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BBEOAEHWE

B HacToswee Bpems CTafbHbie CTPOMOBOUHLIE METIM OCTAlOTCA OCHOBHBIM
CPEACTBOM OCYLECTBAEHUS 3aXBaTa Kene306eTOHHLIX M 6ETOHHLIX M3nenuit B Npouecce nx
usBneueHust U3 hopM, a TaKke NpU NPOBEAEHNM MOFPY304HO-PAsrPY30UHBLIX U MOHTKHBIX
onepaumit.

TexHuueckue pexoMeHpaumm ans F. Mockebl MO KOHCTPYMPOBaHUIO, pacyety u
UCTbITaHUAM CTPONOBOYHbIX METeNb NO3BONAIOT Gonee 060CHOBAHO MOAXOAMTL K BbIGOPY
KOHCTPYKUMM U MECTONONOXEHUA neTeNtb B u3genusx. KpoMme Toro, pacuyeTHoe
NPOEKTUPOBAHWE AAaeT BO3MOXHOCTL BO MHOMMX M3L4ENNAX YMEHbLWMTL pacxof MeTanna Ha
M3roToBNeHue netensb.

Mpy paspabotke TeXHUYECKUX PEKOMEHAAUMA 6binn  yuyTeHbl NONOXKEHUs
OTEYECTBEHHbIX W 3apybexHblX HOPM W CTaHA3pPTOB, pe3ynbTaThl  HayuyHo-
neenenoBaTenbckux paboT, a Take  NPaKTUMECKWA OMbIT NPUMEHEHUS CTPONOBOYHLIX
netene B pPasnuuHbIX M3aenuAX Ha page NpeanpusTUin NMPOMBILAEGHHOCTYM COOPHOMO
wenesobeTtoHa r. Mockesl U Apyrux ropofoB Poccun. [aHHbie pekoMeHaauuu He
npotusopeyatr Tpebosanusm CHuM  2.03.01-84* «BeTOHHbie 1 kene3obeToHHble
KOHCTPYKUMU» M coAepXaT pafl TEXHUYECKUX NOMOXEHWH, HE YCTAHOBEHHLIX B 3TOM
HOPMaTUBHOM AOKYMEHTE.

TexHuYeckue peKoMeHAaUMn COCTaBneHbi C YYeTOM pesynbTaToB aHanmsa M
06061LEHNSI MHOrONETHUX WCCNEAOBAHWUIN M UCMIbITAHWI, BLINOMHEHHLIX B pa3Hoe BpeMs
cneumanucramy  HUWMDKBa, HWN  OXMMUTTI, KTB  «MocoprcTtpoiMarepuantt»,
UHUWUNpomsaaHuii, MHUATIN, NK-1, Oprrexcrpos (r. Bunbhioc) u BHUMKenesobeTona.

PekoMeHgaumm  COrnacosaHbl C  BeAyMMM  HayYyHO-UCCNEA0BATENLCKUMM,
NMPOEKTHbIMA U NPOU3BOACTBEHHLIMU OpraHu3auusMu AO «Mocnpoekr», FYN «MHUATIN»,
AO «Mocnpomxene3obeToH».



TexHuuyeckue pekomeHgaumm TP94-2003

CTPOIIOBOYHBIE HET/IM CBOPHbIX BETOHHBIX 1 )KEJE3OBETOHHBIX
KOHCTPYKIIMU. KOHCTPYUPOBAHUE, PACYET U UCIIBITAHUS

1 OBJIACTb NPUMEHEHUA

Hactosiue pekoMeHaaunu pacnpoCTPaHATCS Ha
KOHCTPYMPOBaHWE, pacyeT Y UCMbITaHns CTPONOBOUHBIX
netesb B XKeNe3obeToHHbIX W BETOHHLIX K3AenusXx,
M3rOTOBNSEMbIX HA NPEeAnpUATUAX  CTPOMMHAYCTPUM
r. MOCKBbI ANS NPOMBILINEHHBIX U FPaXXAAHCKUX 34aHWNA,
a TaloKe ANS UHKEHEPHBIX COOPYXKEHUIA.

[anHble  pekoMeHaauuu  cneayet
cosMecTHo co CHuM 2.03.01.

Monoxenus HaCcToSILMX pekoMeHpauun
PacnpocTpaHsaIoTCs Ha CTPOMOBOYHbIE netnm,
MPOEKTUPYEMbIE ANS U3AE/MW U3 TSHKENOrO U NIerkoro
6eTOHOB U M3roToBAsSIEMbiE M3 ropaAYeKaraHoi
apmaTypHoit cranv knacca A240 (A-I) no MOCT 5781 u
TY 14-2-736.

PexomenaaumMmu  He  pacnpocTpaHslOTCs  Ha
CTPONOBOYHbIE METNM, BLINOMHAEMbIE M3 apMaTypHOM
CTanM Apyrux KnaccoB, a TaKke Ha MeTim C
HenapannensHoiMu  BeTBAMM. CTpOnoBOYHbIE NETNU,
UMeloLUME BbICAKEHHbIE TONIOBKK, MPUBAPEHHLIE LIANGD!
W MOnepeynHbl BMECTO KPIOKOB, NETAM, MNNOCKOCTh
KOTOPbIX HE COBMAfaer C HanpaBNeHWEM NOABLEMHOIO
YCUAUS, NETN, UMeoWwmre KPIoKU C YrioM 3armba Mexee
180° B fAHHOM AOKYMEHTE Takke He paccMaTpuBaloTCs.

B Tex cnyyasx, Korga CTPOMOBOYHbIE NETM
BbINOSIHAIOT ~ OAHOBPEMEHHO  YHKUMM  3aKNaAHbIX
U30EeNuil NN aHKEPHBIX CBA3EH B COOPYXEHWUM, OHW
AOMKHbI BbITh paccuMTaHbl U CIIPOEKTUPOBAHbI C YYETOM
3TUX YCIOBUI NPUMEHEHMS,

NpUMEHATL

2 HOPMATUBHDBIE CCbINNKIA

B HacToAWMX peKOMEHAAUMAX  MCMO/b30BaHbI
CCbIIKK Ha Clieaylove HOpMaTUBHBIE AOKYMEHTbI:

CHui1 2,03.01.84* BeToHHbIE U XKene3o6eToHHbIe
KOHCTpyKUMK (M3naxue 1998 r.)

CHull  2.01.07-85* Harpysku u BO3peWcTBUS
(v3gaHme 1996 r.)

CHuN  1I-3-79** CrpouTenbHas TemnjoTexHuKa
(v3paHve 1998 r.)
FOCT 380-94 Cranb yrnepogucras  OBbiKHO-

BEHHOro Ka4ecTsa. Mapku

Lama seedenus 18.09.2003 2.

rOCT 5781-82 Cranb ropauyekaraHaa Aans
apMUpOBaHNA HenesobeToHHbIX KOHCTPYKLIWA.
TexHuueckue ycnosus

FOCT 8829-94 Wspenus CTpouTenbHbie xene-

306eTOHHbIE U 6eToHHble 3aBOACKOrO
V3roToBNIEHMsl, MeToabl MCMbITAHWIA  Harpy)XXeHWeM.
MpaBuria  OUEHKM  MPOYHOCTM,  XKECTKOCTM U
TPELMHOCTOMKOCTH

FOCT 14098-91 CoepuHenusi cBapHbIe apMaTypbl
M 33KNaHbiX M3AeNnUt kene3oBeTOHHbIX KOHCTPYK-
LniA. Tunbl, KOHCTPYKUMW WU pa3Mepbl

TY 14-2-736-87 Cranp apmatypHas A[Na MOH-
TaXHbIX NETENb KENE306ETOHHBIX KOHCTPYKLUiA

3 ONPERENEHUSA
B HacToslwmMx peKkoMeHAauusaX — fpUMEHEHb
TEPMUHbBI B COOTBETCTBUM C NPUNOXKeHUEM A.

4 OBLLME TPEBOBAHNA

4.1 PacnonoxeHue neTtenb B U3aenuu He AOMKHO
3aTpyaHaTb  npouecchl  (pOpMOBaHUR U MOHTaXa
vanenust. [Ana  v3nenuii, U3rOTOBMEHME  KOTOPbIX
NPOU3BOAST C 3arfiaXXMBaHUEM OTKPLITON MOBEPXHOCTU

6eToHa  MexaHM3MpoBaHHbIM  CnocoboM,  cnegyer
npegycMaTpuBaTh METAM, HE BbICTynalowue Hag 3Tow
NOBEPXHOCTBIO.

4.2 [pn NPOEKTUPOBAHUN U3AENUIA CO CTPONOBO-
YHbIMKU  METASMU  CReayeT MNPUMEHATb  YHUbULM-
pOBaHHbIE neTnn. YHudmumposaHHble neTmn
pa3pabaTblBAOTCS  NPUMEHUTENBHO K KOHKPETHbIM
THMNaM cBOpHbIX. KOHCTPYKLMI U NPUBOAATCS B TUMOBBIX
NpOEKTax.

(pn  OTCYTCTBMM YHUMDUWLMPOBAHHLIX NeTens ¢
TpebyeMbiMU  XapaKTepUCTUKaMU  CNEAYeT NpOoeKTwU-
poBaTb MEeTAU COrfacHO MPUBEAEHHLIM B HacToOsLWEM
BOKYMEHTE MOSIOKEHNAM.

4.3 CrponoBoudHbie NETU ChegyeT MpoeKTUpo-
BaTb, obecneynsas:

- TpebyeMyto MPOYHOCTb WX CTEPXKHEN B YCAOBUSX
DENCTBUS AMHAMMYECKVX Harpy30K;

W3naHne oduumansHoe



- HAAEXHOCTb aHKEPOBKN B GETOHE uspenusi;

- BO3MOXHOCTb YAOOHOrO 3aBeAeHUs YasriouHoro
KpIOKa Tpy30BOro CTpofia B BbiCTynalowyio Haa
6eToHOM uacTb neTnmn (MpoywnHy);

- TEXHONOrMYHOCTb B M3rOTOB/IEHNM COBCTBEHHO
neTnu v nspenus.

4.4 KOHCTpYKLUMM BHOBb CrpOEKTUPOBAHHLIX Ne-
Telb B CNy4ae HeOBXOAUMOCTH NOANIEXAT UCHIbITAHWUAM
NyTEM BLIMNOAHEHUSI NMOCNEAOBATENbHLIX MOALEMOB Y
ONyCKaHWA W34e/MiA C HOBLIMWA NETSIMU  COrNAcHO
ykasaHusim pasaena 7.

5 KOHCTPYKTMBHbIE TPEBOBAHUA K
NMPOEKTUPOBAHMIO CTPONOBOYHbIX NETE/ML
1 YCTAHOBKE UX B U3AEJIUA

5.1 [Ina CTporoBoUHbIX NeTenb cnedyer npuMe-
HATL ropsa4YeKataHylo apMartypHyio Cranb knacca A240
(A-I) no FOCT 5781 n TY 14-2-736 mapok Ct 3 cn n Cr
3 nc no NOCT 380 avameTpoM OT 6 A0 32 MM.

Mapky  cranm yCTaHaBnUBalOT  COrJlacHo
TpeboBanusm CHuN 2.03.01 B 3asucMMocT OT
pacyeTHO 3UMHell TeMnepaTypbl BO BpeMst MOHTaxa
usaenus.

5.2 [inn 3axsata u3penuin Npu rogbeme cneayer
NPUMEHSATL NET/IN C NPsIMbIMU BETBAMU (ANt CBOGOAHO
pa3melyaembix neTenb) (PUCYHOK 1a) U C OTOrHYTbIMU B
FOPU3OHTaNbLHOW NJIOCKOCTW BETBAMU (ANR  MeTenb,
pasMelaemMbiX B CTECHEHHbIX YCNOBUSIX, Hanpumep,
Npu orpaHWueHHon BbICOTe u3aenus) (pucyHkn 16 u
2).

5.3 BeTBu netenb AOMKHbI 3aKaHYUBATBLCS KpIO-
Kamu. lMpsMble yuacTKU KOHUOB KPIOKOB AOMKHbI BbiTb
napannencHbl BETBAM neTnun. NpuMeHeHre nertenb 6e3
KPIOKOB He AOMNyCKaeTcs.

MuHUManbHbIE  3HaueHus  paauycoB  3arvba
KPIOKOB, OTTUGOB M APYrUX NapamMeTpoB MPUHUMAIOT B
COOTBETCTBUU ¢ Tabnuuein 1.

5.4 [ns obecneuyeHns NPOYHOCTM aHKEpPOBKU B
6eToHE KPIOKW NETNW [BOMKHBI BbiTh 3aBefieHbl B 6ETOH
Ha AnvHy He MeHee L. Ans obecneyeHms NpoyHoOCcTH Ha
BbiKanblBaHWe OKpyxatowero netnmo 6eToHa BeTBW
neTnu AoOMKHbl GbiTb  3arnybneHsl B 6€TOH  Ha
paccTosiHue He mMeHee hy, (CM, pUcyHoK 1).

OnuHy 3aBefieHUs I M raybuHy 3anoxkeHus hy,
netnu B 6eToHe cCnedyeT onpesensT U3 pacyeTta
NPOYHOCTM aHKEePOBKM METNM Ha BblaeprusaHuve u
NpoYHOCTM  6eTOHa  uM3genus Ha  BblKanbiBaHue
COrNacHo yKasaHuaM pasgena 6.

Ons vznenuwit U3 nerkux 6eTOHOB NeTim cnegyer
yCUnMBaTb NONEPEYHLIM CTEPXKHEM, PacnonaraeMbiM 8
MecTax nepexoaa oT NPAMONMHENHbIX Y4acTKoB BETBEN
RETIM K KPUBONMHEWHBIM, UK 3aBOANTL KPIOKW METAK

3a apMaTypy.
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a - netau, ceoboaHO pasMellaeMbie B usnenum; 6 —
neTnu, pasMewaeMblie B CTECHEHHBIX MO BLICOTE U3Aenus
YCNoBUsIX

PucyHok 1 — KOHCTpyKuu#u CTPONOBOUHbIX NETeSib

Pucyrok 2 ~ Cxema pacnosioeHus neTsiu B MHOTo-
nyCTOTHON naMTe nepekpuiTMs (apMupoBaHne
NJINTBbI YCNOBHO HE NOKa3aHo)



Tabnuvua 1
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5.5 B Tex cnyyasnx, Korga HEBO3MOXHO 3anyCTUTb fieT/Y, 3aBOAMMbIE 33 MPOAOSLHYI0 apMaTypy M
KPIOKW neTnyw B GETOH Ha Heobxoaumyio AVHY, a BbINONIHAEMbIE 'C NOArMEOM BeTBel (pUCYHKU 4 1 5). B
Taloke C Lenblo yMEeHbLUeHUs pacxofa Metanna, aH- apdeKkTUBHbIX  NeTnsax  paguyc  3aruba  Kpioka
KEpoBKy NETAKW cneayeT  OCYLWECTBASATL  MyTeMm NPUHUMAIOT  PaBHbIM  HOMWHAaNbHOMY  AWAMETpY
3aBefeHVs ee KPIoKOB 3a pabouyio NpoaonbHyIo, none- OXBAaTLIBAEMOro CTEPXHS apMaTypbil.
PEUHYIO UMY KOHCTPYKTUBHYIO apMaTypy (pucyHok 3).
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Pucyrox 4 — KOHCTpyKumsa CTPONOBOYHON! NET/IN C
Pucynok 3 — Cxema 3aBefieHMA KPIOKOB NET/M 3a NOArnG0M BETBEH # KPIOKAMH, 3aBOANMbBIMK 32
pabouyio apMaTypy nanTbi

ApMaTypHbie CTEPXHM, 33 KOTOopble 3aBoAsaT
KPIOKu, Cnegyer NpuHWMaThL AMaMeTpom He medee 0,7
AVMaMeTpa CTEPXXHA NET/IM U He MeHee 10 MM. KOHLbI
CTepXHell TNapKoro WM NEpUoANYECKOro Npoduns
BOMKHbI OTCTOSITL OT NETAN Ha ANUHY He MeHee ANWHBL
aHKEPOBKY 1, AaHHLIX CTEPXHEN ¥t He MeHee 200 MM.
flpy 3TOM TNagkMe CTePXHW AOMKHL! 3aKaH4YMBATLCS
KpIOKamw wim KpecroobpasHbIMu CBapHLIMK
coeavHeHunamn no FOCT 14098. [nuHy aHKEpPOBKW
CTepXHeir  onpegensiioT  COrnacHo  TpebosaxusM
CHuil 2.03.01.

HapgeXHOCTL NPUHATOM  aHKEepOBKW neTnu
CnepyeT NOATBEPAUTD PACHETOM WA UCTIBITAHUAMU.

5.6 B MHOronyCrtoTHbIX nAMTax NepexkpbiThit
Hapsady C OObiuHbIMM  METAAMM  (CM. PUCYHOK 2)
[OMYyCKaeTes NPUMEHATL 3(HEKTUBHBLIE CTPONOBOYHLIE

pekoMeHayeTCa  opueHTUpoBaTh

paGouyio apMaTypy, AN MHOTONYCTOTHBIX NANT

nepexkpbLITH
MpuMepbl PacnonoXeHna netenb B 0ObIUHLIX W
NPeABapUTEeNbHO  HaMPSDKEHHbIX — MHOTORYCTOTHbIX

nmMTax NepeKpLITUA NpUBEAEHDL! HA PUCYHKE 6.

5.7 Mecra yCTaHOBKW neTens B uspenuu cneayer
Ha3HayaTb C YYETOM TEXHOMOMMU U3roTOBNEHUA U
MOHTaXa W34ENUs, @ TaKkKe €ro KOHCTPYKTMBHbIX
ocobeHHocTen. MNpu 3TOM MOCKOCTb NPOYLWMHBI NETN
Mo HarpasneHuio
NOSLEMHOMO ycunus. PaccTosiHMe Mexay coceaHuMU
NeTNaMn JOMKHO COCTaBNsTb He MeHee Tpex rnybuH
3an0XeHna netnm B 6eToHe.

5.8 PaccrosHve b oT 6GOKOBOM NOBEPXHOCTU
n3aenus 40 NOBEPXHOCTWM NeTan (CM. pucyHok 1) B
oblwem cnydae  cieayer  NpUHWMaTb  He  MeHee
yeTbipex AVAMETPOB CTepkHs netim d u He MeHee
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Pucynox 5 — Cxema yCraHOBKW NETAN C KPIOKaMu,
3aBoAuMbiMM 3a pabouylo apMartypy, 8
MHOTONYCTOTHOI! I/INTE NEPEeKPLITHA

35 MM, @ A/IR TOHKOCTEHHbLIX u3aenui (TUNa CTEHOBLIX
naHenei) TonwuHolt He 6onee 220 MM pacctosiHue b
oT TOpua u3genus waM npoemMa Ao  6oKOBOM
NOBEPXHOCTW XBOCTOBOrO Yy4acTKa Kpioka nerm
{u3MepseMoe B NIOCKOCTU KPIoKa) - He MeHee 200 MM.
5.9 BbicoTy npoylumHbl NeTnu B CBETY h, (BepxHeit
4YacTW NET/M, BbICTYNaloLe Haa 6ETOHOM M3genus u
COOTBETCTBYIOWEN pasMepaM  YaNouyHbiX  KPIOKOB
rPY30BbIX CTPOMNOB) CNEAYET MPUHUMaTb PaBHOM, MM:
60 - npn AvameTpe CTepXHNA NeTnu oT 6 A0 16 MM;
80 - TO Xe 18» 22 »;
150 - » 25 » 32 ».
5.10 B 3aBMCMMOCTM OT MPUHSNTON TEXHONOrMK
M3roToBseHusi unsgenus (C UCronb3osaHMeM BuGpO-
rpysoB, NpWrpysoB, 3arfiaXWBaloWMX BaJioB), a Takxe
OoT TpeboBaHW K  KauecTBy BepxHeit  (npw
¢opMoBaHMM)  NOBEPXHOCTM  U3AeNns,  MNPOYLWWHbI
neTens CISAYET pa3Melatb B TeNe KOHCTPYKUMK TaK,
4yToBbl OHW He. MNpPensTCTBOBaNU OTAEeNKe BepxHeit
noeepxHocTW. s 3Toro HeobxoauMO YCTPOMCTBO B
6etoHe nyHOK (yrnybnexwt), pasMepbl  KOTOPbIX
NPUHUMAIOT MO PUCYHKY 7 M3 YCnoBuiA GecnpensiT-
CTBEHHOrO 3aBEAEHUS B TMPOYLUMHY YanOUYHOIO KpHoKa
rpy30BOro crpona.
JlyHKn Ans netenb BbIMOMHAKTCS 3aMKHYTHIMU
M  pasoOMKHyTbIMW. W3 yCnoBuMs pacnonoXeHus B
NPOYWWHE YanoyHOro Kpioka CTpona NyHKy cneayer
CMeWaTh K CepeanHe U3aenys OTHOCUTENLHO MIOCKOC-
TU NPOYLWINHLL.

4

a) 1

cloclcole
celclolon

6) 3

OHOE®E)

3

/

DOOO®OE)

a — NAUTbE C CETOMHBIM apMMpoBaHueM; 6 — NAWTbE ¢
HanpsiraeMoil apMmaTypoit; 1 — obbluHas nerTns; 2
apmaTtypHas cerka; 3 — addexktueHan netns;, 4 -
HanpsAraeMblit apMaTypHbI CTEPXKEHb

PucyHok 6 — Mpumepbl PpacnonoeHns nerenb B
nonepeuHbIX CEHEHNAX MHOTONYCTOTHLIX NANT
nepexpbiThit
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a — 3aMkHyTOe YrnybneHue; 6 - pa3oMKHyToe yriybne-

HWe; pasMepsbl, MM, NPN AMaMeTpe CTEPXHSA NETAM ot 6 A0

16 mm: R, = 125, a =30, b, = 50, 1, = 25, |, = 30; npu

OM3METPe CTePXHst NeTAu oT 18 no 22 MM: R, = 150, a =
40, b, = 65,1, = 30, ;= 30

PucyrHok 7 — Pasmepbl AYHOK pana  3arny6neHHoro
PacnoJIOKEHUNA NPOYILUH CTPONOBOUHbIX NEeTesb
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6 PACYET CTPOMOBOYHbIX METENb

6.1 Pacuer nerenb N0 NPOHHOCTH

6.1.1 PacyeT cTpornoBoOuHbLIX feTens Mo npoud-

NPOV3BOAUTLECS W3 YCIIOBMS

NS Ns, ult 1 (1)

N - ycvnve, gencreyiolee Ha NeTn;

ult

npenenbHoe  yCuine, BOCTPUHMMAeMoe
METaIoM ABYXBETBEBOM NETM.

6.1.2 Ycunue N onpepensierca no popmyne

N=YaYa¥Yaa G, (2)

Y4 - KO3PUUMEHT ANHAMULUHOCTU FPU NOABEME

M MOHTaXe, npuUHWMaeMbil  COrnacHo
TpebosaHuam 1,13 CHuMN 2.03.01 paBHbiM
1,4

Yo = KOIDDULMEHT, YUUTHIBAIOWMNI YBENUUEHWE

yCWnus,, REMCTBYIOWEro Ha MeTMio npu
OTKNOHEHWW  TPy30BOrO  CTporna  oT
BEPTUKaAM Ha yron o oT 0° ao 45°
NPUHUMAEMBIIA paBHbIM:
1,0-npy a=0%1,4-npu o = 45°

Ana  NPOMEXYTOMHLIX 3HAYeHWn yrna
O 3HAYEHUS Y, NPUHUMALIOTCSH NO NUHENHON
nHTEpnonsuMn.  OTKIOHEHME  PY30BOro
CTporia ot BepTVKanu Ha yron o Gonee 45°
He AonyckaeTcs.

Yoa - KO3DDUUMEHT, YUMTHLIBAIOWWIA NPUCOC

(npununanwe) nsgenus K noaaoHy GopMbl
B MOMEHT nepBoro noagbeMa Wusfenus,
nNpUHUMaETC pasBHbiM 1,1;

Yy - KO3OUUMEHT HABEXHOCTM MO Harpyske,

NpUHUMAEMbI cornacHo TpebosaHuaM 2.2
CHwi 2.01.07 paBHbiM:

1,1-pans  6eToHHBIX WU XenesobeToH-
HbIX U3AENUIA C NAOTHOCTLIO 6eToHa 6onee
1600 Kkr/M>;

1,2 u 1,3 - ana 6eToHHLIX u3aenuin c
MAOTHOCTbIO GeToHa 1600 kr/M® 1 MeHee,
BbIMONHAEMbIX COOTBETCTBEHHO B
3aBOACKMX YCJIOBUSX M HA CTPOMTENLHOW
nnolaaxe;

G; - younue OT 4acTu COBCTBEHHOW

Macchbl usaenus.
Mpy nogbeMe u3genuin 3a 4eTbipe neTiu
ycuaMe OT  MacChbl W3BeNnns CuuTaeTcs
pacnpegeneHHsiM Ha Tpy neTn. B cnyyae
nogvema 3a Tpu netam wu bonee,
PachonoXeHHbIX Ha OAHOM Topue u3aenus
(Hanpumep, Ha CTEHOBOW NaHenu) ycunue
OT Macchl M3fenvs NpuHUMaeTcs pacrpe-
LEAEHHLIM TONbKO Ha Ase netiu. [lpu
NpUMeHeHVA rpy303axsaTHbIX MpUCNocob-
NeHnit, obecneumsaiowmx camobanaHcu-
poBaHue ycunuii Mexay ctponamu (camo-
6anaHcupyroWnMxXcs TpaBepce), AONyCKaeTcs
ycunme oT Macchl M3genus pacnpepensitb
MEXAY NeTnsMM B COOTBETCTBUM C
KOHCTpYyKUMei npucnocotnenus.

6.1.3 Yennue N, , onpegensetcs no gopmyne

3

roe A, - Nnowaab NOMEPeYHOro CeYeHWst CTepXHN
netnu; R, - pacyeTHoe CONpOTUBAEHUE
PaCcTHKEHUIO CTaNU NETAU;

Ko3pDUUMEHT, yuuTBIBAIOWWMIA ANa  CTep-
XHel netens Mansix AvameTpos (6, 8 u 10
MM) NOBbLIWEHHYIO OMNACHOCTb Pa3pylLeHuUs
npy  UX  BO3SMOXHBIX  MEXaHWYecKux
NOBPEXAEHUAX W KOppPO3MM 8 Ciyyae
NPOAOIMKUTENBHOIO XPAHEHUA KOHCTPYKLWA
Ha OTKPLITOM BO3AyXe A0 MOHTaXa,
NPUHUMAETCS PABHBIM:

0,55 - ana crepxHs AMaMeTpom 6 mMM;

]vs. ult =Ydd Rs A.s:

Ydd -

0,6 - TO xe 8»;
09 - » 10 »;
1,0- » 6onee 10 »,

6.1.4 Npu onpeaeneHun ycunus ot co6CTBEHHOM
MacCbl U3AENUSt MJIOTHOCTe 6eToHa y, NpUHMMAETCs
paBHoiA:

2400 kr/m® - ans TRHKENOro 6eToHa;

2200 kr/M® - ins MeNKo3epHNCTOro 6eToHa;

D k - pna nerkoro 6etoHa,
3necb D - uuCneHHOe 3HaveHue Mapku
6eToHa No cpeaHeit NIOTHOCTY;
k - koahduumeHT, 3aBUCAWMI OT KJacca
6eToHa MO MPOMHOCTW HA  OkaTue,
MPUHUMAEMDBIA PaBHBIM:
1,05 - ans 6etoHoB knacca B12,5 v soiwe;
1+ w/100 - ana GetoHoB Kknacca B10 u
HWKe, rae w - BECOBas BAAKHOCTL 6eToHa
npu akcnnyataumu (%), onpeaensemas
cornacHo CHwll II-3; gonyckaetcs npuHn-

MaTb w = 10%. Apu pacuere netens 8
CTagusiX W3roTOBNEHWS W TPaHCNOPTU-
poBaHUst M3AENMS  NNOTHOCTb  JIErkoro

6eToHa cnegyer onpegensTb C YY4eTOM
OTIYCKHON O6BbEMHOW BAAXHOCTM w MO
¢opmyne D+(w/100)1000, npuHUMas 3Ha-
YeHust w PaBHbIMN:

15% - ans 6eToHa knaccos B10 u HWxe;
10% - TO Xe B12,5 v Bbiwe.

MnoTHOCTL  KenesobetoHa npu  O6GBLEMHOM
copepxanum crtanu 3% W MeHee NPUHUMAETCA PaBHOM
(yo +100) kr/™?; npu copepxaHuu CTanm cebiwe 3%
MJIOTHOCTb KENe306eTOHa OnpeaensieTcd Kak CyMMa
Macc 6GetoHa W CrTanM Ha eavHdyy obbeMa
»ene3o06eToHHoro msaenus. MNpu onpegeneHun Macch
Hapy>XHON OrpaXxAaloen KOHCTPYKUMU U3  NIerkoro
6etoHa knacca B10 u Hwke cnegyeT y4duTbiBaTb
MOBLILEHHYIO NNOTHOCTL PaKTYPHLIX CIIOEB.

6.1.5 MakcumanbHO 4ONYCTUMOE YCUMUe OT HacTu
COOCTBEHHON  Macchl  v34enus, KOTOPOE  MOXET
BOCNPUHATL OAHA NETNS NPU NPUHATOM AMaMmeTpe ee
CTepXHs, onpeaenseTcs no dopmyne
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B 3TOM cCniyuae npoBepka NPOYHOCTVM NETAM
NPOU3BOAMTCS U3 YCNOBUA

G = @

6.1.6 [wametp crepxHs d, U3 KOTOPOro BINON-
HAIOT  [IBYXBETBEBYI0O MNET/MO, ofpeaensercs no
¢opmyne

¥ 1Y dGi
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6.1.7 [flonyckaerca npu HasHaueHWU AMaMeTpa
CTEPXHA NETNN UCNONL30BaTb AaHHbIE Tabnuubt 2.

Tabnwua 2
Avamerp | Macca usaenus, Auvamerp | Macca uspenms,
CTEPXHSA | NpUXOAALLASCA CTEPXHA | NPUXOASLWAACH
netvmd, | npu noaveme nerim d, | Npy nogveme Ha
MM Ha OAHY MM OAHY
CTPONOBOYHYIO CTPONOBONHYIO
neTno, Kr neTno, Kr
6 150 18 2500
8 300 20 3100
10 700 22 3800
12 1100 25 4900
14 1500 28 6100
16 2000 32 8000

Mpumedyadne - B Tabnuue npuBepeHsbl AaHHbIE,
OTBEUAIOWME 3HAUEHNAM KOIPOUUMEHTOB Yo = 1,4 W Yy
= 1,1, a TaloKe 3HA4YEHUAM KOIPDULMEHTOB Y4 Yoo Vdd
yKa3aHHbiM B 6.1.2 1 6.1.3

6.2 PacueT nerenib Ha BbikasibiBaHue 6eToHa

6.2.1 Pacuer netenb Ha BbikanbiBaHue GeToHa
NPOU3BOAUTCA C LENbl0  yCTaHoBNeHWA Tpebyemoit
rNy6uHbI 33/10)KEHWS NETAN B 6eToHe.

Fnybuny 3anoxenus netnu hy, (cM. pucytHok 1)
npyv BblkanbiBaHu 6eToHa B M34enUU  TONLIMHOM
(B HampasneHuu, NepneHAnKyNsIpHOM BbICOTE NeTu)
t>220 MM, cneflyeT onpeaensats no gopmyne

[ R
hy, =8,d |—*— 7
R T Y @)

raé Ry - pacyeTHoe CONpOTUBNEHUE PACTHKEHWIO
6eTtoHa, COOTBETCTBYIOILIEE  MPOYHOCTU
b6eToHa Ha ©kaTMUe B MOMEHT MEPBOro
nogneMa w3nenusa B, NpuHUMaeMon C
obecneueHHOCTbIO  0,95. 3HaueHust Ry
onpepensiot no Tabnuue 13 CHuN 2.03.01,
npyHKUMas B, Kak NPOMEXYTOUHbIM Kracc
6eToHa; )

J; - KO3(D(PUUMEHT, YUMTBLIBAIOWWIA YCNOBUS
pabotbi 6eToHa B paHHEM (HENPOEKTHOM)
BO3pacTe NP BbIKANbIBAHWK, MPUHUMAETCA
PaBHbIM:

1,2 - ans B, = 3,5 MMa;

10— » B,=5MMNa;

0,7~ » B;=25MMa;

AN APYruX 3HaueHuin B, KoahduLmMeHT J;
ONpeAensiioT No NMHEWHON UHTEPRONALIK;

S, - Ko3(pPUUMEHT, YUMTLIBAIOWMIA BnUAHUE
61130CTV MPAMOro yJacTKa Kpioka NeTny K
Kpalo wusgenus, T.e. pacctosHue b (oM.
PUCYHOK 1), NPUHUMAETCS PaBHbLIM:

1,0 - npu b/h, > 1; 0,55 - npn by, = 0,1;
AN NPOMEXYTOUHbIX 3HaueHuit b/hy, Ko3d-
duumeHT §, onpeaensieTcs No MHEWHON
nHTEpnONALUY;

3 - KO3(POUUMEHT, yuuTLIBAIOWMIA BAUAHUE
33BEAICHUA KPIOKOB NET/IM 33 apMaTypHble
CTepXKHU (CM. 5.5), NpuHUMaeTcs paBHbLIM:
1,0 - 6e3 3aBeaeHMs KPIOKOB 3a apMaTypy;
1,2 - npu 3aBeaeHnn KPIOKOB 3a apMmaTtypy
(cM. pucyHok 3);
ana vsgenuin u3 nerkux  6eToHos B NMOGOM
cy4ae npuHUMaLoT d; = 1.

Fnybuxa 3anoxeHusa netnu h, Npu pacyete Ha
BblKasbiBaHWe GeToHa B v3aenuu TonwuHol t < 220
MM onpepensetcs no Gopmyne (7) ¢ ysenndeHuem
NOJTYUEHHOTO 3HaYeHns Ha 5d.

InybwHa 3anokeHuss h, B  MHOrOMYCTOTHbIX
NMNUTax NEPEKPLITUA ONPeAenseTcs Kak Ans W3aenui
TONIUMHON t < 220 MM.

[llonyckaeTcst NpUHMMaTL 3HaveHus h, nNo Tabnuue
3 B 3aBMCMMOCTM OT MPOYHOCTM BETOHa Ha CkaThe B
MOMEHT NepBoro nogbeMa usgenus By.

Fnybuny 3anoxenus hy, cnegyer npuvHUMaTh
He MeHee 15 AvaMeTpoB CTEPXHA NET/IM U He MeHee
150 MM, a anst u3genuil TOAWMHOW B HOPManbHOM K
BeTBAM Hanpaenenun Ao 200 MM - He MeHee 20
AVIAaMETPOB CTEPXKHA NeTn U He MeHee 200 MM.

Ona  netenb, BbINOMHAEMbIX U3 CTEPXHEN
avameTtpoM 25 MM U 6onee, ykasaHHble Bbllle
MUHUMATbHLIE, @ TaKKe pacdeTHble 3HaueHus h,
cnegyet yBeanuuBaTb Ha 20%.

6.2.2 Mpn pacnonoXeHWn mnpoywmH nNeTefb B
yrnybnenusix (nyHkax) no pUCyHKY 7 pacctosiHue h,
[OMyCKaeTCst OTCUYUTLIBATE OT BEPXHEN rpaHu u3genus.



Tabnuua 3

MpouHoCTs GeToHa 3Hauenre ans napameTpa

Ha OKaTue B8 MOMEHT hb Is

e B, M| (e | G serens

Ot 3,5 g0 5 Bxtiou. 35d (40d) 45d (50d)

Cs.5 » 8 » 25d (30d) 35d (40d)

»8 » 15 » 20d (25d) 30d (35d)

»15 » 25 » 15d (20d) 25d (30d)

» 25 15d (20d) 20d (25d)
MpumMevaxus

1 3HaveHus napametpoB h, ¥ I, OTHOCATCA K

U3AENNSM, BLINONHAEMbIM U3 TSXKENOro, NIErKoro u
MenKo3epHUCTOro {rpynnel A) 6eToHoB.
2 3HaueHus, MpuBeaeHHble B CKODKaX, OTHOCATCS K
CAyyasiM nogbeMa B BEpPTUKANbHOM  MONOXEHUN
OAHOCTNOMHBIX TOHKOCTEHHLIX M3Aenuit (Tura CcTeHo-
BbIX MaHenei) TOAWMHON He Gonee 220 MM,

6.3 Pacuer nerenb Ha BbijeprusaHue K3
6eroHa

6.3.1 PacueT nertenb Ha BbiaeprusaHune u3 6eToHa
NPOM3BOANTCA C LUENbl0 YCTaHoBneHus Tpebyemoin
ANVHbI 3aBefeHNs (aHKepOBKM) BETBEH NeT/Iv B BETOH.

OnvHy 3aBepenns I (cM. pucyHok 1) npu
BblA€pPruBaHWN NeTnm m3 6eToHa B U3genun ToNWmHON
(B HanpasneHun, NEpneHAVKYNAPHOM BbICOTE neTnu)
t> 220 MM, cnepyeT onpepensTs No dopmyne

v,Rd
I, =512 8
\Uszt
20e y; - KOIDMDULMEHT, YUUTLIBAIOWMIA YCIOBUS

paboTbl 6eToHa B paHHeM (HeNpoeKTHOM)
BO3pacte rpu BbliAeprMBaHUKM MeTenb,
NPUHUMAETCA PaBHbBIM:

0,055 — ana B, = 3,5 MMa;

0,085~ » B,= 15 Mlla;

0,09- » B,= 25 Miag;

ANsl  NPOMEXYTOUHbIX  3HauYeHud B,
KkoadduumeHT ; onpeaensercs no
NMHENHON MHTEPMONALUMK;

Y, - KO3(MULUMEHT, YYMTHIBAIOWMIA BAUSHUE
3aBefeHus KPIOKOB netnm 3a
apMaTtypHble cTepXHu (CM. pucyHok 3)
NPUHUMAETCR PaBHbIM:

1,0 - 6e3 3aBedeHuMst KpPIOKOB 33
apmatypy;
1,2 - npu 3aseaeHun KPIOKOB 33
apMatypy;

AN U3AEeNni U3 nerkmx 6eToHoB B
nobom cnyuae w, = 1.

AnvHa ankepoBku NeTAu I Npu Bhbigeprusalnm ee
M3 6eToHa B uv3AeNMM TOMWMHON t < 220 MM
onpepensercs no dopmyne (8) C yBenmueHuem
NOy4EHHOrO 3HayeHmns Ha 5d.

B MHOronycroTHbIX MmMTax MepeKpbiTuiA 3Have-
HUE | onpefenseTcs Kak ANS U34EMA  TONLMHOM
t <220 MM,

Jonyckaetca npuHMMaTb 3HaueHus L no Tabnuue
3 B 33BMCMMOCTM OT NPOYHOCTU GETOHa Ha OkaTue B
MOMEHT repBoro noaveMa usgenus B,

Ans v3nenuit M3 MenkosepHucToro 6eToHa rpyn-
nbl B 3Ha4eHuns 1, A0MKHb! 6biTb YBENUUEHs! Ha 5d.

AnvHy  3aBefenus 1 cneayer npuHWMaTth He
mMeHee 20 AvaMeTpoB CTEPXHS NETAM U He MeHee
200 MM, a AN M3RENWN TONLIMHOW B HOPManbHOM K
BeTBAM HanpasneHmm Ao 200 MM — He MeHee 25
AVaMETPOB CTEPXKHSA NETNY U He MeHee 250 mM. Kpome
TOro [ANs  KacCeTHOW TEXHOMAOMMWM  M3rOTOBNEHUS
v3penuii AvMHa 3aBeaenns Netin B 6eToH AomKHa
coCTaBNsATb He Mexee 300 MM,

6.3.2 Ecv neTns UMEET ropusoHTa/lbHble OTrHdb
(cM. pucyHok 16), B Tpebyemoit no pacyety anuxe I
rOPU3OHTaNbHLIN YYaCcTOK BETBU METAN AOMNYCKAeTCs
YUUTLIBaTL ANMHON He Gonee 7d+2r (r NpuHMMaeTcs no
Tabnmuue 1).

7 NCNLITAHUSA CTPONMOBOYHDbIX NETENDL

7.1 KOHTpONbHbIE UCNLITaHUS CTPONOBOYHLIX fe-
Tenb MPOBOAATCA MNepeA  HayanoM  MacCcoBOro
M3roToBNEHUS BETOHHBLIX U Xene306eTOHHbIX U3aenuit
C HOBbIMU NETNSMU U B AaNbHENILIEM — Nepuoanyecky,
€CNM  NEePUOAVMHOCTL  WCTIbITAaHUWA  YCTaHOBAEHa B
pabouunx yeprexax usaenuit.

7.2 Ucnbitauua nerens NpoBOAAT fl0 CxeMaM,
NPEeRYCMOTPEHHLIM B paboumx uepTexax usfenui, C
yuetom Tpebosanuii FOCT 8829.

7.3 UcnbiTaHns nNeTenb 3aKmoYaloTesl B nogbeme
33 MUCMLITHIBAEMbIE NETAW U3AENMS, AONONHUTENLHO
3arpykeHHoro Ttakum obpasoM, uTobbl obecrieuntb
nonyueHve TpebyeMoil KOHTPOAIbHOM Harpysku Mo
npoYHOCTW.

7.4 Kaxaoe v3penue C AONOAHUTENbHBIMU IPYy-
3aMM cnegyet noaHuMaTh WeCTb pa3 A0 FOfHOMo
OTpbiBa OT BCEX TOYEK OfNupaHus, BbiAepXusaTb B
MoaHATOM cocTosituu 3-10 MMH, @ 3aTeM onyckarb Ao
ocnabnenus rpysosuix cTponos. MoabeM W onyckanue
m3nenuwii cneayer BLINOAHATL MNaBHO.

7.5 B cnyuae HeobxoauMOCTH NONYUEHUS! AaHHBIX
0 PaKTUYECKOW Hecyluen CNOCOBHOCTU NeT/In ciepyeT
npy nocnegHeM noaveme AOTPY3uTb usgenve RO
ucYepnaHMs NPOYHOCTM METNW, OueHVBaeMOW B
COOTBETCTBAM C M.M. 7.8 N0 KOMIIEKCY NnokKasatenen.



7.6 3oHa 6eToHa OKONO NETM B paanyce, PaBHOM
He MeHee YABOEHHOW TIiyOUHbLI 3anoXeHus netnn B
GetoHe, aormkHa ObiTb CBOGOAHON OT AONOAHUTENLHBLIX
rpy308.

7.7 TMpouHocTb 6eToHa u3genus Ha okatve B
MOMEHT MCNbITaHUs JOMkHa ObiTb paBHa NpPOEKTHON
repegaToyHoit WM pacrnanybouHOW  MPOYHOCTW
npy NepeoM NOAbEME M3AeNWs BO BPEMS U3B/eHeHUs
€ro u3 gopmbl.

7.8 B paboumx uyepTexax w3genus ycraHas-
NMBAIOT KOHTPONbHYIO HArpysky AN KOMMIEKCHOW
NpOBEPKK NPOYHOCTH:

- CTanbHOMO CTEPXHS, U3 KOTOPOro M3roTOBNEHa
netns;

- 6eToHa Ha BblKanblBaHWE B MeCTe pacnonoxe-
HWS NeTu;

- aHKepOBKW BETBe! netnu B 6eToke.

KOHTpO/bHYIO Harpysky No MPOYHOCTM B pacueTe
Ha ofHy NeTnio onpeaenstoT no dhopmyne

le=Rg As (o ’ (9)

rae C - koahduumeHT 6e30NacHoCTH, YCTaHaBm-
BaeMbll B PabouMx uepTexax uhenus B
npepenax ot 1,25 go 1,8 B 3aBUCUMOCTH OT
yrna HakoHa rpy30BOro CTporna K BepTu-
Kanu npu ucnsitanmu: 1,25 — npu yrne,
paBHoM 45°, U 1,8 — npu BEpPTUKANLHOM
crpone.
BbluMCiieHHOE 3HAYeHMe KOHTPOMLHOM Harpysku
BIUIIOYaeT B ceba ycunme OT COBCTBEHHOM MacCht
n3aenus, NPUXOASLLEECS Ha OAHY NETAIO.



NPUNOXXEHME A

(o6s3aTrenbHoe)

TEPMWHbI TEXHUYECKUX PEKOMEHAALWA U MX ONPERENEHNA

B HacToAwmx TEXHUUECKUX PeKOMEHAaUUAX NPUMEHSIOTC CNEAYIoWME OCHOBHbIE TEPMUHBI:

d - nvaMeTp CTEPXKHS CTPOMOBOYHOM NETN
Is - ANvHa 3aBEfEHVS KPIOKOB CTPOMOBOYHOM NeT/N B 6@TOH U3AENMA, OTCUMTLIBAEMas OT
MOBEPXHOCTV GETOHa B MECTE PacnoNOKEHNS NETAN

hp — TNyBUHA 3aN0XEHWS CTPOMOBOYHON NeTNM B 6ETOHE M3aenus, OTCUMTbIBaeMas OT
NOBEPXHOCTY M3AeMsi B MECTE PACMONOXEHUS! NeTnn
b - paccrosHue oT GOKOBOIN MOBEPXHOCTHA U3AENHA A0 NOBEPXHOCTU NETAM
h, — BbICOTa NPOYWMHEI CTPONOBOUHON NET/IN B CBETY ~ BLICOTA BEPXHEN UacTV NET/N,

BbICTYNaIOLLENA Hag MOBEPXHOCTLIO 6ETOHA U3ACNWA U CAYKAWAA ANS 3aBEAEHUA
YaNOYHOro Kptoka rpy30BOro CTpona.

Bo - NPOYHOCTL 6eToHa Ha OKaTwe B MOMEHT nepeoro noagbeMa usgenns, NpUuHuMaeMas C
obecneyeHHoCTbIO 0,95

G; - ycunue OT 4acTn COBCTBEHHON MAacChl M3AENUS, NPUXOASILEECA HA OAHY CTPOMOBOYHYIO
neTnio
G/™ - MaKcuManbHO AONYCKaeMOe YCUNME OT YacTu COBCTBEHHOW MacChl U3penvs, KOTOpoe MOXeT

BOCMPUHATL 0AHA CTPONOBOYHASA NETNA NPU NPUHATOM ANAMETPE €€ CTEPXKHA

Gy — KOHTPOMbHas Harpyska flo NPOYHOCTU NPU NPOBEAEHUM WCNLITAHUA CTPOMOBOYHOIA NETAN



Kntouesbie cioBa: GETOHHble 1 XKene3obeTOoHHblE W34enusi, CTPOMoBOYHAA NETAA, KOHCTpynpoBaHwe,
pacuyeT ¥ UCNbITaHKA NeTenb
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OdurumanbHoe nspaHne

TEXHUYECKME PEKOMEHAALIUWN
TP 94-2003. CTponoBo4Hbie NeTAn C60pHbLIX 6ETOHHBIX K XKeNne306eTOHHbIX
KOHCTPYKUKnii. KOHCTpyupoBaHue, pacyeT 1 CNbITaHUA.

OtneuataHo B MY «Tunorpacua cCTpouTensHOM OTpaciu ropoga Mocksbh»
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