[bookmark: bookmark67]Практическое занятие №08
Пример расчета электропрогрева (электродного прогрева) бетонной смеси.
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re Af'rp — OTHOCHTENILHOE CHIDKEHHE CPEHEl TeMnepaTypbl GeTOH-
Hoit cMecH npu Tparcnoptaposke (Tadi. I11.4.1).
4.2. TIpu nepeMeIieHHH KpaHoM:

At =0,0022- H,,, =0,0022-12=0,0264 °C/°C.
4.3. Ilpu neperpysKe U Morpyske
Ar, =0,032 °C/°C.

4.4. TIpu yknaake M YIUIOTHSHUH
A, = At -7, =0,007-10=0,07 °C/°C,
Te Aty — OTHOCHTENIBHOE CHIKEHHE cpeiHell TeMmeparypsl GeToH-
HOIt CMecH IIPH YINIOTHEHHHU | yKIaake (Tabm. [1.4.2).

4.5. OnpenenuM CyMMapHOE OTHOCHTENBHOE CHHKEHHE TeM-
TiepaTyphl:

S Aty = AL+ Aty + AL+ AL =
0,02+0,0264+0,032+0,07 =0,1484 °C/°C.
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Tabnuya I1.4.1

U3menenue TeMnepaTypbl Af'y, pH TPAHCIOPTHPOBKE
PA3THUHBIMH ABTOCPEACTBAMH

Mapka TH KOHCTPYK-

OGBeM nepeBo-

Crtoco tpaciop- 1A TPAHCIOPTHOTO | 3HMOIt GeToH- | rpap/rpamMuE
THPOBAHHS . 3
yeTpoiicTea HOIf cMecH, M
TA3-93 14 0,0037
ABTOCAMOCBATTAMU 3UJI-MM3-555 2 0,003
MA3-503 32 0,0025
Ky30B ¢ 1BOItHOI 05-
IIMBKOH, € MPOCTpaH-
ABTOGETOHOBOSAMH | (oo eIy HiMH 32 0,00022
50-60 MM 1 KpbILIKOH
Banpa onpokusas
ABTODazIBEBO3AMI © LIapHHpHO- 1.6 0,0009

POTHKOBBIMHU 3aTBO-
pamu
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Tabnuya I1.4.2

W3menenne TeMnepaTypbl Af'y IPH YKJIAIKE H YIIOTHEHHH

OTHOCHTEIIBHOE CHIDKEHHE TEMIIEpa-
TypbI IPH yKamke Ay

TonuiHa KOHCTPYKIMH , 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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5. OnpezeiM HAYaNbHYIO CPEHION0 TEMIIEPaTypy GeToHHOM
CMECH TT0CTIe YKIIAJIKH B ONayOKy, YIIOTHEHHA H YKPBITHA:

Ll Yan)
o T >
A,
T fs.x — TemMneparypa Oetona HauanbHast, °C; e, — GeTOHHOI cveck

NIPH BBIXOJIE M3 TPAHCTIOPTHOrO CpecTBa, °C; &, — TEMIIEpATypa Ha-
pyxuoro Bo3ayxa, °C (tabn. [1.4.3).

(5-(=33,8)0,1484)
=" =11,78°C; £,~12°C.
o 1-0,1484 & ¢

6. OnpenielmiM BpeMs IO TbeMa TeMIIEPaTyphl:
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Tabnuya 11.4.3
Cpeansas MecsiMHas TeMIepaTypa Bo3ayxa, °C

Kpaii, 06~

nacT®, nyHKT 1 I | 10| IV | V| VI VIIVII IX | X | XI|XI

Asraifckit kpait

Baprayn  |-17,3]-16,1{-9,1] 2,1 | 11,4 [17,7] 19.8| 16,9 [ 108] 2,5 | 79[ -15

Pysuosex  |-17,316.4] 8,91 3,6 [ 12,6] 18,7]20,5]17,7] 11,8] 3,7 [ 71 |19
Unmkwcran obnacts
[tapa 33,820,183 4.9 4.4 [127] 162] 13 [52[-64] 22319
tara 262222111 0.4] 8.4 [157] 178]152] 7,7 [-1.8]14.3[ 235

Kemeposcran obracts
Keweposo 18816 -98] 1 [9,7[163]188]154] 95 13 [0.6]169)
[Knceneeex  [-172/-153] 8,1 10 [16,6]188]158] 10 [22[83]154

2
Hosowysneu |-172]-155|8,1] 2 | 10 [16,6]188]158 10 | 22 |-83] 154
Mpoxomsesex |-17.2]-15,5-8,1] 2 [ 10 [16,6[188[158] 10 [ 22[-83]154]
Mapmanex  |-178-162] 93] 08 o [1s9[183[152] 01| 1 [0.1]h16]
Kpacrosperuii kpait
[Aummcxc 1771591 04 ] 86 [156[179] 15| 9 [o6]903]6]]
Kpacuospex  |-17,7]-15,6/-9,1] 04| 8.6 156 179] 15| 9 | 0693|1163
Minyenex |-20.8] -19[-8,9] 3 |10,5]172[198[169] 10 | 1,9 [-8,9]174]
Tomcias 067acTs.

lAckzio —19,]-169-9.9] 0 [ 87154 183]15.1] 93 0.8 [-10,117.3]
Konnaweso  [20,7]-18,7-10,8] 0,7 7,3 [152] 18 [14,4] 8,7 [ 0,1 [-11.4]-194]
Tonick 19,1169 -9.9] 0 [87[154[183]151] 93] 0.8 [-10,1}173]

HosockGHpckas o6nacTs

[Hosocusuper [-18,817,3-10,1] 1,5 [10,3]16,7] 19 158] 10,1 19 [02] 165
Vipkyroxan o6nacts
peyrex  [206[8,1[94] 1 [ 85148 17.6] 15 [ 82105 L0484
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rae Vp— ckopocTh noabeMa Temneparypst, °Clu; 7= 0,18 cyr.
7.OnpenenuM CpeaHio Temneparypy OeToHa 3a NepHox
ToibeMa:
ool tley _40+5
P 2 -
8. 3a Bpems noreema Temneparypsl 4,38 w, npu cpeHeit Teme-
parype nogsema 22,5 °C, onpenensiem, 4to 6eron Habeper 10 % ot Ras.
9. OnpenemIM cpeTHIOI TeMIIEPaTypy OCTHIBAHUA GeTOHA:

——=22,5°C.

by =5y

m -

.=t =
fep — 0x 103+0181M +o 006 (t,, ~5,)

=5+ 40-5 =22,5°C.
1,03+ 0,181-4,19+0,006(40—5)

10. TpeneGperast TeMOBbIACIEHNEM LEMEHTA (IK30TEPMIs),
Onpe/eNM BpeMs ocThiBaHus 6eToHa no dopmyne B.I'. Ckpamraepa:
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oo CoWolly=ted _ 1,05-2400(40-5)
3,60, Myl —ha)  36°L07-4,19(22,5-(-33.8))

97 4

Toer = 4,05 cyT,

rae Kr — KO3pQULHEHT TeIonepeaun onany6ku 3aBHCUT OT KOH-
CTPYKUMHK onanyOku ¥ ckopocty Betpa (Tabn. I1.4.4).

11. OnpeneniM IPOYHOCTB, KOTOPYIO HabepeT GETOH 3a BpeMs
OCTBIBAHHUS, Tocr = 97 4 M CpeIHE TEMNEPaTY P! OCTHIBAHMS OETOHA
f5.cp= 22,5 °C. Tlo nomorpamme puc. I1.4.1 w1t Gerona mapku M200
(B15) na noprnanauemente M400 6eton Habupaer 35 % ot Ras.

12. Ilo Toif 5ke HOMOTpaMME OTPENEIHM BPEMS H30TepMUYe-
CKOTO MPOrpeBa Ty = 0,67 cyt. = 16 4, 32 koTopoe OetoH HaGupaeT
25 % OT Rus, octaBimmecs ot 70 Ya.

13. Onpenenny TPeOYEMYIO YJENBHYIO MOIIHOCTh B MEPHO
TIO/IbEMA TEMIIEPATyPhI (Tal1. 44-46):

Py =5315 KB/,
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Tabnuya I1.4.4
Kosdpduunent rensonepeaayun onany6kn pasinunoli Konerpykunn Ky

Koouuient
Tin onanybi Marepuan g’g;"‘:;l';‘ Cropocs seTpa, e
0 5 [ 15
T Toowa 25 244 | 52| 598
Il Joowa 20 205 | 36 | 394
Tooa 25
i Toms - 13 | 3| 325
Toowa 25
Tooka 25
v Tesomnact 30 067 | 08| os2
Darepa 4
Toora 25
v Tom - 087 [1,07| 11
Bata wneparsran 50
Darepa 4
Meramt 3
vi Berawmeparran | 50| 102 [127] 133
Panepa 4
Panepa 10
Vi ‘AcBeet 1 28 | 51| ss
Danepa 10
Tomb -
VI S = 074 |08 | 09
™ Tom — 127 | 17| 187
Tllnax 150
X Tom — 101 | 131 137
Bara wneparsras 50

* TTpUMEHACTCA C CETUATHIM HATPEBATENIEN, PACTIONOAKEHHBIM MKy CIOTMH ACGECTA.
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Puc. [1.4.1. Kpussie naGopa npounoctn Getonom ktaccos B15-B22,5:

@ — nipu 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 maxonopTanmuencrTe M400-500; 2 —To ke, i

Temneparype 10 90 °C
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14. Onpenenuv TpeOyeMy:o YAECNBHYKO MOIIHOCTh B IEPHOJ
M30TEPMHUUYECKOr0 nporpesa 6etoHa (Tadn. 47-49):

P =0,388 kB’

i

15. OnpenenuM MOLIHOCTH YCTAHOBKM HA NEPHOJ, MOIbEMa
TEMIIEPATYPhI ¢ YUETOM CMEHHOTO ITOTOKA Getona:

P, = PV, =5,315-6,6 = 35,08 xBr,

riie Vs —oGbem Getona B KOHCTPYKLMH, M.
TIpunumaem TpacdopmaTop MomHocTeio 50 kBT Thma

TMOA-50. HanpsoxeHue Ha BbIXOZAE JAaHHOro TpaHcdopmaropa 49,
60, 70, 85, 103, 121 B onpezensercs o Tabn. [1.4.6.
16. Pacxop anexrpudeckoil SHeprun

W= PP 1, + P, =5,315-4,38+0,388-16 = 29,49 B/’




image13.png
Tabnuya 11.4.6
Texun4eckas XapakTepHCTHKA NONMKAIOWHX TPancdopMaropos

5 | Hanpsxenue, B Cuna Toka, A =
g |z
] : : >
= |E| ¢ ¢ ¢ ¢ |3 £
= E| £ z = z s =
EA -] g H g s &
=] a. =) o =) <
5l £ & g g a
612,22, 480,320,
TCrIK-204( 20 [380,220[38,48, 62| - [240,160, | 260 | 77571
101 120 x
19, 60, 70 "
rvoa-s0 50| 380 | 85,103, 76,65,53 | 418,239 | 473 | 980930
o0 1232
19, 60, 70,
rMob-63 [ 63| 380 |85, 103, | 96,82, 69 | 520,301 | 900 |1130x1200
i X890
< 50,61,87, 670,470, 1450x1290
ra0-s0/10{ 50 380, 2200 S8 131,76 | §15 475 | 590 | 1450412
50,61, 87, 572,470, 1050x1290
rve7st6 (50380, 2200 SR8 131,76 | 515475 | 6so 105012
19, 60, 70
icTro663 | 63| 380 | 85,103, - - Jeo| -
i21
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17. PaccMOTPUM HECKOJIBKO CXEM BKJIOYEHHs GETOHA B 3JIeK-
TPHYECKYIO LIETIb.

17.1.[lepBasi cxemMa — IUIACTUHYATHIE JIEKTPOABI (CKBO3HOMN
MpOrpes).

O6nacTh NIPUMEHEHHS: POCTBEPKH, JIEHTOYHBLE ()YHIAMEHTBI.

Ilpu nasHol cXeMe BKTIOYEHHA MOIIHOCTh JUIS TIOABEMA TeM=
neparypst oT 5 1o 40 °C 6yzeT paBHa:




image15.png
u,IO—S'U2>P,m W

= 2 =1p >
Ppucs - B

rae U — Hanpsxenue, B; B — paccTosHue MKy 2MEKTpo-
JIAMH, M; Ppacy — PACYETHOE YENBLHOE HMEKTPHYECKOE CO-
npoTuBieHNe 6eToHa, OM-M:

2200

—Pus TPy _10,6+6,9
Ppact P =

=8,750Mm-M,

T/€ Py — HAYATBHOE YAETBHOE EKTPUUECKOE COTIPOTUBIICHUE 661‘0Hﬂ,
OM-M (1abi. 11.4.7); Py — MHHHMANBHOE YJIIbHOE JEKTPUUECcKoe
CONpOTHBICHHE OCTOHHOH CMecH B mporecce pasorpeBa, OmM
(tabmn. I1.4.7). Tlpunumaem CyxomoxcKuif eMeHT.

J4E] JIaHHOTO BBIPAKECHUS HCOﬁXOHl/lMO BBIPA3UThL HANIPSKEHUE!

ve \/P;*Bz'ppm - \/5,315(0,6)28,75
= = = =
10 10

ﬂaHHOe HanpKCHUC GOHBLUC, YEM MaKCHMMAallbHOE HampsKe-
Hue Tpacdopmaropa Unex = 121 B, cnegoBarensHo gaHHas cxema
BKJIIOUSHHA HE MIOXONT.

17.2. Bropas cxema —I0JI0COBBIE SMEKTPOJIbI (CKBO3HOM NPOrpeB).

O0nacTs MPUMEHEHNST: POCTBEPKH, JICHTOUHBIE ()yHIAMEHTBL,

l'[pu ﬂaHHOﬁ CXEME€ BKIKOYCHHS MOIIHOCTh JJiA NMOAbEMA TEM-
nepatypsl oT 5 1o 40 °C GyneT paBHa:

=129,4 B.
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Tabnuya 11.4.7

YaenbHoe 3eKTpHIecKoe conpoTiBacHne Gerona na I

PA3HBIX 32BOIOB
Sasomnrorosreny | IR VIETbHOO sn(e)m?conpmnmemm Getona,
LeMenTa

Prave Ju
AzleKceeBCKHii 7.2 4,3
Benroponckuii 18,8 12,2
BockpeceHckHii 7.2 4,9
Hukonaesckuit 6,2 4
Poctopcknit 8,5 72
CyXONOKCKHI 10,6 6,9
YepHopeueHcKHit 7.9 55
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17.2. Bropas cxema —I0JIOCOBBIE SIIEKTPO/IBI (CKBO3HOI MPOTPEB).

O0nacTs MPUMEHEHNST: POCTBEPKH, JICHTOUHBIE ()yHIAMEHTBL

le/l ﬂaHHOﬁ CXEME€ BKIKOYCHHUS MOIHOCTh A7 NMOAbEMA TEM-
nepatypsl 0T 5 mo 40 °C 6yneT paBHa:
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2200

" ' 10707

rae U — nanpskenue, B; B — pacCTOAHHE MEXIY M€K~
TPOJAMH, M; Pracy — PACUETHOE YIENBHOE SMIEKTPHYECKOE
conporusieHue Gerona, Om-m:

Py _ 10,6+6,9
pm:Pm; == =8,750m-m,
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TAE Puay — HAYANBHOE YICIBbHOE BNEKTPHUISCKOE CONPOTUBNICHHE O
ToHa, OM:M (Tabi. T1.4.7); pmin — MUHIMAIbHOE YAETBHOE TEKTPH-
4ECKOE CONPOTHBIICHHE GETOHHOH CMECH B NpOLECCE Pasorpesa,
OmeM (tabn. I1.4.7); mpunumaem CyXOJIOXKCKHN LEMEHT; ol— Koad-
ll)l/lul/lCHT, 3ﬂBMCﬂLﬂMi/‘I OT CXEMBI BKIIOUEHUS OETOHA B Lenb: NpU
TpexdazHoM Toke o = 3/2, a npu oaHO(AzHOM ToKe o = 2; b — pac-
CTOSIHME MEXY ocaMH 371ekTpooB, M (0,1-0,8); ¢ — mupuna nomo-
CBI 2MeKTpoIa, M (20-50 MM).
VI3 IaHHOTO BBIP@KEHHS HEOOXO0MMO BHIPA3HTD HANIPAKEHHE:

5,315(0,6)28,75(1+%1n20620“]
= lof; =0 2 -198 B,

JlanHoe HampspkeHHe GONbIIe, HeM MAKCHMAIBHOE HATpsKe-

uue Tpancpopmaropa Ungy = 121 B, crnefoBarensHo JaHHAs cxema
BKJTFOUEHUS HE TOXOIUT.
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17.3. Tperbst cxeMa — CTepiKHEBbIE 3MEKTPO/bl, B BHjE IO~
CKHX TPYIII,
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S

O6nactp NpPUMEHEHHS: BCE BHIBI
KOHCTPYKIIMH.

Ilpn paHHOM cXeme BKITIOMEHHSA
MOIIHOCTh /Ul TIObEMa TEMIIEPATypPhl
oT 5 no 40 °C 6yzet pasHa: i

e 3,14-10° .02 >
h  mb L
Pracs »b-h[a]nﬁJrT]
rae U — HanpsxeHue, B; ppacy — pacueTHOE yaeNbHOE MEKTPHUCCKOE
conpoTusenue 6eTora, OMM; Pyay — HAYATEHOE YIETBHOE MMEKTPH-
ueckoe conpotusieHue Gerona, Om-M (tabn. I1.4.7); pin — MUHH-
MaibHOE yIETbHOE DIEKTPUIECKOE CONPOTHBIIEHHE OETOHHOM cMecH
B npouecce pasorpesa, OmM (tabn. [1.4.7); a — koaduunenr, 3aBu-
CANIMI OT CXeMblI BKIIOYEHUs GETOHA B LEINb: MU TpexdazHoM Toke
o= 3/2, a npu oaHodazHoM Toke ¢ = 2; b — PaCCTOSHHE MEXIY CO-
CeIHHMM TpyNNaMH IeKTpoaos, M (2040 cM); 4 — paccTosiue Me-
JKIY OJHOMMEHHBIMH 3IEKTpofaMH Brpymme, M (2040 cm); d—
AnameTp dNekTposa, M (6-12 mm).
3 JAHHOTO BBIPKECHHUA HCOGXO}Z{MMO BBIPA3UTh HAMIPAXKECHUA:

a

P,—:ﬂ~b~h»p,,m(ami+—'J

_ nd h)_
u= 3,14-107 B
5,315-0,3»0,348,75(1,51n%+%J

= LA > =93,29B.

3,14.10°
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Tpurmvaem HanpspkeHue B GOJIBLIYI0 CTOPOHY B COOTBETCTBUH
CO COMCKOM HampsikeHuii npunstoro tpancdopmaropa: U = 103 B.
[1poBepseM HEPABEHCTRO:
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3,14-10°(103)

0,3 3,14-0,3
.0,3-0,3] ,5In—=22 42 >
8,75-0,3 O,o( .5 n3,14<0,01+ 03 ]

P

=6,48>5,315kBr,

YTO YAOBNETBOPAET YCIOBHIO, COOTBETCTBEHHO NPHHMMAEM CXEMY
BRITFOUEHHS No 3.
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