14,7 cm; A, = 1,76 cm® (14
crepxuel quamerpom 4 Bp-1), R, = 370 MIla u paBaa M;=9,7 kH - M.

2.1.3. Hecymas crmocoOHOCTB CBS3EH.

a) CBs3u cABHTA TPETHETO TUMA B KOHCTPYKIIUH OTCYTCTBYIOT, TO ecTh S; = 0.

6) CBsi3b pacTsDKEHHUSI BTOPOTO THIIA MEXAY BHYTPEHHUMH CT€HAaMH COCTOMT
U3 JIBYX CTepXHel juamerpoMm 12 mm m3 cranm knacca A-1 (4, = 2,26 cm?) ¢
pacueTHbIM compoTuBieHreM Rs = 235/1,1 - 1,1 =235 MIla.

Hecymias ciocobHOCTS cBsizm S> = 235 - 226 = 53110 H = 53,1 xH.

2.2. Onenka BO3MOKHOCTH BO3HMKHOBEHUS MeXaHH3Ma
NPOrpeccCHPYIONIEro 00pyLIeHNsI ePBOTo TUTIA.

ITockonmbKy IUTMTBI TEPEKPHITHA 3aBEACHBI B CTEHBI, a BHYTPEHHSA
MornepeyHasi CTeHa HE MMEET ABEPHOTO MPOeMa, NMEPBBIH MEXaHU3M OOpYIICHHS
HEBO3MOJKEH (CM. M. 8§ HACTOSIIIETO NPUIIOKEHUS]).

2.3. OneHka BO3MOYKHOCTH BO3HMKHOBEHHSI MEXaHMW3Ma IPOTPECCUPYIOLIETO
0o0OpyI1IeHus: BTOPOTo THIIA.

Pacuer mpousBoautcs B cooTBeTcTBUM C¢ mm. 9 (cm. puc. 13), 13 — 15
HACTOAMIETO TPHIIOKEHHSL.

2.3.1. AHaimu3 CONPOTHBIEHUS HAPYXHBIX CTeH. IloCKONBKY B JaHHOM
IIPUMEpE PacCMaTPUBAETCS 3JaHNE C HAPY)KHBIMH CTEHAMH U3 KEJIe300CTOHHBIX
MaHeNnel, B COOTBETCTBHU C yKa3aHWSAMH M. 14, pacyeTr cieayeT HauWHATh C
OLIEHKH COIPOTHBIICHHS, IPOTPECCUPYIONIEMY OOPYIIECHHIO MaHeNeH Hapy>KHBIX
CTEH M JIMIIb IIOCJIE 3TOTO IEPEXOANTh K MPOBEPKE BO3MOXHOCTH 00pa3oBaHMSA
Pa3JIMYHBIX TUIIOB MEXaHU3MOB MPOTPECCHPYIOLIET0 OOPYIICHUS, U3JI0KEHHOH B
mo. 8§ — 11. OmeHka CONpPOTUBJIECHUS HAapy>KHBIX CTEHOBBIX MaHeeH
porpeccupyronieMy o0pyIeHHIo MPoru3BOANTCS 1o hopmymnam (22), (23).

CneBa u cnpaBa oxuHakoBble manenun HC 1, ux paspymieHue OIMHAKOBO,
Mpe/iebHbIE U3rHOAOIMe MOMEHTBI MPUHATHI 1o 1. 2.1.1: M %, = M ", = 15,2
kH-m; M 5p=29xH -™M; M "= 0; Ly, = 1,61 M; L= 0,89 M; w= 1.

PaGota BHyTpeHHHX cui ompeaensercs mo Gopmyne (23): Wie = W e =
(15,2 - 2/1,61 +2,9/0,89)1 =22,1 xkH, W,ee =2 - 22,1 =2 xH.

Pa6ora cun Beca onpezensercs mo dpopmyie (11) mpu G e = G yex = 26,6
kH; Uyer=2 - 0,5 - 26,6 - 1 =26,6 xH.

ITposepsiercs ycnoBue (25): Ruex = Wier - Uner > 0, Ryoex = 44,2 — 26,6 =
17,6 kH > 0.

YcioBre BBIIOIHEHO.

2.3.2. ConpotuBieHrE OOPYIICHHUIO TUIUT MEPeKPBITHA. [IMUTH mepekphITHiA
3aBeIeHbl B HAPYKHbIE CTEHBI, TI03TOMY JUISl HUX ONPEIENsIeTCS CONPOTHUBIEHHE
MX BHEIIHETo Kpas 1o 1. 15. JleBas ¥ mpaBasi IUINTHI OANHAKOBBI, CXEMBI U3JI0Ma
MX TaKXe OJMHAKOBBHI U MOKa3aHbl Ha puc. 13, ¢. M3rubarouiye MOMEHTHI,
BOCIIpHHIMAaeMble ceueHusiMU tutuThl [11, npuHuMarotest o m. 2.1.2: M7= M5
=0, M,=494xH -Mm; M,=9,7 xH-m.

ComnpoTHBJIICHHE BHEIIHEr0 Kpas IUTUTHI TEPEeKPbITUS, 3aBEJCHHOTO B
HapyXXHbIE CTCHBI, TIOACUYUTHIBAETCS 10 (popmyIte (29) HACTOAIIErO NPHI0KEHHS,
koTopas B ciaydac M ;= M > = 0 npunmmaet Bug W', 4, = si(My/L; + Mo/ L)wild,,
torma pu s; =5, = 0,6 Mu d; = d> = 1,61 M A1 KOXKION TUTUTHI TTOTYIUM:

Wllp]ybgr = WHpg,bor = 0,6/1,61(49,4/5,4 + 9,7/3) - = 4,6 KH, VVupvbor = W[[pl,bgy +
W 2per =2 - 4,6 =92 kH.

Teneps mo dopmyne (27) onpenensieM Uyex = -Ryex = wpbor = -17,6 - 9,2
-26,8 xH-mM wu pgamee Bech pacdeT TPOM3BOAWTCS B COOTBETCTBHU C
TpeOOBaHUAMH 1. 9.

Pabota BHYTpeHHHMX M BHEUIHHMX CHJ Ha NEPEMEIICHUSX IUIMT HEPEKPBITHH
noAcYuTEIBacTCs mo Gpopmynam (15): W', = w",; = W",, = 0 pu

1
My=Mp=M>y=M>»=0; U;Il :(]}[,12 :qu(l- e)u =

1
=563 54 X(2,21 1) =12.5¢H; U, =2 -125kH.



2.3.3. Pabora cBaseli onpenensercs mo ¢opmyne (13), koropas mpu S; = 0
npumer Bux: W, = Syy/L.

B n. 2.1.3 onpezaeneno S> = 53,1 kH; y, = 2,6 M (BbicoTa CTeHBI); L = 5,4 M;
W' =531 - 2,6/54=255xkH.

2.3.4. Pabora momepedHol BHyTpeHHEW cTeHBI. [laHenb BHYTpEHHEH CTEHBI
MOBOPAYMBACTCS KaK JKECTKUH JUCK, PU 3TOM padoTa CHJI Beca OIPEAesIeTCs
no popmyne (14) U, ., = Guwx/L + Gy, e Gy = 54,9 xH; G; = 2,2 xH; x =
0,5L; U",;n =549 - 0,5+2,2=29,7 xH.

2.3.5. IIpoBepka 00LIET0 yCIOBUSI HEBO3MOXKHOCTH 00pa30BaHUs MEXaHU3Ma
BToporo tuna. [IpoBepka nmponsBoantcs mo dopmyse (12)

W+ W, > Ui+ U+ Uses W+ W, = 25,5 xH;
Ui+ U+ Uper = 29,7 + 25 - 26,8 = 27,9 kH > 25,5 H.

VYcnoBue paBHOBecHs HeE BBINONHAETCA. HeoOXOoaMMO WM YCHINTH CBS3b
BTOPOT'O THIIA, UM IOCTaBUTH CBSI3U TPETHETO THIIA.

B mocnennem ciaydae HeoOxoauMas Hecymiasi CIOCOOHOCTD CBSI3EH € yUETOM
¢dopmyinsr (13) onpenensiercst S; = (27,9 — 25,5)L/h = (2,4 - 5,4)/ 2,6 = 5 xH,
YTO COOTBETCTBYET IUIOLIAH CEYCHUs CTepxKHs u3 cranu A-1 4, =5 - 10/235 =
0,21 cm.

24. Ouenka BO3MOKHOCTH BO3HUKHOBEHMA MeXaHu3Ma
nporpeccupyoniero oopymeHusi Tperbero Tumna. IIposepka mpousBoanTcs B
cootBercTBUH ¢ 1. 10. It TpeTbero MexaHu3mMa oOpyIISCHHSI pacCMaTPUBACTCS
oOpymieHne  ONHUX  TONBKO  IUIMT  TIEPEKPBITHH,  paclojOXEeHHBIX
HETIOCPEICTBEHHO HaJl BEIOUTHIMU HaHEISIMH, 3alIeMJICHHE TUTUT B 3THX IaHEIsX
HEe peanu3yeTcs W B COOTBETCTBHM C TpeOoBaHUSAMU M. 15 Hacrosiero
npwitoxkenus: B ¢popmynax (16) u (17) HyxHO npuHUMATh Uyer - SiWwyer = 0.
Torma ¢popmyna (16) npumer sun: W', = U",, tne W, =0, U", = 25 kH (cm. m.
2.3.2).

Venoue (16) He Bbmomnsercs (0 < 25), cimegoBarenbHO, HEOOXOIUMO
YCTaHOBUTD CBSI3M PACTSKEHUSI MEX]Y IUIMTON U BBILIEPACIIONOXKEHHONW CTEHOM.
[Tpn ycraHOBKE Ha BHEIIHEM YTy Ka)IOW IUTMTHI CBSI3U JuaMeTpoM 10 MM u3
cranu knacca A-I monyuum Ss = 18,4 xH, xs = L, w = 1. Toraa nposepsieTcs
ycnosue (17), xoropoe mpu W, = 0 u Uyex - SiWyer = 0 3ammmmerca W4, = U,
rne W = nSsxsw/L = 2 - 18,4 = 36,8 kH > 25 kH, ycnoeue HeoOpymieHus
coOromaercs.

2.5. Ouenka BO3MOKHOCTH BO3HMKHOBEHUSI MexXaHHu3Ma
Nporpeccupyioniero o0pyueHusi 4eTBepTroro Tuma. Tak Kak BHYTPEHHSA
TornepeyHas CTeHa He HIMEET IPOEMOB, a TUTUTHI IEPEKPHITHH 3aBEACHBI B CTEHBI,
9TOT MEXaHU3M OOpYILIEHHSI HEBO3MOXKEH (cM. 1. 11).

3. Ilpogepxa ycmouuugocmu 30aHusi NPy JOKATbHOM pA3PYULEHUU €20
Hecywux Koucmpykyuti no cxeme Ne 2. PaccmarpuBaercs oOpylieHUE
KOHCTPYKTUBHOH siueliku B ocax 2 — 5 u A — B (puc. 14) Ha i-M sTaxe 37aHUS.
ITepBuuHO paspyliaeTcs naHeldb BHYTPEHHEH CTEHBI IO OCH 3 MEXIy OCAMH A U
B u npumsbikaromue K Hell Ba IPOCTEHKA HApYXKHBIX CTEH Mo ocaM A u b.
IIpoBepsieTcss HEBO3MOXKHOCTh OOpYIICHMS 3aBUCIIUX HAJ 3THUM JIOKAJIbHBIM
pa3pylIeHHeM  KOHCTPYKLMM  TEpEeKpbITHM W  CTEHOBBIX  IaHEJeH.
[TporpeccupylomieMy pa3pylIEeHHIO B JI@aHHOM Cllydae CONpPOTHUBIIIIOTCS Ha
Ka)XJOM JTaXe IaHelb BHYTPEHHEH CTEHBI; CBSA3M CIBHTa WM PacTSHKEHUS,
COCAMHSIONHME €e C BHYTPEHHHUMH IPOAOJILHBIMHU CTEHAMH; IUTUTHI IEPEKPBITHIA
CJIEBa U CIIpaBa OT OCHU 3; Hapy>KHbIE CTEHBI M CBS3U C/IBUTA MEXAY HapyKHBIMHU
CTEHaMH U MaHEIbIO BHYTPCHHEN CTEHBI.



Puc. 14. 2-1 cxema u3nomMa 3JeMEHTOB (parmMeHTa

3.1. Pacuer Hecyl1ei CIIOCOOHOCTH OTAEIbLHBIX CeYeHm it
KOHCTPYKTHBHBIX 2JIEMEHTOB.

3.1.1. Tanens nHapyxHo#i creHsl HCl. Hecymme cmocoOHOCTH cedeHuit
MAHETN TIPH W3JIoOMe ee (KaK pambl C YETHIPbMS IDIACTHYCCKUMH IapHUPaMH)
OpUMEM M0 pe3ylbTaTaM pacyera, npuBeneHHoro B m. 2.1.1: M, = M, =
15,2 xH-m; M'y=2,9 kH-™M; M7= 0.

3.1.2. Ilanens HapyxHoU cteHsl HC2. Ilanens AByXMoOyJibHAS, MIPH MIOTEpPE
OIHOI omopkl paboTaeT Kak pamMa ¢ 00pa3oBaHHMEM YETHIPEX IUIACTHYECKUX
[IAPHHUPOB.

[MpenenbHble M3rubaroNnie MOMEHTHI B CEUEHHSAX BEpXHEH nepembruku. [Ipu
R, =12,6 MIla; R, = 405 MIla; A, = 1,01 cm* b = 35 cM, h = 46 cM OIIpeENIIOT
o aHaoruy ¢ nepembrakamu nanenn HC1, u pasast M; = M, =173 xH-m.

IpenenbHble uM3rnéaOImmMe MOMEHTBI B CEYEHHUSIX II0JOKOHHOMU
nepembrukn npy A, = 1,01 cm?; b = 35 cm, & = 87 cM, paBHEl M; = M, = 34,5
kH - M.

Hecymasi cnoco0HOCTH NMPOCTEHKOB MO M3rH0y 3aBeOMO OOIblIe, YeM
MePEMBIYEK, TaK KaK IIPH OJHHAKOBOM C IEPEMBIYKONH apMHPOBAHUU OHU UMEIOT
00JBIIYIO BEICOTY CEUYEHHS.

[IpoBepka BO3MOXKHOCTH Da3pyIICHUS MAHETH OT ICHCTBUSA IONEPEYHON
CHITBI TIPOM3BOIUTCA TaK, Kak 3TO MOKa3aHo B pacuere manemn HC1. 3geck sror
pacder He IPUBOJUTCS, OH JAAET YIOBICTBOPUTEIBHBIN Pe3yIbTaT.

[penenpHbie U3rHOAOIINE MOMEHTHI, ACHCTBYIONINE B YIUIOBBIX IIapHHUpAX
pambl, paBHbl M youp = My = 17,3 = 17,3 xH -M; M iy = My = 34,5
kH- M.



3.1.3. Ilnutel nepekpoiTuii. [IpenenbHble MOMEHTHI B ceueHHAX mmThl 111
MPUHUMAOTCS U3 pacyeTa, mpuBeaeHHoro B m. 2.1.2: M ;=M 5 =0, M;; = 49,4
KH-M; M>;=9,7 xH- M.

[Tnura nepekpertus 112 He umeeT BepxHel apMarypsl, ciegoBareabHo M, =
M 5, = 0. Tlpu xapakrepuctukax h = 16 cm, 6etoH kiracca M20, R, = 18,8 MIla
OTIPEJIETISIIOT HECYIIHE CIIOCOOHOCTH CEUCHHH.

W3rub Boone kopoTkoi cTtopoHsl: b = L = 600 cMm, A, = 14,5 cMm, A, = 6,09
cm? (31 cTepskeHb AUAMETPOM SMM M3 HPOBOJIOKHU Kiacca Bp-1); R, = 362 MIla,
M;; = 32,1 xH-m. U3rub Brone amuaHOM cTopoHbl: b = [ = 300 cm; A, = 13 cMm;
A, =35,41 cm? (23 crepxns guamerpoM 14 MM u3 cramm knacca A-IID); R, = 405
MHa, M, = 150,4 kH - M.

ITmmra nepexpeitust 113 mo pasmepam, kiaccy OeToHa, BBICOTE CEUEHHS U
apMHUPOBAaHUIO aHaiormyHa rmTe [12, cremoBaTrenbHO HECyIIME CIIOCOOHOCTH
o u3ruly ee cedenuit paBuel M ;3 = M 5 = 0; M;; = 32,1 kH-m; M>; = 150,4
kH - M.

3.1.4. TIlanenr BHyTpeHHEH cTeHBl. IIpo4HOCTH 1O U3rMOy CeueHHs
MepeMbIUKN — «(IaXkka» omnpenensiercs Mo aHAIOTHH C CEYCHHUSIMU MepeMbIUeK
Hapy>XHBIX CTEH IPH XapakTepucTukax: i = 52,5 cm; R, = 13,8 MlIla; b = 16 cwm;
A= 1,508 cm?, R, = 405 MIIa. IIpenenbHplii u3rudaromuii Moment M %, = 29,7
kH - M.

[Ipo4HOCTE CABUTOBOM CBSI3M S, OMpeAeIsIeTCs 0 PEKOMEHAAUAM 1. 5.36 u
dopmyne (124). Tlocodus: S; = 1RAw, TOE 15 = 0,7; Ry = 235 MIla, 4, =
2,260 cm? (2 creprkns quamerpom 12 MM u3 cramu knacca A-1), S, = 0,7 - 235 -
226 - 107 = 37,2 xH. Jlanee nposepserca ycinosue (6) S; > 1,5 M ",/b, 1,5 M~
/b =15+ 29,7/1,35 =33 xH < 37,2 xH, ycnoBue yaoBIeTBOpSETCS.

ITpoyHOCTE TOPHU30HTANBHOM CBS3M PACTSHKEHHS OIpENeNsieT MPOYHOCTh
JIEBOTO OMOPHOTO CEYCHUs epeMbIUKH. PaccMOTpeHHast B TIPEBIAYIIEM MYHKTE
CBsI3b IIpH paboTe Ha pacTsHKEHHE MMeeT MPOYHOCTh S; = 235 - 0,226 = 53 kH.
ComnpoTuBieHHE U3rHOy JICBOro cedeHusl nepembaku M 5, = S>h, = 53(52,5 —
1,5) = =27 xH-M. 3pech nmpuHHMAaeTcs,, YTO NPOYHOCTh AHKEPOBKU CBSI3H H
MIPOYHOCTH NMPUMBIKAIONIEH CTEHBI HE MEHEee NMPOYHOCTH CBSI3U Ha pacTshKEHHE.
Hwkusis nepeMbruka B npoeme otcyrcrByet u My, = M' 5= 0.

3.1.5. Ces13u cBura 4eTBepTOro THIa

OTH CBSA3M COCNUHSIOT HAPYXKHBIC IAHETH C BHYTpeHHeH creHoi. [IpodnocTs

KaKJI0U CBSI3M OIPENeNsieTCs M0 aHAJIOTHH CO CBSI3bIO caBura S, npu A, = 1,13
cem? S, =0,7 - 235 - 0,113 = 18,6 xH.
3.2. Onenka BO3MOKHOCTH BO3HHKHOBEHHUS MeXaHH3Ma

nporpeccupyioniero oopymenusi mepsoro tuma (cM. puc. 14). Pacuer
MPOU3BOIUTCS B COOTBETCTBHH C 1. 8 U ¢ yueToMm mm. 13 — 15.

3.2.1. AHanu3 cCONpOTUBICHUS HAPYKHBIX CTEH.

a) Cxema pazpymenus jesoid nanenu HC1 otnuuaetcs ot onucannoit B 2.3.1
TOJIBKO BEIMYMHOH pabodyero mposieTa HAJAOKOHHOW TiepeMbluku. [lpu
pacmonoxeHun OaTKOHHOM ABepH Ommke K oOpymraeMoil BHYTpEHHEH CTEHe,
4eM OKHO Iy = iy = 0,89 M. [IpenenpHpie n3rnbaromme MOMEHTHI IPUHSTEHI 110 1I.
211 M=M= 152xkH-M; M = 0; M "%y = 2,9 kH - M. TTo popmyie (23)
BerunciseMm W', .= (5,2 - 2/0,89 +2,9/0,89) 1 = 37,4 xH.

6) Hapyxnas manens HC2 mmMeer okonHBIH mpoeMm, Ta€ [y = Ly = 0,91 M;
npejenbHbIe MOMEHTBI NPUHATHI 10 1. 3.1.2 My = M "5, = 17,3 kxH - M; M Gy =
M =345 xH-m; w = 1; no ananoruu ¢ HC1 Beruucisiercst: W' .= (2 - 17,3
+2 - 34,5)/0,91 = 113,8 xH.

B) CyMma paboT BHYTPEHHHMX CWJI Hapy>XHBIX MHaHeNeil BBIYUCIAETCS MO
dopmyne (22) Wyo =W e + W' = 151,2 xH.

Pabora cunm Beca HapyXHBIX CTEH ompeneisercs mo gopmyne (11) m. 8, HO
Tak kak maHens HC2 nByxmopmynbHast, B (OpMyJy HNOACTAaBISETCS HE ITOJIHBINA
Bec maHend, a nojosuna ero. Torga: U,e = 0,5(G e + 0,5G 7,00) = 0,5(26,6 +
0,5-68,7) = 30,5 xH.

3atem npoBepsiercs ycioBue (25) Ruer = Wyer — Uper > 0. Ryer = 113,8 —
30,5 = 83,3 kH > 0, ycioBue BBHIIIOJIHEHO.

3.2.2. ConpoTtuBieHrEe OOPYIIEHHUIO IUTUT MEPEKPBITHH.



a) JleBas MTa MEPEKPHITHIT UMeeT Xapakrepuctiuku: M 1, = M 5 = 0; M;; =
=494 xH-m; M, = 9,7 xH-Mm; L =54 m; t = 1,35 m; /= 0. Jnsg mepBoro
MeXaHH3Ma OOpYILICHUs] CONPOTHBIICHHE BHEIIHErO0 Kpas OIpeAessieTcst Mo
thopmye (28), kotopas B ciayuae M ;; = M 5; = 0 npuHuMaeT BUI:

_ Ms (I- e)2 +¢? s(l-e)+e(l-s) _

Wowr =g~ 1o T M ’d
494 132 2217 +0,79° bo o 132221+0.79 1,68 _
5,4 -3-0,89 2,21 ’ 37 -0,89 B
=16,4xH.

3necs s = 1,32 m; d =0,89; e = 0,79 ™M (puc. 15, 6).

Pabota BHYTpEeHHHX M BHEIIHUX CHJI HAa MEPEMELICHUSX IUIMThI MEPEKPHITUS
I11 noacunteBaeTcs mo Gopmyie (9) mpu M 7y =M 5 =0 W'y = Mo/t = 97/1,35
=72 «xH; U,;=0,5¢(L -2/3t)=0,5 - 6,3 - 3(5,4 -2/3 X 1,35)=42,5 xH.

6) [Imura nmepexperrus [12 (cm. puc. 15, 6, 2).

Tak KaK B. IPWI. 2 HE pacCMaTPUBACTCs CIy4Yail pa3pe3Ku MEepeKphITHSI B
KOMHaTe Ha JBe U Oojee IUMT, paboTa BHYTPCHHHX M BHELIHHUX CHJI

onpenensiercs mo gopmymam . 6 W :Z s;wi U :Z Gu,.

Cxema m3noma tunThl 12 moka3zaHa Ha puc. 15, 2, MyHKTHpOM 00O3HAYCH
MJIACTUYECKUI IApHUP C pacTsLDKEHHEM HIDKHEW apMmaTypbl. HanpasineHnue atoro
IIapHUpa BEIOPAHO TaKWM, YTOOBI paboTa BHYTPEHHHUX CHII OblIa MUHIUMAaJIbHOM.
W3 reoMeTprYeCKIX COOTHOIICHM HaxomuM h; = 1,55 m; h, = 1,03 m; a = 20,1°.
Yron nepenoMa minTh B uiactuueckoM mapuaupe w = (0,911 — 0,048)/1,03 —
(1—0,911)/1,55 =0,781 1/m.

[P rrIIYry.
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Puc. 15. Bo3Mo)XHBIE CXeMBI U3JI0Ma IUTUT MEPEKPHITHI

[IpenenpHBIl U3rUOAOMIMIT MOMEHT B CEUCHHU IO JIMHHW IHapHuUpa M =
M acos a/L + Mayassin a/l = 32,1/6 - 4,5 - cos 20,1° + 150,4/3 - 1,65 - sin
20,1°=53,4 xH-m. W'\, = M, = 53,4 - 0,781 = 41,7 xH. U,, = 1/6 - 6,3[[4,5 -
Le5(1+1+0,25)+1,5 - 3(0+0+0,25) + 1,35 - 4,5(0 + 1+ 0,25)] = 26,7 xH.

B) [Tnura nepekporrus I13 (cm. puc. 15, 0, e).

ApmupoBanue tumThl 13 ananormuno mimre [12. Hecymas crmocoGHOCTB
MOTIEPEYHBIX CEYeHUH IIHUTH 1o u3ruby M;; = 32,1 xH-m; Mz = 150,4 xH - m.
[Tnactudeckue MIapHUPH MPOXOAAT Yepe3 Kpas OKOHHOTO IpoeMa B HAPYXKHOM
crere (puc. 15, e). [Inactudeckuii mapHUpP C pacTsDKEHHEM HIDKHHUX BOJIOKOH
BO3HMKAET B IUTUTE M3-3a €€ 3aIlEMJICHHS B HApY>KHBIX CTEHAX, MMO3TOMY paboTa
BHYTPEHHUX CWJI Ha IEpeMEIeHUsIX ATOro I[IapHUpa OTHOCUTCS K
COIIPOTHBIICHHIO BHENIHEro kpas. V3 reomerpuueckux cooTHomenuit i = 0,787
M; w=1,161/m; a = 70,9°. Tak ke, kak u i mauTel [12, Beraucnsercs M = 144
kH - M, a Takxke BeTUIUHbl W35, 1 Uy

Whsbor = M, =144 - 1,16 = 167 kH; U',; = 34,5 kH - m.

r) Benmuunna W, nns moGOpHOI IIIUTHI paBHA HYJIO, paboTa BHEIIHUX CHII
OTIpeeTIsIeTCS

U, =05¢qLI=05-63-6-0,6=11,3kH.
1) CyMMUpYys TI0 BCEM TUTUTaM MIEPEKPBITUS SUCHKH, ITOTyIUM
Wobor = Wotsor + Wsor = 16.4 + 167 = 183,4 xH,
Wh=W, +W,,=172+41,7=48,9 xH,
U,=U+ Up+ Uy + UYy=425+267+34,5+11,3 =115 kH.

B cooTBeTcTBHM ¢ yKaszanusaMu 1. 15 mo popmyne (27) onpenensiercst Uy o =
- Rlyer - Whypor = -83,3 - 183,4 = - 266,7 xH.



3.2.3. Pabora momepe4HO#l BHyTpEeHHEW CTCHBI. IIpenenbHbIC MOMCHTHI B
nepembruke — «paakke» (cm. 1. 3.1.4 TTocobust) M 5, =27 xH-m; M ", = 37,2
kH-m. Tlpu orcyrctBum HmxkHeit nepembruku MGy = M = 0, u Torma
dopmymna (5) mpumet BuI W, i = (M 5y + M “5p)/b = (27 +29,7)/1,35 = 42 xH.

Bec manenu G, = 55,5 xH.

Harpyska, nepenatomasics ¢ nopkuu C; = 14 + 0,6 - 1,2 - 3 - 1/2 = 15,1
kH, roe Bec cTrenku nomkuu cocrasister 14 xH.

PaboTa BHEIIHUX CHJI HAa CIUHUYHOM MEPEMEIICHUN BBIYHACIHM TI0 GopMyie
(7) U',..»= 70,6 xH.

3.2.4. IlpoBepka o0mIero yCcaoBUs HEBO3MOKHOCTH 00pa30BaHUS MEXaHN3Ma
nepBoro Tuma. [IpoBepka mpousBoauTcs mo dopmyne (4), KOTOPyI0 B ciiydae
OTpHIIATEIBHOr0 3HaueHus U, 3amumeM B Buge W, + W, - Uy = Uy +
U,

Ioncrasnsas B 3Ty GOpMyJy HOJNyYeHHBIE BBIIIE 3HaYEHUs, noixyuum 42 + 48,9
+ 266,7 > 70,6 + 115; 357,6 > 185,6, ycrmoBue BEHIIONHSICTCS, OOpyIICHUE
KOHCTPYKLHUI 10 paccMaTpuBaeMoit cxeMe (MexaHu3M | Tuiia) HeBO3MOXKHO.

3.3. Ouenka BO3MOKHOCTH BO3HHKHOBEHUS MeXaHHu3Ma
nporpeccupympouero oopyumeHusi BToporo Tuma (puc. 16). Pacuer
MIPOU3BOIUTCS B COOTBETCTBUH C TpeOOBaHUAMH 1. 9 1 ¢ yueTtoM mm. 13 — 15, a
TakKe 0COOCHHOCTE KOHCTPYKLUH pacCMaTPUBAEMOM sSUCHKH.

2)
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Puc. 16. 3-s1 cxema u3moma 31eMeHTOB (pparmMeHTa

3.3.1. AHanu3 conmpoTHUBIEHUsI HAPYXKHBIX cTeH. CXeMbl U310Ma Hapy>KHBIX
KEepaM3UTOOETOHHBIX CTEH T€ e, 4TO M JJIS IepBOT0 MEXaHW3Ma OOpYIIEHHS C



TOW TOJIBKO pa3HUIlEH, uTo mepemenienue jgeoi manenu HC1 pasao w' ' = w 'L
TL""=1 - 5,4/6,6 = 0,82.
Torma, UCMONB3YsT pe3yNbTaT, MOAy4YeHHBIA B 1. 3.2.1a, onpeaemsiem: W', =
37,4 - 0,82 =30,7 xH.
Jnist mpaBoii Hapy)kHOU maHenw w = 1, 3HA4uT, Kak u B 1. 3.2.16 W', .. = 113,8
kH; W', ..=30,7 + 113,8 = 144,5 xH.
ITpn moacyere paboTsl cuit Beca, yunThiBast, uto nepememenne HC1 w; = 0,82,
noxyauM U, = 0,5(26,6 - 0,82 + 0,5 - 68,7) = 28,1 kH; R,.. = 144,5 — 28,1 =
116,4 kH > 0.

3.3.2. ConpotuBieHre OOPYIICHHUIO IUTUT MEPEKPBITHIHA.

a) CompoTuBieHHE BHEIIHETO Kpas JyieBo muuTel II1 ompegensercs mo
dopmyie (29), kotopas nipu M ;; = M 5 = 0 umeer B

W, bor = s/d(M /L + Moy/Dw "= 1,32/0,89 (49,4/5,4 +9,7/3) 0,82 = 15,1 H.

PaGota BHYTpeHHMX ¥ BHEUIHHX CWJI, NPWIOKEHHBIX K 1umte II1,
[PUHUMAETCS U3 PACUETa, U3I0KEHHOTO B M. 2.3.2, mpu w = 0,82, W",; = 0; U,
=0,82 - 12,5=10,2 xH.

6) Ilmura II2 paspymraercss ¢ o00Opa3oBaHHEM OJHOTO IUIACTUYECKOTO
MapHUpa C PaCTsHKEHUEM BEPXHHX BOJIOKOH (cM. puc. 16). Tak kak BepxHel
apmaTypsl B ute Her, W, =0. U",=1/6 - 6,3 - 3 - 6 - 0,455 = 8,6 kH.

B) Paspymenue s [13 mokazano Ha puc. 16, e, mmacTHYecKuid MapHUP C
pacTsDKeHHEM HIDKHHX BOJIOKOH OIPENeNisieT CONPOTHBIICHHE BHEIIHETO Kpas
HNEPEeKpBITUs, 3aBEICHHONO B HApy)XHyH CTeHy. M3 reomerpuueckux
COOTHOILEHHH ONPEENIAIOT BEMUUMHbl w = 1,42 1/M, u a = 37,5°.

IIpenenbHplil H3rUOAIONINI MOMEHT, BOCIPUHIUMAEMBIH CEYEHUEM IUIUTHI MO
JIMHUH TUTACTUYECKOTO IapHHUpPa, MOJCYUTHIBACTCS 10 (popMyIie, IpUBEICHHON B
m. 3.2.26 u paBer M = 16,4 xH. Torna paboTsl BHEIIHWX M BHYTPEHHUX CHI,
NpHIIOKEHHBIX K rumTe 113, coctaar: Wz, = 42,3 xH; W,; = 0; U",; = 10 xH.

r) Pa6ora BHEMHHMX CHI Ha IepeMENmEHHAIX no0opHoM mwmre U, =
0,5(0,455 +0 ,545)0,5 - 6,0 - 6,3 - 0,6 =5,7 xH.

1) Cymma paboT BHYTPEHHHMX CHJI B IUTHUTaX INEPEKPHITUI SUCHKH COCTaBHUT

b = 15,1 +42,3 =57 4 kH; W",=0; U",= 10,2+ 8,6 + 10 + 5,7 = 34,5 xkH.

ITo dhopmyne (27) onpenensem U, o = Ry - Wopor = -116,4 - 57,4 = -173,8
kH.

3.3.3. PaGora cBs3eii. CBs3eid cIBUTA TPETHETO THIA MEXIY HEPEKPHITHEM H
HUXKEPACIIOJIOKEHHONM BHYTPEHHEH CTEHOW B KOHCTPYKLHMM HET, IO3TOMY
dopmyna (13) mpuaumaer Bux W, = Syy»/L, tne S> = 53 xH; y,: = 2,6 Mm; L = 6,6
Mm; W, =209 kH.

3.3.4. CompoTuBieHHe BHYTpeHHeW cTeHbl. PaboTa BHEIIHMX CHI,
MIPWIOKEHHBIX K BHYTPEHHEW IIONEPEYHON CTEHe, BBIYMCISETCS 10 (hopmyiie
(14) npu G,,.,,» = 55,5 kH; G, = 15, kH, L = 6,6 m; x = [15,14 - 2,6(1,35+ 0,5 -
5,14)+0,5 - 0,525 - 1,35%/(5,14 - 2,6 + 1,35 - 0,525)=3,75 m.

U'\in= Guux/L + G,= 55,5 (3,75/6,6) + 15,1 = 46,6 xH.

3.3.6. IIpoBepka 00IIEro YCIOBUS HEBO3MOYKHOCTH 00Pa30BaHUs MEXaHHU3Ma
Broporo tuna. [IpoBepka mpomsBogutcs mo Gopmyie (12). KoTopyro B JaHHOM
ciydae yao6Hee 3amucarth B Buae W, - U, = U™, + U5 26,9 + 173,8 > 46,6
+ 34,5; 200,7 xH > 81,1 xH, ycrnoBue Beimonusiercs. OOpyIIeHue KOHCTPYKIAH
10 PacCMaTpUBAEMOil cxeMe (MEXaHHU3M BTOPOTO THIIA) HEBO3MOXKHO.

3.4. OrneHKka BO3MOXKHOCTH BO3HMKHOBEHMSI MEXaHU3Ma MPOrPECCUPYIOLIETO
o0pymenus Tperbero tuna. Kak ykassiBasioch B I1. 2.4, IPOBEPKY YCTOHYMBOCTH
K [IpOrpecCHpyIoneMy OOpYIICHHIO B JAHHOM CIydae Hy>KHO BECTH IO (opMmyie
Wﬂ/[7 > UHI,,.

B cBs3u ¢ TeMm. 4TO MEpEKPHITHE CIpaBa pa3pe3aHO Ha TPH IUIUTHI, CXEMBI
pa3pyIIeHUs THUX IUTUT OTIMYAIOTCS OT CXEM, ONMHMCAHHBIX B MPHI. 2, MO3TOMY
ycioBue (16) mpoBepsieTcs OTIEIBHO IS KaXI0H IUTHTEHI.

a) O6pymenne mmtel 11 (cMm. puc. 15, a) paccmoTrpeHo B m. 2.4,
MPOBEJCHHBII pacueT MoKa3ajl He0OXOMMOCTh YCTAHOBKH CBS3H JraMeTpoM 10
MM HPUKPETUISIONIEH Yroi IJIUTHI K BBIIEPACIIONI0KEHHO! CTEHE.



6) Cxema obpymrenus miautsl [12 mokasana Ha puc. 15, 6. Bo3HukHOBeHUE

IUIACTUYECKOr0 UIApHUpPAa B IUIMTE C PACTSDKCHUEM BEPXHEH apMaTypsl He
BBI3bIBACT PabOThl BHYTPEHHHMX CHII M3-3a OTCYTCTBHsSI BEpXHEH apMaTypbl, TO
ects W",, = (. PaboTa BHEIIHUX CHII HA MepeMENMIEHUAX wmthl U™, = 1/6 gLl =
18,9 xH.
Venosue ycroitunBoctu npotus obpymenus W, > U™, ne BhimonHsercs, Tak
kak 0 < 18,9 u, cnenoBaresbHO, HEOOXOAUMO YTOJI IUTUTHI IIPUKPETIUTD CBSI3BI0 K
BBILIEPACHIOIOKEHHOH cTeHe. Ilpu ycraHoBKe crepxkHs auamerpoM 10 MM u3
cranu knacca A-I monyqaem n = 1; S5 = 18,4 xkH; x5 = L, u Torna mo ¢popmyie
(17) mpoBepsieTcst ycnosue HeoOpymenus mwmrsl [12: W, > U™, tne W, =
18,4 xH.

Takum obpazom, 18,4 kH ~ 18,9 xH, cBa3p moctaTouHa.

B) AHAJIOTHYHBIM 00pa3oM OmpeaernsieTcss HEOOXOIMMOCTh YCTAaHOBKHU CBS3EH
IATOro Tuma 2 crepxHs auamerpoM 10 MM u3 cramu knacca A-1 B mmte I13;
cXeMa M3JI0Ma KOTOpOH IMoka3aHa Ha puc. 15, 0. Omnpenenus BeJWYUHBI padboT
BHYTPEHHMX M BHEIIHMX CHJI Ha mepememienusx mmtel [13: W, = 0; U",; =
31,2 xH, W"; =2 - 18,4 = 36,8 xH, mposepseM yCIOBHE HEBO3MOXKHOCTU
oOpymenus: W5 = 3668 kH > 31,2 xH, ycloBHE BBINOIHACTCS.

3.5. TIlpoBepka o00mero yciaoBusi HEBO3MOKHOCTH O00pa3oBaHHs
MeXaHH3Ma YeTBePTOro TUMAa.

3.5.1. AHaim3 CONpOTHUBICHHSA HApyXHBIX cTeH. [lo ykazammio m. 15
HACTOSAIIEr0 MPUJIOKEHNST HEOOXO0ANMO MTPOBEPUTH ycioBUE Sw > R, ... Tak Kak
CBSI3U PACTSDKEHMS CEIbMOTO THIIA MEXAY HapyKHBIMH CTEHaMH W IUIMTaMH
MEPEKPHITHIH OTCYTCTBYIOT B KOHCTPYKIMHU, Sw = 0, U yIIOMSHYTOE YCIIOBHE HE
BBIMOJTHACTCS; B COOTBETCTBUH C 1. 15 B dopmyie (19) HyxHO npuHUMATE U, er
=0, Wy = 0.

3.5.2. Pabora mmT mepekphITH. B CBA3M ¢ Tem, 4TO JeBOe MEPEeKPHITHE
pa3spe3aHo Ha OTAEHbHBIE ILIATHL, Benwuuubl W', m U”, BBUHCIAIOT B
COOTBETCTBUH CO CXEMaMH H3JI0Ma 3JIEMEHTOB, TOKa3aHHBIMH Ha pHc. 17.
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Puc. 17. 4-1 cxema u3ioMa 3J€MEHTOB (parmeHra

Bce 1umMTBI TEpEeKpHITHH  pa3pymialoTcs ¢ 00pa3oBaHHEM  BEPXHHUX
IUTACTHYECKHUX IIAPHUPOB, cirexoBarensuo W, = 0.

Jns mopcyera paboT BHENIHUX CHII, MIPHJIOKEHHBIX K IUTUTaM IEPEKPBITHH,
W3 OYEBUIHBIX T€OMETPHUUYECKHUX COOTHOIICHUH OMPENeNIOT UX MepeMeIleHUsS
wpor = 15 wyy = (0,25 - 3)/1,35 = 0,56; wps = wyiw = 0,25. [lamee onpenensioT
paboTy BHEIIHMX CHJI Ha NepeMEIICHHUIX KXo IUUTH nepekpoitus: U, = 6,3
- 54221 -1V6=12,5xH; U,=63 -3 - 6 - 0,56/6 = 10,6 xH; U,; = 6,3(3
-6 -025+195 -3 -2 -025/6=78«kH; Uy=05"-63-06 -6 -
0,5(0,25 +0,56) = 3,2 xkH; U",= 12,5+ 10,6 + 7,8 + 3,2 = 34,1 kH.

3.5.3. Pabora cBs3eii.

a) ConpoTtuBienne cBs3el maroro tuma (cm. 1. 3.4) S5 = 18,4 xH.

CBsI3U IIECTOTO THITA B KOHCTPYKIIUH OTCYTCTBYIOT.



PaGora BHYTPEHHHMX CHI MpH pPa3pylLIEHHH CBA3eH ONpENEISIETCS IO
dbopmyne (20) VVtIV :SSZW,' =S[(w, - w, )+ (W, - w, )] =
=18,4 [(1- 0,25) + (0,56 - 0,25)] =19,5«H.

6) CBs3u cABHWra YETBEPTOTO THUIIA B KOHCTPYKIMH TPEACTABICHBI TPEMs
CTepXHSIMH TuaMeTpoM 12 MM m3 cramm kimacca A-I mo omHOMY CTepKHIO
MEXIy BHYTpEHHEH CTEHOM W KaXI0H Hapy>KHOW MaHENbI0, a TaKXKe MEXIy
CTCHKOW JIOMKMM W BHYTPEHHEH CTCHOW, HECyIIas CIIOCOOHOCTh Ka)JIOro
CTepKHA B coOTBeTcTBUU C 1. 3.1.5 paBHa 18,6 kH, Torma S, = 18,6 - 3 = 55,8
kH.

ComnpoTuBieHNE BHYTPEHHEH CTEHBI

U3 n. 3.2.3 mpurumaercsa W, = 42 xH; U’ = 70,6 xH.

3.5.4. TIpoBepka OOLIETO yCIOBUs HEBO3MOKHOCTH 00Pa30BaHMs MEXaHU3Ma
geTBepTOoro Thma. [IpoBepka mpousBomutcs mo ¢opmye (19), koropas B cinydae
pasenctBa Hymo BesuuuH W, U, o U Wy, er, ipuramaet sug (1 - /LYW, + W7,
> (1 - C/L)UIVP + UIVP - S4Ww,m,
rne L=54m; L —c=1,35;1-¢c/L=0,25.

[ToacTaBIss BEIYMCIEHHBIE BBIIIE 3HAUCHUS, TIOTyIUM

(1 - /LYW + WY, = 0,25 - 42+ 19,5 = 30 H;

(1 -c/L)Uin + U7, - Swrin = 0,25 - 70,6 + 34,1 - 55,8 - 0,25 = 37,7 xH >30
kH.

VYcnoBue HEOOPYIICHHS HE BBINOJHACTCS, PEKOMEHIYETCS TIOCTaBUTh CBS3H
IIECTOr0 THIA, HECyIass CIIOCOOHOCTh KOTOPBIX € ydeToM Gopmyisl (20)
OTIpeIeTIsIeTCsl

Ss=L/AL —c) - (37,7—30) = 30,8 xH.

OOecrieunTh BENMYMHY S5 MOXHO, HalpUMep, IIOCTAaBHB J[BA CTEPXKHS
nuamerpoM 10 MM u3 ctanm kiacca A-I.

IIPUJIOKEHHE 3

PACYET KOHCTPYKIIU HUKHHAX HEKWJIBIX 3TAKEN
BECKAPKACHBIX )KWJIbIX 3JAHUHU

1. B HacrosIeM MpUIOKEHNN PacCMOTPEHBI 0COOEHHOCTH pacueTa COOPHBIX
HECYIIMX KOHCTPYKLIUI HIDKHMX HEXWIBIX OJTaXed OKWIBIX  3JaHHH,
KOHCTPYKTHUBHBIC PEIICHUS KOTOPBIX PEKOMEHAOBAHBI pa3ll. 2 HACTOSIIEro
[Mocobusi.

2. Hecymyio cucteMy KOHCTPYKIMH HIDKHUX  HEXHIBIX  ATaXeH
PEKOMCHAYETCA  pacCUUTHIBATH COBMECCTHO C OITUPAIOIITUMUCA Ha HHUX
KOHCTPYKLMSIMH BepxXHHX OTaxked. [Ipm pacdere 3maHus JOIyCKaeTcs W3
HECYIIeW CHCTEMBI BBIACTATH (PParMeHT, COCTOSIINN W3 KOHCTPYKIHMI IO/Baa,
TEXIOANONbS, MEPBOr0 HEXKWIONO 3Ta)ka, TEXHMUYECKOrO 3Taxa M THUIIOBOTO
JKHJIOTO 3Taka JINOO JIByX THIIOBBIX ITaXeH, MO BEpPXy KOTOPBIX INPUIIOKEHA
Harpy3ka OT Beca KOHCTPYKLHH BBIIIEPACIIONOKEHHBIX AITaXKeil M BeTpoBas
Harpyska Ha HUX.

IIpu pacdere 3qaHM KOMOMHHPOBAHHONW CHUCTEMBI ¢ KApPKACHBIMH HIDKHUMH
STa)KaMH TOPU3OHTAJIBHEIE (BETPOBbIC) HArPy3KH PEKOMEHAyeTcs IepenaBaTh Ha
CTEHBI JIECCTHUYHO-IU(TOBBIX y370B. [Ipu pacyere 31aHUi CTEHOBOH CHCTEMBI CO
BCTPOCHHBIMHM HEXWIBIMH HIDKHUMH OJTakaMH JOIYCKaeTcs B HEPBOM
NPUOMIKEHUH YCWINS OT TOPU3OHTAIBHBIX HAarpy30K OINpPENeNsaTh Kak Juls
PETYJISIPHOM cuCTeMbl 0€3 yueTa M3MEHEHNUS MOJI0KEHHS U Pa3MEpOB NTPOEMOB B
HWKHUX 3Taxax. [locime ompeneneHuss yCWIMHA OT TOPU30HTAIbHON Harpysku
Kaaass u3 creH (auagparM >KECTKOCTH) PacCUHUTBHIBAETCS C YUETOM peabHOM
CXEMBI 1 PACIIOJIOKEHUS IIPOEMOB.

IIpu pacdere peKOMEHIYeTCS YUMTBHIBATh, YTO MAJS 3JaHHHA BBICOTOM 12
JTaXXe U MeEHee, KaK MPaBHJIO, YCHIUS OT BETPOBBIX HATPY30K HE SBISIOTCS
ONpENEISAIOIUM Ul Ha3sHAYEHWs] CEYEHUIH KOHCTPYKLIUH M HMX apMHPOBaHUS.



ITosTOMYy KOMIOHOBKY HECYIIEH CHCTEMBI 3/1aHHI CO BCTPOCHHBIMH HEKUIIBIMU
MOMEUICHUSMH JOITyCKAETCA BBINONHATh HCXO U3 BEPTUKAIBHBIX HarPy30K.

3. Hecymryto cucteMy KOHCTPYKIMM HIDKHHX OJTaXed peKOMEeHAyeTcs
paccuUnTHIBATh C UCIIOIb30BAaHUEM MeToAa KoHeuHoro anemeHTa (MKD). Pacuer
JIOITyCKAeTCs BBIIMOJIHATD B YIPYTOH CTaIuu.

[Ipu ucnonbzoBanun MK3J pekomenayercs:

MOJIeNIb pa30MBaTh Ha MPSIMOYTOJbHBIE AJIEMEHTHl TaK, YTOOBI pa3Mepbl
MIPOCTEHKOB M MEPEMBIUKHU ObLIIM KPAaTHBI pa3MepaM CETKH;

IIPU apOYHBIX IMPOEMax AYT'H OKPYKHOCTH 3aMEHSTh NPSIMBIMH U BBOJWUTH B
yIiax TPeyTroJbHbIE TUIOCKHE DJIIEMEHTHI;

1aT(OPMEHHBIN CTHIK MOJIENHPOBATH B BHUJIE MPAMOYTOJIBHBIX 3JIEMEHTOB C
TOJILUMHOW, PAaBHOW CpeIHEN TOJIIMHE BEPXHEW M HUXKHEW MaHened u Moaysem
YOpPYTOCTH, KOTOPBIA SABISETCS OOpaTHOM BENMMYMHOW OT TIOAATIMBOCTH
TIaTGOPMEHHOTO CTHIKA Ha CXKAaTHE;

CTOMKM KapKaca MOJEIHPOBATH CBS3SMH KOHEUHOH >KECTKOCTH, KOTOpBIE
YUUTBIBAIOT TaK)Ke MOJATINBOCTh OCHOBAHUS;

B IUIOCKYIO PacHeTHYIO MOJENbh HEO0OXOJMMO BKIIOYATh T'OPU3OHTAJBHBIC
CBSI3M MEXKJy KOHCTPYKLHSIMH, PACIIOJNIOKEHHBIMU BJIOJIb OJHOM OCH, KOTODBIE
paboTaloT B HIKHEM JTake€ Ha pacTsDKEHHE, a BBIIE — Ha C)KaTHe, C HX
peallbHBIMHU KE€CTKOCTHBIMU XapaKTEPUCTHKAMU;

IIPU pacdeTe CTCHOBBIX CHCTEM B PACUETHOM CXeMe HEOOXOAMMO YUUTHIBATH
HNOJATINBOCTh OCHOBAHUS;

B 3JAaHUAX C ONUPAHUEM MEPEKPBITHA MO TPEM H YETBIPEM CTOPOHAM
PEKOMEHIyeTCsl TONb30BaThCs A pacdyera MPOCTPAHCTBEHHBIMH PAaCYETHBIMU
CXeMaMU C BKJIIOUYEHHEM CTEH IIONEPEeYHOro M MPOAOJIBHOIO HalpaBJICHUH,
YUUTBIBAas CBSI3M HA CIBUT KOHEYHOW JKECTKOCTH (MEXIy MpPOJOIBHOH H
MOTIEPEYHOM CTEHOW) B YPOBHE MEPEKPBITHH, 3TO TIO3BOJIUT CHU3UThH Harpy3Ky Ha
MPOCTEHOK IONEPEYHOI CTEHBI B yPOBHE I10JIa BTOPOTO 3Ta)ka, MPUMBIKAFOIIUH K
MpOONbHOHN cTeHe, Ha 10 — 15 % B 3aBHCHMOCTH OT KOHCTPYKIUH;

IpU HAJIMYUU OCH CUMMETPUHU B pacueT BKJIIOYATh YacTh IMOMNEPEUHHUKA N0
OCH CHMMETPHH, YUUTHIBas paboTy OTpE3aHHOW YacTH BBHITOJHEHHEM KpPaeBbBIX
YCJIIOBHM Ha OCH CUMMETPUHU.

4. IlpouHOCTh KOHCTPYKIMH BCTPOEHHBIX JTakell M HUX apMHUpPOBaHUE
PEKOMEHIYETCS IPOBEPATH MO MHTETPAIIbHBIM 3HAYEHHUSAM YCHIIMHA B OCHOBHBIX
CEYEHUSX, MOTYUCHHBIM HCXO/S U3 HANPSIKCHUH B 3TUX CEUCHUSX.

5. Ilpu pacdere 34aHUI CTEHOBOM CHUCTEMBI IPUHHMAETCS, YTO OCHOBHBIMH
CCUCHMSAMH, MO KOTOPHIM HEOOXOAWMa TMPOBEPKA IPOYHOCTH, SIBIISIOTCA
TOPU3OHTAIIbHBIE ONOPHBIE CEYECHUSI B YPOBHE I0JIa IEPBOr0 U BTOPOIO 3TaXKeH,
TOPU3OHTAIBHBIE CEUEHHUS IO BepXy IPOEMOB M BEPTUKAJbHBIE CEUYEHUS
MEepeMBbIYEK IEepPBOI0 3Taka B MeECTax 3aJ€lIKd U B CepeAuHe TIpoJeTa;
TOPU3OHTAJIbHBIE CTHIKM HEOOXOJMMO IPOBEPSATh Ha JAEHCTBUE BEPTHKAIBHOI'O
JIaBJICHUS, NEPEMBIUKY — Ha PACTSHKEHUE B LIEHTPE U IONEPEUHYI0 CUILy B
3a/ielIKe, a TAKKE MOMEHTA.

6. IIpn Ha3HaYeHHUU pa3sMEPOB M PACHOJIOKEHHS MPOEMOB B IIEPBOM 3TaXKe
CleIyeT yYUTBIBATh, YTO HECUMMETPHUYHOE PACIOJIOKEHHE NPOEMa B IEPBOM
JTaXk€ MPUBOAUT K HEPAaBHOMEPHOMY paclpeleleHUI0 JaBJIEHUs B 30HE
TIaTGOPMEHHOTO CTHIKa; HanOoJiee BBHITOJHO pACIoOaraTh IPOEM B MEPBOM
3TaKe CUMMETPHYHO TaK, YTOObI IIPOEM B THIIOBOM 3Ta)X€ HAXOJHJICS B 30HE
MEepEeMBIUKU HaJl IPOEeMOM IEPBOTO 3Taxa.

7. PasMeppl NPOCTEHKOB B IIaHENN IIEPBOTO JTa)Ka JOJDKHBI HAa3HAYAThCS
TaKUM 00pa3oM, 4TOOBI CpefHee NaBlieHWe Ha | M MPOCTEHKa HE MPEBBIIIANIO
Hecymel crnocoOHocTH | M IUIaTGOPMEHHOTO CThIKA, HPH 3TOM B PacdeTHYIO
JUIMHY IIBa HaJ MaHENbI0 TEPBOTO 3Taka MOTYT OBITh BKJIIOYCHBI YYaCTKH
nepeMbluek AAMHOM 0,5 OT ee BBICOTBI B MECTE 3aJ€JIKM B NPOCTEHOK. [Ipu
HECHMMETPUYHOM DPACIHOJI0KEHUH TPOEMOB HanOoJyiee HarpyXeH MEHBIIHH Mo
IIMPHHE MIPOCTEHOK (KaK MPaBHIIO).

8. Pacuer mnepembluku Ha JeiicTBHE IOMEPEUYHOM U BHEICHTPEHHOU
IIPOJOJIBHON CHJI MOYKHO BBINOJIHATh HE3aBUCHMO. J[11 Ha3Ha4eHUs pa3MepoB
CEYeHHUs TONEPEYHYI0 CHIy B IEPEMbIUKE PEKOMEHIYETCS ONpeHeNsaTh Kak



MPOM3BEACHNE MAaKCUMAJIBHOTO CpEJAHEro JaBJeHHs Ha | M IIpOCTEHKa,
yMHOeHHOTO Ha (0,8 BBICOTHI IepeMbIUKH. PacTsaruBaromas cuiia B epeMbIUKe
MOXET OBITh OIlpeneleHa Kak yYCHJIHE B 3aTsDKKE YCIOBHOW apku. [lng
nmepeMerdek mposietoM ot 3,3 mo 2,4 M Takas ycioBHas apka (puc. 1)
MPUOTIKEHHO UMEET MPOJIET, PABHBIN MPOJIETY NMEPEMBIYKH B CBETY, W BBICOTY,
TAaKXKE PaBHYH MpoOJEeTy IMEepPEeMBblYKH; pacTSITUBarollee yCUIME B Hel
PEKOMEHIyeTCs OIIPEAETTh 110 GopMmyIe

R =0,125q1 \[h,, / A, )

Iie ¢ — Harpy3ka OT BEpXHHX 3TaXKel B ypOBHE I10J1a BTOPOTO TUIIOBOIO ITaXka;
l, — Tpomer mepeMblYKH B CBETY; M, — BBICOTA IEPEMBIUKU; i
MUHHMAaJIbHAs BBICOTA MEPEMBIUKH, paBHas 0,5M.
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Puc. 1. Cxema ycoBHOH apku 1JIs ONIPEEIICHUS PAaCTSITUBAIOIIEH CHUIIBI B
MepeMbIYKe MEPBOTO HEKMIIOTO 3Taka

9. Ecim mno pesynbraram yHnpyroro pacyera pacdeTHbIE I1apaMeTphl
KOHCTPYKLIMHM OINpPEIEISIIOT yCUIIMSL CXKATUs B TOPHU3OHTAIBHOM CTBIKE, TO
JIAaHHBIE YIPYrOro pacdera MOTYT ObITh HCHOJB30BaHbI JUIs OIpEICICHHS
MPOYHOCTH M APMHUPOBAHUSI KOHCTPYKIUH. ECiIM ONpenensironMu SIBISIOTCS
YCHJIHMSL B HEPEMbIUKE, TO PEKOMEHIYETCS MPUMEHHTH ISl pacdera ynpyryroo
pacyeTHy!0 MOJ€lb, IO3BOJIIONIYI0 CHU3UTH PAacXoj apMaTypbl Ha
apMHUPOBAaHUE NEPEMBIUKH.

10. [Ins OeckapKacHBIX 3JaHH, B OJHOM ITaHEIBHOM HEXHIOM 3TaXKe
KOTOpPBIX CTEHOBBIE TIaHeNH UMelT Ooipuive (Oomee 1,5 M) mpoemsl,
JIOMYCKAeTCsl MPUOIMIKEHHBIN PaCcUeT MEePEeMbIYeK M CTHIKOB CTEHOBBIX MaHeel
MPU BBIMIOJIHEHUH CIIEIYIOIIMX KOHCTPYKTHUBHBIX OIPaHHUYCHHI: JJIMHA MaHeIH
— He MeHee 6 M, IIUpUHA MpoeMa — He Oojee 2,4 M, HIMPUHA KAXIOrO U3
MPOCTEeHKOB — He MeHee 0,75 OT IUPHHBI IPOeMa, BHICOTA CEUCHHS TIEPEMbIYKU
— He MeHee 1/3 or ee jMHBI (IIMPHHBI NPOEMa), B TAHEIH TEXHUYECKOTO
MOATIONBST IPOEMBI PACIIONOXKEHBI II0Jl NPOEMOM HEKHJIOro dTaxa. Yucio
naHenei ¢ OONBIIMMH TpoeMaMH He TIPEBBIIIAET TPEX Ha KAKIYIO CEKITUIO.

Ecmm MEPEUYUCIICHHBIC OTPAHUYCHUA CO6J'IIOZ[CHI)I, TO HNPOYHOCTH BEPXHETO
CTBIKA W MEPEMbIYKH IMAHEIH HEXKUIOTO 3TaXka MPOBEPSETCS MO CIEHYHOIHM
thopmynam:

[IPU OTCYTCTBHHU MPOEMa B CTEHOBOU MaHEH U0 4acTH JoMa

N =08[R,t,(I, + L) +2./2(M, + M,)R,t,] <0.8R,1,1,;
(2

N <O8[R,t,(, + 1) +4\[2R, t,h? (R, + q,)] <
<0.8R, 1,1

3)

[PY HAJIMYKY B XKHUJIOM 3TaKe MPOeMa, PACHOI0KEHHOTO B [UIAHE B MPEAeiax
poeMa HEXHIJIOTO 3TaXka M UMEIOIIEro MIMPUHY, MEHBIIYIO OJIOBHHBI ITHPHHBI
MmpoeMa HEeXHIIOro dTaxa (cM. puc. 1):



N <0.8[R,t,({, + L) +2,/(M, + M,)R,;1,] <0.8R,1,L,;

n

“)
N <O8[R,t,(, + 1) +2.[2R,,n2(R,t, +q,,) +
+242R, t,h g, 1 <O8R,tl,.
)
B ¢opmymax (2) — (5) N — paBHOAeWCTBYIOIIAs BCEX BHYTPEHHUX

BEPTUKAJIbHBIX YCUIMHA B YPOBHE BEpXa CTEHOBOI MAaHEIU HEKUIIOIO 3Taxa; Rj;
— TIpefieNbHOE CONMPOTHUBICHUE CTHIKA HaJ MaHENIbI0 HEXWJIOTO 3Taxa; f, t» —
TOJIIIMHBI CTCHOBBIX MaHEJIeH JKIUIOTO M HEXKHUIIOTO 3TaKeH COOTBETCTBEHHO; M,
M, — mpenenpHBIE MOMEHTHI, BOCIPHHUMAEMbBIC CCUCHUSMH IIEPEMBIYKH Ha
orope W B cepeluHe rnposera, Beraucasiembie no CHull 2.03.01—84; [, [, —
IMIMPUHBl TPOCTEHKOB TMaHENIW HEXWIOro J3Taxa; Ry — pacueTHoe
COIIPOTUBIICHHE OETOHAa IpU PpaCTSHKEHHH; /i, — padodas BBICOTA CEYCHUS
MEPEMBIUKH; ¢ — YCWINE B XOMYyTax Ha €IMHHIYY JUIMHBI NEPEeMbIUKH; [, —
JUTMHA TTaHEeJH JKUAJIOTO TaXka 3a BBIYeTOM IUPUHBI poeMa (L, = L - lor).

[Tpu noabope monepevyHoi apMaTypbl NEPEMBIUKU JJOIKHO OBITh COOJIOACHO

yCIIOBHE
2,54 2Rbtt2h02qsw =0.3¢,,9, R,bh,, (6)

rae R, — pacyeTHOE COINpPOTUBIICHHE OETOHa NpH CKATHU, @u H @by —
ko3 dunmentsl, Beraucisiemsre mo CHull 2.03.01—84.

ITpo4HOCTH HMKHETO CThIKA OLICHUBAETCS 10 hopMyaM:

JUIS IEBOTO TIPOCTEHKA

N(l + O,5102/l1)/lwi < 0,8Rj212; (7)
JJI IpaBOro mpoCTeHKa
N (1 +0,50p:/15)/1i < 0,8R)st, ®)

rae R, — mpenenbHoe CONMPOTUBIEHUE CTHIKA MO/ MAHEIbI0 HEXHUIIOTO ITaXKa.

11. Tlpu kapkacHOM pEIIeHWH HIDKHMX OJTaXed 3/4aHus Hauboiee
HaTPSHUKCHHBIMU Y9aCTKaMH 0allOK-CTEHOK, KOTOpBIE HEOOXOAMMO MpPOBEPATH
pacueToM, SBISIOTCS CIECTYIOIIHE:

MepeMbIYKd (BEepXHHE W HIDKHHE) B 30HE MPOEMOB (IS MpoXoja IoICH);
OHH JOJDKHBI OBITH TIPOBEPEHBI Ha MOMEPEYHYIO CHITy H MOMEHT, NEHCTBYIOIINE
B 9TOM CEUEHUU;

YY4acCTKH TJaBHBIX OaJOK-CTCHOK B MeECTaX ONHUpaHWsS HA  HUX
BTOPOCTEIICHHBIX  OaJOK-CTCHOK HEOOXOMMMO TMpPOBEPATh Ha  JCHCTBUE
MONEPEYHON CUIIBI U CMATHE OMOPHBIX YaCTEH;

OTIOPHBIE YYACTKH OANOK-CTEHOK M KOJIOHH PacCYUTHIBATh HA CMSTHE.

12. TIporu6s! 6aIOK-CTEHOK, HAa KOTOPBIE OMMUPAIOTCS HECYIIME CTCHBI 3MaHNs
MpH KapKacHOH KOHCTPYKIIMK HIDKHHX 3TakKeH, peKOMEHIYeTCs OrpaHUYNBATh
WCXOJ U3 MPEebHBIX B3aUMHBIX CMEIICHAN CTCHOBBIX ITaHENEH, paBHBIX | cM.
[Tpenenbubie Tporu0sl pureneii cnexyer npuanmars o CHull 2.03.01—384.

13. [lns yBenwyeHHs HECYIICH CIIOCOOHOCTH W IKECTKOCTH CHUCTEMEI
BO3MOXKHO OOBCIUHEHHE OAIOK-CTEHOK W pPHUIelieil B CIUHYIO CHCTEMY IIpH
MOMOIIM METAUTUYECKUX WM IKEeJNe300€TOHHBIX CBS3€H IO JUIMHE 30HBI
KOHTAaKTa.

Hecymast cucrema GaKu-CTEHKH W PHUTENI MOXKET CUHTATHCS MOHOJHUTHOM,
€CJIH CTBIKOBOE COCIMHEHHE BOCIPHHHMAEST CIBHTAIOIICE YCHIHE PABHOE WA
OoJpIee, 4eM ycuime, onpenensieMoe mo Gopmyie

T=(M—M,— M)/H, ©9)

raie M — MakcUMalbHbI MOMEHT BHEUIHMX CHJI, ACHCTBYIOLIUN HAa CUCTEMY;
M,, M, — nmnpenenbHble MOMEHTBI, BOCIPHHHUMAaeMble OalKOW-CTEHKOH U



pureneM; H — pacCTOSHHEC MEXKIY HCHTpPaTbHBIMU OCSIMH OaqKU-CTCHKH U
purers.

B cnyuae, ecnmu ycnoBue (9) He BBIMONHSIETCS JII CHCTEM, B KOTOPBIX
JKECTKOCTh PHUreNisi COU3MEPHUMa C IKECTKOCThIO OalKH-CTEHKH, HECYILYIO
CMOCOOHOCTH CHCTEMBI MOYHO MPOBEPSATh METOIOM MPEACIBHOIO PABHOBECHS.

Hecymiast cnocoOHOCTh CHCTEMBI JIOJKHA OMPECIATHCS KaK HAUMCHBIICE U3
3HAYCHUH, COOTBETCTBYIOIINX PAa3IMYHBIM HOPMAIIBHBIM CCUYCHHUSAM, Hambolee
OMAaCHBIMH U3 KOTOPBIX SBIISIOTCA: B CEPEIMHE IPOJIETA CHCTEMBI, B 30HE
MpoeMa, B MECTaX M3MCHEHUS BBICOTHI, TOJIIUHBI CCUCHUS U apPMUPOBAHUSL.

14. JIns cucTembl, TpelneIbHOEC COCTOSHHE KOTOPOH  OmpenesseTcs
o0Opa3oBaHWEM IIapHHpPa B 30HE MaKCUMaJbHOTO MOMEHTA, MpPEACIbHYIO
Harpy3Ky Ha CHCTEMY MOXHO OHPEAeIuTh 1Mo hopmyiie

2(M,- M- M) 2TH 2TH
— b b r + 1 + 2
L= 4 AT

(10)

A€ ¢ — PABHOMEPHO paclpeleleHHas Harpyska, MOpOJIOKEHHas IO BEpXy
0aJKU-CTEHKM U COOTBETCTBYIOIIAas HeCylled CIOCOOHOCTH CHCTEMBI IO
paccMaTpuBaeMOMY HOpMajbHOMY ceueHuto; My, M, — npenenbHble MOMEHTBHI,
BOCTIpHHHMaeMBbIe OaIKOH-CTEHKOW W PHUTENIEM B pacCMaTpUBaeMoOM cedeHun; M
’» — MOMEHT B paccMaTpUBaeMOM CEUCHHH HECYILETo JIEMEHTa OT Harpys3KH,
MIPWIOKEHHONH HENOCPEACTBEHHO K DJIEMEHTY (BKIIIOYash COOCTBEHHBI Bec
0aJIKU-CTCHKH );

My = qoli(I - 11)/2; (11)

| — pacyeTHBIN TIPOJICT CUCTEMEI, OIPEIeIIIEMBIN TT0 (opMyIie
[=1,+ (c;+ c2)/3; (12)
l, — TpoJeT B CBETYy MEXIy OIOpaMH; c¢;, ¢ —IIUPUHA JICBOW W MpaBOr
IUTOIIAZ0K OMMPAHUs; [, — pacCTOSHUE 0 paccMarpuBaemoro cedenus; 71, 1,

— TpenebHble CABHUIAIOIIIE CHIIBI, BOCIPUHUMAEMble CTHIKOM Ha y4acTKax /; U
—1n.

15. PacueTHy0 JIMHY KOJIOHH (TIPH MX pacyeTe Ha BEPTHKAIBHYIO HATPYy3KY)
pPEKOMEH/yeTCs. IMPUHUMAaTh B 3aBHCUMOCTH OT JKECTKOCTH Y3JIOB MEXIY
OaJKaMU-CTEHKaMHU M KOJIOHHOHM, )KECTKOCTH JUCKOB TIEPEKPHITHI M HaIM4us
quadparM KECTKOCTH, HO HE MeEHee BBICOTHI IIEpBOro JTaxka. B Mecrax
ONUpaHMsl pUTeNeil Ha KOJOHHBI HEOOXOJUMO IPEIyCMOTPETh METaNIMYeCKHe
3aKJaJHbIe AETANU B KOJOHHE M pUrelie, BOCIPUHHUMAIOIINE YacTh OIIOPHOIO
MoOMeHTa, BennunHoii He menee 30 xH - m.

IIpumep pacuera. Tpebyercs NPOBEPHTh MPOYHOCTH CTECHOBOH MaHENIH
MIEPBOTO HEXKUIIOTO dTaXka, OKa3aHHOW Ha puc. 2 ([, = 6 m).

Puc. 2. CreHoBas naHelb MEPBOTO HEXUIIOTO 3TaXa

HcxonHble naHHbIE:
N = 3400 xH. beron knacca B20 R, = 11,5 MIla, R, = 0,9 MIla. Apmarypa
knacca A-III R, = 355 Mlla, R, = 255 Mlla. ApMupoBaHue B OIOpPHBIX H



MPOJIETHOM CEYEHHUSIX MEPEMBIYKH OJUHAKOBO, IJIOIIA/b CEYEHHUS MPOIOIBHOM
apmatypel A, = 942 Mm% Ilnomans cedeHus xomyToB A, = 85 mm?. Illar
XOMYTOB § =150 MM.
[IpouHocTh cThIKOB: BepxHero R;; = 4,5 Mlla, nuwxkuHero R;; = 6,5 MIla.
TomMHbl TaHEeIer: )KUI0To dTaxa t,; = 180 MM; HeXWIoro 3taxa t,, = 220
MM. BricoTa nepemsruku £ = 800 mm; /4, = 760 MMm.
[IpenenbHble MOMEHTHI ceueHUs IepeMbluku: M; = M, = M.
Beicora cxkaroit 30861 x = (355 - 942)/(11,5 - 220) = 132 mm.
OTHOCHUTENBHAS BBICOTA C)KATON 30HBI:
£=132/760 = 0,174 < & = 0,625.
[IpenenbHbBIi MOMEHT HONEpeYHoro cedenus M = 11,5 - 220 - 760% - 0,174(1 -
0,5 - 174) =253 - 10° H- mm. [IpoBepka BBIIOMHEHHS HepaBeHCTBa (2):

3400000 < 0,8[4,5 -180(1800 + 1800) +2 /2 2 253 -10° -4,5 -180] =
=3780 10° < 0,8 -4,5 -180 -6000 =3900000 .

Ycunue B XOMYyTax Ha CAUHULLY JJIMHBI HICPEMbIYKH

Gow =255 - 85/150 = 144 H/mm.

ITpoBepka BrIoIHEHUS HepaBeHCTBA (3):
3400000 < 0,8[4,5 -180(1800 +1800) + 4 X

><\/2 -0,9 -220 -760* -(4,5 -180 + 144)] =3820000 < 3900000 /.
JIJ1si IpOBEpKH BHITIOHEHUS HEpaBeHCTBA (0) BBIYHCISICM
@ =1+5-20 - 10%24 - 1085/(220 - 150) = 1,108;
torma ¢, =1 —0,01 - 11,5 =0,885;
2,5\/2 -0,9 -220 -760> -144 =450000 < 0,3 -1,108 -0,885 X
x11,5 -220 -760 =560000H.
IIpoBepka MPOYHOCTH HUKHETO CTHIKA 1O Gopmyie (8):
3400000/6000 [1 + 0,5(2400/1800)] =944 < 0,8 - 6,5 - 220 = 1140 H/mm.
Kpome mpoBepkd MPOYHOCTH HEOOXOAUMO MPOBEPHUTH HIMPHHY PACKPBITHS
TPEIIHUH.

ITPUJIOKEHUE 4

PEKOMEH/JAIIMHA 11O ONMPEJEJEHUIO ITIOJATJINBOCTH
COEJIJMHEHUM JIEMEHTOB HECYIIIUX KOHCTPYKIIMIA

1. B HacrosimeM NpuIIOKEHUH MPUBEICHBI PEKOMEHIANK 1O ONPEIEICHHIO
KO3()(DUIMEHTOB  MOAATIMBOCTH  COCAMHEHUI  COOpHBIX  OETOHHBIX U
JKENIe300€TOHHBIX  JJIEMEHTOB, a TaKKe IIBOB OCTOHHMPOBAHUS CTEH W3
MOHOJIUTHOTO  O€TOHA, CTBHIKOB MEXIYy COOpPHBIMH M  MOHOJHMTHBIMU
KOHCTPYKLMSIMU JKWJIBIX 3/IaHUH U TIEpeMBbIYEK.

Koa¢p¢punnenroM mnogaTnmBOCTH COECOWHEHHS HA3bIBACTCSl  BEIMYMHA,
YHCIEHHO paBHas AeopMaluM  COCIUHEHHS, BbI3BAHHOW  EAMHUYHOU
COCPENOTOYEHHON WIIM paclpeeeHHON CUIIOM.

KoaddrmmeHTs monaTinBoCcTH COSAMHEHUA TIPU PACTsDKEHUH A,, CIOBUTE A,
KO3(h(ULIMEHTHl NOAATIMBOCTH MEPEMBIUEK NPHU IEPEKOCe Ay ONPENeNsIoT OT
COCPEIOTOYEHHBIX CHJI; KOI(MOGHULIMEHTH IOAATIMBOCTH MpPU CKATUU A, U
MOBOPOTE A, — OT pacHpeeIeHHbIX CHII.

JUisi  coelMHEHMA, WMEIOIINX HECKOJIbKO XapaKTEePHBIX CTaauil paboThl
(mammpumep, 10 00pa30BaHUS TPEIIMH B COSAWHEHHWH W TOCTE), KOAPPHUINEHTHI
MOJATIUBOCTH  (KECTKOCTH) CleAyeT NPUHMMATh [UIl KaXIOW CTaauu
muddepennnposanno. lehopmanusi COSAMHEHUSI B 3TOM CIIydae OIpPEAEIsIeTCs
Kak cCyMMa JieopManuii OT MPUPAIIEHNH YCHUIINH Ha OTJEIbHBIX dTanax.

OCHOBHbIE  BHJBI  COCOUHEHMH W  pa3MepHOCTb KO3 PHUIUEHTOB
MOAATIIMBOCTH NPUBECHEI B Ta0I. 1.

Ta6nuna 1

Koaddumment Obo3Ha- Pa3zMepHOCTB Cxema coeTMHEHHSA
[IOATIMBOCTH YyeHHe




[Tpu pacTsKeHUH A mm/H (cm/kre)
Z = -z

[Tpu cxxatuu Ae mm*/H (cM/Kre)

B VARAR °
[Tpu caBure A mm/H (cm/kre) v 'l M* Vv
1/MH (1/xrc) M ( M} M

[lpn coeaWHEHMH DIEMEHTOB CHCTEMOW CBsI3eH cllemyeT pa3inyaTh
CIIeTYIOIIUE CITyYal HX PACIIONOKEHHUS:

nocnenoBarensHoe (puc. 1, a, 6); mapamensHoe (puc. 1, 6, 2); cMemaHHOe
(puc. 1, 0, e).

<

[Tpu moBopoTE A

PEPEL
51

Puc. 1. Cxema coenuHeHnin
a, 6 — TOCIIeI0BATENbHBIC; 8, 2 — MapaJlIelbHbIC; 0, € — CMEIIaHHbIC

mocienoBarenbHoe (puc. 1, a, 0); mapamnensHoe (puc. 1, B, a); cMemaHHOe
(puc. 1, o, e).

KoaddummeHTs momaTiuBoCcTH A COCIWHEHHS, COCTOSIIETO W3 CHCTEMBI
COCPEIOTOUYCHHBIX CBSI3CH, ONPEICIAIOT 0 hopMyIam:
B CIIydYae MOCJIeI0BATCILHOIO PACIIONIOKCHUS CBSI3CH

A=A (1)
i=l

B CIy4ac mnapaujieJibHOro pacCrnoJIOXKCHUA CBsI3EH



A=1/3114), @
i=0

TJie 7 — YUCIIO CBsI3eH B COEAMHEHHH; A; — KO3(D(UIMEHT MOJaTIuBOCTH i-if
CBSI3U.

B cMemaHHOM cioydae BBIIENSIOT TPYHNBl OJHOPOAHO PacHOI0KEHHBIX
CcB3ed W A Kaxaod u3 Hux 1o ¢opmynaMm (1) wmwim (2) BBYHCISIIOT
K03(h(UIMEHTH! MOAATIMBOCTH, B PE3YNIBTATE YETO CUCTEMY IPUBOJAT K CIIydaro
MOCJIEIOBATENBHOTO MITH MapaJUIETIbHOTO PACTIONOKEHHUS CBSI3EH.

Jis onpenenenuss Kodp@UIMEHTa IONATIMBOCTH COEIUHEHHS, HMEIOLIETO
COCPEIOTOYEHHbIE W  paclpeieicHHBIC  CBS3W, IIOCICIHHE  3aMEHSIOT
SKBUBAJICHTHBIMHU TI0 )KECTKOCTH, COCPEIOTOYCHHBIMH.

2. KoappuumeHT nogaTiuBOCTH NPH PACTSHKEHUH A, COCIMHEHHsS COOPHBIX
3JIEMEHTOB B BHJE CBAPCHHBIX MEXIy COOOM M 3aMOHOJIMYEHHBIX OETOHOM
apMaTypPHBIX BBIITYCKOB ONPEIENAIOT 1o Gopmyrie

A't = 2“07’0/03‘3 (3)

T/I€ dee — UIMPUHA PACKPBITHS TPEUIMH, HOPMAIBHBIX K apMaTypHOU CBSI3H,
BBI3BAHHBIX PACTATHBAIOIINMH HANpPSDKCHUSIMH B CBSI3M O, 3HA4Y€HHE IIMPUHBI
PacKpbITHS TpEIIMH PEKOMEHIYeTCS ONpeNeNsiTh 110 YKa3aHWsIM HOPM
MIPOEKTUPOBAHUS KEJIE300€TOHHBIX KOHCTPYKIHH.

Jedopmanmu pacTspkeHUs! CBsI3e B BHJIE TETIIEBBIX BBIITYCKOB IUaMeTpa 8
— 12 MM, COeIMHEHHBIX MEXIy CcO00H ckoOaMu W3 apMaTypHOH CTamu
3aMOHOJIMYEHHBIX OETOHOM Kilacca He Huke B 15, MOKHO onpenensiTe Kak st
CBapHBIX CBSI3CH, IUIOIMIAJb KOTOPHIX COOTBETCTBYET ILIOIIAAN IOMEPEUHOrO
CeUCHHsI apMaTypbl NETIIEBOrO BbIMycKa. J(MaMeTp apMaTypbl CKOOBI HOJIKEH
OBITH IIPH STOM HE MEHee JTHaMeTpa IEeTICBOr0 BBITYCKa.

3. Koo¢p¢unment mnomatiauBoCTH TPU CXKATHM COSAMHEHUS JIIEMEHTOB
OMpeAC/IAI0OT B 3aBUCMMOCTH OT KOHCTPYKTHMBHOI'O THIIa CTBIKaA. I[J'IH
KOHTaKTHOT'O TOPH30HTAILHOTO CTBIKA, B KOTOPOM CXXHMAIOIIYI0 HarpysKy
MepenaT vepe3 CIoW pacTBoOpa, ToMmMHONH He Oonee 30 MM, KOdhUIIUEHT
MOAATIMBOCTH MPHU CKATUH A con OTIPEIEIISIOT 1O (OpMYJIIe

A'c,con = (Am + hcon/Eb.u)A/Acona (4)

rae A, — KO3(PPUIHEHT MOTATIMBOCTH TOPHU3OHTAIHHOTO PAaCTBOPHOTO IIBA
IIPU CXKaTHH, OIPEAEISIEMBIN MO0 1. 4 HACTOSIIEr0 HPHIOXKEHUS; A, —BBICOTA
KOHTaKTHOTO y4yacTKa CTbIKa; Ej, —MOIyJlb JedopManun OeroHa CTeHbl; 4 —
IJiomanb rOpu30HTAJIBHOI'O CCUCHHUA CTCHBI B YPOBHE PACIOJIOKEHUA IMTPOCMOB;
Acon — TUIOMAJIb KOHTAKTHOTO Y4YacTKa CThIKA, 4epe3 KOTOPYIO IepenaroT
COKUMAIOIYIO HATPY3KY.
IIJ'[S[ MOHOJIMTHOI'O TOPU3OHTAJIBLHOI'0 CThIKa, B KOTOPOM CXKHUMaromas
Harpyska IepellacTcs Yepe3 PacTBOPHBIA IIOB B YPOBHE BepXa IEPEKPHITHA H
cioit 6etoHa, KO3(p(PUIIMEHT MOAATINBOCTH TPH CKATHU Acmon OTPEIEIAIOT TIO

thopmyie
}\tc,mnn = ()\m + )\mon + hmon/Emon)A/Aman; (5)

rae /men — BBICOTA (TOJIIUHA) CJIOS MOHOJUTHOTO OCTOHA B CTBIKE, Epn —
HayaJIbHBIA MOAYJIb YHPYrocTH O€TOHAa 3aMOHOJMYHMBAHHS CTBIKA; A uon
VIO lb MOHOJIUTHOI'O Y4YacTKa CThIKa (32 MHHYCOM OIIOPHBIX YYacTKOB
MEPEKPBITH M OPYTUX OCTA0NCHUN CEUCHHS CTBIKA), Amon — KOIDduIIHeHT
MOJATIMBOCTH, BBIYHUCIISIEMbIH 110 I1. 5 HACTOSIIETO MPUIIOKESHUSI.

Jus miatOpMEHHOTO TOPU3OHTAIBHOTO CThIKA, B KOTOPOM CIKHMAIOIIAs
Harpy3ka IIepeJaeTcsi 4Yepe3 OIOpHbIE YYacTKH IUIMT MEpPeKphITHA W JBa
PACTBOPHBIX IIIBA, YJIOKEHHBIC MEX]Y IUITHTaMHU TEPEKPBITHA U COSAUHACMBIMU
AJIEMEHTaMHU, KOA(QQUIHMEHT NOAATIUBOCTH TPH CKATHU A, ONPENENSIOT IO
hopmyie

A.c,,,[ = (A. ,m + A. Nm + h,;]/Ep[)A/Ap/, (6)



rae Ay, A% — K03 GUIHMEHTHI OJATIMBOCTH MPU CIKATHH COOTBETCTBEHHO
BEPXHETO W HIDKHETO PACTBOPHBIX INBOB; /i,y — BBICOTA (TOJIIIMHA) OIOPHOMN
9acTH IUIUTHI TEpeKpuITHs; F, — Ha4YaJbHBIA MOMYJIb YIpPyroctu OeToHa
OTIOPHOW YaCTH IUTUTHI MEPEKPBITHH; A, —IUTomans WIaTPOPMEHHBIX YIaCTKOB
CTBIKA, Yepe3 KOTOpHIC TepeaeTcs CKUMAIOIIee YCHIINE, NpH HEOIMHAKOBBIX
pasMepax ONOPHBIX IUIOMIAJIOK BBEPXY W BHU3Y IUIMTHI IEPEKPHITUS
MIPUHAMAETCS X CpeJJHee 3HauCHHUE.

Jlnst maTpOpMEHHO-MOHOJIMTHOTO CTHIKA, B KOTOPOM CKUMAIOIIas Harpy3ka
nepesaeTcs uepe3 IUIaTGOPMEHHBIH YYaCTOK IUIOMIANbI0 A, W MOHOJHTHBIA
Y9aCTOK TIIOMIAABIO Apon, KOIPPHUIHMEHT MOAATIMBOCTH TPH CXATHH A cpismon
onpenessIioT mo Gopmyie

A'c,pl;mon = 1/(1/1”11 + I/Ac:mon), (7)

e Acmons Aepi — KOIPOHUIHMEHTH MOJATIMBOCTH TPH CKATHH, BBYHCIISCMBIC
COOTBETCTBEHHO 110 hopmyiam (5) u (6).

JIJIs1 KOHTaKTHO-TIIaT(OPMEHHOTO CTHIKA, B KOTOPOM CXKHMMarolasi Harpy3ka
nepesiacTCs uYepe3 KOHTAKTHBIA y4YacTOK IUIOMIAbI0 A.n U IUIATQPOPMEHHBIN
YYaCTOK TIUIOMIANBI0 A, KOIDGOUIMEHT TMONATIUBOCTH TPU CKATHH A conpl
BBIYUCIIIOT TIO (hopMyTie

A«Lgc(m,pl = 1/(] /Arc,crm + 1//10,/7[)3 (8)

e Accon, Acpr — KOIQQUIIMCHTHI MOAATIMBOCTA TIPU CHKATHH, BBIUHCISEMBIC
COOTBETCTBEHHO 10 (hopmynam (4) u (6).

4. KoadduimeHT nmogatimBocTH IpH CKATHH TOPU30HTAIEHOTO PACTBOPHOTIO
mBa A, ONpENEeNAIOT B 3aBUCHMOCTH OT cloco0a YKIAAKA M TPOYHOCTH
pacTBopa M CpPeIHEro 3HA4YEHHs CXKMMAIOIIUX HaNpPsDKEHUH B PACTBOPHOM IIBE
On.

IIpn KpaTKOBPEMEHHOM C)KaTWUH Ul PAacTBOpPA NMPOYHOCTHIO HA CkaTue 1
MIla u Gonee npu Tonmmue mBa 10 — 20 MM KOI(QQUIMEHT MOAATINBOCTH
PacTBOPHOTO IIBa A, PEKOMEHIYETCS ONPEIeNATh 10 hopMyiam

npu o, < 1,15R?,,;

An=15 - 10° R t; )
npu o, = 1,15R?*,,, Ho He Gonee 2R?",,;
An=5 - 10° Rt (10)
I1€ O, — CpeJHee 3HauyeHHe CKUMAIONIMX HaIpsDKEHUH B PACTBOPHOM IIIBE,
MIla; R, — xyOukoBas mpodHOCTh pactBopa, MIla; ¢, — TommmHa

pacTBOpHOro 1IBa, MM; A, — KO(M(GHUIUEHT MOJATINBOCTH PACTBOPHOrO IIBA
TIPY KPaTKOBPEMEHHOM Cxkatuu, mm>/H.

Koa¢ppunnents! momaTianBocTH PacTBOPHBIX IIBOB MPH KPaTKOBPEMEHHOM
CXKATUU IIPU pacyeTe Ha Harpy3kW, ACHCTBYIOUIME B CTaAMU SKCILTyaTallUu
3[1aHus], pa3pelaeTcs IpUHAMATh 110 Tao. 2.

Tab6nuua 2

Cpennee  3nauenue KospdummeHT momaTiamBOCTH pacTBOPHOTO — IBa
CKUMAOIIMX HAmpsi- TONIMHONH 20 MM IIPU KPaTKOBPEMEHHOM CXKATHUH A
JeHUH B pacTBopHOM (MM’/H) Ipu Ky6HKOBO# IpouHocTH pactBopa (Mlla)
mBe g, MIla 1 2,5 5 10 20
Ipn o, < o = 1,15 0,03 0,016 0,01 0,0065 0,004
R2/3m

pu 0; < 0, = 2R™, 0,1 0,054 0,034 0,021 0,013

st TOpH30HTAJIBHBIX [IBOB OCTOHMPOBAHHUS CTEH M3 MOHOJHMTHOIO OETOHa
kiaccoB B7,5 — B15 xo3h¢unumeHT mogaTanBOCTH TpH CKATHH TPUHUMASTCS
paBHBIM: 11 Tskenoro Oeroma 0,01 mm*/H(1 - 10* cm’/krc); mis merkoro
Gerona 0,02 mm*/H (2 - 10 cm*/krc).



[Ipu cxxaTHK TOPU3OHTAILHOTO PACTBOPHOTO IIBA WIIH IIBa OCTOHUPOBAHHS
CTEHBl W3 MOHOJMTHOTO O€TOHAa MIWTENbHOM Harpy3kod Ko3¢huIment
MOJATIMBOCTH PA3PEIIAcTCs BBIYUCIATE M0 (hopMyJie

Ay =2l + @), an

rae A, — KO3(pQHUIHEHT NOJATANBOCTH IIBa IPH KPATKOBPEMEHHOM CKATHH; ()
— XapaKTepUCTHKa MOJI3YYECTH II1Ba, IPUHUMAETCS paBHOH 1.

5. JIns TOpU30HTANBHOTO IIBa HA MPOKJIAAKax («CyXOi» moB) KO3(GHUIHUEHT
MOAATIMBOCTH MPU KPATKOBPEMEHHOM C)KaTHH ONPEACISIOT 10 popMmyJie

Ac=t/(E: + a.0), (12)

rae ¢, — TOJIIMHA CXXAaTOMW MPOKJIAAKU B TOPU3OHTaJIbHOM IuBe; E. —

HavyaJIbHBIA MOJLYJIb YIIPYTOCTH MPOKIAAKH; d. — 0e3pa3MepHblil KOdQPHIHEHT;

O. — CpelHee 3HaUeHHE HOPMATBHBIX HANPSHKCHUH, CKUMAFOIINX TTPOKIIaIKH.
Benmuunst E. u a. pa3pemraercs onpeneisTs mo tadi. 3.

Tabnuna 3
Tonmuna E.,
Marepuail npoKJIagKu npokinaaky, Mlla ac
MM

AcbecroBsrit kapTor Mapkn KAOH 3 7 2
AcbecroBrlit kKapToH Mapku KATI 4 2,8 1,8
Aco6ectoBslii kapToH Mapku KAOH 6 9 1,7
AcOoapeBeCHO-BOIOKHHACTAS IUTATA 4,8 17 2,6
(AABII)
JpeBecHO-BOJOKHUCTAS TIUTa Msirkast M12 12,5 1,8 1,8
(ABI)
To xe 16 2,2 1,2
CHHTETHYECKAE CETKH U3 TMONUIPHPHON 5 14,2 3,5
HHUTH, CIOSIMA
Cetku u CYKHO OyMaxxHOM 7 3,7 3,1
npombiiuieHHOCTH («CYBy»)
JlaBcaHOBOE BOJIOKHO IIPECCOBAHHOE 6 6 4,4
PyGepowun, crosimu 3,77 14 4,2
[TepramuH, crosMu - 15 2,5
[Taponut, crnosmu 4.2 22 4
Jlunoneym I1XB 1,8 12 8,3
ITecok cpemueit kpymHOCTH B 000NOUYKE 3 30 80 0
CTEKJIOTKaHHU

Koa¢d¢puuneHT nmopaTiMBOCTH TOPHU3OHTAIBHOIO IIBAa Ha IMPOKIJIAAKAX IpU
JUINTENBHOM CXKaTHU A JOIYCKAaeTCs TPUHUMATh paBHBIM 1,2 ..

6. Koapdunumenr nopatnuBoctu npu ciasure A, (Mm/H) coenuneHus aByx
COOpHBIX ~ DJIEMEHTOB  NPUHMMAETCS paBHBIM  CymMMe  KO3((HINEHTOB
MOJATIIMBOCTH JUISl CEYCHUH, MPUMBIKAIOUIMX K KaXIOMY M3 COCAUHSIEMBIX
JJIEMEHTOB.

Jlist OGETOHHOTO IINOHOYHOTO COEAWHEHUS W3 1j; OJHOTHITHBIX IIIIOHOK
KO3()(PUIMEHT MOJATIMBOCTH IIPU B3aHMMHOM CIBHIe COOpHOTO 3JIEMEHTa H
OeToHa 3aMOHOJIMYMBAHUS CTBIKA OIPEACIISIIOT 10 hopMyJie

)Ltb = lluc(l/Eb + 1/Emon)/(Alocnk), (13)
rae lp,c — YCIOBHAas BBICOTAa WIMOHKH, TNPUHUMaeMas INPH OIPEICICHUH ee
MOJIATIIMBOCTU TIPH CABUTE, paBHOU 250 MM; A — TIJIOMIAAb CXKATHUS IIMOHKH,

4epe3 KOTOPYIO HEPENaeTcs B COCAMHEHHM CKHMAIOIIEE YCHIME, MM2; E, —
MoxIyns nedopmanuu OetoHa cOopHoro anementa, Mlla; E,.,, — To ke, OeToHa
3aMOHOJINYMBAHHS BEPTUKAIBHOTO cThika, MITa.

Jnsi apMHPOBaHHOTO INIIOHOYHOTO COCIUHEHHS 10 OOpa30BaHUS B CTHIKE
HAaKJIOHHBIX TPCIIUH KO3(1)(I)I/ILII/IGHT MOJAATIIMBOCTU IPU CABUIC ONPCACIIAIOT I10
dhopmye (13), a mociie 00pa30BaHUs HAKIIOHHBIX TPEIIUH — 10 (popmyie



)L‘rs = Afrb + /111?, (14)

6 1 1
rae Ay =——|—=+—|, (15)
dsns Eb Emon

rae d; — IuaMeTp apMaTypPHBIX CBSI3eil MeXIy COOpPHBIMHU 3JEMEHTaMH, MM; 7
— KOJIMYECTBO apMaTypHBIX CBsI3ell Mex1y COOpPHBIMH JieMeHTamu; E, —
Moxyns nedopmanuu OetoHa cOopHoro nementa, Mlla; E,.,, — To ke, OeToHa
3aMOHOJIMYMBAHUS BEPTUKAIBLHOTO cThika, MI1a.

Jist  OECIIIOHOYHOTrO COEAMHEHUS! COOPHBIX DJIEMEHTOB C IOMOIIBIO
3aMOHOJIMYEHHBIX OETOHOM apMaTypHbIX CBs3el K03(D(HUIMEHT MOIaTINBOCTH
IIPU CABHTE BhIYMCIsICTCs 1Mo hopmyite (15).

OmnepTble MO KOHTYPY MAHENH MEPEKPBITHH MpU IUIATGOPMEHHOM CTBIKE
CTEHOBBIX ITaHENEH MOTYT pacCMaTPUBATHCS KAK CBSI3U CABHIa MEXIY CTEHAMH
MEepHEeHANKYIISIPHOTO HarpaBieHus. s Takod CBS3M NpU MapKe pacTBOpa B
mBax He HIke 100 m mepopmanusx cnsura He 6onee 0,5 MM ko3 duUIEIEHT
TOJIATJIMBOCTH TIPH CABMTE Arp =5 - 10° Mm/H (5 - 10 cm/krc).

7. Ko>pduuueHToM NOAATIIMBOCTH IEPEMBIYKH HA3bIBAETCSl BEJIMYMHA,
YHCJIEHHO paBHas B3aUMHOMY JIMHEHHOMY CMEIICHHIO OMOp MO BEPTHUKAIU OT
€JJMHUYHOU [TOIIEPEYHOM CUJIbI, BBI3bIBAIOLIEH IIEPEKOC IEPEMBIUKH.

JlmarpaMMy 3aBHCHMOCTH «IIOTIEPEYHAsl CWJIa — B3aWMHOE JMHEHHOE
CMEIIEHNE OIOp» IEPEeMBIYKH PEKOMEHIYeTCs NPHHHMAaTh B BUAE JOMAaHOH
(puc. 2), TOUkM mepenoMa KOTOPOHW OTpPaKaloT XapaKTepHble HW3MEHEHHS
Je(opMUPOBAHHOTO COCTOSHHS WIIM PAacYETHON CXEMBI IIEPEMBIYKH, BbI3BAaHHbIE
00pa30BaHUEM OYCPEIAHOI BEPTHKAIBHOM JINOO HAKIIOHHOW TPEIIMHEL,

Q. H

Ocre.y . —
Qere,m

Qere,

ere, ferem ferey 1w

Puc. 2. [luarpamMmma 3aBUCUMOCTH «IloniepeyHas cuina ) — B3aUMHOE JIMHEIHOe
CMeEIIIEHHE f OTop TEPEMBIUKID TIPU TIEPEKoce

1, «e.y M — TOYKU JUATPAMMBI, COOTBETCTBYIOIINE O6pa30BaHI/IIO BEPTUKAJIBHBIX
TPCUIINH U HaKJIOHHOM TPCIINHbL

KoaddurenTs mogaTanBOCTH MEPEMBIYEK NMPH IEepeKoce PEKOMEHIyeTcs
OIIPEJIEIISITh UCXOS U3 CIIEAYIOLIHUX MPEANOChUIOK U IOMYIICHHHA:

BBIJICIISIIOT TP TIOCIIEAOBATEIbHBIE CTAANU JE(POPMHUPOBAHUS IEPEMBbIUEK,
TPaHHULAMH KOTOPBIX SIBISIFOTCS MOMEHTHI NOSBJICHUS IIEPBBIX HOPMAIBHBIX H
HaKJIOHHBIX TPEIIHH;

IPUHUMAETCS, YTO HOPMAJbHBIE TPELIMHBI IIEPBOHAYAIBLHO 00pas3yloTcs B
OTIOPHBIX CEYEHHUSX MEPEMBIUKU (B MECTax ee 3a/IeNIKU B MPOCTEHKH); TI0 Mepe
YBEJIMYCHUS! ~ YCWJIHMHA,  BBI3BIBAIOLIMX  IEPEKOC  MEPEeMBIYKH,  MOTYT
00pa3oBBIBATHCS JIOMOJIHUTEIbHBIE HOPMAaJbHbBIC TPEIMHBL, IIAr HOPMalbHBIX
CeUCHMH TNPUHUMAETCS 3aBUCSILIMM TOJIBKO OT KOHCTPYKTHBHOI'O peIIeHHs
MEPEMBIUKH;

HAaKJIOHHBIE TPEIIMHBI BO3HUKAIOT IOCIE O0pa30BaHUS BCEX HOPMAlIbHBIX
TPEIIMH; B TABPOBOHM IEpEeMBIYKE HAKIOHHAS TPELIMHA pPa3BUBAETCS TOJIBKO B
Ipezienax BbICOTHI CTEHKH M, AOWIS A0 MOJKH, MEPEXOAUT B TPOAOIBHYIO
(TOpU30HTANBHYI0) TPELIUHY.

8. Kooddunment mnopaTiMBOCTH THepeMbIUKH (0 0Opa3oBaHUsl TPEIINH)
OMpeNesIIoT Mo (hopMyiam:



JJI1 IEPEMBIYKH TPAMOYT'OJIBHOTO CEYCHU A

A«lin = (lzred/hzlin + 3)lred/(A /illEb)s (16)
JJIA IEPEMBIYKH TaBPOBOI'O0 CCUCHUSA
I /
Aﬁn — red + red , (1 7)
12Eb111'n GbAlin

rae l,*gd — HpHBeHeHHbIﬁ IMPOJICT NEPEMBIYKHN
lred = l + 0a6hlim (18)

| — mponeTr mepeMbIuKH B CBETY; /i, — BBICOTA CEUEHHS MEePeMBIUKy; Ej,. Gy —
COOTBETCTBEHHO, HAYAJIbHBI MOJYJIb YIPYrOCTH M MOIYJb CIBHTra OETOHa
NEePEeMBIYKH; liw, Ain — COOTBETCTBEHHO, MOMEHT HWHEPLUMHM W IUIOIIAAb
MONIEPEYHOr0 CEYEeHUs! epeMbIuKi. B ciryyae TaBpoBOro ceueHus: (COCTaBHOIO
100 MOHOJIUTHOTO) 32 BENUYUHY A; NPUHUMAETCS IUIOIAAb CeYeHUs pedpa
MEPEMBIYKHU Ha BCIO €TI0 BBICOTY, BKJIKOYasA TOJIIHUHY ITOJIKH.

9. Ilpn UCNONB30BaHMK PACUETHOW CXEeMbI JHadparMbl B BHIEC COCTABHOI'O
CTepXHSI C HEMPEpPHIBHBIMA HPONOIBHBIMH CB3siMH B (opmynsr (16) u (17)
BBOJAT JOIOJHHUTENBHOE claraeMoe A,, YYUTHIBAIoONlee IIOJATIUBOCTb
NPUMBIKAIONIMX K IMEPEeMBbIYKEe MPOCTEHKOB OT M3ruba W CIBUra B Ipenerax
JTaxa

Ao = Ai(s1/Ho ) + Ao(52/Her)?, (19)

e Ajz — KOI(GQUIMEHT IONATIMBOCTH JIEBOTO (IIPaBOr0) MPOCTEHKA IIPH
MECTHOM H3rH0e M CABUTE B Ipelesax 3Taxa; S;z — PAaCCTOSHHUE OT CEPEIMHBI
NpoJieTa MePEMbIYKH B CBETY IO OCH JIEBOrO (IIPaBOr0) MPOCTEHKA, B KOTOPBIA
3alIeMIIeHa epeMbluka; H., — BBICOTa TaXa;

— (Het " hlin)3 + Au(Het - hlin) .

Ay = 12E,1 G, A

(20)
1(2)

U — K03(hGULKEHT, NPUHUMAEeMbId paBHBIM: 1,2 — U TPSMOYTOJIbHBIX B
IUIaHe TIPOCTEHKOB; | — U1 NPOCTEHKOB TaBPOBOTO JHOO IBYTaBPOBOTO B
IUIaHe CeuYeHUs; [,z — MOMEHT MHEpPLHMHU CEUYEeHUs B IUIAHE JIEBOrO (IIPaBoOTIo)
MIPOCTEHKA; A ;) — TIJIOMAAb CEYECHHs B IUIaHE JICBOTO (IIPaBOro) MpocTeHKa. B
clly4ae TaBpOBOTO JIMOO JBYTaBPOBOTO CEYEHHs 3a BENMYMHY A NPUHAMAIOT
TUIOIa b CEYEHUs] CTEHKU TaBpa (IByTaBpa) Ha BCIO €€ BBICOTY, HO Oe3 ydera
CBECOB IOJIOK.

C yBenuueHueM Kod(hGHUIMEHTa MOJATIMBOCTH COOCTBEHHO IEPEMBIUKH
OTHOCHUTEJIbHOE BIIMSHHE MOAATIMBOCTH IPUMBIKAIOIIMX K HEW MPOCTEHKOB
yMeHbIIaetcs. Hampumep, Uit mepembiuek, paOOTAIOIINX B YIPYTOW CTaaud,
npu 2 < I/h;, < 3 TOJATIMBOCTH MPOCTEHKOB MOXKHO HE YUHTHIBATH IPU JUTHHE
nocienaux 3000 mm u 6ostee, a npu /Ay, — nipu ymHe 2000 MM 1 Gortee.

10. KoaddunmeHnT mnomaTiuBOCTH TepeMBIYKH B (aze o00pa3oBaHUs
BEPTUKAIBHBIX TPELIMH OIPEIEINSIOT 10 (hopMyiam:

JUISL TIEPEMBIYKH ITPSIMOYTOJILHOTO ceueHus (puc. 3)

lin

i=0
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Puc. 3. JlehopMupoBaHue IepeMbIYKH MPSMOYTOJIBHOTO CEUSHUS MIPH IIepeKoce
B (baze 0Opa3oBaHHUI HOPMAIBHBIX TPEIIUH

a — CXEMa ’I‘pCIIII/IHOO6pa?>OBaHI/I$[; 60— pacdyeTHas cxXema; 6 —
HAcaJIM3npOBaHHasA pacyeTHad CXeMa

JUTSI IEPEMBIYKU TaBPOBOTO ceueHUs (puc. 4)
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Puc. 4. JlebopmupoBaHue EpeMbIYKH TaBPOBOTO CEUSHUS TpH TIepeKkoce B ¢aze
00pa3oBaHUsl HOPMAIBHBIX TPEIHH

a — CXeMa TpeH.II/IHOO6paSOBaHI/IH; o — pacue€THad CXeMa; 6 —
nacajm3npoBaHHas pacy€THad cxXema



(22)

13 )i IZ Aere
+

A, — + i=1
v T12E,I, " G,A

5
lin hlin

TAe m — KOJIMYECTBO BEPTHUKAJIbHBIX TPCIIUH B OHHOﬁ 13 paCTAHYTBIX OIMOPHBIX
30H NCPEMBIYKU OKPYTIIACTCA 10 Omkaiiero OCJIoro ynucia

m= 0,5(1 -2 WcrcR[n,xer/Qlin)/lcrc + 1; (23)
lre — CpEIHEE PACCTOSIHUE MEXK]Y COCETHUMH BEPTUKATHHBIMU TPCIUHAMU;
Lore = N Al (1077ds); (24)

1 — K03 (UIMEHT, YIUTHIBAIOUIMN BUJ ¥ MPOQUIb apMaTypbl, MPUHUMACMBbIH
U CTEPXKHEBOU apMaTypsl iepuoamdeckoro npodwr, — 0,7; rmagkoid — 1; d
— HOMUHAJIBHBI JMaMETp NPOAOJIBHOM PACTAHYTOM apMarypbl, MEPEMBIYKH,
MM; W, — MOMEHT CONpPOTHBIICHHS TPEUIMHOOOPAa30BaHUIO JUI HWKHEH
(BepxHei) pacTSIHYTOH OIOPHOW 30HBI TEPEMBIYKH; Rpsr — PacdeTHOE
COIIPOTUBIICHHE OETOHAa PACTSDKEHUIO JUIs IIPOAOJIBHBIX COCTOSIHUH BTOpPOMH
rpynnsl; O, — MONepeyHas Cuja B MEPEMBIUKE; dc. — UIMPHHA PACKPBITUSA
HOPMAJIbHBIX TPEIIMH B PACTAHYTOH ONOPHOW 30HE NEPEMBIYKU OT €IMHUYHOMN
nonepeuHoit cunbl Oy, = 1 H, Mmm/H;

_10mn, [I- 1, . (m- D]

Yo T E A -a) =
M. =(3,5- 100w)3/d, . (26)

3nmeck BenmuunHA dy B MM, ( — KO3 GUIMEHT apMupoBanus, u = A,/(bh,); b
— IIMpHHA TONEPEYHOr0 CEYCHMS NPSMOYTOJIBHOM IIEPEMBIYKH JHOO0 pedpa
TaBpOBOI; /i, — pabouast BBHICOTA CEUEHHS NEPEMBIUKH; @' — pPacCTOSHHE OT
PaBHOJACHCTBYIOIIEH yCWIMH B MPOJAOJBHOW pacTAHYTOM apMmaTrype 10
Ompkaiiiel rpaHu Ce4eHus.

Yder NOAATAMBOCTH  NPUMBIKAIONIMX  IPOCTEHKOB  MPOU3BOIAT B
COOTBETCTBHH C II. 9.

11. Tlomepeunble CHIBI B IEpeMBbIYKE, BBI3bIBalOINE oOpa3oBaHUeE
COOTBETCTBEHHO 1-#, m-if BEPTUKAIBHOHN TPELINHBI, ONPENEIIAIOT 10 (hopMyIam

chc,l = 2 I/Vc'rcRbt’ser/l; (27)
_ 2VI/crcRbt,ser 28
chc,m - /- lcrc (m _ 1) . ( )

12. KoaddunueHnr mnonmariauBocTH mepeMblukd B (aze 00pa3oBaHUs
HaKJIOHHBIX TPEIIUH OMPEAEISIOT IO GopMyIam:

JUTSL TIEPEMBIUKH MPSIMOYTOJIBHOTO CeUeHUs ¢ oTHomeHueM Il/h; < 1,5 (puc.
5)



Puc. 5. JlebopmupoBaHue nepeMbIuKy MPSIMOYTOIBHOTO ceueHus upu I/, < 1,5
IpH TIepeKoce B (pase 00pa30BaHUs HAKIOHHBIX TPCIUH

a — cXeMa TPEeIHO00pa30BaHus; 6 — HCANTN3NPOBAHHAs pacyeTHas cXeMa

r 2,41 ll_Z:l' Dere . (29)
h b

lin

A.a = +
CVCa Eb[lin Gb Al

in

JUISL IEPEMBIYKH TPSIMOYTOJILHOI'O CEYEHUs ¢ oTHouienueM [/h;, > 1,5 (puc.
6)



Puc. 6. [lehopmupoBaHre nepeMbIUKH PSIMOYTOJIBHOTO cedeHust npu //hy, > 1,5
npu nepekoce B (aze 00pa3oBaHKsi HAKIIOHHBIX TPELHH

a — cxema TpeuMHooOpa3oBaHus; 6 — UIeATM3UPOBaHHAS pacueTHas
cxema_
m
1D a
_B #9121 1) 12(1+21) Zl (30)
cre,a T 5
Ebllin Gb Alin hlin

JUISl TIEPEMBIUKH TaBpOBOTO cedeHus (puc. 7).
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Puc. 7. JlebopmupoBaHue epeMbIYKH TABPOBOI'O CEYCHUS MPHU epekoce B (pase
00pa30BaHus HAKIIOHHBIX TPCIIUH

a — cXeMa TPeUMHO00pa3oBanust; pu /h;, < 1,5; 6 — 10 xe, upu [/ hym > 1,5;
6 — WJCATM3UPOBAHHAs pacueTHasI cXxeMa

m

AR h- by ZZ-] e
A’CVC,LJ Ea— _+_ +— 1+ 1’2 . + = ;
26,11, 1,7 G4, h 2h,
race If, Af — COOTBETCTBECHHO MOMCHT HHEpLHUU U IUIOIIAJAb IMOIICPEHYHOTO

ceueHust pedpa nepeMbluKky BbICOTOMU (Aim - hy); hy — BBICOTA TIOJIKH.

Yuer IO0JaTJIMBOCTHU IMPUMbIKAOIIUX IMPOCTCHKOB IIPpOU3BOAAT B
COOTBETCTBHUH C II. 9.

13. Ilomepeynyio cuily, BBI3BIBAIOIIYI0 0Opa30BaHHWE HAKIOHHOW TPEIIWHEI,
OIpeIeIISIOT 10 hopmyIie

0O, = ARy /510 2y; (32)
IJI€ Y — YroJI HAKJIOHHO# TPEIINHBI K TOPU30HTAIH,
yarctg(!/hin). (33)

Ipwu /Ay, > 1,5 npunumarot y = arcctg 1,5 = 34°.
HIPUIIOJKEHUE 5

PACYET NPOYHOCTU AHKEPOBKH IEETAJIEFI A IIOABEMA
OJHOCJIOUHBIX IVIOCKUX U3AEJIUHU U3 TAXKEJIOI'O BETOHA

1. [laHHBIE pPEKOMEHJAUUM PACIPOCTPAHSIOTCS HAa HPOEKTHPOBAHUE
CTPOIIOBOYHBIX J€Tallell ¥ OTBEPCTUI 11l MOABEMA B BEPTUKAIBHOM MOJIOXKEHUN
OJTHOCJIOWHBIX HEapMUPOBAHHBIX M CIa00apMHPOBAHHBIX IUIOCKUX W3
tonuuHod 80 — 220 MM M3 TsDKENoro GeToHa C KPYMHOCTBIO 3anosnHuTens 10
i 20 MM 1 HOPMAaTHBHOM KYOMKOBOI MPOYHOCTHIO OETOHA B MOMEHT IIEPBOTO
noagseMa ot 5 g0 25 Mlla npu neiicTBUM ycwivs BAOJIbL JeTaiu (MOAbBEM C
MOMOIIBIO TpaBepc). JlomyckaeTcs MOABEM 3a CTPONBI MPH  YCTPOMCTBE
OTBEPCTHH HJIM YCTAHOBKE CTPOINOBOYHBIX IETEINb, IPU 3TOM JOIyCKaeTCs CrUO
BBICTYTAIOMIEHN YaCTH METIH.

ITpumeuanwue. [logbeM 3a CTPOIBI IPH OTCYTCTBUHU TPABEPC MOXKET OBITH
JIONyIIEH U Juist Ipyrux faeraneid. [Ipu sTom nomkHa obecnieynBaThes nepepada
yCUIIUSL BJIOJb J€Tald IIyT€M HCIOJIb30BaHUs CHELMATIbHBIX YCTPOMCTB st
BOCIPUATHSI OETOHOM TOPHU30HTAJILHOIM COCTABISIIOIIEH ycuiMs B crpomax 0e3
cruba BBICTyHaroIei u3 6eTOHa YacTH JeTalu.

HopmaTtuBHas KyOHKOBas MPOYHOCTh OETOHa B MOMEHT IIEPBOTO ITOIBEMA
HA3HAYaeTCsl B 3aBUCHMOCTH OT OTIIYCKHOW INPOYHOCTH, & TaK)Ke TEXHOJIOTHMU
W3TOTOBJICHHS M3/IEJINS U YKA3bIBAETCs B pabOUYMX YepTexax.



2. PexoMmeHJanmuu  paclpOCTpaHSIOTCS  Ha  CIEAyIoUUe  JeTalu:
CTPOTIOBOYHBIE IETIH U3 apMarypsl auamerpom oT 10 mo 22 mMm kmacca A-I ¢
KpIOKaMH, pacHoJI0KEHHBIMH B CPEAMHHOMN TUIOCKOCTH MaHenu (puc. 1), rmagkue
CTEp>KHU M3 apmarypsl auamerpoM oT 10 mo 22 mm kiacca A-I ¢ aHkepamu B
BUJIC KPIOKOB WM mai0 (puc. 2 u 3), meTamu W3 IOJIOCOBOH cramu (puc. 4).
PexoMeHaMy pacnpoCTpaHsIOTCS TaK)Ke Ha CTPOIIOBOYHBIC OTBEPCTHS (pHC.

5).
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Puc. 1. Cxema pacrnoyioxkeHusl CTPOTIOBOYHOM TIETIIU B MaHEIH

1 — xpail maHeIu UK npoema
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Puc. 2. Cxema pacrionoxeHus B TIAaHEIH CTEPKHSI ¢ KPIOKOM Ha KOHIIE

1 — xpail naHeny UK mpoema
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Puc. 3. Cxema pacroyiokeHus B IIAHEIH CTEPXKHSI C Ia00H Ha KOHIIE

] — Kpait maHenIM WK mpoemMa
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Puc. 4. Cxema pacnonoxeHus: B aHEJIU JeTalld U3 MOJIOCOBOM CTaIu

1 — xpall maHeNnu WK IpoeMa

LFPar,
[
-
b #1
" 1
T F
[ A
# f
—t [ ;‘
¥
- ]
A
[ -
I F,
e
-— - A .
f—
[ 4
i

s

Puc. 5. Cxema pacronoxeHus: OTBEPCTHS B TTaHEIH

2

1 — Kpaii maHenu UM npoema

3. [Ipoune meramym ISt MOIBEMa, HE YKa3aHHBIC B II. 2, a TaKXKe OETaNH IJIs
MOIbEMa MHOT'OCJIONHBIX, OJTHOCIOWHBIX ApMUPOBAHHBIX MaHENeH U MaHenel us
OCTOHOB IIpyrWX BUJOB CIEAYeT MPOCKTUPOBaTh B cooTBeTcTBuU co CHull
2.03.01—84.

4. PexoMeHIyeMbIil pacdeT MPOYHOCTH aHKEPOBKH IMIPEAINOIATAET OTCYTCTBHE
CKBO3HBIX TpPEMIMH B BepxHeW wyactn m3nenus. CTpomoBKa 3a JeTauu u
OTBepCTHsA OpaKOBAaHHBIX W3JIENHHA, WMEIONINX CKBO3HBIE TPEIIMHBI B 30HE
AHKEPOBKH JeTalell ¥ OKOJIO OTBEPCTHI, HE JOIYCKaeTCsI.

KoHcTpyKkTHBHBIE TPeOOBaHUS

5. Ilpumensiemast apMarTypHasl CTanb JUIsd I€TeIb M CTepXKHEH J0JDKHA
coorBercTBOBaTh TpeboBanmsiM CHull 2.03.01—84, mnpenbsBiaseMbM K
CTPOTIOBOYHBIM METJSIM. JleTann U3 JMCTOBOW CTalM M3rOTABIMBAIOT U3 CTAU
mapok BC13nc6 1 BCr3cnS no 'OCT 380—71* B cOOTBETCTBUU C YKa3aHUSIMHU
CHull II-23-81* mo mnpuMeHEeHWIO CTajeil B 3aBUCHMOCTH OT pacdeTHOU
TemnepaTypsl. [ myOuHa 3amenku / geraneil momkHA OBITH HE MeHee 25 cM (Tpu
M3TOTOBJICHHN B Kaccerax — He MeHee 30 cM), a paccTOSHHE MEXIY ABYMs
COCETHMUMH JIeTAIsIMH — He MeHee 2,5 /. JInnHa ¥ KOHCTPYKIHS BBICTYIAIOIIEH
n3 OeToHa YacTM JeTajedl  3aBUCAT OT KOHCTPYKIMH  3aXBaTHOTO
MPUCTIOCOOIEHNsT M OCOOEHHOCTEH y37la COIpPSHKCHUS COOPHBIX 3IIEMEHTOB.
BeicTynaromas 4acth JeTajad M3 JIMCTOBOM CTalH JOJDKHA OBITh paccuMTaHa B
cootBercTBuu co CHull 11-23-81*.

JluameTp CTPONOBOYHOTO OTBEPCTUS HAa3HAYAeTCd B 3aBHCUMOCTH OT
MMEIOINXCS CTPOMOBOYHBIX IpHCcIocobieHnii, Ho He Oonee 70 mMMm; riryOuHa
3aJoKeHusT oTBepcTHs [ (cM puc. 5) ompeznensiercs mo m. 15, HO He MeHee
BEJINYNH, YKa3aHHBIX BBIIIE IS JICTANICH.

Paccrosinue Mexay JeTalblo M KpaeM IMaHelIn uid npoema b (cMm. puc. 1 —
4) na3Hauaetca He MeHee 200 MM, a IpU yCTPOUCTBE CTPOIOBOUHBIX OTBEPCTUM
— e meHee 400 MM (cMm. puc. 5).

7. 1aii0bl, KaK MpaBHIIO, CIEIyeT U3rOTABIMBATh IyTEM BBICAJKH IIOCKON
TOJOBKH (BBICR)KEHHOM IIIACTHHKH). BO3MOXHA Takke HpUBAapKa K CTEPIKHIO.



[Ipn sTOM pasMmep MNIACTHHBI (IUAMETP KPYTJOW WM CTOpOHA KBaJpaTHOM
maObl) HOKEH ObITh HE MEHee BEIHYMHBI, ONMpEAeNIeMON pacdeToM (CM.
HIKE), a TOJIIWHA IUTACTHMHBI — He MeHee c¢/4. Jleranu U3 JMCTOBOW CTad
cleqyeT, Kak IPaBHJIO, W3TOTOBISATH METOIOM INTAMIIOBKH C TOCICTYIOIIM
MaIIMHHBIM THYTBEM, a CTEPKHH C KPIOKOM M CTPOIIOBOYHBIE IETIH — C
MPUMEHEHUEM MAIIMHHOTO THYThSI.

[Ipu U3roTOBICHUH W3IENUN JTOIDKHO OBITh 00ECIEYCHO TOYHOE ITOJIOKCHUE
BBICTYMAONICH U3 OCTOHA YacTH JETaJIeH JJIsl BO3MOXKHOCTU HCIIOJIb30BAHUS UX
B KauecTBe (hMKCATOPOB H3JenMii Ha MOHTaxke. HeoOxoamMo He MOMyCKaTh
n3ruda BBICTYIIOB IPH TPAHCIIOPTHPOBKE M MOHTAXKE MaHeNeH.

To4yHOCTh MOJIOKEHUS ACTANM B CPEAUHHOM IUIOCKOCTH W3JEIUS U €€
BBICTYIIAMOMICH YacTH JOJDKHA COOTBETCTBOBATH MONMYCKaM HAa YCTaHOBKY
apMaTyphl U BEIITYCKOB JKEJIE300CTOHHBIX U3ICIHIA.

[Ipu ycTaHOBKE CTEpKHSA C KPIOKOM MOCJIEIHHUIA JODKEH OBITH OOpalicH B
CTOPOHY, TPOTHUBOIIOJIOKHYIO ONKalIIeMy Kparo H3ICIHid WM mpoema (CM.
puc. 2).

Pacuer geraneii

8. Pacuer nmerasneii BkimrodaeT B cebs olpenesieHNe IeHCTBYIOMIEro YCHINS C
KO3(QPHUIIMEHTOM HaIeKHOCTH II0 HAarpy3kaM, paBHBIM 1, TT0Z0O0p MOMEPEIHOTo
CCUCHMs JeTajell 10 MPOYHOCTH METaula M OMNpPEACICHUE TIyOWHBI 3a[elKU
W3JeNnus M pa3MepoB KOHIICBOH YacTH JeTaliell 1o TpodHOCTH OeToHa.
[Tpounocts OeToHa mpoBepsieTcsl UIS ABYX BO3MOXKHBIX BHOB pa3pylLCHHUS:
BBIKQJIBIBAHNSA M JOKalbHOTO Pa3pylICHUS B MECTE PACIOJIOKEHUS KOHIEBOM
4acTu aHkepa. Pacder mo MeTayuly BBICTYMAIONICH YacTH JeTalel JOJKCH OBITh
BBITIOJTHEH B 3aBUCUMOCTH OT THIIA JIETalI U CIIOCOOOB 3axBara.

9. Pacder CTpPONMOBOYHOH AeTanu BEAETCS Ha JAeHCTBYyIomiee ycwime F, C
KO3QPUIMEHTOM HAJeKHOCTH IO HArpyske, paBHBIM |, MO HOPMaTHBHOI
KyOMKOBOH MPOYHOCTH OETOHA Ha OCEBOE CXKATHE B MOMEHT IIEPBOTO MOIbEMa
W3ICTHA.

10. Ycunue (¢ K03(pPHUIMEHTOM HaJEKHOCTH II0 Harpys3Kke, paBHBIM 1) Ha
JIeTalb ONPEAENsAIOT IyTeM JENCHHs HOPMATUBHOIO Beca HU3JEIUs Ha YUCIO
JIeTajicii, OJHOBPEMEHHO paboTalomUX MNpH mombeme. UwWciao aerajieu,
INpUHUMAaeMbIX B pacueTe, paBHO 2, a TMpH HAIUYUU CIELUANbHBIX
caMO0aJIaHCHPYIOIIUX TPaBEPC MOXKET OBITh M OOJbBIIE.

“02[60[) MONMEPEYHOro CeUeHus aeTajeu mo IMPOYHOCTH METAJIJIOB

11. Iuamerp d, [u1st apMaTyphl CTPOTIOBOYHON METNH (CM. puc. 1) U cTepKHS
C KPIOKOM WM mmaiiooit (cM. puc. 2, 3) Ha3HAYaeTCsl B 3aBUCHMOCTH OT yCHIIHS
(c xo>pdUIMEHTOM HaAEeKHOCTH IO HArpy3ke, paBHeIM 1) mo Tabm. 1.
INonepeuHoe cedeHne AeTany U3 JUCTOBOM CTAlU ONPENENAIOT IO PACUETHOMY
conpotuBieHuo Mmerauia B coorBerctBud co CHull 11-23-81*% ¢ yuerom
KO3 PHUINEHTOB JUHAMHYHOCTH 1,4 K HaJeKHOCTH mo Harpy3ske 1,1, Ha
KOTOpBIE CIIEIyeT YMHOXKUTD BEJINUNHY JEHCTBYIOLIETO YCHIIHSL.

Taonuma I
VYcwunme Ha neTans ¢ K03 OUIMEHTOM HAICKHOCTH 10
Huamerp Harpyske, paBHbIM 1 kH
apMaTypbl, MM JUISL CTPOTIOBOYHOM TETIIN C JUTSL CTEPXKHsI Oe3
TTOIHEMOM
6e3 cruba BhICTy- €O CTHOOM BBICTY- Cru0a BBICTYIIa-
Harolel 4acTu Halle yactTu  1o11ed yacTu
10 10,5 7 7,6
12 16,5 11 11
14 22,5 15 15
16 30 20 19,6
18 37,5 25 24,8
20 46,5 31 30,6




| 22 | 57 38 | 37 |

[Ipu ocnabienun cedeHUs AeTalell pe3b0oi WM IPYTHMM CIOCOOOM pacdeT
CJIEAlyeT BECTH TI0 CEYCHUIO HETTO.

Onpenesienne rIyONHBI 3a/1eJIKH U Pa3MepoOB KOHIEBOH YacTH MO
MPOYHOCTH 0eToHA

12. I'myOuHa 3aeTKu AeTayel A oabeMa OMPeaeIsIeTCs Mo (GopMyIIe
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rne F, — neiicTBylomiee Ha JeTalb yCHiue ¢ Ko3(h(GHUIMEHTOM HaJeKHOCTU 110
Harpy3ke, paBHbIM 1; y; — KOI(QHUIUEHT AMHAMUYHOCTH, paBHBIN 1,4; vy, —
Kod(QPHUIMEHT HAIEeKHOCTH MO Harpyske, paBHbIA 1,1; y, — KoaddummeHt,
paBHsIit 0,92 115 CTPONIOBOYHOM meTnu, 1 — I CTep)KHS ¢ Im1aitboil Ha KoHIe U
0,65 — 1t cTepKHS C KPIOKOM Ha KOHLE; ! — TOJIIMHA U3AENUS; Ry ier —
pacueTHOe  3HAYCHHWE  KPUTHYECKOTO  KOI(PQHUIMEHTa  MHTEHCHBHOCTH
HanpspKeHUH, IPUHIMaeMoe 1o Tabi. 2; a — Kod(pQHUIUECHT, TPHHUMAEMBIH 110
Tabn. 3 W yYNTHIBAIOUMH OTHOIIEHHE PACCTOSHUS MEXIy AETalblo W KpaeM
n3genuss (wam npoemoM) b k riyOunHe 3axenku neranu [ Ilpu pacuere mo
dopmyiie (1) BeIOOp @ 1O Tabi. 3 B 3aBUCHUMOCTH OT / IPOU3BOAUTCS METOIOM
MOCTIeIOBATEIBHBIX MPUONIMKEHHUIT; IPH IIEPBOM IIIare MOKHO IPUHSTH a = 1.

Tabnuma 2
HopmatuBnas kyOuko-  PacuerHoe 3Hauenme  Pa3mep KOHIIEBO# 30HEI
Basi IPOYHOCTh OETOHAa ~ KpHUTHYECKOro Ko du- TPELUHBI, CM
HA C)KaTHE B MOMEHT  I[MEHTa MHTEHCUBHOCTHU
nepsoro nogbema, Mlla HaIPsDKEHUN
5 0,27 25
7,5 0,35 17
10 0,43 13
12,5 0,5 11
15 0,56 10,5
20 0,68 10
25 0,79 9

IMpumeuanus: 1. Ilpu kacceTHOM crocoOe HU3rOTOBICHUS H3ICIHIA
3HaueHUA R, ciaeayeT ymHOXkuTh Ha 0,85. 2. 3HaueHUSIMU Ry, MOXKHO
MoJIb30BaThest ipu oTHOMIeHNH I/d > 3. Tlpu 1,5 < I/d < 3 otn 3Ha4eHus Rj o
ciemyeT yMHOXaTh Ha kod(dunment, pasuwii (0,19/d + 0,43). 3. 3naueHus
Ry 1 d mipuBeneHbl IS OeTOHAa ¢ KPYHMHOCTBIO 3amonHuTens 20 mm. s
OeronHoB c 3amonmHuTeneM 10 MM 3HadeHUS R ., HEOOXOQMMO YMEHbIIATh B 1,4,
a 3Ha4eHUs d — B JIBa pasa.

Tab6numna 4
b/l 0,1 0,2 0,4 0,6 0,8 1 2u
Ooiee
a 0,55 0,65 0,80 0,9 0,94 0,95 1

I'ny6una 3apenku /, Beraucisiemas o ¢opmyne (1), 10DKHA yIOBIETBOPSTH
YCIIOBHIO

I < lu, )

rne lu — npenenbHas BeIMYMHA TTyOWHBI 33/I€NKH, ONpeesieMasl COTJIAaCHO II.
13. Ecim ycrnoBue (2) HEe BBINONHACTCA, TO ACTalh HE MOXET BOCIPHHATH
3ajaHHoe ycunue F,. B 3ToM cnydae ciielyeT M3BMEHUTh YUCIIO JAeTalled WU UX
TUT, TH0O0 MapaMeTpPhl, OT KOTOPBIX 3aBUCHT [u.



13. TlpenenbHYX0 BEIWUYMHY TIIyOWHBI 3aJ€iKH JCTalCd Ui TOAbEMa
ompenessieM 1mo GopMyIaMm:

JUIA CTpOl’lOBO‘-IHOﬁ METIIN U CTCPIKHA C KPIOKOM Ha KOHIIC

2
d,,
lu = nl 173d57’ed Dds,red >

3)

JUTSL CTEPXKHSI ¢ Ia00H Ha KOHIIE

I, =(gce,)/ (L3d)e,, /d,, @)

e dyea = ds + al4; Crea = ¢ + a/4; a — MAKCUMAITBHBINA pa3Mep 3aNOTHUTEINS; 1),
1> — K03((PHUIIUEHTHI, TPUHMUMAEMbIC B 3aBUCHMOCTH OT OTHOILICHHS #/d 1O
Tabi. 4; 13 — ko3P PUIKEHT, paBHBIA 2,4 IJIs1 CTEPXKHEU ¢ KPIOKOM; 3,4 — s
CTPOTIOBOYHOU TeTiH Tpu s = #/3 u 4,7 — mpu s = 2t (IUIsI IPOMEKYTOTHBIX
3HAYCHUH § BEIWYMHA 7)3 NPUHUMACTCS I10 JIMHEHHOW HWHTEpHONSANwH); d —
pasMep KOHIIEBOH 30HBI TPEIINHBI, ONpeaesieMbli 1Mo Tadur. 2.

Taoauma 4

td 0,8 1 1,5 2 2,5 3
N 5,5 5,5 5,0 4,7 4,5 4,2
12 4,75 4,5 4,0 3,7 3,5 3,4

[Tpumeuanue. 3HaueHuss KO3QOUIMEHTOB 77; U 1), TSI HPOMEXKYTOUHBIX
3HA4YEHUH #/d MOTYT OBITh OIpE/IENICHBI 110 JMHSHHONH HHTEPIIOJISIINH.

14. I'nyOuHa 3anenku eTaieil U3 JUCTOBOM CTaJIM Ha3HAYAeTCs M0 (popMyIie
(1), B xoropoit koap¢uument y;, = 1. [abapuTbhl KOHIIEBOW YaCTH JeTaIH
NPUHUMAIOT TI0 pacyeTy Ha MECTHOe Ckarue OeTOHa B COOTBETCTBHH C
tpeboBarnsmu CHull 2.03.01—84.

15. T'nmybuna 3amoXeHHS CTPONOBOYHOTO OTBEPCTHSI OMNpEAENIAeTCS II0
¢opmye (1), B kotopoit koaddurmenr y; = 1.

Beron y orBepcTust mpoBepsieTCsl HA MECTHOE C)KaTHE B COOTBETCTBHH C
tpeboBanusimu CHull 2.03.01—84.

16. Ilpu mpoBepoyHOM pacueTe (3a7aHbl TTyOMHA 33JC€TKH U HOpPMATHBHAS
KyOHMKOBasi IMpOYHOCTh OeTOHa Ha CXXaThe B MOMEHT IEpBOTO IOJBhEMa) 3a
yewiue (¢ kod(HUIMEeHTOM HaJeKHOCTH MO Harpyske, paBHbIM 1) F, Ha aeTaib
WJIM CTPOIIOBOYHOE OTBEPCTHE NMPUHUMAIOT MUHIMAIBHOE 3HAYECHHE U3 BEITMUNH
YCHUITHIA, ONpeeNeHHbIX 13 YCIOBUI pa3pyIICHUS OT BHIKAJIBIBAaHUSA OeTOHA F vy
Y JIOKAJIBHOTO Pa3pyIIeHUS Fyjoc.

Paspywenue om evikarvisanus Oemona. Ycuiaue Ha  JeTalb WK
CTPOIIOBOYHOE OTBEPCTUE ONPENeIsieTcs: o popMyJie

1,25a
:—y R crtﬁ' 5
YaXr et %)

n,exp

Jloxkanvnoe paspywenue. Ycunue onpenenserca 1o ¢dopMmyiam: Uil
CTPOIMOBOYHOM METIN U CTEPXKHS C KPIOKOM T1a KOHIIE

e =2R, D" ]y | (vay ) ©)

JUTSL CTEPIKHSI ¢ Ia00M Ha KOHIIE
Fysoe =2R1C0d "1, 1 (Vay ), (7)
rae Y — Kod(hQHUUUEHT, paBHBIA: IS CTEPXHS C KpoOkoM — 1, s

CTPOTIOBOYHOU TEeTHH mpu s = #/3 - 1,7 mpu s = 2¢ — 2; U1 IPOMEKYTOTIHBIX
3HAQUEHUH § BEIMYMHA 1 NPUHUMAETCSA 10 JIMHEHHOW WMHTEpHOIAUUM, Ry —
pacdeTHOE 3HA4YCHWE COMPOTHBICHUS OETOHAa TPH OCEBOM PACTSHKECHUM;
3HAYCHUSI OCTAIBHBIX BEIMYUH, BXOIIIMUX B Gopmyisl (6) u (7), IpUBEICHE B
m 12.



Jlnst metand U3 JTMCTOBO CTauy U AJIs CTPOMIOBOYHOTO OTBEPCTHUS JIOKAIBHOE
paspyllieHHe OLIEHMBAETCsS pacyeToM Ha MECTHOe C)KaTHe C Y4eToM
KOSq)d)I/H_H/IeHTa JAHAMHUYHOCTH U HAACKHOCTH 110 HArpy3kKe.

[Ipumeps! pacuera aeraneit

Hpumep 1. TpeOyercs 3ampOCKTHPOBATH AETANN ISl MOJbEMa CTCHOBOW
nanenu tonuuHon 14 cm, maccoit 6000 kr. [Ipeanonaraercss B KaxJ0W MaHeNIH
YCTAHOBUTH J[Ba CTEPXKHS C IIaif00i Ha KoHIE. PaccTosHUe OT MecTa yCTaHOBKH
neraneid 1o kpas nmanenu — 120 cm. IlepeBoa B rOpu3OHTAIBHOE MOJOXKEHHE
MPOM3BOJUTCS C IIOMOIIBI0 KAaHTOBAaTeNs, MOABEM — C IOMOIIBIO
caMOOaJIaHCHPYIOIIUX TpaBepc (yCHIIME HAmpaBI€HO BIONb CTEPXKHSA).
HopmatuBHas xyOuKoBast MPOYHOCTH OETOHA B MOMEHT IEpBOTO IHombeMma 7,5
MIla, kpynHocTh 3anonHuTens — 20 MM.

VYceunue Ha gerans (¢ K03(pPUIHESHTOM HAJEKHOCTH 0 HAarpy3Ke, paBHBIM 1)
F,=60/2 =30 xH. [lnamerp cTep>xHsl MpuHUMaeTcs 1o Tadi.1 paBHBIM 20 MM.

I'my6una 3anenku onpenensercs o gopmyne (1), B kKoTopoil ko3¢pdunueHt
y: =1 (uns 6erona cornacHo Tadn. 2 Ry - = 0,35 xH/em™, d = 17 cm).

1=[(30 - 1,4 - LI)/(1,25 - 1 - 14 - 0,35 - )*=57 cm.

Tak kak paccrostHue 10 Kpas manenu 120 > 2 - 57, To 6au30CTh K Kparo He
YUUTBHIBACTCA.

MuHAMANBHEIA pa3Mep MAaHOBI C.q OMPEICTUM pEIICHHeM ypaBHeHHS (4),
npunaumMast [, = 57 cm, d = 17 cm (o Tabn. 2), 1, = 4,73 (o tabxn. 4 mna t/d =
0,824):

57 :4’73261”2&1 \/Cred /2 /(153 '17)5

pEILUB 3TO YpaBHEHUE, HAUAEM, UYTO Cred = 5,7 CM.

MuHUMaNbHO HEOOXOANMBIH pa3mep maiiosl ¢ = 5,7 — 2/4 = 5,2 cm.

Ipumep 2. TpeOyercs 3ampoeKTHpOBaTh AETalb Ui I0JbEMa CTEHOBOM
MaHeNW C WMCXOIHBIMHM JaHHBIMU TpHUMepa | Ipu pacroyiOKCHUHM [eTalld Ha
paccrosann 40 cM OT Kpasi TaHeH.

Omnpenenenne rIyOHHBI 3a[€NIKH IPOU3BOANM METOJIOM IIOCIIEI0BATEIBHBIX
npubmokennii. CHavdana He ydYuThIBaeM OJM30CTh K Kparo, Torna NiryOuHa
3amenku paBHa 57 cM (cMm. mpumep 1). OtHomenue b/l = 40/57 = 0,7; emy
cootBercTBYyeT @ = 0,92 mo tabn. 3. M3-3a BIusHUS Kpas BeMUYMHA [ JOJDKHA
ObITE GorbIne 57 cM, a koaddunment mensiue 0,92. [Ipuaumaem a = 0,82, Torga
1=[30 - 1,4 - LD/(1,25 - 1- 14 - 0,35 - 0,82)]*= 85 cm.

Otnomrenue b/l = 40/85 = 0,47. Koadpdunuent a = 0,835. [Ing a = 0,835 =
[(30 - 1,4 - 1,1)/(1,25 - 1 - 14 - 0,35 - 0,835)] =82 cm.

Otnomenue b/l = 40/82 = 0,49 ~ 0,5. Koapdunuent a = 0,845 ~0,85.

[purumaem [ = 80 cm. s 3T0# TryOWHBI 3a7eTKH MUHHMAIBHEIA pa3Mep
MIAHOBI Ceq, OTIPEICIIEM U3 ypaBHEHHS (4)

80 :4’73263611 \/cred /2 /(193 '17)5

PELIMB 3TO YpaBHEHUE, HAIAEM, YTO Cred = 60,5 CM.

MuHUMaNbHBIN pa3mep 1maiiosl paBeH ¢ = 6,5 — 2/4 = 6,0 cMm.

Ipumep 3. Tpebyercs 3anmpoeKTHPOBATh JETAIH Ul MOJbEMa CTEHOBBIX
MaHeNle ¢ MCXOAHBIMM JaHHBIMHM IIpUMepa | TpH HOPMAaTHBHON KyOHMKOBOI
npoyHocTy OeToHa rpu nepBom noaseme 10 MIla u kpynHocTu 3anonuutens 20
MM B cllydae yCTAaHOBKH JIBYX CTepKHEW ¢ Kprokamu Ha koHme (D = 3,5d, =7
cM).

I'nmy6uny 3anenxu onpexnenseM 1o gopmyie (1), B koTopoit Ko3hGHUIHEHT y,
= 0,65 (o 6erona ¢ mpounocteio 10 MIa mo tabn. 2 ompenensieM Ry .- = 0,43
kH/em™, d =13 cm). [ =[(30 - 1,4 - 1,1)/(1,25 - 0,65 - 14 - 0,43 - 1)]* =89
cM.

[penenbuyro rayouHy 3amenku onpenenseM mo dopmyie (3) (1n; = 2,4; ds e
=2+2/4=2,5cwm, npu t/d = 1,08 o tabdn. 4 1, = 5,4), oHa paBHa



I, =(54% 2,4 2,5)/137,0 2,5 =56¢cm.

IMoavem manenu 3a crepxHu AuamerpoMm 20 MM M KOHIIEBOW YacThIO B BUJIE
KpIOKa HEBO3MOJXKEH.

Ipumep 4. Tpebyercs 3ampOECKTHPOBATH AETANN ISl MOTHEMa CTEHOBOW
MaHeNW C HCXOAHBIMH JaHHBIMH IIpEMepa 3 B CIydae YCTAHOBKH JABYX
CTPOIIOBOYHBIX HETEIb.

IlepeBog B TOPM3OHTAIBHOE MOJOKEHHE IPOWU3BOJUTCS C MOMOIIBIO
KaHToOBaTeJis, IOJAbEM — CTPOINAaMHU CO CruOOM BBICTYHAMOLIEH YacTH.
[Mapamerpsr nmermu: D = s = 3,5d,. Ilemm pacrioioXeHbl Ha 3HAYUTEIHHOM
PacCcTOSIHUM APYT OT ApYra U OT Kpasl MaHeJn WK IpoeMa.

Ycunue Ha netanb (¢ KodQPUIIMEHTOM HaJeKHOCTH 110 Harpy3ke, paBHbIM 1)
F,=60/2 = 30 xH. lnameTp crepxHs mpuHUMaeTcs 1mo Tadm. 1 paBHbBIM 20 MM,
D="7cwm.

I'myOuny 3agenku ompeznenseM mo ¢opmyrne (1), B xoropoir y; = 0,92; mns
0eToHa ¢ HOPMATHBHOM KyOHKOBO# poyHocThi0 10 MIla mo tabi. 2 Ry, - = 0,43
kH/em™, d =13 em, [ =[(30 - 1,4 - 1,1)/(1,25 - 0,92 - 14 - 0,43 - 1)]* =45
CM.

[penenpHyo TyOHHY 3aAeNIKK IS IeTIu ompeaesisieM mo Gopmyie (3) npu
N3 =3,6; dsrea =2+ 2/4=2,5 cm; 1, = 5,4 (npu t/d= 1,07 — 1o Tabdn. 4)

[, =(5,4 3,6 2,5)13/7 2,5 =85cm > 45cm.

[Tpuaumaem TyOuHY 3a€TKU paBHOU 45 cM.

Hpumep S. TpebyeTcs 3anpoeKTHPOBATH CTPOITOBOYHBIE TIETIIH TS TObEMa
CTEHOBOM MaHENH C MCXOAHBIMH JaHHBIMH IpHMepa 3, A ciydas MogbeMa C
TIOMOIIBIO CaMO0aTaHCUPYIOMINX TPaBePC YCHIIME HANpPaBIICHO BJIOJb METIIH.

Juamerp apMaTypsl METIN NpHHUMaeM 1o Tabn. 1 paBHeEM 16 MM, D = 56
MM.

I'ny6uny 3anenxu onpenenseM no ¢gopmysne (1), Tak ke, kKak U B npumepe 4,
oHa paBHa 45 cMm.

[penenbHy0 TayOHHY 3aelIKK sl TIETIH onpeaessieM mo dhopmyie (3) mpu
173 =13,5; dsrea = 1,6 +2/4 =2, 1cm; 1, = 5,4 (npu t/d = 1,07 Tadn. 4)

1, =(54% 3,5 -2,1)/13/5,6 2,1 =55cm > 45cm.

[Mpuaumaem riryouny 3agenku 45 cM.

ITPUJIO’KEHUE 6

OCHOBHBLIE CBEJJEHIA O MATEPUAJTAX W U3AEJINAX OJIA
N30JIALMN CTBIKOB

HaunmenoBanune Cpen-
Marepuaa, Onwucanue Haznauenue Huii | Ilpumeuanus
I'OCT nwmu TY Martepuaa Marepuajia  |pacxon
HalMm
CTBIKa
1. YinoTHsIonME NPOKIaIKu
[Mpoxnagku ped{Bynkanusupo- [YcrpoiicTBo 1,05 m [MHTEpBan
BUHOBBIE IIOPUC-{BAHHBIC MOPUCHYNIPYTOH OCHOBBI [TeMIIepaTyp
ThIe  YIUIOTHSAIO-TBHIE MPOKIAIKUMION TepMETH3HA PKCILTyaTaIlun
e (ITPIT),kpyrmoro  (Aua-pyroliue MacTH- or —30 1o +70
FOCT 19177—metpom ot 10 IOKH B 3aKpPHITHIX H °C, sl
81 60 MM) U IPSIMO-IPCHUPOBAHHBIX MOPO30CTOMKHIX
yroapHOoro  (30fcThIKax TaHeneH MIPOKIATOK  OT
X40 u 40X60HapyXHBIX CTEH; —60 1o +50
MM) cedeHull H3yCTpOHCTBO °C.
cMecell Ha OCHO-BO31yXO03aLIUThI IPexomenye-
B€  Pa3IMYHBIXB CTBIKAX BCEX Moe oOxatue B

[Kay4qyKOB. WUIIOB cTeike 20 — 50




l:Z(BeTa: YepHBIH, %
OPUYHEBBIN
[Ipoxanku IBcieneHHble 'YerporictBo  ym-H1,05 m [HTEpBan TeM-
MEHO- MPOKJIAKA KPYT{PYTOd  OCHOBB] mepatyp  9KcH
[MOJIMATHUIICHOBBIEIOTO (IUaMETPBINOA TepMETH3HA TuTyaTanuya o1
. ytorasrone30, 40 u 50 Mm)pyrompe MacTH- —60 1o +70)
CIIJIOIIHOTO 151 K1 B 3aKPBITHIX U °C.
CEUEHUS MapKUIPSIMOYTOJIBHOTO [IPEHUPOBAaHHBIX Pexomenye-
Bumatepm-CM, |(30X40 u 40X60cThikax MmaHemeH| Moe oO)kaTtue B
TY 6-05-2048-87Mmm) CCUCHUIJHAPYKHBIX CTEH; cTeike 20 — 50
C OTBEPCTHEM MOMIOTyJacMble [YCTpPOHCTBO %o
[ICHTPY CEYCHHUAPKCTPY3HeH BO3/TyXO3aIHTHI
MapKu [OJMATHIIEHA  [B CTHIKax BCeX
Bunarepm-CII, [Hu3KOH [TUIIOB.
TY 6-221-762-86fmnotHoctu. L{BetlIpoxmanku
cepblif MPSIMOYTOJIEHBIX
CEUeHUN  TIpe-
Ha3HAUEHBl I
TOPU30HTAIBHBIX
OTKPBITBIX
CTHIKOB
2. 'epmeTH3HUpyOMUE MACTUKU
Mactuka repme-Bsskas ogHopon-I'epmermsamust 1 xr |I/IHTepBa.n
TU3UpYIOIas Has Ha OCHOBE3AKPBITBIX U Jpe- TemMIeparyp
HETBepAeomas [MOoIMN300yTHIIE- HUPOBAHHBIX PKCIIITyaTalun
CTpoWTeNbHasA, [HOBOTO, OYTHUJIO-CTHIKOB MaHeIeH oTr —50 1o +70)
COCT 14791-79 poro, Hapy)XHBIX CTEH 'C
BTHIEHIIPO- CpelHUX pa3Me-
[TUJIEHOBOTO, poB (mo 4 M) u
M30IIPEHOBOTO  MECT IMPUMBIKA-
[kayuykoB. L[BeTHHMS OKOHHBIX WU
oT CBETJIO-/IBEPHBIX OJIOKOB
ceporo JOK TpaHsM IMpo-
[KopH4HEBOTO €MOB
To xe, TET'E-{Bs3kas onHopoa-To x)e, ﬂnﬂbﬂ kr WuTepBanm TeM-
POH Hasi Ha OCHOBECEBEPHBIX rneparyp  9KcCH
TY 21-29-87-82 [CHMHTETHUYECKOTO PallOHOB IJIyaTauuud o7
[KaydyKka —60 10 +70 °C
OTtBepxnatomas [[[ByxxommoneHT I'epmerusamust (0,3 kv VHTepBan
THOKOJIOBAst HBIE MaTepPHUaTBI3aKPBITHIX 17 TeMmepaTyp
MacTHKa MapKHHA OCHOBE IOJIN-IPEHHPOBAHHBIX SKCIITyaTalH
AM-5, TY 84-cynp(pumHOro Ka-CTHIKOB MaHeJeH or —50 mo +70)
246-85 yuyKa (THOKOJIa);HApy>KHBIX CTCH °C
Macca I1acTo00-B  TOM  YHCIIE
[pasHas MEPECTHIKOB IaHEJEH
CMemMrBaHUEeM HOOJNBIINX pa3Me-
pe3nHonono0Has poB (6ojee 4 M)
[ocyie OTBEpPIXK/Ie-
Hus. [{Ber cBet-
i10-cepblit
OtBepknatomas [[[ByxkoMnoHeHT-To xe 0,3 kxr To xe, HaHECe
repMEeTH3NpYIO- [HBIH  MaTepuan HHE TPYHTOBKH
rast macTukaHa ocHoe TIIM- HE TpedyeTes
mapku JIT-1, TYnonumepa: macca
38.103650-88  [macroobpa3zHas
repen CcMemuBa-
HHEM W PE3UHO-
rmonoOHast 1ocie




OTBEPKICHHUS.
L{BeT cephlii

TY 21-29-113-86

aydyKa M JIOK-HAapy>XHBIX CTCH]

CHIHOM  CMOJIBL. U

[{BeT OCKEBBIH ~ METaJUIMUECKUX
3JIEMEHTOB
cOopHOM
WUTEJIbCTBE

B
CTpO-

OTtBepxnatonm- [[ByxkommoneHT-I'epmermsamust (0,3 kv MHTepBan
lecst OyTHIIH{HBIE MaTepHaIBI3aKPBITHIX uj TeMIIepaTyp
[Kay4yKOBBIE Ha OCHOBEAPEHUPOBAHHBIX SKCIITyaTalH
MAcTUKM MapoKOYTHJIKaydyKa, CTBIKOB IIaHeJeH ot —50 g0 +80
CepmalOyTui-YMcMemmBaeMble  Hapy»KHBIX CTEH °C
n TepmaOyTtunnepen
M, PCT VYCCPynotpebiieHueM.
5018-81 [IBeT TeMHBI ©

CBETJIBIA
OtBepxnaromas-{(OnHokoMnoneH- 'epmerusanus (0,4 kr MHTepBan TeM-
CS TepMETHU3UPY-THBIM MaTepuan3akphITHIX U Ape- nepaTyp — 3KcH
folas  MacTHKaHAa OCHOBE Kap-HUPOBAHHBIX IUTyaTallud O]
Mapku ['epoCTOMOOKCHUIATHOTO  CTHIKOB ITaHEJeH| —40 mo +70

°C. Hanecenug
TPYHTOBBIX COCA
TaBOB HE TPeOy-
ercst

Knei
THK
OpraHu4eCKUi
Oma-crocnn-11-
06, TY 6-02
775-76

Ulenta BO31yXO0
BamuTHas ['epBo
irear, TY 21-29
16-84

repMe-
KpEMHUI-

(OnHokoMMoHeHT ['epmern3anys
HBII OTBEPKAA0-CTHIKOB IaHENEH
IMiCS MaTepUaIHAPYKHBIX CTCH
Ha OCHOBE CHIIH-B CYPOBBIX
OHOBOTO Kaydy-KIMMaTHYECKUX
a. IBeTycnoBusax
BETJIBIN
3. Bo3ayxo3aluTHele JIEHTHI
eHTra u3 HeByl-OKIeiika  MexH
aHM30BAaHHOM  MaHEIbHBIX BeEpH
€3MHBI Ha OCHO-THKAJIBHBIX CTbIA
€ CHHTETHYEC-KOB M3HYTPH MPH
NX  Kay4yKOB.MOHTa)Ke€ 3JaHMI
HIupuna 180 mm,
roauHa 1,2 Mm

0,3 xr

0,3 xr

Hureppan
TeMIiepaTyp
SKCILTyaTaIlui
oT —55 mo +90
°C

Hureppan
TeMIepaTyp
SKCILTyaTaIluu
ot —40 o +80
°C. Haxkneunna-
eTCA Ha KIesX
ina KH wiy
KJICC-TePMETHKE]
51-I'-18

UlenTa repMeTH

[kneromasicst T'ep-
men-JI, TY 400-
1-165-79

[Mpodumm  monuA
BUHHJIXJIOPHI-
Here, TY 21-29-
78-82

BUpYIOIIasl caMoO-KJIehKas

HerBepaeromas To xe
JICHTA,
IyOmupoBaHHAs

C OJTHOI CTOPOHBI
HETKAHBIM  CHH-
TETHYECKHUM Ma-
repuaigom. Illu-
puna 100, 120,

200 MM;
TOJIIIMHA 3 MM

4. BogooTOolHBIC PKpaHBI
IKoMILIeKT u3Bonozamyra
IMBYX TpOQHICH-BePTUKATHHBIX
HATPABJISIFOIIUX CTHIKOB IaHEeeH]

[KaXXIbId ¥ BOHO-(3KECTKHH SKpaH)
OTOOHHOTO HKpa-
Ha TOM XKe

pu

IMM)

muHON 2850 MMHApPY>XHBIX — CTEHIpO-

IJTMHEL,

0,4 xrlHTEpBanm TEM-

IUPH- TUTyaTaluu
He 100—50 pmo +60

1 m sk-HHTepBan

paHa WTEMIIEpaTyp

2 MDIKCILUTy aTaIiH
ot —40 go +70

breii- °C

Ha-

mpas-

bstro-

OKCH
(041

neparyp

°C.
Haxkneusaetcs
mociie 06paboT
KU

TTOBEPXHOCTH
KJIEeM-TepPMETH A
koM 51-I'-18




M3TOTOBIISEMBIN X

M3  IUTACTMACCHI

Ha OCHOBE JECT-

koro IIBX. IBer

cepblit
Ulenra  amomu-{BomootOoiinbiii  To xe 1 MTo xe
HIeBas roQpUPO-PKpPaH B BHIC ITeHTHI
BaHHAas ropupoBaHHOM

IIeHTBI u3

QUTFOMIHUEBBIX

CILTABOB  MapoK

A-1, AI-1, Am,,

IAM,. [Mupuna 60

MM
Ulnct ny/lenra mupunoiiBono3ammura 0,25 xr UnTepBan
cTabmn- 85 m 110 MM,BepTHKAIBHBIX TeMIIeparyp
BUPOBAHHOTO TOJIMHOM 1,5 —CTBIKOB maHeJIEeH] JKCIUTyaTaluu
[OJINATUIIEHA 1,8 wmm. LIBeTHapyXHBIX CTeH| or —40 no +70|
BBICOKOTO  JaB-{UCpHBIA (TmOKwmif 2KpaH) °C
menust), TOCT]
16337-77*
UIuct u3 wactuu-Ylenta mmpunoiTo xe 0,16 xr To xe
HO BcmeHeHHOro8S u 110 MM
cTabunusupo-  [ronmuHou 1,5 —
BagHOro moim4{l,8 wmm. IlBer

bruneHa, TY II-
¥2-71

UEPHBII

IPe3nHOBBIN JUCT,

OCT 7338-77*

IPe3anHOBEIN JHCT,
rOCT 7338-77*

Ulenta mmpuHoitBogo3anura
85 m 110 MM,BepTHKAIBHBIX
TOIIMHOM 1,5 —CTBIKOB maHEJIEH]
1,8 Mmm HapyXHbIX CTEH
(TmOKwMif 2KpaH)
5. BomooTtBomsmme dapTyku
UInct u3 arMo-BomooTrBomsmimii
cepocroiikoit  dapTyk I

0,16 xr nTepBan
TeMIeparyp
9KCIITyaTaluH
ot —40 o +60
°C

a3mep HaxneuBaetcst
20 X Ha KjIeAX THIIA

[PE3UHBI  TONUIM-CTHIKOB OTKpBEITO220 MMKH Ha BepxHue
HO# 1,5 — 2 MM TO 51 rpaHu TaHenel|
JPEHUPOBAHHOTO B MECTax Iepe-
THTA CEUeHHs] BepTHH
KaJIbHOTO M TO-
PH30HTAIBHOTO
CTBIKOB
[Donbrousod, IPynonnsiid mate-To xe To xke HakieuBaercs
COCT 20429-84 |puan u3 TOHKOM Ha  PE3NHOOM
pudIeHol ¢Goib- TYMHBIX
M, IOKPBITOH C MAacTHKax
OIHOM  CTOPOHBI
ClIoeEM  pe3HHO-
OUTYMHOTO
BSKYIIETO
6. 'pyHTOBOYHBIE U KJIESIIHE COCTABHI
["epmeTuk OnHoxoMIioHeH- OTrpyHTOBKa 0,4 xr HWnuTepBan
BBICBIXAIOMINN  [THBIM COCTaB HACTBHIKYEMBIX TeMIIEpaTyp
51-T-18, TVYlocHoBe NMBUHMI-TIOBEPXHOCTEN 3KCILIyaTaluu
KM00-1-137-78 CTUPOIBHOTO OETOHHBIX or —70 mo +70
TEpPMODIIACTO-  TAHENEH HapyX- °C

[JIaCTa B PaCTBO-HbBIX CTCH B 3a-

NTCJIC BOJCKHX YyCIIOBH




MMPUKJICUBAA

AX;
HHE BO3/lyXO-]
3aIIUTHBIX JICHT
CocraB marekc-{OxHOKOMMIOHEH- [[HapododHoe 0,3 kr [MHTEpBaN
HBIII TPYHTOBOY-THBIH COCTaB HAOKPBHITHE  CThI- [remMIeparyp
Helli  JICT-905,/0cHOBE  naTeKCAKyEeMBIX MOBEPX- PKCILIyaTaluu
TY 400-1-209-80m OyTHiKay4yKaHOCTEH ot —50 1o +50)
[{BeT cepnlit (0ETOHHBIX °C
[TaHesIeld HapyX-
HBIX CTEH B 3a-
OJICKHX yCIIOBH-
X TpU MIPUMEHE-
UM OTKPBITHIX
CTHIKOB
MacTtuku — kies-{Bs3kue OrpyHTOBKa 0,2 xr
Iye KaydyKOBBIGOIHOKOM- CTBIKYEMBIX
KH-2 wu KH-3,ioHeHTHBIE Tac+IOBEPXHOCTEH
FOCT 24064-80 [rooOpa3Hble COC-{OETOHHBIX
TaBbl Ha OCHOBeE[IAHENEH HapyX-
XJIODOTIPEHOBOIO [HBIX CTEH B 3a-
[kaydyka B pacT-BOJCKHX YCIIOBHH
BOpHUTEIIE X, TpUKIEHUBa-
HIIE BOJOOTBOJIS
mux (apTyKoB U
mpoknanok IIPI]
MpU  yCTPOMCTBE
BO3TYXO3aIHTHI
[Mpaiimep  141-[Ipo3paunas OrpyHTOBKa 0,2 xr |Hanocutcs
50, TV 6-02pkuaKocTh JKel-rpaHeidl maHenel [KHCTBIO Wiy
983-75 TOBATOr0  IIBETAlepe]; HaHECEHU- HaOpBI3roM
min OecuBeTHast |eM  T'epMETHKY
[Dnactocun 11-06
CoctaB rpyHTO-OnHOKOMIOHEH- [OTpYHTOBKA 0,3 xr [Hanocutcs
BOUHBIN MOJTHBIM CcOCTaB HarpaHel maHeslel [KHCTBIO
HETBEPACIOLIUE [OCHOBE B 3aBOJCKHX
mactuku JICT-HtarekcoB. L[BetycnoBusx mepe|
TY 21-29-128-87/cBeTno-6exeBbIii [HaHECEHHEM
HETBEP ICIOIINX
MacTHK




