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® Foccrpoin Poccnn, FYIN LN, 1997



CTpOUTeNMHBIE HOPMS! U NPABKNS CHull 2.03.0985

HacToALLME HOPMb! PacNPOCTPaHAIOTCA HA NPOeKTH-
pOBaHMe 8COeCTOLEMEHTHDBIX KOHCTPYKUMA.

1. OBUWMNE NONOXEHNA

1.1.AcbecTouemenTHbie KOHCTPYKUKW cheayeT npo-
exTUpOoBaTL 8 BUAE

NUCTOB BONHUCTLIX (nNpodunupoBaKHsLiX) KU nnoc-
KUX;

NANT U NaHenen KapKacHsiX;

NNUT K NaHenen beckapkKacHbIX (TpexcnomHeix), B
TOM Yucne ¢ obpamneHnem No KOHTYpPY,

obonovek cBOAYATHIX BONHKUCTOro NnoPunA,

NAWT ¥ naHenel 3KCTPY3UOHHBLIX' MHOMoNycToT-
HbIX;

3NEMEHTOB NOTrOHAXHbLIX 3IKCTPY3NOHHLIX' (wsen-
nepoB, NANT NOAOKOHHLIX ¥ AP )

Tunst acbeCTOUEMEHTHLIX KOHCTPYKUUNA U UX Ha3Ha-
HEeHUE ANR Pa3NNNHLIX vacTei 3A3HUKU U COOPYIKEeHUMN
npusefeHbt B8 CNPasoNHOM NprUnoxexsnn 1

1.2. KOHCTPYKUUM AOMKHLI NPOEKTUPOBAETLHCR C Yue-
TOM MX 33BOACKOr0O N3roTOBNEHUA

1.3. Pacuetr acbecTouemeHTHbIX KOHCTPYKUUA AON-
»er yaosneTsopATe Tpebosanunam CT CIB 38476

1.4. AcbecToueMeHTHbIe KOHCTPYKUUU CneayeTt pac-
CYMTLIBATE NO Hecyuien cnocobHocT (npeaenbHbIM
COCTORHUAM Nepsor rpynnei} ¥ nNo aedopmMaunam
{(npeaenbHbIM COCTORKNAM BTOPOW rpynnbl) .

1.5. AcbecToueMeHTHbIe KOHCTPYKU#UMU Cneayer npo-
eKTUPOBAaTL C YYETOM Harpy3oxK ¥ BO3AGUCTBUIA, Aen-
CTBYIOUX APU IKCNNyaTauny, TPAKCNOPTUPOBAHUM W
MOHTaX<e

1.6. BennunHy HarpysoxK v B803AeNCTBUA U UX cove-
TaHUR cneayeT NpuUHUMaATL B cooTsercTsun ¢ Tpebo-
savuamu CHull 2.01.07-85.

1.7. AcbecTouemMeHTHble KapKacHbie, BeCKapKacHb!e
M IKCTPY3INOHHbLIE NAWMTHE U NaHenn Heobxoanmo pac-
CYUTHIBATL HA TEMNEpPaTypHbie U BAAKHOCTHbIE BO3-
AGUCTBUR.

1.8. Npn npoekTUpoBaHUK acBECTOUEMEHTHBLIX KOH-
CTPYKUUA, IKCNNYATPYEMbIX B YCNOBMAX arpeccvs-
HbIX Cpef, CneayeT NPeayCMaTPUBATL 3auUTy uUX w
INEMENHTOB KPENNeHnA K HeCyweMy KapKacy 31aH1R OT

! Moa IKCTPYIUOHNBIMN NNAUTEMH, NBHENAMM ¢ INEMENTEMM
NOAPAIYMEBBIOTCA MNAMTHI, NBNENV N INEMEHTLI, UIroT8BNM-
BSEMbIE NO IKCTPYSHOHHOW TEXHONOTUN

AcGECTOUSMEHTHEIS KOHCTPY KitUMK

B3amen
CH 265-77

KOPPO3MY B
CHull 2.03.11-85.

1.9. NauTel ¥ NaHenn KapKacHble U IKCTPY3UOHHBIE
CneayetT NPUMEHATb NpPU TemnepaType Harpesa WX
nosepxHocT He bonee 80 °C.

1.10. Manver ¥ nanenn GeckapkacHble cneayer npu-
MEeHARTL NpW TemMnepaTtype BHyTpPeHHEN NOBEPXHOCTW
KOHCTPYKuUun He bonee 30°C u npu Temneparype
HapyXHON NOBEPXKHOCTU KOHCTPYKUUKU He 6onee 80 °C.

1.11. CsoboaHo nexawme nNNOCKUE ¥ BONHUCTHIE

AKCTL! CNEAYET NPUMEHATL NPU Temneparype He Sonee
100°C

COOTBETCTBUN ¢  TpebOBaHUAMMW

2 MATEPUANMDI

2.1. inr acbecToueMeHTHbIX KOHCTPYKUUI cheayer
NPUMEHATL NNOCKWE NPECCOBaHHbLIE U HeNPeccoBaHHbIE,
a TaKXXe BONHUCTbIe acbecTouemeHTHbIE NIACTSI.

22. Ana obwKMBOK NAKUT U naHenei Heobxoaumo
MCNOMNbL30B8aTe acbecTouemMeH THbIE AUCTL!

2.3. AinA KapKacoB NNWT U NaHenen cneayery npume-
HATL AepeBAHHbIE, acbetcTonemMeHTHbIe, MeTannnYecKue
unn Kene3oberToHHble 3nNemMeHTbl, ANA obpamMneHun
HbecKapKacHbiX NNUT K nNaHenen — aepeBAHHuIE, haHep-
Hbie, acbecToueMeHTHbIE UNU METaNNUYECKUE 3NEeMEHTbI.

24 [inn nant v naHenen KapKacHbIX W 3IKCTPY-
3UOHHbBIX HEOOXOANMO MCNONL3OBATL MUHEPANOBaTHLIN
WNU CTEKNOBATHLIWN YTENNUTENDL HA CUHTETUNECKOM CBA-
3YIOWEM, 3 TaKXXe NPU Hanuiun TeXHUKO-3KOHOMUYEC-
KUX ODOCHOBaHWW ApYIMe Tennou3oNAUMOHHbLIE MaTe-
pUansi.

2.5 AAnAa nnur ¥ nasdene 6ecKapKacHbiX, B8 TOM
yucne ¢ obpamnesnemM NO KOHTYpy, B Kayecrse 3anon-
HUTENA cneayeT NPUMEHATL NEHONNACTLI, TUNL!I KOTO-
pbiX NPUBEACHD! B CNPABOYHOM NPUNOXKEHUU 2.

2.6. CoeaHeHnR acbecToueMeHTHbIX OBWKUBOK C
acbecToueMeHTHLIM KapKacom u obpamneHnem Heob-
XOAUMO BLINONHATL H3 3NOKCUAHLIX KAEAX, pacuer-
Hble XapPaKTepUCTUKN KOTOPbLIX npuseaeHbl B CNpPaBOM-
HOM NPUNOKEHNU 3

2.7. Coepnrenne acbecToueMeHTHbIX OBLWIMBOK C Ae-
peBAHHLIM KapKacoM v obpamnernem cneayer BbIinon-
HATE HA OUWUHKOBAKHLIX LWYPYNaX, OLUHKOBaAHHbLIX
CTaNbHbIX FBO3ARX, ANIOMUHMEBLIX IBO3AAX WMNM NPO-
bunax

2 8 Coennnenuvie acbectouemMeHTHbIX OOLUMBOK C Me-
TannUuYecKMM KapkKacomMm u obpamnenmnmem HeobBxoaumo
BbINONHATHL H3 BUHTaX, 3aKNnenKkax unu Bonrax

Cpox
sBegeNnn

Y reopaeHst
Bueces: NOCTEHORNEHNEM
UHUNCK um. B A. Kyuspenxo

occtpon CCCP

B ASHCTENG
1 ausapn 1986 r.

Foccrpon CCCP
ot 22 vionn 1985 r N* 121

Hi30anue opuyuansroe



Crp. 2 CHull 2.03.09-85

2.9. CoeanHeHme obWwMBOK ¢ neHonnacTom B bec-
KapKaCHbIX NAUTaX U NaHenRX cneayeT NPoU3BOAUTL Ha

MOKCUAHBLIX MNKU Kay4yKOBBIX KMIEAX C PacYETHbIMK
CONPOTUBNEHUARMU KNEEBLIX COEAUWHEHUN CABUTY He

MeHee PACUETHLIX CONPOTUBNEHUK NEHONNACTOB CABUTY

2.10. Matepuans! gnA acbeCToueMEeHTHbIX KOHCTPYK-
UWA ADNXKHL! YAOBNETBOPRTL TPEOOBaHUAM AenCTBYIO-
WUX rocyAapCTBeHHbIX CTAHAAPTOB M  TeXHUWYeCKUX
YCNOBUHA.

3 PACHETHbLIE XAPAKTEPNCTUKU MATEPUANOB

3.1. PacyeTHble CONpPOTUBAGHUA NUCTOBOTO acbecTo-
ueMeHTa cneayer npuHumate no tabn. 1, akcTpysmou-
Horo acbectouemeHta — no tabn 3.

Mpn onpeaeneHn pPacueTHLIX CONPOTUBNEGHMA NUC-
TOBOTO acbecTtouemeHta nNo 1abn. 1 BenninHy Bpemen-
HOro conpoTusnedun (npeaena npouHocTu) acbecro-
yemernTa u3rnby cneayer APUHKUMATE 0 rOCYA3PCT-
BEHHbIM CTAaHAAPTaM MNAN TEXHUYECKUM YCNOBMAM, NpK
3TOM BeNUYNHY BPEMEHHOro conpoTusneHna acbecro-
HeMEeHTa NAOCKUX NUCTOB HEeoOXoAUMO YMHOXKaTb Ha
xoadppnuvenT 0,9.

3.2. PacyeTHble conpoTuBneHuA acbecTtouemeHTa
cneayer yMHOXaTL Ha chaeaywwune KOIPDULUNEHTDH)
yCnoBuii paboTo!

3) AnA acbGeTouemMeHTHLIX KOHCTPYKUWH, NpOBEpRe-
MbiIX Ha BO3AEUCTBHE NOCTORHHLIX, BPEMEHHLIX ANKU-
TeNbHLIX W KPATKOBPEMEHHbLIX HArPy3OK, — Ha KO-

shhuumeHT 7, , paBHLIN:

roe O — HOpMAasbHble HaNPAXXEHUA OT AGHMCTBUA NO-
CTOAHHDBIX, BPEMEHHbLIX ANUTENbHLIX U KPaT-
KOBpPEMEHHbIX Harpysox;

0, — HOpManeHble HaNPRXEHUA OT AGNCTBUR NO-
CTOAHHbLIX ¥ BPEMEHHBLIX ANUTENLHLIX HArpy-
30K;

6) ANR KOHCTPYKUWUWA, HAXOARUWMXCA B YCAOBWURX
atmocthepHOro YBR®KHEHUA (NOABEPXKEeHHbLIX AEWCT-
BMI0 KANENLHOW Bharu) ¥ B NOMEUIEHUAX C MOKPbHIM
WNK  BRAOXHBIM  POXMMOM, NPUHUMEEMbBIM N0
CHull 11-3-79, npuv 3aumMTe HapyXHbLIX NOBEpPXHOLTEN
KOHCTPYKUWA BRaroHenpoHnUaemMbIMu NOKPLITURMW —
Ha xo3bhduument 7, = 0,9; npu oTCcyrCTBAM 3aUWUTDHI
ANR KOHCTPYKUWUWA w3 nucToBOro acbectouemeHta -
Ha 7, = 0,8, ANA' KOHCTPYKUUA U3 IKCTPY3UMOHHOTO
ac6ectouemeHTa — Ha 7,, = 0,65;

B) AnA ac6eCTOUEMEHTHLIX KOHCTPYKUWA, HaXOAR-
WUXCA B YCNOBWAX ANMTENLHOTO AENCTBUA TemMnepa-
Typbt cBblwe 40 °C, - Ha koahdmuuent 7, = 0,85.

3.3. Moaynu ynpyroctu v casura nucrosoro acbec-
TOUEMEHTa CneayeT NPUHMMAaTL nNo Tabn. 2, aKCTPY3UON-
Horo acbectouemeHta — no 1abn. 4.

3.4. Mogynu ynpyrocty n casura acbecrtouemen-
Ta ANA KOHCTIPYKUMK, NpOBEPREMbLIX Ha AenCTBUE TONDL-
KO NOCTORHHLIX W BPEMEHHbIX ANUTENbHbLIX Harpy-
30K (6e3 yuera KpaTKOBpPEeMEHHbIX HArpysok), cne-
AYeT YMHOXaTe Ha kKo3dduuunest ycnosun paboTte)
7g = 0,65

3.5. KoabpuumreHt nonepeuHod gedopmaummu v
acbectouemeHTa cneayeTt NPpUHUMaTL pasHbiM 0,2.

3.6. KoahduuuneHt remneparypHoro numeirtHoro pac-

WwHupeHUR acbecTtouemeHTa a cCneayer NPUHMMATs NO
7a6n. 5.

3.7. BnaXXHOCTHbIE OTHOCMTENbLHBLIE NUHelHbIe Ae-

dopMaLun NUCTOBOrO U 3KCTPYIUOHHOrO acBecToue-
MEHTOB € Ccneayer onpeaenATeL NO YepT 1, NP 3TOM 3Ha-

YeHUR € , NonyyeHHbie NO rpadmKy, cneayer yMHOXAaTh
Ha xkoadpuumnent K, npuHUMaeMbiii AnA NUCTOBOrO
HENPECCOBAHHOIO U 3IKCTPY3IUOHHOIO achecTouemMeHTos
Ha noprnaHauemeHte pasHeiM 1,0, ANR npeccoBavHOro
acOectouementa — 0,7, AnA 3KCTPYIUOHHOrO aABTO-
KnasHoro acbecrouementa — 0,6

Npu onpeaenednu € ann acbecTouemenTa, 3auLmuLeH-
HOTO OT YBNDKHEHWA, 3HaYEHUR €, NONy4YeHHble Mo
rpagpnky, HeobXOAUMO YMHOXaTb AONONHUTENBHO Ha
«oahhuunens 0,75.
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B8ARNMOCTHER OTHOCHTENALHEAR NHHETIHEN AODOPMOUMAC, %
-
-

Mepy 1 3aBMCMMOCTS BNREXKOCTHLIX OTHOCMTENLHMIX AWHEW-
Hboix aedhopmauniz € nucrosoro 7 n aKCTpysnoHHoro 2 acbecro-
UEMEHTOB OT UX BRBXHOCTH W

3.8. PacueTHbie XapaKTepucTMKy NeHONNacYoB cne-
Ayer npuHuMaTe, No Tabn. 1 cnpssouxoro Mpuno-

WEeHUA 2.

PacueTHble CONPOTUBNEHMA, MOAYINW YNPYTrocTH
M CABUIra NEHONNAaCTOB, HAXOAAWMXCA B YCNOBURX
ANMTENBHOrO AEUCTBUA PABHLIX TOMNEPaTyp, caeayer
YMHOXaTs Ha koathduunent ycnosun pabortet 7,, npm-
BeleHHbLIN B Tabn. 2 CNPABOYHOTro NPUNOKEHNRA 2.

3.9. PacveTtHtoie CONPOTHMBAGHUA KneeBbiX COeaunHe-
HUM achecrollemMeHTa ¢ acGecToUEeMeHTOM Ha 3NOKCUA-
HbIX KAERX X MOAYNN CRABUIE INOKCHAKLIX Knees cne-

Ayer npuHuMaTe No vabn. 1 1 2 cnpasouHoOro npunoxe-

HUR 3.

PacueTHble XapaKTepUCTUKK KneeBbix COAUHEHWH W
KneeB Npu AIEUCTBUM NOBLILEHHLIX Temnepatyp cneay-
eT YMHOXaTb Ha Ko3PPuuueHTs! ycnosuir paboro)
Y. NPUBEAEHHbIE B8 TAON. 3 CNPaBoYHOro NPURoXKEHUR 3
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Crp. 4 CHul 2.03.0985

Tabnuuya 3

PacueTHbie CONPOTUBNEHNA IKCTPYINOHHOro achecrouemenra
Bua HaNPANERHOro COCTOARMA O6osHaveHue | Npu BpemerHOM conporuenedun {(npeaene npourocTn) usrnby, MNa (xrc/cm

acBecrouemeHTa

Visrmb 8 HanpaBnexmm  KOHM-
CTPY KUWMK

NPOAONLHOM 11 {110} 12 (120) 14 (140} 17 (170)
NONEPONHOM 7 {70} 1.5 {(75) 8.5 {85} 12 {120)

2)

PacTAXenne ocesoe 8 Hanpasne-
HAU KOHCTPYKUMUK

NPOAONBHOM 5.5 (55) 6 (60} 7 (70) 9 {90) 10 (100)
NoNepeYHoMm 3.8 (38) 4,2 {42) 4,7 (47) 6 (60) 6.7 (67)

Cwatue ocesoe B NPOAONLHOM ¢ 21 (210} 23 {230) 25 (250) 27 {270) 30 (300)
NONEPEYHOM HENPAANEHNAX KOH-
CTPYKUNI

Cpes nonepeéx naNOCKOCTH H3- 4,8 (48)

PYXHON FPIHNN KOHCTPY KLiUN

Tabnwuwuyua 4

Moaynu ynpyrocru M CABUra IKCTPY3INOHHOro acOecToOUeMEHTE NPDYU BPEMEHHOM

XapakrepncrnKa 0O603raueHne conpoTuBnesnn (npeaene npovHocrtu) nsruby, MNa (krc/cm®)

Moayns ynpyrocrw 0,09 (0,9} 0,11 {1,1) 0,13 (1,3) 0,14 (1,4} 0,15 (1,5}

Moayns casura 0.41 (4,1) 0,50 {5,0) 0,59 (5,9) 0.64 {6,4) 0,68 (6.8}

gk i vl

Tabnuwua 5 a) anA obWMBOK KapKacHbIX U BecKapKacHbIX UNK
NOMOK 3KCTPYINOHHBIX NNUT U NaHenen

3xauenne O 105, oc™# . NPN 8NAM-

Temneparyps, °C HOCTHK acBecTouementTaW , % o<R T {1)
0 n Huxe 2 6) anA KapKaca pebep KapKaCHbIX UK IKCTPY3INOH-
Beiwe O 1,1 HbIX NAKXT WU NaHenewn

0,<R . (3)
T <R ., (4)

4 PACYET 3NIEMEHTOB wo e
ACEECTOUEMEHTHbBIX KOHCTPY KUMWiA R, (5)
A PACYET SNNEMEHTOB g, & ch, {6)

ACBEECTOUEMEHTHbBLIX KOHCTPYKUUW
NO NPEAENbHLIM COCTORHUAM 8) ANR 3anONHUTENA GecKapKacHuIX NaHenen
NEPBOU PYNML!

Ths < Rps. (7)

PACMET UITUBAEMDBLIX INEMEHTOB

4 1 NpoBepKy nNPOYHOCTM 3INnemMeHTOB acbecrtoue- r} anA KneessbiX COSAUHEHUN OBLIMBOK C KapKacoMm
MEHTHbIX KOHCTPYKUWUK ClieAyeT BbLINONHATH UCXOAR U3
yCNOBMA Tos & R, (8)



a) ANA NNOCKHX 1 BONHUCTLIX NUCTOB
0 < R m : (g)

o< R,,,. (10)

rae R, , —pacyeTtHbie COMNPOTUBNEHMA  MaTepuana

R, R, o6wnsok u3rnby, pacTAaxeHunto u CxaTuio,
npuHuMmaemMmsole anAa  acbectouemeHntTa nNo

rabn. 1n 3,
R, . — pacveTHsle CONPOTMBNEHWA CABUrY 3anon-

P o
HUTENA OeCKapKacHbIX NNUT NaHenew,

npUHUMaeMbie ANA neHonnacTos no rabn 1
CNPABONHOTO NPUNOXKEHUA 2,

R, — pacYeTHbie CONPOTUBNEHUA CABWUTY Knee-
BOFrO COEAWHEHVMA ODWMBOK C KapKacom
MNY  3aNONHUTENeM, nNpPUHUMaemMble ANRA
3NOKCUAHBIX Knees no Tabn. 1 cnpasovu-
HOro NPUNOXKEHNA 3.

B dopmynax (1) - {10) wanpAXeHwR o v T ABARA-
JOTCA CYMMAapHbIMM  HANPAXEHHAMWU OT AEACTBUR
Harpy3oK v BO3AeNCTBUK U NX CONETaHNUMN.

4.2. HanpAxeHMA B 3NeMEHTax KapKacHbIX NAUT K
naseneit (yept 2) cneapyet onpeaenAts NO hopMynam

8 obwnBKax HapyHbiX 7 ¥ BHYTpEeRHUX 2 .

MYE,
,=05(1-p8) —mM8M8M8 (11)
m(E,I, +Eg]2)

MYE,
¢, =05 (1-8) —mMmMm8Mm8m ™ (12)
m(E,Il + Eg]g)
8 KapkKace*
MY
0,=05(1+p) —, (13)
Iw
S
-rw=—-9—-f—-, (14)
Lb

8 KNeesbiX COCANHEHUAX ODLUIMBOK C KapKacoOM

A
T =-——-g£- (15)

Iy b,

B dopmynax (11) — (15).

B — xoapduuueHT, onpeaensemsin no ¢op-
myne (19);

m — xo3bhbuumneHT, yuuTLIBAIOWMA pacnpeae-
neHne ycunum Mexay Kapkacom m obwms-
KaM¥n U onpeaennAemMbin no nn. 4.6 n 4.7,

Y — pacCTORHME OT HEATPaNnLHOM OCK KOH-
CTPYXKuun, NONOKEeHUe KOTOpoWU onpepe-
NARETCA C YyNeTOM NOAATANBOCTU COeauHe-
HUA no n. 4.4, A0 paccmaTpuBaeMoro
BONOKHa,

Iy,1,, — MOMEHTbHI MHEPUUU NONEPEHHOTO CEHEeHUR

S, obumeox 7 u 2 N CTaTUMECKUIA MOMEHT
CABUTaeMOMN 4acTH NONEPEYHOro CceveHuA

CHxN 2.03.0985Crp. b

KOHCTPYKUVM, BbLINMCAAREMbIE C Y4YeTOM
yKa3aHnu n. 4.3, OTHOCUTENbHO HelTpans-
HOWX OCHU, NONOXeHMe KOTOPOM onpeaens-
eTfcAnon. 4.4;

Iw — MOMEHT WHEpUMM NONEPEYHOTO CevMeHWR
KapKaca OTHOCUMTENbHO HEeNTpansHOW Ocw,
NONoOXeHne KOTOPOHM oOnpeaensercR o
n 4.4,

I, — npuBepeHHbA (K Matepuany kapkaca)
MOMEHT MHEpUMK CeMeHUR KOHCTPYKUMMU,
onpeaenAaemMbiv no popmyne

E E
111"' 2

Ew Ew

I=1,+m* ( L), (16)

b. — pacyeTHaR wWUpMHA KneeBbiX WBOB, MPW-
Humaeman pasHor 0,5 cymmapHon wnpu-
Hb! WBOB.

1 S,
bl b] 2 bl

- . —_— . o - T 0 m s R A = R - ek 4 wm . - e o — -

| oI TR A e

b | Y

4 5,

Yepr 2 MNonepeurHoe ceveHue KapKaCHON NAKUTSHY

1,2 — acbecToueMeHTHbie OBWMBKKM, I — 3INEMEHTHLI KapKaca
nNNUTLI, 4 — YTENNNTEND

4.3. Npn pacuere KapKacHbIX NNMT ¥ NaHenen cneay-
eT yuMThiBaTbh YacTh NNOWAAN NONEPEUHOro ceyennna ob-
WHMBOK, NPUHKUMER UX WNMPUHY B KOKAYIO CTOPOHY OT
BepTUKanbHOW ocn pebpa Kapkaca (cm. uepr. 2)
pPaBHOMW.

ANA CKaTbiX OOWNBOK

b =184, (17)

rpe 6 — ToNUWHa CKaTon OBLLIKB KK,

ANA PacTARYTbIX obwmusok b =250,(rae 6§ — Ton-
UWMHA PacTAHYTOW OGWMBKW), HO He 6onee NONOBMHbLL
PacCTOAHUA MeXAY pebpamu Kapkaca.

4.4. (lpn pacuete KAPKaACHLIX MNUT U NaHened NONGC-
EHKEe HEMTPANLHON OCY CeuYeHMR KOHCTPYKUMKU C yve-
TOM NOAATAMBOCTU COeAUHEHMK ODLIMBOK C KapKacoM

cnepyet onpeaenAaTts no opmyne

E S . +m(E,S, +E,8,)
) . (18)
E"‘,{qw"'m(ElAl +E2A2)

rae S, — cTatniecKne MOMEHTb! obumeok 7 n 2 mn
S,, §,, KapKaca, onpepenAembie C y4eTOM yKa-
3asuin N. 4 3 OTHOCUTENBHO NPONIBONBHON

ocH}
Ay, A;, — nnouwlaay nonepevHbIX cedeHnin obLMBOK
A 1 n 2, onpeaenAemMbie ¢ yNETOM YK338HMA

W
n. 4 3, n nhowaAL Kapkaca,
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4.5. Npu pacuere KapKacHbiX NNUT U NaHenen Koad-
chuumenT 0 cneayer onpeaenrTe no dpopmyne

E —-m?* (E,], +E,1,)
Ew]w*'m! (E1I1 +Eglz’

4.6. Npy pacvete KapKacHbIX NNKUT U nNarenein Ko3d-
duumeHT M NpU KneeBoM coeanHeHMMH acbecTouemerT-
HbIX OBWKMBOK ¢ ac6ecTOUEMEHTHBIM KapKacOM Cneay-
eT onpeAennTL No hopmyne

Gc
m= 1,41 \/—————-——- (20)
G.+G

rae G, — Moaynb CABUIra Knea, NPUHMMAaEMsIi ANRA
INOKCHAHLIX KneeB No Tabn 2 cnpasow-
HOrO NPUNOXKEHUA 3,
G — moaynb cABUra Matepuana O6LIMBOK NANT
U NaHenen, nNpuHMMaembin AnA acbecTo-
uemMeHTa no tabn 2.

4.7. Npn pacveTe KapKacHbIX NNUT U NaHenen Koad-
duuneHT M npn coeanHernn oOWNBOK C KapKacom C
NOMOULLIO METANMMECKNX 3nNemMeHToB (LLypynoB, BHH-
T0B, BONTOB AN 33KNENOK) cneayer onpeaenaTs No

dopmyne

2 (Mc — Mp) (S} +53) K
newo (2b,, +8, +5,) I

. (21)

rae M-, —n3rnGaloupte MOMEHTbI B HaYaNbHOM B #
Mp woreunom C cevennnx (npu My 2> Mg)

PacCCMaTPUBABMOTO YN3CTKa C OAHO3HaM-
HON INOPON NONEPLYHBIX CUAN:

S? , s‘,’ — npuBefieHHble (K wmarepuany Kapkaca)
cTaTMYECKHEe MOMEHTb! obumsok 7 u 2,
BhiYUCNACMbBIE C YHETOM yKa3zaHuii n. 4.3,
OTHOCUTENBHO HEMTPaNbHON OCHU, NONOXKe-
HUue KOTOPOWU onpeaenneTcR no cdhopmyne
(24) ;

N — Ko3adpdunerT, onpeaennemMbli no yepr. 3

B 3aBUCMMOCTM OT AUBMETPa 3NeMeHTa
coeanHeHun d;

K,, — xoadxbuuveHT, npuHuMmaembiiA ana ane-

MEHTOB COeAVIHeHKA 13 CTanu pasKeim 1,0,

U3 anioMUKUAR — pasHoiMm 1,1,
n. — YACNO NPUHNMBEMbIX CPe30B 3NeMeHTOoB

COCAMHEHNA B KaOKAOM tUBE Ha paccmar-
PBaEMOM YHaCTKe C OAHO3H3aYHOW 3M0-
PO# NONEPEeYHbIX CUN;

Yo — Yron nNOBOPOTa KapKaca KOHCTPYKUWUM,
onpeaenAembin 6e3 yuera obuwMBOK, Ha
pPacCMaTPUBaeMOM YNACTKe B MecTe Aein-
CTBMAR MUHUMANLHOrO MOMEHTA:

lf — npuBeAeHHLIA (K Marepumany Kapkaca)
MOMEHT VHEpUUN CevMeHMA KOHCTPYKUWMH,
B8bIYMCNAEMbIK OTHOCUTENBHO HEUTPaND-
HOW OCHM, NONOXEeHuEe KOTOPOWU ONpeaAenn-
eTcA no dopmyne (24).

Mpyu pacuere cB0BOAHO ONEPTHIX KAPKACHLIX NAKT
¥ NaHenerm Ha fiecTBne pPaBHOMEPHO pacnpeaeneHHON
Harpysku kKo3dohuumedy m caeayer onpeaenats nNo

¢opmyne

6(ST +S2E ] nK,,
nd(2h, , +8, +83) 1}

. (22)

rae N, — YACNO CPE30B 3NEMEHTOB COBAMHEHWA B
KOKAOM WBe H8 NONOBKHE NPONeTa.
[pu 3TOM cneayeT BLINONHATL TpebosanuAa n. 4.8.
4.8. Noabop ceweHuA KapKacHbIX NAUT U NaHene#
cneayer NpPow3soOAuUTL M3 YCNOBMA NPUONUKEeHUA 3Ha-
HEHWUA M K 3HAYEHUIO My, onpeaenfaeMoMy no dopmyne

E
my = 0,4 —-——“31-‘-‘"——-—-. (23)

Elll '|'E;Ig

Mpun pacuere KapKacHLIX NMT U naHenen Ko3adpPpuim-
eHY M cneayer NPpUHUMATE ecnhu M> My — PABHLIM

Mo, ecnnum < Mo — paBHbIM M.

4.9. Npu pacuere KapKacHbIX NNAT U NaHenen nNono-
WMEHUE HENTPaNnLHON OCHU CEeMEHUR KOHCTPYyKumu 6e3
yueTta NoA3aTNRUBOCTU CoefiuHeHnn OBLWINBOK C KApKacoM

Heob6xoaumo onpeaenATs No dopmyne

E +ES, +E,8;
o=~ T T 24)

d, cm

Uepr 3 Tpaduk anr onpeaenesnn koadpdwuumuerTa 7 AnR NANY
¥ Nanenen ¢ AepeefAHHbLIM T, anIoMuKNEsbIM 2 ¥ CTansHbIM I
KapKacaM¥



4.10. Pacuer 3nemenTa coeanHeHnn oBLLUMBOK ¢ Kap-
KacoOM CneayeT NPOU3IBOAUTL U3 YCNOBUA

’"Sr WC "'"MB’

<T, (25)
5/,n,

rae T, onpeaenrerca no gpopmynam (62), (64) — (66).

4.11. PacueT nnuT n naxenen Ha aepeBAHHLIX KapKa-
cax npu coeaMHeHnu OBWIMBOK C KapKacoMm Liypyna-
MK CReayeT NPOM3IBOANTLC YYeTOM paboTel OBLIMBOK,
IPM  coeanHeHuN oBUMBOK C KapKacOM OLMHKOBaH-
HMMM CTaNbHLIMK TBO3ARMM MNK  aNIOMUHMEBLIMMW
reo3aAamm n npodpunamn — 6e3 ysera paborb! oOWNBOK.

4.12. HanpAXXeHA B 3INeMeHTaX IKCTPYSUMOHHbLIX
NANT ¥ nadenel (uepr. 4) cneayer onpeAenATsL

MY

B NONnKax 0= : (26)
IK,,

B peGpax Ty = ——Q-—.S;-— , (27)
W,

rae 1, S — MOMeEHT nHepunyu CeYeHnA M CTaTUYECKUM
MOMEHT CABUIraeMOWN NacT¥ CeYeHUR KOH-
CTPDYKUUU OTHOCHUTENbHO HEATPANLHOW
ocH;
K; — xoadpduumnenTt, NpuHAMaemsid ANR NAKT U
naveneid Bbicoton ot 60 ao 140 mm pas-
HeiMm 1, Beicotou or 160 fo 180 mm —~
pasHbim 0.8.

b,

N LA Ay T . MASUYCS P TRT W S W AT ﬂ'i.‘riu""";

{
+ 24 S 4 o, .

5,
Yepr 4 NonepeyHos cevexne 3IKCTPYIMOHKOR nanenu
1, 2 — nonku navenn, J — pebpd navenn: 4 — yrennurens

4.13. HanprxxeHuR B InemMeHTax 6GecKapKacHbIX NAUT
u naxenei (yepr. 5) cneayer onpeaenfTh:
B obwmueKax:

MY
0, =—, (28)

0y = ——, (29)

B 3anonwnuTéne
20
Tpg = — e, (30)
(2’!0 +0; +035) bp

rae I — npuBeaenHbIn (K matepuany obwmexu 1)
MOMEHT MHEPUUM CEuBHMA KOHCTPYKUUM,
onpeaennemsin 6e3 yuera 3anonHuTenn W

obpamnennn.

CHuN 2.03.09-85 Crp. 7

AT Te o060 616 0.0 8 9 8 08 o e gy
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» & - r
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- ——
- - - - . . om

Yepr 5 NMonepeuroe cevenne GeckapkacHoi navenn c obpamne-
HUEM

I, 2— schecTouemenTHbie OGwHBKKN, I — 3nements oSpamne-

HUR nanenu, 4 — sanonuntent (neHonnact); 5 — Kneesoit wWos

4.14. HanprxxeHnA 8 BONHKUCTLIX acBeCTOUEMEHTHDIX
ANCTax, YNOXKEHHbIX B KPOBNAX ¥ HacTUAaX NO OQHO-
MNU ABYXNPONETHOW CXeMe, cneayer ONpeAenATs NP
ACUCTBUN.

PaBHOMEPHO PpacnpefeneHHoOn Harpyskun -— no
cdopmyne
M
g = : (31)
K, W,

COCPEAOTOUYEHHON HArpy3Ku, NPUNOKeHHOU K rpeb-
Hi0 moboit u3 cpeglux BonK, — no popmyne

PC
g = - (32)
T K, Wy

rae C — kosdbduuvent, onpeaennemoi no yeprt. 6

a I
B 33BUCVMOCTV OT — W
z I

| — war sonHL! ¥ NPoner BONHKUCTOrO
nucta, Iy I; — MOMEHTbI uHepuwu BON-

HUCTOrO ¥ NAOCKOro NMCTOB Ha eanHMUY
WMPUHDLI) ; ANA NUCTOB, ONTMPAOWMXCA NO
ABYXNponeTHoW cxeme, KoahdpwuneHt C
cneayer ymHoxate Ha 0,9;

Ty — KOIPUUMEBHT ycnosuih paboTel, Npusn-
MaeMbii NpU NPpUMeHeHnn NUCTOB B KPOB-
NAX B CNRyvae OTCYTCTBMA 4epAaAAYHOro
nepexpuiTua paBHbiMm 0,75, B oCcTanbHbIX
cnyvaAx — 1;

{rne a,

%
2
=

TR

Yepr. 6 Mpacduk ann onpeaenennn xosppuyuerta C
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K, —~ xoahduumeHrt, onpeaenfnemelit no yepr 7
(rae & » h; — TonwmMHa nNuCTa M BbICOTA
BONHLI NUCTA) ;

Wi — MOMEHT CONPOTUBNEHNUA CEYEHUA BONHNUC-
TOro acbecrTouemMeHTHOro nUCTa OTHOCH-

TeNeHO HEeUTPanLHOW OCKH, ONpeAenfReMbIn
no dopmyne (33) nnn (34).

K,

|L
®
III‘L
T ¥
TRee
0 S

T
- P -
0.6 Il....-: b Ht:a o
v
||||||||||||||||||||I |||Illlllm
15 20 25

Yepr. 7. Mpacdux ann onpenenennn KodhPpuunenta K,

35 h/é

4.15. MomeHT CONPOTHMBNGHMR BOMHUCTOr0 nNUCTa
W cneayer onpeaenAaTts npu pacvere:

Ha PABHOMEPHO PACNPEAGNEHHYIO HarpysKy — no
dhopmyne

Ha COCPLAOTOMEHHYIO HArpy3Ky — no dopMmyne

W
Wy, = —, (34)
a

0,038 | (2+2,6 ) (hy, +8)° —
hk+8

rpe WO =

— (@ —2,68) (hy — )
h +0 |

(35)

n — YMUCNRoO BONH B UCTE.

PACUYET 3NEMEHTOB HA TEMNEPATYPHDIE
W BNAXHOCTHbLIE BOIAEACTBUR

4.16. Mpn pacyere ac6eCTOUEMBHTHBIX KOHCTPYKUUA
TeMNepaTypHbie U BNOKHOCTHLIC BO3AGHCTBUA Cneayer
OTHOCUTH K KPaTKOBPEMEKHbLIM BOSAOMCTBUAM.

4.17. HanpAxxeHA B8 3nemMeHTax OAHONPONETHbIX
CBOBOAHO ONEPTLIX KapKAaCHbIX MMT U naHeneih ¢
ABYMA ODWIMBKEMU, 3 TAKIKE IKCTPYINOHHLIX NMNUT W
faHenen OT TeMnNepaTtypHbiX MAU BNAKHOCTHLIX BO3-
AGACTBUN cnegyer onpenenate No GopMynam:

B HapyXHbix 7 v BHyTpeHHux 2 obwmskax (non-
Kax)

N MY®

E A, " E I

o, =E,; { - €1) ; {36)

N MY?

EAr  Ely

8 Kapkace (pe6Gpax) CO CTOPOHbLI HapyXHbix T v
BHYTpeHHux 2 obwmsok (nonok)
— € wl) : (38)

N MY°
%1 =E¢,
— ewz) , (39)

04 =Ez (

—€9 ) ; (37)

EA B

. N MY°
1 - -
W2 W(E“,Ar E“,]or

rfae

N=¢,E\A, + €,E; 43 +05 (€, +€,,)) E A, ; (40

M=eES - 6ES; +05 (€,,0; +
+ szag) E&)Awhw ‘ (41).
E.A, +E, A
A, =A,+— ‘E =, (42)

73

Y? — pacCTOAKWE OT HENTPaNbHOK OCH KOH-
CTPYKUMK, NONOXeHWe KOTOpoWu onpeae-
nAeTcA 6e3 ywetra NOAATIMBOCTHA coeanHe-
unii no dopmyne (24), ao paccmarpusae-
MOT O BONOKHA:

6,, 0, — xoachdmuuenTsl,  onpeaenAemMbie no
yeptT. 8 B 3aBUCUMOCTH OT 3HBYEHWUR
2'!1 + 83

2h, + 6,

rpe hy, h, — paccTORHUE OT HEeUTpamd-

HOA OCU A0 cepefvHbl 0b-

wusoK (nonok) 7 u 2°;

€, €, — TEMNEPaTypHble UNY BNROKHOCTHLIE OTHO-
CUTeNbHbIe nuudeiiHbie Aedopmauvu 00-
wusok (nonox) 7 n 2, onpeaenAemsie

no dopmynam (43), (44) v no n. 4.19;

0.4 BEERPE=

0.3 BV <SRN
lﬂ.l.

o | LT 1 -

15 25 35 45 5

~0.1 40 E 0B AN N

LT
HEEEREEEE

~05 HEEREREREN
BEEERREREE

Y HREREEEREN

UYeptr 8 Mpaduk ana onpenenexwna Koddduuuentos 6, n 6,



€10 €coz — TEMMNEPATYPHLIE OTHOCUTENbHBIE NHHEN-
Hble aechopMaunn KpaiHuxX BONOKOH Kap-
Kaca, npuMbiKaloumx K obwuBkam
(nonkam) 7 n 2, onpeaenAembie no ¢Gop-
mynam (45) u (46).

4.18. Mpu pacyere OrpaXKABOWKX KOHCTPYKUUHM
OTANAUBAEMbLIX 3aHMA B CTAAMM 3IKCANYRTAUUU KA
TeMnepaTypHblie BO3AEACTBMAR HOPMETHMBRbIE 3HAYBHUA
€,€ NE €.,, CNEAYET ONpeAenATL N0 POPMYNam:

w1’
€, =, Aty , (43)
€, = 0y AL, (44)
€, =, AN, (43)
€or = % At , (46)
rae Aty=1lyy oc =10 : (47)
Aty = tiw ic — 1o ; (48)

Qy, 02, — KOPDUUMEHTLI TEMMEPaATYPHOro nuHewn-

@,, HOro PacCWHPEHUA MaTepuana HapyXHbix

7T n sHyTpeHHnx 2 obwwmeoK (Nonok) #

xapkaca (pebep), npuHumaemMsie gnr ac-
6ecTouemexta no 7abn. 5;

tew lec — CPEAHECYTOUHbIE TEeMNEpaTypb! Hapyx:-

HOrO B803AyXa 8 Tennoe I,y W XONOAHOE

l.c BPEMR rOA8, NPUHKAMAEMbIE B COOTBET-

creun ¢ TpeGosawnAamu CHuM 2.01.07-85:

¢ — TemMnepatyps! BHYTPEHHEro BO3Ayxa no-

MellleHwir B8 Tennoe I, M XonoaHoe

', BPEMA [OA3, nNpUHUMEEMbIE NO

FOCT 12.1.005-76 wunun no crpowutens-
HOMY 33aHUIC HA OCHOBAHWUK TEXHONOIU-
YeCKMUX peLIeHni;
fo — TEMNEpatTypa, NpU KOTOPOU NPOUCXOANT
M3roTOBNEHME KOHCTPYKUMH, MNpUHUMae-
man pasHoi 17 °C.
fipu pacuetre NAKUT NOKPLITUA HE COMETaHWe Harpy-
30K, BKNOYaOLIee CritlrOBYIO Harpy3sKy U Temneparyp-
Hble BO3AEMCTBMA, Benuunky Af; cneayeT NpUHUMAaTLH
pasHon munyc 17 °C.
Mpy onpeaeneHu PaCHeTHLIX IHAYEHUI €1, €, W €.01°

€., OPMaTHBHbIE BENU4MHb! At, n At,;, nonyyeHHble

no dopmynam (47) wn (48), ymHOXaOT Ha Ko3dhdu-
UMEHT HaAEMHOCTH NO Harpy3ake 7, = 1

4

w,

{

4.19. Npu pacuete KOHCTPYKUWKA Ha BNAXKHOCTHbLIE
BO3AGHUCTBMR HOPMATUBHLIZ 3HAYEHUR BNAKHOCTHbLIX
nuHeHbIx aeopmauuit obwmnBok (nonok) €; u €
cneayey onpeaenATs ANA acbecrouementa non 3.7 B
33BUCMMOCTN OT 3HauYeHu! HavanbHoW Wy ¥ KOHeYyHOM

W; snaxHocTv Matepuana.

3navyenve W, ana acbectouemMeHta cnepyer npuHuU-
MaTb

ANA NUCTOBOro — paBHbIM 8 % No macce;
ANA 3IKCTPY3IUOHHOro — pasHbiMm 3,5 % no macce

3Havennn W, ana acbGecrouemeHta Heobxoanmo
onpeaennTL No Tabn. 6.

CHnll 2.03.09-85 Cvp. 8

Tabnuuyas 6

IJnemMeHTe NuTetl Bua snNHOCTHOrOl 3HaueHne KOMHeu-
MIN NSHONW SO3ACUCTBUA HONU BNAKHOCTH

acGecrouemenTa
Wi

HapyxHaa obuwmns{ Bosaywxoe yenaw-| Coorsercrayioutee
k8 (nonka) HeHKre SHAYGHMIO YMax

BosaywhHoe ssicy-| CoorBercreyiowee
WHUBBHHNE swavenmo Vrmn

YBnaxveHne Ko | PasHoe H’m

o ax
NeNbHON BNBIrow

Brytpennraobwue4 Bosaywxoe yenax- | Cooreercrayowee
xa {nonka) HEeHMEe wnu  Beicy- | anavenno Pwn
\WHBAHUE

O6o3navenun, npunnarsie e rtabn 6

Wi — koHexnan BnaxHocTs acbecrouemenrta, coorser-
CTBYIOUIBA ABHHOMY 3IHAYECHMIO OTHOCWUTENLHOWN
BNRaXHOCTH BO3AYXE8 ¢ M ONpeAGNAeMsA no
yepT 9,

Crax Prrun — MBKCUMANGHEA U MUHUMANLHEA CPEAHEMECA'-
" H8R OTHOCUTENbLHEBA BABKHOCTL HAPYXKHOro
B03AYXAa, onpenennbuaﬂ no CHull 2 01.01-82,

Wiax — MBKCHMENLHAR BNRAXKHOCTL BcGecTonemenTa, NPK-

HMUMAOMBR ANR NUCTOBONro acOBCTOIOMENTS paB-
HOM 19 %, ANA IKCTPYINONHOTO 3COBCTOUBMENT
— 20%,

— OTHOCHUTENHHAR BNAKHOCTL BOSAYXE B NoMewle-
HUM spannn, npurumaeman no FOCT 12 1 005—-76
MNK¥ 710 CTPOUTENLHLIM 33RAHUAM HE OCHOBAHWUN
TEXHONOMrMYLCKMX PeLLUeHUN

Ywn

T
EEE
T
EEE
T =
ydail
[

Braxmocrs Matepxanma W, % no macce

0 20 40 60 80 100

Orsocarenuman BnaxuHocts soanyxa P, %

Yept 9. 3asncumocTe BnaxHocT W nuctoBoro 7 n axcrpyn-
OHROIro <2 achbecTOUEMENTOB OT OTHOCMTENbHOW BNAXHOCTH

BO3AYyXa8 Y

(lpn onpepeneHnun pPacueTHLIX 3IHAYGHUW BAKHOCT-
HbiX AePOpPMaAUUN X HOPMABTUBHbLIE BENUYMHLI CReaYyeT
YMHOXaTh Ha KO3I(PPUUMEHT HAAKHOCTK NO HarpyskKe
V= 1,1.

4.20. HanprxeHA 8 3NeMeHTax OAHONPONETHbLIX

c8060AHO OnNepThbiX OecKapKacHbLIX NMNUT U NaHenen ¢
ABYMA 00WMBKaAMK OT TEMAEPATYPHLIX U BNAKHOCT-
HbIX B03AeACTBUI CheayeT onpeaenATs No dopMmynam:

B HapyXHbix | ¥ BRYyTpeHHnux 2 obwnskax.
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€, —€) E,d
01_-:_(_‘___.?____‘__’_: (49)

2ho +6, +52

€, — € ) E,0
02='(_2""_l""""'3“"1"; (50)

2hy + 64 + 6,

B8 3anonHutTene
- 03(€; ~€) (8, +5)

2h, + 6, + 0, 2h,

G, (E, + E;) (0, +0,)

r

™p

(51)

rae Gp - MOAYNb CABUIa Martepuana 3anonHuTenA,
NPMHUMaEMbIK  ANA  NEHOMNAacToB No
Tabn. 1 cNpaBoYHOTO NPUNOXKEHUA 2.

PACHET UEHTPANBHO-CXKATDHIX INIEMEHTOB

4.21. HanpskeHA B UEHTPaNbHO-CXATLIX IKCTPY-
3UOHHLIX KOHCTPYKUMAX CNeAyeT onpeaenAts no ¢op-
Mmyne

o= \ (52)

rae N — npoponshan cuna:

¥ — KOIPPHUILMEHT NPORONLHOrO U3rnba, Npu-
HUMaemMbid No 4epT.10 B 33BUCHMOCTH OT
rMbKocTn anemenTa A;

Ap, — Nnnowaas nonepesHoro ceveHun GpyTTo.

lNpeaenbHoe 3HaveHne rPMEKOCTH A ANR KOHCTPYKUWHA
cheayer npuHuMare He 6onee 100.

TuGxocTs 3neMetta A

Yept 10 [Mpadux ann onpeaeneHnA Ko3PpDOUUNSHTE NPOAOHL:
HOro nirnbs Y

4.22. PacueTHylo ANUHY KOHCTPYKUuu [y, 3arpyrken-
HOW NPOAONBHOW CUNOW, CNeayeT OoNpeaenAThL MNyTem
YMHOXEHUR FeOMeTPUIECKON ANUHbI 3INEMEHTa HE

K03 DUUUEHT (L , PaBHbLIN.
NPpU WAapHUPHO 33KPENNeHHLIX KOHWAX INeMEeHTa —

1,0;

np¥ OAMOM WAPHUPHO 3aKpenneHHoM U ApYrom 3a
uiemMneHHoMm KoHue — 0,8

npM OAHOM 3awWemMneHHoM u Apyrom csoboaHom
Har py»KeHHOM KOHue — 2,2;

npu o06oMx 3aueMneHHbix Konitax — 0,65.

B cnyvae paBHOMEPHO PpacnpefeneNHoi no AnwvHe
3ANEeMeHTa OCeBOU Harpyakun koadduuwesT U cneayer
NPUHKMAETL PABHLIM :

npu obOMX WAPHMPHO 3aKpenneHHbiX KoHuax -—
0,73;

npU OAHOM 3alleMAEHHOM W ApPYrom cBoboagHOM
KOHuye — 1.2.

PACHET CXKATO-U3OIHYTHIX INEMEHTOB

4.23. HanpAXXeHnA B OKATO-U3OTHYTLIX IKCTPY3IUOH-
HbiX KOHCTPYKUMAX CReAyeT onpeaenaTs No hopMynam:
B KPanHUX PACTRHYTHIX BONOKHAX

N MR,
0=— + ; (563)
Ap EWR,,
8 KpPanHUX CKaTbiX BONOKHAaX
N MRC
g= + . (54)
A, EWR,,

rae A, — nnoutaas NONEPEYHOro CEeNeHUR HeTTO ane-
MEeHTa;

¢ — KoahdruuneHt, yuUuTHLIBAIOWMIA AONONHWU-

TENbHLIA MOMEHT OT NPOAONLHOW CUNbLI

npu Aedopmaluu 3nemenTa

N
t=1- ——; (55)

vAy R,

W — pacueTHbin MOMEHT CONPOTUBNEHUR NO-
NePeYHOro CeveHUA 3NeMeHTa.

b. PACYET JJIEMEHTOB
ACBECTOLUEMEHTHbLIX KOHCTPYKLUA
no NPEAENBHLIM COCTORHUAM
BTOPOM MPYTNb!

4.24. Npornbul 3nemMeHTOB 3A8HNUA N COOPYKEHNUK U3
achecToueMeHTHLIX KOHCTPYKUUMA He ROHKHLI NPeBbi-
Wwarte BenmuvH, npuseaeHHbIX 8 Tabn. 7.

Tabnuuys 7

NMpeaenstsit npornb
INEeMONTH! KORCTPY KU 8 AONAX NPONETS,
He Gonee

Mautel nokpmTHii 1/200
Manenu ctexn ANR speHni :

NPOMbILLINEHHLIX 1/200

MUNRIX U OGLIOCTBOHHLIX 1/300
Bonuucteie u npounnposanbie 17150

nncTsbl



4.25 Npn onpeaenexHnu nporn6a acbecToueMeHTHbIX
K3pPKACHbIX NAUT U NaHeneil narmbnyio KecTKOCTL Cne-

AyeT onpeaenATs No popMmyne

D=E_]I,. (56)

4.26. Npy onpeaeneHnu npornba acbeCcToLEMEHTHBIX
O6WIMBOK KapKaCHLIX NNAT U NaHeneh M3rnbHyIO )eCT-
KOCTb OOLWMBOK D,., (Ha eanHMUy WKUPUHLI) HeoO-
XOAUMO onpeaennTsL No popmyne

Dy, =————. (57)

4.27. Npn onpeaenexrnu npornba acbecroyuemeHTHbIX
IKCTPY3NOHHLIX NAXUT WU NaHenen U3rnbryio XecTKoCTL
cneflyer nNpUHAMATb MO0 MOMEHTY WHEepuuHn CedYeHUR
6pyrTO.

4.28. Npn onpeaeneHun npormndba OecKapKacHbIX
NAUT ¥ nNadenei, 8 TOM sucne ¢ obpamnexuem ux no
KOHTYpPY, n3rnbHYIO XXeCTKOCTb Cneayer onpeaennTs No

¢opmyne

E,]
D= , (568)
K,
rae K, — xoabdmuuenr, onpepensembii no op-
" Myne
192 E,/
K,=1+ —_— (59}

P (2ho + 5, +5,)G,b

rae b — wupuHa NAUTLE AU NaHenw.
4 29. MakcuMmansHbit npornd oaHoONponerHoiX CBO-
60AHO ONEpPTLIX KAPKACHBIX NAUT U NaHenen C ABYMA
obWKBKaMIK OT TEeMNEepPaTypHLIX UNU BRAKHOCTHbLIX

BO3CACTBMM CNEaYeT onpeaenaTs no popmMmyne

MI*
[f=—", (60)

8E, 1,

rae M — MOMEHT OT HOPMATUBHDLIX 3HaYEHUWA TeMm-

NEpaTypHbiX WUNM BNDKHOCTHLIX BO3AeN-

CTBWA, ontpeaenAeMbiid No dopmyne (41).

4.30. Makcumanbtbin npornb oaHONponeTHbIX CBO-

boaHO onepTuiX GecKapKacHbIX NAUT U NaHeneut C ABY-

MR OOlLnBKaAMKM OT TEMNEPaATYPHLIX UAN BNAKHOCTHLIX
BO3ieACTBUN Cneayet onpeaenATs no GopmMmyne

f=_.__(_i‘__..:f_’lf_ (61)

4(2h0 +51 +52)

5. PACYET INEMEHTOB COEQAMHEHUW
ACBECTOLEMEHTHbBIX KOHCTPYKUUA

5.1. Mpu pacuetre coeantennit oBLMBOK C AepeBAH-
HbIM KapKacoM pacietHoe ycunue T,, KOTOpoe MOoXeT
ObiTb BOCNPUHATO OQHNUM 3NEMEHTOM COeAMHEHNA W3
YCNOBUA CMRTUA Martepuana Kapkaca, Heobxoaumo

onpepennTy No popmyne

CHuill 2.03.09-85 Crp. 11

L? n
T, = ch , {62)
2L + 6
E,
rpe L=08d : (63)
E.

E. — moayne ynpyroctv marepuana anemeHxTa
COeAVHEeHWA.

5.2. Mpn pacuere coeguHeHNH oOLIUBOK C MeTanu-
YeCKWM KapkacoMm pacuetHoe ycwnme I, xoTtopoe
MOXeT ObiTo BOCNPUHATO OAHUM 3NEMEHTOM COeAuHe-
HUA U3 YCNOBUA CMATUA MaTepuana KapkKaca, cneayer

onpeaenAte no popmyne

T, =0.255,d Ry, (64)

rae 8, — TONUIMHAE NONKY METaNNMYECKOro KapKaca

5.3. Npyu pacuere coeavHeHUA OOWMBOK C KapkKa-
com pacuetHoe ycunue T, KoTopoe moxer 6biTh BOC-
NPUHATO OAHMM 3NEMEHTOM COeAnHeHUA U3 YCNOBUR
CMATUA MaTepvana obwuBoK, Heobxoaumo onpeae-

NATL NO popmyne
T, =0,6d6R,, . (65)

5.4. Mpu pacuere coeanHeHM OBWMBOK C Kapka-
coM pacueTHoe ycunue T, KOTOpoe mMoXeT ObiTe BOC-
NPUHATO OAHUM 3NEMEHTOM COEAWHEHWA U3 YCNOBUA

ero cpesa, cneapyert onpeaenATs no popmyne

TS =0,251fd2Rb5. (66)

6. YKASAHUR NO NPOEKTUPOBAHNIO
ACBECTOUEMEHTHbLIX KOHCTPYKILUA

6.1. AcGectoiemeHTHbIE NMTBI ¥ nNaHenn cneayeT
NPUMEHATL NPU YCROBUU 33WMTHI KOHCTPYKUWUMA OT
KOppOo3nu 8 COOTBETCTBMM ¢ YKasaHuAmM Nn. 1.8 B
HapPYXHBIX OrpaXieHNAX 3AaHUA — NIPU BRAKHOCTU
BHYTpEeHHero BO3AyxXa nomeweHnn He 6onee 75 %, BO
BHYTPEHHUX OrpaKaeHUAxXx — NPU BROKHOCTU He Bonee
85 %.

6.2. Mpu npoexTrpoBaHnMu acBecToueMeHTHLIX KOH-
CTPYKUMA ANA 3A3HUHA, BO3BOAMMLIX B PpalioHax C
TEMNepaTypon HapyXXHOro so3fyxa Hanbonee Tennbix n
XONOAHbLIX CYTOK COOTBETCTBEHHO Bhiwe 25 2 C 1 Hwxe
muHyc 40 °C, cneayer npumeHARTbL npeccoBaHHbie ac-
6ecToLeMEeHTHbIE NUCTI.

fipy npoexTUPOBaHMU KapKaCHbLIX NAMT U NaHenemn
ANA BHYTPEHHMX OrpaXxAeHWW 3AaHMA C MOKPbLIM pe-
KMMOM NOMelleHKUNA cneayeT NPUMEHATL NPECCOBaHHbIe
acbecToleMeH THbLIE NUCTD.

6.3. beckapkacHbie NAWUTLI U MaHenu ¢ yTennmrenem
U3 NEHONNacTOB CNeAyeT MNPUMEHATL B OrpaKaeHWAX
3AaHUA C HearpeccMBHOW uMAM cnaboarpeccusBHON cpe-
AOW, C CYXM #1 HOPMAaNbHLIM PEXXUMaMK NOMeELLLeHUNA.

DecKapkacHbie NNUTLI K NaHenu cneayer npume-
HATH B OTPAXKAECHUAX 3A3HUA C BNAKHLIM POXKMMOM NO-
MelleHu TONbLKO NPU HaNnWYUU NAPOoKU30ONALLU.

6.4. B kapkacHbIX U HeckapKacHbIX NNAUTaX U NaHe-
NAX chepyeTr NpuMeHATL acbecTouemMeHTHbI2 NUCTHI C
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BNOKHOCTLIO He 6onee B % No macce. B 3KCTPY3NOHHbLIX
NAKTEX W NaHeNAX BNAXKHOCTL acbectouemedTa pon-
Ha O61Tb He Bonee 4,5 % no macce.

B KapKacHbIX M 3KCTPY3UOHHbLIX NNUTaX U NaHenrx
BRAXHOCTE MWUKEPanoBaTHOrO yrennurens He AO0MKHA
npesbiuiaTh 8 % No macce.

6 5. B npoexTax cneflyer yka3biBaTb yCNoOBHbIe 060-
3HaYeHUWA U COpT acbecToueMeHTHbLIX NUCTOB B COOT-
8eTCTBUM C rOCYAAPCTBEHHLIMWU CTAHAAPTEMM WU TEXHM-
YeCKUMU YCAOBUAMHK W NPUHATLIE BENUYMHLI BPEMEH-
HOTO conpoTusneHnAa (npeaenst NPovYHOCTH) M3ruby.

6.6. AcbecToueMEeHTHbIE ANUCTLI ANA KOHCTPYKUWUM
cneayeT NPUHAMATL TOAUWMHOK He MeHee 6 MMm.

6.7. Npu npoexKTMposaHun acHeCTOUEMEHTHbIX Kap-
KacHbIX NAMT U NaHenen pPAaCcCTOAHMA MEXAy OCAMM
WwypynoB, GONTOB nAK 3aKnNenokK cnepyetr NpUMHAMaTh
He meHee 304 (rae d — anamerp wypyna, 6onta unu 3a-
Knenku), Ho He meHee 120 mm v He bonee 300 ~ annr
nAuT NOKpbiTUK, He Bonee 406 — anA naHenek cTeH
(rpe & — rTonwguHa acbecTouemeHTHON OOLLIMBKH)
PaccToAHMEe OT ocv Wwypyna, bonta nnu 3aKnenkKu A0
KpaAa acbecToueMeHTHON ODWMBKKM AOMKHO ObIThb He

meHee 4d w He 6onee 10d.

6.8. B xapxacHbix acbectoyemMeHTHbIX NNUTaX U Na-
HenAX, B8 KOTOPbLIX KapKac COeAUHARTCR ¢ acbecroue-
MEHTHBLIMY NINCTAMM H3 KNEK, H3 KOHUEBbLIX Y4aCTKaX
KapKacoB Cneayer npeaycMarpusaTe YCTaHOBKY no
OAHOMY DONTY, BUHTY UK 3aKnenkKe.

6.9. Npn npoexruposaHnun acbecToueMeHTHbLIX NNUT
¥ NaHenen ¢ fAiepeBAHHLIM KapKacoM u obpamneHnem
AvamMeTp oTsepcTMi B oOWIMBKaAX NOA WYpPYNbt cneayer
BLINONHATL Ha 1 — 1,5 mm Bonee guamerpa wypyna.

Mpy npoekTUpoBaHnn acObeCTOUEMEHTHLIX NANUT C
AepeBAHHLIM KapKacOM He AONycKaercA rBo3aesoe
coeanHerne obLUNBOK C Kap Kacom.

6 10.Mpn npoexTnposaknu acbecToOUEMEHTHbLIX
MMT ¥ NaHenen ¢ MeTanNIMYecCKnM KapKacom n obpam-
NeHneM ANaMeTp OTBepcTi B OOWKMBKAEX cneayer
BoINONHATL Ha 1—2 MM Bonee aAnameTpa CTEPXXHR Ine-
MEHTa COeAUHEHNA WNK yCcTaHasnMsaTe ynpyrue npo-
Knagkun Mmexay KkKapxkacom wn obwusxkamu. [lloa ro-
NOBKYW 3NEMEHTOB COeAVHEHMM cCneaAyT YCTaHaBnNw-
BaTb WaKbbI.

6.11. Mlpu npoexkTupoBaHnn OGeCKapKacHbIX NAUT ¥
navenei peHondopManbaeruatbie NeHONNaCTbI Cneayer
NPUMEHATL TONBKO B KOHCTPYKUUAX ¢ obpamnennem
No KOHTYPY.

6.12. B GeckapkKacHbiX NNUTax ¥ naHenAx 6e3 o6-
PaMNEeHUA NO KOHTYPY OTKPLITaA NOBEepPXHOCTL yTen-
AUTENA AOMKHAE ObiTh 3aLLMULLEHA OT YBNOKHEHUA THAPO-
U30NALUOHHBIMW NOKPbITURMMN,

6.13. Npn npoexTupoBaHnK O6GeCKapKaCHbIX KOH-
CTPYKUMA Kneesbie COeAUHEHNAR OBLWIMBOK € NeHoNNac-
TOBLIM 33NONHUTENEM CneAyeT BLINONHATL NO BCeN
ANOLLAAN COEANHEHNA.

6.14. B GecKapKacHbiX ymTax v naHenAx ¢ obpam-
neHWeM nNO KOHTYpPY War wypynos, BUHTOB U 3aKne-
noK, CoOeAnHAIOWNX OBWKuBKYK ¢ obpamneHnem, cneayer
npukumate He medee 30d, wo He menee 120 mMm w
e Gonee 500 MM, ANA NNAT U NaKeneh C yrennurtenem
ns deHondopmanbaernaHoro neHonnacra — He bonee

300 mm. PacctoAanue ot ocu wypyna (BuHTa, 3aKknen-

KU) A0 Kpar oOWHMBKK cCheayeT NPUHUMaTL He MeHee
4d v He 6onee 10d.

6.15 MNpr npoeKTUpOBaHKMK KpenneHU ¥ NPUMbI-
KaHMi NNUT U Nadenen, a TarkoxKe NNOCKUX M BONHUCTbIX
NUCTOB K 3NeMEHTEM HECYUMX KOHCTPYKUWH 3aaHHNA
cneayer, Kak npasuno, obecneyusare csobopy pac-
YeTHbIX TemMnepaTypHO-BAAKHOCTHLIX AedopmMauun ac-
6eCcTOUEMEHTHDLIX KOHCTPYKUYWA

NpoexkTupoBaTh acbecTouemMeHTHble KOHCTPYKUWM B
CRyyae CTeCHEHMR HUX TeMnepaTypHO-BRAXKHOCTHbLIX

nedhopMaunid cneayer € yyeToOM BO3HUKAKOWUX NP
3TOM YyCHNNMW

6.16. inn ymeHbweHUA BABKHOCTHLIX AedOpMauni
cneayer NpeaycMaTpusars ruapodobuzauunio unm 3aum-
TY BOAOCTOMKMMU KpacKamy noBepxHocTen acbecto-
LEMEHTHbIX KOHCTPYKUMNMN.

B HeobXxoaMMbBIX CNYNBRX Ha NOBEpPXHOCTh NNWUT W
NaHenen cneayet HaHOCUTL NAPOU3ONALMIO

6.17. Npn npoeKTHpOBaHKK acHECTOUEMEHTHDBIX NANUT
ANVMHY ONOPHOA YacTu NNUTLHI cCneayeT NpeaAyCcMarTpw-
BaTb NO pacyeTy, HO He MeHee 4 cwm.

6.18 Npu npoexTUpoBanun Kpennennin OGeckap-
KaCHbIX NAUT ¥ NaKeney K 31eMEHTaM HecylMX KOH-
CTPYKUMi 3aaHuM cnegyer obecnedusarb nNpuKpenne-
HUe K 3TUM 3aneMeHTaMm obenx obwunBoK.

6.19. AcbecToueMeHTHbBIE NANTBI NOKPbLITUA, UMe-
IOUME ZAEPEBAHHLIY MNYM METANNKYECKWUA KapKac, a
TaKKe 3KCTPY3NOHHbDIE NANUTLI MOTYT UCNONBL3IOBATHLCA B
KauecTse 3NeMeHTOB XecTkoctn (cBrR3en). Mpu 3Tom
KOHCTPYKTUBHO® PEeLUeHUE NNUT U UX KpenneHum K He-
CYWHUM KOHCTPYKUUAM 3aHUU AOMKHO obecneynTts YC-
TOWYMBOCTb INEMEHTOB KapKaca 34aHMA U BOCNPUARTHUE
Harpys3oK U Bo34eNCTBHN.

6.20. YcraHOBKY KpeneXHbiX 3neMeHTOB Ha acbec-
TOUEMEHTHbLIX NAUTAX K NaHenax Heobxoammo npouns-
BOAMTL B 3apaHee paccBepnusaembie oTtsepcTuA. lpo-
OUBK3 OTBEPCTUA 3anpeltaeTcn.

6.21. He ponyckaercR npunoxeHune K acbecrolule-
MEHTHbIMKM nucTaM, obWKBKaAM KapKacHbIX U b6ec-
KapKaCHbIX NAUT U nNaHenen COCPEAOTOMEHHbIX Ha-
rpysoxk (or vpybonposopos, obopyaosaHuAa #u 1.1 )
NpunoxeHne Takux HarpysoxK AONYyCKaerTCA K 3KCTPY-
3UOHHLIM NAUTAM U NBHENAM, 3 TaKXe K KapKacam
NNUT ¥ NaHeneun.

6.22. KOHCTPYKTHUBHOE peweHre TOpuoBs 3IKCTPY-
3MOHHbIX NAUT U NaHenen AoMKHO obecneynsars HaNEX-
HYI0 3auMmTy yTennurenem oT YBNOKHEHWA U BbiNaaa-
HUA.
6.23. MpoaonbHbie U NONEpeuHbie CTbIKKU MEXAY
NAUTaMU NOKPBLITUA U MEXKAY CTEHOBBLIMWU NaHEeNAMMU
cneayey YyTennATe U repMeTu3IvpoBaTh B HYKHENA W
BepXHen JacTAX.

6.24 (pwv NpoeKTUPOBAHUN CTEH M3 acbecTouemeHT-
HbIX NUCTOB UNU NaHener cneayetr, KaKk NpaBuno, npe-
AyCMaTpUBaTL UOKONbL U3 APYIuX mMatepuanoge BbLICO-
TOM He meHee 0,3 M OT OTMETKM OTMOCTKM.

6.25. Npu pacvyere acbecTOUEMEHTHBIX KOHCTPYKUNW
H3 YCUNWUA, BO3HMKAIOWKE NPU TPaAHCMOPTUPOBaHUK M
MOHTaXKE, Harpy3Ky OT cobcTteBeHHOW MacCh! cneayer
YMHOXaTh Ha KO3 (PUUMEHT neperpyaku, pasHsiv 3,0,
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NMPUNOXEHWUE 1

Cnpaeovroe
HASHAMEHUE U TUNbI ACBECTOUEMEHTHLIX KOHCTPYKUUA
THNb! KOHCTPYKUMKA
Ha3naveHne KOHCTPY KUMMK
pexoMerayemsie AONYCTUMbLLE
Kposnn JInCTel BONHNKCTLIE —
NoxpiTuA
HeyTennexHHbie JINCTL! BONHNKCTHIC Nnutel KapKacKHble, IKCTPY3INOHHLIE
yTenneHHsie MinnTe! KapkKacHbie, GeckapxKacHbie, B TOM —
wucne ¢ obpaMnennem NO KOHTYPY, NANTLY
IKCTPYINOHHLIE
Crevns
HeyTennexxsoie Nincrst sOnHucTeie, nNaHenn xapkacHuie ¢ |fincTel nnoCKue, 3axkpennaemuie Ha Aepe-
NNOCKYMUN NUCTEMHA BAHHBLIX VNV  METINNUUECKUX ISNOMEHTEX
3A3HKR, NAMENU IKCTPYINOHHKLIE
YTENNEeHHbLIC Manenn KapxKacHbie, HecKapKacHbie, B TOM -
ypucne ¢ obpamnexrveM nNO KOHTYPY, NaMenw
IKCTPY3INOHHBIE
Neperopoaxkwu fNaHenn KapKacHsie, IKCTPY3IUOHHLIE, nKUCcTe! | lMNanenn BeckapkacHble, 8 TOM Yucne c obpam-
NNOCKHWE, 3aKpennAeMbie H3 AePEBRHHLIX, | neHNEM NO KOHTYPY
MeETannNMueCKux W acbecToueMEHTHbLIX 3ne-
MEHTEX 3NaHHA
fMoasecHste NOTONKMN Mnurbl KapKacHbie, 3KCTPY3INOHHbIE, O6ec- [ITUCTh! NnockMe, 3aKpennnemsIe Ha Meran-

KAaPKACHLIE, 8 TOM uucChne C obpamneHnem | NUNBECKUX INEMEHTAX I[AHMUR
Nno KOKRTYpYy

NepexpuiTHA TPaHCNOPTEPHRIX ranepen OB60N0OYKKM  CBOAYATHIE BONHUCTOTO NpOo | NIuCcTel NNOCKHWE MAW BONHMUCTbIE, 3aKpennAe-

$nnA MbIE Ha METAINNNNECKNX HNK ABPEeBAHHLIX
NeMeHTax COOpYXeHnR

Cronkw Mianenma 3KCTpy3nOHHbIE
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APUNOXEHWNE 2

CnpaesovHoe
NEHONNACTDLI, UX PACHETHbBLIE XAPAKTEPUCTUKMH
K KOIOOULUMEHTH! YCNOBUIA PABOTHI
NEHONNACTbHI 3. QoNMCTUPONBHLIW  NEHONNACT €  MUHEPanNbHbIM

HanonHuTenem mapku NCB-M, narovasnusaemMbin Tep-
MOUMANYANBCHLBIM METOAOM B NONOCTH KOHCTPYKUMUM U3

1. lnuTel U3 NOANCTMPONLHOTO NEHONNAacTa MapKH ChIPLEBOI CMECH, CONEPXKaLIEl BCNEHMBAIOWIMIACA NOAM-
NCB unn NCB-C. ctupon mapku NCB unu NCB-C, nerkun muHepansHbiW
HanonHuTens (BCNyveHHbIN NEPRUTOBLIA NEecCoK), CBA-
syouiee (KapbamupaohopmansaermaHyio CMONY MapKn
K®-MT) v orsepanTtend (xnopucrvii aMmoHnK) .

4 derondopmansaerngibin  NeHONNacY, BCNEHMBA-
Ta6nuua 1 eMbIA B NONOCTHM KOHCTPYKuun, Mapxku OPI-1 unm
..Bnnapec-400“.

5 MonuyperaHoBLIA NEHONANACT, BCMNEHUBAEMbLIV B
NONOCTU KOHCTPYKUuuK, mapku 11Y-317

2. NMommcruponbsbivi nexonnact mapku (ICb wnu
MCB-C, n3rorasnusaembit TepMOUMNYNLCHLIM METO-

AOM B NONOCTH KOHCTPYKUMW M3 BCNEHUBAOWErOCH
nonuctupona mapku NCB unn NCB-C.

PacyeTHsi® XEPaAKTOPUCTHKM NSHONASCTOB

O6vemnan PacuertHoe Moayne

MBCCS, CONPOTHB- CRABUFS 6 HosonauHbin eHONLHLIN neHonnact (nepnuvo-
Mapxa xr/m? nexHue CABUTY Gp nnactbeton} mapku MNb, scnexnBaemsit B NONOCTH
neHonnacra R ps. MnNa KOHCTPYKUMM #3 CbIPbeBOW CMECHU, COAEPXKaillleU HOBO-
MNa {xrc/em?) | (kre/em?) naunyio  cedondopmansvaernadyo cmony Co-010,
BCNYYEHHbIM NEPNUTOBBIN NECOK, YPOTPONUH TexHU-
nce n NCH-C 0,026 (0,25) | 1.2 (12) YecKuit, nopoop
{nnuTet)
0,03 (0,3) | 1.5 (15) Tabnuua 2
' ' ' Koadpuunents ycnosuii pabots: 7, nenonnacros
NCb n NCHC 0,04 (0.,4) 2.2 (22)
(BcneHenHbI S
Npun rtemneparype, “C
B NONOCTH NBHENWN 0,05 (0,5) 3.8 (38) MapKa neHonnacra v epatyp
mle] w] =
HbIM METOAOM)
NC6-M 0,07 (0,7) 8.8 (88) nce, NCB-C, NCB-M 1 0.8 0.6 0.4
®PM-1 0,01 (0,1) 2,3 (23) ®PN-1, ,,Bunapec-400” 1 0,85 0,75 0.65
,.Bunapec-400"' 0,022 (0,22) 1.1 (11) nny-317 1 09 0.85 0.6
nny-317 0,06 {0,6) 1,8 {18) nnb 1 0,95 0,9 0,85

nnb 0,035 {0,35) 2,5 {25)
NMpumevanue [ANRR NDOMEXKYTOUHBLIX 3HIYEHMH TeM-
0,045 (0,45) 3,5 (35} nepatyp kKoxpoduuuent ycnosun paborel 7, onpeaenneTcr

0,055 (0,55) | 4,5 (45) NUHEAHON MHTEPNONAUNEN

NPUNOXEHUE 3

CnpasovyHoe

PACYETHbLIE XAPAKTEPHUCTUKW
U KO3OOUUMEHTLI YCNOBUN PABOTbL! KNEEBLIX COEAVMHEHUA ACBECTOLEMENHTA
C ACBECTOUEMEHTOM HA ONMNOKCUAHDLIX KNEAX

Tabnunua 1 Tabnwnuya 2
PacueTH»16 CONRPOTUBNBHNUA CABUTY Monyns CABKIE INOKCHANOro RNGN
Bua acbecrouemenra PacyerHoe coOnpoTuBNEeHne MapKka xnen 3nauennn moayna caswra G,
casury Rqq, MMa (xrc/cm?) MNa (krc/cm?)
HenpeccoBanHuin 2,5 (25) 3NN-1 2800 (28 000)

NpeccosaHHbIA 3.0 (30) K-1563 2100 (21 000}

'm-_——__h-——n
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Ta6bnunus 3
Koapduunenrts: ycnoswin paborm 7,

JHaveHue 7c Npu rtemneparype acbecro- I pn remnepatype acbecro-
ementa, °C uementa, °C

20 0,6 60
08 40 0.3 80

Mpumenanne [INAR NPOMOXYTOUHBX SHENGHNA TEMNEPATYPB KOIDEHMUNGHT YCnoBuit PaBoTe! Yo ONPOACNRETCR NUHEAKON VH-
TEPNONRUNSIA

NMPUNOXEHUE 4
Cnpaeoyroe
OCHOBHbLIE BYKBEHHbLIE OBO3HAYEHUA
M — “3[‘"63'0“1““ MOMEHT; G — MOAVI‘II: cABnra MaTepHal'la DGI.I.IVIBKH;
N — nponponsHan cuna; G, — MoAYnb cABMra maTepuana 3aNONHUTENR;
O — nonepeuHan Cuna; G. —MOAYNL CABUIra KNeR;
P — cocpepoTOYEeHHBA CNa; v — ko3thduumeHrt nonepedHon aecdopmaumnm ma-
R,, — pacueTtHOe CONpOTHMBNEHWe MaTepuana 0b- Tepwnana,
WMB KN n3rnby; a — Ko3hpdmuveHT TEeMnNepaTypHOro NUHEHRHOrro
R, — pacvetHoe conpoTMBAeHuWe MaTtepuana 0b6- paclwiupeHUAa marepuana,
LWUBKHU PAaCTRXEHMIO, €, €;, — TEMNEPAaTYPHAR WKW BADKHOCTHAR OTHOCK-
R, — pacuetHoe cofnpotuBneHne martepnana 0b- €, TenbHaA nUHenHan Aeopmaunn oblumnBKY;
WMB KK CKATHIO, W — snaxHocTb MaTepuana;
R, — pacyeTHoe conpoTUBneHue Martepuana 06- | — NPoneT KOHCTPYKUMN,
LWMBKY CMATHIO, d — TonuwwnHa oduMBKMY;
Rm — pacyeTHOe CONpOTUBNEHWE MaTepuana Kap- h , — BbicOTa KapKaca;
Kaca naruoy, b, — CyMMapHaR wwpnHa. pebep Kapkaca wnu
R, — pacueTHoe CONPOTWBAEHWE MaTtepuana Kap- NONoOK:
Kaca pacTRXEeHWIO, ho — BbICOTS 38NONHNUTENA;
R 5 — pacueTHoe conpoTusneHue mMarepnana b, — WWpHHa 3aNONHUTENA;

KapKaca OKaTHIO; P
A, — nnoutaas NONEPEYHOTO CEMENNR HETTO;

A;, — nnoutaas NONEPEIHOro cedeRun bpyTTo;

A — rubxocTe INEeMeHTa;

0 — HOpManbHble HanpRXeHuA B8 obuMeBkax wnu
NONKax NNUT v naHenen, B NNOCKKUX v BON-
HUCTLIX NUCTaxX;

0, . — HOPManbHble HaANPAXXEHWA B KapKace WM

R", ,. — HOpMaTUBHOE CONPOTHBREHWE MaTepuana Kap-
K8CA CKATHIO,

R ,s — pacYeTHO® CONPOTUBNEHWE Martepuana Kap-
Kaca cABury,;

R;, — pacieTHoe CONpOTMBNEHWE Matepuana Kap-
Kaca MeCTHOMY CMATHIO NPU NNAOTHOM Ka-

caHuu, x e
R, — pacueTHoe CONPOTMBNEHME CABUTY 38MONHK- pebpax nnuT u naHenen,
Tenn: 7,,— KBCaTensHbie HaNPRXEHWA B KapKace WNM

R, — pacueTHOe CONPOTMBNEHWE CABATY KNeesoro peGpax nAUT U naxeneu; .
COEAMHEHUA: 0, — FNaBHbIE HOPMaNbHLIE HAaNPRXKEHUA B Kap

Ry, — pacueTHoe cONpoOTUBNEHWE Marepuana 3ne- ce unm pebpax NauT u naHenei;

MEHTa COeHEHUA CPe3y: Tps — KacaTensHble HanpRXKeHnA B 3anonuuTene

Y — KoathduuueHT ychosuiut paboTht; GeCKapKaCHbIX NAUT K NaHenew;
E 1, E » — MOAYNL YNPYTrocTH matepuana OGWNBKN; Teos — KacarensHbie HaNPpRXXeHUA B KneeBbixX coean-
E,, — MORYNb YNPYrOCTY Mavepuana Kapkaca; HeHWAX OOWMBOK € KapKacoM wunu 3anon-

HUTEeneM NAUT KU naHenen.



COAEPKAHMKE

1. O6uine NONOMOHNN 1
2. Marepnansi 1
3 PacuetHbie XAPEKTEPUCTHKN MAYOPUANONE 2
4 Pacuer 3nemMeHTOB BCORCTOUIMBHTHLIX KONCTPY UMK 4
A Pacuer 3nementos 8COECTOUBMEHTHBLIX KONCTPYKUWA N0 NpeAensHbIM COCTORKHHK-
AM NEPBOR rpynnsl 4
Pacuet narnbasmelx INEMENTOB 4
PacuerT 3NeMeHTOB H3 TOMNEDATYPHAIE ® BABKHOCTHLIS BO3ALNCTBNA 8
PacueT UeHTPansHO-CKBThIX 3NOMEHTOS 10
PacueT CXKBTO-MIONHYTHIX INEMEHTOB 10
B Pacuer 3nemenTO8 ac68CTOUEMEHTHLIX KOHMCTPYKUWA NO NpeaenbHbiM COCTORHWURM
BYOPOK TPYNNLI 10
5 Pacuer INEMEHTOB COBANHOHNKA SCOHSCTOUSMBHTNLIX KOHCTPYKUWA 11
6 YKS3aHUA NO NPOSKTHPOBANMIO SCOECTOUSMBHTHBIX KONCTPYKUNNK 11
[lpunoxenue 1 Cnpseovnoe HasHayeHwne ¥ THNb! 3CEECTOUSMBHTHLIX KOHCTPYKUKHA 13
Mpunowenue 2 Cnpaeovroe MeHONNacTsl, WX PCHETHLIE XBPBKTEPNCTURMU W xosthdu-
UMEHT! YCNOBHA PA0OTHI 14
Mpunomenue 3 Cnpaeovnoe PacueTHbIe XBDAKTEPUCTUKN W KOMDPUUKNSHTH! YCNOBKUA pa-
BOTH! KNEB8BbIX COLAMHBHUN actecTOouEeMEHTa ¢ aCOBCTOUCMEHTOM KB INOKCUAHMIX KNBEAX 14
Mpunoxenue 4 Cnpaeovroe OcHosHeie 6yKaeHHsie ODOIHAYEHUA 156

Oduynansroe nsnanne
FOCCTPON POCCHU

CTPOUTENDBHLIE HOPMbLI 1 NPABUNA
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