Практическое занятие №07

Расчет методом термоса
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Методика расчета методом термоса
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Задача
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Метод ускоренного (горячего) термоса
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	Допустимое время нахождения бетонной смеси в пути, не должно превышать:
[image: ]
[image: ]





[image: ]






































[image: ]






































[image: ]






































[image: ]






































[image: ]


























[bookmark: _GoBack]
image4.png
zjor|s|o|riscior|e|L|s|e|T|8[sofs|v|e|sT{o|s|r|e|T|T

VI|TLoT| L[S | € |T1for|8 |9 ¥ |sT|S6|s'8|s°9| S [s°€| T |S°L|s'9| S [ ¥ [8TS T

n
o

09{08 |0¥|0€|0T| 0T [09]0¢ [0¥|0£[0T| 01 (09| 0S| OF |0€| 0T 01090 0F[0[ 0T [O1

HUW ‘BuHedodurdouonedL kwadg

0g- 0T (U 0

Do ‘exArreod otomukden edfredsuma],

L

£V ‘80808 TLOONNY

BI0GRE O HOWIENOAILLO
HOIWD HOHHOLQ BdKedaums,

(1yy) wornaeadg wanwada4 > XeHHMEWOLER €
agogadou ndu ), ‘1adLredsnwsr ndoron aannogodnrnandg
9] phnrgn]




image5.png
— Afy — 1IOTEpH TEMIIEPATYPhI 32 BPeMs YKIAIKH M YIUIOTHEHUS
©6eToHa, ipu eperaze Temneparyp B 1 °C, onpezensiores 1o tadn. 17;

Tabnuya 17

ToTepn TemnepaTypeIl GeToHA 32 BPeMsi YKJIAAKH H YNIOTHEHHS
(npn nepenane Temneparyp 1 °C) (Ay)

HanmeHoBaHHe 1 pasMepe
KOHCTPYKLHH, CM

CHIDKEHHE TEMIIepaTypsl GETOHA,
B gonsx °C, PH JUTHTENBHOCTH YKIall-
KH 1 yTITOTHEHUS, MUH

1 5 10 15

TLIHTBI H CTEHbI TONUHHOI:

6 0,003 | 0,15 03 045
8 0,0022 | 0,11 0,22 0,33
10 0,0018 | 0,09 0,18 0,27
12 0,0015 | 0,075 | 0,15 | 023
15 0,0012 0,06 0,12 0,18
20 0,009 | 0,045 0,09 0,14
25 0,008 0,04 0,08 0,12
30 0,007 | 0,035 0,07 0,11
10 0,005 | 0,025 | 005 | 008
50 0,004 | 0,02 0,04 | 0,06
Banku BBICOTOM:
25 0,006 0,04 0,08 0,12
30 0,007 | 0,035 | 007 | 0,11
10 0,005 | 0,025 | 0,05 | 008
50 0,003 | 0,015 0,03 0,04
60 0,003 | 0,015 0,03 0,05
70 0,003 | 0,015 | 003 | 005
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— Afon — IIOTEPU TEMIEPATYPBI HAa HAarpeB OnanyOKu U apMary-
pot, °C, onpenenseres no tabun. 18;
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Tabmuya 18
Tlorepn Temneparypbl GeTOHA HA HATPEB apMATYPhI i onanyGku, °C
(npu nepenage Temneparyp 1 °C)

Pacxon Moiyn oBEpXHOCTH, M~
Ne Tenioorpa- | apMaty-
JieHns pbt Geto-
Ha, ke 2 4 6 8 10 12
50 | 0,023 | 0,037 | 0,051 | 0,073 | 0,078 | 0,092
1 150 0,042 | 0,055 | 0,069 | 0,083 | 0,097 | 0,11

300 0,068 | 0,082 | 0,096 | 0,109 | 0,123 | 0,137

50 0,032 | 0,053 | 0,075 | 0,098 | 0,119 | 0,142
2 150 0,05 | 0,072 | 0,093 | 0,116 | 0,138 | 0,16
300 0,076 | 0,098 | 0,122 | 0,143 | 0,164 | 0,186

50 0,012 | 0,014 | 0,017 | 0,019 | 0,022 | 0,024
3 150 0,03 | 0,033 10,035 | 0,038 | 0,04 | 0,043
300 0,057 | 0,059 | 0,062 | 0,064 | 0,067 | 0,068

50 0,019 | 0,028 | 0,038 | 0,047 | 0,056 | 0,065
4 150 0,038 | 0,047 | 0,056 | 0,065 [ 0,074 | 0,083
300 0,63 | 0,073 ] 0,083 | 0,092 | 0,101 | 0,11
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—R % ot Rag — TpebyeMas IIPOYHOCTh K MOMEHTY 3aMOPaKH-
BaHus OeroHa, 3amaercs win Oepercs no CHull. Pacuer comurest
K ONPEENEeHHIO JIHGO Try TI0 3aNaHHOI BEMUYHHE /5, OO /5., — IO
3ﬂﬂaHHOﬁ BEITHYUHE Trp U ONIPEACTICHHUIO To;

Ty— ONpEJeNnseTcs ONBITHBIM myTeM. [lo HaiimeHHOMY Ty
B Tab1. 17 onpenensercs Aty.

IloTepu TeMmepaTypsl 3a BpeMs YKITaIKd U YIIIOTHeHHS 6eTo-
Ha TIpU Pa3HOCTH TeMIepaTyp GETOHA H HAPYKHOTO BO3IyXa PaBHBL
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Aty = (fon—tun)-
Ilpu 3anaHHOM BEMHYHHE f5 4
Aty = tey—ton— Loon — Aty(fsn — bus):

TTo Atyp, HaiiensoMy 1o tadi. 16, onpesensercs Trp.
TIpu 3a5aHHOMN BeNMMUHHE Trp IO Tabn. 16 onpenensercs Atr,.
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- unn_’w+Aty‘tuxa
o 1+Az,

TIIE #y5 — TEMIIEPATypa HapyXKHOro Bo3ayxa, °C.
TIpoOmKHTENBHOCTD OCTEIBAHMS GETOHA PACCUMTHIBAETCA MO
¢opmyrne B.I'. Ckpamracpa:

o Gt =1+
° 736K, My ligey )

rae Cs — yAenbHas TemIoeMKocTs 6etona, kHk/kr-°C; ys — 00beM-
Has Macca GeTOHa, KI/M’; fox — KOHEeHas Temneparypa GeToHa, 10
KOTOpOH TIPOBOJIMTCA PacueT TPOOIKUTENEHOCTH OCThIBaHuA, °C;
O — remnosbizenenue 1 xr UCMEHTA, 33 BPEMS OCTHIBAHILA GeToHa;
11 — pacxofl iemeHTa B GETOHE, Ko/, s Kr — xoappurment rerwomne-
penaun onany6ku, Br/(m*°C), ta6ir. T1.4.4; My — MOZIYTh TIOBEPXHO-
CTH, PaBHBIH M3 f6.cp — CPE/IHee 3HAYEHUE TEMIEPATypPhl 3a BpeMs
octeBanus, °C; #5.¢p = (tsu + 3,6 - 2Mp)0,5, °C; My, — mocrapnsercs
6e3 pasMepPHOCTH.

TennoBbIENCHNE [IEMEHTA PA3MHYHBIX BUJOB i MApOK B 3aBH-
CHMOCTH OT TEMIIEpaTyphl TBEPACHHS H BPeMEHH TBEPIEHHS Ompe-
nensiercst o Tadi. 19,

TIpy HeCKONBKUX PAsIMYHBIX TEIIOOTPAKICHHAX OJHOH KOH-
crpykuu ¢ Kj, Kz, Ky M cOOTBETCTBYIOMMX IUTOWALAX F, Fo, Fy

FK+ B Kyt by K,

K =
R+ B+t F,
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Iopsanok pacyera MpoAOMKHTETBHOCTH OCTBIBAHUS CIICAYIOLIHIA:

—mno dopmyne B.I'. CkpamraeBa ompenensercs MpoIOIKI-
TEeNbHOCT OCTBIBaHMS Oe3 ydyera TeruosbiaeneHus Gerona (O = 0);

— 110 HaliIEHHOMY To, OMB3YSICh Tabu. 19, onpenensercs O;

—mnozcrasnas Q B dopmyny B.I. Ckpamraesa, cuoBa onpese-
TFETCA To, KOTOPOE GyAIeT GONBLIE NPEABIIYIIEro;

— narniee 1o Tabn. 19 yrounsercs O M CHOBA MOJACTABIISAETCS
B dopmyy;

—TaK MOBTOPAETCA 0 TeX IO, ToKa TOCHeHee T, He Gyaer
OTNHYATLCA OT MPEIBLAYIIEro Ha BEMMYUHY 5 %o; R — onpeaensercs
10 pHC. 14 B 3aBUCUMOCTH OT To U #5.cp-
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14. Kpusble HaGopa npousocTu Getona kiaccos B15-B22,5:

- npu TemnepaType TsepacHna Ao 50 °C wa nopranaueMerTe M400-500;
& — To e, NpH TemmepaType ToepcHyA 1o 80 °C; 6 — MPH TeMTepaType
Teepaeta 10 50 °C Ha WnAKonopTIaRALeMetTe MA400-500; 2 —10 ke, NP
Tenmepatype 0 90 °C
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Hexoonvie dannvie:
Topon
Mecsig
P | — Temneparypa GeToHHOH cMecH
TIPM BBIXOJIE H3 TPAHCIOPTHOrO
1 cpencTaa
— Bpems nepeBo3ki
BricoTa noseMa KpaHoM
Mapxka aBromoGuIs
Bpewmst yknagkua
Tumn onany6ku
Knacc Gerona
Pacxop uementa
Mapka nemMeHTa
Pacxon apmatypot
Temmneparypa 6etona
KOHEYHas

1. Tomck
SHBaph

oy =140 °C

Tnep = 8 MHH
Hyoz=12M
SUIMM3-555
Ty = 10 MuH
v

B15

11=350 xr/n®
M400

P, =70 kr/v’

Iox=+5°C
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Pewenue:
1. Onpezemam oGbem 6eTOHA B KOHCTPYKLIUH:

V;=3,7-3,7-0,3+1,2-1,2-3,3=8,859 »’.
2. PaccuntaeM MOBEPXHOCTD OXJIAXKACHUS KOHCTPYKIIHU:
F,,=4-3,7-0,3+4-1,2-3,3+3,7-3,7=33,97 M’

3. Ompezenm MOTy/Ib OBEPXHOCTH KOHCTPYKLIUH:
Foy 33,97 -
M, =88 =220 23,83 7,
Vs 8859
4. OnpenemaM CYMMapHOE OTHOCHTENIBHOE CHHIKEHHE TeMIIe-
paTypbl 6eTonHOIt cMecH TIpH BCCX OMEPALUAX: TPAHCIOPTHPOBAHUH,

neperpy3Ke, yKIaake U VIDIO THeHHH.
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4.1. [lpu TpaHCTIOPTUPOBAHUH:
Aty = Aty 1y, =0,003-8 0,024 °C/°C,

e Af'r, — OTHOCHTENBHOE CHIDKEHHE CPEAHEH TeMIIepaTypbl GeToH-
HOIt cMecH ipu TpaHcTiopTipoBke (Tadu. I1.4.1).

4.2. I1pu nepeMelIeHHH KPaHOM:
At =0,0022- H,,, =0,0022-12=0,0264 °C/°C.
4.3. TIpu neperpy3ke U MOrpy3Ke:
Ar, =0,032 °C/°C.
4.4. TIpu yKmajike ¥ yrIOTHEHHH:
My, = AL, -1y, =0,007-10=0,07 °C/°C,

T Af'ynn — OTHOCHTENIBHOE CHIDKEHHE CpefHell TemmepaTypsl 0e-
TOHHOM CMEeCH NP YIUIOTHeH!H 1 yknajke (tadn. [1.4.2).

4.5, Onpeﬂenmi CYMMapHO€ OTHOCHTEIIBHOEC CHWKECHUE TEM-
TepaTypbl:
YAl = Al + Al + AL, + AL, =
=0,024+0,0264 +0, 03 =0,1524 °C/°C.
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5. OnpefiemiM HavajbHYI0 CPENHIOI0 TeMIeparypy OeTOHHOH
CMECH TI0C/IE YKIAJIKK B ONATYOKY, YIUIOTHSHHS H YKPBITHS:

DA

Iy ="
1-> A,
rae f5x — TeMneparypa GeToHa HavanbHasd, °C; Zey — TeMmepaTypa

GETOHHOIT CMECH TPY BBIXOJIE M3 TPAHCIIOPTHOTO cpenctsa, °C; fip—
TeMIIepaTypa HapyxHoro Bo3ayxa, °C (tadin. 11.4.3).
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foy = o, (1= A1, )+ £, > At
f5 =40(1-0,1524)+(~19,1)0,1524 =30,99 °C; #5, =31 °C.

6. Onpenenam Temnepatypy GETOHA ¢ y4ETOM HArpeBa apMaTypbl:

Co¥lon + CiPutyy
Cors+CP,

I =
rae Cy — ynenbHas TemioeMkocTh apmarypsl, kJh/(kr°C); Co=
= 0,48 klx/(xr-°C); Cs — ypenbHad TEMIOEMKOCTh GETOHa,
i J[x/ (kr- °C), Cs = 1,047 KI[)K/(Kr °C); Yo — oObeMHas Macca 6eTo-
Ha, KO/M>; Y5 = 2400 K/, Py — PacXom apMaTypsl, KI/M; fsy—
Temreparypa 6eTona HadaibHas, °C; f; s — TEMIIEPATYPA HAPYIKHO-
ro Bosjyxa, °C.

. 1,047-2400-31+0,48-70(-19,1)

.= =30,34 °C.
1,047-2400+0,48-70
7. OmpesenuM CPeIHION TEMIIEPATypPy OCTHIBAHHS OeTOHA:
t o=t lgy —Tsy -
oo =l 031 0,181 M, +0,006(5, —5,)°

Lo=5s 30,34=5 218,54 °C.
o0 =27 105+0,181-3,83+ 0,006(30, 34~ 5)
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8. lIpenedperas TEIUIOBBIACICHHEM UEMEHTA (IK30TEPMHS), OII-
pemenumM Bpems ocTeiBaHus 6etona no opmyne b.I'. Cxpavraepa:
’
= Co Yol —1s,)
>
3,6 K, M, (80 —4,)

rae K; — ko3(dHIMeHT Temonepenayn onanyoky, 3aBHCHT OT KOH=
CTPYKUMHK onanyOKu 1 ckopocTy BeTpa (Tabm. 1.4.4).
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Odnacmo npumenenua

Meron Tepmoca 1enecoo0pasHo NPUMEHATh IS CIEAYEOIIIX
MOHOJIUTHBIX KOHCTPYKUMI: MAcCHBHBIX ()YHIAMEHTOB, OIOKOB,
TUTUT, CTEH, KOJIOHH, PAMHBIX KOHCTPYKUMIE ¢ PasHBIMH 3HAYCHHAMU
Moy noBepxHocTH (My), a Takike TEMIEPATYPHEIX PEKHMOB T0-
JIOrpeBa 1 BbLASPKUBAHHS GETOHHOH CMECH.

Cyunocms sMemooa

CyIHOCTh Croco6a 3aKTI0uaeTes B HCNONb30BAHMN Tema G-
TOHA 32 CYET [0JIOrPeBa 3a0NHUTENe U BOb WK GETOHHOI cMecH
JI0 YKITaZIKH ee B ONanyOKy, a TaKKe B HCTIOB30BaHHH K30 TepMIYe-
CKOTO TeIa, BBIICIAIOMIErocs MPU TBePACHHH LIEMEHTa, TS IPHOG-
perenus 63TOHOM Saﬂalllloﬁ TNPOYHOCTH B NPOLECCE €ro MEUIEHHOro
OCThIBaHUS B yTeIUIEHHOMH onany6ke g0 0 °C.
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1,047-2400(30,34-5)

__ LOAT-2400030.34 75) __y)5 574, 5, =48 cyr.
T TS e 07 A B8 (o) fe RO AT

9. OnpesenuM MPOYHOCTh, KOTOPYIO Habeper GEToH 3a Bpe-
Ml OCTBIBAHHSA Tocr = 115,27 u u cpenneit TeMmepaTypbl OCThIBa-
Hus GeToHa 5., = 18,34 °C. Ilo nomorpamme (puc. I1.4.1) wis Ge-
toHa mapkin M200 (B15) Ha nopriananemente M400 Geron Ha-
Gupaer 58 % ot Rys.
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MeToz1 yCKOPEHHOTO TepMOCa BKIIIOYAET:

— OBBIMHBIE «TEPMOC) TP YKIaaKe OETOHHON CMECH B OMa-
TyOKy ¢ HaYaILHOM TeMneparypoii (%) 10, 20, 30 °C;

— Npe/IBapUTeNBHEIH JeKTpOpazorpes GETOHHOI CMECH Ha CTpo-
uTenbHOI mowazke 10 50-70 °C ¢ TOMOIIBIO HEKTPOIOB ¢ THTAHIEM
OT CeTH MepeMeHHOro ToKa ¢ HanpsbxeHneM 380 (220, 127) B.

Viianka 6eTOHHOM CMECH BBIMOJIHACTCS HA OTOrPETOE M MO/~
TOTOBJIEHHOE K 60TOHHpOBaHl/IIO OCHOBaHHE.

Pauee ynoxennblii 0eToH M IpoMep3lee OCHOBAHUE OTOrPeBa-
forcst Ha riybury 300 MM. Mepanbie Ty4HHICTBIE TPYHTBI OTOrPEBa-
FOTCS /IO TIONIOYKUTEIBHOM TEMIIEPATypBI Ha DiyOuHy He MeHee 500 Mm.
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— 30 MHUH TIpH TEMIIEPATYPE CMECH f5c = 40 °
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— 45 MUH OpH TeMIepaType cMecH f5¢ = 20-30 °C;

— 120 mun npu Temmeparype cMecH f5c = 510 °C.

OnruManbHas TeMIeparypa oTIYCKaeMoil ¢ 3aBoia GeTOHHOM
cmecu cocrasiseT 30 °C, a ¢ yueToM IpeiBapuTebHOrO pasorpesa
GeToHHOI cMecu y MecTa yknaaku — 10 °C.
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Tabnuya I1.4.1

H3menenue TeMnepaTypsl Af'y, PH TPAHCIOPTHPOBKE
PA3THUHBIMH ABTOCPCACTBAMU

[ J—— Mapxka min KoHCTpyK- | OGbeM nepeBo-
P P 1A TPAHCTIOPTHOTO | 3HMOit 6eToH- | rpag/rpamMuH
THPOBAHHS . o 3
yeTpoiicTea HOI CMecH, M
TA3-93 14 0,0037
ABTOCAMOCBANAMHI 3UJI-MM3-555 2 0,003
MA3-503 32 0,0025
Ky30B ¢ 1BOitHOI 05-
IMBKOH, ¢ IPOCTPaK-
ABTOGETOHOBOSAMH | (oo eIy HiMH 32 0,00022
50-60 MM H KPBIIIKOH
Banba onpokumHas
ABT0bazIBEBO3AMU © LIapHHpHO- 1.6 0,0009
POJIHKOBBIMH 3aTBO-
pamu
Tabnuya I1.4.2

W3menenne TeMnepaTypbl Af'y IPH YKIAIKE H YIIOTHEHHH

OTHOCHTEIIBHOE CHIDKEHHE TEMIIEpa-
TypBI IpH yKnazke Ar'y

TonuiHa KOHCTPYKIHH , MM

0,03 60
0,018 100
0,012 150
0,009 200
0,007 300
0,005 400
0,004 500
0,003 600
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Tabnuya I11.4.3

Cpeausas MecsiMHas TeMIepaTypa Bo3ayxa, °C

nfcpri:‘h;’fm U nm v v v fvin] x| X | x| xo
Anaficiati wpait
Baprayn —17,5(-16,1-9,1| 2,1 | 11,4|17,7| 19,8 16,9| 108] 2,5 | -7,9| -15
Pybuosck  |-17,5]-16,4|-8,9] 3,6 | 12,6]18,7[20,5[17,7| 11,8 3,7 | 7,1 |14 9)
Unkncran obnacts
tapa 33.829.7-183] 4.9 4.4 [12,7] 162] 13 [ 52 [-64] 22519
tara 262222111 0.4] 8.4 [157] 178]152] 7,7 [-1.8]43[ 235
Keneposcran obracts
Keweposo 18816 -98] 1 [9,7[163]188]154] 95 13 [0.6] 169
Kncenesex  [-172[153]8,1] 2 [ 10 [16,6]18.8]158] 10 [22[-83]154)
[Hosoxysmemws |-17,2|-15,5-8,1| 2 | 10 [166]1838[158| 10 [ 22 |83 [-154]
Mpoxomsesex |-17.2-15,5-8,1] 2 [ 10 [16,6[188[158] 10 [ 22[-83]154]
Mapmmece  |-17,8|-162]-93| 08 | 9 [159]183[152] 9,1 [ 1 [-9,1[-162]
Kpacospekuii kpait
|Auusck -17,7{-15,6( 9,1 | 0,4 | 8,6 |15,6(17,9| 15 0,6 | -9,31-16,3]
[kpacrompes [-17,715,6) 9,1] 0,4 [ 86 [156]17,9] 15 0,6 |-9,3]-163)
Mumyormex [208] -19]89] 3 [105]172[19.8]169] 10 [ 19 ]899
Tomcras o6racTs
|Acuzo -19,1(-16,9| 9,9 0 |87 ]154]183]15,1] 93| 0,8 |-10,1-17,3
[Komnameso  [20,7-18,7-10.8[-0,7] 7,3 [152] 18 [144] 8,7 [ 0.1 11,4194
[Tonex 10,6990 0 |87 [154[183]15,1] 93] 0.8 10,1173
HosockGHpckas o6nacTs
[Hosocusuper [-18,817,3-10,1] 1,5 [10,3]16,7] 19 [158] 10,1 19 [02] 165
Vipkyrokan o6nacts
peyrex [206[8,1[94] 1 [85[148]17.6] 15 [ 82105 [-104f184)
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Tabnuya I1.4.4
Kosdpduunent rensonepeaaun onany6kn pasinunoii Konerpykunn Ky

Koouuient

Tin onanybik Marepuan g’g;"‘:{‘l';‘ Cropocts serps, we

0 5 [ 15

1 Tloora 25 24 | 52| 598

Il Joowa 20 205 | 36 | 394
Tooa 25

i Toms - 13 | 3| 325
Toowa 25
Tooka 25

v Tlesomnact 30 067 | 08| 0s2
Darepa 4
Toora 25

v Tom - 087 [1,07| 11
Bata wneparsan 50
Danepa 4
Meramt 3

VI Bara MuHepansHas 50 1,02 | 127 1,33
Panepa 4
Panepa 10

Vi ‘AcBeet 1 28 | 51| ss
Darepa 10
Tomb -

VI S = 074 |08 | 09

X Tom: — 127 | 1,77 187
Tllnax 150

X Tom — 101 | 131 137
T 50

* TIHNEHACTCA C COTYATBIN HAFPSBATENICN, PACTIONOCHHBIN NEAY CHOTMH acOecTa.
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Puc. [1.4.1. Kpussie naGopa npounoctn Getonou kaccos B15-B22,5:
@ — npu Temmepatype Teepera 10 50 °C Ha mopianmemexte M400-500;
6 — TO e, IpH TeMTepaType TRepIeHHA 110 80 °C; & — NPH TeMIepaType
TeeprcHus 70 50 °C na mraxonopTianmuencrTe MA00-500; 2 —To ke, Mpi
Temneparype a0 90 °C
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Tabnuya 19
TensoBbiAenenne HeMeNTa PAsTHYHBIX BHI0B H MAPOK
B 3ABHCHMOCTH OT TEMINEPATYPbl TBEPIACHHS H BPEMEHH TBEPIEHNS

é» Tennossinenenue, JHK/Kr
Bun gé) Bpewms TBepnenus, cyT
E o
fapia E Hlo2s|os| 1| 2| 3|7 |14]28
10 | 84 [259 [41,9] 83,9 |125,7]188,6(230,6/272,4
obman | 20 | 252 | 419|754 125.7]1676230.5251.4]283.3
M300 40 | 50,3 | 83,8 [146,7] 188,6]230,5]251.4[293,3] -
60 | 83,8 [146,7]188,6[230,5[272,4[2983] - | -
5 | = | = [293]62.9]1089]188.4[209,5[251.4
Mopramz- |_10_| 12.6 [ 252 [50,3 | 104,8]146.7]209,5]251.4[293.3
LemeHT 20 | 41,9 | 66,9 [104,8]167.6]209.5]272.4]314,3]335.2]
M400 40 | 83,7 [133,9]188,6[230,5[272.,4]314,3[3352] —
60 |129,8]188,4[230,5[272.4[3143[3352] - | -
5 | 12,6 [ 252 [41.9] 88,8 [125,7]188,6[230,5[272.4
Moprnana- | 10 | 25,2 | 41,9 |62,9[104,8167.6[251,4[393,3[314,3
uemenT 20 | 41,9 | 83,8 [125,7] 188,6]251,4]293,3[335,2[377,1
M500 40 [104,8]167,6[209,5]272,4]293,3]356,2[377,1] -
60 |188,6]230,5[2724[3143[356,2[ 377 | - | -
10 [ 33,5 | 50,3 | 75,4 ]125,7]167,6]372,4[335,2[377,1
BTL] 20 | 62,9 |104,8]146,7]209,5]293,3|335.2[377,1] 419
M600 40 [117.3]188,6[230,5]293,3]335,2[377,1[ 419 | -
60 |209,5251,4[2933[3352[377,1[419 | = | -
10 | - [252]33,5] 62,9 [104,8]167.6]209,5]230,5
ILITTLL 20 | - 335 [629]1257]146,7]209,5]251,4]272.4]
M300 40 | 41,9 [ 754 [117,3] 167.6]209,5]251.4[272.4] -
60 | 629 [104.81146.712005[230512724] — | —




image2.png
Pacyer ocHOBHbIX NapaMeTpoB GETOHMPOBAHHS B 3UMHUX yC-
JIOBUSIX € BbIIEPIKHBAHUEM OeTOHA CrIoco0OM TepMoca.

TIpuusAT! CeayIOMMEe OCHOBHbIE NApaMeTpbl GETOHUPOBAHUS
B 3UMHHX YCIOBHAX:

— fgn — HAYANbHAA TeMnepaTypa GeTOHa Noce YKIAAKH H YII-
JIOTHEHHUS, 00BIMHO 3agaercs u pasHa 25-30 °C;

— foy —TEMIIEPATYPa M3rOTOBIEHIS GETOHHOI cMecH, H3MepseMas
cpasy Tocyie BEITYCKa ¢ 3aB0Jia, 00bIMHO 3ajaeTes U pasHa 3540 °C;

— Afyp — IOTEPH TEMIEPATYPbI GETOHHO CMECH MPH TPAHCTIOP-
TupoBaHuy, °C, onpeaensores no Tadn. 16;




image3.png
— Trp — BPEMS TPAHCIIOPTHPOBAHHS GETOHHON CMECH, MUH, OI-
penensercs o Tadn. 16;

— Ty —BpPEMS YKIAIKHA U YILIOTHEHHS, MUH;

— To — BPEMSI OCTHIBAHMSI, U;




