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2.

B pexoMeHmauusax CofepXaTCA BCNOMOrarefbHHE AaHHHEe NAR NPoeKTH-—
poBanug k CHull [1-23-8I* "CraneHme koHcTpyxuun".

PexoMeHnaliu HanpapieHH Ha [OBHWEHHE HANEXHOCTH M NOAIOBEY-
HOCTH, CHWREHHE MeT&NJNOEMKOCTU KOHCTPYKLMUU, NOBHIEHUME KayecTha
[POBKTUPOBAHUA U MPOUIBOAUTEABHOCTU TRYNA MDOSKTUPOBMYKOB,

B pexomeHpaiuax conepxuTca UHPOPMAIMA NO OCHOBHHEM napaMeTpam
CTAALHEX KAHATOB INA CTPOUTENbLHLX KOHCTPYKLUM, maHW yKasaxnud no
paimoHansHOMy BHOODY THUIIOB KaHaTOB U UX M&paMerpoB, npuBeneHH ral-
AU XAPaKTEPUCTUK PeKOMEHAYeMhX THMOB KAHATOB, YKA3aHUA MO pacuery
KaHATOB Ha NPOUHOCTB U NeOPMATUBHOCTD.

PexomeHnauuy npegHasHaueHH [PEUMYMECTBEHH) IJf WHKeHepHO-TeX-
HAUECKWX PACOTHMKOB MNPOSKTHHX OpPraHu3anuil u Moryr OHTb UCNONL30OBAHH
IPY NOArOTOBKE CHSLMANMCTOR B BHCHMX M CPEIHMX TOXHUUECKUX YUEBOHHX
3aBejeHUX CTPOHTENBHOIO Npofuis.

Bce saMeyaHus ¥ npennokeHUs NPOCUM HAMPABNATL [0 aupecy:
117393, r.Mockpa, yn. apxurexropa Bnacora, g. 49, ormen OIIPAGI,
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NPEANCIHIOBHUEL

"PexoMeHI ALY 10 pacueTy MNPOUHOCTH CTAJNBHHX KAHATOB, [PUMEHSA-
eMHX B CTPOUTENbHEX MeTAlIUUSCKUX KOHCTPYKIMAX' BHepssie OHAUM paspa-
Gorann ¥ Bunymenn B LHWnpoexrcranbkoncrpyxiima M. MenbHukoBa B
1982 r. npumenurensHo k CHull [I-23-81 "CranbHue xoHCTpyHmun",

OCHOBHHE MONOREHNA pexomeHpauult OuAu BrIvUeHHN B "llocobue no
MPOSKTHPOBAHMD CTANBHEX KOHCTpyruui (x CHull [-23-8I%)" M., LHAMCK
M, Kyuepenro, 1989 r,

C MoMeHTA paspaloTKYM YKASAHHHX BHmE PEeKOMeHpaluit MHOTOKpATHO
BHOCHNUCh u3MeHeHusa B CHull [1-23-81, Bwmny Hoene CHull 2.05.03-84

"MocTy ¥ TPYOH", B KOTOPHX CORSPRATCA MNONE3HHE CBENEHUA M0 KaHATaM
IN MOCTOB ¥ METOIMKU KX pacuera, HaxonnseH OMHT NPOEKTMPOBAHUSA,

CTPOUTENBCTBA YU JKCIMIyaTaUN COODYXeHURR C 9jIeMeHTaM U3 CTaNlbHBHX

KaHaTOB.
B cBaau c aruMm crana oueBuOHON HeoOXOHNUMOCTH pPas3paboTHHA U

nanaHuA HOBOH, yTOuHeHHOR penaxiMK pexoMeHaalull, KoTropas cymecr-—
BEHHO IOMONHEeHA CBENEeHUAMU O THUIAX ¥ XAPAKTEPUCTHHKAX CTAaJIbHHX KaHa-

TOB NINPHUMEHUTEJNbHO K HCIIONAB30BAHWUND B CTPOUTENBHEX MeTannuyeCKux

KOHCTPYHKITUAX .
B nmanbHellmeM rnpennojyiaraeTci rnepuofUuUeCKhe H3NaHHe I0NpPaBOK

K pexomeHmanvaM (MM HOBHX pemaxkuui) B CBA3Y C UBMEHEHWUSIMH HOPMA~

TUBHHX NOKYMEHTORB,
Texcr,rabnmm 1,9,10,11,12 cocrasnenu M M.Kpasuoswm, ra6au-

na 2 - b.B.0crpoymosum n B.U.Kunaxom, ocranbhne radnuuu - E.E.Ap-
tioxoBolt. OfopMacHue maTepuans ¥ MOATOTOBKA K @3HAHUN BRITIONHEHA

E.b,AproxoBoft.



I. O0ume IOJOREHUA

I.I. KanaTa HCHOJB3YDT b BJASMEeHTAX KOHCTDYKIMiI, BOCIpMHU-
MaNMIX ACKINUYKTEJNbHO pacTArmsapime ycumisg. [I[py 8ToM He TpeldyeTcd
pa3BATHEE CeyeHHH N0 yCAOBUAM YCTOMIDIBOCTH M CO3LIE€TCH BO3MOKHO-
cTh 9fPeKTHBHOTO NpHMEHEeHMs CTaJIeH BHCOKOIl NPOYHOCTM C ITOJHHM
NCNOJIL30BAHAEM HeCyHle! cnnoCOOHOCTH MaTepHalsla, CHUKEHHEM DacXoja
METAQJNI8 ¥ yMeHblleHHeM COOCTBEHHOTO BeCA KOHCTDYKIMM. BMecTe C
TeM, H3-38 MaJXoro HaMeTpa 2JMeMeHToB, O00pal3ymumx KaHaT, ocoloe

BHUMAHHE JOXRHO OHTE 00palleHD HA 38UHTY OT KOPPO3NHU.

2. XapaKTepUCTHKY M OCHOBHHE apaMeTpH CTAJMBHHX KAHATOBD

2. 1. KaHaTHaA IIpOBOJOKA

2.1.1. KaHata GOopMUDYDT #43 BHCOKONPOYHOH CTaNMBHOU [IDOBOJIOKHU
C pa3MepoM CegeHMA Jo o-7 MM, [OJXydaeMod H3 38T0OTOROK IHAMETDOM
o I0-I2 MM nyTeM IPOKATKE ¥ MHOTOKDATHOI'O BOJOYEHHA 4epes
uasepH (0TBepcTHA B NNACTHHKAX M3 THEDAOrO Cliapa) ¢ IIpUMeHe-
HEeM TepMmudeckodl o0paloTKz. B npoliecce H3TOTOBJIEHHA [POBOJNOKH
IpeJies NPOYHOCTH NOBHWAETCA B 2-4 pa3a, OJHAKO NJNacTHIECKue
cho#CcThA CylleCTBEHHO CHIEADTCA.

2e1e2. Il0 opMe noOIepevyHOTO CeYeHUHA PA3UMYalnT KaHATHYD [pO-
BOJIOKY Kpyrioro m ¢gaconHunoro ( 3erolpa3Horo, HKCOOPa3HOI'O UM
TpANeIMeBUIHOT0) CEeYeHHA.

2.1.3. Il0o BHJYy IOPEpPXHOCTH DA3JHYANT IPOBOJNOKY: CBETJIYD
(683 IDKPHTHA), OMMHKOBAHHYD TpEX Ipyli B 3&8BACHMOCTH OT IIOBEDX—
HOCTHOR NJMOTHOCTE IMHKA: C TOJCTHM CJIOEM IMHKA VI 0CO00 XECTKUX

B KODDOSMOHHOM OTHOWemuu ycaopmit padorn (OX), co ciaoeM IHEKA Cpeli-
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Hell ToMmMHN IVIg RBQTkux ychopuit patSorH (), co onoeM IMHKE HE-
Goxsmoft ToMmimMHE I8 opefmMx yoxopuit padorw (C).

[lo cneunaJbHHM TEXHUYECKNM YCAOBHAM I'OTOBRT IIDOROJIOKY C
NOKPHTHOM CJOEM SIOMIHMA MO NOMMMESDHEX MaTepHaliosn,

R.1.4. BpemeHHoe CONPOTUBAEHWE DA3PHBY fIPOBOJOKN XBpPBKTE-
pH3yeTCA Mapkupopounol rpynno#t or I0V8 mo 2352 Mila (II0-240 kre/
MM2 ) o

2, 1.5. MexaHuuecise c¢poiiCcTER HPOBOJAOKM, lpEUMYILeCTREHKO,
10 OJBIOPOBIOCTH M HIGCTAYECKMM OROUCTDOM XADPAKTEDHSYOTCH MEDKA—
My BK {BHoOKOTO xauecrna), B I, KOTODHE OT/MYENTCH R3aJIaHHNM

pa36eroM BDEMBHHOTIC CONDOTMBJSHMS NPOBOJAOK (MEHBUWMM - IIA TPYND
BK u doseumM - ot rpynit B 1) sucioMm neperudos m crpyqupanuil
IDOBOJIOKY 10 DPASDYyUWEHHMA - H8RCOJBUMME JJIA IPyInH BK 3 MeHBUIMM

- Jas rpyon B u 1.
2.2. Knaccudmraima RauaTOD

2.2.1. Hlo xouOTpyrim¥ pasimuap? xasaTH (NywexHu) us napet-
JeNBHEX [IDODOJOK ¥ BUTHE KaHaTR. lpoMuiiennocTs®k B CCCP M310-
TOBJAAKTOS TOARKO BMTHE KAHATH, K8HATH M3 DNApalieNbHHX NDOBOMAOK
UOTOBAT TONBKC [PH CTPOUTEAECTHE OTJAENBHHX KPYNHNX 00BEeKTOB
(npermymeCcTBSHHO, MOCTODR) HEMOCDeZICTBEHHO HA MOHTARE Wit HA
NPEROCTPOBUHOM OOJBIIOHE,

2.eRe2s 110 BUIYy HOEDPETHOIO CEHSHMA PA3ANZART KDYIJHS
¥ NAOCKMEe BHTHE HaHATH,

2.2.3. Jlo THDY CBEBKM XPyIJHe BHTHE KAHATH HOXDE3IeNInTCs
HA CAeXyDute THIH: KaHATH oimuHapHolt cpumist (omupanbuke) ¢ pac-
NONOESHEEM HNPOBOMOK B KOHIUSHTDHUSCKUX XOJBLEDHX Onosx, Jpolkiok
n Tpololt ommexm (Muoronpamine). Kaxary Xsoltno#t opumxu oGpazo-
BAHN N3 CONRDENBHHX KanaTor (npaneft): omua npane (cepuewHnx)
PECHOABIAeTO] B KeHTpe, & OCT8NABHHEG —~ B KOHUSHTDMILOKMX CAOHX
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o cnEpanbruM JuHuaM. Kavarte rTpoflHoll oBusxit COCTOAT M3 CHUTHX

xexaToB Jnoitwolt omusry (oTpexr).
2.2.4. [0 TOYHOCTY M3TOTOBACHUR DA3MYSDT HAHATH Hopmaabxol

(des odosuaverus) ¥ noswuwenxoit (T) TownocTH.
2e2.0. CIMPANLHHE HAHATH MOYYT OHTH 0CGDA3OBAHN TOXBKO K3

KPYDJIHX [IDOBOJOK; RAKPHTHE CNMPAJBHHE KAHATH OTANYANTCS KCIOMbw
30BaHEEM B OIHOM MR HECKOJLIO BHENHY C¢Jaces (aCOHHHX NPOBOJOK
38r0dpastoro, TRaleUUeBBIHODO B KKCOUPAZHOI0 COYSHUA.

S 2s0, [I0 BRIy CeplpdHiKA DA3ZMMYSOT BUTHE KOHATH C METANN!-
yeckum (MC) ® opramugeckum (00 )} CEpDHSYHIKOM, 8 TAKRE C ceploy-
HAKOM M3 HCKYOCTBEHHHX Marepuanop (uc) n m3 merammecroll Opo-
BONOKY Manolt npounocT: (MeM),

2.2.7. o ™ny cpuBkM xeHaTOp oxuHapnofl cepmexm (3 1.4,
npafel) pesaNYanT KAHETH O TOYSYHHM KACAHEEM NUDOBOMOKH MEXIY
cnosae (TK) @ ¢ amueimum racammeM (JK), 8 Tar®e HIMNYHNE MOMH-
furarm® © omaHarosuM (JK-0) u pasnum (IK-P) mameTpoM IPOBOXOK
0 OJOsM, ¢ npoRoJOKeMu SanosHemms (UK-3), ¢ coxeramnem ClOER
IPOBOJMOK OJMHAKOBHX ¥ paskux maamerpos {(UK-PO), ¢ ROMOUHMDPOREH-
HHM TOWeYHO~JUMHeRuwM xacanuem (TUIK).

2.2.8. [0 BanpaBReHAD CPYBKM DA3IMYaDT RauaTH npapolt (Ges
ofoskavenrg) & depoh (M) cmumi.

flo cogeranun HanpepieHn#l CBUBKK MHOTONDARHHX X8H8TOB X EX
DIGMEHTOR Das/uiyabT: KaHaTH kpecropolt oemery (CJes olosSnaveHus),
B XOTODHX HalpapJeHlsd CDHBKE KOHATS H COCTERAANIMX er0 npalef
¥ CTPEeAr NpOTABONOMOXHK; KaHATH omioctTopoHHed cmmaxu {(0), B
ROTOPHX OIMHAXOBH HanpapieHEd CHUBKE ROHATA B HADYRHHX oxnben
npageit; xenaTH KomdumwposanHoR cmumxw (K) ¢ Yepenywgumucs
HaNpaABASHSMA CBUBKH npaneil.

<e2sJs o Oonmocoly OBHBKE DASAWYENT: KAHATH HepacKpyunsanmzrecs



B.

(H), B KoTopwx npamu (g MHOT'ONDANHHX KAHATOB) WM [IPOBOJIOKA

(oA cIMpalbHHX KAHATOB) COXPAHADT CBOE IIOJNOXKEeHWEe NocJe CHA-

THH JIePEBA3OK WM 38BADKY C XOHUA K&HATA; KAHATH DACKDYy -
papuecsa (P), He oGJallapuue yKa3aHHHMM BHIlE Ka4eCTBAMU.

2.2, 10. Ilo cTeneHu KPYTHMOCTH DP&3JANYADT KAHATH KpyTallMecs
(0e3 o6o3HaueHMA) ¢ OIMHAKOBHM HampaBJeHMEM BCeX Npafe#l ¥ cTpeHT
n maJoxpyraumeca (MK) - mHoToCHOMHHE KAHATH G IPOTHRONOJIOKHHM
HaopaBJeHNEM CBUBKH B CIOMAX.

<e.1I. II0O BpEMEHHOMY CONpPOTHBJIEHHD pa3pHBY (MapKupopod-
#oit rpynme), MexaumueckuMm cBoicrsaM (rpynm BK, B B I) u BUIY IOK-
DHTHA [OPOBOJIOK KAHATH pa3/M4abT 10 COOTBETCTHYMUMM XaDaKTepUCTH—
KaM KAQHATHO# NpPOBOMOKM, K3 KOTOpOil o6pa30BaH KaHaT (CM. BHile, ).

Recs 12,110 HABHAUWEHNK DABJMYART KaHATH Ipy3omwickue (II1)
TOJIBKO MApKM B, a8 Taxke I'DYy30BHE.

Coelde 3. KOHCTDYKIMA, OCHOBHHE XAPAKTEDPHCTHKM ¥ JHMaMeTpPH K@=
HATOB NPUBEJEHH B COOTBETCTBYLUMX CTaHIApTaXx HA COPTAMEHT KaHa-
TOB; MMEDTCHA CTAHIADTH — TEXHHYeCKue yCJHOBMA HE KAHATH U HA

KAHATHY® IIPOBOJIOKY.
yCRoBHOE OCO3HAYEHNEe KaBaTa MHARHO OTHEUaTh TpelfoPaHIAM

COOTBETCTBYRIIET'0 COPTAMEHTHOI'C CTaHIapTéd M BRJBYATH: IIiamMeTp
KaHaTa, HasHadeHmie, MApPKy, DU INIOKPDHTUA, HallpaBJeHNe CBUBKH,

COYeT8HNEe HANpabBJeHU ®UB KM, CHOCO0 CBUBKM, CTeNE€H: KDPYTUMOCTH,

MapRUPOBOYHYD I'DyIiy, HOMED CTaHIapTa HE& CODTAMEHT.

<o, 14. CTAHIAPTAMA ~ TEXHNYECKUMH YCJAOBUAMEA IIpelyCMOTpDEHA

BO3MOXHOCTS IIDEIBABJEHUA I10TpeluTes eM HEeXOTODHX IOMOJHUTeNBHHX

TpeCoBaHun i,
B poniecce M3TOTORJEHUA NPOBOJOKH, JPAM M KaHATH IDKDH-
BEOTCA CMa3KOH¥, B OlpeJle/IeHHOX CTelleHN CHOCOOCTByRUEH aHTHKOD-

PO3MOHHOHR 3ailMTe. MoryT OHTH NpeXnABJEHH TpelopalMsg N0 TUIY
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CMa3KM, [0 IOCTABKE KAaHATOR CO CMa3aHHOM MM ¢ HecMma3aHHoi
Hapy#Hoil NOBEDPXHOCTEY.

MogeT GHTB DeIVIaMEHTHMPOBEH WAr CBUDBKMY IIPOBOJOK B LPADAX
nipaleit b kaHaTe; War CBUBKY YUCJIEHHO XApaKTepusyeTcd KpaTHO-
CTED — OTHOMEHMEM IVIMHH Wara CBHBKM NPOBOJOKN (NIpAIM) K MaMeTpy

npAm (kaHaTta).
llorpeCuTeNeM yCTaHaRMABASTCA M IMHA KaHara,

3. Bufop THnop K8HATOR ¥ MX NAaPaMeTpoOB

3.1I. [Ipu BHOOpE THIIOB M [apaMEeTpOB KAHATOB B IepPBYD odepelk
HeoOXOIMMO YYUTHBATE TpPECGOBRaHUA BKCIIJYBTAIMM COODYREHHA,; JOMXHH
OHTBP yUTEHH T8KXe yCJOBUA BO3BEIEHMA N BKOHOMHYECcKHe TpeCGoB8HIA.

3.2. II0 yCJHOBHAM 3BalUJITH OT KOPpPO3IMM, B METALIMYECKHX KOH-—
CTPYKUMAX [OCTOAHHHX COODYXOHUIl HE ChaelyeT HNPUMEHSITh KAHATH C
TpOBOJIOKOM IuaMeTpoM MeHee 2,4MM (B MocTax - 2,6 MM), 1A MeHee
OTBETCTBEHHHX COODYXEHMM, KaOK HCKJDUYEHHE, HE MEeHee <& MM; 3TO
OTpaHiYeHe He OTHOCHUTCH K [DOPOJIOKAM 3aNOJHEHMA U CceDlevuHnKa.
BO BCex cCJaydasx cJjelyeT MCNOJB30BATh KAHATH M3 [IPOBOJIOKH MaKCH-
MAJBHO BO3SMORHOI'0 IaMeTpd.

3.3, B KOHCTPYKIMAX CAeIyeT NPUMEHATH TOJBKO K8HATH C [IpO-
DBOJIOKOIi, MMeKle#l meTaxmiyeckoe (IMHKOBOE WM anmmnﬂneaoes [OK~-
pHTHE; npumeHeHue cBeTIo#t (HeolMHKOBaHHOil) NDPOBOJIOKM VA METAJ~
THYECKMX KOHCTDYIIMH HNOCTOAHHHX COODPyXeHuil He JolycKaeTCH.

BuOop THIA MeTAJLMMUYECKoro IDKpHTUA o Tomdue (OX, X mwm C)
NPOH3BOUTCA B 38BUCIHMOCTA OT CTelNeHM arpeCCUBHOI'0 BO3AelicTBRA
no CHull 2.03,.1I-85 "3amuTa CTPOMTEJNBHHX KOHCTPYyKIMit oT Koppo-
3ur”, odazaTenabHoe npuiokexHue II. IlPpm BHCOKOH CcTelleHM arpeccHb-
HOCTY NpelycMaTpHBanT HONOMHUTENBHYD 33IMTY K8HATOB JAKOKpPacod-
HHMI IOKDHTUAMK M) HOJMMEPHHMM [IJIeHKAMM, KOTOpDHEe, KaK IPaBKIo,

HAHOCAT H& MOHTAaxe.
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3.4, I} HeJssy SKOHOMIIM MeTaNlna clelyeT MCIOAR30BATEH KallaTH
MAKCHUMAJMBHHX IO OPOYHOCTH MAPKHPOBOUYHHX TPYIII COPTaAMEHTHOTO
cTayapTa, Ho He Coxee [764 Wila (180 xrc/mM2), HOCKONBKY OIWH-
KOBQHHAA (IPOBOJOKA BHCOKOU NDPOYHOCTI IIPH 8IPECCUBHHY BO3HeliCT-—

BUSAX Cpeld MORET [IPOSIBJATE CKJOHHOCTH K XDYIKOMY KODPPO3HOHHOMY

paspylieHuK noxn Hanpaxenuem ("polloponias XpyluxocTs').
3¢0. KAHATH N3 HApaAJIeNBHHX [IDOBOJOK OTIAUYANTCA BHCOKOI!

MPOYHOC TR, IIPOIOJABHON XKeCTKOCTHO (MOIYJIL VIIPYIOCTH KaHaTa OJl—

30K K MOJIYJIO YyIpPYyI'oCTH IPOBOJOKM). [[oJ3ydYecTh NPH 3KCIJIyaTaIm

NpaKTUYeCKN OTCYTCTByeT, IO3TOMYy HEeT HeOoUXOIMMOCTI! B UpelBapi-
TeJbHON BHTARKe. K HeIoCTaTHaM 3TIX KAHATOB MOXHO OTHECTH [ODBH-—
[IEHHYD U3INOHYR ReCTKOCTBH, OCJHORHANMIYK [1€peBO3KY, MOHTAaX I yCT-

poiicTBO I1epernCoB B ONODHHX Yy3JiaX.

H3-3a OTCYyTCTBHA B CTpAHe HAJAXEHHOI'O NPOMHUVIEHHOIO IPOU3—
BOJCTBA KAHATH 13 N1apaJileNbHHX IIPOBOJMOK MOTYT CHTH pPEeKOMeHLOBa-
HH JHUB JJIA 0CO00 OTBETCTHEHHHX COODYXREHMU C OCOJBULIM OO0LEeMOM
norpedaenus (csHwe 5U0-I0UC T), ¢ noaydeHueM 0 UMIOPTY R C
U3TOTORJIEHNEM HE MECTE MOHTAaXa,

Je.6. B OCTAJNBHHX CAyY3AX D CTPOHUTENBHHX KOHCTDYKLMAX IpHME—

HAKT KDPyTJHe BUTHe KaHaTw TpysosHe (I') ommapHoil (climpanibHHE)
H IpoiHoll CBMBKE HOpMaJdbHOM TouHocTn., KaHaTH TpoilHoil CBUDKY
13-33 IOBHIUEHHOY Je@OPMATHBHOCTH MaJ0 NDPUT'CHHH IUIA HCIOJIE30B8-
HIIA B KAUYeCTBE HeCcylirx SJEMEHTOR.

W3-38 HEDPaBHOMEDHOrO pacnpelieNeHust youlil mMexly npoBOJOKaMI

N X RB3JAIMHOI'O IIpOCKAJE3HDAHIIA, pPa3pHBHOE VCIJIIE BUTOI'O KaHaTtTa

B ueJsoMm (onpeleleHHOE NpU HMCHHTAHUAX 0Cpa3l0B KaHaTa HE pas-—

pHBHOR malyHe) HEIEe CYMMApPHOTO PaSpPHBHOTO YCMINA NMPOBOJOK, COC—-

TABJIAKMIX KaHaT, [10 TOil Xe NpHdiie MOULyJAb YIPyTOCTH KaHaTd 3Ha-

YATEeJBEHO HRA®E MOJIYJA YNDYIOoCTA MaTepHas8 IIDOBOJOK.



II.

BesmditHa 3TOIO CHUREHs A CHUPAJABHHX KAHATOB lIeRCJIIKA
(mopsalka 5% - no npouHocTi u IS% — no ®ecrtkocTH). llodTOMy ClIil-
panbHHE KAHATH Jyulie OTBEYalT YCJOBHAM SKCINyaTallf B CTPOUTEJb-
HHX KOHCTDYKRLMAX. lleoOxXolmo yWITHBATH, 4YTO MAMETP CHNPANBHHX
OLIMEKOBAHHEX KAaHATOB U3 KPYIJHX IPOBOJOK, BHIOYCK&EMHX B CTpaHE,
He npesBHilgeT 18,5 mMM.

3.7. SaKpHTHE CMHPANHHHE KAHATH 00J1a3JalT ITOBHUEHHO# KOpPpPO-

3UOHHOH# CcTOMKOCTHR CJarolaps Ha/mM4Inl (PaCOHHHX HPODROJOK BO BHEl-

HITX CHOAX ¥ MOTYT OHTH DEKOMEHJIOBaHH JJIA MAPOKOI0 NPIIMEHEHHA B

CTPOMTEJBHHX KOHCTPYKIMAX, OCOOSHHO NP HEOOXOIMMOCTH (ODPMAPO—

BaHMA BJEMEeHTOB ¢ Coabimmi pacyeTHumz yeusmaMu (50 1t u donee)

I Ip¥ OTCYTCTBAM NPOMERYTOWIHX IeperuGob o jymlie KaHarta. HeoG-
XOIMMO YYHTHBATH, OLHAKO, [JOBHEEHHY® N0 CDEBHEHMD C MHOT'OIDAI-
HHMI K@HaTaMll CJOKHOCTH BHIOJHEHUA p3loT [0 yCTPOHUCTBY KOHUEBHX
3aKpeliennil u 510 MHTaxy. BonpocH NOCTaBKM 38KPDHTHX KaHaTOB U3
OLIMHEKOBAQHHOU ITPOBOJOKK JOJXHH OHTEHE COIVIACOBAHH C H3TOTOBUTEJIEM.

3.8. KaHaTH 1BoilHOl CBUBKM IS 2JEeMEHTOB IIOCTOSHHHX COOpYy-

ReHR#A cnelyeT IDUMEHATH TOJABKO U3 KDYIVIHX Lpsie# ¢ mMeTaN/nIdeCKUM
CepIeYHNKOM, NOCKOJBKY HaAMNULe OpPTraHAYeCKoI'0o cepleyHuKa BeleT K
CHUREHHD NPOIONLHON MECTKOCTYU M KOPpPO3UOHHOH CToMXOCTH KaHATA.
CHHUREHNE DEa83DHBHOIC YCHIIA KAHATA B LEJOM 10 CDASBHEHIIN C CYMMAD-

HHM DA3pPHBHHM yCMJMeM BceX NPOBOJOK mocturaer [5-20%, a ymeHblie~

HIEe MOIYJA yOpyTOCTII KSHATa NO CPABHEHWK C MOIyJeM YIpyIOCTH

[IDOBOMIOK - 25-35%.,

3¢ 9. llpenouTiTeJBHO UCHOAL30PAHNE K8HATOB C JuHelHHM Kaca-
mieM mpopoJok (JK) u mx moimdsigaryii, b KOTOPHX VMEHBLUWEHH KOHTAKT-
HHE HanpAXeHnsa MeWILy IDOBOJOK&MHI M IedopMaliy [NOJN3YYeCTI IIO
CpaBHEHUB C KaHaTam, umewiim Todewioe (TK) KacaHue [DOROJOK.

3. I0, Ilepackpyumpanipieca Kanatw (H) yIoOHee Hpu 13TOTOBAEHIN



12.

' AHATHHX SJEeMSHTOBR II MOHTa®e, 4YeM pacKpyduBapumecsa. HexoTopHe
clelaJUCTH OTMedYanT CHIREHHEe arperaTHo#d INPOYHOCTH HEePaCKpy-
TMBANMEXCA KAHATOR O CPABHENWD ¢ PACHKPYYHBaRU{UMHCA, OIHAKO 3TO
CHEEEHHEe He HUMeeT NpaKTUYecKoIro 3HadeHusd, Tem dojee, 4YTo HMEDT-
cA JaHHHEe O IIOBHIEHHOH BHHOCIMBOCTE HEpaCcKpydIHBanxCcda KHHATOB.,

B cly4ae IpUMEHEeHUR paCKpyYnBabUMXCH KaHaTOB HeoOXOJIMMO
NpeIycMaTpRBaTh Y MHEHRHe OCBA3KM MATKO# NPOROAOKOIl MO KOHIam
KaHaTOB y aHKepoB.

3.1]. Kax npasuio, He MMeDT 3HAYCHHS JJIA KAaHATOB B CTPOHTENb-
HHX KOHCTPYKIMAX HaNpABJEeHUA CBMBKM ¥ KX codeTarud. B Tex cay-
9aRxX, KOTNS QHHEDHHE 3J8KpPeNJeHNHs He MOIYT BOCIDUHMMATE KPYTR-
IIe MOMEHTH, CHAelyeT MCHONB30BATH XKAHBTH KpPeCcTOoBRO# mymt romom-
HuposaHHolt (K) cBuBxM, MajaokpyTaumecs (MK).

JJIeMeHTH KOHCTDYKIMII P BUJIE NY4YKOP HAJI TpPyNI KaHaToB Cle-
IyeT $opMHPOBETE U3 DPABHOTO YHCHE KQHATOB HPSBOH ¥ Jepoil CBUBKHU.

3.12. V1A BJeMEeHTOB KOHCTDYKIMi, ROCHDHHEMAMIMX BuOPaIMOH-
HHE M JMHaMiJecKue BO3JTeUCTEMR, 8 TaKEe A CTATHYECKH Harpy-
XeHHHX 2JeMeHTOB 0C000 OTBeTCTBEHHHX COOPYXEHHU crelyeT NpuMe-
HATH KaHATH MApOK BK M B 110 MeXaHU4YEeCKAM CROHMCTBaM; B 0OCTSJIb-
HHX CIyYasX MOTYT OHTE HCIOJME30BAHH KAaHaTH Mapku I.

3. 13. g nosuileHUA NPOKOJBHOU RECTKOCTH M YMEHBUEHUT Je-
fopMalmil DOASYy4YeCTH ClelyeT IpeAycMaTpupaTh KGHATH C MaKCH-
MQJBHEMY BEJMYVHOME KPATHOCTH CBUBKU, UTO HOJEHO OHTH COIJIg-
COBAHO C M3I'0TOBMTeJIeM. ll6KOTOpDHE TEeXHHYEeCkHue YCJAOBUA HA KO-
HATH, CIEIMAaJLHO [IpelHA3HAYEHHHE IJIA CTPOMTENBHHX KOHCTDYK=-
mait, colep®EaT NpAMHe YKazaHug 00 U3IOoTOBJNEHUN KaHATOR C YR
YeHHO!I KpaTHOCTEK CBIBKMU.

3. I4. llpax sxcnjayaTamuu coopyRenufl » pailoHax ¢ HUBKIMA
pacueTHHMH TemiepaTypamn (HUXe MHHYC 400). JHOO B pailonHax ¢
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BHCOKHMMM JIETHUMII PACUYETHHMU TeMuepaTypamMr cleliyeT npelycMarpu-—
BATE O COIVIACOBAHMM C MOCTABIUKOM [IpEMEeHEeHHe, COOTBeTCTBEHHO,
MOPO3OCTOMKMX M TYTIONJABKIX KAHATHHX CMA30XK,

3. 15, TpeCopaHua K KaHaTaM IA OTTAKEK aHTEeHHHX CoopyReHMi
I 3JEeMEHTOB AHTEHHHX NOJOTeH perJaMeHTHDPOBAHH N.I16.3 Clinll
[I-23-81 "CranbHue KOHCTpyKImnu", Ilpit Has3HaweHUM TPYII NOKPHTAR
HeoOX0UMO YUYHTHBATH HOBHE 0003HAYSHHA I'DYNN IoxpHTHa - OX
BmecTo KC, X BmecTo CC. TpedoBaHuss KX KaHaTaM IUlA CTANBHHX KOH-
CTPYKIMA MOCTOB peryiaMeHTUpopaHH n.4.4 CHull 2.06,03-84 "MocTH
N Tpyou".

3.I6. Ilpy BHOOpe THIIOB KAHATOR HEOOGXOJHMO YUUTHBATE SKO-
HOMHEYECKHe {I0Ka3aTeJii, NOCKOJBbKY IOHOJHKTEeJbHHEe TpeOOBaHUA CBA-
38HH C NpUNJAaTaMd K CTOMMOCTHU. TaK, CTOMMOCTH HepaCKpydIHBADIUX -~
CA K8HATOB 0 npelCKypaHTY B neHax 1984 r. na b% BHIle DACKDPYy-
Wpamuuxcsg, KaHATOR Mapkun B - Ha 8-Ib% BHue, deM mapku I, ¢
olpMHKOBKO#} no rpynnam X m Ol — cooTBercTBerHO Ha 20 u 27% BHie,
yeM 1o I'pynne C; CTOMMOCTH I'Dy30JBMICKUX KaHaTOD HA 3% BHUE CTOH-
MOCTH I'DY30BHX K8HATOB MapKu B.

IIpr HCHOAB30BAHMM B KOHCTDYKIMAX HECOJNBUILX KOJIIYECTD KaHa-
0B (m0 I5-20 T) HeoOXOMMMO yIMTHBATE DO3SMOXHOCTH BAPBIDODAHMA
TAOOB KAHATOB II0 TPeGOBAHUAM 3aKa34MKa I I3roToBUTENA. Tpedopa-
M1 K KaHaTaMm A 0C000 OTBETCTBEHHHX COOPYReHE npn GosbiioM
00beMe NpUMEHEeHUA NOXXHH OHTEL NpelBAPHTENBHO COIVIACODAHH C HU3T0-
TOBHTENEM,

3.I7. B HeKOTOpDHX Cay4Yasx neJecooGpa3Hs Dpa3padoTka clie-
IMATbHHEX TEeXHMIECKUX YCJOBRY JUIA KAHATOB KOHKPETHHX OOBEKTOR C
yaeToM CleLHIMIYeCKEX yCXOBHE SHCNIyaTalli ¥ CTDOUTENLCTBA, TaKHe
TEXHAY8CKNEe yCAOBHA COHJM COCTABJEHH, HalpuMep, IAA KaHaToB
Ocrenmmackoil Texelammy, MOCTOB Yepe3 p.AMyZapsd y Ca’gxuHO H
Kemnda, liexcuy s Yepenostie, KOgHorowcra uwepe3 lHenp B Kuebe m Ip.
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[ipn aTOM MOTYT OHTh NpegbsBACHE TPeOOBAHHWA K KBHATAM, BHXOOAILME

88 PAMKM yKa38HWA COOTBETCTBYOUMX CTAaMNADPTOB.
3.18. llpu cocTaBieHMY B3AKA8 HA KAHATH CRENYET yUMTHBATH BO3-

MOXHDUTDL DACKDOA HA SUEMeHTH Tpefyemoll IIMHN . SanacoM g0 I-3 ™
HE Kaxnhl xKoHel 3nemeHTa H 5-10 M Ha NOAHYD OJIMHY OTPE3KA KBHATA
HB KBXIOM TPEHCHOpTHOM bapabaHe. HeolXonuMd yRHTHBRTSH OI'DEHHUIEHNA
LAMHE KAHATE HA TPaHCIOpTHOM OapabaHe, JIPHBEIEHHLE B COOTBETCTEY-

X CTAHRAPTHEX, B TAKKE TIPUILIATH 38 MEDHOCTL, INpelyCMOTPEHHEE B

NpeNCKYPaHTRX.
3.19. llpn uM3roTOBNEHMH KABHATHHX DJEMEHTOE U3 BHTHX K&HATOB

00ABATEABHO BHNOJAHEHNME NPEeNBAPHTENLHOY BHTHKKK B COOTBETCTBHU C

.0.4.43 ¥ 4.44, 8 Takke HCHKWTAHMA TOTOBLIX HAHETHHX SASMEHTUB B
cooTBeTCcTBMM C T.4.122 CHuil 3.03.01-87 "Hecyume ¥ orpaxpapuge KOHCT-

pyKumMu"
4. PexoMenpyemuli COPTEMEHT CTANbHLX KAHATOB
IJIA KCNOJb30BAHNSA B MEeTAIAHUEeCKUX CTPOR-
TERLHBX KOHCTDYRLMAX
B rabakue 1 npuseseH mepeuveHb IOCYHAapCTBEHHHX CTAHIAEDPTOB M
TeXHAYECKMX yCHOBMM HA CTalbHNE KAHATH M KEHATHYO ITIPOBOJDKY , pPEKOMEH-
DyeMuX LA HCOOAL30BAHKA B METBAMMUECKKX CTPOATBILHEX KOHCTDYKIMHX
B COOTBETCTBMM C IIOJOXEeHMAMH pasgena 3.

B Tabadue 2 OAH COKpameHHH{ COpTaMeHT CTAJbHHX KaHRTUB [

MAUTOBHK COODyXeHHP O0BLEKTOB CBs3H.

B ratmmupx 3+ npubeges ODPTAMEHT CTAABHLX KBHATOB,PEeROMEHIye-
MEX NSl HCNOAb3UBSHHA B CTPOHTEAbHHX METAJINUECKHX KOHCTPYRIPAL,
TA0MUN 3+0 - KaH&TH JBOWHOI CBMBKHM, Tabiungn O6+8 — BAKPDHTHE HeCyuwe

KaHaTi,
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TalGmoia T

CTaHlapTH 1 TeXHUYEeCKNe YCJHOBMA H3 CTaXbHHE KaHaTH,
peroMeHJyeMuae JJiAd NPHMEHEHHA B MeTaNINYSCKUX CTPOMTENBHHX

KOHC TPY RIMMAX
[ o T
Homep (llanMeHoBaHle cTaHlapTa lmameTp Ilpumevanne
CTgHJI8PTA, i wim 1Y (KaHaTOB, |
TY j j MM |
e e SR S
1 ; < i 3 ; 4
I'OCT 3241-80 KaHaTH CTaJBHHE. TY Ha KaHatH
Texmyecue yclopusd BOEX TUNOB F3
Kpyraoidl mnpo-
BOJIOKH
T'OCT 7372-79 lipoBoNDKa cTalkHaA Ka- 1Y Ba KpyIaym
HaTHad., TexHumvdecKue KgHATHYD OpoO-
yCJIOBNA BOJIOKY

TOCT 306280 Kanat opmHapHoil cpuBKE  6,2-9,8
tuna JK-0 KOHCTDYyKIfH
Ix7 (I+6). CoprameHnT

TOCT 3063-80 Kanat omunapuoit cemprr  I10,0-19,0
Tuna TR ROHCTDYKIIUHE
IxI9 (I+6+I2).
COpTaMeHnT

T'OCT 3064--80 Kanar omnHapHoi cmmeru  I4,0-27,0

Tiina TK KOHCTDYKIIM
Ix37 (I+5+12+?§5.

CoprameHT

T'OCT 30656-80 KauaT IpollHOi CBUBKH 18, 5-27,5
Titlia JK-0 HUHCTE%KHHH
6x7 (I46)+Ix7(146).
CopTaMeHT

I'0CT 7667-80 kaHat JFBOUHOIM CDUBKRA 31-47
Tuna Ji-3 HOHoTp¥RgHH
6x20(46; 6+I7)+7X
X (I+6)

COPTaMEHT

TOCT 7669-80 KanaT craxeroil mpoimoit  35,5-52,0
TpyIn Ge36 (T4 745797
CTPYKIMHI 6X
+I£X+%§7(1+6). CopTameHT

T'OCT 14954-80 KapaTt IpoiiHoll chupKny 27,0-46,5
TG JK-P IOHG%E K1
6xL9(1+6+6/6)+7x7(1+6).

CopTramenT
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[lpomoagenve Tacnk, I

I Ve 3 4
10CT 1869373 KanaTH CcTalbHHE. KaHaTH 1Y Ha BaKpH-
IKPHTHE Hecyime. TexHn- THE KaHATH

I'OCT 3090~73

1'0CT "7675-~73

I'0OCT 7676-73

I'OCT 18901-73

TV 14~-4-902-78

1Y 14~4-1216-82

YeCKUEe YCHAOBHA

HanaTH craiabHHe, Kawmatr  30,5-35,5
IaKPHTHIL Hecyumnil ¢ OX—

HUM CJNOEeM 3eT00pa3Hoi

NPOBOJIOKA U CepIeYHUKOM

Tina 1K, (opraMeHT

Kanata craneine. Kawar  38,5-5I,0
3aKPHTHH Hecymu# ¢ ol-

HIM CJIOEM KIRHOBRIHOU

OIHUM cJIoeM 3eTo0pa3Hoi

IPOBOJIOKE M CepIeYHUROM

Tuna TK.

CopTamMeHT

KanaTtH craabhHe, Kamar 50, 0-70,0

3aXPHTHY HECYUMHU C Hpy-
Mg CHIOAMI KJIMHOBUIHOM
M OJIHUM cJoeM 3eTo0-
Pa3HOil IPOBOMOKK U Cep-
IeyurkoMm THna TK. Cop-
TaMEHT

KanaTH craaenne, Kanar  38,5-54,0
3aKPETHH HecyliMii ¢ IRy-

MA CJHOAMM 3eT00pasHolt

NPOBOJIOKY ¥ CepIeIHUKOM

Tang TK. CopTaMelT

Kasuaty cransiHHe, Kanar  40,0-52,0 Kanatd msg

,nEoﬁHoﬁ CBMBKU THIS HeCylmxX 37e-
JIK-PO HDHowgyEuwn MEHTOB CTPOU~
6x36(1+?+7/ I4)+ TeJHHHX KOH~
+Ix36 (I+7+7/7+14) CTPYKIAH, C
ypenYeHHHM

HaT'OM CBHUBKH

KaHaTH cTaisHHe omuH - 32,0~ 72 To =e
KOBAHHHE CHHDANbHHE
38KPHNTOM KOHCTDYKIVH
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TaOmmia 2

CoxpaleHHHI COpTaMEeHT CTANBHHX OILMHKODAHHHX
KaHaToB LA MAYTOBHX COOpyReHm#t o0nexToB cpa3u

MapxrpoBOYHAA TPYyNIa ?pemeﬂnoe

COIIp DTHBHB§HB IPOBOJIOK

H/MM2 (Xrec

10 o

PA3PDHBHOE YCUJE KaHaTa B 1eJIOM,
H, He MmeHee

limamerp |Pacuernas | OpreHTH-

xouara, | nJaomalkh DOBOYHAA
MM | ceqenna Macea
BCEX TO00 M

CMa3aHHO-
I'0 KaHa-
| 78, KT

IIPOBOJIOK,
MM2

I'OCT I4954-80

8,0 29,68 272, 5 39450  4[950
9,7 42,30 388, 0 56350 59850
11,0 53, 58 491,5 71350 75800
12,0 61,92 568, 0 82500 87650
14,0 86, 36 792,0 [I4500 122000
16,5 121,24  1115,0 I6I000  I7I500
18,0 143,99  1320,0 167500 191500 203500
20,5 192,11  1765,0 223500 255500 271500
22,0 217,06  I990,0 252500 289000 307000
25, 0 279,27  2560,0 325000 371500 395000
27,0 337,27  3090,0 392500 449000 477000
33,0 497,70 4565, 0 580000
36,0 589,81  54I0,0 687000

TOCT 7669~80
61,5 782,25 16250,0 I670000 1955000

64, 0% I880,27 I7I48,0 1760000 2055000

68, 0% 2058,71 I8775,0 1935000 2250000
TY 14-4302-78

30;0 420,57  3679,0 519400

(53000)

38, 0 704,60 6I64,0 870270

(88800)



.HHBMETp | PacyetHaa | OpueHTHpO

nioma e
cevyecHusd

BCeX

IKaHaTa,
VM

IPOBOJIOK,
MM2

40,0
42,0
45,0
48, 5
52, 0

IlpuMeugHue .

18.
[IpomonxeHune Tatk,.2

[laprupopoyHaa Ipyni 19
HOTUDJELNE IPOBOJIOK mv2 (Kre/mm2 )

1180 370 570 6870
(I20) 140) 160) 170)

Paspunnoe yCWIue KanaTa b 11eJioMm,
He MeHee

peMeHHoe con

BOYHaA
Maceca
TO00
CMa38HHD-
I'0 KaHarTa,
KT

- |
I

788,09 6894,0 975100
(99500)
856, 48 7493, 0 1098400
(L08000)
988,85 8651, 0 1220100
(124500)
162,85 I0170,0 {435700
146500)
347,99 II790,0 651300

(

168500)

1.* llocrapka KaHaTOB JFAHHHX THIIODA3MEDOR B OLNIHKODAi-
HOM MCIIOJHEHWII NPOMBBOMITCA TOJNBKO L0 I1DETDADUTE b~
HOMY COIVIACOBAHUD C H3TOTOBATENEM

I Opelieyax HacTOANEro CopTamMeHTa [0 COINaCOBAHHN C
LPOeKTHOIl opranusamieil JionycTumy 3arennd Ha I0C0TH
J063-80, 3064-80, 3068-88, 3081-=80, 7669-80,
4954--80),



6. COPTA&MERT OIMHKOBAHHAWX CTANBHEX K&HATOB,

I9.

PEKOMEH, IV SMEX

oan TNPHMEHEHUA B METAJJIHUECKHUX CTPOUTEALMMX KOHCTPYKL{KAX

JEeHIA

OpUeHTIl-
Ha# IO~ | POBUYHESA
Haly ce-|Macta
T000 M

} BoEX PO |TMA38HHO-
I'0 KaHO—

PaspHBHOE VCHANE KBHATA B Le=-

Tacawua 3

MapKupopOuHast I'pyIin: Bpmaﬁﬁm
COIIPOTUBJIEHHE IIPDBOJIOZK "

ﬂ / u|J
(ISU) (I4U) :[509

| | T8, KT JIOM, Ifl, [ie MEHRE
= 1 8 14 {5 1 8 | 7 | 8
TOCT 3062-80
6,2 2, 00 2240 197, 0 28550 30610
6,8 PV 27,33 238, 0 34400 36900
74 4 2,40 32,45 282,6 40850 43900
8,0 2,60 38, UI 330, 5 47950 5I400
8,6 2, 80 44,01 382, I 55500
9,2 3, 00 50, 45 438, 5 63650
9,8 3,20 57,33 498, 5 723U
J'OCT 3063-80
10, U 2,00 60, 35 519,0 69220 74450  7980)
11,0 2y U 72,95 c27,4 77150 83550 89950 96100
12,0 2 40 86,74 746,0 91700 93950 T06000 II4500
13,0 24060 [0I,72 873,0 IU7000  I16000 I24500 T34000
14,0 24 80 117,90 1050,0 I23500 I34500 145500
15,0 3, 00 135,28 1I60,0 I42500 ISI000 66500
16, G 3, 20 153,84 I320,0 162000 I75500 [89500
I7:0 3, 40 173,60 1450,0 183000
19,0 3, 80 <I16,70 I1855,0 220000
TOCT 3u64-80
14,0 2y 116,89 993, 6 I25500 135900 7145500
5,5 2420 141,37 200,00 I41000 [52000 16400U 7176000
17,0 2y 40 168,17 1425,0 167500 I81500 195500 209500
18,5 2,60 197,29 1685,0 [f96500 2I3000 229500 245500
20,0 2,80 228,74 I7955,0 227500 246500 266500



lpomoareHne Tada. 3

[apKUPOBOYHaA Tpynila (BpeMeH—
HOE conpOT-=neHne npononox

S
8 [ [ T

Paapmanoe YORJIe XaHaTa b lje-
JoM, H He MeHee

21,0 3,00 262,51 2240,0 262000 283500 305500
22,5 3,20 298,52 2650,0 297500 322500 347000
24,0 3,40 337,03 2875,0 336000
27,0 3,80 420,84 3590,0 420000

T0CT 3066-80
18,5 2,00 158,56 I1441,0 184000 197000
20,0 2,20 191,32 1739,0 222000 238500
22,0 2,40 227,17 2065,0 264500 283000
24,0 2,60 266,09 2420,0 310000 332000
26,0 2,80 308,10 2800,0 358500
27,5 3,00 353,18 32I0,0 4T 1000

TOCT 7667-80
31,0 2,00 439,31 4030,0 512000 548000
34,0 2,20 529,72  4860,0 617000 661500
37,0 2,40 625,74 5740,0 729500 781500
41,0 2,680 744,88 6835,0 866000 928500
44,0 2,80 864,16  7930,0 999500
47,0 3,00 989,23 9080, 0 1145000

TOCT 7669~80
35,5 2,00 6580,II 5290,0 636500 682000
36,5 2,10 646,37 5895,0 709000 1759500
39,0 2,20 716,29 6530,0 785500 842000
41,0 2,30 796,83 7265,0 874000 936500
42,0 2,40 843,90 7965,0 925000 989500
45,5 2,60 991,84 9045,0 1080000
49,0 2,80 1163,04 I0600,0 1270000
52,0 3,00 1304,05 11850,0 1430000



21.
Tadmua 4

MaprupopodHad rpyunna (ppemMeHHoe
pPOPOYHAA | CONpOTHBIGHME IPOBOJOK) H/MMZ |

MaCCa

IV0OO M m 47U s .l
CMa3aHHO- 170)

re. o | PaspHBHOE ycJule KaHaTra B LeJo
’ H, He MeHee

TOCT I4954-80

27.0 2,00 337,27 3090,0 392500 420500 449000 477000
29,5 2,20 404,55 3705,0 471000 505000

31,0 2,30 449,85  4I25,0 524000 561500

33,0 2,40 497,70  4565,0 580000 621500

36,0 2,60 589,81 54I0,0 687000 736000

38,5 580 674,88  6I90,0 786000 841000

41,0 3,00 768,45  7050,0 899500

46,5 3,40 988,71  9065,0 IIS0000

[IpuMeuanve: KaHATH, IAHHWE O KOTOpWX NpHBefileHn Haj cmiouHo# ueprofl
(1an raxnoro 1'0CTa), He caenyer NPUMEHATH VIR OTBETCTBEHHHX COOpyXe-
HU u3-3a MaAJIOro AMaMeTpa IMPOBOJAOKH.

Tadauga S

Mapxupopounad rpyuna (BpemMer-
HOEe CONPOTHBJAGHME NpPOBOJOK),
H/mm2 (krc/mm2)

PacgeTHaAA

OpHeHTHPOBOY

[AomA kb HABA Macea

cevenug poex | JOOO M

OpOROAOK, | CMASAHHOTO [T396(740) | 1570(160)
npgmonok, | cmasamiore  [1370(140) T570(160)

PR3DHBHOE YCHJKE KaHATA B lie=
JoM, H(Krc), He MeHee

TV I4-4-902-78
30, 0 420,57 3679, 0 519400 593390
(53000) (60550)
38,0 704,60 6164,0 870240
(88800)
40,0 788, (19 6894,0 975100
(99500)
42,0 856,48 7493, 0 1058400
( 108000)
45,0 988, 85 8651, 0 {220100
124500)
48,5 1162, 85 10170, 0 435700
146500)
52,0 1347,99 11790,0 651300

168500)



Tafania B

PacHeTH

PacqeTHaAd %6 | PacueTHoe paspuEHoe yeuwimme, kH(xI's), He MEHEE*
| IA0HA IE macea 100 ¥ ﬁ?ﬂ MaDKEDOR O rpynn (BPEMeHHOTO GOIDOTHRJASHAS HDOBOJOK),
CedeHHA  |OMA34HHOIQ | H/MM<E, (KPe/Mm . .
Reqok ame | RARANET 17180(120) [1270(13G) [1370(140) |1470(150) | 1570(160) {1670(I70)

o =2 1 8 | 4 1 s 1 & 1 v ] & | s

TOCT 3090-73
Tho BRSNS Bl W @k eo iy B
32,0 FRE ORI W)  Beom  (Gaeo)  (ittooo)  Tavecs)  [gsco)
Wl TR SO e e o Bow B B
35,5 PRI SLE L Wt oo Bwe Han B oo
TOCT 7675-73
38,5 105,90 869,80  1IS0 1290 350 485 1550 630
(I21500)  (I32000) %I42000) %I5EDOC) (162500} 1725C0)
40,5 HEORS O WBEL con  (Tigsony  (M%sce) (3R%oo0)  1oecwoo)  4900)
s mme es o IS B Do Py B
w0 mem DR R R e e e Bhe
47,0 Te,e2 126598 {Tohcan)  139%s00) Toresco)  1ecco)  Taseonn)  TaRvouc)
oL, Q R T Hlwn Bilon oo (R s Xa8saco)



IIpofonkeHae TaO0NK.b

Pacyernas |PacuerHag |Pac4ueTHoe paspHBHOe ycumimie, K (xl'c), He MeHee, IUIA MaDRIDOBOY-EX
[IOmalh macéa IU0 m|Tpynn (BpeMeHHOTO CONDOTUBIEHNS HDOBOAOK), H/MMZ  (xrc/mme)

CeveRld BCKICMAIZaEHQOTO
IPOBROJIOK IKaHaTa,R kT
| p ' 1I8U(TI20) FI27U(I30) [I370(140) | [470(150) IS?L{ISU) 167CLI7C)

I0CT 76'76-73

LEaMeTp
KaHaTa,

MM

50,0
52,0
54,0
55, 0
50, 0
85,0
70, 0

I713,80
1646,16
1988, 10
2016, 33
2408, 69
2763, 97
3231,84

1469, 58I
I15€2, 63
1704,37
1728, 06
263, 6U
2367, 31
2767,12

2010
(205500)

2170
(221500)

2335
(2385CC)

%24150U)

(289000)

3245
(33150L)

3795
(387500)

2I80
(222500)

230U
(24C0C0)

2525
(258C00)

2069

(262C00)

3063
(313C00)

32I3
(3590C0)

4715
(42CC00)

2345
(239500)
2029
(258G00)

2720
(278000)

276U
(282000)

3300
(337000)

3785
(3£6500)

4425
(4520060)

205
(2570C0)

2705
(2765C0)
2920
(2980C0)

2295
(302000)

3535
(361000)

4060
(414500)

47435
(4845C0)

2685
(274000)

2890
(2950600)

3115
(318CU0)

3160
(322500)
77U
(3850CC)

4330
(442000)

oU6S
(5170CC)

262U
(29100C)

3070
(313500)

3305
(337500)

3355

(342500)

4LC3
(4C8CCU)

460U
(4638500)
53cU
(542000)



PacueTras| PacgweTHas

Taoyma 7
naomane Imacca 00 M
Cedesrms | CMA3aHEOTO

PacyeTHoe pa3pHBHOEe ycmame, KH (KIrc), He MeHee,
MB%RHDOBOHHHX rpynn (BPeMeHHOT'0 CONDOTUBACHRA OPOBOAOK)
MM2 (xrc/mM2)
BCEX DpO—)|KaHaTa, KI ' '
BOJAOK , MM< 1I80(120) F I270(130) 1370(140) 11470(150) 1570(160)
1 e T 785 1T 4 1 s | & | 2 1 &

TOCT I1I890I-~73

38,5 1003,01 858, T 1175 {270 370 470 %565
(I20000) 130000) [400u0) 150000) 160000)

40,5 1089, 44 931,89 275 385 490 595 %705
130500) 141500) 152500) 16300uU) 174000)

42,5 1213,89 1038, 40 1425 540 660 780 T1S00
(145500) 157500) 169500) 182000) ( 194000)

45, 0 1336,46 I142,72 565 1700 830 960 2090
160000) (173500) 18¢000) 20000u) (213500)

47,0 1478, 89 1264, 56 730 880 2025 2170 2315
177000) 192000) (207000) (221500) (236500)

51,0 I711,89 1463,53 005 180 2345 2510 2680
by . %205000) 222500) (239500) (256500) (273500)

54, 0 1950,1IT 667,91 2290 2480 2675 2865 3065
(234000) (253500) (273000) (292500) (3.12000)

[[omvevamyg K Tadmmia 4 7 S. PacueTHOe DPa3pHBHOE yCZJE COOTBETCTHEYET CYMMADHOMY Da3DHBHOMY
yCuJImld BCeX OPOBOJIOK KaHATa

‘ve



32,0
42,0
52,0
62, U

72,0

PacueTHaR

iomanb
ceéqYyeHuA BCeX

[IPOBOJIOK,
MM

688, 9
1227,9
1902,4
2703,5

3631, 0

OpueHTH
Maceca I
CMa3aHHOI'O Ka-
HaTa, KI

TV I4-4-1216-82

6057, O
10862, 0
16848, 0
23850, 0

32088, 0

8%0::1-!8&

g

25.

Tadsuna 8

CymvapHoe paz3pHB-
HOe yCHJMe Bcex

BOJIQK 1 KaHaTe,
KIcj), He MeHee

981969

( 100200)

667960

170200)

2927420

(257900)

3548580

(362100)

47729480

(482600)




26.

©. Pexomennaiumu 1o pacuery KAH&TOB HA NPOUHOCTD.
5.1. Pacuer no NPOUYHOCTH CTANLHHX KAHATOB, HPUMEHAEMHX B
KauecrTne PUOKMX Hecyuux dJeMEHTOB, & TAKXEe HANDAraeMuX BJAOMEHTOB

HPeNBAPUTENALHO HANPAKEHHHX KOHCTPYKUWH ciaefpyerT BWIONHATL No $op-

Myne:
N Lo Ve
4 '<'Rdh J’" (I)

rne Rdh =~ pacueTHoe CONPOTUBJEHHE KAHMATA, ONpefenneMoe NO N.Il.
ﬁié;:éfé;

J@ - xoafduiment obmux ycnoeui paGoTH KAHATHOrO BJGMEHTA,
npusuMaemMul o rtaén.s;

J"g - roadduLment ycaosuil paSorH, yuurTnBamuul BaUAHME HA
IPOYHOCTh KAHATA KOHLIeBHX 8HKEDHHX 3aKpeniaenuMi n nNpoMexyTOouHHX
KOHLIEHTPATOPOB HanpaAxenuit, npuuumaemuit no radi.I0;

X} - KoBdIMLMEHT HANEeMHOCTH 10 HB3HAUEeHWD, YuUMTHBaKuMA
CTEeNneHb OTBEeTCTBEHHOCTH M KAIMUTANLHOCTH COOQYyXEHWs, IDPUHMMAaEMHHR
B COOTBETCTEMM ¢ ReACTRYNUMMY HODMATHMBHHMM NOKYMEHTaMY, BSAfaHNA~
MU ¥ CMEUVANIBHEMH TEeXHUUECKUMW YCJIOBUAMY IJIA KOHKDETHHX COQpyXe-
Hult.

0.2. Pacuernoe conporubitenue R4k  Baa KaHaTOB M3 napasne-
NbHEX [IPOBONIOK CJeldyeT onpenesars o gopmyne

Rdh =0,63 Run (2}
rae Kun - HaUMEHbllee BpeMEHHOe CONpPOTUBASHME NPOBOJOKM pas-
PHBY 110 MOCYIADPCTBEHHHM CTAHASPTAM HAU TEXHUUECKUM YCROBUSIM.

0.3. PacuerHoe conporusaecuue Rdh Dias BUTHX CIMpANbHILY
(B T.U. SAKpPWTHX) KAHATOD M KaHaTos npoliHoll cBuBKM C METANMUUGCKUM
cepmeuHuKoM onpenenserca no popmynam

Rdh = [___l.gﬂun (3)
Jr%n



&7
Pun
4 J«m (4)

rae [Zﬂun] - 3HAUYEHME DA3PHBHOI'O YCHJAWA KAHAT& B LEJAOM,YyKa-

HINn Rdb HK

38HHO@ B I'OCYRAPCTBEHHOM CTAHOAPTE WIX TEeXHMUBCKUX YCAOBRAX,An00
NoJAYUYEHHOe HA OCHOBAHMYM CTATHUECKN OGOCHOBABHHHWX pPe3yJlbTATOB MCIIhH-
TaHUR o6pasLoB;
Xm =] ,6 - roodduuMeHT HAEXHOCTH NO MATEpHANY B COOTBETCT-
BuM ¢ m.3.9 CHull 11-23-81%;
ZDyn - cymmva paspupBHux ycunstil Bcex NMpPOBOJOK D KAHATE,yXa3aH-
Hefl B rocyIAPCTBEHHOM CTAINAPTe WIY TeXHBYeCKHX YCJIOBUAX:
K - xosdduipent arperardod npouyHoeTy BHTOrO KaHaTa 10 Tabi.
I1.
Pacyer no dopmyse (4) caeuyer BHNOMHATL B TEX CAYVALX, Korua
B CTAHIADTE KIW TEXHUYECKMX YCJIOBHMAX OTCYTCIDYST 3HAUSHWE pa3pHb-
HOro ycuaua kamara b ueaoM / I Pun /.

Tabanusa ©
W
ONEeMEHTN KOHCTRYXRUMA ‘ Koadduruetir

! yecaosuit oTH d‘c

I. Ka6emu, BaHTH, WOpeHreay ¢ Npyrue KaHar-
HLUE BJEMEHTH JNHERHO-NDPOTAMEHHWX KOHCT-
pykuu#t, KpoMe YKASAHHHX B no3.d 0,80

2. KanatHwe SJleMEHTH NPOCTPAHCTBEHHHX BWCAYUX
¥ BAHTOBHX NORPHTHA, KPOME YKABSHHHX B
nos.a 0,96

3. 3aTaRKM, OTTHAKKM, ofparTHne Kafexy # Upyrue
KaHATHHE BJIEMEHTH MPeABAPUTENLHO HAlDAKEeH-
HHX KOHCTpYKUMA. [lpegpapurensHo Hanpsarae-

MLHE YCUJIIMAMK eBLUANLMMY YCUINA OT BHEU-
HUX 'Xa.t'mfaox' e Y I,0

4, OTTARKA MAUT ¥ HECYWUS ONEMEHTH NAHATHHX 0,8...0,95 no radax.
MONOTEH AHTEHHO-MAUTOBHX ; N
CHull {I-23-81
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Tadimua 10
———————————-————-——_———r———_———-
Y3JIH B Jera/M KaHAQTHHX KOHCTDPyHRimi KoagjuinieNTH yClIo-—~

|

BUil padoTH ¥}

I. KoHuenhe xpellleltis ¢ 3aJUBKOW CIIIQROM
[[AMP-1,5 Ha JymHe He MeHee S IIamMeTpOB
KaHATa

3) BaKPHTHX KaHaTOB

6) CONpaNhHHX KAHATOB M KaHaTOR HpoitHoi
CBHEKM C METALIMYECKIM CepledHMKOM

<. KOHNGpNe KDpellJIeHHS:

- ¢ 3annpkoil B KOHNYECKOI moJoCTH Kopnyca
MOKCUJHHM KOMIAYHIOM HA IJIIHE He MeHee
4 ImaMeTpoB KAHAT8;

- [IPA KJJMHOBHX alKepax C aJOMIHREeBHMH
OpOKJalRaMil 11 3alloOJIHEeHNeM NYCTOT O9II0K-

CHTHHM KOMIIQYHIIOM;

- GO CNJNMUBAHNEM HJM BHCAIKOI KOHIOB
KDPYTJIHX napaaieibHHX NPOpoOJOK, 38Kpen-

JeHNeM UX B AHKepHO#l ImMTe u 3al0jlHEHHeM
IYyCTOT DIOKCHIHHM KOMIayHIOM CO CTalb-
HO#i JpOoOBD

3. KoHIeBHE KpelvieHlid I'MIL3OKIMHOBOTO THMA

4., llepernOH MMM OTKIOHEHHS KGHATA BOKDYT
XeCTKOT'0 OCHORAHHA [10 KpyroBoit xpunoit

8) NpE OTHOUWEHIH 'LAI (rme 7 - pamiyc
xkpupoit, d ~ miamMeTp KAHaTa&) He MeHee:
2D - A CIMpaiAbHHX (B T.4Y, 3AKPHTHX)
ranaron, 20 - IIa KaHaToR IpOiwolt
CBHBKH C MeTA/NIMYECKUM ceplieYHIKOM

6) NpX OTHOWEHI z¢4i nHe meHee:20 - n
SaKPHTHX KaHaToB, ID5 - BIg cimMpanb—
HHX KOHATOB M3 KPYIJIHX NPOBOJOK,IZ -
IJIS XaHATOB HBOHHOM CBEUBKM C MeTalIN-
YeCKUM CepledHUKOM

3, 95

1,0

0, 85

1,0

0,9

5. Y3/M ¢ neperuGoM u nonepeuHsM OGKATUEM 3AKPHTMX

KaHaTOR yCHJIIeM He IIpeBHEANNMM <0 KH/CM
(2800 xr/om) & C TP

g 4 + 3t

rne N - pacyeTHOe YCHJIMe pacTAXeHuA Ka-

Hata; 2NB -~ CyMMapHOe ycHaue INpelBapuTellb-
HOI'O HATAREeHHS BCEX NPUEXUMHHX COJITOB B y3-

Je, OTHECEeHH K OJHOMYy KaHATY; £ - mwiuua
KOHTAKTA KA&HATA C OCHOBAHMEM.
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[lpononxenvie rta6n. 10

Y3nd 1 nerany KaHATHHX KOHCTPYKImi } Hoaddmuuenrn ycnopult
t PaboTH Yo
*————-—-———————*—__—!*—_—_———I——————
6. HoHlleBHe kpenneHus KaHATOB H& KOyme [lo Tadnx 46 CHnll
3aXMMaAMH, OnneTkofl MAH ToueuHmM onpecco- [[-23-8Bl1" Tonbko nnsa
BaHUEeM BO BTYNKe OTTSHKEK ¥ 3NEMEHTOB
aHTEHHLIX MOAOTEeH
aHTEeHHO-MAUTOBHX
coopyxeHuit

Npumeuanusr: IL B nocrosmHux coopyxenusx (xkpome aHTEHHO~-MAUTOBHX )
clegyeT UCNOAb30BATH KOHLEBHE KpemieHUA Hecyupx 3fe-
MEHTOB TOJABKO B cooTBercTBUK C nn. l-3 pnanHo# rTabnuim.
[IpumeHeHne aHxepoBKUM C COATOBHMM CRUMEBMU WA C OnjeT-

kol He pomyckaeTcH.

2. llpn HanMuuu no HAKHE KAHATHOr'O 3JEMEHTa HECKONBbKUX
KOHLIEHTPATOPOB lanpaxeHUt, B pacuer BBORUTCA MUHHU-
MajlbHOe 3HaueHue JYr .

Tadgnma 11
_
Tun xaHara ' Kooddmimenr A’
_-_—_—-——-_—_'F-—_———_—‘
1. Kanata u3 napannenbHHX MpPOBONOK I,0
<. CnupanbHue 3aKpUTHE H U3 KPYIVIHX
NMPOBOAOK IIPK KPATHOCTH CBUBKMU: 10 O 0,87
8 0,91
IO 0,94
I2 0,95
I4 0,96
llpn orcyrcrBun cpenenuit o KpaTHOCTK CBUBKM 0,9
3. Kanary nsofiHol cBUBKK ¢ MeTaNAMUSCHAM
CepaeUHAKOM 0,85

lTpumeuanne: lina coopyxenuit, B KOTOPHX UCMONAL3YOTCA GonbimMe OOHEMH
KaHATOB OI'PAHHUEHNOTO KOJAKMUeCcTBa THUMOpA3MepoB, clenyer
NPOM3BOAMUTL yrouHeHue koadfuimenra K no crarMcTUUecku
000CHOBAHHEM pe3ysibrTaTaM HCHHTaHu#l 00pasloB KaHATOB KN
KAHATHHX 3JIeMEHTOB Ji0 paspylleHUA

5.4. Pacuer kaHaToB Ha Mon3yueCTb W HA BHHOCAMBOCTb CHENyeT BH-

NOMHATL C yueroM pexomexnamuit CHull 2,05.03-84 "Mocrw u TpyOu".
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5.5. Monynu ynpyroctu £ nna xanaros (nyukon) u3 napan-

NEeNBHEHX MPOBOAOK U IJA KAHATOB CnupanbHuX ¥ nBoAHO#l cBuBKW pexo-
MEHIYeTCa NpuHuMaTk no radn. 12,
[lpy aToM HDaHHHE O MOLYJIAX YIODPYPOCTH NPU pacueTax Ha I10CTOAHHHE

HarpysSKy cjlelyer WCIONb3OBATL TAKXE A HABHAUEHUH DASMETOUHHX [NAUH

KAHATHHX BJEeMEHTOB, 2 A&HHHe O MOLYNAX YIPYrOCTH NPy pacueTax Ha
BpEeMeHHHE HATPY3KY - TAKKe M ONA JUHAMMUeCKUX DPacueToB.

Ta6nuna 12

—-‘——__-_————_-T—‘—_——~—-‘-————-——————_———-ﬁ-—-
K £ , Mlla (xre/eMR), npu pacuere Ha

OHCTPYKLIMA CTANBbHAHX

KAHATOR § HAT'DY3KH
| NOCTOAHHKE

I BPEMeHHHe :
U S A
Kanarw (nyuku) us napan- 2,OI.I05(2,05.106) 2,OI.IO5 (2,05.106)
NEeNbLHEX POBOJIOK
Burhe H&H&T?:
cnupanbHHe (3aKPHTHE U U3

KPYTHAHK TPOBONOK) INpPHU
KPATHOCTH CBUBKMU®

a) 7-I0 (# npn orcyrereun 1,53.10°(1,5.10%) 1,22.10° (1,2.100)

NAaHHHX O KPATHOCTH
CBUBKH )

6) 12-I4Mroronpansme ¢ I1,73.105(1,7.10%)  1,53.10%(1,5.10%)

| META/ITNUSCKUM cepireyw
HUKOM DK KPATHOCTHU
CRUBXH &

a) npane#! 1 xaHaTOB 1,33.105(1,3.10 ) 1,02.105(1,0.106)
meHee 7,5 (u npu or-

CYTCTBMUY NAHHHEX O
KPATHOCTUA CBUBKA)

6) mpsmet 14-16 u 1,63.105(1,5.108) 1,22.105(1,2.10°)
xarnarop 10-12

[Ipumenenue: A BATHX KAHATOB sHaueHus L.  nanu
nocne rnpenBapuTeNbHON BHTAXKA.

0.6, [lpn pacueTe cUCTEM C KaHATHHMK 3NIEMEHTaMUK, DEXOMEeHIY-
ercA YUWTHBATH BANAHUE MpoBeca 3NeMeHTOB MeXNy KOHLIEBHMU 3aKper-
NTeHUAMY nyTem BBeneHus d(HPeKTUBHOrO MOLYIA E?eﬁ . ANA cratuye~

ckmx pacueroB osdextueHtt monynb onpenenserca no gopmyne:
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Y
EBﬁSt -— /+ E EEZKEﬂS' :g'e fs'ls; )

-~ MOZYXbL YNpYrocTH xasaTa no n.d5.b;

- MAOTHOCTH MaTepuaxa xaHarta;
YCKOpPEHUe CHAW TAMECTH;
~ POPUIOHTAALHASA MPOEKIMA KAHATHOI'0 DXEMEeHTA}

~ NNOmaRb NONepPeuHOro ceuseHHs KAHATHOMO SXeMeHTa;

0D Y M

W SL - COOTBETCTBEHHO, HaYAABHOE ¥ KOHeuHoe SHayeHUA
YCHAMA B KAHATHOM BXeMeHTe - N0 M NOCXe NPHUAOKESHUA
Harpy3xKH, Ha KOTODY® NPOM3BONUTCHA DPACYET,

Yeunue 5:9 crenyeT OnpefeAATh MeTOAOM NOCAENOBATEABHMNX
npuéxuwxeHnfl.
Jna nuHaMMYecKHX paCYeTOB IIpN OnpeleNeHHH NAapaMETPOR CoBCT-

BOHHHX KoXxeCaHuft cucreMu asdpekTHsHHI MOQYXL Onpefensercs no (Qgop-

MyXe

Fpw = — L gos
e 2 pe 3
Ef,a{m ] + Ef éz 35’ 4
/8BS
rle J - YCUXHME B XAHATHOM DXEMEHT® B COCTOAHMM, JAA KOTODPOI'O

NMPOM3BOGUTCA AUMHAMHUECKUR pacuer.
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