CTPOUTEJIBHBIE HOPMBI U TTPABUJIA

BETOHHBIE U )KEJIE3OBETOHHBIE KOHCTPYKIIMH 13
IIVIOTHOI'O CUJIMKATHOI'O BETOHA

CHulI 2.03.02-86

T'OCYJIAPCTBEHHbLIN CTPOUTEJIbHBIN KOMUTET CCCP

PASPABOTAHBI BHUMcrpomom — mMm. IT. IL Bymankosa
MumncrpoiimarepuaioB CCCP (n-p texu. Hayk, npod. B. M. I'ycakos —
PYKOBOIMITENb TEMbI, KaHAWAATHl TexH. Hayk E. 1. Pososckuii, U. A.
Huckanen, A. C.bviukos; U. A. Xapuues) ¢ yuactuem IHHUUCK nm.
Kyuepenko Tocctpos CCCP (xammumnmater TexH. Hayk [1.1.Jlabosun -
pykoBomuTens TeMbl U B. A. Kawmeiixo; JI. M. Jlomosa), HUVICK Tocctpos
CCCP (xangunmatel TexH. HayK B.H. Ckamwbinckuii — pyKOBOAUTEIH TEMBI, B.
A. Kpumos, JI. H. Lllesenesa), HUITH cunukarobeTrona
MumncrpoiiMarepuaioB  CCCP  (xamx. TexH. Hayk O. M. Poxymseu -
pykoBomuTens TeMbl; M. 3. Kaneepm, M. M. Ilnanxen), HUVXKB Toccrpos
CCCP (n-p texn. Hayk A. C. 3anecog — pPyKOBOIUTENb TEMBI; KaHJ. TEXH.
Hayk JI. K. Pynn3). HHNWnpomznanuit l'occrpost CCCP (M. K. Huxumun).

BHECEHBI Muncrpoitmarepuanos CCCP.

NOAI'OTOBJIEHBI K VTBEPXJEHUIO Vnpasnenuem crangap-
TU3AlIMM U TEXHUYECKHX HOpM B crpoutensctBe [occrpost CCCP (B. M.
Cxybko).

C BBememmemM B geiictBue CHull 2.03.02-86 ,beronnbie u
KeJIe300€TOHHBIE KOHCTPYKIIMH U3 IUIOTHOTO CHIIMKaTHOTO OeroHa" ¢ 1 stHBapst
1988 r. yrpaumBaer cwiy WHCTpPYKIHS MO MPOCKTUPOBAHHIO OCTOHHBIX U
KEJIe300E€TOHHBIX KOHCTPYKLHUH M3 IIOTHOro cuiukarHoro 6aroHa (CH 165-
76).

Ipu nonvzosanuu HOpMAMUBHLIMU OOKYMEHMAMU ClLedyem YUUmuléams
VMBEPICOEHHbIE — UBMEHEHUsT  CMPOUMENbHbLIX — HOpM U NpAul U
20CY0apCmeenHblX Cmanoapmos, nyonuxyemvle 6 oicyprane “‘bronremens
cmpoumenvhou  mexuuku”’, “‘CoOopHuxe uMeHeHUl K CMpPOUMeIbHbIM
nopmam u npasunam”’ Toccmposs CCCP u 6 ungopmayuonnom ykazameie
“I'ocyoapcmeennvie cmanoapmer CCCP” I'occmanoapma CCCP.

TocynapcrBeHHbIH CrpouTenbHble HOPMBI K CHulI 2.03.02-86
CTPOUTENbHBIN npaBuiIa
xomuter CCCP Betonnble u xene300eTOHHBIE Bzamen
(Tocctpoii CCCP) KOHCTPYKLIMH U3 IUIOTHOTO CUIIMKATHOTO CH 165-76
GeroHa

Hacrosmue HOpMBI U IpaBHia PACHpPOCTPAHAIOTCS Ha NPOSKTHPOBAHUE
OCTOHHBIX U JKEIE300€TOHHBIX KOHCTPYKIMH, M3TOTOBISIEMBIX U3 IIJIOTHOTO
CIUIMKaTHOTO OeToHa Ha IUIOTHBIX 3amoiHuTemsix nmo I'OCT 25214—82 u
MIPeIHA3HAYCHHBIX Ul PaOOThl B YCIOBHIX CHCTEMAaTHYECKOrO BO3JCHCTBUS
Temneparypsl He Boiie 50 u He HIKe MuHyc 70 °C.

Hopwmbr ycranaBnmBaroT TpeOOBaHHMS K TNPOCKTHPOBAHMIO OETOHHBIX M
MKEJIe300€TOHHBIX KOHCTPYKIMH, M3TOTOBISIEMBIX M3 TAaKOro OETOHA CpemHen
IUIOTHOCTH (B BBICYIIEHHOM 10 IIOCTOSHHOM Macchl coctosauu) 1700 xr/m® u
6omee B coorBercTBUHU ¢ ykaszanmsaMu CH 529—80 um mpumeHseMBIX I
CTPOMTENILCTBA  IIPOM3BOJCTBEHHBIX ¥ BCIOMOTATElbHBIX  3JaHUA U
COOPYXCHUII NPOMBIIUIEHHBIX U  CEJIbCKOXO3IWCTBEHHBIX MPEAIPUATHIH,
KHJIBIX ¥ OOIIECTBEHHBIX 3AaHHH.

[onoxxenus nanaBIX HOpM cooTBeTcTBYIOT CT COB 384-76.

I[Ipy  mpoekTHpOBaHMM  KOHCTPYKLIMH W3  yKa3aHHOro  OeToHa,
NIpeIHA3HAYCHHBIX JUIA paboThl B OCOOBIX YCIOBHSX SKCIDTyaraluu (IpH
CceMCMUYECKUX BO3/IEHCTBUSX, B CPEZIE C arPECCUBHON CTENEHbIO BO3ACHCTBUS
Ha OETOHHBIE W >KEIe300€TOHHBIE KOHCTPYKIMH, B YCJIOBHSX MOBBIIICHHON
BJI@)KHOCTH M T. I.) HEOOXOAMMO COOJIOAATH JIOMOJIHUTEIbHBIE TPeOOBaHMS,
TIPebSBISIEMbIE K TAKMM KOHCTPYKIIMSIM COOTBETCTBYIOIIMMH HOPMaTHBHBIMHU
JIOKyMEHTaMH.



[Mo mnoxkaszarenssM NpPOYHOCTH OETOHA MPUHSATHI KJacchl OETOHAa II0
IIPOYHOCTHU Ha ckatue B coorBeTcTBUU ¢ CT COB 1406-78.

Buecensr MuHcTpoiimarepuanon YTBepKIeHBI IOCTAHOBJICHHEM Cpox BBelleHHS B
CCCP T'ocynapcTBEHHOTO CTPOUTEBHOTO JeicTBre
xomurera CCCP ot 31 auBapst 1986 1. Ne 1 sHBaps
78 1988 1.

1. OBIIME YKA3AHUS
OCHOBHBIE ITOJIOKEHU A

1.1. beroHHble U >Kee300€TOHHBIE KOHCTPYKIIMA W3  TUIOTHOTO
CHJIMKATHOTO OETOHa CIeIyeT MPOEKTUPOBATh B COOTBETCTBHHU C OCHOBHBIMH
nosnokeHmsiMa CHull 2.03.01-84 1 ¢ ygeTom yka3zaHHMi HACTOSAIINX HOPM.

1.2. KoHCTpyKIMy M3 TUIOTHOTO CHIIMKAaTHOTO OETOHA CIIeyeT IMPHUMEHSTh
B 3aBUCHMOCTH OT BJI@KHOCTHOTO pEXHMa O3KCIUIyaTallid U CTETCHH
arpeCCUBHOCTH CPEbI 3aHUH U cOOpyKeHui (cMm. 1. 1.3):

B HEAarpecCHBHBIX CpElax WM TPH BO3ICHCTBHM arpecCHBHBIX Ta30B
Ipynmbl A — HE3aBUCHUMO OT BIQXHOCTHOTO PEXHMMa OKCILTyaTallud
KOHCTPYKLIMIA;

NP BO3JEHCTBHM Ta30BBIX (KpOME Ta30B TPYyHIbl A) WIM TBEpPABIX
arpecCUBHBIX CpeJl — IIPU OTHOCHUTENHHOM BIIa)KHOCTH BHYTPEHHETO BO3/1yXa
nomeneHuit 10 75 % unu B cyxoit 1 HOpMaNbHOM 30HaX BIIAXKHOCTY;

TIPY BO3JICHCTBUM HEArpEeCCHUBHBIX M arpeCCUBHBIX BOJ — B OC3HAIIOPHBIX

COOPYKEHUSIX.
1.3. Bna>xHOCTHBIH pe’KUM 3KCILTyaTalli KOHCTPYKIMI XapaKTepu3yeTcs:
B OTAIUIMBAE€MBIX 3[aHUAX — OTHOCHUTEIBHOI BJIQ)KHOCTBIO BHYTPEHHETO

BO3/lyXa MOMEILEHHUIA;

B HEOTAIUIMBAEMBIX 3[aHHUX, & TAKXKE B COOPYXKEHMAX, HAXOIIIMXCA Ha
OTKpPBITOM BO3/lyX€, — KJIUMaTHUECKUMHU palloHaMM CTPOUTEIHCTBA COITIACHO
CHul12.01.01-82.

CreneHb arpecCMBHOCTH BO3AEHCTBHS Ta30BBIX M TBEPABIX Cpel Ha
KOHCTPYKIIMH M3 TUIOTHOTO CHIIMKAaTHOTO OETOHA CIIEYeT ONpeaesITh COrIacHO
CHullI 2.03.11-84, a creneHp arpecCUBHOCTH BO3JICHCTBHS JKUAKHUX Cpel —
o Tab. | HACTOAIINX HOPM.

14. [Ilpu TpOEKTHPOBAaHMM  KOHCTPYKIHUH, OKCIUTyaTHPYyeMbIX B
arpecCUBHBIX Cpelax, HEoOXOAMMO TpeaycMaTpWBaTb WX 3allATy B
cootBercTBUH ¢ TpeboBanmsmu CHull 2.03.11-84, mpudeM mpuBEICHHBIC B
YKa3aHHBIX HOpMax TpeOOBaHMS K IIMPUHE PACKPHITHA TPEIINH, TONIINHE
3alIUTHOTO ClIOS OeToHa W IUIOTHOCTH OETOHAa YUYUTHIBATH HE CIEOyeT, a
CTEIeHh arPeCCUBHOTO BO3ICUCTBHSA CpEI IODKHA OIPEACIATHCS COTIACHO
YKa3aHUAM T1. 1.3 HacTOSAINX HOPM.

1.5. 3amuTa apMaTypsl OT KOPPO3HU MPETyCMATPUBAETCSA B 3aBUCHMOCTHU
OT YCJIOBUH SKCIUTyaTally KOHCTPYKIIUH;

IIPU OTHOCHUTEJIHOM BIIQXKHOCTU BHYTpPEHHEro Boszayxa no 60 % unu B
CyXO# 30HE BIIQJKHOCTH CIICIIHMATBHBIX MEp I10 3aIIUTE apMaTyphl OT KOPPO3HH
IIpeAycMaTpUBaTh HE CIEIYET;

IIPU OTHOCUTENBHON BIaKHOCTH BHYTPEHHETO Bo31yxa cBeliie 60 1o 75%
WIN B HOPMAJIbHOM 30HE BI@YKHOCTH, KaK IPaBHJIO, HEOOXOIMMMO NPHHUMATD
Mephl K 00ecIieYeHHI0 COXPaHHOCTH apMaTrypsl B OeTOHE (yBEIWYEeHHE MapoK
OeroHa 110 IUIOTHOCTH Ha OZHY CTYIIEHb 10 CPaBHEHUIO C IIPUBEICHHBIMH B 1.
2.5 HacToAIIMX HOPM WJIM HAHECEHHE Ha IIOBEPXHOCTb KOHCTPYKIUU
MIapOHENPOHUIIAEMOTO TIOKPHITHSA);

IIPU OTHOCHUTENILHOM BJIQXKHOCTh BHYTPEHHETO BO31yXa cBbIme 75 % nim
BO BJI@XXHOH 30HE, a Takke MPH HAJHMYUH arpPEeCCUBHBIX CPel U YCHIICHHOM
BO3JCHCTBUH aTMOC(EPHBIX OCAKOB U OTPHLIATENIBLHBIX TEMIIEPATyp apMaTypy
HEOOXOIMMO 3alUIIaTh OT KOPPO3HWU JATEeKCHO-MUHEPATbHBIM IOKPHITHEM.
Jlonyckaercst mpeaycMaTpuUBarh Jpyrue BUAbI MOKPBITUI MOCIE CIeUUaTbHON
MIPOBEPKU MX TEXHOJOTUIECKUX M 3AIIUTHBIX CBOMCTB W CHEIUICHHS apMaTyphl
¢ 6eToHOM.

Tabmuma 1



CrerneHb arpecCHBHOTO BO3/ICHCTBUS
Cpesl Ha KOHCTPYKIUU

[Ipu3HaKK arpecCUBHOCTH Hearpec- cnabo- cpemHe- U
KHUJKUX CPEJT CHBHas arpeccMBHasi | CHJIbHOAr
peccuBHas

1.O0meKucnoTHas  arpecCUBHOCTb, Cs. 4 Orl mo4 Jo 1

BOJIOPOJHBII Moka3arens pH
2.Copepxanne MarHesnanbHBIX co-| o 300 | Ot 300 mo 500 | Cs. 500
nei  (MarHesWanbHas ~— arpecCHB-
HOCTB), KOHIIEHTpalusi MOHOB Mg*"
r/m*

3. Copmepxanue cBobomuoit (arpec-| o 20 Ot 20 o 50 Cs. 50
CHUBHOM  YIJICKUCIOTHI  (YIJICKHC-
notHas arpeccuBHocTh) CO,, T/M

4. lllenoynas arpeccuBHOCTh, KOH-| [lo 100 | Ot 100 mo 150 | Cg. 150
LEHTpalus  CIKMX  [IeJouedl B
pacuere Ha Na* + K, kr/m’

5. Conepxanue cynbgaros (cyimpdar-| o 10 Ot 10 g0 20 Cs. 20
Hasl arpecCUBHOCTD) B IIEpecUeTe Ha
nonsl SO”,, kr/m’

IIpumeuanus 1. XKuakas cpena cuuraercs ciaboarpecCUBHON, eciu niryOMHa
paspyuenus 6etoHa 3a 50 JeT He MPEeBbIIIaeT 2 CM.

2. HopMBI arpecCHBHOCTH >KHIKUX CPEJ B HACTOSILEH TabIuIe MPUHATH A HHTepBala
Temrepatyp cpeasl ot 0 1o 25°C. IIpu TemmnepaType cpezibl BHE NPEAENIOB JaHHOTO HHTEpBalia
3aKJIIOYeHHe 00 arpecCUBHOCTH BOJ JaeTCs Ha OCHOBE pE3YIbTaToOB CIIELHAIBHBIX
HCCIIEIOBAHUI.

3. IIpoTo4Hble ¥ HENPOTOYHbIE MPECHBIE BOABI (MATKHE M KECTKHE) 110 OTHOIICHUIO K
IUIOTHOMY CHJIMKaTHOMY OETOHY SIBJIIOTCS HEarpeCCUBHBIMHU.

4. Tlpu HENONHOM TOTPY)XeHHWH (B YCIOBUSX KaNWUIIPHOTO IIOACOCA BOIBI) WU
MEPUOUUECKOM BO3ICHCTBUH PACTBOPOB €IKUX MIeIOo4Yeld MU Cynb(aTHBIX PacTBOPOB C
KOHIIEHTpalueii cynb(par-MoHoB cBbime 600 /M T. €. PU BO3MOKHOCTH HAKOILIEHHS B TIOPAx
OeToHa coiel, OKas3bIBAaIOIIUMX paspyllaloliee AeHCTBHE Ha OETOH, cpeqa sBIETCS
CHJIBHOATPECCUBHOM 110 OTHOLICHUIO K ITIOTHOMY CHJIMKATHOMY OETOHY.

5. Ilpu comepkaHMU B BOJAE BEILECTB, HE MPEIYCMOTPEHHBIX HACTOALICH TaOIMIEH,
CTETICHb arPECCHBHOCTH BO3/ICHCTBHS CPEMbI CIEAYyeT YCTaHABIMBATh HA OCHOBE PE3YIHTATOB
CIIeNUAIBHBIX UCCIEIOBAHHI.

1.6. [Tpu MIPOEKTUPOBAHUU KOHCTPYKIIHIA, CHUCTEMaTHYECKHU
MO/IBEPTAIOINXCSl BO3ACHCTBHIO arMOC(EPHBIX OCaIKOB (IUIMT OaJIKOHOB,
JIO[DKWH, KapHU30B, NapaneroB M T. II.), CIEIyeT IpelycMaTpuBaTh
KOHCTPYKTUBHBIC MEPOIPUATHS, 00ECTICUNBAIOIINE OCTOSHHBIN OTBOJ] BOJIBI C
9TUX KOHCTPYKIMH M HCKJIIOYAIOUIME 3aTeKaHHe BOJIBl Ha HIKHIOK
ITOBEPXHOCTbD.

1.7. B HapyXHBIX OTpaXJAIOUIMX KOHCTPYKLUUAX, HA BHYTpPEHHEH
MTOBEPXHOCTH KOTOPBIX JOIYCKAeTCs KOHICHCAWsS BOASHOTO TMapa WIH
BHYTPEHHHME TIOBEPXHOCTH KOTOPBIX IO TEXHOIOTHYECKHM YCIOBUSAM
MIPOM3BOACTBA OMBIBAIOTCS BONOH (Hampumep, B OaHiIX), HEOOXOOUMO
MIpeAyCMaTPUBATh YCTPOWCTBO C BHYTPEHHEH CTOPOHBI BOJOHEPOHHUIIAEMOTO
ciost cornacHo TpeboBanmsim CHull 11-3-79.

OCHOBHBIE PACYETHBIE TPEBOBAHHSA

1.8. Ilpu npoeKTUpOBaHUU KOHCTPYKUMA H3 IUIOTHOTO CHIIMKATHOTO
OeroHa HEOOXOmMMMO COONIOAaTH OCHOBHEIE pacdeTHble TpeOoBanms CHull
2.03.01-84, a mpu IpOEKTUPOBAHUU IEMEHTOB CTEH C JABYX- U MHOTOPSAHOU
paspeskoit — TpebdoBanust CHull 11-22-81.

JOIIOJIHUTEJIBHBIE TPEBOBAHUA
K MNPOEKTUPOBAHUIO NNPEABAPUTEJ/IBHO
HAINIPSKEHHBIX KOHCTPYKIIUU

1.9. TlpenenbHble 3HAYECHUS IPEABAPUTENHHOTO HANPSDKCHUSI Oy U O
COOTBETCTBEHHO B HarpsraeMoi apmarype S u S’ cieyer Ha3HavaTh ¢ y4eToM
JIOIYCTHMBIX OTKJIOHEHHH p 3HAUCHUsI ITPEABAPUTEIILHOTO HAIPSHKEHNS TAKUM



00pa3oM, 4TOOBI JJIsl CTEPXKHEBOM M IPOBOJIOYHOM apMaTypbl BBIOIHSIIMCH
YCJIOBUSI:

o, +p < 0995Rs.ser " O-sp'p 2 O’3Rs.serl (D)

3nauenne p, Mlla, npyn MexaHHMYECKOM CIOCOOE HATSHKCHHSI apMaTypel
npuHumaercss paBHeIM 0,05p, a NOpU DIEKTPOTEPMUUYECKOM M IJIEKTPO-
TEPMOMEXaHHYECKOM CIIoco0ax ompernensiercs 1o Gopmyie

a
p=30+—, @)
l
rle a —  BeluuuMHa, I[puHMMaeMmas  paBHod 360  mpu
HEaBTOMAaTH3MPOBAaHHOM criocobe HarTspkeHHst apMarypel u 90 — mpum
aBTOMAaTU3HPOBAHHOM;
| — JUIMHA HaTATHBAEMOTO CTEPXKHS (PACCTOSIHUE MEXIY HapyKHBIMH

TpaHsIMH YIIOPOB), M.

1.10. 3HaveHUs HAMPSKEHUA Oponi U O cony COOTBETCTBEHHO B HAIPATAEMOi
apmarype S u S’, KOHTpOJHpYEMbIE 110 OKOHYAHHH HATSDKCHHS Ha YIIOPBI,
TPUHUMAIOTCS PABHBIMHU Oy, ¢ Oy (CM. T1. 1.9) 3a BEIYETOM MOTEPH 10 T03. 3 U
4 Tabi. 2 HACTOSIIMX HOPM.

3HayeHns HAMPSHKEHWH B HAaNpsiraeMoii apMarype S u S, KOHTPOIHPYeMbIe
B MECTE INPHJIOKEHHUsS HATSHKHOTO YCHIMS IPH HAaTsDKEHWH apMarypbl Ha
3aTBEPACBIIMI OCTOH, MPUHIMAIOTCS PABHBIMH COOTBETCTBEHHO Geonz H G con2
omnpenensieMbM 110 popmynam (3) u (4) CHull 2.03.01-84.

1.11. Tlpu pacuere mpeABapUTENHHO HANPSDKCHHBIX AIIEMEHTOB CIEIyeT
YUHUTBIBAaTh MOTEPHU NPEABAPUTEIHLHOTO HANPSHKEHNS apMaTypBl.

Tabmuma 2

@DaKTopbl, BHI3BIBAIOLIUE 0603- | 3HaueHHE MOTEPh MPEABAPUTEIHEHOTO
HOTEpU IIPEABAPUTEIBHOrO |HAYCHUS |  HanpshkeHus, Mlla, npu HaTsoxeHUM
HapsDKCHUS apMaTyphl apMaryphbl

HA YIOPHI |  Ha Geron

A. IlepBble noTepu

1. Penakcauus HanpspkeHudl| ¢

apMarypel: IIpd  MEXaHU-

YECKOM CITOCO0E HATSHKEHMS:
a) TIPOBOJIOYHON

O-S
0,22 —"-+0,09 |¢

s.ser

6) cTeprkHEBOM —

(o)
0,4/ 022 — 10,

s.ser
IIpA  DIIEKTPOTEPMUYECKUX 0,2cysp —-50 -
U DJIEKTPOTEPMOMEXAHUYEC-
KHX cnoco0ax HaTsKeCHUs
CTEpPKHEBOM apMaTyphl

3nech Oy, MPUHUMAETCS
0e3 yuera  mOTEpb,
MIla. Ecnu BbluncieH-
HBIC 3HAYCHUA TIOTCPH
OK)KYTCS OTPHIATEINb-
HBIMHM, HX  CJIEmyeT
NPUHAMATh  PaBHBIMH

HYJIIO
2. AsroknaBHasg oOpaboTka| o, 20 -
HU3JICTIAI
3. Jedopmanus ankepoB,| ¢; |[IpuHuMarorcs no mos.|[IpuHrMaroTCcs
PACHONIOXKEHHBIX Y HaTSXK- 3 Ttabn. 5 CHull| mnomnos.3
HBIX YCTPOKCTB 2.03.01-84 tabn.5 CHull

2.03.01-84




4. Tpenue apmaTyphbl: IIpuHumaroTcst
a) O CTEHKH KaHAJlOB MJH O ¢y - o no3. 4a
TIOBEPXHOCTh OETOHA KOHCT- tabn. 5 CHull
pyKLMi 2.03.01-84

6) o0 ormbatomme mpuc-| ¢, |I[IpuHEUMaroTCS MO MO3. -
MOCOOJICHUS 46 Tabn. 5 CHull
2.03.01-84
5. Jedbopmamus crameHBIX| o3 |[IpuHEMaroTCS TO TMO3. -
dopM mpm  HEOTHOBpE- 5 Tabn. 5 CHull
MEHHOM HAaTsDKCHUU apMa- 2.03.01-84
TYPHBIX CTEpXKHEMN
6. BricTpoHarekatomias Os oy 4 _
oN3y4ecTs OeToHa o, &,
rae
O — ko3 uImeHT
OnpeaesieMbli o
bopmyie
a,=52+13R,, 1
Oip— onpezensiercs
cormacHo mmn. 127 wu
1.28 CHulI 2.03.01-84
Ha YpOBHE IIEHTpa
TSKECTU nouanen
CeYeHHsI TpO JOJBHOMN
apmarypel S u S’ ¢
y4eToM TOTeph MO M03.
1 - 5 Hacrosmeit
TaOJIMILIBI,
R;,— TmpuHUMaeTcs 1o
Tabn. 8  HacTOAMIMX
HOPM
b. Bropslie norepu
7. Penakcauus HampspkeHu#l| o _ [Ipunumarorcs
apMaryphbl 110 1103. 7
tabn. 5 CHull
2.03.01-84
8. VYcagka OeroHa (cM.| o 30 30
m.1.12 HacTOAIMX HOPM)
9. [Nomyyects OeToHA Oy o
b d -0
6 o, »
ll't Sp 1 ¢ - 06
rie H,.D
U, p, D — xodbOUIH-
€HTHI, OlpeJiesieMble B
COOTBETCTBHH c
YKa3aHUAMU m.1.13
HaCTOSIIINX HOPM;
Og _ TIOTEpH, NPUHHU-
MaeMple 1o mo3. 6
HacTosIIIeH TabIuIIbI;
Op— CM. 103. 6
HacTosIIIeH TaOIUIIbI
10. Hedopmarmst oOxatust| oy, - [MpuauMaroTcs
CTBIKOB ~ MEXIy OJOKaMu no mo3. 11
(s KOHCTPYKIIHH, co tabn. 5 CHull
CTOSIIIMX U3 OJIOKOB) 2.03.01-84




I pume uasn u e Ilotepu npeaBapuTeIbHOTO HAaNpsDKEHUS B
HanpsiraeMoit apMarype S~ OlpeeNsioTCs Tak Xxe, KaK U B apMarype S.

IIpu namsagicenuu apmamypul Ha YROpbl cedyem yuumléams nOmepu.

a) TepBbIe — OT IeopMaIiy aHKEPOB, TPEHHUS apMaTypbl 00 orudaromrie
MIPUCTIOCOOJICHHS, OT PEeNaKCallii HaNpsHKEHUH apMaTypbl, TEeMIIEpaTypHOro
nepenana, aedopmanuu ¢opMm (Ipu HATDKEHUH apMaTypsl Ha (QOpMBI),
aBTOKJIAaBHOW  00paboOTKHM,  OBICTpOHATEKAlomed  MOI3ydecTH  OeToHa,
MIPOSIBISIFOLIIECHCS B TIPOLIECCE 00XKaTHS;

0) BTOpBIE — OT YCaJKH H MOI3Y4EeCTH OETOHA.

Ipu namsadicenuu apmamypsl Ha 6emon ciedyem Y4umuléams HOMmepu:

a) mepBble — OT Ae(hopManuy aHKEPOB, TPEHHS apMaTypbl O CTEHKH WU O
MTOBEPXHOCTh KOHCTPYKLIUH;

0) BTOpbIE — OT peJaKcaliii HalpsHKeHHH B apMarype, yCaaKd u
MOJI3ydecTH OCTOHA, CMATHS OETOHa IOA BHUTKAMH apMarypsl, AedopMannu
CTBIKOB MEXIy Ookamu (17151 KOHCTPYKINH, COCTOSIIAX U3 OJIOKOB).

INoTtepn mpenBapUTENFHOTO HANPSDKEHHUST apMaTyphl CIIEQyeT ONpeNeisTh
1o Tabu. 2 HacTosmmx HOpM. [Ipy HamM4YMM CHeUanbHBIX OMBITHBIX JaHHBIX
9TH TIOTEPH JOITYCKACTCS IPUHUMATH T10 PE3YJIbTaTaM OIIBITOB.

CyMMapHy!0 BEIWYMHY NOTEph IPH TPOECKTHPOBAHWM KOHCTPYKIMI
Heo0XxoIuMOo puHUMaTh He MeHee 100 MITa.

1.12. Tlpu omnpexaeneHuu NOTEPh MNPEABAPUTENHLHOTO HAMpPsLKEHUS OT
ycaaku OeroHa 1O 1mo3. 8 Tabi. 2 HACTOAIMIMX HOPM HEOOXOIMMO COOJIOAATh
CIIeIYIOIE TPEOOBAHMS:

a) TpU 3apaHee H3BECTHOM CpPOKE 3arpykeHWs KOHCTPYKLHH TOTEpH

yMHOXaTh Ha Koddduiment @, onpenensemslii mo popmymne

—0,05¢
—e

q)ll = 1 > (3)

IJie ¢ — OCHOBaHHE HaTypaJbHBIX JIOrapu(MOB;

¢ — BpeMs1, OTCUMTHIBAEMOE CO JIHS OKOHYaHHUS aBTOKJIABHOH 00paboTKH;

0) U  KOHCTPYKIMH, TIpeAHa3HAuYeHHBIX JUIl OKCIUTyaTallud TIpH
BIQXXHOCTH OKpYXKarolllell Bo3aymHo# cpeabl Huxe 40 %, moTepu oT ycaaku
OeToHa yBenuuuBath Ha 25 %.

1.13.3nauenne ¢ynkuun O npu onpeneseHUr MOTepb MPENBAPUTEIHHOTO
HampsDKeHUs. OT moyizydecTd OeToHa (cMm. mo3. 9 Tabi. 2 HACTOSIIUX HOPM)
CJIeITyeT BBIYUCIISTH 10 GopMyrie

_ a.uspl (4)
t
d=1-¢ l+op,p,

e & = ES — OTHOULIEHUE MOJYJEH YIPYroCTH HalpsAreMol apMarypsl U
b
OeroHa
U, — KODPQUIIMEHT apMHPOBAHUS CEUYCHHS HAaNpsATaeMOW apMaTypoH,
onpenessieMblid o hopMyrie

’ A
P 1 — K03 dHUIHEHT, onpenesieMblii 1o dopmyre
Ared
p =0, "L, ©)

P

31mechk P — ycumme o0KaTus ¢ y9eTOM MOTeph HAMPsDKEHHS 110 1m03.1—5 tabmn. 2
HaCTOSIIINX HOPM;
(— XapaKTepHCTHKa ITOJI3y4ecTH OeTOoHa, ompesernsieMas 1o Gpopmyie:

0, =0,0,9,, (7



31eCh () — Tpene’bHOE 3HAYeHHE XapaKTepHCTHKU IMOJI3ydecTH OeToHa,
oTpeziesieMoe COITIacHo 1. 2.13 HacToAIMX HOPM;
04 — KodQ(UIMEHT HENMHEHHOCTH, NpPUHMMaeMblii Mo Tabdm. 3
HACTOSIIIMX HOPM HJIH TI0 (pOpMyIIam:

o,

npu <04, a,=0,8;

bn

®)

O'bp Gbp

5 20,4, oy = 0,4+
bn bn

>

() — KO3(p(DUIIUCHT, YYUTHIBAIOLIMIA POIOJDKUTSIBLHOCTh JACUCTBHS
HAMpPSHKEHUH Op, OMpPEeNAeMblid 10 TabJl. 4 HACTOAIIMX HOPM HIIU I10
dhopmyiie

-0,01¢

@, =1-e"", ©)

rae ¢t — BpeMs, CyT, oT o0xkatusi OETOHA 0 3arpy)KeHHs MM WCIBITAHUs
KOHCTPYKIHMH; €CIIM 3TOT CPOK HEU3BECTEH, 3HaueHue ¢y, cuemyer

npuHuMars npu ¢ = 100 cyr.

3uavenus GyHkipr O MOTYT OMPEASIATLCS M0 Ta0I. 5 HACTOSIIMX HOPM B
3aBUCHMOCTH OT BEJIMYHH, () ;U TIPOU3BEACHUS QLD .

1.14. 3HaveHus HanpspkeHMH B O€TOHE M apMarype, a TaKXKe YCHIUSA
TIPe/IBAPUTEIIHLHOTO 00XaTusl OETOHa, BBOIMMBIC B pacyeT IpeBapUTEIbHO
HAIPSHKEHHBIX AJIEMEHTOB, CIIE/IYET ONPEAEIISTh COMIACHO yKa3aHusM . 1.27
u 1.28 CHull 2.03.01-84, npu 3TOM 3HaueHUs! MOTEPb MPEIABAPUTEIHLHOTO
HaNpsDKeHUs cIeayeT NPUHUMAaTh Mo Tabil. 2 B cOOTBeTCTBUM ¢ mil. 1.10—
1.13 HacToAmMX HOPM.

1.15. Cxumaromniue HanpspkeHds B OSTOHE B CTaguH MPEABAPUTEIIHHOTO
o0XaTusi Oy, HE OJDKHBI MPEBBIMIATh 3HAYEHUH (B JOJIIX OT IMEpefaTodHON
mpodHOCTH OeToHA Rj,), yKa3zaHHbBIX B Ta0n. 7 CHull 2.03.01-84, mpu 3amene
BEJIMYMHBI Rj, HA BETUUUHY Rp,, TPHHAMAECMYIO 110 Ta0JI. 8§ HACTOAIINX HOPM.

3HaveHNe Oy, OTIPEACIACTCS COTTIACHO 1. 1.14 HACTOSIIMX HOPM Ha ypOBHE
KpallHero C)KaTtoro BOJIOKHa OETOHa C Y4eTOM IIOTeph IPEABAPUTENHLHOTO
HaNpsDKeHUs 1Mo 1mo3. 1—5 Tabn. 2 HacTOSAmWX HOPM M MpH Kod(pQHIHEHTE
TOYHOCTH HATSDKEHUS apMaTyphl ¥, PABHOM €IAVHMUIIE.

Tabmmma 3
Crenenp 00kaTus <04 0,5 0,6 0,7 0,8 0,9 1,0
6etoHa Opy/Ryn
Koappumment 0,8 0,9 1,0 1,1 1,2 1,3 1,4
HEJIMHCHHOCTH Oly

Tabmuna 4
Bpews ¢, cyt, ot oOxatus Oetona| 3 7 14 28 60 90 100
[0 3arpy’K€Hus WKW HCHbITaHUA
KOHCTPYKIIUH
Koo dmument ¢12 0,03 | 0,07 { 0,13 | 0,25 [0,451]0,593 0,632

Ipooonocenue maon. 4

Bpemsa ¢ cyr, or| 120 180 240 300 360 720
obkatuss OeToHa 10
3arpyKeHus I
HUCIIBITaAHUA
KOHCTPYKIIMH
Kos(duiuent 9012 0.699 0,835 0.909 0.950 0,973 0,999




Tabmuna 5

(o TN )] Oynkuusa P npu 3HaUSHUU @,
0,4 0,8 1,2 1,6 2,0 2,4
0 0 0 0 0 0 0
0,1 0,035 0,070 0,103 0,135 0,166 0,196
0,2 0,065 0,125 0,131 0,234 0,284 0,330
0,3 0,088 0,169 0,211 0,309 0,370 0,378
0,4 0,108 0,205 0,290 0,368 0,436 0,444

0,5 0,124 0,234 0,330 0,413 0,486 | 0,550
0,6 0,139 0,259 0,362 0,451 0,528 | 0,593
0,7 0,150 0,285 0,386 0,489 0,557 | 0,624
0,8 0,163 0,300 0,413 0,509 0,589 | 0,657
0,9 0,173 0316 0,434 0,531 0,612 | 0,680
1,0 0,181 0,330 0,451 0,551 0,632 | 0,699
1,1 0,189 0,342 0,467 0,567 0,650 | 0,716
1,2 0,196 0,353 0,480 0,582 0,664 | 0,730
1,3 0,202 0,364 0,492 0,595 0,677 | 0,743
1,4 0,208 0,372 0,503 0,607 0,690 | 0,753
5 0,213 0,381 0,513 0,617 0,699 | 0,763
6 0,218 0,389 0,522 0,626 0,708 | 0,772
7 0,223 0,396 0,530 0,636 0,716 | 0,779
8 0,227 0,402 0,537 0,643 0,722 | 0,786

IIpumMeuanue: [Ipu npoMexyTOUHbIX 3HAYECHUSX BEIUYMHBI () UIH

npousBenenus Ol (O, 3nayenue GyHkuuun @ cnexyer  ompenenaTh

HMHTEPIOJISILUEH.
2. MATEPHUAJIBI V151 BETOHHBIX U 7KEJIE3OBETOHHBIX
KOHCTPYKIIUU
BETOH

2.1. JIyis1 GETOHHBIX U KeJIE300€TOHHBIX KOHCTPYKIHUH, TPOSKTHPYEMBIX B
COOTBETCTBHHU C TPEOOBaHMSAMH HACTOSIIMX HOPM, CIEAYET IpelycMaTpruBaTh
OETOHBI CIIETYIOLIUX KIIACCOB M MapOK:

a) KJIaccoB IO MPOYHOCTH Ha cxarue — B10; B12,5;. B15; B20; B25;
B30; B40; B45;

6) Mapok 1o mopo3ocrtoiikoct — F25; F35; F50; F75; F100; F150; F200;
F300; F400; F500;

B) MapoK 10 BojOHeNpoHuaeMoct — W2; W 4; W6; WS;

T') Mapok 1o cpexneit miotHocty — D1700; D1800; D1900; D2000.

IIpuwmeuanmunsa 1. Kiaccel OeToHa mo NpoYHOCTH Ha CKaTHE
OTBEYAIOT 3HAYEHHWIO TapaHTUPOBAHHOW TpOYHOCTH OeroHa, MIla,
KOHTPOJIMPYEMOil Ha 0a30BbIX 00pa3iiax B OCTHIBIIEM J0 TeMieparypsl 20 * 2
® C COCTOSHMM COTJIACHO TOCYAAPCTBEHHBIM OOIIECOIO3HBIM CTaHAAPTAM C
obecneuenHocThio 0,95.

2. Knacc 6erona mo mpodHOCTH Ha ckarne B HeoOXomuMo yka3eIBaTh B
IIPOEKTE BO BCEX CITydasX.

3. Mapky mo mMopo3ocToiikoct F criemyer HazHauate Ui KOHCTPYKIHWH,
TOABCPraroIuxcsi B YBIAXKHCHHOM COCTOAHUHN }IeﬁCTBHIO TMMOTIEPEMECHHOIO
3aMOPaKMUBAHUS U OTTAUBAHHA.

4. Mapky 1o BOZOHEHpOHMIIaeMOCcTH W ciedyeT Ha3Ha4aTh s
KOHCTPYKIMH, K KOTOPBIM IPEIbSBIISIOTCS TpeOOBAaHMS HEIPOHUIIAEMOCTH.

2.2. beron kimaccos B10, B12,5 cnexyer mpuMeHSATh TOIBKO 1T OETOHHBIX
U TUIOCKUX (HE CTEp)KHEBBIX) JKEIe300€TOHHBIX KOHCTPYKIMHA (32
UCKITIOYEHUEM TUIUT TIEPEKPBITHH HaJ CaHy3JlaMH M COBMEUICHHOW KPOBIIH),
9KCIUTyaTHPYeMBIX TIPH OTHOCHTEIIBHOM BIIQXXHOCTH BHYTPEHHETO BO3IyXa
noMereHuit 1o 60 % WM B CyXO0ii 30HE BIAXKHOCTH.

Koncrpyknmu n3 6erona kimaccoB B10 u B12,5 B arpeccuBHbBIX cpenax, a
TaKKe B YCIOBHSX MHOTOKPATHO ITOBTOPSIOIIEHCS Harpy3kKd INPHUMEHSTh HE
JIOITyCKaeTCsl.



JUis CHIIBHOHATPY)KEHHBIX CXKATBHIX CTEPXKHEBBIX AJIEMEHTOB (HAIpUMeEp,
KOJIOHH, BOCHPHUHHUMAIOUIMX KPaHOBbIE HArpy3Kkd) Kilacc OETOHa Ccleayer

IIpUHUMATh He Hibke B25.

2.3. Jlna mpeABapUTENBHO HANPSDKEHHBIX D3JIEMEHTOB Kilacc OeToHa
HEoOXOIMMO Ha3HadaTh HE HMXE YKa3aHHOro B Tabi. 6 ¢ yueToM TpeGoBaHMM

1. 2.16 HACTOSIINX HOPM.

Ta6nuna 6

Bun u xitace Knacc Oerona,
HaIpsAraeMoil apMarypsl HE HIDKE
1. TIpoBosioyHas apmarypa KJ1acCoB:
B-II (c ankepamu) BI15
Bp-II (6e3 ankepoB) AraMeTpOM MPOBOJIOKH, MM:
5 B20
6 u Oornee B25
2. CreprxHeBast apMarypa (0e3 aHKEepOB) IHaMETPOM,
MM:
ot 10 o 18 BKIIOY., KITACCOB:
A-IV BI15
A-V B20
A-VI B25
20 u Gornee, KJIaCCOB:
A-IV B20
A-V B25
A-VI B30
Tabmuma 7

VYenoBust dKCILTyaTaluu

Mapxka O6eToHa, He HIXKE

TI0 MOPO3OCTOMKOCTH 10 BOJIOHETIPOHHUIIAC-

MOCTHU

JUIS KOHCTPYKIMH (KpOMe HapyKHBIX CTEH

KOHCTPYKLIUI
XapaKTEepUCTUKA  pacyeTHas
pexuma 3UMHSIS
TeMIeparypa
Hapy>KHOTO
BO31yXa, ° C

OTaIlIMBAaeMBbIX 3/IaHUI) 31aHUN U
COOPYKEHHUH KJIacca 1o CTENEHU
OTBETCTBEHHOCTH

I II 111
1. Ilonepemen-
HOE 3aMOPaKH-
BAHHWC U OTTau-

cnoe rpyHTa BMunyc S u F100 F75 F50

palioHax BEYHOM BBIIIE

I II 111

BaHHE!
a) B BomoHackl-  Hwke munayc 40 F300 F200 F150 W6 W4 w2
mieHHoM cocto-  Hioke muayc 20 F200 F150 F100 W4 W2 He Hop-
STHAW Hanpumep, 110 MuHyc 40 MHUpyeTcst
KOHCTPYKIIHH,  BKITIOY.

pacrionoxendsle Hmke muayc 5 F150 F100 F75 W2 He sHopmupy-
B CE€30HHO- 10 MuHyc 20 ercst
OTTaWBAIOIIEM  BKITIOY.

He nHopmupyercs

MEp3JI0THI)

0) B ycnoBusix ~ Hwoke munyc 40 F200 F150 F100 W4 W2  Henopwn-
SIIH30IMYECKOrO prerer
BopoHackimenns Hwxke munryc 20 F100 F75 F50 W2 He Hopmupy-
(HampumMmep, 1o munyc 40 ercst
Ha/13eMHBIE BKJIIOY.

koHCTpykimy,  Hmke munyc 5 F75 F50 F35 He nopmupyercs
[MOCTOSIHHO ~ 110- 10 MUHYC 20

Beprarouecs BKIIOU.

arMocepHpiM  Munyc 5 u F50 F35 F25 To xe
BO3/ICHCTBUSIM)  BBIIIE

B) B ycnoBusix  Hwke munyc 40 F150 F100 F75 W4 W2  Henopwn-

pyercst



BO3TYIIIHO-
BJIAYKHOCTHOI'O
COCTOSIHUS TTPH
OTCYTCTBHU
SIA301UYECKOr0
BOJOHACKIIIEHUS
(Hampumep,
KOHCTPYKIINH,
[TOCTOSIHHO
MOZBEPTAIOIIIH-
cCsT BO3JICHCT-
BUIO OKpYKaro-
[IIETO BO3/TyXa,
3alUIIEHHBIE OT
BO3IEHCTBUSA
aTMOC(EpPHBIX
0CaJIKOB)

2. Bo3moxkHOE
SIIHU30UIECKOE
BO3ICIHCTBHE
TEeMITepaTyp
ke 0°C:

a) B BOJIOHACHI-
[IEHHOM COCTO-
SIHUM (HaIpu-
Mep, KOHCTPYK-
LMW, HaXOJs-
[IIECs B TPYHTE
WU 1107 BOJOM

Hwxe munyc 20 F75 F50 F35
1o munyc 40
BKJTIOU.

Hwuxe munyc 5
1o Munyc 20
BKJTIOY.
Munyc 5 u
BEIIIIE

F50 F35 F25

F35 F25 F25

Hwxe munyc 40 F150 F100 F75

Hwxe munyc 20 F75 F50 F35
1o munyc 40
BKJTIOY.

Huxe munyc 5
1o Munyc 20
BKJTIOY.
Munyc Susbme F35 F25 F25

F50 F35 F25

6) B ycnoBusx Hmwxe munyc 40 F75 F50 F35
BO3MYIIHO  BJa-
PKHOCTHOTO — coc- Hike munyc 20

He nopmupyercs

To xe

113

He nopmupyetcs

To xxe

113

13

He nopmupyercst

To xe

113

TosHUA (Harpu- 10 MuHyC 40 F35 F25 F25
MEp,  BHYTPEH- BKJIIOU.

HUe  KOHCTpyK- Hmxe munyc 5

LMY OTaruiMBae- 10 MUHyc 20 F35 F25 F25

MBIX 3JAHHH B BKJIIOY.

nepuosr  crpou- Munyc Susbnue F25 F25 F25 “
TEITBCTBA U MOH-
Taka)

II'puMewuanna 1l Pacuernsle 3uMHHE TeMIEepaTypbl HAapyXHOTO BO3IyXa
MIPHHUMAIOTCS COMIacHO ykasaumsM 11.1.8 CHull 2.03.01-84.

2. TIpoekTHble MapKy OETOHA IO BOMOHENPOHMIIAEMOCTH JUIS KOHCTPYKLHH COOPYXEHHI
BOJIOCHA0XKECHHS ¥ HPPUTALlUH CIIeAyeT IPUHAMATh He Hibke W4, a poeKTHbIe MapKH OeToHa 110
MOPO30CTOMKOCTH — MO YKa3aHUSM COOTBETCTBYIOIIMX CTPOMTEIBHBIX HOPM M I'OCYIAPCTBEHHBIX
CTAHIAPTOB KaK I TSDKEIOTo O6eToHa.

3. IIpoekTHast Mapka GETOHA IO BOJXOHETIPOHHUIIAEMOCTH JUIS KOHCTPYKIHH, SKCILTYaTHPYEMBIX
B arpecCHBHBIX CpeJax, NOJDKHA ObITh He HIDkKe WO._

sl KOHCTpYKLMH, pacCUMTBIBAEMBIX Ha BO3ACHCTBUE MHOI'OKPAaTHO
MOBTOPSIOIICHCST HAarpy3kd, MHHHMAJIbHBIE 3HAa4eHHs Kilacca OeToHa,
TIpUBE/ICHHBIE B TalIl. 6, cleayeT yBeNW4WBaTh Ha OnmHY cTymeHb (5 MIla).
IIpoBonounyto apmarypy knaccoB B-1I, Bp-1I B aTux ycnoBusx, a Takxe Ajs
NIPEIBAPUTEIHHO HAMNPSDKCHHBIX KOHCTPYKIME mponeTroM Oomee 12 M
JIOIYCKaeTCAd MPUMEHATh TOJNBKO IOCIE CIELHAIBHOTO SKCIIEPHMEHTAIBHOTO
000CHOBaHUSI.

2.4. Mapku OeToHa TO MOPO3OCTOMKOCTH ¥ BOAOHEIPOHHUIIAEMOCTH
OCTOHHBIX M KEJIE300€TOHHBIX KOHCTPYKIMI B 3aBHCHMOCTH OT PeXHMa HX
SKCIUTyaTallMd W 3HAYCHWH pacUYeTHBIX 3WMHHMX TEMIIEpaTyp HapyKHOTO
BO3/yXa B pailoHe CTPOHUTEIIHCTBA ClIeyeT IIPHHUMATB!

JUIL KOHCTPYKIMH 30aHUi M COOpYXeHHH (KpoMe HapyXHBIX CTEH
OTaIUIMBAaEMbIX 37[aHUI) — HE HIDKE YKa3aHHBIX B TaOJI. 7 HACTOSIINX HOPM;

JUISL HApY)KHBIX CTEH OTAIUIMBAEMBIX 3IaHWN — HE HIKE YKa3aHHBIX B
Ta6i. 10 CHull 2.03.01-84 nis tsbxenoro 6eroHa.



2.5. Mapku 1o cpemHel IUIOTHOCTH OETOHHBIX M IKENIC300€TOHHBIX
KOHCTPYKIMH B 3aBUCHMOCTH OT PEKHUMA UX IKCIUTyaTalliu AOJDKHBI ObITh HE
HIDKE:

JUIsl BHYTPEHHUX KOHCTPYKLMH 30aHUN U COOPYKEHMH, 3KCILTyaTUPyEMbIX
IIPY OTHOCHUTENILHOM BJIAXKHOCTU BHYTpPEHHEro Bo3ayxa 110 60 % — D1700;

JUIsl BHYTPEHHUX KOHCTPYKLMMN 3JaHUN U COOPYKEHMH, 3KCILTYyaTUPyEMbIX
IIPU OTHOCUTENIFHOM BIaXXHOCTH BHYTPEHHEr0 Bo3ayxa cBbie 60 1o 75% umu
B HOPMaJIBHOHM 30HE BIIQXKHOCTH, a TAKXKe IJISI EPEKPBITHI CaHy3JIOB JKHJIBIX
3nanuii — D1800;

JUISL HAPYXKHBIX OIPakKIAIOIIUX KOHCTPYKIMH M CTEH MOJBAJIOB 3/1aHUil, 3a
HCKITIOYEHHEM  OKCIUIyaTHPYEMBIX  IPH  OTHOCHUTENBHOW  BIAXHOCTU
BHYTPEHHETO BO3[IyXa cBbIleé 75 % wnmm BO BIaXHOW 30HE (cM. m. 1.3
HacTosmux HopM) — D1800:

JUIT  BCEX KOHCTPYKIMH, O3KCIUIyaTUPYeMbIX TP  OTHOCHTEIBHOMH
BIQXXHOCTH BHYTPEHHETO BO3[IyXa CBBINIE 75 % WM BO BIAXHOW 30HE, a
TaKke IS TEPEKPHITHH CaHY3/I0B OOIIECTBEHHBIX 3IaHUH, U IIIHT
OaNKOHOB M JIOMXKHUI, KAPHNU30B, MOACKOB M JAPYI'HX BBICTYMAIOIINX JETaseH
¢acamos — D1900;

JUTS KOHCTPYKIMH, SKCIUTYyaTHPYEMBIX B arpecCHBHBIX cpemax — D1900.

2.6. Jlns KOHCTPYKIMH, OKCIUTyaTHPYyeMBIX B arpecCHBHBIX Cpenax,
MPUMEHSATH OCTOH Ha MOJHOCTBIO TUAPATUPOBAHHOM BSDKYILEM, KaK IPABUIIO,
HE CJIEIyeT.

2.7. 3aMOHONIMYMBAHUE CTHIKOB KOHCTPYKIMH CIEAYeT MperycMaTpHhBaTh

LEMEHTHBIM OCTOHOM, KJIACChl KOTOPOrO JOJDKHBI HAa3HAYATHCS COIVIACHO
TpeboBarmsaM 1. 2.8 1 2.10 CHull 2.03.01-84.

HOPMATHUBHBIE 1 PACYETHBIE
XAPAKTEPUCTHUKHU BETOHA

2.8. HopMaTuBHBIMEU CONPOTHBICHUSIMH OCTOHA SBIISFOTCS CONPOTHBIICHUE
OCEBOMY CXKATHIO MpH3M (IIpU3MEHHAs MIPOYHOCTH) R;, W COIPOTHUBICHHE
0CEBOMY PACTSHKEHHIO Ry,

HopmarusHoe comnpoTtusienue R;, TPUHATO paBHBIM

Rin=(0.85 - 0.00135 B) B, (10)

Ho He meHee 0,8 B, rie B — B MITa.
HopmarusHoe cornpoTtusienne R, TPUHATO paBHBIM

3.4B

bin = 285+ B’ (11)

roe B — B MI1a.

HopmaruBHBIE conpoTuBieHus OeToHa Ry, ¢ OKPYIVIEHHEM B 3aBHCUMOCTH
OT KJ1acca OeToHa 1o TIPOYHOCTH Ha C)KaThe MpUBEJCHBI B Ta0II. 8.

2.9. PacuerHble cOmNpoTHBIEHHMS OCTOHA JJsI TPEIENbHBIX COCTOSHHI
NepBOil W BTOPOW TPYNIT ONPEAENSIOTCS ITyTeM JIeJICHWS HOPMaTHBHBIX
CONPOTHBIICHU Ha COOTBETCTBYIOLIME KOI(DGHULMEHTH HAIEKHOCTH MO
OETOHY IIpH CKATUH Jjc WU TIPU PACTSDKEHHUH Yy, IPUHUMaEMBbIe 110 Tadi. 9.

3Ha4YeHHUs] PACUETHHIX CONPOTHUBIECHUH OeTOHa B 3aBUCHMOCTH OT KJjacca
OeroHa 110 MPOYHOCTH Ha CHKATUE IS TIPEIEIIbHBIX COCTOSIHUIN MEPBOM TPYIIITBI
R, u Ry, upuBeieHbl (¢ okpymieHHMeMm) B Tabm. 10, s mpenenbHbIX
COCTOSIHUH BTOPOU TPYIIBI Rp er ¥ Rpyser — B TAOM. 8.

2.10. PacuerHble CONpPOTHBIEHHSI OETOHA U TNPEAENbHBIX COCTOSHUI
MepBO Tpynmbl R, U Ry, npuBereHHbe B Tabn. 10, ciemyer cHMxKaTh (MU
TOBBIIIATH) MyTEM YMHOXKEHHsI Ha KOI((UIMEHTHI YCIOBUI paboThl OeToHa
1, yUYWTHIBAIOIIIMNE OCOOCHHOCTH CBOMCTB OCTOHA, JIHUTEIBHOCTH JCHCTBHS
Harpy3kd M €€ MHOTOKPATHYIO MOBTOPSIEMOCTb, YCIOBHSI M CTaJHI0 PaOOThI
KOHCTPYKIMH, CIIOCO0 MX W3rOTOBJICHHS, pa3Mephbl CEYCHUsS U T. 1. 3HAYCHHS
ko3 punmenToB 15, mpuBeneHs! B Ta0M. 11.

Tabmuma 8

Bug | HopmatwBHBIe conpoTHBienHs 6eTOHA Ri,, Ry M pacueTHbIE |




COTIPOTHBIICHUS | COMTPOTUBIICHUS OETOHA IS MPEAeTbHBIX COCTOSHUN BTOPO
TPYIIBI R pser U Ry s IPH KITACCE OCTOHA 11O MIPOYHOCTH HA
CKaTue

B10 | BI25 [ B15 | B20 [ B25 | B30 [ B35 | B40 [ B45

Cxkate  oceBoe
(mpu3meHHas 84 (1041124 ]16,5(2041]243|28.1(32.0]35.5
MPOYHOCTE) Ry, u| 85,7 [ 106 | 127 | 168 | 208 | 248 | 286 | 326 | 362
Rb‘ser

Pacrsoxenune 09 |1105)1.15]140)1.60)1.75]190 | 2.0 2.10
oceBoe Ry, wu| 9,2 (10,7 11,7143 16,3 (17,8 ]19,4]20,4 (214
Rbt.ser

Il pum™edanue: Hax ueproii ykasansl 3Haqenns B MI1a, mox 4epToii — B Kre/cv’.

Tabmuma 9
['pynma npenensHBIX KoaddummeHTsl Hage:)KHOCTH TI0 OSTOHY
COCTOSTHUIH TP CKATHH Y TIPH PACTSDKCHUH Y
ITepBas 1,35 1,55
Bropas 1,00 1,00

2.11. PacueTHble CONpPOTUBICHUS MNPHU PACTSDKEHUU Rpser MPEAETBHBIX
COCTOSIHMI BTOpOH Tpymnmbl OpU  pacuere 10 JedopManusiM — Cieayer
YBEJIMYUBATH IYTEM YMHOXXEHHSI Ha KOI(QHIMEHT YCIOBHUI paboThl OeToHa
Y% =1,4, a mpu pacdere 1Mo 00pa30BaHMIO0 HOPMAIBHBIX M HAKJIOHHBIX TPEIINH
OT MHOTOKPAaTHO ITOBTOPHBIX HArPY30K, a TaKKe IPH pacyere 1o 00pa3oBaHUI0
HaKJIOHHBIX TPEIIMH OT JIFOOBIX HArpy30K — yMEHbIIATh ITyTeM YMHOXKEHUS Ha
K03 GUIMEHT YCIOBUI paObOThl OETOHA COOTBETCTBEHHO %), U Yy 3HAUCHUS
KOTOPBIX MPHUBEACHBI B Ta0I. 11 1 12.

2.12. 3HaueHUs1 HAYaJIBHOTO MOJY/IS YIIPYrocT OeToHa Fj, Mpu CXKaTUU U
pacTshKeHHH ITPUHUMAOTCS 1Mo Tadm. 13.

JUis  He3alMIIEHHBIX OT COJHEYHOW  pajuanuu  KOHCTPYKIMH,
MpeTHa3HAUYCHHBIX IS OKCIUTyaTallii B KJIMMAaTHYeCKOM mojpaiioHe VA
cornmacHo CHull 2.01.01-82, 3nauenus E,, yka3aHHble B TaOm. 13, ciemyer
yMHOXaTh Ha ko3 dumuent 0,85.

Jlns GeToHa, TOABEPraloOLIErocs IONEPEeMEHHOMY 3aMOPAXKMBAHHUIO U
OTTaWBaHMIO, 3HaueHUs E; yka3aHHble B Tabn. 13, ciaemyer ymMHOXarh Ha
k03 GHUIMEHT YCIOBHI pabOThI OETOHA Y5, MPUHUMAaEMBIi 110 Tada. 17 CHull
2.03.01-84.

[Ipu HATMYMU JAaHHBIX O cOcTaBe OETOHA, YCIOBHUSAX M3TOTOBJICHUS U T. A.
JIOMyCKaeTcd TPHHUMATh JApyrue 3HadeHus Fj,  COINIACOBaHHBIE B
YCTaHOBJICHHOM HOPSZIKE.

2.13. IlpenenmbHbIC 3HAYCHUS XapaKTCPUCTHUKH IIONI3y94eCTH OCTOHA (@,
CJIeIlyeT OIPENENsTh B 3aBUCHMOCTH OT BJIQKHOCTHOT'O PEKMMa KCILTyaTalluu
KOHCTPYKIMH 110 (hopMmyIe

@, =0,,M (12)

TIe @, — IpeleabHbIe 3HAYSHUS XapaKTePUCTHKU MOJI3yIeCTH OeToHa IpH
BIQXXHOCTH OKpY»Karoliel Bo3aymHou cpeasl 40—75 %, npuHUMaeMsble 10
tabi. 14 HacTOsIIMX HOPM;

M — k03 (PULMEHT, TPUHIMAaEMbI paBHBIM IPH OTHOCHUTEIBHOM BIIaXK-
HOCTH BHYTPEHHETO0 BO31yXa, %:

CBBIIIIE 75 WIIM BO BIQKHOM 30HE. . . . . o o vveee e 1,1
ot 40 10 75 wiu B 30HE HOPMaJIbHON BIAXHOCTH. . . . . ... .. 1,0
JIO 40 UITHM B CYXOM B0HE. . . . v v v vt e e e eee e e e 0,9

2.14. KoaddunueHt TuHEHHON TeMmepaTypHOi aedopmaiuu OeToHa O
IIpU U3MEHEHUH Temrepatyp oT MuHyc 50 no mmroc 50 °C cnexyer npuHUMATh

paBueiM 1 * 107 °C™.



[lpy HaNMMYKMK JaHHBIX O MHHEPAJIOTHYECKOM COCTAaBE 3amlOJIHUTEIICH,
COCTaBe M BOJOHACHIIICHUU OCTOHA W T. I. JOIMYCKACTCS MPHHUMATh IPyrue
3HAYCHUSI (Y, 0OOCHOBAHHBIC B YCTAHOBJICHHOM TOPSJIKE.

Jnst pacueTHOl Temmnepatypbl HUxke MUHYC 50 C BETWYMHY Q) CIEIyeT

MPUHUMATD 110 SKCIICPUMCHTAJIbHBIM JJTaHHBIM.

2.15. Hauanbubeiii kod¢duiueHT nomnepeuHoi nedopmanmu  OeToHa
(ko3 urent Ilyaccona) v ciemyer mpuHHMaTh paBHbIM 0,2, a MOIYIb
cnBura 6eroHa G— paBHbIM (0,4 COOTBETCTBYIOLIMX 3HAUCHUI Fj, YKa3aHHBIX B

Tabm. 13.
Tab6muma 10
Bun PacuerHbie conpoTuBieHs OeTOHA [Tl TIPEASTBHBIX
COIPOTUBIICHHUS | COCTOSIHUMIA TIEpBOM TpyIbl Ry 1 Ry NP Kilacce OeToHa 1o
IPOYHOCTHY HAa CHKATHE
B10 | B12,5| B15 [ B20 | B25 | B30 | B35 | B40 | B45
Cixxatie oceBoe
(mpu3meHHas 62 | 7.7 | 92 | 12,2 | 15.1 | 18,0 | 20.8 | 23.7 | 26.3
MIPOYHOCTE) R, 63 84 94 | 124 | 154 | 184 | 212 | 242 [ 268
Pactsxenue 0,58 { 0,68 10,74 ({090 1,03 [ 1.13 | 1.23 | 1.29 | 1.35
0ceBoe Ry, 59169 7592 ]105([11,5]12,5]13,1] 13,8
Il puwmedanue. Hangeproii ykasane! suauenus B MI1a, o uepToii — B Kre/cm>.
Tabmuma 11

@DakTopbl, 00YCIIOBIHBAOIINE BBEICHNE
koaddurreHToB ycnoBuii paboTel GeToHa

KoappumnmenTs! yenosuit
pabotel GeToHa

YCIIOBHOE
0003Ha-
yeHHue

YHCJIIOBOC
3HAUYCHUC

1. MHOTOKpAaTHO MOBTOPSIOIIASICS HArpy3Ka

Vo1

Cwm. Tabi. 12

2. JImuTenbHOCTh AEUCTBUS HATPY3KHU:

a) TpU y4deTe TMOCTOSHHBIX, JJTUTENBHBIX WU
KpaTKOBPEMEHHBIX Harpy30K, KpOMe Harpy3ok
HEIMPOJOJKUTENBHOIO JIEUCTBUSI, CyMMapHas
JUINTENBHOCTD KOTOPBIX 3a MepHO.T
IKCIUTyaTallud Majia (HampuMmep, KpaHOBBIC
HArpy3Kd; Harpy3kd OT  TPaHCIOPTHBIX
CPEICTB;, BETPOBBIC HArpy3Kd; Harpys3KH,
BO3HUKAOIIME MPHU U3TOTOBJICHUH, TPAHCIOP-
THUPOBaHUH U BO3BEACHHH U T.II.), @ TAKXKE IPU
ydere  0OCOOBbIX  HArpy30K,  BBI3BAHHBIX
negopManusIMu TIPOCATOYHBIX, HAOYXaroIiX,
BEYHOMEP3JIBIX U OIOOHBIX TPYHTOB,

Vo2

0,85

0) mpu ydere B pacCMaTpPUBAEMOM COYCTAHUHU
KpaTKOBPEMEHHBIX HArpy30K HEMpOJOIKU-
TEJILHOTO JCUCTBUS WIIM OCOOBIX HATPy30K, HE
yKa3aHHbIX B 103. 2a

1,00

3. beroHupoBaHue B BEPTUKAILHOM TIOJIO-
JKEHHMM TIPH BBICOTE CJIOS OETOHMPOBaHUS
cBhlme 1,5 m

Vo3

0,85

4. BnugHue ABYXOCHOTO CIIOXKHOTO Harps-
JKEHHOTO COCTOSIHHS ,,COKaTHe — pacTspkeHue"
Ha [IPOYHOCTH OCTOHA

Voa

Cm. n4.11
CHulI 2.03.01-84

5. IlomepeMeHHOE 3aMOpa)KMBaHUE M OTTa-
HBaHHUE

Yoo

Cwm. Tabi. 17
CHull 2.03.01-84

6. Dkcrutyarauusi He 3alllUIIEHHBIX OT COJ-
HEYHOH pajWaniy KOHCTPYKIIMA B KJIHMa-
tiyeckoM moapaiione IVA cormacio CHull
2.01.01-82

0,85

7. BeToHHBIE KOHCTPYKLIUU

Voo

0,90

8. CTpIkH C60pHLIX OJIECMCHTOB MPU TOJIIHUHE

Yo12

1,15




mBa MeHee 1/5 HaMMEHBIIEro pa3Mepa
ceueHus daeMenTa u MeHee 10 cm

9. Cxatple dNIEMEHTHI C COACpKaHUEM ap- Woi3 0,90
Matypsl S Menee 0,3 % Turomanu cedeHUs
OeroHa IpU JKCIEHTPHCUTETE MPOAOIHLHOIO
yeuus ey > 0,34

10. Ipocrenku miomansio ceueHus mexee 0,1 o 0,80
M’ B CTEHOBBIX MAHENSX

I1. OcobeHHoctH YIIPYTOIUIACTUYECKHUX

CBOMCTB OETOHA KJ1aCCOB!

B30, B35 Wois 0,95
B40 0,90
B45 0,85
12. HepasHomepHOCTD pacnpeneneHus Wi 0,85

IPOYHOCTH OETOHA BCEX KJACCOB IO BBICOTE
CCUeHUs] KOHCTPYKLUL

Ipumeuyanus. Koadduuments! ycioBuii pabortsl Oerona mo mo3. 1, 2, 5, 6, 7 HOMKHBI
YUYHUTHIBATHCS NIPU ONPENETCHNH PAaCUeTHBIX CONMPOTHBICHUH GeToHa R, U Ry 1O 103. 4 - mpu
OIPEJENCHUN Ry ser @ IO OCTAIIBHBIM MO3UIUSIM - TOJBKO HPHU ONPEICICHUN Ry.

2. J151sl KOHCTPYKIMH, HAXOISIIMXCS IO JeHCTBUEM MHOTOKPATHO TIOBTOPSIIOIIEHCS HArPY3KH,
KO3 (ULHEHT %, YYUTHIBACTCS MPH PacyeTe IO MPOYHOCTH, a % - IPU pacyeTe Ha BBIHOCIMBOCTb
1 110 00pa30BaHUIO TPELLHH.

3. Ilpu pacuere KOHCTPYKUMH B CTAJHH HPEABAPHTEIBHOTO OOXKATHA KOdIDPULHEHT o
MIPHHIMAETCSI PABHBIM €IMHHLIE.

4. Koadurments! ycnoBuii paboTsl GeTOHA BBOMITCS HE3aBHCHMO APYT OT APYyra, HO HpH
9TOM UX HPOU3BEICHUE OJDKHO ObITh He MeHee 0,45.

Tabmuna 12

Kosddunmentsr acummerpuu|0-0,11 0,2 [ 0,3 | 0,4 | 0,5 [ 0,6 | 0,7
IIUKJIa HANpsDKCHUH B OETOHE

Po
Koaddunmenr yy 0,50 ( 0,55 0,60 (0,70 [ 0,75 | 0,80 | 0,85
O-bmin
B rabn. 12 =—
- pb O-b,max

rie Oy hin ¥ O max - COOTBETCTBEHHO HaMMEHbIIEE U HAUOOIbLIEE HATPSUKEHHS. B GETOHE

B IIpe/eNax [UKJIa M3MEHCHHS Harpy3KH, ONpe/Ie/IsSeMble COMIACHO II.
3.47 CHull 2.03.01-84 ¢ y4yerom TpebGoBanuii 1. 3.14 HacTosAmMX
HOPM.

Ta6muma 13

HauanbHble MOAyIM yIPYTOCTH IIPU CKAaTUU U
pactsoxernn By 07 npu kimacce 6etona mo
beron IIPOYHOCTH Ha CHKATHE

B10 (B12, |B15 |B20 |B25 B30 |B35 |B40 |B45

(V)]

—
—
—
—
—
O

Ha u3BectkoBo-nnecuanom|9,9 9 113.8(16,5(18.8 (20,7 122.0 (23.0]23.6

1\
I\

BSDKYIIIEM 101 [121 {141 [168 192 |211 |224 |235 |241
Ha wm3BecTkoBo-mmraxo-(11.8 (14.2 (16.5(19.8 |22.5124.8 |126.4 |127.6 |28.3
BOM BSDKYIIEM 120 1145 1168 [202 [229 (253 [269 [281 |288

Tpumevanust: 1. Ham ueproii ykazaus 3uauenns EyX 0~ B MI1a, noj 4epToii - B Kre/cM?.,

2. Ilpu pacdere CIOHCTBIX KOHCTPYKIHUH 110 MPEeIbHBIM COCTOSHISIM IIEPBOI TPYMIIBI B TEX
ClIydasiX, KOTJia B pacyeTe YIHTBIBAIOTCS CJIOH He TOIBKO U3 IUIOTHOTO CHIIMKATHOTO OeTOHa, HO U
U3 IPYrUX MaTepUaloB, IPHBEICHHBIC B JAHHON TabIMIle 3HAYSHUs] MOIYIS YIPYTOCTH IIOTHOTO
CHJIMKAaTHOTO OETOHA CJICAYeT YBEIMYUBATh WM yMeHbIath Ha 30 % MCXOIs M3 OTKIOHEHHUS B
CTOpOHY, HeONIATONPUATHYIO IS pacueTa.

Tabmnna 14

[IpenenbHble 3HaYEHNS XapaKTEPUCTUKH MOJI3YYECTH
beron Pom TIPH KJIACCE OETOHA IO TIPOYHOCTH HA CHKAaTHE

B10 [|B12.5] B15 [ B20 | B25 | B30 | B35 | B40 | B45




Ha n3BecTkoBo- 2,0012,00(1,7511,50(1,50] 1,25 1,25 1,00 | 1,00
MECYAHOM BSDKYIIIEM

Ipumeyanus: 1. J{ns IUIOTHOrO CHIIMKATHOrO OETOHAa HA H3BECTKOBO-LLIAKOBOM BSDKYILIEM
HpEJIeNIbHOE 3HAYCHHUE XapPAKTEPHCTHKH MON3Y4ECTH Qo CIICAYET NPUHUMATD IJI PACCMOTPEHHBIX
KJ1accoB OeTOHA PaBHBIM CAUHULE.

2. Ilpum HamuMYMM OaHHBIX O COCTaBe OETOHA B YCIOBHSX H3TOTOBJICHHUSI KOHCTPYKLMI
JIOIyCKaeTCs MPHHUMATh JIPyTrHe 3HaUeHHs @, COITIACOBAHHBIC B YCTAHOBJICHHOM TTOPSIJIKE.

3. BimaxxHOCTB BO3/1yXa OKpY)KalolIeil cpe/ipl CIeayeT ONpeessiTh COrNIACHO YKa3aHHsIM I1. 1.8
CHul12.03.01-84.

APMATYPA

2.16. Jlns apMupoBaHUSI KOHCTPYKLMH, @ TakxkKe Ui 3aKJIaJHbIX U3IeTuil
cleqyeT IPUHUMATh apMarypy U CTajb COINIACHO yKa3aHuaM mm. 2.17—2.24
CHull 2.03.01-84.

B kauectBe HampsraeMoil apmarypsl He JOIyCKaeTcss NPHMEHSTh
BBICOKOIPOYHYIO XOJOJHOTSHYTYIO apMaTypHYIO IpOBOJIOKY kiaccoB B-II u
Bp-1I tnamerpom 4 MM 1 MeHee, a Tak)Ke apMaTypHbIe KaHAThI.

2.17. HopmatuBHBIE M pacyeTHBIE XapaKTEPUCTHKH apMaTyphl ClIEIyeT
IIPUHUMATh COITIACHO yKa3aHuaM mm. 2.25-2.30 CHull 2.03.01-84 ¢ yuerom
TpeboBanuit mi. 2.18-2.19 HacToAIUX HOPM.

2.18. KoahpuumeHnt ycnoBuii paboThl apMaTyphl Y, NPUHUMAaEeMBIH 110
tabn. 25 CHull 2.03.01-84, cnenyer ymMHOXarh Ha KO3((ULMEHT, paBHbIN

1— E (tme d — muameTp apMatypel).

2.19. JlnuHy 30HBI Hepeaun HApsHKEHUN /[, IS HarpsiraeMo apMaTyphl
0e3 aHkepoB ciemnyeT ompenenste mo Qopmyne (11) CHull 2.03.01-84,
NpUHKUMasl 3HauUeHue Rj, paBHBIM Ry, 10 TaOJl. 8§ HACTOSLIMX HOPM, a MOTEPU
MIPEeIBAPUTEIIHLHOTO HAIIPSDKEHHUS apMaTypbl IPH ONPEIEIEHUH Oy 110 103, 1—
5 Tabi1. 2 HaCTOAIINX HOPM.

3. PACHET 3JIEMEHTOB BETOHHBIX 1
KEJE3OBETOHHBIX KOHCTPYKIUH 1O MMPEAEJIBHBIM
COCTOSAHUAM IIEPBOU I'PYIIIIBI

PACYET BETOHHBIX 2JIEMEHTOB I1IO TPOYHOCTH

3.1. Pacuer OETOHHBIX M KOHCTPYKTMBHO apMHPOBAHHBIX JJIEMEHTOB II0
MIPOYHOCTH CJIEAYeT NMPOU3BOIAWUTEH corflacHO ykasanwsM mmn. 3.1-3.8 CHull
2.03.01-84, npuHumas:

pacdeTHbIE XapaKTEPUCTUKH MAaTepHajoB COIIACHO pa3l. 2 HACTOSIINX
HOPM;

koaddumment o B ¢popmynax (12), (14), (15) u (23) CHull 2.03.01-84
PaBHBIM €IMHUIIE;

koaddurment N no dopmyne (19) CHull 2.03.01-84 ¢ yuerom ykazanuit
1. 3.3 HaCTOAIINX HOPM.

3.2. PacyeT GETOHHBIX M KOHCTPYKTHBHO apMHUPOBAHHBIX SJIEMEHTOB CTEH C
JIByX- M MHOTOPSIIHOW pa3pe3Koll cieayeT NpPOU3BOIUTH  COITIACHO
tpebosanusm CHull 11-22-81 ¢ ydeToM ykazaHH HACTOSIINX HOPM.

3.3. 3naueHnms Kod(duIMEHTA T|, YYHUTHIBAIOIIETO BIUSHHAE TIPOTHOA
BHEIIEHTPEHHO  CXKAaTOro OJJIeMEHTa Ha  BEJIMYMHY  JKCIEHTPHCHTETA
MPOIOIIFHOTO YCHIIUSL €, CieayeT ompenensts mo ¢opmyme (19) CHull
2.03.01-84, npuHKMMas YCIIOBHYIO KPUTUYECKYHO CUILy PaBHOM:

_64E,] 02
“ @l 015+8,°

(13)

rae ¢ — KOX(PQUINCHT, YIUTHIBAIOIINN BIUSHHUC TUTEIHHOTO MCHCTBUS
Harpy3Kd Ha JKECTKOCTh 3JIEMEHTa B IPENeIbHOM COCTOSHHH,
OTIpeAeIeMBIN TI0 (GOpMyITe



q)l_ Ml ( )

3nech M; u M; — MOMEHTBI OTHOCUTENBHO PACTSAHYTON MM HAUMEHEe CKAaTOu
TPaHU CEYEHHs COOTBETCTBEHHO OT BCEX Harpy3oK
(TIOCTOSHHBIX, JUIUTCIBHBIX M KPAaTKOBPEMCHHBIX) W
Harpy30K, TpH JCHCTBHHM KOTOPBIX  YYHTHIBACTCS
koddduimeHT ycnoBuii paboTel 6eroHa Y, (CM. 1M03. 2a
Tabm. 11 HacTOSIMX HOPM);
8. — Kod()pUIMEHT, IPUHUMAEMBIH PaBHBIM €/h, HO He MeHee

]
=0,5-0,01->—-0,012R, (15)

4 h

e,min

u He MeHee Benuuunbl 0,01,
rae Ry - B MIa, npunrMaercs ¢ y4eToM KO3 QUIIMEHTOB YCIOBHI pabOThI

Yois U Yoi6.

PACUET KEJIE3OBETOHHBIX 3JIEMEHTOB ITIO TIPOYHOCTH

3.4. Pacuer Keme300€TOHHBIX JJIEMEHTOB II0 TIPOYHOCTH CIEIYeT
NPOU3BOJUTH corfiacHo TpeboBaHusaM mm. 3.9-3.46 CHull 2.03.01-84 ¢
ydgeTroM ykazaauit mir. 3,5—3,12 HacToAImuX HOPM.

3.5. PacueTHple XapaKTEpUCTUKH MATEPUAIIOB CIIEAyeT MPUHUMAThH
COMIaCHO  yKa3aHMSAM  pa3A. 2  HAcTOSIIMX HOPM, a  BEIWYMHY
MIPEeIBAPUTEIHHOTO HAMPSDKEHU apMaTypbl — COTJIACHO YKa3aHWsAM pasf. |
HaCTOSIIINX HOPM.

Pacuer mo MPOYHOCTH Ce‘-leHPlﬁ, HOPMAJIbHBIX K l'lpOZlOJILHOﬁ ocH
3JIEMEHTA

3.6. Pacuer ceueHwnii, HOpMaJbHBIX K HPOIOIBHOW OCH 3IIEMEHTa, KOTZa
BHEIIHAS CHJIAa JAEUCTBYeT B IMJIOCKOCTH CHMMETPUHU CEUYEHHs M apMaTypa
COCpEeJIOTOYEeHa Y TpaHed 53JIeMEHTa, MEepPHEeHANKYIPHBIX K YKa3aHHOU
IUIOCKOCTH, CJIEAYeT MPOU3BOAUTE cornacHo . 3.10-3.27 CHull 2.03.01-84
€ y4eToM ykazaHui mi. 3.7—3.9 HacTOSLMX HOPM.

Pacuer HOpMaJbHBIX CEUCHMI, HE OTOBOPEHHBIX B HACTOSILEM IIYHKTE,
cIlelyeT MpOW3BOAMTH IO (opMysiaM oOIIero ciydas pacdera HOPMajbHBIX
CEUeHHUH COMIaCHO yKa3aHUsM II. 3.10 HacToAImUX HOPM.

3.7. I'pannuHOE 3HAa4YEHHE OTHOCHTEIILHOM BBICOTHI C)KATOM 30HBI OeTOHA
&, TIPH KOTOPOM MPEAETHLHOE COCTOSHUE JIEMEHTOB HACTYNAET OJHOBPEMEHHO
C JIOCTHKEHUEM B PACTSHYTON apMaType HalpshKEHHs, PAaBHOTO PacuCTHOMY
CONPOTHUBIICHUIO R;. CIEIyeT ONpeaessiTh no Gpopmyrie

(0
.

s ) 1
l4— sk (16)
Esgb,max

IIe (O — XapakTepUCTHKa CXKaToil 30HBI OETOHa, OmpeseNnseMas COINIAaCHO

yKa3aHUsIM 1. 3.8 HaCTOSIIUX HOPM;

O, — HampsbkeHue B apmarype, Mlla, npuHHMaeMoe cOITIacCHO
ykazanusam 1.3.12 CHull 2.03.01-84;

€hmax — MAaKCHMalIbHa KpaeBasi OTHOCUTENbHasl JedopMannst B cxxaTod
30HE OETOHA, TPUHUMaeMasi PaBHOII IIpu y4eTe:
BCEX HArpy30k — 3,5X07%;
Harpy3oK, MpH JEHCTBUU KOTOPBIX yIHUTHIBAETCS KO3(DGHUIUECHT
ycioBuii pabotel GetoHa Vi, < 1,0 (cM. moz.2a rtabm. 11) —
4,5407

3.8. XapakTepucTHKy CKaToi 30HBI OETOHa () CIEAYEeT ONMpPENeNsTh II0

dopwmye



®=1-0,014R, (17)

u npuHuMaTh He 6osee 0,85 (3meck Ry, — B MITa).

B cioydae, ecnmu B pacyeTe BHELUEHTPEHHO CXKAThIX OJIEMEHTOB
CIIJIOIIHOTO CCUCHUS YUYUTHIBACTCA KOCBEHHOC apMHPOBAHUEC, BCINYUHY ® B
dopmynax (16), (22), (23), (25) HacTOAIMUX HOPM CIIEAYET ONPENENATh IO
opmyre

®=1-0,014R, + &, (18)
U npuHUMaTh He Oostee 0,9,

rie R, —B Mlla;

8, — KOO (HULHUENHT, ONPEAEIIEMbIA COMIACHO yKa3aHHAM II. 3.22
CHullI 2.03.01-84.
3.9. Tlpu ompenenenun koddduimeHta T Ui CKATHIX DIIEMEHTOB,

HUMEIOIINX THOKOCTH //i > 14, 3HaueHue yCIIOBHOIM KPUTHUECKOM CHIIBI CIIEyeT
OMpeaessITh 110 (hopMyIie

_GAE,| I 02

>
»
rae 6 U @ — KOd(PQUIMEHTBI, ONpeeNsieMble COIVIACHO YKa3aHusM I1. 3.3
HaCTOSIIUX HOPM;
@, — KOI(QUIMEHT, YUYNTHIBAIOIINI BIHMSIHHE IPEIBAPUTEIHHOTO

HalpsDKEHUS Ha JKECTKOCTh  DJIEMEHTa,  OIpelessieMblil
cornacHo 1. 3.24 CHulI 2.03.01-84.
3.10. Pacuer snemeHTOB 10 00ImieMy citydaro (IpH JTIOOBIX CEYEHUSX,
BHEIIHUX YCWIMSAX M JTI000M apMHpoBaHUM) (depT. 1) ciemyeT mpou3BOIUTH
U3 YCIIOBUS

M<=* RSy - £0Sy) (20)

IIPU 3TOM 3HAK ,,IUTIOC" Tepe]] CKOOKOW NMPUHUMAETCs Uil BHELIGHTPEHHOTO
cKaTHus U M3rubda, 3HaK ,,MUHYC" — IS PacTSDKSHUS.

B dopmyme (20):

M — B m3rubaeMbIX SIIEMEHTaX — TPOEKISI MOMEHTa BHEITHHUX CHII

Ha IUIOCKOCTb, INEPIEHAMKYSIPHYIO INPsSMOHM, OrpaHUYMBaIOLIEH
CKATYIO 30HY CCUCHUS,
BO BHEUEHTPEHHO CXKATBIX M PACTAHYTHIX MJIEMEHTaX — MOMEHT
MPOAOJIBHOM cUiibl N OTHOCUTEIBHO OCH, MapalljieIbHON MpsIMOH,
OTpaHUYMBAIOLIEH CKATYyIO 30HY U MPOXOISILEH:

BO BHEIICHTPEHHO CXKaTBIX IEMEHTaX — 4epe3 IEHTP TSHKSCTH
CeUeHHsI HanOoJiee PaCTAHYTOTO WIIM HaWUMEHEE CXKaToro CTEPIKHS
MIPONIOJILHOM apMaTypel;

BO BHELEHTPEHHO PACTSHYTHIX SIIEMEHTaX - 4Yepe3 TOUKY
CKaToil 30HBI, HANOOJIEE YIAJICHHYIO OT yKa3aHHOU MPsIMOii;

Sy, — cTaTuyeckWii MOMEHT IUIOIIAIN CEUYCHHUS CXKATOM 30HBI OeTOHa
OTHOCHUTEJILHO COOTBETCTBYIOILIEH M3 YKa3aHHBIX OCEH, MPU 3TOM B
M3rH0aeMBIX DIICMEHTAX IOJIOKCHUE OCH MPUHUMACTCS TAKUM, Kak
BO BHEI[CHTPCHHO CXKAThIX;

Si — CTarTHMYecKWidi MOMCHT IUIONIAJM CEUCHHS 1-TO CTEPIKHS
MPOAOJILHON  apMaTypbl OTHOCHUTEIBHO COOTBETCTBYIOIIEH U3
yKa3aHHBIX OCel;

Osi — HampsHKeHHsT B 1-M CTep)KHE IPOJONBHOM  apMarypsl,
ONpeeNsieMbIe COIIaCHO YKa3aHUsIM HACTOSIIETO MyHKTA.

BricoTa cxaroii 30HBI X M HANPsDKEHUE G ONPEIEIISIOTCS] U3 COBMECTHOTO
peIlICHHS YPABHEHUIA:

R4, —Y 0,4, *N=0; 1)



hy
= Esgb,max 70 - 1 + Gspi ; (22)

mpu x < wh i ypaBHeHus (21) u ypaBHEHHSA

NEES
N

O-?i = ES gb,h +(8b,max _gh,h) 1— w 70 l_a) -1 +G€pt s

(23)

npu ®h <x <h.

B ypaBuemmn (21) 3Hak ,MuHyc" mepex N npuHHMaeTcA A
BHCIICHTPEHHO CXATbIX JJIEMCHTOB, 3HAK ,,HJ'[IOC” — JId BHCUECHTPCHHO
PacTSHYTBIX.

[Tpu onpezneneHnH MONOKEHHS TPAHUIBI CKATOM 30HBI ITPU KOCOM H3TH0e
CIIeyeT YIUTHIBATh TOJIOKEHNS, TprBeAeHHbIe B 1. 3.28 CHull 2.03.01-84.

Ecmu 3nagenue Gy, momydeHHoe 1mo dopmyie (22) ams apMaTypbl KJIaccoB
A-1V, A-V, A-VI, B-1I, Bp-Il, npesbimaer PRy To HanpspkeHHe O CIemMyeT
ompenenaTh mo Gopmyre

=6
G =Sk |

B cirygae, xorma HabineHHoe mo ¢opmyie (24) HanpspDKEHHE B apMaType
mpeBbimaer Ry 6e3 ydera kodddummenta Yi, B ycmosus (20) m (21)
TIO/ICTABISIETCST  3HAUEHHE O paBHOE R C y4EeTOM COOTBETCTBYIOIMX

K03(GUIHUEHTOB YCIOBUH paboThl, B TOM umcie 7Yy (cM. 1. 3.13 CHull
2.03.01.84) .

=| B+[1-p -

24

1 Ry

&y Agy

%3 An
Ry Ap
dyy Agy
Tas Ay

s
.a—-'
.-—-"
M
1=
="
T
?
X

gy

‘ A‘sm My

Ay
L™
hﬂﬂ

0y Ay

=gy Aur

/
N1 T o A

I

Ueprt. 1. Cxema ycumnuii u 3M0pa HalpsHDKEHUH B CEYEHHH, HOPMAJIBHOM K
HPOJIONIBHOM OCH JKeNIe300€TOHHOTO 3IEMEeHTa, IIPH PacdeTe ero 10 NPOYHOCTH
I-I — nnockocTs, napasuleNbHas MIOCKOCTU JEHCTBUSA U3rHOAIOIIEr0
MOMEHTA, HJIH IJIOCKOCTh, IIPOXOAAIIAs Yepe3 TOUKH MPUIOKECHUS
HOPMAJIBHOM CHJIBI M PaBHOAEHCTBYIOIIMX BHYTPEHHUX CXUMAIOUTUX U
PaCTArMBaOLIMX YCUIINM;

1 — TouKa MPUIIOKEHUS PaBHOACIHCTBYIOIIEH YCHIINIT B CKaTOM apMaType U B
0eToHe CXKaToi 30HBI; 2 — TOUYKA MPUIIOKEHUS PAaBHOACHCTBYIOIIESH yCHITHIT B
pacTsHyTOl apMarype

HampsokeHne G BBOZWTCS B pacdeTHBIE (OPMYJBI CO CBOMM 3HAKOM,
MOJTy4aeMbIM TpH pacuere 1o Gopmynam (22) — (24). npu 3TOM HEOOXOIUMO
COOITIONATh CIICAYIOIIIE YCITOBHS:

BO BceX cinydasx Ry = G = -Ryeiy



JUISL TIPEABAPUTENFHO HANPSDKEHHBIX 3JIEMEHTOB Osi = Osci, 31€CHh Osei —
HalpsDKEHWE B apMmarype, PaBHOE IPEIBAPUTEILHOMY HAINPSHKEHHIO G i,
YMEHBIICHHOMY Ha BEJIMUUHY Oscu (cM. m. 3.12 u 3.22 CHull 2.03.01-84).

B dopmynax (21) - (24):

Ajsi — TIIOMIAAb CEYEHHMs i-T0 CTEPXKHS IPOIOIBHOM apMaTyphbl;

Oypi — NpeIBapuTeIbHOE HANpsDKEHHE B 1-M CTEPXKHE NPOJIOJIBHON
apMaTtypbl,  IIpUHHUMaeMoe  NpH  KOIGUIMEHTE Yo,
Ha3Ha4aeMOM B 3aBHCUMOCTH OT PACIOJNIOKEHUSI CTEPIKHS;

€pmax — OTHOCHTENBHAs AedopManusi, MpUHUMaeMasi B COOTBETCTBUH C
1. 3.7 HaCTOAIIUX HOPM;

€, — OTHOCHTEJBHAs AeOpMAaLUsl CHKATHS 110 BCEMY CEYEHHIO IIPU X =
h, npuHMMaemasi paBHOH IpH yueTe:

BCeX Harpy3ok —2X07;

Harpy3oKk, TpH  JEHCTBUM  KOTOPBIX  YYHUTBIBAETCS
k03¢ ¢uImeHT ycoBuid paboTel OeToHa Yy < 1 (cM. 103, 2a
Tabn. 11 macrosmmx Hopm) — 2,5X07;

h¢i — paccTosHEE OT OCH, MPOXOMAIICH Yepe3 LEHTP TSHKECTH CeUCHHS
paccMarpuBaeMoro i-ro CTEpXKHs apMarypbl W IapauielbHON
NPSIMOM, OrpaHUYMBAIOIICH CXaTyl0 30HY, 10 Hambosee
yAQJICHHOM TOYKH CXKaToM 30HHBI (CM. 4epT. 1);

(0 — XapaKTepHCTHKa, ONpeAeNseMasl COIJIaCHO YyKazaHusaM 1. 3.8
HACTOSAIINX HOPM;

X
& — OTHOCHUTEJIbHAS BBICOTA CYKATOM 30HBI OETOHA, paBHAast é = Z ;
i
Eri, i — OTHOCHTENBHAS BBICOTA CHKATOM 30HBI, OTBEYAIOIIAS

JNOCTHKEHUIO B PAcCMaTpMBAEMOM CTEPIKHE HAIIPSOKEHUI,
COOTBETCTBEHHO paBHBIX Ry, u PBR,; 3nauenus &r, u Eui
OIIpEACIISIOTCS 10 hopMyIie

5 _ (0]
RiCel) — 1+ Owriceliy (25)
E sgb,max
3JIECh Ori(cliy — HaNpsbKeHus B apMarype, MIla, onpenensiemble COTJIaCHO

ykazaHusMm 1. 3.28 CHull 2.03.01-84;
B — koo purment, npunumaemsiii 1o 1. 3.28 CHull 2.03.01-84.
B ¢dopmynax (70) u (71) CHull 2.03.01-84 BenuunHa Gy, IPUHUMACTCS
C Y4EeTOM HOTEph, IPUBEICHHBIX B 1103. 3-5 TalJl. 2 HACTOSIIIIMX HOPM.

Pacuer cevyeHmuii, HAKJIOHHBIX K MPOAOJIBLHONH OCH 3JIEMEHTA

3.11. Tlpu pacuere ceueHUil, HAKJIOHHBIX K MPOJIOJIBHON OCH 3JE€MEHTa,
ClieAyeT MPUHUMATH CICAYIONINE 3HAYCHUS KOI((GHUIIMEHTOB, BXOMAMIAX B
pacuerabie Gopmyisl 1. 3.30 - 3.35 CHull 2.03.01-84:

B:0,0l; (Pb2:1,80; (Pb3:0,55; (pb4:l,35;

KpoMe Toro, 3HaueHue koddduiuenrta 0,3 B hopmyse (72) CHull 2.03.01-84
cirenyer 3aMeHuTh Ha 0,25, a 3HaueHune kordduimenta 5 B ¢popmyne (73) Ha
2,5.

@DopMysbl Uil OILIpeNeNieHUsT BCeX APYIHX KOI(PQHIMEHTOB CleyeT
npunHuMarts no mm. 3.30 — 3.35 CHull 2.03.01-84.

3.12. Pacuer »xene300eTOHHBIX KOPOTKHX KOHCOJICH KOJIOHH Ha JCHCTBUE
MIOTIEPEYHOI CHIIBI CIIEyeT MPOU3BOAMTH COIJIAaCHO TpeboBaHMsM . 3.34 u
5.30 CHulI 2.03.01-84. TIpu stom: B mpaBoii yactu ycnoBus (85) cnemyer
npuaEMaTth Koddduiment 0,5 Bmecto 0,8; B BBIpaKEHHH, KOTOPOE JOJDKHO
ObITH He OoJiee MPaBoi yacTH yciioBus (85), mpuHuUMaeTcst KodhduuueHt 2,5
BMecTo 3,5; B popmyre (87) kodhdHIMEHT pH ¢ IPHHAMAETCS 2,5 BMECTO 5.

Pacuer xeJ1e300eTOHHBIX 3JIEMEHTOB HA MeCTHOE eiicTBHEe HATPY3KH



3.13. Pacuer xeie300€TOHHBIX SJIEMEHTOB Ha MECTHOE JACHCTBHE Harpy3KU
cieayeT MpOU3BOIUTH coracHo TpeboBanusaM mil. 3.39 - 3.46 CHull 2.03.01-
84 kax JuIsl KOHCTPYKIMI N3 MEIKO3EPHUCTOro OETOHA.

Pacuer kej1e300€TOHHBIX 3JIEMEHTOB HA BLIHOCJIHBOCTh

3.14. Pacuer >xene300€TOHHBIX DJIEMEHTOB Ha BBIHOCIMBOCTH CIEIyeT
MIPOM3BOANTE COINIACHO yKazaHmsMm mi. 3.47 - 3.49 CHull 2.03.01-84,
MPUHAMAS:

KO3 QUIHMEHT yCIOBHI paboTel OeToHa 7Y, - MO Tabn. 12 HacTosmmx
HOPM;

ko3 uIMeHTs! ycnoBuii paboThl apMaTyphl Ys; U Yss — COOTBETCTBEHHO
mo Ttabmumam 25 u 26 CHull 2.03.01-84 c yuerom TpeGoBammii m. 2.18
HaCTOSIIINX HOPM;

K03(UIHUEHT MPUBEACHU apMaTypsl K OeToHy a’ - paBHBEIM 40, 33, 28,
25, 21, 19, 17 coorBercTBeHHO mis KiaccoB Ocrona B15, B20, B25, B30,
B35, B40, B45.

4. PACYHET 2JIEMEHTOB KEJIE3OBETOHHBIX KpHCTPYKHPIfI
IO MPEJAEJBbHBIM COCTOAHUAM BTOPOU I'PYIIIIbI

PACYET KEJIE3OBETOHHBIX 3JIEMEHTOB I1O
OBPA3OBAHUIO TPEIIIUH

4.1. Pacuer xXeie300€TOHHBIX 3JIEMEHTOB IO OOpa30BaHHUIO TPEIINH
cleqyeT MPOU3BOAUTH B COOTBETCTBUU C ykazaHusiMu mm. 4.1-4.12 CHull
2.03.01-84, npuauMasi:

pacyeTHBIC XapaKTCPUCTHKH MATEPUAIOB COTJIACHO pa3il. 2 HaCTOSIIUX
HOPM;

JUIMHY 30HBI TIepe/lauyd HANpsDKEHWW I HampsraeMod apMarypel 0e3
aHKepoB, ykazanHyto B 1. 4.3 u 4.11 CHull 2.03.01-84, - cornacho m. 2.19
HACTOSIIIUX HOPM;

3HaueHue GOy B opmyne (140) CHull 2.03.01-84 — ¢ yderom ykazaHuit
1. 3.14 HacTOALIMX HOPM;

k093G GHUIMEHT yCcIoBUi paboThl OeToHA Yh — 1o Tabm. 11 Hacrosmx
HOPM;

ko3 unmeHt a B popmyine (142) CHull 2.03.01-84 pasubim 0,02.

PACYET KEJIE3OBETOHHBIX 3JIEMEHTOB I1O
PACKPBITHUIO TPEIIUH

Pacuer no PACKPLITHIO TPECIMH, HOPMAJIBHBIX K l'lpOI[OJ'Il)HOﬁ ocn
3JIEMEHTa

4.2. llupuHy pacKpBITHS TPEIIMH, HOPMAJIBHBIX K MPOIOJIBHON oOcH
AIIEMEHTA dcr, MM, Ha YPOBHE LIEHTPA TSHKECTH PACTSIHYTOH apMaTypHI CIEIyeT
OTIpenessITh 0 hopMyIe

3 4 Gs AS 26
a.,.=>J, ~ 5

cre (Dl 377 Gsb us al ( )
rac @i — KOB(I)(I)I/ILII/ICHT, HpI/IHI/IMaeMLIP‘I PaBHBIM IIpHU YUETE:

KPAaTKOBPEMEHHBIX HArpy30K M HENPONOIDKHTENBHOTO JEHCTBUSA
MOCTOSIHHBIX ¥ JTTUTENBHBIX HArpy3ok - 1,0;
MHOTOKPaTHO HOBTOpSTIOLIEHCS HarpysKu, a TaKKe
MPOAODKUTEIBHOTO CHCTBHS TOCTOSIHHBIX M JJIMTEIBHBIX HArpy30K
—1,5;
1 — k03¢ pUIMEHT, TPUHUMAEMBIH COrMIacHO ykasaHusM 1. 4.14 CHull
2.03.01-84;
O, — HanpspkeHHE Ha YPOBHE IIEHTPA THKECTH apMaTypbl S mimm (Ipu
HaJlMYUM  IIPEABAPUTENBHOTO  HANpPSKEHHS)  NPHUpPAIICHHE



HamnpsDKEHUH OT JEWCTBUSI BHEIIHEH Harpy3Ku, OIpeNesisieMoe
COIJIACHO YKa3aHMAM II. 4.3 HaCTOAIIUX HOPM;

Gy — Moaynb neopManuy CMEIeHUsT apMaTypbl OTHOCHTEIIBHO OeTOHa
Ha y4JacTKax MEXIy TpeUIMHAMH, MPUHUMAEeMBId paBHBIM IS

6eToHa:
HA M3BECTKOBO-TIECYAHOM BSDKYIIEM ............ 0,67E,
Ha U3BECTKOBO-IIIJIAKOBOM BSKYIIIEM ............ 0,62E,
U; — TIEPUMETP CEUCHUS PACTSIHYTOU apMaTypHL;
a; — KO3(D(DUIMEHT, OmNpeneiasieMblii: MpPH ABY3HAUYHOW DIIOpE

HaInpsDKEHUH B CEYEHUN IeMEHTa 1o (hopmyre

(1-8&,)° - 156,8(1- & )(1-0338,)

AT 1—g&) F15as(1-&)(1-0338,)

@27
IPY OIHO3HAYHOH SIIOpe HANPSHKCHHMH B CEYCHUH DJICMEHTa 110
opmyre
1-q
= 28
a 1+a (28)
3Ha4YCHUE @; NpHHUMaeTcs He MeHee 0,4.
B dopmynax (27) u (28) :
50 = — — KO03(}(UIMEHT, YINTHIBAIOIINI MOJOKEHHE PACTIHYTOH

apMaTyphl 110 BBICOTE CEYCHUS;

&xn — OTHOCHTENBHAs BBICOTA C)KATOM 30HBI BJIEMEHTA C YCPEAHEHHBIMU
neopManusIMU B CKATOM 30HE M PACTSIHYTOW apmarype,
ompenenseMast coryiacHo 1. 4.18;

a> — k03D (HUIHEHT, MPUHUMACMBIA PaBHBIM

2Es As
a, = )
E, bh,

29)

IIpu pacnonoxeHuu pacTSHYTOH apMaTypsl B HECKOIBKO PSIOB IO BBICOTE
pacTSIHyTOM 30HBI IIMpUHA PACKPBITUS TPEIIUMH HA YPOBHE CTEPXKHEM,
HauOoJllee yIaJIeHHBIX OT HEUTPAJIbHOM JIMHUH, BBIYUCIISIETCS 10 hopmyste (26)
C YMHOXKEHHEM Ha KOI(DPUIUEHT a3, ONPEAeIsieMblid 110 hopmylie

Wi-&)

rae C; — pacCcTOsIHUE OT LEHTPa TSHKECTH IIIOIIAIN CEUCHNUS BCEH pacTsHyTON
apMaTtypel 10 LEHTpa TSDKECTH psfa CTepKHel, Haumboee
YAAJIEHHOIO OT HEUTPaIbHOM JIMHUY.

[[MuprHa HEMPOAOILKUTENBHOTO PACKPBITHS TPEILUH OIPENeIAeTCs:

JUISL 3JIEMEHTOB 2-H KaTerOpHu TPEIIMHOCTOWKOCTH OT HETPOJIOJDKUTENb-
HOTO  JEWCTBUS  TOJHOM  Harpy3ku  (IIOCTOSHHOHM,  JUIMTEIHHOH,
KpaTKoBpeMeHHOI) — 110 hopmyre (26);

JUTSL DJICMEHTOB 3-1 KaTeropuu TPEIUHOCTOMKOCTH— IO (hopMyIie

a, =1+ (30)

acrc = acrcl - accm + acrc3 4 (31)
e a., . HOIMPHHA PACKPBITHS TPEIUH OT HENPOJOILKUTEIBHOTO
JICHCTBUS TTOJTHOM Harpy3KH;
a.,.. IIMPUHA PACKPBITUA TPEUMH OT HENPOAOIKUTEIBHOTO
JICHCTBUS TIOCTOSIHHBIX U JTUTEIBHBIX HATPY30K;
a. s IIMPUHA IPOJOIDKHTENLHOTO PACKPBITUS TPEIUH  OT

HCﬁCTBI/IH MOCTOAHHBIX U JJIMTCIIBHBIX HAI'PY30K.



3HayeHuss a.,.. 1 A, onpenensores 1no gopmyie (26)

crcl C

HACTOSIIMX HOpPM. BXomsdmme B Hee BETHYMHBI Y, U €y BBIUYUCIAIOT MO
¢dopmynam (42) u (55) npu 3HAYCHUAX (), ONpenessieMbIX 1o ¢opmynam (37)
u (38), u 6, — o Tabm. 15, npudem @, 1 6, HAXOOAT NPH BEIYUCICHUH:

arclﬂa

(e crc2

— OT ACUCTBUS NOJHOM HAIrpy3KH;

a

cre3

[luprHa NPOJOHKUTENBHOTO PACKPBITHS TPEUIMH Uil DJIEMEHTOB, K
TPEIIMHOCTOMKOCTH KOTOPBIX HPEIbSBIIOTCS TpeOOBaHMS 3-H Kareropuw,
OTIPENIEISIFOTCS. OT TPOJIOJDKUTENBLHOTO CHCTBHS MOCTOSHHBIX M JAJIUTEIBHBIX
Harpy3oK.

Ha yuacTkax 31eMeHTOB, HMEIOIINX HadalbHbIE TPEIIUHBI B CXKATOH 30HE,
IIMPUHY PACKPBITUS TPEIIMH, BBYMHCICHHYIO 1o ¢opmyne (31), ciemyer
yBenuuuBath Ha 15%.

4.3. Hampspkenust (MM WX TNPHpALICHUs) CIEAyeT OINpPEAeNsITh II0
(dopmymam:

JUISL IEHTPAJIBHO PACTSHYTBIX HJIEMEHTOB

— JIeHCTBHUSI IOCTOSIHHOW U TUTEIILHON Harpy3oK.

N
o, =" (32)

JUISL N3rH0aeMBbIX, a TaKKe BHEIIGHTPEHHO PACTAHYTBIX TPH €ou0 = 0,8ho 1
BHEIIEHTPEHHO CXKAThIX JJIEMEHTOB

5

M — 1-
N NtothU 3 , (33)

O =
N 1
Zm s

JJI BHELICHTPEHHO PACTSAHYTHIX 3JIEMEHTOB IPH €o,tor < 0,81’10

o = Ms_Ntotzs

zA,

B dopmymax (32) - (34) :

Niwt 1 M; — COOTBETCTBEHHO DPaBHOACHCTBYIOILIAsl MPOAOJIBHBIX CHI U
3aMEHSIOMINH MOMEHT, OTPEeeNIIeMbIC COITaCHO TPEOOBAHHUSM II.
4.16; nmnpu ompeneneHUM 3HaYeHUS M,  OKCUEHTPUCHUTET
MPOAOJBHBIX YCWJIMA OTHOCUTENBHO OCH, MPOXOAALIeH uepe3
LHEHTp TSDKECTH PACcTAHYTOM apMaTypsl, CledyeT CYuTaTh
MOJIOKUTENIbHBIM, €CJIM OH HalpaBJieH B CTOPOHY CXKaroil (MeHee
PaCTSIHYTOMN ) 30HBI CEUCHUST;

&, — oTHOCHTENbHAs BBICOTA CHKATOM 30HBI (CM. 11. 4.2 );

(34

Zm — BEJIMYMHA, XapaKTEPU3YIOLLas MOJOXKEHUE BHYTPEHHUX YCWIMH B
CEeYEeHHH U OllpeiessieMast corsiacHo TpedoBanusMm 11. 4.19;

Z, — PpAaCCTOSHME MEXIYy LEHTpaMH TDKECTU PACTSIHYTOM M CXKAToU
apMartypel, paBHoe /p-a’;

€00t — OKCHEHTPUCUTET PaBHOACUCTBYIONIEH MNPONOIbHOW cuiibl N U

YCWIIUSI TIPeNBAPUTEIBHOrO 00XaTusi P OTHOCHTENIBHO IIEHTpa
TSDKECTH MIPUBEICHHOTO CEUCHUSL.
4.4. T'yOuHy Ha4YaJIbHBIX TPEIIUH B C)KAaTOW 30HE here, 00pa3yrommxcs npu
IIPeIBAPUTEIHHOM OOKaTHH, TPAHCIOPTHPOBAHWH WJIM MOHTAXKE SJIEMEHTOB,
ClIeIlyeT ONpeaenaTh 1o Gpopmyie

h,. =h—125& h (35)
3uauenus &, cneayer onpenensth no gopmynam (53) — (56). 3uauenue
here HE MOMWKHO TIpeBbImare 0,5h.

Pacyer mo pacKpbITHIO TPEIMH, HAKJIOHHBIX K NPOJI0JIbHOM 0CH
3J1eMeHTa



4.5. IupuHy packpbITHd TpELIMH, HAKJIOHHBIX K IPOJOJBHON ocH
JIEMEHTa, B MECT€ I[IEPECEUCHMs] IIONEPEYHON apMarypoil HaKJIOHHOM
TPEIIMHBI CIEeIyeT ONpeeNisiTh corflacHo ykazanusMm 1. 4.17 CHull 2.03.01-
84, npunnMas ycunue obxkatus P ¢ ydeToM HoTephb 1o Talnl. 2 HacCTOAIMINX
HOPM U 3Ha4Y€HUs () = (U3, YKa3aHHBIX B 1. 4.2 HACTOSIIUX HOPM.

PACUET JKEJIE30BETOHHBIX DJIEMEHTOB IO 3AKPBITHUIO
TPEIMH

4.6. Pacuer >xene300€TOHHBIX 3JIEMEHTOB IO 3aKPBITHIO (3a)KaTHIO)
TPEIIMH CIeAyeT MPOU3BOJUTH COTNIACHO ykazanusm mm. 4.18, 4.19 u 4.21
CHull 2.03.01-84, npuanMast:

pacyeTHbIE XapaKTePUCTUKU MaTepHajoB COMIACHO pa3l. 2 HaCTOSIIMX
HOPM;

3Ha4YEHUS Oy, U P ¢ y9eToM HOoTeph — 10 Ta0Jl. 2 HACTOSIINX HOPM;

3HaYeHre—I10 (hopmynaM (32)—(34) HacTOAIIMX HOPM;

TJIaBHBIC HANPsDKEHUA B OETOHE HA YPOBHE LIEHTPA TSHKECTH MPUBEICHHOTO
ceueanss — 1o m. 4.11 CHull 2.03.01-84 ¢ yuerom ykazammii m. 4.1
HACTOSIINX HOPM.

Jis y4acTKOB 3JIEMEHTOB, MMEIONIMX HayalbHBIC TPEIIUHBI B CHKATOM
30HE, 3HaueHHWE O, NpHuBeAcHHOEe B Qopmyne (154) CHull 2.03.01-84,
JIOJDKHO OBITH CHIDKEHO Ha 15%.

PACUYET 'KEJIE3OBETOHHBIX 3JIEMEHTOB 1O
JED®OPMALHSIM

4.7. [edopmammu  (mpormOBI,  YIIBI ~ MOBOPOTa)  DJIEMEHTOB
XKEJIC300€TOHHBIX ~ KOHCTPYKLMH  ClIeIyeT BBYMCIATH 10  (opMynam
CTPOUTENILHOM MEXaHUKH, ONPENENsis BXOMSIINE B HUX 3HAYCHHUS KPUBH3HEI
COIVIACHO YKa3aHWSIM HACTOSIIETO pasjiena.

Bemmunna kpuBu3HBI M gedopManuii  KeNe300€TOHHBIX 3JIEMEHTOB
OTCUMTHIBAETCS OT HMX  HAyaJlbHOTO  COCTOSHHUS, TPU  HAINYUH
TIPEIBAPUTEIHLHOTO HANIPSDKEHUSI — OT COCTOSIHHS J10 00KaThs OeToHa.

4.8. KpuBusHy >Xene300€TOHHBIX 3JIEMEHTOB CJIEAYET ONPENeIiTh II0
cpenHuM JieopMalmsIM B CHKATOH U PacTSHYTON 30HaX UCXOMS U3 CIISIYIOLIUX
OCHOBHBIX TIOJIOKEHUH (4epT. 2):

CedeHHs1 mociie 1eOpMUPOBaHHSI OCTAIOTCS TUIOCKUMH Kak Ha ydacTKax,
IJIe B PACTAHYTOW 30HE MMEIOTCSI TPEIIMHBI, HOPMaJIbHbIE K IIPONOIBHOM OCH
9JIEMEHTa, TaK M Ha y4acTKaX, IJie 3TU TPEIIUHbI He 00pa3yloTcs JH00 OHH
3aKpBITHI;

HampspDKeHUst B OCTOHE pACIpEleNISIOTCS 10 JIMHEHHOMY — 3aKOHY
(TpeyrompHas ¢GopMa SHIOPH HANPSHKEHHH) W OMPENENSIoTCS € yYeTOM
Heynpyrux gedopmanuii 6erona (cum. 1. 4.10) ;

Ha y4JacTKax 3JIEMEHTa, IJIc TPELINHBI B PACTSHYTOH 30HE HE 00pa3yroTcst
100 OHM 3aKPBIThI, CEUEHHS PACCMATPUBAIOTCS CIUIOIIHBIMU, COCTOSIIMMHU
n3 OETOHA M apMaTyphl B CKATOW M PACTAHYTOH 30HaX;

Ha yJYacTKax OJJEMEHTAa, IZ€ B PACTAHYTOH 30HE HMEIOTCSA TPEIIUHBI,
HOpMaJIbHBIE K NPOJOJIBHON OCH, CEYEHMS PACCMATPHBAIOTCS COCTOSIIMMH B
cKaToil 30HE W3 OETOHAa W CXKATOM apMarypbl (ecau OHAa WMeercs), a B
pacTSHYyTOH 30HE — TONBKO W3 apMaTypbl, HalpsDKEHHS KOTOPOH
OTIPENIEISIIOTCS ¢ YIETOM CTECHSIOIIETO BO3ACHCTBHSA pacTIHyTOro OEToHa Ha
ydacTKax Mexay TpemuHamu (cM. 1. 4.11) .

4.9. DreMeHTHI WM Y9acTKH 3JIEMEHTOB PACCMaTPHUBAIOTCs 0€3 TPEeIuH B
pacTsHYTOH 30HE, €CIIM TPEIMHBI He 00pa3yloTCs PU JeHCTBUH MOCTOSHHBIX,
JUTNTENBHBIX U KPaTKOBPEMEHHBIX HArpy30K MJIM OHH 3aKpBITHI NIPU JCHCTBUN
MIOCTOSIHHBIX M JUTUTENBHBIX HAarpy3oK,
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Yepr. 2. CxeMBI yCHIIHI U SIIOPHI AeopManiii 1 HANPSDKSHUH B ITOTIEPETHOM
CEUYECHHH 3JIEMEHTA MPU pacdeTe ero Mo aeopMarisam
a - Ha yJacTKax, I7le B pacTsHYTOH 30HE OTCYTCTBYIOT TPEIINHBI, HOPMaJIbHbIE
K TIPOZIONBHOM OCH; 6 - HA YUacTKaX, IJ€ B PACTIHYTOH 30HE HMEIOTCS
TPEIIMHBI, HOPMAJIBbHBIE K POJIOJILHON OCH; 1 - ceueHust; 2 - 3IMopEI
nedopmanmii; 3 — CXeMBI YCHITHH 1 SIIOPBI HANIPSDKEHUHN

IIPU 3TOM HArpy3KH BBOJATCS B pacdeT ¢ KO3()(HINEHTOM HaAEKHOCTH IO
Harpy3ke % = 1,0.

4.10. Heynpyrue nedopmanmu OeToHa CKaTtoil M pacTSHYTOH 30H Ha
yJacTKax 3JeMEHTa Oe3 TpelnH M OETOHA CXKAaTod 30HBI Ha yJacTKax ¢
TpEeLUIMHaMU  CJIEAYeT y4YUThIBaThb YMHO)KEHMEM BeIuuuMHel E,, Ha
ko3 PuIMEHT Oy, TPUHUMAEMBIH PaBHBIM:

IpPU HENPOAOKUTEIBHOM JEMCTBUM MOCTOSIHHBIX, JJIUTENBHBIX U
KPaTKOBPEMEHHBIX HArpy30K

0p = 0,9; (36)
Ipu NpoOaAOJLKUTCIIBHOM ﬂeﬁCTBHH IMOCTOAHHBIX U JJIUTCIbHBIX HAIPY30K
o 3
pl 1+ (pb ( 7)

IIe (), — BEIMYMHA, ONIPEAEIIsieMas COTJIaCHO TpeOoBaHMsM 1. 2.13;
mpu  pacdere 1O  jgeopManusM  3JIEMEHTOB, BOCHPHHHUMAIOLINX

MHOTOKPaTHO TOBTOPSIFOLLYOCS HarpysKy, HE3aBUCUMO oT
MIPOJODKUTENHLHOCTH ICHCTBHS Harpy3Ku
5
2-10 (38)
0, =—
" dE,
rme a’ — KOd(DOUIMEHT TpHUBEJCHUS apMaTypel K OETOHy TIpH

MHOTOKPATHO TTOBTOPSFOIIMXCS HATPY3KaX, OMPEICIIEMBII B
COOTBETCTBHHM C YKa3aHUAMH II. 3.14.
4.11. IIpu onpeneneHny KPUBU3HBI Ha y4acTKaX JIEMEHTA C TPELIMHAMHU
B PACTAHYTOW 30HE YCHJIHSA B OCTOHE PACTSIHYTOW 30HBI MEXKIY TPEIIMHAMH,
OKa3bIBAIOIME CTECHSIONICEe BO3JCHCTBHE Ha cpemHue Jaedopmanuu
apMarypbl, CICIyeT YYUTHIBATh JCICHUEM MOMYIS YIPYrOCTH apMaTyphl Ha
koddurmeHT ,, onpenensieMslii cornacHo 1. 4.17.
4.12. JIna n3rn6aempIx >1neMenToB npu I/ < 10 HeoOXOmUMO yUUTHIBATh
BJIMSIHUEC MOTMICPEUHBIX CHJI Ha UX MPOTU0O corniacHo TpeboBaHusM 1. 4.21.



4.13. Ecnu mnpu U3rOTOBIEHUM, TPAHCIOPTUPOBAHHMM M MOHTaXKe
KOHCTPYKIMI B 30HE, KOTOpasl BIIOCJIEACTBUY IIO] JACHCTBHEM Harpys3ku Oyner
c)Kara, MOTYT BO3HHKHYTh TPEUIMHBI, HATMYHE 3THX TPEIIUH JODKHO OBITH
YYTEHO corflacHo TpeboBanusiM . 4.15 u 4.20.

OnpenejieHde KPUBU3HDI JKe1€300€TOHHBIX JIEMEHTOB HA Y4AaCTKAX
0€e3 TpeluH B PacTSIHYTOH 30He

4.14. Ha ydactkax, re He 00pa3yrOTCs HOpPMAJIbHBIE K MPOJOIBHON OCH
TPEIINHBI, KPUBU3HY M3rHOAEMBbIX, BHELCHTPEHHO CXKAThIX M BHELEHTPEHHO
PaCTSIHYTBIX JIEMEHTOB CIIEYeT ONPEALIIATH M0 GopMyrie

r1__ M
r B wplEhIred (39)

rae M — MOMEHT BHEIIHUX CHII (BKJ’IIO‘IaSI YCUIME MNPEABAPUTCIBHOIO
oOKaThsi) OTHOCHTEIBHO OCH, HOPMAaTBbHOH K IUIOCKOCTH
JIEHUCTBYSI M3TUOAIOIIEr0 MOMEHTA W TMPOXOJAIICH dYepe3 IEHTP
TSDKECTH TIPUBEICHHOTO CEUCHUS;
W, — K03(pPUIHEHT, MPUHUMAEMBI B COOTBETCTBUH ¢ 1I. 4.10;
E, — npunumaercs cornacHo 1. 2.12.
IIpumeuanue. Ilpu omnpeneneHuu MNPUBEAECHHOIO CEUYEHMsI apMarypy
CcIIelyeT IPUBOMUTH K OETOHY ¢ MOJyJIeM JiepopMaluu, paBHbIM OyiE .
4.15. TlomHyro BenWYMHY KPWBW3HBI Ha y9acTKe, TAe HE 00pa3yroTcs
TPEIIMHBI B PACTIHYTOH 30HE, CIEAYET ONPENessITh 10 (hopMyIie

1 1 1 1
==+ =+, (40)
r r), \r), \r),
1
rae | — | — KpUBHU3HA OT KPaTKOBPEMEHHBIX HArpy30K;
r
1
1
— | — KpHMBH3HA OT OCTOSIHHBIX U JUIUTEIBHBIX Harpy30K;
r 2
1
- — KpuBH3HA, OOYCIOBIEHHas BHEITMOOM BCJIEICTBHUE
r 3
non3ydectd OETOHa OT YCHIMSA IPeIBapUTEIBHOTO
obkaTus.
1 1
Bemnumeel | — | uw | — | — ompenensror o gopmyrie (39), a BemHInHY
r 1 r 2
1
— | — cornacHso 1. 4.20.
r

3
Ha ywactkax, rie HOpMasbHBIE TPELIMHBI 00pa3yloTcs, HO NPU JEHCTBUHI
paccMaTpuBaeMbIX Harpy3oKk OOECIEUeHO HMX 3aKpBITHE, IMOJHas KpPHBH3HA
JIOJDKHA OBITH yBenuueHa Ha 20% 110 CpaBHEHHIO C pacYeTHOH.
IIpn pacuere 31EMEHTOB C HadyalbHBIMM TPEIUMHAMM B CXAaTOW 30HE
TOJMHAsE KPHMBU3HA JIOJDKHA OBITh yBenudyeHa Ha 15% 1o cpaBHEHHWIO C
nonydeHHo! 1o ¢opmyie (39).

Onpeneﬂe}me KPUBU3HbI JKeJIe300€TOHHBIX JJIEMEHTOB Ha yYyacTrax ¢
TpeuIMHAMMU B paCTleyTOﬁ 30HE

4.16. Ha ydacTkax 3j1eMeHTa, IJie 00pa3yloTcsi HOpMaJIbHBIE K ITPOJIOIBbHOM
OCH TpELIMHBI B PACTAHYTOH 30HE, KPUBHU3HY H3TMOAEMbIX, BHELIEHTPEHHO
CKaThIX M BHELEHTPEHHO PACTSHYTHIX JJIEMEHTOB CJIEAYeT ONpPEAENsTh 10

dopwmye



S

M, —N, h|1-2>
s tot
l j— 3 l//m ’
r hli-g)  Ed,
(41)
rne M; — MOMEHT OTHOCHUTEIIBHO OCH, HOPMaJbHOM K IIJIOCKOCTH ACUCTBUS

M3rubaoIIero MOMEHTa W TPOXOSIIMN 4epe3 IEHTP THKECTH
IUTOLIagX CEYeHMs apMmarypsl S, OT BCEX BHEIIHHX CHI,
PAacIONOKEHHBIX 110 OfHY CTOPOHY OT PacCMaTpHBAaEMOTO CEUEHHS,
BKJIIOYas YCHJIME IIPEIBAapUTENBLHOrO 00Xatusl (3aMeHSIOmui,
MoMeHT). JImg wm3rmbaeMpIX SIIEMEHTOB C  HEHaNpsTaeMoi
apMmarypout M, = M;

Ny — PaBHOZCHUCTBYIOIIAsT TPONOJIIBHOW CHIIBI U YCHIIHS NPEABAPUTEIHLHOTO
obkarusi P (Ipy BHELIEHTPEHHOM DPACTSHKEHMH crita N NPHHUMAETCS
co 3HaKOM ,,MuHYc"). {7 m3rubaeMbIX 3JIEMEHTOB ¢ HEHANPATAeMOM
apmarypoit N = 0;

&, — BenuuuHa, onpeesseMas coracHo 1. 4.18;

W — KO3 (QHIIMEHT, YYUTHIBAIOIIMN padoTy OETOHa pacTsIHYTOH 30HBI MEXIY
TpEIIMHAMU U OIIpeaeNsieMblid coryiacHo 1. 4.17;

Z, — BEJIM4UHA, ONpeJeNnseMas CorIacHo 1. 4.19.

Jnis THOKMX BHELEHTPEHHO CXKaTblX W BHEIEHTPEHHO pAaCTAHYTBIX
9JIEMEHTOB IIPH ONpeNeseH!: M, CliefyeT y4uThIBaTh BIIMSIHUE Nporuda Ha
SKCHEHTPUCUTET CHIIBI N, ompenersis AeopManny TaKHX 3JIEMEHTOB METOZOM
TIOCJIEIOBATENBHBIX TPUOIIMKEHHUH.

4.17. 3navyenue kod(uIMEHTA V,, YUUTHIBAIOIIEro padoTy OeroHa
pacTSIHYTOH 30HBI MEXKAY TPEIIMHAMH, CIIEyeT OIPEeNsTh 1o Gopmysie

Mbcrc
l//m=1—9 —_— (42)

c

rne 6, — kodddunment, npuHIMaeMsIid 1o Tabi. 15;

Tabmuna 15
Bun apmarypsr Koaddunuent 6, npu yuere neicTBus
Harpy3oK
HEMPOJOJDKUTEIIBHOTO | TIPOJOIDKHTEIBHOTO
[Teproauueckoro mpoust 0,7 0,35
['magxast 0,6 0,30
M. — MOMEHT BHEIIHHX CHJI (BKJIOYas YCHJIHME HPEIABAPHUTEIHEHOIO

oO>karust P, Ipy JEHCTBUM ITOJHOM HArpy3KH, OTHOCHTEIILHO OCH,
MEePIEHIUKYIPHON K IUIOCKOCTH M3rH0a M IpOXOmAINeH depes
TOYKY NPUJIOXKEHUS paBHOIEHCTBYIOIIEH ycHiInid B OETOHE CxKaToH
30HBI HETIOCPEICTBEHHO Tepe] 00pa30BaHNEM TPEIIUH;

M, c.c — MOMEHT BHYTPEHHHMX YCHJIMH, BOCHPHHHUMAEMbIil OETOHHOM
yacThio ceueHHst (0e3 ydera yCWIMi B PacTSHYTOM M C)KaTod
apMaType) HENOCPEACTBEHHO Iepe]; oOpa3oBaHHEM TPEIIUH
OTHOCHUTEIILHO TOH )K€ OCH U ONpeiensieMblid o popmyre

Mb,crc = Rbt.seer,pl ) (43)

30€Ch Ry;ser — MPUHAMACTCA NO TAON. 8 ¢ yueToM yKazaHuii 1. 2.11;

W,,pi — MOMEHT COIIPOTHBIICHHUS JUI KpalHETo pacTSHYTOTO BOJOKHA C
Y4eTOM HEyImpyrux JeopMamuii  pacTSHyToro OeToHa,
orpenernsieMsblit 1o hopmyrie

21,

b,plzh_x +Sbt; (44)



351ech X. — BBICOTA CIKATOM 30HBI HEMOCPEACTBEHHO Iepe/ MOsSBICHUEM
TPEUIMH, onpenensemMas 6e3 ydera MPOAOIBHOM CHIIBI
N ¥ ycuius peiBapUTEIBHOTO 00KaThs P U3 YCIOBUS

h—x )

’_ - —( < ; 45

Sho +a( S5 Sso) = 5 Ay, (43)

Ip) — MOMEHT WHEPUMH IUIOMAAN C)KaTON 30HBI OCTOHA OTHOCHUTEIHEHO
HYJIEBOU JIMHUM;

S50, S’so — CTaTWYECKHE MOMEHTHI IUIOIIAJeH CEYEHHsS COOTBETCTBEHHO
pPacTSIHyTOM M C)XKaTOll apMaTypbl OTHOCHUTENIBHO HYJIEBOM
JIMHUY;
Ap — TIJIOMmAAb CeYeHHS PACTSHYTOrO OETOHA.

JI5st 371eMEHTOB TIPSIMOYrOJBHOTO, TABPOBOTO M JIBYTaBPOBOTO CEYCHHS
3HaueHue W, JOoIycKaeTcs ONpeenaTh 1Mo Gpopmyie

7, =|0292+0757, +015 bk 6)

e
7 z(bf_b)hf; 47)
0 bh
v = (bf B b) hf : (48)
0 bh
a 3HaueHus M. — 1o popmynam:
a) U I3TUOaEMBIX JIEMEHTOB C HEHAIIPATAEMOW apMaTypoii:
M =M (49)

0) nns M3rubaeMbIX NPEIBAPUTENIBHO HANPSHKEHHBIX W BHELEHTPEHHO
CKATBIX IIEMEHTOB (KpOME CITy4aeB, MPEAYCMOTPEHHBIX B MOAIYHKTE ,,B")

Mc = Ms - Nt0t0’65h0; (50)

B) JJIA U3I nOaeMbIX MMpeABApUTECIIbHO HAMPSXKCHHBIX U BHCUCHTPCHHO
C)KATBIX DJIIEMEHTOB C IIOJIKOM B C)KATOM 30HE:

6ol
bh,

pu

>04>
(51)

Mc:MS_Ntot hO_?f ’ (52)

3raveHus kod(QQUIHeHTa Y, BBMUHCICHHBIC 10 (Qopmyne (42), ciemyer
npuHuMath He MeHee 0,25 — TpH ydeTe HEeNpOAODKHTENEHOTO JEHCTBUS
Harpy3ok u He MeHee 0,55 — npu yuere npoJOKUTEIBHOTO.

IIpu pacuere 37€MEHTOB, MOABEPrarOLIUXCS BO3ACHCTBUIO MHOTIOKPATHO
MTOBTOPSIOIIEHCS HArpy3KH, 3HaUYeHHE KOI(GHUIMEHTa Y, cIeayeT IPUHIMATh
PaBHBIM €IWHHUIIE HE3aBUCHUMO OT (bOprI TIOTIIEPEYHOTI0 CECYCHUS, HATUIUA
MPCABAPUTEIIBHOIO  HAIIPSYKCHUS apMarypbl nm MIPOAOJDKHUTCIIBHOCTU
JICHCTBHSI CTAaTUUECKUX HArpy30K.

Ipumeuanus: 1. IIpu pacyere 31€MEHTOB C MOJKOM B pacTAHYTOM 30HE BBOAMMAs B pacyeT
IIMPHHA CBECOB JTOH MOJNKH B KaKAYI0 CTOPOHY HE JAO/DKHA MPEBBIIIATh TBOWHON €€ BHICOTHI.

2. Ilpu pacuere dIeMEHTOB 0e3 PAaCTSAHYTOM WM CXKaToi MONKH B (opmynax (47) u (48)
CclieTyeT IPHHUMATh COOTBETCTBEHHO b= b umm b'=b; h';= 0.
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4.18. OTHOCUTENBHYIO BBICOTYy CXaTOH 3OHBI = h: caexyer
ONpeNessITh U3 ypaBHEHUIl paBHOBECHs BHEIIHUX WU BHYTPEHHHX YCUIIMH,
COCTaBJICHHBIX C YYETOM IIOJIOXKEHHMH, IPUBEACHHBIX B M. 4.8 HACTOSIIMX
HOpM. B obmiem cirydae Benu4uHy X, CIEAYeT OIPEASISATh U3 YPaBHCHUM:

JUIA M3rHO0aeMbIX 3JIEMEHTOB C HEHamlpsAraeMoi apMmarypod (mpu
]Vtoz:O)

wpleSbO +ay, S, —aS, =0, (53)
B OCTJIBHBIX CITyqasiX (P Ny #0)

a)pll//m ( es,lot - hO + xm)SbO - a)pll/,mlbo +

" : (54)
+a Wm( es,tol - hO +a )SSO - aes,lolSSO = 0
I1e @), — MPUHUMAETCS 10 yKazaHusM 1. 4.10;
W, — TIPUHUMAETCSI 110 yKa3aHWsM 11. 4.17;
ES
a= _E — OTHOIIECHHE MOAYJIEH YIIPYroCTH apMaTypbl U OETOHa,;
b
€50t — PACCTOSHUE OT TOYKH IPUIOKEHUS PABHOACHCTBYIOLLEH

HOPMAJIBHBIX CHIT Ny O LEHTPa THKECTH IUTOLIAAN CEUCHHS
apMaTypsl pPacTSHYTOH 30HBI, OTBEYAIOLIEE 3aMEHSIOLIEMY
MoMeHTy M, (cM. 1. 4.16) u onpenersiemoe 1o Gopmyie

M
es,tot - N 5 (55)
tot
Sro, S’o, Sso — cTaTMYEeCKHEe MOMEHTHI IUIOMIAAEH COOTBETCTBEHHO

C)KaToil 30HBI OCTOHA, CKATOH apMaTyphl M pacTIHYTOH
apMaTypbl OTHOCUTEIBHO HYJIEBOH JTHHHH.

4.19. Benuuuny z,, XapaKTepU3YIOLIYIO IOJIOKEHUE BHYTPEHHUX YCUIIMH B
CEUYEHHH, CIICIYET ONPEACIIATh HCXO N3 MOJOXKEHUH, MPUBEICHHBIX B II. 4.8,
KaK OTHOIIEHHE MOMEHTA BCEX BHYTPEHHHUX YCWIINN B CEYEHUU OTHOCHUTENIEHO
0CH, HOPMAJIBHON K IUIOCKOCTH M3rH0a M PacHoIOKCHHOM Ha PacCTOSIHUM —

1
— & h, or Hambonee CKaTolf IpaHH, K BEIMYMHE DaBHOJEHCTByrOmIeH

3
BHYTPEHHHX YCUJIHH B PAaCTSIHYTOH 30HE.
i SIEMEHTOB TPSIMOYTOJNBHOTO, TaBPOBOTO M JIBYTaBPOBOTO CEYCHUIA
3HAUCHUE Z,, CIIEAYET OIPENeISITh 10 (hopMyIie

=1

Lo &-5(4 )2 oml6-5)
oS- St (o) :

(56)

rie & — mpuEMMaeTcs o ykasanusM 1. 4.18;

W,, — NPUHUMAETCS 10 yKa3aHusM 11. 4.17,;
@),y — TIPUHUMAETCS 10 yKa3aHusM 1. 4.10;
0, A, O,  — Ge3pasMepHbIe TCOMETPHICCKHE XapaKTEPUCTHKA

v, & CEUCHUS, OTpeeIisieMbIe o (hopMymaM:
E_A E A a’
:2_5 S , ,:2—8—()’ 6’:—,
“TYE, bhy “TE, b, hy
7//2 (bf _b)hf_ é‘; =_f (57)



4.20. IlomHyro BenMUMHY KPHUBHU3HBI Ha YYacTKe C TpEIIMHAMHU B
PACTAHYTOH 30HE CIIEIyeT OIPeAeNaTh o GhopMyIe

1 1 1 1 1
== ==+ - ) (58)
r r 4 r 5 r 6 r 3
1 [V}
rac - — KPHUBHU3HA OT HEMPOIAO/DKUTEIIBHOTO ACUCTBUSA BCEX HArpy30K,
r

4
YUUTBIBaEMBIX TIPH pacdere mo aedopmarwsiM (cM. 1. 1.21
CHulI 2.03.01-84);

1
- — KpUBHU3HA OT HCIIPOAOJDKHUTCIIBHOIO JIEUCTBUS IMOCTOSIHHBIX U
r

JUIMTCJIBHBIX HArpy3okK;

JUIMTEIbHBIX HAPY30K;

)5
—j — KpUBHU3HA OT HPOJAOJDKUTENHHOTO ACHCTBHS IMOCTOSHHBIX W
6
) — KpHBH3HA, 00YCIIOBJIEHHAs! BHITKHOOM BCIIECICTBHE MOJI3Y4ECTH
3
OetoHa  ycwims ~— TpeABAapUTENBHOTO  OOXKaTust U
omnpezernseMast o Gpopmyiie (59) HaCTOSIIMX HOPM.

(
(
(1
(

1 1 1
=, = un|— ornpenensroT o Qopmyne (41) HactoAmmx
r), r)s 7
HOPM, IIPUYEM NPH ONPEICIICHHUN:
1 1
- u | — | — paccrosHHE ey, HEOOXOAMMO BBIYMCIATH IPU
r r
4 5

HETIPOJIOJDKUTENIBHOM ~ JISWCTBUM  BCEX  YYMTHIBAEMBIX  HAarpy3ok, a
koduIMEeHTH W)y U 6, NOIDKHBI OTBEYATh HEMPOJIOIDKUTEIEHOMY JIEHCTBHIO
Harpys3Ku;

1

— | — paccrosiHue €5, HEOOXOMMMO BBIYMCIIATH NPU JCHCTBUH
r 6
TIOCTOSIHHBIX M JUTMTENIBHBIX HArpy3ok, a Kod(h(QUIUEeHTH @), U 6, IOIKHBI
OTBEYATh NMPOJIOIKUTEIIFHOMY JEHCTBHIO HAarPy3KH.

1

Bemnuuny | — | ciemyer onpeznensaTh no Gpopmysie
r
3

/
1) & — &y
I (59)
3 bp
roe h,, — paccTosHUE OT KpaWHEero CaToro BOJNOKHA OeToHa 10
yewiust ookarust Py
’
Epp,i U &, — OTHOCUTCIBHBIC nedopMaluy  MO3ydecTd OeToHa

COOTBETCTBEHHO Ha YPOBHE JIeHCTBHs ycuiusi oOxarust P
(BBIYMCIISIEMOE C YYETOM IOTEeph 1O mo3. 1—5 1abn. 2) u
KpaifHero caroro BOJIOKHA O€TOHa, MPOSBIIONINECS 3a
BpeMss OT oOkaTusi OeTOHa [0 3arpyKeHHs 3JIeMEHTa
BHEITHEH HATPY3KOH U OmpenesieMble 1o (opMyIam:

O, + O,
A

s

Ep1 =

’ ’
’ _O-6+O-9_
8[3[_ E ’

N

(60)



37eCb Os + Oy — TPHUHUMAETCA YUCIEHHO PAaBHON CyMMe IIOTEPb
NPEIBAPUTEILHOTO HANPSHKEHHS apMaTyphl OT IMOJN3Y4eCTH OETOHA COIVIACHO
mo3. 6 u 9 Tabn. 2;

0% + 09— TO e, U HANPATaeMOM apMaTypbl, €Clid Obl OHA UMEJIach Ha
YPOBHE KPaHET0 CKATOro BOJIOKHA GETOHA.

Ecnu KpaTkoBpeMEHHBIE HArpy3KU OTCYTCTBYIOT WIIM HE YUUTHIBAKOTCS IIPU
OMpPEIENICHUH TIPOrHOO0B, TOJHYIO BEIUYHHY KPMBU3HBI CIEAYET MPUHUMATH
paBHOM

1 (1 1
—=|=|-]=1. (61)
r

rJs rJ/s

1 1

Ecau 3Hauenus | — u|— OKa3bIBAIOTCSI OTPHUIIATENbHBIMH, HX
5 rJs
MPUHUMAIOT PaBHBIMU HYJIIO.
[Ipu pacuere 3MEMEHTOB C HAaYaJ bHBIMH TpPCIIMHAMH B CXKaTOH 30HE
MOJIHYIO KPUBHU3HY, Ompe/eieHnyo mo ¢opmyne (58), cieayer yBeinuduBath
Ha 15 %.

Onpenenenne nporn6os

4.21. Tlporu0bl 2JIEMEHTOB CJEIyeT ONPENENATh COITIACHO TPeOOBaHMIM
mn. 4.31 —4.33 CHulI 2.03.01-84, npunumas:
1
sHaueHue | — | B dopmynax (171) u (174) CHull 2.03.01-84, cornmacHo
7
TpeboBanmsaM 1. 4.15 u 4.18 HACTOSMMX HOPM, COOTBETCTBEHHO ISt
Yy4acTKOB 0€3 TPEIIMH U ¢ TPEIMHAMHU B PACTSIHYTOI 30HE;
1

3Ha4eHNe (@, B popmyne (173) CHull 2.03.01-84 — paBHBIM (tme

'pl
Wy K03 HUIIHEHT, onpeaessieMblid COrIacHO ykazaHusaM 1. 4.10 HacTosImx
HOPM;

Benmunby G B opmyse (173) CHull 2.03.01-84 — cornacHo yka3zaHHsIM
1. 2.15 HacToAIIMX HOPM.

5. KOHCTPYKTUBHBIE TPEBOBAHUSA

5.1. Tlpu npoeKTHPOBAaHUK OCTOHHBIX U KEIC300CTOHHBIX KOHCTPYKITHIA U3
cmkarHoro OeroHa s oOecrieueHHs YCIOBHIL WX  M3TOTOBIICHHMSA,
JIOJITOBEYHOCTH W COBMECTHOH paboThl apMaTyphl U O€TOHa CJeayeT
BBITIONTHATH KOHCTPYKTHUBHBIE TpeboBanus, npuseneHasie B CHull 2.03.01-84
JUISL TSDKEJIOro OETOHA, a TakXKe JOMOJHUTENIbHbIE TPeOOBaHMsI, U3JI0KEHHBIE B
. 5.2-5.4 HacTOsIMX HOPM.

5.2. MUHMMAaTBHYIO TONIIMHY 3alTUTHOTO CJIOS O€TOHA Ui TPOAOIBHOM
pabouelt apMarypbl, TONEPEYHOW (XOMYTOB W OTOTHYTHIX CTEp)KHEH) u
pacmpenenuTenbHOH apMaTypbl B KOHCTPYKIMMSX, NpEeIHA3HAYEHHBIX IS
SKCIUTyaTalldid TIPH OTHOCHTENBHON BIAXXHOCTH BHYTPCHHETO BO3AyXa
moMenieHnid cBeime 75 %, wiam BO BiaxHoW 30He (cM. mm. 1.3 m 1.5
HACTOSIIIMX HOPM), a TAaK)Ke B arpeCCHBHBIX CpelaxX CIIEAyeT YBeIMIMNBaTh Ha 5
MM 110 cpaBHeHHIO ¢ TpeboBanmsivu CHull 2.03.01-84.

5.3. B CTCHOBBIX MaHENSIX, HW3TOTOBISIEMBIX W3 JKECTKHX OCTOHHBIX
cMecel, HEOOXOOUMO TMPEoyCMATPUBATH CICAYIOUINE IOMOJTHUTEIBHBIC
MEPOTIPUSITHUS:

TOJIIIMHY 3aIUTHOTO CIIOS apMaTyphl IPUHIMATh PaBHOH 3 cM;

JUIMHY 3aJIeJIKH CTPOIOBOYHBIX IETENhb HEOOXOMMMO yBeNW4mMBaTh Ha S5d
[0 CPaBHEHHIO C 3/ICTKOA CTPOIOBOYHBIX METENb B MAHEISIX, (POPMYEMBIX
0e3 MPUMEHEHUS JKECTKUX CMECeH;

pacCTOsSTHHAE CTPOMOBOYHBIX METENb JI0 MPOeMa JIOJDKHO ObITh He MeHee 30
CM.

5.4. KoHCTpYKTUBHOE apMHUPOBaHHE OCTOHHBIX ITAHENEH HECYIIUX CTEH,
KaK IpaBUJIO, AOJDKHO IIPEAyCMaTpuBaATbCA JABYCTOPOHHUM HE3aBUCHMO OT
TOro, B KAaKOM CTENEHH HCIIOJB3YeTCs MX Hecyllas CHOCOOHOCTh, MpUYeM



IJIOUIa/Ib BEPTUKAIBHOM apMaTypsl Ha 1 M JIJIMHBI TOPU30HTAIILHOTO CEYEHUS
U TOPU3OHTAJIBHOW apMaTypsl Ha 1 M JIMHBI BEPTHKAIBHOIO CEYEHHUS C
K10l CTOPOHBI MaHENW JO0JDKHA MPUHUMATHCS TaKoH >Ke, Kak JUIs MaHenen
U3 TSHKEJIOTO [IEMEHTHOTO OETOHA.

5.5. JIsid KOHCTPYKTUBHOIO apMHUpPOBaHHUS 3JIEMEHTOB CJIEAyeT IPUMEHSTh
apMaTypy BO3MOXXHO MEHBIINX JAUAMETPOB, HO HE MEeHEe 4 MM, MPHYEM IIPH
IIPOCKTUPOBAHUHN 3JIEMEHTOB, 6CTOHI/IpyCMI>IX B TOPU3O0HTAJIbHOM ITOJIOKCHUU,
BEepXHS KOHCTPYKTMBHAs apMmarypa [UIi COXPaHCHHS €€ B IPOCKTHOM
MOJIOKCHHH Tpd OCTOHHPOBAHWW JO/DKHA OBITH CHAOXKEHa CBA3SIMH,
YCTaHOBIICHHBIMU BJIONTb TOJIIMHBI H3IETUS HE peke deMm depes 85 ee
JUaMETPOB TI0 IJIMHE CTEPKHEH.

[MPMJIOXKXEHUE
Cnpasounoe
OCHOBHBIE BYKBEHHBIE OBO3HAYEHUS BEJINYH

YCUJINSA OT BHEIIHUX HAT'PY30K M BO3JIECTBUI B
TMOMEPEYHOM CEYEHWY DJIEMEHTA

M — u3rudaronii MOMEHT;
N — nponosbHas cuia;
O — nonepeyHas Cuia,
T— KpyTAIuUil MOMEHT.

XAPAKTEPUCTUKH ITPEJIBAPUTEJIBHO HATIPSDKEHHOI'O
OJIEMEHTA

P — ycunme npenBaputensHOro 06xarus, onpenensiemoe 1o Gopmye (8)
CHull 2.03.01-84, c y4yeroM noTepb NpeaBAPUTEIBHOIO HANPSIKEHUS B
apMmarype, COOTBETCTBYIOILIIX pacCMaTpUBaeMOi CTaliK PaOOThI SIEMEHTa;

O, Oy — TPEIBAPUTEIbHBIC HAMPSDKCHHS COOTBETCTBEHHO B
HanpsiraeMoii apmarype S 1 S’ o o0xarus 6eroHa (IpH HATSHKEHHH apMaTypbl
Ha ymopbl) JUOO B MOMEHT CHIKEHHS BEIMYMHBI IPEABAPUTEIHLHOTO
HarpsDKEHUsT B OETOHE 1O HyJsl BO3/CHCTBHEM Ha JJIEMEHT BHEIIHHX
(haKTUUECKUX WM YCIIOBHBIX CHJI, OIpelessieMble COIJIACHO YKA3aHWSIM IIII.
1.9, 1.11 u 1.14 HacTOsSIIMX HOPM C YYETOM TMOTEPh MPEABAPUTEIHHOIO
HampsDKEeHHS B apMaType, COOTBETCTBYIOIIMX paccMaTpUBaeMON CTaauu
pabOThI BJICMEHTA;

O, — CXKUMAIOIINE HANpsHKEHHUS B OCTOHE B CTalUM IPEABAPUTEILHOTO
oO)kaTus, OIpeneNseMble CcoIlacHO ykazanusaMm mm. 1.11, 1.14 wu 1.15
HAacTOSIIIMX HOPM C YYETOM IOTEph IIPEABAPUTEIBHOIO HANPSDKEHUS B
apMarType, COOTBETCTBYIOIIMX pacCMaTpHUBaeMoN CTa K PabOTHI 2IIEMEHTA;

Ysp — KO (PUIIMEHT TOUHOCTH HATSHKEHUSI apMAaTypPhI, ONIPEAEIIsIEMBbIi
cornacHo ykazaausm 1. 1.27 CHull 2.03.01-84.

XAPAKTEPUCTHUKU MATEPUAJIOB

Ry, Rpser — pacueTHBIE COMPOTHUBIICHUS OETOHAa OCEBOMY CHKATHIO JIS
NPENENIbHBIX COCTOSIHUM COOTBETCTBEHHO IIEPBOM M BTOPOM
Tpymm;

Ry, Rpiser — pacdeTHBIE COMPOTHBIICHHUS OETOHA OCEBOMY PACTSDKEHHUIO UIS
TIpEIETbHBIX COCTOSHUIT COOTBETCTBEHHO IIEPBOM W BTOpOU
Tpymi;

R, — mepenaTouHasl IPOYHOCTh OETOHA, Ha3HAYaeMasi COITIACHO YKa3aHHAM
m. 2.6 CHull 2.03.01-84 ¢ ygerom 1. 1.15 HacTOsIMX HOPM;

R, Riwr — pacueTHbIE CONPOTUBICHUS AapMarTypbl pACTSHKEHUIO U
MPENENBHBIX COCTOSIHUM COOTBETCTBEHHO IIEPBOM M BTOPOM
Tpymm;

R,, — pacyeTHOE CONPOTHBIICHHE IIOTIEPEYHON apMaTyphl PACTDKCHUIO,
orpezenseMoe CormacHo ykasanusam 1. 2.28 CHull 2.03.01-84;

R,, — pacdeTHOEe CONPOTHUBICHHE apMaTyphl CKATHIO IS TpPENelTbHBIX

COCTOSIHU IIEPBOM T'PYIIIIBI;
E, — HavanbHbIH MOIYIIb YIPYrOoCTH OETOHA NP CKATUU U PACTSHKEHUM;



E; — Monynb ympyrocta apMaTypsl.

XAPAKTEPUCTUKU IMOJIOXEHM S TTPOJIOJIbHOM APMATYPhI B
ITOITEPEYHOM CEYEHINU 3JIEMEHTA

S — o0o3HaueHne MPOJOIBHON apMaTyphI:
a) TpU HAJUYUU CKAaTOW M PACTSIHYTOM OT AEHCTBUS BHEIIHEH
Harpy3KH 30H CE€UYEHUs] — PaCIIOJI0KEHHOHN B paCTSHYTO! 30HE;
0) IpU MOJHOCTBIO CKATOM OT JEWCTBHUs BHEIIHEH Harpysku
CEUYEHUHU — PACIIOJIOKEHHON Y MEHEE CHKaTOM IpaHy CEYEHUs;
B) MpHU TONHOCTHIO pPACTSHYTOM OT JEHCTBHS BHEIIHEH
HATpy3KU CEUCHHH:
JUIL BHELEHTPEHHO PACTSAHYTHIX JIEMEHTOB — PAaCIOJIOKEHHON
y Goree pacTAHYTOl I'paHU CEUCHUS;
JUIL LEHTPAJIbHO PACTSAHYTBIX JJIEMEHTOB — BCEH B IOMEped-
HOM CEYEHHH DIIEMEHTA;
S’ — o603HaYeHUE MTPOIOIHHON apMaTypHI:
a) MpHM HAJMYUM CXKAaTOM M PACTAHYTOH OT NEHCTBUS BHEIIHEH
HATpy3KH 30H CEYEHUS] — PACIIOIOKEHHOH B CXKATOH 30HE;
0) IIpu MONHOCTBIO CXKaTOM OT IEHCTBUS BHEIIHEH HarpysKu
CCYEHHH — PACHOJIOKEHHOH y OoJiee cyKaToi TpaHu CeueHus;
B) IpPU MOJHOCTBIO PACTSHYTOM OT AEHCTBUSI BHEIIHEW Harpys3ku
CEUCHUU BHEIICHTPEHHO PaCTSHYTBIX JJIEMEHTOB —
PAacCTIONIOXKEHHON Y MEHee PACTSIHYTOM IpaHy CEeUCHHUSI.

T'EOMETPUYECKUE XAPAKTEPUCTUKUA

b — mupuHa NPSIMOYTOJILHOTO CEYCHUSI, IUPUHA peOpa TaBPOBOIO W
JIByTaBPOBOT'O CEYECHHI;
b;, b7 — mIMpHHA MOIKK TABPOBOTO U IBYTABPOBOTO CEUCHHUI COOTBETCTBEHHO
B PACTSHYTOM U CIKaTOH 30HAX;
h — BBICOTa MPSIMOYTOJILHOTO, TABPOBOI'O U JBYTaBPOBOT'O CEUCHHUH;

h;, h'y — BbBICOTa TIONKM TaBPOBOIO M JIBYTaBPOBOIO CEYEHHI
COOTBETCTBEHHO B PACTSHYTOH U CKaTOM 30HaX;
a, a’ — pacCTOsHWsL OT paBHOACHCTBYIOUICH yCcuUIHii B apmarype

COOTBETCTBEHHO S 1 S’ 10 GIInKaiIIedl TpaHd CeYCHNUS;
ho, h’, — pabouasi BbICOTA CEUYEHMsI, paBHasi COOTBETCTBEHHO /1 - a U h -

a!}.
X — BBICOTA C)KaTOH 30HBI OETOHA;
x
ho b
S — paccTOsHHE MEXY XOMYTaMH, U3MEPEHHOE 10 JUTMHE JIEMEHTa;
€, — OKCHCHTPUCUTECT HpO}IOJ'IBHOﬁ cunbl N OTHOCHTEJIIBHO LIEHTpa
TSDKECTH TPUBEACHHOTO CEUCHUs], OIPEAENIIeMbI COITIacHO
ykazanusm 1. 1.21 CHull 2.03.01-84;
€p — OKCHCHTPHCHUTET YCHJMS  IPEIBAPUTEIBHOIO  OOXKaTHs
OTHOCUTECJIBbHO HCHTpA THKCCTHU MPpUBECACHHOTO  CCUCHUA,
ompenenseMblii coriacHo ykazanusim m. 1.28 CHull 2.03.01-
84;
€000 — DKCIEHTPUCUTET PaBHOJEHCTBYIOLIEH MpPOAOIbHON cuibl N U
YCHIIHSL TIPEABAPUTEIHLHOTO OOXKaThs P OTHOCHTENBHO IEHTpa
TSHKECTU MIPUBCACHHOT'O CCUCHUSA
e, ¢/ — PacCTOSHUS OT TOYKH TIPHUIIOKCHHS TPOMOIBHON CHIBI N 10
PaBHOZCHCTBYIONIEH YCHINK B apMaType COOTBETCTBEHHO S U S

4
s

€, €y — PACCTOSIHUS COOTBETCTBEHHO OT TOYKH IPHJIOKEHHS IPOIOIHHOM
cunbl N ¥ ycuiusl TIPEABapHTENBHOTO OOXatust P 10 meHTpa
TSDKECTH IIJIOIIALU CEUSHUSI apMaTypsl S,
| — mpoJeT »neMeHTa;
[, — pacyeTHas ANMHA 3JIEMEHTA, MOABEPraroUIETOCs ACHCTBHUIO

CKUMAIOIIEH MPOJOIBHOM CHIIBI; 3HAYEHHE /, IPUHUMACTCS 110
tabs. 32 u n. 325 CHull 2.03.01-84;

5 — OTHOCHTEIIbHAS BHICOTA CXKATOM 30HEI 66TOHa, paBHaA



i — paauyc MHEpLUU IONEPEYHOrO CEUYEHMs IEMEHTa OTHOCUTEIHHO
LEHTPA TSDKECTU CEUCHHUS;
d — HOMUHAJIBHBIN TMaMEeTp CTep)KHEeW apMaTypHOMU CTaliy;

Ay, A’y — Tnomagu CeYeHUs HaNpsTaeMON M HEHaNpsraeMoil apMaTypbl
COOTBETCTBEHHO S u S, TIpH ONpeleracHUN  YCUIUS
TpeaBapuTeNIbHOTO  OoOkKaThsi P —  IUIOmagy  CeueHHs
HEHanpsAraeMoi 4acTH apMaTypbl COOTBETCTBEHHO S U S}

Ay Ay — TIOMAmM  CEYCHHS  HAIpsraeMoil 9acTH — apMaTypbl
COOTBETCTBEHHO S U S’y

Asy — TIOmAnb CEYEHWS XOMYTOB, PpACIIONOXEHHBIX B  OJHOU

HOPDMQJIBHOM K TPONOJBHOM OCH DJIEeMEHTa IIOCKOCTH,
nepeceKarolIeil HaKJIOHHOE CEYeHHE;

Agine — TUIOIIAL CEYEHMS OTOTHYTHIX CTEp)KHEH, pPaclOIOKEHHBIX B
OHOW HAKJIOHHOH K MPOJOJIBHOM OCH dJEeMEHTa IUIOCKOCTH,
niepeceKarolieil HaKJIOHHOE CeYeHHE;

M — KO3()OULMEHT apMUPOBAHHUS, ONPENCIICMBIA KaK OTHOLICHUE
IUIOIIAM CEeYeHHs apMaTypsl S K IUIOLIAZM IIONEPEYHOro
CeueHUs NieMeHTa bh, 6e3 yuyeTa CBECOB CXKaThIX M PACTAHYTHIX
TIOJIOK;

A — nnomans Beero OETOHA B ITONIEPEYHOM CEUEHHH;

Ay — TuIoIAb CEYSHHUS CKATOH 30HBI OCTOHA;
A — TIIOIIAb CEUYCHNUS PacTSIHYTON 30HbI OETOHa;
Areq — TUIOMIAJb TMPUBEICHHOTO CEYCHHUs JJIEMEHTa, OmpenelsiemMas
cornacHo ykasanusaM 1. 1.28 CHull 2.03.01-84;
Ajpe; — TIIOIATB CMATHS OETOHA;

Sso, Sy — CTaTMUECKHE MOMEHTHI IUIOIAAEH CEYEHUS COOTBETCTBEHHO
CKaToll M pacTAHYTOH 30H OETOHa OTHOCHTENHHO HYJIEBOH
JIMHUHY;

Sw, S% — CratMYecKMe MOMEHTBHI IUIOIIANCH CCUYCHHS apMaTyphl

COOTBETCTBEHHO S U ' OTHOCUTENBHO HYJIEBOM JIMHUY;
[ — MOMEHT MHEpIMU CeYeHHsI OETOHA OTHOCUTENBHO IIEHTPA TSHKECTH
CEUEHUS IEMEHTa;
I..a — MOMEHT MHEPIMU NPUBEICHHOIO CEUEHHS IEMEHTa OTHOCUTENBHO
€ro LEHTPa TSDKECTHU, ONPEAENISEMbIH COIVIACHO YKA3aHUAM II.
1.28 CHulI 2.03.01-84:

I, — MOMEHT HMHEpUUH IUIOIAIN CEYEHHUS apMaTypbl OTHOCUTEIILHO
LIEHTpa TSHKECTU CEUEHUs DJIEMEHTA;
I, — MOMEHT HHEpIMM IUIOMIAMX CEYCHHs C)KaTol 30HBI OETOHa
OTHOCUTENLHO HYJIEBOW JIMHUH;
L, 1%, — MOMEHTBI HHEPLUH IUIOIIAIEH CEYEHHsT apMaTyphl COOTBETCTBEHHO

S 1 S’ OTHOCUTENBHO HYNEBOM JIMHUH;

W,ei — MOMEHT COIPOTHBIICHUSI IIPUBEACHHOTO CEYCHHs dJIEMEHTa ISt
KpallHero pacTsSHYTOrO BOJIOKHA, ONpPEAENseMbId Kak s
yIpyroro Marepuayia cornacHo ykazanusim 1. 1.28 CHull
2.03.01-84.



