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PexomeHIamuy Mo TEXHOJOTHH OCTOHMPOBAHUS O€3000IPEBHBIM CIHOCOOOM MOHOJMTHBIX KOHCTPYKLHMH C NPUMEHEHHEM TepMmoca H
YCKOPEHHOTO TepMoca pas3paboTansl Jlaboparopueit cooproro momoctpoenuss HUMMocctpos (k.1.H. @.C. BenaBun, Hay4HbIe COTPYAHUKH
3.1. I'myxoBa u 1.P. Mnanoa) npu yuactun Moccrpoiinunensuu (Y0.I1. EmenssHoB).

Meron T€pMOCa OCHOBAaH Ha HMCIIOJIB30BAHWU TCIIA, BBOAUMOI'O B 0eTOH nyTeéM nporpesa mMarcepuajioB WU OCTOHHOW CMECH JI0 ee
YKIIagKu B 0nany61<y, 1 3K30TCPMUYECKOTO TCILIA, BBIACIAECMOTIO0 HEMEHTOM B IIPOLECCE TBEPACHUS OcToHa.

YCKOpeHHBI TEPMOC - JTO YCJIOBHOE Ha3BaHHE TEXHOJIOTMHM OETOHMPOBAHMS MOHOJHMTHBIX KOHCTPYKLMH O€3 NpeaBapuUTeIbHOro
NporpeBa MCXOAHBIX MATEPUAIOB MJIM OETOHHOH CMECH 3a CueT BBEAEHMS B Hee IPOTHBOMOPO3HBIX JOOABOK, YTO IO3BOJIAET: CHU3HUTH
KPUTHYECKYIO NPOYHOCTh OETOHA B KOHCTPYKLMSIX C HEHANpsraeMoW apMaTypoi; COKPaTHTh BpeMsl BBIICP)KHBAHUS KOHCTPYKLMH 10 CHATHS
HeHecylell onanyOKu W yTeriuTens; OeTOHUPOBaTh KOHCTPYKLUMH HpH Oojiee HU3KMX OTPULATENIBHBIX TEMIIEpaTypax Hapy>KHOTO BO3IyXa.
YCKOPEHHBIH TEPMOC - 3TO TEXHOJIOTUYECKH POCTOH, YIOOHBIH M S9KOHOMUYECKH BBITOAHBIN CIIOCO0 3UMHET0 OETOHUPOBAHHSI.

Pexomennanuu paspaboranbl ¢ yderom tpeboBanuii CHull 3.03.01-87 "Hecymme u orpakparonipe KOHCTPYKIMH', a TaKkKe C
UCIIONB30BaHUEM MATEpHAIOB II0 METOJaM 3UMHEro OETOHUPOBAHUs, Oy OJIMKOBaHHBIX nocne 1975 rona.

Pexomennauuu cornacoBanbl ¢ YnpaBinenueMm pasButus [enmmana, AOXK '"I'maBmoccrpoit”, HUMXbom I'occtpos P®, I'TI
"Mocrocakcneptu3za'.

Pazpaboranst HUMIMocctpoem.
Buecens! Ynpasnenuem pa3sutus I'eHmiana.

YTBepikaeHbI IEPBBIM 3aMecTuTeNieM pykoBoautens Kommnekca nepenektuBHoro passutust roposaa E.IT. 3ankunbiv 25 nexadbps 1998 r.

1. OBIIME ITOJIOKEHUSA

1.1. HacTosimue peKOMEHJAIMH PACIPOCTPAHAIOTCS Ha IIPOM3BOJCTBO OCTOHHBIX M JKEIE300€TOHHBIX PabOT B 3MMHEE BpeMs C
IPUMEHEHHEM TEPMOCa U YCKOPEHHOTO TepMOCa IIPH CTPOUTENBCTBE Ha TeppUTOprU MOCKBEI 1 MOCKOBCKOH 00JIacTH.

1.2. 3amopaxkuBaHHe O€TOHa B paHHEM BO3PACTE OTPHIATENHHO BIMSET HA €ro CBOICTBA IOCNIE OTTAMBaHHS NPH IOCIECTYIONIEM
TBEPAEHUH BCIEACTBHE HEOOPATHMOTO pa3pyHIalOIIEro BO3IHCTBHS MOPO3a Ha CTPYKTypy OeToHa. [To3TOMy B COOTBETCTBHU C TpeGOBaHUAMHU
rinaBsl CHull 3.03.01-87 "Hecymue u orpaxraromue KOHCTPYKIME' HE JOIyCKaeTCs 3aMep3aHie 0eTOHa B KOHCTPYKILHAX O JOCTIKCHUS UM
KPUTHYECKOH <*> IIPOYHOCTH, KOTOpast JOJDKHA COCTABIIATH OT IIPOSKTHOIL:

a) 1151 GETOHHBIX U )KeNe300€TOHHBIX KOHCTPYKIMI ¢ HEHANpsAraeMoil apMaTypoii:
1uist 6eToHOB KiaccoB: B15 (M200) u Huxe - 50%;
B22,5 - B25 (M300 - M350) - 40%;
B30 (M400) u BbI1IE - 30%;

0) UL KOHCTPYKIIHIA C IIpeIBAPUTEIBHO HampsAraeMoil apMatypoi - 80%.

<*> KpuTHueckol Ha3bIBaeTCs MPOYHOCTh OETOHA, B % OT MapOYHOM, IOCNe JOCTHKEHHSI KOTOPOH OETOH MOXET ObITh 3aMOpOKeH 0e3
CHIDKCHHS MIPOYHOCTH U JPYTHX MOKa3aTesiell B MPOLecCe MOCISAYIOMIEro TBEPACHHUS MOCIEe OTTAUBAHHS.
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1.3. I[J'[S{ JOCTHXKCHHUS OCTOHOM IIPOYHOCTH, TpeGyeMoﬁ IPOCKTOM IIpU TBEPACHUHN B 3UMHHX YCIOBUAX 0e3 HUCKYCCTBEHHOT'O 060rpeBa,
TEXHOJIOTHYECKH Hamboee MIPOCTBIM WU DKOHOMUYHBIM SBJSICTCSI METOA TEpMOcCa, OCHOBaHHBIA Ha NIpUHOUIIE HWCIOJIb30BaHUA TEILIA,
BBCICHHOI'O B 6eToH IIyTEM IIPOTPEBa MATCPHUAJTIOB NN OETOHHOM cMecH J0 YKJIaJKu €€ B 0HaJ'Iy6Ky, 1 5K30TEPMUUYCCKOI'0 TCIJia, BBIACIAEMOTO
LIEMEHTOM B IPOLIECCE TBEPACHUSA OeroHa.

OOmwmii 3amac Teruia JI0JDKEH COOTBETCTBOBATH €T0 MOTEPSIM INPHU OCTHIBAHMHM KOHCTPYKIUH (TIPU COOTBETCTBYIOLIEM YTEIUICHHUH) 10
HabOpa OETOHOM 3a/IeITaHHON MPOYHOCTH (KPUTHUECKOM MITK paciainy00YHOMN).

1.4. YckopeHHBII TepMOC paciIupseT 00JacTh MPUMEHEHHs TepMOca 3a CUET BBEJCHHS B OCTOH NMPOTHBOMOPO3HBIX JH00aBOK, KOTOpHIE
obecreunBaOT TBEpACHNE OETOHA MPH OTPULATENBHBIX TeMIepatypax 0e3 MpeABapHTEIbHOrO MPOrpeBa HCXOAHBIX MAaTepPUAIoOB U OETOHHOU
cmecu. Takoil OeToH, HaOpaB Ha MOPO3e KPUTUYECKYIO MPOYHOCTH, MOCIIE OTTAUBAHHS ¥ 28-CyTOYHOIO TBEpPACHUS MpU TeMmeparype Bbiuie 0

°C npuobpetaet npounocTs He MeHee 100% ot

1.5. C uenblo COKpalleHHsT CPOKOB TBEPIACHHsS OCETOHA YCKOPEHHBIH TEPMOC MOXKET IPHUMEHSATHCS B COYETAHHH C METOJaMHU
JIEKTPOOOOTrpeBa WIH IEKTPOIIPOrpeBa OEToHa.

1.6. YcKOpeHHBII TepMOC, Kak U OOBIYHBIA TEpMOC, NPHMEHSIOT NPU MPOM3BOJACTBE OCTOHHBIX M HKEJIC300€TOHHBIX PAabOT B 3MMHHUX
YCIIOBUSX NP CPEIHECYTOUHOM TeMIepaType HapyHoro Bosayxa +5 °C u MuHuManbsHoi Huke 0 °C.

HawnGonee 5k0OHOMUYHBIE METO/IbI BBIICPKUBAHUS OCTOHA MOHOIMTHBIX KOHCTPYKIUH IPH 3UMHEM OSTOHHPOBAHUHU MIPUBECHBI B Ta0II. 1.

Tabnuma 1

Br100p HanGo1ee IKOHOMHYHOI'0 METO/1a BbIeP:KHBaHUs 0€TOHA NPU 3MMHeM 0eTOHHPOBAHHM MOHOJIMTHBIX KOHCTPYKIMIA

T T
Bun koHCTpYKIINHT ! MuHHManbHas | Crnioco6
| Temneparypa | OeTOHHpPOBaHUS

iBo3yxa, °C, 1o;

+ +
MaccuBHbIe OETOHHBIE U JKene300eToHHbIe | -15  |repmoc
(yHIaMEHTBI, OJIOKH M IIATHI i -20  |ycKOpeHHbIi TepMOC
cM <*><=3 | |
n | |
I I
| |
OyHIaMEHTBI T0J1 KOHCTPYKLUMY 34aHuid | -15  |TepMmoc, yCKOpEeHHBbIH
1 000pyZ0BaHUE, MACCHBHBIC CTCHBI | ITepMoc
utTa.cM =3-6 | |
n i i
| |
| |
Kosnonnsl, Oanku, mporoHsl, MeMeHTsl | -15  |ycKopeHHbIH TepMoc,
paMHBIX KOHCTPYKLHi, CBaliHbIE POCTBEPKH,| [YCKOPEHHBIH TepMOC
CTEHBI, nepekpeiTui c M =6 - 10 | |C BIIEKTPOIIPOTPEBOM
I | [MJTH DIIEKTPOOOOTpEBOM
+ +
. . . M =ZFnivin™)
<> - OTHOILEHHE CYMMBI IUIOLIA el OXJIaXkK/JaeMbIX OBEPXHOCTEH KOHCTPYKLMI B M2 K ee 00beMy B M3, .
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ITpotuBOMOpO3HBIE 00ABKH MpPH OCTOHHPOBAHUH YCKOPEHHBIM TEPMOCOM CJEAYeT, KaK IPaBWJIO, IPHUMEHATh B KOMIUIEKCE C
TUIACTU(GUIUPYIOIHMH.

1.7. YcKOpeHHBI TepMOC MO3BOJISAET CHU3UTH KPUTHYECKYIO MPOYHOCTh OETOHA B IKEIE300CTOHHBIX KOHCTPYKUMSX C HEHampsraeMoi
apMaTypoif, KOTopas J0JKHA COCTaBISTh OT MPOCKTHOI:

it 0eToHOB KiaccoB: B15 (M200) u nuxke -30%;
B22,5 - B25 (M300 - M350) - 25%;
B30 (M400) u BbImIE -20%.

1.8. IIpu mpuMeHEHUH yCKOPEHHOTO TepMOca yTEIUICHHE U HeHecyllas omnanyOKka MOTyT OBITh CHATHI Ha HECKOIIBKO JHEH paHbIIe, YeM
NPH BBIAEP)KUBaHUU OETOHA 110 METOy TepMOca, 4TO BUAHO U3 puc. 1 (a, 0).
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Puc. 1. Bpems un ycinoBus Beiiep;xkuBanns 6erona mapku 200 - 300 na noprinanauemente mapku 400 10 cHATHSA HeHecyell (D0KOBOIH)
(a) n Hecymeii (0) omanyoKku:

- IPOJOJKUTEIILHOCTD BBIICPIKHBAHMUS B OIATyOKe
¢ yTelInTeJIeM;
- B onaimyOke 0e3 yTerumTers;

II*
-B onany61<e C YTCIUIUMTEJIEM METOIOM T€pMOCa

Hecymast onamy6ka MokeT OBITh CHATA IIPU IPOYHOCTU OETOHA HE MEHEE YKa3aHHOI B TabI. 2.

Tabuuna 2

Tpebyemasi npoYHOCTh GeTOHA MPH pacnaaydke

CTpouTenbHbIC KOHCTPYKIIUH | dakTHyeckas Harpyska,

i % oT HOpMaTHBHOH

+ T

| csbime 70 | 70 u MeHee

+ +

| Tpo4HOCTH OeTOHa,

| % OT mpoeKTHOH

+ T

1. KoHCTpyKIu# ¢ HampsiraeMoi apMatypoii i 100 | 80

2. KononHsl, Hecymue KOHCTpyKuuH (6anku, purenn, | 100 | 80

IUTHTHI) IPOJIETOM 6 M H Goree | |
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3. Hecyume KOHCTpYKLIMH IPOJETOM A0 6 M, mautel | 100 | 70

MPOJIETOM 110 3 M | |

IIpumeuanus. 1. 3arpyxeHue pacrnanyOieHHOH KOHCTPYKIMH TOJIHON pacueTHON Harpy3Koi JoIyckaeTcs rnocie npuoopeTeHus 6eToHOM
MPOEKTHOH IIPOYHOCTH.

2. BokoBas Hecylas omanyOka MOXET CHHMATHCS MOCIE NOCTIDKCHHsS OCTOHOM MPOYHOCTH HE MEHEe KPUTHYECKOM, HO HE paHee
MOMEHTA, OIPEIEISIEMOT0 B COOTBETCTBHH C TPeOOBAHHUSAMMU, H3TOKCHHBIMH B I1. 1.12.

1.9. HasHaueHWe TEIUIOM3OJSIMU, YCJIOBHH pacnanyOKn KOHCTPYKIMIH, a Takke BHJAa M KOJIHYECTBA BBOAUMOW B OETOH
IPOTHBOMOPO3HOH J100aBKY MPONU3BOAUTCS HUCXOIS U3 PACUCTHBIX BEIMYUH TEMIIEPATyphl U CKOPOCTH BETpa, IPHBEICHHBIX B Talm. 3, s
3MMHETO IIEpHOJia B COOTBETCTBHY ¢ TpeboBaHusMH Ut Mockss! riasel CHull 2.01.01-82 "CrponrtensHas KIMMaTOJIOTUS ¥ reodu3uka’.

Tabmuna 3

PacueTHble BeJTHUUHBI TEMIIEPATYPbl HAPYKHOI'0 BO31yXa U CKOPOCTH B€TpPa B Mockse

°C! - | - 1-8 119,11-20,4-19,11-1321-45! - | 49

1.10. KoHCTpyKnus onaxyOKu U CIION yTEILIUTENS JOJDKHBI BKIIOUATh HEMPOAyBaeMble IPOCIONKH (TOMb, IIEHOUHbIe MaTepHalbl U T.11.).
PexomeHnnyemble KOHCTPYKLMM OManyOKd ¥ KOI(P(GHUUIMEHTHI TEeIlonepeaayn onaiyOOK pasinyHbIX KOHCTPYKLMH NpHBeAEHBI B Tabu. 16
(ITIpunoxenue 1).

1.11. TemneparypHblii pexuM OSTOHA B KOHCTPYKLUHH OIICHHBACTCS MO KOHTPOJBHOW TOYKE, PAacHOJIOKEHHON Ha riayouHe 50 MM B
CepeIMHE MOBEPXHOCTH OCTOHA B PACUETHOM CEUCHHUHU.

3a pacyeTHOE cedeHME Ha IUIaHE KOHCTPYKLUM MPUHUMAETCS CPeIHEE CEeYCHHE 10 OTHOLICHHIO K HauOoJbIIeMy pasMepy 6eTOHUpYyeMoi
KOHCTPYKIIHH.

1.12. Ilpm pemeHuH BOIpoca O CPOKax CHATHS ONATYOKHM MJIM TEIJIOBOHW 3alllUThl OCTOHHUPYEMbIX KOHCTPYKLHMH HE0O0X0AUMO
PYKOBOJICTBOBATHCS CIIEIYOLIHM:

a) HeNb3s JOIMYCKaTh PacalyOKy WM CHATHE TEIUIOBOH M30JIUM ¢ KOHCTPYKIIMH, €CIH TeMIIepaTypa OeTOHa B ee IIEHTPe IPOAOIKAET
HOBBILIATHCS;

6) CHSATHUC Ol'IaIIyGKI/I 50078 Tel’UIOBOﬁ 3allIUThI KOHCprKLII/H/I paspemae'rc;{ HC paHee JOCTHXKCHUA 6CTOHOM TpeGyeMOﬁ HquHOCTH (CM. TIIT1.
1.2, 1.7, 1.8);

B) onany61<a WK TEIUIOBasA H30JALUA KOHCTPYKIIMH MOXKET OBITH yaajl€Ha HE paHEC MOMCHTA, KOrja pasHOCTb TEMIIEpATyp MEKIY

y Mt =20 °C . M =2-3
0ETOHOM B KOHTPOJIBHOU TOYKE W HAPYKHBIM BO3AYXOM JOCTHUTIa€T AOIMYCTUMBIX MNPEACIIOB: JUIA KOHCTPYKIUU C n

Ay =30 % LM =5
JJIL KOHCTPYKIUU C

bl

) npuMep3aHue onanryoku k 6eToHy He nomyckaercs. CHsATHE ee JOJDKHO OBITh OCYIIECTBICHO HE MO3Hee JOCTHIKEHUS TeMIIepaTypsl +5
°C B KOHTPOJIbHOM TOYKE KOHCTPYKLIHH.

2. TPEBOBAHUSA K MATEPUAJIAM U OCOBEHHOCTH IOABOPA COCTABA BETOHA
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2.1. JInst mpuroToBieHus: GETOHHBIX CMeCeil, BBIACPIKMBAEMBIX [10 METO/IaM TePMOCa M YCKOPEHHOTO TepMOca, PEKOMEH/YETCsl IPUMEHSITh
OBICTPOTBEPACIOMINIT ¥ OOBIYHBII MOPTIAHILEMEHT U IUIAKONOPTIIaHAIeMeHT Mapku M400 u Beiie, yaosinerBopstomue TpedoBanusiym 'OCT
10178-85* "IlopTianaueMeHT, HUIaKONOPTIaHLEMEHT, MyII0JIAHOBbIA MOPTIAHALEMEHT U UX Pa3HOBUIHOCTH".

2.2. HpI/I HM3TOTOBIIEHHH OETOHHOW CMECH C IIPOTUBOMOPO3HBIMHU Z[OGaBKaMI/I HE [JOITYCKAcTCsl NMPUMCEHCHHUC TIJIMHO3EMUCTOTO H
MyOqUOJIaHOBOI'O IEMEHTOB.

2.3. an/I HUCIIOJIB30BAHUHU B KadyCCTBC HpOTI/IBOMOPOSHOf/'I Z[O6aBKI/I HUTpUTA HATpHUA COLACPKAHHUC B KIHUHKEPE TPEXKAJIbBLUEBOI'O

(&) 0 o
AJIFOMHUHATA JIOJDKHO OBITH He Oonee 7%, a IpH UCHOJIb30BaHUM HUTpoAana - He Ooiee 8%.

2.4. Tlpu mnpenbsiBiieHHU K OCTOHY C HHUTpPOAAnoM TpeboBaHUil Mo Mopo3octoiikoctn Mapku 100 u Ooinee ciemyer NPHUMEHSTH

oA
MOPTIaHAUEMEHTBI C COAEPIKAHUEM J0 6%, €CJIM B IIPOCKTEC HET 0CO0BIX YKa3aHuU 110 BUAY LHCMEHTA.

2.5. 3anojHMATENN YIS TSOKEIBIX W JIETKMX OCTOHOB MOJDKHBI yJOBJIeTBOpsATh TpeOoBaHusM ['OCT 8267-93 "llleOenp u rpaBuii u3
IUTOTHBIX TOPHBIX TOPOJ JUI CTPOUTENbHBIX padoT. Texuuueckue tpedoBanus" u FOCT 9757-90 "3anonHuTEN NOPUCTHIE HEOPraHUYECKHE
Juist nerkux 6etoHoB. Knaccugukanms'.

2.6. 3anonHuTeNN, NpeAHA3HAYCHHbIC YISl TIPUTOTOBJICHUsI GETOHOB ¢ J00aBKaMU HUTPUTA HATPHS U HUTPOZAMNa, HE JODKHBI COACPKATH
BKJIIOYECHHUH PEaKMOHHOCIIOCOOHOr0 KpeMHe3eMa (Oomal, XajleaoH U Jp.), B3aUMOACHCTBHE KOTOPOTo C €KUM HATPOM, 00pa3yloluMcs pu
TBepJIcHNH OETOHA, MOXKET IPUBECTH K KOPPO3HU OETOHA.

2.7. HpI/I TIPUTOTOBJICHUA OETOHHOI CMECH Ha HEOTOTPETHIX 3AMOJHUTEIAX HE JOMYCKAKOTCA BKIIIOYCHUSA B HUX JIb/la, CHETA, CMEP3IIUXCA
KOMBECB U HAJICIH.

2.8. Bona nuist 3aTBOpeHHst OETOHHONW CMECH J0JDKHA NPUMEHATHCS OObIYHAsl BOJOIPOBOAHAS, yloBieTBopstomas TpedoBanusm 'OCT
23732-79.

2.9. B xauecTBe NPOTHBOMOPO3HBIX J00ABOK PEKOMEHAYETCS IPUMEHSITh:

HUTPUT HATpHsl B BOAHOM pacTtBope no TV 38-10274-85;

HUTPUT HATPHS KPUCTALTMYCCKHI TeXHUYecKuil (HaTpuil azotucTokucislil) mo 'OCT 19906-74%*;
HeCIeKHUBAIOIMKCS HUTPUT Hatpust o TY 113-05-100-14-91;

HuUTpat Hatpus Texaudeckuid mo 'OCT 828-77*E;

HHUTpOAAN (BOAHBIA PAcTBOpP HATPUEBBIX COJICH HUTpaTa, HUTPUTA, XJIOpHIA, KapOOHATa C HE3HAYUTEIBHBIM KOJIHYECTBOM IpHMeEcel B
BUZIE MOIYTOPHBIX OokKcioB) o TY 113-05-8-88 (cormacoBano ¢ 'OPCOC r. Mockset N 3-22-395 ot 16.10.1989);

HUTPUT HaTpusl (B BOAHOM pacTBope) miiroc JurHocynbponarsl Texunueckue (JICT) mo OCT 13-183-83.

KomnuecTBo MIPOTHUBOMOPO3HBIX Z[OGaBOK CJICAYCT Ha3dHa4yaTb B 3aBUCUMOCTH OT cpeﬂHeﬁ TEMIIEPATYPbI HAPYIKHOI'O BO3AyXa B IPOLEHTAX
OT MAacCChl IEMEHTA B IEPECUYETE HA CYyXO€ BEIMIECTBO B COOTBETCTBUU C Tabm. 4.

Tabmuna 4

PekomennyeMme KOJIM4€CTBA MPOTHBOMOPO3HBIX aoﬁasox

T

Temmneparypa | KonruecTBo 0€3B01HOI oM, % OT MaccChl IIEMEHTA B ITEPECUYETE
|

TBEPJCHUS | Ha CyX0€ BELIECTBO

oetoHa, °C + T ly — T T
| HAITPUT HATPHSL HECIISKUBAIO- |HUTPATHUTPOAAI] HUTPUT HATPHS
| (B BOZHOM |IIMICS HUTPHUT [HATPUS| | (B BOTHOM
| pacTBOpe), |HATpHs - ipactBope) + JICT
| HUTPHUT HAaTpus | o !
IKpUCTAJUTHYESCKUH| i | !

+ + Femm—- + +
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orOmo-5 | 2-3 ! 2 13 12-31 2402

or-610-10] 4-5 | 4 |5 |4-6] 4+02
or-11m0-15 6-7 | 6 |7 16-7] 6+0,2
or-15g0-200 - | - - 18 | -

+ + Fmmnn + +

2.10. Obnacty nIpUMeHEHNS OCTOHOB I PA3IMYHBIX THIIOB KOHCTPYKIMI M yCIOBHS MX SKCIUIyaTallMH IPU IPUMEHEHHU B Ka4eCTBE
IPOTHBOMOPO3HBIX J00aBOK HUTPHUTA HATPHS WIM HUTPOJAlla IPUBEACHBI B Ta0MI. 5.

Tabnuna 5

O6J1acTn NpUMeHeHNsI 0€TOHOB ¢ 100aBKaMH HUTPHTA HATPHUA M HUTpPoAana (3HakK "miioc’ o3Havaet "momyckaercs', 3HaK "MuHyc" -
""He nomyckaercsa")

---T T

N| Ty KOHCTPYKIMH U YCIIOBUS 3KCILTyaTalluK | Yenosust

n/m, IPUMEHEHHS

I +

1. TlpeaBapuTenbHO HAPSHKEHHBIE KOHCTPYKIMH U CTHIKH (KaHAJIbI) +

COOPHO-MOHOJIUTHBIX X COOPHBIX KOHCTPYKIHUM, KPOME YKa3aHHBIX
BII 6
2. Xenezo0eToHHBIE KOHCTPYKLMHK C HEHANPAraeMoi paboueii apmatypoir  +
3. XKene300eToHHBIE KOHCTPYKIUH, a TAKKE CTHIKU 0e3 HalpsraeMoi
apMaTypbl COOPHO-MOHOJIUTHBIX U COOPHBIX KOHCTPYKIIHIA, HMEIOIIHe
BBIITYCKU apMaTypPbl WK 3aKJIagHbIe ICTAIH:
a) 6e3 crennanbHOMN 3aIUTHl CTalN; +
6) ¢ IMHKOBBIMHU MOKPBITHAMU TI0 CTAIH; +
B) C QJIFOMUHUEBBIM ITOKPHITHEM 110 CTalIH; -
T) ¢ KOMOMHUPOBAHHBIMY ITOKPHITHAMH (IEIT0YeCTONKUMHI +
JIAKOKPACOYHBIMHU WIIH APYTHMH I[EITOYECTOHKIMHU 3aIUTHBIMU CIIOSIMU
0 METAJUIU3UPOBAHHOMY TIOICIION0)
4. C60pHO-MOHOJIHTHBIE KOHCTPYKI[HH OKOHTYPHBAIOIIUX OJIOKOB TONIIMHOW — +
30 cMm 1 Oonee ¢ MOHOJIUTHBIM SIIPOM
5. XKene300eToHHBIE KOHCTPYKIUH, [IPSTHA3HAYCHHBIC

JUISL OKCIUTyaTaluu:

a) B HEarpeCCUBHBIX Ia30BbIX CpeJiax; +
0) B arpecCUBHBIX T'a30BBIX CPENax; +
B) B HEarpecCUBHBIX U arpeCCUBHBIX BOJHBIX CpPeaax, KpoMe +

YKa3aHHBIX B 1103. 5 "T";
) B arpeCCUBHBIX BOJHBIX Cpellax MPU arpecCUBHOM BO3JeHCTBHN -
cynb(aToB MM CONEH U eIKHUX 1LIeN04el IPU HATUYUU UCHIAPSIOIINX

MOBEPXHOCTEH;
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) B 30HE TIEPEMEHHOTO YPOBHS BOJIBL; -
€) B BOJHBIX M Ia30BBIX Cpeliax MPH OTHOCHTENILHOMN BIaXXHOCTH -
6osiee 60% (npy HATMYMU B 3aNIOJTHUTENE BKIIOYEHUI
PEaKLMOHHOCTIOCOOHOTO KpeMHe3eMa);
) B 30HaX JEUCTBUS OJIYKIAIOIIMX MTOCTOSHHBIX TOKOB +
OT MIOCTOPOHHUX UCTOYHHKOB

6. IlpeaBapuTenbHO HANPSHKCHHBIC KOHCTPYKIMH, aPMHPOBAHHBIC CTAIBIO -
KimaccoB AT-1V, A1-V, AT-VI, A-1V, A-V

7. KoHcTpykiyu u3 6eToHa Ha MIMHO3EMHCTOM IIEMEHTE -

8. XKene3o6eTOHHBIE KOHCTPYKIMH [UIS JICKTPUPHUIIIPOBAHHOTO -
TpaHCIOPTa ¥ IIPOMBIIUIEHHBIX NPEANPUATHH, MOTPEOIAIOMNX

HOCTOSIHHBIN 3JIEKTPUYECKHIA TOK

INpumeuanus. 1. Bo3aM0OXXHOCTh IPHMEHEHUS T0OABOK B CIydasX, IEPEUUCICHHBIX B . 1 - 3 HacTosmel TabIHIIb], JOKHA YTOUYHATHCS B
COOTBETCTBHUH C TPEOOBAHUAMH II. 5.

"

2. OrpaHn4eHUs 1O NMPUMEHEHHIO OCTOHOB ¢ J0OaBKaMy, IEpeUYHCIICHHbIEe B 1. 5 "1, "1
KOHCTPYKIIHH.

u "e", pacIpoCTpaHAIOTCS U Ha OCTOHHBIC

3. KoHCTpyKUMH, NEpHOJUYECKH YBIXKHSIOLIMECS BOJOH, KOHAEHCATaMHM MJIM TEXHOJOTHYECKUMH >KHUIKOCTSMH, NPUPABHUBAIOTCS K
9KCILTyaTHPYEMBIM IIPU OTHOCHTEJILHOM BIAXKHOCTH Bo3ayxa 6oiee 60%.

2.11. OpuECHTHPOBOYHO MHUHHMAIBHBIH HA0Op IPOYHOCTH OETOHA ¢ IPOTHBOMOPO3HBIMH J00AaBKaMH, BBIICPKAHHOTO MPH
OTpPHULIATENBHOM TeMIepaType, JOJDKSH OBITh He HIDKE IIPUBEACHHOTO B Ta0II. 6.

Tabnuna 6

HapaCTaHne MNPOYHOCTH 0eToHa ¢ MPOTUBOMOPO3HBIMH no00aBKaMu

T T T
IMporuBomoposnast | lLlement  |[Temmeparypa | IIpouHocTh GeToHa,
nobaBka | | TBepaeHus % ot R mpu TBepaeHun

| | 6etona, °C| 28

| | | Ha MOpO3€ Yepe3 YHCIIo

| | 17114 128 190
+ + At e e e
Hurtpur natpus MOPTIAHACKUIH -5 25 40 60 100
(B BOJJHOM pacTBOpE) -10 15 25 35 70
Hutput Hatpus - -15 5 10 20 50
KPUCTaJIIMIECKUI
Hurponan MOPTJIAHACKUN -5 25 40 60 100

.10 15 25 35 70
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-15 5 10 20 50
LUIAKONOPTIAaHACKUM -5 15 25 45 90
.10 10 15 25 60

-15 - 5 15 40

IIpu ucnonp3oBaHUU OBICTPOTBEPACIOINX MOPTIAHALEMEHTOB IPHBEICHHbIE BEITMYNHbBl YMHOXKAIOTCSA Ha K03 duuuent 1,2.

2.12. [IpuMeHeHHE TPOTHBOMOPO3HBIX J0OABOK B OETOHAX JOJDKHO BECTHCH B COOTBETCTBUH ¢ TpedoBaHusaMu BCH 46-96 "Vkazanus no
IPUTOTOBICHUIO U NPUMEHEHUIO B 3UMHHUX YCIOBHAX OCTOHOB ¢ no0OaBKoil HuTpura Hatpus' u BCH 3-89 "HMHcTpykuus mo mpHMEHEHHIO
HHUTpoJana (Ha OCHOBE HATPHEBOMN CENUTPHI) B KAUECTBE IPOTHUBOMOPO3HOI JOOABKH B TSDKEJBIX OETOHAX MOHOJIUTHBIX KOHCTPYKLHUHA".

2.13. IlpumeHeHnE GETOHA C MPOTHBOMOPO3HBIMHU JT00aBKaMU BO3MOXKHO B COUCTAHMH C IIOBEPXHOCTHO-aKTHBHBIMH BemectBamu (I[TAB)
B COOTBETCTBHUH ¢ "PyKOBOICTBOM I10 IPUMEHEHNIO XMMHYECKUX N00aBok B Oerone" (Crpoiiusnar, M., 1981 r.)

Pacxon BOIbl M COOTBETCTBEHHO LEMEHTa B OCTOHHOH cMecu mpu BBeneHHH I[IAB, miacTudukatopoB U yCKOpHTeeHl TBEpACHHUS
yMeHblaeTcs npumepHo Ha 10%.

2.14. ITox6op cocraBa 6eTOHA, YKJIAJbIBAEMOTO B 3UMHHX YCIOBUSIX METOJAMH TepMOCa U YCKOPEHHOTO TepMoca, CleqyeT IPOH3BOIUTh
Tr00BIM IPOBEPEHHBIM Ha NIPAKTUKE CIIOCOO0M, 00ECIIeUHBAIOIIMM MIOTy4YeHHe OETOHA C 3aJJaHHBIMU CBOMCTBAMH B yCTaHOBJIECHHBIC CPOKH IIPU
MHHUMAaJIbHOM PacXo/ie LEMEHTA.

CocraB 6erona YTOUYHACTCA na60paT0pneI71 IIYTEM IPUTOTOBJICHUSA €T0 U3 UMECIOIIUXCA B HAJIMIUU MaTCPHUAJIOB.

Ocasika KOHyca IpH yKJIaJKe B ONalyOKy ompeneinsierca npu pabodeil Temreparype OETOHHOM CMeCH U JOJDKHA COOTBETCTBOBATH
TpeOOBaHUSM, IPUBEICHHBIM B Ta0i. 7. [Ipu mponsBoacTBe paboT B 3UMHEE BPEMs CIIEAYET CTPEMUTHCS K YMEHBIICHHIO OABIKHOCTH CMECH,
TaK KakK 3TO CIIOCOOCTBYET YCKOPEHHIO TBEPJICHNS OCTOHA B HAUaJIbHBIE CPOKH.

Tabmuma 7

Ocanka KoHyca 6eTOHHOI cMecH PH YKJIaJIKe B ONATYOKY B 3aBHCMMOCTH OT MACCHBHOCTH KOHCTPYKIHMIi W HACHIIIEHUSI apMATypPOii

T
Koncrpykiuu i Ocanxa
IKOHYyCa, CM

+.

MaccuBHbIe HeapMHUPOBaHHBIC HIIM MaJIOaPMUPOBAHHBIE ((DYHIaMEHTHI, 1-3
OJIOKM MacCHBOB, IIOATIOPHBIE CTEHKH) ¢ M <=3
i

MaccuBHBIC apMUPOBAaHHBIE KOHCTPYKIUH (IIUTHL, GaIKH, KOJIOHHBI 3-6
0OJIBIIOTO ¥ CpeAHEro ceyeHus) c M <=5

I
Kene3zo0eToHHbIC KOHCTPYKIMU 5 <= M <= 12, CHJIbHO HaCBILICHHbIC 6-8

i
apMaTypoii, KOHCTPYKIIHK, OETOHUPYEMbIE B CKOIB3AIIEH Omaryoke

IMoaroroBka nox (GyHIaMEHTBI M MOJIBI, OCHOBAHHS A0POT ¥ adpoapomoB 0 -3

2.15. BOI[OHCM@HTHO@ OTHOIICHUC B 66TOHaX, YKIIaAbIBa€MbIX B 3UMHEC BpEMs, CJIICAYET CHUXKATh 10 MUHHUMAJIbLHO BO3MOXXHOI'O U OHO HE
JAOJDKHO ITPEBBINIATH BEJINYNH, IIPUBEACHHBIX B Tao. 8.
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Tabmuma 8

3aBHCHMOCTDH MeEKAY HpOEKTHOﬁ MapKOﬁ 66TOHa, MapKOﬁ IEMEHTA U BOAOLCMEHTHBIM OTHOILICHHUEM

T

HpOCKTHaH Mapka : BO[[OL[GMGHTHOG OTHOIICHUE ITPHU MapKe HEMEHTA

berona  + T T
I 200 | 400 | 500
+ + +
150 o065 | - -
200 055 065 | -
300 038 | 045 | 05
400 b 038 | 04
500 Lo Lo 10,38
+ + +

3. ONPEJIEJIEHUE JJIMTEJBHOCTHU OCTBIBAHMS, IPOYHOCTH BETOHA U TEMIIEPATYPHOI'O PEJKUMA
KOHCTPYKIHI

3.1. Ilpu BBIICpKMBAaHNH GETOHHBIX U XKEIE300CTOHHBIX KOHCTPYKIHMI 110 METOaM TepMOoca MM YCKOPEHHOTO TEPMOCa TeMIIepaTypHbIH
PEKHM 3aBHCUT OT:

pa3MepoB U GOPMBI KOHCTPYKIIUH;

TeMIIepaTypbl OETOHA MOCJIe ero YKIAaIKH B ONaIyOKy;

TEIUTOBOM H30JISAIUH;

Teropu3MYECKUX CBOMCTB OETOHA U KeJe300eTOHa (TEMI0EMKOCTH, TeIIONPOBOIHOCTH);

9K30TEPMUH [IEMEHTa;

TeMIIepaTyphl Hapy)KHOT'O BO3/IyXa M CKOPOCTH BETpA.

3.2. IIporuo3upoBaHue TEMIEPATYPHOTO pexUMa OETOHHBIX HJIH )KeJIe300€TOHHBIX KOHCTPYKIMH HE0OXOAMMO JUIsl OTIpeJIeNICHUsI:
BPEMEHU OCTHIBAHHS OCTOHA M BEJIMYMHBI HAOPaHHOM MM 3a 3TO BpeMs IPOYHOCTH;

BCJIMYUHBI TCPMUYECKOTr0 CONPOTUBJICHUA H3O0JIALHNU, Tpe6yeM01?I I JOCTHIKCHHUS OETOHOM 3aJaHHOU IIPOYHOCTHU B YCTaHOBJICHHBLIE
CPOKHU IIpH U3BCCTHBIX HAYAJIbHBIX U I'PAHUYHBIX YCIIOBUAX,

ONTUMAJBbHON BEIHYMHBl TEPMUYECKOTO COMPOTUBICHHUS H30JLSILNK, OOCCIeYrBaOIIe Hapsay ¢ HabopoMm TpeGyemoil mpOvYHOCTH
0eToHOM Takxke ¥ (hopMHUpOBaHKE GJIATONPUATHOTO TEPMOHANPSIKEHHOTO COCTOSHHUSI KOHCTPYKIIMU;

XapaxkTepa pacnupeaciCHus TEMIIEPATYPhL OeToHa B KOHCTPYKIHU IJI PEIIECHUA BOIIPOCa O HA3HAYCHUHN CPOKOB €€ pacnaﬂyGKH,

3.3. lna ompeneneHHs IEPEUYUCICHHBIX [apaMeTpOB pa3pabOTaHBl HECKONBKO METOJIMK pacyeTa, JBE U3 KOTOPHIX HPHUBEAEHHI B
[Ipunoxenusx 1, 2.

3.4. B Ilpunoxenun 1 mpuBeneH HauOonee NMPOCTOM M JOCTATOYHO HAASKHBIA JUIS MPAKTHYECKUX Lened pacder mo meroxy B.I'.
CkpamraeBa ¢ yrouneHusmMu C.A. MupoHoBa.

Pacder mo3BosfieT ONpeeNUTh MPOTHOUPYEMOE BpEMsS OCTHIBAHUS OETOHA M COOTBETCTBYIOIIYIO IIPOYHOCTH OeTOHA mo rpaduxam, a
TaKKe YCTAHOBUTH KOHCTPYKIUIO ONATyOKH M TeIIOU30JIAINH.

B OCHOBY pacyeTa I10JIO’K€Ha 3aBUCHUMOCTb MEXKAYy Ha4daJIbHBIM TEIJIOCOACPIKaHUEM OeTOHHOM cMeEcH, yJ'IO)KCHHOﬁ B KOHCTPYKIHIO C
YUYE€TOM TCIUIOBBIACIICHUSA U TCIJIONOTEPH B OKPYKAIOUTYIO Cpeay IPU OCTbIBAHUUN OeToHa B CTAallMOHAPHOM TEILIOBOM IIOTOKE U ITOTEPH TEIlIa
Ha Harpes 0Hany61<1/1 n apMarypbl. PacueTom YUUTBIBACTCS TAKXKE U3MCHCHHUC TCPMUYCCKOI'O0 COIIPOTHUBJICHUS 0Hany61<1/1 B 3aBUCHUMOCTHU OT
CKOPOCTH BETpa.
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3.5. B Ilpunoxenun 2 mpuBeieH TaOMMYHBIH METOJ pacuera TEMIIEPaTypHOro pexuMa OETOHHBIX M IKeJIe300€TOHHBIX H3ZIENHi,
BhINOJIHEHHbIH Ha OBM no merony B.C. Jlykpsnosa (BHUITUTenmonpoexr).

Pemmenue 3agaun 3aKi1t049aeTCsl B OTBICKAHUU 110 H3BECTHBIM HAaYaJIbHBIM YCIOBHAM (BHIY U MapKe O€TOHA, MapKe U pacxoiy lieMeHTa Ha 1
M3 OeTOHA, HayaJbHOI TeMmreparype OETOHA M TeMIIepaType HapyXKHOTO BO3IyXa U TpeOyeMoll K MOMEHTY pacHalyOKH HPOYHOCTU OETOHa)
HEOOXOAMMOr0 TEPMUUYECKOIO COIPOTUBICHUS ONAIYOKH, KOHEYHOH TeMmepaTypbl OETOHa M BPEMEHH OKOHYAHHS BBLICPKHBAHUSL
KOHCTPYKIIHU.

ITo BennuMHE BHIOPAHHOTO TEPMHUYECKOTO CONMPOTHBIICHHS ONAITYOKH BBITOJHIETCS BHIOOP KOHCTPYKIIMHU OMAaTyOKH W pacdeT TOJIIMHBI
CJIOEB TEIUIOU30JSIIKMU. B Tex citydasix, KOTia KOHCTPYKIMsl OnaiayOKH 3a/aHa, o TabiauiaM MOXeT ObITh Mojo0paHa HeoOXoauMas BETMUHHA
HavyaJlbHOI Temreparypbl OSTOHA, a TAKKe BPEMs OKOHYAHHS BBIJCP)KUBAHUS OCTOHA IS MOJNYYCHUS] UM COOTBETCTBYIOUICH BEITMYHHBI
MPOYHOCTH.

3.6. Ilpu npoBeCHNH PACYETOB AIUTEIBLHOCTH OCTHIBAHHS OCTOHOB TEPMHYCCKOE CONMPOTHBICHHUE YKPBITHS ITOBEPXHOCTEH 63 onamyOKu
Clle/lyeT IPUHUMAThH PABHBIM TEPMHYECKOMY COMPOTHBICHHUIO ONATyOKH M H30JISIHH.

VYrioBble BBICTYNAIOIIME YaCTH, METAUIMYECKHE 3aKiIaJHble JeTald M IPyrue 3JEMEHThI, OCTHIBAIOIIME OBICTpee OCHOBHOM YacTH
KOHCTPYKIUI, HEOOXOAMMO YTEIUIATh JOMOJHUTEIBHO JUisi 00ECIIeYeHUs] OTUHAKOBBIX YCIIOBHI OCTBHIBAHUS BCEil KOHCTpYKIMU. Tepmuueckoe
COTMPOTHUBIICHUE TEIUIOBOW HW3OJSIMHM STHX DJIEMEHTOB JOJDKHO OBITH B JIBAa pa3a BHINIE, YeM TEPMHUYECKOE COMPOTHBICHHE ONAyOKH C
H30JISIIUEH.

3.7. Ilpu pa3paboTke MpoeKTa MPOU3BOJCTBA PabOT, KOr/a B 33laHUM yKa3aHa Mapka 0eTOHA, HO HE YKa3aH PacXo IIEMEHTa, MOCICAHUM
MOXET OBbITh IPHHAT OPUEHTHPOBOYHO 10 "THUIOBEIM HOpMaM pacxoja LIEeMEeHTa B OeToHe COOpPHBIX OETOHHBIX M KEJIe300€TOHHBIX H3AENUil
MaccoBoro npoussozactea" (CH 386-86).

3.8. Pacuer BeIiepkuBaHMs OETOHA CIEyeT BECTH A0 TEMIIEpaTypsl ocThiBaHuA +5 °C.

4. IPUTOTOBJEHHUE U TPAHCIIOPTUPOBAHUE BETOHHO CMECH

4.1. IlpuroroBneHne OCTOHHBIX CMECEH ¢ IPOTHBOMOPO3HBIMHU J00aBKaMU MOXKET BECTHCH B XOJIOJHOM IOMEMICHUHU IIPU COOIIOACHUH
CIIEYIOIHX YCIIOBHUIA:

3anpelacTesa NPUMEHATh CMEP3IINECS 3aIIOJIHUTEIIN;

TeMIepaTypa COCTABJIAIOIIMX NPUHUMAETCS B 3aBUCHUMOCTH OT BHJA U JO3UPOBKH JOOABKH, YCIOBUI TPAaHCHOPTUPOBAaHHA M 00JacTH
NpUMeHeHus1 0ETOHHOH CMecH;

MIPU HMCHOJIB30BAHUH MOJOTPETHIX COCTABISIONIMX TEXHOJIOTHSI NPUTOTOBJICHUSI OCTOHHOW CMECH HE OTIMYAeTCsl OT OOBIYHOM (BOIHBIH
pacTBOp 100aBKH BBOJSIT BMECTE C BOIOH 3aTBOPEHUS);

IIPY BBINIOJHEHUU PAabOT ¢ XOJIOAHBIMH MaTepHaIaMH NIPEAIOYTUTENICH CIICAYIOIUH OPSIOK IPUTOTOBJICHUS OSTOHHOI CMECH: CHaJaia
B 3aII0JHUTENH (IIe6eHb, IECOK) BBOIAT PAcTBOP IIPOTHBOMOPO3HOH 100aBKkU padodeil KOHIIEHTPallH U ITOCNIE MX NIepEMEIIUBAaHNS B TCUCHHE
1,5 - 2 MuH 3arpy>katoT HEMEHT € MOCIEIYIOIIM ITEPEMELINBAHUEM B TEUEHHUE 4 - 5 MUH.

4.2. HpI/I TIPUTOTOBJICHUU OCTOHHOH cMecH I YKIIQAKU B CTBIKH CJIEAYET BHECTU IIOINPABKY Ha OCTbBIBAHUEC OCTOHHOM CMecH B 30HE
KOHTaKTa KOHCprKLII/Iﬁ (HOBLICI/IB TEMIIEPATypy COCTABJIAIOIIUX OCTOHHOM CMECH, UBMCHUB BUI U TIO3UPOBKY }IOGaBKI/I).

4.3. B ciayuae KOpPOTKHMX CPOKOB CXBATBIBaHHSI LIEMEHTA C MPOTUBOMOPO3HOW 100aBKOH M HeOONbIIMX 00BEMOB OETOHHOH cMmech
(HanpuMep, A CTHIKOB) LIEJIECOOOPa3HO NPHUMEHATh Pa3leibHBI CIIOCOO MPUIOTOBJIEHUS: CYXYI0 CMECh M3 LIEeMEHTa, NecKa U IIeOHs
JOCTABJISIOT Ha CTPOUTENIBHYIO IUIONIA/IKY U TaM FOTOBST IyTEM CMELIMBAHHUS C PACTBOPOM 00aBKU pabouei KOHIEHTpaLuu (epeMelnBaHie
B TeueHue 3 - 3,5 MuH).

4.4. TpancnoptupoBaHHe OETOHHBIX CMeCe C IPOTHBOMOPO3HBIMH J100aBKAMH MOXKHO OCYLIECTBJIATH 0€3 YTEIUICHHS, HO C
00s13aTeNBHOM 3alIMTON OT aTMOC(EPHBIX OCAJKOB U HAJE/CH.

4.5. Temneparypa OCTOHHOI CMECH B MOMEHT €€ YKJIAJKH MOXET OBITh Pa3IHYHOI B 3aBHCHMOCTH OT IPHHATOH TEXHOJIOTHH DPadorT,
KOHLICHTPAIlMd U BHJAa M00aBKH, OJHAKO MHHUMAJbHAs TeMIlepaTypa IOJDKHA OBITh HE MEHEee YeM Ha 5 TpaJycoB BBIIIE TEMIEPATyph
3aMep3aHHs BOJHOTO PacTBOpa H00AaBKU.

4.6. Tlpu NpUrOTOBICHHH OETOHHBIX cMecell 6e3 MPOTHBOMOPO3HBIX J00ABOK M BBLICPKUBaHUHM OSTOHA IO METOMY TepMmoca OeTOHHast
CMeCh JI0JDKHA TOTOBHTHCS B OETOHOCMECHTENBHBIX YCTAHOBKAaX, PACIHOJATAIOIIMXCS B OTAIUIMBAEMOM IOMELICHHH, C HCIIOJIB30BaHHEM
HOJOTPEeTHIX 3aMOJIHUTENeH N BOJBI, TEMIIEpaTypa KOTOPHIX IOJDKHA O0ECHEeYHBaTh MONyYeHHE OSTOHHOM CMECH YCTaHOBICHHOH pacdYeTHOM
TemrepaTypbl. HanGonbias JomycTuMas TeMiepatypa OETOHHOIT CMECH M €€ COCTABIIAIOLINX TIPU 3arpy3Ke U MO BBIXOJE U3 OETOHOCMECHTEIS
IpHBe/icHA B Ta0II. 9.

Tabuuna 9

Hanbosbmas JomycTuMasi TeMrepaTypa 6eTOHHOI CMecH M ee COCTABJISIIOMINX MPH 3arpy3Ke H 10 BbIX0e H3 0eTOHOCMeCHTeIsI
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T

Bun uemenra | HaubGomnblias nonyctumas temmneparypa, °C

+ T T

| BOIBI | 3aIOJNHMTEINEI |0CTOHHON cMecH

+ + +

IoprnananemeHT u 60 | 40 | 35
UTAKOMOPTIAH/LIEMEHT | | |
| | |

Mapku 400 u BbIIIE | | |

+ + +

TpancnopTupoBaHue O€TOHHONW CMECH JOIKHO NPOM3BOJUTHCA B YTEIUIEHHOH M YKPBHITOH TPAHCIIOPTHOM Tape, IMpeNoXpaHSoIel ee B
IyTU OT OCTHIBAHUS U OMaAaHUS aTMOC(EPHBIX 0CaIKOB.

5. YVKJAJIKA BETOHHOI CMECH

5.1. Iepen yknankoli OETOHHOW CMeCH HEOOXOJMMO YNAIMTh CHET M Hajelb C paHee YJO0XKEHHOro OeTOHa, omanyOKH M apMarypbl
(MeXaHWYeCKH, CHKAThIM BO3YyXOM M T.II.). IIoNroTOBIEHHYIO K OETOHMPOBAHUIO KOHCTPYKLHUIO 10 YKJIAIKH OETOHAa HEOOXOAUMO YKPBITh OT
aTMOC(EpPHBIX OCATKOB.

5.2. TloBepXHOCTh CBEXKEYIOKEHHOr0 OeToHa BO M30ekaHWE I[OTEPH BIATH WM IOBBIIICHHOTO YBIAXHECHHUS 3a CYET OCAJKOB
HE0OXOAUMO YKPBIBATh CIOE€M THAPOHU30IHOHHOI0 MaTepraa (II0IHITUIICHOBAs IUIEHKA, IPOPE3UHEHHAs! TKaHb, pyOepoua U ap.).

5.3. Vknaaky OeTOHHOI cMecH ciiellyeT BEeCTH HENpepbiBHO. B ciyuae BO3HMKHOBEHHs IIE€PEpbIBOB B OCTOHHPOBAHMU IOBEPXHOCTH
OeToHa HEOOXOIMMO YKPBIBaTh M YTCIUIATH, a IPH HEOOXOOUMOCTH - oOorpeBarth. IIpu cHeromajgax M CHIBHOM BeTpe OCTOHHPOBAHHE
HPOU3BOMAT B JIETKUX TEIUIAKAX.

5.4. VYxnamka crlenyrowmero ciios OCTOHHOW CMeCH [JOIYyCKaeTcs [0 Hadala CXBaTbIBaHMS OCTOHA TNPEABIAYLIEro Clos,
HPOJOJDKUTENBHOCTE MepephlBa MEXIy YKIAOKOH CMEKHBIX CIIoeB 0e3 00pa3oBaHMs pabodero NIBa YCTAaHABIMBAETCS CTPOHUTEIBHOM
naboparopueii. BepxHuii ypoBeHb YI0KeHHONH OETOHHOM cMecH JomkeH ObITh Ha 50 - 70 MM HIJKE BepXa IIUTOB ONAITyOKH.

5.5. IloBepxHOCTh O€TOHA, HE 3aLIMIIEHHAs ONAITYOKOH, NOMKHA OBITh YKPBITA, YTOOBI HE BHIMOPA)KMBAJIACH BJIAra; BBIACPKUBAHUE ITOJ
YKPBITHEM JIOJIKHO MPOJIOIKATHCS J0 MOJYYEeHUs] OETOHOM MPOYHOCTH, yKazaHHO# B [1I1P.

6. KOHTPO.Ib 3A TPOU3BOACTBOM PABOT U KAYUECTBOM BETOHA

6.1. KoHTpONb 3a KauecTBOM IPOHM3BOJCTBA OETOHHBIX PAbOT JOJDKEH OCYLIECTBISTHCS CHCTEMAaTHYECKHM HA BCEX JTalax M OTBEYAThH
tpeboBanusim CHull 3.03.01-87 "Hecyurye u orpakaaromiye KOHCTpyKIHH" .

6.2. KauecTBO MCXOIHBIX MaTepUaoOB JOKHO COOTBETCTBOBATh peKoMeHaanusM paszena 2 "TpeGoBanus kK MaTepuanaM..." HACTOSIIUX
pexoMeHaanuii.

6.3. CocraB O6eroHa CJIICAYCT YTOYHHUTD IIPU U3MEHCHUU TIPCATIPUATUSA-IIOCTABIINKA HCXOAHBIX MaTCpUaIOB.

6.4. KoHTposb 32 KaUeCTBOM MPOTHBOMOPO3HBIX T0OABOK COCTOHMT B IIPOBEPKE INIOTHOCTH KOHIIGHTPUPOBAHHBIX M PabOYMX PacTBOPOB,
KoTopast mpousBoautcs B coorBercTBru ¢ BCH 46-96 u BCH 3-89 (cwm. m. 2.12).

6.5. IIpu KOHTpOJIE IPUTOTOBIICHUSI OETOHHOM CMECH CIIeJlyeT ONPEIeIIsATh:
YHCTOTY 3aIOJIHUTENEH 1 OTCYTCTBHE B HUX HaJle[el U cMep3IINXCst KOMbEB (IIpH paboTe HA XOJIOIHBIX 3aII0JHUTEINAX);
TeMIIepaTypy IoJ0rpesa Bobl WIH pabo4yero pacTBopa IPOTHBOMOPO3HBIX 100aBOK;

COOTBETCTBHE KOIMYECTBA BBOJUMON HOOABKH TeMIIEpaType HApY)KHOTO BO3LyXa HIIM OXHIAEMOW CpemHEH pacdeTHOH TeMmIeparype
0eToHa 3a IepHO]| BBLICPKUBAHUS;

MIPaBUWIBHOCTb JO3UPOBKHU MATEPHUAJIOB, COCTABJISIOIIUX 6CTOH;

JAOCTATOYHOCTD IEPEMEIIMBAHUSA OCTOHHOW CMECH 1 OTCYTCTBHUEC B Hel KOMBEB IIECKa;
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COOTBETCTBHE TEMIIEPATypPbl U IOJBIKHOCTH OCTOHHOM CMECH 3aJaHHBIM BEIHYMHAM IPH BBIXOAE U3 OETOHOMEIIAIKH.

6.6. KOHTpOIIB 32 Ka4eCTBOM IIPU TPAHCIIOPTHPOBAHMH U YKJIa[Ke OETOHHON CMECH, a TaKXKe BEIIEPKUBAHIN OCTOHA BKIIFOYACT:
MIPOBEPKY MOATOTOBKM OCHOBAHMS: OTCYTCTBUE CHETa U HaJeAU Ha onanyOKe, apMaType U paHee YJI0KEHHOM OeToHe;

H3MEpeHHe TEMIIEPaTyphl HApy>KHOTO BO3LyXa M OETOHHOU CMECH IIpHU BBITPY3KE U3 TPAHCIIOPTHOH Tapsbl, yKIaAKe U yILIOTHCHUH OETOHA;
MPOBEPKY MOJIBMIKHOCTH OETOHHOM CMECH Ha MeCTe YKJIaJIKu;

HaOmIoJeHUe 3a TLIATENbHOCTBIO YKIAIKW OCTOHHOH CMecH M ee YIUIOTHeHHEeM IpH OeTOHMPOBAaHMM KOHCTPYKLHUH, a Takke 3a
COXPAaHHOCTBIO YKPBITUS B TE€UEHUE BCETO NEPUOA BbIIEP)KUBAHHA OCTOHA;

CoOMIOieHNE IPUHATOTO TEMIIEPAaTypPHOTO PEXUMa BBIICPKHUBAHUS OCTOHA C M3MEPEHHEM TEMIIEpaTyphl O€TOHA B KOHTPOJIBHOH TOUKE
(cm. 1. 1.11) He pexxe 3-X pa3 B CyTKH;

KOHTpPOJIb MPOYHOCTH OeToHa mo obpasiam - kybam 10 x 10 x 10 cM, H3rOTOBJIEHHBIM y MeCTa YKJIaJAKd OSTOHA W BBIICPKAHHBIM B

!

N N (&,
OJIMHAKOBBIX YCJIOBUSIX C KOHCTPYKIHMEH - 6 KyOOB M B HOPMAJIbHBIX YCIOBHUSX, JJIs onpesaeneHus GpakTuieckoit Mapku OeToHa - 3 kyba
(oOpasubl oTOMparTes OT Kaxapix S0 M3 yI0)KEeHHOro 6ETOHa OJJHOrO COCTaBa, HO He peke 1 pasa B 5 CyTOK, a TakxkKe MPH PE3KOM U3MEHEHHH
TeMIIepaTypbl BO3IyXa).

6.7. Kourposnp npouynoctu Oerona mo oOpazuam noikeH ocymectBisitbess mo 'OCT 10180-90 "beronsl. MeToabsl ompeneneHust
NPOYHOCTH NO KOHTpoibHbIM oOpasuam" u ['OCT 18105.2-86 "Beronsl. [IpaBuina KOHTpPOJS NMPOYHOCTH Ha CKaTHE JUII MOHOJIMTHBIX
KOHCTPYKLMH".

6.8. KoHTposms mnpoyHOCTH OETOHAa HENMOCPEACTBEHHO B KOHCTPYKIMH JOJDKEH IPOM3BOAUTHCS BBHIOOPOYHO JHOO METOaMH
HepaspyIIaioIero KOHTPOL, JIN00 UCTIBITAHHEM BHICBEPICHHBIX KEPHOB (B OTTasBIIEM OETOHE).

6.9. MicibITaHus! Ha BOJOHETIPOHUIIAEMOCTh 1 MOPO30CTOMKOCTE H0JDKHBI mTpou3BoauThes o FOCT 12730.5-84* u TOCT 10060.4-95.

6.10. Pe3ynbTaThl KOHTPOIIS KauecTBa OeTOHa, OETOHHBIX M Kene300eTOHHBIX paboT 3aHocsTcs B "JKypHan 6eTOHHBIX paboT".
7. TPEBOBAHUA BE3OITACHOCTH

7.1. Ilpu nmpousBoacTBe OESTOHHBIX PAOOT B 3UMHHX YCIOBHAX HE0OX0QUMO cobmoarh TpeboBanus paszena II rmassr CHull 111-4-80*
"Texuuka Oe3zomnacHocTu B crpoutenbeTBe'", [OCT 12.1.013-78, "IIpaBuna TeXxHUKM 0€30MACHOCTH NPHU IKCIUTyaTallud JIEKTPOYCTaHOBOK', a
TaKKe IMOJI0KEHHUsI JaHHOTO pa3/ena.

7.2. IlpoTMBOMOpPO3HBIE 100ABKH - HUTPUT HATPUS U HUTPOJAI - SIIOBUTHIE BeulecTBa. [lonagaHue 9TuX 100aBOK B OPraHU3M 4eloBeKa
yxke uepe3 10 - 15 MHH NPUBOIMT K OTPABJICHHUIO, XapAKTEPHBIMU MPU3HAKAMHU KOTOPOTO SIBISIOTCS CJA00CTh, TOLUIHOTA, OJIOBOKPYKEHUE,
YXy/IIEHUE 3pEHHUs], TIOCUHEHNE KOHUYMKOB MaJblieB PYK U HOT, a TAK)Ke KOHYMKA HOCA.

IIpu oTpaBiIeHUH MOCTPAAABILIEroO CleyeT HEMEUICHHO 9BaKyHPOBATh B OJIMKAMIINN ITyHKT MEAUIIMHCKOM MOMOIIM WIIK BBI3BAaTh CKOPYIO
nomoltb. /1o npuOBITHS MEIUIMHCKOM TOMOIIH CIIEAYeT MOJOKHUTh ITOCTPAAABIIEro B XOPOIIO IPOBETPHUBAEMOE TOMEIICHNUE U JIaTh BBIIHUTH 2
- 3 crakaHa yucTol (0e3 coibl) BOMBI, JKeNaTeNbHO KOMHATHOH TeMuepartypbl, Ho He Oonee 25 °C. Ecnu nociie 9TOro He MOSIBUTCS pBOTA, €€
HaJI0 BBI3BaTh HCKYCCTBEHHO, HAKMMAs IBYMS MTATbLIAMH Ha KOPEHb SI3bIKa.

7.3. Tlpu TpaHCTIOPTUPOBAHUH, XPAHEHAH U PAabOTEe C TMPOTHBOMOPO3HBIMH JT00aBKAMHU JIOJDKHBI COONIONATRCS CIEAYIOIIHe TPeOOBAHNUS
0e30MMaCHOCTH:

a) JMna, 3aHATBIE HNPUTOTOBJIICHUEM BOJHBIX PacTBOPOB Z[O6aBOK, JIOJDKHBI OBITh CHA0XKEHBI CIEIOJCHKIO0NH M3 BOJOOTTAIKHBAIOMICH
TKaHH, YTCIUVICHHBIMH PE3UHOBBIMU CalloraMiu, pyKaBULlaMH, 3alllUTHBIMUA OYKaMU U pECIIMpaToOpaMu,

0) 1m0 OKOHYaHUH PaOOTHI C T0OABKaMU HEOOXOIUMO CHATH C ce0sl BCe CPeICTBa MHANBHUYAIbHOM 3alUThI M TIIATEIEHO BBIMBITH JIUIIO H
pyK#;

B) IIpy nmonajaHuun Z[OﬁaBOK Ha KOXY HX CJICAYCT TIIATCIbHO CMbITh BOﬂOﬁ;

F) nyma A0JDKHa NPUHUMAThCA B CHEHUAJIBHO OTBECACHHBIX I 3TOI'0 MeECTax, HeEpea NMpUEMOM IHWIIW U KYpPpEHUEM HEO00X0IUMO
THIATCJIbHO BBIMBITH PYKH U JIULO.

7.4. IHXeHepHO-TEXHUYECKHI epCcOHa 1 pabovne TOMDKHBI IPOITH HHCTPYKTAX MO OXpaHEe TPy/Ia U MPaBIIaM TEXHUKH 0E30MacHOCTH
pu paboTe ¢ J00aBKaMu.

7.5. K pabote ¢ mobaBkaMu He JOITYCKAIOTCS JIMIA MOJIOXKe 18 JIeT, a Takoke JIMIa ¢ TTOBPEXKACHUIMHI KOKHOTO IIOKPOBa (CCaIMHBI, 0XKOTH,
[apaluHbl, Pa3IpaKeHNs) U MOPAKCHUSIMH BEK U IJIa3.

7.6. [IpoTHBOMOpO3HBIE HOOABKU CIEAYET XPaHUTh B 3aBOJCKOHN Tape ¢ COOTBETCTBYIONIEH MapKUpoBKOi. CKiabl Uil XpaHEHUsT 100aBOK
HE00X0IMMO pa3MeNIaTh B OTACIBHO CTOSIINX 3/1aHUSX WM HA OTTOPO’KEHHBIX IIIOMIAAKAX.

7.7. 3anpermiaeTcs XpaHeHHe 100aBOK B OJHOM IOMELICHHU C JIETKOBOCIIJIAMEHSIOIIMMUCS Ta3aMU M JKUIKOCTSMH, OPraHHYECKUMH
BelIeCTBaMH (IepeBO, XJIOMOK, COJIOMa), TOPIOYMMH MaTepHaiaMu, BEeIECTBAMU Ha CIIUPTOBOM OCHOBE, PaJIMOAKTHBHBIMHU, a TAK)XE CIAKHMH,
KOPPO3HOHHO-arpeCCUBHBIMU M B3pHIBUATHIMU BEIIECTBAMH.
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7.8. Jluno, Beigaroiee A00aBKH €O CKJIaa, AOJDKHO HPEIYNPEIUTh MOJNy4aTeds O TOKCHYECKHX CBOIcTBax J00aBOK, a IOJIydaTelb
JIOJDKEH PaciucaThes 00 3TOM B CIELHATBHOM XypHAJIe.

7.9. Ha cxiagax 1n00aBOK Uil TPEIOTBPAICHUS II0Kapa 3allpeniaeTcsi KypeHHEe W NPUMEHEHHE OTKPBITOrO OTHS, HCKIFOYaeTcs
BO3MOXKHOCTh KOPOTKHMX 3aMbIKaHHHl M HMCKpPEHHH B 3JekTpooOopyaoBanuu. CKiaabl JOJDKHBI OBITH OOOPYIOBaHBI MPOTHBOMOXKAPHBIMU
CpeIcTBaMH.

7.10. BoaHble pacTBOpbI JOOABOK JIOKHBI IPUTOTOBJIATHCS C MOMOLIBIO MEXaHHU3MPOBAHHBIX YCTAHOBOK MIJIM JIPYroro o0OpynoBaHUs,
UCKJIIOYAIOIEro NepeMelInBanue Bpy4Hylo. [loMemeHus, B KOTOPBIX TOTOBSITCS BOJHBIE PAacTBOPBI 100aBOK, NOJDKHBI OBITH 0OECIEUeHBI
MPUTOYHO-BBITSDKHON BeHTHIIsIMEH ¢ 10 - 15-KpaTHBIM BO3yX0OOMEHOM, a J1abopaTopHu, YCTaHABJIMBAIOIINE KOHIEHTPALUIO (TIOTHOCTD)
pacTBOpOB 100aBOK, HEOOXOAUMO 000PYAOBATh BBHITSHKHBIMU IIKA(GaMH.

7.11. IlogaBaTh BOAHBIE PACTBOPHI 100ABOK B PACXOAHBIE EMKOCTH M OETOHOCMECHTENH PEKOMEHIYETCs IO TPyOOIpOBOLY CaMOTEKOM
WK C TIOMOII[BIO HACOCa, a IEPEHOCUTh BPYYHYIO - B 3aKPBIBAIOLIMXCS OauKax, HAITOJHEHHBIX He Ooliee yeM Ha 3/4.

7.12. He nomyckaeTcst U3-3a ONACHOTO AJIsl 30POBBS JII0/eH BbIAEIEHUS ra30B IPUTOTOBIEHUE CMECH BOJHOTO PACTBOPA HUTPUTA HATPUS
U TEXHHYECKOTO JIUTHOCYIb(OHATA B TOM CIIydae, €CIM PacTBOPHI IPUMEHSIOTCSA B KOHI[CHTPHPOBAHHOM BHJE, B TOPSYEM COCTOSHHU H €CIIU
HEPBBIM PACTBOPSEMbIM KOMIIOHEHTOM SIBISETCS TEXHHYSCKHI TUTHOCYIb()OHAT, 8 He HUTPUT HATPHSL.

7.13. Henb3s momyckath CMEIIMBAHHE BOJHBIX PACTBOPOB J00ABOK ¢ KUCIOTAMH M COJISIMH, MMEIOIMMHU KUCIYIO PEaKIHUIo, TaK Kak 3TO
o
BEJET K PAa3JIOKEHUIO J00ABOK C BBIICICHHEM ra3000pa3HbIX MPOAYKTOB, B TOM 4YHCIE OTpaBisiomux razo NO u . IlpenensHo

HO
JIOITyCTUMAst KOHIIEHTPALUs OKCUIOB a30Ta B IIEPECYETE Ha B paboueii 30He cOCTaBIAeT 5 Mr/M3.
8. OXPAHA OKPYKAIOIIEMN CPE/JbBI

8.1. OCHOBHBIE TEXHOJIOTMYECKHE MPOLECCHl MPHU H3TOTOBJICHHUM MOHOJHMTHBIX JKEeNe300€TOHHBIX KOHCTPYKIHMH C IPUMEHEHHEM
MPOTHBOMOPO3HBIX T0OABOK SBIISTFOTCSI SKOJIOTHYESCKH YUCTHIM MTPOU3BOACTBOM IIPH YCIOBHU COONIOCHUS TPEOOBAHUIA 10 XPAHCHHIO HUTPHUTA
HATpHs M HUTpojana (mpeaiaraemMbix B "PexoMeHganusx ..." IpOTHBOMOPO3HBIX 100aBOK).

8.2. HI/ITpI/IT HaTpusi 1 HUTpOJAIl - SITOBUTHIC BEUICCTBA. XpaHCHI/IC UX JOJKHO OCYLICCTBIIATHCS B SaBOHCKOﬁ Tape Ha CKJIalaX B OTACJIIbHO
CTOSAIIUX 3aHUAX WA HA COICIAAJIBHO OTTOPOXKEHHBIX IIJIOIIaAKax.

8.3. He JAOITyCKaceTCs CJIMB BOJHBIX paCTBOPOB JI00aBOK B BOJIOEMBI CaHI/ITapHO-6I>ITOBOFO Ha3HAa4YCHUs U XpaHCHUE KPUCTAIUIMYECKOIo U
HECJIC)KUBAIOUICTOCS HUTPUTA HATPHUS B OTBaJIaX Ha 3EMJIC.

Ipunoxenue 1

PACYET NPOJOJIKUTEJIBHOCTHU OCTBIBAHUS BETOHA B KOHCTPYKIIMU U ITIPOYHOCTb BETOHA K MOMEHTY
EI'O OCTBIBAHMA JIO 3AJJAHHOM TEMIIEPATYPbI

HpO,I[OJ'I)KI/ITCJ'IBHOCTL OCTBIBaHHS OCTOHA ornpeaesieTcs 1no (1)OpMyJ'I€Z

c=rt —f D +gll

KM (f 1) )

rae ' - mpomOmMKHTENBHOCTE OCTHIBAHUS OETOHA, U;
C - yzieNbHasl TEMI0eMKOCTh OeToHa, KJ[k/kr x °C;

¥ . 06vemuas macca OeToHa, Kr/m3;
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- HavaJbHas TeMIeparypa OETOHHOW CMeCH Iepe]] YKIaAKOH B KOHCTpYKuuto, °C;

- KOHeYHas TeMIeparypa 6eToHa, 0 KOTOPOH OCYIIECTBIAETCS pacyeT IMPOJOIKHTENFHOCTH OCThIBaHM, °C;
q - TEIUIOBBIAENCHUE 1 KI' lleMeHTa 3a BpeMs OCThIBaHHUsA OeToHa, KJxK;

11 - pacxon nemenra Ha 1 M3 GeToHa, Kr;

K - xoaddunuent Terionepenaun onanyoku, Br/m2 x °C;
- MOJIyJIb TOBEPXHOCTH OCTHIBAEMO KOHCTpyKImu, M ;

- cpelHee 3HAYCHUE TeMIepaTyphbl OeTOHA 3a BpeMs ocThIBaHUS, °C;

- TeMIIepaTypa Hapy>KHOro Bo3ayxa, °C.

Jl1s npoBeneHNs pacuyeTa HEOOXOOUMBI CIIEAYIONINEe UCXOJHBIC TaHHBIC: pa3Mepbl KOHCTPYKIMHU, pacxol craid Ha 1 M3 GeToHa, BUA U
Mapka OeTOHa, BHI M aKTHBHOCThH IIEMEHTa W ero pacxox Ha 1 M3 OeToHa, TeMiepaTypa HapyXHOTO BO3IyXa, CKOPOCTH BETpa, HadaJbHas
TeMmriepatypa 6eToHa M KOHCTPYKIHS OMaTyOKH.

TlocenoBaTeIbHOCTh pacyera COCTOUT B CIIEIYIOIIEM:

OIpeeIoTcs 00beM 0eTOHA B KOHCTPYKIUH

V =hBL; (1)

TI0JTHAasA MOBEPXHOCTDb OXJIAXKIACHNUSA KOHCTPYKIIUHA

F=2(hB +BL + hL), 2)

rae h, BuL - coOTBeTCTBEHHO TONIIKHA, IIUPUHA U JUIHHA OETOHUPYEMOH KOHCTPYKIUH, M;

MOAYJIb ITOBEPXHOCTHU KOHCTPYKIIUU

HaJabHas TeMIepaTypa O€TOHA C y4eTOM HarpeBa apMaTyphl:

¢ _ oM +CFf

Cy+OF
3 ,(4)

o
rneCu - yZleNbHAas TeIIOeMKOCTh OeToHa u apMaTypbl, K/Li/kr x °C;

- pacxoj apMartypsbl, Kr/m3.

o rpaduxy HapacTaHHs IPOYHOCTH OETOHA IPH PasHBIX TeMIeparypax (puc. 2 - 7) win Tabm. 10 - 15 HaXoAT cpeqHIOI0 TeMIepaTypy
i y
€ro TBepAEHUS , IPX KOTOPOH MOXKHO IOTYy4YUTh TpeOyeMyIo BEeJIMYMHY IPOYHOCTH 32 3aaHHOE BPEMs (z) .

J1g coOMIOAEHNS 3TOTO YCIOBUS ONPEACIIAIOT (OPUCHTHPOBOYHO) JUL BHIOPaHHOU IpeBapUTEeNIbHO MO Tabd. 16 KOHCTPYKIMHU OMAITyOKH
K03 (QHUIHEHT ee Temnonepeaadn 1mno GpopmyIe:
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O6acTb IPUMEHEHHS 3TOH (HOPMYJIIBI OTPAHUYNBACTCS YCIOBHEM:

Y ienbHBIH TEIUIOBOH IOTOK Yepe3 OMAITyOKy ONPEACIIIOT 110 (hopMyIe:

= Fl# —
g =X f)‘(g)

L
Koadduument remnoornaun onanyOKku KOHBEKIUEH omnpenesoT 1o rpaduky puc. 8.
fn'
3amaBasch TEMIIEpaTypoil Ha HapyXKHOH HOBEPXHOCTH ONANyOKH ', OJNM3KOM K TeMIepaType Hapy»XHOTO BO3IyXa, ONPEIENSIIOT
KO3(GHULUCHT TEIIO0T/AAYH H3TyUYeHHEM 110 (hopMmyIie:

too+273Y fr+273Y
N 1o 100
a =

& P

I E s (9)

roe ¥ - ko>UITHEHT H3MydeHH s MaTepHaa ONanyGKy, IPHHIMACTCS 110 JAHHBIM COOTBETCTBYIOIIHX CIIPABOYHHKOB HIIH 110 Tabm. 17.

Jlist BBIOpaHHOTO THIA OMATyOKH yTOYHSIOT TEMIIEpaTypy Ha ee Hapy)KHOM MOBEpXHOCTH 110 GopmyJie:

f:f"‘—
A fi'o: o

.(10)

f
HonyquHoe 3HAQUYEHUE = [JOJKHO YJIOBJICTBOPSTH YCIOBHUIO:

o F

fm a1 g ¢ 459
fou (11

Ecnu pacxoxneHne Mex/y 3a1aHHON U PacUeTHOH TeMIepaTypaMy Ha HapyKHOU MOBEPXHOCTH omanyOku Oyner 6onee +/- 5%, To pacuer
ClIeyeT HOBTOPUTH MIPH APYTHX 3a/1aBaeMbIX 3HAYCHHUSIX TEMIIEPATyp Ha HAPYy)KHON MOBEPXHOCTH OMATyOKH.

OnpenenstoT CpeHIO TEMIIEPaTypy HarpeBa OnaayOKH B Ha4aIbHBI MOMEHT OCTBHIBAaHUS KOHCTPYKILIUU:

OnpenensioT TEIIo, pacXoIyeMoe Ha HarpeB onanyokH, mo gopmyie:

Q. =, L CRey
¥ , (13)
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¥
rae 5 . 5 - COOTBETCTBCHHO YyJI€JIbHasA TCIIJIOEMKOCTD, IUIOIIAaAb, TOJIIHWHA U 0o0beMHas Macca Marepuaja onany61<1/1.

VYTOYHSIOT TemmepaTrypy OeTOHa K Hayaly OCTBIBAHHSI KOHCTPYKIHH C y4ETOM IMOTEeph TeIUla, PaCXOAyEeMOro Ha HArpeB apMaTypbl W
onanyOKu:

= Cypvi +C Frf -0
Cpr+C Fe+ S CRiy

(1)

3HaueHHne K03 PUINEHTa TeIUIONepeJadn ONATYOKH yTOYHSIOT 1o (opMmyue:

.(15)

Ecnu npoBeneHHBIH pacdeT IOKa3bIBaeT, YTO MPUHATHIA BHJ ONAIyOKH HE COOTBETCTBYeT HEOOXOAUMBIM TPEOOBAHHAM IIO
ko3 durenty temnonepenauu (cM. Tabn. 16), TO TONIIMHY TEIUIOU3OAINY K IPHHATOMY THILy ONATyOKH YTOUHSAIOT PACIETOM.

VUUTBIBasi, YTO C MOBBIIICHUEM TEMIIEPATYPhl TEIUIONPOBOAHOCTh MATEPUAIOB MEHSETCS, TO COIJIAaCHO sMmmupuyeckoit popmyne O.E.

i t
BracoBa TEIIOMPOBOAHOCTE MAaTEPUAIOB  , COCTABILIIOIIMX KOHCTPYKIIMIO ONaTyOKH, HarPeThIX 10 ', ONPEeNsIoT mo Gopmyite:

A =a (14000258 3 .(16)

A .
rae - KOS(b(I)I/IHI/IeHT TCIUIONPOBOAHOCTH MATCpHUAIOB 011any61<14 npu 0 OC, NpUHUMACMbIU 110 CIPABOYHBIM MaTe€puallaM W
OHpCI[eJ'IﬂCMHﬁ OTIBITHBIM ITyTEM.

TonyHy TemIOU30JSLMOHHOTO CIosl (YTEIUTUTENs) ONaTyOKH ONMpeAessitoT mo (Gopmyie:

é':r = iﬂl:% _( 1 + :i_)
+
e ,(17)

i
rae n - KO3(1)(1)I/II_[HCHT TEIIONIPOBOAHOCTH COOTBETCTBCHHO TCIIOU3OJISIIUU U COCTABJISIFOIIUX MaTepuaoB 0HaJ'Iy6KI/I npu

VYTOYHSIOT YACIbHBIHA TEIUIOBOH MOTOK Yepe3 onanyoKy:

=KL~ (g

TemmepaTypy Hapy>KHOH MOBEPXHOCTH ONATyOKH OKOHYATEIBHO ONPEACISIOT 10 (opMyIe:

o . £ N
VTouHsIOT TIIPOLCHT OIIMOKH 3aJ1aBaCMOM = U pPACUYCTHOU TEMIICpATypbl =~ Ha HAPYKHOM ITOBCPXHOCTHU 0HaHy6KI/IJ

5 —f
%xmu% <+
om . (20)
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OmnpenersioT TeMIeparypy 0eToHa K KOHIY 3aJaHHOTO CPOKa OCTHIBAHUS:

rfzﬁrﬁz_fn:le +f:|=.(21)
{
TIpoBepsFOT IPOIOJIKUTENBHOCTh OCTBIBAHUS OETOHA 10 <*>:
ey 1% FUEANE
B (f -f
¢ ) .(22)

<*> B ¢opmyne He yuuThIBaeTCS TEIUIO OT AK30TEPMUM LIEMEHTa, T.K. OHO YyXe€ YYTEHO NpH OIpeleNIeHUH CpelHeH TeMIepaTrypsbl
TBep/ieHHs1 OeTOHa U3 rpaduka HapacTaHUs IPOYHOCTH, a TAKXKE MpU pacueTe KoddduimenTa Temonepesady onaryoKku.

[Ipumep pacuera HeHecyIeH onaryOKn

HcxonHble naHHbIE: kKene300eTOHHAss KOHCTPYKuus pasmepoM 1,2 x 1,5 x 2 M, usrororieHHas u3 6erona M300 Ha mopTiaHlieMEHTe
M400 ¢ pacxogom 400 kr/mM3 u pacxomom crtamu 150 kr/m3, GeToHMpyeTcsi B 3UMHee BpeMs B YCIIOBHSX CTpOHIUTOmanku. Temmeparypa
f=-107°C .
HapY)KHOT'O BO3JlyXa paBHa npu ckopoctd Berpa 10 m/cek. TemmepaTypa OCTOHHOW CMECHM B MOMEHT YKIIQJIKH B ONANyOKy
cocrasisier 15 °C. beroHHas cMech IPUTOTOBJIEHA C IPOTHBOMOPO3HOH 100aBKOU - KPUCTAINYECKUH HUTPAT HATPHS.

VYiaenbHas TEIUIOEMKOCTh OETOHAa M apMartypbl cocraBisier coorBercTBeHHO 1,047 m 0,48 x/[x/kr x °C. OO0bemHas Macca OeToHa U
apMaTypsl paBHa cooTBeTcTBeHHO 2400 1 7800 xr/m3. Tpedyercst momoOpaTh KOHCTPYKIHIO HEHECYIIEH OMayOKU NpH YCIOBHH, YTO OETOH
nprobpereT 25% NPOYHOCTH OT MapPOUHOH (KPUTHIECKAs IPOYHOCTH) B TEUCHHUE 2 CYTOK OCTHIBAHHUS.

Pacuer MMPOU3BOAUTCH CIICAYIOLIUM 06pa30M:

ITo dhopmyie (1) onpenensiem 00beM OeTOHA ¥ KOHCTPYKIIUU

V=12x15x2=3,6m3.

ITo dhopmyie (2) onpenenseM NOBEPXHOCTb OXJIAXKACHHS KOHCTPYKLMU:

F=22x12+1,2x15+2x1,5)=14,4 m2.

ITo dpopmyse (3) onpenensieM MOAYJIb TOBEPXHOCTH KOHCTPYKIIMH:

—

M, = L s
3,6

ITo popmyne (4) onpenensieM TemepaTypy OETOHA C y4ETOM HarpeBa apMaTyphbl:

1,047 %2400 15 +0, 481 50(-10)

Em =14,3 OC
1,047 = 2400 +0,48=1350

Cornacho rpaguky Habopa IPOYHOCTH OETOHOM IIPH Pa3IMYHON TemIieparype (CM. puc. 2), HAXOJUM CPEIHIOI0 TEMIEPaTypy TBEpACHUS

f
GeToHa , paBHy0 10 °C, mpu KOTOpOIi B TeUeHHE 2 CyTOK O€TOH mpuobdpeTaet 25% MpOoYHOCTH OT MapOYHOH.

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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ITo popmyne (6) onpenensieM (OpUEHTUPOBOYHO) KOIPPHUIIMEHT TEIIIOOTAYN ONaTyOKH:

o LT ORIRTI0] o ps gy mllm gy B

4uznid 7 14.3-(-10) P w°C

OpUEeHTHUPOBOYHO 110 TadJ. 16 Ha3HAYaeM KOHCTPYKLUIO ONaIyOKH, COCTOSIIYIO U3 JOCKH TOJIIMHOM 15 MM, CII0sl TOJIS TONMHON 1 MM,
CJI0s MUHBATBI TOJIIIUHON 20 MM U cli0s paHephbl TOMIUHON 4 MM.

dusnyeckue MOKa3aTeay NPUHATHIX MAaTEPHAIIOB IPUBEACHBI B TabuIe 9a.

Tabnuma 9a

Duznyeckue MoKa3aTe n MaTepuaaoB

T T T

Matrepuan | O0vemuasi | YneneHas | Koaddumument

| Macca, |TemnoeMKocTs C, TeIIOIPOBOAHOCTH,

P kM3 | xx/krx °C | Br/m2x °C

+ + +
CocHa u enb onepek | 550 | 2,51 | 0,17
BOJIOKOH ! | |
®anepa kneesas |, 600 | 2,51 | 0,17
Toxnb (pybepoun, | 600 | 1,47 | 0,17
TepramMmuH) i i i
Bara munepansnas | 200 | 0,75 | 0,07
+ + +

Io popmymne (8) onpenensem yAenbHbIH TEIULIOBOU IOTOK Yepe3 OHAILYOKY:

g=1,49[14,3-(-10)] = 36,2 Brid

Ilo rpaduky puc. 8 ompenenseM Ko3(h(GHUIMEHT KOHBEKTUBHON TEIJIOOTIA4YM ONanyOKu mpu ckopocTH Betpa 10 m/cek (mo ycioBHIO
3aJ1a4um):

o =3315 Brim™ 2 C

3Hast, 4TO JNHULEBasi CTOPOHA ONanyOKH BbIIOJNHEHA U3 (aHepbl, 411 KOTopol (cM. Tadiu. 17) koddduuneHT usnydeHus paBeH MpUMEpHO

4,44 Br/m2 x °C, 1 IpUHAB TeMIepaTypy Hapy>KHOW IIOBEPXHOCTH ONalyOKku paBHOMU -9 °C, HaxoquM % no tdopmyne (9):

444[[-9+ 2?3]*_[-1n+ 2?3]*]
8 [T 100
325 T

e (5)— (=10} TTwe

He sBnsercs 0(1)I/ILII/IaJ'IbHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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ITo popmyse (10) mpoBepsieM MpaBUILHOCTD 33/IaHHOM TEMIIEpaTyphl Ha HAPYXKHOW CTOPOHE OMaTyOKH:

1
2= 20436, 2 = ~5.005°
33,15+3,25

ITo popmymne (11) mpoBepsieM IPOLEHT OMINOKU:

wxmu% =0,06% £ 5%

ITo dpopmyse (12) onpenensiem TeMrepaTypy HarpeBa onaayOKu:

et S (2'9"] 050 - z650

Cornacuo dopmyie (13), onpezensem Teio, pacxoayeMoe Ha HarpeB OnayOKH:

O, =[2,65 - (-10]] (2,51 -14,74 0,015 % 550 +1,47 x14,74 0,001 % 600 +

+0,75-15,42 -0,02 =200+ 2,51 %15, 49 x0,004 =600) =12,65=457,001 = 5791 xJ=

ITo popmyne (14) onpenensiem Temmneparypy OETOHa ¢ y4ETOM MOTEPh TEIJIa, 3aTPAYCHHBIX Ha HArPEB apMaTypPhl U OMAITyOKH:

o 1,047 %2400 %15%3,6 +0,48 %1 50%3,6(-10) - 5791 _ 1273082
BT 047 2400 %3,6 + 0,48 <130 =3, 6 + 457,001 9762 281

=13,04

ITo dpopmyne (15) yrounsem 3HaueHue ko3 uirieHTa Teroneperayn onamryoKu:

g LT 5 DD g sl 25009 EAX oy 064 Braed o0
4%7%24 13,04 +10 W C

B cBs3u ¢ ommuneM Kod(pdUIHEHTA TEIUIOOTAAYN ONATyOKH OT NMPUHATOrO OPHEHTHPOBOYHO YTOYHSETCS TOJIIMHA TEILIOM3OJILUH
onaxyOKu (MHHBATEI).

f
ITo popmymne (16) ompenenseM TEILIOIPOBOJHOCTh MaTEPHAIOB ONATYOKH, HATPETHIX 10 TEMIIEPATYPHI OaTyOKH ¢

A =017 +0,0025=2,65)=0,171

s

JI0CKa

A =017 +0,0025=2,65)=0,171
0Jlb ;

>

A =0,070140,0025 =265 =007
MMHBaTa ;

A =017 +0,0025:2,650=10,171
(anepa .

ITo dhopmysne (17) ompenenseM TOMIMHY TETUIOM30JIALUH (MUHBATbI):

He sBnsercs 0(1)I/ILII/IaJ'IbHBIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio MpEeAOCTaBISACTCA KIMEHTaAaM KOMIIAaHUHU
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_ 1 1 0,015 0001 o.0043] _
§_=0,07 = + + + =
1,064 l3315+325 0171 0171 0,171

=0,07(0,939%8 - 0,0275 - 0,0877 - 0,0058 - 0,0231) =0,07 » 0, 7954 =0, 055678 p1: 36 »ma

Io dopmyme (18) yrouHsleM yIenbHBIH TEIIOBOH MOTOK, TEPSAEMBIH OCTOHOM Yepe3 OIaryoKy:

g =1,084013,04+10 = 24,51 Brim

ITo popmymne (19) okoHUIATETBHO OIpEENsieM TeMIepaTypy HapyKHOI IOBEPXHOCTU ONaIyOKH:

24,51
L oo O - | i
3,25+33,15

ITo dhopmyse (20) yrouHsieM MPOLEHT OLIMOKH:

wxlgg% - -77%

IponeHT omubKY COCTaBUI MEHEE 5, 4TO CBHACTENLCTBYET O MPAaBHIBHOCTH BHIOPAaHHOH ONMamyOKH.

ITo dopmyne (21) onpexnensieM TeMreparypy 6eTOHa K KOHITY BBIIEPKUBAHHS:

=55104+ 1 %

t,, =013,04 +107e MY 0= 23042 10 =23,04-0,747 -10 =7,2°

ITo dpopmye (22) TpoU3BOIUM OKOHYATEIHHYIO POBEPKY MPOIOJDKUTEIILHOCTH OCTHIBAHHS OCTOHA:

1,047 -2400(13,04 - 7,2)
3,820 4010 +10)

=479 u=1,99 ~ 3 cyr

HpOI{OJT)KI/ITeJIBHOCTL OCTBIBaAHUS KOHCTPYKIHH COCTaBHJIa 2 CYyT, UTO YAOBJIETBOPACT yCJIIOBUAM 3a/lavuu.

B utore pacuera ycTaHOBIEHO, YTO KOHCTPYKIHUS ONATyOKH JOJDKHA COCTOATH U3 COCHOBOM HOCKH TOJIIMHOMN 15 MM, OJJHOTO CIIOSI TOJIS
TOJILIMHOM 1 MM, CJIOSi MUHEPAIbHON BAaThl TOJNIIMHON 56 MM U (haHepbl TONIUHOW 4 MM.

Ipumep pacuera Hecymel onaryOku

Hcxoanble TaHHBIE: jKeIe300eTOHHAs KOHCTPYKIHs pasmepom 1,2 x 1,5 x 2 M, usrotoBieHHas u3 OetoHa M300 Ha mopTiaHAIIEMEHTE
M400 ¢ pacxomom - 400 kr/mM3 u pacxomoM cranu 150 xr/m3, GeToHUpyeTCs B 3UMHEE BpeMs B YCIOBHAX CTpoHIuIomanku. Temmeparypa

Sk o

{ .
HapYy>KHOT'O BO3/lyXa paBHa pu ckopoctu Betpa 10 m/cek. TemmepaTypa OETOHHOM cMecH B MOMEHT YKJIaAKu cocTaBisieT 35 °C.

VYaenbHas TEIUIOEMKOCTh OETOHAa M apMarypbl cocraBisier coorBercTBeHHO 1,047 m 0,48 x/[x/kr x °C. OO0bemHas Macca OeToHa U
apMaTypbl COCTaBIsAeT cooTBeTcTBeHHO 2400 1 7800 Kr/™m3.

Tpebyercst mo100paTh KOHCTPYKIMIO HECYIIEH OMaiyOKH IPH YCIOBHH, 4TO 0eToH nprobdpereT 70% MPOYHOCTH OT MapOYHOI B TEUCHHE
6 CyTOK OCTHIBaHHSI.

Pacuer npoOU3BOAMTCS CIAEAYIOUIAM 00pa3oM:

Io dopmynam (1), (2), (3) onpenenseM o0beM OeTOHA KOHCTPYKIUH, IIOBEPXHOCTh OXIAXKICHUS M MOAYNb IIOBEPXHOCTH KOHCTPYKIIUH
(cMm. [TIpumep pacyera HeHecy1el onanyOKH):

He sBnsercs 0(1)I/ILII/IaJ'IbHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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V=3,6m3,F=144Mm2,.

Io popmymne (4) onpenensem TeMIepaTypy O€TOHa C YIE€TOM HarpeBa apMaTyphL:

1,047 240035 +0, 48 -150¢-100)

e Sk A
1,047 -2400 +0,4% 150

f
[JIaCH! UKy H MPOYHOCTH (CM. pHC. 2), HAXOIUM ITH TeMIepar TBEpICHHUs OCTOH
CornacHo rpadguky Habopa Mpo4HOC c c.2 axo, CPEIHIOI TeMIlepa epae OeroHa
KOTOpOH B T€UeHHE NPUOIUBUTENIBHO 6 CyTOK O€TOH KOHCTPYKIMHU npuodperer 70% NPOYHOCTH OT MapO4HOM.

ITo dhopmyie (6) onpenensiemM (OPUEHTUPOBOYHO) KOI(PPUIIMEHT TEIUIONEpeIauy ONaTyOKu:

go= 104724000, o 6% (D o o5l =500 xlim ol -u o0 =108 Brr o0
4624 33,7 -(-10)

, paBuyto 20 °C, npu

OpueHTUPOBOYHO 10 TadJ. 16 Ha3HAYaeM KOHCTPYKLUIO ONaTyOKH, COCTOSIIYIO U3 JOCKU TOJIIMHOM 25 MM, CIIOSI TOJISI TOJNIIMHON 1 MM,
CJI0s MUHBATBI TOJIIUHON 50 MM U ciiosi panepsl TonmuHoi 4 MM. du3nyeckre NOKa3aTeNu NPUHITHIX MaTEPUAIOB IPUBE/ICHBI B TabnuIe 9a.

Io popmymne (8) onpenensem yAenbHbIH TEILIOBOU IOTOK Yepe3 OHAITYOKY:

q =1,08[33,7 - (-10)] = 47,2 Br/m2.

Io rpaduxy puc. 8 ompenensteM ko3(p(HIUEHT KOHBEKTUBHOH TEIIOOTAAa4M ONATyOKH IpH CKOpocTH BeTpa 10 M/cex (IO yclIoBHAM

o =3315 Brim °C
3aJ1a4M) .

3Has, 4TO JHIEBas CTOPOHA ONATYOKH BBINOIHEHA U3 (paHepsl, I KOTOpoH (cM. Tabn. 17) koadduiueHT H3IydeHnus paBeH IPUMEPHO

4,44 Br/M2 x °C 1, IpUHAB TeMIEpaTypy Hapy>KHOW IIOBEPXHOCTH ONayOKH paBHOMU -9 °C, HaxoauM % 1o dopmyne (9):

s gl 22273 f (104273
100 100
o =

J
: =325 Brid °C
(=91-(-1m

ITo popmyme (10) mpoBepsieM NpaBUIBHOCTS 3aJaHHON TeMIIEpaTyphl Ha HApY>KHOH CTOpOHE OnalyOKu:

47,3

M =, B
33,15 +3,25

2= (10 +

ITo dopmyie (11) npoBepsieM NPOLEHT OLIMOKY:

-87 (-9

5 =100 =33% < £5%

Io popmymne (12) ompenensiemM TeMIepaTypy HarpeBa OIaTyOKH:

He sBnsercs 0(1)I/ILII/IaJ'IbHBIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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e )
= 2

=12,5 °C

Cornacuo dopmyie (13), onpezensem TeIio, pacxolyeMoe Ha HarpeB ONnaryOKu:

g o=04,5114,74.0,025 550 41,47 14,750,001 600 +

H1,75-15,42-0,05-200 +2,5-15,49 -0,04-600 -12,5 - (-10) = 16493, 73 xll=

ITo popmyne (14) onpenensem TeMneparypy O€TOHa ¢ yI€TOM HOTEpPh TEIUIa, 3aTPAueHHBIX Ha HATPEB apMaTyphl U OIAITYOKH:

s 1,047 24003556 +
PR 047 2400 3,6 +0,48-150-3.6 + 2 51-14. 740,025 550 +

+0,48 150 - (-10) 3,6 ~16493, 73 T
+1,47-14,75-0,001 600 +0,75-15,42 0,05 200 + 2,51 15,49 0,004 600

Io dopmymne (15) yrounsem 3HaueHHEe KO3 UIUCHTA TEIUIONEPEIadn ONaTyOKu:

: 6 (20 +10
g1 L047-2400 f, ( ]
4624 30 +10

—3,?5] = 2,69 klleins -a-°C = 0,75 Briar’ - °0

B cBs3u ¢ oTanuneM KoddHIEeHTa Teronepeaadd onaayoKki OT MPHUHITOTO OPHEHTUPOBOYHO YTOYHSETCS TONIIMHA TEIIOH30JISILUH
onaixyOku (MUHBATHI).

(=125
ITo dpopmye (16) onpenensieM TEIUIONPOBOJHOCTh MATEPHUAIIOB ONATyOKH, HArPETHIX IO TEMIIEPATYPhI OMaTyOKH :

A =0,17(1+0,0025.12,53=0,175 Brlm -°C

s

JI0CKa COCHOBas

A =0,17(1+40,0025.12,5)=0,175 Brim .°C

(hanepa kieeHas ;
A =0,17{1+0,0025.12,5)=0,175 Brix .°C

b .

s

TOJI

A =0,07(1+0,0025.12,5)= 0,072 Brix’ .
Barta MHHepaﬂbHaﬂ .

ITo popmymne (17) ompenernseM TONIIUHY TEIION30JIAINAY (MHHBATHI):

g :D,D-;gl__ 1 , 0,025 0,001 0,004
0,75 33,15+3,25 0175 0175 0175

=0,079 11 ~79 nma

Io dopmymne (18) yrouHseM yaenbHBIA TEIIOBOU MOTOK, TEPSAEMBIH OCTOHOM Yepe3 OnalyoKy:

g =075E0+100 =50 Brim

ITo dhopmyie (19) okoHUATEIBHO ONpEAeIsIeM TEMIEPATYPy HAPY>KHOI OBEPXHOCTH ONATyOKH:

fm=-l0+ -
33,15 +3,25

oI

=-9.2 ¢

He sBnsercs 0(1)I/ILII/IaJ'IbHBIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio MpEeAOCTaBISACTCA KIMEHTaAaM KOMIIAaHUHU
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ITo dhopmyse (20) yroyHsieM MPOLEHT OLIMOKH:

%2 Chyion = -2,9%

Io popmymne (21) ompenenseM TemnepaTypy 6€TOHA K KOHITY BBIICPIKHBAHHUS:

ERLTa

o, =030 +10)- e 1T —qp =11 400

ITo popmyie (22) TpON3BOAUM OKOHYATEIBHYIO IPOBEPKY IIPOJIOJDKUTEIBHOCTH OCTHIBAHUS OCTOHA:

1,047 2400030 -11, 4
2,69-4(20 +10)

=144 79 u=§ cyr

HpOZ[OJ'I)KI/ITCJILHOCTL OCTBhIBAHUS KOHCTPYKIMH COCTaBUJIa 6 CYyT, UTO YAOBJICTBOPACT yCJIOBUAM 3a1avuu.

B urore pacdera ycTaHOBJIEHO, YTO KOHCTPYKLHUS OMATyOKH JOJDKHA COCTOSTH M3 COCHOBOW JOCKHM TOJIIMHOW 25 MM, OJHOTO CJIOSI TOJIS
TOJINIMHOM | MM, CJIOSi MHHEPAJIbHOM BaThl TOJNIIMHON 79 MM 1 (aHepbl TONIUHONW 4 MM.

R%
100 So% 20°C
z o
5o 4] 70 Py 4
3 z
60 /// v //
1 s
iy ] ]
=
20 44 =3
% b
a
95125 5 7 " 28 €,cym

Puc. 2. Hapacranue npounoctu 6erona mapok 200 - 300 na nopriianauemente mapku 400 (B % ot ) npu Temnepatypax ot -3 10 +50 °C

A%

100

40, 30 20°C
; 7
8o y 10
P / - 5
. / °
]
4
1 5
20 -
RN B A——
05255 7 2] 26 T,cvm

Puc. 3. Hapacranue npounoctu 0eroHa mapku 200 Ha nopriaanauemente mapku 300 (8 % ot ) npu Temneparype ot -3 g0 +40 °C

R %

100

[4p “C "
23 20 °C
V w
80 4 ’
/y7
60 2
40
4 -3
| ]
30
L1
0
123 5 7 19 28T cym

He sBnsercs 0(1)I/ILII/IaJ'IbHBIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio MpEeAOCTaBISACTCA KIMEHTaAaM KOMIIAaHUHU
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Puc. 4. Hapacranue npoysoctu 6etoHa Mmapok 400 Ha noptianauemente mapku 500 (B % ot ) npu Temneparypax ot -3 1o +40 °C

7%
100 —
79 /%c > %
8
i
60l e
Ed
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20
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o LTl
7235 7 9 28T, cym

Puc. 5. Hapacranue npounoctu 6erona mapku 200 - 300 na muakonopriaanguemente mapku 400 (B % ot ) nmpu temnepaTtypax ot -3 10

+50 °C
R%
100 {00 30 /2,"0//
8o &
I / '///’ 2 e
4 L= ,J—L""—/
40 L]
e | —
20| —3
o ]
23 5 7 IZ4 &evm

Puc. 6. Hapacranue npounoctu 6eroHa mapok 200 Ha nuiakonoptianauemente Mapku 300 (B % ot ) npu Temneparypax ot -3 g0 +40
°C

R%
100
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Puc. 7. Hapactanue npounoctu 0erona mapku 500 Ha nopriaanguemente mapku 600 (8 % ot ) npu Temneparypax ot 0 g0 +40 °C
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Puc. 8. 3aBucuMocTb K03 (UIMEHTA NTepeaYu Telia KOHBEKINel 0T CKOPOCTH BeTpa

Tabuuma 10

Hapacranue npouHoctu 6etona mapok 200 - 300 na nopriaanauemente mapku 400 (% ot )

He sBnsercs 0(1)I/ILII/IaJ'II>HBIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio MpEeAOCTaBISACTCA KIMEHTaAaM KOMIIAaHUHU
«IlpeBrpazL» - A€PEBAHHBIC 10MaA.



T

Bospact | Temmneparypa 6erona, °C

6erona, cyT +-----T-----T-----T-----T-----T-----T-----T-----T-----

5 112128 138 150 165 |78 190

7 115135148 158 |75 187 |98

14 120150 162 172 187 1100 | - | -

28 125165177 1851100 | - | -

Hapacranue npoyHoctu 6eToHa mapku 200 Ha nopriaanauemente mapku 300 (% ot )

T

Bospact | Temneparypa 6erona, °C

6erona, cyT +-----T-----T-----T-----T-----T--=--T--=--T-----T-----

131015110120 130 140 150 |60

12 1 -1-1275]8]1520-
1 1-1416110!18 127 136 14552
2 1o 1811211813043 15516572

Hapacranue npouHoctu 6eToHa mapku 400 Ha nopT.ianauemente mapku 500 (% ot)

T

Bospacrt | Temmneparypa GetoHa, °C

Tab6muma 11

Tabmuma 12

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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6erona, ¢yt +-----T-----T-----T-----T-----T-----T-----T-----T-----

14 125157170 180 192 1100 | - | - | -

Tabuuma 13
Hapacranue npoyHoctu 6etona mapok 200 - 300 Ha muaxonoptiaanauemente mapku 400 (% ot )
T
Bo3spacr | Temmneparypa GetoHa, °C
oerona, ¢yt +-----T-----T-----T---=-T-----T=-=--T==-=-T--=--T=----
-3 105,10 ,20 ;30 ;40 ;50 |60
------------ S SRR O RN U N S -
172 1 -1-121417.20,2532 42
1 }-1316110,16 30,40 50 ;65
2 13,8112 18 ;30 ;40 ;60 |75 {90
3 15113118 25,40 55,70 ;90 | -
5 18120127 (35|55 ,65 85 - -
7 110 125134 143 165,70 92 | - | -
14 12 {35150 {60 {80 {96 100 | - | -
28 11515165180 100 | - | - |- -
------------ S S SV VS SR S S -
Tabuuma 14

Hapacranue npouHoctu 6eToHa mapku 200 Ha makonoptaanauemente mapku 300 (% ot )

T
Bo3spacr | Temmneparypa 6etoHa, °C
oerona, ¢yt +-----T-----T-----T---=-T-----T=-=--T==-=-T--=--T=----

131015110120 130 140 |50 |60

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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1 l-1-1316112'20!35 4560
2 1 -1417 112120135150 165 !76
300217112118 130 146 163 180 ! -
5 14113120130 145160 180 ! - ! -
7 16118125140 155170192 -1 -
14 18125140 155175190 |- ! -!-

28 110 1351551701100 | - | - |- -

Tabmuma 15
Hapacranue npoyHoctu 6eToHa Mmapku 500 Ha nopTaanauemente mapku 600 (% ot )
T
Bo3spacr | Temneparypa Gerona, °C
OeroHa, cyT + T T T T T
P05 ;10 ) 20 ; 30 | 40
+ + + + + +
1} 8 13 21 |32 | 45 | 59
2 V17 125 )36 ) 52 65|75
3123 13546 ) 62 | 74 | 83
7 42 | 57} 68 | 8 | 90 | 98
14 | 58 | 73 | 82 | 94 | 100 ;| -
28 71} 83} 92 100 | - | -
+ + + + + +
Tabuuma 16

Koy dnunenTs! Tenonepesayn onaay6oxk pa3TnuHoil KOHCTPYKIHH

T T T T

Tun |Koncrpykuuu onanyOku | Marepuan [ Tommmna, Koadduuumenr K,
onayoKmu, , omamybku |cmos,; Br/M2x °C,
| | | MM | TIpH CKOPOCTH

| | | | Berpa, M/c

25 2,44 5,2 5,98

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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II Jocka 40 2,03 3,6 3,94

IS = d,
T
1 Jlocka 25 \
Tonb - +1,8 3 3,25
Jocka 25

|
Q L o T
b et RS

I

v Jlocka 25 \
Tlenomiact 30 } 0,67 0,8 0,82

Danepa 4

\'% Hocka 25\
Toms - 10,87 1,07 1,1
Bara munepanbHas 50  /

danepa 4

VI Meran 3 \

Bara munepansnas 50} 1,02 1,27 1,33

danepa 4

VII <*> Danepa 10\
Acbect 4 1244 5,1 58
10 7/
VIII Tons - + 0,74 0,89 0,9
Onunku 100 |
CaCCIa T e L |
SN e ‘l_:« EPEEX:
X Tons - 1,27 1,77 1,87
Inak 150 |

He sBnsercs 0(1)I/ILII/IaJ'IbHBIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio MpEeAOCTaBISACTCA KIMEHTaAaM KOMIIAaHUHU
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X Tons - 11,01 1,31

Bara munepanbHas 50 |

1,37

<*> [IpuMeHSETCs C CEeTUYATHIM HAarpeBaTelieM, PacIONOKEHHBIM MEX/Ty CI0SIMH acOecTa.

3HayeHus K03q)(l)llllﬂeHTOB U3JIy4Y€HHUsl MaTepuajioB, Hau0oJiee 4acTo NPUMEHAEMBIX B CTPOUTEILCTBE

T T
Martepuan i TloBepxHocts KoadduimeHT usnydeHus,
i i Br/(M2x°C)
+ +
beron IIepoxoBatas | 3,61
Bymara crpoutensHas [MatoBas i 5,37
JlepeBo (enb) \Ctporanas i 4,44
To xe (ay0) \Ctporanast ! 5,12
AnoMHUHUIH HenonupoBannast | 0,26
AnoMHUHUH \OkncneHnas 1 0,64
Craib JTUCTOBas UepHas MaToBast | 3,95
Onuiku IpeBecHble |- | 4,11
Ilecok - | 4,21
CHer (uHei) - i 5,69
Tonb KpOBETBbHBIN IepoxoBaTas | 5,26
+ +

Tabmuna 17

IIpunoxenune 2

TABJUYHBIA METO/I PACYETA BbIIEP)KUBAHUS BETOHA U BBIGOP TEILJIOBOM 3AIIIATHI KOHCTPYKIAM

PA3JIMYHON MACCUBHOCTH

He sBnsercs 0(1)I/ILII/IaJ'IbHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU

«IlpeBrpaz[» - A€PCBIAHHBIC 10MaA.



Merox pacueTa MO3BOJISIET pellaTh 3a1auy TEPMOCHOT0 BblAepxkuBaHus 6eToHOB Mapok 200, 300 u 400 Ha nopTiaananeMenrax mapok 400
., 2EM 210
u 500, a Taxke 6erona mapku 300 Ha nutakonoptiaanaieMenTe Mapku 400 1 KOHCTPYKIMN C .
Pacuer BeIIepxkUBaHUA OETOHA OCHOBAH Ha UCIIONB30BAHUU TAOIUIl OCHOBHBIX MapaMeTpoB (Tadn. 18 - 20), BcmoMoraTeabHON TaOnuIb!
16, a Taxxxe HOMOTpaMMBI (pHc. 9).

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
«IlpeBrpaz[» - A€PCBIAHHBIC 10MaA.
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AaTHO NPEAOCTABJIACTCA KIIMEHTAM KOMITaHUH



Tabnuubl OCHOBHBIX INapaMeTpoB IIOIy4YEHBI pacdeTHBIM crocoboMm (mo Mmeroxy B.C. JlykbsHOBa) it Ted KiIacCHYECKOH (OpMBI
(HeorpaHNYCHHBIH IINHAP, HEOTpaHWYECHHAs IUIacTHHA, Inap). OIHAKO B IPEICTaBICHHOM BapHaHTE TAaOJHI] T€OMETPUS KOHCTPYKIHH B
SBHOM BHJIE HE GUTYPUPYET, a YIUTHIBACTCS IIPU MOACUETE MOYJIS IIOBEPXHOCTH, YTO ITO3BOJSET COKPATUTE HX 00BEM.

B cimydae HecooTBeTCTBHS (HOPMBI OCTOHHPYEMOW KOHCTPYKUHHM HH OJHOMY M3 INEPEYHUCICHHBIX KIACCHYCCKUX Teld HEOOXOAUMO
BOCIIOJIB30BAaThCS METOJaMH MPHBEACHUS TEJT MPOU3BONBHON (OPMBI K TeslaM KiaccHdeckoil Gopmbl (Tadi. 21). s 3TOro Ho COYETAHUIO
PEAIBHBIX pa3MEPOB HEOOXOIMMO ONPEACIIUTE, K KAKOH TPYIIe IePEUNCICHHBIX B Ta0. 21 Tell OTHOCHUTCS JaHHAsK KOHCTPYKIHS.

K Tenam THIA TUTACTHHBI OTHOCSATCS BCE M3JENHS, Y KOTOPBIX ABA U3MEPEHHUs M3 TpeX B 5 - 6 pa3 mpeBsIaroT Tpethe. K Temam Tuma
LUIUHIP OTHOCSATCS BCE U3/ENUS, Y KOTOPBIX OHO U3MepeHHe "0eckoHeuHo 0obloe", a ABa APYruX KOHEUHBI.

K tenam Tumna "map" oTHOCATCS BCE H3/ENHUS, Y KOTOPBIX BCE TPU pazmepa OJIM3KH MO BETHIHUHE.
KoHcTpykimu 0co60 CI05KHOM (GOPMBI ClIEyeT pacCMaTPUBATh KaK COCTOSIIINE U3 MPOCTEHIINX 37IEMEHTOB.

IpuBeneHHe Tenm MPOM3BONBHON (OPMBI K TelnaM KIAcCHYecKOo (OPMBI 3aKIOYaeTCsl B pacyeTe MO peajbHBIM pa3MepaM Teia
NPOU3BONBHOM (GOPMBI MOy MOBEPXHOCTH COOTBETCTBYIOIIECTO KITACCHYECKOTO TEJNa, OMPEICICHHH 110 HOIyYCHHOMY MOZYIIO TIOBEPXHOCTH
(B coYeTaHMM C IPYTMMH M3BECTHBIMH MapameTpamu) o tabm. 18 - 20 monHOro TepMUYEeCKOr0 COMPOTHUBICHUS OMATyOKH M MEPEMHOXKCHUS
ero 3HaueHus Ha ko3 dunpeHt Gpopmsl (ko3ddurpent L tabmn. 21). Ins Ten knaccudeckoit popmbr ko dunument L = 1.

B cmyuae, ecnu paccMaTpuBaeMasi KOHCTPYKITHS II0 COYETaHUIO CBOUX Pa3MEpPOB HE MOXKET OBITh HEIOCPEACTBEHHO OTHECEHA HU K OTHOM
U3 MepeduciaeHHbIX B Tabn. 21 rpymm Ten, HEOOXOAMMO MOACYMTATh MOAYJb €€ MOBEPXHOCTH IO BCEM TPEM MHPUBEACHHBIM B Tabm. 21
¢dopMynam U BBIOpaTh MaKCHMaJbHOE 3HaueHHe. [Ipy 5TOM mpH Npou3BOACTBE paboT HeoOXoaum Oosiee CTPOTHI TEPMOMETPHUYECKHH
KOHTPOJIb 32 BBIZIPKMBAHUEM OETOHA M COOJIIOJICHUEM YCIIOBUH pacnalyOKu TaKUX KOHCTPYKUHH (cM. 11 1.12).

PexoMeHIyeMblil TOPSI0K pacueTa TEPMOCHOTO BBIACPIKHBAHHS OCTOHA CIICTYIOIIHIA:
a) 10 TEOMETPHHU U PEaTbHBIM pa3MepaM KOHCTPYKIMHU OIPeIessieTCsl, K KaKOH TpyIIe Tesl OHa OTHOCHTCS;
0) no Tabxa. 21 noACUYUTHIBACTCS MO/YJIb TIOBEPXHOCTH;

B) B 3aBHCHMOCTH OT THIIA ¥ MapKH [EMEHTa U TpeOyeMOoi KOHEUHOH OTHOCHTEIBHOI IPOYHOCTH BEIOHpaeTcs oqHa u3 Tadi. 18 - 20;

. N R
T) IO HalJeHHOI TabiMIle M U3BECTHBIM IapaMeTpaM OIpEAeNAeTCsS BEIUYMHA MOJHOTO TEPMOCOIPOTHBIICHUS ONATyOKH (M2 x

@l T
°C/BT) - BepXHsis CTPOKa, TEMIEpaTypa OKOHYAHWS BHLIECPKMBAHUS OETOHA - CpelHss CTPOKA U BPEMs BBIIEPKUBAHUS O _ mwxuas
CTpOKa;

1) o popmynam Tabi. 21 noacunteiBaeTcs KodpuireHT GopmMsl L st rpynnsl, IpUHATON B OAMyHKTe "a";

e) ONpeNCIACTCA paC4CTHOC 3HAUYCHUE ITOJIHOTO TEPMOCOIIPOTUBJIICHUA

K) TI0 HOMOTpaMMe pucC. 9 (HMXKHSS KpUBas) B 3aBUCUMOCTH OT Pacde€THOH CKOPOCTH BETpa OMPEAEIISETCS CONPOTUBIICHNUE TEIUIOOTAade

(M2 x °C/BT) B OKpYy’KaloILyIO CPEay;

3) OIIpEALIIACTC CYMMapHOE COIIPOTUBJICHUE COOCTBEHHO 0nany61<1/1 U TEIJIOBOM U30JISALIUNA

u) 1o Tabi. 16 BeIOMpaeTCsi KOHCTPYKIKS OMayOKH U THIT 3aChIIIKH JUIs OTKPBITHIX MOBEPXHOCTEIH;

K) JUIsL MaTepPHAIIOB, BRIOPaHHBIX B MOAMYHKTE "H", BRIOMpaeTcs 3HaYeHne K03 (HHIMEHTOB TEIIONPOBOAHOCTH A (Br/m2 x °C);

J'I) 110 HOMOTrpaMM€ pHuc. 9 10 U3BECTHBIM KO3(1)¢)I/ILII/IGHT3M TCIJIONPOBOAHOCTH noz[6npa}0Tca TOJIIIUHBI 0nany61<14 U U30JIAIUH TaKUM

. R +R .
00pa3oM, 4TOOBI COOTBETCTBYIONIHNE UM 3HAYECHHS TEPMOCOIPOTHBICHUI B CyMMe i BEIMIUHY , HAIEHHY10 B MOJMyHKTe "3".
AHaJ‘IOl‘I/I‘{HO HOJIGI/IpaeTCﬂ TOJIINIHHA 3aCBIITKH.
IIpumepbl OpHEHTUPOBOYHBIX PACUETOB

1. Heo6xoauMo OnpeenuTs NpUHIUITHAIBHYI0 BO3MOXKHOCTh BBIICp)KHBaHUS OeToHa Mapky 300 Ha mutakomopmIaHANeMeHTe Mapku 400
(pacxoxn nemenTta 400 xr/M3) Ipu Temmeparype HapyKHOTro Bo3ayxa -30 °C B KOHCTPYKIUH KOJIOHHBI ¢ METAIIMIECKOH 00edaiikoil TuaMeTpoM
1 M u BeIcoTOH 5 M. Temmeparypa ynokeHHON OETOHHOM cMecH MOXKeT ObITh obecniedeHa 25 °C.

Pacuer. Koncrpykuus coorsercrryer Il rpymnme Tabu. 21 (qunmusAap):

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
«IlpeBrpaz[» - A€PCBIAHHBIC 10MaA.



R
Jna nomyuenus 40, 70 u 100% ot~ ~ mo tabn. 20, 20a u 206 COOTBETCTBEHHO HMEEM:

R, =0,53m =C/Br R =lm *CiBr R _=23Tm *CiBr

5 > s

I[J'Iﬂ H30JIA1MY TUIIA HIJIAKOBATHI TOJIIHMHA CJIOCB B M COCTaBHUT:

é, =R -1 =05.0032=00308

s

é,.=R_ -1 =10038=003

s

&, =R .1 =2,37.0,058=0,13746

U3 aHanu3a MOJIy4YCHHBIX BEJIMYHMH, BUANMO, CICAYET, YTO TEPMOCHBIH METO/ NPH 3aaHHBIX YCIOBHAX MOXKET OBITh PEKOMEHIOBAH UL
nosyuenust 40 u 70%-Hoi IPOYHOCTU OT MAPKH.

2. Kakyro npOYHOCTD U B KAKHE CPOKH MOXKHO TIOIYYHTh MIPU TEPMOCHOM BhIIep:KHBaHnH GeToHa Mapku 200 Ha MOPTIaHIUEMEHTE MapKU
400 npu cieayomux yCIoBHsIX:

pacxon nemenra - 230 kr/m3;

KOHCTpYKIws - kosoHHa 0,354 x 0,354 x 3 M;
pailoH cTpouTensCcTBa - MOCKBa;

NIEPHOJ] CTPOUTEIBCTBA - JIEKAOPb.

Pacuer. JlnuHa KOJNOHHBI IPEBBINIAET [Ba APYruX pasMepa Oojee yeM B IIECTb pa3, CICAOBATEIbHO, €€ MOXKHO OTHECTH K IpymIe
LUJIMHIPOB:

3.54

Moo= 2
= GJ0.354.0,5%

10wt

PacuerHas TemnepaTypa Hapy»HOro Bo3ayxa -19,1 °C.

st moprinanaiementa Mapku 400 o tabn. 18 u 18a npu pacxone nementa 226 kr/mM3 OCHOBHbBIE ITapaMeTphbl OyIyT UMETh CIIEAYIOIINe
3HAYCHUS:

it monmydenust 40% ot

R, =0513m °CIBr ¢ =3°C ¢ =475u

s s s

qutst monydenus 70% ot

R =18lmn °CIBr ¢ =5°C ¢ =122u

s s

R
BeineprxkuBanue mpu 3aaHHbIX yclnoBHAX A0 noiayueHus 100% ot~ He pekoMeHIyeTcsl.

Hepecqe"r TOJIYYCHHBIX 3HAYCHUN TCpMOCOHpOTHBJ’[CHHﬁ Ha YCJIOBHBIC TOJIIIUHBI H30JIALUU (HaanMep, H_IJ'[aKOBaTBI) TIOKa3bIBACT
PCaJIbHYIO BO3SMOXHOCTD OCYIICCTBIICHUS OTUX PEIKHUMOB BbIACPIKUBAHUS

5, =0,815.0,058=0,0472T m

b

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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g, =191.0,058 =011078 m

YTouHEeHHBII BapuaHT pacuera (yCIOBHS COOTBETCTBYIOT NMpeAblAyIe 3anaue). HeoOXoauMo onpeaenuTs BETMYUHY TEIJI0OBON H30JIIHH

U BpeMs BbIIEpXKHBaHUS OeToHa KOJIOHHBEI cedeHueM 0,354 x 0,354 M, nmuHOU 3 M 1o mpuobperenust 40%-HOH NPOYHOCTH OT ~ IIPH
BeJleHUH paboT B Mockae B mekadpe.

Beron mapku 200 Ha nmoptinanauemente mapku 400, pacxon nementa - 230 kr/m3 Gerona. Temrieparypa OETOHHON CMECH MPH YKIIAIKE -
25 °C.
1. TlockonbKy JUIMHA KOJOHHBI IIPEBBIIIAET ABa APYIUX pasMepa Oojee 4eM B LIECThb Pa3, PACCUUTHIBAEM €€ KaK O€CKOHEUHBIH LIIIUHIP.
2. PacuerHast Temmeparypa Bo3myxa 1o Tabn. 3 coctaBister -19,1 °C, pacueTHas cKOpocTh BeTpa - 4,9 m/c.
R =0E15m =C/Br
3. ITo tabn. 18 HaxoauM MOJNHOE TEPMHUUECKOE CONPOTHUBICHUE OHATYyOKH U BpeMs BBLICPKHBAaHUS OCTOHa B

KOHCTPYKITHH (O MOMEHTA pacnaiyOku) - 47,5 4.

4. Kosdpdurent ¢popmsl mmo Tadi. 21 pasen:

5. PacueTHOE 3HAUCHUE MOJIHOTO TEPMUYECKOTO COMPOTHUBIICHHUS (C YI€TOM KO PHIeHTa OPMBI) PaBHO:

R=RL =0215113=0921n ~CJ/BT

=0,049 m ~CiBT
6. ITo HoMorpamme puc. 9 st ckopocTH BeTpa 4,9 M/c HaX0JIMM COTIPOTHBIICHHE TETIIO0TAaue .

7. TepMuyecKoe CONPOTUBIICHHUE ONMAaTyOKH ¢ U30JISILMEH paBHO:

R +R =R -R =0,921-0,049=0272 m" 2CiBr

8. BoiOupaem 1o tabi. 16 KOHCTpYKUMIO OnanyOKH: JOCcKa-IeHoIacT-hanepa.

A 4 A
9. Haxonum k03¢ GHLIMEHTH TEMIONPOBOIHOCTH COOTBETCTBYIOLIMX MaTepuaioB: ', -,

10. ITo HOMOI'paMM€ puc. 9 pu HaﬁL[CHHLIX 3HAYCHUAX K03(1)(1)I/II_II/ICHTOB TCIIJIOIIPOBOAHOCTHU no;[61/1paeM COOTBETCTBYIOIUEC TOJIIINHBI

CJIOEB.

& =0,025n  =0,005m & =0,033n
Ecnu npunsate TONUMHY 10CKH , haHepsl , a IEHOIJIacTa , UIMEEM:

Ry +Fp+ Ry =0.145+0,71 +0,0234 =0, 878 o - °C/Br

s

YTO COOTBETCTBYET C HEKOTOPHIM 3aI1aCcoOM BEJIUYUHE, HOHy‘ieHHOﬁ B I1. 7 HACTOSAIIETO pacuera.

B tabnmmax 18 - 200 1 Kax0ro pacxoja [IeMEHTa MPUBEICHBI 3HAYCHUs TPEX I1apaMeTpOB:
BEPXHSA CTPOKA - TEPMUUECKOE COINPOTUBIICHUE onanyOxu, M2 x °C/BT;
CpelHsisi CTPOKaA - TeMIlepaTypa OKOHYaHHUS BblIepKuBaHus 6etoHa, °C;

HUWXHSA CTPOKA - BPEMs BbIACPKUBAHUSA, Y.

OCHOBHBIE TAPAMETPbI TEPMOCHOI'O BBIIEP’)KUBAHUSA BETOHA

He sBnsercs 0(1)I/ILII/IaJ'IbHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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Mopraanauement 400, koHeunasi npouHocTb 40% o1

------- T----T------T

Monyne Map-|Pacxon; Hauansnas Temneparypa 6etoHa, °C

MOBEpX- Ka |[IeMeH-+ T

HOCTH, [0e- Ta, | 25 i 50

-1 |Tonajkr/m3 + +

Mo Temnepatypa cpenst, °C
I T G N S g S (N, J, N
Pl 0 I -10 [-20}-30}-40 0 1-101-20 |-30-40

------- S R DR S G G PR — p—_ N e S Sy Ry (R S SR S S—"
2 1200226 10,073}0,089/0,113}0,125/0,15 |0,174]0,228/0,304/0,36 10,0380,052/0,022;0,081/0,114 |0,137,0,183
b6 8 11155 9 515 515 9 151515 1515
bl 72 157 149 43 163 152 160 59 |58 |59 43 163 146 41 139 |38
R S R S S S S —————— S —
L1400 10,04310,06410,078!0,106!0,098!0,12 10,155'0,19710,24 10,028!0,0340,043!0,043!0,078 10,103!0,12
P65 1L 114 20 16 12 )5 5 5 6 8 125 15 1505
I 74 151 |45 138 163 146 159 |57 |55 |56 46 |37 44 138 135 133

------- e S S S —
1300 | 300 }0,052/0,06 10,077,0,094/0,115}0,146/0,181,0,242/0,302/0,029/0,036!0,046,0,069/0,095 |0,121;0,146
b6 7019 1135 115 )5 5015 017 155 15 15005
b1 74 61 |53 146 162 147 |57 |55 |55 |58 149 145 145 139 137 135
R S U S S S S — i ——— S —
11500 0,04 10,04310,052!0,069/0,087'0,109!0,129'0,183!0,206!0,0260,043-  10,051!0,0775!0,0950,112
P79 12316 77 155 05 5 16 15 - 5 8 15005
Il 168 156 149 143 164 143 159 |57 |55 |56 132 |- |13 137 134 |32

------- S R S T —— ————

4 1200|226 10,1380,155/0,179,0,208,0,242,0,275/0,35 |0,405}0,56 {0,078/0,086/0,099,0,124/0,161 |0,198,0,233
b5 18 110 135 8 5 15 5 169 11355 15 1515
P59 (51 146 143 154 147 162 51 50 16 35 131 37 135 34 1325
S S e U S S S S S ——— S —
11400 10,09 10,09410,099'0,145!0,172- 10,24110,309!0,366!0,06 10,07 - 10,102!0,121 0,149!0,176
b5 6 - 165 - 5 5 5 B I - 5 5 5 S
Il 156 156 |53 140 |52 - |50,5149 48 144 133 - 135 132 31 130

------- S R S ——— ———

4 1300300 }0,104/0,115/0,129,0,146/0,206,0,238/0,284,0,378/0,466}0,071}- 10,09 0,106/0,138 |0,183}0,198
b5 609 115 1105 5 5 18 - 165 15 15005

b1 158 155 |50 46 |53 46 |51 50 149 45 |- 28 |36 33,5 132 |31

Tabmuma 18

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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[ E— T S S O T S S SU S ST S—

| 1500 10,08110,12 10,129\ 10,206~ 10,20410,258!0,318!0,043- - 10,0830,11210,129!0,155
o6 16 21 -5 - 5 5 5 S - - 5 10 5 S
1155 138 133 L 151 - 150 48 47 43 - - 135 131,05!30,5129

------- it L e L E e T e I L e LI A
10 1200226 10,346)0,43410,585/0,88 10,62 10,73 10,815!1,01 11,24 10,19110,258!0,31 10,28710,344 10,405!0,474
15 10 16 24 17 1215 5 16 15 21 130015 15 5 15
1153 143 137 129 49 40 47,547 46,5136 19 116 129 128 127 126
(R S— o o T o R o o o R Feeeee o R o o R o o o o o o
| 1400 10,24910,28410,36 - 0,413!0,483!0,5570,705!0,86 10,15510,18 10,206!0,2210,273 10,305!0,344
L5 9 N6 - 5 I35 15 15 5 17 28 5 5 15 IS
151 143 135 - 47 38 45 144 143 133 21 15 126,5125,5 24,5123,5
Fome e e e + e o o Femmm e S + e o o Femmem S Femmeem o o
1300 | 300 10,28810,346/0,43710,585!0,48 10,54210,64510,84 11,02 10,16310,189!0,22210,232!0,292 10,35410,404
15 10 36 23015 10015 5 4 15 N1 255 15 5 5
1152 143 137 129 48 42 146 145 144 134 126 17 128 26 1255125

R SR e +-a-- +-m-- +-e- +-a-- +-m-- Famee +-a-- +-a-- +-m-- +-e- +-a-- +-a-- EEEEE e +-a---

| 1500 10,21510,266/0,3341- 10,358!0,41310,4950,67 10,8 0,132}~ - 10,210,253 10,266/0,31
I - A
L1150 140 129 - 46 36 44 43 42 132 - L 125 D45 24 13

------- L e e e e e i B e e LI e

Hopraanauement 400, koHeuHnasi npouHocTh 70% o1

------- T----T------T

Monyse Map-Pacxo; Hauanpnas temneparypa 6etona, °C
MOBEpX- Ka |[IeMeH-+ T

HoCTH, 0¢- Ta, | 25 | 50

-1 |roHajkr/m3 + +

M Temnepatypa cpenpl, °C

SR, NN) NN, |, | NN, NN, NN, U, p—
L1 10 1-101-201-301-40! 0 !-101-20!-30-40

------- i s S R R

2 1200|226 10,19210,344!0,48 10,618!0,72 10,109!0,198!0,258!0,318!0,378
ISR SR R S S A A A R
|1 1180 1158 1150 !148 143 1139 1120 !111 106 1105

[ o e o + e o e Femmm o + e o

| 1400 10,1210,20610,275!0,35310,142!0,08610,122!0,14710,176!0,206

b s s s s 85 s s s

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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1161 1135 1124 1120 1116 126 198 180 74 168
R o T o o S e T o . o T S o T
1300 300 10,15210,25810,34410,455!0,55 10,088!0,146!0,198!0,2150,249
LB s s s s s s s sl
11167 144 1135 1132 1129 1132 1102 195 179 174
R - e~ o —— S — S T - o —  — -
| 1500 10,103!0,18410,223!0,318!0,39710,07 10,103!0,1290,155!0,181
Pl s s s s s s s sl
1153 1127 1117 1114 111 124 192 177 170 166
------- T L T T T s e IR SRR S
4 1200226 0,3710,617!0,81 11,0 11,18 10,197/0,27 10,3360,4040,482
P s s s s s s s sl
11152 1139 1130 1126 1123 1100 180 173 71 171
R T - o —— S — N T - S — S — -
| 1400 10,252!0,35310,452!0,55 10,65310,13810,18410,23210,293!0,3 1
P s s s ss s s sl
1 1132 1110 1100 196 194 84 167 163 61 56
------- T L L e E T A R, R S
4 1300300 0,2940,438!0,575!0,73 10,86 10,18110,206/0,28210,34410,37
P s s s s s s s sl
11138 1125 1117 114 1113 190 173 167 65 161
e S T e o N — N — S S - o o —— N —
| 1500 10,19810,284!0,36110,446!0,525!0,119/0,1610,189!0,282!0,262
Pl s s s s s s s sl
L1 1117 198 191 188 187 182 163 157 55 52
------- R S S S S U SE S S S SR
10 12001226 10,875'1,48 11,91 12,49 12,72 10,432!0,6 10,755!0,87 !1,04
LB s s s s s s s sl
1136 1125 1122 1119 1117 184 174 164 160 159
e S T o o - N — N — S o T o o —— N —
| 1400 10,60310,86 11,11 1,14 11,53 10,31 10,43 10,517!0,59310,69
PSS sSss s s sl
11110 1100 195 193 191 171 158 152 150 149
S N S S S S S CUU S S S
1300 1300 10,735!1,09 11,4 11,7 12,02 10,388!0,5 10,62 0,73 10,81
AR S RN CE S SR CEEN S I S S
11128 1113 1109 107 1104 177 164 158 156 155
D S T e T o o — N — S o T o . o .
11500 10,50710,69 10,86 1,03 11,2 10,284!0,37 10,42 10,49 10,557
P s s sS s ss s sl

11106 194 188 85 183 162 152 46 45 44

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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Hopraanauement 400, koHeunast npounocTb 100% ot

T------ T T
Monyns no- Mapka [Pacxon | HagansHast Temneparypa 6eToHa, °C
BEPXHOCTH,|0ETOHA [IEMEH- + T
-1 R - N 25 | 50
M | Kr/M3 + +

o ! Temmneparypa cpensl, °C
oo +----T----T----T----T----T----T----T----T----T----
Lo 10 -10}-20 -30 -40 {0 |-10 }-20{-30 -40

Femm- + e B e e ettt R

2 1200 | 226 |0,73/1,02/1,43/1,73/2,04/0,28,0,48,0,58,0,69/0,77
b s 5555505
b 1599 1497 1474 1450 1439 1334 1282 1258 238 235
[ S S S S S S
1400 10,36,0,48/0,64/0,73,0,83,0,22,0,36}0,46,0,56,0,63
b 3 s 5 55 s
Lo 139813321320 1294 |287 1284 1212 {195 /180 /174
S — S —— S R RS S S —
1300 | 300 10,55/0,75/0,9 {1,14/1,29/0,24/0,41/0,49/0,58/0,67
b s 55555 0s
b 1451 1278 1367 |355 1347 1306 1257 1237 216 210
! T T T S T S S
1500 ,0,25/0,38/0,54/0,63,0,73,0,19,0,32/0,42/0,48,0,55
b 5SS 5 55 s
Lo 13381293 1276 1265 1258 1256 1198 |178 1170 165

Fom—- + Ft ettt

41200 ! 226 11,46/1,9522,3112,75!3,2 10,65/0,76/1,0 |1,18!1,38
Pl s s sSsSsSssss
|1 15761465 1410 1395 1388 1290 1242 1230 1228 1220
! e B e TR, R S
L1400 10,69!1,09!1,44!1,8412,1 10,55!0,6610,8110,99!1,19
s sBsS s SsS s n
1 1572132813121294 1290 1228 1190 178 1178 1158

Fom— + Ft ettt

41300 ! 300 10,89!1,36!1,7312,06]2,45/0,59!0,68.0,88!1,06]1,26

oSS S S ss s s s s

Tabuuna 186

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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|1 142513721358 1350 1340 1280 1216 1196 1190 186
! [ T T S s T, U
1500 10,59!0,85!1,131,36!1,6910,5410,6310,7810,94'1,12
Pl s s sSsSsSsBsss

L1 131712751266 1260 1252 1220 1178 1164 1159 1150

L +. T R R e T N I SRR S
10 1200 | 226 - - - - - 12583,13,5214,1614,8
O e e RN RN B

Lol Ll 13201260 1240 1230 1220

N
o
[}
-
-
-
-

- 1,1811,68/1,8112,2 12,58

O e e R S S IR CRN AR SIS

P - - - - - 1235]190 11751165 {160

R o e S e RV (R AR S S
1300 1 300 - - - - - 11,892,2412,6213,15!3,53
L bRk

-
-
-
-
-
™~
2
S
™
=
(e}
—
)
g
—_
)
]
—
=
©°

W
(=]
(=]
-
-
-
-

- 11,0511,48!1,7 12,1 12,45
L bR

Lo - - - - - 12141177 1165 1155 1147

Mopraanauement 500, koHeunasi npoyHocTb 40% o1

------- S (I y

Mopnynb Map- Pacxox,

HOBEpX-|Ka [IeMEH-+

Hananehas temnepatypa 6etona, °C

T

HOCTH, |0e- |Ta, |

25 ! 50

-1 |Tonajkr/m3 +

+.

Temmepatypa cpensr, °C

I

o0

....... S U . VU PRSI P — S | — ——— e

21400 | 450 10,04 10,042!0,046/0,0760,08310,112!0,1460,16310,02310,026 0,033!0,046!0,048!0,065!0,082!0,097

§ RSN, (SN, S, S, g S, VU, U,

210 1-201-301-40! 0 ! -10 !-20!-30!-40

b5 9 10)s 107 5 s s 6 75 1605 15 00S

1171 154 149 158 148 I54 152 150 165 155 I51 43 41 35 131 28

------- +-t——t ettt ettt Ao

4 1400 | 450 0,069

L. 10,12110,10810,21310,23210,0430,0516/0,062!0,06110,069!0,085!0,115!0,124

Tabmuna 19

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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o6 - 7S S S s 12 I8 s 12 s 5 S

o150 - - - 145 143 42 140 43 126 21 135 24 30 27 125

------- L I e e et B e e L it e it

6 4001450 - 10,1030,121!0,169!0,17 10,228!0,28110,302!0,0660,071 10,07710,095!0,099!0,1190,1370,171

L6 I35 7 5 5 s s I 1S 125 59

L 46 131 42 36 38 136 135 33 123 121 165 21 24 122 120

------- S S S S U S S S S T S ST SO

10 1400 | 450 10,17910,19510,21410,292!- 10,344!0,43 10,50710,106/0,11 0,113!0,158- 10,185!0,22210,253

LS BT RS S 5 5 6 95 s s

142 29 126 37 - B34 132 30 26 124 122 23 - 121 20 118

------- +-t——t ettt ettt

Mopraanauement 500, koHeunasi npouHocTh 70% oT

------- T----T------T

Monyns Map-|Pacxon; Hauanbnas Temneparypa 6etoHa, °C
HOBEpX-|Ka [IeMeH-+ T

HOCTH, [0e- Ta, | 25 | 50

-1 |ToHajkr/m3 + +

Mo Temnepatypa cpesl, °C

|1 eeeTemeeToeme-TomeeToomee Tome Tomee Tome T Tomee
110 !1-101-201-301-40! 0 |-10!-20!-30 ! -40
------- L S e R I T
21400450 0,08310,13610,18110,229!0,266!0,056!0,092!0,106!0,131!0,159
LB s s s s s s s sl
11137 1109 199 194 188 120 188 175 173 170
------- T T TR SRR AVRRIE i T U R,
4 1400 | 450 10,16310,223!0,28210,35710,43 10,095!0,13 10,172!0,206!0,232
Pl s s s ss s s sl
L1197 182 175 173 171 169 159 152 51 148
------- R S S S S U SE S S S SR
6 14001450 10,25810,326)0,422!0,498!0,567!0,155!0,18910,2410,289'0,327
LB s s s s s s s sl
L1193 178 173 170 167 161 53 47 45 42
------- T e TR DU RS R s e
10 1400450 10,395!0,52710,689!0,816/0,93710,256!0,328!0,38710,46 10,525
Lo s s sS s s s s sl
1184 172 168 167 164 158 148 44 142 4]

------- e S S S S S S S S

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU

«IlpeBrpaz[» - A€PCBIAHHBIC 10MaA.



Hopraanauement 500, koHeunast npouHocTb 100% ot

------- T----T------T

Monyne Map-|Pacxon; Hauanbnas Temneparypa 6etona, °C
MOBEpX-Ka |[[eMeH-+ T

HOCTH, [0e- Ta, | 25 | 50

-1 |Tonajkr/m3 + +

Mo Temnepatypa cpensl, °C

TR NS N U U NS W NS pU JH
110 1-101-201-301-40! 0 |-10!-20!-30 ! -40
------- R S S S S U SE S S S SR
2 1400450 0,28810,36110,49 10,5350,62 10,17 10,21810,24 10,304!0,344
LB s s s s s s s sl
|1 1350 1266 1250 1241 1226 1210 1190 !180 175 1170
------- e E T L T E e L e
4 1400 1450 10,5 10,6350,765!0,86 10,93910,3040,42 10,448!0,52 10,605
P s s sSs s s s sl
11280 1230 1215 1210 195 184 !161 1152 1142 138
------- N O S S SRS S U U S S S SR
6 1400450 0,7 10,925/1,1211,32 1,52 10,555!0,645!0,765!0,85 10,95
P s s s s s s s sl
11265 1215 1205 1200 1190 1176 156 1147 138 1135
------- e E T LI L S
10 1400450 10,895!1,4 11,8 12,2 12,5810,6890,9 1,14 11,35 11,54
PSS s ss s s sl
11250 1200 1196 1190 180 167 !154 1143 1134 130

------- e N S S N S S SN S SO S

Hoptaanauement 400, koHeuHast npouHocTh 40% o1

------- T----T------T

Monyns Map-|Pacxon] Hauanpnas Temneparypa 6etona , °C
MOBEpX-|Ka |[eMeH-+ T

HOCTH, 0e- |Ta, | 25 | 50

-1 |roHajkr/mM3 + +

M Temneparypa cpensl, °C

Tabnuma 196

Tabauma 20

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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L+ j RSN JS, U, VBN, JH— § RS Tenem-TommeeTeenen

10 L 210 1-201-301-400 0 ! -10 !-20!-30-40
....... S I SNy NSOy SO S SO RN Sy SO SN SRS SN CE S
21300390 10,0945!0,1110,17810,206!0,27410,326!0,40410,052!0,0550,0910,0940,116!0,1510,18
L5 1905 135 5 15 15 16 15 135 5 s
11129 189 1106 169 198 194 193 198 177 166 46 159 55 153
------- T T T T SRR R T s, S R i
4 13001390 10,17 10,23 10,35 10,36 10,43 10,53 10,62410,1 0,1210,14 - 10,19 10,2150,24
LB I35 6 s s s T R s s s
L1 1109 64 189 182 182 177 175 161 130 I51 - 45 42 138
------- I S L R DR R e T SRR (N SRS S,
6 13001390 10,33 - 10,448 10,5160,6970,89 10,146!0,150,2 10,2110,26 10,310,361
SR N SR R S R SR SR A I A S B A R R
L1104 - 180 - 175 173 170 I54 50 45 37 42 39 138
------- T T T e T L s nETUEE R R L
10 13001390 - - - L L 10241025 10,33610,34210,4140,499.0,57
T R O O R S S B (R SR SR I R

Lol - - 51 47 143 140 139 138 (36

Ta6unmna 20a

Hopraananement 400, koHeunast mpouHocTsb 70% ot

------- T----T------T

Mopnynb Map- Pacxox; Hauanpnas remneparypa 6erona, °C

HOBEpX-|Ka [IIeMEH-+ T

HoOCTH, |Oe- |Ta, | 25 i 50

-1 |Tonajkr/m3 + +

Mo Temmeparypa cpenst, °C
R T-mmmmmmm T-----T-----T-----T-=--m-=--- T-mmmmm T----T-----T-----
by 0 ) -10 }-20}-30,-40;, 0 | -10 }-20}-30;-40

213001390 10,24 10,25/0,35/0,38 10,472!0,618!0,722!0,13 10,1380,18 10,196!0,23!0,284!0,315
L5 1757 5 15 05 115 19 15 114 5 15 15
11269 123512281200 211 1204 1198 186 1135 1140 197 1123116 106
------- i o L T L pTTT,
4 13001390 10,46310,4910,67- 10,8611,0 1,1910,2380,25 10,31 - 10,37.0,37710,46
A O I I O A
11230 117111920 1184 1174 1164 1133 177 1100 - 195 189 183

------- +-t e -

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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6 1300390 0,68 10,7310,99/0,9951,3 11,55 1,8 10,43 - 10,442- 10,52!0,63 10,68
B T I
11210 115611861165 1177 168 1166 130 - 194 - 188 181 179
------- L O S SRS S SN S S,
10 13001390 - - - - - L L 1055 1064~ 10,8410,96!1,12
T S S S S T S S S SN
Dol e 15 87 - 82177 173

------- +-t——t ettt -

Hopraanauement 400, koHeuHnast npoyHocTb 100% ot

——————— T-----T------T

Monynes MapkajPacxon, HauanbHas temneparypa 6etoHa, °C
noBepx-,0e- |eMeH-+ T

HOCTH, TOHA |Ta, | 25 | 50

-1} ko/m3+ +

Mo Temmnepatypa cpensl, °C

(TR U |SS oS N NS (B N, (B SN
110 -10-201-301-40! 0 |-10!-20 ! -30 -40
S N S N S O S S U S S S S
2 1300390 0,679!0,85!1 !1,29'1,55/0,2360,284!0,449!0,516!0,62
Pl Bssss s s sl
|1 1568 15051461 1441 1440 1400 1290 1280 1275 1219
———— N — S o T T T N — S S T o
4 13001390 1,21 1,6212,0412,3712,530,567.0,79 11,03 11,2 1,44
S s sSsss s s sl
|1 1553 1480 1430 1404 1391 1320 1258 1250 1249 1238
S N S N S S S S U S S S S
6 13001390 1,84 12,4 2,9913.48'3,9910,84 1,28 11,56 !1,05 12,15
Pl B s s sl
|1 1548 4441414 13911377 1290 1272 1256 1264 1256
——— o — S —— S T T T LN N S e T o
10 13001390 - - - - - 11,4512,16!2,66 3,08 3.6
et

|1 - - - - 1285 1285 1263 1254 252

Tabmnuma 206

Tabuuma 21

He sBnsercs 0(1)I/ILII/IaJ'ILHLIM U3JaHUEM NIPEJHA3HAUYCHO JIA O3HAKOMUTCIIbHBIX nenei. becruiatio NPpEeAOCTABIIACTCA KIIMEHTAM KOMIITAaHUU
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MeToabl npuBeeHUs H31eIUI C10KHOI (POpMBI K pacyeTHOIi ¢opme

T
XapakTepHble | 3nauenus M u L qi1st Ten Tpex rpynn
napameTpsl | i
+ T T
i I rpymma | II rpynmna i 1l rpynma
\(mactuna), (uTHIp) | (urap)
+ + +
3,54
Mn:_EFq' Mn: = Mﬁzd:’l{g—4
Monynb ¥ R 4
HOBEPXHOCTU
p=fe g F_ cgm f P oot

Kpurepuii popmsr L

F
O6o3nayeHus: V - 00beM U3Jenusl B IUIOTHOM Tene, M3; - IUIOIIanb cedeHus OeToHa m3menwii I rpymmsl B cpeiHeil MIOCKOCTH
F
(HOpManbHOM K HAMMEHBIIEMY pa3Mepy), M; - IIomaas OOKOBOW MOBEPXHOCTH M3aenus | rpynmel (cpeansist U3 nByx), M; P - nepumerp

B
MONEPEeYHOro cedyeHHus (HOPMaJbHOrO K HamOOoIbLIEMY pasMepy); ' - IUIOIAJb HCCIIEJYyEMOTrO CEYEeHMs M3Jenus (HOPMaJbHOH K
HanMEHBIIeMy pa3Mepy), M2; F - o0mas rromans NOBEpXHOCTH H3IENHUs, M2.
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