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COIEPXAHUNE

4£2.04.01.0I YTemneHnne OTOHHHX IOBepxHocTed Py OeTOMUMPOBAHLKE B 3INMHNX YCJOBUAX 3 CTp.
4.04.0I.03 MOHTAxX M JNEeMOHTAR YCTaHOBKH II2POOPOBONOB LAA Napolnporpera OGeTOHHHX

KOHCTpYXKIMit II cTp.
4.04.0I.04 YcTpoiicTBO X Pas3CoOpKa CHCTEMH 2JEKTPOInporpeBa KOHCTDYRIGI I8 c7p.




Tvnoesaa TexHOJOrWUECKas K3pTa

YrenneHve OeTOHHHX noBepxXHocTel
np¥ O@TOHMDUBAHUYM B BVMHUX YCJIOBUAX

4.04.01.01
3 04.48.01%

. OPTAHN3AUMA ¥ TEXHOJIOT YA
CTPOVTE JBHOTO  POUECCA.

1. OBJIACTE NPVM=HEH UH.
 _LIE Vi nah v 1. Lo Haysna ycTrolcTea yTenneHys G2TOHHHX NOEBREpPX-
HOcTe#! MON®HM OuUTh 33KOHYEHH CJenyomye paloTH:
Tunopas Texnonorwuveckas KapTe NPpUMEHZeTCH NP Nhoe K-

TUOOEAHUY OpIaHM38UUY M NPOVIEOLCTEE PalOT MO yTenJeHUD
GerousHX noeepXHocTedl npu GeTCHUPOEBHMM B 3UMHMX YCJIOEMAX.

B ocHOPy peapaloTky KBpTE MOJOXEH THNOBON NDOERT
oCmecTReHHOro anaHua N284-1-24.

Yrensneuune GeTOHHHX TNOEepXHocTel nnomangpd 857,8 M2
npy OeTOHMPOBaH¥KM TYHIaMEeHTOB EBelnercsa Opuraiofl B cocTape
TeCTV YeJIOBREeK B OIHY CMeHy B Teuelre 18 uacos.

HOBWY

. BM}%OHYPOB
T
. JIE XMAHOBA

' HY
M

OB

a/ycTpOeHH BpemeHHHEe JOpOr¥u ¥ Mpoes3mH;

0)yCTaHOB/EHE CTUOKTEJbHHE MEXBHUIMH;

B)39Re3eHY U COCKJIQAMPOBAaHH B 30He melicTeusa
nog"eMHIX MEXaHM3MOB BCC Heu3IXogumue IJs HpOu3BOACTBA
palOT MaTEeDVAJH:

I') YyCTDOEHH U UCNHTaHH (C COCT3EJEHMEM 3KT3) WH-

B0

B
E

' PEHTaPHHE JleCca MU TOAMOCTH;
( [I[pyBAaaka KaBPTH K MECTHHM YCJIOBVAM CTPOV TEJILCTBA 1) mpousBEeIeH pacuyer,

3OKNOYBETCA P YTOYHEHMM pacyeTa TONOMHE YTenNeHUd onaJyOxw, e) YCT2HORJEeH3 onanyoOka fyHIaMEeHTOB

l&\ 06"em0B paloT, cXeMd OpraHMsaluyu npouecca,TpynosarTpar, X) BYMONHEHO OETOHMPOBaHME KOHCTPY KUK,

) Ppapyka npouwsBOnCTEa PaloT,nOTPEeCHOCTH MaTepMaJbHO-Te XHU~ <. Bna yrensgeHva OGeTOHHHX NOBREpPXHOCTe! NpUMe HAVTCS
JECKMX pecypcos. crelyonye Buld yTenyvreseli: BOKJIOK CTDOMTeNBHHEN, ONMAKH,

[1.TE XHUKO~-3XOHOMVUE CK R W2k, Opraaur, COJMOMHT, M8TH MUHEDAJOBaTHHE,pYSCPOKME
___TIOHA3ATEJIN. WY TOJb,

Bce Tenmou3oNMAUMOHHEE M3TEepMaJIH NOXHH YIZORJETRO-

o B .a pATbh TpeOorauusaM raae CHull 1-B.25-668, CHull 1-B.26-82,
S o & 1. TpynoewmkocTs B yen.IgHAX Ha pech 06"em paGor -13 CHull II-R.10-82.
20 S
Boa Co 2. pr,noeMKOCTb B 4Yen,MHAX Ha yCTponCTBO 1 2 3. OTI‘(pHTHe NOBECXHOCTU KOHCTDPYKIVY NOJXHH YTENIATH-
ol ok yTenyenus 0,036 CA HemMenJIeHHO BCJlel 33 OKOHYyaHyeM OCeTOHUDORAHUA.
5
€O K= 3. BupaGoTka Ha ORHOrO paGoyero B CMeHYy B M2 29,8 4. Ana oGecneuenus onmuHakoesX ycropwit TEEPIe HUA
S¥ SR 0eTOHa RHCTYnabmyX YrJjoB, pebep,TeXHOJOTKUYECKKX WEOB,
§§’§° OCTHBaOMMX OGHCTPEE OCHOPHOR KOHCTDYKUMM, NOJXHO OHTSH
E‘E mz BHIIOJIHEHO JNONOJHYTENbHOE yTenyeHue (JOMNOJHUTENbHOe

0J
E © = _ yTenjieHye He HODMUpYeTCcH).
- PA3PABOTAHA

YT BEPHIEHA.

['naBHEMY TeXHUUEeCKUMUY
ypaBJe HUAMU
Munrarmcrpos C C C

P
Musnpomerposs C C C P
MyuHcTpOSA CCCP

971 r

CPOX BBEIEHMA:

(]

0. BI2RHOCTHL TEenJo¥30MAUNOHHHX M2TEepMualioB HeE
HOKHE NDEerBWaTh CHASZYOUUX BEJJUYKH:

a) BOVJIOK cTpouTennpHn#t He Gosee -20%;

6)  MarH MKHepaJiOBaTHHe-He GoJee 2%
B) wiaax -He Gojee 10%;

n) oprajaur -He OGonee 20%.

rpecToM "Oprrex-
crpoii "

INVIABOAJIL CTPOA

N-25-20-2-8 /378



4,04,01.01
04.48.0l
[ipy nopHweHHOW. BJAGXHOCTY YTEILIUTEJM HEOOXO0IMMO
npocyrMEaTh B TENAYX nomMemeHuax.
6. Tennovzonupyomye NJAUTH UM BOIJIOK YKJISHHBSOTCA IO
IepepAHHEM pelikaM LNiA OoOpasoraHus BO3IVWHOV npocJolixy
-<D MM MEXELy YTEeIJIeEMeM ¥ NOBepXHOocThD OeTOHa ¢ 3amy-
To#l ee ¢ Topuos. Opraaur, BOINOK, CONOMEHHHE MATH,MUHE-
paJioOBaTHHE MATH CTHKYOTCA BHaxjdecTky. Ocofoe mHUMAHUe
Heo0XonumMo OCpamaTh H8 TMATEJNBHOCTb YCTDOMCTEE CTHKOB
Tennouzoaduuy ¢ UeJabd YCTPaHEHUS KaKuX-JaulGo meJsef u
3230D08.
[lpw ycrpolicree Tenmonsonsuuu, cocrosmelt ns AByX

u Oojiee cJI0eB, WBH HUXEJNIEXBTEro CHOS NePeKPHBATTCH y3ne-
JIVAMU REepXHero.

7. T'vppockonyueckme yTenauTesan OTHeJIAOTCH OT GeTOH2
cJIoeM ToJIR uau pyOSepowis.

8. Cunyyue MaTepuany, npUMEHSeMHe VIS T EMIOU3OJIA-
B¥s, He HNOJKXHH 38TPA3HATHCHA TNOCTODOHHUMY NPUMECSMU

(semneil,Mmycopom). VKI3ZKE UX B KOHCTPYKUKIO ONaJyOKY
DPOV3BON¥TCA CJIOAMYU TO/MUHON He Gomee 100 MM ¢ ynnoTHe-

HUeM KOZIOro CJIOs INg YCTPaHeHWUA IyCTOT.

9. PacnanyOry KOHCTpyKU¥Y ¥ CHATME yTemJauTeJA NPCU3-
BOIUTH COI'JIacHO TpelOoraHuaM rJasBd 6 CHull H-B.1-62.

lipousocTbs GeTOH2 MOHOJTHHX ROHCTPYKUW/ HOJNXHA COCTIBAATE
K MOMEHTYy EO3MOXHONO 3amepsanua He menee 50 kr/cm2’ue
MeHee 50% npoexTHO! npoyHOCTk.

10. HeoOxomwmas TosmuHa yrenneHus onaay6Ku,B KOTO-
poit pHypepxuBaeTcs GeTOH JO nonyyeHua 50% npoe KTHOM
NpOYHOCTH, ONpeieIAETCA P2 CYSTOM,.

Pacuer oOCTHRaHUug OeTOHS

e e e

PecueT no/XeH NOK2BABTH,YTO BHIEPXWESEMSA KOHCTPY K-
UMA NPV DPYHATHX mpennocHirxax (BUI, Mapka ¥ pPacxon Ue-
MEHTa, yTenieuvie onanvdxu,HouanbHas TemmeparTyps GeTOHA
M TeMnepsTypa HapyXHOrO BO3ZyXs) GyzeT ocruparh mo O°
npy onpeneneHHo#l cpenHell Temnepatype GeToHa HeoGXOmukoe
BpeMs, [ing nomGopa ycaoewuit, o8ecneuvpaomuX Takoe

4.04.01.01
04.18.0}

BHJEepXUEaHUE OeTOHa wcnoabayercs npyu ( &4 He pHwe -3°)
YPOBHEHUE Tenaosoro 0ajaHca

Z-K-Ma(t&cp-tub) = Coldun + Q5 q (/)

rge Z -~ AAUTENBHOCTH OCTHEBHMA GeTOHS B yac or ZAKX,
no 0°C;

H - xoshiuuuent Tennonepedauy orpexmenui Gerouu-
pyeMO¥ EOHCTPRYKUKK;

W~ MOIYJb NOBEPXHOCTH OCTHREZOWEN KOHCTPYKUMY ;

tdcp. - CpeNlHEe 3HayeHue TeMmepaTypH GeTOHA =
TeyeHve Cpora &,

fdx. - DBCUSTHAA TeMNepaTypH Y IOXEHHOTO B KOHCTDYKUUD
02TOH2 B Hays e OCTHBaHNA,
Co ~ 00"eMH2A TeNJIOeMKOCTh GeTOH3

Co =600 xkan/M° rpax;
QA s - TenNOpHZeseHre 1 KP remeHTa 38 CHOK OCTHB3HUA;
74 = YZenpHOE CcOXepXaHME UeMeHTa B GeToHe B kr/M3:
£x4 -~ DpacueTHas TeMNepaTypa HapDYXHOI'O BO3IOVXa.

— EF
Mn™ ev— ~#Ym® (2)
rre €F -~ o0maA NOEEeDXHOCTHL OXJBXIE HUS KOHCTPY KUKK

(NOBEepXHOCTH CONPUKACBHUA C Ta/WM IDYHTOM He YuTeHa)
B M

£V~ 06"eM KOHCTDYKUMN B -M°.

Cpenusasa TemnepaTypu GeToHS onpenenAaeTcAs no h-Je:

Ldep.  =— £Iox

,0S+0,181vM,, +0, 006 (3)
npH 2 on. - If}u" > 50
<00

TpeGyemull cpox emnepzupenua GeToHa mis NoJy ueHUA
90% npounocTu OT npoexTHO onpemenseTcA no TaGm.2

Tenmnopunesenve sa moGolt oTpesok TBEepASHUS OeTOoH]
MOXHO onpell2yIATh no dopMmynam
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4‘04&51331‘ - 4# 4‘:01-01
9.4, 13, /i ) o-1, 18.01
OTHOCV TeJIbHAA NPOYHOCTH OeTOH2 H3 UEMeHTaX P33HOIO
Qyw. = B-g 7t BUN@ ¥ Ma8pOK TpM Pa3JUYHMX TEMIePaTypaX cpelld ¥ CpPOKax
mzs 22 TEEDXE HUA
0 Tiyaz) = C’ (e - £ )7 (5) _‘ Ta0aUIE 2
? ‘ 0 e M ¢ CpelIHAA TeMmiepaTypa CpedH B
pzd: b,0,mM -napameTps ,nNOCTOAHHHE INA LOHHOrO EUAA M } "B w1 7 rpamyecax
i

Mapxy uemeHTa (cMm.Tac. M1). zeuvsl 415 | 10 |15 [20([25[30 [35

Bouenus 2 % NMOXer Omlb NOJIyyeHO #3 Taonmun K3,

3 10 |44 |50 | 52

rodmma M1 5 5056862 |67

e —e _ —— e . 7 29160170 |78

Hapeauue uemeHTa MAPKa 3i18yeHye NnapsMeT- lpprastiuemert | 300 %g ré% '.SS 8% 20
1Ie M2 HT 3 LoB_ 289 -

44
Do
o)
77

Lnaro-ryLuosna~-

[lnepnerutt ramHozem-ucTal HoBuli nopramamn- | 300

AV T J R
QOUIO~IUIWD

1e MeHT 500-600 Ue e HT 96
lHopraunayemaHT 3 62
( Oucrpotrepneomul ) 600 3 74
| [lopTnaHrueMeHT 400 7 83
[loprasyaueve HY 000 }g o3
— ll" - :gg 28 :
- - ~ 3 o0
llynnosnasosrilt nopraaiii- 5 67
[1e MS HT 400 H}na}cg-nynuona— 1'6
i HORBAV. NODTJIBHI-
To e 300 UEMEeHT 15
s kOROPT MaH AL E MERT 400 <8
- " - 300 3
5
[loprnaumiemedT | 500 1'6
15
28 .
3 <6 [30{35 |42
o 38142148 |55
Hnako-nyL0a- 7 47 |32 160G 167
HOBH! nopTJyaHI- 10 6016673 |22
11eMEHT 15 80186{93 [100

no
0o




04.418 .04
4.04:01.0

HoadbuuiyeHT Tensonepenayy Onairy Oii

B

K= 6,_65%-——%— (6)

rok, B - koafpuuvenr npoxysaemocTy (cwMm.Tadnuuy N4);

0

N orpaxneHuit yJoxeHHON

CMECH

1. |Orpaxneuve HeonaJyOJeHHHX
NOBepXHOCTEel KaMuEUWuytoM, COJIO-
MUT OM, OTINJIKA MK, IJIa KOM,

[l1oTHEA OnaJiyOka,a TakXe
OrpaxAeHye HeonanyOieHHol
NOBEPXHOCTY TOJIeM, leBeJIMHOM
wiaaxosolinokom wim faHepol.

3. | IeycnoliHoe orpaxiueHue c
HApYXHHM CJIOEM U3 MaTepuasos,
ykazaHueX B n.1 u BHYTpeHHUM
U3 M2TEepuaJIOB YKa3aHHHX B
MyHKTE <.

4. | Oeycnolinoe orpaxneHue u3 TeX
Xe MaTepuasnoB, ur0 ¥ B 1.3,
HO PBCMNOJIOXeHHHX B OOPaTHOM

nopsnxe.

o.| TpexcaoliHoe NOKPHTME U3 ABYX
CJIOEB MaTepualiop,yKa3aHHHX

B NN.g, U cpejHUM CJIOEM K3
M3TepKasioB, YKa3aHHEX B 1n.1.

f -~ TOJMKHA CJIOA OMNaJyOKu, M;
A, - kooPPUUMEHT TeMnJIONMDPOBOJHOCTHX OMaiyCKM KKa I/ My,

rpan. (cM. TaGauusl CHull MI-A.7-62).

Taoauua N4

~ _3HaueHusa B
YV reTps

M/ cer

2,6

1,3

1,6

1,8

V serpa
4 M/ch

1,5

N3 ycnosya Tennoporo OaJiaHca ONpeleligeTCA HeO0O0XO-
aumuil koappuuyeHT Tensoneperauy orpaxneHus OeTOHHON
MOBEPXHOCTY NPV Pa3JNYHHX CPOKaxX EBEUIEPRVBAHUA U IIpU

KOJIe 08HUY HOPYXRHOI'O BO3AYXa

o'f.."’a

U

.-'M

TR T u
4.04.01.01 |

[lo noayusiuormy aHaveHus "K" coorTmercTeyomee
eMy yTenieHue onpafiesraveq u3 POpMym:

K - &+ 2 2
0,05 * Iy Y It s (7)
roe: 0,05 - conpoTurRierye Tensonepensue;
a4, Q, - TO/MUHA CHOCB ONANYyOKM ¥ yTENJEeHUS B M,
Ay, A, = KOI[PMUKEHTH TeNJONpPOROOHOCTH M3TELU8J3
K@ XNOTO ¥3 CJIOER, COCTIERJAANUKX orpaxieHue (OepyrcH

u3 Taoauy CHull II-A.7-62),.

[lepanneibHO TepPMOC~HOMYy BHIEPRUBEHUO OETOH3 NpoOU3-
BOAUTCA KOHTDOJb 33 TEeMNepaTypoéd u npougocThd €ero.

TemnepaTyps 0OeTOHa,HOoUVHad C MOMEHTA ero0 YKJIaAKHW U
0 ocTHRaHua -2°C, ROHwﬁ%upyeTCH exeJHEBHO £ pa3a B
CYTKU, Pe3vJbrTaTH HaOJDIeHUl 38HOCATCA B XypHaJH
"beTorHEX paodoT" u "[{owrposaa TemnepaTvp".

J1s KOHTDONS TewnepaTypH O8eTOHa YCTP2UWRAWTCH
CKBaXuBY riayouHoW 5-10 cMm. TV OCeTOHWPORSHUYN .

B CKBaXWHH 33KJaNHBAKTCA METaMIMyeCcHUe TPYOKYW C 3anasgH-
HHM JHOM, B KOTOPHE HOJUPRBZETCA MAUWMHHOES MACJIO PHCOTOH
cynoa 9-6 mMm. TpyOuum LOonxHE OHTH NJNOTHO 38KPHTH NpPoOXaMy
Ha nakJe.

Lcay B nnolecCe EHIEDXVEaHUA O0eTOH3 METOILOM TepMoca
TeMIEePaTYLa HOPYAHOIO BO3XYX8 YNaOeT HYXKe npelyCcMOTpeH-
Holi B pacyeTe ¥ TeMmIepaTyps OeToHa OYyIEeT CHUXAThCH
OHCTpee,YeM NPedyCMOTDEHO pPacyeToM ILNA o0ecneyeHVs
3808 4HOIMO TewfepaTynHOro pexyMa TBephmeHua JeTOoHa, TO B
3TOM CJlyuge yCcTpauBaeTca HONOJMHMTENBHOE yTenleHue,

[lpy HEIJOCTOTOUYHOCTY 3TOIN0 MEDONPUATHA HEOOXOmUMO
NPpUHATUE crnelkalbHEX mep (naponporpeep nox Ope3eHTOM,
YCTPOViCTRO TepuOOKTUEHON onanayOKU, YCTEHOBKAE JEI'KOoro
NMEePeHOCKOr0 TENNAKAE, OTOI'PEeBaHVE rorAylM BI3EHHM NECKOM
AW DIaKOM).

[lpyep pecuera.

TneOyercs onpenmenuTs : 1. TomuuHy yTenneHvs wiayoM

OeTOHHHX nopepxHocTell dyHIaMeHTOR ¢ sacHnkoit ero » muoft-
HY® Onanaylky U3 JEPEEAHHHX MUTOB ] =29 MM;



4.04.01.01

2. TomMMHY 32CHNKKU WJACKOM OTKPHTHX NOPepxHOcTel
6eTOH® B KOMIJEKCce ¢ nyOeporIoM Wiy TOJIeM B OIWH CJO#,

dn = 4 3 fud= -20°C ; tsx= +20°C.

Beron mapky <00 Ha nopTrasHruemenrtre Y%-400 ¢ pacxo-
nom vemeHTs U =270 kr Ha 1 »° GeToHa.

Us fopmyns (3)
20

—— e — = 10,5 °C;
IECP' 1,03+0,181x4 +0,06 x <0 '

TpeSyemualt cpok pHIepxueaHvAa GeTOHa 1A noayyenua 50%
NPOYHOCTYU onpenenAerca ne Tadnauve N2. Zs =190 uyacoe.

TennoewnesneHne reweHTa 32 120 vacoB TEepXeHusa
ceToHa no topmyae (5).

Z, = 0; Z, =190 uac; mz, =0 ; mz,=1,9 (no Tabn.1).

™ = % 1: ™ &% = e1e %= 0,3579x0, 4066 =0,1496(mad 3)
A, =60 x (1-0,1495 ) =351 wran/kr;
1,3
K = —————————— = 3,4 (no YopMyne 6);
0,05 + 0,09
0,15
no fopmyne (1)
7z 600x2Q #351 x 270  _s5 ygea < 120uacos
2,4 x4(10,5+0

3 toomyna (1) new Z =120 yacor

= 60”1(20 +31 x270 1 1
190x4x(10, 5+20)

[lo Yopmysne (7):

1' a,=03 "—-"25 MM > 1
Ay =0,15; Lie———L
.A:l “3 -.:_-8 2:5); C, Co +0,0<0 | Q2 i(_)_,_ﬂ_______di)’
2 ’ C,15 0,25 0,15

@2=? @y=0,155 M Q2 =135 wwm

04.13.
4.04.01,01

. Q4+ =C,002 M

if = O 10! 1 1 - 1 '

Az = 0,45, T a2 )

A, = 4 0,00 + 0,0C< Qa2
J,15 0,25

a pacuere:
1. Tonmvue yrennenus GeTOHHEX NOPenXsocrTel WMIAIKOM
¢ socunkol ero p neofiryw onanyOky peeBes 185 .

2. TommuHe yTenneHuAa WIS2KOM OTKDHTZX NLORepxXHocTel
O6eTOHa parHZ <15 M.

1Y.OPPAHU3ALYA U VETOIA
_TPyA PABOYKX.

e

1. CocTar 3EeK2 no nrofeccrwsaM ¥ pacnpeneneHve padorxy
NPpYEONBTCA B Tabauue WD,

Tab6nyiza 9.

N-N- CocTaB BPEHI K—~BO
3PEHbER| G NroTececvaM ye . llepeuers pabor

1,2 [TIOTHVK pz 38CHNKa IFINAKOM C NDye-
HoxacoCrul 1 MOM MNDK3 B TP2HCMNOUTHHE
(TravzcnonTHMA npubopd, nerevemnellueM

DN SouYS ) IJiaK3 ¥ Pe3P3PHKBEEM €r0

H3 TOJITVHV 32I3HHOTO

crnos,

il rurie

<. Cxewms oprasvzenuvu palfoT cM., cXewyw 1,2,

. ToCneroreTe ibHOCTh RHLOJAHSKL*Y DCHORHHX onepauui
NPYEOIKTCAHA P Talinlbe . b.
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