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1. TpeGoBaHusI K BBINOJTHEHUIO IIPOEKTA
1.1 CocraB npoekTa 1 TpeOOBAHUS K UCIIOJTHEHUIO

1.1.1. I'padmueckasi 4acTh MPOEKTa COCTOUT U3 ABYX JUCTOB (hopmata Al (popmar
594x841 mm). [1o coryacoBaHuIO ¢ peroiaBaTesieM, BEAyIIUM MTPOEKT, KOJTUYECTBO JIMCTOB
MOYET OBbITh COKPAILICHO WM YBEJINYEHO.

1.1.2. YepTexu, cxeMbl U TaOJIUIIBI TOJDKHBI OBITh BBIIIOJIHEHBI KapaHAAIOM YETKO U
akkypatHo B cootBeTcTBUH ¢ TpeboBanusmu ECKJI (I'OCT 2.301-68 u ap.).

1.1.3. Tak Kak 4epTeKu MPOCKTa BHITOJIHSIIOTCS HE B TMOJHOM 00BEME M 0Oe3 nera-
JMPOBOK, TO pa3pelIaeTcs He MpuiaraTh Ceurn(uKaui K JIMCTaM.

1.1.4. B niensix oGerdeHust MpoOBEPKH PacYETOB U MIPABUILHOCTH TIPOSKTHUPOBAHUS KO-
CBIHOK Pacu€THYIO JUIMHY IIBOB MO MEpPYy U OOYIIKY Yrojka Ha 4epTe)kKaX CBAPHBIX Y3JIOB
00s13aTeIbHO 0003HAYUTh KPY>KKOM D1,5-2 MM, IPOCTABISIEMbIM B KOHIIE PACUETHOM JJTUHBI
IIBa, MPUKPETUISIOLIETO YTOJIOK K KOCBIHKE (CM. pHC. 6).

1.1.5. K nmpoexTy npuiaraeTcsi HOSCHUTEIbHAS 3allMCKa, B IEYaTHOM BHJIE, JIMOO HaMM-
CaHHas 4€TKO U pa300pyMBO OT pyKu. B 3ammcke npUBOASTCSA M MOSICHSIOTCS BCE PACUETHI,
C/I€JIaHHBIE MTPU MTPOEKTUPOBAHHH.

1.1.6. ITpu pacuére WM ONMUCAHUU Y3JIOB B 3aIMCKE OOS3aTENIbHO BbIUEPUMBATH BCE
pacu€THBIE CXEMBI YCWINH, 3CKHU3bI y3710B. CeYeHHs 37IEMEHTOB, BXOSIIMX B y3€Jl, JOJKHBI
OBITH SICHBI U3 3CKHU3a (JAaTh CEYEHUS WIM 0003HAUUTh UX YCJIOBHO C YKAa3aHUEM Pa3MEpOB
AIIEMEHTOB CeUeHHUsI, HarpuMmep: 75x75x6).

1.1.7. B 3anucke npuBOAXTCS CIIMCOK MCIIOJIb30BAaHHOM JIMTEPATyphl. B TekcTe 3anucku
JOJKHBI OBITh CCBUTKU Ha JIMTEPATypHbIE HCTOUHUKH.

1.2. ITocsienoBaTeJIbHOCTDH BHINIOJIHEHUS MIPOCKTA

1.2.1. BeiOupaetcs Tun ¢pepmbl U MaTepuai MOKPHITHA (B 3aBUCUMOCTH OT Ha3HAYCHHUS
3MaHus, cM. 1.1 2.1.; 2.2)).

1.2.2. B 3aBUCMMOCTH OT MaTepualia HOKPBITHS ONpPEAeseTcs YKIOH KpoBiM (cM. 2.1.)
U JUTMHA TaHeNu BepxHero mosica (pepmbl. [Ipu MOKpHITHN KpyTHOMAHEIFHBIMU Kene300e-
TOHHBIMU TUTUTaMU (TIPOMBIIICHHBIE 3/IaHNs) IJIMHA TTaHEIeH COOTBETCTBYET IIMPHHE TUTUT
u cocrasisieT 1,5 m16o 3 M, cunTast 0 TOPU30HTANH.

1.2.3. Onpenensercst BbicoTa epMbl B KOHBKE (CM. 2.3).

1.2.4. BeiOupaetcs Tun peméTku (pepMsl (Jale BCTPEYaeTcsl TPEYTroyibHas peméTKa co
CTOMKaMHM, peke — pacKocHasi) (cm. 1 2.5).

1.2.5 . OnpenenstoTcst Harpy3Ky, MPUKIIAAbIBAEMbIE K BEPXHUM y3J1aM (epMbl (CM. .
2.8).

1.2.6. Ha nepBom unmcre ueprexxa cieBa BBepxy B Macmrtade 1:40+1:100 BbI-
yepunBaercs cxema (pepmbl. Ha y3nax ¢epmbl cTpossT B Maciitade y3noBbie Harpy3ku. Eciu
NEepeKphITHE 1I€Xa JBYCKaTHOE, TO BPEMEHHbIE HAarpy3Kd IpHjaraTb TOJBKO K OJIHOHM,
HarpuMep, K JIeBOM MONOBUHE (PepMbl. Y CIOBHO MOCTOSIHHBIE HAarpy3KH OT COOCTBEHHOTO
BECa METAJUIOKOHCTPYKIMHA TMEpeKpbITHs Mpujarath K y3iaaM BepxHero mosica. Ha cxeme
(pepMBbI HAITUCHIBAIOT FEOMETPUUYECKHE Pa3Mephl cTepkHel B MM. (Pa3mepsl nmoamucats 0e3
BBIHOCHBIX M Pa3MEPHBIX JIUHUM).



1.2.7. Onpenenstor pacy€THble YCUIUSl B CTEPXKHAX (PEPMbI U OTMIOPHBIE PEAKIUH  OT
MOCTOSIHHBIX M BPEMEHHBIX HArpy30K, KOTOPbIE OMNPEACNSIOT C TOMOIIBI0 MPOrpamMMbl
«Depmay, 3anoxxkeHHo B OBM. HMcxoaHbIMM TaHHBIMM JIs1 pacyéTa YCWIMNA B CTEPIKHSIX
(bepMbl SBISIIOTCS: YCWJIMS OT MOCTOSIHHBIX HArpy3oK, KOTOpbIE MPUKIAABIBAIOT KO BCEM
BEPXHUM y3i1aM (hepMbl; BpEMEHHBIC HArpy3KH MPHUKIAJIBIBAIOT TOJBKO K BEPXHUM Yy3JIam
neBoit yactu pepmel. [lomydeHHbIE pe3yIbTaThl 3aHOCST B TAOIUILY 2.

1.2.8. [IpoekTupytoT pacroiioKeHUE CBSI3€H, BHIOMPAIOT THUITBI PEIIETKH T KaKI0TO
U3 PSIIOB BEPTUKAIBHBIX CBSA3EH.

B HmwxkHelt gactu mepBoro ymcra, o0brdHO B MaciiTade 1:200; 1:250, BeruepunBarOT
CXEMBbl PACIOJIOKEHHUS CBSI3CU: MJIAH CBSI3€H 10 BEPXHEMY U HIDKHEMY IosicaM, pa3pesbl,
MOKA3bIBAIOIIUE PSAJIbI BEPTUKAIBHBIX CBSI3EH.

1.2.9. BeibuparoT TommuHy GpacoHOK (KOCBIHOK) (pepMbI (Tabi1. 6).

1.2.10. PaccuuthiBatoT ceuenus crep:kHeil ¢pepmsl (2.10). PacuéTHbie ceueHus 3aHOCST
B TaOUILy 2.

1.2.11. PaccuntbiBatoT o rMOKOCTH CEUYEHHUsI CTEpKHEW cBs3el. PaccumTaHHble ceve-
HUS 3aHOCST B TaOJMILy 3.

1.2.12. TIpoBoadT yHU(UKALMIO CEYEHU, MPUHSITHIX AJS MEPEKPBITUSA. YHUPUIUPO-
BaHHBIE CEYEHUS BHOCAT B TAOIMILY 2.

1.2.14. PaccuuThIBaIOT IIBBI, KPEMSIIIUE CTOMKH U PACKOCHI K (DACOHKAM.

1.2.15. PaccuuThIBarOT MIBBI, KPETISIIIIME MOHTAKHbBIEC HAKIIAIKH.

1.2.16. PaccuuthiBaloT IUIOIa[b OMOpPHOW IUMTHL. Ha3HauaroT pasmepbl W pac-
MIOJIOKEHUE OTBEPCTUM T10]] aHKEPHBIE OOJITHI.

1.2.17. PaccuuThIBAIOT LIBBI, KPETISIIUE ONOPHYIO (hacOHKY U pEOpa K OMOPHOM ILTUTE.

1.2.18. Ompenenstor HEOOXO0AUMOE KOJIUYECTBO «CyXapei» B PACTSHYTHIX U CKAThIX
CTepKHSIX epM, (poHape, cBs3el (NS CTEp>KHEH, COCTOSIINX U3 TTAPHBIX YTOJIKOB).

1.2.19. BeruepunBaroT BrOpoit muct (popmar Al). Ha 3ToM nmcte momemaroT oommid
BUJ (pepMbI B COBMEIIEHHOM MaciTabe: OCeBbIC JTMHUN BBIUEPUUBAIOTCS B OJHOM M3 Mac-
mraboB 1:25, 1:50, 1:75, 1:100, a cTep>kHH ¥ KOCBIHKH BBIYEPUMBAIOTCS B O0JIee KPYITHOM
(1:10, 1:20) macmrabe, obecneunBaroieM HArAHOCTh. OcTaBIIeecs MECTO 3aHUMArOT
YepTekaMu y3710B (hepMbI, TIPOSKTUPOBAHUE KOTOPHIX 3a7aHO PYKOBOJMTENEM. Y3IIbI BBI-
4yepunBaroT B Macmrabe 1:5.

1.2.21. Odopmsiercsi TIOSICHATENIbHAS 3aIllMCKA. 3alUCKa JODKHA OBITh B NIEYaTHOM
BUJIE, TMOO0 HamKcaHa YETKO, C paciim(poBKOr OYKBEHHBIX 0003HaUYCHUN (HOpMYIIL.



2. ®epmbl
2.1. O0uIne MoJI0KEeHHU A

2.1.1. B mepekphITHUSIX MPOMBINIICHHBIX 3[IaHUA TMPUMEHSIOT CTPOIMIbHBIC (DepMbI
CIIEIYIOIUX THIIOB (CM. puc. 1):

a) moymroHanbHbie epmbl ¢ TiosioruMm (i < 1/5) u kpyTeiM (1 > 1/5) yKIOHOM BEpXHETO
nosica. Croma OTHOCATCS W (epMbl C TApAUICITBHBIME TOSICAaMH, HAKJIOHHBIMU JIUOO TO-
PU30OHTATBHBIMH TTOSICAMHU.

®epmbl ¢ TOPU3OHTATIBHBIMU NOSICAMU IIPUMEHSFOTCS IS 3IaHUN C TUIOCKOM KPOBJIEH
Y KaK MOACTPOIMIbHBIE (DepPMBI.

0) TpeyrosibHble (epMbl — C MPSMBIM HIDKHHAM TIOSICOM M TPEYTOJIbHBIC C 3aTSKKOM.
Pa3HOBUIHOCTBIO TPEYTONBHBIX (hepM SBISTIOTCS (PepMBI C ITEPETOMOM HIKHETO TI0sICa, Pe-
KOMCH]TyeMBbIE JJIs 3IaHUI C TIOJIBECHBIM ITOTOJIKOM. TpeyroyibHbIe (epMbI C TIPSIMBIM HIK-
HUM TIOSICOM UMEIOT KPYTOH YKJIOH BEPXHETO T0sICa, TaK KaK YTOJI MEKITY BEPXHUM M HUK-
HUM TI0SICOM HE MOXKET ObITh cenaH MeHbiie 20° (mpu yriax meHsblne 20° TpyaHO CKOH-
CTpYHMpOBATh MPOYHBIN onopHbIN y3ein). Ha puc. 1 aiis pa3Hbix TUIIOB (pepM yKa3aHbl npeze-
JIbl OTHOIIICHUS BBICOTHI /2 (PepMBI B KOHBKE K JJTMHE hepMbl L, TpH KOTOPBIX (hepMbl UMEIOT
JOCTATOYHYIO KECTKOCTH (T.€. TapaHTUPYETCs, YTO MPOTUO OT HArpy30K HE MPEBBIIIACT
1/250 mponéra dhepmsr).

2.1.2. BeiOop THMa CTpONUIbHOM (PepMbl OIpeaensieTcs: yKIOHOM KpoBiu. TpeOyeMblii
YKJIOH 3aBHCHUT OT MaTepHralia KpOBJIH:

a) PYJIOHHBIC MaTEPHAJIBI TIO KETIE300€TOHHBIM TUTUTaM

1=1/8+1/12 (La=7+5°);

0) KpOBeJIbHOE Keje30 Mo TéCy (11 OOIIECTBEHHBIX 3aHHI)

1=1/4+1/5 (Lo=14+11°);

B) acOOIIEMEHTHBIE BOJTHUCTHIC JINCTHI

1=1/4+1/7 (Lo=15+8°);

I') yepenuia

Zo=30°.

2.1.3. Comnpspkenue ¢GepM C KOJOHHAMHU MOXET OBITh IIAPHUPHBIM WA KECTKHM.
XKéctroe (paMHOE) COTPSKEHUE MOXKET MPUMEHSTHCS B 3JaHUAX C METATTMYECKUMHU KOJIOH-
Hamu. B 37aHMAX CO CMEIIaHHBIM KapkacoM (KOJIOHHBI KeNie300€TOHHBIE) MPUMEHSIOT
TOJILKO IIApHUPHOE onupaHue ¢pepm. B 1aHHOM yueOHOM MPOEKTE PEKOMEH]IyeTCsl puMe-
HSITh TOJIKO CTAaTHUYECKH OIpeIeuMble (hepMbl C IIAPHUPHBIM OMHPAHUEM HA KOJIOHHHBI.

2.1.4. Onopsl hepm npu nofi€Tax A0 36 M clieayeT MPOSKTUPOBATH HEMOIBUKHBIMH.

2.1.5. Pa30uBKa Ha OTIPABOYHBIC JIEMEHTHI (pajy BO3MOXKHOCTH TIEPEBO3KH TIO JKe-
JIE3HOM JTopore) HeoOxoauMa Tipu He Gepmbl cBbiiie 17,5 M. O0bdHO depMy pazouBaroT
Ha 2 OTIPABOYHBIX AJIEMEHTa C MOHTAXHBIM CTHIKOM MO cepenuHe. (JlomomHutensHO 00
ITOM CM. MOHTQKHBIE CTBIKH).

2.2. BoiGop Tuna ¢pepmbi

Vkii0H BCPXHCTI'O IT0ACA, KdK OBLIO CKa3aHO BBIIIC, 3aBUCUT OT MaTCpHaJia KPOBJIH. Ma-
TCpUAJl KPOBJIU BBI6I/IpaCTC$I B 3aBHCHUMOCTH OT HA3HA4YCHUA 3OaHU. O)IHOBTa)KHBIC Ipo-



MBIIIUICHHBIE 3/1aHUS, HE UMEIOIIHNE MOABECHOT0O MOTOJIKA, JOJHKHBI UMETh TEITYIO KPOBITIO,
uX OOBIYHO TOKPBIBAIOT KeJIE300€TOHHBIMU TUIMTAMHU, WUMEIOUMMH CJION  yTeIUTUTeNs
(06bryHO 3TO TIeHOOEeTOH). TommuHa ciost yrerumtenst oT 60 1o 120 MM — pa3Hast Jyist pas-
HBIX KIIMMAaTUYeCKUX 30H. [IUThI OKPHIBAIOT PYJIOHHBIMU MaTepuaiaMu (1o acqaibTOBOM
cTskke). Takue KpoBiIM JTOJDKHBI UMETh YKJIOH 1/8+1/12. Tlpu TakoM yKIJIOHE AJ1s1 IIPOMBIIII-
JICHHBIX 37ITaHUIA O€3 IMOABECHOTO MOTOJIKA TOJITCS TOIBKO MOJMTOHAIBbHBIE (hepMbl. OOBIYHO
OepyT ykiIoH Ommxke K 1/12, 9To TO3BOJISIET MPU MEHBITIEH BBHICOTE B KOHBKE MUMETh JIOCTa-
TOYHYIO BBICOTY (pepMbI B OIOPHOM ceueHuM. Kak mpaBuiio, i [eXOB UCHOJIb3YIOT MOJH-
TOHAJIbHBIEC WK MaHCAPAHbBIE (PEPMBI.

2.3. BoicoTa pepmbl

2.3.1. PacuétHas BeicOTa (pepMbl /1 B KOHBKE (TI0 OCSIM JIEMEHTOB Ha CXeMe) He JJOJKHA
npeBbIIaTh 3,8 M ¢ TeM, YTOOBI TIOJTHAsI BBICOTA (C YYETOM pa3MepoB CTEpKHEH U BBICTYTIA-
IOINX KOCBIHOK) HE BBIXOMJIA 32 TIPEIEIIbI KEIE3HOI0POKHOT0 rabapura 3,9 M.

2.3.2. Ecnu nyiuHa hepmbl TakoBa, YTO JAKe MPH MPEACTHHO JOITyCTUMOM OTHOIICHUH
h/L (1/9 nnst monmuronanbrHoi depmbl U 1/10 1t hepM ¢ apasuieTbHBIMU TOSCAMU) BBICOTA
dbepMBbI /1 BBIXOJUT 3a MPENEibl JKeJIe3HOJOPOKHOTO TradapuTa, MPUXOIUTCS UATH HA U3rO-
TOBJICHHE (pepMbI HA MECTE€ MOHTa)ka WJIM Ha pa3douBKY (epMbI (C MOMOIIBI0 MOHTAKHBIX
CTBIKOB) Ha rabapUTHBIE CEKIIMU C BHICOTON MeHee 3,9 M.

2.3.3. XKenatenbHO, 4TOOBI BbIicOTa (hepMBbI Ha OMOPE /oy IS MOJUTOHAIBHBIX (hepM
ob1a B ipenenax 1/11+1/15 nnvnbl pepMbl. /oy BBIYUCIISAETCS 10 MIPUHATON BHICOTE B KOHB-
K€ Y IPUHATOMY YKIIOHY MOSICOB M OKpYIJIsieTCsl ¢ TOUHOCTHIO A0 100 Mm. CtanaapTHOM 1ist
nexoB B Poccunu siBnsercst Beicota 2200 mm. Eif cOOTBETCTBYET CTaHAAapTHBIN HAOOP OKOH-
HBIX [1EPEIUIETOB.

2.4. JInuHa naHeJ M BEPXHero nosica

[Ipy MOKpHITUM TUIMTaMU  JJWMHA d TIAHEIWM BEPXHEro Imosica JOJKHA COo-
OTBETCTBOBATh IIMPUHE NPHUHATHIX IUVIUT. Tak KaKk B MEPEKPBITUAX C INIMTAMH TOSIC UMEET
MaJiblii YKJIOH, TO paBHOHM 1,5 win 3 M OepyT rOpU3OHTAIBHYIO MPOEKIUIO MaHenu. Mc-
TUHHAS JIJTHHA MMaHEH TI0 OCH BEPXHETO IMOosca MOJIy4aeTcss HECKOJIbKO OOJIbIIIEH, TaK YTO
IJTUTHl YCTAHABJIMBAIOTCS ¢ HEKOTOPBIM 3a30pOM (UTO yAOOHO, TaK KaK MHAa4e CBapHBIE
IIBBI, KPEMAIIUe IUIUTY K mnoscam ¢epM, Memaau Obl TOYHOW YKJIaJKe CIACAYIOeH TIIu-
ThI). [lociie yKIIagKku TUIMT 3a30pbl MEKy HUMHU 3a/I€JIbIBAIOTCS [IEMEHTHBIMU PacTBOpa-
MH.

2.5. Boi0op Tuna pemérku pepm

2.5.1. Tpu tTuna pemérku hepM n300pakeHbl Ha puc. 2.

2.5.2. Ilpenensl ONTUMANBHBIX YTIIOB HAKJIOHA PACKOCOB K HIKHEMY TMOSICY O° TPHU-
BeZieHbI Ha puc. 2. OTKIOHEHHE OT ONTUMAJBHBIX YIJIOB HakiIoHA 0 10° B OONBIIYIO H
MEHBIIIYIO CTOPOHY HE3HAUMTENBHO yXyAIIaeT paboTy packocoB. OTKIOHEHUE OT OMNTH-
MaJbHOTO yria Oosee yeM Ha 10° He pekOMeHayeTCs, Tak KaK yXyJIIaeT paboTy packo-
COB, BEJIET K MEPErPy3y UX U 3aTPYIHSAET KOHCTPYUPOBAHUE Y3JIOB.
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Puc. 1. CxembI CTpOMMIIBHBIX (PepM:

a — TpeyToJyibHas; O — TPEYTOJIbHAS C 3aTSDKKOM; B — TPEYTOJIbHAS C TIEPETIOMOM HIKHE-
o Tmosica; T, 1, €, X, 3, U, K, J1 — TOJIMTOHAJIbHBIC; 1] — MAaHCAP/HAS; €, 3, U — OJJHOCKATHBIC; K,
3, K — TIOJIMTOHAJIbHBIE C TIAPAJUICIIbHBIMU TIOSICAMU; 3, U — HAKJIOHHBIC; K, J1 - TOJIUTOHAIb-
HbIE (PepPMBI C KPYTHIM YKIIOHOM BEPXHETO TOsICa.

Jlns dbepm ¢ mapaienbHbIMU TIosicaMu (K, 3, K, J1) goryckaercst A/L no 1/7  (kak uc-
kioueHue, 10 1/100).



2.5.3. TpeyroabpHas peméTka (puc. 2, a) IpuMeHseTcs peaKo (0ObIYHO BO BTOPOCTE-
MEHHBIX M BCIIOMoOTraTelbHbIX Gpepmax). HemoctaTku 3To# peméTKu:

1) MHoro cxaThix packocoB. 2) [lanenu ckatoro BEpXHEro Mosica U pacTsHYTOIrO
HUKHETO Tosica UMEIOT OJIMHAKOBYIO JUIMHY. 3) BepTukanbHble cBsi3u (Kpome CBA3€H 1Mo
TopuaM Gepm) — He BepTUKaIbHBL. OHU XykKe paboTaloT U XyKEe CMOTPATCS.

2.5.4. TpeyromnbHas pemérka co cToWkamu (puc. 2, 0) — OCHOBHOM THI PEMIETKA
CTPONUIBHBIX PepM; €€ TOCTOMHCTBO B TOM, YTO TTAHEIN BEPXHETO CKATOTO TOsiCa BJBOE
KOpOUe, UeM Y HIXKHETO, pacTsaHyToro. Hemocratku: 1) MHOTO CKaTbIX paCKOCOB; 2) MHO-
T'O Y3JIOB, TJI€ CXOJSTCS 5 CTEP)KHEH; a TaKhe Y3JIbl TPEOYIOT OOIBIINX KOCBIHOK, OCOOCH-
HO JIJISL Pa3MEIIEHUs CKATBIX CTEPKHEH, UMEIOIINUX OOJBIITNE CEUCHHUS.

Puc. 2. Tunsl pemérku dhepm:

a - TpeyToJIbHAs a =45+ 50
0 — TpeyroJyibHas co cTokamu o =45 + 50%
B — PACKOCHas a=35+50°

2.5.5. PackocHas pemérka n3oOpakeHa Ha puc. 2, B. HampaBieHue packocoB B Helt
BbIOpaHO Tak, 4TOObI BCE PACKOCHI MOJI JEMCTBUEM MOCTOSIHHBIX HArPY30K PadOTaIN TOJIBKO
Ha pacTsbKEHUE. DTO IOCTUTAETCS TIPY NPAaBUILHOM BBIOOpE MECTa IIEpEMEHBI  HAIpaBJICHUS
PacKkocoB (y OIOp PACKOCHI HUCXOSILME; HAPABIECHUE PACKOCOB NU3MEHSIETCS] IPUMEPHO Ha
paccrostauu 1/4L ot omop /i ABYCKAaTHBIX (hepM U TIocepeInHe OAHOCKATHBIX). Ecim mosy-
YUJIM C)KaThIi PACKOC B MECTE€ CMEHBI HANpaBICHUS PACKOCOB, TO HAaJO0 MECTO CMEHBI
HaIpaBJICHUsI CMECTUTH B CTOPOHY Ha OJIHY MaHENb Iosica. B pemérke 3Toro Tvna ecTb OAUH
WK J1Ba y37a ¢ 5 crepxkHsamMu. Ho KoHCTpyrpoBaTh UX MPOCTO, MO0 00a packoca B 3TOM y3Iie
pacTsiHyThIe U ciabo HarpyxeHbl. [103ToMy cedeHust X HEBEJMKH, a JJIsl KpEIUIeHHs! TpeOy-
€TCs MaJIO CBAPOYHBIX IIBOB. Halle 3TOT THUI PEIIETKH BCTPEYAETCS B MEPEKPBITHAX C IPO-
TOHAMH, HO €r0 MOXKHO YCHEIIHO MPUMEHATh U B MEPEKPHITUIX C KPYIMHOMAHEIbHBIMU XKe-
J1€300€TOHHBIMU ITUTaMHU (OECIIPOTOHHBIX ).

2.5.6. HampapyieHue OMOPHOro packoca (HUCXOMASIIUNA WU BOCXOJISIIHUI) 3aBUCUT OT
NPUHATOTO TUINA PEIIETKU (17151 PACKOCHOW — BCErja HUCXOALIMIA), OT BBIOOPA CXEMBI CBA-



3ell (TOPU3OHTAIBHBIX U BEPTUKAIBHBIX) U OT TOTO, HY>KHO JI1 UMETh CTOMKY IO/ KOHBKOM
(B cepenune gepmbl). C TOUKHM 3peHUS] MPOSKTUPOBAHUS U pacdy€Ta BOCXOJSAIINA U HUCXO-
JAIIANA packoc paBHO3HAYHbI. OJTHAKO HA MPAKTUKE KOHCTPYKIHS OMOPHOTO Y371 C BOCXO-
JSIIAM PaCKOCOM BCTPEYAETCs Yallle.

2.6. lllar ¢pepm, TeMnepaTypHbI€ OTCEKH

2.6.1 CrangaptHeiii mar ¢gepm s TPOMBINIUICHHBIX 371aHui 6; 12 M. B manHom
y4eOHOM MTPOEKTE PEKOMEHIYETCsl UCIIOJIb30BaTh IIar 6 M.

2.6.2. UtoOb1 o0ecrednuTh CBOOOTHOE PACIIMPEHUE U CKATUE KOHCTPYKIIMHN 3/aHUs
1exa Npyu U3MEHEHUH TEMIIEpATyphl, IPU JJIMHE 1exa cBbilie 60 M KelaTeabHO, a IPU
e cBbiire 100 M 06s13aTenbHO pa30ouBaTh €ro Ha TeMIIEpaTypPHBbIE OTCEKH, KaXK/bIM U3
KOTOPBIX MOXKET PACHIUPATHCS WM CKUMATBCS CaMOCTOSITEIbHO. J[JInHa TeMnepaTypHOro
otceka 60100 m. Kpaiinue pepMbl CMEKHBIX OTCEKOB OMUPAIOTCS HA CAMOCTOSITEIbHBIE
KOJIOHHBI. PaccTostHue Mex Iy po0JIbHBIMU OCsiMU ATHX (hepM 00b19HO0 400 MM.

2.7. OnpenesieHne y3J0BbIX HATPY30K

2.7.1. Harpy3ku Ha ¢epMbl NpuiararoTcsl TOJIbKO K y3naM. Harpysku oT cobcT-
BEHHOTI'0 Beca METAJUIOKOHCTPYKIHM YCIIOBHO MPUIIAraroT K y3J1aMm BepxHero nosica. K y3-
JaM HIDKHETO MOosica MPUIaraloT TOJbKO HArpy3Kd OT MOJBECHOTO MOTOJKA (E€Cu OH
€CTh) M OT IMOJBECHOr0 TPAHCIIOPTa, €CM OH KpenuTcs K gepmam. [lns onpeneneHus
pPacUYE€THBIX HArpy30K HEOOXOAUMO 3HATh: BEC KPOBJIH (CM. MPUIIOKEHHE KPOBEJIbHBIE Ma-
TepHualbl), COOCTBEHHBIM BEC METAJUIOKOHCTPYKIUK (cM. Tabi. 1), Bec Jitojeil, CHErOBYIO
Harpy3Ky M T.1.), 3a7aBaeMbIX Ha 1 M%. Onpenensior IIomaib, moaIepKUBAEMYI0 IaH-
HBIM Y3JIOM BEpPXHEro TMosca U Harpy3Ky Ha 3Ty IUIOUIa/ib CUMUTAIOT, MPUIOKEHHON K
ATOMY y3Iy.

2.7.2. I'panuIpl rpy30BOM IUIOMIAIKKA ISl TaHHOTO y37a BAOJb (PepMbl — IO TO-
JIOBUHE PAaCCTOSHUS /10 COCETHETo y3Jia B 00e CTOPOHBI OT JAaHHOTO, a BAOJb liexXa — IO
MIOJIOBUHE PACCTOSIHUSI 0 y371a coceqHel (epMbl — B KaXAyl0 CTOpOHY (T.e. 2 pa3a 1o
noyioBuHe 1iara ¢epm). Takum oOpa3om, Harpy3Kka Ha KpaitHue y3ibl GpepM OyneT MeHb-
1€, 4YeM Ha IPOMEXKYTOUYHBIE.

Jlnst xpaitHuX pepM TeMIiepaTypHOTO OTCEeKa M i (DepMbl, OTCTOSIICH MEHee ueM
Ha MOJIHBIN 1Iar OT TOPLEBOW CTEHBI 11€Xa, (paKTHYecKas Harpy3ka Ha y3Jbl MEHbIIE, YeM
y octasibHbIX (hepM. Ho ocoboro pacuéra mis atux pepm He nenarot. Bee pepmbl nepe-
KPBITHS OJMHAKOBBIC, PACCUUTHIBAIOT HA MOJHYIO HArpy3Ky.

2.7.3. Harpy3ku pa3aeinstorcs Ha:

A. IlocTosHHbBIE

a) BEC KPOBJIU C yTEIIUTEIEM (CM. MIPUIIOKEHHE);

0) cOOCTBEHHBIN BEC METANIOKOHCTPYKIIMI TepeKpbIThs (depM, CBs3EH, U T.J. CM.
Tabm. 1);

b. BpemeHHnbie

a) cHerosas Harpyska (yCJIOBHO cloi cHera B 1 ¢cm Ha 1 M? Becut 1 Kr), TommuuHa
CHETOBOT'0 MOKPOBAa MPOEKTAHTY 3a1aéTrcs, Tubo e€ OepyT B 3aBUCUMOCTU OT reorpadu-
YECKOM 30HBI, I[I€ PACIIONIOKEHO MPOEKTUPYEMOE 3/1AHHE.
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0) Bec mojeit (yCIoBHBIN Bec 4yenoBeka ¢ nHCTpyMeHToM IpuHat 100 kr). Ha kax-
JbI y3en dhepMbl TpuHUMAIOT 2-4 yenoBeka. Ha kpalinue y3ibl 6epyT 1-2 yenoBeka;

B) BeTep (CUMTAETCH, UTO IIPU yKIOHE KpoBiu MeHee 30° BeTep He OKa3bIBaeT JaBJie-
HUSl Ha KPOBJIIO, U €r0 B pacuéTe epM HE YUUTHIBAIOT).

2.8. OnpenesieHue pac4€THBIX YCHJIMA B CTEPKHAX epMbl

2.8.1. Ycwusa B cTepXHSX (epMbl ONPENENAIOT ¢ MOMOIIbI0 nporpammbl «DEP-
MAY.

2.8.2. Ucxonuoit mHpoOpManmen misi pacyéTa YCUINM B CTEPXKHIX (DEpMBI CITyKat
CJIETyIOIIUE TaHHbIE:

a) Tur (pepMmsl;

0) YKJIOH BepXHero mnosica (hepMbl;

B) TUII PELLIETKH;

T') BbICOTa (pepMBbI Ha OTIOpE.

Ucnonb3ys 3tu nanHble DBM BbluepuMBaeT 3aAyMaHHYIO) KOHCTPYKUHUIO (EpPMBI,
MIOCJIE YETo K y3JlaM BEPXHEro nosica pepMbl MPUKIAABIBAIOT Y3JIOBbIE HATPY3KH.

Bpemennble Harpy3ku (CHer, JIIOJIM) MPUKIAIBIBAIOT TOJIBKO K OJHOM (JIEBOH) mO-
JoBUHE ABYcKaTHOM ¢epmbl. [locne Haxkatus kHomku «Pacy€ry» Ha sKpaHe auCIIes Mo-
SBJISIIOTCS BEJIMYMHA YCUJIMSI B KaXKJIOM CTEep:KHE (epMbl U ero JummHa. PactaruBatomue
YCWJIMS 3aIIMCBIBAIOT CO 3HAKOM IUIIOC, COKMMAIOLIME — CO 3HAKOM MUHYC. Bce nosydeH-
HBIE pe3yJIbTaThl pacuéTa HEOOXO0AUMO 3anucaTh B Ta0IMILy 2.

VYcunust Bo BceX CTEP>KHIX (PepMbl OT BPEMEHHOW Harpy3Ku, MPUIIOKEHHOHN K JIEBOM
MoJIOBUHE (hepMbI, 3aHOCAT B KOJIOHKY "CHET clieBa'; KOJIOHKa "CHer cripaBa' — 3amoJHs-
eTCsl MyTEM MEePENUChIBAaHUSL HArPY3KU CTEPXKHS, CHMMETPUYHOIO JAHHOMY M3 KOJOHKHU
"cHer cnepa'. Harpy3ku B KOJOHKE '"CHEr Mo BCEMYy MNPONETY" — MOIYyYarOT CyM-
MHPOBAHUEM yCUJIMH U3 KOJIOHOK "CHeT cieBa' u "cHer cupasa'.

[TocTosiHHBIE HArpy3KW INMPUKIAIbIBAIOT KO BCEM BepXHHMM y3naMm ¢epmsl. Ilocie
Ha)KaTUsl KHOMKHU «Pacy€T» Ha 3KpaHe AUCIUIes MOSBIIAIOTCS BEIMYMHA YCUIHS B KOXKIOM
CTEpKHE (PepMbl, KOTOPbIE BOZHUKIIM B PE3YJIbTATE IEUCTBUS MOCTOSHHBIX Harpy3ok. Bee
MOJTyYEHHBIEC PEe3yJIbTaThl HEOOXOUMO 3aHECTH B TAOIHILY 2.

2.8.3. PacuétHOe ycuiine OINpeeNnsieTcsl KaK yCUIUe B JAHHOM CTEpP’KHE OT MOCTOSH-
HOW Harpy3KH, CJI0’KEHHOE C YCUJIMEM OT "cHera cieBa" wiM "cHera crpaBa' Wi ot "CcHe-
ra o Bcemy mpoJi€Ty" ¢ y4éToM 3HAKOB ycuinid. M3 TpEX MOIy4YEHHBIX COYETAaHUM YCH-
JUi B KauecTBe pacuyE€THOro OepyT Hauxymumiee (Haubosbiiee). OOBIYHO 3TO CyMMapHOE
ycuiMe, Haubospliee Mo adcomoTHOM BenuuuHe. OHaKo, ecu HauOOoNbIIUM CyMMap-
HBIM YCUJIMEM OKAa3aJOCh PACTATMBAIOLIEE, 4 CPEAN APYTUX COUETAHHUM €CTh U CKUMAKO-
niee ycuiaue (MyCcTh J1axke 04eHb HEOOBIIOe 0 aOCOMIOTHON BEIMUYMHE), TO PACUETHBIM
MOKET OKa3aThCs UMEHHO CKHMMarollee ycuine. Eciau cedeHne CTepkHsl, MPUHATOE W3
YCIIOBUSL TPENENbHON THOKOCTH A, JOIYCKAEMOM JUIs CXAThIX CTEp)KHEH, OKaKeTCs
OOJIBIIE, YEM CEUYEHHE 3TOT0 CTEP>KHSI, PACCUUTAHHOE IO PACTATMBAIOIIEH CyMMAapHOMR
Harpy3ke. B aToM citydae B KOJIOHKY "pacuéTHoe ycuine'" cHayalla BOMCBIBAIOT 00a yCH-
nust (Haripumep, +8160kr/-200xkr). [Tocne pacuéra ceueHus:, Koraa B 3alUCKe ONpeaes-
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¥, KaKO€ M3 YCWJIMNA JAEWCTBUTEIHHO OKA3aJIOCh PACUETHBIM, HEHY)KHOE YCHITUE CIIEIYET
3a4EPKHYTh.

2.8.4. 'eomeTpuueckas JjuHa [ KaXJa0ro CTEP>KHS 3aHOCUTCS B TaOUILy 2.

2.8.5. Pacu€tHas nnmuHa crepxkHed [, (mpuBenéHHas cBOOOJHAsA JJIMHA) OIpe-
JENSAETCS Ul KAXKJIOTO CTEPXKHS B TUIOCKOCTH M M3 TIOCKOCTH depMmbl. [Ipu sToM 11t mo-
SICOB CBOOO/THAS ITTMHA PaBHA PACCTOSHUIO MEXKIY 3aKpeIICHUsIMH (y3J1aMU — B TJIOCKO-
cTu (QepMbl, MPOTOHAMHU WIJIM PACTIOPKAMH, JJIS JJIUHBI — U3 TIOCKOCTH). OMOpHBIE CTOM-
KA U OIMOPHBIE PACKOCHI UMEIOT [, = [, KaK B TUIOCKOCTH, TaK U U3 TUIOCKOCTU (hEPMBI.
[Ipoune CTOWKH M PACKOChl UMEIOT B IIIOCKOCTU (PepMbl [, = 0,8/, 3a CUET YACTHUHOTO
3aIeMJIeHuUs B y3Jax (CM. TaouI. 5).

2.8.6. TommuHa KOCBIHOK BBEIOMPAETCS M0 YCHIIUIO B OTIOPHOM packoce (cM. Tabit. 6).
TonmmHa KOCBIHOK CYIIECTBEHHO BIHSET HA BETUYMHY MOMEHTA MHEPIIMH Taphl YTOIKOB
OTHOCHUTEIBHO CBOOOIHOM ocH (cM. Tabi. 10, 12 u 13).

2.8.7. Tunsl ceueHut aeMeHTOB pepm HamboJIee pacpoCcTpaHEHHbBIC TPUBEACHBI HA
puc. 3. JIis cKaThIX 2JIGMEHTOB BBIOOP THITA CEYCHHS TUKTYETCS ONMTHMAIBHBIM COOTHO-
menueM I, u I,. 3T0 0COOEHHO Ba)KHO Ui BEPXHETO MOsica, TaK Kak MpHU pacuére u3
IUIOCKOCTH (pepMbl AJIs NOSICOB A, = [;/ry, a [; MoxeT ObITh B npenenax (1+4)d, rne d —
JUTMHA TIAaHEJIM BEPXHETO Mosica.

2.9. PexoMeHAallUM ¥ OTPAHMYCHUS IPU MOAOOPe cedeHu i
3JIEMEHTOB (pepm

2.9.1 DneMeHTHI CTPONUIIBHBIX (hepM PEKOMEHAYETCSl TPOEKTUPOBATh U3 ABYX yTOJI-
KOB, COeTMHEHHBIX B BUE TaBpa (puc. 3, a, 0, B, 0, I, 1) WJIX B BUJIE MIBEILICPOB, TPYO,
JIBYTaBpOB (puc. 3, K, J, H) U T. M. [[pUMEHATH OCHOBHBIE 3JEMEHTHl U3 OJAMHOYHBIX
YTOJIKOB HE PEKOMEHIYETCSI BBUY UX MO dKECTKOCTH U AKCIIEHTPUCUTETA YCUIIHS OT-
HOCHUTEJIBHO Y3J10B (hepMbl. CeueHus U3 OJHOTO yroyka (puc. 3, 1) 4acTo MPUMEHSIIOTCS
B DJIEMEHTAaX CBA3CH.

2.9.2. Bepxuuii nosic ¢pepM yaiie NpoeKTUpyroT no tumy puc. 3 a uiu 3 B. Ilpu ro-
PU30HTAJIBLHOM 3aBsI3KE BEPXHEro MOsACa PEke, YeM uepe3 y3ell, MOsAC CIEIyeT MPOeK-
TUPOBATh U3 JIBYX HEPABHOOOKHUX YTOJIKOB, COETMHEHHBIX MEHBIIUMH TOJKaMH (puc. 3
0).

2.9.3. Huxuuit nosic pepmbl, pajid NOBBIIIEHUS KECTKOCTU MPU U3THOE U3 MIOCKO-
CTU (¢epmbl, cleayeT NpPOEeKTHPOBAaTh W3 PABHOOOKUX YIrOJKOB WJIM JaXK€ U3 He-
PaBHOOOKUX, COCAMHAEMBIX Y3KUMH TOJIKAMH.

2.9.4. Croiiku depMm, K KOTOPBIM KPEMsATCS BEPTUKAIbHBIC CBA3U, PEKOMEHIYETCS
IPOEKTUPOBATH KPECTOBOIO ceueHus (1o puc. 3 111) U3 IByX YrOJKOB CEUYCHHEM HE MEHee
63x63x6 wimm 75X75x5, Tak KaK 3TH 3JEMEHTHI OCJIa0JE€HbI OTBEPCTHSMH I10J] OOJITHI
KPEIUIEHHUSI CBSI3EH.

2.9.5. Cxatble ONOpHBIE PACKOCHl PEKOMEHAYETCS MPOEKTHPOBATh U3 JABYX He-
PaBHOOOKHUX YTOJIKOB, COEUHSAEMBIX IIUPOKUMH TOJKaMH (puc. 3 4), TaKk KaKk B 3TOM
ciydae ry < ry.

2.9.6. B cTpOoUTENbHBIX KOHCTPYKLUHSX NPUMEHSIOT YTOJKHA CEYECHHEM HE MEHEE
45x45x5, yToObI N30€KaTh MOTHYTOCTEN MPH MOTPY3Ke, IEPEBO3KE U MOHTAXKE.
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2.9.7. Ilpn monbope M3 COpTAaMEHTa YTOJKOB IO PACCUMTAHHOW IUIOMIAAN CEUYCHUS
BO BCEX CITyYasx CEIyeT MPEeANOYnTaTh 001ee IIMPOKOOIbIe U TOHKOCTEHHBIC TIPOGUIIH
(y Hux 6o0msb1ie Iy, 1, ry, 7y, 4TO 00ECTIEUNBAET MEHBIIYIO THOKOCTh 3JIEMEHTOB U OOJIbIINE
K03 dunreHTsl ). B KOHEUHOM HUTOTe MaTepUasl UCIOJIb3yeTCs 00JIee IKOHOMHO.

2.9.8. Pamu mONTOBEYHOCTH MEPEKPHITHS B YCIOBUSAX KOPPO3UHU TOJIIMHA YTOJIKOB
OepETCcst HE MEHBIIIE 5 MM.

aGMLB—FLVLA e
| | | [
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\| b
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Puc. 3. Tunsl ceyenunit 31eMeHTOB QepM U CBsI3EH

2.10. IToxdop ceuenmi

Bri6upas tin cedueHnus 371eMeHTOB epMbl HEOOXOUMO CTPEMUTHCS K TOMY, YTO-
ObI OTHOIIEHUE PAJANYCOB UHEPIIUHN CEUCHUS Iy Ty OBLIO OBl OJM3KO K OTHOIIEHUIO JITHMH
3JIEMEHTOB B INIOCKOCTU U U3 IUIOCKOCTH (pepMbl 1/1.

2.10.1. Pa3mep ceueHust pacTIHYTHIX CTepKHEHN Tonoupaem no hopmyre:

=N

mp |

P
rie F,y — TpeOyeMoe ceyeHne B cM%;

N — pacuérnoe ycunue kl'c, H, kH;
xlc

2 0
CM

|o|, — IomycKkaeMble HaIpsKEHUsS TPU pacTsSHKEHUN Mlla
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Ecnu BbIOpaHHOE ceueHue COCTOMT M3 MAapHBIX YrOJIKOB, TO MOAOMpaeM U3 copTa-
MEHTa YroJIKM C Iulomanapto, Omu3koi k Fi,/2. IlogoOpaHHOE cedueHHe MpOBEPSIIOT IO

N
o-:—£|o-|p + 5% (Henorpy3 Ooisiee 5% nmomycTtum, ecinu omnpabaaH), rae F —

TUTOMIA/Ib YTOJIKA.
2.10.2. TlonGop cedeHuit CxaThIX JIEMEHTOB By T MO Gpopmyie:
£, = ‘ GN. 0
p
rjae ¢ — ko3 OUIMEHT TPOI0ILHOTO U3THbA.
Jliis Hagana moaoopa ceueHus CleAyeT IPUHSATS:
JUISL CATBIX MOSICOB M OMOPHBIX packocoB ¢ = 0,65 + 0,8;
JUISL IPOYMX CXATBIX 3JIeMEeHTOB pemi€Tkn ¢ = 0,5 + 0,6.
[Tono6paB yroyiok u3 copraMeHTa JJIsl Mapbl YTOJIKOB OMPENEsIOT:

F=2F;rur,

3HA4UCHUA Ty NI CC‘ICHHﬁ, COCTOAIIUX M3 2-X YT'OJIKOB, paS,Z[CJIéHHBIX KOCBIHKaMH HUJIHU CY-

XapsIMU pa3HOM TONIIMHBI, 1aHbl B Ta0a. 12, 13. 3atem 110 /, B TNIOCKOCTH M U3 TIJIOCKOCTH

/ / .
depmbl onpenensior A, =-> u A, =% U I NapHBIX YrOJIKOB MPUBEAEHHYIO TMOKOCTh

r, r,

2 2
A, =4, +Ap, e Ay st CKaTHIX eMeHTOB NpuHUMatoT 30+40%*r,. ITocie storo, mo

N
Tabmuue 11 HaXomaT @x ¥ @y U IPOBEPSIIOT O = Fo < |c7|p + 5% (Ilepecpys ceviue
¢MMH

5% nmeoonycmum, a nedoepys bonee 5% donycmum monvko, eciu onpagdar). Hanpumep, ec-
JIM B COPTaMEHTE OTCYTCTBYIOT YTOJIKH, 0O€CIIeunBarone o = |O'| » +5%,).

2.10.3. Ceuenue nosicoB ¢epM MOAOHPAIOT MO YCUJIMIO B HauboJiee Harpy>KeHHOM
naHenu. Eciau B Apyrux yyacTkax mosca pacCTOSHUE MEXAY 3aKPEIICHUSMH U3 TI0CKO-
ctu (hepMbl OOJBIIE, YEM HAa yYacTKe C HauOoJiee HAarpyXEHHOW MaHeNblo, TO JJIs 3TUX
YYaCTKOB HAJ0 MPOBEPUTh MPOYHOCTh MOJOOPAHHOTO CEYEHUs C y4ETOM MEHbILEH
Harpy3ku, HO 0OJIBIION TMOKOCTH U3 TIJIOCKOCTH (DEPMBL.

2.10.4. U3mensTh ceueHus MOACOB 1o JuMHE (hepMm He pekomenayercs. B depme
JUIMHOW CBBILIE 27 M pa3pelIaeTcsi MEHITh CEYEHUE MTPU YCIOBUH, YTO IKCLIEHTPUCUTET €
ocell yronkoB He mpeBblaeT 1/50 BBICOTHI MOJKK MEHBIIETO U3 CTHIKYEMBIX YTOJIKOB
(cM. puc. 4).

2.10.5. IIpenenbHast THOKOCTh KaXJA0TO M3 AJIEMEHTOB NIEPEKPHITHS OTPAHUYCHA (CM.
Tabs. 7) U JAODKHA 00SI3aTENIBHO MPOBEPITHCS KaK B IUIOCKOCTH, TaK M U3 IJIOCKOCTHU
bepMbl.

2.10.6. I'uOKOCTh pacTSIHYTHIX JEMEHTOB OrPAHUYEHA, YTOOBI OTPAHUYUTH UX MPO-
BHCAHHE, & TAK)KE KOJIEOAHUs NpU TUHAMUYECKUX Harpy3Kax.

2.10.7. Ilpu mpoBepke rMOKOCTH U3 TIOCKOCTU (DePMBI ISl PACTAHYTHIX 3JIEMEHTOB
COCTaBHOI'O CEUYEHHsSI HEOOXOIUMO ONPEAEINIATh MPUBEIEHHYIO THOKOCTh

A,y =2y + 2,

rje s — THOKOCTh BeTBH < 80 (ompeaensieTcst IITUHON BETBU MEXIY CyXapsMH).
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b min

hA—

= a0

Puc. 4. KoHCcTpyKIusi CThIKA TPU U3MEHEHUH CEYECHHUSI MOsIca
(e <1/50h,u )

2.11. YHupukanus ceyeHuit

2.11.1. KonnuecTBO pas3iWyHBIX YTOJKOBBIX MpoQuiei, HAyIIUX Ha U3TOTOBJICHHUE
nepekpsiTus (hepM, cBsA3el, pacropok) JOJKHO ObITh 5-6, HO He Oosee 6-8. C 3TOM 1ie-
JIBIO TIOCJIE pacy€Ta CeUeHUM MPOBOJAT UX YHU(PHUKALIMIO. Y BEIMUEHNE BECa KOHCTPYKUIUN
3a cu€T yHUpUKAKMKU npoduiei He TOHKHO MPeBbIaTh 3-5%.

2.11.2. Ilpu yHudbukanuu O0€3 M3MEHEHUS OCTAIOTCS MaKCUMaJbHblE U MUHHU-
ManbHbie S0x50x5 mm 45x45x5 npodunu. OcranbHbie TPOPUIN 00BEAUHSIIOTCS B TPYII-
b, BHYTPU KOTOPBIX BCE MEHBINNE MPOPIITH 3aMEHSIIOT MAKCUMAJILHBIMH B TPYTIIIE.

2.11.3. Pa30uBky Ha rpynmbl MPOU3BOJUTH TaK, YTOOBI 3aBHIIICHUE Beca Tepe-
KPBITHS B KOHEYHOM UTOre ObLIO MUHMMAJIbHBIM. JlJI1 3TOr0 B KaXKIOW rpymnne oobeau-
HSIOT HE TpocTo mpodrn, OJIM3KHE O pa3Mepam, a Tak, 4TOObI B TPyMIe MaKCHUMAallb-
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HBIM OKa3bIBaJICsl HauOoyiee MacCOBbIM MPOQuUib, T. €. TaKOH, KAKOro Ha JIaHHOE Mepe-
KpBITHE UAET OOJIbIIE APYTHX.

2.12. IIpoexTrpoBaHue y3j0B GepM

2.12.1. B 1aHHOM NPOEKTE PEKOMEHAYETCS IPUMEHATH Y3JIbl C KOCBIHKAMM, IPUMeE-
PBI KOTOPBIX JaHbl HA puUC. S.

2.12.2. IlpoexkTrpoBaHKe y3jia HAYMHAEM C pacuéTa HEOOXOIUMOM JJIMHBI IIIBOB T10
OOYIIKY | 10 TIePY KaKI0TO MPUCOCTUHIEMOTO YTOJIKa.

2.12.3. Ecnu npucoeIUHSIEMBIN CTEPKEHb COCTOUT U3 ABYX YTOJKOB, TO Y€pe3 Kax-
IbIi U3 HUX nepenaéres yemme N = N/2, rie N — pacu€THOE yCUiIne B CTepyKHE (hepMBL.
Heobxoaumas 101 3TOro yCHiIvs, KOTopasi T0OJDKHA TMepeiaBaThesl Yepe3 OB T0 Mepy U
yepe3 OB 10 00YIIKY, 3aBUCUT OT TUIIA U MOJIOKEHUS yTroika (cMm. Tad. §).

2.12.4. KateTsl IBOB JIOJKHBI OBITh HE MeHee 4 MM. Tak Kak pa3Mepbl KOCHIHOK 3a-
BUCST OT JIJIMHBI IIBOB, TO *eJaTeIbHO OpaTh KaTeT moOosbine. OHAKO KaTEeT IIBa IO
nepy Henb3st Opath 6osee 0,8 ToNMMHBI IEepa (MOJOKUTH IIOB OOJIBIIETO KaTeTa Heb3s
U3-3a paJinyca 3aKpyTrJeHUsl mepa), MoB Mo OOyIIKY (M MO TOpIY Yrojika) oObIYHO OepyT
TOTO ke KareTa, 4yTo U 1o nepy. MHorma, 4ToObl COKpaTUTh JJIMHY IIBA MO OOYIIKY, Tam
YKJIQJIbIBAIOT 1IOB OOJIBIIETO KaTeTa BIUIOTh 10 K = 1,20 , TA€ 0 — TOJIIMHA Tepa yroJika.
OpnnHako, eciii KOHCTPYKTUBHBIN pa3mep (acoHKH (KOCBIHKH) OKa3bIBAETCS 3HAUUTEIHHO
OombIie pacYETHON JJIMHBI 11Ba, KATET MOCJIEIHET0 YMEHBIIAIOT, TaAK KaK IIOB HAKJIa/Ibl-
BaeTcA 0 BCel JUTMHE CONPSHKEHUS (PAaCOHKU C TIOSICOM.

[Ipu 5TOM TPOU3BOAST MPOBEPOUYHBIN PACUET.

2.12.5. Pacyér nnuHbI IIBOB, MPUKPEIUISIOMIUX 3JIEMEHT PEIIETKA K Y3JIOBOM KO-
ceiHke (daconke). Eciu kaTeT mBa mo nepy v Mo OOYIIKY MPUHSAT OJMHAKOBBIN, TO 00-
as HeoOXoaMumasl JUTMHA IIIBOB:

o N

LK ‘z"
rne N — pacdy€THOe yCwine, MPUXOAIIeecs Ha OJWH YTOJIOK; (ISl TApHBIX YTOJIKOB
N=N/2) krc, H, xkH;

[ — pacué€THas IIUHA IBOB, CM;

K — BenuuuHa KaTeTa yrioBOro IiBa, cM (cM. 1. 2.12.4);

|’| = 0,6|0|, — nonyckaemoe HanpspkeHue Juist mBa npu cpese (st Ct3 |t°] = 0,6x160
= 96MIla);

S — x03(pPUIMEHT MPOIIaBIeHUs 3aBUCHUT OT CIIOCO0a CBapKH;

S =0,7 — nnst pydHoii;

S = 0,8 — st momyaBromaruueckor u COy;

S =1,0 — 11 aBTOMaTU4eCKOM.

PacuéTtHas nimHA MBOB MO OOYIIKY M TEpy YTroJika MPOIMOPLUUOHATBHA YCHIIUSM,

MPUXOIALIIMCS Ha JTaHHBIN IIOB U ONPEAeTsIeTCs, KaK

ly,=c(—1,),

rie /g, — JUIMHA 1IBa 110 TIepy WK O0YIIKY;
[,,— JIMHA IIBA TI0 TOPILY Yrojka. (DTOT 0B HAKJIAIbIBACTCSl 00s13aTENIbHO);
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¢ — KO3(pPUIMEHT, ONpEeAeNIIOUMi A0II0 YCUIINS, MPUXOSAULYIOCS Ha JaHHBIA IIOB
(cm. Tabu. 8).

Ecnu kater mBa nmo oOymiky Oosbllie, 4eM KaTeT IIBa MO IMepy, TO pacyéT MUHHU-
MaJbHO HEOOXOUMBIX JUIMH 3TUX IIBOB BEAETCS pa3ACNIbHO MO YCUIUSAM, TPUXOASIIMMCS
Ha 3TH WBbL. B 11000M citydae (uiaHroBbie MBI JOHKHBI OBITh HE MeHee 40 MM.

2.12.6. Topipl YroaKoOB BCEX 3JIEMEHTOB (DepMbl 0Ope3aHbl MEPIESHIUKYIISIPHO OCH
anemeHTa. /lonyck Ha JUIuHy £5 MM.

2.12.7. IlpoekTupoBaHue y3JI0BOI KOCBIHKH BeAEM Tpaduuecku (CM. puc. 5):

- HAHOCUM OCH CTEpIKHEN (BCE OHM JIOJKHBI IIEPECEKATHCS B LIEHTPE Y3I1a);

- B MacuITabe HaHOCKUM IIMPUHY 3JIE€MEHTOB;

- BJIEMEHTHI PEIETKY pacioyiaraeM He Orke 50 MM OT yrOJIKOB MOsICa U Tak, 4YTOObI
TOpYalIee Mepo COCEAHETO JIEMEHTA HE MEIIAJIO CBapKe JAHHOTO 3JIEMEHTA, & COCEIHUE
IIBBI IEPHEB, NMPUJIETAIOIINE K KOCBIHKE, ObUTH HE Orke 20 MM IpyT OT JIpyra;

- Ha DJIEMEHTHI PEMIETKU, OTKIIAIbIBAsA OT UX TOPLIOB, HAHOCHM B MacuIiTabe pacuér-
HbI€ JUJIMHBI BOB l,; U [,). B 1aHHOM yd4eOHOM MpoekTe uX 00s3aTeabHO 0003HAYHTH
Kpy>Xoukamu @ 1-1,5 MM (711 HarJISIAHOCTH U JUIsl OOJIETYeHusl MPOBEPKU PYKOBOJIUTEIIEM
IIPOEKTa U KOMUCCHUEHN MPH 3aIIUTE);

- HamMe4aeM KOHTYp KOCBHIHKM IO BHEIIHMM TPaHMIIAM IIBOB. 3a HMCKIOYECHUEM
OTMOPHBIX M KOHBKOBBIX Y3JIOB M y3JI0B MOHTaXHBIX CTBHIKOB, BCE KOCBIHKU MPEIINOYTH-
TEJIbHEE JIeJIaTh NPSIMOYTOJIbHBIMU (OHHU JELIEBIIE B U3TOTOBICHHH U UX PACKpPOMl Ta€r
MEHbIIIE OTXOJ0B). J[OMyCKaloTCsl KOCBIHKM C OJHOM CKOIIIEHHOW CTOPOHOHN (MOJOTKO-
BbIe). B 11000M citydyae KOChIHKA 10J)KHA UMETh JIBE TapauIeIbHbIE CTOPOHBI;

- TOPLIBI AJIEMEHTOB, 00a OKOHYAHUS IIBOB KOTOPBIX OKA3aJUCh BHYTPU KOHTYpa KO-
CBIHKH, OTOJIBUTAEM OT IIEHTpA y3J1a TaK, YTOObI [PaHUIa PACYETHON JUIMHBI IIBOB BBIIILIA
Ha KOHTYpP KOCBIHKHM (3TO IMO3BOJIUT M30€XAaTh JMIIHUX IIBOB M CO3KOHOMHUT MaTepual,
YMEHBIIUB (DAKTUUECKYIO JUIUHY YTOJIKOB);

- KOCBIHKM JIJIsl y100CTBa CBapKu BblllyckaeM 3a mosic Ha 10-15 mm (HO He MeHee,
yeM Ha 2K mBa). MckimtoueHne cocTaBiIsitoT yTOIUIEHHbIE KOCBIHKY y3J10B BEPXHETO MOosca
(em. mm. 2.12.9 n 2.12.10);

- u3MepseM (B maciurade) MmoiayyeHHbIe pa3Mepbl KOCBIHKA M HAaHOCUM Ha 4epTEX
y371a, a MoJXy4yuBIIMECs (PaKTUUECKUE JJIMHBI YTOJKOB PEMIETKH HAHOCUM Ha 4epTEX 00-
niero Buja ¢epmel (Ha BTOPOM JucTe npoekTa). CieauTh, 4ToObl HaxJIECTKA Yroyka pe-
MIETKU Ha 00€ KOCBIHKH, K KOTOPbIM OH IPUCOEINHEH, OblIa OJIMHAKOBOIA;

- IPOBEPSIEM MPOYHOCTH 111BA, MPUKPEIUISIONIEro nosc K kocbiHke. 11loB mo oOymiky
yroJjika Iosica J0JDKeH BolepxkuBath He MeHee 0,7 (0,65; 0,75) ycunus, nepeaaromerocs
Ha KOCBIHKY 4epe3 nosic. IlIoB mo mepy yrosika mosica HE HPOBEpATh, OJHAKO B 3arac
IIPOYHOCTH €T0 HA3HAYAIOT CIIOMIHBIM Ha BCIO JUIMHY KOCBIHKH.

2.12.8. Ycuine, nepenaronieecs ¢ 1osica Ha KOCBIHKY, CJIEyET PAaCCUATATh KaK pas-
HOCTb YCUJIUN B CTEPKHSX MOSICOB, MOJIXOIAIIMX CJIEBA U CIIpaBa K y3I1y, T.€.

ANy3/za = NJZ@S - anae

Ota pa3HOCTh O0Opa3oBaHA YCHUIHUSMH, ACHCTBYIOIIUMH Ha (PACOHKY, CO CTOPOHBI

NOAXOJSIINX K y3JIy PACKOCOB U CTPEMSIIIMMUCS CABUHYTH €€ OTHOCUTEIIBHO MOsICa.
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Puc. 5. IIpuMepbl KOHCTPYKIMH Y3JI0B C IPOKJIAJIKAMH:
a, B, T — KOCBIHKH BEPXHETO M0siCa YTOIJIEHBI; O, 1, - KOCBIHKH IOsICa C BHIPE30M;
€ — CTBIK HMIKHETO I105ICa C JINCTOBOM HAKJIAAKOM; K — IPUMEP ITPOCTAHOBKU PA3MEPOB.

Hckimrouenns:

- €CJIM TI0IC UMEET Ha y3JIe MEPENIoM, TO OepETCcsl reoMeTpuUecKasl cymma yCHWINi B
Nosice CJeBa U CIpaBa OT y3Jia U LIBbI, NPUKPETUIAIONINE MOSIC K KOCBIHKE, pACCUUTHIBAIOT

Ha TO YCUJIHE;
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- €CJIi MOSAC MPEPHIBAETCS HAa KOCBHIHKE (KOHCTPYKTHBHBIM CTBHIK B CBSI3U C M3MeE-
HEHUEM ce4eHUs (CM. pHC. 4) UM TEXHOJIOTUYECKUN CTBIK MO TUIY PUC. 5 € U UMEIOTCS
HAKJIAJKU, COCANHSIONINE CTHIKYEMbIl MOsC (HAKJIAJKU HEOOXOAUMBI, YTOOBI COXPaHUTh
XKECTKOCTh MOsICAa B TOM MeECTE, IIe NMPEepPhIBAIOTCS YTOJKHU IO05ca), TO B 3TOM cliydae
YCIIOBHO CUMTaTh, YTO Ye€pe3 HaKJIaJKu nepenactcs 0,7 MEHbIIEr0 U3 YCWINH, MOIX0/s-
IIUX 10 TOSICY K Y37y crpaBa u ciieBa. [1IBbl, IPUKPEIUIAIONIME KOHIIBI YTOJIKOB T0sica K
y3JI0BOM KOCBIHKE, HAJI0 IPOBEPUTH HA Pa3HOCTh MEXIY YCHJIMEM B MOSICE C JAHHOM CTO-
POHBI ¥ YCUJIMEM, NIEpElaBa€MbIM Uepe3 HakJIaJIKu. (DTo ycuiue, nepenaronieecs ¢ nosica
Ha KOCBIHKY, pacipenesnsieTcss MexIay IIBaMu M0 OOYIIKY U 10 Mepy yrojka mosica B CO-
OTBETCTBUU C TabmutieH 8). JIJiT MOHTaXXHBIX CTHIKOB ATOT CIy4Yall pacCCMOTPEH HUXKE.

2.12.9. KoHCTpyKIIMS y3JI0B BEPXHErO IMOsCa OTIMYAETCS TEM, YTO B MECTaxX OIIH-
paHus MPOTOHOB WJIM KEJIE€300€TOHHBIX IUIAT MEPEKPHITUSI KOCBIHKU HE JOJKHBI BBICTY-
naTh HaJ yroJKaMu Mnosca, (MHaYe OHU MeIlajid Obl YCTAHOBKE MPOTOHOB Wi IUT). [1o-
ATOMY KOCBIHKH Y3JIOB BEPXHETO IM05iIca KOHCTPYUPYIOT 10 OAHOMY M3 ABYX BAPUAHTOB:

- YTOIUIEHHbIE KOCBIHKU MO puC.5, a, B, I. KochlHKa yTamjauBaeTcsi TOYHO Ha TO-
JIOBMHY CBOEU TOJIIIMHBI U TIPUBAPUBACTCS K YroJiKaM mosica (Mo o0yIIKYy) IBYMSI CaMO-
CTOSITEJILHBIMU YTJIOBBIMHU IIBaMU € KaTETOM K = 0,/2 (M. pazpe3 AA puc. 5, 1);

- KOCBIHKH C BBIPE30M IO THUILY pUC. 6, 0, @ HECKOJIBKO IOPOKE B U3TOTOBIIEHUHU, 3aTO
IIBBI, COSUHAIOIINE UX C TTOSCOM, BapUTh yJ00HEE (OT Yero oHu 0oJiee HaJEXKHBI), a Ka-
TET 1IBa HA 3TUX Y4acTKaX MOXKET ObITh 3HAUUTEIHHO OOJIBIIIE, YEM Oxae/2.

2.12.10. OcobGenHoctr pacuéra MIBOB, COSAUHSIONINX BEPXHUN MOSC C KOCBIHKOM:

- €CJIM KOCBIHKA yTOIJIEHA, TO IIBBI MO OOYIIKY YTOJKOB JIEXKAT OJIMKE K OCH yTOJIKa
Y JTOJKHBI BOCIIPUHUMATh He MeHee 0,8 ycuiusi, IepexoIsIero ¢ nosica Ha KOChIHKY (CM.
m. 2.12.8);

- €CJIM KOCBIHKA C BBIPE30M, TO IIIBBI MO OOYIIKY YTOJIKOB MOsica (IO BBHICTYMAIOITIM
y4acTKaM KOCBIHKHM) JOJDKHBI BOCIPUHUMATh OO0 yCUIUs ANy, B COOTBETCTBUHU C
Tab. 8);

- €CIIM K y3J1y BEPXHETO MosAca MPUII0KEHA COCPENOTOUCHHAs! HArpy3Ka, TO YCIOBHO
CUMTAIOT, YTO BCS OHA MEpPeNaéTcsl Ha KOCBIHKY Yepe3 LIBbI MO NEPy YyrojkoB nosca. Pac-
4ET IIBOB M0 IIEPY BECTH HA BCKO BEPTUKAIBHYIO HArpy3Ky P u Ha 0,2AN, ;.

2.13. IIpoexkTHpoOBaHHE ONMOPHBIX Y3JI0B (pepMbI

[Iprmeppl KOHCTPYKIMIA ONOPHBIX Y3JIOB ITOKa3aHbI Ha pUC. 6.

2.13.1. Tlpu mpOEKTUPOBAHUH OMOPHBIX Y3JIOB HEOOXOJUMO COOIIONATh JBa J0-
MTOJIHUTEIIbHBIX ITPAaBUJIA:

a) ONOpHAas peakiMs JOKHA MPOXOAUTHh Yepe3 LIEHTP y3ia (T. €. TeOMETPUYECKUIA
IIEHTP OMOPHOM TUIUTHI JOJKEH OBITH TIOJ] IIEHTPOM Y371a);

0) CXKaThlii OMOPHBIA PACKOC WM CHKATBIM BEPXHHUM TOSIC JAODKHBI MPOXOAUTH HAJl
OTOPHOM peaKIMel, He MPEPhIBAsCh, YUTOOBI UCKIIFOUUTH TOTEPI0 YCTOMYMBOCTH B OMOPHOM
KOCBIHKE
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2.13.2. Pa3mepsl OMOPHOM ITUTHI @y X 64y AOJDKHBI OBITH TAKMMU, YTOOBI HATIPSKCHUS
101 Heit ObUTH He Goliee JoIycKaeMbIX i 6eTona (/o/, = 30+80 kI'c/cM?). OBBIYHO JUTHHA
IUTATHI ay, = (1,0 + 1,5)6,,. Tommmna mmutel 16+20 MM (171 nérkux gepm 12+16 Mm).

2.13.3. JIuameTpsl aHKepHBIX 6051TOB PUHATH 20+25 MM. OTBepcTHS B IutuTe Opath &
50-60 MM. AHKEpHBIX OOJTOB MOXKET OBITH 4, HO OOBIYHO JOCTATOYHO JBYX.

2.13.4. Jlns oGecriedeHs] BOBMOYKHOCTH CBAPKH OMOPHOM KOCBIHKH C YTOJIKOM HUKHE-
rO TOosiCa PacCTOSTHUE MEXAY TUIMTOW M YTOJIKOM mosica 6path He MeHbIie 130 MM, HO HE
MEHBIIIE IIUPUHBI MOJIKH YTOJIKA TI0sICa.
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2.13.5. Beprukanbubie pébpa Haa OMOPHOM peakiel 00s3aTebHbl, YTOObI N30ekKaTh
NOTEPHU YCTOMYMBOCTH KOCHIHKH. [Ipu Bocxosiem packoce pedpa J0BECTH 10 TOpYAIlUX B
CTOPOHBI IIEPHEB YTOJIKOB PACKOCa U MPUBAPUTH K HUM (CM. puC.6 a).

2.13.6. 11IBbI, MPUKPEIUISIONINE OMOPHYIO KOCHIHKY U pEOpa K IUIUTE, MPOBEPUTH HA
yCHJIMe, PaBHOE OMOPpHOM peakiuu. KateT aTux mBoB Opath He MeHee 6 M. [1IBbI, mpukper-
asone pédpa K OMOPHOM KOCBIHKE U K OMOPHOMY pPacKoCy, MIPOBEPUTh Ha yCUIIUE,
paBHOE MOJIOBUHE OMOPHOU pEaKIUH.

2.13.7. OnopHast KOChIHKa OOBIYHO UMEET OOJIBIINE pa3MePhl U efaeTcss (GUrypHOH.

2.13.8. Jlyis yMeHbIIEHUS] Pa3MEPOB OMOPHON KOCBIHKM Pa3pellaeTcsi KOCo Cpe3aTh
BEPTUKAILHOE TEPO YroJika HIKHEro Tosica, YTOOBI MPOJABUHYTH 3TOT yTOJOK OJIIKE K
LIEHTpY y37a.

2.13.9. IlpukpermieHre OmoOpHOro packoca OOBIYHO TPeOyeT HAIOKEHUS OOJIBIIIOTO
KoJinyecTBa MBOB. ClieanTh, YTOOBI pacy€THas JJIMHA 11IBa 10 00yIIKy Oblia He OoJee 50
K, rae K - katet yriioBoro miBa no o0yIiky.

2.13.10. Ecnu mBOB, NPUKPEIUIAIOMIMNX ONOPHBIA PACKOC, HE XBATAET ISl MIEPEAAUH
YCUJIUS, TO 4YacTh YCUJIUS MOXHO TepellaBaTh 4epe3 BBICOKOMPOUYHbIE OOJTHI. Pacuér
YCHUJIUSI, BOCIIPUHUMAEMOT'0 OJHUM 00JITOM cM. B ipuioxkenud [11.

[Ipumedanue: B HaieM mpuMepe OOJIT paboTaeT Kak JIBYCPE3HBIM, U yCUIIUE, BbI-
YUCIIEHHOE o npuiiokeHuto 11 Hano yaBouTs.

2.14. MoHTaKkHbIE CTHIKH hepMm

2.14.1. MoHTaXXHbBIE CTBIKH CIYy>KaT JJIA pasfencHus GepM OOoJIBIIOTO pa3Mepa Ha
rabapuTHbBIE CHPABOYHBIE 3JIEMEHTHI, MO3BOJSIONIME MEPEBO3KY MO MKEJIE3HOW J0pOore,
WIN JUTsL y100CTBA MOHTaXA.

2.14.2. MoHTaXHbIE CTBIKM BEPXHET0 U HIDKHEro MosicOB (hepM, KaK IMPaBUJIO, PACIIO-
Jararot B cpefHeit yactu ¢pepm. UToObI COXpaHUTh KECTKOCTh B CTHIKE, X OOBIYHO Tepe-
KPBIBAIOT MapHbIMUA HAKJIAJIKAMH U3 YTOJIKOB WM JIMCTOBBIMU HaKIaJIKaMH. ECiiu KOHBbKO-
BBIil y3€]l UMEEeT CTOJUK JUIsl KperieHus: (hoHaps, TO poJib KECTKOCTH BHIMOIHIET TaBpOBast
KOCBIHKA CTOIMKa ¢ [, > [, pepxHero mnosca. [IpuMepsl KOHCTPYKIIMM MOHTaKHBIX
CTBIKOB BEPXHETO U HUYKHETO IMOSCOB C HAKJIAJAKAaMU JIaHbI HA PUC. 7.

Ha 3aBoze BbINOJHSAETCA JIMIIB YaCTh IIBOB MOHTAXHOT'O CThIKA, APYTasl 4acTh IIBOB
BBITNIOJIHAETCS Ha TUIOUIA/IKe IPU YKPYIHUTENIbHOU coopke. Bo n3bexanune ABOWHOIN BUII-
KU CTBHIKOBBIE YTOJIKM (HaKjJIaJKH) U y3J0BYIO (PaCOHKY HEIb3sl MPUCOCAUHITH K OJIHOM
OTIIPaBOYHOM Mapke. B moikax yroskoB MOHTaKHBIX CTBHIKOB (hepM HEOOXOIUMO Ipe-
JTyCMOTPETh OTBEPCTHS JJIsl COOPOUHBIX OOJITOB.

CTBIKOBOYHBIE YTOJIKM OOBIYHO MPUHUMAIOT TAKOTO K€ MPOQPUIISL, UYTO U CTHIKYEMbIE
yrojku mnoscoB. Cpe3ka 4acTH BEPTUKAJIBLHOM IMOJKU CTHIKOBBIX YTOJKOBBIX HAKIAIOK
KOMIIEHCHUPYETCS TIJIOMIAIbI0 y3JI0BOM (hacoHKHU (MPOKIaakK). B aTHX ycloBUsIX MpoBepKa
HaIpsHKEHUH B AJIEMEHTaX CThIKa He TpeOyeTcsi. PacyéT cBapHbBIX IIBOB, MPUKPETLISIOMIUX
YTOJIKOBbIE HAKJIAAKU, IPOU3BOAUTCS 1O (OopMyJIe:
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Puc. 7 a, 6. MoHTaxHbI€ CTHIKU (hepMbI Ha OOIIMX KOCBIHKAX C HaKJIaJKaMu
U3 YTOJIKa: a — CTBIK BEPXHETO Mosica; 0 — CTBIK HMYKHETO Iosca.
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rae N, — ycunue B IaHENH M05Ca, IPUMBIKAOIIEH K CTHIKY.

Ecnu HakiIagkyu B MOHTaXHOM CTBIKE YTOJIKOBBIE, TO LIBbI, COCIHHSIONIUE Y3JIOBYIO
(acoHKy C MOsCOM, YCIOBHO pacCUMTBHIBAIOT Ha nepepauy 15% or ycunus B mosce, a
IIBBI, COCIUHSIONINE HAKIAAKY C IOSICOM - Ha IIOJIHOE YCHIIME B MOsAce. B CBapHBIX CTHI-
Kax M3 YroJIKoB KpymHoro mpoduis (¢ mupunoit nmonok 130 mm u Gosee) B memnsix 6osee
PaBHOMEPHOW NEpelayn YCHIMNA pEeKOMEHAYETCS IPUMEHSATh YIJIOBbIE HAKIIAJKHA CO CKO-
HICHHBIMH TOJIKAMH (KOCOH Cpe3 MepheB, YTOObl U3MEHEHHE CEUeHUsl ObLI0 MEHee pe3-
KUM).

2.14.3. B cThIke C JTUCTOBBIMH HAKJIAJIKAMU TOCJIEIHHUE MPUCHUIAIOTCS OTAEIBHO.
Bce mBbI, MpUCOENMHSIONIME TAaKHE€ HAKJIAAKH, NPOBAPUBAOTCA HA MOHTAaXeE, IOCIE
cOOpKM Ha MOHTaXXHBIX OOJTaxX, BEIBEPKU U MOATSHKKH OOJTOB /10 MOJIHOTO 3aKPBITUS 3a-
30pOB.

2.14.4. llIBbl O TOPILY HAKJIAJOK (JIMCTOBBIX U YTOJKOBBIX) HE J€NaTh!

2.14.5. 11IBBI, NPUKPETUISIOMINE JINCTOBYIO HAKIAAKY K KaXXIOM U3 CTBIKYEMBIX IO-
JIOBUH (p€pMBbI, PACCUUTHIBAIOT 110 (HOpMYJIE:

08N,
rz—s‘r'

9

rae N, — ycunue B nosice; 2'/;,— cyMMapHast JUIMHA y4acTKOB IIBOB, IPUCOEANHSIOIINX
HAKJIaJKy K OJIHOM MojoBHHE (hepMbl. B 3TOM ciiydae 1mIBbI, IPUCOSAUHSIIONINE MOSIC K KO-
ChIHKE M MOHTA)KHBIE I1IBbI HAKJIAJIOK, COCIMHSIONINX Pa3J€iIbHbIE Y3JIOBbIE KOCBIHKH I10-
JoBUH (pepMmbl (puc. 7, B, T) — MPOBEPUTH (pa3esbHO) Ha ycioBHOe yeunue 0, 3N,,.

2.14.7. B MOHTaXHOM CTBIKE I Ka)KIOW Hapbl MOBEPXHOCTEW CTBHIKYEMBIX 3JIe-
MEHTOB HEOOXOUMO MPETyCMOTPETh HE MEHEe IBYX OTBEPCTHH MO/ MOHTAXHBIE OOJITHI
JUIsE 00JIeryeHus HaBOJKH U COBMEIICHUS CTHIKYEMBIX 3JIEMEHTOB M JJISl MOOYEpPETHOMN
HOJTSKKH OOJITOB.

Buumanue! B napHbIX yroikax OTBEpCTHs B BEPTUKAJIBHBIX IIEPbAX O] MOHTAKHBIC
OO0JTHI TOJIKHBI HAXOAUTHCS B MpEAeaX y3lI0BOM KOChIHKU. VIHa4ye mpu 3aTsbkke OOITOB
YTOJIKH ITOTHYTCH.
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Puc. 7, B, r MoHTaxHbI€ CTBIKH (DepMBI Ha pa3AeTbHBIX KOCBIHKAX, HAKIIAKU

JIMCTOBBIC: B — CTBIK HMXKHCTO I105ICA; T — CTBIK BEPXHETO I1OsACA.
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3. O0benuHenue pepM B MPOCTPAHCTBEHHYIO, TeOMETPUYECKH He-
U3MEHsSIEMYI0 cucTeMy (CBSI3M 1O (hepMaM)

3.1. O0mue MoJI0KEHHS.

3.1.1. CBs3u no (epMaM MEPEKPHITUS CIykaT Al 00beauHeHus GepMm (KECTKUX
TOJIBKO B CBOEU IJIIOCKOCTH) B KECTKYIO, IPOCTPAHCTBEHHYIO, TEOMETPUUECKN HEU3MEHS-
EMYIO CUCTEMY.

3.1.2. IlpumeHstoTCA TpU BHIA CBS3EH:

a — TOPU30HTAJIbHBIE CBSI3U 110 BEPXHEMY I105CY;

0 — BepTUKAJIbHBIC CBA3U (JApyrve Ha3BaHUsI DTUX CBSI3EH: MOHTAXKHBIC, MOMEPEU-
HBIE);

B — FTOPU30HTAJIbHBIE CBA3H IO HUXKHEMY TOsICY (hepM.

3.1.3. Ycunusa B a5ieMeHTax (CTEPXKHSX) CBSA3EH, KaK MpaBUiIo, He U3BECTHHI. [1orTo-
My pacd€T CEUCHUH AJIIEMEHTOB CBS3€H BEIYT MO MpeaeabHON THOKOCTH

(A <200 — nna cxarbix cBszeit; A < 400 — 17151 pacTSIHYTHIX ).

3.1.4. [TonGop ceueHunii 3IEMEHTOB CBS3€H BEIEM 1O THOKOCTH

Inin < }LIO >
MakcC

rae /,—npuBenéHHasi cBOOOAHAs JJIMHA AJIEMEHTa.

J171s1 BHIOpPAHHOT'O TUIIA CEUEHUS TIO 7'y, TTOAOUPAEM YTOJIKH U3 copTaMmeHTa. Jlomyc-
KaeTcsi OpaTh YroJIOK C Fyyy 32aHUKEHHBIM 0 5% IPOTHB MUHUMAIBLHOTO, TPEOYEMOTO 110
pacuéry.

3.1.5. Ecnu ceyeHue nyeMeHTa COCTOMT M3 OJJHOTO PaBHOOOKOrO YroJika, TO JJIst
CKATBIX DJIEMEHTOB 3a 7y, NPUHUMACTCS 7y. JUUI1 PaCTSHYTBIX JIEMEHTOB Pa3peIIacTCs
3a Fyu, Opath 7, yroska (Tak xkak ruOkocts A < 400 Ha3Ha4yeHa U1 OTpaHUYEHUS POBU-
CaHusl MO/ IeCTBUEM COOCTBEHHOTO Beca AJIeMEHTa, B HAIIPaBICHUM CUJIbI TSXKECTH Tep-
HNEHIUKYIISIPHO OCH X).

3.2. Tunsl ceyeHUui DJIEMEHTOB CBSA3eH

3.2.1. CxaTble 3JIEMEHTHI:

a) pacropKy, a Takxke mosica (HepMOYEK BEPTUKAIBHBIX CBSI3€H, HE MMEIOIIUE TPO-
MEXYTOYHBIX Y3JIOB, U JJTMHHBIC CTOWKH BEPTUKAIBHBIX CBS3EH JeliaTh KPECTOBOTO Ceue-
HUS U3 JIBYX PaBHOOOKHUX YTOJIKOB;

0) nneMeHTHl (epMOUYCK BEPTHUKAIBHBIX CBS3CH, JJII KOTOPBIX CBOOOHAS JUIMHA [,
(l,=d wmu 1,=0,8[) B muiockoctr (HepMOYKH MEHBIIE, YeM CBOOOIHAS JJIMHA TPU U3TUOE
U3 TUIOCKOCTH (PepMOYKH (HATIpUMED, MOsICa C TPOMEKYTOUHBIMH y31aMH, HETIEPEKPEIIIN-
BAaIOIIIMECS] PACKOCHI, IIEHTPAJIbHbIE CTOMKH (DepMOUYEK BEPTHUKAIbHBIX CBS3€H), NeiaTh
TaBPOBOTO CEYECHHS U3 ABYX PABHOOOKHUX YTOJKOB;

B) KOPOTKHE CHKATHIE 3JIEMEHThI BEPTUKAIBHBIX CBSI3€M MOXKHO JIeJIaTh U U3 OJJUHOY-
HBIX paBHOOOKHX YTOJIKOB (THOKOCTh A CUMTATB IO 7y,).

3.2.2. PacTAHyTbIE 3JIEMEHTHI.

JlnaroHanu KpeCTOBBIX CBS3€H W TMEPEKPEIIMBAIONINECS PACKOCHI BEPTHUKAIBHBIX
CBsI3€H, Kak MPaBUJIO, U3TOTOBJISIIOT M3 OJMHOYHBIX PABHOOOKHX YToJiKOB. OIHAKO
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371€Ch, B JUIMHHBIX 3JIEMEHTAX, PACCUUTHIBAEMBIX MO JOMYCTUMOM T'MOKOCTH, MHOTAA yaa-
€TCSl MOJYYUTh 3HAYUTEIbHYIO 9KOHOMHUIO BECA, 3AMEHSSI OJMHOYHBIN YTOJIOK KPECTOBBIM
CEYEHHUEM M3 JIByX PABHOOOKHUX YTOJKOB.

3.2.3. TonmmHa KOCBIHOK W CyXapeu CBSI3€H HE 3aBUCUT OT TOJIIMHBI KOCBIHOK
dbepmbl (151 BCEX BHUJIOB CBS3EHM M pacropoK MOKHO NpHUHATH €€ 10 MM), 11 11eX0B JIET-
KOT'O THIA U HABECOB — 8 MM.

3.2.4. Ocu 37€eMEHTOB CBSI3€M MOTYT OTKJIOHSTHCSA OT IEHTpa y37a (epMbl, K KOTO-
pOMY KpPENHUTCs CBA3b (T.€. CXOXKIEHUE OCEH BCEX 3JIEMEHTOB B LEHTPE y3i1a (hepMbl s
CBsI3eH HE 00s3aTEIBHO).

3.2.5. Kpennenue cBszeit kK y3nam ¢GepMbl OCYIIECTBISIETCSI MOHTXKHBIMU OOJITaMU
(o6bryHO M16). [l xperienust B hepMe CBSI3b 3aKaHUMBACTCsl KOChIHKOM. K mosicam ko-
CBIHKM CBSI3€M, KaK IIPaBWIO, JOJLKHBI MPUIIETATh C HUKHEN CTOPOHBI. Ka) bl aneMeHT
KPEMUTCA HE MEHEE YeM JABYMs OOJTaMu sl yI00CTBA HABEICHUS M TIOJTSXKKH COEJIMHE-
HUSL.

3.2.6. Ilocne okoH4aTeNIbHOM COOPKU M BBIBEPKU BCETO TEMIIEPATYpPHOIO OJIOKa Iie-
PEKpBITUS CBA3W pazpelraercs npuBaputh k ¢epmaM. Ho mpu 3TOM mnpoBapuBaroTcs
TOJIBKO IIBBI, HAYLIUE BAOJIb MOSICOB U IPYTUX IJIEMEHTOB (DEpMBI.

3.2.7. Ilpu KOHCTPYMpPOBAaHUHU CBSA3€H, OCOOCHHO MPU MOCTAHOBKE pa3MepPOB, HAI0
YUHUTBIBATh, YTO PACHIOPKH KPEMATCS K MOJIKaM MOSICOB M UX UCTUHHAS JIJIMHA KOPOYE, YEM
mar ¢pepmbl. DepMOYKU BEPTUKAIBHBIX CBSA3EH, a MHOTJA U PACTIOPKU PSIIOB BEPTUKAIb-
HBIX CBSI3€HM KpEMATCS K MEPhsIM YrOJKOB BEPTHKAJIBHBIX CTOEK (DepMbI, B KOTOPBHIX OT-
BepcTusi HaxoasTcs B 25+30 MM OoT Kpomku mepa u He Ommke 30 MM OT Topiia yrojika
CTOMKHU. DTO CYIIECTBEHHO BJIMSIET HAa T€OMETPUUYECKUE pa3Mepbl (hepMOUeK BEPTUKAIb-
HBIX CBSI3€M M HA pacuy€THbIC U (PAKTHUECKHUE JUIMHBI UX 3JE€MEHTOB. THUIIBI Y3JI0B Kperuie-
HHUS CBSI3€H MMOKa3aHel HA puc. 15, 16, 17.

3.2.8. Obpa3mepuBas CBsi3b, 00s13aTE€IBLHO, KPOME Ta0apUTHBIX Pa3MEpPOB MPOCTAB-
JSTh pa3Mephl MO KPEMEKHBIM OTBEPCTUSIM, BEJb MMEHHO 3TU IMOCIEAHUE pa3Mephl SB-
JSIFOTCS. CONPSIKEHHBIMU € Pa3MEPaMU MPUMBIKAIOIIUX KOHCTPYKIIHIA.

3.2.9. KOHCTpYKIIMIO paclopoK BO BCEX BUJAX CBS3eW MPUHUMATH Mo puc. 9 (0Opa-
TUTh BHUMAaHHE HA PA3METhl CyXapeh U UX PacroyIOKEHHE).

3.3. CBs3M 110 BepXHEMY MOSICY

3.3.1. OTH cBS3U MPENATCTBYIOT U3TUOY CXKATHIX MOSCOB (epM U3 TIOCKOCTH (ep-
Mbl. Takoi M3rud HENOMyCTHUM, TaK KaK y3J0BbIE€ HArPYy3KU MPH JIIOOOM CMEIICHUH Y3JI0B
(dbepMbI B CTOPOHY CO3JaI0T MOMEHT, PUBOISIINN K Pa3pyIICHUIO TIEPEKPBITHUS.

3.3.2. CBs3u 1O BEPXHEMY MOSICY YCTAHABIMBAIOT MEXAY BEPXHHMHU MOSICAMH
cMeXHBIX (pepM. CBsA3M 1O BEPXHEMY MOSICY CIEIYET MPeaycCMaTpUBaTh B KOHIAX KaXI0-
ro TeMreparypHoro 0yoka. PeKoMeHIyeTcsi COBMEIIEHUE CBSI3EH MO0 BEpXHEMY U HUXKHE-
My TIOSICY ¥ BEpTUKaJIbHBIX CBSI3€H B OJIHOM mape Gepm, Ha3bIBaeMOM CBA3HOU MaHEebIO.
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Puc. 8. KoHCTpyKIIMS paciopKH.

C He€ HauMHAIOT MOHTAX MEPEKPbITUA. B KaX1yl0 CTOPOHY OT CBSI3HOM NAHENH 3a
He€ MOXKET OBITh 3aKpeIuieHo 10 4-X ¢epM (He cuuTas CBsI3HOU maHenu). BepxHue nosica
(bepM 3aKperIfIoT 3a CBSA3HYIO MMaHeb B IEPEKPHITHH C IJTUTAMH) C IOMOIIBIO PACHIOPOK.
MaxkcruManabHOE PacCTOSTHUE MEKIY CBA3HBIMU MAHENIIMUA HE I0JKHO MpeBbImaTh 60 M.

3.3.3. B nepexprITusax ¢ xene300eTOHHBIMH TUTUTAMH TI0CTIe YKJIAJAKH BCEX TLTUT, 3a-
KpEIUIEHUsI X CBapKoW K (pepMaM M 3aJeIKH CTHIKOB MEXAY IUIUTaMH, IUTUTHI MOJHO-
CThIO NMPUHUMAIOT Ha ce0sl Bce (PYHKIMHU TOPU3OHTANBHBIX CBSI3€H, OJHAKO JI0 YKIAJIKU
IUTUT U HA MEePUOJi MOHTaXa IUIUT TOPU3OHTAJIbHBIE CBSI3U a0COIIOTHO HEOOXOAUMBI (UX
HE CHUMAIOT U MOCJIE YKIIAJKH ILJTUT).

3.3.4. B CBA3HBIX MaHEISIX MEPEKPBITHS MO0 BEPXHEMY MOSICY YCTAHABIMBAIOT pac-
MOPKHU U KPECTOBbIE JUArOHAJIbHBIE CBSI3U (CM. pHC. 9).

3.3.5. YUroObl He MemaTh pedpaM IUIUT NEPEKPBITHS, TUATOHATU CBSA3EH JenatoT U3
OJIMHOYHBIX YTOJIKOB, BEPTUKAJIbHBIEC MEPhsl KOTOPHIX HAMpaBJIE€Hbl BHU3. B 3TOM ciyuae
y3eI]1 MepeceyeHnsl TaroHaseil BRIMoiaHATh 1o puc. 11, B. CBoOoIHbIE ATMHBI KPECTOBBIX
CBs3el OpaTh B COOTBETCTBUU C TabiuIew 9.

3.3.6. KpeneHuss aguaroHajibHbIX CBS3EW K I0OsSCaM — CaMOCTOSITEJIbHO WJIM 4epes
KOCBIHKY pacropku (cm. puc. 11 a, 0).

3.3.7. Ilepps pacniopoK KpPECTOBOI'O CEUEHHUs HE MEIIAIOT YCTAHOBKE IUIMT, TAK KAK
HOMAJAI0T B IIEIb MEXy COCEHUMHU IUIUTAMHU.

3.3.8. CBoOoaHas ayMHa nosca GepMbl Ha KaXIOM YYacTKE €ro OmpelesseTcs pac-
CTOSIHUEM MEXIY PSAAaMH PaclopoK U CBsI3ed MO BEpXHEMY MOSCY (YUYUTHIBATH U PSJIBI
BEPTUKAJIbHBIX CBSI3€U, U PSI/Ibl PACTIOPOK).
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3.4. BepTukajibHbI€ CBSI3H.

3.4.1. BepTukanbHble CBA3U MPEAOTBPALIAIOT OT OJHOBPEMEHHOTO OMPOKHIBIBAHUS
dbepM myTEM MOBOPOTAa UX BOKPYI TOPU3OHTAIBHBIX OCEH, MPOXOMSIIUX YEpe3 OMOpbI
depm. OTHOBPEMEHHO OHU MPHUIAIOT MEPEKPHITUIO 33JaHHYI0 TE€OMETPHUUECKYI0 (opMy.
Bronbs mexa BepTUKaIbHBIE CBSI3U O0S3aTENIBHO CTaBSAT B CBSI3HBIX MMAHEISAX, 4 MEXKIY
CBS3HBIMM MAHEISIMU UX PACIOJaraioT Yepe3 OJIHy uiH uepes aBe ¢pepmsl (puc. 9). Iome-
pék 1iexa (BAoab (pepMbl) psiibl BEPTUKAIBHBIX CBSI3€M 0053aTeNbHO pacrojiaraTb B Me-

CTax MPUJIOKEHHUS OOJIBIIUX COCPEOTOUEHHBIX HArpy30K (110 Topuam ¢epm, T
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Puc. 10. CxeMmbl epM BepTHKAIBHBIX CBA3CH.
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Puc 11. [Ipumepsl y3710B KpeIieHUs] TOPU3OHTANBHBIX CBSA3EH K mosicam gepm

(V)

" CBA3HU U PACIIOPKH K CTOHUKE

dbepMbI.
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dbopmy. Baonb nexa BepTUKaIbHBIE CBA3M OOSA3aTENBHO CTaBST B CBSI3HBIX IMAHEISX, a
MEXIy CBSI3HBIMU MAHEJSIMU UX PACIoIararoT Yyepes3 oJIHy WM uepes Be pepmsl (puc. 9).
[Tonepék 1exa (Bmoiab dhepMbl) psijibl BEPTUKATIBHBIX CBsI3€H 00s3aTENIbHO pacroJiarath B
MecTax MPHUIIOKEHHS OOJBIINX COCPETOTOUCHHBIX HArpy3okK (1Mo Topuam depM, rie mpu-
JIO’KEHBI OTIOPHBIE PEAKIIMU B MECTaxX omupaHus (poHapeil U T.I1.), HO HE PEeKe UYeM uepe3
3+4 maHenn BEpXHEro mnosca.

3.4.2. Cxemy pemi€Tku (hepM BEPTUKAIBHBIX CBS3€H B 3aBUCUMOCTH OT UX BBICOTHI
Ha3HauuTh 1o puc. 10. BeicoTa hepM BepTUKANTBHBIX CBI3EH OMpPEnesieTcs BRICOTOM CTO-
€K CTPONUIIbHBIX epM, K KOTOPBIM OHU KpersTcs (cM. puc. 12).

3.4.3. Ilosica 1 CTOMKM BEPTUKAIBbHBIX CBA3EH pacCUMTHIBAThH, KaK CxKaTble (IO Mpe-
nenpHOM TuoKocTH). Ecnu packocHas pemérka cBs3u kpecrtopas (cm. puc. 10, a, 0), T.e.
PacKOCHI TIEPECEKAIOTCSI, TO KKl PACKOC PACCUMTHIBACTCS MO MPEAETBLHON T'MOKOCTH,
KaK pacTsHyThId. Ecin jke packocHasi peméTka cBa3u He KpecToBas (cM. puc. 10, B), T.e.
PacKoChl HE TIEPECEKYTCsl, TO TaKHE PACKOChI PACCUUTHIBAIOT, Kak ckaThie. [Ipu BhIMOI-
HEHUH PACTSHYTOTO packoca M3 OJAMHOYHOIO YroJika JUisl pacdéra MOXKHO OpaTh paauyc
VHEPLUU 7y — OTHOCUTEIBHO TOPU3OHTAIIBHOU OCH Yroika. JlJisi CKaTbhlX CTEpKHEU U3
OJIMHOYHBIX YTOJIKOB B pacuér 0epETcss MUHUMAIIBbHBIN pajinyc HHEPLUH YTIOJIKA 7y,

3.4.4. Pactiopku psiOB BEPTHKAIBHBIX CBSI3€H KPENUTh WM K CTOWKaMm (epm (1o
puc. 12), unu x nojikam nosicoB pepm (kxak Ha puc. 11 a, 6).

3.5. 'opu3oHTaBbHBIEC CBA3M 110 HU:KHEMY NOsicy Gepm

3.5.1. CBs3u MO HWKHEMY TIOSICY pacIojaraloT B MIIOCKOCTH HMXKHUX TMOSCOB (pepM.
OTH CBSI3U TPUAAIOT TEPEKPBITUIO KECTKOCTh B IUIaHE, TMOBBIIIAS COMPOTUBJICHUE
Harpy3kam, BOZHUKAIOIIUM ITPU TOPMOXKEHUH KPAHOB, U BETPOBBIM HArpy3KaM.

3.5.2. B niexax 6e3 KpaHOB WJIM C KpaHAMU TPY30IM0AbEMHOCTHIO 10 5 TOHH BKIIFOUHU-
TEJIBHO CBSI3U M0 HUKHUM TosicaM (hepM PEKOMEHYIOTCSI TOJIBKO BJIOJbh TOPIIOB 37aHUs
(puc. 9). Ilpu xpaHax rpy3onoabEMHOCTBIO 10 TOHH 1 OOJIbIIIE CBA3H IO HIKHEMY TOSICY
00s3aTENIBHO MPEAYCMATPUBAIOTCS BJIOJIb TOPIIOB 3/IaHUS U BAOJb CTEH, 00pa3ys »KECTKUM
PaMHBIM KOHTYP B INIOCKOCTH HIXKHUX T0SICOB (hepM (puc. 9).

3.5.4. Pacniopku cBsi3eil 110 HIXKHEMY TOSICY MPOEKTUpOoBaTh no puc. 11. Jlnaronanu
KPECTOBBIX CBSI3€H MPOEKTUPOBATH U3 OJMHOYHBIX PABHOOOKUX YTOJIKOB C Y3JIOM Mepece-
yeHus 10 puc. 11, r.

3.5.5. Kpensienue cBsizeld 0 HUKHEMY MOSCY K mosicaM (epM MPOU3BOJUThH Ha pa3-
JEIbHBIX (hacOHKaX UK yepe3 o01re (acoHKU pacnopoK aHajIoruyHo puc. 11, a u 0.

3.6. CoequHenue BeTBel 3JIeMEHTOB (pepm

3.6.1. UToOBl ceueHHs AJIeMEHTOB (pepM M3 JIBYX YTOJKOB paboTaay Kak €IUHBIN
CTepKEeHb, TU YTOJIKH JOJDKHBI OBITh COSAMHEHBI MEXKIy COOOM MpOKIaJaKaMu (Cyxapsi-
Mu). CoeTMHUTEIbHBIE MPOKIAIKH yCTAaHABIMBAIOTCS IO JUIMHE CXKATBIX CTEpKHEH Ha
paccrosinuu [, < 40r o qiMHE PacTAHYTHIX cTepxkHEN [, <80r, TIe r - paanyc UHEPIHUH
yroJjika OTHOCUTEILHO IJIaBHOM OCH (MapayljiebHOM TUIOCKOCTH PACIIONIOKEHHS MPOKJIa-
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n0K). [Ipu OTCYyTCTBUM COEIMHUTENBHBIX MPOKIAIOK MOJ BO3JECHCTBUEM CKUMAIOIIEH
CHUJIBI KXKJIbIM YyroJIoK paboTai Obl pa3/iesibHoO.

3.6.2. CoequHuUTENbHBIC IAHKH MTPUBAPUBAIOTCS K 0OOUM yIoJiIKaM, COCTaBIISIOITUM
ceyeHue (PJIaHrOBBIMU IIBaMU (JIJI1 TaBpOBOI'O CeueHus), puc. 13, u oOBapuBarOTCs IO
KOHTYpPY B 2JIeMeHTax (hepMbl, UMEIOUINX KpecToBoe ceueHue (cM. puc. II).

be y

Puc. 13. YcTaHoBKka coeAMHUTENBHBIX TIAHOK (CyXapei) B 3JieMeHTax (hepMBl.

3.6.3. TosnmHa COENMHUTENBHON IUIAHKU JOJDKHA COOTBETCTBOBATH TOJILIMHE KO-
CBIHKH, IIUPHUHA b, BEIOMpaeTCcss KOHCTPYKTUBHO B mpenenax 60-100 mm, a BeicoTa h, pac-
CUMTBIBAETCS U3 COOTHOILICHHUS:

h, =h,+2[k+(5-6) |mm,

rie hy — pazmep nosku yronka, MMm; K — kaTer mBa, Mm.
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IMPUJIOKEHHUE

JAHHBIE JJIsI IPOEKTUPOBAHUS U PACUETA ITPOMBIIIJIEHHBIX U
OBIIECTBEHHBIX 3IAHUM.

KpoBenbHbIE MaTEpUAIIBI

[1nuTel IMOKPBITUA

HauGoinee paumoHanbHBIM PELICHUEM MOKPBITHS IPOMBILIUIEHHOTO 3/JaHUS SIBISETCS
KpyIHOpa3MepHbIA COOPHBIN KeI€300€TOHHBIN HANpPSKEHHO apMUPOBAHHBIA HACTHII U3
KOpoOYaThIX MIUT pazmepoM 3x6 u 3x12 M u J00OpHBIX MIUT pazmepoM 1,5x6 u 1,5x12
M. [lmuTel KiIagyTCcsi HEMOCPEICTBEHHO HA BEPXHHUM MOSIC CTPONMMIIBHBIX KOHCTPYKIUH
(pepm mim 6anok) U mMpuBapuBarOTCS K HeMy. [locie 3aMOHOIMYMBAHUS CTHIKOB MEXKTY
IUTUTAaMU TIOKPBITHE TTPOMBITIIVICHHOTO 3/IaHMs pa0OTaeT Kak KECTKUM TMCK HAa BOCIIPHS-
THE TOPU3OHTAIBHBIX BO3/ICHCTBUM.

J{ns npoMbIUIeHHBIX 3AaHui npuMenstoTes mwnthl tuna [THC 3x6 m Becom 2300
kr, 1,5x6 M Becom 1370 kr, rumte! Tama ITHTII 3x12 m Becom 6900 kr, 1,5x12 M Becom
3800 kr. [ns kpaitHux maHene pepM MOKHO pUMEHSITh OopToBbie MKThI THHa [TKXKb-
2 0,6x6 m Becom 510 kr u tTuna ITKXKH-6 0,8x12 m Becom 3000 kr.

[Ipy MOKpPBITUU TUIMTAMH HEOOXOJUMO JTOMOJHUTENBLHO, KPOME Beca HEeCyllel M-
THI, YUMTBIBATH BEC THApoM3oaMpyromero kospa (10 kr/m?), acdansroBoii crsmkku (30
KI/M?) M BEC YTEIUIUTENS M3 NEHOOETOHHBIX IUMT (IIPU TOJIMHE ciIog neHooetona 100
MM IIpHHUMATE 50 Kr/M?).

Tabumia 1

OpHEHTUPOBOYHBINA BEC METAITIOKOHCTPYKIIMIA MOKPBITHI MPOMBIILJIEHHBIX 31aHHUM
B KI' Ha 1 M? IIepeKphIBAEMOM ILIOMIAIH

Ilex nérkoro tuna Ilex cpennero tuna | llex Tsoxémoro tumna
30—-40 45 -70 50— 80

33



Tabmuiia 2
CBojmHas TabnuIia pe3yabTaToOB pacuéToB M YHU(DUKAIIWN CeUeHUN

! M
S | Yeunue ot 2 "
5 ) s| E PacuérHble XapaKTepUCTUKHU
Dne- S «|cHEra, kH = 5| 2 [Tpodunm ceuenus
= -
MEHTBI S 5 = s = 3 nocine yHudukanm
Q
hepm £ 5 5 518 | ™ | |l &g
ol © ol g A a2 = 7
g2 5| & 8 g | 2/ g9 F ¢ c
(0] o ] > o < = 2 lx ly I'x ry }Mx }\4
O| o Z| | E|E 7 E a2l oM Y i MIla
SERY) o Q :0 s S| o & min
=) — o R as) el
= T 5 Ol O g o =l B o
o = e} e} T 8 & I = ~ =
> RO OO A e | = O
1 2 3 4 15 6 7 8 9 10 11 | 12 | 13 14 15 16 17 18 19
Bepxuuit
nosic
Hwxunii
osic
Crolikn
Packocsl
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CBojHas TaOIMIA PE3YILTATOB pacyéTa CBI3eH (hepMbI

Tabymia 3

PacuérHble XapakTepuCTUKU Pasmepsl
Jimuaa | Tum u pas- CCHuCHuA
B Cxema cBsi- | DneMEHTBI Hocie
U7l CBS3U . cBsseil CTEpXK- | MeEphI ceue- | |, ly Iy Ity | Tmin | Ax Ay | Amax ca-
Hi HUS cM CM | CM | CM | cM YHAQHK
102078
Pacnopku
['opuzonTanbHbIC
(o BepxHEMY H
HIDKHEMY TIOSIC
Y y) Packocsl
[Tosica
Croiiku
BepTtukanbubie
Packocsl

[Tpumeuanue. Tabmuie 2 a 1 6, 6 MOMEMAIOTCS HA IEPBOM JIMCTE MPOEKTA.

35



Yuaudukauusa npodumneit, UaAymux Ha NePeKpbITHE

Tabymia 4

Pazmepsl O6mas .
p o OO6mmii Bec Bec 1 no- 3aBbIlICHUE
YTOJIKOB (110 JUIMHA Bec mpo-
Bec 1 mo- YT'OJIKOB TOHHOTI'O BEca B pe-
HOPSIIKY, YTOJIKOB Pa30buBka ¢uist mocne
Howmep TOHHOT'O JTAHHOTO MeTpa I1o- 3yJbTatTe
Ha4yuHasl C JAHHOTO Ha TPYIIIBI yHU(UKa-
MeTpa B KI' npoduis B cie yHudu- yHUu(pUKA-
caMoro pouiis B 1M B KT
KT KaIl¥ B KT AU B KT
KpPYITHOTO) M
1 2 3 4 5 6 7 8 9
HUroro no HUroro no- | 3aBrllieHue
yHU(pUKa- cie yHudu- | Beca B KT
I[UU B KT 17:111212: 3 3 U R

[Tepepacxoa matepuaia B pe3ysibrare yHUGHUKAIMKN B %0 K BeCcy A0 yHU(DUKAITUN

[IpuMeuanue: Ta6J'II/IHy IIOMECTHUTH B MOSCHUTEIbHOM 3aMHCKE
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[IpuBenénnas cBoOO HAs JJIMHA [, 2JIEMEHTOB (hepm

(TIpu TeOMETPUUECKOM JUTUHE JIeMeHTa /)

HanmenoBanue sie- B mnockoctu N3 nmmockocTu
MEHTa bepmbI bepmbI
ITosica [ I*
OnopHbIE pacKoChl U / /
OIIOPHBIE CTOUKH
[Ipoune rneMeHTHI 0,81 !

TabGnuma 5

[;* - paccTosiHuE MEXTY y3TaMHu (PepMbl, 3aKPETIIEHHBIMUA OT TOPU30HTAIILHOTO

CMEIICHHUSA U3 IJIOCKOCTH (PEPMBI.

TosuHa KOCBIHOK (pepMbl

Ycunue

B OIOP-
HOM 1o 20

packoce
BT

20-
45

45-75

115 | 165 | 225

75- | 115- | 165-

225-
300

Tommm-
Ha KO-
CBIHOK 1
cyxapeu
B MM

14 16 18

20

[TpenenbHast TMOKOCTD Ayaxe 3IEMEHTOB NEPEKPBITHS
(npy TMHAMUYECKUX HArpy3Kax)

Tabmumna 6

TabGmuma 7

HaumenoBanue 3j1eMEHTOB

MaTtepuaun

Cranb | AJTFOMMHHUEBBIE CIIJIABBI

CxaTtple 3JIEMEHTEHI

Ilosica, OTOPHEIC PACKOCEL, 120 100
OIIOpHBIE CTOMKHU (hepM
IIpoune cTOKHU U PacKoOChI 150 120
bepm
Cas3u 200 130
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PaCTHHYTLIC OJICMCHTHI

ITosica u onopHBIE PACKOCHI 250 200
hepm

[Ipoune packochl U CTOMKH 350 300
hepm
Cas3u 400 300

Tabymia 8
Pacnpenenenue ycunusi, mpuXoAsSIIErocst Ha yroJjoxk,
MEXK/]Ty IIIBOM IO TIEPY U IIBOM MO OOYIIIKY
ITonoxxenue Hous yerinast N
Tun yrosnka yTroJika Ha moB 1o Ha 1moB 1o
00yIIKy (He nepy (He Mme-
MEHee) Hee)
PaBHOOOKHUH l l_ 0,7 N 03N
HepasHno6o- | l_ 0.75 N 0.25 N
KA ’ ’
HepaHobo- | [ 0,65 N 0,35 N
KU
TabGmuma 9

CBoOoHAs ANTMHA CTEPIKHEN KPEeCTOBOU PEIIETKU
npu pacuére TMHOKOCTH U3 TIOCKOCTU (DEPMBI UIIH CBSI3U

[TonnepxuBaroniui crep-
XapakTep y3ia [peceueHus PREHD
P Py P Pacts- | He pabora-
cKaT

HYT €T

O0a cTepxHs HE TPEPHIBAIOT-

P Pep 0,51 0,71 !
cs
[TonnepxxuBaronui CTEPKEHD
npepsiBaeTcs U nepekpoIT ga- | 0,7/ [ [
COHKOM
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Tabmuma 10

Pannychl nHEpIIMU CEUCHHUI M COOTHOIIEHUS MEXTY HUMHU

4 =
W & Iy _0,3h
/ I'y—O,3h
9, . 1,0=0,385h
r=0,35de — ryo=0,195h
Xo/ | y \ yn
r,=0,3h ’ r,=0,32h
r,=0,215b \ r,=0,28b
ry=1,51« 1y0=0,09(h-b)
— X
I LTS b
r,=0,32h - Y 4 r,=0,28h
£,~0,20b ] - 1,~0,24b
£ i = 1,=2,51«
yl
r,=0,21h 5| r=0,3h
r,=0,21b L —L r,=0,17b
r,0=0,185h 1 "
y




KoaddunmenTs npo101pHOTO N3ruda ¢ eHTPaIbHO CKATHIX dJ1eMeHTOB u3 ctasiei Ct. 2 u Crt. 3

Tabmumna 11

0 1 2 3 4 5 6 7 8 9
0 1,000 0,999 0,998 0,997 0,996 0,995 0,994 0,993 0,992 0,991 0
10 0,990 0,988 0,986 0,984 0,982 0,980 0,978 0,976 0,974 0,972 10
20 0,970 0,966 0,966 0,964 0,962 0,960 0,958 0,956 0,954 0,952 20
30 0,950 0,947 0,944 0,941 0,933 0,935 0,932 0,929 0,926 0,923 30
40 0,920 0,917 0,914 0,911 0,908 0,905 0,902 0,899 0,896 0,893 40
50 0,890 0,887 0,884 0,881 0,878 0,875 0,872 0,869 0,866 0,863 50
60 0,860 0,865 0,850 0,845 0,840 0,835 0,830 0,825 0,820 0,815 60
70 0,810 0,804 0,798 0,792 0,786 0,780 0,774 0,768 0,762 0,756 70
80 0,750 0,744 0,738 0,732 0,726 0,720 0,714 0,708 0,702 0,696 80
90 0,690 0,681 0,672 0,663 0,654 0,645 0,636 0,627 0,618 0,609 90
100 0,600 0,592 0,584 0,576 0,568 0,560 0,552 0,544 0,536 0,528 100
110 0,520 0,513 0,506 0,499 0,492 0,485 0,478 0,471 0,464 0,457 110
120 0,450 0,445 0,440 0,435 0,430 0,425 0,420 0,415 0,410 0,405 120
130 0,400 0,396 0,392 0,388 0,384 0,380 0,376 0372 0,368 0,364 130
140 0,360 0,366 0,352 0,348 0,344 0,340 0,336 0,332 0,328 0,324 140
150 0,320 0,317 0,314 0,311 0,308 0,305 0,302 0,299 0,296 0,293 150
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X1

Cranb npokaTHast yrjioBasi paBHOOOKasI

VY cioBHBIE 0003HAYECHUS

(BerOopka u3 'OCT 8509)

b - mMpuHA MOJKH;
d — ToJIIIIMHA MTOJIKH;
J — MOMEHT uHepuny;
I — paJnyCc HHEPITUU

Taomuna 12

Pasmepnr | R, 5 \ Ochb x-X - i _
yrom<a,1[1)v11\4 wi | % 2 02 _ 7 Ochb Xo-Xo Ocb yo-yo | Pamuycel unepuuun gy JUIS IBYX
25 | 5 =Bk 2 YTOJIKOB TIPH 0 B MM
S 5 = & .
E E = C [S Jx, Ix, 8 JXO, I'xo, JXO, I'xo,
°E | 8 3 Tz | om cm | O cM | ¢cM | cM | cM
b | d =3 £5° I, 5=8 |o=10 | o=12] o-14
2 = CM
1 2 | 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
45 4 5 3,48 | 2,73 1,26 | 6,63 1,38 | 12,1 | 10,5 | 1,74 | 2,74 | 0,89 | 2,16 | 2,24 | 2,32 2,4
5 4,29 | 3,37 1,3 8,03 1,37 | 153 | 12,7 | 1,72 | 3,33 | 0,88 | 2,18 | 2,26 | 2,34 | 242
50 4 55 3,89 | 3,05 | 1,38 | 9,21 1,54 | 16,6 | 146 | 1,94 | 38 | 099 | 2,35 | 243 | 2,51 | 2,59
5 ’ 48 | 377 | 142 | 112 | 1,53 [209 | 178 | 1,92 | 4,63 | 098 | 238 | 2,45 | 2,53 | 2,61
56 4 6 438 | 344 | 1,52 | 13,1 1,73 | 23,3 1208 | 2,18 | 541 | 1,11 | 2,58 | 2,66 | 2,73 | 2,81
5 541 | 425 | 1,57 | 16,0 | 1,72 | 292 | 254 | 2,16 | 6,59 | 1,1 | 2,61 | 2,72 | 2,77 | 2,85
4 496 | 3,9 1,69 | 189 | 1,95 | 33,1 | 299 | 245 | 7,81 | 1,25 | 2,86 | 2,93 | 3,01 | 3,09
63 5 7 | 6,13 | 4,81 1,74 | 23,1 1,94 | 41,5 | 36,6 | 244 | 9,52 | 1,25 | 2,89 | 296 | 3,04 | 3,12
6 728 | 5,72 | 1,78 | 27,1 1,93 | 50,0 | 429 | 243 | 11,2 | 1,24 | 291 | 299 | 3,06 | 3,14

41




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
4,5 6,20 | 4,87 1,88 290 | 2,16 | 51,0 | 46 | 2,72 | 12,0 | 1,39 | 3,14 | 3,21 | 3,29 | 3,27

5 6,86 | 5,38 1,9 319 | 2,16 | 56,7 | 50,7 | 2,72 | 13,2 | 1,39 | 3,16 | 3,23 | 3,30 | 3,38

70 6 8 [ 815 | 6,39 1,94 376 | 2,15 | 684 | 59,6 | 2,71 | 15,5 | 1,38 | 3,18 | 3,25 | 3,33 3.4
7 9,42 | 7,39 1,99 430 | 2,14 | 80,1 | 68,2 | 2,69 | 17,8 | 1,37 | 3,20 | 3,28 | 3,36 | 3,44

8 10,7 | 8,37 | 2,02 480 | 2,13 | 91,9 | 764 | 2,68 | 20,0 | 1,37 | 3,22 | 3,29 | 3,37 | 3,45

5 7,39 | 5,80 | 2,02 39,5 [ 2,31 | 69,6 | 62,6 | 291 | 164 | 1,49 | 335 | 3,42 | 3,49 | 3,57

6 8,78 | 6,89 | 2,06 46,6 23 [ 839 [ 739 29 | 193 | 143 | 3,37 | 3,44 | 3,52 3,6

75 7 9 [ 10,1 | 7,96 | 2,10 533 229 | 98,3 | 84,6 | 2,89 | 22,1 | 1,48 | 3,40 | 347 | 3,54 | 3,62
8 11,5 | 9,02 | 2,15 59,8 | 2,28 | 113 | 949 | 2,87 | 248 | 1,47 | 3,43 | 3,50 | 3,57 | 3,65

9 12,8 | 10,1 | 2,18 66,1 | 2,27 | 127 | 105 | 2,86 | 27,5 | 1,46 | 3,44 | 3,51 | 3,59 | 3,67

5,5 8,63 | 6,78 | 2,17 52,7 | 2,47 | 93,2 | 83,6 | 3,11 | 21,8 | 1,59 | 3,57 | 3,64 | 3,71 | 3,79

20 6 9 9,38 | 7,36 | 2,19 57 247 | 102 | 904 | 3,11 | 23,5 | 1,58 | 3,58 | 3,65 | 3,72 3,8
7 10,8 | 8,51 | 2,23 653 | 2,45 | 119 | 104 | 3,09 | 27 1,58 | 3,6 | 3,67 | 3,75 | 3,82

8 123 | 9,65 | 2,27 734 | 244 | 137 | 116 | 3,08 | 30,3 | 1,57 | 3,62 | 3,69 | 3,77 | 3,84

6 10,6 | 833 | 2,43 82,1 | 2,78 | 145 | 130 | 3.5 34 | 1,79 | 397 | 4,04 | 4,11 | 4,19

%0 7 10 12,3 | 9,64 | 2,47 943 | 2,77 | 169 | 150 | 3,49 | 38,9 | 1,78 | 3,98 | 4,06 | 4,13 | 4,21
8 13,9 | 10,9 | 2,51 106 2,776 | 194 | 168 | 3,48 | 43,8 | 1,77 | 4,01 | 4,08 | 4,16 | 4,23

9 15,6 | 12,2 | 2,55 118 2,775 | 219 | 186 | 3,46 | 48,6 | 1,77 | 4,04 | 4,11 | 4,18 | 4,26

6,5 12,8 | 10,1 | 2,68 122 3,09 | 214 | 193 | 3,88 | 50,7 | 1,99 | 4,36 | 4,43 | 4,50 | 4,57

7 13,8 | 10,8 | 2,71 131 3,08 | 231 | 207 | 3,88 | 54,2 | 1,98 | 4,38 | 4,45 | 452 | 4,59

8 156 | 12,2 | 2,75 147 3,07 | 265 | 233 | 3,87 | 60,9 | 1,98 | 4,40 | 4,47 | 4,54 | 4,62

100 | 10 | 12 | 19,2 | 15,1 | 2,83 179 3,05 | 333 | 284 | 3,84 | 74,1 | 1,96 | 4,44 | 4,52 | 4,59 | 4,66
12 22,8 | 179 | 291 209 3,03 | 402 | 331 | 3,81 | 86,9 | 1,95 | 4,48 | 4,56 | 4,63 | 4,71

14 26,3 | 20,6 | 2,99 237 3,00 | 472 | 375 | 3,78 | 99,3 | 1,94 | 4,53 | 4,60 | 4,68 | 4,76

16 29,7 | 23,3 | 3,06 264 298 | 542 | 416 | 3,74 | 112 | 1,94 | 4,57 | 4,64 | 4,72 | 4,80
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1 [ 2]3] 4 5 6 7 3 o 1 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17
o L7, (152 11,9296 | 176 | 340 | 308 | 279 [ 429 | 727 | 2,19 [ 478 | 485 | 492 | 5,0
g 172 | 135 | 3,00 | 198 | 339 | 353 | 315 | 428 | 81,8 | 2.18 | 4.80 | 4.87 | 495 | 5.02
8 197 | 155 | 336 | 294 | 3.87 | 516 | 467 | 4.87 | 122 | 2.49 | 539 | 546 | 553 | 5.60
9 220 | 173 | 340 | 327 | 3.86 | 582 | 520 | 4.86 | 135 | 248 | 541 | 548 | 5.56 | 5.63
s |10, [243 19,1 | 345 | 360 | 385 | 649 | 571 | 484 | 149 | 2.47 | 544 | 552 | 558 | 566
12 289 | 22.7 | 353 | 422 | 3.82 | 782 | 670 | 482 | 174 | 2.46 | 548 | 555 | 5.62 | 5.70
14 334 | 262 | 3.61 | 482 | 3.80 | 916 | 764 | 478 | 200 | 2.45 | 552 | 5.60 | 5.67 | 5.75
16 378 | 29.6 | 3.68 | 539 | 3.78 | 1051 | 853 | 4.75 | 224 | 2.44 | 556 | 5.63 | 5,72 | 5.78
9 247 | 194 | 3,78 | 456 | 434 | 818 | 739 | 547 | 192 | 2,79 | 6.02 | 6,10 | 6.16 | 6,24
140 [ 10 | 14 [ 273 | 21,5 | 3.82 | 512 | 433 | 911 | 814 | 546 | 211 | 2,78 | 6,02 | 6.12 | 6,19 | 625
12 325 | 255 | 390 | 602 | 431 | 1097 | 957 | 543 | 248 | 2.76 | 6.08 | 6,15 | 6.25 | 6.30
10 314 | 247 | 430 | 774 | 496 | 1336 | 1229 | 6.25 | 319 | 3.19 | 6.84 | 691 | 697 | 7.05
11 344 | 270 | 435 | 844 | 495 | 1494 | 1341 | 6.24 | 348 | 3.18 | 6.86 | 6.93 | 7.00 | 7.07
12 374 | 294 | 439 | 913 | 494 | 1633 | 1450 | 6.23 | 376 | 3,17 | 6.88 | 6,95 | 7.02 | 7.09
160 | 14 | 16 | 433 | 34,0 | 447 | 1046 | 492 | 1911 | 1662 | 6,20 | 431 | 3.16 | 6,91 | 6,98 | 7.05 | 7.13
16 491 | 385 | 455 | 1175 | 4,89 | 2191 | 1866 | 6,17 | 485 | 3,14 | 6,95 | 7.03 | 7.10 | 7.18
18 548 | 43.0 | 4.63 | 1299 | 487 | 2472 | 2061 | 6,13 | 537 | 3.13 | 7.00 | 7.07 | 7.14 | 7.22
20 604 | 474 | 47 | 1419 | 485 | 2756 | 2248 | 6,10 | 589 | 3.12 | 7.04 | 7.11 | 7.18 | 7.26
a0 |LL| | [388 1305 | 485 | 1216 | 5,60 | 2128 [ 1933 | 7,06 | 540 | 3,58 | 7.69 | 7.76 | 7.83 | 7,82
12 420 | 334 | 489 | 1317 | 5,59 | 2324 | 2093 | 7.04 | 749 | 3.99 | 848 | 8.55 | 8,62 | 7.84
12 474 | 37.0 | 537 | 1823 | 622 | 3182 | 2896 | 7.84 | 749 | 3.99 | 848 | 8.55 | 8,62 | 8.69
13 509 | 399 | 542 | 1961 | 6.21 | 3452 | 3116 | 7.83 | 805 | 3.98 | 8.50 | 8.58 | 8.64 | 8.71
14 546 | 42.8 | 5.46 | 2097 | 620 | 3722 | 3333 | 7.81 | 861 | 3,97 | 8.52 | 8.60 | 8.66 | 8.73
200 6| 18 7620 [ 48,7 | 554 | 2363 | 6,17 | 4264 | 3755 | 7.78 | 970 | 3.96 | 8.56 | 8.64 | 8.70 | 8.77
20 765 | 60.1 | 5,70 | 2871 | 6,12 | 5355 | 4560 | 7.72 | 1182 | 3,93 | 8.65 | 8.72 | 8.79 | 8.86
25 943 | 740 | 5.89 | 3466 | 6.06 | 6733 | 5494 | 7.63 | 1438 | 3,91 | 8,74 | 8,81 | 8.88 | 8,95
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
30 112 | 87,6 | 6,07 4020 6,0 | 8130 | 6351 | 7,55 | 1688 | 3,89 | 8,83 | 8,90 | 897 | 9,05

290 14 71 60,4 | 474 | 593 2814 | 6,83 | 4941 | 4470 | 8,60 | 1159 | 4,38 | 9,31 | 9,37 | 9,45 | 9,52
16 68,6 | 53,8 | 6,02 3175 | 6,81 | 5661 | 5045 | 8,58 | 1306 | 4,36 | 9,35 | 942 | 9,49 | 9,56

16 784 | 61,5 | 6,75 4717 | 7,75 | 8286 | 7492 | 9,78 | 1942 | 4,98 | 10,55 10,62 | 10,7 | 10,7

18 87,7 | 68,9 | 6,83 5247 | 7,73 19342 | 8337 | 9,75 | 2158 | 4,96 | 10,59 | 10,65 | 10,7 | 10,8

20 97,0 | 76,1 6,91 5765 | 7,71 | 10401] 9160 | 9,72 | 2370 | 4,94 | 10,62 | 10,69 | 10,8 | 10,8

250 | 22 | 24 | 106 | 83,3 | 7,00 6270 | 7,69 | 11464 9961 | 9,69 | 2579 | 4,93 | 10,67 | 10,74 | 10,8 | 10,9
25 120 | 94,0 | 7,11 7006 | 7,65 | 13064 11125 9,64 | 2887 | 4,91 | 10,72 | 10,79 | 10,8 | 10,9

28 133 | 105 7,23 7717 | 7,61 | 14674 12244 9,59 | 3190 | 4,89 | 10,78 | 10,85 | 10,9 | 11,0

30 142 | 111 7,31 8177 | 7,59 | 15753] 12965| 9,56 | 3389 | 4,89 | 10,82 | 10,89 | 11,0 | 11,0

44




Taomuna 12

Cranb npokaTHast yrioBasi HepaBHOOOKast

(Be160pka u3 'OCT 8510)

YcinoBHBIE 0003HAYEHUS:

b - mmpuHa NOJIKH;
d — ToJIIIIMHA MOJIKH;

\ /R
Bl « PN/ L« J — MOMeHT uHepLHY;
y I — painyc UHEPIIUH;
v / g ° B - mmpuna Oonbliiel monku
X ] 1 \ T X
/|y’ *u
b
<« 2 p
Pannycel naepunn
5 Iy JUIS IBYX yIOJl- Paanycel nnepunn
p s = | Paccros- KOB Iy JUISL IBYX yTOJI-
a3Mepbl yroH
@ = 5 S| = |mwe uen- Ocsb x-x | Och Oce |Ock Ocb u-u TP O MM o
Ka, = % = 2| rpars- yy X1-X1 1-Y1 Y2 mpu 0 MM
MM o o = Q i Y,
| 25 F| xectn ! ﬁ:ﬁ
aa) Y,
B b y() X0 JX rx Jy ry Jx] Jyl JuMPIH rUMp[H 8:8 6:10 6:12 6:14 6:8 6:10 6:12 6:14
CM CM CM CM | CM CM CM CM | CM CM
| 2 4 5 6 7 8 9 10 |11 |12 [ 13 14115 |16 | 17 | 18 [ 19| 20 | 21 | 22 | 23 | 24
3,58 | 2,8 1,82 10,84 |11,4|1,78|3,7 |1,02 (23,2 | 6,25/2,19 (0,78 1,60 |1,68| 1,76 1,84 2,85|2,93 (3,01 |3,09
56 | 36 6,0 | 441 | 3,5|1,86 (0,88 |13,8|1,774,48 |1,01 |29,2 | 7,91|2,66 |0,78 | 1,63 |1,71| 1,79| 1.87| 2,87|2,95 3,03 | 3,11
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112131 471 51 6] 718 9 1011 (1213 ] 1415116117118 19120 2112223724
4 4,04 | 3.17| 2,03/ 0,87 |16,3|2,01/5.16 |1,13 |33.0 | 8,51|3,07 |0.87 [ 1,73 | 1,81 1.89| 1,96| 3,15(3.23 |3.31 3,39
63|40 | 5 | 7.0 [ 4.98]391]2,08/0,86 |19,9]2,0006,25 [1,12 |41,4 | 10,8]3,73 [0,86 [1,75| 1,83 1,91] 1,99] 3,19]3,26 [3,34 | 3,42
6 5.90 | 4.63| 2.12/0.99 | 23.3]1,99(7.28 |1.11 |49.9 | 13.1|4.36 | 0,85 | 1,78 | 1,89 | 1,94 2.02| 3.21|3.29 |3.36 | 3,45
8 7.68 | 6,03] 2.20[ 1,07 [29.6]1,96(9,15 |1,09 (66,9 | 17.9/5,58 [0.85 | 1,83 | 1,91 | 1,99] 2.08] 3.26|3.34 |3,42 |3.50
70l a5 | 45| 5| 507|398 2251,03253(223}8,25 1,28 |51,0 | 13,64,88 0,98 |192|1,99| 2,07| 2,15| 3,43(3,54 |3,62 3,70
5 | [ 559 439] 228/ 1,05 | 27.8]2.2319.05 |1.27 |56.7 | 15.2|5.34 |0.98 | 1.93 | 2,01 | 2.08| 2.17| 3.49|3.56 |3.64 | 3.72
6,11 | 4.79] 2,39 1,17 | 34.8(2.39(12,5 (1,43 |69,7 | 20.8|7.24 | 1,09 | 2,13 | 2,21 | 2,28 2,36/ 3,67|3,75 |3.83 | 3,90
75150 6] 8.0 7725 5.69] 2,44/ 1.21 | 40.9|2.38 (14,6 |1.42 |83.9 | 25.2/8.48 | 1,08 | 2.15|2.22|2.30| 2.38| 3.70(3.78 |3.86 | 3.94
8 047 | 7.43] 252/ 1,29 | 52.4]|2.35]18.5 |1.,40 | 112 | 34.2]10,9 |1,07 |2.19|2.27| 2.37| 2.43| 3,75|3.83 |3.91 | 3,98
20| 50 g0 | 636]499) 26| 1,13 [41,6(2,56]127 |1.41 84,6 | 20,8758 [1,09|2,08)2,16|2,23| 2,30| 3,94|4,02 | 4,11 4,19
6 | | 755 5.92] 2,65 1.17 | 49.0|2.55 14,8 [1,40 | 102 | 25,2|8.88 | 1,08 | 2,10 2.18 | 2.26| 2.34| 3.97|2,05 |4.13 | 4.21
5.5 7.86 | 6,17| 2,92/ 1,26 |65,3(2,88(19,7 [1,58 [132 | 32.2|11,8 [1,.22(2.29|2,36 | 2.44| 2,52| 4,40|4.47 | 4,55 | 4,63
90 | 56 g1 90 7854 [ 6,70] 2,95 1.28 | 70.6 | 2.88 [21.2 |1.58 | 145 | 35.2|12.7 |1.22 | 2.30| 2.38 | 2.45| 2,53 | 4.42(4.49 |4.57 | 4.65
8 112 | 8.77] 3.04| 1,36 |90.9|2.8527.1 |1.56 | 194 | 47.8|16,3 |1.21 |2.35|2.43| 2.51| 2.58| 4.474.52 |4.62 | 4,70
6 9.59 | 7.53| 3.23| 1,42 | 983 3.2 [30.6 |1.79 | 198 | 48.9|18.2 |1.38 |2.55 | 2.,62|2.70| 2.77| 4.84|4.92 |4.99 | 5,07
100l 63 2| 10 [IL1] 87328146 | 113[3,19[35,0 [1,78 [232 58,7 [20,8 1,37 |2,57 | 2,64| 2.,72| 2,78| 4,87[4.95 |5,02 |5.10
8 12,6 | 9.87] 3.32] 1,50 | 127 | 3.18(39.2 |1,77 |256 |67.6 |23.4 | 1,36 |2.59 | 2,66 | 2.74| 2.82| 4.89]4.97 |5.04 | 5,12

10 155 | 12.1] 3,40] 1,58 | 154 |3,15[47.1 |1,75 |333 |85.8 |28.3 |1,35|2.64|2,71|2.79| 2.87| 4.94/5,01 |5,09
6.5 11,4 | 8.98] 3.55| 1,58 | 142 |3.5345.6 | 2.0 |286 | 74.3|26.9 |1,53 | 2.81 | 2.88| 2.96] 3.03| 5.30|5.37 | 5.44 | 5.52
110l 70 | 7 | 10 | 123 | 9.64 %5 1,6 | 152 (3,52148.7 (1,99 [309 | 80,3]28.8 | 1,53 |2,82(2.89|2,97| 3,04 5,31|5.38 |5.45 | 5,53
8 13.9 | 10.9]3.61 | 1,64 | 172 |3,51|54.6 |1,96 |353 | 92.3|32.3 | 1,52 |2.84|2.92]2/99] 3.07| 5.33|5.41 |5.49 | 5.56
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1| 2 3 4 5 6 7 8 9 [ 10 [11 |12 |13 14115 [ 16 | 17 | 18 | 19| 20 | 21 | 22 |23 | 24
7 14,1 | 11,0| 4,01} 1,8 | 227 [4,01|73,7 2,29 {452 | 119|43,4|1,76 |3,17|3,24| 3,31| 3,39 5,96|6,04 |6,11 {66,19

1251 80 |8 11 16,0 | 12,5| 4,05/ 1,84 | 256 | 4 83,0 |2,28 |518 | 137|48,8 |1,75|3,19|3,27|3,34|3,41] 5,98/6,06 16,13 | 6,21
19,7 | 15,5| 4,14/ 1,92 | 312 |13,98|100 |2,26 | 649 | 173 59,3 |1,74 3,23 |3,.31|3,37|3,46| 6,04/6,11 |6,19 | 6,27

23,4 | 18,31 4,22] 2,0 | 365[3,95|117 |2,24 | 781 | 21069,5|1.72 3,28 |3,25|3,43|3,51| 6,08/6,15 6,23 | 6,31

140! 90 8 12 18,0 | 14,1| 4,49|2,03 | 364 | 4,49|120 |2,58 | 723 | 194|70,3 1,98 |3,55|3,61| 3,69 3,76| 6,64|6,72 |6.79 | 6,86
10 22,2 | 17,5] 4,58| 2,12 | 444 14,47 146 |2,56 | 911 | 245|85,5|1,96 13,60 (3,67 3,74| 3,82 6,69/6,77 | 6,84 | 6,92

9 229 | 18 | 5,19/2,23 | 606 |5,15|186 (2,85 {1221 | 300|110 | 2,2 |3,87|3,95|4,02|4,09| 7,60|7,67 |7,75 | 7,82

160! 100 10 | 13 | 25,3 | 19,8] 5,23/2,28 | 667 | 5,13 204 |2,84 |1359 | 335|121 |2,193,90|3,97|4,04|4,12| 7,62|7,69 |7,77 | 7,84
12 30,0 | 23,6] 5,32/2,36 | 784 | 5,11[239 2,82 |1634 | 405|142 |2,18 3,95]4,02|4,09| 4,16| 7,67|7,75 | 7,82 | 7.90

14 34,7 | 27,3] 5,40 2,43 | 897 |5,08(272 | 2,8 |1910| 477|162 |2,16|3,98|4,05|4,13|4,20] 7,71|7,78 | 7,86 | 7,94

180! 110 10 14 28,3 | 22,2| 5,88| 2,44 | 952 | 5,8 |276 (3,12 |1933 | 444|165 |2,42 4,22 |4,29|4,36| 4,43| 8,55|8,62 8,69 | 8,77
12 33,7 26,4| 5,97/2,52 |1123]5,77(324 | 3,1 2324 | 537|194 |2,40 |4,26 |4,33|4,40| 4,47| 8,59(8,67 |8,75 | 8,82

11 349 | 27,4 6,5|2,79 |1449| 6,45|446 |3,58 2920 | 718|264 |2,75 (4,79 |4,86|4,93| 5,00| 9,44/9,51 |9,59 | 9,66

200( 125 | 12 | 14 | 37,9 ] 29,7]| 6,54| 2,83 |1568] 6,43 |482 |3,57 3189 | 786 | 285 |2,74 4,81 |4,88|4,95|5,02]| 9,46|9,54 |9,62 | 9,68
14 43,9 | 34,4] 6,62| 2,91 |1801| 6,41 |551 3,54 3726 | 922|327 2,73 14,85[4,92]|4,99]| 5,06] 9,50{9,58 |9,65 | 9,73

16 48,8 | 39,1] 6,71]2,99 12026|6,38|617 [3,52 4264 | 1061|367 |2,72 4,89 |4,95|5,03]| 5,10/ 9,5519,63 |9,70 | 9,78

12 48,3 | 37,9| 7,97| 3,53 |3147 | 8,07|1032 4,62 6212 | 1634| 604 |3,54 6,07 |6,13|6,20| 6,27| 11,6]11,7 | 11,7 | 11,8

250! 160 16 | 18 | 63,6 | 49,9 8,14 3,69 4091 8,02 1333 4,58 |8306 | 2200| 781 |3,50 | 6,14 |6,21| 6,27| 6,34| 11,7/11,8 | 11,8 | 11,9
18 71,1 | 55,8] 8.23] 3,77 |4545|7,99 (1475 4,56 9358 | 2487|866 3,49 |16,18|6,24|6,31p,38 | 11,7[11,8 [11,9| 12,0

20 78,5 | 61,7] 8,31| 3,85 [4987|7,97]1613 14,53 10410 2776|949 3,48 | 6,20 | 6,28 | 6,35]| 6,42| 11,8/11,9 |12,0] 12,0
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Copnast Tabnuiia pe3yJbTaToOB pacu€ToB M YHU(DUKALUN CeUeHUN

] [a) xR
ST P E PacuérHrie XxapakTepuCTUKU
Die- é *| cuera, kH E 3|8 PaKTep [podunu ceuenus
MEHTEHI E > E‘ s E“ 3 nocJie yHu(uKaIuu
(]
bepm X 5 2 s 2 | ™ | Bl &4
(F ol « ) ol = 2
) £l & Q ol 8.5 F ¢ o
= S| ol & o S Bl =2 1 1 I I A A
O| o T =B = B 2 E ol a & 2 X y X y X y
=, S| © & 5 S| o g M min MIla
= B ==
S| 5| 5|59% | E| =9
of Z| |z gD Bl =8
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Bepxunii
OsIC
Hioxuni
osIC
Croiikn
Packochr
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CBojiHas Tabnmiia pe3yabTaToB pacuéra CBs3eil hepmbl

Tabmia 3

PacuérHble XapaKTepUCTUKHU Pazmeprl
muHa | Tun u pas- ceucHuA
B Cxema cBsi- | DIE€MEHTHI /A P Hocie
U]l CBSI3U . cBst3eil CTEpXK- | MephI ceue- ||, ly I'x Iy | Tmin | Ax Ay | Amax ura-
Hi HUA cM CM | CM | CM | cM YHHQHK
117041
Pacnopku
I'opuzoHTanbHbIE
(o BepxHEMy U
HUKHEMY TI0SIC
Y y) Packocsl
[Tosica
Croitku
BepTtukanbsubie
Packocsl

[Tpumeuanue. Tabmuiet 6, a u 6, 6 MOMENIAIOTCS HA TIEPBOM JIUCTE MPOCKTA.
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