CTPOUTEJIBHBIE HOPMBI U TIPABUJIA

BETOHHBIE U KEJIE3OBETOHHBIE
KOHCTPYKIIUHN

CHulI 2.03.01-84*
TOCCTPOM CCCP

PA3PABOTAHBI HUMNXB Tocctpos CCCP (a-p TexH. Hayk, mpod. A. A.
['6030€6 — pyKOBOIUTENb TEMBI; JOKTOpa TexH. HAayK 4. C. 3azecos, FO. I1. I'viya; n-
p TexH. HayK, npod. B. A. Knesyos; xaHnuaatel TexH. HayK E. A. Yucmsaxos, P. JI.
Cepoix, H. M. Myaun n JI. K. Pyans) u HHUWnpomsganuit T'occrposs CCCP (M. K.
Huxumun — pyxoBoautens TeMsl; b. @. Bacunves).

BHECEHBI HUMXB I'occtpost CCCP.

I[NOAI'OTOBJIEHBI K YTBEPXJEHUIO VYmnpapnenuem craHIapTH3aLdd H
TeXHUUYECKHX HOpM B cTpoutenscte ['ocetpost CCCP (B. M. Ckyoxo).

CHulI 2.03.01-84* sBnsiercst nepenzaanrem CHull 2.03.01-84 ¢ usmeHeHusmu,
yTBep)xkaeHHBIMH nocTaHOBIeHUsIMU ["'occtpost CCCP ot 8 utonsa 1988 r. Ne 132 u ot
25 aBrycra 1988 r. Ne 169.

Pasnensbl, MyHKTHI, Ta0IULbI, HOPMYJIBbI, TPUIOKEHUS U IOJINUCH K PUCYHKaM, B
KOTOpBIE BHECEHBI M3MEHEHMs, OTMEUEHbl B HACTOSAIIMX CTPOMTEIBHBIX HOpMax U
MpaBWJIax 3BE3J0YKOM.

Ilpu  norv306anuy  HOPMAMUEHHIM — OOKYMEHMOM  Ccledyem — y4umoleambs
YMEEpHCcOeHHble USMEHEHUs CMPOUMETbHbIX HOPM U NPABUL U 20CYOapCMEEeHHbIX
cmandapmos, nyonuxyemvie d owcypuane ,bronnemens cmpoumenvHou mexHuxu’”,
,Coopnuke usmenenuii k cmpoumenvhvim Hopmam u npasunam” I'occmpos CCCP u
ungopmayuonnom  ykazamene  Jocyoapcmeennvie  cmanoapmol ccerr
T'occmaidadoa CCCP.

CrpouTeabHbIE HOPMBI M IIPaBUIIa CHulI 2.03.01-84*
T'occrpoit CCCP
beronHsble U XkeNe300eTOHHBIE Bzamen
KOHCTPYKIHH CHulI 11I-21-75 u CH 511-78

Hacrosinye HOpMBI pacnpoCTpaHsFOTCsl Ha MPOSKTUPOBaHNE OETOHHBIX U
KEJIe300€TOHHBIX KOHCTPYKLMH 3JaHWH W COOPY)XEHHH pa3IM4HOTO
Ha3HAYCHUs, padOTAIOIIUX NPH CHCTEMAaTHYSCKOM BO3JCHCTBHH TEMIIEPATYp
He Boime 50 °C u He Hinke munyc 70 °C.

Hopmbl ycTaHaBnuBarOT TpeOOBaHUS K MPOCKTUPOBAHHIO OCTOHHBIX H
KEJe300€TOHHBIX ~ KOHCTPYKLMH,  HW3TOTOBISIEMBIX M3 TSDKEJOTO,
MEJIKO3EPHHCTOTO, JIETKOro, S4EUCTOr0 U MOPU30BAaHHOTO OETOHOB, a TAKXKe
13 HampsATaomero 0eToHa.

ITonoxenus naHHBIX HOpM cooTBeTcTBYIOT CT COB 384-76.

TpeOoBaHUsT HACTOSIIMX HOPM HE paclpOCTPAHSIOTCS HAa OCTOHHBIE U
KeJIe300eTOHHBIE KOHCTPYKIMH THUAPOTEXHHYECKHX COOPY)KCHUH, MOCTOB,
TPAHCIIOPTHBIX TOHHEJEH, TPYO IO HACBHIISAMHU, IOKPHITHH aBTOMOOHIIBHBIX
JOPOr U  a’pOJPOMOB, apMOLIEMEHTHBbIE KOHCTPYKLHUH, a TaKxke
KOHCTPYKIIMH, U3TOTOBJsIEMbIE U3 OAaTOHOB CpesHel MI0THOCThI0 MeHee 500
u cBbime 2500 Kr/M’, GETOHONMONTMMEPOB ¥ TOINMEPOETOHOB, GETOHOB Ha
W3BECTKOBBIX, IUVIAKOBBIX M CMEIIAHHBIX BSDKYIINX (KpOMe IPUMEHEHHUS HX B
AYCUCTOM 6eTOHe), Ha TUIICOBOM U CHEHHUAJIIBHBIX BsIXKYIINX, 6CTOHOB Ha




CIICHHAJIBHBIX W OPraHU4YC€CKUX 3allOJTHUTCIIAX, 6eTOHa prHHOHOpHCTOﬁ
CTPYKTYPBI.

IIpn mpoekTHpoBaHWM OETOHHBIX M JKEIE300ETOHHBIX KOHCTPYKIHH,
MpeaHa3sHauYeHHBIX U1 PabOThl B OCOOBIX YCIOBHSX SKCIUTyaTaruu (MpH
CEHCMHUYECKUX BO3JCHCTBUAX, B CpEIE€ C AarpeCCUBHOM  CTEIEHBIO
BO3/ICHCTBUSI Ha OETOHHBIE U JKelIe300€TOHHBIE KOHCTPYKIMH, B YCIOBHSX
TIOBBIIEHHON BJIQ)KHOCTH U T. I1.), JOJDKHBI COOMIONATHCS JOMOIHUTEIbHBIC
TpeOoBaHuUs, NPENbIBISEMbIE K TAKMM KOHCTPYKIHSAM COOTBETCTBYIOIIMMU
HOpPMAaTUBHBIMH JOKYMCHTaAMMU.

[lo moka3zarensiM IpPOYHOCTH OETOHAa MPHHATHI KJIAcChl OeTOHAa B
cootercTBum ¢ CT COB 1406-78.

OcHOBHBIE OyKBEHHBIE OOO3HAYEHUS, MPUHITHIE B HACTOSIINX HOPMax
coryacHo CT COB 1565—79, nmpuBeneHs! B CIPAaBOYHOM MPHIIOKEHHUH S .

* Tlepensnanue ¢ n3MeHeHUsIMH Ha | stHBaps 1989 r.

1. OBIIIUE YKA3AHUS
OCHOBHBIE ITOJIOKEHUSA

1.1. beronnsle u xene300eToHHBIE KOHCTpyKIwH, cormacio CT COB
1406-78, nmomkHBl OBITH OOECHEeYEeHbl C TpeOdyeMoil HaJeKHOCThIO OT
BO3HMKHOBEHUS BCEX BHJIOB IPEICIBbHBIX COCTOSIHUH pPacdeToM, BHIOOpOM
MaTepHaloB, Ha3HAYEHHEM pa3MepPOB M KOHCTPYHPOBAaHHEM.

1.2. Boi0Op KOHCTPYKTHBHBIX PELICHUI JOIDKEH NPOU3BOIUTHCS MCXOS
U3 TEXHMKO-)KOHOMUYECKOW IIeJIeCO0Opa3sHOCTH WX IPHMEHEHHS B
KOHKPETHBIX YCIOBHAX CTPOUTENHCTBA C yUETOM MAKCHMAJIBHOTO CHIDKCHHUS
MaTEepPHANIOEMKOCTH,  3HEPrOEMKOCTH, TPYyJOEMKOCTH W  CTOMMOCTH
CTPOUTENHCTBA, JOCTUTAEMOT'0 ITyTEM:

npuMeHeHns 3 (HEKTUBHBIX CTPOUTEIBHBIX MATEPHAIOB U KOHCTPYKIIHIA;

CHIDKEHUSI Beca KOHCTPYKIIHIL;

Haubonee TIOJHOTO HCIOJIB30BAHUS (DU3MKO-MEXAaHHYECKHX CBOMCTB
MaTepHaJIOB;

MCIIOJIb30BaHHS MECTHBIX CTPOUTEIILHBIX MaTepUalIOB;

cobmoieHnss TpeOOBaHWH MO 3KOHOMHOMY PacXOJOBaHUIO OCHOBHBIX
CTPOUTEIBHBIX MaTEPUAJIOB.

1.3. ITpu npoeKTHPOBAHUU 30aHUN U COOPYKEHUH JOIKHBI IPUHUMATHCA
KOHCTPYKTHBHBIE CXEMBI, 00ECHEeUYMBAIOIINE HEOOXOIUMYIO IPOYHOCTD,
YCTOWYMBOCTh W TPOCTPAHCTBEHHYIO  HEHU3MEHAEMOCTh 3[JaHUH U
COOPYKCHUH B LIEJIOM, a TaK)Ke OTIEJIbHBIX KOHCTPYKIMH Ha BCEX CTaJIUsIX
BO3BEJICHHS M IKCILTyaTaluy.

1.4. DmemeHTHI COOPHBIX KOHCTPYKIMH JOJDKHBI OTBEYaTh YCIOBHAM

MEXaHU3HUPOBAHHOI'O U3IrOTOBJICHUS Ha CIICLAJIM3UPOBAHHBIX
NPEANPUATHUSX.
YTBepKIEHBI Cpok
BHeceHb! TIOCTAHOBJICHUEM BBEJICHUS
HWXbB T'ocerpos CCCP B JeiicTBUE
T'ocerpos CCCP ot 20 aBrycra 1984 r. Ne 136 1 sauBapst 1986 1.

I[Ipu  BBIOOpE  27€MEHTOB  COOPHBIX  KOHCTPYKIMH  JIOJDKHBI
MIPEAyCMaTPUBATECSI TPEUMYLIECTBEHHO TPEIBAPUTENILHO HANpPsUKCHHBIC
KOHCTPYKIIMM U3 BBICOKO-TIPOYHBIX OETOHOB M apMarypbl, a TaKxke
KOHCTPYKLIMH M3 JIETKOTO U STYEHCTOr0 OETOHOB TaM, I'/ie X NMPUMEHEHHE He
OrpaHUYMBaeTCsl TPEOOBAHUAMH IPYTHUX HOPMATUBHBIX JTOKYMEHTOB.



[enecoobpa3Ho  yKPYNHATH  3JEMEHTHI  COOPHBIX  KOHCTPYKIIUH,
HACKOJIbKO 3TO IO3BOJIIOT IPY30MOJBEMHOCTh MOHTa)XKHBIX MEXaHHU3MOB,
YCIIOBHSI H3TOTOBIIEHHS U TPAHCIIOPTUPOBAHHUS.

1.5. [nd MOHONMUTHBIX KOHCTPYKLHUI CleAyeT mpeaycMaTpUBaTh
YHU(GHULINPOBAHHBIE pa3Mepbl, MO3BOJIIOIINE TPUMEHATh HHBEHTApHYIO
ornary0Ky, a TaKKe yKpyIHEHHBIE TPOCTPAHCTBEHHbBIE apMaTypHBIE KapKaCHI.

1.6. B cOOpHBIX KOHCTPYKIMSIX 0CO00€ BHUMAaHUE JIOJKHO OBITh
00palleHo Ha IPOYHOCTH U IOJITOBEYHOCTh COSIMHEHHH.

KoHcTpykunu y31m0B B COSTUHEHHH JIEMEHTOB JOJDKHBI 00E€CIIeUnBaTh C
MIOMOIIBIO PA3JIMYHBIX KOHCTPYKTHUBHBIX M TEXHOJNOTMYECKHX MEPONPUATHH
HaJIeXKHYIO0 Nepefiavy yCHIUil, MPOYHOCTh CAMHX JJIEMEHTOB B 30HE CTHIKA, a
TaK)Ke CBS3b JIONOJIHUTEIBFHO YJIOKEHHOTO OETOHa B CTBIKE C OETOHOM
KOHCTPYKIIHH.

1.7. beTOHHBIE 2JIEMEHTH! IPUMEHSIOTCSA:

a) TPEHMYIIECTBEHHO B KOHCTPYKIMAX, paOOTalOIMX Ha CXaTHE IpHU
MaJbIX SKCHEHTPUCUTETAX MPOAOIBHON CHIIbI, HE MPEBBIIAIOIINAX 3HAYCHUH,
yKa3aHHBIX B 1I. 3.3;

6) B OTHENBHBIX CIy4yasX B KOHCTPYKLHUSAX, paOOTAIONIMX Ha CXKATHE C
OOJIBIIMMH SKCIEHTPUCHTETaMH, a TaKXXe B HM3rH0AeMbIX KOHCTPYKIHUSX,
KOIJla X pa3pylleHHe He MPEICTaBIseT HEMOCPEACTBEHHONW OMACHOCTH JUIs
KHU3HU JIIOIeHl M COXPaHHOCTH O0OpyNOBaHMA (SJIEMEHTHI, JEXkallue Ha
CIUIONTHOM OCHOBaHHUH, U JIp.).

[Tpumeuanne. KOHCTpYKUHMH paccMaTpUBAIOTCS Kak OETOHHBIE, €CIH HX
MIPOYHOCTH B CTAUU IKCILTyaTallul o0ecriednBaeTcs OJHUM OETOHOM.

1.8. PacueTHas 3uMHAsA TemIeparypa Hapy>KHOI'O BO3AyXa NMPUHHUMAeTCs
KaK CpejHssl TemIlepaTypa BO3Iyxa HauOoJiee XOJOIHOW ISTHUIHEBKH B
3aBHCHMOCTH OT paifoHa crpoutensctBa cormacHo CHull 2.01.01-82.
PacyerHble TEXHOIOTHYECKHE TEMIIEPATYypPhl YCTAaHABIMBAIOTCS 33 aHUEM Ha
NPOEKTUPOBAHUE.

BrnakHOCTB BO3yXa OKpY’KaloIleH Cpenbl Onpenensercs Kak CpemHss
OTHOCHUTENBHAs BIAXXHOCTh HAPY)KHOTO BO3IyXa HanOoJjiee jKapKoro Mecsia
B 3aBHCHMOCTH OT paifoHa ctpouTenscTBa coriaacHo CHull 2.01.01-82 nmm
KaK OTHOCHUTCIIbHaA BJIAXKHOCTh BHYTPECHHETO BO3aYyXa HOMeU_leHI/lﬁ
OTaIIMBAEMbIX 37IaHUMH.

1.9. B HacTosAmmx HOpMax MPHUHATH OYKBEHHBIE 0003HAYEHHUSI OCHOBHBIX
BCJIMYMH, MOJJICKAINUX IMPUMECHCHUIO MPU MNPOCKTUPOBAHUN CTPOUTEIIBHBIX
KOHCTPYKIIMH, a TaKKe MHICKCHI K OyKBEHHBIM 00O3HAauYeHUSIM,
ycranosneHasie CT COB 1565—79.

OCHOBHBIE PACYETHBIE TPEBOBAHUA

1.10. bBeromHele ©  KeNE300CTOHHBIE  KOHCTPYKIUU  JOJKHBI
YIOBIETBOPATH TpeOOBaHMSAM pacyera IO HECYIIed CIIOCOOHOCTH
(npenenbHbIE COCTOSHUS TIEPBO TPYIIIBI) U 110 TIPUTOJHOCTH K HOPMaJIbHOU
9KCIUTyaTaluH (TpeeIbHbIe COCTOSIHUSI BTOPOH TPYIIIIBI).

a) Pacuem no npedenvHbiM cOCMOAHUAM NepeoU epynnvl JTOIDKEH
obecreunBaTh KOHCTPYKIUHU OT:

XPYIKOro, BS3KOTO MM HHOTO XapakTepa paspylleHus (pacueT Io
MIPOYHOCTH C Y4E€TOM B HEOOXOJMMBIX CIIy4asX Mporuda KOHCTPYKIMH Hepet
paspylicHueM);

HOTEepH YCTOMYMBOCTH (POPMBI KOHCTPYKIHMHU (pacyeT Ha yCTOHYMBOCTD
TOHKOCTEHHBIX KOHCTPYKUMH W T. N.) WJIM €€ MOJOoKeHHs (pacueT Ha



OIIPOKUIBIBAaHHE U CKOJIb)XEHHE MOANOPHBIX CTEH; pacyeT Ha BCIUIBIBAHHE
3aryyOJICHHBIX WIIM TOJI3EMHBIX pE3epBYapoB, HACOCHBIX CTAHIUM U T. I1.);

YCTaJIOCTHOTO pa3pylIeHHst (pacueT Ha BBIHOCIMBOCTh KOHCTPYKIHH,
HaXOJSIIUXCS O BO3JEHCTBUEM MHOTOKPATHO IOBTOPSIOIIEHCA Harpy3ku
— TOJBW)KHOW WM ITyJIbCUPYIOIIEH: MOJKPAHOBBIX 0aJloK, LINay, paMHBIX
(yHIaMEHTOB M NEPEKPBITHH 110JI HEKOTOPBIE HEYPAaBHOBEIICHHbBIE MAIIMHBI
HT.IL);

paspylLICHUs] MOJ COBMECTHBIM BO3ACHCTBHEM CHIOBBIX (AKTOpOB WU
HEeOJIaronpuATHBIX BIMSHUN BHEIIHEW cpenbl  (MEepUOJUYEcKOro  Win
MIOCTOSIHHOTO BO3JIEMCTBUSL arpecCUBHOM Cpenbl, ACUCTBHS MONEPEMEHHOIO
3aMOpaKMBAHUS U OTTAUBAHUS, BO3JICHCTBHS MOXKapa  T. II.).

6) Pacuem no npedenvHbIM COCMOAHUAM 6MOPOL epynnsl IOIDKEH
obecrieunBaTh KOHCTPYKIMHU OT:

00pa3zoBaHusl TPEUIMH, a TAK)KE UX YPE3MEPHOT'O WM MPOJIOKUTEIEHOTO
packpeiTHs (ecnM IO YCJIIOBHSAM  3KCIUTyaTalMd  oOpa3oBaHHE WM
MIPOIOIDKUTEIBHOE PACKPBITHE TPEIIMH HEJIOITYCTHMO);

Ype3MEpHBIX IMepeMelleHni (IporudoB, yriIoB Iepekoca U IOBOPOTa,
KoJeOaHui).

1.11. Pacger mo mpenenbHBIM COCTOSIHHAM KOHCTPYKIHMH B IEJIOM, a
TaKXe OTACIBHBIX €€ 3JIEMEHTOB JOJDKEH, KaK MPaBUJIO, TPOU3BOAUTECS IS
BCEX CTaAWH — W3TOTOBIICHMS, TPAHCIIOPTHPOBAHMS, BO3BEACHHUS U
9KCIUTyaTalllH, MIPU 3TOM pacUETHBIC CXEMBbl JOJDKHBI OTBEYATh MPUHSTHIM
KOHCTPYKTHBHBIM PEIICHUSIM.

Pacuer 1o packpbITHIO TpemMH U 1O JedopManusM IOIyCKaeTcs He
MIPOM3BOANTh, €CIM Ha OCHOBAHUM OIBITHOM NPOBEPKH WM NPAKTHKU
TIPUMEHEHHS KEJIe300€TOHHBIX KOHCTPYKIUI YCTAHOBJIEHO, YTO PAacKpbITHE
B HUX TpPCIIMH HE IIPEBBIIIACT JOMYCTUMBIX 3HAUYCHUH M IKECTKOCTh
KOHCTPYKLIUH B CTQJANHU 3KCITyaTalluy JOCTaTOYHA.

1.12*. 3ra4ueHns HAaTPY30K U BO3ACUCTBHUH, KOX(PPHUINECHTOB HAICKHOCTH
T0 Harpys3ke, K03(UINCHTOB COYETaHUH, a TAKXKE MOAPa3/IeIeHHE Harpy30K
Ha TOCTOSHHBIE UM BPEMEHHbBIC JOJDKHBI NMPUHUMAThCS B COOTBETCTBHH C
tpeboBannsmu CHull 2.01.07-85.

3HayeHUs HArpy30K HEOOXOOMMO YMHOXUTh Ha KO3()PHUIHUEHTHI
HaJIe)KHOCTH 10 Ha3HA4YCHUIO, NPHUHUMaeMble coriacHo ,lIpaBumam yuera
CTENIEHN OTBETCTBEHHOCTH 3laHHH W COOPYXKEHWIl TPH NPOEKTHPOBAHHU
KkoHCTpykuuit", yrBepxaeHHsM 'occtpoem CCCP.

Harpyskn, yuuThiBaeMble HpH pacdera MO MPENeNbHBIM COCTOSHHAM
BTOPOH TIpynmbl (IKCIUTyaTallMOHHBIE), CIEIyeT MpPUHUMAaTh COTJIACHO
ykazauusM mm. 1.16 u 1.20. Ilpu 3TOM K ATUTETBHBIM Harpy3kaM OTHOCHTCS
TaK)Ke YacTh ITOJIHOTO 3HAYCHUSI KPATKOBPEMEHHBIX HArpy30K, OrOBOPEHHBIX
B CHull 2.01.07-85, a BBOOMMYIO B pacdyeT KPaTKOBPEMEHHYIO HArpy3Ky
clleflyeT MPHUHUMATh YMEHBIIECHHON Ha BEIWYMHY, YITCHHYIO B JUTUTEIbHON
Harpy3ke. Koaddumuentsl coueTaHudi U KOI(DPUIMEHTB CHIKCHUS
Harpy30K OTHOCSITCS K TTOJTHOMY 3HaYECHHUIO KPaTKOBPEMEHHBIX Harpy3oK.

Jns  He 3amMIIeHHBIX OT COJHEYHOM pajuanuy  KOHCTPYKIHH,
MpeTHa3HauYeHHBIX U pabOoThl B KIIMMAaTHIECKOM moapaiione IVA cormacHo
CHull 2.01.01-82, mpu pacdere AODKHBI YYUTHIBATBCA TEeMIIEpaTypHBIE
KIIMMaTH4YEeCKUE BO3AECHCTBUSI.

st GETOHHBIX M JKeNe300€TOHHBIX KOHCTPYKLHUH JOJDKHA OBITH TaKkKe
obecrieyeHa WX OTHECTOMKOCTh B COOTBETCTBHH C TpeboBammsamu CHull
2.01.02-85.

1.13. TIpu pacuere P1MeMEHTOB COOPHBIX KOHCTPYKIUH Ha BO3JICHCTBHE
ycunuii, BO3HUKAIOMINX MPH UX MOJbEME, TPAaHCIIOPTUPOBAHUN U MOHTAXE,
Harpy3Ky OT Beca »3JCMEHTa CJEeIyeT BBOOUTH C KO3(DDHUIMEHTOM
JUHAMHYHOCTH, PABHBIM:



MIPYA TPAHCTIOPTUPOBAHUH ........... 1,60
, TIOJBEME U MOHTaXE

Jns  yka3aHHBIX ~ KO3()(DUIMEHTOB  JUHAMHYHOCTH  JIOITyCKAaeTCs
IIpUHUMaTh OOJie€ HU3KUE 3HAYCHUS, OOOCHOBAHHBIE B YCTaHOBICHHOM
nopsiike, Ho He Huxe 1,25.

1.14. COOpHO-MOHONMTHBIE KOHCTPYKIMH, a TaKKe€ MOHOJHUTHEIC
KOHCTPYKIIMM C HeCylleil apMaTypol IOJDKHBI pPAaCCUUTHIBATECS O
NPOYHOCTH, OOPA30BAHUIO W PACKPBITHIO TPELIMH M 1O JedopManusm s
CJICTYIOIMX BYX CTaJui paO0Thl KOHCTPYKIIUHA:

a) 10 TpHOOpeTeHUsT OSTOHOM, YIIOKEHHBIM Ha MECTE HCIIONb30BaHUS
KOHCTPYKIINH, 33JJaHHOI TPOYHOCTH — HA BO3JEHCTBHE BECa 3TOro OETOHA U
Jpyrux Harpy3oK, JCHCTBYIOIIMX Ha JAaHHOM OJTale BO3BEIACHUS

KOHCTPYKIINH;
6) mocne mpruoOpeTeHnss OETOHOM, YIIOKEHHBIM Ha MECTa MCIIOIb30BaHUS
KOHCTPYKLIMY, 33JaHHOM INPOYHOCTM — HAa HArpy3KH, IEHCTBYHOIUE Ha

JTAaHHOM 3Tarie BO3BEACHHS U MPH SKCILTyaTalluy KOHCTPYKIIHH.
1.15. VYcwims B CTaTW4eCKH HEONPEIENUMBIX JKeJIe300eTOHHBIX
KOHCTPYKIMAX OT HAarpy30K M BBIHY)KJCHHBIX NEpPEMELICHHUU (BCIEICTBHE
W3MEHEHHs TEeMIIepaTyphbl, BIXHOCTH OETOHA, CMEIIEHHs OINop U T. I.), a
TAKXK€ yCWIIUSI B CTATHYECKH ONPEICIUMBIX KOHCTPYKIMAX MPU pacueTe ux
1o 1e)OpMUPOBAHHON CXEME CIEAYEeT, KaK MPABUIIO, ONPEAEIATh C YIETOM
Heynpyrux aedopmanuii 6eToHa ¥ apMaTypbl U HAJTMYHS TPELLHH.

Jns KOHCTpYKIMH, METOJMKa pacueTa KOTOPBIX C YYEeTOM HEYNpyTHx
CBOHMCTB jkeJIe300€TOHa He pa3paboTaHa, a TakXke JUIS IPOMEKYTOUHBIX
CTagMii pacueTa C Y4YeTOM HEYNPYIMX CBOMCTB JK€le300€TOHA yCWIus B
CTaTUYCCKU HEOIMPCACIIMMBIX KOHCTPYKHHAX HAOIMYCKACTCA ONpECACIATL B
TIPEATIONIOXKEHUH UX JIMHEHHOH yIIpyroCTH.

1.16. K TpemuHOCTOWKOCTH KOHCTPYKIMH (WJIM WX  dYacTeil)
NPCABABIIAIOTCA Tpe6OBaHI/I§I COOTBETCTBYIOIIUX KaTeFOpI/Iﬁ B 3aBUCHUMOCTHU
OT YCIJIOBHH, B KOTOPBIX OHHU pabOTAIOT, M OT BHJa IPUMEHIEMOI apMaTyphbl:

a) /-1 kamezopusi — HE IOIyCKaeTcs 00pa30BaHNE TPEINH;

06) 2-1 Kkamecopus — [IOIyCKaeTCsd OTPaHWYCHHOE TI0 IIHpPUHE
HETPOJIOJDKUATEIILHOE PACKPBITUE TPEUIUH ] IPU YCIOBUU 00CCIICUCHUS MX
MOCIIEAYIOIIETO HA/IS)KHOTO 3aKPBITHS (3aKaThs);

B) 3-1 Kamezcopusi — JIONyCKAaeTCSd OTPAaHMYCHHOE MO MIMPHHE
HETPOAOIIKHUTENBHOE d¢yei U TIPOJOIKUTENBHOE A,y PACKPBITHE TPEILHH.

HOZL HCOPOAOJDKUTCIBHBIM  PACKPBITUEM TPCUHIMH TTOHHUMACTCA HUX
pacKpbITHE MpPU COBMECTHOM JEHCTBUM TIOCTOSIHHBIX, JUIMTENBHBIX H
KpPaTKOBPEMEHHBIX HAarpy3oK, a IM0J NPOJOIDKUTEIBHBIM — TOJBKO
MIOCTOSHHBIX Y AJUTENIBHBIX HArPy30K.

Kareropuun T1peOoBaHMH K  TPEIIMHOCTOMKOCTH  IKEJIe300€TOHHBIX
KOHCTPYKIIMH, a TakXe 3HAueHMs IpeNeNIbHO JOMyCTUMOM IIMPHUHBI
PAacKpBITHS TPEIIMH B YCIOBUSX HEArpeCCHBHOM CpPEAbl NMPHUBEACHBI: JUIA
OTpaHUYEHUS MIPOHUIIAEMOCTH KOHCTPYKIMH — B Tabm. 1, mig obecrieueHus
COXPaHHOCTH apMaTypbl — B Ta0J. 2%,

OKCIUTyaTallMOHHBIE ~ HArpy3KH,  Y4YUTBIBa€Mble  TIIpU  pacdere
XKeJIe300€TOHHBIX KOHCTPYKIMH MO 0Opa3oBaHMIO TPEUIMH, X PAaCKPBITHIO
WJIN 3aKPBITHIO, JOJKHBI IPUHUMATHCS COTJIACHO TalI. 3 .

Ecau B KOHCTPYKIUAX WKW HUX YacCTiaX, K TpeLL[HHOCTOﬁKOCTH KOTOPBIX
TIPEABSBISIIOTCS TpeOoBaHus 2-1 n 3-# KaTteropuii, TpeuHbl He 00pas3yroTcs
IIPA COOTBETCTBYIOIIMX HArpy3Kax, yKa3aHHbIX B TaOn. 3, WX pacdeT Mo
HETPOAOIKUTEIBHOMY PACKPBITHIO M TI0 3aKPBITHIO TpemmH (Ias 2-i



KaTeFOpI/II/l) UIIn 10 HCIPOAOJIKUTCIbHOMY u MMPOAOJIKUTCIIBHOMY
PacKpBITHIO TpeIuH (Juis 3-i KaTeropun) He MTPOU3BOANUTCSL.

YkazaHHbIE KaTeropuu TpeOoBaHUH K TPELIMHOCTOUKOCTH
KEJIe300€TOHHBIX KOHCTPYKLHUM OTHOCATCA K TpPEIIMHAM, HOPMAlbHbIM WU
HaKJIOHHBIM K NPOJI0IBHOI OCH 3JIeMEeHTa.

Ta6muma 1
Kareropus TpeboBanmii k

YcnoBust paboThl TPEIUHOCTONKOCTH JKee310€ TOHHBIX
KOHCTPYKLIHH KOHCTPYKLMI U MPEAETBHO

JIOITyCTUMAS] INUPUHA dpyel U Aerel
PaCKPBITUS TPEIIUH, MM,
obecreunBarone orpaHnICHIe
[IPOHULIAEMOCTH KOHCTPYKLIUH

1. DieMeHThl, BOCHPHUHHUMAIOLIUE
JABJIICHUE JKUAKOCTEH W Ta30B IPH

CEYCHUU: 1-st Kateropus'
MOJHOCTBIO PAaCTSIHYTOM

YaCTUYHO CXKATOM 3-4 kaTeropus;
Aerel = 073a
Aere2 = 092

2. DIeMeHTHl, BOCHPHUHHUMAIOIIUE 3-4 Kareropus;
JIaBJICHUE CBIITy4UX TeJl dere1 = 0,35
Aere2 :052

! KOHCprKHI/H/I JOJIKHBI NPEUMYIIECTBEHHO BBITIOJTHATHECA NpeABApUTEIIBHO

HanpsHKeHHBIMH. [Ipy crieruasbHOM 000CHOBaHHMH JOITYCKA€TCsl BBINOIHUTH 3TH KOHCTPYKIHH
6e3 HpeIBapUTEeIbHOTO HAIPSDKEHUS, B 9TOM CIydae MX TPEIIHHOCTOMKOCTH HPEIbSBIIOTCS
TpeOoBaHUs 3-1 KaTerOpHH.

Bo wu3bexaHne pacKpbITHsS HPOJOJIBHBIX TPEIIMH CIEAyeT NPHUHUMATh
KOHCTPYKTHBHBIE Mephl (YCTaHAaBIMBATH COOTBETCTBYIOLIYIO ITONEPEYHYIO
apMmarypy), a Ui IpeABapUTEIbHO HAIPSKEHHBIX JIEMEHTOB, KPOME TOTO,
OrpaHMYMBaTh 3HAUCHHS CKMMAIOIIUX HAIpsSHKEHHMH B OETOHE B CTaiuu
IpeaABapuTeNbHOTO 00kaTHs (cM. 1. 1.29).

1.17. Ha KoHIIEBBIX yYacTKax IpPeIBapUTEIBHO HANPSKCHHBIX 3JIEMEHTOB
C apMaTypoii 6e3 aHKepOB B Ipejiesiax JIMHBI 30HBI NIepe/laudl HalpsuKeHUN
(em. m. 2.29) He gomyckaercss oOpa3oBaHHE TPEIIMH NPH JEHCTBUU
MIOCTOSHHBIX, IUTUTENBHBIX M KPaTKOBPEMEHHBIX Harpy3oK, BBOAMMBIX B
pacuere ko3 durmentom v, = 1,0.

[Ipu 3TOM mpenBapuTesbHBIE HANPSHKEHUS B apMaType 10 JUTMHE 30HBI
nepeiavy HalpsHKEHUH TPUHUMAIOTCS IMHEHHO BO3PACTAIONIMMH OT HYJISI 10
MaKCHMAaJIbHBIX PACUETHBIX BEINYMH.

YxazaHHoe TpeOOBaHHE JIOMYCKAETCsl HE YUUTHIBATH VISl YACTU CEUEHHMS,
PAacIioNOKEHHOH 10 €ro BBICOTE OT YpPOBHS LIEHTPa TSHKECTH NMPUBEICHHOTO
CEUYCHHUS O PACTAHYTOH OT JEHCTBHSI yCHIIUS HPEABAPUTEIHHOTO O0KaTHs
TpaHH, €CJIU B 3TOH 4aCTH OTCYTCTBYET Hampsiraemasi apMarypa 6e3 aHKepoOB.

1.18. B cnyuae, ecinu a cxaToil Ipy 3KCIITyaTaLlMOHHBIX Harpys3Kkax 30HE
MIPEABAPUTENFHO HAMPSDKEHHBIX 3JIEMEHTOB, COTJIACHO PACdeTy, B CTaIusX
W3TOTOBJICHUS, TPAHCIIOPTHPOBAHUS M BO3BEIACHUS OOpPa3yrOTCSl TPEILUHBI,
HOpPMaJIbHblE K TPOJOJIBHOW OCH. CJEIyeT Y4YUTHIBaTh CHW)KEHHE
TPEMIMHOCTOMKOCTH pacTSHYTOH MNpU SKCIUTyaTallid 30HBI JJIEMEHTOB, a



TaK)K€ YBEJIMUYEHHUE WX KPUBU3HBL. [l 3JEMEHTOB, PacCUUTHIBAEMBIX Ha
BO3JICHICTBHE MHOTOKPATHO TIOBTOPSIOMICHCS HATPY3KH, 00pa30BaHUE TaKUX
TPEIINH HE TOIYCKAeTCs.



VYcnoBus 3KcILTyaTaluu
KOHCTPYKLIUH

Kateropus TpeGoBaHMi K TPEIIMHOCTOHKOCTH K€1€300€TOHHBIX KOHCTPYKIMH M IPEIEIbHO 0Ty CTUMAs
IMIAPUHA depet U Aeren, MM, PACKPBITHS TPEIINH, 00ECIIEUNBAOLINE COXPAHHOCTD apMaTyphbl

CTEP>KHEBOH KJIaCCOB
A-1, A-11, A-111, A-IIIB u A-IV;
[IPOTIOJIOYHOM KJIaCCOB
B-Iu Bp-I

CTep>KHEeBOH KiaccoB A-V u AVI;
MIPOBOJIOYHON KIACCOB
B-II, Bp-II, K-7 u K-19
MIpH THaMeTpe MPOBOJIOKH 3,5 MM U OoJiee

IIPOBOJIOYHOM KJIACCOB
B-II, Bp-1I u K-7
IIPY TUaMEeTpe MPOBOJIOKH 3 MM H
MEHee, cTepaKHeBOM kiacca AT-VII

1. B 3akpbITOM NOMEUICHUH

3-1 xaTeropus;
Aerel = 0:47
Aere2 = 093

3-4 kaTeropus;
Aerel = 0:37
Aere2 = 092

3-1 xaTeropus;
Aepel = 0525
Aere2 = Oal

2. Ha oTkpeiTOM BO3IyXe, a TaKXke B
TpyHTa BEIIIE WJIA HIDKE  ypPOBHA
TPYHTOBBIX BOJ

3-1 xaTeropus;
Aerel = 0:47
Aere2 = 093

3-4 kaTeropus;
Aerel = 0:27
Aere2 = 091

2-s KaTeropus;
Aerel = 0,2

3. B rpyHra mpu nepeMeHHOM YpOBHE
TPYHTOBBIX BOJ

3-1 xaTeropus;
Aerel = 0:37
Aere2 = 092

2-4 KaTeropus;
Aerel = 032

2-5 KaTeropus;
Aerel = Oal

[Mpumeuanus: 1. O603HAUEHHS KIaCCOB apMaTypbl — B COOTBETCTBHH C II. 2.24a.
2. B xaHartax mozpa3syMeBaeTcs IPOBOJIOKA HAPYIKHOTO CJIOS.

3. Jlns KOHCTPYKIMH CO CTEPXKHEBOH apMaTypoil kiacca A-V, SKCIUTyaTHPYyeMBIX B 3aKpPBHITOM IOMEIIECHHH WM Ha OTKPHITOM BO3AyXE, MPH HATWYUH OIBITA MPOSKTUPOBAHMS M JKCIUTYyaTAI[MH TaKUX
KOHCTPYKIHH 3HAYCHHUS d,ye| U A,yep JOMyCKACTCS yBeMHMUMBaTh Ha 0,1 MM 10 OTHONIEHHIO K IPHUBEICHHBIM B HACTOAMIEH Tabuume.

Tabuma 2*




1.19. [ns  >xene300€TOHHBIX  CIa00apPMUPOBAHHBIX  AJIEMEHTOB,
XapaKTepU3yeMbIX TEM, YTO WX HECyIlas CIOCOOHOCTh HCYEPIIBIBACTCS
OTHOBPEMEHHO ¢ 00pa30BaHNEM TpEIIWH B OETOHE PacTAHYTOH 30HHI ( CM. II.
4.9), mwiomane ce4eHus MPOJOIBHON PacTSHYTOH apMarypsl JIOJDKHA OBITh
yBEJIMYEHA 10 CPaBHEHHUIO C TpeOyeMOi U3 pacyeTa 1o IPOYHOCTH Ha MEHee
yeM Ha 15 %.

1.20%. TIporu0Obl ¥ nepeMelieH sl IEMEHTOB KOHCTPYKIMH Ha JOJIKHBI
MIPEBBIIIATh NPEeNENbHbIX, ycTaHoBIeHHbIX CHull 2.01.07-85.

1.21. Tlpu pacyere 1O MNPOYHOCTH OETOHHBIX M IKEJIE300ETOHHBIX
JJEMEHTOB Ha JIEHCTBUE CHKHUMAWOLIEH IPOAOIBHOM CHJIBL  JIOJKEH
MIPUHUMATHCSl BO BHUMAHHE CIIyYaiHbIH SKCIEHTPUCUTET €,, 00yCIIOBICHHBIN
HE YYTEHHBIMH B pacdere (akTopaMu. DKCIEHTPUCHUTET e, B TOOOM ciydae
npuHUMaeTcsi He MeHee 1/600 JUIMHBI SJIEeMEeHTa UM PaCCTOSHUSI MEXKILy ero
CCUCHUSIMH, 3aKPEIUICHHBIMHU OT cMeleHus, u 1/30 BbicOThI ceyenus. Kpome
TOTO, IJISi KOHCTPYKLHMH, 00pa3yeMbIX W3 COOPHBIX 3JIEMEHTOB, CIIEAYET
YUHUTBHIBATh BO3MOXXHOE B3aMMHOE CMEILICHUE JIEMEHTOB, 3aBHUCSILEE OT BUAA
KOHCTpPYKIIMH, CIOCO0a MOHTaXa | T. II.

Jist DeMEHTOB CTAaTHUYECKH HEONpEACIMMbBIX KOHCTPYKIMH 3HaueHHe
9KCIIEHTPHCUTETA TPOAOJIEHONH CHIIBI OTHOCHUTEIBHO LEHTpPAa TSDKECTH
NIPUBEICHHOTO CEYECHUS! €; NPUHUMACTCS pPABHBIM OSKCICHTPUCHTETY,
MOJY4YEHHOMY W3 CTaTHYECKOrO pacueTa KOHCTPYKIMH, HO HE MEHee e, B
JJIEMEHTAaX CTAaTHYECKHU OIPEETUMbIX KOHCTPYKIHMI O3KCLUEHTPUCHTET €
HaxoOUTCS Kak CyMMa OKCIEHTPHCHTETOB — OINpPENENseMOro U3
CTaTHYECKOTO pacyeTa KOHCTPYKIUH U CIIy4aiHOTO.

1.22. PaccrosHuss MeXIy TEMIEpPAaTypHO-yCaAOYHbIMM IIBaMHM, Kak
TIPaBUIIO, OJDKHBI YCTAHABIMBATHCS PACIETOM.

JONOJIHUTEJIBHBIE TPEBOBAHUA
K IPOEKTUPOBAHUIO
MIPEJIBAPUTEJIbHO HAIIPSI)KEHHBIX KOHCTPYKIIUIA

1.23. [IpenBapuTenbHblE HAPSKEHUS Gy, @ TAKXKE G gy, COOTBETCTBEHHO
a HampsATaeMmoil apmarype S 1 S’ ciemyeT Ha3HA4aTh C YUYETOM JIOITYCTHMBIX
OTKJIOHCHUH p 3HAUEHMs NPEIBAPUTEIBHOIO HAMPSIKEHUS] TaKUM 00pa3oM,
4TOOBI ISl CTEP’KHEBOM U ITPOBOJIOYHON apMaTyphl BBINOIHSUINCH YCIIOBHSI:

pr + p < Rs,ser; Gsp - p 2 0’3 Rs,ser ‘ (1)

3HaueHHe p TPU MEXaHHYECKOM CIIOCO0Ee HATSIKEHUS apMaTypbl
npunumaercs  pasHeiM - 0,05 oGy, a IpH  JNEKTPOTEPMUYECKOM H
JJIEKTPOTEPMOMEXaHHYECKOM CIIoco0ax ompenensercs mo Gpopmyiie

360
p=30+T, (2)

rae p —B Mlla;

| — UIMHA HATATHBAEMOTO CTEPXKHS (PACCTOSHHE MEXIy HapyKHBIMHU
TpaHsAMH YIIOPOB), M.

le/I ABTOMATU3UPOBAHHOM HATSHXKCHUH apMaTypbl 3HAYCHUEC YUCIUTEIIA
360 B popmyie (2) 3amensercs Ha 90.

1.24. 3HaueHWs HANPHKEHUHA Gy U G ooy COOTBETCTBEHHO B
HampsiraeMoil apmMarype S 1 S’, KOHTPOJIUPYEMbIE 110 OKOHUAHUHU HATSHKCHUS



Ha YHOpBI, NPUHUMAIOTCS PABHBIMH Gy, U G’y (cM. m. 1.23) 3a BbIYETOM

oTeph OT AeOPMALIK aHKEPOB U TPEHHS apMaTypsl (cM. 1. 1.25).
3HayeHNs HANpsOKEHWH B HampsraemMod apmarype S u S,

KOHTPOJHMPYEMBIC B MECTC MPUIIOKCHUA HATAXKHOTO YCHUIIUA IPHU HATAXKCHUU

apMaTtypsl ~ Ha  3aTBEpIACBIUMH  OETOH, NPUHUMAIOTCS  paBHBIMHU

COOTBETCTBEHHO Gy U O copp, ONPEACTIEMBIM U3 YCIOBHS oOecreueHus B
PacueTHOM CEYEHHH HaNpsKeHUH Gy, U 67, 10 GopMyTIam:

Pe
P 0p y p 3
Gcon :Gs I B ( )
? Ared ] red
Pe, '
J'Conz _ a’s —u P _ 0p y.s‘p ] (4)
i Ared [ red
B dopmynax (3) u (4):
Osps G’sp —  OIpPECACIAIOTCA 0e3 ydy€ta nOTEPh MPEABAPHUTECIBHOIO

HaNpsKCHUA,



Tabmuma 3

Kareropus
TpeOOBaHMI K

Harpy31<14 )44 KOS(b(I)I/IL[I/IeHTLI HaJIC’)KHOCTH I10 Harpy3Ke Yy, IPUHUMACMBIC TIPU pACUCTC

TPEIUHOCTONKOCTH 10 00pa30BaHHIO TPELINH 0 PACKPBITUIO TPEIUH M0 3aKPBITHIO TPEIUH
JKeTe300e TOHHBIX HETIPOIOJKUTEIIBHOMY MIPOJOIKUTENEHOMY
KOHCTPYKUUH

1 IocTostHHBIE, UINTENEHBIE U KPATKOBPEMEHHEIC — — _
npu vy > 1,0*

2 TocTosHHBIE, JUTMTENBHBIE W KPATKOBPEMEHHBIE TpH Y, >| IlOCTOAHHBIE, ANUTENbHBIE U — IlocrossHHBIE W  AIHUTEIBHBIC
1,0* (pacuer MIPOM3BOIMTCS hinic: ¢ BBISICHEHHsI| KPAaTKOBPEMEHHBIE IIPU npu 7y = 1,0
HEOOXOJMMOCTH IPOBEPKH 110  HEHNPOJOIKMTENbHOMY| Yy = 1,0
PACKPBITHIO TPEIIHH U II0 UX 3aKPBITHIO)

3 IocTostHHBIE, UIMTENBHBIE M KPAaTKOBPEMEHHBIE TIPH Yy = To xe IMocTosiHHBIE W JUIUTENBHEIC —

1,0 (pacuer MIPOM3BOAMUTCS TS BBISICHCHHS
HE00XOIUMOCTHU MPOBEPKH IO PACKPHITHIO TPEIIHH)

npu ¥y = 1,0

* Koo duuueHt y, npuHUMaeTcs KaK IIpU pacyeTe 110 IPOYHOCTH.

IIpumevanus: 1. JJnuTensHble U KPATKOBPEMEHHBIE HArPY3KH IIPHHIMAIOTCS ¢ YIETOM yKazaHuit m. 1.12%.
2. Oco0ble Harpy3KH YUUTHIBAIOTCS B pacdeTe 110 00pa30BaHUIO TPEIIHH B TEX CIIydasix, KOT/la HaJIMIKe TPEIUH IPUBOJHUT K KaTaCTPO(HIECKOMY HOJIOKEHHIO (B3PBIBY, ITOXKAPY U T. II.).




P, ey, — onpezenstorcs no Gopmynam (8) u (9) npu 3HaUEHUSAX Gy, U G,
C YYETOM IEPBBIX MTOTEPh NMPEABAPUTEIHFHOTO HAPSHKEHHS;

Ysp» V'sp — O0O3HAUEHHMS Te K€, uTo B 1. 1.28;

o= E g/Eb

Hanpspkennss B apMaType  CaMOHANPSDKEHHBIX — KOHCTPYKIMH
pacCUMTHIBAIOTCS W3 YCJIOBHS  paBHOBECHS  C  HAIPSKCHUSIMHU
(camoHarmpsikeHreM) B OeToHe.

CamoHarnpspkeHne O€TOHa B KOHCTPYKIMH ONpEAENseTcs HCXOIs U3
Mapkn O€TOHa 10 CaMOHANpPKEHUIO S, ¢ ydeToM Kod(duuuenra
apMHUpOBaHMS, PACIOJIOKEHUS apMaTrypsl B OeroHe (OXHO-, IBYX- U
TPEXOCHOE apMHUPOBaHKE), a TAKXKE B HEOOXOAMMBIX CIIydasX — IOTEPh OT
YCaIKH U MOJ3y4YecTH OETOHA P 3arpy’KeHHH KOHCTPYKIIHH.

IIpumeuanne. B koHCTpykumsix ux Jjerkoro OeroHa kiaccoB B7,5— BI12,5
3HAYEHUSI Gy U O o JOIDKHBI IIPEBBIIIATH cOOTBETCTBEHHO 400 11 550 MI]a.

1.25. Tlpu pacuere nmpeABapUTENILHO HANPSDKEHHBIX JEMEHTOB CIIEIYeT
YUHUTBIBATH TOTEPH NMPEIBAPUTEILHOTO HANIPSHKEHNS apMaTyphl.

IIpu namsoicenuu apmamypbsl Ha ynopel CERAyeT YINThIBAT!

a) mepBble motepu — OT AedOopMali aHKEPOB, TPEHHUsI apMaTypbl 00
orubaromnye MpUCIIOCOOIEeHNs, OT peJaKcaliyd HalpsHKeHUH B apmarype,
TEeMIIepaTypHOTo Tiepenanaa, nepopmanuu Gopm (TIpH HATSHKEHUH apMaTyph
Ha GOPMBI), OT OBICTPOHATEKAIOMIEH ITOI3YYeCTH OETOHA;

0) BTOpBIE IOTEPH — OT YCAJIKU U NOJI3Y4ecTH OeToHa.

Ipu namsoicenuu apmamypel Ha 6€mMoH CIEIyeT yIUUTHIBATh:

B) HEpBBIC MOTEPH — OT Ae(OpMalUK aHKEPOB, TPEHUS apMaTypbl O
CTEHKH KaHAJIOB WJIM ITIOBEPXHOCTh OETOHA KOHCTPYKIINH;

T) BTOpBIC [TOTEPU — OT peJIaKcalluy HANpsHDKEHUH B apMaType, YCallku U
MOJI3y4ecTH OeTOHa, CMATHs OETOHA IO/ BUTKaMH apMatypsl, JedopMaiyn
CTBIKOB MEXIy OJTOKaMH (111 KOHCTPYKIUH, COCTOSIINX U3 OJIOKOB).

[Torepu nmpeABapUTENHHOIO HANPSKEHHUS apMaTypbl CICIYET ONPEACIITh
1o TabJl. 5, MpH 3TOM CyMMapHYIO BEJIMUUHY MOTEPb NPU MPOEKTHPOBAHUN
KOHCTPYKIIMH HE00X0 MO IpuHUMaTh He MeHee 100 MITa.

IIpn pacdyere caMOHANpSOKEHHBIX 3JIEMEHTOB YYHTHIBAIOTCS TOJBKO
MOTEPH MPEIBAPUTEIHLHOTO HANPSHKEHHUS OT YCAJKH M MON3Yy4ecTH OeToHa B
3aBUCHMOCTH OT MapKH OETOHa 10 CAaMOHAIPSDKEHUIO U BIQXKHOCTH CPEJbI.
Jns caMOHanpsDKEHHBIX KOHCTPYKIMH, OKCIUTyaTHPYEMBIX B YCIOBHSX
M30BITKA BIIATrH, MOTEPU OT YCAAKH HE YUUTHIBAIOTCS.

1.26. Ilpu ompeneneHMH NOTEPh MPEIBAPUTEIBHOIO HANPSKEHUS OT
yCaKM ¥ NOJI3Yy4ecTH OeToHa 1o 1o3. 8 u 9 Tadiy. 5 HEOOXOAUMO YUNTHIBATH
CIICTYFOINH YKa3aHMUS:

a) TpHU 3apaHee HM3BECTHOM CPOKE 3arpyK€HHs KOHCTPYKIMU MOTEpH
CJIe/lyeT YMHOXXaTh Ha KO3((GHUIUEHT (), OTpeesieMblii 110 popMmyIie

4¢
Q=— ()
100+ 3¢
rae ¢t — Bpemsd, CYyT, OTCUHTBIBACMOE IIpH OIPCIACICHUH IIOTEePL OT
HOHBy‘{eCTI/I CO OHA 06)KaTI/I$I 6eTOHa, oT ycamm — CO OHSA OKOHYAaHHUA

0ETOHUPOBAHMS;



Tabmuma 5

(DaKTopBI, BbI3BIBAIOIIUE IOTEPU

3HavYCHUS NOTEPH MPEABAPUTEIILHOIO HAIIPSXKECHU S, MHa,

IIPY HATSDKEHHU apMaTyphbl

MpeBapUTENILHOTO HATIPSKEHUST apMaTyphbl Ha yTOpBI Ha 6eTOH
A. IlepBble noTepu
1. Penakcauus HampspxeHU# adiatydl:
IIPY MEXaHNYECKOM CIIOCO0E HATSDKEHUS apMaTyphl:
a) IPOBOJIOYHON o, —
o,zzR—” -0l o,
s.ser
0) cTep>KHEBOI 0,lc,,—20 —
IPH 3JIEKTPOTEPMUYECKOM ¥ DJIEKTPOTEPMOMEXaHUIECKOM
crioco0ax HaTsSDKEHMST apMaTypBI:
a) MPOBOJIOYHOMN 0,050y, —
0) crep>kHEBOH 0,035, —
3necy o, mOpuHHMaerca Oe3 ydera motepb, Mlla. Ecmm
BBIYHCIICHHBIE 3HAYEHMSI MOTEPh OKaXKyTCA OTPUIATEIBHBIMH,
UX cIeyeT IPUHUMATh PaBHBIMH HYJIIO
2. TemmepaTypHblii iepenaz (pa3HOCTh TEMIIEPATYP Jliist 6etona knaccos B15—A40 1,25A¢ —
HATAHYTOM apMmaTypel B 30HE HAarpeBa M YCTPOMWCTBA,|J[ns GeroHa kiacca B45 u Beime  1,0Af, —
BOCIPHHUMAIOIIETO YCUIIME HATSXKCHUSA IIPH IIPOrPEBE 66TOHa) e At — pa3HOCTb MEXIy TeMnepaTypoﬁ HarpeBaeMof/'I
apMaTypsl ¥ HEIOJBIDKHBIX YIOPOB (BHE 30HBI HAarpeBa),
BocHpHHUMaromux ycwie Harspkenus, °C. Ilpu orcyrcTBuM
TOYHBIX JaHHBIX TpHHUMaceTcs At = 65 °C.
[Ipy nonTsAruBaHum HampsraeMol apMaTypel B Ipolecce
TepMOOOPaOOTKH Ha BEIHMYNHY, KOMICHCUPYIOIIYIO TIOTEPH OT
TEeMIICpaTypHOTO  Iepenaja, IMOCICIHHE  IIPUHUMAIOTCS
POBHBIMH HYJIIO
3. [JebopMannu aHKEpOB, paCHONDKEIHBIX Yy HATSDKHBIX Al + Al z

YCTPOKCTB

T




roe Al 0o0KaTHEe ONMPECCOBAHHBIX MIAH0O, CMsTHE
BBICOKEHHBIX I'OJIOBOK U T. I, IPMHUMAEMOE PAaBHBIM 2 MM;
CMeEIIEHHE CTEPIKHEN B HHBEHTAPHBIX 32)KMMax, OIPEIEIsIeMOe
o ¢opmyie

Al=125+0,15d;
d — mMamMeTp CTEpIKHS, MM;
| — JUIMHA HATATUBAEMOTO CTEPXKHS (PACCTOSIHHUE MEXIY
HAPYKHBIMH TPAHSIMHU YIIOPOB (GOPMBI WITH CTEH/IA), MM.

IIpn >IEKTPOTEPMHUECKOM CIIOCOOE HATSKEHHS IIOTEpH OT
nedopmaruii aHKEpOB B pacdeTe He YYUTHIBAIOTCS, TaK Kak
OHHU YYTECHBI IIPU ONpPEJCIICHUU 3HAYEHUS IIOJIHOTO YAJIUHEHUS
apMarypsl

rae Al; — obxarue maid WM MPOKIAIOK, PacIONOKEHHBIX
MEXIy aHKepaMH M OETOHOM 53JIEMEHTa, NPHHUMAeMOe
paBHbIM | MM;

Al, — nedopmaiys aHKEpPOB CTaKaHHOI'O THIIA, KOJOZOK C
NpoOKaMH, aHKEPHBIX raek M 3aXBaTOB, IPUHUMaeMas PaBHOM
1 MM;

| — nnMHA HATATMBAEMOTrO CTEPXKHS (3JIEMEHTa), MM

4. TpeHue apmatypsl:

a) O CTCHKM KaHajJlOB MWK O I[IOBEPXHOCTH OeToHa

KOHCTPYKIMH

6) 00 orubaromye MPUCIIOCOOIICHUS

1
o, 1—? ,

rJie ¢ — OCHOBAaHHE HaTyPAJIbHBIX JIOTapH(MOB;

8 — xorddurmenT, npuHUMaeMblii paBHbM 0,25;
6— cyMMapHBIH yroJl TI0BOpOTa OCH apMaTypbl, paj;
Gy, — TIPHHAMAaETCs 6e3 ydera moTephb

o,|l-

wy+50 |
e

T/ie ¢ — OCHOBAaHHE HATypPaJIbHBIX JOTapr(pMOB;

®, 8 — K03 PUIUEHTHI, ONpeaesieMble 0 Tadl. 6;

X — JUIMHA y4acTKa OT HATSDKHOTO yCTPOMCTBA 10 PacYeTHOTO
CeYeHHUS, M;

6 — cyMMapHBIii yroJ1 T0BOpOTa OCH apMaTypbl, paj;

G, — NPUHUMAETCs 0e3 ydeTa IoTephb

5. Jedopmarms
TIpeABapUTEIILHO
KOHCTPYKLUH

CTaNBbHOH  (hopMEI

HapAKECHHBIX

[PA  M3TOTOBIICHUH
JKEJIe300€ TOHHBIX

Al
e
riae 17— Kod(hQUIHMEeHT, onpeneseMblil o GopMyiam:
IIPY HaTSDKEHUHU apMaTyphbl JOMKPaTOM




n—1
n .
2n
IpA  HATSDKEHUM apMaTypsl HAMOTOYHON  MaIIMHOM
NIEKTPOTEPMOMEXaHIIECKUM crocodom (50 %  ycwmmms
cOo3/JaeTCs TPy30M)

n—1
n
4n ’
n  — UHCIO TPYNIl  CTEpXHEH, HaTATUBaeMBIX
HEOHOBPEMEHHO;
Al — cOmmkeHne YMOpOB IO JIMHWUU JACHCTBUSA ycwius P,

ompenensemMoe U3 pacuera aedopmannu Gopmsl;
| — paccTosiHHe MEXy HapyKHBIMHU IPaHSIMH YIIOPOB.

Ilpy OTCYTCTBMM JaHHBIX O TEXHOJOTHMH H3TOTOBICHUS U
KOHCTpYyKIMH  (opMBI  TOTepH OT ee  jAedopMalun
npuHHIMatoTcs paBHeIME 30 MI]a.

IIpn >IEKTPOTEPMHUUECKOM CIIOCOOE HATSKEHHS IIOTEPH OT
nedopmaru GopMbI B pacdyeTe He YyIUTHIBAIOTCS, TaK KaK OHH
YUYTEHBI IPH ONPEeTICHIHN ITOJTHOTO YIMHEHUS apMaTyphl

6. beicTpoHaTeKarOMmast MOJA3y4YecTh U OETOHA:
a) efloefOBeiHIri TBepACHUS

0) HOABEPrHYTOr0 TEILIOBOM 00paboTKe

o, o
» b,
40R7 npu——<a;

bp bp
O-b O-b
400 +858| % —a| npu—"=>a,
Rbp Rbp

rzie o 1 § — k03 PUIUCHTHI, IPHHIMaEeMBbIE:

o =0,25 + 0,025R,,, Ho He Oonee 0,8;

B =75,25—0,185R,,, HO He Gonee 2,5 u He MeHee 1,1;
Oy — OINpEHeNSIOTCS Ha YPOBHE ILIEHTPOB  TSKECTH
IIPOJIOJIBHOM apMaTypbl S U S’ ¢ yueTom moreps 1o mnos. 1—5
HACTOSILEH TaOIHIBI.

Jlnst nerkoro GeroHa mpu nepexaroyHoi npounoctu 11 MIla u
HIDKe Bianol MHOkuTeNs 40 IpHHUMAETCs] MHOXUTENb 60

IMorepn BU+ENEapofin mo QopMynam mmo3. 6a HaCTOSIICH




7. Penaéfiadeés Haipseeiéé apmaTypsl:
a) IPOBOJIOYHON

0) crep>kHEBOH

TabAUUBl C YMHOXKEGHHEM MOIYyYSHHOTO pe3yjipTara Ha
ko3¢ duient, pasusiii 0,85

B. Bropsie norepu

8. Ycanka 6erona (cm. . 1.26) :

TSDKEJIOTO KIIACCOB:
a) B35 u nuxke
6) B40
B) B45 u BhIIIE

MEITKO3E€PHHUCTOTO IPYIIIL:

r) A

n) b

e)B

JIETKOTO TIPY MEJIKOM 3aIl0JIHUTENE:
) TUIOTHOM
3) HIOPUCTOM

o,
0,22 -0,1 o,
5,5€r
— 0,lo,, —20
(cM. TosicCHEeHUS K T103. 1 HACTOSIIEH TaOIHIIbI)
beron beron, nonBepruyThit HezaBucumo ot ycnosuit
€CTECTBEHHOTO TEIUI0BOI 00paboTKe TBepAeHus OeToHa
TBEPJACHUS npH aTMOC(HEPHOM JaBICHUU
40 35 30
50 40 35
60 50 40
[orepu ompenensoTes Mo mo3. 8a, 6 HacToOAMmEH TaOIHIBI C 40
YMHOKEHHEM Ha K03 (uImeHT, paBHbIi 1,3
[orepn ompenensroTcs Mo 1mMo3. 8a HACTOSIIECH TaOIHIEI C 50
YMHOKEHHEM Ha K03 (uImeHT, paBHbIH 1,5
[orepun ompenensroTcs Mo Mo3. 8a — B HACTOSIIECH TAOIHIIBI 40
Kak JUIs TSDKEIOro O€TOHA eCTECTBEHHOTO TBEPACHHUS
50 45 40
70 60 50

9. ITon3ydects OetoHa (cM. 1. 1.26):
a) TSHKEJIOTO ¥ JIETKOTO IPH INIOTHOM MEJKOM 3aIlOoJIHATENe




0) METIKO3EPHHUCTOTO TPYTIIL:
A

B

B) JIETKOT'O IIPU IIOPUCTOM MEJIKOM 3aIlI0OJIHUTETIC

150a0, /R,
3000y, /R, ~0375)  npuc,, /R, >0,75,

bp
TI€ Ggp— TO XK€, UTO B 1103. 6, HO C y4ETOM HOTEPH M0 M03. 1—6 HacTosLIelH TabauLbl;
o — K03 HULIUEHT, TPUHUMAEMBI PaBHBIM IJIsI OeTOHA:
ecrecTBeHHOro TBepaeHus — 1,00;
MOBEPrHYTOTO TEIIOBOM 00paboTke mpu atMochepHoM aasieHnn — 0,85

npu o,, / R,, <0,75;

[Morepu BeIUKCISIOTCS 1O (hopMyIaM 103. 9a HacTOSIIEH TaOIHUIBI ¢ YMHOXECHHUEM MTOJTYYSHHOTO pe3yibTaTa Ha KO3 (HHUIHEeHT,
pasHsIii 1,3

[Morepu BerUmCISIIOTCS 1O (hopMyIaM 103. 9a HacTOSIIEH TaOIHUIBI ¢ YMHOXECHHEM MTOJTYYSHHOTO pe3yibTaTa Ha KO3 (HHUIHEHT,
pasHsIii 1,5

IMoTepu Bouucisores o Gopmynam mo3. 9a Hacrosiueit Tabmuus! npu o = 0,85

[Morepu BerUmCISIIOTCS 1O (hopMyaM 103. 9a HacTOSIIEH TaOIHUIBI ¢ YMHOXESHHEM MTOJTYYSHHOTO pe3yibTaTa Ha KO3 (HUIHEHT,
pasHbIii 1,2

10. CmsaTHe GeToHa IOJ BUTKAMU CIIUPATBLHON MM KOJBIEBOH
APMaTypHI (TIPU JHaMeTpe KOHCTPYKIHH 10 3 M)

70-0,22d

T1€ dy — HApYXKHBII IUaMeTp KOHCTPYKIHH, CM

ext?

11. Jlepopmarms o00xaTusi CTHIKOB MEXIy OJOKaMH (Iist
KOHCTPYKIIHA, COCTOSIIIMX U3 OJIOKOB)

nAl

T 52
TJie 7 — YUCJIO IIBOB KOHCTPYKLMH M OCHACTKH IO JUIMHE
HaTATUBAEMOM apMarypbl;
Al — oOxaTtue CThIKa, NMPUHAMAEMOE PaBHBIM ISl CTBHIKOB,
3amoJIHeHHBIX O0eToHOM, — 0,3 MM; TIpH CTHIKOBAaHUHM HACYXO
— 0,5 MM;
| — UIMHA HATATHBAaEeMOW apMaTyphl, MM

[Ipumeuanus: 1. [Torepu npeaBapUTEN-HOTO HAIPSHKEHKS B HANIpsiraeMoii apmatype S’ onpenenstoTcs Tak ke, Kak B apMatype S.
2. JIns caMOHANpPSHKEHHBIX KOHCTPYKIMH IOTEPH OT YCAIKU U MON3Yy4ecTH OETOHA ONPEENISIOTCS 10 OIBITHBIM JAHHBIM.




Tabmuma 6

KoahduumeHTs! ai1st onpeieneHus motepb 0T TPEHHs
apMatypsl (cM. 1103. 4 tab. 5)

Kanan O pu apMartype B BUjie
WITH TIOBEPXHOCTh ® IIyYKOB, cTepKHei
KaHATOB HEePUOUUECKOTO
nipoduiist
1. Kanan:

c METaUIMYECKOM 0,0030 0,35 0,40
MIOBEPXHOCTEIO
c OeTOHHOM MoBepX- 0 0,55 0,65
HOCTBIO, 00pa3oBaHHBIN

KECTKUM KaHan006pa30-
BaTeJIEM

TO Ke, THOKUM 0,0015 0,55 0,65
KaHaoo0pazoBaresieM
2. beToHHas MOBEPXHOCTH 0 0,55 0,65

0) Uil KOHCTPYKIMH, NpeAHa3sHaYeHHBIX JUIi SKCIUTyaTalud IpH
BIAKHOCTH BOo3Iyxa HIke 40 %, moTepu DOKHEI OBITH yBeIH4IeHB! Ha 25 %,
32 UCKJIIOYEHUEM KOHCTPYKIHH M3 TSKEIOro M MEIKO3EePHUCTOr0 OETOHOB,
npeaHa3HaYeHHbIX Ul JKCIUTyaTallik B KJIMMaTH4ecKoM monpaioHe VA
corinacio CHull 2.01.01-82 u He 3allMIIEHHBIX OT COJHEYHOW palualui,
JUTSl KOTOPBIX YKa3aHHBIE ITOTepH yBenununBarorces Ha 50 %;

B) JIOIyCKAeTCsl MCHOJIb30BaTh 00Jice TOYHbIE METO/BI Ul ONpPECICHUS
NOTepb, OOOCHOBAHHBIE B YCTAHOBJIEHHOM MOPSIKE, €CIM HM3BECTHBI COPT
LIEMEHTa, CcOoCcTaB OETOHA, YCIIOBHS W3TOTOBJEHUS M OKCILIyaTaluu
KOHCTPYKIIMH H T. 11

1.27. 3HaveHue NpeaBapUTEIILHOTO HAMPSHKEHUH B apMaType BBOJUTCS B
pacuer ¢ KO3(Q(OHIMEHTOM TOYHOCTH HATKEHUS  apMaTrypel  Ysp,
orpeziessieMbIM 110 Gopmyrie

7w=1iAyW. (6)

3HaK  ,uToc"  TpUHMMAeTcsl  TpH  HEONArompuUsTHOM — BIUSIHUU
Npe/BapUTENbHOTO HampspkeHuss (T. €. Ha JIaHHOW CcTaguu  paboThI
KOHCTPYKIIMM ~ WJIM  Ha  pacCMaTpUBaeMOM  ydyacTKe  3JIeMEHTa
NpeIBapUTENIbHOE  HANPSDKEHWE  CHIDKAeT  HECYIIyH  CIOCOOHOCTB,
CIOCOOCTBYET OOpa3oBaHMIO TPEIMH M T. I.), 3HaK ,MUHYC" — TIpU
OJIarOTIPUATHOM.

3HaueHHA Ay, IPH MEXaHHYECKOM CIIOCO0E HATHKEHHA apMaTyphl
npuHUMaroTcss  paBHeiMH 0,1, a TpH  BNEKTPOTEPMUYECKOM H
ANIEKTPOTEPMOMEXAHUYECKOM CIIOCO0axX HATSHKEHHsSI ONPENeNsioTcs 1o

¢dopmyne

p 1 7
Ay =05 | 1+—— (7

b
o, A7,

HO npuHUMaroTcs He meHee 0,1;



3[€Ch p, Oy — cM. 1. 1.23;

1, —4HUCJIO CTEPKHEH HAIIPAraeMol apMaTypbl B CEYEHUH DJIEMEHTA.

IIpu ompeneneHnu NoTeph NPEABAPUTENBHOTO HANPSKEHUS apMaTyphbl, a
TaKKe MPU pacyeTe IO PACKPBITHIO TPEUIMH U 1Mo JedopMalysM 3HaueHHe
Ay, DOITYCKAETCs IPUHAMATEL PABHBIM HYIIIO.

1.28. Hanpsokenus B OeToHe © apMarype, a TaKkKe YCHIIUS
MIPEABAPUTENHLHOTO 00KaTHsl OETOHA, BBOJMMBIE B pacyeT MpeaBapUTEIbHO
HaNpsDKCHHBIX ~ KOHCTPYKIMH, ONPENEeNAIOTCS € Y4YeTOM  CIEAYHOIIUX
yKa3aHHU.

Hanpsokennst B cedeHHsX, HOPMAIBHBIX K IPOJOIBHONW OCH 3JIEMEHTA,
OTIPEZICTISIIOTCS. 1O IIPaBWJIaM pacdera yNpyrux MarepuanoB. Ilpum stom
NPHHUMAIOT IPHBEACHHOE CEYEHHE, BKIIOYAIOIee ceUeHe OETOHa C yU4eToM
OCJa0yieHus] ero KaHajlaMH, Jla3aMM W T. IL, a TaKKe CceuyeHHe Bcel
MIPOIONILHOM (HarpsraeMol W HEHANpsraeMoi) apMaTrypsl, yMHO)KEHHOE Ha
OTHOIIEHHE O MOAyJeH ympyrocTu apmarypsl u OeroHa. Ecinm dactu
0OETOHHOT'O CEYEHHUsI BHIIIOJIHEHBI U3 OETOHOB Pa3HbIX KJIACCOB WIIM BHJOB, UX
MIPUBOJAT K OJHOMY KJIacCy WM BHIY, UCXOJS W3 OTHOIICHHS MOJIYJeH
yOpyroctu OeToHa.

VYeunue TnpenBapuUTeNbHOTO O0XKaTusi P W DKCHEHTPUCHUTET  €ro
NPUJIOKEHUS €), OTHOCUTENILHO LEHTPA TSHKECTH NPUBEACHHOIO CEYEHMS
(uept. 1) onpenenstoTcs o GopMyam:

_ ' v oA
P=oc,A4,+0' A 04 -0c' A; (®)

- GS AS yS

' [ ' ' '
_ o-spAspysp +o s A sV S_G sp A sp Y sp

p P

O

€

TZie Oy, O’y — HalpsDKeHUs] B HEHANPSTaeMOil apMaType COOTBETCTBEHHO S 1
S’, BBI3BaHHBIE YCaJIKOH M MOJI3Y4ECThIO0 OETOHA;

Ysps ¥ sps Vs» ¥ 's — PACCTOSHHS OT LIEHTPA TSHKECTH NTPUBEAEHHOTO CEUEHHs
JO TOYEK IPHIOKEHHUs pPaBHOACHCTBYIOUIMX YCHIUH COOTBETCTBEHHO B
HanpsAraeMoW U HeHampsraeMoit apmarype S u S’ (cm. uept. 1).

oy A
o B
B == e '
! | | oypap
— |
= A |
! | |  PvuuR uEMTFA
| ] | TAMECTH |
T T T .3
| [ NPHBEAEHHOND ;
| | I CENMEHMA {
| : EME 2
| & w
= =)
Cad "‘i S —
| | ! Tsp Ar,':
- E —= =
o I
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UYepr. 1. Cxema ycunuii mpeiBapUTEILHOTO HAIIPSDKEHUSI B apMaType
B TIOTIEPEYHOM CEUCHHUH JKEJIC300€TOHHOTO JIEMEHTa

IIpu xpuBONMHEHHON HampsAraeMoil apMaType 3HA4YeHHA Oy H Oy,
YMHOJKalOT COOTBETCTBEHHO Ha cosé u cos@’, rie 0 u @' — yriibl HAaKJIOHA
OCH apMaTypsl K TPOIOJBHOW OCH 3JIeMeHTa ([UIs1 paccMaTpHBacMOIO
CEYCHUS).



Hamnpsoxenus oy, u 0y, NIPUHUMAIOT:
a) B cTauu 00KaTHs OETOHA — C YIE€TOM NEePBEIX MOTEPh;

0) B cTaguu SKCIUTyaTallUH dJIEMEHTa — C Y4eTOM IEpBBIX M BTOPBIX
HOTEPb.

Hampsbkenust o; 1 ¢’y MPUHAMAIOT YHUCICHHO PaBHBIMH:

B craguM oOxatusi O€TOHa — TIOTepsAM  HampsHKeHHH  OT
OBICTpOHATEKAIOLIEH TTOJI3yYEeCTH 110 103. 6 Tabdi. 5;

B CTaJUM 3KCIUTyaTalluM 3JIEMEHTa — CyYMME IOTEpPh HAIpPSHKEHUH OT

yCaIKH{ ¥ MOJI3Y4ecTH OeToHa 1o 1mo3. 6, 8 u 9 Tabm. 5.

1.29. Cxxumaroniye HalpsDKCHUs B OCTOHE B CTaJWU MPEIBAPUTEIHLHOIO
00KaTus Oy, HE NOJUKHBI MIPEBHINIATL 3HAYEHHH (B J0JIAX OT HepelaTO4HOi
NPOYHOCTH OeTOHA Rj,), yKa3aHHBIX B Ta0M. 7.



Tabmuma 7

Coxumaroniye HanpspKeHHsl B 0ETOHE B CTaIUHY NPEABAPUTEIEHOTO 00XKaTHS B IOJISIX
Crioco6 OT TIepeAaTOuHOI NpoYHOCTH OeTOoHA O),/R;,, He Ooee
HamnpspxeHHOE coCTOSIHIE CedeHHs HaTSDKEHUS IpH pacueTHOH 3MMHEH TeMIeparype Hapy>KHOro Bo3ayxa, °C
apMaTypbl MuHYC 40 ¥ BbIlIe HIke Munyc 40
IpH 00XKaTHH
LEHTPAILHOM BHELICHTPEHHOM LEHTPAILHOM BHELICHTPEHHOM
1. HanpspxeHus yMEHbIIAIOTCS WM HE U3MEHSIOTCS Ha ynopst 0,85 0,95% 0,70 0,85
MpH JeCTBUY BHEGIEO HATrPy30K Ha 6eron 0,70 0,85 0,60 0,70
2. HanpsbkeHus: yBeTUYMBAIOTCS MIPU AEHCTBUU Ha ynopst 0,65 0,70 0,50 0,60
Biepind Harpy3ox Ha 6eron 0,60 0,65 0,45 0,50

* Jlns 5IEMEHTOB, H3TOTOBIIIEMBIX C TIOCTETIEHHOI nepenadell ycuans 00xKaTusl, IPH HAIWYUH CTAIBHBIX ONMOPHBIX A€Talled X KOCBEHHOH apMaTypsl ¢ 00BbEMHBIM K02 (GUIUEHTOM apMUpOBaHHs L, = 0,5 % (cM. I
5.15) Ha JuIMHe He MeHee JUTHHBI 30HBI IIepeiaul HanpsDKeHuH /, (M. 1. 2.29) nomyckaeTcs MpUHAMATh 3HaYeHne oy,/R;, = 1,00.

Ipumevannus: 1. 3Havenus o;,/R;,, yKa3aHHBIE B HACTOAIICH Tabnuie, Ai 0aToHA B BOJOHACHIIICHHOM COCTOSHMHM HPH PacdeTHOH Temmeparype Bosayxa Huwike munyc 40 °C crenyer
npuarMaTh Ha 0,05 MeHsbIe.

2. PacueTHbIC 3UMHHE TeMIIEpaTyphbl HAPYKHOTO BO3AyXa IPUHAMAIOTCS COTTIACHO yKa3aHusM II. 1.8.

3. lns nerkoro 6erona knaccos B7,5— B12,5 3nauenns op,/R;, cienyer npuauMars He 6omee 0,30.




HanpsixeHust 0, ONpeAeNsroTcs Ha yPOBHE KPaiHEro CxaTtoro BOJOKHA
0aToHa C y4eToM ITOTeph NpPEeABAPUTEIBHOIO HANpsDKEHHS MO mo3. 1—o6
Taba. 5 ¥ npu Ko3QGUIMEHTE TOYHOCTH HATSKEHUSI apMaTyphl Y,, PABHOM
eMHHIIE.

1.30. [Ins mpenBapuUTENbHO HANPSKEHHBIX KOHCTPYKIMH, B KOTOPBIX
MIpeAyCMaTpUBAETCSl PETyJIMPOBaHUE HANpsDKeHWH o0kaTus OeToHa B
Iporecce WX OJKCIUIyaTalld (HampuMep, B pPEakTopax, pe3epByapax,
TEJICBU3NOHHBIX OallHAX), HampsraeMas apMarypa IpuMeHsercs 0e3
cueruieHuss ¢ OETOHOM, TIIpM O3TOM HEOOXOIUMO IpeAyCMaTpUBaTh
3¢ QEeKTUBHBIE MEpPONPHUATHS II0 3alIUTe apMaTypbl OT Kopposun. K
TIPEIBAPUTENHHO HANPSHKEHHBIM KOHCTPYKIMAM O€3 CIEIUIEHHs apMaTyphl ¢
OCTOHOM  JOJDKHBI ~ NPEObABIATBCS  TpeOoBaHms  1-ii  KaTeropuu
TPEIUHOCTOUKOCTH.

OBIIME OJIOKEHHUS PACUETA IINIOCKOCTHBIX
" MACCHUBHbBIX KOHCTPYKLIUM
C YYETOM HEJIMHEMHBIX CBOMCTB KEJE30OBETOHA

1.31. Pacuer IUIOCKOCTHBIX KOHCTPYKLMH (THHa OalOK-CTEHOK, IUTUT
TIEPEKPBbITHI) ¥ MAacCHUBHBIX KOHCTPYKLHMH IO TIPENEeNbHBIM COCTOSHHSAM
TIEPBOH M BTOPOW TPYII CIEAYET IPOU3BOANTH 10 HANPSHKEHUAM (YCHIIHAM),
JedhopManusaM M TNEPeMEINCHUSAM, BBIYHUCIAEMBIM C Y4eTOM (H3MYECKOH
HEJIMHEIHOCTH, aHW30TPONHH, a B HEOOXOJMMBIX CIydasiX — MOJ3Y4eCTH,
HaKOIUIEHHS TTOBPEXICHUH (B IIMTENBHBIX IpOIleccax) W reoMeTpUIecKon
HEJMHEHHOCTH (B OCHOBHOM JUTS TOHKOCTEHHBIX KOHCTPYKIUH).

IIpumeuanwe. AHM30TpOmMsT — HEOJMHAKOBOCTH CBOHCTB  {31eCh —
MEXaHUYECKHX) M0 Pa3HBIM HampaBieHUusIM. OpTOTPOIHUS — BUA aHU3OTPOIHH, IIPU
KOTOPOM HMEIOTCSI TPU B3aMMHO TEPHEHAUKYJIAPHBIE IIIOCKOCTH CHMMETPHU
CBOMCTB.

1.32. ®dusnveckyo HEIMHEHHOCTh, aHU30TPOIHIO U TIOI3Y4YeCTh CIEAyeT
YUHUTBIBATh B ONPENEIAIOIINX COOTHOIICHHSAX, CBA3BIBAIOIINX MEXKAY COOON
HampspkeHusT W nedopMaluu, a Takke B YCIOBUSIX MPOYHOCTH U
TPEIINHOCTOMKOCTH MarepHuaina. IIpu 3TOM cienyeTr BHIIENATH ABE CTAIUN
ne(pOPMHUPOBAHUS IIEMEHTOB — 0 U ITOcJie 00pa30BaHUs TPEIINH.

1.33. [lo oOpa3oBaHusi TpeIIMH s OETOHA MOJDKHA, KaK TPaBHIIO,
WCIIOJIb30BAThCS  HENIMHEHHAs  OpTOTPONHAs  MOJIeNb,  ITO3BOJISIOIIAS
YUUTHIBATh HAIPaBICHHOE pa3BuTHE 3(dexra qumarayy 1 HEOTHOPOJHOCTh
nehOpMUPOBAHUS IIPH CKATHU U PACTSDKEHUH. JlOIMycKaeTcs MOJIb30BaThCA
KBa3WHM30TPOITHON MOZEJbI0 OETOHA, YUUTHIBAIOILEH MTPOSsIBIICHHE YKa3aHHBIX
(akTOpoB a cpeaHeM 1o oowvemy. s jxesne300eToHa B 3TOH CTaUH CIIEAYET
HNCXOOUTh W3 COBMECTHOCTH OCEBBIX JedopMmMamuii  apmatypsl H
OKpYy’Karollero 0eToHa, 3a HCKIIOYEHHEM KOHIIEBBIX yYacTKOB apMaTyphl, HE
CHA0>KCHHBIX CHELUAILHBIMU aHKEPaMH.

[Ipn omacHOCTH BBHITyYMBAHUS apMaTypbl CJIEdyeT OrpaHW4YMBaTH e€e
MIPEAETbHBIC CKIMAIOIINE HANIPSKEHNUSI.

IIpumevanne. Jumatamus — yBennueHHe oObeMa Telma MpPU  CXKATHH,
00yCIIOBIIEHHOE Pa3BUTHEM MHOXECTBA MMKPOTPEIIMH, a TaKKe TPEIIUH OOobIIen
MIPOTSHKEHHOCTH.

1.34. B ycnoBusax mpodHOCTH OETOHA CIIEAYeT YYWUTHIBATH COYETAHHE
HaNpsHKEHWH Ha IUIOIIAAKAX Pa3HBIX HAIlPaBJICHHH, B CHJIYy KOTODBIX, B
YaCTHOCTH, €r0 CONPOTUBIICHHE JIBYX- M TPEXOCHOMY CXKATHIO NPEBBIIIAET



NPOYHOCTh TPU OJHOOCHOM C)KaTHH, a IpU KOMOMHAIMAX CXKaTHI U
PACTSHKEHHS] MOXKET OBITH MEHbINE, YeM IpPH IeHCTBHH OIHOTO M3 HHX. A
HEOOXOIMMBIX CIydasX JO/DKHA IMPUHAMATHCS BO BHUMAaHHE JIMTEIBHOCTH
JICHCTBUS HANPSIKEHUI.

VYcnoBue mpoyHOCTH JKele300eToHa 0e3 TPEUIMH JIOKHO COCTaBIISITHCS
WUCXOIS W3 YCIOBHM IIPOYHOCTH COCTABISIIONIMX MAaTepHalioB  Kak
JIBYXKOMITOHEHTHOH CpEJIBI.

1.35. B kauecTBe yCiI0BHsI TPEUIMHOOOPA30BaHUS CIIEyeT HCIOIb30BaTh
YCIIOBHE MPOYHOCTH OETOHHBIX JIEMEHTOB JIByXKOMITOHEHTHOH CpEJbI.

1.36. Ilocne oOpa3oBaHusl TPEUIMH CIEAYET HCIOJIB30BATh MOJEIb
AQHM30TPOITHOTO Tejda OOWIero BHJAa TPH HEJIMHEHHBIX BBIPAXKECHUIX
3aBHCUMOCTEHl YCWIMH WIM HAOpsHKEHUH OT IMEpPEMELICHHH ¢ y4eToM
CIEIYIOMHX (PaKTOPOB:

YTJIOB HaKJIOHA TPELIUH K apMaType U CXEM NepeceyeHus! TPEIInH;

PacKpBITHS TPEIHMH U CABUTA X OEperos;

JKECTKOCTH apMaTyphl: OCEBOM — C YUETOM CIEIUICHHS C MOJOCaMH WIIN
O6nmokamMu O€TOHa MEXIy TpEUIMHAMM; TaHTCHIHAIbHOM — C YYeTOM
HOJATINBOCTH OETOHHOTO OCHOBaHMSA y OEperoB TPEIIWH U COOTBETCTBEHHO
OCEBBIX M KacaTeJIbHBIX HANPSDKEHUH B apMaType B TPEIIUHAX;

JKECTKOCTH OeTOHa: MEXIy TpEeUIMHAaMH — HA OCEBBIE CHJIBI M CIIBUT
{cHmXaeTca I8 CXEMbI NMEPECEKAIOMMXCS TPEIIWH); B TpEIIMHaX — Ha
OCEBBIE CUJIBI U CIIBUT 3a CUET 3alLeIICHUs] OeperoB TPELIUH IPH JOCTATOUHO
MaJiol uX IIUPUHE;

YaCTHYHOTO HapyIICHHS COBMECTHOCTH OCEBBIX JleOpMaIMii apMaTypsl
1 0eToHa MEXy TPEIINHAMH.

B mMozenu nedopmupoBanys HeapMHPOBAHHBIX 3JIEMEHTOB C TPELIMHAMM
YUUTBHIBAETCS JIUIIB )KECTKOCTh OETOHA MEXLy TPEIIUHAMH.

B cimy4asx BO3HMKHOBEHMS HAKJIOHHBIX TPEIIMH CIEAYET YYHUTHIBAThH
ocobeHHOCTH NTeOopMHUpPOBaHUs OETOHA HAJl HAKIIOHHBIMA TPEIIHHAMI.

1.37. IllupuHy pacKpbITHS TPEIIMH ¥ B3aUMHBIH CIBUT HX Oeperos
CIIElyeT OMNpENeNsATh HCXOIS W3 CMENICHUS CTEp)KHEeH pas3iMyHbIX
HaIlpaBJIeHNI OTHOCHUTENIFHO MEPECEKaeMbIX UMK OEPEroB TPEIUH C YIETOM
PACCTOSHHI MeXIy TPELIMHAMH M IPU COONIIOAEHUH YCIOBHS COBMECTHOCTH
STHX CMELICHUH.

1.38. VYcnoBus NPOYHOCTH IUIOCKMX W OOBEMHBIX JIEMEHTOB C
TPEIIMHAMH JIOJKHBI OCHOBBIBATHCS Ha CIEAYIOIIUX MPEINOCHUIKAX:

NPUHUMAETCS], YTO paspyLIeHUE TPOUCXOJUT BCIEACTBUE 3HAUUTEIEHOTO
YIUIMHEHUS] apMaTyphl 110 HanboJiee OMacHBIM TpEUIMHaM, B 0o0IIeM ciydae
PacIoNoKEHHBIM KOCO K CTEp)KHSAM apMaTyphl, M pa3fpoOieHus OeToHa
HOJIOC WM OJIOKOB MEXAy TPELIMHAMH WM 3a TpelIMHaMH (HampuMmep, B
C)KaTOoM 30HE TUIAT HAJ TPCIIUHAMH);

CONIPOTHBIIEHHE OETOHa CXKATHUIO CHIKACTCS U3-3a BO3HHKHOBEHUS
pacTshkeHHs B TEPHEHIWKYJSIPHOM HANpaBICHWH, CO3JaBAEMOT0 CHJIAMH
CLEIUICHUS C PACTSHYTOM apMaTypoil, a TaKKe HU3-3a IONEPEUYHbIX CMELECHUI
apMarypsl y OeperoB TpeliuH;

TIPY OTPE/ICIIEHNH IPOYHOCTH OETOHA YUUTHIBAIOTCS CXEMBI 00pa30BaHuUs
TPEIIMH 1 YTIIbI HAKIIOHA TPEIIMH K apMaType;

B CTEpXKHAX apMaTypbl YYUTHIBAIOTCS, KakK IPABHIO, HOPMAaJIbHBIC
HalpsDKeHUs, HalpaBjieHHbIE BIOJIb HMX OCH; JIOMYCKAeTCs YYUTHIBAThH
KacaTelbHbIE HANpsDKEHWS B apMarype B MecTaxX TpelmWH (HareJIbHbINH
3¢ ¢dexT), MpUHUMAs, YTO CTEP>KHHI HE M3MEHSIIOT CBOCH OPHCHTAIIHH:

NPUHUMAETCs, YTO B TPELIMHE pa3pyIIeHHs BCE IEPEeceKarolue ee
CTEpP)KHH JOCTUTAIOT pacyYEeTHBIX CONPOTHUBICHHM Ha pPACTsDKEHHE (IUIst
apMarypsl, He UMEIOIIeH TNpeaena TEeKy4YecTH, HaNpsDKEHHS JIOJDKHBI
KOHTPOJIUPOBATHCA B TIporiecce Ne(OpMAIOHHOTO pacueTa).



[TpouHocTh OeTOHAa B Pa3IMYHBIX €ro 30HaX CIleIyeT OLEHHMBATh II0
HalpsDKEHUSIM B HEM KaK B KOMIIOHEHTE JBYXKOMIIOHEHTHOW cpempl (3a
BBIYETOM NPHBEACHHBIX HANPSDKCHUH B apMarype MeXTy TpeIHHAMH,
OlpeNieNsieMbIX C Y4YeTOM HalpsHKeHHH B TpelIMHAX, CLEIUICHHS H
YaCTHYHOTO HAapyIISHHST COBMECTHOCTH OCEBBIX JedopMaiuii apMaTyphl C
O6eToHOM).

1.39. Hecymyro CHOCOOHOCTh KeNe300eTOHHBIX KOHCTPYKLUH,
CIIOCOOHBIX IpETepIeBaTh JIOCTAaTOYHbIE IUIACTHYECKHEe jaedopMaliii,
JIOIYCKA€eTCsl ONPEeIsiTh METOJIOM TIPEICIbHOTO PABHOBECHSL.

1.40. Tlpu pacuere KOHCTPYKUMH IO MPOYHOCTH, Jedopmanusim,
00pa30BaHUIO W PACKPHITHIO TPEUIMH METOAOM KOHEYHBIX DJIEMEHTOB
JOJDKHBI OBITH MPOBEPEHB! YCJIOBHS MPOYHOCTH WM TPEIMHOCTOWKOCTH IS
BCEX KOHEYHBIX 3JIEMEHTOB, COCTABIISIOIINX KOHCTPYKIIHIO, 8 TAKXKE YCIOBHS
BO3HHKHOBEHHS UYPE3MEPHBIX IepeMelIeHNH KOHCTpyKuuu. llpm onenke
NPe/IeNBHOTO COCTOSHUS IO MPOYHOCTH JOIyCKAaeTCs MOJeraTh OTAETIbHbIC
KOHEYHBIE DJIEMEHTHl pPa3pyIICHHBIMH, €CJIM 3TO He BiedeT 3a coOoi
MIPOTPECCUPYIOLIETO PAa3PYIICHUS KOHCTPYKLUHMH M 10 MCTEYCHHH INEeHCTBUS
paccMaTpUBaeMOi Harpy3Kd SKCILUTyaTallMOHHAs NMPUTOJHOCTh KOHCTPYKIUH
COXPaHHUTCS WM MOXKET ObITh BOCCTAHOBJICHA.

2. MATEPHUAJIBI VIS BETOHHBIX
N KEJIE3OBETOHHBIX KOHCTPYKIIUU

BETOH

2.1. JInst GETOHHBIX U KeNe300€TOHHBIX KOHCTPYKIUH, POSKTHPYEMBIX B
COOTBETCTBUM  C  TpeOOBaHMSAMHM  HACTOSIIUX  HOPM, Clle/lyeT
TIpeaycMaTpuBaTh KOHCTPYKIMOHHBIE OeToHBI, coorBercTBytomue ['OCT
25192-82:

TSOKEIBIN cpeaneit miotHocTH cBbime 2200 mo 2500 Kr/M> BKJIFOY.;

MEJIKO3EPHUCTHIN cpefHel TuioTHOCTH cBbiie 1800 Kr/M;

JIETKUH IJIOTHOW U MOPU30BaHHON CTPYKTYPBI;

STYEHCTHIA aBTOKJIABHOTO M HEABTOKIIABHOTO TBEPACHUS;

CHeNMaTbHBIA OETOH — HaIPSTaloINi.

2.2. Tlpu poEeKTHPOBAaHUHN OCTOHHBIX W JKEIE300€TOHHBIX KOHCTPYKIUI
B 3aBHCHMOCTH OT WX Ha3HAYCHHWS W YCIOBHHA pabOTHI Cleayer
yCTaHAaBJIMBAaTh [10KA3aTeNM KauyecTBa OETOHA, OCHOBHBIMH M3 KOTOPBIX SIBIISI-
I0TCSI:

a) KJIacc 1o MpOYHOCTH Ha ckarue B;

0) KJIacc 1o MPOYHOCTH Ha OCEBOE pacTspkeHue B, (Ha3HAYAIOT B CIyJasx,
KOTJla 9Ta XapaKTepUCTHKa WMeeT TJaBeHCTBYIOIIEe 3HAYCHHE W
KOHTPOJIUPYETCS Ha IPOU3BOJICTBE);

B) Mapka 10 Mopo3ocToiikoctH F (nompkHa HazHauyaTtbes IS
KOHCTPYKIUH, TMOIBEPTAIOIINXCA B YBIAKHEHHOM COCTOSIHAH [EHCTBUIO
MOTIEPEMEHHOT0 3aMOPaKUBAHUS U OTTAaNBaHNUA);

r) Mapka 10 BOJOHENpoHWIaeMocTd W (IOJDKHAa Ha3HAuyaTbesl ISt
KOHCTPYKIIMH, K KOTOPBIM TIPENBSIBISIIOTCS TPEeOOBaHMS OTpaHUYCHHUS
MIPOHUIIAEMOCTH);

I) Mapka 1o cpenHeidl mimotHoctd D (momkHa HazHA4aThCs IS
KOHCTPYKLMH, K KOTOPBIM KpOME KOHCTPYKTHBHBIX IPEIbSBISIOTCS
TpeOOBAHUS TETUIONU3OIISIIHH);

€) MapKa IO CaMOHANpsKEHHWIO Hampsrarpomero 6etoHa S, (Jo/KHA
Ha3HA4aThCS OIS  CAMOHAINPSDKEHHBIX — KOHCTPYKUIMH, KOT/ia  3Ta
XapaKTepUCTHKa YYWTHIBACTCS B pacdyeTe W KOHTPOJHMpYeTCs Ha
TIPOU3BO/ICTBE).



IIpumedanus: 1. Kiaccel 6eToHa 0 MPOYHOCTH HA CKATHE M OCEBOE PACTSDKEHHE
OTBEYAIOT  3HAUCHHWIO TapaHTHPOBAaHHOM  mpouHoctn  Oerona, Mlla, ¢
obecneueHHOCTHIO 0,95.

2. Mapka Hampsraromero 6eToHa M0 CaMOHAIPSKEHUIO NPEACTABISIET 3HAUCHNUE
IIpeiBapUTENILHOrO HampsbkeHnst B Oetone, MIla, co3maBaeMoro B pesynbTaTe €ro
pactmpenus npu ko3dGHureHTe npoaoiabHoro apmuposanust | = 0,01.

2.3. Jlns OETOHHBIX M IKEJIE300€TOHHBIX KOHCTPYKIHMH CIEeIyeT
MpeIyCMaTpUBaTh OCTOHBI CIICAYIOMINX KIIACCOB U MAPOK:
a) K1acco8 no NPOYHOCMU HA cocamue
Tsokenslit 6eton — B3,5; BS; B7,5; B10; B12,5; A15; B20; B25; B30;
B35; B40; B45; B50; B55; B60;
Hampsraonmit  — B20; A25: B30; A35; B40; B45; B50; B55; A60;
0eToH

MEITKO3EPHUCTBIH OETOH TrPYIIIL:

A — ©CTeCTBEHHOTO TBEPJCHHS WJIM TIOJBEPTHYTHIA TEIUIOBON
00paboTke mpu atMochepHOM MaBICHHM Ha TIECKE C MOIYyJIEM
KpynHOCTH cBbImIe 2,0 — A3,5: A5; B7.5; B10; A12,5; B15; B20;
A25; B30; B35; B40;

b — 10 xe, ¢ mogynem kpymHOCTH 2,0 1 MCHEE — A3,5; B5; B7,5; A10;
B12,5; B15; B20; A25; B30;

B — moaBeprayTHIi aBTOKIaBHON 00paboTke — B15; A20; AZS; B30;
A35; B40; A45; B50; A55; B60;

JIETKUH OETOH MpH MapKax I10 CpeHEH IIOTHOCTH:

D800, D900 — B2,5; B3,5; A5; B7,5;
D1000, D1100 — B2,5; B3,5; A5; A7,5; A10; B12,5;
D1200, D1300 — B2,5; B3,5; B5; A7,5; A10; B12,5; B15;
D1400, D1500 — B3,5; B5; B7,5; B10; A12,5; B15; B20; B25; A30;
D1600, D1700 — B5; B7,5; B10; A12,5; B15; A20; A25; B30; B35;
D1800, D1900 — B10; B12,5; A15; A20; B25; B30; A35; A40;

D2000 — A20; A25; A30; A35; B40;

SYEUCTBIA OETOH MPH MapKax I10 CPeHEH IIOTHOCTH:

aBTOKJ'IaBHI;IﬁZ HeaBTOKJ‘IaBHBIfI:
D500 —BI1; Bl1,5; —
D600 — B1; B1,5; B2; BI;BL,5;
B2,5;
D700 —B1,5; B2; A2,5; B1,5; B2;
B3,5; B2.5;
D800 — B2,5; B3,5; A5; B2; B2,5;
B3,5;
D900 —B3,5; B5;B7.5; B3,5; B5;
D1000 — B5; B7,5; A10; B5; B7,5;
D1100—B7,5; B10; B12,5; A7,5; A10;
B15;
D1200—B10; B12,5; B15; B10; A12.5;

MMOPU30BAHHBIA OETOH IPU MapKax IO CPEIHEH MIIOTHOCTH:
D800, D900, D1000, — B2,5; B3,5; BS;
D1100, D1200, D1300  A7,5;

D1400 — B3,5; B5; B7,5.



Jomyckaercst mpuMeHeHHe O€TOHa MPOMEXKYTOUHBIX KJIACCOB TIO
MPOYHOCTH Ha cxarue B22,5 m B27,5 mpu ycrmoBum, 4T0o 3TO MpPHUBEIET K
9KOHOMUH IIEMEHTE M0 CPABHEHUIO C IPUMEHEHHEM OETOHA COOTBETCTBEHHO
x1accoB A25 u B30 M He CHM3MT Jpyrue TeXHHKO-DKOHOMHYECKHE
MOKa3aTeNIN KOHCTPYKIIUH;

0) knaccoe no npounocmu Ha ocegoe pacmsadiceHue

TSDKEJIBIH, —B,0,8; B;1,2; B;1,6; B.2; B2,4; B.2,8; B,3,2;

Hanpsramun

MEJIKO3EPHUCTHII

Y JIETKUI OETOHBI

B) MAPOK NO MOPO30CMOUKOCHU

TSOKETBIH, —F50; F75; F100; F150; F200; F300; F400; F500;

HaIpsraomun

U MEJIKO3EPHUCTHII

OCTOHBI

JIETKHUH OeTOH —F25; F35; F50; F75; F100; F150; F200; F300;
F400; F500;

SITYEUCTBIN U —F15; F25; F35; F50; F75; F100;

MMOPU30BaHHbBIN

OCTOHBI

T) MApOK NO 86000HENPOHUYAEMOCHIU

TSOKETIBIH, —W2; W4; W6; W8; W10; W12;

MEJIKO3E€PHHUCTHIN

Y JIETKWiA OETOHBI

JUIs  Hampsramoomero OeTroHa Mapka [0  BOJOHEHPOHHUIIAEMOCTHU
obecrnieunBaercst He HIbKe W12 U B IPOEKTaX MOXKET HE YKa3bIBaThCS;

Il) Mapok no cpeoHetl niIoMmHOCU

JIETKUI OEeTOH — D800; D900; D1000; D1100; D1200; D1300;
D1400; D1500; D1600; D1700; D1800; D1900;
D2000;

STYEUCTBIA — D500; D600; D700; D800; D900; D1000; D1100;

0eToH D1200;

MOPU30BAHHBIN — D800; D900; D1000; D1100; D1200; D1300;

0OeToH D1400;

€) MapOK NO CAMOHANPSANCEHUIO
HATIPATAFOTIIHA —5,0,6; S,0,8; S,1; S, 1,2; S,1,5; S,2; S,3; S,4.
OeToH

Ilpumevanmsa: 1. B HacTosfmumx HOpMax TEPMHHBI JeErkuii OeroH" U
,TIOPN30BaHHBIN OETOH" HMCHONB3YIOTCS COOTBETCTBEHHO Ml 0003HAYECHHUS JIETKOTO
0eTOHAa IUIOTHOW CTPYKTYphl M JIETKOTO OETOHAa MOPH30BAaHHOW CTPYKTYpPHI (CO
CTENEHBIO OPU3ALUH CBHIIIE 6 %).

2. I'pymma menko3epuucroro 6erona (A, b, B) momkHa ykaspiBatecsi B pabounx
yepTexax KOHCTPYKIHUH.

2.4. Bo3pact 6eToHa, OTBEYAIOIINII €ro KIaccy IO MPOYHOCTH Ha CKaTue
U OCEBOE pACTSDKEHHE, Ha3Ha4yaeTcs NpU INPOEKTHPOBAHMM HCXOMAsS U3
BO3MOXKHBIX pPEaIbHBIX CPOKOB 3arpy>KeHHs KOHCTPYKIHH IIPOEKTHBIMU
Harpyskame, crocoba BO3BEIEHHMS, YCIOBUH TBepAeHHs OeroHa. Ilpu
OTCYTCTBUH 3THX JaHHBIX KJIACC OETOHA YCTaHABIMBAETCS B Bo3pacTe 28 CyT.

3HaueHHe OTIIyCKHOW TPOYHOCTH OETOHAa B JJIEMEHTaX COOPHBIX
KOHCTPYKIIMI cienyeT HaszHadaTh B cooTBercTBHU ¢ ['OCT 13015.0-83 u
CTaHJapTaMH HA KOHCTPYKIMU KOHKPETHBIX BUJIOB.



2.5. JIns xene300eTOHHBIX KOHCTPYKIMH HE JIOITyCKAeTCsl IIPUMEHSITh!

TSDKENBIA M MEJIKO3EPHUCTHIA OETOHBI Kiacca M0 MPOYHOCTH Ha CHKaTHe
HHUXKE A7,5;

nerkuii GeTOH Kiacca MO TPOYHOCTH HA CKatme Hmke A3,5 — s
OJTHOCIIOMHBIX U HIKe A2,5 — 1Sl ABYXCIIOMHBIX KOHCTPYKIIHIA.

Pexomenyercst mpuHUMATh Ki1acc OETOHA 10 MPOYHOCTH Ha CXKaTHe:

JUISL )KeJIe300€TOHHBIX 3JIEMEHTOB M3 TSDKENIOrO0 U JIETKOTO OETOHOB,
pacCUMTHIBAEMBIX Ha BO3/IEHCTBHE MHOTOKPATHO MTOBTOPSIIOLIEHCST HATPY3KH,
— He HIKE B15;

JUISL JKEJIE300€TOHHBIX CXKATBIX CTEP)KHEBBIX 3JIEMEHTOB M3 TSDKEINIOTO,
MEJTKO3EPHHICTOTO H JIETKOTO GETOHOB — He Hike A15;

JUIL  CHJIbHOHArpY)KEHHBIX JKEJIE300€TOHHBIX ~ CXKATBIX ~ CTEPIKHEBBIX
9JIEMEHTOB (HampuMep, As KOJIOHH, BOCIPHHUMAIOIINX 3HAYNTEIbHBIC
KPaHOBBIE HArpy3KH, U UL KOJIOHH HIKHUX 3Ta)Keil MHOTO3Ta)XXHBIX 3aHNH)
— He Hike B25.

2.6*. Jlns mpenBapuTEIbHO HANpPSDKEHHBIX 3JIEMEHTOB M3 TSDKEINIOTO,
MEJIKO3epHUCTOT0 M JIETKOrO OETOHOB Kiacc O€TOHa, B  KOTOPOM
pacronokeHa HallpsDKeHHas apMarypa, cielyeT IPUHUMATh B 3aBUCUMOCTH
OT BHJAa M Kiacca HampsAraeMoil apMmarypsl, ee AWaMeTpa W HaId4us
AHKEPHBIX YCTPOWCTB HE HIDKE YKa3aHHOTO B Ta0m. 8%*.

Tabnuma 8*
Bug u kimace Kiacc Gerona,
HAIpPSTaeMOil apMaTypbl HE HUKE
1. IIpoBosiouHast apMaTtypa KjIaccoB:
B-II (mpn HaiM4ny aHKEPOB) B20
Bp-II (6e3 aHkepoB) 1raMeTpoM, MM:
JI0 5 BKJIIOY. A20
6 u Gornee B30
K-7u K-19 B30
2. CrepxHeBas apmarypa (0e3 aHKepOB) TUAMETPOM,
MM:
ot 10 g0 18 BKIIOY., KJTACCOB: B15
A-IV
A-V B20
A-VIu AT-VII A30
20 u Gotee, KJ1acCOB:
AV A20
A-V A2s
A-VIu At-VII B30

[Mpumeuanne. OG03HAYCHHS KIACCOB apMaTypbl — B COOTBETCTBUH C II. 2.24a*.

Ilepenaroynas mpo4HOCTh OeTOHA Rj, (IPOYHOCTH OETOHA K MOMEHTY
ero o0kaTusi, KOHTPOJIMpyeMas aHAIOTHYHO KiiacCcy OETOHa M0 MPOYHOCTH
Ha ckaTue) HazHavaeTrcs He MeHee 11 Mlla, a mpu cTepkHEBOIl apmatype
xinaccoB A-VI, Ar-VI, AT-VIK u Ar-VII, BbicOKOmpouyHOIl apmarypHOH
MPOBOJIOKE 0€3 aHKEpOB M apMaTypHBIX KaHaTtax — He MeHee 15,5 Mlla.
[lepenaTounas MPOYHOCTH, KPOME TOTO, AOJDKHA COCTABIIATH HEe MeHee 50 %
NPUHATOTO Kiacca OETOHa MO IIPOYHOCTH Ha CKATHe.

JU11 KOHCTpPYKLUH, pAacCUMTHIBAEMBIX Ha BO3AEHCTBHE MHOTOKpPAaTHO
TIOBTOPSIONIEICS HAarpy3Kd, MHHAMAlbHBIE 3HA4CHHs Kiacca OeToHa,




NpuBeJieHHbIe B TaOn. 8%, mpH NPOBOJOYHOW HampsraeMoil apMartype u
CTEep2KHEBOI HampsAraeMmoil apmarype kiacca A-IV He3aBucuMo OT Tuamerpa,
a Take kimacca A-V mmamerpoM 10—I18 MM HOMDKHBI yBETHMYUBATHCA Ha
OIHY cCTyneHb, T. €. 5 MIlla, ¢ COOTBETCTBYIOIUIMM IOBBILIEHHEM
nepelaTouHOM MPOYHOCTH OETOHA.

[Ipr mpoeKTUpOBaHNM OTIEIBHBIX BHJIOB KOHCTPYKIHH JIOITyCKaeTcs
000CHOBaHHOE B YCTaHOBJICHHOM MOPSIIKE CHI)KEHHE MHHUMAJIBHOTO Kilacca
0eToHa Ha OJIHY CTyIeHb, paBHyI0 5 MIla, npotuB npuBeaeHHOit B Tabm. 8* ¢
COOTBETCTBYIOUIMM CHH)KEHHEM IepeIaTOYHON POYHOCTH OETOHA.

[lpumeuanus: 1. Ilpu pacuere >’xene300€TOHHBIX KOHCTPYKIMH 4 cTaauu
NPEIBAPUTENILHOTO 00XKATUsI PACYETHBIE XapaKTEPUCTUKK OETOHA NPUHHMAIOTCS Kak
JUIs Kjlacca OeTOHa, YUCIICHHO PaBHOTO MEpeIaTOYHOM NPOYHOCTH OeToHa (10 THHEH-
HOW MHTEPIOSLUN).

2. ITpu npoeKTUPOBAHUM OTPAXKIAOIIUX OJHOCIOWHBIX CIUIOLIHBIX KOHCTPYKIHUH,
BBINOJHAOMNX ~(QYHKIMH TEIUIOM30JSLMY, JOMYCKAaeTcss IPU  OTHOCUTENILHOMN
BeIMYUHE 00XaTus OeToHa op,/R,, He Oonee 0,30 HCTONB30BaTh HAMPATaEMYIO
apmarypy kiacca A-IV mmamerpom Ha Gonee 14 MM mpm Kiaccax Jierkoro GeToHa
B7,5 — B12,5, npu 3TOM nepeaaToyHas MPOYHOCTh OETOHA Ry, MOJDKHA COCTaBIIATD
He MeHee 80 % xitacca OeToHa.

2.7. Menko3epHHUCTBI O€TOH 0€3 CIeNUaTbHOI0 SKCIEPHUMEHTAIBHOTO
00OCHOBaHMSI HE JIONyCKAaeTcs TNPUMEHSTHh sl KeJIe300€TOHHBIX
KOHCTPYKIIHH, MOJIBEPTAIOIIMXCSI ~ BO3ACHCTBHIO  MHOTOKPATHO
MOBTOPSIIOLICHCS] Harpy3ku, a Takxke AJs MPEABAPUTENILHO HAMPSKEHHBIX
KOHCTPYKLUH MpPOJETOM CBbIe 12 M IpU apMUPOBAaHUM IPOBOJIOYHOMN
apmarypoii k1accoB A-II, Bp-II, K-7 u K-19.

Knacc menkoszepHmcroro 0eToHa 10 TPOYHOCTH HAa  CHXKAaTHE,
NPUMEHAEMOr0 A 3aIllUTHl OT KOPPO3MH M O0ECHedeHHs CLEIUICHHS C
0ETOHOM HampsraeMoW apMaTypbl, paclojiO’KEeHHOH B Ia3ax W Ha
MTOBEPXHOCTH KOHCTPYKITUH, TOJDKCH OBITh He Himke B12,5, a 1 uHBEKIIH
KaHaJIoOB — He HIbke B25.

2.8. Jlnd  3aMOHONIMYMBAHUS  CTHIKOB  OJJIEMEHTOB  COOPHBIX
JKeJIe300eTOHHBIX KOHCTPYKIMH Kiacc OeToHa cleqyeT YCTaHaBIIMBAaTh B
3aBUCHMOCTH OT YCIIOBUI paOOTHI COEAMHSAEMBIX JIEMEHTOB, HO IIPHHAMATH
HE HIDKE A7,5.

2.9. Mapku OeToHa IO MOPO30CTOMKOCTH W BOJOHEIPOHHIIAEMOCTH
OETOHHBIX H KEIE300€TOHHBIX KOHCTPYKIMH B 3aBHCUMOCTH OT PEKHUMa MX
SKCIUTyaTalliM ¥ 3HA4YE€HUH pAacueTHBIX 3MMHHMX TEMIIEpaTyp HapyXKHOTO
BO3JlyXa B pailoHE CTPOUTEIHCTBA JOJKHBI IPUHUMATHCS:

JUIl KOHCTPYKIMH 3MaHMH M COOpY)XEHHMH (KpoMe HapyXHBIX CTEH
OTAIUINBAEMBIX 3JIaHUI) — He HIDKE YKa3aHHbIX B Ta0l. 9;

JUISL Hapy>KHBIX CTEH OTaIUIMBAaeMbIX 3JIaHWH — HE HIDKE YKa3aHHBIX B
tabm. 10.

2.10. /Iyt 3aMOHOJIMYMBAHKS CTHIKOB 3JIEMEHTOB COOPHBIX KOHCTPYKIUH,
KOTOpBIE B IIPOIEcCe SKCIUTyaTalldd WM MOHTaXa MOTYT IOJBEpPraThbCs
BO3/ICHCTBUIO OTPHUIATENILHBIX TEMIIEpaTyp HAapy’KHOTO BO3MIyXE, CIEAyeT
IOPUMEHATh OETOHBI IPOEKTHBIX MapoK II0 MOPO30CTOMKOCTH H
BOJIOHETIPOHMIIAEMOCTH HE HW)KE MPHHSATHIX IS CTHIKYEMBIX 3JIEMEHTOB.

H0pMaTHBHLIe " pacyeTHbIC
XapaKTepPUCTUKHU 0eToHa

2.11. HopmarusabiMu COINPOTHUBJIEHUSAMHU OeroHa SIBJISTIOTCS
COIIPOTHUBIICHUE OCEBOMY CXATHIO TPHU3M (TpHU3MEHHAs MPOYHOCTH) R;, U
COIIPOTHBIIEHUE OCEBOMY PACTSHKEHUIO Ry



PacuetHble compoTHBieHUsI OeTOHA JUIsl TIPEJETIbHBIX COCTOSHUN MEepBOi
Ry, Ry v BTOPOH Ry ser, Rpyser TPYIIT ONIPENEISIIOTCS I€JIEHUEM HOPMATHUBHBIX
CONPOTHBJICHMH Ha COOTBETCTBYIOIINE KO3()(UIMEHTH HAaISKHOCTH IIO
OETOHY TIPU CXKATHUH Yp. WU PACTSHKEHHUH Yj,, TPUHUMAEMBIE JJISI OCHOBHBIX
BUIOB OetoHa 1o Tabum. 11.

2.12. HopmaTuBHBIE CONpOTHBIEHHUS OeToHa Rp, {C OKpyIJIeHHEM) B
3aBUCHMOCTH OT KJlacca OETOHAa IO NMPOYHOCTH Ha CXKaTHhe INpPUBEICHBI B
Tabm. 12.

HopmaTuBHOE compoTHBIeHHEe OETOHA PACTSIKEHUIO Ry, B CIydasx,
KOTJIa TPOYHOCTh OETOHA Ha PACTSKEHUE HE KOHTPOJIUPYETCsl, TPUHIUMAETCS
B 3aBHCHUMOCTH OT Kj1acca OETOHa IO IMPOYHOCTH Ha C)KaThe COTJIaCHO Talll.
12.

HopMmaTnBHOE cONpOTHBIEHHE OETOHA OCEBOMY pACTSIKCHUIO Ry, B
CllyyasiX, KOTrZa IIPOYHOCTh OETOHa Ha pacTsHKEHHE KOHTPOJIMPYETCS Ha
NPOM3BOJICTBE, TNPUHUMAETCSI PAaBHBIM €ro T'apaHTHPOBAHHOW NPOYHOCTH
(xytaccy) Ha 0ceBO€ pacTsDKEHHE.

2.13. Pacuernsie compoTuBieHust OertoHa R, Ry, Rpser, Rpgser (C
OKpYTJICHHEM) B 3aBUCHMOCTH OT KJiacca OeTOHa 110 IPOYHOCTH Ha CKaTHe U
OCEBOE DACTSDKEHHE TIPUBEICHBI: ISl TIPENENbHBIX COCTOSHHMH HepBOH
TPYIIIEI — COOTBETCTBEHHO B Ta0i. 13 u 14, Bropoii rpymmsr — B Tadm. 12.

PacuerHrple conpoTuBieHUsT O€TOHA AT MPENENbHBIX COCTOSHHMA MepBOit
rpymnsl R, u R, CHWXKAIOTCS (WIM TOBBIIAIOTCS) MyTEM YMHOXXEHHs Ha
KOX(pPUIUEHTH YCIOBUH paboTHl OETOHA Y, YUHTHIBAIOIIHE OCOOCHHOCTH
CBOMCTB 0€TOHA, UIMTEIBHOCTh JIEHCTBHS, MHOTOKPAaTHYIO NOBTOPSIEMOCTh
Harpy3Kd, YCIOBUSI MW CTaauilo paboThl KOHCTPYKIHMH, CIIOCOO ee
W3TOTOBJICHHS, pa3Mephl CEYEHUs U T. II. 3HAUCHUS KOAPPHUIIMEHTOB YCIOBUH
paboTsI y,; puBeieHbI B Ta0II. 15.

PacuetHble conpoTHBiIeHUsI OETOHA [UIsl TIPENENIbHBIX COCTOSIHUI BTOPOI
TPyl Ry . U Ry ger BBOOAT B pacueT ¢ KoddduipieHToM ycnoBuii paboTs
6erona v,; = 1,0, 3a HCKIIIOYEHNEM CITy4yaeB, yKa3aHHbIX B 1L 4.10-4.12.

st OTAENBHBIX BUJOB JIETKUX OETOHOB JIOMYCKaeTCs NMPUHHMATh HHBIC
3HAUYEHHs PACUYETHHIX CONPOTHUBIICHHWH, COTJIACOBAaHHBIE B YCTaHOBJICHHOM
TIOPSIZIKE.

ITpumeuanwe. [Ipu ucnons30BaHUN B pacdeTax MPOMEXKYTOUHBIX KIaccoB OeTOHa
I10 IPOYHOCTH Ha CKATHE COTJIACHO II. 2.3 3HAYEHMS XapaKTEPUCTHUK, TPUBEJICHHBIX B
Tabum. 12, 13 n 18, mpuHUMAIOTCS IO TMHEHHOH MHTEPITOIISIIUN.

2.14. 3HaveHUs HAYaITLHOTO MOIYJISI YIPYrocTH OeToHa Ej, pu ckaTun
U pacTsDKCHMHM NpUHMMAOTCS Mo Tabm.18. [lng He 3aIuIIeHHBIX OT
COJIHEYHOW pajuanuy KOHCTPYKIMH, NpeAHa3Ha4yeHHBIX s paboThl B
xinMarudeckoM nozpaitone IVA cormacuo CHull 2.01.01-82, 3Hauenus E,,
yKa3zaHHBIE B Ta0I. 18, cexyer ymHOXaTh Ha K03 Pumument 0,85.



Tabuma 9

YcnoBust paboThl KOHCTPYKIUIT

Mapka 6eToHa, He HIKe

XapaKTepUCTUKA PEeKUMa

pacueTHas 3UMHSIS
TeMIepaTypa
Hapy»XHOro Bo3ayxa, °C

110 MOpO3OCTOI>'IKOCTI/I

10 BOJOHEIPOHUIIAEMOCTH

JUISl KOHCTPYKIMH (KpOME Hapy>KHbIX CTEH OTAINIMBAEMBbIX 3[1aHUM)
3/1aHUH ¥ COOPY>KEHHH Kiacca 10 CTENEeHU OTBETCTBEHHOCTH

1 11 111 1 11 111
1. TlomepemeHHOE  3aMOpaXKMBaHUE U
OTTaMBaHUE:
a) 4 BOJIOHACBIIIIEHHOM COCTOSTHUU Hwxe munyc 40 F300 F200 F150 W6 w4 w2
(Hanpumep, KOHCTPYKLIUH, pacno-| Hwxe wmunyc 20 nmo F200 F150 F100 w4 w2 He Hopmupyercs
JIOKCHHBIE B CE30HHO-OTTaUBAIONIEM cloe | MuHYC 40 BKIIOU.
IpyHTa B paifloHaX BEYHOW Mep3II0TEI) Hwxe wMuHyc 5 10 F150 F100 F75 w2 He nHopmupyertcs
MHHYC 20 BKJIIOU.
MuHyc 5 u BblLIe F100 F75 F50 He nopmupyertcs
0) B yCIIOBHAX 3MU30JMYECKOr0 BoioHACH- | Hwke munyc 40 F200 F150 F100 w4 w2 He Hopmupyertcs
LIEeHHs (Hampumep, Hag3emuele| Hmke wmummyc 20 1o F100 F75 F50 w2 He nHopmupyertcs
KOHCTPYKIUH, IIOCTOSIHHO TToJBepratonue- | MuHyc 40 BKIIOY.
cs1 aTMOC(EPHBIM BO3/ICHCTBHSM) Hwke wmuHyc 5 10 F75 F50 F35* He nHopmupyertcs
MHHYC 20 BKIIIOY.
MuHyc 5 U BbILIe F50 F35* F25* To xe
B) B YCIIOBUSIX BO3IYIIHO-BI2)KHOCTHOIO Hmxe munyc 40 F150 F100 F75 W4 W2 He nopmupyertcs
COCTOSIHUS npu orcyrctBuu | Hike wmuuyc 20 10 F75 F50 F35%* He Hopmupyertcs
9MU30IMYECKOT0 BOJOHACHIIICHUS MHHYC 40 BKIIIOY.
(HanpuMep,  KOHCTPYKIMHM, mOCTostHHO| Hmwke wMuHyc 5 1o F50 F35%* F25* To xe
MIOABEPTAIOIIIECs BO3ACHCTBHUIO OKpPYXKafo- | MHHYC 20 BKIIIOY.
mero BO3AyXe, HO 3allMIIeHHble OT| MuHyc 5 ¥ Bblme F35* F25* F15%* N
BO3JEHCTBHS aTMOC(EPHBIX OCATKOB)
2. Bo3moxHoe »snu3oguueckoe Bigdaénioace
temneparypsl Huxe 0 °C:
a) B BOJIOHACHIIEHHOM COCTOsIHUM (Hanpu- | Hwke munyc 40 F150 F100 F75 "
Mep, KOHCTPYKIHH, Haxosmuecs B rpyHTe| Hike wmuuyc 20 10 F75 F50 F35%* "
WK T10]] BOJIOK) MHHYC 40 BKJIIOY.
Hwke wmuHyc 5 10 F50 F35* F25%* "
MuHYC 20 BKITIOY.
Munyc 5 u BbIlIe F35* F25* He Hopmupyercst




0) B YCIIOBHSIM BO3/yIIIHO-BJIQYKHOCTHOTO Hwxe munyc 40 F75 F50 F35%*

cocrosiuusi  (Hanpumep, — BHyTpenHue| Hmke wmuuyc 20 10 F50 F35* F25* "
KOHCTPYKIMH OTaIUIMBAEMBIX 3[aHHI B MuHyc 40 BKITIOY.
MEPUOJ CTPOUTENILCTBA U MOHTAXKa) Hwke wmuHyc 5 10 F35%* F25* F15%* "
MUHYC 20 BKIIOU.
Mumyc 5 u Bblie F25* F15%* He HopMudyeofis "

* JUitst TSDKEIIOTO M MEIIKO3EPHUCTOr0 OATOHOB MapKH 110 MOPO30CTOMKOCTH HE HOPMUPYIOTCSL.
** J11s TSDKEIIOT0, MEJTKO3EPHHICTOTrO H JIErKOro 6ETOHOB MapKH 110 MOPO30CTOHKOCTH HE HOPMUPYIOTCS.

HpI/IMe‘{aHI/ISIZ 1. MapKI/I OeToHa 1o MOpO3OCTOﬁKOCTI/I 1 BOAOHCTIPOHUIIAEMOCTH JIsL KOHCprKHI/Iﬁ COOpy)KeHI/Iﬁ BOZ[OCHaG)KeHI/DI W KaHaJIM3allu1, a TaKXe 1A CBaii U CBai-000J109eK ciaenyer
Ha3Ha4vaTb COTJIaCHO TpeGOBaHI/IHM COOTBETCTBYIOIIUX HOPMATUBHBIX TOKYMEHTOB.
2. PacueTHble 3UMHHE TEMIIEPATYPhI HAPYKHOI'O BO3AyXa NPUHUMAIOTCA COIJIaCHO YKa3aHUAM II. 1.8.

Tabmmma 10
VYcnoBust paboThl KOHCTPYKIUH MuHnMalbHast Mapka O€TOHa 110 MOPO30CTOHKOCTH Hapy KHBIX CTEH
OTAIUIMBAEMBIX 3JaHHUI U3 GETOHOB
OTHOCHTEJIbHAS BIAXKHOCTh pacdeTHast 3UMHsIs JIETKOT'0, TYE€UCTOr0, IOPU30BAHHOTIO | TSDKEJIOr0, MEJIKO3EPHUCTOIO
BHYTPEHHETO BO3IyXa TeMIepaTypa HapyKHOTO JUISL 30aHKI KI1acca 110 CTeNeHH OTBETCTBEHHOCTH
MOMEILIEHUS Py, Y0 Bo31yxa, °C I 11 111 1 11 11
Oine > 75 Hixe munyc 40 F100 F75 F50 F200 F150 F100
Huxe munyc 20 1o F75 F50 F35 F100 F75 F50
MuHyc 40 BKJIBY.
Hwxe munyc 5 o F50 F35 F25 F75 F50 He Hopmupyertcs
MuHyc 20 BKITIOY.
Munyc 5 u Bbie F35 F25 F15* F50 He nopmupyercst To xe
60 < @iy <75 Huxe munyc 40 F75 F50 F35 F100 F75 F50
Hwxe munyc 20 F50 F35 F25 F50 He Hopmupyertcs
110 MuHyc 40 BKJIIOY.
Hmxe munyc 5 F35 F25 F15* He nHopmupyercs To xe
110 MuHYyC 20 BKIJIIOY.
Munyc 5 u BblLIe F25 F15* He nHopmupyercs N
Qi <60 Hixe munyc 40 F50 F35 F25 F75 F50 He Hopmupyertcs

Huxe munyc 20 b35 F25 F15* He Hopmupyercst
110 MuUHYC 40 BKITIOY.




Hwxe munyc 5 F25 F15* He Hopmupyercs To xe
110 MuHYyC 20 BKJIIOU.
Munyc 5 u BbllIe F15%* He Hopmupyercs N

* Jlnst terkuX OETOHOB MEPKH [0 MOPO30CTOMKOCTH HE HOPMUPYIOTCSL.

Ipumevanwus: 1. [Ipy Hanuuuy mapo- ¥ TUIPON3OIALMH KOHCTPYKIMH U3 TSDKEIBIX, MEIKO3EPHUCTHIX M JETKHX OSTOHOB MX MapKH II0 MOPO30CTOMKOCTH, YKa3aHHBIE B HAacTOsIIEeH Tabnuie,
CHIKAIOTCS Ha OJIHY CTYIIEHb.
2. PacueTHas 3UMHsA TeMIepaTypa Hapy KHOIO BO3/lyXa IPUHUMAETCS COIIACHO yKa3aHUsAM II. 1.8.




Jnst GeTOHOB, MOJBEPraloIIMXCsl IMONEPEMEHHOMY 3aMOPAXKUBAHUIO W
OTTaWBaHMIO, 3Ha4YeHUs F;, ykazaHHbIe B Tabin. 18, cimemyer ymHOXaTh Ha
koa(durMeHT ycnoBuid paboThl Ve, TPUHAMAEMBIH 10 Tabu. 17.

[lpn HanM4yMu NAHHBIX O COPTE LIEMEHTa, COCTaBe OETOHa, YCIOBHAX
W3TOTOBNEHHS (HampuMmep, UEHTpU(QYTHMPOBAaHHBIH O€TOH) W T. 1.
JOIyCKaeTcsl TIPUHUMATH Jpyrue 3HadeHus £, corllacoBaHHBIE B
YCTaHOBJICHHOM IOPSIKE.

2.15. Koadunuent nmHelHON TemmepaTypHOHW aedopmaniu o, HpH
M3MeHeHn: TemuepaTypsl or muHyc 40 mo tiroc 50 °C B 3aBHCHMOCTH OT
BHUJa OETOHA IPUHUMAETCS PaBHBIM:

JUISL TSDKEJIOTO, MEJIKO3EpHHCTOro OETOHOB M JIETKOro OeToHa mpu
MEJIKOM ILIOTHOM 3amonuuTene — 1-107 °C™';

JUIS JIETKOTo GETOHa MPH MEJIKOM HOPHCTOM 3anonautene — 0,7-107°
Jonk

JUTSL TICUCTOTO U MMOpHU30BaHHOTO OeToHOB — 0,8 107° eC!,

[lpn HaMMYMK JAQHHBIX O MHHEPAJOTHYECKOM COCTaBe 3aIlOJHHTENEH,
pacxojie LieMEeHTa, CTEIIeHH BOAOHACKIIIEHHsI 0ETOHA, MOPO30CTOHKOCTH U T.
J. JIOMycKaeTcss MNpPHHMMATh JAPYrME 3HA4YeHHs Oy, OOOCHOBAaHHBIE B
YCTaHOBIICHHOM Topsiake. [l pacdeTHOM Temmepatypsl Hike MuHyc 50 °C
3HAYEHHS Oy, IPHHUMAIOTCS IO IKCIIEPUMEHTAIILHBIM JaHHBIM.

Tabmuma 11

KoahduumeHTsl HageKHOCTH 10 OETOHY TPH CHKATHH
U PACTSDKEHHHM Yy M Yy JJIS PACUETA KOHCTPYKIHMI
110 HPEJIeTbHBIM COCTOSTHUSAM

Bup 6etona NIEpBOM IPYNIIbL BTOPOit
Y TIPU Ha3HAYECHHUH KJIacca TPYIIBI Y. H Vi
Yhe 0eTOoHA [0 MPOYHOCTH

Ha C)XaTue Ha pacTsHKEHUE

Tsoxenslii, HanpsAraroOUM, 1,3 1,5 1,3 1,0
MEJIKO3E€PHHUCTBIH, JIETKHUi
Y IOPU30BaHHbIH

SluencToIit 1,5 23 — 1,0

2.16. HavanbHblii koadduimeHT momnepedHoi nedopmanuu OeroHa v
(ko3 durmment Ilyaccona) mpuHMMaercs paBHEIM 0,2 [UIsI BCeX BHIOB
Oerona, a mMomynb casura O6eroHa G — paBHBIM 0,4 COOTBETCTBYIOIIHX
3HaueHui Ej, yka3aHHbIX B Ta0. 18.



Tabmauma 12
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Ipumeuanus: 1. Hax uepToit ykasamsl 3HadeHus B MITa, mox uepToii — B Kre/cM?.

2. I'pyminbl MenKO3epHUCTHIX OETOHOB MPUBE/ICHSI B 11 2.3.

3. 3HaueHHs CONPOTUBIICHUI MPUBENICHBI U TYENCTOro OeToHa cpenHell BiaxxHocTbio 10 %.

4. Ins xepaM3uTonepnuToOeToHa Ha Billy-+eHill epIUTOBOM TeCKe 3HauCHUsI Ry, U Ry, 5., IPUHAMAIOT KaK JUIsl JIETKOro OETOHA Ha IIOPUCTOM IecKe C yMHOKeHHeM Ha koddduuuent 0,85.
5. 11 nopu30BaHHOTO OETOHA 3HAYEHHMS R, U R} 5., IPUHUMAIOT TAKUMHU 7K€, KaK JUIsl JIETKOro OeToHa, a 3HaYeHUs Ry, U Ry, 5., YMHOXKAIOT Ha KO3 duirent 0,7.

6. [lna Hanpsratouiero 0eToHa 3HaueHus Ry, U R, ;. NIPUHUMAIOT TAKMMH K€, KaK JUIS TSDKENIOro OeTOoHa, a 3Ha4eHUs Ry, U Ry, o, YMHOXKAIOT Ha KO3 durment 1,2.

Tabmuna 13

PacuerHble conpoTuBiIeHHs O€TOHA JUIsl IPEEIbHBIX COCTOSHUN NEpBON rpymmbl Ry U Ry,
Bun Beron Mpu KJ1acce OETOHa 0 MPOYHOCTH Ha CHKATUE
COIPOTUBIECHHUS

Bl B1,5 B2 A2,5 | B35 BS B7.5 | B10 [ A12,5] BI5 B20 B25 A30 | B35 Ad0 | A45 B50 [ B55 B60

Cxarne oceBoe  (mpus- | Tsoxenbrit |l — — — — 2.1 2.8 4.5 _6.0 1.5 _8.5 11,5 14,5 17,0 19.5 22,0 25.0 27.5 30,0 33.0

MEHHasI POYHOCTB) MEJIKO3EPHHCTBII 21,4 | 28,6 459 61,2 76,5 86,7 117 148 173 199 224 255 280 306 336
R,

Jlerkuit — — — 1.5 2.1 2.8 4.5 6.0 | _7.5 | _85 11.5 14.5 17,0 | 19,5 | 22,0 — — — —

153 | 214 | 28,6 | 459 | 61,2 | 76,5 | 86,7 117 148 173 199 224

Sluencrrit 063 [ 095 | 13 | 1.6 | 22 | 3.1 [ 46| 60 | 7.0 | _77 | — — — — — — — — —
6,42 9,69 13,3 16,3 22,4 31,6 46,9 61,2 71,4 78,5
Pactspxenue oceBoe Tsoxenbrit — — — — 0.26 0.37 0.48 0,57 0,66 0,75 0,90 1,05 1,20 1.30 1.40 145 1,55 1,60 1,65
Ry, 2,65 3,77 4,89 5,81 6,73 7,65 9,18 10,7 12,2 13,3 14,3 14,8 15,8 16,3 16,8
Menko3epHUCTBIH
TPYIIL:
A — — — — 0.26 | 037 | 048 [ 057 | 0.66 | 0.75 | 090 | 1.05 | 1.20 | 130 | 140 [ — — — —




1,73 | 2,75 | 4,08 | 4,59 | 581 6,53 7,85 | 9,18 10,2

B — — — — — — — — — 0.75 | 0.90 1.05 1.20 | 130 | 1.40 | 1.45 | L55 | 1.60
7,65 9,18 10,7 12,2 13,3 14,3 14,8 15,8 16,3

Jlerkuit npu Menkom

3aII0JHUTENe:
IIOTHOM — — — 0,20 | 0,26 | 037 [ 048 | 057 | 066 [ 0,75 | 0,90 1,05 1,20 | 1,30 | 1.40 — — —
2,04 | 2,65 | 3,77 | 4,89 | 581 6,73 | 7,65 | 9,18 10,7 12,2 13,3 14,3
HOPHCTOM — — — 0,20 | 026 | 037 [ 048 | 057 | 066 [ 0,74 | 0,80 | 0,90 1,00 | 1,10 | 1.20 — — —
2,04 | 2,65 | 3,77 | 4,89 | 5,81 6,73 | 7,55 | 8,16 | 9,18 10,2 11,2 12,2
SuencTeiit 0,06 ( 009 0,12 | 0,14 | 018 | 024 | 028 | 039 | 044 | 046 — — — — — — — —
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IIpumedvanns: 1. Hag geproit ykazansl 3Hauenus B Mlla, mox geproit — B Kre/em’.

2. I'pymnmbl MEIKO3epHUCTHIX OETOHOB PUBENEHHI B 1. 2.3.

3. 3HavyeHHs pacyETHBIX COMPOTUBIICHUH IPUBEACHBI AJISI TICHCTOT0 OeTOHA cpeqHeil BIaxHOCThI0 10 %.

4. 1151 KepaM3UTONEPIUTOOSTOHA Ha BCIIYYCHHOM IIEPIUTOBOM IEeCKE 3HAYCHUS R),, MPUHUMAIOT KaK IS JIETKHX O€TOHOB Ha TIOPUCTOM IIECKE ¢ YMHOXeHHEM Ha kodddurment 0,85.
5. st mopu30oBaHHOTO OETOHA 3HAYCHUS R, MPUHUMAIOT TaKUMHU XKe, KaK JJIs JeTKOro OeToHa, a 3HaYeHue Ry, yMHOKAIOT Ha Koadduiuent 0,7.

6. [l Hanpsirarornero 6etoHa 3HadeHune R;, MPUHAMAIOT TAKUM XKe, Kak sl TSDKeJIoro 0eToHa, a 3HadeHus R, yMHOXKAIOT Ha Kodddurment 1,2.




Tabmnuma 14

PacueTHble COPOTHBIICHUS OETOHA
Bun beron JUISl IPEAENbHBIX COCTOSHUI MEPBOI rPyIIIbI Ry, TPU
CONPOTUBIICHUS Kj1acce OeTOHa 110 NPOYHOCTH Ha OCEBOE PACTSHKEHHE
B0,8 | B/1,2 | B,1,6 | B2,0 | B2,4 | B2,8 [ B3,2
Pactspxenue TsoKeINbIi, 0,62 | 093 | 1.25 | 1,55 | 1.85 | 2,15 | 2.45
0CceBOe HaNpATaloNnin, 6,32 | 9,49 12,7 15,8 189 | 21,9 | 25,0
MEJIKO3EPHUCTBIN 1
JIeTKuii

IIpumedanne. Hag geptoii ykazansl 3uauenus B MIla, mox geproit — a Kre/em?.




Tabmuma 15

Koagpdurment
dakropsl, 00ycioBIMBaroIye BBeAeHNE KodddunnenTta ycI0BHH paboThI OeToHa
ycJI0BHi paboThI GeToHa YCJIOBHOE YHCIIOBOE
0003HauCHNE 3Ha4YeHUE
1. MHOTOKpATHO MOBTOPSIOIIASCS HATPY3Ka Yo1 CwM. Tabn. 16
2. AnuTenbHOCTh NEHCTBUS HATPY3KH:
a) NpU y4yeTe MOCTOSHHBIX, JUIUTEIBHBIX W KPATKOBPEMEHHBIX HArpy30K, KpOME HArpy30K HEHpOIODKUTENLHOTO AEHCTBHUS, CyMMapHas Va2
JUIMTENBHOCTD JISHCTBHS KOTOPBIX 32 NMEPUOA JKCILTyaTallMd Maja (HampuMmep, KpaHOBbIE HArpy3Kd; Harpy3KH OT TPAHCIIOPTHBIX CPEACTB;
BETPOBBIC HArpy3KH; Harpy3kH, Bi3HEEarouee NMPH M3TOTOBIICHHU, TPAHCIIOPTHPOBAHMM M BO3BEIEHHU W T. I.), @ TAKXKE IPH yUeTe O0COOBIX
Harpy3oK, BBI3BaHHBIX ie)OpMaLUAMHU ITPOCaJOYHBIX, HAOYXaIOIIUX, BEYHOMEP3JIBIX H TIOJOOHBIX TPYHTOB
JUISL TSDKEJIOT0, MEITKO3EPHUCTOTO M JIETKOro GETOHOB €CTECTBEHHOTO TBEPJICHHS U MOABEPTHYTHIX TEIJIOBOH 00paboTKe:
B YCIIOBHSX SKCIUTyaTallid KOHCTPYKIHH, OJarompusATHBIX IS HapacTaHWs MPOYHOCTH OETOHA (HampuMmep, MO BOAOH, BO BIAXHOM 1,00
TPYHTE WM IPH BIAKHOCTH BO3LyXa OKpy»karomien coedl cBeire 75 %)
B OCTAJIBHBIX CITydasix 0,90
VTS ST9EUCTOTO U MTOPH30BAHHOTO OETOHOB HE3aBUCHMO OT YCJIOBHH IKCILTyaTallul 0,85
6) Mpy yueTe B pacCMATpPHBAEMOM COYETAHHH KPATKOBPEMEHHEIX HATPY30K (HEMPOXOKMTEIBHOTO ACHCTBHS) WIM OCOOBIX HATPY30K', He 1,10
yKa3aHHBIX B 103. 2a, UIS BCEX BUIOB OeTOHA
3. BeroHnpoBaHue B BEPTHUKAILHOM MTOJIOKCHUH (BBICOTA CIIOSI OETOHUPOBAHUS CBEIIIE 1,5 M) /1t GeToHa: Vb3
TSDKEJIOT0, MEJIKO3EPHHUCTOTO, JIETKOTO 0,85
SYENCTOTO M MMOPH30BAHHOTO 0,80
4. BnusiHME ABYXOCHOTO CIIOXKHOTO HANPSHKEHHOTO COCTOSTHHUS ,,CoKaTHE — PACTsDKEeHHe" Ha IPOYHOCTH OeToHa Yoa Ni. m. 4.11
5. BeronnpoBaHue MOHOIUTHBIX OETOHHBIX CTOJIOOB M JKeJIE300€TOHHBIX KOJIOHH ¢ HAaUOONBIINM pa3MepoM cedeHus MeHee 30 cM Ybs 0,85
6. [TonepeMeHHOE 3aMOpa)KMBaHUE U OTTAUBAHNE Yb6 Ni. Tabmn. 17
7. DKkcrutyaTalys Ha 3allMIIEHHBIX OT COJIHEYHON paJnaliiy KOHCTPYKUUi B KiuMaTHyeckoM nonpaiione IVA cormacao CHull 2.01.01-82 Y7 0,85




8. Cramust npeBapuTeIbHOTO 00KATHSI KOHCTPYKIIUH: Va8
a) C IPOBOJIOYHOM apMaTypOii:

IIJIs1 JIETKOro OeToHa 1,25
» OCTaJIBHBIX BUIOB OECTOHA 1,10
0) CO CTEpKHEBOW apMaTypOii:
ISt JIETKOro OeToHa 1,35
» OCTaJIBHBIX BUIOB OCTOHA 1,20
9. beToHHBIE KOHCTPYKLMH Yo 0,90
10. BeroHHBIE KOHCTPYKIIUH U3 BBICOKOIIPOYHOTO OETOHA TIPH yueTe KOdDHHUIIHEHTA Vo Ya10 03+mw<1

(3HaueHue o cM. 1. 3.12)

11. BrnaxknocTs stuercroro 6erona, %: Yo11

10 u menee 1,00

cB. 25 0,85

cB. 10, HO MeHee 25 [lo uaTepmONsIMN
12. beToH 11 3aMOHONMYKMBAHUS CTHIKOB COOPHBIX 3JIEMEHTOB TIPH TONIIMHE IIBa MEHee 1/5 HanmMEHbBIIETo pa3Mepa CeUeHHs dJIEMEHTa  MEHee Y12 1,15
10 cm

" Tlpn BBETEHMH MOTIONHUTENHHOTO KOI(hGHIMERTA yCIOBHil PabOTEI, CBA3AHHOTO C YIeTOM OCOOBIX HATPy30K COTJIACHO YKA3aHHAM COOTBETCTBYIONIMX HOPMATHBHBIX TOKYMEHTOB (HATIpHMep, MPH ydeoe
CeMCMHUYECKUX Harpy3oK), IPUHUMAeETCst Vs = 1,0.

Ipumevanns: 1. Koapduumentsr ycnosuii pabotsl 6eTona mo mo3. 1, 2, 6, 7, 9 u 11 IODKHBI YYUTHIBATECS NPH ONPENENCHUH PACYETHBIX CONPOTUBICHUN R, U R, 10 103. 4 — mpu
OTIpeNeNeHHH Ry g, , @ IO OCTAILHBIM ITO3HIUSIM — TOJBKO HPH ONPEAEICHNH R

2. i1 KOHCTPYKIMH, HaXOAAMIMXCS TOJ NEHCTBHEM MHOTOKPATHO NOBTOPSIOIIEHCS HArpy3ku, KO3(GHIMEHT Y,, YYUTHIBACTCS NPH pacueTe IO NMPOYHOCTH, a Yp, — IIPU pacyeTe Ha
BUilfié¢BINOb 1 MO 0OpPa30BaHMIO TPEIIHUH.

3. Ilpu pafiuede KOHCTPYKIHI B CTaANH MPEIBAPUTEILHOTO 00KaTHsI KOAPOHULNCHT Y;, HE YUUTHIBACTCSL.

4. Koaddunuments! ycnouii paboTsl 6eToHa BBIAYOy HE3aBUCUMO APYT OT Apyra, HO IPU 3TOM UX MPOU3BE/ICHNE JODKHO ObITh He MeHee 0,45.




Tabmuma 16
Koaddumuent ycnosuii paboTsl 6eToHA ¥, IpU
Beron CocrosiHue 6eToHa MHOT'OKpATHO MOBTOPSAIOIIEICS HAarpy3Ke u
10 BJIAXXHOCTH K03 PHUIIEHTe aCHMMETPHH IIUKIIA 0, PABHOM

0-0,1] 0,2 | 03 [ 0,4 [ 0,5 | 0,6 | 0,7

1. Tsoxenbrit | EcTeCTBEHHOM BIIaKHOCTH 0,75 10,80 | 0,85 | 0,90 | 0,95 | 1,00 | 1,00
BotoHachIIeHHBIH 0,50 | 0,60 | 0,70 | 0,80 | 0,90 | 0,95 | 1,00

2. Jlerkwuit EcrecTBeHHOMN BIaXXHOCTH 0,60 | 0,70 | 0,80 | 0,85 [ 0,90 | 0,95 | 1,00
BomonacelieHHbIH 0451 0,551 0,65|0,75 (0,85 0,95 ] 1,00

O-b,min

s
Gb,max
HaI/I6OJ'ILH_Iee HalpsKCHUSLT B 6CTOHC B Ipeaciax NUKJIIa HU3MCHCHHUA Harpys3Ku,
oTIpeeNsIeMble COTJIACHO yKa3aHMsIM 1. 3.47.

B ta6n. 16 Py = TZI€ Op mins Ob,max — COOTBETCTBEHHO HalMEHbIIEE U

Tabécma 17
Koadduuuent ycnoBuii paboTst
VYcnosust PacuerHast 3UMHSISt GETOHA Y46 IPHU TIONIEPEMEHHOM
9KCIUTyaTalii KOHCTPYKLHU TeMIieparypa 3aMOPaXMBAHUU U OTTaMBAaHUU
HApY)KHOTO Ui OeToHa
Bo31yXa, °C TSDKEJIOTO U JIETKOTO ¥
MEJIKO3EPHHCTOrO | mopru3oBaHHOTO
[TonepemenHoe 3aMOpaXHMBaHUE
M OTTauBaHHE:
a) B BI4lHACKHIIIIECHHOM Hwxe munyc 40 0,70 0,80
COCTOSIHUHT Hwuxe munyc 20 no 0,85 0,90
MuHYc 40 BKIJIIOY.
Hwxke munyc 5 no 0,90 1,00
MuHyc 20 BKIIIOY.
Munyc 5 u Bl@a 0,95 1,00
6) B ycioBumsx snmsoxudeckoro |Hmxke munyc 40 0,90 1,00
BOJIOHACHIIICHUS Mumnyc 40 u BbIle 1,00 1,00

Ipumeyanus: 1. PacuerHas 3uMHSS TeMIepaTypa Hapy)XHOTO —BO3JyXa
MIPUHUMAETCS COTJIACHO YKa3aHWsM II. 1.8.

2. Tlpu mpeBbILIEHHH MapKu OETOHA IO MOPO3OCTOMKOCTH IO CPaBHEHHUIO C
Tpebyemoii cormacHo Tabn. 9 ko3(DGHUIMEHTH HACTOsIIEH TAOIUIBI MOTYT OBITh
yBenuyeHbl Ha 0,05 COOTBETCTBEHHO KaXKIOM CTYICHM IPEBBIMICHHUS, OJHAKO HE
MOTYT OBITh OOJIBILIE €MHUIIBL.

APMATYPA

2.17*. Jlns apMUpOBaHHUS JKeJIe300€TOHHBIX KOHCTPYKIMH JIOJDKHA
NPUMEHSTBCS apMaTypa, OTBEYalolias TPEeOOBAaHHUSM COOTBETCTBYIOIIMX
TOCYAAapCTBEHHBIX CTAaHIAPTOB WJIM YTBEPXKICHHBIX B YCTaHOBJICHHOM
NOpsAAKEe TEXHWYECKHX YCIOBHA W NpUHAISKAAs K OIHOMY H3
CIeYIOIIHX BUIOB!

CMepIHCHEeBAs APMAMYPHAS CINATb!



a) ropsuekaTaHas — Miaakas kinacca A-I, meproandeckoro mpoduiis
knaccoB A-I1 u Ac-II, A-I11, A-IV, A-V, A-VI;

0) TepMHUYECKH W TEPMOMEXaHWIECKH YIPOYHEHHAS — IEPHOINIECKOTO
npoduns kmacco At-IIIC, AT-IV, AT-IVC, AT-IVK, AT1-V, AT-VK, ATt-
VCK, At-VI, AT-VIK n A1-VII;

NPOBONOUHAS APMAMYPHAS CIATL!

B) apMaTypHasl XOJIOIHOTSHYTas IIPOBOJIOKA!

OOBIKHOBEHHAs1 — MepHoAnIecKoro npoduis kiacca Bp-1;

BBICOKONIpOYHAsE — TJiajkas kiacca B-II, mepuoanmueckoro mpoduis
knacca Bp-1I;

T) apMaTypHbIC KaHAThl — CIHPAIbHBIE CEMHUIPOBOJIOYHBIE Kinacca K-7,
JIeBATHAIIATUIIPOBOJIOUHBIE Kiacca K-19.

Jnst 3akimagHbIX JeTaneil M COCAMHHUTENBHBIX HAKIaJIOK MPHUHUMAETCS,
KaK TpaBWJIO, NPOKAaTHAas YIJEPOIMCTas CTajlb COOTBETCTBYIOIIMX MapoK
COTJIACHO 003aTENIFHOMY TIPIUIOKEHHIO 2 .

B Kene300e€TOHHBIX ~ KOHCTPYKLUHMSAX  JOMYCKaeTcsi  IPUMEHEHUE
YIPOYHEHHOW BBITSDKKOW HAa MPEANPHATHIX CTPOUTEIBHOH HMHIYCTPHU
CTep>KHEBOM apmarypsl kiacca A-IIIB (c koHTpoieM yanuHEHHH U
HaNpsDKCHAU WK C KOHTPOJIEM TOJBKO YAIMHEHHUH).



Tabmuma 18

HauasbHble MOIYITH YIPYrOCTH GEeToHa IPH CHKATHH U pacTsKeHHu £, 107 mpu kiacce 6eTOHA 110 MPOYHOCTH HA CHKATHE

Bberon
Bl B1,5 B2 A2,5 B3,5 B5 B7,5 B10 | B12,5 | BI5 B20 B25 B30 B35 B40 B45 B50 B55 B60
Tsxenbrii:

€CTECTBEHHOI'O TBEPACHHS — — — — 9.5 13.0 16.0 18.0 21.0 23.0 27.0 30.0 325 345 36.0 375 39.0 [39.5403| 40.0
96,9 133 163 184 214 235 275 306 331 352 367 382 398 408

NOJABEPrHYTHI TemIoBoil obpabotke| — — — — 85 [ 115 | 145 | 160 [ 19.0 | 205 | 240 | 27.0 | 29.0 | 31.0 | 32,5 | 34.0 | 350 |35.5362| 36.0
pu aTMOc(EpPHOM JaBICHHU 86,7 117 148 163 194 209 245 275 296 316 332 347 357 367
TOJIBEPTHY ThIN aBTOKJIABHOM | — — — — _7.0 9,88 12,0 13.5 16.0 17.0 20,0 22,5 24,5 26,0 27.0 28,0 29.0 (29,5301 30.0
00OpaboTke 71,4 99,5 122 138 163 173 204 230 250 265 275 286 296 306

Menko3epHUCTBIH rpymm:
A — eCTEeCTBEHHOTO TBEPJCHUS — — — — 7.0 10,0 13.5 15.5 17.5 19.5 22.0 24.0 26.0 27.5 28.5 — — — —

MMOJIBEPTHYTHIN TEIUIOBOH 00paboTke,| — — — — _6.5 9.0 12,5 14,0 15,5 17,0 20,0 21,5 23.0 24,0 24.5 — — — —
pH aTMOoc(HepHOM JaBICHHU 66,3 91,8 127 143 158 173 204 219 235 245 250
b — efioenioBeiiial TBepaeHus — — — — _6.,5 9.0 12,5 14.0 15.5 17.0 20.0 21.5 23.0 — — — — — —

MOJBEPTHYTHIH TEIJIoBOil oOpaboTke| — — — — 5.5 _8.0 11.5 13.0 14.5 15.5 17.5 19.0 20.5 — — — — — —

mpu aTMOc(EpPHOM JaBICHHU 56,1 81,6 117 133 148 158 178 194 209

B — aBTOKJIaBHOTO TBEPACHUS — — — — — — — — — 16.5 18.0 19.5 21.0 22.0 23.0 23.5 24,0 24.5 25.0
168 184 199 214 224 235 240 245 250 255

Jlerkuif W TOpPH30BaHHBI Mapku 110
cpenHei miotHocTH D:
800 — — — 4.0 4.5 5.0 5.5 — — — — — — — — — — — —

1000 — — — 50 | 55| 63| 72| 80| 84| — — — — — | = | = _ _ _

1200 — — — | 60 [ 67| 76 | 87 ( 95 | 100 [ 10, — — — — — — — — —
61,2 68,3 71,5 88,7 96,9 102 107




1400 — — — 70 | 78 | 88 [ 100 [ 11.0 | 117 | 125 | 13,5 | 145 | 155 — — — — —

1600 — — — — 9.0 10,0 11.5 12.5 132 14.0 15.5 16,5 17.5 18.0 — — — —

1800 — — — — — 11,2 13,0 14,0 14,7 15.5 17.0 18.5 19.5 20,5 21.0 — — —

2000 - - | — | — | — | — | 145 | 160 [ 170 [ 180 | 195 | 210 | 220 | 230 [ 235 | — | — | —

Sl4eucThIi  aBTOKJIABHOTO  TBEPJCHHUS
MapKH 0 cpejiHei mioTHocTH D:

500 IN% B (S 7R I IR (R U I I I I R e e e _
11,2 14,3
600 a4 | a7 | a8 | 2a | — | — | — | — | =] =] = =1 = =1=1=1 = _

700 — 19 | 22| 25| 29| — _ — | — _ _ _ _ _ | = = _ _

800 — | -] -] 2w|Bs|a| - | =|=|=]|=]=|=|=1]|=1]|-=1]1-=1] =

900 — | -] -] - |8 |as|ss| —| =| =] =] =|=|=]|=]|-=1]-=1] =

1000 — — — — — 5.0 6.0 7.0 — — — — — — — — — —

1100 — | -] =] = | = | — | e8| 29| 83| 86| —| —| | —=|—=]—1]—=1] —

1200 — -] =] =] = | =] —|a|88| | -] | =|=1]|—=1]=1]-=1] =

[pumeuanus: 1. Hax uepToii ykasass! 3uauenus B MITa, 1oj1 4epToil — B Kre/cv’.

2. I'pynmsl MeJIKO3epHUCTOro OeTOHa IIPUBEAEHHI B 11. 2.3.

3. JIyist IerKoro, sS’MeUCTOro ¥ MOPU30BAaHHOTO OETOHOB IPH NPOMEKYTOYHBIX 3HAUSHUSIX IUIOTHOCTH OETOHA HaYaJ bHBIE MOAYIIHN YIIPYTOCTH IPHHUMAIOT 110 JTMHEHHOH MHTEPITOIISILIIH.
4. Ins staercToro OETOHA HEAaBTOKIIABHOTO TBEPJICHUS 3HAUCHUS £, IPUHUMAIOT KaK JUIsi 0ETOHA aBTOKJIABHOTO TBEP/ICHUS C YMHOKeHHEM Ha kodd¢umueHt 0,8.



5. Jlnst Hanpsiraromiero 6eToHa 3HaUeHHs £, TPUHUMAIOT KaK JJIs TSHKEJIoro 0eToHa ¢ yMHOKeHHeM Ha kodd¢unment o = 0,56 + 0,006B.




HpI/IMeHeHI/Ie apMaTyphbl HOBBIX BHUI0B, OCBauBaCMBbIX
MPOMBINIJICHHOCTBIO, JOJI?KHO OBITH COIJIaCOBAHO B YCTAHOBJICHHOM IOPSAAKE.

IIpumevanms: 1. B Hacrosmmx HOpMax oOO0O3HA4YEHHs KJIACCOB apMaTypbl
MIPUHATHI COTJIACHO IEHCTBYIOIINM TOCYIapCTBEHHBIM CTaHAapTaM Ha apMaTypHYIO
craib ¥ OyayTt yrounens! npu nepecmorpe CT COB 1406-78.

2. B 0003HaueHNH KIIaCCOB TEPMUYECKH M TEPMOMEXaHWYECKH YHPOUYHEHHOI
CTep)KHEBOH  apMaTypbl C  TIOBBINIEHHOH CTOMKOCTBIO K  KOPPO3HOHHOMY
pacTpecKUBaHUIO IO HampshkeHHeM nobasisercs OykBa K (manpumep, At-IVK);
cBapuBaeMoii — OykBa C {mampumep, AT-IVC); cBapuBaeMOH U IOBBIIIEHHON
CTOMKOCTH K KOPPO3HMOHHOMY pAacTPeCKHBAaHMIO 10N HaTspkeHHeM — OykBel CK
(manpumep, A1-VCK).

3. B oOo3HaueHMH TOpsYCKATAaHOW CTEpKHEBOM apmarypel OykBa B
yIOTpeOIsieTcs UIS apMaTyphl, YIPOYHEHHOH BHITsDKKOH, A-IIIB, a Oyksa ,c" — s
apMaTypbl ClelUaIbHOro Ha3HaueHus Ac-II.

4. B Hacrosmux HOpMax IJIsi KPaTKOCTH HCHOJIB3YIOTCS CIEAYIONIHe TePMUHBL:
,CTep)keHp" — 11 0003HaUCHUS apMaTyphl JI000TO AMaMeTpa, BUaa W mpoduiis
HE3aBHCHMO OT TOTO, ITOCTABIISIETCS OHA B NMPYTKAaX WM MOTKax (OyHTax); ,auamerp"
(d), ecnu He orOBOPEHO 0C000, 03HAYAET HOMUHAIIBHBIN THAMETP CTePKHSL.

n

2.18%. Be1bop apMaTypHOH CTaiw CIeAyeT IMPOU3BOIUTH B 3aBHCUMOCTH
OT THIa KOHCTPYKINH, HATMYHS IPEABAPUTEIBHOTO HAIPSHKECHUS, @ TAK)Ke OT
YCIOBUH BO3BEIEHMS U OKCIUTyaTallMM 3JaHMi WIH COOPYKEHHS B
COOTBETCTBUHU C yKa3aHWsAMHU min. 2.19%—2.22% 223 224*% py ¢ yderoM
HeoOXoquMOW  yHM(UKAIWK apMaTypbl KOHCTPYKLIMHM TI0  KJjlaccam,
JraMeTpaM | T. II.

2.19*. B KadecTBe HEHANpsAraeMod apMarypbl Kelne300€TOHHBIX
KOHCTPYKIIMH CIIEAYEeT NPUMEHSTh:

a) CTepXHEByIO0 apMmarypy Kkimacca AT-IVC — ming  mpononbpHOM
apMarypsl;

0) crepkuaeByr0 apMmarypy kiaccoB A-11I u AT-IIIC — aiist mpomonsHON U
TIOTIEPEeYHON apMaTypbl;

B) apMaTypHyI0 TIPOBOJOKY Kkimacca Bp-I — s momepeuHo#t u
IIPOJOJILHOM apMaTyphl;

T) cTepkHeBYyIo apmarypy kiaccoB A-I, A-II u Ac-II — ans nonepeuHoit
apMarypel, a TaKKe JUIS MNpPOJOJBHOW apMaTyphl, €CIH APYTHe BHIBI
HEHANpATaeMoil apMaTypbl HE MOTYT OBITh HCIIOJIb30BAHBI;

) CTEep)KHEByI0 apMaTypy kimaccoB A-IV, Ar1-IV u AT-IVK — mna
MPOJIOJIBHOM apMaTyphl B BI3aHBIX KapKacax U ceTkax (cMm. m. 5.32%);

€) CTEepXXHEBYIO apMmarypy kinaccoB A-V, AT-V, AT-VK, AT-VCK, A-VI,
AT-VI, A1-VIK, AT-VII — 1714 pog0NbHOM CKaToM apMaTyphl, a TaKKe IS
NPOAOJIBHOM  CXXaTOM W  pacTSHyTOH apMmaTypbl IIpHM CMEIIaHHOM
apMHUpPOBAaHMM  KOHCTPYKIMM (HaqW4Md B  HHUX  HampsraeMod u
HEHAIPATaeMOI apMaTypbl) B BA3aHBIX KapKacax M CETKaX.

B xauecTBe HeHampsraeMoil apMaTypbl JKele300€TOHHBIX KOHCTPYKIINI
JIoITycKaeTcss MNpUMEHATh apmarypy Kkiacca A-IIIB ans mpomonbHOM
pacTsHyTOH apMaTyphl B BSI3aHBIX KapKacax U CeTKax.

Apmarypy kmaccoB A-III, AS-IIIN, AT-IVC, Bp-I, A-I, A-Il u Ac-II
PEKOMEHyETCsl IPUMEHSTh B BUJIE CBAPHBIX KAPKACOB U CETOK.

Jlomyckaercss MCIONB30BaTh B CBApPHBIX CETKaX M KapKacax apMaTypy
x1accoB A-IIIA, AT-IVK (w3 cramu mapok 10IC2 u 08I'2C) u AT-V (u3
cramu mapku 20I'C) mnpu BBIIOTHEHHH KPECTOOOpa3HBIX COENMHEHHIN
KOHTAKTHO-TOYCYHOM CBApKO# (cM. 1. 5.32%).

2.20*. B KOHCTPYKIIMAX C HEHANPATaeMON apMaTypOi, HaXOASIIUXCS O,
JaBIICHWEM Ta30B, JKHUAKOCTEH M CBINIYYHMX TeJN, CIeIyeT NPHUMEHSTh



cTepkHEBYIO apMmaTypy kiaacco A-II, A-I, A-III u Ao-IIIN u apmarypHyio
MIPOBOJIOKY Kiacca Bp-1.

2.21*. B xadyecTBe HaIpsraeMoil apMaTyphl IIpeaBapUTEIbHO HANPsHKEH-
HBIX KOHCTPYKLHH CJIeyeT NPUMEHSTh!

a) CTepXKHEBYIO apMmarypy kinaccoB A-V, AT-V, At-VK, AT-VCK, A-VI,
At-VI, AT-VIK u A1-VII;

6) apmatypHyto npoBoioky kiaccoB B-II, Bp-II u apmaTtypHbie kaHATHI
knaccoB K-7 u K-19.

B kadectBe HampsraeMoil apMaTyphl  JJONMYCKAaeTcsi IPHMEHSTh
CTep KHEBYIO apMarypy kinaccoB A-1V, At-IV, A1-IVC, At-IVK u A-IlIB.

B koHcTpykmmsx g0 12 M BKIIOY. cIeLyeT IPEUMYIIECTBEHHO
IMPUMEHSTh CTEPIKHEBYIO apMaTypy kiaccoB AT-VII, A1-VI u AT-V mepHoit
JUTUHBI.

IIpumeuanue. [y apMupoBaHUs IpPEIBAPUTEILHO HANPSDIKEHHBIX KOHCTPYKLMH
u3 Jjerkoro OeroHa kiaccoB B7.5 — B12,5 ciemyer NpUMEHSTH CTEPKHEBYIO
apmarypy kimaccoB A-1V, At-1V, A1-IVC, A1-IVK 1 A-1lIs.

2.22%, B kadecTBe HampsTaeMOW apMaTypel  IPEIBAPHUTEIHLHO
HaNpsDKCHHBIX ~ JKENE300€TOHHBIX ~ DJIEMEHTOB,  HAXO[IIUXCS  TOJ
BO3JICHCTBHEM Ta30B, )KUIKOCTEH U CHITYyYHX TeJ, CIEAYEeT IPUMEHSTh:

a) apMaTypHYIO NpoBoJoKy kiaccoB B-II, Bp-II u apmarypuble kaHaThI
knaccos K-7 u K-19;

6) crepxHEBYI0 apMaTypy knaccoB A-V, A1-V, AT-VK, A1-VCK, A-VI,
AT1-VI, A1-VIK u AT-VII;

B) CTep)KHEBYIO apMarypy kiaccoB A-1V, AT-1V, At-IVK u AT-IVC.

B Takux KOHCTPYKIMAX JOIMYCKAaeTCs IPUMEHATh TAK)Ke apMaTypy Kiacca
A-IITa.

B kauectBe HampsiraeMoll apMaTypbl KOHCTPYKLMH, NpeJHa3HaueHHBIX
JUIL OKCIUTyaTallid B arpecCHMBHOM Cpeae, ClelyeT NpPeHMYLIECTBEHHO
MIPUMEHATH apMarypy kiacca A-IV, a takxke xmaccoB AT-VIK, AT-VK, At-
VCK, AT-IVK u apmatypy npyrux BunoB B coorBerctBuu co CHull 2.03.11-
85.

2.23. Ilpum BoIOOpe BHAa ©W MapoK CTamd I  apMaTyphl,
yCTaHaBJIMBAacMOM IO pacyeTy, a TaK)Ke MPOKATHBIX CTalel Ul 3aKiaJHbIX
JeTayieil TOJDKHBI YYHMTBIBATBCS TEMIlEpaTypHbIE YCIOBHUSI DKCILTyaTaluu
KOHCTPYKIIMH M XapakTep HX HarpyXeHHs COIJIacCHO 00s3aTelIbHBIM
nprioxeHnsM 1% u 2.

B ximMaTmueckux 30HaX € PACUETHOW 3MMHEH TEMIEpaTypoll HUKE
muHyc 40 °C 1pu IpOBEAEHNH CTPOUTEIHLHO-MOHTKHBIX PadOT B XOJIOIHOE
BpeMsl Tojla Hecymlas CIOCOOHOCTh B CTaJMM BO3BEICHUS KOHCTPYKLHH C
apMaTypoH, JOMyCKAaeMOH K MPUMEHEHHMIO TOJIBKO B OTAILUTMBAEMBIX 3[aHUSX,
JI0JDKHA OBITH 0OecreueHa UCXO U3 PaCUeTHOTO COIIPOTHUBIICHHS apMaTyphl
C ToHWKammMM Kodpduuuentom 0,7 W pacyeTHOH Harpy3kd cC
K03(Q}HUIHEHTOM HaleKHOCTH 1o Harpyske Yy = 1,0.

2.24*, Jlns MOHTaXHBIX (NMOABEMHBIX) IETENb JJIEMEHTOB COOPHBIX
KEJe300€TOHHBIX W OETOHHBIX KOHCTPYKIHMH JOJDKHA HPUMEHSTHCS
ropsiaekaTanas apMmarypHasi ctanb kinacca Ac-1I mapkum 10I'T u xmacca A-1
mapok BCt3cn2 u BCt3mc2, a takke kmacca A-I mo TY 14-2-736-87
(ocoOeHHO st KOHCTPYKIMH, IpeJHa3HauYeHHBIX JUIsi HPUMEHEHUS B
paifoHax ¢ pacyeTHOH Temrepartypoii Hivke Munyc 30 °C).

B ciydae, ecn BO3MOKEH MOHTaK KOHCTPYKLUUN IPU pacyeTHON 3UMHEN
temrnepatype Hixke MuHyc 40 °C, Uii MOHT&XXHBIX METeb HE JIOMyCKaeTCs
npuMeHATh cranh Mapku ANO3IR2.



2.24a*. B HacTOAmMX HOpPMax B JajlbHEWIIEM B CilydasX, KOrga HET
HEOOXOIMMOCTH YKa3bIBaTh KOHKPETHBIH BHI CTEP)KHEBOM apMarypsl
(ropsuexaTaHoi, TEPMOMEXAaHWYECKH YIPOYHEHHOIT), IpH ee 0003HAYCHHH
UcHonb3yeTcs 0003HAYeHHE COOTBETCTBYIOLIErO Kilacca IopsueKaTaHOH
apMaTypHOH craim (HampuMep, moJA KiaccoM A-V  moxpasymeBaercs
apmatypa knaccoB A-V, At-V, At-VK u AT-VCK).

HopmaTunBHbIe U pacueTHbIE
XapaKTePUCTHKH apMaTyphl

2.25%. 3a HOpPMATHUBHBIC CONIPOTHUBJICHUS apMaTyphl R, TPHHUMAIOTCS
HalMEHbIINE KOHTPOINPYEMbIE 3HAUCHHUS:

JUISl CTEP)KHEBOM apMaTyphbl, BEICOKOIPOYHOI MPOBOJIOKH M apMaTypHBIX
KaHaTOB — IIpefiela TeKy4ecTH, (PM3MYECKOTO WM YCJIOBHOTO (paBHOTO
3HAYEHWIO HANpPsDKCHNWH, COOTBETCTBYIOIINX OCTATOYHOMY OTHOCHTEIHEHOMY
yamuaenuio 0,2 %);

JUIsl OOBIKHOBEHHOW apMaTypHOI MPOBOJIOKM — HAaIpPsHKEHUsI, PaBHOTO
0,75 BpeMEHHOTO CONPOTUBIIEHHS Pa3phIBY, ONPENENIIEMOT0 KaK OTHOIICHHE
Pa3phIBHOTO YCHIIHNS K HOMHHAJIBHOH TUTOIIAIN CEUEHHS.

Yka3zaHHbIE KOHTPOJIUPYEMbIE XapaKTEPUCTUKH apMaTypbl IPUHUMAIOTCS
B COOTBETCTBHM C T'OCYIApPCTBEHHBIMH CTaHAApPTAaMH HJIM TEXHUYECKHUMHU
YCIOBUSIMHA Ha apMaTypHYIO CTajlb M TapaHTHPYIOTCS C BEPOSTHOCTHIO HE
menee 0,95.

HopmatuBHBIE CONPOTUBIEHUS Ry, A1 OCHOBHBIX BHUIOB CTEPKHEBOH U
MPOBOJIOYHOM apMaTyphl IPUBEJIEHBI COOTBETCTBEHHO B Tadu. 19%* u 20.

Ta6muma 19*

HopmaTtuBHbIE COMPOTUBIICHUS PaCTKEHUIO R;),
CreprxHeBas apMarypa U pacueTHbIC COMPOTUBIICHUS PACTSIKEHHIO
KJIACCOB IUIS TIpEZIENIbHBIX COCTOSIHUM BTOPOH IpymnIisl R g,
MIla (krc/cm?)
A-1 235 (2400)
A-TI 295 (3000)
A-IIT 390 (4000)
A-IV 590 (6000)
A-V 788 (8000)
A-VI 980 (10 000)
AT-VII 1175 (12 000)
A-IlIs 540 (5500)

IIpumedanne. OG03HaUEHHS KIACCOB apMaTypbl — B COOTBETCTBHH C II. 2.24a*.

2.26*. PacueTHble CONPOTHBIICHHS apMaTypbl pPacTSKEHHIO R, s
NpEAETBHBIX COCTOSSHUM NEpBOM W BTOPOM TpPyHN ONPEAEISAIOTCA 10

bopmyne

_R. (10)
Rs DV
v,

rre Y, — K0d3(GHUINEHT HAAeKHOCTH N0 apMaType, MPUHUMAaeMblid 10 Talu.
21*.

PacueTHBIE CONPOTHBIEHHUS apMaTypbl PAacTSHKEHHIO (C OKPYTJICHHEM)
JUI OCHOBHBIX BUJIOB CTEPXKHEBOW M NPOBOJIOYHON apMaTypsl IPU pacuere



KOHCTPYKLUH IO TpeJIebHBIM COCTOSHHUSM IEPBON TPYINIBl NPUBEAEHBI
COOTBETCTBEHHO B Tabnm. 22* um 23, a mpu pacuere IO IpeAe’IbHBIM
COCTOSIHUSIM BTOPOH rpynmbsl — B Tabm. 19%* u 20.

Tabmuia 20
HopmaTtuBHbie cOnpoTUBICHUS
[IpoBonounas Jlnametp apMaTyphl, pacTsbkeHuio Ry, U pacueTHbIe
apMaTypa KJIacCOB MM CONPOTUBIICHUS PACTSHKCHUIO IS
MpeleNbHBIX COCTOSIHUIA BTOPO
rpymmst R, .., MIla (xre/ CMZ)
Bp-I 3 410 (4200)
4 405 (4150)
5 395 (4050)
B-II 3 1490 (15 200)
4 1410 (14 400)
5 1335 (13 600)
6 1255 (12 800)
7 1175 (12 000)
8 1100 (11 200)
Bp-11 3 1460 (14 900)
4 1370 (14 000)
5 1255 (12 800)
6 1175 (12 000)
7 1100 (11 200)
8 1020 (10 400)
K-7 6 1450 (14 800)
9 1370 (14 000)
12 1335 (13 600)
15 1295 (13 200)
K-19 14 1410 (14 400)
Tabmnuma 21*
Koaddument HagexHocTH
Apmarypa 10 apMatype Y P pacdeTe KOHCTPYKIHi
110 TIPEIETBHBIM COCTOSHHAM
NIEPBOIl rPyMNIIbI BTOPOIi TpyIIIbI
CreprxkHeBasi KJIacCcoB:
A-L A-I1 1,05 1,00
A-III nmameTpom, MM:
6—38 1,10 1,00
10—40 1,07 1,00
A-1V, A-V 1,15 1,00
A-VI, At-VII 1,20 1,00
A-IIIB ¢ KOHTpoOJIEM:
YATHHEHHS U HaPsHKSHUS 1,10 1,00
TOJIBKO Y/UTHHEHHS 1,20 1,00
TIpoBosioyHas KIIaccoB:
Bp-1 1,10 1,00




B-II, Bp-II 1,20 1,00
K-7,K-19 1,20 1,00

IIpumedanne. OG03HaUEHHS KIACCOB apMaTypbl — B COOTBETCTBHH C II. 2.24a*.

Tabmuma 22*
PacueTHble COMPOTHBIEHHUS apMATYPhI UL IPEIENIbHBIX COCTOSIHHI
CrepxHeBast nepBoii rpymmst, MITa (krc/cm?)
apMaTypa KJIacCoB PACTSHKEHHIO
TOTIepeYHO CIKATHIO Ry,
MPOJIOIBHOM R (XoMyTOB U
OTOTHYTBIX
cTepkHeil) Ry,

A-l 225 (2300) 175 (1800) 225 (2300)
A-lI 280 (2850) 225 (2300) 280 (2850)
A-III tmameTpom, MM:

6—38 355 (3600) 285% (2900) 355 (3600)

10—40 365 (3750) 290* (3000) 365 (3750)
A-IV 510 (5200) 405 (4150) 450 (4600)**
A-V 680 (6950) 545 (5550) 500 (5100)**
A-VI 815 (8300) 650 (6650) 500 (5100)**
AT-VII 980 (10 000) 785 (8000) 500 (5100)**
A-IIIB ¢ KOHTpOJIEM:

YIUIMHEHHS u 490 (5000) 390 (4000) 200 (2000)

HAIPSDKEHHUS

TOJIBKO YJUIMHEHHS 450 (4600) 360 (3700) 200 (2000)

* B cBapHBIX KapKacax [UIs XOMYTOB U3 apMatypsl kiacca A-III, qruaMetp KOTOPBIX MEHbIIe
1/3 nuamerpa NpOJOJIBHBIX CTEpXKHEH, 3HaYeHHs R, MPUHUMAIOTCs paBHbIME 255 MIla (2600
Kre/em?).

**  VYkazaHHble 3HAueHUS R, TPUHUMAIOTCA JUIi KOHCTPYKUHMH HX  TSDKENIOro,
MEJIKO3epPHICTOTO U JIerKOro OETOHOB MU ydeTe B pacueTe Harpy3o0K, yKa3aHHbIX B 1103. 2a Ta0ll.
15; npu ydere Harpy3oK, ykazaHHBIX B 1103. 20 Ta0i. 15, npuHumaercs 3HaueHue R, = 400 MlTa.
Jins KOHCTPYKIMiI MX SYEHCTOTO M IIOPH30BAHHOrO OETOHOB BO BCEX CIy4asX ClEayeT
MpUHUMATh 3HaueHue R,. =400 MIla (4100 KFC/CMZ).

IMpumeuanus: 1. B Tex ciuy4asx, Koraa Mo KakUM-THOO COOOpaKeHUSIM
HeHarpsraeMas apMaTypa kinaccoB Bbiie A-III ucnons3yercs B kauecTBe pacueTHOM
MONIEPEYHON apMaTypbl (XOMYTOB M OTOTHYTBIX CTEp)KHEH), ee pacueTHbIe
COIIPOTUBJICHUS Ry, IPUHUMAIOTCS KaK Ui apMaTypsl Kinacca A-II1.

2. O603Ha4YeHHs KJIACCOB apMaTypbl — B COOTBETCTBHH C 1. 2.24a*.

2.27*%. PacueTHple  CONpPOTHBICHHS  apMaTypbl  CXKaTuio Ry,
UCTIONb3yeMble TIPH pacyeTe KOHCTPYKIHUM IO MpeAelbHBIM COCTOSHHAM
TIepBOH TPYMIIBI, NPU HAJMYUK CIHEIUICHUS apMaTypbl ¢ OETOHOM CIIeayeT
MIPUHAMATH 110 Tabm. 22%* u 23.

[Tpu pacdere B craguu 0OXaTHs KOHCTPYKUHMH 3Ha4YeHUE R. CleIyeT
npuHMaTh He 6onee 330 MIla, a muist apmarypsl kinacca A-111B — paBHBIM
170 MITa.

IIpu oOTCyTCTBMHM CLEIUICHUS apMaTypbl ¢ OETOHOM IPUHHMAETCS
3HadyeHue Ry = 0.

2.28. PacueTHBIe CONPOTHBIICHHUS apMaTypPHI IS MIPEAEIEHBIX COCTOSTHUI
NEepBON TPYIIBI CHWXAIOTCS (MM TOBBIMAIOTCSA) IIyTEM YMHOXKCHHS Ha
COOTBETCTBYIOIME KO3((UIMEHTHl yCiIoBHH pabOTHl 7Yy, YYUTHIBAIOLINE
160 OTIACHOCTh YCTaJIOCTHOTO pa3spymeHus, HEpaBHOMEPHOE
pacmpesieNieHle HaNpsDKEHHM B CEUEHHMH, YCJIOBHsSI AHKEPOBKH, HHU3KYIO



IPOYHOCTh OKpYy’Kalolero 0eroHa M T. I., Ju00 paboTy apMaTypsl NpH
HaNpsDKEHMSX BBIIIE YCIIOBHOTO IIpejiefia TeKY4eCTH, M3MEHEHHE CBOMCTB
CTaJIM B CBS3U C yCJIOBUSIMU M3TOTOBJIECHUS U T. II.

PacueTHble COMPOTHBICHUSA apMaTypbl Al NPENEIbHBIX COCTOSHUI
BTOPO# rpymnmsl R; ;. BBOIAT B pacyer ¢ v, = 1,0.

PacueTHpIE CONPOTHBIIEHHS TONEPEYHOW apMaTypel (XOMYyTOB U
OTOTHYTBIX CTepKHEH) R, CHIDKAIOTCA IO CpaBHEHHIO C R myTeM
YMHOKEHUS Ha KOO PUITMEHTHI YCIIOBUI PabOTHI Yy H V2!

a) HEe3aBUCHMO OT BHJa M Kjacca apMaTypbl — Ha koddduuueHt y, =
0,8, yuuTBHIBaIOUIMM HEPABHOMEPHOCTh pAaCHpeleNeHUs HanpsKeHUH B
apMmarype I1o JJIMHE pacCMaTpUBaEMOT0 CEUCHHUST;

0) mmsa crepkHeBOW apmarypel kimacca A-III mmamerpom menee 1/3
JUaMeTpa NPOAOJBHBIX CTEP)KHEH M Ul NMPOBOJOYHOW apMaTyphl Kiacca
Bp-I B cBapHBIX Kapkacax — Ha koaddumnment y,, = 0,9, yunTeBaronmi
BO3MOXKHOCTB XPYIIKOTO Pa3pyIICHHs CBAPHOTO COCANHEHNSI.

Tabmnuna 23
PacueTHbIe CONPOTHBIICHNS apMaTYPhI UL IIPEASIBHBIX
ITpoBosounast | Juamerp cocTosHuit nepBoii rpymms, MITa (krc/cm?)
apmarypa apMarypal, ACTSDKCHHIO
KJIacCOB MM MIPOJIOIbHOM MOTIEPEYHOH (XOMYTOB U CKATHIO Ry,
R OTOTHYTHIX CTEpKHEH) Rj,,
Bp-1 3 375 (3850) 270 (2750);  300* (3050) 375 (3850)
4 365 (3750) 265 (2700);  295* (3000) 365 (3750)
5 360 (3700) 260 (2650);  290* (2950) 360 (3700)
B-1I 3 1240 (12 650) 990 (10 100) 400 (4000)
4 1180 (12 000) 940 (9600) 400 (4000)
5 1110 (11 300) 890 (9000) 400 (4000)
6 1050 (10 600) 835 (8550) 400 (4000)
7 980 (10 000) 785 (8000) 400 (4000)
8 915 (9300) 730 (7450) 400 (4000)
Bp-II 3 1215 (12 400) 970 (9900) 400 (4000)
4 1145 (11 700) 915 (9350) 400 (4000)
5 1045 (10 700) 835 (8500) 400 (4000)
6 980 (10 000) 785 (8000) 400 (4000)
7 915 (9300) 730 (7450) 400 (4000)
8 850 (8700) 680 (6950) 400 (4000)
K-7 6 1210 (12 300) 965 (9850) 400 (4000)
9 1145 (11 650) 915 (9350) 400 (4000)
12 1110 (11 300) 890 (9050) 400 (4000)
5 1080 (11 000) 865 (8800) 400 (4000)
K-19 14 1175 (12 000) 940 (9600) 400 (4000)

*HJ’I?I Cirydasi IpUMEHEHHUS B BA3aHBIX KapKacax.

PacuyeTHble COMPOTHBICHHS PACTSDKCHHIO IMOMEPEYHOH  apMaTypsl
(XOMyTOB M OTOTHYTBIX CTepxKHeil) R, ¢ YyY4eToM YyKa3aHHbBIX
K03((ULNEHTOB yCIOBHIA pabOTHI Y| U Y5, IPUBEIEHBI B Ta0IN. 22* n 23.



Kpome Toro, pacuerHsie conpoTuBieHus R, R, R, COOTBETCTBYIOIINX
Cllydasix CJIEAyeT YMHOXXaTh Ha KOA(QQUIIMEHTHI yCIOBH pabOTHl apMaTyphl
coriacHo Tadin. 24*—26* u 27.

2.29. JInuHy 30HBI Nepeiauk HANPsKEHUH [, U1 HanpsraeMoi apMaTyphl
0e3 aHKepOB CIEAyeT OIPEAETATh Mo GopMyIie

W G.vp
g Rbp

[,= + 1, |d: (11

rae w, ¥ A, IPUHUMAIOTCA 110 Tab. 28.

K 3Hauenuio Ry, npy He06X0MMOCTH BBOAATCS KOI(QOHUIIHEHTHI yCIOBUIA
paboThl 6€TOHA, KPOME Y.

Benuuuna oy, B hopmyne (11) npuHuMaeTcs paBHOI:

IpH pacyere SJIEMEHTOB 10 IPOYHOCTH — OOJNbIIeMy U3 3HAUCHUH R,
Osps

IIPU pacdeTe dIEMEHTOB MO0 TPEIMHOCTONKOCTH — 3HAYEHHIO Oyp. 371€Ch
O;p IPUHUMAETCA ¢ Y4ETOM MEPBBIX MOTEPD 110 T03. 1—5 Tabm. 5.

B anemenrax w3 Menko3epHHCTOro OetoHa rpymnmsl b m m3 jerkoro
0eTOoHA IPU MTOPUCTOM MEJIKOM 3aIroHuTeNe (KpoMe kimaccoB B7,5—A12,5)
3HA4YEHUs ®, U A, yBEIUUMBalOTCs B 1,2 pa3a NpOTUB NPHUBEICHHBIX B Ta0I.
28.



Tabmuma 24*

®dakTopbl, 00yCIaBIMBAIOLINE BBEICHHUE XapakTepucTuka Kiacc Koaddunment ycnosuit paboTel apMaTypbl
ko3¢ dunueHTa ycuoBuil paboThl apMaTypbl apMaTypbl apMaTypbl yCII0BHOE 0003HaYeHHE YHCIIOBOE 3HAUCHHE
1. PaGora apmaTypsl Ha JeiicTBUe mornepeynsix |[Tonepeunas He3zaBucumo ot kiacca s CM. . 2.28*
cuI
2. Hamnuue cBapHbIX COEAMHEHMH apMarypbl " A-IIT u Bp-1 Y2 To xe

IIPU A€HCTBUH MOMEPEUHBIX CHII

3. MHOroKpaTHO OBTOPSIOLIASCS HArpy3Ka IIponosnbHas u nonepeyHas HesaBucumo ot kiacca Ys3 CwM. Tabm. 25*
4. Hamuume cBopHbIX coenuHenuit npu|IlpomonsHas u  momepeuHas — npu|A-I, A-II, A-III, A-IV, A-V Ysa CwM. Tabm. 26*
MHOTOKPaTHOM IIOBTOPEHHUH HArpy3KU HaJINIHU CBapHBIX COeTMHEHHI

apMaTypbl
5. 3oHa mepenauu HanpspkeHHH JUist apmarypsl | [IpojonbHas Hanpsraemas He3zaBucumo ot kiacca Yss [, /Zp
0e3 aHKepOB M 30HA AaHKEPOBKM HEHAINpsraeMoi 11
apMaTypbl IIpononbHast HeHanpsiraemast To xe x ' tan

B dopmyrax mos. 5:

[, — paccrosiHMe OT Hayaua 30HbI Hepeauu
HAMpsHKEHUH 10 PACCMATPUBAEMOTO CEYEHUS;
l,, l; — COOTBETCTBEHHO [UIMHA 30HEI

nepesiaydl  HampsDKEHHH M 30HBI aHKEPOBKU
apmartypsl (cM. . 2.29 u 5.14)

6. Pabora BbICOKONPOYHOH apmarypsl npH |[IpomonbHas pacTsaHyTas A-1V; A-V; A-VI; Ar-VII; B-1I; Bp-II; Ys6 CoryacHo yka3anusum 1. 3.13%*
HaNpPsHKEHUSAX  BBIIE  YCIOBHOIO  Ipejena K-7; K-19

TeKy4eCTH

7. DnemeHTHI U3 Jierkoro O6eTona kiacca B7,5 u|Ilonepeunas A-I; Bp-1 Ys7 0,8

HIDKE

8. DnemeHThl U3 A4yencroro OeroHa kiacca B7,5|IIponosnbHas cxaras He3zaBucumo ot kiacca Y8

Y HHXKC
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9. 3alUTHOE MOKPBITHE apMaTypbl B 3JIEMEHTAX

4erucToro 6eToHa

IIpononbHast cxaras

Vso

Ni. ta6. 27

2. KO3(1)(1)I/IL[I/I€HT Ys5 IO 11O3. 5 HaCTOAIICH Ta6J'[I/II_[I:I BBOJUTCS KPOME pACUETHBIX COIIPOTUBJICHUN Rs M K IIPCABAPUTCIIPHOMY HAIIPSIKCHHUIO apMATyPhI Oy),.

IMpumeuanus: 1. KoapuumeHTs! v U Yy M0 103. 3 U 4 HacTosimel TaONUIbl YYUTHIBAIOTCS TOJIBKO MPU pacdyeTe Ha BBIHOCIMBOCTB; Ul apMaTyphl, UMEIONIeH CBapHbIC COSIHHEHUS,
yKa3aHHbIe KO3(QUINEHTHI YYUTBIBAIOTCS OJHOBPEMEHHO.

3. B dpopmynax mo3. 8 HacTosmiei Tabnuibl 3HaUeHus Ry, U R, nanbl B MI1a; 3Hauenns B — cwm. . 2.2.

Tabnwia 25*
KoagduimeHt ycnoBuit paboTel apMaTyphl Y3 IPU MHOTOKPaTHOM HOBTOPEHUH HArpY3KU
Krace apmatypsr ¢ K03()(PMIMEHTOM aCHMMETPHH IUKJIA O, PABHBIM
—1,0 —0,2 0 0,2 0,4 0,7 0,8 0,9 1,0
A-l 0,41 0,63 0,70 0,77 0,90 1,00 1,00 1,00 1,00
A-II 0,42 0,51 0,55 0,60 0,69 0,93 1,00 1,00 1,00
A-III nnameTpom, MM:
6—8 0,33 0,38 0,42 0,47 0,57 0,85 0,95 1,00 1,00
10—40 0,31 0,36 0,40 0,45 0,55 0,81 0,91 0,95 1,00
A-IV — — — — 0,38 0,72 0,91 0,96 1,00
A-V — — — — 0,27 0,55 0,69 0,87 1,00
A-VI — — — — 0,19 0,53 0,67 0,87 1,00
AT-VII — — — — 0,15 0,40 0,60 0,80 1,00
Bp-1I — — — — — 0,67 0,82 0,91 1,00
B-II — — — — — 0,77 0,97 1,00 1,00
K-7 nuameTrpom, Mm:
6u9 — — — — — 0,77 0,92 1,00 1,00
12u 15 — — — — — 0,68 0,84 1,00 1,00
K-19 nuamerpom 14 mm — — — — — 0,63 0,77 0,96 1,00
Bp-1 — — 0,56 0,71 0,85 0,94 1,00 1,00 1,00
A-IIIB ¢ kOHTpONEM:




YAIUHEHUH 1 HalpsDKeHUH — — — — 0,41 0,66 0,84 1,00
TOJIBKO yJUITMHEHUH — — — — 0,46 0,73 0,93 1,00

1,00
1,00

% Gs,min
Obosnauenus, npunamole 6 mabn. 25%: p = ——=——

§,max
TI€ O mins Os,max — COOTBETCTBEHHO HAMMEHBIIIEE ¢ HAaHOOIbIIee HATIPSHKEHUS B apMaType B Ipe/ieliaX LMKJIa U3MEHEHHs Harpy3Ku, ONpeensieMble corlacHo 1. 3.47.

HpI/IMe‘IaHI/Ie. HpI/I pacuere HM3ru0aeMbIX 3JIEMEHTOB U3 TSHKEJIOro OeToHa ¢ HeHanpﬁraeMoffl apMaTypoﬁ JUI HpO}IOJ’IBHOﬁ apMaTypbl IPUHUMACTCA:

npu 0< M <0,20 P, =0,30;

max

M . M.
" 0,20<—"-<0,75 p, =015+ O,S—Mmm :

M . M
n min > 0’75 = min ,
- Ps M

max max

rac Mnim Mmax —COOTBETCTBEHHO HAUMEHBIINI 1 HAHOOIBIIHI I/I3FI/I63,IOH_[I/IC MOMCHTBI B paCU€THOM CCUCHUM BJICMECHTA B IpEACIaxX MUKIIa U3BMCHCHU HArpy3KHU.




Tabnuma 26*

Koadumuent ycnosuit paboTsl apMaTyphl
Knacc I'pynmna Ys4 TIPM MHOTOKPATHOM ITIOBTOPEHMH HArPy3Ku
apMatypbl CBapHBIX 1 K03 PUIMEHTE ACUMMETPHHU LIUKIIA O, PABHOM
CO€JIMHEHHI 0 0,2 0,4 0,7 0,8 0,9 1,0
A-I; A-II 1 0,90 0,95 1,00 1,00 1,00 1,00 1,00
2 0,65 0,70 0,75 0,90 1,00 1,00 1,00
3 0,25 0,30 0,35 0,50 0,65 0,85 1,00
4 0,20 0,20 0,25 0,30 0,45 0,65 1,00
A-III 1 0,90 0,95 1,00 1,00 1,00 1,00 1,00
2 0,60 0,65 0,65 0,70 0,75 0,85 1,00
3 0,20 0,25 0,30 0,45 0,60 0,80 1,00
4 0,15 0,20 0,20 0,30 0,40 0,60 1,00
A-IV 1 — — 0,95 0,95 1,00 1,00 1,00
2 — — 0,75 0,75 0,80 0,90 1,00
3 — — 0,30 0,35 0,55 0,70 1,00
A-V 1 — — 0,95 0,95 1,00 1,00 1,00
ropsueKaTaHas 2 — — 0,75 0,75 0,80 0,90 1,00
3 — — 0,35 0,40 0,50 0,70 1,00

IIpumeuanusa: 1. I'pynnsl CBapHBIX COCOMHEHMH, NPHUBEACHHBIC B HACTOAIICH
TabmwIe, BKIIOYAIOT CICAYIOMNE TUITEI cBapHBIX coeanHenuit mo [OCT 14098—S85,
JIOIyCKaeMbIe I KOHCTPYKINH, PAaCCINTHIBAEMBIX Ha BEIHOCIUBOCTE!

1-s1 rpynma — cteikoBbie THIOB C3-KMm, C4-Kim;

2-1 — kpecroobpasznoe tuma K1-Kt; creikoBsie TunoB C1-Ko, C5-Md,
C6-Mn, C7-Pe, C8-M¢p, C9-Mmn, C10-PB u C20-Pm — Bce coenuHeHus mnpu
OTHOLLIEHUH TUaMETPOB CTeprkHEH, paBHOM 1,0;

3-1 ,, — kpecroobpasnoe Tuna K2-Kt; creikoBeie Tvnos C11-Md, C12-Mn,
C13-P, Cl14-Mn, C15-Pc, C16-Mo, N17-in, N18-ii, N19-Bi, C21-Pu u C22-Py;
taBpossle TunoB T6-Ke, T7-Ko;

4-1 , — Haxyecrounsle Tunos H1-Pm, H2-Kp u H3-Kn; TaBpossie Tunos T1-
Md, T2-Pd u T12-P3.

2. B Tabnure maHbl 3HAYSHUS Yy IUIS ApMATYPHI qHaMeTpoM 10 20 MM.
3. 3navyeHus kod(duimenra v,y IOKHBI OBITh CHIDKEHBI Ha 5 % mpu auaMerpe
crepxHei 22— 32 MM u Ha 10 % mpu quamerpe cBbime 32 MM.

Ta6muma 27
Koaddurments! ycnoBuit paboTsI Yo
3alUTHOE MOKPBITHE IIpU apMartype
IJIaAKOM NEPUOINYECKOTO
npodusist
1. LleMeHTHO-NOMHUCTHPOIBHOE, JATEKCHO- 1,0 1,0

MHHEpPAIBHOE

2. llemeHTHO-OMTYMHOE (XOJOAHOE) WpPHU
apMaType AHaMeTpOM, MM:
6 u Oonee 0,7 1,0
MeHee 6 0,7 0,7




3. burymHO-cunMkaTHOE (Topstaee) 0,7 0,7

4. BUTYMHO-TJIMHUCTOE 0,5 0,7
5. CnaHnieONTYMHOE, IIEMEHTHOE 0,5 0,5
Tabmuna 28
Koo dpurmenTsr s
Bug u xnace Huamertp onpeeneHust JUIMHbI 30HbL
apMatypbl apMartypel, niepenayn HanpsHKeHnH [,
MM HaIpsiraéMou apMaTyphl,
TIpuMeHsieMol €3 aHKEpPOB
, Ay
1.  CrepxneBas  nepuomudeckoro| HesaBucumo 0,25 10
Mo HE3aBUCHMO OT Kjlacca OT AHameTpa
2. BricokomnpovHas apMaTypHas 5 1,40 40
TIPOBOJIOKA MTEPHOANIECKOTO TIPOQHIIS 4 1,40 50
xnacca Bp-11 3 1,40 60
3. ApmarypHBIe KaHaThI KIIACCOB:
K-7 15 1,00 25
12 1,10 25
9 1,25 30
6 1,40 40
K-19 14 1,00 25

Ilpumvedanne. [lns srmeMeHTOB U3 Jerkoro OeToHa kimaccoB B7,5—B12,5
3HAYEHHs O, U A, yBEIM4UBarOTcsa B 1,4 pasa IpOTMB IPUBEICHHBIX B HACTOSALICH
TadnuIe.

[Ipn MrHOBEHHOH Iepeiade yCuians 00KaTusi Ha OETOH Ul CTEpKHEBOU
apMaTyphbl MEPUOTMIECKOT0 NPOQUIS 3HAUEHHS 0, U A, YBEIUYMBAIOTCA B
1,25 pa3a. Ilpu nuamerpe crepkHeil cBeimie 18 MM MrHOBEHHas mepenada
YCHIINH HE JIOITyCKaeTcsl.

Jns crepkHEBOW apMaTryphl NMEPHOJMYECKOTO MPOQHISL BCEX KIIACCOB
3Ha4Y€eHHue [, IpUHUMaeTcs He MeHee 15d.

Hauarno 30HbI iepeaayn HanpspKEHUH PH MPHOBEHHOH Iepeade yCuins
ookaTuss Ha OETOH /JIsI TIPOBOJIOYHOHM apMaTyphl (32 HCKIIIOYEHHEM
BBICOKONIPOYHON NpOBOJIOKH Kiacca Bp-II ¢ BHyTpeHHMMM aHKEpaMu IO
JUIMHE 3a€JIKK) NPUHUMAaeTcs Ha paccrosHum 0,257, 0T Topua 1eMeHTa.

2.30. 3HayeHnss MOAYIIsl YIIPYTOCTH apMaTypbl E; TpUHAMAOTCS 10 TadJI.
29*.

Tabnuma 29*

Mopnynb ynpyrocTy apMaTypsl
Knacc apmatypsl E,-107*, Mlla (xrc/cm?)

A-L A-II 21(210)
A-TII 20 (200)
A-IV, A-V, A-VI u A1-VII 19 (190)

A-IIIB 18 (180)



B-I1, Bp-II 20 (200)
K-7,K-19 18 (180)
Bp-1 17 (170)

3. PACUET 3JIEMEHTOB BETOHHBIX
M KEJE30BETOHHBIX KOHCTPYKIIMI
O NPEJAEJBLHBIM COCTOSIHUAM NEPBOM I'PYIIIBI

PACYET BETOHHBIX 2JIEMEHTOB
IO MPOYHOCTH

3.1. PacueT mo mpoYHOCTH OSTOHHBIX AIEMEHTOB JODKEH MPOU3BOAUTEHCS
JUISl CEYEHMM, HOpPMalbHBIX K MX MPOAOIBHOW ocH. B 3aBHCHMMOCTH OT
YCIIOBUIT pabOThI AJIEMEHTOB OHM PACCUUTHIBAIOTCS Oe3 ydera, a Takke ¢
YYETOM COINPOTHBIICHUS OCTOHA PACTSIHYTOM 30HBI.

Be3 ydera comporuBieHHs O€TOHA pPACTSHYTOW 30HBI TPOU3BOAMTCS
pacdeT BHEICHTPEHHO CXKATHIX DJIEMEHTOB, YKAa3aHHBIX B 1. 1.7a, MpuHUMAS,
YTO JOCTIKEHHE MPEAeTbHOIO COCTOSIHHUS XapaKTepU3yeTcs pa3pylleHHEeM
cxaroro 0eroHa. CONpoOTHUBIICHHAE OCTOHA CHKATHIO YCIOBHO MPECTABISACTCS
HaNPsOKCHUSMH, PAaBHBIMH R),, pPaBHOMEPHO pacIpeeICHHBIMH IO YacTH
C)KaToW 30HBI CEUCHHUS — YCJIOBHOW CXKATOW 30HE (YepT. 2), COKpaIIeHHO
MMEHYEMOH B JajIbHEHIIeM CoKaToi 30HO# OeToHa.

[ ——— - W E—
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Yepr. 2. Cxema ycunuit u smropa Haidyeeinil B ceueHNH, HOPMaIbHOM K IIPOIOJIBHOM
OCH BHELIEHTPEHHO CKaTOro OETOHHOTO 3JIEMEHTA, PACCUUTHIBAEMOTO MO IIPOYHOCTH
0e3 yueTa COIpOTHUBIICHUS OETOHA PACTSIHYTOM 30HbI

C yderoM CONpOTHBIEHHS OETOHA PACTAHYTON 30HBI MPOU3BOIUTCS
pacdeT 3JIeMEHTOB, YKa3aHHBIX B M. 1.76, a TakKe dJIEMEHTOB, B KOTOPBIX HE
JIOMYCKAIOTCSI TPEIIMHBI IO  YCIOBUSIM JKCIUTyaTalldd KOHCTPYKUUH
(37eMeHTOB, TONBEPTAIOMINXCS NABICHUIO BONBI, KAPHHU30B, MapameToB U
ap.). IIpu 3TOM mpuHHMMAaeTcs, YTO JOCTHKEHHE IMPENETbHOTO COCTOSHHUS
XapaKTepU3yeTcs paspylieHHeM OeTOHA PACTIHYTOW 30HBI (MOSIBICHHEM
TpemuH). [IpenenbHbIC YCHINS ONPEACHSAIOTCS HCXOAS W3  CICTYFOIINX
MIPEINOCHIIOK (4epT. 3):



e e -

UYepr. 3. Cxema ycwiInii 1 31MI0pa HaNpsDKEHUH B CEYEHUH, HOPMAJIBHOM K
MIPOIOIBHOM OCH M3rudaeMOro (BHEIEHTPEHHO C)KaTOr0) OETOHHOTO 2JIEMEHTA,
PacCUUTHIBAEMOTO 110 MPOYHOCTH C yUETOM CONPOTUBICHUS OETOHA
PaCTSIHYTOH 30HBI.

cedeHus rnociue AeopMaIiii OCTaroTCs IIIOCKUMHY;

HanOoJbLIee OTHOCHTEIBHOE YUIMHEHHE KPaHEro pacTsSHyTOTO BOJIOKHA
6eroHa paBHO 2R,/Ey;

HarnpspKeHUs! B OETOHE C)KaTOM 30HBI ONPEENSIOTCS C YIeTOM YIPYTHX (a
B HEKOTOPBIX CITydasX U HEYNPYTHX) nedopMannii OeToHa;

HalpspKeHUs] B OETOHE PAcTSIHYTOW 30HBI paclpelesicHbl paBHOMEPHO U
PaBHEHI Ry,

B cmywasx, Korga BepoSTHO o00pa3oBaHME HAKJIOHHBIX TPEUIMH
(HanpuMep, 3JIEMEHTH! ABYTAaBPOBOTO M TaBPOBOTO CEUYECHHH MpPU HATHINN
MIOTIEPEYHBIX CHIT), JOJKEH IIPOU3BOAUTHCS pacueT OETOHHBIX AJIEMEHTOB U3
yenopuii (141) u (142) ¢ 3aMEHO# pacyeTHBIX CONMPOTHBIICHUHM OCTOHA JUIS
MPEENIBHBIX COCTOSHUN BTOPOW TpyHIbI Ry, U Ry gy COOTBETCTBYIOLUIMMHU
3HAYEHWSIMH pAcUeTHBIX CONPOTHBICHWM O€TOoHa Ml  TpelenbHbBIX
COCTOSIHUM IIEpBOM TPYMIIbI Ry U Ry,

KpomMe Toro, momxkeH NpOM3BOAWUTHECS pacyeT 3JIEMEHTOB Ha MECTHOE
JIeWCTBHE HAarpy3KU (CMATHE) COTTIACHO yKa3aHMM I1. 3.39.

BHeHeHTpeHHO CiKaThbI€ 3JICMCHTBI

3.2. [Ipu pacyere BHEILEHTPEHHO C)KAaTBIX OETOHHBIX 3JEMEHTOB IOJDKEH
NPUHAMATBCS BO BHUMAaHHE CIyYalHBIA AKCLHEHTPHCUTET IPOJOIBEHOTO
YCHUIIHS e, OTIpe/IeISIEMbI COTJIaCHO yKa3aHusaM 1. 1.21.

3.3. [Ipu rubkoctyu 3neMeHToB /y/i > 14 HE0OOXOIMMO YUNTHIBAThH BINSHHE
Ha HX HECYIIYI0 CIIOCOOHOCTh IMPOTHMOOB B IUIOCKOCTH SKCLEHTPHCHUTETA
MIPOJOJIHOTO YCWIIUS U B HOPMAJIbHOM K HEH IUIOCKOCTH IIyT€M YMHOXKESHHS
3HauUeHUH e, Ha Koadduiment mn (cM. m 3.6). B cmydae pacuera us
IUIOCKOCTH ~ DKCLECHTPHCHTETA  IPOJOJBHOTO  YCHWIIMS — 3HAUCHHE €
MIPUHUMAETCS PABHBIM 3HAYEHHIO CIy4aiHOTO SKCLEHTPHCHUTETA.

[lpumeHneHnne OETOHHBIX BHEIEHTPEHHO CXAaThIX dJIEMEHTOB (3a
WCKIJIIOYEHHEM CIIydaeB, NMPEIyCMOTpPEeHHBIX 1. 1.70) He normyckaercsi mpu
9KCLEHTPUCUTETAX MPUIIOKEHHS POIOJIBLHON CHIIBI C YYETOM IPOTUOOB €1,
NPEBBIIAOIINX:

a) B 3aBHCUMOCTH OT COYETAHHS HarPYy30K:

TIPH OCHOBHOM COYCTAHHH .......eenveneenennne 0,9y
., 0co0OM b eeeeeeeeee—— 0,95y
0) B 3aBUCUMOCTH OT BUJIa U KJlacca OeToHa:
JUTSL TSDKETIOT0, MEITKO3EPHHUCTOTO
1 JIETKOTO OETOHOB Kitacca Boimie B7,5 ... y—1
JUISL IPYTUX BUJIOB U KJIACCOB OETOHA ...... 2



(3mech y — pacCTOsiHME OT LEHTpa TSDKECTH CeUeHus 10 Haubosee
C)KaTOTO BOJIOKHA OETOHA, CM).

3.4. Bo BHELEHTPEHHO CXKAaTBIX OETOHHBIX JJIEMEHTaX B CIydYasx,
yKa3aHHBIX B M. 5.48. HEo0XOIMMO MpPeayCMOTPETh KOHCTPYKTHBHYIO
apmarypy.

3.5. Pacuer BHEUEHTPEHHO CXKAThIX OETOHHBIX AJIEMEHTOB (CM. 4epT. 2)
JIOJDKEH TMPOU3BOIUTHCS U3 YCIOBUS

N<aR, A, (12)

rie A, — IUIoImaab CXKaToi 30HBI OeTOHa, ompeessieMas U3 YCJIOBHS, UTO ee
LEHTP TSHKECTH COBNAZaeT C TOYKOM MPHIOKEHHA paBHOJCHCTBYyIoIIEH
BHEIIHUX CHUIL.

J171s1 31eMEeHTOB PSAMOYTOIBHOTO CEYEHHS A, onpeaenseTcs no Gpopmye

A, =bh 1—% . (13)

BHeneHTpeHHO CKaThle OETOHHBIE 3JIEMEHTHI, B KOTOPBIX MOSBIICHUE
TPElIMH HE JOMYyCKaeTcs 1O YCIOBUSIM OKCIUTyaTallMH, HE3aBHCHUMO OT
pacuera u3 ycnoBus (12) JOWKHBI OBITh TPOBEPEHB C  yYETOM
COIIPOTHUBIICHUS OETOHA PACTAHYTOH 30HHI (cM. 1. 3.1 1 4epT. 3) U3 ycIoBUsL

aR, W
Nﬁ—e:; ’: (14)
17—

J11s1 351eMeHTOB NPSMOYTOJIBHOTO cedeHust yciaosue (14) nmeer Bux

N < LT3R, bh (15)
Gey 17 _
P

Pacyer BHELCHTPEHHO CXKATBIX OCTOHHBIX 3JIEMEHTOB YKA3aHHBIX B II.
1.70, noywkeH npou3BoauThes U3 yeioBuid (14) u (15).
B dopmynax (12) —(15):
1 — K03 uLueHT, onpeaensieMsiii o Gopmyse (19);
o — K03 GHUIMEHT, TPUHIMAEMbIH paBHBIM ISl OETOHA!
TSDKEJIOTO, MEJIKO3EPHUCTOTO, JIETKOTO
Y TIOPU3OBAHHOTO «..oevenviarnevereneenenneneenenne
SYEUCTOTO aBTOKJIABHOIO ... .
" HEABTOKJIABHOTO ........oveeeeeeeennnns 0,75
W, — MOMEHT CONpPOTHBIIEHHS CEUeHHs IJi KpPalHEro pacTSHyTOro
BOJIOKHA C YydYeToM Heymnpyrux zaedopmauumii pactsHyToro OeToHa,
OIIpeZIeTsIEMBIi B TPEATNONIOKEHUH OTCYTCTBHSA TPOJONBHONH CHIIBI TIO

bopmymne

21
_ b0 .
W, = +S8,0; (16)
h—x
r — PpacCTOsIHUC OT LCHTpA TSKCCTU CCUCHUA [0 ﬂHpOBOﬁ TOYKH,

HanboJee yAaleHHOH OT pacTSIHYTON 30HBI, ONpeaensieMoe o Gpopmyie



r=p (17)
A b
¢—cMm. 1 4.5.
Ilonoxenue HyJI€BOM JINHUY ONIPEAEISAETCS U3 YCIOBUS
S, = (h_;)Am ) (18)

3.6. 3nauenne koa(duIMeHTa 1), YUYUTHIBAIOIIETO BIMSHHUE MPOrnda Ha
3HaYCHUE DKCLEHTPHCHUTETA NPOJNOJBHOTO YCHIIHSA €, CIEAYeT ONpPEACNsATh
o ¢opmyiie

__ (19)
U—l_i:

cr

rae N, — ycIoBHas KpUTHUYECKas CHJIa, OnpeaensemMas o popmyie

6,4E,1
L, = &-{-0,1 ) (20)
o, l; \0,1+0,
B ¢dopmye (20):
¢, — KOd()HUIMEHT, YUYUTHIBAIONUIMI BIHSHHAE UTUTEIBHOTO ISHCTBHS

HarpyskKu Ha HpOFI/I6 3JIEMCHTA B IPE€ACIbHOM COCTOAHUU, paBHLIﬁ:
M
¢l:1+ﬁ—l, (21)
M

HO He Oomee 1 + 3,

31ech B — k03 dunreHT, MPUHUMAEMBIil B 3aBUCHMOCTH OT BHJa OeTOHA
o Ta6. 30;

M — MOMEHT OTHOCHUTENBHO PACTSHYTOH WM HaUMEHEE C)KAaTOW rpaHu
ceyeHHs OT JEHCTBHA IIOCTOSHHBIX, JUINTENBHBIX M KpPaTKOBPEMEHHBIX
Harpys3ok;

M, — T0 e, OT ACHCTBHS MOCTOSHHBIX U JUTUTENBHBIX HArPYy30K;

lo — ompenensercs mo tadm. 31;

8, — Kod(puIHMEeHT, MPUHUMAEMBIH PaBHBIM ey/fi, HO HE MeHee

/
ouin = 0.5 = 0.01-L=001R,; (22)
31ech R, — B MIla.
Ta6muma 30
Koapdurment B
beton B opmye (21)

1. Tsoxenprit 1,0




2. MenKo3epHUCTBIN TPYIIIL:

A 1,3

b 1,5

B 1,0
3. Jlerkwuii:

P UCKYCCTBEHHBIX KPYIHBIX 3aIllOJIHUTEIAX W
MCJIKOM 3aIlOJIHUTEIIC:

IIJIOTHOM 1,0
MOPUCTOM 1,5

IIPU €CTECTBEHHBIX 3AIOJIHUTENIX 2,5

4. [lopu3oBaHHBIHA 2,0

5. SluencTsrii:
ABTOKJIABHBIN 1,3
HEaBTOKJIABHBIA 1,5

IIpumevanwne. ['pymisl Menko3epHUCTOrO OeTOHA MPUBEEHH! B 1. 2.3.

Tabnwma 31
Pacuernas miuHa /)
XapaxTep OIMHPaHusi CTEH U CTOI00B BHELICHTPEHHO CYKATBIX
OCTOHHBIX 3JIEMEHTOB

1. C omopamu BBepXy U BHU3Y:
a) IpH MApHUPAX Ha ABYyX KOHIAX HE3aBHCHUMO OT H
BEJIMYMHBI CMELIECHUS OIIOP

6) npyu  3alleMJICHHU OJHOIO M3 KOHLOB H
BO3MO’KHOM CMEIICHUU OITIOP HJId 3[[3HI/II>11

MHOTOIPOJIETHBIX 1,25H
OHOITPOJIETHBIX 1,50H
2. CB0OOIHO cTOSIIHE 2,00H

Obosnauenue, npunamoe ¢ maobn. 31: H — BbicoTa croiba (CTEHEI) B Ipesesax
9Taka 3@ BBIYCTOM TOJIIMHBI IUTUTHI TMEPEKPBITHS WK BBICOTA CBOOOIHO CTOSILEH
KOHCTDPYKIIHH.

Ecnmu wm3rubaronyie MOMEHTHI (MM 3KCLHEHTPUCHTETHI) OT TOJHOM
HArpy3KH M OT CyMMBI TIOCTOSIHHBIX M JUTUTEIBHBIX HAIPy30K UMEIOT pa3HbIe
3HAKH, TO TPHU a0COJIIOTHOM 3HAYCHWUHU SKCIICHTPHCUTETA TIOJHOM Harpy3Kd
eo, npespimaromeM 0,14, mpuauMmaior ¢, = 1,0; ecnu 3TO ycnoBue He
YIOBJIETBOPSICTCS, 3HAYCHHE o] NPUHUMAIOT paBHBIM

? =, +10(1_¢“)‘io rae ¢, ompexaernaor no dopmyne (21), mpuanman M
h B

PaBHBIM TPOM3BENCHUIO NMPOJOIABHON cuibl N OT IEHCTBHSA MOCTOSHHBIX,
JUITNTENBHBIX W KPAaTKOBPEMEHHBIX HAarpy30K Ha pacCTOSHHE OT LEHTpa



TSDKECTU JIO PacTSHYTOH MM HaMMEHEe COKaToH OT IEeHCTBHUS MOCTOSHHBIX U
JUTUTENBHBIX Harpy30K IT'PaHu CEUeHHSI.

3.7. Pacuer »nmeMeHTOB OETOHHBIX KOHCTPYKLHH Ha MECTHOE CXaTue
(cMsiTHE) OIDKEH POU3BOIUTHCS COTIIACHO yKazaHusM 1. 3.39 u 3.40.

HN3rubdaemMsble 3J1€eMeHTHI

3.8. Pacuer m3rubaembpIx OCTOHHBIX 3JEMEHTOB (CM. 4epT. 3) IOJDKEH
MPOU3BOJIUTHCS U3 YCIOBUS

M<aR,W,, 23)

rae o — K03 punreHT, MpUHUMAaEMBIi COTJIACHO yYKa3aHHsM I1. 3.5;
W, — omnpenensercst no Gopmyine (16); A1 37EMEHTOB NPSIMOYTOIBEHOTO
cedeHHs W, IPUHAMAETCS PaBHBIM:

o

==, 24)
3,5

W,

P

PACYET XEJIE3OBETOHHbIX 2JIEMEHTOB
IO MPOYHOCTH

3.9. Pacuer mo MPOYHOCTH KEJIE300ETOHHBIX JJIEMEHTOB OJDKEH
NPOU3BOJUTHCS IS CEUSHNH, HOPMAIBHBIX K UX MPOJOJBEHON OCH, a TaKXke
JUIl HaKJIOHHBIX K Hell cedeHWid Hambosiee omacHoro HampasieHus. [lpm
HaJIMYMH  KPYTAMIMX  MOMEHTOB  CJIEAyeT  IPOBEPUTH  NPOYHOCTD
NPOCTPAHCTBEHHBIX CEYEHHWH, OrPAaHWYEHHBIX B  DPACTAHYTOH 30HE
CIHPAJBHOW TpeUIMHOW HauboJjiee OMacHOrO M3 BO3MOXKHBIX HAaIlpaBJICHHM.
Kpome Toro, ciemyloT mNIpoM3BOAWTH pacdyeT 3JIEMEHTOB Ha MECTHOE
JeficTBHE HArPy3KH (CMATHE, IPOIABINBAHNE, OTPHIB).

Pacyer no npoyHocTH cevyeHuii,
HOPMAJIbHBIX K MPOJ0JIbHOMN 0CH 3J1eMeHTa

3.10. [IpenenbHble yCUIMS B CEYEHHH, HOPMAJIBHOM K MPOJOJIBLHOM OCH
AJIEMEHTA, CIIEAYET ONMPEACISITh UCXOIS U3 CIEAYIOMNX MIPEIIOCHIIOK:

COTIPOTHUBIICHUE OETOHA PACTSHKEHUIO TPUHUMAETCS PaBHBIM HYJIIO;

COMPOTHURJICHUE OETOHA CXKATHIO NPEACTABISCTCA HAIPSIKCHUSIMHU,
PaBHBIMU R, ¥ paBHOMEPHO PacIpeIeICHHBIMHE I10 CXKaToi 30He OeToHa;

nedopManny {HATPSDKCHUS) B apMaType OIPEIeITIOTCS B 3aBHCHMOCTH
OT BBICOTBI C)KAaTOM 30HBI OeTOHA C ydeToM jaedopMaiuii (HanpsHKeHid) oT
Npe/IBapUTENBHOTO HaNpshKeHus (cM. 1. 3.28%);

pACTSTHBAIOIIAE HANPsHDKEHUS B apMaType MPHUHUMAIOTCS He Oojee
pacYeTHOTO CONMPOTHBIICHHUS PACTHKEHUIO R;

CKMMAIOILIME HaNpsDKeHUsT B apMaType IpHUHUMAlOTcs He Oolee
PACUETHOTO CONPOTHUBIICHUS CKATHIO R, ..

3.11. Pacyer cedeHuid, HOpMaJbHBIX K IPOJOJBHOM OCH 3JIEMEHTa, KOTIa
BHEIIIHSS CHJIa AEUCTBYET B IUIOCKOCTH OCH CHMMETPUH CEUEHHS B apMarypa
COCpEeOTOUCHA Yy TMEpPICHAUKYJISAPHBIX YKa3aHHOW IUIOCKOCTH TpaHei
AJIEMEHTa, CIEAYeT MPOU3BOANTH a 3aBUCHMOCTH OT COOTHOIICHHS MEXIY
3HAQ4YE€HHEM OTHOCHUTEIBHOW BBICOTHI CXKAaToOW 30HBI OeroHa & = x/hy,
ompenesieMOil U3 COOTBETCTBYIOINIMX YCIOBHH pPAaBHOBECHS, U 3HAUCHHEM



OTHOCHUTEJIFHON BBICOTHI CXXaTOM 30HBI OetoHa & (oM. m. 3.12%), mpm

KOTOPOM TpeNeNbHOE COCTOSIHHE 3JEMEHTa HAcTylaeT OJHOBPEMEHHO ¢

JOCTIDKEHHEM B PACTSHYTOM apMaType HallpsDKEHHS, PAaBHOTO PacYeTHOMY

COINPOTHUBIICHHIO R; C YU4E€TOM COOTBETCTBYIOIIMX KO3((UIIMEHTOB yCIoBHIA

paboTHI apMaTypEI, 32 UCKITIOUeHIEM K03 durmenTa vy (cM. . 3.13%).
3.12*, 3nauenue & onpezensercs mo hopmyie

% 2
b=, 2
Osr_ 1_2
o 1,1

sc,u

1+

IZe O — XapaKTepPHCTHKa C)KaTOW 30HBI OeTOHa, ompeaenseMas 1o Gpopmyiie

o=a-0,008R,, (26)

371ech oL — K03 (PpUIeHT, MPUHIMAaEeMBIi paBHBIM AJIs1 OETOHA!

TIHKETIOTO .oeveeieeeeeeeeeeeeenieeeeeeeeeenns 0,85

MEJIKO3epHHUCTOTO (CM. 11. 2.3)

rpyIm:

A 0,80

BuB ., 0,75

JIETKOTO, STYEUCTOTO U

TIOPU30BAHHOTO ...eeenvveennreeereenreenne 0,80

JIyist TSOKENOTO, JIETKOTO M TIOPU30BAHHOTO OETOHOB, MOJBEPTHYTHIX
aBTOKJIaBHOW 00paboTke, k03 duIreHt o cumwkaetcs Ha 0,05;
R, —B Mlla;
O,z —HanpsbkeHue B apmatype, MIla, mpuHHMaeMoe IS apMaTyphl
KJIACCOB:

A-1, A-11, A-I1I, A-IlIs, Osr = Ry — Oy

Bp-1I

A-1V, A-V, A-Vlu A1-VII Osr = R; + 400 — oy, — Aoy,
B-II, Bp-II, K-7 u K-19 o= R+ 400 — oy,

371ech Ry — pacyeTHOE CONPOTHUBIICHHUE apMaTypPhl PacTSHKEHHIO C YIETOM
COOTBETCTBYIOUIMX KOI((HUIMEHTOB YCIOBUH pabOTHl apMaTypsl Yy, 3a
HCKITFOYCHUEM Y6 (CM. 11. 3.13%);

Oy, — NpUHUMAeTCs Tpu  Kodhdunuente y,, < 1,0.

Aoy, —cM. 1. 3.28%;

Owu — TpPENeNbHOE HampsHKeHHe B apMaType CKaTod  3O0HBI,
NPUHUMAEMOE JUTSI KOHCTPYKIHUH U3 TSDKEJIOT0, METKO3EPHHUCTOTO U JIETKOTO
0eTOHOB B 3aBUCHMOCTH OT YYUTHIBAEMbIX B pacueTe Harpy3ok no tadu. 15%:
nmo 1o3. 2a — pasHbeIM 500 MIla, mo mo3. 26 — pasabiM 400 MIla. s
KOHCTPYKLMI M3 SYEUCTOr0 M MOPHU30BAHHOTO OETOHOB BO BCEX CIIydasx
3HaueHue npuHuMaercs paBHbIM 400 MIla. Ilpu pacdere 31€MEHTOB B
CTaauu 00XKaTus 3Ha4YeHHe o, = 330 MITa.

3nauenus &, ompexpensemblie 1o ¢opmyne (25), A 3IEMEHTOB U3
SIIEUCTOTO OETOHA cielyeT IpuHIMaTh He Ooee 0,6.

3.13*. [lpu pacyere MO NHPOYHOCTH IKEIE300ETOHHBIX DIIEMEHTOB C
BBICOKONIPOYHOM apMmatypoit kinaccoB A-1V, A-V, A-VI, At-VII, B-II, Bp-II,
K-7 u K-19 npu cobmoaennn ycnoBusi & < & pacdeTHOE CONPOTHBIICHHE
apMarypsl R, TOJDKHO OBITH YMHOXKEHO Ha KOI(PQHIIUEHT Y 6 (CM. 1103. 6 TabJI.
24%), ompenensieMbIi IO popMyIIe



S

V6 =1—(n-1) 2-tsn, 27)
R
rze 1 — K03 GHUIUEeHT, TPUHIMAEMBbI PaBHBIM ISl apMAaTyPbI KJIACCOB:
A-TV e, 1,20
A-V, B-II, Bp-II, K-7u K-19 ....... 1,15
A-VInAr-VII ... 1,10
Jng ciaydas LEHTPanbHOTO pAacTSDHKEHHS, a TakKe BHELEHTPEHHOTO
pacTsKEeHUs MIPOAOIBHOM CHJIOHN, pacrmoyiokeHHON MEXIY
PaBHOJCHCTBYIOIIMMH YCHJIMHA B apMarype, 3HAUCHUE Yy, INPUHIMACTCS
PaBHBIM ™).
IIpn HanWumwm CBapHBIX CTHIKOB B 30HE AJIEMEHTa C HW3THOAIOIIMMHU
MOMeHTamH, npeBbimatomumu 0,9M,,,, (tne M,,, — MaKCUMaJIbHBIN

pacUeTHBIIT MOMEHT), 3HAYCHUE KOA(POHUIMEHTA Yy IUTS apMaTyphl KIaCCOB
A-IV u A-V npunumaercs we 6onee 1,10, a xmaccoB A-VI u A1-VII — =e
6oiee 1,05.

Koaddurmenr v, He cnemayer yIuThiBaTh AJsI SJIEMEHTOB:

paccUnTHIBAEMBIX Ha JEWCTBHE MHOTOKPATHO MOBTOPSIOIICHCS HATPY3KH;

APMUPOBAaHHBIX  BBICOKONPOYHOH  MPOBOJIOKOW,  PaCIOJIOKCHHOM
BIDIOTHY!O (0€3 3a30poB);

IKCIUTYaTHPYEMBIX B arPECCHBHOM cpejie.

3.14. [Ins HampsiraeMol apMaTyphl, PAcloONIOKEHHON B CKaTOM 30HE MpU
JIEHCTBUU BHEIIHUX CHJI WM B CTaJHH O0XaTHS W MMEIOIEH CIEIICHHE C
0ETOHOM, pacueTHOE CONPOTHBICHHE CKaTuio Ry (cm. mm. 3.15, 3.16, 3.20,
3.27) mOMKHO OBITh 3aMEHEHO HAMNPSIKEHHEM Oy, PABHBIM (Oy, — O'sp),
Mlla, Ho He Oonee Ry, Tae 0y, onpenensercs npu kod3dpuuumente v, > 1,0,
Oyey — CM. TL 3.12%.

H3zeubaemvle snemenmol npAMOYc0ibHO20, maspoeo2lo,
()symaepoeozo U Kojisyyeso2co ceyenuil

3.15. Pacyer mnpSAMOYTONBHBIX CEUCHHHA W3TMOACMBIX JJIEMEHTOB,

yKka3aHHBIX B11. 3.11 (uept. 4), npu E= x* < &, NOJDKEH IPOU3BOUTECS U3
0
YCIIOBHUS
M < R,bx (hy —0,5x)+ R A", (h,—a"), (28)

IIPH 5TOM BBICOTA CXKATOM 30HBI X OmpeesseTcs U3 GopMyIIbl

R A —R_A' =R,bx. (29)



UYepr. 4. Cxema yCWIni | 3MMI0pa HANPsDKEHUH B CEYEHUH, HOPMAJIBHOM K
MPOIONBHOI OCH U3rudaeMoro Keae300eTOHHOT o eieioa,
IIPU pacdeTe ero 1o MPOYHOCTH

3.16. Pacuer ceueHuii, UMEIONIMX MOJKY B CXKaToW 30He, pu & = x/hy
&r TOTDKEH TIPOU3BOUTHCS B 3aBUCUMOCTHU OT MOJIOKEHHSI TPAHUIBI CIKATO
30HBI:

a) eciM rpaHMIa TPOXOAMT B moiyike (uept. S5, a), T. €. coOiromaercs
YCIIOBHE

<
)51

RA SRV, W, +R A, (30)

pacueT MPOM3BOAMTCA KaK IJIs TNPSIMOYTOJNBHOTO CEUEHUs IMMPUHOH b’y
COIJIACHO yKa3aHusM 1. 3.15;

0) ecnu rpaHUIA MPOXOIUT B pedpe (uept. 5, 6), T. e. ycnosue (30) He
coOI0aeTCs, pacyeT MPOU3BOIUTCS U3 YCIOBHS

M < Rbx (b, ~0,5x)+ R, (b, ~b)h', (hy —0.5k, )+ R A", (hy—~a'), (3)

IIpu 5TOM BBICOTA CKaTOl 30HEI OETOHA X OIPCALCIIACTCA U3 (bOpMy.]'H:I

RA~R A, =Rbx+R, (', ~b) . G2
I A V[ 7777 T
:-r_._.-__.__i. . -I.': = dils ‘I

!'. o gl - PE O E—
P < S < T D

Yepr. 5. [lonoxeHue rpaHULbI CKATOW 30HBI B CEUEHUU
n3rubaeMoro xene300eTOHHOTO HIIeMEHTa
a — B TIOJIKe; O — B pedpe



3HadyeHne b’y BBOAMMOE B pacyeT, MPHHUMAETCS U3 YCIOBHA, 4YTO
LIMPUHA CBeca MOJKH B KXY CTOPOHY OT pedpa NOoKHA ObITh He Ooee
1/6 mponera smemeHTa u He Ooee:

a) TpM HaIMYMU TONepeuHelX pebep wmmu mpu A’y > 0,1h — 1/2
pacCTOSIHUSA B CBETY MEX/Y MPOIOIbHBIMU peOpamu;

0) mpH OTCYTCTBHH TIOIIEPEYHBIX peOep WM MPH PACCTOSHUSIX MEXKITY
HUMH OOJIBIIHX, YEM PACCTOSHUA MEKIY IPOJOIbLHEIMU pebpamu, i’y < 0,14

—-6h
B)fl'IpI/I KOHCOJIBHEIX CBECaX MOJIKH:
Opu = 0,17 o, 6h’;
w 0,05 <A <017 i 3h
w B’y <0,05h ... CBECHI HE YUHUTHIBAIOTCS

3.17. Ilpu pacueTre MO TPOYHOCTH M3rUOAEMBIX  DIIEMCHTOB
pexoMeHayeTcst cobmonats ycnoBue x < &phy. B cimydae, xorma ruromans
CEUEHHs PACTSIHYTON apMaTyphbl 110 KOHCTPYKTHBHBIM COOOPaKEHUSIM MU U3
pacyera 1o NpeJesbHBIM COCTOSHHUSM BTOPOW TPYNIBI MPHUHATA OOJIbIIEH,
yeM 3TO TpeOyercs mmsi cobmromeHus ycnmoBus x < &phy, pacder cliemyer
MIPOU3BOAUTH 10 (opMyJiam Jist o0miero ciay4das {cM. m. 3.28%).

Ecmu nonydyennoe u3 pacyera no ¢popmynaam (29) win (32) 3HaueHue x >
&rhy, MOTTyCKaeTCsl MPOU3BOANTE pacdeT u3 ycnouit (28) u (31), ompenemnsis
BBICOTY C)KaTO# 30HBI COOTBETCTBEHHO U3 (hOPMYII:

o,A,—R A, =R,bx; (33)
o, A, —R A =Rbx+R, (bf - b) h,, (34)
e o, = 0.2+¢k R, (35)
o, &
02+&+0,35—2|1-—=
Rs §R
3necb & = x/hy (¥ TOACYMTHIBAETCS TPH 3HAYCHUSIX R, C y4YeToM

COOTBETCTBYIOIIUX KO3(PPHUIINEHTOB YCIOBUI pabOTHI apMaTyphl);
0, — ompezensercs npu kosdourmente yy, > 1,0.

Hns snmemenToB w3 OetoHa kimacca B30 m HDke ¢ HEHampsraeMoi
apmarypoi kinaccoB A-I, A-II, A-III u Bp-I npu x > &ph nomyckaercs Taxxe
MPOU3BOAUTE pacueT u3 yciuoBuid (28) u (31), moacTaBiss B HUX 3HAYCHHUE X
= &rho.

3.18. Pacuer wm3rmOaeMbBIX JIIEMEHTOB KOJBIIEBOTO CEUCHHS TIpH
COOTHOILIEHUH BHYTPEHHETO M Hapy>KHOTO painycoB 71/r; = 0,5 ¢ apMartypoi,
PaBHOMEPHO paclpeleJIeHHOH 10 JUIMHE OKPY)XKHOCTH (TIpH  4Hcie
MIPOJIOTIGHBIX CTep)KHEH He MeHee 6), NOJDKeH IPOU3BOIUTHCS Kak JUIs
BHEIIEHTPEHHO CXKATBIX YJIEMEHTOB COTJIACHO YKazaHUAM 1. 3.2 1%, mpuHuMas
B (hopmynax {41) u (42) 3HaueHue MpoaoiabHOM cribl N = 0 1 HoAcTaBiss B
bopmyny (40) BMecTo Ney 3HaUeHUE U3THOAIONIIETO MOMEHTa M.

BHeL;eHmpeHHo corcamaule 21eMeHN1bl
npAMOY20JIbHO2O U KO1bYeB020 ceueHull

3.19. IIpu pacuere BHEICHTPEHHO CXKATHIX JKEIE300CTOHHBIX AIIEMEHTOB
HEOOXOJJMMO YUUTHIBATH CIYYaiHbBI HAauaJIbHBIA SKCIEHTPHUCUTET COTJIACHO



ykazaHusM 1. 1.21, a Takke BIMSIHUE MPOTnOa Ha MX HECYIIYIO CIIOCOOHOCTh
COIJIACHO yKa3aHWsAM II. 3.24.

3.20. Pacyer mnpAMOYTONBHBIX CEYEHHHA BHELEHTPEHHO CHXKATBIX
3JIEMEHTOB, YKa3aHHBIX B II. 3.11, ciaexyer mpou3BOIUTE:

a) ipu &= x/hy < & (dept. 6) U3 yCIoBHA

Ne < R,bx (h,—0,5x)+R_A. (h, —a'), (36)

TIPY 3TOM BBICOTA CIKATOMN 30HBI OTPEACISICTCS M3 POPMYJIIBI

N+RA —R_ A =R,bx; (37)
—b—-.-rII- i
- R n
i ] — T
e el Ay AW
P v S P S
= - :
= < 1
| B; A I
= = - e e il " I ]
—dy - - %
? A, p - 4

Yeprt. 6. Cxema ycuiuil 1 31M0pa HANPsDKEHUH B CEYEHIH, HOPMAJIbHOM
K TIPOJIOJILHOM OCH BHELICHTPEHHO CHKATOT'0 JKeJIe300€TOHHOTO 3JIEMEHTa,
IIPH pacyeTe ero o IPOYHOCTH

6) npu & = x/hy > & — Tarke U3 ycnoBus (36), HO MPHU 3TOM BbICOTA
CKaTOM 30HBI ONPEICIIACTCS:

JUIS 3JIEMEHTOB M3 OcToHa kiacca B30 m HmKe ¢ HeHampsracMoin
apmatypoit kiracco A-I, A-II, A-III — u3 dpopmymsl

N+o,4 —R_A. =R,bx, (38)

e o = 2l—x/h0

—2 (39)
' 1_‘/:1?

-1|R;

i

I DJIEMEHTOB U3 OeToHa Kitacca Beimre B30, a Taxke UIst DJIEMEHTOB C
apmatypoii kiacca Bbime A-III (HeHampsiraemolf W Hampsraemon) — u3
dopmyi (66) u (67) nnm (68).

3.21*. Pacuer BHEIEHTPEHHO CXKATHIX JJIEMEHTOB KOJBIEBOTO CEYCHUS
IPU COOTHOIIECHWHM BHYTPEHHETO M HAPYXKHOTO pagauycoB ri/r, > 0,5 ¢
apMaTypod, paBHOMEPHO pACHpEICIICHHOH I0 IHHE OKPYXHOCTH (TpH
YKCIe MPOJOJBHBIX CTEpXKHEH He MeHee 0), JODKSH MPOM3BOAUTHCS U3
YCIIOBUS

)sinﬁ

NeO = (RbArm + RSCA o + Rx As,tot ¢SZS b (40)

s,tot 7’;
T

MpY STOM BEJIUYUHA OTHOCUTENBHOW IUIOIANU CKaToil 30HBI OeToHa
ompenensiercs o Gopmyie



£ = N+ (O'Sp + a)le)As,tot . 1)
R,A+(R, +w,R ) A

s, tot

Ecmu momyuennoe u3 pacdera mo ¢opmyne (41) &, < 0,15, B ycnoBue
(40) noxcraBnsercs 3HaueHue <&, onpenensemMoe o Gopmyie
_N+lo,+o.R )4

cir = ’ (42)
R,A+R A

s, tot

IPU 3TOM 3HAYEHHs @y U Z, ompeleisitorcs no ¢opmynam (43) u (44),
npurumas & = 0,15.

B dopmynax (40) — (42):

7 — TIOJlyCyMMa BHYTPEHHETO U Hapy>KHOTO paJlnyCoB;

rs — pammyc OKpPYKHOCTH, TpPOXOISIIEH depe3 MEHTPHl TSKECTH
CTEPKHEN apMaTyphl;

Aj 1oy — TUTOLIAJL CEUEHHs BCEU IPOAOJILHON apMaTyphbl;

(py — K03 pUIHeHT, OnpenensseMbIi 1o popMyIie

¢s = a)l - a)2§cir; (43)

Z, — PAacCTOSIHHE OT PaBHOACWUCTBYIOLIEH B apMaType pacTSHYTOH 30HbI
JI0 IIEHTpa TSHKECTH CEYEHUsI, opeaersieMoe 1Mo Gopmyie

z, =(0.2+13&,, )r,, (44)

HO TIPHHAMAaeMoe He Oouee 7y;
oy, — ompegensercs npu  kodbpdunuenre vy, > 1,0;
®| — KO3 PHUIHEHT, OTIpeNesieMblii 1o hopMyiie

_p O 45
o =n, - 4$)
30ech 1, — KO3()GHUIUEHT, NPHHUMACMBI paBHBIM JUIL apMaTypel
KJIaCCOB:
AL, ATL AT oo 1,0
A-IV, A-V, A-VI, At-VII, B-II,
Bp-IL K7 0 K-19.oooororoeeee. 1,1

®; — KO3 DUIHMEHT, ONpeaeIsIeMbIii 1o hopMyJie
w, =00, (46)
T/ie 3HAUYCHUE O MPUHUMAETCS PaBHBIM:
S=15+6R 107", (47)

31ech R,— B Mlla.



Ecnu BerumncnenHoe o opmyte (43) 3auenue ¢; < 0, To B ycnosue (40)
nojcraBisitores Oy = 0 U 3HaueHue &, NoMyueHHoe 1o Gopmyne (41) mpu
W =Wy = 0.

3.22*. PacueT »5JIEMEHTOB CIUIOUIHOTO CEYEHHS M3 TDKEIOro u
MEJIKO3EPHHUCTOTO0 OETOHOB ¢ KOCBCHHBIM apMHPOBAHHEM  CJCIYeT
MIPOU3BOIUTH COTTIACHO yKazaHusM mil. 3.20 u 3.28%, BBOJS B pacyeT JIUIIb
4acTh IUIOIaAN OETOHHOrO ceYeHHs A., OrPaHHYEHHYIO OCAMM KpaHHUX
CTep)KHEeW CEeTKM WJIM CIHUpald, M TOJCTaBJsiE B pacyeTHble (OPMYJIIbI
(36—(38), (65) u (66) BMecTO R, MpHUBEICHHYIO MPU3MEHHYIO MPOYHOCTH
6eroHa Ry ,.;, a IpA BHICOKOIPOYHOH apMmarype BMECTO R, — 3Ha4YeHUE
Rsc,red'

I'nbkocth [y/i,; 3MEMEHTOB C KOCBEHHHIM apMHUPOBAHMEM HE JIOJKHA
MIPEBBINIATH IPU KOCBEHHOM apMHPOBAHHUU CETKaMH — 55, crmpanbio — 35,
rie i, — PpajMyC UHEPLUM YaCTH CEYEHHMS, BBOIMMOH B pacyer.

3HaueHHs Ry, oq ONPENENAIOTCS IO POPMYJIIaMm:

a) TIPU apMHUPOBAHUY CBAPHBIMHU MTOTIEPEYHBIMU CETKAMHU

Rb,red = Rb + ¢/uxyRs,xy 4 (48)
rae R, —pacdeTHOE CONPOTHBIEHUE APMATYPhI CETOK;
nAl +n Al
My, = Yoy (49)
A8

30€Ch 7y, Agy, [y — COOTBETCTBEHHO YMCIIO CTEP)KHEH, IUIOIIAAb IIONePeYHOro
CEUEHHS U JUIMHA CTEPXKHS CETKH (CUMTasi B OCSAX KpaHHHUX CTEp)KHEH) B Of1-
HOM HaIlpaBJICHUH;

ny, Ay, I, — TO e, B ApyroM HaNpaBJIeHHH;

A— mnomane cedeHus 6eToHa, 3aKII0YEHHOT0 BHYTPU KOHTYPA CETOK;

S — pPaccTOSIHUE MEXKAY CETKaMu;

¢ — xodddument 3¢ (EeKTUBHOCTH KOCBEHHOTO apMHPOBaHUS,
orpeziessieMsblit o Gopmye

1
0,23+y
R

b

R, Ry— B MlIa.

JU71st 371€eMEeHTOB U3 MEJIKO3epHUCTOro OeTOHa 3HadeHHue KoddduuueHTa ¢
clle/lyeT IPUHUMATh He OoJiee eJMHUIIBL.

[Inomann cedeHUs] CTEpKHEH CETKH W3 EAWHHILy [UIMHBI B OZHOM M
JpYroM HalpaBJIeHHHU He JOJDKHBI pa3iIndaThes Oosee 4eM B 1,5 pasa;

61 npu apMUpOBaHUU CIMPATILHON WM KOJIBLIEBOM apMaTypoi

- 1,5¢e,

§,cir >
d,

Rb,red = Rb + 2’IucirR (52)



rne R; ., — pacueTHOE CONPOTHUBIICHUE apPMaTypPhl CIIUPAJIH;
Heir — KOO UIIMEHT apMUPOBAHUS, PABHBIN:

_ 4Ax,(rir (53)
He = 4
efs
31ECh As,cir —IUIoIaab MONEepPEeYHOro CCUCHUS CHHpaHBHOﬁ apMaTyphbl;

do— MMaMeTp ceueHusl BHYTPH CITUPAIIH;

S — IIar Cupany;

€y — OKCLEHTPUCHUTET TNPHIOKEHUs] NpPOoJoNbHONH cuibl (6e3 ydera
BJIMSTHUS TIPOTHOA).

3HaueHHs K03 PHUINEHTOB apMUPOBaHMUS, ONpeAeIsIeMble 1Mo (hopmysam
(49) m (53), mna DIEMEHTOB W3 MEJKO3EpHUCTOTO OETOHa Cciexyer
npuHuMath He 6omee 0,04.

PacueTHOe compoTHBIIEHHE CXKATUIO Ry .y TPOJOIBHON BBICOKOIIPOYHOI
apMaTypsl kiaccoB A-IV, A-V, A-VI u A1-VII qy1g 31€MEeHTOB U3 TSXKEIOro
06eToHa ¢ KOCBEHHBIM apMHPOBAHHUEM CBapHBIMH CETKaMH OIPEEINAeTCS TI0

bopmyne

R
140, =1 -1
RSC‘
Ry =R (54)
Sc,rece sc R
14+0,| —-1
RSC
Y TIpUHUMaeTCs He bonee R;.
B dbopmyne (54):
= 8,5Esl//9 i (55)
R, -10°
A
e 0=0,8+n—"" (1 - R”j .
of 100

31eCh 1 — K03 GHIMEHT, IPUHUMASMBbII PaBHBIM AJIS apMaTypPhl KJIACCOB!
A-IV 10
A-V,A-VIu Ar-VII ........... 15

Aj 1o — TUIOIIAIb CEUEHUS BCEeH TPOIOTBFHON BBICOKOIIPOYHOI apMaTyphl;

A.,s— obo3HaueHHE TO ke, 4TO U B opmyie (49);

R, —B MIla.

3nauenue 0 npunumaercs He MeHee 1,0 u He Goutee:

1,2 ... pu apMatype kiacca A-IV

1,6...... i N knaccoB A-V, A-VI u Ar-VII

IIpu ompeneneHUHM TPAHUYHOTO 3HAYCHHUS OTHOCHTEIBHON BBICOTHI
C)KaTOM 30HBI JUIA CCUCHHI C KOCBEHHBIM apMHpOBaHHEM B (opmyiy (25)
BBOJIUTCS

w=a-0,008R, +5,<09, (56)

rae o — K03 UIMEHT, MPUHUMACMBIN COTJIACHO YKa3aHUsIM II. 3.12%;



8, — ko3¢ dunmenT, pasubrit 104, HO npuHUMaeMsIid He 6onee 0,15,

31ech 4 — KOIGQHUIMEHT apMUPOBAHUS Ll U [y, OTPEAETIAEMBIH 1O
dbopmynam (49) u (53) COOTBETCTBEHHO TSI CETOK U CIIAPAJICH.

3nayeHue Oy, B (opmyne (25) IS SIEMEHTOB C BBICOKOIIPOYHOM
apMaTypoi IPUHUMAETCS PABHBIM:

o,..,=2+85p0)E, 107, (57)

HO He Ooyee 900 MIla mns apmatypsl kimacca A-IV, 1200 MIla — mis
apMaTypsl knaccoB A-V, A-VIu Ar-VIL

IIpn ydere BaustHUS mpornba Ha HECYIIYI0 CIIOCOOHOCTH 3JIEMEHTOB C
KOCBEHHBIM apMHpPOBAaHHEM CIIEAyeT MOJB30BATHCSA YKazaHUSAMH M. 3.24,
OIpeIeTIsisl MOMEHT MHEPIMU 110 YaCTH CEYEHUs], OTPAaHUYCHHOMN CTEeP>KHIMU
CETOK MM 3aKJIIOYEHHON BHYTpU CIUpasid. 3HaueHHe N, MOIydeHHOE II0
¢dopmyne  (58), nmomxHO OBITP  YMHOXEHO Ha KO3 HUIMEHT

@ = 0,254_0’05170 <1,0, THE Cy pPaBHO BHICOTC WM JUAMETPY
Cor

YYUTBIBAEMOI 4acTH OETOHHOTO CEUCHUS, a PH OIPEACIICHUH O, iy BTOPOH

wIeH mpaBod yacth (opMmynsl (22)  3aMeHseTcs Ha 0,01 o ,, 1€

ce.’f

0, =010 _1<10.

Cor

KocBenHoe apMmupoBaHWE YYWTHIBAE€TCS B pacdeTe IIPHU YCIOBHH, UYTO
HecyIllas CIOCOOHOCTh 3JIEMEHTa, OIpPEETCHHas COITIACHO YKa3aHUAM
HACTOSILIETr0 MyHKTA (BBOJASA B pacueT Ay U Ry, eq), IPEBBIIIAET €I0 HECYILYIO
CIIOCOOHOCTh, OIIPEAETCHHYIO 10 IIOJHOMY CEYEeHHIO A W 3HAYeHHUIO
pacyeTHOTO CONPOTHUBIECHNUS OeTOHA R, 63 yueTa KOCBEHHOHW apMaTyphl.

Kpome TOro, KOCBEHHOE apMHpPOBAHUE [OJDKHO YAOBIETBOPATH
KOHCTPYKTUBHBIM TpeOOBaHUAM 1. 5.24.

3.23 . [Ipu pacdere BHELEHTPEHHO CXKATHIX DJIEMEHTOB C KOCBEHHBIM
apMHPOBAaHHEM Hapsiy C pacyeToM IO NMPOYHOCTH COIVIACHO YKa3aHUSIM II.
3.22% cnemyeT MPOU3BOMUTH PACUeT, 00CCICUUBAIOIINIA TPEITHHOCTOHKOCTh
3aIIUTHOTO CIIOst OETOHA.

Pacuer mpomsBomurcs cormacHo ykazaHusM min. 3.20 wimm 3.28% mo
9KCIUTyaTal[MOHHBIM 3HAUEHHAM pacyeTHBIX Harpy3ok (Y, = 1,0), yuuTbIBas
BCIO IUIOIIAJIh CEUCHMsI OETOHA U IIPHHUMAsSI PACUETHBIE CONPOTUBIICHUS Ry, s,
U R, AN TPEeNenbHBIX COCTOSHUM BTOPOM TIpynmbl M pacyeTHOE
COIPOTHBIICHHE apMaTypbl CKATHIO PaBHBIM 3HAYEHHIO R, HO He Ooiee
400 MI]a.

[Ipn ompeneneHUM TPaHUYHOTO 3HAYEHHS OTHOCHTENBHOH BBICOTHI
ckaToil 30HbI B Qopmyrax (25) u (69) npunumMaior oy, = 400 Mlla, a B
dbopmyne (26) koaddumment 0,008 3amensrot Ha 0,000.

[Ipn ydere BiMsSHHUS THOKOCTH CJENyeT IOJB30BATHCS YKa3aHUSMH II.
3.24, onpenensis 3HaueHus O, o hopmyne (22) ¢ 3amenoit 0,010R, Ha 0,008
Rb,ser'

3.24. Ilpu pacdere BHEIECHTPEHHO CHKATBIX DJEMEHTOB CJEIyeT
YUYHUTHIBATH BIMSHHE NPOrnda Ha MX HECYIIYIO CIOCOOHOCTB, KaK MPaBHIIO,
MyTEeM pacueTa KOHCTPYKLHHA 1o 1eopMUpoBaHHOM cxeme (cMm. 1. 1.15).

Jomyckaercst MPOMU3BOUTH pacuer KOHCTPYKIHNH o
HenepopMHUPOBAaHHON cXeMe, YUWTBIBas mpu THOKoctu [y/i > 14 BruusHuE
nporuba 3JeMeHTa Ha ero IPOYHOCTh, ONpeeNsIeMyto u3 ycioswii (36), (40)
n (65), myreM yMHOXeHHs e, Ha KodpduuueHt 1. [Ipu stom ycmoBHas



Kputndeckass cuina B Qopmyrne (19) s BBMHCICHUS T NPUHUMAaETCS
paBHOM:

”:6,;‘2& L0 oy |, (58)

o | Pr] 01+
Py

rae ly— mpuHMMaeTcs COTJIacHO yKa3aHWsaM II. 3.25;

8, — K03 uUIeHT, IPUHUMAEMBIH COTJIACHO YKa3aHUsM II. 3.6;

¢; — KodpduuueHt, onpexaensembiii no dopmyne (21), mpu 3TOM
MOMEHTBI M ¥ M, onpenensitoTcss OTHOCUTEIBHO OCH, NapauleNIbHOM JIMHUH,
OTPaHWYMBAIOIIEH CXKaTyl0 30HY M INPOXOAsIIed dYepe3 IeHTp Hauboiee
pPacTSHYTOr0O WM HaWMeHee CKaToro (MpH ILEIUKOM CXXAaTOM CEYCHHH)
CTEpKHS apMaTypbl, COOTBETCTBEHHO OT JEHCTBUS IOJHOM HArpy3ku U OT
JNEWCTBHSL TIOCTOSHHBIX M JUIMTENBHBIX Harpy3ok. Ecin wnsrubaromiue
MOMEHTHI (MJIM 3KCLUEHTPUCHUTETHI) OT NEHCTBHS ITOJHOM Harpy3kd M OT
JEeHCTBUS IOCTOSHHBIX M JUIMTENBHBIX HAarpy30K MMEIOT pasHbIe 3HAKH, TO
ClIeIyeT YUUTHIBAaTh YKa3aHus 1. 3.6;

¢, — KodQQUIHEHT, YYUTHIBAIOIIMI BIUAHHE MPEABAPUTEIHLHOTO
HaNpsOKEHHS apMaTypbl Ha JKECTKOCTh DJJIEMEHTa; IIPU pPaBHOMEPHOM
00KaTuH CeueHHs HampsAraeMoil apMaTypoii ¢, onpezensercs no Gopmyrne

>

(o}
o, =1+12-2% (59)

b

37IeCh O, — OTIpefeIsieTcs Npu Kodddunuente vy, < 1,0;

R, — npuHumaetcs 6e3 ydyera koapQuIMeHToB ycnoBuil paboTsl OeToHa;

B opmyie (59) 3HaueHue ey/h npuHUMaercs He 6omnee 1,5;

a=FE s/Eb-

JIJis 37IEMEHTOB U3 MENIKO3epPHUCTOrO OeToHa rpynmsl b B dhopmyy (58)
BMECTO 3HaueHHs 6,4 mojcTaBIsieTcst 3HaYeHUE 5,6.

IIpm pacdere w©3 TUTOCKOCTH MAEUCTBHSI HW3THOAIOMIETO0 MOMEHTa
9KCIIEHTPUCUTET TPOAOJIBHOI CHIBI €y NPUHUMAETCSI PaBHBIM 3HAUCHHIO
CJTy4alHOTO 3KCcIeHTpucHTeTa (cM. 1. 1.21).

3.25. PacuerHyro mnuHY /) BHEICHTPEHHO C)KATBIX JKEIe300€TOHHBIX
JJIEMEHTOB PEKOMEHIYETCSl OIpEeAesITh Kak JUll 3JIEMEHTOB paMHOU
KOHCTPYKLIMM C y4eToM ee Ae(OpMHPOBAHHOTO COCTOSHHS INpH Haubojee
HEBBITOTHOM JUTS JAHHOTO 3JIEMEHTA PACIIOI0KEHUH HAarpy3KH, IIPUHUMAsT BO
BHUMaHHE HEeynpyrue aedopManii MaTepHaioB U HATUIHE TPEIIHH.

Jdnst  smemeHTOB HamOojiee dYAacTO BCTPEYAIOIIMXCS KOHCTPYKLIUH
JIOIYCKaeTCs IPUHUMATh PaCUeTHYIO [UIMHY /) paBHOIA:

a) AT KOJIOHH MHOTO3T&KHBIX 3/1aHWH TP YHMCIIe TPOJIETOB HE MEHee
IBYX W COEIMHEHWSX pUTENel W KOJIOHH, PacCUNTHIBAEMBIX KaK >KECTKHE,
IPU KOHCTPYKIMAX NEPEKPBITHI:

COOPHBIX ..ovvevreveenveenrenenenns H

MOHOJIUTHBIX ........ccuun... 0,7H

rae H — BbIcOTa 3TaXka (pacCTOSHHUE MEXKIY [IEHTPAMH y3JIOB);

6) U1 KOJIOHH OJHOAT@XHBIX 3[aHUH C HIAPHUPHBIM ONUPAHHEM
HECYIIMX KOHCTPYKUHMH TOKPBITHH, JKECTKUX B CBOCH IUIOCKOCTH
(crIoCcOOHBIX IepeaBaTh TOPU3OHTAIBHBIE YCHIIHS), @ TAKXKE JUISL 3CTaKa] —
1o tadi. 32;



B) JUIsl 3JIeMEHTOB (hepM U apoK — 110 Tad. 33.
Llenmpanvro-pacmsmnymoie snemeHmol

3.26. Ilpu pacuere ceyeHUH IIEHTPATBHO-PACTSIHYTHIX KEJIe300€TOHHBIX
9JIEMEHTOB JIOJDKHO COOJFOAThCS YCIOBHE

N<R A (60)

s, tot
rac Asvmt — IIomaab CEYCHUA BCceH HpO}lOJ’ILHOﬁ apMaryphl.

BHeb;eHmpeHHO pacmsinymbule 3jlemMeHmobl
npAMOYcOIbHO2O ceYeHus

3.27. Pacuer mUpAMOYTONBHBIX CEUCHHWH BHEIECHTPEHHO PACTSHYTHIX
3JIEMEHTOB, YKa3aHHBIX B 1. 3.11, TOHKeH MpOM3BOIUTHCS B 3aBUCUMOCTHU OT
MOJIOXKEHUS IPOIOJIBHON CHIIBI V:

a) eclM NpOoJOJibHAs cuia N IPUIIOKEHAa MEXIY paBHOJAEHCTBYIONIMMHU
ycumii B apMatype S u S’ (dept. 7, a) — U3 YCIOBHIA:

Ne<R A (h,—a), (61)
Ne'<R A, (h,—a'); (62)

6) ecnm mpomonbpHas cuiaa N TMPHIOXKEHa 3a MIpefeslaMH PaCCTOSHHS
MEX]y PaBHOACHCTBYIOIIMMH ycHIMi B apMatype S u S’ (uept. 7, 6) — u3
YCJIOBUS

Ne < R,bx (h,—0,5x)+ R A, (h,—a'), (63)
IIPY 3TOM BBICOTA CXKATOM 30HBI X ONpeenseTcs 1o GopmyJe

R A —R_A —N=R,bx. (64)



Tabuwnma 33

PacuerHas mayuHa /) KOJIOHH OJHOITaXHBIX 3JaHHN
IIPY pacyueTe UX B IJIOCKOCTH
XapakTepucTuka MEePHEHIUKYJIAPHON ONEPEYHON pame
TONEPEYHOMN pambl MU WJIH NTapAJUIETIbHON OCH 3CTaKa bl
TIEPIICHTUKYISPHON TIPH HAJTMYHUH | P OTCYTCTBHU
K OCH DCTaKazpbl CBsI3el B INIOCKOCTH TPOIOTIBHOTO Psiia
KOJIOHH WJIM QHKEPHBIX OTIOp
[lonkpaHoBasi (HW)XHSS) 4acTh Pazpesnbix 1,5H, 0,8 H, 1,2H,
[Ipu yyere Harpy3ku  |KOJIOHH IPH MOJKPAHOBBIX Oaslkax Hepazpesnbix 1,2H, 0,8H, 0,8H,
OT KPaHOB HankpanoBast (BepXHss) 4acTh Pa3pesnbix 2,0H, 1,5H, 2,0H,
KOJIOHH TPH MOJIKPAHOBBIX OaJIKax Hepaszpesnbix 2,0H, 1,5H, 1,5H,
C MOCTOBBIMHU KpaHaMHU
[Ton xpaHOBast (HIKHIS) 4acThb OJIHOIIPOJIETHBIX 1,5H 0,8H, 1,2H
be3 yuera Harpy3ku KOJIOHH 3HaHUI MHOTrOnpoJIeTHBIX 1,2H 0,8H, 1,2H
OT KPaHOB HankpanoBast (BepxHss) 4acTh Pa3pesnbix 2,5H, 1,5H, 2,0H,
KOJIOHH TPH MOJIKPAHOBBIX OaJIKax Hepaszpesnbix 2,0H, 1,5H, 1,5H,
3nanus
Huoxusst gacTh KOJOHH 31aHUH ORHONIPOJIETHBIX 1,5H 0,8H 1,2H
Kononns! crynenvarsie MHOronpoIeTHBIX 1,2H 0,8H 1,2H
BepxHsist yacTh KOJIOHH 2,5H, 2,0H, 2,5H,
Be3 MocTOBBIX KpaHOB
KotoHHBI TOCTOSIHHOTO CeUeHUs 3IaHn OHONIPOJIETHBIX 1,5H 0,8H 1,2H
MHOTonponeTHbIX 1,2H 0,8H 1,2H
Kpanossie [Ipu noakpaHoBBIX OaTKax Pazpesnbix 2,0H,; 0,8H, 1,5H,
Hepaszpesnbix 1,5H, 0,8H, H,
Ocrakajbl
Iox TpyGonpoBoaE! [Ipu coenuHEHUN KOJIOHH C IIPOJIETHBIM CTPOEHUEM IapHrpHOM 2,0 H 2,0H
Kectkom 1,5H 0,7H 1,5H

Ob6o3nauenust, npunsimoie 6 maon. 32:
H — nonHas BbICOTa KOJIOHHBI OT Bepxa (yHAaMEHTa 10 TOPH30HTAIbHON KOHCTPYKLIUH (CTPONMIBHOM WITK MOACTPONMIBHON PacOpKH) B COOTBETCTBYIOIIEH IIIOCKOCTH;

I} — BbICcOTa MOAKPAHOBOW YaCTH KOJIOHHBI OT BepxXa (yHIaMeHTa 10 HU3a MOIKPaHOBOI Oanku;

H, — BbICOTa HAIKPAHOBOI YaCTH KOJIOHHBI OT CTYTIEHU KOJIOHHBI JI0 TOPU30HTAIbHOM KOHCTPYKIIMH B COOTBETCTBYIOMIEH MIIOCKOCTH.



ITpumeuanue. IIpy Hanmuuum cBsi3eil 10 Bepxa KOJOHH B 3[aHMSAX C MOCTOBBIMM KPaHaMH pacyeTHas JUIMHA HAJAKPAaHOBOW YAaCTH KOJOHH B IUIOCKOCTH OCH HPOJOJIBHOIO psiia KOJIOHH
MPUHUMAETCs paBHOU H,.




Ecnu nonydennoe u3 pacdera mo ¢opmyine (64) 3Hauenue x > Sphp, B
ycnoBue (63) moxacraBnsiercs x = Sphy, T &R ONpENENseTcsl COrJacHo
yKa3aHUsIM 1. 3.12%,

Obwuii cnyuail pacuema
(npu 11006bIX ceueHUAX, BHeWIHUX YCUUAX
u 110O60M apmMuposanuL)

3.28*. Pacuer ceueHmii B oOmem ciaydae (4epT. 8) dOIDKEH
MIPOU3BOIUTHCS U3 YCIOBHUS

M<x(R,S,-Y0o.5,). (65)
P 3TOM 3HAaK ,IUTIOC" Tepe]] CKOOKOI MpUHUMAETCS A BHEIICHTPEHHOTO
CKaTHs ¥ U3rnda, 3HaK ,MUHYC" — IJIsl PACTSDKEHUSI.
B dhopmyie (65):

M — B n3rubaempIX 3JIEMEHTaxX — MPOCKINSA MOMEHTA BHEITHUX CHJI Ha
IUIOCKOCTh, NMEPIEHIUKYIIPHYIO NPSIMOM, OrpaHMYMBAIOILEH CXKAaTyi0 30HY
CeueHMUs;

BO BHELEHTPEHHO CXKAaTbIX M PpACTSIHYTBIX OJJIEMEHTaX — MOMEHT
NpPONOJIBHOM Ccuibl N OTHOCUTEIBHO OCH, MapajyIebHOM MpPSIMOH,
OTPaHUYMBAIOILEH CKATYIO 30HY, U IPOXOSIIEH:

BO BHELIEHTPEHHO CXKAThIX AJIEMEHTaX — 4Yepe3 LIEHTP TSDKECTH CeueHUs
Haubojee pacTSHYTOTO WM HaMMEHEe C)KaTOro CTep)KHS HPOJOIbHON
apMarypsl;

BO BHELICHTPEHHO PACTAHYTHIX 3JEMEHTaX — 4epe3 TOUKY C)KaToil 30HBI,
HanOosee yalleHHY0 OT YKa3aHHOM NMpsSMOH;

Tabmuma 33
Pacuernas giuna [
HanmeHoBaHue 31€MEHTOB JIEMEHTOB (hepM U apoK
1. DnemeHTsI pepm:
a) BEpXHHH TOSIC TIPU pacueTe:
B IUIOCKOCTHU (hpepMBbI:
pu ey < 1/8h, 0,9/
w €0 > 1/8]’!1 0’81

13 IJIOCKOCTH (hepMBbI:
Ul ydacTka moj (oHapeM (Tpu IIMpUHE 0,8/
¢donaps 12 M u Gonee)

B OCTQJIBHBIX CITydasix 0,9/

0) packocChl ¥ CTOWMKH IPU pacyeTe:

B IJIOCKOCTH (hepMbI 0,8/
13 IJIOCKOCTH (hepMBbI:
npu b]/bz < 1,5 0,9[
» bi/by 21,5 0,8/
2. Apku:
a) IpH pacyeTe B INIOCKOCTH apKu:
TpeXIapHUPHOI 0,580L

JBYXIIApPHUPHOI 0,540L




OecrrapHUpHON 0,365L

0) pu pacdeTe U3 INIOCKOCTH apKH (J1r000it) L

Obos3nauenus, npunsmole 6 maon. 33:

| — pnvHa 3NeMEHTa MEXAY [EHTPAMU MPUMBIKAIONMX Y3II0B, a s
BepxHero nosica (epMbl TIPH pacyere U3 IUIOCKOCTH (epMbl — pacCTOsSTHHE
MEXXy TOUKAMH €T0 3aKPETUICHHS;

L — nnuHa apku BOOJIb €€ TEOMETPUYECKOM OCH; NpPU pacyeTe U3
IUIOCKOCTH apKu — JUIMHA apKu MEXAy TOYKaMH ee 3aKpeIUieHHs U3
MIOCKOCTH apKH;

/| — BBICOTA CEUEHHSI BEPXHETO MOsICa,;

by, by — mMpHHA CcEeYeHHs COOTBETCTBEHHO BEPXHETO MOsCA U CTOMKHU
(packoca) epMbI.

o

- ..JI.
"
i
o

Uepr. 7. Cxema ycwinii u S1Iopa HANPSDKECHUH B CEYEHUH, HOPMaJIbHOM
K IIPOTOJIBHON OCH BHEIIEHTPEHHO PACTSHYTOTO KeJIe3006TOHHOTO AJIEMEHTa,
IIPU pacydeTe ero 110 MPOYHOCTH
a — NpoJoabHAs cuila N MPUIIOKEHA MEXAY PAaBHOAEHUCTBYIOIIUMH YCUIUH
B apmatype S 1 S’; 6 — To ke, 3a IpeeIaMy PACCTOSHUS MEXIY
PaBHOAEHCTBYIOIIMMH yCHINHI B apMaType Su S’



S I s FE— — I S e =
L8

|  ANAAY g il —— 2,
i / —
. 4 ity .-_H:,_..l\_\_“______:hl_ — iy i
1 . - - f
o -\----—--I.-':.---\.....J...__._i_:,_____ =" 4
4 il I | A8 i —1 o
1 pamm e = = 3 e e T
kK T — e — B e ERELT T
s, Y S - r —— .
L "
i S _— S
.
= — H‘"-\. e —— ——— e —

Ueprt. 8. Cxema ycuimii ¥ 3Mopa HanpsDKEHUH B CEYEHUH, HOPMAJIBHOM K IPO-
JIOJIHOHM OCH 7KeJIe300€TOHHOT'O 3JIEMEHTa, B 00LIeM ClIyyae pacuera M0 MPOYHOCTH
I-] — TII0CKOCTH, MapajuieNbHas INIOCKOCTH JASHCTBHS M3rHOAIOIIEro MOMEHTa, W

IUIOCKOCTb, IPOXOASIIasl Yepe3 TOUKHU PUI0KEHHSI IPOIOIbHOM CHIIBI U
PaBHOZEHCTBYIOIUX BHYTPEHHUX CXKUMAIOIUX M PACTATUBAIOILUX YCUINI;
1 — TouKa NPUIIOKEHHS paBHOJCHCTBYIONIEH yCHIINH B CkaTOi apMartype U B OeToHe
C)KaTOH 30HBI; 2 — TOUKa NPIJIOKEHNS paBHOJIEHCTBYIOMIEH yCIIIHIA B pacTsIHY TOI
apmarype

S, — CTaTMUeCKMH MOMEHT IUIOIIAJN CEYEHHs C)KaToil 30HBI OeToHa
OTHOCHTEJIFHO COOTBETCTBYIOIIMH W3 YKa3aHHBIX OCEH, MpH 3TOM B
M3rubaeMbIX SJIEMEHTAaX IOJIOKEHHE OCH NPHHUMAETCS TaKUM. Kak U BO
BHEIIEHTPEHHO CXKATHIX;

Sy — CTaTW4eCKUA MOMEHT IJIOLIAU CEUEHHUS i-TO CTEPKHS NPOJOIbHON
apMaTypbl OTHOCHTEIIFHO COOTBETCTBYIOIIEH M3 YKa3aHHBIX OCEH;

O,;— HampshKeHUE B i-M CTep)KHE MPOIOJIBHON apMaTyphl, onpezensiemMoe
COIIACHO YKA3aHUSIM HACTOSIIETO ITyHKTA.

BeicoTa cxaToil 30HBI X M HANpsSOKEHUE Oy OIPENEIAIOTC U3
COBMECTHOT'O PEIICHUS YpaBHEHUIL:

R4, 0,4, N=0; (66)
o w
sc,u
= —-1 +0,,- (67)
w .
1—— i
L1
B ypaBHenun (66) 3Hak ,MuHYC" Tiepex N TIpUHUMAaETCS UL
BHEIIEHTPEHHO CXKAaThIX JJIEMEHTOB, 3HAaK ,IUIOC" — I BHEIEHTPEHHO
PacTSHYTBIX.

Kpome Toro, st onpezeneHus MOJI0KEHUsI TPaHULIBI C)KaTOM 30HBI TIPU
KocoM m3ruOe Tpedyercss COONIONICHHE JOTOJIHUTEIHHOTO — YCIOBHS
MapaJUIETbHOCTH TUIOCKOCTH JEHCTBHS MOMEHTOB BHEIIHMX W BHYTPEHHHUX
CHJI, & IPY KOCOM BHELIEHTPEHHOM CXKATHH WU PACTSKEHUU — YCJIOBHSA, YTO
TOYKH TIPUJIOKECHUSI BHEIIHEH MPOMOJIbHOW CWIIBI, paBHOAEHCTBYOLIEH
CKUMAIOUINX YCHIMK B OETOHE M apMaType M paBHOACHCTBYIOLIEH ycunii B
pacTaHyTOi  apMmaType (mmbo  BHemHEH  TPOAONBHOM  CHIIBL,
PaBHOJIEICTBYIONIEH CKUMAIOLIMX YCHJIMKA B OETOHE W PaBHOICHCTBYIOIIEH
ycunuii Bo Beeil apMaType) JOJDKHBI JIEXKaTh Ha OJHOW MPSIMOiA (cM. uepT. 8).



Ecmu 3HaueHme o, momydeHHoe mo ¢opmyine (67), AnsS apMaTypsl
knaccoB A-1V, A-V, A-VI, At-VII, B-I1, Bp-1I, K-7 u K-19 npessiiaer BRy;,
TO HAIIPSDKCHUE Oy; CIIEAYET ONPENENIITh 0 (hopMyJIe

oy = ﬂ+(l—ﬂ)§;"__§i R,. (68)

B ciydae xorna HaiimeHHoe 1o ¢opmyie (68) HanpspkeHHE B apMaType
npeBbiiaeT Ry; 0e3 ydera koddduimeHta Y, B ycioBus (65) u (66)
TIOJICTABIISICTCS 3HAYEHHE Oy, pPaBHOE R; C YYETOM COOTBETCTBYIOIIMX
k03 huIMEHTOB yCIOBUiT pabOThI, B TOM YHCIE Y6 (CM. . 3.13%).

Hanpsokenne o; BBOmUTCS B pacyeTHblEe (OPMYIBI CO CBOMM 3HAKOM,
MTOTyYeHHBIM TIPH pacueTe 1mo gopmynaM (67) u (68), mpu 3ToM HEOOXOTUMO
COOJIONATH CIENYIOIIHE YCIOBHS:

BO Bcex cnyvasix Ry > oy 2 Ry.;;

ULl TIPEIBAPUTEIHHO HAMPSKEHHBIX AJIEMEHTOB Oy = Oyi» 30ECh Oyei —
HanpsbKeHWE 4 apMaType, PaBHOE NPEJBapHTENLHOMY HANPSKEHHIO Oy,
YMEHBILIEHHOMY Ha BEJIMYUHY Oy, (CM. TIL. 3.12% u 3.22%).

B dopmynax (66) — (68):

Ay; — TuIOIIanh CEUSHMS i-TO CTEPIKHS MPOAOJIBHOM apMaTyphbl;

Oy — TpeIBapUTEeIbHOE HANpsUKEHHE B i-M CTEPXKHE MPOAONBHON
apMaTypbl, TNPHHMMaeMoe INpH KodpduuueHte Yy, HA3HAYaEMOM B
3aBUCHMOCTH OT PACIIOJIOKEHUS CTEPIKHS;

& — oTHOcCHTENbHAs BBICOTA CXKATOM 30HBI OETOHA, paBHAs £ = i, rmie
0i
ho; — paccTosiHHE OT OCH, TPOXOASALIeH uepe3 IEHTP TSHKECTH CedeHHs
paccMaTpuBaeMoro i-ri CTepKHS apMaTrypsl W NapajuleIbHOH MpsMOii,
OTPaHUYMBAIONICH CXKATYIO0 30HY, O HanOoiee YHaJeHHOW TOYKH CXKaTOU
30HBI CeUeHHs (CM. 4epT. 8);

® — XapakTepUCTHUKA CKaToil 30HBI O€TOHa, ompejaenseMas IO
bopmymnam (26) wm (56);
Sri» &4 — OTHOCHTENBHAS BBICOTA CXKATOM 30HBL.  OTBEYAIOIIAs

JOCTHXXEHUIO B PACCMATPUBAEMOM CTEPIKHE HAIMPSHKEHHUM, COOTBETCTBEHHO
paBHBIX Ry U fR; 3HaueHus &g u &,y onpeaenstores mo popmyiie

£ - - "
Ri(eli) O'S Ri(eli) @ ’
I ——— -
o Ll

sc,u

31ech O, = R, +400 — T — Ao ., MIla,— nipu onpenenenun &y;;

O-s,eli = IBRSI - o-spi’
Oyey— CM. I 3.12% 1 3.22%.
3HadeHust Aoy, 1 K03 GuIneHTa £ onpeaensoTcs:
npu MEXaHHIECKOM, a TaKxe ABTOMATHU3MPOBAaHHBIX
ANEKTPOTEPMHUUIECKOM u NEKTPOTEPMOMEXAHMYECKOM crocobax
IpeIBapUTENFHOIO HANPSDKEHUS apMaTypsl kitaccoB A-IV, A-V, A-VI u At-
VII o popmynam:

spi®

MIla, — npu onpeneneHuu &, ;

O-spi

Ao, =1500—"-1200>0; (70)

Si



o,
R

NP MHBIX CIIOCO0aX MpeABAapUTEILHOTO HAIIPSHKEHUS apMaTyphl KIaccoB
A-IV, A-V, A-VI u A1-VII, a Taroke ans apmatyps! knaccos B-1I, Bp-II, K-7
n K-19 npu moOsIx crocobax MpeaBapUTENFHOTO HANpsHKEHUS] 3HAYCHUS
Aoy, = 0, koo durment S = 0,8.

B dopmynax (70) u (71) oy, npunuMaeTcs npu koddduimente v, < 1,0 ¢
YYETOM MOTEPh IO Mo3. 3—5 Tad. 5.

L=05—""10,4>08; (71

IIpumeuanue. Unaekc i 03Ha4aeT NOPSIAKOBBIM HOMEp CTEP)KHS apMaTyphl..

Pacuer no MPOYHOCTH Ce‘IeHI/Iﬁ, HAKJIOHHBbIX
K l'[pOI[OJ'IbHOﬁ OCH JIEMECHTA

3.29. Pacuer :keie300€TOHHEIX DSJEMEHTOB II0 HAKJIOHHBIM CEUCHUSIM
JOJDKEH TPOU3BOAUTHCS IS 00eCIIeUeHNs IPOYHOCTH

Ha [JEHCTBUE IIONEPEYHOM CHIBl 110 HAKIOHHOM IIOJIOCE MEXAY
HAKJIOHHBIMH TpemuHaMu (cM. 1. 3.30);

Ha JCHCTBHC TMOMEPEYHON CHJIBI MO0 HAKIOHHOH TpemuHe (CM. IIIL.
3.31%-3.33);

Ha JIeliCTBHE TMOMEPEYHON CHIIbI M0 HAKJIOHHOM CXKATOW MOJIOCE MEXIy
TPY30M 1 ONOPOii (151 KOPOTKUX KOHCOJIEH KOJOHH; CM. II. 3.34);

Ha JCWCTBUE HW3rHOArOIIEero MOMEHTa MO HAKJIOHHOW TpemuHe (CM. II.
3.35).

3.30. Pacuer >xene300€TOHHBIX 3JIEMEHTOB Ha JEWCTBHE IONEPEYHON
CHIBl Ui oOecriedeHHWs TPOYHOCTH 10 HAKJIOHHOW TIOJIOCE MEXIY
HAKJIOHHBIMHU TPEIIMHAMHU JOJDKEH MTPOU3BOAUTHCS U3 YCIOBHSA

0030, ¢, R, bh, . (72)

KOS(l)(l)I/IHI/IeHT Oy1, y‘-II/ITLIBaIOL[II/Iﬁ BJIMSIHUC XOMYTOB, HOPMAJIbHBIX K
HpOZ[OHbHOﬁ OCH 3JIECMCHTA, OMPCALCIIACTCA 11O (bopMyﬂe

¢w1 = 1 + 5 a luw’ (73)
HO He Ooiree 1,3,
rIe ¢ = Es _ As‘w
E, > Ho bs

Koappuuuenr ¢, onpexnensercs no popmyie
Py =1-PR,, (74)

rae f— ko03(hGUnneHT, TPUHIMAaEMbIi PaBHBIM Ul OETOHA:

TAXKEIIOTO, MEJIKO3EPHUCTOT'O U

B (537 (0 X0) o O SRRRORY 0,01
B (531 X0) o R 0,02
R, —3B MlIla.

3.31. Pacuer ene300€TOHHBIX 3JEMEHTOB C IONEPEYHON apMarypoiu
(uept. 9) Ha nelcTBHE MONEPEYHOM CHIIBI ISl 0OECIEYEeHUs] TIPOYHOCTH TI0
HAKJIOHHOW TpEIIMHE MOJDKEH MPOU3BOAMUTHECSA IO Haubojee OIacCHOMY
HaKJIOHHOMY CEYEHHMIO U3 YCIIOBHUA

Q < Qb + st + Qs,inc : (75)



[ —

Uept. 9. Cxema ycunuii B c€4eHUH, HAKIIOHHOM K IIPOAOJIBHOM OCH 7KeJ1e300€TOHHOTO
3JIEMEHTA, IPH pacyeTe ero 1o NPOYHOCTH Ha AEHCTBUE TONEPEYHOH CHIIBI

Ilomepeunass cuma Q B ycmoBuu (75) ompenensercss OT BHENIHEH
HArpy3Kd, pAacIoOJOXKEHHOH II0 OAHY CTOPOHY OT paccMaTpHBaeMOro
HaKJIOHHOTO CEYEHHUSL.

[Tonepeunoe ycunmme (Jj, BOCIIpHHUMaeMOe OETOHOM, OIPENENIeTCs II0

bopmyne

(1+ + )R bh}

Qb — ¢b2 ¢f ¢n bt 0 , (76)
C

rie ¢ — JUIMHA TPOCKIMK HauboJiee OMACHOT0 HAKJIOHHOTO CCUCHHs Ha

MPOJOJIBHYIO OCh AJIEMEHTA.
KoadduiweHT ¢y, yINTHIBAOIINI BIAXSHAE BUAA OCTOHA, TIPUHUMACTCS
paBHBIM 1715 OeTOHA!

TSHKEIIOTO U TYCUCTOTO ................. 2,00
MEJKO3EPHHUCTOTO ....ovenveenrereenenne 1,70
JIETKOTO IIPY MapKe I10 cpeHeil
IUIOTHOCTH:
D 1900 u Gosee ........c.covenee. 1,90
D 1800 u meHee npu MenKoM
3aII0JIHUTENIE:
TUIOTHOM ...vvvenrernnnne
MIOPUCTOM

KO3(1)(1)I/IHI/IGHT Qs y‘II/ITLIBaIOIJ_[I/Iﬁ BJIMSIHUEC CXKATBIX IMOJIOK B TaBPOBLIX U
JABYTaBPOBBIX 3JICMCHTAX, OMPCALCIIACTCA 11O (bopMyne

(6, ~b),
9, = 0’75M’ 77)
bh,

Ho He 6o1ee 0,5.

Ipu stom b’y npuHuMaercs He Oonee b + 3h’; a monepeyHas apMmaTypa
J0JDKHA OBITH 3aaHKEPEHa B MOJIKE.

Koapouuuenr ¢,, yduTHIBAOUMHA BIMSHUE TPOJOIBHBIX  CHII,
oIpezessieTcst Mo popMyIam:

IIPY JeHCTBUH MPOJOIBHBIX CKHMMAOIINX CHIT

N

- (78)
R, ,bh,

o, =01



Ho He 6onee 0,5;

JUTSL TIPEJIBAPUTENILHO HANPSHKEHHBIX JIEMEHTOB B hopmyiy (78) BMecTo
N TIOACTABISETCS YCHITHE TIPEABAPUTENHHOTO 00XaTHs P, MOJOXKHUTEIBHOE
BIIMSIHAE TIPOIOJIBHBIX CKUMAFOIIMX CHJI HE YUHTBIBACTCS, €CIIH OHU CO3/IAI0T
U3rubaroIe MOMEHTBI, OJJHHAKOBBIE 10 3HAKY C MOMEHTAMH OT JEHCTBHUS
MONEPEYHON HATPY3KH;

TIPH AEHCTBHUHM MTPOIONBHBIX PACTATHBAIONINX CHIT

N

N (79)
R, bh,

(on = _O’2

HO He 601ee 0,8 M0 a0COIIOTHOM BETMUNHE.
3Havenne 1 + @y + @, BO Bcex cllyyasx NpuHHUMaeTcs He 6onee 1,5.
3nHauenue (p, BBIUUCICHHOE MO (opmyse (76), MpUHUMAETCs HE MeHee

0 1+, +0,)R, bh,.
KoapdunueHr ¢p; mpuHUMAaeTCst paBHBIM ISl O€TOHA:

TSDKEIIOTO M STIEHCTOTO ...vvveeevieeeenveeeerreeeennenn 0,6
MEITKO3EPHHUCTOTO ...uveeevenrenmeenreanrenienseenseeneeneenne 0,5
JIETKOTO MPU MapKe [0 CPeIHEH IOTHOCTH:
D 1900 B O0HEE ..., 0,5
D 1800 B MEHEE .....c.evveeeerieeerieeecieeeeieee e, 0,4

IIpu pacuere Xeme300€TOHHBIX 3JEMEHTOB C IOMEPEYHON apMaTypoi
JOJDKHA OBITh Takke obecriedeHa MPOYHOCTh 110 HAKIOHHOMY CEUCHHUIO B
npejesiaX y4acTKka MEXIy XOMYyTaMH, MEXy OIOpPOW M OTTHOOM M MEKIY
oTrudamu.

Ionepeunsie yemnus O, B O i OMPEIEITIIOTC KaK CyMMa TIPOSKITHA Ha
HOpMaJIb K TPOJOIBHOI OCH 3JIEMEHTa IpeAeTIbHBIX YCUIIHMA COOTBETCTBEHHO
B XOMYTaX U OTru0ax, MepeceKaroliX OMacHy HAKIIOHHYIO TPCIIUHY.

JmHA ¢ IPOCKIMH OMACHON HAKJIOHHOW TPEIIUHBI Ha TPOJOIBHYIO OCh
JJIEMEHTa OTpenensieTcss 3 MUHUMyMa BeipakeHUs O, + Oy, + Oy inc, THC B
3HaueHne (J, BMECTO ¢ TIOACTaBISIETCS Cp; MOJYYEHHOE 3HAYEHHUE C
npUHUMaeTcss He Oonee 2/, M He OoJiee 3HAYCHUS ¢, a TAKXKE HE MeHee /g,
eciu ¢ > hy.

151 51IeMEHTOB € MOMEPEYHOI apMaTypoil B BUJIE XOMYTOB, HOPMaJIbHBIX
K NPOJOJBHON OCH 3JEMEHTa M MMEIOIIMX IOCTOSHHBIN IIar B mpeaenax
paccMaTpuBaeMOro HAKJIOHHOTO CCUCHHs, 3HAYCHHUE C) COOTBETCTBYET
MUHUMYMY BeIpakeHus O, + O, onpeaenseMomy o hopmyie

, §0b2 (l+¢n+(pf)Rbrbh02’ (80)

qsw

IIe ¢, — YCHINE B XOMYyTaX Ha eIUHUILY JJIHUHBI JICMEHTA, OMpeeseMoe
o opmyiie

q,, = sw sw (81)
S

Iias Takux diaeMeHTOB morepednoe ycwiue (Qy,, ONPEIEISCTCS M0
bopmyne



st = Qva’CO' (82)

IIpu »TOM U1 XOMYTOB, YCTaHaBIMBAE€MBIX IO pacyeTy, MOJDKHO
YIIOBIIETBOPSITHCS YCIIOBHE

S Di3 (1"'(0” +(0f)Rmb

&3
95 3 (83)

Kpome TOro, momepeunas apmarypa JOJDKHa  YJOBJIETBOPSTH
TpeboBaHMAM T 5.26—5.28.

IIpu pacyere KOHCTPYKIHUI, B KOTOPBHIX 4 KadecTBE HEHAIpATaeMoil
NPOJOJBHON PaCTSIHYTOH apMmaTrypbl HPUMEHSETCS CTEp)KHEBash apMmarypa
knmaccoB A-IV un A-IIIB unmu apmarypa kiaccoB A-V, A-VI u At-VII (mipn
CMEIIaHHOM apMHUPOBaHUH), KOIDDHULUEHTBI Ppy, (p3, & TAKKE Ppy, (1. 3.32)
HEeo0X0ANMO YMHOXKaTh Ha 0,8.

3.32 . Pacuer xeme300€TOHHBIX AJIEMEHTOB 03 IONEepEeYHON apMaTyphI
Ha JEWCTBHUE MONEPEIHON CHIIBI AJIS1 00ECTIEYeHUS TPOYHOCTHU [0 HAKIIOHHOM
TPEIIMHE JOJDKEH INPOU3BOJUTHCS IO HauOoiee ONAacHOMY HaKJIOHHOMY
CEUYCHUIO U3 yCIOBUS

o< Pr4 (1+¢n)sz bhy (84)

B
C

TZie paBasi 4acTh ycioBus (84) npunumaercs He 6onee 2,5R,bhy v He MeHee
¢b3 (1 + @n ) Rbt bhO .
KoapdunumeHt ¢pq NpUHUMAETCS PABHBIM TSI O€TOHA:

TSDKEIIOT0 U STYEHCTOTO ........... 1,5

MEJKO3EPHUCTOTO

JIETKOTO MIPH MapKe

10 CpeiHEN TIOTHOCTHU:
D 1900 u Gonee ... .
D 1800 u meHee .............

Koapduuuentsr @p; U ¢,, a Takxke 3HaueHuss O u ¢ B ycnoBuu (84}
OIIPEIETISIFOTCS COTJIACHO YKa3aHusM 1. 3.317%.

[Ipn oTcyTCTBHM B paccMaTpUBaeMOW 30HE NEHCTBHS IOIEPEUYHBIX CHII
HOpPMAITbHBIX TPEIIWH, T. €. €CIHM BHINONHAETCS ycioBue (124) c¢ 3ameHoi
Ryt ser HA Ry, IOITyCKAETCSl YUUTHIBATH TOBBIIIEHUE IPOYHOCTH JJIEMEHTA IO
pacuery u3 ycnoBus (141) ¢ 3ameHol Ry . M Rp 5y COOTBETCTBEHHO HA Rp, U
Ry.

3.33. Pacuer Xene300€TOHHBIX HJIEMEHTOB C HAKIIOHHBIMH CXKaThIMU
rpansmu (4epT. 10) Ha JCWCTBUE MOMEPEUHOW CHIIBI JUIi OOCCICUCHUS
TIPOYHOCTH Ha HAKIJIOHHOM TPeUIrHEe NPOU3BOIUTCS COTJIACHO YKa3aHHSM IIIL.
331*% m 3.32. Ilpu 3ToM B KadecTBe paboueil BBICOTHI B Tpeaerax
paccMaTpuBaeMOro HaKJIOHHOTO CEYEHUs B pacyeT BBOISTCS: TSI SJIEMEHTOB
C TIOTIEPEeYHON apMaTypoil — HamOoJIblllee 3HaUeHUE /1y, JJIs1 AIIEMEHTOB 0e3
TIOTIEPEYHON apMaTypbl — cpeaHee 3HaYeHUE /.




UYepr. 10. Cxema uis1 pacueTa xeae300eTOHHBIX 0aJI0K ¢ HAKIIOHHBIMU
CXKaTBIMU I'PaHSIMHU

3.34. Pacuer xene300eTOHHBIX KOPOTKHUX KoHcouei kosnonH (I < 0,9 Ay
yept. 11) Ha meiicTBHE moOmepevHON CHIBI s 00ECTIeYeH s MPOYHOCTH IO
HAKJIOHHOW C)KaTOW TMOJoce MEXIy TIPy30M U OMOPOH  JOJDKEH
MIPOU3BOMTHCS U3 YCITOBHSI

0<£0.8¢,,R,bl, sinb. (85)

TJie TIpaBasi 4acTh ycioBus (85) npunumaercs He 6onee 3,5R,bhy v He MeHee

mpaBoit 9actu ycnoBus (84); € — yron HAKIIOHA PacYeTHOU CXKATOM MOJOCHI
K TOPH30HTAJIH.

Uepr. 11. Cxema s pacyera KOPOTKHX KOHCOJIEH

[MIuprHa HAKIIOHHOW C)KAaTOW TIOJIOCHI [, OTIpeiessieTcs o hopMyIIe
l,=1,,siné, (86)

rae [y, — ANUHA IIOIAAKU NepeJadyl Harpy3K1 BIOJb BBUIETa KOHCOJH.

[lpn onpenenenud UIMHBL [P cliemyeT y4YMTHIBATE OCOOEHHOCTH
mepeadyd Harpy3Kd TpU Pa3UYHBIX CXeMaX ONHPaHUs KOHCTPYKIUH Ha
KOHCOJH (CBOOOJHO OIEpThIe WM 3alleMJICHHBIE OajKé, PacIOJIOXKCHHBIC
BIIOJIb BBUIETAa KOHCOJIHU; OAllKu, PAacIOIOKEHHBIE MONEPEK BbUIETa KOHCOJIH,
UT. I.).

KoaddurmeHt @p), yUUTHIBAIOMINI BIUSHIE XOMYTOB, PACIIOIOKEHHBIX
0 BBICOTE KOHCOIIH, orpeiersiercs mo ¢popmylie

KwZ = 1+50!,uwl, (87)

E A,
I‘He o= S . /Llwl = SwW
E, bs

w

Ay,, — TIIOMIAah CEYCHUS XOMYTOB B OJTHOU TUIOCKOCTH;



S, — PacCTOSTHHE MEX]ly XOMyTaMH, U3MEPEHHOE 110 HOPMaJI! K HUM.

[Ipr 3TOM YyYHTBIBAIOTCS XOMYTBHI TOPH3OHTAJIFHBIE M HAKJIOHHBIE IT0J
yrioM He Ooree 45° K TOpU30HTAIH.

IlonepeyHoe apMHpOBaHUE KOPOTKUX KOHCOJIEHW KOJIOHH JOJKHO
YIOBJIETBOPATH TpeOoBaHusAM 1. 5.30.

3.35. Pacuer xene300€TOHHBIX PJIEMEHTOB Ha AEHWCTBHE W3THOAIOIIETO
MoMeHTa (depT. 12) ans obecnieyeHns] IPOYHOCTH N0 HAKIIOHHOW TpEIHE
JIOJDKEH TIPOU3BOIUTHCS 110 OTIACHOMY HAKJIIOHHOMY CEYEHHUIO U3 yCIOBHS

MM +M_ +M (88)

s,inc*

Moment M B ycnoBuu (88) ompenensercss OT BHEITHEW HATPy3KH,
pacIoNoKEHHOH MO OAHYy CTOPOHY OT paccMaTpHUBAEMOIr0 HAKIOHHOTO
CEUYEeHHUs,, OTHOCUTEJBHO OCH, TNEPIEHIUKYISPHON IIOCKOCTH AEHCTBUS
MOMEHTa W TPOXOAANIeH dYepe3 TOUKy INPHIOKEHHUs paBHOAEHCTByOLIEeH
ycunui N, B cKaToU 30HE.

Yepr. 12. Cxema ycunmii B CEYEHNH, HAKIIOHHOM K TIPOAOJIBHON OCH
KeJe300€TOHHOTO AJIEMEHTA, IIPH pacyueTe ero 1o IPOYHOCTH
Ha JeHCTBUE U3rHOAKOIIEero MOMEHTa

Mowmentst M, M, un M,;,, oUpenensrOTcss Kak CyMMa MOMEHTOB
OTHOCUTEJIbHO TOW K€ OCH OT YCWJIMH COOTBETCTBEHHO B IPOJOJBHOMI
apMarype, XOMyTax M OTrH0ax, IepeceKaloluX pPacTSIHYTyI0 30HY
HAKJIOHHOTO CEUEHHUS.

Ilpu ompeneneHun ycuwiuid B apMaType, IMEPECEKAIOLIEH HAKIOHHOE
CEUCHUE, CIIEAYET YUUTHIBATh €€ AHKEPOBKY 3a HAKIIOHHBIM CEUEHHEM.

BricoTa cxaToil 30HBI HAKJIIOHHOTO CEYEHHUS OINpEeNessaeTCsl U3 YCIIOBHS
paBHOBecHs! INPOEKIMH ycunuii B OETOHE CKaToil 30HBI M B apmarype,
TIEPECEKaIOIIEeH PacTSIHYTYI0 30HY HAKIOHHOTO CEYEHHs, Ha MPOJOIBHYIO
0Cb 3JIEMEHTA.

Pacuer HaknOHHBIX CeYeHHMH Ha JEWCTBHE MOMEHTa MPOU3BOAUTCSA B
MecTax oOpbIBa MM OTTHOA MPOAOJIEHON apMaTyphl, a TakXKe B IIPHOTIOPHON
30H¢ Oaslok m y cBoOomHOrOo Kpas KoHconei. Kpome Toro, pacuer
HaKJIOHHBIX CEUCHUIl Ha JIeiicTBE MOMEHTA IPOU3BOJUTCS] B MECTaX PE3KOTO
W3MEHEHHsI KOHQUTYpaluK dJIeMeHTa (MTOIPE3KH | T. I1.).



Ha npuomnopHbIX yuyacTkax 3J€MEHTOB MOMEHT M, BOCIPHUHHUMAEeMbIi
MPOJIOJILHON apMaTypoM, MepeceKaroled pacTIHYTYI0 30HY HaKJIOHHOTO
CEUeHMUSI, OTIpeIeIsIeTCs I0 (hopMyJIe

M, =R Az, (89)
rae Ay — momags CEeYeHHs MPOAOIBHOI apMaTypbl, INepeceKarouien
HaKJIOHHOE CEYEHHE;

Z; — PacCTOSHHE OT pPaBHOJCHCTBYIOIIEH YyCWIHMH B NPOAOIbHOU

apMaType 10 paBHOAEHCTBYIOLIEH yCUIMH B CKaTON 30HE.

IIpn oTcyTcTBMM y TPOIONBHONH apMaTyphl aHKEPOBKH pacueTHBIC
CONIPOTHBIICHHS apMaTypbl DPAcTSDKEHHIO R; B MecTe IepecedeHHH €ro
HAKJIOHHOTO CEYEHMs IPHHHMAIOTCS CHIDKEHHBIMH COTJIACHO 103. 5 Talil.
24%,

Jl1st KOHCTPYKIMH U3 stuercToro OETOHa yCHIIUS B IIPO/IOJIBHOM apMaType
JOJDKHBI ONPENEISTECS M0 PAcdeTy TOJIBKO C YUeTOM PaboThI MOMEPEYHBIX
aHKEPOB Ha MPHONOPHBIX yYaCTKax.

MomeHnT  M;,, BOCHPUHMMAaeMbli XOMYTaMmH, HOPMAJIBHBIMH K
TIPOIOJILHOM OCH 3JIEMEHTA, C PABHOMEPHBIM IIaroM B TIpejieiax pacTSHyTON
30HBI PACCMATPUBAEMOr0 HAKIIOHHOTO CEYEHHs, ONpeieIsieTcs o Gopmyie

2

c
MSW = qSW ] (90)
2
TZie 5, — YCHJIHME B XOMYTaxX Ha €IMHHMILY JUIMHBI 3JIEMEHTA, OIlpeaesieMoe
o popmyne (81);
¢ — JIJHMHA TMPOeKIMH Haubojee ONAaCHOTO HAKJIOHHOTO CEYeHHs Ha

MPOAOJBbHYIO OCh 3JIEMECHTA.

Pacuer no npo4HoCTH NPOCTPAHCTBEHHBIX CeYEHU N
(3/1eMeHTOB, paGoTAIOLIUX HA KPYyUYeHHe ¢ u3rudom)

3.36. IIpu pacuere MpOCTPAHCTBEHHBIX CEUEHUI YCHIIUS OINpPEAesoTCs
HCXOJIS U3 CIICTYOIIHX MPEIIOCHUIOK:

COIIPOTHBIICHHE OETOHA PACTSIKEHUIO MPHHUMAETCS PAaBHBIM HYJIIO;

CKaTasg 30Ha IPOCTPAHCTBEHHOI'O CEUECHHUS YCIOBHO MPEACTABISIETCS
TUTOCKOCTBIO, PACHONI0KEHHON 10/ YoM € K IPOJOIBHONW OCH 3JIEMEHTa, a
CONPOTHBIIEHHE GETOHA CKATHI0 — HAMPIKEHUAMH R,sin° 6, paBHOMEPHO
pacnpeieaeHHbIMHU TI0 CKaTOH 30HE;

pacTsAruBaloIie HanpspKeHUs! B MPOIOJIBLHOM M TOTIEPEeYHON apmarype,
TIEPECceKaloIIel PaCTSIHYTYI0 30HY paccMaTpHBaeMOIo MPOCTPAHCTBEHHOTO
CEUCHHUs, MPUHUMAIOTCA  PaBHBIMM  PAaCUeTHBIM  CONPOTUBIICHUAM
COOTBETCTBEHHO R, U Ry,,;

HarpspKeHHE B apMaType, pacliojioKeHHOH B CXKaToi 30HE, MPUHUMAETCS
JUIsl HEHaIpsraeMoil apMaTypbl — paBHbIM R, IJs HampsraeMod —
COIJIaCHO yKa3aHusM II. 3.14 .

Onemenmol npAMOY20JIbHO2O CeYyerusl

3.37. Ilpu pacuere OSJIEMEHTOB Ha KpY4YEHHE C H3THOOM JIOJDKHO
co0Jo1aThCs YCIIOBHE

T<O0,1R,b’h, (€2))



rne b, h — COOTBETCTBEHHO MEHBIIMH W OONBIIMH pa3Mepsl TpaHen
JJIEMEHTA.

[Ipu aToMm 3HaueHue R, nuist OeToHa KiaccoB Beie B30 npuHuMaeTcs kak
aus 6eroHa xiacca B30.

3.38. Pacuer mo mpOYHOCTH TPOCTPAHCTBEHHBIX ceueHWid (dept. 13)
JOJKEH TIPOU3BOUTHCS U3 yCIOBUS

4 1+, 01
p,A+x

T<R

s

(hy —0.,5x). (92)

UYepr. 13. Cxema ycunmii B IpOCTPAHCTBEHHOM CEUEHHH JKEIe300€TOHHOTO JIEMEHTa,
paboTarolero Ha U3rud ¢ KpyyeHHEM, IIPH pacyeTe ero Mo MPOYHOCTH

BricoTa cxxaToii 30HBI X ONPEAENAETCS U3 yCIOBUS
R A —R_A =R,bx. (93)

Pacuer momkeH TOpPOM3BOAWTBCS Ul TPEX  PACUYETHBIX  CXEM
PacIoNoKeHHsI C)KaTOl 30HBI TPOCTPAHCTBEHHOTO CEUCHHSI:

-1 cxema — y cxartoii oT n3aéba rpanu neMeHTa (daept. 14, a);

2-g cxema — Yy TpaHH 3JI€MEHTa, MapaUIeIbHON IUIOCKOCTH AEUCTBHS
u3rudaroniero MoMmenTa (uept. 14, 6);

3-1 cxeMa — y pacTAHYTOH OT n3rnda rpans snemMenTa (4ept. 14, 8).

1]

UYepr. 14. CxeMbI pacriooKeHNs CKATOI 30HBI IIPOCTPAHCTBEHHOTO CEUCHHS
a —Yy CXKaTol 0T U3rubda rpaHy NIEMEHTa; 6 — y 'PaHM JIEMEHTa,
napaIeTbHON TUIOCKOCTH ACHCTBHS H3TMOAIOIIEr0 MOMEHTA;

6 — y PAcTsHYTOH OT U3ruba rpaHy dIEMEHTa



B dopmynax (92) u (93):

Ay, A’y — naomagy TMONEPEYHOr0 CEYEHUs MPOJOJIBHOM apMaTyphl,
pacIoyio)KEHHOM TpU  JAHHOW pacyeTHOM CXE€ME COOTBETCTBEHHO B
pacTAHYTOH M CKaTOM 30HaX;

b, h — pa3mepsl rpaHeill 3JIeMEHTa, COOTBETCTBEHHO NAapaUICIbHBIX U
MIepNEeHANKYJISIPHBIX JTMHIH, OTPAHUYMBAIONIEH CHKATyIO 30HY;

b
S=——j; 94)
2h+b
C
A== (95)
b
34€Ch ¢ — MJIMHA HNPOCKUWUU JIMHUU, OFpaHH‘IHBaIOHICﬁ CIKaTyro 30HY, Ha

MIPOIOTBHYIO OCh AJIEMEHTA; PacueT MPOM3BOAUTCS ISl HanOOJee OMacHOTO
3HaUYeHHs ¢, OINpPENe/sIeMOro IOCIEOBaTENbHBIM —MNPUOIMKEHHEM U
npuHUMaeMoro He 6oiee 2/ + b.

B ¢dopmyne (92) 3HaueHus y U @, XapaKTepH3YyIOIIHE COOTHOIIEHHE
MeXIy JeHCTBYIOMUMH yeunusivu 7, M u O, IpUHUMAIOTCS:

HPHU OTCYTCTBUH M3TrHOAOIIEro =0 @, =1;
MOMEHTa
pu pacuete 1o 1-if cxeme P M ?,=1;
T
” ” » 20, ,Z:O ) :1+@;
¢ 2T
N M -
d T

Kpytsimmii moment 7, m3runbatomuii MomeHT M u momnepedHast cuna O
MPUHUMAIOTCS. B CEUEHHH, HOPMAIbHOM K IPOJOJIBHONH OCH 3JIEMEHTAa H
MIPOXOSIIIEM dYepe3 IEHTP THKECTH CXKaToM 30HBI MPOCTPAHCTBEHHOTO
CEUCHUSI.

3HaueHus koaduimeHTa ¢,, XapakTepU3YIOIIEro COOTHOIIEHHE MEXKIY
TIOTIEPEYHON ¥ POJIOIBHON apMaTypo, ONpeessiroTes Mo Gopmyiie

_ RSWASW é

) 96
RS AS S ( )

¢ w

rae A, — IUIOIaAb CEYEHUS OJHOTO CTEPIKHH XOMYTa, PACIONI0KEHHOIO y
TpaHH, ABJSIOLIEICS ISl pacCMaTpPUBAEMON PaCUETHOM CXEMBI PACTSHYTOM;

S — paccTOsHUE MEXKAY YKa3aHHBIMH BBIIIE XOMYTaMH.

IIpu aTOM 3HaUEHUS @, TPUHUMAIOTCS:

HE MEHee
0,5
Prmin =7 o ©7)
’ 1+M /29 M,
u He Oojtee
M
o=151-—1, (98)
gow,max Mu



rne M — wnzrubarommii MOMEHT, TPUHUMAEMBIH st 2-1 CXeMbI paBHBIM
HYITIO, TSI 3-1 CXeMBI — CO 3HAKOM ,MHHYC";

M, — upenenbHBI W3THOAIONIMA  MOMEHT, BOCIHPHUHHUMACMBIA
HOPMAaJIbHBIM CEYEHHEM DJIEMEHTA.

Ecnu 3Hauenwne ¢, moacumranHoe mo Qopmyne (96), MEHBIIE @, i, TO

3HaueHue ycwius RA,, BBomumoe B dopmyisl (92) u (93), yHmkaercs Ha
OTHOLLUEHUE @,/ Py, min-

B CJIydac, Korga yaoBJICTBOPSCTCA YCIIOBUE
7<0,50b, (99)

BMECTO pacyeTa I10 2-if cxeMe MPOU3BOJUTCS PAcUeT U3 YCIOBHS

QSQM-i—Qb—sz. (100)

B dopmynax (99) u (100):
b — mmMpHHa rpaHy CEUEeHUs], NEPICHANKYIIIPHON MIIOCKOCTH U3TH0a;
Oy, Op — OTIPENeNIOTCA  COTJIAaCHO  yKazaHusM mm. 3.31%.

Pacuer ke1e300eTOHHBIX 371€MEHTOB
HAa MECTHOe JIelicTBHEe HATPY30K

Pacuem na mecmnoe coicamue

3.39. Ilpm pacdere Ha MeCTHOE CXKaTHe (CMATHE) SIIEMEHTOB 0e3
MIONIEPEYHOT0 aPMHUPOBAHUS JOJDKHO yIIOBIETBOPSTHCS YCIOBUE

N < l//Rb,locAlocl’ (101)

rae N — TpoAoNbHAs CKUMAFOINAsS CHJIa OT MECTHOH Harpys3KH;

Ajpe1 — TUIOMAIB cMATHS (4epT. 15);

w — KO3 GUIMEHT, 3aBUCSIIUA OT XapaKTepa paclpeeliCHUs] MECTHON
HATPY3KH T10 IDIOMIAU CMSATUS U IPUHAMACMBIA PaBHEBIM:

MIPU PAaBHOMEPHOM pacIpeeICHUN

13521 0 4 USRS 1,0
MIPU HEPABHOMEPHOM PaCTIPEICIICHUH

Harpy3kH (IoJ1 KOHI[aMU OAJIOK, TPOTOHOB,

HEepPEMBIYEK):
JUTSL TSDKEJIOTO, MEITKO3EPHUCTOTO
M JIETKOTO OETOHOB.........vveeeeveeeeeneeeeennnnnn 0,75
JUISL STYEUCTOTO OETOHA ... 0,50

Ry 1o — pacyeTHOE CONPOTHBICHHE OETOHA CMSTHIO, ONPEAENIEMOe IO
¢dopmyne

R, =g, R,, (102)
371€ech o @, 2 1,0;

a = 1,0 ma 6erona Kiaacca Huxe B25;



9 e
b

@y =3 Ajpea ' 4,

ocl °

HO He 0oJiee CIeayIomnuX 3HaYCHUH]:

IIpU CXeMe MIPUIIOKEHHs Harpy3Ku 1o uepT. 15, a,
6, 2, e, u JuIst OeToHa:
TSDKEIIOT0, MEIKO3EPHUCTOTO U JIETKOTO
KJIACCOB:
BeIIe B7,5
B3,5; B5; A7,5
SIMEUCTOTO U JIETKOTO KJIACCOB
B2,5 HHMIKE ...covveeeeveeeceeeeeeeeeeeeeee e 1,2
MIPU CXeMe NPHIOKEHUS HArPy3KH 110
uept. 15, 6, 0, src He3aBUCHMO OT BUIA
H KITACCA OCTOHA ..evvieerienrieeereereeetreesseeeereeeseessseesssesneenns 1,0

Ry, Ry, — TIpUHHMAIOTCS KaK Ui OCTOHHBIX KOHCTPYKIMHA (cM. 103. 9
Tadn. 15);

Ajpco — pacdeTHas TUIONIAb CMSITHS, OTIpeessieMasi COTJIACHO YKa3aHUsIM
1. 3.40.

3.40. B pacuetHyro miomanb A, BKIOYAETCS yI4aCTOK, CHMMETPHYHBIN
10 OTHOIICHHIO K TUIOMIAH CMATHS (CM. uepT. 15).

[pu 5TOM JOTKHBL BHITIONHATBCS CIACAYIOLINE MPABHIIA:

TPH MECTHOW Harpy3ke IO BCEl IMpHWHE 3JeMEHTa b B pacueTHYIO
IUIOIIA/(b BKJIFOUAETCS] YYaCTOK [UIMHOM He Oosee b B KaXKIYIO CTOPOHY OT
TPaHMIBI MECTHOH Harpy3ku (cM. uepT. 15, a);
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qCpT. 15. Cxemsl miis pacuera JKeJ1€300€TOHHBIX 2JIEMEHTOB Ha MECTHOE CIKATHE



a — TIpY MECTHOM HarpysKe 110 BCeH IUPHHE dJIEMEHTa; O — MPU MECTHOH KpaeBoOH
Harpyske o Bceil MUpUHE IEMEHTa; 8, T — IIPH MECTHOH Harpy3Ke B MecTax
OITMpaHUsI KOHIIOB IIPOTOHOB M 0aJloK; 0 — IPH MECTHOH KpaeBOH Harpy3Kke Ha yroi
3NIEMEHTA; e — IPH MECTHOMN Harpys3Ke, IPHIOKCHHOH Ha YaCTH JUIMHBI ¥ MINPUHEI
3JIEMEHTA; IPU MECTHOM KpaeBOM Harpy3Kke, paclojlo>KEHHOH B Ipezeax BbIcTyna
CTEHBI WM MPOCTEHKA; )¢ — IPU MECTHOM KpaeBOH Harpy3ke, pacrojoXeHHO! B
npeenax BbICTyIa CTEeHbI (TIMIICTPbI); ¥ — CEUYEHHH CI0XKHOU QopMbl;, | —
TUIOMIA b CMATHS; 2 — pacdeTHasl IUIOMIaAb CMATHS; 3 — MHUHUMAaNbHAs 30Ha
apMHMpPOBAHHs CETKAMHU, IPU KOTOPOI KOCBEHHOE apMUPOBAHUE yUHTHIBAECTCS B
pacueTte
o popmyste (104)

IIPY MECTHOW KpaeBOM Harpys3ke IO BCEl LIMPUHE 3JEMEHTAa pacueTHas
WIOIAIb Ajye; PABHA IUIOMANN CMATUSA Ao (CM. YepT. 15, 6);

IIPY MECTHOHM Harpys3ke B MecTax ONMpPaHHs KOHIIOB IPOTOHOB M 0AJIOK B
pacyeTHYI0 IUIOIIAAh BKIIIOYACTCS Y4YacTOK INMPHHOM, paBHOM TIiryOHHE
3aJeKM NPOroHa WM Oanku, W AJIMHON He Ooiee pacCTOSHUS MEXKIy
cepeMHaMU MPOJIETOB, NPUMBIKAIOIIHX K Oalike (M. uepT. 15, 6);

€CII PACCTOSIHWE MEXAY OajKkaMM TpEBHIAECT JBOWHYIO IIHUPUHY
9JIeMEeHTa, JUIMHA PacYeTHOW IUIOLIAJM ONpenesseTcss Kak CyMMa LIHPUHEI
0aJKy ¥ yABOCHHOM IMPHUHEI 3JIeMeHTa (CM. 4epT. 15, 2);

NpU MECTHOH KpaeBOM Harpy3Ke Ha YTOIl 3JieMeHTa (CM. 4epT. 15, 0)
pacyeTHasl IOWaab 4, PaBHA IIOMATH CMATHS A1)

OpH MECTHOH Harpyske, HPHJIOKSHHOH Ha YacTH JUIMHBI M LIHPUHEI
JJIeMEHTa, pacyeTHas IUIOLIAaJb NPUHHUMAETCs COrlacHo uepT. 15, e. Ilpm
HaJIMYMKM HECKOJIbKUX HArpy30K YKa3aHHOTO THIIa PacyeTHbBIC ILIOIIAAN
OTPAaHWYMBAIOTCS JIMHUSAMH, IPOXOSIIIUMH YEpe3 CEepeluHy pacCTOSHUN
MEXIy TOYKaMH MPUIIOKEHHH IBYX COCEIHHX HAarpy30K;

IIPY MECTHOW KpaeBOW Harpyske, pacIojOKEHHOW B MpeZesiaXx BHICTyIA
CTeHb! (MUJISICTPBI) WK MPOCTEHKA TaBPOBOT'O CEUEHMsI, pacUeTHas IUIOIIA/b
Ajper paBHA IIIOMIATN CMATHUS Aoy (CM. "epT. 15, o1c);

TP OTIPENEIICHUH PACUCTHOW IUIOIAAN JJISI CEUCHUH CIOXKHON (POpMBI
HE JOJDKHBI YYMTBIBATBCA YYacCTKH, CBA3b KOTOPBIX C 3arpy>KeHHBIM
YYacTKOM He oOecrieueHa ¢ HeoOX0IMMOM HaIe)KHOCTBIO (CM. 4epT. 15, u).

[Mpumeuanue. [Ipr MecTHOI Harpy3ke OT OAJIOK, IPOrOHOB, IEPEMBIUCK U IPYTHX
JJIEMEHTOB, pabOTAIOMINX Ha M3rHO, YUWTHIBaeMas B pacueTe IIyOHMHA OIOpHI MpU
omnpeneneHud A, u Ay, TpuHEMaetcs He 6omee 20 cM.

3.41 . Tlpu pacuere Ha MECTHOE C)KaTHE IJIEMEHTOB M3 TSDKENIOro OeToHa

C KOCBCHHBIM apMHUPOBAaHHUEM B BHUJE CBAPHBLIX MOMNCPCUYHBIX CETOK HOJIKHO
YAOBJIETBOPATHCA YCIIOBHUC

N < Rb,red Alocl 2 (103)

rae Aj,c; — TIoImaah CMITHS,
Ry, ;. — TIpUBeEHHAs] MPU3MEHHAsI IPOYHOCTh OCTOHA IMPH pacyeTe Ha
MECTHOE CXKaTue, onpeaenseMas mo Gopmyie

Rb,red = Rb ¢b + ¢1ley Rs,xy ¢s > (104)
31ech Ry ,y, @, [y, —00O3HAYEHUS T€ XK€, 4TO U B II. 3.22%;
Py = Aiper | 4, (105)

ocl °



HO He Oonee 3,5;

@y — KOI(DPUIIHEHT, YIUTHIBAIONINI BIHSHAE KOCBEHHOTO apMHUPOBAHHUS
B 30HE MECTHOTO CXATHs; IS CXeM 4epT. 15, 0, 0, o mpuaIMaetes ¢, = 1,0,
IIPYU 3TOM KOCBEHHOE apMHUPOBAaHHE YUMTHIBACTCS B pacyere IMpU YCIOBUH,
YTO MOMEPEYHBIE CETKH YCTAHOBJICHBI Ha IUIOIIAAN HE MEHEE OrPaHHYCHHON
MyHKTHPHBIMU JIMHUSIMA Ha COOTBETCTBYIOIIMX CXeMax 4epT. 15; mis cxem
4ept. 15, a, 8, 2, e, u ko3 duLKeHT @, onpeaenseTcs no Gopmyse

Alucl
5

@, =45-35 (106)

of
3neck A, —Miomane OeTOHa, 3aKJIIOYEHHOrO BHYTPU KOHTYpa CETOK
KOCBEHHOTO apMHMPOBAHUS, CUMUTAS 110 UX KPAWHUM CTEP)KHSIM, AT KOTOPOH
JI0JDKHO YIOBJIETBOPATHCS YCHOBHE Ajpet < Aop < Ajpen.
Pacuem na npooasnusanue
3.42. Pacuer Ha TmpojAaBIMBAHME IUIMTHBIX KOHCTPYKUmMiA (0e3

MIOTIEPEeYHON apMaTypsl) OT ACHCTBUS CHJI, PABHOMEPHO PACTIpEIeICHHBIX Ha
OTpaHUYEHHOMH IUIOIAIH, JOJXKEH IPOU3BOJUTECS U3 YCIOBUS

F<aR,u,h,, (107)

rae F'— npopaaBivBaromas cuia;
oL — K03 PULIUEHT, TPUHUMAEMBIH paBHBIM JJIsl OETOHA!

TSKEIIOTO ..o, 1,00
MEJKO3EPHHUCTOTO .......... 0,85
JIETKOTO ..ovvveeevieeeeiveeeenns 0,80
U, — cpemHeapuPMEeTHIeCKOe 3HAYCHWH MEpUMETPOB BEPXHETO M

HIDKHETO OCHOBAaHUI MHPaMUibl, 00pa3yrolleicss Mpu IMPOJAaBIMBAaHUU B
npezenax padoyeil BEICOTHI CEUSHUSI.

IIpn onpenenenwn u, u F upennonaraercs, 4YTO TPOAABIMBAHHE
MPOUCXOMAs IO OOKOBOI TMOBEPXHOCTH MHPAMHUIBI, MEHBIIAM OCHOBAaHHEM
KOTOPOW CIYXHT IUIOMIaAb JNSUCTBUS HPOJABIMBAIONICH CHIIBI, a OOKOBbIC
rpaHu HAKJIOHEHBI O/ yIiioM 45° Kk ropu3oHTanu (uept. 16, a).

IIponasnuBaromas cuna ' IpUHUMAETCs paBHOM cuile, IeHCTBYIOIIEN Ha
MUpaMUAy TPOJABIWBAHMS. 32 BBUETOM HATPY30K, IIPIIIOKEHHBIX K
0oJpIIEMYy OCHOBAHHIO MUPAMUABI NPOJABIMBAHUS (CUUTAs MO IUIOCKOCTH
pacroyio)KeHHsT ~ pPacTSHYTOH  apMaTypbl) W CONPOTHBIISIOUIMXCS
TIPO/IABINBAHHIO.

Ecnu cxema onmpaHus TaKoBa, YTO MPOJIABIMBAHUE MOXKET IPOUCXOANUTH
TONBKO IO IMOBEPXHOCTH IUPAaMHUABI C YIJIOM HAaKJIOHAa OOKOBBIX TpaHeil
Gonee 45° (Hanpumep, B CBallHBIX POCTBEpKax, yepT. 16, 6), mpaBas yacTb
ycmosus (107) ompenensercs st GaKTHISCKONH MHPAMUIIBI TPOAABITHBAHUS
¢ yMHOXeHHeM Ha hy/c. Ilpm >TOM 3HadeHWEe HeECyIIed CIIOCOOHOCTH
MpUHUMAaeTcs He Oolee 3HaYeHHs, COOTBETCTBYIOUIETO MUpPaMHUAE NPH ¢ =
0,4 hy, THe ¢ — JUIMHA TOPWU3OHTAJIBHOH TNPOCKIMKA OOKOBOW TIpaHU
MMUPAMUIBI TIPOJIABIUBAHUS.
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Yepr. 16. Cxembl i1l pacueTa sKele300eTOHHBIX JJIEMEHTOB Ha MPO/IaBIUBaHHE
a — TIpY HaKJIOHEe OOKOBBIX TpaHel MUpaMUABl  IPOAABIMBAHUS IO YIIIOM 45°;
6 — 10 Ke, bonee 45°

[Ipn ycraHOBKe B Tpenenax MNUPaMHUIBl IPOJABINBAHUS XOMYTOB,
HOPMAJIBHBIX K IIOCKOCTH IUTHTBI, pacdeT IODKCH IPOW3BOIUTHCS U3
yCIIOBUS

F<F,+08F

(108)
HO He Oonee 2 Fj,. Ycwme F, npuHUMaeTcs paBHBIM IPaBOH YacTh
HepaBeHcTBa (107), a Fj, ompemensercs Kak CyMMa BCEX MOIEPEUHBIX
ycunuii, BOCIPHHHMAEMBIX XOMYTaMH, IEpPECEKaroIMMU OOKOBBIE T'paHU
pacyeTHOW MUpaMuJIbl IPOAABIMBaHUS, 110 (popmyIie

F,=>R A, (109)

rae R, HE JOIDKHO MPEBBIMIATh 3HAYCHHS, COOTBETCTBYIOIIETO apMaType
kiacca A-I.

[Tpu y4ere nomnepevyHoi apMaTypsl 3HaUeHHE F,, JOJDKHO OBITH HE MEHEe
0,5 Fp.

[Ipn pacmosokeHWHM XOMYTOB Ha OTPAHMYCHHOM Yyd4acTKe BOIM3M
COCPEIOTOUEHHOTO TIpy3a IIPOU3BOJUTCS [JOIOJHUTEIBbHBI pacdeT Ha
NPO/JaBIMBAHNUE NMHUPAMUIBI C BEPXHUM OCHOBAHHEM, PACHOJIOXKEHHBIM IO
KOHTYpY Y4acTKa C IOIepeYHol apMaTypoi, u3 ycinosus (107).

ITonepeunas apmarypa JOIDKHA yIOBIETBOPSATH TpeOOBaHMAM 1. 5.29.

Pacuem na ompuis
3.43. Pacuer ’xene300€TOHHBIX DJIIEMEHTOB Ha OTPBHIB OT JCHCTBHUS

Harpy3KH, IPWIOKEHHON K €ro HIDKHEH T'paHH WIH B MpeesiaX BBICOTHI €ro
ceueHus (4epT. 17), NOHKEH MPOU3BOAMTHCS U3 YCIOBHUS

UYepr. 17. Cxema ay1s pacyera xeae300eTOHHBIX IEMEHTOB Ha OTPBIB



rae [ — oTpelBaromas Cuia;

hy — paccTosHHE OT yPOBHS NEpefadn OTPHIBAIONIEH CHIIBI HAa JIIEMEHT
JI0 IIEHTpa TSHKECTU CEYEHHsI POIOIBHON apMaTyphl;

>R A5, — CyMMa TIOTIEPEUHBIX YCHIINI, BOCIIPHHHUMAEMBIX XOMYTaMH,
yCTaHaBIMBAEMbIMHU JIOTIOJHUTENIBHO IO AJIMHE 30HBI OTPBIBA, PABHOM!

a=2h +b, (111)

31ech b — INMpHHA TUIOIIAAKH Mepeadd OTPBHIBAIOLICH CHIIBL.

3HayeHuss h; M b yCTaHABIMBAIOTCS B 3aBHCHUMOCTH OT Xapakrepa M
YCIIOBUI TIPUIIOKEHUS OTPHIBAIOLICH HArpy3KH Ha 3JEMEHT (4epe3 KOHCOIH,
TIPUMBIKAIOIIUE IIEMEHTHI U JIp.).

Pacuer 3akjaaaHBIX JeTajleil

3.44. Pacyer aHKepoB, NMPUBAPEHHBIX BTaBp K IJIOCKUM JJIEMEHTaM
CTaJbHBIX 3aKJa[HBIX JeTalleld, Ha [OEeWCTBHE M3rHOAIOIMX MOMEHTOB,
HOpPMAIIGHBIX W  COBUTAIONIMX CHJI OT  CTaTHYECKOW  HATPY3KH,
PaCTIONOXXEHHBIX B OHOM IJIOCKOCTH CUMMETPHH 3aKJIaJHON MeTanu (d4epT.
18), moykeH MPOM3BOAUTHCS MO GOpMyIie

2

Qa n

LL|N2 + 5
4 = , (112)
an Rs
.:r.:— —y - |-_-‘

Yepr. 18. Cxema ycunui, 1eHCTBYIOIIMX Ha 3aKJIaIHYIO I€Talb

rne A, — cCyMMapHas IUIOIIab IOIEPEYHOr0 CEUeHUsI aHKEpOB Hanboiee
HaNpsDKEHHOTO PATa;

N,, — HanOoIblllee PACTATHBAIOIIEE YCHUIIME B OJHOM DSy aHKEpPOB,
paBHOE:
M N
N, =—+—; (113)
Z nan
Qan — CIOBHUTI'arOLICC YCI/IJ'II/IC, HpI/IXOII,SIIIIGGCH Ha OIUH pﬂ[[ aHKepOB,
paBHOE:
-03N
0, -2703N,, . (114)

n

an



N’,, — HauOoibplIee CXKHMAIOIIEe YCWIMB B OJHOM psAy aHKEpPOB,
ompeenseMoe 1no gpopmyie

N, =——. (115)

B dopmy max (112) — (115):

M, N, Q — COOTBETCTBEHHO MOMEHT, HOPMaJIbHasi ¥ CIBHUTAIOIast CHIIbI,
JEWCTBYIOIINE Ha 3aKIAHYIO J€Tallb; MOMEHT OIPEAEISIETCs] OTHOCUTENBEHO
OCH, PACIOJOXEHHOH B TUIOCKOCTH HApYXXHOW TpaHM IUIACTHHBI H
NPOXOJNIEH Yyepes HEHTP TSHKECTH BCeX aHKEPOB;

Mgy, — YHCIIO PSJIOB aHKEPOB BJOJb HAMPABICHUS CIIBUTAIOIIEH CHIIBI;
ecii He o0ecrieunBaeTcsl paBHOMEpHas Tepeaada capuraromield cuiusl O Ha
BCE PSObl AaHKEPOB, TO IIPH OIPENENICHUH CIBHUTaloIIero ycuwius Qg
YUYHUTBIBaeTCS HE OOJIee YeThIPEX PAIOB;

Z — PAacCTOSIHUE MEXIY KpalHUMHU psSJjaMy aHKEPOB;

A — xo3(pdummerT, omnpemenseMblii TpPH AHKEPHBIX CTEPIKHIX
JuameTpoM 8§—25 MM IJIL TSDKETIOTO M MEJIKO3EpHHUCTOr0 OETOHOB KIIAaccoB
B12,5— B50 u nerkoro 6erona xiraccos B12,5 — B30 mo ¢hopmyne

4,753/R,

A= ) (116)
(1+0,154,,,)+/R, p

HO TpHHUMaeMblii He Ooiee 0,7; U TSHKEIOTO WM MEJIKO3EPHUCTOTO
6eroHOB KiaccoB Bbime B5S0 koaddunment A mpuHMMaeTcst Kak Iuisl Kjacca
B50, a mist merkoro 0eToHa KJIaCCOB BBIIIE A30 — kak s knacca B30;
31ech Ry, R,— B Mlla;

A,y — TIIOMIaAb aHKEPHOTO CTEp)KHS HamOoJiee HANpPSHKEHHOTO psina,
eM’;

B — ko3¢ duueHT, NpUHUMaeMBbIi paBHBIM JJ1s1 OETOHA!

TSKEIIOTO .evveevveeeenveeeeveeeennee 1,0
MEJIKO3EPHUCTOrO TPYIIIL:
A e 0,8
BUB.ooii, 0,7
§1 (53 (o) N o SR Pn/2300

(p,, — cpenHss IIOTHOCTh OETOHA, KF/M3);

8 — xoaddunment, onpexnensemslii mo popmyie

= (117)

HO npuHUMaemblil He menee 0,15;

N .
3neck @ =03—“ npu N, >0 (mmeeTcs mpmxaTue);

an



w:O,GE npu N, <0 (HeT TIpIKaTHs); eCiM B aHKepax
an —

OTCYTCTBYIOT DACTSTHBAIOLIME YCHIHS, KOIQOUIUEHT & MNpUHUMAETCs
PaBHBIM €IUHUIIE.

[Tnomane ceyeHns aHKEPOB OCTAJIBHBIX PAJOB JOIDKHA MPUHUMATHCS
PBaHOM IUTOIIA M CEUYCHNS AaHKEPOB HanOoJee HanpsHDKEHHOTO psia.

B ¢opmynax (113) wu (115) wHopmampHas cunma N cuuraercs
TIOJIOKUTEJIBHOMW, €CIIM HalpaBjieHa OT 3aKJIaJIHOW JeTand (cM. yepT. 18), n
OTpHUIIATENFHON — €CJIM HalpaBJieHa K Hell. B cimydasx, xoryia HopMasbHbIE
yeuwmust N, u Ny, @ Takxke capuramoniee ycwime (,, NMpy BEYUCICHUN IO
¢dopmynam (113) — (115) monyvaroT oTpHLATEIbHBIEC 3HAYCHUS, B (hOPMYIIax
(112) — (114) u (117) ux npuHUMaIOT paBHBIMK Hymo. Kpome Toro, ecnu
N,, TIoNy9aeT oTpHLaTelbHOE 3HaueHue, To B Gopmyne (114) npuanmaercs
N’z =N.

IIpu pacmonokeHHMM  3aKJaAHOM  [HeTamd Ha  BepxHeH  (mpu
0ETOHMPOBAaHNN) TTOBEPXHOCTH H3/ENUS KOIPQHUIMEHT A yMEHbIIAaeTcsl Ha
20 %, a 3HaueHne N, IPUHAMAETCS PABHBIM HYITIO.

3.45. B 3axnmagHOM AeTanu ¢ aHKepamH, NPUBapEeHHBIMH BHAXJIECTKY MOJ
yrmoMm ot 15 nmo 30°, HaKIOHHBIE aHKepa PAacCUMTHIBAIOTCS Ha JEWCTBHE
caBuratoneit cuisl (pu Q > N, rae N — oTpbiBatoias cuia) no popmyie

-0,3N,
- _9-03N,, (118)
an,inc R >
s
rac Aan,inc — CYMMapHas IuIomanab TIOIEPEYHOTO CEUYCHUSI HAKJIOHHBIX

AHKEpOB;

N’y —coMm. 1. 3.44.

IIpuy 3TOM  HOMKHBI  YCTaHAaBIMBATHCS ~ HOpMAallbHBIE  aHKEpA,
paccunthiBacMble 1o ¢dopmyiie (112) npu 6 = 1,0 u npu 3HadeHUSIX O,
paBubIX 0,1 cnBUTarOIIETo yCmus, onpeaesieMoro mo gopmyie (114).

3.46. KoHCTpyKLIUS CBIPHBIX 3aKIaJHBIX JeTanel ¢ IPUBapeHHBIMU K HUM
JJIEMEHTaMH, MepelalolliMH Harpy3Ky Ha 3akJaJHble [eTald, JOJDKHA
obecrieunBaTh BKJIIOYEHHE B paOOTy aHKEPHBIX CTEpP)KHEH B COOTBETCTBUH C
IIPUHATON pacueTHOW CXeMOW. BHeNIHNE 371eMEHTHI 3aKIaAHbIX IETalIeH U UX
CBapHBIC COCIUHECHUs paccuuThiBaroTcs corimacHo CHull 11-23-81%*. Tlpum
pacyere TUIaCTUH H  (AcCOHHOTO TpOKaTa Ha OTPHIBAIOLIYI0 CHITY
TIPUHUMAETCS], 9YTO OHH IIAPHUPHO COCIMHEHBI C HOPMAIbHBIMH aHKEPHBIMU
crepkHsiMU. Kpome TOro, TomimuHa IUTACTHUHBI ¢ pacdeTHON 3aKyajHON
JIeTaJIv, K KOTOPOH NMPHUBapUBAIOTCS B TaBp aHKEPa, JOJDKHA ITPOBEPSITHCS U3
YCIIOBUS

R
1>0,25d, —*, (119)
R

5q

rae d,, JIuaMeTp aHKepHOTO CTEPKHS, TPeOyeMBIii IO pacyery;

Ry, — pacueTHOE€  CONPOTHUBIEHWE CTalIHM HA CPE3, INPUHMMAEMOE
cornacHo CHull 11-23-81%.

I[Ipn mpuMeHEeHWH THIIOB CBAapHBIX COCNWHEHHH, O0ECIeYNBAOIIIX
00NBIIYI0 30HY BKJIIOYEHHUS IUIACTHHBI B PabOTy MpH BHIPHIBAHUU U3 Hee
AQHKEPHOTO CTEpXKHS, W COOTBETCTBYIOIIEM OOOCHOBaHWUHM BO3MOXKHA
KOppEeKTHUPOBKa yCIoBus (119) s 3THX CBapHBIX COCAMHCHUA.

TonmuHa TIACTHHBI JOJDKHA TAaKXKE YIOBIETBOPSATH TEXHOJOTHUECKUM
TpeOOBaHUSM IO CBapKe.



PACYET KEJE3OBETOHHbBIX 2JIEMEHTOB
HA BBIHOCJIMBOCTb

3.47. Pacuer kene300€TOHHBIX JJIEMEHTOB Ha  BBIHOCIHMBOCTD
NPOMU3BOJNTCS IIyTeM CpaBHEHMs HalNpsDKeHHHd B OETOHE M apmarype ¢
COOTBETCTBYIOUIMMH PAcYETHBIMH COIPOTHBICHUSIMHA, yYMHOXEHHBIMH Ha
K03((ULMEHTHI YCIIOBUI PabOTHI Y, H Yy3, MPUHUMAEMbIe COOTBETCTBEHHO
no Tabu. 16 u 25%, a npu HAJIMYMK CBUHBIX COEMHEHUH apMaTypbl — TaKkKe
Ha K0 (HUIIHEHT YCIOBUil paboTHI gy (cM. TabI. 26*).

Hanpspkenust B 6€TOHE M apMaType BBIYUCIIIOTCS Kak ATl yIPYroro tena
(0 TPHUBENCHHBIM CEYEHUSM) OT JCWCTBHS BHEIIHMX CWI M YCHINS
TIPEABAPUTENBLHOTO 00XKaTHS P.

Heympyrume pnedopmamumn B cXaToll 30He OETOHA YYHUTHIBAIOTCS
CHIDKCHMEM MOIYJIA YHPYrocTH OeTOHa, NpHHUMas KO3 (HUIMEHTHI
TIpUBE/ICHNs] apMaTypsl K OeToHy o’ paBHbIMHU 25, 20, 15 n 10 mns Gerona
KiaccoB cootBeTcTBeHHO B15, B25, B30, B40 u BhIIIIC.

B cinyuae, eciu He coOmomaercs yciosue (140) mpu 3amMeHe B HeM
3HAYCHUS Ry, s, Ha Ry, TUIOIMAAb TPUBEICHHOTO CEYCHUS ompenensercs 0e3
ydeTa pacTsHyTOH 30HbI OETOHA.

3.48. Pacuer Ha BBIHOCIMBOCTH CEUCHMH, HOPMAJIBHBIX K MPOIOIBHON
OCH 2JIEMEHTA, JOJKEH NPOU3BOIAMTHCS U3 YCIIOBHI:

JUISL CKAToro 6eToHa

O b max <R,; (120)
JUIA paCTHHYTOfI apMarypbl

O-S,max S RS’ (121)
TOE  Opmaxs Oy max ~—— MAKCHUMAJIBHBIE HOPMAJIBHBIE  HAMPSIKCHUSA

COOTBETCTBEHHO B CIKaTOM OETOHE U B pacTsSHYTOH apMaType.

B 30mHe, mpoBepseMoii 1o cxxaToMy OETOHY, NMPU JEHCTBHN MHOTOKPATHO
MOBTOPSIFOIIIEHCS ~ HArpy3Kd  ciuexyeT — u30eratb  BO3HHUKHOBCHHUS
pacTsruBaroMx HampsbkeHuH. Coxxartas apMmaTypa Ha BBIHOCIMBOCTb HE
paccuuThHIBaETCSI.

3.49. Pacder Ha BBIHOCIHBOCTH CEUCHH, HAKIIOHHBIX K MPOJOIBHON OCH
3JIEMEHTa, JOJKEH IPOU3BOIUTHCS M3 YCIOBUS, 4YTO paBHOAEHCTByOIas
TJIaBHBIX PACTATHMBAIOIINX HANPsHKCHUH, NEHCTBYIOIIMX Ha YPOBHE LIEHTpa
TSDKECTH TPUBEICHHOTO CEYEeHHWs, 10 JUIMHE DJJIEMEHTa, MOJDKHA OBITh
MOJIHOCTBIO BOCIIPUHSATA MOMEPEYHON apMaTypol MpHU HaNpsKEHUSIX B HEH,
PaBHBIX CONPOTUBIICHUIO R, YMHOXXCHHOMY Ha KOI((HIHMEHTH YyCIOBUH
paboTHI Y3 U Y4 (CM. TAOM. 25% 1 26%).

Jns  snmeMeHTOB, B KOTOPHIX  TIOTEpedYHas  apmarypa  He
npeaycMaTpUBaeTCs, IOJDKHBI OBbITh BBINONHEHbI TpeOoBanus m. 4.11 mpu
3ameHe B ycnoBusx (141) u (142) pacueTHbIX CONPOTUBIICHUH OeToHA R), ;. 1
Ryiser  COOTBETCTBEHHO pAcUCTHBIMH  CONPOTHBICHHSAMH R, U Ry,
YMHOXXEHHBIMH Ha KO3()(DUIMEHT YCIOBHUI paboTh Y, (cM. TabI. 16).

4. PACUET DJEMEHTOB )KEJIE30BETOHHBIX KOHCTPYKITAM
O MPEJAEJBLHBIM COCTOSTHAAM BTOPOM I'PYIIIBI

PACYET XKEJE3OBETOHHBIX 2JIEMEHTOB
11O OBPA30BAHHMIO TPEIIVMH



4.1. Xene300eTOHHBIE JJIEMEHTHI PACCYUTHIBAIOTCS IO 00pa30BaHUIO
TpPELIUH:

HOPMAJIBHBIX K TIPOJIOJIEHON OCH 3JIEMEHTA;

HAKJIOHHBIX K MIPOJIOJILHOM OCH 3JICMEHTA.

Pacuyer no 06pa3oBaHHIO TPEIUH,
HOPMAJIbHBIX K MPOJ0JIbHOI 0CH 3JIeMeHTa

4.2. Jlna w3rubaeMblX, pACTSHYTHIX HM BHEIEHTPEHHO CXKaThIX
KeJIe300€TOHHBIX 3JEMEHTOB YCWINS, BOCIPUHHMAaeMble HOPMAJIBHBIMH K
MIPOIOTIBHOM OCH CEYCHMSIMH TIPpH OOpa30BaHUM TPELIWH, ONPEIEISIOTCS
UCXOJISl U3 CIELYIOUIUX MOJI0KEHHH:

ceueHus rnocie AeopMaliy 0CTaloTCs IIOCKUMU;

HanOoIbIIIee OTHOCHTENBHOE yUIMHEHNE KPaHeTo pacTsIHyTOTO BOJIOKHA
0etoHa paBHO 2 Ry s,/ Ep;

HaIpsDKEHUS] B OETOHE CXKaTON 30HBI (€CIM OHA MUMEEeTCs) OIPENelsIOTCS
C YYETOM YNPYTUX WM HEeYNnpyrux aedopmanuii OeToHa, MpU 3TOM HaJIU4YHe
HEeynpyrux aedopMariii yUuTbIBaeTCS YMEHBIICHUEM SIPOBOTO PACCTOSHUS
7 (cM. 1. 4.5);

HalpspKeHUs] B OETOHE PacTSAHYTOW 30HBI paclpelesieHbl paBHOMEPHO U
PaBHBI 110 BETUUUHE Ry g0r;

HaIpsDKeHUs] B HEHaNpsAraeMoil apMaType paBHBI alreOpandeckoi cymMme
HaNpsDKCHWH, OTBEYAIOMMX MPUPAIIEHUIO JIedopManuid  OKpPY>Karomero
0eToHa, U HANPsDKEHUH, BBI3BAHHBIX YCAJKOH U MOJI3y4YecThiO OETOHA;

HarpsDKeHUs B HAaIpsITaeMoil apMaType paBHBI allreOpandeckon cymme ee
MIPEABAPUTENLHOTO HAIIPSHKEHUS! (C YyU4EeTOM BCeX IOTEeph) M HAIPSKEHUs,
OTBEYAIOIIIETO MPUPAIICHUIO AeopMaIliii OKpy>KaroIero OeToHa.

VYkazaHus [JAHHOTO IIYHKTa HE pAacCHpOCTPaHSIOTCS Ha 3JEMEHTHI,
paccuuThIBacMble Ha BO3JIEHCTBHE MHOTOKPATHO MOBTOPSIOIIEHCS HArpy3KH
(cm. 1. 4.10).

4.3. Ilpu onpexneneHHHM yCUIMH, BOCHPHHUMAEMBIX CEUECHUSIMU
9JIEMEHTOB C IPEIBapUTEIbHO HANpsHKEHHOH apMaTypoil 6e3 aHKepoB, Ha
JUIMHE 30HBI Nepeauu HanpsbkeHus [, (cm. 1. 2.29) npu pacdere 1o obpa-
30BaHMIO TPEIIMH JODKHO YYHUTHIBATHCS CHIDKCHHE IIPEIBAPUTEIHHOTO
HanpsHKeHUs B apMaType Oy, U Oy, IyTEM YMHOXKEHHUs Ha KO3(h(UIHUEHT s
COTJIACHO TO03. 5 Tabm. 24*.

4.4. Pacuer mnpenBapUTEIbHO HANPSDKEHHBIX LEHTPAIBHO-00KATBIX
JKEJIe300€TOHHBIX 3JEMEHTOB IPU LEHTPAJIBbHOM pPACTSDKEHUH cwiod N
JIOJDKEH TIPOU3BOJIUTHCS U3 YCIOBUS

N<N,

crc? (122)
rac Nm — ycwiue, BOCIHPpUHUMACMOC CCYCHUCM, HOPMAJbHBIM K
HpO,I[OJILHOﬁ OCH DBJIEMEHTA, IIpU 06p330BaHI/II/I TPEIIMH U ONPEALCTIAEMOEC 110

bopmyne
N, =R, . (A4+2a4,)+P. (123)

cre — “Vbt,ser

4.5. Pacuer n3rn6aempIxX, BHEIIEHTPEHHO CXKATHIX, a TAK)KE€ BHELIEHTPEHHO
PACTSHYTBIX JIEMEHTOB 10 00Pa30BaHMIO TPEIIUH IIPOM3BOIUTCS U3 YCIOBHS

M, <M (124)

cre?



rae M, — MOMEHT BHEIIHHUX CHJ, PACIOJIOKEHHBIX MO OJHY CTOPOHY OT
paccMaTpuBaeMOro CEUYEeHHs, OTHOCHTEIFHO OCH, IapajulelbHOI HYyJIeBOI
JMUHUM U TPOXOASAIIECH uepe3 SAPOBYI0 TOUYKY, Hambolee yNaleHHYI0 OT
PACTSIHYTOH 30HBI, TPEIIMHOOOPA30BaAHKUE KOTOPOIl MPOBEPSICTCS;

M., — MOMEHT, BOCIPUHUMAEMBIH CEYEHUEM. HOPMAIBHBIM K
MIPOJIOJILHOM OCH BIIEeMEHTa, MPU 00pa30BaHUH TPEIIUH M ONpPEAEIIeMBbI MO
bopmyne

Mcrc = Rbt,ser pliMrp H (125)
30ech M, — MOMEHT ycuius P OTHOCHTENBHO TOH XK€ OCH, YTO U A
ompeneneHuss M,; 3HaK MOMEHTa ONpeAessieTcs HalpaBlIeHHEM BpPAaIICHUS
JUIOC"  — KOTJa HampaBleHUs BpalleHuss MOMEHTOB M,, n M,
MIPOTHBOITOJIOKHBI; ,MUHYC" — KOTJ]a HAIIPABJICHUS COBIIAIAIOT).
VYeunue P paccMaTpuBaloT:
JUIA TIPEBAPUTENBHO HANpPSHDKEHHBIX JJIEMEHTOB — KaK BHEUIHIOK

CKUMAIOLIYIO CHITY;

JUISL DJIEMEHTOB, BBIMOJIHIEMBIX 0€3 MpeIBapUTEIbHOIO HANpPSHKEHUS, —
KaK BHEITHIOIO PACTATHBAIONIYIO CHIIY, OIpenesieMyro mo ¢dopmyiue (8),
NpUHUMasl HaNpsDKEHHsT Oy U O’y B HEHANpAraeMOH apMarype YHCIEHHO
PaBHBIMHU 3HAYECHUSIM MOTEPh OT ycaakH OeToHa mo 1mo3. 8 Tabm. 5 (kKak i
apMaTypBbl, HATATUBaeMOIl Ha YIIOPHI).

3nauenue M, onpenensercs no GopMmymnam:

JUTS U3rH0aeMbIX JIEMEHTOB (4epT. 19, a)

M, =M, (126)
JUISl BHELICHTPEHHO CXKAThIX JIEMEHTOB (4epT. 19, 0)
M, =N (e, ~r); (127)
JUTS BHEIIGHTPEHHO PAacTAHYTHIX 3JIEMEHTOB (4epT. 19, 6)
M, =Ne,+r). (128)

3HaveHns M,, onpeaensroTcs:

IpH pacdeTe Mo 00pa30BaHHIO TPELIMH B 30HE CEYEHHMs, PACTSIHYTOH OT
JNEWCTBHMS BHEUIHMX HAarpy3oKk, HO C)KaTod OT JEHCTBUS  YyCHIIHSA
MIpeaBapUTENBHOTO 00kaTHs (cM. uepT. 19), mo popmyre

M, =Ple, +7); (129)

NpU pacuere 1Mo 00pa30BaHUIO TPEUIMH B 30HE CEUCHUs, PACTSHYTOH OT
JEHCTBUS YCUIINSA TIPEABAPUTEIBHOTO 00kaTHs (uept. 20), o dhopmyiie

M, =Ple, —r) (130)
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Uept. 19. CxeMbl ycunuii ¥ 3MIOPHI HANPSHKEHUH B TIONEPEYHOM CEYEHUH HIIEMEHTA
IIPU pacydeTe ero 1o 00pa30BaHUIO TPEI[HH, HOPMAIBHBIX K IPOAOIBHON OCH
3JIEMEHTA, B 30HE CEUEHUSs, paCTSHYTON OT JeMCTBUU BHEIIHUX HArpy30K, HO CKaTou
OT CHCTBHS YCHIINS IPEABAPUTENBEHOTO 00XKATHS
a — TIpu U3rube; 6 — NpY BHEIIEHTPEHHOM CXKaTUH; @ — MPHU BHELIEHTPEHHOM
pacTspkeHuH; / — siIpoBasi TOUKa; 2 — IEHTP TSDKECTH NPHBEAEHHOTO CEUEHUS

B ¢opmynax (127) — (130):
7 — PACCTOSIHUE OT IEHTPA TKECTH MPUBEAECHHOTO CEUEHHUS 10 SAPOBOU

TOYKH, Haubojee yJIaJeHHOW OT pacTIHYTOH 30HBI, TPEIIMHOOOpa3OBaHHE
KOTOpPOM IpOBEpsIETCS.

3HayeHue r OINIPEACIIACTC IS DJIEMEHTOB!
BHCIICHTPCHHO CXKaTbIX, H3rudaeMBIX npeaABapUTCILHO HAIIPSAKCHHBIX, a
TaKKE 1JI1 BHCHCHTPCHHO PACTAHYTBIX, €CJIN YAOBJICTBOPACTCSA yCIOBUEC

N>P, (131)

o ¢opmyie

r=p—r<; 132
¢ Ared ( )

BHEIIEHTPEHHO PACTSHYTHIX, €CIIHM He yJoBiIeTBopsiercst yciosue (131), mo
bopmymne

W

P

F= ; (133)
A+2aiAS + 4, )

I/ISI‘I/I63.GMLIX, BBITTOJTHAEMBIX ~ 0€3 NpeaABapuUTEIbHOTO

HAIPSDKESHUS
apMmarypsl, 1o gopmyie

=" (134)

red

'

B ¢opmynax (132) u (133):



p=16-—2t_, (135)

b,ser

HO npuHUMaetcs He MeHee 0,7 u He Oomnee 1,0;

Ay Ry, ser
e h!?

Uepr. 20. Cxema yCHIHi 1 3II0pa HANPsDKEHHH B TIOTIEPETHOM CEUSHUH dIIEMEHTa
TIIPU pacydeTe ero 10 00pa30BaHUIO TPEIHH, HOPMAIBHBIX K IIPOJOIBHON OCH
JJIEMEHTA, B 30HE CEUCHUS], PAaCTSIHYTOH OT NEHCTBUS yCHIIHS
IIPeABapUTEIILHOTO 00XKATHS
1 —saapoBas TOUKa; 2 — LEHTP TSHKECTH MPUBEACHHOTO CEYECHUS

30€Ch O, — MAaKCHMaJIbHOE HalpsHKEHHE B CXKAaTOM OETOHE OT BHEUIHEH
Harpy3ky ¥ yCUJIMs IpPeABapUTEIBHOIO HAMPSDKEHUS, BBIYMCIAEMOE KaK JUIs
YIOPYTOro Tela M0 NPUBEACHHOMY CEUEHUIO;

W, — onpenenserca  COIJIaCHO  yKa3aHUsAM II. 4.7;

Jis  CTHIKOBBIX CEUCHHH COCTaBHBIX W ONOYHBIX KOHCTPYKIIHH,
BBIIOJIHSEMBIX Oe3 NpUMEHeHHs Kies B IIBaX, NPH pacuere HUX IO
00pa3oBaHUIO TpelMH (Ha4yaldy pacKpbITHS INBOB) 3HAYCHUE Ry, B
¢dopmynax (123) u (125) npurrMaeTcst paBHBIM HYITIO.

4.6*. Ilpu pacueTre mo 0Opa30BaHMIO TPELIUH 3JIEMEHTOB HA y4acTKax C
HavaJIbHBIMH TPEIIMHAMH B CKaToM 30HE (cM. m. 1.18) 3Hauenume M. s
30HBI, PACTSHYTOM OT AEHCTBUS BHENIHEH HArpy3Ku, OIpENENICHHOE IO
dbopmyne (125), HeoOxoaumo cHmkaTh HA AM,,.= AM.,..

Koaddumnuent A onpenensercs no Gpopmyie

A=[15- 0(;9 (1-p ), (136)

IpUYeM IIPH MOJIYYeHHWH OTPHLATENBHBIX 3HAYCHHH OH NPHHUMAETCS
PaBHBIM HYJIIO.
B dopmyne (136):

@, _ ompenensiercss o Qopmyie (168) s 30HBI C HaYaIbHBIMU
TpelLHaMu, HO IpUHUMaeTcs He MeHee 0,45;

o Y 4 (137)

Th-y A+A’

HO He 6omee 1,4;



30€Ch Y — PAacCTOSHUE OT LEHTPa TSDKECTH NPHBEAECHHOIO CEUEHHS JI0
KpaifHero BOJIOKHA OETOHA, pacTSHYTOrO BHEIIHEH HAarpy3KOi.

st KOHCTpYKUMH, apMHUpPOBaHHBIX IIPOBOJIOYHOM apMmaTrypod H
CTep>KHEBO apMaTypoii kinacca A-VI u At-VII, 3Hauenue J, morydeHHoe 110
¢dopmyie (137), camxaercs Ha 15 %.

4.7. MoOMEHT COIpOTHBIICHHUS TPHBEICHHOTO CEYCHHS U1 KpaiHero
pacTSHYTOro BOJIOKHa (C Y4YeTOM HEynpyrux aedopManuii pacTsSHYTOro
OetoHna) W, onpezenseTcs B NPEANONOKEHUN OTCYTCTBHUS TIPOJIOILHON CHJIBI
N u ycwnust ipeiBaputenbHoro obxartus P o gopmyie

W, = 2(11;0 +Zis;+al;o)

2

5, (138)

ITonoxenue HyJIeBOM JINHUU ONIPEAEIAETCS U3 YCIOBUS

(h — x)Abt
72 .

Sy +aS,,—aS, = (139)

4.8. B KOHCTPYKIHMAX, apMUPOBAHHBIX NPEABAPUTEIHHO HANPSKEHHBIMH
aneMeHTaMu  (HampuMep, OpyckaMmHu), TIpH  OINpPEICICHUH  yCWINH,
BOCIIPHHUMAEMBIX CEUCHHSMH IPH 00pa30BaHNUH TPEILIMH B MPEIBAPUTEIHEHO
HaIpsDKEHHBIX DJIEMEHTaX, IUIONIaAb CEYEeHHsl PACcTSHYTOW 30HBI OeTOHa, He
nojBepraeMas — IpeIBapUTEIbHOMY  HAIpsDKEHHIO, B  pacdeTe He
YUUTBHIBAETCS.

4.9. [Ipu mpoBepke BO3MOXKHOCTH HCUEPIIaHUS HECyIIed CIoCOOHOCTH
OIHOBpEMEHHO ¢ oOpa3oBanueM TpemuH (cMm. 1. 1.19) ycumme,
BOCIIPUHHMAEMOE CeYeHHEM TpH 00pa30BaHUU TPEIIUH, ONpPENeIseTcsl 10
dopmynam (123) m (125) ¢ 3ameHON 3Ha4eHUS Ry, Ha 1,2 Ry TpH
koadunuente vy, = 1,0 (cm. 1. 1.27).

4.10. Pacyer mo o0pa3oBaHMIO TpPEIIMH TPH JEHCTBUM MHOTOKPAaTHO
TIOBTOPSIOMIEHCS HATPY3KH MPOU3BOANUTCS U3 YCIOBHS

O-bt < Rbt,ser b (14)

rie Op — MaKCHMaJbHOE HOPMaJbHOE DAacTATHMBAIOIIEe HaNpsDKEHHE B
OeToHe, OIpeeNIIeMOe COTTIACHO YKa3aHusM 1. 3.47.

PacuetHoe compoTHBiieHne OETOHA PACTHKEHHIO Ry, g B Gopmymy (140)
BBOUTCS € KO3 UIIEHTOM yCIIOBHUIT pabOTHI Yy, TPHHUMAEMBIM T10 TalII.
16.

Pacuer no o6pazoBaHHI0 TPELIHH,
HAKJIOHHBIX K IIPOJ0JIBHOH OCH 3JIeMEHTa

4.11. Pacyer no 00pa30BaHUIO TPEUIMH, HAKJIOHHBIX K MPOJOJIBHOW OCH
3JIEMEHTA, O0JDKEH MTPOM3BOANTHCS U3 YCIOBUS

O <V R (141)

bt,ser ®

rne Yps ~- KodddummeHnr ycmoBui paborer OeroHa (cMm. Tabm. 15),
oTIpeneNsieMblii o hopMyie



}/b4 — 1_ O-mc /Rb,ser , (142)
0,2+aB

HO He Ooiee 1,0;
371eCh O — KO3 (UIMEHT, IPUHAMACMBII paBHBIM JJIs OCTOHA:

TSDKEITOTO «evveevveeevveeeeeveeeennes 0,01
MEJIKO3EPHHUCTOTO, JIETKOTO
U STYCUCTOTO....cevveeeeevveeenereennns 0,02

B — knacc Gerona no npodHocTH Ha cxkatue, MI1a.

3nauenue o B cnenyer npunumMats He Meree 0,3.

3HaueHHWs TJVIaBHBIX pPACTATHBAIOIIMX W  TJIABHBIX  COKUMAIOLIUX
HAIPSDKEHUH B OETOHE Gy U Oy OLIPEIIEILIOTCS 110 hOopMyIIE

2
o +o0 o -0
_Yx y x y 2
O time) = > + 5 +7,, (143)
rie o, — HOpMaJbHOE HampsHKeHHWe B OeTOHe Ha IUIOMIAJKE,

NEPIEHANKYIISIPHON INPOJOJIBHOM OCH JIEMEHTA, OT BHEIIHEH HAarpy3ku U
YCUIINS IPEBAPUTENHEHOTO 00XKaTHS;

0, — HOpMallbHOE HampskeHUe B OETOHE Ha IUIOWIAJKE, MapaiebHOM
NPOJIOJIBHOM OCHU 3JIEMEHTA, OT MECTHOI'O JEHCTBHUS OIOPHBIX pEeakLui,
COCPEIOTOUEHHBIX CHJI U paclpeieieHHON Harpy3ku, a TaKKe YCHINS
o0OXaTHsi  BCIEICTBHE IPEABAPUTEIIFHOTO  HANPSDKEHHS XOMYTOB U
OTOTHYTBIX CTEPIKHEM;

T,, — KacaTellbHOE HampspKeHHe B OETOHEe OT BHEUIHEeH Harpy3ku U
ycunusi 00aTHs BCIEICTBHE IPEABAPUTENLHOTO HAIIPSHKEHUS! OTOTHYTHIX
CTEPKHEH.

Hanpsixenust oy, 0, U T, ONpENENA0TCsS Kak JUlsl YNpyroro Tena, 3a
WCKIJIIOYEHUEM KacaTeNIbHBIX HAIIPSHKEHUH OT JeHCTBHS KPYTALIEr0 MOMEHTa,
OIIpEAETSIEMBIX 0 (POPMyJIaM JJIH TUIACTUIECKOTO COCTOSIHUS JJIEMEHTA.

Hanpsokenuss o, u o, noacrasisiorcs B (opmyny (143) co 3HaKoM
LUIOC", €eClIM OHM pacTSATMBalOIIMEe. M CO 3HAKOM ,,MHUHYC", €eciu
cokumaronve. Hanpsbkenue o, B ¢opmyine (142) npunumaercs 1o
aOCOJIFOTHOM BEJIMYHHE.

IIpoBepka ycmoBus (141) mpomsBomuTcs B LEHTPE  TSHKECTH
MIPUBEICHHOTO CEYEHHS M B MECTax NMPUMBIKAHMS CXKATBIX IOJIOK K CTEHKE
3JIEMEHTA TaBPOBOTO U JIByTaBPOBOTO CECUCHHUI.

[Tpu pacueTe SIEMEHTOB C NpEABAPUTENHHO HANPSHKEHHOH apMmarypoit
06e3 aHKepOB JIOJDKHO YUWTBIBATBHCS  CHIDKEHHE IIPEIBApUTENHEHOTO
HalpsHKEHUS Oy M O's, Ha JUIMHE 30HBI Nepelaud HampskeHus I, (cm. I
2.29) mytemM yMHOXeHUsI Ha K03 (HUIMEHT Y, 5 COryIacHO M03. 5 Tabi. 24*.

4.12. IIpu gelicTBUE MHOTOKPATHO TOBTOPSIOIIECHCS HAarpy3KH pacyeT 1o
00pa30BaHUIO TPEIINH JOJKCH MPOU3BOIUTLCS COTJIACHO YKa3aHusM 1. 4.11,
IIPA 3TOM pacyeTHBIE CONPOTUBIICHHUS OETOHA Ry U Ry s BBOISTCA C
k03 dureHTOM yCI0BHiA pabOTHI Y, MPUHUMAEMbIM 1O Tad. 16.

PACYET XKEJE30OBETOHHbBIX 2JIEMEHTOB
IO PACKPBITHUIO TPEIIUH



4.13. JKene300eTOHHBIE 3JIEMEHTHI PACCUUTHIBAIOTCS IO PACKPBITHIO
TPEILHH:

HOPMaJIbHBIX K IPOJOIBHOM OCH 3JIEMEHTa;

HaKJIOHHBIX K TPOJIOJIEHON OCH DJIEMEHTA.

Pacuer 1o pacKkpbITHIO TPELIUH,
HOPMAJIbHBIX K MPOJ0JbHO 0CH 3JIEMEHTA

4.14. lupuny packpbITUd TpPEUIMH, HOPMAJBHBIX K IMPOJOJIBHON OCH
JIEMEHTA ¢y, MM™ CIIEYET ONpEeeNATh 10 (hopMyIIe

a,.=6p, 77%20(3,5—100/1)3\/3, (144)

s

rre 0 — KO3 PUIUESHT, IPUHUMACMbIH PaBHBIM JJISl SJIEMEHTOB!

n3rubaeMbIX ¥ BHELIGHTPEHHO
CIKATBIX ..ovvveeeeirieeeenreeeeirreeeeneenns 1,0
PACTAHYTBIX.....cevveenreeeeneenreenenee 1,2

@ — KO3 PUIIUESHT, NPUHUMACMbIH PaBHBIM NP yueTe:

KpPaTKOBPEMEHHBIX HArPY30K U
HENPOJIODKUTEIBHOTO AEHCTBHSA
MOCTOSHHBIX U JJIUTEIbHBIX
HATPYBO0K -nvenvrenreiienienieeeeneeeneeniesseensesneensenee 1,00
MHOTOKPaTHO MOBTOpsIoLieics
Harpy3KH, a TaKxKe
TIPOAOJDKUTENFHOTO IEHCTBUS
MOCTOSHHBIX U JJIUTEIbHBIX
HArpy30K I KOHCTPYKIMN 13
OeToHa:
TSDKEIIOr0:
€CTECTBEHHOM
BIAYKHOCTH ..evevveneeneennenne o =1,60—-15u
B BldlHan(ueHH1
COCTOSTHHH .....vvveeerreeenreeeevreeeeereeennnnes 1,20
IIPU MOTIIEPEMEHHOM
BOJIOHACBHIIIEHUH U BBICYILIUBAHUH ..... 1,75
MEJIKO3EpHUCTOrO TPYIIIL:

1,50
JIETKOT'O ¥ MIOPU30BAHHOTIO ........ He meHee 1,50
SAYEHCTOr0

3HAQUEHUE ¢ [ MEJIKO3EPHHCTOTO, JIETKOrO, IOPU30BAaHHOIO H
STMEUCTOro OETOHOB B  BOJIOHACHIIICHHOM COCTOSHMM yMHOXAalOT —Ha
koadpdumuent 0,8, a mpu MoIepeMEeHHOM BOIOHACBHIIICHAN W BHICYIINBAHIH
— Ha ko3¢ ¢unuenr 1,2;

N — KO3 PHUITHEHT, IPUHUMAEMBIH PaBHBIM:

MIpU CTEPIKHEBOW apMaType
MEPUOTHYECKOTO MMPOPHIIA ................. 1,0
» CTEpXKHEBOH apMaType IJIallKoH ......... 1,3
» TIPOBOJIOYHOI apMaType
MEPUOMYECKOTO IPOPHIIS U



w  TIAIKOM apPMATYPE .eoveverrreireeeeenineans 1,4

0, — HalpsDKeHHE B CTEPXKHAX KpaiHero psga apMmatypsl S wid (IpH
HaJIM4YMU TIPEIBAPUTENBEHOTO HANPSDKEHHs) IPHPAIleHHe HANpsDKeHUH OT
JIefcTBUS BHEIIHEHW Harpy3KH, oNpesenseMoe COTIacHO yKa3aHusaM II. 4.15;

U — KOdDOUIMEHT apMHUPOBAaHUS CEYCHHS, NPHHHUMAEMBI paBHBIM
OTHOLICHUIO IUIOLIAAN CEYEHHs apMaTyphl S K IUIOLIAAM cedeHHs OeToHa
(pu paboueit BbICOTE /sy 1 O€3 yueTa C)KaThIX CBECOB IIOJIOK), HO He OoJjee
0,02;

d — mmaMeTp apMaTyphl, MM.

Jnst  2meMeHTOB, K TPELIMHOCTOMKOCTH KOTOPBIX —MPEIbABIISIOTCS
TpeboBaHus 2-i1 KaTeropuu, NIMPHHA PACKPBITHS TPELIMH ONpPEIeNseTcsl OT
CYMMapHOTO MIEHCTBHSI TIOCTOSIHHBIX, JUIMTENBHBIX M KPaTKOBPEMEHHBIX
Harpy3ok npu koaddummente ¢, = 1,0.

Jnst  2MeMEeHTOB, K TPEIIMHOCTOMKOCTH KOTOPBIX —IMPENbSIBIISIOTCS
TpeOboBaHUST 3- KaTeropuy, IIUPUHA TPOJOJDKUTEIBFHOTO PACKPBITHS
TPELIMH OINpPEACNIAETCS OT ACHCTBHU IMOCTOSHHBIX M JUIMTENBHBIX HArpy30K
npu kod3p¢unuenre ¢ > 1,0. IllupuHa HENPOJOIKUTENEHOTO PACKPBITUS
TPEIINH OIIpeeNsieTcsl Kak CyMMa HIMPHHBI IPOAOIDKUTELHOTO PACKPBITHS
W TpUpALICHUS IOUPHHBI PACKPBITHS OT JEHCTBUS KPaTKOBPEMEHHBIX
Harpy3oK, onpenenseMoro npu kosgduuuente ¢ = 1,0.

[lupunaa packpbITusi TpeIWH, ompeneneHHas 1o ¢opmyne (144),
KOPPEKTUPYETCS B CIIEIYIOIINX CITydasiX:

a) ecM LEHTP TSDKECTH CeYeHMs CTepKHEeW KpaifHero psma apMmaTypsl S
N3ru0aeMbIX, BHELICHTPEHHO CXKAaThIX, BHEIIEHTPEHHO PACTSHYTHIX TIPH €) o1 =
0,8%( >1eMeHTOB OTCTOUT OT HamboJIee PACTIHYTOTO BOJIOKHA Ha PACCTOSTHUN
a, > 0,2h, 3HaYCHUE 4, NODKHO OBITH YBEIUUYEHO IyTEM YMHOXXCHHUS Ha
koo durmenr J,, paBHbII:

S, =—21— (145)

Y IPUHUMAaeMBbIi He Oouee 3;

0) mns n3rudaeMbIX U BHEIICHTPEHHO CHKATBIX DIEMEHTOB M3 TSKEIOro U
nerkoro 6eronoB npu x4 <. 0,008 u M,, < M, IUpUHY PacKpbITUS TPEUIHH OT
HETPOJIOJKATEIIEHOTO JISHCTBUS BCEX HATPY30K JOMYCKAETCS OMPEIESIIATh 0
JIMHEHHOW MHTEPHOJSILUMU MEXAY 3Hau€HueM d.. = 0 mpu momenre M. u
3HAYCHUEM d,,. BEIYICICHHBIM COTJIACHO YKa3aHUAM HACTOSIIETO ITyHKTA MPH
Momenre My = M., + 1,z/bh2 Ryyser, THE W= 15 11 0/1, HO He Gonee 0,6. IIpu
9TOM INUPHWHA MPOJODKUTEIBFHOTO PACKPBITHS TPEIIMH OT JeHCTBHA
MTOCTOSIHHBIX W JJHUTENBHBIX HArpy30K OIPENENseTCS ITyTeM YMHOXCHHS
HalIGHHOTO 3HAYEHUS d,, OT JAEHCTBHS BCEX HATPY30K Ha OTHOIICHUE

Dn (Mrl _Mrp)/(MrZ _Mrp)’

M
_ crc
e ¢, =1.8¢, , HO HE MEHee .
r2
3mech 4, 17— TO XKe, 9To U B popmye (144);
M., M,, — MOMeHTbl M, COOTBETCTBEHHO OT JCUCTBUS NMOCTOSHHBIX U
JUTATENTEHBIX U OT BCEX HArpy30kK (cM. 1. 4.5);



B) ISl DJIEMEHTORB U3 JICTKOTO W IMOPU30BAaHHOTO OETOHOB KiaccoB B7,5 u
HWKE 3HAYCHUE ., TOJDKHO OBITH yBemmaeHo Ha 20 %.

4.15. HamnpsokeHuns B pacTSHyTOd apMaType (WIM TpUpALICHUN
HaNPSDKCHUHN) Oy TOJDKHBI OTIPEACIITHCS 10 (hopMyTIaM IS DIEMCHTOB!

[EHTPAIEHO-PACTIHYTHIX

N-P
o, =—, (146)
AS
M3ru0aeMBbIX
M —-Plz—e
o, :M; (147)
i Az

BHETIEHTPEHHO CKAaTbIX, & TAKXKE BHEIEHTPEHHO PACTAHYTHIX IIPU €10 =
0,8h

o = N(es iz)—P(z—esp). (148)
A z

A

J71st BHELIEHTPEHHO PaCTSHYTHIX 3JIEMEHTOB IIPH g, < 0,8/ 3HaUeHUE O
ompenensercs mo ¢opmyie (148), mpunumas z = z; (TA€ z;, — pPacCTOSHUE
MEXIy LEHTPaMH TSHKECTH apMatypsl S u S”).

[ 3meMeHTOB, BBINOMHIEMBIX 0€3 MpPEeNBapUTEIBHOTO HANpPSDKCHUS
apMaTyphl, 3HaYE€HHE YCHIUS NPEABAPUTENILHOTO OOXKaTus P rolyckaercs
NPUHUMATh PaBHBIM HYJIIO.

B dopmyne (148) 3Hak ,urmoc" NpUHUMAaETCs IPU BHEIEHTPEHHOM
pacTshkeHWH, a 3HaK ,MUHYC' — TIpH BHEIEHTPEHHOM CXaTuu. llpm
PAacIOIOKEHUN PACTATUBAIOLIEN MPONOJIBHONM CWibl N MEXIYy LEHTpaMu
TSDKECTU apMatypbl S 1 S’ 3HaUeHHE e; IPUHUMAETCSI CO 3HAKOM ,MHHYC".

B dopmynax (147) u (148):

Z — PACCTOSIHME OT IEHTPa THKECTH IUIOLIAIN CEUCHHS apMaTypsl S 10
TOYKHM IPWIOKEHUS PAaBHOACHCTBYIOLIEH YyCWIMH B CXKATOH 30HE CEUEHUS
HaJl TPEIIMHOM, OIpeiesIseMoe COIIaCHO yKa3aHusaM 1. 4.28.

[Ipn pacrnonokeHWH pacTSHyTOH apMaTypbl B HECKOJBKO PSAIOB IO
BBICOTE€ CEUCHMS B W3rMOAEMBIX, BHEIEHTPEHHO CXAaThIX, a TaKxke
BHEILICHTPEHHO PaCTSAHYTBIX JJIEMEHTaX IPH €, = 0,8/ HanpsbkeHus o,
nojcuntaHaele o Qgopmyiam (147) u (148), MOKHBI YMHOXATbCs Ha
K03 GULUEHT J,, paBHBbIIA:

_hox-a, (149)

n

- >
h—x-a,

rae x = & hy; 3Hadenue & onpexesiercs no popmyie (161);

a,, @, — pacCTOSHHA OT IIEHTPAa TDKECTH IUIOMIAMH CEUCHHS
COOTBETCTBEHHO BCEW apMaTyphl S M KpaiHero psaa CTepXHel 10 Hanboiee
PaCTSIHYTOTO BOJIOKHA OETOHA.

3HaueHHEe HANPKCHHS O; + Oy, a HPH MHOTOPANHOHW pacTAHYTON
apmarype 6,0; + Oy, He IOJDKHO TIPEBBIIIATD R gy



Ha ygacTkax 371€MeHTOB, HUMEIOIINX HaYaJbHBIC TPEIIMHBI B C)KaTOW 30HE
(em. m. 1.18), 3HaYeHHe ycuiusl NpeaBapUTENbHOTO OOarusi P ciemyer
CHIATh Ha BeJIMYMHY AP, onpenesnsiemyro o ¢popmyiie

AP = AP, (150)

riae A onpezensercs mo popmyie (136).

4.16. I'myOuHa Ha9YanbHBIX TPEIIWH /.. B CkaTod 30He (cM. m. 1.18)
JIokHa ObITh He Ooitee 0,54.

3uayeHue /i, onpenensercs mno Gopmyie

hcrc:h_(lﬁz_{—wm)ghO’ (151)

3nauenue & onpenensiercs no gopmyne (161), ¢, — no dopmyne (168)
JUUTS 30HBI C HAYATbHBIMU TPEIIHHAMU.

Pacyer 1o packpbITHIO TPEUINH,
HAKJIOHHBIX K NPOI0JILHOI 0CH jleMeHTa

4.17. upuHa pacKpBITHS TPEUIUH, HAKIOHHBIX K TNPOJOIBHOH OCH
9JeMEHTa, MPU apMUpPOBaHUM O1i00aMu, HOPMAIBHBIMU K TIPOAOJILHON OCH,
JIOJDKHA ONPEAEIATHCS IO (hopMyIie

o P &
Esh—w+0,15Eb(1+2ayw)

0
rae ¢ —Kod(hGHUINEHT, TPUHIUMAEMbIH PaBHBIM IIPU YUeTe:

KPaTKOBPEMEHHBIX Harpy30K
HENPOIOKUTENILHOTO ACHCTBUS

HOCTOSIHHBIX U JJIUTENBHBIX

HATPYBO0K nveenveveenrenieerenieeeesseeresieeeensesnesseens 1,00
MHOT'OKPaTHO IOBTOPSOLIEHCS

Harpy3KH, a TakKe IPOJI0JDKUTENIBHOTO

JeHCTBHS OCTOSHHBIX U JIJIUTENIbHBIX

Harpy3oK JUist KOHCTPYKIHU 13 OeToHa:

TSXKEIIOTO:
€CTECTBEHHOM BIAKHOCTH .......ccuvvveeernnnnns 1,50
B BOJIOHACBIIIEHHOM COCTOSIHUM .............. 1,20
MY OIEPEMEHHOM BOJIOHACHIILICHUH
U BBICYIIIUBAHHH .....eonvenveenrenneeneenrenineneennees 1,75

MEJIKO3E€PHHUCTOT0, JIETKOT0, HOPH30BaHHOTO,
STYEUCTOr0 — TO XKe, UTo U B hopmyiie (144);

1 — TO XKe, 4To U B popmyte (144);
d,, — IaMeTp XOMYTOB;

Hanpsokenne B xoMyTax onpenensiercs mo gopmyie



o, _970, s; (153)
A, h,

SwW

3HaYeHUE HAIPSDKEHUS Oy, HE JOJDKHO MPEBBIMATE R, 0/

3neck Q U O, — COOTBETCTBEHHO JICBas W TpaBas 4yacTd yCIoBus (84) mpu
3aMeHe 3HaueHus! Ry Ha Ry, TPU 3TOM KOIPPUIMEHT Ypqy YMHOKACTCS HA
0,8.

[Ipu OTCYTCTBHH B paccMaTpPHBAacMON 30HE ICHCTBHS MONEPEYHBIX CHII
HOpPMAJTbHBIX TPEIIHH, T. €. €CIIH BHIONHsAETCS ycnoBue (124), momyckaercs
YUYUTHIBATH IIOBBIIICHHE MONEPEYHOro ycwimus (), BOCIPUHHMAEMOrO
9JIEMEHTOM T10 pacueTy u3 yciosus (141).

PacuetHble compoTUBICHUS Ry e U Rjsr HE IOJDKHBL TPEBBINIATH
3HAYCHHH, COOTBETCTBYIOMMX OeToHy Kiacca B30.

Jlst aIeMeHTOB U3 JIErKoro O0eroHa kiacca B7,5 u HmKe 3HAUEHHE d.,
BBIYHCIIEHHOE 110 (popmyiie (152), momkHo ObITh yBenuueHo Ha 30 %.

[Ipu onpeaeneHUy MUPUHBI HETTPOJOIKUTEIEHOTO U MPOIOKUTEIBHOTO
PACKpPBITHS HAKIOHHBIX TPEIIUH JOJDKHBI YUUTHIBATHCS YKa3aHus 1. 4.14 00
y4eTe IIUTEeIbHOCTH JeHCTBUS Harpy30K.

PACYET KEJE3OBETOHHbBIX 2JIEMEHTOB
1O 3AKPBITHIO TPEIIMH

4.18. Keine300eTOHHbIE JJIIEMEHTBI JOJDKHBI PACCUUTHIBATHCS 10
3aKPBITHIO (32)KATHIO) TPEIIUH: HOPMAJIBHBIX K MPOJOJBLHONW OCH 3JIEMEHTA,
HAKJIOHHBIX K IIPOJOIBHOM OCH DIIEMEHTA.

PacueT 1o 3aKpbITHIO TPELIHH,
HOPMAJIbHBIX K PO0JBHOI 0CH 3JIeMeHTa

4.19. [Ins obecrieueHs HAJEKHOTO 3aKPHITUS TPEIIWH, HOPMAJIBHBIX K
NPOJOJILHOW OCH dJIeMEHTa, NMPHU NECHCTBUHM IOCTOSHHBIX U JUTHTEIBHBIX
Harpy30K JO0JKHBI COOJIO/IAThCS CIENYIONINE TPEOOBaAHHUS:

a) B HampsraeMoi apmMatype S OT JeHCTBHsI TIOCTOSIHHBIX, [UIMTEIBHBIX U
KpPAaTKOBPEMEHHBIX HArpy30K HE JOJDKHBl BO3HHKAaTh HeoOpaTHMbIC
nedpopMannm, 9To 00eCTIeINBAETCS COOMOACHNEM YCIIOBHS

o, +0, <08R (154)

s,ser

re o0, — TpHpalleHue HalpsHKeHUs B Hampsraemoil apmarype S or
JEHCTBUS BHEITHUX HArpy30K, onpeaensemoe mo gopmynam (146)—(148);

0) cedueHue >IEMEHTa C TPEIIMHOW B PACTSIHYTOHM 30HE OT ACHCTBHS
NOCTOSIHHBIX, JUTUTENBHBIX W KPAaTKOBPEMEHHBIX HArpy30K JIOJDKHO
0CTaBaThCsI 00XKATHIM TIPH IEHCTBUM ITOCTOSHHBIX U JUIMTEIBHBIX Harpy30K C
HOPMAJIbHBIMH HANpsDKCHUSIMH CKaTUs O, Ha PacTATMBAaeMON BHEIIHHUMU
Harpy3kamu rpasu sneMmeHTa He MmeHee 0,5 MIla, npu sToM BenuuuHa O}
OTIpeZIeTSIeTCSl KaK Il YOPYTOro Tesa OT JNEHCTBHSA BHEUIHWX HAarpy3ok U
YCUIIHA IPEBAPUTENHEHOTO 00KaTHA.

4.20. [Ina yd4acTKOB D3JIEMEHTOB, HMMEIOIIMX HauyalbHble TPELIVHBI B
cxaToi 30He (cm. 1. 1.18), 3HadeHue oy, B Gopmyine (154) ymHoO)aeTcs Ha
ko durment, paBuslii 1 — A, a BenmumunMHAa P TpPH ONpEAEIECHUH Harps-
KEHUs 0, yMHOXKaeTcsi Ha kodddunment, pasusiii 1,1 (1 —A), Ho He Oojee
1,0, e 3HAYCHUS A OTIPENEISFOTCS COTJIACHO YKa3aHUsM I1. 4.6*.



Pacuer 1o 3aKpbITHIO TPELHH,
HAKJIOHHBIX K IIPOJ0JIBHOIH OCH 3JIeMEHTa

4.21. JIna obOecniedeHHWsT HANEKHOTO 3aKPBITUS TPEIINH, HAKIOHHBIX K
MPOAONBHOM oOcH dJeMeHTa, o0a TJIaBHBIX HAmpshKeHHs B OeToHe,
omnpenenseMble COrJlacHO yka3zaHusM 1. 4.11 Ha ypoBHEe LEHTpa TAXKEeCTH
MPUBEJICHHOTO CCUCHUs] TPU JCWCTBUM TIOCTOSHHBIX ¥ JTUTEIHHBIX
HATPY30K, JOJDKHBI OBITH CXKUMAIOMIMMU | 110 BenmunHe He MeHee 0,6 MITa.

VYkazaHHoe TpeOoBaHHE 00ECIEeYMBAETCS C MOMOUIBIO MPEIBAPUTEIHLHO
HANPsHKCHHOW TIOMIEPEYHOM apMaTyphl (XOMYTOB MIJIM OTOTHYTBIX CTECPIKHEH).

PACYET DJIEMEHTOB )KEJE30BETOHHBIX KOHCTPYKIIUIA
MO JE®@OPMAIIUAM

4.22. [lepopmaumu  (mporuObl, Yriabl  [OBOPOTa)  DIEMEHTOB
JKEJe300€TOHHBIX ~KOHCTPYKIHMH CJeQyeT BBIYMCIATH 1O  (opMyiam
CTPOUTEIBHOW MEXaHUKH, ONMpPEAEISIs BXOMIIINE B HUX 3HAYEHHS KPHBU3HBI
coryacHo ykazanusM . 4.23 — 4.30.

BennunHa KpuBM3HBI M JAedopManuii  KeIe300€TOHHBIX 3JIEMEHTOB
OTCUMTHIBAETCS ~OT WX  HAYaJBHOTO  COCTOSIHUS, TpU  HAJIUYUU
TIPEABAPUTENLHOTO HANPSDKEHNS — OT COCTOSIHUH JI0 00>KaTusl.

HauanpHast KpuBH3Ha CaMOHAIPSIKEHHBIX 3JIEMEHTOB OIpENENsieTcs C
YUETOM COJEp:KaHHs U IOJNOKEHHs MPOJOJIbHOW apMaTypbl OTHOCHTEIBHO
OETOHHOTO CeUeHHMs M BEIMYNHBI 00XKaTHs OETOHA.

4.23. KpuBu3Ha onpenensieTcs:

a) A7 y4YyacTKOB 3JIEMEHTa, I/Ie B PAcTSIHYTOH 30HE He 00pa3yroTCs
TPELIMHBI, HOPMaJbHbIE K NPOJOJIBHOW OCH DdJeMEHTa, — KakK JuIs
CIIOIIHOTO TEJNa;

0) [ yYacTKOB JIEMEHTa, TAE B PACTAHYTOW 30HE MMEIOTCS TPEIIHMHBI,
HOPMaJIbHBIE K MPOJOJIBHOW OCH, — KaK OTHOIIEHHE Pa3HOCTH CpPEIHHUX
neopMmanuii  KpalfHero BOJIOKHA C)KAaTOW 30HBI OETOHA M TPOJIOJIbHOM
pacTsHyTOl apMaTyphl K pabodeii BEICOTE CeYeHHs JJIEMEHTA.

OJeMEeHTHl WM YYacTKH JJIEMEHTOB pacCMaTpHBAIOTCS O€3 TPEeUMH B
pacTsHyTOM 30HE, eciM TPEUIMHbl He O0pa3yloTcs Mpu JeicTBUH
NOCTOSIHHBIX, JJIUTENIbHBIX M KPaTKOBPEMEHHBIX HAarpy30K HJIM €CIH OHHU
3aKPBITHl TIPH JEHCTBUU TOCTOSIHHBIX W JJIMTENFHBIX Harpy3oK, IpH 3TOM
Harpy3KH BBOJATCS B pacueT ¢ Kod(PULIEHTOM HAJE)KHOCTHU 110 HArpysKe Yy
=1,0.

OnpenesieHne KPUBU3HBI JKe1€300€TOHHBIX 3JIEMEHTOB
Ha y4acTKax 0e3 TPelUH 4 pacTsHyTOH 30He

4.24. Ha yuacrtkax, rjie He 00pa3yloTcss HOpMallbHbIe K MPOAOJILHON ocH
TPEIINHBI, TIOJTHAS BEJIMYMHA KPUBU3HBI U3TN0aEMBIX, BHEIIGHTPEHHO CHKAThIX
W BHEIECHTPEHHO pAacTSIHYTHIX 3JEMEHTOB [OJDKHA OMPEAEIATHCS 0

bopmymne

() (1) (L) (1 (155)

b
r o \r), \r), \r); \r),

rac [1) (1j — KpHUBHU3HA COOTBETCTBEHHO OT KPaTKOBPEMCHHBIX
b
r r
1 2

(onpenensemMpIX corjacHo ykazaHusM 1. 1.12%) W OT TOCTOSIHHBIX U



JUTUTENBHBIX BpEMEHHBIX Haro03ok (0e3 yuera ycums P), onpenensiemMas 1o
dopmynam:

n__ M |
r) OnE Ly (156)
1 Mg,

= >
r)y OnE 1,

3necb M — MOMEHT OT COOTBETCTBYIOIIEH BHEIIHEH HAarpys3ku
(KpaTKOBPEMEHHOW, JUIMTENbHOM) OTHOCHTENBHO OCH, HOPMaJbHOH K
TUTOCKOCTH JI€HCTBUSI M3rHOAIONIero MOMEHTa M IPOXOJIIeH depe3 HEeHTp
TSDKECTH TIPUBEICHHOTO CEUYCHHS;

@y — KO3(DOUIMEHT, YYUTHIBAIOMINN BIMSHHE KpPAaTKOBPEMEHHOU
MOJI3y4ecTH OeTOHA U IPUHUMAEMBIH 1151 OETOHOB:

TSDKEJIOr0, METIKO3EPHHUCTOTO, JIEFKOT0
IPU IJIOTHOM MEJIKOM 3allOJIHUTENE,

a TaKOKe STYEUCTOTO (IS ABYCIIOMHBIX
IPEABAPUTENIEHO HANIPSKEHHBIX
KOHCTPYKIMH U3 SIYEUCTOrO U

TSKEITIOTO OCTOHOB) ..vvevveeerenreeereneenneenneniaennens 0,85
JIETKOTO TIPU MIOPUCTOM MEITKOM
3aM0JTHUTEIE, TOPU3OBAHHOTO ......cvvveneeeenee. 0,70

@2 — KOI(DOULINEHT, YUUTHIBAIOIINN BIUSHUE JUINTEIBHONW MON3Y4eCTH
OeroHa Ha MedopMannH dJeMeHTa 0e3 TPEIWH 1 MPUHUMAEMBIH 1o Tabm. 34;
(l} — KpUBH3HA, OOYCIOBJIEHHas BBITHOOM  dJIEMEHTa  OT
/s
KPAaTKOBPEMEHHOTO HEHCTBHSA YCHIHMA IpeIBapHTENbHOrO o0Xathi P u
omnpenenseMas o Gopmyie

1 Pe
L I T (157)
)y @PuEyly
(lj — KpHWBH3HA, OOYCJIOBJIEHHAs BHITKOOM DBIIEMEHTa BCIIEACTBHE
)4

yCaaKd W MON3y4eCTH OETOHAa OT YCHIIHS IMPEABAPUTENBHOTO O0XKATHSI U
ompezensieMas o ¢popmyiie

1 & —&
| =2 % (158)
2
r), h,
3IeCh &, &p — OTHOCHTENBbHBIC IepopManuy OeTOHa, BBI3BAaHHBIE €TrO

ycaiKol M TMON3y4ecThbI0 OT YCHIUS TPEIBApUTENBHOrO OOXaTui U
olpenenseMble COOTBETCTBEHHO Ha YpPOBHE LIEHTPA TSHKECTH PACTSIHYTOH
TIPOIOJILHOM apMaTyphl ¥ KpaifHETo CKaToro BOJIOKHA OeTOHA 1o (hopMyIiam:

g, =—1; g, =—L. (159)



3HaucHWE O, NPUHUMACTCS YHCIEHHO pPAaBHBEIM CYMME IIOTEPh
MIPEABAPUTENLHOTO HAMPSHKEHUS OT YCAAKH U MONA3ydecTH OETOHa 1o 103. 6,
8 m 9 Tabm. 5 miIsg apMarypel pacTIHYTOW 30HBI, a O — TOXKE IS
HampsATaeMoOM apMaTyphl, eclii Obl OHAa HMeENach HE YpPOBHS KpaifHero
C)KaToro BOJIOKHA OeTOHA.

Tabnuua 34

KoahdpuiueHT ¢y, yIUTHIBAIONIM# BIUSHUAE JUTUTEIBHOM
MOJI3y4ecTH OeToHa Ha AedopMaluy dJieMeHTa 0e3 TPelyH,

JIINTEeIEHOCT JUISL KOHCTPYKIMiT 3 6eToHa
JeiiCTBHS HAarpy3KH TSDKEJIOTO, JIETKOTO, MEJIKO3EPHHUCTOrO
[IOPU30BAHHOTO, SYEHCTOTO (I rpyI
JIBYCIIOHHBIX IIPEABaPHTEIHEHO
HAaIpsHKEHHbIX KOHCTPYKIMHI U3 A b B

SIYEHCTOTO M TSDKEJIOro OETOHOB)

1. HenpopomxkurensHoe 1,0 1,0 1,0 1,0
neficTBrE

2. IIponomkuTenbHOE EHCT-

BUE IPH BIXHOCTH BO3IyXa

OKpYy’KaroIei cpessl, %o:
a)40—75 2,0 2,6 3,0 2,0
6) ke 40 3,0 3,9 4.5 3,0

IIpumeuanusa: 1. BnaxHOoCTb BO3AyXa OKpy’Karolledl cpeasl IpUHUMAETCS
COIVIACHO yKa3aHusAM II. 1.8.

2. I'pynmsl MeJIKO3epHUCTOTr0 OeTOHa IIPUBEAEHHI B I1. 2.3.

3. Ilpu monepeMeHHOM BOJOHACHIIIEHUH W BBICYIIMBAHHH OETOHA 3HAYCHHE ()
IIPU TIPOIOJDKUTENIFHOM IEHCTBUM HAarpy3KH CIEIyeT YMHOXaTh Ha Kod(dummeHnt
1,2

4. Tlpm BmaXHOCTH BO3MyXa OKpYXKaiomeil cpembl cBeimme 75 % ® mpu
3arpy’keHHM OeTOHa B BOJOHACBHIIIEHHOM COCTOSIHUM 3HA4YEHHUA () MO 103. 2a
HACTOSIIEH TAOIHIIBI CIeyeT YMHOXKaTh Ha ko3 uuent 0,8.

Pe
Ipu sTOM CymMMa [1j +[1j HPUHUMAETCS He MeHee 0#wbz_llm
rJs "4 ¢b] Eb Ired

B3JICMCHTOB 663 MMpEeABAPUTEIILHOI'O HAIIPSAKCHUSA 3HAYCHUS KPHUBHU3HBI [lj nu
rJs

1
Z | momyckaercs IPUHUMATH PABHBIMU HYJIIO.
/4
4.25. Tlpu ompeneNeHHd KPUBU3HBI DJIEMEHTOB C  HAYAILHBIMH

TpEImMHaMU B C)kaToi 30He (cM. m. 1.18) 3HaueHuUs [1j , Llj , U [1) s
i r/, rJs

ornpezieneHHble Mo Gopmynam (156) u (157), momKHBI OBITH yBEIMYECHBI HA
15 %, a sHauenue 1 | , onpenenennoe mo popmyie (158), Ha 25 %.

)4
4.26. Ha yuactkax, rine o00pa3ylTCs HOpMajbHbIe TpPEIIMHBI B
pacTsHyTOH 30HE, HO TIpM JEHCTBHM pacCMaTpPUBAEMOW Harpys3KH

obGecriedeno nx sakpsrrie, 3aadenms kpusmsus: (L), (1) (1), Bxoms-
rjy \r/, rJs

mue B popmyiy (155), yBenmuusarorcst Ha 20 %.

Onpeae/ieHne KPMBU3HBI KeJ1e300€TOHHBIX 3J1eMEHTOB



HA YYaCTKaX ¢ TPEIIMHAMHU B PACTAHYTOM 30He

4.27. Ha yuactkax, Ti¢ B pacTSHYTOW 30HE 00pa3yIOTCs HOpPMaJbHEBIE K
NPOJOIBHOW  OCH  DIEMEHTa  TPEIIMHBI, KPHBU3HA  H3THOAeMBIX,
BHEIIEHTPEHHO CXKaThIX, @ TAK)KE BHELIEHTPEHHO PacTSHYTHIX IIPH € = 0,84
AJIEMEHTOB TPSMOYTOJEHOTO, TaBPOBOTO W IBYTaBPOBOTO (KOpoOYaToro)
CeYeHHH JOJDKHA OIPeNeIAThCS o Gopmyie

lzﬂ Vs o Y, N Vv, , (160)
r hyz|E A (g, +EphEyv| h,  E A,

rae M — MOMEHT OTHOCUTENIBHO OCH, HOPMAJIBHOHN K IUIOCKOCTH JEHCTBUS
MOMEHTA U MPOXOAIIEH Yepe3 HeHTpP TSHKECTH IUIOIIAIN CEUSHUS apMaTyphl
S, OT BCeX BHENIHMX CHJI, pPAaCIOJIO)KEHHBIX MO0 OJHY CTOPOHY OT
paccMaTpUBaeMOTO CEUYCHUS, U OT YCHIIUS TPEABAPUTEIBHOTO 00KaThs P,

Z — paccTOsIHKE OT IIEHTPa TSHKECTH IJIOMIATN CEYSHUS apMaTypsl S 10
TOYKH TMPHUIOKEHUS PAaBHOAECUCTBYIOIEH YCHIMH B CKATOH 30HE CEUSHUS
HaJ| TPEUIMHOM, ONpeaesieMOe COrJIacCHO yKa3aHusaM I1. 4.28;

W, — KOX(QUIMEHT, YYUTHIBAIOIIMI PabOTy pacTsHyTOro OeToHa Ha
y4acTKe ¢ TPEIIMHAMU U ONpeesieMblid COTJIACHO YKa3aHusM 11. 4.29;
Wh, — KOD(PPUIHUEHT, YINTHIBAIOMINN HEPABHOMEPHOCTh PaCIIPEICICHUS

nedopmanuii  KpaiiHero c)xaToro BOJIOKHA OE€TOHa 1O JUIMHE y4acTka ¢
TpeLMHAMU ¥ IPUHUMAEMBbI pPaBHBIM:

JUTSL TSDKEIJIOT0, MEJIKO3EPHHUCTOTO
1 JIEFKOro OETOHOB KJlacca

BBIIIE B7,5 .o 0,9
JUISL JIETKOTO, TIOPU30BAaHHOT'O

U SYSUCTOro OETOHOB Kjacca

B7,5 HHMIKE «.ovvvveeeieeeeeeee e 0,7
JUISL KOHCTPYKLHMI, PaCCUMTHIBACMBIX

Ha JielficTBIe MHOTOKPaTHO

MOBTOpSIIOILEICA HArpy3KHy,

HE3aBHMCUMO OT BEJIa U Kjiacca

OETOHA ..ocoeereeeeeeee et et e e e e eeenanees 1,0

@r— x03GGuIMeHT, onpenenseMslit o dopmyine (164);

£ — oOTHOcWTENbHAs BBICOTA CXATOM 30HBI OETOHA, OmpeaesseMas
COIJIaCHO yKa3aHusM 1. 4.28;

v — K03()(HUIMEHT, XapaKTEepU3YIOUIUH YIIPYTOIIaCTHYECKOE COCTOSIHNE
0eToHa C)KaTo 30HBI M MPUHUMAEMEIH 10 Tabi. 35;

N,y — DpaBHOACWUCTBYIOIIAST MPOJNOJBHONM cuiabl N W ycuiIus
MIpeaABAPUTENBHOTO 00XaTust P (IIpu BHELEHTPEHHOM pacTsDKeHHH cuita N
MIPHHAMAETCS CO 3HAKOM ,MUHYC").

Jnst aneMeHTOB, BBINONHIEMBIX 0€3 MpeNBapUTEIbHOTO HAINPSDKEHUS
apMarypsl, ycuwine P 1oryckaeTcs IpUHUMATh PaBHBIM HYJIIO.

[Ipn ompeneneHny KPUBH3HBI 3JIEMEHTOB Ha YYacTKaX C HadaJbHBIMA
TpemmHaMi B cxkartoi 3oHe (cm. m. 1.18) 3Hadenme P cHmKaeTcs Ha
BenmuurHy AP, onpenernsemyto o gpopmye (150).

Ta6muma 35

KoadduuumeHT v, xapakTepu3yoLuil ynpyromiacTHieckoe
JlnuTensHOCTh COCTOSIHHE OETOHA C)KAaTOU 30HBL, sl KOHCTPYKIHI U3 OeToHa

JIefCTBHS Harpy3KH TSDKEJNIOr0, | HOPU30BaH- MEJIKO3EPHHUCTOTO
JIETKOTO HOTO rpymn STYCUCTOTO




A b B
1. HenponomkureiabHoe 0,45 0,45 0,45 0,45 0,45 0,45
nefcTBIE
2. IIponomxkurensHoe
JIEWCTBUE TIPU BIIAYKHOCTH
BO3yXa OKpY>Karomien
cpensl, %:
a)40—75 0,15 0,07 0,10 0,08 0,15 0,20
0) Hxe 40 0,10 0,04 0,07 0,05 0,10 0,10

IIpumevanms: 1. BmaxHOCTH BO3MyXa OKpy’Kamomed Ccpeapl IPHHIMAETCS
COTJIACHO yKa3aHWwsM II. 1.8.

2. BAJBI MEJKO3EPHUCTOTO OETOHA MPHUBEJICHBI B 1. 2.3.

3. Ilpn momepemennoM Bidliafllimenee W BHICYIIMBaHWM OCTOHA CXKaTOW 30HBI
3HAUeHUs] V TIPH IPOJODKUTEIBHOM MAEHCTBHM HAarpy3KH CIEyeT pas[elnuTbh Ha
ko3¢ duruent 1,2.

4. Ipu BIa>KHOCTH BO3LyXa OKPYXKAIOIIEH cpeabl BhIIe 75 % U IpH 3arpyKeHAN
0eToHa B BOJOHACKHIIIEHHOM COCTOSHHY 3HAYCHUS V IO M03. 2a HACTOSIIEH TaOIHIIb!
clexyeT pa3ienuTh Ha kodddunueHt 0,8.

Jnst m3rnbaemMpIX M BHEIEHTPEHHO CXKATBIX 3JEMEHTOB M3 TSDKEJIOTO
oerona npu M., < M,y < My + ¥ bth,,t,m) KPUBHU3HY OT MOMeHTa M,,
JOIYCKAaeTCsl OMPENEIIATh [0 TUHEHHONW MHTEPHONALNHN MEKAY 3HAUCHUSIMU
KPHUBU3HBI, OIpPENCICHHBIMH TPpH MOMeHTe M. Kak IS CIUIOIIHOTO
yIOpYToro Tejla COrIacHo ykazaHusM . 4.24, 4.25, 4.26 u npu moMeHTe M.,
+ Wbh® Ry COTTIACHO YKA3aHMSAM HACTOSIIETO NMyHKTA. Kosdduument
NPUHUMAETCS COTJIACHO yKa3aHUsM 1. 4.140 ¢ yMEHBIIEHHEM ero 3HaYeHUs 1
JIBa pa3a MpH Yydere TMPOAODKUTEIBHOTO MEHCTBHS TIOCTOSIHHBIX U
JUTUTENBbHBIX Harpy3oK.

4.28. 3navyeHue & BBIYHUCISACTCS IO opMyJIe

‘- 1 N L5+¢, ’ (161)
ﬂ+1+5(5+/1) L5 % s
10ua ’ hy H

HO nIpuHUMaetcs He 6oree 1,0.

st BTOporo ciaraeMoro mnpasoii yactu Gpopmydsl (161) BepxHue 3HAKK
NPUHUMAIOTCS TIPH C)KUMAIOIIEM, a HIPKHHE — IIPU PACTATHBAIOIIEM YCHIUN
Ny (M. 1. 4.27).

B dopmymne (161):

f— xoddPuIHeHT, IPUHUMAaEMBIH paBHBIM /sl OeTOHa!

TSDKEIIOTO U JIETKOTO ..........e........ 1,8
MEJIKO3ePHUCTOrO .
STYEHCTOTO M IOPU30BAHHOIO ...... 1,4
Oo=—F—"; (162)



A=, | 1-—L|; (163)
7 2k,
' (94 f
(b, —b)n, +2 4.
- v -~
9, = ; (164)
€510t — OKCLUEHTPUCUTET CHUJIBI NV, OTHOCUTEIBHO LIEHTpPA TKECTH

IUIOIIAN CEUEHHs apMaTyphl S; COOTBETCTBYeT MOMEHTY M (cM. 1. 4.27 ) u
omnpenensercs o Gopmyie

€, =|—1 (165)

3HadYeHNE z BRIYUCISCTCS TI0 GopMyIIe

h,

S 2
+

h pr+é

—n|1- .
TR0, 1 8)

(166)

Jnst  BHELEHTPEHHO CXKATBIX OJIEMEHTOB 3HA4eHHE z  JIOJDKHO
npuHUMaThes He Oonee 0,97¢g 4.

Jnst peMEHTOB TPSIMOYTOJIBHOTO CEYEHUS M TaBPOBOTO C MOJKOH B
pacTsHyToi 30He B (QopMyiasl (163) n (166) BMecTo /'y MOACTABIAIOTCSA
3Ha4eHust 2 a’ UM h’y = 0 COOTBETCTBEHHO NPU HAMYUM WIIH OTCYTCTBHU
apMaTypsI S .

Pacuer cedeHnit, MMEIOIMX TOJKY B CXKATOH 30HE, MHPH &< _r
hy
HPOU3BOJMTCS KaK MPAMOYTOJIbHBIX LIUPUHOM b 7.
PacuerHas mmpuHa Tonku b’y ompemensercs COrTacHO YKa3aHMSM I
3.16.
4.29. KoadurmeHt y; Ui 3J€MEHTOB U3 TSHKEIOr0, MEJIKO3EPHUCTOTO,
JIETKOTO  OETOHOB M JBYCIIOWHBIX  IPEIABAPUTENILHO  HANPSHKEHHBIX
KOHCTPYKIIMH U3 STYEUCTOTO M TSHKEJIOTO OETOHOB OMpeaeseTcs o popmyIe

1-¢?
s 2 ’ (167)
78 D P (3’5 — 1,8 D )es,mt /ho

HO He Ooiee 1,0, mpu 3TOM clieyeT IPUHUMATH
ex,z‘ot /hO > 1’2/¢)]S :

Jns m3rnbaemMpIX SIIEMEHTOB, BBIOJNHSAEMBIX 0€3 IpeaBapUTENEHOTO
HaIpsDKEHMST apMaTyphl, MOCIEAHUH WwieH B npaBoi dacTu Gopmydisl (167)
JIOIYCKaeTCsl IPUHIMATh PAaBHBIM HYJIIO.

B dopmyne (167):



@5 — KOI(PQUITNEHT, YINTHIBAIONIMH BIMSHUE JUIMTEIBHOCTH JEHCTBUS
HATPY3KH U IPUHAMAEMBIX TI0 Ta0II. 36;

€0 —CM. hopmyy (165);

/4

Rbt ,ser ' pl

=" (168)
M, uM,

P

HO He 6onee 1,0;
3aeck W, —cm. hopmymy (138);

M, M,, — cM. m. 4.5, Ipu 3TOM 3a HOJOXKUTENbHbIE HNPUHUMAIOTCS
MOMEHTBI, BBI3bIBAIOIINE PACTSDKEHUE B apMaType S.

Tabmuma 36
Koapdurment ¢ npu xiracce
JMTenbHOCTh NeHCTBUS OeToHa
Harpy3ku Boie B7,5 A7.5 u Hinke
1. HemponomxuTenbHOe NeWCTBHE IPU apMaType:
a) CTepP KHEBOM:
TJIaIKOM 1,0 0,7
MEPHOTUYECKOTO IPOQUIIS 1,1 0,8
0) MPOBOJIOYHOM 1,0 0,7
2. IlpomomxurensHoe AEHCTBHE (HE3aBUCHMO OT 0,8 0,6
BHIA apMaTypbl)

Jns  OmHOCIOMHBIX  KOHCTpYKIMH u3  saercroro  OetoHa  (6e3
[PEIBaPUTEIBHOTO HAPSDKCHHUS) 3HAYCHUE I, BBIYHCISIETCS 1O hopMyIie

M
v, :O,S-{—qlei, (169)

ser

rae M, — MOMEHT, BOCIIPHHHMAEMbIii CEYEeHHEM dJIEeMEHTa M3 pacyera Io
IPOYHOCTH TIPH PACUETHBIX CONPOTHBICHUSAX apMaTypbl M O€TOoHa Juis
Hpe/ieNbHBIX COCTOSIHUN BTOPOU TPYIIIIBI;

@ — KO3 PUIHIEHT, TPUHAMAECMBIA PaBHBIM:

MIPU HETPOIODKUTEIILHOM JIEHCTBUI

HArpy3KH JJIsI apMaTyPhl IEPHOIHIECKOT0
TIPOMIIIS ..venveeereneeenieteeieesteeneesteeresseensenseenseseeens 0,6
TO YK€, JUIS TIIAIKON APMATYPBI ...ovvvrrenreveneennens 0,7
TP MPOIODKUTEIBHOM EUCTBUN

HArpy3KH HE3aBUCHUMO OT PO

APMATYPBL «.vvevrenveteeniereeeneesteenteseeeneenseennessesneennes 0,8

JU1s  KOHCTPYKLMM, pacCUMTBIBAEMBIX HA BBIHOCIMBOCTb. 3HAYECHUE
ko3 duIreHTa i, IPUHAMALTCS BO BCEX CIIydasxX paBHBIM 1,0.

4.30. IlonHas xpHUBH3HA (1) JUIsl y4acTKa C TPEHIMHAMHU B PacCTSHYTOH
r

30HE JOJDKHA OIIPEeIIATECS 1o Gopmyie




To(hy (1) (1) (L (170)

b

r o \r), \r), \r); \r),

rue (lj — KpHMBM3HA OT HENPOAOJKUTEIHLHOTO JIEHCTBUSI BCEH HarpyskH,
r
1

Ha KOTOPYIO MPOU3BOAUTCS PACUET MO AehOpMaIMsIM COTIaCHO YKA3aHUAM I1.
1.20;

[1) — KpHBHU3HA OT HEIPOAOJDKHUTEIBHOTO ﬂeﬁCTBHH IOCTOSAHHBIX H
7
2

JJIATEJIbHBIX HAarpy3ok;

(1) — KpHBHU3HA OT MPOAOJDKUTEIBHOIO ,[[efICTBPIfI IOCTOAHHBIX H
r
3

JUIUTEJIBHBIX HAarpy3o0K;

[1) — KpHBH3HA, O6YCJ'IOBJ'ICHHH$I BBITHOOM 3JIEMEHTA BCJIICACTBHC
7
4

yCaIKd W TOJN3YydYecTH OETOHA OT YCHJIMS INPEABAPUTEIBLHOTO OOXKATHA H
ompezensieMas o ¢popmyiie (158) cornacno ykazanusim 1. 4.25.

Kpusuzna [lj R (lj u (lj omnpenensercs no ¢dopmyne (160), mpu
1 2 3

r r r

9TOM [lj n (1] BBIUYUCIIAIOTCS TIpU 3HAYCHUAX Y, U V, OTBEHAIOIINX
r r
1 2

HEMPOAOZKUTCIIBHOMY ﬂeﬁCTBHIO Harpysku, a [1) — Ipu Yy, u v,
r
3

OTBEYAIOIINX IPOAODKUTEIPHOMY JAEHCTBHIO Harpy3ku. Ecimu 3HaueHms
r

(lj u (lj OKa3bIBAKOTCA OTpULATCIbHBIMHA, TO OHU HPUHUMAIOTCA
"), 3

PaBHBIMH HYJIIO.
Omnpenesenne nporudos

4.31. Ilporu6 f,, oOycnosneHHslit aedopmanueil U3ruda, onpenensercs
o opmyie

1
— (1
fo=[M| =] dx, (171)
0 r x
rae Mx — I/I3FI/I6310HII/If/i MOMEHT B CE€YCHUU X OT ﬂeﬁCTBHﬂ CZ[I/IHI/I‘IHOﬁ

CHJIBI, TIPHJIOXKEHHOH TI0 HAaNpaBICHUIO MCKOMOTO TIEpEMEIEHHS 3IEMEHTa B
CEYEHHH X 10 JUIMHE MIPOoJIeTa, U1 KOTOPOTo ONpeaeieTcs Iporuo;

[lj — HOoJiHasA KpUBU3HA JJICMCHTA B CCUCHUM X OT HAIrpy3Kd, IpU
%
X

N 1
KOTOpOH OHNpEACIACTCA HpOFI/I6; 3HAUCHUSA — OIPECACIAOTCA 1O (bopMynaM
r

(155) u (170) COOTBETCTBEHHO IS YYaCTKOB 0€3 TPEIIUH M C TPCIIUHAMU;

1 .
3HaK — MNPHUHUMACTCA B COOTBETCTBUM C SIIIOPOU KPHUBU3HLI.
r

Jnst M3rudaeMbIxX 3JIEMEHTOB IIOCTOSTHHOTO ceueHus 6e3
NPEBAPUTEIFHOTO HAMNPSOKCHUS apMaTyphl, HMCIONIUX TPEUIMHBI, Ha
KaKIOM yd4acTKe, B IpeiesiaX KOTOPOTO H3rHOAromui MOMEHT HE MEHSET



3HaKa, KPUBU3HY JOOIYCKACTCA BBIYUCIIATL JId Hauboee HaMps>KEHHOT'O
CeUcCHUsA, TMpUHUMAsA €€ g OCTaJIbHbIX CEUECHUII TaKoro ydacTka

MU3MEHSIIOIICHCS] [TPOTIOPIHOHATIPHO 3HAYEHHUSM H3THOAIOIIEr0 MOMEHTA
(ueprt. 21).

;_l | g |

W

Yept. 21. Dmiopsl U3rHOAIONIUX MOMEHTOB H KPHBU3HEI JUIS XKeNIe300€ TOHHBIX
9JIEMEHTOB IIOCTOSIHHOTO CEeUCHHS
a —CcXeMa PacrojIoKEHUs Harpy3H; 6 —3I0pa U3rHOAIOINX MOMEHTOB;
6 — DIII0pa KPHUBU3HEI

1
4.32. JInst m3rudaeMbIx 351eMeHTOB pu — < 10 HE0OXOAMMO YYHTHIBATH

BJIMSTHUE TIONIEPEYHBIX CHJI Ha UX Hporud. B 3TOoM ciydae monHbIil mporud f,
paBeH cyMMme MpOruOoB, OOYCIOBICHHBIX COOTBETCTBEHHO Iedopmariueit
usruoa f,, u nepopmanuei cisura f;.

4.33. Ilporu6 f;, oOycnoBneHHbIH AedopmMalelt cIBUra, ONpeaeseTcs
o opmyJie

1
£,=[0.7.ax, (172)
0

rac Qx — TIOTIEpE€YHasa Cujia B CEUCHHUHU X OT JIICHUCTBHS TI0 HaIpaBJICHUIO

HCKOMOTO TIEPEMEIICHNS] eMHUYHON CHIIBI, IPHIOKEHHOW B CEUYEHHH, T/Ie
OTIpeNIeISIeTCS TIPOTHO;

Yx — nedopmarus capura, onpeaensieMas o Gopmyie

1,5 b
7. _L5Q. ¢b, (173)
Gbh,

3nech O, — MONepeyHas Cuiia B CEYEeHHUHU X OT JICHCTBUS BHEITHEW HArPY3KH;

G — Moxynb casura 6ertona (cM. 1. 2.16);

Py — KOADOHULNCHT, YUUTHIBAIOUINN BIUSHUE [UINTEIBHON MOI3Y4ECTH
0eToHa ¥ MPUHUMAaEMBIH 110 Tadu. 34;

@ere — KOIDOUIMEHT, YIUTHIBAIOIIMI BIMSHUE TPEIIMH Ha JedhopMaluu
C/IBUTA U MPUHUMAEMbI pPaBHBIM: HA y4YacTKax IO JJIHHE JJIEMEHTA, TJIe
OTCYTCTBYIOT HOpMaJIbHbIE U HAKJIOHHbIE K MPOJOJBHOW OCH 3JIeMeHTa
Tpeuwnbl, —1,0; Ha yd4acTKax, rle HMEIOTCS TOJNBKO HAKIOHHBIE K
MPOJOJIBHOM OCH dJIEMEeHTa TpelwmHbl, — 4,8; Ha ydyacTKax, TAe HMEKTCS
TOJIBKO HOPMAJIbHBIC MJIM HOPMAJbHBIC W HAKIOHHBIE K MPOIOJIBLHOH OCH
AJIEMEHTA TPEIUHbI, — 1o (hopmylie

_3E,1,,(1
(pcrc - M ’

X X

(174)

b



rae M”( 1 ) —COOTBETCTBEHHO MOMEHT OT BHEIIHEH Harpy3ku U IOJIHas
r X
KPHMBH3HA B CEYEHUH X OT Harpy3KH, PU KOTOPOI1 onpeesnsieTcs mporuo.
4.34. 1751 CIUTOIITHBIX TUTAT TOJIIMHOW MeHee 25 cM (KpoMe OIepThIX 110
KOHTYPY), apMHPOBAHHBIX IUIOCKUMHU CETKAaMH, C TPEIIUHAMH B PACTAHYTOH
30HE 3HAYEHHsl NPOTHOOB, MojacunTaHHbIe 10 (Gopmye (171), ymMHOXKaIOTCS

3
Ha ko3 durmeHt hy TIpUHUMaeMbIi He Oornee 1,5, Tae iy — B M.
(ho - 0’7J ’

4.35. Ilpu pacuete >JI€MEHTOB C OJHOPSAIHBIM apMUPOBaHUEM (4epT. 22)
METOJIOM KOHEYHBIX JJIEMEHTOB (WM JPYIHMH  MaTeMaTH4eCKHUMU
MeTosamu) BMecTo ypaBHeHust (160) jmomyckaeTcs — HMCHONB30BaTh
CHMMETPHU3UPOBAHHYIO CHCTEMY (PM3NYECKHX 3aBUCHMOCTEH B BUIIE:

l:BHM+BlzN;
r (175)

& =B,M+B,, N,

rae M=M,, uPe,; (176)
N=uN,, —P; (177)
1 ,
B, = > id —+ Y, ; (178)
(zs+zb) _(¢‘f+§)bh0Ebv E A |
1 z z
Bl2 — - l//s b li”b s — ’ (179)
(Zs + Zb) E A4, ((pf + §)b hyE,v
1 I z2 z2 |
(Zs+Zb) _((/)f"Lé)bhoEbV E A |
Vv =2v; (181)
&) — YMJIMHCHU WIN YKOPOYCHUA BAOJb OCH ),
Mact — MOMCHT BHCHIHUX CHWJI, PACIHOJIOXKCHHBIX IO OAHY CTOPOHY
paccMaTpuBacMoOro CCUYCHUs, OTHOCUTEIIBHO OCH ),
Nact — BHCHIHAA NPOAOJIbHAsA CUJia, MPUIIOKCHHAsA Ha YPOBHE OCH Yy H
npuHUMaeMas 1npu pacTAKEHUU CO 3HAKOM ,,HJ'IIOC";
Zg, Zp —_— paCCTOHHHH oT ocHu y pi(e] TOYKH HpI/IHO)KCHI/Iﬂ

PaBHOACUCTBYIOLEH YCHUIMM COOTBETCTBEHHO B PacTSHYTOW apMarype U B
CKaToOM OETOHE;

& — ompenenseTrcs COTIIACHO yKa3aHWAM II. 4.28;

v — koa(ddurment, npuHUMaemblii 1o tabm. 35;

¢r — xodbduuuent, ompenensdemelii no dopmyne (164) 0Oe3 yuyera
apMaTypBl, pacloJIOKEHHON B CKAaTOW 30HE CEYCHHS;

W, — OIpeNeNsieTCs] COrJIacHO yKa3aHusM I1. 4.29;

W — OTIPEIIENIACTCS COTIIACHO YKa3aHusM 1. 4.27.



Ocb y pacnonaraeTcs B mpezenax paboyeil BHICOTHI CEYEHHS HCXOJs U3
ynoOcTBa pacueTHOM cxeMbl. Ecnu ock y pacmosaraercsl BbIE LEHTpa
TSOKECTU TUIOMIAMU CEYCHHUS] CXKATOM 30HBI, TO BEIUYUHY Zz, CIEAyeT
MIPUHUMATh OTPULATENHHOM.

Uepr. 22. Cxema yCHIHI 1 3IIOpa HAIIPSHKEHAH B CEYEHUN, HOPMAJIbHOM
K IPOJOJILHON OCH 3JIEMEHTA, C OJHOPSITHEIM apMUPOBAHHUEM IIPH pacueTe
110 reopMarIisIm

st Broporo ciaraemoro B gopmyne (176) 3Hak ,MuHycC" pHUHUMaETCS,
€CIi ycmire P MPHUIIoKeHO HIDKE OCH ), €CNH yCWine P MPUIIOKEHO BEIIIIE
OCH ), TO cIeyeT IPUHIUMATh 3HaK ,,[ITFoC".

s mepBoro cinaraemoro B dopmyine (177) 3Hak ,uttoc” TpUHUMAETCS
TIPY PacTATHUBAIOIIEM, a 3HAK ,MUHYC" — TIPH CXKUMAIOIIEM YCHIHH N,

4.36. Ilpu pacdere »3IE€MEHTOB C MHOTOPSIHBIM PACIOJIOKECHUEM
apMatypsl (4epT. 23) pPEKOMEHAYETCS KCIOJIb30BaTh OOIIYI0 CHCTEMY
(U3MUECKUX 3aBUCHMOCTEH BUIA!

1
M =D, —+D,¢&,;
r

(182)
1
N=D12;+D22 Ey»
rue
. 2 . )
DH—Z A,z + Z ESJ Ajj z; +
i=1 Vi J=1 (183)
bh, E, Vv
+ ((/’fJ“fl) _— zf,
Vs
n k .
D, —z} W”‘ A,z + 21 Ev As/ z; +
- . P g (184)
v
+ (¢f+§l) Lt b
b
n k .
D22 :2 l//Sl Abl + 2 Es/' Asz +
o g o E a (185)
v
+ (¢f+§1) — 5
v,

i — MOPSAIKOBBIN HOMEP CTEPKHS MPOJOJIBHON pacTIHYTON apMaTypBhl;



J — TO e, c)KaTol apMaTypsl;

&) — OTHOCHTENbHASI BRICOTA CXKATOH 30HBI CCUCHIISI, PaBHAS & = i;
01
@y — BBIuKcseTcs no dopmyie (164) 6e3 yuera apmMatypsl S’
Zy, Zj — PACCTOSHMS OT LIEHTPA TSHKECTH i-# M j-if apMaTypel 10 ocu y.
B dopmyne (184) 3Hauenus zy;, zy, zp, IPUHUMAIOTCS MOJIOKUTEIBHBIMH,
€CITH OTKIAJBIBAIOTCA HW)KE OCH ). B TNPOTHBHOM cCiydae UX CJEIyeT

NIPUHUMATh C OTPULIATEIIBHBIM 3HAKOM.

Yepr. 23. Cxema ycuauii ¥ SIIOpa HANPSHKEHUH B CEYSHUH, HOPMaIbHOM
K TIPOJIOJILHOM OCH 3JIEMEHTa, C MHOTOPSAHBIM apMHPOBAaHUEM IIPH pacyeTe
o reopMarism

3nauenus & u yy; g 3aBucumocterd (183) — (185) momyckaercst
OTpeJIeNIATh CcOorflacHO ykazaHusim mm. 4.28 u 4.29, 3ameHsIsl B pacyeTHBIX

dbopmynax hy Ha hy, F,Ha ¥ hy —1,3x (mpu ompeneneHun L), ¢, Ha

o —L3x

=

_, M
wml q)m hol- .

5. KOHCTPYKTHUBHBIE TPEBOBAHUSA

5.1. IIpu npoexkTHpOBaHUK OETOHHBIX U JKEJIE300ETOHHBIX KOHCTPYKIINI
JUIsl 00eCTIeYeHUs! YCIOBUI UX W3TOTOBIICHHS, TPEOYEMOI 10JITOBEYHOCTH U
COBMECTHOH pabOTHl apMarypel H O€TOHa HAIJIEKHUT BBINOJIHITH
KOHCTPYKTHBHBIE TPEOOBaHNS, N3JI0’KEHHBIE B HACTOSIIIIEM pPa3zerie.

MHWHUNMAJIBHBIE PASMEPBI
CEYEHUA 3JIEMEHTOB

5.2. MuHNUManpHBIE pa3Mephl CEUCHHS OCTOHHBIX M IKele300€TOHHBIX
JJIEMEHTOB, OINpeAeNsAeMble W3 pacdyeTa IO AEHCTBYIOIMM YCHIUSAM H
COOTBETCTBYIOLIMM TIpYIIIaM MPeeTbHBIX COCTOSHHUHN, JOJKHBI Ha3HAYaThCs
C YYeTOM DSKOHOMHYECKMX TpeOoBaHMH, HE0OXOoIMMOCTH YHH(UKaMN
onanyOoO4YHBIX (OpPM W apMHUPOBAHUA, a TaKKe YCIOBUH NPHHATOU
TEXHOJIOT UM U3TOTOBJICHUS] KOHCTPYKLIHUHL.

Kpome TOoro, pasmepsl CEUCHUs DIEMEHTOB  HKEIe300€TOHHBIX
KOHCTPYKIIMH JOJDKHBI NPUHUMAThCS TAaKMMH, 4YTOOBI coOmojanuch
TpeOOBaHMS B YAaCTH PACIOJOKCHUS apMaTypbl B CEYCHHM (TOJIIMHEIL
3aIUTHBIX CJIOEB OETOHA, PACCTOSHUS MEXIY CTEPXHSAMH U T. IL) H
AQHKEPOBKU apMaTyphbl.

5.3. TonmuyHa MOHOJMTHBIX TUTHT JOJDKHA IPUHUMATHCS, MM, HE MEHEe:

JUTST TIOKPBITHH ....vovveeeeeneienieieeiienieeneesiesseeneesneensenes 40
» MEKIYITOKHBIX MEPEKPBITHIH KHIITBIX



M OOIIECTBEHHBIX 3IAHUM ...oceovvveeeeereeeeenreeeeneeeanns 50
IUTSE MEXKTYITAXKHBIX MIEPEKPHITHI

TIPOU3BOJCTBEHHBIX 3HAHUM ....veovveneeeeenrereeneennens 60
IIUISL IUTMT M3 JIETKOro OeToHa kiacca B7,5
U HIKE BO BCEX CITYUANX ..evververnrenreenresenseensenneenes 70

MuHnManbHas TONIIMHA COOPHBIX IUIMT JIOJDKHA OIPENEISTHCS U3
ycrmoBus oOecredeHrsl TpeOyeMOW TONIIMHBI 3alllUTHOTO CIIOSI OEeTOHA H
YCIIOBHH PACIOJIOKEHUSI apMaTyphl 110 TOJIIUHE IUIMTHL (CM. mm. 5.4 —
5.12).

Pasmeppr cedeHMH BHENEHTPEHHO CXKATBIX 3JEMEHTOB  JIOJDKHBI
MIPUHAMATHCA TAKAMH, 9TOOBI UX THOKOCTH /y/i MF0OOM HaIpaBICHHUH, KaK
[IPaBHJIO, HE IPEBhIIIAa:

JUIA ’K€JIe300€ TOHHBIX JIEMEHTOB
U3 TAXKEIOTO, MEJIKO3EPHUCTOTO

M JIETKOTO OETOHOB .....cccevvieeerrieeenreeeeiaeeeenneen 200
JUISL KOJIOHH, SIBJISTFOLLAXCSI
SIEMEHTAMU 3HAHUM. .....eeeeivveeeenrieeeenveeeereeeenns 120

JUIst OETOHHBIX DJIEMEHTOB M3 TKEIIOTO,
MEJIKO3EPHUCTOr0, JIETKOTO
W TIOPU30BaHHOTO OETOHOB
II71s1 OETOHHBIX U KEJI€300€ TOHHBIX

3JIEMEHTOB U3 SYCUCTOTO OETOHA ..........c..un....... 70

3AIIUTHBIN CJION BETOHA

5.4. 3ammrHbi cnol  OertoHa st pabouei  apMaTypbl  JIOJDKEH
obecrieunBaTh COBMECTHYIO PabdOTy apMarypsl ¢ OETOHOM Ha BCEX CTaJusIX
paboTBl KOHCTPYKIIMH, a TaKXKe 3alllUTy apMaTypsl OT BHEIIHHX
aTMOC(EpHBIX, TEMIEPATYPHBIX 1 TOMY HOZOOHBIX BO3IEHCTBHUH.

5.5. [ns npononbHOW pabodueil apMaTypbl (HeHampsiraeMod U
HanpsAraeMol, HaTATMBaeMOW HA YIOPHI) TOJNIIMHA 3aLIMTHOTO CIOS, MM,
J0JDKHA OBITh, KaK IPaBUIIO, HE MEHee TUaMeTpa CTeP)KHS WIM KaHaTa U He
MeHee:

B INIMTaX U CTCHKax TOJ'ILL[PIHOﬁ, MM:

J10 100 BKITFOU. ..oeeeeviieeeiiieeeiiee e 10

CB. 100 e 15
B Oasikax 1 pedpax BBICOTOM, MM:

MEHEE 250 ..viiiiiiiieeiee e 15

250 L OOTIEE .o 20
B KOJTOHHAX ...uvvveeeereeeeureeeetseeeessreeeeseeeeessesesnnneens 20
B (DYHIAMEHTHBIX OAITKAX ...evevervenreneeneeneeneaneneenns 30
B )yHIaMeHTax:

COOPHBIX ..evevitiieienieieeieeieete et aeeeas 30

MOHOJIMTHBIX IIPU HAJIMYMK OETOHHOM

TTOATOTOBKH ...vvveeevveeeereeeeereeeenneeeeenseeessneeenns 35

MOHOJIUTHBIX TIPH OTCYTCTBHU OCTOHHOM

TTOATOTOBKH ...vveeeevreeeereeeetreeeenreeeeesseeeasneeenns 70

B 0#HOCHOMHBIX KOHCTPYKIHMSX M3 JIETKOTO M MOPH30BAaHHOTO OETOHOB
kiacca B7,5 m HmKe TONIIMHA 3alIUTHOTO CJOSI JIOJDKHA COCTaBJIATH HE
MeHee 20 MM, a Iy HapY>KHBIX CTCHOBBIX MaHened (0e3 (akTypHOTo CItos)
— He MeHee 25 MM.

B OIHOCIIOWHBIX KOHCTPYKIMSX K3 SYEUCTOr0 OETOHA TOJIIMHA
3aIIUTHOTO CJIOS BO BCEX CIIyYasx MPUHUMACTCS HE MEHee 25 MM.



5.6. TommwmHa 3ammTHOrO Cilog OeToHa U TIONEPEYHOM,
pacnpenenuTeIbHON 1 KOHCTPYKTUBHOW apMaTyphl IOJDKHA IPHHUMATECS HE
MeHee TUaMeTpa yKa3aHHOW apMaTyphl U HE MEHee, MM:

TIpH BBICOTE CEYEHUS dMeMeHTa MeHee 250 MM ....... 10
" " " " paBHoit 250 MM
HLOOTIEL ..t 15

B sneMenTax u3 I€rKoro u Mopu30BaHHOTO OETOHOB Kiacca B7,5 u Hike,
U3 SYEHCTOr0 OETOHA HE3aBUCHMO OT BBICOTHI CEUYEHHMS TOJIIMHA 3aIUTHOTO
cyiost 6eToHa ISl TOTIEPEYHON apMaTypsl IPUHUMAETCS He MeHee 15 MM.

5.7*. TommmHa 3aIUTHOTO CIOS OETOHa y KOHIIOB TIPEIBAPHUTEIHLHO
HaNpsDKCHHBIX 3JIEMEHTOB Ha JUIMHE 30HBI Iepeladdl HalpspKeHHH (CM. II.
2.29) nomxHa COCTaBJIATh HE MEHEe:

U1 CTEP’KHEBOM apMaTypbl kitaccoB A-1V,

A-TIIB o 2d
U1 CTEP’KHEBOM apMaTypbl KjlaccoB A-V,

A-VI AT-VIL..oiiiiiniinccnecneceeceeees 3d
JUISL aDMATYPHBIX KAHATOB ....vovvnvevenrereneereeennenenns 2d

(roe d — B MM).

Kpome Toro, TonmuHa 3aIllUTHOrO C/10sl OETOHA Ha yKa3aHHOM y4acTKe
JUIMHBI DJIeMEHTa JIoJbKHa ObiTh He MeHee 40 MM — Ui CTEp)KHEBOU
apMaTypsl BCEX KIaccoB U He MeHee 20 MM — Il apMaTypHBIX KaHATOB.

Jomyckaercss 3alMTHBIA CiIOM OETOHA CEYeHHs Yy OMIOpHI s
HalpsAraeMoi apMaTypsl ¢ aHKepaMH M 0e3 HUX NPUHUMATh TAKHM JKe, Kak
JUIS CEUEHUs B IIPOJIETe, B CIEAYIOIUX CIIydasx:

a) JJIsl TIPEIBAPHUTENIFHO HAIPSHKEHHBIX 3JIEMEHTOB C COCPEIOTOYEHHOM
nepefayell ONOpPHBIX YCHWIMM NPU HAJIWYUU CTaJIbHOW ONOPHOM JeTanu u
KOCBEHHOH apMatrypsl (CBapHBIX IIONEPEYHBIX CETOK MM OXBaThIBAIOIIUX
NPOJOJIBHYIO apMaTypy XOMYTOB) COTJIACHO YKa3aHHsIM II. 5.61;

06) B mumrTax, MaHeNix, HacTwiax u omopax JIOII mpum ycrmoBum
MIOCTAHOBKM y  KOHIIOB  JIOTIOJHHUTENBHOM  IONEPEYHOW  apMarypsl
(KOpBITOOOpA3HBIX ~ CBapHBIX  CETOK  WJIM  3aMKHYTBIX ~ XOMYTOB),
IpeayCMOTpeHHOM 1. 5.61.

5.8. B oameMeHTax ¢ HampsaraeModl NpOAOJIBHOM  apMmarypow,
HaATATMBaeMOl Ha OETOH M pacrojiaraeModl B KaHajax, pacCTOSHHE OT
MOBEPXHOCTHU 3JIEMEHTa A0 MOBEPXHOCTHU KaHaja JOJDKHO IMPUHHMATHCS HE
MeHee 40 MM M He MEHee IIMPUHBI KaHaja; YKa3aHHOE PAacCTOSIHHUE [0
OOKOBBIX I'paHEH MEMEHTA IOJDKHO OBITh, KPOME TOTO, HE MEHEE TTOJIOBHHBI
BBICOTBI KaHaa.

IIpu pacnonoxeHuu HampsraeMoil apMarypsl B Ma3ax WM CHapyXu
CeYeHUs] DIJIEMEHTa TOJIIMHA 3aIIUTHOrO cjosi OaroHa, 0Opa3zyeMoro
MOCIIEAYIOIUM TOPKPETHPOBAHMEM MM HMHBIM  CIIOCOOOM, JIOJDKHA
npuHUMaThes He MeHee 20 MM.

5.9. [ns BO3MOXHOCTH CBOOOJHOM YyKiIagku B (OpMYy IIETBHBIX
apMaTypHBIX CTEpP)KHEH, CETOK WM KapKacoB, WAYIIMX MO BCEH UIMHE WIN
LIIMPUHE M3JENHs, KOHIBI 3THX CTEpXKHEH NOMKHBI OTCTOSATH OT IpaHu
3JIEMEHTA NPU COOTBETCTBYIOLIEM pa3Mepe usaenus 10 9 m — Ha 10 MM, 10
12 Mm—mna 15 MM, cBbimie 12 M — Ha 20 MM.

5.10. B mombIx »reMeHTax KOJBIEBOTO WM KOpPOOYaToro CedYeHUs!
paccTosiHME OT CTEp)KHEH MpOAOJIBHONM apMarypbl [0 BHYTPEHHEH
MOBEPXHOCTU OETOHA JOJKHO YJOBJIETBOPSTH TPEOOBaHUSM Tl 5.5 1 5.6.

MWHHNMAJIBHBIE PACCTOSHUS



MEXIY CTEPKHAMU APMATYPbI

5.11. PacctosHMS B CBETy MEXKOYy CTEpXHIMH apMatrypbl (Wiu
000JIOYKaMH ~ KaHAJIOB) MO BBICOTE M IIMPHHE CEYEHHS JOJDKHBI
obecrieunBaTh COBMECTHYIO pabOTy apMaTypbl ¢ OETOHOM M Ha3HAdaThCs C
y4eToM yZ00CTBa YKJIaAKH W YIUIOTHEHHMs OCTOHHOW CMecH; Ui TIpen-
BapUTENbHO HANPSHKEHHBIX KOHCTPYKUHMHA IOJDKHBI TaKKe YUUTBHIBATHCS
CTeIeHb MECTHOrO 00XxaTHs OeTOHA M rabapHUThl HATSHKHOTO 000pYAOBaHHS
(oMKparToB, 3aKMMOB M T. I.). B 31eMeHTax, U3roTOBISIEMBIX C TOMOILBIO
BHOPOIITAMITYIOIIMX MalllMH WM IITHIKOBBIX BHOPAaTOPOB, IIOJDKHO OBITH
obecrieueHo CBOOOAHOE MPOXOXKACHHE MEKAY apMaTypHBIMU CTEP>KHSIMHU
9JIEMEHTOB 3THX MAIIMH WM HAaKOHEYHHKOB BHOPATOpPOB, YIIOTHSIOLIMX
OCTOHHYIO CMECh.

5.12. PaccrosiHus a CBETY MEXIY OTAEIbHBIMHU CTEPKHIMH MPOJOJIBHON
HEHamnpsAraeMoi apMarypsl 100 HaNpsATraeMoil apMaTyphbl, HATATHBAEMO Ha
YOOPBI, a TaKkXe MEeXAy NPOJOJIbHBIMH CTEPXKHSIMH COCEIHHX IUIOCKUX
CBapHBIX KapKacoB JOJDKHBI IPUHUMATHCS HE MEHee HanOOJIbIIero 1uaMeTpa
CTEpPKHEH, a TAKKE:

a) €clIM CTEpXHU NpHU OETOHMPOBAHWHU 3aHHUMAIOT IOPU3OHTAIBHOE WU
HaKJIOHHOE MOJIOKEHUE — He MEHee: Ui HIKHeH apMaTypsl — 25 MM, Ui
BepxHel — 30 MM; P pacrioyIoKEeHNH HIDKHEHW apMaTypsl Oosiee 4eM B /1Ba
psAna 1O BBICOTE pACCTOSHHE MEXKIY CTEPXKHAMH B TOPH3OHTAIHHOM
HaIpaBJIeHUH (KpOMEe CTep)KHEeH IBYX HIKHHX DPSJOB) HOJDKHO OBITH HE
MeHee 50 mm;

0) ecnm cTepKHM TpH OCTOHMPOBAaHWH 3aHUMAIOT BEPTHUKAIHLHOE
MoJjoXeHne — He MeHee 50 MM; NpH CHCTEMAaTHYECKOM KOHTPOJIE
(paKIMOHUPOBAHMA 3aIlOJHUTETIEeH OeTOHa 3TO PAcCTOSIHUE MOXKET OBITh
YMEHBIIEHO 110 35 MM, HO 0pU OJTOM JODKHO OBITh HE MeHee
MOy TOPAaKPaTHOTO HAaHOOJIBIIETO pa3Mepa KPYIHOTO 3alOTHUTEIS.

IIpn cTECHEHHBIX YCIOBHSAX [IONYCKACTCS pAacCHoma-raTb CTEPXKHU
apMarypsl onapHo (6e3 3a30pa MeXy HUMH).

B snemeHTax ¢ HampsraeMod apMmarypoil, HaTAruBaeMmoil Ha OeToH (3a
WCKJIIOYEHUEM HENPEPHIBHO AapMHUPOBAHHBIX KOHCTPYKIHI), PAacCTOSIHUE B
CBETy MEXKAY KaHaJlaMH JUIS apMaTypsl JOJDKHO OBITh, KaK HpPaBHIIO, HE
MEHee JraMeTpa KaHajla U BO BCAKOM cilydae He MeHee 50 MM.

Ipumeyanue. PaccTosiHUE B CBETY MEXKAY CTEPKHAMH NEPUOAUYECKOTO MPOoduiist
MIPUHAMAETCS 110 HOMUHATIBHOMY AMaMeTpy Oe3 yueTa BBICTYIOB U pebep.

AHKEPOBKA HEHAIIPSITAEMOM APMATYPbI

5.13. CrepxHU NepuoAMYECKOro MpoduIlsl, a TakkKe IJIaJKUe CTEPIKHH,
MIPUMEHsIEMbIE B CBApHBIX KapKacaxX M CETKaX, BBIOJHSIIOTCS Oe3 KPIOKOB.
PactsHyThIe TJIaKWe CTEpXKHM BSI3aHBIX KAapKacoB M CETOK JIOJDKHBI
3aKaHYMBATHCS KPIOKAMH, JIATIKAMU WIIN TIETIISIMH.

5.14. TIpononbHbBIE CTEPKHU PACTAHYTON M CXAaTOH apMaTyphl JOJIKHBI
OBITH 3aBefECHBI 32 HOPMAJIBHOE K MPOJOIBHOW OCH 3JIEMEHTa CEYeHHE, B
KOTOPOM OHH YYHTBHIBAIOTCS C IOJHBIM pPAcueTHBIM CONPOTHBICHUEM, HA
JUIMHY He MeHee /,,, olpesiessieMylo 1o ¢popmyie

I =o, ?mzm d, (186)

an
b

HO He MeHee [, = A, d,



re 3HAYCHUS @, AAdy, U Ay, @ TaKKe JOIyCKaeMble MHHUMAJbHBIC
BEJIMYUHEI /,, onpenenstores mo Tabm. 37. [Ipu sToM riiagkue apMaTypHBIE
CTEpP)KHHM JIOJDKHBI OKaHUYMBATHCS KPIOKAMH WM HMETh IIPUBAPEHHYIO
NOTepeyHyl0 apMaTypy Mo [uiMHe 3anenku. K BeiauumHe R, JOMyCKaeTcs
BBOAWTH KO3(pPUIIMEHTHI yCIOBHIA pabOTHI OETOHA, KPOME Jj).

J7s 37eMEHTOB M3 MEJKO3epHHCTOro OeToHa rpymmsl b 3HaueHus I,
onpenenseMbie o ¢opmyie (186), momkHbl ObITH yBennYeHbl Ha 10 d s
pactsHyTOTO OeTOHA M Ha 5 d — TSI CKATOTO.

B cnyuae, xorma aHKepyeMmble CTEp)KHH IIOCTaBICHBI C 3alacoM II0
IO CEYEeHUs! TPOTHB TpeOyeMol pacyeToM IO IPOYHOCTH C IOJHBIM
pacyeTHBIM CONPOTHBIICHUEM, BBIYMCICHHYIO 1o (opmyne (186) mmmny
aHKEpOBKU [, JOIyCKaeTcs YMEHbIIaTh, yMHOXas Ha OTHOIICHHE
HEoOXO0MMOI 110 pacyeTy U (pakTHUECKO# IUIoIael CeYeHUs] apMaTyPhI.

Ecnu mo pacueTy BIONb aHKEpyEeMBIX CTEpXKHEH 00pa3zyroTCsl TPEIIMHBI
OT pacTshKEeHHs OETOHA, TO CTEPXKHU JIOJDKHBI OBITh 33JIETIaHbl B CXKATYIO 30HY
OeroHa Ha UIHAHY /,,, onpenensemMyto mo Gopmyie (186).

ITpu HEBO3MOXHOCTH BBITMIOJIHEHUSI YKa3aHHBIX TPEOOBAHUM OJKHBI
OBITb TPUHATBL MEPbl 110 aHKEPOBKE MPOJOJBHBIX CTEpXKHEH ISt
obecrieueHnss WX pabOTBl C TOJHBIM pPAaCUYETHBIM COINPOTHBIEHHEM B
paccMaTpuBaeMOM CEYeHHUH (ITOCTAHOBKA KOCBEHHOW apMaTyphl, IpUBapKa K
KOHLIAM CTEp>KHEH aHKEpYyIOIUX IUIACTHH WIM 3aKJIaJHbIX AeTaleH, oTTHO
aHKepyromux crepkHeit). [Ipu stom Benmuuuna /,, 1omkHa ObITh He MeHee 10
d.

Jns  3akmagHBIX — AeTa’led  JOIDKHBI  YYWTHIBATBCS  CIICIYyIOLIHE
ocobeHHOCTH. J[JIMHY PacTSIHYTHIX aHKEPHBIX CTEP)KHEH 3aKIaHbIX JAeTalei,

O,
3aJICTIaHHBIX B PAacTAHYTOM WM B CXKAaTOM 6CTOHC, npu i>0,75 501058
b

Obe < 0,25 crnenyer onpeaenath no popmyse (186), nons3ysicr 3HaYCHUAMH

b
@y AMan, Aan MO T03. la Tabn. 37. B ocCTalmbHBIX Cloy4asx yKa3aHHBIC
3HAYCHHS CJenyeT NpHHMMaTh mo mo3. 16 Tabm. 37. 3gece oy —
CKMMAIOIIMe HANpsDKEHHS B O€TOHe, IeHCTBYIOIIME MNEepIeHIUKYIIAPHO
AQHKEPHOMY CTEP)KHIO M OIpeAeiseMble Kak Uil YIpyroro marepuaia o
MIPUBEICHHOMY CEUYEHHIO OT IIOCTOSIHHO JICHCTBYIOIIMX HAarpy3oK Ipu
ko3 duLHeHTe HaIeKHOCTH 10 Harpyske y = 1,0.

Ilpn  neiicTBMM Ha  aHKEpHbIE CTEp)KHH  3aKJIagHOM  Jeranu
pacTATUBAIOINX U CABHIAIOUIMX YCHIIMA TpaBas 4dacTh (opmynsl (186)
yMHOXaeTcst Ha KoadduimeHt d, onpenenseMblii 1o popmyJie

- 03 o7 (187)
1 + Qanl / N anl
Ta6muma 37
KoadduumenTs! 115 onpeaeneHus aHKepOBKU
VenoBust paboTht HEHaIpsraeMoii apMaTypsl

HeHarnpsraemoi NIEPUOINYECKOT0 NpoduiIst TJ1aJIKOM

apMaTypbl Aan | Lans MM Aan | Lans MM
O | A O | A
HE MCHEe HE MCHEe

1. 3azenka apMartypsbl:
a) pacTsaHyTO’ B[ 0,70 11 20 250 1,20 11 20 250
pactsiHyTOM GeTOHE
0) cKaTon wm| 0,50 8 12 200 0,80 8 15 200
pacTIHyTOM B CKaTOM




OeroHe
2. CTBIKM  apMaTypsl
BHaXJIECTKY:
a) B pacTsHyTOM O€TOHE 0,90 11 20 250 1,55 11 20 250
0) B c2kaTOM OETOHE 0,65 8 15 200 1,00 8 15 200
rae Ntmla Qanl — COOTBCTCTBCHHO PACTATrUBAIONICC U CABUTArOIICC YCUIIUC B

AQHKEPHOM CTEpIKHE.

[Ipn >TOM [UIMHA aHKEPHBIX CTEp)KHEH NOJKHA OBITh HE MEHbIIE
MHHUMAJIbHBIX 3HaY€HHH [, COTJIACHO TPeOOBaHUSIM HACTOANIETO ITyHKTA.

AHKepa U3 rmagkoil apMaTypsl kiacca A-I ciemyer NpuUMEHATH TOJIBKO
MIPY HAJWMYUM YCWJICHHH Ha WX KOHIAX B BHJAE IUIACTHHOK, BBICA)KEHHBIX
TOJIOBOK U TIONEPEYHBbIX KOpOThIIeH. [ITMHA 3TUX aHKEpOB OIpelenseTcs
pacyeToM Ha BBHIKJbIBaHHWE M cMsiTHE OeToHa. JlomyckaeTcs mpUMeHEeHHe
aHKEpOB M3 YKa3aHHOM CTalM ¢ KPIOKaMH Ha KOHIAX JUIi KOHCTPYKTHUBHBIX
JIeTaleH.

5.15. Jlns oOecriedeHUss aHKEPOBKM BCEX NPOJOJIBHBIX CTEpXKHEH
apMarypsl, 3aBOJMMBIX 3a IpaHb ONOPbI, HAa KpallHWX CBOOOJHBIX ONOpax
M3ru0aeMBbIX HIIEMEHTOB JIOJDKHBI BBITOJIHITHCS CIEAYIOIINE TPeOOBaHNUS:

a) ecnu coOmojaroTcest ycnoBus m. 3.32, JUIMHA 3amycka pacTsHYTBIX
CTepKHEW 32 BHYTPEHHIOIO I'PaHb CBOOOHOM OMOPHI JOJDKHA COCTABISTH HE
MmeHee 5 d;

0) ecmu ycmoBus 1. 3.32 He cOOMOTArOTCs, AIMHA 3aIlycKa CTep KHEH 3a
BHYTPEHHIOIO TPaHb CBOOOHOIT OMOpHI 10JbKHA ObITh He MeHee 10 d.

JliMHa 30HBI aHKEPOBKH [, Ha KpaifHel CBOOOMHOW OmOpe, Ha KOTOPOH
CHIDKAIOTCSI PacueTHBIE CONPOTHBIEHUS apMmarypsl (cMm. m. 2.28% u Talbu.
24%), ompenensercs COTIacHO yKa3aHIsIM 1. 5.14 u mo3. 16 Tabm. 37.

[Tpu HanM4MM KOCBEHHOH apMaTypsl JUIMHA 30HBI aHKEPOBKU CHIDKAETCS
neneHueM koadduimenta @,, Ha BenmumHy | + 124, M yMmeHblIeHHEM
ko durmenra AL, Ha Benuuuny 10 op/Ry.

3nech 4, — 0O0BeMHBIH KO3((UIMEHT apMUPOBAHHUS, OIPEIEIIIEMBIH:

P CBapHBIX

CETKAX eovververerenveannanns o ¢opmyie (49)
(cm.mm. 3.22%);
HPH OTHOArOINX
XOMYTAX .evoveveeeneeanns o opmyiie
SW
H, =7
" 2as
rne Ay, — TUIOmAnb CEYCHUS OTHOAMIIETO XOMYTa, PACIOJIOXKCHHOTO Y

rpaHell sleMeHTa; B JIOOOM Cilydae 3HAueHHUE 4, NPUHHMMAETcs He Oosee
0,06.

Hanpsokenne cxatust GeTOHA Ha ONOpE O, ONpEAeNseTcs ACICHHEM
ONIOPHOI peakluy Ha IUIOIIAAb ONUpPaHHsA 3JIEMEHTa W NPUHHUMAETCs He
6oies 0,5 Ry.

Kocsennoe apMupoBanue pacnpeaensercs Mo AINHE 30Hbl aHKEPOBKH OT
TOpIIa AJIEMEHTa 0 OIKaiIIel K ormope HOpMaTbHOU TPEIIHHE.

JlnuHa 3amycka CTepsKHEH 3a BHYTPEHHIOIO I'paHb OMOpPbl YMEHBIIACTCS
NpoTUB TpeOyeMol HACcTOALIMM IYHKTOM, eciu BennuuHa [, < 10d, n
MIpUHUMAeTCsl paBHOH /,,, HO He MeHee 5d. B sTOM ciydae, a Takxe mpu
NIPUBapKe KOHIOB CTEpPKHEH K HAJNEKHO 33aaHKEPEHHBIM CTAJIbHBIM



3aKJIAAHBIM JIeTallIM CHIXKEHHE PACUETHOTO COMNPOTUBIICHUS MNPOAOJIBHOU
apMaTypsl Ha OIIOPHOM yYacTKE HE IIPOU3BOJUTCS.

MMPOJOJBHOE APMUPOBAHUE 3JIEMEHTOB

5.16. Ilmomians ceyeHWsl IMPOMOJIBHOM apMaTypbl B JKEIe300€TOHHBIX
AJIEMEHTAaX JOJDKHA PUHIMATHCS HE MEHee yKa3aHHOM B Tab. 38.

Tabmuia 38

MuHuMalbHas IIOMIAb CeYCHHS
YcnoBust paboThl apMaTyphl IPOJIOJIBHOM apMaTypbl B
JKEJIe300CTOHHBIX HIIEMEHTAX,
% TIOIIAM CEYCHUsI OETOHA

1. Apmarypa S B u3rubaembIx, a Takxke BO Biedeitdeiio 0,05
PACTSHYTHIX JIIEMEHTaX MPH PACHONIOKEHUH IIPOJOIb-
HOM CHJIBI 3 IIpezieniaMu paboueii BBICOTBI CEUeHHs

2. Apmatypa S, S’ BO BHELEHTPEHHO pPaCTSHYTbHIX 0,06
3JIEMEHTaX IPU PACIOJIOKEHUH HPOJOJIBHOW CHIIBI
Mexay apmarypoit Su S’

3. Apmarypa S, S’ BO BHELEHTPEHHO CXKaTbIX
JJIEMEHTAaX TPH:

ly/i<17 0,05
17<6,/i <35 0,10
35<y/i<83 0,20

ly/i>83 0,25

[lpumeuanne. MuHHMalbHAs IUIOLIAAb CEUYEHUS apMarypbl, NPUBEIEHHas B
HaCTOsIIEH TabJHIe, OTHOCUTCS K ITUIOIIAAN CeUYeHHs1 OETOHA, PaBHOM NMPOU3BEACHUIO
LIMPHUHBI IPIMOYTOJIBHOTO CEYEHHUs IMOO MIMPUHBI peOpa TaBpPOBOTO (IBYTaBPOBOIO)
CeyeHHs Ha pabouyro BBICOTY CEeUYeHHs /p. B anmeMeHTax ¢ mpomoibHOU apMaTypoid,
pACIOJIOKEHHOH PAaBHOMEPHO IO KOHTYPY CEYEHMS, a TaKKe B ILIEHTPaJbHO-
pPAaCTSHYTBIX DJEMEHTaX YKa3aHHas BEIMYMHA MHHUMAJIbHOTO apMHUPOBAHHSA
OTHOCHTCS K MOJIHOW IUIOIIA/H CEYEHUsI OSTOHa.

B snemenTax ¢ mpoJoJibHOM apMaTypol, pacloyioKEHHON paBHOMEPHO
0 KOHTYpPY CEUYeHHA, a TaKkKe B IEHTPAIbHO-PACTSIHYTHIX SJIEMEHTax
MHHUMaJIbHAsl TUIOLIaJh CEYEHUs] BCEW IPONOJIBHOW apMaTypbl JOJDKHA
MIPUHUMATHCS BABOE OOJIBIIIE BEJMYHH, YKa3aHHBIX B Ta0. 38.

MuHIMaIBHBIA MPOIEHT COAep KaHUs apMaTyphl S 1 .S’ BO BHELIEHTPEHHO
CKaTBIX dJIEMEHTaX, Hecylas CIOCOOHOCTh KOTOPBIX TP PacueTHOM
SKCIIEHTPUCUTETE HCIOJb3yeTcss MeHee deM Ha 50 %, He3aBHCHUMO OT
THOKOCTH 3JIEMEHTOB MPUHUMAaETCs paBHEIM 0,05.

TpeGoBanmss T1abm. 38 HE pacmpoCTpPaHAIOTCS Ha apMHPOBAHUE,
ompenesieMOoe pacyeToM »3JIeMEeHTa IS CTaAuid TPaHCIOPTUPOBAHHUI U
BO3BEJCHHUS; B O3TOM Cllydyae IUIOMIAJb CEYECHHUsI apMaTypbl OIpenelseTcs
TOJBKO pacyeToM II0 NPOYHOCTH. EciM pacueToM yCTaHOBIEHO, YTO
HeCymas CIIOCOOHOCTh DJIIEMEHTa HCUEPIIBIBACTCS OJHOBPEMEHHO C
oOpa3oBaHHEM TpemMH B OETOHE pacTAHYTOH 30HBI, TO JOJDKHBI
YUUTHIBAaThCA TpeOoBanust 1. 1.19 11 cinaboapMUpOBaHHBIX JIEMEHTOB.

TpeOoBaHUsI HACTOAIIErO IyHKTAa HE YYUTHIBAIOTCS MPU HA3HAYCHUHU
IUIOMIAN CEYCHHUS apMaTyphl, YCTAHABIMBAEMOW IO KOHTYpPY IUIUT WIIH
MaHeseH U3 pacyera Ha U3ru0 B IJIOCKOCTH IUTATHI (TTaHEH).

5.17. Iluamerp, MM, MPOIOJIBHBIX CTEPKHEW CXKATBIX JJIEMEHTOB HE
JOJDKEH TIPEBBIMIATE AJ1sl OeTOHA!



TSDHKEJIOT0 U MEJIKO3EPHUCTOI'O Ki1acca

Hiwke B25
JIETKOT'O U MOPU30BAHHOTO KJIACCOB:
B12,5 M HHIKE .ovveeevieeeeiieeeiieeeeeeees 16
Bl5—B25. e, 25
B30 M BBIIIIC .......oooevviieeiiieceiieeeeeeeee 40
SIYEUCTOTO KJIACCOB:
Bl10 M HIKE ..o, 16
B12,5—BI15 oo, 20

B m3rubaeMbIx 3jieMeHTax U3 JISTKOro OeToHa ¢ apMaTypoi kiacca A-IV
¥ HWKE ITUAMETP, MM, TPOJOJIBHBIX CTEP)KHEH HE IOJKCH MPEBBIMNIATE YIS
0eTOHa KIIaCCOB:

BI12,5 M HIKE.....oooooenveeeeeeen 16
B15—B25. .
B30 M BBIOA ..o

Jns  apmatypbl Oosee BBICOKMX KJIAcCOB MpPEAETbHBIE THAMETPHI
CTep>KHEHN JIOJKHBI OBITh COTJIACOBAHBI B YCTAHOBICHHOM IOPSIZIKE.

B wnsrubaembIx 3jeMeHTax M3 siyercToro OeroHa kiacce B10 m Hipke
JMaMeTp IIPOIOILHON apMaTyphl TOJDKEH OBITh HU Ooiiee 16 MM.

JlmameTp NpORONBHBIX CTEPKHEH BHELEHTPEHHO CXKaThIX AIIEMEHTOB
MOHOJIUTHBIX KOHCTPYKLHUH TOJKEeH OBITh HE MeHee 12 MM.

5.18. B TuHEMHBIX BHELIEHTPEHHO CXKATBIX 3JEMEHTAaX PACCTOSHUS MEXIY
OCAMH CTEp)KHEH TpOAONBHON apMaTypsl [JOJDKHBI TNPHHUMATHCA B
HaIpaBJICHUH, EPICHINKYIIPHOM IUIOCKOCTH M3rubda, He 60omee 400 MM, a B
HaIpaBJIeHNH INIOCKOCTH n3rubda — He 6osee 500 M.

5.19. Bo BHENEHTPEHHO CXATbIX JJIEMEHTaX, HECylas CIOCOOHOCTh
KOTOPBIX NPH 33JaHHOM JKCIEHTPUCHTETE MPOAOJILHOM CHIIBI UCIOIB3YETCs
MeHee yeM Ha 50 %, a TakKe B 3JIEMEHTaX ¢ THOKOCTEIO [y/i < 17 (Hampumep,
MOJKOJIOHHMKAX), TAE€ IO pacyeTy ckaTtas apMaTypa HeE TpeOyercs, a
KOJIMUECTBO pacTsHyTOM apMmarypsl He mpebimaeT 0,3 %, momyckaercs He
yCTaHaBJIMBaTh MPOJOJBHYIO W IIONEPEYHYI apMaTypy, Tpedyemyro
corijacHo ykazaHusMm mm. 5.18, 5.22 u 5.23, mo rpaHsM, napajuiedbHbIM
tockoctu u3ruda. Ilpu sTom apmMupoBaHne 10 TpaHAM, EPHEHIUKYIIPHBIM
IVIOCKOCTU M3ru0a, NPOU3BOAWTCSA CBAPHBIMH KapKacaMH M CETKaMH C
3alIMTHBIM cjoeM OeTOHa TOJIIMHOW He MeHee 50 MM M He MeHee JBYX
JaMETPOB MPOIOIBEHON apMaTypBbI.

5.20. B Oankax mmpuHO# cBBIIe 150 MM YHCIIO MPOJOIBHBIX pabodnx
CTep)KHEl, 3aBOJIMMBIX 3a I'paHb OIOPHI, IOJDKHO OBITh HE MeHee JByX. B
pebpax cOOpHBIX MaHesel, HACTHIIOB, YaCTOPEOPUCTHIX MEPEKPHITHH U T. 1.
mmpuHOH 150 MM B MeHee IOIycKaeTcs MOBEACHHE OO OIOPHI OIHOTO
IPOAOJIBHOIO Pad0YEro CTEPIKHSL.

B rumnrax paccTosiHHSI MKy CTEP)KHSIMH, 3aBOJJMMBIMU 32 I'PaHb OIIOPHI,
HE JOJDKHBI npeBbimars 400 MM, MpUYeM IUIONaab CEUCHUS 3TUX CTEpP)KHEH
Ha | M MIUPUHBI IUTATHL JOJDKHA COCTABIATE HE MeHee 1/3 miomany ceueHus
CTep)KHE B TMpoJieTe, OMNpPEACJICHHONH pacueToM IO HauOOoJbIIEMy
U3rHOAroIIeMy MOMCHTY.

B mpenpapurensHO HANpsDKEHHBIX MHOTOIYCTOTHBIX (€ KPYTJIBIMH
ITyCTOTaMH) TUTUTAX, H3TOTOBJSIEMBIX U3 TKENIoro OeToHe, BeicoToit 300 MM
U MEHEE PacCTOSIHUE MEX]y HalpsAraeMod apMaTypoi, 3aBOIMMOIl 3a rpaHb
OTOpHBI, JOMycKaeTcsi yBenuuuBaTth 10 600 MM, ecnu g CeueHuid,
HOPM&JIBHBIX K  MPOJNOJBHOM OCH  IUIMTHl, BEIWYMHA  MOMEHTa
TpemmHoo0pazoBanus M,,., onpenensemoro o ¢opmyre (125), cocraBuser



He MeHee 80 % BenMYMHBI MOMEHTA OT BHEIIHEH Harpy3kH, IpUHUMaeMoH ¢
K03 }HUIHEHTOM HalEKHOCTH 1O Harpyske %= 1,0.

ITpu apMupoBaHMM HEPa3pE3HBIX IUIUT CBAPHBIMH PYJIOHHBIMU CETKaMHU
JOMyCKaeTcsl BOJHM3M TMPOMEKYTOUYHBIX OIOpP BCE HIKHHE CTEPXKHU
MIEPEBOANUTD B BEPXHIOIO 30HY.

PaccTostHuS MeXIy OCSIMH pabOYrX CTEpXKHEU B CpEeOHEN YeCTH Mposera
IUIUTBL ¥ HaJX Omopod (BBepXy) HOKHBI ObITh He Oosee 200 MM mpu
ToJIMHE WIHTHL 10 150 MM u He Oonee 1,5 4 npwW TOJNIIMHE TUTUTHI CBBIIIE
150 MM, rae & — TOJIIMHA IUIHTEL

5.21. B nsrubaembIx 35IeMEHTax MpH BbIcOTe cedeHus cBbie 700 MM y
OOKOBBIX I'paHei JOJDKHBI CTABUTCSI KOHCTPYKTHUBHBIE NPOAOJIBHBIE CTEPKHU
C pPacCTOSIHHSMH MEXIy HUMH To BbIcoTe He Ooiee 400 MM W IUIomanbio
ceuenusi He MeHee 0,1 % ruiomanu ceyeHus OETOHA, UMEIOLIETO pa3Mep,
PaBHBIN MO BBICOTE 3JIEMEHTA PACCTOSHUIO MEXIY STHUMH CTEPXKHIMH, IO
[IMpHUHE — TI0JIOBHHE MIMPHUHBI pedpe areMeHTa, Ho He Oonee 200 Mm.

IHOITEPEYHOE APMUPOBAHMUME 3JIEMEHTOB

5.22. Y Bcex NOBEpPXHOCTEH KEIe300€TOHHBIX 3JICMEHTOB, BOIHM3U
KOTOPBIX CTAaBHUTCS TPOAONBHAS apMarypa, IODKHA MpeayCMaTpUBATHCS
TaKKe TIIOTepedHas apMmaTypa, OXBAaTBIBAIONIAs KpailHHE MPOAOJIbHBIC
cTepkHU. [IpM 3TOM pPACCTOSHUS MEXKAY TIOINCPEUYHBIMUA CTCPKHAMHU Y
KaXKI0H MOBEPXHOCTH JIEMEHTA JOJDKHBI OBITH He Oomee 600 MM 1 He Ooree
YIBOSHHOH MIMPUHBI TPAHU DJICMEHTA.

Bo BHELEHTPEHHO CXaTbIX JJIEMEHTaX C LEHTPaJIbHO-PACIIONIOXKECHHON
HAMpATaeMOW MPOJOJIBHON apMaTypod (HampuMmep, B CBasx) IOCTAaHOBKA
MOTIEPEYHON apMaTypbl HE TpeOyeTCs, SCIU CONPOTHUBICHUE [CHCTBUIO
MIOTIEPEYHBIX CHII 00ECTIEYMBACTCS OJHAM OCTOHOM.

[MTonepeunyto apMarypy AOIyCKaeTCst HE CTaBUTh Y TpaHeil TOHKUX pedep
U3rnbaemMpIxX 3JeMeHTOB (IupuHOi 150 MM M MeHee), MO IHPHHE KOTOPBIX
pacrmosaraeTcs JIMIIb OJIUH MPOOIBHEIN CTEPKCHD WIIM CBApPHOU KapKac.

Bo BHELEHTPEHHO CXKaThIX JHMHEWHBIX AJIEMEHTaX, & TaKXE B CXKATOU
30HE M3rHOAaEeMbIX JJIEMEHTOB NPU HAIMYHUU YYUTHIBAEMOW B pacueTe CyKaTou
MPOJIOJIEHOM apMaTypPhl XOMYTHI JIOJKHBI CTABUTHCSI HA PACCTOSHHH:

B KOHCTPYKIUSX W3 TSHKEIOr0, MEJIKO3CPHUCTOTO, JIETKOTO |
TTOPU30BAaHHOTO OETOHOB:

pu Ry, < 400 MIla — ne 6onee 500 mm u He Oornee:
TIpH BSA3aHBIX Kapkacax — 15d, cBapHbIX — 20d;
npH Ry, > 450 MIla — He 6onee 400 mm u ie Gonee:
npH Bsi3ailid kapkacax — 12d, cBapHbsix — 15d;

B KOHCTPYKLHMSX U3 SUYEHCTOr0 OETOHa IIPU CBapHBIX Kapkacax — He
6osee 500 mm u He Oonee 40d (rne d — HaUMEHBIIWH AMAMETP CHKATHIX
TIPOJIOTILHBIX CTEP)KHEH, MM).

[Ipu >TOM KOHCTPYKUHMS HONEPEYHOI apMaTyphl JIOJDKHa OOecrieunBaTh
3aKpeIICHHe CXKAaThIX CTEePXKHEH OT MX OOKOBOTO BBIIYYMBAHHSA B JTIOOOM
HarpaBJIeHHUH.

PaccrostHUST MeXIy XOMyTaMH BHELEHTPEHHO CXKaTbIX JJIEMEHTOB B
MecTax CTBHIKOBaHHWS pabodeil apMaTypbl BHAaxXJIECTKy 0€3 CBEPKH JOJDKHEI
cocTaBiATh He Oonee 10d.

Ecnu HackImeHue 3jaeMenTa TpeOyeMoi 1o pacueTy CKaToi Mpo0iIbHOM
apmatypoir S’ cocraBmser cBbime 1,5 %, a Takke €cIM BCE CEUCHUE
3JIEMEHTa C)XaTo M olIiee HachleHne apmarypoit S u S’ cpime 3 %, pac-
CTOSIHHE MEX]Yy XOMyTaMH J0JDKHO ObITh He Oonee 10d u He 6osnee 300 Mm.



Ilpu npoBepke coOmopeHHss TpeOOBaHWH  HACTOSILNETO  ITyHKTa
TIPOJIOJIbHBIE CKaTble CTEPXKHH, HE YYMTHIBAEMBIE pPAcyeTOM, HE JIOJDKHBI
MIPUHUMATHCS BO BHUMAaHHE, €CIHM JUAMETP 3THX CTEpXKHEH He NMpeBbIIIacT
12 MM ¥ ITOJIOBUHBI TOJIIMHBI 3aIUTHOTO CJIOS OETOHA.

5.23. KoHCTpyKuusi BsI3aHBIX XOMYTOB BO BHELEHTPEHHO CXKaThIX
JJIEMEHTaxX MOJDKHA OBITh TaKOH, YTOOBI MPOJOIBHBIC CTEPKHHU (TI0 KpaitHen
Mepe Yepe3 OAMH) paclojaraluch B MecTax Iiepernda XOMyTOB, a 3TH
neperuObl — Ha paccTosiHuK He Oonee 400 MM IO MHMPHHE TPaHU DIIEMEHTA.
[Ipn mmpune rpanu He Gosnee 400 MM W 4HCIe TMPOJOIBHBIX CTEPXKHEH Y
9TOH TpaHu Heboee YEeTHIPEX MOMyCKAeTCs 0XBAaT BCEX MPOJOIBHBIX CTEPXK-
HEH OJJHUM XOMYTOM.

[lpn apMupOBaHMM BHEUEHTPEHHO CXKATBIX OJIEMEHTOB IUIOCKHMMH
CBapHBIMHM KapKacaMH JBa KpaWHHMX Kapkaca (pacrojioXeHHBIE Y
TIPOTHUBOIIONIOKHBIX TPAaHEH) MOIDKHBI OBITH COSAWHEHBI OPYT C APYTOM UL
00pa3zoBaHus MPOCTPAHCTBEHHOTO Kapkaca. [yt 3Toro y rpaHeit sjieMeHTa,
HOPMaJIBHBIX K IUIOCKOCTH KapKacoB, JOJDKHBI CTaBUTHCS IIONEPEYHBIC
CTEp>KHH, NpUBapHBacMble KOHTAKTHOW CBapKOW K YIJIOBBIM HPOJOJIBHBIM
CTEP>KHSIM KapKacoB, WJIH IIMHJIBKH, CBI3BIBAIOININE 3TH CTEP)KHH, Ha TEX JKe
PACCTOSIHUSAX, YTO U MOMEPEUHBIC CTEP)KHH INIOCKUX KapKacoB.

Ecnu kpaiiHue miockue Kapkachl UMEIOT MPOMEXYTOUYHBIE MPOOJIBbHBIE
CTEp2KHHU, TO OHU HE PeXe 4eM 4depe3 OAMH U He pexe yeM uepe3 400 MM no
LIMPHUHE TPaHU 3JIEMEHTA JIOJDKHBI CBA3BIBATHCS IIMMIIBKAMH C ITPOIOIBHBIMA
CTEP)KHSIMH, PACIOJIOXKEHHBIMH y IPOTUBONONOXKHOM rpanu. IInunbkn
JIOIYCKaeTCsl He CTaBUTh NPH LIMPHHE JTAHHOW I'paHu 3j1eMenTa He 6onee 500
MM H YHCIIe ITPOIOJIBHBIX CTEP)KHEH y 3TOH rpaHu He 0oJiee YeThIpeX.

5.24. Bo BHELEHTPEHHO CKAaTbIX 3JEMEHTaX C yYUTHIBAEMBIM B pacdere
KOCBEHHBIM apMHPOBaHHEM B BHJI€ CBapHBIX CETOK (M3 apMaTypbl KJIacCOB
A-I, A-Il u A-III gmametpom He Oomee 14 MM u kimacca Bp-I) wim B BUze
HEHAINpsTaeMOW CIHPATBFHONW ITMOO KOJBIIEBOH apMaTyphl IOJDKHBI OBITH
HPUHSTHL

pa3Mephl SYeeK CeTKHM — He MeHee 45 MM. HO He Oonee 1/4 MeHbIel
CTOPOHBI CeUeHMs AIeMeHTa U He 6oiee 100 mvm;

IUaMeTp HABUBKU CIHpalieil win quaMeTp Koner — He MeHee 200 mMM;

mar ceTok — He MeHee 60 MM, HO He Oosiee 1/3 MeHbIeH CTOPOHBI
ceueHHs deMeHTa u He 6onee 150 mm;

I1ar HaBMBKH CIMpajied Wi mar kKojen — He MeHee 40 MM, HO He Oosree
1/5 nnametpa ceuenus >nementa u He Oonee 100 M.

Cerkn u coupanu (KOJbIla) JOJDKHBI OXBAaThIBaTh BCIO pPabodyio
NPOJOJIBHYIO apMartypy.

[Ipn ycusneHuMM KOHIEBBIX YYacCTKOB BHEIEHTPEHHO CXKATBIX AJIEMEHTOB
CBapHbIE CETKH KOCBEHHOTO apMHPOBAHMS [OJDKHBI YCTAHABIHBATHCS Y
TOpLIa B KOJIMYECTBE HE MEHEE YETHIPEX CETOK Ha JUIMHE (CUuTas OT Topla
aneMeHTa) He MeHee 20d ecnaM MpoOAONIbHAS apMmarypa BBIIOJNHSETCS U3
TIIAJKUX CTepxHeW, u He MeHee 10d — W3 CTepKHEH NepHOIMYECKOrO
PO IS

5.25. Jluamerp XOMYTOB B BSI3aHBIX KapKacax BHELEHTPEHHO CXKAaThIX
JIMHEHHBIX JIEMEHTOB JIOJDKEH NpUHUMaThest He Menee 0,254 u He meHee 5
MM, ¢ d — HauOOJBIIUI TUaMeTp MPOIONBHBIX CTEPIKHEH.

JlnameTp XOMyTOB B BA3aHBIX KapKacax M3rH0aeMbIX 3JIEMEHTOB JOJIKEH
NPUHUMATECS, MM, HE MEHEe:

HPH BBICOTE CEYCHHUS DJIEMEHTA, PaBHOW
i MEHEE 800 MM ....ccveieiiiiiiiieceieeecee, 5
TO K€, CBBIIIE 800 MM ......ccveiiiiiiiiiieeeiieea, 8



COOTHOILIEHNE UAaMETPOB TMONEPEYHBIX M IPOJOJBbHBIX CTEPXKHEH B
CBapHBIX KapKacax M CBapHBIX CETHBIX YCTaHABJIMBAJICS W3 yCIOBHS CBapK{
10 COOTBETCTBYIOIIMM HOPMATHBHBIM JTOKYMEHTAM.

5.26. B 0ano4HBIX KOHCTPYKIHMSAX BBICOTOHM CBBIMIE 150 MM, a Takxke B
MHOTOITYCTOTHBIX ~ IUIMTaX (WM aHAJIOTMYHBIX  YacTOPeOPHCTHIX
KOHCTPYKIMAX) BbICOTOW cBbime 300 MM JODKHA yCTaHABIUBATHCA
HoTepeyYHas apMaTypa.

B crulomHBIX TIMTaX HE3aBUCHMO OT BBICOTHI, B MHOTOIYCTOTHBIX
IUINTax, (WM aHAIOTHYHBIX YaCTOPEOPHCTHIX KOHCTPYKIHSAX) BBICOTOH
vuHee 300 MM u B OallOUYHBIX KOHCTPYKLHSAX BBICOTON MeHee 150 MM
JIOITyCKaeTCsl TIONEPeuHyI0 apMaTypy HE yCTaHaBIMBATh. [Ipyu 3TOM HOIKHEI
OBITH OOecIICUeHBI TPEOOBAHMS pacyeTa COrNIaCHO yYKa3aHusM 1. 3.32.

5.27. Tlonepeunass apmarypa B OalOYHBIX M IUTUTHBIX KOHCTPYKIIUSX,
yKa3aHHBIX B 1. 5.26, yCTaHABIMBAETCS:

Ha TIPHOTNOPHBIX y4YacTKaX, PaBHBIX IPH PaBHOMEPHO paclipeieieHHOMH
Harpy3ke 1/4 mporera, a Ipu COCPEAOTOUCHHBIX Harpy3kax — pacCTOSHHIO
OT ONOPBI 0 OMXKalIIero rpysa, Ho He MeHee 1/4 npoJera, ¢ marom:

TIpU BBICOTE CEYCHUA DJICMEHTA h,

paBHOU win MeHee 450 MM .................. He Gouee h/2
u He 6onee 150 mm
TO K€, CBBIIIE 450 MM .....ccvvveveeneennne. He Gonee h/3

u He 6omee 500 MM

Ha OCTaJIbHOW YacTH MpOJIeTa MPH BBICOTE CEYEHHMs DJIEMEHTA /i CBBILIC
300 MM ycTaHaBIMBAeTCS TOIEpPEYHas apMaTrypa c marom He Oonee 3/4 h u
He Oostee 500 MMm.

5.28. Ilomepeunass apmarypa, HpPEIyCMOTpPEHHas MJsi BOCIPHUSTHUS
MIONEPEYHBIX CHJI, JOJDKHA MMETh HAJSKHYI0 aHKEPOBKY IO KOHIIAM ITyTeM
OpUBapKd WM OXBaTa MOPOJOJIBHOW apMaTypbl, OOECIEUMBAIOIILYIO
PaBHOMPOYHOCTH COCTMHEHUIH H XOMYTOB.

5.29. Ilomepeuynas apmaTypa B IUIHTaX B 30HE IPOJABIMBAHUSI
yCTaHaBJIMBaeTcsi ¢ marom He Oonee 1/3 & u He Gonee 200 MM, TIpH 3TOM
LIMPUHA 30HBI MOCTAHOBKY IMOMEPEYHON apMaTyphl TOJKHA OBITh HE MEHEe
1,5 h (rme h — TonmuHa ITATHI).

AHKepoBKa yKa3aHHOH apMaTypbl HOJDKHA YAOBIETBOPATH TPeOOBaHUAM
m. 5.28.

5.30. TIlomepedynoe apMHupOBaHHWE KOPOTKHX KOHCOJEW  KOJOHH
BBIIIOJIHSIETE» TOPM3OHTAIBHBIMH WM HAKIOHHBIMH TOx yriaom 45°
xomytamu. Illar xomyToB noinkeH ObITh He Oojee A/4 m He Oonee 150 MM
(tme 4 — BBICOTa KOHCOJIH).

5.31. B oanemenrax, pa0oTarolmmx Ha HM3rMO C Kpy4eHHEM, Bs3aHble
XOMYTBI JIOJKHBI OBITh 3aMKHYTBIMH C Ha/IC)KHOI aHKePOBKOM IO KOHIIaM, a
NPU CBapHBIX KapKacax Bce MOIEPEYHble CTepXKHH OOOMX HAlpaBJICHUIH
JOJDKHBI OBITH NPHBApEHBl K YITIOBBIM IIPOJNOJBHBIM CTEPXKHAM, 00pasys
3aMKHYTBIH KOHTYp. Ilpu 3TOM moipkHa OBITH oOeclieyeHa paBHOIPOYHOCTD
COCTMHEHUH U XOMYTOB.

CBAPHBIE COEJJMHEHMSI APMATYPBI
N 3AKJIAJHBIX JIETAJIEH

5.32*. Apmarypa U3 ropsiu€KaTaHOM CTalIM INIaJKOTO U MEePUOJIUYECKOTO
npoduIIst, TepMUYecKH yrnpouHeHHoW cramu kiaccoB AT-IIIC u AT-IVC n
OOBIKHOBEHHOM apMaTypHOH IIPOBOJIOKH, a TaKkKe 3aKIaJHble [eTanu



JOJDKHBI, KaK TPaBUIO, WU3TOTOBIITHCS C NMPUMEHEHHEM Uil COCTMHEHHS
CTep>KHEeH MeXIy coOOi M C IUIOCKMMH JIEMEHTaMHU INPOKaTa KOHTaKTHOU
CBapKl — TOYEYHOM M CTBHIKOBOM. JlomyckaeTcss MPUMEHEHHE JTyTOBOM
CBapKl — AaBTOMAaTMYECKOM M II0JyaBTOMAaTUYECKOM, a TaKXe pPy4HOU
COTJIACHO YKa3zaHWsM II. 5.36%*.

CTBIKOBBIE COEAMHEHUS YINPOYHEHHOW BBITSDKKOW apMarypsl Kilacca A-
IIIB moy>KHBI CBapUBATHCS A0 €€ YIIPOUHEHHUS.

CBapHble COEAMHEHUs] CTEPKHEBOW ropsdeKaTaHOH apMmaTypbl KI1accoB
A-IV (u3 cramu wmapku 20XIT2L0), A-V u A-VII, tepmomexaHudyecku
ynpouseHHoil apmatypsl kiaccoB Ao-IIN, Ar-IVC, AT-IVK (u3 cramm
Mapok 10I'C2 u 08T2C), At-V (u3 cramu mapku 20I'C) u A1-VCK crnemyer
MPUMEHSTH TOJIBKO TUMOB, ycTaHoBIeHHBIX [[OCT 14098-85.

CBapHbI€ COEJUHEHUS CTEPKHEBOM ropsiuekaTaHoi apMaTypsl kinacca A-
IV {u3 cramm mapkn 80C) n TepMoMexaHMYECKH YHPOYHEHHOH apMaryphl
kmaccoB AT-1V, AT-IVK (u3 cramu mapku 25C2P), AT-V (kpome u3 cranu
mapku 20I'C), At-VK, AtTVI, AT-VIK u AT-VII, BBICOKONPOUYHOI
apMaTypHOH MPOBOJIIOKU M apMaTypHBIX KAHATOB HE JIOMYCKAOTCS.

5.33%. Tumsl cBapHBIX COCAWHEHWH W CIIOCOOBI CBapKH apMaTtypbl U
3aKJIaJHbIX JeTajed clelyeT HazHayaTb C y4eTOM YCJIOBHH SKCILTyaTaluu
KOHCTPYKILIUH, CBAPUBAEMOCTH CTaJIN, TEXHUKO-YKOHOMHYECKUX MOKa3aTesen
COCJIMHEHUWH M  TEXHOJOTMYECKHUX  BO3MOXKHOCTEH  MPEATIPHUATHA-
nsrotoButens B coorBerctBuu ¢ 'OCT 14098-85.

BeinonHsieMble KOHTAKTHO-TOYEYHOM CBAPKOM WM AYIOBOM CBAapKOH
NpUXBaTKaMH  KPECTOOOpa3Hble  COEAWHEHHUS,  KOTOpbIE  JIOJDKHBI
obecrieunBaTh BOCHPHUATHE apMaTypoil CETOK M KapKacoB HalpsDKeHUH He
MEHEE €€ PpACUCTHBIX CONPOTHUBIECHHH (COCOWHEHHS ,C HOPMHUpPYEeMOH
MIPOYHOCTHIO"), HEOOXOUMO YKa3bIBaTh B PabOUYMX UYEpTEKax apMaTypPHBIX
u3aenuil.

CBapHBIe KpecToOOpa3Hble COSIMHEHNSI C HEHOPMHUPYEMOH MPOYHOCTHIO
MIPUMEHSIOTCS Al OOecriedeHHs B3aMMHOTO PACIONIOKEHHS CTEpKHEH
apMaTypHbBIX U3/ENUI B MPOIECCe UX TPAHCIOPTUPOBAHUS, OCTOHUPOBAHUS
Y M3TOTOBJICHHUS KOHCTPYKILIUH.

5.34. B 3aBOACKHX YCJIOBHSX NPH M3TOTOBJIEHHH CBApHBIX apMaTYPHBIX
CETOK, KapKacoB M COEIUHEHHH MO [UIMHE OTIEIbHBIX CTEp)KHEH Clieayer
HNPUMEHSTH TPEUMYILECTBEHHO KOHTAKTHYIO TOYEYHYIO M CTHIKOBYIO CBAapKy,
a TIpY M3TOTOBJICHWH 3aKJIQJHBIX JeTalell — aBTOMaTHYECKYIO CBAapKy ITOJ
¢mocoM JUIs  TaBPOBBIX M KOHTAKTHYIO penbeHYI0 CBapKy Uit
HaXJIECTOUHBIX COCIMHEHHH.

5.35. Ilpn MOHTa)ke apMaTypHBIX M3/EJNI U COOPHBIX JKEIe300€TOHHBIX
KOHCTPYKIIHH B MIEPBYIO ouepenb JIOIKHBI MIPUMEHATHCS
MIOJTyaBTOMAaTHYECKHE CIIOCOOBI CBapKu, OOECIICUMBAIOIIME BO3MOXHOCTD
KOHTPOJISI KauecTBa COCTUHEHUI.

5.36*%. llpu oTCyTCTBHHM HEOOXOAMMOTO CBapOYHOTO OOOPYZOBaHUSI
JOIYCKaeTCsl  BBIMOJHUTh B  3aBOJCKMX M  MOHTaXHBIX  YCIOBHSX
KpPeCcTOOOpa3Hble, CTHIKOBBIE, HAXJECTOYHbIE W TaBPOBBIE COCAMHEHUS
apMaTypsl U 3aKJIaHbIX AeTaneil, npumensai npuseaeHHsle B 'OCT 14098—
85 W B HOPMATHBHBIX [IOKYMEHTaX Ha CBapHYIO apMaTypy W 3aKjaJHble
JIeTaJIM CIOCOOBI IyrOBOiA, B TOM YHCIIe U PY4HOH, cBapku. He momyckaercs
HNPUMEHSTH IyTOBYIO CBapKy NMPUXBAaTKaMU B KPECTOOOPA3HBIX COEJANHEHUIX
cTepkHel paboueii apmarypsl kiacca A-III mapku 35T°C.

[Ipumensas pydHyI0O [OyroBYIO CBAapKy TIPH BBIIOJIHEHHH CBapHbIX
COEIMHEHUH, pPacCUMThIBAEMBIX IO IPOYHOCTH, B CETKaX M Kapkacax,
CJIe/lyeT YCTaHaBJIMBATh JOMOJHUTEIbHBIE KOHCTPYKTHBHBIC OJJIEMEHTHI B
MeCTax COCIMYEHHZ CTEp)KHEH ITPONOJIBHOM M MOINEpedHON apMarypsl
(TIpoKIIaAKY, KOCBIHKH, KPIOYKH H T. 11.).



CTBIKA HEHAITPSITAEMOWM APMATYPBI
BHAXJIECTKY (BE3 CBAPKN)

5.37. Crpiku HeHampsraeMod pabodell apMmarTypbl  BHaxJIECTKY
NPUMEHSIOTCS TP CTHIKOBAHUM CBAapHBIX M BSI3aHBIX KapKacoB M CETOK, MPHU
9TOM JuaMeTp pabodel apMaTypbl JOIKeH ObITh He Ooiee 36 MM.

CThIKN cTepKHEH pabodell apMaTypbl BHAXJECTKYy HE PEKOMEHIYETCs
pacrionarate B pacTsSHyTOH 30HE M3TMOaeMbIX M BHELIEHTPEHHO PacTSHYTHIX
9JIEMEHTOB B MECTaX IIOJHOT'O HMCIOJb30BaHUSI apMarypbl. Takue CTBIKH He
JOIYCKAlOTCs B JIMHEHHBIX OJJIEMEHTAaX, CEYEHHE KOTOPBIX IIOJHOCTHIO
pacTsHyTO (HampuMmep, B 3aTsDKKax apok), a TaKXKe BO BCEX CIydasx
PUMEHEHHUs CTeP)KHEBOM apMaTypsl Kitacca A-IV u Beime.

5.38. Crpiku pacTaHyTOW WM C)XaToH paboduell apMmarypsl, a Tarke
CBapHBIX CETOK M KapKacoB B pabO4YeM HAIpPaBICHWHU JOIDKHBI UMETh JUTHHY
nepenycka (HaxJeCTKH) / He MeHee BeNWYUHBI [, OIpeaessseMol IO
dbopmyne (186) u tabdm. 37.

5.39. CTIKH CBapHBIX CETOK M KapKaCOB, a TAK)KE PACTIHYTHIX CTEPIKHEH
BSI3aHBIX KapKacoOB M CETOK BHAXJIECTKY 0€3 CBApKH JOJKHBI, KaK MpPaBHIIO,
pacronararbcst Bpa3oexky. [Ipu aToM miommanp cedyeHns: paboumx cTepKHei,
CTBIKYEMBIX B OJJHOM MECTE€ WM Ha PacCTOSHUU MEHee JUIMHBI Iepemnycka /,
JOJDKHA COCTaBIATH He Oonee 50 % oOmielt turomann ce4eHus: pacTIHyTOH
apMaTypbl — MU CTEPXKHAX MEePUOANYECcKOro npoduist u He 6onee 25 % —
TIPY TJIQIKAX CTEPIKHSIX.

CTBIKOBaHHE OTHENBHBIX CTEp)KHEH, CBapHBIX CETOK M KapkacoB 0e3
pa30exXKH HOMyCKaeTcsl MPH KOHCTPYKTHBHOM apMHPOBaHWH (0e3 pacdera), a
TaKKe Ha TeX yJacTKax, IJIe apMaTypa UcIoib3yeTcs He Oonee yeM Ha 50 %.

5.40. CTplku cBapHBIX CETOK B HalpaBICHHH pabodeil apMmarypsl U3
TIIAZAKOW TOpSYeKaTaHOW CTamM kiacca A-I JOIDKHBI BBIIOJTHATHECS TaKUM
00pa3oM, 4TOOBI B KaXIOH M3 CTBIKYEMBIX B pacTSHYTOH 30HE CETOK Ha
JUIMHE HaXJIECTKH PAacIoyiarajioch HE MEHee JBYX IONEPEYHBIX CTEpIKHEH,
TIPUBApEHHBIX KO BCEM NPOJOJIBHBIM CTEP)KHSIM ceTOK (uepT. 24). Takue ke
THIBI CTHIKOB TPHMEHSIOTCS M ISl CTHIKOBAaHHMS BHAXJIECTKY CBapHBIX
KapKacoB ¢ OJHOCTOPOHHUM DAacCIIOJIOKEHHEM pabOUYMX CTEPXKHEH U3 Bcex
BUJIOB apMaTyphbl.

CTBIKM CBapHBIX CETOK B HaIlpaBiIeHHH pabodell apMaTypbl KiaccoB A-II
u A-III BemonHSIOTCS 0€3 TOMEPEeYHBIX CTEpP)KHEH B TpeAenax CTHIKAa B
OJTHOI MK 00EUX CTHIKYEMBIX CeTKax (4ept. 25) .

5.41. CTpIKM CBapHBIX CETOK B HepabOueM HAaNpaBIECHWU BBIMTOJIHSIOTCS
BHAXJIECTKY C MEPEMyCKOM (CcUHTast MeXIy KpaHHIMHU paO0uNUMH CTEPKHIMHA
CETKH):

pu Anaiedde pacrpeneIuTeabHON (TIOepeyHoi)

APMATYPBI 10 4 MM BKITFOU. ....eouverreneeneierenseeeenseenuesseensenneas Ha 50 MM
(uepT. 26, a, 6)
TO YK€, CBBIIIIE 4 MM ....cvvveeiurieeeeiieeeeieeeeeeaeeeeeneeeeaseeesanneeens Ha 100 MM

(uepTt. 26, a, 6)



UYepr. 24. CTBIKM CBapHBIX CETOK BHAXJIECTKY (0e3 cBapKu) B HalpaBJieHHU paboueit
apMaTypbl, BHINOJIHEHHON U3 INIaJIKHX CTEPKHEH
@ — TIPU TIOIIEPEYHBIX CTEPIKHAX, PACIIONOKEHHBIX B OZHOH IIOCKOCTH;
0, 6 — TO e, B Pa3HBIX IIOCKOCTX
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Uepr. 25. CTBIKH CBapHBIX CETOK BHAXJIECTKY (0e3 CBapKH) B HampaBJIeHUH pabodeit
apMaTypebl, BHIIOIHEHHON U3 CTEPXKHEH NepHoJIIecKoro mpodust
a — 0e3 OIepeYHBIX CTep)KHEH B Ipe/iesiaX CTHIKA B OJHON U3 CTBIKYEMBIX CETOK;
6 — TO e, B 00€HX CTBIKYEMBIX CeTKaxX

[Ipn nuamerpe paboueil apmaTypbl 16 MM K Ooiee cBapHBIE CETKH B
HepaboueM HaIpaBIeHUH JOMyCKaeTCs YKIaabIBaTh BIPHUTHIK APYT K APYTY,
MIepEKpPbIBasi CTHIK CIEIHAIbHBIMU CTHIKOBBIMU CETKAMH, YKJIA/(bIBAEMbIMU C
[EepelyCKOM B KaXIyl0 CTOPOHYy He MeHee 15d pacnpenenuTensHoi
apmarypsl 1 He MeHee 100 MM (depr. 26, ).

CBapHbIle CeTKM B HepaOO4yeM HANpaBICHWH [OIMYCKACTCs YKJIAABIBATh
BIPUTHIK 0O€3 HaXJICCTKH M 0e3 MONOJIHUTENBHBIX CTHIKOBBIX CETOK B
CIIEYIOIIMX CTydasix:

MpH  YKJIAJKe CBapHBIX IIOJIOCOBBIX CETOK B JIByX B3aWMHO
TIEPIEHANKYJIIPHBIX HAlPaBICHUSX;

IPU HAJIMYUM B MECTAaX CTHIKOB JOMOJHHUTENBHOIO KOHCTPYKTHBHOTO
apMUPOBaHUs B HAIIPaBJICHUH paclpeieIUTeNbHON apMaTyphl.
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UYepr. 26. CTBIKH CBApHBIX CETOK B HAIPABICHUHU PacHpeeTUTeIILHON apMaTyphI
@ — CTBIK BHaXJIECTKY C PAaCIHOJIOKEHHEM PadOduX CTepiKHEH B OJJHOH IIOCKOCTH;
6 — TO K€, C PaCIOJIOKEHHEM PaboUNX CTep>KHEH B pa3HBIX INIOCKOCTSIX;

6 — CTBIK BIIPUTHIK C HAJIOKEHHEM JOTIOTHUTEIBHON CTHIKOBON CETKH

CTBIKHA 3JIEMEHTOB
CBOPHBIX KOHCTPYKIIUHN

5.42. TIlpm CTBHIKOBaHMH JKENE300€TOHHBIX SJIEMEHTOB COOpPHBIX
KOHCTPYKLMH yCWJIMSI OT OJHOTO DJIEMEHTa K APYroMy IIepelaroTcsl yepes
CTBIKyeMylo  pal0ouylo  apmarypy, CTajbHbIE 3aK/IaJHbBIE  JICTAJH,
3aloJHAEMblE OCTOHOM MIBBI, OCTOHHBIC IIMOHKH WM (JUI1 CXKaThIX
3JIEMEHTOB) HETOCPEICTBEHHO depe3 OETOHHbBIE MOBEPXHOCTH CTHIKYEMbIX
JJIEMEHTOB.

CTBIKOBaHUE TIPEBAPUTENIFHO HANpPSDKEHHBIX JJIEMEHTOB, a TakkKe
KOHCTPYKIIHH, K KOTOPBIM TIPEABSBISIOTCS TpeboBaHMsA
BOJIOHEIIPOHHIIAEMOCTH, JOJDKHO OCYIIECTBIATHCS, KaK IPAaBUIO, OETOHOM
Ha HarnpsraroueM IeMeHTe.

5.43. XKectkue CTBIKM COOPHBIX KOHCTPYKIIMHA JOJDKHBI, KaK IPaBHIIO,
3aMOHOJIMYMBATHCS IIyTEM 3aIIOJIHEHUS IIIBOB MEXY JJIEMEHTaMU OCTOHOM.
Ecnu mpu M3roToBIEHMM 3J€MEHTOB OOECIeYMBAEeTCs IUIOTHAs IOJrOHKa
TIOBEPXHOCTEH IPYT K APYTY {HampuMep, IpH HCIOIb30BAaHUU TOPLA OTHOTO
W3 CTBIKYEMBIX 3JEMEHTOB B KadeCTBE ONMAIyOKH JUIi TOpLa Ipyroro),
JOIyCKaeTcsl MIpH IepeJade 4Yepe3 CTHIK TOJBKO CHKHMMAOIIETO YCHIHA
BBITIOJTHEHHE CTHIKOB HACYXO.

5.44. CTeIKH 3J7€MEHTOB, BOCIIPHHHMAIOIINE PACTATHBAOIINE YCIIIH,
JIOJKHBI BBIITOJIHATHCSL:

a) CBapKOM CTaNbHBIX 3aK/IaIHBIX JIeTaNeH;

0) cBapKOH BBIITYCKOB apMaTyphl;

B) MPOITYCKOM 4Yepe3 KaHaJbI WM Ta3bl CTHIKYEMBIX JIEMEHTOB CTEPXKHEH
apMaTypHBIX KaHATOB WM OONTOB C IOCIEYIOLIMM HATsDKEHHEM HX H
3all0JJHEHWEM  IIBOB W  KaHaJOB  LEMEHTHBIM  pacTBOPOM WU
MEJIKO3EpHHUCTHIM OETOHOM;

T) CKJIEMBAHHEM 3JIEMEHTOB KOHCTPYKIIMOHHBIMH MOJIMMEPPACTBOPAMHE C
UCTIONIb30BaHUEM COCIUHUTEIBHBIX JeTallell U3 CTePKHEBOW apMaTyphl.

[lpn POEKTUPOBAHUM CTHIKOB JJIEMEHTOB COOPHBIX KOHCTPYKIHWI
JOJDKHBI TIPEAYyCMaTPUBATHCS TaKHE COSNMHEHMs 3aKIaJHbIX JIeTaleH, mpu
KOTOPBIX HE NMPOHCXOAMIO OBl pasrMOaHusl MX YacTel, a TAKKE BBIKOJIOB
OeToHa.

5.45. 3akmagHble neTany JOJDKHBI OBITH 3aaHKEpeHbl B OETOHE C
TIOMOIIIBI0 AHKEPHBIX CTEp)KHEH WIM MpUBapeHbl K pabodel apmaType
3JIEMEHTOB.

3akagHple JeTald C aHKepaMH JOJDKHBL, KaK HpPaBHIIO, COCTOSTH W3
OTAEJBHBIX IUIACTHH (YTOJKOB WM (DACOHHOW CTallM) ¢ IPUBAPEHHBIMH K
HUM BTaBpP WM BHAXJIECTKY aHKEPHBIMH CTEPXKHSIMH IPEHMYLICCTBEHHO U3
apmatypsl kiaccoB A-II, A-III. JlnuHa aHKEepHBIX CTEp)KHEH 3aKIIaJHBIX
JieTaJIeH MPH JeHCTBUM Ha HUX PAaCTATUBAIOLINX CHJI JIOJDKHA OBITh HE MEHee
BEJTIMYUHEI /,,, OTIPEIEISIEMOI COTIIACHO yKa3aHusM 11. 5.14.

JlniHa aHKEpHBIX CTEPXKHEH MOXET OBITh yMEHBIICHA TPH YCIOBHU
NpUBapKd Ha KOHLAX CTEp)KHEW aHKEpHBIX IUIACTUH MM YCTpoiicTBa
BBICHDKEHHBIX TOPSTYMM CIIOCOOOM aHKEPHBIX T'OJIOBOK AMAaMETPOM HE MeHee
2d — nmns apmatypsl kinaccoB A-1 u A-II u He Menee 3d — g apMarypsl
kimacca A-III. B »Tux ciay4asx QnuHA aHKEPHOTO CTEPXKHS ONpeaessieTcs
pacyeToM Ha BBIKAJIBIBAHHWE W CMATHE OETOHA W MpuHUMaeTcsi He MeHee 10d
(rme d — nuametp aHKepa, MM).



Ecnu aHxepa, HCHBITBIBAIOLINE PAcTSKEHUE, pacroyaraloTcs HopMallbHa
K OCH 3JIEMEHTa U BJIOJIb HUX MOTYT 00pa3oBaThCs TPEIIMHBI OT OCHOBHBIX
ycnunuii, AeHCTBYIONMX Ha 3JIEMEHT, KOHIIBI aHKEPOB JIOJKHBI OBITh YCHIIEHBI
NPUBapEHHBIMH IUTACTHHAMU WJIM BBICA)KEHHBIMHU I'OJIOBKaMH.

[IITamnoBaHHbIe 3aKjIaJHble AETAIN JIOJKHBI COCTOSTh Ha IMOJOCOBBIX
AHKEpOB, UMEIONINX YCHJICHUs (HarpuMmep a4 BUie c(hepuuecKux BBICTYIIOB),
1 y4YacTKOB, BBITOJMHAIOMMX (YHKOWIO IUIACTHH (AHAJOTWYHO CBapHBIM
neransm). lllTamnoBaHHBIE 3aKiafHble JETald CclegyeT, Kak IpaBUIIo,
NPOEKTUPOBATH U3 TMOJOCOBOW CTalM TOJIIMHON 4—8 MM TakuMm 00pazom,
YTOOBI OTXOABI TIPH packpoe IIOJIOCH OBUIM MHHUMAJIBHBIMHU. Jletans
HEOOXOJMMO PACCUUTHIBATH 1O MPOYHOCTH TTOJIOCOBBIX aHKEPOB M IUIACTHH.
IIpouHOCTh aHKEpOBKHM JI€Tald MPOBEPHETCS M3 pacyera OeTOHa Ha
packaybIBaHUeE, BHIKAIBIBAHUE U CMATHE.

TonmmmHa mIACTMH 3aKIaHBIX JETaJed ONpeIessieTcsl  COTIacHO
ykazaHusM 1. 3.48 W B COOTBETCTBHH C TpeOOBaHUSMH CBapku. B
3aBUCHMOCTH OT TEXHOJIOTMM CBapKd OTHOLICHUE TOJILIUHBI IUIACTHHBI K
JUaMeTpy AaHKepHOTO CTEpXHs TNPUHUMAETCs B  COOTBETCTBUM C
tpeboBanusmu 'OCT 14098-85.

5.46. Ha KOHLEBBIX 4YAacTAX CTBIKYEMBIX BHEIIEHTPEHHO CXKAaTbIX
9JIEMEHTOB  (Hampumep, Ha KOHIAX COOpPHBIX  KOJIOHH)  JIOJDKHA
yCTaHaBJIMBATHCsl KOCBEHHAS apMaTypa COTIacHO YKa3aHMsM II. 5.24.

OTAEJIBHBIE KOHCTPYKTUBHBIE TPEBOBAHUSA

5.47. Ocanounble MIBBI JOJDKHBI, KaK TPABIIIO, MPEAYCMATPUBATHCS B
CIlydasix BO3BEICHHS 3IaHUS (COOPY)KEHHSI) HAa HEOTHOPOIHBIX TPYHTaX
OCHOBaHHUS (TIPOCAJOYHBIX U JIP.), B MECTAaX PE3KOr0 M3MEHEHHS Harpy30K U
T. 1L

Ecnmu B yka3aHHBIX CITydasX OCaJOYHBIC IIBBI HE MPEAYCMATPHBAIOTCS,
(hyHIAMEHTBI TOJDKHBI 00J71a1aTh TOCTaTOYHON MPOYHOCTHIO U KECTKOCTEIO,
MPEIOTBPALIAIONIeH TOBPEKICHNE BBIIIENSKAITNX KOHCTPYKLUH, U HIMETh
CIEIUANIbHYI0 KOHCTPYKIIUIO, CITYKAIYO JJIsl JOCTHYKEHUS STOM XKe 1IeITH.

OcatouHBIC MIBBI, a TAKXKE TEMIIEPATYPHO-YCaJOUHBIE BBl B CIUTOIITHBIX
OCTOHHBIX M JKEIEe300€TOHHBIX KOHCTPYKIHAX CIEAYeT OCYIICCTBIATH
CKBO3HBIMH, pa3pe3as KOHCTPYKUHMIO JIO TMOJOIIBB  (yHIaMEHTa.
TemmeparypHoO-ycaZo4HbIle  IIBBI B JKEJIC300CTOHHBIX  KapKacax
OCYILIECTBIIIIOTCS.  TIOCPEACTBOM  INPHMEHCHWS  JIBOWHBIX  KOJOHH C
JIOBEJICHHEM IIIBa 10 Bepxa QpyHIaMeHTa.

PaccTosHus MeXIy TeMIepaTypHO-YCaJOYHBIMU IIBaMHU B OETOHHBIX
(hyHIaMEHTaX U CTEHKaX MOJBAJIOB JOIMYCKACTCS IPHHUMATh B COOTBETCTBUU
C pacCCTOSHHSAMH MEXIy IIBAMH, TPHHATHIMHA JUIS  BBIIICIICKAIIIX
KOHCTPYKLIMH.

5.48. B OCTOHHBIX KOHCTPYKIMSX JOJDKHO IPEIyCMAaTPUBATHCS
KOHCTPYKTHBHOE apMHUPOBaHUE:

a) B MECTax pe3KOro M3MEHEHUS pa3MEPOB CEUCHHS DIIEMEHTOB;

6) B MecTax U3MEHEHHS BBICOTHI CTEH (Ha yJacTke He MeHee | M);

B) B OCTOHHBIX CTEHAX MO U HaJl MPOEMaMH KaXKOT0 3Taxa;

) B KOHCTPYKIUSX, ITOJBEPTAIOMIMXCS BO3ICHCTBUIO ITUHAMHYCCKON
HaTpY3KH;

II) Y MEHee HaIlpsDKEHHOM IpaHu BHEIIEHTPEHHO C)KATBIX 3JIEMEHTOB, €CIIN
HauOOJIbIlIee HANPSHKCHUE B CCUCHHHM, OMpeAesIeMOoe KaK JUIsi YIPYroro
tena, npesbimiaer 0,8 R,, a HaumeHbluee cocraBisier meHee 1| Mlla wnu
OKa3bIBACTCSI PACTATHUBAIOIIUM, MPU 3TOM KO03(QUIMEHT apMupoBaHus L
npuHumaercs He meree 0,025 %.



TpeOoBaHUsI HECTOSILETO ITyHKTAa HE PACIpPOCTPAHSIOTCS HA DJIEMEHTHI
COOpHBIX KOHCTPYKIHH, TPOBEpsieMbIE B CTaAWSX TPAHCIIOPTHPOBAHMSA WU
MOHTa)Xka, B JTOM CiIydae HEOOXOOMMOE apMHUPOBAHHE OIpENeNsieTCs
pacyeToM IO MPOYHOCTH.

Ecnu pacdeToMm ycTaHOBIIEHO, YTO MPOYHOCTH DJIEMEHTA HCUEPITBIBACTCS
OJHOBPEMEHHO ¢ 00pa30BaHMEM TPEIIMH B OETOHE PacTSIHYTOW 30HBI, TO
ClieflyeT y4YuThIBaTh TpeboBanums 1. 1.19 mna  cmaboapMupoOBaHHBIX
aneMeHToB (0e3 yuera paboThl pactsHyToro Oerona). Ecmm, cormacHo
pacyery ¢ y4eToM CONPOTHBIEHHUSI PACTSIHYTOW 30HBI OETOHA, apMarypa He
TpeOyeTcsi W OIBITOM JIOKa3aHa BO3MOXXHOCTH TPAHCHOPTHUPOBAHHUS U
MOHTa)ka TAaKMX DJIEMEHTOB 0€3 apMaTyphl, KOHCTPYKTHBHAs apMmarypa He
peaycMaTpUBaeTCs.

5.49. CootBercTBHE PACHOJIOKEHHS apMaTypel €€ IPOEKTHOMY
MOJIOXKEHUIO JIOJDKHO O0OECTIeYMBAThCS CIICIHAIBHBIMI  MEPONPHATHSIMA
(ycTaHOBKOM IIaCTMAcCOBBIX (PUKCATOPOB, a0 M3 MEIKO3EPHUCTOrO
OeTOHA U T. 11.).

5.50. OtBepcTHs 3HAYUTENHHBIX Pa3MEPOB B JKEIE300€TOHHBIX IUTUTAX,
HNaHEeNIX M T. 0. JOJDKHBI OKAWMIIATBCS JOIOJIHUTEJIBHOM apMaTypoil
CeYeHHeM He MeHee ceueHHsi paboueil apMmarypsl (TOTO K€ HarpaBJICHUs),
KOTOpas TpedyeTcs 10 pacdeTy IUTUTH KaK CIIOIIHOH.

5.51. Ilpu mpoeKTUpOBaHUM HJIEMEHTOB COOPHBIX NEPEKPHITHH CledyeT
IpeaycMaTpUBaTh YCTPOHCTBO IIBOB MEXy HHMH, 3allOJHIEMBIX OETOHOM.
[lInpuaa IBOB Ha3HA4YaeTCs M3 YCIOBUS OOECIeUeHHs] KaueCTBEHHOTO HX
3aI0JHEHNS U I0JDKHA COCTaBIIATh HE MeHee 20 MM JUIs 3JIEMEHTOB BBICOTOH
ceuennst 10 250 MM 1 He MeHee 30 MM — TSI DJIEMEHTOB OOJIBIIEH BLICOTHI.

5.52. B anemeHTax cOOpHBIX KOHCTPYKIHHA JTOJDKHBI ITPEIYCMaTPUBATHCS
TIPUCTIOCOOTICHUSI UT 3aXBaTa WX MPH MOJbEME: HMHBEHTAPHBIE MOHTA)KHBIC
BBIBUHUUBAIOLINECS] TETIH, CTPOIOBOYHBIE OTBEPCTHUS CO CTaJbHBIMU
TpyOKamH, cTallMOHapHbIE MOHTa)KHBIE TIETJIN M3 apPMaTYPHBIX CTEP)KHEH U T.
n. [letnu 1y moxbeMa JIOMDKHBI BBITOJHSATHECS M3 TOpSYEKaTaHOW CTann
COTJIACHO TPeOOBaHIM II. 2.24*.

JOINOJTHUTEJIBHBIE YKA3AHUSA
IO KOHCTPYUPOBAHUIO
NPEJABAPUTEJIBHO HAIIPAKEHHBIX
KEJE3OBETOHHBIX 3JIEMEHTOB

5.53. B mpeaBapuTenbHO HAMPSDKEHHBIX AIIEMEHTAaX HEOOXOIMMO, Kak
MIPaBHJIO, 00ECIIeUYNBATh HAJISKHOE CLEIICHHE apMaTyphl ¢ OETOHOM IIyTeM
NPUMEHEHHUS CTaT NEPHOANYECKOr0 MPOGUIIs, 3alI0HEHNSI KaHAJIOB, T1a30B
1 BBIEMOK LIEMEHTHBIM PACTBOPOM HIIH MEJIKO3EPHHUCTHIM OETOHOM.

5.54. Cxembl M cmocoOBbl BO3BEOCHHS CTATHYECKH HEOIPENSTHMBIX
Npe/IBapUTENbHO HANPSHKEHHBIX KOHCTPYKLMH PEKOMEHIyeTCs BhIOMpaTh
TaK, 4TOOBI IPU CO3/aHUM TPEIBAPUTEIHFHOTO HANpPSDKEHMS HCKITIOYalach
BO3MO)KHOCTh BO3HHKHOBEHHS! B KOHCTPYKIMH JOTOJIHUTENBHBIX yCWINH,
YXYALIAIOMMX UX padoty. [lomyckaeTcst ycTpOHCTBO BPEMEHHBIX IIBOB HIIH
IIapHUPOB, 3aMOHOJINYMBAEMBIX 110CIIE HATSKEHUS apMaTypBhI.

5.55. B cO0pHO-MOHOJHUTHBIX JKEIIE300€TOHHBIX KOHCTPYKIHAX TOJDKHO
00ecreunBaThCs CLEIUICHHE IPEeIBAPUTEILHO HANpPSHKEHHBIX DJIEMEHTOB C
0ETOHOM, YJIO)KEHHBIM Ha MECTE HCIOJb30BaHHS KOHCTPYKIIMH, a TaKXke
AaHKepOBKa HX KOHIEBBIX ydacTKoB. CoBMecTHass paboTa 3JEMEHTOB B
MIONIEPEYHOM  HANpaBJICHWH, KPOME TOro, JOJDKHA OOecrednBaThCs
COOTBETCTBYIOUIMMHU MEpPONPUATHSIMU (YCTAHOBKOM IONEPEYHON apMaTyphl
WIM TPEelBApUTENbHBIM  HAaNpsOKEHHEM  JJIEMEHTOB B IONEPEYHOM
HaIpaBJICHUH).



5.56. HacTb npoJoIbHON CTEPKHEBON apMaTyphl I€MEHTa JOIYCKaeTCs
MIPUMEHATh 0€3 TPEIBAPUTENFHOTO HANPSDKEHWSA, €CIH IpH  3TOM
YIOOBJICTBOPSIIOTCS  TpeOOBaHMS  pacuera IO  TPEUIMHOCTOWKOCTH H
nedopMarusM.

5.57. MectHOE yCUJIEHME YYacTKOB NPEIBAPUTENIbHO HaNpPsSKEHHBIX
3JIEMEHTOB TIO7I aHKEpaMU HaIpsracMoil apMaTypel, a TaKKe B MecTax
ONMPAaHMsl HATSHKHBIX YCTPOMCTB PEKOMEH/IYETCS! BBIMOJHATH yCTAaHOBKOW
3aKJIaHBIX JIeTaJeld WM JOTOIHHUTEIIFHOM MOMepedyHON apMaTyphl, a TakkKe
YBEIMYECHHUEM Pa3MEPOB CCUCHHMS 3JIEMEHTA HA 3THX YJaCTKaX.

5.58. VY TOpuOB  oJeMeHTa  HEOOXOOMMO  NpeaycCMaTpHBaTh
JOTIOJTHUTENBHYIO  HAlpsraéMyl0 WIM  HEHalpsracMyio IIONEpedHyIo
apMarypy, €cClIi HampsraeMas [pOJOJbHas apMmarypa pacroyiaracrcs
COCPEIOTOUYEHHO Y BEPXHEH U HI)KHEU I'paHei.

Hampsiraemast momnepeyHass apmarypa JOJDKHA HampsiraThCs —paHee
HATSDKEHUS. MPOAONBHOM apMaTypsl ycuiaueM He MeHee 15 % ycunus
HaTSOHKEHUST BCEM NPOAOJIBHOM apMarypbl PpAacTAHYTOH 30HBI OINOPHOTO
CEUCHUSI.

Henanpsiraemass nonepeyHas apmarypa JOJDKHAa OBITh  HaJeKHO
3aaHKepeHa 110 KOHIIaM TNPHBApKOH K 3akiagHbM aeransMm. CedeHue 3ToH
apMaTypsl B KOHCTPYKIIHSX, HE PACCUNTHIBAEMBIX Ha BEIHOCIHBOCTD, TOJKHO
OBITh B COCTOSHUHM BocmpuHUMarh He MeHee 20 %, a B KOHCTPYKLHUSX,
pacCcUNTHIBAGMBIX Ha BBIHOCIMBOCTh, — He MeHee 30 % ycwms B
MPOJIOJIBHOM HamNpsAraéMol apMmaType HMKHEH 30Hbl ONOPHOIO CEYEHUS,
OIIPEIEISIEMOTO PACUETOM IO IPOYHOCTH.

5.59. Ilpu npoBONOYHOH apmaType, pacloNOKEHHOH B BUAE IyyKa,
JOJDKHBI TIPeTyCMaTpUBAThCA 3a30pPBI MEKAY OTACIBHBIMH IPOBOJIOKAMHU
WM TPYIIIIaMH TIPOBOJIOK (YCTAHOBKOM CrMpaieil BHYTpH IMydKa, KOPOTHIIIEH
B aHKepax M T. I.) pa3MepaMH, JOCTAaTOYHBIMH ISl TPOXOKIACHUS MEXITY
MIPOBOJIOKAMHU ITyYKa IIEMEHTHOTO PacTBOpa WM MEJIKO3epHHCTOro OeToHa
TIPY 3aII0JTHEHUH KaHAJIOB.

5.60. Hampsiraemast apMaTypa (CTep>KHEBasl MJIM KaHAThI) B MyCTOTHBIX U
peOpHCTBIX d3JeMEeHTaxX MOJDKHA pacrojlaraTtbCsi, Kak MpaBHIO, II0 OCH
Kaxaoro pebpa sneMenTa. VckiaroueHne M3 3TOrO MpaBHiia OTOBOPEHO B II.
5.20.

5.61. YV KOHIOB MIpeaBapUTENbHO HANpPSDKEHHBIX JJEMEHTOB JOJKHA
OBITH yCTaHOBJICHA JOIOJIHUTENIFHAS MONIEpeYHast WIM KOCBEHHAsl apMarypa
(cBapHBIE CETKH, OXBATBHIBAIOIINE BCE INPOAOJIBHBIE CTEP)KHH apMaTyphl,
XOMYTHI U T. I. ¢ maroM 5-10 cM) Ha anuHe ydacTka He meHee 0,6 /,, a B
3JIEMEHTax W3 JIerkoro 0etona kimaccos B7,5 — B12,5 — ¢ marom 5 cM Ha
JUIMHE ydacTKka He MeHee [, (cM. 1. 2.29) u He MeHee 20 cM 171 3JIEMEHTOB C
apMarypoi, He UMEIOILEH aHKEPOB, a MPU HAJIUYUU AHKEPHBIX YCTPOHUCTB —
Ha y4acTKe, paBHOM JIBYM JJIMHAM 3THX yCTPOWCTB. Y CTaHOBKa aHKEPOB Y
KOHIIOB apMaTypbl 00s3aTeNbHa Ul apMaTyphl, HaTsSTUBaeMoi Ha OeToH, a
TaKKe U1 apMaTypbl, HATSATUBAaGMOWH HA YIOPHI, NIPH HEAOCTATOYHOM €€
CIICTIJICHUH ¢ OETOHOM (TJIaAKON MPOBOJIOKH, MHOTOTIPSIAHBIX KaHATOB), TIPU
9TOM aHKEpHBIE YCTpOMCTBA MOJDKHBI 00ECIEeYMBaTh HAJESKHYIO 3aIEJKy
apMarypsl B O€TOHE Ha BCEX CTaJlUsIX €€ paboThI.

I[Ipm mnpumeHeHWH B KadecTBe HampsraeMoi pabouelt apMaTypsl
BBICOKOIIPOYHOH ~apMaTypHOW IIPOBOJIOKH IIEPUOANUYECKOTO IPOGHIIA,
apMaTypHbBIX KaHaTOB OJHOKPATHOW CBUBKH, TOPSYEKaTAHOW U TEPMHUYECCKU
YIPOYHEHHOW  CTEP)KHEBOM  apMaTypbl  NEPUOIMYECKOTO  MPOQHIL,
HaTATMBAEMON Ha YIOPHI, YCTAaHOBKAa AHKEPOB Yy KOHIIOB HAIPSATacMbIX
CTep)KHEH, KaK PaBUiIo, He TpeOyeTcsl.

6*. YKASAHUA 110 PACUETY U KOHCTPYUPOBAHHIO



JKEJIE3OBETOHHBIX KOHCTPYKIIAM
IIPU PEKOHCTPYKIIUU 3JAHA U COOPYKEHUI

OBIIUE IMOJIOKEHUA

6.1. Hacrosuii pa3zien ycraHaBIMBaeT TPEOOBAHUH K TPOEKTHPOBAHUIO
paHee 3KCIUTyaTHpPOBABIINXCS OETOHHBIX M KENe300€TOHHBIX KOHCTPYKINH,
coxpaHseMbIX (0e3 yCWIeHHs WIM C YCWICHHEM) B COCTaBe 3JaHHMH H
COOPY>KEHUI Mociie PeKOHCTPYKIMH WK KalIUTaIbHOTO PEMOHTA.

Paznen ycranaBimBaeT mpaBmia pacdera CYIIECTBYIOIIUX KOHCTPYKIMH
(TTOBepOvHOTO pacyeTa), a TAKKe pacdera U KOHCTPYHPOBAHUS YCHIMBAEMbIX
KOHCTPYKLIUH.

6.2. TToBepouHble pacdeThl CYIIECTBYIONIMX KOHCTPYKIHMH HE00XOIMMO
MIPOM3BOANTH NPH MU3MEHCHHMH JEHCTBYIOIIMX Ha HUX HAarpy3oK, 0OBEeMHO-
IUIAHUPOBOYHBIX PEIIEHUH W YCIOBUM SKCIUTyaTallM, a Takxke IMpu
oOHapykeHHH Je(eKTOB W TOBPEXKICHUI B KOHCTPYKLIHUSX C LENbIO
YCTaHOBIICHHSI, O0ECIICUMBAETCS JIM Hecyllasl ClIoCOOHOCTh U NMPHUTOJAHOCTH K
HOPMAJIBHOW 3KCIUTyaTallMd KOHCTPYKIMHA B M3MEHUBIIHMXCS YCIOBHAX HX
paboThL.

6.3. Konctpykuunm, He oTBeHaroniue TpeOOBaHUsIM ITOBEPOYHOTO PacyueTa,
TIOJUIE)KAT yCHIICHHIO.

ITpu pOeKTUPOBAaHUN yCHIINBAEMBIX KOHCTPYKIUH ClIeAyeT UCXOOUTh U3
HEOOXOAMMOCTH BBINIOJHEHHs paboT ©0e3 wWiM ¢ KpaTKOBPEMEHHOU
OCTaHOBKOM NMPOU3BOACTBA.

6.4. IloBepouHble pacyeTbl CYIIECTBYIOUIMX KOHCTPYKLHMH, a Taxke
pacyer ¥ KOHCTPYMPOBaHHE YCHJIMBAaEMBIX KOHCTPYKLHUH HEOOXOAMMO
MIPOM3BOANTH HA OCHOBE ITPOEKTHBIX MAaTEPHAIOB, JAHHBIX 110 N3TOTOBJICHHUIO
1 BO3BEACHHIO 3THX KOHCTPYKIHMI U UX HATYPHBIX 00CIIEIOBAHHH.

6.5. Tlpu oOTCyTCTBMM B KOHCTPYKIHMSAX JAC(EKTOB U TOBPEKACHHMH,
CHIKAIOIIMX MX HECYIIyI0 CIIOCOOHOCTB, a TaKke IIpU OTCYTCTBHHU
HEOMyCTUMBIX TPOrHOOB KOHCTPYKIMH M PpAcKpPBITHA B HHUX TPELIWH
MOBEPOYHBIE PACUETHl JIOMYCKAETCS BBIMOJIHATh HCXOMASl W3 TPOEKTHBIX
JAHHBIX O TEOMETPHUYECKHX pa3Mepax CeueHMH KOHCTPYKLHUH, Kiacce
(Mapke) OeToHa 1O NMPOYHOCTH, KJIAcCe apMaTypHOH CTalH, apMHUPOBaHWUH U
pacyeTHOH cxeMe KOHCTPYKIIHH.

6.6. B ciyyasx, korja TpeOOBaHUS PacyETOB IO MPOSKTHBIM MaTepHaiam
HE YJOBJETBOPSIOTCS MO0 IPH OTCYTCTBHU IIPOEKTHBIX MaTepualioB, a
TaKKe IPU HANMYAU NE(PEKTOB M TOBPEKACHHH, CHIDKAIOIINX HECYIYIO
CIIOCOOHOCTh KOHCTPYKLMH, HEIOIyCTHMBIX HPOTHOOB KOHCTPYKLMH WM
PacKpbITHS B HUX TPEIIUH CIEAYyeT MPOM3BOAUTH ITOBEPOYHBIE PACUETHI C
YYETOM JaHHBIX HATYPHBIX 00CII€I0BaHNI KOHCTPYKIUH.

6.7. Ha ocHoBaHMM HATypHBIX OOCIIEIOBaHUI JIOJDKHBI  OBITh
YCTAaHOBJIEHBI:  T€OMETPUYECKHE  pa3Mepbl  CEYEeHHs, apMHUpPOBaHUE
KOHCTPYKIIMH, ITPOYHOCTH OETOHA M BUJ apMaTyphbl, POrHObI KOHCTPYKIMN
W IIMpPHHA PACKPBITHS TPEIIUH, Ae(GEeKThl M TOBPEKACHUS, HArpy3Ku
CTaTHYECKasl CXeMa KOHCTPYKLHUH.

6.8. VYcunenue KOHCTpYKUMI CledyeT MpeaycMaTpuBaTh JHIIb B
CllydasiXx, KOTJla CYIIECTBYIOIIME KOHCTPYKIMH HE YIOBJIETBOPSIOT
HOBEPOYHBIM pacyeTaM II0 HEeCylled CHOCOOHOCTH WIM TPeOOBaHUSIM
HOpMallbHOM JKcIuTyaTaruu. He crienyeTr ycunMBaTh —CyLIECTBYIOIIKE
KOHCTPYKIIH, €CITH:

X (paKTHYECKHEe TPOTHOBI TNPEBBIMIAIOT MPEAETHHO JOMYCTHMBIE B
cooTBeTcTBUH C M. 1.20. HO HE HPEnATCTBYIOT HOPMAJIBHOW SKCIUTyaTalluu
KOHCTPYKILIMH U HE U3MEHSIOT UX PAaCYETHYIO CXEMY;



UMEIOTCSI OTCTYIUIGHUSI OT TpeOOBaHMH pa3l. S5, HO KOHCTPYKLUS
9KCIUTyaTHpOBaJlach JUIMTEIIFHOE BpeMs, a €€ 00cJeNOBaHWE HE BBIIBHIIO
MOBPEXACHHH, BBI3BAaHHBIX STHMH OTCTYIUICHUSIMH.

6.9. Pacuer M KOHCTpyHpOBaHHE YCHJIMBAaeMbIX KOHCTPYKILHUM ciemyeT
BBINOJIHSTE C yYETOM JaHHBIX HaTYPHBIX 00CIIeIOBaHUM, YKa3aHHBIX B II. 6.7.

ITIOBEPOYHBIE PACYETBI

6.10. TToBepouHbIe pacueThl OETOHHBIX U JKele300€TOHHBIX KOHCTPYKINI
ClIe/lyeT BBINOJHATH B COOTBETCTBMM C TpeboBaHmsAMH pa3n. 1—4 u
HACTOSIIETO IOApa3Aea.

6.11. Pacuer 1o mpeAenbHBIM COCTOSHUSM BTOPOW TpyHNbl He
MIPOM3BOANTCS, €CIIM TIEPEMEINeHHsT W IIMPHHA PAcKpBITHS TPEUIMH B
CYIIECTBYIOIINX KOHCTPYKIMSIX MEHbIIE MPEIEIBHO JOITyCTHMBIX, & YCHUINS
B CCUECHUSIX 3JIEMEHTOB OT HOBBIX HAarpy3oK HE IPEBBIIAIOT 3HAUYEHWUH
ycunui oT (paKTHYECKH JIeHCTBOBABIINX HArpy30K.

6.12. TIpu pacuere HOMKHBI OBITH MPOBEPEHBI CEUSHHsS] KOHCTPYKIUH,
umeromye Ie(ekTsl U MOBPEXAEHMS, a TaKKe CEYEeHHs, B KOTOPBIX IPH
HaTypHBIX O0OCJIEOBaHMAX BBISBJIEHBI 30HBI OETOHA, MPOYHOCTH KOTOPBIX
Menbpiie cpenHed Ha 20 % wu Oonee. Yuer nedekToB M IOBpEKAECHUH
TIPOM3BOANTCS IyTEM YMEHBIICHUS BBOAMMON a pacdeT IUIOMAId CCUCHHUS
OeToHa min apMarypbl. HeoOXoaumo Taxke y4HTBHIBATH BIMSAHMA JedexTa
WM TIOBPEXICHUSI HA TPOYHOCTHBIE M Ae()OpMATUBHBIE XapaKTEPUCTHUKU
OeToHa, Ha SKCIEHTPUCHUTET IIPOJIOJIBHOM CHIIBI, Ha CIEIUIEHHE apMaTyphl C
0ETOHOM M T. I. B COOTBETCTBHM C YTBEPXKICHHBIMH B YCTaHOBJICHHOM
HOPAJKE JOKYMEHTaMH.

6.13. PacueTHple XapaKTepHCTHKHA OETOHA OINPEIEISIFOTCS COTTIACHO pasl.
2 B 3aBHCHMOCTH OT YCIIOBHOTO Kjiacca O€TOHa IO NMPOYHOCTH Ha C)KaTHe
CYIIECTBYIOIIUX KOHCTPYKIIHH.

6.14. Ilpu BHINOJHEHUH TIOBEPOYHBIX pACUYETOB IO MPOEKTHBIM
MaTepHanaMm, B TOM CIIydae, €CIIH B NPOEKTE CYIIECTBYIOIIEH KOHCTPYKIMN
HOPMHPYEMOH XapaKTepUCTUKOI O€TOHa SBISETCS €ro Mapka, 3HaueHHe
YCJIOBHOTO KJlacca 0OeTOHa 10 MPOYHOCTH Ha C)KaTHE ClleAyeT NPUHUMATh
PaBHBIM:

80 %-Hol KyOMKOBOW MPOYHOCTH OETOHA, COOTBETCTBYIOIIEH MapKe IO
HPOYHOCTH VIS TSHKENIOT0, MEIKO3EPHUCTOTO U JIETKOTO OETOHOB;

70 %-HOl — 114 sTYercToro OeToHa.

Jns  TpOMEXYTOYHBIX 3HAYeHWI YCIOBHOTO Kjacca OeTOHa TI0
MIPOYHOCTH Ha CKaThE, OTIMYAIONIMXCS OT 3HAYCHUH MapaMeTpHIecKOro
psama (cM. m. 2.3), pacueTHBIC COINPOTHBICHHS OCTOHA OMPEACISIIOTCS
JIMHEHHOW WHTEPTIONSIIIUEH.

6.15. Ilpu BBINONHEHWH TOBEPOYHBIX pPACUYETOB IO pE3yJibTaTaM
HaTYpHBIX 0O0cCJeIOBaHMN 3HAa4YeHHWE YCIOBHOTO Kjacca OeToHa IO
NPOYHOCTH Ha CXKATHE ONpPEIeNsieTcsl B COOTBETCTBHH ¢ M. 6.14, npuHHMan
BMECTO Mapku OeToHa (aKTHYECKyl0 NPOYHOCTH OETOHa B TpyIIe
KOHCTPYKIIMH, KOHCTPYKIMH WM OTJCIBHON €€ 30HEe, IOJydeHHYIO 10
pe3ysibTaTaM MCIBITAHHHA HepaspyLIAONIMMH METOAaMH WM HCHBITAHUH
O0TOOpPaHHBIX OT KOHCTPYKIWI 00pa3noB OeToHa.

6.16. B 3aBucHMOCTH OT COCTOSHHUS OCTOHA, BHAAa KOHCTPYKIHUH U
yCIOBHH HMX pPabOTBL, a TaKKe MHCIOJIb3YEMBIX METOJOB OMNpEeIeHUs
NpOYHOCTH OETOHa TIpH CHEeUMaTbHOM OOOCHOBAaHMM MOTYT  OBITh
WCIIOJIb30BAaHBl Apyrue crocoObl ompezeneHus: kiacca OeroHa. Ilpwm
WCIIOJIb30BAHNM ~ CTaTUCTHYECKMX METOM0B  Kod(pdummeHTt Bapuanmu
npouHoctu 6erona omnpenensercs mo ['OCT 18105-86.



6.17. PacueTHble XapaKkTEpPUCTHKH apMaTypbl OIPEAEISIIOTCS B
3aBUCHMOCTH  OT  Kjacca  apMaTypHOM  CTald  CYIIECTBYIOIIHX
JKeJe300eTOHHBIX KOHCTPYKILUIM COTJIacHO pa3f. 2 ¢ y4yeToM TpeOGoBaHuUil M.
6.18 n 6.19.

6.18. IIpu BBINOJIHEHUHN MMOBEPOYHBIX PACUETOB MO MPOEKTHHIM AAHHBIM
CYIIECTBYIOIIMX  KOHCTPYKIMH,  3alpOEKTHPOBAHHBIX IO  paHee
JEWCTBYIOIIMM HOPMAaTHBHBIM JTOKYMEHTaM, HOPMAaTHUBHBIE COMPOTHBICHHS
apMmarypsl Ry, oIpelersrorcsi corjacHo pasa. 2. [Ipm 3ToM HOpMaTHBHOE
CONPOTHUBIICHUE apMaTypHOU MPOBOJIOKU Kiacca B-I mpuHuMaeTcss paBHBIM
390 MITa (400 kr/cm?).

PacueTHble COMpOTUBIEGHUS apMaTypbl pacTsHKEHHI0 R, ciemyeT
OTIPEETIATE 110 popMmyIie

rae ) — K03(h(GHUINEHT HAIESKHOCTH 10 apMaType, MPHUHUMAEMBI PaBHBIM
JUISL pacyeTa 110 MPEeAETbHBIM COCTOSHUSIM HEPBOM TPyTIIBI:
JUISl CTEPKHEBOW apMaTyphl KJIaCCOB:
A-LA-DHA-IIL .o 1,15
A-IV,A-VHA-VI..ooooiniinininicee 1,25
JUIsl TIPOBOJIOYHOM apMaTyphl KJIACCOB:
B-1, B-II, Bp-II, K-7 u K-19

IIpn pacdere 1O TpEeNeNbHBIM COCTOSIHUSIM  BTOPOW  TPYTIIBI
K03(h(ULNEHT HAZEKHOCTH 10 apMaType ¥, NpuHUMaeTcs paBHbIM 1,0.

PacueTHbIe CONPOTHBIICHHS PACTSHKEHHIO IIONEPEYHOH — apMarypsl
(XOMYyTOB W OTOTHYTBIX CTEp)KHEH) R;, OIPEACISIIOTCS YMHOXXEHHEM
MOMY4YEHHbIX  PacueTHbIX  CONPOTUBJIEHMM  apMmartypel R,  Ha
COOTBETCTBYIOIINE KOI((GHUINEHTHI YCIOBHUH pabOTHI J;;, NPUBEICHHBIC B
pasz. 2.

PacueTHble CONPOTHUBICHUS apMaTypbl CKaTHIO R, (KpoMe apmaTypbl
kinacca A-IIIB) cnenyer mpuHMMAaTh pPaBHBIMH IOJTYYMHHBIM PacYeTHBIM
CONPOTHBIICHHUSM apMaTyphl pacTsDKEHHIO R, HO He Oonee 3Ha4YeHHH,
yKazaHHBIX B pasn. 2. Hma  apmarypel kmacca A-IIIB  pacuerHbie
COIPOTHUBJICHUS apMaTypbl CKAaTUIO R, clelyeT IPHHUMATh B COOTBETCTBUU
¢ TpeOoBaHUAMU pa3]l. 2.

Kpome Toro, B pacuer HEOOXOAMMO BBOIMTH JONOJHUTEIHHBIC
KOX(pPHUIMEHTH YCIOBHUIT paboTHI apMaTyphl COTIIacHO II. 2.28.

3HaueHUs PpacUCTHBIX CONPOTUBICHHH apMaTypbl NPHUHUMAIOTCS C
OKpYTJICHHEM JI0 TPEX 3HavaImux nudp.

6.19. IIpu BBHINOIHEHUH MOBEPOUYHBIX PACUYETOB IO JaHHBIM MCIBITAHUN
o0pa3loB apMaTypbl, OTOOpPaHHBIX OT OOCIEZOBAHHBIX KOHCTPYKLUH,
HOpPMaTHBHBIE CONPOTHBIICHUS apMaTypbl IPUHUMAIOTCSI PABHBIMU CPEJHUM
3HAUEHWsSAM IIpefeia TeKydecTH (WJIM YCIOBHOTO TIIpenesia TEeKydecTH),
MOMYYEHHBIM NpPH WCOBITAHUM OOpa3loB apMaTypsl M JEJICHHBIM Ha
K03 OULUEHTBI:

1,1 — mns apmatypsl kitaccoB A-I, A-I1, A-111,
A-IlIB, A-1V;
1,2 — s apMaTypbl ApYTUX KJIACCOB.

PacueTHble CONMPOTHBICHHUS apMaTtypsl HEOOXOOUMO MPUHUMATh B
COOTBETCTBHUU ¢ TpeOoBaHUAMH II. 6.18.



6.20. B 3aBrcHMOCTH OT 4KciIa OTOOpPaHHBIX ISl UCIIBITAHUHM 00pa3IioB U
COCTOSIHHSL apMaTypsl TpH CHEHHaJbHOM OOOCHOBAaHMM MOTYT OBITh
UCTIONIb30BaHbl JIPYTHE CHOCOOBI OINpEAENEHHs] PacyeTHBIX COMPOTUBICHUN
apMaTyphl.

6.21. PacueTHble CONPOTHUBIICHUS AapMaTypbl PACTSHKEHUIO R 1pu
OTCYTCTBUHM TIPOEKTHBIX [JAaHHBIX M HEBO3MOXXHOCTH OTOOpa 00pasloB
JIOIYCKaeTCsl Ha3Ha4yaTh B 3aBUCHMOCTH OT PO(UIIS apMaTyphl:

JUTA TIa/IKOM apMaTypsl Ry = 155 MITa (1600 krc/cm®);

IUTSL apMaTyphl IEPUOAMIECKOTO MPO(HIIS, IMEIOIIETO BBICTYIIBI:

C O/IMHAKOBBIM 3aX0JI0M Ha 00eux cropoHax npoduis (,BHHT")

R, = 245 MITa (2500 krc/cm?);

C OJTHOI CTOPOHEI MPABBIH 3aX0I, a C APYTOil — JIEBBIH (,emouka')
R, =295 MIIa (3000 krc/cm?).

IIpn sTOM 3HayeHHE pPACUETHBIX CONPOTHBIICHUH CKaTOM apMarypbl
NPUHUMAETCS paBHBIM R, a pacyeTHBIX CONPOTHUBIECHUH MONEPEeYHON
apMatypsl R,,, — paBHbM 0,8 R,.

PACYET U KOHCTPYUPOBAHUE
YCUWJIUBAEMBIX KOHCTPYKIIAM

6.22. TpeGoBaHMs HACTOSIIETO TMOJpa3/ena paclpOCTPAHSIIOTCS Ha
MIPOCKTUPOBAHUE M pacyeT XKeJIe300€TOHHBIX KOHCTPYKIWH, YCHIMBAaEMbIX
CTAIBHBIM NPOKATOM, OETOHOM H KEIe300€TOHOM.

YcunuBaemble jkele300€TOHHBIE KOHCTPYKIMH CIIEAyeT IPOEKTHPOBATH B
COOTBeTCTBUH ¢ TpeboBanusiMu pasn. 1—S5, CHull 11-23-81* (npu ycunenun
CTaJIBHBIM IIPOKATOM) M JAaHHOTO TI0/Ipa3/iena.

6.23. Ilpu  TOPOEKTHPOBAHWH  YCWJIMBAEMBIX  Kele300€TOHHBIX
KOHCTPYKLMI HEOOXOAMMO 00ecrednTh BKJIIOUEHHE B pabOTy BIIEMEHTOB
YCHUJIEHUH ¥ COBMECTHYIO MX pabOTy C YCHINBAEMOM KOHCTPYKIINEH.

6.24. Pacuer ycmnuBaeMBIX KOHCTPYKLUHH CJEIyeT NPOU3BOAMTE IS
JBYX CTaquii paboThIL:

a) JI0 BKIIIOYEHHS B PadOTy YCWJICHHS — Ha Harpy3KH, BKIIIOYAIOIINE
Harpy3ky OT 3JI€MEHTOB YCWIEHHS (TOIBKO [UIS IPEAETBbHBIX COCTOSHHUN
NepBOIl TPYTIIbI);

0) mocne BKIIIOYEHHS B PabOTy 3JIEMEHTOB YCWJIEHHS — Ha IIOJIHbIE
9KCIUTyaTallIOHHbIE HAarpy3kKH (110 MpEAENbHBIM COCTOSHHSM IIEpBOH M
BTOpOI1 rpymi). PacueT 1o mpeaensHpIM COCTOSTHASIM BTOPOH TPYIITEI MOXKET
HE MPOM3BOAMTHCS, €CIH SKCIUTyaTallMOHHbIE HArpy3Kd HE yBEIMIMBAIOTCA,
KECTKOCTh W TPEIIMHOCTOWKOCTh  KOHCTPYKUHMH  YJOBJIETBOPSIOT
TpeOOBaHUSAM HKCIUTyaTalliH, a YCWJICHHE SBISIETCSI CIEACTBHEM HAIMYMS
Ie(PEKTOB U MIOBPEKICHUI.

6.25. ]Iy CHIIBHO TIOBPEKACHHBIX KOHCTPYKIUH (pu paspymenun 50 %
n Oonee ceueHusi O6eroHa mimm 50 % wm Oonee ruromanu cedeHuss padoden
apMaTypsl) OJIEMEHTBl YCWICHHS CJIEAyeT pacCUWTHIBATh Ha IIOJHYIO
JEHUCTBYIOILYIO Harpy3Ky, IpH 3TOM yCHJIMBaeMas KOHCTPYKLUSI B pacuere
HE yYHUTHIBAETCS.

6.26. Ilmomane NONEPEYHOrO CEYEHHUS apMaTyphl YCHIMBAEMOM
KOHCTPYKLIMH CJIEIYeT ONpPEAeNATh C y4eTOM (paKTHIEeCKOrO yMEHBIICHUS B
pe3yJbTare Koppo3uu. ApMaTypa U3 BHICOKOIIPOYHOMN MPOBOJIOKH B pacyeTax
HE YYUTHIBACTCSl NMPH HAIMYUM S3BEHHON WM THUTTHHTOBOH (CKPBITOH)
KOpPPO3HH, a TAK)KE €CIIN KOPPO3HS BBI3BAHA XJIOPHUAAMH.

6.27. HopMmaTiBHBIE 1 pacUeTHbIE CONPOTUBIICHHS CTAIBHBIX DJIEMEHTOB
yCHIIeHHH He0O0XOJMMO Ha3Ha4aTh B COOTBETCTBHU ¢ ykazanusmu CHull II-
23-81%*.



HopmaTtuBHBIE ¥ pacyeTHbIE CONPOTHBIICHHS OETOHa W apMaTypbl
YCHIIMBAEMBIX KEJIe300€TOHHBIX KOHCTPYKIMH ¥ 3JIEMEHTOB YyCHIICHHH
ClIeZlyeT Ha3HA4YaTh B COOTBETCTBHUH C YKa3aHUAMHU pa3i. 2 u mi. 6.13—6.21.

6.28. IIpu mpoeKTHpOBaHMM YCHJIMBAEMBIX KOHCTPYKIMH CIemyeT, Kak
MIpaBWJIO, TIpelycMaTpuBaTh, 4TOOBI Harpy3ka BO BpeMsl YCHJICHUS He
mpeBplmana 65 % pacdeTHOHM BenMuMHBL lIpm  CIOXHOCTH WM
HEBO3MOXHOCTH JOCTHXKEHUsSI TpeOyeMOW CTENEeHU pasTpy3Kd JIOITyCKaeTcs
BBITIOJIHATH YCHJIGHUE 0[] OoJblel Harpy3kod. B aTom ciydaB pacueTHbIe
XapaKTepUCTHKH O€TOHa ¥ apMaTypbl YCHICHHS YMHOXAIOTCS Ha
k03¢ duLneHTsl yenoBuid padoTel 6eToHa ¥, = 0,9; apmarypsl — %, = 0,9.

B mo0omM ciydae creneHs pa3rpy3Ku KOHCTPYKLHMH ClieyeT BEIOHpaTh U3
yCIIOBUH 0oOecIieueHNs1 0€30MacHOro BeIeHHUs padoT.

6.29. B cnywasx, ecnd IpU YCHICHHH KOHCTPYKIHUS IPEBpAIIaeTCs B
CTaTHYECKH HEONpEeAeINMYI0, HE0OX0AUM y4eT (PakTOpoB, MEPEUHCIEHHBIX
Bm. 1.15.

6.30. BenmuuuHy npeABapUTENLHOIO HANPSKEHUA Oy H Oy B
HampsiraeMoil apmatype S 1 S’ yCulleHuH clieJlyeT Ha3Ha4aTh B COOTBETCTBUU
cmm. 1.23 u 1.24.

IIpn 3TOM MakcuMamnbHAs BEIWYMHA IIPEABAPUTEIHHOTO HANPSDKCHUSA
apMaTypsl He JI0JDKHA TPEBBIIATh: Ul cTep)kHEeBOI apmatypsl 0,9R; .,; AHA
npoBoJoYHON — 0,7R; ;.

MUHNMAaTBHYIO BEMUYUHY HPEABAPUTENHHOTO HAMPSIKEHUS apMaTyphl
crnemyeT npuHUMaTh He MeHee 0,49R, ..

6.31. Ilpm pacdere DIEMEHTOB, YCHJICHHBIX IPEIBAPUTEIBHO
HalpsDKCHHBIMH ~ CTEP)KHSMH, TIOTEPH TPEIBAPUTENBHOTO  HANpPsDKCHUS
HEO0OXO0JMMO OTIPEeIsITh B COOTBETCTBHH ¢ L. 1.25 u 1.26.

[Tpn onpeneneHun norepb oT nedopMalMii aHKEPOB, PACHIONIOKEHHBIX Y
HaTSHKHBIX YCTPOMCTB, CIIEIyeT YUHTHIBATH 00KaTHE YIMOPHBIX YCTPOWCTB,
KOTOpOE IMIpH OTCYTCTBHH OSKCIECPHUMEHTAIBHBIX JaHHBIX INPHHHUMACTCS
paBHBIM 4 MM.

6.32. KoapunueHT TOYHOCTH HATSHKCHUS HEOOXOJMMO OIPENENATh B
COOTBETCTBHHU C M. 1.27 BBEJEHHEM IONONHUTENLHBIX KOd)QULHEHTOB Jjp,
3aBUCSIIUX OT KOHCTPYKTUBHBIX OCOOCHHOCTEW YCHIICHUSI:

Yp = 0,85 — 171 TOPU3OHTANBHBIX U IUNPEHTENbHEIX 3aTSKEK;

Yp = 0,75 — 1151 XOMYTOB ¥ HAKJIOHHBIX TXKEH.

6.33. M3rubaemble W BHELEHTPEHHO CXKATble IIEMEHTHI, YCHIMBAacMbIE
OCTOHOM M JKeJIe300€TOHOM, PACCUMTHIBAIOTCS KAaK 3JIEMEHTHI CIUIOLIHOIO
CEUeHUS] TMPH YCIOBHUHM COOJIONEHHST KOHCTPYKTHUBHBIX M PaCUYETHBIX
TpeOOBaHMI O OOECIIEYEeHHI0O COBMECTHOH pabOTBI CTaporo M HOBOTO
6eronoB. Ilpm »5TOoM HeucmpapisieMble MOBPEXAEHHA W Je(EKTs
YCHIIMBAaeMBIX 3JIEMEHTOB (KOPPO3Us WM OOPBIBEI apMaTypbl, KOPpO3us,
pacciioeHusl W MOBpEX/AeHHs OeTOHa W T. 1.), CHIDKAIOIIME HMX HECYILYIO
CIIOCOOHOCTb, CJIEyeT YUUTHIBATh IPH pacueTe B TAKOW e Mepe, Kak U Mpu
MTOBEPOYHBIX PACUETaxX KOHCTPYKIMH 10 yCHIICHHS.

6.34. Ilpu HamMuuM B KOHCTPYKUMSX, YCHJIMBaeMbIX OaTOHOM WIIH
XKeJie300eTOHOM, OeTOHA M apMaTyphl Pa3HBIX KIJIACCOB, PACIIOJIOKECHHBIE B
CeueHMH OETOH M apMaTypa KaXIOro Kiacca BBOIITCA B pacyeT II0
IPOYHOCTU CO CBOUM PACUETHBIM CONPOTHUBICHUEM.

6.35. Pacuer xene300€TOHHBIX 3JICMCHTOB, YCHIMBACMBIX OCTOHOM,
apMaTypol M >Kene300€TOHOM, CIeqyeT MPOW3BOAWUTH MO MPOYHOCTH IS
CEUCHUH, HOPMAaIBHBIX K MPOJOJIBHOM OCH D3JEMEHTa, HAKJIOHHBIX U
NPOCTPAHCTBEHHBIX (NPU NEHCTBUM KPYTSIIMX MOMEHTOB), a TaKXe Ha
MECTHOE JeWCTBHE Harpy3ku (C)kaTWe, NpOJaBIMBAaHHE, OTPHIB) B



COOTBETCTBHUH C TPEOOBAHUSIMH Pa3[l. 3 ¥ C yUETOM HAINYHUS B YCHIMBAEMOM
9JIeMEeHTe OETOHA M apMaTyphl pa3HbIX KJIACCOB.

6.36. Pacuer XeJe300€TOHHBIX 3JEMEHTOB, YCHUIIUBAEMBIX OETOHOM,
apMaTypod HIIM JKeJe300€TOHOM. CIeIyeT MPOM3BOAMTH 10 0Opa30BaHHMIO,
PacKpBITHIO M 3aKpBITHIO TPEUIMH, MO AedopManusiM B COOTBETCTBHH C
TpeOOBaHUAMH pa3i. 4 M IOTOIHUTEIHHBIMI TPEOOBAHUSMHE, CBI3aHHBIMHU C
HaJM4UeM B JKeJe300€TOHHOM 3jeMeHTe JedopMaluil ¥ HalpsDKEHHH 10
BKJIIOUEHUS! B paboOTy yCWIEHHs, a TaKkKe C HaIMYMeM B YCHJICHHOM
3JIeMeHTe OeTOHA M apMaTyphl pa3HbIX KJIACCOB.

6.37. Pacyer xene300€TOHHBIX AJIEMEHTOB, YCHUIIMBAEMBIX HAIpSAraeMoi
apMarypoi, He UMeEIOIIel CeIUIeHNsI ¢ OETOHOM, CIIEAYeT MPOU3BOJHUTH IS
TIPEAENbHBIX COCTOSIHMI II€pBOMl M BTOPOW TPYII B COOTBETCTBHH C
TpeOoBaHMSAMH pa3g. 4 W 5 W JONMOTHUTEIBHBIMH TpPEOOBaHUSIMH,
CBSI3aHHBIMH C OTCYTCTBHEM CLEIUICHHS MEXIY apMaTypoil 1 OETOHOM.

6.38. MuHMManbHBIE pa3Mephl JIEMEHTOB YCHIJICHHUS! CeUeHNI OETOHOM U
XKee300eTOHOM He00XOIMMO TPHHUMATh W3 pacdera Ha JAEHCTBYOLIHE
YCHUIHMA C y4eTOM TEXHOJOTHYECKHX TpeOOBaHMHM M HE MEHee pa3MepoB,
HEOOXOAMMBIX [UISl BBINIOJIHEHHSI TPEOOBAHUI pa3/l. 5 B 4YaCTH PACIOIOKEHHUS
apMarypsbl ¥ TOJIIMHEI CJI0sT O€TOHA.

6.39. Kiacc OeroHa ycwiieHHMs MO TPOYHOCTH HA CXKATHE CIEIyeT
NpUHMMaTh, KaK TpPaBWIO, paBHBIM Kiaccy OETOHAa YCHIMBaeMbIX
KOHCTpYKLMI U He MeHee B15 aig HazeMHBIX KOHCTpYKIM u B12,5 — nns
(hyHIaMEHTOB.

6.40. B Tex cimyuasx, Korjaa yCujieHHEe NMpelycMaTpUBaeTCsl MPOU3BOIUTH
1ociIe Pasrpy3KH yCWIMBAaEMOW KOHCTPYKIMH, 3arpykeHHE CIIEAyeT
TIPOM3BOANTH ITOCIIE TOCTIDKCHNSI OETOHOM yCHIIEHHS IPOEKTHOM ITPOYHOCTH.

6.41. Ilpu ycuICHMM MOHOJMTHBIM OETOHOM U JKEJIE300€TOHOM
HEOOXOJMMO TIpeayCMaTpuBaTh OCYLIECTBICHHE MEPONPUATHH (OYUCTKY,
HAacedKy, yCTPOMCTBO MITIOHOK HA TIOBEPXHOCTH YCHJIMBAEMON KOHCTPYKIMN
U 7p.), oOecleyrBalOIMX IPOYHOCTh KOHTAKTHOH 30HBI M COBMECTHYIO
paboTy YCHIICHHS C YCUITMBAEMOW KOHCTPYKIIUCH.

6.42. Ilpm ycTpoiicTBE MECTHOTO YCHIICHHS TOJNBKO Ha JUIHHE
MOBPEXJICHHOTO y4YacTKa YCWJIEHHE HEOOXOAMMO paclpoCTpaHsITh MU Ha
HEMOBPEXKACHHBIE YacTH, KaK MpaBwio, Ha jiauHy He MeHee 500 MM U He
MeHee:

MSITUKPATHOH TOJIIMHEI OETOHA YCHUIICHHS;

JUIMHBI aHKEPOBKH IPOJIOIBHON apMaTypbl yCUIEHHUS;

JBOWHON MIMpUHBI OOJBLION TpaHW YCHJIMBAEMOTO OJJeMEHTa (IUIst
CTEP>KHEBBIX KOHCTPYKIIHH).

6.43. Ycunenue 31eMeHTOB ¢ HEeHaIpsraeMoi apMaTypoi 1oJ Harpy3Koit
JIONYCKAeTCsl TMPOM3BOJAUTH ITIPHBAPKOM JOMOJHUTENBHONW apMaTyphl K
CYIIECTBYIOIIEH. €ClM TIpH AEHCTBYIONIEH BO BpeMsl yCHWIICHHS HarpysKe B
JAHHOM CEYeHHH o0ecredeHa MPOYHOCTh yCHIINBAEMOTO dIEMEHTa 0e3 yuera
PpabOTHI JOMOITHUTENEHOM apMaTypBL

CTBIKOBBIE CBapHbIE COENMHEHHs CIIEIyeT pacrojiaratb Bpa30exKy c
paccTosHIEM MEeXy HUMH BJOJIb CTepxKHel He MeHee 20d.



ITPUJIOXKEHMUE 1*
Obsizamenvhoe

OCHOBHBIE BAJIbI APMATYPHOM CTAJIA M OBJACTH EE IPUMEHEHUS
B KEJE3OBETOHHBIX KOHCTPYKIUAX (B 3ABUCUMOCTH OT XAPAKTEPA
JEVCTBYIOIIAX HATPY30K U PACYETHOM TEMITEPATYPBI)

YcnoBus SKCILTyaTalny KOHCTPYKIMH TIPH HAarpy3Ke
Bun apmarypst Knacc Mapka Juamerp CTaTHYECKOM JIMHAMMYECKON U MHOT'OKPATHO IOBTOPSIIOLIEHCS
U TOKYMEHTBI, apMarypsl crainu apMarypsl, | B OTaIuIMBac- Ha OTKPBITOM BO3/yX€ U B HEOTAIUINBACMBIX 3JaHUSIX B OTaILIMBae- Ha OTKPBITOM BO3IyX€ U B HEOTAIIMBAEMBIX 3[aHUSIX
periIaMeHTHpYoIe MM MBIX IIpY pacyeTHOI Temneparype, °C MBIX IIpY pacyeTHOH Temmeparype, °C
ee KaueCTBO 3IaHUSX HIDKE HIKE HIDKE 3aHUSIX HIDKE HIKE HIKE
1o muayc 30 | munyc 30 munyc 40 MHHYC 55 1o munyc 30 [ munyc 30 munyc 40 MHHYC 55
BKJIIOY. 110 MmuHyc 40 | 1o munyc 55 | 1o munyc 70 BKJIFOY. 110 munyc 40 | 1o munyc 55 | no munyc 70
BKJTIOY. BKJTIOY. BKJTIOY. BKJTIOY. BKJTOY. BKJTOY.
CreprxHeBas ropsde- A-1 Cr3cn3 6—40 + + + + + + + - -
€adaias riaaxas, Ct3mc3 6—40 + + + + + -
T'OCT 5781-82 n Cr3xn3 6—40 + + - - - + + - - -
I'OCT 380-71 BCr3cn2 6—40 + + + + + + + + + +
BCr13mc2 6—40 + + + - - + + + - -
BC13kmn2 6—40 + + - - - + + - — —
BCr13I'nc2 6—18 + + + + +! + + + + +!
To xe, Ct3cn 5,5 + + + + + + + + + +
TV 14-15-154-86
CrepikHeBasi ropsae- AT BCr5cn2 10—40 + + + +! +! + + +! - -
KaTaHasi Hepuoyec- BCt5nc2 10—16 + + + +! - + + +1 - -
KOTo TIpoduIIs, 18—40 + + - - - + +! - - -
TOCT 5781-82 1812C 40—80 + + + + + + + + + +
Ac-I1 10I'T 10—32 + + + + + + + + + +
A-IIT 35TC 6—40 + + + +! - + + +! - -
25I2C 6—8 + + + + + + + + + -
10—40 + + + + +! + + + +! -
32I"2Pmc 6—22 + + + +! - + + +! - -




A-1V 80C 10—18 - - - - -
20XT21] 10—32 +2 +2 + 42 -
AV 23X2r2T 10—32 + + + + +2
A-VI 20X2r2CP | 10—22 + + + +2 -
22X2I2TAIO| 10—22 + + + + -
22X2T2P 10—22 + + + +2 -
To xe, 22X212C 10—40 +2 +2 + +2 -
TV 14-1-4235-87
CrepxxneBass  Tepmo-| Ar-IIIC BCrSmnc 10—32 + - + - -
MEXaHUYECKH YIpou- BCr5cn
HEHHas  HepHoJuYe- BCr5nc
CKOTO npodus, BCrt5cn
T'OCT 10884-81
CreprxHeBas AT-IV 20rc 10—32 + - + + -
TEePMOMEXaHUIECKU
YIIPOYHEHHAS
TIePHOINIECKOTO AT-IVC 2512C 10—32 + + + + -
npodus, 28C, 35TC 12—32 + - + + -
T'OCT 10884-81
AT-IVK 101C2, 10—32 + - + + -
0812C,
25C2p
AT-V 20I°C,
20IC2,
10rcz, 10—32
0812C, 28C,
25A2N
+ - + + -




25N2P,
35IC

18—32

AT-VK

20I°C,
25N2D,
35AN

18—32

AT-VCK

20X1rC2

10—28

AT-VI

20IC2,
20AN,
25N2D

10—32

Ar-VIK

20XTC2

10—16

AT-VII

30XC2

10—28

OOBIKHOBEHHAs.
apMaTypHast
MPOBOJIOKA
TIEPUOANIECKOTO
npoduIs,

T'OCT 6727-80

Bp-I

Bericokonpounas
apMatypHas
MIPOBOJIOKA,
T'OCT 7348-81

B-II;
Bp-1I

38

ApMmaTrypHble KaHarThbl,
T'OCT 13840-68

ApMarypHble KaHaThbl,
TV 14-4-22 -71

K-19

14




CreprxHeBasi, ypou- A-IIIB 2512C 6—40 + + + - - + + - - -

HEHas BBITSDKKOIA, 35AN 6—40 + + - - — + — _ _ _
MIEPHOUIECKOTO
npoduIs

! IlomyckaeTcst PUMEHATH TOJLKO B BA3aHBIX KapKacax M CeTKax.
% CreftyeT IpUMEHSATh TONBKO B BHJIE LEIbIX CTEPIKHEH MEPHOI ITHHBL.

[Mpumeuanus: 1. B tabnuue 3Hak ,+" 03HavaeT nomMycKaercs, 3HaK ,—" — He J0IMyCKaeTCsl.

2. PacueTHas Temneparypa NpUHUMAETCS COTJIACHO yKazaHMsM 1. 1.8.
3. B nmanHo#l Tabnuie Harpy3ku cjeayeT OTHOCHTh K AWHAMHYECKHM, €CIU JOJ1 ATUX Harpy3oK MpU pacueTe KOHCTPYKIHMI 1Mo mpodHocTH mpeBbimraet 0,1 cTaTHYecKOW HArpys3kH; K

MHOTOKPATHO MOBTOPSIIOIIMMCS Harpy3KaM — Harpy3Ku, IpH KOTOPBIX KO3((GHIIMEHT yCIOBHI paboThl apMaTypshl %3 < 1,0 (cM. Tabm. 25%).
4. O6nacTp NMPUMEHEHUs TOpSYEKAaTaHOH M TEepPMOMEXaHMYECKH YIPOYHEHHOH apMaTyphl IHaMETPOB OOJBINNX, YeM yKa3aHO B TaOiuIie, ClielyeT NPHHHMATh IPU COOTBETCTBYIOIIEM

000CHOBaHNH aHAJIOTUYHO YCTAHOBJICHHOM B HACTOAILEH TabNIuLe A1 apMaTypPHOH CTalli COOTBETCTBYIOLIMX KJIACCOB U MApOK.
5. CBapHBIE COEIMHEHHS apMaTypbl — COTTIACHO YKa3aHUIM II. 5.32%.




ITPMJIOXXEHUE 2
Obs13amenvhoe

OBJIACTH IPUMEHEHUS YT JTEPOJUCTOM CTAJIA
JUISI BAKJIATHBIX JETAJIER
"KEJIE3OBETOHHBIX M BETOHHBIX KOHCTPYKIHIA

PacuerHas Temneparypa, °C

XapakTepucTuka 110 MuHyc 30 BKJIIOY. HKe MuHyc 30
3aKJIaIHBIX JeTalIei 110 MuHYC 40 BKJIIOY.
MapKa CTJIM 10 | TONIIMHA | MapKa CTaJM IO |  TOJIIMHA
I'OCT 380-71 | npokara, mm | I'OCT 380-71 | mpokara, MM
1.  PaccuurteiBaemble  Ha
YCHIIMS OT Harpy30K:
a) CTaTHYECKHUX BCr3kn2 4—30 BCr3mnc6 425
0) AMHAMHYECKUX 1 BCt3nc6 4—10 BC13nc6 4—10
MHOTOKPAaTHO TIOBTOPSIIO- BC13I'nic5 11—30 BCr3I'me5 11—30
LHAXCS BCt3cns 1125 BCt3cns 11—25
2. KoHCTpyKTUBHBIE BCr3kn2 4—10 BCr3kn2 4—10
(He  paccuuThIBaeéMble  Ha BC13xn2 4—30 BCr3kn2 4—30
CHJIOBBIE BO3/IeiiCTBIS)

HpI/IMC‘IaHI/IHZ 1. PacueTHas TEMIIEpaTypa NPUHHUMACTCA COIVIACHO YKa3aHUsM II.

1.8.

2. Ilpu npuMeHeHMH HU3KOJICTUPOBAHHOW cTany, Hampumep Mapok 10I'2Cl1,
09I"2C, 15XCH/, a takxe mpu pacueTHOU TemmepaType Hike MuHyc 40 °C BbIOOD
MapKH CTaJM U 3JIEKTPOAOB Ul 3aKJaJHbIX AeTalleil cieqyeT NpOU3BOAUTH KaK AJIsL
CTaJIbHBIX CBAapHBIX KOHCTPYKLUH B cOOTBeTCTBHU ¢ TpeOoBanusimMu CHull 11-23-81%*.

3. PacueTHble CONPOTHUBIICHUS CTAIM YKAa3aHHBIX MapOK IMPUHUMAIOTCS COIJIACHO

CHulT II-23-81%*.

[Tpunoxenus 3 u 4 UCKITIOYESHBI.

I[MTPUJIOXXEHUE 5
Cnpasounoe

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUSA

Ycuinusi 0T BHEIIHMX HATPY30K M BO3AeHCTBUH
B MONEPEYHOM CeYeHHH dIeMeHTa

M — n3rubaronMii MOMEHT;
N — mpopoinbHas cuia;

O — momnepeyHas cuia;

T — KpyTALIMI MOMEHT.

XapakTepucTuku
NpeBAPUTEILHO HANPSZKEHHOT 0 3JIeMeHTa



P — ycunue npenBapUTENIbHOIO OOXKaTHsl, ONpeaenseMoe 1o (Gopmylie
(8), ¢ yderoM mWOTEph MpPEIBAPUTEIHFHOTO HANMPSHKEHUs B apMmarype,
COOTBETCTBYIOIINX PACCMATPUBAEMON CTAANHU pabOTHI 3JIEMEHTA;

Oy, O'yy — TPEIBAPUTEILHBIE HANpPSHKEHUS COOTBETCTBEHHO B
HampsiraeMoii apmartype S um S’ mo oOxkarus OeroHa (IpW HATSHKEHUH
apMarypel Ha yHOpbl) JHOO B  MOMEHT CHIDKCHHS  BEIHYHHBI
NpEeIBAPUTEILHOTO HANpsHKEHHs B OETOHE 10 HyJs BO3JICHCTBHEM Ha
9JIEMEHT BHEIIHMX (aKTUYECKHX WM YCJIOBHBIX CHJ, OIpeJessieMble
coracHo ykaszaHusMm mm. 1.23 u 1.28 ¢ ydyeTroM moTeps MpeaBapUTEIHLHOIO
HalnpsDKeHHAS B apMaType, COOTBETCTBYIOIIMX pacCMaTPHBAEMON CTaIun
paboThI 371eMeHTa!

O} — CKMMAIOIME HANpPsHKEHUs B OETOHE B CTaJUU NPEBapHTENHLHOIO
o0Xxatus, ompeneNsseMble COrlacHO ykazaHwsaM mi. 1.28 u 1.29 ¢ ydgetom
MOTEPh TMPEJBAPUTENILHOTO HAMpPSDKEHUS B apMaType, COOTBETCTBYIOIIUX
paccMaTpUBaeMO cTaJuu pabOThI DIIEMEHTA:

Yo — KOI(QQULMEHT TOYHOCTH HATAKEHUs apMaTyphl, ONpeneseMblil
COIJIaCHO yKa3aHusaM 1. 1.27.

XapakTepHCTHKH MAaTepUAJIOB

Ry, Rysr — pacyeTHBIC CONPOTUBICHUS OETOHA OCEBOMY CXATHIO IS
IpeeNbHBIX COCTOSIHUN COOTBETCTBEHHO NMEPBOM M BTOPOM Ipymil;

Ry, Rpiser — PAcCUCTHBIE CONIPOTHBIIEHHSI OETOHA OCEBOMY PacTSHKEHHIO
JUTSl IPEAETIBHBIX COCTOSIHUN COOTBETCTBEHHO NIEPBOW M BTOPO TPyIIIT;

Ry 1oc — PAcUETHOE CONPOTHBIICHUE OETOHA CMATHUIO, ONpenessieMoe I10
bopmyne (102);

Ry, — nmepenarouyHas IpPOYHOCTh O€TOHA, Ha3HayaeMas COIJIACHO
YKa3aHUM II. 2.6%;

R, R, — pacueTHbIE CONPOTUBIEHHUS apMaTyphl PACTSLKEHHUIO [UIs
MIPEJENIBHBIX COCTOSTHUM COOTBETCTBEHHO MEPBOM U BTOPOU TPy,

R,,, — pacueTHOE CONPOTHBIICHHUE IOIEPETHON apMaTypbl PaCTKEHHIO,
OTIpeIeTsIeMOe COTIaCHO YKazaHHsIM I1. 2.28%;

R,. — pacueTHOE CONpPOTHUBJIEHUE apMaTyphl CXKaTHIO Ul MpeAeIbHBIX
COCTOSIHUU NEePBOU IPYIIIBL;

E;, — HavanbHBIN MOIYJb YIIPYrOCTH OETOHA ITPH CKATHUH U PaCTSHKEHHH;

E, — Monyns ynpyroctu apMaTypsbl.

XapakTepuCcTHKH M0JI0KeHUs IPOAOJIbHOI apMaTypbl
B MOINEPEeYHOM ceYyeHUH dJIeMeHTa

S — o0003HaUeHNE TTPOAOIBHON apMaTypHI:

a) NP HAIMYHUU CKaTOW M PAcTAHYTOH OT AEHCTBUS BHEIIHEH Harpy3Ku
30H CE€YEHUS — PACIOJI0KEHHOU B PacTsIHYTOH 30HE;

0) IpY MOJTHOCTHIO C)KATOM OT JEHCTBHS BHEIIHEW HArpy3Kd CEUCHUH —
PpacIoyioKEHHON Y MEHEE CKaTOM rPaHu CEUECHHUS;

B) IpU TMOJHOCTBIO PACTIHYTOM OT JAEHCTBUSI BHELIHEH Harpysku
CEUEHUHU:

JUIl BHELIEHTPEHHO DPACTSHYTHIX 3JIEMEHTOB — PACIOJIOXKEHHOH Y
Gostee pacTSIHYTOM IT'paHU CEUCHHS;
JUIL LIEHTPAIbHO-PACTSIHYTBIX 3JIEMEHTOB — BCEH B MOINEPEUYHOM

CEUEHHUHM INIEMEHTA;
S’ — o0Oo3HaveHNe IPOJIONEHON apMaTyphL:
a) MIPH HAJIMYHUU CXKATOW M PACTAHYTOH OT NEHCTBUS BHEIIHEH HATPYy3KH
30H CEYEHHUsI — PACIION0KEHHON B CIKAaTOM 30HE;



0) IpY MOJHOCTBIO C)KATOM OT JEWCTBHS BHEIIHEW HArpy3Ku CEUCHUU —
PpacIoyoKeHHOH y OoJee cxKaTol rpaHy CEeUeHNS;

B) MIPH MOJTHOCTBIO PACTSHYTOM OT J€HCTBUS BHEIIHEH 3arpy3KH CEUCHUHU
BHELIEHTPEHHO pPACTSHYTBIX JJIEMEHTOB — pAacloOJ0KEHHOH Yy MeHee
PacCTSIHyTOH IpaHU CeYEeHUSI.

FeOMeTpnquKne XapaKTePUCTUKH

b — mmMpHHA MPAMOYTOJBHOTO .CEYEHHS; IMPHHA pedpa TaBpOBOTO M
JIByTaBPOBOTO CEUEHUI;
b, b’y — 1MpHHA TONKM TaBPOBOTO M JBYTABPOBOIO CEUYEHHI

COOTBETCTBEHHO B PACTSHYTOH M CKaTOM 30HaX;
h — BBICOTa IIPSIMOYTOJIBHOTO, TABPOBOTO U IBYTaBPOBOT'O CCUCHUH;

h;, h’y — BBICOTA TOJKM TaBPOBOTO MW JBYTaBPOBOIO CEUEHMIA
COOTBETCTBEHHO a PaCTSHYTOM U CKaTOU 30HaX;
a, a’ — PacCTOSHUS OT paBHOJCHCTBYIOIIEH YyCHIuil B apmarype

COOTBETCTBEHHO S 1 S’ 10 Onvkaiiieil rpaHn cedeHmus;
hy, h’y— pabodas BEICOTa CE€UEHU, paBHAS COOTBETCTBEHHO /i—a U h—a
X — BBICOTA C)KaTOM 30HHBI OETOHA;

& — OTHOCHTENBHAS BBICOTA C)KATOM 30HBI O€TOHA, paBHas X .
b

hO
S — paccTOSHUE MEKAY XOMyTaMHU, H3MEPEHHOE TI0 JUTMHE HJIEMEHTA;
€y — OKCIEHTPHCUTET MpPOJNOIbHOW CHIIBI N OTHOCHTEIBHO IIEHTpa

TSKECTH IMPUBEJCHHOTO CEYEHUs], OINpEeNeNIeMbli COITIaCHO yKa3aHHsSIM II.
1.21;

€p — OKCUEHTPUCUTET YCUIMS NpeJABapuTeNbHOro obxarus P
OTHOCHUTEJIHO IIEHTpa TSDKECTH IPHUBEAECHHOTO CEUEHHs, OIpeessieMbli
COIJIaCHO yKa3aHusM 1. 1.28;

€0,10r — DKCLEHTPHUCUTET PABHOIAECHCTBYIOIIEH MPOAOJIbHON cuiibl N u
YCUIHMA TIPEABapUTENBHOIO OOXKAaTUs P OTHOCHTENBHO IIEHTPa TSKECTH
MPUBEICHHOTO CEUYEHUS,;

e, ¢’ — PacCTOSIHUS OT TOYKH TPHJIOXKEHHH IPOAOIBHOM cuibl N 10
PaBHOJEHCTBYIOMIEH YCHIIHIT B apMaType COOTBETCTBEHHO S 1 S}
€, €p — PACCTOSHUS COOTBETCTBEHHO OT TOYKH HPHIOKEHHUS

NPOJOJBHONW CHIBI N M yCWIusl MpeaBapUTEbHOTO o0xatust P 1o IeHTpa
TSDKECTH TUIOIMIAAN CEYESHUS apMaTyphl S;

| — mponer sremMenTa;

lp — pacueTHas JUIMHA 3JIEMEHTa, MOJBEPrarolierocs AECHCTBUIO
CKUMaIoLIel MPOOIBHON CHITBI; 3HAUEHHE [y IPUHUMAETCA 1Mo Tadi. 32 u 1.
3.25;

i — paguyc WHEPIMH IONEPEeYHOrO CEUCHMS 3IJIEMEHTa OTHOCHTEIIBLHO
LIEHTPA TSKECTH CEUCHUS;

d — HOMMHAIIBHBIA AUAMETp CTEeP)KHEH apMaTypHOU CTau;

Ay, A’y — TUIOIAAM CeYeHUs HEHANPSATaeMOW M HampATaeMOil apMaTypsl
COOTBETCTBEHHO S W S, MpH ONpeleNieHHH YCHIUS MpeaBapUTeT-HOrO
obxatnss P — IulOmamy CEYEHHs HEHAlpsAraeMoOH 4YacTh apMarypsbl
COOTBETCTBEHHO S 1 S}

Ay, A’y — TIIOIAMM  CEYEHMs HANpPATaeMOM 4YacTH apMaTyphbl
COOTBETCTBEHHO S 1 S’}

A,, — MIOIaAb CEYeHHs XOMYTOB, pACIHOIOKEHHBIX B OIHOH
HOpPMaJIbHOM K MPOJOJBHOM OCH 3JIeMEHTa IUIOCKOCTH, MepeceKaromei
HAKJIOHHOE CEUCHHUE;



Agine — TUIONIAJh CEUCHUS OTOTHYTHIX CTEP)KHEH. PaclOJIOKECHHBIX B
OJTHOW HAKIJIOHHOW K TPOJOJIBHOIN OCH 3JIEMEHTa INIOCKOCTH, TIepeceKarome
HaKJIOHHOE CEeUYCHUE;

M1 — X03DDUIIMEHT apMUPOBAHHMH, OIPEACIAECMBIA KaK OTHOIICHUE
IUIOMIAN CCUSHHS apMaTyphI S K IUIONIAIU MOTIEPEYHOTO CEYCHHUS IEMEHTA
bhy 6e3 yueTa CBECOB CXKaTBHIX U PACTSIHYTHIX IOJIOK;

A — mutomaap Bcero 0eToHa B MONEPEUYHOM CEUSHHH;

Aj, —TIIomaAb CEUYSHHUS CHKATOM 30HBI O€TOHA;

A}y, — TIIOIIAh CEUCHUS PACTIHYTON 30HEI OSTOHA;

A, — TUIOMIANG TPHUBEICHHOTO CEUYCHUS DIIEMEHTA, OlpeaesseMas
COIJIaCHO yKa3aHusM 1. 1.28;

Ajpe1 — TUIOIIAAb CMATHS OETOHA,

S bos Spo — CTaTHYECKHE MOMEHTHI IIIOIIANEH CEUYEHHMSI COOTBETCTBEHHO
CKaTO# M pacTsSHYTOM 30H OETOHAa OTHOCHTENHHO HYJIEBOH JIMHUH;

S50, S’s0 — CTaTMUeCKHe MOMEHTHI IUIONIafied CeYeHUs apMaTyphbl
COOTBETCTBEHHO S U S OTHOCUTEIBHO HYJIEBOM JIMHNUY;

[ — MOMEHT MHEPIMH CEYeHWH OETOHAa OTHOCHTEIBHO IEHTPA TSKECTH
CEUCHHUU DJICMEHTA;

ls — MOMEHT WHEPIHH TIPUBEJACHHOIO CCUCHHS  dJIEMEHTA
OTHOCHTEIIFHO €T0 IEHTPa TSHKECTH, OMpPEeeIeMblii COTIIACHO YKAa3aHUAM II.
1.28;

I, — MOMEHT WHEpIUH IUIOIIAN CCUCHHUS apMaTyphl OTHOCHUTEIHHO
LIEHTPA TSHKECTU CCUCHIUS AIIEMEHTA;

Iy — MOMEHT HHEepUMH IUIOUIAJM CEYCHUS] CXKATOW 30HBI OeToHa
OTHOCHTEIILHO HYJICBOU JINHUH;

Iy, I'y — MOMEHTHl WHEpPIUH IUIOMANeH CEYeHHs apMaTypsl
COOTBETCTBEHHO S U S’ OTHOCHTEIHHO HYJIEBOH JIMHUY;

W,.ed — MOMEHT COTIPOTHBIICHUS TPHUBEICHHOTO CCUYCHUS IJIEMEHTA IS
KpaifHEr0 pacTSHYTOTO BOJOKHA, OMNpPEICNsIeMBbIi Kak [UIi YIpPYroro
MaTepHaja corjacHoO yKazaHusaMm 1. 1.28.

FOCYJAPCTBEHHbBIII KOMUTET CCCP
10 CTPOUTEJILCTBY U MHBECTULIMAM
(Tocerpoit CCCP)
MOCTAHOBJIEHUE
ot 12 HosiOpst 1991 1. 111

00 u3menennu CHull 2.03.01-84 "beToHHbBIE U KEJI€E300€TOHHBIE
KOHCTpyKImu"

I'ocynapctennsiit komureT CCCP 1o cTpouTenbCcTBY U MHBECTUIMSIM
INOCTAHOBIJIAET:

YTBepauTh u BBecTH B JeiicTBue ¢ 1 sHBaps 1992 r. paszpaboranHOe
HUMXbom I'occrposs CCCP npunaraemoe uzmenenne Ne 2 CHull 2.03.01-
84 "BeroHHble W Kene300€TOHHbIE KOHCTPYKUMH'", YTBEP>KACHHOTO
noctaHosneHueM ['occrposs CCCP ot 20 aBrycra 1984 r. Ne 136.

3amecrurens [Ipencenarens
T'occtpost CCCP B. I1. Mapnaios



N3MEHEHUE Ne 2 CHull 2.03.01-84 "BeToHHBIE U KEI€300€ TOHHBIE
KOHCTpyKImu"

[ocranoenernem I'ocynapctBennoro komurera CCCP
IO CTPOUTENBCTBY U MHBECTUIMAM OT 12 HOs0ps 1991 1. ' 11
CPOK BBEJICHUSI B ICHCTBUE yCTAaHOBIICH
c 1 suBapga 1992 r.

BBognas gacte. 3amenuts ccpuiky: CT COB 384-76 na TOCT 27751-88
(CT C3B 384-87).

[Tynkr 2.17*. B a03ame gecsaToM ci1oBa "TpOKaTHAs yrIIepOICTas CTalb"
3aMEHUTHh CJIOBaMH 'TIPOKAT W3 VYTJICPOTUCTON CTald OOBIKHOBEHHOTO
KauecTBa'.

[Tynkr 2.23. B ab3aue mepBoM ciioBa "NPOKATHBIX CTayeil" 3aMeHHUTh
cJ0BOM "mpokara';

JIOTIOJTHUTH a03a1ieM CIIeAyFOLIEero COAEPKaHuUS:

"Il KOHCTPYKIMH, NpeJHAa3HAYeHHBIX I pabOThl TPH PAaCUETHOM
temrnepatype Hmwxke Munyc 40 °C (1. 1.8), a Taxke mpyu IpUMEHEHUH ITpOKaTa
W3 HU3KOJETHpOBaHHOW ctanmy (Hampumep, C345 u C375 — mapok 091°2C,
15XCH/, 10I"2C1) Be16op mpokaTa Ajs 3aKIaJHBIX AeTajeil U 3JIeKTPOIOB
JUIL MX CBAapHBIX COEAWHEHUH CJeIyeT MPOM3BOAMTH Kak sl CTabHBIX
CBapHBIX KOHCTPYKIMH B cooTBeTcTBUM ¢ TpeboBanmsmu CHull I1-23-81%*.
PacueTHBIE CONPOTHBICHMS 3TOTO TPOKAaTa HEOOXOAWMO MPUHUMATH IO
CHulI 11-23-817%*.

[Mynkr 2.24*. 3amenuts Mapku cramu BCr3cn2 u  BCr3nc2
cootBercTBeHHO Ha Ct3cn n Ct3mce (1Ba pasa).

[TynkT 2.25%. AG3a1ipl nepBblii — TPETHH U3JI0KUTH B HOBOW PEAaKIUH:

"2.25*. 3a HOpMaTWUBHBIC CONPOTHUBICHUS apMaTypbl R, NPUHUMAIOT
HaMMEHbBIINE KOHTPOJIMPYEMbIE 3HAUEHHS TpeJiesia TEKy4ecTH, PU3MIECKOro
WIN YCIOBHOTO (PaBHOTO 3HAYCHHIO HANpPsDKCHHH, COOTBETCTBYIOIIMX
OCTaTOYHOMY OTHOCHTENbHOMY yanuHeHHO 0,2 %).";

Tabnuiy 20 N310XKNTh B HOBOW pelaKIHH:

Tabmauma 20
HopMaTuBHBIE CONPOTHBICHUS
IIpoBonounast Kiace Juamerp PacCTSDKEHHUIO Ry, U pacueTHbIE
apmaTtypa MIPOYHOCTH apMaTypbl, MM COIPOTHUBIICHHUS PACTSDKEHHIO
KJIacCOB YISl IPEAEIBHBIX COCTOSTHUI BTOPOit
rpynns! R, .., MI1a (KFC/CMZ)
Bp-1 — 3—5 490 (5000)
1500 3 1500 (15300)
1400 4—5 1400 (14250)
B-1I 1300 6 1300 (13250)
1200 7 1200 (12200)
1100 8 1100 (11200)
1500 3 1500 (15300)
1400 4—5 1400 (14250)
Bp-1I 1200 6 1200 (12200)
1100 7 1100 (11200)
1000 8 1000 (10200)
K-7 1500 6—12 1500 (15300)
1400 15 1400 (14250)
K-19 1500 14 1500 (15300)
IIpumeuanust:
1. Knacc mpoyHOCTH NIPOBOJIOYHOH apMaTypbl — YCTaHOBJIEHHOE

CTaHJapTaMH 3HAa4YCHUEC €€ YCIIOBHOT'O MMPEALCiia TCKYUYCCTU B H/MMZ.



2. B o6o3HaueHnm npoBoJovHOW apMatypsl kiaccoB B-II, Bp-II, K-7 n
K-19 B cooTBeTCTBMM C TOCYAapCTBEHHBIMH CTAaHAApPTaMH YKa3bIBAaIOT €e
KJIacC TPOYHOCTH (HampuMmep, OOO3HA4YeHHE TMPOBOJIOKM Kiacca B-II
nuametpom 3 MM — ©3B1500, knacca Bp-II nuamerpom 5 mm — ©5Bp1400,
kaHaToB kiacca K-7 qmamerpom 12 mm — @12K7-1500).

[Mynkr 2.26. B Tabmuue 21* s apMaTypHOW MpoBOJIOKM kiacca Bp-I
3HaueHue %, paBHoe 1,1, 3ameHuTH Ha 1,2;
TabIUITy 23 U3TI0KUTH B HOBOH peIaKIINN:

Tabmuma 23
PacueTHbIe COIPOTHBIICHNST apMATYPhI UL IIPEACIBHBIX
IIpoBosoynas Juamerp cocTosHuit nepBoii rpymms, MITa (krc/cm?)
apMaTypa apMaTypél, PACTSDKEHUIO
MM MOTIEPEYHOH (XOMYTOB CXKATHIO
TIPOJOIBLHON Ry 1 OTOTHYTBIX R,
cTepxkHeil) R;,
Bp-1 3—5 410 (4200) 290 (3000)* 375 (3850)**
B-II pu kacce
MPOYHOCTH:
1500 3 1250 (12750) 1000 (10200)
1400 4—5 1170 (11900) 940 (9600)
1300 6 1050 (10700) 835 (8500)
1200 7 1000 (10200) 785 (8000)
1100 8 915 (9300) 730 (7450)
Bp-II npu knacce 500 (5100)**
MIPOYHOCTH:
1500 3 1250 (12750) 1000 (10200)
1400 4—5 1170 (11900) 940 (9600)
1200 6 1000 (10200) 785 (8000)
1100 7 915 (9300) 730 (7450)
1000 8 850 (8700) 680 (6950)
K-7 npu knacce
MIPOYHOCTH:
1500 6—12 1250 (12750) 1000 (10200)
1400 15 1160 (12050) 945 (9600)
K-19 14 1250 (12750) 1000 (10200)

* Jlpu TpUMEHEHWH IPOBOJIOKM B BA3aHBIX Kapkacax 3HaueHHe R,
CleTyeT PUHUKATh paBHEIM 325 MITa (3300 krc/cm?).

** JlaHHBIE 3HAa4YeHUS R, TPUHUMAET IPHU pacdyeTe KOHCTPYKIHMH H3
TSDKEJIOTO, MEJIKO3EPHHUCTOTO U JIETKOTO OETOHOB Ha HArpy3KH, YKa3aHHBIC B
no3. 2a tabn. 15. [lpu pacuere KOHCTpyKIMH M3 OE€TOHAa 3TUX BUAOB Ha
Harpy3KH, yKa3aHHble B 1103. 20 Tabi.15, a Takxke Impu pacdyere KOHCTPYKIHMN
13 SYEHUCTOTO M MOPU30BAHHOTO OETOHOB Ha HAarpy3KH BCEX BHIOB 3HAUCHHE
R, cienyeTr npuHUMATh sl apMaTyphl KITacCOB:

Bp-I — 340 MITa (3500 krc/em?);

B-II, Bp-II, K-7 u K-19 — 400 MITa (4100 xrc/cv?).

ITpunoxenue 1. i1 apmatypsl kiacca A-I 3aMeHUTh MapKu CTaH:

Ct3xn3 u BCr3kn2 — na Cr3ki,

Ct3nc3 n BCt3nc2 —na Cr3mc,

Ct3cm3, BCr3cn2 u BCr3I'mc2 — na Cr3cm;

Iuig apMatypsl kiacca A-11 3amenuts Mapky ctanu BCtSmc2 na Crimc,
Mapky ctanu BCt5cn2 — na CrScr;

s apMmarypsl kinacca AT-I1IC 3amainoii mapku cramm BCt5nc u BCtSmic
na NoO5if, mapku ctanu BCt5cn u BCtScn — na NoOSiii.



[Tpunoxxenue 2 U310KUTh B HOBOI peaKIuy.

[MPMJIOXXEHUE 2
Obs3arensHoe

OBJIACTb IIPUMEHEHUA ITPOKATA
N3 YTJIEPOANCTOU CTAJIM OBBIKHOBEHHOI'O KAYECTBA

JUTS 3AKJIAJIHBIX JIETAJIENA
IIpokar ju1st 3akiaiHBIX JeTaneld KOHCTPYKINH,
XapakTepucTuka IpeHa3HAUSHHBIX I paboThI IPH pacyeTHOH Temmeparype, °C
3aKJIaJHBIX JieTalnel 10 MuHyc 30 BKIIOY. Hiwke MuHyc 30 10
MuUHYC 40 BKJIFOY.
IIpokat no Tommmaa IIpokat no Tommuaa
T'OCT 535-88 | mpoxara, MM | I'OCT 535-88 | mpokata, MM
1. PaccunthiBaemble  Ha
YCHIIUS OT Harpy3oK:
a) CTaTHYECKUX Cr3kmn2-1 4—30 Cr3mnc5-1 430
0) IMHAMHUYECKUX ¥ MHOTO-
KPaTHO MOBTOPSIOMINXCS C13mc5-1 4—10 Cr3mce5-1 4—10
Cr3cn5-1 11—30 Cr3cn5-1 11—30
2. KoHcrpyktuBHble — (He
paccuuThIBaeMble Ha
CHIIOBBIE BO3EICTBHS) No3éi2-1 430 No3éi2-1 430
[Ipumeuvanus: 1. PacueTHyro TemmepaTypy NPUHHMAIOT COTJIACHO

yKkazaHusM 1. 1.8.

2. Jns JHCTOBOTO IpOKaTa TIpyNna IpoKara HE YyCTaHABIHMBACTCS
(Cr3xmn2, Ct3mc5 k Ct3cm)).
3. Bwmecro ykazawHoro B Tabimue mpokatra mo ['OCT 535-88

JAOITyCKaeTCA

MNPUMCHCHHC

(aconnoro

n  JIMCTOBOI'O

npokara  JJis

CTPOHTENBHBIX CTANhHBIX KOHCTpyKIuii o ['OCT 27772-88:
C235 — Bmecte No368i2-1,

C245— "
C255— "

No3ifi5-1,
No3iiis5-1.

4. Tlpm COOTBETCTBYIOUIEM TEXHHKO-IKOHOMHUYECKOM 00OCHOBAaHHMH
JIOIYCKaeTCsl MPUMEHEHHUE MPOKaTa U3 MOJYyCIOKOMHOM K CIIOKOWHOM CTanu
BMECTO YKa3aHHOW B TaOJIUIIE COOTBETCTBEHHO KHITSILEH M TOTYCIOKOMHOM,
a Taxke npuMeHeHue npokara rpynmn II u I11.

00 nmsmenennu CHull 2.03.01-84
"BeTOHHBIE U XKeIe300€TOHHEIE

KOHCTPYKIUHK"

Toapuury MAPJIAIIIOBY B. I1.

HUMXXBbom N'ocerpost CCCP pazpaboTaH 1 BHECEH ITPOEKT U3MEHEHHs No
2 CHulI 2.03.01-84 "beTtoHHBIE T XKeNe300eTOHHBIE KOHCTPYKITHH' .

JlaHHBIM

HU3MCHCHUEM

CHul1

2.03.01-84

YCTaHaBJINBAIOTCA

NOBBILIEHHBIE pacyeTHBIE CONPOTHUBIICHUS IPOBOJIOYHOM apMaTyphl KI1acCoB
Bp-1, B-II, Bp-II, K-7 u K-19 Ha ocHOBe yTBepxknaeHHbIX ['occTanmapToM
CCCP wu3MeHeHHH TOCYNApCTBEHHBIX CTaHAApTOB HAa IPOBOJOYHYIO
apMaTypy i skene300eroHHbIX KoHCTpykuuih (I'OCT 6727-80, T'OCT
7348-81 u T'OCT 13840-68), KOTOpPHIMH, B YaCTHOCTH, IOBBIIIAKOTCS



TIPOYHOCTHBIE XapaKTEPHCTHKH apMaTypHOM IPOBOJIOKH JUaMeTpamu 3—5
MM M KaHaTOB AHaMeTrpaMu 6—I15 MM (10 YpOBHS Jy4YlIHX 3apyOeiKHBIX
aHaJIOTOB).

Peanu3zanust B MpoeKTax 3TUX MOBBIIIEHHBIX PAaCYETHBIX CONMPOTHUBICHUN
npoBojoyHol apmarypsl 1o agaHHbiM  HUMIKba mno3Boaut [goctuyb
eXeroJHoN skoHoMHuM 70 THIC. TOHH CTajaM (MCXOHS W3 TOJOBOTO o0Bhema
NPOM3BOJICTBA YKAa3aHHOW TIPOBOJIOYHOW apMaTypbl W YYHTHIBasl, YTO
3HAUMTEIbHAs YacTh IPOBOJIOKK Kiacca Bp-I mpumensercs B KadecTse
KOHCTPYKTHBHOH apMaTypHhI ’KeJIe300€TOHHBIX KOHCTPYKIINHA).

OpnoBpemenHo 3tuM n3menennem CHull 2.03.01-84 mapku mpokara u3
YIIIEPOIUCTON CTali, IPUMEHSIEMbIE JUIsl N3TOTOBJICHHS 3aKJIaIHBIX U3/CTHN
OETOHHBIX ¥ XKeJIe300€TOHHBIX KOHCTPYKILHH, IIPHUBEJCHBI B COOTBETCTBHE C
BeeneHHBIME B aeiicteue I'OCT 535-88 "IIpokar copToBO#l U (acOHHEIA U3
CTalll  YIJIEpOANUCTONH OOBIKHOBEHHOTO KadecTBa. OOIMe TeXHUYECKHE
yenmoBus" 1 [OCT 380-88 "Cranp yriiepoauctas 0OBIKHOBEHHOTO Ka4eCTBa.
Mapxku".

I'maBHOEe  ympaBieHWE  CTPOWTENBHBIX  HOPM, CTaHOApTOB U
pecypcocOepexxenusi  paccmorpeno  BHeceHHbli  HUMXKbom  mpoekt
ykazanHoro wusMmeHenuss CHull, moAaroToBusio ero B OKOHYATEIbHON
pelaKkuMUd W TMPOCUT YTBepauTh npunaraeMoe usmeHeHue Ne 2 CHull
2.03.01-84 "beroHHBIE W >KeIE300€TOHHBIE KOHCTPYKIHUH' CO CpPOKOM
BBelleHUs B AeiicTBue ¢ | suBaps 1992 r.

B. U. Baiiko



