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MNe 167

Hacrosiiume  HOpMBI ~ pPacHpOCTPAHSIIOTCS  HA  IPOEKTUPOBAHUE
AJIOMUHUEBBIX CTPOUTEIBHBIX KOHCTPYKIUH 3JaHUIM U COOPY>KEHU.

HopmMbl He pacnpoCTpaHSIOTCSI Ha INPOEKTUPOBAHUE ANIOMUHUEBBIX
KOHCTPYKLMH MOCTOB W  KOHCTPYKIMM 3HaHUH U COOPYKEHHUH,



TIOJIBEPTAIOIIMXCSI MHOTOKPAaTHOMY BO3ZICHCTBUIO HArpy3ok (ycTajJocTHas
IIPOYHOCTB), & TAKXKE HEMOCPEACTBEHHOMY BO3ICHCTBUIO IOJBIIKHBIX WIIN
JUHAMWYECKHX HAarpy30K MM BO3AEHCTBHIO TemnepaTypsl Bbie 100 °C.

[Ipn mpoeKTUpOBaHWM ANIOMHUHHEBBIX KOHCTPYKIHH, HAaXOMSAIIUXCS B
0COOBIX YCIIOBHSX OKCIUTyaTallMd, KOHCTPYKIMH YHUKAIBHBIX 34aHUH W
COOpPY)KEHHH, a TaKKe CIeHUAIbHBIX BHAOB KOHCTPYKIMH HEOOXOAMMO
co0JoaTh  JIONOJHUTENbHBIE TpPeOOBaHUS, OTPAXKAIOMINE OCOOCHHOCTH
paboTBl 3THX KOHCTPYKIHH, U TPeOOBAHUS COOTBETCTBYIOIIMX JOKYMEHTOB,
YTBEpKIEHHBIX Wi cornacoBaHHbix I'occrpoem CCCP.

1. OBIIME ITOJIOXEHUA

1.1.  AnroMuHHEBBIE  KOHCTPYKLMH  CIEeQyeT  IIPUMEHSATh  IIpU
CTPOUTEIHCTBE M PEKOHCTPYKIMH 31aHUH U COOPYKEHHUH JUIS OTPaXIArOIINX
U HeCymMX KOHCTPYKIMH MpH HaUIeKAIIeM TEeXHHUKO-3KOHOMHYECKOM
000CHOBaHMY B CIIEAYIONINX CIydasx:

IIpU HEOOXOIMMOCTH 3HAYMTEIFHOTO CHIDKEHHS MacChl OIPaKAAOMINX U
HECYLIUX KOHCTPYKLMH 31aHU{ WA COOPYKEHUI;

C 1enplo oOecrieueHHs IOBBIMIEHHBIX ApPXUTEKTYPHBIX TpeOoBaHUI K
KOHCTPYKLMSIM 3[JaHUH NI COOPYXKEHUH;

IIPU HEOOXOAMMOCTH JUII OOECIedYeHHUs] MNOBBIIIEHHOH KOPPO3HOHHON
CTOMKOCTH, COXPAaHEHHUS IPOYHOCTHBIX XapaKTEPUCTUK TPH  HU3KUX
TeMIIepaTypax, OTCYTCTBHS HCKPOOOPa30BaHMUS 1 MArHUTHBIX CBOWCTB.

1.2. TIpu npoeKTUPOBAHUYU AIFOMUHHUEBBIX KOHCTPYKLIUN CIEIyeT:

cobmoats TpedoBanus TIT 101-81%;

BBIOMpATh ONTUMAIbHBIE B TEXHUKO-3KOHOMHYECKOM OTHOIICHHUH CXEMBI
KOHCTPYKILIMH, CEUCHHS JJIEMEHTOB U MApKH J1e(POPMHUPYEMBIX AITIOMHUHUEBBIX
CILIABOB, TEXHHYECKOTO ATOMUHHUS ¥ JIMTEHHBIX CILIABOB';

! lehopMupyeMble ANFOMUHHMEBBIE CIUIABBI M TEXHUYECKHN ATFOMUHUMN
YCIIOBHO Ha3BaHbl ,alIOMUHUI", JUTeHHbIE CIUIaBbl — , JIMTEHHBIN
anrOMHUHUN".

MIPUMEHSATH SKOHOMHUYHBIE Ipoduiy;

IIPUMEHSATH IPOTPECCHBHBIE KOHCTPYKIMHU (TUIOBBIE WIIM CTaHAAPTHBIC);
KOHCTPYKLIMH, COBMEINAIOIIME OTpaXIarolmye W Hecymue (QyHKuuy,
TOHKOJINICTOBBIE W KOMOMHHPOBAHHBIC, IPOCTPAHCTBEHHBIE CHCTEMBI H3
CTaHAAPTHBIX 3JIEMEHTOB U JIP.;

MIPeAyCMaTPUBATh BHICOKYIO TEXHOJIOTMYHOCTh N3TOTOBJICHHUS M MOHTaXa;

TIPUMEHSTD KOHCTPYKLINH, obecrieunBaronIye HaMMEHBUIYIO
TPYIOEMKOCTb UX U3TOTOBJICHUS, TPAHCIIOPTUPOBAHMS 1 MOHTaXa;

MIPUMEHSATD, KaK PABUIIO, TOTOYHOE MX N3TOTOBJICHHE;

IIpeAycMaTpUBaTh NPHUMEHEHUE 3aBOJICKMX M MOHTAKHBIX COCIUHEHHH
MIPOTPECCUBHBIX THUIIOB (aBTOMAaTHYECKOM W MOIyaBTOMAaTHYECKOW CBapKH,
(raHneBBIX, HA OONTAX, B TOM YNCIIC BEICOKONPOYHBIX, Ha BKJIA IBIIIAX).

1.3. Tlpm mnpoeKkTHpOBaHMM 3JaHUH ¥ COOPYKEHHH HE0O0XOAUMO
NPUHUMAaTh  KOHCTPYKTHUBHBIE CXEMBI, OO0ECHEUYMBAIOIINE IPOYHOCTH,
YCTOWYMBOCTb M IPOCTPAHCTBEHHYIO HEU3MEHSEMOCTh 31aHUI U COOPYKEHUH
B IIEJIOM, a TaKKe WX OTAENIBHBIX 3JEMEHTOB HIPH TPAHCIIOPTHPOBAHUH,
MOHTaX€ U SKCIUTyaTaI1H.

1.4. AnmoMHHNEBbIE KOHCTPYKIMHM M MX pacyeT JOJDKHBI yHAOBIETBOPATH
tpeboBanusm CT COB 384—76 u CT COB 3973-83.

1.5. DneMeHTsl alOMUHHMEBBIX KOHCTPYKLUIl clelyeT IpOEKTHPOBaTh
MHUHAMAJILHOTO CEUCHHS M C YYETOM BO3MOXKHOCTH MX H3TOTOBJICHHS U3
IIPECCOBAHHBIX MpoQuiIel, yIOBIECTBOPSIOMMX TPeOOBAHUAM HACTOSIIUX
HOPM, TOCYAApCTBEHHBIX CTaHAAPTOB M TEXHUYECKUX YCIOBHH Ha
IIpeccoBaHHBIC PO(YUIH U TPYOHI.



2. MATEPUAJIBI 1J151 KOHCTPYKILIUI U COEUHEHUM

2.1. BeiOop Mapku u cocTostHUSA (BHAa 00paOOTKW) aTFOMHHHUS IUIS
KOHCTPYKLUH ClieqyeT IPOU3BOJUTh B 3aBUCHMOCTH OT:

XapakTepa W HMHTCHCUBHOCTH HATPy3KH, HANPSDKCHHOTO COCTOSIHUS
9JIEMEHTOB  KOHCTPYKLHH, pAcYeTHBIX  TeMmIepatyp H  TpeOyeMbIxX
MEXaHHYECKHX CBOICTB alFOMUHHS;

XHMHYECKOTO COCTaBa aJJFOMUHUS U CTOMKOCTH €r0 K KOPPO3UH;

TEXHOJIOTHYHOCTH U3rOTOBJICHHUS MOTy(paOpHKaToB;

TEXHOJIOTUH U3TOTOBJICHUS! U MOHTakKa KOHCTPYKIIUIA;

APXUTEKTYPHBIX TPEOOBAHUIA.

2.2. JIns amOMUHUEBBIX KOHCTPYKUMH ClI€AyeT NPUMEHATh AJIFOMUHHMA
MapoK U COCTOSIHHM, YKa3aHHBIX COOTBETCTBEHHO B Ta0J. 1 n 2.

Tabmuma 1

TepMuuecku HE YIPOUHSIEMBbIN aTFOMUHUI

MapKa M COCTOSIHUE aJTFOMUHUS I'oCT
AlIM I'OCT 21631-76;
I'OCT 13726-78
AMDM I'OCT 21631-76;
I'OCT 13726-78
AMrR2M I'OCT 21631-76;

I'OCT 13726-78;
I'OCT 18475-82

AMr2H2 I'OCT 21631-76;
I'OCT 13726-78
AI3IT I'OCT 8617-81;

I'OCT 18482-79;
I'OCT 22233-83

ANI3ITI I'OCT 8617-81;
I'OCT 22233-83

AJI31T4 I'OCT 8617-81;
I'OCT 22233-83

AJI31TS I'OCT 8617-81;
I'OCT 22233-83

1915 I'OCT 8617-81;

I'OCT 18482-79;
I'OCT 22233-83
1915T I'OCT 8617-81;
I'OCT 18482-79;
I'OCT 22233-83
1925 I'OCT 8617-81;
I'OCT 18482-79;
I'OCT 22233-83
1925 I'OCT 8617-81;
I'OCT 18482-79;
I'OCT 22233-83
1935T TY 1-9-346-77

IIpumeuanue. [lomyckaeTcss NpPUMEHATh ATIOMUHUN JPYIMX MapoK U
cOoCTOSIHUH (HEe YyKa3aHHBIX B Tabn. 1) TpH TEXHUKO-KOHOMHYECKOM
00OCHOBaHMH U TIOCJIE TIPOBEPKU €T0 B OMBITHBIX KOHCTPYKIOMsX. PacueTHble
COIIPOTHBIICHHS B 3TOM CIIydae CIEAYET OMPEACIATH 1Mo Talum. 4.



2.3. B 3aBUCHMOCTH OT Ha3HAYEHUs] KOHCTPYKLHHU 3JaHUN U COOpY>KEHUH
pa3zessioTcs Ha 4YeThlpe TIpynmnbl. ['pynmel, mepedeHb BXOAAIIMX B HHUX
KOHCTPYKLIMH, IPUMEHSIEMbIE MapKH U COCTOSIHUS JIOMHHUS IIPUBEICHBI B
00s13aTeNbHOM PHIIOKEHNH 1.

2.4. Buppl amoMuHHEBBIX  1Ony(aOpHKAaTOB  JUII  CTPOMTENBHBIX
KOHCTPYKLMH CcJedyeT, KaK MpaBuiIo, NPUHUMATh 10 Tadi. 4 00s3aTeabHOTO
npuwiokenust 1. Jlomyckaercst NpPHUMEHATh JPyrHe BUABI AITIOMHHHEBBIX
noxypaOpuKaToB TPH  YCIOBHM  COIJIACOBAaHMS WX C  3aBOAAMH-
MIOCTABIINKAMH.

Tabmuua 2
O0o03HaueHHe COCTOSTHUS CocTosH1E aJTIOMUHUSL

M OTOXOKEHHBIN (MATKHI)

H2 [TosryHarapToBaHHBIA

H HaraproBanHsrit

T 3aKaJICHHBII U eCTECTBEHHO COCTAPEHHBIN

Tl 3aKaJIeHHbII U HICKYCCTBEHHO COCTAapPEHHBIN

T4 He nonHOCTHIO 3aKaneHHbIN U €CTECTBEHHO
COCTapEeHHBIN

TS He nonHOCTBIO 3aKaleHHbII M HCKYCCTBEHHO
COCTapEeHHBIN

IMpumeuanus:1.  IlomyHaraproBka W HarapToBKa  IIPUMEHSIOTCS
MIPEUMYIIECTBEHHO JJIsl TEPMUYECKN HE YIPOUYHIEMOTO ATFOMUHHS.

2. 3akanka ¥ CTapeHHWe MPUMEHSIOTCA JUIl TEPMHYECKH YIIPOYHSIEMOTO
AITIOMUHUS.

2.5 OTrmuBKM 13 QNIOMHHHMEBBIX JMTEHHBIX CIJIABOB  CHELYyET
IIPOEKTHPOBATH U3 NUTeiHOro amomunug Mapku AJI8 mo T'OCT 2685—75. B
ATIOMUHUEBBIX ~KOHCTPYKIMSAX JIOIyCKAaeTcs IPHMEHATh OTIMBKU U3
MaTepuainos, ykasaHHbix B CHull I11-23-81.

2.6. Ilpu nyroBeIX crmoco0ax CBapKH ATFOMHAHHEBBIX KOHCTPYKIHH B
Ka4ecTBe HJIEKTPOAHOTO M IPUCAJOYHOTO METAJUIOB CIEAYET NPHUMEHSThH
cBapounyo nposonoky no I'OCT 7871— 75 u3 amomunus Mapok CBAI,
CBAMI3 u 1557, a Takke MO COOTBETCTBYIOIIUM TEXHHYECKHM YCIOBUSM.
VYcioBusl TpUMEHEHUS DIIEKTPOAHOM MM  IPUCANOYHOM  MPOBOJIOKH
mpuBeeHEI B Ta01. §8-10.

B kadecTBe 3aIMTHOTO HHEPTHOTO Ta3a ClIeAyeT NPUMEHSTh aprOH MapKu
A 1o I'OCT 10157—79.

IIpn cooTBeTCTBYIOIIEM TEXHHKO-3KOHOMUYECKOM OOOCHOBAaHHMM JUISI
CBapKH KOHCTPYKIMH IOIyCKaeTcsl NMPUMEHATh IPOrPECCHBHBIE CBapOYHBIC
Marepuansl  (IIPOBOJIOKY, 3alWTHBIE ras3bl). Ilpm 3TOM  pacueTHbIe
COIIPOTHBIICHHUS METa/Ula CBAapHBIX COEAWHEHWI IOJDKHBI OBITH HE HHXKE
MPHUBEICHHEIX B Ta0I. 9 u 10.

2.7. Mapkn aqiOMUHMS U 3aKJICTIOK, YCTaHABJIMBACMBIX B XOJOAHOM
COCTOSIHHH, U JUIs OONTOB cieqyeT NpUHUMATH 110 Tabu. 3.

CranbHble OONTHI ClEAyeT NPHUMEHATh coriacHo TpeboBanmsiM CHull
11-23-81.

Tabmuma 3
Mapka 1 coCTOsIHHUE aTIOMUHUS I'OCT
JIu1st 3aKyenox:
AJI1H; AMr2H; AMr5nM; ABT T'OCT 10299-80
J1st 60aTOB:
AMrsn TI'OCT 14838-78




| ABTI | T'OCT 21488-76 |

2.8. B aJroMHHHEBBIX KOHCTPYKLUSX CIIEyeT PUMEHSTh!

00JITHI U3 ATIOMHUHUS (cM. TabJ. 3) ¥ cTayu (TeXHUYECKHE TPEeOOBaHUS IO
I'OCT 1759—70) noBblieHHOW, HOPMaBHOHM U rpy6oit Tounoct o 'OCT
7796-70, T'OCT 7798-70, T'OCT 15589-70 m TI'OCT 15591—70,
BBICOKOIIPOYHBIE CTaJIbHbIE OOJTHI, TAWKU U IIAHOBI K HUM COOTBETCTBEHHO
mo I'OCT 22353-77, TOCT 22354-77 u 'OCT 22355-77 ¢ TEXHUYECKUMU
TpeboBanusmMu K HuM 1o 'OCT 22356-77;

BUHTHI HOpMasibHON TouHocTu mo ['OCT 17473-80, TOCT 17475-80,
I'OCT 10619-80 u TOCT 10621-80.

3aknenky u3 amomunusa o 'OCT 10299—80, 'OCT 10300-80, 'OCT
10301-80 u 'OCT 10304-80.

2.9. Ouznueckue XapakTEPUCTUKH ATIOMHHUS JUIS  CTPOHMTENIBHBIX
KOHCTPYKLMI clieAyeT INpHHUMATh 10 Tabin. 2 u 3 00s3aTe’IbHOrO
npusoxenus 1.

3. PACYETHBIE XAPAKTEPUCTUKU MATEPUAJIOB 1
COEJIMHEHUI

3.1. PacueTHble 3HaYEHUsS CONPOTUBICHUSA (pacueTHBIC COINPOTHUBIICHHUS)
AJIOMUHUSA U JIUTEHHOTO AIFOMUHUS JJIS PaCUETHBIX TEMIIEPATyp HApy>KHOI'O
Bo3ayxa oT mwitoc 50 1o munyc 65 °C npuBefeHbI B Ta0O. S5 U 6, MPH 3TOM
PaCYCTHBIC CONPOTUBJICHUA CABUTY U CMATUIO YCTAHOBJICHBI B COOTBETCTBUHN
¢ Tabn. 4 ¢ OKpyIJIeHHEeM 3HaueHWH pacueTHHIX compoTuBieHuit no0 5 Mlla
(50 xrc/em?).

[Ipu pacuere KOHCTPYKIMH CIEAYeT YUUTHIBATh KOA(PQUIMEHTHI BIUSHUS

M3MEHEHHsT Temreparypbl & ; W Kod()(HUIMEHTH yCIOBUHA pabGoThI
9JICMCHTOB AJIIOMUHHECBBIX KOHCprKIlI/Iﬁ g c N MPUBEICHHBIC
COOTBETCTBEHHO B TaOn. 15 u 16, a Takke KOI(PPHUIUESHTH HaJEKHOCTH MO
Ha3HAYCHUIO g , , [pUHMMaeMble coriacHo IIpaBuiam ydera CTEIEHH
OTBETCTBEHHOCTU  3/[aHUIl U COOPY)KEHHHl HpU  MIPOEKTUPOBAHHUU
KOHCTPYKIIUH.

Ta6nuua 4
HanpspxenHoe cocrostHre O603Ha- Pacuernoe
YeHHE COIPOTHUBIICHHE
Pactsbkenue, coxaTie W U3rud R R

Casur R, R,=0.6R
CwMsiTHE TOPIIEBOM ITOBEPXHOCTH R, R,=1,6R
(IpM HaNMUYMM IPUTOHKH)
CMmsATHE MECTHOE NIPU INIOTHOM R, R,=0.75R
KacaHUH

* 3HaueHHWE pacYeTHOI'O COIPOTHBICHMS AaIOMHHUS R  ciemyeT
NIPUHUMATh PABHBIM MEHBIIEMY W3 3HAUCHHWH PacyeTHOTO CONPOTHBIICHMS
almoMUHUST R pacTsbkeHHIo, cxaruio, HM3ru0y I0 YCIOBHOMY IIpeAeiy
TEKy4eCTH Ry M pacueTHOrO CONPOTHUBJICHUS AIIOMUHHUS PACTSDKEHUIO,
CKaTHIO, M3TH0Y 10 BpEMEHHOMY CONPOTHUBICHUIO R, . IIpu aTOM

R,=R,Ig.
Ru:Run/gmgu



rac Ry,, - HOpMAaTUBHOC CONPOTHUBJICHUC AJIFOMUHUSA, IPUHUMACMOC
PaBHBIM 3HAYCHUIO YCIIOBHOI'O IIPEJCiia TCKYYCCTHU SO.Z 1o
TOCYJapCTBEHHBIM CTaHAapTaM U TCXHUYCCKHUM YCJIOBUAM Ha aHIOMHHHﬁ;

Ru,, — HOPMATUBHOC COIIPOTUBJICHUC AJIIOMUHHUA pa3pbiBy,
MIPUHUMAEMOC PaBHbBIM MUHUMAJIBHOMY 3HaA4YCHUIO BPEMCHHOI'O

COIIPOTUBIIEHHUA S, IO TOCYJAapCTBEHHBIM CTaHIAPTAM U TEXHUYECKUM
YCIJIOBUSIM Ha aJllOMUHMUI;

g&n =LL
g, =145
Tabmuua 5
Hanpsxennoe | O60- Pacuernoe conporusnenue R,MIIa (krc/cm?),
COCTOsIHHUEC 3Ha- TCPMHUYCCKU HC YITPOUHACMOT'O AJIIOMHUHUS MAapOK
YCHU
(&
AJIIM (AMuM | AMr2 AMr2H2 JIMTEIHOTO
M mapku AJI8
JIUCTBI JIEHTBI
Pactsxenne, R 25 40 70 125 (1250) 145 135 (1400)
CHKATHE U U3IH6 (250) | (400) | (700) (1500)
Cnur R, 15 25 40 75 (750) | 90 (900) 80 (800)
(150) [ (250) | (400)
CwMmsiTie 40 65 110 200 (2000) 230 215 (2250)
TopLEBOii R, (400) | (650) | (1100) (2400)
IOBECPXHOCTU
(npu HanU4uMK
MIPUTOHKH)
CMmsTie 20 30 50 90 (900) 110 105 (1050)
MECTHOE IpH Ry (200) | (300) | (500) (1100)
IIJIOTHOM
KaCaHUH
Pacrsoxenue B 25 40 70 125 (1250) - -
HaIpaBIEHUU Rir (250) | (400) | (700)
TOJILIIUHBI
MIPECCOBAHHBIX
oy pabpukaro
B
Tabmuma 6
Hanpspxkennoe 00031 Pacuernoe conporusienue R, MIla (krc/cm?),
COCTOSIHUE a- TEPMHUYECKH YIIPOUHSEMOr0O AIFOMUHHUS MApOK
yeHue
AJBIT; AIBITS |AZ31TI [1935T |1925; 1915T
A31T 1915
4
IPacTspkeHue, coKaTHE U U3TH0 R 55 (550)( 100 120 140 175 195 (2000)
(1000) [ (1250) | (1450) [ (1800)
ICBur R 35 (350) [60 (600) | 75 (750) 85 105 120 (1200)
’ 850) | (1050
ICmsaTue TOPLIEBOH 90 (900)| 160 190 225 280 [ 310(3200)
noBepxHocTH (npu Hammann| R, (1600) | (2000) [ (2300) | (2900)
TIPUTOHKH)
CwMmsaTue MECTHOE npu 40 (400) |75 (750) | 90 (900) 105 130 145 (1500)
[UIOTHOM KacaHHH Ry, (1050 | (1350)
PacTsbkeHre B HampaBIeHHH 55 100 120 50 [50(500)] 50 (500)
TOJILIMHBI npeccoBanHbIxX | Ry, (550) [ (1000) | (1200) | (500)
ony(habprKaToB




3a pacdeTHyI0 TeMIeparypy Hapy)KHOTO BO3/yXa IPHHUMACTCS CPEHHSs
TeMIepaTypa HauOojee XOJIOMHOM IISITUAHEBKH COTJIACHO TPeOOBaHUAM
CHulI 2.01.01-82.

3.2. PacueTHble CONPOTUBIICHUS PACTSKEHUIO allOMUHUS R, U3 TUCTOB
IUTSL SIIEMEHTOB KOHCTPYKIIHIA, 3KCIDTyaTalksl KOTOPBIX BO3MOXKHA H TTOCTIE
JOCTIDKEHISI A TFOMHHUEM TIPEJIeNia TEKYIeCTH, CIeAyeT IIPHHUMATH IO TabJI.

7. Tabmuua 7
Mapka u cocrosiHue AlIM AMuM AMr2M
ATIOMUHUS
Pacuernoe 35 (350) 55 (550) 85 (850)
COIIPOTUBIICHUE R,
MIla (krc/cm?)

3.3. PacueTHble CONPOTHBICHUS CBapHBIX, 3aKJCTIOYHBIX M OOITOBBIX
COEMHEHUH 171 pacUeTHBIX TEMIIEpaTyp Hapy>KHOTO BO3ayxa oT miaroc 50 1o
MmuHyc 65 °C npuBeneHsl B Tadu. 9-14.

Jns coenuHeHW Ha 3akjenkax u Oonrax (cM. Tabm. 12-14) pacdetHble
COTIPOTHUBIICHUS PACTSKEHUIO M Cpe3y cleqyeT NPHUHMMATh MO MaTepHamy
3aKJICTIOK WJIM OOJNTOB, CMSTHIO - 1O MapKe AaJIOMUHHS COEIUHIEMBIX
JJIEMEHTOB KOHCTPYKIIUH.

3.4. PacuetHoe compoTuBieHue K,. aTIOMHHUS B OKOJIOLIIOBHOW 30HE
(uept. 1, ceuenue 1-1) mpm aproHOAYroBoil CBapke cieayeT NPHHUMAThH MO
Tab. 8.

3.5. PacyetHoe conpoTUBIEHNE RW CBApPHBIX COCIUHEHUH, BBIMTOITHEHHBIX
aproHOAYTrOBOW CBapkoi ¢ (IM3MYECKMM KOHTPOJIEM KadyecTBa IIBOB
(peHTreHo- uiaM raMma-rpadupoBaHueM, yIbTPa3ByKOBOH Jedekrockonuen n
JIp.) ClleyeT MpUHUMATh 110 Tadi. 9 u 10.

JUiss CBapHBIX CTBIKOBBIX PACTAHYTBIX IIBOB, KaueCTBO KOTOPBIX HE
KOHTpOJUpYyeTcss ~ (U3WYECKUMH  METOJaMH,  3HAUeHHS  pacdeTHBIX
comnpotuBieHni o tabn. 9 u 10 cnexyer ymHOXaTh Ha ko3 durmenr 0,8.

3.6. Ilpu pacuere Ha MPOYHOCTH CBApHBIX KOHCTPYKHOWH (cM. uepT. 1) c
JJIEMEHTaMH 0e3 CThIKa, K KOTOPHIM NPHKPEIIIIOTCS CBApKOW IOIEpEeYHbIE
aJIeMeHTH! (4epT. 1, T), clemyeT YYUTHIBATH MECTHOE OCTalJICHHE 3THX
JJIEMEHTOB (B 30HE TEPMUYECKOTO BJIMSHHSA) ITyTEeM CHIDKCHUS 3HAUCHHUS
PacUeTHOTO COINPOTHUBICHHA R alIOMUHUS 10 3HaueHHs R, , IPUHUMAEMOro

o tabi. 9 u 10.
1
1
} 2}

1 1

al 5)

A—@-ﬂ

a

_==

UYept. 1. CxeMbI CBapHBIX COSAMHEHUH KOHCTPYKIIUI

a — BCTBIK; 0 — BHAXJECTKy JOOOBBIMH IIBAMH; B — BHaXJICCTKY
(IIaHTOBBIMH IIBAaMH; T — CXeMa HPHKPEIUICHUS TOIEPEYHOro dJIeMEHTa K
JJIEMEHTY, HE UMEIOIIEMY CTHIKA; | - TIOTIepeyHBIii 2JIEMEHT; 2 — 3IIEMEHT 0e3
CTBIKa,;



1-1-pacuetHoe ceueHue

3.7. B amiOMHMHHEBBIX TOHKOJIMCTOBBIX KOHCTPYKLHSX JIOITyCKAeTCs
MIPUMEHATh KOHTAKTHYIO W aproOHOAYTOBYIO TOYEYHYIO CBapKy IUIABSIIUMCS
aseKTpoJoM. Pacuernass Hecymias criocoOHOCTH Ha Cpe3 CBapHBIX TOYEK,
BBIMOJIHEHHBIX ~ KOHTAKTHOM M aproHOAYrOBOM  TOYEYHOH  CBAapKOH
miaamumMcs aekrpoaoM mo 'OCT 14776—79, yka3zaHa B peKOMEHyEMOM
MIPUIOKEHUH 7.

3.8. PacueTHbple CONPOTHBIICHHUS CPE3y CBApHBIX COCIMHEHHH BHAXJIECTKY
R,5 , BBITIOMTHEHHBIX KOHTAKTHOW POJIMKOBOW CBAPKOH, [UISl aJIFOMUHHS MapOK
AIM, AMuM, AMr2M cneayeT NOpUHHMATh pPaBHBIMU PacuETHBIM
COTIPOTHUBICHUAM R (cM. TabI. 5 u 7).

Huns amromuans Mmapku AMr2H2 R, = (0,9 — 0,1t)R (rme ¢+ — TommmHa
6oJiee TOHKOTO U3 CBAPHBAEMBIX 3JIEMEHTOB, MM).

3.9. PacuerHble cONpOTUBIEHUS cpe3y R, COCOIUHEHHM Ha 3aKjenKax,
IIOCTABJICHHBIX B XOJIOJJHOM COCTOSIHUM B CBEpJCHBIE M pacCBEpJICHHBIE
OTBEPCTUS, IPUBEICHBI B Ta0IL. 11.

3.10. PacyerHble CONPOTUBIEHUS pacTsLDKEHHIO Ry U cpe3y  Rus
COEIMHEHUI Ha OonTax, IIOCTABICHHBIX B CBEPJICHBIE WMJIM PAacCBEpIICHHBIC
OTBEPCTHS, IIPUBEICHBI B Ta0IL. 12.

Tabmuma 8
Bug  [Hamps- |O6o- PacuetHoe conpoTuBnenne, MIla (krc/cM?), alloMUHHS B OKOIIOIOBHOIT 30HE
CBapHOTO | KeHHOE| 3Ha-
coenune | cocros-| ue-
us HHE HHe
TEPMHYECKU HE TEPMUYECKH YTIPOUHSAEMOTO
YIPOUHACMOTO MapoK Mapok
AIM| AMuM |AMr2M: [ AJI31T; | AJ31T5 | AI31TI 1935T 1915 1915T
AM2Hf AT131T4
PU CBAPKE C NPUMEHEHHEM JJIEKTPOIHON MM TIPHCAJI0YHOH IIPOBOJIOKH MApPOK
CBAL CBAMI3 CBAMI3; 1557 1557
Bereik u [Pacta- | Ry, 5 (250) 40 (400) |65 (650)] 55 (550) | 65 (650) | 80 (800) |115(1150)] 140(1450) [ 511 (1600)
BHAXJIECTK| )KEHUE, 120(1250
y CHKaTHE

J1000BBIMH| M M3THO|
mBaMH (
4epT. Crpur | Ry |[15(150) 25 (250)| 40 | 35(350) | 40 (400) [ 50 (500) | 80 (800) 90 (900) 105 (1050)
1,a,6, (400)
ceyeHHe

1-1)

Braxnecr-[Pacts- | R, [R5 (250) 40 (400) |65 (650)] 50 (500) | 60 (600)* | 80 (800)* 100 130 (1300)* | 140 (1450)*
Ky JKeHue, 75 (750)* [105(1050)* (1000)* | 140 (1450)* | 155 (1600)*
(nanros | cxarne 105(1050)4
BIMH | ¥ U3rHO)
mBamMu
(uepr. 1,
B, CeyeHHd]
1-1)

* JIs coemMHEeHNH BHAXJIECTKY W3 PO(QMIIBHBIX 3JIEMEHTOB.

IIpumeudanus: 1. PacuetHoe conpotuBneHue R,. antoMuHus Mapku 1915T
yka3aHo U1 mpoduiei TommmHol 5—12 Mm. g nmpoduier tommuHONH 4
MM IPH CBapKe BOIb(PaMOBBIM 31IEKTPoIoM R, = 165 MIIa (1700 krc/cm?).

2. BnusHME TPOJOIBHBIX CBapHBIX HIBOB 3JIEMEHTOB KOHCTPYKIHUH (B
00ImMBKaX, KPOBEIBHBIX MOJOTHUINAX H T. I1.) HA Pa3yNpPOYHEHUE ATIOMUHHS
B OKOJIOLIIOBHO 30HE HE YUUTHIBACTCSL.

3. Hang wueprol yka3aHbl pacdeTHbIC CONPOTHUBICHHUS TP CBapke

AJIFOMHUHUA BOJIL(I)paMOBLIM QJICKTPOAOM, TII0A qepToﬁ — INIaBAIIUMCSA
DJICKTPOAOM.
Tabmuma 9
Caapubie Hanpsixkennoe | O6o3na- | PacueTHoe cOnpoTHBJIeHHE CBAPHBIX IIBOB,
coeMHEeHHUsI U coCcTosIHHE YyeHHe MIla (krc/em?), aIIOMHHHSI MAPOK
HIBBI




AJlIM

AMIM

AMI2M;
AMr2H2

IPH CBapKe ¢

IIPHMEHEHHEM 3JIeKTPOIHON 1K

TIPUCAJOYHOMN TTPOBOJIOKH MapOK
CBAl CBAMr3 |CsAMrI3
Betrik Cxxartue, Ry 25 (250); |40 (400) ;45| 65 (650)
pacTsoKeHwHe, 30 (300) * (450) *
n3rub
Cnsur Ry 15(150) 25 (250) 40 (400)
YrnoBeie Cpes R,, | 20(200) 30 (300) 45 (450)
TIIBBI
%k

JUis  KOHCTpYKLMH,

OKCIUTyaTaquss KOTOPBIX

JOCTUIKCHUA AJIIOMUHUCM NIPEACIa TCKYUYCCTH.

BO3MOXHa II0CJIC

Tabmauma 10

CpapHble
COCauHE-
HUs

Y IIBBI

Hanpsxe
HHOE
COCTOSIHHE

0O60-
3Ha-
YCHHUC

PacueTHOE CONPOTHBIIEHHE CBAPHBIX MBOB, MITa (krc/cM?), anroMUHHs

MapoK

AIBIT;
AIIBIT4

AIBITS

AIBITI 1

935T 1915

TIpH TOJIIIIMHE METaJlIa,

1915T

MM

4 ] 512

TIpH CBapKe ¢ MPUMEHECHUEM 3ﬂ€KTp0HHOi’i WK IIpyUca0y]

HO#i POBOJIOKH MapOK

C

BAMI3; 1557

1557

Bersix

npu

M:

a)

cs

MaTu-

Cokarue,
pactsike-
HUE, U3TH0

CBapKe
3IIEKTPOJIO

TUTaBSAIIAM

(aBTOMAT
nyecKast u
OJTyaBTO

gecKast
cBapkKa)

0)
BOJIbGpaM
OBBIM
(pyuHas u
Mexa
HM3HPOBAaH
Hast
cBapKa)

55 (550)

55 (550)

65 (650)

65 (650)

30 (300)

80 (800) [115

120(1250)

140
(1450)

(1150)  [140(1450)

155 (1600)

- 155(1600)

155 (1600)

Casur

R, |35(350)

40 (400)

50(500)

30(300)

90(900)

110(1100)

105(1050)

YrioBeie
(1BBI
¢uanro-
BBIC U
JI000BBIE)

Cpes

R, |45(450)

45 (450)

45 (450»

30(300)

110(1100)

110(1100)

110(1100)

IIpumeuvanus: 1.

PacuerHrre COIIPOTHUBJICHUSA CBApPHBIX COG,HHHGHHﬁ

amroMuHUS Mapku 1915T ykazaHBI I IPECCOBAaHHBIX IPOQIIIEH.
CBApHBIX COCAMHEHUH TEPMUYECKH
YIIPOYHSAEMOTO ATFOMHHUS MOTYT OBITH IOBBIIICHBI HOBTOPHON TEPMHUYECKOH
00paboTKoif (1I0CiIe CBAPKH COCAMHEHHMS), IIPU 3TOM UISl AIFOMHHUS CHCTEMBI
AI-Mg-Si cinenyer nmpuHUMATE R, =0,9R; nis amoMuHHAsS cucteMbl Al-Zn-Mg
R,, = R (rme R — pacdeTHOE COIPOTHBIICHHE, OIIPeeIIeMoe TIo TalI. 6).

3. B cBapHBIX HAaXJIECTOUHBIX COEAMHEHUAX U3 almroMuHMs Mapok AJ[31T,
AI3ITL, AI31T4 u AA31TS npuMeHATh T00OBHIC BBl HE JOITyCKACTCS.

2. PacuerHble CONpPOTUBICHUS



Ta6muma 11

Mapka AJllH AM2H AMrsnM
ATTIOMUHUS TSI
3aKJICTIOK

Pacuetnoe 35(350) | 70(700) 100(1000) 100(1000)
COIIPOTHBIICHHE
cpesy
COEIMHEHUH Ha
3aKJIenKax R,
MIla (krc/cm?)

[Ipumeuanus: 1. B mponmaBieHHBIE OTBEPCTHS CTaBUTh 3aKJICNKH HE
JIOITYCKaeTCsl.

2. PacyeTHbIE CONPOTHUBIICHUS COCTUHEHWH Ha 3aKJENKaxX C MOTaHHBIMU
WINA TIOJNYTIOTaWHBIMU TOJIOBKaMHU ciienyeT cHmkath Ha 20 %. Yka3aHHBIE
3aKJICIKU PaCTATUBAIOUINE YCUIIUA HE BOCIIPUHHUMAIOT.

Tabauma 12
Coenunenne | Hampsoxernoe | O603Ha- PacueTHOE conpoTHBIIeHNE
Ha Gonrax COCTOSIHUE YCHUE COeIMHeHu# Ha OonTax
R, , MIla (krc/cm? ) , u3
ATIOMUHUS MapOK
AwmrSn ABT1
[ToBwimenHot | PacTsbkenue Ry 125 (1250) 155 (1600)
TOYHOCTHU
Cpes Rys 90 (900) 95 (950)
HopwmamnsHoti | Pactsoxenue Ry 125 (1250) 155 (1600)
u rpy0oi
TOYHOCTH
Cpes Ry 80 (800) 85 (850)

3.11. PacyeTHBIE CONPOTUBICHUS CMATHIO 3JIEMEHTOB KOHCTPYKIMH IS
COeIMHEeHUI Ha 3akienkax R,, U 0onrax Rj, , TIOCTaBICHHBIX B CBEpJICHBIC
WJIM pacCBEPIICHHBIC OTBEPCTHS, CIeAYeT MPUHUMATh 1o Tabi. 13.

Tabmuna 13
Mapka anroMuHuA PacueTrHO€ conpoOTHBIIEHHE CMATHIO 3JIEMEHTOB
3JIEMEHTOB KOHCTpyKumii, MIla (kr/cM*) A coeIMHEHNIH
Ha 3aKJIeTKax, R, Ha 6oatax, Ry,
AJlIM 40 (400) 35 (350)
AMDM 65 (650) 60 (600)
AMr2M 110 (1100) 100 (1000)
AMr2H2 195 (2000) 175 (1800)
AJ31T 90 (900) 80 (800)
AJI31T4 90 (900) 80 (800)
AJI31T5 155 (1600) 140 (1450)
AJI31T1 195 (2000) 175 (1800)
1935T 225 (2300) 205 (2100)
1925 275 (2800) 245 (2500)
1915 275 (2800) 245 (2500)
1915T 315 (3200) 285 (2900)

IIpumeuanue. PacueTHble CONPOTUBICHUS NMPUBEACHBI IJI1 COEAUHEHUMN
Ha OoJiTax, IMOCTABJICHHBIX HAa paccTOsHUM 2d OT UX OCH 10 Kpas 3JICMEHTA.




Ilpn cokpamennn 3toro paccrostHuss a0 1,5d mpuBeneHHbIE pacyeTHbIE
COIPOTHUBIICHUS cIeayeT NOHMKATh Ha 40 %.

3.12. PacueTHble CONPOTHUBIEHUS AIIOMUHHS U JUTEHHOIO AJIIOMHHMS,
COCIMHECHUI CBapHBIX, HA 3aKJleMKaX © OonraXx Mg KOHCTPYKIHUH,
AKCILUTYaTHPYEMBIX TIPH PacUeTHHIX Temreparypax Boie 50 °C, HeoOX0auMo

YMHOXkaTbh Ha KodpduuuenT £, , ykazaHHbli B Ta0n. 14.
3.13. TIlpu pacuere DJIEMEHTOB U COEJUHEHHH  aFOMUHHEBBIX
KOHCTPYKIIMH clefyeT yduTeiBaTh KoddduIuenTsl ycnopuii pabotsr &,

IIpUHUMaeMsle o Tabm. 15.

Tabnuna 14
Mapka antoMHHHS AJl1,AMn AMr2, AJI31, 1915,
KOHCTPYKIIUH 1925, 1935, AJI8
Koadppunuent g, (npu 0,85 0,90
temneparype ot 51 1o 100 °C)

Ilpumeuanns: 1. IlpusenenHele 3HadeHus KodpdunueHnrtos &, He
3aBHUCST OT COCTOSIHHSI aTIOMUHUS (CM. TabII. 2).

2. s KOHCTPYKLHMH, SKCILTYaTHPYEMBIX IPU PACUETHBIX TeMIIepaTypax
Beiie 50 °C, koadduuuentsl &, ciuexyer ymenpmare Ha 10% npu

HEMpEPbIBHOM ACHCTBUM HOPMATHBHOM HAarpy3KH CBBIIIE OJHOrO roja, a
TaKKe IpPU HENPEPHIBHOM JEHCTBHM CBBIIE JABYX JIET HOPMAaTHBHOMN
Harpys3KH, cocTaBiisitoniel coimie 0,9 pacueTHoil.

Tabmuma 15

DneMeHTbl KOHCTPYKIUH Kosddumment g,

1. Kopnyca u nHuIa pesepByapoB 0,8

2. KonmoHHBI )KUIIBIX M OOILIECTBEHHBIX 3MaHUHN 1 0,9
OTIOP BOJIOHANIOPHBIX OalleH

3. CxaTble 3JIEMEHTHI PELIETKH IIOCKUX (hepm
TIpY THOKOCTH:

A<50 0,9

A*50 0,75

4. Cxarble pacKkoChl POCTPAHCTBEHHBIX
pemeTIaThIX KOHCTPYKIIUH U3 OANHOYHBIX
YT'OJIKOB, TPUKPEIUIIEMBIX K 110sIcaM OJTHOM
MOJIKOM:

a) CBapHBIMHU IIBAMH WJIH IBYMS 3aKJICTIKaMH 0,75
(6ontamm) u 6osiee, MOCTABICHHBIMU BJIOJIb YTOJKA

0) oHUM OONTOM 0.6

5. Cxatple 3IEMEHTHI U3 OJUHOYHBIX YTOJIKOB, 0.6
TIPUKPEIUIIEMbIE OJJHOM MONKOH (JU1s
HEPaBHOIIOJIOYHBIX YTOJIKOB — TOJBKO Y3KOU
TIOJIKOH ), 32 HCKJIIOYEHHEM 3JIEMEHTOB
KOHCTPYKLIUH, YKa3aHHBIX B 1103. 4 HacTOsILEN
TaOJIMIB, U ITIOCKKX (pepM M3 OJIMHOYHBIX YTOJIKOB

[pumeuanus :1. Koadduimentsr ycmouit pabGoter mo3. 3 u 5
OOAHOBPEMECHHO HE YUYHUTBIBAKOTCH.

2. KoaddurmenTs! ycinoBuid paboThl 103. 3 1 4 HE pacmpOCTPaHSIIOTCS Ha
KpEIUICHHUS COOTBETCTBYIOIIHX AJIEMEHTOB B y3JIaX.



3. JIyis cKaThIX PacKkoCOB MPOCTPAHCTBEHHBIX PELIETYATHIX KOHCTPYKIMH
13 OJIMHOYHBIX YTOJKOB IIPU TPEYTOJIBHOH PEIIeTKe ¢ paclopKaMH (CM. 4eprT.
8, a) ko3 punmeHT ycnoBuit paboThI M03. 4 HE YIYUTHIBACTCS.

4. JInsa ciydaeB, HE OTOBOPCHHBIX HACTOSIIECH TaOmuiei, B (opmymax

crnexyer npunuMars £ . =1,0.

4. PACYET DJIEMEHTOB AJIIOMUHUEBBIX KOHCTPYKI[MI1 HA
OCEBBIE CHJIbI 1 U3I'B

HEHTPAJIBHO-PACTAHYTBIE U TEHTPAJIBHO-CXKATBIE
OJIEMEHTBI

4.1. Pacuer Ha OPOYHOCTL 3JIEMEHTOB, IMOJABCPKCHHLIX HCHTPAJILHOMY
PACTAKECHUIO UJIN CIKATUIO CcHIION N. CJICAYCT BBIINOJHATD 110 (bopMyne

N _
7 =Re. (1
n

4.2. Pacuer Ha YCTOMYMBOCTH CIUIONIHOCTEHYATHIX  3JIEMEHTOB,

MOJABCPKCHHBIX HCHTPAJIbHOMY CXKATHUIO CUJION N, CJICAYET BBIIOJHATL 11O
dbopmye

N
—=<Rg, 2)
J

YucneHnsle 3Ha4eHUs Kkod(duiueHta j mnpuBeAeHs! B Tabn. 2 u 3
00513aTeNBHOTO MPHUII0KEHHS 2.

4.3. Tlpu pacuere cTepkHEW M3 OJMHOYHBIX YrOJKOB Ha LEHTPAIBHOE
C)KaTHe painyc MHEPIMU CEYEHHUsI i CIIeyeT IPUHUMATh:

a) MUHUMAJIBHBIM, €CITH CTEP)KHH MPUKPEIUICHBI TOJIBKO 110 KOHIIAM;

0) OTHOCHTENBHO OCH, IapajUIe]IbHOW OJHOW W3 TMOJOK Yrojika MHpu
HaJIMYUH TPOMEXYTOYHOTO 3aKperieHus (pacropok, IIIpeHTeneil, cBsI3ei n
T. 1), TPEIONPENENSIONEro HalpaBIeHUE BBIIYYMBAHHUS YrojiKa B
TUIOCKOCTH, NTapauIeIbHON BTOPOH IOJIKE.

4.4. Cxarble 3JEMEHTHl CO CIUIOINIHBIMH CTEHKaMu OTKpbIToro II-
00pa3HoOro ceyeHus (Yept. 2), HE YCHJICHHBIC W YCHIICHHBIC OTOOPTOBKAMH
WM yronmeHusmMu (OynpOamu), mpu j’x<3xy (rme lx u /ly -
pacyeTHbIe
TMOKOCTH 3JIEMEHTa B IUIOCKOCTSAX, IEPIEHIUKYISPHBIX OCAM X-X U y—V)
ClIelyeT YKPEIUIITh IJIAHKAMHM WM PEUIeTKOW, NMpPU 3TOM JIOJDKHBI OBITh
BBITTOJIHEHBI TpeboBauus m.11. 4.5 u 4.7.

al &)
¥ y
x X x x
=-l-.--'|r—l-- 2———5‘
y >

Yepr. 2. I1-o6pa3Hble cEYEHUS JIEMEHTOB

a,6 — YKPCIUICHHBIC IIJIAHKaMU WJIN pCLHCTKOP‘I; B — OTKPBITOC



[Tpu OTCYTCTBHM IIIAHOK WITM PELICTOK TaKUE JICMEHTHI IIOMUMO pacyeTa
mo Qopmyne (2) ciemyeT NpPOBEpPATh HAa YCTOWYMBOCTH IIPH H3THOHO-
KPYTHIIBHOW (popMe IOTepH YCTOWYMBOCTH IO (hopMyIe

N
<R
o A 8 )
y

rie ¢ — Ko3(huuneHT, onpenensieMsli o Gopmyie

c:
2 4
1+d+\/(1—d)2+16a @
m
20e d:@
m
Ix—|-]y 5
= +o”;
TE

a
X
O =—— - OTHOCHUTCJIIbHOC PACCTOAHUC MCIKAY LHCHTPOM TAKCCTHU U

IIEHTPOM H3ruba;

8IW It 5
m= 3 +0,156 3 Ay
]y h Ah
I - CEKTOPHAITBHBIA MOMEHT UHEPLMU CEUCHUS;
1
]z—gz bi tl.3 >

b;, t; — COOTBETCTBEHHO NIMPHHA U TOJIIIMHA IPIMOYTOJIBHBIX 3JIEMEHTOB,
COCTAaBIISIIOIIUX CEYEHHE.
st cedenust, MpUBEACHHOTO Ha YepT. 2,B, 3HAUCHUS

]w It
5> 5 U O CICAyeT ONPEeeNaTh 0 hopmymam:
1,0 Ah
I, _39+2B
1,h* (6+p8)°
L _1(c).
An? 3\n )’
4(3+8)
= 5
T2 B)6+5) ©
rae ﬂ:%

[Ipn Hanmuuum yrommeHWH Kpyrioro cedeHus (0ynb0) MOMEHT MHEpLMH

npD4

npu KpydeHuu [, CriefyeT yBeNMUMThL Ha , TAe n — 4ucino O0yns0 B

ceuenun; D — nuametp Oyib0.



4.5. I COCTaBHBIX CXKaThIX CTEP>KHEH, BETBU KOTOPBIX COEIUHEHBI
IUTAaHKaMH MM pelieTKaMu, Ko3hOHUIMCHT j OTHOCHTENBHO CBOOOJHOM OcH
(MepHeHAUKYISIPHON TUTOCKOCTH IIJIAHOK HITH PEIICTOK) CIEAYET OIpPEACIATh
110 Ta61. 2 06A3ATENBHOTO IPUIIOKeHHs 2 ¢ 3aMeHol A Ha A of - 3HAUCHNS

/lef HEOO0XOINMO OTIPENeNATh 0 popmyaMm Tadu. 16.

B cocTaBHBEIX CTEpXKHSX C PEIIETKaMH MOMHMO pacyeTa Ha YCTOMYMBOCTh
CTEPJKHSI B IIETIOM CIIEYyeT IPOU3BOAUTH PACUET HA YCTOWIMBOCTh OTICIBHBIX
BETBEH HA y9acTKax MEXIY Y3JIaMH.

I'nbKoCTh OTHENBHBIX BETBEH }“1 u 12 Ha y4acTKe MEXIy IUTaHKaMH

IoJpKHA OBITE He Ooiree 30.
B cOCTaBHBIX CTEpXKHSAX C PEIIETKAMH THOKOCTh OT/ENbHBIX BETBEH

MCXKIAY Yy3JlaMU HE JI0JDKHA IMPEBLINIATh MNPHUBEACHHYIO rubKOCTh j’ef

CTEPKHS B I[EJIOM.

4.6. PacueT COCTaBHBIX 3JIEMEHTOB U3 YrOJIKOB, IIBEJIJIEPOB U T. II.,
COC/IMHEHHBIX BIUIOTHYIO WJIM 4epe3 IMPOKJIAJAKH, CIEAYET BBIIOJIHATH Kak
CIUIOLIHOCTEHYATHIX MPU YCJIOBHH, YTO HAHOOJBLINE PACCTOSHUS MEXKIY WX
coelMHEHUsIMU (TIPOKJIaJIKaMu, IaidaMu U T. 11.) He npeBbimatot: 30i — s
CKAThIX 371eMeHTOB; 80i — M1 PaCTSHYTHIX SJIEMEHTOB.

3necs paanyc MHEPIMHU i YroJIKa WK IIBeJjiepa cieayeT NPHHUMATh Ui
TaBPOBBIX WJIM JBYTaBPOBBIX CEUEHHMH OTHOCHUTEIBLHO OCH. MHapaJuIesbHOM
IUIOCKOCTH PACIIONIOKEHUST MPOKJIANOK, a M KPECTOBBIX CEUCHHH —
MUHUMaJbHBIM. [Ipy 3TOM B mpenenax MJIMHBI CKAaTOTO SJIEMEHTa CIEAyeT
CTaBHUTb HE MEHEe BYX MPOKJIIAIOK.

Tabnuna 16
Tun Cxema ceueHust IIpuBenenHble THOKOCTH X COCTaBHBIX CTEPHKHEH CKBO3HOTO CEUSHUS
ceye-
" C IUTAaHKaMH TIpU C peneTkaMu
LL/1b)<5 LI /1,b)>5 _|
! hy=NAH0,8] 4= 2 2
ef vy eof 1 Aefz \//Ty +4/
6
( ) (9)
(12)
2 2 N
A= 7240,8 A=\ i+
o d A= VA2 44/ 4
y
% (10)
13)
3 _ 2 A _ 2 N
Ao = V2+0,8 Aoy = V2 Aor= V244 d
(11)
® (14)

Obo3nauenus, npunsimole 6 maon. 16:



A — HaubonbIIast TMOKOCTh BCETO CTEPHKHSL;

/11, /12, /13 — TruOKOCTH OTAENBHBIX BeTBEH mpu u3rude Hux B
IUTOCKOCTSIX, HMEPHEHIUKYIIPHBIX OCSIM COOTBeTCTBeHHO /-I, 2-2 m 3-3, Ha
yJacTKax MeXAy NMPUBAPCHHBIMH TUIAHKaMH (B CBETY) WM MEXKIY LEHTpaMHU
KpaifHUX OOJITOB MK 3aKJIETIOK;

A — mIomaas CEYCHUS CTEPIKHS;

Ad1,Aq —TUIONIAN CEYCHHSI PACKOCOB PENIeTOK (IIPH KPECTOBOM peIIeTKe
- IIByX pAacKOCOB), JEXKAaIIUX B IUIOCKOCTAX, IEPIEHANKYIAPHBIX OCSIM
COOTBETCTBEHHO /- n 2-2;

Ay — TIIOmAAb CeYeHHUsT packoca pemeTKH (IPH KPEeCTOBOHM pemeTke —
ZIByX PacKOCOB), JIeXamled B IUIOCKOCTH OJHOH TpaHH (I TPEXTPaHHOTO
PaBHOCTOPOHHETO CTEPIKHA);

Qy, 0, — Kko3bPUIMEHTSI, onpesielisieMble 110 GopMyJe

3
a=10 % ;

a,b,] - pa3mepsl, IpUHIMAaEMBIE TI0 YepT. 3,a U 4epT. 4;
n,n; - K03QUIHEHTEHI, OIIpeessieMble COOTBETCTBEHHO 10 (hopMyIaMm:

dub _Iyb

1,0 Lol
" :]bzb . " :Ib3b .
I, I

rac [bl 3 Ib3 - MOMCHTHI I/IHeleI/Il/I CCUCHUA BeTBefl OTHOCHUTCJIBHO ocei&
co0TBeTCTBEeHHO /—/ 1 3—3 (11 ceueHuit TMIoB / 1 3 ) ;

1 bl / b2 - MOMEHTBl MHEPLUM CEYEHMs JBYX YIOJIKOB OTHOCHMTEIBLHO
oceit cooTBeTcTBeHHO [—1 u 2—2 (114 cevueHwus Tuma 2);

I,- MOMEHT MHEpIHH CEYEeHHUS OJHOW ITAaHKH OTHOCHTEIHFHO COOCTBEHHOIM
ocu x-x (uepr. 4) ;

Li,lo - MOMEHTBI MHEpUMH ceYEHMs] ONHOM M3 IUIAHOK, JIeXKAllUX B

IUTOCKOCTSIX, TIEPICHINKYIISIPHBIX OCSIM COOTBETCTBEHHO [—I m 2— 2 (A
cedeHMs THTIA 2).

a) 6)

b | b

L |

Uept. 3. Cxema permerku

a - PacKOCHOI1; b - KpecToBOIi ¢ pacrmopkaMu



2-2
UYept. 4. CocTaBHOI CTEep)KeHb Ha TUIAHKAX

4.7. PacueT COCOMHHTEIBHBIX AIIEMEHTOB (IUIAHOK, PEIIETOK) CXKAThIX
COCTaBHBIX CTEPXKHEH CKBO3HOTO CEYCHUSI CIICAYET BBIMONHITH HA YCIOBHYIO
nornepedHyto cuiny Qg,, MPUHUMAEMYIO TIOCTOSIHHOM IO BCEH JUTHHE CTEpPIKHS
1 OTIpenernsieMylo 1o ¢hopmyie

_ E.N

Qn = 4,2-107%(4000— =) — (15)
R j

rac N — HpO}IOJ‘ILHOG ycme/Ie B COCTaBHOM CTep>KHe;

j —  KOO(Q(UIHEHT TMPOAONBHOTO W3rH0a, TNPUHUMACMBIH I

COCTABHOT'O CKBO3HOT'O CTEPIKHS B IUIOCKOCTH COEAMHUTENNBHBIX JIEMEHTOB.

Yci10BHYIO MONepeynyto cHity Qe CIeAyeT pacipeneniTh NpH HaIHIuK:
TOJIBKO COSAWHUTENBHBIX IUIAHOK (PEIeTOK) — IMOPOBHY MEXAY IUIaHKAMH
(pemreTkamu), JIKAIMAMH B IUIOCKOCTSX, IIEPHEHAMKYISAPHBIX  OCH,
OTHOCHTENIBEHO KOTOPOIl IPOU3BOAUTCS MPOBEPKa YCTONYHBOCTH;

CIUIOIIHOTO JIUCTAa M COCAWHUTENBHBIX IUIAHOK (PEIIEeTOK) — IIOIoJaM
MEXIy JHMCTOM M IUIaHKaMHU(peIleTKaMHu), JEKaIllMMH B IUIOCKOCTSIX,
HapaJuIeIbHbIX JIHCTY.

Ilpn pacyere pPaBHOCTOPOHHHX TPEXTPAHHBIX COCTaBHBIX CTEpXKHEH
YCIOBHYIO — momnepeuHyro cuwity Qpc ,[IPUXOASAINYIOCS HA  CHCTEMY
COCIIMHUTEIIBHBIX DJIEMEHTOB, PACIIONIOKEHHBIX B OJHOH IIIOCKOCTH, CJIENyeT
npuHAMaTh paBHOH 0,8 Qse.

4.8. Pacuer coOeTMHHUTENBHBIX IUIAHOK M WX NPHUKPEIUIeHuH (cM. dept. 4)
CllellyeT BBIIOJNHATh KaK pacdeT »JJIEMEHTOB Oe3pacKOCHBIX (epM 110
bopmymam:

Ha cuny F, cpesarowyio nnauxy:

F= ; (16)

Ha momenm M, u32u6af0u¢u12 NnlaHKy B €€ njiockocmu.



(17

rae Qs - yCIOBHAs TOINEpEYHAas CHJIa, MPUXOASMIAsICS Ha IUIAHKY OJHOW
TpaHy;

| — paccrosiHEE MEX Ty IIEHTPaMU ILIAHOK;

b — paccrosiHUE MEXKTy OCSIMH BETBEH.

4.9. PacueT COCIMHUTEIBHBIX PEUICTOK CICAYET BBITONHATH KaK pacder
pemetok depm. [Ipu pacuere mepeKPECTHBIX PACKOCOB KPECTOBOW PEIIETKH C
pacmopkamMu (cM. 4YepT. 3, 6) HEOOXOIUMO YYHUTHIBATh JOMOIHUTEIHHOC
ycuimue N, BO3HHKAIOIIEE B KaXIOM packoce OT O00XaThs IMOsCOB H
ornpezensieMoe 1o Gopmyie

N NAd
wd —ON — (18)
d Al

rae N - ycuine B OJJHON BETBH CTCPIKHS;
Aq - IUIOUIAIb CEYEHUS OJIHOTO PACKOCa;
A; - mIomanb ceueHus OJHOU BETBH;
a - ko3¢ punnenT, onpenensieMsli mo Gopmyie

_ al’
o= 23}

a,l,b - pa3zMepsI, mpuBeAEeHHBIE Ha YepT. 3, 0.

4.10. PacueT crepikHEil, NpeJHa3HAYCHHBIX U1 YMEHBIICHUS PacueTHOU
JUIMHBI CXKaTBIX DJIEMEHTOB, CIICIyeT BBINOIHATE HA YCHIHS, paBHBIC
YCIOBHOH TMONEPEYHON CHIe B OCHOBHOM CXAaTOM 3JIEMEHTE, ONpeAensieMOn
o ¢popmyie ( 15).

(19)

N3TUBAEMBIE SJIEMEHTDI

4.11. PacdeT Ha MPOYHOCTH FITEMEHTOB, U3THOACMBIX B OJHOW W3 TITaBHBIX
IUTOCKOCTEH, CIEAYET BBIIOIHATE IO (hOPMYIIaM:
M 0S
< . ==
<Rg.; (0 t==—=Rg. @1
n,min t
[pu Hamuuuw ocCNa0JICHUs] OTBEPCTHUSAMH JUIs 3aKJICOK WA OOJTOB
3HAYCHUS KacaTeNbHBIX HANpsDKeHuH [ B Gopmyne (21) crexyer yMHOXKATh
Ha BEJIUYMHY OTHOILIEHUS

ad’ @

rac a — mar OTBepCTI/Iﬁ;

d - TnaMeTp OTBEpCTHSL.
4.12. Insa creHOK 0anok, paccuuThiBaeMbIX 1o (opmyine (20), TOIDKHBI
OBITh BBITIOJIHEHBI YCIIOBHS:

\/sxz—sxsy+sy2+ 3t,(Rg.; (23)

M

X o
rac Sx:— - HOPMAaJIbHBIC HANPSHOKCHUA B CPCAWHHOU IIOCKOCTH
n
CTCHKH, MapaJlJICJIbHbIC OCHU 6am<1/1,



A
y

NepHeHUKYIIpHbIE OCH Oalkd, B TOM 4YHCIe S;,. , ONpEIeNsieMoe II0

- HOPMAJIbHBIC HANPSIKCHUS B CpeL[HHHOﬁ IINIOCKOCTH CTCHKH,

¢dopmyite (1) 00s13aTEIBHOrO MPHIIOKEHHS 5:
, -0
Vo th

- cpelHee KacaTelbHOE HaIlpsDKEHHE,BBIUUCIAEMOE C
yueToM popmyiiet (22) ; £, h — COOTBETCTBCHHO TOJIIIIMHA U BHICOTA CTCHKH.
Hanpspkenust S, , m S, cielyeT onpeaensaTh B OJAHOH U TOM ke TOUKe

CTEHKH OaJIku ¥ IPHHUMATH B (hopmyite (23) KaxIoe co CBOMM 3HAKOM.

4.13. Pacuer Ha yCTOMYMBOCTH 0aJOK JBYTaBPOBOTO CEUCHHS,
N3rnbaeMbIX B IIIOCKOCTH CTEHKH, CJIELyeT BBINOIHSITH 10 (hopmyre
M
——=<Rg, 24)
JoWe
rae W, — ISt CKaToro mosica,
Jb - KO3hOQUIMEHT,  OmpeAesieMbId IO

00513aTeNbHOMY PHIIOKEHUIO 3.
Ipu onpenenenun 3HaueHus J, 3a PacCUETHYIO AIUHY Oanku [, ciexyer

NPUHUMATh PAcCTOSHHUS MEXIy TOYKaMM 3aKPEIUICHHH C)KaToro mosica OT
TIOTIEPEYHBIX CMELICHUH; IPU OTCYTCTBUM CBs3el /,=! (Tz1e / -mponeT Oankn).
3a pacyeTHyIO JUIMHY KOHCOJIM CIIEAYET NPHHUMATH: [/~ / TP OTCYTCTBHH
3aKpeIUICHUsT CXKAaToro I0sfca Ha KOHIE KOHCOMM B TOPU3OHTAJIbHOW
IUIOCKOCTH (31ech [/ - JUIMHA KOHCOJM); PAacCTOSIHUE MEXIy TOYKaMH
3aKpeIUIEHUH  CXKAaroro TMosica B  TOPH3OHTAIBHOW  IUIOCKOCTH  IpH
3aKpEeIUICHHUH T105iCa Ha KOHIIE U 10 JJTHHE KOHCOJIH.

YcroitunBocTh Oaiok He TpeOyeTcst MPOBEPSITH:

a) Ipu THepenade Harpy3kd 4depe3 CIUIONIHOW JKECTKMH HacTHII,
HETIPEPHIBHO OIMPAIOIINICS Ha CKAaThli IMosic OallKM M HaJe)KHO C HHUM
CBSI3aHHBIH (TUIOCKMH W TPOGMIMPOBAHHBIA METAJUIMYECKHH HACTHIL,
BOJIHUCTAs CTANb U T. I.) ;

0) IpY OTHOIIEHWHU PACUETHON JJTMHBI OAJIKH /. K IIMPHHE CXKATOrO 1osica
b, He TpeBBIIIAIOIIEM 3HaYEHHUH, onpeessieMblx 1o Gopmynam tabm. 17 mis
0aJIOK CUMMETPHYHOTO JIByTaBPOBOTO CEYCHUS U C OoJiee pa3BUTHIM CXKAaThIM
TI0SICOM, JUISl KOTOPBIX IIMPHHA PAaCTSHYTOTO mosica cocrasisier He MeHee 0,75
LIMPHHBI CKATOTO T0sICa.

Tabmauma 17
Mecto npuioxeHus Ha l i
HauGonbine 3HaueHUst of , IPH KOTOPBIX HE TpebyeTcs pacuer Ha
TPY3KH b
YCTONYMBOCTD MPOKATHBIX M CBAPHBIX 6ajok (mpu 1 < — < 6uls5< — <
4
35)
K Bepxzem mosicy [ b b b T J2
0,45|0,3540,0032 =+(0,76—0,02— ) — [1/ =
i t t"h|\R
(25)
K HikHEMY TOSICY [ b b b T E
0,4510,57+0,0032 7+ (0,920, 027 ) 7 IR

(26)




I b b.b
acueTe ydacTka Oaaku 0945 0941 +0, 0032_+(0, 73_0, 016_)_ 1
p y ¢ t’h

MEXKAY CBA3AIMHU UIIH IIPU
YUCTOM U3rube (27)

Obosnauenus, npunsimole 6 maon. 17:

b,t — COOTBETCTBEHHO IIUPUHA U TOJIMHA CXKATOTO 105ICa;
h — paccrosiHue (BBICOTa) MEXIy OCSIMU HOSICHBIX JIUCTOB. ,

HpI/IMe‘IaHI/Ie. ,Z[J'IH 0aJlOK C IOSCHBIMU COCIMHCHHMAMHA Ha 3aKJICIIKaxX H

Loy

BBICOKOIIPOYHBIX OonTax 3HAUYEHUS —= , MOJY4Ya€MBIC IIpU pacyeTe II0

¢dopmymam Tabn. 17, cneqyer yMHOXKATH Ha Ko dunueHT 1,2.

4.14. Pacdyer Ha HPOYHOCTH SIEMEHTOB, U3THMOAEMBIX B JIBYX TJIABHBIX
IUTOCKOCTSIX, CIIEAYET BEHIIONHATE 110 POopMyIie

M

X

M,
7 yx—=x=<R (28)

xn 1 yn ¢

IZie X,y - KOOpPAWHATHl PacCMaTpHBaeMOil TOYKH CEYEHHUS! OTHOCHTEIBHO
€ro TIIaBHBIX oced. B Oanmkax, paccuyuThiBaeMbIX 0 Gopmyne (28), 3HaueHUs
HaTIPSDKCHUH B CTEHKE OAJKH CIIeIyeT MpoBepaTh mo Gopmynam (21) u (23) B
JIBYX TJIaBHBIX IJIOCKOCTSX M3rH0a.

[pu BemomHeHnn TtpeboBanuii m.4.13a Oankw, W3rHOaeMbie B IIBYX
IUTOCKOCTSIX, Ha YCTOMYMBOCTh HE IIPOBEPSIOTCH.

SJIEMEHTBI. TIOJIBEPXKEHHBIE JEMCTBHIO OCEBOM CUJIBI C
N3rnibOM

4.15. Pacuer Ha OPOYHOCTDh CINIOIIHOCTCHYATBIX BHCUCHTPCHHO CIKATBIX,
C)I(aTO-I/I3FI/I6aeMBIX, BHCHCHTPEHHO PACTAHYTBIX U paCTﬂHyTO-I/I3FI/I6aeMBIX
DJICMCHTOB CJICAYCT BBIIIOJHATH 11O (I)OpMyJ'IC

N M, M,
—+——y+—=x<R 29
177 VF7 ¢ 29)

n xn yn

IZie X, ¥ - KOOPJUHATHl pacCMaTpPUBAEMON TOUYKH CEUYEHHS OTHOCHTEIHHO
€ro IJIaBHBIX OCEH.

B coCTaBHBIX CKBO3HBIX CTEpXKHSAX KaXIyI0 BETBb HEOOXOANMO
poBepATh 1Mo (Gopmyie (29) mpu COOTBETCTBYIOMIMX 3HaueHUsx N, M, M,
BBIYMCIICHHBIX JUIS JaHHOH BETBH.

4.16. Pacuer Ha YCTONYMBOCTh BHELIEHTPEHHO CXKaThIX W CXKaTO-
N3rn0AaeMBIX 3JIEMEHTOB CIIEAYeT BBINOJNHATH KaK B IUIOCKOCTH JIEHCTBHA
MoOMeHTa (TJIockast opMa HOTepH YCTOMYMBOCTH), TaK W U3 INIOCKOCTH
IIeHiCTBUS MOMEHTA (M3TUOHO-KPYTWIIbHAS (hopMa IMOTEPH YCTOWIMBOCTH).

Pacuer Ha yCTOMYMBOCTH BHELIEHTPEHHO CXKATBIX M CXKaTO-U3rMOAaEeMbIX
JIEMEHTOB MOCTOSIHHOTO CEYeHMsT B IUIOCKOCTH JEHCTBHS MOMEHTa,
COBITAIAIOIIEH C IIIOCKOCTHI0 CHMMETPHUH, CJIEYeT BBIOJIHATH 110 (opmyIe

N

—=<R
j.A c (30)

B dopmyne (30) koadduument J ¢ CIENYyeT ONpENENATh:



a) AN CIUIOIIHOCTEHYATHIX CTEpXKHEH — mo Tabn. 1 o0s3arernpHOro
NpUIOKEHUsT 4 B 3aBUCHMOCTH OT YCIOBHOW THOKOCTH J=A4/— #

E

NPUBEACHHOIO OTHOCHTEIIBHOTO JKCLECHTPHCHTETA M. OIPEACIISIEMOro II0
dopmye

me_thm 3D
e i - koodpuimenT BiuAHUSA (GOPMBI CEYEHHs, OMPENENIEMBIH MO
Tabi1. 3 00s3aTEIHHOTO NPHUIOKEHUS 4;
_eAd
m_—W - OTHOCUTENBHBIA OKCIEHTpPUCHTET (34eCh e —

c
9KCUECHTPUCUTET; W. -MOMEHT CONPOTHBICHHUSI CEYCHUS miss Hambolee
C)KaTOT0 BOJIOKHA).

Pacder Ha  yCTOWYMBOCTH  BBINOMHATH He  Tpedyercs s
CIUIOIIHOCTEHYATHIX CTepXKHeH npu mq>10;

0) I CKBO3HBIX CTEpKHEH C peEIIeTKaMHM WM  IUIAHKaMH,
PaCIONOKEHHBIMH B IIOCKOCTSIX, MApaUIeIbHBIX MIOCKOCTH WU3ruda, - 10
Taba. 2 o00s3aTeNIbHOrO TPHIOKEHHs 4 B 3aBUCHMOCTH OT YCJIOBHOW
MIPUBEJICHHOM TMOKOCTH, ONpeAesieMOoil Mo Gpopmylie

r
= — 32
jvef j“ef e (32)
U OTHOCHUTCIIBHOI'O 3KCHCHTpI/ICI/ITeTa m, onpez[enﬂeMoro 110 (bopMynaM
Ay ;
m =e —-
L (33)
Axy
m,=e, Ji
y

IJIe X1,)|PACCTOSIHUSL COOTBETCTBEHHO OT OCH V- WIIK X-X JI0 OCH HauboJee
CKaTOi BETBH, HO HE MEHEEe PAaCCTOSHUS 0 OCH CTEHKH BETBH.

4.17. PacueTHble 3HAYECHUS N3TMOAIOIINX MOMEHTOB M, HEOOXOMUMBIE IS
BBIYKCIICHHSI SKCIIEHTPUCUTETA

e=—, CJIIEAYET NIPUHUMATHL PABHBIMU!

N

a) UL CTep)XKHEW TIIOCTOSIHHOTO CEYeHHS paMHBIX CHCTEM —
HanOOJBIIIEMY MOMEHTY B TIpe/Ieax ITMHBI CTEPIKHEH;

0) AN CTyNMeHYaThIX CTEpXKHEW — HamOOJIbIIIeMy MOMEHTY Ha JUIMHE
y4acTKa HOCTOSHHOTO CEeUCHUS;
B) JUI1 KOHCOJIEH — MOMEHTY B 3aJejKe, HO HE MEHEe MOMCEHTa B

CEYCHHUH, OTCTOSIICM Ha TPETh JAJIHHBI CTEPIKHS OT 3aICIIKH;

T) U CXKAThIX CTEPIKHEH C MApHUPHO-OMEPTHIMHU KOHI[AMU U CCUCHHUSIMH,
HUMEIOLIMMH OJIHY OCh CHMMETPHH, COBIIJAIOUIYIO C TUIOCKOCThIO M3THOa, -
MOMEHTY, onpezensieMomy 1o ¢popmyram tabdm. 18.

JIJist cKaThIX CTEPXKHEH ¢ IIApPHUPHO-ONEPTHIMM KOHIIAMH W CCUCHHSMH,
HMCIOIIMMH ~ 1OBE OCH CHMMCTPHH, IPUBEACHHBIC  OTHOCHTEIIBHBIC
9KCIECHTPUCUTETHl M, CIEOyeT OIpenenars mo Tabim. 4 o00s3aTenbHOro
MIPHIIOKEHUS 4.

Tab6muma 18

| OTHOCUTENBHBII | PacueTHble 3HaueHHs M IIpU yCIOBHOM THO KOCTU CTEPXKHS |




SKCLIEHTPUCHTET,
COOTBETCTBYIOIIMI
Mmax
1 <4 A>4
m=<3 },
M:M2:MmaX_Z(A e
3<m=<10 M:M2+mT_3<Mma' M:M1+m7_3(MmaX_l

Obo3nauenus, npunsmole 6 maon. 18:

Mmax - HanboNbIIHHA N3rHOAIOMNKf MOMEHT B TIpe/ieax JIHHBI CTEPXKHS

M, - HamOonpIIMK W3TUOAIOIIMI MOMEHT B TpejeNax CpeaHed TpeTu
JUTMHBI CTepxHs, HO He MeHee 0,5 M., ;

M — OTHOCUTEINIBHBIN 3KCIIEHTPUCHUTET, OTPEACISIeMBIi 1o hopMmyrte

MmaxA
m=————
NW

c

ITpumeuannue. Bo Bcex cnydasx cieayeT npuHuMath M>0,5M,,q.

4.18. Pacuer Ha YyCTOWYMBOCTH BHELEHTPEHHO CXKaTBIX 3JIEMEHTOB
MTOCTOSTHHOTO CEYEHUS M3 IUIOCKOCTH JCWCTBUS MOMEHTA IPH HX H3rube B
IIocKocTH Hambombmeil xectkoctu (I>ly), coBmamaromieil ¢ MIOCKOCTBIO
CUMMETPHH, CIIEIYET BITOJIHATH 10 (popMysie

N
—=<R
¢ A 8. (34)
y
rae ¢ — K03 (OUIHEHT, BRIYUACIIEMBIN 10 opmyie (35).
4.19. KoappumnueHT ¢ cienyeTr onpenemsaTs mo Gopmyie

B

~ 1+am (33)
X

rae a, f - koodduumentsl, npuauMaemsie mo Tabir. 19.

[Tpu onpeneneHuy my, 3a PAaCYSTHBIH MOMEHT My clieyeT IPHHUMATH!

a) IUIsl CTep)KHEH C INapHUPHO-ONEPTHIMU KOHIIAMH, 3aKPEIICHHBIMH OT
CMCIICHUS  MEPHCHAUKYJISAPHO  IUIOCKOCTH  JICHCTBUS ~ MOMEHTa, -
MaKCUMAJIbHBII MOMEHT B INpEAENaX CPeIHeH TpeTH IUIMHBI (HO HE MEHee
MIOJIOBUHBI MOMEHTA, HanOOJIBLIETO Ha JUIMHE CTEPXKHSA) ;

0) A1t KOHCOJIeH - MOMEHT B 3ajejIKe (HO He MEHEee MOMEHTA B CCUCHUH,
OTCTOSIIEM OT 33aCNKU Ha TPETh [UTUHBI CTEPXKHS).

Ta6muma 19

Tun cedennst 3radycHus K03 urmeHToB
< <
anpﬂl_mx_s ﬁ Ipu

A <A A >A
y y~ e

OTKpBITOE 0,75+0,05m,




4 1 Jo b

1-(0,25-0,05m ) - 1—(1—/=) (2=

y ] y I
3aMKHYTOE KK 0,55+0,05m, 1 L
CKBO3HOE C Je
pemeTkamMu (um -
IUTAHKaMH) J y

Obos3nauenus, npunsmole 6 maon. 19:
I,I, - MOMEHTBI MHEPIIMU COOTBETCTBEHHO OOJbIICH W MEHbBIIEH MOIOK
OTHOCHTEIIBHO OCH CHMMETPHHU CEUCHHUS V-V,

J. —3Hauenue jy npu ),y=/1023,8 £

R

[pumeuanust: 1. 3HadeHuss kodpGuuueHToB ¢« U [ s CKBO3HBIX

CTep)KHEH C penreTkamy (WIM IUTaHKaMH) ClielyeT NMPUHUMATh TOJBKO IIPH
HaJIMYUM HE MEHee JBYX HNPOMEXYTOYHBIX AuadparM Io JUIMHe cTepkHs. B
IIPOTUBHOM CIIy4ae CJIEAyeT NMPUHUMAaTh KO3(QUIMEHTHI, yCTaHOBIICHHbIE
JUISL CTEPKHEH OTKPBITOTO JIBYTaBPOBOTO CEUEHHSL.

2. Ilpu 3HayeHHsIX Me<l wiM m>5 ciieqyeT NpUHUMaTh COOTBETCTBEHHO
m=1 nnu m,=5.

I[Ipu rtHOKOCTH ,ly> ,1623,8 % KOX(QQUIUEHT ¢ HE OIDKEH

MIPEBBIIATH IS CTEPIKHEH:
3aMKHYTOTO CE€UEHHS — EANHHIIBI;
JIBYTaBPOBOTO CEUEHHS C JBYMS OCAIMH CHMMETPUH — 3HAYCHUMH,
OTIpEIETISIEMBIX 110 (hOopMyIIe

2

16 M (36)
1+d+y(1—d ) +—(—)
( ) m(Nh>

I +1
rae d:@: = = 2y
Ah

h - paccTOsIHIE MEXIy OCSIMH TIOSICOB;

It 2 3
m=2+0,156— i2:1,=0,433 b1

1

4.20. BHEIEHTPEHHO CXaTble JJEMEHTHI, W3ruOaeMble B IUIOCKOCTH
o~ 1
Hanmenbie skectkoctn (I,<l, m € y 0 ) Tnpu /1x>/1 y» Chemyer

paccuntheBath 1Mo opmyrne (30), a Takke HMPOBEPATh HA YCTOWYMBOCTH W3
IUIOCKOCTH JIEHCTBUS MOMEHTa KaK LEHTPaJIbHO-CXKAThle CTEPXKHH 10

¢bopmyme
j.A e 37)

npu A N <1 y TIpoBepka YCTOMYMBOCTH U3 TUNIOCKOCTH JIEHCTBUSI MOMEHTA
He Tpedyercs.

4.21. B CKBO3HBIX BHELEHTPEHHO CXKAThIX CTEPXKHSX C pEIIEeTKAMU,
PACIIOJIOKEHHBIMH B IUIOCKOCTSIX, MapaUICIbHBIX TUIOCKOCTH U3rnba, Kpome



pacdyera Ha yCTOHYMBOCTH CTep)KHSA B menoM mo ¢opmyrne (30) ciemyer
IIPOBEPUTH OTAENBHBIC BETBU KaK LIEHTPAIBbHO-CKAThIe CTEPKHU 110 hopMyIre
(2).

[IpononbHy0 CHily B KaXXIOW BETBU CJIEOYyeT OINpPENEsITh C y4eTOM
JIOTIOJTHUTEIBHOTO YCWJIMSL OT MOMEHTA; BEJIMYHHY 3TOTO YCHJIHUS IIpH
NapauIeNbHBIX BETBAX (T105icax) HEOOXOIMMO ONpPENENTh 110 GopmyIe

N =—, reb- paccTosiHIe MEXIY OCSIMHU BeTBEH(TIOSICOB).

ad b

OtnenbHbIE BETBM BHELUEHTPEHHO CXKATBIX CKBO3HBIX 3JIEMEHTOB C
IUITAHKaMU CJIETyeT NMPOBEPSTh Ha yCTOHYMBOCTh KaK BHEIEHTPEHHO CKaThble
JIEMEHTHI C YYETOM YCHJIMH OT MOMEHTa M MECTHOTO HM3TrHba BETBEH OT
(haKTH9IECKON MM YCIIOBHOM IONIEPEYHON CHIIBI (Kak B Moscax 0e3packoCHON
(bepMer).

4.22. Pacuer Ha yCTOMYMBOCTb CIUIOIIHOCTEHYATBIX CTEPIKHEM,
MIOJIBEP’KCHHBIX CKAaTHI0O M W3rHOy B IBYX IJABHBIX IUIOCKOCTSIX, IPH
COBIMAJICHUH IUIOCKOCTH Hambombureii xectkoctu (1 x>1 y ) € IIOCKOCTBIO

CUMMCTPUHU CJIICAYET BBIIIOJHATDH 1O q)opMyne

N
e Rg, (38)
exy
rae ]exy:.]ey\/z’
31ech J ey - CIC/YCT OIPE/ENSTE COMNIACHO TPEOOBAHMSIM
m. 4.16;
¢ — Heo0XOUMO ONPEIEIATh COrTACHO TPEOOBAHUSIM II.
4.19.
Ecrm m,. <2m +» TO KpoMme pacyeTa no ¢opmyne (38) crmenyer

MPOU3BECTH JIOTOJIHUTEIbHYIO MpoBepky Mo dopmynam (30) u (34),
npuHumas e,=0.

3HaueHUs OTHOCHUTENBHBIX OSKCIIEHTPHCUTETOB CIEAYET ONpPENessTh MO
dopmyiaam
m_=e _—— m =e —

W amTe 39
cx cy

rne W, We — MOMEHTBI CONPOTHUBIICHNSI CEYEHHN sl HanOoJee cKaToro
BOJIOKHA OTHOCHTEJIBHO OCEH COOTBETCTBEHHO X-X U V-).

Ecm A M A y » TO KpoMme pacuera 1o popmyie (38) cienyer mpoussectu
JIOTIOJTHUTENBbHYIO0 TIpoBepKy 1o ¢opmyne (30) , mpunumas e,=0. B ciyuae
HECOBMAJCHHS  IUIOCKOCTH  Hambompmeii sxectkoctd (1 x>1 ¥ ) ¢
IUIOCKOCTHI0 CHMMETPHUH PACUETHOE 3HAUCHUE/ U CIIeyeT YBEIHUUUTh Ha 25 %.

4.23. Pacyer Ha yCTOWYHMBOCTH CKBO3HBIX CTEpXHEH M3 JBYX
CIUIOLIHOCTEHYATHIX BETBEW, CUMMETPUYHBIX OTHOCHUTEIBHO OCH y-y (4UepT.
5), ¢ peleTKaMH B IByX MapajiebHbIX INIOCKOCTSIX, MIO/IBEPKEHHBIX CIKATHIO
1 u3ru0y B 00EUX IIIaBHBIX INIOCKOCTSIX, CIEAYET BBIIOIHSTD:

Il CTepKHEH B LEJIOM — B IUIOCKOCTH, IMapajulesIbHON IIOCKOCTSM
pelIeToK, coriacHo TpedoBanusM I1. 4.16, npunumas e, =0 (cM. 4eprt. 5) ;
IJIs1 OTACJIBHBIX BeTBeﬁ — KakK BHeHeHTpeHHO CXKAaThbIX DJJICMCHTOB IIO

¢dopmymnam (30) u (34), mpu 3TOM NPOJIOIBHYIO CHIIY B KaXKI0W BETBH CJICIyET
OTIpeNeNATh C Y4€TOM YCHIIUS OT MOMeHTa M, (cM. 1. 4.21), a MmomenT My —
pachpeiensiaTh MeX/y BETBIMH NPOIIOPIIMOHAIBHO HX KECTKOCTSIM;



€CJIK MOMEHT My NeHCTBYeT B IUIOCKOCTH OJHOW M3 BETBEU, TO CIIEAYyeT
CUYHTATh €r0 MOJHOCTHIO IEPEAAIONINMCS Ha 3Ty BETBb.

[Ipu mposepke otaensHOH BeTBH 10 (opmyne (34) ruOKocTh ee
OTIpENIeNSIETCS 10 MAKCHMATEHOMY PACCTOSHHIO MEXKITY y3JIaMH PEIICTKH.
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Yepr. 5. CeueHne COCTAaBHOTO 3JIEMEHTA U3 JBYX CIUIOIIHO-CTEHYAThIX
BETBEH C pelIeTKaMu B JBYX NapajulesIbHBIX TNIOCKOCTSIX

4.24. Pacuer COEIMHMTENBHBIX O3JEMEHTOB (IJIAHOK WIJIM PEIIETOK)
CKBO3HBIX BHEIICHTPEHHO C)KaThIX CTEPXKHEH ClIeAyeT BBIIOJIHATH COTJIACHO
TpeboBanusM 1. 4.7—4.9 Ha HauOONBUIYIO TMONEPEYHYI CHIYy —
¢daktuueckyro Q i ycnoHyto Q. fic.

B cnywae, korma QakTtuueckas mnomepeyHas cuia OOJbILE YCIOBHOM,
COEIMHATH TUTAHKAMH BETBHM CKBO3HBIX BHELUEHTPEHHO CXKAThIX DJIEMEHTOB,
Kak IpaBHIIO, HE CIEyeT.

5. PACHETHAA JJIMHA U ITPEAEJIBHASA THBKOCTD
SJIEMEHTOB AJIIOMUHUEBBIX KOHCTPYKIIMIA

PACUETHAA JJJIMHA

5.1. PacuerHyro umHY [~ 3JE€MEHTOB IUIOCKMX (epM M CBsi3ei, 3a
HCKJIFOUCHHEM 3JICMEHTOB MEPEKPECTHOM perieTku hepm (4epT. 6,r), creayer
pUHUMATh 1o Tabm. 20.

a)




2) ;

) Yept. 6. Cxembl pemieTok ¢GepMm ais
a OIIpEACTICHUS pacdeTHOH JUTUHBI
\ 3JIEMEHTOB
a — TpEyrojbHOM C packocoM B
o KpaitHell maHenw; 0 — TPEYrOJBbHOHN co
- IINIPEHTENEM; B — MOIYPacKOCHOM; & —
‘, MIEPEKPECTHOI
Ta6muma 20
PacuerHas auHa [
HanpaBneHue MIPOAOJIBHOTO I105COB OIIOPHBIX HpO‘il/IX 3JIEMCHTOB PCIICTKU
n3ruba PpackocoB
N CTOCK
B mutockocTtu hepmbl / / 0,81
B Hamnpasienuny, I I I
TIEPIICHAUKYIIIPHOM IIJIOCKOCTH
(dhepMbl (M3 TII0CKOCTH (hepMbl)
Obo3snauenus, npunamole ¢ maon. 20 u Ha uepm. 6:
| — reomMerpuueckas AIMHA 3JEMEHTa (PAacCCTOSIHUE MEXIY IEHTpamu
Y3JI0B) B ITIOCKOCTH (PePMBI;
[} — paccTosiHHE MEXIy y3JTaMH, 3aKpPETJICHHBIMH OT CMCIICHHS W3

IUIOCKOCTHU (hpepMBl (CIICHHaTbHBIME CBS3IMH, )KECTKHUMH IUTUTAMH TIOKPBITHIA,
NPUKPETUICHHBIMH K ITOSICY CBApHBIMU LIBAMHU HIIN OOJNTaMH, H T. IL.).

5.2. PacuerHyto amuHy [, SIeMeHTa, O JIHHE /; KOTOPOTO NEHCTBYIOT
cxumatormme yeuwnust N; u N, (N, >N,), u3 mmockoctu Qepmsl (dept. 7)
cllellyeT BBIYUCIATH 10 opMyIe

N2
lef:ll(0,75+0,25ﬁ). (40)
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Yepr. 7. CxeMmbl IS ONpEAENCHUS PacUeTHOM MNMHBI DJIEMEHTa C
pazmuunbMH yeriusiMu N; 1 N, (110 ero JuimHe)

a— cxeMa cBs3eit Mexy hepmamu (BUI CBEpXyY) ; 6 — cxema GepMsl

Pacuer Ha ycTOHYMBOCTH B 3TOM CITy4ae CJIeTyeT BBIMOJHSITE Ha OOJIBIIYIO
cuiy N,.

5.3. Pacuernyto anuHy /., 3JI€MEHTOB MEPEKPECTHOW PEMIETKH (CM. 4epT.
6, T) cnenyeT NpUHUMATH!

B TUIOCKOCTH (pepMbl — pPaBHOHM PACCTOSIHUIO OT LIEHTpa y3la (epMbl 10
TOYKH uX nepecedeHus (I, =I);

U3 TUIOCKOCTH (epMBI: IJISi CKATBIX JJIEMEHTOB — Mo Tabia. 21; s
PACTSIHYTBIX AJIEMEHTOB — PaBHOM MOJHOU F€OMETPUUECKOM ATTMHE dJIEMEHTa

(l=D).

Tabnuna 21
KoHcrpykius y3ia nepecedenus | PacdyerHas JUTHHA ;o U3 TUIOCKOCTH (ePMBI IPH
JJIEMEHTOB PEIIETKU MOICPIKUBAIOIIEM IEMEHTE

pacTSIHYTOM HepaboTarIeM CKATOM

00a 3neMeHTa He TPEPhIBAIOTCS / 0,71 I
[NopnepxuBaromuit 21eMeHT 0,71, 1 1,41,
IPEPHIBAETCS U TIEPEKPHIBAETCS
daconkoi

Obo3nauenus, npunamole 6 maoba. 21 u na uepm. 6.2:
[ - paccTosHHE OT LIEHTpPa y311a (GepMbl 0 epeceueHus HIEMEHTOB;
[, - TONIHAs reOMeTpUYecKasi JUIHA DIIEMEHTA.

5.4. Pagnycel nHEpUWH i CeUEHUI JIEMEHTOB NEPEeKPECTHON PEIIeTKH U3
OJIMHOYHBIX YTOJIKOB CIIE€AYET IPHHUMATH!

MIPU PacyeTHOW [UIMHE dJIEMEHTa, paBHOH / (Toe / — paccTosHHEe MEeXIY
OMDKAaUIINMH Y3JIaMH), - MUHUMAQITBHBIMU (1=1 i),

B OCTAIBHBIX CIy4YasX - OTHOCHTEIBHO OCH YTrOJIKa, NMEPHEHINKYJISIPHON
WIH TapauIeThbHON TIOCKOCTH (hepMbl (i = ix WIH i = i, —B 3aBHCUMOCTH OT
HaTpaBJICHUS IPOJOIHHOTO H3TH0a).

5.5.Pacuernyto mnuHY [, W pamnychl WHEPIMH CEYCHHU i HIIEMEHTOB
MIPOCTPAHCTBEHHBIX PEIIETYATHIX KOHCTPYKIMH M3 OAWHOYHBIX YTOJKOB
CleyeT MPUHUMATH 110 Tabm. 22.

5.6. PacuerHyro mimHY [/, KOJNOHH (CTOEK) CIIEAYyeT OIpPENeNiTh II0
bopmyme

[p=ml .

rac [ — JJIMHA KOJIOHHBI UJIK €€ OTACIIbHOI'O y4aCTKa.



Koaddrmments pacueTHONH ATUHBI 71 KOJOHH (CTOEK) HMOCTOSHHOTO
CC€YCHUsA B 3aBUCUMOCTH OT yCHOBI/Iﬁ 3aKpCIUICHUA HMX KOHIOB W BHUIA
Harpy3ku clieyeT OpuHUMaTh 1o Tabn. 26. IlpuMeHeHWe alOMUHUS B
KOJIOHHaX JIOIyCKaeTcsi B COOPHO-pa30OpHBIX KOHCTPYKIMSX WIH IpH
HaJM4UU arpeCCUBHOM CpEbI.

Tabnuwua 22
KoucTpykiust PacuerHas JuiMHa [, ¥ pajnyc HHEPIUHU CeUEHHMS |
TOSICOB peLIETKH

Ly i Ly i
packoca | CTOMKHU
C yznamu, Iy Imin m,l, 0,80 | imm
COBMCIIICHHBIMU B
CMEKHBIX I'paHAX
(uepT. 8, a, 6)
C y3namu, He m I L s by m
m-m d
COBMEIICHHBIMU B
CMEXHBIX TPAHIX
(ueprt. 8, B, T)

l - imin

Obo3nauenus, npunsmole 6 maon. 22:

In - JUIMHA TaHenu mosica (epmbl (IPU HECOBMEMICHHBIX y3J1aX
MIPUHUMAETCSI PABHOM PACCTOSHHUIO MEXKIY y3JaMH OJHOM I'PaHU; CM. 4epT. 8,
B,T);

m, - xkodhQUIMEHT pacyeTHOW JUIMHBI Hosica (IpH NPUKPETIEHUH
PacKOCOB K IOSICY CBApHBIMH IIBAMHU WJIH IBYMs OONTaMU WM 3aKJICTTKaMU U
OoIee, pacrooKEHHBIME BIOJb Packoca) CIeayeT ONpeneisaTh mo Ttabm. 23;
IIPU IPUKPETUICHHN PACKOCOB K TOSCY OJHUM OOJTOM cienyeT IPHHIMATh

m, =114
imin - MUHUMAJIBHBIN painyC WHEPIINH CeUSHUS (TI0sICa FITH PEIIETKH);
Iy, I, — oM. wepr. 8;
iyi, - PagUyChl MHEPIMH IOMEPEYHOTO CCUCHHS YroJKa OTHOCHUTEIHHO
ocel X u y, mapauIeTIbHBIX TOJIKaM;
m,; — xko3pdULIHEHT pacyeTHOH JUTMHBI packoca MpH MPUKPENTIEHHH

€ro K MOSCY CBapHBIMHU IIBAMH WM JBYMsS OOJTAaMH WM 3aKJICIKAMH U
OoJiee, pacroNOKEHHBIMHU BJIOJIb PACKOCA, CICAYET ONpEACsaTh 1Mo Tadi. 24,
MIPH MPUKPEIUICHUU PACKOCOB K IMOSICY OJTHUM OOJITOM HUTH OJTHOM 3aKJICITKOM
- o tabm. 25.

al \ 5{ \ 6l \)
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Uepr. 8. CxeMbl NpPOCTPAHCTBEHHBIX PELIETYATBIX KOHCTPYKLHH W3
OJIMHOYHBIX YTOJIKOB

a — cXeMa C COBMEIICHHBIMH B CMEKHBIX I'PaHAX y3JIaMH (TpeyrojbHast
pelIeTKa ¢ pacrmopkamu) ; 6 — To ke (epeKpecTHas PemieTka) ; a - CXema C
HE COBMCILCHHBIMU B CMEXHbBIX PAHAX y3JIaMH (TpeyrojbHas pelleTKa) ; I-
TO ke (TepeKpecTHas PeIIeTKa)

Ta6muma 23
n 10 5 2.5 1,25 1
m, 1,13 1,08 1,03 1,00 0,98
Obo3nauenus. npunamuvle B Ta01. 23:
n= Im,min ]d
Id,min Im
20e  Lumin Aamin MUHUMATbHbIE — MOMEHMbl  UHEPYUU  CeHeHUsl

COOMBEMCMBEHHO NOACA U PACKOCA (hepMbl.
Ilpumeuanue. JInd NpOMEXYTOYHBIX 3HaueHUH n kodduument M,
cJenyeT ONpeneNsiTh JUHEHHON HHTEPHOJISLUEH.

Tabmnuma 24

n Id

3nauenus M 4 pu

imin
62 0,89 0,81 0,77 0,74 0,72 0,70 0,65 0,61
36 0,86 0,78 0,74 0,71 0,69 0,66 0,62 0,59

Obo3nauenus, npunsamole 6 maon. 24:

n - cM. Tabi. 23;

l4- cm. gepT. §;

Imin - MUHUMAJIBHBIN PaIUyC WHEPIIMU CEUYCHHS PACKOCOB.

l
o d
IIpumedanue. [[is1 NpOMEXKYTOUHBIX 3HAYEHUH N U OTHOLICHHUS ———
Liin
KOX(QPHUIUEHT CIeayeT ONpeAesaTh TMHSHHON MHTEPIIOISAIIUCH.
Ta6muma 25
[ J 60 80 100 3120
Imin
m, 0,89 0,81 0,77 0,74
Obosnauenus me dice, umo 6 maon. 24.
[Mpumeuanue. [l POMEKYTOUHBIX 3HAUCHUIH OTHO-
d ..
menns ——— Kodpduuent 771, ciemyer onpeaenaTh TMHEHHOM
min
HUHTEPIOJISILIMEH.
Ta6nuia 26
CxeMa 3aKperuieHus KOJIOHH | m CxeMa 3aKkperuieHus m

(cToek) m Harpy3ka KOJIOHH (CTOEK) U




Harpyska

l
L
ff
l

0,725

0,5 1,12

Vamee| bgeeg PE—It it

5.7. Koaddurnmenrs pacueTHOW UIMHBI /1  KOJIOHH MOCTOSHHOTO
CEYEHHS OHOITAXKHBIX paM (B IUIOCKOCTH paMbl) MPHU JKECTKOM KpEIUICHHH
purenei K KOJIOHHaM U IIPU HArpy>KCHUU BEPXHUX Y3JIOB CIEAYET ONPEACIIATh
o hopMysaM MpH 3aKpeIICHUH KOJIOHH B yHAaMEHTaXx:

WAPHUPHOM
0,38
m=24/14+—"—"— (41)
n
JHCeCmKoM
/1 +0,56
M=y [
n+0,14 (42)
B dopmynax (41) u (42) :
lc ]rl 1r2



rre L,lc - CcOOTBETCTBEHHO MOMEHT WHEpPUMH CEYeHUS W JUIMHA
IIpOBEPsIeMON KOJIOHHBI;

Ii1,Ii» - COOTBETCTBEHHO MOMEHTHI MHEPLIUH;

111,12 -ceuenns n paMHa purenel, MPUMBIKAIOIINX K 3TOIH KOJIOHHE.

[pu mapHUpPHOM KpPEIUICHUH pHUTreNeil K KoJoHHe B Gopmyre (42) cinenyeT
npuHuMathb n = 0.

5.8. PacderHyto AnMHY KOJIOHH paM B HalpaBJCHUM BJOJNb 3JaHUS (U3
IUIOCKOCTH PaMbl) CIIEAYeT NPUHUMATh PABHON PACCTOSHUIO MEX.Y TOUKaMH,
3aKpEIUIEHHBIMA OT CMELICHUs] M3 IUIOCKOCTH paMbl (OropaMu KOJIOHH,
MIOJIKPAHOBBIX 0allOK M MOJCTPONMIBHBIX (epM, y3JIaMH KpETJIeHUs! CBsI3ed 1
pureneid u T.a1.). PacueTHyio IUIMHY [OITyCKAaeTcsl ONpENeNsiTh HA OCHOBE
pacdyeTHON CXeMbl, YYMTHIBAOUIeH (AKTHUECKHE YCIOBHUS 3aKpEIUICHHS
KOHIIOB KOJIOHH.

HOPEJAEJBHASA THBKOCTDH JIEMEHTOB

5.9. 'mOKOCTh CXKATHIX AIIEMEHTOB HE MOJDKHA MPEBBHINIATh 3HAYCHHU,
MIPUBEJICHHBIX B Ta0I. 27.

Tabmuma 27
DneMeHThl KOHCTPYKITUH [IpenenbHa
sl THOKOCTB
CHKaThIX
JJIEMEHTOB
[Mosica, omopHBIE PacKOCH U CTOWKH (hepM, TIepeIaroIre 100
OTIOPHBIC PEaKIHU
[Ipoune snemeHTHI hepm 120
KosnonHs! BTropocTeneHHbie (CTOHKH (axBepka, (hoHapei u T. 120
11.), IIEMEHTHI PEIIETKH KOJIOHH
Caszu 150
CrepkHH, ClTy>Kallue A1 yMEHBIIEHUS PaCU€THON ATHHBI 150
CXKaTbhIX CTEP)KHEH, M IPyIrue HEeHArpyXCHHBIC SIEMEHTHI
OJeMEHTHI OIpaKIA0IINX KOHCTPYKIUH
CHMMETPUYHO HAarpy>KeHHbIE 100
HECHMMETPHUYHO HArpy)KEHHBIE (KpaiflHHe U YTIIOBBIE CTOHKHI 70
BHTpaKEH U T.JI.)

Ipoodonxcenue mabn. 27

[pumeuanne. [IpuBenennsie B Ta0I. 27 DaHHBIE OTHOCATCS K dJIEMEHTaM
C CEeYCHHEM, CHMMETPUYHBIM OTHOCHTENBHO NeicTBus cui. Ilpn cedeHumsx,
HECHMMETPUYHBIX OTHOCHUTEIFHO NEHCTBHSA CHII, TpPENeNbHYI0 THOKOCTP
HaJIISKUT yMeHbImath Ha 30 %.

5.10. TuOkocTh paCTAHYTBIX DJIEMEHTOB HE JOJDKHA IIPEBHIMIATH
3HAYCHUH, IPUBEJCHHBIX B Ta0II. 28.

Ta6muma 28
DeMeHTbl KOHCTPYKIUH [IpenenpHas rHOKOCTH
PacTSHYTHIX JIEMEHTOB
[Tosica u onopHbIe packockl hepm 300
[Ipoune 3neMeHTH! hepM 300
Cas131 (KpOMe 3JI€MEHTOB, TIOABEPTAIOIIIXCS 300

MIPEIBAPUTEIFHOMY HaTsDKSHHIO)

[Mpumeuanus: 1. ['MOKOCTh PacTSIHYTHIX JIEMEHTOB IIPOBEPSIETCS TOJIBKO B
BEPTHKAJIbHON INIOCKOCTH.



2. Ilpm mnpoBepke THOKOCTH pACTSHYTHIX CTEpXKHEH MepeKpecTHON
pemIeTKH W3 OJMHOYHBIX YIrOJIKOB pagdyC WHEpPIHMH IPHHUMACTCS
OTHOCHTENBHO OCH, TTApaJIIEIIbHOM MOJIKE YroJIKa.

3. CTep>KHU IIEPEKPECTHOM PEIIESTKH B MECTE MepecedeHHs IOJKHBI ObITh
CKpEIUICHBI MEXIy COOOH.

4. JIna pacTSHYTBIX PackoCOB CTPONWJIBHBIX (epM C HE3HAUUTEIHHBIMU
YCWINSIMH, B KOTOPBIX IIpU HEOJIArONPHUSATHOM pAaclOiIOKEHHH Harpy3KH
MOXET M3MEHSTHCS 3HAK YCHIMSA, IpeiesbHas TMOKOCTh NMPUHUMACTCS Kak
JUIL CKATBIX DJIEMEHTOB, IPH 3TOM COEIMHHTENbHBIC MPOKIAJKH IOJKHBI
yCTaHaBJIMBaThCs He pexe ueM depes 40i.

6. MPOBEPKA YCTOMYHABOCTH CTEHOK M MIOSICHBIX
JIMCTOB U3T'NMBAEMBIX U CKATBIX 3JIEMEHTOB

CTEHKMU BAJIOK

6.1. CreHkm Oamox i oOecmeueHHs WX YCTOWYMBOCTH CIIEHAYET
YKPEIUIATh ABYCTOPOHHUMH pedpamHu:

TIOTIEPEYHBIMA OCHOBHBIMH, TIOCTABJICHHBIMHU Ha BCIO BBICOTY CTEHKH;

TIONIEPEYHBIMHA OCHOBHBIMHU U ITPOJIOTIBHBIMH;

MIONIEPEYHBIMH OCHOBHBIMH U ITPOMEXKYTOUHBIMH, PACIHOIOKCHHBIMH B
C)KaTOl 30HE CTEHKH, KOPOTKHMH - TOJIBKO B KJICTIAHBIX OaJIKax.

6.2. PacueT Ha yCTOWYHBOCTH CTEHOK 0OAJIOK CIIETyeT BBHITOIHATH C yIETOM

BCCX KOMITOHCHTOB HAIPSIXKCHHOTO COCTOSHUA: S, t, Sloc . HaHpSDKeHI/ISI

S,1,8,, clegyer BBIYMUCISATE B IPEANONOKCHHH YIPYrod paboThI
MaTepHaa 1o CeYeHuI0 OpyTTo 0e3 yueTa KoddhHuIreHTa.

Cxumaromee (KpaeBoe) HAMPsDKEHUE S Yy PACYETHOM TPAHUIBI CTEHKU
(co 3HakoMm ,umoc") W CcpemHee KacaTelbHOE HaNpshDKeHHe [ CIemyeT
BBIYKCIATH 110 HOopMyIiam:

s=2
I (43)
_0Q
t o (44)

rie & — ToHas BbICOTA CTCHKU,

M, Q — cpenHue 3HAYCHHS COOTBETCTBEHHO MOMEHTa M IOIEPEYHOI
CUJBl B IIpefenaXx OTCEKa; eCIM IJIMHAa OTCeKka OONbIe ero pacueTHOMH
BBICOTBI, TO M 1 Q) clefyeT BBIUUCIATH Ui OoJiee HANpSHKEHHOTO ydacTKa
JUIMHOM, paBHOW BBICOTE OTCEKa; €CIM B MpeJelax OTCEKa MOMEHT WM
IoNepeyHas CHJIa MEHSIOT 3HaK, TO WX CpPEAHUE 3HA4YEHHs CIEAyeT
BBIYHCIIATH HA YUAaCTKE OTCEKA C OJTHUM 3HAKOM.

MecTHoe HampspkeHue S;,. B CTEHKE IOJ COCPEAOTOYEHHON HATrPy3KOH

CllellyeT ONpeeNsTh COrJacHo TPeOOBaHUAM 0053aTENFHOTO IPHIIOKESHUS 5.

Ilpn mpoBepke YCTOHYMBOCTH MPSIMOYTOJBHBIX OTCEKOB CTEHKH,
3aKJIIOYCHHBIX MEXIy IOSCaMH M COCCIHUMH MOIEPEYHBIMH OCHOBHBIMH
peOpaMu KECTKOCTH, PaCUSTHBIMU pa3MepaMy IUTACTHHKH SBIISIOTCS:

a - PacCTOSHHUE MKy OCSIMH IIONIEPEYHBIX pebep;

hess - pacdeTHas BBICOTAa CTEHKH, paBHas: B Oankax ¢ TOSCHBIMH
COCIMHCHUSIMA Ha BBICOKOIIPOYHBIX OONTax - pacCTOSHHUIO MEXIY
OMDKaHIIMMHI K OCH OalIK{ KpasMH TTOSICHBIX YTOJKOB; B KJICTIAaHBIX Oaikax -
PacCTOSHHIO MEXIy OJIVDKaWIIUMHU K OCH OaJKH PHCKaMH IOSICHBIX YrOJIKOB;



B CBapHBIX OalKax — MOJHOW BBICOTE CTEHKH; B IIPECCOBAHHBIX MPOPHIIIX -
BBICOTE B CBETY MEXKAY ITOJIKaMU;

¢ — TOJIIIMHA CTEHKH.

6.3. VYcroifumBocTh CTEHOK OaoKk He TpedyeTrcs IPOBEpsTh, €CIN

R
ycIoBHass THOKOCTb CTEHKH AW:Lf — HE TNPEBHINAET IPEAETbHBIX
t

3HAYCHMIA:

R
75(1-95 %)

- JUIA CBAPHBIX UM MPECCOBAHHBIX 6an01<;

| > |

115( 1— 123%) g - gnd  Oanok  KiIemaHblX, Ha 0oaTrax |

BBICOKOIIPOYHBIX Oourax.

HpI/I HaJIMYMHU MECTHBIX HaprI)KeHI/Iﬁ B CTEHKax 0aJloKk YKa3aHHBIC

TIpe/IeNbHBIC 3HAYEHUsT ~ W CIIeAyeT YMHOXaTh Ha Koaddunmenrt 0,7.
CreHkn 0asioK cleqyeT YKPEIUIATh IMONEPeYHBIMH pedpaMu KEeCTKOCTH

(cMm. 1. 6.6) ipu /IW >2.5.

6.4. B Gankax ¢ MECTHOH HarpysKoil 110 BepXHEMy IOsICy YCTOWYHBOCTh
CTCHKHM CIIeyeT TPOBEPSATh B COOTBETCTBUU C YKa3aHUSAMH 0053aTEIBHOTO
MIPUIIOKEHHUS 5.

6.5. Pacuer Ha yCTOIUYMBOCTH CTEHOK OalOK CHMMETPUYHOTO CEUCHHS,
YKPEIUICHHBIX TOJIBKO ITONEPEYHBIMH OCHOBHBIMH peOpaMH >KECTKOCTH, IPH

OTCYTCTBHH MECTHOIO HampspkeHus (5, CZO) CIeyeT BBINOIHATH IO
dbopmye

t
(Si)2+(—)23ugc, (45)
S”:3O‘i; (46)
rac
/lwz
- 0,76 ) s
t,=103(1+ 2 ):1 ; 7
d2
S.
11(+£-0,7)
Jol-_ R (48)
1-1-507£
E

S.
(mpu ?50,7 cinenyer npuaumats J =1. 3HaueHus

—>1 wue gonyckarorcs); £ cieayeT NPMHUMATH 110 Tabu. 15.

B dbopmynax (45) - (48) :
m -oTHOIeHUE OOJbIIel CTOPOHBI ITACTHHKU K MEHBIICH;



- d

A ,=-—4| — ycllOBHasi THOKOCTh ILIACTHHKUA BBICOTOH d (3mech d -
d
t\VE
MEHBIIasi U3 CTOPOH h, 1y a MIACTHHKY) ;
4 5
=5+ (49)

B crenke Oanmky CHMMETPUYHOTO Ce4eHHs (IPU OTCYTCTBHM MECTHOTO
HaIpsDKEHUS), YKPEIUICHHON KpPOME IONEPEYHBIX OCHOBHBIX pebep OIHUM
NPOJOJILHEIM pPeOpOM, PACIOJIOKEHHBIM Ha PACCTOSHUHU /; OT PacyeTHOH
(cxaroit) rpaHUIIBI OTCEKa, 00€ TUTACTHHKH, Ha KOTOPBIE 3TO pedpo pa3merser
OTCEK, CIIEIyeT PACCUUTHIBATH OTACIBHO:

a) NIACMUHKY, PACHONIONCEHHYIO MENHCOY CHCAMBIM NOACOM U NPOOOTbHBIM
pebpowm, - o popmyIe

N 2
—+(—)"<ug_,
Scr 1 ( tcr 1 ) ugc (50)
__476 R
rre N
ho Al

_ hl—

R .
(3mecs 4 | =15 - yenoBHas THOKOCTD TUTACTUHKH BBICOTOH /1)) ;
t

t

MpOBEPSIEMO NIJIACTUHKY;

o1 ClemyeT onpenenats 1o ¢opmyne (47) ¢ MOICTaHOBKOH pa3MepoB

J crnenyer onpenensats no popmyie (48), mpuHEMAs TIPU 3TOM

h
5,=1(1——)25%+3(0,9¢ ),
hef
g, ciaenyer nIpuHUMATh 1o Tabi. 15;

0) NAACMUHKY, PACNONONCEHHYIO MeXHCOy PACMAHYMbIM  HOACOM U
npooobHbLIM pedpom, — o HopMyIIe

he[ + <7,
ot-rz Tera (52)
. 5,43 R
cr2” h -
rue (035__1)2 2, (53)
hy %

t,., cuenyer onpexnensts o Gopmyine (47) ¢ MOACTAHOBKOI pasMepoB
IIPOBEPSIEMOH TJIACTHHKH;

!, cuenyer npuHUMaTh 110 TabI. 15.
6.6. B cTeHke, yKpeIUIEHHONW TOJNBKO MONEPEYHBIMUA pedpaMH KECTKOCTH,

LIMpYHA WX BBICTYNaOMmIEeH dYacTh by, JOmKHA OBITH JUIS  MapHOTIO



h,

CHMMETPHYHOr0 pedpa He MeHee

b

h
ObITh HE MeHee E ; paccTosiHMe MeX1y peOpamu He JOJDKHO IMPEBBIIATH

+4(0 wmm; TommuHa pebdpa £, JOIKHA

2her.

6.7. Ilpu yKpeIUICHWH CTCHKU IIONEPeYHbIMH pedpaMu W OIHHM
NPOJOJILHEIM peOpoM HEeoOXOAMMBIE MOMEHTHI MHepUHHu I, cedeHuit pedep
KECTKOCTH CIICIYET OIPEACIAT:

0713 nonepeyHvix pebep — 1o hopmyie

I=3het? (54)

o npodonvHoeo pebpa - mo GopMmynaMm Tabim. 29 ¢ yderoM HX
NpeneNbHBIX 3HAYCHHH.

Ilpu pacnonoxeHHud NPOAOIBHOIO M IIONEPEYHBIX pebep C  OxHOM
CTOPOHBI CTCHKH MOMEHTBI HHEPLUH CCYCHUH KXXI0T0 U3 HUX BBIYUCISAIOTCS
OTHOCHTENFHO OCH, COBITaNAIONIeH ¢ TpaHbl0 CTCHKH, Orkaiiiieit k peopy.

Ta6umuma 29
h Heo0x0auMbIii MOMEHT HHEPLIUH CEUCHUS IIpenenbHble 3HAUCHUS
L npozonpHoro pedpa Iy
h ef
MHUHHMAJIbHBIC Is],min MaKCHUMaJIbHbIC
Lst.max
0,20 a - at 1,5het’ Thet’
(2,5-0,5-—)=——
hey  he
0,25 a \at 1,5h.t* 3,5het’
(1,5-04-—)=——
hy ' h,
0,30 1,5ht? - -
h 1
IIpumeuanue. Ipu Beruncnenuu Iy 11 NpOMEXXyTOUHBIX 3HAYEHUH ——
ef

JOIMyCKaeTCA JIMHEHHAs HUHTCPIIOTIAIMA.

6.8. Yuacrok cTeHKM OaJKM COCTaBHOTO CEUSHHs HaJ ONOpOH NpH
YKPEIJICHUH ero pedpaMu )KECTKOCTH CJIEAYyeT PaCCUMTHIBAThH Ha MTPOIOIbHBIN
n3rnd W3 IUIOCKOCTH KaK CTOWKY, Harpy)KeHHYIO OIOpHOW peakiueld. B
pacyeTHOe CeYeHHe OTOHM CTOMKM CIEMyeT BKIIOYaTh ceveHue pedpa

JKECTKOCTH M IIOJIOCHI CTEHKHM WHMPHHOK (),574/— C KaXIOH CTOPOHEI

pedpa. PacueTtnyro miu-
HY CTOWKH CJIe{yeT MPUHUMATh PABHOMN BBICOTE CTEHKH.

HuxHre TOpIbl OMOPHBIX pedep KECTKOCTH JOJDKHBI OBITh IUIOTHO
NPUTHAHBI WM MPHUBApEHbl K HIKHEMY MOSCY OajJKM M pacCUMTaHbl Ha
BO3JIEHCTBUE OMOPHOM PEaKI[HH.

CTEHKU HEHTPAJIBHO-, BHELIEHTPEHHO CXKATBIX 1 C2)KATO-
N3TNMBAEMBIX O9JIEMEHTOB



6.9. J_—[J’IH HEHTPAJIBbHO-CXKATBIX JJICMCHTOB YCJIOBHYIO rHOKOCTh CTEHKHU

R .
AW: < E clieflyeT MPUHUMATh He Oosiee 3HAYCHUH, ONPENeNIeMbIX 110

¢dopmynam Tadi. 30.
[py Ha3HAYCHUU CEYCHUsI JIEMEHTA 110 MPEACIbHOW THOKOCTH, a TaKKe

IIPY COOTBETCTBYIOLIEM 00OCHOBAHMHU PACYeTOM HAHOOJbIINE 3HAYCHHUS )
w

Rj N
cleqyeT YMHOXKaTh Ha KOX(QPHUIMEHT Ll (rne S=—-) , HO He Oomee
S

A

ueM B 1,5 pasa. [Ipu 5TOM 3HaueHust )  ClIedyeT NpUHUMATh He Ooee 5,3.
w

Ta6muma 30

Ceuenne aemMeHTa -
Haubonpuive 3navenns )  mpu
w

3HAYEHHSX YCIOBHOH TMOKOCTH

CTEPIKHSI
A<l A35
JIByTraBpoBoe 52 3,1
E
\|—=+507
R
H-o0pasnoe 46 3,5
E
—+507
R
[IsennepHoe, TpyOUaToe 42 2,5
npsiMoyrosbHoe (her - 1u1st Gosbie E
CTCHKH) A =4+507
R
TpybOuaroe kBaapaTHOE 37 2,25
—+507
R

[pumeuanus: 1.IlpuBenenusie B Ta0n. 30 maHHBIE OTHOCATCS K CBapHBIM

M NIPECCOBAHHBIM NPO(MISAM. B KienaHbiX sleMeHTax 3Ha4eHust )  Tabum.
w

31 cnenyer yBenmmuuBath Ha 5%.

2. HpI/I BBIYUCJICHUNA /'{ AJId IMTPOMEIKYTOYHBIX 3HAYCHUMI )u
w

JIOTYCKAeTCs TMHEHHAs MHTCPIOALMS MEXKLY 3HAUCHHAMM ipr 1 =1 m 5

=5.
6.10. JIns BHEUEHTPEHHO CXKATBIX W CXKAaTO-U3TMOACMBIX AIIEMEHTOB

YCJIOBHYIO THOKOCTh CTEHKH /1 CJICAYET ONpPCACIATH B 3aBUCUMOCTU OT
w

S§—S
1
3HAYCHUA g —— (FZ[G S - HauOoIbllIee CIKUMAIOMICC HAIPSKCHUC Y
S

pacyeTHOW TpaHWIBl CTEHKHA, MPUHAMAEMOE CO 3HAKOM ,JIuroc" U

BBIYUCIIEHHOE 0e€3 ydeTa KodbduiueHroB J, , J exy MM Uj, 8-



COOTBETCTBYIOIEE HANPSKEHHE y IPOTHBOIMOJIOKHON PACUETHOH TPAHHUIIBI
CTEHKHM) U IIPHHUMATh He OoJlee 3HAUYEHHI, ONpeaeIIeMbIX TIPH:

0<0,5 -mon. 6.9,

ol -mo dpopmyme

. R
2,<3,1{=(2a—-1) (55)

S
0,5<0c<l - JMHEWHON  UHTEepHoJALMEed  MEeXAY  3HAUYEHHUSIMU,

BBIUMCIIEHHBIMH TIp1 @, =0,5 1 a =1.
6.11. Ilpm yKpermyieHMH CTEHKH BHEICHTPEHHO CXXAaTOTO WM CXKaTo-
M3ru0aeMoro SJIeMeHTa IPOAOJBHBIM PEOPOM JKECTKOCTH C MOMEHTOM

3
uHEpIUM I 36heft , DACIONOXCHHBEIM IOCPEIMHE CTCHKM, HamOolee

HArpY)KeHHYI0 YacTh CTEHKH MEXIy MOsSCOM H OChl0 pebpa ciemyer
paccMarpuBaTh Kak CaMOCTOSTEIBHYIO IUIACTHHKY W IMPOBEPATH COIJIACHO
TpeboBanusM 1. 6.10.

[IpomosbHbIe pebpa KECTKOCTH CAEIYET BKIIOYATh B PACUETHBIE CEUCHUS
9IIEMEHTOB.

Ecnu ycToH4MBOCTD CTEHKU HE o0ecIieueHa, TO B pacueT cieqyeT BBOIUTh

E
JIBa KpallHUX y4yacTKa CTeHKH MMpHHOM mo 0.6 4/ — , cuuTas OT TpaHuI]

R

pacyeTHOM BBICOTHI.

6.12. CreHKM CIUIOIIHBIX KOJNOHH W CTOEK TPH ) 3) §  CIEAYeT
w 3

YKPEIUISITh  TIONEPEYHBIMU  peOpaMH  KECTKOCTH, PacIlOJOXEHHBIMUA Ha
paccrosituuu 2h, OJHO OT APYroro; Ha KaKJAOM OTIPAaBOYHOM DIIEMEHTE
JIOJDKHO OBITh He MeHee NByX pebep. Ilpy Hamuuum mpononbHOro pebpa
paccTosiHiEe MEXAY IMONepeuHbIMA peOpaMu I0IycKaeTcs yBelnunBarh B 1,5
pasa.

MuHUMaNbHBIE pa3Mepbl BBICTYNAMOLIEH 4YacTH IIONEPEYHBIX pedep
KECTKOCTH CJICAYET MPUHUMATH COTJIACHO TPEOOBAHMSIM II. 6.6.

MOSACHBIE JIMCTHI U ITOJIKH HEHTPAJIBHO-,
BHEIIEHTPEHHO CXKATbBIX, C:)KATO-U3I'HBAEMBIX 1
MN3I'NBAEMBIX 9JIEMEHTOB

6.13. PacueTHyr0 MMpHHY CBeca IOSCHBIX JHCTOB (TIOJIOK) b ClemdyeT
MPUHAMATh PAaBHOM PACCTOSHHUIO: B IPECCOBAHHBIX, NMPOKATHBIX CBAPHBIX U
KJIETIaHBIX JJIEMEHTaX O0e3 IMOSCHBIX JHCTOB — OT T'PaHM CTCHKH OO0 Kpas
MOSICHOTO JIKcTa (MOJIKK); B KJICMAHbIX 3JIEMEHTaX C MOSCHBIMHU JINCTAMH —
oT OMmKaiImed pucKM 3aKIENOoK 0 CBOOOAHOTO Kpas nucta. [Ipn Hammamm
ByTa, 00pa3yromero co csecoM yroil He MeHee 30°, pacueTHYIO IHUPHUHY
cBeca CIIeyeT U3MEPATH JI0 Hadana ByTa (B CIydae BBIKPYKKH — IMPUHUMATh
BITMCAHHBIN BYT).

6.14. B mueHTpanbHO-, BHEUEHTPEHHO CXKATBIX W CXKATO-M3TH0aeMBIX
OJIEMEHTAaX  3HAaueHWe THUOKOCTH CBeCa MOACHOrO  JiMCTa  (TIOJIKH)
A= b—e R clle/lyeT IPUHUMATh He OoJiee 3HAYCHUIA, yKa3aHHBIX B Ta0II.

ooy
31 B 3aBHCHMOCTH OT YCIIOBHOH THOKOCTH ) U THIA ceueHmit (roe b,

MPUHUMAETCS B COOTBETCTBHM C M. 6.13; t - Tommuua cBeca). B cmyuae



HEJIOHANIPSDKEHUS. DJIEMEHTa Hauboubme 3HaueHuss ) Tabm. 31 cnenyer

YBEIMYHMBATH B ﬂ pa3. Ho He Oonee 4eM B 1,5 pasa, mpu 3TOM 3HAYECHUS
S

y) HEeoOXoMMMO TMpHHUMaTh He Oomee 1,3 (3mech J,, - MeHblIee U3

3HAYCHUH J, J > J oy, €J » MCIOIB30BAHHOE MPH MPOBEPKE YCTOHUMBOCTH

CTEPXKHS;
§= N )
1)
Ta6muma 31
XapakTepHCTHKA MOJKHU (IIOSICHOTO Har6 -
HOOJIBIINE 3HAYCHHS pH
JICTa) ¥ CEUCHNUS DJIEMEHTA AMDOIBIINE 3HAYC A f p
3HAYCHUSX YCJIOBHOM IMOKOCTH
CTEPXKHS
A<1 A35
HeoxkaiimiienHas AByTaBpa 1 TaBpa 14 0,8
E
—+507
Heoxaiimiiennas 0onblnas 15 0,8
HEpaBHOIIOJIOYHOTO YTroJIKa, CTCHKA E
TaBpa M MOJKa LIBeIUiepa Z 14507
HeoxkaiimMiieHHast paBHOIOJIOYHBIX 14 0,7
YTOJIKOB E
—+507
R

[Tpumeyanue. Tlpu BEIYUCICHAN ) IUIS IPOMEKYTOUHBIX 3HAYCHUN )
S
cenyeT ONpPENENsITh JUHEHHON HHTEPIIOJIALUEN MEXy 3HAUEHUAMH IIPU y)
=lu i =5.

6.15. B u3rubaeMbIx 31eMeHTax HauOOJBIIYIO0 THOKOCTh CBeca MOSICHOTO
mucra (TOJIKM) TIPECCOBAaHHBIX, CBApHBIX M KIENAaHBIX OaloK cleayer
Ha3Ha4YaTh C y4ETOM MPEAEIbHBIX Pa3MEPOB CBECOB, IPUBEACHHBIX B Ta0. 31

s g <1
HauGonbIiyro ruOKoCTh CBeCca HEOKaWMIIEHHBIX MOJIOK YTOJKOB B CHKATHIX
Mosicax KJeMaHbIX 0alioK 0e3 rOPU30HTAIBHBIX JIUCTOB CIEIYET MPUHUMATh
o hopmyie
R

7y=06+ 7 (56)

B Cllyda€ HCEOOHANPSKECHUA DJICMCHTA HaI/I6OJ'H)IHyIO rubKOCTh CBeca

IIOsICHOI'O JIUCTa (HOJ'IKI/I) CJICAYCT YBCIIMYUTL B — a3, HO HE Oollee ueM B
S

1,5 paza;



31ech S - Ooublliee U3 ABYX 3HAYCHUM:

M M.y M X
§=- . s=]| =+ |
b Ixn Iyn
6.16. Ilpu ycunenun cBOOOJHBIX CBECOB YTOJNIIEHHAMH (OynbOamu)
. befl R
HauOoJIblllee 3HAYEHUE TI'MOKOCTU cBeca A /,:— E [3mech bey -
- t

pacueTHas IIMPHUHA CBeca IOSICHBIX JIMCTOB KJIM IIOJIOK, W3MepseMmas OT
LEHTpa YTOIIIEHISI 10 TPAHU MPUMBIKAOIICH CTEHKH (TIOJIKH) WK JI0 Havaia
ByTa; cM. I1. 6.13] crenyet onpenesste mo hopmyie

ey 57
A=k, 7

rae k — ko3 QUIMeHT, onpeaenseMbli mo Tadi. 32

B 3aBUCUMOCTH OT j“f g /’{ 5
) 1 )

) - HauOosblIee 3HAYCHUE YCIOBHOH I'MOKOCTH CBECA NP OTCYTCTBHH
P

YTONIICHAS, TPUHIMaeMoe 1o Tadu. 31.
Benuunna £, papHa:

g = D
bt
rae D — pa3Mep yTONIEHMs], IPUHUMAEMbII paBHBIM AMAMETPy KPYrion
OynbOBI; B KBaApaTHBIX M TPANCIUEBUAHBIX YTOJIIEHHUSIX HOPMAaIbHOTO
npoduinst D — BbIcOTa yTOJIIEHUS MpU mMpuHe OynsOel He MeHee 1,5D B

TpanenneBUIHbIX (4epT. 9) U He MeHee D — B IPSIMOYTOJIBHBIX YTOJIIEHHSX.

Tabmauma 32
Ceuenne - g 3HavyeHus

A f ko3 durnenra k 6

dopmyne (57) npu

THOKOCTH i paBHO

i
1 5

[Bemnep, - 2,5 1,06 1,35
JBYTaBp 0,35<4 f‘SO, 60

3,0 1,24 1,69

3,5 1,46 2,05

. 2,5 1,04 1,28
0, 75S/1f30, 90

3,0 1,20 1,59

3,5 1,40 1,94

Yronok, Tasp, - 2,5 1,06 1,17
wpectonoe | 0,35<2 ,<0,60

3,0 1,24 1,47

3,5 1,46 1,67

- 2,5 1,04 1,13
0, 75S/1f30, 90

3,0 1,20 1,35

3,5 1,40 1,67




[pumeyanne. Kooppuuuent & s NpOMEKYTOUHBIX 3HA4YEHUH ) OT
S

0,6 mo 0,75 u rubkocTu ) oT 1 nmo 5 omnpenenserca JIUHEHHON

HMHTEPIOJISILIUEH.

N /1 q

o] (

o

Yepr. 9. Cxema yromenus (0ynb0b1)

6.17. Pacuer Ha yCTOHYMBOCTH 3aMKHYTBHIX KPYTOBBIX LMIMHIPUYECKHUX
000JI04eK BpaIllEHHs, PAaBHOMEPHO CXKaThIX NapajuleIbHO 00pa3yroIuMm,
ClIeyeT BBIOJIHSATH 1O opMyIie

SlsgDscrl (58)

rjae §| - pacueTHOE HaNpsKEHHUE B 000JIOUKE;
S.-1 - KPUTUYECKOE HaNpsyKEHHE, PABHOE MEHBIIEMY W3 3HaYCHMIA

cEt
YR wmn ——  (3mech r - pamMyc CpPeIMHHOM MOBEPXHOCTH OGOMOUKH; t -
r

TOJIIL[HA 000JIOUKH).
3HadyeHnst kodpduumentos Yy um  C crmexyer onpenensTh
COOTBETCTBEHHO 110 Ta0i1. 33 u 34.
B crnygae BHEUEHTPEHHOTO CXATHs NapabieNbHO OOpa3yIOIINM  HIIH
gpcToro w3rmba B JUAMETPATbHOM IUIOCKOCTH TMPH  KacaTeIbHBIX
HaTPSDKCHUSAX B MECTE HaHOOJBIIEr0 MOMEHTA, HE TIPEBHIIIAOIINX 3HAYCHUH

'

3
2 1
4 N
0,07E(— )2 , HampsukeHue S, crnenyer yennunts B (1,1 —0,1—)
r Sy
pas, rie ¢! - HauMeHbulee HampsukeHHe (PacTATHMBAIOIIME HANPSKEHHUS

CYUTATh OTPHLIATEIBHBIMH).
6.18. B kpyribix TpyOax, pacCUMTHIBAEMBIX KaK CXKATbhle HIIHM CXKATO-
nrubaemMple  CTep)KHM 1o  pa3n. 4, T0Opud  YCIOBHOM  TMOKOCTH

N R
A=A E3O, 65 OMKHO OBITh BBIMOTHEHO YCIOBHE

S280

R
1+1400 —
E

~ |~

Kpowme 3T0r0, ycTOHYMBOCTD CTEHOK TAKUX TPYO OJDKHA OBITH TPOBEpEHa
mo 1. 6.17.
Pacuer Ha yCcTOWYMBOCTH CTEHOK OECHIOBHBIX TpyO He TpeOyeTcs, ecin

r R
7 HE NPEBBINIACT 3HAYCHUA |,7 E wm 35.

Ta6muma 33

3nauenue R, Mlla 7
Kosdpdunuentsr y npu 7 , PaBHOM

0 | 25150 | 75 |100] 125 [150]200 | 250
R<140 1,0010,98(0,88(0,79]0,7210,65] 0,591 0,45 [ 0,39




| R*280 11,00[0,9410,78[0,67]0,57[0,49]042[0,29] - |

Ilpumeuanue. 3Hauenus xkoddounuentos y npu 140 MIla < R < 280

r
Mlla u 111 IPOMEXYTOUYHBIX 3HAYEHUH 7 BBIYUCIISIOTCS  JIMHEHHOU

HUHTEPIOJISILIMEH.
Ta6nuua 34
450 100 150 200 250 500

¥
3HaueHne 7

Kos¢pdumment ¢| 0,30 0,22 0,20 0,18 0,16 0,12

r
IIpumevanue. Jlns IPOMEXYTOUHBIX 3HAYEHUM 7 K03 GHULUEHTBI C

cJenyeT ONpeneNsiTh JTUHEHHON HHTEPHOJIALUEH.

7. PACYET 3JIEMEHTOB KOHCTPYKIIUI C IPUMEHEHUEM
TOHKOJIMCTOBOT'O AJTIOMUHUA

7.1. TOHKONUCTOBOW AaMIOMHHHN (TONIIMHOW 1O 2 MM) CIeIyeT
MIPUMEHSTH B KAUE€CTBE JIEMEHTOB OIPaXAAIOIINUX U HECYILIUX KOHCTPYKIIHI:

a) IUIOCKWX JIHCTOB, YKPEIUICHHBIX pedpaMu WM  CICHUaTBHON
IITAMITOBKOW;

0) IUIOCKUX JICTOB U JICHT, MPEIBAPUTEIEHO HAMPSDKCHHBIX KaK B OJTHOM,
TaK U B IByX HAIPaBJICHUSX;

B) TOPPUPOBAHHBIX JIACTOB 0€3 YKPCIUICHHH WM CO CIICIHATEHBIMU
YKPEIUIEHUSMH.

OJIEMEHTBLIL. PABOTAIOIIME HA CXKATUE U N3T'Nb

7.2. Ilpu pacuere Ha NPOYHOCTh CXKATOTO B OJHOM HAMpaBICHUU
IUTOCKOTO JIMCTa, MIAPHUPHO-OMEPTOro mo KoHTypy (uept. 10), B pabouyio
IUIOIIAAb BKIIOYAETCS YacTh JIACTa pa3sMeEpoM 2C, OMNpEeAEIseMBbIM IO

¢dopmyne

E
= — 59
c 1,16t\/R (59)

re ¢ — TOJIIMHA JINCTA.

I i [
7 = 7 1=1

P

b
THIY
IRRERL

b"“

UYepr. 10. PacueTHas cxema ckaToro TOHKOJIMCTOBOTO 3JIEMEHTA
b - monHas mmpuHa cedeHus: ¢ — padoyas IMUPUHA CCYCHUS

7.3. Ilpn pacyere Ha NPOYHOCTH M J1€POPMATHBHOCTH TOHKOJIMCTOBBIX
KOHCTPYKLMH, YCHJICHHBIX ITPOIOJIBHBIMU peOpaMH, B KOTOPBIX IUIOCKHH JIUCT
IIpU JI€HCTBUM TPOJONBGHONH M TONEPEYHOH HAarpy30K MMEeT CXKHMAroIIHe



HaIpsDKeHUs, B pabouyro IUIoniaap pedep cleldyeT BKIYATh YacTh JIMCTA
pa3mepom ¢ (uept. 11, a), onpeaensembm o Gopmyme (59).

al b

/ Pebpa xectkoctn

Pefipo mecTKOCTH

UYept. 11. PacueTHas cxema TOHKOJHUCTOBBIX KOHCTPYKLUH, YCHJIEHHBIX
MIPOJIOIBHBIMH peOpamu

a — TUIOCKHH JTUCT; 6 — ro(pUPOBaHHBIN JICT

7.4. HpI/I pacyeTe Ha MPOYHOCTDL JIMCTOB C BOJIHUCTBIM U TpaliClluECBUAHBIM
FO(inaMI/I, MApHUPHO-ONEPTHIX IO KOHTYPY MU CKUMACMBIX B HaAIlpaBJICHUU

a
ro()poB, NP OTHOLICHUU 333 (uepr. 12, a) B pabodyro MmIomaas CICIyeT
BKJIIOYATh YaCTh JIMCTA pa3MepoM 2¢:
K
C—1,04\/ﬁ(\/Dny+ny> (60)
K Ef
me D =El ;D =————+/
Yod 12(1-m?)
3 I
D =mD _{_12,1 — x1
e Y K 6 * 2K
3mech K, d — COOTBETCTBEHHO IIar W [UIMHA II0 IIEPUMETPY OIHOU

OITyBONTHEI (depT. 13) ;
Ixi - MOMEHT UHEPLUU OJTHOM BOJIHBI.

a
Korma otHOmEHune E <3 wmm rodpupoBaHHBI JHCT pasjensgercs
TIONIEpeYHBIMH pedpamMHy, UMEIOIIMMH MOMEHT uHepuu I (cM. 1. 7.5), Ha psn

a
SYEEK C COOTHOLICHHEM CTOPOH E <3 (cm. uepr. 12,), 3HaueHue ¢ cremyer

orpeessTh 1o GopmyIe

K b b*
c 0,74Jth(Dxa2+2ny+Dy—a2). (61)

B dopmyne (61) oboznauenus te xe, uro B popmyne (60); 3HaueHus a u b
clielyeT IpUHUMATB 110 4epT. 12.
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UYepr. 12. PacueTHas cxema cxaToro rohpupoBaHHOTO JICTa

a — 0e3 nonepeyHbIx pedep KECTKOCTH; 6 — C IMONEPEYHBIME pedpamu

KCCTKOCTHU

al

RV

Yepr. /3. 'eomeTpuyeckue mapamMeTpsl ajis rogpa
a — TPaNeUUueBUIHOTO; O — BOJIHHCTOTO

Ipu Hamuuuu OPOMOJBHBIX pedep (uept. 14) B pabodyro IJIOIIATHL
clieflyeT BKIIIOYATh IUIOMIAAb STHX pedep M 4YacTb JIMCTa Pa3MepoM ¢ 8

KaXyI0 CTOPOHY OT pedpa.




1 2

Yepr. 14. CxeMa minThl 13 roppupOBaHHOIO JHUCTA C MIPOAOJILHBIMU U
HONepeYHbIMU pedpamMu
1 - npoosibHBIE pedpa; 2- monepeyHsie pedpa

7.5. Tlpu pacuere o popmyiie (43) MOMEHT MHEPIIMU MTOTIEPEUHBIX pedep
KECTKOCTH HE NOJIKCH 6I)ITI> MCHBIIC BECIINYHUHbI

4
I1.b

3
4a

Ecnu rodpupoBaHHbBIA JIHCT M TONEpeYHble pedpa HMMEIOT pa3jIndHbIe
MOJIyJIH YIIPYrOCTH, TO

173 (62)

D b*
3

1
4Esa3

N

(63)

rne E, — MOoJyIib YIpyrocTu Marepuaia pedpa.

O06o3HaueHus B popmynax (62) u (63) re xe, uro B popmyne (60).

B ciyuae, ecnu 3HaueHus |, MeHbIe yka3aHHbIX B Gopmynax (62) u (63)
BEJIMYUH, TO 3HAYCHHE ¢ MOACYUTHIBaeTcs mo Qopmyne (60). Ilpu 3tom
3HaueHue Dy cienyeT MpuHUMaTh

_K_ B’ E
Y d12(1-m*)  a

7.6. T'odpupoBaHHBIN JHCT, HE MMEIOIIUI YCHIMBAIOIIUX pedep, mpu
JIECTBUM TIONEPEYHOM HArpy3KH CIEQyeT pacCUUThIBaTh Ha W3rud 110
¢dopmynam (20) u (21) kak Oanky.

Jdns nucToB €  TpamneUUeBHIHBIM TO(GpoM pa3Mmep CKaTbIX IIOJIOK,
BKJIIOYaEMBIX B PAaCcUe€THOE CEUCHHE, CICAYET ONpeaesaTh o dopmyne (59).
ITpu sToM B popmynax (20) u (21) W, u Ix cnenyer BoIUUCIATD Ui paboueid
TUTOIIA M CEeYCHUSI.

7.7. Tlporu6 f cBOOOIHO OMEPTHIX TOPPUPOBAHHBIX JHCTOB IPH H3THOE
CJIeyeT ONpenesiTh Mo popmysie

f=af (64)

rre o - Kod(OUUMEHT, YYUTHIBAIOIIMII yBeNWYEHHE Mporuda
BCIeACTBHE JAehOopMalUK MOMEPEYHOr0 CeUYeHUsI TOQPUPOBAHHOTO JIHCTA MO
HArpy3KOW WM TIPHHUMAEMbIi: IS BONHHCTBIX JIMCTOB — pPaBHBIM 1, st
TpamelueBUIHBIX - N0 Tabu. 35, mis mucTa ¢ TparneuueBUAHBIM TOHPOM C
NPHUKIICCHHBIM JXECTKUM yTeIUTUTENeM (TUIIa IeHoacrta) o =l1;




f, - mporu® TOPpPUPOBAHHOTO JMCTA, padOTAIOMIEro Kak Oailka, HpH
BBIYHCIICHUH KOTOPOTO I, MpUHUMAETCs CoriacHo I1. 7.6.

Ta6muma 35
Ornowenne | 3nayeHnss 0, OpH yrie HAKIOHa GOKOBBIX IpaHeil rodpa, rpaj
b
a
45 60 75 90
32,0 1,10 1,14 1,20 1,30
1,5 1,15 1,20 1,30 1,40
1,0 1,20 1,25 1,35 1,45
0,5 1,25 1,30 1,40 1,50

Obo3nauenus, npunsimole B maon. 35:

b — pa3Mep HAKJIOHHOH rpaHu;

a — pa3Mep C)KaTol TOPU30HTATIBHOM rpaHu (cM. 4epT. 13).

[Mpumeuanue. 3HaueHduss O JJIsI MPOMEXKYTOUHBIX OTHOIICHUHA —
cienyeT OnpeneNsiTh TUHEHHON HHTEPIOISLneH.

7.8. UMzrubaemble TOHKOJHMCTOBBIE KOHCTPYKIHH C TO(QPHUPOBAHHBIM
JIICTOM, YCHJICHHBIM MpPOJOJBHBIMH pedpaMu, ClielyeT pacCUMTHIBaTh Ha
MIPOYHOCTh U MPOTHO C y4eTOM BKJIIOUCHHUSI B pabOTy pedep M YacTH JIMcra
pa3sMepoM ¢ 8 KXY CTOPOHY OT pebpa (cm. uept. 11. ), onpenensieMbM
o hopmysie (60) HE3aBUCHMO OT HATMYHSI TOTMIEPEYHBIX pedep.

7.9. Ilpu pacyere cKaTo-U3rM0AEMBIX U  PACTSIHYTO-U3THOAEMbIX
roppupoBaHHBIX  JIMCTOB C  TpanelUeBUAHBIM ToppoM  (OOIIMBOK
TPEXCJIOMHBIX TaHeJled ¢ 3aKIafHbIM YTEIUIMTENIEeM) Ha IMPOYHOCTH IpH
o0ecrieueHnn COBMECTHOM pPabOTHI OOIIMBOK M IPOAOJIBHEIX pedep Kpome
MOMEHTOB MHEPLUH ro()pUPOBAHHBIX JINCTOB OTHOCUTEIBHO UX HEHTPAIbHBIX
oceil cnenyer y4uTHIBATh MOMEHT WHEPIUH CEYEHHs, B KOTOPOE BXOMST
MIPOIOJIbHBIC peOpa 1 YacTh OOIIUBOK pazmMepoM ¢ (4epT. 15):

b EI

X
c=47+302-33—2=,00 (65)
a 10
b
rIe — - OTHOLICHHE IIMPHHBI IIAaHENH K LIary IOIEPeuHbIX pedep;
a
Eiy - okectkocTh rodppa Ha €IUHUIY JUIMHBI OTHOCHTENBHO €ro

HeUTpanpHOU ocu, kH M.

raNraw.awaN
NSNS NS

UYept. 15. Ceuenune TpexcloiHON TaHEeTH
7.10. MecTHYI0O YCTOWYHMBOCTh C)KaTBIX TOPHU3OHTAJIBHBIX TpaHeit
n3ru0aeMpIX JIMCTOB C TpamenueBUAHBIM ropdom (cMm. depT. 13,a) crmemyer
MPOBEPATH C YYETOM YIPYroro 3ameMIICHHS TPOJOIBHBIX KPOMOK IIO

bopmyne

s<kzE (5)2 (66)



rie § - CKUMAIOIUE HANPSUKCHUS B TPAaHU OT BHEIIHEH Harpy3Ku;
Kioc - K03 dHLIMEHT, TPUHIUMaEMBbIH 110 Tab1. 36;
Z - k03¢ GUIHEHT, TPUHUMAEMBIH 110 Tabm. 37.

Ta6nuia 36

05]106(07108]09]| 1,0 1,1]1,2 1,4
OTtHolIEHNE —
a

Koaddunuenr ki, |5,22]5,15]5,10]5,05]5,0014,95] 4,88 [4,84]14,80] 4,72

Obo3nauenus, npunsmole 6 maon. 36:
b - pa3Mep HaKJIOHHOH rpaHu;
a - pa3Mep cxKaTol TOPU3OHTAILHOU TpaHu (cM. uepT. 13).

Ta6numa 37

S 071081101 1214|116 1,820 2,5 3,0
OTHomeHNE ——

Kospduuuent z | 1.00 [ 0.86 [0.76 [ 0,67 [0.61 0,56 [0.52] 048 | 0.41 | 0.35

IMpumeuanue. Hampsbkenue § clefyeT ONpeAensaTh B 3aBUCUMOCTH OT
HaTPSDKEHHOTO COCTOSHUSA 10 dopmynam (66) — (69) mpu z = 1.

7.11. MecTHyl0 yCTOHYMBOCTb HAKIOHHBIX TIpaHed JHCTOB C
TpanenueBUIHBIM TOopOM B MecTax ONHPAaHWS HAa NPOTOHBI WM PHUIEIH
ClegyeT MPOBEPSITh M0 PEKOMEHTyEMOMY MPHIIOKEHHIO 6.

7.12. MecTHYI0 yCTOWYMBOCTH BOJHUCTBIX JIMCTOB ITPU M3THOE (CM. YepT.
13, 6) cnenyet mpoBepsITh 10 hopmyIie

§<0,222EL 67)
r

7.13. OOmyr yCTOWYMBOCTH IICHTPATHHO-CKATOTO TOPPUPOBAHHOTO
JIMCTa CIIEAYeT MPOBEPSTh B COOTBETCTBUM C yKa3aHWSAMH 1. 4.2 u Tabm. 2
00513aTeNbHOI0 MPHIIOKEHUS 2. 3a PacueTHYIO JUIMHY CIIeAyeT NPUHHMAaTh
pacCTosiHHE MEXAY 3aKpEIUICHHSMH, IPENsSTCTBYIOIIMMH  CMELIEHHIO
ropUpOBaHHOTO JIMCTa W3 €ro IUIOCKOCTH, HE3aBUCHMO OT HaIW4us
TIOTIepEeYHBIX pedep.

7.14. MecTHYIO YCTOHYHBOCTD JIEMEHTOB JINCTA TPAIICIIUEBHIHON (POPMBI
IIPU LEHTPAIBLHOM CXKaTHH CIEIYyeT IPOBEPATH 10 (hopmyie

333,6zE(%)2 (68)

rae b — mpuHa 00JIbIIeH MpaHH.

MecTHyI0 yCTOHYMBOCTH BOJHHUCTOTO TO(QPHUPOBAHHOTO JIUCTA IPU
LEHTPAIBHOM CXKAaTHH CIIelyeT MPOBEPSTH 10 GopMmyIie

t
§<0,12zE(—) (69)
r
SJIEMEHTBI MEMBPAHHBIX KOHCTPYKII
7.15. Pacuer 9neMEHTOB MeMOpaHHBIX  KOHCTPYKLHMH  CllelyeT
IPOU3BOAUTH HA OCHOBE COBMECTHOM pab0Thl MeMOpPaHbI U KOHTYpA C y4eTOM

UX JIe(pOPMHPOBAHHOIO COCTOSIHHUS M TCOMETPUYECKON HEIMHEHHOCTH
MeMOpaHBI.



7.16. IIpu pacueTe 31eMEHTOB MEMOPAaHHBIX KOHCTPYKIHHA (MeMOpaHBI U
KOHTYpa) CIEIyeT yIUTHIBATh:

0CEBOE CXKATHE;

C)KaTHe, BHI3BIBAEMOE YCHIIMSMH CIIBUTa 110 JIMHUH KOHTaKTa MEMOpaHbI ¢
3JIEMEHTaMH KOHTYpa;

N3rud B TAHT€HIMAIBLHOHN U BEPTUKAIBHOH IIIOCKOCTSAX;

HaYaJbHBIA (MMEIOLIUICS 10 HATPy>KEHHsI) IPOTHO MEeMOpaHEI.

7.17. Ilpn npuKperuieHnn MeMOpaHbI ¢ SKCLEHTPUCUTETOM OTHOCHUTEIBEHO
LIEHTPa TSHKECTH CEUCHHUS HJIEMEHTOB KOHTypa KpoMe (pakTopoB, yKa3aHHBIX B
[1.7.16, npu pacuere KOHTYPOB CJIEAYET YUUTHIBATh KPYUCHHE.

7.18. Ilpm pacuere mPOCTPAHCTBEHHBIX OJIOKOB C TIPEABAPUTEIHHO
HaNnpspKeHHOW OOIIMBKOM W HAIWYMM TOPLEBBIX 3JIEMEHTOB JKECTKOCTH
OoOIMBKY cieayeT BBOAWTH B paboTy Kapkaca OJoKa IIpU YCIIOBHH
oOecrieueHnsT HaJEeKHOM TIeperadynm YCHIMH OT ODJIEMEHTOB Kapkaca K
oOIIMBKe.

BenmnunHy npenBapuTENbHOrO HaTSHKEHHMS OOIIMBKH, PACHONIOKEHHOHW B
C)KaTOl 30HE, ClelyeT ONpENEsATh W3 YCIOBUS PAaBEHCTBA B HEH HYIIO
CYMMapHBIX HanpspkeHuH (6e3 ydera MeMOpaHHBIX) IIPU I€HCTBUM pacuyeTHON
HarpysKu.

BennunHy npeaBapuTeIbHOTO HATSDKEHHUS JIMCTA B pacdeTe OOIIMBOK IPU
KOHTpOJIE IPOIlecca HATSHKEHHs M0 CHJIOBBIM IIapaMeTpaM M BO3MOXKHOCTH
PETYINPOBAaHUSl PACTATUBAIONINX YCWINH CIEAyeT OIpPEAeisiTh C y4eTOM
kodddunuenta  ycnopuit  paborer £, =1. Ilpu  KoHTpone 1O

TreOMETPUICCKUM napamMeTpam Halps>KCHUA B OOIIMBKE JOJIKHBI
YAOBJICTBOPATH YCJIOBUSAM!

sp+sF-1,1SR

—s +5.-0,9%0
F bl
LF (70)
(;J'()
e
rae S P’ Sp - HampsDKEHHUsT B JINCTE  COOTBETCTBEHHO  OT

NpeIBAPUTEIBHOTO HATSDKEHNUS U OT BHEIHEH Harpy3Ku.

7.19. Ilpu pacueTe 31eMEHTOB MEMOPAHHBIX KOHCTPYKIIHS C OJHOOCHBIM
HalpsDKEHHEeM OOIIMBOK CIIENYeT YYHTHIBATH JOIOJHHUTENILHOE BO3JCHCTBUE
LEMHBIX YCWINI B OOLIMBKE, BOCHPHHUMAEMBIX IPOJIOIBHBIMU HJIEMEHTAMH
Kapkaca.

7.20. CoenuHeHust MeMOpaH W3 alIOMHHHEBBIX CIUIaBOB, a TaKXKe
NPUKPEIUIEHHE HMX K ONOPHOMY KOHTYpPY CIeoyeT pacCUMTHIBATh Ha
BO3JCHCTBHE  TeMIepaTypHOro  Iepemaga (c  y4eToM  pa3sHOCTH
KO3(QQHUINEHTOB JHUHEWHOTO pACIIUPEHUs MaTephalioB MeMOpaHBl |
KOHTYpA).

8. PACUET COEJIMHEHUI KOHCTPYKI{MA U3 AJTIOMUHUEBBIX
CIIJTABOB

CBAPHBIE COEJIMHEHN A

8.1. CBapHbIe OIBHI CIIEAYET PACCUUTHIBATE IO opMymnaM Tadi. 38.

CBapHBIe COCIMHEHHMS BHAXJECTKYy IBYMs JIOOOBBIMH LIBAMH HMEIOT
pacueTHOe CONPOTHBICHHE, PAaBHOE PACUETHOMY CONPOTHBICHHIO CBApHOIO
CTBIKOBOT'O COSIMHEHUS MIPU YCIIOBHH, YTO JIOOOBBIE BBl HATOXKEHBI 110 BCEH
TOJIIIMHE CBApHBACMBIX OSJIEMEHTOB M KOHIBI MX BBIBEAEHBI 3a IIPEIEIbl
COCIIMHEHUSL.



8.2. CpapHble CTBHIKOBBIE COEIMHEHUS, padOTaloONIIMe Ha W3TMO, CiemyeT
paccunThIBaTh 1O (GOpMYIaM ISl pacyera LENOro CEYeHHS C pacyeTHBIMU
COTIPOTUBIICHUSAMH, IPUHATHIMHE 110 Tab1. 9 u 10.

8.3. CBapHbIe CTHIKOBBIE COEIMHEHHMS, pPabOTalONe OJHOBPEMEHHO Ha
n3rub u cpes, ciexyeT MpoBepsTh o GpopMmyIie

Sw s o 71
S+ 2 <R 71
2 4 w WgC'

rae §,, - HalpsbKeHWE B CBAPHOM COEIMHEHUH OT M3ruoa;

{. - HanpsHKEHWE B CBAPHOM COEJMHEHUHU OT CPE3a.

w
Ta6muma 38
CBapHbl€ BB Hanpsxennoe Pacuernas gpopmyna
COCTOSIHUE
CTBIKOBBIE, Cixatue, pacTsDKEHHE <R
PacToNOKEHHBIC ] 0w 8.
MePICHIUKYIISIPHO w
JICUCTBYIONICH CHIIE
VrioBele Cpes N <R
)i ,Bk —wf g
w f

Obo3nauenus, npunamole B maon. 38:

N - pacueTHas NpoJI0JIbHAS CUIIA;

l,, - pacueTHas JUIMHA IIBa, paBHAs €0 TMOJHOM JJIFHE 32 BBYETOM 3t FITH
3k, ; mpu BBIBONE IIBA 3a TpeAeibl COeNWHEHHs (Ha MONKIANKA U T.I.) 3a
pacUeTHYIO JJIMHY IIBa IPHHUMAETCS €T ITOJTHAS JIHHA;

t - HAUMEHBIIIasl TOJIIIMHA COSIUHIEMBIX JIEMCHTOB;

ﬁf - ko3 PurmeHT, npuHUMaeMblii paBHBIM: 0,9 - TIpK aBTOMaTHYECKON
OJHO- M JByXHmpoxoaHod cmapke; 0,7 — 1Opu aBTOMaTHYECKOH
MHOTOIPOXOAHON CBapKe, MPH PYYHOH W MOJyaBTOMAaTHYECKOM CBapKe C
JFOOBIM YUCIIOM MTPOXO/IOB;

ki - Karer yrioBoro ImiBa, MPHHUMACMBIN PaBHBIM KAaTETy BIIMCAHHOTO
PaBHOOEIPEHHOTO TPEYrOJIbHUKA.

8.4. IIpu 0THOBPEMEHHOM JEWCTBUM CPE3BIBAIOLINX HANPSHKEHUH B JBYX
HaMpaBICHUSAX B OJHOM U TOM )K€ CEUCHHMH YIJIOBOTO IIBA PAacyeT CIEAyeT
MIPOU3BOUTH HA PABHOJACHCTBYIONIYIO STHUX HAMPSHKEHUH. .

8.5. YrioBsle HIBBI, NPUKPEIIIAIONIAE JIEMEHT, Ha KOTOPBIA NEHCTBYIOT
OJHOBPEMEHHO OCEBOE yCWJIME ¥ M3THOAIOINA MOMEHT, ClIEAyeT
paccunThIBatTh 10 hopmyiie (29), B KOTOPOH:

A=A -pacueTHas IUIOIAAb IIBOB, MOMEHT WHEpPLUH PpPacuyeTHON
IUIOIIAAY HIBOB COOTBETCTBEHHO OTHOCUTENBHO OCEH X-X U y-),

L , Iyn- pacueTHOE COMPOTHBIIEHHUE YTIIOBOTO MIBA.

3AKIJIEIIOYHBIE U BOJITOBBIE COEJJMHEHW A

8.6. B 3akienouyHBIX W OOJNTOBBIX COCIOMHEHUSX TIPH JCHCTBUU
MPOJOJBHON CHIIBI N, NpoxXoAasiied uepe3 LEHTP TSHKECTH COEAMHEHUS,
pacrmpeneieHue 3TOW CHIBI MEKAY 3aKICKaMH WU OONTaMH CIIEAYeT
MIPUHUMATH PABHOMEPHBIM.

3akienoyHple WM OONTOBBICE  COCIUHCHHS,  BOCIPHHHUMAIOIINE
MPOJOJIbHBIE CHUJIBI, CIEAYET PACCUMTHIBATH HAa CPE3 M CMSTHE 3aKJIENOK U
6onToB 110 hopmynam Tab. 39.



Ta6muma 39

Coeaunenue Hanpsxennoe Pacuernas popmyna
COCTOSIHHE
3aKIenKu Cpes N
(i 60ITHI) b 2 = Rrs ( Rbs)
n pd (73)
4
CMmstne N
—< <R(R,) (74
" dz ;= ey (74)
b P
OJITHI acTshKEHHE N . SRb,
" pd (75)
4
3axienku OTpBIB TOJIOBKH
3aKJICTIKI SRrs (76)
np dh

Obo3nauenus, npunsimole 6 maon. 39:

N - pacueTHast POIOJIbHAS CHJIA, IEUCTBYIOMIAs HA COEANHEHUE,

N - YKCJIO 3aKJICIIOK MK OOJITOB B COEANHEHNUY;

1, - YMUCII0 PAabOYUX CPE30B OJHOU 3AKJIEMKH WK 0OJITa,;

d — 7MameTp OTBEPCTHS JUTS 3aKJICIKU WM HAPYXKHBIA THAMETP CTEPXKHS
0onra;

! - HaumMcHbIIas CymMMapHasa TOJIIIMHA J3JIEMCHTOB, CMHWHAcMbIX B

OJTHOM HarpaBJICHUH;
d, - BHyTpEeHHUI TuaMeTp pe3np0sl 6oTa;
h=0,4d - BeICOTa TOBEPXHOCTH OTPHIBA TOJIOBKH (UepT. 16).
[Tpumedanue. PacueT 60ATOB Ha cpe3 U CMITHE CIIEAyeT MPOU3BOIUTD IO
¢dopmynam (73) u (74) ¢ 3ameHOit R, u R,, COOTBETCTBEHHO Ha Ry, U Ry

(s
g
.,+-

Yeprt. 16. 3axienka ¢ NOIyKpYrJIOi rOJI0BKOMI

8.7. 3axyenku u OonThl, paboTalOIIME OJHOBPEMEHHO Ha cpe3 H
pacTsKeHHe, cIelyeT IPOBEPSITh OTIEIBHO HA CPE3 U HA PACTKECHHUE.

8.8. B kpemuieHHsIX OZHOrO JIEMEHTa K JAPYroMy 4epe3 MPOKIaAKHU HIU
UHBIE IPOMEXKYTOUYHBIE IEMEHTHI, 8 TAKXKE B KPEIUICHUSIX C OJHOCTOPOHHEH
HaKJIQJIKOM 4ncilo 3akienok (OONTOB) MOIDKHO OBITH YBEIMUYCHO IPOTHB
pacueTHoro uucia Ha 10%.

IIpu npukpenneHuu BBHICTYMAIOMUX IOJOK YIOJKOB WM IIBEIJIEPOB C
TIOMOIIBIO0 KOPOTHIIIEH YUCIIO 3aKJIETIOK (O0JITOB), IPUKPEIIISIONINX OJHY U3
MIOJIOK KOPOTBHIIIA, JOJDKHO OBITh YBEJIMYEHO MPOTHUB PacyeTHOTrO 4HCiIa Ha
10%.

MOHTAHBIE COEJUHEHUWA HA BBICOKOITPOYHBIX
CTAJIBHBIX BOJITAX

8.9. MoHTa)xKHbIE COEIMHEHUS] Ha BBICOKOINPOYHBIX CTaJbHBIX O0JTax
CleLyeT pacCUUTHIBATh B MPENNOI0KEHNN TIEpeiaul JeHCTBYIOIUX B CTHIKAX
U TOpUKPEIUIEHUSX  YCHIMM  depe3  TpeHue, BO3HHUKAWOLIEe IO
COTPHUKACAIOUINMCS IUIOCKOCTSIM COEAMHSAEMBIX JJIEMEHTOB OT HATSKEHHS



BBICOKONIPOYHBIX OositoB. Ilpm 3TOM pacnpeneneHne HpOJOIBHONW CHIIBI
MEXay OOJNTaMH ciietyeT NPUHUMATh PABHOMEPHBIM.

8.10. PacuetHoe ycumue Oy, KOTOPOE MOXKET OBITH BOCIPHHATO KaXKIOM
MIOBEPXHOCTBIO TPEHMS COCOUHSEMBIX OJIIEMEHTOB, CTSHYTBIX OJHHUM
BBICOKOIIPOYHBIM O0JITOM, CIIEIlyeT ONpeessTsh o Gopmyre

_Ryg,4,,m
Opm= (72)
En
Ruw - pacueTHOE COIPOTHBICHHE PACTSIKCHHIO BBICOKOIPOYHOTO OONTa,
onpexnensemoe corsiacHo CHull 11-23-81;
8 - KodbduuueHT ycnoBuil pabOTHI COEAMHEHHs, NPUHUMAEMBbII
paBubM 0,8;
Ay, - TUTOmANE cedYeHWs OonTa HerTo, ompexaensemas corimacHo CHull
11-23-81;
m - ko3 PUIIMEHT TPEHHS, TPUHUMAEMBbIH 110 Tad. 40;

&, - ko3 duuuent HanexHOCTH, mpruHMMaeMbli no CHull 11-23-81.

Ta6muma 40
Crioco6 [Meckoctpyiinas TpaBiernue Be3 o6pabotku
00paboTku OYHCTKA MIOBEPXHOCTH (mocne
COCTMHSIEMBIX 00e3KupuBa-
IOBEPXHOCTEH HUS)
Koaddunuent 0,45 0,4 0,15
TpEeHUs M .

KonmuectBo # BBICOKONPOYHBIX OOJTOB B COEAMHEHWUM MpPU JICHCTBHH
TIPOJIOIBHON CHIIBI CIIEAYET ONPEACIATH 1o hopMyIe

N
kig.Qp,

rzie ki - KOIMYECTBO OBEPXHOCTEH TPEHNUS COEMHACMBIX 3JIEMEHTOB.

HatsoxeHne BBICOKONPOYHOTO 00JdTa CIEAYyEeT NPOU3BOAUTH OCEBBIM
yewiueM P = RyApy

8.11. Pacuer Ha TPOYHOCTH COCIMHAEMBIX 3JIEMEHTOB, OCIAOICHHBIX
OTBEPCTHUSAMH IIOZ BBICOKOIIPOUYHBIE OOJNITHI, CIACIYET BBINOIHATH C yYETOM
TOrO, 9YTO TIOJIOBHHA YCHJIMWS, NPHUXOISMIETOCs Ha KaXOpli OonT, B
paccMaTpUBacMOM CEUYECHHHM YK€ IIepefaHa cuiamMu TpeHus. llpu sTom
MIPOBEPKY OCJIA0JIEHHBIX CEYEHWH ClIeAyeT NPOU3BOIUTH IO IIIOMAAN

3

n (77)

cedeHus Opyrro 4 npu A, 0,854y no ycnoBHOM momaan Ac =1.18A,,
mpu A, < 0,85A.

COEJMHEHUA C ®PE3EPOBAHHBIMU TOPITAMU

8.12. B coemuneHusx ¢ (pesepoBaHHBIMH TOpLAMH (B CTBIKaX CHKaThIX
JJIEMEHTOB M T. I.) CXHMAIOIIYI0 CHIy CIIEIyeT CUUTaTh IIOJHOCTBIO
HepearoIecs 4epe3 TOPLBL

Bo BHEIEHTPEHHO CXKATBIX M CHKATO-M3rMOAEMBIX JJIEMEHTax CBapHBIC
LIBBI U OOJITHI, BKIIIOUasl BEICOKO-IIPOYHbBIE, YKA3aHHBIX COCAWHEHUH ClleayeT
paccuMTHIBaTh Ha MaKCUMAaJIbHOE pacTATHUBAIOLIEEe YCHIIME OT JIeHCTBHA
MOMEHTa ¥ TIPOAOJBHOM CHJIBI TIpH HauOojiee HEOIAroNmpHsITHOM UX
COYETaHNH, a TAK)KE Ha CIIBUTAIOIEE YCHITHE OT JICHCTBUS MONEPEYHOI CHIIBL.

IMTOACHBIE COEIVMHEHNA B COCTABHBIX BAJIKAX



8.13. CapHble MIBHI, 3aKJICTIKH ¥ BEICOKOIIPOYHEIC OOJTHI, COCTUHSIIOIINE
CTEHKH M M0sICA COCTABHBIX JBYTABPOBBIX OAllOK, CIIENYET PacCUUTHIBATH MO
Tabu. 41.

Ta6muma 41
Harpyska Bun DopMyJbl ISl pacueTa IOSICHBIX
COCIMHEHUS | COeAUHEHUI B COCTABHEIX OaKax
HenonsmxHas VYri10BBIE BB <
(pacnpeniesieHHas U 2Bk, wa 8 (78)
COCpEIOTOUYCHHAS) s
3aksenku al <Q _g.n. (79)
BricokonpouHbl al < Qbh g, k1 (80)
€ 0OJITEI
MecrtHas VToBbIe MIBHI 2 2
COCPENIOTOYEHHAS % < wa g. 81
Bf S/
Saxnenkn | g\ T34V ?<Q g n_ (82)
Bricokonpoun 2 2 (83
avT " +alV-< k
ble OOJITEI ) Qbh 8.5

Obo3nayenus, npunsimole 6 maon. 41:

oS

T:_ - CABUTraromiee mosAC yCujme Ha €AMHUIY JIMHBI, BbI3BIBACMOC

1

morrepeyHoi cuimor O (3ech S — CTaTH4eCKUi MOMEHT OpyTTO mosica Oaiku
OTHOCHTEJEHO HEHTPAIIEHOU OCH) |

a — Hiar MosACHBIX 3aKJICTIOK HUJIM BBICOKOIIPOYHBIX 60.]'ITOB;
2

Qrsz RmnspT - pacueTHOe YyCWJIHME OJIHOM 3aKJelKH Ha Cpes,

onpenensemoe o popmyse (73) ;

1, - YMCIIO0 PACUETHBIX CPE30B OIHOM 3aKJIETKH;

Qun - pacueTHOE YCHIIHE OMHOTO BBICOKOIPOYHOTO 0OJNITA, OMPEeseMoe
o popmyiie (72);

kl - KOJIM4YECTBO HOBerHOCTeﬁ TPEHUA COCTUHACMBIX 3JIECMCHTOB,

F
Vzg% - JaBJICHHE OT COCPELOTOYCHHOro rpysa [ (3nech & r -
o
ko3 dunment, npuauMaemsiid cormacHo CHull 2.01.07-85);
ly - YycIOBHas [UIMHA PAaCIpENeNICHUs COCPEJOTOUCHHOI Harpyski,

NpUHUMaeMasi 1o 00s3aTeIbHOMY PUIIOKEHUIO 5;

a - ko3 PUIMEHT, TPUHUMAEMbIH TpH Harpy3ke 10 BepXHEMY MOsICY
Oanky, B KOTOpOW CTEHKa NMpPUCTpOraHa K BepxHemy moscy, a = 0,4; mpu
OTCYTCTBHUH NPUCTPOXKKHM CTEHKH WJIM IPH Harpy3Ke 1o HHKHEMY HOoACy O
=1.

8.14. B Oankax ¢ coeIMHEHMSIMH Ha 3aKJIENKaX M BRICOKOIPOYHBIX 00NTax
C MHOTOJIMCTOBBIMH TOSICHBIMH TTaKETaMH TPUKPEIICHHE KaKAOTO U3 JIHCTOB
32 MECTOM CBOEr0 TEOPETHYECKOro OOphIBa CIEAYET pacCUMUTHIBATh Ha
MOJIOBHHY YCHJIMSI, KOTOPOE€ MOXET OBITh BOCIPHHSITO CEUCHHEM JIHCTA.
IMpukperuieHne Kax0ro JUCTa Ha y4aCTKE MEKAY ACHCTBUTEIBHBIM MECTOM
€ro oOpbIBa U MECTOM OOpBIBA TPEIBIAYIIETO JIMCTA CICAYeT PACCUUTHIBATH
Ha MOJHOE YCHITHE, KOTOPOE MOXKET ObITh BOCIIPHHSATO CEUCHHEM JIHCTA.

AHKEPHBIE BOJITBI



8.15. B KOHCTPYKIWSX W3 ATIOMHUHHEBHIX CIUIABOB aHKEPHBIC OOJITHI
CJIelyeT BBIIONHATH W3 CTaNW. PacdeT cTaybHBIX aHKEPHBIX OOJNTOB ClleayeT
npousBoauth no CHull 11-23-81.

9. IPOEKTUPOBAHME AJTKOMUHUEBBIX KOHCTPYKIIUM
OBIINE YKA3AHUA

9.1. [Ipu mPOEKTHPOBAHUH ATFOMIHUAEBBIX KOHCTPYKIIHIA HEOOXOIUMO:

a) mpeqycMaTpuBaTh CBSA3M, O0OECHEUYMBAIOIIME B IIPOIECCE MOHTAXa U
SKCIIyaTallid  YCTOMYMBOCTh M IPOCTPAHCTBEHHYIO HEU3MEHSEMOCTh
COOpPY)XEHHsI B LIEJIOM M €ro 3JIEMEHTOB, Ha3Hayas MX B 3aBHCHMOCTH OT
OCHOBHBIX  IapaMETpOB M  pEXHWMa  OSKCIUTyaTallkd  COOPY>KCHHUS
(KOHCTPYKTHBHOH CXEMBI IPOJIETOB, TEMIIEPATYPHBIX BO3ACHCTBUHA U T. 11.) ;

0) y4YWTBIBATh IIPOM3BOJCTBEHHBIE BO3MOXKHOCTH  INPEANPHATHH—
W3rOTOBHUTENICH  METADIOKOHCTPYKIMH M MOIIHOCTH  IOJBEMHO-
TPaHCIIOPTHOTO 000PYJOBAHUS MOHTAXKHBIX OpraHU3aLUiA;

B) KOMIIOHOBAaTh OJJIEMEHTHl KOHCTPYKIMH W3 HAaWMEHBIIETro 4YHcia
JeTanci;

I') UCIIONIb30BAaTh METAI C HAMMEHBIIMNMH OTXOAAMH M MOTEPSIMU IIyTEM
COOTBETCTBYIOIIEr0 pa3MeIIeHHsI CTHIKOB B KOHCTPYKIINHY;

I) TpeaycMaTpuBaTh KOHCTPYKTHUBHBIE pEIICHHS W IPOU3BOIUTH
pa3sOMBKY  KOHCTPYKIMH Ha  OTNPABOYHBIE D3JIEMEHTHI C  y4ETOM
panMoOHaIBHOTO U SKOHOMUYHOTO TPAHCIIOPTHPOBAHMS MX HA CTPOUTEILCTBO:

€) IpeycMaTpuBaTh BO3MOXKHOCTh YKPYITHEHHUS OTIIPABOYHBIX JJIEMEHTOB
KOHCTPYKLIMI Ha CTPOWTEIbHOW IUIOMIAAKE ATl MOHTaXa HMX KPYHHBIMH
O6noKkaMM ¥ 00ecHeyeHus] YCTOWYNBOCTH OTAENBHBIX 3JIEMEHTOB M OJIOKOB
COOpY)KEHHsI B TIPOIIECCe MOHTaXa;

x) IIpeycMaTpHBaTh MOHTa)KHbIE KpeTUIeHHS 3JIEMEHTOB.
obecrieunBarone BO3MOKHOCTD MX JIETKOI cOOPKH M yZOOHOTO BBIIOJIHEHUS
COEIMHEHUH Ha MOHTaxe (YCTPOHCTBO MOHT@)XXHBIX CTOJIMKOB M T. II.), a
TaKke OBICTPOTY BBIBEPKH KOHCTPYKIIMH;

3) NMpenycMaTpuBaTb MOHTAXHBIE COCIUHEHHS JIEMEHTOB OOJTOBBIMH;
CBapHble W KJICTIAHBIE MOHT@)KHBIE COEAMHEHHUS JIONMYCKaTh JMIIb B TeX
Clly4asix, KOTAa IPUMEHEHHE OOJNTOB HEepalMOHAJILHO WIHM HE pa3penraeTcs
HOPMAaTHBHBIMH JJOKyMEHTaMH.

9.2. IlpormGsl W3rMOaeMbIX 3JEMEHTOB CJIEIAYyeT ONpEeAelsiTh OT
HOpPMAaTHBHOW Harpy3kn 0e3 ydera KO3()()UIMEHTOB IUHAMHYHOCTH U
0CJa0JICHNSI CEYEHUI OTBEPCTUSMH ISl 3aKJIETIOK U OOJITOB.

OtHOCHUTENbHBIE TPOTHOBI 3JIEMEHTOB HE JOJDKHBI IPEBBIMIATh 3HAYCHUMH,
MIPUBEJICHHBIX B Ta0I. 42.

9.3. TemmnepaTypHble KIMMAaTHUYECKUE BO3JCHCTBUS Ha aJlOMUHUEBBIC
KOHCTPYKLIMH OJHOATAXHBIX 3JaHUM W COOPYXEHHH CleAyeT YYUTHIBATh
IIyTeM COOJIOJICHNS! HAMOOJBIIMX PACCTOSIHUM MEXTy TeMIepaTypHbIMU
IIBaMH B COOTBETCTBHUH C TaOJI. 43, a TakKe NPUMEHEHNEM KOHCTPYKTHBHBIX
Mep IpH TPOCKTHPOBAHWHM OTPAKIAIOMINX KOHCTPYKIMH, WX CTBIKOB H
HaIEeIbHUKOB.

9.4. Orpaxnaomye KOHCTPYKIMHM 3aHUM (CTEHBI W  TOKPBITHS,
OTZEJbHBIE MaHEeNW, HACTWIBI M WX CTBIKH), a TaKXkKe ICTalld KpPeIUICHHS
OTPa)KIECHUH K KapKacy 3[aHus CIeqyeT IIPOEKTUPOBAThH C yIETOM U3MEHEHHUS
TEeMIIepaTypsl B Te4YeHHE Toja, obecneunBas IIpH 3TOM CBOOOIY
TEMIIepaTypHBIX JeopManuii Ipu COXPAaHEHHH TEIJIOTEXHUYECKUX CBOMCTB
U TePMETUYHOCTH OTPasKACHHH.

9.5. Ilpu pacuere OrpakAarOlIMX KOHCTPYKLUMHA 3HAYEHHs HU3MEHEHUU
TEMIIEpaTypbl Hapy)XHBIX IOBEPXHOCTEH CIEIyeT OINpPENesTh HCXOIl H3



pacdyeTHBIX 3HAUEHWH TEMIIepaTypbl HApY)KHOIO BO3[yXa B JIETHEE U B
3uMHee Bpems roga B coorBerctBud co CHull 2.01.01-82. IIpu stom B
JIeTHee BPeMsI JOJDKHO OBITh YITEHO BO3JEHCTBHE COJHEUHOM paJHalliH.

9.6. PacderHple mepemanbl TeMIEpaTypbl MEXIy HapyKHBIMH U
BHYTPEHHUMH TIOBEPXHOCTSIMH  OTP@KAAIOIINX KOHCTPYKLHUH  ciemyer
IIPUHUMATh C YYETOM BHYTPEHHEr0 TEMIIEPAaTYPHOTIO PEXHUMa SKCILTyaTallun
3IaHNUS.

Ta6muma 42

DneMeHThl KOHCTPYKITUI OTHOCUTEBHBIC MPOrHOBI
9JIEMEHTOB (K mposiety /)

1. banku MOKPHITHI M YepAAYHBIX EPEKPHITHMN:

TJIaBHBIE OaIKH 1/250 (1/200)
TIPOTOHBI 1/200 (1/150)
oOpeneTku 1/150 (1/125)

2. TlokpeiTHst, B TOM drcie OosbrienposnerHsie|1/300 (1/250)
0e3 1Mo/IBeCHOI0 TpaHCIopTa
3. DneMeHTHI (haxBepKa:
CTOWKH, PUTCITH 1/300 (1/200)
NpOroHbl ocTekJeHus: (B BepTHKanbHOH U |1/200
TOPU30HTAIIBHOM IJIOCKOCTSX)
4. CTeHOBbIC TAHEIH:

C OCTEKJICHHEM 1/200

0e3 OCTeKJICHHS 1/125 (1/100)
5. KpoBenbHbIe maHenw, moaBecHble ToTosikn [ 1/150 (1/125)
6. BepTuKasbHbIe M TOPU30HTAIIBHBIEC HJIEMEHTHI
OTPaXJAIONIMX KOHCTPYKIMH (MMIIOCTHI) IpH

OCTEKJICHUH:
OJIMHAPHOM 1/200
CTEKJIONAaKEeTaMK 1/300

[Mpumeuanus: 1. BenuuuHbl nporn0oB, NpPHUBEJEHHBIE B CKOOKax,
JIOITYCKAIOTCS JIMIIB TIPH HAJIMYUM OOOCHOBaHHMS (OIBITHOE CTPOHMTENILCTBO,
HaJIM4Me CTPOUTENIEHOTO OAbeMa U Jp.).

2. IlpenenbHble 3HauYeHHWs MPOTUOOB JIONMYCKAETCs ONPENENsITh IpU
COOTBETCTBYIOIIEM OOOCHOBaHMM U3 YCJIOBHUS COXPaHEHHs IUIOTHOCTH
CTBIKOB.

3. Ilpy npuUMEHEHUH IIOJBECHOTO TPAHCIIOPTAa IMPOTUOBI KOHCTPYKLHMH
CleyeT ONpeaesaTh B KaXI0M KOHKPETHOM CIy4ae U3 YCIOBHS HOPMalbHOM
9KCIUTyaTallH O0{bEMHO-TPAHCIIOPTHOIO MEXaHU3Ma.

Tabmuua 43
HawubGopuine paccTosiHus, M
XapakTepHuCTHKa MEXAY OT TEMIEPATYPHOTO IIIBA UIIH
3laHUH 1 TEeMIEepaTyPHBIMH TOpIIA 3AaHHS 10 OCH
COOPYKEHUI IBaMH OmxalTel BepTHKAIBHOM
CBSI3U
IO JIIMHE 1o
Gsoka HIMpHUHE
(Bmonb O1o0Ka
3/1aHUA)
OrarunBacMbIe 144 120 72
3/1aHUs
HeoramnuBaemslie 96 90 48




3[JaHUS U TOpSIUUE
LeXH

OTKpEITEHIE 72 - 36

3CTaKaIpl

[Ipumeuanne. Hambompmme paccTossHHS yKa3aHBl s 3JaHUH U
COOPY)KEHHH, B KOTOPBIX KOHCTPYKIIMHM MOKPBITHH MM (M) CTE€H BBINOIHEHBI
U3 aIFOMHHMSL, @ KOJIOHHBI — W3 CTaJIH WY ATIOMUHNS.

9.7. Beibop Marepuana Juis YTEIUIMTENS, K€ W TEPMETHKOB IIpU
MIPOEKTUPOBAHUH OTPAXKJAIONINX KOHCTPYKIMH CIEAYyeT IIPOM3BOAUTH C
YUETOM BEIMYHH PACUETHBIX MEPEMNafoB TEMIIEPATypbl MEXAY HapyKHBIMH U
BHYTPEHHUMH HOBEPXHOCTSIMU OTPaKAAIOIINX KOHCTPYKIMH.

9.8. Ilpu TEXHUKO-?PKOHOMUYECKHM OOOCHOBAaHHM B KOHCTPYKIHSIX
JIOIyCKAeTCsl ~ NMPUMEHATh  AIIOMHHAH B COYETAaHWH C  JPYTUMH
CTPOUTEIBHBIMU MaTepualaMy (QTIOMHUHMN 1 IEPEBO B OKOHHBIX U JIBEPHBIX
KOHCTPYKLMSX, AQIIOMUHHA ¥ TIOJMMEPhl B CTCHOBBIX M KPOBEIIBHBIX
KOHCTPYKUMSAX W 7p.). Ilpm 3TOM HEOOXOAMMO Yy4YWTHIBaTh pa3lIWdHe B
BEJIMYMHAX MOIYNEH ynmpyroctd U K03 (PHUIMEHTOB JIMHEHHOTO PACIINPEHUS
MaTepualoB, a TAKXKE MPEeIyCMaTPUBATh MEPOIIPUATHS IO 3ALIUTE ATFOMUHHA
OT KOHTAaKTHOI KOPPO3UH.

9.9. B KOHCTPYKIHMSAX COOPHO-pa30OpHBIX 3IAHWN AITIOMHHHHA CIEeIyeT
MIPUMEHSTH B BUJE:

OTP@XOAIOMNX  MOJHOCOOPHBIX  JIEMEHTOB JUIA  CTEH, KPOBIH,
MIEPETOPOAOK, IBEPHBIX M OKOHHBIX IIPOEMOB U IP.;

HECYIIUX 3JIEMEHTOB IIOJHOM 3aBOJCKOM TOTOBHOCTH C MOHTaKHBIMU
COEMHEHUSMH Ha OONTax | Jp.

9.10. IIpu nPOEKTUPOBAHWH 3JIEMEHTOB OTPAKIAOIINX M HECYIIHX
KOHCTPYKIMI COOpHO-pa300pHBIX 3JaHUI ClleLyeT MpeaycMaTpuBaTh HX
B3aMMO3aMEHSIEMOCTh. MOHTaXXHBIE Y3JIbl M CTHIKM HEOOXOJUMO pacIojarath
B MECTaX, NCKIIIOYAIOIINX CKOIUICHNE TPSI3H, IIBUIH, BIIATH U JIp.

9.11. [Ipu TpaHCTIOPTHPOBAHUH CIEAYET MPEIyCMAaTPHBATH COXPAHHOCTH
JIEMEHTOB  COOPHO-pa30OpHBIX 3MaHUA W COOPYKEHHH MyTeM uX
MIaKETUPOBAHUS U TIEPEBO3KH B KOHTEHHEPAX.

9.12. /Iy 3aIIMTHO-IEKOPATHBHOMN OTIAENKA aTIOMHHHUEBHIX KOHCTPYKIIHN
U W3AEIHN apXUTEKTypHOTO HA3HAYEHWS HAAJCKHUT MPUMEHSITh MaTepHAIbI,
IIPEAYCMOTPEHHbIE  TOCYJapCTBEHHBIMH  CTaHAApPTaMH M THIIOBBIMHA
yepTekaMH KOHCTPYKIIUI COOTBETCTBYIOIIETO BUA.

9.13. Orpaxnaromue KOHCTPYKIHUU CIeTyeT MPOEKTUPOBATh COBMECTHO C
pa3paboTKoi HEOOXOMUMBIX HPUOOPOB OTKPHIBAHWA, (HUKCALUH, a TaKXKe
JPYTHX U3ICTUA U MaTEpPHaIOB.

9.14. Ilpu POEKTUPOBAHUN OTPAKTAIOIINX ATFOMUHUEBBIX KOHCTPYKIUH
HEOOXOAMMO O0OECTedYnTh BO3MOXHOCTh JIETKOM 3aMEHBI 3JIEMEHTOB,
MIOJIBEP’KCHHBIX YCKOPEHHOMY CTapeHHUIO, M3HOCY WIIM PEMOHTY (HampuMep,
YIJIOTHUTENBHBIX MPOKIAN0K, CTEKIIA U JIP.).

9.15. IlpumeHeHWe aQIIOMUHHS B  OTPaXTAIOIIUX W HECYIIHX
KOHCTPYKUMSX 3JaHUM W COOPY)KEHHH MOIyCKaeTcs IIPU CIEHHAIbHOM
0o0ocHOBaHMY M Ha ocHOBaHMH yka3zauuit TI1 101-81%*.

9.16. Koppo3moHHYIO  CTOWKOCTh  ANIOMHHHEBBIX  KOHCTPYKIHH
[IPOU3BOJCTBEHHBIX U CEJIbCKOXO3SIMCTBEHHBIX 3JaHUM U COOpPYKEHUH,
MIOJIBEPTAIOIIMXCSI BO3JICHCTBHIO arpeCCUBHBIX Cpel, ClenyeT oOecrednBaTh
IIyTeM BbIOOpAa MapKd M COCTOSIHUS aJIFOMHMHUS, HA3HAYEHUS PAllMOHAIBHBIX
KOHCTPYKTHBHBIX (JOPM M MHHUMAJIBHBIX TOMIIMH B cooTBeTcTBHU co CHull
2.03.11-85.



10. KOHCTPYKTUBHBLIE TPEBOBAHMA
OBIINE YKA3AHUA

10.1. Beibop Buzma coeamHeHus (CBapHOE, OOJNTOBOE, 3aKICIOYHOE H JP.)
CJIelyeT NMPOU3BOANTH B 3aBUCHMOCTH OT XapakTepa paboThl COSUHEHHS H C
Y4ETOM  CTENeHM OCNabJeHWs]  AJIOMUHMSA, OIPENeNIIeMOr0  BHAOM
COCIMHEHUSI.

CBapHBIE COEIMHEHUS OJJIEMEHTOB HECYHNIMX KOHCTPYKIHMI CliemyeT
BBINIOJIHAT, KaK MNPaBWJIO, B 3aBOJCKHX YCIOBUSX. [Ipu mpoekTupoBaHHM
CBapHBIX KOHCTPYKIMH HEOOXOIMMO IIpeAycMaTpuBaTh IPUMEHEHHE
KOHJyKTODOB.

10.2. TOHKOJUCTOBBIE Orpa)KAAOLIME KOHCTPYKIMU U UX COEAUHEHHS
CllelyeT TPOEKTHPOBAaTh CBAapHBIMM WM KJIENAHbIMH  (3aBOJICKHE U
MOHTaXHbIE KpEIUIEHHsI OOMIMBOK K KapKacaM, CTBIKA JISl YKPYITHEHHS
TOHKOJICTOBBIX 3JIEMEHTOB, CTHIKM B KPOBEIIBHBIX IOKPBITHSX), a TaKkkKe ¢
IIPUMEHEHNEM COeAMHEeHMH Ha (asbIax, 3aImenkax u ap.

10.3. Ilpy DpPOEKTUPOBAHHUU CBAPHBIX TOHKOJUCTOBBIX KOHCTPYKLMI
HEOOX0ANMO 00eCHeynTh COXPaHEHNE BHEIIHETO BUAA KOHCTPYKIMH ITyTeM:
BEIOOpa cmocoba cBapku, OOeCIeYMBAIOMICTO TpPeOyeMblid BHEIIHUIN BUA
CBapHBIX COEIMHEHUI; yCTPOWCTBA HAIIEIbHUKOB U APYTUX KOHCTPYKTUBHBIX
9JIEMEHTOB Ha CBAPHBIX COEIMHEHMSX; IPHUMEHEHUS JKECTKUX KOH/IYKTOPOB;
IIPOKOBKHM CBapHBIX IIBOB JUISl YMEHBILICHUS CBAPOUHBIX AehopMaIiii 1 1p.

10.4. IlpumeHeHME  CBapHBIX  COEAMHEHUH B  KOHCTPYKLMSIX,
NIPeAHAa3HAYCHHBIX UL AHTUKOPPO3MOHHOW  3allMTHl  aHOJUPOBAHHEM,
JIOITYCKAETCsl IIPH CTIELMATEHOM 000CHOBAHHH.

10.5. MuUHUMaNBHYIO TONIIHMHY NONy(paOpPHKATOB  ATFOMHHHUEBBIX
KOHCTPYKLIMH cleayeT Ha3HayaTh IO pacyeTy M B 3aBUCHMOCTH OT YCIOBHH
UX TIEPEBO3KH U MOHTAXA.

TonmmHa 37€MEHTOB OTPAXKIAIONIMX KOHCTPYKIHMH IpPU HOPMalbHBIX
YCIOBUSIX MX 9KCIUTyaTallly Aomyckaercs He menee 0,8 MM.

10.6. Ilpu NpoEeKTUPOBAHUU CTPOUTEIBHBIX KOHCTPYKLUHUNA U3 ATIOMHHHS
HEOOXOAWMO YUYHMTHIBaTh TpPEOOBAaHUS TOCYJapCTBEHHBIX CTAaHAAPTOB H
TI0JIb30BATHCS KaTaloraMH aJFOMUHHEBBIX poduiteii.

10.7. KomMOWHUpOBaHHBIE COCOWHEHUS, B KOTOPBIX YaCTh YCHUIHI
BOCIIPUHMMAETCS 3aKJICNKaMH, a 4acTh — CBAapHBIMH IIBaMH, IPHUMEHSITH
3aIpeacTcs.

10.8. AmroMHHMI B COYETaHUU CO CTAIbIO JIOMYCKAETCS MPUMEHSTH B
cocTaBe:

OJHOM KOHCTPYKIMM TIpH  BBIIOJHEHWH pa3JIMYHBIX  JJIEMEHTOB
KOHCTPYKIMH N3 aJTFOMUHUSI WIN CTally;

OJJHOTO 3JIEMEHTa KOHCTPYKLMH, BBINOJIHEHHOTO W3 ANIOMUHHS MpHU
CTaJIBHBIX COCTMHEHUX (OONTHI).

10.9. CoeamHeHUS >IEMEHTOB OTrPAXKTAIOMINX KOHCTPYKIWHA (BHUTpPUH,
BUTpaKeH, OKOH, NIBEpe M Ip.). BBHINOJHJIEMbIC HA BKJIAJBIIIAX, JOJDKHBI
OBITH IPOBEPEHBI B OIBITHBIX KOHCTPYKIIMSAX.

HenocpencTBeHHOE  CONPUKOCHOBEHHWE  3alONHEHHMS W3 CTEKIa C
3JIEMEHTaMH ATIOMUHHUEBOTO KapKaca He JOITyCKaeTcsl.

KOHCTPYHUPOBAHUE CBAPHbBIX COEJMHEHUIA

10.10. [Ipu npoeKTUPOBaHUH KOHCTPYKLHUNA CO CBAPHBIMU COECIUHEHUSIMHU
Cclemyer:

IIPUMEHATh BBICOKOIIPOM3BOJMTEIIFHBIE MEXaHW3UPOBAHHBIE CIIOCOOBI
CBapKy;



IIPeAyCMaTpHBaTh BO3MOXKHOCTh CBAPKHM 0€3 KAaHTOBKHM KOHCTPYKLMHU IpH
N3TOTOBIICHHU;

obecrieynBaTh CBOOOJHBIM JOCTYIT K MECTaM HaJ0XKEHHS IIBOB C YIE€TOM
BBIOPAHHOTO C1I0c00a M TEXHOJIOTHHU CBAPKH;

Ha3Ha4yaTh pa3Mepbl M B3aHMMHOE pPAacCHOJIOKEHHE IIBOB W BHIOMpATh
crnoco® CBapKd HCXOIs W3 TpeOoBaHMH oOecreueHHnss HauMEHBIINX
COOCTBEHHBIX HANPsDKEHUH 1 1eopMannii Ipy CBapKe;

n30erath cocpeoTOUEHHs OOJIBIIOTO YKCIIa IIBOB B OJTHOM MECTE;

NPUHUMATh YWCJIO W pa3Mephl  CBAPHBIX IIBOB  MHUHHMAJIBHO
HEOO0XOINMBIMH.

10.11. Pa3genky KpOMOK IMOJA CBapKy CJeAyeT Ha3HayaTb C Y4E€TOM
croco0a M TeXHOJIOTUH CBApKH, ITOJIOKEHUS [IBa B IPOCTPAHCTBE M TOJIIUHBI
cBapuBaeMbIx 31eMeHToB 110 I'OCT 14806-80 u 3aBoACKMM HOpMAISM.

10.12. Ilpyu ONpOEKTUPOBAHUU CBAPHBIX COECIUHEHUH W Y3JI0B B HECYLIUX
KOHCTPYKLHMSAX CIEeQyeT MpeAycMaTpuBaTh CHIDKEHHE KOHLEHTPALMH
HanpspKeHUH, TPUMEHSsT Al 3TOTO COOTBETCTBYIOIIME KOHCTPYKTHBHBIC
pelieHusl M TeXHOoJOornueckue meponpuarus. Cienyer mperycMaTpuBaTh
MIPEUMYIIECTBEHHO CBApPHbBIE COEIAMHEHUS BCTHIK C 00s3aTEIHOM MOIBapKON
KOPHSI IIIBa WJIK C UCIIOIb30BaHUEM (pOPMHUPYIOIINX MOAKIa10K. KOHIIBI mBOB
BCTBIK CIJIEIyeT BBIBOJUTH 3a MpEAENbl CThIKAa (HAampuUMep, C MOMOIIBIO
BBIBOJIHBIX IJIAHOK).

[Tpu cBapke BCTHIK BYX JMCTOB Pa3HOH TOJIIUHEI CIIEAYET OCYIIECTBIAT
mepexod OT TOJCTOro JHCTa K TOHKOMY ycTpoiictBom ckoca mo ['OCT
14806-80.

10.13. Yumcimo CTHIKOB B pPacyCTHBIX OJJIEMEHTaX JOIDKHO OBITh
MHUHHMAJIbHBIM.

10.14. CBapHbIe COeAMHEHUS CIENYET, KaK IPaBUIIO, PACIIONaraTh B MEHEE
HalpsDKEHHBIX MECTaxX 3JIEMEHTOB KOHCTPYKIIUH.

10.15. B y3max Hecymmx KOHCTPYKIMHA W3 TPECCOBAaHHBIX Mpodruiieit
ClIeyeT MpeycMaTpUBaTh CBAPHbBIE COSIMHEHHSI BCTBIK M BTaB.

10.16. Pasmepsr u (¢opma CBapHBIX YIIOBBIX IIBOB JIOJDKHEI
YJIOBJIETBOPSTH CIIEYIOIINM TPEOOBaHUSM:

KaTeT IIBOB Ay (TIpH CBapKe SIIEMEHTOB TONIMUHON 4 MM u OoJee) cienyeT
npuHUMaTh He MeHee 4 MM. [Ipn cBapke IIBOB HAaXJIECTOYHBIX COEIUHEHHH
KaTeT [0 BEPTUKAILHOMY pa3Mepy He JOJDKEH BBICTYNATh HaJl IIOBEPXHOCTHIO
BepxHe# mertanmu Ooiee ueM Ha 1 mMMm. Ecim B coenmuHeHME Oojee TOHKHA
3JIEMEHT uMeeT Oynb0y, TO IpesesibHast BeIMYnHa KaTeTa mBa ky MOXKET ObITh
yBenuyeHa 1o 1,5t (re ¢ - HauMeHbIIast TONIINHA COSANHSIEMBIX JJIEMEHTOB);

pacdeTHas JuMHa (IAaHTOBOrO ¥ JIOOOBOTO IIBOB JIOJDKHA OBITH HE MEHEe
40 MM 1 He MeHee ky;

pacueTHas anWHA (IAHTOBOTO IIBA JOJDKHA OBITH He Oonee S50k, 3a
UCKJIIOYEHHEM COeIMHEHHH, TJIe BOCIIPHHIMAaeMOoe (DIaHTOBBIM IIIBOM YCHIIME
BO3HMKAeT Ha BCEM IPOTSDKCHWH IIBa; B IMOCJIEAHEM Ciydae JUIMHA
(I1aHrOBOTO IIBA HE OTPAHUYUBAETCS;

B COCIMHEHMSAX BHAXJIECTKY C YIJIOBBIMH IIBaMH BEJIMYMHA HaXJIECTKH
JIOJDKHA OBITh HE MEHEe IISITH TOJIIUH HanboJiee TOHKOTO 3JIEMEHTA.

10.17. CpapHble COEAMHEHHS] TOHKOJNHCTOBBIX KOHCTPYKLHH CclenyeT
IIPOEKTUPOBATh C YYETOM TEXHOJOTMYECKHX OCOOEHHOCTEH NpHMEHSEMbIX
CIOCOOO0B CBapKH:

IIPUBapKy TOHKHUX JINCTOB OOIMIMBOK K O0Jiee TOJICTHIM 3JIEMEHTaM Kapkaca
JIOITYCKAETCsl  BBIIIOJHATH APrOHOAYTOBOW TOYEYHONW WM KOHTAaKTHOM
TOYEYHOH CBApKOM; P KOHTAaKTHOW TOYEYHOW CBapKe OTHOLIEHHE TOJIIUH
CBapHBAaEMBbIX AJIEMEHTOB HE JJOJDKHO MpEeBbIIIaTh 1:3;



B 3aBOJICKMX YCIOBHSX ISl YKPYIHEHHS TOHKOJHMCTOBBIX 3JIEMEHTOB
ClielyeT, Kak MpaBWIIO, MPUMEHSATh KOHTAKTHYIO POJHMKOBYIO CBapKy,
00ecIeunBaIIyI0 MOJy4YeHHE MPOYHBIX BOJOHEIPOHUIIAEMBIX COCANHECHUI.
Pasmepsl coequHeHHI NPU KOHTAKTHOM POJNIMKOBOI CBapke MHPHUBEICHBI B
Tabm. 44.

Ta6muua 44
KoHTaKTHas TOYeYHas CBapKa PoirkoBas cBapka
TonmuHa | Auamerp | MUHHMAasbHBIE pa3Mepsl, | mmpuHa MHHHUMAJIbHbIE Pa3Mepbl, MM
Haubonee | sapa, MM MM JINTOM
TOHKOH 30HBI,
JeTalu, MM
MM
mUpHUHA mar IIMpUHA HAXJIECTKH' MpH MIBE | paccTosHue
HaXJIECTKH' MEXTY OT OCH 1IBa
TIpH IIBE TOYKaMU 10 Kpast
JHcTa
ofHO | ABYX OJIHOPS/IHOM | IBYXpSHOM®
pan- | pan-
HOM | HOM
(B
axm
aTHO
M
nopst
JKe)
0,5 3-4 10 18 10 3-4 10 12 5
0,8 3,5-4,5 12 25 13 3,5-4,5 10 14 5
1 4-5 14 28 15 4-5 12 16 6
1,2 5-6 16 30 15 5-6 14 20 7
1,5 6-7 18 35 20 6-7 16 24 8
2 7-8 20 42 25 7-8 20 28 10
3 9-10 26 56 35 8-9 24 34 12

' TIpu cBapKe Tpex JIMCTOB ANIOMUHUS €€ CIEMYeT yBeINIMBaTh Ha 15—20
%.

? Beimonnstercs ¢ nepekpbitnem Ha 30—350 %.

JHomyckaeTcs YKpyNHEHHE TOHKOJHCTOBBIX OJJIEMEHTOB B 3aBOACKHX
YCIIOBHSIX BBITIOJHATH CBAPKOM KOHTAKTHON TOYEYHOU (pa3Mephl COCIMHEHUI
mpuBeeHbl B TaOm. 44), aproHOXyroBOi TOYEYHOW W aprOHOIYTOBOH
HETIPEPHIBHBIM IIIBOM.

IIpn cBapke CTBHIKOB KPOBEIBHBIX MOKPHITHA B MOHTAXHBIX YCIOBHSX
ClIeyeT, KaK MpaBWIIO, IPUMEHATh aprOHOAYTOBYIO CBapKy BOIb()PAMOBBIM
WIN TIIABAIIAMCS 3JIEKTPOAOM C MMITYJIBCHBIM MUTAaHUEM Tyrd. OCHOBHBIMH
BU/IaMH COEAMHEHUH NP 3TOM SBIISIFOTCS] HAXJIECTOYHOE B OOPTOBOE.

IIpn npuMeHEHHM aproHOAYroBOW TOYEYHOM CBapKM B MOHTa)KHBIX
YCIOBUSIX sl COCAWHEHHUS TOHKOJMCTOBBIX 3JIEMEHTOB OCHOBHBIM BHIIOM
COEIMHEHUS SABIACTCS HAXJIECTOYHOE; BENNINHA HAXJIECTKU JOIDKHA OBITH HE
Mmeree 30 MM.

AProHoJyroBol TOYEUHOH CBapKOM JONYyCKAaeTcs CBapuUBaTh MakeT W3
TpeX 3JEMEHTOB (TONIIMHA ABYX BEPXHUX JIHCTOB B TIAKETE HE JOJDKHA
MIPEBEIMATH 3 MM).

KOHCTPYUPOBAHME 3AKJIEIIOYHbIX U BOJITOBbIX
COEJIUHEHUI

10.18. B paboumx snmeMeHTaX KOHCTPYKIHH YHCIIO PACIOIOKEHHBIX IT0
OJIHy CTOPOHY CTBIKa 3aKJICMIOK, MPHKPEIUIAIONINX 3JIEMEHT B y3IIe, TOJDKHO
OBITH HE MEHEe JIBYX.

10.19. Ilpm 3aBOACKOW XONOMHOW KIIEMKE TOJIIMHA CKJICTIEIBAEMOTO
MmaKeTa Ha CKoOe He JTOJDKHA IPEBBIIIATh YeTHIPEX TUAMETPOB 3aKIIETIOK.



10.20. Pa30mBKy 3aKiemoK W OOJNTOB, B TOM YHCIE BBICOKOIIPOYHEIX,
CllelyeT MPOM3BOAUTH coryiacHO TaOn. 45. CoeanHHUTENBHBIE 3aKJICNKH U
OONTHI, pacroyiaraeMbleé BHE Y3JOB M CTHIKOB, CJIEAyeT pa3sMelaTh Ha
MaKCHMaJIbHBIX PACCTOSHHSIX.

10.21. JIns coemuHEHHH C UCIOJIL30BAaHHUEM CTAIBbHBIX  OOJTOB
HEOOXOANMO TpeyCMaTpHUBaTh MEPOIPUATHS 10 3alUTE X OT KOHTAaKTHOU
KOPPO3HH.

10.22. [mameTp 3aKJeNKd [OJDKEH OBITH He Ooiee IATH TOJIIIUH
HanOoiee TOHKOTO 3JIEMEHTAa. 3a pacuyeTHBIM IHaMeTp 3aKJICNKH CIEAYeT
NIPUHAMATh AUAMETpP OTBEPCTHSI.

10.23. dopma 3akienku U €€ pasMepbl A XOJOJHOW KIIETKH
YCTaHABIMBAIOTCS  TEXHMYECKHMH  YCIOBHSIMH  HA  HM3TOTOBJICHHE
CTPOUTEIBHBIX KOHCTPYKINH U3 aTIOMHHUSL.

10.24. Ilpu coearHEHNH BHAXJICCTKY MPOQITHPOBAHHEIX JIUCTOB KPOBIHU
(Bmoms TO(pa) DdIEMEHTH KperuieHHs (OONTHI, 3aKJICNKH) CIeAyeT
pacrosiararh B KaXJ0M rpedHe rogpa.

Crblkn MeMOpaHHOW WM MpEeABAapUTEIbHO HANpPsDKEHHOHW OOMIMBKU
TOJIIIMHON 70 2 MM CJIe/TyeT BBIIOJIHATD BHAXJIECTKY, IIPU 3TOM CTHIK JJOJDKECH
OBITh COEJHEH HE MEHEE YeM JABYMS PSJaMU CBAPHBIX TOYEK MIIH 3aKJIETIOK.

10.25. B KOHCTPYKIHAX U3 MPOQIINPOBAHHBIX JIUCTOB pedpa >KECTKOCTH
Wi auadparmMsl CIEAYeT COSANHSATH B KaXIOW TOYKE KacaHWsi ¢ roppoM u
3JIEMEHTOM, YCHIIMBAIOIINM KOHCTPYKIIHIO.

10.26. KoHCTpyKIHMSI COEAMHEHUS TOHKUX aJIIOMUHHUEBBIX JIEHT C
KOHTYPOM JIOJDKHA MMETh PEryJlupyeMoe IpeIBapuTeNIbHOE HATSDKEHUE U He
JIOITyCKaTh KOHTaKTa MEX/y allOMHHUEM, CTAJIBIO MM OETOHOM.

Ta6muua 45
XapaKkTepUCTHKA PACCTOSIHUSA Paccrosinust npu
pa3MeIeHUH 3aKJIeTIOK U
6oTOB
Mexay neHTpaMHy 3aKJIeToK U OOJITOB B IFOOOM
HaIpaBJICHUU:
MHUHHUMAJILHOE Jlnst 3axnenok 3d; s
6oinToB 3,5d
MaKCUMaJIbHOE B KpallHUX pAjax Ipu 5 d wumm 10t
OTCYTCTBUH OKaHMIISIOLINX YTOJIKOB IIPH
PaCTSDKESHHH U CIKATUH
MaKCHMAaJIbHOE B CPETHUX U KpalHUX psAgax
MIPY HAJTMYUN OKAHMIISIONINX YT OJKOB:
[P PaCTSLDKEHUU 12d v 20t
,, CKaTHH 10d wim 14t
OT ueHTpa 3aKJIenKH WM 0oTa 10 Kpas
JJIEMEHTA:
MHUHHMMAJIBHOE BJIOJIb YCUJIMS U TIO AUArOHAIU 2,5d
MUHHMAJIbHOE MOTEePEeK YCUIIHS MPH 00pe3HBIX 2,5d
KPOMKax
TO K€, TIPU MTPOKATHBIX WJTH MPECCOBAHHBIX 2d
KPOMKax
MaKCHMallbHOE od

Obo3nauenus, npunsimole 6 maon. 45:
d - TMaMeTp OTBEPCTHSI JJIs 3aKIISTIKU MK 00JITa;
¢ - TOJIIIMHA HanbOoJIee TOHKOTO HAPY)KHOTO 3JIEMEHTA MaKeTa.

MMPUJIOXEHUE 1



Obsizamenvroe

MATEPHAJIBI U UX OPUINYECKUE XAPAKTEPUCTUKUN 1A
AJIFOMUHMEBBIX KOHCTPYKILIMI

Tabmuma 1

Mapku U COCTOSIHUSI aJIFOMUHUS AJIs1 KOHCTPYKUUH 30aHUM U COOPYKEHUI

Mapkan | ['ocymapcTBeHHBIE CTaHAAPTHI WM TEXHHYECKHE YCIOBHS HA IIOCTaBKY aJIFOMH-
COCTOSIHUE HUS
ATFOMUHUS
110 XUMHYECKOMY 10 MEXaHMYECKUM CBOWCTBAM
cocTaBy
JIUCTBI | npodumm | TpyOBI | JICHTBI

I'pynna 1. Ocpasicoarowyue KOHCMpPYKyuu - OKOHHbBIE U OBEPHbIE
3anOJHEeHUs, NOOBECHbLE NOMOJIKU, Nepe2OPOOKU, BUMPAICU

AJIIM | TOCT 4784-74| TOCT - - I'OCT 13726-78
21631-76
AMuM | T'OCT 4784-74 | TI'OCT - - I'OCT 13726-78
21631-76
AM2M | I'OCT 4784-74 | T'OCT - I'oCT I'OCT 13726-78
21631-76 18475-82
AMr2H2 [ TI'OCT 4784-74 ( T'OCT - - I'OCT 13726-78
21631-76
AJI3IT | T'OCT 4784-74 - I'OCT 8617-81; rocTt -
18482-79
rocTt
22233-83
AJZI31T1 [ T'OCT 4784-74 - I'OCT 8617-81; - -
roct
22233-83
AJ131T4 [ T'OCT 4784-74 - I'OCT 8617-81; - -
roct
22233-83
AJI31T5 [ T'OCT 4784-74 - I'OCT 8617-81; - -
roct
22233-83
1935T OCT - TV 1-9-346-77 - -
1-92014-76
I'pynna Il. Ozpasicoaroujue KOHCMPYKYUuU — KpPOBEbHble U CHEHOBble NAHENU U Op.
AMr2M | T'OCT 4784-74 | TOCT - roct I'OCT 13726-78
21631-76 18475-82
AMI2H2 [T'OCT 4784-74 TOCT - - I'OCT 13726-78
21631-76
AJI31IT | T'OCT 4784-74 - T'OCT 8617-81; I'oCT -
18482-79
roct
22233-83
AJI31TL | T'OCT 4784-74 - I'OCT 8617-81; - -
roct
22233-83
AJI31T4 | T'OCT 4784-74 - I'OCT 8617-81; - -
roct
22233-83
AJI3ITS | T'OCT 4784-74 - I'OCT 8617-81; - -
roct
22233-83
1915 I'OCT 4784-74 - I'OCT 8617-81; rocTt -
18482-79
TOCT 22233-83
1915T | T'OCT 4784-74 - I'OCT 8617-81; rocTt -
18482-79
rocTt
22233-83
1935T OCT - TV 1-9-346-77 - -
1-92014-76




I'pynna I11. Hecywue ceapnvie koncmpykyuu (gpepmol, KOJ10HHbl, RPOZOHLL ROKPbLMUIL,

npocmpancmeeHnnble peuemansle NOKPuLM s, NOKPbIMUA 601bUIUX NPONemos, cO0pHO-
Pazbopnvie KORCMPYKYUU KAPKACOE 30aHUll, O10KU ROKPbIMUA U Op.)

dusznueckue XapaKTepUCTHKH aJJIOMUHHUSA
dusnyeckas XapaKTepUCTHKA

AMr2M |T'OCT 4784-74 rocTt - rocTt I'OCT 13726-78
21631-76 18475-82
roCT -
18482-79
AMr2H2 [T'OCT 4784-74 ( T'OCT - T'OCT 13726-78
21631-76
AZI3IT | TOCT 4784-74 - I'OCT 8617-81; T'OCT -
18482-79
roCT
22233-83
AJZI31T1 [ TOCT 4784-74 - T'OCT 8617-81; - -
roCT
22233-83
AJI31T4 [ TOCT 4784-74 - T'OCT 8617-81; - -
roCT
22233-83
1935T OCT - TV 1-9-346-77 - -
1-92014-76
1915 I'OCT 4784-74 - I'OCT 8617-81; T'OCT -
18482-79
roCT
22233-83
1915T | TOCT 4784-74 - I'OCT 8617-81; TOCT -
18482-79
Ipynna IV. Knenanvie koncmpykyuu, omunocawuecs K epynne I, a maxaice snemenmaot
KOHCMPYKUUil, He UMeloujUe CAPHBIX COCOUHEHUT
AMr2H2 | I'OCT 4784-74 IoCT - - I'OCT 13726-78
21631-76
AZI3IT | TOCT 4784-74 - I'OCT 8617-81; TOCT -
18482-79
roct
22233-83
AJIB1ITI | TOCT 4784-74 - T'OCT 8617-81; - -
roct
22233-83
AJI31T4 | TOCT 4784-74 - T'OCT 8617-81; - -
roct
22233-83
1935T OCT - TV 1-9-346-77 - -
1-92014-76
1925 I'OCT 4784-74 - T'OCT 8617-81; TOCT -
18482-79
roct
22233-83
1915 T'OCT 4784-74 - I'OCT 8617-81;| T'OCT -
18482-79
roct
22233-83
1915T | TOCT 4784-74 roct rocTt -
8617-81;IOCT | 18482-79
22233-83
IIpumeuanus: 1.l xoncTpykuuit I-IV rpynm npuBeaeH NpUMepHBIH UX
MIePEYCHb.

2. AmomuHuit Mmapku AMuM cnenyer NpUMEHSTh IPEUMYIIECTBEHHO IS
JINCTOBBIX ~ KOHCTPYKLUMWA  JACKOPAaTMBHOTO Ha3HAa4y€HUsA, MOJJIeXKaIINX
AHOJMPOBAHUIO B YEPHBIM LIBET.

Ta6nuua 2

3HaveHus




Mogayns ynpyroctu E, MIla (krc/cm?),
Ipu Temmeparype, °C:

wmyc 70 0,735-10°(0,75-10°)
ot muHyc 40 10 mwoc 50 0.7-10°(0.71-10°)
100 0,64-10°(0,65-10°)

Monyis caeura G, MIla (kre/cm?). mpu
temieparype, °C:

musyc 70 0,274-10°(0,28-10°)
ot MuHyc 40 10 TTFOC 50 03265.105(0’27.106)
100 0,255-10°(0,26-10°)
Koapunment nonepeynoit 0,3
nedopmanuu (ITyaccona) r
Koa¢pduumeHTt TMHEHHOTO pacIiupeHus 0,23- 10*4
a, °C", mpu Temmneparype oT Munyc 70 1o
mwnoc 100°C
Cpennee 3HaU€HUE TUIOTHOCTH p, KT/M 2700

IIpumedanue. [Jnsi mpoMeXyTOUHBIX 3HAYEHUM TeMIEpaTyphl 3HaUeHus £
u G ciexyeT OnpenensTh JIMHEHHOW HHTEPIIOIIIIUEH.

Tabmauma 3
IL10THOCTDL AJIOMUHHUS

Mapka ANl [ AMno | AMr | A31| 1935 | 1925 | 1915 | AJI8
ATIOMUHUS
ITnothocts, | 2710 | 2730 | 2680 | 2710 | 2760 | 2770 | 2770 | 2550

Kr/m°

Taoauna 4

AJIIOMHUHHEBBIE no.nyq)aﬁpmcan,l, npuMeHsieMble VISl CTPOUTE/IbHBIX KOHCprKlll/lﬁ

Mapxa IMomydabpukatsr
AJTFOMUHUA
JIUCTBI JICHTBI IUTATHI MIPYTKU npodunu | TpyOsI
AJll + + - - - -
AMig + + - - - -
AMr2 + + + - - +
ANl31 - - - + + +
1935 - - - + + -
1925 - - - + + +
1915 - - - + + +

[Ipumewanne. 3Hak ,+" oO3HAYaeT, 4YTO JaHHBIA moMydadpukar
n

NPUMEHSAETCS JUIA CTPOMTENIBHBIX KOHCTPYKLMH; 3HAaK ,,-" - JaHHBIA
moy(habpuKaT He IPUMEHSIETCS.

IMPUJIOXKEHUE 2

Obsizamenvroe
KODDDPUILIMEHTLI j TTPOJOJIBHOT'O U3I'BA LIEHTPAJIBHO-
CXATBIX 3JIEMEHTOB
B Tabn. 1 moka3zaHBI CXeMBI CEYEHHS, Ui KOTOPHIX B Tabm 2 u 3
HACTOSIIET0 IPUIIOJKEHNUS IIPUBE/ICHBI 3HaueHUst koddduimenta j .

Tabmauna 1



CxeMBI ceueHui 11s onpeneneHus koddduimenra

Tun Cxema ceueHus Homep
ceueHust TaOIHILBL
1 ! | | 2
+ . + I 7
+ T+ - #
2 ‘ \ 3
—_',_— +-H-
Tabnuma 2
Koaddunuents: j mpomonsHOro u3ruda HEHTPanbHO-CKATHIX
3JIEMEHTOB JIJIs CeYeHu Trna |
T'abxocte Koaddumuentsr ] IUISL 9JIEMEHTOB M3 aIIFOMHHHS MapOK
SJICMCHTOB
A
AIIM | AMuM | AJBIT; | AM2M | AIBIT5 | AIBITL; | 1935T |1925;1915] 1915T
AJI31T4 AMr2H2
0 1000 1000 1000 1000 1000 1000 1000 1000 1000
10 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
20 1,000 1,000 0,995 0,982 0,946 0,936 0,930 0,915 0,910
30 0,985 0,955 0,930 [ 0,915 0,880 [ 0,865 0,852 | 0,838 0,830
40 0,935 | 0,900 0,880 [ 0,860 { 0,818 [ 0,802 | 0,790 | 0,770 0,758
50 0,887 | 0,860 [ 0,835 | 0,812 [ 0,763 0,740 | 0,772 [ 0,696 0,676
60 0,858 | 0,820 [ 0,793 0,766 | 0,705 0,675 0,650 | 0,615 0,590
70 0,825 | 0,782 [ 0,750 [ 0,717 [ 0,644 [ 0,605 | 0,572 | 0,530 0,500
80 0,792 | 0,745 0,706 | 0,665 0,590 | 0,542 [ 0,500 [ 0,440 0,385
90 0,760 | 0,710 [ 0,656 | 0,608 [ 0,510 [ 0,450 | 0,403 0,348 0,305
100 0,726 | 0,665 0,610 [ 0,555 0,432 | 0,367 [ 0,326 [ 0,282 0,246
110 0,693 0,625 0,562 | 0,506 [ 0,382 [ 0,313 0,270 | 0,233 0,204
120 0,660 | 0,530 [ 0,518 [ 0,458 [ 0,330 [ 0,262 | 0,228 | 0,196 0,171
130 0,630 [ 0,545 0,475 0,415 0,290 | 0,227 | 0,192 [ 0,167 0,146
140 0,595 0,505 0,435 0,362 0,255 0,197 0,168 0,144 0,126
150 0,562 | 0,470 | 0,400 [ 0,313 0,212 | 0,168 | 0,146 [ 0,125 0,110
Tabmuna 3

KoadhdunmeHnTsr mpoaoasHOro u3ruba meHTPaIbHO-CKATBIX JIEMEHTOB
IUTSL CEUYEHNH THMa 2

Tuxoors Koodpuuentst J JUTSL TIEMEHTOB U3 aTIOMHHHS MapoK
2IIeMeHTOB
A
ALIM | AMuM | ABIT; | AM2M | AI3ITS | AI3ITL; | 1935T [1925;1915[ 1915T
AJI3IT4 AMr2H2
0 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 1,000
10 1,000 | 1,000 [ 1,000 [ 1,000 | 0,990 [ 0,983 [ 0,980 [ 0,967 [ 0,960
20 0,975 | 0,950 | 0,940 [ 0,920 [ 0,885 [ 0,880 [ 0,880 [ 0,867 [ 0,860
30 0,922 | 0,895 | 0,878 | 0,862 [ 0,820 | 0,808 [ 0,802 [ 0,790 [ 0,775
40 0,877 | 0,842 | 0,822 | 0,807 [ 0,760 | 0,742 | 0,730 | 0,715 [ 0,695
50 0,832 | 0,796 | 0,773 | 0,750 [ 0,700 | 0,678 [ 0,662 [ 0,638 [ 0,613
60 0,795 | 0,752 | 0,725 | 0,698 [ 0,635 [ 0,607 [ 0,590 [ 0,560 [ 0,530
70 0,757 | 0,713 | 0,680 | 0,647 | 0,574 [ 0,538 [ 0,516 [ 0,482 [ 0,450
80 0,720 | 0,670 | 0,635 | 0,597 [ 0,520 | 0,480 | 0,450 [ 0,413 [ 0,380
90 0,690 | 0,632 | 0,588 [ 0,545 [ 0,466 [ 0,422 [ 0,392 [ 0,348 [ 0,305
100 0,657 | 0,593 0,543 0,498 | 0,410 { 0,360 [ 0,328 [ 0,282 0,246
110 0,625 | 0,553 | 0,500 | 0,450 | 0,362 [ 0,310 [ 0,272 [ 0,233 [ 0,204
120 0,590 | 0,515 | 0,460 [ 0,408 | 0316 [ 0,263 [ 0,230 { 0,196 [ 0,171
130 0,560 | 0,480 | 0,420 { 0,370 | 0,280 [ 0,228 | 0,195 [ 0,167 [ 0,146
140 0,527 | 0,445 | 0,385 | 0,333 | 0,237 | 0,194 | 0,170 [ 0,144 [ 0,126
150 0,497 | 0,412 | 0,352 | 0,300 | 0,205 | 0,166 | 0,146 | 0,125 | 0,110




MMPUJIOXKEHUE 3

ObsizamenvHoe

OTIPEJIEJIEHUE KOD®OUIIMEHTA J » AJIIITPOBEPKU OBIIEM

YCTOMYMBOCTHU BAJIOK
1. JInst Oanox MBYTaBPOBOTO CEUYCHHS C JBYMS OCSMH CHMMETPHHU JUIS
onpefenenns kodbdummenta J j HEOOXOAMMO BBIYUCIHTE KO3(DPUIIMEHT

J1 1o dopmyme

1
HPE

— (1)
1,1, R

j=1,41y

X

rae ) - kodbduunueHt, ompenenseMsiii mo taba. 1 m 2 HacTosIero

TIPUIIOKEHHUS B 3aBHCUMOCTH OT XapaKkTepa Harpy3ku U rapamerpa

o . JIns TIpeccOBaHHBIX IBYTaBPOB IapaMeTp O  CICIyeT
BBIYHCIIATS 110 hopmyIie

I 1.
a=1,54—"L(-L) @)
I, h

rae [,=0,42 Z b, t? - MOMEHT MHEPIMH NPU KPYYEHUH (371€Ch b; U £ -

COOTBETCTBEHHO LIMPUHA M TOJIIMHA TPSIMOYTOJBHUKOB, O0Opa3yrOLInX
CEUCHHC);

lor - pacyeTHas JUTMHA OaJIK|, olpeaesieMas coriacHo m. 4.13.

[pu HaMM9IHUK yTONIIEHUH KPYTIIoro cedeHus (0yip0)

D
1,=0,42% b, t§+n§’2—
rae D — nuametp Oyis0;
n — 4ucio Oyap0 B CCUCHUM.
st CcBapHBIX M KJEMAHBIX JBYTABPOBBIX 0aJOK MpPH OTCYTCTBHU
OTOOPTOBOK, YTOJIIIEHHUN MO KpasM M 3HAYMTENBHBIX YTOJIICHUN B yriiax
mapaMerp o CIleIyeT ONpenessTh Mo GpopmyIie

3
at
)

3
tl

[ tl \2
a=38( )+ 14+ ( (3)
b h ,
rae
OJIs1 CBAPHBIX U NPECCOBAHHBIX O8YMABPOBLIX OANIOK

tl,bf - COOTBETCTBCHHO TOJIIIIMHA U IIMPHUHA I1OsACa 62U'IKI/I;
a=0,5h; ;

0J151 KIeNaHulx 08YMAgposulx OAIOK

t; - CyMMa TOJIIMH JINCTOB IMOSICA ¥ TOPU3OHTAILHOM MOJKH MOSCHOTO
YroJKa;

by - NIMpUHA JTUCTOB MOsICA;

h - pacCTOsTHUE MEX/Y OCSIMU TTaKeTa MOSCHBIX JINCTOB;

@ — CyMMa BBICOTHI BEPTUKAIBLHOMN IMOJIKH TOSICHOTO YroJIKa ¢ TONIMHON
MaKeTa rOPU30HTAIbHBIX JINCTOB;

f - cyMMa TOJIIIMH CTEHKH U BEPTUKAIBHBIX TOSICHBIX YTOJIKOB.

Tabmuua 1

KoadpunueHnTs! 1151 620K IBYTABPOBOI0 CEYEHHS C IBYMS OCAMH
CHMMeTPUH



KoadduumenTst y

Juts 0anok 6e3 3aKperuICHUs B IPOJieTe "iﬁ‘;@zg‘;‘; ne

Koadpdunuent ¢ pu TIpH paBHOMEPHO [IPOMEIYTOUHBIX

COCpEIOTOUEHHOH | pachpeneIeHHON Harpyske, B;s;sz:; T-:):':a

Harpyske, IPHIOKEHHOH K IOSCY JILLINX TponeT

pHIOKCHHOI K ot G
nosicy MecTa

BEPXHEMY | HUKHEMY BEpXHEMY HWKHEMY TPUIIOKEHHUS
HarpysKki
1 2 3 4 5 6

0,1 0,98 [ 2,80 0,91 2,14 1,20
0,4 0,98 2,84 0,91 2,14 1,23
1,0 1,05 2,87 0,95 2,17 1,26
4,0 1,26 | 3,05 1,12 2,35 1,44
8,0 1,47 | 3,29 1,30 2,56 1,65
16,0 1,89 | 3,75 1,68 2,94 1,96
24,0 2,24 | 4,10 2,00 3,22 2,24
32,0 2,56 | 445 2,28 3,50 2,49
48,0 3,15 | 4,97 2,73 3,99 2,91
64,0 3,64 | 5,50 3,15 4,45 3,33
80,0 4,10 | 595 3,50 4,80 3,64
96,0 4,48 | 6,30 3,89 5,15 3,96
128,0 5,25 7,04 4,48 5,78 4,50
160,0 5,92 7,77 5,04 6,30 5,01
240,0 7,35 | 9,17 6,30 7,56 6,09
320,0 8,54 | 10,40 7,32 8,40 7,00
400,0 9,63 [ 11,48 8,16 9,38 7,77

[pumeuanne. [Iprm ogHOM 3aKpeIUIeHWH OalKu B CepeluHe IpojeTra
HEOOXOANMO YUUTHIBATh CICTYIOMINE CIydamn:

IIPU COCPEIOTOYECHHOHN CHJIE B CEPEANHE MposieTa (HE3aBUCHMO OT YPOBHS
npunoxenus) y =1,75 Y, ;

IIPU COCPENOTOUYEHHOM CHJe B YETBEPTH IIpoOjeTa WM PaBHOMEPHO
pacnpe/ieleHHOH Harpyske, NpPUIOKEHHOW K BepxHemy moscy, ) = 1,14

Yis

MPU COCPEIOTOYCHHON CHJIC B 4YETBEPTH INPOJICTa, NPWIOKECHHOW K
HIDKHEMY nosicy, ) =1,6 Vq ;

TIpY PaBHOMEPHO PacIpeelIeHHOH HarpysKe 1o HkHeMy noscy p =1,3
Yis

3neck 3HaueHue )| cleayeT NMPHHUMATh N0 Tp. 6 (MpH HaIMYMH He

MEHeE JIBYX MPOMEKYTOUYHBIX 3aKPEIICHHUH ).
Tabnuua 2

Kospduumentnr y niist KOHCOIEH IBYTABPOBOIO CE4EHHUS € ABYMSI
0CSIMM CUMMeTPHH

Kospduument | Koodduuuentsr ) npu Harpyske, IPHIOKEHHOM K MOSCY
a
BEPXHEMY HIDKHEMY
4 0,875 3,640
6 1,120 3,745
8 1,295 3,850
10 1,505 3,920




12 1,680 4,025
14 1,855 4,130
16 2,030 4,200
24 2,520 4,550
32 2,975 4,830
40 3,290 5,040
100 5,040 6,720

3nauenmwe kodpunuenta J » B Gopmyne (24) HOpM HeoOX0aMMO

MIPUHUMATD:
mpu j,=<0,667:j,=],;
npu j > 0,667:j,=0,5+0,25 j, nns amomumus Bcex Mapok,
yKa3aHHBIX B Ta0J. | HACTOAIIMX HOPM, 3a uckiaroueHuem AMr2H2, AJI31T1
u AI31TS, n jb:jl , HO He Oomnee 1,0 - gy amromuHuS Mapok AMr2H2,

AJI31T1 u AA31TS.
2. Jlns GamoK JBYTaBPOBOTO CEUEHHSI C OJHOW OCBIO CHMMETpPUH (C
Pa3BUTHIM BEPXHHUM IIOSICOM; CM. YepTeX) AJIS ompeneseHus Kod3dduimenrta

J 5 HEOOXOMMO BBIYHCIHTE KOO(uimenTs J L H J 5 1o dhopmynam:

I 2zhh, g
Si=L4ly—+F——— @)
I, 1 R
. I 2zhh, g
=LAy Ty 5)
X ef

y=2,6[\/<0,5yp+ﬂy)2+c2+<o,5yp+ﬂy> ©

B dopmynax (4)-(6):

X— ko3 dunreHT, 3aBUCSIIUA OT BUJA HArPy3KH U IPUHUMAEMBIH MO
TalJI. 3 HACTOSIIETO IPUIIOKEHHS;

hy, h; - pazMepsl (CM. 4epTex) ;

)_}p:—p - OTHOCHUTEJIbHAs KOOpAWHATa TOYKU IPUIIOKECHUSI HArpy3KHU

CO CBOMM 3HAKOM (CM. YEPTEX) ;

=

b
B [0,43—0,065(71)2 (2n—1)
11
1,+1,
(I,L, - MOMEHTBI WHEpPIMH COOTBETCTBEHHO CXXAaTOTO M DAaCTIHYTOTO
I10SICOB OTHOCUTECIIBHO OCHU CI/IMMeTpI/II/I CC‘ICHI/I}I);
1,1 2
2 1 1 dy [
r=— +0,04 1, —
I ( I th2)

y y
1, - MOMEHT WHepUWH TPH KpydeHHH [cM. o0o3HadeHHs K ¢opmyne (2)

HACTOSIIETO IIPHITOKEHHS |.

31echb 1=

Tabmuma 3

Kosdduunent f B popmye (4) HacTosIero NPUIOKEHUS



Bun Harpysku YucTsrit n3rub PaBHOMepHO Cocpenoro- | MomeHT Ha
pacrnpesie/ieHHasi | uYeHHas cuja B OJTHOM
Harpyska cepeuHe KOHIIE
mpoJiera OaKu
Koaddumument x 1,00 1,12 1,35 1,75
B g
b,
I .
.
- —— e —_—
- 5 S
<2
ifu.T.
- = = - X
]
]
h\ |
]
= - -
P
~
W |
-~
I bz
Y

Honepeque cedyeHue OaNKH ¢ Pa3BUTBIM BEPXHUM MTOACOM

3nauenue kodpouimenta J » B dopmyne (24) HOpM HeoOX0AUMO
MIPUHUMATD:
upu J,= 0,667 J,=J| ;
mpu J27¢ 0 667 Jy=J 0,5+0,25(L+ﬂ)
8 Jv )2
BCEX MapoOK, yKa3aHHBIX B Ta0J. | HACTOSAIIMX HOPM, 32 UCKIIOUYEHHEM MapOK
AM2H2. AJI31T1 u AJI31T5, aist KoTophIx J , BBIUMCHAETCS 10 QopmyIe

(5) HacTosIIero MpHIIOXKEeHNs 1 IpuHUMaeTcs He 6ouee 1,0.
3. YcroitunBocTh OaoOK LIBEIIEPHOTO CEYEHHMS CIENYeT IPOBEPSATH TaK
Ke. Kak 0aJloK JBYTaBPOBOI'O CEUCHUS, IPU 3TOM (! BBIYHCIATH 110 opMmyIie

JJI aJIOMUHHA

(2) mHacroAmero TPWIOKEHWS;, HaWJCHHBIE 3HAUYCHUS YMHOXATh Ha
kodpdunment 0,7.

3rauenns I, Iy m I, B dpopmymax (1) u (2) HacTOAIMIErO HPHUIOKEHUSI
clielyeT IpUHUMATh VIS [IBEJIepa.

I[MTPUJIOXKEHUE 4
ObsizamenvHoe
PACYET BHELIEHTPEHHO CXATbBIX 1 CXKATO-U3I'MBAEMbIX
DJIEMEHTOB
Tabmmuma 1

Ko} puuuentnr J ¢ AJIs IPOBEPKH YCTOHYMBOCTH BHELEHTPEHHO
CHKATBIX (CKATO-U3rH0aeMbIX) CIJIOLIHOCTEHYATHIX CTep:KHel B
IJIOCKOCTH JelicTBHSI MOMEHTA, COBNAJAIOIIEH ¢ IJI0CKOCThIO
CHMMeETPHH



0 Koadduimentsl J, npu NpHBEJEHHOM OTHOCHTETEHOM
-

Ha 9KCIIEHTPUCUTETE Ms, PABHOM

™

6-

KOC

Tb

0,1 [02]03]04]05][06]07]08][1,0[1,2]1,5]2,0]25][30]40]50]60]70]8,0]90]10,0
0,5 | 990 | 980 [ 973 [ 937 905 | 880 [ 850 [ 920 | 767 | 725 | 657 | 567 | 500 | 445 | 360 | 302 | 257 | 225 [ 203 [ 182 | 165
1,0 [ 947 [ 907 | 872 837807 | 778 752 | 725 | 680 | 637 | 583 | 505 | 445 | 394 | 323|272 235 [ 205] 186 | 167 | 151
1,5 | 880 [ 832 [ 793 | 758 | 726 | 700 | 670 [ 647 [ 607 [ 570 | 518 | 452 | 398 | 355 [ 292 [ 247 | 215 [ 188 [ 171 | 153 | 140
2,0 | 817|765 | 723 | 687 | 656 | 627 | 602 [ 580 | 540 | 507 [ 463 | 405 | 358 | 320 | 265 [ 227 [ 197 | 175 [ 158 [ 142 | 130
2,0 | 817|765 | 723 | 687 | 656 | 627 | 602 [ 580 | 540 | 507 [ 463 | 405 | 358 | 320 | 265 [ 227 [ 197 | 175 [ 158 [ 142 | 130
2,5 | 750 | 695 | 652 | 617 | 587 560 | 536 | 515 | 482 | 452 | 413 | 362 | 322 | 200 | 242 [ 208 | 182 | 162 | 146 [ 132 | 121
3,0 | 677 | 618 | 578 | 545 | 517 | 495 | 472 | 455 | 425 | 400 | 367 | 323 | 290 | 262 [ 220 192 | 167 | 150 135 | 123 | 114
3,5 | 593 | 542 | 505 | 475 [ 453 | 434 | 415 | 398 [ 374 | 355 | 325 | 288 | 260 [ 236 [ 202 | 175 | 155 | 140 126 | 116 108
4,0 | 505 [436 | 435 [ 412 [ 393 | 378 | 362 | 350 [ 327 | 312 | 288 [ 257 | 233 | 214 | 184 159 [ 144 | 130 117 109 [ 101
4,5 [ 425 [ 395 | 374 | 356 | 342 | 328 | 315 | 306 [ 288 | 275 | 255 [ 230 210 | 193 | 167 | 146 [ 132 | 121 110 | 102 [ 095
5,0 | 358 | 338 | 320 | 307 | 295 | 285 [ 275 [ 268 | 253 | 242 [ 227 [ 205 | 190 | 175 | 152 [ 135 [ 123 | 113 [ 103 [ 096 | 090
5,5 | 303 | 287 | 276 | 265 | 257 | 248 [ 242 [ 235 | 225 | 215 [ 202 | 185 | 172 | 160 | 140 [ 125 | 115 ] 105 [ 097 [ 090 | 085
6,0 | 257 | 246 | 238 | 230 | 223 | 218 | 213 | 208 | 198 | 192 | 180 | 166 | 155 | 145 ] 128 | 115 | 106 ] 097 | 090 | 085 | 080
6,5 | 222 | 212207 [202 [ 197 191 ] 187 [ 183 [ 175 | 170 | 161 | 148 141 | 132] 117 ] 107 [ 097] 090 [ 085 [ 080 | 075
7,0 | 192 | 187 [ 181 [ 177 | 172 | 168 [ 165 [ 161 | 155 | 150 | 145 | 135 | 128 | 120 | 108 [ 098 [ 090 | 085 [ 080 [ 075 | 070
8,0 | 148 | 145 | 142 [ 139 | 137 134 132 [ 129 [ 126 | 123 [ 120 | 112 | 107 | 100 | 091 [ 085 [ 080 | 077 [ 072 [ 067 | 062
9,0 [ 120 | 117 [ 115 113 [ 111] 110] 108 [ 107|105 | 102 [ 100 | 094 | 090 | 086 | 080 [ 076 [ 072 | 067 [ 063 [ 059 | 055
10,0 [ 097 095 [093 [ 092 | 091 [ 090 | 088 [ 087 | 085 | 084 | 082 [ 080 077 | 075 | 070 | 067 | 062 | 060 | 056 | 052 | 048

Mpumeuanus: 1. 3Hauenus ko>pQUIMEHTOB J, B Tabulle yBEIMUEHBI B
1000 pas3.

2. 3HaueHus J, cliefyeT IPHHUMATh He BBIIIC 3HAYCHUH | .
Tabnuma 2

Ko>pdpunuentnr J ¢ JJIsA MIPOBEPKH yCTOHYNBOCTH BHEIIEHTPEHHO

CKATHIX (CKATO-M3rudaeMbIX) CKBO3HBIX CTepP:KHEH B MJIOCKOCTH
el CTBUSI MOMEHTA, COBIAJAIOLIEH C IVIOCKOCTBI0 CHMMETPUH

10 Kosddunuentsl J, npu NpuBEJEHHOM OTHOCUTEIBHOM
-

as 9KCIIEHTPUCUTETE Mes, PABHOM

™

6-

KoC

Th

0,1 [02]03]04]05][06]07]08][1,0[1,2]1,5]2.0]25]3.0]40]50]60]70]80]90]10,0
0,5 | 950 | 888 [ 825 [ 755 | 718 | 660 | 635 | 605 | 540 | 495 [ 436 | 370 | 320 | 282 [ 232 [ 196 [ 170 | 157 [ 143 [ 122 [ 110
1,0 [ 882 [ 810 [ 756 | 693 | 660 [ 609 | 582 | 548 | 496 [ 453 | 405 | 342 [ 296 | 262 [ 213 | 182 | 155 | 145 | 130 | 113 | 096
1,5 | 872 | 753 | 694 | 643 | 607 | 568 | 534 | 507 | 458 [ 420 | 375 | 318 | 275 | 243 [ 198 | 170 | 144 [ 134 | 130 | 105 | 090
2,0 | 773|700 | 640 [ 593 | 558 | 523 | 492 [ 468 [ 423|390 | 347 | 294 | 257 | 227 185 159 [ 135 125 112 [ 100 | 084
2,5 | 712 | 637 | 585 | 543 | 508 | 477 [ 450 [ 427 [ 390 | 358 [ 320 | 273 | 240 [ 213 | 173 [ 150 [ 127 117 ] 105 [ 095 [ 079
3,0 [ 640 [ 575 | 530 | 488 [ 458 | 430 | 408 | 387 [ 355 | 327 | 294 [ 253 [ 222 [ 197 | 197 | 142 [ 121 [ 111 ] 100 | 092 [ 075
3,5 | 565 | 507 | 467 | 432 [ 410 | 385 | 365 | 350 [ 321 | 297 | 270 [ 232 206 [ 185 | 155 | 133 [ 115 | 106 | 095 | 087 [ 072
4,0 [490 [442 [ 410 382 [ 363 | 343 | 327 | 313 [ 290 | 269 | 247 [ 213 [ 190 [ 172 | 145 125 [ 110 | 100 | 090 | 083 [ 070
4,5 | 418 | 382 | 357 335 [ 320 | 304 | 290 | 280 [ 260 | 243 | 223 [ 195 | 177 | 160 | 135 117 ] 105 | 094 | 086 | 080 | 067
5,0 | 353 | 328|309 [ 293 | 280 | 268 | 257 [ 249 [ 233 | 219 [ 202 | 178 | 162 | 148] 127 110 [ 098] 089 [ 082 [ 076 | 064
5,5 | 300 | 282 [ 267 | 255 | 245 | 237 [ 228 [ 222 [ 208 | 197 [ 183 | 163 | 150 | 137 | 120 [ 105 [ 094 | 084 [ 077 [ 072 | 062
6,0 | 256 | 242 [ 233 [ 223 | 216 | 210202 [ 197 [ 187 | 178 [ 166 | 150 | 138 | 128 | 112 098 [ 090 | 080 [ 073 [ 068 | 060
6,5 | 220 | 210 [ 205 [ 197 [ 190 | 185 [ 182 [ 175 | 167 | 160 [ 150 | 136 | 127 | 118 | 103 [ 094 [ 085 | 076 [ 070 [ 065 | 058
7,0 | 192 | 186 [ 180 [ 173 | 169 | 165 | 162 [ 157 | 150 | 145 [ 136 | 125 | 117 | 108 | 096 [ 090 [ 081 | 072 [ 067 [ 062 | 056
8,0 | 150 | 145 [ 142 [ 139 | 135 133 [ 130 [ 127 | 122 | 120 [ 112 ] 105 | 100 | 092 | 086 | 082 [ 072 | 065 [ 060 [ 056 | 052
9,0 [ 120 | 117 115 112 | 110] 108] 107 [ 105 [ 101 | 098 095 090 | 087 | 081] 077 | 072 [ 065 | 058 | 055 [ 050 | 048
10,0 [ 097 [ 096 [ 095 [ 093 | 092 [ 091 [ 090 [ 087 | 085 [ 083 [ 082 [ 080 | 076 | 071 | 068 | 064 | 057 [ 052 | 048 | 044 | 044

IMpumeuanus: 1. 3nadenus koddpdueHToB J, B Tabiule yBEIUYEHBI B
1000 pas.
2.3HaueHus J, cledyeT IPHHUMATh HE BBIIIE 3HAYCHUH | .

Tabmauma 3

Kospduunentns! Bausinust popmbl cedenus /i



Tun Cxema ceueHust OtHome KodduumenTer h npu

" A
AW
0<1<5 A>5
0,1<m=<5 [5<m=<]0,1d5<
1 1,0 1,0 1,0

0,85 0,85 0,85

X \ ' ‘
3 - - —10.75+q &
-«é 0,75+0,02

- — E - 1,1 1,1
-© E@ 1,35—0,051

5 | Ag °'“f{ 1l 0,25 1,2 1,2
B T _ I 0,5 . 1,25 1,25
Athf/:E 054 "'“*j 1,0 (1,45-0,057 1,4-0,02 13

1,75—0,1m
1,90—0,1m
& |s¢ Mo, ) [ hs hg
:% P h|1-0,3(5 ‘
7 5 ! ol M 7 r r
- Zcois -F a
' iiCy hsl—Q&i-hsl—Ohsl—Oj
3 Ar =1 025 § T 10 10
K. S % | (1L,75+0,054 1 "
(0,5+0,1m )
(1,25+0,15 1
(1,5—0,1m)-
S RN R
" w20 1,6—-0,01(54 |34
1,8—0,02 (5
a0 [ 1,4540,04m L [ 1,451
aar s ﬂ 15 | 1,840,12m - 1,_8 -
o 2,0+0,25m+
2,0
3,040,25m+

I[Ipumevanusa: 1.Qns ceyeHuil TUHOB 5—7 MpPH MOJCYETE OTHOILLEHUS

A

A— IJ101Iab BEPTUKAJIBHBIX 3JIEMCHTOB ITOJIOK YUHUTBIBATH HE CICAYCT.

w



2. lns ceueHU TUNOB 6 U 7 3HaYEHUS h ¢ CIENyeT IPUHUMATh PABHBIMU

3HAUEHHMAM A IS CEUeHWil Twma 5 IPU OTHOLIEHHUSX A_ I ceUeHUH
w

THUIIOB 6 1 7.
Tabnuua 4

IIpuBeneHHbIE OTHOCUTEIbHBIE IKCHEHTPUCUTEThI mef 115 cTep kHei
¢ IIAPHUPHO-0NEPTHIMH KOHLIAMM

OrHoLIEHNE - IIpuBeICHHBIC OTHOCHTEIIbHBIC IKCIICHTPUCUTETHI
M A M.r IPH
d - 2
M 1
01 ] 05 ] 10 15 20 ] 30 40 | 50 | 7,0 | 10.0 | 20,0
1 0,10 | 0,30 | 0,68 1,12 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19.40
2 0.10 | 0.17 | 039 | 0.68 | 1.03 | 1.80 | 2.75 | 3.72 | 5.65 | 8,60 | 18.50
3 0,10 | 0.10 | 022 | 036 | 055 | 1,17 | 195 | 2.77 | 4.60 | 7.40 | 17,20
§=—1,0 4 0,10 | 0,10 | 0,10 | 0,18 | 0,30 | 0,57 | 1,03 | 1,78 | 3,35 | 5,90 | 15,40
Mo~
~~g| M,
5 0.10 | 0.10 | 0.10 | 0.10 | 0.05 | 023 | 048 | 095 | 2.18 | 440 | 13.40
6 0,10 | 0,10 | 0,10 | 0.10 [ 0,10 | 0,15 | 0.18 | 0,40 | 1,25 | 3,00 | 11,40
0,10 | 0.10 | 0,10 | 0,10 | 0,10 | 0,10 [ 0.10 | 0,10 | 0,50 | 1,70 | 9.50
1 0,10 | 0,31 0,68 1,12 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
2 0,10 | 0,22 | 0,46 | 0,73 1,05 1,88 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
3 0.10 | 0.17 | 0.38 | 0.58 | 0.80 | 1.33 | 2.00 | 2.77 | 4.60 | 7.40 | 17.20
65 = —05 4 0,10 | 0,14 | 032 | 049 | 0,66 | 1,05 | 1,52 | 2.22 | 3,50 | 5,90 | 15,40
M, EL
S M2
5 0,10 | 0,10 | 0,26 | 0,41 0,57 | 0,95 1,38 1,80 | 2,95 | 4,70 | 13,40
6 0,10 | 0,16 | 0,28 | 0,40 | 0,52 | 0,95 1,25 1,60 | 2,50 | 4,00 | 11,50
7 0.10 | 022 | 032 | 042 | 0.55 | 0.95 | 1.10 | 1,35 | 2.20 | 3.50 | 10.80
1 0,10 | 032 | 070 | 112 | 1,60 | 2,62 | 3.55 | 4,65 | 6,50 | 9.40 | 19.40
2 0,10 | 0.28 | 0,60 | 090 | 1.28 | 1,96 | 2.75 | 3.72 | 5.65 | 8.40 | 18,50
3 0,10 | 0,27 | 0,55 | 0,84 1,15 1,75 | 2,43 | 3,17 | 4,80 | 7,40 | 17,20
5 =0 4 0,10 | 0,26 | 0,52 | 0,78 1,10 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40
5 0,10 | 025 | 052 | 078 | 1,10 | 1,55 | 2.10 | 2.78 | 3.85 | 5.90 | 14,50
6 0,10 | 0,28 | 0,52 | 0,78 | 1,10 | 1,55 | 2,00 | 2,70 | 3.80 | 5.60 | 13,80
7 0,10 | 0,32 | 0,52 | 0,78 1,10 1,55 1,90 | 2,60 | 3,75 | 5,50 | 13,00
1 0.10 | 040 | 0.80 | 123 | 1.68 | 2.62 | 3.55 | 455 | 6.50 | 9.40 | 19.40
2 0,10 | 0,40 | 0,78 | 1.20 | 1,60 | 2,30 | 3.15 | 4,10 | 5.85 | 8,60 | 18,50
3 0,10 | 0,40 | 077 | 117 | 155 | 2,30 | 3.10 | 3,90 | 5,55 | 8.13 | 18,00
§=05 4 0,10 | 0,40 | 0,75 | 1,13 | 1,55 | 2,30 | 3,05 | 3,80 | 5,30 | 7,60 | 17,50
S —
' ‘ M,
5 0.10 [ 040 | 0.75 | 110 | 1.55 | 2.30 | 3.00 | 3.80 | 5.30 | 7.60 | 17.00
6 0.10 | 040 | 0.75 | 1.10 | 1.50 | 2.30 | 3.00 | 3.80 | 5.30 | 7.60 | 16.50
7 0,10 | 0,40 | 0,75 | 1.10 | 1,40 | 2,30 | 3,00 | 3.20 | 5.30 | 7.60 | 16,00
ITPMJIOXXEHME 5
ObsizamenvHoe

PACYET HA YCTOMYHUBOCTH CTEHOK BAJIOK ITPH
MECTHOM HATPY3KE HA BEPXHEM ITOSICE

1. IIpu cocpenoTOYeHHON Harpy3Ke Ha BEpXHEM Iosce Oalku B MecCTax,
HE YKpEIUICHHBIX pebpaMi, MECTHOE HaIPsDKEHHE B CTEHKE IIOJ] TPY30M S .
CJIEIyeT ONpeNesTh o popmyIie



F
Stoc— tl <Rgc (D
ef
rae  F - pacueTHOe 3HaYCHUE COCPEAOTOUCHHON HArpy3KH (CUIIBI) ;
#- TOJIIIMHA CTEHKUY;
3 I f .
/ p=c\ =" YCIIOBHAs JJIMHA PAcCIpeneNeHuss COCPeIOTOUYEHHON
e
Harpys3Kd,
¢ - xoaddunment, npuHUMaeMblii paBHBIM 3,25 a1l cBapHBIX OajioK U
3,75 nuist Gasok KJIETaHbIX M Ha BBICOKOIIPOYHBIX OOJITaXx;
I - MOMeHT nHepunu nosica OaJIKM OTHOCUTEIBHO COOCTBEHHON OCH.
2. B orcexax, rae MecTHasl Harpy3ka IpUIOXKEHA K PacTIHYTOMY IOACY,
OJJHOBPEMEHHO YYUTHIBAIOTCS TOJBKO JIBA KOMIIOHEHTa - S U [ Miu §;,. H

t.
3. Pacyer Ha YCTOHYMBOCTbH CTEHOK O0ajlOK CHMMETPUYHOTO CEYEHUS,
YKPEIUIEHHBIX TOJBKO MONEPEYHBIMU OCHOBHBIMU peOpaMu >KECTKOCTH, MPH

1
HaJIM4YHUY MECTHOTO HanpskeHus (S, 0 ) cleyeT BBIOJIHATD:

a
a) mpu h— <0,8 _no hopmysie
ef

S
(S oe 2y (L2cpoy )
Scr Sloc,cr tcr

rac
S, S)er L - 3HAUCHMS, ONPEIEIEMbIC COTTIACHO YKa3aHHMsM II. 6.2;

S .» L, - 3HAUCHHS, OmpesenseMble 10 Gpopmynam (46) u (47);

Sloc,cr - KPHUTHUYCCKOC HAIPSIKCHUC CMATUA CTCHKH I10J] Harpy3Kou,

ompeensieMoe mo Gpopmysie

Sloc,cr:CIT (3)
12
a
(3mech ¢, - KOX(pGHUIMEHT, MPUHAMACMbIH MO Ta0J. | HACTOSIIEro
MIPUIIOKCHUS;
g =2 R )
“@ t\VE

U - 3HAYCHUSI, ONIPEACIAEMBIE COTJIACHO YKA3aHMSIM I1. 6.5;

a
6) mpu —>0,8 - mo dopmyne (2) HaCTOSIIEro MPHIOKEHHS JBA pa3a:

h

NIpH TEpBOi MpoBepKe S . CIEAYyeT ONpeaesaTh no Gopmye

_. R
8., =Cy—

cr
12

w

4)

rae ¢, -Ko3(pOHUIHEHT, TNPUHUMAeMbId 1O Tall. 2 HACTOSIIETro
NPUIIOKEHHUS;



npy BTOPOH TMpOBEpKe S . CIEAyeT OmpenensaTb mo Qopmyne (46), a

Sioc, cr = IO GopMysie (3) HACTOSLIETO NMPUIIOKEHHUS, HO C MOJCTAHOBKOH B

a
¢dopmyny (3) 1 B TabJ1.1 BETMYHHBI 5 BMECTO 4.

4. B crTeHKe, VYKpPEIUICHHOW TPOJOJIBHBIM peOpoM  >KECTKOCTH,
pacrlojoXeHHbBIM Ha pPacCTOSIHMM h; OT CkaToil KpPOMKH OTceka, o0e
IUIACTUHKHM, Ha KOTOpble peOpO pas3zieNisieT OTCeK, CIEAYeT IPOBEPSTh
OTJEIBHO:

MIEPBYIO IJIACTHHKY, PACIIOIOKEHHYI0 MEKIY CKATBIM IOSICOM M pedpoMm,
- mo opmyse

S Sloc

Sy Tee (Lyco9y 5)
Scrl sloc,crl tcrl
oo 119 (+m) R
e 1 hl m12 > (6)
_h_f /1/1
(1+m)* R
Sloc,crl_1’72 m2 —
2
1 j’h

a a a
m| - mapameTp, paBHBIA: 7 TIpu —=2 ;2mupu 7—>2;
hl hl hl

t - 3HAYCHUS, OnpeelisieMblie 1o popmyiie (47) ;

J - 3Ha4YCHU:, ONIPEACIISICMBIC COTJIACHO YKAa3aHUAM II. 65,

BTOPYIO IUTACTHHKY, PACIIOJOKEHHYI0 MEXIY PACTSAHYTHIM MOSCOM H
pebpowm, - o popmyie

crl

2h,
s(1=7—)
hef Sic2 |2 2
( - JH—)=l
Ser2 Stoc, cr2 tcr2
rne S0,y - B3HauUCHHS, ONpEIEISeMbIC COOTBETCTBCHHO IIO
dbopmymnam (53) u (47) ;
Stoc2 :0’4 Stoc
Sioc.cr2 - 3HAYEHHs, ompexensempie no Qopmyre (3) u Tadm. 1
a a
HACTOSIIICTO MPHIOKEHHA, IPUHUMAL ™ )~ BMECTO 7™
o Tl o

Ecnu mepBas miacTMHKA yKpemJieHa JIOMOJHUTENbHO KOPOTKHUMHU
MOMEePEYHBIME peOpaMu, TO HX CIEIyeT JOBOIUTH JO IPOIOJIBHOrO pedpa.
I[lpu >TOM jAns TPOBEPKU MEPBOM IUIACTHHKH HEOOXOAUMO MPHUMEHSTH
¢dopmynbl (5) u (7) HacTOAMIETO MPHUIOKCHUS, B KOTOPHIX @ 3aMEHSCTCS
BEJIMYUHON a; , (TZe a;-pacCTOSIHUE MEXIY OCSIMHU COCEIHUX KOPOTKHUX

pedep).
ITpoBepka BTOPO# IIACTUHKH B 3TOM CJIy4ae OCTAETCs O€3 M3MEHEHUSI.



Tabmuma 1

KoaddumumenT c,

a 05 10,8 1,0 1,2 1,4 1,6 1,8 2,0
OrtHowmenne 5

hef
Koaddumuenr c; 11,28 114,52 117,77 121,86 26,80 |32,30 38,35 (45,00

Obo3nauenus, npunsimole ¢ maon. l.- cMm. 1. 6.2.
Tabmuua 2

Koy dunuenr c;

a 0] 12 14] 16 1,8]20] 22 24] 26
OTHOLIIEHNE h_
ef

Koaddunuent ¢, |33,70]38,77)45,26] 53,16] 62,18] 72,20| 83,75] 96,16 109,56

Obo3navenus, npunsamole 8 maon.2.- cM. 1. 6.2.
ITPMJIOXXEHME 6
Pexomendyemoe

PACYET HA YCTOMUYMBOCTH HAKJIOHHBIX 'PAHEN JINCTOB
C TPAIIELHUEBU/IHBIM 'O®POM
HakJtoHHBIE TpaHU JMCTOB C TpamenueBUIHbIM ropom (cM. gepT. 13) B
MeCTax OMHMpaHHs Ha MPOTOHBI WIIM PUTEIH PEKOMEHIYETCS IPOBEPSTH Ha
MECTHYIO YCTOIUNBOCTE 1O (hopmyie (2) 0013aTenbHOTO MPHIIOKEHUS 5 C
3ameHoil koapdunuenta g, =0,9 na g, =0,7. IIpu 3TO0M 3HaYEeHUA
HanpspkeHus |

U KPUTHYECKUX HANPSOHKCHUH S loc,cr’t S .. CIENyeT ONpeAenATh IOo

dbopmymam:
_9
[=—=—
261 b
_T,25R
Sloc,cr_ —2 2)
/1b
8,25R
t =—"
cr — 3)
2
j“b
S,—S
s, =201y -2y "
AZ Sl
b
- b |R
ib:?\/f ©
rae

Sl) Sz - HOPMAJbHBIC HaNPsHKCHUSI COOTBCTCTBCHHO Y BerHeﬁ u

HIDKHEH TpaHuI] HAKJIOHHOW TPaHHU JIMCTA, B3SAThIE CO CBOUMH 3HAKaMH;

b - pa3mMep HaKJIIOHHOMW rpaHH, IPUHUMAEMBIi 110 4epT. 13;

O - monepeyHas Cuiia B IPOBEPSIEMOM CEUEHUH BOJIHBI JIHCTA.

KpomMe HakJIOHHBIX TpaHEH HEOOXOIUMO INPOBEPSITh HAa YCTOMYUBOCTH
TOPU3OHTAJIbHBIE C)KaThle TI'PaHU NPO(UIMPOBAHHOIO JIUCTA, MPH 3TOM



MECTHbIC HANpPsKEHUs S, CIEAyeT ONpENeNaTh C y4EeTOM OcCIabneHus
ceueHus 1o Gopmyie

¢ = F

loc 2t(b,+2r)sina

rae

F - onopHas peaxiys, IPUXOASILAsACI HA OJJHY BOJIHY JIUCTA;

b; - MIMpYHA NOJIKKM TPOTOHA WIIU PHUTEIIs;

7 - PaluyC COUJICHEHMsI HAKJIIOHHOW U TOPU30HTAJIbHOM I'paHeil JIUCTa;
O - YToJl HaKJIOHa rpaHu (cM. uepT. 13).

I[MPUIJIIOXEHUE 7

Pexomenoyemoe

PACUETHA HECYIIAA CIIOCOBHOCTbD HA CPE3 CBAPHBIX
TOYEK

[pumeuanus: 1.J[1s KOHTaKTHOW CBapKH yKa3aHa TONIIMHA HauOolee
TOHKOTO 3JICMEHTA; I IyrOBOM TOUYeUHOW cBapku B rp.l mepmas nudpa -
TOJIIIIMHA BEPXHEr0 3JIeMEHTA.

2. CBapHI)Ie TOYKH CJICAYCT BBIIIOJHATH B COOTBETCTBUM C ,,PyKOBOHCTBOM
[0 aproHOXYroBOHl CBapKe COCAUHEHHUH 3JIEMEHTOB  AJIFOMUHHEBBIX
crpoutenbHbix KoHCTpyKmi"/[[THUMCK um. Kyuepenko I'ocerposs CCCP.
M., Crpoituzaar, 1984.

Tommuna
3JIEMEHTOB, MM

Pacuernas necymas
CIOCOOHOCTh TOUKH
Ha cpe3, H (krc)

TomnmmHa 371eMeHTOB,
MM

Pacuernas necymas
CIOCOOHOCTH TOYKH Ha

1

2

1

cpes, H (krc)
2

KonrakTHast cBapka (aJroMUHMI Mapok

ApI‘OHOHyI‘OBaSI TOYCYHAs CBapKa IJIaBAIIUMCsL

AMr2H2 u AMr2M) 3nexTpoaoM (amroMuHU Mapku AMr2H2;
cBapoyHas nmpoBosioka Mapku CBAMI3 win 1557)

1 800(80) 1+1 1950(200)
1,5 1250(130) 1+2 2350 (240)
2 1950 (200) 1,5+1,5 2950 (300)
2+2 3350(340)

MMPMJIOXEHUE 8

Obszamenvhoe

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUV A BEJIMYMH

A - mmomane cedeHus OpyTTo;

A, - IIomank CeYeHNs HETTO,

E - mogyns ynpyrocru;

F - cuna;

G - MOZyIb C/IBHTQ;

I ,1a - MOMEHTHI MHEPIHHN CEYSHHUH TOsICa U pacKoca (hepMel;

I; - MOMEHT UHEpLUH ceueHus pedep;

1, - MOMEHT WHEPIUH Kpy4YeHHs Oalku;

Ik I, - MOMEHTBI WHEpIUH CEYeHHS OpYTTO OTHOCHUTEIHHO Ocei
COOTBETCTBEHHO X - X U Y-V,

Lo ,] yn -MOMEHTHl HHEpPLUUM CEYEHMSI HETTO OTHOCUTEJIBHO OCEH
COOTBETCTBEHHO X - X U Y - J;

M - MOMeHT, N3rubaroIHii MOMEHT;

M, M, - MOMEHTbI OTHOCUTEJIBHO OCEN COOTBETCTBEHHO X - X U ) - ),

N - npozosibHas cuia;

O - oniepeyvHas Cuia,



O - yCIIOBHAS TIONIEpEYHAs CHJIA [T COSAMHUTENBFHBIX AJIEMEHTOB;

R - pacueTHOE COTPOTHBIICHUE aTIOMIHUS PACTSDKEHUIO, CXKATHIO, H3THOY;

Ry, - pacdeTHOE CONPOTHUBICHAE CMATHIO OOJITOBBIX COCAMHCHHUIA,

Ry, - pacueTHOE CONIPOTHBIICHHE Cpe3y OONTOB;

Ry, - pacueTHOE COTIPOTUBIICHUE PACTSHKCHHIO OOJITOB;

R, - pacdeTrHOE COINpPOTHBIICHWE ATIOMHHHUS CMATHIO TOPIIEBOI
MTOBEPXHOCTH (IIPH HATMYHH IIPUTOHKH) ;

R, - pacueTHOE CONIPOTHBIICHHE AFOMUHIIS CIBHUTY;

R, -pacueTHOE CONPOTHBICHHUE PACTSHKCHHUIO alFOMUHHS B HAIPABICHUHN
TOIIIIMHBI TPECCOBAaHHOTO MOTy(hadbpHuKaTa;

Rw - pacyeTHOE CONPOTHBICHHE CTHIKOBEIX CBapHBIX COCHMHCHUMA
PaCTSHKCHHIO, CKATHIO U U3THOY;

R, - pacyeTHOE COTIPOTHBIICHIE CTHIKOBBIX CBAPHBIX COSAWHEHHM CIBUTY;

R, - pacuemroe cOPOTUBIICHNE YTIOBEIX IIBOB CPE3y IO METAILTY IIBA;

R, - pacyeTHOE CONpPOTHBICHHE COCAWHCHWA, BBIIOJHEHHBIX
KOHTaKTHOM POJIMKOBOI CBapKOM;

R,, - pacyeTHOE CONIPOTHUBIICHUE ATFOMHHUS B OKOJIOIIOBHOMH 30HE;

S - craTHYecKHi MOMEHT CIBUTAeMOH YacTH CeUeHHS OpyTTo
OTHOCUTENBHO HEUTpaNbHOU OCH;

W, ,W, - MOMEHTBI COIIPOTUBIICHUS CCUCHHUS OPYTTO OTHOCHUTEIBHO Ocei
COOTBETCTBEHHO X - X U1 ) - ).

Win - MOMEHTHI COTIPOTUBIICHHUS CCUCHHUS HETTO

W, - OTHOCUTENBEHO OCEel COOTBETCTBEHHO X - X U }-);

b - mmpuHa;

€ - OKCIICHTPUCHUTET CHIIBL;

h - BeICOTA;

h.r- pacyeTHas! BBICOTA CTCHKH;

1 - paguyc MHEPIUU CEUCHHUS,

imin - HAMMEHBIIUH paInyC WHEPITUH CCUCHUS;

ix, I, - PaOUYCHl MHEPIIUH CEYCHUSI OTHOCUTEIFHO OCEH COOTBETCTBEHHO X-
xXuy-y,;

ks -KaTeT yriioBoro miBa;

[ -mrHA, TIPOJIET, PAaCCTOSIHAC;

[, -IIMHA CTOMKHY;

l.s - pacueTHas1, YCIIOBHAS JIMHA,;

/4 - IUTMHA pacKoca;

I\, - IIMHA CBapHOTO IIBA;

I - ATTMHA TTAHETH TT0sica (PePMBI WIIA KOJIOHHBL,

I, ,I, - pacdeTHBIC IJIMHBI 3JEMEHTa 6 IUIOCKOCTAX, MEPICHIUKYIIPHBIX
OCSIM COOTBETCTBEHHO X-X U y—Y;

eA

M - OTHOCHTENBHBIH SKCIIEHTPUCHTETHI (m = W ) H
C

Mlef - IPUBECHHbIH OTHOCHTEINBHBIN SKCLeHTpUCHTET ( 11,0 = mh )
h - xooddunmenT BusHAS GOPMBI CEUEHHS;

7 - paguyc;

{ - TOJIILIMHA;

t,, - TOJIIIMHA CTE€HKH,

g, - K03(bQUIUEHT yclnoBui paGoOTHI;
&g, - K0o3QUIKEHT HA/IEKHOCTH 110 HA3HAYEHUIO;

& ,, - K03pHULUEHT HAJEKHOCTHU 110 MaTepUay;



g u- KO3(1)(1)I/IIII/I€HT HaJAC)KHOCTH B pacyertax IO BPEMCHHOMY

COIMPOTUBJICHHUIO,

/
A - rubkocts (A :—?f );
l

_ - R
- 6 = — ),
} - YCuoBHas THOKOCTE (A l\/ 7 )

j'ef - IpUBCACHHAA TruOKOCTh CTCPIKHA CKBO3HOT'O CCUCHUA,

A - YCJIOBHas MPUBCACHHAA FI/I6KOCTL CTCPIKHSA CKBO3HOI'O CCYCHUSL (
ef

_ } .
lef: ief\/f )s

: _hy R

) - ycioBHas THOKOCTD CTeHKH ( | = ;
w w E
/lx, A y - THOKOCTH DJIEMCHTa B IUIOCKOCTSIX, MEPICHAUKYISIPHBIX OCSIM
COOTBETCTBEHHO X - X U }-);

v - ko3¢ puuueHT nonepedHoi nepopmannu anromunus (Ilyaccona);
S joc -~ MECTHOE HAIPIKEHHUE,

Ser Sy - HOpPMaJIbHBIE HaMpsDKCHUS, mapajuiebHbIe 0CsIM

COOTBCTCTBCHHO X-X U y— ),

t .t - KacaTCJIbHbIC HAIIPSIKCHUS 110 OCAM COOTBETCTBCHHO X =X WJIH ) -

X’y
y;
o J y - KOOhQUUMCHTHl  MPOJOIBHOrO — M3rHOa  COOTBETCTBEHHO
OTHOCHTENBHO OCEH X - X WIIH Y - Y;
J o - KO3Q HUIHEHT yCTOHYNBOCTH MTPH BHEIIEHTPEHHOM C)KaTHU;

Jp - ko3 durment ycroituupoctu npu nzrude Ganok.

N3MEHEHUWE CHHUII 2.03.06-85 "AJIFOMUHUEBBIE
KOHCTPYKIIMHA"
[TocranoBnenue ['occtposs CCCP Ne-132 ot 08.07.88
Bgop B geiictue ¢ 01.01.89

PazpaboTunku: IMHNUNCK HM. Kyuepenko, HUNXB,
IMHWMnpomsnanuii I'occrpos CCCP

"n.9.2 CHull 2.03.06-85 "AJIIOMUHUEBBIE KOHCTPYKLIMUN",
yrBepxkaeHHoro mnocraHoeineHueM I'occtpos CCCP or 02.10.85 Ne-167,
CIeyeT U3JI0KUTh B PEIAKIIIH:

"IIporu6sl u mepeMemeHus] 3JEeMEHTOB KOHCTPYKIMH He JOJDKHBI
MIPEBBIIATH MPeaeNbHBIX, ycTaHoBIeHHBIX CHull 2.01.07-85."



