Практические занятия №01
Расчет конструкции опалубки и тепловой защиты, процесса набора прочности бетона, подбора электрической мощности трансформатора.
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Продолжение таблицы 23
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Tabnuya 21
CHukenne TCMITEpaTYPbI GCTOHA 33 BPEMsl YKIAAKH H YIIOTHCHHS!
(npu mepenage Temneparypel 1 °C)

Haumenosanue JIMHTeNbHOCT YKITAAKH U YITIOTHEHHAS, MHH
KOHCTPYKIUH, MM 1 5 10 15
TInHTHI 1 CTEHBI TONUHHOI
100 0,018 09 0,18 0,27
150 0,012 0,06 0,12 0,18
200 0,009 0,045 0,09 0,14
250 0,008 04 0,08 0,12
300 0,007 0,035 0,07 0,11
400 0,005 0,025 0,05 0,08
500 0,004 0,02 0,04 0,06
[basiH BBICOTON:
250 0,008 0,04 0,08 0,12
300 0,007 0,035 0,07 0,11
400 0,005 0,025 0,05 0,08
500 0,003 0015 0,03 0,04
600 0,003 0,015 0,03 0,05
700 0,003 0,015 0,03 0,05
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Ilepenan TeMnepaTypsl MeKAy OTKPBITOH MOBEPXHOCTHIO Oe-
TOHHPYEMOH KOHCTPYKUMH M HApYKHBIM BO3LYXOM JUIS TIPENOTBpa-
IEHHs TIOSABIEHHS TPEIIMH B KOHCTPYKUHMAX HE JOJIKEH MPEBbIaTh:

—20 °C {15 MOHOJHUTHBIX KOHCTPYKIHEA ¢ My < 55

—30 °C w151 MOHOJIUTHBIX KOHCTPYKIMiA ¢ My > 5.

B ciyuae HEBO3MOKHOCTH COGMIONEHHSA YKA3AHHBIX YCIOBHIt
TOBEPXHOCTh KOHCTPYKLUMH IOC/E pacranyOnuBaHus YKPbIBAETCS
GPE3CHTOM, TONBIO, IUTAMH U T. I

Tlocne yknanxu GETOHHOM cMecH B onanyOKy OTKPBITBIE IO-
BEPXHOCTH GETOHA YKPHIBAIOTCS MOMHITHICHOBOI IUICHKOM M TEIIO-
H'iOJ'lﬂuHCﬁ B BH/IC MMHEPATIOBATHBIX IUTHT TS COXPAHEHUA Tpeﬁye-
MOH TeMITepaTyphl.

OCHOBHBIMH TnapamMeTpamMu TEPMOCHOr0O BBLACPAKUBAHUA MOHO-
JIUTHBIX KOHCTPYKIMI ABNAIOTCA. MapKa LEMEHTa, ero pacxoj Ha
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1 M 6eroma, Kiace GeToHa, €r0 HAATHHA TEMIIEPATYDa, TeMIepa-
TYpa HapyXHOTO BO3/yXa, MOJY/b MOBEPXHOCTH, KO3D(UIMEHT Te-
TUIONEPEAAtH ONANYOKH H NPOJOIKHTETLHOCTb OCTBIBAHHS GETOHA.

TIpounocTs GeToHa B KOHCTPYKIHH, B % 0T Ras, ONpesienseTcst
MO Pe3yIbTAaTaM H3MEPEHUs TEMIIEPATYPBl TBEPACIOLIETO GETOHA.
OpHEHTHPOBOYHO Il STOr0 MOMKHO I0/Ib30BaThesi rpadukamMu Ha-
pacranust npousoctH (puc. 15, 16).
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Puc. 15. Tpadux napacTanns npouHocTH OeroHa knacca B15, B25 Ha
niopTIan/ueMenTe Mapku 400
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I'paduix HapacTaHus NpPoYHOCTH OETOHA NPH PasTHYHBIX TEMIE-
paTypax MOATOTABIMBAETCS CTPOHTENBHOM nabopatopieii B mpouecce
nozxbopa cocrasa GeroHa. Ilpn ompesencHuy nmpovHOCTH GETOHA 1O
KPHBBIM HapacTaHKs POYHOCTH PaCCUUTHIBACTCS CPSIHSS TEMITEpaTypa
GeTOHa JUI MHTEpBAIA BPEMEHH, NEPEIal TEMIEPaTyp B KOTOPOM
nenpessimact 10 °C. Ipu cHsTiN ¢ GeTOHUPYEMBIX KOHCTPYKIMiT Oma-
JTyOKH WITH TETUION30IALMU cOOMIONAIOTCA ClIeyioLpe TPeOOBAHHS:

—HE JoMyCKaeTca pacnaﬂy6ﬂMBaHue MK CHATHE TEIUIOU30JI~
LMH ¢ KOHCTPYKIMH, €CIIH TeMIeparypa 6ETOHa B €e IIEHTPE Mpo-
JOJKACT MOBBIIAThCS

— CHATHE C KOHCTPYKLIAK OTTATYOKH 1 TEILTOM30/IIHH Pa3pellIaeT-
¢Sl HE paHee JOCTUKEHUS B KOHTPOJIbHON TOUKE TPeBYEMOii TPOUHOCTH;
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— onany0Ka UM TEIU10Bas H30JALMA KOHCTPYKLMH CHUMAETCS,
KOT/1a TeMIepaTypa 6eToHa B HapYKHBIX CIIOAX KOHCTPYKUMH JOCTH-
raer +5 °C 1 He no3xe, 4eM ciou octbiHyT 10 0 °C. He nomyckaercs
TIPUMEP3aHHE ONATyOKH THAPO-, TEMIOM30MALIM K OETOHY;

— pacrany6Kka H CHITHE TEIIO3AIIUTHl ¢ MOHOUTHBIX MacCHB-
HBIX KOHCTPYKUMH ¢ Mp > 2 fomyckaeTcs IpH Nepenaje TeMneparyp
MEKy IEHTPOM KOHCTPYKLIMM U cpefiHell TeMIepaTypoii HapyKHOro
BO3/yxa (B Omkaitune 10 nueit nocne pacnany6ku) He Gonee 30 °C
TpH ONTHMAIBHOH TerwomsonAuuy U 27 °C IpH TeIOU30MIALHI
BBILIIE ONTHMANIBHOIA.

[Teyr

Puc. 16. Tpaduk HapacTauus npouHocTn Getona knacca B35 Ha moptnanz-
wemenTe Mapki 500
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IIpumeper onpedenenus modyna nosepxHocmu My Hekomopeix
xoncmpykyuti. Moynb TOBEPXHOCTH ONPEHEIETCA OTHOLICHHEM
CyMMBI IITOMIaeH OXTakIaeMBIX ITOBEPXHOCTEl KOHCTpYKIMH XF K ee

obbemy V:
F
=2t
Vv
JUtst YIpOLICHUS TOICHETOB HIDKE IPHBOAUTCS Psiz opmyr, mo
KOTOPBIM MOKHO ONpeeTHTh My KOHCTPYKIIMI pasHbIX OuepTaHHuit:
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a) Ui KOJIOHH Y 0allOK KBaJpaTHOrO CE4YEHHUA CO CTOPOHOU

M=
b
6) A HHTHHAPHYECKOH 0GomoUKH
M2 42
bem hem

rae b — HauGOoNkIIAs TONMHA CTEHKH, M; /1 — ko3 duument, yan-
THIBAIOIH 3a€MKY TOPLIOB 0GONIOUEK TPOBKAMH.

Jlns nunuHaprdecknx oGonodek Ge3 3afenky Topuos m = 1,
¢ npo6koii Ha oHOM TopLe m = 1,5 1 nmpoGkamu Ha 060X TOPLEAX
m=2.

DopMyIBI ONpeJIeNeH s MOLYs TIOBEPXHOCTH My I Opy-
THX BHJOB KOHCTPYKUHMI NPEACTaBIeHBI B Ta0m. 22
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Tabruya 22

Batku U KOJOHHE! IPAMO- 2 2
YTOIMBHOTO CEYeHHsl €O CTO- M, = 7 *;
pOHAMU ¢ H b 4
) | To3Ke, KBAZIDATHOTO CeeHns M, ==
€O CTOPOHOI ¢ a
2
CTeHBI 1 ITHTHI TONIMHOM o M, ==
a
6
Ky6 M, ==
a
- d+c
PebprcToe nepeKkpeITHE M, =2
bd+ca
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Oxonuanue maén. 22

Tapannenenumnea co cropo- M
HaMH d, b, ¢ LA

TMapasenenunes, MPHMBI-
KAl K MacCuBy " a b oc

Jns upueApa ¢ paguycoM R
M BBICOTOI C, M
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Hcxoonvie oanmvie:

— MOHOJIUTHAS XKeNe300eTOHHAs [INTA Pa3Mepamu:

a= 30000 mm, b= 20000 MM 1 TommuHOi /2= 500 MM

— TEeMIIepaTypa Hapy)KHOTO BO3/YXa #y 5 =—10 °C;

— GETOH YK/IaJIbIBAETCS HA OTOIPETOE IPYHTOBOE OCHOBAHMHE;

— Geron Mapku 300 (B22,5) na nopmianauemente Mapku 400;

— CKOPOCTB BeTpa ® = 5 M/C;

— Temneparypa GeTOHHOI CMECH CPasy NOCIe BRIXOJA C 3aBOJA
t5.=35°C;

— remmeparypa GeToHa nocie TPaHCIOPTUPOBaHKS I = 30 °C;

— BpeMsl YKIIa[KU U YIUIOTHeHHs £y = 10 Mum;

—pacxon nemenTa 320 kr Ha M GeToHa;

—Tpefyemasi NMPOYHOCTE K MOMEHTY 3amep3aHus OeroHa—
40 % o1 Rog.




image14.png
Pewenue:

) OTIPEIENAETCA MOJIYIIb TOBEPXHOCTH OXJIXKICHHA:

_2ab+2ah+2bh _2-30-20+2-30-0,5+2-20-0,5
" abh 30-20-0,5

6) onpejienseTcs HauanbHas Temneparypa Gerona (nocne yk-
NaJKu U yIIOTHEHUS) l5, pu 2 = 500 My, = 10 MUH K Hepenana
temneparyp Ar = 1 °C, cHipkenue temmnepatypsi £ oc = 0,04 °C npu
3a/IaHHOM TIepenaje Af =t — f = 30 —(—10) = 40 °C;

t0°c=0,04-40=1,6°C;

tn=30-1,6=284°C~28°C;

M, =4,1x4;
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B) 110 HOMOrpamme Ha puc. 17, s 6etona mapku 300, Ha TopT-
naupuemente mapku 400 ¢ pacxogom uementa 320 K/ TIPU TeMIIe-
paType Hapy:KHOTO BO31yXa #,; =—10 °C; My = 4 u HauanbHOI TeM-
neparypoii 6eToHa f54 = 28 °C, Haxomswielics MEXIY 3HaUCHHAMU
5.0 =20 °C " £5.,4 = 30 °C, METOZIOM HHTEPIOMALIUH ONPEAETAIOTCA:

— NIPOJIOIDKUTENBHOCTD OCThIBAHHA £o= (81 —67)2/10 + 67 ~ 70 u;

—xo3(duument Temnonepenaun Kr = 5,35 — (5,35 — 3,75) x
% 2/10 = 5,03 Br/(p2°C);

Ras
100
50, | 40 30
. % - 1
sol LA /”’_
40 i !
|«
éﬁ) | | Lty
6512 35 7 12 28

Puc. 17.Tpadux HapacTanus npounoctd OeTona wmacca B15-B25 Ha
nopTIanueMenTe Mapku 400
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T') 110 HAHJCHHOMY KO3(PUUMEHTY Kr (TAON. 23) ONpenessieTcs
KOHCTPYKIWS ONATYGKH U TernoBas 3amuta: npu Kr= 5,03 BT/(M*°C)
noAXoauT TN onanyoku I1.

Tabmma 23
Kosppuuunents! Tensonepenayn Ans pasinunbix THIOB
TeNI00rpazKkieHnii onanyGru

Koaduument Ten-
N | & Nonepenayu,
“/g OHCTDYKIHA Tenéloorpa)knexmu Cxeva Br/(v2°C), mpu
n onanyoki CKOPOCTH BETpa, M/C
0 5115
1 |Hocka, 25 MM e 244 (5,22]5,97
2 |Hocka, 40 MM (SR 2,01 (36394

Tonb (w1 pySeponn), 1 enoit

3 [Munepanosatias nwra win R | 12 |157| Les
uiakosata, 40 MM

Tosb (1n pyGeponx), 1 cioit

Cranb, 3 MM

4 |Munepanbhas Bata, 50 MM

Danepa, 4 MM

oKX

1,02 |1,27| 1,33
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Cranb, 3 MM

4 |Munepanbnas pata, S0 MM PRRSERZRER | 1,02 |1.27[ 1,33
Danepa, 4 MM

5 31[ek"rpouarpeua‘re:m,3MM — - 1,523
Jocka, 25 mm R
OneKTpOHArpeBarels, 3 MM

6 Jlocka, 40 MM 132
OneKTpOHArpeBaTelb, 3 MM e

7 Cranb, 3 MM 1937
Jlocka, 25 MM

8 |Toms 1.8 (302325
Jlocka, 25 MM
Jlocka, 25 MM o

9 [ITenonnacr, 30 MM ‘}m 0,67 10,80 0,82
Danepa, 4 MM
Jlocka, 25 MM

10| fom s | 087 107|110

Munepanbnas Bata, 50 MM
Danepa, 4 MM
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Onpeoenenue npouHocmu Gemona

Berton knacca B25. Pexum ocTbiBanus:

—npu 45 C-124;

—npu 50°C-3y;

—npu43°C-3u;

—npu35°C-6u;

—mpu 30°C-7w

—npu 18 °C-14 u.

Orcyer poUHOCTH, B % OT Rag, BefETCS MO OCH OPAMHAT MO
COOTBETCTBYIOIIEH TeMIEPATyPHOH KPHBOil (U1 HAHHOrO MHTEPBA-
na). Tlepexon Ha MOCHERYIOIUE CPEIHUE TEMIEPATYPBI TBEPACHHUS
GETOHA OCYIIECTBIETCS MAPALIENBHO ocH aberyce. OTcdeT Bpeme-
HH IPOHU3BOAUTCA IYTEM CYMMHPOBAHHA €r0 WHTEPBAIOB, COOTBET-
CTBYIOIIUX CpeTHUM TeMneparypaM (puc. 18).
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Pacuer noadopa HEOOXOMUMOH HMEKTPUHECKOH MOIIHOCTH s
TPEBAPHTENLHOTO PasorpeBa OETOHHOM CMECH MPOM3BOAMTCS Cyue-
TOM TpeByeMOii TeMIepaTyphl pasorpeBa, TEMIEpaTyphl CMECH Tocie
TPAHCTIOPTHPOBAHMUSA, €€ YAETbHOTO CONPOTHBJIEHHSA, EMKOCTH OyHKe-
POB JUIfl Pa30rpeBa CMECH.

Io JaHHBIM yCIOBHAM BO3MOXKHBIN MOTOK YKIaAKH OETOHHOMH
CMECH B CMEHY OTpe/ieNseTes 1o Gopmysie:

rae ¢ — eMKocTh OyHKepa; Kgp — Kod(ULMEHT HCMomb30BaHus 060-
pynoannst mo Bpemenn (0,8); Ky — k0d(BQUIEHT ydeTa 3UMHIX
YCIOBHii, paBHbI TONPABOYHOMY KOI(HLIEHTY K HOPMaM BpeMe-
HH, IPUHAT ycnoBHo 1,3.

Pacxo1 2nIeKTpodHeprin s pasorpesa 1 M° GeTonHoM cmecH,
kBru/M’, onpesensiercs no Gopmyrne:

Wap=0,75(tsp — te)s

TJe f5p — TEMIIEpATypa Pa3orpeToli GETOHHOM cMecH; f5r — TeMnepa-
Typa GeTOHHOI cMecH nocie tpancnopruposaunus; 0,75 — koaddu-
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20 40 60 80 100 120 140 150

Puc. 18. Kpupas na6opa npounoctn GetoHom knacca B25 npu pasnuusbix
TEMIIEPATYPAX €r0 BBLICPKUBAHKA

Takum 00pa3oM, cOOMIONCHHE NMPHBEACHHOIO PEXHAMA OCTBI-
BAHMA TI03BOJIUT TONYIUTE 58 % OT Rag MTPOUHOCTH.
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Pacuem anexmpuueckoil MowHoCMU Mpancopmamopa

Onpenenuts TpeOyemyio MOIIHOCTh TpaHc(opMaTopa s pa-
30rpeBa 6ETOHHOIT cMecH B GyHKEPE, eCIIH H3BECTHO, 4TO:

— TeMIeparypa pasorpesa GeTOHHOM cMecH &, =75 °C;

— Temreparypa GeTOHHONH CMECH IOCNE TPAHCIOPTHPOBAHMS
t5r=10°C;

— yzienbHOe conporuienue cMeck p = 600 Om-cx;

—Ha IUIOWIANKE UMEIOTCS OYHKepa Ui pasorpeBa OETOHHOMN
CMeCH eMKOCTbIO ¢ = 1,1 M3;

—yknagka GeTOHHON cMecH B KOHCTPYKUHIO MPEANONaracTes
OCYILECTBIATH KPAHOM € NPONOIDKHTEBHOCTBIO LIMKIIA 4y = 8 MUH;

— TPaHCTIOPTHPOBaHHe GETOHHOM CMECH OCYIIECTBISETCS aB-
ToGetonocmecuTeseM V=4 M.

Pewenue:

Tlo JaHHBIM YCIOBUSAM BO3MOXKHBLIA MOTOK YKIaaku GETOHHOM
CMECH B CMEHY OTPEMIENAETCA TaK:

M= L1-0.8-480 40,6 m/cueny.
81,3
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Pacxon snexTposHeprun A pasorpea 1 M” GeToHHOl cMecH
OIpPEENACTCS CACAYIOLIIM 00pa3oM:

Wap=0,75(75 — 10) = 49 kBraaie.
Tpebyemas MOIHOCTb TpaHCHOPMATOPA ONPEILIIAETCA:

p 2306496 Ba
780,91 .





image2.png
LIMEHT, YUUTHIBAIOIIME PacXos| MEKTPOSHEPTHH [Is pasorpea 1 M~
GeronHoif cMecn Ha 1 °C.

Tpebyemas MomHOCTL TpachOpMaTopa ONpeessercd IO
dopmyme:
oo T,
P 8-K,p 080’
¢
rae Ils — notox GeToHHOi cmecu B CMeHY; Wap — Pacxol BIeKTpo-
SHepTHM /Ui pasorpena | M GeTOHHOM cMecH; § — KONMUECTBO Ha-
€OB B cMeHY; Kyp — Kod(ipHIMEHT HCIONb30BaHKs 060PYI0BaHHUS TI0

BpeMeHH, npuHIMaeM 0,9; cos @ — npu oTaeNbHOM TpachopmaTope,
paBHoM 1.




image3.png
Yxnagka OeTOHHOH CMECH IMOCIOHHO NMPOM3BOIMTCA TEMIIAMH,

HE JOIYCKAIOMIMH BPEMs IIEPEKPBITIS K&KIOro ciost Gonee 2,53 4.

TIpenpaputenbio JONMYCTHMAs TPONOILKHTENBHOCTb  TIEPEKPBITHA

€JI0€B IOJDKHA Ha3HAuaThC CTPOMTENbHOM naGoparopueii. Ilpu me-

MEHTAX C HAayanoM cxpaTbiBaHusi He MeHee 1 u 30 MuH jomycTimas

TNPOIOILKUTENBHOCTD NEPEKPbITHA C/I0eB OETOHHOM CMECH Ha3HavaeT-
€41 pacueTHIMU JaHHbIMH (Tabn. 20).

Tabnuya 20

IlDI'IyCT“Maﬂ MPOAOIKHTENLHOCTE NEPEKPLITHA CJI0EB
YKIabIBaeMoii GeTOHHOl cMecH B KONCTPYKIHIO

Temmepatypa | [IpenenbHo AOMYCTHMBIH Bo3pact | TIpementHo fomycriumas
GeTOHHON cMecu, | GeTOHHO CMeCH K Haually ee yK- | MPOIOIKUTENBHOCTS VK-
°C JAIKK JIQJIKA Crios

5-10 1430 Mug 34
1025 1415 Mun 2430 MuH
1520 45 Mun 2415 mMuH

Tpustewaritie. B TabnMUC NPHECICHs! JGHHSIC AA GETOHHBIX CMCCeH, NPHTOTOBACMBIX
¢ noGaskavu CCB 1 CJIB B komuecTse 0,2 % MACCH! LEMEHT.

BemiuuHa cHIKEHUA TeMIEpaTypbl GETOHHOM CMECH 3a BpeMs
€€ YKIIa[K 1 YIUIOTHEHHS PUBOJMTCS B 3aBHCHMOCTH OT TOJIUIHHBI,
BBICOTBI OETOHUPYEMON KOHCTPYKUMHM H JUIMTENBHOCTH YKIAIKH
¥ ymnotHuTens emecn (tabu. 21).




