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Mpeaucnosue

Llenn v npMHLUMnbI CTaHZApTU3aummn B Poccuinickon depepaumnmn yctaHoBAeHbl PesepanbHbIM 3aKOHOM
oT 27 pekabps 2002 r. No 184-P3 «O TeXHUYECKOM PeryMpoBaHnUm», a npaBuna paspaboTkm -
nocraHosneHuem MpaButenbcTsa Poccminckoit egepaumm ot 19 Hoabpa 2008 r. Ne 858 «O nopsake
pa3paboTKK 1 yTBEPKAEHUA CBOLOB NPaBUI».

CBepgeHua o cBoge nNpasun

1 NCMNONTHUTENTN: Hay4yHo-nccnenoBaTeNbCKUIA, MPOEKTHO-KOHCTPYKTOPCKUIA U TEXHONOTMYECKUI
WMHCTUTYT 6eToHa U KenesobetoHa um. A.A. I'Bosgesa (HUUHKB nm. N'Bosaesa) - uHctuTyT OAO «HUL,
«CTpouTenbcTso»

2 BHECEH TexHM4YyecKkum KomuTeTom no ctaHgaptmsaumm TK 465 «CtpontenbcTso»

3 NOArOTOB/EH K yTBEpKAeHUIO [enapTaMeHTOM apXUTEKTYPbl, CTPOUTENBCTBA U FPaA0CTPOUTENIbHOM
NOINTUKM

4 YTBEPXOEH npukazom MuHUcTepcTBa permoHanbHoro pas3sutna Poccuinickon ®egepaumm
(MuHpervoH Poccum) ot 28 aekabpna 2010 r. Ne 827 1 BBeaeH B aeictemne ¢ 20 mas 2011 r.

5 3APETUCTPUPOBAH ®eaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErYIMPOBAHMIO N METPOIOTNN
(PocctaHmapT). MNepecmoTp CM 27.13330.2010

UHpopmayusa o6 usmeHeHUAX K Hacmosauwemy ceody rpasusn nybaukyemcs 8 exe2o0Ho u30asaemom
UHOPMAyUoHHOM yKazamesne «HayuoHanbHble cmaHOapmel», a mexkcm udmeHeHul U rnornpasox - 8
exemMecAYHo uzdasaemMbix UHGPOPMAYUOHHbLIX yKazamensax « HayuoHanbHele cmaHdapmesl». B cayyae
nepecmompa (3ameHsl) UaU ommeHbl HaOCMosAUW,e2o ceodd rnpasusa coomseemcmeayrouiee yeedomsaeHue
b6yoem onybsUKOBAHO 8 exemMecaYHO U30a8aeMomM UHHOPMAYUOHHOM yKazamersne « HayuoHasnbHble
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cmaHdapmei». Coomeemcmeyowas UHhopMayus, ysedomMsaeHUe U MEKCMbl PA3MEWAOMCA MaKice 8
UHGOpMayUoHHoU cucmeme obuwe20 nos1b6308aHUSA - Ha oguyuanbHom calime paspabomyuxka (MuHpez2uoH
Poccuu) 8 cemu UHmepHem

COOEPXAHUE

BBenenne
1 OGacTh NPUMEHEHHUS

2 HopMaTHUBHBIC CCHUIKH
3 TepMHUHBI B ONIPEJICTICHUS
4 O0mume ykazaHus
OCHOBHBIE I10JIOKECHMS
OCHOBHBIE PaCUYCTHBIE TPEOOBAHUS
JIONIOJHUTEbHBIE  YVKA3aHWA 110 pacyeTy NPEABAPUTEILHO  HaNPSHKEHHBIX

KOHCT 5071
5 Marepuaisl Uit OETOHHBIX M JKEeJI1€300€TOHHBIX KOHCTPYKIIMT
beron

IToxa3aTenu kayecTBa OCTOHA U MX NPUMEHEHUE IPU IPOSKTUPOBAHUH
HopmaTuBHBIE M pacYETHBIE XapaKTEPUCTHKH OETOHA
JedopMallnOHHBIE XapaKTEPUCTHKH OCTOHA
Apmarypa
IlokazaTenu KayecTBa apMaTyphl
HopMaTuBHBIE M pacyeTHBIC XapaKTEPUCTUKU apMaTyphl
JledopMalmOHHBIE XapaKTEPUCTUKU apMaTyphI
6 Pacyer »aeMEHTOB OETOHHBIX M OKEIE€300€TOHHBIX KOHCTPYKIIMI Ha BO3JEHCTBUE
TeMIepaTypbl
Pacuet TemiepaTypsl B OCTOHE KEI€300€TOHHBIX KOHCTPYKIUI
Pacuer medopManuii 0T BO3AEHCTBUS TEMIEPATYPhI
Pacuer ycnauii OT BO3ASUCTBHS TEMIIEPATYPhI
7 PacueT 31eMEHTOB OETOHHBIX U KEJE€300C€TOHHBLIX KOHCTPYKIMH I10 IpelesIbHBIM
COCTOSIHUSIM NIEPBOM I'PYIIIEI
Pacuer OETOHHBIX 3JEMEHTOB IO IPOYHOCTH
Pacuer xene300€TOHHBIX DIEMEHTOB IO IPOYHOCTH
OCHOBHBI€ ITOJIOKCHHS
[IpoYHOCTE CeYeHN H3TMOAEMBIX DJIEMEHTOB
IIpoyHOCTE BHEIICHTPEHHO CKATBIX 3JIEMEHTOB
IIpoyHOCTE PACTSIHYTHIX DJIEMEHTOB
IIpoBepka IPOYHOCTH HOPMAJBHBIX CEYCHUH Ha OCHOBE Je(hOpMAallMOHHONM MOJIEIN
Pacuer mpOYHOCTH KEJI€300€TOHHEIX DIEMEHTOB Ha AEHCTBHE MOIEPEUYHBIX CHII
OO01Me MOJ0KEHUS
Pacuer xene300€TOHHBIX DIEMEHTOB MO MOJI0CE MEKIY HAKJIOHHBIMH CEUYEHUIMU
Pacyer kel1e300€TOHHBIX DJIEMEHTOB 110 HAKJIOHHBIM CEYEHUSIM Ha JECHCTBHUE
MOIIEPEYHBIX CHJI
Pacyer kel1e300€TOHHBIX DJIEMEHTOB 110 HAKJIOHHBIM CEYEHUSIM Ha JECHCTBHUE
MOMEHTOB
Pacuer jxel1e300€TOHHBIX DJIEMEHTOB HA MECTHOE CIKATHE
OO01He M0I0KEHUS
PacdeT 3J1eMEHTOB Ha MECTHOE C)KAaTHE IIPH OTCYTCTBUH KOCBEHHOM apMaTyphl
PacueT »j1eMEHTOB Ha MECTHOE C)KaTHE IIPH HAJIMYMKM KOCBEHHON apMaTyphl
Pacuer xes1e300€TOHHBIX SIIEMEHTOB Ha IIPOABIMBAHNE
OO01He M0I0KEHUS
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Pacuer sneMeHTOB 0€3 IIOImepeyHoi apMaTyphbl Ha IPOAABINBAHUE IPU ICHCTBUU
COCPEIOTOYCHHOM CHIIBI
Pacuer DJIEMEHTOB C IMOIEPSUYHOM apMaTypor Ha MPOAABIMBAHHE IPH JEHCTBUH
COCPEIOTOYCHHOM CHIIBI
PacueT »aeMEHTOB Ha NPOAABIMBAHUE NPU JICHCTBUU COCPEAOTOUYECHHBIX CHJIBI M
M3ru0aroIero MOMEHTa
8 Pacyer »JIEMEHTOB KEI€300€TOHHBIX KOHCTPYKIHN II0 NPEAEILHBIM COCTOSHUIM
BTOPOU I'PYHIIEI
OO01He M0I0KEHUS
Pacuer xel1e300€ TOHHBIX DJIEMEHTOB MO PACKPBITHIO TPEIIUH
Omnpenenenre MoMeHTa 00pa3oBaHMs TPELIMH, HOPMAJILHBEIX K IPOJOILHON OCH
DJIEMEHTA
PacueT MUPUHBI PACKPBITUS TPSIIMH, HOPMAJILHBIX K IPOJ0JLHON OCH BJIeMEHTA
Pacyer 2JIeMEHTOB 7KeJ1e300€TOHHEIX KOHCTPYKIMH MO aedhopMalisam
Pacuer xene300€TOHHBIX IIEMEHTOB IO IPOrHOaM
JKecTKOCTh JKeIe300€TOHHOrO SAEMEHTA Ha YIacTKe 0€3 TPEUINH B PACTIHYTOM 30HE
JKecTKoCTh JKeIe300€TOHHOTO DIIEMEHTA Ha VYACTKE C TPEIIUHAMU B PACTSIHYTOM 30HE
OnpeacncHue KPUBU3HBI JKEI€300€TOHHBIX 3JIEMEHTOB Ha OCHOBE Je(hOpMallMOHHOMN
MOJCIIH
9 KOHCTPYKTHUBHEIC TPCOOBAHUS
OO01He M0I0KEHUS
I'eomerpuueckue pa3Mepbl KOHCTPYKIIHI
ApMupoBaHue
SalMTHEIN cJIOW 0eToHA
MuHHMaIbHBIE PACCTOSIHUSA MEKY CTEPKHIMH apMaTyphl
IIpogoabpHOE apMHUPOBAHUE
ITonepeyHoe apMHUPOBAHUE
AHKEpOBKa apMaTyphl
CoelMHEeHUs apMaTyphl
I'HyTBIC CTEPKHHU
CTBIKH DIEMEHTOB COOPHBIX KOHCTPYKIIHMIA
OrtnenbHbIE KOHCTPYKTHBHBIE TPEOOBAHUS
TpeOoBanusl, YKa3bIBAEMBIE B IIPOEKTAX
[Ipunoxxenne A (pekomenayemoe) Ilpumepbl NpUMEHEHHS KapOCTOMKOro OeToHAa B
9JIEMEHTAaX KOHCTPYKIIMH TEINIOBBIX arperaTon
[Ipunoxxenne b (o0g3arensHoe) OCHOBHEIC OYKBEHHBIE 0003HAYCHUS
bubmnunorpadus

BBenenue

HacTtoAawumi cBoa NpaBua COAEPKMUT NMONONKEHNA MO PacyeTy 1 NPOEKTUPOBAHUIO BETOHHBbIX U
Kene306eTOHHbIX KOHCTPYKLMI MPOMBILIEHHbIX COOPYKEHUI U3 TAXKENOTO U IETKOTO KOHCTPYKUMOHHOTO
6eToHa, paboTaloLLMX B YC/IOBUAX BO3AENCTBUA TEXHOIOTMYECKMX NOBbILWEHHbIX TemnepaTyp (ot 50 ao 200
°C BK/IOYUTE/IbHO), BNAXKHOW cpeapl, M TENNOBbIX arperaTosB U3 ¥apoCcToiKoro 6eToHa, apMUPOBaHHOTO
06bIYHOM M }KapPOCTOMKOMN apMaTypOii, KOTOPbIE IKCNIYATUPYIOTCA B YCI0BUSAX MPON3BOACTBEHHbIX BbICOKMUX
Temnepatyp (cebiwe 200 go 1200 - 1400 °C).

MpuBeaeHHble B HacToAwem CI egnHULbI PU3UUECKMX BENNUYUH BblPayKeHbl: CUAbI - B HbloTOHax (H) nau
B KWJIOHbIOTOHaX (KH); nnHelHble pasamepsbl - B MM (415 ce4eHnit) uam B m (Ana 3N1eMeHTOB UK UX
YYaCTKOB); HanpsA»KeHWs, CONPOTUB/IEHUS, MOAY/IMN YNPYrocTu - B Meranackansax (MMMa), pacnpegeneHHble
Harpy3Kku n ycuams - 8 KH/m nam H/mm; Temnepatypa - B °C, NJIOTHOCTb - B Kr/m>.
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Ceop npaBun paspabotaH HUMKBE nm. A.A. F'eBo3saeBa - MHcTUTYyTOoM OAO «HUL, «CTponTenbcTeo»:
pYyKoBOAUTENb - A-P TEXH. HAYK, Npod. A.@. MwosaHo8. UICNoNHUTENN: A-pa TEXH. HAYK, npod. A.[1.
Kpuuesckuli n C.A. ®omuH; KaHanaaTbl TexH. Hayk B.H. lopsyes, H.I1. }{daHoea, N.H. 3acnasckuli, B.H.
MunoHos, B.I". [lempos-AeHucos, B.H. CamolineHko, B.B. ConomoHos, N1.C. Ky3Heyosa; nHxeHepbl E.H.
BonbHbix, B.A. Tapacosa; npu ydactum 000 «YpanHUUcTpom» (KaHA,. TexH. HaykK P.A. Axmamos).

CBOA NPABUN

BETOHHbIE U XXEJIE3SOEETOHHbLIE KOHCTPYKLU UMWY,
NPEAHA3HAYEHHDIE AN1A PABOTbI B YCNIOBUAX BO3AENCTBUA
MNOBbILWEHHbIX U BbICOKUX TEMIEPATYP

Concrete and Reinforced Concrete Structures intended for the Service in Elevated and High Temperatures

JAarta BBegeHua 2011-05-20

1 ObaacTh NpUMeHeHHus

HacToAawwmit cBo4 NpaBua pacnpoCcTpaHAeTCA Ha MPOEKTUPOBAHNE BETOHHBIX U Kele306eTOHHbIX
KOHCTPYKLMIA, CUCTEMATUUYECKN NOABEPratoWmMXCA BO3AENCTBMAM NoBbiweHHbIX (0T 50 go 200 °C
BKNHOUYMTENbHO) M BbICOKMX (cBbiwe 200 °C) TeXHONOrMYeCcKnX TemnepaTyp (aanee - Bo3aencTems
TemnepaTyp) 1 yBAaXKHEHMIO TEXHUYECKMM NapoM.

Hopmbl ycTaHaBnMBatloT TpeboBaHMA NO NPOEKTUPOBAHMUIO YKA3aHHbIX KOHCTPYKLUMIA, U3rOTOBAAEMbIX U3
TAXKeNoro 6eToHa cpegHen NaoTHocTh oT 2200 Ao 2500 Kr/m3 BKAoUMTENbHO (aanee - 06bluHbI 6ETOH) 1
13 XapOCTOMKOro 6eToHa NA0THOM CTPYKTYpPbI cpeaHel naoTHoctn 900 kr/m3 n 6onee.

TpeboBaHuA HacToswwero Cl He PacNpOCTPaAHAIOTCA Ha KOHCTPYKLMK M3 KapoCToMKoro 6eToHa A4encToin
CTPYKTYpbl.

MpoeKTMpPOoBaTb AbIMOBbIE Kenes3obeToHHble Tpybbl, pesepByapbl U PyHAAMEHTbI AOMEHHbIX NeYen,
paboTatolme Npu Bo3aencTBNM Temnepatypsbl cebiwe 50 °C, cnegyeT ¢ y4eToM A0MNONHUTENbHbIX
TpeboBaHWI, NPeAbABAAEMbIX K STUM COOPYIKEHUAM COOTBETCTBYOLWMMM HOPMATUBHbLIMUN AOKYMEHTAMMU.

2 HopMaTuBHbBIE CCHLJIKH

B HacToAwem CI ncnonb3osaHbl CCbIKM Ha cnegyouwime HopmaTuBHblIe JOKYMEHTbI:

depepanbHbiit 3akoH 0T 30 geKabpa 2009 r. Ne 384-P3 «TexHMUYECKUI perameHT o 6e3onacHoCTH
303HWUIN U COOPYKEHNN»

CMN 63.13330.2010 «CHwIM 52-01-2003 BeToHHbIE U Kene306eToOHHbIe KOHCTPYKLUMK. OCHOBHble

NONTIOXKEHNA»

CN 20.13330.2011 «CHwuIM 2.01.07-85* Harpy3Kku 1 BO34eNACTBUA»

CHwuI 3.03.01-87 Hecywme n orpaxkgarowme KOHCTPYKLUMN

CHwuM 23-01-99* CtpouTtenbHaa KanmaTonorms

CM 28.13330.2010 «CHwIM 2.03.11-85 3awmTa CTPOUTENbHbBIX KOHCTPYKLUUIA OT KOPPO3UU»
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CM 16.13330.2011 «CHwM [1-23-81* CTtanbHble KOHCTPYKLUNY

[OCT 25192-82 beToHbl. KnaccudpuKkaums n obuime TexHu4eckne TpeboBaHns

FOCT 13015-2003 U3aenus xKenes3obeToHHble 1 BETOHHbIE ANsA CTpouUTenbeTBa. ObLme TeXHUYecKme

TpeboBaHuA

FOCT 14098-91 CoeanHEHUNS CBapHbIe apMaTypbl U 3aKNa4HbIX U34ENUN Kene306eTOHHbIX
KOHCTPYKLMIA. TUMbI, KOHCTPYKLUMN U pasmepbl

FOCT 20910-90 BeToHbI ¥apocToiKkue. TexHMYeckune ycnoBus
[OCT 5781-82 Crtanib ropAYeKaTaHasa 419 apMUpPOBaHMA Kene300EeTOHHbIX KOHCTPYKLUNIA

[OCT 10884-94 Ctanb apmaTypHasa TepMOMEXaHNUYECKU YNPOUYHEHHAA A5 Kene300eTOHHbIX
KOHCTPYKLNIA

FOCT 6727-80 MpoBOAOKa U3 HA3KOYINEPOANCTOM CTaNN XON0AHOTAHYTasA 411 apMUPOBaAHUS
Ke1e306eTOHHbIX KOHCTPYKLNIA

[OCT 4543-71 MNpokKaT U3 NermpoBaHHOM KOHCTPYKLUMOHHOM cTanu
[OCT 5949-75 Ctanb copToBan U KannbpoBaHHaA KOPPO3MOHHO-CTOMKAA, XKAaPOCTOMKAA M KaponpoyHas

MpumeuyaHue - Mpn NONb30BaHMM HACTOALLMM CBOAOM NpPaBuUA LLesecoobpasHo NpoBepUTL AeicTBME
CCbIJIOYHbIX CTAHAAPTOB U KNACCMPUKATOPOB B MHPOPMALLMOHHOM cUCTEME 06LLErO NO/Ib30BaHNUA - HA ObULMANBHOM
caliTe HauMoHaNbHOro opraHa Poccuiickolt degepaumn No CTaHAAPTM3ALUM B CETU MHTEPHET UK NO eXKerogHo
nsgaBaemomy MHGopMaLMOHHOMY yKa3aTento «HauMoHaNbHble CTaHAAPTbLI», KOTOPbIA ONYyBAMKOBaH NO COCTOSHUIO
Ha 1 AHBapA TEKYLLEro roga, U No COOTBETCTBYIOLWMM E€KeMECAYHO M34aBaeMbiM MHPOPMALMOHHBIM YKa3aTeNam,
onyb6/IMKOBaHHbIM B TeKyLLeM rogy. ECnun ccblnoYHbIf JOKYMEHT 3aMeHeH (M3MeHeH), TO NpU Nob30BaHWUU
HaCTOALLMM CBOAOM MPaBWUA CleayeT PyKOBOACTBOBATLCA 3aMEeHEHHbIM (MU3MEHEHHbIM) fOKYMEHTOM. Ecan
CCbIJIOYHBIN MaTepuan oTMeHeH 6e3 3aMeHbl, TO MON0XKEHUE, B KOTOPOM AaHa CCbl/IKa HA HEro, MPUMEHSAETCA B YacTy,
He 3aTparvMBatoLLen 3Ty CCbINKY.

3 TepMuHBI U onpeaeIeHHUSA

B HacToOALWMX HOpMax NPUMEHEHbI TEPMMHBI NO CBOAY Npasua [1] n ApyrMum HOPMaTUBHbLIM
AOKYMEHTaM, Ha KOTOPble MMEIOTCS CCbINIKM B TEKCTE.

4 O0mue ykazaHus
OcHOBHBIE TOJIOKEHUSA

4.1 beToHHble 1 Kene306eTOHHbIe KOHCTPYKLMM A0NKHbI BbiTb 06ecneyeHbl Tpebyemoin HaaeKHOCTbIo
OT BO3HMKHOBEHWA BCEX BUAOB NpeAe/bHbIX COCTOSHUI: pacyeTom, BbIBOpOM NnokasaTesiei KauecTea
MaTepranos, HasHaYeHMEM PA3MEPOB M KOHCTPYMPOBAHMEM COTIACHO YKa3aHWAM HacToswero CM. Mpwu
3TOM A0/1KHbl BbITb BbIMNOJAHEHbI TEXHOOrMYECKMUE TPebOoBaHUA NPU U3roTOBAEHUN KOHCTPYKLMIA U
cobntofeHbl TpeboBaHUA MO IKCNJ/yaTaL MM COOPYKEHWI U TENIOBbLIX arperaTos, a TakKe TpeboBaHMA no
3KO/I0MMU, YCTaHaBAMBAEMblE COOTBETCTBYHOLLMMU HOPMATUBHbBIMM AOKYMEHTaMM.

4.2 BeToHHbIe N }eNne306eToHHbIe KOHCTPYKLMUK, NpeAHa3HavyeHHble Ana paboTbl B yCA0BUAX
BO34eMCTBMA NOBbILLEHHbIX TemnepaTtyp Ao 200 °C, cneayeT npeaycmaTpmuBaTh, Kak Npasuao, U3 obblYHOro
beToHa.
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dyHAaMEHTbI, KOTopble NPW 3KCnayaTauMu NOCTOAHHO NOABEPraloTCA BO3AEUCTBUIO TEMNEPATYPbI 40
250 °C BKAOYMTENbHO, AONYCKAETCA NPUHUMATL U3 06bl4HOrO 6eToHa.

BeToHHble 1 »Kee306eToHHbIe KOHCTPYKLMM, NpeAHa3HaYeHHble 415 paboTbl B YC/I0BUAX BO3AENCTBUA
BbICOKMX TemnepaTyp cebiwe 200 °C, cnesyeT npeaycmaTpuBaTh U3 KAapOCTOMKOro 6eToHa.

Hecyuwue safneMeHTbl KOHCTPYKLMIA TENI0BbLIX arperaTtos, BbINOAHAEMbIE U3 }KapOCTOMKOro 6eToHa,
CeyeHMne KOTOPbIX MOXKET HarpeeaTbcs 40 TemnepaTypbl Boiwe 1000 °C, agonycKaeTca NPUHMMATL TOIbKO
noc/ae UX OnbITHOW NPOBEPKMU.

4.3 LLIMKNUYECKUIA HarpeB - AUTENbHbIN TEMNEPATYPHbLIA PEXMUM, MPU KOTOPOM B NpoLecce
3KCMyaTauMm KOHCTPYKLMA NepuogmMyYeckn NoaBepraeTca NOBTOPAIOLLEMYCA HArpeBy C KoiebaHUAMM
TemnepaTtypbl 6onee 30 % pacyeTHOro 3HaYeHUA NPU SANUTENBbHOCTM LMKAoB oT 3 4 go 30 cyT.

MOCTOSAHHbIW Harpes - AUTE/IbHbIN TEMNEPaTYPHbIM PEXMUM, NPY KOTOPOM B NPOLLECCE IKCMTyaTauum
KOHCTPYKUMA Noasepraetca Harpesy ¢ KonebaHnamm TemnepaTypbl 40 30 % pacyeTHOro 3HayeHus.

4.4 Ons KOHCTPYKLMN, paboTalolmx noa Bo3gencranem temnepatypsbl Boiwe 50 °C B ycioBUAX
nepuoaMYecKoro yBnarKHeHMA Napom, TEXHUYECKOM BOAON N KOHAEHCATOM, pacyeT AONyCKaeTcA
NpPoOun3BOAMTb TO/IbKO HA BO3AENCTBME TEMNEPATYPbI U Harpysku 6e3 yyeta Nnepuogmueckoro yBaaxKHeHUA.
Mpu 3TOM B pacyeTe ceYeHUs He A0MKHbI YYUTbIBATbCA KpariHWe cion 6eToHa ToAWwnHON 20 MM C KaxaoMm
CTOPOHbI, NOABEPratoLLMECA 3aMAYMBAHUIO B TEHEHME 7 Y, U TONLLMHOM 50 MM NpU SANTENBHOCTH
3amaumBaHuA 6eToHa 6onee 7 4 UAM JOMKHA NPEeAYCMATPUBATLCA 3aLLMUTA NOBEPXHOCTM BETOHA OT
nepmoaMyYecKkoro 3amavymBaHums.

OKpaLLIEHHaﬂ NnoBEPXHOCTb 6eToHa unm TMAapon3oNALMOHHbBIE NOKPbITUA 3TUX KOHCprKLI,MVI AOJTKHbI
6bITb CBET/IbIX TOHOB.

4.5 KOHCTPYKLMM pacCMaTPMBAlOTCA KaK BETOHHbIe, eciv MX NPOYHOCTb obecneveHa 0g4HUM BETOHOM.
BeToHHbIe 3/1eMEHTbI NPUMEHSIOT NPEUMYLLECTBEHHO Ha CXKaTue NPW PacnoNoKeHUW NPOLOALHOM
CKMMalOLLEN CUAbI B Npeaenax nonepeyHoro ceveHus 31eMeHTa Npu NoCcToOAHHOM Harpese. beToHHble
3/1EMEHTbI U3 KapOCTOMKOro 6€ToHa NPUMEHAIOT B KOHCTPYKLUMAX, KOTOPbIE HE ABAAIOTCA HECYLWUMM

(dyTeposka).

4.6 HapocTolikue 6eToHbI B 3/1eMEeHTaxX KOHCTPYKLMIA TEN/IOBbLIX arperaTtos ciesyeT NPUMEHATb B
COOTBETCTBUM C PEKOMEHAYEMbBIM NPUNOKEHNEM A.

Knaccbl apocToikoro 6etoHa no npeaenbHoO AONYyCTUMON TeMnepaType NPMMEHEHNS B COOTBETCTBUMN C
[OCT 20910 B 3aBMCMMOCTU OT BUAA BAXKYLLETO, 3aM0NHUTENEN, TOHKOMONOTbIX A006aBOK U 0TBEpAUTENSA
npuseaeHbl B Tabanue 5.1.

OcHOBHBIE pacyeTHbIE TPeOOBAHUS

4.7 BeToHHbIe 1 }Kene306eToOHHbIe KOHCTPYKUMKM, paboTatoLlme B yCI0BMAX BO34ENCTBUA NOBbILWEHHbIX U
BbICOKMX TEMMNEPATYP, CNeayeT PaccumTbiBaTb Ha ocHoBe nonoxeHuii CMN 63.13330 u ceoga npasua [1] ¢
Yy4eTOM AONONHUTENbHbIX TPEOOBaHMI, U3N0XKEHHDbIX B HACTOALLEM CBOAE MPaBU.

PacueTbl 6ETOHHbIX U Kene3006eToHHbIX KOHCprKLI,VIVI cneagyet npon3soanTb NO NpegenbHbIM
COCTOAHUAM, BKNHOYAOLWMM!:
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npeaenbHble COCTOAHUA NepBoi rpynnbl (MO NOAHON HENPUIOAHOCTU K SKCNIyaTauumn BCaeacTBUE
noTepu Hecyllel cnocobHocT);

npeaesibHble COCTOAHUA BTOPOM rpynnbl (N0 HEMNPUIOAHOCTU K HOPMaNbHOW 3KCMAyaTauum BCAeacTBMe
06pa3oBaHNA MU YPE3MEPHOTO PACKPLITUA TPELLMH, MOABAEHNA HEAOMYCTUMbIX AedopmaLuit).

4.8 Mpn NPOEKTUPOBAHUN BETOHHBIX U KeNe306€TOHHbIX KOHCTPYKLUMIA HAaAeKHOCTb KOHCTPYKLMUK
YCTaHaB/MBAlOT PAacYeTOM MyTeM MUCMOJIb30BAHMA PacYeTHbIX 3HaYEHMI Harpy3oK U TemnepaTyp, PacyeTHbIX
3HaYEeHW XapaKTePUCTUK MaTEPMANOB, ONpPeae/IieMbIX C MOMOLLbIO COOTBETCTBYIOLLMX YACTHbIX
K03pPULMEHTOB HaAEHKHOCTU MO HOPMATUBHbBIM 3HAYEHUAM 3TUX XapPaKTEPUCTUK C yH4ETOM CTEMNeHN
OTBETCTBEHHOCTU COOPYKEHNA UM TENOBOrO arperara.

HopmaTuBHble 3HaYeHMs Harpy3oK 1 Bo3aencTeuii, KoadpdULMEeHTOB coyeTaHns, KoaddULNEHTOB
HaZeXHOCTU MO Harpyske, KO3GOULMEHTOB HAAEKHOCTM NO HA3HAYEHMIO KOHCTPYKLMI, A TaKKe
nogpasaesieHme Harpy3oK Ha NocTosiHHbIE U BPeMEHHbIe (A/1MTeNIbHble U KPaTKOBPEMEHHbIE) cneayeT
npuHMMaTh no nonoxenmam CI120.13330.

PacyeTHas TexHoNOrMyecKkas TemnepaTypa NPMHUMAETCA PaBHOM TemnepaType cpeabl Lexa uau
paboyero NpocTpaHCcTBa TENI0BOrO arperarta, yKasaHHOW B 334aHUKN Ha NPOEKTMPOBaHMe.

PacyeTHble ycuaua u aedbopmaLiMm OT KPaTKOBPEMEHHOTO U A/IMTE/IbHOTO HAarpeBoOB ONPeAenstoT C
y4YeTom KoapPpULMEHTa HaZEeKHOCTU NO TEMNEPATYPE Vr.

KoadduumeHT HageKHOCTU No TemnepaTtype y: NPUHUMAIOT: NPKU pacyeTe No npeaebHbiM COCTOAHMUAM
nepsoi rpynnbl pasHbiM 1,1, No npeaebHbIM COCTOAHUAM BTOPOW rpynnbl pasHbim 1,0.

Mpu pacyeTe NO NPOYHOCTU B HEOBXOAMMBIX CIyUYasiX YYUTbIBAIOT 0COBbIE HarpysKku ¢ KoadpduumeHTamm
HaZEeKHOCTUN MO HArpysKe vy, NPUHMMaeMbIMU MO COOTBETCTBYHOLMM HOPMATUBHBIM A0OKyMeHTam. Mpu
3TOM YCW/IUSA, BbI3BAHHbIE AeMCTBMEM TEMMEPATYpPbl, HE YYUTbIBAOTCA.

4.9 MNpu pacyeTe 6ETOHHbIX U Ke1e306eTOHHbIX KOHCTPYKLUMIA HEOBXOAMMO YUUTBIBATb M3MEHEHMSA
MeXaHMYECKMX M yNpyroniacTMYecknx cCBOMCTB 6eToHa M apMaTypbl B 3aBUCMMOCTM OT TeMnepaTypbl
Bo3A4eincTeuA. Mpu aTom ycunus, aebopmaimmn, obpasoBaHne 1 packpbITUE TPELMH onpeaenstoT oT
BO34ENCTBUA HarpysKku (BKItoYan cobCcTBEHHbIM BEC) U TemnepaTypbl.

PacyeTHble cxembl U OCHOBHbIE MPeANOChINKN ANA pacyeTa BETOHHbIX U Kene306eTOHHbIX KOHCTPYKLUMIA
[AOJIKHbI YCTaHaBAMBATLCA B COOTBETCTBUM C YC/IOBUAMM UX AEeMCTBUTENIbHOM paboThbl B NpeaesibHOM
COCTOAHUM, C Yy4ETOM, B HEOBXOAMMBbIX Cy4asX, NAaCTUYECKMX CBOMCTB 6eToOHa 1 apmaTypbl, HaMYMA
TPeLWMH B pacTAHYTOM 6eTOHe, a TaKKe BAMAHMA YCaaKM 1 NoA3yYecTM 6eToHa KaK Npu HOpMasibHOM
TemnepaType, Tak U Npu BO3AENCTBUN NOBbILEHHbIX U BbICOKMX TemNepaTyp.

4.10 PacyeT KOHCTPYKUMI, paboTatoLLmX B YC/I0BUAX BO3LENCTBMA NOBbLILWEHHbIX U BbICOKMX TeMNepaTyp,
OONIXKEeH NPOU3BOANTLCA Ha BCE BO3MOXKHblE HeB1aronpuATHbIe COYeTaHUA Harpy3oK oT CO6CTBEHHOro
BeCca, BHELWHEeN Harpy3kn 1 TemnepaTtypbl, C y4eTOM ANUTENbHOCTU UX AEACTBUA U, B CIyYae
HeobXxoAMMOCTH, NOCAE OCTbIBAHMA.

Pacuer KOHCTPYKUUU C y4HETOM BO3,£I,€ﬁCTBMFI NOBbIWEHHbLIX U BbICOKUX TEMMNEPATYP HeO6XOAMMO
npon3soanTb ANA cneayrowmx OCHOBHbIX PaCYeTHbIX CTa,D,VIﬁ p360TbIZ

KPaTKOBPEMEHHbI Harpes - NMepBbI Pa3sorpeB KOHCTPYKLUMK 40 PAacYETHOM TeMnepaTypsbl;
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AJ’IVITeJ'IbeIﬁ Harpes - BOBAEﬁCTBME paC‘-IETHOﬁ TemMnepaTtypbl B nepunog akcnayataymnn.

PacyeT cTaTMUecKM onpeaennmmbiX KOHCTPYKLMIA MO NpeaenbHbIM COCTOAHUAM NepBOW U BTOPOM rpynn
(3@ ckntoueHnem pacyeTa No 06pa3oBaHUIO TPELLMH) CesyeT BECTU TO/IbKO 1A CTaaAnU AJINTENIbHOTO
HarpeBsa. PacueT no 06pa3oBaHuIO TPELWMH HEOBX0ANMMO NPON3BOANTL AN CTaAMIN KPAaTKOBPEMEHHOTO U
AJIMTENIbHOTO Harpesa C y4eTOM YCUANIM, BO3HUKAIOWMX OT pacnpeseseHuns TemnepaTypbl 6eToHa no
BbICOTE CEYEHUA INEeMEHTa.

PacyeT cTaTMUecKu HeonpeaeMMbIX KOHCTPYKUMIA U UX 31EMEHTOB NO NpeseibHbIM COCTOSHUAM
nepBoi 1 BTOPOM rpynn A0/IXKeH NPOU3BOAUTLCS:

a) Ha KPaTKOBPEMEHHbIN HarpeB KOHCTPYKLUMK No pexnmy cornacHo CHuM 3.03.01, Koraa BO3HMKaOT
HanboblKe YyCUANA OT BO3AEMCTBMA TemnepaTypbl. Mpy 3TOM }KeCTKOCTb 3/1IEMEHTOB KOHCTPYKLLMM
onpeaensaeTca oT KPaTKOBPEMEHHOro AeNCTBMA BCEX Harpy3oK M Harpesa;

6) Ha A/IMTeNbHbIN HarpeB - NP BO34ENCTBUN Ha KOHCTPYKLMIO PacyeTHOM TeMnepaTypbl B Nepuos,
3KCNAyaTaumm, Koraa npoucXoamT CHUMKEHME NPOUYHOCTM U KECTKOCTU 3/1IEMEHTOB B pesy/bTate
BO34EMCTBUA ANTE/IbHOTO HarpeBa M HarpysKku. Mpu 3TOM KeCTKOCTb 3/1eMEHTOB onpeaenaeTcs oT
ONUTeNbHOro BO3AENCTBMA BCEX HAarpy3oK M Harpesa.

4.11 OnpeaeneHve ycuaui B CTaTUYECKM HEONpPeae/IMMbIX KOHCTPYKLMAX OT BHELLHEN HarpysKMy,
cob6CTBEHHOrO BECa U BO34ENCTBUA NOBbIWEHHbIX U BbICOKMX TeMNepaTyp NpoM3BoAAT NO NpaBMaam
CTPOUTENBHON MEXaHMKM METOAOM NOC/NeA0BaTe/bHbIX NPUBANNKEHWUNA. [PU 3TOM KECTKOCTb 3/1IEMEHTOB
onpeaensoT C yYeTOM Heynpyrux aebopmaLmii U Hannuus TpewmH B 6eToHe OT 04HOBPEMEHHOTO
AENCTBUA BHELIHe Harpy3Ku, CO6CTBEHHOrO Beca M TeMnepaTtypbl.

4.12 MNpwu KpaTKOBPEMEHHOM Harpese ycuama oT BO34eNCTBUA TeMMNepaTypbl B 3/1eMEHTaX CTaTUYECKM
HeonpeaeNMMbIX KOHCTPYKLMIA A0NKHbI ONpeaenaTbcs B 3aBUCMMOCTU OT cocTaBa 6eToHa (Tabamua 5.1) u
TemnepaTypbl Harpesa, Bbi3blBatloLLeit Hanbonblume YCUNUA:

a) npu Harpese 6eToHa Ne 1 cebiwe 50 go 250 °C - no pacyeTHOM TeMnepaType;

6) npu Harpese 6eToHoB Ne 2 - 11, 23 u 24 cebiwe 200 Ao 500 °C - no pacyeTHOM TemnepaType; npu
Harpese cBbiwe 500 °C - npu 500 °C;

B) npu Harpese 6eToHoB Ne 12 - 21, 29 1 30 cebiwe 200 Ao 400 °C - no pacyeTHOK TemnepaTtype, Npu
Harpese cBbiwe 400 °C - npu 400 °C.

4.13 TemnepaTtypa 6€TOHa B CEY4EHUAX KOHCTPYKLMI OT HarpeBsa Npu sKCnyaTauumn 40KHA
onpeaensaTbcA TENNOTEXHUYECKMM PacyeToM YCTaHOBMBLLErocs TeMN/I0BOro NoTOKa Npu 3a4aHHOM no
NPOEKTy pacyeTHOM TemnepaType paboyero NPOCTPAHCTBA MK BO34YyXa MPOU3BOACTBEHHOIO NOMELLLEHUS.

[N KOHCTPYKLMIN, HaXOA4AWMXCA Ha Hapy*KHOM BO34yxe, Hanboblume TemnepaTypbl Harpesa 6eToHa K
apMaTypbl ONpesenatoT No pacyeTHOM eTHe TeMnepaType HapyKHOro BO34yxa, MPUHUMAEMON Mo
cpegHeit MakCMMabHOM TeMMNepaType HAPY»KHOTO BO3Ayxa Hanbonee XKapKoro mecaua B paiioHe
ctpoutenbctea no CHul 23-01. BoluncneHHble TemnepaTypbl He A0KHbI NPEBbIWATb NpeaesibHO
A0NYCTUMbIX 3Ha4YEeHWNI TemnepaTyp npumeHeHuna 6etoHa no FOCT 20910 n apmatypsbl no Tabamue 5.10.
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4.14 Mpu pacyeTe CTaTUYECKN HEONPEAEAMMbIX KOHCTPYKLMI, paboTaloWwmx B YyCA0BUAX BO34ENCTBUA
TemnepaTyp, TENJIOTEXHUYECKUI pacyeT AOKEH NPOU3BOAMUTLCA HA PacyeTHYLO TemnepaTypy paboyero
NPOCTPAHCTBA M Ha TeMNepPaTypy, Bbi3biBalOLWyO Hanbonblune yeunus, onpesensemble no ykasaHmsam 4.12.

Mpun pacyeTe HaMboNbLINX YCUANI OT BO3AEMCTBUSA TEMMNEPATYPbI B KOHCTPYKLUMAX, HAXOAALWMXCA Ha
Hapy»XHOM BO3A4yXe, TemnepaTypy 6€ToHa M apMaTypbl BbIYMCAAIOT MO PacyeTHOM 3MMHeN TemnepaTtype
HapY»KHOro BOo3Ayxa, MPMHUMaAEMOM Mo TeEMMNepPaType HapPYyKHOro Bo3ayxa Hanbonee xonoaHoM
nATUAHEBKM ¢ obecnevyeHHocTbio 0,92 no CHull 23-01.

4.15 MNpu pacyeTe cOOPHbIX *Kene306eTOHHbIX KOHCTPYKLNIA Ha BO3AENCTBME YCUIUM NPU UX NOAbEME,
TPAHCNOPTMPOBAHUMN U MOHTAXKe, HarpysKy OT BeCa 3/1EMEHTOB CNeayeT NPUHUMATb C KOIPPUUMEHTOM
OMHAMWYHOCTH, paBHbiM: 1,6 - Npu TpaHcnopTupoBaHuu; 1,4 - npu nogbeme n moHTaxe. [lonyckaerca
NpPUHMMaTb 6onee HU3KNEe, 060CHOBaHHbIE B YCTAHOBAEHHOM NOPALKE, 3HaUYEHMA KO3DDULIMEHTOB
ANHAMUKMK, HO He Huxe 1,25.

4.16 Mpwn pacyeTe NPOYHOCTU XKene306eTOHHbIX 3/1IeMEHTOB Ha AENCTBME CMMAIOLLEN NPOAO/IbHOM
CU/IbI CIeAYET YUYNUTBIBATb C/YHaNHbIN SKCLEHTPUCUTET €5, MPUHUMAaEMBbIN He MmeHee: 1/600 annHbl
3/1€@MEHTa UIN PACCTOAHUA MEXKAY CeYEHUAMMN, 3aKpenieHHbIMU OT cMmelteHna; 1/10 BbICOTbI CeYEHUA U He
meHee 10 mm.

LNna anemeHTOB CTaTUYECKH Heonpeaennmbix KOHCprKLI,Mﬁ 3Ha4Y€HUA SKCUEHTPUCUTETA I'IpO,D,OJ'IbHOVI
CUiIbl OTHOCUTENBHO LEHTPA TAXKECTN NpuBeaeHHOIo Ce4eHnA €, NPUHUMAKOT PaBHbIM 3HAa4YE€HUIO
3KCUEHTPUCUTETA, NONNYHYEHHOTO U3 CTATUYECKOIo pacyeTa, HO HEe MEHEE é.

[NnA 3neMeHToB CTaTMYeCKM OnpeaeIMMbIX KOHCTPYKLMIA SKCLLEHTPUCUTET €, NPUHUMALIOT PaBHbIM
CYMMe 3KCLLeHTPUCUTETOB M3 CTaTUYECKOro pPacyeTa KOHCTPYKLMM, Cly4aliHOro U TeMNepaTypHoro oT
HepaBHOMEPHOrO Harpesa Mo BbICOTE CEYEHUA 3NeMeHTa.

JlonmoJiHUTeIbHbIE YKA3aHUA 110 pacyeTy NpeIBapUTebHO HANPSKEHHbIX KOHCTPYKIUI

4.17 PacueT npeABapuTeNbHO HaMPAMKEHHbIX KOHCTPYKLMIA, paboTatolmx B YCNOBUAX BO34ENCTBUA
NOBbIWEHHbIX U BbICOKUX TeMMepaTyp, A0/KEH NPOMU3BOANTLCA B COOTBETCTBUN C TpeboBaHMAMM cBOAA
npasun [2] 1 c y4eTom AOMNOAHUTENbHbIX YKa3aHui 4.18 - 4.23.

4.18 TemnepaTtypa Harpesa nNpeaBapuUTeIbHO HaNPAXKEHHOW apMaTypbl He A0/1KHA NpPeBbIWwaTh
npeaenbHO AOMNYCTUMOM TeMNepaTypbl ee NPUMEHeHUs, yKasaHHoM B Tabauue 5.10.

4.19 Ckumatowme HanpsKeHus B 6eTOHe Opp B CTaANM NPeABapUTEeIbHOrO 06KaThA B J0NAX
nepesaToYyHOM NPOYHOCTM B6eTOHa Ryp HE LO/IKHBI NPEBbIWATL NPY TeMMepaType Harpeea NpesBapuTebHO
HanpsXeHHoW apMaTypbl:

50 °Chuiiiiiiiiiii 0,70Rpp,
100 °Cuureiiiiiiiicni 0,60Rpp,
150 °Courniiiiiiiiiiiini 0,50Rn,

B cnyyae Heo6X0AMMOCTU 3HAUEHMA CHUMAKOLLMX HAaNPAXKeHWI B 6€TOHe MOryT 6bITb NOBbIWEHbI MPK
obecneyeHNn HageKHOM PaboTbl KOHCTPYKLMK OT BO3AEMCTBUA NPesBapUTeIbHOrO HanpsaXKeHWs, HarpysKu
M TemnepaTtypHbIX YCUAUIA.
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4.20 MonHble NoTepu NPeABapmUTENbHOTO HAaNPAXKEHNA apMaTypbl, y4UTbIBaeMble NPU pacyeTe
KOHCTPYKLMIA, paboTalowmx B yCOBUAX BO3AENCTBMA TemnepaTypbl Bbiwe 50 °C, onpeaensaoTca Kak cymma
noTepsb:

OCHOBHbIX - NPY HOPMaJIbHOW TeMNepPaType;
AOMONHUTENbHbIX - OT BO34ENCTBUA TeMnepaTypsbl Bbiwe 50 °C.

OcHoOBHble NOTEPU NPeaBapUTEIbHOTO HANPAXKEHUA apMaTypbl A1 KOHCTPYKLMIA U3 06bl4HOro 6eToHa
coctaBa No 1 1 xkapocToiKkmx 6eToHoB coctaBoB Ne 2, 3, 6, 7, 10 1 11 no Tabaunue 5.1 onpeaenstoTr Kak gas
Taxenoro 6eToHa no TpeboBaHMAM [2]. MoTepn OT ycaZKu }KapocTomKkoro 6eToHa cneayeTt NpUHMMaTb Ha 10
Ma 6onblue yKasaHHbIX B [2].

Bpems B cyTKax cieayeT NpUHUMATL: NpU onpeaeneHnn NotTepb OT NOA3YYECTH - CO AHA 06xKaTuA
6eToHa, Npu onpeaeneHnmn NoTepb OT YyCaZKM - CO AHA OKOHYaHUA BeTOHNPOBaHMA L0 Harpesa
KOHCTPYKLMW.

[ononHunTenbHble NOTEPU NpPeaBapuTeIbHOro HanpPAXeHMA apMaTypbl NTPUHUMALOT no Tabauue 4.1.

Tabnuua 4.1
(DaKTOp, Bbl3b|BaFOl.I.l,VIﬁ AONONHUTENIbHbIE NOTEPU NpeaABapPUTE/NIbHOTO BennuunHa AONO/THUTENBbHbIX NOTEPb
HanpsAMKeHMA B apMaType Npu ee Harpese npeABapuTeNibHOro HanpsxeHus, MMa

YcapgKa 6eTtoHa obbluHoro coctaBa Ne 1 1 xkapocTokux 6eToHoB
coctaeoB Ne 2, 3, 6, 7, 10, 11 no Tabaunue 5.1 npu Harpese:

KpaTKOBPEMEHHOM 40

ANNTENIbHOM NOCTOAHHOM 80
UTENbHOM LIMKANYECKOM

ebHO ecko 60

Monsyyectb 6eToHa 06bIYHOTO cocTaBa N2 1 1 }KapoCToMKNX 6eToHoB
coctaBoB N2 2, 3,6,7,10 1 11 no tabnuue 5.1:

€CTeCTBEHHOM BAIaXKHOCTV NPU Harpese:

KpaTKOBPEMEHHOM 100
O/UTENBbHOM NOCTOAHHOM 150bp
ONUTENBbHOM UMKINYECKOM 180bp

CYXOro npu Harpese:

KpaTKOBPEMEHHOM 40bp
O/UTENBHOM NOCTOAHHOM 60bp
ONUTENBHOM UMKANYECKOM 80mp

Penakcaums HanpsxKeHun apmatypsl:
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®aKTOp, BbI3bIBAIOLLMIA AOMNONHUTENBbHBIE NOTEPU NPenBapUTENbHONO BenuunHa 4ONOAHUTENbHBIX NOTEPD
HaNpAXKeHMA B apMaType Npu ee Harpese npeABapuUTeNbHOro HanpaxeHus, MMa
npoBo/Io4HOM Knaccos Bp1200 - B,1500, K1400, K1500 0,0012Ats0sp
cTep:kHeBoM Knaccos A600, A800, A1000 0,001Ats0sp
Pa3sHocTb fedpopmanmin 6eToHa M apmaTypbl OT BO34ENCTBUA (st - abe) AtsEsPs
TemnepaTypbl

O603HayeHus, NnpuHATbIE B Tabanue 4.1:

Ats - pa3HOCTb MeXAay TemnepaTypoi apMmaTypbl NPW 3KCNyaTaLmm, onpeaensiemoi Ten10TeEXHUYECKMM pacieTom

M TeMnepaTypon apmaTypbl NPU HATAXKEHUKN, KOTOPYIO A0MNYyCKaeTca NpUHMMATb pasHoi 20 °C;

Ot - KOIPDULMEHT, NPUHMMaEMbI No Tabaunue 5.7 B 3aBUCMMOCTM OT TeMMepaTypbl 6eToHa Ha ypoBHe
Hanparaemoi apmaTypbl U 4NUTENbHOCTU HArpeBa;

Es - moAyNb yNnpyroctM apmaTypbl, NpMHMMaeMbli no Tabavue 5.14;
Ost U Bs - KO3addULMEHTbI, NPUHUMaeMble No Tabaumue 5.13 B 3aBUCMMOCTM OT TEMMEPATYPbl aPMaTypbl.
NMpumeyaHunsa

1 MNoTepu NpeaBapuUTENbHOTO HaNPAXKEHUA OT peslakcauumn HanpPAXKeHWn apmaTypbl NPUHUMAIOT ANA
KPaTKOBPEMEHHOIO U A/IUTENBbHOIO HAarpeBa OAMHAKOBbIMK M YUUTbLIBALOTCA NPW TemnepaType apmaTypbl Boiwwe 40 °C.

2 MoTepw NpeaBapUTENbHOTO HaNPSXKEHUA apmaTypbl OT pasHocTU AedopmaLmii 6eToHa M apmaTypbl YY4UTLIBAIOT B
3/IeMeHTaXx, BbINONHEHHbIX M3 06bI4HOrO 6eToHa nNpw Harpese apmaTypbl Bbiwe 100 °C 1 B 3/1eMeHTax Ux

KapocToiKoro 6eToHa npu Harpese apmaTypbl Bbiwe 70 °C.

3 Ecnv OT yCUAMIA, BbI3BAHHbIX COBMECTHbBIM AEUCTBMEM HArpy3KM, TemnepaTypbl U NpeaBapuUTeNbHOro 06Katus, B
6eTOHe Ha YPOBHE apMaTypbl B CTaAMKN IKCN/yaTalMmM BO3HUKAIOT PACTATMBAIOLLME HAMPAKEHWUSA, TO AONONHUTENbHbIE
noTepu ot non3yyectu 6eToHa He yuuTbIBatoT. [loTepm OT NoA3yvecTn HETOHA NPU HATAXKEHUN B A BYXOCHOM
HanpaBaeHUu cnegyeT yMeHbLWUTb Ha 15 %.

4.21 YcTaHOBMBLUMECA HAMPSXKeHUs B BETOHE Opp Ha YPOBHE LLEHTPA TAXKECTM NPUBELEHHOTO CeYeHmsn
Hanbonee 06KMMaeMoii 30Hbl NMOC/Ae NPOABAEHUA BCEX OCHOBHbIX MOTEPb ONpeaenatoT no bopmyne

red | red red : (4.1)
roe M - MOMEHT OT cO6CTBEHHOIO BECa 3/1EMEHTa;
P - ycunue npeBapuTenbHoro obxkatns;
€op - IKCUEHTPUCUTET YCUNNA P OTHOCUTENbHO LLeHTPa TAXKEeCTU NPUBEAEHHOro CevYeHus;
Ysp - PACCTOAHUE OT TOYKMU NPUNOKEHUA YCUNIUA P [0 ueHTpa TAXKeCTU CeyeHuna.

FeomeTpUYeCcKMe XapaKTepPUCTUKM NPUBELEHHOTO CeYEHUS NPeaBapPUTEIbHO HaNpAXKEHHOTo
Kene3obeToHHOro anemeHTa (Ared, Sred, Ired) ONPEAENAIOT NO TpeboBaHMAM 6.16 - 6.21 ¢ yueToMm
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NpoAo0/IbHON NpeaBapuUTE/IbHO HAMPAXKEHHON apMaTypbl S 1 S' M BAAHMA TEMNEPATYPbl HA CHUMXKEHUE
MmoAayner ynpyroctm apmaTtypbl 1 6eToHa.

4.22 Ycunuma oT BO34ENCTBUA TEMNEPATYPbI B CTAaTUYECKU HEoNpeAeMMbIX NpeasapuTeibHO
HaNpPAXKEeHHbIX KOHCTPYKLMUAX HAXOAAT NO YKasaHmam 6.28 1 6.37.

Mpu onpeaeneHnn ycunmi ot Bo3LenNCcTBUA TEMNEPATYPbl X KECTKOCTb 3/IEMEHTA BbIYUCAAIOT NO
YKasaHuam 8.28.

4.23 Mpwu onpeaeneHnmn obuiero npornba npeaBapuUTeIbHO HaNPSAXKEHHOTO Kene306eTOHHOro 3/1eMeHTa
HEeobXo0AMMO yYnUTbIBATb NPOrMb, BbI3BaHHbIN HEPAaBHOMEPHbIM HarpeBom BeToHa Mo BbICOTE CeYEHUS
a/leMeHTa, No yKasaHuam 8.24.

4.24 B anemeHTax u3 6eToHa Knacca B30 u Bbiwe, Mmerowmnx npeaHanpaxkeHne os = 0,4 - 0,6Rs, npu
Harpese apMaTypbl OCTAaTOK NPeABapPUTE/IbHOrO HaNPAXKeHUA B apMaType MOXKHO OPUEHTPOBOYHO
onpeaenstb No caeayowmm popmynam:

ANA cTepHeBoi Knacca A600

Osp = 84 - 0,4t;; (4.2)
Knacca A800

Osp = 87 - 0,39t;; (4.3)
Knacca A1000

Osp =92 - 0,26t5; (4.4)
NpPoBOJIOYHOM Knacca B,1200 - B,1500, K1400, K1500

Osp =89 - 0,27t,, (4.5)

rae os, > 0 - 0CTaTOK NpeABapuUTENbHOMO HaNPAMXKeHUA B apmatype, % UCXOAHOMO 3HaYeHMs Npu

N3roTOBAEHWM;
t; > 20 - Temnepatypa apmaTypbl npu Harpese, °C.

N3 dopmyn (4.2) - (4.5) cnepyeT, 4TO BO BpEMSA HArpeBa NPOUCXOAUT NOAHAA NOTepA NpesBapuUTebHOro
HanNpAXXeHUs B cTepKHeBoM apmaType Knacca A600 npu ee Harpese cBbiwe 210 °C, knacca A800 - cBbliwwe
220 °C, knacca A1000 - cebiwe 350 °C n B npoBoao4YHOM Knacca B,1200, B,1500, K1400, K1500 - cBbiwe 330
°C.

4.25 MoTepw NpeaBapuUTeIbHOrO HanpsAXKEeHWA B apMaType, BOSHUKLLME NPW Harpese, Nocae ocTbiBaHUSA
He BOCCTaHaB/IMBAIOTCA.

5 MarepuaJbl 1Jis1 06 TOHHBIX M 7KeJ1e300eTOHHbIX KOHCTPYKIMI
Beron

Tokazamenu kauecmea 6emona u ux NpUMeHerue npu nNpoeKmuposanuu

5.1 nA 6ETOHHbIX U Kene306eTOHHbIX KOHCTPYKL MK, NpeAHa3HAaYeHHbIX AN PaboTbl B YCI0BUAX
BO34EMCTBMA NOBbILEHHbIX U BbICOKUX TeMMNepaTyp, cleayeT npeaycmaTpusaTh:
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06bI4HbIN BETOH - KOHCTPYKLMOHHDBIN TAXenbl 6eToH cpegHei naoTHocTh oT 2200 Ao 2500 Kr/m3
BKtoUnTENbHO no FOCT 25192;

*KAaPOCTOMKNIM BETOH KOHCTPYKLMOHHbIN M TENIOU30NALMOHHbBIN NNOTHOM CTPYKTYPbI CpeaHei
nnoTHocTn 900 Kr/m3 1 6onee no FTOCT 20910, cocTasbl KOTOPbIX NpUBEAEHbI B Tabunue 5.1.
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Tabnunuya 5.1

Knacc McxomHble maTepuansl
6eToHa no
CpegHss
npeaenbH
Ne HanbonbLw| naoTHoCTb
cocTtaB © uii Knacc | 6eToHa
[0NyCTUM
0B o TOHKOMONIOTAs 6eToHa no | ectecTBeH
6eToHO BAXyLLee oTBepauUTeNb 3anoNHUTENN NPOYHOCTH HOM
Temnepary nobaBka
B Ha CXKaTue [BraXkHOCTU
pe , Kr/m3
npUMeHeH
na
O6bIuHbI 6eToH
1 - MopTtnaHguemeHT, |He npumeHsaetca |He [paHuTOBbIE, B50 2200 -
6bicTpOTBEPAEIOLWM npumeHaeTcA [0/IOMUTOBbIE, 2500
7 NAOTHblE
NopPTAAHALEMEHT, W3BECTHAKOBbIE,
LWnakonopTaaHaue CUEeHNTOBbIE,
MEHT NAOTHbIE NECKn
la - To e To e MwukpoHanonHu |To xe B60 2200 -
Tenu (po 11 %) 2500
YapocToiikue 6eToHbI
2 3 To e To e To xKe AHAEe31TOBbIE, B40 2400
6a3anbToBbIE,
nauabasosble,
[nopuToBble
3 3 » » » M3 [OMEHHbIX B40 2400
OTBa/IbHbIX
LIaKoB
4 9 » » M3 30nbl-yHOCa |ArnonopuTosble, B15 1800
13 605 rMHAHOIO
KMPMNYa B15 1900
5 8 » » M3 nutoro M3 wnakos B15 2000
WNakKa, 301bl-  |MeTanaypruyecku
yHoca, 6o X MOPUCTbLIX
rMUHAHOIO (wnakosas
Kupnuua nemsa)
6 7 » » LLlamoTHaa, ns  |AHpesnTosble, B40 2400
30/bl-yHOCa, 605 |6a3anbToBble,
rMIMHAHOTO namabasosble,
Kupnuya, ns [uopuToBble
OTBA/IbHOTO U
rpaHynMpoBaHH
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Knacc UcxoaHble maTepuanbl
6eToHa no
CpeaHan
npegenscH
No HaunbonbL | nnoTHOCTb
cocraB © uii knacc | 6eToHa
4onycTum
oB o TOHKOMONOTAs 6eToHa no | ectecTBeH
6eToHO BAXKYyLLee oTBepAuUTENb 3aMO/IHUTENIM  |MPOYHOCTH HOM
Temnepaty fobaska
B Ha CXKaTue |B/1IaXKHOCTK
pe , kr/m3
NpPUMeHeH
ua
0Oro 4OMEHHOro
Wwnaka
7 7 » » To xe M3 pOMEeHHbIX B40 2400
OTBa/IbHbIX
LUNAKOB
8 8 » » M3 otBanbHOro n|Ms3 wnakos B15 1800
rPaHY/IMPOBAHH |TONAMBHBIX,
0oro goMeHHoro |[tydosbie
lwnaKa, 6osa
rMNHAHOTO
KMpnn4a, 30/bl-
yHOCa
9 9 » » M3 6os M3 601 B15 1900
rMINHAHOTO rNHAHOIO
KMpnuya Knpnuua
10 11 NMopTnaHguemeHT, » To e, u 30nbl- |LlamoTHblE B35 2000
6bicTpOTBEPAEIOLWM yHoOCa KYCKOBbIE U 13
M nopTiaHAUEMEHT 60na nsgenuni
11 12 » He npumeHnsaetca [LLamoTHan To e B35 2000
12 8 ugkoe ctekno [Camopaccoinatowy, |U3 wnakos M3 wnakos B20 2100
necs WNaku deppomapraHua [peppomapraHua,
, CUIMKOMapraHua
CUIMKOMaApraHL,
a
13 6 » KpemHedTopucTbl|LLlamoTHanA AHpOe3nTOoBbIE, B20 2500
M HaTpui, 6a3anbToBbIE,
HedennHoBbIN Anabasosble
wnam,
CcaMopaccbinatoLL,
neca WNaku
14 10 » KpemHedTopuctbl|LLlamoTHbie, n3  |LLlamoTHble B20 2100
1 HaTpui KaTasnsatopa |KyCKOBble M U3
NMM-2201
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Knacc
6eToHa no

McxoaHble maTepuansl

CpeaHan
npeaenbH
Ne Hanbonbw | naoTHOCTb
o
cocTaB nin kKnacc | 6eToHa
[0NyCTUM
o] . 6eToHa no | ectectBeH
ol TOHKOMO/10TanA
6eToHO BAXKYyLLee oTBepAuUTENb 3aMO/IHUTENIM  |MPOYHOCTH HOM
TemnepaTty pobaska
B Ha cxKaTue [BNaXKHOCTU
, Kr/m
npUMeHeH
na
oTpaboTaHHoOro (605 Mspenui
15 11 » HedennHosbin To xe N3 cmecn B20 2300
wnam, LIAMOTHBbIX
camopaccbinatoLy, KYCKOBbIX UK U3
necs LWnaKku 60Aa nsgenuii n
KapbopyHaa
16 13 » KpemHedTopucTbi|MarHesutosaa |LLlamoTHble B15 2100
" HaTpui KYCKOBbIE U 13
60na nsgenuni
17 12 » HedennHosblii LLlamoTHas, u3 To e B15 2100
wnam, KaTanmsatopa
camopaccbinatouwy, [MM-2201
neca Wwnaku oTpaboTaHHOro
18 13 » To ke MarHe3suTtoBas « B15 2100
19 13 FnnHo3emuctbin  [He npumeHsaetca |He » B30 2100
LemeHT npumeHsaeTcA
20 12 To e To e To ke M3 npepenbHoro B30 2800
deppoxpoma
21 14 » » » MynanToKopyHa, B35 2800
OBbl€e KYCKOBblE U
u3 605 nspenni
22 6 MNoptnaHauemeHT [He npumensietca |[LLamoTHas, ns  |BcnyyeHHbI B5 1100

30/1bl-yHOCa, 601
TIMHAHOTO
KMpnuya,
OTBa/IbHOTO U
rPaHy/IMPOBaHH
Oro LOMEHHOT0
wiaka,
KaTanusaTtopa
nM-2201

oTpaboTaHHOro

nepauTt
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Knacc

McxoaHble maTepuansl

6eToHa no
CpeaHan
npeaenbH
No HaunbonbL | nnoTHOCTb
o
cocraB uii knacc | 6eToHa
[0NyCTUM
o] . 6eToHa no | ectectBeH
ol TOHKOMO/10TanA
6eToHO BAXKYyLLee oTBepAuUTENb 3aMO/IHUTENIM  |MPOYHOCTH HOM
TemnepaTty pobaska
B Ha cxKaTue [BNaXKHOCTU
, Kr/m
npUMeHeH
na
23 11 MoptnaHguemeHT |He npumeHAaetca |LLamoTHaa, u3  |Kepamsutosblie C B15 1500 -
KaTanms3atopa |HACbINHOM 1700
MM-2201 NAOTHOCTbIO 550 -
otpaboTtaHHoro [650 kr/m3
24 10 » » To e Kepamsutosble c | B5-B10 1100 -
HacbIMHOM 1400
nnoTHocTbio 350 -
500 kr/m3
25 10 » » LWamoTHaa, n3 |13 cmecn B3,5 1000
30/1bl-yHOCa, bosA|kepam3unTa 1
rMVHAHOTO BCMYy4YEeHHOro
KMpnuua, BEPMUKYNUTA
BY/IKAHUYECKOTO
nenna,
Kepam3nToBas,
arnonopuToBasn
26 10 » » To xe BcnyyeHHbIN B2,5 1100
BEPMUKYNUT
27 8 unakoe ctekno KpemHedTopucTbl|LLlamoTHasa, s (U3 cmecun B10 1000
M HaTpui KaTasmnsatopa |KepamsuTa u
MM-2201 BCMYy4YeHHOTro
oTpaboTaHHOro |BepMUKyAUTa
28 8 To ke To e To ke BcnyyeHHbIN B3,5 1100
BEPMUKYNUT
29 8 » » » KepamsuTosble, C B15 1500 -
HacbIMHOM 1700
NAOTHOCTbIO 550 -
650 kr/m3
30 8 » » » Kepamsutosblie, c| B5-B10 1100 -
HacbIMHOM 1400

nnoTtHocTtbto 350 -
500 kr/m3
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Knacc NcxogHble maTepuransl
6eToHa no
CpeaHan
npeaenbH
Ne Hanbonbw | naoTHOCTb
0 v
cocras nin kKnacc | 6eToHa
[0NyCTUM
o] . 6eToHa no | ectectBeH
ol TOHKOMO/10TanA
6eToHO BAXKYyLLee oTBepAuUTENb 3aMO/IHUTENIM  |MPOYHOCTH HOM
Temnepaty fobaska
B Ha cxKaTue [BNaXKHOCTU
pe
, kr/m3
npUMeHeH
na
31 8 » » » N3 cmecun B3,5 900
30/1bHOrO rpaBus
W BCMYYEHHOro
nepnuTa
32 8 » » » BcnyyeHHbIN B3,5-B5 |900- 1100
nepnuT
33 11 [NMHO3EeMUCTBIN He npumeHnsetca |He BcnyyeHHbIN B2,5 1100
uemeHT npumeHsaeTcA BEPMUKYNUT
34 11 To e To e To e N3 cmecn B3,5 1000
KepamsuTta u
BCNYy4YEeHHOro
BEPMUKYNUTA
35 11 » » » Kepamsutosble B5 1000
36 11 » » » N3 cmecun B5 1100
30/1bHOrO rpaBua
W BCMYYEHHOTO
nepnauTa
37 11 » » » BcnyyeHHbIM B5 1000
nepnuT
NMpumeyaHusa

1 ns 6eToHOB Knaccos 8 - 14 no npefenbHO AONYCTMMOM TemnepaType NpMMeEHEHUsA C OTBEpAUTENEM U3

KpeMHedTOpPUCTOro HaTpMA He AONYCKaeTcs Bo3aeicTBMe Nnapa v Boasl 6e3 npeasaputensHoro Harpesa go 800 °C;

6eToHbl Kacca 6 no npeaenbHoO AOHYCTMMOVI TemMnepaTtype npumeHeHnA nogsepraTtb BO3AeVICTBMIO napa He cneayer.

2 CocTaBbl KapoCTOMKMX BETOHOB M UX HOMEpPa NPUBELEHbI COTNACcHO yKasaHuam [6].

3 Bce NonoXKeHna AaHHOro cBo4a Npaswua ANa cocTasa 06blyHOro 6eToHa Ne 1 PacnpoCTpPaHATCA U Ha COCTaB

beToHa

Ne 1a.
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apocToitkuit 6eToH cpeaHeit nnotHocTn Ao 1100 Kr/m3 BKAUMTENbHO cheayeTt npeaycmaTpusaTth
NPeMMYLLECTBEHHO ANA HEHECYLLUMX OrPaXKAAIOLMX KOHCTPYKLMIA U B Ka4yecTBe TeN10U30ALNOHHbIX
MaTepuanos.

HapocToikuii 6eToH cpeaHeit nnoTHocTn 6onee 1100 Kr/m3 HagNEKUT NpeaycMmaTpuBaTh ANA HECYLLMX
KOHCTPYKLNA.

5.2 Mpy1 NpoeKTUpPOBaHUN BETOHHbBIX U KeNe306eTOHHbIX KOHCTPYKLMIA, paboTalowmx B yCNOBUAX
BO3/4EMCTBMA NOBbLILEHHbIX U BbICOKUX TEMMNEPATYP, B 3aBUCUMOCTU OT UX HAa3HAYEHMA 1 YCNoBUIM paboTbl
[AOJIKHbI YCTaHaBAMBATLCA NOKa3aTe/IM KayecTBa 6eToHa, OCHOBHbIMM M3 KOTOPbIX ABAAIOTCA:

a) Knacc 6etoHa no NMPOYHOCTN Ha CXKaTune B;

6) Knacc 06bl4HOro 6eToHa MO NPOYHOCTU HA OCEBOE pacTAXKeHue B; (Ha3HayaeTca B CyYanx, Koraa aTa
XapaKTePMCTUKA UMEET raBeHCTBYIOLLEe 3HaYeHME M KOHTPOMPYETCA Ha NPOU3BOACTBE);

B) K/1acC *KapoCTOMKOro 6eToHa no npeaenbHO JONYCTUMOW TeMnepaType NnpumeHeHma cornacHo FOCT
20910 (monrKeH yKasbiBaTbCA B NPOEKTE BO BCEX C/yYanX);

r) MapKa *KapoCToMKoro 6eToHa No TePMUYECKOM CTOMKOCTU B BOAHbIX T1 U B BO34YLWHbIX T;
TenaocmeHax (HasHa4YaeTca AN KOHCTPYKUMI, K KOTOPbIM NpeabaBaatoTca TpeboBaHUA No TepMUMYECKOM
CTOMKOCTH);

) Mapka no BogoHenpoHuyaemoctT W (HasHa4yaeTcs AN KOHCTPYKLMIA, K KOTOPbIM NpeabABAAoTCA
TpeboBaHMA NO OrpaHNYEHUI0 BOAOHENPOHULAEMOCTH);

€) MapKa No MOPO30CTOMKOCTU F (HasHayaeTca A1 KOHCTPYKLMIA, KOTOpble B MEPUOL CTPOUTE/IbCTBA
WAW NPU OCTaHOBKeE TEMN0BOro arperata MoryT NnoAgepraTbca 3NnM304MYecKkomy BO3AeNCTBUIO TemnepaTypbl
Huxe 0 °C);

) MapKa no cpegHen NAoTHOCTM D (HasHayaeTcs A4/1A KOHCTPYKLUMIA, K KOTOPbIM KPOME KOHCTPYKTUBHbIX
npeabaBAAtoTcA TpeboBaHMA TENNON30NALMU, U KOHTPONUPYETCA NPU UX U3TOTOBNEHUM).

5.3 [1nA 6BETOHHbIX 1 Xene306eTOHHbIX KOHCTPYKLMI, NpeaHa3HauyeHHbIX ANsA paboTbl B YCA0BUAX
CUCTEMATMYECKOTO BO34EeNCTBUA MNOBbIWEHHbIX M BbICOKMX TEMMEpaTyp, NpesycmaTpuBatoT 6eToHbI:

a) KN1accoB Mo NPOYHOCTM HA CXKaTHeE:

06bluHbIl 6eToH cocTtaBoB N2 1 1 Ne 1a no Tabaumue 5.1 - ot B20 no B60;
*KapocTolikne 6eToHbl cocTaBoB Mo Tabauue 5.1:

Ne 2, 3, 6, 7 - oT B15 no B50;

Ne 10, 11, 21 - oT B15 go B40;

Ne 19, 20 - ot B15 go B35;

Ne 12, 13, 14, 15 - oT B12,5 po B25;

Ne4,5,8,9,16-18, 23, 29 - ot B12,5 no B20;
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Ne 24, 27, 30 - ot B2 po B10;

Ne 22, 24, 30, 32, 35 - 37 - oT B1 no B5;
Ne 25, 28, 31, 32, 34 - o1 B1 no B3,5;
Ne 26, 33 - ot B1 oo B2,5;

MpumeuyaHue - BO3MOXKHO NPpUMeHEHWE BbICOKOMPOUYHbIX HETOHOB KNaccoB MO NPOYHOCTU Ha cxKaTue oT B60 ao
B80, HO Npu yCN0BMM ONbITHOM NPOBEPKM U3MEHEHMA UX GUINKO-MEXAaHUYECKUX CBOMCTB NPU TEMNEPATYPHbIX
BO34ENCTBUAX.

6) 0bbIUHbI BETOH K/1accoB MO NPOYHOCTM Ha oceBoe pacTaxKeHue: coctaBos No 1 1 Ne 1a no Tabauue
5.1 o1 B:0,8 g0 B:3,2 BKAOUNTENBHO;

B) *KapOCTOMKNI1 BETOH MapOoK NO TEPMMUYECKOMN CTOMKOCTH:
B BOZHbIX TenaocMmeHax coctasos Ne 2 - 21, 23 u 29 no tabaunue 5.1 - T,5, T;10, T,15, T125;

B BO3AYLLHbIX TenaocmeHax coctasos Ne 22, 24, 27, 30, 32, 35-37 no Tabauue 5.1 - T,10, T»15, T,20,
T,25.

[na 6eTOHOB APYrMX COCTaBOB MapKa Mo TEPMUYECKOW CTOMKOCTU B BOAHbIX M BO3AYLIHbIX TEMNJIOCMEHAX
He HopMupyeTcs;

I') MapoOK No BOAOHENPOHNLLAEMOCTU!

06bluHbIl 6eToH cocTaBoB Ne 1, No 1a 1 kapocTonKkme 6eToHbl cocTaBos No 2 - 21, 23, 29 no Tabaumue 5.1
- W2, W4, W6, W8.

[na 6eToHa Apyr1mx coOCTaBOB MapKa No BOAOHENPOHULLAEMOCTM HE HOPMUPYETCS;
) MapoK N0 MOPO30CTOMKOCTH:

06bluHbIl 6eToH cocTaBoB No 1, No 1a 1 xkapocToikue 6eToHbl coctaBos No 2 - 21, 23 1 29 no Tabauue
5.1 - F25, F35, F50, F75.

[na 6eToHa Apyr1Mx coCTaBoB MapKa Mo MOPO30CTOMKOCTU HE HOPMUPYETCS;

€) ¥KapoCTonKMn BEeTOH MapOoK Mo cpeaHel NAOTHOCTM COCTaBoB Mo Tabauue 5.1:
Ne 4, 8 - D1800;

Ne 23, 29 - D1700, D1600, D1500;

Ne 24, 30 - D1400, D1300, D1200;

Ne 22, 24, 26, 28, 30, 32, 33, 36 - D1100;

Ne 25, 27, 32, 34, 35, 37 - D1000;

Ne 31, 32 - D90O.

[na 6eToHa Apyr1x COCTaBOB MapKa No cpegHel NNOTHOCTU He HOPMUPYeTCA.
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5.4 Bo3pacTt 6eToHa, OTBEYAIOLLMI ero KNacCy U MapKe, HazHA4YaeTcA NpW NPOEKTUPOBAHMM UCXOAA U3
peanbHbIX CPOKOB GAKTUYECKOTO 3arpyKEHUA MPOEKTHbIMM HAarpy3Kamm U Harpeea KOHCTPYKUmMK, cnocobos
MUX BO3BEAEHUA U yCOBUIA TBEPAEHUA. [TPU OTCYTCTBUM 3TUX SAHHbIX KNacc 6eTOHa ycTaHaBAMBAETCA B
BO3pacTe 28 cyT.

3HayeHne OTNYCKHOM NPOYHOCTM BETOHA B 9/1€MEHTAX, BbINMOJHEHHbIX U3 06bIYHOTO TAXKENOro 6eToHa,
yctaHasnmBaeTtca no FOCT 13015 u xkapocTonkoro 6etoHa - no FOCT 20910.

Ana Kenes3obeToHHbIX KOHCprKLI,MVI 13 06bIYHOTO TAXKENO0ro 6ETOHa, pa60TaI-OLLI,VIX B ycnosuAax
BO3,D,€‘I\;1CTBMH NOBbIWEHHbIX TEMNEPAaTyp, Knacc 6eToHa no NMPOYHOCTHU Ha CKaThe peKomeHayeTcAa

NPUHMUMATb:

ONA Kene3obeToHHbIX 3/1eMEHTOB, PACCYMTbIBAEMbIX Ha BO3AENCTBME MHOTOKPATHO NOBTOpPAtOLWENCA
HarpysKku, - He HUXxe B25;

ana YKene3obeToHHbIX CXKaTbIX CTepXHeBbIX 3/1EMEHTOB U3 TAXXENN0ro b6eToHa - He HuXe B20;

ANA CUIbHO HArpyXeHHbIX CXKaTbIX CTEPXKHEBbLIX 3/1IEMEHTOB (Hanpmmep, ANnA KOIOHH, BOCNPUHUMAOLWNX
3Ha4YuUTE/IbHbIE KPaHOBbIE€ HAarpy3ku, h KOJIOHH HUXHUX 3TaXKen MHOro3Ta*KHbIX 3AaHVIl7I) - He HMKe B30.

5.5 [nAa »kene3obeToHHbIX KOHCTPYKLMI U3 }KapoCTOMKOro 6etoHa, paboTalowmx B yCA0BMAX
BO3/4eMCTBMA BbICOKMX TEMMNEPATYP, PEKOMEHAYETCA NPUHUMATbL Knacc 6eToHa No NPOYHOCTM HA CHKATUE He
Huxe B12,5.

[nA npeaBapuUTenbHO HANPAXKEHHbIX KeNe306eTOHHbIX KOHCTPYKLMIA U3 06bIYHOTO U KapOCTOMKOro
6eTOHOB, paboTaloLMX B YCIOBUAX BO3AEMACTBUA NOBbILWEHHbIX U BbICOKMX TeMNepaTyp, Knacc 6eToHa no
NPOYHOCTU Ha CXKaTUE OO0/KEH MPUHUMATBLCA B 3aBUCMMOCTM OT BMAA M K/lacca Hanpsaraemol apmaTypbl, ee
ANaMeTpa 1 HaNNUYMA aHKepPHbIX YCTPOMICTB, HO He meHee B25.

[na 6EeTOHHbIX U Kene3obeTOHHbIX KOHCTPYKL MM, paboTaloWwmX B YCI0BUAX BO3LENCTBUA BbICOKMX
TemnepaTyp:

*KapocTolikue 6eToHbl coctaBoB N2 2 - 21, 23 1 29 no Tabanue 5.1 Ao0NKHbI UMETb MapKy Mo
TEPMUYECKOM CTOMKOCTM B BOAHbIX TEM/IOCMEHAX, HE MEHee, NPW Harpese:

[ oTon o}z 12T To ]V F N T45,
LIMKITAUECKOM. . .eetueeeeiieeeeeteeetteeeetteeesnaeesaneeeannaaeeannsessneeessnnneennnnnns T115,
LMKNMYECKOM, C PE3KUM OXNa*KAEHMEM BO3AYXOM MU BOAOMA........ T125;

*KapocTolikune 6eToHbl coctaBos Ne 22, 24, 27, 30, 32, 35 - 37 no Tabauue 5.1 onKHbl MUMETb MapKy Mno
TePMUYECKOM CTOMKOCTM B BO3AYLIHbIX TEN/J0CMEHAX, He MeHee, NPU HarpeBse:

TTOCTOAHHOM . ...uutiritueieitieeretneererneeeetneesesaneessseesssieeessnnsersseeessssneerssnnens T,10,
LIMKJTMECKOM...cevvtuuuneeeeetesieeeeeeresnuneseesesssnassessenssnneeeesssssnnnseesssssnnnnns T,20.

Ons ene3obeToHHbIX KOHCTPYKLMIA M3 06bl4HOro 6eToHa coctaBa N2 1 1 KapoCToMKMX 6eToHoB
coctaBoB N2 2 - 21, 23 1 29 no Tabauue 5.1 mapKu No BOAOHENPOHNLAEMOCTU AOKHbI ObITb HE MeHee:

www.pkb-titan.ru ' TATAH



ana pyHaameHToB, 6OPOBOB M APYTrMX COOPYHKEHUN, HAXOAALWMXCA MO 3eM/IEN HUXKE YPOBHA FPYHTOBbIX
Boa WE6;

ONA TENNOBbIX arperaToB U APYrMx COOPYXKEHUN, HAXOAALLMXCA Haj, 3eMIelt U NoABepraowmxca
atmocdepHbim ocagkam  W10.

[Ona 6eTOHHbIX M Kene306eTOHHbIX KOHCTPYKL M, paboTalowmx B YC0BMAX BO34EMCTBMA NOBbIWEHHbIX
M BbICOKMX TEMMEPATYP, KOTOPbIE B MEPUOL CTPOUTENBCTBA MU NPU OCTaHOBKE TEMJIOBOrO arperata MoryT
noABsepraTbca aNnM3o4M4ecKkomMy BO34eNCTBUIO TemnepaTypbl Huxke 0 °C B yCnoBMAX BO34YLLHO-
B/IAXKHOCTHOIO COCTOAHMA, 0bbIYHbIN 6eToH cocTaBa Ne 1 1 xKapocToikne 6etoHbl coctaBoB N2 2, 3,6, 7, 13,
20, 21 no Tabaunue 5.1 40NKHbI UMETb MAapPKy NO MOPO30CTOMKOCTU He HuMXKe F25.

TpeboBaHMA K KOHCTPYKLMAM U U3AEAUAM U3 }KapOCTOMKOro 6eToHa, NpeAHa3HauYeHHbIM A4
3KcnayaTaummn B YCNOBUAX BO3AENCTBUA arpeccUBHOM cpesbl U BbICOKOM TeMMepaTypbl, AO/KHbI
yCTaHaB/MBaTbCs B COOTBETCTBMU ¢ TpeboBaHnsamm Cl 28.13330 B 3aBMCMMOCTM OT CTEMNEHM arpPeccUBHOCTM
cpeabl M YCNOBWUIA SKCMyaTaLmu.

B KOHCTPYKUMAX M U34eNunsAX, NpeaHa3HauYeHHbIX 414 paboTbl B YCNOBUAX BO34ENCTBUA BbICOKOW
TemMnepaTypbl U arpeccMBHOM cpeapl, AOIKEH NPUMEHATLCA *KAaPOCTOMKUI 6eToH, Hanbonee CTOMKKIA B
arpeccuBHoW cpege:

HeNTPasbHOM U LWEeNOYHOM ra30BOM - XKapPOCTONKNIM BETOH Ha NOPTAAHALEMEHTE U
LWINAKOMOPTNAHAUEMEHTE;

KWUC/OM ra3oBOM M B pacn/aBax LLEeIOYHbIX METAN/0B - }KapOCTOMKNIA BETOH Ha KMUAKOM CTeKNe;

yrnepoaHon n pocdopHOi rasoBom - *KapoCTOMKNIM GETOH Ha BbICOKOT/IMHO3EMUCTOM U FIMHO3EMUCTOM
uemeHTax u GochaTHbIX CBA3KAX, HA aIFOMOCUANKATHDLIX 3aNONHUTENAX C COAEPHKAHNEM B HUX OKUCU
*»enesa Fe;03 He 6bonee 1,5 %;

BOAOPOAHON ra3o0BOM - })KapOCTOMKUI BETOH Ha BbICOKOT/IMHO3EMUCTOM LLleMEHTE C 3aN0/HUTENAMMN,
coaepKawmmm okmcb antommuma Al,Os, He 6onee 7 %.

[na KOHCTPYKLUMIA, paboTatoWwmx B YCI0BUAX BO3AENCTBMA NOBbILEHHbIX TEMNEPATYP M NONEPEMEHHOTO
YBNAXKHEHMA, PEKOMEHAYETCA NPUMEHATb 0BbIYHbIA 6ETOH Knacca Mo NPOYHOCTM Ha CKaTue He meHee B25
M MapKu No BOAOHENPOHULAEMOCTM He meHee W6 npwu Harpese o 120 °C BKAOUYNTENBHO U He MeHee W8
npu Harpese cBbiwe 120 °C.

5.6 Npun HepaBHOMepPHOM Harpese 6ETOHA NO BbICOTE CEYEHUA 3NEMEHTOB KOHCTPYKLMIA, B KOTOPbIX
HanpAXeHUs cxkaTna B beToHe oT cobCTBEHHOIO BeCa M Harpysku coctasaatoT o 0,1 MIMa BKAOUNTENLHO, @
TaKXe 3/1eMeHTOB KOHCTPYKLMI, B KOTOPbIX YCUAINA BO3HMKAIOT TO/IbKO OT BO34,ENCTBUA TEMMNEPATYPbI,
npeAenbHO AonycTMman TemnepaTtypa npumeHeHMs 6eToHa yctaHaBameaetcs no FOCT 20910.

Mpy HEPaBHOMEPHOM Y PAaBHOMEPHOM HArpeBe Mo BbICOTE CEYEHMA 3/IEMEHTOB KOHCTPYKLMIA, B
KOTOPbIX HAaMPAXKEHUA CKATUA M KapOCTOMKOM 6eToHe OT cO6CTBEHHOrO Beca M Harpy3Ku COCTaBAAIOT
6onee 0,1 MMMa, npeaenbHO AOMYCTMMan TeMnepaTypa NpMMeHeHUs 6eToHa yCTaHaB/IMBAETCA PacyeToM.

Mpu BO3AENCTBUM TEMNEPATYP, NPEBbIWAOWMX 3Ha4YeHUs, yKa3aHHble B [OCT 20910, HeobxoanMMOo
npeaycmMaTpmMBaTb YCTPOMCTBO 3aLLMTHbIX cnoeB (PpyTepoBoK).
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5.7 [ns 3aMOHOIMYMBAHMA CTIKOB 3/1EMEHTOB COOPHbIX }KeNe306eTOHHbIX KOHCTPYKLMIA NPOEKTHYIO
MapKy pacTBopa cneayeT yCTaHaB/AMBaTb B 3aBUCMMOCTM OT YCNOBUI PaboTbl coeauHAEMbIX 31@MEHTOB, HO
NPUHUMATbL He HUKe M50.

5.8 [11A 3aMOHO/INMYNBAHUNA CTbIKOB 3/1€MEHTOB CHOPHbIX *KeNe306eTOHHbIX KOHCTPYKLUMIA, KOTopble B
npoLecce aKCnayaTaLuum AN MOHTaXKa Ha Hapy»KHOM BO3AyXe MOTYT No4BepraTbCa BO3A4eNCTBUIO
oTpUUaTe/IbHbIX TEMNEPaTYp, CleayeT NPUMEHSATL PACTBOPbI NPOEKTHbIX MAapOK MO MOPO30CTOMKOCTHU U
BOAOHEMPOHULLAEMOCTM HE HUMKE NPUHATBIX 415 CThIKYEMbIX 3/1EMEHTOB.

HOpMdmu@Hble U pacyemHubsle Xxapakmepucnuxku bemona

5.9 OCHOBHbIMW NMPOYHOCTHLIMM XapaKTEPUCTUKaMM BeTOHa SIBAAOTCA HOPMATUBHbIE CONPOTUBNEHUS
6eToHa 0CEBOMY CXKaTUIO Ry, M HOPMATUBHbIE CONPOTUBAEHNA BETOHA OCEBOMY PACTAMKEHUIO Rptn,
npueeaeHHble B Tabanye 5.2.

HopmaTuBHble 3HaYeHUA CONPOTUBEHNA BETOHA 0CEBOMY CKaTUHO (MM NPMU3MEHHan NPOYHOCTb)

onpeaenstoT no opmyne

Ron = Rs(0,77 - 0,001R5), HO He meHee 0,72Rs. (5.1)

HopmaTuBHble 3HaYeHUA CONPOTMUBAEHNA BETOHA 0CEBOMY PACTAXKEHUIO MPM Ha3HaYeHMM Knacca
6eToHa No NPOYHOCTM Ha CKaTue onpesenstoT no popmye

Rbtn = 0,18R5*3. (5.2)
B popmynax (5.1) n (5.2) Rs - conpoTnBneHne 6eToHa, YUNCNEHHO paBHOe Kiaccy 6eToHa No NPOYHOCTH
Ha cxaTtue B.
Tabnunuya 5.2

HopmaTtueHble 3HaUYeHWUA CONPOTUB/IEHNIA BETOHA Rbn U Rbm U pacyeTHble 3HaYeHns
conpoTtusaeHna 6eToHa Ry U Rpr AN NpeAelbHOro COCTOAHUA NePBOM rPynmnbl U
pacyeTHble 3HAYEHUA CONPOTUBAEHUA 6€TOHA Rb ser U Rbtser AN NPEAEAbHbIX COCTOAHMIM

Buga conpotmnsneHua -
sTopoit rpynnbl (MMa nanm H/mm?) npu knacce 6eToHa MO NPOYHOCTM Ha CKaThe

B12,5 | B15 B20 B25 B30 B35 B40 B45 B50 B55 B60

Cxatue Rbn, Rb,ser 9,5 11,0 | 15,0 | 18,5 | 22,0 25,5 29,0 | 32,0 | 36,0 | 39,5 43,0
ocesoe

Rb 7,5 8,5 11,5 | 145 | 17,0 19,5 22,0 | 25,0 | 27,5 | 30,0 33,0

PacTaxkeHune Rbtn, Rbt,ser 1,0 1,15 | 1,35 | 1,55 | 1,75 1,95 2,1 2,25 | 2,45 2,6 2,75
ocesoe

Rbt 0,66 | 0,75 | 09 1,05 | 1,15 1,3 1,4 1,5 1,6 1,7 1,8

5.10 PacyeTHble 3Ha4YeHMA CONPOTUBEHNA BETOHA OCEBOMY CXKATUIO Ry M1 OCEBOMY PACTANKEHUIO Ryt
(tabnunua 5.2) onpeaenstoT no popmynam:

R. =

R:.’ .
Y_; ’

(5.3)
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5 (5.4)
3HauyeHus Ko3dPMLMEHTOB HAAEKHOCTM MO 6ETOHY NPU CKaTUK:

Vb = 1,3 - 4NA NnpeaenbHbIX COCTOAHMI NepBOW rpynnbl MO HecyLle cnocobHOCTK;

Y» = 1,0 - 4NA npeaenbHbIX COCTOAHMIA BTOPOW rPynnbl MO 3KCNayaTaumMm NpUrogHoOCTH.

3HauyeHus Ko3dPMLUMEHTOB HAAEKHOCTM N0 6ETOHY NPU PaCTANKEHUM:

Yot = 1,5 - pna npefenbHbIX COCTOAHWIA NePBO rpynnbl NO HecyLLei cnocobHOCTM NpW HasHaYeHUM
Knacca 6eToHa Nno NPOoYHOCTM Ha CXKaTue;

Yor = 1,0 - na npesenbHbIX COCTOAHWIA BTOPOM rpynmbl MO 3KCNyaTauMOHHOM NPUTrogHOCTY.

B HEKOTOpPbIX CyYaAX pacyeTHble 3HaYeHUs MPOYHOCTHbIX XapPaKTEPUCTMK BETOHA YMHOXKAIOT Ha
cnepyrowme KoapobuumeHTbl ycnosma paboTbl:

Vb1 = 0,9 - Npy NPOAOAHKUTENBHOM AENCTBUN HArPy3KU;
Vb2 = 0,85 - ANnA KOHCTPYKLNI, BETOHUPYEMBIX B BEPTUKANBHOM MONOKEHUMN.

5.11 BanaHue TemnepaTypbl Ha U3MEHEHME MPOYHOCTM BETOHA NPU CHATUW YYUTLIBAOT YMHOKEHNEM
NPOYHOCTHbIX XapPaKTEPUCTUK BeToHa Ha KO3bPUUMEHT ycnosus paboTbl 6eToHa NpuU CxKaTUK Vi (Tabamua
5.3).

PacyeTHble CONPOTMBEHMA CKATUIO:
AN1A NpeseNibHbIX COCTOSHMI NepBOM rpynmnbl

Rb,tem = RuVbe, (5.5)

ANA npeaenbHbIX COCTOAHUI BTOPOW rpynnbl

Rb,ser,t = Rb,seert- (56)

3HauyeHus KoadpodumumeHTa ycnosua paboTbl 6ETOHa NPU CXKATUK Yp: MPUHUMMAIOT Mo Tabanue 5.3 B
3aBMCMMOCTM OT TEMNEepPaTypbl B cepeanHe BbICOTb:

C)KaTol 30HbI 6eToHa npu pacyete no ¢opmynam (7.1,7.6,7.7,7.12 -7.14,7.23,7.27, 7.28);

NoKM U pebpa craTom 30HbI - o dpopmynam (7.8 - 7.10);
YyacTu ceyeHus - no ¢opmyne (6.17);

ceyeHus - no dopmyne (7.29);

LLEHTPa TAXKECTU NPUBEAEHHOTO ceveHus - no dopmyne (6.16).

5.12 BanaHune TemnepaTypbl Ha USMEHEHME NPOYHOCTM BETOHA MPU PACTAMKEHUMN YUUTbIBAIOT
YMHOXeHMeM NPOYHOCTHbIX XapaKTepuUCTUK 6eToHa Ha KoadduLMeHT ycnosua paboTbl 6eToHa npwu
pacTsxeHuu vy (Tabnunua 5.3).
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PacueTHble COMpPOTUBZIEHUNA PACTAXKEHUIO!

ANA npeaenbHbIX COCTOAHUIM NepBOM rpynnbl

ANA npeaenbHbIX COCTOAHUI BTOPOW rpynnbl

Rpit = Rbt\’u,’

Rbt,ser,t = Rbt,setht-

(5.7)

(5.8)

3HayeHue KoadpduumMeHTa ycnosus paboTbl 6eToHa NPU PacTAXKEHUU Vi NPUHMMAIOT Mo Tabauue 5.3 B

3aBMCMMOCTM OT TeMnepaTypbl 6eToHa:

B LLEHTPE TAXKECTU ceyeHua npu pacyete - no dopmynam (7.3, 7.31, 7.35, 7.37, 7.39, 7.53, 7.59);

Ha YpOBHe pacTAHyTOM apmaTypbl - no popmynam (8.3, 8.9, 8.15);

B 30HEe aHKepoBKMU - no dopmyne (9.2);

Y HUMKHEW NONKM MeTannmyeckon 6anku - no popmyne (10.49).

Tabnuua 5.3
Homepa KoadpodumumeHTbl ycnoBuii paboTbl 6ETOHA NPU CHKATUM Vot U
cocTaBoB pacTAaXKeHUU yi, KoaddpuumeHT By Npn TemnepaTtype
6eToHa 6eToHa, °C
KoadppumumeHt Bua HarpeBa
no
Tab/mue 50 | 70 | 100 | 200 | 300 | 500 | 700 | 900 |1000
5.1
Vbt KpaTKoBpeMeHHbI 1,00 1 0,85 | 0,90 | 0,80 | 0,65 - - - -
OnunTenbHbIN 1,00 | 0,85 | 0,90 | 0,80 | 0,50 - - - -
OnntenbHbin € yBnaxkHeHmem | 1,00 | 0,65 | 0,40 | 0,60 - - - - -
KpaTKoBpeMeHHbI B BOAE 0,97 |1 0,85 | 0,65 - - - - - -
Vit KpaTKoBpeMeHHbI 1,00 | 0,70 | 0,70 | 0,60 | 0,40 - - -
OnunTenbHbIN 1,00 10,70 | 0,70 | 0,50 | 0,20 - - - -
1,1a,2
OnntenbHbin € yBnaxkHeHmem | 1,00 | 0,50 | 0,30 | 0,40 - - - - -
KpaTKoBpemeHHbIl B Boae 0,95 | 0,75 | 0,60 - - - - - -
Bo KpaTKoBpeMeHHbI u 1,00 | 0,90 | 0,80 | 0,60 | 0,40 - - - -
ONUTENbHbIN
OnuTenbHbil ¢ yBnaxkHeHnem | 1,00 | 0,50 | 0,20 | 0,40 - - - - -
KpaTKoBpeMeHHbI B BOAE 0,951]0,75 10,70 - - - - - -
3 Vbt KpaTKoBpeMeHHbI 1,00 |1 1,00 | 1,00 | 0,90 | 0,80 - - - -
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Homepa KoaddpuumeHTbl ycnosmin paboTbl 6eTOHA NPU CHATUU Yot U
COCTaBOB PacTAXKEHUW Vi, KOIGDUUMEHT Bb NPU TEMNEPATYPE
6eToHa 6eToHa, °C
KoapopumumeHT Bug HarpeBa
no
Tabnnye 50 | 70 | 100 | 200 | 300 | 500 | 700 | 900 |1000
5.1
OnunTenbHbIn 1,00 | 1,00 | 1,00 | 0,90 | 0,65 - - - -
Vit KpaTKoBpeMeHHbI 1,00 10,80 | 0,75 | 0,65 | 0,50 - - - -
OnunTenbHbIn 1,00 | 0,80 | 0,75 | 0,60 | 0,35 - - - -
Bo KpaTKoBpeMeHHbI n 1,00 | 1,00 | 0,90 | 0,80 | 0,60 - - - -
ONUTENbHbIN
KpaTKoBpeMEHHbI C 1,00 | 0,60 | 0,30 | 0,50 - - - - -
YBIAXXHEHMEM
4-11, Vbt KpaTKoBpeMeHHbIi 1,00 |1,00| 1,00 1,10 1,00]|0,90|0,60( 0,30 |0,20
23,24
OnunTenbHbIN 1,00 | 1,00 | 1,00 | 1,00 | 0,70 | 0,40 |0,20| 0,06 | 0,01
Vit KpaTKoBpeMeHHbI 1,00 1085|080 0,650,601 050(0,40] 0,20 -
OnunTenbHbIN 1,00 |0,85] 0,801 0,65] 0,40 | 0,20 |0,06 - -
Bo KpaTKoBpeMeHHbI u 1,00 | 1,00 ) 1,00 | 0,90 | 0,75 ] 0,50 |0,32]1 0,22 10,18
ONUTENbHbIN
12 - 15, Vbt KpaTKoBpeMeHHbI 1,00 |1,00| 1,10 1,20 1,20 1,00 |0,75( 0,40 |0,20
17, 29,
30 OnnTenbHbIn 1,0010801)080]055(035]0,15(0,05(0,01| -
i KpaTKoBpeMeHHbI 1,001 095(09|0,8010,70]0,55(0,45] 0,15 -
OnunTenbHbIn 1,00 | 0,700,701 0,45 | 0,25 | 0,06 | - - -
Bo KpaTKoBpeMeHHbI u 1,00 (1,10 ) 1,20 1,10 1,00 | 0,70 |0,30| 0,10 | 0,05
ONUTENbHbIN
16, 18 Vbt KpaTKoBpeMeHHbIi 1,00 | 1,00| 1,00 1,00(1,00]|0951/0,85( 0,65 |0,50
OnntenbHbIn 1,001 0909 ]0,80|0,50]0,25(0,07| 0,02 |0,01
Vit KpaTKoBpeMeHHbI 1,001 095(095|0,801]0,70]0,55(0,45] 0,35 -
OnunTenbHbIN 1,00 {0,801 0,801(0,70] 0,40 0,12 (0,02 - -
Bo KpaTKoBpeMeHHbI U 1,00 1,101,120 1,20 1,10 1,00 |0,70| 0,35 | 0,27
ONUTENbHbIN
19-21 Vbt KpaTKoBpeMeHHbI 11,0009 080|0,70|0,55]0,45(0,35( 0,30 |0,25
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Homepa KoaddpuumeHTbl ycnosmin paboTbl 6eTOHA NPU CHATUU Yot U
COCTaBOB PacTAXKEHUW Vi, KOIGDUUMEHT Bb NPU TEMNEPATYPE
6eToHa 6eToHa, °C
KoapopumumeHT Bug HarpeBa
no
Tabnnye 50 | 70 | 100 | 200 | 300 | 500 | 700 | 900 |1000
5.1
OnntenbHbIn 1,00 ( 0,90 | 0,80 | 0,70 | 0,50 | 0,25 |0,10| 0,05 | 0,02
Vit KpaTKoBpeMeHHbI 1,00 065|055|0501]045]0,35(0,25| 0,10 -
OnunTenbHbIn 1,00 | 0,65] 0,55 0,50 0,30 0,12 |{0,02 - -
Bo KpaTKoBpeMeHHbI n 1,00 | 0,900,851 0,70]0,55]0,40 |0,33]1 0,30 |0,27
ONUTENbHbIN
MpumeyaHusa

1 Mpu pacyeTe Ha AANTENbHBIN HAarpeB HECYLMX KOHCTPYKLMIA, CPOK CyKObl KOTOPbIX He NpeBblwaeT 5 feT,
K03DDUUMEHT b CNeayeT yBennunUTb Ha 15 %, HO OH He A0/KEH NPEeBbIWaTh BeMYMHbI Vbt NPU pacyeTe Ha

KpaTKOBPEMEeHHbI Harpes.

2 [InA KOHCTPYKUMI, KOTOpble BO BPEMA 3KCMJyaTaLMm NoaBepraloTca LMKAMYECKOMY Harpey, KO3GOULMEHTbI Vbt
n Br cneayeT cHU3UTb Ha 15 % 1 KO3IPPULMEHT yi: - Ha 20 %.

Hegopmayuonnsie xapaxmepucmuxu 6emouna

5.13 OcHOBHbIMK AePOPMALMOHHBIMM XapPaKTEPUCTMKaMKN BETOHa ABAAIOTCA 3HAYEHUA: Npeae/ibHbIX
OTHOCUTENbHbIX AedopmaLmit 6eToOHa MPU OCEBOM CXKATUM €40 M PACTANKEHUN Epro;

HaYyasIbHOro MoAYAA YyNpPyrocTn 6eToHa Eyp;

KoadpdumumeHTa Noa3yvecTn Gpcr;

KoapduLmMeHTa nonepeyHon gedpopmaumm {KoadpdunumneHT MyaccoHa) Ve p;
KoapdumumMeHTa NMHENHOMN TemnepaTypHoi aedopmMaLnm Oy,
KoapdumumeHTa TemnepaTypHOMN ycaakm 6eToHa Oys.

5.14 Npu KpaTKOBPEMEHHOM LEMCTBMU HArpy3KM U TemMMepaTypbl B pacyeTax MCMo/Ib3YOT HauyalbHbIi
moaynb ynpyroctu 6etoHa Ep, (Tabnunua 5.4).

Tabnuua 5.4

HayanbHble moaynm ynpyroctu 6eToHa NPU CXKATUN N PACTAXKEHUN NPUHUMAIOTCA
Homepa coctasos u cpegHAan

NAOTHOCTb 6ETOHa B K/M? (no paBHbIMK Ep - 10% (MMa) npu kKnacce 6eToHa N0 NPOYHOCTU Ha CKaTUe

Tabnuue 5.1) B12,5 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60O

1-3,6,7,13,20,21 210 | 240 | 275 | 30,0 | 32,5 | 345 | 36,0 | 37,0 | 380 | 39,0 | 39,5
€CTeCTBEHHOro TBepAeHnA
2200 - 2500
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HauyanbHble MOAYM YyNPYrocTM 6ETOHA NPW CKATUU U PACTANKEHUU NPUHUMAIOTCA
Homepa coctaBoB 1 cpegHsaa

3 paBHbiMK Ep - 10% (MMa) npu knacce 6eToHa N0 NPOYHOCTU Ha CKaTue
NAOTHOCTb 6eToHa B Kr/m? (no

rabamue 5.1) B12,5 | B15 | B20 | B25 | B30 | B35 | B40 | BA45 | BSO | B55 | B6O

1-3,6,7,20,21 19,0 | 20,5 | 24,0 | 27,0 | 29,0 | 31,0 | 32,5 | 34,0 | 350 | 36,0 | 37,0

MoageprHyTbie Ten1oBomn
obpaboTke npu atMochepHoOM
nasnenmn 2200 - 2500

23,29 13,2 14,0 | 14,8 - - - - - -
1500 - 1700
4,8,9 14,7 15,5 | 16,3 - - - - - -
1800 - 1900
5,10-12,14-19 17,0 18,0 | 19,5 | 21,0 | 22,0 | 23,0 | 24,0 | 25,0 -
2000 - 2300

Mpy KPaTKOBPEMEHHOM HarpeBe 3HaYeHUA HayaibHOro MOoAYAA YNPYrocTM 6eToHa onpeaensioT no
dopmyne

Ept = Ep Bo. (5.9)

3HayeHune KoadpduLmeHTa By TPUHUMALIOT NO Tabmue 5.3 B 3aBUCMMOCTM OT TemnepaTypbl 6eToHa:

B LLEHTPE TAXKECTU ceyeHus npu pacyete no ¢opmynam (6.16,6.17, 6.48, 7.19, 8.39);

B cepeaunHe BbicoTbl ceveHns —(10.9, 10.11, 10.12, 10.18, 10.29);
Ha YpOBHe pacTAHyTOM apmaTypbl - (8.6, 8.7);
KpaiHero BonoKHa 6eToHa - (5.11, 8.47).

5.15 MNpu AAUTEeNbHOM AeMCTBUM HAarpy3KuU 1 TemnepaTypbl 3HaYeHUA HavanbHOro Mmoaynsa AedopmaLuit
6eToHa Ep: onpeaenstoT no popmyne
E,
E. —_

o e, (5.10)

KoadpodumumneHT nonsyvectn 6etoHa ¢pr NOAYYEH KaK OTHOLLEHME NOAHbIX OTHOCUTEbHBIX AedopMaLinii
CKaTmA 6eToHa Npu ANUTENbHOM BO3AEACTBUM TEMNEPATYPbI K ynpyrum gedopmaumam 6eToHa
€CTeCTBEHHOW BNa*KHOCTU A0 BO3AeNCTBMA TemnepaTypbl (Tabanua 5.5).

3HayeHus koadpdurumeHTa nonsyyectn 6eToHa dp - NPUHUMAIOT AN8 A/IMTENIbHOTO HarpeBsa B
3aBMCMMOCTM OT TeMnepaTypbl beToHa:

B LLEHTPE TAXKECTU NPUBELEHHOro ceyeHnn npu pacyete no ¢opmynam (5.10, 6.16, 6.17, 6.20, 6.21);
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B cCepeanHe BbICOTbI ceyeHus - no popmynam (10.11, 10.12, 10.18, 10.29).

Tabnnuya 5.5
Homepa cocTaBos KoadoumumeHT nonsyyectn 6eToHa dp,cr NpU gAnTeNbHOM Harpese 6etoHa, °C
6erona no 1a6a. 5.1 50 70 100 200 300 500 700 900
1-3 3,35 8,0 8,0 10,0 12,0 - - -
4-11,23,24 3,57 4,17 4,17 51 6,3 28,5 62,5 227,0
12-18, 29, 30 4,17 3,70 4,37 57 7,94 8,3 150,0 333,0
19-21 2,86 4,35 4,55 4,55 16,6 57,0 - -

5.16 Npwu pacyeTe NpPoOYHOCTU, 06PaA30BAHMA MU PACKPBLITUA TPELMH U AedopMaunii Kene306eTOHHbIX
KOHCTPYKLMIA C y4ETOM BAUAHUA TeMNepaTypbl N0 AedOpMaLMOHHOW MOAENM ANA OLEHKU HaMNPAKEHHO-
AedbopMUPYEMOro COCTOSIHUSA CxKaToro 6eToHa Kak Hanbosiee NpPocTas MoKeT BbITb MCNOIb30BAHA
ABYX/IMHENHan anarpamma coctoaHna 6etoHa (pucyHok 5.1).

Mpy TpexnnHenHoW guarpamme (pPUCYHOK 5.1, a) CKMmatowme HanpaxeHns 6eToHa O, B 3aBUCMMOCTH
OT OTHOCUTEe/IbHBIX AedopMaunin ykopoyeHus 6eToHa €, onpeaenstoT no popmynam:

npun 0 < € < €p1 Op = Eptep; (5.112)
Gy | & —&5 G s
G, =l 1-—=— 1= =+ —=- R, ..
| R;‘ em ‘[ 5:' - ‘S;'. R; em I .
NPW €p1 < €p < Epo e T e (5.12)
NPW €p0 < €p < Ep1 Ob = Rp,tem. (5.13)

OneyvartKa.
3HauYeHMA HANPAXKEHNSA Op1 MPUHMMALOT:

Ob1 = 0,6Rp,tem. (5.14)

3HauYeHUsA OTHOCUTEIbHBIX AePOPMaLMIA Ep1 MPUHMMAIKOT

0}
Il

h1|\,0

o | (5.15)

Mpw ABYXNANHEHOM guarpamme (pPUCYHOK 5.1, 6) cxkumatowwme HanpaxeHUa 6eToHa Oy B 3aBUCUMMOCTH
OT OTHOCUTE/IbHbIX AedopmaLmit €, onpeaensatoT no Gopmynam:

npun 0 < €p < Eplyred Ob = Epred€p;  (5.16)

NPW Epired < Ep < Ep2 Ob = Rb,tem. (5.17)

3HayeHue NpuBeAeHHOro Moayna ynpyroctu Ep,req: ONpeaenstoT no dopmyne
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P (5.18)

PactarnBatowme HanpaxeHns 6eToHa Ok B 3aBUCMMOCTU OT OTHOCUTE/IbHBIX AedOopMaLmnii PacTAXKEHUSA
Ept OMPEAENAT Mo Anarpamme Ha pucyHKe 5.1. Mpu 3Tom pacyeTHblie CONPOTMBAEHNA BEeTOHa CKaTuio Ry
3aMEHSAIOT Ha pPacyeTHble 3HAaYEHMNA CONPOTUBAEHMNA PACTAKEHMIO Rpt.

1
2
L | &
o
E£p: Epz
o) o
A 1
o005 R, 2
quo=g =R . m|
|
1] &
7 3
Ehr.mi Ebﬂ Em E.h;r Eu

a - TpexanHelHas; 6 - aByxanHeliHas; 1 - npu 20 °C; 2 - npu Harpese

PucyHoK 5.1 - Qnarpammbl COCTOSIHUA CXKaToro 6eToHa

5.17 OTHOocUTeNbHble AedopmaLmMm BeToHa NPU CHATUM U PACTAMNKEHUW B 3aBUCMMOCTM OT TEMMNEpPaTypbl
6eToHa NPy KPaTKOBPEMEHHOM U AJIUTENLHOM BO3LENCTBUM TEMMEPaTyPbl U HAarpy3Ku AaHbl B Tabauue
5.6. Temnepatypy 6eToHa Npu onpeaeneHum HanpsKeHHO-A4ePOPMMPOBAHHOTO COCTOSIHUS CXKATOro
6eToHa NPUHMMALOT MO HaUMeHbLUEe TemnepaType CKaToro 6eToHa U NpU onpeaeNeHnN HanpPAXKeHHo-
AedbopMUPYyEMOro COCTOAHUA PacTAHYTOro 6eToHa - No Hanbobluen TemnepaType pacTAHyToro 6eToHa.

5.18 Npwu pacueTe KenNe306eTOHHbIX 3/1IEMEHTOB N0 HeIMHENHOW AedOopMaLMOHHON MOLENN CTPOAT
ABYX/IMHENHYIO AMarpammy coctonHua 6eToHa ¢ 4edopPMaLMOHHBIMUN XapaKTEPUCTUKAMM, OTBEUYAIOLLMMU:

KpaTKOBPeMeHHOMY BO34eMCTBMIO TEMNEePaTypbl M Harpy3KM - UCNO/b3yHOT NPU pacyeTe NPOUYHOCTHU U
PaCKPbITUA HOPMasbHbIX TPELWWH AN onpeaeneHUsA HanpAXKeHHO-4ehOPMMPYEMOTro COCTOAHUA CXKATOM
30HbI 6eTOHa, a TaKKe Npu pacyeTe TpeLmMHoobpa3oBaHWA ANs onpeaeeHNs HanpsKeHHO-
AebopPMUPYEMOro COCTOSHUA PacTAHYTOro 6eToHa Npu ynpyroi pabote ckaTtoro 6eToHa;
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KpPaTKOBPEMEHHOMY 1 A/MTeIbHOMY BO34ENCTBUI0 TeMNEepPaTypbl U HarpysKu - UICNO/b3YIOT NpU pacyeTe

aedopmaumii gna onpeaeneHna HanpaxeHHo-a4epopMUPYEMOro COCTOAHMSA CKaToro 6eToHa.

TpexanHelHyo AMarpammy COCTOSHUA 6eToHa ¢ edOPMaLMOHHBIMUN XaPaKTEPUCTUKAMM,

oTBeYakoWmMmn:

KpaTKOBpeMeHHOMY BO34eMCTBUIO TeMNepPaTypbl M HarpysKu - UCNO/b3YIOT NpU pacyeTe

TpewmHoobpasoBaHus;

KPaTKOBPEMEHHOMY U A/IUTe/IbHOMY BO34eNCTBUIO TEMNEPATypbl U Harpy3Ku - UICNO/Ib3YLOT NpU pacyeTe

AEd)OpMaLI,MVI ene3obeToHHbIX an1eMeHToB 6e3 TpewuH, ona onpeageneHna HanpAaxXeHHoro

AedbopMUPYEMOro COCTOSIHUSA CxKaToro beToHa.

Tabnunuya 5.6
Homepa OTHocuTenbHble gedopmaumm 6eToHa
Pacuert Ha
CcoCTaBa TemnepaTypa
Harpes n npu cXxatum NP PacTAXKeHUN
6eToHa no 6eToHa, °C
Harpy»eHue
Tabnnue 5.1 €po - 103 €p2+ 10° | €pired- 103 | €bro- 103 epr2 - 103 | €ptirea - 103
20 KpaTkospem. 2,0 3,5 1,5 0,10 0,15 0,08
OnntenbHble 3,4 4,8 2,8 0,24 0,31 0,22
100 KpaTtkoBpem. 2,5 4,4 1,9 0,17 0,29 0,15
1-3
OnvtenbHole 4,3 6,0 3,5 0,3 0,39 0,27
200 KpaTtkoBpem. 3,5 6,1 2,6 0,25 0,39 0,20
OnntenbHble 6,0 8,4 4,9 0,42 0,54 0,38
20 KpaTkospem. 2,0 3,5 1,5 0,10 0,15 0,08
OnvTtenbHole 3,4 4,8 2,8 0,24 0,31 0,22
200 KpaTtkoBpem. 3,0 4,2 3,0 0,20 0,24 0,16
OnvTtenbHole 4,5 6,3 3,8 0,30 0,36 0,20
4-11, 23,24
400 KpaTkospem. 4,3 6,0 3,6 0,38 0,52 0,36
OnntenbHble 6,4 9,0 5,4 0,57 0,78 0,54
600 KpaTkospem. 6,4 9,0 5,8 0,44 0,57 0,40
OnvTtenbHole 9,6 13,5 8,2 0,67 0,87 0,63
20 KpaTtkoBpem. 2,2 3,7 1,7 0,15 0,22 0,10
12 -18, 29,
30 OnvTtenbHole 3,6 5,0 3,0 0,25 0,32 0,23
200 KpaTkospem. 2,4 3,4 2,0 0,19 0,26 0,15
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OTHOCUTeNbHble Aedopmaumm beToHa

Homepa
Pacuyet Ha
COCTaBa TemnepaTypa
Harpes un npu CXXatum NpW pPacTAXKEeHUN
6eToHa no 6eToHa, °C
HarpyeHue
Tabnnue 5.1 €po - 103 €p2 - 10° | €pired- 103 | €pro- 103 epr2 - 103 | €ptirea - 103
OnvTtenbHole 3,6 5,1 3,0 0,25 0,33 0,23
400 KpaTkospem. 4,1 5,8 3,5 0,28 0,38 0,26
OnntenbHble 6,2 8,7 5,2 0,43 0,56 0,40
600 KpaTkospem. 5,4 7,5 4,5 0,38 0,49 0,33
OnvTtenbHoble 8,1 11,4 6,8 0,57 0,74 0,53
20 KpaTtkoBpem. 2,0 3,5 1,5 0,10 0,15 0,08
OnvtenbHole 3,4 4,8 2,8 0,24 0,31 0,22
200 KpaTkospem. 2,9 4,0 2,4 0,20 0,26 0,18
OnntenbHble 4,0 5,6 3,4 0,28 0,36 0,26
400 KpaTkospem. 4,7 6,6 4,0 0,33 0.42 0,30
19+21
OnvTtenbHoble 6,6 9,2 5,5 0,46 0,59 0,42
600 KpaTtkoBpem. 5,7 8,0 4,8 0,42 0,54 0,31
OnvTtenbHole 8,0 11,2 6,7 0,59 0,72 0,52
800 KpaTkospem. 12,1 17,0 10,2 0,84 1,10 0,48
OnntenbHble 19,3 27,0 16,2 1,35 1,74 1,25

5.19 KoaddpuumeHT nmHeltHOM TemnepaTypHoit gedopmaLmm 6ETOHA Oyt B 3aBUCMMOCTU OT

TemnepaTypbl cieayeT NpUHMMaTb no Tabaunue 5.7. KoadduumeHT o, onpegeneH ¢ yueTom TemnepaTypHoi

ycaakv 6eToHa npu KpaTKOBPEMEHHOM M AuTebHOM Harpese. Mpu HeobxoAMMOCTU onpeaeneHms

TemnepaTypHOro pacwmpeHns 6eToHa Npu NOBTOPHOM BO34ENCTBUM TeMMepaTypbl noc/e

KPaTKOBPEMEHHOIO UM A/IUTENIbHOTO Harpesa K KoahppuLMEHTY TMHENHOM TemnepaTypHon aedopmaumm

Oyt CneayeT NnprubasuTb abCONOTHOE 3HaUYeHUe KoadpduLMeHTa TemnepaTypHON ycaakm 6eToHa s AnA

KpaTKoOBpeMeHHOro nanm ganTesibHoro Harpesa COOTBeTCTBEHHO.

5.20 KoaddpuumeHT TemnepaTypHOI ycaakm 6eToHa . NpUHUMaLOT no Tabauue 5.8. Koaddunument

TemnepaTypHOM ycaaku 6eToHa NPUHAT:

npu KpaTKOBPeMeHHOM Harpese 414 nogbema Temnepatypbl Ha 10 °C/u v 6onee;

npu ganTenbHOM Harpese - B 3aBUCUMMOCTU OT BO3AEI\/‘|CTBVIH TemnepaTtypbl BO BpeMA 3KCnayaTaunun.

5.21 MapKy no cpegHei naoTHOCTM BeToHa ecTECTBEHHOM BIaXKHOCTM NPUHMMAtOT no Tabanue 5.1.

CpefHiolo NAOTHOCTb BETOHA B CyXOM COCTOAHMM Mpu ero Harpese sbiwe 100 °C ymeHbliatoT Ha 150 Kkr/me.
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CpeaHIoto NAOTHOCTb ene3obetoHa npu U < 3 % npuHUmaroT Ha 100 Kr/m3 6onblue cpeaHeln NA0THOCTH

COOTBETCTBYHOLWENO COCTOAHUA beToHa.

5.22 KoaddpuumeHT TennonpoogHocTn A 6eToHa B CyXOM COCTOAHMM NPUHUMAIOT no Tabanue 5.9 B

3aBUCUMOCTU OT cpeaHeN TemnepaTypbl 6eToHa B ceyeHnun anemeHTa. KoappuumeHT TennonpoBogHOCTUN A

OTHEeYNoOPHbIX U TEN0M30AALUOHHbIX MaTepnanos NpUHUMaLOT no Tabaunue 6.2.

Tabnunua 5.7

Homepa coctaBos

KoadpduumeHT nMHeiHon TemnepaTypHoi aedopmaLimm 6eToHa op: - 107 -

rpag’ npu Temnepatype 6etoHa, °C

6eToHa no Pacuet Ha Harpes
Tabmmue 5.1 50 100 | 200 300 500 | 700 | 900 [ 1100
1, 1a KpaTkoBpemeHHbI 10,0 10,0 9,5 9,0 - - - -
OnvTenbHbIn 4,0 4,5 7,2 7,5
2,6 KpaTkoBpemeHHbI 9,0 9,0 8,0 7,0 6,0 50 - -
ONvTenbHbIN 3,0 3,5 5,7 5,5 - -
3,7 KpaTkoBpemeHHbI 8,5 8,5 7,5 7,0 5,5 4,5 4,0 3,0
OnvTenbHbIn 2,5 3,0 5,2 5,5 - - - -
8 KpaTkoBpemeHHbI 9,0 9,0 8,0 7,0 6,0 6,0 - -
ONvTenbHbIn 2,0 3,0 5,4 5,3 5,0 5,0
4,5,9-11, 23 - |KpaTKoBpeMeHHbI 8,5 8,5 7,5 7,0 5,5 4,5 4,0 3,0
25
OnvTenbHbIn 1,5 2,5 4,9 5,3 4,5 3,5 3,1 2,0
12 - 18, 27, 29, 30|KpaTKoBpemeHHbIi 50 50 55 6,0 7,0 6,5 6,0 50
ONvTenbHbIn -4,0 0 3,0 4,3 6,0 5,8 5,4 4,5
19-21 KpaTkoBpemeHHbI 8,0 8,5 7,0 6,5 5,5 4,5 4,0 3,5
OnvTenbHbIn 3,0 4,5 5,3 5,2 4,7 3,6 3,1 2,6
22 KpaTkoBpemeHHbI 4,0 4,0 35 30 2,0 10 - -
ONvTenbHbIn -3,0 0 1,5 1,5 1,0 0
26 KpaTkoBpemeHHbI 4,3 4,3 3,8 33 3,2 2,4 1,6 0,8
OnvTenbHbIn -0,7 0,3 1,8 2,0 2,2 1,4 0,6 -0,7
28 KpaTkoBpemeHHbI 50 50 55 50 7,0 6,8 6,6 -
ONvTenbHbIn -4,0 0 3,1 3,3 6,0 6,1 5,9
31,32 KpaTkoBpemeHHbI 1,2 1,2 1,3 1,0 -1,2 0,7 0,8 -
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Homepa cocTaBos KosdpduumeHT nmHeiHon TemnepaTypHoit gedopmaLimm 6eToHa ope - 107 -
6eToHa no Pacuet Ha Harpes rpaq’ npu Temnepatype Getoka, °C
Tabamue 5.1 50 100 | 200 300 500 | 700 | 900 [ 1100
ONnTenbHbIN -7,8 -3,8 -1,1 0,7 -0,2 0 0,1
33 KpaTkoBpemeHHbI -3,0 -3,0 -3,5 -4,5 -3,0 -2,8 -3,5 | 4,7
OnvTenbHbIn -8,0 -6,5 -5,3 -5,8 4,5 -3,7 -4,5 -5,7
34,35 KpaTkoBpemeHHbI 55 55 4,5 33 32 2,4 16 0,8
ONvTenbHbIN 0,5 2,5 1,5 2,0 2,6 1,5 0,6 -0,2
36, 37 KpaTkoBpemeHHbI 2,0 2,0 1,5 1,0 0,6 0,4 -3,7 | -8,6
OnvTenbHbIn -3,0 -1,5 -0,8 -0,7 -1,2 -0,5 -4,6 -9,5

MpumeyaHue - na 6eToHoB cocTaBa N2 1 c KapbOHaATHbIM LWEeBHEM (LO0IOMUT, U3BECTHAK) KOIPPULMNEHT Obt
ysenuumsaetca Ha 1 - 10 rpagt.

Tabnuua 5.8

KoadodumumeHT nnHenHo TemnepaTypHol gedpopmaumm 6eToHa s -

Homepa cocTagos 6eToHa 10 rpag® npu TemnepaType 6eToHa, °C
Pacuet Ha Harpes
no Tabauue 5.1

50 100 200 | 300 500 700 900 1100

1-4 KpaTkoBpemeHHbI 0,0 0,0 0,7 1,0 - - - -
ONvTenbHbIN 6,0 5,5 3,0 2,5
5-11,23-25 KpaTkoBpemeHHbI 0,0 0,5 0,9 11 15 14 2,3 3,2
OnvTenbHbIn 7,0 6,5 3,5 2,8 2,5 2,4 3,2 4,2

12-18,27,29,30  |KpaTkoBpemeHHblii 20 [ 30 [ 25 | 20 | 13 1,0 0,8 0,7

ONvTenbHbIn 11,0 8,0 5,0 3,7 2,3 1,7 1,4 1,2
19-21 KpaTkoBpemeHHbI 0,5 2,0 15 13 14 16 2,1 2,3
ONvTenbHbIn 5,5 5,5 3,2 2,6 2,2 2,5 3,0 3,2
22 KpaTkoBpemeHHbI 4,0 5,0 4,7 4,2 3,7 3,6 - -
OnvTenbHbIn 11,0 9,0 6,7 5,7 4,7 4,6
26 KpaTkoBpemeHHbI 6,6 7,6 7,1 7,1 55 4,3 50 6,0
ONvTenbHbIN 11,6 11,6 9,1 8,4 6,5 5,3 6,0 7,0
28 KpaTkoBpemeHHbI 4,0 5,0 4,6 4,1 1,3 1,2 1,0 -
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Homepa coctasos 6eToHa

no tabaunue 5.1

Pacuyet Ha Harpes

KoaddpuumeHT nnHetHon TemnepaTypHon aepopmaumnm 6eToHa Os -

10°rpag ™ npu Temnepatype 6eToHa, °C

50 100 200 | 300 500 700 900 1100
ONvTenbHbIN 13,0 10,0 7,0 5,8 2,3 1,9 1,7
31,32 KpaTkoBpemeHHbI 4,0 4,0 3,5 3,0 2,0 1,0 - -
OnvTenbHbIn 3,0 0 1,5 1,5 1,0 0
33 KpaTkoBpemeHHbI 10,5 12,0 11,5 ] 13,3 | 10,7 9,9 10,4 10,7
JnutenbHbil 15,5 15,5 13,3 | 12,6 | 12,2 10,8 11,4 11,7
34, 35 KpaTkoBpemeHHbI 6,3 7,8 7,3 7,1 5,5 4,3 5,0 52
OnvTenbHbIn 11,3 10,8 10,3 8,4 6,1 5,2 6,0 6,2
36, 37 KpaTkoBpemeHHbI 1,7 32 30 4,8 50 51 9,3 14,3
ONvTenbHbIn 6,7 6,7 5,3 5,1 6,8 6,0 10,2 15,2

MpumeyaHue - 3HayeHne KOIGOULMEHTA Ocs NPUHUMAIOT CO 3HAKOM KMUHYC».

Tabnuua 5.9

Homepa coctaBos
6eToHa no Tabauue
5.1

KoadpdpuumeHT TennonposogHoctv A, Bt/(m - °C), 06bI4HOrO 1 KapoCTOMKOro 6ETOHOB B CYyXOM
COCTOSHUW Npu cpeaHel TemnepaType HeToHa B ceuyeHnn anemenTa, °C

50 100 300 500 700 900

1,1a 1,51 1,37 1,09 - - -
20 2,68 2,43 1,94 1,39 1,22 1,19
21 1,49 1,35 1,37 1,47 1,57 1,63

2,3,6,7,13 1,51 1,37 1,39 1,51 1,62 -
10,11 0,93 0,89 0,84 0,87 0,93 1,05
14-18 0,99 0,95 0,93 1,01 1,04 1,28
19 0,87 0,83 0,78 0,81 0,87 0,99

4,5,8,9 0,81 0,75 0,63 0,67 0,70 -

12 0,93 0,88 0,81 0,90 - -

23 0,37 039 0,46 0,52 0,58 -

0,43 0,45 0,52 0,58 0,64
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Homepa coctaBos
6eToHa no Tabauue

KoadpdpuumeHT TennonposogHoctvt A, Bt/(m - °C), 06bI4HOrO 1 }apoCTOMKOro 6ETOHOB B CyXOM
COCTOSIHUM NpU cpegHel TemnepaTtype 6eToHa B ceyeHUn anemeHTa, °C

31 50 100 300 500 700 900
29 0,44 0,46 0,52 0,58 0,64 0,70
0,50 0,52 0,58 0,64 0,70 0,76
24 0,27 0,29 0,34 0,40 0,45 0,51
0,38 0,41 0,45 0,50 0,55 0,59

30 0,31 0,34 0,37 043 0,49 -

0,44 0,46 0,51 0,56 0,60
26, 28 0,21 0,23 0,28 0,33 0,37 0,42
22,25,27,31,32,36 0,29 0,31 0,36 0,42 0,48 0,53
33 0,21 0,22 0,25 0,29 0,33 0,37
34, 35, 37 0,24 0,27 0,31 0,37 0,43 0,49
NMpumeyaHunsa

1 KoaddunumeHTbl TenonposogHocTH 6eToHoB coctaBoB N2 23 1 Ne 29 npuseeHbl: Hag YepTon aAns 6eTOHOB Co

cpeaHen nnoTHocTbio 1350, noa yeptoit 1550; gns 6eToHoB coctaBoB Ne 24 1 Ne 30 cooTBeTcTBEHHO 950 1 1250

kr/m3. Ecm cpefiHAa NNOTHOCTb BeTOHa OT/IMYAeTCA OT YKa3aHHbIX BENNYMH, TO B 3TOM cydae KosbduumeHT

TENNONPOBOAHOCTM NPUHUMAIOT MHTEPMNONALMEN.

2 KoadppuumeHT Ten1onpoBoLHOCTU A 06bIYHOIO 1 KapOCTOMKOro 6ETOHOB C €CTECTBEHHOM B/Ia*KHOCTbIO Noc/ie

HOPMaNbHOro TBEPAEHUA UM TenIoBoM 06paboTKM Npn aTMochepHOM AaBAeHUN U cpeaHen TemnepaType 6eToHa B

ceyeHunn anemeHTa go 100 °C cnegyeT NpMHUMATDL NO AaHHbLIM TabauLbl, yBesndeHHbIM Ha 30 %.

Apmarypa

Iloxazamenu kauecmea apmamypbsl

5.23 ns apMMpPOBaHUs TEMNEPATYPOCTOMKUX Kee300eTOHHbIX KOHCTPYKLUIA NPUMEHAIOT apmaTypy,

oTBevatoLLyto TpeboBaHMAM COOTBETCTBYHOLWMX FOCcyaapcTBeHHbIX cTaHAapTos TOCT 5781, TOCT 10884,
FOCT 6727, TOCT 4543, TOCT 5949 u texHuyeckunx ycnosmin CTO ACHM 7 [3], cheaytowmx KNaccoB U Mapok:

CTep)KHeBan apmaTypHan CTab:

ropsyeKaTaHas rnaggoro npoounsa knacca A240, nepnogmyeckoro npoduasa ¢ NOCTOAHHOM U

nepemeHHOM’ BbICOTOM BbICTYMNOB (COOTBETCTBEHHO KOJ/bLLEBOWN U cepnoBuAHbIN npodunn) Knaccos: A300,
A400, A500, A600, A800, A1000;

xonogHogedbopmmpyemasn nepmoamnyeckoro npodunsa Knacca B500;

NPOBOJ/I0OYHHAA apMaTypHaA CTalib:
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XONOAHOTAHYTAA BbICOKOMNPOYHAA rNafKas u nepnogudeckoro npopuna knaccos B,1200 - B,1500;

apMaTypHble KaHaTbl CNMpaabHble CEMUNPOBOJIOYHbIe Knaccos: K-1400 (K-7), K-1500 (K-7) n
AeBATHaALaTUNPOBONOYHbIe Knacca K-1500 (K-19).

AnA Kene3obeToHHbIX KOHCTPYKL MM U3 KapoCToMKoro 6eToHa npu Harpese apmatypbi Bbiwe 400 °C
NnpeaycMaTpUBatoT CTEPXKHEBYHO apMaTypy W NpPoKart u3:

NIerMpoBaHHoOM cTanm mapku 30XM;

KOPPO3MOHHO-CTOMKMX KapPOCTOMKNX N }KaponpoYHbIX CTasnei mapok 12X13, 20X13, 08X17T,
12X189H9T, 20X23H18, 45X14H14B2M.

5.24 W3-3a pa3BUTUA NAACTUYECKUX AeDOPMALLUIA U UBMEHEHUS CTPYKTYPbI CTa/IM TemnepaTypa
NPUMeEHEHMA apMaTypbl IMMUTUPYETCA cornacHo Tabauue 5.10. B npeaBapuTenbHO HanpaKeHHoM
apmartype C NoBblleHNneM TemnepaTypbl NPOUCXOAAT AOMNOAHUTENbHbIE NOTEPU NpeaBapUTeIbHOro
HanpsXeHun, 4yTo elle 6onee orpaHNUMBAET AOMYCKAEMYIO TEMMNEPaTypy HarpeBa npeaHanpsaKeHHoM
apmartypsl.

Tabnuuya 5.10

MpeaenbHo gonyctumasa TemnepaTtypa, °C, npumeHeHua
Bua 1 knacc apmaTypbl, MapKa CTaiu U NpokaTa apMaTypbl v NpokaTa, yCTaHoBACHHBIX
no pacuety MO KOHCTPYKTUBHBIM COOBParKEHUAM

Crep»KHeBaA apmaTypa K1accos:

A240, A300 400 450

A400, A500, A600, AT600, A800, A1000 450 500

HanpAraemas 150 -
MpoBosOYHAA apmaTypa KNaccos:

B500, Bp1200 - B,1500, K1400, K1500 400 450

HanpAraemas 100 -
[MpoKaT 13 ctann Mmapok:

BCt3kn2, BCT3rnc5, BCt3cn5, BCT3nch 400 450
Crep:KHeBaA apMaTypa W NPOKaT M3 CTaIn MapOoK:

30XM, 12X13, 20X13, 500 700

20X23H18 550 1000

12XI8HIT, 45X14H14, B2M, 08X17T 600 800
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Hopmamuenvie u pacuemnvle Xxapakxmepucmuku apmamypbl

5.25 OCHOBHOWM NPOYHOCTHOM XapaKTEePUCTUKOM apMaTypbl BASETCA HOPMATMBHOE CONPOTUBEHUE
HanpAXKeHuto Rsy, NPUHMMAEMOE PaBHbIM rapaHTUMPOBAHHOMY 3HAYEHUIO Npeaesa TEKYHeCTH ¢
obecneyeHHocTbio He meHee 0,95 (Tabanua 5.11). HopmaTuBHble 3HAYEHWUA CONPOTUBAEHUS CHATUIO Rscn
NPUHUMAIOT PaBHbIM HOPMATUBHbIM 3HAYUEHUAM COMPOTUB/IEHMA PACTAMNKEHUIO, HO He BoJiee 3HaYeHU,
OTBeYaloWmX npeaenbHbiM gepopmaumam cxkaToro 6eToHa, OKPYKaIOLLEro CXKaTyro apmaTypy.
HopmaTtumBHble CONPOTMBIEHUA NPOKATa U3 CTaan mapoK BCT-3 npuHumatot no CI 16.13330.

5.26 PacyeTHble 3HaYeHMs CONPOTUB/EHUA apmaTypbl Rs onpeaensatoT no ¢opmyne

Ys (5.19)

KoadduumeHT HafeKHOCTU Vs MO apmaType ANA nNpeaenbHbiX COCTOAHWI NepBOoi rpynnbl MPUHUMAIOT

paBHbIM:
vs = 1,1 - gna apmatypbl Knaccos A240, A300, A400, A500;
vs = 1,15 - gna apmatypol Knaccos A600, A80O0;
vs = 1,2 - ana apmartypbl Knaccos A1000, B500, B,1200 - B,1500, K1400, K1500;
Vs = 1,3 - ona apmatypbl mapok 30XM, 12X13, 20X13, 12X18H9T, 20X23H18, 45X14H14B2M, 08X17T.

PacueTHble cONPOTMBIEHUA NPOAObHON apMaTYpPbl PACTAKEHUIO Rs U CXKATUIO Res ANA NpeaenbHbIX
COCTOSIHMIA NepBOW rpynnbl NpuBeaeHbl B Tabanue 5.12, Ana npeaenbHbIX COCTOAHUI BTOPOM rpynnbl
npuseaeHsl B Tabanye 5.11 (c oKpyrneHnem sHauyeHum).

PacyeTHble 3HaYeHNA CONPOTMUBIEHNA NONEePEeYHON apmaTypbl (XOMYTOB M OTOTHYTbIX CTEPXKHEN) Roy
CHMKAIOT MO CPABHEHUIO C Rs NyTeM YMHOKeHUA Ha KoadduLmMeHT ycnosua paboTbl ysi = 0,8, HO
npuHMMaloT He 6onee 300 MMMa.

5.27 Bananune TemnepaTypbl Ha USMEHEHME HOPMATUBHBIX M PACUYETHBIX CONPOTUBNEHNIN apMaTypbl
YUYUTBIBAIOT YMHOXKEHMEM NPOYHOCTHbIX XapaKTEPUCTUK apMaTypbl NPU PACTAKEHUN U CHATUM Ha
KoaddpuumeHT ycnosus paboTbl apmaTtypsbl ys: onpeaenaembiii no tabamue 5.13.

Tabnunuya 5.11

HomMWHanbHbIN HopmaTuBHble 3HAUYEHWA CONPOTUBNEHUA PACTANKEHUIO Rsn U
Apmartypa, Knacc u MapKa AnameTp apmatypbl, pacyeTHble 3HaYEeHWNA COMPOTUB/IEHUNA PACTAXKEHWNIO AR
MM npeaenbHbIX COCTOAHWI BTOPOW rpynmbl Rsser, MMa (H/mm?)
A240 6-40 240
A300 6-40 300
A400 6-40 400
A500 10-40 500
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ApmaTypa, Knacc n mapka

HomunHanbHbIN
OMaMeTp apmaTypbl,

HopmaTtueHble 3HaUYeHWA CONPOTUB/IEHNA PACTANKEHUIO Rsn U
pacyeTHble 3HaYEHUA COMPOTUBAEHUA PACTAXKEHUIO ANA

MM npeaenbHbIX COCTOAHWUI BTOPOW rpynnbl Rsser, MMa (H/mm?2)
A600 10-40 600
A800 10-32 800
A1000 10-32 1000
B500 3-12 500
Bp,1200 8 1200
Bp1300 7 1300
Bp1400 4,5,6 1400
B,1500 3 1500
K1400 (K-7) 15 1400
K1500 (K-7) 6,9, 12 1500
K1500 (K-19) 14 1500
30XM - 590
12X13 - 410
20X13 - 440
20X23H18, 12X18H9T, 08X17T - 195
45X14H14B2M - 315
PacuyeTHble cONpPOTMBAEHUA NPOAO/IbHOW apMaTypbl
Rst = RsVst; Rsct = RscVst. (5.20)
PacuyeTHble cONPOTUBAEHMA NOMNEPEYHOM apMaTypbl:
Rswt = RswVst. (5.21)

3HauyeHus KoadpdMuMeHTOB ycaoBua paboTbl apmaTypsbl Vst NPUHUMALOT no Tabanue 5.13 B 3aBUCMMOCTH:

OT TemMnepaTypbl B LLEHTPE TAKECTU PaCTAHYTON apmaTypbl Npu pacyeTe no popmynam (5.17, 7.5, 7.7,
7.8,7.10,7.11,7.13,7.14,7.24,7.26,7.28, 7.43, 8.48);

cxKaTtol apmartypbl - no dopmynam (5.17, 7.6 - 7.10,7.12 - 7.14, 7.23, 7.25, 7.27, 7.28);

MaKCMManbHoOW ts nonepeyHom - no dopmynam (7.33, 7.57);

KOCBEHHOW apmaTypsbl - no popmyne (7.50);
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B 30HEe aHKepoBKMU - no popmynam (9.1, 9.4).

Tabnuuya 5.12

PacyeTHble CONPOTMBAEHNA apMaTYpbl 414 Npefe/ibHbIX COCTOAHUM nepsoit rpynnbl, MIMa
(H/mm?)
ApmaTypa, Knacc u
pacTaXkeHuo
MapkKa
" " cXKaTuio Rsc
. nonepeyvyHoM (XOMyTOB M OTOFHYTbIX CTEPXKHEN),
npoAoNbHOM, Rs
Rsw

A240 215 170 215

A300 270 215 270

A400 355 285 355
A500 435 300 (400) 435
A600 510 300 (360) 450
A800 680 300 (400) 500
A1000 815 300 (400) 500
B500 415 300 (360) 400
Bp1200 1000 300 (400) 500
Bp1300 1070 300 (400) 500
Bp,1400 1170 300 (400) 500
Bp1500 1250 300 (400) 500
K1400 (K-7) 1170 - (400) 500
K1500 (K-7) 1250 - (400) 500
K1500 (K-19) 1250 - (400) 500
30XM 450 - (400) 500

12X13 325 260 325

30X13 345 275 345

20X23H18, 150 120 150

12X18H9T, 08X17T
45X14H14B2M 245 195 245

MpumeyaHue - 3HaueHUA Rsc B CKOBKaxX MCMO/Ib3YIOT TO/IbKO MPU pacyeTe Ha KPaTKOBPeMeHHOe Bo3aeincTemne
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PacyeTHble cONpoTMBAEHUA apMaTypbl 4NA NPeaeNbHbIX COCTOAHUI nepBo rpynnbl, MIMa

(H/mm?)
ApmaTypa, Knacc u
pacTaxeHuto
MapKa
" " CXKaTuio Rsc
. nonepeyHol (XOMyTOB 1 OTOFHYTbIX CTEPIKHEN),
NpoAoNbHOM, Rs
Rsw

yCUAniA.

Tabnunua 5.13

Bua 1 Knacc apmatypbl,

KoaddurumeHTbl ycnosuin paboTbl apmaTtypbl Vst,

JIMHEHOro TeMNepaTypHOro paclMpPeHns apmaTypbl Ost

n Bst Npu TemnepaTtype ee Harpesa, °C

MapKu }apoctonkol |KoadduumeHTt| Pacuet Ha Harpes
apmaTypbl ¥ NpoKaTa 0.
200 | 300 | 400 | 450 | 500 | 550 | 600
100
A240, BCT3kn2, KpaTKoBpeMeHHbI 1,00 {09509 085|0,75]10,60 (0,45 | 0,30
BCt3I'nc5, BCt3cn5,
BCT3nc6 OnunTenbHbIn 1,00 {0,85]|0,65] 0,35 | 0,15 - - -
KpaTKoBpeMeHHbIi 1,00 1090 10,85|0,60|045]0,25| 0,12 | 0,05
B500 Yst
OnunTenbHbIN 1,00 10,800,601 0,30 ]0,10 - - -
Bp1200 - Bp1500, KpaTKoBpeMeHHbI 1,00 10,850,701 0,50]0,35|0,25| 0,15 | 0,10
K1400, K1500 OnunTenbHbIN 1,00 | 0,7510,55| 0,25 | 0,05 - - -
A240, B500, B,1200 +
Bp1500, BCt3cn2, KpaTKoBpeMeHHbI u
Olst . 11,5 (12,5 13,0 13,5 13,6 |113,7 | 13,8 | 13,9
BCt3I'nc5, BCT3nc5, ANNTEeNbHbIN
BCT13nc6, K1400, K1500
KpaTKoBpeMeHHbIi 1,00 | 1,00]09|085]0,75|0,60| 0,40 | 0,30
A300, A400, A500
OnunTenbHbIn 1,00 10,900,751 0,40 | 0,20 - - -
Yst
KpaTKoBpeMeHHbI 1,00 10,850,751 0,65]0,55]0,45| 0,30 | 0,20
A600, A800, A1000
OnunTenbHbIn 1,00 (0,80 | 0,65] 0,30 | 0,10 - - -
A300, A400, A500, KpaTKoBpeMeHHbI U
Olst . 12,0 (13,0 113,5|14,0| 14,2 |14,4| 14,6 | 14,8
A600, A800, A1000 L/WTENbHbIN
KpaTKoBpeMeHHbI 1,00 |0901]085|0,7810,76 10,74 10,72 | 0,70
Yst
OnunTenbHbIn 1,00 1 0,85]0,801( 0,25 ] 0,15 | 0,08 - -
30XM
KpaTKoBpeMeHHbI u
Olst . 9,5 10,2 (10,7 11,2 ({115 11,8 12,1 | 12,4
O/MTENbHbIN
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KoadpurumeHTbl ycnosuin paboTbl apmaTtypbl Vst,
JIMHEMHOrO TEMMNEPATYPHOro pacMpeHns apmMaTypbl Ost
Bug, v knacc apmaTypbl, patyp P P PMATypbl A

. n Bst Npu TemnepaTtype ee Harpesa, °C
MapKW KapocToikol [KoadouumeHt| PacueT Ha Harpes Bst 1P patyp pesa,

apmaTypbl M NpoKaTa 0.

100

200 | 300 | 400 | 450 | 500 | 550 | 600

KpaTKoBpeMeHHbI 1,00 10,95]0,861(0,801]0,7310,65| 0,53 0,40

Yst

OnunTenbHbIN 1,00 10931083|0,700,45] 0,13 - -
12X13, 20X13

KpaTkoBpeMeHHbI U1
st . 12,0 (12,6 | 13,3 | 14,0 | 14,3 | 14,7 | 15,0 | 15,3
OMTENbHbIN

KpaTKoBpeMeHHbIi 1,00 10971095(0,92]088]085|0,811| 0,75

Vst
OnntenbHbIn 1,00 | 0,97(093]|0,77050(0,30(0,18 | 0,08
20X23H18
KpaTKoBpeMeHHbI U
Olst . 10,3 | 11,3 112,4| 13,6 | 14,1 | 14,7 | 15,2 | 15,7
ONUTENbHbIN
KpaTKoBpeMeHHbI 1,00 10,720,651 0,62]0,58|0,60| 0,57 0,56
Yst
OnunTenbHbIN 1,00 | 0,72 10,65| 0,62 10,58|0,55|0,50 ]| 0,40
12X18H9T, 08X17T
KpaTKoBpeMeHHbI U
Olst . 10,5 | 11,1 (11,41 11,6 | 11,8 12,0 12,2 | 12,4
OMTENbHbIN
KpaTKoBpeMeHHbI 1,00 (0,860,781 0,72 10,68 | 0,64 | 0,60 | 0,56
Vst
OnntenbHbIn 1,00 0,860,781 0,70(0,63]0,55(10,43 | 0,30
45X14H14B2M
KpaTKoBpeMeHHbI U
Olst . 105 (11,1 111,41 11,6 | 11,8 |112,0] 12,2 | 12,4
OUTENIbHbIN
A600, A800, A1000,

Bp1200 - Bp1500,
K1400, K1500,
BCt3kn2, BCT3Inc5, KpaTKoBpeMeHHbI u
Bs . 1,00 |09010,88(0,83]|080]0,78| 0,75 0,73
BCt3cn5, BCT3nc6, ANNTEeNbHbIN
30XM, 12X13, 20X13,
20X23H18, 12X18H9T,

08X17T, 45X14H14B2M

Heghopmayuonnvie xapaxmepucmuxu apmamypol

5.28 Npwu BO34ENCTBUM TeMNepaTypbl OCHOBHbIMM 4,edOPMALMOHHbIMU XapaKTEPUCTUKAMM apMaTypbl
ABNAOTCA 3HAYEHNA OTHOCUTENbHbIX AedopMaLmii yAJAUHEHNA apMaTYPbl Eso MPU AOCTUKEHUM
HanNpPsAXXeHUAMM PAacYETHOTO CONPOTUBAEHMUA Rst U MOAYAA YIIPYTrocTh apMatypsbl Es: M KoadduLmeHTa
JIMHEWHOro TeMNepaTypPHOro paclMpeHns apMaTypbl Ose. 3HAYEHUS OTHOCUTEbHBIX gedopmaunii
apMaTypbl Eso ONPEAENAtT Kak ynpyrne npy 3Ha4YeHnn ConpoTUBAEHUA apMaTypbl Rst.

www.pkb-titan.ru w TATAH




[}
Il
l"‘l |!:k’

(5.22)
3HauyeHMA moaynA ynpyroctn apmatypbl Es TIPUHMMAIOT OAMHAKOBbIMU MPU PACTAXKEHUN U CHATUMU
(tabnuua 5.14).
Tabnuuya 5.14
Knacc u mapka apmatypbl Moaynb ynpyroctvt apmatypsl Es - 10°, MMMa (H/mm?)
12X13, 20X13 2,2
A240, A300, 30XM 2,1
A400, A500, B,1200 - B,1500, 20X23H18, 08X17T, 20
12X18H9T, 45X14H14B2M
A600, A800, A1000, 1,9
B500, K1400, K1500 1,8

5.29 BanaHune TemnepaTypbl Ha U3SMEHEHMA MOAYNA YNPYTroCcTU apMaTypbl YUUTLIBAIOT YMHOKEHUEM
MOAYNA YyNPYroctu apmaTtypbl Es Ha KOahPUUMEHT Bs

E5t= EsBs. (5.23)

3HayeHus KoadoduumeHTa Bs TPUHUMALIOT No Tabaumue 5.13 B 3aBUCMMOCTH OT TEMMNEPATYPbI B LLEHTpe
TAXKECTU:

pacTsaHyTOM apmaTypbl - Npu pacyeTe no ¢opmynam (5.18, 6.20, 7.5, 7.19, 8.10, 8.13, 8.15, 8.37, 8.47);

cxKaTtol apmartypbl - no ¢opmynam (5.18, 6.21, 8.14, 8.38).

5.30 B KauyecTBe pacyeTHOM Anarpammbl COCTOAHMA (aedopMMpPoBaHMA) apMaTypbl, yCTaHaBAMBalOLLEN
CBA3b MEKAY HanpPAKEeHUAMM Ost U OTHOCUTENIbHBIMM AePOPMaLUAMM € aPMaTYpPbl, MPUHUMAIOT
ABYX/IMHENHY0 guarpammy (PUCYHOK 5.2), KOTOPYIO MCMONb3YIOT NPU pacyeTe Kene30b6eToHHbIX
371eMeHTOoB no gedopMauUMOHHON Moaenn. JuarpaMmmbl COCTOAHMA apMaTypbl NPU PACTAXKEHUM U CHKATUK
NPUHMMAIOT OANHAKOBbLIMMU.

20-300°C

I
=>300-800°C |

PucyHoK 5.2 - iByxnuHeiiHaa guarpamma pacTAHYTO apmaTypbl
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Hanpsa»KeHua B apmaType Os OnpeaenatoT B 3aBUCMMOCTM OT OTHOCUTENbHbIX AedopmaLmit €s COrnacHo
Anarpamme COCTOAHUA apmaTypbl No Gopmynam:

npn0<es<e&ypo Os= &L (5.24)
npu esp< es<es; Os = Rt (5.25)

3HayeHWe oTHocUTeNbHOM gedopmaunu € = 0,025.
3HaueHun Es: npuHumatoT no popmyne (5.23) u Rs: - no popmyne (5.20).

5.31 C noBblweHnem TemnepaTtypbl KO3GOULUMEHT TemnepaTypHOro pacliMpeHns apmaTypbl Ost
YBEANUYMBAETCA M 3HAYEHMA ero NPUHMMAaLOT no Tabaunue 5.13 B 3aBUCMMOCTM OT K/acca M MapKu apmatypbl
W TemnepaTypbl ee Harpesa.

6 Pacuer 3/71eMeHTOB OETOHHBIX H 3KeJe300€eTOHHBbIX KOHCTPYKIUIi Ha BO3JelcTBUHE
TeMIepaTyphbl

Pacuer TeMnepaTypsbl B 0eTOHE #KeJ1e300eTOHHBIX KOHCTPYKIIH

6.1 PacueT pacnpeaeneHuns TemnepaTtypbl B *Kene306eTOHHbIX KOHCTPYKLMAX NPOM3BOAAT ANA
YCTaHOBMBLUETOCA TEMN/I0BOro NOTOKA METOA0M PACcyeTa TEMMNEPATYPbl OTPANKAAOLMX KOHCTPYKLUMNA.
TemnepaTypy apmMaTypbl B CEYEHUAX Kene306eTOHHbIX KOHCTPYKLMIA MPUHUMAIOT PaBHOM TemnepaTtype
6eToHa B MecTe ee PacrnooXKeHus.

6.2 [1NA KOHCTPYKUMIA, HAXOAALLMXCA HA OTKPLITOM BO34yXe, KO3GOULMEHT TENNOOTAAUM HAPYHKHOM
NOBEPXHOCTM 0O, BT/(Mm? - °C), B 3aBMCMMOCTM OT NpeobaaaatoLeli CKOpoCTU BeTpa 3MMOM 1 1IeTOM
onpeaensertca no popmyne

o, =5.8+11,64v, (6.1)

rae u - CKopocTb BeTpa, M/c.

Mpu onpeaeneHmn HanbonbLNX YCUANIN B KOHCTPYKLMM OT BO3AENCTBUA TEMMNEPATYPbI, @ TaKKe npu
onpeaeneHMn MakCMManbHOM TemnepaTypbl HarpeBa 6€ToHa M apMaTypbl UCXOASAT U3 MaKCUMa/ibHOM
cpenHux ckopocTel BeTpa (pymbbl) 3a M0b K AHBAPb, MOBTOPAEMOCTb KOTOPbIX cocTaBaseT 16 % u
6onee, cornacHo CHulM 23-01, Ho He meHee 1 m/c.

6.3 TemnepaTypy 6€TOHA B CEUEHUAX KOHCTPYKLMIA NPU €ro Harpese B NpoLecce sKcnayaTauum
onpeaensaoT TENN0TEXHUYECKMM PacieTOM YCTAHOBUBLLIErocA NOTOKa Tenia Npu 3a4aHHOM No NPOEKTy
pacyeTHOM TemnepaTtype paboyero NPOCTPaHCTBA UAM BO34YyXa NPOU3BOACTBEHHOIO NOMeLLeHMA. Ans
KOHCTPYKLMIA, HAXOAALLMXCA Ha OTKPLITOM BO34YyXE, HAUMEHbLUNE U Haubonblume TemnepaTypbl 6eToHa U
apMaTypbl onpeaenatoT COOTBETCTBEHHO NPU MUHMMANbHOM 3UMHEN U MAaKCMMaibHOM NeTHeN
TemnepaTypax Hapy*KHOro Bo3Ayxa paloHa CTPOUTENbCTBA.

6.4 TennoTeXHNYECKUI pacyeT CTaTUYECKMN HeonpeaeMMbIX KOHCTPYKUMIM, paboTatoLwmx B YCI0BUAX
TemnepaTypHbIX BO34eNCTBUI, NPOM3BOAAT HA PacyeTHYO TeMMNepaTypy, Bbi3biBatoLLyto Hanbobwne
ycunma (e 4.12). Mpu pacyete HaMbONbLWINX YCUANIA OT TEMNEPATYPHbIX BO3AENCTBUIA B KOHCTPYKLMAX,
HaXo4ALLMXCA HA OTKPLITOM BO34yXe, TeMnepaTypy 6eToHa BbIUMCAAIOT COOTBETCTBEHHO MO PACYETHOM
NeTHel UK 3UMHel TemnepaType Hapy»KHOro Bo3ayxa.
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6.5 KoadoduumeHT TennonposoaHoctm 6etoHa A, BT/(m - °C), B CyXOM COCTOAHUMU MPUHUMAIOT B
3aBMCMMOCTM OT cpegHen TemnepaTypbl 6eToHa B ce4eHUn anemeHTa (Tabaunua 5.9).

[NA KOHCTPYKUMIA, HaXOAAWMXCA B MOMELLEHUM UK HA BO3AYXE, HO 3aLLMLLEHHbIX OT BO34ENCTBUA
BETPa, KO3OPULMEHT TENN0O0TAAYM HAPYKHON NOBEPXHOCTU O NPUHMMALOT B 3aBUCUMOCTH OT
TemnepaTypbl HApPY»KHOM NOBEPXHOCTU U BO3AyXa no Tabauue 6.1.

Tabnnuya 6.1
3HayeHMA KO3PPULMEHTOB TEMTOOTAAUN HAPYKHOMN Qe M BHYTPEHHEN Oi NOBEPXHOCTEN
KosduLmeHTI KOHCTPYKUuK BT/(m - °C) npn TemnepaType NOBEPXHOCTU U Bo3ayXxa, °C
-50 0 50 100 200 300 400 500 700 900 | 1100 | 1200
Ole 6 8 10 12 17 22 -- - - - - -
(0¥, - - 10 10 10 12 15 20 40 70 120 150

6.6 KoadpduumeHT Tennootagaum BHyTpeHHeN NOBEPXHOCTU KOHCTPYKUMM O HAXO4AT METOAOM pacyeTa
Tenaonepeaayn Kak Ana cayyas CNoXKHOro TensnoobmeHa, M Npu onpeaeneHnn pacnpegeneHus
TemnepaTypbl 6ETOHA MO CEYEHUIO 31IEMEHTA AOMYCKAOT ero MPMHMMaTb B 3aBUCMMOCTM OT TeMNepaTypbl
BO34yXa NPON3BOACTBEHHOrO NMOMELLLEHNA AN paboyero NPOCTPaHCTBA TEMAOBOrO arperaTa, Kak Ans de.

6.7 Tepmuueckoe conpoTmsaeHme Ry (M2 - °C/BT) HEBEHTUAMPYEMOW BO3AYLLIHOM NPOCNOMKM
NPUHUMAIOT HE3AaBUCUMO OT ee TO/ILMHbI U HanpasaeHua pasHbim 0,140 npu 50 °C; 0,095 - npm 100 °C;
0,035 - npn 300 °C 1 0,013 - npum 500 °C.

6.8 Mpu cCTauMOHAPHOM HarpeBe KOHCTPYKLMK, COCTOSALLEN U3 N-CNIOEB, CO CTOPOHbLI 6onee HarpeTow
NoBEPXHOCTM TemMepaTypy matepuana t, mexay cnoamu n - 1 u n onpeaenatot no ¢opmyne

' oa )
ty=t,—Q0l —+> R, |
o, '
b (6.2)
TemnepaTypy matepuana 6osee HarpeToi NoBepXHOCTH t, - No Gopmyne
1
t,=t;—Q—:
% (6.3)
a TemnepaTypy matepuana meHee HarpeToin NoBepPXHOCTU tes - No dopmyne
f |
t.=t—Ql—+> R, |
a' |
Sk (6.4)

B TpexcnoMHoM KOHCTPYKUMM TEMMNEPATYPY MaTepurana Mexay NepsbiM U BTOPbIM CI0AMMU, CHMTAA CIOU
oT 6onee HarpeTo NOBEPXHOCTM, BbIYUCAALOT NO popmyie

i +R, .
S T (6.5)
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a MexXay BTOPbIM U TPETbUM CN0AMM - Mo Gopmyne

ty=t;—Q i+R1+R: i

5 (6.6)
TemnepaTypa MeHee HarpeTol NoBepxHOCTU TPETbero C10A paBHa
i . )
t,=t;—Q| —+R +R,+R; |
% ‘ (6.7)
Tennosoi noTok Q (BT/M?) onpeaenatoT n3 BbipaxeHus
1 .
Q = R_ l“: - [e‘ )
: (6.8)

roe t - TemnepaTtypa Bo3ayxa Npon3BoACTBEHHOIO NoOMeLeHUsa unm paﬁoqero NPOCTPaHCTBA TEN/1I0BOIro
arperarta,

te - TEMNEpaTypa Hapy*KHOTo BO3AyXa.

ConpoTusieHne Tennonepeaaye Ro (M? - °C/BT) MHOrOCNOMHOMN KOHCTPYKLMM PABHO

R, =i+R;+R:+...+R,:_1+R’:+L:
“ % (6.9)
R.=i R::C?:; R_.:L R::=i:
% /4 Ay /_7:

roe . = =

R1, Ra, ..., Rn-1, Rn - TEPMMYECKOE CONPOTUBAEHNE MATEPUANA B OTAE/bHbIX C/I0AX KOHCTPYKLLMM,
NPOHYMepPOBaHHbIX CO CTOPOHbI HarpesaemMoi NoBepxHocTu, m? - °C/BT;

61, 62, ..., &n.1, O - TONWMHA OTAENBHbIX C/IOEB, M;

A1, Ay, ..., Anog, A - KO3 OMUMEHTBI TENIONPOBOAHOCTM MATEPMA/IOB B CI0AX KOHCTPYKLNM,
NpUHUMaemble B 3aBMCMMOCTU OT cpeaHel TemnepaTtypbl cnos, Bt/(m - °C).

6.9 MNpwu pacyeTe pacnpeseneHua TemnepaTypbl No TONLUMHE KOHCTPYKLMU HEODXOAMMO YUMTbIBATD
pasanyme naowaaen TenN00TAA0LEN BHYTPEHHEN N HAPYXKHOW NOBEPXHOCTEN:

Npv KPYroBom oyepTaHUK, eCAuU TONLWMHA cTeHKM 6onee 0,1 Hapy»KHOro AMameTpa;

npu KBa4paTtHOM UIN NPAMOYTOJ/IbHOM O4YePTaHUN, eCQIN TOJNILLNHA CTEHKHU 6onee 0,1 anvHbI 6onblen
CTOPOHDI,

Npv NPOM3BOIbHOM OYePTaHNK, eCAN Pa3HMLLA B NIOLLAAAX TENJI0OTAAIOWMNX BHYTPEHHEN U HAPYKHOM
nosepxHocTei 6onee 10 %.

[na TPEXCNOMHOM KOHCTPYKLMKN OFParKAEHUA C YYETOM PasivumA B NNOLLALAX TENOOTAAOLNX
BHYTPEeHHel Ajs U Hapy*KHOMN A.s NOBEPXHOCTEN:
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TemnepaTypa matepuana 6onee HarpeToi NOBEPXHOCTH

Qo
1, =1~ R
i (6.10)
TemnepaTtypa maTepuana Mexay nepsbiM U BTOPbIM C/IOAMM
(1 2R,
=t ot A |
Ot BT (6.11)
TemnepaTtypa maTepuana Mmexay BTOPbIM U TPETbUM C0AMMU
1 2R, 2R, )
t':=[.'—~ _! _‘L '.1—_1 ..'1 |:
CZ._._. i ¥ 4N L N B (6.12)
OnevartKa.
TemnepaTtypa MeHee HarpeToi MoBepPXHOCTM TPETLEro C/10A
"1 2R, 2R, 2R. )
e o At AR &Ed ]
~,a:‘:: sijg taly SN L3 LMV Ales S (6.13)
ConpoTtusnieHune Tensonepeaadm KOHCTPYKLIMM paccynTbiBaloT no dpopmyne
Rl‘lRl‘ZR:,ZR_:‘l
U....:L__. ‘."7: T ‘i'. ‘i. ED "12 ‘il £ "Ie: ae"ie'.' (6.14)

rae Ais U Aes - pacyeTHble NoLagy TeNA00TAAIOWMX BHYTPEHHEN U Hapy»KHOM NOBEPXHOCTEMN;

A1 1 A; - pacyeTHble NA0LWAAM KOHCTPYKLMM Ha FpaHuLEe MeXAy NepBbiM M BTOPbIM M MeXK 4y BTOPbIM U
TPeTbMM CAOAMM.

6.10 BbluncneHHble TemnepaTypbl HE A0MXHbI NPEBbIWATL NpeaesibHO A0MYCTUMbIE TeEMNepaTypbl
npumeHeHns 6etoHa no FOCT 20910 v apmaTypbl no Tabaumue 5.10.

6.11 B pebpuCTbIX KOHCTPYKUMAX, KOrAa HapyXKHble NOBEPXHOCTU BETOHHbIX pebep 1 Tennosoi
M30NALMM COBNAAAIOT, pacyeT TemnepaTtypbl B 6eToHe NPon3BoAAT No cedeHuto pebpa. Ecam 6eToHHbIe
pebpa BbICTYNAlOT 3@ HAPY!KHYIO NOBEPXHOCTb TEMOBOM M30/1ALLMM, PacyeT TemnepaTypbl B 6eToHe pebpa
BbIMO/IHAIOT MO METOAaM pacyeTa TeMnepaTypHbIX Nofei AN NO COOTBETCTBYHOLLMM HOPMATUBHbIM
AOKYMEHTaM.

6.12 PacueT pacnpegeneHua TemnepaTyp B cTeHKax 60poBOB 1 KaHaN0B, Pacno/IOXKeHHbIX N0 3eMNe,
[AOMyCKaeTca NponsBoanTh:

A7 KPaTKOBPEMEHHOro HarpeBsa - MPMHUMas ceYeHue No BbICOTe CTEH HEPABHOMEPHO HArpeTbIM C
NPAMOAMHENHbIM pacnpegeneHmem Temnepatyp 6eToHa n KoadpduLMeHTa TeENN00TAAUM HAPYKHOM
NOBEPXHOCTU CTEHKM O - MO Tabsnue 6.1;

AnAa ANNTENbHOIO Harpesa - NPUHUMAOT Ce4eHne No BbliCOTE CTEH PABHOMEPHO HArpeTbiM.
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6.13 KoadppmuMeHT Ten1onpoBoAHOCTU A OFHEYMNOPHBIX M TEMI0U30NALMOHHBIX MaTePMaANoB

NPUHUMAIOT No Tabaunue 6.2.

Tabnuua 6.2
Koadduument TennonposogHoctu A, Bt/(m
CpepHns MpeaenbHo | . °C), orHeynopHbIX U TENIOU30NALMOHHbIX
NAOTHOCTb B | AonyCTUmasa MaTepmnanos B CYXOM COCTOAHUMU NpU
Ne n.n. Matepuan cyxom Temneparypa cpefHen TemnepaType maTepuanos B
COCTOAHUM, | NPUMEHEHNSA, ceyeHun anemeHTa, °C
Kr/m3 °C
50 100 | 300 | 500 | 700 | 900
1 M3penna orHeynopHble 1900 - 0,73 10,77 1088 | 1,01 | 1,14 | 1,27
LIAMOTHble
2 N3penva wamoTHble 400 1150 0,13 (0,24 | 0,17 | 0,20 | 0,23 | 0,27
JIerkoBecHble
3 To xe 800 1270 0,23 (0,24 ]10,29 0,34 10,38| 0,43
4 » 1000 1300 0,34 (035]042 1049|056 | 0,63
5 » 1300 1400 0,49 (0,56 | 058065073 | 0,81
6 M3penna orHeynopHble 1900 - 1,60 1 1,62 | 1,70 | 1,78 | 1,85 | 1,93
AMHacoBble
7 M3penna anHacosble 1200 - 1400 1550 0,57 1058 064]070] 075 | 0,81
NerkoBecHble
8 N3penma KaoNMHOBbIE 2000 - 1,79 | 1,80 | 1,86 | 1,90 | 1,95 | 2,01
9 N3penua 2600 - 1,76 | 1,74 | 1,68 | 1,65 | 1,60 | 1,55
BbICOKOT/IMHO3€MUCTbIe
10 N3penuna orHeynopHole 2700 - 6,00 | 590 | 5,36 | 4,82 | 4,30 | 3,75
MarHesnToBble
11 N3penma BbICOKOOrHeynopHole 2800 - 4,02 1 3,94 | 3,60 | 3,28 | 2,94 | 2,60
NepuKIA30XPOMUTOBbIE
12 M3penna BbICOKOOTHeynopHble 2950 - 2,74 | 2,71 | 2,54 | 2,36 | 2,18 | 2,01
XPOMOMarHe3mToBble
13 Kupnuy ranHAHbIN 1700 - 0,56 1 0,59 | 0,70 | 0,81 - -
06ObIKHOBEHHbIN
14 M3penna neHogMaToMUTOBbIE 350 900 0,090,120 { 0,13 | 0,15 | 0,18 -
TEeNnA0U301ALMOHHbIE
15 To xe 400 900 0,10 { 0,11 | 0,24 | 0,16 | 0,19
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KoadduumenT tennonposogHoctu A, Bt/(m

CpegHnn MpeaenbHo |- °C), orHeynopHbIX 1 TENNOU30NALMOHHbBIX
NNOTHOCTb B | AONYCTMMAA MaTepmnanos B CYXOM COCTOAHUN Npw
Ne n.n. Martepuan cyxom Temnepatypa cpeaHen TemnepaType maTepuanos B
COCTOAHUN, [ NPUMEHEHNA, ceyeHmn anemeHTa, °C
Kr/m3 °C
50 100 | 300 | 500 | 700 | 900
16 M3penna agnatommnToBble 500 900 0,12 10,13 | 0,19 | 0,23 | 0,28 -
TEeNA0U30NAUMOHHbIE
17 To xe 600 900 0,14 | 0,15 | 0,21 | 0,25 | 0,30 -
18 MaTbl MUHepanoBaTHble 75 -100 600 0,051 0,06 | 0,11 | 0,15 - -
NPOLMBHbIE HA MeTa/lJINYEeCKOM
ceTke
19 MaTbl MMHepanoBaTHble 125 600 0,051 0,06 | 0,11 | 0,16 - -
NPOLNBHbIE
20 To xe 150 600 0,05 | 0,06 | 0,11 | 0,16 - -
21 MAnTbl N maTbl 50-75 400 0,051 0,07 | 0,13 - - -
TEeNA0M30NAUMOHHbIE U3
MMWHEpanbHOM BaTbl Ha
CUHTETUYECKOM CBA3YHOLEM
22 To xe 125 400 0,05 | 0,07 | 0,11 - - -
23 » 175 400 0,05 0,07 | 0,11 - - -
24 MaTbl TENN0M30NALUMOHHbBIE U3 150 1100 0,051 0,06 | 0,12 1 0,18 | 0,24 | 0,31
BaTbl KAOJIMHOBOTO COCTABA
25 To xe 300 1100 0,06 | 0,07 | 0,13 | 0,19 | 0,25 | 0,35
26 M3paenna us cTeKNAHHOro 170 450 0,06 | 0,07 | 0,14 - - -
LWTanenbHOro BOIOKHA
27 MNepnutodocdorenesblie 200 600 0,07 | 0,08 | 0,10 | 0,12 - -
nsgenua 6es
r’MAPOUN30NALNOHHO-
YNPOYHSAIOLLErO NOKPbLITUA
28 To xe 250 600 0,08 | 0,09 | 0,11 | 0,14 - -
29 » 300 600 0,08 10,090,144 | 0,16 - -
30 MNepantouemeHTHble U3genua 250 600 0,07 10,09 | 0,13 | 0,16 -
31 To xe 300 600 0,08 | 0,10 | 0,14 | 0,17 - -
32 » 350 600 00910111 0,15 | 0,18 - -
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KoadduumenT tennonposogHoctu A, Bt/(m

CpegHnn MpeaenbHo |- °C), orHeynopHbIX 1 TENNOU30NALMOHHbBIX
NNOTHOCTb B | AONYCTMMAA MaTepmnanos B CYXOM COCTOAHUN Npw
Ne n.n. Marepuan cyxom Temneparypa cpeaHen TemnepaType maTepuanos B
COCTOAHMMN, npumeHeHusa, ceyeHun anemeHTa, °C
Kr/m3 °C

50 100 | 300 | 500 | 700 | 900

33 MNepnutokepammyeckune 250 875 0,08 1009 | 0,12 | 0,26 | 0,19 -
nsgenua

34 To xe 300 875 0,09 (| 0,10 | 0,13 | 0,17 | 0,20 -

35 » 350 875 0,100,111 0,24 | 0,18 | 0,21 -

36 » 400 875 0,11 10,22 |1 0,15 | 0,19 | 0,22 -

37 M3BeCTKOBO-KpeEMHe3eMuncTble 200 600 0,07 1 0,08 | 0,10 | 0,12 - -
nsaenua

38 N3penuna Ha ocHoBe 120 1200 0,06 | 0,07 | 0,10 | 0,24 | 0,17 | 0,21

KpemHe3eMHOro BOJI0OKHa

39 CaBenutoBble nsgenms 350 500 0,08 | 0,09 | 0,11 - - -
40 |To ke 400 500 0,09 | 0,10 | 0,12 - - -
41 BynkaHuTOBbIE U3aeNUA 300 600 0,08 1009|011 0,13 - -
42 |To ke 350 600 0,08 | 0,09 | 0,11 | 0,14 - -
43 » 400 600 0,09 | 0,10 | 0,22 | 0,14 - -
44  |NeHocTekno 200 500 0,08 | 0,09 | 0,13 - - -
45 AcbecToBepMUKYINTOBbIE 250 600 0,091011 ] 0,26 | 0,21 - -
NAUTbI
46  |To ke 300 600 0,10 | 0,11 | 0,26 | 0,21 - -
47 » 350 600 0,10 | 0,12 | 0,17 | 0,22 - -
48  |U3penwua 350 1150 0,11 | 0,12 | 0,15 | 0,19 | 0,22 | 0,29

MYNTUTOKpPEMHE3EMUCTbIE
OrHeynopHble BO/IOKHUCTbIE
TENNOUN30NALNOHHbIE MapPKKU

MKPB - 350

49 JnatomnToBadA KpoLlKa 500 900 0,01 1003|006 ]010]| 0213 | 0,17
oboxXKeHasn

50 BepMUKyAUT BCNyYeHHbIN 100 1100 0,07 1 0,09 ]| 0,14 |1 0,20 | 0,26 | 0,31

www.pkb-titan.ru W TWTAH




KoadduumenT tennonposogHoctu A, Bt/(m

CpegHnn MpeaenbHo |- °C), orHeynopHbIX 1 TENNOU30NALMOHHbBIX
NNOTHOCTb B | AONYCTMMAA MaTepmnanos B CYXOM COCTOAHUN Npw
Ne n.n. Martepuan cyxom Temnepatypa cpeaHen TemnepaType maTepuanos B
COCTOAHUN, [ NPUMEHEHNA, ceyeHmn anemeHTa, °C
Kr/m3 °C
50 100 | 300 | 500 | 700 | 900
51 To xe 150 1100 0,08 { 0,09 | 0,15 | 0,21 | 0,27 | 0,32
52 » 200 1100 0,08 { 0,10 | 0,15 | 0,21 | 0,27 | 0,33
53 Acbo3yput 600 900 0,17 | 0,18 | 0,21 | 0,24 - -
54 KapToH acbecTtoBbiit 1000-1300 600 0,16 | 0,18 | 0,20 | 0,22 - -

NpumeyaHue - KoadpdpmumeHT TennonpoBogHOCTN A orHeynopHbIX (Mo3numn 1 - 13) n Tennom3onaumoHHbIX
(nosuummn 14 - 54) maTepranos c eCTECTBEHHOM BAAXKHOCTbIO NPW CpeaHen TemnepaType Harpesa matepuana B

ceyeHun anemeHTa go 100 °C cnegyeT NpMHMMATL MO TabANYHbIM AAHHbIM, C YBE/IMYEHMEM COOTBETCTBEHHO Ha 20 1
10 %.

Pacuer nedopmanmii oT Bo3aeiicTBHSI TeMIIEPATYPbI

6.14 PacueT aedopmalnii, BbI3BaHHbIX HarpeBaHMEM U OXNarKaeHMemM BETOHHbIX 1 ene306eTOHHbIX
31€MEeHTOB, AO/IKEH MPOM3BOAUTLCA B 3aBUCMMOCTU OT HA/IMUMA TPELLMH B pacTAHYTOM 30He 6eToHa U
pacnpegeneHua TemnepaTtypbl 6E€TOHa Mo BbICOTE CEYEHMA 1EeMEHTa.

6.15 Npwu pacyeTe 3/1eMEHTOB, NOABEPTAOLLMXCA HArpeBsy, NOJIOKEHME LLeHTPA TAKECTU BCErO CeYEHUS
6EeTOHa MK ero CKaToM 30Hbl, @ TaKXKe CTaTUYECKUIA MOMEHT M MOMEHT MHEPLMN BCEro ceveHus cneayet
onpeaenaTb, NPUBOAA BCE CEYEHUE K HeHarpeTomy, 6onee npodHomy 6eToHy.

6.16 s anemeHTa, BbINOJHEHHOIO U3 O4HOTO BMAA BeToHa, eciv TemnepaTypa 6eToHa Hambonee
HarpeToli rpaHu He npesbiwaet 400 °C, ceyeHne He Pa3bUBAIOT Ha YacTU U MOMEHT MHepPLUUn
NpuBEeLEHHOro CeYeHUs MPUHUMAETCS PABHbIM

-

Ak
['e':' = h3
12 (6.15)
an KPaTKOBpeEMEHHOM Harpese npmneeaeHHaAa naowaab 6ETOH3
4{E‘.c
S =g
5 (6.16)

rae Ep: - MoayNb yNpyroctTu Harpetoro 6etoHa onpeaenstot no popmyne (5.9).

6.17 Koraa Temnepatypa 6eToHa Hanbonee HarpeTon rpaHu ceyeHus npesbiwaeT 400 °C B
NPAMOYFO/IbHOM CEYEHUM /IEMEHTA, BbINOJHEHHOM U3 OAHOIO BMAA BETOHA, ceyeHue no BbicoTe
pa3bunBaloT Ha ABe YacTu, IMHUA Pasaena A0KHa NPOXoAuTb No 6eToHy, MMmetowemy TemnepaTtypy 400 °C.
B ABYTaBPOBbIX M TAaBPOBbIX CEYEHMAX 3/IEMEHTOB, BbINOJIHEHHbIX U3 OAHOTO BUAa 6eTOHa, IMHUA pas3gena
[ONKHA NPOXOANTb MO rpaHuLe Mexay pebpom u noakoi. B anemeHTe, cevyeHme KOTOPOro No BbicoTe
COCTOUT U3 PasINYHbIX BUAOB BETOHA, IMHMA pa3gena [ONXKHA NPOXOANTb MO rpaHuue 6eToHOoB.
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Mpu KpaTKOBPEMEHHOM Harpese NpuBeaeHHana NAoLWaab Ared, i-1 4acTU CeYEHUA, Ha KoTopoe
pa3buBaloT BCe ceveHne 3/1eMeHTa, onpeaenatoT no popmyne

"L. E;‘:,:

6d i :
E. (6.17)

rae Eptj - MOAYyNb yNnpyroctn 6eToHa i-i Yactu ceyeHmns onpeaenatoT no popmyne (5.9), B KoTopoit

K03 PULMEHT By NPUHMMAIOT B 3aBUCMMOCTM OT COCTaBa M TeMnepaTypbl 6eTOHa B LieHTPe TAXKECTU
naowaam i-i yactn ceyeHusn. KosppuumeHT By LonycKkaeTca onpegensaTb B 3aBUCMMOCTUN OT CpegHel
TemnepaTypbl 6eTOHa /-1 YacTu ceyeHus.

6.18 [1na anemeHTa, ceYeHme KOTOPOro No BbICOTE COCTOUT U3 TPeX BUAOB 6eTOHa UAn ABYTaBPOBOrO
ceyeHus, BbINOJIHEHHOTO U3 0AHOrO BUAA 6eToHa, eciv TemnepaTypa 6eToHa Hanbosiee HAarpeTon rpaHn
npesbiwaeT 400 °C, ceyeHune pa3bmuBaloT Ha TPK YacTu (pUCyHOK 6.1).

6.19 Bo Bcex C/lyyanx pacyeTa apmMaTypy PacCMaTpPMBalOT Kak CaMOCTOATE/IbHYIO YaCTb CeYEeHMA.
Mnowaab HarpeToi PacTaHyToM As U CxKaTol A's apmaTypbl NPUBOAAT K HeHarpeTomy, 601ee NpoYHOMY
6eToHy no popmynam:

Asred = AsQt; (6.18)
A,s,red = A'sa’,' (619)

rae Asred, A's red - COOTBETCTBEHHO NPUBEAEHHAA NIOLWAAb PACTAHYTOM U CXKATOM apmaTypbl.
KoaddunumneHTbl npuBegeHna apmaTypbl K 6onee npoyHoOMy BETOHY:

pacTsHyTOM apmaTypbl:

E,
o= E—'
5 (6.20)
CXKaToM apmaTypbl:
, E.
“TE
5 (6.21)

rae Es, E'st - moaynm ynpyroctu pacTaHyTOM U CKaTol apmaTypbl, KOTopble onpeaensatoTca no popmyne
(5.23).

6.20 MNpurBeaeHHbIN MOMEHT MHEPLIUU i-i YaCTU ceveHun

2 (6.22)

PaccToaHuWe OT LeHTpa TAXKeCTH i-TOM YacTn ceveHun A0 HanmeHee HaFPETOVI rPaHN 31eMeHTa,
OTHOCUTENIbHO KOTOpOVI onpenenarT UeHTP TAXKeECTU ceveHnA

yi= h - Zh,‘ + 0,5h,‘. (623)

PaccToaHue OT LeHTpa TAXKeCTH i-TOM YacTn ceveHmn A0 UueHTpa TAXXeCTU BCero npneeaeHHoOro ce4eHuma
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Yoi = Yi- Ve (6.24)

6.21 TemnepaTypHoe yAJUHEHME LLeHTPa TAXKECTU i-i1 YacTu BeToHHOro ceyeHms (PUCYHOK 6.2)

(6.25)

M ero TemnepaTypHas KpMBM3Ha

(6.26)

roe Obti, Aptis1 - KOIPOUUMEHTBI, NPUHMMaAEMble No Tabanue 5.7 B 3aBUCMMOCTU OT TemnepaTypbl 6eToHa
6on1ee U MeHee HarpeTom rpaHu i-i YacTn ceyeHus.

C y4eToM KarKaol yactn ceyeHns 6eToHa M apMaTypbl ONpeaenatoT Naowaab Arey, CTaTUYECKUIA MOMEHT
Sred U MOMEHT MHEPLNMN Ireg BCETO NPUBEAEHHOTO CEYEHUSA OTHOCUTE/IbHO Er0 LLEeHTPA TAXKECTU:

Ared = 2Ared + A+ A'sl'; (6.27)
Sred = ZAreqyi + Aot + Ala'(h - ); (6.28)
lred = Elred,i + ZAred,y’bi + Is + I's; (6.29)
Oneuatka.
roe
Is = (y: - a)?Asq; (6.30)
I's=(h-ye-a'y’Ala. (6.31)

PaccTosiHMe OT LLeHTpa TAXKeCTU NpUMBeAeHHOTO Kene306eTOHHOro ceveHma 40 HauMeHee HarpeToro
WAn Hanboee pacTAHYTOro BOJIOKHa onpeaenstoT no ¢opmyne

e | (6.32)
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a - Ha 2 4yacTu; 6 - Ha 3 YacTu; 8 - Ha 4 yacTu; L. T. - LEeHTpP TAXKECTM NPUBEAEHHOIO CeYEHUS;
th1, th2, ..., tri - HAMBONbLWAA TemnepaTypa 6eToHa 1-i, 2-I4, ... i-i YacTel ceyeHns

PucyHoK 6.1 - Cxembl pa36uBKM Ha 4ACTM MO BbICOTE NPAMOYrOJIbHOrO,
TaBPOBOroO U ABYTAaBPOBOro CEYEHUIT 3/1eMeHTOB

301920 w00 13w 7 1gc ent Sope
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£
Otsis1 i T

a - Temnepatypbl 6eToHa; 6 - Aedopmaumn yaNIMHEHUA OT HAarpeBa; 8 - HanpAXeHuA B 6eToHe OT Harpesa;
2 - fedopmaumm YKOPOUEHUA OT OCTbIBAHUSA; O - HaNPAXKEHUA B BETOHE OT OCTbIBaHUA NPU HENMHENHOM

M3MEeHEeHUN TemnepaTyp Mo BbicoTe 6ETOHHOTO CeYEHUA 31EMEHTOB;
LL.T. - LeHTp TAXKECTM NPUBELEHHOTO CeYeHus

PucyHok 6.2 - Cxembl pacnpeaeneHua

6.22 1ns y4acTKoB 6ETOHHOrO U }Xene3ob6eToHHOro 3/1IeMeHTa, rAe B PacTAHYTOMN 30He He obpa3sytoTca

TPELLMHbI, HOPMasibHble K MPOA0/IbHOM OCK 3nemMeHTa, gedopmMaunn OT Harpesa PaccumTbIBAOT
cnepyouwmm obpasom:

a) ceyeHne anemeHTa npunBoanTCA K 6onee Nnpo4YHOMY 6ETOHy, YONNHEHWNE E: OCUN S/1IEMEHTA U €ee

o
|

. )

KpUBU3HY L onpegenAaroT no cbopmynaN\:
4 e ,L' a4 4 o
o _ Ly“red. St ‘L red®s T %5 red®s .y
C: = :'::
"‘Le:
1)
rn Bt dygmEayi—| L.,
1 PATLL (- 304 ot - S ¢d i
! I u "y
y | ]’ j I z:

roe K= ‘.l:zed-r:g: + ‘i:.red}.:g:'

(6.33)

(6.34)

B dopmynax 6.16 - 6.34: Ared, Ared,i, Asredy A's,red, Yoir Ysi V'sy Ired, Ired,i NPUHMMALOT NO YKasaHMAMm 6.16 - 6.22.

OneyvartKa.
YonvHeHue € 1 €'s COOTBETCTBEHHO apMaTypbl S U S’ HaxogAat ns dopmyn:

€5 = Olstls;

€'s = aut’s,

(6.35)
(6.36)

r4e s - KoahdUUMEHT, NPUHUMaEMbIN No Tabamue 5.13 B 3aBUCMMOCTU OT TemMNepaTypbl apMaTypbl S 1

S’

Yt - KO3dPUUMEHT HaZEKHOCTM NO TeMMepaType, MPMHMMAEMbI NPU pacyeTe No NpeaesibHbIM
COCTOSAIHMAM: NepBoM rpynnbl - 1,1; BTopon rpynnbl - 1.
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Mpu pacyeTe 6eTOHHOTO ceyeHus B GopmMynax yaJMHeHMe apMaTypbl € U €'s HE YUUTBIBALOT;

6) Npy HepaBHOMEPHOM Harpese HeToHa C NPAMOIMHENHbIM pacnpeaeseHmem TemnepaTypbl No

1&",

-

7Y/,
BbICOTE CEYEHUSA 31eMEHTA (PUCYHOK 6.3, a) yA/IMHEHME OCU 3/IEMEHTA € U €€ KPUBU3HY - ¢ JonycKaeTcs
onpeaenstb No popmynam:

h (6.37)

73 (6.38)

roe ty, tvr - TEMNepaTypa 6eToHa meHee 1 6osiee HarpeTol rpaHn ceyeHus;

Olpt N Olpe1 - KOIDDULMEHTDI, NPUHMMAEMbIE B 3aBUCMMOCTM OT TemnepaTypbl 6eToHa meHee 1 6onee
HarpeToi rpaHu ceyeHuns no Tabavue 5.7;

OneyatKa.

B) NP1 OCTbIBAHNMN HEPABHOMEPHO HArpetoro 6eToHa ¢ I'IpﬂMOJ'IMHEﬁHbIM pacnpeageneHnem
TeEMNEPATYypbl NO BbICOTE CEYEHNA INIEMEHTA OT YCaAKU 6eToHa YKOpPOYEHUNE Es OCU 3/IEMEHTA U ee

1)
r)
KPUBM3HY * 7% - gonyckaetca onpeaenatb no Gopmynam:
o.tlh—y)+o, .,V
€ =—— y — 1.
L (6.39)
] l&bl _ oals — Ol
_r_' h "'

(6.40)

A€ Ocs U Oes1 - KOIGOUUMEHTDI, NPUHMMaemble No Tabauue 5.8 B 3aBUCMMOCTM OT TemnepaTypbl 6eToHa
MeHee 1 6o/iee HarpeTon rpaHn ceyeHus.

OneyvatKa.

6.23 bnarogapa cuenneHuto 6eToHa C apMaTypoit Ha yYacTKax Mmexay TpelmHamn gedopmaumnm
apmaTypbl ymeHbLUuatoTca. TemnepaTtypHble AepopmMmannn apmaTtypbl N0 AJAVHE MeXAy TPewMHamm
HenocToaHHbI. CpeaHee TemnepaTypHoe yaMHEHNe apmaTypbl B 6eTOHe COCTaBuT

€sm = Qstmls. (641)

MPUHAB U3MEHEHUNA TeMNepaTypHbIX AedopmaLmii apmaTypbl B 6ETOHE OT Harpesa Nno TOMY 3Ke 3aKOHY,
YTO M MPU PaCTArMBaOLLEM YCUINW, HAXOANM 3HAYEHUE CpeaHero KoadpPpuuUMeHTa TemnepaTypHOro
pacwmpeHns apmaTypbl B 6eToHe Ana NepBoro Harpesa no popmyne

asm = abt + (ast - abt)l.le. (6.42)
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KoadpdumumneHT, yumtoiBatowmin paboTy pacTAHYTOro 6eToHa mexay TpewmnHamm Ps, ANA NPaKkTUUYECcKmX
pacyeToB AONYCKAOT MPUHMMATb B 3aBUCUMOCTM OT NPOLLEHTA aPMUPOBAHUA NPOAOAbHON PACTAHYTOM
apmaTypbl aeMeHTa Uau onpeaensaTtb No popmyne (8.22):

npuu=03% Ys=0,7;
npuu=05% Ys;=0,8;
npuu=08% Ys=0,9;
npupu=10% Y;=1,0.

OneyvartKa.
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a - 6ETOHHOrO U Xene306eToHHoro 6e3 TpelwmH; 6 - })Kene3obeTOHHOTo C TPEWMHAMK B PAcTSHYTOM 30HE,
PacrnoNoKeHHOM Y MeHee HarpeTon rpaHu; 8 - To e, y bosiee HarpeTo rpaHu; e - *KenesobeToHHOro ¢
TpewmHaMmum no Bcen BbicoTe cevyeHus; LI.T. - LeHTp TAXKecTU NpuBeLeHHOro ceveHns
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PucyHoK 6.3 - Cxembl pacnpegeneHus Temnepatyp (1), aedpopmauuii or
HepaBHOMepHOro Harpesa (2) u ocTbiBaHUA (3) NpyU NPAMOAUHEITHOM
M3MEHEeHUN TemnepaTtyp No BbiCOTE CEYEHUA 3/1IEMEHTOB

6.24 ns y4acTKOB »Kene306eTOHHOro 3/1IeMEHTA, TAe B PacTAHYTOM 30He 06pasyoTcA TPEeLUHBI,
HOPMa/ibHble K MPOAO/bHONM OCY 3/leMeHTa, AedpopmaLym OT HarpeBa PaccYMTLIBAOT CeAyOLMM
obpasom:

a) Ans Xene3obeToHHOro 3/1eMeHTa C TPeLMHaMKN B PacTAHYTON 30He, Pacno/IOKEHHON Y MeHee
1)
ol

HarpeTol rpaHu cevyeHus (PUCYHOK 6.3, 6), yaA/MHEHWE € OCU 3/IEMEHTA U ee KPUBU3HY = ¢ onpeaenstor
no popmynam:

_ Gy, Tl (;‘7: _}':)

g, - ;
A (6.43)
l' _ Oody —Copd: Y.:
7y hy ' (6.44)
6) ANA y4acTKOB Kene30b6eTOHHOro 3N1eMEeHTA C TPELLMHaMM B PaCcTAHYTOM 30He 6eToHa,
pacnonoKeHHol y 6osiee HarpeToi rpaHu ceveHms (PUCYHOK 6.3, B), yAAMHEHWNE € OCU INEeMeHTa
ll
onpeaenaoT no dopmyne (6.43) M ee KPUBM3HY ~ G onpeaenaoT no dopmyne
l' _ O ppd: — Os,ls Yo:
F /e ¢ . (6.45)

B) 419 YYaCTKOB *KeNe306eTOHHOro 3/1eMeHTa C TpeLmMHaMM Mo BCel BbiCoTe ceveHma (PUCYHOK 6.3,r)

13
YA/IMHEHUE e, OCU 3/IEMEHTa U ee KPUBU3HY ~ "t onpeaenaoT no popmynam:
Lot + Ol
g, =iy,
- (6.46)
,1 i Aol —a."."’.t.'
/e e (6.47)

roe ts u t's - TemnepaTtypbl apmaTypbl COOTBETCTBEHHO S U S’
tp - TeMnepaTypa 6eToHa CxKaTol rpaHu ceyeHus;
Olstm, OU'stm - KO3 PULMEHTbI, onpegensemblie no dopmyne (6.42) ana apmaTypbl Sun S’

Ot - KO3ODULMEHT, NPUHMMAEMbIN No Tabauue 5.7 B 3aBMCMMOCTM OT TemnepaTtypbl 6eToHa bonee unm
MeHee HarpeToi rpaHn cevyeHus;

Yt - IPUHUMAETCA MO YKa3aHMAaM 6.22;
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a' - TO/IWMHA 3aLNUTHOrO cnos 6osee HarpeTom rpaHu;

OneuvatKa.

l.

r) Npy paBHOMEPHOM Harpese Xene306eTOHHOro 3IeMeHTa KPUBU3HY ~ ¢ OCK 3/1eMeHTa AOMNYCcKaeTcs
NPUHUMATb PaBHOW HyA10. B }ene3obeToHHbIX 3n1emeHTax U3 06bIMHOro 6eToHa Npu TemnepaType
apmatypbl 4o 100 °C n n3 kapocToiikoro 6eToHa npu TemnepaType apmaTtypbl 4o 70 °C, Ana y4acTKoB ¢
TPELWMHAMM B PACTAHYTOMN 30HE BETOHA YA/IMHEHWNE OCU SNIEMEHTA € U €€ KPUBU3HY - LLONYCKaeTcA
onpeaensatb no popmynam (6.37) u (6.38), Kak A1a 6ETOHHbIX 31eMeHTOB 6e3 TPeLUH.

6.25 N5 y4acTKOB »Ke/e306eTOHHbIX 3/IeMEHTOB, T4e B PacTAHYTON 30He 06Pa3yloTCA TPELLMHbI,
HOPMa/ibHble K MPOAO0/bHOM OCK 3/1eMeHTa OT ycaaKu 6eToHa, MPU OCTbIBaHNMN YKOPOUEHME Ecs OCU

l \

3/1eMEHTa U ee KPUBU3HY ' es AonycKaeTtcs HaxoauTb no dopmynam (6.39) u (6.40).

6.26 NpeaenbHoO gonycTMmble Aepopmauum oT BO3AENUCTBUA TEMNEPATYPbI B 3/1eMEHTaxX KOHCTPYKL M, B
KOTOPbIX TpebyeTcs UX orpaHUYeHne Npu HarpeBaHUM 1 OXNaXKAEHUN, AOMKHbI YCTaHaBANBATLCA
HOPMAaTMBHbIMM AOKYMEHTaMM MO NPOEKTUPOBAHNIO COOTBETCTBYHOLLMX KOHCTPYKLUMI, @ MPU UX OTCYTCTBUK
[OOXHbl YKa3blBaTbCA B 334aHMM Ha NPOEKTMPOBaHMeE.

6.27 PacctoaHne mexay TemnepaTypHO-yCaZ0uHbIMU LWBAaMWN B BETOHHbIX U Kene306eTOHHbIX
KOHCTPYKLMAX 13 0ObIYHOTO M KapOCTOMKOro 6eTOHOB A0/KHbI YCTaHABAMBATb pacyeTom. Pacuer
[ONYCKaEeTCA He BbIMOJIHATb, €CIN MPUHATOE PAaCcCTOAHME MEXAY TEMNePaTyPHO-YCaA0UYHbIMM LBAMU He
npeBbILAeT 3HAYEHUI, YKa3aHHbIX B Tabanue 6.3, B KOTOPON HanboNbLLME PACCTOAHUA MEKIY
TeMMnepaTypHO-yCaA0YHbIMU LWBAaMK AaHbl ANA BETOHHbIX U Kene306eTOHHbIX KOHCTPYKLUMIA C
HEHanpAraeMom u ¢ NpesBapuUTENbHO HaNPAXEHHOW apMaTypoi, NPU PacyeTHOM 3MMHEN TemnepaType
Hapy»KHoro Bozayxa mmHyc 40 °C, OTHOCUTENbHOM BaXKHOCTM Bo3ayxa 60 % M BblLle 1 BbICOTE KOJIOHH 3 M.

Tabnunua 6.3
Hanbonblune paccTtoaHMA mexay TemnepaTypHO-yYCag04HbIMW LUBAMU, M,
nornyckaemble 6e3 pacyeTa A5 KOHCTPYKLUMNA, HaXxoAAaLWMXCA
TUN KOHCTPYKLMI
BHYTPW OTaN/IMBaeMblX BHYTPU HEOTaNAMBaEMbIX Ha Hapy*KHOM
343aHUIN UK B TPYHTE 34aHUM BO34yxe
beToHHbIE:
a) cbopHble 40 35 30
6) MOHONINTHbIE MPU KOHCTPYKTUBHOM 30 25 20
apMMpoBaHuK
B) MOHO/INTHbIE 6€3 KOHCTPYKTUBHOIO 20 15 10
apmupoBaHuA
enesobeToHHblE:
a) cbopHble M cbOopHO-KapKacHble 72 60 48
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Hanbonblumne paccTtoaHMA mexay TemnepaTypHO-yYCaA04HbIMW LUBAMU, M,
nornyckaemble 6e3 pacyeTa A5 KOHCTPYKLUMNA, HaXxoAAaLMXCA
TUN KOHCTPYKLMIA
BHYTPW OTan/MBaemMblx BHYTPU HEOTanMBaembIx Ha Hapy*KHOM
34aHWUIA UK B TPYHTE 34aHWM BO34yxe
OZLHO3TaXKHble
6) cbopHble U cOOpHO-KapKacHble 60 50 40
MHOTO3Ta*KHble
B) c6opHO-6/104HbIE, CBOPHO-NaHeAbHble 55 45 35
r) c6OpPHO-MOHOIMTHbIE U MOHOJIUTHbIE 50 40 30
KapKacHble
) cbOpHO-MOHONUTHBIE U MOHONUTHbIE 40 30 25
CMN/IOWHbIE
NMpumeyaHunsa

1 [nna xene3ob6eTOHHbIX KOHCTPYKUMIA (Mo3unuma 2), pacyeTHas TemnepaTtypa BHYTPU KOTOpbIX He npesbiwaet 50 °C,
PacCcTOAHUA MeEXKAY TEMNEPATYPHO-YCaA0UYHbIMM LUBAMU MPU PacYeTHOM 3UMHEN TeMNnepaType HapyKHOro BO3Ayxa
MmuHyc 30, 20, 10 1 1 °C yBennumsatoT cooTBeTcTBEHHO Ha 10, 20, 40 1 60 % 1 NpM BAAXKHOCTU HapyKHOTO BO34YXa B
Hambonee }apkuit mecay, roga Huxe 40, 20 1 10 % ymeHbLLAOT cOOTBETCTBEHHO Ha 20, 40 1 60 %.

2 ins skene3ob6eToOHHbIX KAapKaCHbIX 34aHKMI (no3uumsa 2, a, 6, ) paccToAHMA MexXay TeMNepaTypPHO-yCag04HbIMM
LWBAMM YBENYMBAIOT MPU BbICOTE KOIOHH 5 M - Ha 20 %, 7 M - Ha 60 % 1 9 m - Ha 100 %. BbicOTy KONIOHH onpeaenAwoT:
ONA OAHO3TAXKHbIX 34aHMM - OT Bepxa pyHAaMeHTa 40 HM3a NOoAKPaHOBbIX 6a/OK, a NPU UX OTCYTCTBUM - A0 HU3A depm
MM 6aNoK NOKPbLITUA; AN MHOTO3TaXKHbIX 34aHMM - OT Bepxa pyHAameHTa 40 HM3a H6asloK NepBoro sTaxa.

3 Ansa kene3o06eTOHHbIX KAPKACHbIX 34aHMI (No3uuma 2, a, 6, ) paccToAHMA MeXAy TEMNEePaTyPHO-yCag04HbIMM
WBamMM onpeaenieHbl Npu OTCYTCTBMM cBA3e NMBO Npu PacnonoXKeHun CBsA3el B cepeagmHe TemnepaTypHoro 610kKa.
PaccToAaHuna mexay TemnepaTypHO-yCaZouHbIMM LBAMU B COOPYKEHUAX U TEMOBbIX arperaTax c pac4eTHoOM
Temnepatypoit sBHyTpu 70, 120, 300, 500 1 1000 °C ymeHbLIatoT COOTBETCTBEHHO Ha 20, 40, 60, 70 1 90 %.

Pacuyer ycuiuii 0T BO3AeHCTBHSA TeMIIEPaTypPbl

6.28 PacyeT cTaTMYeCcKM HeonpeaeauMbIX *Kene306eTOHHbIX KOHCTPYKLMIA Ha BO3AeNCTBME
TemnepaTtypbl NPON3BOAAT OAHUM U3 METOA0B CTPOUTENIbHOWM MEXaHWMKK, NyTEM NOCNeA0BaTe/1bHbIX
NPUBANMKEHUN, C NPUHATUEM AEACTBUTENbHOM XECTKOCTU cedeHnid. Ecam onpeaeneHmne ycuanii B N0CKoM
CTAaTUYECKU HeonpeaeanMOon cucTeme NPon3BOAAT METOLOM CUA, TO B 0OLLEM CyYae NepemeLLeHNA MO
HanNpaB/AIEHUIO INLIHUX HEWM3BECTHbIX B CUCTEME KAHOHUYECKUX YPaBHEHUI BbIMMCAAIOT NO dopmye

) . 0 Lortred x 0 t“%ed, x (6.48)

rae Aredyx, Dx - NpUBeAeHHbIE NNOLLLA/Ab U XECTKOCTb 3/1EMEHTa B CeYeHUAX, onpeaensieMmble no
dopmynam (6.18) n (8.33).

B BbipaskeHnn (6.48) ANA HEMACCUBHBIX CTEPXKHEBbIX KOHCTPYKLUMIA TPETBUM UHTErPANOM,
yunTbIBatoWUM aedbopmaumm casura, MOXKHO npeHebpeyb. Mpu pacyeTe Kene3obeToHHbIX M3rnbaemsbix,
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CXaTbIX N PACTAHYTbIX 3/1IEMEHTOB, KOraa C ,D,OCTaTO‘-IHOﬁ AnAa pacyeTa TOYHOCTbIO

MOXHO HE y4uUTbIBATb U BTOPOVI UHTErpan, Bblpa)KalOLLl,Mﬁ npoAao/sibHbie /J,ed)opmau,mm 91EMEHTOB.

6.29 ECAM MCKNOUYNTb BO3MOXKHOCTb XPYMKOro paspyLlueHus, To, COFNacHO TeOpMM MPOYHOCTH, 3a
npegesibHoe COCTOSIHME KOHCTPYKLUM NPUHMMALOT TaKoe COCTOAHME, KOr4a Npu NOCTOAHHOM YCUANN
3HaYMTENIbHO YBEIMUMBAOTCA AedopmaLMmn. Takoe COCTOAHUE KOHCTPYKLMM XapaKTepumsyeTca
06pasoBaHMEM NAACTUUYECKUX LWAPHMPOB C NPeBpaLLeHMEeM CTaTUYECKOW CUCTEMbI B MeXaHMU3M. pu
BO34EMCTBMM TOIbKO TEMNEPATYPHBIX YCUIUI NpeaeibHbIM COCTOSHMEM KOHCTPYKLMM ABAAETCA
06pasoBaHMe NNACTMYECKMX LIAPHNPOB C NEPEXOA0M CUCTEMbI B CTaTUYECKKN onpeaenmmyto. C
06pa3oBaHMEM NIACTUYECKUX LAPHMPOB CHUXKAKOTCA TEMMNEPATyPHbIE YCUIUSA, HO PaspyLUeHus
KOHCTPYKLUMM HE MPOMUCXOAMT.

6.30 [na KOHCTPYKUMI, 33 NpefenbHoe COCTOSIHME KOTOPbIX MPUHMMAOT 06pa3oBaHue NepBOro nau
TAKOro KOIMYECTBA NIACTMYECKUX WAPHUPOB, KOrga cMcTeMa NpeBpaLlaeTcs B CTaTUYECKM ONpeaennmyto
KOHCTPYKLMIO, pacyeT No HecyLen cnocobHOCTM BeAyT Ha COBMECTHOE AeCTBUE YCUAUIA OT TeMnepaTypbl U
Harpysku. [1na KOHCTPYKUMI, 33 NpeaenbHOe COCTOSIHUE KOTOPbIX NPUHMMAtOT 0bpasoBaHMe nocnesHero
MAacTUYECKOro LWapHMpa, Koraa cucTema NpeBpaLlaeTcs B MexaHM3M, PacyeT no HecyLwel cnocobHoCTH
BeAyT MeToA0M NpeaebHOro PAaBHOBECUA Ha AEUACTBUE YCUINI OT Harpy3Ku 6e3 yuyeta TemnepaTypHbIX
yCUNnn.

6.31 Ona 6onbluelt 4acTu Kene3obeToOHHbIX 31EMEHTOB NPW BO34ENCTBUN TEMMNEPATYPbl MOXKHO
O0NYCTUTb ONpeaeneHne KecTKoCTU AN Hambonee HanpaXKeHHOro Ce4YeHns OT COBMECTHOMO BO3AeNCTBUA
TemnepaTypbl U HAarpy3Ku1, NPMHUMAsA ee NOCTOAHHON MO A/IMHE OAHO3HAYHOM 3NoPbl MOMeHTOB. 1A
60nee TOYHOIO ONpeaeneHns yCUanii B NpeaBapuUTeNbHO HaNPAXKEHHbIX 3/1EMEHTAX, a TAKMKe B CXKaTbIX MK
n3rnbaembix cnaboapmmnpoBaHHbIX 3/IEMEHTax C HEHaNPsiraeMoi apmMmaTypoi, Y KOTOPbIX y4acTKu bes
TPELMH 3aHUMAIOT 3HAUMTE/IbHYIO O/IMHY NPONETa, *KECTKOCTb ONPEeSenAtoT C y4eTOM pacnpeseneHuns
TPELMH Mo AJIMHE OT COBMECTHOIO BO3AENCTBUSA TEMNEPATYPbl U HArpy3KMu.

6.32 KpVIBM3Hy Kene30b6eTOHHbIX 31eMEHTOB NOCTOAHHOMO CeYeHus ¢ TpewnHamum B paCTHHyTOﬁ 30He
BbIYNCNAIOT ANA Hanbonee HanpAXeHHOro cevyeHuA, a ANA Apyrunx ceyeHuni NPUHUMAOT NPONOPLIMOHANIbHO
N3MeHeHUo M3rm6a|ou.|,ero MOMEHTA.

6.33 3HaunTeNbHAA YaCTb Kee306EeTOHHbIX 3/1IEMEHTOB B YCNOBUAX BO34,ENCTBUA TEMMEpaTypbl
paboTaeT ¢ TPeLLMHaMK B PacTAHYTOM 30He. Mpu pacyeTe Mx cnocobom nocsienoBaTesIbHbIX NPUBANMKEHWI
BHayasie CTaTUYeCKM HeonpeaenMMyo KOHCTPYKLMIO PacCYMTbIBAIOT Ha AEMCTBME HArpy3Kkn U TemnepaTtypbl
NpY MMHUMAIbHOM KEeCTKOCTU 371eMeHTa. [1A NpeaBapuTeIbHO HAaNPAXKEHHbIX 3/1IEMEHTOB, PaboTatoLmx
6e3 TpelmH, uenecoobpasHo Ana NepBoro NPUBAUNKEHUA NPUHUMATb }KECTKOCTb 3/1IEMEHTOB, KaK A4
ynpyron ctagum pabotbl.

6.34 Npn KpaTKOBPEMEHHOM HepPaBHOMEPHOM HarpeBe Mo BbICOTE CeYEHMSA Kene3obeToHHOoro
3NeMeHTa TeMnepaTypHbI MOMEHT C MOBbILLIEHWMEM TEMNEPATYPbI CKATOM 30HbI HAapacTaeT, U Tem
WHTEHCUBHEE, Yem 60/blie NPOLLEHT apPMUPOBAHMA U Bbille NPOYHOCTb 6eToHa. Mpy KpaTKOBPEMEHHOM
Harpese KpalHero BO/IOKHa CxaTon 30Hbl 6eToHa go 500 - 600 °C HabatogatoTca Hanboblune
TemnepaTypHble MOMEHTbI.

www.pkb-titan.ru w TATAH



MOMEHT OT HepaBHOMEPHOro Harpesa 6eToHa No BbiCOTE CeYEHUA NPU paBHOMEPHOM Harpese 6eToHa
no AJ/IMHe 3nemeHTa, 3a4,e/1aHHOTO Ha OMopax OT NMOBOPOTA, @ TaKKe B 3aMKHYTbIX pamax KoJibL,eBoro,
KBaZApPaTHOro M NPAMOYTo/IbHOTO O4YepPTaHUM, MMEILWMX OAMHAKOBbIE CEYEHUs, ONpeaenstoT no popmyne

7t (6.49)
1)

roe T KPMBW3HA OCK 3/1IEMEHTA OT U3MEHEHMSA TeMMNEPATYPbl, KOTOPYO oNpeaenstoT no ¢popmynam
(6.38, 6.40, 6.44, 6.45, 6.47);

D - xecTKOCTb ceyeHus, onpeaensemasn no ¢opmyne (8.33).

6.35 MOMEHT Npu OCTbIBaHMM OT YCaAKM 1 NOA3yYecTn BeToHa onpedenstoT no popmyne (6.49), cumtan
KPUBMU3HY PaBHOMN CyMMe KPUBU3H OCK 3/1eMEHTa MPU OCTbIBAaHUK OT YCadKM U OT Non3yyect 6eToHa.
KprBM3HY OCK 31emeHTa NPW OCTbIBaHUM OT yCaaKku 6eToHa BbluMcasAoT no ¢opmyne (6.40) M OT NoA3yyecTy
6eToHa no dopmyne

1) __0.8(M,-M))
e D :

(6.50)

'
roe Men M - MomeHTbI, BO3HUKaIOLLME COOTBETCTBEHHO MPH KPaTKOBPEMEHHOM U1 ANNTENBHOM
BO34EMCTBUM TeEMMNEPaTYpbI.

Haunbonbluve TemnepaTypHble MOMEHTbI BO3HMKAKOT NPUY NepBOM KpaTKOBPEMEHHOM Harpese. Mpu
NOBTOPHBIX KPAaTKOBPEMEHHbBIX HarpeBax v A4JUTe/IbHOM Harpese TeMnepaTypHble MOMEHTbI MeHbLUE, YeM
npv NepBoM Harpese.

6.36 TemnepaTypHble MOMEHTbI B COOPHbIX eNe306eTOHHbIX 3/1eMeHTax TeMn/I0BbIX arperatos 3aBUCAT
OT BMAA CTbIKa apMaTypbl M MPOYHOCTM PacTBOpa B WBe. TemnepaTypHble MOMEHTbI B 3/IeMEHTax Co
CTbIKOBbIMM HaKAaAKamu U3 apmaTypbl 1 B LIBE:

C XXeCTKUM pacCTBOPOM NMPOYHOCTbIO, paBHOVI NPOYHOCTU 6eTOHa, TaKune e, Kak u B MOHOJIMTHOM

3/1IEMEHTE,;

C pacTtBopoMm NAacTUYHOM KOHCUCTEHUWNU, NPOYHOCTb KOTOPOro B 3 Pa3a meHblle NPOYHOCTU 6eTOHa,

cnefyet ymeHblWuTb Ha 15 %;
C TeN/ION30NALNOHHBIM PAaCcTBOPOM - YMeHbLWNTb Ha 30 %.

Tew\nepaTyprle MOMEHTbI B 3/1EMEHTAX CO CTbIKaMM apMaTypbl U3 KOCbIHOK N HaK/1a40K U3 NINCTOBOM
CTaZIn U U3 YTOJIKOB Ha 50 % MeHblle MOMEHTOB B 31emMeHTe 6e3 CTbiKa.

6.37 Npyn COBMECTHOM BO34ENCTBUMN YCUAUIA OT TEMMEPATYPbl U HArpy3KM € yBEIMYEHNEM HArpy3Ku
NPOMCXOANT CHUNKEHNE TEMMNEPATYPHbIX YCUANI BCAEACTBME Pa3BUTUA NaacTUYECKMX aedopmalmii 6eToHa
W apmaTypbl. B 3/1eMeHTe, }KecTKOo 3aZe/1aHHOM Ha OMopax, KOrga MOMEHTbI OT Harpy3Ku 1 TemnepaTypbl
CYMMMPYIOTCA B OMOPHbIX CEYEHUAX, TEeMNepaTypHble YCUANA BAUAIOT HAa 06pa3oBaHMe NepBbIX
NAaCTUYECKUX LLAPHMPOB, HO 3HAYEHME UX CHMXKaeTcA Ha 50 % 13-3a Pa3BUTMA NaacTMYecknx gedopmaumii
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CKatua 6eToHa M apMaTypbl, HarpeTbiX A0 BbICOKMX TeMnepatyp. Ycunua npu obpasoBaHMmM nepsbix
NAaCTUYECKUX LAaPHMPOB ByayT paBHbl

Mow = Mo, +0,5M,, (6.51)

rae Mow, Mo 1 My - MOMEHTbI COOTBETCTBEHHO NPy 06pa3oBaHMM NEPBbIX NAACTUYECKUX LAPHNPOB Ha
onopax, OT Harpysku 1 TemnepaTypHOro BO3AeNCTBUS.

[o 06pa3oBaHMA NepBbIX NIACTUYECKMX LUAPHMPOB Ha OMOPAX *KEeCTKO 3a4e/1aHHOTO 3/1eEMEHTA B
nponeTe MOMEHT OT Harpy3Ku CHUKaeTca M3-3a 0bpa3oBaHMA TemNepaTypHOro MOMEHTA APYroro 3HakKa.
Mocne o6pa3oBaHMA OMOPHbIX MNAACTUYECKUX LAPHUPOB Kene306eTOHHbIN 31eMeHT NpeBpaLLaeTcs B
CTATUYECKU ONpeselMMYI0 KOHCTPYKLUMIO. TemnepaTypHbIi MOMEHT B MpoJieTe NponajaeT, U ocTaeTca
TO/IbKO MOMEHT OT Harpysku. MosiHoe paspyLueHne anemeHTa NPOUCXoamT Npu 0bpasoBaHUK
NAacTUYECKOro WapHMpa B cepeamHe NPoeTa, KOraa B HarpeTon A0 BbICOKMX TemnepaTyp apmaTtype pesko
yBeAnUYMBaloTCA NaacTuyeckne gedbopmaumm.

6.38 PacueT 34aHUI U3 MOHOAUTHOTO Kene3ob6eToHa, NoABepPraeMbix BO34ENCTBUIO NOBbLILEHHbIX
TEXHOJIOTMYECKUX TEMMNEPATYP, CAesyeT NPOU3BOAUTb C UCMONb30BAHMEM CEPTUDULMPOBAHHBIX B Poccun
KOMMbIOTEPHbIX Nporpamm, cornacoBaHHbix ¢ HUUXKB. CornacHo CI 52-103 [7] npocTpaHCTBEHHanA
KOHCTPYKTUMBHAA CUCTEMa 34aHUA PacCMaATPMBAETCA KaK CTaTUYECKM Heonpeaennmas, CocToALLasa ns3
B3aMMOCBA3AHHbIX HECYLLIUX KOHCTPYKTUBHbIX 3/1eMEHTOB, 06ecneymBatoLLLmMX NPOYHOCTb U YCTONUYMBOCTb
34aHWUA NPU SKCNAyaTalMmn B YCNOBUAX TEXHONOMMYECKOro Harpesa.

7 Pacder 3j1eMEHTOB OCTOHHBIX M :KeJ1e300eTOHHBIX KOHCTPYKIHH MO NpefeJbHbIM
COCTOSTHUSIM NePBOi rPyNIbI

Pacyer 0eTOHHBIX 3JIEMEHTOB 110 MPOYHOCTH

7.1 BETOHHbIE 3/1eEMEHTbI PACCYMUTLIBAIOT NO NPOYHOCTM Ha AeNCTBME NPOAO/bHbBIX CRUMAIOLWMX CUA U Ha
MEeCTHOE CXKaTue Npu NOCTOAHHOM Harpese 1 TemnepaTypax Bbile npeaeabHO 40NYCTUMbIX A5
npumeHeHus apmatypbl (Tabauua 5.10).

7.2 PacyeT no npoYHOCTU 3N1eMEHTOB BETOHHbIX KOHCTPYKLMIA, MOABEPraloLLMXCa BO3AENCTBUIO
NpPoAO0NAbHON CXUMaIOLLEN CUAbI U BICOKUX TeMMepaTyp, AO/KEH NPOM3BOANTLCA ANA CEYEHUN,
HOPMa/bHbIX K X NPOA0/bHON OcK 6e3 yyeTa conpoTUBIeHUA BeToHa PacTAHYTOM 30HbI.

PacyeT BHELLEHTPEHHO C}KaTblX 31emMeHTOB 6e3 yyeTa ConpoTMBAeHMA BEeTOHa PacTAHYTOMN 30Hb!
NPOM3BOAMUTCS, MPUHUMASA, YTO AOCTUKEHME NPELE/IbHOTO COCTOAHMA XapaKTepU3yeTcs paspyLueHnem
cKaToro 6eToHa. ConpoTusaeHMe 6ETOHA CKaTUIO YCIOBHO NPeACTaBAAETCA HAaNPAXKEHUAMU, PaBHbIMMU
Rb,tem, PABHOMEPHO pacnpeneieHHbIMM NO CKaToM 30He ceyeHus (pucyHok 7.1).
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PucyHok 7.1 - Cxema yCUIMIA M 3NtOpa HanpaXXeHUi B cCe4eHUM, HOPMasibHOM K
NPoOAONbHOI OCU BHELLEHTPEHHO CXKaToro 6eTOHHOro 3IemMeHTa,
paccumTbiBaemoro 6e3 yueta conpoTuBneHna 6eToHa PacTAHYTOM 30HbI

7.3 lNpu pacyeTe BHELEHTPEHHO CXKaTbIX 6ETOHHbIX 3/1EMEHTOB A0/XKEH YUUTbIBATLCA C/yYalHbIN
3KCLEHTPMCUTET NPOAO/LHOMN CUbI €4, ONpeaenaemMblit COrnacHo ykasaHmnam 4.1,

IKCUEHTPUCUTET NPOAOJIbHOM CUbI €9 OTHOCUTE/IbHO LLEHTPA TAXKECTU NPUBELEHHOIO CeYEHUS paBeH
CYMMe 3KCLLeHTPUCUTETOB NPOAO/bHOM CUJTbI - ONPEAENAEMOrO U3 CTaTUYECKOrO pacyeTa KOHCTPYKLUUU U
cnyvaiHoro. Cneayet yumnTbiBaTh TakxKe Aedopmaumm oT HepaBHOMEpPHOro Harpesa 6eToHa no BbicoTe
ceyeHun, onpeaensemble cornacHo 7.15, cymmupya Mx ¢ 3KCLEHTPUCUTETOM NPOLOALHON cuabl. Ecam
Aedopmaumm OT Harpesa YMeHbLUIAIOT 3KCLEHTPUCUTET NPOA0/bHOM CUAbI, TO YYET UX HEe NPOU3BOAUTCS.

7.4 Ana 6eTOHHbIX BHELLEHTPEHHO CXKaTbIX 31eMeHTOB Npu rnbkoctu lo/i > 14, pna NPAMOYrofibHbIX
ceyeHunt npu lo/h > 4 1 pacnonoKeHNn NPOAOCALHON CMUMAIOLLEN CUAbI B Npeaenax nonepeyHoro ceveHus
HEOBOX0AMMO YUUTbIBATb BAUSHME Ha UX HECYLLYIO CNOCOBHOCTb NPOrMbOB NyTEM YMHOMXKEHWUA 3HAYEHMA €g
Ha Ko3dPULUMEHT n.

Pacuer BHELUEHTPEHHO CXKaTbIX 6EeTOHHbIX 3/1EMEHTOB, NoABepPrakownxca paBHOMEPHOMY U
HepaBHOMEPHOMY HarpeBy no BblCOTE ce4YeHnA, NpPpon3BoanTCA U3 ycaoBuaA

N S RbltemAb, (7.1)
rae Rptem - ONpeaenatoT no popmyne (5.5);

Ap - NJ0OWaAb CeYEHMA CKATOW 30HbI 6ETOHA, ONpeaensemas U3 yC/0BUA, YTO ee LEHTP TAXKECTH
COBMaZaeT C TOYKOMN NPUIOKEHUS PAaBHOAENCTBYIOLLEN BHELHUX CUA. 1A 3/1€MEeHTOB NPSMOYrO/IbHOrO
ceyeHun A, onpegenserca no popmyne

A =bh1-——|
" (7.2)

7.5 BHeueHTPeHHO cxKaTble 6eTOHHbIe 3/1IeMEHTbI, B KOTOPbIX 06pa3oBaHMeE TPELMH He A0MyCKatoT No
YCA0BUAM 3KCMAyaTaLUMn, HE3aBMCUMO OT pacyeTa no ycnosuio (7.1) AoaKHbI BbITb NPOBEPEHbBI C YYETOM
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COMpOTMBAEHMA BEeTOHa PacTAHYTOM 30Hbl. [11A NPAMOYroNbHbIX CEY4eHMI Takana NpoBepKa BeAeTCsA U3
ycnosua

. R,bh

o 6en

h (7.3)

rae Ree: onpegensiot no ¢opmyne (5.7);

n - koadduumeHT onpeaenstot no dopmyne (7.17), B Kotopoit 3HaYeHUs Ne 1 D BbIMMCAAIOT NO

dopmynam (7.18 n 7.19) 6e3 yueta apmaTypbl.

Pacuer :kes1e300€eTOHHBIX 3JIEMEHTOB 110 MPOYHOCTH
OcHogHble nonodHceHUs

7.6 PacyeT No NPoYHOCTU KeNe30beToHHbIX 3/1eMeHTOB B YC/10BUAX BO3AEACTBUA TeMnepaTypbl Ha
AencTeme n3rnbaowmx MOMeHTOB, NPOA0AbHbIX CU (BHELLEHTPEHHOE CXKaTUe MU PaCTAXKeHUe)
NPOMN3BOAAT ANA CeYEHMIA, HOPMANbHbIX K MX MPOAONbHOM OCU, Ha OCHOBE NPeAeabHbIX YCUANNA.
MpeaenbHble yCUAUA B cRYEHUU, HOPMAIbHOM K MPOAOALHOM OCU 31eMEHTa, ONpeaenatoT Ucxoan U3
cneayowWwmx NpeanochiNoK:

conpoTunsBneHune 6eToHa PacTAXEeHUIO NPUHNUMAIOT PAaBHbIM HY /IO,

conpoTuBaeHne 6eTOHa CKaTUIo NPeACTaBAAT HANPAXKEHUAMMW, PABHbIMU Ry tem U PAaBHOMEPHO
pacnpeaeneHHbIMU MO CKaTol 30He 6eToHa;

/J,ed)opmau,mm M HanpAxXeHunAa B apmatype onpenenarotT B 3aBUCUMOCTU OT BbICOTbI CKaToM 30HbI 6eTOHa;

pacTArnBaloWwme HaNpsaKeHUs B apMmaType NPMHMMALOT He bonee pacyeTHOro ConpoTUBAEHUA
pacTaXeHuto R;

CKnmarume HanpaxXeHma B apmaTtype NpUuHNmaroT He bonee pacyeTHOro CONPOTUBNEHUA CHATUIO Rscr.

7.7 Pac4yet no NPOYHOCTUN HOPMaAJIbHbIX ceYeHunm npon3sogAT B 3aBUCUMOCTU OT COOTHOLWIEHUA MeXOY

X

=
= B

o in o
3HaYeHUSMM BbICOTbI C}KaToOW 30HbI 6eToHa ©, onpeagenaembiMmn N3 COOTBETCTBYHOLWKUX YCNOBUN
paBHOBECUA, N TPAHUYHbIM 3HAYEHUEM OTHOCUTENIbHOW BbICOTbI C}KaTOW 30HbI ER, Npuv KOTOPOM npenenbHoe

COCTOfIHME 31eMEHTA HACTynaeT OA4HOBPEMEHHO C AOCTUKEHMEM B PACTAHYTON apMaType HanpsKeHus,
PaBHOTO PacyeTHOMY COMPOTUBAEHUIO Rt

3HauyeHue & onpegenatoT no dopmyne

J.ur (74)

OTHOCUTeNbHaA AedopmaLmsa PacTAHYTON apMaTypbl NPU HaMNPAXKEHUAX, PaBHbIX Rst
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ialte

(7.5)

OTHOCVITEJ'IbHYI-O ,u,ecbopmau,mo cKaTtoro 6eToHa NPpU KPAaTKOBPEMEHHOM HArpyXXeHuu Epur N

HanNPAXKeHUAX, PaBHbIX Ry tem, TPUHUMAIOT PABHOM €5, NO Tabsunue 5.6.

3HaueHue &k onpeaenaoT B 3aBMCMMOCTM OT Kaacca apmatypsbl no Tabavue 7.1.

Tabnanuya 7.1

B,1200 K1400
Knacc apmatypbl | A240 | A300 | A400 | A500 | B500 | AS40 | A600 | A80O | A1000 B,1400 | B,1500
B,1300 K1500

3HaueHua &r 0,61(058]053(049]0,50(0,62]0,43 (0,41 0,39 0,37 0,36 0,30 0,33

BO34EMCTBMM TeMMNEPaTYPbl NPOMU3BOAAT U3 YCAOBUA NpU

HpO’{HOCWlb ceyenull uzeubaemulx J1eMeHmos

7.8 MpoBepKy NPOYHOCTM MPAMOYFOJbHOrO ceveHns U3rnbaemblx 31eMeHTOB (PUCYHOK 7.2) npwu

€ '\.c::

1A

R

no ¢opmyne

e
>
«

-

M < Ry tembX(ho - 0,5x) + ReceA's(ho -a'). (7.6)

OneyatKa.

Si——=—1W"
| — A
ML -

ARy

—

— Rﬂﬁu

2 }éﬁ’

A

|

l

Il

|

|
Cw

_A"/‘

N

%

3

PucyHoK 7.2 - Cxema ycunuii 1 antopa HanpsaeHuii B ce4eHUn, HOpMaZibHOM K
NpoAoNbHOM ocK M3rmbaemoro Keneso6eTOHHOro 3/IeMEHTa,
npu pacyete ero No NPO4YHOCTH

BbICOTY C}KaToi 30HbI X onpeaenatoT no popmyne

R::‘i: - R:::‘i:'

R;‘.:e'v.b ' (7'7)

roe M - MOMEHT OT BHELWHEeMN Harpysku 1 TemnepaTypHbIX YCUANIA.
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7.9 [na nsrnbaemblx 31eMeHTOB, MMEIOLLMX MOJIKY B CKATOW 30He (TaBpoBble U ABYTaBPOBbIE CeYeHUA)

'_\‘-:Z -

-R

4

1A

b
Vi

npu U , MPOBEPKY NPOYHOCTU CEYEHUS ONPEAENAIOT B 3aBUCMMOCTM OT NONOKEHMSA FPaHNLLbI
C)KaToM 30HbI (PUCYHOK 7.3).

Ecan rpaHuLla CYKaTOW 30HbI npoxoauT B NoJike, TO CO6J'IIO,£I,3€TCF! ycnosume

R A <R, b,-h,+R_A.
1 G ...e‘":o_~ ’_» 71 g (78)

L’

.0
PacueT npon3soaaT no dopmyne (7.6), Kak ANA NPAMOYTONbLHOMO CeYeHUs WMpUHOW 7 . Ecam rpaHmua
C)KaTol 30HbI NpoxoauT B pebpe, To ycnosue (7.8) He cobatoaaeTcs, U pacyeT npom3BogAaT no ¢opmyne

M < Ry tembx(ho - 0,5%) + Rp tem(b's - B)h'{ho - 0,5h") + RsctA's(ho - @'). (7.9)
BbicoTy caToi 30HbI 6eToHa X onpeaensatoT no dopmyne

R::"‘!: - R:::"I:' - R‘:A:eV. (Ol -b ';’

R;::e*.b (7.10)

) u M9 g A

: v/ _ Pl
AN HUZ 7

X

| |

. E , | : Sese e
Asﬁ ;' | e A, | _a

a - B NoJIKe; 6 - B pebpe

PucyHok 7.3 - MonoxeHune rpaHULbl CXKAaTOWU 30HbI B CEYEHUU
n3rnbaemoro Kenesob6eToHHOro afemeHTa

7.10 3HaveHue b, BBOAUMMOE B pacyeT, MPUHUMAIOT U3 YCA0BUA, YTO LUMPUMHA CBECA MOJKMU B KaXKayto
CTOPOHY OT pebpa AokHa bbiTb He 60/1ee 1/6 NnponeTa snemeHTa NPU HaANYUK NonepeYHbix pebep nam
npu h's>0,1h - He 6onee NONOBMHbI PACCTOAHMA B CBETY MEXKAY NPOA0AbHbIMWU pebpamu.

Mpy OTCYTCTBUM NONEpPeYHbIX pebep 1AM Npu PacCTOSHUAX MEXAY HUMM BONbLINX, YEM PACCTOAHUA
MeXay NPoaoAbHbIMU pebpamu, u Npu h's< 0,1h npuHnumaetca b's= 6h'.

MpY KOHCONbHbIX CBECaX NONKMU:
npu h's2 0,1h npuHnmaetca b's= 6h’,
npw 0,05h < h's< 0,1h npuHumaeTca b's= 3h';

npu h's< 0,05h cBecbl NONKN HE YYUTbIBALOT.
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OneyvartKa.

7.11 Npwu pacyeTe No NPOYHOCTU M3rMBAEMBbIX 31EMEHTOB HEOBX0AMMO cobatoaaTh ycnosue x < &qho. B
C/ly4Yae Korga no KOHCTPYKTMBHbIM COODpaKeHUAM WM No pacyeTam Mo npeaebHbIM COCTOAHUAM BTOPOW
rpynnbl NAOWaAb pacTAHyTOM apMaTypbl NpUHATa 6osbluieit, yem 3To Tpebyetca ana cobaogeHnaA ycnosumsa
x < €gho, mONyCKaeTca NpeaenbHbii n3rnbarmwmn momeHT M onpeaensats no popmynam (7.6 n 7.8),
NOACTaBAAA B HUX 3HAaYeHuA x < Ezho.

3HaueHue & onpeaenatoT no popmyne (7.4) u no Tabanue 7.1.

7.12 NMpn CUMMETPUYHOM apMUPOBAHUN N3rMBaEMOro 3ieMeHTa, Koraa RsAs = R'stA's, NPOYHOCTb
ceyeHuA onpeaensatoT no popmyne

M < ReAs(ho - ). (7.11)

Ecnu BbluMcneHHan 6e3 yyeTa crkaTol apmatypsl (A's = 0) BbicOTa CXKaTOM 30HbI X < 2a’, TO B dopmyny
(7.11.) noacrasnaAT BMecTo @' 3HadYeHue 0,5x.

HpO’{HOCWlb 6HEYEHMPEHHO CHCAMDbBIX I1EMEHMOE

7.13 NpoBepKy NPOYHOCTN NPAMOYTO/IbHbIX CEYEHUI BHELLEHTPEHHO CXKaTbIX 31€MEHTOB caeayeT
NpPOM3BOAMUTb U3 YCNOBUA

Ne S Rbtembx(ho - O,SX) + RsctA ,s(ho - (J'), (7.12)

roe N - NpoAo/ibHasA cuia OT BHELWHEeMN Harpy3kun U TemnepaTypHbIX YCUINNA.

BblcoTy cxKaToW 30HbI (PUCYHOK 7.4) onpeaensatoT

v :\’ v
C=—=C;
- b -N
-
npw 0
x = N+ R::"i: — R:::"‘{.t s
R;‘..’e"’: (7.13)
A '\‘ 4
- = ;:- - BR
npw 0
- 148, ,
N+R A —=-R A
L I = T
= 2R_A.
s 0’1—;,|

< R (7.14)

PaccTosiHMe OT TOYKM NPUIOKEHUS NPOAOAbHON CUbl N [0 LEHTPA TAXKECTU CeYEHUA PaCTAHYTOM UK
MeHee CKaToi apmaTypbl PaBHO

(7.15)
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N (7.16)

3HauyeHue KoapPULMEHTa, YUUTbIBAIOLWLErO BAMAHME NPOAOALHOIO M3rnba 31eMeHTa Ha ero HecyLyto

cnocobHoCTb, onpeaensatoT no popmyne

- 1
= N
1_\__
“ler (7.17)
YCNOBHYO KPUTUYECKYIO CUAY onpeaenstoT no opmyne
T
l (7.18)
N
-T— -d:
s I
—— ——— - § -
) 4
-
J 1] |
- =S
ll _E_ = — RtlA!ﬂ |
k| K il
W !

PucyHok 7.4 - CXxema ycunuii u aniopa HanpAaXKeHUi B CeYeHNM, HOPMaJIbHOM K
NPOAONbHOM OCY BHELLEHTPEHHO CXKATOro »Kese306eTOHHOro 3/IeMeHTa,
Npu pacyeTe ero no NPOYHOCTU

7.14 ¥ecTKoCTb *ene306eTOHHOro 3/1eMeHTa A0NyCcKaeTca onpeaenaTb No popmyne
015E,J -
— ﬁ + 0, E..J.,
©.10.3+0 o
i ‘ (7.19)
rae J, Js - MOMEHTbl MHEePLMM COOTBETCTBEHHO BETOHHOMO CEeYEHMA U CeYeHMA BCeit MPOAObHOM
apMaTypbl OTHOCUTENIbHO UEHTpPA TAXKECTU nonepeyHoro ce4yeHMA safieMeHTa;

Ebt, Est - Moaynu ynpyroct 6eToHa 1 apmatypbl, onpeaenstot no ¢dopmynam (5.9 n 5.18);

1 - KO3PPULMEHT, YUNTLIBAIOLLNI BAMAHUE ANUTENIbHOIO AEMNCTBUA Harpy3KM Ha npornb snemeHTa B

npegenbHOM COCTOAHUU, onpenendaeTca no d)opmyne
M,
M, (7.20)
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roe My, Mp - M3rm6a|ou.|,14e MOMEHTbI BHELWHWUX CNUZ1 OTHOCUTE/IbHO LLeHTPa TAXKeCTU cevyeHnAa pacmHyToﬁ
(VIJ'IM meHee C)KaTOﬁ) apMaTypbl COOTBETCTBEHHO OT AEVICTBMﬂ NosIHOM Harpyskum un ot AEVICTBMH NOCTOAHHDbIX
N ONUTENIbHbIX HAarpy3oK.

OTHOCUTENbHOE 3HaYeHne SKCUEHTPUCUTETA I'IpOAOJ'IbHOﬁ Ccunbl

" HO He MeHee 0,3. (7.21)

7.15 NpoAaonbHbIn n3rnb (Nporub) asnemeHTa OT HePaBHOMEPHOTO BO3AENCTBUA TemnepaTypbl No
BbICOTE CEYEHMA SNEeMEHTA oNpeaenatoT no ¢opmyne

e, = l' /g
7 )

(7.22)
1)

rpe -t KpMBM3Ha NPOAOALHON OCK 31IeMeHTa OT TemnepaTypsbl, onpeaensetca no popmynam (6.34,
6.38, 6.44, 6.45, 6.47);

lo - pacueTHas anvHa sanemenTa (7.17).

7.16 MpoBepKy NPOYHOCTU NPAMOYTO/IbHbIX CEYEHUIA BHELLEHTPEHHO CXKaTbIX 3/1eMEHTOB C apmaTypoi,
PacnonoXKeHHOM Y NPOTUBOMOJIOMKHbIX B MJIOCKOCTU M3rMba CTOPOH CeYeHwus, Npu aKCLEeHTpUCHUTETE

1,

)

n )
2, S— -2 <20,
=g

NPOAONLHON CUAbI n rmbkoctn npoun3BogaT no popmyne

N = d)t(b(Rb,temAred + ZRcstAs), (723)

roe Areq - NPUBEAEHHAA NA0WAAb NPAMOYIO/IbHOTO CeYeHus, onpegensemas no ¢opmyne (6.16);

2R.stAs - CyMmMa NpounsBeaeHui naowaaein npoaoibHOM apMmaTypbl, yCTaHaBAMBAaEMOM NO KaxKaom
CTOPOHE CEeYEHUsA, HA pacyeTHble CONPOTUBAEHUSA, ONpeaeasieMble B 3aBUCMMOCTU OT TemrepaTyp no
dopmyne (5.20);

$ - KOapdMUMEHT NPOAOAbHOrO N3rNba;

d+ - KO3ODUUMEHT, YUNTBIBAIOLLMIN BAUSAHWE HarpeBa Ha NpoAo/ibHbIN n3rnb. Mpu TemnepaType 6eToHa B
LEHTPE TAXKECTU CeYeHUn:

100 °C ¢:= 0,95, 200 °C ¢: = 0,90, 300 °C ¢: = 0,85,
500 °C ¢:= 0,75, 700 °C ¢ = 0,65;

lo - pacyeTHas ANMHa anemeHTa, cm. 7.17.

Tabnauuya 7.2
lo/h 6-12 16 20
lo/d 5-10 14 17
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o} 0,90 0,80 0,70

7.17 PacueTHyto ganHy lo BHELEHTPEHHO CKATOro 3/1eMeHTa ONpeaensaioT A1 KOHCTPYKLMM C yYeTOM ee
AedbopMUMPOBAHHOIO COCTOAHMUA NPU Hanbonee HeBbIFOAHOM ANA AAHHOIO 3/1IEMEHTa PACMO0MKEHUN
HarpysKku, MpMHUMan BO BHUMaHWe Heynpyrue gedopmaumnmn matepmanos v Haandne TpewwmH.

JonyckaeTca pacyeTHyto AANHY lo 31emeHTa NOCTOAHHOMO NOMNEePeYHOro ceveHus no gavHe | npu
AEeNCTBUM NPOAOAbHOM CU/bl MPUHATH PaBHOMN:

a) 419 3N1eMEeHTOB C LIapHUPHbIM OnMpaHnem Ha AByX KoHuax - 1,0/;

6) ANA 3N1eMEHTOB C XKeCTKoW 3afenKoi 6e3 NoBopoTa ONOPHOro ceveHna Ha OAHOM KOHLE U
He3aKpenaeHHbIM APYrMM KOHLOM (KoHcob) - 2,0/;

B) A/1A 3/1eMEHTOB C LaPHUPHbLIM ONUPaHMEM, HECMELLLAEMbIM Ha OAHOM KOHLe:
C KECTKOM, 63 MOBOPOTA 3ALAEITKOM...eeeecuerieeeeiirreeeeeiirreeeenrreeeeessreeeeesnnens 0,71;
C NOAATNUBOM, C OrPAaHUYEHHbIM MOBOPOTOM 334ENKOM......vveeeerreenreeennnee. 0,9/;

r) 4ns 31eMeHTOB C NoAaTAUBbLIM LAPHUPHbLIM ONUPaHMEM, AOMNYCKAOLWUM OrpaHUYeHHOE CMelLLleHne
OnNopbl Ha OAHOM KOHLIE, a Ha APYrom KoHLe:

C YKECTKOM, 6€3 MOBOPOTA 3ALE/TKOM..cceeeiriieieeeeeeeeeeeecnnrrereeeeeeeeeeeeesnssssneees 1,5/,
C NOAATNBOM, C OFPaHUYEHHbIM NOBOPOTOM 334EMKOM.ccceeeeeeernrrrreeeenen. 2,0/,
A) ANA 31eMEHTOB C HECMEHSIeMbIMM 3a1e/IKaMU Ha ABYX KOHLAX:

T Ton 1Y V7 BTl Iy ToT=ToT oo 1 - 1SS SRR 0,5/,
NoAATANBbLIMU, C OTPAHNUYEHHDBIM MOBOPOTOM...ccevreerereenrernrnrnnannnnnneeaeaaeeeens 0,8/,
€) ANA 31eMeHTOB C OrpaHMUYEHHO CMeLLLaeMbIMM 3aA4e/1KaMM Ha [BYX KOHLLax:
T Ton s 1Y V7 BTl Iy To]=ToT oo 1 - 1SS SRR 0,8/,
NoOAATAUBBLIMW, C OFPAHUYEHHbBIM NMOBOPOTOM....uuvreeeeeeeeeeeirrrnrreeeeeeeeeeeeens 1,21.

HpO’{HOCWlb PACMAHYMbIX I1EMEHMOE

7.18 NpoBepKy NPOYHOCTU Kene306eTOHHbIX 3N1eMEHTOB NPAMOYIO/bHOTO CeYEeHNA NPOBOAAT NO
dopmynam:

npu UeHTPa/IbHOM PaCTAXKEeHUMN:

N S RstAs/tot, (7.24)

rae As o - NN0WaAb BCeM NPOAOAbHOM apmaTypbl;

NPV BHELLEHTPEHHOM PACTAXKEHUWN U NPOLObHON CUEe, MPUIOKEHHOM MEXKAY YCUAUAMK B apmaType S
n S’ (pucyHok 7.5, a):

N e S RstAls(hO - G’),' (7.25)
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N e, S RstAs(hO = G); (7.26)

npv NPOAONLHOW CUe, NPUIOKEHHOW 3a NpeseaMu PAcCTOSHUA MeXay YCUAMAMKU B apmaTtype Su S’
(pycyHok 7.5, 6):

N e < Rp tembx(ho - 0,5x) + RstA's(ho - @'). (7.27)

BbicOTy c}KaTol 30HbI onpeaenatoT no dopmyne

R::‘i: - R:::"l:' - '\’.

Ry an (7.28)

ecnu x > &rho, To B ycnoswue (7.27) noactasnsioT x = Eqho.

PacctosaHKWe OT pacTarneatoLwen NPoA0AbHON CUAbI A0 PAaBHOAEMCTBYIOLLEN YCUIUI B apMmaType
onpeaenstoT no dopmyne (7.15) 6e3 KoabduumneHTa n, T.K. HET A0MNOJIHATENBHOIO NPOAOALHOIO U3rnba ot
pacTarnsatowei cunbl, 1 6es e;.

al
k| A

! Rty JIN
- o
-
_-_}’_'I
Eh . R“AF____ »
N F‘L% _j:h_._J
6)
- Rw_ . m:
RA, 7
4 1 R

= 4

a - npoaonbHasa cuna N NpunoxkeHa mexay paBHOLENCTBYHOLWMMM YCUAUN B apmaType Sun S’

el
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6 - TO XKe, 33 Npefeslammn PACcCTOAHMUA MeXKAy PaBHOLENCTBYIOWMMM YCUANI B apmaType Su S'.

PucyHoK 7.5 - Cxema ycunuii 1 anopa HanpsaeHuii B ce4eHUn, HOpMaZibHOM K
NpPoAO0NbLHOM OCU BHELLEHTPEHHO PacTAHYTOrO }Kene3ob6eTOHHOro 3/IeMeHTa,
npu pacuyete ero nNo NPOYHOCTH
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IIpoBepka NPOYHOCTH HOPMAJILHBIX CEYeHHUI HA OCHOBE Ae()OPMALMOHHON MO eI

7.19 Npwu pacyeTe NPOYHOCTU B YC/IOBUAX BO3AENCTBMA TEMMNEPATYPbl YCUAMA U AedopmMaLyn B CEYEHUN,
HOPMa/IbHOM K NPOAONbHOMN OCKU 3/1EMEHTA, ONpPeaenatoT Ha ocHose AedopPMaLMOHHOW Moaeny,
NCMO/Ib3yA YPaBHEHWNA PAaBHOBECUA BHELLUHUX CU U BHYTPEHHWUX YCUIUI B CEYEHUN 3/IEMEHTA C Y4ETOM
N3MeHeHWA CBOMCTB BeToHa M apmaTypbl OT BO34eNCTBUA TeEMMepaTypbl.

ObLwme NonoxKeHUs pacyeTa, pacHeTHbIE 3aBUCMMOCTU MeXAY YCUNMAMN U AedopmMaumnamm, MeTogmKa
pacyeTa No NPOYHOCTM HOPMAJIbHbIX CeYEHWUI NpUHMMatoT no CM 52-101 [1].

BeToH no BbICOTE CeyeHna Pa3bnBaloT Ha 3NemMeHTapHbIe YHaCTKM C OANHAKOBO AepOpMUPYyEMbIMM
CTEPKHAMM apMaTypsbl. Anarpammy gedopmmpoBaHmsa BETOHA Ha CxKaTue CTPOAT AN1A CpeaHen
TemnepaTypbl 6eTOHa CKaToW 30HbI (PUCYHOK 5.1). Anarpammy aepopmMmnpoBaHUA apMaTypbl CTPOAT ANA
TemnepaTypbl ee Harpesa (pUcyHoK 5.2). [lo momeHTa pa3pylueHusa cobaogaeTtca ycioBue paBHoBeCUn
BHELWHUX CUN U BHYTPEHHMX YCUANIA C YYETOM NNOCKOro AedopmMUpoBaHUa ceveHnss. MOMEHTHYO OCb
y[06HO BbIGMpaTh Ha CXKATOM rpaHn ceyeHus.

Kputepnem ncyepnaHma NPOYHOCTM HOPMAJIBHOTO CeYEeHUA ABNAETCA LOCTUXKEHME KpaeBoM
p,ed)opmau,meﬁ cKatoro 6eToHa ee npegenbHOro 3Ha4eHMA €p;.

B C}KaTbIX KONIOHHAX NPV YeTbIPEXCTOPOHHEM BO3AENCTBMM TeMMEPaTYpPbl ONpeaenstoT pacnpeaeneHme
TemnepaTyp Mo CeYeHMUto KOIOHHbI. CeyeHune pa3buBaloT Ha NoJible NPAMOYTONbHUKMN C OAMHAKOBOW
TemnepaTypoi Harpesa, AN KOTOPbIX NPUHUMAIOT paBHOMEPHOE pacnpedeneHme HanpaxeHuin. CtpoaT
Anarpammbl AedbopmnpoBaHua 6eToHa Ana TemnepaTypbl Harpesa cepeamHbl TOWMHbI KayKA0ro y4acTKa
6eToHa 1 anarpammsl AedopMUPOBaHUA apMaTypbl ANA TeMNepaTypbl ee Harpeea.

3a npefenbHoe 3HaveHne fedpopmaL it YKOpoYeHUsA C O4HO3HAYHOW 3MOPOI HANPSAKEHUI U
aedbopmaumii NPMHUMAIOT NpeaenbHyo aedopmaumio HaMMeHee HarpeToro 6eToHa B ce4eHMM npu
OAHOPOAHOM HANPAKEHHOM COCTOAHWUM Epo NPU HYJIEBON KPUBU3HE B CEYEHUMN.

Mo gnarpamme gepopMUpPoBaHUA AR KaKAOr0 y4acTKa ONpeaenatoT HanpsaKeHWs B 6eToHe 1 B
apmatype, COOTBETCTBYIOLWMeE npeaenbHon gedpopmaunn 6eToHa HaMMeHee HarpeToro y4YacTka.

MpoYHOCTb CeYeHUA NPOBEPAETCA U3 YPaBHEHUA PaBHOBECUA.

Pacuer npo4YHOCTH Kej1e300e TOHHBIX 3JIEMEHTOB Ha JelCTBHE MONEPEeYHbIX CHJI

Obwue nonoscenus

7.20 Pacyet no MPOYHOCTHN Kene3obeToHHbIX 31eMEHTOB npu ,D,eﬁCTBMM nonepeyHbIX CMA NPon3Bo4AT
Ha OCHOBE MmOo/4e/In HAaKNTOHHbIX CeYeHUN. Mpu pacyete N0 MogeNn HAKNOHHbIX ceyeHum AO/TKHbI bbITb
obecneyeHbl NMPOYHOCTb 3/1EMEHTA NO NO/0CE MeXAay HaK/IOHHbIMU ce4eHNAMU U MPOYHOCTb NO
HaK/IOHHOMY CEYEHUIO Ha AGVICTBMG nonepeyHbIX ChA, a TaKXKe NPOYHOCTb MO HAKZTOHHOMY CE4YEeHUIO Ha
AEVICTBME MOMEHTa.

MpPOYHOCTb NO HaK/NOHHOW NOI0CE XapaKTepmn3yeTcs MakCMMaAbHbIM 3HaYEHNEM NoMNepeyYHon Cnnbl,
KOTOPOE MOXKET ObITb BOCMPUHATO HAKJIOHHOM NOI0CON, Haxo4ALWEeNCsA No BO3AENCTBUEM CHUMAOLLLNX
YCUANI BAO/Ib MONOCHI U PACTATMBAIOLLMX YCUAMIA OT NONEPEYHOM apmaTypbl, NepeceKatowen HakNoHHY0
nonocy. Mpu 3ToM NPOYHOCTL 6eToHa oNpeAensoT No CONPOTUB/IEHMIO BETOHA OCEBOMY CXHaTUIO C yHETOM
B/IMAHMA CNOXKHOIO HANPAXKEHHOTO COCTOAHMA B HAaK/IOHHOW MOJI0Ce U CpeaHeln TemnepaType Harpesa
6eToHa HaKNOHHOM MOOCHI.
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7.21 PacyeT No HaKNOHHOMY CEeUYEHUIO Ha AeUCTBME NOoNepPeUHbIX CUA NPOM3BOAAT HAa OCHOBE YPaBHEHUA
paBHOBECUA BHELIHWUX W BHYTPEHHWX NONepeyHbIX CUJ, SeACTBYIOWMUX B HAKJIOHHOM CeYeHWU, C O INHOM
NPOEKLUMN KC» Ha NPOAO/bHYIO OCb 3/1IeMeHTa. BHYTpeHHMe nonepeyHble CUAbl BKAKOUYAKOT NONepeyHyo
CUNY, BOCMPUHMMAEMyto 6ETOHOM B HaK/IOHHOM CEYEHUU, U NONEPEYHYIO CUY, BOCTPUHUMAEMYO
nepeceKaroLein HaKNOHHOE CeYeHne NonepeyHor apmatypbl. Mpu 3TOM NonepeyHble CUbI,
BOCMPUHUMaeMble 6ETOHOM W NoMnepeyHoi apmaTypoi, onpeaensatoT No CoONPoOTUBAEHUAM 6eToHa U
nonepeyYyHon apmaTypbl PAacTAKEHUIO C YYETOM ANMHbI MPOEKLMM «C» HAKIOHHOTO CeYeHMUs U
MaKCMManbHOM TeMnepaTypbl Harpeea nonepeyHoi apmatypbl n 6eToHa.

7.22 PacyeT No HAaKNIOHHOMY CEYEHUIO Ha AeNCTBUE MOMEHTA NPOM3BOAAT Ha OCHOBE ypaBHEHMA
paBHOBECMA MOMEHTOB OT BHELLUHWX U BHYTPEHHUX CUA, AENCTBYIOLLMX B HAKAOHHOM CEYEHMMU, C ASTMHOM
NPOEKUMN KC» Ha NPOAOJIbHYIO OCb 3/1IeMeHTa. MOMEHTbI OT BHYTPEHHMX CUA BK/IHOYAIOT MOMEHT,
BOCMPUHUMAEMBIN NepeceKatoLLei HaKoOHHOe ceyeHne NPOLOALHON PACTAHYTOM apMaTypol, U MOMEHT,
BOCMPUHUMAEMBIN Nepecekatollein HaKNOHHOEe ceveHne nonepevyHon apmatypoi. MNpu STOM MOMEHTI,
BOCMPUHUMAEMbIE NPOLO/IbHOW M MOoNepeyYHolr apMaTypoi, onpeaensatoT No ConpoTUBAEHUAM
NPOLONLHOW M MONEPEYHON apMaTypbl PACTAKEHUIO, C YH4ETOM A/IMHbI MPOEKLMM «C» HAKIOHHOTO CeYeHus
M TemnepaTypbl Harpesa NPOAO0/bHOM apMaTypbl U MaKCUMabHOW TemnepaTypbl Harpesa nonepeyHoi
apmartypbl.

Pacuem sicenezobemonnvix 3nemenmos no nojoce Meofcdy HAKJIOHHbIMU CeYEeHUAMU

7.23 PacyeT n3rnbaembix }ene3obeToHHbIX 31eMeHTOB No 6ETOHHOM N00Ce MEXKAY HaKNOHHbIMM
CeYEeHUAMM NPOMU3BOSAT U3 YCIOBUSA

Q < (bble,tembhO, (729)

rae Q - nonepeyHasa cmaa B HOPMasibHOM CeYEHUM 31emMeHTa; KoaddpuumeHT by = 0,3.
OneuvatKa.

Pacuem sicenezobemonnvix s1emenmos no HakIOHHbIM CEYeHUIM Ha Oeticmeue nonepevdnvlx Cuu

7.24 PacyeT nsrmbaembix 31€MEHTOB MO MPOYHOCTM B HAKJIOHHOM CeYeHMMU (PUCYHOK 7.4) Npon3BoaAT U3
ycnosumsa

Q < Qb + st, (730)

roe Q- nonepeyHaa chaia B HAKIOHHOM ceYeHUn C Ll,ﬂMHHOﬁ npoekunn «C» Ha NPoa0/IbHYHO OCb
3/1EMEHTA, PACNO/IOKEHHYIO MO O4HY CTOPOHY OT paCCMaTPpnBaeEMOro HakKJ10HHOTo ce4yeHuA.

Q- nonepeyHaa cnna, BOCNpUMHMMaemasn 6eTOHOM B HAaK/IOHHOM ceyeHunn, onpegenaemasn no d)opmyne

- O;':R:::b;z::

0, :
¢ (7.31)

HO NPUHUMAIOT He bonee 2,5Rpibho He meHee 0,5Rpibho; dp2 = 1,5.
PacueTHoe conpoTuBaeHne 6eToHa pacTaxKeHuto Ry onpeaenstoT no dopmyne (5.7).

Qsw - NoNepeyHasn cuia, BOCNPMHMMaeMas NonepeyHor apMaTypoi B HaKJIOHHOM CeYEHUMU,
onpeaenseman no Gopmyne
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st = (bsquwc, (732)

rge ¢SW = 0,75 nycmnune B rlOFIepeLIHOI‘;I apmMmaTtype Ha eanHnuy ANNHbI 31eMeHTa
R.’*a:‘.‘{_"»n

b (7.33)

PacyeT Npoun3BoAAT 414 PAAa PACNONOMKEHHbIX N0 ANMHE 3/1eMEHTa HaK/OHHbIX ceveHuit npu Hanbonee
OMaCHOWM AJIMHE NPOEKLMN HAKJIOHHOIO CeYEHMA «C», KOTOPYIO MPUHUMAIOT He MeHee ho 1 He Bonee 2h.

g fxq b'r
s W L J 3 —— - ¢
Pl s
Sw Sw St -‘/_,./"'7 J- — b‘ P /.- "Ej —
__,—"E’,!/ e vt L. . 4 —
L_ ,.--""-’/ /L/ - ‘\;/“ RswiAbw | o - i '__j N
; 'i i Cs — L..b_l —

o Q= Qmax-qc-F
N

| o i
Qmax | Smopa Q —]L

PucyHOK 7.6 - Cxema ycununii B HAK1I0HHOM CEeYEeHUU 31IeMeHTa C XOMyTamMum
npu pacyeTe Ha AeACTBME NONePeUHbIX CUN

7.25 ,U,OI'IYCKEETCFI NPOn3BOAUTDL PaCHeT HAK/TOHHbIX CE“-IE‘HVII‘;I, He pacCMaTpuBana HaK/1I0OHHble ce4YeHUA
npu onpegeneHnn nonepequﬁ CUNbl OT BHELLHel Harpysku, n3 ycaosuma
Ql < le + stl; (734)

roe Qi - nonepevyHaa chaa, B HOPpMaJibHOM Ce4eHUU, He pacCMmaTpnBaemasn OoT BHELHEeN Harpysku;

Qp1 = 0,5Rpebho; (7.35)
Qsw1 = stho- (736)

Mpn pacnonoKeHU HOPMaANbHOFO CEYEHUS, B KOTOPOM YYMUTbIBAIOT NonepeyHyo cuny Qi 86a13m onopbl
Ha paccTosiHMM a MeHee 2,5h,, pacyeT us ycnosus (7.34) NnponsBogAT, YyMHOXKan 3HaYeHUa Qps,
onpeaenaemoe no popmyne (7.35), Ha KoadpduumeHT 2,5ho/a, HO NPUHUMALOT 3HaYeHne Qp1 He bonee
(2,5Rpitbho). Mpyn pacnosoKeHMn HOPMaNbHOIO CEYEHMA, B KOTOPOM YYMUTbIBAKOT NonepeyHyto cuny Q1, Ha
paccTosiHMM a meHee hg, pacyeT us ycnosus (7.34) NnponsBogAT, YMHOXKas 3HaueHns Qswi, onpeaensemoe

no ¢opmyne (7.36), Ha KoabduumeHT a/ho. MonepeuHyo apmaTtypy y4YMTbIBAIOT B pacyeTe, ecam
cobntogaerca ycnosue

qsw 2 0;25Rbttbh0- (737)
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MOKHO y4MTbIBaTb MOMNEPEUHYI0 apMaTypy U NPU HEBbLINOAHEHMM 3TOFO YCNOBUA, ecaun B ycaosum (7.30)

NPUHUMaTB
Q,= 40:;:::.":15 c. (7.38)
5;
LLIar nonepeyHoi apMaTypbl, yYUTbIBAEMbIIi B pacyeTe, ho [LO/KeH 6biTb He 6osblLe 3HaYeHUs
Swam _ Ryebhy
£ Q (7.39)

Mpwu OTCYTCTBMM NOMNEPEYHON apMaTypbl UK HAPYLWEHMM YKa3aHHbIX Bbille TpeboBaHuUI pacyeT
npounsBogaT ns ycnosua (7.30) nnm (7.34), npuHmnmasn yeuamns Qsw nam Qsyi paBHbiMK Hyto. MonepeyHas
apmaTypa [Oo/IKHA 0TBEYaTb KOHCTPYKTUBHbBIM TPeboBaHUAM.

Pacuem scenezobemonnvlix snemenmos no HAKIOHHbIM CeYEHUIM HA 0elCmeue MOMEHIMO8

7.26 PacyeT »ene30b6eTOHHbIX 31EMEHTOB MO HAKJAOHHbBIM CEYEHUAM Ha AENCTBME MOMEHTOB (PUCYHOK
7.7) nponsBoAAT U3 yCA0BUA

M £ M;s + Mgy, (7.40)

roe M - MOMEHT B HAKZIOHHOM cevyeHunm ¢ LI,}WIHHOVI npoekunn ¢ Ha NPOoAO0/IbHYHO OCb 3/1eMeHTa,
Oﬂpe,ﬂ,eﬂﬂEMbIVI OT BCEX BHELWWHUX CUN, PACNONIOKEHHDbIX MO O4HY CTOPOHY OT paCCMaTpmuBaemMmoro
HAK/IOHHOro ce4yeHnA, OTHOCUTE/IbHO KOHUQA HAaK/1IOHHOTO ce4yeHunA (TO‘-IKa 0), NPOTUBONONOXKHOIO KOHUY, Y
KOTOPOro pacnosaraeTca nposepAaeman npoao/ibHaAa apmaTtypa, UCNbiTbiBatoWaa pactaAXXeHne oT MOMEHTa B
HAaK/IOHHOM CeYeHUU, Npn 3TOM y4nTbiBaOT Hanbonee onacHoe 3arpyxeHue B npegesiax HakJ10HHOTro
ceyeHunnA;

My - MOMEHT, BOCNPUHMMaEMbI NPOA0bHOM apMaTypoi, MepeceKatoLeli Hak/IOHHOE CeyeHue,
OTHOCUTENLHO NPOTUBOMO/IOKHOTO KOHL,A HaKJIOHHOTO ceyeHus (Touka 0)

M = Nz, (7.41)
rae zs - NJ1e4o BHyTPEHHEW Napbl CUA; AOMNYCKAeTCA NPUHMMATb
z;=0,9ho. (7.42)
Ycunve B Npoao/ibHOM pacTAHYTOM apmaType
Ns = RsAs. (7.43)

B 30He aHKkepoBKku Ns onpegenstot no dopmyne (9.4).

MoMeHT 414 NonepeYyHor apMaTypbl, HOPMasbHOM K NPOAO/IbHON OCK 31eMeHTa onpeaenatoT no
dopmyne

Mgy = O;SQSWC- (744)

Ycunve B nonepeyHolr apmaType paBHO

Qsw = GsuC, (7.45)
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rae gsw - onpegenstot c yuetom dopmynbl (7.37);
C - NPUHUMAIOT B Npeaenax ot ho Ao 2ho.

JonycKkaeTca Npon3BoANTb PAcYeT HaKAOHHbIX CEYEHUI, NPUHMMAsA B ycnosum (7.40) mMomeHT M B
HaK/IOHHOM CEYEHUN NPU AJIMHE NPOEKLMMU C Ha MPOLOJIbHYIO OCb 3/1eMeHTa, PaBHOM 2ho, @ MOMEHT My,

M
S

0.5¢.7

paBHbIl

PacyeT Npon3BoamMTCA A1 HAaKNOHHbIX CEYEHWIA, PACMONOKEHHbIX MO 4JIMHE 3/1IEMEHTA Ha ero KOHL,EBbIX
yyacTKax 1 B mecTax obpbliBa Npoao/bHOM apMaTypbl, Npn Hanbosiee onNacHo A/IMHE NPOEKUUK
HaK/NOHHOIO CeYEHUA ¢, NPUHMMAEMOM B YKa3aHHbIX Bbilwe npeaenax. [pu oTcyTCTBMM NonepeyHoi
apMaTypbl pacyeT HaKIOHHbIX CeYEeHU NPOU3BOSAT U3 yc1oBMA (7.40), NPUHMMAA MOMEHT B HAaKJIOHHOM
CeYEeHUN NpPU ANNHE NPOEKLMU C Ha MPOLONbHYIO OCb 31eMeHTa M = 2ho, @ MoMeHT M, = 0.

F (T T 11
-4 ll 1
BYRREREETE T - |
—
{ Sw { Sw | Sw i
r [ o 2 ~
= T ftmﬁw a
RMst
Q .____.___'L____H_“
- ol i /
Smopa M M:QF-qFIQ—F 1

PucyHoK 7.7 - Cxema ycuanii B HAKNOHHOM Ce4YeHUU 3/1IeMeHTa C
XOMYyTamMu NpU pacueTte Ha AeiicTBMEe MOMEHTa

Pacuer xej1e300€eTOHHBIX JIEMEHTOB HA MECTHOE CIKATHE

Obwue nonoscenus

7.27 PacyeT »ene306eToHHbIX 3/1eMEeHTOB Ha MeCTHOe CKaTue (CMATUE) NPoM3BOAAT NpU AeUCTBUN
CXMMaIOLLEN CUNbI, NPUIOXKEHHOW Ha OrPaHUYEeHHON NNOoLWaAN HOPMANbHO K MOBEPXHOCTH
»Kene3obeToHHOro ssiemeHTa. MpM 3TOM yUnTLIBAIOT NOBbILIEHHOE CONPOTUB/IEHUE CXKaTUIO BeToHa B
npegenax rpy3oBoi naowaam (Naowaam cMatTns) 3a cdeT 06beMHOro HanpsaXeHHOro cocToAHUA 6eToHa
noJ, rpy30B0i NI0OLWaAbio, 3aBUCALLLEE OT PACMO/IOXMKEHUA FPY30B0I NI0OWAAN HA NOBEPXHOCTU 3/1€MEHTA.

an Ha/INYMUM KOCBEHHOM apMaTypbl B 30HE MECTHOIO CXKaTuA YHUTbIBAOT AOMO/IHUTENbHOE NOBbIWEHNE
COMpoOTUBNEHUNA CHATUIO b6eToHa noa rpy303017| naowaabto 3a CHET CONpoTUBIAEHUA KOCBEHHOWM apmartypbl.
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Pacuem snemenmos na mecmuoe coicamue npu omcymcmeuu KOCBEHHOLL apmamypbl

7.28 PacyeT 3/1IeMEHTOB Ha MECTHOE C}KaTue NP OTCYTCTBMU KOCBEHHOM apmaTypbl (PUCYHOK 7.8)
NPoOu13BOAAT U3 YCNOBUA

N < YRb,10kAb, ok, (7.46)

rae N - MecTHaa CXUMaloLLLaa cuia OT BHELLHEN HarpysKu;
Ab,jok - NNOWAAL MPUNOKEHMA CHRUMAIOLLEN CUbl (Naowaab cMaTua);
Rb,jok - pacHeTHoe conpoTusaeHne 6eToHa CXKaTUIO MPU MECTHOM AENCTBUM CHUMAIOLLEN CUJbI;

U - K03 dUUMEHT, NPUHMMAEMbIN paBHbIM 1,0 Npu paBHomepHom m 0,75 npu HepaBHOMEPHOM
pacnpeeneHnn MecTHOM HarpysKkum no nNaowaam CMATUA.

3HaueHue Ry ok ONpeaenstot no opmyne

Rb,jok = ®uRb,tem, (7.47)

rae Rptem - ONpeaenatoT no popmyne (5.5), npuHnumasn KoaddULMeHT yp: No Tabauue 5.3 B 3aBUCMMOCTH

OT cpeaHelt TemnepaTypbl 6E€TOHA NAOWAAN CMATUA NPU CXEME MPUIOKEHUSA HArpPy3KM No (pUCcyHKy 7.8 a,
6, B), M B 3aBMCMMOCTM OT TeMnepaTypbl 6eToHa Hanbonee HarpeTol rpaHn NaoLWaan CMATUA MO CXEME

&b - KOapdULMeEHT, onpeaensiemblii no popmyne

(7.48)

HO NpUHUMaeMbI He 6onee 2,5 1 He meHee 1,0.

B popmyne (7.48): Ap,max - MaKCMMa/ibHas pacyeTHadA NAoLWaab, MUMEOLWAn TOT e LLEHTP TAXKECTH, YTO U
naowasnb Apjoc, U FPAHNULLbI PACYETHOMN NNOLLAAMN Ap max OTCTOAT OT KaXKA0M CTOPOHbI NAOLWAAM Ap joc HA
pPaccTofHUM, PaBHOM COOTBETCTBYIOLLEMY Pa3smMmepy 3TUX CTOPOH (PUCYHOK 7.8).
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g - BOANW OT KPaeB 3/1eMeHTa; 6 - No BCel WMpUHE INEeMEHTa; 8 - Y Kpas (TopLia) 3/1eMeHTa No BCeW ero WUpUHE;
2 - Ha Yry anemeHTa; 0 - y O4HOr0 Kpas 3NeMeHTa; e - B6IM3N 04HOro Kpas 3/eMeHTa; 1 - 3/1eMeHT, Ha KOTOpPbIN
OeNCTBYeT MeCTHaA Harpyska; 2 - naowanb cMATUA Ap ioc; 3 - MaKCUMasibHaA pacyeTHan naowaab Apmax;

4 -LeHTP TAXKECTU Nnowanei Apjoc U Abmax; 5 - MMHMManbHaa 30Ha aPMUPOBAHMA CETKAMM, NMPU KOTOPO
KOCBEHHOE apMMPOBAHME YYUTLIBAETCA B pacyeTe

PucyHok 7.8 - Cxembl AnA pacyeTa 3/1eMeHTOB Ha MeCTHOe CXKaTue
NP1 PacnonoXeHMn MecTHOM Harpysku

Pacuem snemenmos na mecmnoe coicamue npu Haaiuduu KOCBEHHOU apmamypbol

7.29 PacyeT 3/1eMeHTOB Ha MECTHOE CxKaTue NPU Ha/IMYMM KOCBEHHOW apMaTypbl B BUAE CBaPHbIX CETOK
NpPoM3BOAAT U3 YCI0BUA

N < YRbs, iokAb, ok, (7.49)

rae Rbs,lok - npuBegeHHoOE pacy4eTHOE conpoTnBaeHne 6eToHa cxKaTuio ¢ y4yeTom KOCBEHHOWM apmMmaTtypbl B
30HE MECTHOro CXaTuAa, onpegenaemoe rno d)opmyne

Rbs,jok = Rb,jok + zd)s,xyRs,xst,xy; (750)

s 5y - KO3OOMUMEHT, onpeaenaemblin no dopmyne

(7.51)

Ab joc,ef - NNIOLWAAb, 3aK/HOYEHHAA BHYTPW KOHTYPa CETOK KOCBEHHOTO apMMUPOBaHKA, CUMTasA NO MX
KPalHUM CTEPXKHAM;
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RS,Xy - pac4yeTHOEe conpoTunBaeHne pacTtaXeHunto KOCBEHHOM apmaTypbl, onpegenaemoe no d)op:vlyne
(5.20);

OneuvatKa.

Ms,xy - KO9PPUUMEHT KOCBEHHOTO aPMUPOBAHUA, onpeaensembli no popmyne

o | (7.52)

Mx, Asx, Ix - COOTBETCTBEHHO YNC/IO CTEPKHEN, NAOWAAL CEYEHUNA U ANIMHA CTEPXKHA CETKM, CYNTAA B OCAX
KPalHUX CTepKHEN B HanpaBaeHun X;

n,, Asy, Iy - TO e, B HanpasneHuu Y,
S - LIar CEeTOK KOCBEHHOTO apMMPOBaHUA.

3HayYeHne MeCTHOW CHMUMaIOLWEN CUIbl, BOCMIPUHUMAEMOM 3/1EMEHTOM C KOCBEHHbIM apMUPOBAHMEM
(npaBan yacTb ycnosua 7.49), NpUHUMALOT He 6osee YABOEHHOTO 3HaYEHMA MECTHOM CXUMAIOLWEN CUNbI,
BOCMPUHUMAEMOM 31emeHTOM 6e3 KOCBEHHOTo apMMUpoBaHuA (Mpasas YacTb ycnosua 7.46).

Pacuer :kes1€300€eTOHHBIX 3JIEMEHTOB Ha NPOAABJIMBAHUE
Obwue nonosicenus

7.30 PacueT Ha npogaBanBaHMe NPOM3BOAAT ANA NIOCKUX Kene306eTOHHbIX 31eMeHTOB (MAKUT) Npu
OEeACTBUM Ha HUX (HOPMAIbHO K MIOCKOCTU 3/1eMeHTa) MECTHbIX, KOHLEHTPUPOBAHHO NPUIOMKEHHbIX
YCUNUIA B BUAE COCPEAOTOUYEHHbIX CUAbI U N3rMbatoLLero MoMeHTa.

Mpu pacyeTe Ha NpoAaBaAMBaHUE PAacCMaTPUBAIOT pacieTHoe nonepeyHoe ceyeHne, PacnonoKeHHoe
BOKPYT 30HbI Nepesaym ycuanii Ha afeMeHT Ha pacctoaHum 0,5ho HOpMaibHO K ero NPoAo/IbHOM OCH, MO
NOBEPXHOCTM KOTOPOro AENCTBYIOT KacaTe/IbHble YCUIUS OT COCPEAO0TOYEHHOM CUAbI M U3rMbatoLLero
MOMEHTa.

[elicTByloWmMe KacaTeNbHble YCUANA NO NOLWAAM PAaCYeTHOrO NONepPeYHOro ceveHmsa A0MKHbI BbITb
BOCMPUHATbI 6ETOHOM C CONPOTUB/IEHNEM BETOHA OCEBOMY PACTAXKEHUIO Rprt M PACNONIOKEHHOM NO 06e
CTOPOHbI OT PACYETHOro NOMepPeyYHOro ceyeHna Ha pacctoaHnm 0,5ho nonepeyHol apmaTypoii ¢
COMPOTMB/IEHMEM NONEPEYHOWN APMATYPbl PACTANKEHWIO Rowt.

Mpu AeACTBUM COCPEAOTOUYEHHOM CUAbI KacaTeslbHble YCUAUA, BOCNPUHUMaEMble 6ETOHOM U
apMaTypoi, NPMHMMAIOT PaBHOMEPHO pacnpeaesieHHbIMM No BCEM NAOWAAM PAacCYeTHOTO NoMNepeyYyHoro
ceyeHus. Mpun AencTBMM U3rMHBAIOLLETO MOMEHTA KacaTe /ibHble YCUAKNA, BOCNIPUHMMAEMble 6ETOHOM U
nonepeyYyHon apmaTypoi, NPUHUMAIOT IMHENHO MEHAIOLWMMMCA MO A/IMHE PACHETHOro NonepeyYHoro
CeYeHUn B HanNpaB/ieHWUU SENCTBUA MOMEHTA C MAaKCMMANbHbIMKU KacaTeNbHbIMWU YCUAUAMM
NPOTUBOMOJ/IOKHOTO 3HaKa Y KPaeB PacyeTHOro NONepeyHoro Ce4yeHms B 3TOM HanpaBieHUu.,

PacueTHbIl KOHTYpP nonepevyHoro ce4eHnAa NnpuHNmMatoT:

Npv PacrnonoKeHUM NAOLWAAKN Nepeaaydm Harpy3Ku BHYTPM NAOCKOTO 3/1EMEHTA - 3aMKHYTbIM U
PacnonoXKeHHbIM BOKPYT NOLWAAKN Nepeaaydm Harpysku (pucyHok 7.9, a);

www.pkb-titan.ru ' TATAH



a) 1Y Y ‘y
5
4]\ ! h 2
X ) o %9 X(X)
| ETS -
7 =
Xa
| S— L‘—
&)
|
Y| |Y.
2!
-~ hip /2
-\\“\-4[\ r
X Bt
(X) A3

jl/ J—

a - NNoOWaAKa NPUAOKEHUA Harpy3KM BHYTPU NJOCKOTO 3/1IEMEHTA; 6, 8 - TO e, Y KPas MJI0CKOro 3/1eMeHTa;
2 - NpY KpPecTtoobpasHOM Pacno/oKeHUM NonepeyHoit apmatypbl; 1 - Naowaab NPUAOKEHMA HarpysKu;

2 - pacyeTHbIM KOHTYP NOMNepeyYyHoro ceyeHuns; 2' - BTOPOI BapnaHT PacnoOKEHUA PACYETHOTO KOHTYPa;
3 - LEHTP TAXKECTU PacYeTHOro KOHTYpa (MecTo nepeceyeHmns ocei X1 u Yi; 4 - LeHTP TAXKECTU NAoLWaLKN
NPUNOXKEHUA HArpy3KM (MecTo nepeceveHns oceit X 1 Y); 5 - nonepeyHas apmatypa; 6 - KOHTYp pacyeTHoro
nonepeyHoro ceveHuns 6es3 yuerta B pacyere nornepeyHoir apmaTypbl; 7 - rpaHunua (Kpai) naocKoro anemeHTa

PucyHok 7.9 - Cxema pacyeTHbIX KOHTYPOB NONepeyHoro ceyeHus Npu NpoaasaMBaHum

PacueTHbIl KOHTYpP nonepevyHoro ce4eHnAa NnpuHNMatoT:

NpY PacrnonoKeHUM NAOLWAAKN Nepeaaydm Harpy3Ku BHYTPM NAOCKOTO 3/1EMEHTA - 3aMKHYTbIM U
PacnonoKeHHbIM BOKPYr NAOLWAAKN Nepeaaydm Harpysku (pucyHok 7.9, a);

NpW PacrnooKeHUM NAOLWAAKN Nepeaaydm HarpysKu1 y Kpas uam yrnaa naockoro 3/IeMeHTa - B BUZe AByX
BapPMaHTOB: 3aMKHYTbIM M PAaCNOIOXKEHHbIM BOKPYT NI0WAAKM Nepeaaqn Harpyskn 1 He3aMKHYTbIM,
CNeayloLmMM OT KpaeB NI0CKOro 3/1eMeHTa (PUCYHOK 7.9 6, B). B 3TOM C/lyyae yunTbIBaOT HAaMMEHbLLYIO
HecyLyto cnocobHOCTb NPU ABYX BapMaHTaX PacrnonoXKeHUA PacyeTHOro KOHTYPa NoNepeyHoro ceyeHus.

Mpyv pacnonoKeHUr NonepeyHor apMmaTypbl He PaBHOMEPHO MO KOHTYPY PacyeTHOro NonepeyYyHoro
ceyeHun, a COCPeAoTOUYEHHO Y ocelt NAoLWaAKN Nepeaadn Harpysku (KpectoobpasHoe pacnonoxKeHue
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nonepeyYyHoin apmaTypbl) pacHeTHbIM KOHTYP NonepeyHoro ceveHmsa 6eToHa NPUHMMAKOT PaCcMoNOKEHHbIM
Mo AMaroHaAbHbIM AMHUAM, CEAYIOLLMM OT KPas Pacno/ioXKeHMs nonepevHon apmartypsl (pUcyHoK 7.9, r).

Mpu gencTBuM MoMeHTa M B MecTe NPUAOKEHUA COCPELOTOUYEHHOW Harpy3Ku Noa0BMHY 3TOr0 MOMEHTa
YUMTLIBAIOT NPU pacyeTe Ha NPoAaBAMBaHME, a APYTYIO NONOBMHY YUUTLIBAIOT NPU pacyeTe no
HOPMa/IbHbIM CEYEHUAM MO WNPUHE CEYEHUSA, BKIIOYAIOLWEN WNPUHY NIOLWAAKN Nepeaaum HarpysKku u
BbICOTY CeYeHMA NAOCKOro 3/1eMeHTa o ob6e CTOPOHbI OT NIOLWAAKN Nepeaaydm HarpysKu.

an AEﬁCTBMM cocpeaoTOYEHHbIX MOMEHTOB U CUJIbl, B YCZTOBUAX MPOYHOCTU COOTHOLUEHNE MeXOY
AEVICTBVIOLLI,VIMVI cocpeaoTo4eHHbIMN MOMEHTAaMMU, Y4YUTbIBAaeMbIMU NMPU NPOAaBINBaAHUN, N NpeaebHbIM
MOMEHTOM NPUHNMAIOT HE 60nee COOTHOLLEHNS mexay ,D,eVICTBleU.LMM cocpeaoTO4YEHHbIM U NpeaebHbIM

YyCUANAMM.

Pacuem snemenmoe 6e3 nonepeunoii apmamypel Ha NpoOAGIUSAHUE NPU  OelUCmBUU
€cOCPedomoyeHHOl CUTbL

7.31 PacueT anemeHTOB 6€3 NnonepeyHol apmaTypbl Ha NPOAaBAMBaHUE NPU AENCTBUM
COCPeAoTOYEHHOM CUbl NPOU3BOAAT M3 YC0BUA, B KOTOPOM COCPeAOTOYEHHAA CUa OT BHELUHEN HarpysKku
O01XHa 6bITb MeHbLUIE AKX paBHa NpeaesbHOMY YCUANIO, BOCMPUHUMaeMoMy 6eTOHOM

Fb < RotiAb, (7.53)

rae Rpe - TPOYHOCTb BETOHA Ha pacTaxkeHue, onpegensatoT no ¢opmyne (5.7) B 3aBUCMMOCTH OT cpeaHeit
TemnepaTypbl NJOLWAAN KOHTYPa PAaCYETHOTO NOMepPeYHOro CeYeHus;

Ap - NNOWaAb PacyeTHOro NONEPEYHOTo CEYEHMA, PACMONOKEHHOTO Ha paccToAHUKU 0,5ho OT rpaHuMLbI
naoLaam NpUNoKeHUs cocpeaoToUdeHHomn cunbl F (pucyHok 7.10).

Mnowaab A, onpeaensatoT no dopmyne

Ap = uh, (7.54)

roe u - nepumMmeTp KOHTYpa pacyeTHOro NonepeyHoro ceyeHus;
ho - npuBeseHHan paboyas BbicoTa cevyeHus ho = 0,5(hox + hoy);

hox 1 hoy - paboyas BbicOTa ceveHus gaa NPoAO/IbHOM apMaTypbl, PACNOIOKEHHON B HanpaBAeHUN ocei
XnY.
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1 - pacyeTHOe nonepeyvyHoe ceyeHue; 2 - KOHTYP PaCYETHOro NOMNepPeYHOro ceYeHus;
3 - KOHTYP NJIOLWALKM NPUIOXKEHUA HArPy3KM

PucyHok 7.10 - Cxema pna pacueTa ene3obeToHHOI NAUTbl HAa NpoaaBausaHue 6es
nonepeyHoit apmaTtypbl Npu TemnepaTypHOM BO34EACTBUU CHU3Y NAUTDI

Pacuem onemenmoe ¢ nonepeunoi apmamypoiu Ha NpoOAGIUGAHUE NPU  OelCmEUl
COCPeO0OmoYeHHOU CUTbL

7.32 PacyeT 3/1eMEHTOB € NOMNepPevyHON apMaTypoi Ha NpogaBAMBaHME NPU AENCTBUN COCPELOTOUYEHHOM
cunbl (pucyHoK 7.11) nponseBoaaT U3 ycioBus

FL<Fy+ st, (755)

rae Fow - NpeaenbHoe ycuame, BOCNpMHMMaeMoe nomnepeyHor apmaTypoii npy npoaasiMBaHnm;
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F» - npesenbHoe ycuave, BOCNpuHMMaemoe 6eToHOM, onpeaensemoe cornacHo (7.53).
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1 - pacyeTHoOe nonepeyHoe ceyeHue; 2 - KOHTYP PacYeTHOro NONepeyHoro CeYeHus;
3 - rpaHMLa 30HbI, B Npeaenax KOTOPOW y4MTbIBAETCA NoMnepeyHas apmaTtypa;
4 - KOHTYp pacYeTHOro NonNepeyYHoro ceyeHms H6es yyeTta B pacyeTe NonepeyHolr apmaTypbl;
5 - KOHTYp N/IOWAAKM NPUIOXKEHUA HArPy3Ku

PucyHok 7.11 - Cxema pna pacueTa Ha NpoAaBAMBaHUE Keneso6eToOHHOMU NAUTbI C
BEPTUKANbHOW PaBHOMEPHO pacnpeaeieHHON nonepeyHoi apmaTypoii npu
TemnepaTypHOM BO3A,eCTBUM CHU3Y NJIUTDI

Ycunue Fiy, BOCNPUHMMaEMOE NonepeYyHon apmaTypoit, HopmaabHOM K MPOA0/bHOM OCK 31eMeHTa U
pacnonoKeHHO! paBHOMEPHO BAO/1b KOHTYPa pPacyeTHOro NonepeyYHoro ceveHuns, onpeaenator no

dopmyne
Fsw=0,8gswU, (756)

r4e gsw - YCUANE B NOMNepeyHoi apmaTtype Ha eANHULY AJIMHbI KOHTYpa PacYeTHOro nonepeyHoro
ceyeHun, pacrnonNoKeHHoW B npeaenax pacctoaHua 0,5h No 06e CTOPOHbI OT KOHTYpPa PacYeTHOro ceyeHus
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v o (7.57)

rae Rswt - onpeaenstot no popmyne (5.15);

Asw - NNIOWAAb CEYEHMA NOMePEeYHON apmaTypbl C LLArOM Sy, PACNOJIOKEHHOW B Npesenax pacCcTosHUSA
0,5ho No 06e CTOPOHbI OT KOHTYPa PACYETHOTO NOMEePEeYHOro CeYeHuUs;

U - NepMMeTpP KOHTYpa pacyeTHOro NonepeyHoro ceyeHuns, onpeaensemplin cornacHo 7.31.

Mpy1 pacnonoxeHur nonepeyHon apMmaTtypbl He PaBHOMEPHO MO KOHTYPY PacyeTHOro nonepevyHoro
CeyeHun, a CocpesoTOUYEHHO Y Ocel NaoLWaan nepeaayun Harpysku (KpectoobpasHoe pacnosioxeHue
nonepeyYyHoMn apmaTtypbl), NEPUMETP KOHTYPA U A1A NONepeyHolr apMaTypbl TPUHUMALIOT NO GaKTUYECKUM
A/IMHaM Y4YaCcTKOB Pacno/ioKeHUs nonepeyHoi apmatypbl Lswx U Lswy MO pacHeTHOMY KOHTYpPY
npoaasanBaHus (pUcyHok 7.9, r).

3HauyeHue Fp + Fsw NPUHMMALOT He 6onee 2F,. MonepeyHyto apmaTypy y4MUTbIBAOT B pacyeTe npu Fqy He
meHee 0,25F,.

3a rpaHu1LEN PACMOIOKEHMA NONEPEYHOM apMaTypbl pacyeT Ha NPoAaBANBaHNE NPOU3BOAAT COMNAacHO
7.31, paccmaTpuBas KOHTYp pacYeTHOro NOMNepeYyHOro ceveHuns Ha pacctosaHnm 0,5h0 OT rpaHuULbI
pacnosioXeHusa nonepeyHoli apmatypbl (pucyHok 7.11).

Mpy cocpesoTOUYEHHOM PACMOIOKEHNN NONEPEYHOM apMaTypbl MO OCAM MAOWAAM Nepesayn Harpysku,
KpOMe 3TOro, pacyeTHbI KOHTYP NONepeYyHoro ceyeHna 6eToHa NPUHNUMALOT MO AMAroHaAbHbIM JANHUAM,
CNeayoLWMM OT Kpas pPacno/ioXKeHUs nonepeyHon apmatypsl (pUcyHokK 7.9, r).

MonepeyHasn apmaTypa AOMKHA YA0BNETBOPATb KOHCTPYKTUBHBIM TPeBOBaHUAM.

Pacuem snemenmos Ha npodaeﬂueaHue npu Oeticmeuu cocpebomoqeimblx CUJjibl U u32u6a70u;ezo
MomeHma

7.33 PacyeT anemeHTOB 6€3 nonepeyHoit apmaTypbl Ha NpoAaBaMBaHNe NPU COBMECTHOM AeNCTBUM
COCPEeAOTOUEHHbIX CUAbI M M3rnbatolero momeHTa (pUcyHok 7.10) nponsBoanT ns ycaosus

F M _

— . %o,

F, M, (7.58)

rae Fu M - cocpeaoToyeHHble cuna v M3rnbatowmini MOMEHT OT BHELLHEW HarpysKu, yunTbiBaemble npu
pacyeTe Ha npoaasnunsaHue (7.30);

Fon My - npegenbHble 3Ha4YeHUA COCpE,CI,OTO‘-IEHHOﬁ Cunbl N VI3I'VI63I'OLLI,€I'O MOMEHTAa, KOTOPblE MOTyT
6bITb BOCNPUHATDLI 6eToHOM B pac4eTHOM nonepevyHom cevyeHn Npun nx pasgeibHOm ,EJ,EI\/’ICTBMM.

B ’kene306eTOHHOM KapKace 34aHWUi C NJI0CKMMM NEPEKPbITUAMU COCPEAOTOUYEHHbIN N3rnbatoLwmii
MOMEHT PaBeH CyMMapHOMY M3rnbaroL,emy MOMEHTY B CEYEHUAX BEPXHEN U HUMKHEN KOIOHH,
NPUMbIKaIOLWMX K MEePEKPLITUIO B pacCMaTPUBAEMOM y3he.

MpeaenbHyto cuny Fp, onpegenatoT cornacHo 7.53.

MpeaenbHbIn n3rnbatowmii MomeHT M, onpeaenaioT no popmyne
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Mb = Rbtthho, (759)

rae Wp - MOMEHT CONPOTMBAEHMNA PAacYeTHOro NONepPeyYHoro ceyeHuns, onpeaenaemblin cornacHo 7.35.

an AEVICTBMM VI3I'VI63IOLLI,MX MOMEHTOB B ABYX B3aMMHO NepneHaunKynApHbIX NJIOCKOCTAX pacyeT
npon3BogAT U3 ycnoBsuAa

F M, M

— — " c— %,

F, M, M,

X

(7.60)

roe F, Mxn M, - cocpeoToueHHble cuia U usrnbaroLme MOMEHTbI B HarnpaBaeHuax ocei X n Y ot
BHELUHEWN HarpysKu, yunTbiBaemble Npu pacyeTe Ha npoaasamnsaHue (7.30);

Fb, Mpx 1 My - NpefenbHble CoCpeaoToOUYeHHbIe cMna U n3rubatome MOMEHTbI B HanpaBaeHuax ocen X u
Y, KoTopble MOryT 6bITb BOCNPUHATLI BETOHOM B PacyeTHOM MoMNepeyYHOM CEYEHUU NPU UX PashelbHOM
OeNCcTBUN.

Ycunune Fp onpepenatoT cornacHo 7.31.

Yennuna Mg v Mby onpeaenarT CoOrnacHO yka3aHnAaMm, npunBegeHHbIM Bblille, Npu AGVICTBMM MOMEHTa
COOTBETCTBEHHO B MJI0CKOCTU OCK X 1 B NJIOCKOCTM OcH Y.

Mpun pacnonoxeHmm COCpe,D,OTOHeHHOﬁ Chbl BHEUEHTPEHHO OTHOCUTE/IbHO UEeHTPa TAXeCTU KOHTYpPa
PaC4Y4ETHOro nonepevyHoro ce4eHnAa 3Ha4eHnA M3FM63IOLLI,MX coCpeanoTo4YeHHbIX MOMEHTOB OT BHELUHEM
Harpysku onpeaenAatoT ¢ y4eTtom A0ONO/THUTE/IbHOIO MOMEHTA OT BHELEHTPEHHOIO NPUIOXKEHNA
COCpE,D,OTO‘-IEHHOﬁ CUIbl OTHOCUTENBbHO LLEHTPA TAXKECTU KOHTYPA PaC4YETHOIo nonepeYvyHoro ce4eHuA.

7.34 PacyeT NPOYHOCTM 3/1eMEHTOB C NONepeyYHol apmaTypoit Ha NpoAaBAnBaHMe NPy AeNCcTBUN
COCPEeAOTOUEHHbIX CUAbI M M3rnbatoLero momeHTa (pUcyHoK 7.11) nponsBoanT u3 ycaosus

F . M
F,+F, M,+M

M

s (7.61)

roe Fu M - cocpeoToYeHHble cMna U n3rnbaioLLmii MOMEHT OT BHELLIHE HarpysKu, yuntbisaemble npu
pacyeTe Ha npoaasnunsaHue (7.30);

Fy» 1 My - npeaenbHble COCPeaoTOUYEHHbIE CMNa U M3rnbatoWwmnin MOMEHT, KOTOpble MOTYT BbITb
BOCMPUHATbI 6ETOHOM B pac4eTHOM NOMNepeyHoOM CeYEHUN NPU UX pa3genbHOM AeUCTBUN;

Fsw ¥ Ms,, - NpefienbHble CoCpeoTOUYEHHbIE CUMA U U3TMBAOWMIn MOMEHT, KOTOpPbIE MOTYT BbITb
BOCMPUHATLI NONEPEeYHOM apmaTypol Npu UX pasaeslbHOM AeNCTBUM.

Yennua Fp, Mp n Fs, ONpegenatoT cornacHo 7.32 n 7.33.

Ycunune My, BOCNPUHUMMaeMoe NonepeyHoi apmaTypoit, HOPMaabHOM K NPOA0bHON OCU 31eMeHTa U
pacnonoKeHHO! PaBHOMEPHO BAO/Ib KOHTYPa PacyeTHOro ceyeHus, onpeaenstoT no popmyne

My, = O;qustw; (762)

rae gsw n Wiy, - onpegenatot cornacHo 7.32 n 7.35.
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Mpwn AEVICTBMM coCcpeaoTo4YeHHbIX VI3FVI6aI'OLLI,VIX MOMEHTOB B ABYX B3aMMHO nepneHAnKyAAPHbIX
NTIOCKOCTAX pacyeT Npon3sBoaAT U3 ycaosua

F “[:: ; "[.1
F;' L F;» | “[;‘:; i3 “I:-A:; | “[;‘;. +“[:'.._:

-

(7.63)

roe F, Mxn M, - cocpefoToueHHble cuia U usrnbaroLme MOMEHTbI B HarnpaBaeHUax ocen X u Y ot
BHELUHWX Harpy3oK (7.34);

Fb, Mpx ¥ My - NpefienbHble COCPeOTOUEHHbIE CMNA U N3rMbatoLwMe MOMEHTbI B HaNpaBAeHUN ocent X
Y, KOTopble MOTyT 6bITb BOCNPUHATLI 6ETOHOM B pacy4eTHOM NOMNepPeyYHOM CeYEHUU NPU X pasaebHOM
AencTBnu;

Fsw, Mswx ¥ Msy,, - NpeaenbHble COCPefoTOUYEHHbIe CUa U M3Tnbatowme MOMEHTbI B HanpaBeHUAX OCcel
X 1Y, KoTopble MOryT 6bITb BOCMPUHATLI NONEPeYHOM apmaTypoi Npu UxX pasaeibHOM AeNCTBUM.

Yeunua Fp, My, Mpy 1 Fsy ONpeaenatoT cornacHo ykasaHuam 7.32 n 7.33.

Yeunne Mgy x t Mgy,y, ONPesenstoT COrnacHo yKasaHWaM, NpuBeaeHHbIM Bbille, MPU AeNCTBUM
N3rnbatoLLero MOMEHTa, COOTBETCTBEHHO B MJIOCKOCTM OCK X U B NJIOCKOCTN OCH Y.

B ycnosusx (7.61 n 7.63) NpUHMMAtOT 3HaYEHUSA:

Fb + Fow < 2Fp; (7.64)

Mp + Msy < 2Mb; (7.65)
Mpx + Mswx < 2Mpx; (7.66)
My + Mo,y < 2Mp,. (7.67)

7.35 B 0buiem ciyyae 3HaYeHMe MOMEHTA COMPOTUB/IEHUA PACYETHOIO KOHTYpa 6eToHa npu
npozasnnaHnn Wiy, B HanpaBAeHWUAX B3aMMHO NeprneHANKYAAPHbIX oceit X 1 Y onpeaensatot no ¢opmyne

) (.

=0 = ) 7.69)

rae lpxiy) - MOMEHT MHEPLUMIN PaCHeTHOrO KOHTYPa OTHOCUTEIbHO ocelt Xo 1 Yo, MpoXoaalumx Yyepes ero
LEeHTp TAXKeCcTU (pUcyHokK 7.9);

y(x)Tax - MaKCMMaJZibHOEe pPacCToAHME OT PACHETHOIO KOHTYpPa A0 ero UeHTpa TAXKECTU.

3HaYeHNEe MOMEHTA UHEPLUU lpy(y) ONPEAENAIOT KaK CYMMY MOMEHTOB MHEPLMU lpyy)i OTAENbHBIX
YYaCTKOB PacyeTHOro KOHTypa NonepeyHoro ceYeHns OTHOCUTEIbHO LLeHTPasIbHbIX 0Cei, MPOXoAALLMX
yepes LLeHTP TAMKECTU PacYeTHOro KOHTYpa.

MonoxeHWe LeHTPa TAXKECTU PACYETHONO KOHTYPA OTHOCUTE/IbHO BbIGPAHHOM OCK ONpeaenstoT No
dopmyne

2 Lx ()

.\‘(}‘): = ST :
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rae Li- pAvHaA oTAeNbHOro Y4aCTKa PaC4eTHOIro KOHTYypa;

x,-(y,-)o - PaCcCToAHME OT LEHTPOB TAXKECTU OTAE/NIbHbIX Y4aCTKOB pac4eTHOro KOHTypa A0 Bbl6paHHbIX ocelt.

7.36 [na 3aMKHYTOro NPAIMOYro/IbHOrO KOHTYpa (pUcyHOK 7.9, g, 2) ¢ AAnHOWM yYacTkoB Ly L, B

HanpasaeHMM oceit X 1 Y LeHTP TAKECTU PACMO/IOKEH B MeCTe nepeceyeHna oceit CUMMETPUN KOHTYpa.

3HayeHne MOMEHTa MHEPLMM PaCUYETHOTO KOHTYpa onpeaenatoT no dbopmyne

Ioxty) = Ibxty)z + loxty)2,
rae lox(y)1,2 - MOMEHT MHEPLIMM YHACTKOB KOHTYPaA A/IMHOM L 1 L, OTHOCUTENBHO OCcel X1 1 Ys,

cosnagawuwme cocamm X n'Y.

3HaueHUA )12 ONpeaenatoT no popmynam (7.71 v 7.72), NpUHUMAA YCIOBHO LWUNMPUHY KaxK[oro
Yy4YacTKa KOHTYpa AANHOM Ly 1 L, paBHOWN eauHMLE:

Lo = Ty 16
-7;-. )2 = 0=5L. x 5
OneuvatKa.
3HaueHunn Wiy onpegenatoT no popmyne:
- 1‘.‘. PR
n e — _’A‘:
0,:./'._..

n.i.‘;,_'.' = (LAL x) T 033[‘

(7.70)

(7.71)

(7.72)

(7.73)

(7.74)

7.37 lnsa He3aMKHYTOro PacyeTHOro KOHTYpa, COCTOALLErO M3 TPeX NPAMOINMHENHbIX YYaCTKOB A/IMHOM Ly

n L, (prcyHOK 7.9, 8), Hanpymep Npu PacnooKeHUN NIOWALKM Nepesayn Harpyskn (KOJIOHHBbI) y Kpas

NJ0CKOTo 371emeHTa (NANTbI MepeKpbITUA), NONOKEHWNE LIEHTPa TAMKECTM PacyeTHOro KOHTypa B
Hanpas/ieHUn ocK X onpeaenstoT no popmyne

L+LL

2L +L,

d B Hanpas/1€H1UN oCn Y- LEHTP TAXKECTUN PACNOSIOKEH MO OCU CUMMETPUN PACHETHOIO KOHTYpPaA.

3HaYeHUA MOMEHTA MHEPLUMMN PACYETHOrO KOHTYPa OTHOCUTENBHO LieHTPasibHbIX 0ceit X1 1 Y;
onpeaenstoT no ¢opmyne (7.70).

3HaueHuA Ipa U Iy, onpeaenaoT no dopmynam:

+2L (x, —-05L.);

ox|f‘*

Ibxa = Ly(Lx - Xo)z.

OneyvartKa.
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3HaueHus lpy1 U Iy, oNpeaenstoT no popmynam:

I,,=05LL (7.78)

-7 112
Iy =1L, /12 (7.79)

3HaueHuns Wiy, n Wy, onpeaenatoT no popmynam:
Wo=22 W, =ta,
0y L—% (7.80)
21,

IT';.} =L

L-‘: (7.81)

|_|pVI pacyeTe NPUHNUMAKOT HaMMeHbLUME 3Ha4YeHUA MOMEHTOB COMPOTUBNEHUA Wox.

7.38 1N He3aMKHYTOro PacyeTHOro KOHTYpa, COCTOALLErO M3 ABYX NPAMOAMHENHbIX Y4acTKOB ANNHOM Ly
n L, (pucyHOK 7.9 6), Hanpumep NP PacnoNOKEHMM NAOLWALKN Nepesayn Harpyskn (KoNoHHbI) B6a13u
yrna nAoCKOro anemeHTa (MAnTbl NepekpbITUA), MONOXKEHME LIEHTPa TAXKECTN PacieTHOro KOHTypa B
HanpasaeHuun ocelt X 1 Y onpegensatoT no popmyne

3y < Lokio +05L,
X (y,) =———— —
Mty (7.82)
3HayeHMA MOMEHTa MHEPLMM PACYETHOIO KOHTYPA OTHOCUTE/IbHO LLeHTPaNbHbIX ocen X1 n Yq
onpeaenstoT no ¢opmyne (7.70).
3HauYeHUA lpx(y)1 U lbxiy)2 ONPESENALOT N0 GopMynam:
i , "
Iy=—=2+L(x-05L,);
12 (7.83)
Ibxa = Ly(Lx - XO)Z; (7.84)
Ioy1 = L(Ly - yo)’; (7.85)
) 5 o
Lyo==2+L[y,—05LJ.
Coz : (7.86)
Onevartka.
3HaueHns Wi n Wy, onpegenstoT no popmynam:
Y . I,
n” = n: — L -
2y x ¥ (7.87)
I'u - 1
IT’:,_ = U;_1 — 7 =
Yoy y % (7.88)

anI pacyeTe NPUHNUMAKOT HaMMeHbLUME 3HaYEeHUA MOMEHTOB COMPOTUBNIEHUA Wx 1 Wby.
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7.39 3HayeHMA MOMEHTOB COMPOTUBEHMA NONEPEYHOM apMaTypbl NPU NPoAaBANBAHUN Wiy ) B TOM
CNy4yae, Korga nonepeyHaa apmatypa pacnonoxeHa paBHOMEPHO BA01b PAaCYETHOIO KOHTYpa
npozasanBaHua (pUcyHok 7.9) B npeaenax 30Hbl, FpaHuLLbl KOTOPOK OTCTOAT Ha paccTosHuKn 0,5h B
KaXkAylo CTOPOHY OT KOHTYpa NpoAasanBaHuA 6eToHa, MPUHUMAIOT PaBHbIMU COOTBETCTBYHOLLMM
3HaYeHnAMm Wi u W,

Mpy pacnonoxKeHUn NnonepeyHor apMmaTtypbl B NJI0OCKOM 3/IeMeHTe COCPeLOTOUYEHO MO 0CAM rpy30BOWA
NAOLWAAKKN, HANPUMEP MO OCK KOJIOHH (KpecToobpasHoe pacnooxKeHue nonepeyHol apmaTypbl B
NnepeKpbITUK), MOMEHTbI CONPOTMB/IEHWA NONEPEYHON apmaTypbl ONpesenstoT, NPUHUMasn
COOTBETCTBYHOLLYHO GAKTUYECKYIO AJIMHY OFPAHMYEHHOro Y4acTKa Pacno/IoXKeHMsA NonepeyHon apmaTtypbl o
pacyeTHOMY KOHTYpPY NPOAaBANBAHUA Lswx U Lswy (PUCYHOK 7.9 2).

8 Pacuer 3/1eMeHTOB ’KeJ1e300eTOHHBIX KOHCTPYKIMH 110 NMpeieJJbHbIM COCTOSTHUSIM BTOPO#
rpyIbI

O01mme mMoJ10KeHu s

8.1 PacyeTbl No nNpeaeibHbIM COCTOAHUAM BTOPOW rpynmbl BKAKOYAIOT:
pacyeT No PacKpbITMIO TPELLMH;
pacyeT no aepopmaumam.

8.2 PacueT no 06pa3oBaHMIO TPELLMH NPOU3BOAAT 411 NPOBEPKM HEOHXOAMMOCTM pacyeTa no
PaCKPbITUIO TPELLMH, a TaKKe ANA NPOBEPKN HEOBXOAMMOCTU yyeTa TPELLMH NpU pacyeTe no
pedbopmauusam.

lMpu pacyete No npeaesbHbIM COCTOSHMAM BTOPOM FPynMbl HArPy3KW NPUHUMALOT C KO3bPULMEHTOM
HaAeKHOCTU No Harpyske yr=1,0.

Pacuer :kes1e300€eTOHHBIX 3JIEMEHTOB 0 PACKPBITHIO TPELIMH

8.3 Pacuer »kene306eTOHHbIX 3/1eMEHTOB MO PAaCKPbITUIO TPELLMH NPOM3BOAAT B TEX Cy4YanX, Koraa
N3rnbaloLWMiA MOMEHT OT BHELLHEN HarpysKu n TemnepaTtypbl M OTHOCUTENbHO OCKU, HOPMasIbHOWM K
NAIOCKOCTU AeiCTBUA MOMEHTA U NPOXOSALLEN Yepes LieHTP TAKECTU NpUBeLEHHOro NoNepeyYHoro ceyeHus
anemeHTa, 6onblue M3rnbarowero mMomeHTa Mc, BOCNPUHUMAEMOrO HOPMa/ibHbIM CEYEHNEM 3/1eMeHTa
npv 06pasoBaHnM TPELLMH 1 onpeaensemoro no dopmyne (8.3).

[N LeHTPaNbHO PACTAHYTLIX 3/IEMEHTOB LUMPUHY PACKPLITUA TPELLMH ONpesenstoT, Koraa npoao/ibHoe
pacTarmealoLLee ycuame oT BHELWHEN Harpysku U Temnepatypbl 60ablue NPOAOALHOMO PacTATMBAIOLLErO
yeunma Nere, BOCIPUHUMAEMOrO 31eMEHTOM Npu 06pa3oBaHNM TPELMH M onpeaensemoro no popmyne
(8.9).

8.4 Pacuer »kene306eTOHHbIX 3/1eMEeHTOB MPOU3BOAAT MO HEMPOLO/IKUTENBHOMY U NPOAOIKUTENIBHOMY
PaCKpbITHIO TPeLmMH. HenpoaoaKuTeibHOe packpbiTUe TPELMH onpeaenatoT OT COBMECTHOro AencTBuA
NOCTOSAAHHbIX N BPEMEHHbIX (ANUTENbHbIX U KPaTKOBPEMEHHbIX) HAarpy3oK Npu KpaTKOBpeMeHHOM Harpese,
NPOLOMNKUTEIBHOE - TONIbKO OT NOCTOAHHBIX M BPEMEHHbIX ANTE/IbHbIX Harpy3oK Npu A4JIMTeIbHOM
Harpese. LLUnMpuHa pacKpbITUA TPELWMH e OT AEACTBUA BHELLHEN Harpy3Ku 1 TemnepaTypbl, onpegensemas
no ¢opmynam (8.3 1 8.9), He A0AKHA NPEBbIWATL NPEeAENbHO A0NYCTUMYHO WNPUHY PACKPbITUA TPELLMH,
KOTOPYO NPUHMMAIOT PaBHOW:
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a) n3 ycnosus obecnevyeHma COXPaHHOCTM apMmaTypbl:

0,3 MM - NpKU NPOAONKNUTENBHOM PACKPbITUN TPELLMH;

0,4 MM - NPV HENPOLOIKUTENBHOM PACKPbITUM TPELLUH;

6) 13 ycnoBuMA orpaHUYEHUA NPOHNLAEMOCTU KOHCTPYKLNIA:
0,2 MM - NPU NPOAONKUTENBHOM PACKPbLITUN TPELLMH;

0,3 MM - NpW HENPOAOIKUTENBHOM PACKPbITUM TPELLUH.

8.5 LMpUHY pacKpbITUA TPELUH derc ONPEAENAIOT UCXOAA U3 B3aMMHbIX CMELLEHNIA PacTAHYTOM
apmatypbl 1 6eToHa No 06e CTOPOHbI TPELMHbI HAa YPOBHE OCM apMaTypbl U MPUHUMALOT:

NpY NPOAO/IKUTENIbHOM PACKPbITUM TPELLMH

Ocre = Ucrel; (8.1)

npu HeENPOA4O/IKUTENIBHOM PaCKPbITUN TpeLWNH

Ocre = Aerc, 1 + A rc,2 - Aere,3, (82)

rAe Ocre1 - WAPUHA PACKPbLITUA TPELLMH OT NPOAOIKUTENbHBIX MOCTOAHHBIX U BPEMEHHbIX Harpy3ok npu
O/NTEeNbHOM Harpese;

Qecrc,2 - WWPWHA PACKPbITUA TPELLMH OT NPOAOJIKUTENBHOTO AeACTBUA NOCTOAHHBIX M BPEMEHHbIX
(ANUTENbHBIX U KPAaTKOBPEMEHHbIX) Harpy3oK Npu KPaTKOBPEMEHHOM Harpese;

Qecre3 - WAPMHA PACKPbITMA TPELWMH OT NPOAOIKUTENBHOTO AEUCTBUA NOCTOAHHBIX M BPEMEHHbIX
ANNUTENbHbIX Harpy30K NPy KpaTKOBpPeMeHHOM Harpese.

OnpenesieHne MOMEHTa 00pa30BaHMsl TPEIIUH, HOPMAJIBbHBIX K MPOJA0JbHOI OCH 3JIeMEHTAa

8.6 Marnbatowmit MOMeHT M. Npy 06pa3oBaHUM TPELLMH onpeaenarT cornacHo 8.9.

Ecnm ycunus B xkene3obeToOHHOM 3/1eMeHTe Bbi3BaHbl TO/IbKO BO34EMCTBMEM TEMMNEPATYPbI, TO pacyeT
06pa3oBaHUA TPELWMH CeayeT NPOM3BOANTD: B 3/IEMEHTaX CTaTUYECKM HeonpeaeIMMbIX KOHCTPYKLUMUIA,
Korga nepenag remnepaTypbl o BbicoTe ceveHua 6onee 30 °C; B CTaTUYECKM ONpeaeIMMbIX KOHCTPYKLMAX
- 6onee 50 °C; npu aToM TemnepaTypa pPacTAHYTON apMaTypbl B 31eMeHTax U3 06bI4HOro TaXKenoro 6eToHa
Bbiwe 100 °C 1 U3 }KapocToiKoro KenesobeToHa - Boiwe 70 °C.

MpY COBMECTHOM BO3AENCTBMM HarpysKu 1 TeMnepaTypbl TpewwmHa obpasyeTca OT BHELWHEW HarpysKku
npu 6onee HU3KMX TemnepaTtypax.

PacueT no o6pasoBaHMIO TPELWMH Npu TemnepaTypax Bbiwe 200 °C, anemeHToB c WU 2 0,4 % MOXKHO He
NPOWU3BOAMUTb, TaK KaK 3TU 3/IeMeHTbl PaboTatoT € TPELMHAMM B PACTAHYTOM 30He.

8.7 OnpegeneHve momeHTa 06pa3oBaHUA TPELLMH NPOU3BOAAT C YYETOM Heynpyrux aedopmaumii
pacTaHyToro 6eToHa cornacHo 8.8. [lonyckaeTca MOMEHT 06pa3oBaHuMA TpeLwmH onpegensaTb 6es yyeTa
Heynpyrux gedopmaumii pactaHyToro 6etoHa no 8.9. Ecam npu atom ycnosusa 8.4 1 8.20 He
YAOBNETBOPAIOTCA, TO MOMEHT 06pa3oBaHuMA cneayeT onpeaenaTb C yY4eToM Heynpyrux aedbopmaumii
pacTaHyToro 6eToHa.
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8.8 MoMeHT 06pa3oBaHUA TPELLMH C y4eTom Heynpyrux aedopmalnin pactaHyToro 6eToHa onpeaenawot
C YYETOM C/ieayHoLMX NONOXKEHUA:

ceyeHus nocne gepopmnpoBaHMNA OCTAOTCA NJOCKUMU;
3MOpYy HaNpsAXKeHUM B CxKaTol 30He 6eToHa NPUHUMAIOT TPeyroabHo GopMbl;

3MNIOPY HANPAXKEHUIN B PACTAHYTON 30HE NPMHMMAIOT TpaneuneBnaHoM GopMbl C HANPSKEHUAMMU, He
NPEeBbIWAWMMM PacYeTHbIX 3HaYEHUI CONPOTUBIEHNA BETOHA PaCTAKEHWUIO;

HanpAXKeHna B apmaTtype NpMHMMAIOT B 3aBUCMMOCTM OT OTHOCUTENbHbIX AedopmaLmii Kak ana
ynpyroro Tena (pucyHok 8.1);

OTHOCUTENbHYIO AedOpPMaLMIo KpaiHero PacTaHyTOro BOJIOKHa 6eToHa NPUHUMALOT PaBHOM ee
npegeibHOMY 3HaYEHUIO €yt NMPU KPaTKOBPEMEHHOM eNCTBUM Harpy3KKU U Harpesa; Npw 4,ByX3HauHoW
antope aedopmaLmii B CEYEHUMN INEMEHTA - MPUHUMAIOT PABHOM Epry.

—— Fmy

0)
o s £,
" [
M LL M #
N o |
Cel |.TI Eel LE
|
Os & Os
Eb2 Rb‘t..s:r.t Ew2 Rht,ser,t

1 - ypoBeHb LeHTpa TAXECTU NPUBEAEHHOIO NONEePeYHOro ceveHms

PucyHok 8.1 - Cxema Hanpa)KeHHo-4epopMMPOBAHHOr0 COCTOAHUA CEYEHUA INeMEeHTa
npu nposBepKe obpa3oBaHUA TpeLnH Npu aeincteun usrnbalowero momeHra (a),
n3rnbarow,ero MOMeHTa U NpoAoNbHOM cunbl (6)

8.9 MomeHT 06pa3oBaHus TpelwmH 6e3 yuyeta Heynpyrmux gedopmaumii pactaHyToro 6etoHa M
onpeaensioT Kak Ana CN/iOLWHOro ynpyroro Tena no ¢opmyne

Mcrc = (Rbt,Ser,t - obt + ocs)Wi- Nex. (8.3)

B popmyne (8.3) 3HAK «NAOC» MPUHUMALIOT NPU CHMUMAIOLLEN CUNE U 3HAK KMUHYCY» -NPU
pacTtarusatouieit cune N.

MOMEHT COMNPOTUB/IEHNA NPUBEAEHHOIO CEYEHUA A/1A KPalHEro pacTAHYTOro BoJIOKHa beToHa W,
onpeaenstoT no opmyne

(8.4)
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rOe ex - PacCTOAHUE OT TOUKM NPUNOXKEHNA NPOAO0AbHOM CUAbl N, PACNONOMKEHHOM B LLEHTPE TAXKECTH
NnpvBeLEeHHOro CeYeHUs a1eMeHTa, 40 A4P0BOW TOUKM, Hanbonee yaaneHHOM OT PacTAHYTOM 30Hb,
TpewwmMHo0H6pa3oBaHNe KOTOPOK NPOBEPAIOT.

3HayeHue e, onpeaensetca no ¢opmyne

“ (8.5)

MOMEHT nHepuMn NPUBEAEHHOTO NOMEPEYHOTO CeYEHUA Jreg ONPEAENAIOT No popmynie (6.27).
PaccTosiHMe oT Hanbonee PacTAHYTOro BOJIOKHA BETOHA A0 LLeHTPa TAXKECTU NPUBEAEHHOTO NONepPeyHoro
ceyeHun anemeHTa y: onpeaenstoT no popmyne (6.32). HanpaskeHUa ckaTua OT paclumpeHuns 6eToHa Ha
YPOBHE pacTAHYTOM apmaTypbl NPWU HarpeBse Op: A40MNYCKAeTCA onpeaenatb no popmyne

Obt = QpetpEpt. (8.6)

HanpsaKeHua pacTaXKeHMs OT COKpalleHna 6eToHa Ha YpOBHe PacTAHYTOW apMaTypbl MPU OCTbIBAHUM Ocs
AonycKaeTca onpeaenats no dopmyne

Ocr = acsthbt. (8.7)

B popmynax (8.3, 8.6, 8.7) Rotser,r ONpeaenstor no popmyne (5.8), Ep: - no popmyne (5.9), ap: npuHUMatoT
no 1abn. 5.7, a. - no Tabauvue 5.8 B 3aBMCMMOCTM OT TeMmnepaTypbl 6€TOHA Ha YPOBHE PacTAHYTOM
apmaTypbl.

8.10 JonyckaeTtca momeHT conpoTtusaeHns W onpeaenatb 6e3 yyeTa apmaTypbl. B atom cnyyae
3HaueHus s n I's B dopmyne (6.29) n A; m A's B popmyne (6.27) NPUHMMAIOT paBHbIMM HyAtO. Ans
n3rnbaembIx 3N1eMEHTOB MOMEHT CONPOTUBIEHUs cedyeHns W 6e3 yyeTa apmatypbl onpeaenstoT no
dopmyne

6 (8.8)

8.11 Ycunue Nec npy 06pa3oBaHMM TPELLMH B LEHTPAIbHO-PACTAHYTLIX 3/IeMEeHTaxX ONpeaenstoT no
dopmyne

Ncrc = Ared(Rbt,sert,t - Opt + Ocs)- (89)

3HayeHuA Ared, Rotsert,t, Obt, Ocs NPUHUMAIOT NO 8.9.

8.12 OnpegeneHne momeHTa 06pas3oBaHMA TPELLMH Ha OCHOBE He/IMHeHoW AedopMaLMOHHON Moaenu
NPOU3BOAAT, UCXOAA U3 OOLLMX NONOXKEHWNN, NPUBEAEHHbIX B 5.16, HO € y4eTom paboTbl 6eToHa B
PacTAHYTOM 30HE HOPMa/IbHOMO CeYeHMUA, onpeaenaemon TPEXIMHENHOM Anarpammon COCTOAHMA.
PacuyeTHble XxapaKTePUCTUKM MaTepPMANOB NPUHMMAIOT SR NpesesibHblX COCTOAHMI BTOPOM rpynnbl Npu

MaKCMManbHOM TemnepaType Harpesa KpalHero BONOKHA 6eToHa pacTAHYTOM 30Hbl. 3HaYeHUA M.
onpeaensitoT U3 pelleHma ypaBHEHUN, npeacTaBaeHHbix B CMN 52-101 [1].

PacueT IMPHHBI PACKPBITHSA TPEIMH, HOPMAJIBLHBIX K NMPOA0JIbHOIl 0CH dJ1eMeHTa

8.13 LUnpuHY packpbITUA HOPMabHbIX TPELWMH onpeaenstoT no popmyne
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5t ) (8.10)

roe o1 - Ko3pPULMEHT, yUMTLIBAIOLLMIA NPOLOIKUTENILHOCTb AENCTBUA HArpy3KM U TemnepaTypbl:
¢1 = 1,0 - Npu KpaTKOBPEMEHHOM AEWCTBUM HArpy3KM U Temneparypsbil;

¢1=1,4 - npu 4NAMTENbHOM AEMCTBMM HArpy3Ku U TemnepaTypbl;

b2 - KoapPULMEHT, yunTbiBatoLWMIA NPOdUAb NPOLAObHOM apmaTypbl:

&2 = 0,5 - anA apmaTypbl Nepuoanyeckoro npoduns;

&2 = 0,8 - gna rnagkon apmartypbl;

b3 - KO3PPULMEHT, YUNTbIBAIOLLMNIA XapaKTeP HArpyKeHus:

&3 =1,0 - ana usrnbaembix U BHELEHTPEHHO CHKaTbIX 3/1EMEHTOB;

&3 = 1,2 - 4NA PacTAHYTbIX 3/1€MEHTOB.

KoadduumeHT, yuntbiBatowmii HepaBHOMepHOE pacnpegeneHe oTHOCUTENbHbIX AedopmaLmii
pacTaHyTOM apmaTypbl Mexay TpewmnHamu \\is, AonycKaeTcs NnpuHUMaTL paBHbiM 1. Eciv npu aTom
pacyeTHOe pacKpbiTMe TPeLMH npeBblllaeT npeaensHoe (8.4), 3HaueHue s onpeaenatot no popmyne
(8.21).

8.14 HanpsikeHue B NPOAONbHOM PacTAHYTOM apmaType B HOPMa/IbHOM CEYEHWM C TPELLMHOMN,
COOTBETCTBYIOLLEN BHELLHel HarpysKke 1 TemnepaType, onpeaensioT no opmyne
Mk -y,)

' Jua (8.11)

rae Jred - MOMEHT MHEPLMM NPUBEAEHHOTO NOMEPEYHOro CEYEHNS OTHOCUTE/IbHO Ero LIeHTPA TAMKECTU C
y4eToM NI0oLLaAM CeYeHMA BETOHA TONIbKO CHKATOM 30Hbl, N/IOLLAAEN CEYEHUA CHATON apMaTypbl C
KoaddpuuMeHTOM NpUBEAEHUNN CKAaTOW apMaTypbl K 6ETOHY O's1 M pacTaHYTOM apmaTypbl ¢ KoaddumeHTom
npuBeaeHNa PacTAHYTOM apmMaTypbl K 6ETOHY Ois1.

Jred = Jp + JsOtsz + J's0t's1. (812)

3HauyeHue Jp onpegenatoT no ykasaHuam 8.30. 3HaueHus Js u J's onpeaenstoTt no popmynam (8.35) u
(8.36) u y. - no dopmyne (8.40). Ana nsrnbaembix 31€MEHTOB Y = X (PUCYHOK 8.2), rae X - BbICOTa CXKaTol

30HbI 6eToHa, onpegensemas no 8.31 npu oz = 0.
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1 - LEeHTpP TAXKECTN NPUBEAEHHOro cevyeHuna

PucyHoK 8.2 - Cxema HanpsaxeHuii u gedopmaunii B ceueHUM C TPELLUHON NpU
nencTeum usrnbaiowero momeHTa (a, 6), srmbaroL,ero MOMeHTa U NPoOA0/IbHOU cuibl (8)

3HauyeHus KoaddMLUMEHTOB NpUBEAEHUA apMmaTypbl K 6eToHy onpeaenatoT no Gopmynam:

ONA pacTAHYTOM apmaTypbl

E,
i
e (8.13)
ON5 CKaTon apmaTypbl
. E,
o =z S
bt (8.14)

3HayeHMa Moayns ynpyrocTu pactaHyTon Es v cxkaTol E'ss apmaTypbl onpegensatoT no popmyne (5.23).

MpuBeaeHHbIN Moaynb gedbopmaumm 6€ToHa Eptredt, YYUTbIBAIOWMI Heynpyrue gedopmMaLmnm cKatoro
6eToHa, onpeaenstoT no popmyne

5Lred (8.15)

MpoyYyHOCTb 6ETOHA Ry ser,t ONPeEAENALOT No popmye (5.6), oTHOCUTENBHYIO AedOopMaLUNIO BETOHA Ep1red
NPUHMMAIOT Mo Tabanue 5.6 AN KPaTKOBPEMEHHOTO Harpesa.

HanpsaeHua o; AonyckaeTcs onpeaenatb no popmyne

M

= (8.16)

rae Zs - PacCTosiHME OT LLEeHTPA TAXKECTM PacTAHYTON apmMaTypbl 40 TOYKM NPUIOKEHUS
pPaBHOAENCTBYHOLLEN YCUINIA B CXKATOM 30HE 3/1IeMEHTa.
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[na aneMeHTOB NPSAMOYro/IbHOrO NonepeyHoro ceyeHns bes yyerta CKaTol apmaTypbl 3HaYeHUE Zs
onpeaenstoT no opmyne

zs=ho - x/3. (8.17)

[na anemeHTOB NPSAMOYro/IbHOTO, TaBPOBOTO C MOJIKOM B CXKaTOM 30HE 1 ABYTaBPOBOro NonepeyYyHoro
ceyeHun A0NyCKaeTcA 3HaYeHue z; NpuHMMaTb pasHbim 0,8ho.

8.15 Mpwu gelictBmm narmbarowero momeHTa M 1 npoaosibHOM cuabl N HanpAXKeHUs Os B PacTAHYTOM
apmaTtype onpegenatot no opmyne

- e (8.18)

rae Ared, Jred, Yc - COOTBETCTBEHHO N0LWAAb, MOMEHT UHEPLMWN NPUBEAEHHOrO NoNepeyHoro ceyeHuns
3N1eMeHTa U paccTonaHue OT Hauboee CKATOro BOJIOKHA BETOHA A0 LEeHTpa TAXKECTU NPUBEAEHHOTO
CeYEeHMUs, KOTopble ONPeaenatoT COOTBETCTBEHHO No dopmynam (6.27, 8.12 1 8.40), ¢ yyueTom naowagm

CeYeHMA TOJIbKO CXKATOM 30HbI 6ETOHA, NAoWaein ceyeHUs PacTAHYTOM U CXKaToM apmaTypbl, NPUHMMAnA
Ko3dPULMEHT NpmBeaEHNS PACTAHYTON apMaTypbl K BETOHY ds1 M CKaToM apmMaTypbl a's1.

JonyckaeTtca HanpsXeHUs os onpeaensaTb no ¢opmyne:

4z, (8.19)

roe es- PaccTosiHMe OT LeHTPA TAXKECTM PacTAHYTON apmMaTypbl A0 TOYKM NPUNOKEHWNA NPOAO/IbHOM
cunbl N ¢ yueTom aKcueHTpucuTera, pasHoro M/N.

[na anemeHTOB NPAMOYro/bHOTO ceveHma 6e3 yyeTa CKaTo apmaTypbl 3HaYeHUe Z; 4oNyCcKaeTca
onpeaenatb no opmyne (8.17), B KOTOPOW 3HaYEHME X MPUHMMAETCA PABHbIM BbICOTE CXKaTOM 30HbI
6eToHa C y4eToM BAUAHUA NPOLObHOM CUAbI, onpesensdemort no 8.31, NpUHNUMAn KO3GPULMEHTDI
npuBeLeHNa apmaTypbl K 6ETOHY Oz, O's1.

[na anemeHToB NPSAMOYro/bHOTO, TaBPOBOTO C NOJIKOM B CXKaTOM 30He, ABYTaBPOBOro NONEpPeYHbIX
CeYeHU fonycKaeTcsa 3HaYeHMe Zs NPMHMMATL paBHbiM 0,7.

B popmynax (8.18 1 8.19) 3HAK «NAOC» NPUHUMAIOT NPU PaCTATMBAIOLLEN, @ 3HAK K MUHYC» - NPU
CRUMatOLWLEN NPoaonbHON cune. HanparkeHuA Os He A0KHbI NPEBBIWATD Rs ser,t.

8.16 3HauyeHMn 6a30BOro PacCTOAHUA MeXKAY TPeLLMHamMK [ onpeaenstoT no popmyne

> (8.20)

M NpUHUMaOT He meHee 10ds n 10 cm n He 6onee 40d; n 40 cm ans anemeHToB ¢ pabouyeir BbicoTOM
rnonepeyHoro ceyeHus He bonee 1 m.

Mnowaab ceveHma pacTaHyToro 6eToHa Ay ONPeaenAtoT No BbICOTE PACTAHYTOM 30HbI X, UCNOb3YA
npasuaa pacyeta MOMeHTa 06pa3oBaHMsA TPELLMH cornacHo 8.6 - 8.12.
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B ntob6om cnyyae 3HaveHue Ap: NPUHMMAIOT PaBHbIM NAOLLLAAM CEYEHUA NPU ee BbiCOoTe B Npeaenax He
meHee 2a v He 6onee 0,5h.

8.17 3HaueHue KoaddpuumeHTa s onpegenstot no opmyne

L6 S
v, =1-08—,
i O,
. (8.21)
rA€ Oscrc - HANPAXKEHWE B NPOAOJ/IbHOM PacTAHYTON apMmaType B CE4EHMM C TPELLMHON Cpasy nocne
06pa3oBaHMA HOPMabHbIX TPELWMH, onpeaensemoe no 8.14;
Os - TO Xe , NPy AeNCTBUMN PAacCMATPMBAEMOM HArpy3Kun n TemnepaTypbl.
[na n3rnbaemoix 31eMeHTOB 3Ha4YeHMe KoappuumeHTa s LoNycKaeTcs onpeaensTs no popmyne
M,
v, =1-08—=,
M (8.22)

rae Me.-cm. no 8.9.

8.18 [1nAa kene30beTOHHbIX 3/1eMeHTOB M3 06bl4HOTO 6eTOHA NpuM TemnepaType apmaTtypbl 6onee 100 °C
M U3 KapocToliKkoro 6eToHa npu Temnepatype apmaTypbl 6onee 70 °C B popmyne (8.10) yuntbiBatoT
TemnepaTypHble aepopmaLmu €, Bbl3BaHHbIE PA3HOCTbIO TEMMNEPATYPHbIX AedopmaLmin apmaTypbl U
6eToHa npu Harpese 1 AebopmMauun TemnepaTypHOI ycagKm BeToHa €. NPU OCTbIBAHUN.

TemnepaTypHble AedopmaLMm pacluMpeHmns Npu Harpese

€t = (Olstm - Qpt) s, (8.23)

1 TemnepaTtypHble AepopMaunmn yKkopoyeHus 6eToHa Npu ocTbiBaHWMM NOC/E HarpeBa:

€cs = Ols Ly, (824)

rae Osm - onpegenatoT no popmyne (6.42);
Olpt U Olcs - MPUHUMALOT COOTBETCTBEHHO Mo Tabamuam 5.7 n 5.8;
tp - TEMNepaTypa 6eToHa Ha YPOBHE PAcTAHYTOM apmaTypbl.

Pacuer 3/1eMeHTOB :KeJ1e300eTOHHBIX KOHCTPYKIHIA 0 Aedopmanusiv

8.19 PacueT 3/1eMeHTOB *Ke/1e306eTOHHbIX KOHCTPYKLUMIA No Aedopmaumam nNpomsBogaT C y4eTOM
3KCMNyaTaUMOHHBIX TPeOOBaHWA, NPeabABASEMbIX K KOHCTPYKLUAM.

Pacuet no gedpopmaumam cneayet NpomnsBoaAUTb Ha AeincTBue:

NOCTOSAAHHbIX, BPEMEHHbIX ANUTENbHbIX U KPaTKOBPEMEHHbIX Harpy3oK M KpaTKOBPEMEHHOro Harpesa
npv orpaHnyYeHnn aedopmaimit TEXHONOTMHECKUMM UAN KOHCTPYKTUBHBIMKU TpeboBaHNAMY;

NMOCTOAHHbIX U BPEMEHHbIX AJUTENbHbBIX HAarPY30K U A/INTENbHOTO HAarpeBa Npu orpaHuyYeHun
aedopmaunit acteTmyeckumm TpeboBaHUAMM.
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3HauyeHuMAa npeaenbHO A40NYCTUMBbIX Aedopmauuii 3nemeHToB npuHUmaroT no CM 20.13330 m
HOPMATUBHbIM SOKYMEHTaM Ha OTAE/IbHbIE BUAbI KOHCTPYKLUNA.

Pacuer :kes1e300eTOHHBIX 3JIEMEHTOB 110 MPOrudam

8.20 PacueT ene3o06eToHHbIX 31eMeHTOB No npornbam NPou3BoOAAT M3 YCA0BUA: NPorMb

*KenesobeToHHOro afiemMeHTa oT ,D,EVICTBMF! BHELUHEM HArpy3kun n temnepartypbl He 40/1XKEH NPeBbILLATb
3Ha4yeHuA npegenbHo onyctumMmoro nporM6a Kene3obeToHHOro 3/ieMeHTa.

Mpwn AEI‘;ICTBMM NOCTOAHHDbIX, ANMNTENIbHbLIX N KPAaTKOBPEMEHHbIX HAarpy3oK U KpaTKoBpeMeHHOro 1

AIUTENbHOro Harpesa Npormbd 6anoK AU NAUT BO BCEX CNYyYaAX He AoJXeH npesblwats 1/150 nponeta un
1/75 Bblneta KOHCOAN.

8.21 MNporunb kene3obeToHHbIX 3n1eMeHTOoB, 06ycn0BAEHHbIN aedopmalmelt usrnba, onpeaenstor no
dopmyne

7= 2)
~‘ 7'
roe M,

(8.25)
{x n3rnbatoLmnimt MOMEHT B CEYEHUM X OT AENCTBUA €ANHUYHOM CUJlbl, MPUNOXKEHHOM MO

HanpasEHMIO UICKOMOIO NepemMeLLeHMs 3eMEHTa B CEYEHUU X N0 AAnNHe npoaeTa |, Ana KoToporo
onpeaensoT NpPorne;
1)
- )
.)‘

- NMOJIHAA KPUBM3HA 3/1IEMEHTA B CEYEHMM X OT BHELLHEW HArpysKku, Npu KOTOPOM onpeaenaior
nporuné.

[NA KOHCTPYKUMIA TENNOBbIX arperaToB U3 }apOoCTOMKOTO Kene306eToHa B KaXKA0M KOHKPETHOM C/iyvae
Npormb snemeHTa yCTaHaB/IMBAETCS NMPOEKTOM.

B O6LLI,€‘M cnydvae onAa Kenes3obeToHHbIX M3rMbaembix 3/1eMEHTOB BblYMCIEHUE nporm6a npounssoaAT
nyTtem p336MEHMH 921eMEHTa Ha pAL y4aCTKOB, onpeaeneHna KpuBmn3Hbl Ha rpaHnLLax 3TUX y4aCTkoB (C

y4eTOM OTCYTCTBUA NN HaNTNYUA TPpelWnH U 3HaKa KpVIBM3HbI) N nepemHoXXeHunAa asntop MOMEHTOB “[7" n
1)
- '

KPUBU3HbI

no A/vHe 3neMeHTa NPU IMHEMHOM pacnpeaeneHNn KPUBM3HbI B Npeaenax KaxKaoro
yyacTka. B atom cnydyae nporub B cepegmHe npoaeTa s1eMeHTa onpeaenstoT no popmyne

| +(2) +63d(L) +[2) |+Gn-2

=1\rJ; /.|

(8.26)
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1) 1)

=1 151

<SR YT KPUBM3HbI 3/1IEMEHTA B CEYEHUU i C/1eBa M CPaBa OT OCU CUMMETPUK (cepeauHbl
nponeta);

1}
Y ),
7" - KpUBU3Ha 31eMEHTa B cepeaunHe NponeTa;

n -4eTHOE YNCNO PaBHbIX YH4aCTKOB, Ha KOTOPbIE Pa3aenAtoT NPONET, NPUHUMaAEMOE HE MEHEE 6;

/- NPoNeT 3/1IeMeHTa.

1

B popmynax (8.25) u (8.26) KpmBM3HbI 7 onpeaenaioT Npu AeNCTBMM Harpy3KM No yKasaHuam 8.25 -

1

8.35 COOTBETCTBEHHO A1 Y4acTKOB 6e3 TpeLyH 1 € TpewmHammn. 3Hak 7 NpUHUMaLOT B COOTBETCTBUM C
3MNOPOIA KPUBU3HDI.

8.22 [1na nsrnbaembix 3/1eMeHTOB MOCTOAHHOrO MO A/IMHE 3/1eMEHTa CeYEHMSA, HE UMEIOLLNX TPELLUH,
npornbbl onpeaenaioT No obLMM NPaBUIaM CTPOUTENBHON MEXaHUKK C UCNO/Ib30BaHUEM ¥ECTKOCTU

nonepeyHbIX ce4eHn, onpeaensemon no popmyne (8.33), NpUHUMAA KPUBMU3HY U3MEHSIOLWENCA NO A/InHe
3/1EMEHTA NPONOPLUMOHANLHO 3HAYEHUAM U3rMbalOLLLErO MOMEHTA.

Ana CBOﬁO,D,HO onepTbiX NI KOHCOJIbHbIX 3/1EMEHTOB MaKCUMasbHbI M I'IpOI'VI6 onpeagenarT no cbopmyne

/o (8.27)
l.
.)‘. I-‘:~

roe =X - N0/IHaA KPMBM3HA B CEYEHMU C HAMBONbLIMM M3TMBAIOWMM MOMEHTOM OT Harpysku u
TemnepaTypbl, NPM KOTOPOI onpeaenatoT nporné.

Ana N3rnbaembIx 31IeMEHTOB ANnA NOCTOAHHOTIO NO A/INHE IN1IEMEHTA CEYEHUA, UMEIKOWNX TPELLUHDBI, Ha
Ka*Xa0Mm y4acCTKe, B npeaesiax KotToporo VI3FVI6aI'OLLI,VIl\;I MOMEHT He MeHAET 3HaK, KPpUBU3HY A0NYyCKaeTCA

BblHNCNATb ON1A Hambonee HanpAXeHHOro cevyeHnA, NpuHMMmana ee aNnAa OCTtas/ibHbIX CEYEHUI TaKoro y4acCTKa
VI3MEHFIIOLLI,€VICH nponopunoHasibHO 3Ha4YeHUAM M3FM6aI'OLLI,€‘FO MOMEHTa.

8.23 KoapPpuuMeHT s 3aBMCUT OT BUZA HarpysKM U pacyeTHoM cxembl 3iemeHTa. s cBobogHO onepTbIx
6an0K 1 paBHOMEpPHO pacnpeaeneHHomn Harpysku s = 0,1, Nnpu cocpeaoTOYEHHOM cune B cepeauHe npoJsieTa
s=0,08, Npu ABYX COCPEAOTOYEHHbIX CUNAX, MPUNOXKEHHbIX HA PACCTOAHMM g OT KaxKa0 onopbl s = a*/48e?.
[na KoHcoNbHOM Bankun Npu paBHOMEPHO pacnpeaeneHHol Harpyske s = 0,25, npu cocpegoTOYEHHOM cune
Ha KoHconu s = 0,33, npu cocpeaoToYEHHOM CUle Ha paccToaHuu a ot onopsl s = 0,17a/(3 - a/e);

8.24 Mporub f;, obycnosneHHbIN AepopmaLmaMmn OT HepaBHOMEPHOIo Harpesa 6eToHa no BbicoTe
ceyeHus aNemeHTa, onpeaensetca no popmyne
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/= (8.28)
1)
; \

roe - - = KPUBWU3Ha 3/1eMeHTa B Ce4eHUn X OT BO3LI,EI>'ICTBMFI TemnepaTtypbl C y4eTOM Han4ynAa B

[AHHOM CeYEHUM TPELLUMH, BbI3BAaHHbIX YCUAUAMM OT AEUCTBMA HArpy3KM UaM TemnepaTypbl, onpeaensercs
COrNacHo ykasaHuam 6.25 - 6.28;

M: o 801

Mpu pacyete cBO60AHO ONEPTOMN MAN KOHCONbHOM 6aNKM NOCTOAHHOM BbICOTbI C 0AMHAKOBbLIM
pacnpegeneHvem TemnepaTypbl 6eToHa Mo BbICOTE CeYEeHUA Ha Bcel AanHe 6anku Npornd, Bbi3BaHHbIN
BO34EMCTBMEM TeMMEPaTYPbl, ONpeaenatoT no popmyne

S (8.29)
1)
]

roe - “f - KpMBU3HA OT BO34ENCTBUS TeMMepaTypbl, onpeaensercs cornacHo 6.26 - 6.38;
S - K03dPULUMEHT, NpUHMMaeMbIN No 8.23 Ana cBob6oAHO ONEepPTbIX U KOHCOJIbHbIX 6aoK.

Mpornbbl C6OPHbIX 31EMEHTOB KOHCTPYKLMIA N3 3KapOCTOMKOro 6eToHa, MMeIoLWMX 04HOCTOPOHHee
apPMMPOBaHME U CBApHbIe CTbIKM apMaTypbl B PACTAHYTOM 30HE CEYEHUA, ONPeaeNAoTCA C yYeTOM
noBbllWeHHOM AeOPMATUBHOCTM CTbIKOB. MPM 3TOM KPMBMU3HA 3/1eMeHTa B Npeaenax CTbika, onpeaeneHHas
KaK 41 Lesoro 31eMeHTa, yBeMYMBaeTcs B 5 pa3 Npu 3anoNHEHMM LWBa PacTBOPOM NOCNE CBAPKU
CTbIKOBbIX HAaKNaoK.

8.25 KpVIBM3Hy M3I'M63€MbIX, BHEUEHTPEHHO CXKaAaTbIX N BHELLEHTPEHHO PAaCTAHYTbIX 3/1IEMEHTOB ONA
BblHUNCNIEHNA UX I'IpOI'VI608 onpeaenaroT:

a) ANA 31eMEHTOB MW YYaCTKOB 3/1€MEHTa, rAe B PacTAHYTON 30He He 06pa3ytoTcA HOpMaibHble K
NPOLONLHOW OCU TPELLMHBI;

6) 4NA 3NeMEHTOB WM Y4acCTKa 3/1eMEHTa, rAe B pacTAHYTOM 30HE MMEHOTCA TPELLMHbI. DeMEeHTbl UK
YYaCTKM 3/1IEMEHTOB PAacCMaTPUBAIOT 6e3 TPELLMH, ec/iM TPELLMHbI He 06pasytoTcs Npu AeNCTBUM NOAHOW
HarpysKu, BKOYaOLLEN NOCTOAHHYIO, BPEMEHHYIO ANNTENbHYIO M KPaTKOBPEMEHHYIO Harpysku u ycuamsa
oT TemnepaTypbl.

8.26 MosHY0 KPpMBU3HY U3rnMbaembIX, BHELLEHTPEHHO CXKATbIX U BHELLEHTPEHHO PACTAHYTbIX 3/1EMEHTOB
onpeaenstoT no popmynam:

ON1A y4acTKoB 6e3 TpelmH B pacTAHYTOM 30He:

AnA yd4aCTkoB C TpewmHamu B paCTﬂHYTOVI 30He!
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(8.31)
B dpopmyne (8.30)

1) '1",
)

, © 7% - KpMBU3HbI COOTBETCTBEHHO OT HEMPOAONKUTENbHOIO ,ﬂ,eﬁCTBMH KpPaTKOBPEMEHHDbIX
HarpysokK " ot Nnpoao/1KNTeENbHOIO ,EI,EI‘;ICTBVIH NOCTOAHHbIX U BPEMEHHDbIX A/TNTE/IbHbIX HAalrpy3oK.

B popmyne (8.31)

ll

71 - KPMBWM3HA OT HENPOAO/IKMUTENbHOIO AENCTBUA BCEN HArpy3KM, Ha KOTOPYHO NPOM3BOAAT pacyeT
no aedopmaumam;
|
]

'\:|b—‘

/2. KPUBM3Ha OT HENPOAO/IKUTENIbHOTO AEVICTBVIH NOCTOAHHbIX N BpeMEHHbIX ANNTE/IbHbIX HAalrpPy3o0K;
1}
- '
7))

“° - KpuBU3Ha OT NPOAO/IKNTENNBHOIO AEVICTBMH NOCTOAHHbIX N BPpEMEHHbIX ANTNUTENIbHbIX HAalrpPy3oK.

ll l '] 1 ._i
' g Y /s Y /-

Kpususubl = <1, ~" 72 - 73 onpepensaior cornacHo 8.27.

1

8.27 KpnBu3HY >kene3obeToHHbIX nemeHTos 7

OT AIeACTBMA COOTBETCTBYIOLLMX Harpy3okK (8.26)
onpeaenstoT no opmyne

1 M
r D (8.32)
rae M - n3rnbaroLmnit MOMEHT OT BHELLHEN HarpysKku (C y4eTom MOMEHTA OT NPoA0/ibHOM cunbl N)

OTHOCUTENIbHO OCU, HOPMaNbHOWM MJIOCKOCTU AeNCTBUA N3rMbatoLLLero MOMEHTa U NPoXoadaLLen Yepes LeHTp
TAXECTU NPMBEAEHHOTO NONepPeYyHOro ce4YeHunsn 31eMeHTa;

D - n3rnbHan »ecTKoCTb NpMBEeAEHHOro NONepeYHoro ceYeHnn anemeHTa, onpegensemasn no ¢opmyne

D = Epilred, (8.33)

roe Ep1 - mogynb aedopmanmmn 6eToHa, onpeaensieMblil B 3aBUCMMOCTUN OT NPOAO/TIKUTEIbHOCTH
[AENCTBUA Harpysku U Temneparypsbil;

lred - MOMEHT MHEPLMM NPMBEAEHHOIO NONepeyYHoOro ce4eHMa OTHOCUTENbHO ero LLeHTpa TAXKECTH,
OI'Ipe,EI,e}'IHEMbIﬁ C y4eTOM Hann4vyma nnn oTCcyTcTBmnA TpeLLnH.

3HaueHns moayna aebopmaumnn 6eToHa Epr U MOMEHTA MHEPLUUN NPUBEAEHHOTO CEYEHUA lreq ANA
anemeHTOB 6€3 TpeLMH B pacTAHYTON 30He U C TPelMHamMmM onpeaenstoT COOTBETCTBEHHO no 8.28 u 8.29.
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7KecTKOCTbD Kej1e300eTOHHOT0 JIEMEHTA HA YYacTKe 0€3 TPellHH B PACTSHYTOI 30He

8.28 }KecTKoCTb Kene30beToHHOro anemeHTa D Ha yyacTKe 6e3 TpelmH onpegenstoT no popmyne
(8.33).

MOMEHT UHEPUMMU |req MPUBELEHHOTO CEYEHMA 3/IEMEHTA OTHOCUTENBHO €ro LLEeHTPa TAXKECTU
onpeaenatoT Kak A1a CAAOWHOro Tena no obLWmMm NpaBmMaam CONPOTUBAEHUA YNPYTUX SNEMEHTOB C y4ETOM
BCel naowaam cedyeHns 6eToHa 1 NAOLAAEN pacTAHYTOM apmaTypbl ¢ KoadpdpuumeHTamu npuseaeHus
pacTaHYTOM apmaTypbl K BETOHY a U CxKaToM apmaTypbl o'

lreg = 1 + 50 + I,s (1', (834)

roe | - MOMEHT MHepUUKn 6ETOHHOTO CEYEHUA OTHOCUTE/IbHO LLEHTPA TAXKECTU NPUBEAEHHOTO
nonepeyYHoro ceyeHusa sneMeHTa, KoTopbli Npy TemnepaTypax Harpesa Ao 400 °C onpeaenatoT no
dopmyne (6.15) n npu bonee BbICOKOM TemnepaType - cornacHo 6.16, 6.20 n 6.21;

Is, I's - MOMEHTbI MHEPLMM NAOLWAaAel ceYeHUA COOTBETCTBEHHO PacTAHYTOM U CxKaTol apmaTypbl
OTHOCUTENbHO LIEHTPa TAXKECTU NPUBEAEHHOrO NONEPEUYHOro CeYeHUs 31eMeHTa

Is = As(hO - yc)z; (835)
I's = A’s(yc - 01)2. (836)

KoaddunumneHTbl NnpnBeaeHMa pacTAHYTOM apMaTypbl K 6eTOHY

)
o= E—'
21 (8.37)
Oneuarka.
M CXKaTOM apmMaTypbl K 6ETOHY
, E!
a =—,
E,

(8.38)

rae Es v E'ss - Mmoaynv ynpyrocT pacTaHYTOM M CXaTo apmaTypbl onpeaenstot no ¢opmyne (5.18) 8
3aBMCMMOCTM OT TEMNEPATYPbI PACTAHYTOM U CXKATOW apmaTypbl.

JonycKaeTtcs onpenenaTb MOMEHT UHepPUMK g 63 yueTa apmaTypbl cornacHo 6.16, 6.20 1 6.21.

3HayeHna moayns gebopmaunmn 6etoHa B popmynax (8.33), (8.37) n (8.38) npMHMMALOT paBHbIMMU:

Npv KPaTKOBPeMEHHOM ZeMCTBUM HArpy3Ku 1 Harpese

Eb1 = PuEp, (8.39)

rae ¢p - KOaGOULMEHT, yUUTLIBAIOLLUIA BANSHUE KPAaTKOBPEMEHHOW NoN3y4yecTn 6eToHa U
npUHMMaemblit s 6eToHa coctaBos (Tabauua 5.1):

Ne1-3,6,7,10,11,19 21 oo, 0,85
NO 4, 5,8,9,23, 24 eeeeeeeeeeeeeeeeeeseeeeseeseseeseee 0,80
N2 12 - 18, 29, 30, e eeeereeeeeeseeeeeeeeeeeseseeseeseeeeene 0,70
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npu NPoA0/IKUTENbHOM AENCTBUUN HArpy3Kn 1 Harpese Epi = Epr, KOTOPbIM ONpeaenatoT no popmyne
(5.10) B 3aBUCMMOCTM OT TemnepaTypbl 6ETOHA B LEHTPE TAKECTU NPUBEAEHHOIO CEYEHMS.

PaccTtoaHue oT Hanbonee cxKaToro BONOKHa 6eToHa A0 UEHTPa TAXKECTU NpuBegeEHHOIO nonepevyHoro
cevyeHnAa anemeHTa onpeaenaroT no cbopmyne

S: Jéd
A

J’l’ =

“ (8.40)

roe Scred - CTAaTUYECKUI MOMEHT NPUBEAEHHOTO CEYEHUA S/1EMEHTA OTHOCUTENbHO Hanbosiee CKaToro
BOJIOKHa O€TOHa, paBHbIN

Scred = Sc + Ssc@ + S'sca’; (8.41)

Ared - NNOLWAAL NPUBEAEHHOTO NOMNEPEYHOro ceveHUs aneMeHTa, onpeaensetcs no popmyne (6.27), a ee
CTaTUYECKUIA MOMEHT OTHOCUTENbHO Hanbonee CKaToro BosIOKHA 6eToHa

Sc =Ared0,5h,' (8.42)

As, Ssc, A's, S'sc - NNOLWAAM NOMNEPEYHOTO CeYEHMA U UX CTaTUYECKME MOMEHTbI OTHOCUTENbHO Hanbonee
C}KaToro BOJIOKHa 6eToHa, COOTBETCTBEHHO PaCTAHYTOM U CXKaToW apmaTypbl

Ssc :Asho; (8.43)
S'..=A'a’. (8.44)

KecTKoCTb :KeJ1€300eTOHHOT0 3JIEMEHTA HAa YYACTKe ¢ TPEUIMHAMH B PACTSIHYTOI 30He

8.29 }KecTKoCTb Kenie306eTOHHOIo 31eMeHTa Ha YYacTKax C TpelwmHaMmM B PacTAHYTOM 30He
onpeAaensaioT C YYEeTOM CeayoLU X NONOKEHU:

ceyeHus nocne gepopmmpoBaHMNA OCTAOTCA NJIOCKUMU;
Hanps»KeHne B HETOHE CKATOoM 30Hbl ONPEeAEeNAoT KaK 1A YyNpyroro Tena;
paboTy pacTaHyToro 6eToHa B CeYEeHUN C HOPMAJIbHOM TPELLMHOM He YYMTbIBAIOT;

paboTy pacTAHYTOro 6eToHa Ha yYacTKe MEXKAY CMEXHbIMU HOPMaNbHbIMW TPELLMHAMM YUUTbLIBAIOT
nocpencTsom KoadpdpuumeHTa Y.

ecTKocTb Kene3obeToHHOro anemeHTa D Ha yyacTKax C TpelimHamm onpeaenatoT no ¢opmyne (8.33) u
NPMHUMAIOT He BoJiee XKecTKoCTM 6e3 TpeLuH.

MoOMEHT UHEPUMU |reqg NPUBELEHHOTO NONEPEYHOTO CEYEHMA 31EMEHTA OTHOCUTE/IbHO ero LeHTpa
TAXKECTU ONpeaensatoT No obLWMmM NpaBuaam CoONPOTUBAEHUA YNPYTUX 31EMEHTOB C Y4ETOM NAOLAAN
ceyeHuns BeToHa TONbKO CXKaToM 30HbI, NIOLWAAEN CEYEHMA CHKATOM apMaTypbl ¢ KoadpduumeHToMm
NPUBMAEHUA apMaTypbl K BETOHY 0Os; M PACTAHYTON apMaTypbl C KO3GULMEHTOM NPUBEAEHUA apMaTypbl K
6eToHy as; No popmyne

Irea = Ip + Is0s2 + 1's@'s1, (845)
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rae Iy, Is, I's - MOMEHTbI MHepUMM NAOLLAAEN CeYeHMUA COOTBETCTBEHHO CKaToW 30HbI 6eTOHa, pacTAHYTOM
M CKaToM apmaTypbl OTHOCUTE/IbHO LEeHTPa TAMKECTU NpMBELEHHOro NoNnepeyHoro ceyeHus 6es yyera
6eToHa pacTAHYTOM 30HbI.

3Ha4veHuA I, onpeaenatoT cornacHo 8.30.

3HaueHun Is u I's onpeaensaoT no popmynam (8.35) u (8.36), NpUHMMARA Yem PAaBHLIM PACCTOAHUIO OT
Hanbosiee CXKATOro BO/IOKHa 6eTOHA A0 LeHTpa TAXKEeCTU NPUBEAEHHOTO NONepeyYHoro ceyeHms b6es yyeta
6eToHa pacTAHYTOM 30HbI (pUCYHOK 8.3).

[na nsrnbaembix 31eMeHToB

Vem = Xm, (8.46)

roe Xm - CPeAHAA BbICOTa CKATOM 30HbI 6ETOHA, YUMTbIBAOLWAA BAUAHME PAabOTbl pacTAHYTOro 6eToHa
Mexay TpewmHaMmun 1 onpeaensaemasn cornacHo 8.31.

a} o

e Es T, = 646 e,

-l

L]
x
Fem

K™ Vo

f 1 /l )
A "'{ o f/ *—J
4L = L:_-j -’f_‘—f:_: o, =c K .:-:r.—l tﬂ O = Lyt

1 - LEeHTp TAXKECTM NPUBELEHHOTO CeYEeHUn

PucyHok 8.3 - Cxema HanpsaxeHuii u gepopmauymnii B npuseaeHHOM nonepeyHom
CeueHUU INeMeHTa C TpeluHaMM Npu pacyeTe no gedopmaymuam, Npu AeincTsumn
usrnbarowero momeHTa (a), MarnbaioLLero MOMeHTa U NPoAo0/IbHOM cunbli (6)

3HayeHua KoaddMUMEHTa NPUBELEHUSA CXKATOM apMmaTypbl K 6eToHy a's; onpeaenstoT no popmyne (8.14)
N K03dPULMEHT NPUBEAEHUS PACTAHYTON apMaTypbl K 6ETOHY ds; No popmyne

E.’ réq
U'.': = E -
SR (8.47)

MpuBeaeHHbIM mogynb Aedopmaumm cxkaToro 6eToHa onpegenatoT no dopmyne (8.15). NMpueeaeHHbIN
Mmoaynb gebopmaumm pacTaHyTON apmaTypbl Esreqr ONPEAENAIOT C YYETOM BAUAHMUA PACTAHYTOro 6eToHa
Mexay TpewmHamu no popmyne:

.7éa.t

E, =z
V: (8.48)

roe Es: - onpegenstor no ¢opmyne (5.18). 3HaueHne koadpduumeHTa s onpeaenstor no opmyne (8.21).
JonyckaeTtca npuHumath Ys = 1, cnefoBaTeslbHO Oy = Os1. [1pyn 3TOM, ecam ycnosue 8.20 He
yA0B/NeTBOPAETCA, pacyeT NPou3BoaaT ¢ yueTom KoadduumeHnTa s no popmyne (8.21).
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8.30 MoMEHT MHepuUMM NAoLWaLM CeYEHMNS CKATOM 30HbI 6ETOHA I, onpeaensioT:
a) Npu AenCcTBUKN TONbKO U3rnbatouero momeHTa M:

ON1A 3/1eMEHTOB NPAMOYro/IbHOTO NONepPeYHOro ceveHus no popmynie

bx:
I, =—>=,
2 (8.49)
ON5 SN1eMEHTOB TaBPOBOIo (CO CXKAaToM NOMKOM) U ABYTaBPOBOro NomnepeyYHbiX CEYEHUIN C HyNeBOW
JIMHWEN, PacroNOXEHHOM B pebpe HMXKe CKaTol NOoKK (xm > h'f), no dopmyne
. oyi (5. -b) ,_\‘V _ i. ]
I,=1,+1,,=—=+ 1+121 Z-051 |
v v -, ~ ’ Y.f
J 12 | iy ! x
- ’ T (8.50)

6) npu aelictBun narmbatoulero momeHTa M 1 npoaosibHOM cunbl N (CUMALOLLEN AKX pacTArMBatoLen):

ON1A 3/1eMEHTOB NPAMOYro/bHOTO NONepPeYHOro ceveHus no popmynie

bx, | Vv, i

I, = 1+12 —==-0.5]| [
3| \ X o
- ) -4 (8.51)
ON5 SN1eMEHTOB TaBPOBOIo (CO CXKAToM NOMKOM) U ABYTaBPOBOro NomnepeyHoro ce4eHui ¢ Hy1eBol
JIMHWEN, PacrnoNOXEHHOM B pebpe HMXKe CKaToM NOoSKK (xm > h's), no dopmyne
by Y -2 Ve _gs) |
I,=—=+|1+12 = -05| |+ - 1+12 === -05| |
3 % o 12 | Ry I
- - - ’ T (8.52)

B Tex cnyyasx, Korga onpegensemas cornacHo 8.31 BbICOTA CKATOW 30HbI Xm < h's, MOMEHT MHEPLUK Iy
BbIYUC/IAIOT KaK A1 3/1eMeHTOB NPSAMOYro/IbHOro nonepeyHoro ceyeHuns no popmynam (8.49) u (8.51),
npuHUMan b = b'.

8.31 ina nsrnbaembix 3/1€MEHTOB NOJIOKEHUE HENTPAIbHOM OCK (CpeaHe BbICOTbI CXKaTOM 30HbI
6eToHa), onpeaenatoT U3 ypaBHeHuUA
Sbo = 052550 - A's2S's0, (8.53)
rae Seo, Sso U S'so - CTaTU4ECKME MOMEHTbI COOTBETCTBEHHO CXKATOWM 30HbI 6ETOHA, PaCTAHYTOM U CXKaTOM
apmaTtypbl OTHOCUTE/NIbHO HEUTPANbHOM OCH.
Ons aneMeHTOB NPAMOYro/bHOro NoNepeYHoro ceyeHmn 6e3 cxKaTo apmaTypbl BbICOTY CXKATOM 30HbI Xm
onpeaenstoT no opmyne

x,, = hy \/lu__a_.: ) +2u.a, —p.a., |

(8.54)

[na NpAMOYronbHbIX CEYEHUI C PACTAHYTOM U CXKATOW apMaTypPOWM BbICOTY CHKATOM 30HbI ONPeaenstoT No
dopmyne
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x,, =y .,flg__a:: +piay) + Zl'p.__a_.: +w.aya' hy)—n.a., +n'al) ]
- (8.55)

[na TaBpOBbIX C MOJIKOW B CKaTOM 30HE U ABYTABPOBbIX CEYEHMI BbICOTY CXKATOW 30HbI ONPeAenatoT no
dopmyne

1 1. &lly
v ‘ v

x, = hy| J(_u_.a_.: +ulaly +u ) +2lu.a,+ulala' ' h 20 -

{ 8 r s 3 r
—l_u_.a_.: THA, TR, '

(8.56)
A
.u_' = f~
o (8.57)
, A
U= -
% (8.58)
. il
. (8.59)
rge A’f- naowaab nonepeyHoOro ce4eHMA CBeCoB CXKaTblX MOJZIOK
A's=(b's- b)h". (8.60)

Ana BHEUEHTPEHHO CXKAaTbIX N BHELLEHTPEHHO PAaCTAHYTbIX 3/1IEMEHTOB NOJZIOXKEHUNE HEVITpaﬂbHOVI ocu,
BbICOTbI C}KaTOW 30HbI onpeaenAaroT U3 ypaBHeEHUA

I.+a.l,+a.l,
yy = s

S =S, +asSy

(8.61)

rae yn - PacCcTosiHME OT HEMTPabHOM OCK 4,0 TOYKU NPUIOKEHUS NPOLOAbHONM cunbl N, oTCTOs LW e OT
LeHTPa TAMKECTM NOHOTo cedeHus (6e3 yyeta TpewmH) Ha paccToaHumn eo = M/N;

Ibo, Sbo, Iso, Sso, I'so M S'so - MOMEHTbI MHEPLMK U CTaTUYECKME MOMEHTbI COOTBETCTBEHHO CXKATOM 30HbI
6eToHa, pacTAHYTOM M CXKATOM apMaTypbl OTHOCUTENbHO HENTPANbHOM OCMH.

[onycKkaeTtca 3HauYeHMe BbICOTbI CXKATOM 30Hbl 3/1eMEHTOB NPAMOYro/IbHOMO CeYeHUs Npu AeNCTBUU
nsrmnbatouLero momeHTa M 1 npogonbHol cunbl N onpegenats no dopmyne

(8.62)

rae Xmi - BbIMUCNAKOT KaK O1A N3rnbaembIx 3leMEHTOB COINacHO 8.31;

Jred, Ared - MOMEHT MHEPLMU NPUBEAEHHOMO NONEPEYHOro CeYeHMA 31eMeHTa OTHOCUTE/IbHO ero LeHTpa
TAXKECTM U NI0LWaAb NPUBEAEHHOTO NOMNEPEYHOro CeYeHus, onpegensiemble 418 NOJIHOTO CeYeHus
anemeHTa (6e3 yuyerta TpeumH) cornacHo 6.16 - 6.18, 8.28.

B popmyne (8.62) 3HaK «NaOC» NPUHUMALOT NPU CHUMaAIOLWEN NPOAOAbHON CUAe, @ 3HAK KMUHYC» - MPU
pacTsarvBatoLLei NpogoabHON cue.
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8.32 }KecTKoCTb U3rnbaembix Kene3obeToHHbIX 3/1IeMEHTOB A0MYCKAeTca onpeaensaTts no popmyne

D= Eb,red,tAsZ(hO - Xm), (863)

r4e Z - PacCcTosiHMe OT LLeHTPa TAXKECTU PacTAHYTON apMaTypbl 40 TOUKU NPUIONKEHNA
PaBHOAENCTBYIOLLEN YCUNUIA B CXKATOW 30HE.

[na aneMeHTOB NPsSIMOYro/ibHOro ceyeHus bes yyeTa CKaTol apmaTypbl 3HaYeHMe Z onpenensaioT no
dopmyne

z=ho - Xm/3. (8.64)

[NnA 3neMeHToB NPSMOYro/IbHOTo, TaBPOBOTO C NOJIKOM B CXKAaTOM 30HE U ABYTaBPOBOro NOMepeyHbIX
ceyeHun gonyckaeTcsa NpuHMMaTh z = 0,8ho.

8.33 MNporubbl kene3o0beToHHbIX 31eMEeHTOB MOXKHO OnpeaenaTb No 0bLMM NpasMaam CTPOUTEIbHOM
MEeXaHWMKU C UCMOb30BaHNEM BMECTO KPUBM3HbI HEMNOCPEACTBEHHO U3MMBHbIX YKECTKOCTHbIX XapaKTepUCTUK
D nyTem 3amMeHbl YNPYrmx U3rmbHbIX XapakTepuUCTUK E/ B pacyeTHbIX 3aBUCMMOCTAX Ha YKa3aHHble
XapaKTepucTnku D, BbluncaeHHble no ¢opmynam (8.33) u (8.66).

MpY COBMECTHOM AENCTBUM KPAaTKOBPEMEHHbIX U A/IMTE/IbHbIX HAarpy3oK M Temneparyp, No/HbIA Npornb
3/1eMEHTOB 6e3 TpeLMH 1 C TPELMHAMM B PACTAHYTOM 30He onpeaenstoT NnyTem CyMMUPOBaHUA Npornbos
COOTBETCTBYHOLLMX HArPy30K U A4/IMTENIbHOCTM Harpesa, No aHaaorMm C CyMMMUPOBAHUEM KPUBU3HbI
COrNacHo 8.26, NPMHMMARA }KECTKOCTHbIE XapaKTEPUCTUKM D B 3aBUCMMOCTM OT YKa3aHHOW B 3TOM MyHKTe
NPUHATOM NPOAOC/IKUTENBHOCTU AEWCTBUA, PaCCMATPMBAEMON HarpysKu 1 Harpesa. [LonyckaeTcs npu
onpeaeneHnn KeCcTKOCTHbIX XapaKTePUCTUK D 3n1eMeHTOB C TpeLyHaMM B PacTAHYTOM 30He NPUHUMATb
KoadpduumeHT Ps = 1. B 3TOM caydae Npu COBMECTHOM AeMCTBMU KPaTKOBPEMEHHbIX M ANNTENbHbIX
HarpysoK u TemnepaTyp, NO/HbIV NPOrnb 31eMeHTOB C TPELLMHAMM B PACTAHYTOM 30HE onpeaenstoT nyTem
CYMMMPOBaHMA NPOrMboB OT KPAaTKOBPEMEHHOTO AENCTBUA KPaTKOBPEMEHHbIX Harpy3oK 1 Temneparyp v ot
ONUTENbHOro AEWUCTBUA ANNTENbHbIX Harpy3oK U TemnepaTyp, C y4eTOM COOTBETCTBYHOLLMX 3HAUYEHWNIA
YKECTKOCTHbIX XapaKTEPUCTMK D, KaK 3TO NPUHATO ANA 3/1eMeHTOB 6e3 TpeLmH.

8.34 Ans nsrmbaembix 31€MEHTOB NPAMOYT0/IbHOT0, TaBPOBOIo M ABYTaBPOBOIO CEYEHU KPUBU3HbI HA
y4acTKax C TPeLMHaMM B PAacTAHYTOM 30He JOMYyCKaeTca onpesensaTts no popmyne

1o o

1\ _M-0phR,,,
g OZE::"‘{:'II . (8.65)

rae KoapoduumeHTbl ¢1 NpuHMMatoT no Tabauue 8.1, ¢, - no Tabauue 8.2.

Tabnnuya 8.1

KoadduumeHTbl d1 NPy 3HAYEHUAX LUds1, PABHbIX
Hf

<0,07 | 0,10 0,15 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00

0,0 0,60 0,55 0,49 0,45 0,38 0,34 0,30 0,27 0,25 0,23 0,22 0,20

0,2 0,69 0,65 0,59 0,55 0,48 0,43 0,39 0,36 0,33 0,31 0,29 0,27
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KoadduumeHTbl d1 NPy 3HAYEHUAX LUds1, PABHbIX
Hf

<0,07 | 0,10 0,15 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00

0,4 0,73 0,69 0,65 0,61 0,55 0,50 0,46 0,42 0,40 0,37 0,35 0,33

0,6 0,75 0,72 0,68 0,65 0,59 0,55 0,51 0,47 0,45 0,42 0,40 0,38

0,8 0,76 0,74 0,71 0,69 0,62 0,58 0,54 0,51 0,48 0,46 0,44 0,42

1,0 0,77 0,75 0,72 0,70 0,65 0,61 0,57 0,54 0,52 0,49 0,47 0,45

wa,, = ._5 By =— +—-a,.
by b} b}
Tabnuua 8.2
KoaddpuumeHTsbl KoadodumumeHTbl b2 NpM 3HAYEHUAX Uds1, PaBHbIX
0,07-10,1-/0,2-[{0,4-]10,6-]0,8- 0,07-10,1-10,2-(104-]06-]0,8-
Lf W' <0,07 <£0,07
0,1 02104061 08] 10 01]1021]04|06] 08 1,0
HenpoaonkutenbHoe AeCTBUE HArpy3oK M TemnepaTyp MpofonxntTenbHoe AencTBME HAarpy3oK u

Temnepatyp

0,0 0,0 0,16 0,16 (0,16 (0,17|0,17|0,17| 0,17 | 0,15 (0,14 | 0,14 (0,13 [ 0,13 | 0,12 | 0,12

0,0 0,2 0,20 0,20 | 0,20(0,210,22|0,23|0,23 0,18 (0,18 | 0,18 | 0,17 | 0,17 | 0,17 | 0,16

0,0 0,4 0,22 0,23 0,23 0,2410,26 0,27 | 0,28 | 0,21 (0,21 | 0,21 | 0,21 | 0,21 | 0,20 | 0,20

0,0 0,6 0,24 0,25 | 0,25(0,2710,290,31]0,32 (0,23 (0,23 | 0,23 [ 0,23 | 0,24 | 0,24 | 0,24

0,0 0,8 0,25 0,26 |0,2710,2910,32 0,34 0,36 0,24 (0,24 | 0,25 | 0,25 | 0,26 | 0,27 | 0,27

0,0 1,0 0,26 0,27 10,2810,30]0,34037]039|0,25 (0,26 | 0,26 | 0,27 [ 0,281 0,29 | 0,3

0,2 0,0 0,24 0,23 | 0,23(0,220,21|0,21| 0,20 | 0,20 ( 0,21 | 0,20 | 0,18 | 0,16 | 0,15 | 0,14

0,4 0,0 - 0,31 [ 0,29 0,27 |1 0,26 | 0,25 | 0,24 - 0,27 10,26 | 0,22 10,19 | 0,18 | 0,17
0,6 0,0 - 0,38 [0,36(0,33]0,30](0,28 | 0,27 - 0,3410,310,27 | 0,23 | 0,20 | 0,19
0,8 0,0 - - 0,4310,3810,35]0,32 (0,30 - - 0,3710,31]0,26 | 0,23 | 0,21
1,0 0,0 - - 0,50 10,44 10,39 10,36 | 0,30 - - 0,44 10,36 |1 0,30 | 0,26 | 0,23

0,2 0,2 0,29 0,28 | 0,28 0,28 |0,27 | 0,27 | 0,27 | 0,27 | 0,14 | 0,25 | 0,23 | 0,21 | 0,20 | 0,19

0,4 0,4 - 0,41 |(0,40(0,39]0,39]0,38] 0,38 - 0,26 1 0,36 10,33 10,31| 0,29 | 0,28
0,6 0,6 - - 0,53 10,52 |0,511(0,50 | 0,49 - 0,3810,48 04410411 0,38] 0,37
0,8 0,8 - - 0,66 10,64 |0,63]0,62| 0,61 - - 0,61]0,556]0,51|0,48 | 0,46

www.pkb-titan.ru W TWTAH




KoapodumumeHTbl KoadduumeHTbl b2 Npu 3HaYEHMAX Uds1, PAaBHbIX
0,07-(0,1-]0,2-|0,4-|0,6-|0,8- 0,07-{0,1-]0,2-|0,4-]10,6-{0,8-
Ur W' <0,07 <£0,07
0,1 02|04)06|08]| 10 0110204 |06]08] 10
1,0 1,0 - - - 0,77 (0,751 0,79 | 0,73 - - - 0,68 10,63 | 0,59 | 0,50
4 . B -biH, 4 (5 —3)
ua =;g I, = - -—da LL.—J“‘ J,
bh bhy on v bh

ecTKoCTb n3rnbaembixX 3/1€MEHTOB C TPeLLMHAMMN B PAaCTAHYTOM 30He AOMNYCKaeTca onpeaenatb no
dopmyne

C)‘;E::"'i: ':“:

B M- Olb;":R::,:e‘.: ' (8.66)

KpWBU3HY BHELEHTPEHHO CXKaTbIX 9/1€EMEHTOB, a TaKXe BHELEeHTPEHHO PaCTAHYTbIX 9/1eMEHTOB Npu
NPUNOXKEHUN cunbl N BHE PacCTOAHMA MeXAy apmaTtypamm S m S'Ha y4acCTKax C TpewmnHamum B paCTﬂHyTOVI
30He onpeaenAatT no d)opmyne
1 , N
4 - S'e':'E;':e':'.: :

(8.67)

rae Sreq - onpegenstot no ¢opmyne (8.41) n Ep redr - N0 popmyne (8.15).

OmnpenesieHne KPHUBU3HBI KeJ€300€TOHHBIX 3JIeMEHTOB Ha OCHOBe JAedopManuoHHON

MoOa eI

8.35 Mo/HYI0 KPUBU3HY Kene306eTOHHbIX 3/1IeMEeHTOB Ha yYyacTKax 6e3 TpelmH B pacTAHYTOM 30He
ceyeHun onpegensioT no popmyne (8.30), a Ha y4acTKax C TPELLMHAMM B PACTAHYTOMN 30HE CeYeHus - No
dopmyne (8.31).

3HauyeHua KPUBU3H, BXxoasaLWmMX B dopmynbl (8.30) 1 (8.31), onpeaenstoT U3 peLlleHmna CUCTEMBI
ypaBHeHuit cornacHo 7.3.16 CMN 52-101 [1]. Mpwn sTom npu onpegeneHnn KpUsmsH oT HENPOAOHKUTENIbHOMO
[EeNCTBUA Harpy3Ku U

KPaTKOBPEMEHHOro HarpeBa B pacyeTe NCMO/b3YHOT AMarpaMmbl KPAaTKOBPEMEHHOTO AedopMUpPOBaHUA
C¥KaToro u pacTaHyToro 6eToHa, a Npu onpeaeeHn KPUBM3H OT NPOAOKUTENIbHOTO AeNCTBUA HArpy3Ku U1
TemnepaTtypbl - Anarpammbl 4UTeNbHOro AedopmmnpoBaHmna 6eToOHA € PacHeTHbIMMU XapaKTEPUCTUKAMMU ANA
npeaenbHbIX COCTOAHMN BTOPOM rpynnbl.

9 KoHCTpYKTUBHBIE TPeOOBAHMS
OO0uue mos10:keHUs

9.1 nsa obecneyeHms HecyLLein CnocobHOCTM, MPUTrOAHOCTM K HOPMaJIbHOM 3KCNIyaTauumn u
[0/ITOBEYHOCTM BETOHHbIX U ¥Kene306eTOHHbIX KOHCTPYKLMIM NoMMMOo TpeboBaHuiA, onpeaensembix
pacyeTom, cieayeT BbINOAHATb KOHCTPYKTUBHbIE TpeboBaHuA:

Mo reoMeTpPUYECKUM pasmepam 3/1eMEHTOB KOHCTPYKLMIA;
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Mo apMUPOBaHUIO (COAEPKAHMIO U PACNONOKEHUIO apMaTYpPbl, TO/LWMHE 3aWNUTHOTO cnoa 6eToHa,
aHKepoBKe U CoeAMHEeHNAM apmaTypbl);

Nno 3alWMTe KOHCTPYKLUMIA OT HebnaronpuATHOro BAMAHMA BO3AEMNCTBUIN cpeabl.

I'eomeTpuyeckne pasMepbl KOHCTPYKIUIA

9.2 MUHMMaNbHble reoMeTPUYECKNE Pa3MepPbl CEYEHUIA KOHCTPYKLMIA cneayeT HasHavaTb TakKMmM,
yTobbI 06ECNEUNBaAT:

HeCcyLLyo cnoCOBHOCTb KOHCTPYKLMUMK;

BO3MOMHOCTb HaJ/1eXKalllero pasmeLleHns apMaTtypbl (PacCTOAHUA MeXAy CTEPXKHAMM, TONLLMHA
3aWMTHOro c/oA 6eToHa U T.4.), ee aHKePOBKMN M COBMECTHOM paboTbl c 6eTOHOM;

AO0CTATOYHYIO XKECTKOCTb KOHCTPYKLUMHU VI,‘

HeobX0AMMYI0 OrHECTOMKOCTb, BOAOHENPOHULAEMOCTb, TEMI0- U 3BYKOM301ALLMI0, KOPPO3UOHHYHO
CTOMKOCTb, PAaAMALLMOHHYHO 3aLLMUTY KOHCTPYKUNIA U T.N.;

BO3MOXHOCTb Ka4eCTBEHHOIO U3TrOTOBEHUA NPU 6ETOHMpOBaHMM KOHCTpW(LI,VIﬁ.

9.3 MUHMMaNbHble pa3mepbl MONEPEYHOro ceYeHMs MOHOUTHBIX KOHCTPYKUMIA (ans obecneveHmns
KayecTBEHHOrO M3roTOB/IEHNA) peKoMeHAyeTcA NPUHMMATb HE MeHee:

80 Mmm - onA cBOA0B M KYyNnoJoB;
40 MM - ANA NJOCKOCTHbIX 3/1IEMEHTOB.

Pasmepbl ceyeHUt BHELLEHTPEHHO CXKATbIX 3/IEMEHTOB A1 06eCneveHnn NX KeCTKOCTU peKoMeHayeTca
NPUHMMATb TaKUMM, YTOBbI UX TMBKOCTL lo/i B NtoBOM HanpaBAeHUW He NpeBbllWwana NpeaenbHbIX 3HaYeHUN],
yKasaHHbIX B Tabamue 9.1.

Tabauuya 9.1
MpeaenbHan rMbKocTb lo/i BHELLEHTPEHHO CXKaTbIX 3/1eMEHTOB NpY TemnepaTtype 6eToHa B
SNEMEHTbI LeHTpe TAXKecTn ceveHus, °C
20 50 - 100 300 500 700 900
beToHHble 90 80 60 50 45 35
enesobeToHHble 200 145 90 55 - -

MpumeyaHue - 18 Kene306eTOHHbIX 3/1EMEHTOB C O4HOCTOPOHHUM apMMUPOBaHMEM Npeae/bHble TMEKOCTH
NPUHUMALOTCA KaK AN BETOHHbIX 31€MEHTOB.

9.4 B KOHCTPYKUMAX 303HUI U COOPYIKEHWUI, UCMbITbIBAIOLWMX TEMNEPATYPHbIE W BNAXKHOCTHbIE
BO34EMCTBUA, ChedyeT npeaycmaTpmBaTh UX Pa3pesKy TeMnepaTypHO-yCaAouHbIMM WBAMK, PAacCTOAHMA
MeXAy KOTOPbIMM Ha3HAYaloT B 3aBUCUMOCTM OT TEMNEPATYPHbBIX YCOBUIA U KOHCTPYKTUBHbIX
ocobeHHoCTel coopyKeHus (6.27).
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Mpyu HepaBHOMEpPHOW ocadke pyHOAAMEHTOB CaedyeT NpeaycMaTpMBaTh pasaeieHne KOHCTPYKLMIA
0CaA04HbIMM LBAMMU.

ApMupoBaHue
3awummnwiil cnoii bemona

9.5 ApmaTypa, pacnonoxKeHHasa BHYTPU CEeYEHUA KOHCTPYKLUMM, AONKHA UMETb 3aLMTHbIN Cnoli 6eToHa
(kacaTenbHoe paccTosiHMe OT NOBEPXHOCTU apMaTypbl 10 COOTBETCTBYIOLLEN FPaHU KOHCTPYKLMIA), YTOBbI
obecneynBaTb:

COBMECTHYI0 paboTy apmaTtypbl C 6eTOHOM;
3aLUMUTY apMaTypbl OT BHELUHMX BO34ENCTBUIA (TEXHONOTMYECKMX, TEMNEPATYPHbIX, BAAXKHOCTHbIX U T.4,);
BO3MOHOCTb aHKEPOBKM M CTbIKOBAaHMA apMaTypbl; OTHECTOMKOCTb M OFHECOXPAHHOCTb KOHCTPYKLMIA.

9.6 TONWMHY 3aLWMTHOTO c/105l 6ETOHA cneayeT NPMHMMATL B 3aBUCMMOCTM OT Ha3HAYEHUS KOHCTPYKLMM,
XapaKTepa paboTbl apMaTypbl B KOHCTPYKUMN U TeMepaTypbl. MMHUMaNbHbIe 3HAYEHWUA TOJLLMHbI
3alLMTHOrO c/10A 6eToHa ciegyeT NPUHUMATb HEe MeHee:

20 MM - gna paboyeit apmaTypbl B MOHOIMTHbLIX KOHCTPYKLUMAX;
15 mm - ana paboyeii apmaTypbl B COOPHBIX KOHCTPYKLMSAX;

Ha 5 MM MeHbLL€ - 419 KOHCTPYKTUBHOW apMaTypbl, MO CPaBHEHWUIO C Tpebyemoi TONLWMHOM 3aLWMTHOro
cnoa 6etoHa ana pabouelt apmaTypbl;

BO BCEX C/Iy4anX - He MeHee AMameTpa CTePKHA apmaTypbl.

MUHMMaNbHAA TONLWMHA 3aLWMUTHOTO C10s BeToHa A0XKHa 6bITb NPU TEMNEpaType apMaTypbl:

0T 50 10 100 °C BKAKOUUTENBHO. ...ccevvvererererreerrrnrernnnnnnnns 1,5d,
0T 100 1,0 300 °C BKIHOUUTENBHO....cvvvvrreereerrnrereannnnnnannns 2,0d;
OT 300 °C BKJTIOUNTENBHO....coeeeeeeeeeeeeeeeieeeeeeeeeeeeesesesennanes 2,5d.

MunumansHvle paccmoanust MexHcoy CIMepHCHAMU APMAMypol

9.7 MUHMMaNbHbIe PACCTOAHUA B CBETY MEXAY CTEPKHAMM apMaTypbl cieayeT NPMHUMATb TaKUMK,
yTO6bI 06ECNEYNTL COBMECTHYIO paboTy apmaTypbl ¢ 6ETOHOM M KayecTBeHHOE U3roToBAeHUE
KOHCTPYKLMIA, CBA3AHHOE C YKNAAKOM U yNAOTHEHNMEM BETOHHOM CMecK, HO He MeHee HanbosbLiero
AMaMeTpa CTEPKHSA, a TaKKe He MeHee, MM:

25 - NpU ropU30HTaIbHOM WM HAKNOHHOM MOJIOXKEHUWN CTEPIKHEN HUMKHEN apMaTypbl, PacnoNoKeHHOM

B OAMH WM ABA PAA3;
30 - 7o *Ke, ANA BepXHel apmaTypbl;

50 - TO e, NP PacnoIoKeHUN HUXKHEN apmaTypbl 6osiee Yem B ZiBa pAga (Kpome cTep:kHen AByx
HUKHMX PAAOB), a TaK:Ke Npy 6eTOHMPOBAHMM CTEPIKHEN B BEPTUKAIbHOM MOOKEHMUMN.

www.pkb-titan.ru ' TATAH



IIpodonvroe apmuposanue

9.8 B kene306eTOHHbIX 3N1eMeHTax NaoLWwanb Ce4eHNs NPOAO/IbHOM PAaCTAHYTON apMaTypbl, @ TaKkKe
C)KaTol, ecnum oHa TpebyeTca No pacyeTy, B NPOLEHTax NaoLaan ceyeHma 6eToHa, paBHOM NponsBeaeHuUIo
LMPUHBI NPAMOYTrO/IbHOTO cevyeHuna Mbo WnpKuHbl pebpa TaBpoBOro (ABYTaBPOBOro) ceyeHmn Ha pabouyto
A,
u,=—=100%

on
BbICOTY Ce4yeHusA, y cnegyetr NnpuHMMaTb HE MeHee, %:

0,1-8 VI3FVI6aEMbIX, BHEUEHTPEHHO PACTAHYTbIX 9/1EMEHTAX N BHELUEHTPEHHO CXKaTbIX 3/1eMEHTAX NPU

[_:1- ]_:-:.’

rmbkoctn ! (AnA NnpAMOYronbHbIX ceyeHnin ! );

n

b > g7

0,25 - BO BHELLeHTPEHHO CKaTblX 31eMeHTax npu rmbkoctu * (818 NPAMOYroNbHbIX CeYeHM M

[NA NPOMEXKYTOUHbIX 3HaYEHNIN TMBKOCTU 3/1EMEHTOB 3HAYEHUE s ONPeaenstoT No UHTEPNOAALNM.

B afiemeHTax ¢ NpogoAbHOM apMaTypOn, PacnosIoKEHHOW PaBHOMEPHO MO KOHTYPY CeYeHMUs, a TaKKe B
LEeHTPaNbHO PaCTAHYTbIX 31eMEeHTaX MMHUMA/IbHYIO N/IoLWaAb ce4eHUs BCel NPoA0/IbHON apmMaTypbl
cneayet NPUHMMATbL BABOE HoNbLUEN YKa3aHHbIX Bbllle 3HaYeHUN U OTHOCUTb MX K NOJIHOM naowaam
ceyeHun beTtoHa.

9.9 B 6eTOHHbIX KOHCTPYKLMSAX, €C/IM NO3BOAAET TeMNepaTypa, cieayeT npegycmaTpmBaTtb
KOHCTPYKTUBHOE apMMpPOBaHUe:

B MeCTax pe3Koro uasmeHeHnA pasmepoB Ce4eHNA IN1IEMEHTOB;
B GETOHHbIX CTeHax nog v Hag npoemamu;

BO BHELLEHTPEHHO CXKATbIX 3/IEMEHTAX, PACCUYMUTbIBAEMbIX MO NPOYHOCTU Be3 paboTbl pacTaHyTOro
6€eTOoHa, y rpaHel, rae BOSHUKAIOT PacTArMBaOLLME HANPAXKEHUA; NPU 3TOM KOIODULMEHT apMUPOBAHMUA s
NpUHUMAIOT He meHee 0,025 %.

9.10 B »kene306eTOHHbIX IMHENHbIX KOHCTPYKLMAX U NANMTaxX Hanbosblune paccTosHUA MeXAY 0CAMMU
CTepyKHel NpoaonbHON apMaTypbl, obecneunsawolme adhpdeKTMBHOE BoBAEYEHUE B paboTy 6eToHa,
paBHOMeEpHOe pacnpeaeneHne HanpsxKeHui n aedopmalLmMid, a TakKe orpaHnYeHme WNPKUHbI PaCKPbITUS
TPELWMH MeXAY CTEPXKHAMM apMaTypbl, AOKHbI ObITb He 6onee:

200 mm - npu BbiCcOTe nonepeyHoro cedeHma h ao 150 mm;
1,5h 1 400 mm - npu BbICOTE NOMNepeyHoro ceveHms h cebiwe 150 mm.

B Ke/1e306eTOHHbIX KoNoHHax: 400 MM - B HanpaB/ieHUM, NeprneHaANKYNAPHOM NA0OCKOCTM M3rmba, n 500
MM - B HanpaB/iieHUN NAOCKOCTU N3rmba.

B »Kene306eTOHHbIX CTEHAX PACCTOAHMA MEXKAY CTEPIKHAMM BEPTUKaIbHON apmaTypbl NPUHUMAIOT He
6onee 2t n 400 mm (t - TO/NILLMHA CTEHbI), @ FTOPU3OHTA/IbHOM - He 6osiee 400 mm.
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Hanbonblume pacCcToAHUA MeXay CTEPKHAMU pacnpeaenmTeNbHoM apMaTypbl NINT peKomeHayeTcs
NPMHUMATL He 6onee 2h n 600 mm.

9.11 B 6anKkax u pebpax wunpuHom 6onee 150 mm Yncio NPOAObHBIX PaboUMX PACTAHYTLIX CTEPKHEN B
nonepeYyHoM cevyeHusa A0MKHO bbiTb He MeHee asyx. Mpu wupnHe 6anok 1 pebep 150 mm 1 meHee
[OOMYyCKaeTca yCTaHaBAMBaTb B MONEPEeYHOM CeYeHMM OANH NPOAO/bHbIN CTEPIKEHb.

9.12 B 6as1Kkax 40 onopbl cefyeT A0BOANTb CTEPXKHM NPOL0AbHOM paboyelt apmaTypbl He MeHee %
NAOLWAAN CEYEHUNA CTEPIKHEN B MPOETE U HE MEHee ABYX CTEPIKHEN.

B nanTax 40 onopbl cneayeT A40BOAMTL CTEPXKHM NPOAObHOM paboyeli apmaTypbl Ha 1 M LWWMPKHBI
NAUTbI NAOLWAAbI0 CeYeHUA He MeHee 1/3 niowaam ceyeHns cTepskHeit Ha 1 M WUpPUHbI NAKTbI B NpoaeTe.

Ilonepeunoe apmuposanue

9.13 NonepeyHyto apMaTypy c/eayeT yCTaHaB/IMBATb UCXOAA M3 PAcyeTa Ha BOCNpPUATME YCUIWK, a
TaKXe C LeNblo OrpaHMYeHna passuTUA TPELWWH, YAepKaHUA NPOA0/bHbIX CTEPXKHEN B MPOEKTHOM
NOJIOXKEHUU M NPeaoTBPaLLEHNA X BOKOBOTO BbiNyYMBaHUSA B I06OM HanpaBaeHUM.

MonepeyHyo apmaTypy YCTaHaBAMBALIOT Y BCEX NMOBEPXHOCTEN Kene306eToHHbIX 3N1eMeHTOB, B6M3M
KOTOPbIX CTAaBUTCA NPOAO/IbHAA apMmaTypa. Mpu 3Tom nonepeyHan apmaTypa L0/KHa OXBaTbIBaTb KpalHWe
NPOLONbHbIE CTEPKHM.

9.14 inameTp nonepeyHon apmaTtypbl (XOMYTOB) B BA3aHbIX KapKacax BHELEHTPEHHO CXKaTbIX
3/1IEMEHTOB NPMHMMaIOT He MeHee 0,25 Hanbonbluero AnameTpa NPOLObHOM apMaTypbl U HE MeHee 6 MM.

dnameTp nonepeyHoit apmaTypbl B BA3aHbIX KapKacax U3rnbaembix 31€MeHTOB NPUHMMAIOT He meHee 6

MM.

B cBapHbIX KapKacax AMameTp NonepeyHoin apmaTypbl NPUHMMAIOT HE MeHee AMaMeTpa,
YCTaHaB/IMBAEMOrO U3 YC/IOBUSA CBAPKM C HaMBONbLLUMM AMAMETPOM NPOLOALHON apMaTypbl.

9.15 B »ene306eToHHbIX 3/1eMeHTaXx, B KOTOPbIX NonepeyHas cuaa no pacyety He MOXeT 6bITb
BOCNPUHATa TONIbKO BeToHOM, cneayeT NnpeAycmaTpuBaTh YCTaHOBKY NonNepeyYyHol apmaTypbl C LLarom He
6onee 0,5ho 1 He 6onee 300 mm.

B cn/oWHbIX NAKTaX, a TaKKe B YacTopebpucTbix NanTax BbicoTon He meHee 300 mm 1 B bankax (pebpax)
BblCOTOM meHee 150 MM Ha yYacTKe anemeHTa, rae nonepeyHas cuna no pacyeTy BOCMPUHUMAETCA TObKO
6eTOHOM, NMoMNepeYHyo apmaTypy MOXKHO He yCTaHaBANBaTb.

B 6ankax n pebpax BbicoToi 150 mm 1 6onee, a TakKe B YacTopebpucTbix namTax Bbicotoit 300 mm 1
bosiee, Ha y4YacTKax 3/1IEMEHTA, r4e NonepeyHas cuaa no pacyeTy BOCMIPUHUMAETCS TO/IbKO HETOHOM,
cneayeT npeAycMaTpuBaTh YCTaHOBKY nonepevHol apmatypsl ¢ warom He 6onee 0,75ho 1 He 6onee 500
MM,

9.16 Bo BHELEHTPEHHO CHKATbIX IMHEMHbIX 3/IEMEHTaX, a TaKXKe B U3rnbaembix 3leMeHTax NPu HaAnuum
YUYMUTbIBAEMOM B pacyeTe CKATOW NPOL0AbHON apMaTypbl, C Lie/1bio NPeAoTBPaLLEHMA BbIMyYMBaHNUA
NPOAOALHOW apMaTypbl, CledyeT ycTaHaBAMBATb NONepeYHyo apmaTypy C lWwarom He 6onee 15d n He 6onee
500 mm (d - anameTp cxkaToi NPoAO0bHOM apmMaTypbl).
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Ecan nnowaab cedeHUA cKaTol NPoOA0AbHOM apMaTypbl, yCTaHAB/IMBAEMOMN Y OAHOM U3 rpaHen
anemeHTa, 6onee 1,5 %, nonepeyHyto apmaTypy cieayeT yCTaHaBAMBATb C Warom He 6onee 10d u He 6onee
300 mm.

9.17 KOHCTPYKUMA XOMYTOB (NonepeyHbIX CTEPKHEN) BO BHELLEHTPEHHO CHKaTbIX IMHENHbIX 31leMeHTaxX
[0NKHA 6bITb TAaKOM, YUTOObI NPOAO/bHbIE CTEPXKHM (MO KpailtHen mepe, Yepes oAMH) pacnosaraamch B
MecTax nepernbos., a 3TK nepernbbl - Ha paccTosHMM He bonee 400 Mm MO WKpPKUHE rPaHK. Mpu WKpuHe
rpaHun He 6onee 400 MM 1 YMCNE NPOAOAbHbIX CTEPXKHEN Y 3TOM rpaHN He Bosiee YeTblpex AonycKaeTca
OXBaT BCEX MPOAO/bHbIX CTEPXKHEN OAHUM XOMYTOM.

B anemeHTax, Ha KOTOpble AEUCTBYIOT KPYTALLME MOMEHTbI, NONepeYHas apmaTtypa (XoMyTbl) AOAKHA
06pa30BbIBaTb 3aMKHYTbIN KOHTYP.

9.18 NonepeyHyo apMaTypy B NAMTax B 30HE NPOAaBAMBaHNA YCTaHaBAMBALOT C LWarom He 6onee 1/3hg
1 He 6os1ee 300 mm. CTepyHK, BanKaliliMe K KOHTYPY rpy30B0OM NaoLWaam, pacnosaratot He 6anke ho/3 un
He aanee ho/2 OT 3TOro KOHTYpa. MpK 3TOM WMPUHA 30HbI MOCTAHOBKM NONEPeYHON apMaTypbl OT KOHTYpa
rpy30BOM NAoLWaau AOMKHA 6bITb He MeHee 1,5h. PaccToaHue mexXay CTeprKHAMM NonepeyHon apmaTypbl
B HanpaBs/ieHUAX, NapaniefibHblX CTOPOHAM PaCYETHOrO KOHTYpa, NPUHUMALOT He 6onee 1/4 AnunHbl
CTOPOHbI PACYETHOIO KOHTYpA.

PacyeTHylo nonepeyHyo apMaTypy B BUAE CETOK KOCBEHHOIO apMMPOBAHMA NPU MECTHOM CXKaTuK
(cmATUK) pacnonaratoT B Npeaeniax PacieTHOM NAoWaan Ay max NPEACTABAEHHOW Ha pUCyHKe 7.8. Mpu
pacnonoKeHUn rpy30BOoi NAOWAAM Ha Yy 3/1eMeHTa, CETKM KOCBEHHOrO apMMpPOBaHUA pacnoaaratoT no
NAoLWaAN C pasMepamMm B KaXKAOM B3aMMHO NepneHAMKYASPHOM HanpaB/ieHUn He MeHee CyMMbl AJIMH
ABYX B3aMMHO NeprneHAMKYASPHbIX CTOPOH rPy30BOM NAOWAAM OT Kpas 3/1IeMeHTa B PacCMaTPUBAEMOM
HanpaB/ieHun (pUcyHoK 7.8, r).

Mo rnybuHe ceTkM pacnonarator:

npuv ToNWKHe anemeHTa 6osee yaBoeHHoro 6o/bluero pasmepa rpy3oBoi naolaam - B npegenax
YABOEHHOrO pa3mepa rpy3oBsoi Naowaau;

npu TONWNUHE 3/1IEMEHTA MEHEE YOBOEHHOIO 6onblero pa3mepa pr3OBOﬁ naowaaun - B npegenax
TOJILLNHDBI 3/1EMEHTA.

9.19 NonepeyHan apmaTtypa, NPeayCcMOTPEHHas ANA BOCNPUATUA NMONEPEUHbIX CUA U KPYyTALLMX
MOMEHTOB, a TaKXe yUnTbiBaemas nNpu pacyeTe Ha NPoAaBaANBaHNE, A0XKHA MMETb HAaZAEKHYIO aHKEPOBKY
Mo KOHLLAM NyTem NPUBAPKK WM OXBaTa NPOAO/IbHOM apMaTypbl, 06ecneyrBaioLLyto PaBHOMPOYHOCTb
COeZMHEHWIA U NONEepPeYHOol apmaTypbl.

Amnkeposka apmamypui

9.20 AHKepOBKY apMaTypbl OCYLLECTBAAIOT OAHUM U3 CAeAYHLLMX COCOBO0B NN UX COYETAaHUEM:
B BMAE NPAMOro OKOHYaHUA CTePXKHA (NpamMas aHKepoBKa);

C 3arMbom Ha KOHLLE CTEePXKHSA B BUAE KPIOKa, OTrnba (nanku) nam netnu;

C NPMBAPKOM NAKN YCTAaHOBKOW NOMepeYHbIX CTEPIKHEN;

C npumeHeHnem cneumanbHbIX aHKEPHbIX yCTpOﬁCTB Ha KOHLEe CTepPXKHA.
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9.21 MpamMyto aHKEPOBKY M aHKEPOBKY C laNKkamMm A0MYCKAeTCA NPUMEHATb TO/IbKO A1A apmaTypbl
nepuoaunyeckoro npoduna. Ans pacTaHyTbiX FaLKUX CTEPXKHEN cnegyeT NpesycMaTpmUBaTb KPHOKK, NeTu,
npvBapeHHble NonepeyYHble CTEPXKHM UM CNeLMabHble aHKepPHbIe YCTPOMCTBa.

J1anKku, KPIOKK 1 NeTAU He PpeKoMeHAayeTCs NPUMEHATb ANA aHKEPOBKM CHKATOW apmaTypbl, 3a
WCK/IIOYEHWEM TN1aZKON apMaTypbl, KOTOPas MOMKET NOABEPraTbCA PACTAXKEHUIO NPU HEKOTOPbIX
BO3MOMHbIX COYETaHMUAX Harpy3okK.

9.22 MNpwu pacyeTe g/ IMHbI aHKEPOBKMW apmaTypbl C/ieayeT yunTbiBaTb CNocob aHKepOBKM, Knacc
apmatypbl 1 ee Npoduab, AMameTp apmaTypbl, NPOYHOCTb HETOHA M ero HanpAMKeHHOEe COCTOAHME B 30He
aHKEePOBKM, KOHCTPYKTUBHbIE PELLEHUS 3/1eMeHTa B 30He aHKePOBKM (Hasnumne nonepeyHoir apmarypsi,
NOJIOXKEHWNE CTEPXKHEN B CRUEHUM 31eMeHTa 1 A4p.).

9.23 ba3oByto (OCHOBHYO) AJIMHY aHKEPOBKW, HEOBXOAMMYIO AN5 Nepesayn yCUaMaA B apmaType Ha
6ETOH C NOJIHbIM PaCcYeTHbIM 3HaYEeHUEM CONPOTUBAEHUA apMaTypbl PacTAXKeHUIo Ry, onpeaenstoT no

dopmyne

] =l

o R."::"‘: (9.1)

R.’."’l.'

rae As v Us - COOTBETCTBEHHO NA0OLWaAb NONEePeYHOro ceYeHMsa aHKepyemoro CTepXHA apmMmaTypbl U
nepuMeTp ero cevyeHuA, onpegenaembie N0 HOMUMHAaIbHOMY ONAMETPY CTEPIKHA;

Rst - pacyeTHOE CONpPOTUBNEHWE apMaTypbl pacTaxeHuto, onpegensemoe no popmyne (5.20), npuHMMas
Vst N0 Tabaunue 5.13 ansa TemnepaTypbl apMaTypbl B 30HE aHKEPOBKMU;

Rbond - pac4eTHOE conpoTneBaeHUE CUENNEHNA apMaTypbl C 66TOHOM, NMPUHUMaemoe PpaBHOMEPHO
pacnpeageneHHbIM No ATIMHE aHKEPOBKU U onpeaenaemoe no cbopmyne

Rbond = N1N2Rbtt, (9.2)

rae Rpw - pacyeTHoe conpoTuBaeHNe BeToHa 0CeBOMY pacTAXKeHUIo, onpedensemoe no popmyne (5.7),
NPUHMMaA Vi N0 Tabanue 5.3 Ans Temnepatypbl 6eTOHa B 30HE aHKEPOBKW;

N1 - KO3GOULMEHT, y4MTbIBAOLWMIA BANAHME BUAA NOBEPXHOCTU apMaTypbl U MPUHMUMAEMbIN PAaBHbIM:
n:=1,5 - AnAa rnagkoi apmatypbl;

N1 = 2,5 - 4na apmaTtypbl nepnogmyeckoro npoduns;

N2 - KO3GOULMEHT, yUMTbIBAOLWMI BANAHME pa3Mmepa AMaMeTPa apMaTypbl U NPUHUMAEMbIN PaBHbIM:
N2 = 1,0 - npu guameTpe apmaTtypbl ds £ 32 mm;

n2 = 0,9 - npu anametpe apmatypbl 36 n 40 mm.

9.24 Tpebyemyto pacyeTHYIO 4/IMHY aHKEPOBKM apMaTypbl C y4ETOM KOHCTPYKTUBHOTO peLleHun
3/1eMeHTa B 30He aHKepPOoBKM onpeaenstoT no ¢opmyne (9.3), Ho NnpuHUMalOT He meHee 0,3/qn, a TaKKe He

meHee 15ds 1 200 mm.
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I’:": = aa":.z,:i'—"",
e (9.3)

rae loq.n - 6a30Ban A/IMHA aHKePOBKMK, onpeaensemasn no ¢opmyne (9.1);

As cal, As,ef - NNOLWAAb NONEPEYHOrO CeYEHNA apmaTypbl, Tpebyemas no pacyeTy U GaKTUYECKM
YCTaHOB/IEHHAA COOTBETCTBEHHO;

o - KO3POULMEHT, YUUTbIBAIOLLMIA BAUAHNE HA ANNHY 30HbI aHKEPOBKM HAMPSAKEHHOTO COCTOAHMUSA
6eToHa M apmaTypbl C Y4ETOM TeMNePATYPHbIX fedOpMaLLMiA U CAMOHAMPSKEHMS, a TaKKe
KOHCTPYKTUBHOTO PEeLLeHMA 3/1EMEHTA B 30HE aHKEPOBKY;

o = 1,0 - oA pacTaAHYTbIX CTEPXKHEN;

o = 0,75 - 4NA CKaTbIX CTEPXKHEN NEpMoANYECKOro NPodUAA C NPAMbIMN KOHLAMW UAW FNaaKoM
apmMaTypbl C KpHOKamMMu.

JonycKkaeTca yMeHbLaTb A/IMHY aHKEPOBKM B 3aBUCMMOCTU OT KOIMYECTBA M AMAMETPa NomnepeyHoin
apMaTypbl, BUAA aHKEPYIOLWUX YCTPOMCTB U BEZIMYMHBI NONepeYHoro 06:katna 6eToHa B 30He aHKEPOBKMY,
HO He meHee Yyem Ha 30 %. B ntobom cnyyae pakTUUECKYIO ANMHY aHKEPOBKM NPUHUMAaIOT He meHee 0,3/g,4n,
a TaK»Ke He meHee 15ds n 200 mm.

9.25 Ycunume Ns, BOCNPUHMMAEMOE aHKEPYEMbIM CTEPXKHEM apMaTypbl, onpeaenatoT no popmyne

(9.4)

A,
roe lsn - 4AMHA aHKepoBKU, onpeaensemasn no 9.25, npuHMMan oTHoweHne ~ -4

Is - paccToAHME OT KOHLL@ aHKePYeMOro CTEPXKHA A0 paccMaTpMBaEeMOro NonepeyHoro ceveHus
3NeMeHTa, NPUHMUMaEeMOe B KauecTBe A/IMHbI aHKepPOoBKU, Tpebyemoit ana nepegaum yeunua Ns B apmaTtype
Ha 6eToH;

Rst - pacyeTHoe conpoTUB/EHUE apMaTypbl PacTAXKeHUIo, onpeaensemoe no popmyne (5.20), npuHUmasn

Yst N0 Tabaunue 5.13 gna TemMnepaTtypbl apMaTypbl B 30HE aHKEPOBKY;
As - N0Waab NonepeYHoro ceveHmsa aHKepyemMoro CTepKHSA.

9.26 Ha KpaltH1x cBo6OAHbIX ONOPaX 31EMEHTOB AJIMHA 3aMyCKa PACTAHYTbIX CTEPXKHEN 33 BHYTPEHHIO
rpaHb cBO6OAHOW ONOpPbI NPU BbINOAHEHUM YcnoBUA Q £ Qu (cm. 7.22 - 7.26) AONXKHA COCTABAATL HE MeHee
5d;. Ecnmn ykasaHHOe ycnoBue He cobntogaerca, gAnHy 3anycka apmMaTypbl 3a rpaHb Onopbl ONpeaensatoT no
9.25.

9.27 Npw yCTPOMCTBE Ha KOHL,AX CTEPXKHEN CneLmanbHbiX aHKePOoB B BUAE NAACTUH, Wanb, raex,
YrO/IKOB, BbICa*KEHHbIX FOJIOBOK U T.M. MNJIOLLAAb KOHTAKTa aHKepa C 6ETOHOM ZO0/1KHA YA,0BNETBOPATL
YCI0BMIO NPOYHOCTM 6eToHa Ha cMmATUE. Kpome Toro, Npu NPOeKTUPOBaHMM aHKEPHbIX AeTanel cneayet
YUNUTbIBATb XapaKTEPUCTMKM MeTas1a No CBapMBAEMOCTH, a TaK»Ke CNocobbl U YCNOBMA CBAPKMU.
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Coedunenus apmamypuol

9.28 lns coeANHEHNA apmaTypbl NPUHMMAIOT OAMNH U3 CedyoWmnX TUMNOB CTbIKOB:
a) CTbIKM BHaX/IECTKY 63 CBapKU:
C NPAMbIMM KOHLLAMM CTEPXKHEN Nepuoguyeckoro npoduns;

C MPAMbIMM KOHLL@MU CTEPXKHEN C MPMBAPKOI AU YCTAHOBKOM Ha AJIMHE HAaXNECTKMN NonepeYHbIX
CTepKHewn;

C 3arMbamm Ha KOHULaX (KPHOKM, Nanku, NeTau); Npyv 3STOM ANA FaAKuX CTeprKHEN NPUMEHSIOT TONbKO
KPIOKK 1 NeTaun.

6) cBapHble U MexaHWYeCKMe CTbIKOBbIEe COeAMHEHUSA:
CBapKOI apmaTypbl;

C NPUMEHEHUNEM CMeLManbHbIX MEXaHUYECKUX YCTPOICTB (OnpeccoBaHHble MyGTamm CTbIKK,
CcoeZMHEeHWe apMaTypbl C BUHTOBbIM NepUoanyYeckum npoounem pesbbosbimmn mydtamum u ap.).

9.29 CTbIKM apMaTypbl BHaxXNeCTKy (6e3 CBapKM) NPUMEHAIOT NPU CTbIKOBAHUK CTEPXKHEN C AUAaMETPOM
pabouelt apmatypbl He 6oee 40 mm. Ha coeamMHeHMA apMaTypbl BHAXIECTKY PacnpoCTpaHATCA YKasaHuA
9.22.

CTbIKM PacTAHYTOM UM CXKATOM apMaTypbl AO/IKHbI UMETb AJIMHY NepenycKka (HaxaecTkn) He meHee
3HauyeHuA aNuHbI I, onpeaensemoro no ¢popmyne

rae loq.n - 6a3oBan AAMHA aHKePOBKK, onpeaensemasn no dopmyne (9.1);
AS,CG/, As,ef - CM. 9.24;

o - KO3POULMEHT, YUUTbIBAIOLLMI BAUAHNE HANPAXKEHHOTO COCTOAHMA apMaTypbl, KOANYECTBO
CTbIKyeMol apmaTypbl N0 OTHOLLEHUIO K 06LLLEMY KOIMYECTBY apMaTypbl B 3STOM CEYEHMU U PACCTOAHUA
MeXAY CTbIKyeMbIMM CTEPKHAMM.

Mpy coegnHeHUN apmaTypbl NEPUOANYECKOTO NPODUAA C MPAMbBIMM KOHLLAMM, @ TaK¥Ke rNagKux
CTEP)KHEN C KapKacamu Uan NeTasmm 6es3 oNONHUTENIbHbIX aHKEPYHOLLMX YCTPOMCTB, KoaddUUMEHT a aA
pacTAHYTOM apmaTypbl NPUHMMAIOT paBHbIM 1,2 1 gna cxkatoit apmaTypbl - 0,9. MNpy 3TOM A0MKHbI BbITb
cobntoaeHbl caeayolLme ycaoBua:

OTHOCUTENbHOE KOMYECTBO CTbIKYyEMOW B O4HOM PacyeTHOM CEeYEeHUWN 31eMeHTa pabouelt pacTaHyToM
apmaTypsbl nepuogmyeckoro npoduna AoaKHo bbiTb He 6onee 50 %, rnaaKol apmaTypbl C KPOKamm Uau
neTnamu - He 6onee 25 %;

ycuaune, BOCNpUHMMaeMoe BCel nonepeyHon apmaTypoi, yCTaHaBAMBaAEMOM B Npeaenax CTbika,
OO/IKHO BbITb HE MeHee MON0BMHbI YCUAUA, BOCIPUHUMAEMOTO CTbIKYEMOM B OAHOM PacyeTHOM CEYEHUM
3/IeMeHTa pacTAHYTOM paboyen apmaTypoii.
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CTbiKM paboueit pacTaHYTOM apmaTypbl BHaxNecTky 6e3 cBapKu ciedyeT, KaKk npasBuao, pacnonaratb
«Bpa3bexkKy». Mpn 3TOM CUNTAETCSA, YTO CTbIKM PACNOIOMKeHbl B Pa3HbIX CEYEHUAX, €CIN PACCTOAHNA MEXKIY
BNMKHUMM KOHLAMM CTEPXKHEN HaxnecToK He meHee 0,3s.

PacnpenenutenbHyio 1 CxKaTylo apMaTypy AOMNYCKaeTcs CTbIKOBaTb B O4HOM CEYEHUMU.
PaccTosiHMe mexay CTbIKyeMbIMU Pabounmm CTEPKHAMM apMaTypbl He A0IXKHO NpeBbiwaTh 4ds.

PaccTonHue meXKay CoceaHMMM CTbIKaMM BHAX/IECTKY MO LWMPUHE 3/1IEMEHTA L0/IKHO BbITb He MeHee 2ds
1 30 MmM. B Ka4yecTBe 04HOMO PacYETHOro CEeYEHUs 31eMeHTa, PpaccMaTpMBaEeMOro ANa onpeaeneHuns
OTHOCUTENIbHOTO KOJIMYECTBA CTbIKYEeMOW apMaTypbl B OA4HOM CEYEHUU, MPUHMUMAIOT Y4aCTOK 31eMeHTa
BA0/1b CTbIKyeMOM apmMaTypbl anmHol 1,3/, CuntaeTca, YTo CTbIKM apMaTypbl PACnoI0XKeHbl B 04HOM
pac4yeTHOM CEYEHUU, ECAUN LLEHTPbI 3TUX CTBIKOB HAXOAATCA B Npesenax AIMHbI 3TOro yyacTka. [lonyckaetca
YBE/IMYNBATL OTHOCUTENIbHOE KOJIMYECTBO CTbIKYEMOM B OAHOM PacyeTHOM CeYEHUM eMeHTa pabouei
apmatypbl 8o 100 %, npuHUMana 3HaveHne KoaddumumeHTa o = 2. MNpn OTHOCUTENBHOM KOIMYECTBE
CTbIKyEMOM B O4HOM PaCTAHYTOM CEYEHMM apmaTypbl nepuogmudeckoro npoouns 6onee 50 % v rnagkom
apmatypsbl 6bonee 25 %, 3HauyeHMe KoadPULUMEHTa a oNpesenAroT NO AMHENHON MHTEPNONALUMN.

Mpwn HaNMYUKU [ONONHUTENbHBIX AHKEPYIOLLMX YCTPOMCTB Ha KOHLLAX CTbIKyeMbIX CTEepPKHEN (NpuBapKa
nonepeyvyHoi apmaTypbl, 3arMb KOHLOB CTepXKHel nepMoamyeckoro npoduna 1 ap.) AN1HA Nepenycka
CTbIKYEMbIX CTEPKHEN MOXKET ObITb yMeHbLUeHa He bonee Yem Ha 30%. B ntobom cnyyae, paktTuyecKas
OJIMHA nepenycka Ao/KHa bbiTb He meHee 0,4aloqn, He MeHee 20d; n He meHee 250 mm.

9.30 Npu coeamHEHUM apMaTypbl C UCNOJIb30BAHWEM CBapKK, BbIOOP TUMOB CBAPHOrO COeANHEHUA U
CNocob60B CBapKM NPOU3BOAAT C yYETOM YCAOBUI IKCNAYaTaUMM KOHCTPYKLUK, CBaPUBAEMOCTU CTan U
TpeboBaHWI NO TEXHOOTUWN U3TOTOB/IEHUS B COOTBETCTBMM C AEMCTBYIOLLMMMN HOPMATUBHBIMM
noKkymeHTamu (COCT 14098).

9.31 Mpwn MCNONb30BaHMM O/15 CTbIKOB apMaTypPbl MEXaHUYECKMX YCTPOMUCTB B BUAE MydT (MydTbl Ha
pe3bbe, onpeccoBaHHble MydTbl U T.4.), HecyLLLaa cNocobHOCTb MydTOBOro cCoeAUHEHMUA A0MKHa BbITb
TAKOWM e, YTO U CTbIKyeMbIX CTepiKHel. KOHLbI CTbIKYyeMbIX CTEPXKHEN CaefyeT 3aBoANUTb Ha Tpebyemyto
OAVHY B MyOTy, onpeaensemyto pacyeToM UAKN OMbITHbIM NYTEM.

I'nymuvie cmeporchu

9.32 Mpu NpUMEHEHUN THYTOM apmaTypbl (OTrMbbI, 3arMbbl KOHLLOB CTEPXKHEN) MUHUMANbHbIM AMaMeTp
3armba oTAENbHOTO CTEPXKHA AO/IKEH ObITb TAKUM, YTOObI M36EKaTb Pa3pPyLLEHUA UM PACKa/IbiBaHUA
6eToHa BHyTpY 3arnba apMaTypHOro CTEPXKHA U ero paspyLleHne B mecTe 3arnba.

MWHMManNbHbLIN AMameTp ONpPaBKU don ANA APMATYPbI MPUHUMAOT B 3aBUCUMOCTUN OT ANAMETPA CTEPIKHA
ds He meHee:

ONA TNAAKUX CTEPIKHEN:

don = 2,5d;s npn ds < 20 mm;

don = 4ds npu ds 2 20 mm;

ONA cTepXKHel nepmoamyeckoro npodpuna:

don = 5ds npu ds < 20 mm;
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don = 8ds npn ds = 20 mm.

CTbIKH 3JIEMEHTOB COOPHBIX KOHCTPYKIUIA

9.33 CTbIKM MeXKAay CTEHOBbIMM NMaHEeNAMU U3 }KapoCToMKoro 6eToHa NpeaycMaTpMBaloT Ha PacTBope, C
yCTaHOBKOW 6eToHHOro 6pyca pasmepom 5x5 cm (pucyHokK 9.1). B cTbiKax naHenei, nepeKkpbiBaowmx
paboyee NPOCTPAHCTBO TEMNOBOrO arperaTta, 6€TOHHbIM 6PYC yCTaHAaBAMBAIOT HA PAacTBOPE C MeHee
HarpeToli cTopoHbl pebep. MpPocTpaHCTBO Mexay pebpamm CTbIKyeMbIX NOABECHbIX NaHesnen ¢
KOHCO/IbHbIMM BbICTYMaMU NNTbI 3aN0NHAOT TEMIOU30ALUOHHBIM MaTePUaIoM.

CTbIKM MexXAay NaHeNAMM U3 NErKOro apoCToMKoro 6eToHa 3anoHAIT PacTBOPOM MPOYHOCTLIO Ha
C’KaTue, MeHbLUel NPoYHOCTV BeToHa ¢pyTepoBKU. MapKy pacTBopa NPUHUMAIOT He HuxKe M15.
MpoaonbHble TOPLEBbIE MOBEPXHOCTM NaHeel A0XHbI UMETb Nasbl UM CKOCbI, YAEPMKMUBAOLLME PACTBOP
OT BbiNafeHus.

TONWMHY LWBA CTbIKa MeXA4y COOPHbIMU 3N1eMEHTaMM TENJIOBbLIX arperaTtos NPUHNUMAIOT He meHee 20
MM,

9.34 CoeanHeHne apmaTypbl B COOPHbIX 3N1€MEHTaX U3 }KapOCTOMKOro 6eToHa AonycKaeTcsA BbIMOIHATbL
yepes OKanmAAILWME YTOIKM, CTbIKOBbIE HAKNAAKM WU NMYTEM CTbIKOBaHUA apMaTypbl BHAaXNECTKY.

B cTbiKax NaHenem, nepeaalomx yCUAUA OT apMaTypbl Yepes KOCbIHKY Ha CTbIKOBYIO HaKNa4Ky C
3KCLEHTPUCUTETOM, NPEAYCMaTPUBAIOT aHKEPbI M3 apMaTypbl Nnepuoamnyeckoro npodunsa. JanHa aHKepHbIx
CTEPXKHEMN, MPUBAPEHHDBIX K NAACTUHE «BTaBP» UAN BHAXAECTKY, AO/MKHA BbITb HE MmeHee [y,

Ecnv HeobX0AMMYHO PACYETHYIO A/IMHY aHKEPOB TPYAHO BblAEPKaTb U3-3a TemnepaTypbl,
npesblWwaloLein npegenbHO AONYCTUMYIO TeMMNepaTypy NPMMEHEHM apMaTypbl, yCTaHaBIMBaeMOW No
pacyeTy, TO YMeHbLIAIOT ANNHY aHKepoB ¢ 06sA3aTeIbHOM NPUBAPKOM K ero KOHLY A0MNOAHUTENbHON
NAacTUHbI.
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a - CTbIK pebpuCTbIX NaHeNen B cTeHaXx; 6 - TO XKe, B MOKPbITUAX; 8 - TO ¥Ke, C KOHCOJIbHbIMU BbICTYyNamu;
2 - CTbIK ABYXC/IOMHbIX NaHene; 0 - CTbIK NaHeNel C OKaMMAAIOLWMM apMaTyPHbIM KapKacom;
€ - CTbIK NaHenen ¢ OKaMMAAIOLWMM KapKacoM U3 TAXKEIOro KapoCTOMKoro 6eToHa;
X - CTbIK NaHesiel U3 IerKOro XapoCTOMKOro 6eToHa; 1 - TAXKENbIN KapPOCTOMKUIA BETOH;
2 - apMaTypHbIi KapKac; 3 - 1erkunin xxapoctoikuit 6etoH ¢ & 1100 n meHee; 4 - 6pycok ceyeHnem 50x50 mm
N3 TAMKE/I0ro apOCTOMKOro 6eToHa; 5 - ctepkeHb & 6 MM; 6 - XXapOCTOMKUIA pacTBOp; 7 - YFONOK EeCTKOCTH
naHenu; 8 - *KapocCToiKuii nerkuin 6etoH ¢ & 1200 1 6onee; 9 - aHKep; 10 - TeNNOM30AALUMOHHAA NPOCAOIKa
TonuwmHom 10 - 20 mm; 11 - MeTanamyeckuii ucT; 12 - cTbikoBanA HaKladKa

PucyHoK 9.1 - CTbIKM 31eMeHTOB COOPHbIX KOHCTPYKLMIA U3 }KapocToiMKoro 6eToHa

OneyvartKa.

OtaenbHbIe KOHCTPYKTHBHBIEC TPeOOBaHUs
9.35 WnpunHy TemnepaTypHO-yCaf04YHOrO LWBa b B 3aBUCUMOCTM OT PAaCCTOAHUA MexXay Wweamu [
onpeaenstoT no opmyne
b= Etl. (96)
OTHOCUTENIbHOE YA/IMHEHWE OCU 3/IEMEHTA €, BbIYUCAAIOT B 3aBUCUMOCTM OT BMAA KOHCTPYKLUUU U
XapaKTepa Harpesa no 6.21 - 6.24.

OneuvatKa.

LWnpuHy TemnepaTypHO-yCcagouHOro Wea, BbluncaeHHyto no ¢opmyne (9.6), ysennumsatot Ha 30 %, ecau
LLIOB 3anosiHAeTcA acbecToBEpMUKYIMTOBLIM PACTBOPOM, KAOJIMHOBOM BAaTOM MW LUHYPOBbIM acbecTom,
CMOYEHHbIM B IMIMHAHOM pacTBope (puUcyHok 9.2).
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TemnepaTypHO-yCcagouUHble LWBbl B 6ETOHHbIX U }Kene306eTOHHbIX KOHCTPYKUMUAX NPUHUMAIOT LMPUHOM
He meHee 20 mm.

Koraa nasneHue B paboyem NpocCTpaHCTBE TEN/I0OBOrO arperata He paBHO aTMochepHoMYy,
TemnepaTypHO-YCaA04HbIl WOB AOKEH MMETb YLLUMPEHME ANA YCTaHOBKKN beToHHOro 6pyca. bpyc
YCTaHaB/MBAlOT Hacyxo 6e3 pacTBopa. Mexay 6pycom M MeHee HarpeTol NOBEPXHOCTbIO LWOB 3aMo/HAT
nerko aepopmMmmpyembim TENAOU30AALMOHHBIM MaTePMaNOM.

B nevax, rae TpebyeTcA repMeTMYHOCTb paboyero NPOCTPAHCTBA, C HAPYKHOV NOBEPXHOCTM B
TemnepaTypHO-yCaZ04yHOM LUBE AO/IKEH NPeayCcMaTpUBaTbCA KOMNeHcaTop.

a)

-z gl

0 - WOB, 3aNO/IHEHHbIW WWHYPOBbIM acbecTom; 6 - TO e, c 6eTOHHbIM BpyCcKOMm;
8 - TO }Ke, C META/IINYECKMM KOMMNEHCAaTOPOM; 1 - LWUHYpOBOM acbecT, CMOYEHHbI B FIMHAHOM PacTBOpE;
2 - BETOHHbIM BPYCOK; 3 - KoMneHcaTop; 4 - CTa/IbHOM CTEP!KEHb AMaMETPOM 6 MM

PucyHok 9.2 - TemnepaTypHble WBbl B KOHCTPYKLMUAX U3 }KapOCTOMKOro 6eToHa

9.36. 119 0praHM30BaHHOIO PA3BUTUA YCALOUYHbIX TPELLMH B BETOHE CO CTOPOHbI paboyero
NPOCTPaHCTBa TENIOBOrO arperata NpeaycMaTpMBatoT yCaAouHble Wabl. LLUBbl WWMPUHOK 2 -3 MM U
rnybuHoin, pasHon 1/10 BbICOTbI ceYeHus, HO He meHee 20 MM, cieayeT pacnosaratb yepes 60 cm B ABYX
B3aMMHO NepneHANKYNAAPHbLIX HanpaBAeHUAX (pUcyHok 9.3).

9.37 Ycunus oT HepaBHOMEPHOTro Harpesa 6eToHa Mo BbICOTE CeYeHMA 31eMeHTa A0MyCcKaeTca
YMEHbLIATb:

YCTPOIACTBOM KOMMEHCALUMOHHbIX WBOB B 60/1ee HarpeToi cxkaToi 30He 6eToHa (pucyHok 9.3).
KomneHcaumyoHHble WBbl WMPUHOM 2 - 5 MM cneayeT pacnonaraTb yepes 60 cm Ha raybuHy He 6onee 0,5

BbICOTbI CEYEHWA 3/IEMEHTA B HaMNpas/eHUU, NEPNEHAMKYNSPHOM K AeNCTBUIO CRMUMAIOLLMX YCUANIA OT
BO34eMCTBMUA TeMnepaTypbl;

NoBbILLEHWEM TEMMEPATYPbI PACTAHYTOM apMaTypbl, PACMO/IOKEHHOM Y MeHee HarpeTow rpaHn 6eToHa,
nocpeacTBOM yBeANYeHMS TOLWMNHbI 3aLWMUTHOMO CNoA 6E€TOHA MAK YCTPOMCTBOM HapyKHOM
TENA0U30AALNN.

9.38 B »ke1e306eTOHHbIX KOHCTPYKLMAX U3 }KapOoCTOMKOro 6eToHa 415 BOCNPUATUA PacTATMBAIOLLNX
YCUAWIA YCTaHABAMBAIOT apMaTypy y MeHee HarpeTon rpaHn ceyeHns anemeHTa.
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0 - KOMMEHCALMOHHbIE; 6 - ycagouHble: 1 - KOMNEHCALMOHHbIN LWOB WWPUHOW 2 - 5 Mmm;
2 - ycaZ04HbIN WoB rnybuHon 0,1hf u wnpuHom 2 - 3 mm

PucyHok 9.3 - LLIBbl CO CTOPOHbI HarpeBaemMoi NOBEPXHOCTU B KOHCTPYKLUAX U3
*KapocToikoro 6eToHa

ECNM B KOHCTPYKLMAX OT Harpysku pacTarmBaloLme yCMamna BO3HMKAOT CO CTOPOHbI 6osiee HarpeToi
rPaHN CeYEeHUA 3N1eMeHTa, TO apmaTypa MOXKET BOCMPMHMMATb PacTATMBatoLLMe YCUANUA NPU TeMnepaType,
He npesblWwalowei NpegenbHo 4oNyCTUMYO TeMNepaTypy NPMMEHEHUA apMaTypbl, YCTaHaBIMBaeMyto Mo

pacyety (Tabaunua 5.10).

[Nna CHUXKeHMA TemnepaTypbl apMaTypbl 4OMNYCKAETCA YBENNYMBATL TONLLMHY 3aLWMUTHOTO cnon 6eToHa y
60/1ee HarpeTol rpaHM cevyeHua 31eMeHTa 40 WeCTU AMameTpPOoB NPOoAOAbHON apMaTypbl UK
npeaycmaTpuBaTh TEMNON30NALMIO U3 NEFKOTO XKapocToiikoro 6eToHa (pucyHok 9.4).

Ha rpaHuue 6eTOHOB pasHbIX BUAOB C/leAyeT YCTaHABNMBATb KOHCTPYKTUBHYIO apMaTypy 13
YKapPOCTOMKOW CTann AMameTpoMm He 6osiee 4 MM, KOTOpPas A0/KHaA ObITb MPUBAPEHA K XOMYTaM.

TemnepaTypa Harpesa KOHCTPYKTUBHOM apmaTypbl He A0/1XKHa NPeBbIWaTh NpeaebHO 40NYCTUMYHO
TemnepaTypy NPMMeHEeHMUA KOHCTPYKTUBHOW apMaTypbl, YKasaHHyto B Tabanue 5.10.

9.39 Hecylume 1 HeHecyLmMe KOHCTPYKLUM TeNIOBbIX arperaTos BbIMOAHAT U3 C60PHbIX 04HOCAONHbIX
WU MHOTOC/IOMHBIX 3/1eMeHTOB. COOpHbIe Orparkaatolme KOHCTPYKLMM NpeaycMaTpuBatoT 13 6/10K0B,

NAUT U NaHeneun.

B ABYXC/NOMHbIX NaHeNAX, NPOEKTUPYEMBbIX M3 Pa3HbIX BUAOB *KapocToiKkoro 6eToHa,
TENI0U30ALNOHHDIV JIETKUI KapOCTOWMKMUIA BETOH MOKET NpeayCcMaTpPMBaTLCA Kak Co CTOPOHbI pabouero
NPOCTPAHCTBA, TaK U C HAPYXHOW CTOPOHbI TENN0BOrO arperarta.
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[na ynydweHmsa coBmecTHOM paboTbl OTAeNbHbIX Cl0eB 6eToHa AoMNyCKaeTca npeaycMmaTtpusaTh
YCTaHOBKY KOHCTPYKTUBHOW apMaTypbl UM aHKepOoB. ApmaTypa 3aXo4MT B KaXKAbl c/ioli 6eToHa Ha
rnybuHy He meHee 50 Mmm. ECnu B 30He conpAXKeHUA OTAe/bHbIX C1IoeB 6eToHa TemnepaTtypa npesblllaeTt
npeaebHO A0NYCTUMYIO TEMNEPATYPY NPUMEHEHUA KOHCTPYKTUBHOM apmaTypbl, yKa3aHHyo B Tabaunue
5.10, TO ANA YCUAEHUA CBA3M MEXKAY CNIOAMM YCTPAUBAIOT BbICTYMbl AN GETOHHbIE LUMOHKMK.
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1 - TAXKENbIN XAPOCTONKMIN 6ETOH; 2 - TEeNNOMU30IALMOHHbIN CNON U3 IEFKOTO }KapOoCTOMKOro 6eToHa;
3 - ceTKa 13 KapoCTOMKON cTanu guameTpom 4 mm; 4 - npoaobHas paboyas apmaTtypa

PucyHoK 9.4 - KOHCTpYyKuMa narnbaemoro »Kene3o6eToHHOro 3/leMeHTa, HarpeBaemoro
A0 Temnepatypbl 60onee 400 °C co CTOPOHbI PACTAHYTOI 30HbI

B pebpucTbix NaHensx NAUTy U pebpa BbINONHAIOT U3 TAXKENO0ro UAN Nerkoro KOHCTPYKLMOHHOIO
*KapocTolikoro 6eToHa. B mectax conpsxeHua pebep ¢ NAMToNn ycTpamnBatoT ByTbl. Mexay pebpamu ¢
MeHee HarpeTom CTOPOHbI PAacno/iaratoT TEMNIOBYHO U30NALLMIO U3 IETKOTO KapoCTOMKOro 6eToHa uam u3
TEeNN0M30A5UMOHHbIX MaTepranos. B pebpax naHenn npeaycMmaTpuBatoT apMaTypHble KapKacbl, KOTopble
[ONKHbI ObITb 3aBeAeHbl B 6ETOH NAUTbI He MeHee Yyem Ha 50 mm. Mpu HeobxogMmocTn, pebpa moryT
BbICTYMaTb 338 HAPYKHYO NOBEPXHOCTb TENI0BOW M30AAUMKU. [ANTY NAHENN apMUPYIOT KOHCTPYKTUBHOM
CBapHOM CETKOW M3 apmaTypbl ANAMETPOM He bosiee 4 MM C PacCTOSHUAMM MEXKAY CTEPXKHAMMU He MeHee
100 mm.

TemnepaTypa HarpeBa CBaPHOM CETKM He LOJ/IKHA NPeBbIWaTh NpesebHO A0NYCTUMYLO TEMNepaTypy
NPUMEHEHWA KOHCTPYKTUBHOM apmaTypbl, yKasaHHyto B Tabnaunue 5.10. Eciv TemnepaTypa Harpesa NauThl
naHenu NpesbllLaeT NpeaesbHO A0NYCTUMYIO TeMmnepaTypy NPUMEHEHNA KOHCTPYKTMBHOM apmaTypbl,
OOMYCKaloT NANUTY HEe apMUPOBaTh.

[na HeHecywmx obnerdyeHHbIX OrpaXkAatoLLMX KOHCTPYKLMIA TENOBbIX arperatos npeaycmaTpusatoT
Nerkme }apocTonKme 6eToHbl U 3PPEKTUBHbIE TENOM30IALMOHHbIE MaTepuabl.

9.40 B ABYyXC/NOMHbIX NAHENAX Ha METAIZIMYECKOM JIUCTE IETKUIA }KapPOCTOMKUIM BETOH KPenAT aHKepamm,
NPUBapeHHbIMU K NNUCTY (PUCYHOK 9.5). AHKepbl NPUHUMAIOT AMaMeTPoM 6 - 10 mm nau B BuAe nonoc 3x20
MM. [iMHa aHKepa JOoKHA BbITb HE MeHEe NOJIOBUHbI TOLWMHbI GYTEPOBKU, @ PACCTOSHME MEKAY HUMM -
He 6onee 250 mm. MeTannnyeckuin IUCT TONLWLMHOM He MeHee 3 MM JO0/IKEH UMETb OTOTFHYTble Kpaa nuau
NpPMBAPEHHbIE «HAa NEPO» NO KOHTYPY YroaKu.

B naHensx c OKaMMAAIOLWLMM KapKacoM NPAMOYTo/IbHOIO MK TpaneunesmaHoro ceyeHna pebpa
NpeaycMaTpUBatoT U3 TAXKEIOTO UM IETKOTO KOHCTPYKLMOHHOTO KapoCTOMKOoro 6eToHa, a NpPoCTPaHCTBO
mMmexay pebpamm Ha BCHO TOALLMHY 3aMONHAIOT TEMNI0M30AALUOHHBIM JIETKMM KapOCTOMKMM BETOHOM.
Pebpa apmMuUpYIOT NJIOCKMMM KapKacamu, pacrosioKeHHbIMU C MEHEE HarpPeTol CTOPOHBI.

www.pkb-titan.ru W TWTAH



KpenneHue naHenel K KapKacy OCyLLeCTBAAIOT Ha 60ATax UK Ha CBapKe TaK, YTobbl MaHean Moram
cBO60OAHO NepemelLaTbCca Npu Harpese.

B KOHCTPYKUMAX TEMNOBbIX arperaToB M3 MOHOJIMTHOIO »Ke/le306eToHa Co CTOPOHbI paboyero
NPOCTPAHCTBA B Yr/1ax CONPAXKEHWUA CTEH, a TaKXKe CTEH C MOKPbITUEM M NepeKpbITUEM NpeayCcMaTpMBaoT
BYTbI.

Mpu TemnepaType paboyero NPoCTpaHCTBa TEMNI0BOro arperaTa cabiwe 800 °C orpaxaatoLLyto
KOHCTPYKLMIO, C LLEIbI0 YBE/IMYEHUS €€ TEPMUYECKOro CONPOTMUBIEHNA, Ae1atoT MHOTOC/IOMHOW C
BK/IlOYEHMEM B ee cOoCTaB c10eB 13 3pPeKTMBHOM Tennonsonaumm (pucyHok 9.5, r).

MHorocnoHas HecyLas AN CAMOHECYLLLAA KOHCTPYKLMA CO CTOPOHbI paboyero npocTpaHcTea MMeeT
bYyTEPOBOYHYIO NAUTY U3 KAPOCTOMKOrO HETOHa, a C HEHArPeBaeMOM CTOPOHbI - Hecyllee OCHOBaHME B
BUAE Kene3obeTOHHOMN NANTbI MU METANIUYECKOTO IMCTA C OKAMMAAIOLLMMU YrONKaMU. BONOKHUCTbIE
OrHeynopHble MaTepuabl NPUMEHSIOT B TEMMNEPATYPHbIX 30HAX CEYEHMA KOHCTPYKLMK, EC/TIU HEBO3MOXKHO
npumeHeHne 6onee aelweBbix U MeHee AedULNTHBIX MaTePUANoB, Hanpumep, NAUT UM MaToB U3
MMWHepasibHOM BaTbl.

9.41 Ans obecneyeHns HafeKHOTO COeaUHEHMUS HeCyLero u ¢yTepoBOYHOTO C/I0€B MHOTOC/I0MHOM
byTepoBKN peKoMeHAYEeTCA MPUMEHATb NPOCTPAHCTBEHHbIE aHKEepPbl B BUAE COeAMHEHHbIX MeXKay cobolt
KPecToobpasHO YCTAaHOB/IEHHbIX THYTbIX CTEPXKHEN, PACMO/I0KEHHbIX NEPNeHANKYIAPHO K apMaTypHOM
ceTKe (pucyHok 9.6).

MpocTpaHCTBEHHbIE aHKepbl YCTaHABAMBAIOT B LUBAX NAUTHOM U MVIHepaﬂOBaTHOI\;I nsonauunn.

PaccTosiHMe mexay aHKepamu npuHumatoT B npegenax 0,7 - 1 m, a paccTosiHMe oT Kpaes NaHeun 4o
LEeHTPa NPOCTPAaHCTBEHHOrO aHKepa NPMHMMAIOT KPaTHbIM pa3mepy NauT TENN0U30ALUN U PaBHbIM
NoJIOBMHE PAcCTOAHMA MeXAY aHKepamMu. ManTa U3 }KapocToKoro 6eToHa, 3aKpenieHHas ¢ NOMOLLbHO
aHKepoB, OT AelCTBMA COBCTBEHHOrO BeCa B FOPU3OHTa/IbHOM NOJIOXKEHMM NaHen paboTaeT Kak
[ABYXKOHCO/IbHAsA CUCTEMA C MaKCUMa/IbHbIMW PACTATUBAIOLWMMMN YCUANAMM B CEYEHUAX NOA,
NPOCTPAHCTBEHHbIMM aHKEPAMM, T4e UMEIOTCA MECTHbIE apPMaTYpPHbIE CETKM, BK/IIOUYEHHbIE B
NPOCTPAHCTBEHHbIN aHKepP ANS yBEMYEHWA NIOLLLAAN aHKEPOBKMU.

9.42 ®OyTepoBOYHaA NANTA U3 KAPOCTOMKOro HETOHa B YKPYMNHEHHbIX MOHTAXKHbIX 3/1IEMEHTaX
pa3pesaeTca WBaMU WMPUHOM 2 MM Ha OTAE/IbHbIE YacTM TaKMM 06pa3om, YTobbl KaxKaplil OTAENbHbIN
MOHOJIUTHbIM Y4aCcTOK BETOHHOMI GyTEPOBKM KPEMMACA K OCHOBAHMIO MAHEAWN YETbIPbMA AN ABYMA
aHKepamu.

9.43 KoHCTpYKUMMK, NepeKpbiBatowme paboyee NpoCcTpaHCTBO TEMNOBOrO arperaTta, MoryT 6biTb
cBO60OAHO ONEPTbIMU Ha CTEHbI, MOABECHBIMU WM MOHOJIMTHO CBA3AHHbLIMM CO CTeHaMMW. 1A NOKPbITHIA
npv nponetax 6osee 4 M NpeaycMaTpMBalOT NOABECHbIE 6aKK, NAUTbI U NaHenn. PacyeTHyto cxemy
paboTbl NOABECHOW KOHCTPYKLUMM NPUHMMAIOT KaK 418 ABYXKOHCONbHOM 6anKuM, Npn 3TOM He AO/KHO
[A0MNYyCKaTbCA BO3HNMKHOBEHUA PacTArMBatloLWLMX HanpsaXeHui B 6eToHe co cTopoHbl 6onee HarpeToi
NoBEPXHOCTU. MoABECHbIE KOHCTPYKLMM HE BOCMPUHUMAIOT HUKAKMX BHELLUHMX HAarpy3oK, Kpome
CO6CTBEHHOrO BECA, M HA HUX HE A0/XHbl YCTPaUBaTbLCA MOCTUKMN MAN HACTUAbI A1A XOXKAEHUA
ob6CNyKMBatoLLEero NepcoHana.
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a - IBYXCNOMHaA NaHeb Ha METaNIMYeCKOM INCTE; 6 - NaHEe/b C OKAMMAAIOLLMM KapKacoM U3 TAXKEeNoro
YKapOCTOMKOro 6eTOHa; 8 - NaHEe/Ib C OKAMMAAIOLLMM apPMATYPHbBIM KapKacom; 2 - NaHe/1b CO CTa/IbHbIMU
aHKepamu 1 3pdeKTUBHOM Tennomnsonaumen; 1 - yronokK KecTKocTu naHenun; 2 - MeTaaInyeckuit InCT;

3 - aHKep; 4 - nerkuit }kapoctolikmnin 6etoH ¢ D1100 u meHee; 5 - nerkuii })kapocTtoiikuit 6etToH c D1200 1 6onee;
6 - OKAMMANAIOLWLMIM KapKac U3 TAXKENO0r0 KapoCTOMKOro 6eToHa; 7 - apmMaTypHbIi KapKac;

8 - apdeKkTMBHanA Tennomsonsauma; 9 - ycafouHbl wos; 10 - waiba

PucyHOK 9.5 - KOHCTpYKLUM NaHeneil U3 Nerkoro }apocToKoro 6eToHa
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1 - NpOCTPaHCTBEHHbIN aHKep; 2 - kene3obeToHHaA Hecywas nanTa; 3 - MMHepPanoBaTHaA U30aALUA;
4 - nnuTHaA u3onAauma; 5 - apmatypHas ceTka; 6 - dpyTepoBOYHanA NAMTA M3 }KAapPOCTOMKOro 6eToHa

PucyHOK 9.6 - NIpOCTPaAHCTBEHHbIW aHKEP B MHOrOCA0MHO KOHCTPYKLMM NaHeNU C
*Kene3ob6eToHHOM HecyLel NANTon

9.44 Kynona 1 cBoAbl A0/KHbI UMETb CTPesly nogbema He meHee 1/12 nponeTa B cBeTY.

Kynona v cBoApl C NIOCKOW BEPXHE MOBEPXHOCTbLIO Y NATHI UMEKOT KOMMNEHCALMOHHbIN LWOB LUMPUHOM
20 - 40 mm Ha rnybuHy, paBHYIO BbiCOTE CeYeHUA B 3aMKe (pucyHok 9.7). NpeaycmaTpuBaloT 3anonHeHue
WwBa nerkogedopmMmpyembiM MaTePMaoM M MOKPACKY NAT TOHKUM C/loem BUTYMHOrO /1aKa. 33 oceByto
JIMHUMIO B TaKMX KyNoiax 1 CBOAAX AOMYCKAeTCA NPUHNUMATh AYry OKPY*KHOCTU, NPOBeAEeHHY0 Yepes LeHTp
NATbI U cepegnHy BbICOTbI CEYEHUS B LLEHTPE NpoJieTa.

B Kynonax u cBoZax C NA0OCKOI BEPXHEN NOBEPXHOCTbIO, MPU BbICOTE ceYeHus B 3amKke Honee 250 mm,
KpOMe OCHOBHOW paboyeit apmaTypbl, YCTaHOBAEHHOM CO CTOPOHbI MEHEE HAarpeTon NOBEPXHOCTY,
npeaycMaTpPMBAOT KOHCTPYKTUBHYIO CETKY U3 MPOBOJIOKM ANAMETPOM He 6osiee 6 MM C AYENKOIN He MeHee
100x100 mm, KOoTOpYto pacrnonaratoT B 6eToHe ¢ TemnepaTypoii, He NpeBbIWatoLWwen npeaenbHo
J0NYyCTUMYO TEMMNEPATYPY NPUMEHEHUA KOHCTPYKTUBHOM apmaTypbl (Tabaumua 5.10). 3Ty ceTky coegmHAoT
XOMYTamM C OCHOBHOM apmaTypo (pucyHok 9.7, 6).

9.45 Pabouyto apmaTypy B }Kenes3obeToHHbIX KOHCTPYKLMAX, Nepepesaemyo pasindyHbIMM
TEXHO/IOrMYECKUMMN OTBEPCTUAMM, MPUBAPMBAIOT K PaMKaM M3 apMaTypbl UAK NPOKaTa, 06pamaaioLmm
oTBepcCTUA. BUa meTanna paMku LO/IKeH NPUHUMATLCA, UCXOAA U3 NPeaeNbHO 4ONYyCTUMOMN TeMnepaTypsbl
NnpYMeHeHusa apmaTypbl no Tabanue 5.10.

Maowaab cedyeHna pamKy B KaXKA0M HanpaBAeHUWN A0/1XHa BbITb 4OCTaTOYHON ANA BOCNPUATUA YCUNUIA
B nepepesaHHbIX CTEPMKHAX.
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g - Kyrnona nepeKkpbITUA C TEXHONOTMYECKUMMU OTBEPCTUAMM U3 KAPOCTOMKOro 6eToHa; 6 - ene3obeToHHOro
KynoJia NoKPbITUA C NJIOCKOM BEPXHEN NOBEPXHOCTbLIO U3 KapOCTOMKOro 6eToHa; 1 - KOXKyX;

2 - CETKa M3 NPOBOJ/IOKN ANAMETPOM A0 6 MM; 3 - KOMNEHCALMOHHbIN WoB WKpUHOW 20 - 40 MM, 3aM0/IHEHHbIN
nerkozedopmupyembim matepuanom; 4 - Kynon; 5 - nata Kynona; 6 - TENJI0U30AALMOHHAA NPOCNOMKa
TonwmHom 20 - 40 mm; 7 - paboyas apmaTypa ONOPHOTro Ko/blLa; 8 - TO e, Kyrnosa; 9 - XoMyT 13 NPOBOJIOKK
AnameTpom 6 mm; 10 - onopHoe Konbuo; 11 - woB 6eTOHMPOBaHUA

PucyHok 9.7 - KOHCTPYKUMM ANA KPYFA0Oro TenAoBOro arperarta

OTBepcTMA 6ONbLIOrO pasmepa caedyeT OKaMMAATbL apMUPOBAHHbIMU BOPTOBLIMMN 3aMKHYTbIMM
pamamu. CeyeHune CTeHOK BOPTOBbIX pam ONpeaensatoT U3 pacyeTa Ha YCUIMA OT BO34eNCTBUA TeMNepaTypbl
W Harpyskum.
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9.46 dyHaameHTbl, 6OpOBa U APYrMe COOPYKEHUA, PacnooKeHHble Noa 3em/ei 1 noasepratoumecs
Harpesy, A0/IKHbl HAX0AMTbCA Bbile Hanboiee BO3MOMKHOIO YPOBHA rPYHTOBbIX BOA,. MPKY HanMuMmM BoApbl
cnepyeT NpesycMaTpUBaTb MMAPOU30NALMIO.

9.47 KoXKyxu1 TEeNN0BbIX arperaTtos 13 IMCTOBOM CTaNM AOMNYCKAeTca npeaycMmaTpueaTh, Koraa
Heobxoanmo obecneynTb ra30HENPOHMULLAEMOCTb KOHCTPYKLLMM U KOTAa umeeTcs 60/1bLioe KOIMYecTBo
OTBEPCTUIA UM TOUEK KpenneHusa obopyaoBaHna. CoeamMHeHMe KoxKyxa ¢ 6ETOHOM OCyLLEecTBAAIT
apMaTypHbIMWU CETKAaMM UM aHKEPaMM, NPUBAPEHHBIMU K KOXKYXY (PUCYHOK 9.7).

9.48 Ecnuv »apoCTOMKUiA 6ETOH NOABEPXHKEH CUABbHOMY UCTMPAIOLLLEMY BO34EMCTBMIO CO CTOPOHbI
paboyero NpocTpaHCTBa, TO ero caeAyeT 3aluMLaTh MeTalIMYecKon NaHUMPHOW CETKOM, MO KOTOPOW
HaHOCUTCA CNOMN TOPKPETHETOHA, UAK 610KamMK M3 Hanbosiee CTOMKOrO B 3TUX YC/IOBUSIX X KapOCTOMKOIo
6eToHa UK orHeynopa.

TpeOoBanus, yka3piBaemble B IPOEKTAX

9.49 B paboumnx yepTerKkax KOHCTPYKLUMIA UK B MOSCHUTE/IbHOM 3aMUCKe K MPOEKTY A0/KHbI 6bITb
YKa3aHbl:

HamnbonbLas TeMnNepartypa HarpeBa KOHCTPYKLUUN NPU SKCNAYyaTaunKn, NPUHATAA B PACHETE,
BUA U Knacc 6eToHa no npeaenbHoO ,D,OI'IyCTMMOﬁ TemMnepartype NnpuMmeHeHuA,;

Knacc 6eToHa No NPoYHOCTU Ha CxKaTue n Tpebyeman NPoUYHOCTb BeToHa NpM TemnepaType BO Bpems
aKCNyaTauuu;

BMAbl (KNaccbl) apmaTypbl U MapKa apoCTOMKOM CTanu;
BUA, YBNAXKHEHUn 6eTOoHa 1 ero NepmMogMYHOCTb NPKU SKCNIyaTaLmu;
NPOYHOCTb 6ETOHA NPM OTNyCKe COOPHbLIX 3/1EMEHTOB NPEeANPUATUEM-U3TOTOBUTENIEM;

cnocobbl O6eTOHMpOBaHMH CTbIKOB U yY3/210B, MapKa U COCTaB pPacCTBOpPa ANA 3aNo/IHEHNA WWBOB B CTbIKaxX

3/1eMEHTOB.

IMpuiaoxenne A

(pekomeHpyemoe)

Mpumepbl NnpumeHeHUA )KapOCTOﬁKOI'O 6eToHa B afiemeHTax KOHCprKU,Mﬁ TennosbiX arperatos

Temnepartypa .
PekomeHayembli cocTas
HanmeHoBaHMe Tennosoro . pabouero
3nemeHTbl U3 }KapocToliKkoro 6eToHa 6eToHa no Tabanue 5.1
arperata NPOCTPaHCTBA
. (Ne)
neuum, °C
l. B yepHoi meTannyprum
JomeHHasa neyb dypmeHHble npnbopbl 1300 16, 19
LLlaxTa, neHb newagmn 1200 11
[a300TBOAbI M HAK/MOHHbIV ra3onpoBos, 800 23,24
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Temnepartypa

PekomeHayemblit cocTas

HavmeHoBaHue TennoBoro . pabouero
d1eMeHTbl U3 ¥KapoCTOMKoro 6eToHa 6eToHa no Tabauue 5.1
arperara NpPoCTPaHCTBA
. (Ne)
neyum, °C

Mbineynosutenb 800 23,24
BarpaHku ana nnaskum CTeHbl KONOCHWMKA M NNABUABLHOIO NofAca 1300 19
yyryHa
BosgyxoHarpesartenu CTeHbl (HUXKHAA YacTb), AHULLE 1200 11
AOMEHHOM neyn boposa 800 23,24
O63Ku1roeble MaLUMHbI HUKHWUI KONTEKTOP U ra300TBOAbI 800 23,24
arnomepaumnoHHOro BepxHui1 KonnekTop 800 23,24
npou3BoACTBa
HarpeBaTtenbHbie Konoaubl |CTeHAbl paboymx ayeek, Nod, KpblWwKa 1300 19,21
MeTtoanyecku M30naLMA ramMccaxKHbIX TPY6 U CTEHbI Ha 1200 19
HarpesaTe/ibHble Neyun BbicoTy 1 m
AMHble neun ana CteHbl 800 23,24
3aMeIEHHOTO OXNIAXKAEHUA
KokcoBble 6aTapeu dyHoameHTbl 1 6opoBsa 600 23,24

Il. B uBeTHOI meTannyprum

paduToBbIE NEUN CTeHbl 1200 11
Meun KnnAawero cnos CBogpbl 1 pelleTka 1100 11,15
ANtOMUHKMEBbIE U OHnwa 1000 10,11
MarHueBble 31eKTPO/IM3epbl
dneKkTponmsepbl OHnwa 1000 10, 11
CBEPXYMCTOro aloMUHUA
Tepmuyeckue, CTeHbl, CBOA M NOA, 1200 11,19
HarpesaTesibHble,
06Ku1rosble neyn
MbineBble Kamepsbl CTeHbl U NOKpbITUE 800 15
Meun ana nnasneHna noma |[CTeHbl N CBOA, 1000 15
aNtOMUHNA
HagsemHbie n noasemHble  |[HuLLe, CTEHbI U CBOA, 1100 11,15

rasoxogpl
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Temnepartypa

PekomeHayemblit cocTas

HanmeHoBaHMe Tennosoro . pabouero
d1eMeHTbl U3 ¥KapoCTOMKoro 6eToHa 6eToHa no Tabauue 5.1
arperata NPOCTPaHCTBA
. (Ne)
neun, °C
docodopHble anekTponeun |CBog, 1100 15
deppocnnasHbie neyun [Hunue, cTeHbl 1000 10, 11
KamepHbie neun CBog, CTeHbI, NOA4 1200 19
DNeKTpoNnTUYecKkme BaHHbl |CTeHbl 1000 10, 11
LBETHOWN MeTannyprum
lll. B HedTenepepabaTbiBalowen U HepTEXMMUUECKON NPOMbILLIEHHOCTH

TpybuaTble neuun CTeHbl Kamepbl paguaumu 1000 33-37

Csogbl Kamepbl pagmaumm 1000 33-37

CTeHbl Kamepbl KOHBEKLUM 1000 23-26

CBoAbl Kamepbl KOHBEKLNMK 1000 23-26
BepTuKanbHoO-ceKUMOHHble [CTeHbl Kamepbl paguaunm 900 33-37
neyu
TpybuaTtble neun dyHOameHTbI, CTeHbI, CBOA, NoA4, 800 10, 11
b6ecniameHHOro ropeHus nepeBasibHble CTEHKMU
TMna b
Tpy6uyaTble neuun CreHbl, cBOA, NOA4 850+ 1100 23-26,33-37
6ecnnameHHOro ropeHus
TMna 3P
TpybuyaTble neuun To ke 900 + 1100 23-26,33-37
6ecnnameHHOro ropeHus
TMna 34
TpybuaTtble neun CreHbl, cBOA, NoA 800 22
HacTUAbHOro Tuna B
BepTuKanbHo-dpaKenbHble  |CTeHbl Kamep KOHBEKUMU U paguaumu, 900 23-26,33-37
neun tmna NC cBOA, NOA0BAsA YacTb
O6beMHOo-HacTU/IbHbIe neyn [To e 900 + 1000 23-26,33-37
C pa3aennTenbHON CTEHKOM
Tmna M
LUnnnHapuyeckme, CTeHbl Kamep KOHBEKLMN 1 paanauum, 800+ 1100 23-37
¢dakenbHble, TMNa LC €BOA, NOA0BAA YacTb
LUnnanHapuyeckme neun tmna|To ke 800 + 1100 23-37
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Temnepartypa .
PekomeHayemsblit cocTaB
HavmeHoBaHue TennoBoro . pabouero
d1eMeHTbl U3 ¥KapoCTOMKoro 6eToHa 6eToHa no Tabauue 5.1
arperara NpPoCTPaHCTBA
. (Ne)
neun, °C
LA HacTunbHbIE C
anddepeHUMpoBaHHbIM
noaBoOAOM BO34yxa
Katanutunueckoro CreHbl, cBOA, NOA40BAsA YacTb 1250 19-21
pUdOopMUHTa U
rMAPOOYNCTKKN TUna P
MHOFOKamepHble
Hap3emHble rasoxoabl Bce anemeHTbI 600 22-32
TpybuaTbix neyemn
MoasemHble razoxoAapl To xe 800 10, 11
TpybyaTbix neyei
IV. B npomMbILLINEHHOCTU CTPOUTENIbHbIX MaTepuanos
TOHHeNbHbIe Neyn ana CTeHbl 1 cBOAbI 30H Nporpesa u 800 10-11
06Knra 06bIKHOBEHHOTO oxXNaXkaeHusn
FIMHAHOIO KMpnuya CTeHbl M cBOZ, 30HbI 06XKUra 1100 19
Bpawatowme neun ana 30Ha LenHOM 3aBeChbl U OTKaTHaA ro/0BKa 1000 10,11
0b6Kura uemeHTa
Konbuesbie neun ana MoKpbITHE, CTEHDI, NOA4 1000 10, 11
06Xkura Kupnumua
V. B pa3nnyHbIX OTPACAAX NPOMBbILIEHHOCTU
Boposa v razoxoabl ana CreHbl, cBOA, 350 2-4
TemnepaTtyp 350 °C
boposa v razoxoabl Ana To xe 800 6-9
TemnepaTyp 800 °C
Maposble KOTAbI, dyTepoBKa CTeH 800 10, 11
3KOHOMaM3epbl, KOT/bl
yTUAnsaTopbl
dyHAAMEHTbI TENN0BbIX dnemeHTbl, HarpesatoLmneca 4o 800
arperaTos TemnepaTypsbl Bbiwe 200 °C, Ho He 6onee
800 °C

Monbl ropayYmx Lexos - - 7,8
KonnakoBbie neun gna - 800 10, 11
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Temnepartypa

PekomeHayemblit cocTas

HanmeHoBaHMe TennoBoro . paboyero
d1eMeHTbl U3 ¥KapoCTOMKoro 6eToHa 6eToHa no Tabauue 5.1
arperaTa NpPOCTPaHCTBa
. (No)
neyum, °C
obKura metanna
063Kurosble nevmn - 1400 20, 21
3NEKTPOAHOWN
NPOMBbILINEHHOCTH
CywmnnbHble neyun MoKpbITUE, CTEHDI, NOA4 1000 10, 11
KoTnbl pasanyHoro dyTepoBKa 3KPAHNUPOBAHHbIX CTEH 800 23-37
Ha3HayeHunA
HarpeBsaTtenbHble, CTeHbl, No4, rUCCa*kHble 1 ONOpPHble 1200 19, 21
NPOKaTHbIE, Ky3HEYHble 1 Tpy6bI
KOHBeMepHble neumn
Meun ans obxura CreHbl, cBOA, NoA 1000 15-18
CEePHUCTbIX MaTepuranos
MNeun ans obxura Csog, 1100 19

CaHUTAPHO-TEXHUYECKOTO
obopynoBaHuA

OneuvatKa.

Ipuio:xkenue b

(o6a3aTenbHoe)

OcHoBHble 6yKBeHHble 0603HaYeHus

Ycunua ot BO3AeﬁCTBMH Harpy3Kku u remnepatypbl B nonepe4yHOM ce4eHUU 3/1IeMeHTa

Mot v Ntot n3rnbatoWwmin MOMEHT 1 NPOAO/IbHAA CUNA OT COBMECTHOIO AEMCTBUA YCUNIA, BbI3BaHHbIX
TemnepaTypoi 1 HarpysKom
M un M M3rnbatoLWwmnii MOMEHT COOTBETCTBEHHO OT BO34EMCTBUA BHELLHEN Harpy3Kkm 1 TemnepaTypbl
N v Nt NPOAONbHAA CU1a COOTBETCTBEHHO OT BO3AEMCTBUA Harpy3sku 1 Temnepatypbl
aQnaQ: ronepeyHasn cuia COOTBETCTBEHHO OT BO34,EMCTBUA HarpysKkM U TemnepaTypsl

XapaKTepucTMKM matepuanos npu BOBAeﬁCTBMM Temnepartypbl

Rb,tem = RbybtRbtt = Rty

nepBoW rpynnbl

pacyeTHOEe conpoTnBneHne 6eToHa cxKaTuio n pPacTaAXXeHU gnAa npegenbHbIX COCTOSIHUM

Rb,ser,t n Rbt,ser,t

BTOPOW rpynnbl

pacyeTHble cONpoTUBNEHNA 6eToHa cxKaTuio n pPacTaXXeHU gnAa npegenbHbIX COCTOSIHUM
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Rst = Rsyst 7] Rs,ser,t

pacyeTHble CONPOTUBIEHMA apPMaTYPbl PACTANKEHWIO 414 NPefeNbHbIX COCTOAHUM
COOTBETCTBEHHO A/ MepPBOM W BTOPOW rpynn

Rb,los pacyeTHOe conpoTUBNeHNe 6eToHa CMATUIO
Rswt pacyeTHOEe CONPOTUB/IEHNE NONEPEYHON apMaTypbl PACTAMXKEHMIO ANA NpeaesbHbIX
COCTOAHWUI NEPBOW rPYMMbl NPU pacyeTe ceYeHUM, HAaKNOHHbIX K NPOA0AbHOMN OCK
3/1IeMEHTAa, Ha AeNcTBUE NonepeyvHon cubl
Rsct pacyeTHOE COMPOTUBNEHNE APMATYPbI CXKATUIO ANA NPeAesbHbIX COCTOAHUI NepBoi
rpynnbl
Ep HayaNbHbIN MOAY/b YNPYrocTy 6eTOHa NPU CHATUN U PaCTAXKEHUU
Ebpt MOAYNb yNpyroctu 6eToHa Npu BO3A4ENCTBUKN TemnepaTypbl
Ebr moaynb aebopmarmm 6eToHa
Es MOZAY/1b YNPYrocTM apMaTypbl NPY HOPMaibHOM TemnepaTtype
Est MOAY/b YNPYrocTM apmaTypbl NPy BO3LENCTBUM TEMMEPATYpPbI
Bo 1 Bs KO3)PULMEHTDI, YUUTHIBAIOLLME CHUMKEHNE MOAYNA YNPYroCTM BeToHa M apMaTypbl Npu
BO34EMCTBUN TeMnepaTypbl
Os U Ob HaNpAXKeHMA B PAcTAHYTON apmaType U B CXKATOM 30He HETOHA B CEYEHWUU C TPELLUHOWN

Ost, Obtt N Ob,tem

HaNPsAX»EeHUA B PaCTAHYTOW apmMaType, B PacTAHYTOM M CKaTom 6eTOHE B CeYeHMM C

TPELMNHOM OT BO3AENCTBUA TeEMMEpaTypbl

Os, Obt U Op TO Ke, OT Harpysku
Qltt, Olcs, Qlbt K03 OUUMEHT NMHENHOIO TEMMNEPATYPHOrO PacLIMPEeHUA, TEMNePATyPHOM YCaaKu U
TemnepaTypHou aepopmaunm 6eToHa
Olst K03 OUUMEHT NIMHENHOTO TEMMEPATYPHOTO PacLlMPEeHUA apmaTypbl;
Olstm K03 DUUMEHT TEMNEPATYPHOTO PacLUMPEHNA PACTAHYTOM apMaTypbl B ODETOHe C y4eTom

8/1UAHUSA PaboTbl MeXay TpeLLMHaMMU.

XapaKTepuCTUKU NONOXKEHUA I'IpOAOIIbHOi;I apmaTtypbl B nonepe4yHom ce4yeHuu azfieMmeHTa

0603HayeHMe NPoA0/bHOM apmaTypbl:

a) NPV HA/IMYUK CHKATOM U PaACTAHYTOM OT AEeNCTBUS BHELUHEN HAarpy3KM 30H CeYeHus,
pacno/ioXKeHHOM B PacTAHYTOM 30HE;

6) NpY NOIHOCTBIO CKAaTOM OT AEUCTBMA BHELLHEN HAarPy3KU CeYEeHMA, PacnoNOKEHHON Y

MeHee CXKaToM rpaHu ceveHus;

B) NPW NONHOCTbIO PACTAHYTOM OT LEeNCTBUA BHELLHEN Harpy3Kn cedeHuns gns
BHELLEHTPEHHO PaCTAHYTbIX 3/IEMEHTOB, PACMOJIOKEHHOM y bonee pacTAHYTOM rpaHu
ceyeHus, ANA LeHTPabHO PACTAHYTbIX 3/IEMEHTOB - BCEM B MOMNEPEYHOM CEYEHUN
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3N1eMeHTa;

S' 0603HaYeHWe NPoAOAbHOM apMaTypbl:
a) NPY HaIMUYUU C3KATOM U PACTAHYTOM OT AeNCTBUA BHELLIHEW Harpy3Kn 30H cevyeHus,
PacrnofoKeHHOM B CXKATOM 30HE;
6) NpY NOIHOCTbIO CKAaTOM OT AEUCTBMA BHELLHEN HAarPy3KU CeYEeHMA, PaCcnONOKEHHON Y
6onee cxKaToM rpaHN cevyeHus;
8) NPWY NONHOCTbIO PACTAHYTOM OT LEeNCTBUA BHELLHEN Harpy3Kku B CEY4EHUN BHELLEHTPEHHO
PacTAHYTbIX 3/1EMEHTOB, PACMONIOKEHHON Y MEHEE PACTAHYTOM MPaHN CeYEeHUS;
] i 1"[ KPMBU3HbI OCEN 31eMEHTOB OT BO3AENCTBUA TEMMEepaTypbl NPU Harpese U oCTbiBaHUK
' - '
: r )
r, \.
b LUMPUHA NPAMOYFO/IbHOTO CeYEHMA, LUIMPUHA pebpa TaBPOBOro U ABYTAaBPOBOr0O CEYEHUI
bfub'y LWIMPUHA NOJIKM TaBPOBOTO WM BYTAaBPOBOIO CEYEHWNA COOTBETCTBEHHO B PaCTAHYTOM U
CKaToW 30He
h BbICOTa NPAMOYFONbHOMO, TABPOBOIO MW ABYTABPOBOIO CEYEHUA
auna' PacCToAHMA OT paBHOAENCTBYIOLLEN YCUNIA COOTBETCTBEHHO B apmaType Sun S Ao
6anKanWwen rpaHn ceyeHma
h 1 I
onh'o paboune BbICOTbI CE4EHUS, paBHble COOTBETCTBEHHO h-au h-a
hsn h' BbICOTbI NOJIKM TaBPOBOIO UKW ABYTAaBPOBOIO CEYEHUA COOTBETCTBEHHO B PACTAHYTOM U
f f
CYKaToM 30He
eop 3KCUEHTPUCUTET YCUAMA NPeaBapUTENbHOro 06KaTna P OTHOCUTE/IbHO LIeHTPa TAXECTU
npuBeLEHHOrO CeYeHUn
eo 3KCLEHTPUCUTET NPOLAONLHOMN CUbl N OTHOCUMTENIbHO LIEHTPA TAXKECTU NPUBEAEHHOTO
ceyeHus
es PacCTOAHWE OT TOUYKMU MPUIOKEHUA NPOAOALHON cuAbl N L0 LEeHTPa TAXKECTU NAowWwaan
ceyeHua apmatypbl S
/ NPONEeT 3N1eMeHTa
lo pacyeTHas A/IMHa 3N1eMeHTa, NOABEPTratoLLANACA AEACTBUIO CUMAIOLLEN NPOLAONBHON CUAbI
i paamyc MHEePLUN NONEPEYHOTrO CEYEHWUA I1EMEHTA OTHOCUTENBHO LLEHTPA TAMKECTU CeYEHUSA
d HOMWHaNbHbIN AMAMETP CTePXKHEN apMaTypHOM cTanum
A naowasnb scero 6eToHa B NonepeyHoOM CeYeHUN
Ap naoLWwab ce4eHma CKaToi 30HbI 6eToHa
Abt naowWanb CeYEHNA PACTAHYTOM 30HbI HeToHa

W THTAH
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Ared

naowanb NpMBeLeHHOro CeYeHNa 3N1eMeHTa

Aloc naowanb cmaTua 6eToHa
ene' paccToAHWE OT TOYKMN MPUIONKEHUA NPOAOALHON cuabl N A0 paBHOAENCTBYIOLLEN YCUANIA
COOTBETCTBEHHO B apmaType Su S’
AsnA’s NAOLWAAN CeYEHMA HEHAMNPAraemoin apmaTypbl S U S' cOOTBETCTBEHHO
Asw nAoLWanb CEYEHNA XOMYTOB, PACMO/IOXKEHHbIX B O4HON HOPMasibHOW K NPOAO0ALHOMN OCK
3nemeHTa NNOCKOCTH, NepeceKatoWwmx HaKIOHHOe cevyeHune
X BbICOTA C}KaTOM 30HblI 6eTOHa
3 OTHOCUTE/IbHAasA BbICOTA CXKaToM 30HbI 6eToHa pasHa x/ho
vl KO3pdMUMEHT apMNPOBaHUSA, ONpeaensieMblit Kak OTHOLIEHME NIoLAaAN CeYeHUA
apmaTypbl S K NAoWaam NonepeyHoro cevyeHnsa snemeHTa bho 6€3 yyeta cxaTbix U
pacTAHYTbIX MONOK
Sbo 1 S'ho CTaTUYECKME MOMEHTbI NAoLLaAEeN CEYEHNIN COOTBETCTBEHHO CXKATOW M PACTAHYTOM 30HbI
6eTOHa OTHOCUTE/IbHO HYNEBOW INHUN
Ssomn S'so CTaTUYECKME MOMEHTbI NIOLLLaZLEel CeYeHMA COOTBETCTBEHHO apMaTypbl Su S’
OTHOCUTENIBHO HY/IEBOW NNHUMN
/ MOMEHT MHEpPL MU cedeHNa BeToOHa OTHOCUTE/NIbHO LLEeHTPA TAXKECTU CEYEHUA SNEMEHTA,
BbluMCAeMbll 6e3 yueTa TemnepaTypbl Kak 41a HeHarpeToro 6eToHa
Ired MOMEHT MHEPLMU NPUBELEHHOIO CeYEHMA 31eMeHTa OTHOCUTE/IbHO ero LeHTpa TAXKEeCTH
Is MOMEHT MHEPLMM NIOLWAAN CEYEHMA APMATYPbl OTHOCUTENBHO LEHTPA TAXKECTU CeYEHUSA
aNemeHTa
Ibo MOMEHT MHEPLMW NIOLWAAMN CEYEHNA CXKATOM 30Hbl 6ETOHA OTHOCUTE/IbHO HYNEBOW JIMHUK
Isomn I'so MOMEHT MHEPLMM NIOoLWAAEN CEYEeHUA COOTBETCTBEHHO apMaTypbl S U S’ OTHOCUTENbHO
HY/1eBON IMHUM
y PacCTOAHME OT LeHTPa TAXKECTU NPUBEAEHHOTO CEYEHUA A0 PACTAHYTOM rpaHuU, 40 BOIOKHA
6eToOHa, B KOTOPOM ONpeaenaeTca HanpPsXKeHNe U 0 MeEHEE HArPeTon rpaHn
Vs y's PacCTOAHME OT LeHTPA TAXKECTU NPUBEAEHHOIO CEYEHWUA 3/IEMEHTA [0 PAaBHOAENCTBYOLLEN
ycunuii B apmatype Smu S’
ft, €t N s pacyeTHble BEZIMUYNHBI NPOrnba, yaaMHEHUA N YKOPOUYEHUA SN1eMeEHTa OT BO3AencTBuA
TemnepaTypbl
Ocre CpPeaHAA PACYETHAA BEIMUMHA PACKPLITUA TPELLMH
s paccToAHNE MeXAY XOMYTaMu, U3MEPEHHOE MO A/INHE 31IeMeHTa
th TemnepaTypa 6eToHa
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tbm cpenHAn TemnepaTypa 6eToHa
tsnts TemnepaTtypbl apmaTtypbl Su S’
ti TemnepaTypa cpeabl CO CTOPOHbI UCTOYHMKA Tena
te TemnepaTypa Bo34yxa C HAPYKHOM CTOPOHbI 31eMeHTa
tow TemnepaTtypa 6eToHa B LLEHTPE TAXKECTU NPUBEAEHHOO CeYeHmA
tbe cpeaHaa Temnepatypa 6eToHa CKaTol 30HbI ceYeHuUn
Onevartka.
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