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PYKOBOI LS W HUHU NOKYMEHT MO CTAHIOIAPTHUH3AILMKHM
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METOAUYECKHE YKA3AHUSA

NPOEKTUPOBAHUE CTAJIbHBIX KOHCTPYKIHA PA
CTAILUOHAPHbIX KOTJIOB 24.031.156—88
OKCTY 3103

faTta BeBegenus 01.07.89

Hacrosimne meToaHuecKHe yKasaHHsl pPacnpoCTPaHsIOTCH Ha CTajbHbhle KOHCTPYKIHMH CTallHOHAPHBIX
KOTJIOB, paGoTaloOmKX NpH HOpMAJbHBIX M MOBLIIEHHLIX TeMNepaTypax, H NpeiHasHaueHbl Aaf NpeanpHs-
THH ¥ OpraHu3auufi, 3aHHMAIOIHXCS HX MPOEKTHPOBAHHEM H H3rOTOBJEHHEM.

1. OBIUE MOJIOXXEHHUA

1.1. CTanbHble KOHCTPYKIHMH KOTJOB B 3aBMCHMMOCTH OT CTElleHH OTBETCTBEHHOCTH M YCJOBHH 3Kcmaya-
TalHH NOAPA3AE.IAIOTCH Ha TPH TPYIMbL:

HeCylllHe 3J/IeMEHTbl KapKaca H MOTOJIOYHOrO nepeKkphiTus, ofecneYHBaloUlMe NPOYHOCTL H IKECTKOCTb
KOHCTPYKUMH (KOJIOHHbI, purenu, cBsAsH, xpebGroBbie Oa.ikH, 06BA30uHble 6aJIKH MOTOJOYHOTO MEPEKPHITHA);
OTBETCTBEHHble pacyeTHble 3JeMEHTHl, MOBpeX/AeHHe OAHOTO H3 KOTOPHIX MOXeT Bhi3BaTb aBapHAHYyl0 CH-
Tyauuio,;

Ipyrue pacueTHble 3/E€MEHThbi, MOBpPeXAeHHe OAHOTO M3 KOTOPHIX He OTpaXKaercs Ha GesomacHoi 3Kc-
f.1yaTalMH KOT/1a B LEJOM; MOsica XKECTKOCTH, 3/1eMeH Thl 06HBKH H GyHKepa, paconku ¢epm;

MOMOCTbI, HACTHJIbI, JIECTHHILBI, KPOHILTeAHBl U OrpaXkAeHHs MJOLWAaA0K; BTOPOCTENEHHble H HepacueTHble
9JIeMEHTHhI.

1.2, Tlpu npoeKTHpOBaHHKH MapKH cTajefl H/s CTaJbHBIX KOHCTPYKUHH KOTJIOB caeayeT BuiGHpaTh B co-
OTBETCTBHH C MeTOAMYeCKHMH ykasauuamu PJl 24.030.142—88 «Bruibop craspHOro npoxarta Aas MeTano-
KOHCTPYKUHH CTaUHOHAapHBIX KOTJOB» H HaCTOALHX pEeKOMEeHIauHH.

1.3. O6uiHe  TexHHuecKHe YCJIOBHS Ha  CTa/bHble KOHCTPYKIHH KOTJIOB  perjaMeHTHPOBaHb
OCT 108.030.30—79.

1.4. TIpoekTbl CTanbHBIX KOHCTPYKUHH KOTJIOB CJeAyeT BBIIOJNHATh C HCMNOJb30BaHHEM AeHCTBYIOLIMX
HOPMATHBHBIX JIOKYMEHTOB Ha YHHOHUHDOBAHHbIE CXeMbl, y3;abl H 3gaemeHth: OCT 108.275.22—78,
OCT 108.275.23—78, OCT 108.275.101—78, OCT  108.866.101—78, OCT  108.275.102—78,
OCT 108.864.101—78, PJl 24.031.16—88 — PJ] 24.031.21—88.

1.5. TTIpoekTHpoBaHHe CTa/bHbLIX KOHCTPYKLUHMH KOTJIOB CJeAyeT BHIIOJAHATE TakuM o6pasoM, urobbl
TeMmnepaTypa HapyXHbIX MOBEPXHOCTeH 3/eMeHTOB (KPOMEe pacno/oXKeHHbIX B ra30X0Aax KOT.a) He MpeBHl-
wana +70°C, a pa3HOCTb TeMmnepaTyp COCEAHHX MapaJJenbHbiX 3/E€MEHTOB, HMEIOLIHX HENOABHXKHblE Coe-
JAVHEeHHs Ha KOoHUax, He npesbiwana 50°C. IIpy HeBLHINOJHEHHH 3THX YCJIOBHH pacyeT C.JeAyeT NPOH3BOAHTDL
C y4YeToM TeMnepaTypHbIX BO3AeHCTBHH; A/ CHHXKEHHS TeMNepaTypHbIX HaNpsKeHHH OAHYy M3 ONop 3Jae-
MeHTa PeKOMEHAYEeTCs BLINOJHATL CKOJMb3sLleH.

1.6. B cranbHBIX KOHCTPYKUMAX YCTAHOBOK OTKPHLITOrO0 H TMOJYOTKPBITOrO THMA JOJIXKHBI TPERyCMaTpH-
BaTbC YCHJIEHHble Mepbl MPOTHB PXKABJEHHA H CKOIJE HHS TbLIH.

He nonyckaercs HajiHuMe KOPHIT H ma3yxX, B KOTOPBIX MOXeT CKalJHBAaTbCA Mblib U BOAA; 3JEMEHTHI
3aMKHYTOrO CeYeHHsi J0/1)KHbl HMETb 3arJyliKH Ha Topuax. B mecrax BO3MOXHOrO CKOMJIEHHS BOABl NOJIKEH
6hLiTh OPraHH3OBaH JApeHaX.

2. MATEPHAJIbI AJ1 CTAJIbHBIX KOHCTPYKLLUA KOTJIOB

2.1. OcHoBHBle MapKH CTajedl AN CTAJAbHLIX KOHCTPYKLMi KOT/JOB H PEKOMEHAAUHH 10 AOMyCKaeMo#
MX 3aMeHe npuBedenbl B PJI 24.030.142—88.
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Tabauya 1
Hopmupyemuie Mexannueckne csoficTBa mMatepHanop
MexaunueckHe cBo#-
o Kave. crBa npu t=20°C YnapHan BA3KOCTH
A:-r:;u TOCT na satcpuaa FopHs . npH_Ttemnepatype, °C | nocae
3 Gy a ] 4 Hisrué ] . MEXaHH-
' +20 § --20 ] --40 | —50 | —70 | yeckoro
cTapeHus
2 + + + -— + - -~ - — —
3 + |+ |+ | - + + 1 -1 -1 -1 =
BC13 roct 380—71 .4 + + + _ + - + . . N .
5 + + + - + — + — - - +
6 + + o e + — - - — - +
20, 25, 30, I'oCT 1050—74 1 — — — - — —_ _ —
35, 40, 45 2 4~ + |- A* - NE L _ __ — —
3 + + - +* - — - ~- - -
4 - + -+ +* - + - — — - -
5 -4 + + + - - - - - -—
16I°C, roCT 17066—80, 2 + - + — s — - — — -
09r2C, rOoCT 19281--73, 4 + + + — + — - — . +
1012Ci, TOCT 19282—73 6 + + + — + — — 4 _ —
14T2A 0, 12 + + + — + — — + - —_ L
16I'2A0 13 + —+ + — 1 —_ _ - + — -
R I I U 0 B R S R

* [1o cornalIeHHIO CTOPOR OTHOCHTENBHOE CY)XKeHHe MOMKET He OlpeRenfiTbCA.
** lns cranu Mapku 20 yaapHan BA3IKOCTh He Ofpelensiercs, ANA OCTAAMLHBIX Mapok - N0 TpPeGoBaAHHIO norpeburean.

MTpumeuanne O3HAK «+» 03HAUAET, NTO 1OKA3aTeNb HOPMUPYETCA, 3HAK «—» ~— He HOPMHpYeTCs.

Ilonyckaercsi npuMeHeHHe APYrHX MapoK craJjef,, 10 CBOHM X4PAKTEPHCTHKAM H (GHIHKO-XHMHYECKHM
CBOHCTBAM Y/0B/ETBOPAIOWHX TPeGOBaHUAM, NPEABbABIAEMbIM K KOHCTpYKuusaMm. [Ipu 3tom o6bem HOPMH-
pyeMbiX MeXaHHYeCKHX CBOMCTB CTasiell AoJXKeH ObiTh He HHXKe, YeM AJIA OCHOBHLIX Mapok cTa.ei (taba. 1),
a BeJIHYMHA XAPAKTEPHCTHK — HE HHXKe COOTBETCTBYIOLUIHX CTAHAAPTHHIX XapaKTEPHCTHK OCHOBHBIX MapoOK.

2.2. Bce paHHble 0 KauecTBe M CBOMCTBAX MatepHaia JOJXKHbL ObiTb MOATBEPXKAEHB CepTHPHKATAMH H
cooTBeTCTBYlOILEd MapKupoBKOH. [IpH OTCYyTCTBHH H.IH HeMoJHOTe cepTHHHUKATa (MapKHPOBKH) MpeANpHs-
THe —— H3rOTOBHTE/1h 060DPYNOBAHUS A0JKHO [TPOBECTH HEOOXOAHMble HCMBITAHHS ¢ OpOpPM.1eHHeM pe3ysbTa-
TOB MPOTOKOJIOM, ROMOJIHAIOUIHM CEpPTH(HKAT.

KoHTpo/Ib MeXaHHUYeCKHX CBOMCTB MeTa.x1a BKJlouaeT B ce6fl HcnbiTaHHs Ha pacTskexue npu 20°C c on-
pele/sieHHeM BPEMEHHOrO COMPOTHBJIEHHH Op, YCJOBHOTO Npejena TeKYuYeCcTH NpH OCTaTouHO# aedopMauuu
0,2% 00,2, OTHOCHTEJILHOTO YAJHHEHHS! 6 H OTHOCHTE/JHLHOTO CYXeHHs ), HCIILITAHHST Ha M3rH6 B XOJOLHOM
COCTOSIHMH M HCOLITAHMA Ha yAapHYIO BA3KocTb. McnbiTaHus Ha yAapHYIO BS3KOCTb AOJKHBI MPOH3BOAUTBLCA
npu temneparype miawoc 20°C, a Takxke B coorsercrBud ¢ TpeGoBaHuaMu PJ1 24.030.142—88 npu oaHoN u3
OTpHUATE/NBHBIX TeMnepaTtyp; yKasanHeXx B Taba. 2. [Ipu 3TOM 3HaueHHs ydapHO BA3KOCTH AOJXKHbI ObITEH
He Huxke KCU=30 x/cm? (3,0 krc-m/cm?), KCV =25 Ix/cM? (2,5 krc-m/cm?),

Ta6.auya ?
TemnepaTypsi MCNbITAHHE Ha yAapHyl BA3KkocTb, °C
Munumanbhas pacueTHas ~TeMnepaTtypa Me- —20<1<0 —40I<—20 —50<I<—40 —70<t< 50
Taan
TemnepaTtypa HenbiTaHHA —20 | - —40 —50 —70

3HayeHHs] pacueTHbIX XapaKTEPHCTHK MPOUYHOCTH B 3aBHCHMOCTH OT TeMIMEPAaTypbl AJsi Mapok crajef,
TIPAMEHAEMbIX TIPH M3TOTOBAEHHH CTaJIbHBIX KOHCTPYKUMH KOTJOB, npuBeseHbl B taba. 3.

3HaueHHs KPaTKOBPEMEHHLIX MeXaHHYeCKHX CBOHCTB craseli npu Ttemnepatype 20°C npuBemenbl
B taba. 4.

CnpaBounble MeXxaHHYeCKHEe CBOWCTBA (HECTAaHAapPTH30BaHHbie) HEKOTOPHIX YTAepPOAHCTBIX W HH3IKOJEeru-
POBAaHHBIX MapoK CTaje# MpuBeAeHbl B NPHIOXKEHHHU |. :
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Tabauya 3
PacueTHble XapaKTEPHCTUKKH TPOUHOCTH IIEMEHTOB CTaNbHBIX KOHCTPYKUHA KOTAOB, Mlla

Mapka craan

I oc BCr3xn | BCr3nc | BCr3cn | 10 20 16I'C, 09T2C 12XM, 12MX
' PacueTtnnii pecypce,

— — | — ] 1o | 105 |2.105] 10¢ | 105 |2.105] 10« | 105 2.105| 10¢ | 105 |2.105
200 150 158 158 — 2] — | — | 8| - | — 22| -] —[|1W]| -
250 138 144 114 — |46l -} = | -~ — 18] —~ | — 196 —
300 - 129 129 — |l129| — | - |60 — | — | 18| — | — | 19| —
320 — - — — el - - el — ) — 180 — | — | 18| —
350 — — — — s | — | =143} - | —f1m | - —= 18] -
380 — — — — 102 | — — |13t | — — | 151 | - — | 182 | —
400 — - 98 | 98 | 89 | 124 | 124 | 105 | 144 | 144 | 128 | — | 178 | —
420 — — — — | - —|melto7r| 8 13|13 | n2| — {174} —
450 — — — | — | — | 104] 80| 62| 120 84| 62| — | 169 | —
460 _ —_ —_ — — . _ - — . —_ — - 166 |
480 — — — — _— - —_ —- — — — — | 162 | 162 | 138
500 — — — — | =] = =tV =1 =1t =1 =1 = 1157|128 ] 104
510 —_ — — — _ — - . - —_ — — 154 | 105 81
520 - — _ | ] | -]l =] =] = = =114} 8] 66
530 — — _ = = ] = =] ] -] = 125 73] 54
540 - — — | = = =} = =] -] =] = 1t1w3] 58| 41

Mpumevanne Bule yepThi npuBefensl 3HAYEHHN PACUETHHIX XaPAKTEPHCTHK MPOYHOCTH, HE 3aBHCALLUX OT pecypca. 3HaueHHs XapaKkre-
PHCTHK, YKa3aHHble AAA pecypca 10° 4, creayer HMcnonb3oBaTh Ans pecypca 104 u 2. 105 y,

Tabauya 4
KpaTkoBpemenHpie MexaHHuecKHe CBOWCTBA cTajei npW Temnepartype 20°C

HopMaTuBHbie MeXaHHYeCKHe CBOMNCTBa
Mapka craau Tonwasa
P npokarta, MM Os, MIla Go,2, MIa 85, %
4—20 370—470 240 27
21—40 — 230 26
3
BCr3xn 41100 _ 990 24
Cs. 100 — 180 —
4—20 380—490 250 92
BCr3nc, BCt3cn 2140 - 240 25
41—100 — 230 923
Cs. 100 — 190 —
10 Jlo 80 333 200 31
Cs. 80 _ 175 —
00 o 80 412 245 25
Cs. 80 — 200 —
4—9 500 330 21
10—20 490 320 21
161C 21—32 480 300 21
33—60 470 290 21
61—160 460 280 21
Cs. 160 — 230 —
4—9 500 350 21
09r2C 10—20 480 330 21
21—32 470 310 21
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ITpodoancHue taba. 4

Hopmatusrele MexaHuueckue csoficTsa
Mapka craan Touttua
pra ¢ npoKaTa, MM oy, MIla 00,2, MIla 8s, %
33—60 460 290 21
09r2C 61—80 450 280 21
81—160 440 270 21
Cs. 160 — 230 —
4--50 440 245 29
12XM 51—100 431 235 20
101—160 421 225 18
Cs. 160 — 200 —
4-—20 450 240 24
12MX 2160 450 240 19
Ce. 60 450 200 18

3. PEKOMEHJAUHWX NO NPOEKTUPOBAHUIO KAPKACA

3.1. Kapkacom KoT.a Ha3blBaeTcst Hecyllas MeTaJ/jiHYecKasi KOHCTPYKUHS, KOTOpas BOCIPHHHMaeT Ha-
rpy3KH OT MacChl KOTJa M ApPYyrue HarpyskH, onpegesnentbie tpe6osannusimy OCT 108.031.107—78, u obecne-
yuBaer TpebyeMoe B3aMMHOE PacCloOJOXKEHHe 3.1€MEHTOB KOT.1a.

3.2. Pacuer kapkaca BGLIMOJHSAETCS B coOTBeTCTBHH ¢ TpeboBanuamu PTM 108.031.09—83.

3.3. Hecymyio c¢nocoGHOCTL NPOCTPAHCTBEHHBIX KAapKACOB HJH OTAEJbHBIX IVIOCKHX paM NpH AeHCTBHH
BEPTHKAJIbHBIX H T'OPH3OHTAIBHLIX HAIPY30K peKOMeHAyeTcs onpeaedsatr no AedopmupoBaHHoli cxeme
B CJAEAYIOILHX CayHasix:

OJHH U3 [MONepeuHbiX pa3MepoB Kapkaca B liaHe cOCTaBasieT MeHee 1/6 ero BblCOTHI;

KOJIOHHbI HMEIOT OCTATOUHbIA Mporu6;

- XKeCTKOCTb paMm B MiaockocTH Huxe 15000 kH/M (krc/em).

OcHoBHble MOJIOXKEHHS METOAHKH pacueTa Mo AepOpPMHPOBAHHOH CXeMe MPHBEAEHbl B MPH.IOMKEHHH 2.

3.4. KoHCTpyKTHBHas cXeMa KapKaca AOJI)KHA YYHTbIBaTb OCOGEHHOCTH KOHCTDYKUHH M napaMeTpbl
KoT/1a, TpeGOBAHUA MPaBHJA 3IKCIYATAUMKM U [POH3BOACTBA PEMOHTHLIX PABOT, TEXHOJOTHIO H3TOTOBJEHHSA
H MOHTaXad, MECTHble YCJOBHSl paioHa CTPOHTENbCTBA.

3.5. KonerpykTusHas cxeMa Kapkaca A0J/KHa pa3pabaThiBaThCst B BHAE €AMHOH NMPOCTPAHCTBEHHOH CH-
CTeMbl, MO0 BO3MOXHOCTH CHMMETDHYHOH, C HaHMEHbIUIHM KOJHYECTBOM 3JIEMEHTOB 3a cYeT PauHOHAJIbHON HX
paccTaHOBKH.

3.6. KoHeTpyKTHBHAs cxema Kapkaca BK/louaeT B ceGsi OCHOBHbie pacueTHbLie 3.eMeHTHl, obecneunBaio-
lU{He MPOYHOCTb H JKECTKOCTh KapKaca: KO.10HHbI, FOPH3OHTAaNbHbie CBA3H (pHTreaH H (depMmbl KeCTKOCTH),
BEpPTHKAJbHbie 1 HAKJOHHbIE CBsi3ll, NMOTOJOYHOE TepPeKpbiTHE.

3.7. Ilpn 1NpoeKTHpOBAHHH KO/IOHH HeOOXOAHMO YUHTHIBATh:

miowanih CeueHHsl KOJOHHbI PEKOMEHAYeTCH MepBoHaya/bHO (40 MPOBEAGHHS pacyera) Ha3HavYaTb H3
YCHIOBHSI, UTO CXKHMAIOUIMe HaNpsiKeHHst OT TNpoAoAbHOH cuabi coctasasior 130—160 Mlla (1300—
1600 xrc/cm?);

NpH OTCYTCTBHHM BHEUIHHX rOPH30HTAJbHbIX BO3AEHCTBHH Ha KapKac NJolladb CeYeHHs KOJIOHHbI peKo-
MeHAYyeTCsl HasdHauaTb H3 YCJOBHS, YTO CKHMAIOUIHE HAMpPSIXKEHHA OT MPOAOJbHOA CHBL cocTasisior 180—
200 MIla (1800—2000 krc/cm?);

NPOJAO/bHBIE YCHJIHST B KOJOHHAX TPAKTHYECKHM HE 3aBHCHT OT NJIOLAJAH CBA3ed W puresedt u Mano 3aBH-
CAT OT CXEMBbl pacnoJioxeHHs CBsi3elt;

crnoco6 3aKpenJ/ieHusi OMOPHBIX Y3JIOB KOJIOHH He OKa3blB4eT CYLIeCTBEHHOrO BJHSAHMS Ha BEJHYHMHBI NMPO-
NOJIbHBIX YCHJIHH B KOJIOHHe, CBSI3AX H PHreJfiX H Ha XKeCTKOCThb KapkKaca B LENOM; MPH INAPHHPHOM OIH-
pPaHKH KOJIOHH MECTKOCTb HH)KHEro 3Ta)ka KapKaca ymeHbluaercs Go.ee yem B 2 pa3a;

B PaMHO-CBSI3€BLIX CHCTEMaX, €CJM XeCTKOCTb paMul B MJockocTn ne Huxe 15000 kH/m (xrc/em), npu
pacueTe Ha yCTOMYMBOCTb yYaCTKOB KOJIOHH, 3aK/NIOUEHHbIX MEXAY PaMHLIMH y3JaMH, KO3(pHUHEHT pacuer-
HOM AJIHHBI AONyCKAeTCs onpenesTh B cooTBeTcTBHH ¢ tpe6oBaHusimu CHull 11-23-81* kak mas necso6ou-
HbIX pam (m. 6.10%, dopmyaa (708)).

3.8. [1pu npoexkTHpoBaHHH pHresnell HeoOXOAHUMO YUHTLIBATh:

pHresb Le/ecoobpa3Ho pacnosaraTb TaK, YTOObl NOJYYHTb MAKCHMA/bHbIi MOMEHT HHEPUHH CeyeHHst
npu H3rube puress B IJJOCKOCTH CTeHbl Kapkaca (ec/H HeT MeCTHbIX HArpy3OK, HampaBJieHHbIX [epreHaHKY-
JSIPHO TJIOCKOCTH CTeHbl Kapkaca);

NJOULaAL CeUEeHHs PHresis pekoMenayercs npuuumars, 0,12—0,18 nsowanu cevyeHds KONOHHBL Fyon,
yBeJsiHueHHe nuowand ceueHusi puressi sbiwe 0,23 Fyon Hewesecoobpasto;

BEJHUYHHbl NMPOAOAbHBIX YCHJIHH W U3rHGAIOLIHX MOMEHTOB B PHTE/]AX 3aBHCAT OT XKECTKOCTH CTEHbI Kap-
Kaca (cxembl pacmoJioXeHHsi cBsidell): yeM GoJibllie XKECTKOCTb, TeM OoJbilie NMPOAOJBLHOE YCHJHe W MeHblIe
u3rubarouHit MOMeHT, H Hao6opoT;
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pHre/iH, npeiHa3HaueHHble /il yMEHbIUeHHS PacuyeTHOH AJIHHBI KOJIOHHBI, CJeAyeT NMpoBepsiTb Ha yCTOH-
YHBOCTb, IIPK 3TOM pacuerHas Harpys3ka npuHHMaetrcsi PaBHOH Pxi/60, rae Py — KpuTHuecKas Harpyska Anasi
HaHMeHee THOKOro M3 NPHMbLIKAIOUIMX YYacCTKOB KOJOHHbI; KO3(Q(HLHEHT pacueTHOH MJIHHbI AAf PHrest

npuHuMaerca pp=1I.
3.9. T'opu3oHTasbHble (PEpPMbl XKECTKOCTH YCTaHaBJ/MBAIOTC NO BLICOTE KapKaca C le/blo 06belHHEHHs

KOJIOHH B €HHYI0O NPOCTPAHCTBEHHYIO CHCTEMY H NOBbILICHHA yCTOﬁqHBOCTH KOJIOHH H3 IMJ0CKOCTH CTE€HbI

Kapkaca.
Onpene/nieHHe MeCT PacnoJONKEHHS TOPH3OHTAJbHbLIX (epM XKEeCTKOCTH CaeAyeT NPOM3BOAHTL C yYETOM

HaJHYUA ONop Tsxkesoro o60pPYAOBaHHS H MPHIOXKEH HbIX FOPH3OHTAJ/bHLIX YCHJHH.
CieayeT npHUMeHsTh (EpMbl XKECTKOCTH 3aMKHY TOFO THIHa (OpH HeOGXOAHMOCTH — MHOTOKOHTYpDHbIE),

UTO IMO3BOJAET YBEJHUHUTDL HX XKECTKOCTHL NpUH HaWMeEeHL LIUX 3aTpaTax mera.lna.

Cxembl pam

\

N N2 34 N5 N6 476,912 N10
Homep OtHunTeNIbHBIE OCOGEHHOCTH
cCXemMnl
1 Bce cBfisan oAHOro THRa; naomagb cBasen F)
2 IMnomaab cBs3elt 1-ro u 2-ro 3taxei 1,76F,
3 Bce cBsi3aH OAHOro THMA, IJIOIM3Ab CBA3ed F)
4 OrauyaeTca oT CXeMb 2 MIAaPHHPHHM ONlHpaHHeM
KOJIOHH
5 Bce cBa3n opHoro tHna; naouladb ceaseft F,
6 Bee cBA3H OAHOro THNA, naoutaAb cBasell F,
7 Bee cassn opaHoro THma;, nJaomaib ceBaseh 3F,
8 Mnomans purenefi yBejqHueHa B 3 pa3a; CBA3H OX-
Horo THRNa; miaollaab cessef F
9 Mnowans ceszelt Fy
10 [Mnowaab css3ed F,
/\ /\ J J/\ J i 1 11 Maomann cesasen F
:V b - Wi - 14 ,3 . 12 [Mnomans ceasen 1/3F,
' 13 Maowaas cessest Fy
14 X ecTkocTh pHrenefi H KonoHH OAHHAKOBA
15 JecTkocTh purenell H KoJIOHH MPOEKTHAA

Yepr. |

[1pn npoeKTHpOBaHHH TOPH3OHTAJbHBIX (EepM XKeCTKOCTH HEOOXOAHMO YUYHUTHIBATh:

npH BbiGpaHHON THOKOCTH A 3/1€MEHTOB KOJIOHH MAKCHMaJbHOe paccrosinve (B CM) MeXXAYy rOpU30H-
TaNbHbIMH ¢epMaMH KeCTKOCTH [ Moxer 6biThb onpeaeseHo H3 ycaoBua [=30A; ¢epMbl XeCTKOCTH, npen-
Ha3HAaYeHHble AJIsl YMeHbLIeHHs pacueTHOH AJHHBI HEYrNOBbIX KOJIOHH, PEKOMEeHAYeTCA yCTaHaBAHBATb B Kap-
Kacax Bbicotofi 6osee 20 M ¢ uHTepBajsom 15—I18 wm;

Aasi obecrneyeHus yaeprKaHHs KOJOHHbI H3 MJOCKOCTH CTeHbl MEXAY MOTOHHBIMH XKECTKOCTAMH 3JIeMEeH-
TOB ()epMbl H KOJIOHHBI, COEAHHEHHBbIX B j-M y3Jie pacUeTHOH cxeMbl KapkKaca, AOJXHO BbIOJHATLCA YCJO-
BHE Igj==ixj, TR ip; U iyxj— NOTOHHBIE >XECTKOCTH J060ro saemMeHTa (epMbl HIH KOJOHHbLI COOTBETCTBEHHO.

ITon 3semenTOoM ¢epMbl HAH KOJIOHHL NoApPa3yMeBaeTcsi yyacTok (epMbl H.JIH KOJOHHLI, PacrnonoxeH-
libii MEeXAy ABYMR COCeAHHMH Yy3./1aMH PacyeTHOH cxeMbl Kapkaca.

MomMent nHepuun ceuenns ¢Gepmbl XKECTKOCTH A0.1XKeH He MeHee uem Ha 30% npesuimartb HauboJblIKA
MOMEHT HHEepILHH CeYyeHHs! KO/OHHBI.

3.10. )KecTKocTh Kapkaca B HanpaBJeHHH ero creH ofecrneyrBaercsi CBA3AMH (BepTHKaNbHLIMH H Ha-
KJIOHHBIMH), YCTAHOBJIEHHBIMH B IIJIOCKOCTH CTE€H KapKaca, H 3aBHCHT OT cxeMbl HX pacrnonoxedus. Hauept. |
[IOKa3aHbl pasauuHble CXeMbl paM, OT/uYaloulHecs pacno.oxeHveM cBssed. Ha uepT. 2 mpuseleHo cpaBHe-

HHEe HX JKECTKOCTHbLIX XapaKTEPHCTHK.
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Ipu BuGOpe cxeMbl paclo/IOXKeHHs CBA3eHl K MX MPOEKTHPOBAHHH HEOGXOAHMO YHHTHIBATb:

YHCTO paMHas KOHCTPYKLHS Kapkaca He peKOMeHAyeTcs jaKe NMPH OTCYTCTBHH BHEIIHHX TFOPH3OHTaJb-
HbiX BO3HEHCTBHIL;

HE PEeKOMEHJyeTcsi CXeMa YCTAHOBKH CBf3eHl TO/IbKO MOJYPaCKOCHOTO THHA C BOCXOASUIMMH HMJIH HHCXO-
OSIILHMH pacKoCaMH;

cneayer H3beraTb CBOGOAHBIX OT CBSI3e#l MPOJIETOB B paMax;

npH Heo6XOAHMOCTH OCBOGOMKAEHHS! NpoJeTa AJsi YCTAHOBKH, BHIEMKH HJIM MOHTaXa 060pyAOBaHHs pe-
KOMEeHAyeTcs NIPHMEHSITh NOpTaJbHLe CBA3H (uYepT.3), KoToprle MoryT o6ecneyHTh HEOOGXORMMYIO XKecCT-
KOCTb; JKECTKOCTh MpoJieTa € NOPTa/bHbIMH
CBSI3IMH cOCTaBJsieT 0KosO 60% oT XKecTKOCTH Cxema pacnofioxeHns csadeft nopraapHoro tuna
npoJiera ¢ NepeKpecTHOH CxeMOH pacmoJioxe-
HHsI cBf3ell (IpHMeHEeHHe MOPTaJbHBIX CBSA3eH
YBEJIHYHBAET TPYAOEMKOCTb MPH H3rOTOBJAEHHH
KapkKaca); HeloJiHble MOPTa/bHble CBSA3H
(uept. 3,6) K NpPHMEHEHHIO He PEKOMEHAYIOT-
csl, TaK Kak B 3TOM ciydae He ofecneusBaercs
Heo6XoAMMas XKeCTKOCTb,

npH Jo60# cxeme pacnoJioXeHHs CBf3eH
YCHJIHSE B HHX OT BHEWIHHX TOPH30OHTaJbHHIX
BO3JeHCTBHHA MaJo 3aBHCAT OT IJIOLLAAH ce-
YeHHs CBs3el;

NJ0WAaAL CeYeHHSI CBA3eH pPeKoOMeHAyeTcs
npunuMatbh 0,06—0,1Fy,; yBeauyeHue nJo-
many ceverus cBs3H Bbiwe 0,15Fx., Heuene-

coobpasHo.

3.11. TlotonouHoe nepeKprITHe Kapkaca 4 ¢
C/lellyeT [POeKTHPOBATb B BHJE JKECTKOro AHC- @ —noauas; § — HenoaHan
Ka, IIapDHUPHO OMEPTOro Ha KOJIOHHB Kapkaca Yepr. 3

HiH 06BA30YHBle GajIKH NMOTOMKA,

Xpe6ToBhle 6ajKH DEKOMEHAYeTCsi DacCYHTHIBATH Kak OTA€/bHHE INapHHPHO ONepThie 6anKH B TOM
cnyuae, KOTAa HX TOrOHHas XECTKOCTb He MeHee 4eM Ha MOpPsLOK NpEBLIIAET MOTOHHYIO XECTKOCTb NMpoMe-
KYTOYHBIX 6a/IOK; MPH 3TOM MPOMEXYTOUHHE GajKH lesecoo6pasHo pacCYHTHIBATL KaK CHCTeMy rnepekpe-
CTHBIX 6aJiOK, }KECTKO 3allleMJEHHbIX B y3/aX COeAHHeHHs ¢ xpe6ToBbiMH 6aKaMH.

3.12. Ilpn NpoeKTHPOBAHHH CKJIAAYATOrO MOTOJIOUHOTO NMEePeKPHTHA (He B OLHOM YpOBHE) HeOGXOZHMO
npeaycMaTpHBaTh KOHCTPYKTHBHBIE pelleHHs,, 06ecneyHBalOliHe KEeCTKOCTb NepeKpHTHA (Hampumep, pam-
Hble Y3Jibl B YIJaXx CKJaAKH).

3.13. Ias norosiouHOro mepekpbiTH pa3Mepom B Iiane 6osnee 20X20 M npH Harpyskax, MaJjo OTJIH-
YaJOLIMXCA OT PAaBHOMEPHO pacnmpeje/ieHHHX, MOXeT ObiTb PEKOMEHIOBAaHAa KOHCTPYKLUHS B BHAe CeT4aTo#
noJjiorofi 060/I04KH CO CBA3AMH, 06ECNeUHBAIOILHMH €€ TeOMETPHYECKYI0 HEH3MEHSeMOCTb.

3.14. DrleMeHTH KapKaca H MOTOJIOYHOTO NMEePEKPHTHS COeAHHAIOTCA MexAay cobofi B yanax, obecneyH-
Bas reoMeTpHYECKyl0 HEH3MEHsAeMOCTb KapKaca. Y3Jbl COeAHHEHHs, BhINONHAEeMble HAa 3aBOJe, peKOMEHAyeT-
Cs TPOEKTHPOBATh CBAPHBIMH, MOHTaXKHBHlE COELAHHEHHS BHIMOJHAIOTCA CBAPHBIMH H Ha 6oATaXx.

4. PEKOMEHIALLUH NO PACYETY U KOHCTPYKTHBHOMY HCINOJIHEHHIO
CBAPHbBIX Y3JIOB KAPKACA

4.1. AHanu3 HanpsieHHO-1e()OPMHUPOBAHHOTO COCTOSIHHSA 3JIEMEHTOB KOHCTPYKLHH, COEAHHEHHHIX B ya3Jje,
MOXeT GhThb NMPOBeNEH C MOMOLLBIO CNEeLHAJNbHbIX HAH CTaHAAPTHLIX NMporpaMM (HanpHMeEp, BbLIYHCJHTEJb-
Hbifi KoMnyieKe «JIupa») no MeToAy KOHEYHLIX 3JIeMEHTOB.

4.2. PekoMeHJlaLlHH TIO MPEABAPHTEJbLHOMY pacyeTy CBapHblX LIBOB B y3je COGJHHEHHS MOKa3aHbl Ha
NpHMepe PaMHOTO M PAaMHO-CBSI3€BOTO Y3JIOB H NpHBeIeHbl B NMPHJIOKEHHH 3.

4.3. CoepvHeHHe 3/IEMEHTOB B y3/aX NDHHHMAaeTCs LWIADHHPHBIM HJH XeCTKHM (3alleMJieHHe).

Llenecoo6pasHo o6ecrneynTb LIAPHHPHOE COEAHHEHHE 3JIEMEHTOB B C/EAYIOIHX Y3Jax:

B MeCTax OMHpaHHs Xxpe6GToBbIX 6aJoK;

B COEAMHEHHSX HAKJOHHBIX CBSI3eH C JAPYTHMH 3/I€MEHTaMH H MeXAy co6o#.

Ilenecoo6pa3no obecnevunTh KeCTKoe COefiHHeHHE CJeAYyIOLUHX 3JIeMEHTOB:

KOJIOHHBI C pHreneM;

06Bsi304HON 6aNKH MOTOJKA ¢ KOJOHHOW H 6ajiKkaMH MOTOJOYHOrO NMEpPeKpHITHS;

6aJI0K TOTOJIOUHOTO NEPeKPHTHH ¢ Xpe6TOBRIMH 6GasKaMH H Mexay coGoH.

Tpumepbl KOHCTPYKTHBHOrO HCHOJIHEHUS Y3JI0B IpHBeAeHb B NPHJOKEHHH 4, 0603HAYeHHS Y3J0B M
HaWMEHOBaHHUSl COeAHHAEMBIX 3j1eMeHTOB — B TabJ. 5.

4.4. TIpn 3amEeMJIEHHH, KOTOPOE HOCTHraeTcsl, HanpuMep, NPH COeHHEHHH pHTeJs C KOJIOHHOH NpH no-
MOIIlH pPaBHOMPOUYHLIX HaKJa4oK, ONIOPHLIA CTONIMK ANsl PHre/s ABAAETCH MOHTAaXKHBIM H JOMNOJHHTENbHOMY
pacuyeTy He MOJJIENKHT.
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Tabruya 5
O6o3nauenune yana HauMCHOBaHHC Y3aJa HIH COCAHHACMBIX 3/1¢MEHTOR
y-1 OnHOCTEHUYATHIH PHTeJb CO CTEHKOH OJHOCTEHYaTOM KOJIOHHHI
y-2 OQHOCTEHUA T PHICABL C TOJKOM OAHOCTEHYATOH KOJIOHHH
V-3 Puresin u CBA3H € MOJKOH OAHOCTEHYAaTOH KOJOHHH -
V-4 Puresin U CBA3H CO CTEHKOH OAHOCTEHYATOH KOJOHHM
V-5 Pureas W ¢Bsisu ¢ yrjosofi OAHOCTCRYATOW KOJOHHON
V-6 O6Bs3ounast 6Ganka NOTOJKA cO CpeldHell OMHOCTEHYaTOH KO-
JOHHOW
Y-7 OGBnsounast 6anka MNOTONKAa C YIIOBOH OJHOCTEHYATOH Ko-
JIOHHOM
Y-8 Onopubifi y3en yraopofi 0OAHOCTEHUATOH KOJAOHKbI
Y9 Onopubiii y3ca cpeaneli 0AHOCTEHYATON KONOHHbI
¥Y-10 Piiresn u cBsian ¢ YrJoBoil ABYCTEHYaTOH KOJOHHOI
y-11 OnopHblit y3e)i ABYCTeHYaTON KOJOHHb
y-12 JIBycTeHuaThlii pHreJb CO CTEHKON OAHOCTEHYATON KOMAOHHM
y-13 To xe
Y-14 JIBycTeHUaTHIl PHLCAb ¢ MOAKOH OAHOCTERUATOH KOJOHHB
Y-15 Onopubiii yaea xpe6ToBoil 6ankn

[lpu wapHHPHOM ONMHPAHHU pHrenst HA CTOJNHK (NMPH CNEUHATHHOM HCMOJHEHHH Y3/1a ONHPAHHA HJH OT-
CYTCTBHH PaBHOMNPOYHBLIX HAaKJAAOK K MOJIKaM pm‘em{) 3JE€MEHTH! ONIOPHOro CTOJIHKA AOJI2KHbI pacCYHTHIBATH-
csl Ha MOMEepPeUHyIo CHAY H H3rnbalowiiii MOMeHT.

5. PEKOMEHIAALHH MO PACYETY, KOHCTPYUPOBAHHIO
U TEXHOJIOTUUK BbLINOJIHEHUA COEAUHEHUR HA BbICOKONPOUYHbLIX BOJATAX

5.1. O6wue Tpe6GoBaHun

5.1.1. B Hacrosulee BpeMs HaHOo/iee NMPOTPECCHBHbBIM BHAOM MOHTAXKHbLIX COeAHHEHHA NPH BO3BENEHHH
CTa/IbHBIX KOHCTPYKUHH SB.ISIOTCH COeJHHEHHS Ha 60/1Tax, B TOM YHC.J1€ BLICOKOMNPOYHBIX.

[TpuMeHsIOTCA cJeAyIOUIHe BHAbl CO€AHHEHHH Ha BLICOKOMPOUYHBLIX 6o0.aTax: (pPHKIHOHHBIE, K.1eedpHK-
UHOHHbIE, HAa HecylHx 6oaTtax H (JaHUeBbIe.

®pHKLHOHNBIE H K.1ee@PHKUHOHHbIE COEJHHEHHs Mepe/aloT YCHJHA CABHra MOCPEACTBOM CH.A TPEHHS,
B COeIHHEHHSIX Ha HecylHx 6ositax H (pylaHUEBBHIX CYLIECTBEHHO CHHIKAETCS pacueTHOe KOJHYeCcTBO 6Oo/ToB
32 cyeT AONOJ/HHTE.ILHOrO HCMOJIb30BaHHS CONPOTHBJAEHHR 604TOB cpe3dy u Gosiee MONHOrO HCMOJb30BAHHS
MPOYHOCTH MaTepHa.1a 60,iTOB.

5.1.2. B cayuae nprMeHeHHsi coeJHHEHH# Ha BbICOKONPOYHbIX Go.itax B yeptemax (KM) KoHcTpykuwuit
AOJKHBI OblTh YKA3aHbI:

THII COeJHHEHHA Ha BbICOKONPOYHKIX 6OJITAX;

HOMHHaJ/IbHble AHaMeTpbl OTBEPCTHA MMOA BLICOKOMN POUYHble GOJITHI;

[OCT na u3roTtoB/ieHHe BbICOKONPOUYHbIX 6GOATOB, raek u waé;

K. IHMATHYECKOe HCMOJIHEHHe BLICOKOMPOUYHBIX 60.1ToB, raek H 1wafi6;

MapkKa .craju 60aTOB, Taek u waiib;

KJacc npovHocTH 60.TOB;

oceBoOe yCH.1He HaTsKeHHs 60.TOB;

cnocob HaTAXeHHA 60.TOB;

cnoco6 06paboTKH KOHTAKTHbIX NMOBEPXHOCTEH;

NpHHATHIA B pacuere KO3(pHUHEHT TpeHHs,

AOMOJHHUTE/IbHbIe TPeGOBaHHA K H3rOTOBJEHHIO METa.I0KOHCTPYKIHH;

JeTann N 30Hbl, He MOANEXalllie TPYHTOBKE, OKpacCKe, NOKPLITHIO o.rm(bou, LIEMEHTHbLIM MOJMOKOM H Ap.:

HHCTPYKTHBHbIE NOKYME@HTbl MO TEXHOJIOTHH BbiMO.THEHHS COeAHHEHHH.

5.1.3. B texnHu4yecknx tpe6oBaHHAX uepTexel yKa3biBaloTCs:

THN NPUHATOrO COEAMHEHHS Ha BLICOKONPOUHBIX Oontax (PpHKUHOHHOE, KjeedpPHKIHOHHOE, HA Hecy-
wux 604aTax uau ¢aaHiesoe);

NPHHATbIE AHAMETPhl BHICOKOMPOUYHLIX GOJITOB;

AHaMeTpbl OTBEPCTHA ANA KaXX[Aoro TumopasMmepa 6oara.

B cayuae, eciu B npoekre NPHHATAa pa3HOCTb AHaMeTpoB 604TOB M OTBepCTHit He Gosee 3 MM (He3aBu-
CHMO OT 3HaYeHHs1 Op CTaan) H He 6oJsiee 4 MM (npH 0,>450 MI1a (4500 krc/cm2?)) Anst BHICOKONMPOUHBIX
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6oatoB no N'OCT 22353—77 ¢ yBeaHYEeHHBIMH pa3MepaMH lOJIOBOK W raek, TO B OGLMX yKa3aHHAX caelyer
3anucaTs: «JlonyckaeTcs yCTaHOBKa OAHOM wak6ul noa railky, noa roJloBKy YCTaHoBka wa#6b He Tpe-
Gyercs».

H3roroBaneniie BbICOKOMPOYHLIX 60JTOB, raek W WAaH6 NOJKHO IIPOH3BOLHTHCH B COOTBETCTBHH C Tpe-
6osanusMu 'OCT 22353—77, TOCT 22354—77, TOCT 22355—77, T'OCT 22356—77 uanno TY 14-4-1345-85
(ans I pyKKOBCKOrOo METH3HOTO 3aBojia).

Ilpu BHINONHEHHH COeAHHEHHN Ha BhLICOKOMPOUHLIX 60/Tax caeAyeT pYyKOBOACTBOBATLCS CJEAYIOMIHMH
HOPMATHBHBIMH H HHCTPYKTHBHHMH MaTepHaJaMu:

CHuIl I11-18-75 «IlpaBusa npoussoacTsa ¥ NphHeMkH pabor. MerasinyecKHe KOHCTDYKLHH»;

PyKoBOACTBO ¥ HOPMA@THBH MO TEXHOJOTHH MOCTAHOBKH BbICOKONMPOYHBIX GOATOB B MOHTaXHBIX COELH-
HEHHsIX MeTaJsoKoHCTpyKuud. — M.: IJTHUHUIICK, 1982;

PyKOBOACTBO MO NMPOEKTHPOBAHHIO, H3FOTOB/JIEHHIO H COODKe MOHTaXKHbIX (J1aHLEBHX COeAHHeHHHA CTpo-
nH/bHLIX ¢epM ¢ nosicaMM H3 WHpokonoJoyHbeix AByTaspos. — M.: LUHHUHIICK, 1982;

PexoMeHaauun no c6opke (JiaHlUEeBbHIX MOHTaXXHbIX COEAHHEHHH CTaJbHBIX CTDOHTEJIbHBIX KOHCTPYK-
uuh. — M.: BHUTTHUIICGK, LITHHUUTICK, 1986;

PykoBOACTBO MO MPHMEHEHHIO KOMIJIEKTa HHCTPYMEHTa [JSA MNOCTAHOBKH BHICOKONPOYHBIX GOJITOB. —
M.: BHUIMUIICK, BHHUHmoHTaxcneucrpoi, 1985;

PyKOBOACTBO IO MPOEKTHPOBAHHIO COCJAHHEHHH Ha HECYILHX BHICOKONPOYHbIX 60/ATaX B CTPOHTE/NbHBLIX
CTaJbHbIX KOHCTpykuusax. — M.: LJHUUIICK, 1978,

5.1.4. BHeapenue coeaMHeHHAi Ha BHICOKONPOYHHIX 00ATax Ha CTaJAHMB H3rOTOBJIEHHS H MOHTAaXa peKo-
MEeHAYeTCsi IPOM3BOAHTL MPH TEXHUYECKOH NOMOLLH CHEeLHANH3HPOBAHHONA OpraHH3alHH.

5.2. YKa3aHus No pacuery M KOHCTPYMPOBAHHI0 (PHKUHOHHBIX COEAHHEHHH

52.1. C ueablo ynpouieHHs pacueta ¢GpHKUHOHHBIX COENHHEHHH, a TaKe YUHTHIBas 3KCIJIyaTallHOH-
Hble TpeGoBaHHs, NPEAbsABAAEMble K KOHCTPYKUHAM, NpPH HAa3HaYeHHH DacyeTHbIX MapaMeTpPOB PEKOMeH-
AyeTCsl YUHTHIBaTh CJEAYIOUlHe YC/JIOBHS:

obecnigueHne HanObO/bLIEA JKECTKOCTH COeAHHEHHH;

npuMenenue Hanbosiee NMPOCTOr0 H TEXHOJIOTHYHOrO crmocob6a MOATOTOBKH KOHTAKTHBIX MNOBepxHOcTe#
COe/|lHHeHHS 3J1eMeHTOB — MPHUBOAHBLIMH CTaJbHBIMH 1LETKaMH;

npHMeHeHHe MPOH3BORHTENBHOTO MEXaHH3HPOBAHHOrO OAHOONEPALHOHHOro Cnoco6a HaTAXKeHHS BbICO-
KONpPOYHbIX 60,1TOB MO yriy NOBOPOTa raiiKH, o6ecneyHBalOLIero MOBLILIEHHYI0 HaAeXKHOCTb COeXHHEHHI;

npuMeHeHHe ONTHMAJbHON pa3HOCTH HOMHHAJNBHBIX AKaMeTPOB OTBepCTHA H 6oaTOB 3 M 4 MM Aas
cTaju ¢ op>=450 MIla (4500 krc/cM2?) ¢ yyeToM TeXHO.IOTHYHOCTH H3rOTOBJIEHHS KOHCTpyKuufi (o6pa3oBa-
1iHe OTBEpCTHH), NMOBbLILIEHHON AHCCHIIATHBHOCTH (AMHAMHKa) H BO3MOXHOCTH HCKJIOYEHHA OAHOA 1WafAGbi
(moa roJioBKOH).

5.2.2. TIpoyHOCTL COEAMHSIEMDbIX 3.1€MEHTOB, 0C/ia6J/IeHHbIX OTBEPCTHAMHM IMOA BHICOKONpOUHble G6o.THI,
nposepsieTcs no ¢opmyae (1) ¢ yuerom toro, uto 50% ycHaHs, nphXxoAsilerocs Ha Kaxauft Goar,
B pacCMaTPHBAeMOM CeYEHHH yXe NepefaHo CHJIaMH TpeHHs

(1055 <R (1)

rie N — pacyeTHOe yCHJIHE B PacCMaTpPUBaeMOM CEYEHHH,

A — pacueTHas NJollalb ceuyenHs 3JeMeHTa; IPHHMMAeTCs paBHOH: NpH AHHAMHYECKHX Harpyskax —
NJoWaAH Herto A,; NpH CTaTHYeCKHX HarpysKax — maowaau 6pyrro A, ecan A,=0,854; yc-
JgoBHO# maowaau A.=1,184,, ecan A, <0,854;

n;— uncAo GONTOB B paccMarpuBaeMOM CeYeHHH, IUT.;

n — obuiee KoJauuectBo 60ATOB B COGAHHEHHH, WWIT.;

R, — pacueTHOe COMPOTHBAEHHE CTaJNH PACTSKEHHIO HIH CXKATHIO;

Yc — KO3GGHUHEHT  ycJaoBHii  paloThl  (NpUHHMaeTcs B COOTBETCTBHH € TPeGOBaHUAMH
PTM 108.031.09—83).

5.2.3. Ilpn pacuere Ha yCTOHUHBOCTb H BLIHOCJHBOCTb, 4 TaKxe NPH ONnpeleneHHH aedopmaluit U nepe-
MeleHHH 32 PAacHeTHyI0 N/oaib 3.71eMeHTa MPHHHMAaeTcA [JA0aAb CedeHHA OpyTTO.

5.2.4. B 6oATOBBIX coe/MHEHHsix NMpPH JeHCTBHH Ha COeJHHEHHe T[pOAOJBLHOH cuabl N pacnpenesneHue
3TOH CHJILI MeXAY BCeMH GOJTaMu NpPUHHMaeTcsi PaBHOMEpPHBLIM.

5.2.5. PacuerHoe ycuiue Qun, KOTOPOE MOXKeT ObITh BOCIPHHATO KaX<0M MOBEPXHOCTbIO TPEHHS COeAH-
HAEMbIX 3/IEMEHTOB, CTHHYTHIX OJHHM BBICOKOMPOUHbIM GOJITOM (0AHH OO/JTOKOHTAKT), oOmpejesnsercs Mo
tdopmyae (2) nin npHHuMaercs no Taba. 6, cocTaBneHHOM AN PEKOMEHAyeMbIX YC/JIOBHH MCHOJHEHHS coe-
AHHeHus (cmoco6 pery/nupoBaHHs HaTSXKEHHSA — Mo yray ToBOpPOTa o, Pa3HOCTh [AHaMeTpPOB OTBEPCTHHR H
6osita 3—4 MM, kKoadpduunert Tpenus 0,35 uan 0,25):

1
Qo= e Puy,, (2)

rae P — oceBoe ycHJiHe HaTsKeHHs Gonta;
p — KO3(PHIHEHT TpeHHs;
Yr — KO3 QHLUHEHT HaldeKHOCTH,;
Yo — KO3 PHUHEHT ycnoBuil paboThl GONTOBOrO COEAHHEHHS, NpHHHMaeMbifi o m. 5.2.9.

2 3axaa 1107
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Tabauya 6
3nauyeHHe PAcHeTHOro ycHaus Qpp
Qun, TC
P, 1c d, MM n, wr.
w=0,35 n=0,25

10 u GoJsee 4,0 25
12,1 16 5—9 36 2,3
1—4 3,2 2,0
10 u Gonee 49 3,1
14,8 18 5—9 44 2,8
1—4 3,9 2,5
10 u 6osee 6,2 3,9
18,9 20 5—9 5,6 3,5
1—4 5,0 3,1
10 u Goaee 7.7 49
23,3 22 5—9 69 4,4
1—4 6,2 3,9
10 u Gouee 8,9 5,6
27,1 24 5—9 8,0 5,0
1—4 7,2 4,5
10 u Goaee 11,7 7.4
35,3 27 5—9 10,5 6,7
1—4 9,4 59

llpumMeuanuasa:

( I. Tabanua cocrasiaeHa AJR 60ATOB H3 cTaan Mapkn 40X «Cenekt», Kkaacc npouynoctu 1100 MIlla
110 krc/mm?).

2. JAns noayqeHMs BeJHYHHBI YCHJHS B KHJIOHLIOTOHAX HeOGXOAKHMO cooTBeTCTBYlOUlCe 3HaueHHe
yBeauuuth B 10 pas.

5.2.6. OceBoe ycuHe HaTsXKeHHs BbICOKONPOYHbIX 60.nTOB onpesesserca no ¢popmyJe
P = RypAy. 3)

rae Ryn — pacueTHOe COMPOTHBJIEHHE PACTAXEHHIO BBICOKOMpOYHoro Goarta, pasHoe 0,7 Rpyn; Roun — HOpMa-
THBHOE CONPOTHBJ/IEHHe cTanu 6ONTa, NPHHHMaeMoe paBHLIM HaHWMeHblleMy BPEMEHHOMY COmpo-
THBJIEHHIO o5 Mo TOCT 22356—77;
Apn — pacueTHas njowiaib cedeHus 6o.iTa, nmpuHuMaemas no taba. 7.

Tabauya 7
PacueTHas naowaab ceuenus Goara Aep
Huamerp Goarta d, Mm 16 18 20 22 24 27 30 ' 36 42 | 48
Pacuernas nJloméAb 1,57 1,92 2,45 3,03 3,52 4,59 5,60 8,26 11,20 14,72
Apn, cm?

5.2.7. KoadpduuueHT TpeHHS p MEXKAY CONMPHKACAIOLIMMHCSH MOBEPXHOCTAMU COeAHHeHHH MNpHHUMaercs
no tab6.1. 8.

5.2.8. Ko3¢duuneHT HaaeXKHOCTH y, NPHHHMAETCA Mo Taba. 8 B 3aBHCHMOCTH oT cnocoba pery./iHpoBa-
HUA HaTsaXKeHus G6oatra (M —no MOMeHTy, o — o yrjy noBOpOTa), OT BHAA HATPy3kH (AMHAMHYECKAsA HJH
CTaTH4YeCKas), oT 3Ha4eHHs (B MM) Pa3HOCTH AHAMeTPOB OTBepcTHA H 6osTa (Ocr — MPH CTaTHYECKOA Ha-
rpyske, 8, — npH AHHaAMHuYeCKOH Harpyske). '

5.2.9. Koa¢dpuuneHnt ycnouit pa6orbl 601TOBOr0 COCAHHEHHs y, NMPHHHMaeTcss B 3aBHCHMOCTH OT KOJIH-
4yecTBa BHICOKOMPOYHbLIX 60ATOB B coeHHeHHH n (Taba. 9).

5.2.10. KosnuecTBO n BLICOKONPOUHBIX GOJATOB B COEAMHEHHU NpH AEHCTBUH MPOROJbHOR cuanl N onpe-
AeJiIoT o (opmyae

- N
n> K (4)

rae K — KoanyecTBo moBepxHOCTEH TpeHHst (YCJOBHLIX CPe30B) COEAHHSEMBIX 3.1€MEHTOB.
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Tabauya 8
3Haveuust KospduuueHTa TpEHHA N

"11 *
Cnoco6 06pa6oTKH (OUHCTKH) Cnoco6 peryiu- ) KoadpdHuHueHT
. pOBaHHA HaTs- 6, =3=6; Sp=1=2;
COCAHHSICMBIX MOBEPXHOCTCI KeHHs BOJTOB Bos =56 Sopmld TPEHUS U
JpoGecTpyiinan uau apobemernas obpabotka M 1,35 1,12
ABYyX TMOBepXHOCTe# KBaplUEBbHIM NECKOM MJH 0,58
npobblo 6e3 KoHcepBAlHH o 1,20 1,02
To e, ¢ KoHcepBauueil MeTaqnu3auueil pac- M 1,35 1,12
NbIIEHHEM IIMHKA WM aNIOMHHHA ** 0,50
a 1,20 1,02
O6paGoTka oAHOH nOBEpPXHOCTH Apabhio ¢ M 1.35 1.12
KOHCepBaLHefi MOJHMEPHHM KJCCM M NOCHNKOH ' ' 0.50
KapGOpyHAOBBIM NOPOIUKOM, APYTrO# — CTAJIbHbL- o 1.20 1.02 '
MH leTKaMH 6c3 KOHCEPBauHH ! ’
O6pa6oTKka ABYX NOBEPXHOCTe/i Tra30NJaMCH- M 1,35 1,12
HbIM crnocoGom Ge3 KOHcepBaluHH (ras — aueTu- 0,42
nieH) a 1,20 1,02
O6pa6oTka 1BYX NOBEPXHOCTEH CTaJNbHBIMH M 1,35 1,17
meTkaMu 6e3 KOHcepBallHH 0,35
o 1,25 1,06
Bes o6pabotku M 1,70 1,30
0,25
o 1,50 1,20

* Pa3socTb HOMHHAABHBLIX JAHAMETPOB OTBEPCTHA M 60aTOB 6 H 6 MM JONYCKAaeTcs TOAbKO B COGAHHEHHSX, He ONpeAeAROIUX TeOMeTPHIo
KOHCTPYKUKH, Pa3HoCTh HOMHHa/bLHLIX AHaMeTPOB OTBepCTHH 1 6OATOB | M 2 MM peKOMeHAYeTcs Ha3HavaTb B CAyuae BO3MOXKHOCTH 006pa3o-
RaHHR OTBepPCTHA Ha ABTOMATHHECKHX JNHHHRX H CBePAHJAbHbLIX cTaHkax ¢ YITY.

** ITpuMeHsieTcs B KOHCTPYKUMAX, 3allHTa oOT KOPPO3HH KOTODHLIX BHIOJMNEHa 10 cioCo6y ropsayero UHHKOBaHHA HAK METaJJAM3allHn pacnbije-
HUEeM, H AoNycKaeTcs B APYrMX KOHCTPYKUHAX.

5.2.11. Pa3amellense BbICOKOMPOYHLIX GO/ITOB JAOJIKHO NMPOH3BOAHTLCA B COOTBETCTBHH C Ta6j. 10.
CoennHHTeIbHBIE BHICOKONPOUHbIe 6OJITH JOJKHbI Pa3MellaThCsi, KaK MpPaBH/IO, HA MAaKCHMaJIbHBIX pAc-
CTOSIHHAIX; B CThiKaX H y3/1ax peKOMEeHAyercs pa3Mmellatb 60JTH Ha
MHHHMA/IbHBIX PACCTOSHHAX.
ITpu pasmelleHds 6ONTOB B lIAXMAaTHOM NOPsALKe pPacCTOSHHE
MeXAy HMX LEHTPaMH BAO/Ib YCHAHS CjelyeT NPHHHMAaTb He MeHee

Tabauya 9
3navenns koadpguuueHta ycaosui paboTnl yp

n, wr. Yo a+ 1,5d, rne a— paccTosHHe MeXAy psAaMH [ONEPeK VCHJHS,
—_— d — nuaMeTp oTBepcTHs Aa8 60.Ta.
4 08 [Tpu TakoM pasmeweHHH MJoWAAb CeueHHs 3/1eMeHTa A, onpe-
5:9 0:9 ne.sieTcst ¢ yuetoM ocsnabsieHust ero OTBEPCTHSAAMH, PACMOJ/IOMKEHHbI-
10 u Gonee 1,0 MH TOJIbKO B OJHOM CEYEeHHH MOnepeK YCHIHA (He «Io 3ursary»).

Tabauya 10
3HavyeHHs MUHUMAJABHOTO PACCTOSHHS MEXAY LUEHTPAMH coceaHHX GoaToB

XapaxkTepHCTHKA pacCTOAHHA 3HavueHue

Pacctossue Mexay ucHtpamu 6017oB B M060M HaNnpaBJCHHH:
MHHHMAJIBHOE 2,5d

MaKCHMAJBHOC B KpailHHX pAfax NPH OTCYTCTBHH OKaHM- 8d nawm 12¢
JSOUIHX YTOJKOB HPH PACTAXEHHH H CKATHH

MAKCHMaJIbHOe B CPeJHHX PAlaX, A TaKXKC B KpaHHHX pA-
Rax TPH HAJIHYHH OKAAMJISAIOHIHX YTOJIKOB:

NPH PAacTAKEHNH 16d uan 24t
NpH CKATHH 12d wan 181
MunuManbHOe pPacCcTOAHHC OT LiEHTpa BbiCOKOHMpOuHOro 60./ta 1,3d
10 Kpasi ICMeHTa B JI060M HanpaBJeHHH M NPH NOGHIX KPOM-

Kax

MpuMeuwanne B coeAHHAGMBIX 3neMEHTaX K3 CTaned c ripefenoM TeKyyecTh cebliue 380 MIla
(3900 Krc/cM?) MHHIIMaabHO® pAacCTosiHMe MeXAy GoaraMu cleayer MNPHHHMaTh paBHbIM 3d; d — Ana-
MeTp OTBEPCTHA AAHA 60.'IT8; { — TONULHHA Hanfonee TOHKOro ‘Hapy)KHOFO 3J1eMeHTa.
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5.2.12. dnunwt 60.1T0B BHIGHpAIOTCA NO Taba. |1 B 3aBHCMMOCTH OT TOJIHHLI COEAHHSEMOro makKera W
AnameTpa GOATA, NPH 3TOM KOJHYECTBO THNOPa3MepoB GOJNTOB AOMKHO GbiThb MHHHMAJbHDIM.

Ta6.auya 11
Pexomennyemaa annua Goara
MM
To.nmlma naKetrTa CO€RXHHCHUA
dnvna
_ HOuamerp 6oara
6oata
16 18 20 22 | o4 27 30 36 42
50 8§20 6-—-17 —_ — — — — — —_
55 13--25 11—22 7—20 — — — — — —
60 18—30 16—27 1225 8—24 —_ —_ — — —
65 23—-35 21---32 17—30 13—29 10—24 — —
70 28—40 26-—-37 29—35 18—34 15—29 9—27 — - —
75 33—45 [ 31--42 27—40 23—39 20—34 14—-32 10--27 - —
80 38—50 | 36—47 32--45 28—44 25—-39 19—37 15—32 —_ —
85 4355 41--53 37—50 33--49 30—44 2442 20--37 — —
90 48—60 | 46—57 4255 38—54 35—49 29---47 2542 1436 —
(95) 53 65 51—62 47--60 43--59 40—54 34—52 30— 47 19—41 —_
100 58—70 56—67 52--65 48—64 45--59 39--57 35—52 24—46 —
(105) 63—75 61—72 57—70 53—69 50—64 44---62 40—57 29-—51 19—44
110 68---80 66--77 62—75 58—-74 55-—69 49—67 45-—62 34—56 24—49
(115) 73—85 71---82 67—80 63—79 60—74 54--72 50--67 39—61 2954
120 78—90 76—84 72—85 68—84 65—79 59—77 55--72 4466 34-—59
130 88—100| 8697 82—95 78—94 75—89 69—87 65—82 54—76 44—69
140 98—110f 96—107 92--105 88— 104 85—99 79—97 75—92 64-—86 54—79
150 108120 106—117 102--115 98—114 95—109 89—107 85—102 74—96 64—89
160 112—130| 110—127 106—125 102124 99—119 93—117 89—112 75—106 68—99
170 122—140| 120137 116—135 112—134 109—129 103—127 99122 88—116 78—109
180 132—150| 130—147 126—145 122—144 119—139 113137 109—132 98—126 88—119
190 142—160{ 140—157 136--135 132—154 129—149 123— 147 119—142 108—136 98—129
200 152—170] 150--167 146---164 142— 164 139—159 133—157 129--152 118--146 108—139
(210) 11621801 160—177 156-- 175 152—174 149--169 143167 139—162 128—156 118—149
220 172190} 170--187 166 - 185 162- 184 159179 153177 149--172 138— 166 128—159

Mpumeuvanne Boarn, n1nuHa KotophiX 0603HAYEHA B CKOGKAX. K UPHMEHEHHI) He DeKOMeHRYITCH.

5.3. llyth nosbimennn 3 PeKTHBHOCTH (PPHKUHOHHBIX COELHHEHHH

Hau6osee uesecoo6pa3HbiM ¢ TOUKH 3peHHSt HHAYCTPHAIBHOCTH CTPOHTENLCTBA SIBJAAETCH CNoco6 MOBbi-
weHHsi 3PPEKTHBHOCTH COeAHHEHHH 3a CYeT nepeHeceHHs CJI0XKHLIX TEXHOJOTHUYECKHX OMepaluHid HX BbINO.I-
HEHHSi ¢ MOHTa)<a B CTalHOHapHbie YCJOBHA 3aBOJd — M3rOTOBHTe st KOHCTPykuuil. Tak, BBeaenne apobe-
crpydiHo#i (LpobGeMeTHOM) OYHCTKH BCEro Mera.Ja Ha 3aBode (C ueihbio 3aUIHTbl OT KOPPO3HH) H.IH TO.JbKO
4aCTH ero B [pejenax CoeAHHeHHil ¢ mocneayloued MeTauH3annedl HHHKOM H.H ajloMHHHeM (crocob peraa-
mentupoBan CHull 11-23-81*) no3poaHT HCKAIOUWTHL NpH MOHTAXe ONEPaLKIoO OUUCTKH KOHTAKTHbLIX NOBEPX-
Hocre#. Tlpn stoM kKosdduuueHT TpeHusi Bospacraer a0 0,5, Ha 30% yMeHblaeTcss KoJuuectso GOJTOB
B COeAMHEHHH H COOTBETCTBEHHO Macca COeRMHeHHH (60JThI, HaK/J1aAKH), CHHXKAlOTCA TPyLOoeMKocTb o6paso-
BaHHUsl OTBEPCTHH H BeJIMUMHA HaTsXKeHH 6OJTOB.

Bosee uem B 1,5 pasa MoxeT CHH3HTbCH pacyeTHOE KO.IHYeCTBO BBICOKONPOUYHLIX 6OJTOB B cayuae Apo-
6ecTpyAHOH NOArOTOBKH KOHTAKTHhIX MOBEPXHOCTEeH Ha 3aBojde C MOCJEAYIOLHM HAa MOHTaxe O06XHIoM
(kucaopon n nponau-6yran).

Kpome Bobicokornpoutbix 6oatoB kiacca 1100 MITa (110 krc/mm2), MOXKHO npuMeHsATh 3P deKTHUBHbIE 6OI-
Tl Kaacca 1350 MIla (135 krc/mm?) u3 craau mapok 30X3M® u 30X2ZHM®PA. Tlpn 3tom cHHxeHuHe
pacueTHoro KoauuyecrBa 6onToB cocTtaBisier Gosee 20%.

5.4. KneedpHKIHOHHBIE COeJHHEHNA

OnbITHO-NPOMBILLJIEHHOe NpPHMeHeHHe B MOCTOCTPOEHHH W B NPOH3BOJACTBEHHOM CTPOHTEJbLCTBE MOJIYUH.
3(ppeKkTHBHbIH (Ko3(ddHuHeHT TpeHus 0,5) cnocob KoHcepBallHH KOHTAKTHBIX NMOBEPXHOCTEH COeAHHEHHH mo-
JIHMEPHBIM Kj€eM ¢ KapOOopYHAOBBLIM HAIMOJIHHTEAEM.
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Cnoco6 COCTOHT B TOM, HTO Ha OYHIUEHHYIO META 1 1HYECKHM [eCKOM (Apo6bio) TNOBEPXHOCTb HAHOCHAT
c/10ft KJesi (Ha OCHOBe 3MOKCHAHOrO KOMMayHAa), B KOTOpbLIA [0 ero OTBepJieHHs BHEAPsIOT 3epHa abpas3us-
HOro MarepsaJsa A0 CONPHKOCHOBEHHSt C KOHTaKTHOM nosepxHocTbio. [Ipn 3ToM 3epHa abpa3uBa BbICTynaloT
Hal CJOeM KJesl.

HanGonee 3pdexTHBHLIMH ABIAIOTCA COCAHHEHHS C HaHeCeHHEeM K.iee(pPHKUHKOHHOTO MOKPLITHA TOJbKO
Ha MOBEPXHOCTH MaJoraGapHTHHIX AeTaneft — HakaaAOK, PacoHOK H T. n. OUHCTKA NOBEPXHOCTeH TaKHX Ae-
Tasedl nmepej HaHeCEHHEM KJies Jerye NnOAAAeTCs MexaHH3allHH, CO31aeTCsi BO3MOXXHOCTL MPHMEHEHHs Kamep
AJiIST JHCTAHUHOHHOMA O4YHCTKH, NOTOUHO#H JIHHHH, MHOTOKPATHOFO HCIMOJb30BAaHHA METANJIHYECKOro necka (IlPO-
6u). I1pu 3TOM NOBEPXHOCTH COENHHAEMbIX KPYNHOraGapHTHLIX 3JEMEHTOB OYHIIAKTCH CTaJbHLIMH LIET-
KaMH.

Euwe 60Jiee TEXHOJNOTHYHON siBASieTCS MOAH(HKAUHA PAaCCMATPHBAaeMblX COeAHHEHHH, OT/aHYaIoAACs
TEM, YTO KJee(PHKIHOHHbIH CJOA HAHOCHTCA Ha 06e NMOBEPXHOCTH TOHKHX AOMONHHTE/bHbIX MPOKNAAOK, MO-
MeLlaeMbiX MEXAY COeAHHAeMbIMH H COEAHHHTE/bHBIMH 3JIeMEHTaMH, MOBEPXHOCTH KOTOprx ouHlLaloTCA
nHaunboJsee NPOCTbIM CNOCOGOM — CTa/ibHHIMH LIETKAMH.

B kauecrBe abGpa3uBHOro MarepHa/ja B KJceQpHKLHOHHLIX COCAHHEHHAX MPHMEHAIOT WJAHGONOPOLIOK
Kkap6uaa kpemuusi (kap6opyna). TosmuHa NOKPHTHS AOMXKHA cocTaBasaTh 160—280 Mkm. 3epHa kapbuaa
KpeMHHs1 06,1aAai0T GO.IbIIHM CONPOTHBJEHHEM Cpe3y H B Pe3yJbTaTe HaTAXeHHH BbiCOKONPOYHbIX 60JTOB
BHEJPSIOTCH B METaJ.1 COMPHKACAIOUHXCH MOBEPXHOCTEH B 30HE KOHTAKTa, YBeJHYHBAsA CONPOTHBJEHHE
CABHTY.

B KauecTse KJeeBOil NJIEHKH NPHMEHSETCS K.JeeBOM COCTaB Ha OCHOBe 3MOKcHAHOR cMoiibl DM-20 ¢ or-
sepiauTesem Mapku HU-5M uau H-6M, o6GecneunBaounii pacTekaeMocTb B TOHKOM cjoe 60—80 MKM, aHTH-
KOPPO3HOHHYI0 3alUHTy (R0 oaHoro roaa) K ¢ukcauuio abpasusa.

OCHOBHbIM 3aTpyl/lHEHHeM TNPH HCNOJIb30BAHHM KJee(PHKUHOHHLIX COeAHHEeHHH sBaseTcs HeoGxoau-
MOCTb BHIMOJIHEHHA PaboOT B OTanNJHBaeMOM MOMelleHHH BOJH3H MOHTAKHOH MJIOWAAKH, TaK KakK MOJiHMe-
pH3allus KJes MOXeT NPOHCXOIHTb TOJIBKO NPH MOJIOXHTeNbHOH TeMmnepaTtype, a CO3AaHHBII B YCJOBHSX
3aB0/a-H3rOTOBHTECAs KjeedpHKIHOHHBIA cJI0# Hapyulaercsi NpH TPaHCNOPTHPOBKE.

5.5. Oco6eHHOCTH (PAaHUEBLIX H HeCYLHX COeaHHEHHH

5.5.1. Tlo pe3ysbraTaM cpaBHEHHsi TPYAOEMKOCTb BbIMO/IHEHHsI (JaHUEBbIX COEANHEHHH HAa MOHTaxe
B 3,5 pasa MeHblue, yeM CBapHbIX, H B 5,5 paza menbuwe, uem ¢pukuHonubix. Kosnuecrso 6o.110B no pac-
yery BO (IaHLUEBOM COeAHHEHHMH H B COEAHHEHHH HA HECYLUHX BBICOKONPOYHLIX 060/Tax NPHMEpPHO OJAHHA-
KOBO H B 1,5—2 pasa MeHblue, 4eM B ()PHKUHOHHOM (B 3aBHCHMOCTH OT TaKHX (aKTopoB, Kak TOJlIHHA
3J1EMEHTOB, NPOYHOCTb CTaJH, YHC/I0 maockocredt cpeza). [Ipn Maabix TonmuHax wuesecoobpasHo npuMere-
HHe (JiaHLEeBbIX COELHHEHHH, a MPH OO.ILIWHX TOJILHHAX H MPH ABYX MAOCKOCTAX Cpe3a — COeJHHEHHH Ha
HCCYIILHX BbICOKOMpPOUHLIX 60.1Tax.

BeaeactBie pe3koit KOHLUEHTPAUHH Hanps)KeHHA B pe3b6e u noj rososkamu 60aToB npH pabore Hx Ha
pactsxeHue BO (NaHLEBOM COEGAHHEHHH H YBEJIHYEHHOH MO CpPaBHEHHIO C (QPHKUHOHHBIMH COEAHHEHHSMH
KOHUEHTPAUHH HANpsiKeHHH B COeJMHEHHSX HA HecywHX 6oJTax (H3-3a COCPENOTOYEHHOH nepeaayH Harpy-
30K) COEAHHEHHS pacCMaTpHBAEMblX THMOB UeNeco06pa3HO MNPHMEHATL B KOHCTPYKUMSAX, HCMbITHIBAIOWIHX
cTaTHUeCKHe HarpyskH (B TOM HHCJE B KOHCTPYKUHAX KAPKAcOB KOT./IOB).

OxHako noBblLIEHHLIe TPeGOBAHHSI K KECTKOCTH COeAHHEeHHHA Bbi3biBAIOT YC/10XKHEHHe 3aBOACKOH TeXHO-
JIOTHM H3TOTOBJIEHHSt KOHCTPyKuHA. Tak, An5 yBeqHUEeHHS XECTKOCTH HeCyUlHX coeiHHeHHH TpebyeTcs CHH-
KeHHe Pa3HOCTH AHaMeTpoB 6osTOB W oTBepcTHR ¢ 3 40 | MM H, caed0BaTeNbHO, MPHMEHEHHe chelHa IbHbIX
Ge3pa3MeTHbIX aBTOMaTHYeCKHX JHHHH H cBepaH bHBIX cTaHkos ¢ UIIY ans o6bemHoro csepaeiinsi (Hanp-
mep, Tuna «KaBacaki»), KoTopbie 1al0T BO3MOXHOCTb CO0MI0AATL 3alaHHble AONYCKH Ha PAaCno.oXeHHe OT-
BEPCTHH W MOBBLIIATb NMPOH3BOAHTENbHOCTb TPY/[d B HeCKOJLKO pa3.

ILisi noBbileHHs XKEeCTKOCTH (p/1aHIeBbIX COeanHeHHH HeoOXOAHMO 60aTbl HATATHBATbL C BLICOKHM KOH-
TpoaHpyeMbiM ycHauem 255 kH (25,5 rc), cuMrasg (mpu pacueTe COeAHHEHHS) MpeAe]bHbIM COCTOSHHEM
B pacTAHYTHIX 3JeMeHTax obpa3oBanue 3a3opa Mexay (porannamu. OTciona HEOOGXOAHMOCTb B TJOTHOM KOH-
TakTe QJaHUeB H, C/lE€A0BaTeNbHO, B (hpe3epoBKe TOPUOB 31€MEHTOB, K KOTOPbIM OHHM NPHBApPHBAIOTCH, H
OMOpHBIX noBepxHocTe# ¢.uaHueB. Kpome Toro, ¢aaHubl pacTaHyThiX 3JiIeMEHTOB [0.1KHbl H3rOTaB/HBATLCH
M3 CTaJM C rapaHTHPOBaHHbIMH cBoiicTBaMu npokata (14I'2A® no TY 14—105—465—82), a Takxe mocne
HX MPHBApKH MOABEPraThbCs CI/IOUIHOMY KOHTPOJIO YAbTPa3BYKOBO#H Ae(eKTOCKONHeH Ha HaJHuHe BHYTPEH-
HHUX PACCJ0eB, LJAKOBbIX BKJIIOUEHHH M T. I

Takum o6pa3om, npu BbiGope THHA COEAHHEHHS C./eAyeT YYHTbLIBATb, UTO AASA (PPUKUHMOHHBLIX COEAHHEe-
Hu# ocobnle Tpe6OBaHHS K KauecTBy 3aBOJACKOrO M3roTOB.€HHs KOHCTPYKLHHA OTCYTCTBYIOT H COBMellleHHe
OTBEPCTHH Ha MOHTaX<eé BO3MOXHO NpH 06pa3oBaHHH HX Ha OObIYHLIX pPaAHaNbHO-CBEPNHJAbHBLIX CTaHKaX
C NpHMEeHeHWeM HaKaalAHbIX KonayktopoB. Eume npoite 3To ROCTHraercs nytem npHMeHeHUst YHHPHUUHMPOBaH-
HbIX KOHCTPYKUMil CepHAHOrO NPOH3BOACTBA, K KOTOPLIM MOXHO OTHECTH KapKacobl KOTJIOB, KOrja ecTb BO3-
MOXHOCTb MCMONb30BAHHA WHBEHTAapHbLIX 06bEMHBIX KOHAYKTOPOB.

5.5.2. duanuesble COeAHHEHHs XapaKTepHu3yloTcsi paboToii KpenexHblx Aetaceii (60.1TOB, 3aK/enoK) Ha
pactsikeHue. [IpiuMeHeHHe BLICOKOMPOYHbIX 60TOB B3aMeH OObiYHbIX 001TOB M 3dK.1enok obecneyHBaer
¢d.1aHUEBLIM COEAHHEHHSM HOBble KauecTBa, o6pa3oBaBIIHECs] B pe3y/bTaTe CO34aHHA B 6oaTax HayaJabHbIX
YCHJIHH.
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[TepBoe H3 yKa3aHHbIX KayeCTB COCTOHT B 3auleM/eHHH (JaHLeBbIX JHCTOB B CedeHHAX MO ocsam 60.-
TOB H YMEHbIUEHHH BCJEACTBHE 3TOro uaruGaioux MomeHToB. COOTBETCTBCHHO YyMeHbIIAeTCs pacueTHas
TOJIIHHA (ps1aHUeB. Bropoe KauecTBO 3ak./04daeTcss B TOM, YTO NPH YCH/IHAX B GoaTax, He MNpeBbIIAIOUIHX
HX NpeJBapHTE/NbHOrO HATAMKeHHs, BHELIHAs Harpys3ka BOCIHpHHHMaeTcs IpeJBapHTENbHbIM HalpsKeHHeM
CXKATHA MO IJOLaAKaM KOHTaKTa (JaHlueB, B TO BpeMsi KaK yCHsHsi B 60/Tax no CpaBHEHHIO C HX HadaJlb-
HBIMH 3HaY€HUSIMH NPAKTHYECKH He H3MeHslOTCA. OODBACHAETCS 3TO TeM, YTO HauajibHble HanpskeHus 60.1-
TOB SABJSAIOTCA HaNpSXEHUAMH BHYTPEHHHMH, YPABHOBELIEHHLIMH CHJAaMH CXAaTHS MexX1y COeAHHSeMBIMH
3/IeMEHTaMH.

CorsiacHO JeHCTBYIOUHM HODMaM BO3MOXHO MpHMeHeHHe (p/1aHLUeBbIX COeJHHEHHH PaCTAHYTHX 3JeMeH-
T0B ABYX THnoB (A u B). _

Coeaunenns THma A BBLINONHAIOTCA C NMpeJBapHTeNbHBIM HaTsXKEHHeM BHICOKONpPOYHbX 60.TOB, a THNA
b — 6e3 nmpeABapHTEJbHOrO HaTsXKeHHS.

CoenvHeHHst Tuna B npHMeHSIOTCs B pPacTAHYTHLIX 3/E€MEHTax B Tex Cayyasx, Koraa aonyckaercs ofpa-
30BalHe 3a30pa MeXAy (JaHuaMH B Npouecce 3KCNJyaTauHH KOHCTPYKLHH.

PaGota ¢uiaHueBblX COEJHHEHHH CYUIECTBEHHO 3aBHCHT OT XKecTKocTH ¢.raHues. Mcxoas u3 atoro npus-
HaKa, COeJHHEHHs pa3fensioT Ha ABa THMA:

¢ XeCTKHMH (/aHUaMH, He AedOpMHpYyeMbIMH B MpOLECCe HArpPy>KEHHs,

¢ rH6KHMH AepopMHpyeMBIMH dJaHIaMH.

Oco6eHHOCTb NOBeleHHA (JaHUEBBIX COeAHHeHHH ¢ HOKHMH Ae(OpPMHpYyeMBIMH (pu1aHIAMH 3aKjl0yaer-
€ B TOM, 4TO B pe3y/bTare H3rHOHbIX aedopmanuil GpaaHUeB Pa3sBHBAIOTCA pblYaXKHble yCHJAHA. DTH YCH-
JINSl HYXHO YYUTHIBATh NMPH pacyeTe. '

HapexHocrs pa6oThl (JaHUEBbLIX COeAHHEHHH BO MHOTOM 3aBHCHT OT IIpaBH.1bHOrO BhiOOpa MaTepHa.sa
(h1aHUeB, NOCKOJLKY MeXaHH4YeckHe cBoHcTBa crasd MO TOJIIIHHE NPOKaTa HH)xe HOPMHpyeMbIX MoKasare-
aeft, [loatomy TpeGosausi K MaTepuasy daaniues A0/MKHB orosapusatecs ocobo. Pacnopsxennem Ne 4 or
20.04.83 Colo3Mera ioCTPORHHHIIPOEKT persaaMeHTHpOBAT NpHMEHeHHe B MpOeKTax Aas (JaHUeBHX coe-
AHHEHUH  pacTAHYTHIX M H3rH6aeMblX  3/1eMeHTOB  CTAJbHbIX  KOHCTPYKIHH  cTanau 14T2A®
no TY 14—105—465—82. ITpu 3TOM pacueTioe cOnpoTHBJEHHE DACTHXKEHHI [0 TOJLIMHE NpoKaTa MPHHH-
maerca paBHbiM 0,75 OT perjiaMeHTHPOBAaHHOrO 3HauelHs.

BaxiibiM Tpe6oBaHHEeM K KayecTBy (JaHLEBbXx COeAHHEHHH, mnpeWMyLlecTBeHHO THma A, asasercs
IJIOTHOE MpuJeraHie (AaHUeB, MOCKOJbKY TOJLKO NPH 3TOM YCJIOBHH BO3MOXHO CO3iaTh Ha4yajabHOoe HaTH-
JKeHHe BLICOKOMPOYHHIX 60sToB. JlocTHXKeHHe MJOTHOTO KOHTAKTAa 33BHCHT OT TEXHOJOIHH H3rOTOBJEHHS H
KOHCTPYKTHBHO# ¢opMbl. B cThikax 6asiok H purenefi Han6oaee uenecoo6pasnbl CHJOLIHBIE (JAHLb, TPH-
coefuHsieMble K (pe3epOBaHHBIM TOPLAM 3JIEMEHTOB [MOCPEJACTBOM [0/4yaBTOMAaTHYECKOH HJIM aBTOMATHYe-
ckolf cBapku. Ecau qocTHKeHHe MJIOTHOTO KOHTAKTa 3aTPYAHEHO (HampHMep, B COeJHHEHHAX MOSCOB IJIO-
CKHX WJIH NMPOCTPAHCTBEHHBIX ¢epM, Koraa ¢.iaHiel npHBAPHBAIOT K MosicaM nocjae COOPKH M CBAPKH CeK-
uuii), To ue’ecoob6pa3Ho NMpHMeHeHHe coeiHHeHHi ¢ (ACOHHBIMH HAH (HPH HCNOJb30BAHHH 3JIEMEHTOB 3a-
KpHTOro Apoduas) co CKBO3HBIMH (paaHnaMu. ToOuHOCTb MONOXKEHHA B cOnpAXeHHn (naHueB AOCTHTaeTcs
B pe3y.nbTaTe NpelasapHTesbHOro (A0 MPHBApPKH K 3.96MEHTaM) 3akpernyieHHs (JaHUEeB K YCTaHOBOYHHIM
yrnopam. .

SddexrHBHOCTL (aaHueBbix coeAHHeHHH (Mo cpaBHEHHIO ¢ (QPHKUHOHHLIMH) AOCTHrAaeTCs 3a CueT Cy-
LIECTBEHHOrO CHH)XEHHA TPYJOEeMKOCTH MOHTaXHBIX pabOT M YCKOPeHHsi BBOAA COOPYXEHHH B IKCHIYyaTaUHIO.
[lpHuemM B KOHCTPYKUHAX KapKacoB KOTJ0OB HauGonee Uenecoo6pa3sHO NPHMEHATb AJS PACTAHYTbIX H H3TH-
6aeMbiX 3/eMEHTOB COEJHHEHHs] THNA A ¢ JKeCTKHMH (JaHUaMH, OT.IHuYaIOLIHeCcs] HauMeHblued AepOopMaTHB-
HOCTBIO. )

5.5.3. ConmpoTHBJIeHHsI JEHCTBHIO CABHTAIOIHX YCHJHH B COCJMHEHHAX C HeCYUIHMH BbICQKONPOYHLIMH
6oaTaMu 06yC/OB/JIEHH KAaK Da3BHTHEM CHJI TPEHHs OT HATAXeHHs G6oaToB, Tak H BKJlOYeHHeM 60JITOB
B pabory Ha cpe3. COnpOTHBJIEHHA TaKHX COeJHHEeHHH CABHTY OKa3hiBAIOTCH 3HAYHTE/]bLHO BHIIE, YeM CONpO-
THBJ1EHHA TPaAHILIHOHHO NMPHMEHSEMbIX CABHIOYCTOMYHBLIX ((DPHKLHOHHLIX) COedHHEeHHH.

[Mpu pabore coenHHEHHH HA HeCYLIHX BBLICOKOMPOUYHHIX 60/iTax BOSHHKAIOT OCTaTOYHble NepeMelleHHs
CABMra, CYIUIECTBEHHO MeHbliHe, YeM B COCAHHEHURX Ha OObLIYHEIX 60aTax HOpMmasbHO# U rpyGofi TouHOCTH,
B psjle CyuaeB HECKOJNbKO GosbliHe, YeM B 3aKJ/eNOoYHbIX COeJAHHEHHSX, H, KaK NpaBHJIO, CyLleCTBEHHO 60Jib-
IHHe, 4eM B (PPHKUHOHHBIX COeJHHEHHAX Ha BLICOKOMPOYHbIX OoJTax. BejHuHHa OCTATOYHBIX NepeMelleHHi
CABHTa B COEAHHEHHSIX HAa HECYUIHX BLICOKONPOYHbIX 00JTax onpele/isieTCs pacyeToM.

5.6. HaaexHocTb coepHHEeHHH HAa BbLICOKONPOYHBIX 60aTax NPH AMHAMHYECKMX, B TOM HYHCJE CeHCcMHve-
CKHX, BO3eHCTBHAX

OnnuM H3 3p(eKTHBHBIX METOLOB CEHCMO3ALIHTH AB.IAETCA NMPHMEHEHHe B KOHCTPYKUHAX YNpyrodpHkK-
LHOHHBIX COeHHEHHH Ha BbICOKONpPOYHbIX Goartax. [NpuMeHeHHe ynpyro)pHKUHOHHLIX COE€AHHEHHH ¢ KOHTPO-
JIHpyeMbiM (OTpaHHYeHHBIM) CABHIOM MO3BOJISET H3MEHATb AHHAMHYECKYIO CXeMY COOPYKEeHHS H HCIOJb30-
BaTb croco6HOCTb COCAMHEHHH K MOIJIOLLEHHIO SHEPruH CeHCMHYECKOro Bo3AeACTBUA 3a cueT paboThl cuJ Tpe-
HHA.

CoeanHeHnss Ha BBICOKONPOYHBIX 60.Tax HMEIOT PsAL NPEHMYLIECTB C TOUKH 3peHHS ceHCMOCTOHKOCTH
coOpyXKeHHH: oTcyTcTBHE (NMPAKTHYECKH) rneTe/b THCTepe3Hca B MaTepHa/e HeCyLWHX KOHCTPYKUHH, MOBHI-
HIEHHYI0 cocoBHOCTh K MOT/IOIEHHIO SHepruH, BO3MOXKHOCTL BOCCT2HOBJEHHS COeAMHEHHH nocse NMOABHKKH
NMpH HHTEHCHBHbLIX 3€MJETPACEHHAX.
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B cra.gbHbiX KapkKacax B pe3yJbTaTe CH/ TpeHHs B COCAHHEHHSIX Ha BBICOKOIIPOYHbIX 6osTax napaMmerp
3aTyXaHHsl MOXKeT BO3PacCTH IPH 3eMmJeTpsceHlsx B 5 pa3 u Gojee, a ceACMHYECKHE Harpy3KH CHH3ATCA
B 2,5-—4 pasa. Uncsio BHICOKONPOUHBLIX GOJITOB B TAKHX COEAHHEHHAX ONpEAEJsieTCs H3 YCJOBHA, YTO MOABHNK-
Ka (CABHT) MPH pacueTHOM CeHCMHYECKOM BO3JeHCTBHH siBjsieTcs obsa3atennHoi. Takoe ycjaoBHe yIoOBJIETBO-
pAeTCsi B COCAHHEHHSAX Ha HECYLHX BbICOKOMPOYHBIX GoaTax.

OnHako MOTEpH Ha TpeHHe MPH JHHAMHYECKHX NpoLeccax CylUleCTBYIOT KaK B MOABHIKHbLIX, TaK H B He-
MO/ABHMXKHBIX COeAHHEHHAX KOHCTPYKumii. OcHOBHOe pa3jHuHe 3aK/I0UaeTcs B TOM, YTO B MOJABHXKHLIX COEAH-
HeHHsIX MOXHO mnpeHe6peub AeOPMALHSIMH 31E€MEHTOB, a B HENOABHXKHBIX Ae(OPMALHH — OJHA U3 NMPHYMH
HeoGpaTHMBbIX MOTepb 3HeprHH. PesyabraThl HecnenoBaluii y6eaHTeNbHO CBHAETENbCTBYIOT O CYILeCTBEHHOM
NMOBLIEHHH AHCCHNAUHH 3HEPTHH B KOHCTPYKUHUSIX € HENOABHKHbIMH (PPHKUHOHHBIMH COeAMHEHHSMH. Peko-
MeHAyeTCsl MPOeKTHPOBaHHEe KOHCTPYKUHH C HENOABHKHLIMH (PHKUHOHHBIMH COCHHEHHSIMH, KOTOpble 06.a-
AalOT BBICOKHMH XECTKOCTHLIMH M AHCCHNAaTHBHbIMH XapakrepuctTuxkamu. [loBblmieHHass AHCCHOALHA 3Hep-
FHH B HENMOJBHIKHLIX COECAMHEHHSX MOMET NMPHBECTH K CHHXEHHI0 pacyeTHbIX CeACMHUYECKHX Harpy3ok Ha
20—40%. Pacuer Ge3 yuera yKa3aHHOrO yMeHbUICHHS] CefiCMHUECKHX Harpy3ok NPHBOAMT K YBeJHUEHHIO
3HaYeHHsi 3amaca HPOYHOCTH (HAAEKHOCTH) KOHCTPYKUHH B LEJOM.

5.7. PeKOMeHAANHM H NPHMEPDHl KOHCTPYKTHBHOrO HCIIOJHEHHSI MOHTAXKHBIX Y3/10B Ha BBICOKONPOYHBIX
60/1Tax yKasaHbl B NPHJIOXKEHHH 5.

[MepeueHb HOpMATHBHBLIX AOKYMEHTOB, PerJaMeHTHDYIOLUIHX MDPUMEHEHHe COedHHeHHA Ha BbICOKOMPOY-
Hblx GoJsiTax, MpHBEAEH B NMPH.10XKEHHH 6.

WHCTPYKUHKA 1O BXOLHOMY KOHTPOJIIO KauecTBa BBLICOKONPOUYHbIX 60/TOB, raek u mai6 npuBeneHa
B NPHJIOXKEHHH 7.

6. PEKOMEHIALLHH 1O UCTNTOJIB3OBAHHIO
YMNPYIOMJACTUYECKHX 3JIEMEHTOB B KAPKACAX

6.1. Ycuans, nepeiaBaemble Ha Kapkac NPH AMHAMHYECKHX BO3JeHCTBHAX (CeiCMHYECKHX H BeTPOBHIX),
OnpeaeasioTCsi B COOTBETCTBHH ¢ TpeGoBaHusmu PTM 108.031.114—85 u PTM 108.031.09—83.

Ilasi yMeHbLIEHHSA BEJIMUMHbI CMeLIeHUs MOABEIUeHHON HYacTH KOT/Ja ¥ OrpaHHYEHHS YCHJIHH, nepenaBae-
MBbIX Ha rasomIoTHYI0 KOPOGKY KOT/a, B COEAMHHTE/bHbIX TOPH3OHTA/IbHBIX CBA3AX MEXAY KOT.OM H KapKa-
COM pEKOMEHAYyeTcsl YCTaHaBJHBATh ClelHalbHble yCTPOHCTBA (3HEpPromoraoTHTENH), B KOTOphix ofecreun-
BAlOTCH YCJIOBHsI /sl PA3BHTHS 3HAYHTENbHBIX HEYNpyrux dedopmariuit.

[Ipu 3TOM Heo6x0AHMO:

JONyCKaTh HaJIHUMe NJaCTHYECKHX 30H B ompedeJeHHbIX JIOKAJbHbIX yYacTKax;

o6ecneunTb Ha 3THX y4acTKax reoMeTpHYeCKHe MyaBHbie OYEPTAHHS M AOCTATOYHYIO YAaJIeHHOCTb OT ce-
YeHH#, MOABEPXKEHHbIX NPH Heynpyroi pabore XpynKHM pas3pyLIEHHSM HJH NoTepe YCTOAYHBOCTH;

3/E€MEHTbl, B KOTOPbIX MpeANno/aaraercs MiacTHyecKas paboTa, BHIMOJHATL ChEMHbIMH AJA yHo6CTBa 3a-
MeHBI.

6.2. B Ttaba. 12 nokasaHbl pa3nuyHble Moaesu sHepromorsoTHTenei (SI1), X KoHCTPYKTHBHble pas-
Mepbl, AJSi KOTOPHIX MPOBOAHJHMCH HCIbITAHHS HA 3HaKONEpPEeMEHHble LHK/JHYeCKHe Harpy3kH ¢ aMIuIHTY-
namu aedopmanui F (85—100) Mm u uacroroir 0,8 I'n.

Januble o paspyuwennu moaeneir D1 npH uMKJIHYECKOM Harpy»KeHHH npuseldeHn B Taba. 13.

Ilo pe3y.sbraTam HCNLITAH#A HAHAYUIIHMH foKa3arensimu obsagaer naacrunuateit 1 (II1IT).

Hoaroseunocts DIII1 xapakTepusyercsi ero mJAacTHYHOCTLIO |, PABHOMW OTHOIUEHHIO YNpPyromiacrHue-
ckoft aedopmauuu xyy K npeaenbHolt ynpyrofi gepopmaunu x.. Pekomenayercs mpHHHMaTh p=20--25.

Jasi KOT/IOB MOABECHOW KOHCTPYKUHH BeJIMYHHA Xyn ONpefessieTcss JONYCTHMBIM CMelleHHeM KOHIIOB
TNI0[1BECOK.

6.3. Ha uept. 4 npuBoasiTCs CXeMbl, MOSCHsIOLIHE YCTaHOBKY W pa6oty III1.

ITo nepuMerpy KOTJa B PasfiHYHLIX YPOBHSIX TMPOXOAAT FOPH30OHTasbHble nosica (6asKH) >XecTKOCTH [
ABYTaBpOBOro ceyeHHs; Ha GasKe WIADHHPHO yCTaHaB.HBaeTCA OjHa crofika 2, Apyras LWIapHUPHO YCTaHaB-
JHBaeTCcs Ha Mosi3yHe 3, KOTOPHIl MOXKeT TepeMellaThCsl OTHOCHTE/bHO 6aJKH U HMeeT OrpaHH4YHTeJH, OXBa-
ThiBaloulHe KOMOHHY (crofiky) kapkaca 4 (cm. uept. 4,a). [lpn Takom coenmHeHHH obecreuuBaeTcs nepe-
Java ropH30OHTaJbHBIX ycuaui or KoTaa uepes IIIIT na kapkac v He BO3HHKaeT NMPOTHBOAEHCTBHH npu cme-
UIEHHSX KOT/Ja B MONEPEYHOM HJM BEPTHKAJIbHOM HanpaBJeHUsIX.

Ha uepr. 4, 6 nokasana koucrpykrusHas cxema OIIIT1. Purenem IIII1, umeiomero ¢opmy [I-o6pasHoit
paMul, CIYXHUT cbheMHas NJacTHHA, paboraiollasi B Heynpyroii o6aacti. CeueHHst CTOEK BbIGHPAIOTCH H3 yC-
JIOBHsi HX paboTbl ToJbKO B ynpyrofi o6aactn. C lesbio CHHXKEHHS KOHUEHTPAlUMH HanpsKeHHH pHresib-
nJacTuHa HMeeT I[JiaBHble H3MeHEeHHUS cequm"I npH nepexoae K yLHHpeHHOﬁ yBJ'lOBOl':l llélC'[‘]‘I----'MeCTy ern-
JIeHHs] cO CTOolKaMH, B KOTOPHIX TJaCTHHa 3aKpenssercsa kecTko. Kosuuectso ycraHaBauBaembix IIIIT
onpejaessieTcsl BeJHUHHON ceficMH4ecKO! HArpy3KH, MAKCHMAJbHBIM YCHJIHEM, KOTOPO€ MOXeT BOCIPHHUMAaTh
9KpaH B y3Je 3akpemJeHus nosica xectkoctu (400—500 kH (40-—50 tc) ans y3na w3 aByx rpebeHOK), u
npegenbHbIM ycuaueMm P;, BocnpuHumaembim oaHum ITIIT.
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Moaeau sxepronoraorTuTeae

Tabauya 12

] Koausectso | Matepuan
Tun 311 Cxema 3I1 Mapka LM | nbTanmk CMeHTa
SIIIT-1 135 1
| < i
T SI1-2
I I 50 2
nacrﬁn- ) JMI1-3 Ct3
YaTbiii l
[} t 3””"4
1 L p i 265 2
é - = S1I-5
! T
IMK-1
Konbuenoi 184 2 Cr3
3MK-2
AlTp-1
Tpy6uatwiii 260 2 Cratb 20
SM1Tp-2
p
— T
14
3TIC-1
CABHIOBBIf e 160 2 Cr3
] 311C-2
PR
Y& 227 7TFr777r7
SNT-1
660 2
SIIT-2
SMT-3 0
. 3 2
TopcHouubI 311T-4 C13
STIT-5
165 2

3IT-6
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Tabauya 13
JlaHnnie 0 paspylleHHH Mojeded IHEPronorioTHTENell NPH LUHKJIHYECKOM HArPYKeHHH

Harpyska, t¢ | Homep umkaa
Tun 301 Mapka 301 | [, um “ losbre- Paapy- Onucanne noseaenus mosean,
Pske | Preop |HHe Tpe- 0COGCHHOCTH KOHCTPYKUHH
1ILHH bl iieHue
[TnacTHruaTHA 3III-1 135 29,3 | 2,3 2,06 155 256 Ilepshic TpelHHb NOMBUJINCL B Me-
. . cTax Ilepexoja OT OCHOBHOTO CeYeHHs
ann-2 50 80,0 2'79 2,40 35 92 MaCTHHR K YWHPeHHOMY. B 3THX ke
3II1-3 50 80,0 | 2,71 2,40 45 110 MecTax NMPOH3OLLIO Pa3pylleHHe
3I1I1-4 265 14,4 | 2,02 1,95 600 1090
3I1-5 265 14,4 1,98 1,95 450 852
Koabuepoit 3lK-1 184 27,2 2,51 2,29 37 44 Tpemunn nosiBMIMCL B cepefiHHe
. 97 ; MOJAYKO/bIA, TaM jKe NPOH3OLLI0 pas-
3MK-2 184 27,21 2,83 | 2,29 60 92 pyLlickHe
TpyGuaThfl SI1Tp-1 260 30 2,05 2,08 5 45 Tpy6a anekTpocBapHas, TpelUlHHa
BO3HHKJIA NO CBapHOMY IIBY, HoOcJje
yero cTeHka TpyOH noTepsaa ycCTOHUM-
BOCTb
3MTp-2 260 30 2,21 2,03 43 54 Buytpr Tpy6p BCTaBJeH Kpyrawii
CTaNbHOA cTepXenb AHameTpom 40 Mm
Casurosni 3rce-1 160 18,3 | 1,88 | 1,86 260 330 Ha 110-M unkae npousowsa noreps
‘ ycrofunBoctH ctenkn I, na 260-m
MOsIBHNAach TPCUIHHA NO AHATOHAJH, 'Ha
300-m — nepnenaAnKyaspHan  ¢fi  Tpe-
IHHA
anc-2 160 18,3 | 2,04 [ 1,86 270 400 MoTeps  ycToiuHBOCTH MpOH3OUIIA
Ha 210-m uukAe, aAnaroHanbHasi Tpe-
WHHA nosBHaach Ha 270-M uukae, nep-
NEHAHKYAAPHAas efi  TpellHHa — Ha
290-m unkne
Topcuonnuit 30T-1 660 6,4 | 2,15 1,83 - 1885 IMonnoe paspywenne (cpe3) crepx-
) 9 9 __ HSl [POHM3OIINO Y ONOPH B MecTe H3Me-
3MT-2 660 6,4 | 2,20 1,83 1602 HeHHA AHAMETPA
SIIT-3 330 16 2,53 1,88 -— 560
I1T-4 330 16 2,18 1,88 - 276
3MT-5 165 29 2,96 1,98 - 91
AMT-6 165 29 2,76 1,98 -- 113

Mpumeuarnns

I. TexHonoruss H3rorosjaeHus wmoaeaeit 3II[TK rtpeGopana Harpena ctaau go 800°C; B8 moaean IMIK-1 HCNLITHBAACH HEOTOXIKeHHLIA Mare-
puan, B moaenr DIIK-2 — oroxxkeHnbift,
2. 1ns NoaydYeHWA BeJHYMHBI YCHJAHA B KHJIOHBIOTOH8X COOTBETCTBYIOLLKHE 3H@YEHHA cAelyeT yBeauunts 8 10 pas.

6.4. IpenenbHoe ycunue Py onpenensercs no ¢opmyae

mp (o) Wy, :
P‘l’ _—— H ’ (5)

rae Wypp — NJacTHYECKHHA MOMEHT CONPOTHBJEHHS naacTHHb, Wy, = b;ﬂ
TOJIIIIHHA ceYeHHs MJIACTHHH);
My — Ko3bPHuLLMeHT, O0O6YCJIOB/IHBAIOWIHA Ppa3BHTHEe NJAACTHYECKHX AedopMauuil; NPHHHMAETCS M, =
H — BHicoTa cTOHKH;
[0] — aonyckaemoe pacueTHoe conpoTHBIeHHe maTepnasia pureas I

XKectkoers JINIT onpeaensiercs no ¢gopmyae
Hrf 1 | 2 H\}! ‘
Co=[F(5+57)] ©

rae Ip, I — MOMEHTH HMHEpIHH DHre/is H CTOHKH;
| — pabGoyas ANHHA pHreJs;
E — moayan I0nra asns marepuana purens.

(b u h — cooTBeTCTBEHHO WIHPHHA H

3 3akaz 1107
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Ipepenbhas ynpyras sepopmauusi I onpeneasiercs no ¢popmyse

Py
X, = =,
T C)'u
Cxema ycTaHoBKH (a), cxeMa paGotn (6) W KoHcTpykTHBHAn cxema I (8)
LN
! 4 B 4

SUI:
S = ]
;:_d.[(- ! . ,_J%__\’

IJIH'HHHH[HH [T
— - =3 -— - E -— —
d
Puzens
i
,/
Ssess—=—== po

L

= 747;; L’

4

! — nosc XecTkocTH Korna; 2 — BIM; 3 — nonsyn; 4 — Konouna (cToHka)

Yepr. 4

Heob6xoaumylo cyMMapHyio KeCTKOCTb CHCTEMbl aHTHcelicmMuyecKoro packpemieHuss ZCyy jgonycKaercs

onpeaesiiTb U3 yCJNOBHA
N 0016M (K8 )2 — Cayn (1 + 2x2) )
od " 2XypXy ’

rae My — Macca noaBecHoill 4acTH KOTJa;
K: — ko3¢ puuneHt 6annbHOCTH CeHCMHYECKOro BO3JEHCTBHA,
& — ycKopeHHe cBOGOJHOrO NaaeHus;

C — cymMMapHasi KeCTKOCTb YNPYTFHX CBfI3€H, NMpPUCOEAH HEHHBIX K KOTJY.
Beaununna C onpeanensiercs no gpopmyJe

C =2t 4 ¢,

rae L — aauHa noasecok; Cy— CyMMapHas MKeCTKOCTh KOMMYHHKaIH, IPHCOAHHEHHBIX K KOTJY.



PJl 24.031.15—88 C. 19

st ManoyrnepoAMCTbIX H HHU3KOJErHpOBaHHBIX cTasel npu p=20--25 TeopeTHyecKoe YHCJIO UMKJIOB
Harpy>eHuift 10 oGpa3oBaHusi TpeluuH cocTaBisferT He MeHee 180; uHMc/a0 LHKNOB HarpyeHHit 10 paspylue-
Hus — He MeHee 360.

6.5. Onun M3 BapHaHToB cxeMbl ycraHoBku IDIIIT nns anTHCcelicMuyecKOro pacKpenseHHs KOTJa NoKa3sa-
Ha Ha uvepT. 5. Ilpu Goablinx ycuausax, socnpHHHMaeMbix oauum I, ¢ uenblo yMeHbIUEHH TOJIUHHBI H
WHPHHBl YNPYron/jacTHYecKoro 3jiemMeHTa uesnecoobpasno B oauoM IIIIT ycTanosuTL HecKoabKO priresieli-naa-
crud. Bapuant 311 ¢ ABymMsa pureassMu nokasau Ha uepr. 6.

Cxema yctanopkn I ann aHTHceHCMHYECKOTO PACKpPEINIEHHA KoTaa
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6.6. ITpu ceiicMMUECKHX BO31eHCTBHAX He AONYCKaeTcsl pa3BHTHe NJIACTHUECKMX AedopMaliuii B Xxpeb-
TOBHIX 6GajKax, 06BA30YHbIX 6GanKax MOTOJOYHOTO MNepeKpLITHA, KOJOHHAX H APYTHX OTBETCTBEHHBIX pacuyeT-
HbIX 3JIEMeHTaXx.

HpH NpOBEAEeHHH OfNpe/ie/ieHHbIX KOHCTPYKTHBHDBIX MepOﬂpHﬂTHﬁ, obecneuuBaloUIHX pa3BuTHe IJacTHYe-
cKkux aedopmanuii B choeuUaNbHbIX PEeAyCMOTPEHHBLIX 30HaX 3JieMEHTOB, AONMYCKaloTCs 3HaYyHTeJbHHE He-
ynpyrue AetopMauuy B pHresiX H HaKJOHHHX CBS35X; KapKac KOTJa JoJKeH OLTh NPH 3TOM TNpOBEpEH
Ha npelesibHYIO HEeCYLLYI0 CNOCOOHOCTb.

HOns obecrieyeHHss pa3BUTHS NAACTHYECKHX AepopMauuii B 30HAX, YAaJeHHbIX OT y3JIOB COENHHEHHS ¢
KOJIOHHOM, He06X04HMO BBINOJHEHHE COOTHOLIEHHS

Wl = (1)4+ 1,5) W‘.Z’

raie Wi — MOMEHT COMpPOTHBJIEHHSI CEYEHHs pHIessl WIH HAaKJOHHOH CBSI3H B y3Je COeAHHEHHS ¢ KOJIOH-
HOH;
W, — MOMEHT CcOMpOTHBJIeHHSl CedeHHMsl pPHreJsi WM HaKJOHHOH CBSI3M B 30He, B KOTOPOH NpeaycMart-
puUBaeTCs PAa3BHTHe NJIACTHYeCKUX Aepopmaunit. PekoMeHAallHH 1O KOHCTPYKTHBHOMY HCIOJHE-
HHUIO y3/I0B NpHBeAeHbl Ha 4epT. 7.

3
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BapHaHThl KOHCTPYKTHBHOrO MCIIONHEHHA Y3J0B
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a— yaea CcoefHHEHHS DHIeasi C KOJOHHOA; 6, 8 — BAPHAHTH CUOEAMHEHHSl HABKJIOHHOH CBsiaW ¢ KoJonHo#t; W,=(1,4+1,5) W,

W) — MOMEHT CONDOTHBJAGHHR B ce4eHHH 1—I1; W; — MOMeHT CONPOTHB/IEHHR B CceueHHH 2—2; e — pa3Mep, MHHHMaJbHO AO-
nyckaeMufl 0 KOHCTPYKTHBHBEIM COOBpaKeHHSIM
Yepr. 7

7. PEKOMEHIAAUHWHU NO PACYETY NOBPE)XJAEHHBIX
B MPOUECCE 3KCNJYATAILUHU CTAJIbHbIX KOHCTPYKUHUHN KOTJIOB
K UX BOCCTAHOBJIEHUIO

7.1. OcratouHble aedopMalud B 3/M€MEHTAX KOHCTPYKLHH CBHAETENbCTBYIOT O YaCTHYHOM HCYepNaHuH
NJ1aCTHYECKOro pecypca MarepHana H CHUXEHHH BeJHUYWHbI NpeAesbHOH NJACTHYHOCTH B 30He [MOBPEXKACHHA.

[Tpyn onpejeneHHoM ypoBHe njacTHYecKHX AedopmallHé MaTepHaJ NOBPEXKAEHHOTO yuacTKa CTAHOBHTCH
HENPUTONHBIM K JajibHelllled 3KcniyaTtauuu M Tpefyercs ero 3ameHa. B 3toM cayuae pekoMeHayeTcs 3a-
MEeHSITh MOBPEeXIEHHBbIH YUYacTOK, PacnoJIOXKEHHbIH Me KAy ABYMS COCEAHHMH y3/1aMH KOHCTPYKIUHKH,

Ecan ocratounnie nedopMauuu HHXKe NpPeleJbHOr0 YpPOBHS, MOBPEXJ/EHHLIH 3JeMEHT MOAJNEeXHT BOC-
CTAHOBJIEHHIO C NOCJEAYIOUIHM yCUJeHHEM.

7.2. KpHTepreM OLIEHKH NMOBPEX/14E€MOCTH 3JIeMEHTa ABJAETCA NapaMmeTp MJIACTHYECKOH NMOLAT/IHBOCTH e,
T. €. OTHOLIEHHe OCTATOYHOW AedopMallMy BOJOKHA K npelesbHOH ynpyro:

, (9)

g —¢
y
€ ==

Ey

rae e— gepopmalusi pacTAXKeHUs BOJOKHA NpH H3rd Ge, onpejeasiemasi no n. 7.3;
ey — NpefenbHas ynpyras aedopMalius sjieMeHTa, onpejessemas no n, 7.4,
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Ins OCHOBHBIX HECYIIHMX 3JIEeMEHTOB KapKaca M NOTOJNIOYHOTO NMepeKkphiTHs (KOJOHH, pHrejed u 6anok)
JonyctiMoe 3HaueHHe e=30; AJAA Bcex OCTaJbHBLIX 3/71eMeHTOB e=50.

7.3. Tlpu u3rube aedopmauusi pacTsKeHHs BOJIOKHA, HAXO/ASILEroCsi OT OCH /I€MeHTa Ha PACCTOAHMH h,
onpe/ensiercss no gopmyJe

¢ =1h, (10)

rie x — KPHBH3HA OCH 3JEMEHTa B JaHHOH TOUKe, OnpelenseMas U3 CACAYIOUIHX COOGpaXKeHHI.

[ToBpexnedHas uacTh Kapkaca pacCYHTBIBAeTCsi Ha QeficTBHE TOPH3OHTAJbHLIX CHJ, HMHTHPYIOLLHX
BHelllHee BO3/leHCTBHe, BhI3BaBUlee noBpexaeHHe. [lna 3Toi uean ucnoabdyercs Jawobas nporpamma, npes-
Ha3HayeHHasi 1Jisi CTaTHYECKOro pacyeTa CTepxKHeBbiX CHcTeM, aopaboTaHHas B nJjaHe ydyeTa Ae(popMHpO-
BaHHOM CXeMBl U reoOMeTpHYeCcKOH HeJHHeAHOCTH. Bapbupysa BeaHuuMHbl M NPHMEHAS 3aKOH paclipele/eHHs
3THX HarpysoK no AJIHHe 3JIeMEHTOB, HeoOXOAHMO A006HTbCA IOJIOXKEHHs, NPH KOTOPOM roJyyaemas pacue-
TOM KapTHHa nporu6oB 3JeMeHTOB B HaHOOJbILeH cTeMNeHH NPpHOJHKAETCH K peasibHOM.

Tak kak nporpaMMhbl, HCNOJb3yeMmble AJS CTATHYECKOro pacyera, OCHOBAHbI Ha MeTO/e KOHEYHbIX 3Je-
MEHTOB, TO ynpyras JHHHs, HAOpUMEp, KOJOHHbBI NPeACTaBAAETCss B BHAE CONPAXKEHHbIX annpchuMauHﬁ
yNpYyrux JIMHHH KOHEYHBIX 3JIEMEHTOB, COCTABJSIOIIHX KOJOHHY. B cayyae maockoro usruGa ypaBHeHHe yTI-
pyro# JIMHHH NpeacTaBAsieTcs B BHe

y=(1—35% +23)a +(x —2 5+ 5)a+(3% —2F) 0+ (—F+5)4s (1

rie ¢, g2 — COOTBETCTBEHHO JIHHEHHOe M YIJIOBOE CMelueHHe OJHOTO KOHILa JIeMEeHTa;
gs, g4+— TO e, [Pyroro KOHLA 3JeMeHTa.

Tak kak "‘:E%’ TO
"ZTG‘(Q_) — 1)‘/1 + ‘:;‘(if‘ _2)‘73 +%(1—2[i)‘]3+%(3;}.“‘ l)‘]r (12)

Onpenenus B pesysbTaTe pacdera Y3J/IOBble CMelleHHSi H KPHBH3HY B KaX</lOM KOHEYHOM 3JleMeHTe,
MOXKHO HaWTH MaKCHMaJjbHOe 3HayeHHe KPHUBH3HBI B KOJOHHE H BBIYHCAHTH MaKCHMaJAbHylO JdedopMalHio
pacTsKeHHs.

7.4. Tlpenennnas ynpyras aepopMalHs ey ONPCACAACTCA MO PopMye

I7

8y = 2L, (13)

riae or— npefles TeKyuyecTH MarepHana; £ — MOAyJb YNPYrOCTH.

7.5. [Ina onpelesieHHsi BeJIMUHH H MECT NPHJIOKEeHHs Harpy3oK NpH HCNPABJEHMH KOJOHH M APYTHX
3JIeMEHTOB KapKaca XOJIOAHbIM cnoco6oM peKoMeHayercs cnocob, H3joxeHHHH B n. 7.3. B stom ciayuae
HCMoJab3yeTcss Ae()OPMHPOBaHHAs pacyeTHas cXeMa; H3MeHsisi Harpy3ku, HeoOXoAHMO A06UTbCA, YyTOGLI Je-
()OpMHPOBAHHAA OCb KOJOHHLI NMPHHAJA NOJNOXKEHHE, A0CTAaTOYHO OJH3KOe K MPSMOJHHEHHOMY.

B kauecTBe HeMOABMIXKHBIX OMNOP AJs CO3/4aHUs YCHIHA B JAOMKpPaTax cCJelyeT HCMOJb30BaTb KOHCT-
PYKIHH, XKECTKOCTb KOTOPbIX CYILECTBEHHO Bblllle KEeCTKOCTH BBHINPaB/fieMbIX 3JeMeHToB. B sjemeHTax He-
NOABHXHBIX ONODP AOMKPATOB HANpPSIXKEHUs! He A0JXKHH npesbiatb 0,80

BruinpasseHue KOJIOHH cjelyeT NPOM3BOAHTH NOCTENEHHO, N0 WAaraM, HayHHas C YCTPaHEHHMA MaKCH-
MaJbHOTO nporu6a; npH 3TOM Heo6XOAHMO KOHTPOJHPOBAaTh CYMMapHoe ycHJaue aoMkparoB. Illar narpyxxe-
Hus fogxkeH coorBercrBoBaTh 90—100 MM Xoaa gomKpaTa, BhigepXKa MeXAYy IIAaraMu JAOJXKHAa COCTaB-
A9Th 2,56—3 4. OTO BpeMsi HCNOJb3yeTcs AJsi NEPECTAHOBKM YNOPOB AOMKPAaToB M 0OGC/AEAOBaHMS KOH-
CTPYKUHH Ha npeiMer o6pa3oBaHHs TPeIUHH WJIH APYTHX aBapHHHHIX cHTyauui. Iljsi Toro 4To6bl NOAHOCTHIO
YCTPaHHTb NMPOrH6 KOJOHHLI, HEOOXOAHMO yYecTb ynpyroe nocjenefAcTBHe, MO3TOMY IIPH AOCTHXEHHH TNpo-
€KTHOTO NOoJoXKeHHs ee HeoOXOAHMO «neperHyTb». B caydae, Koraa 3TO chesaTh HEBO3MOXHO, HanpHMep
LJIS YIJIOBOH KOJIOHHBI, KOJIOHHA (PHKCHpYeTCs B INPSAMOJHHEHHOM NOJOXKEHHH C NoMOolblo pHrelieli GOKo-
BOH CTeHbl, OAHAKO NPU 3TOM CJAELAYeT HMETb B BHAY, YTO H KOJIOHHA, W PUTENH CTAHOBATCA NMPeiBapHTENb-
HO HanpsikeHHbIMH 3J1eMeHTAMH KOHCTPYKIHH.

[Tocse BbimpaB/ieHHs KOJOHH HEOGXOAHMO NPOH3BECTH OCMOTP BCeil KOHCTPYKUHH H, HauHMHAsA C BepX-
HeH OTMETKH, OTHYCTHTb Bce AOMKpaTHh. [TpH 3HAYHTENbHHIX OTKJOHEHHAX KOJIOHHBI OT NPOEKTHOrO MOJIO-
xeHus (ceoiue 100 MM) caepyer NOBTOpHUTb ONepaluu Mo neperuby.

[Tocnie 3aBepuieHHs Bcex oMepauuil MO BO3BPALIEHHIO HECYILUX 3J1€MEHTOB B NPOEKTHOE COCTOAHHE clle-
AYEeT NPOH3BECTH YCHJEeHHe KOJNIOHH (NpH Heo6XOAHMOCTH M APYFHX 3/J€MEHTOB), DYKOBOACTBYACh CJEAYIO-
IIMMH COO6paKEHHAMH.

OcraTouyHble HaNpsiKEHUs] B KOJOHHAX, HCNHTABWIHX NJacTHYeCKoe Ae(OPMHpPOBaHHE, 3aMETHO BJIHSAIOT
Ha BeJHYHMHY KPHTHUYECKHX HAarpy3oK. YpoBeHb OCTAaTOYHLIX HAMpsiXKeHHH B KOJIOHHaX MpPsSIMO CBA3aH C BeJH-
YHHOH MaKCHMaJbHOH JedOpMAalHH, NOCTHTHYTOH NpH NuacruiyeckoM JedopmupoBanuu. Ilpu oveHb G6oJb-
wux gepopmaunsax (csoiwe 0,017) u ru6KOCTH KOJOHHBI (MJAH ydacTKa KoOJMIOHHB) A=70--100 cHuXeHHe
KPHTHYECKHX Harpy3ok pocruraer 20%. YkasaHHOe cHH)KeHHe Hecyllefi cNOCOGHOCTH KOMMEHCHpPYeTcs
JHGO yCHJIEHHeM KOJIOHHBI, JHOO MepONpHATHSIMH MO YMEHbIUEHHI0 PAaCYeTHOH AJHHHI (HAlpHMep, yCTAHOB-
KOH [OTNOJNHHUTENbHLIX (hepM KeCTKOCTH).
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Hecywiyio croco6HOCTb KapKaca MOXKHO CYHTATb BOCCTAHOBJEHHOM, ecld Mo pe3yJbTaTaMm pacyera ne-
(OpPMHPOBAHHOIO YCHJICHHOTO KapKaca Ha JeHCTBHE NPOEKTHHIX HAarpy3ok HauGoJbllHe HaNpsiXKEHHsS B aJe-
MeHTaX H HX Haubosblias AedopMmallis He NMPEBOCXOAAT aHAJOTHYHbLIX BEJHYHH NPOEKTHOrO BapHaHTa pac-
yera.

8. PEKOMEHIALUHU NO PACYETY U NNPOEKTUPOBAHMUIO

nosiCOB XECTKOCTHU KOTJIA, KOPOBOB IrA30X0O40B U F'A30BO3A¥X0ONPOBOAOB

8.1. OnpexeneHne npoduisi ¥ pa3MepoB ceueHHs GajKH NOSICAa MKECTKOCTH NMPOHM3BOAHTCA B COOTBETCT-
Bun ¢ tpeboBannamu PTM 108.031.108—78 «Kotabl cramioHapHble MapoBble W BojaorpeiiHble, Pacuern Ha

NPOYHOCTb UEAbHOCBAPHBIX TIa30M/IOTHBIX KOHCTPYKUHi1» 1 YTOUHSIETCS MO pe3yJbTaTaM MPOYHOCTHOTO pac-
yeTa ra3omJaoTHOl KOPOOKH KOTJ/a.

Cxema nofca MECTKOCTH TONKH
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1 — och Tpy6 (poHTOBOR cTeHbl 3KpaHa; 2 — TO Ke, 3aiHeft cTeHbl; J — TO e, GOKOBO# CTeHn

Yepr. 8

3navenue nporuba mnosca MXecTKOCTH, onpeneneHHoe no ¢opmysamM PTM 108.031.108—78, e noJaxHO
NpPeBOCXOAHTb HAHGOJBILEro 3HaueHHs nporuba Jis TOYeK 3KpaHa B MecTe YCTAaHOBKH IOfICA JKECTKOCTH,
MOJIY4eHHOTO 43 NPOYHOCTHOTO pacyeTa rasomIOTHOH KODOGKH.

8.2. Ha uept. 8 nokasaHa KOHCTPYKLUHS MNOSICA >KECTKOCTH VIS Ta30MJOTHBIX LEJbHOCBAPHBIX 3Kpa-
HoB, ofecrneuHBaloLlas CHHXeHHe MeTaloeMKocTH nosicoB Ha 20—30% no cpaBHeHHIO ¢ TpaAHILHOHHBIM
pelleHHeM.

MecTta pacrnoJjioXeHHs! TOueK ¢ HYJeBHIM M3rH6aloUIMM MOMEHTOM (pa3Mephl a; M a@;) Ha NOACaX XecT-
KoCTH C npojeraMu [; n [y, a Takxe NMporu6bl NOSICOB XKECTKOCTH B cepeiuHe npoaera (f, W f, COOTBeTCT-
BEHHO) onpeneastoTcs no GopMyJam:

a, =1, {05— Vah’_az(zT)l] o
@—bkﬁ* TﬁTﬁTL “&
qlj a3 45228 4% .
fl= 3845’4} a2(¢+'P) » (]6)
(l[2 5a—4ﬂ3+1"
f= L —a T .

rae a=Ii/l; (L, l— npoJeTHl COOTBETCTBYIOUIHX TIOSCOB MKECTKOCTH MEX1y OCSMH YIJIOBHX COelHHEeHHil);
=1/l (I, ];— MOMEHTBI HHepPLUHMH CEUYEHHS COOTBETCTBYIOLUHX MOSCOB JKECTKOCTH);
g — PaBHOMepHO pacnpejeseHHas Harpy3Ka Ha MOAC KeCTKOCTH;
E — MoLynb ympyrocTH MarepHasna nosica MeCTKOCTH.
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8.3. TeomeTpHueckHe XapaKTEPHCTHKH Npoduist cedeHUs monepeuHbix pebep Kopo6OB ra3oxoioB H ra-
30B03/yXONPOBOAOB MPSIMOYIOJIbHOTO CeYeHUst MOTYT GbiThb ompejeseHbl MO ClelHaNbHOll Tporpamme, pas-
pa6oranHoii HIMO LIKTH, B 3aBucHMOCTH OT TOJILIHBL JHCTE OOLIMBKH KOpo6a, OTHOWEHHS MeHblle# CTo-
POHBI ceyeHHs1 KopoGa k GoJbliueit (B/A), BHyTpeHHEro AaBJEHHs H TeMOepaTypbl CpPeibl.

PesyabraThl pacuera Assi KOPOGOB NpH TOJIIHHE CTEHKH 2 W 5 MM, BeJHuyHHe BHYTPEHHEro AaBJieHus

1000, 3000, 5000 u 7000 H/m? (coorserctBenno 100, 300, 500 u 700 MM BoA. CT.) M HHTepBaJe TeMlepaTyp
or 0 go 400°C npuBeaeHb B NPHAOKeHHH 8.
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TPHJIOXEHHE 1

Cnpasouroe

CNMPABOYHbLIE (HECTAHAAPTH30BAHHDBIE) MEXAHHYECKHE CBOHMCTBA
HEKOTOPbBIX CTAJIEHA

CTAJIb MAPKH 09I2C

Cranb HM3KOJIETHPOBAHHAsi KauecTBeHHas; Mnocje TepMHuYecKoit o6paGoTKu uMeeT 6ojiee HH3KYIO TeMile-
paTypy nepexoia B XPYNKO€ COCTOSIHHE, 4eM YIJepoiHCThle craju; o6jaajaeT HU3KOH KOPPO3HOHHOMH CTOf-
KocThlo. CTajb yHOBJIETBODHTEJBHO KyeTcs, WITaMnyercs, NpoKaThiBaercs, o6Gpa6GaThiBaeTcss pe3aHHEM.
Temnepartypa ropsiveii gedopmaunun 1200—800°C, k ornyckHoOH XPYNKOCTH cTaab He ckjJowHa. Ctanp xo-
pOLIO CBApHBAETCS BCEMH BHAAMH CBapKu npn ToHUHHe A0 60 MM n 3/eKTpouakoBoi cBapKoi 6e3 orpa-
HUYEHHS TOJILMHBL A5 pYUYHOM CBAapKH NPHUMeHSAIOT ajektpoan J42A u 3I50A T'OCT 9467--75, cBapou-
Hyio nposoJioky CB-08XM u Cs-08I'A T'OCT 2246-- 70 ansi cBapku mnoa caoem ¢aoca u  Cs-08I'2C
FOCT 2246—70 /s cBapKH B YIVIEKHCJIOM rase.

Has obecneuennss HeoGXOAHMON BSI3KOCTH WIBOB MpH TemnepaTrype 3Kcnjayartauun Huxe munyc 40°C ux
NOTOJIHHTEJIbHO JerHpyloT Hukesem (ao 1% Macch). KoapduuneHT npoyHOCTH KauecTBEHHO BHITTOJIHEHHOIO
CBAapPHOrO COeAHHEHHS! NpPH ABYCTOpOHHell aBTOMaTHUYecKoH cBapke paseH l, npu pyunoi — 0,95; npu oaHo-
CTOPOHHel cBapKe OH yMeHbiaercs B cpesHeM Ha 5%. [loBhilmeHue yaapHOil BA3KOCTH CBAPHBIX WIBOB MO-
®eT OHTb AOCTHTHYTO MECTHOH HJAH o6luell TepMoo6paboTKoi noc/ie CBapKH, 3aKJiodalollelics B BHCOKOM
ornycke npu temnepatype 640+ 10°C B TeueHue He meHee 2 u. CnpaBouHble MeXaHHUeCKHe CBOMCTBA CTa-
JH npHBeneHbl B Taba. |, cBeneHus 06 yaapHO# BSI3KOCTH (cnpaBoyHble 3HaueHus) — B Taba. 2.

Tabauya 1
Pexum TepM0o06paGOTKH Tuen, °C 6y, MIa Go,2, MIa 0s, % ¥, %
Hexoanoe coctosHne NocTaBKH 20 520 300 28 58
—10 560 380 30 59
—40 600 390 31 66
--70 640 430 30 60
Hopwmaan3sauns 20 500 320 31 61
—10 550 360 32 63
—40 550 430 36 61
—70 600 400 31 54
3akaska H OTmycK 20 530 330 30 62
—10 565 340 32 65
—40 630 400 34 65
—~70 650 460 28 56
Tabauya 2
o KCU, KCV, KCT,
Pexxum tepmMoobpaboTkh Tucn, °C Tl fen? Tk fom? i /cm?
Hcxoaroe coctosnne noctaskh 20 120 70 53
—40 60 23 8
—70 30 10 0
Hopmaausauns 20 120 100 95
—-40 75 15
~_ —70 55 10
3aka/jKa H OTHYCK 20 100 80 70
~--40 60 40 30
i\ 50 10 0

CTAJIb MAPOK 14T2A®, 16I2A¢®

KoHeTpyKuuonHasa Hu3KoJerupopanuas ¢eppHTO-NepaAHTHAs CTajlb MOBBILIEHHON NPOYHOCTH, HMEeT HH3-
KYI0 KOPPO3HOHHYI0 cTOiKOCTb. CTa/b yAOBAETBOPHTENLHO 1e(hOPMHPYETCH B XOJIOLHOM M FOpAYEM COCTOS-

4 3axas 1107
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HHUH, TemnepaTypHbiii HHTepBaJ KOBKH 1200—800°C. PekoMeHayeMmbii pexHM TepMmuyeckoil 06paboTkh:
HopMaausauusa npu 930°C ¢ nocnepyomum ornyckom npu 200°C B teuenue 2 u. CnpaBouHble MexaHmuue-
CKHe CBOMCTBA CTa/u NOCJe HOPMAJH3allHH NPHBeLeHbl B Ta6j. 3.

Tabauya 3

Pexum tepmo- HanpaBnenne Bbipez- o . ) - KCU,
06pa6oTKH KH 06pas3ios Tueu, °C ou, Mlla 0a.2, MIla b5, % ¥ % Hx/em?

Hopmaausauus npu Baoaw npokara 20 600 460 28 72 190
930°C —40 700 540 29 71 180
—60 700 540 27 71 | 110
[Monepex npokata 20 640 490 25 57 100
—40 700 550 25 57 80
-—60 720 580 26 57 60

CTAJIb MAPKH 45

Cranb cpeaHeyrJepoaHcTas KOHCTPYKUHOHHAs KayeCTBEHHAs; HMeeT HU3KYI0 KOPPO3HOHHYIO CTOMKOCT.
Craab xopowo AeQOpMHPYeTCs B TOpsiYeM COCTOSIHWH, TeMnepaTypHblii HHTepBas KoBku 1200—850°C. Pe-
KOMeHJyeMblH pexXHM TepMuueckoi o6Gpa6GoTkH: Hopmaausauus npu 840—890°C, sakanka npu 840+ 10°C
1 OTNYCK Ha Tpebyemyio TBepiocTb, oTXKHr npu 780—840°C. Crajib uyBCTBUTENbHA K NeperpeBy, He CKJOH-
Ha K OTNmycKHO#M xpynkocru. CBapuBaemMocTb orpannueHHhasi. CnpaBounble MeXaHHYeCKHe CBOWCTBA CTalu
npHBeAeHbl B Tabu. 4.

.. Tabauua 4
Pexum tep- ) o ) 1. : . KCU,
MOO6pabOTKH Ten, °C @, Ml %o... Mlla 8s, % % Mo /e w?
Orxur 20 640 390 19 45 43
_ .10 — - — — 39
30 — — — 38
—50 700 500 - — 13
—60 - - — — 13
—100 —_— — -— — 6
—196 1060 .970 7 28 —

cTanyu npuseieHsl B Tabu. 5.

CTAJIb MAPKH 20 I'OCT 1050—74

Cra/ib HH3KOYIJIEPOAHCTAan KOHCTPYKUHOHHAsi KauecTBeHHasi; 06/121a€T HEBBLICOKOH MPOYHOCTHIO, NOBbI-
IIEHHON NJAaCTHYHOCTBIO; HMeEeT HH3KYI0 KOPPO3HOHHYIO CTOHKOCTh. CrnpaBouHble MexaHHYeCKHe CBOMCTBa

Tabauua 5
Pexny > - 3 o *
exiy Tepo Tuew °C | 60 MMa | G0z, MTTa | 85, % ¥ % T
Hopmaausauus npu 20 510 370 29 65 80
870°C —40 550 380 33 64 30
—70 610 400 34 62 10

pejeHbl B TabJ. 6.

CTAJIb MAPKH Cr3 I'OCT 380—71

Cranp Hu3KOyraepoaHcTas OOGbLIKHOBEHHOro KauecTBa; 06JialaeT HeBHICOKOW MPOYHOCTbIO, NOBbILIEHHOM
NJaCTHYHOCTDIO; B OTAEJNbHBIX CJAYyYad MOXKeT NOABEPraThC UEMEHTAUHH M HHUTPOUEMEHTAaUHH, HMeeT HHU3-
KYI0 KOPPO3HOHHYIO CTOHKOCTh. CTaJib XOpOLIO CBApHBaeTCs BCEMH BUAAMH CBapKW MPH TOJILHHE JIHCTA
60 MM, 3JeKTPOULTaKOBOW — 6e3 orpaHuueHHst TONWHHL. CrpaBouHble MeXaHHYeCKHe CBOHCTBA CTaji MPH-

Taé/llgfl_é
Pexum Tepmo- o , KCU,
069360TKH Tuen, °C Gy, MIla Go.2, MIla s, % H)K/CM2

Hcxoanoe coctosinue 20 440 280 30 70
focTaBkH 50 550 420 33 5
Hopwvaanzawnst npu 20 440 250 31 100
880°C _90 _ o . 50
—50 510 350 30 10
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TPHIIOXKEHHE 2

Cnpasounoe

OCHOBHBIE NMOJIO)XEHWSI METOAHWKH PACYHETA KAPKACOB
no AE®OPMHUPOBAHHOH CXEME

1. OBILHE MOJIOKEHHSA

Pacuer CXaTo-H30THYTHIX CTEPMKHEBBIX cHCTeM N0 j1edOpMHPOBAHHOH CXeMe NpeanoJaraer yuer Ipo-
JIOJIbHBIX YCHJAMI B CTEPXHAX NPH ONpPeAETEHHH >KeCT KOCTHBIX XaPaKTePHCTHK CHCTEMbL.

Hcnoab3oBalue neopMHPOBAHHON CXeMHl MJIs ON peje/ieHHst MpejesibHbIX Harpy3ok IM03poJisieT GoJsee
TOYHO OLEHHTb OGINYI0 YCTOHYHBOCTL KapKaca NpH [eHCTBHH peasibHOH CHCTEMbl CHJ.

Huxe u3naralorcs airopurM pacueta KOHCTPYKuuit no pedopMHpoBaHHOH cxeMe Ha ocHoBe MKDJ, a
TaKXKe Pe3yJbTaThi UCHOJb30BaHHS 3TOTO NMOAXOAA K ONpelesieHHIO MpefebHblX HAarpy3oK pasAHYHbIX CTep-
JKHEBBIX CHCTEM.

2. AJITOPHTM PACYETA CTEP)XHEBbLIX KOHCTPYKUHA MO JE®OPMHPOBAHHOR CXEME
C YYETOM FTEOMETPHYECKOA HEJIMHEAHOCTH, HA OCHOBE MK3

OcHoBO#H 1J151 TIOJIyYeHHUsi pa3peluaiollux ypaBHeHuit MK3 npu pacuere cTepKHeBHIX CHCTEM fBJAAETCHA
BapHauiHOHHOE COOTHOIIEHHE

3 ilae}’{c}dv-«}'] f{3U) FudS =0, (1)

B KOTOPOM CYMMHPOBaHHe Belercsi Mo JeMEeHTaM.
3nech {fe) — Bapuanus BeKTOpa yrJaoBbIX W JIMHEHHbIX pedopMaLuil;
{3} — BeKTOp BHYTPEHHHX YCHJHH 3/eMeHTa;
{8U} = {8V, 8U, 8W, 8] — BapHauus BeKTopa JHUHEHHbIX W YIJIOBHIX MNepeMelleHHi (B y3aax);
{F.} — BEKTOp BHEIIHHX MOBEPXHOCTHLIX CHJ (OOBEMHBIE CHJIbl HE paccMaTPHBAIOTCS).
[Mpu pacuere neopMHPOBAHHON CXeMH 1Jf yYyeTa BHPTyadbHOHl paGoTbl npoaoabHbix cua {N} na no-
NepeyHblX CMeLleHHAX NpH H3rHbe cTepxKHs B Bblpa)KeHHe (1) caeiyer 106aBUTb 4JjieH

__2 \W,. [N}{?“;,'dx @

Tak kak anaueHue {N} He MeHseTcs No AJHHE cTepXHs (cobcTBeHHOH Maccoit mpeHe6peraem), Mo-
)KeM 3anucaTh BhipaxceHHe (2) B Buie
S s
W’ |

[Tocse oueBuaHbIX npeoGpa3oBaHHuil BhipaxkeHHe (!) MOXHO nmepenmucaTbh Kak

W\ (N AU

8*1 Ay M, I 3V’
S‘lw M' x——lNl‘S‘ | sw | d""‘S sw [ Frdx (=0.

i | %, M, ! e |

Bynem nosaratb, u4ro pabota MaTepHaia MPOUCXOAHT B ympyroil 3oHe, T. e. [a} =[D] [e].
B coorBerctBuH ¢ Teopueii MK KomnoHeHTbl BeKTopa nepemewieHunit U, V, W u ¢ npeicraBasiorcs B
Buge 3q;, rae J;— OyHKuMu DpMHTA, a ¢; — y3/10Bble cMelleHns crepxueBoro K3. B stom cayuyae BH-
1

paxenHe (1) 3anumercs B Buie

IK— S|{g:} =[P}, (3)
rre |K| =;Z

(9
‘,,?‘ l] {3} |D|{3,,J dx — MaTpHUa MKeCcTKOCTH CHCTeMbl 6e3 ydeTa MpOJOJbHBIX CHJ;
i

> 3N} ({33} {3} dx — marpuua nponosbHoro uaruGa;
7k {

{P}] — rpy3oBo#i BeKTop;

{q) — BeKTOp y3JOBHIX cMeLleHHiIl.

Marpuua |K|=|K — S| ectb HckoMasi MAaTpHILa KECTKOCTH CHCTeMb AJsi pacyera Mo AeopMHPOBaHHOI
cxeme. OcoBeHHOCTb 3TOWH MATPHIBI 3aKJI0OYaeTcss B TOM, YTO ee ONpeAesHTelb NPH HEKOTOPHX 3HAUYEHHSAX
MPOAOJBLHBIX CHJI MOXeT GbiTb paBeH WIH MeHblue 0.

4#
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Kaxkaast 3 MaTpHl, BXOAAWHUX B BeipaXkeHHe (3), GOpMHPYeTCA W3 COOTBETCTBYIOLWIMX MNOAMATPHIL KO-
HEUHbIX 3/71eMenToB. MaTpHla JKeCTKOCTH KOHEUHOro sjieMeHTta 6e3 yueTa NpOAOJBHOro H3rH6a XOpolwo u3-
BECTHA, MaTpHUa MPOAOJBHOrO H3rnba AJs i-ro NPOCTPAHCTBEHHOTO CTEPXKHEBOrO KOHEYHOrO 3jeMeHTa
iiMeeT BHJL

4 ol 0,1
¥ 0,1 -5 0,1
# i ZIE"
- {
|S|'“-N“" 15 0.1 30
Cummempuyro
‘EI -01
£
5 01
2
15
it
MpuMevwanune B nycThix KaAeTKaX Bbile TAARHONR JIHATOHAMH CTOMT

HYJH,

Cuctema ypaBHeHnuit (3) MoxeT ObiTb HCNONB30BAHA A4S ONpeleseHHs MpelesbHbIX HATPY30K Ha KOH-
CTPYKUHIO NPH HAJHYHH BO3MYIIEHHH B BH/e HauaJbHblX TEOMETPHYECKHX HeHAeaJbHOcTell (Hampumep,
cMelleHHe Y3JI0B KOHCTPYKUHMH) HJAH BHEWHHX cuia. Bo3dmymawuum ¢aktopom MOxKeT SABJAAThCH TaKXKe
HEeCHMMETPHYHOe 3arpyxeHHe KOHCTPYKUHH, HMEIOILHX IIJIOCKOCTH CHMMeTpHH. B obiem caydyae Bo3mylue-
HHe J0JKHO BbI3biBaTb Ae(POPMALHIO KOHCTPYKILHH, COOTBETCTBYIOWYI0 HU3IIHWM (opMaM MOTepH yCTOHUH-
BOCTH HCXOJHOH (hOopMBbl paBHOBECHS,

[TpeanonoxuM, uTO oOnucaHHast KOHCTPYKUHS HMeeT CHCTEMY Harpy3ok (OHa npeacTaBJeHa BeKTO-
pom {P}), npeo6aanamuUMKu Cpeu KOTOPLIX SBJSIOTCA BEPTHKaJbHble, 1eiiCTBYIOLUIHe BAOJbL OCH KOJIOHHbI
(noasektop {P.}).

Bpeaem Takoii napamerp y, 4To

(Pa} = {73},

rae {P'} — HEKOTOPLIi BCNOMOTATENbHbIH [OABEKTOP (HayaabHOe 3arpyIiKeHtc).

Bapbupys 3uauenue napamerpa y, GyaeM takum o6pa3oM NponoOpUHOHANBHO H3IMEHATb NOABEKTOD Bep-
THKaJIbHbIX Harpysok W, KakK cCJ/eiACTBHe, BEKTOpP NpoaoJbHbIX cHa. Boipaxkenne (3) B 3TOoM ciayyae MOXHO

3aIUCaTb Kak
IK—smlle) =1Q+ P,
rae {Q} — BeKTOp BO3MYyLLAIOMIHX CHJI.

3TO COOTHOIUEHHEe fIBJAETCS OCHOBOH A/ onpeneNeHHs NpelefbHbIX Harpysok Ha Kapkac. [Ipu oTHo-
CHTE/IbHO HeGOMIbIIHX BeNHYHHAX KOMMNOHeHTOB noaBekTopa {PY) (B iBa-TpH pasa MeHbWIHX, 4YeM Npeaenb-

Hble 3HaueHHs) n y<l,4 BausiHne uneHa |S(y)| Ha KecTKOCTb KOHCTPYKUHH HEBeJHKO H BEKTOp Mepeme-
IeHHH NMPaKTHYeCKH JHHeHHO H3MeHsercs ¢ poctoM napamerpa y. [Ipu nanaebHelfimlem pocte 3TOro napa-
MeTpa 3aBHUCHMOCTb nepecTaer ObiTh JHHEHHON H, C/IE10BATENbHO, (/51 ONpelesaeHHs lIpelesbHOr0 3HaueHHus y
Heo6XOAHMO CTPOHTb HTepauHOHHbII npoiecc. OTMETHM, YTO NMOHATHE fpeAeSbHONH HArpy3KH HOCHT YCJIOB-
HBIH XapakTep, MOCKOJbLKY B /[aHHOM aJropuTMe He YYHThIBaeTcs (H3uvecKas HeJHHeHHOCTb, T. €. TeKy-
YecTb MaTepHa/ja 371eMEHTOB KOHCTPYKUHH TNPH HaNpAKeHHAX, NpeBblIalOUHX npenes TekyuectH. [Tosromy
NpH HCNOJb30BaHUH /1e(pOPMALHOHHBLIX pPACYETOB [Mpe 1ebHOI HAarpy3koll CYHWTAlOT TaKylo, KOTopas BbI3hbi-
BaeT GubpoByio TeKyuecTh B 3neMmenTax. Huxke Oyaer nokasaHo, 4To NOHATHE YCJAOBHOW fipeiesibHOM Ha-
rpy3kH MoOXeT ObiTb HCNOJb30OBAHO B MpPaKTHUECKHX WEANIX.

HrepaunoHnniit npouecc aas onpejejeHHs NPelesbHOr0 3HaYeHHS CTPOHTCS CJAelyIOULHM 06pa3oM.

3anaercs HauanbHOE 3HaueHHe HArpys3ok (BekTop {P%}) W npunumaercs y=1. Ecan pacuerHas cxema

HAeaJbHas, TO cjelyeT BBeCTH Bo3MylllaioulHe Harpysku (Bektop {Q}). OueBHAHO, 4YTO Ha mNepBOM wIare
{N}=0, IS|=0, u, cnenosaTenbHo, pemaercs o6u4Has cucrema ypashenn#t |Kl{g) = (Q), 8 pesyanraTe uyero
onpeneasioTCs NepeMelleHHs y3JI0B H BHYTPeHHHEe YCHAHS B 3JeMeHTax, W B yacTHoctH Bekropa {N}{, rae

j —— HOMep HTepalHH.
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Ha sTopom 1ware npH HeM3MeHHOM BEKTOPe Harpy3KH BLIOJIHSieTCS peleHue cucremnl (3) u onpene-
asiiores Bektopsl {N}{/+1) . Ecau ycnosne

W) BT 20,1 (4)

S G

BhLINOJIHAETCS, TO 3a/aeTCA HOBOe 3HaueHHe y H oba 1ara NOBTOPSIOTCA.

[Ipn HeynoBaeTBOpeHHH yciOBHsi (4) BTOpO# iar BHINOJHsETCA HeoOxoaumoe 4Hcao pa3. Ecam sto ye-
JIOBHE He BLIMOJIHseTcs 0oJee MsTH pa3, To npouecc MOXHO paccMaTpHBaTb Kak paCXO,lUll.llHl’lCﬂ H 3Haue-
HUs KomnoHeHToB BeKTopa {Pl}y Ha npeibinylleM mare c/leiyeT CYHTATb NpelebHBIMH (eCJH HanpsiKeHUs

B JeMeHTaXx Ha KaKoii-1H60 HTepallMu He npeBbicHJH Mpelesa TeKyyecTH; B MPOTHBHOM cJjyuae oflipejesieH-
Hasi TaKuM o6pa3oM Harpyska Gyaer ycJOBHO-npeaeibHOR).

KpoMe yKa3aHHBIX, MOXHO 3()(eKTUBHO HCOJIb30BATh JONOJHHTE/AbHOE YCJIOBHe, NI03BOJsIIOLIEe OCTAHO-
BHTL NPOUECC NPH PE3KOM YBENHYEHHH FOPH3OHTaJbHLIX nNepeMellleHHH XapaKTepHbiXx y3qos. CooTBercr-
Bylollasi Harpy3ka OTJIHYAeTCs OT YCJOBHO-penesbHOH B cpeanem Ha 109%.

Ecau paccMatpuBaemasi KOHCTPYKiHs sIBJSIETC AOCTATOYHO THOKOH HJIH MMeeT 3HauHTesbHble HauaJlb-
Hue AeopMaluH, 3TOT aATOPHTM MOXeT OuiTh ycoBepuleHCTBOBaH. B 3tom cayuae npu AedCTBHH BepTH-
KaJbHBIX HAarpy3oK MOryT BO3HHKaTb OoJbliHe nepeMelleHHS y3JI0B B TOPH3OHTA/bHOM HanpaBJeHHH i
notpebyercs yuer reoMerpHueckoil HeJHHeRHocTH B NOBEAEHHH CHCTEMBI.

CyTb M3MEHEHHsI a/JrOPHTMA 3aKJAI0YAeTcs B TOM, YTO Ha KaXK/IOM llare M3MeHeHHs Harpy3KH nepeme-
IEHHS Y3JI0B OTCYHTHIBAIOTCS He OT HYJeBOro NoJoXEeHHs, a oT 3a(MKCHPOBAHHOIO Ha npejblaylleMm Liare,
Tako#i npueM 3KBHBAJIEHTEH HCMONb30BAHHIO HEJNWHeHBIX Y/IEHOB B COOTHOIIEHHAX MexXay AedopMallHAMH
H TepeMelleHHsIMH.

Ilas GoJbWIMHCTBA peasibHbIX KOHCTPYKUHH yCJ0BHO-NpejelbHasl Harpyska 3HauuTe/bHO NpeBLILIAET TY,
npy KoTopoll HauyuHaeTcs nJacTHueckoe JedopMHpOBa HHE 3JEMEHTOB KapkKaca.

Ipyn ucnonbsosankuu AedopPMaALHOHHOIO KpHTepHs IpeleNbHas HArpyska OKa3blBaeTcsi B CpelHeM Ha
20Y% HMXKe, ueM COOTBETCTBYIOUIAS KpHTHUecKas «fo JH/aepy» (LAf 3JeMEHTAPHBIX CHCTEM).

O6was ycToiunuBOCTh KapKaca obecneywBaercsi, €CJIH CyMMapHas BepTHKa/bHAasi HAarpyska Ha Kapkac,
COOTBETCTBYIOILAS MpeieNbHOMY 3HAYeHHIO y, B 2,2 pasa NpesnlllaeT CyMMapHYIO BEPTHKaJbHYIO 3KCIJYya-
TalHOHHYIO Harpysky.
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MTPHIIO)KEHHE 3

Cnpasouroe
Y3Jibl KAPKACA. TIPUMEPDbI PACYETA CBAPHbBIX LLIBOB
1. PAMHO-CBS3EBbIA Y3EJ

1.1. HcxoaHble naHHble
1.1.1. Je#ictByoliHe pacyeTHble ycHAust (4epT. 1): onopHbiil u3rubaouuit Momedt M =10 tc-M, nepepe-
3niBaloulas cuia Q=25 Ttc, oceBas cuaa B packoce N=20 1c (Np=N cos 45°=20-0,7071=14,1 tc).

92N ) . 8
N VI
C’ T ’,d §‘I % X%~M—»§~x
3 3
168 =
H1-08 W3
N NA'

Yepr. 1
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1.1.2. KoHcTpyKTHBHbIE 3JieMEHTHl M 1eTann y3jia (cM. uepT. 1), pasMmephl B MM:

1 — xonoHHa, cocTaB ceveHHs: 2 — 30X 450, 1 — 20X 700;

2— 6anka 35B1, h=2346;

3 — packoc (caBoeHHbi# wBesiep 1611);

4 — auct 10X 350x550;

5 — auncr 10X250< 450,

6 — Hakaaaka 8X80200;

7 — kocniHKa 10250 250.

1.1.3. Marepuan — craap mapkn BCr3cnb-2. Pacuernble conpotusneHus: Aas Jaucra npu (<<10 mm
R,=2750 xrc/cm?, R;=1600 krc/cm?;, R,»=3900 xrc/cM?; aas ¢acona npu t<<10 mm R,=2850 xrc/cm?,
R;=1650 krc/cm?; Ry, =4000 krc/cm2.

Anekrpoabl — tun J42A no F'OCT 9467—75, R,.» = 4200 krc/cm2.

Ycnosue npouHoctH: o<<R.

1.2. Pacuer JHCTOB 4 ¥ 5 ¥ HakKaanKu 6

1.2.1. Pasmepnl sucta 4 onpeneisiorcs H3 YCJAOBHH PaBHONPOYHOCTH €ro C PACKOCOM H KpenJeHHeM
packoca.

1.2.2, Mnomwans ceyenusn HaKnaAku 6 no ceuenuio B — B

Fiy=1-45=45 cm2.

HopMaabHble pactaruBalouiie HanpsikeHHs
M 10- 106 5
g = F_lhz-—_34,6‘45 =642 krcjem? (o < R’\,)-
1.2.3. Tlnowanp ceuenus HakJgaaku 6
F,=0,8-20.2=32 cm2.
Hanpsaxenusa cpesa

1 :T‘{ — 25:'3;03 =781 krc/em? (< R)).

1.3. Pacuer cBapHbIX WBOB
1.3.1. Meroanka pacyera n YycJoBHble 0603Ha4eHus coorBerctBytor CHuIT 11-23-81 *,
[ns Bcex WBCB B pacuere MPHHATO:

kf:8 MM; 3, =07; B, =1 14u =125; Twf = LY =1; qe=1.
1.3.2. Kpenaenue nucra 5 K KonoHHe I nokasaHo Ha uepT. 1 (woB Ne ).

Hetcreylowee ycuane P, :%—:b—%z%ﬁ TC.

45 — 1
PacueTHas AJIHHa CBapHOro 1iBa I,,,=(———-?--——-—1 — 1)2:40 CM.
Hanpsxenus:
no MeTajJy rpaHMUbl CNJaBjeHHs
P, 28,9109

° = %A,  0.8.1.40

0,45 Ryuyn = 1755 krc/em? (903 krc/em2< 1755 kre/em?);

=903 krc,cM?;

no MeraJaay uBa

P 289100 P
6 = Ry 0.8.0,7.40 =1290 krc/cm?;

0,55%1= 1848 krc/em? (1290 kre/cm2< 1848 kre/em?).

1.3.3. Kpennenue Haknaiku 6 K KoJoHHe [/ nokasaHo Ha uepT. | (wos Ne 2).
HeifictByiouiee ycunue Q=25 rc.

PacuerHas aauHa cBapHbix wBoB [,.= (20—1)2= 38 cm.

Hanpsixenus:

No MeTaJlJly TpaHHlUbl CNNaBJeHHs

Q 92510

°= %fd,  0,8.1.38

=822 krcfem? (822 kre/em?< 1755 Kre/em?);

10 MeTaJay LBa
Q 25100
Ry 0,8.0,7.38

= 1175 xrc/em? (1175 kre/em?< 1850 kre/em?),

g .=
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1.3.4. Kpennente naknaaku 6 x packocy 3 u aucty 4 nokasano Ha uepr. | (8ua A, mos Ne 3).
HeficTBylouine ycHaus: :
20-0, 168 1
My = —5—=0,42 1CM; =5 N=10 1c.
Pacyernas aauna csapHoro mBa [,=20—1=19 cm.
MoOMEHT conpoTHBJIEHHST PACYETHOTO CEYEHHS:
N0 MeTaJly rpaHHubl ChJaBJeHus

2
Bl 0.8.1.192

—_ — 3.
E—— = 5 =48 cm?;
no MeTaJjy wBa
W ksl S 080719 _ann g
f=——— = 5 =33,7 cv’.
Hopma.nbﬂue HalpsiXXeHHua:
no MeTajJly rpaHHUbl CIJaBJeHHS
M 042100 o
5_‘TV:"4—8'—875 Krc/cM?;

0,45R n\wsic = 1755 krefem? (875 kre/em?< 1755 kre/em?);
No MeTanay mBa
M 0.42:100

A B 1246 xrc/cm?;

0,55 Ruun Twslc = 1848 krc/em? (1246 krc/cm? <1848 krc/cm?).

wm
KacaTesbHble HanpsiKeHHs:
No MeTaJJy rpaHHUbl CMAaBJIeHH)

S Q 10m
YT Ffpdy OB 1.19

=658 krc/em? (658 krc/cm2<< 1755 krc/cm?);

1o Merasany mBa
- Q 1018 . 2 2 2
7 N =940 krc/cm?2 (940 Kre/cm2< 1848 kre/em?).
[TpHBeZeHHble HANpAXKEHHS:
MO0 METaJy TPaHUIlbl CrJaBJ/eHHs
} 3?07 = /8757 1658 = 1094 xrciem?;

Reyiwe(r= 1755 xrefem? (1094 kre/em2< 1755 krefem?);

no MeTajny LiBa
Vot 41t = 12467 1 9407 = 1561 krc/em?, Ry us, = 1848 xre/em? (1561 kre/em?< 1848 kre/em?).

1.3.5. Kpennenne aucra § k 6ajxe 2 noxkasaHo Ha uept. | (woB Ne 4).
JeficrByioutee veuine Pr=289 rc.
PacuetHast anKHa cBapHoro wea [, =2(25—3—1) =42 cm.

HanpsixkeHus:
Mo MeTaJly TPaHUibl CrJaBJAeHHs
::%—% =860 krc/cm? (860 kre/em2< 1755 kre/cm?);
10 MeTaJJly WIBa
28.,9-10% s . R
S G ROTAT < 1229 krc/em? (1229 kre/em?< 1848 kre/cm?).

1.3.6. Kpenstenue nucra 4 K KoJloHHe [ W 6anke 2 nokasaHo Ha uept. | (woB Ne 5).
Tak kak Ny=N;, nposepsieTcs 1WOB MeHbUIeH MJIHHH, T. €. KpenseHue Jucra 4 kK 6anke 2.
Hefictayloulee ycuane Q=141 rc.

PacuerHas aauHa cBapHoro wsa [, = (35—5—1)2 =58 cm.

HanpsaxeHus:
no Me'ra.n.rly I‘paHﬂu,b( cltJ1aBJdeH s
5= —(:—43%1598 =304 krc/cm? (304 xrefem®< 1755 krefem?);
no MeTaJJy LIBA
= LU0 454 krc/em? (434 21848 2
3= Gge 7.5 = 434 Kkrefem ( Krefemi< Kre/em?).
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2. PAMHDBIA Y3EJ

2.1. UcxonHble naHHble
2.1.1. JleiicTBylomue pacueThsle ycHius (uepT. 2): onopubit narubaromui moment M=110 Tc-M, ne-
pepeaniBaomas cuaa Q=150 rc.
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2.1.2. KoHCTPYKTHBHbIE 3JeMEHTH H JeTaju y3la (cM. uepT. 2), pasmephl B MM:
1 — KoqouHua, cocrap ceuenus: 2 — 30X 450, 1 — 20X 700;
2 — 6anka 10061, h=990; ‘
3 — Hakaaaka 10X 100X 800 (2 wrt.);
4 — nakanajgka 12X500%700 (2 wr.);
5 — kocniHKa 16 X250X 250 (1 wr.).
2.1.3. Marepuan — crajas mapku BCt3cnb-2. PacuerHuble conpoTHBACHIS:
npu £<<10 Mm
R, = 2750 xrc;em?*; Ry == 1600 krc/em?;  R,, =3900 xrcjem?;

npu 11<<<<20 ‘
R, =2650 krc/cm?*; R, == 1540 xre/em®  R,, = 3800 xre¢/cm®.

Anaekrpoasl — tiun 42A no FOCT 9467—75, Ryun =4200 krc/cm?,

2.2. Pacuer HakaajaokK 3 u 4
2.2.1. Ilnowanp ceueHuss HakAaAKu 3 no cedeHHio A —A

F =80-1.2=160 cm2

150.108
%: —Te— =938 kre/em?  (T<R;).

2.2.2. llnomans ceueHus HaKAAAKH 4 no cedenuio 5 — B
F,=70-12=84 cm2

Hanpsxenus cpesa t=

HOpMaJIbHOG pacraruBalollee Halps>KeHHe

_M__ 110165
AF; 9984

I =

=1323 xrc/em? (o < R),).

2.3. Pacuer cBapHbLIX IBOB
2.3.1. Metoauka pacyera H ycaoBHble oGo3HaueHuus coorBetTcTByior CHull I1-23-8] *
Jlnst Bcex BOB B pacdeTre MPHHATO:

ky =10 my; B = 0,75 B, =13 Tum = 1,25 oy =13 Ywe = 15 7c=1,

2.3.2. Kpennenne Hak/naaku 4 K KOJOHHe / moKasaHo Ha uepT. 2 (wos Ne 1).

o 110
Heiterayioluee ycunue Pr= —- =55 = 111 rc.
PacuerHasi A/iMHa CBapHBLIX IUBOB l“‘=<45:2—~2——1>2+70-——4—1=102 CM.
Hanpsixenus:
10 MeTaJJly TPaHHILbl ClJaBAeHHs
Py 111108

T Ry T 1089 wre ew
0,45R,, = 1700 krc/cm? (1089 krc/ecm?< 1700 xre/cm?);
no Merajay LIBa
P, 11102

p— — — =44 e e
= Ely — 10,7102 = 1555 krc'em¥;

0,55-’1_?{—%2 1848 kre/em? (1555 kre/cm?< 1848 kre/cem?).
wm
2.3.3. KpenJyenne Hak/a1aakun 3 K KOJNOHHe | mOKa3aHo Ha yepT. 2 (woB Ne 2),
HeiictByoutee ycuaue Q=150 tc.
PacuerHast asinHa cBapHbix WBOB [, = (80—1)2=158 cwm.
Hanpsaxenus:
Mo MeTaJlIy paHulbl CrJiaBJeHuUs
Q 150.10

g = ==

Rfiile - 1-1-158
0,45R,, = 1755 krc/cm? (949 xrefem?< 1755 krefem?);

=949 krc'cm?;

no MetaJay wuBa
Q 150. 102

=R = T — 1396 krejew’;

0,55 —%— = 1848 krc/em2 (1356 xrc/cm?< 1848 krec/cm?).
wm

=]
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2.3.4. Kpenaenue nakaaaku 4 k 6ajke 2 nokasano Ha vepr. 2 (moB Ne 3).
Heficrsyiomee ycunue N=111 Tc.

PacuetHasi pJjinHa cBapHbIX WBOB [,= (50—3—1) 2=92 cm.
Hanpsxenus:
10 MeTaJlJly rpaHiilbl CNVIaBJEHHSA
TR I
s :W:IZOG Krc'cm?;
0,45R,, = 1710 krc/cm2 (1206 krc/cm2< 1710 Kre/cm?);

10 MeTaJJy lBa

11108

. . ‘ SR PN
3 =107 7_92_172.5 Krc/cM®;

0,55 —=4n Reun, _ 1848 krc/em? (1723 Kre/cm2< 1848 krefem?).

Twm

2.4. Jlono/HUTEAbHBIA PacyeT CBaPHBLIX WBOB MO ceyenuio A — A
2.4.1. eiictByomue ycuaus: M=110 tc-Mm; Q= 150 rc.
OpauxHaTa UeHTPa TAXKECTH CeyeHHs

Yu.r == vF—-GZ 03 cm,
rie S,=0,7(102.0,35+2-79-49,2+102-101,25+ 102.103,15) =20061 cm?3, S F=0,7(102+2-79+2-102) =
=323,4 cMm2.
MoOMEHT uHepuMH CBapHBIX LIBOB OTHOCHTEJbHO OCH X; — X

1, =120 1 714(62,03 — 0,357 + 2257 +110,6 (62,08 — 49,2)° 4 71,4 (101,25 — 62,03)2 +

+ 71,4(103,15 — 62,03)* = 577926 cm*.

Maxkcumanabnble HOpMaJibHble HaNpsAXeHHdA OT uarubaiollero MOMEHTa:
B CBAPHBIX LIBax

My,,  110.105.62,03 -
Tmax =TT T 17926 = 1180 krcjen®
B B€PTHKAJIbHbIX WIBax
_ My, 110.105:50,73 .
T = 7L T B7Tem = 00 Krefeat,

KacatenbHble Hanpsi2keHust B BePTHKaJbHBIX LIBAX

150.108

=" =1356 xrc/cm®.

2.4.2. YcioBHe NMPOYHOCTH CBapHOro COedHMHEHHs:

V¥ +12 <05

[poBepka YCJAOBHS MPOYHOCTH TOPH3OHTAJbHLIX LIBOB:
o=1180 xrc/em?; 1=0; 1180 krc/cm2< 1848 krec/cm?,
[TpoBepka YyC/lOBHS TNPOYHOCTH BEPTHKAJIbHbIX LIBOB:

0 =965 krc/cMm?; T=1356 Krc/cm?;

J o 422 =} 965% 4 1356 = 1664 krc/cm?; 1664 krc/cm?< 1848 kre/eme,

MMpumecuanus:

1. lns nepeoja 3HAYCHHI HalpsiKeHMH B MeranackagM Heo6XoAHMO COOTBCTCTBYIOLIME 3HAUYeHHS yMeHbluuTh B 10 pas.
2. CBapHble IUBbI KPENICHHA KOCHIHOK K KOJOHHC B PACUETC HC YYHTBIBAIOTCS, TaK Kak B KECTKHX y3/laX 3alieMJeHHs OMop-
Hble CTOJIMKH SBJASIOTCH MOHTA)KHBIMH.

3. HanpaeneHHas B1oJb OCH Ga/ikll FOPH3OHTanbHAst CWJa (B MpuMepe He NOKa3aHa) paclpeAensieTcsi MO CEYEHHIO CBAPHBIX
IIBOB [IPONOPIHOHANBHO MJOMWAAH W YYHTHIBAGTCS JONOJHHTE/NbHBIMH HOPMAJbHBIMH HANPsKEHHSIMH,

5*
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ITPHAOEHHE 4
Cnpasounoe
3/3J'IBI KAPKACA. KOHCTPYKTUBHOE UCNTOJIHEHUWUE

B npuioxeHnuu npuBeseHbl NMpHMepPbi KOHCTPYKTHBHOrO HCIOJHEHHsI pPa3JHYHbIX V3J0B kapkaca, B Ta6-
JiHe yKa3aHbl 06o3HaueHHs y3ioB (4ept. 1—I15) ¥ HauMeHOBAaHHUS COEJHHSIEMbIX 3/EMEHTOB.

Homep ueprexa 060::,21:0“"0 HauveHOBaHHE V3la H COCIHHACOMBIN ICMCHTORB

l - ¥-1 CTeHKa OAHOCTEHYATON KOJAOHHBI 4 OAHOCTCHUATBIN  PHICAb

2 y-2 [Toaka OAHOCTEHYATOl KOJOHHB + OAHOCTCHYATBLIN PHreNb

3 y-3 [Toaka 0AHOCTCHYATON KOJOHHBI 4+ pUrenH+CBH 3N

4 V-4 CTeHKa OAHOCTCHYATON KOJOHHBI + PHTENH + CB3H

9 Y-5 YrnoBas 0AHOCTEHUYATASt KOJOHHA -+ PHFEJH + CBS3H

6 y-6 OnHocTeHYATAR  CPellHAAs  KOJORHAa + 00BsizouHan Gasnka no-
TONKA

7 y-7 OnHocTeHUaTas  yraosasi KOJOHHA+06BAsouHan Gaaka no-
'TOJIKa

8 Y-8 Onopupiii Y3¢1 yraosoi OAHOCTCHYATON KOJIOHHBI

9 y-9 OnopHbtii y3ca cpefHCH OAHOCTCHUATON KOJOHHbI

10 Y-10 JBycTenuaTas yrioBasi KOJOHHA + PHICAH + CBA3M

1 V-11 Onopubiii y3ea ABYCTCHUATON KOJOHHBI

12 y-12 CTeHKA OMHOCTCHYATON KOJOHHBI+ 1BYCTCHUATHIH DHreNb

13 Y-13 To xe

14 Y-14 [Toska 0AHOCTCHYATOH KOMOHHB + ABYCTEHYATHIi pHreab

15 Y-15 Onopuuiii y3ea1 xpe6ToBoi 6anku
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g
IIIrS S wry. /

1

0
R ASATSASSSSIES

Yepr, 1



P 24.031.15—88 C. 37

Yaca Y-2
1 e T o
_—— 11}
HI-NAT I H1-0NK i
- ‘\ r //1 1 7 >
' ' y i
| | TT-0NK NI
1]
A1 K | w
|
/ S S
.M’
T3-0K _ TI-DNK
HI-NA 1 /
< 1 Ar— T
~ A4 _r D = ne
=3 eSS
- 2
HIDK / =
HI-dNK
Yepr. 2
Viea ¥-3

T3-DX

BN
H1-0K LA

Yepr. 3



C. 38 PJ1 24.031.15—88
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NPHIOEHHE 5
Cnpasounoe

PA3PABOTKA MPOEKTHbIX PEIUEHUH KOHCTPYKLLHNA KAPKACOB KOTJIOB
C COEAMHEHUSAMH HA BbICOKONMPOYHBLIX BOJITAX

1. anMepr KOHCTPDYKTHUBHOIrQ HUCIIOJIHEHHSI MOHTaXHbIX cOelHHeHUH Ha BBICOKOTIPOYHBIX 6onTax Bbhbl-
nonrednl I'TIW «JlHenpnpoeKTCTalbKOHCTPYKUMSI» Ha ocHoBe pafoueill LOKyMeHTAaUHH Ha KapKac KOTJIa Mo-
nenn TITME-206 pas TOC )Kuxenn 5 Anxupe (uepr. 1—17).

PaMublii y3ea kpenaeuns GafkKH K KOJOMHe HA BCPTHKAJbHLIX HAKNAAKAX
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¥V3ea npuMbixaHus 6aloK H cBA3eH K KOJNOHHE
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Y3en npuMbIKaHusi PacnopoKk M cBf3eli K KOJOHHe (Bapmant 1)
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Y3en NpHMBIKAHWS PACHOPOK M CBA3EH K KOJOHHe (BapuauTt 2)
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Y3eJ NpHMbIKAHHA PACTIOPOK M cBR3el K KoJoHHe (BapHaHT 3)
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¥Y3es NPHMBIKAHHS NBYNJAOCKOCTHBIX BEPTHKAJbHLIX CBA3eH K GaliMaxky KOJOHHBI
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Y3es coeanHeHHst NPOAOJLHOA GANKH CO cpeaHell KOJOHHOR
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Kapkac korsa mnpencrasisier coboil npsiMoyrojinHoe coopyxeHue Bbicoroit 36,96 M, pasmepamu B nJaa-
He o ocam 21,7X22,08 m. Ou BbINOJNIHEH B BHAe NPOCTPAHCTBEHHOH CHCTEMBI, COCTOSIIIEN M3 KOJIOHH, Bep-
THKaJbHbIX CBfI3eH MO YeTHIpeM IPaHAM, MOTOJIOYHOTO NMepeKphiTHss Ha orMeTKe 35600 u NMpoMeKyTOUHBIX
auadparm Ha otmerkax 8350, 13 100, 19300, 24 800. Conpsixenne koJoHH ¢ (yuaameHTamu xKectkoe. Co-
el{HEHHe TOPH3OHTANbHBIX pHreJseil CBA3EBbIX CHCTEM C KOJOHHAMH JKECTKOe, COeJHHEHHe CBf3ell ¢ KOJIOH-
HaMH WapHHpPHOe.

Koten cucreMmoii moaBecoK Kpenurcss K MOTOJIOYHOMY MEPeKPLITHIO, H TakKuM o6pa3oM BepTHKaJbHas
Harpyska or KOTJIa NOJHOCTbIO Mepelaercsi Ha MOTOJIOYHOE NMepeKphITHE.

[opusoHTanbHEIe BeTPOBble W CeCMHYECKHe HAarpy3KH OT KOTJIa NepefaloTcs uepe3 6ajiKu MKEeCTKOCTH
Ha Kapkac.

KoJIOHHBI COCTaBHOTO ceueHHs, 1BYTaBPOBbIE, CBa pHbIE.

[ToTosi04HOe nepeKpbiTHe COCTOHT M3 ABYX TJAABHBIX 6GaJjok nposerom 21,7 M H UIMTOB, ONEPTHIX Ha
rsaBHbie U GoKoBble Ganku Ha ormerke 34 800. Ba/sKu HTOB KeCTKO COeAMHEHbl ¢ TJAaBHBIMH 6aJKaMu u
o6pa3yioT nepekpecTHylo cucremy. [/aBHBle GaJKH cocTaBHOro ceueHusi, BHcoTo 3,4 ™M, ABYTaBpoBbI€,
CBAapHbIE.

Packocel BepTHKaJbHHIX CBs3eil No (pPOHTANBHOH M 3a/lHeli CTeHKaM BBIMOJHEHbI W3 KOPOGUATHIX 3Je-
MEHTOB, PacKoChl CBsideil GOKOBBIX CTeH pelleTuaThle, W3 IIBeJJIEPOB. -

2. H3sroroBjeHHe U MOHTAX KOHCTPYKIH{ cJaelyeT MNPOM3BOAHTE B COOTBETCTBHU ¢ TpeGOBaHHUSMH
OCT 108.030.30—79 «Kotabl cranvoHapuuie. CrajJbHble KOHCTPYKIHH. OO6uine TeXHHYECKHE YCJIOBHSI»,
CHull 111-18-75 «Meranauveckne KoHcTpyKuuu. [IpaBuna npousBoacTBa W mpueMkH pabot» u «PykoBox-
CTBa M HOPMATHBOB NO TEXHOJOIHWH MOCTAHOBKH BLICOKOMPOUHBIX GOJATOB B MOHTAaXKHBIX COELHHEHHSIX Me-
TaJNOKOHCTPYKLUH».

[ns paMHbIX y3Ja0B Ha ¢aHHAX Heo6XOAHMO YyyecTb [AONOJHHTeJbHble TpeGOBaHHs, YyKa3aHHble B
«PykoBoacTBe 1Mo MpoeKTHPOBAHHIO, H3TOTOBJEHHIO H cOOpPKe MOHTaXHBIX (JIaHLEBBIX COeAHHEHHH CTpo-
NUJIBHBIX (epM C noscamMyu H3 IIHPOKOMNOJOYHBIX ABYTaBpoB» H «PeKomeHaauusx no c6opke QJaHUeBbIX
MOHTAXHBIX COeMHEHHH CTaJbHbLIX CTPOHTEJNbHbBIX KOHCTPYKIHH».

3. MoHTaxHble coejlMHEHHUS BBINOJHEHBl Ha BBICOKOMPOYHLIX 60JTaX, 3aBOACKHE COeAHHEHHSI — CBapHble,

CoexHHEHHS] pPAacCUHTHIBAIOTCS Ha ycuaus B ysjax (N — HopmasbHasi cuia, M — onopHBlii uarubGarouiuii
MOMEHT, Q@ — omopHas peaxiius).

OnopHele CTOMIHKH AJsi ONHpaHns 6a/noK CTPOTaHbLIMH pebGpaMH pacCYHTBHIBAIOTCS Ha OMOPHblE peak-
ILHH, yBeJHUeHHble B 1,5 pasa.

" 4. B npoekTe NPHHATH /[ABa BHAa MOHTaXKHEIX COeJHHEHHH Ha BBICOKONPOUHBIX 6OJTAX:

¢1aHLeBble, B KOTOPLIX BHICOKONPOUHble 6OJTH paGOTalOT TOJNBKO Ha pAcTsKEeHHe MPH XKeCTKHX (JiaH-
nax;

(pHUKIHOHHEIE, B KOTOPHIX CABHralollde yCHJHUSl NepefaloTcs uepe3 TPeHHe, BO3HHKalollee MO COMPHKA-
CaloUIHMCS TMJIOCKOCTSM COeAHHAEMbIX 3JeMeHTOB.

Jnst coegHHeHU NPHHSTHL:

Beicokonpounsie 6oarsl no 'OCT 22363—77 ¢ anamerpom pe3bbul d =24 mm u3 cranu mapku 40X «Ce-
aekt» 1o FTOCT 4543—71; 0,=1100 MIla (110 xrc/mm?);

raiiku no [OCT 22354—77 ¢ nuamerpom pe3n6nl d=24 MM u3 craau wMapku 35 wuaun 40 no
I'OCT 1050—74; 6,=1100 MIla (110 krc/mMmm?);

waii6sl no F'OCT 22355—77 wu3 craau mapku BCrbnc2 no F'OCT 380—71.

BricokonpouHtie GoaThl, rafiku 1 waf6bl L0MKHbBI oTBeuaTh TexHuueckum tpeboBanuam 'OCT 22356—77.
PexkoMeHayeTcs NpPOBOAHTb BXOAHOH KOHTPOJb CBOHCTB BBICOKONPOYHBIX GOJITOB, raek v wai6 (B mepBylo
ouepeilb KOHTPOJIb TBEPAOCTH).

Bce MOHTa)KHble OTBEPCTHSI NMOJA BHICOKONMPOYHblE GOJITH JOJXKHbI OBITh BLIMOJHEHbI MyTeM CBepJeHHs
anbo Ha NpeiNpHSTHH-U3rOTOBUTENE N0 KOHAYKTODAM B M3rOTOBJEHHBIX 3/eMEHTAax /M Ha aBTOMaTHYECKHX
auruax u crankax ¢ YITY, nu6o npu obuieft c60pKe KOHCTPYKLHH.

5. Bo (aHUeBHX cOeAWHEHHSX [IJs 3aMOJHEHHs 3a30POB B MOHTaXKHBIX PaMHBIX y3/ax clelyer mpH-
MEHSITb NMPOKJaAKH TOJIHHON 6—12 mM. [ToBepxHOCTb npokJsajok Heo6XoauMo TOABeprath To# xe o6pabor-
Ke, UTO M cobupaeMble u3aenus. [IpokAaiKH [MOJKHB GbITh MOJOTHAHB MO 3a3opaM. [lpuMeHeHue JBYX
NPOKJIaA0OK He. JO0ITyCcKaeTrcs,

OceBoe ycuiine HaTsiKeHHs BbICOKONMPOYHBIX GOMTOB AJsi (aaHUeBLIX coeluHenuit 2556 xH (25,6 rc;
pacuetHoe — 23 T1c¢). Iuamerp orBepcTHs mox 6oarbl 28 mm. Crnoco6 HaTskeHHs 60JTOB — MO MOMEHTY.
[ns usroroienusi ¢aanues 6ajok 1 (JaHUEB B KOJOHHAX PEKOMEHJAYeTcsl NMPHUMEHATb JHCTbl U3 CTaH
mapku 14I'2A® no TY 14—105—465—82. Ilpu 3ToM caeayer NMPUHHMAThb pacueTHOe CONPOTHBJEHHE pac-
TSOKEHHIO B HANpaBieHHH TOJNIWHKHB npokata R,=0,75[o,] =0,75-375=280 MIla (2800 xrc/cm?). Tonmuny
dyaHues caelyerT nNpUHUMAaTh HA 2—3 MM 6oJblle pacyeTHOH, TakK Kak HeoOXOAMMO YUYWTBIBATh MOC/EAYIO-
mee ¢pesepoBaHue (aHLEeB MOJHOCTbIO TOTOBBIX Y3/I0B.

JlucroBas craqap Anst GJaHUeB A0 NPHBAPKH K KOHCTPYKUHSM MAOJXKHA MOABEPraThecst YJAbTPa3BYKOBOMY
AeteKTOCKOMHYECKOMY KOHTPO./IIO Ha Ha/HYHe BHYTPEHHHX paccnoeB, 'pyObiX IUJIAKOBLIX BKJIOYEHHH H T. I
Ocratoluteecss Ha MOBEPXHOCTH MOC/]e KOHTPOJS MAC/I0 yAajaseTcs PacTBOPHTEJIEM.

KauectBo cTanu [OJXKHO yAOBJETBOPSTH CAEAYIOINM TPeGOBAHUSIM:

IpH KOHTpoJie Bcero duaHua:
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nJowaib MUHHMaJbHO y4yuThiBaemMoro gedekrta 0,5 cm?;
IJIOIaAb MaKCHMaJbHO JA0ONYCTHMOro yuurhiBaemoro gedekta 1,0 cMm?;
nonycrumas vacrora aetexros 10 M2
MHHHMAJbHO JONYCTHMOE pacCTOsHHe Mexay ledekramu 10 cM;
[IDH KOHTDOJIe PHKPOMOYHOH 30HKI (1aHua:
njouaib, MHHHUMaJbHO yuyHTbiBaeMmoro Jedexkta 0,5 cm?
nouwaAb MakcumaJsbHO gonyctumoro aedexrta 1,0 cm2;
AonycruMas vacrora aepexktos 3 M7
MaKCHMaJbHO A0NYyCTHMas AJHHA gedekTa 4 cM;
MHHHMaJIbHOe paccTosiHHe Mexay tedekramu 10 cMm.

TexHOJIOTHAA H3rOTOBJIEHHS KOHCTPYKUHA ¢ COeAHHEHHSMH Ha BHICOKOMPOYHBIX GOJATAaX AOJXKHA paspa-
6arbiBaThcsi € yyeroM obecneyeHHs MJIOTHOrO B3aHMHOrO NpPHJEraHHs JHCTOB H HeJAONYLIEHHS 3a30pOB
(myn toauiunoi 0,3 MM He jJoJXKeH NPOXOAHThb Bryy6b MeXKAy cOOpaHHHIMH JeTajasiMH Gonee yeMm Ha 10 MM).

Kaxk npaBuio, 10JKHO TNpeiycMaTpHBaThcsi (ppe3epoBaHHe TOPUOB 3JeMEHTOB Mepeji NMPHBapKoii ¢uaH-
ueB, a Npu Heo6xoauMocTH — ¢JjlaHlleB NOcJae MpPHBa PKH.

ITocranoBka wai6 nox rosoBKH 60ATOB M railku BO (JaHLUEeBBIX COe/JHHEHHAX BO Bcex CJAydasix #B-
sasercsi 06s13aTesbHOH.

ConpHKacaloouHecss NoBepXHocTH (JaHNeB J0JK Hbl 6BTh 06paboOTaHbl CTANLHBIMH LETKaMH.

BcTaBKH B NOJIKAX KOJNIOHH B MeCcTaX NPHMBIKAHHS PaMHBIX Y3JIOB [JOJKHBI M3TOTABJAHBATbLCH H3 JIHCTO-
BOH CTaJH TOH e MapKH, H3 KOTOPOH H3roroBJieHh ¢iaHIH BO (WIaHLUEBhIX COeAHHEHHAX.

6. B QpHKUHOHHBIX COEAMHEHUAX AHaMeTp OoTBepcTHs nox Goatn mpudst 27 mM. Llafi6a ycranasan-
Baercsl TOJbKO NoA raKy (ecan HaTaXeHHe G6OJITA OCYLIECTBJSIETCS BpalueHHeM railku).

OceBoe ycunue HarskeHus G6oaroB 271 kH (27,1 rc). Cnoco6 HaTsikeHus GOJTOB — No yrjay NoBOpoTa
rafiky. KoHTakTHble NOBEPXHOCTH COEJHHEHHH MOJIXK Hhl GHTb 06paboTaHbl CTaJbHRIMH LIETKAMH.

ConpoTHB/ieHHe CABHTY OAHOGOJNTOBOrO CcOEAHHeHHS Qpn NMPH OLHOH IIOCKOCTH TPEHHs, Pa3HOCTH HO-
MHHAJbLHBIX AHAMETPOB OTBepcTHH M GoaroB 3 MM, koaddunuente TpeHus 0,35 H KoadHlUHEHTe HadeXK-
HoctH 1,06 B coorBercTBHM ¢ n. 5.2.5 Hactosmero Pl pasuo: npu n=10 Qpr,=89 kH (89 tc); npu
5<<n<<9 Qpn=280 xkH (8,0 rc); npu I<n<<4 Qpn=72 kH (7,2 T¢) (n— KoanyecTBO 6ONTOB B coelH-
HEHHH).

7. Pacuer H KOHCTPYHpOBaHHe (MIaHIEBBIX PaMHbLIX y3/]0B BBIMOJNHAIOTCA MO AHAJNOTHH C pacyeToM H
KOHCTPYHpPOBaHHEM (JIaHIEBLIX COEAHHEHHIH MOSCOB CTPOMHAbHLIX (epM B COOTBETCTBHH ¢ «PyKoBoacTBOM
N0 NPOEKTHPOBAHHIO, H3TOTOBNEHHIO H COOpPKe MOHTAXKHBIX (JIaHLEBbIX COefMHEHHI CTpPONUJAbHbIX (epm ¢
nosicaMH M3 LIMPOKONOJIOYHEIX JBYTABPOB»,

ITpu pacuere (saHUEBbIX paMHBIX Y3JIOB IPHHATH CJeAYIOLlHe PeLIeHHs:

onopHble peakiun GaJkd NepefaloTCs uepe3 TOpel, ONOPHOro peGpa Ha OMOPHLIH CTOJNIHK, XKeCTKO
NPHCOEAHHEHHBIN K KOJOHHE,

MOMEHT M HOpMaJbHasi cujla uepe3 (AaHUBI M BhHICOKONpOuUHHE GOJTH B 30HAaX MNOJOK GajJKH nepe-
JaI0TCSl Ha ceyeHHe KOJIOHHHDI.

BepTHKanbHbI# YCHIUBAIOUIHI 3J€MEHT, H3TOTOBJIEHHBI M3 CTaJH TOH K€ MapKH H TOJILHHB, 4TO H
¢GaaHen Ganku, NPUCOELHHSIETCSs K BHYTPeHHeHl TpaHH NOJKH KOJOHHH B 30HE CONPHKOCHOBEHHS C ¢JaHUeM
BepxHell nosku Gajaku. OH BOCMpHHUMAET YCHIHS OT pacTArHBaHHs, paGoTas Ha pacchaoil, U nepeaaer 3TH
yCH/IHSA UYepe3 TOPH3OHTasbHble peGpa, yCTaHaB/iMBaeMble B 30He BepXHEro nosica 6ajKu, HeloCpeaCTBEHHO
Ha CTEHKY KOJIOHHBL. IIpH 3TOM yKa3aHHBIi JeMeHT BBINOJHSET PoJib (PAaHLA KOJOHHBI, a NONKA KOJOHHH
HCKJIOuaerca M3 paborbl Ha pacrsixenue. CKMMalolllee ycHJHe mepelaeTcs B 30He HHXHero nosca Gaaku
yepe3 MPOKJAAKH HENoCpeicTBEHHO Ha MNOJKY KOJOHHLI H FOPH30HTAJbHLIE pepa.

[1pu MomeHTax o6paTHOro 3Haka B 30He HHXCHEro mosica 6aJKM YyCTaHaBJWBaeTcs HeOOXOAHMOe KOJIH-
yecTBO GOJITOB H Y3eJ pelllaeTcs N0 aHAJOTHHM ¢ KpellJeHHeM BepXxHero nosca.

Has yBeJHueHHs BLICOTHl GanKn Ha ONOpe M yMeHblIeHHs ycuauii B y3je K GajJKe MOryT NpHBapH-
BaThCsl BYTHI.

8. Pacuer GpHKUHOHHBIX COeJHHEHHH Ha BBICOKONPOUHLIX 6OJITax AOJKEH OHTb BHINOJHEH B COOTBET-
creuu co CHull 11-23-81 * «Cransuble KoHcTpykuud. Hopmbl npoexktupoBanus» (cM. m. 5.2.2 Hacrosilero

PH).
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Cnpasounoe

NEPEYEHb HOPMATUBHDLIX JOKYMEHTOB, PEFJIAMEHTUPYIOIWLIHUX
NPUMEHEHHUE COEAUHEHHHN HA BbICOKOMPOUYHbBIX BOJITAX

1. CHull 11-23-81 *. Crpouresbible HopMbl H npaBuia. Hopmel npoektupoanusi. CrajbHble KOHCTPYK-
uuu. C namenednem Ne 69 ot 29.12.86 (cpok BBeaerns 01.07.87).

2. PyKoBOACTBO MO NpPOEeKTHPOBAHHIO, H3FOTOBJICHHIO H cGOpPKE MOHTaXKHbLIX (JIAHUEBhIX COeAHHEeHHH
CTPONUJIbLHBLIX (hepM ¢ nosicaMu M3 WHpOKonosouHwix gsyraspos. M.: HHHUIICK, 1982.

3. PykoBoacTBO no 1POEKTHPOBAHHIO COCAMHEHHil Ha HeCyllMX BBICOKOIPOYHbIX 6OJNTax B CTPOHUTENb-
HbIX CcTaJbHBbIX KOHCTpyKuuax. M.. IIHHHIICK, 1978.

4. TOCT 22353—77 — I'OCT 22356—77.

5. TY 14—4—1345—85. Texunueckue ycaoBusa. Boath Buicokonpounnie (ans JIpyXKOBCKOrO MeTH3-
HOro 3aBoaa).

6. CokpallieHHbIi COPTAMEHT KPeMmeXHbIX H3je/HH, NOCTaBAsdeMbIX NpelnpHATHAMH MuHuepmera
CCCP. (ITpunoxenns Ne 1 u 2 x npukaszy B/O Coto3 meraanocrpoiinuunpoekt Ne 23 ot 09.10.86).

7. PyKoBOACTBO ¥ HOPMATHBBI N0 TEXHOJOIHH 110CTAHOBKH BLICOKOMPOUYHLIX GO/ITOB B MOHTaXHbIX CO-
e]HHeHUAX MerasjokoHeTpykuu#. M.: Crpoiinanar, 1982,

8. PekoMeHialMH 110 MeXaHH3HPOBAHHBIM cnocoGaM KOHTPOJS HATSMCEHHA BBICOKONMPOUYHLIX GOJITOB,
M.. BHHUITHIICK, 1986.

9. PekomeHnauui no c6opke (piaiilleBbiXx MOHTa/KHBIX COEIHHEHHI CTaJbHbIX CTPOHTENbHBIX KOHCTPYK-
uui. M.: BHUITHUIICK, LHUHIICK, 1986.

10. PyKOBO/ACTBO 110 TE€XHOJOFHH BHINOJHEHHS H PallHOHaJbHbIM 00/1aCTsM NPHMEHEHHS MOHTaXHBIX
COe/IHHEHHI Ha BBICOKONPOYHBIX GoJTaXx ¢ BpeMeHHbIM conporusienrem 1350—1550 MITa (135—155 kre/mMm?2).
M.: BHUITHTICK, 1985.

11. OCT 36-—72—82. KOHCTPYKUHH CTPOHTE/NbHbLIE CTaJbHble, MOHTAXHblC COEHHEHHS HAa BLICOKO-
npouHblx Goartax. THnoBo#t TexHoJorHUeCKHH mpoLuecc.

12. PykoBO.CTBO M0 NpHMeHeHHIO KOMIJIEKTa HHCTPYMEHTa /s NOCTAHOBKH BbICOKONMPOYHLIX OOJITOB.
M.: BHHUHUmonraxcneucrpoii, BHUITHUIICK, 1985.

13. PekoMeHIaunH MO NPHMEHEHHI0 B CTPOHTE]bCTBE POTALHOHHOrO crnocofa MOATOTOBKH KOHTaKTHBIX
NOBEPXHOCTEl NpH NPOEKTHPOBAHWUH It BBIMOJHEHHH (PHKLHOHHBIX COEAHHEHHH CTaJbHLIX CTPOHTENbHBIX
koHcrpykuuit. M.: ITHHUHIICK, 1983.
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Pexomendyemoe

WHCTPYKUHUSA MO BXOAHOMY KOHTPOJIIO KAYECTBA
BbICOKOMPOYHBIX BOJITOB, T'AEK U WIARB

1. OBUIHE NOJIO)KEHUA

1.1. UHCcTpyKuHsS pacnpocTpaHsieTcss Ha BbLICOKONpOuHble 60JThl, Tafiky W maii6bl, M3TOTOBJEHHBIE NO
IFOCT 22353—77 —T'OCT -22356—77 n TY 14—4—1345—85: 6oaret u3 craau 40X «CeJsekT» no
IF'OCT 4543—77; rafiku u3 craau 35, 40 no TOCT 1050—74 u TOCT 10702—63, u3 craau 35X, 40X no
TOCT 4543—71; mait6w u3 craau BCrdcn2, BCtSnc2, BCt5Inc2 no TOCT 380—71, u3 craau 35, 40 no
I'OCT 1050—74 u FOCT 10702—63.

1.2. TIpu BXOAHOM KOHTpOJie MPOBEPRIOT COOTBETCTBHE KayecTBa MOCTYNMHBIUHX BBICOKONPOYHHIX 60J-
TOB, Taek H wWai6 TpeOOBaAHHAM CTaHAAPTOB C LEJbIO HCK/AIOUYEHHS BSA3KAX WJIH XPYNKHX pa3pywleHUid B ne-
PHOA MOHTa)Ka M IKCIJYaTalHH KOHCTPYKLHI.

2. OCYUECTBJIEHUE BXOJAHOTO KOHTPOJA

2.1. BXOAHOH KOHTPOJb MeXxaHHYeCKHX CBOHCTB BBICOKONPOUHbIX OOJNTOB OCYLUECTBJASIETCA MO CXeMe,
npHBeAeHHO# Ha yepTexe.

2.2. BxonHO# KOHTPOJb MeXxaHHWYeCKHX CBOHCTB raek (mo 5 mT. OT KaXKAOH NapTHH) AJS BBICOKONPOY-
HblX OONTOB OCYWIECTBJSIIOT TyTEeM H3MEpeHHs TBEp/OCTH, KOTOpas [A0JXKHA HaXOAHTbCA B MNpeneaax
241 < HB<<341.

2.3. BXORHOH KOHTPOJIb MeXaHH4YeCKHX CBOHCTB wai6 (no 5 WIT. OT KaXXA0H NapTHH) AN BLICOKO-
NPOUHLIX GOJATOB OCYUIECTBJSIOT MyTeM H3MEpeHHs TBep/IOCTH, KOTOPas NOJKHA HAXOAHThCS B mpejenax
32<<HRC<46,5.

2.4. BXOAHOIi KOHTPOJIb H3leNHH MO BHEWIHEMY BHAY NPOH3BOAUTCS Ge3 NpUMEHEHHs yBeJHUHTeNbHbIX
npu6opos.

He nonyckatores:

pPBaHUHbI H BBLIKPALIHBAHHS HA TOBEPXHOCTH pe3bG6bl, ec/H OHH 110 rayOHHe BHIXOAAT 3a npenefibl cpel-
HEero aAHaMerpa pESbiI W ecan ux obmas NMPOTAMKEH HOCTh MO AJIHHE NpeBbILIAeT YeTBEPTb BHTKA,

3ayceHLlbl HA ONOPHBLIX MNOBEPXHOCTAX TOJIOBOK GOJITOB H 3ayCeHlbl Ha rojoBkax 60JITOB, BhHIXOAsillHe
3a npeaenbl ONOPHOIT Wailm;

OTKJIOHEHHe OT NepneHAHKYJAsIPHOCTH ONOPHBIX NOBepXHOCTeH rosoBKH 60JTa H ralKu OTHOCHTENIBHO OCH
cTepXKHs Goara GoJee 1°,

[TpenenbHble OTKJAOHEHHs! pa3mepoB Wwah6 H nonvcku GopMbl H pacnoJioKeHuss NOBEPXHOCTeH, a TaKke
1IEPOXOBATOCTb M AONycKaemble JedeKTh noBepxHocru— no M'OCT 18123—82.

PekomeHiyeTcs OCHOBHOe BHHMaHHe YAeJATb ONpeneJeHHIO MPOYHOCTHBIX (TBEPAOCTb, BPeMeHHOe CO-
POTHBJIEHNHE PA3pbIBY) M MJACTHYECKHX CBOMCTB 60JTOB (OTHOCHTENbHOE YIAJHHEHHe H CYXXeHHe).

9 3akaz 1107



MopsAOK NpoBeeHHA MEXAHMYECKHX HCNHITAHWA NPu BXOAHOM KOHTPOJE KAa4YeCTBA BHCOKONPOYHHX (0ATOB

Onpedenenve HB
(no 5 wm. om kaxdoy napmuu)

/

88—CI'180'F¢ Id 99 'O

285<HBS 363 HB269 HB > 388
Lfnsn donmob ucnosnenus xa
+ Hensimanue wa Gg Hcnsimanue wa Og | Henimanve wa KCUY
(no Swm. om napmuy) (0 Swm. om napmuu) Swm. om napmov)
B < 100 Gs> 1300 KCU< G5

Oy > 107 (xomsn v odwoeo doama) 1100< Gg< 1300 (xom3 Ju 00n020 Joama) KU 0,5 [xoms Bor odwoeo Jonma)

+ Heneimanve wa 6g + Henvimanve wa 5[' + Heneimarnue ma KCU

(0 10wm. om napmuy) r”" Jwm. om napmuu) (n0 10wm.om napmyu)

\x0ms Ovt 0dnoes éa/rmq 65 >100 Y 235(40) xoms doi 0dwozo Jonma) froms dor odnozo donmay 5
— Hensimanue wa ¢
+ + (0 10wm. om nopmu) - +

< 35(40)
& 235(40) {xomy dbr ndﬁoeodwrma]

«+» — GOATH, TOAHbE K MOCTAHOBKE B KOHCTPYKUHMH, <—» -- naprus G6OATOB OPaKyeTcs; < — orHoCHTe AbKOe CyKehwe, % (no FOCT 1497—73), (40) — Aas GoaTop ucnoaHeHws XJI:
KCU — yzapHan ssiskoctb, MJx/M? (no T'OCT 9454—60): HB -- rsepaocts no Bpuneanwo (no TOCT 9012—53); ¢, — ppemennoe conporusaenne paspwsy Goaros. MITa (uo I'OCT 1759—70)
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IIPHJIO)XKEHHE 8

Cnpasounoe

ONMPENEJIEHUE NPOPUIEN PEBEP XECTKOCTH KOPOBOB rA30X010B
H NJIHH NPOJIETOB ME)XI1Y OMOPAMHU KOPOBA

Onpepenenue npoduieit pebep KecTKOCTH KOPOGOB ra3oxoi0B H ra30BO3AYXONpPOBOACB MPSIMOYroJib-
HOTO ceYeHHsl, a TaKxe [JHH NPOJeTOB NMPOH3BOAUTCA no Tabn. 1, cocTaBleHHOH Ha OCHOBAHHH pe3yJibTa-
TOB [NPOYHOCTHOrC pacuera KopoGo #a EC 3BM no cmeuuansHoit nporpamme (paspaboruuk — HIIO
LIKTH).

I'eoMeTpHuecKHe XapaKTEPHCTHKH pebep KeCTKOCTH npHBeleHb B Ta6J. 2.

Has onpenenenus npoduis pe6pa H AMHHB npoJera no Taba. 1 Heo6XoAHMO:

BbI6paTh COOTBETCTBYIOILYIO YacThb TAGJIHIEI B 3aBHCHMOCTH OT BEJHYHHBI AaBJEHHS H TOJNLIHHE JIHCTA
%ogo6a (rabauua cocrasaena s aasaenudt 100, 300, 500 u 700 krc/mM? u TomuuH Jucra ob6wuBkH 0,2 H

0 cM);

B 3aBHCHMOCTM OT HaHMEHBLIEro pa3Mepa cCeueHHd Kopo(’)a B ¥ BeaWuYWHBb OTHOLUEHHS €ro K 60Jib-
memy pasmepy A (B/A) BbibpaTh COOTBETCTBYIOULYIO rpady TabJaHLbI,

B 3aBHCHMOCTH OT TeMmnepatyphl cpelbl B kopobe 6 (°C) u paccrosiHust Mexiy NMOAKPeJIAIOIHMH peb-
pamu L (M) ompelgenuth HoMep (no ta6a. 2) nmpodHJas noakpenJsiiouero peépa (B 4YHCAHTeJde) W AJHHY
nposiera MeXAy ABYMsi omopaMH Kopo6a (B 3HaMeHaTeJe).

Tak, Hanpumep, aas KopoGa ceueHueM 4,4X5,6 M npu gasaenun 100 krc/m2, TonwuHe o6wuku 0,2 cM,
temnepatype cpean 100°C u paccrositiiu MeXAy pe6pamu 1,5 M MOAKPENJsOUIUM PeGPOM MOXKET CAYHHThL
)éPOJIOK67.5>< 7,6X0,6 (npoduap 5 no taba. 2), a ANUHA npoJera Mex1y onopamH Kopo6a JoJMKHa OHTb He
osee 6 M.

g*



Tabauya 1
Ta6anua npoduaeii nonepednnx peGep KECTKOCTH ¥ AJAHH NPOJETOB

Dasaensie 100 krc/m?, Toawuua aucra 0,2 cm

B/A npu B=1,0+12 M B/A npu B=14+18 M B/A npu B=2,0+22 M B/A npn B=24-+-26 M B/A npu B=28-+-3,0 M
0, °C L~
0,5/0,6[0,7[0,8|0,9]1,0{0,5/0,6{0,7]0,8[0,9{0,1|0,5[0,6|0,7]0,8}0,9/1,0{0,510,6/0,7(0,8{0,9|1,0(0,5}0,6(0,7{0,8{0,9] 1.0
2 ULy 3 a2 2 | 15 3|32t 11 6| 4f3 3|3 |3)6|5)5|4]4] 4
0 12|74 15|T6|T6(16] 9 | O |TT|12|12f12| 7| 9|9 fjirjinjii|lé6 |8l 9j{toj0|10|6 |7 717 (7|7
22ttt (4822 L] 16]4]3 2 26|54 31336654144
100 2| B ||| 3|0 T|(B|B || |3 || olw|s |7 |3 |0|0|0s || 7| 7|77
sl b4 3321|643 :312|2|6(|5|4|3|3|3[7]6(6]|5]|5]35
200 15 T BB |16l | S|l |B3|B|@B| 7|3 |0l 7|7I3lw0|l|T0|35|8| 77|77
32221144133 22|64 (4312266414144 7|6]6]|5|5]|S5
300 MWW || T || ||| T | 0|7 | B9 ||| 7| 7|89 | 9|9 |5 |7 |7|7|7|7T
3ol |14 433l 2]|6|4f4]|4+|3|3|6[6]5]|+|]4]+][8]6|6{5]|5]5
400 ||| ||| 9|5 | ||| El T ||| T T ||| T T T T T
I podoasxcenue taba. 1
B/A npu B=32+3,6 u B/A npu B=3,8+4,0 M B/A npu B=4,2+46 M B/A npu B=48+-5/4 M B/A npu B=5,6-6,0 m
0, °C L, - .
0,5/0,6/0,7]0.8/0,9|1,0]0,5/0,6/0,7, o,xlo,gll,o 0,5l06[0,7]0,8 o,9l|,0 0,5{0,6/0,7/0,8{0,9/1,0{0,5{0,6(0,7/0,8/0,9] 1,0
O |6 45 4 44|66 655157765559 7(6|55|5|987/656]|56
0 6 |67 |7|7|7|5|6|6|6|6|6{5]|5|6|6|6|6|4|5|5 (55|54 4{3]|35|35]|7F
78 |6 |5 5 s 1|66 55 5 s|7)6 5|5 5/|90|8)7|6|6|6|9 9)s 7
100 5|16 |7|7|7T|7|35|6({6|6|6|6|7|5|6 6|6|6|4|FT|5|5|5 |54 |7 7|7 |77
200 T8 1615|557 66|55 5 8|7 7|6 6|6 9 8|7/6)6|6|ejels|7l7|7
20 15 56| 7| 7| 77|35 |6|6|6|6]|6 |+ |35 |35 |55 F|T|3|5 (35|57 |5|535| 35
: TS 8| a || |85 55|88 716161619887 7 7]10|9(8|7T|7]7
300 516177 |7 | 7|53 6(6|6|3|3|35|35|(3|3|7|313135|3135|317!35 (35355
400 S|716(5|5 5|8 7 7 66 6|9)s 8|7 7 7)9\8 8|7 7 7|10|9i8|7|7]7
5{(6] 7| 7| 7| 7|5|%|6|5|6|6|2|5]|3 S5l T 5|51 5515|3415 351 5

89 'O

88—C1'I€0%2 Xd



Hasaenne 100 «krc/M? toaumuua aucra 0,5 cM

ITpodoamenue raba. 1

B/A npn B=1,0-12 M

B/A mpu B=14+-18 M

B/A npu B=2,0=-22 M

B/A npu B=2,4=2,6 M

B/A npu B=28-+-30 M

8, °C L
0,5/0,6/0,7]0,8].0,91,0(0,5/0,6]|0,7{0,8]{0,9]1,0|0,5{0,6{0,7]{0.8{0,9|1,0]0,5|0,6(0,7|0,8/0,9|1,0/0,5{0,6/0,7{0,8}0,9|1,0
2 s s 22 115 3321165313133} 6]5]5)4]4]4
0 D {Ta|{B|T6|{6|T16|9 |9 |TT|{T|TZ|2| 7|9 |9 || |TT|{6 ({9 |T0|T0|To| 6|7 |77 |77
' N

22t |43 2)2t1|1ter4|3]3[2/2|615141313|31716}5 4|44
t00 ||| 6|63 |10 2|33 13| % |||l 0|s | T |3|T0|0|T0l6| 8|7 |71 7|7
%0 22|21l af3 (321 |ife6fay3|3]2|2|6|5]4|313|3|7|6|6]|5|5]|5
0 L5 2|13\ 376|166 (8 |T0|TT|13| B3| 7 | || T || |7 |7 |3 10| 0|10|5|8 7|7 7|7
300 O T U 2 . U D DR - U D D I U D O D U L L B O Tt8186151515
i@ i |dim|ol ot |njulz(sigluin|{nl7zi7|(sl9l9o i o5 |7 {77177
400 Blz|212|1|i|4]|4|8(3(2|2|6 144|413 (3(6/6|5|4(41418/6(6(5(5]5
M3 {1 |1a|Tej 9l 9 (|12t 7 (%139 {9{ 9|91 7|7 : s{9l9t9 5|7 7V71 717
ITpodBoancenue taba. 1
B/A npu B=3,2+-36 m B/A npu B=38+-40 ™ B/A npu B=42-46 M B/A npu B=4,8+-54 M B/A npu B=5,6=6,0 M

8, °C L w
0,5/0,6(0,7(0,8(0,911,0/0,5{0,6{0,7(0,8}{0,9{1,0]0,5[0,6{0,7]0,8/0,9/1,0(0,5/0,6}0,7(0,8{0,9|1,0{0,5(0,6[0,7{0,8]0,9{1,0
T8 (54|44l 7| 616|515 |5 |81 716|855 |1519|2|8|8 |8 |5 |88171616]F6
0 5|3 7| 7| 7| 7|56 8|8|6|6 || 3|56 6|6 7|35 |5|5|5|3]|2|7|3]|F|35|5
100 T8 6|5 |5 |57 6]6 )5 5 5 s )7 |6]5)5)5]9 8 )7/6|6]6|9)9]|8)7)7]/7
516 | 717|717/ 5!6l6|6|6|6|a|[5|6!6(6!l6|al4d4|5]|5|s5|514| 4] 4|4({4]| 4
. | *F|6|6|5]|5|5f(7|6|6|5|5/5)9]|7|7|6|6{619|8|7|6|6|6]|10/0|8|7]7/7
200 1,5 516 |7 7151 6] 6] 6! 661121555 5|5+ 45| 5|5]|5,;91 41515535
0 78|65 fs 5|77 6|5 5 5|9 8 7|6 616|098 8|77 TI0|09|8]7|T}7
30 518 | 7|7 7135151818l 5! 5|93 3513|315 17|55 (5135 |3 T |51 5|35 5
400 8l7l6|5|5|sls8|7(7l6je6f6|lo|8lsi7i7 (7|98 |8 {777 |10|9|8{7]|7]7
5|16 ! 7| 7| 717! 51l6l6|6(6|6|4|5|5|5|5|514|5|5|515{5|3[2|5|5|5]|5

88—S1'180'F2 YId
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Nasaenue 300 krc/m?, Tonmuna ancra 0,2 cm

I1podorxcenue Taba. 1

B/A npu B=1,0+12 m B/A npu B=14=+18 M B/A npn B=2,0+22 m B/A npu B=24-+26 M B/A npu B=28-+-3,0 m
0, °C L w :
0,5/0.6/0,710,8l0,9[1,0]0,5/0,6{0,7[0,8l0,9[1,0/0,5/0,6]0,7]/0,8(0,911,0/0,5/0,6]0,7}0,8/0,9/1,0{0,5(0,6{0,7[0,8{0,9] 1,0
43 i2 2|1 h6)ajala| |76 4|41 \i7/6|6|4fa|4]|8|7|6)4 4[4
0 0|77 | 74|56 |16l 8 |To|To|TolT2|T2{ 6 8|9 |T0|T1{11|{ 6|7 |B[O]|9|9{5{6]|8(7| 7|7
43 et fjrlel6lalatr 765 |4a|2|2]|8|l6|6|5|515|8|7|7[4]|s]4
100 ||| B|E|6| T |3 |(T0|T0|B|1B|6 | T | |W0|10|T0|5 (7|3 |99 |9|5|5|8(7|7|7
15
43321 |1 |6]|6|4js |1 |1 |7}6|5|4|212]|8|6|6|5|5|5[817[7i5|5]35
200 || BB |T6|5 |3 ||| BB |6 |3 |9 |0 0|05 |7 |3|9|9| 3|5 |6|7| 7|77
4|3 (313 11|66 4 4)2)2/7|6|6|5|22|8|7/65|5|5|9|8|7]|5]|5]5
300 M| BB || T@ ||| ||| 7 (88| 9 ||| 6|7|8|9|9 9|56 |7|7|7|7
43|38 3 1| 116|544 2|28 65533876555 98|7)5]|5]|3
400 1,25 WiB|BIB| | E|T|9 0|2 e|(3 |3 | 9|39 |F5|s|7|ol9 |9 |T|35I5 | 7| 7|7
Ipodorxenue Taba. 1
B/A npu B=32=36 M B/A npu B=38+4,0 m B/A npu B=42-+-46 m B/A npu B=4,8+54 M B/A npu B=5,6--6,0 M
9, °C L M
0,5/0,6/0,7(0,8 0,9‘1,0 0,5 0,6[0,7 0,8/0,9[1,0{0,5/0,6/0,7{0,8/0,9[1,0]0,5/0,6}0,7]{0,8[0,9]1,0[0,5|0,6(0,7]0,8]0,9] 1,0
8 8 7|44 4|8 |8]|7)5)5]5)9)9)8i5|5|5|109|8|5|5/5|10j0|9|6f6]|s6
0 S5 | 7| T TS 6|6 ||| | 7|5 |5 |s|s 3|7 |5 |3 |53 |3|7 3|35 |53
9|8 |75 |5|5|8|8 |85 5|5 900|855 5)0j0]lol6le|slufojelr|7|z
100 T38| 7| 7|7|3|5|6||8|6|T| 7|5 |60 |6|3|4|4|5|5|3|3|3|a|7|7|7T
15
O|S| 7 5|55 |9 |8 8 |5]5 5 10)9)8 6|6 6|l0)9o)6|6|6 uitofo)7}7)7
200 T8 |8 | 7| 7|7 5166|663 |F|3|T|35|5|3|F|7|5|5|313|3|7T|35|35| 5
9f8|8|5|5 )59 |8 8)5]5 510098 6f6|6fi0it09]7|7 7 ujw0iw0l7|7]|7
300 1|16 6| 7|7 | 7| Fl5|6|6|6|]6|3]5|5|5|35|5| 42|25 |(5|353|3|4{5|35|5
S|8|8|5 |5 (59|98 66]|6]1019y9)7 7]710j10(9)7 7|7 |1[1010f7]7 7
400 R et o Bl Bl 2l vl vl -l s - N el vl - -l -l el vl e -l -l e e e e - -l -

Ro)
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Jlasaenne 300 xrc/m?, voawuHa aucra 0,5 cm

Mpodoaxcenue raba. 1

B/A npu B=1,0+-12 M

B/A npu B=14=-18 M

B/A npu B=2,0+22 M

BJA npu B=24+26 u

B/A npu B=28+30m

6, °C L, m -

0,5/0,610,710,8 0,911,0 0,5|0,6 0.7 O,8|0,9| 1,0/0,5/0,6 0,7|0,8|0,9|1,0; 0,5/0,6{0,7/0,8[0,9] 1,0{0,5]/0,6[/0,7}0,8{0,9] 1,0
¢ |32f2)1f1f6|5 afaf1)1i7)6|5f4af1 1 |7/6|6 4|4 |4|8]7/6]|¢ 4]4
0 ||| BT 3|l || TiTeT|m| el 7|39 |9 9|5 |T|B|7T|{7]|7
413 2 2 1 |1 |6)6 4|41 1)7 66|42 2|8/6|6|5|5/5|8]7 7 4|4)4
100 T2 T 5|66 |8 |To|T0|B|1B|E|(3|T0|T0|T0({T0| 35| 7|5 9|93 |5{6|6| 7|77
13 [3 2| 1|1 1616)4f4)1)1]7 6|6)4f2|2|8)6|6|5/5|581717/5|5]|5
200 15 | B|WBIB|B|B |3 |3 |T0|T|B|B|s|3 |00 TT|TT| 5|73 9|9|9|F|s|7|7|7]|7
4i33|3]1]1 6 |4|4f2f217/6|6|5|2|2|8[7/615[5|5|9|8|7]|5]|5][5
300 WWT?WWWTTTOWWTTTTTTWWT7ET?TT567_7 7
Slay3|3jrfry6j6i1s544y21218161615}3(3|8}7)616)6}619i(8181515135
400 N 2B BT ||| |0 022|539 2|99 |3|6|7|5|3|3|F|F|5|7|7|7
N podornmenue raba. 1
B/A npu B=32+36 m B/A npu B=3,8=-40 m B/A npn B=42-:-46 m B/A npu B=4,8+54 M B/A npu B=5,6+6,0 m

0, °C L M _
0,510,6/0,7/0,810,9/1,0/0,5]0,6/0,7/0,8/0,9{1,0[0,5]0,6|0,7]0,8{0,9|1,0{0,5]0,6]0,7/0,8/0,9]1,0]0,5!/0,6{0,7/0,810,9| 1,0
|0 |8 |7 efs|a|o]|s|r|s|s]s|olo|s|s]sls]w|sls|s]s]|sluls]ols]s]s
0 41 5|6 7| 7|7 118|75 6| 6| 6|4|4|5]6|6|6|3|2|5|{5|3515|3(a]FT|515]3
100 o8| 7|55 598|855 5(9)9 8|5|5|5|l0)9|9|6|616|1l10}9)|7|7])7
4|5 |6 |7 7| 7|11|5]|6]|6|6|]6|+|+|[5]|6|6]6|3|4|4|5|5|351 3| 3|F|7F17|4
200 AP N DT A U 0 0 0 O T Rl N O S N O O B TN O AN TN R RO BT Wl B
; 4 6 1 7| 7({7|4|5|6|6}|6|6|3|4|5]|5|5[5|3|4|3|515|5|3]3|7!515]35
300 S8 (8|55 |5 0 8 f8)5)5 5 10f9 )86 6610|0977 7 u)ji0ji0)7 7|7
41616 |7]7|714|5|6|6|66({3|5|5|5|5|5|2{4|FT|5|5|5 3|3 ({2555
- S |98 |5 |5 5 9 098|666 010|097 77 1f101017 7|7 |1il0lt0)7 (7] 7
41516 | 7| 7|7 |4|4|5]|6|6]6]{3|2|4{5|35]5|7|3!1|5|5|5|3|3|3|5|5]73

88—<¢1'180'v2 YId

|VANe



Rasaenwe 500 krc/m?, ToauuHa aucra 0,2 cM

I1podoasicenue taba. 1

B/A nps B=1,0=-12 M

B/A npu B=14+18 M

B/A npu B=2,0+-22 M

B/A npu B=24+-26 M

B/A npn B=2,8-+3,0 u

0, °C L, M
0,510,6/0,7]0,8/0,9!1,0]0,5/0,6}0,7{0,8|0,9|1,0{0,5(0,6{0,7|0,8{0,9]1,0{0,5(0,6/0,7]0,8]/0,9}1,0[0,5/0,6]0,7{0,8]0,9] 1,0
44|33 1)1 f6|6 |54 1| 1}8|616|5 1|1 |8 7]6/6|6]|6|98]|8)4]|4}f 3
0 Tl |T4(Ta|T6| 6| 8|9 lTo|T0| 12|26 |8 |9 |T0o|1T |11 |6 | 7|81 9|99 5]|6|6|7|7 |7
5143813 1| 11616 5|5 1|1 |8])6|6|5)2)2|8|7(7|6/6|6|9|8|8|4][4)4
100 ||| 7|l B3| % |03 B|e ||| 7799|9555 7| 7|7
15 —
544311 |6([6|5]5 |11 |8|7|6|6[2]2|8|8]7[6]6/6|9[8|[8|5]5]5
200 |23 |®|(w| 3|3 |0|T|(B|w3|5 |7 |0 9| (|57 |9 |5|9|3|s|s|7|7|7T
5 4 43|11tz )6)s)5)2)2 8 7|6)6|2]2)9|8|7/6|6|6/9|8|8|s5/|5|5
300 NN N A R O A R R N N 7195|9915 |85 |7T| 717
54133 1 |1]6f6|5|4)2 2186|6533 87 |6/6/6|6|9/8|8[5|5]/5s
400 0,75 (| Bm|w| s |glo ||| 91935777735 || 7|77
Npodoaxenue raba. 1
B/A npu B=3,2+-36 B/A npn B=38+4,0 M B/A npu B=4,2+-46 M B/A npr B=48+54 M B/A npu B=5,6+6,0 m
0, °C L, M —
0,5/0,6/0,7{0,3/0,9/1,0{0,5|0,6{0,7]0,8}0.9|1,0]0,5{0,6]/0,7]0,8}0,9|1,0{0,5]0,6/0,7|0,8}0,9(1,0/0,5{0,6]/0,7/0,8}0,9] 1,0
|88 a4l iofots|5]5)5/1019)9]5]|5|5 nfwfols|s|s|njwi0lel6|6
0 §1 516|717 7{4(5|6|6|6]|6|F|T{5!l6|B|(6|3| 71 7|3|F3|31313|7|3!35|F
o Sl || s s |08 |8 5 5 5)i0410}9 6|5 |5 1|10/ 66|6|10f10\i0)7 |77
100 4|56 | 7| 77135t 5|6|6|6|6|a |2 5!/6!%!6 T T F || 23T || T
1.5
200 SS9 |8 5 o5 fe )08 5 515 10f10)9 6 6|6 ufofo)6]|6|6|1wli0f7|7]7
4|5 |6 7| 7| 7| +|5|6|6|616|3|2|F|5153(5|3|F|T|35|35|13512|3l72!35135| 5
300 Jojo 8 5|5 5ft0)0)9)5i5)5 10/10]9)6|6)6|nfojilr|7f7]winlo|7 7|7
4165|677 |7t4|5|5|6|6|6|3|[4[5|5|5|513[F{4|5l5|35|3|3|T|35|5]|35
400 075 D228 |66 6f1oj0f9 7|7 7 1|10110|7 7|7 ufl0|10/ 7|77
7 415|677 17| 44|51 6|66} 3[24]4!3|313!13|3 1215|531 31313|3517351 3
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DNaBaenune 500 xrc/m?, Toammuua aucra 0,5 cm

[podoaxenue raba. 1

B/A npu B=1,0-12 ™

B/A npu B=1,4-+-18 m

B/A npu B=2,0-22

B/A npu B=24--26 m

B/A npu B=28+-30 M

0, °C L, v
0,5}0,6{0,7{0,8]0,911,010,5]|0,6}0,7|0,8}0,9}1,0}0,5}0,6{0,710,8{0,9}1,0]0,5/0,6}0,7]0,8/0,9]1,0]0,5[0,6{0,7]0,8{0,9} 1,0
Ala)3f3|1[t)j6f6|5 14| [(1}18)1616 514481 716]6]66]9|8(8]4]4]4
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Naenenune 700 krc/m?, Toamuna ancra 0,2 cm

[1podoawenue raba. |

B/A npu B=1,0+12 ™

B/A npu B=14=-18 M

B/A npu B=2,0+-22 ™M

B/A npu B=24+-26 ™

B/A npn B=28-=-3,0 m

0, °C L ™
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Nasachne 700 krc/m?, Toammuna ancta 0,5 cM

Mpodosrmenue Taba. 1

B/A npu B=1,0+-12 &

B/A npn B=14+-18 M

B/A npu B=2,0+-22 ™

B/A npu B=2,4+26 M

B/A npu B=28+30 m

6, °C L, v -
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C.76 P 24.031.15—88

Tabauya 2
TeomeTpHUECKHE XAPAKTEPHCTUKH cedeHHiI peGep KecTKOCTH
IeoMeTpHyeckHe XapakTEPHCTHKH *
IMpodunw noakpenasio- |lHaumenosanue npoduas Howumep
mero pe6pa pebpa npoduns Pa3Mepnl, cM F W I
| 5,0%0,5 2,5 2,08 5,2
TTomoca
l IroCT 103—76
U EU— 2 7,0<0,6 4,2 4,9 17.1
| 3 5%5X0,5 48 7,88 11,2
y
| rofoK 4 6,3X6,3%0,6 7.98 15,2 27,1
) FOCT 8509—86
5 7,5%7,6%0,6 8,78 22,6 46,6
6 10X 4,6 10,9 34,8 174
‘: LWsennep 7 12X5,2 13,3 50,6 304
FOCT 824072 8 16X6.4 18,1 934 747
9 20X 7,6 23,4 152 1520
10 24%11,5 34,8 289 3410
IByTaBsp
TOCT 8239--72
—e 11 30%13,6 46,5 472 7080

* I — uioumaaAb cCeveHwus,

cM?;

W — HanGoNbIIHA MOMEHT CONPOTHBJACHHR CEUCHHH, CM3;

] — AanGonbUINH MOMEHT WHEDILHH CeYeHHNA, CM*.
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HH®OPMAUHOHHDLIE IAHHDIE

1. PABPABOTAH Hayuno-nponssoactsennoiM 06beAHHEHHEM O HCCaeno-
BAHHI0 M NPOEKTHPOBAHHIO IHEPreTHYECKOTO 0Gopynosatun um. H. H. Moa-
syxvosa (HNO UKTH)

2, HCNNOJIHUTEJIH
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CCCP or 27.12.88 N2 BA-002-1/14029
4. PABPABOTAH snepsuie
5. CCbIJIOYHDbBIE HOPMATUBHO-TEXHUYECKHE NOKYMEHTbGI

O6o3navenne HT]l, Ha KoTophlfi Howmep nynkra, noanmynkra, nepesuciacHus,
NaHa cehlJiKa IPHJIOKEHHS

rocCTt 380—71 2.1; npuioxenue 1; npunoxenue 5 n. 4;
npusoxenne 7, n. 1.1

roCT 105074 2.1; npunoxeuwe 1, npunoxenne 5, n. 4
npujaoxKenune 7, m. 1.1

I'OCT 1759—70 Ipunoxenne 7, n. 2.1, veprex

IroCT 1497—73 IMpunoxerne 7, n. 2.1, ueprex

FOCT 2246—70 Ipuaoxenne 1

I'OCT 4543—71 IIpunoxenne 5, n. 4; npusoxenne 7, n. 1.1
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IOCT 1812382 [Mpunoxenne 7, n, 274

roCT 19281—73 2.1

FOCT 19282—73 2.1

T'OCT 2235377 5.1.3; npuioxenne 5, n. 5, npuaoxeunue 6,
n. 4, npuaoxense 7, m 1.1

TOCT 22354—77 5.1.3; npunoxenne 5, m. 4; npuaoxcHue 6,
1. 4; npuioxenue 7, n. 1.1

I'OCT 2235577 5.1.3; npusoxkenne 5, 1. 4, upuiaoxenue 6,
n. 4; npunoxenne 7, n. 1.1
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nue 6, m. 4, npuaoxenue 7, n. 1.1

OCT 36—72—82 Mpuaoxenude 6, m. 11

OCT 108.030.30—79 1.3; npuioxenne 5, n. 2

OCT 108.031.107—78 3.1

OCT 108.275.22—78 1.4

OCT 108.275.23—78 1.4

OCT 108.275.101—78 1.4

OCT 108.275.102—78 1.4

OCT 108.864.101—78 1.4

OCT 108,866.101—78 1.4

PTM 108.031.09—83 3.2, 522 6.1

PTM 108.031.108—78 8.1

PTM 108.031.114—85 6.1

Pl 24.030.142—88 1.2; 2.1; 2.2

PJ1 24.031.16—88 — PJI 24.031.21--88 1.4

TY 14—4—1345—85 l5.11.3; npuioxenue 6, 1n. 5, npuioxenue 7,
n 1.

TY 14—105—465—82 55.1; 5.5.2; npuwioxkenue 5, n. 5

CHull 11-23-81 % 3.7, 5.3; npuaoxenne 3, nn. 13.1, 23.1; nps-
Aoxende 5, n. 8; npanoxkenne 6, m. 1

CHull 111-18-75 5.1.3; npuaoxenne 5, n. 2
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