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NPEAUCJ/IOBHE

Hacrosmee PykoBonctso paspaboraso k riaase CHull I11-15-76
«Betonnnie ¥ Xene306eTOHHEE KOHCTPYKIHH MOHOJNHTHBIEY.
PykoBoacTBO pa3paGoTaHO BIePBHE H BK/KOYAET KAK OCHOBHBIE IO+
JOXKeHus: paHee H3JAHHNX HHCTPYKTHBHHIX HOKYMEHTOR HO OTXENbLHBIM
cnoco6aM SuMHEr0 GeTOHMPOBAHHSA — MO JeKTPOTepMooGpaborke Oero-
Ha, N0 TePMOCHOMY BHIEepKHBaHHIO GETOHa, NO 3JIEKTPONPOrpeBy Ge-
TOHOB, COAEPHKAMUX MPOTHBOMOPO3HHE N0GAaBKH, IO GETOHHPOBAHHIO
B TEPMOAKTHBHOH OMany0Ke, MO NPHMEHEHHIO GETOHOB C NPOTHBOMOPO3-
HBIMH [06aBKaMH¥, TaK ¥ De3yJbTaTH HAYYHHIX HCCJACROBaHHl nockel-
HHX JeT B o6iacTd 3MMHEr0 GeTOHHDPOBAaHHS, KOHCTPYKTOPCKHMX paspa-
GOTOK ¥ MepefioBOH NMPOH3BOACTBEHHEI ONHIT,
B PykosoacTse mpHBeleHHM MaTepHalH 110 BceM Coco6am 3MMHEro
GeTOHNpOBaHHS, NPHMEHAEMHM B Hamelt cTpaHe, Kak GesoGorpennbiM
cnocofoM, TaK H ¢ IporpeBoM GeToHa, mpeX<fe BCEro MO cnocof6aMm syeK-
TPoTepMOOGPaGOTKH, KOTOpPHE O0YCNOBAMBAIOT MEHbIIME 3aTPaThl TOMN~
JIHBHO-3HEPreTHUeCKHX pecypcoB Ha | M3 Gerona, weM JApyrue BHAH Tell=
JoBoii o6paborku. Brepphie H3NOXKEHH MAaHHHIE MO GETORUPOBAHHIO B
TelIIKaX; Tema0BOH 00paboThe ¢ NPHMEHEHHEM HArpeBaTeJbHLIX 3Jie«
MEHTOB, Pa3MellleHHHX B GeTOHe; IO 3aMOHOJHYHMBAHHIO CTHIKOB C pass
HHMH crnocobami BHIAECPXKHUBAHUA 6&'!'0[[3; MO TEXHOJIOTHUECKHM OCO0eH~
HOCTAM OeToHHbIX pabor B ycaosHsx Kpaitmero CeBepa H mpHBeXeHH
RaHHHe AJS 00OCHOBAHHOTO BLIGOPA HA OCHOBE TEXHHKO-9KOHOMHYECKHX
KpHTEpHEB ONTHMAJbHOTO CHOCO62a 3MMBEr0 GeTOHHDPOBAHHS B KOHKpPET«
HBIX YCJIOBHAX CTPOHTEILCTBA.
PyKkoBoncTBe paccMOTpeHB! BONPOCH MeXaHH3aOUH H aBTOMATH«
3alHH onmepanuii npu 3HMHEM OETOHHPOBAHMH H CHHXKEHHS HX TpPYAO-
eMKOCTH, a TaKkKe CHHXKeHH pacxola SHEepPrHHM Ha TelJoBylo o6pa6or-
Ky 0eToHOB.
Paapa6orano Pykosoacrso LTHUMOMTIT Focerpos CCCP npu yua-
cruu HUMJKB Tocerpos CCCP, MHUCH, YIIN v MAIY Munncteper«
Ba BHCLIETO M CpeAHEro cleluanbHoro o6pas3oBaHHs, KpacHospckoro
Mpomctpofinuunpoekta Muutaxcrpos CCCP, Cu63HNUIII I'paxpan-
crpoas CCCP, BHHUIIKM Tennonpoexkra Munmonraxcnencrpos CCCP,
BHHWHUCT MunucrepcTBa CTPOUTENLCTBA NpPeANpUATAR HebTAHOH H ra«
sopoli npomumaennocTH CCCP, HopHAbCKOro rOpHO-METaJslTyprHuecKo«
ro kom6uHaTa um. A, I1. 3asensruna.
Marepuas noxroros/eH:
pasaen 1, 2, 3 —unx. Y. B. KopoTkoBHM ¢ y4acTHeM 10 Dash. 2 UHIK,
B. K. OcTrpomoroabekoro;

pasnen 4 — kaHA. TexH. Hayk B. S, Teupuuniv (LUHUHOMTII) ¢
yuacTHeMm X-pa Texu, Hayk B. A, Kpaoosa (HHUUKB),
Kaug. texd. Hayk A. WM. 3amoummka, unx. T. H. Kon«
npateesoit (KpacHospckuit IIpoMcTpORHHHIIDOEKT);

pasgen 5 — HOKTOpaM¥ TexH. Hayk B. A, KpusossiM, C. A. Mupo-
HOBBIM, Kanx., TexH. Hayk O. C. MsaHoso#, HHX.
C. . IMuenxuney (HUHU)KB) ¢ yuactHeM a-pa TexH.
Hayk M. B. 3aceparesesa, kaHAMZATOB TeXH. HaykK
B. TI. Merposa-lenncosa, C. A, Ulu¢ppuna, unx.
H. B). JynuukoBa (Temsonpoekt MuHMOHTaXCIEl-
cTpost);

paszen 6 ~— KaHA. TexH. Hayk A, B, Jlarofinofi (HUM)KB) u unx.
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JI. C. l‘oatx%poaoﬁ (LULHHUHOMTII) ¢ yuactHeMm &-pa
TexH. Hayk B. A. KphioBa, KaHAHRATOB TeXH. HayK
I'. T1. Anocrososoit u O. Il. Jlapuno#i (HUUXB),
kanA. xuM. Hayk T. H. Posen6epr (BHHUHCT), kaua.
Texs. Hayk B. 1. Cmemux (Cu63HHMHIII);

pasaen 7 — A-poM TexH. Hayk B. A. KphuosuM, KaHA. TexH. HayK
A. W. Jlu, nax. P. A. Jlykuuesum (HUWDKB) ¢ yua-
crieM nmx. B. B. Ilpoxoposa (HWH)KB), x-pa Texm.
Hayk A. C. ApGenveBa (HHCH), xanaupaTos TexH.
Hayk A, Il, UlemrykoBa 1 A, U, 'mu HP}TI/ICIII);

pasgen 8 — kaHA. TexH. Hayk B §I. Tempuunm (UHHUHOMTII) ¢
yuacTiem KaHi. Texd. Hayk A. H. Apxaureisckoro
(Ypaasckufi IIpomMcTpORHHHIPOEKT);

pasgen 9 — Kauaunarama Texs, Hayk B. I Tonuuem, H. U, Es-
aokumoBhiM, B. B. IllpmkuueM, uux. M. M. IMoasko-
Boi (UHHMHMOMTII) ¢ yuacTHeM A-pa TeXH. Hayk
WU. B. 3acepartenena, kaua, texn. nayk C. A, Illuppuna
(Tennonpoekt MHUHMOHTaXKCIeNCTPOA), KaHAHZATOB
TexH. Hayk lO. E. Tlaspuma, A. M. 3amomuka, ruxe-
nepos T. H. 3unosbesoft, B. A. Camoneea (Kpacuo-
sipcknf IIpoMcTpofiHHENIPOEKT);

pasaea 10 — kaHA. Texs. Hayk B. M. Kpacwosckum (MHCH);

pasgen 11 — n-pom TexH, Hayk H. H. JlanunoBHM H KaHA. TexH.
Hayk B. C. AGpamoBuM (MHCH);

pasgen 12 — xang. Texd. Hayk B. fI. Tenpuuum (LIHUHOMTII);

pasgea 13 — KaHf. Tex#. Hayk B. S1 Tenpunwim, unx. JI. C. I'onua-

posok (LITHUWIOMTII), xana. Texn. rayk B. ®. Cue-
auk (Cu63HUHIII),

pasgen 14 — Kanj. TexH. Hayk B. H. Bepesosckum (LIHHUHOMTIT)
¢ yuactTHeM KaHA. TexH. Hayk JI. A. MoruibHEKOBa,
umxkenepos 10. A. Eroposa u E. B. Koporoa (Ho-
PHIbCKHA TOPHO-METaJJypruueckuii KoMOuHaT), A-pa
Texd, Hayk C, A, MupoHoBa M KaHL TeXH. Hayk
0. C. HBanosoit (HUU)KB);

pasgen 15 — KaHA. TexH. HayK B. fI. T'eHaHHBIM C y49acTHeM HHIK.
B. WU. Hapcknx (LUHUHOMTII) ¢ mcnons3oBanHem
MaTepuajoB aBTOPOE APYIHX pasfesos;

pasnen 16 -- kaHA. Texd. Hayk B. §l. Tewpunmim (LIHUWOMTII);

pasgen 17 — Kaup. Texd. Hayk C. I. TonosHesum H H. B. IOnyco-
oM (UITH) ¢ yuactwem uux. JI. H. Baanka
(UHWUWOMTII); HOopMHpOBaH#e 9HEPTOpPecypcoB —
KRanpugaramu TexH. mayk C. H. KopoTkoBhim
(BHUHMKTIII), B. 1. Fengunum (LUHUHUOMTIL);

pasgen 18 — KauA. TexH. Hayk B. §l. Tenguaum (HHHUHOMTIT)
C HCIOJb30BAaHHEM MATepHa/OB aBTOPOB APYTHX pas-
ZeJI0B.

O6mas pepakuus PyKOBOACTBa oCyIlecTBIeHa KaHA. TeXH. Hayk
B. JI. TomuneM, a-poM TexH. Hayk B. A. KphuoBHM, KaHA, TeXH. Hayk
B. §I. Tennuunim, uix. Y. B. KOpOTKOBLIM.
3aMeuanHs H DNPefJIOXEHHS IO COAEPXKaHHIO Hacrosuiero Pyko-
BoficTBa npocuM HanpasaaTe B LIHWUHMOMTII Tocctpos CCCP no ax-
pecy: 127434, ImurpoBckoe wocce, 9.



1. OB HUE NOJIO)KEHHSA

1.1. PykoBozcTBO N0 NMPOU3BOACTBY OeTOHHBIX paGoT B 3HMHHX yC-
nosusx, pafiorax HanpHero Bocroka, Cu6upn u Kpaiinero Cesepa co-
HAePKHT peKOMeHAaUuuH no 0COGEHHOCTAM TeXHOJIOTHH NPpHTOTOBJIEHHA,
TPAECIOPTHPOBAHKS H YKJIaAKM GeTOHHOH cMecH, mo BhIGOpY HauGosee
sddexTHBHOrO crnocoGa BbiAepXHBAHMA OeTOHA H METOAMKE €ro ocyiie-
CTBJICHHS B 3MMHHX YCJOBHAX, a TaKe B CJOXHBIX NPHPOAHBX YCJIOBH-
ax JamHero Bocroka, CuGupu 1 Kpafizero Cesepa.

1.2, Tloaoxenna Haciofwero PykoBoAacTBa HO/IKHEI BHIOMHATHCS,
cornacHo raase CHuIT 111-15-76 «Beronuiie u e/e306eTOHHEIE KOHCT-
PYKUHH MOHOMHMTHBIE», B IEPHOA NPOH3BOACTBA OeTOHHHIX paGoT HpH
OXHEaeMoR cpeXHeCYTOUHOH, TeMIepatype HapyXHOrC BO3AyXa HHXKe
5°C naH MuHHMaZbHOH CyTOUHOM TeMmepatype Huxe 0°C, a TakXe npu
GeTOHHPOBAHHH KOHCTPYKUUA Ha BeYHOMEPSNHX IPYHTaX.

[pogonxuTeLHOCTL 3HMHEro IEpHOMA, pacyeTHas TeMOeparypa H
CKOPOCTE BeTpa AJs pasauurbX NYRKTOB TeppHTopun CCCP no Mecs-
faM npHBENeHH B mpHa. 1.

1.3. BeToHnpoBaHHe KOHCTPYKUHHA B 3HMMHHX YCJAOBHAX CJAEGAYeT NPO-
H3BOAMTD, corsnacho 1. 5.1 rnasst CHuIT 1II-15-76, Tompk0 MO cnenxans-
HO pa3paboTaHHLIM TeXHOJOrHYECKHM KapTaM, B KOTOPHIX LOJXKHBEI OBbITh
NpHBEJEHE:

a) OCOGEHHOCTH TEXHOJIOIHH HPHIOTOBJIEHHS H TPaHCHOPTHPOBAHHA
GeTOHHON cMecH, obecneuynBalollMe DOJyueHHe 3aJaHHOH TeMIepaTtypH
STOf cMecH NPH BWIPysKe H3 OeTOHOCMECHTENS H y MeCTa ee yKJaJKH
B KOHCTPYKIHIO;

6) TpeSyeMas NMpOUHOCTb GeTOHa K KOHIlY BHIEPKHBAHHA H MOMEH-
Ty pacnany6iHBaHuA;

B) cmocobbi ¥ TeMIICPATYPHO-BJIAMKHOCTHEIE PEXHMBl BLAEPKHBAHHA

Ha;

r) JaHHHE O MaTepHaje omaJyOKH ¢ yKasaHHEM TENJIOH30JALHOH-
HHX TNOKasaTesefl, 0 MAPOM3ONAUHOHHHX H TEIVIOH3OJALHOHHHX Mare-
pHajzax OJA YKPHITHA HeonaJyGJeHHHX NOBepxHOCTel OeToHa H mpH
HEOOXOAUMOCTH onanyGKH;

A1) noTpe6GHOCTb 3HEPTrHH, BOAH, napa, 060PYAOBaHUS H CIENHAJb-
HHX MaTepHalloB;

e) cxema pasMeIlleHHSl CKBaXXMH H HAHMEHOBaHHA YCTPOACTB AJfA
H3MepeHHs TeMIepaTyphi 6eTOHa;

K) NpU ODHMEHEHHH IEKTPOTePMOOGPalOTKH OeTOHA HOMOJNHU-
TeJbHO YKa3blBa€TCA CX€Ma pasMEIleHHSA H NOAKJIOYEHHA 3NIEKTpOAOB
HIH 3J/IeKTpoHarpesareseii, TpefyeMble 3I/IEKTPHYECKas MOIIHOCTb, Ha-
npsiKeHne H CHJA TOK4, THI MOHHXKAIOIIEro TpaHC(OpMATOpa, CeyeHHe
H AJIHHa TPOBOJOB;

3) CpOKH H MOPSAAOK pacnanyGJHBARYSA U 3aTPYMKEHHS KOHCTPYKUMA;

H) 0cOGEHHOCTH TeXHHKH Ge30macHOCTH IIPH NpPOH3BOJCTBe paboT.

1.4. Mo HacTymJeHHs OTpPHUATENLHHX TeMIepaTyp HeQGXOZHMO MOX-
POTOBHTb K 3KCIJyaTalhd B 3HMHHX YCJIOBHAX:

GeTOHHBIE H PACTBOPHHE Y3JIH;

yerpoficTBa AJA NOJOTPeBa BOAK H 3aMOJHHTENEH;

CKJIaJHl MaTepHaJIOB;

@BTOTPAHCHOPT AJIs1 HePeBO3KH GeTOHHOA CMecH;

MeXaHH3Mbl H HHBEHTapb AJIi I0AAud, pacHpefesieHHS H YIJIOTHe-
HHA GETOHHOM cMecH;

noxHxKalouue TpaHchOpPMATOPH MJst sJeKTpoTepMoobpaboTkh Ge-
TOHA.
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1.5. Tlpounocts GeToHa (Ha3HBaeMasi KPHTRueCKOfl) ! MOHOJHTHHX
KOHCTPYKIHHA H MOHOMNTHOM 4acTH CGOPHO-MOHOJNHTHHIX KOHCTPYKIHE K
MOMEHTY BO3MOXHOTO 3aMep3aHHA MJIH OXJaXIeHHH HHIKe pacCueTHHX
TeMIepaTyp ROMKHA GHITh yKadaHa B HPOEKTe IPOH3BOACTBa PaboT HJIH
B TeXHOJIOTHYECKOH KapTe H COCTaBJAThL B COOTBETCTBHH C TpeGOBaHHSA<
mu raasst CHulT 111-15-76:

a) ansa Geroma 6e3 mpoTHBOMOpO3HHX AoGasok 50, 40, 30% mpo-
€KTHOA NMpOYHOCTH NPH Mapkax coorsercTBenno M 150, M 200—M 300,
M 400—M 500,

6) 70% nmas KOHCTPYKIHA, NOABEPraiomiMXCA NHO OKOHYAHHH BEIAED-
JKHBaHHsA NONEPEMEHHOMY SaMOPaXKHBAHWIO H OTTAHBAHHIO, HE3ABHCHMO
OT npoeKkTHOR MapKu;

B) 80% nAua npenHanDpsKeHHHX KOHCTPYKHMI;

r) 100% pas xoHcTpyRuufi, MOABeprawIOHXCH Cpasy HOCJEe OKOH-
YaHHS BHACPXKHUBAHHA AEHCTBHIO DACYETHOIO AAaBJEHHA BOAH, H KOHCT-
PYKUH#A, K KOTOPHM NPEABAB/IAIOTCS CHelWaJdbHHe TPeGOBaHHA MO MO-
PO30CTOAKOCTH H BOJOHENPOHHIAEMOCTH;

1) nas GeToHa € NMPOTHBOMOPO3HEIMH 106aBKaMH X MOMEHTY ero
OXJIaXK/JeHH HHXKE TeMHeparype, Ha KOTOPYIO PAacCUHTaHO KOJHYECTBO
no6asox — 30, 25 u 209% npoekTHOH MPOYHOCTH NPH MapKax COOTBET-
cTBeHHO g0 M 200, M 300 1 M 400.

Ecau Oeron samepsaeT, He ZOCTHTHYB KDHTHYECKOH HPOYHOCTH, TO
NOJ BIHAHHEM BHYTPEHHEro AaBjieHHS HNPH 06pa3oBaHHH JbAa NPOHCXO-
JNT 9acTHUHOE paspyLIcHYe IEeMeHTHOIO KaMHsi H HapyllieH#e ero ciuen-
JICHHA C 3aMOJHHUTENISIMH, KOTOpHE NpPH JanbHefilleM TBepACHHH B yCJ0-
BHAX IIOJIOXKHTENbHLIX TeMIlepaTyp BOCCTAHABJAHBAIOTCH He NOJHOCTDHIO,
B pe3yJbTaTe Yero KOHeuHas NPOYHOCTh GeToHA CHHIKAETCH.

beron, pocTHrimuii K MOMEHTY 3aMep3aHHA KPHTHYECKOH IDOYHOCTH,
TIPOEKTHYIO NPOYHOCTL NMPHOGpPETaeT TOJMBKO NOC]Ae OTTAMBAHHA M BLHIAEP-
JKHBaHHA MPH MOJOXKHTENbHOH TeMRepaType B TeueHHe He MeHee 28 cyT.

B Tex ciydasx, Korfa KOHCTPYKUMU NOAJENKAT 3arpyXeHHIO HOPMa«
THBHOH HArpysKod QO HaCTyIJeHWs YCTOHYMBHIX MHOJOMHTENBHHX TEM-
neparyp, Tpebyercst ofecrednTsh npuobperenne 6eTOHOM npeAycCMOTpeH-
HOH NPOCKTOM NPOYHOCTH AO €ro 3arpyKeHud.

YcnoBHs ¥ NEPHOA, NMO HCTEUeHHH KOTOPOro JOMYyCKaerTcs 3aMep3a-
HHe 0eTOHa B TPAaHCHOPTHBIX M MACCHBHLIX FHADOTEXHHYECKHX COOpYKe-
HHSIX, JO/KHBl YTOUHATBCH B MPOeKTe IIPOH3BOACTBA DPaGOT € YdYeTOM
TpeGOBaHUI Ha NPOEKTHPOBAHHe M BO3BEIEHUE 3THX COOpYKeHHH.

1.6. TeMnepaTypHO-B/1aKHOCTHOe BLiepXKHBalHe GETOHA B 3HMHHX
YCJIOBHAX MOXKeT NPOM3BOAMTLECA: CHOCOGOM TepMmoca; C NpPHMeHeHHeM
HPOTHBOMOPO3HHIX J004BOK; 5JEKTPOTepMO0OpaboTKOH GeroHa (npex-
BapHTe/bHBIM 3NeKTPOPA30rPEBOM CMECH, 3JIEKTPOAHBIM IPOrpeBoM; 060-
TpesoM B rpelolliell onany6ke, HHppakpacHEIM O6OrpeBOM M HHAYKIHOH-
HBIM HarpeBoM); oGorpeBoM GeTOHA NapoM, I'OpAYHM BO3AYXOM H B Tel-
JAAKaX.

Hna npensapurensaoro BeGopa crnocoGa 3HMHero GeTOHHPOBaHHSA B
8aBHCHMOCTH OT MacCaABHOCTH KOHCTPYKUHMH (Mnp) H TeMmepaTypH Ha«
PYXHOTO BO3AyXa CJeLyeT IoJb3oBarthesl Tabh. 1, a OKoHdaTenbHOE pe-
lieHHe NPHHUMATh Ha OCHOBE TENJOTEXHHYECKHX PacyeToB H YCTaHOBJeE-

I Kputuyecko#f mpo4HOCTHIO Ha3LIBaeTCsl MPOYHOCTh GeToHa B Y of
Rgs, TmOC/TE HOCTHXKeHHS! KOTOpOil GeToH MOXeT ObITh 3aMOpOXeH Ge3
CHHXKEHHsI ero NPOYHOCTH H APYTHX NOKa3aTejefl B Ipolecce IOCAERYIO~
1Ier0 TBEPAEHHSA NOCJE OTTaUBaHHA.
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Ta6auma 1

Koucrpyxann

NOBEPXHO-

Mogyns
eTu!

PeroMenayembrft criocob

Maccusabie GeTOHHBIE B Ke-
nesoberoHsbie  HYHAAMEHTH

dynagaMeHTs! MOJ KOHCTPYK-
UMK 37aHUH B 000pymOBA-
HHe, MacCHBHBIE CTeHbI
HT 0L

Kononun, 6a7Ke, TPOTOHH,
3/1EMeHTH PaMHHX KOHCTDYK-
HHH, cBaHHBle  pOCTBEpKH,
CTeHH, NepeKpHTHS H T. f.

Tlonn, meperopoAkH, NJHTH
nepexpuTHA, TOHKOCTEHHHIE
KOHCprKuPlPI

Crbikd, TOAMABKH

=
)
w

610

1020

20—
100

Croco6 TepMoca, cnocol TepMmo-
ta ¢ NPAMEHCHHEM YCKOpRTEaeh
TBepAeHHs OeToHa npH TeMIe-
paType HAapyXHOrO BO34yXa HH-
ke mupyc 20°C, Berou ¢ mnpo-
THBOMOPO3HHIMH J0GaBKaMH [PH
Goslee HH3KHX TeMMepaTrypax

Cnoco6 Tepmoca, cnocol TepMmo-
ca ¢ IpHMEHEHHEM YCKOpHTelel
TBepAeHHA. DeToH c¢ mpoTHBO-
MoposHbIMH  Ao0aBkamH. [lpu
HeQOXOXHMOCTH TMOJYyueHus 3a-
JaHHOfl NPOYHOCTH OETOHa B KO-
POTKHE CPOKM WJR OpH TeMme-
patype HapyXHOro BO3ZyXa HH«
ke wmuHyc 15° C — npeasaph-
TeAbHEI 3JeKTpopasorpes  Oe-
TOHHOR cMecH JinGO uepadepHit
HHf 3JeKTponporpes, JuGO NpH-
MeHeHHe Tpelollleli onanyOokH

BeroH ¢ mpoTHBOMODO3HBIMH 10«
6aBkaMu. MpensapuTtenbbli
3NEKTPOPas3orpes GETOHHOH CMe-
cH, MEKTPORHEIA  MpOrpes,
3NEKTPOOGOrpeB € IpHMEHEHHEM
rpelolHX ONafyfOK, ITOKPHIBAT
H {[HTOB

DnekTpoAHHA nporpes, oGorpes
C NOMOWIBIO Ipefoliled omanyOKH.
BeroH ¢ npoTHBOMOpPO3HBLIMH HO-
6aBkaMu (AJA 0OJIOB)

DnekTpoAHHA mpOrpeB, HHAYK-
LNHOHHHIA HArpes, INpHMeHEHHe
[o6aBkH MmOTAWI4 HJAH HHTPHTA
BaTpHus

! MOAYNb MOBEPXHOCTH KOHCTPYKUMH (Mp) pameH OTHOMICHHIO CYM«
MH miomagell oxJAaxaacMblX MOBepXHOCTel KOHCTpykuwH (2F) k ee

obvemy (V), 1. e, Ma=3F/V.
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HHA 9KOHOMHYeckoH 9 PEKTHBHOCTH TOTO HJH HHOro cnocoba npaMeHH-
TeJBHO K MECTHHIM YCJIOBHAM.

B 3aBHCHMOCTH OT NpHHATOrO cnocofa BHACPKHUBaHHA GeTOHa, OX-
JIaXAEHHA CMeCH INPH TPaHCNOPTHPOBAHEH H YKJajAKe HAa3HAYACTCH TEM-
nepaTypa GeTOHHOH cMeCH NO BHIXOZe B3 GETOHOCMECHTeJs H TeMmepa-
Typa Noj0rpesa COCTaBJAIOIIHX GETOH MaTepHaNoB.

1.7. Pacnaay6auBanne HecylIMX GETOHHHX M XKeNe30GeTOHHHIX KOH-
CTPYKUHH ClefyeT NPOHIBOAHTD NOCAe AOCTHIKeHHS GeTOHOM NMpPOYHOCTH,
npHBeAeHHON B Ta6i, 2, WM B yKasaHHAX NpOEKTa NpOH3BOACTBa paborT.

Tab6aunma 2

TIpounocTs Getona (% npoekTtHOR)
npu ¢akTHYecKo i Harpyske
KOHCTPYKiuM
cBuie 70 % menee 70%
pacgeTHOR pacueTHOR
C Banpsraemoli apMaTypoit 100 80
Haxopsmuecss B Mep3jioM rpyHTe 100 70—85*
Hecyuue pgaunoit Mesee 6 M 100 70
Hecymue paunoit 6 M u Gosee 100 80
Tlnwth mposeros A0 3 M 100 70

* Ilpn oTcyrcTBHU B GeToHe A00aBOK — YCKOpHTeJeH TBepAeHHA H
fIPOTHBOMOPO3HHIX.

Mpumeuanue. Ilpu HeBO3MOXHOCTH oGecneudTh Tpebyemyio
NpOYHOCTh GeTOHA K MOMEHTY 3arpyskH KOHCTPYKUHH HOPMATHBHOA Ha-
TPYSKOR ROMYCKaercsi NpPH COOTBETCTBYIOMIEM TeXHMKO-SKOHOMHYECKOM
060CHOBAHNH TipUMeHeHHe MapkH O€TOHA, yBeJHUeHHOR Ha ONHY CTy-
TeHb.

Jlonyckaercst cHATHE onaJyGKH, BOCHPHHEMaolleli Maccy GeTOHa KOHCT-
PYKLBH, apMHPOBaHHLIX HECYIHMHM CBAapHHIMH KapKacaMH, a Takxe 6o-
KOBBIX 3JEMEHTOB, He HeCYHNIHX HATDY3KH OT MaccChl KOHCTpYKIuH, mocJe
MOCTHXKEHHS] GETOHOM KPHTHUECKOH NpPOYHOCTH COIVIaCHO TpeGoBaHHAM
n. 1.5 nacrosuwero PykoBoacTea.

1.8. TlpoudocTs GeToEa nepea pacnanyGanBaHHeM JHOMXKHA GHTb
NOATBEPKAEHA HCMBLITAHHAMM B COOTBETCTBHH ¢ m. 16.21 Hacroguwero Py-
KOBOJCTBA.

1.9. PacnanyGauBanne MacCHBHHX KOHCTpyKuuii (¢ Mn<2), B TOM
YHCJIe THAPOTEXHHYECKHX GJIOKOB, CJeJyeT NPOH3BOAHTb € YUETOM 3alaH-
HBIX TIPOGKTOM TPOH3BOACTBA paloT HauGOMbIIMX AONYCTHMHX TeMIepa-
TYPHBIX NepenajoB MeXAKy SApoM G6JiOka H €ro MOBEPXHOCTHIO, a TaKXe
MeX/y NOBEPXHOCTbIO 6JI0KA H HAPYXKHBIM BO3LYXOM.

1.10. CHsiTHe Tenno3alMTH H ONaNyOKH ¢ KOHCTPYKIHA, BHAEpIKaH-
HHX N0 METORY TepMoca, CJeayeT NPOH3BOJAHTL HE paHee OCTHBaHHA
GeTOHa B HapyXHbIX CJOSIX JO PacyeTHON KOHEYHOH TeMIepaTypH, He
JonycKass TIpHMep3anus K GeTOHY; npH 3s’aexkTporepMoolGpaborke Gero-
Ha — He paHee OCTHIBAHMS A0 TeMIEPATYPH, NpeAyCMOTPeHHOR pacue-
TOM, a TDH NpPHMEHEHHH GeTOHOB € NPOTHBOMOPO3HHIMH A00aBKaMH —
NO AOCTHXKEGHHH NPOYHOCTH, ykasaHHo# B m. 1.5, HacTofllero pasjena.

8



He nonyckaercs cHATHe TENJOH3OASUMH, eClH TeMIepatypa B IeHTpe
KOHCTPYKIHH NPOAOJKAET NOBHIIATbCA. KpoMe TOro, CHfTHE TemJo3a-
IMHTH H ONAJNyOKH clleAyeT NMPOHSBOAHTHL He paHee MOMEHTA, KOrla pas-
HOCTb TeMIePaTyp NOBEPXHOCTHOTO cJOSl GeTOHa W HapyKHOTO BO3AyXa
cocrasuT He Goxee 20°C fus KOHCTPYKUHE C MOAYNeM NOBEPXHOCTH OT
2 no 5 u He Gosee 30° C AN KOHCTPYKUHH ¢ My=5 u Buie, IIpu Gonpb-
mefl Pa3sHOCTH YKa3aHHHIX TeMlepaTyp pacnaiyGAeHHHe KOHCTPYKIHH
JONKHH GHITL NOC/e pacnanyOKH YKDPHITHL

1.11. Sarpyxenne pacnany6ileHHbIX KOHCTPYKUHH noaHOf pacuer-
HOfi Harpy3KOH JONYCKAaeTCs TOJBKO Mocie NPHOOpeTeHHs GeTOHOM mpo-
eKTHOH NPOYHOCTH.

Pacnany6ka u uacruuHas sarpyska MOryT OHITb JONYIUERH NpPH
MeHbllefl, 4eM yKa3aHo B Ta6a. 2, npouHOCTH GETOHA MpH YCJOBHH NPO-
BEPKH pPacyeTOM NPOYHOCTH KOHCTPYKUMW MOX AeficTBHeM (axTHUCCKHX
HarpysoK.

1.12, CkopocTb octhiBaHHS GeToHa IpH Bcex crnocoGax 3HMHeEro Ge-
TOHNPOBAHKS He JOMKHA NMPEBHUIATL AN KOHCTPYKUMAA € MOAyAeM mo-
BepxHoctH: Gonee 10 —10°C B yac u ot 6 go 10 —5°C B uac; 5 u me-
Hee — BEJHUHHBL, ONpeAeJfeMOll pacueToM H HCKJOHalollell nosBjeHHE
TPCIHH B NOBEPXHOCTHEIX CAOAX GeTOHA.

2, MIPUTOTOBJIEHHE U TPAHCITIOPTHPOBAHHE
BETOHHOM CMECH

2.1, B 3uMuux ycnosuax vaubonee 3d@exTHBHO NpuUMEHEHHE leMeHd-
TOB B 3aBHCHMOCTH OT CII0CO0A Bhiilep>XHBaHHS GeTOHa H My KOHCTpyK-
1Hi, TpHBedeHHEIX B Taba. 3.

2.2. 3anOAHWTENH NPH 3uMHEM OETOHMPOBAHHM AOJKHH YXOBJETBO-
PATh BCeM TPeGOBAHHAM, KOTOPHIE NPeABABAANTCA AMA GETOHOB, yKAaAbl«
BaeMHX B JIETHHX YCJAOBHSX, &pome TOTO, 3ANOJHHTENH A8 GeTOHOB me-
pen 3arpy3koff B CMecHTeNb HE AOMKHE! COREPKATb CMEPSUIHXCA KOMb-
€B, KYCKOB JbjJia, HaJlelH Ha 3epHax u CHera, B cBA3H ¢ 3TUM 111 yMeHb-
IIEHHS HJIH HCKJIOYEHHS BO3MOXKHOCTEN CMeLIeHHS 3aNoJHHTENEHd CO
cHeroM # ofjefeHenHs Heo0XOLUMO CKAafypoOBATh HX BLICOKHMH mTa-
GenAMH Ha CYXHX H BO3BLILIEHHHX MECTax, SallHINEHHHX OT CHEXKHHX
3aHOCOB.

OTTranBaHue H NOADTPEB 3ATOJNHWTENEH MOXKET MPOUSBOANTLCA (¢ 110-
MOHIBIO AHMOBHX Ta30B H TOpSYEro BO3AYXa) B OTKPHTHX IITaGensx,
3aKpHTHX OyHKepax, CYWHJAbHHIX Oapabanax u JAPYrHX YCTpOHCTBaX.
Honorpes Boan Aas GeToHHOf cMecH HamGoJjee MPOCTO M ShdeKTHBHO
OCYILECTBJIATH IIOCPEACTBOM IIyCKa B Hee Mapa.

2.3. Tox6op cocrapoB GeTOHa M/IA 3UMHEH YKJaIKH OCYLIECTBAAET=
c3 MoGLMH NPOBEPEHHHIMH Ha PaKTHKe H NPHHATHIMH ANf JETHHX YyCJI0-
BHIi Crmoco6aMH.

Hapsgy ¢ sTuM pekoMeHayeTCs:

a) yUHTHBATb, 4T0 GeToHH, NOABEPrHYTHE BJEKTPOTEpM0o0OGpaBoT-
Ke MpPH KECTKHX peXHMaX, HEJIOCTATOYHOR SallHTe OT BJIAronoTepb,
OTCYTCTBHH ROOaBOK H T.1I., K 28-CcyTOUHOMY BO3pacTy IocC/]e NporpeBa
MoryT uMeTb HenoGop npouHocTH 1o 109% Ry B cayuae HeobGxonmmo-
CTH TNOJYYEHHs NPOEKTHOH NPOUYHOCTH OeTOHA B YCTAHOBJEHHBIA CpPOK
Aonyckaercsi yBelHYHBATb MapKy OeTOHa NPOTHB NPOEKTHOX Ha ORHY
CTyNeHb WJH NIDHMEHATb Apyrie cnocoObl BHAEPKHBaHHSA;

6) HasHauaTe BOXOUEMeHTHOe oTHoweHHe (B/L[) GeroHno# cMmecH
Be Goxee 0,65, a 1Js GETOHOB C MOBHIIEHHHIMH TPeGOBAHHAMHE 0O MO-
posocrofiocrh (Mp3>50) — ne Goaee 0,5, 0
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Ta6anna 3

PexoMenpyembie HEMEHTH AMst - SHMAEro GETOHHPORAHHMS (3HAK €NJIOC> 03HAYACT SPEKOMEHAYETCS?; 3HAK «MHHYCY —
«He JonycKaeTca»)

Croco6nl Bhiiepxkusapusa 6eToHa

TepMoc

TEpMOC C TpefBa-

Bux ueMeHTOB puTenbHEM sjek- | G€TOH ¢ mpo- TemnyioBast o6pa-
ROHCTPYKURH ¢ My TPOpa3OrPeROM -mao%aopoanuuu G6oTKa GeToHa B
i 00aBKaM. (¥
3 1 Gonee Menee 3 GeToHHON cMecH A H KOHCTPYKIHAX

BricTpoTRepaeiomul  mOPTAAHAUEMEHT -+ - —+c¢ npumeu. 1 |+ c npumeu. 2
(BTL)
MoprnananeMentn Mapox 400 B BHILe, -+ - To xe To xe
BricoxoanuToBHe (Cs Gosee 55%) cco-
HepKaHHeM MOJIOTHX no6asok xo 10%,
CPOKOM XpaHEHHS A0 2 Mec.
THopraagaueMeHTH  BLICOKOMApOYHEHIE + - » » ~+ cupumey. 3

(400 n Buie), annToBHe (Cs He MeHee
50%) c¢ comepxkannem Cz;A mHe Gonee
8%, ¢ aXTUBHHIMH KpeMHeIeMHUCTHIMY
jpo6askamu 1o 10%

TloprnanguemenTs Mapoxk M 400 u BH-
mie ¢ copepxanueM CiA:

go 10% npH pmobaBkax XJOpHAOB
HaTpHs H KaJbIUs




o 5% npH Z06aBKe HHTPUTA HATPHs

no 8% npr no6aeke HKM

Gosee 8% npum a06aBKe noTalia
I'nHHO3eMHCTHIH LEMEHT
1llnaxonopTiaHALEMEHT
IIynponaHoBEl TOPTNAHALEMEHT

-~ ¢ npumeu. 4

~+ ¢ npumMeu. 7

- cnpumeu. 5
To xe

¥ ¥ ¥

-+ ¢ npumeu. 6
~+ ¢ npumen. 7

HpuMewanus: 1. [lpn nNoATBepXAEHHH JaGOpPaTOPHON NPOBEpKOH TpeGyeMol HOABUKHOCTH CMECH.

2. HuskoamoMHHATHBE NOPTJAAHAUEMCHTH, IIJMAKONOPTIAHANEMEHTEH M OCOGEHHG RYNUOAAHOBbie HOPTIAHAUEMEHTH

HPHMEHATD He PEKOMEHJYeTCs BBHIY 3aMeJJICHHOIO UX TBepAeHHs NpH TeMmepaType muxe 0° C.

3. Mpu C;A Gonee 8% Geron He npHOGperaeT BHCOKOHL OTHOCHTENLHOM HPOYHOCTH ¥ B 28-CyTOUHOM BO3pacte e
TOH He A00HpaeT 15—209% MapOuHOi MPOYHOCTH,

4. TIpu TeXHHKO-5KOHOMHYECKOM 06OCHOBaHHH ¢ My koHCTpyxkua#i OT 6 A0 12 M yuerTe MOHHIKAIOWMX BAIIHTHHIX

CBOHCTB MO OTHO.IEHHIO K apMaType.

5. Ilpy addekTHBHOM YTEIVIEHHH HAPYXHBHIX MNOBEPXHOCTeH MJAH NepPHPEPUIHOM 3JNEKTPONpPOrpese.

6. lonyckaeTcss TOJABLKO IPH OTCYTCTBHH HOBHILEHHHLIX TpeGOBaHMH K MOpPO30CTOMKOCTH M C YUCTOM JJIHTEJBHBX CPO-

KQB TeJioBod o6paboTKH.

7. Ecad npeAycMOTpEeHO NPOEKTOM



2.4. OCHOBHBLIMH 0COGEHHOCTAMH NPHIOTOBJEHHS GETOHHON cMecn B
SHMHHX YCJOBHSAX B OT/IMUHE OT JIETHHX SABJAIOTCH OGecmeueHHe pacyer-
HOR TeMmepaTyphl CMecd Ha BHIXOAe ee H3 GETOHOCMECHTeJNfl, OCYIICCT-
BJEHHE MOLOrpeBa BOAL, OTOFPeBA HJK NOJOrpeBa COCTAaBJAIONMX 3a-
MOMHHUTEJIEH, a TakKXKe OTONJeHHe GETOHOCMECHTEJLHOTO y3Jja, A03aTop-
HOro H GYHKeDHBIX OTAe/eHHH.

Pacuernas TeMnepatypa GeTOHHOM CMeCH 1O BBIXOJAe M3 GeTOHOCMe-
carenst (fcu) ¥ TeMmepaTypa IpeJBApPHTEALHOTQ S/EKTPOPA3sOrpesa cMe-
CH onpejieniseTca Ho popMyae

t6.a — tun zAt'rp (l)
1 — ZAtyp ’

rae ls.x — HauanbHas cpefuAf TeMmIlepaTypa GeTOHa NOC/Ae YKIAaAKH B
onany6Ky, YIVIOTHEHHS! H YKDHTHS (HAa3HauaeTCd B 3aBHCHMOCTH OT ClO-
co06a BhiZepIKHBaHHA GeToHA), FpaA;
ta s — TCMIIEPATYpa HAPYHHOIO BO3AYyXa, rpaj;
ZAfzp — cyMMapHOe OTHOCHTE/NbHOE CHHMKeHHe TeMIepaTypnl GeTOHHOM
CMECH TIPM BCeX ONepauHfX — OT NPHEMKH H3 GeTOHOCMECHTEN A0 YK-
JAKA H YKPHITHS B KOHCTPYKIHH;
Afrp — OTHOCHTE/ILHOE CHHIKEHHe TeMIepaTyphl GeTOHHOHR CMeCH Ha Kalk-
Joit omepaluH (npH TPAHCHOPTHPOBAHHH, Meperpyske, ykjajke H YIIOT-
HeHHH) TIpH Iepenafie MeXAY TeMHepaTypoii Hapy:XHOTO BO3AYXa H TeM-
nepatypo# Geronro#t cmecu 1°C,

Pacuernl no ¢opmyse (1) MOXKHO NpOH3BOAUTL NpPU TeMmmepaType
HapyHoro Boslyxa uuxke 0° C.

TMoonepaunonHBle OTHOCHTE/bHHIE BEJHUHHH CHHIKEHHA TEMNepaTy-
pH GeToHHO# cMecH Afrp onpenelsioTca o Gopmyne

At =Aly T, 2)

rje T — BpeMs TPAHCHODPTHPOBAHHA (YKJIAAKH, YNJIOTHEHHS, MEPErpy3KH)
Oe‘TOHHOﬁ CMECH, MHH;

At , — OTHOCHTE/ILHOE CHHXKEHHe cpefHeil TeMmepaTypu GeToHHOH cme-
cH, rpap/(rpajeMHuH), NpPH TPaHCIOPTHPOBKe (YKJIaiKe, YIVIOTHEHHH,
neperpyske) B TeueHMe 1 MHH K NIepenaje TeMmepaTypnl GeTOHHOH cMe-
CH H OKpy3Kaolilero Bosayxa 1° C.

3Hauenus At,, TpH TPaHCNOPTHPOBAHHH CMecH NaHHl B tabr 4, a
IpH YKJIAAKe H YIJIOTHEHHH COCTaBJAIOT:

tom =

Aty ToNULUHA 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

ITpu norpysxe W meperpyske Ha Kam/Jyio ONepalHio MOXHO NMpPHHH«
MaTh Alrp.x=0,032; mpu nepememienur GalleHHBIM KDPAHOM — Afrp=
=(0,0022 H, rge H—BbicoTa nogbema, M; NPH NepPeMeIlleHHH CMeCH
IIaXTHBIM MOABEMHHKOM (B yTemieHHOH wWwaxrte) — Zrp.m=0,001 H.
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Tabauna 4

-]
OGbem niepe- 5
Cnoco6 Tpancnop TH- MapKa HAH KOHCTPYKRuS BOSHMOHN Ge- E
POBanus TPAHCNOPTHOTO yCTpoficTBa TOHHOR 'cMecu, &
" =
o
&
AprocamocsanaMu | TA3-93 1,4 0,0037
3UJ1-MM3-555 2 0,003
MA3-503 3,2 0,0025
ApTo6eToHoBO3a* KysoB ¢ npofinofi o6winB- 3,2 0,00022
MH KO#f, ¢ TIpOCTPaHCTBOM
Mexay uHuMmn 50—60 MM
H KPHIUIKOH
Asto6anpesosaMun | Bagbs  onpoxuaHas ¢ 1,8 0,0009
1apHHPHO-DOJHKOBEIMH
3aTBOpaMH

Tipumeuanna: 1. Ilpu Apyrux eMKocTsxX TPaHCHOPTHHX YyCT-
poficTB 3HaueHUA CjeAyeT 6paTh NO HHTEPHONALHH,

2. PacuerHoe sHauenue KO3dQHIHEHTa TEIVIOOTAAUA OTPaAXKAEHHA
npuuATo, kBt/(M2-°C): amTocaMmocBanoB — 14; OyHkepos — 13,

BMmecte ¢ aTuM TeMnepaTypa GeTOHHOH CMecH H TeMmIepaTtypa moao-
rpeBa BOAW He AO/KHA GHTb BHe 3HaYeHHH, yKasaHHHX B TalJ. 5.

Ta6auuna 6

HauGonbmas gonycramas
TeMneparypa, °C
HeMeHTH
nogorpesa GeTOHHWH cMecy
BOAKI IIpH BhIXOZRE
U3 cMecuTens
1. [lopTaaHALUEMEHT, IUAAKONOPTIaHA- 80 35
HEMEHT, NYUUOAaHOBBIA MOPTIAHA-
LeMeHT Mapok HHxe 600
2. BucrpotBepaciomuii  mopTyianAnue- 60 30
MEHT H NOpTAanAueMenT Mapku 600
M BHIIE
3. I'iMHO3eMHCTHIK 40 25

2.5. TemnepaTypa BoaH H 3amoJHHTeNefi NpH sarpy3ke ux B Gero-
HOCMECHTeNb A0/KHA obecneydBaTh NOJNy4YeHHe PACUETHOR TeMnepary-
pH GeToHHOfI CMecn NPH BhHXOAe ee H3 GeroHocMecHTeds. Jlas sroro B
SaBHCHMOCTH OT COCTOfiHHS MaTepHaJoB, OCOGERHO 3anoJHHTEJNeH, yc-
JOBHA NPHrOTOBJICHHA H TPaHCIHOPTHPOBAHUA (METOAOB YKMAaAKH H BH-~
JAepXHBAHKSA B SHMHEe BpeMs) TPHAOXHTCA OTTAHBATHL 3aNOJNHUTENH, NO-
JOrpeBath BOAY, 8 BHOTA H 3aNOJHUTE/H,
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Temnepatypa mogorpesa COCTaBJAAIOMIMX noAobpaHHOro cocrasa Ge-
TOHA B 3aBHUCHMOCTH OT TpebyeMmoil (3aZaHHO@) TeMIepatypsl GeTOHHOM
CMecH (fem) np¥ BHAAYE H3 GETOHOCMECHTENS OMPEAENSeTCS PacyeTOM

no ¢opmyse
0,84 (9 tn + gu tn + Gu.s tu.n) 44,295 tp +‘+
0,84 (g + gn+ grs) +
44,2 (ingn ty + ks Iu.s tra)
- . &)
+ 4’2()78.0

a_TemnonoTpeGHOCTb AAs HATpeBa COCTaBJASOWHX GeTonHOHA cMecn Q,
kX, oT HauaNLHOH TeMmmepaTypel AO TEeMIePaTypH, YCTaHOBJIEHHOM
pacueroM no ¢opmynam:

a) Ans Harpesa BOAH

Qs =4,2Vyp (5,5 — tp,n)} (4)
6) pJag HarpeBa mecka

Qu = Vyn (0,84 (¢nx — fn,u) + iu (4,2 g, — 2, 1g,x 1 336)]; (5)
B) A/ Barpesa KPYIHOI'O 3amOJHHTENS

Qx.z = VVka [0,84 (Puxs — frn) 1+ ik (41 2ra — 2, 1fg s + 336)],
(6)

rae in, lx.a — OTHOCHTEAbHAR BJIAXKHOCTb COOTBETCTBEHHO IIeCKa M Kpym-
HOT'O 3aMoJqHUTeN Mo Macee, % ;

qu, Gr.s, qu, Gs.0 — COOTBETCTBEHHO Macca [eCKa, KPYMHOro 3alOJHHUTENS,
ueMeHTa W BoAb B | M3 GeroHHOM cMecd, Kr (B pacueTe Ha CyXue 3a-
TIOJIHATENH) ;

gs—(s.0 — 32 BHIYETOM KOJHYECTBA BOJAB, COZepXKamlefics B 3amO/HHU-
TeNIAX;

tn, tx.s, s — COOTBETCTBEHHO TEMIepaTypa Mecka, KPynHoro 3anonHuTeNs
M BOZHI IPH 3arpyske 8 cMecHTedb, °C;

0,84 — yaencHaf TEMNOEMKOCTb 1eCKa, KPYMHOrO 3aNMOJHUTEN W UEeMEH-
Ta, kKx/(xr-°C);

4,2 — yjeabHag TemuoeMKocTh Boaml, KIx/(kr-°C);

V — of6beM nojorpeBaeMoro MaTepuaJna;

Yxsm, Yxax lom Znyx —— COOTBETCTBEHHO TeMIepaTypa HaYajAbHad M Ko-
HEYHaAa KPYNHOrO 3anoJIHUTENS H HECKa,;

Ys Vo, Yx.s — 00heMHAs Macta COOTBETCTBEHHO BOAM, MECKa H KPYHHOTO
3anOJHUTEN .

SHasa BecoBoil cocTaB OeTOHHON CMeCH IO Macce H BJaXHOCTh 3a-
nongutenei, pacuerom no ¢opmyae (3) onpemedsercs TeMIepaTypa Jio-
6oro H3 HeTHpeX COCTABAAIOMNAX (few, Is, In, #x.3), 3aRaBasfch SHAYEHHs-
MH OCTaJbHHIX TpeX.

Kar npasmao, tcw ycTanaBsiuBaeTcsi pacuetoM no dopmyne (1).

TemnepaTypy BOAH NPHHHMAIOT MaKCHMaJpHO BO3MOXKHOR B 3aBH-
CHMOCTH OT NPHMEHAEMOro LeMeHta no Taba. 5. Temmeparypa mecka u
KPYNHOrO 3aNOJHHTENS Onpefedsercs B 3aBHCHMOCTH OT fow, s H MPO-
H3BOACTBEHULIX BO3MOXKHOCTEH NOKOrpena.

2.6, IIpomo/KHTeIbHOCTL NepeMellMBaHuA GETOHHOA CMeCH A0JI-
Ha OHTh Ha 25Y OoJbllle, yueM B JIETHHX YCJOBHAX, M He MEHEe BesMuHH,
npuBeeHHBIX B Ta6d, 6.

[IpoAONKHUTEILHOCTh NEepeMellNBAHNA JONYCKAaeTCH He YBEJIHUABATH
NPOTHB JETHHX YCJIOBHH, ecaH NDHMEHAIOTCH MOAOIPeTas BOAA, OTTAMH-
Hble H/IH IOROTPeThle 3aMONHATE/IH,
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Tabnuna 8

HauMeHblIadg NMPOAOJKRATENALHOCTL NepeMeiltuBanus Ge TOHHO#H|
CMeCH B CMeCHTeN X

O6beM roToBOTO

3amMeca CMecHTeN s, rPaBUTALHOHHEIX XS CMeCH € OCapKoil KOHY-
a ca, cM npuUHyAUuTENb-
HOTO TIepe-
MeIuBaHus
MeHee 2 2—6 Goxee 6
500 1 Menee 125 95 75 75
Bonee 500 190 150 115 75

Ilpn npuMeHeHHH TOJbKO MOXOrpeToH BOAH B CMECHTENb OJHOBpPE-
MeHHO ¢ HauajJOM ee 04aud 3arpy¥KaioT KPYHOHBI 3amojHuTENb, 2 MOC+
Ji¢ 3aJIUBKH [OJIOBHHE TPeGyeMOro KOJHYECTBA BOAH H HECKOJBLKHX 060«
poToB Gapabana (uamd) CMECHTeNs — IIECOK, OCTAJIbHYIO BOAY H LEMEHT,

2.7. [TpuMensieMule cpescTB2 H TPOLOJKHTENBHOCTH TPaHCHOPTHPO-
BaHHS GEeTOHHOH CME€CH B BHMHHX YCJOBHSIX NOJIXKHH HCKJIOYaTh BO3«
MOXHOCTb OXJaXAcHusa ee GoJlee YCTAHOBJEHHOTO TEXHOJOIHYECKHM pacs
yetoM (coraacHo n. 2.4 Hacrosiiiero PyKOBOACTBa) HapyileHHs OZHO-
POAHOCTH H CHHMKEHHS 3aJaiHOH MOABHIKHOCTH HAa MECTe YKJIAIKH.

B mensx ofecneueHHs BLILICH3NOMKEHHHX TpeGOBAHHH peKOMEHAYs
eTcs:

TPAHCMOPTHPOBATL GeTOHHYI0 CMeck 6e3 3ajepXKKH NpH, TIOTpYy3Ke,
IepeBO3Ke H BHIIPY3Ke, KAK NPaBHJO, B YTENJIEHHOH H YKpHITOH TpaHCs
HOPTHON Tape, NpeiCXpaHmIomel cMech OT NMONMajAHHSA 0CAJAKOB;

[pH TeMmepaType HapyXHOTo BO3AyXa HHxKe MHHyc 15°C u TeMme-
parype cMeck Bbite 20° C, Kak NpapHio, IPEABAPHTEABHO NepeR 3arpys«
Kolf cMecH nporpesaTh GafbH H o6orpesaTh Ky30Ba GETOHOBO3OB H 2B«
TOCAMOCBAJIOB BRIXJIOMHHIMEA 'a3aMH JBHraTeJIs;

MaKCHMaJbHO COKpAailaTh KOJHYeCTBO Neperpy3OUHHX omepauuii H
70 BO3MOXKHOCTH OCYIIECTBIATH pasTPy3Ky CMeCH HEMOCPeACTBEHHO B
onamy6ky OeTOHHpPyeMOH KOHCTPYKUMH HJH GeTOHOYKJafounoe oGOpys«
IOBaHHE}

OYHKTH (MecTa) NMCperpy3ok (ecqd OHH HeW3OelKHH) GeTOHHON cMes
CH CJefyeT 3alHIIATh OT BeTpa H momafanks cHera. IleperpyaouHne
6yHKepa HOJNXKHBE YTeILIATBCSA, a NPH NJIHTEABHOM NpeCHBaHHH B HHX
CMeCH — oGOorpeBaTbCSi FOPAYHM BO3LYXOM, NMAPOM HJH 3JEKTpONEyaMH.
Temmepatypa CTeHOK GYHKepOB KOJNKHa GHiTh He BHle 40° C;

yTemJieHHe, YKpHTHe H OGOrpeB TPaHCIOPTHOR Taphl cjaeayeT Hpo-
H3BOIHTH TaK, YTOOLI TeMJONOTepH GETOHHOH CMECH NPH TPaHCIOPTHPO-
BaHHH He npeBHmann 4°C 3a 1 u;

BpeMs TPaHCIOPTHPOBAHUA OETOHHOK CMeCH HCXOAS M3 YCJOBHH CO-
XpaHeHHs1 yA060yK/IaJLIBAEMOCTH He ROVIKHO npeBrinaTe 30 MuH mpn
TeMnepatype cmecH fen=40°C, 45 MHH OpH fcx=20—30°C u 120 mun
npH fey=5—10° C. YBeanuntp f0OmMycKaemMyio HPORODKHTEILHOCTH TpPaH-
COOPTHPOBAHHA CMECH MOXHO 3a CUeT NMpPHMEHEHHS 3aMeAJISIONIAX HIIH
nRacTHOHRNHAPYIOMUX R06ABOK, IPATOTOBNCHHSA CMECH TIOHHIKEHHOMH, B Jio-
NYCTHMHX ApefiefiaX, TeMIEpaTypH M NOJOrpeBa ee Y MecTa YKIaJKH,
NpPH CHJIBHHIX MOpPO3aX — BBeAeHHsi B GETOHHYIO CMeChb MPOTHBOMOPO3«<
HEX A06aBOK.
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EMKOCTH, B KOTODBHIX NepeBO3HTCA GETOHHAs CMeCh, CACAYeT OuH-
WAaTh NMocJe Kaxao# pafouelt CMeHH H nepeid AJMHTENBHHMH (Gosee 1 a)
nepepLiBaMH B TPaHCNOPTHPOBAHHMH,

2.8. TpaucnoptupopanHe GeTOHHOH CMeCH B 3HMHHX YCJOBHSAX cJje-
JlyeT NPOH3BOAHTL aBTOGETOHOBO3aMH, NMPH HX OTCYTCTBHH — aBTOCaMO-
cBajaMH Han B Gaanax (6yHKepax), yCTaHOBJEHHHX Ha aBTOMAUIHHaX
(aBTOGazbeBO3ax).

ABTOGETOHOBO3H HMEIOT BHICOKHE Ky30Ba C KPHILKAMH H XBOMHYIO
OGLIHBKY AHHINA H GOPTOB C IPOCTPAHCTBOM MEXKAY ee JHCTaMH, KOTO-
phle [O3BOJAIOT YTEILUIMTh KYy30B TepMOH3O0JSTOPOM HJAH OCYIIECTBHTH
06GOrpeB Ky30Ba BHIXJIONHLIMH rasaMH.

B aBrocamocBasax aas sumHell mepeBOo3KH GeToHHOK cMecH creiy-
eT yCTpamBaTb TEPMOH3OJALHIO Ky30Ba (OT II€PEOX/aXMIACHHA CMecH)
HAR 06OPYyAOBATH €ro AJsA 00orpeBa BHIXJIONMHHIMH ra3aMm, Ky3oBa AJs
YKDEITHSL CMecH CHabxaTh JAepeBSHHHIMH LIHTaMH, Gpe3seHTOM HJH ojes-
JIaMH M3 HIJIaKOBAaThi, YIAKOBAHHON B MOJHITHAECHOBYIO MJIEHKY.

ABT06anbeBo3H NpeRHA3HAYAIOTCH A/ NEPeBO3KH 'OTOBHX cMeceR
B OTHEJbHBIX CIENHAJbHEIX, YTEMJEHHHX H CHaGXeHHHX KpPHIIKaMH
GanpAx, KOTOPHE CTABATCS M CHHMAIOTCS C paMH aBToajgpeso3a ¢ mo-
mompbio kKpaHa. C nomompio 6aabeBo3a GeTOHHYIO CMeCh MOXHO JOCTaB-
JA9TE MEJKAMH NOPLUHsAMYU B JIO6YI0 TOUKY CTPOHTENLHON MJIONIAaJKH.

TpancnopTuposanie GeroHnofi cMecH, NpepHasHaueHHOH AAA Npex-
BapHTENBHOFO  3JEKTPOPasorpeBa, a TaKxe € NPOTHBOMOPO3HHIMH KO-
6aBKaMH, MOXeT MPOH3BOAHTHECA H B HEYTENVIEHHOA Tape, HO ¢ 3aLUHTOH
OT CHera H HMCNApeHAs BJArM NPH YCJOBHMH ofecleueHns TeMnepaTypu
cMecH Brime 0° C 1o #avaJja sJeKTpopa3orpeBa H He MeHee ueMm Ha 5°C
BHILIE TeMNepaTypH SaMep3aHHsi pacTBopa coJieHl 3aTBOPeHMA mocje
YKAaJKH B YIVIOTHEHHSA ¢ MPOTHBOMOPO3HLIMH X0GaBKaMH.

2.9. IlpegensHast NPOROJNKHTENLHOCTD H JAJbHOCTb TPAHCIOPTHPO-
BaHHA GeTOHHON CMeCH YCTaHaBJIHBAETCA CTPOHTeNbHOH JabopaTopHedt
H3 YCJIOBHA COXpaHeHHs IlepBOHaua/bniofi ee YROBOyK/aAbBaeMOCTH,
OJHOPONHOCTH H 3afaHHO# TeMIepaTyphl Ha MeCTe yKJajK4 B 3aBHCH-
MOCTH OT HMEOUIHXCS TPAHCIOPTHHX CPeACTB, 00hbeMa GeTOHHOR cMecu
H TeMNa ero yKJaAkH, TeMmepatypn GeTOHHOA CMecH no BHXoxe H3 Oe-
TOHOCMeCHTeAl ¥ TeMIepaTypw HapyXHOTO BO3AyXa, COCTOAHHA Jopor
H JONYCTUMOI'O PACYETOM OXJaXACHHS CMECH B NyTH,

3. YKJNAILKA BETOHHOH CMECH

3.1, IToaroToBKy OCHOBaHHS H yKNanKy GETOHHOA CMeCH B 3HMHHX
YCHIOBHAX CJeAYeT NMPOH3BOAHTb B COOTBETCTBHH C MpaBH/IaMH NPOH3-
BOJCTB2 3THX palfor B JIeTHHH NepHOJ M DeKOMeHJauHAMH HacTOALIEro
paszeaa.

3.2. CocTosiHHe OCHOBAHHS, H4 KOTOpPOe YKJaiHBaeTcd OGeToHHas
CMeCh, 2 TaKXKe Cnoco6 yKJAaAKH H mocjeRylollee BhjepXHBaHHe OGeroHa
JOJKHBEI HCKJIOYATb BO3MOXKHOCTH Je(OopMalliM OCHOBAHHA H 3aMep3a-
HHsl GeToHa B KOHTaKTe C OCHOBaHHEM IO IpHOGpeTeHHS MM TpeOyeMoi
MPOYHOCTH.

3.3. Mepaspie OCHOBAHHSI H3 NYYHHHCTHX TPYHTOB Nepef yKJagKo#H
GeTOHHOR cMecCH JJis MPeAOTBpalleHH HX AedopManMH H OpeXAeBpe-
MeHHOTO 3aMep3aHHs GeTOHa B KOHTAaKTe C OCHOBaHHeM AO/KHH GHTb
oTOrpeTsl A0 TOJIOXHTENLHOH TeMIepaTypH Ha rayGHHY He MeHee
500 mm. ITpoMepamue GeTOHHEIE, CKaJbHLIC HJIH CE30HHO-Mep3JHe Hemy-
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YHHKCTHIE OCHOBAHMSA, KaK APaBUJO, PEKOMEHAyeTCs OTOrpeBaTh AO NO-
JAOXHTENLHON TeMmepaTyphl Ha rayGHHY, ONpeleNseMyl0o Tel/OTexHHue-
ckum pacueToM (mpuMepHo Ha 300 MM), BeuHOMep3Jbie CKa/ibHEE OCHO-
paHusg — Ha rayouHy 500 mm. Ororpernie OCHOBaHHL AOJNKHH OHITH
TINATEBHO 3aIlHIUIEHH OT NpOMep3aHHsa A0 YKMaAKH OeToHa.

B BeuHOMep3/HIX IPYHTaX MPOH3BOACTBO GETOHHBIX PaboOT MOXKHO
HaUHHATH B TOM CJyyae, KOria Mep3JOTHO-TPYHTOBHIE YCJIOBHS OCHOBa-
HHA COOTBeTCTBYIOT AaHHHM npoekrta. IloarorossenHoe mox GeToHHpO-
BaHHe OCHOBaHHE JOJ/IKHO OHITh 3AUIHLICHO OT OTTAHBAHHA JIETOM H Mpo-
Mep3aHHsA SHMOH.

3.4. OrorpeBanyie IPYHTOBLIX, CKaJbHbHIX H OGETOHHHIX OCHOBaHHH H
CTHKYeMbIX NOBEPXHOCTEH MOXET BHIOHATLCSA:

B MECTHHIX Temisikax 43 Ope3eHTa, MOJH3ITHJAEHA, ¢aHepH, oborpe-
BaeMLIX 3JIEKTPONeYaMy CONDOTHBJICHHS HJH SJEKTPOOGOrpeBaTesisiMH,
paGoralomumMe Ha moGom Tonsmse, TeMmmepaTypa BO3AyXa B Ten/smKax
Ha NOBEPXHOCTH OTOTPEeBAEMOr0 OCHOBAHHA CJEAYET MNOANePHKUBATh B
npexenax 10—35°C;

9/IeKTPONPOTPEBOM TNpH HOMOIIH BEPTHKAJbHHX HJH FOPH3OHTAJDb-
HHIX 3JIeKTPOAOB;

NPOrpeBoM MJOCKAMH MHAKOCTHO-TOMJIHBHBIMH HarpeBaTe/sIMH HJH
KOcTpaMH (KpoMe GeTOHHHX OCHOBaHHH).

Cnoco6rl oTorpesa He JAOJKHH BbI3HIBATh CHHXKEHHS KayecTBa CTa-
poro GeToHa (CKaJkl).

He ponyckaercsi OTTaMBaHHE MEP3NHX TPYHTOB OCHOBAHHA ¢ mo-
MOHIpI0 Napa AHGO NOJHBKOA ropsuedl Bogoff, nu6Go pacTBOpaMH XJ0-
PHCTHX H ADYTHX COJeH.

Cnoco6 OTOrpeBa OCHOBaHHA BHIGHPAaeTCA C YUeTOM HMeIOLIerocs
o060opyAOBaHHA, HCTOUHHKA TelJa, TEeMNepaTyphl HapyXHOLO BO3AyXa,
pasMepOB KOHCTPYKIHH, ri1ySHHB OTOrpeBa H yTENJIHTEs.

3.5. [Ipn BHaepxHBaHHH GeTOHa B KOHCTPYKUHH HO clocoly Tep-
MOCa HJH C Npe/BAPHTENbHEM pa3orpeBoM GeTOHHON cMecH, a TaKXKe
HpH NpHMeHEeHHH 6eToHa ¢ NMPOTHBOMOPO3HEIMH A0GaBKaMH XONMycKaercs
YKAaAHBaTh CMeCb Ha HEOTOTpeTOe Mep3jioe HEMyUHHHCTOE OCHOBaHHE
BAK cTaphifi 6eToH, OUMIIEHHLIE OT CHera W HaJjlelH, €C/iH B 30HE KOH-
TakTa Ha NPOTAMEHHM BCEro PacyeTHOro NepHONA BHepKHBaHHS Oy-
jger ofecnedHBaTbCA He3aMep3aeMOCTb GeToHa. DTO BO3MOXKHO, HaIpH-
Mep, Npu GeTORHPOBAHHH MACCHBHEIX KOHCTPYKUHA ¢ My He Goaee 3
d IPH YCJIOBHH, YTO TeMImepaTypa HApYXKHOTO BO3JAyXa He HHXKe MHHYC
15°C H TeMnepatypa yknainBaeMolft cMecH Gonee 15°C, uto mpu sToM
OTKpHITbIE TMOBEPXHOCTH CTaporo GeToHa HJIM TPyHTa BOKpYr GeTOHHpYye-
MOA KOHCTPYKLHMH YKPHIBAIOTCS TEIIOH30NSUHOHHHM MaTepHaJOM C KO-
sdduunenTom obweli Tennonepenaun K He Gosee 2,32 Br/(m2.°C).

3.8. Yxnanka GerouHoll cMecu ¢ mociexywouefi Tennosofi o6paGor-
KOl 6eTOHa B KOHCTPYKUHH RONYCKaeTCA Ha Mep3/ble HEOTOrperhle He-
OYyYHHHCTHIE OCHOBaHHS, cTaphlffi GeTOH, OUMIIEHHEIE OT CHETa M HAJCHRH,
OpH YC/IOBHH, YTO K Hauajly nporpepa GeTOHa e€ro TeMmepatypa B MecTe
KOHTaKTa C OCHOBaHHeM OyzeT ofecneudBaThCA He HHXe 2° C; mpH sTOM
NOBEPXHOCTh OCHOBAHMA IMHPHHOM He MeHee | M IO KOHTYPY KOHCTPYyK-
LHH C/elyeT YKpbiBaTb TEMJOH3OJSUHOHHHM MaTepHaNoM € KO3 dHIH-
eHToM oflWeli TemaompoBogHocTH K He Goaee 2,32 Br/(M2-°C). Hasa
NpeAOTBpalleHHs 3aMep3aHHA GeTOHa A0 Hauaja nporpeBa AoMyCKaercs
BBelleHHe B GETOHHYIO cMech IIPH ee NPHTOTOBJICHWH HHTPHUTA HATpus A0
10% wmacch ueMmeHnTa.

3.7. Onany6bka u apMmartypa nepes GETOHMPOBAHHEM AO/IKHH OHTH
OUHILUEHH OT CHera H HaslelH, HANDHMep, CTPYyed ropsuero BO3AYXa MOX
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Gpe3eHTOBHIM H/IH HONYSTHACHOBHIM YKDHITHEM C BHICYHIHBaHHEM HO-
BepxHocTeft. He nomyckaercs CHHMAaThb Hajelb C IIOMOLIBIO Napa HAH ro«
pAvesl BOAHL

[Ipr Temmeparype BO3Ayxa HuxKe Munyc 10° C apMaTypy AHaMeTpoM
GoJiee 25 MM, a TakKe apMarypy NPOKATHHX mpodH/ell H KPynHHe 3a-
KnazHbie MerajjIHyeck#e JeTajH CJAeJyeT OTOTPeBaTb A0 HOJOXKHTENb-
HOR TeMmepaTypH CTpyeR ropsdero BO3JYXa NOL KOJMAKOM H ¢ IO~
MOIIBIO YCTPORCTB MJisl HHAYKEHOHHOrO HJIH HH(ppaKpacHoro oforpesa,
€C/IH OHH HCIIONB3YIOTCH IJIS 9MCKTPOTepMO0GpaboTKH OetoHa. ApMarty-
pa M 3aKjlajHble 4aCTH MOTYT He OTOrPeBaThCs, eCJH TeMIepartypa yJjo-
JKeHHOro GeTOHa € MPOTHBOMOPO3HHIMH RoGaBKaM# Ha 5°C Bhillie TeM-
nepaTypH 3aMepaaHHs paouyero pacrsopa cojek.

Bce BhicTynaioline 3aK/iajHbie YaCTH H BHIYCKH ROMMHH OHTb 10+
TIOJHHTENBHO YTENJeHH.

Croiiku, nopxepKusamnHe onanyoKy, cleiyer ONHPaTh Ha FOTOBHeE
KOHCTDYKIIHH, 2@ NDH HX OTCYTCTBHH — Ha JIeXXHM HJH TNOJKJAAAKH, yJO«
JKeHHble Ha HeNyYHHHCTOC IPYHTOBOE OCHOBaHHE.

Ipu ycrpoficee onany6Gku u3 XKesle30GETOHHBIX IIHT, 06070YeK H
GeTOHHBIX O/IOKOB YKa3aHHME 3J€MEHTH, KaK OpaBHNIO, JAONKHH HMETb
C HapyXHOH CTOPOHH Hal€XHO NpPEKpenJeHHOe yTelVieHHe H yCTaHaB-
JHBAThCA HACYXO,

3.8. Yrnagky GeTOHHON CMeCH cJelyeT BeCTH HelpepHBHO, Ge3 Ies
PCBANOK, CPEACTBAMH MEXaHM3AlWH, OOECTEUMBAIOINHMEA MYHHMANLROS
OXJIaXNeHHe CMeCH TpH ee NMojgaye, pacnpefeiieHyH H YOJNOTHEHHH, Ha-
npuMep KpaHaMH ¢ MOMOMBIO yTenjeHHHX Oynkepor (Ganei), Geronona-
COCaMH, ITHEBMOHAaTHeTaTe/AMH, JEHTOYHHIMH OGeTOHOYK/aJYHKaMH,

3.9. Ilpn ucnojr3oBannu GeTOHOHACOCOB I/ist NePEeKayHBAHAA H YK«
JafKkH GeTOHHHIX cMecel B 3HMHHX YCJOBHAX Tpe6OBaHHS K COCTaBy
cMecedl NO/IXKHEL ObITb TAKHMH K€, KaK B JIeTHee BpeMs.

3.10. Ilpn HCOMBL30BAHHM 6ETOHOHACOCOB HJisi TPAHCIOPTHPOBaHHS
H yKnajiky GeTOHHOH cMecu Heo6xXommMo obecmeunTh paboTy HX Macisis
HHIX M BOASHBIX CHCTeM IpPH Temnepatype Huxke 0°C ¢ moMompio yren-
JleNHBIX KOXYXOB ¢ OGOrpeBOM OTAOAAIMMH rasaMH ABHrarteis (and
aBTOGETOHOHACOCHLIX YCTRHOBOK) HIH ¢ IPHMeHEHHEM SJeKTpoHarpepas
TeJbHBIX IPHGOPOB.

Yrennenne H 06orpes XOJ/IKHB HCKJHOYaTh KOHTAKT XO/MOZHOro BO3«
JAyXa ¢ TPAHCIOPTHRIMH MACASHBIMH IHJHHApAaMH, 6akaMu IS BOJAH H
Macjia, MacJIONPOBOAAMH H ADYIHMH Y3JIaMH, B KOTOPHIX NPH OCTAHOBKE
GeroHOHACOCA MOXKET 3aMED3HYTh XKHJAKOCTb. [lpHeMHuf GyHkep aiist Ge-
TOHHOR CMeCH J0/Ked OHTh yTelsleH H OCOPYAOBaH YTellJIeHHOR
KPHBILIKOH.

3.11, Tlo HeyTensieHHHM TpyGompoBozaM GeTOHHYIO cMech Ge3 mpo-«
THBOMOPOSHHX 106aBOK MOXKHO TPAaHCHOPTHPOBATL NPH TeMIepaType
BO3JyXa OT MHHYC 5 mo mumyc 20°C cooTBeTCTBeHHO Ha PacCTOSHHE OT
250 mo 100 M, ¢ MpPOTHBOMOPO3HLIMH J06aBKaMud — HPH TEMIEpPAType
BO3/lyXa, paBHOH pacdeTHOH TeMneparype NpHMeHEHHS A00aBKH 3anaH-
HOI KoHIeHTpauuH (cM. 1. 6.8 pasnoro PykoBoacTBa), Ha paccTOSIHEE
Jo 250 M. Bo usGexanne koppo3uu GeTroHoHacoca H TPyGOMPOBOZOB Me-
peKauuBaHne GeTOHHEIX cMeceH ¢ H06aBKaMH XJODHCTHX COJleHd KONMyCKas
€TCsl TOJLKO NPH BBELEHHH B cMeCb MHIROHTODOB KODPO3HM CTanH, Ha-
DpHMep HHTPHTA HaTPHA, HHTPHTA KajbUUA.

3.12. Mo yTenneHHBIM TpySoNpPOBOZAM TPaHCAOPTHPOBaHHE GETOH«
HOH CMecH, B TOM YHCJIe IIpeABapHTENBHO PasorpeTsx 1o 40—80° C,
BO3MOXKHO IIpH TeMIepaType Bo3ayxa ao Muayc 40° C Ha Takoe ke pac-
CTOsIHNE, KaK B JETHHX YCJOBHUSX,
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3.13. TTepepriBH B mepekayuBaHHH GeTOHHON cMecH (e3 HPOTHBOMO-
PO3HHIX /106aBOK B CBS3H C HEHCHPABHOCTAMH HJIH MepeGOSMH B MOXAYe
CMeCH B NpHeMHLE OyHKep He AOJKHB NPEBHIIATL OPHEHTHPOBOUHO
15 MHE AAs HeyTeNnJeHHHX Tpyb6onpoBofoB ¥ 30 MuH — A/ yTelJieH-
HHX. B Ciyuae NepekaunBaHHd NpeABAPHTEILHO PA3orpeTod CMeCH mpos
JOJKHTENIbHOCTD NepephiBa He JOJIKHA BHI3HIBATH HEeZOMYCTHMOIO 3ary-
creBaHHs OETOHHOH cMecH. MeToauka pacyeTa HeOGXOLHMOrO yTeNJeHHS
TpyOOnpoOBOAOB H AOMYCTHMOH NPOJOJ/LIKHTEJNbHOCTH IepephiBOB B Iepe-
KauuBaHHH CMeCH H3/0eHa B <«PyKOBOACTBE IO YKJaAKe GETOHHHIX
cMeceil GeToHOHACOCHBIMH ycTanoBKaMH» (M., Crpofimsgar, 1978).

ITo HcreveHHH AONVCTHMON NpPOAOJIKHTENHHOCTH mepephiBa B Iepe-
KauHBaHHH GeTOHHAs cMech AOJMXKHAa OHWTh yAaneHa uaz TpyGomposoaa.

3.14. IlporpeB TpyGompopoAa Nepei HayaJoOM INePEKAYHBAHHF CMe-
CH, OUHCTKY NpHeMHOro GyHkepa, GeToHOHacoca # TpyOONpOBOAa 1O
OKOHYAHHH IlepeKauHBaHHsA CJAeAYyeT NPOH3BOAHTHL ropsued Bomodd. Iloc-
Jie OYHCTKH BOAY M3 TPyGOmpoBoAa HEOGXOAHMMO HOJHOCTHIO YAAIHTH BO
H3bexaHHe ee 3aMep3aHHs.

3.15, Tlocnofisoe GeTOHHPOBaHHE MACCHBHHIX KOHCTPYKLHH Heo6xo0-
JHMO BECTH TaK, 4TO0bl TeMmepaTypa GeTOHa B YJOXKEHHOM CJOe O meE-
PEKPHITHS ero CJelyIOLIMM CJI0eM He OMyCKalach HHXKe NPeLyCMOTpeH-
Holt pacueroM, KpoMe TOro, ZomycTHMas IPOJOJIMKHTENbHOCTh HEPEKpH-
THA CJ0¢B GeTOHA XOJIKHA Ha3HAYATHCS CTPOHTENBHON JabopatopHed B
3aBHCHMOCTH OT TeMIepaTyphl yRJaawBaemoll OeTOHHOH cMeCH W nauajia
CXBaThHIBAHHS UEMeHTa.

TonixEa yKAafANMBaeMOro clios GeTOHHOH CMecd HasHadaercs B 3a-
BHCHMOCTH OT CPeACTB YIJIOTHeHHS, 06HYHO B npeaesax 30—50 cm.

3.16. TeMmepaTypa GeToHHOfi CMecCH, y/IoMeHHOH B onanayOky, K Ha-
yany BHIAEPKHBAHHS HAH nporpeBa (oforpesa), HJH IpeiBaPHTEJbHOr0
pasorpeBa Q0JXHa OHITH He HHIKE:

TeMIepaTyphl, YCTaHOBJEHHOH pacueToM, NpH BujepKHBaHuu Oero-
Ha N0 cnocofy TepMoca; TeMnepaTypH 3aMep3aHus palouero pacrsopa
couneit, yBeauyeHHO! Ha §° C, npH mpHMeHeHHH GeTOHa C NPOTHBOMOPO3-
HHMH joGaBkamH; 0°C B HauGosee OX/aX/JeHHHX B30HAX Nepejy Haua-
JIOM NPEeLBAPHTEABHOTO SJACKTPOPas’OrpeBa GeTOHHOR cMeCH HAU dopcH-
POBAHHOTO 3JeKTPOpasorpeBa ee B KOHCTPyknuax; 2°C Opu npHMeHe-
HHH JPYrHX CHOCO00B BHILEPKHBAHHA.

3.17. OtkpuiTHe MOBepXHOCTH GeTOHAa Nocie OKOHYaHHUS GETOHHPO-
BaHHAs, a MpH GOJBIIHX MOBEPXHOCTAX IO Mepe GeTOHHPOBAHHA OTAeJb-
HBIX YYaCTKOB ROJXKHH 0e3 NIpoMeAJIeHHA TLIATeIbHO YKPHBAaTbCA Ma-
POH30/AUHOHNHHM MaTepHanoM H YTeMISTbCS B COOTBETCTBHH C TelJo-
TeXHHYECKHM pacueToM. B cayuae nepepniBa B GeTOHHDOBAHHH IOBEpX-
HOCTH 0eTOHa C/elyeT YKPHTH, a INpPH HeOoOXOAHMOCTH — O0Orpesath.

3.18. BeroHHpOBaHHE MOHOJHUTHHIX XeJe300eTOHHHEX KOHCTPYKUH
OpH BHAEPKHBAHHH C NpHMeHeHHeM MeTOf0B Nporpesa 6eroHa ciedyer
MPOU3BOAHTD ¢ COBMIOAEHHEM CleLYIOUINX TpeGOBaHHH:

a) XKenesoOeTonHnie 0ajikd, CBOGOAHO OmHparmolidecs HA MacCHBHEHE
paHee 3a6eTOHHDPOBAHHEE KOHCTPYKLHH, B LeJSX BO3MOXHOCTH mepeme-
LieHHA 110 OnopaM NpH NPOrpeBe ROJKHH OHTb OTAENEeHBH OT KOHCTPYK-
1A NPOKJaAKAMK H3 MeTaJ/lJIHYeCKHX JIHCTOB;

6) ec/JH MepoNpHATHE NMOJNYHKTAa «a» He MOXeT GHIThH OCYIIeCTBJIe-
HO M JONOJIHHTeJbHHE TeMIepaTypHHE HanpsXeHHS B OaJIKaX He yure-
HH pacueToM, cjleAyeT GeTOHHPOBATb M INporpesaTb GajKH Y4aCTKaMH
€ pa3pHBOM B KamkJOM IpojeTe AJHHOA !/ mposera, HO He Menee 0,7 M,
a 3amoJHeHHe pa3phHBOB GETOHHOM CMechio H upOrpeB GeTOHa B pa3sphl-
BAX [POH3BOAMTh HOCJE OCTHBaHHs GeToHa Ganok go 15°C.
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B) GeTOHHPOBaHHE H NPOrpPeB Hepa3peaHHX 6aNoK, He CBA3AHHHX C
onopaMu, JOKHH TIpOH3BOAMTLCA OJXHOBPEMEHHO HAa YYacTKaX AJHHOR
He 6oJjiee 20 M;

r) GeTOHMPOBAHHE W HNPOTPEB HEPA3PEIHHIX DHreleli MHOrOmPoONer-
HHX paM NPH OTHOWECHHH BHLICOTH CTOAKH paMbl K BHCOTEe ee CeueRHs
(B MJIOCKOCTH paMH) R0 15 M ROJXKHB TakKe IPOH3BOAHTHCA B HOPAX-
K€, H3JOXKEHHOM B NOANYHKTe «6» ¢ pasphlBaMy uepes ABa npoJeTa npH
npoJierax pam 10 8 M H yepe3 mpoJsieT npu Goplueil BeJAHYHHE MPOJIETOB;

1) GEeTOHHpOBaHHE H IIPOTPEB KOJIOHH, CBSI3aHHHIX MACCHBHHIMH pH-
TeNIMH MalbX NPOJIETOB, NOJKHH IPOR3BOANTLCA C OCTaBJeHHEM pas-
PLIBOB B DHTeJsiX MEXKAY KOJOHHAMH, aHAJOTHUHHX yKa3aHHHM B DOZ-
NyHKTe «0%;

€) npH nporpeBe 6asioK, Pacmo/IOXeHHHX napafielbHO APYT APYry
H KECTKO CBfA3aHHBIX MeXIy co6oH, NOMKHH 00eCreyHBaThCA BO3MOXK-
HO OJH3KHE TeMnepaTypHHeE YCMOBHA HX NPOrpeBa H OCTHBAHHS;

X) OEeTOHHDOBAHHE H IPOTPeB IKeNe30GeTOHHBIX PeGPHCTHX Iepe-
KPHITHH JO/IKHH INPOH3BOJMTBCA YYACTKAMH, HMEIONIHMH Pa3pHBH B
NPOAONLHOM M MOMEPSUHOM HANPABJIEHHSX, DACCTOSIHAE MEXIY KOTO-
PHMH ONpefe/IATCA B COOTBETCTBUH C YKa3aHHMAMH, NPHBEJEHHHMH B
HOANYHKTAX «0», «I'»;

8) GeTOHHpOBaHAe W NMpOrpeB §anok peGPHCTHIX NEPEKPHTHE A0NK-
HH TIPOM3BOAHTLCS ORHOBPEMEHHO ¢ OETOHHPOBAHHEM H INPOTrpeBOM
NJHTH,

4. PEXXUMDBI TENJIOBOA OBPABOTKH BETOHA
H TPEBYEMAS MOHIHOCTDb

4.1. Pexxum Tem0BOH 06paGoTKH GeTOHa AOJMKeH O6eCHEUHTL AO-
CTHXKEHHe HM 3afaBHOH NpPOYHOCTH H JAPYTHX MNOKasaTesel, YKa3aHHHX
B pabounx "Wepreax KOHCTPYKUHE. PexxuMm HasHauaercst ¢ y4yeTOM BHAA
H MapKu LeMeHTa, BHAA 3aNOJHHTENS (IJIOTHHH Wiu mopucThi), BJL,
MaCcCHBHOCTH KOHCTDYKIHH, e¢ apMHpOBaHHs (NpH 3JeKTponporpese H
HHAYKIOHOHHOM HarpeBe), THAA 3JeKTpoaoB M T. I. [Ipu HasHavenmHn pe-
JKNMa CJAeAyeT YUHTHIBATb HEOGXOAHMOCTD SKOHOMHH SHePreTHYeCKHX
pecypcoB, pacxodyeMuIX Ha TenioBylo o6paboTky GeToHa.

4.2. TenaoByio 06pa6oTKy OeTOHa LeNecO00Pa3HO INpPHMeHATh AJf
ZOCTHXXEHHs OeTOHOM Ha mOpTAasAueMeHTax Npounoctd a0 70% Ras.
cpasy mOcAe ee OKOoHuaHud. DeToHH Ha HIIAKOMOPTHAaHAlEMeHTax ¥ Ge-
TOHH Ha TMOPHCTHIX 3aNOJHHTENAX MOIYT AOCTHraTh IO OKOHYAHHH Ten-
J0Bofi o6paborkn 75—85% Ras.

ITpu nHeoGxoarMOCTH NOAyYeHusi GoJjiee BHICOKONH NPOYHOCTH CACAYET
BHUIEPKUBATh GeTOH NPH TeMllepaTypax Ao 40° C (410 3HauHTeNBHO YBe-
JHYABAET HEOGXOZMMYIO NPOROJ/IKHTENbHOCTh €r0 TemioBofi o6paloTku
N0 CPaBHEHHIO C LIpOrpeBOM NpH TemmepaTypax 60°C u sume) auGo
NOBHICHTb Mapky GeToHa.

4.3. TeMnepaTypHule pexHMH TeNJaoBOR 06paGoTKB GeToHa BKJIO-
YaioT CeAyIollHe TePHOAbI:

npeABapHTe/bHOE BHAepKHBaHHE OT MOMEHTa OKOHUaHHA YKAaAKH
GeTOHHOM CMeCH 0 Hayasla MPOTPeBa;

NOABEM TEMIEPATYpPH;

H30TepMHUeCKU# mporpes;

OCTHIBAHHE.

4.4. [IpumensoTes CAeAYOUINE PeXHUMH TelnoBOR 06paGoTKH:

a) noALeM TeMmepaTypw: M B30TepMHuYeckHit mporpes (puc. 1,a) —
sajZiaBHas TNPOYHOCTL JOCTHTACTCH OETOHOM NO OKOHUAHHE HIOTEpMHue-
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Puc. 1. TemneparypHbie peuMm TeijoBOE oOpaboTKuM GeroHa

g — NOABeM TeMIepaTypbl M H30TepMHuecKHN nporpes; 6 — NOABbEM TeMIePaTypH,

B30TEePMHUECKHA NpOrpeB H OCTHIBaHHE;

8 — MOABEM TeMNepaTyphl H OCTHIBAHHE;

2 — ocThiBalne; 0 — CTyneHYaTHil NOXDBEM TEMNepaTYphl; & — CaMOperyNHPYIOUIKii-
<Ay TpTaT o~ NPOJOMKUTENLHOCTE COOTBETCTBEHHO NOADBEMa TeMNOepaTyphl, u3o-

TepMH4YECKOro mnporpepa M OCTBIBAHHSA

cKoro mporpeea. PexxuM npHMeHsiercs mpH TensioBod 06pabGoTKe Hemac-
CHBHHLIX KOHCTPYKUH# (¢ My>>10), npu O6HICTPOM OCTHIBAHHH KOTOPBIX
OPHPOCT NPOYHOCTH He3HAUYHTENeH H He YYHTHIBAeTCH;
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6) moabeM TeMICPATYPH, H30TePMHYECKHHl NPOrPeB H OCTHIBAHHE
(cM. pue. 1,6) -- Geron mpuoGperaeT 3zJaHHYIO NPOYHOCTH 10 OKOHYA-
HUH OCTHBaHAS. PexuM npuMeHsiercs npu TelJIOBOH 00paGoTke KOHCT-
pyRUuH ¢ Mp=4—10;

B) TIOABEM TEMIIEPATYPH H OCThbiBaHHe (cM. pHc. 1,8) — GeToH mpH-
obpeTaer 3ajaHHYI0 TPOYHOCTL MO OKOHYAHHM OCTHIBaHHA. PexuM mpu-
MeHAETCH A KOHCTPYKHHHA ¢ Mn 10 4;

r) ocThiBaHHe (CM. pHC. 1,2), IO OKOHYARHH KOTOPOTrO GeTOH NpH-
ofpeTaer 3aRaHHYl0 INpPOYHOCTH; INpPHMeHseTCs NpU GeTOHHPOBAaHMH ¢
OpefBapHTebHLIM 3JEKTPOPa30TpeBOM OeTOHHON cMecm WJIH npu (GOPCE-
POB2HHOM pasorpese OCTOHa B KOHCTPYKIMH ¢ NOBTOPHHIM ee BHOPHPO-
BaHHEM;

1) cTymeHdaTHi! moabeM TemMnepaTypw (cM. puc. 1, 0), npu xoTopom
BHauaJle NONHHMAIOT TeMmepatypy Gerona po 40—50°C, momaepkuBa-
10T 3Ty TeMNepaTypy B TedeHHe 1--3 4, 3aTeM OLICTpHI (CO CKOPOCTbIO
He Gosee 40°C B yac) moABeM A0 MakcHMaJbHO JONYCTHMON TeMmepa-
TypH H30TeDMHYECKOTO NporpeBa. 3aZzHHas NPOYHOCTb HOCTHraeTcs K
KOHILY H30TepMHYECKOTO NporpeBa HJH K KOHLY OCTHBAHHA B 3aBHCHMO-
CTH OT MOJyJf NOBePXAOCTH. [IpuMensercsa riaBHLIM 06pasoM aJs MpeR-
BapHTEJIbLHO HANPAXKEHHHX KOHCTPYKIHHA;

e) camoperynupyiomuiics; HCHOAb3YeTCs TOJBKO NIPH 3NEKTPOAHOM
NpOrpeBe ¢ HOCTOSHHOH BEJHYHHOHA HaNpsKeHHs Ha 5JeKTPOLAX, H3Me-
HeHHe TeMmepaTyphl GeTOHa NpH STOM 0GPAaTHO NPONOPIHOHAJBHO HSME-
HEHHIO yHeJbHOTO 3JIeKTPHYECKOro CONPOTHBJEHHs GeToHa, TemnepaTypa
BHAUaJe NOBHIIACTCH, ZOCTHArAeT MAKCHMAJbHON Be/MUWHBI, 3aTeM Mej-
JIeHHO CHuxKaercss (CM. pHe. 1,2). Pexum npHMeHsercsa npu 3niexTpo-
nporpese 6eroHa GOJNBINOrO uHcja OAHHAKOBHX KOHCTPYKIHH, HanmpHMep
CTHIKOB, BKJIIOYaeMBIX MOJ HaNpPsXKEHHe MOCTOSIHHON BeJHUHHHE MO Mepe
OKOHYAHHS HX GETOHWPOBAHMS; CaMOpPCTyJHPYIOLIHHACA PEXHM XapakTe-
peH ompenesieHHON MaKCHMaJbHOR TeMIepaTypod beroHa mas Kaxaol
BeJHYHHEl CKOPOCTH NOJbEMa TeMMepaTypnl HPHMEHHTENbHO K KOHKpeT-
HOH KOHCTDYKIHH,

4.5. B pexuMB, nepevHCIeHEbE B 1. 4.4, He BKJIOUEH MepHoj NpeR-
BapHTENbHOrO BhAepXKHBaHHA OGeToHa. OH PEKOMEHAYeTCH IIPH BCex
(xpoMe m. 4.4 «2») TEMIepaTYDHHX DeXHMaX TemaoBoil 06paboTKH Ge-
TOHA CO CKODOCThIO IogbeMa TeMmepaTyphl Gojee 8°C B uac; ero npo-
JomKHTeabHOCTh 2—6 4. OfHako HpenBapHTENbHOe BBIAEpXKHBaHHe He
BCerZla OCYIUECTBHMO M3-3a OMacHOCTH saMep3aHHsi GeroHa B HauboJee
6LICTPO OCTHBAIOIIKX 30HAX KOHCTDYKUMH. B CBfisd ¢ 3THM pemieHHe o
IpeRBapHTEbHOM BHAEPXKHUBaHHH 0eTOHA C/lEAYyeT NPHHHMATL C Y4YEeTOM
B KaXXJOM KOHKDETHOM CJly4ae TeMIepaTypsl OeToHa mnocje YKJalKH,
TeMIepaTyphl HapyXKHOIO BO3JyXa, KOa(¢dHIUHEHTa Tel/onepesayd, ona-
JAyOKH H YKPHITHA HeonaayOJaeHHEIX NOBEpXHOCTEH OeTOHA.

4.6. Tloxpem rtemmeparypbl OeT0Ha B KOHCTDYKIHMH Hin GeTOHHOR
€MeCH NIpH ee NMPeABADPUTEJNBLHOM 31eKTPopasorpeBe B OyHkepax (Oank-
Ax) aubo B Ky30BaX aBTOCaMOCBAJOB cjeAyeT HAYHHATbL NIPH 3HAYEHHAX
TeMIlepaTypul B HanGoJsiee OXJaXKAEHHBIX 30HAX, MPHBeJEHHHX B I. 3.16.

4.7. CkopocTh MOABEMAa TeMIepaTyp 0OeTOHa B Haunbosnee GHCTPO
HarpeBaeMHIX 30HAaX He JOJDKHA mpeBuulath 5°C B uac ANA KOHCTDYK-
uHil ¢ My ot 2 1o 4; 8°C B uac aasi KOHCTPYKUHH ¢ My ot 4 1o 6; 10°C
B 4acC AJs KOHCTPpYKl ¢ My or 6 xo 10; 15° C B uwac fist KOHCTPYKIHA
¢ Mu>10 gauHOR n0 6 M M KOHCTPYKLuii, GETOHHDYeMHX B CKOJb3slLEH
onany6ke; 20°C B 4ac AR GeroHa (pacTBOpa) 3aMOHOJHUUBAHHA B
CTHIKaX.

4.8. Temmeparypa H30TEPMHuecKOro IporpeBa OerToHa B hanbonee
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garpeTHX 30HaxX He KoJKHA npesnmaTts 80° C npu HUCHONB30BAHYH NMOPT-
aAanfgeMedtoB H 90°C npH HCNOMb30BaHHK ILIAKOROPTIAHIUEMEHTOB,

49. Tpa nepudepufinoM uporpese (siekTporporpese, oGorpese B
TepMOAKTHBHON oNany0ke, MHAYKHHOHHOM Harpese B MeTaJUIH4eCKOH
onany6ke, HHbpPaKpacHOM oGorpese, paponporpese) GeTOHa KOHCTPYKUHI
C MOZYyJeM MOBEPXHOCTH MeHee 5 TeMmepaTypa HapyXHBIX CJOeB He
RomxkHa npesniats 40° C.

4.10. [TpoxomKHTENbHOCTD M30TEPMHIECKOTO MpOrpeBa GeToHa AJA
HKOCTHXKCHHs] 3aJlaHHOM NIPOYHOCTH HeOGXOAWMO NPHUHHMATEH [0 BeJHYHHE
TEMNEpATypH B HaWMeHee HATPeTHIX SO0HaxX KOHCTPYKHUH. IIpu 3TOM
ApOYHOCTL GeToHA B Gollee HarpeTHX 30Hax OyzerT O6OJbllle 3aXaHHOM.

4.11, TpoaoaxnTenbHOCTs H30TEPMHUECKOTO NpOrpeBa GETOHOB Ha
TJIOTHHX 3a[IOJHATENIAX B 3aBHCHMOCTH OT 3aJaHHOHM NPOYHOCTH 110 OKOH-
YaHHH BbIINEPKMBAHHs CJELyeT ONpeneNsTb, MOJb3YACh rpadHkaMH Ha
pHC. 2 H 3, Ha KOTOpPLIX NpHBEIEHB KPHBHE TBeplAeHus GeToHa npH na-
cTOAHKON Temmeparype. Janee NpuBOAATCH NpPHEMepH ONpefefeHUd C
TIOMOIIBIO 3THX I'DadHKOB PEKHMOB ¢ MepeMeHHON TeMnepaTypol GeTOHa
B NPOLECCe TemIOBOH 06paboTKH.

Mpumep 1. OnpepennTh NPOAOKHTENPHOCTE H30TEPMHYECKOTO NPO-
rpesa Oerona npu rtemneparype 70°C B KoHCTPYKuME ¢ Mg=4 ua mopt-
Jauauemente Mapku 400 10 npuoSperenus npounocTH 70% Ry K KoHLY
octeiBanus fo 5° C. HauanbHan Ttemneparypa Gerona 10° C. Ckopoctn
noxbeMa TemmepaTypsl 10° B wac, ckopocTh Betpa 15 M/c, Onany6ka me-
peBsiHHAS TOJIIUHON 25 MM.

Petuerye. OnpefendeM BeNHIHHY OTHOCHTEJNBHORX HMPOYHOCTH 3a Ire<
pHoz, nozu,emlao TemuepaTypsl. IIpofo/KHTeNbHOCTD TOLBEMa TeMIeDa~

— == 40°C.

TYPH =6 mnpu cpeaHell TeMmeparype
Haa storo w3 toukn A (cM. -pHC, 2,6) NpOBOZWM NePHEHIUKYJIAP KO
HepecedeHHss ¢ KpHBOit mnpoaHocts npu 40°C (touka 5). Bennunna
TIPOYHOCTH 32 BpeMs NOLbeMa TEMNepaTyphl ONpejeiseTcs NpoeKiHei
ToukH 5 Ha och opauHat (Touka B) u cocrasaser 15%.

OnpenensieM BeAHUHHY OTHOCHTeIBLHOM HPOYHOCTH GeTOHA IIPH OCThi«
Banud. Hcnoanays ¢opmyay (12) m npeHe6peras TenyoBLIIeNeHHEM Le«
MEHTa, KOTopoe N0 OKOHYAHHH H30TePMHUECKOTO IPOTPEBA HE3HAUHTEJNb~
HO, OnpeAeifieM NPOJOAKHTEIbHOCTh OCTHIBaHAS GeTOHa:

1,05-2400 (70 — 5)
3,6.5,98.4[35,3 — (— 30)]

[Ipy srom 3nauennst y#enpHON TemjoeMKOCTH OeTOHA, ero o6beMm-
HOM MacCH u X02()(QUIMEeHT Temjonepe/laud ouadyOKM NPHHMMaeM IO
A3HHHM pasfena 5, a CPeJHIOI0 TeMIEPATYPY OCTHIBAHMA ompefeidem

T = =12 4.

t6.n— l6.x
t6.0p =t . 7
b.cp 6‘“+1,03+0,181Mn+0,006 (6.0 — t6.x) M
Honcmama HCXOAHBIE JaHHBIC OJ1 Hallero npuMepa, nodydyum
70 —5

_ =36°C.
f6.cp 5+1,03+0,181.4+0,006(70—-5) wc

Onpeaennm npounoctb GeTOHa, NPHOGPETEHHYIO B MPOLECCE OCTHIBAHHS.
M3 royku I', Haxoifulefics HA NepeceUeHHH MPAMOK, COOTBETCTBYIO-
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Mapki 460
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Puc. 3. paduxn mapacTaHmd nNPowHOCTH GeTOHA Pa3HLIX MAapPOK Ha MODTAAHAUE-
MeHTEe Upu TeMiepatType H30TEPMHUECKOro gporpesa 80° C

1, 2, 3, 4 — GeToH cooTBEeTCTBeHHO MapoK M 200, M 300, M 400, M 500

el 70% Rgs, ¢ xpuBofi npousocTy npu 36° C, onyckaeMm NEpHeHAHKYIADP
ma och abcuuce (Touka J[), OTKJIaibIBaeM BJeBO OT TOYKH [ OTpe3ok,
COOTBETCTBYIOIAN NPORONKUTEILHOCTH OCTHBaHEA 12 u (Toukm E), H
HPOBOAHM M3 TOUKH E NepHeHAHKYJAP K OCH aGCUHCC JO NepecedeHHst
¢ KpuBoii npousocTd npu 36°C (rouka JK). Ilpoekuus orpeska 'K
Ha OCb OpAHMHAT XapaKTepH3yeT NPOYHOCTL GeroHA, NPHOOPETEHHYI B
npouecce ocTeiBaHus (ToukH 3~—H), u cocTaBager 9% Ry,

OnpegelnsieM NPOAOIIKHTENIBHOCTL H30TEPMHUECKOro NpOrpesa Kak
npoexnuio orpeska KJI gpupoit mpoynoctH npu 70°C ma ock aGecmucc
(oTpesok MH), xoTopas cocrasjser 12 4.

lipumep 2. OnpeAcanTh NPOUHOCTL GETOHA B KOHCTPYKUMH ¢ M;=4
Ha nopTianauemente MapkH 400 mpH CKOpocTH MOABEMA TEMUEPATypul
10° C B uac, TeMnepatype n3oTepMuueckoro mporpesa 70° C, ero mponos-
¥KHUTeNLHOCTH 12 4 B OCTEIBaHHH co ckopocTpio 5°C B wac J0 KOHeuHOH
Temnepatyph 8°C.

Pewenue. OnpefiefiseM BeIHYHHY OTHOCHTENbHOH NMPOYHOCTH GeToHa
3a mMepHOJ MOAbEMA TeMHepaTyphl, Kak H B mpumepe 1. OHa cocTasaser
16% Rys (Touxa B Ha ocu opamuar puc, 2, 6).,

OmnpenensieM NPHPOCT OTHOCHTEJBHON NPOYHOCTH NPH H30TEPMHUE«
cKoM Tporpese 3a 12 y kak npoeknuio yyactka (Toukn JI, K) kpusoft
npounoctd upa 70°C (orpesok B3), uto cootsercrsyer 46% Ros.

OnpenensieM npHpOCT NPOYHOCTH GeTOHA 3a 12 4 OCTHBAHHA MO KPH=<
Boit mpounoctd npu 38° C xak mpoeknuio yuactka JKI” Ha och OpAHMHAT.
Otrpesok 3H coorsercrayer 9% Ry

3a Becb IuKa TeptooGpaboTkm GeToH upHoGperaeT mpouHocTs 15+
+46+9=70% Rys.

Jis KaXAoro KOHKPeTHOTO cocTapa GeToHa CTPOHTeNbHOA nabopa-
TOpHel mosxkeH OHTbL YTOYHEH HA OMHITHRIX 06pasiax-Ky6ax ONTHMAaJbe
HHIA peXKHM BhlIeDHHBAHUS.

4.12. ITpopO/MKHTENLHOCTD H3OTEPMHUECKOrO HpPOrpeBa GETOHOB Ha
TOPHCTHIX 3aNOJHHTeNAX ¢ oObeMmHofi Mmaccoft 1600 kr/m® u Gosee cie-
HAYyeT OnpefeNiaTh Mo TeM e rpadukaM Kak GeTOHOB Ha NMVIOTHHIX 3210/«
HHTeJAX.
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Pnc. 4. Fpadurn HapacTaHns NPOUHOCTH KepamsrroferoHa Mapox M 50~1000 A8
DOPTAARAUEMENTE RPH Pa3lNYHLIX TEeMNEPATYPAX H3OTEPMHYeCKOro nNporpesa

ITpoAoAKHATENBHOCT HIOTEPMHTIECKOrO NporpeBa GeTOHOB Ha TOpH«
CTHIX 3aNMONHATENAX ¢ ofbeMHOW Maccolt Menee 1600 ®r/M3 nna nmocTE«
XEHHA 3afaHHOR NPOYHOCTH yMEHBIIAETCA CO CHUXKEHHeM O0BEeMHON Macs
¢n 6EeTOHOB M NOJIXKHA ofipenetaThcs MO rpadukaM Ha puc. 4.

4.13. Ha puc. 2—4 npuBeleHn yCpeAHeHHhe rpadHKd gpapacTanust
DPOYHOCTH GETOHAa € HCNOJ/Ib30BAHHEM KOTOPHIX MpPOJOJIXKHTEJBHOCT H30-
TEPMHYECKOTO TporpeBa GeToHa ONpEAENseTCH ODHEHTHPOBOWHO HA CTra-
JIRY TIpefBaPHTENbHEX PacueToB.

OxonuaTenbAL pexUM TemloBOH 06paGoTkH GETOHA KOHKPETHOTO
COCTaBa yCTAHABAKBAETCS CTPOMTENLHOA JabopaTopHeli IO pe3yspTaTaM
OINBITHLIX POrPeBoB o6pasllos.

4.14. [ins 3HAUWTENHLHOTO COKpAIUEHHA NPOROMKHMTEALHOCTH TENno-
BOA 06paGOTKH U CYIIECTBEHHOrO YMEHbIIERHs PacXOfa 3Hepruu cjeny-
er BBoguth B Oeton mo6aBKy HHXK B konuuectse 3% Macch ieMeHTa.
Ylpu TteMnepaType HaorepMuueckoro nporpesa 40°C, mpORo/MKHTEIBHO
CTH M30TEepMHYECKOro nporpesa 4, 6, 8 u ¥ ocTaBaHMM B TeueHHe 2 U Ge-
TOH Ha NOPTHAAHAUEMeHTe AOLTHTAeT NPOUHOCTH cooTBercTmenso 50, 55
57% Rz Beemenne poGaskn HHXK ne momyckaeTcs B ciayuasix, ykas
saHHbIX B Tabn. 32,

4.15. Tlpu Temnosoit 06paGorke GeToHA HEOGXOAMMO CTPEMHTBHCA K
obecneyeHn0 BOSMOXHO Golbiell paBHOMEPHOCTH TeMmepaTryps B o0nhe-
Me KOHCTDYKUHH, 4TO IPHBOJHT K COKPAILEHHIO NPOAOIKATELHOCTH Tl
J0BOH 06paGOTKH M COOTBETCTBYIOMIEMY CHMXXKEHHIO paCXoma SHEPTrHH,
@ TaKXe K [OBHIICHHIO OZHOPOAHOCTH GeToHa.

4.16, IlpenensHo NONYCTHMYIO CKORCCTh OCTHIBaHHS OeTOHa MOHO-
JHTHHIX KOHCTPYKUMI 710 OKOHUAHWH TeIJIOBON 0GPAGOTKH C/eLYeT MpH«
HHMATb coryiacHo m, 1.12 pganunoro PykosoncTsa.

4.17. Ckopocts octriBanns GeToHa CTHIKOB B HepBHe 1—2 4 mocae
OKOHYaHHs Nporpesa gonyckaercs go 20°C B dac, M0 Mepe OCTHBAHHA
6eToHA CKOPOCTb YMeHbIIaeTes.

4.18. DeroHH, 3aMopOXeHHHE nocae TenaoBofi 06paloTku no pexw-
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MaM C PEeKOMEHLOBAHHLIMH BHILIe MAPAMETPAMH, B C/Ay4ae BHINONHEHHs
TEXHOJIOTHIECKHX Tpe(oBaHu#l, ykasaHHbIX B AanHOM PykoBsoacTse, mpH-
OGDEeTAIT MOC/Ie OTTAHBAHHA H BHAEPXHBAHHS NPH TeMIEpaType Bhime
0°C orono 1009 Rss, a GeTOHH Ha UIAKONOPTAAHALEMEHTAX W GeTOHH,
HPHTOTOBJICHHBIE Ha MNOPHCTHIX 3amofddHTeiX, — 100—110% Ry,

4.19. JIns ocyulecTBJeHHA Ha3HAYEHHOTO PeXHMa TENJIOBOH oGpa-
60oTKH GeToHa HEOOXOAMMO 3aTRATHTH OMpPEAETEHHOE KOJHYECTBO Temaa
B eJMHHUY BpeMeHH HJH IDH 3JEKTpOTePMO0GpaboTKe GeTOHa — Ompese-
JIEHHYIO 3JIEKTPHUECKYIO MOILHOCTH. TpeOyeMasi MOUIHOCTb yCTaHaBJIHBA-
€TCsl TEMVIOTEXHHYECKHM DacueTOM OTAE/BHO AJA MEPHOJA MOABEMA TeM-
nepaTypH H AJIA NepHOJA U3OTEPMHYECKOrO IIPOrpeBa.

4.20. B neproj nogxbeMa TeMhepaTypH TpeGyeMas ylAelbHas TEmJoO-
Bas MOIIHOCTb onpejesseTcs no gpopmyJe

2C ; ;
Pa=Py+ Pyt Py—Py=-10  , Zrom Vou o Mony

3600 3600
P, KMy —tps)
X3 + 1000 0,8, ®

rae Py — tpeBGyeMas yleabHas SJEKTpPHUECKas MOLHOCTb, KBT/M3;

Py, P, P;—yHeibHble MOLUIHOCTH, HEOOXOXHMEE COOTBETCTBeHHO I/

HarpesaHus camoro 0eTOHa, oNaJyGKH H JJIS1 BOCHOJHEHAS TEmJIONOTeph

B OKpYKalomyio cpeny, kBr/u?;

P, — ynenpHaf MOLIHOCTh, COOTBETCTBYIOLNAS HHTEHCHBHOCTH TeENJIOBHI-

Pe/leHHS TIpH TBepDASHUH IIEMEHTa, OCPe/HEHHO TNPHHATaA pasHof

0,8 xBr/m3;

tu — TeMmepaTypa H3orepMmudeckoro nporpena Gerona, °C;

P — ckOpoCTb NOABeMa TeMIepaTypu GeToHa (cpeRHss Mo o0beMy KoH-

crpykuun), °C, u;

ty p — TeMIepaTypa HapyXHOro Bo3ayxa, °C;

f(c —oséz;em;ﬂaa TeN/I0eMKOCTh GeToHA, MpHHHMAaeTCA pasHo# 1,05 kx/
kr+°C);

Con — yAe/lbHAA TeNJIOEMKOCTb MaTepHala ONaJyOKH MJIH YKPHTHS HEe

onany6ieHHbX nosepxuoctel, k[x/(kr-°C);

Y6 — IVIOTHOCTb GeToHa, Kr/M3;

Yon — IVIOTHOCTL MaTepHaja OMaJyGKH HJAH YKDHITHA HeomaayG/eHHWX

noBepxHocTed, Kr/m?;

8on — TONUIMHA MaTepHaZa ONANYyGKH, M;

K — koadppuument Temonepesaud onanyGKH WX YKPHTHA Heomamayl-

NeHKbIX noBepxuoctelt, Br/(M2.°C) (cM. m, 5.12);

Mons — MOAYIDb ONaNyGNEHHON NOBEPXHOCTH, AJiI KOTOPOA mMOKasaTe/H

Ol'IaJp'GKH paBHbl: Coui, Yoni, Soni Moni=FonifV,

rae Fons — NJIOWAAL YKa3aHHON NOBEPXHOCTH, M%)}

V — o6bem BeToHa KOHCTPYKUHH, M3,

Tpu nepudepuiinom snekrpomporpeBe OeToHa (cm. pasa. 8) Ben-
gy P, #HeoGXOXHMO YMHOXKUTL Ha x03dduuuent C, pasHHf NpH OZHO-
CTOpOHHEM INpOrpeBe KOHCTPYKIHH TojmuHo# xo 0,2 M u 0,2—0,3 M co-
otBeTcTBeHHo 1 # 0,95, a npH ABYXCTQDOHHEM NpOrpeBe KOHCTPYKuMi
ToammHo# no 0,4; 0,4—0,6; 0,6—0,8 u 0,8—1 M — coorsercTBenno 0,97;
0,9; 0,82 u 0,75. CkopocTb nmogbeMa TeMIepaTyphl onaaybku B dopmyJe
(8) npuOmMKeHHO NPUHMMAETCH PABHOH IOJIOBHHE CKODOCTH MOABEMA
TemueparTyps Sertona.

Tpebyemas mowmHocTs (P,) AN HarpeBa apMaTypl B GeToHe B (op-
MyJe (8) He y4HTHIBaeTCA B CBSI3H C €¢ HE3HAYHTE/bHOH BeJHUHHOH.
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TaGavuma 7
TpeGyemas yneavnas Temnonas MOmMHOCT: B nepaoy MORBOMA TeMmepaTypH Gerona B nepesannofl onanyGxe
TosuuHuok 40 MM

Temneparypa
HapYKHOIO
Bo3ayxa, °C

|
|

TIOABEMA TeM-
neparypu Ge-
TOHa, °C/4

CxopocTs

Mo HocTs, KB/, NPH MOAYJie NOBEPXHOCTH

™ Ny o N DD =t s
SxmSao gagmloaom Saon |Scen

4 | 6 10 15 20
TeMnepaTypa usoTePMAYECKOro nporpesa, °C

o]0 w] o]w]o]lo]on|eo]e]o]e]eo]s

3,33 3,61 3,9 | 3,61| 4,05 1,48{ 4,19| 4,91| 5,69( 4,86 5,99| 7,07{ 6,63] 7,07 8,51
6,88 7,16| 7,45| 7.16| 7.6 | 8,03| 7.74| 8,46] 9,18| 8,46| 9,54]10,62] 9,18|10.62] 12,06
10,43110,71} 11 10,71 11,150 11,58] 11,29 12,01{12,71{ 12,01 | 13,00} 14,17 | 12,73} 14,17} 15,61
13,98114,96{14,55| 12,26 | 14.7 |15,13|14.84]| 15,561 16,28| 15,56 | 16,64 | 17,72 16,28 17,72} 19,16
3,471 3,76| 4,05| 3,83| 4,26| 4,69{ 4, 5,27{ 5,99| 5,45| 6,53{ 7,61} 6,35 7,79] 9,23
7,02\ 7,31| 7,6 | 7.38| 7.81| 8,24| 8.1 | 8,82 9,54] 9 |10,08|11,16| 9.9 |11,34| 12,78
10,57110,86| 1,15|10,93]11.36{11.79] 11.35| 12,37 13,09 | 12,55 | 13.63 | 14,71 | 13.45| 14.89) 16.53
14,121 14,41114,7 |14.48]| 14,91 15.34| 15,2 |15,98|16,64116,1 |17,18]/18.26|17" |18.44| 19.88
3,611 3,9 | 4,19| 4,05| 4,48| 4,91 4,91| 5,63| 6,35| 5,99| 7,07] 8,15| 7,07} 8,51] 9,95
7,16| 7,45\ 7.74| 7.6 | 9.03| 8.46| 8la6| 9,18] 9,9 | 9.54|10.62]11.7 |10}62{ 1206 13.5
10,71 11 11,20] 11,15 | 11,581 12,01 | 12,01 | 12,71} 13,45 13009 | 14,17 | 15,25 | 14.17] 15.61] 17.05
14,26 14,55 14,8¢]14,7 |15.13115.56| 15,56 1698117 |16.4 |17.72118.8 |17.72| 19.16] 206
3,76| 4,05] 4,33| 4,26 4,69] 5,13 5,27| 5,9] 6,71] 6,53| 7,61 8,69] 7,79] 9,23( 10,67
7,341 7,6 | 7,88 7,81 8.24| 8.68| 8.82| 9,54]10,26|10,08]11,16]12,24]11.34|12.78] 14.22
10,86111,151 11,43 11,36 11,79 12,23 12,37| 13,00 | 13,81 | 13,68 | 14,71 | 15,79 14,89 16,33 17.77
14,44114,7 | 14,98]14,91! 15,34 | 15,78 | 15,92 | 16,64 | 17,36 | 17,18 | 18,26 19.34 | 18,44 | 1988 | 21 32
3,901 4,19 4,48] 4,48| 4,01| 5,34] 5,63| 6,35| 7,07| 7,07| 8,15] 9,23] 8.,51| 9,05] 10,39
17,45 7,741 8,03 8,03| 8,46] 8.89] 9.18| 9,9 |10,62]10.62|11,7 |12,78]12.06{13.5 | 14,04
}1 11,29111,58(11,58( 12,01 ( 12,44 { 12,73 | 13,45 14,17 14,17 | 15,22 16,33 15,61 | 17.05] 18.49
14,45 14,84 15,13[ 15,13 15,56 | 15,99 | 16,28 | 17" |17,72| 17,72/ 18,8 | 20,28|19,16]20}6 | 21.04




!

TOAUMHOA 25 MM

Ta6Gamsma 8

Tpe6yemasn ynennHas TeNOBas MOHHOCTS B IIEPHOJ NONBEMA TeMIIpaATypH GeToHA B BepeBANAOf ofanybxe

Y KHOL U
Boanyxa, oG

Temneparypa !
e

MomrocTs, KBT/M3, NpH MOAYse NOBePXHOCTH

6 | 10 |

15

20

‘TeMmepaTypa H30TEePMHYECKOI'O nMporpeBa, °C

CropocTb
NoA’BEMA TEM-
neparypsl Ge-
TOHA, °C/q

o [ [ o | o |

80(40

o | &

0 | o | &

4,4

7,94
11,47
15

3,08
7.52
11,05
14,59

4,61
8,16
11,68/ 1
15.922| 1

23| 4,82} 5,86 6,91| 5,86
77| 8.36] 9.4 |10.45| 9.4
3 [11,89}12,93(13.98|12.93
83|15.43(16,47|17.52| 16,47

7,43
10,97
14.5

18,04

8,99
12,53
16,06
19,6

6,91
10,45
13,98
17,52

8,99
12,53
16,06
19,6

11,08
14,62
18,15
21,69

—10

4,61
8,16
11,68
15,22

4,3

7, 85

11 57
14,91

5,34 7,43] 6,64
1] 8,89] 9,93|10,98}10,19
,62112,41(13,45(14,5 }13,71
16115.05] 16.99| 17.74 17,25

8,21
11,76
15,28
18,82

9,77
13,32
16,84
20,38

7,95
11,5
15,02
18,58

10,04
13,59
17,11
20,65

12,12
16,67
19,19
22,73

4,82
8,37
11 89
15,43

4,61
8,16
11,68
15,22

,84| 5,84| 6,91} 7,95| 7,43
9,41110,46§11,5 110,98
12,93 13,98 15,02 15,5

8,99
12,54
16,06
19,6

10,56
14,1

17,63
21,17

8,99
12,54
16,06
19,6

11,08
14,63
18,15
21,69

13,17
16,72
20,24
23,78

5,03
8,58
12,1

15 67

4,93
8,48
12

15, 57

,84116,47)16,47) 17,521 18,561 18,04
5

6,38 8,47| 7,21
9.93| 10,981 12,02} 11.76
13,45 14,5 |15,54| 15,28
15,16] 16,78 16,99 | 18,04 | 18,82 18,82

9,77

11,34

13,32 {14,89
16.84 |18.41
20,38 (21,95

10,04
14.89
17,11
20,65

12,12
15,67
19,19
22,73

14,21
17,76
20,28
24,89

5,23
8,78
12,3
15,84

5,23
8,78
12,3
15, 184

6,49| 6,91 7,95| 8,99
9,41|10,04| 10.46] 11.5

8,991 10,56
12,54 12,54 14,111 15,68

12,93113,5613,9815,02] 16,06} 16,06 17,63

17,52] 18,561 19,6

12,13

19,2
19,6 |21,17122,74

11,08
14,63
18,15

21,69

13,17
16,72

20,24
23,78

15,26
18,81
22,33
25,84
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TpeGyeMan yaesNbHAA TENAO0Bast MOUHOCTE B MEPHOX NopbeMa TeMmeparypnl 6eTOHA B METAJNIHYECKOR onanybke

Ta6auna 9

TOJUHHONH 3 MM C yTEMJieHHEM MHHepaJbHOA BaToll TosuuMHOA 50 MM W 3aUINTHHLIM CJIOEM TOMUIMHON 4 MM

Ge-

MOIHOCTD, KBT/M3, npu MoAyJe MOBepPXHOCTH

8.9 %

§§£ ﬁ:ag 4 | 6 | 10 | 15 | 2

gia §§ E‘:. TeMmmepaTypa p3poTepMBEIECKOro mporpesa, °C

= o) I"R=4-%

CEE|3EEE| w0 | w | w0 | 0 | 0 | o0 | 0 | 0 | w | 0| @ | 0] 0 | 0 | w
5 2,93 3,03 3,13| 3,03| 3,18| 3,33| 3,23| 3,49| 3,74| 3,49| 3,87 4,26| 3,74| 4,25| 4,77

ol 10 6,46| 6,56| 6,66| 6,56/ 6,71| 6,8| 6,76 7,02| 7,27| 7,02| 7,4 | 7,79 7,27| 7,78| 8,3

15 9,9810,08/10,18] 10,08} 10,23/ 10,38) 10,28 | 10,54 | 10,79 10,54 | 10,92 11,31 10,791 11,3 | 11,82
20 |13,51]13,61113,71]13,61|13,76113,91|13,81}14,07|14,32|14,071{14,45| 14,84 | 14,321 14,83] 15,35
5 2,98| 38,08 3,18| 3,1 | 3,26| 3,41| 3,36| 3,62| 3,97| 3,68| 4,06| 4,45 4 4,51 5,02

—10| 10 6,51 6,61} 6,71 6,63} 6,79| 6,94| 6,89} 7,15| 7,4 | 7,21} 7,59} 7,98! 7,53| 8,04| 8,55
15 |10,03]}10,13|10,23|10,15{40,31110,46} 10,41 10,67} 10,92] 10,73} 11,11 | 11,50 11,05 11,56 12,07
20 |13,56}13,66|13,76]13,68) 13,84} 13,99)13,94) 14,2 |14,45]14,26] 14,64 | 15,03 14,58} 15,09| 15,6
5 3,03| 3,13| 3,23| 3,18] 3,33| 3,49| 3,49| 3,74| 4 3,87 4,261 4,64 4,25| 4,77| 5,28

-20| 10 6,56| 6,66| 6,76| 6,71| 6,8 7,02 7,02| 7,27| 7,83| 7,4 | 7,79| 8,17| 7,78| 8,3 | 8,81
15 |10,08]10,18]|10,28{10,23|10,38|10,54]{10,54|10,79| 11,05} 10,92 11,31{11,69{11,3 |11,82] 12,33
20 ]13,61{13,71113,81113,76|13,91|14,07| 14,321 14,581 14,45| 14,84 | 15,22 14,83( 15,351 15,86} 15,92
5 3,08 3,18} 3,28} 3,26| 3,41] 3,56| 3,62| 3,87| 4,13| 4,06| 4,45| 4,83} 4,51} 5,02| 5,54

—30 10 6,61! 6,71| 6,81| 6,79| 6,94| 7,09] 7,15) 7,4 | 7,66} 7,59| 7,98] 8,36] 9,04| 8,55| 9,07
15 |10,13}|10,23}10,33}|10,31|10,46} 10,61} 10,67110,92| 11,18 11,11} 11,5 |11,88]|11,56}]2,07] 12,59
20 |13,66]13,76113,86113,74(13,991 14,14 | 14,20 14,45| 14,71 14,64 | 15,091 15,41} 15,09| 15.5 | 16,12
5 3,13| 3,23| 3,33| 3,33 3,49} 3,64] 3,74] 4 4,96| 4,26 4,64] 5,02] 4,79] 5,26] 5,79

—40] 10 6,66| 6,76| 6,86{ 6,86| 7,02| 7,17| 7,27| 7,53| 7,79] 7,79| 8,17| 8,55| 8,3 | 8,81 9,32
15 |10,18}10,28}10,38]10,38]10,54}10,6910,79(11,05{11,31}11,31]|11,69}12,07}11,821{12,33} 12,84
20 |13,71]13,81]13,91}13,91]14,07] 14,22 14,321 14,58 14,84 | 14,84 15,22 15,601 15,35 15,86| 16,37
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¥YaeabHast TeNJoOBas MOMHOCTDL AJsi TOADEMA TEMIIEPATYPH GeToHOB Ha TIOPHUCTHIX 3ANIOAHRTENRX

Tat6aunua 10

MomHocTs, KBT/M3, npy Mogyne noBepx HOCTH

3
Temmepa- a f 3 6 | 10 15 ] %
e | EiE Obwernan wacca Gerona, Kr/w
dgge 800 1200 1600 | 800 1200 | 1600 800 | 1200 { 1600 800 | 1200 | 1600
5 1,1 1,7 2,2 1,5 2,1 2,6 2 2,6 3,1 2,6 3,1 3,6
%0 10 2,4 3,6 4,8 3 4,1 5,4 3,8] 5 6,2 4,5 5,7{ 6,9
15 3,9 5,7 7,5 4,7 6,5 82 5,7{ 7,5]| 9,3 6,6 8,4} 10,2
20 5,4 7,8 10,1 6,3 8,7 1,01 7,54 9,9{12,2| 8,7 11,1 | 13,4
5 1,2 1,8 2,3 1,6 | 23] 29| 2,5] 3.1 3.6] 3.1] 3,71 4.2
10 10 2,5 3,8 5 3,3 4,6 5,7| 4,2 5,4 6,6| 5,1| 6,3] 7,5
15 4 5,8 7,6 4,7 6,5 8,3| 6,1 7,91 9,7{ 7,2 9 10,8
20 5,5 7.8 10,2 6.6 8,21 11,31 8 10,3112,7] 9,3 11,6 14
5 1,4 2 2,5 2,1 2,6 3,1} 2,9] 3,5| 4 3,7 4,3| 4,8
10 2,7 3,9 5,1 3,3 4,8| 6 4,6 5,8 7 5,7| 6,9| 8,1
0 15 4,2 5,9 7.8 5,2 7 8,8} 6,6 7,8]10,1 7,81 9,6 1,4
20 5,7 8 10,4 6.9 9,21 11,6} 8,410,7} 13,1 | 9,9 12,2 | 14,6




| R A N N IS A

j: 5 1,5 2,1 2,6 23 | 2,9 3.4| 3.3| 39| 44| 42| 48] 53
< I 10 2,9 4,1 5,3 3,9 5,11 6,31 5 6,21 7,41 6,2 7,4 8,8
15 4,4 6,2 8 5,5 7,3 9,1 6,9 8§,7{10,5{ 8,3| 10,1 11,9
20 5,9 8,2 10,5 7,2 9,5 11,9 8,81 11,1 13,5 10,4 | 12,71 15,1
5 1,7 2,3 2,8 2,6 3,21 3,7| 38,7| 4,3] 4,8] 4,8| 5,4| 5,9
90 10 3,1 4,3 5,5 4 52| 6,4| 5,4 6,6 7,8 6,81 8 9,2
15 4,7 6,5 8,3 5,8 7,6 9,4 7,3] 9,1|10,9] 8,9110,7] 12,5
20 6 8,3 10,6 7,4 9,71 12 9,2 11,5] 13,9 ] 10,9 ] 13,4 | 15,8
5 1,9 2,5 3 2,8 3,3| 3,8 4,1 | 4,7 5,2| 5,3} 5,9 6,4
—30 10 3,2 4,4 5,6 4,4 5,6 6,8 59| 7,1| 83| 7,3] 85| 9,7

15 5 6,5 8,3 6,1 7,91 97| 7,7) 9,56 11,3} 9,4 11,2} 13
20 6,2 8,5 10,7 7,7 10 12,4} 9,6 11,9 14,3} 11,4 13,8 16,3
5 2,1 2.7 '3,2 3 3,51 4 45| 51| 56| 58| 6,4 6,9
—40 10 3.4 4,7 5,8 4,5 58| 7 6,4 7,1} 8,7 7,8] 9 10,2
15 5,2 6,8 8,6 6,4 8,21 10 8,11 9,911,710 11,7 | 13,5
20 6,4 8,7 10,9 8,1 10,3 12,7 | 10 12,3 14,7 11,9 14,4 16,9
Ilpumevanne TaGnuna cocraBieHa jsix HPOrpeBa Getoma B OHaaybke ¢ KOdhHHUHEHTOM Temsonepeiay
wK=3’3 B1/(M2-°C). [lepepsinHas omanyGka TOMUHHOH 40 MM, MeTa/iHYecKas onany6ka ¢ yTEMJEHHEM MHHepalbHOH

&> Batofl B T. I. MpH TeMmepaType HIOTepMHUYecKoro mporpesa 80° C.
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Tabauna 11

¥YieabHas TensoBasi MOIMHOCTH B MEPHOR H3oTEPMHUECKOTO Nporpesa GeToHA B nepepsnHON onaayl6ke TONMKBHOK 40 MM

Mo HOCTh, KBT/M?, np# MOZyJe NMOBEePXHOCTH

4 ] 6 | 10 | 15 | 20
T:;J;;}r:{a};rg;%a TeMnepatypa usorepmsdeckoro nporpesa, °C
BO3AYy xa, °C T
40 60 80 40 l 60 ' 80 40 l 60 80 40 60 ' 80 ‘ 40 l 60 80
0 0,581 1,861{1,15/0,8 1} 1,3 1,731 1,44 | 2,16 } 2,88 | 2,16 | 3,24 | 4,32 | 2,88 | 4,32 | 5,76
—10 0,72 | 1,01 ] 1,3 1,08 11,511,941} 1,8 2,52 13,241 2,7 |3,78}14,86 | 3,6 |5,04| 6,48
—20 0,86} 1,15 1,44 | 1,3 1,73 12,16 12,16 | 2,88 13,6 | 3,24 (4,32 {5,4 | 4,32|5,76 | 7,2
—30 1,01} 1,3 1,581 1,601 | 1,942,381 2,52 ]3,24]3,9613,78)4,86|5,94| 5,04 6,48 ] 7,92
—40 1,15{1,44 (1,73 1,73 2,16 | 2,69 | 2,88 13,6 |4,3214,32!5,4 |6,48 5,76 7,2 | 8,64
Tabanuma 12
YaearHasn TensOBas MOMHOCTL B NEPHON M30TepMHUUECKOro nporpesa 6eToHA B nepepsHHol onaaybxe ToauiMHoMi 25 MM
MomHOLTs, KB/ 13, npu MOAYAS NOBLPXHOCTH
4 ] 6 | 10 | 15 | 20
'f,%rif,ﬁi?,’.ga TeMOepaTypa paoTepMHIeCKOro mporpesa, °C
BO3AYXA, °C
40 60 80 40 l 60 80 4 l 60 8 40 60 80 10 60 80
0 0,83)1,25{1,67|1,25(1,882,5 |2,09§3,13}{4,18(3,13(4,7 |6,26]4,18]6,2618,35
—10 1,04 | 1,46 | 1,88 | 1,67 2,2 2,82} 2,61]|3,65}4,7 {3,91]|5,48}7,04|5,28!7,311}9,39




—20 1,2511,67}2,09]| 1,88} 2,5 3,13§3,134,18]| 5,22 | 4,7 |6,26]|7,831] 6,26 8,35 }10,44
—30 1,46 1,88} 2,3 | 2,2 2,8213,44|3,65|4,70| 5,74 5,48 7,04 | 8,61 7,31 9,39 |11,48
—40 1,67 (2,09)2,5 2,5 |3,1313,764,18}5,22|6,2616,26|7,8319,4 |8,35]10,44 {12,563
Ta6aunrxa 13
YReabHass TennoBas MOWIHOCTE B MNepHOA, M3OTEPMHUECKOTO NPOrpesa GeroHa B MeTaJNAHYECKOl onaaybxe
TOMUMHOR 3 MM C yTenJAcHHeM MMHepaabHOR BATOH TOMHMHOA 50 MM H 3aIMHTHHIM CAOEM TOJINUHOM 4 MM
MomHOCTb, KBT/M3, NPH MOAYJe HOBepPXHOCTH
4 6 10 15 20
TemilepaTypa
napyx(nor?
Bosayxa, °C TeMOepaTypa H30TePMHUECKOI'O Iporpepa, °C
40 60 I 80 40 l 60 ] 80 40 60 80 40 60 80 40 60 80
0 0,210,31(0,41{0,31{0,46] 0,61 ]0,51]0,77)1,02| 0,77 | 1,156 | 1,564 ] 1,02] 1,53 2,05
—10 0,26 { 0,36 |1 0,46 | 0,38 0,54 1 0,69 | 0,64 | 0,9 1,151 0,96 | 1,34 1,73 | 1,28 1,79 { 2,3
-—20 0,31;0,4110,51(0,46} 0,61 (0,77 10,77} 1,02 1,281 1,15{ 1,54 1,92 1,531 2,051} 2,56
—30 0,36 0,46 ) 0,56 | 0,54 | 0,69 | 0,84 | 0,9 1,15 1,41 1,34 11,731 2,111,791 2,3 | 2,82
—40 0,4110,510,61|0,6110,77]0,92¢1,021,28(1,564|1,5111,92{2,3 [2,05]2,56]3,07




4.21. Bennuunu TpeGyeMo#ft yjenbnofl TensoBofi MOLIHOCTH TNIpH
NnoAbEME TEMNEpPaTyph GETOHOB Ha IVIOTHHX 3aNOJHHTENAX ¢ OGbeMHON
Maccolt 2400 kr/M3 npu pa3HONi CKOpPOCTH MOXAbeMa, yTelJIeHHH onanyG-
KH, TeMIepaType Hapy.KHOrO BO3AYyXa W MOAYJie IOBEDXHOCTH KOHCTPYK-
LMK TIPH CKOPOCTH BeTpa 5 M/c npHBefeHH B Taba. 7—9.

4.22. TpebGyeMmas yjeJbHas TeMJOBas MOWIHOCTh B NEPHOA NOABEMa
TeMIepaTyphl 0€TOHOB Ha NMODHCTHX 3ANONHHTENAX MOXKHO ONpPexeNsiTh
no ¢gopmyJe

P
3630’ ©)

rie Pp.n— Tpebyemas MOUIHOCTL HPH NOALEME TeMnepaTypH GeTOHOB
Ha MOPHCTHIX 3aMOJHUTENAX, KBT/M3;

Pn — TpebyeMasi MOIIHOCTh AJifl MOABEMa TeMmepaTypH GeTOHa Ha MJOT-
HHIX 3anoyHuTeax (o taba. 7—9), kBr/u3;

Ya.6 — oGbeMHass Macca Jierkoro GeTOHa Ha NOPHCTHX 3aNoJHHTENAX,
Kr/m3,

4.23. Benuuudn Tpe6yeMOH TelIOBOH MOIIHOCTH NPH MOABEME TeM-
pepatyphl GeTOHOB Ha MOPHCTHIX 3aNOJHHTENAX B AepeBAHHON omaay6ke
IpH CKOPOCTH BeTpa 5 m/c npuBejeHnl B 1a64. 10.

4.24, Tpe6GyeMas TensoBast MOIMHOCTb B NEPHOA H3OTEPMHUECKOro
nporpena OeToHa (Py) onpegensercs no ¢opmydae

Pg=1,16-10—% KM (t5 — tys)- (10)

Beauunnn TpeGyeMofi MOLIHOCTH B NMEPHOA H3OTEPMHUECKOro Hpo-
rpeBa GeTOHOB He 3aBHCAT OT HX o0beMHOA MaccH. OHM mMpHBeAEHH B
Ta6a. 11—13. CkopocTb BeTpa npHHATa 5 M/C.

4.25. YaenbHBI pacxoj 3MeKTPOIHEPrHH NPH SJICKTPOTepMOOGpabdoT-
ke GeTOHa ompejensiercs no popmyse

W = Py tg + Py tas (1

rae W — pacxon snexTposueprus, kBr-u/m3;
Tx B Ty — COOTBETCTBEHHO IPOAOCJKHTEJBHOCTh NOADEMA TeMIepaTypH
H H30TepMHYECKOro nporpesa, 4.

YpeapHEl pacXof 3/JeKTPOSHEpPrHH NPH 3JeKTporepMooGpaborke Ge-
TOHA MOHOJIMTHBIX KOHCTPYKIHH MOXHO OPHEHTHPOBOYHO RPHHHMATh B
npepenax ot 45 po 120 xBt-u/M3 pas KOHCTPYKIHE C MOAY/IeM COOTBET-
cTBeHHO oT 3 mo 15,

Py.q == Py (2520 — 1,05yy.0)

5. BBIIEP)KUBAHHE BETOHA CNIOCOBOM TEPMOCA

5.1. Crioco6 TepMoca OCHOBaH Ha HpPHHIHNE HCIOJb3OBaHHA TEMJa,

PBefeHHOro B OETOH M0 YKJaJKH €ro B onajyOKy, H Teilia, BHAEAAEMO-
0 LEMEeHTOM B Ipoluecce TBepJeHHs GeToHa, U ApaseTcs Hanbojee nPo-
THIM H, KaK [paBH/IO, SKOHOMHUHHM Croco6oM BHAepxHBaHHsS GeTOHa,

OGmu# 3amac Tensa B GeTOHe JZOJNMEH COOTBETCTBOBATH €ro NoTe-
PAM NpH OCTHIBAHHH KOHCTPYKLUHH (IPH COOTBETCTBYIOLIEM YTEIJICHHH)
J0 Habopa GeTOHOM 3aZaHHOH NPOYHOCTH.

5.2. BO3MOXHOCTh NPHMEHEHHS TepMOCHOI'O BHlepKHBaHHA Gerona
Onpefle/IfeTC MACCHBHOCTbIO GETOHHPYEMON KOHCTPYKUHMH, aKTHBHOCTBIO
H TEIJIOBHE/IeHHEM LEeMeHTa, TeMIepaTypol YJNOXKeHHOro 6eToHa H TeM-
nepaTypolt Hapy»KHOro BO3RYXa, CKOPOCTbIO BeTpa H BOSMOXKHOCTBHIO MO~
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AYUCHHS 3aJaHHOH NPOYHOCTH GeTOHa B ycTaHoBJeHHble cpokH. Couera-
HHe 3THX (aKTOpOB ycraHaBjuBaeT obaacTb NPHMeHeHHs cnocoba Tep-
MOca, 3a mpefieflaMH KOTOpOoil AM60 HeBO3MOXKHO 0GecHeyuTh 3aJaHHYIO
IPOEKTOM NPOYHOCTb GeTOHa K MOMEHTY ero pachaayOKH HIH 3aMep3a-
Hud, 1460 ApYrHe MeToAbl BHAEPKHBaHHA GETOHA OKaxKYTCA 6ojiee 3KO-
HOMHYHLIMH H 3 $EeKTHBHEIMH.

Ienecoo6pa3nocts mpuMeHeHHs cnocoba TepMoca yCTAHABJIHBACTCH
TENVIOTEXHHUECKUM H TeXHHKO-3KOHOMHYECKHM PacyeToM.

5.3. Buizep:kuBanue GeToHa crocofoM TepMoca HaubGoJiee Ienieco-
06pa3HO NPOH3BOAHTL NpU OETOHHPOBAHHM MACCHBHBIX KOHCTPYKUHH ¢
Mg 10 8, a Takke B T€X Caydafx, KOraa K GeTOHY HPelbABISIOTCA MO~
BHILIEHHHE TPeGOBaHHSI MO MOPO3OCTOMKOCTH, BOZOHEMPOHHIAEMOCTH H
Tpemuuocmﬁxocm, TaK KakK TpHMEHEHHE 3TOTO MeToAa I103BOJIAET HO-
JMygath HauGoJee OJIaronpHATHOE TepMOHANpSKEHHOe COCTOAHHe 6eToHa
B KOHCTPYKIHAX.

Cnoco6 TepMoca DEKOMEHAYeTCs HCIOMb30BATh KaK 3AEMEHT KOM-
GHHHPOBAHHBIX CIIOCOGOB 3HMHero GeTOHMPOBaHHSA, HalpHMep INpeiBapH-
TeJABHBIM 3JIEKTPOPA30rpeBoM GeTOHHON cMecH NepeR YKJAaIKO# ee B ona-
JAy6Ky C NpHMEHeHHeM XHMHUeCKHX N0GaROK-yCKOpuTeJefli H NPOTHBOMO-
PO3HBIX, a TaKxe B OTAENbHBIX CHyuasx uejecoo6pasHO coueTaTh Tep-
MOC ¢ 3/1eKTpooGOrPeBOM KOHCTpYKUHE (rabi. 14). Kom6Huunpopannbie
Coco6H ¢ HCMOJL30BaHHEM TEpMOCa B 3TOM cllyyae MOryT IPUMEHAThCS
AAst BbI}Ieﬁ}KHBaHHH GeToHa B KOHCTPYKUHSAX ¢ My 1o 12,

5.4. IIpH noOAroTOBKE TeXHHYECKOH HOKYMEHTALHH K MPOH3BOACTBY
paloT B 3rMHEe BpeMSs pacHeTHHIE MeCHUHBIE TEMNEpPaTypH HaAPYKHOTO
BO3nyxa (fu.p) H CKODPOCTh BeTpa CJAeAyeT NPHHHMATh IO HPHJI. 1 HiH
no rnape CHuIT I1-A.6-72 «CtpoHTeNbHAS KJIHMATOJNOIHS H TeOhH3HKA»,

Hapyxubiii cioff TenioBol H30AAUME ONaayOKu HJM 3aChINKH 10J-
XKeH BHIIONHATECA H3 HENpOAyBaeMoro, BOAOOTTAJKHBAIOHIEro MaTepHa-
na, KoHCTpyKuHA onanyOKi AOMKHA HCKJIOYaTh BO3MOXKHOCTh 06pa3oBa-
HHA TpPOAYyBaeMbiX BETPOM 3a30pPOB MeXAy onanyOKoif H HOKPOBHHIM
cJI0eM.

TeMmepaTypHblfi peXMM H NPOYHOCTb GeTOHA B KOHCTPYKIMH ompe-
AeNsIoTCA MO KOHTPOJLHOM TOYKe, pacmosoXkeHHOH Ha ray6une 50 MM B
LleHTpe OXJaxklaeMOH MOBepXHOCTH GeToHa.

5.5. Ilpu pemenny BOIpoCa O CPOKAX CHATHS ONaJyOKH HJH Temao-
BOAi 3aI[HTHI GETOHMPYEMBIX KOHCTPYKHHH HeOGXOZHMO PYKOBOJACTBO<
BaTbCsl yKazaHusiMH mm. 1.7—1.9 Hacrosiero Pykosoacrsa. Kpome To-
ro, PH TeMIepaTypax HapyHOro Bosgyxa MuHyc 20°C u HHXe HeoO-
XOAHMO BHIJEPKHBATh GeTOH B omajyOKe BIJOTh XO HOSBJEHHS B KOH~
TPOMbHOK TOUKE COOTBETCTBYIOIIHX OTPHIATe/bHHX TeMnepatyp (m. 1.10),
HeCMOTPA Ha MOJYuYeHHe K MOMeHTY ocTHBafius 10 5° C 3ajanHo# npod-
RoctH. [Tocne CHHXKeRMsi TeMmepaTypsl GeToHa fo 5° C nasjbHeliillee Bh-
AepxuBaHHe GeTOHa peKOMeHAyeTCs IPOM3BOAHTH JHGO B 3TOH XKe, 0TO-
JABHHYTOR OT OeToHA omnanyGke, KGO MOA HENPOAyBaeMHM TEMJIOH30«
JHpPYIOIHM IIOKPHITHEM, HanpuMmep 6peseHToM. B o6oHx caydasx AOJIK-
Ha ObITb HCKJOHeHa BO3MOXHOCTb HEIOCPeACTBEHHOr0 KOHTAKTa MOBEpX«
HocTH GeTOHa ¢ OKpyxKalolle#i cpemoit (MpoRyBaeMnie LIEJH, HEMJIOTHO-
CTHHK T. IL.).

5.6. lns mnpurotoBNeHnss GeTOHHHLIX CMeceli NpH BHAEPKHBAHHH
KOHCTPYKuH crnocoGoM TepMoca pPeKOMeHAYeTCs HPHMEHSTh ILeMeHTH
corjacHo ykasauuaM m. 2.1 u tabn 14 Hacrosmero Pykomoacrsa.

5.7. Tlpn mpousBoncTBe pa6oT cmocoSoM TepMoca AJA YCKOPEHHS
TBepAeHUsl GeToHa OCOGEHHO NPH HHU3KHX NOJIOXHTENBHHX TeMllepaTypax
HapyJXHOTO BO3AyXa B COOTBeTCTBHH C «PYKOBOACTBOM IO MPHMEHEHHIO
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PekoMeHIauuH 1O NPHMeHeHHIo coco6a TePMOCa H KOMGHRHDOBAHHHIX
OT MACCHBHOCTH KOHCTPYKUMH H

¢ remnepaTtypoft td-x

Haumenobanne woHCTPYKLHH My tep °C
Cnocol BuiepKuUBaHEH GeTOHA
Maccupare ¢dynaaments, | JTo 2 | lo —20 | Tepmoc
THAPOTEXHHYECKHE COOpY-
KeHHus
To xe Or —21 | Tepmoc ¢ mPOTHBOMOPO3-
a0 —40 | seiMH poGaBkaMmH !
Dyupamentn spanuit u| 3—5 | Jlo —20 | Tepmoc, tepMoc ¢ noGas-
TEXHOJIOrHUeckaro 060py- KaMH — YCKOPHTENSAMH
AOBaHHs], NJHTH H CTeHH! TBep}leHHﬂ
ToNwuHOR 4050 oM,
6asiku BHCOTOR 90 cM
To xe Or —21 | TepMoc ¢ TPOTHBOMOPO3-
zo —40 | HuMH goOaBkamu !
®dyunaMenTH 1mOA KOJOH- | 68 | Do —20 | Tepmoc ¢ nobaBkamu—yc-
HH H 0GOpyLOBaHHE, KO- KOpHTeJAMH  TBepAeHHA
JIOHHEL  CeueHHeM — HAH C NPOTHBOMOPO3HH-
70 cM u 6anku BHCOTOMH MH j06aBKaMH !
50—70 cM, cTeHH H IJIH-
TH To/uHOR 30—40 cm
To xe Or —21 | Tepmoc B coYeTaHHH C
no —40 | rpeoumelt omanyOxoi
Pamuue KOHCTpyKuuH, { 8—12| Ho —20 | TepMoc ¢ MpOTHBOMOpPO3-
KOJIOHHB cedenuneM 30— HEIMK  J06aBKaMH HJH
40 cM, MJIUTH H CTEHH rpejomas  omaiyb6ka ¢
TomnuHOH  20—25 cwm, TEPMOCHHM  BH/epKHBA-
Gaaku  BmcOTO 30— HHeM

40 cM, DOKphITHE ZOPOr
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TaG6auua 14

cnoco6os 3uMHero GeTOHHPOBAHHA B 3aBHCHMOCTH
TeMNepaTypul HapYMKHOro BO3JyXa

Ilpu yxnapke GeTOHHOR cMecn

Ao 25—30 °C npeABapuTeNIbHO pasorpeToll go g =50 °C
MapKa cnoco6 Mapka
T 12 BhiiePKHBaRHS leMeHT neMeHTa
1lnaxonopr- 300—400 |Tepmoc ¢ yk- | Inakonopt- 300—400
JNaHALEMEHT najkolt pasorpe- | naHAUEMEHT
Moprnanue- 300 Jroi  Geronnoit | [Topraanaue- 300
MeHT CMecH B fAPO [ MEHT
KOHCTPYKLHH
TopTnannue- 400 To xe Inakonopr- 400—500
MeHT JaHAUEMEHT
Illnakonopr- 500 IMopTranxue- 400
JNaHALEMEHT MeHT
Toprnannue- 400 | Tepmoc Ilnakomopr- 400
MeHT JaHAUEMEHT
M nakonopr- 500 TMopraanaue- 300
NaHAUEMEHT MeHT
ITopraangue- 500—600 | Tepmoc ¢ no-{ ITopTnasame- 500
MEHT 6aBKaMH — yC- | MeHT
KOPHTEAAMH
TBEpACHHSA
To xe 500600 | To xe Mlnakonopr-
JIaHAHeMeHT
Hopraanzgune- 400—500
MEHT
Tepmoc ¢ no6as-
KaMH — yCKOpH- g::f:nauw 400—600
TeNsIMH TBEpIe-
HHA  HHTDHTOM
HaTpUs
TMoprnanaue- | 500—600] Tepmoc ¢ JAo-| [Moprianaue- 500—600
MEHT 6aBKaM#u — YC-| MEHT
KOPHTEJIAMH

TBepAEHHS ¥ HH-
TPUTOM HAaTpPHA




¢ TeMneparypoft 16.3

HauMeHoBaHHe KOHCTPYKUHH My | tgp °C

cnocol BugepxuB anuA GeToHa

To xe 8—121 Or —21 | He pexoMengyercs
zo —40

! TepMuueckOe CONPOTHBJEHHE OMaNyOKH ZAONKHO obecmeunBaTh
phiX Ha3Hauaercs KONMYECTBO NPOTHBOMOPO3HON OGaBKH,

XHMHYeCKHX H00aBOK K Gerowy» (M., Crpofiuamar, 1975) pexomenayer-
csl NPUMEHATb CJeJyIOllHe A06aBKH — YCKOPHTEJH TBEPAEHHS B KOJH-
vectBe 0,6—2% Macchl Bsxywero: xJopHa Kaabua (XK), HATpat Kajb-
uua (HK), murpur-murpar xamsuua (HHK), murput-suTpar xso0pHma
kKanbuusa (HHXK), smurpur warpus (HH) u coueranse nocieamero c
xaopugoM Harpus (XH) uau xnopuaom xanmpuns (XK); maacradunu-
pywiue po6asku — CIB, CCB u ap. B koauyecrse 0,1—0,3%, a Tax-
Ke BoanyxoBoBiaekaomue po6aBky CHB, CIII u ap. B KonHuectTBe
0,01—0,025% MmaccH BsiyIIEro.

Ilps npuMeHeHWH NOPTIAHALEMEHTOB MapkH Huxe 400 H maaxo-
NOPTJAHJLEMEHTOB B CJyyae GeTOHHPOBaHHA HeapMHPOBAHHHX KOHCT-
PYKUMH HJIH apMHPOBAaHHHIX KOHCTPYKTHBHOHA apMartypod AxobaBKa XJio-
PHCTHIX cogelf MOXKeT GHTb yBeauyeHa a0 3%.

5.8. C neasto oGecnedeHHs ycaOBHA TepMOCHOro TBepAeHUA OeToHa
IpH OTPHUATENbHHIX TeMHepaTypax B OETOHHYI0 CMeCh PEKOMEHAyeTcA
BBOJHTL IIPOTHBOMOPO3HHIe A00aBKH, CHHKAlOli¥e TeMOepaTypy 3amep-
3aHMs MHAKOH (as3bi: XJOpHA Kaabuua H xaopuj HatpHa (XK--XH),
uutput Hatpus (HH) n murpar warpus (HH) u np. B xoauvecrse, yka-
3aHHOM B Tabu. 15.

TaGauna 15
KonuyecTBo Ge3BoaHON cosu, % MacCH lleMeHTa
Temnepartypa
XJIOPHCTRIAA HaT- HHUTDHT HaTpHA HUTPUT-HUTPAT
TBepachui Getora, °C pult4-xnopucTni i (HH,), Hurpat | xn0pufa Kaabuus
kanbiuit (XH--XK)!| Harpua (HH,) (HHXK)
Or 0 10 —5 2-+1 4 3
Or —6 po —10 3,5+1,5 6 6
Ot —11 go —15 3-+4,5 8 9

1 Jlns ReapMHpPOB2HHOTO GeTOHA.
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Hpodoasenue taba. 14

Tipu ykaanxe GeTonroOft cmeck

Ao 25—30 °C npexBapHTEAbHO pasorperoft xo tg, =50 °C
MapKa cnoco6 Boigep- MapKa
emeHT neMenTa JKHBaHHS ueMenT LeMeHTa
—_ - Tepmoc B coue-| [TopTnasaue- 500—600

TaHHM C Tpelo-| MeHT
ureH onany6-
Ko#i

NPHHATHE pacueTHble TeMNepaTyphl TBPEAEHHSA 6eTOHa, HCXOAS H3 KOTO-

Iepeuncnennnie A06aBKH AOMKHB OTBeYaTb TPEGOBAHHAM COOTBeT-
creylomux F'OCTos.

Honyckaemule o6nacTu npuMmeHeHus L06aBOK IpuBelieHH B pash. 6
(raba. 32).

OnTuManbioe KOJHYECTBO AOGABKH (B YKa3aHHHIX Wpejenax) yTou-
HAETCH CTPOHTENbHOH MaGopaTopuei.

5.9, Ilpu 3umMHem GeTOHHpDOBaHHH BOJOLEMEHTHOE OTHOLIECHHe CJe-
LyeT CHHXATb A0 MHHHMaJbHO BO3MOXKFOTO, H OHO HE JAOJKHO NPEBH-
1IaTh BeJMYHH, NPHBEACHHLIX B Ta6J. 16.

Ta6bauuya 16

3aBHCHMOCTb MeXAY NPOEKTHOH MapKoii GeroHa,
Mapkoft MeMeHTA H BOJOHEMEHTHLIM OTHOLIERHEM

TpoekTHas MapKa BogoneMeHTHOe OTHOIIeHUE DU MapKe ueMeHTa
GeTOHA 300 400 500
M150 0,65 — —
M200 0,55 0,65 —
M300 0,38 0,45 0,5
M400 —_ 0,38 0,4
M500 — — 0,38

5.10. lna yckopeHds TBepAeHHs (eTOHA B HaualbHHE CDPOKH IIpH
TEPMOCHOM €ro BHIAEP>KHBaHHH PacXOld BOAH B GETOHHOH CMECH AOJIXKEH
O6nTb MuHEMagbHBIM, s obecneueHns TpeGyeMoii yAODOyKRAaAHBAEMO-
CTH CMeCH B Hee IPH IPHMOTOBJEHHH CJeIyeT BBOLHTH HMIACTHOHUHDPYIO-
mue J06aBKH.

Tipu sBesenum naacTHdEKATOPOB W BO3AYXOBOBAekawomux IIAB
Pacxol BOAH H COOTBETCTBEHHO LieMeHTa B GETOHHON CMeCH yMeHblIaeT-
csl gg{){/omepﬂo Ha 10%, a npu HCNOAB3OBAHHH CYNEPNIACTHOHKITOPOB —
Ao .
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TaGauua 17

Nopraanauemenr Mapku 400, xoneunas npouHocTs 409% ot Ry

. s . Hauanbuas Temneparypa Getona, °C
CH & sg % ] 50
0 8 Q t(:‘.
22 g ) Temneparypa ¢pefinl, °C
§87| § |gE
Ed's] = jas 0 | —10 —20 —30 —40 l 0 —10 —2 -—30 —40
2261 0,073 0,15 0,228 0,304 0,36 0,038 0,081 0,114 0,137 0,183
6 5 5 5 5 5 5 5 b 5
72 63 60 59 58 59 46 41 39 38
M200
0,043 0,098 0,155 0,197 0,24 0,028 0,048 0,078 0,103 0,12
400 6,5 6 5 5 5 6 5 5 5 5
74 63 59 57 55 56 44 38 35 33
0,052 0,115 0,181 0,242 0,302 0,029 0,069 0,095 0,121 0,146
300 6 5 5 b 5 5 5 5 5 5
74 62 57 55 56 58 45 39 37 35
M300
0,04 0,087 0,129 0,183 0,206 0,026 0,051 0,0778 0,095 0,112
500 7 7 5 5 5 6 5 8 5 5
68 64 59 57 85 b6 43 37 34 32
0,138 0,242 0,35 0,405 0,56 0,078 0,124 0,161 0,198 0,233
226 5 5 5 5 5 6 5 5 5 5
59 54 52 51 50 46 37 35 34 32,5
| | l l I I l l |
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M200{400| 0,09 0,172 0,241 0,309 0,366 0,06 0,102 0,121 0,149 0,176
5 5 5 5 5 8 5 5 5 5
56 52 50,5 49 48 44 35 32 31 30
4
0,104 0,206 0,284 0,378 0,466 0,071 0,106 0,138 0,183 0,198
300 5 5 5 5 5 8 5 5 5 5
58 53 51 50 49 45 36 33,5 32 31
M300
0,081 0,206 0,204 0,258 0,318 0,43 0 083 0,112 0,129 0,155
500 6 5 5 3] 5 5 5 10 3] 5
55 51 50 48 47 43 35 31,5 30,5 29
0,346 0,62 0,815 1,01 1,24 0,191 0,287 0,344 0,405 0,474
226 5 7 5 5 6 5 5 5 5 5
53 49 47,5 47 46,5 36 29 28 27 26
M200 _—
0,249 0,413 0,557 0,705 0,86 0,155 0,221 0,273 0,305 0,344
400 5 5 ] 3 5 5 5 5 3 5
51 47 45 44 43 33 26,5 25.5 24,5 23,5
10
0,288 0,48 0,645 0,84 1,02 0,163 0,232 0,292 0,354 0,404
300 5 5 ) 5 5 5 5 5 5 5
52 48 46 45 44 34 28 26 25,5 25
M300
0,215 0,358 0,495 0,67 0,8 0,132 0,21 0,253 0,266 0,31
500 5 5 S 5 5 5 5 5 5 5
50 46 44 43 42 32 25 24,5 24 23
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Tab6anma 17a
Moprnanauement mapku 400, xKoHeuHas MpouyHOCTL 709, OT Ry

\ g - HayasbHaa temneparypa GeToHa, °C
gg g o
2E | & (% % | %
§E - E, g g TeMnepatypa cpean, °C
=a !; £ |ag 0 —10 —20 —30 —40 I 0 —I10 —20 —30 -—40
0,192 0,344 0,48 0,618 0,72 0,109 0,168 0,258 0,318 0,378
226 5 9] 5 5 ) 5 5 5 5 5
180 158 150 148 143 139 120 111 106 106
M200
0,12 0,206 0,275 0,353 0,412 0,086 0,122 0,147 0,176 0,206
400 5 5 5 5 ) 8 9 5 5 5
161 135 124 120 116 126 98 80 74 68
0,152 0,258 0,344 0,455 0,55 0,088 0,146 0,198 0,215 0,249
300 5 ) 5 5 5 5 5 5 5 5
167 144 135 132 129 132 102 95 79 74
M300
0,103 0,184 0,223 0,318 0,397 0,07 0,103 0,129 0,155 0,181
500 S 5 5 5 5 5 5 2 5 5
163 127 117 114 111 124 92 77 70 66
0,37 0,617 0,81 1 1,18 0,197 0,27 0,336 0,404 0,482
226 5 5 5 5 5 5 5 5 5 5
152 139 130 126 123 100 80 73 71 71
| | | I I | I l l I
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M200}400; 0,252 0,353 0,452 0,55 0,653 0,138 0,184 0,232 0,293 0,31
5 5 5 5 5 5 5 5 5 5
132 110 100 96 94 84 67 63 61 56
4
0,294 0,438 0,575 0,73 0,86 0,181 0,206 0,282 0,344 0,37
300 5 5 5 5 5 5 5 5 5 5
138 125 117 114 113 90 73 67 65 61
M300
0,198 0,284 0,361 0,446 0,525 0,119 0,161 0,189 0,232 0,262
500 5 5 5 5 5 5 5 5 5 5
117 98 91 88 87 82 63 o7 55 52
0,875 1,48 1,91 2,49 2,72 0,432 0,6 0,755 0,87 1,04
226 5 5 5 5 5 ) 5 5 5 5
136 125 122 119 117 84 74 64 60 59
M200
0,603 0,86 1,11 1,14 1,53 0,31 0,43 0,517 0,593 0,69
400 5 5 5 5 5 5 5 5 5 5
110 100 95 93 91 71 58 52 50 49
10
0,735 1,09 1,4 1,7 2,02 0,388 0,5 0,62 0,73 0,81
300 5 5 5 5 5 5 5 ) 5 5
128 113 109 107 104 77 64 58 o6 55
M300
0,507 0,69 0,86 1,03 1,2 0,284 0,37 0,42 0,49 0,557
500 ) 5 5 5 5 5 5 5 5 5
106 94 88 85 83 62 52 46 45 44
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Tabnuuma 176

MopraannuemenT Mapku 400, xoneynasn mpouarocts 100% oT Ry

. 2 - Hauanbhas Temoeparypa Geroma, °C
Bg | & &% % I 50
0 8 O o 4
5 E £ |ed Temnepatypa cpefin, °C
SET| = |83
=2nz] = |ax 0 —10 —~20 ~30 —40 I 0 ~10 —20 | —30 ~—40
0,73 1,02 1,43 1,73 2,04 0,28 0,48 0,58 0,69 0,77
226 5 5 5 5 5 5 5 2 5 5
599 497 474 450 439 334 282 258 238 235
M2.0
0,36 0,48 0,64 0,73 0,83 0,22 0,36 0,46 0,56 0,63
400 5 5 5 5 5 5 5 5 5 5
398 332 320 294 287 284 212 195 180 174
0,55 0,75 0,9 1,14 1,29 0,24 0,41 0,49 0,58 0,67
300 5 5 5 5 5 5 5 5 5 5
451 378 367 355 347 306 257 237 216 210
M300
¢,25 0,38 0,54 0,63 0,73 0,19 0,32 0,42 0,48 0,55
500 5 5 5 5 5 5 5 5 5 5
338 293 276 265 258 256 198 178 170 165
1,46 1,95 2,31 2,75 3,2 0,65 0,76 1 1,18 1,38
226 5 5 5 5 5 5 5 5 5 5
576 465 410 395 388 290 242 230 228 220
I [ | I l I | l i |




Ly

4 | M200]400| 0,69 1,09 1,44 1,84 2,1 0,55 0,66 0,81 0,99 1,19
5 5 5 5 5 5 5 5 5 5
372 328 312 204 290 228 190 178 173 158
0,89 1,36 1,73 2,06 2,45 0,59 0,68 0,88 1,06 1,26
300 5 5 5 5 5 5 5 5 5 5
4925 372 358 350 340 280 216 196 190 186
M300 |—
0,59 0,85 1,13 1,36 1,69 0,54 0,63 0,78 0,94 1,12
500 5 5 5 5 5 5 5 5 5 5
317 275 266 260 252 220 178 164 159 150
— — — — 2,58 3,1 3,52 4,16 4,8
226| — —_ — — — 5 5 5 5 5
_ _ — — — 320 260 240 230 220
M200
— — —_ — — 1,18 1,68 1,81 2,2 2,58
400 — — — — — 5 5 5 5 5
_ — - — 235 190 175 165 160
10
— — — — 1,89 2,24 2,62 3,15 3,53
300f — — — — — 5 5 5 5 5
— — — — — 270 210 194 183 179
M300
— — — — — 1,05 1,48 1,7 2,1 2,45
500] — — — — — 5 5 5 5 5
— — _ — — 214 177 165 155 147
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Hopraanauement mapku 500, KoHeuHas npouHOCT 40% 0T Ry

TaGauna 18

. s R Hauasbnan temneparypa Getona, °C
'E g § ;:S 2 50
§ §. T g gé TeMnepaTypa cpeibl, °C
=az] = (4% 0 —10 —20 —~30 —40 0 —10 —20 —30 —40
0,04 0,076 0,112 0,146 0,163 0,023 0,046 6,065 0,082 0,097
2 | M400 | 450 5 5 7 5 5 5 b 5 5 5
71 58 54 52 50 65 43 35 31 28
0,09 —_— 0,168 0,213 0,232 0,043 0,061 0,085 0,115 0,124
4 [ M4(01}450 6 _ 5 5 5 5 5 5 5 5
50 —_— 43 42 40 43 35 30 27 25
— 0,169 0,228 0,281 0,302 0,066 0,095 0,119 0,137 0,171
6 | M400 | 450 —_ 5 5 5 5 5 ) 5 5 5
_— 42 38 36 35 33 26 24 22 20
0,179 0,292 0,344 0,43 0,507 0,106 0,158 0,185 0,222 0,253
10 | M400 ] 450 5 5 5 5 5 -5 5 5 5 5
42 37 34 32 30 26 23 21 20 18




Tab6aunna 18a

§ Mopraanauement MapkH 500, KoHeuHas MPOYHOCTH 70% or Rz
' = " HavanbHas teMneparypa GeToHa, °C
S g |83 % 50
TR RAF. ‘
%E . % %E Temneparypéa cpean, °C
£8'5] = |&3 0 —10 —20 —30 —40 0 —10 —20 —30 —40
0,083 0,136 0,181 0,229 0,266 0,056 0,092 0,106 0,131 0,159
2 | M400| 450 5 5 5 5 5 5 5 5 5 5
137 109 99 94 88 120 88 75 73 70
0,163 0,223 0,282 0,357 0,43 0,095 0,13 0,172 0,206 0,232
4 | M4001} 450 5 5 5 5 5 5 5 5 5 5
o7 82 75 73 71 69 59 52 51 48
0,258 0,326 0,422 0,498 0,567 0,155 0,189 0.241 0,289 0,327
6 | M400]|450 5 5 5) 5 5 5 5 5 5 5
93 78 73 70 67 61 53 47 45 42
0,395 0,527 0,689 0,816 0,937 0,256 0,328 0,387 0,46 0,525
10 { M400 | 450 5 5 5 5 5 5 5 5 5 5
% 84 72 68 67 64 58 48 44 42 41
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Mopraannuemedt Mapku 500, koHeunas npoynocts 1000, oT Ry

Tabauua 186

Havanbnas TeMnepartypa Gertona, °C

1 g‘: o
2 % @ g
g2 | S |8 u | =
E(- Z—i'( §~ g E TemnepaTtypa cpeAk, °C
8% = |ag 0 —10 —20 —30 —0 | o —10 20 —30 —40
0,238 0,361 0,49 0,535 0,62 0,17 0,218 0,24 0,304 0,844
2 | M400 | 450 5 5 5 5 5 5 5 5 5 5
350 266 250 241 226 210 190 180 175 170
0,5 0,635 0,765 0,86 0,939 0,304 0,42 0,448 0,52 0,605
4 | M400|450 5 5 5 5 5 5 5 5 5 5
280 230 215 210 195 184 161 152 142 138
0,7 0,925 1,12 1,32 1,52 0,555 0,645 0,765 0,85 0,95
6 | M400]450 5 5 5 5 5 5 5 5 5 5
265 215 205 200 190 176 156 147 138 135
0,895 1,4 1,8 2,2 2,58 0,689 0,9 1,14 1,35 1,54
10 | M400 | 450 5 5 5 5 5 5 5 5 5 5
250 200 196 190 180 167 154 143 134 130
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LlaakomopTaanpueMeHT Mapkn 400, KoueutHas mupouHocts 40% OT Ry

TaGaauxa 19

1¢

. s " Havagbyasn temneparypa Gerosa, °C
e 2 o &
Y g gd Temneparypa cpefn, °C
saT| & |25
22| = |&¢ 0 —10 —20 -3 — | o —10 —20 —30 —40
0,0945 0,206 0,274 0,326 0,404 0,94 0,091 0,116 0,151 0,18
2 | M300} 390 5 13 5 5 5 13 5 5 5 5
129 68 a8 94 93 46 66 59 55 53
0,17 0,36 0,43 0,53 0,624 —_ 0,14 0,19 0,215 0,24
4 | M300]390 8 6 5 5 5 — 5 5 5 5
109 82 82 77 75 — 51 45 42 38
0,33 — 0,516 0,697 0,89 0,21 0,2 0,26 0,31 0,361
6 | M300{3390 5 —_ 5 5 5 11 5 5 5 5
104 — 75 73 70 37 45 42 39 38
—_ — — — _— 0,342 0,336 0,414 0,499 0,57
10 | M300 | 390 — —_ — — — 6 5 5 5 5
— —_ — — — 40 43 39 38 36




144

lnakonopraaupnemenr mapxu 400, xKoneuHas mpouHocTh 70% o1 Rag

Ta6aumna 1%

HavyanbHast TeMNepatrypa Gertona, °C

8 E .k
2E | e |Es d | i
§§'T % gg Temneparypa cpefin, °C
=8 = [a% 0 —10 —20 —30 —40 | 0 ] —10 —20 —30 —40
0,24 0,38 0,472 | 0,618 | 0,722 | 0,13 0,196 | 0,23 0,284 | 0,315
2 1 M3001390 5 7 5 5 5 15 17 5 5 5
269 200 211 204 198 186 97 123 116 106
0,463 —_— 0,86 1 1,19 0,238 —_ 0,37 0,377 0,46
4 | M3001390 5 —_ 5 5 5 5 — 5 5 5
230 —_ 184 174 164 133 —_ 95 89 83
0,68 0,995 1,3 1,55 1,8 0,43 —_ 0,52 0,63 0,68
6 [ M300|390 5 8 5 5 5 5 — 5 5 5
210 165 177 168 166 130 — 88 81 79
— — — _ _ 0,55 — 0,84 0,96 1,12
10 { M300 | 390 — — —_ — — 5 — 5 5 5
—_ —_ — —_ _ 1156 —_ 82 77 73




Ta6azupa 196

IlaaxonopTaanaueMenT Mapkn 400, KonewHan nmpouHOCTL 1009 0T Ry

HauanbHas temMneparypa GeToHa, °C

S B s
AR EEY = | %
§ E T g g E’ Temneparypa cpeaun, °C
=8 = |&2 0 —10 —20 —30 —40 | 0 —10 —2 —30 —40
0,679 0,85 1 1,29 1,55 0,236 0,284 0,449 0,516 0,62
2 ) M300} 390 5 5 5 5 5 5 5 5 5 5
568 505 461 44] 440 400 290 280 275 219
1,21 1,62 2,04 2,37 2,63 0,567 0,79 1,03 1,2 1,44
4 | M300}390 5 5 5 5 5 5 5 5 5 5
553 480 430 404 391 320 258 250 249 238
1,84 2,4 2,99 3,48 3,99 0,84 1,28 1,56 1,95 2,15
6 | M300]|390 5 5 5 5 5 5 5 5 5 5
548 444 414 391 377 290 272 256 264 256
— _ — 1,45 2,16 2,66 3,08 3,6
10 | M300] 390 — — — — —_ 5 5 5 5 5
e — — — — — 285 285 263 254 252
()



5.11. Tlpn pacueTe TePMOCHOTO BBHepKHBaHHS GeToHa HeOGXOXHe
MO pemIHTh OAHY M3 ABYX 3ajau: OMNpejeneHHe INPOAOJNKHTEJbHOCTH
OCTHIBaHHSA 6eTOB2 M BeJHUMHLEL HaGpaHHOK MM 3a 3TO BPeMS NPOYHOCTH
npu 3aZaHHOM TepMHYECKOM CONPOTHBJCHHH TePMOOrpaxJaiolluX KOH-
CTPYKUHH HJIH ONpejeeHHe BeJHYHHBI TEPMHYECKOTO COMpPOTHBJEHHS
TEPMOOrpaXKJalolmiell KOHCTPYKUHMH, TpeOyeMoR AJjs JOCTHXKeHHH 6eTo-
HOM 33 aHHO/l IPOYHOCTH B YCTAHOBJICHEHE CPOKH.

5.12. Pacuer TepMOCHOTO BHAEPkHBaHHA OETOHZ CJAEAyeT HPOH3BO-
Autb 10 Taba. 17—I19, npu cocTaBieHHH KOTOPHX NPHHATH ONTAMAJb-
Hble 3HAYeHHd TePMHYECKOrO CONPOTHBJEHHA ONaNyOku K HauaabHOH
TeMneparypel GetonHof cmecH *. IlpuBelennne B TabiHuaX napaMeTpl
MO3BOJIAIOT K MOMEHTY AOCTHXKEHHS 3alaHHON NMPOYHOCTH GeTOHA IOJy-
YHTb Pa3HOCTL TeMnepaTyp GeToHa H HapyXHOro BO3Ayxa, AONyCKaro-
HLYI0 paclianyO/HBaHHE KOHCTPYKIHH.

B caygasx korda McXoIHbe mapaMeTphl OeTOHHDOBaHHA CylIlecT-
BeHHO OT/IHYAIOTCS OT UpHBeJEHHHX B Talba, 17—19, nomyckaercs B
NONHAT, OPHUEHTHPOBOUHHIA pacueT NMPOJOJIKHTENLHOCTH OCTHIBaHHA Oe<
TOHAa B KOHCTPYKRHAX ¢ My or 3** z08 no ¢opmyae (12) (B. I'. Ckpam«
TaeBa), KOTOpasi RaeT MaUAyYlIyI0o CXOREMOCTb ¢ (aKTHYeCKOH HpPOAOJI~
JKHTeJIbHOCTIO OCTHBAHKA mpu My oT 4 10 6:

Co 6 (t6.: — t6.) + L3 (19)
3,6KMy (t6.cp — tus)

rae Co— ymeipHasi Tel/IOEMKOCTh OerToHa, TPHHKMaeTcs pasHOR
1,05 xdx/(xr-°C);

6 — IJIOTHOCTh OeTOHA, Kr/m3;

— TenVioBhAeNeHne UeMenTa, KJDK/Kr, 3a BpeMs TBepaeHus GeroHa
npuHaMaeTcs mo raba. 20;
tn s — TeMmepaTypa HADYXHOTO BO3AyXa; NPHHHMAaeTCH CpelAHAs 3a
BpeMs OCTHIBaHHA (eTOHa, rpaf;
6.« — TeMnepaTypa 6eTOHa K KOHIY OCTHBaHHS; AJA OeTOHOB Ge3 mpo-
TUBOMODO3HBLIX AOG2BOK DEKOMEHAYETCs NpuHHMaTh He Huxe 5°C;
II — pacxop, uementa B GeToHe, Kr/m?;
K — Ko3ppuunent TenonepeldauH onany0ku HJH YKDHITHS HeonanyG-
JeHHHX nosepxHocTedl, Br/(M2.°C), ompepeaseTcs no ¢opmyne (13)
nay no taba. 21;
{s.a — HavaJbHAS TeMmepatypa 0eToHa Nocie YKAaAKH, °C;
¥5.cp — CPeJlHSisl TeMIepaTypa 3a BpeMsl OCTHBaHHA GeroHa, °C; onpene-
ssercAd no ¢opmyae (7) uax npHOIKKEHHO MOXKeT ObIThb NPHHATA paB«
Holt: (f6.m-+5) : 2 ana KoHCTpyKumit ¢ Ma<4; to.n:2 npu Mg ot 5 1o 8;
fom:3 npu My ot 9 zo 12.

Jlns moBHINEHHS TOYHOCTH pacyera mo Qopmyne (12) pexomerny-

€TCS NPOAOJIKHTEAbHOCTb OCTHIBAHHH ONpEAENATh B HECKOJBKO 3Talos,
nNpHHHMas ocTHBanue GeTOHA Ha KaxKJAOM aTane mpuMepko Ha 5°C, npH

* B ra6n, 17—19 nna kaXZOro pacxofa meMeHTa NpUBEAEHH 3Haue-
HHSl TPeX NapaMeTpoB: BEpXHAs CTPOKA — TEPMHYECKOE COMpPOTHBJEHHE
onany6kn, Mm2-°C/BT; Cpeiuss CTIPOKa — TeMMeparypa OKOHYAaHHS Bbl«
AepxuBanus Gerona, °C; HHXKHSISL CTPOKa — BPeMs BbiJepXKHUBAHHA, 4.

** Jlns KOHCTPYKUHA ¢ My 10 3 pex<uM TEPMOCHOIO BHAEPKHBAHHS
paccunThiBaercst no Meroay npod. B. C. JIykesHoBa (cM. «PykoBojctso
no 3HMHEMY GeTOHHMPOBaHHIO C IPHMEHeHHeM MeToda TepMoca». M,
Crpoituszgart, 1975).
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Ta6auma 20

Tenaosbinenenne nemento (IJ) pasiHyHBIX BHAOB H MapoOK
B 3aBHCHMOCTH OT TEMNEpPATYPH TBEPAEHUN W BPEMEHH TBEPACHUSN

ig.) TennoBupenente eMeHTOB, KIUK/Kr, NpH Bpemenu
Bug H Mapka ) HX TBePACHHA, CYyT
eMeHTa '§ §.
) 0.25|o,5| HERERE |14 | =
Tloptaangue- 5 — | —| 25} 58] 84| 167 | 209 | 230
ment 300 10 8 25| 42| 84| 126 | 188 | 230 | 272
20 25 421 75 126 | 167 | 230 | 251 | 293
40 50 84| 1471 1881230 | 251 | 293 | —
60 83 {147 | 188 {230 | 272 | 298 | — | —
IMopTtnanaue- 5 — i — ! 29| 631109 188 | 209 | 251
MenT 400 10 121 251 50| 105 ] 146 | 209 | 251 ) 293
20 42 67 | 105 | 167 1 209 | 272 | 314 | 335
40 841134 1882301272 | 314 | 335 | —
60 (130188 (230272131433 | — | —
Iopraannue- 5 12| 25| 42| 89| 125 | 188 | 230 | 279
ment 500, 600 10 251 42| 631105 167 | 251 | 393 | 314
20 42| 841125 ] 188 ] 251 | 292 | 335 | 377
40 | 105) 167 1 2091272} 293 | 356 | 377 | —
60 | 188 )230 | 2721314 |35 377} — | —
Topraanaue- 5 25| 33| 501 105 147 | 209 | 251 | 314
MeHr  G6wctpo-| 10 33| 50| 75} 125§ 167 | 372 | 335 | 377
TBepAeoWHi 20 631 106 | 147 { 209 | 293 | 336 | 377 | 419
600 40 | 1171 188 { 230} 293 } 335 | 377 | 419 | —
60 | 209|251 |293|335|377 419} — | —
Hlnaxonopr- 5 | — 121 25| 42| 63| 126 | 167 | 188
aanpueMent wu| 10 — 25| 331 63) 105} 167 | 209 | 230
RYILONAHOBHI 20 — 331 62 125 147 | 209 | 251 | 272
nopTiaHALe- 40 | 42 | 75| 117} 167 | 209 | 251 | 272 | —
MeHT 300 60 63 | 105 1471209 | 230} 272 — | —

Ta6aunga 21

Kospdnunentn rennonepenaun onansyGok H YKPHITHI HeomaayG.eHHO#
noBepXyOCTH GeToHa Pa3HYHON KOHCTPYKUMH

& szl p I/((oa:moxgnem K,
g g 1/(M?- °C), npU CKO~
© g KOHCTPYKnast onanyGiu | T1aTeP Ha.;nonanyd- é’ % pocTH BeTpa, M/C
[=]
EZ 5] o | 5 | 15
Loy
| Nj Hocka 252,441 5,2 | 5,98

83



Npodosxcenue raba. 21

& E g lér/ u’m%e)n ’n{fﬁ
Eg KOHCTPYKIus onanyOKu gﬁggﬁg gg CKOPOCTH BeTpa, M/C
£Z €5 o | 5 | 1
1 &;F;m Nocka 402,031 3,6 | 3,94
- Hocka 25
01 ) %] poo=eswspessdid | Toas —1 18 3 3,26
JHocka 25
va——— i {107 25
v st trrrozd | [leHonnacT 300,67] 0,8 | 0,8
Danepa 4
Hocka 25
Tonb —
\"% Bara mune-| 50 | 0,87 | 1,07 | 1,1
panbHasn
Danepa 4
Il;/leram 53
ara MHHE-
Vi panbHas 1,02 { 1,27 | 1,33
®anepa 4
danepa 10
Vil SIS AcGect 42,44} 5,1 | 5,8
I
R Tons —
Vi Mi Onuixd 100 0,74 0,89 0,9
Toab -—
X Ilnak 150 1,27 { 1,77 { 1,87
R Toaw .
X R ETIR .v.w;m:o Barta MUHepaJb- 50 1,01 41 311 1,37
e Has
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BeH3MeHHHX BeanunHax K u fxs (Hanpumep, ot 20 ao 15°C, or 15 no
10°Cur n).

Tlpn pacgere TEPMOCHOrO BHAEPXKHBAHHSA OETOHOB H3 MpelBapH«
TeJbHO PA30rPeTHX CMeceli pacyeT B HECKOJbKO 3TanoB ABAfercs 06
satenbHHM. [IpH sTOM HeOOXOAMMO TeNJIOBHe/eHHe LEMEHTa onpeies
JATh COrAACHO ApHIL. 2.

5.13. Koadppunnenr Ttensonepenayn onaayGKH HJAK  YTENJIHTENS
VKDHTHA HeonaJyGJeHHHX NOBEpXHOCTEH! onpemensercs No ¢opMmyae

K= (13)

Tae A — xos%cpuuueﬂ'r TENJOMPOBOAHOCTH MAaTepHalla KaxAoro clod
orpaxpenus, Br/(m2-°C), npunumaercs no ta6a. 22,

¢ — KosQPHIHENT TenoNepeiadn y HapyXHOH IOBEPXHOCTH OTpaies
uug, Br/(M2.°C);

§: — TOMHHA KaXJ0ro CJOs OrpaXACHHS, M.

B 3aBHCHMOCTH OT CKOPOETH BETpa & HMEET 3HAYEHHA:

CKopocTb BeTpa, M/C o, Br/(M2:°C) CKopoCTh BeTpa, M/C @, Br/(M-°C)

0 3,77 5 26,56
1 3,88 10 33,18
3 14.96 15 43,15

Ecan kosddHUUeHTH Temsonepenayd GeToHa B OKpYXAIOIIYIO cpe-
Ay uepe3 OrpaxAeHMA C DasHHM yTenJeHHem (HampHMep, uepes nepe-
BAHHYIO OnanyGKy HJH HeonayG/eHHYIO NOBEPXHOCTb, YKPHTYK TOJEM
H MHHEpANOBATHHIMH MaTaMH) CYIUECTBEHHO Pas3MyaioTcs MeXAy co-
Goli, MOXHO CyMMHPOBAaTh TEIJIONOTEPH Uepe3 BCe IIOBEDXHOCTH HJH
NONb30BATECA NPUBENEHHKM K03 (hHIKEHTOM TeNonepesayH

FyKy+ FyKy 4. Fn Ky (14
Fy+ Fy+..tFn '

rae K, Ky .., Kn —KO3QduureHTH TeN/ONEpPesaun Yepes pasHHe IO-
BEPXHOCTH KOHCTPYKuHH, B1/(M2-°C);
F,, Fy, .., Fx —nnomaas COOTBETCTBYIOULHX NOBepxHOCTel, M2,

Bennunna xosduuHeHTa Tenjonepesaun HauGonee 4acTo MpHMeHse-
MHX KOHCTPYKUH# ORaJyGKH H YKDHTHII HeonaJyGreHHOH NOBepXHOCTH
6GeroHa mpHBefieHa B Tabu. 21.

5.14, IlpoynocTs GeToHa 3a NMEpPHOA OCTHBAaHHA T HPH fscp Ompe-
JeNAeTCs COIJIACHO YKasaHUAM, H3J0XKeHHHM B 1, 5.19, man no rpadu-
KaM pHC. 2 H fo/bKHA GHITh He MeHee YCTAHOBJEHHOH NMPOEKTOM NPOU3-
BoicTBa paboT. Ecim mpounocTh OKaxercs HuxKe TpebyeMoi, TO clleny-
€T YBEIHYHTb NPOJOKHTEJNbHOCTh OCTHBaHHs JO Habopa GeTOHOM 3a-
JaHHOA TPOYHOCTH 3a CYET CHMIKEHMS BeJHUMHH K H NOBHLINEHHA f6.:.

IMpumep moa6opa KOHCTPYKIHH ONANyGKH HOPH TEPMOCTHOM OCTHI-
BaHHH GeTOHa AaH B npua. 3.

K=
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BeauunHB Teno@HIHUECKHX XAPAKTEPHCTHK CTPOMTENbHBIX

Tabauyga 22

H TCNAOH3OJSUHOHHMX MarepHanos

2 |45 o~| 8 &
ALARA LA
=, | 53| B3 TREEE
s | BRY| Rl S5 [ 5 | &
Marepuan S¢ | gox| de,| 86| & | 8
is | €°F| wiT it il g
g Eg EE:-. HHETAIE NN
: N HE DR
2 AR HESIERRRL
1| )KenesoGeron (Ws=3%) [2500(1,68 §2,03 | 0,84 | — -
2| Beron Ha rpésut:{ m(;u 2400{1,56 1,86 | 0,84 — —
pie6He H3  IPHPOLHOrO
Kamusa (We=3%)
8| Ilnako6eton ma tomsus-|1800]0,7 [0,93 | 0,84 | — -
HBIX  (KOTeJIBHBIX) ILjIa-
Kax H Igemﬂ%“a arJiono-
HTE =§
4| RS Ve=oh) 800l0,23 (0,35 |0,8a] — | —
5| Ilnako6eron wua nomesn-|1800]/0,58 {0,81 0,84 — | —
HHX  rpaHy/HDOBAHHHX
maakax
6] To xe 1000}0,29 |0,41 | 0,84 | — —
7| Kepamsurobeton  (Ws= | 1600/0,52 10,75 | 0,84 | — | —
=109
8| To e 600{0,16 {0,23 |0,84| — | —
600lo,14 [0,29 | — | 7 | —
9| Winax { | 800|o%17 |o3a | = | 7.5] =
10| Berox HaW BYJIKAHUYECKOM 1200{0,32 10,46 | 0,97 | — | —
uiaKe =10
11] To xe (Ws %) 800j0,2 0,29 10,97} — -
12 Baf;r: munepansian (We=| 100/0,04 {0,49 | 0,76 | 9,3 | —
13| To xe 150]0,049{0,085| 0,76 | — | —
14| Tlantet msirkwe, noayxe-| 100(0,0460,052( 0,76 | 24,3 5(10)
CTKHE H JKECTKHe MHHepa-
JIOBATHHE Ha CHHTETHYe-
cxcsng ceasyouiem (We=
15] To e 1750,051[0,06 | 0,76 | 26 | 5(10)
16| Tiutel markwe u moay-| 100}0,046]0,052] 0,92 | 15 5(10)
KeCTKHe  MHHepasioBat-
HHie Ha le;'ryMHOM cBSA-
3ytoileM =5
17| o xe (We=5%) 200 0,058]0,067{ 0,92 | 31 | 5(10)
18 » 300] 0069 0,081 0,92 | 29,5 | 5(10)
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AEAR :
w | Ex0|EEE| 55 | o | 5
5% 555 SEE|SE | 2 |
MarepHan %E ;EE EE‘? Egp‘ z %
g | 550|585 50c| £ | 2
ER | Ebs| EEE| 28 ¢ | B
98 | 23%| 928 55%| 2 | &s
gg o5 o¥x| S8 & | 8%
[eX:] SRE| AER8 ] »ax (] ok
Maru  munepanosatHne | 100]0,04410,048) 0,76 | 33,9 { 5 (10)
NpPOIIHBHHE (MPTY
7-19-68)
To xe 200)0,053 (0,06 5 (10)
Mats  muHepasioBaTHHE, 5010,039 0,046 —_
PYJ/IOHHpOBaHHEE, HA CHH-
TETHYECKOM  CBH3YIOIIEM,
E%’Cp%-vg”-g’{] MMCC
ok (We=5%) 75]0,043 {0,049 _
MatH B monoch M3 crek-| 175]0,049]0,056 —
asusoro BodoxHa (Wo=
Xpoirwe mopoam (mo-| 50}0,09310,17 -
mepek  BOJIOKOH) 6=
JlncTBenmsie n;)po,w (mo- | 70010,10410,23 —_
TIepeK BOJIOKOH
Q;%%za kiaeenas (We= | 60010,116(0,17 —
=1
I'Inwm) xpeBecnoBoniok- | 100010,15 10,29 —_ | -
HUCTHE HWApeB;cchpy-
FKEUH =1
fomue (Wem12%) 6000,104] 0,16 N
> 40010,08110,14 — —_
» 2000,058 | 0,08 —_ | =
Onnaky 25010,069 | 0,24 91 2
Opranur 30010,06410,16 —_ —
Iledonaacr naurounn | 20010,0491 0,147 — —_
(We=10%)
To xe (Wo=10%) 10010,04110,043| 1,34 | 41,2 [10(20
To xe (Ws=5%) 15010,46 (0,49 | 1,34 | 52,1 {10(20
To xe 200(0,58 0,6 | 1,34 | 55,1 |10 (20)
Munopa (Ws=30%) 15|0,04110,052} 1,34 | — —
TTenonaacr nautounnif | 100(0,0460,05 | 1,26 | — —_—
NXB-1 . (We=10%)
To xe 12510,05810,062{ 1,26 | — —_
Menonnact nautounb®t | 75]0,04110,044| 1,26 ] — —
(Ws=10%)
To xe 12510,046 0,05 | 1,26 | — -—
Kaprou crpourenbhuift | 65010,12 10,17 § 1,34 | — —
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ITpodonxcenue Taba. 22
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43| PyGepoun, mepramus [ 600 0,17 { 0,17 | 1,47 { 0,12 [2 (5)
KPOBENbHHY, TOMb KpO-
BeJIbHBIH
44| Crann 7600 52 — — —_ —
45| CHer pHIXJBI, Cyxol 3001 0,29 | — 121 — -

Ilpumeuanus: 1. Ws— BaaxHOCTp MaTepHaja, COOTBETCTBYIO-
1[asi HOPMATHBHHIM H BJAaXXHOCTHBHIM YCJOBHAM 3SKCHJIYyaTauHH.

2. CrouMoctb py6Gepouia, nepraMuHa, 1o, py6/M2.

3. OGopaunBacMocTh, NpUBL/eRHas® B CKOOKe, AaBA R yTenaure-
Jifl, 3aKpeIlJIeHHOTO B OnaJyOOuHHX IIKTAX.

5.15. [Ipn pacuere N/JHTENBHOCTH OCTHBaHuA OeroHa kKoabdHuHEHT
TEIJIOOFPaXKAEHNST YKPHITHA [OBepXHOCTell Ge3 omany6kH peKoMeHIyer-
€ NPHHEMATL PaBHHIM TEPMHUYECKOMY CONPOTHBJEHHIO ONaJy6KH H H30-
JIALHH.

Yr/I0Bble BLICTYMAWIIHE YacTH, MeTa/JHuecKHe 3aK/JafHble HeTaaH
H IDYTHE 3JeMeHTHl, OCThiBawoliye GbHICTPee OCHOBHOH YaCTH KOHCTPYK-
uufi, HeO6XOLHMO YTEILIATh AONOJHHTENbHO AJNA ObecmeueHHs OXHHAKO-
BLIX YCJOBHA OCTHIBAHMS BCell KOHCTPYKUHMH. TepMHYeCKOE COIPOTHBJIE-
HHe TenJIOBOM H30JSLUA STHX 3JEMEHTOB AOJNXKHO OHTb B 2 pasa Bhie,
yeM TepMHUeCcKOe CONpOTHBJEHHe Omaly6Ku ¢ H3oJAuHed,

5.16. TepmHueckoe CONPOTHBJEHHE ONaJyOKH M BPeMs BbIAEpKUBA«
Hua GeToHa B0 NpHOOperenus TpeOyeMoH NpOYHOCTH DEKOMEHAyeTCH
onpeseanrb mo Tabna, 17 u 18.

Ta6auuHblll MeTOH pacueTa MO3BOMAET pelllaTe 3afauyy TEPMOCHOro
BbiaepxHuBaHus GeroHa M 200, M 300 u M 400 ma nopTiaHALEMEHTaX
mapox 400 u 500, a raxxke GeroHa Mapku M 300 Ha WIIaKOnMOpTAaHAUE-
MeHTe Mapru 400 gas koHCTpyKuui ¢ 2<< M <510,

Pacuer BuifepxHBaHuS GeTOHa OCHOBaH Ha HCNOJBL30BAHHH TalJIHL
OCHOBHEIX napamerpoB (tabu. 17, 18), a Takke HOMOrpaMMH Ha pHc. 5.
B ra6auunax OCHOBHBIX NMapaMeTPOB AJS KaXIOTO COYETAHHS MOXyas
NOBEPXHOCTH, pacxoja LeMeHTa, HAYaJbHOH TeMmIepaTypu O0eToHa H
TeMnepaTypel CpPeAbl ZAHLI 3HAUEHHS TPeX NMapaMeTPoB, PACHONOKEHHHX
Mo BepTHKaJH OAHH noA ApyruM. Bepxsee — monHoe TepMoconmpoTHBIe-
HHe OnafnybKH, CpelHee — TeMIepaTypa OKOHYaHHs BblAepiKHBaHusA Ge-
TOHa, HHXKHee — BPeMs BHIAEPKHBAHHA. B psije caysaeB AJs MoJyueHHS
40 1 70% oT Ry /i OLHOH M TOM Ke TeMmepaTyphl CPeAHl XaeTcs PSi
TaKUX KOMIJEKCOB.

5.17. Tabnuuet 17 1 18 monyuyeHn pacueTHBIM NMyTeM AJs Ted Kaac-
cuqecxoi’)t ¢dopMul (HeorpaHHUeHHBIH UHJIHHAD, HeorpaHHYCHHAs MJIACTH-
Ha, Wap).
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TeoMerpHs KOHCTPYKUHH B TaGiHIaX B ABHOM BHie He QUrypupy-
€T, a YUHTHIBAETCS IIPH NOACYETe MOAYJHA MOBEPXHOCTH,

5.18, TlosHOe TepMoOconmpoTHBJeEHe onaiay6kn (R:) ckaazmBaercs
H3 TEPMOCONPOTHB/EHHs COOCTBEHHO omanyG6kH (Rom), TepMOCOmpOTHB-
JIeHHS CJI0eB TEIJIOBOM M30JALUMH H COMPOTHBJEHHS TEIJIOOTAAdYe Ha rpa-
HHLe onanyfka — pHeimsAn cpefa (Ro.n):

R,=R, + DR+ Ry (15)
1

rae R!,— TepMoconporHBaenne i-To ¢GOS H3ONAUHH OmpEAENSETCA MO

dopmyne .
R, =8,/A, (15a)

rae 8; ¥ A; — COOTBETCTBEHHO TOJMIHMHA H KO3(p(HIHEHT TensoNpoBOA-
HOCTH {-TO c/ofl M30JsiuHH. B KauecTBe CJIOS H30J/SALHH MOJKET paccMa-
TPHBATBCH 3aMKHYTas BO3AyWIHAas Npoc/ofika., BeauunHa rtepmoconpo-
THBJICHHA BO3NYHMIHOH NpOC/OHKH B cpeiHeM miax Ttoammd or 0,01 no
0,05 M cocrasut ot 0,12 go 0,165 M2 rpaa/Br.

Hast nosepxmocTell GeTOHHPYeMOR KOHCTPYKHMH, IPHMBIKAIOMHX K
yrjaaM ¥ pe6paM Ha pacCTOAHHA X0 1 M (4717 KOHCTPYKUMA ¢ HaHMeHb-
IIHM pa3MepoM GoJiee 5 M — Ha PACCTOSHHMH A0 2 M), TOJIIHHA TEMJIO-
BOH H30JIALHH YABaMBAETCH NO CPABHEHHIO C e PacueTHHM 3HAYEHHeM,
TOMTyYeHHBIM A/ OCHOBHON MOBEPXHOCTH.

5.19. [Ipy wmasHauedHMH TeMIEPAaTYFHOrO peXHMa BHJEpPKHBAHHA
GeToHa 110 crocofy TepMoCa € LEJbI0 MOJYYEHHS 3aJaHHON NPOYHOCTH
B TpeOyeMule CPOKH CleAYeT DYKOROACTBOBATLCA AAHHBIMH Taba. 23—
27, ycTaHaBJMBAOUWIKMH NPOYHOCTh GETOHA HA IEMEHTaX Pa3JUYHLIX BH-
LOB H Mapox B 3aBHCAMOCTH OT TeMmmepaTypw Oeroma (B mpelenax Ot
0 1o 60° C) ¥ npomOJ/IKNTENLHOCTH TBEpPAEHHS.

5.20. TaGmuuB HapacCTaHHMsl NPOYHOCTH COCTaBJieHH AaA GeToHa ¢
NOABHKHOCTBIO, COOTBETCTBYIOWER ocajfke KOHyca OGeroHHOl CcMecH
13 cm. TIpn npuMmeHeduu 6GoJee NMOABHIKHHIX CMecell TeMi HapacTaHHS
TIPOYHOCTH 3aMednsercs Ha 10—20%.

521, VuurHigag, YTO MHTEHCHBHOCTh TBEpACHUN GeTOHA MPH pasnnd-
HBIX TeMNiepaTypaxX HeOANHAK0Ba, PEKOMEHAYETCH ycTaHaBJIHBATH Cpel-

Ta6auma 23

Hapacranme npounoctn Gerona mapoxk M 200—M 300
Ha nopraasauemente mapku 400 (% or Ry)

Bospact Cpeausist TeMOepaTypa TBepAeHus GetoHa, °C

derona, eyt | 5 | 10 | 0 |2 | o | s 60
1/2 —_ 4 5 12 17 28 38 50

1 - 9 12 23 35 45 55 63

2 —_— 19 25 40 55 65 75 80

3 — 27 37 50 65 77 8 -

5 — 38 50 65 78 90 — -

7 35 48 58 75 87 98 - —_

14 50 62 72 87 | 100 — — —_

28 65 77 85 100 - — — -
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Ta6nuuna 24

Hapacranne npounoctu GeToHa Mapku M 200 Ha nopriaHiUeMeHTe
mapku 300 (% oT Ryg)

Temniepatypa Getona, °C

Bospacr

Gerona, ey | g ENEENERERE
1/2 - 2 5 8| 15 20§ — —
1 - 6 10 18 | 27 36 | 45 52
2 - 12 18 30 | 43 55 | 65 72
3 - 20 25 40 | 52 66 | 75 —
5 - 30 40 56 | 65 8| — —
7 — 38 48 64 | 74 8 | — —
14 40 52 64 80 | 90 | 100 | — —_
28 55 68 80 | 100 | — —_f - —

HIOI0 TEMIEpaTypy IO OTAENLHHM HHTepBalaM oOcThBaHHg GerToHa. 3a
MaKCHMaJbLHYIO IIpOAO/KHTENLHOCTh HHTEpBaja CJAEAyeT MNpHHHEMATH
BpeMsi, HeOOXOAUMOe jJd H3MeHeHHs TeMiepaTyphl 6eTOHAa NpHMEpHO Ha
5°C (cm. 1. 5.12).

5.22. B cnyuae npHMeHeHHA NOPTI2HALEMEHTOB C COflepXKaHHEM
C;A 89% u Gonee TeMn HapacTaHHsA IPOYHOCTH YBEJIHYHBAaeTCs Ha S5—
10% (raGn. 28).

5.23. na 6erona Ha IHHO3EMHCTOM HEMEHTE ONTHMAJBLHOH TeMmer
parypoit TBepaeHus sapasgerca 15—25°C. IlopnileHHe TeMnepaTypH He
YCKOPSIeT TBEpACHHS B HauajbHhie CPOKH H OPHBOAMT K CHHIKEHHIO KO+
HEYHOH NPOUYHOCTH.

Ta6auma 25

Hapacranne npounoctn Gerona mapkn M 400
Ha uopraaupuemente Mapku 500 (% ot Ry)

Bospact TeMneparypa GeroHa, °C

Geroua, cyr | 5 | 10 l 2 | % [ 40 | 50 60
1 — 12 18 28 40 55 65 70

2 —_— 22 32 50 63 75 85 90

3 — 32 45 60 74 85 92 98

5 32 45 58 74 85 96 — —_—

7 40 55 66 82 92 100 — —

14 57 70 80 92 100 — — —

28 70 90 90 100 — — — —

5.24. Hapacranue npouHocTH Jerkoro GeroHa mapkH M 200 Ha xe-
aM3NTOBOM TIpaBUH M aryioNOPHTOBOM wWeGHe npuBefeHo B Taba. 29,
pu Temneparypax ot 0 mo 10°C mpouHOCTH JIErKOTO H THKENOro Ge-

TOHa DPacTeT NPHMEPHO OJNHWHAKOBO, a INPH TeMmepaTypax Bumie 20°C
HapacTaHHe MPOUHOCTH Jerkoro 6eToHa HpOUCXOHUT 00Jee HHTEHCHBHO,

Hanvuefinree (mocne 28 cyT) HapacTanue IPOYHOCTH JIETKOro 6ero-
Ha mpojomKaerca Goslee JJHTENbHOE BpeMd,
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TaGauma 26

Hapacraune npounoctu Gerowa mapok M 200—M 300
Ha maaxkomopThAaHauemente Mapkn 400 (% ot Ry)

Bospacr Temneparypa GetoHa, °C
Getona, eyr | | 5 |0 |2 | % | 0| s | &
1/2 - 2 4 7 20 25 32 42
1 — 10 16 30 40 50 65
2 — 12 18 30 40 60 75 90
3 — 18 25 40 55 70 90 —_
5 - 27 35 55 65 8 | — —
7 — 3 43 65 70 92 —_ -
14 35 50 60 80 96 100 —_ —_
28 45 | 65 | 80 | 100 | — —_— = —_
Ta6anuma 27
Hapacraane npounoctn GeroHa mapkn M 500
Ha mopraaHAUeMeHTe Mapku 600 (% or Rax)
Bospacr Temnepatypa Gerona, °C
GeTOHa,
cyr 0 5 | o | = | w» | w
1 8 13 21 32 45 59
2 17 25 36 52 65 75
3 23 35 46 62 74 83
7 42 57 68 83 90 98
14 58 73 82 94 100 —
28 71 83 92 100 — —
Ta6auua 28

Hapacranre npousocrn GeroHa mapok M 200—M 300
Ha mopTaaHjaueMenTe Mapku 400 Bearopopckoro (coaepxaune C;A 4%)
n Bockpecerckoro 3asoaos (C.A 8%?

Temnepatypa GeToHa, °C

B,

83 0 5 10 20 30 40

98

g8z alp|aljplalpla |plal|lplales
1/2 2 21 4| 4] 61 6 10 14 151 25| 25} 30
1 5] 6] 9j12712]14)] 22| 28] 41 48 53| 55
2 10114181 24]1261301 40| 48 53 63 70 70
3 18122125|132|35/]401 50{ 60 69 751 8! 90
5 | 28|135{38|46150}55| 66} 70| 81 8] 98] 98
7 {37|43148|53|56]60] 75| 80| 91 95| 100 | 102
14 5116916772 72] 70 87 ] 92] 104§ 105 | — —
28 7017584819393} 100]100}] —{ —| — —

! TMoptaanguemerT Bearopoxckoro saBona.
2 Jloprnanauement BockpeceHckoro sasoza.
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Ta6auma 29

Hapacranne mpouHocTH Jerkoro Gerona mapka M 200
Ha mopraaMaueMenTe mMapxu 400

- CpeHsin TeMnepatypa GeToHa B KOHOTPYxmuH, °C

%_ 0 [ 10 20 30 40
]

=

Bl te e le e s e 1 18 (& |8
o = =1 E [ =]
© |a3|33|53(%3|%8| 28|28 |38 |28 (2B |28 3%
B 8|38 8|28 |nd] <8 | 28 | <8 | x& | <48 [ 8 | <8
1 31 3| 5| 6|10] 10 25| 241 50 | 48 | 61 | 61
2 911 {14]13]24| 26 50| 50| 63 | 65 75 | 76
3 (18120]23(24 37| 40 63| 62| 73 | 75 85 | 86
7 135]37(48 |45 (58| 53 80| 80 91 ] 91 97 | 97
28 1651677973831 82 (100|100 — | — _ -

5.25. Cieflyer yyMTHBATh, 9T0 TBepLeHHE GeTOHa Ha MOpO3e MOXeT
NPONOMKATbCH, OZHAKO TEMIl €ro B Ooubliedl CTeleHA 3aBHCHT OT TeM-
nepaTypH HapyXHOro BospyXa (MM OKpyMaiwomiedl CPeAH) K HPOUHOCTH
GeToHa N0 3aMep3aHnf. YBeJHUeHHe MPOIHOCTH GETOHA Ha MOpO3€ HpH-

Beneno B Taba. 30.
Ta6auna 30

Hapacraune npounoctn Geroha mpH OTPHIATENbHON TeMmepatype
B 3aBHCHMOCTH OT TEMNEPATyphl U NPOYHOCTH GETOHA K MOMEHTY

3amMopaKHBaHHs
MpogroCTD [TpupocT NpoyHOCTH GeToHa, %, 32 28 cyT npeGnBaHus NPH
GeToma o TeMneparype, °C
SaMOPaXKH-
Baunud, % 0 -2 -3 -5 ' ~—10 —20
Ras
40—50 | 30—40 20 20 20 15 10
70—80 15 15 10—15 | 10—15 5—10 —

5.26. IIns yckopeHHs TBepjeHHs GeTOHa B €ro COCTaB PEKOMeHAy-
€TCS BBOAUTL JOGABKH -— YCKODHTEJH TBepAeHHs GeToHa:

cyabtar natpus — CH* (FOCT 6318—77, TY 38-10742-78);

xanopup, Kaasiust — XK (FOCT 450—77);

nutpat Kansuus — HK (TY 6-03-367-79);

HUTPHT-HHTPAT xJaopHAa kambuust — HHXK (TY 6-18-194-76).

OnrumanbHOEe KOJHYECTBO AOGABOK AOJIKHO YCTAHAB/AHBATHCA CTPO-
AtenbHoft maGopartopuef. IIpy 3TOM HX KOJIHYECTBO HE JOJIKHO NpeBHLI-
matb ot Maccsl ueMenta: CH — 2%; HK n HHXK — 49%; XK B Gerone
2pMHDOBAHHEIX KOHCTPYKUHE — 2%, a B GeToHe HeapMHPOBaHHHX KOH-
cTpykuuit — 3%.

Ykasaunpie A0GaBKH CJeAyeT NPHMEHATb B COOTBETCTBHH C YKasa-
HHSIMU pasft. 6 HacTosuero PyYKOBOACTBaA.

* YcaosHoe COKpallleHHOe Ha3BaHue L0GaBKH.
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Kos¢huuuenTn yBeJIHUeHHA NPOYHOCTH GETOHA Ha MOPT/IAHALUEMeH-
T H IINAKONOPTNAHAUEMeRTe /1A 106aBOK YCKOpHTeJel TBepHeHHS MpH-
Befienn B Taba. 31.

Ta6auna 31
Kosthbunuenr yBesuieHus ngz_)_t%%%m GeTOHAa MpU Temmeparype
BespacT
GeToHg, Ha NopTiIaHZUEMEHTe Ha MNakonopTiAaHAREMeHTe
cyT
XK, HHXK CH HK XK. HHXK CH HK
2 1,65 1,4 1,2 2 1,55 1,4
3 1,5 1,3 1,15 1,7 1,456 1,3
5 1,3 1,2 1,1 1,4 1,3 1,2
7 1,2 1,1 1,05 1,25 1,2 1,1
28 1,1 1,05 1 1,15 1,1 1,05

NMpumeuanus: 1. Ilpusexennrie kospduuueHTH A GeTona
¢ B/[]=0,35—0,55.

2. TpuBeaeHHble KO3(GHIHEHTH ROXKHE OHTb YTOYHEHH SKCIeEpH-
MEHTANLHHM TyTeM AJA KaXJOro KOHKDETHOro COCTaBa GETOHA U KOH-
KpeTHOft KoGaBKH.

5.27. Tlpy GeTOHHPOBAHHHM MJMTHHX KOHCTPYKUHKH Ha MEP3JIOM OCHO-
BaHHH CJefyeT pPYKOBOACTBOBATBCE OOMIMMH TpeGOBAHHAMH TIJaBa
CHguIT I11-15-76, moaoxenusMu pasa. 1—3 Hacrosumero PykoBoacTsa
H JONOJNHHTE/NbHBIME PEKOMEHAAHAMH U MPaBHJIAMH, BHTEKAIOMUMH H3
Clenu(pUKH yCIOBHHA GETOHHPOBAHHA:

a) HpH BO3BEASHWH TAKHX KOHCTPYKIHA DEKOMEHAyeTcs MPHUMEHATDH
METOZ TepMoca, coYeras ero HpH HeoGXOXHMOCTH C HpeABapHTENLHBIM
pasorpeBoM GeTOHHOH cMecH, ¢ (OPCHPOBAHHLHIM PAa30rPEBOM YJIOXKEHHO-
ro GeToHa HJH C KDPAaTKOBPEMEHHHIM MOBEPXHOCTHHIM OGOTPEBOM KOHCT-
pyKIHH;

6) nmpH HaJHUYHH B Mep3JIOM OCHOBZHHH B Ipelenax IyOHHH mpo-
TAWBAHHA HEYCTOHUWBHIX NIDH OTTAHBAHHH T'PYHTOB CJelyeT YCTPaHBaTh
TMOJICHIIKY HS TAJOrO MEeCYaHOI'0 TPYHTa TOJIIHHON He MeHee MAKCHMAJb-
MOl raAyGHHE IPOTAHBAHHS OCHOBAHHA noj OETOHHPYEMOH KOHCTpYyK-
IHel;

B) B KayecTBe YTENJHTENA PEKOMEHAYETCA NPHMEHSATb CrelHaJbHble
TeTJIOMSONSAMOHHbIE TUIMTH ¥ MaTH, NOMEINEHHbE BO BJIaTOHENPOHHIAe-
MB® YeXJibl H JONOJHHTENbHO HACHNHbE TEMJIOH30MSALHOHHEE MaTepHa-
JIBl ¥ PHIXJHIE CHer;

r) AAs KPaTKOBPEMEHHOrO NOBEPXHOCTHOTO 3JeKTpooforpesa KOH-
CTPYKUHH C NOCAEAYIONIHM TEPMOCHBIM BHIAEPIKHBaHHEM INOA CJOEM Tel-
JIOBOH H3OJAUHH PEKOMEHAYeTcsi HCMOJb30BAaTh THOKHE TPeIoliHe IOKPH-
Basa CO CJIoeM TellJIOTHAPOH3OSALHH.

5.28, ITapaMeTpH BHIEpKHBaHHS 6eTOHa B KOHCTPYKIEHH HAOJMKHH
HasHauaThes IPH NMPOEKTHPOBAHWW NPOU3BOACTBA PAaCOT MO CACAYIOIIHM
HCXONHHM JaHHBIM: OXHJaeMas TeMmnepatypa () u BaaxHocTs (W)
IIPHIIOBEPXHOCTHOrO cNosi rpyHTa (mo raybunm 0,5 M), TemmepaTypa
BO3ZYyXa f5, cocTaB GeToHa.

5.29. OCHOBHEIMH TeIJIOBHIMH IlapaMeTPaMH BbIAEPIKHBAHUS SBJA-
IOTCA: TeMmepatypa GeTOHHOR cMecH mociae YKJIaakH (f6.m), AJIHTEND-
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Puc. 6. Tpadux ajs onpeAeseHns rayGHHb NpoTanBaHus (hnp) H TepPMHYeCKore
CONPOTHBAEHHS H3ONFUHH (Rﬂs ) upu OGeTOHHPOBAHHHM MOHOJMTHOR NANTH MA

MeP3NOM NecuaHOM OCHOBAHHH € BJAXHOCTRIO 5% npu nalope GeTOHOM RPOUHMOCTM
A0 3amepaaHua 50% Ry (fs.H—-Ha‘laJleaﬂ TeMneparypa Gerona)

HOCTb OCTHBaHHA KOHCTPYKUMH 10 0°C (Toer), CpemHsAs TeMmepaTypa
Getona 3a stor nepuoj, (fs.cp), TpeGyeMoe TePMHUECKOe COMNPOTHBJIEHHE
TemI0BON H3oasuuu (R), a TaKKe MaKCHMaJjbHas TJyOHHA NPOTAaHBAHHK
(hup) OocHOBanus 1Mox 326GETOHHPOBAHHOR KOHCTPYKIHEH.

5.30. Tepeuucsienntie B M. 5.29 mapaMeTpH ONpeAeJeHH TEMJIOTEXHH-
YeCKAM PacyeToM AJis KOHCTPYKUHA THIA minTH Tomuusol 0,15—0,30 M
H npelcTaBJeHsl Ha pHc. 6—I11,

IIpi sToM mpuusATo:
npoynocTh 6etona 50 u 70% Ras;
Becosas BJaax4docTb rpyuta W 5 u 10%;
TeMIepartypa rpysTta H sosayxa or 5 no 30° C;
GeToH na mopTyiaHAuemeHTe Mapku 400 c pacxogom 330 kr/m®
5.31. Tepmuueckoe COMpOTHBJEHHe TemJIoBOA H3oaauuu (R), obecme-
gHBaloliedl nosyueHde TpebyeMOi NpOYHOCTH GETOHAa K MOMEHTY €ro sa-
Mep3aHHs,  MaxcHMaJsibHas [JyOWHA NPOTAUBaHHUA IPYHTa Noj GeTOHM-
pyemoit KoHCTpyKuHell (hazp) ompenenseTes nmo rpagukam puc. 6, 8, 10
JJIST COOTBETCTBYIOLIHX 3aJlaHHBIX 3HaueHu#l BJIaXKHOCTH TPYHTa W Tpe-
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Puc. 8. I'paduk Asa onpeAeneHHs nmapaMerpoB GeTOHHDOBAHKA MOHOJHTHON MAHTH
Ha Mep3aoM mecyaHOM OCHOBAHMM C BJIAXKHOCTHbIO 5% mnpu HaGope GeroHOM mnpou-
HOCTH a0 3aMep3annsa 70% Ry (tﬁ.l-l. — HauaJibHasd TeMmneparypa Gerona)

<

wn

5
¥
by
]K"\
1
|

>

/il

Temuepainypa rpyHma
S

Gyemoit npouHocTH 6eToHa caeAyoOIHM o6pa3oM: Ha OCH OPAHHAT Ha-
XOAKTCSL TOYKA, COOTBETCTBYIOIAN 3aJaHHOMY 3HAYeHHIO TeMIeparypH
rpyHTa, I Yepe3 Hee BOCCTAHAB/HBAeTICA NMepHeBAHKYJIAp BNPaBO H BJe-
BO KO HepeceueHHs C KPHBOH, COOTBETCTBYIOULEH 3afaHHOMY 3HAYeHHIO
HaYaJbHOH TeMIEPaTypel YJAOMXKEHHOro O6eToHa fgn; B NpaBoil yacTH
rpabuka abcumcca TOYKM NepeceueHns pasHa TpeGyemol Besmuuse Tep-
MHYECKOro COMPOTHBJIEHUS H3O0JAUUH, & B JIEBOH — MaKCHMa/bHOH riy-
OHHe MPOTaWBAHHA IPYHTa NMOA GeTOHHPYeMO# KOHCTPYKLHeH,
Hatinennas TakuM o0pa3oM BejHYHHA TEPMHYECKOTO CONPOTHBIACHUS
R sBasieTca MCKOMOH, KOrJa HayasbHasd TeMIeparypa I'PyHTa OTJIHuaer-
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Puc. 10. Tpaduk Axs onpejeNeHHs NapaMeTpoB GeTOHHPOBAHMY MOHOJMTHOR Nau-
TH Ha Mep3lOM NEeCUaHOM OCHOBAHMM ¢ BAAXKKOCTLI 10% npm nabope Geronom
NPOYHOCTH AO 3aMep3anus 509 Ros Ud.n.‘" HayaapHas Temneparypa GeroHa ioc-

Je YKAajAKR)

Cf OT TeMIepaTyph BO3nyxa He Conee ueM na 2 rpag. Korza sto oram-
yHe GoJee 2 rpaji, HeOOXORHMOe TepMHUECKOEe CONPOTHBJEHHE TEMJIOBOM
uzoasuun (R’) paccunThiBaeTcs 10 opmyJe

H —1
R' —R-0cp '8 (16)
t6.cp — trp

Ipumep pacyera no rpadikaM npuBedeH B IpHiL. 4.
A9
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6. NIPUMEHEHUE BETOHOB
C NNPOTHBOMOPO3HBIMH NOBABKAMHU

OCHOBHBIE ITOJIO)KEHUA

6.1. Bpesetiye MPOTHBOMODO3HHX [00aBOK o06eCneyHBaeT coxpade-
HHEe XHAKOH (asH B GeTOHe H TBEPAEHHE erC NpH OTPHUATENBHHX TeM-
Aeparypax.

BeToHH ¢ NPOTHBOMOPOSHEIMH RO0aBKAMH MPHMEHSIOTCS NpPH BO3-
Be/leHHH B 3HMHHX YCJAOBHAX MOHOJHTHHIX GeTOHHHWX M 3Ke/e3oGeTOHHHX
KOHCTDYKUHA, MOHOJHTHEIX YacTell COOPHO-MOHONMTHHNX KOHCTPYKUUA,
3AMOUQIMUUBAHUY CTHIKOR COOPHEIX KOHCTPYKUKE,

6.2, B xauecTBe NPOTHBOMOPDO3HHX pEKOMeHAYeTcss HCIOJb30BaTh
caeayonine 100aBKH:

noram 11t {TOCT 10690~73*);

unrpar marpus HH (FOCT 19906—74, TY 38-10274-79);

nurpar kaabuus HK (TY 6-03-367-79) ¢ mowesunoii M (TOCT
2081—-75*);

CoeliMHeHHEe HUTpaTa KaJbnus ¢ MoueBHHoll HKM (TY 6-03-349-73);

ruTpHT-HUTpaT Rancuua HHUK (TY 6-03-7-04-74) c mouepmnok M,

xaopar kaasuds XK (POCT 450—77) c xaopugoMm Hatpua XH
(T'OCT 13830—68; TY 6-12-26-69; TY 6-01-540-70);

xaopug Kansuusa XK ¢ HaTpuToM HaTngH HH;

HHTPHT-HHTPAT XJopupa kaaeuuss HHXK (TY 6-18-194-76);

HETPHT-HHTPAT x7nopuaa kannuus HHXK ¢ Mouennot M,

6.3. IMporusoMoposunie A00aBKH, yKasaushie B I. 6.2, pexoMenjy-
€TCS BBOAHTH B COCTAB KOHCTPYKUHOHHHIX GetoHos (Mapka M 150 m Go-
Jlee) Ha MIOTHHX H NOPHCTHX 3afOJHUTENAX B COOTBETCTBHH C PEKOMeEH-
JAUMSMY, IpHBEAEHHEMN Tabda. 32.

! YVenoproe cokpaleHHoe HaHMEHOBaHHUE 0GaBKH.
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TaGauma 32

O6nacts npuMeHeHMs GeTOHOB ¢ MPOTHBOMOPO3HLIMM A06aBKaMH
H YCKOPHTENSIMH TBepAcHHA (3HAK <«IJIOC» 03HAYAET <«IOMYyCKAercs»,
3HaK <IUIOC B CKOGKAX» O3HAYAET <«AONYyCKAaeTcs BBeJeHHEe TOJNbKO
ycKOpHTeNsi TBepAeHHs OeToHa», 3HAK <MHHYC» — «He JOMYCKaeTca»)

JoGasku

THI KOHCTPYXIUR M YCJIOBHAN
X SKCnayaTauuu

XK, XK+XH
XK-HHH*
HAXK M
HH

y

1. Ilpegsaputenso  Ha-| 4
NpsiKeHHble KOHCTPYK-
MY, KpOMe YKA3aHHHX
B N03. 2, CTHKH (Ka-
Haibl)  cOOpPHO-MOHO-
JUTHBIX M COOpHBIX
KOHCTDYKLHA C Hamps-
raeMoit apmaTtypo#

!
*
|
!
_I_.
|

2. Tipegsaputenvio  Ha-| + | — — _ —_ ] - -
NpsKEHHBe KOHCTDPYK-
HHH,  ApPMHPOBAHHHIE
cTajblo Kiaaccos At-1V,
ATV, ArV], A1V &
A-V

3. )KenesoGeToHHBIE KOH-
CTPYKLHH ¢ HeHamps-
raemoii paGouelt apma-
TYpoHl IHAMeTpPOM, MM:
a) Gonee 5
6) 5 u MeHee

4. Xene3o6eToHHLE KOH-
CTPYKLUHH, a TaKxe
CTHIKH 0e3 Hanpsrae-
MOH apMaTypH COOpHO-
MOHOJMMTHHX M c6op-
HBIX KOHCTPYKIINH,
HMeole BHIYCKH ap-
MaTyphl HJIH 3aKJaj-
Hble JeTaJjlH:

a) 6es cneuHanmsHol | + | — + _ — + | +
3aLIATH CTAJIH

(+)

-t
++
|+

6) ¢ UMHKOBHIMH mo-| — | — —_ — + | —
KPHTHIMH [0 CTaJH

B) C  aNIOMHHHEBBLIMH | — | — (+H) H) | =1 —
HOKPHITHAMH o
cTanu
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Hpodoasxcenue Taba. 32

Tun KOHCTPYKUHUA H yCJHOBHS

HX BKCNNYaTallHH

M oGaBxu

CH

XK. XK+
+XH

XK-+HH*
HHXK,
HEX
+M

HH

L

72

r) ¢ koMOuHHpOBaH-
HBIMH TOKPHITHAMH
(11e104eCTORKUMH
JIaKOKPaCOYHEIMH
HJIY* APYTHEMH nHO
MeTa/UIH3alHOHHO-
My DNOACJOI0), Tak-
e CTHKH Ge3 3a-
KJagHHX HeTased u
pacueTHOH apMa-
TYpH

C60pRO-MOHOJHTHbIE

KOHCTPYKIMY M3 OKOH-

TYPHBAOIIHX  6JIOKOB

tosunaof 30 cM u Go-

Jilee ¢ MOHOJHTHHIM $ifi-

glgM
. Kene3o6eTOHHEE KOH-

CTPYKUHUH, [pegHa3Ha-
YeHHBle JJIf 3SKCO/ya-
TaLUH:

a) B HearpecCHBHLIX
rasoBHIX cpejax

6) B arpecCHBHBIX Ta-
30BHIX cpejax

B) B HEarpecCHBHHX H
arpecCHBHbLIX  BOA-
HBIX Cpefax, KpoMe
YKa3aHHHX B 103,
6 «r»

I) B arpecCHBHHIX CYJib-
$haTHHIX BOJaX H B
pacTBoOpax cojed
eIKXHX IIeJoYell mpH
Ha/IM4HH  HCOapsiio-
UIAX HOBEPXHOCTel

1) B 30He IEPEMEHHOrO
YPOBHSI BOZAH

€) B BOJAHBIX M I'a30BHIX
Cpefax NPH OTHOCH-
TeJbHO#  BaaXHo-
ctu Gonee 60% npn
HaJHYHH B 2aNOJHH-
TeJie BKJIIOUEHUH pe-
aKIHOHHOCTOCO06-
HOro  KpeMHe3eMa

4

z

()

LE 2]

|
z
4
+

B |+ |
+ |+ |+




Mpodonxcenue rabr. 32

Jo6aBkn
THn KOHCTPYKIHA u yCaOBHS t § -5 E +
HMX 9KCINIYaTauHu §: :f_-q_ x ><>§
. St
m| 27X | eyE| M | EEE
5| 5% |EEE| R |EEX| B | o
X) B 30Hax peHcrBHfm( - | — -+ —_ — 4+ | +

6ayxKRalMuXx  TO-
KOB  IIOCTOSHHOTO
HanpsKeHUs OT mo-
CTOPOHHHX  HCTOY-
HUKOB

7. JKenesobeTonse KOH-| — | — — — —_— _ | -
CTPYKUMH AN 3JEKTPH-
¢uuMpoBanHOTO TpaHc-
nopra H TPOMBILLJIEH-~
HBHX TpeANPHATHH, mO-
TPeOJSAIOIHX  3JIeKTPH-
yeCKHH# TOK HOCTOSAHHO-
ro HanpsiXeHus

* Mlpu cooTHOWEHHH KOMNOHEHTOB 1:1 MmO Macce B pacueTe Ha
CyX0€ BelleCTBO.
** JlomyckaeTcst B coYeTaHHH ¢ A00aBKaMH, YKa3aHHLIMH B
1. 6.6 «B» HacTOsALIerd pasfena.
*** He ponyckaercs, sa uckmicueHueM XK B GeTOHHBIX KOHCTPYK-
HUsX.

Npumeuanus: 1. Bo3MOXKHOCTL NpHMEHEHHS AOGABOK 1o I103.
1—4 Hacrosimtefi TaGaumW AOMKHA YTOUHATHCA C yYeTOM TpeGoBaHHH
no3. 6, 2 0o mo3. 1—3 NpH HaJHuu¥ 32AATHOIO HOKPHITHA 1O CTaMH —
¢ TpefOBavUAME 103, 4,

2. OrpaHuueHHs 10 NpUMeHeHHI0 GeTOHOB ¢ Ro(aBKaMH mo mo3. 4
H 103. 6 «r», «e», a TakXKe jJs Gerona ¢ nobaskoii norama 1o nos. 6 «1»
HacTodllel TaGJdIbl paclpoCTPaHSIOTCH M Ha GeTOHHbE KOHCTPYKIHH.

3. o nos, 6 «6» Hacrosmiedt Tabauusl B cpefie, COAepKauleR Xaop
HIH XJOpuCTHA BOZOPOJA, A0GaBKH, 32 HCKAIOUeHHeM HHTPHTA HATPHA,
JIONYCKAloTCA NPH HAJMYHH CHelHaJbHOT0 000CHOBAHHS.

4. IToxasaTenu arpeCCHBHOCTH CPeAH YCTaHABJMBAIOTCA [0 riape
CHuIT 11-28-73 «3amuta cTpoHTeNbHHX KOHCTPYKUHMA OT KOppO3HHY,
Hanuu¥e GJAyXIalollHX TOKOB HOCTOSHHOTO HAaNpSXKEHHA OT HOCTODOH-
HUX HcTOuHUKOB — N0 CH 65-76 <«MucTpyknus no samuTe Xenesobe-
TOHHHX KOHCTPYKUMH OT KOppO3HH, BhI3bBaeMol OayKIAAalOMMMH TOKa-
mu» (M., Crpofiusgar, 1977), BK/IIOYEHHS DEaKUHOHHOCIOCOGHOrO KpeM-
HezeMa B sanojHutensix —mo I'OCT 8735—75 «Ilecox mas crponTesb-
HbX paGoT. Meroau ucnutanufls.

5. KoHCTpyKUHH, MEepROAHYECKH YBJaXKHSIONIMECs BOLOH, KOHIeHca-
TOM HJIH TeXHOJIOTHYeCKMMH XHAKOCTAMH, MPUPABHUBAIOTCA K SKCIJya-
THPYEMHIM IIPH OTHOCUTEJBHOR BJaXKHOCTH BossyXa Gojee 60%.

6. Ilpu HSrOTOB/JIEHHH MaCCHBHHIX KOHCTPYKIMI cJeflyeT NperycMma-
TPUBATh MEPONPHATHS, TNOHWKAWOIHE TeMIEpPaTypy BHYTPEHHHX CJOEB
GeToHa M NpeAOTBpallaloliHe PacTPECKHBaBHE KOHCTPYKIHE.
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7. TlpumeHennio GeTOHOS ¢ NMPOTHBOMOPO3HHIMH J06aBKAMH R3 KOH-
KPETHBIX MaTepHalax [OJKHH NpeXlIecTBOBATb HCIEBITAHHSA:

a) Ha KOPPO3HOHHOe BO3JeficTBHe Ha 0eTOH Z0GaBOK IO METOAHKE,
NpHBEJEHHOH B NpHJ. 5;

6) Ha o6pa3oBaHHe BHICOJIOB II0 METOJAHKE, NPHBEAEHHON B HpHJ. 6,
ec/M TOBEPXHOCTH KOHCTPYKUHH TpefHasHaueHBl JAJs focaeRyiomiefi oT-
Jenxu (MalsipHBle H APYrHe paGoTH) MJH K HHUM IPeAbsBIAIOTCH apXH-
TeKTypHBe TpeOOBaHuUS;

B) BJHSHHS A00aBOK Ha CKOPOCTb TBepAEHHs GeTOHa, a TaKke Ha
Apyrae CBOACTBa 0€TOHA B COOTBETCTBHH ¢ TpPeGOBAHHAMM [POEKTa
(IpoYHOCTL HA pacTsKeHHe IpH H3rube, MOPO3OCTOHKOCTb, BOAOIPOHH-
LaeMOCTb H T. Il.) 110 CT@HZAPTHEIM METOLMKAM,

TaG6aruma 33
B MeTon BhifiePXXuBaHuA GeToHa
g » A0 HaGopa UM MPOYHOCTH,
5 Cpefuas % npoekTHoR
iy e
-] T g - _
E? HanveroBanye KOHCTPYKumH | é))x';é; }} ) gocpg?('u ?cplc?gh
=] A:s:fﬂm 20-20 £, |eslss | g8
g8 T2, 25 |0%,] O
=g Rui[ SR [R=2| 8%
4—8 |Pynnament nox spanud,| o —25| 1 1;211;2] 2 |1;2
KOJIOHHH ® o6opynoBanue,| Huxe | 1;2]2;3| 2 |2;3] 2
KOJMOHHH ceueHneM 50— —2b
70 cM, ©Oankm BHCOTOM
50—70 cM, CTeHH M IJH-
TH TOMUHHOA 25—50 cM
8—12 |Pamune koucTpykuun,| Jo —26 | 1; 2| 1; 211; 2]2; 3|1; 2
KOJOHHH ceuendeM 30—| Huxe | 2;3(2;3| 2 ¢ 3| 2
40 cM, 6anku Bocoroll] —25
30—40 c¢M, CTeHH H INJH-
THl TONMIMHON 20—25 cMm,
AOPOXHEE H JpyrHe Ha-|
3eMHBIE JNOKDHITHSL TOJ-
uusol 20—25 cM
12—16{ MonoanTHble yuactku| o —25 |1;2;3]2; 3|15 2]2; 311; 2
c6OpPHO-MOHOJMTHEIX kKOH-| Huxe | 2; 3| 3 | 2| 3 | —
cTpyKuuii, cTHKH c60pHEX| —25
KOHCTPYKUHUH, Ha3eMHbIe
NOKPHITHA TOAUMHOHK 10—
15 cm
Ceoime| Ctoiky  c6opubix  kouer-| Jo —25 11;2;312; 3 (1; 2] 3 |1; 2
16 |pykuumit Hn;ge 3 31—} 3]—

Npumeuanne. lludpamu o6osHaueHH CJeAyIOLIHE METOAb BHI-
IepxxHBaHHA GeroHa: | — 6e3 CIeUHaJbHOTO yTelJIeHHs; 2 — B COYeTa-
HHE C METOJOM TepMOCa; 3 — B COUETAHHM C SJEKTPONPOrPesoM HJH
060rpeBoM.
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6.4. BetoHb ¢ MPOTHBOMOPOSHLIMH A0GABKAMH HONYCKAaeTCA IpHMe-
HATb NpPH YCJIOBHH OOecrmedenns rtpeGomanuft m. 1.5 Hacrosmero Pyko-
BOACTBA.

6.5. BeTon ¢ NMPOTHBOMOPO3HLIMH JA06aBKaMH PeKOMEHAYeTCs IIpH-
MeHsTb AJIl KOHCTPYKUMA C MoayseM IoOBepXHocTH My >3, ecam oH
YAOBAETBOPsieT TPeOOBAHHAM NPOEKT4, M INPHMEHEHHE ero SKOHOMHYe-
CKH 1eJiecOOOpPasHO 1O CPaBHEHHI0 C BHJEPXHBAHHEM IO METOLY Tep-
Moca.

Ilpy HecoOTBeTCTBHH TeMna TBepAeHHA OeTOHa, MONYCKaeMOMY
rpadukoM NPOH3BOACTBA PaGoT, PEKOMEHAYETCA PACCMOTPETH Lenecaol-
Pa3sHOCTh MpHMEHeHHsi GeTOHa € TPOTHBOMODPO3HLIMM A0OGaBKaMu B CO-
YeTaHHH C YTelIeHHeM KOHCTPYKIHA, a TakXe C SJeKTPONpPOrpeBOM
(oGorpeBoM) yJsoxeHHOH CMecH. PekoMeHAayeMbfi BHA KOHCTPYRIMiT H3
6eTOHOB C NPOTHBOMOpPO3HLIME R06aBKaMH H METOA BHZepkKHBaHus Ge-
TOHa TpuBeAeHs B Taba. 33.

BBIBOP ITPOTHUBOMOPO3HbBIX JOBABOK
N HA3HAYEHHE HX KOJ/JIMYECTBA

6.6. ITpoTHBOMOpO3HBlEe JOGABKH CJeAyeT BHGHPATH B 3aBHCHMOCTH
OT THNA H YCAOBHH IKCINYAaTAUHH KOHCTPYKuMH (cM. Ta6n 32), Temma-

TaGauuma, 34

OpHeHTHPOBOYHbIE BeaMUWHBI NPOYHOCTH GeTOHA ¢ NPOTHBOMOPOSHBIMH
A06aBKaMK HA MOPTAAHALEMEHTAX

X #,
Joseman | T e o nepion, cyr "
JHo6aBka
) R | w | » |
XK--XH —5 35 65 80 100
—10 25 35 45 70
—15 15 25 35 50
—20 10 15 20 40
-HH —5 30 50 70 90
HKM —10 20 35 50 70
HK-+M —15 15 25 35 60
HHK+M —20 10 20 30 50
HHXK+M —10 25 40 50 80
XK+HH —15 20 35 45 70
—20 15 30 40 60
—26 10 15 25 40
—10 30 50 70 90
—15 25 40 65 80
—20 25 40 55 70
—25 20 30 50 60
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CTPOHTENBCTBA, TEMIIEPATYphl HapYKHOro Bo3ayxa (Tabs. 34) H TeXHH-
KO-3KOHOMHYECKHX TMoKa3saresef.

Kpome Toro, Heo6XOAHMO YUHTEIBATh CJEAYIOLIHE MOJIOXKEHHS:

a) GeTOH C HPOTHBOMOPO3HLIME JROGABKaMH JONYCKaeTCs NpHMe-
HATb, €CAH IO NPOTHO3Y BO BpeMs BHIEPHHBAHHA JO HPHOGpeTEHHS
TNpOYHOCTH He MeHee KPHTHYeCKOH TeMmeparypa GeTOHa ¢ MAaKCHMAabHO
HOTMYCTHMEIME JO3MPOBKaMH R0GABOK He ONYCTHTCA HHUXe 3HAUEHHMMA, NpH-
BefeHHHIX B Tabna. 34;

6) mpouyHoCcTh GETOHA B 3aBHCHMOCTH OT A0GABKH, NPOJOJKHTEJb-
HOCTH TBEDJEHHS M PacueTHOH TeMNEepaTypPhl OPHEHTHPOBOUHO AOCTHTAET
3HaueHW#, NpHBeAeHHHX B Ta6u, 34, a mocne 28-cyTOYHOro BHEpIKHBA-
HUg NpH TeMmiuepatypax Bhuiile 0°C 6eTOH, Kak IpaBuio, npHoOperaer
NPOEKTHYIO NpouHOCTb. JlaHHble Tan. 34 NO/IKHB YTOYHATbCS B JaG0-
paTOpHH INPHMEHHTEJBHO K HCIOJNb3YeMOMY IeMeHTy corjacHo m. 6.3;

B) GeroHHble cMecu ¢ pobaskamn HH u XK-+HH xapakrepuayior-
cA OOLIYHEIMH CDOKAMH SarycTeBaHHS; O€TOHHLIE CMeCH C H00aBKaMH
HKM, HK+M, HHK, XK+4XH, HHXK, HHXK-+M u ocoGeuno IT xa-
PaxTepH3YIOTC YCKOPEHHBIMH CpOKaMH 3arycTeBaHHS, I03TOMY ORHO-
BPEMEHHO C YKa3aHHHIMH NPOTHBOMODO3HHIMH LoOGaBKaMu B cocTaB Ge-
TOHHOH CMeCH HeoGXOXHMO BBOAHTb J00aBKy CyJbOhHTHO-APOXKIKEBOA
G6paxkn CJIB; adbbekTHBHEIM 3aMmelJsHTeseM 3aryCTEBAaHHA GETOHHOMH
cMecH ¢ jpo6aBKkoil noTalla sBJAsercA TerpaGopat Hatpus TH, Tpunar-
puiidochar TH® unmm xkupkoe crekno JKC B coueranuu ¢ naactudka-
TOPOM aAHINHHOBHM HiesovnniM TTAII-1.

6.7. PacuetHast TeMmepaTypa TBepAeHHs 6eTOHa HNA KOHCTDYKIHA
¢ My 6onee 16 mpHHEMaeTcss paBHOM:

MHHHMaJbHOH TeMmnepaType HapyXEOrO BO3AyXa A0 NpHOGpeTeHHS
6eTOHOM KPHTHYECKOH NPOYHOCTH, €C/IH B TeUeHHE 3TOr0 MEepHOja TeM-
Ieparypa HapyXKHOrO BO3AYXa OXKHAAETCA HUNKEe CpPefHEMECsSYHOH, ompe-
neasieMoft o raba. npua. 10.

CpPeLHeMeCAYHON TeMIlepaType HAPYKHOro BO3/yXa, ecH 3a NMEPHOX
BHAEPXKHBAHHA GeTOHA 10 Habopa MM KPHTHYECKOH NPOYHOCTH MHHH-
MaJbHas TeMIlepaTypa BO3AyXa OMHIAETCs BHIUE CpelHeMeCsYHOM.

Temnepatypa TBepleHus OeToHa AJA KOHCTPykum#i ¢ My nmo 16
onpenensercs  pacyetoM. IIpOAGJXKHTENLHOCTh OCThiBaHHS —GeTOHa
(%, cyr) AO DpeAeJbHO ROMYCTHMON TeMIepaTypHl AJsi BHIGPAHHOH K NPO-
H3BOACTBY paboT nobaBku (cM. 1. 6.6 «a») onpefenserca no dopMyae

oo L0 (t6.u — f6.x) + 2 L{IR a7
86 ,4KMn (fﬁ.cp - tn.n) ’

rne 3uauenuss Cs, Yo, fon, (6, E6.cp, fus, K, Mu, I, 3 — ananorsuun
sHaueHusM B popmyue (12);

ls.cp — onpefenserca o ¢opMyae (7), npuBeleHsoft B pash. 4;

o — KO3 HUUHEHT UHTEHCHBHOCTH TemJoBblaenerus, 1/%, npuHumaercs
o Tabia. 35.

Ta6auuma 35

tentse | 5 | 10 |15 |20 [2 |30 (35 |20 | 4 50

o 0,01 | 0,0111{ 0,012 0,013/ 0,014} 0,015 | 0,016 | 0,017 | 0,018 | 0,019
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Ta6nuuma 36

P};g‘;ear%g-o;??nfé KonudecTso Ge3BOfHHE R0GaBOK, % MacChl UeMeHTa
or a0 HH XH+XH H}éﬂfm HHK+M, HK+M X’;fgg* HHXK+M n
0 —5 |4—6 (0+3) — (2+3) 3—5 | @+1) =~ @+1,5 | 3—5 @41 -+ (4+1) 5—6
—6 —10 |6—8 |(3,5+3,5) + (2,5+4)| 6—9 |(5+1 ,25) +(742,5) 6—9 |(4.5+1,5) + (7+2,5)| 7—8
—11 —15 [8—10| (4,5-+3) + (54+3,5) | 7—10 | (6+42) = (8+3) 7—10 (6-+-2) + (843) 8—10
—16 —20 [9—10| (64+2,5) = (7+3) | 9—12 | (7-+3) = (9-+4) 8—12 (7+2) = (9+4) 10—12
—21 -2 | — — — — 10—i4 (8-+3) +~ (104+4) | 12—15

* Tlpn cooTHOmeHHH KOMNOHeHTOB 1:1 mo Macce B pacueTe Ha CyXOe BeleCTBO.

Ilpumevanua: 1. OnrtumanbHoe KoJiuecTBO J00aBOK IpH Aa4HOM TeMmepaType TBepIEHHs GETOHA HpH HCMOJb-
S0BaHHH XOJIOIHHIX MaTepHaJIOB HA3HAYACTCH B 3aBHCHMOCTH OT BOLOLEMEHTHOIO OTHOLICHHS, & INpPH NPHMEHEHHH IO-
ZOTPETHIX MaTepHAJNOB — OT BHAA leMEHTa M ero MHHEepaJAOrHIeCKOro CoCTaBa:

a) npu paboTe Ha XOJOAHLIX MaTepHajax B Oetous ¢ BfI] < 0,5 cieayeT Ha3HauaThb MeHblllee M3 YKa3aHHBIX
fipefieJIoB KoJymuecTBO AoGaskd, a ¢ Bf[]>0,5 — Goubiuee;

6) npu paGoTe HAa MOZOTPeTHIX 3aMOJHHTENSX MeHbllee xoaugecto XK+-XH, HK+M, HHK+M, HHXK-+M, I1
clefyeT BBOXHMTH B GETOHH HA MOPTIAHAUEMEHTaX, cofep:kamux 6% u GoJee TpeXKaibuHeBOro ajioMuHata CszA; MeHb-
wee 0;mmmem‘uo HH u XK+HH cregyer BBOAMTL NpPH H3rOTOBJEHHH GeTOHA Ha MOPTJIaHALEMEHTax ¢ coftepxannem CsA
£06%.

2. KonnenTtpauuss pactBopa 3aTBOpeHHsI (C yIeTOM BJIAKHOCTH 3aflojiHdTeNedi) He JAoJRHA mpeBHwats: 30% Aas
Il; 26% ana HKM; HK+M, HHK+4+M, HHXK, HHXK+M, XK+XH, XK-+HH u 20% pmas HH.

3. Ilpu teMmneparypax Gerona Brime MuHyc 5°C BMecTo XH Boamoxuo mpumenenne XK B kosHuectBe mo 3% Mac-
CHl IIEMEHTA.

4. C uennio yseluyeHHsI YAOOOYKJIAABIBAEMOCTH U CDOKOB CXBAThIBaHHA GeTOHHHIX cMecell Iesecoo6pa3Ho BBO-
auth po6askn HKM, HHXKM, HH4-XK B KoamyecTBax: NMpH cpeiHed TeMmepaType HApyXKHOTO BO3JyXa [0 MHHYC
5°C—2—4%, no mamayc 10°C —4--6%, xo manyc 35°C — 6-—-99% Macchl IeMEHTA B COYeTAHHH ¢ MpPeABAPHTENbHHIM
TBEpPAEHHEM NOJ CJOeM YTelllTeds A0 Ha6opa GeroHoM TpeGyeMOH MPOYHOCTH. BHA M TOMLMHY yTenaHTeas HA3HAYAOT
B COOTBETCTBHH C [JAHHBIMH TElVIOTEXHHYECKOTO pacyera  (cM. pasd. J).

- 5. Ilpn Temmeparypax HapyXHOro Bo3fyxa no muHyc 10°C BO3MOXKHO npHMeHeHHe MOUEBHHH B KOJHYeCTBe J0
3109% maccH umemenra.



R — npounocTs!, HaGupaemas GeToHoM 3a Bpemst T, % oT Mapounodi (cM.
Taba. 34).

Hafinensoe no pacuery BpeMsi OCTHIBAHHA O€TOHA COMOCTaBJAETCA C
ONbITHRMH JaHHHMH, IOJYYEHHHIMH B COOTBETCTBHH C PEKOMEHHALHSMH
n, 6.3 «ss, IIpu aTOM cpaBHHBaeTcsi NMpPOYHOCTh O€TOHA, NPHHATas B
pacuere R, ¢ npouHocThio 6eTOHA Ro, NOJNYY4EHHOH Ha OCHOBAHHH ONBIT-
HuX RaHHBIX. [locenHsas HaxOAMTCH MO SKCIEPHMEHTAJALHOMY rpaduky
npy TeMnepaType TBepAeHHs fs.cp.

Ilpu cpaBHenun pacuetHo R M ombiTHOM R, mpounoctH GetoHa 3a
BpPeMs T MOT'YT MPeJCTaBHTBCH TPH caydas.

1. Ilpu R, Gonbmefi R,, Korja GeTOH JOCTHraeT pacyeTHOf MPOYHO-
CTH PaHbllle, YeM NOCTHIHET PacueTHO TeMIepaTypH f.x, CAEAYET MOB-
TOPHTb pacyeT, NpuHAB OoJiee BLHICOKHEe 3HAYeHHS TeMNepaTypHl fe.x H
YMEHBIIHB TAKHM 06pa3oM KOJHYECTBO BBOJAMMOH N0OABKH.

2. Ilpu R, paBHo#t Ro, KonndecTBo A06aBKH C/leAyeT HAasHAYHTH IO
DPHHATON B pacueTe Temmepatype fs.x.

3. Ilpu R, menbweit R,, HEOGXOIHMO YTEIIATL KOHCTPYKIKIO, YTOGH!
NONYy4YuTb TpebyeMyio NPOYHOCTL K MOMEHTY 3amep3anus OGeroHa. C
3TOR leJblo, 3afaBasich T no dopmyae (17), onpenensior TpeGyeMoe 3Ha-
yeHHe K, KOTOpOE€ MOSBOJIHT CBECTH DellleHHe 3aJayH KO BTOPOMY CJy-
yao. [Tpiumep pacuera cM. B nmpua. 7.

6.8. KosmuyecTB0 MpOTHBOMOPO3HBIX A06aBOK B 3aBHCHMOCTH OT pac-
YeTHOH TeMIlepaTyprl TBepAeHHs GeTOHa cJjeiyeT HasHauaThbno Taba. 36.

TPEBOBAHHS K MATEPUAIAM

6.9. LlemeHTH ans GeTOHOB C TMPOTHBOMOPO3HBIMH Jo6aBKaMH peKo-
MEHAYeTCs NPHMEHSTh COIVIacHO yKasaHHAM Taba. 3. Kpome toro, no-
nyckaeTcst IpHMeHeHWe OBICTPOTBEPAEIOEro INJIAKOHOPTAAHAUEMEHTa H
mIaKonopraanAueMenta MapkH M400—Mb500, kak npasuio, B codera-
HHH ¢ 3JeKTpornporpeBoM (o6GorpeBoM) GeroHa.

ITpn npenmsiBiaennn x OeTOHy TpeGOBaHMiI 1O MOPO30CTOAKOCTH
Mps3 100 u Gosee caeayeT NPHMEHATh TOJBKO NOPTJIAHALEMEHTH C COMep-
xauneM C3A 10 6%, eciH B NpoeKkTe HET CHelHaJbHHX YKasaHud 10
BHAY NPHMEHSEMOr0 LEeMeHTa.

6.10. onyckaercsa BBeAeHHE NMPOTHBOMOPO3HHIX Z00aBOK B GeTOHH,
TNPHTOTOBJIEHHbIE C HCHOJb30BAHHEM CYJAb(AaTOCTOHKHX IEMEHTOB, HO
CeAyeT YYHTHIBAThb 3aMEJJieHHOe TBepjeHHe 0GeToHa Ha 3ITHX LEMeHTax,
oco6eHHO NpH TeMneparypax wuxe —10°C.

6.11. [lns GeTOHOB ¢ MPOTHBOMODO3HBLIMH 106aBKaMH He JOMycKaer-
CA HCIOJb3OBAHHE LEMEHTOB 0€3 TOYHOIO YKa3aHusl 3aBOJa-H3IOTOBH-
Tend.

6.12, 3anosmuTtenn s GeTOHOB C NMPOTHBOMOPO3HHMH J0GaBKaMH
JIO/KHBl YIOBJETBOPATh TpeGoBaHHAM 1. 2.2 Hacrosmero PykoBouxcrsa,

6.13. 3anoaHurenu, npeiHasHayeHHHE AJs NPUrOTOBJIEHUS GETOHOB
¢ nobaskamu HH, I1, XK+XH uau XK-+HH, He no/mKkHH cojpepxath
BK/IIOUEHHH PeaKIHOHHOCIOCOGHOTO KpeMHeseMa (omaJ, XallleJoH H Ap.).

Orpegenenue cojepKaHus BKIIOYEHHH PeaKUHOHHOCMOCOOHOIO KpeM-
He3eMa B 3alOJIHUTENISIX CJeAyeT NPOH3BOAHTbL IO METOANKAM, H3/0KeH-

1 Pacyer 0643aTe/IbHO BHITOJHSAETCS NP 3HAUeHHH R, PaBHOM KpH-
TUYeCKOil npouHocTH feroHa (cM. m. 1.5), a mpH HCOGXOAMMOCTH — M
H npu GoJiee BLHICOKHX 3HAUCHHSAX NPOYHOCTH.
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guM B ['OCT 8735~75, npu MOJyyeHHH Pe3yJIbTATOB, TPEGYOILHX HO-
MOJHHTENbHOM NPOBEPKH, NPOH3BOJLHTL €€ T0 MEeTOAHKE, H3/oXeHHOH B
npua. 8.

I[IOABOP COCTABA BETOHA

6.14, Mapka GeToRa Ha3HayaeTcs B COOTBETCTBHH C YKasaHHeM mpo-
eKTa C y4eToM (AKTHYECKHX AAHHHX N0 HapPacTAaHWIO MPOYHOCTH GeToHa
C MPOTHBOMOPO3HHMH 106aBKaMH (cM. Ta6s. 34) IO NPOrHO3HPYEMOMY
TeMIepaTypHOMY peXXHMY c BHOPaKHOH K NPOH3BOACTBY paGoT NpOTH-
BOMOPO3HOH A00aBKOf.

Ilpn HeBO3MOXHOCTH NOJYYeHHs: OETOHOM 3aJaHHOA NPOYHOCTH B
YCTaHOBJIEHHEIAl CPOK JOMYCKaeTCs NMPH COOTBETCTBYIOIIEM TeXHHKO-3KO-
HOMHYECKOM OGOCHOBAHMM TNOBLIleHHe Mapku GeToHa IPOTHB Hpeny-
CMOTPEHHOH MpPOEKTOM.

6.15. Ecau GeToHHAas cMech ¢ NMPOTHBOMOPO3HOH RoGaBKofi Tepser
NOABHKHOCTL M YAOOOYK/JaauBaeMocTs paHee 30 MHH, TO HE3aBHCHMO OT
TPOAOMKUTENILHOCTH €e YKJAAJKH B COCTaB CMECH OJHOBPEMEHHO C Hpo-
THBOMOPO3HOH CJEAyeT BBOJAHTH HOGABKY 3aMeJJIHTENS CXBaThHIBAHHA.
MNpy npuMeHeHuH NMOTAIIA KOJHYECTBO YKA3aHHBIX A00ABOK PEKOMEHZY-
eTes Ha3HayaTh MO KaHHbIM Ta6a. 37, a MpH NPUMEHEHHH OCTAJBHEIX Ipo-
THBOMOPO3HHX 106aBoK, kpome HH, ucnonssoBate CHOB B kosmuectse
o 0,5% maccer nemenra. TH addextusen npu comepxanun C;A B He-
mente 10 5%, a TH® — n0 10%.

Ta6auna 37
KOsKYeCTBO SaMefiuTenclt CXBATHBAHHSA, Y MacChHl leMeHTA
JDo3upoBKa
notama, %
MacCH LEMeHTa cab TH uau THO JKCATIAL[~1*
5—6 0,5—0,75 1—1,2 0,8—1,2
6—8 0,5—1 1,2—1,6 1--1,6
8—10 0,75—1 1,6—2 1,2—2
10—12 1—1,25 2—2.,4 1,6-2,6
12—15 1—-1,25 2,4—3 1,8—3,2

* [Ipn cooTHOIIEHHH XOMMOHeHTOB 1 : 1 mo Macce B pacyeTe Ha cy-
X0€ BEILECTBO.

6.16. B Geronn! ¢ NpOeKTHHIMH TPeGOBaHHAMH HO MOPO3OCTORKOCTH
Mp3 200 u BHuIE caelyeT mpeAyCMaTpPHBaTh BBEHEHHE BO3JYXOBOBJICKa-
fouiux R06GaBOK ~— cMOJIH HeliTpasnsoBaHHO BosAyxoBobJexatonteit CHB
HJIH CHHTETHYEeCKO! MOBepXHOCTHO-akTHBHOH moGasku CI1JI; rasooGpasy-
lomux RoGaBok — mosurugpocunokcana TIK)K-94 wuam  cecksHOKcaHa
TIT'3H B coorBeTcTBHH ¢ Taba. 38.

Ho6aekn CHB, CI1J, TK)K-94 u [IIDH cnepyer npHMeHsTs JAS
MOBHEICHHST MOPO30CTOAKOCTH 6eTOHA, eclu OHa He MOXeT GHTe NoJy-
ueHa Ha MPHMeHAEMBIX MaTepHaJax.

6.17. Ilpu noaGope cocraBa GeTOHa CJEAyeT PYKOBOACTBOBATHCSH
n. 2.3 Hacrosuero PykoBozncTsa.

6.18. B GetoHHyio cMech MOAOGPAHHOTO COCTABA BBOANTCA YCTAHOB-
JIHHO® B COOTBETCTBHH C PeKOMeHAAUHAMH II. 6.8 KosHYecTBO NMPOTHBO-
MOPO3HORA J06aBKY H Ha KOHTPOJbHHX 3aMecax, NPHFOTOBJICHHHX B yc-
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Tabnupa 38

KO/NMHYeCTBO B pacgeTe Ha cyxoe BeljecTBO
(% Macchl UeMeHTa) npu pacXoje ero, Kr/u®
JHoBaBkn
Ro 300 300—400 Gosee 400
CHB, CI1 0,005—0,015{ 0,01—0,02 | 0,015—0,025
T'K)K-94, III'9H 0,06—0,08 | 0,05—0,07 | 0,03—0,05

Ipumeuanue JHosupoBka I'K)K-94 nana B pacyere Ha pelie-
creo 100%-HOH KOHIEHTPALHH.

70BHAX, Haubosee GNWSKHX K NPOM3BOACTBEHHBIM, NPOBEPAIOTCH TOA-
BHXKHOCTb CMECH H BpeMs ee COXpaHeHHs, Ha o6pasuax U3 3THX ke 3a-
MeCcoB — HapacTaHHe NPOYHOCTH GeToHa.

IIps HeOGXOMHMOCTH KOPDPEKTHPOBKH CDOKOB CXBATHBAaHHA CMECH
NPOH3BOJAATCA NOBTOPHBIE HCIBITAHHA C BBEJEHUEM B GETOHHle cMéech
J06GaBKH 3aMEeJHTENsl B COOTBETCTBHH C peKoMeHxauusMu 1. 6.15 sauu-
Hafg ¢ MHHAMAJIbHBIX JO3MPOBOK; IIpH NJACTHQHKALHH CMEeCH 3a cuer
pBeneHns jo6asok (HH, CIB, ITAI-1) ymeHsliaeTcs pacXof BOZH A0
HOJyYeHHsT CMecH 3aJaHHOH MOABHIKHOCTH K MOMEHTY YKJIAZKH.

[IPUMEP ITIOABOPA COCTABA BETOHA G JOBABKAMH

TpeGyetcst mogo0parte coctaB GeToHa Magxu M 200 Ha HeoTOrpeTHX
samosHuTeNAX. Pacxoj MarepuanoB Ha 1 M° 6eToHa, NpPHMEHsBIIErocs
B JIETHHX YCJOBHSX TDH DOABHXKHOCTA OeTomHON cMecn 2—3 cM, cocTas-
Jaser;: nopraanaueMedra 310 kr, mecka 620 kr, me6HA 1315 kr, BogH
155 n1. Pacuetnas Temmeparypa TBepXeHus Getona Muuyc 10°C. B ka-
4yecTBe MPOTHBOMOPO3HOM M0GaBKH IPHHATH XJOPHA KaJblHA C HHTPH-
TOM HATpHA.

Ilpx ucnonb3oBaHUM HEOTOTPETHX 3anojHuTesefl Aas G6eToHa ¢
B/I]=0,5 u npn remmepatype TBepAeHna Muuyc 10°C no taba. 36 nas-
Haqaexml nc;ﬁasxn B koamuectBe 9% (XK-+HH) npu cooTHowenyn mo
macce 1:1,

KonuyectBo go6asox ¢ pacxogoM 4,0% XK+4,5% HH or waccw
LEMEHTa COCTaBJAAET:

XK—310.0,045=13,9 kr;
HH-310.0,045=13,9 kr.

Tlo ta6a, 80 Haxonum, yro B 1 /1 KOHIEHTPHPOBAHHOTO PacTBOPaA XJO-
puAa Kanbuua ¢ mioTeocthio 1,293 rfcM® mpu 20° C cogepxkurca 0,401 xr
CaCly, a B 1 &1 KOHUEHTPHPOBAHHOIO PACTBOPA HHTPHTA HATPHA C MIJIOT-
Hocreio 1,183 r/em® npu 20° C—0,308 kxr NaNOs..

CrnenoBaTenbHO, A7 BBeAeHHs B 6eTOH HeoGXOZHMOrO KOJHYECTBA
KOHUEHTPHPOBAHHLIX PAcTBOPOB coneft HA 1 M® cmecH TpeGyercs:

XK—13,9:0,401=34,7 n;
HH—13,9:0,308=45,1 a.

B HafijeHHBHIX KOJHYECTBAX PAacTBOPOB cojielf BOAH COAECPMKHTCA:
1,293.34,7—13,9=31,1 m;
1,183-45,1—13,9=39,6 n;

31,1+39,6=70,7 .



VYHTHBaA BJIAXHOCTH HMeloUXcAd MaTepuantoB (necka 3%, ue6HA

1,5%), KOoJIMUECTBO BOALI CEAYET YMEHBIUHTH €llle Ha
620-0,03+1315-0,0156=38,3 a.

Toraa KOJHYECTBO BOAH sl 3aTBopeHus 1 M® 6erounofi cMecH

yMeHBIIHTCA A0
155—70,7—38,3=46 &,

a pacxox Marepxanos Ha 1 M3 GeroHa ¢ go6askamu XK+HH (8 pacue-
Te Ha BJaXHbHIE MaTepHa/iH) COCTABHT:

uementa — 310 xr; pacteopa XK — 34,7 u;
necka {620-1,03)—638,6 kr; pacreopa HH — 45,1 x;
mebua (1315-1,015)—1334,7 kr; BOAH — 46 J1.

VYeranasnupaeTcs COOTHOLIEHHE CMeMICHHS KOHUEGHTDPHDOBAHHHIX
pactBopoB XK, HH u Boau Ans moaydyenust pacteopa paGovedl KOH-
HEHTPAIHA:

34,7 45,1 46

:HH: = : : =1:1,3:1,33.
XK:HH:H,0 34,7 ° 34,7 T 34,7 !
Onpeaensierca NPOLEHTHOE COLEPIKAHHE B PacTBOPE:
13,9.100
XK uan HH = =9,7%.

34,7-1,293 -}-45,1:1,183 4 46

HaxoguTtest no ta6a. 80 Temnepatypa saMepsanna pactBopa XK
npy KorueHrpauud 9,7% (—5,6°C) m HH npu Tofi ke KOHUGCHTPAUHH
(—4,7° C). Temmeparypa 3amep3asHnsi pacTBOpa KOMIJEKCHOM RoGaBKM
(—5,6°) + (—4,7° C)=—10,3°C.

YeranaBausaeTcd, 4TO TeMIlepaTypa GeTOHHON CMeCH Iocje YKJIaAK{
H YIJIOTHEHHS He JOJXHA 6uTb muxe (—10,3°C)+5°C=—5,3°C,

INNPUT'OTOBJIEHHME BOJHBIX PACTBOPOB JOBABOK

6.19. Ilna npaBHIbHOrO RO3UPOBAHWS M PABHOMEPHOTO paclpenele-
HAS TPOTHBOMOPO3HHE H0GAaBKH CJefyer BBOJAMTbL B COCTaB GeTOHHOH
CMeCH B BHZe BOAHOTO PacTBOpa paGoueil KOHUEHTpallHH, KOTOPHH NpH-
FOTOBJIAETCS CMEUICHHeM MaKCHMAJBbHO KOHIEHTPHPOBAHHOrO (HO HMCKJIO-
YaIomero BHIaAeHHe OCaAKa) PAacTBOPA COJNM C BOAOA KO BBENEHHA B
6ETOHOCMECHTE b,

6.20. Ilpn npHroroBAeHHH DPacTBOPOB IPOTHBOMOPO3HHX H06aBOK
JJisi IOBHIUIEHHS CKOPOCTH DACTBOPEHHS NMacTOOGPasHWIX W TBEPAHX HPO-
JAYKTOB peKOMeHAyerca mojorpesath Boxy xo 40—80°C u mepemen-
BaThb PacTBOPH, @ TBepAHE NPOAYKTH HPH HeOGXOAHMOCTH NpefBapH-
TeqbHO APOGHTH. s pacTBOPOB, COZEPKAIUX MOUEBHHY, TEMIeEpaTypa
nojorpesa He noJxkHa npesHwats 40°C H3-3a pas/ioXeHHs MOUYEBHHH
npy GoJee BHCOKHX TeMNepaTypax.

6.21. No6asxu CAB u XC+ITAI-1 pekomengyercs roi10BHTh H
HOAaBaTh B J03aTOP BOAH B BHJE PAacCTBOPOB KOHUEHTpalHd He Goxee
10%, a no6asku CHB, CIIJl —B Buae pacTBOpoB KOHIEHTPALHH He
Gonee 5%, uTo6H yMeHBIIHTH OWKHOKH NPH JO3HPOBAHHH.

6.22, B cayuae npuMenenns CIIB nna samenneHHs cXBaTWBaHHA Ge-
ToHHO#K cMecH ¢ RoGaekoit XK-+HH u3-za TpeGoBanuit TexHHKH 6eso-~
nacHocTH ofssaTesieH CJAeAyIOLIH{I MOPAAOK NPHIOTOBJCHHS pacTBOpa:
CHaYaJa CMEeWHBAIOTCH KOHLEHTPHPOBAHHEIE DPACTBOPH coJeli ¢ Heo6xo-
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JYMBIM KOJHYECTBOM BOZM, a B 5TOT PacTBOD 3aTeM IIOJ2eTcq PacTBOp
CIDB ne Goaee uem 10%-Holt KOHUEHTpALYH.

6.23. TH u3-3a mI0Xofi pacTBOPHMOCTH B BOJe PEKOMEHAYeTcs PacT-
BOpSITHL B pacTBOpe moralla.

6.24. [IpuroToBASTH PacTBOPH J06aBOK CJICAYyeT HPH MOJOXKHUTENb-
HHX TEMIepaTypax B TIIATeJbHO OYHIIEHHHIX H IPOMBITHIX EMKOCTX,
3aWUINEHHEIX OT NONajaHHA B HUX aTMOC(hepHBIX OCaJKOB.

MerayMyecKne €MKOCTH, NpeJjHa3Ha4YeHHble AJIsi NPHIOTOBJEHHA H
xpanenus1 pacteopoB XK, XH, XK+XH, creayer saimuuiate oT Koppo-
suu cjaoeMm Ontyma wmapkn III Jgu6O ApPYrHM INOKPHITHEM, CTOHKHM B
pacrBopax yKa3aHHHIX coJell.

OGbeMbl eMKOcTe#t HOJIKHHI NO3BOJIAATh FOTOBHThH PAcTBOp He MeHEe
ueM Aas paboThi OfHOM cMeHE. CXeMBl TeXHOJOrHYeCKOro mpolecca H
pacueTn IPH NPUrOTOBJEHHH PacTBOPOB J06aBOK paboueil KOHUEHTPA-
UM OpHBEJEHH B OpuL. 9.

6.25. No6aBku 'KXK-94 III'DH BBOAATCA B AG3aTOP BOAL B BHAE
BOJHEIX SMYJ/bCHH HMJH CycneH3uii coorBeTcTBeHHO 50%-Ho#t m 30%-HO#
KOHLEHTPALKH.

IIpUroTOBJATL SMYJBCHIO HJH CYCIEH3HIO CJELYET B COOTBETCTBHH C
pekoMeHpanusiMi «PyKOBOACTBA MO IOJYYEHHIO M NPHUMEHEHHIO KOppoO-
3HOHHO-CTOHKHX GETOHOB C KPeMHHAOPraHHYeCKUMH R0GaBKaMH, B TOM
qgcm;. npd rEapoTepMaibHoil o6pabotke» (M., HUM)KB loccrpos CCCP,
1974).
6.26. PacTBopn IpPOTHBOMOPO3HHX J06aBOK MOI'YT ADaHHTbCA INDH
OTpHLATENbHEX TeMIepaTypax., MHHHMaNnHas TeMmepartypa, npu KOTo-
poii MOMYCTHMO XpaHeHHE DacTBOpa, MoxKeT OHITh OnpejeNeHa Mo Tat-
aumaM Tpua. 10 B 3aBHCHMOCTH OT €ro KOHUEHTPAUMH (IVIOTHOCTH).

PacTBOpH, 5MYJBCHIO MM CYCMEH3HIO OCTAJLHLIX PEKOMEHAYEMBIX
no6asox CHAB, )XC+IIALL-1, CHB, CIIO, TK)X-94, IIT3H caeayer
XPaHATb NPE MOJIOXKHTEJAbHHX TeMIepaTypax,

NPUTI'OTOBJIEHHME BETOHHOM CMECH

6.27. Ilpu npurorobJeRHH GeTOHHOH CMEcH C NPOTHBOMOPO3HRIMH
no6aBKaMH CJleLyeT PYKOBOACTBOBAaThCH pasj. 2 Hacroswero Pykoson-
CTBa H JONOJHHTEJIBHO YUHTHIBATh:

a) upu pa6oTe HA XOJOAHLIX Marepuajnax 3arpysky HX B GeToHO-
CMeCHTeJb PEeKOMEHAyeTCs NPOU3BOJUTh B CJEAYIOLIEM IOPAAKe: CHaya-
J1a 3arpyXaloTcA 3aNOJHHTENH H PacTBOp ZobaBku pabouell KOHHMEHTpa-
LMK, [OCJAe HX IepeMelluBaHus B Teyenue 1,5—2 mun sarpyxaercs ne-
MEHT ¥ CMeCh NepeMelnBaercs ellle B TeueHHe 4—5 MuH,;

6) B cayuae GHICTPOrO CXBaTHBaHUA GETOHHOH CMeCH M HeGOJBUIHX
o6BEMOB YK/IafLBaeMOro GeTOHa Lenecoo6pasHO NPUMEHATh pasfelib-
HHIA CIOCOG MPHTOTOBJEHHA: CyXas cMech (IeMeHT-IecOK-iebenb) Ha
cTpouTesbHOM OOBbeKTe mepemeurnBaeTcs B TeueHHe 3—3,5 MHH C pacT-
BOpOM HOGaBKH paGoueil KOHUEHTPALKH;

B) GeronHyo cMecr ¢ po6aBkoit XK-+XH nax HHXK pexomenamy-
eT¢sl NPHTOTOBASATE C TEMIEPATYPOll PH BHXOAE H3 CMECHTeNsi He BHIIE
15°C, ¢ npo6askoit HH, XK-+HH, HKM, HK+M, HHK+M wm
HHXK+M —c¢ temneparypoit He Beme 35°C; Temnepatypa GeToHHOR
cmecn ¢ Robaekoit I1 momkna HasHayaTthes or 15°C M HuMXKe ¢ TakHUM
pacyeToM, YToGbl BO BPEMs CXBATHBAHHS M HauyaJbHOIC 3aTBEPAEBAHRA
GeTOH HMeJ OTPHUATENBHYIO TEMIEPATYPY.

6.28. [Ins mpemoTBpallleHHs 3aMOpa:KHBAHHA GeToHa HEMOCPeAcT-
BEHHO IocJe YKIaJKd HeoGXoxuMmo, uTo0H TeMueparypa yhaoxeHHoOH Ge-
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TOHHOR CMECH C YVUETOM TOTEPh TelJa Ha OTOIPEB aApPMAaTYpHL, onanyGKu,
TENJIOH3OMAUHK H TPYHTa («cTaporo» GeTOHa) NpeBHILaga TEMIEPATYPY
3aMep3aHHs IPHMEHSEMOr0 PAacTBOpPa 3aTBOPEHMS He MeHee ueM Ha 5°C.

TemnepaTypa yioxkeHHOH GeTOHHOI CMeCH fs.n C YIETOM YKa3aHHBEIX
NoTeps Tenja onpeaensercs no dopmyJe

to =V1'ch1‘11 + (Vo y2Ca+ VsvsCs+ Vi¥a Ca+ Vs v5Cs) 8y
h ViviCi+ VevsCoa+VavsCs+ Vava Co+ V15 Cs

(18)
rae {,— TeMnepatypa GeTOHHO! CMecH nocje yKJIaaku, °C;
{,— TeMIlepaTypa BO3JlyXa B IepHOA YKIaakH 6eToHa, °C;

1y ey V5 — 0OBEMEl COOTBETCTBEHHO GeTOHa, OMany6Ku, TENJIOH3OMAIMI,
apMaTypHl, compHkacalomerocs ¢ OeroHoM TrpyHTa («ctaporo» Gero-
Ha), M%;
Y1, --., Y5 — OOBEMHEIE MacCHl YKa3aHHBIX MaTepHaJOB COOTBETCTBEHHO,
Kr/M%;
Cy, .., Cs — yneNbHbie TemioeMKocTH Martepuanos, kJ[x/(kr-°C).
O6mbeM rpynTa («cTaporo» GeToHa) ompeaensercs o gopmyne

V = Fn, (19)

rae F—mnomans rpyHta (6etona), conmpukacarmoulerocs ¢ YKJaajeBae-
MHM GeToHOM, M2;
h — rayGuna ororpesa rpyHra (Gerosa), npunumaemas 0,2 M.

6.29. Ina nonyuenus GETOHHOH CMecH ¢ 3aJaHHOA TeMmepaTypoi
JonyckKaercs HoforpesaTe BoLy He Gosee yem A0 40° C npu npuMeHeHuu
no6aBkH, cofepxaueft MoueBHHY, 10 60° C mpH HCRHONBL30BAHHH GHICTPO-
TBepACIOIEero MOPTJAaHANEMEHTA MM NOpTJIaHAleMeHTa Mapkn M 600 u
He Gonee uem 1o 80° C B ocTaNbHEIX cayyasix. Ecau noporpeB BoAnl He
obecrnieynBaer moJyueHHe Tpebyemoil TemMmepaTypel GeTOHHOH CMecH, TO
NOAOrPEBAIOT NeCOK M MpPH HEOOXOJUMOCTH LieOeHb.

Temneparypa moorpeBa COCTABRJSIOLIKX I0J0GpaHHOro cocrasa Ge-
TOHa B 3aBHCHMOCTH OT TpefyeMoli TeMnepaTtypbl GeTOHHOR cMecH Ofpe-
Jensetcs no ¢opmyne (3).

TPAHCITOPTHPOBAHME H YKJIAIKA BETOHHOHM CMECH

6.30. TpancnopTupoBaHHe H YKJIagKy GETOHHOH CMECH C NpPOTHBOMO-
PO3HLIME J00aBKaMH CJeAyeT NPOH3BOAHTb, PYKOBOACTBYHCH JaHHBIMH
paszx. 2 n 3 Hactosuero PykoBOACTBa.

BBIJEP)KUBAHHE BETOHA U ¥XOJ 3A HUM

6.31. Beizep:kHBaHHe MOHOJIMTHHX GETOHHHIX M 3KeJNe300eTOHHLIX
KOHCTPYKIHMH, BO3BOAMMHBIX H3 GETOHOB C IPOTHBOMOPO3HLIMH J0OGABKa-
MH, HEOOXOZNMO NPOM3BOJUTE C COOJIOJEHHEM CJAEIYIOIIAX YKasaHHi:

a) TMOBePXHOCTH GeTOHa, He 3alMINEHHLIE ONanyOKol, Bo mabexanue
[IOTEpH BJArH HJH IOBHIUEHHOrO YBJIAXHEHHS 3a CUeT aTMOChepHBIX
0CaKOB CleAyeT MO OKOHYAHWH OeTOHHDOBAaHHN HEMeAJIeHHO YKpPHIBATh
CJI0eM FHAPOM3ONSALUHOHHOrO MaTepuasa (MOJUITHJAEHOBAA IJeHKa, Mpo-
pesuHeHHasl TKaHb, PyGepoH U Ap.); HOBEPXHOCTH GeToHa, He IpeAHas-
HayeHHHIe B JaJjibHeHiieM /i1 MOHOJHMTHOH CBfI3H ¢ GeTOHOM HJIH pacrt-
BOPOM, MOrYT HOKPHIBAThCH IJIEHKOQOPA3YOIHMH COCTABAMM WJH 3a-
IATHHIMH TJIEHKaMH (OUTYMHO-3THHOJIEBEIM, THHOJEBEIM JIAaKOM H JP.);
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6) upu HenpeiBHIAGHHOM INOHMIKEHHM TeMmmepaTypnl GeTOHa HHKE
pacuerHoit (cM. M. 6.7) KOHCTPYKUHIO HEOGXOAMMO YTeN/IsATh HAH o6orpe-
BaTh A0 Habopa GETOHOM KPHTHYECKOH NMPOYHOCTH.

6.32. Pacnany6anBaHne H 3arpyXeHHe KOHCTPYKLMH, CHATHE THAPO-
H3ONALHOHEBIX H TENJIOH3OJSAUMOHHEX YKPHITHE MO/KHO NPOH3BOAHTHCH
¢ coGmoaeHneM TpeGoBaHuit pasx. 1 Hacroswero PykosoAcrna,

7. IPEABAPHTEJIbHbIN 3JEKTPOPA3OIPEB
BETOHHON CMECH

OBIIUE INOJIOXXEHNSI

7.1. BosBeaeHne MOHOJIMTHHIX KOHCTPYKLUME ¢ HCMOJB30BaHHEM Opef-
BApHTEJbHOTO 3JEKTPOPA3OIPEBa 3aKJIUAETCH B NPHUTOTOBJIECHHH H JO-
craBke GETOHHOH CMECH Ha CTPOHTE/NBHYIO INJIOWAAKY, (OpCHPOBAHHOM
ee pasorpese J0 3aJaHHOl TeMIepaTypH 3JEKTPHUECKHM TOKOM, VKAaAKe
pasorperoit cMecu B NOATOTOBJEHHYIO oNafnybky H IOC/EAYIOIEM BHAEP-
XHUBaHHH GeToHa B mOCJeJHEHd B TEUCHHE 3aJaHHOIO BPEMEHH, HC AONY-
CKasl OCTHIBAHHA KOHCTPYKHHHM B LEJIOM HHXE DICUeTHOH TeMOepaTypHl.

7.2. TlpeaBapuTe/bHEA 3JEKTPOPA3OrpeB GCTOHHHX cMecelf sBJsgercs
TeXHOJIOTHYECKHM NPHEMOM ITOBLILICHHS HAyasbHOII TEMIEPAaTYpH CBexXe-
YyAOXKEHHOro GeToHa. IlpuMenenue ero NosBoJsteT UUTCHCADHUMPOBATHL
npollecCEl TBepAEHUA OeTOHa B paHHHE CPOKH, YB2JIMYHBATH CPOKH OCTH-
BaHHA 3a6eTOHHPOBAHHOM KOHCTPYKLUHH, a C/IeJOBATENbHO, M INOJNYYHTh
6osiee BHICOKYIO NPOYHOCTh GETOHA K MOMEHTY ero saMep3aHHs IO cpas-
HEeHHIO €O cnocoGoM o6BIYHOrO TepMoca.

7.3. DaegTpopasorpeB GETOHHEIX CMecell OCYLIECTBJISETCS Hemocpe-
CTBEHHO Nepej HX YKJaAKOH C IIOMOILBIO CHCTeMbl MJIACTHHYATHIX 3JeK-
TPOZOB, MOAK/IIOUAEMEIX K HCTOYHHKY EPEMEHHOro 3JICKTPHUECKOro ToKa
NPOMBILLIEHHON 4acTOTH Ha paboyee HampsiKeHWe, Kax npasmuio, 380 B.

7.4. YnnoTHenne pasorpeToli GETOHHOM cMecH B TNpollecce ee YKIajn-
KU ofecreuuBaeT BHICOKOE KauecTBO GeTOHA, TaK KaK NpH ITOM HPaKTH-
YeCKH HCKJIOYaeTCs OCTATOYHOE TElIOBOE pPacliHpeHHe, KOTopoe OOHYHO
HMeeT MeCTO IpH APYrHX cnocofax TemjoBoi o6paboTku.

7.5. IlpaMeHeHHe npeABapUTE]BHOIG 3JIEKTpOpasorpeBa NpH 3HMHEM
6EeTOHHDOBAHHE MOHOJHTHBIX KOHCTDYKLMH INIO3BOASAET OTKAa32TbCA OT
nojorpesa A0 BLICOKMX TEMIEPAaTyp 3alOJHHTENeH, OrPaHHYHBASICh TOJb-
KO HX OTTaHBaHMEM, YBEJHUHTb JONYCTHMYIO NPOLOJIKHTCAbHOCTL TPaH-
CIIOPTHPOBAHUA OETOHHOR cMecH ¢ OeTOHOCMECHTEIbHOro ysja Ha CTpo-
HTEJBHYIO IJIOMAJKY, HCKJIOUHTb aKTHBHYIO TelJoBYI0 o6paboTky Oeto-
Ha HeNOCPEeJCTBEHHO B KOHCTPYKUHMH M COKPATHTb CPOKH JOCTHXKEHHA
3aJaHHOM NIPOYHOCTH IO CPABHEHHIO C METOLOM TepMoca.

7.6. YunrhiBag GOJblUIMe MOTPEGHOCTH B YCTAHOBOYHHIX 3JIEKTpHYE-
CKHX MOIIHOCTAX H HEOOGXOAMMOCTb SKOHOMMH 3HEPreTHYEeCKMX Pecypcos,
npeiBapHTe/IbHLIN 3JEKTpopasorpes OeTOHHBIX cMeceill peKOMeHAyeTcs
NpEMEHATb B CAydYasx:

Korga cnoco6 TepMOca, B TOM UHC/e H B COYETAHHH C IPOTHBOMO-
po3HHMH JAoGaBKamHu, He obecreunBaeT B JAaHHHX KOHKPETHHIX NMOTOAHO-
KJIEMaTHYECKHX YCJAOBHAX JOCTHXKeHHe TpeOyeMofi IPOUYIOCTH HAH 3a-
HAAHHOr'O CPOKAa AOCTHXKEHHA 3TOf MPOYHOCTH;

Korja npuMeHeHHe crnocoba TepMoca TPYAHO OCYIIECTBHMO HJIH
9KOHOMHYECKH HElenecoo6pasHo H3-3a 3HAUMTENBHBIX MATEPHANbHBIX H
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TPYAOBBIX 3aTPaT, OTCYTCTBHS HEOOXOAHMHX 3(¢heKTHBHHX TENJIOH30-
JIAUMOHHBIX MAaTePHaJOB M APYIHX NPHYHMH, 9TO JOJKHO OLITH NMOATBED-
XKJIeHO TEeXHHKO-9KOHOMHYECKHM OGOCHOBaHMEM;

KOTAa OTCYTCTBYIOT IPDOTHBOMOPO3HHE N00ABKH HJIH HX NPHMeHEeHHE
He JONYCKAeTCHA NJA AAHHBIX KOHCTPYKUHH.

7.7. IlpenBapuTesibHBIN 3/eKTpOopasorpes GeTOHHHIX cMeceilt HaunGo-
aee 5 GeKTUBHO NPHMEHATh AJS GETOHHPOBAHHA MOHOIHTHHX KOHCTDYK-
LHA ¢ MOIYJeM NOBEPXHOCTH MeHee 12 M~l.

7.8. IlpomonskurenpHOCTh (OPCHPOBAHHOIO 3JeKTpopasorpesa  Ge-
TOHHOH CMeCH JO 3afaHHOI'0 TeMIEePAaTYPHOTO YDPOBHA Onpefeisercs
HaJHYHeM 3JIeKTPHYECKHX MOLIHOCTEH, TeMIIOM GeTOHHPOBAHUA, HHTEHCHB-
HOCTBIO 3arycTeBaHus CMeCH M ADYTHMH (aKTOpaMu H JO/KHA HAXOLHTh-
ca B npegenax 5—20 mun. Ilpn pasorpese B TeueHHe MeHee 5 MHH 3Ha-
YHTENbHO BO3pacTaeT Tpefyemas sJeKTPHUECKas MOILHOCTb H HaGuoxa-
eTcsi OTCTaBaHHe Harpesa KPYIHOrO 3aMOJIHHTEJIA, a Pa3OrpeB B TeUeHHE
Gosee 20 MMH MOXKeT NPHBECTH K HEAONYCTHMOMY 3aryCTEBaHHIO CMECH.

7.9. MakcuMaJibHasi TeMMepaTypa pa3orpeBa GETOHHOM CMeCH Ha3Ha-
qaercqd B 3aBHCHMOCTH OT BHJa W MHHEDaJIOrHYECKOrO COCTaBa NPHMEHsie-
MOTO IeMeHTa, Tpe6yeMbIX CPOKOB JOCTHIKEHHS 33JaHHOH MPOUHOCTH, MH-
TeHCHBHOCTH 3aryCTEBAHHsS CMECH H pAJa APYTHX (haKTopoB H, KaK npa-
BHJIO, He npeBrimaet 80° C.

7.10. Pasorperas GeToHHas cmech GhicTpo TepsAeT cBou JOpMOBOU-
Hbe cBoficTBa. [loaToMy TpaHCHOPTHPOBATh ee K MECTY YKJaAKH LEJIECO-
06pasHo 110 BO3MOXKHOCTH 6€3 Neperpy3ox B NPOMEXYTOUHHIE €MKOCTH,
a YKAaAKy ee B onanyGKy NPOH3BOLHThL HEMENJIEHHO, B MHHMMAJbHO KO-
POTKHE CPOKH. BpeMsi oT MOMEHTa OKOHYaHMs pasorpesa A0 OKOHYaHHUS
BHOPOYIJIOTHEHHS He AOJXKHO, KaK NPaBmJIO, NpeBHIAaTh 15 MHH,

OGecneyeHne B TeueHHe 3alaHHOTO CpokKa TpebfyeMHX (GOPMOBOYHLIX
CBOMCTB Pa3orperoll cMecH MoxeT OHTb AOCTHPHYTO BBEJCHHEM IPH NpH-
rOTOBJNEHUH OETOHHOH CMeCH NMJIACTHOHUMUPYIOIUHX HJIH 3aMeRJSIONHX
CXBaThiBaHHe JOGAaBOK, B YaCTHOCTH CYJbOUTHO-APOKKEBON OpamKu
(CIB), Bunconosoii cmoant (CHB), oMBIIeHHOrO JpeBeCHOro neka,
I'K)X-10, manonagpra, cymepniacTHPHKaTopoB H Apyrux. DddekTHB-
HOCTb J06aBOK B Pa3orpeThHiX CMECAX H ee HO3HPOBKA AOJKHH GHTh
NpOBEPEHbl OMBITHEIM IIyT€M MOCTPOEUHON JaGopaTopuell NPHMEHATENLHO
K KOHKPETHBIM MECTHBIM MaTepHaJaMm.

7.11. Pasorperast 6eTOHHag CMech YK/JaJHBaeTcs B KOHCTPYKLHIO
(noaroToBAeHHYI0 onanybKy) W YIJIOTHAeTCA OOGBLIYHHMH crnocofamu.
Cpasy mocse ymJoTHeHHS! HeonanyG/ieHHasi MOBEPXHOCTb GeTOHA YKpbi-
Ba€TCA BJAro- M TEMJ03alHTOH pacueTHOM TOJMIMHHE, obecneyHBaolei
nocJeyolee OCTHBAHNE MOHOMHTHOH KOHCTPYKLMH MO 3aJlaHHOMY TeM-
nepaTypHOMY pexumy. B OTHeNBHBIX cJyuasiX, KOrJa TePMOCHOE BHI-
Zep>KHBaHHE YJIOXKEHHOrQ Pasorperoro GeroHa He obecmeydBaeT 3ajaH-
HYIO CKODOCTb OCTHIBAHHSI H BO3HHKAeT OMaCHOCTb, YTO K MOMEHTY 3a-
Mep3aHHs XKHAKOH ¢asu B GeTOHe MAM K PacYeTHOMY CPOKy GeroH He
nocTHrHeT Tpe6GyeMoil NMPOYHOCTH (M3-32 PE3KOTo MOHUKEHHA TeMIepa-
TYpH OKpYKaioliefi cpefiH, HeJOCTATOYHOCTH HJH OTCYTCTBUA TEIVIOH30-
JASUUM M PARA APYruX NPHYHH), CIELYeT OCYUIECTBAATH JONOJHHTENb-
HHA 060rpeB KOHCTPYKIHH.

7.12, 3amuTa NMOBEPXHOCTH YJOXKEHHOTO pasorpeToro 6eToHa OT
BlIaronoTepr MOxeT GOHITH JOCTHIHYTa JH6O YKPHITHEM ee NJIEHKOOGpa-
3yIOIMMH MaTepuasaMu, Ju60 HaHeCeHHEM Ha Hee IVIEHKOOGPA3YIOMHMX
COCTaBOB.

Jng samurst GeToHa OT TEIIONOTEPs MOFYT GHIThb  HCIIOJIBL30BAHBI
Ja100bie TeN/IOW30NNUHOHHEE MaTepHasbl, INPHMEHseMble OOBYHO [pH
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Puc. 12. TIpusanunuanbHans cxemMa OyHKepa AJds 9JEKTpopasorpeBa GeronHoll cMecH

1 — 371eKTPOH3OAHDOBAHHOE KpPeIJieRHe 3JeKTpoja; 2 — 3JeKTpoA; 3 — Kopunyc GyH-
Kepa; 4 — KOHTaKTHasf IUNHJAbKA; & — BHGpPATOp; 6 — 3aTBOP

BHIIEpPXKMBaHUH §eTOHA CMOCOGOM TepMoca,— MHHepasihHasi BaTa, ONHI-
KH, TeXHHUECKAs MeHa H T. I

B KauecTBe TeNIO- M BJIalOH30JSHEH MOI'YT OHTbL HCINOAb3CBAHH H
crenHanbHble TEelIOBJIAIOK3O/NAUMOHHEIE IOKPHBAJIA, B TOM YHCJAE H C
3JIEKTPOHATPEBATEIBHLIMU 3JIEMEHTAMH,

7.13. InuTenbHOCTL OCTHIBAHHS 6eToHa ¥ TPOYHOCTH €r0 K MOMEH-
TY 3aMep3aHHs XUIKOA (asel B HEM HJH K JIOOOMY 3aJaHHOMY CPOKY
olpefesisieTcd NPHOIHKEHHO pacyeToM Kak IOpH crocofe o6LIYHOIO Tep-
Moca (1. 5.12 nactosmero PykoBoxctBa).

3JIEKTPOOBOPYJOBAHUE HJIS1 PASOI'PEBA
BETOHHOM CMECH

7.14. IlpenBapurenbHElli 3JeKTpopasorpeB GETOHHOH CMeCH OCYILECT-
BAfeTCA BOJH3M MECTa €e YKJALKH Ha CHeUnalpHO 060PYAOBAHHOM AJS
3TOTO IOCTY B MOBOPOTHHIX GyHKepax (6ajgbsfx), OCHALEHHBIX NJIACTHH-
YaTHIMH 5JIeKTPOJAMH, HJIH HelOCPEACTBEHHO B KY30BaX aBTOCaMOCBAJa
C IOMOIIBIO CHCTEMB! ONYCKHBIX INIACTHHYATHIX 3JEKTPOJOB.

7.15. Bynkepa ansa anekTpopasorpeBa GETOHHOi cMecH MOI'YT OhITh
BHIIOJIHEHH C Pa3JHYHOH €MKOCTbIO, 3aBHCAmeEl oT TeMna GeTOHHPOBa-
HHS, THNA M €MKOCTH Ky30Ba aBTOCAMOCBaJa HJH ApYyrofi GeTOHOBO3HOM
MAlUHHH, TPY30NOABEMHOCTH KPaHa, HAJIMUKs 3JCKTPHIECKHX MOLIHOCTEf.
B GosblunHCTBE CllyyaeB eMKOCTh OyHKepa He npesoimaer 2 M3,
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Puc. 13, TIpHHIMNHAABHAS CXeMa ONYCKHOrO YCTPOACTBA AAn SACKTPOpPA3Orpend
GeroHHOM cMecH B Ky30Bax 8BTOCAMOCBAja

1 — pama; 2 — BubpaTop; 3 — 9JIEKTPOH3OJHPOBAHHBEIE KpeNAeHHs SJeKTPOJOB;
4 — njacTRHYaThle KpemieHHUA 3J€KTPOXOB

7.16. Bynkep s snextTpopasorpeBa (puc. 12) cocrour ms xopnyca,
BHIIOJHEHHOr0, KaK NPAaBHJO, H3 JIMCTOBOH CTaJH TOJILMHOR He MeEHee
4 MM, 3—6 NNIACTHHYATHX 3JEKTPOXOB, TOKOMOAKIMIOYAIOWMEro ycTpofcT-
Ba H 3aTBOPA BHIPY304YHOrO OTBEPCTHS.

IToBopoTHHit GyHKep AJA 3JeKTpopaszorpeBa Ro/KeH GHTb 060py-
RoBaH BUGPATOPOM, @ B MeCTe, MRS HAUMHACTCH CYKEHue Gyukepa, cje-
AyeT HpeaycMaTpHBATh IOPOXKEK, OIPAHUYHBAIOUIMA pPacTEKaHHE CMecH
IpH ee 3arpyske.

7.17. YcTaHOBKA ¢ ONYCKHEIMM snekTposaMu (puc. 13) nas oJek-
Tpopasorpesa GETOHHKIX cMecefl HelOCPeICTBEHHO B Ky30BaxX aBTOCAMO-
CBJIOB NPEACTABJAET COGOH PaMy CO CMOHTHDOBAHHBIMH Ha HeH 9JeK-
TPOH30JHPOBAHHBIMA IJIACTHHYATHIMU 3JEKTPOJAMH, HMEOLIUMH $OpMY,
COOTBRICTBYIOUIYIO KoHdurypauun Kysona. Iloanem u onyckanue pamsl
€ 3J1eKTPONAMH OCYIUIECTBJIAETCA 5AEKTPOTaJbl0 HAM JIOGKM JAPYTHM
NOABEMHHM MeXaHH3MOM.

Jas obecneveHHs NMOTpyXKeHus 3/7eKTPOLOB B GETOHHYIO CMeCh H HX
A3BJIEUeHHA HA paMeé CMOHTHPOBAaH BHOPATOp.

7.18. DaexTPOZH cAeAyeT BHICAHATD ¢ SAKPYIJICHHBIMH  YTAAMH.
Uro6H NpeaoTBPATHTh HOBHILUEHHYIO MJOTHOCTh TOKa HA KPOMKAaX SJIeK-
TPOLOB, PeKOMEHXYETCss H30JHPOBATh AHHINEe OyHKepa JHCTOBOH DeE3H-
Hoii (B 5TOM CJIy4ae pacCTOAHHe MEXAY AHHIUEM M DJEKTPOAAMH JOJ-
KHO COCTaBAATL 0,6 PacCTOSHHA MeXAY 3JEKTPOAAMH).
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Puc. 15, CxemMa nuowaiku Aas sjaekrpopasorpesa OeToHHoll cMecu
B Ky30BaX aBTOCAMOCBAJOB

1] — HanpaBasomas paMa; 2 — MexaHH3M MNOABEMA CHCTEMBI 3JEKT-
POROB; 3 — CHCTEMA ONYCKHHIX 3JeKTPOXOB, 4 — KY30B aBTOCaMoO~
cBaja; 5§ — HanpapJAlollue AJsA aBTOCcaMOCBajia; 6 — OrpaxmesHe

7.19. B neasix yMeHbIIeHHA KOHTAKTHOIO COMNPOTHBJEHHS DPEKOMEH-
AyeTca B 3JCKTpoaax B npoaoJpHOM HanpaBneHHH AEaaTb I'OPH3OHTAMh-
Hble BHpe3hl IWHpHHOH 50 MM yepes Kaxjble 50 MM ¢ pacnoyoxeHHeM HX
[0 BLICOTE B LIAXMATHOM MOpsAKE,

88



7.20. Kpennenne S/€KTPOJAOB K KOpnycy GyHKEpa OCYIIECTBJASETCS
60NTaMH HA H3OJATOPAX H3 TEKCTOJHTA HJH APYIOrO 3JEKTPOH3OJALHOH-
HOro MarepHaja.

7.21. IloakmioueHne 3MEKTPOJOB K HCTOUHHKY 3/EKTPHUECKOrO TOKA
ocyuecTBisercd KaGesNsiMH C NOMOINBIO GHICTPOJEACTBYIOINMX KOHTAKT-
HBHX YCTPOHACTB — KOHYCHO-LITENCENbHOIO Pa3zbeMa, HOKEBOTO YCTPOifi-
CTBa H JIP.

7.22, Tloct 3nekTpopasorpeBa npeicraBaser cofoft Naom2aKy ¢
JAepeBSHHLIMHY HACTHJIOM M CETYaTHIM, XKeJaTeJbHO HHBEHTAPHBIM OFpaXK-
neHueM, oGOPYNOBaHHYIO CHJIOBHIM TpaHc(opMaTOpoM cOOTBETCTBYIOIIEH
MOILHOCTH M NYJbTOM ynpasneHus. Ilyabt ynpasienus pasmemjaercs BHe
orpaxkKiigHus, a BOPOTa AJis BBHE3fa aBTOCAMOCBAJIOB M KaJHTKA B Orl-
paxJeHHH JJs TPOXOAa OOGCJAYXKMBAIOWIEro NepcoHana NO/MKHH OHTb
CcOJIOKHPOBAHEL CHCTEMON CHPHAJH3aUHH H NMOJAUH HANpPSAXKEHHA Ha 3JeK-
TPOZHL.

7.23. Jlna HenmpepeIBHOA pPaGOTHL aBTOTpaHcnopra, GecnepeGoftHOM
nojavyH pasorperofl cMecH B omany6Ky M MAKCHMaJbHOTO HCIIONb30BAHHSA
2JIeKTPOOGOPYNOBaHHS BO BpeMeHH NOCT SJEKTPOpasorpesa uesecoobpas-
HO YCTPauBaTh H3 ABYX fu€eK, MOJKJIOYEHHHX K OLHOMY NYJAbTY YIpPaB-
NeHHd H pa0oTaloLMX NMOOYEpefHO, NPHUYEM KaxkAas sdedka [AoJXKHA
6HITh paccuUTaHa Ha npHeM GeTOHHOH CMeCH M3 OfHOro camocsana. ITpun-
UHOHAJbHBE CXEMHB ABYXfuefiKOBHIX [OCTOB 3JieKTpOpa3orpeBa B GyHKe-
pax ¥ B Ky30BaX aBTOCAMOCBAJIOB NPHBEJEHH Ha pHc. 14 u 15,

PACUET 2JIEKTPHYECKHX
U KOHCTPYKTUBHBIX TTAPAMETPOB YCTAHOBOK
IJ14d 3JIEKTPOPA3OTPEBA BETOHHbBIX CMECEN

7.24, Heo6xonumas 3jeKTpHUECKas MOHIHOCTL IJsi pasorpeBa Ge-
TOHHOH CMECH Onpejessiercs TeNJOTeXHHYECKHM pacueToM Io QopMmy.e

p_ C¥(tp—txp) 116K 60V _ 19,28-10—2 Cy (tp — tzp) Vo (20)
- 103-4,18K,p Tp h Tp '

rae C— ynenbHas TemnoeMkocTb GeroHHoit cMecH, xJIx/(kr-°C) (mpa-
HAMAeTCA Mo TaGJMUaM HJAH ONPENe/seTCs PacueTHHIM MM ONLITHHIM
nyTem);
y — obbemMHas Macca BeTOHHON cMecH, Xr/M3;
t, — KOHeYHAs TeMmnepaTypa pasorpesa GeTonuoit cmecH, °C;
trp — TEMNEPATYPA IOCJE TPAHCIOPTHPOBaHUS GeTOHHOK cMecH, °C;
Vs — 06beM ONHOBpPEMEHHO Pa3OrPeBaeMON MOPUHH GETOHHOH cMecH, M3;
K — koaddunuenT, yInTHBaWIIKHA NMOTEPH Telsa B NMPONECCE pas3orpesa
(npuauMaercs paBHEM 1,1);
Ksp — koapuuuenT HCMONb3OBAaHAA 3JA€KTPOIHEPriH (NMPH SJEKTPOPaszo-
rpeee GeToHHON cMmecH npuHuMaetcs pasHuM 0,95);
Tp — BpeMs1 pasorpeBa GETOHHON CMECH, MHH.

7.25. Paccrosine MeXAy 9JeKTpofaMi Bs; B MeTpax paccuHTHBa-
ercs no dopmyie

V
B,y = 31,62:10—3Y p—“P , (@1
6
rae U — HanmpsiKeHHe Ha 3JeKTpoAax, B;
Ps — PacyeTHOE yJejbHOe conpoTusieHHe GetoHHo# cmecn, OM-M.
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7.26. PacderHoe yJAe/bHOE 3JIEKTPHYECKOE CONPOTHBJAECHHE GeTOHHOM
CMECH 3aBHCHT OT cOCTaBa 0eTOHA, BHIA NPHMEHSEMOrO LEMEHTa, H B
KaXJIOM KOHKDETHOM ClIy4ae AOJIKEH OHPEleJATHCHA IKCIePUMEHTALHBIM
nyTeM IO METOAMKe, NPHBENEHHOH B mpuJ. 13.

7.27. Ilpu 3aseMJ/ieHHOM CTa/JIbHOM KOpnyce («CMEIaHHas» cxema
NOJKJIOUEHHs) PacCTOSIHHE OT CTEHKH OGyHKepa Ky3osa (aBTOCamMocBana)

10 KpafiHero sjekTpoia B, mpunuMaercs pasusiM Bs./V 3, a paccros-
HHe OT HHXHell KDOMKH 3JIeKTPoAa O AHA Pa3orpeBaTeNbHOIO YCTpofi-
ctBa cocrabiser 0,52Bs,.

Hanee, Bapbupys NPOROJNKHTENBHOCTBIO Pa3orpeBa CMeCH B Npeje-
JaX, YKa3aHHHX B 0. 7.8, ¥ HanpsikeHWeM Ha snexTpojax 380 wuau
220 B, moxuo mopolpaTh TaK0e PACCTOSHHE MEXAY SJeKTPOAaMH, KO-
Topoe ofecrneyHBaeT pasMelueHHe MO UIHDHHE Pa3OrpeBaTej]bHOr0  yCT-
pPOHCTBA HEOOGXOAMMOro AN DaBHOMEPHOH 3arpyskd ¢as rTpancdopma-
TOpa KOJIHYECTBA 3JeKTPOIOB,

7.28. 3Has paccTOsiHMe MeXAy 3JeKTpoxamu, ONpefeisercs IJo-
maab OZHOrO 3JeKTpoja 1o dopmyse

Ve

S >»——
nBy;

M2, (22)

rae n— KOJHYECTBO 3JIEeKTPOJOB, MOAGHpaeMoe C YYE€TOM paBHOMepHOMH
3arpy3ku Bcex (a3 TPaHCPOpMATOPA M KOHCTPYKTHBHHIX PA3MEPOB €M-
KOCTH [JIs1 pasorpesa (Kak NpaBuJo, # KPATHO 3).

Tlnomanp saexTpoRa npuHHMAaeTcs Oosblle pacyeTHOR IO KOHCTPYK-
THBHBIM COOGpaKeHHAM, YTOOLI BCS CMEChb C YYETOM YIja €CTECTBEeHHO-
IO OTKOCA HAXOIHJIACh MEXKIY 3JEKTPOLaMH.

7.29. Pasmepnl 3/1€KTPOLOB BEIUHCIAIOTCS N0 dopMyaaM:

hop =H — hy — hy; (23)
Iyg= S/han, (24)

rie H — BEIcoTa GyHKepa (Ky3oBa aBTOCaMOCBaJja), M;
Ay — PACCTOSIHHE OT HHXKHeil KPOMKH 3/7eKTpoia A0 JHa ycTpofcTsa, M;
hy ~— paccTOsHME OT BepXHEH KPOMKH 5J1€KTpoja Ao CBOGOAHOM IOBepx-
HOCTH 6eTOHHO cMecH, M (mpunumaercs B npexenax 0—0,025).

7.30. MakcuMmaJibHasi 3/EeKTPHYECKas MOLLHOCTb AJif D430rpesa G6e-
TOHHOH CMeCH onpejessieTcs o ¢gopmyne

103 U2 Vg
2
Bsﬂ p

TZ€ Pmin — MHHAMAJNbHOE VJeJbHOE 3JEKTPHYECKOE CONMpPOTHBIAEHHe Ge-
TOHHOII cMecH B mpouecce pasorpeBa, OM:M, onpexenseMoe n0 METOAHKE,
npuBejeHHOH B npua. 13.

7.31, [To BeauunHe Pryy onpefensieTcsi pacyeTHas MOLWLHOCTL IO-
TpeGHoro Tparcdopmaropa

kBT, (25)

Pmax =
min

P
Ppacy == ———2%— xBr, (26)
1 cos @ Kyn
TAE M H COS ¢ — COOTBETCTBEHHO K. I A. H KO3((HIHEHT MCUIHOCTH
'Iré)anccpopmampa (o6raH0 M cos ¢=0,9); )
.1 — KO3QOHIKEHT KPAaTKOBPEMEHHOH JOMYCTHMOIl Ieperpysku TpaH-
chopmatopa (npuHumaercsl pasunM 1,3—1,5).

90



7.32. BuGop Thnma TpaHChOpMATOPA MPOM3BOAHUTCA MO pacyeTHOM
MOI{HOCTH, COOAI0Las yCaoBHe

Pgou > Ppacus

rae Puoy — HOMUHAAbHAR (MACHOPTHANA) MOWIHOCTL BHIGPaHHOro Tpamc-
dopmaropa, KBT.

7.33. MagcumaapHaa cila TOKAa JAJaa Bbi6opa THIA M CEUEHHS NOJ-
BOAAUIHX Kalesieli onpepeasercs no popmye

uv
=0
V3 pmin Bs.n

7.34. OpueHTHPOBOUHOE 3Haue¢HHE NOTPeOHON YAenbHON snexTpHue-
CKOl MOLIHOCTH Ha pasorpeB 1 m® GeTOHHOH CMECH B 3aBHCHMOCTH OT
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Puc. 16. HomorpaMMa AJsi pacyeTa yneqapHOH SNEKTPHYECKOH MOIIHOCTH W yjeb-
HOro DACXOAA SACKTPOIMEPrau Npu unpennapmeusuou 9JIeKTPOpa3OrPere GergH-
M rMAacu
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pasMUHEIX (HAKTOPOB MOXKET ONPENSNAThCA O HOMOrpamme, NPEACTAB-
JIeHHO# Ha PHC. 16, WM MPHHMMAThCA MO AAHHLIM Ta6n. 39 ¢ mocsaexyto-
MM YTOYHEHHEM B IIPOH3BOJCTBEHHBIX YC/JIOBHSAX.

Tabnuma 39
Bpems pasorpesa, MHH 5 10 l 15 ' 20
IMoTpe6Has MOLIHOCTHL LJa pa3orpeBa cme- | 625 | 3156 | 215 | 160
ca Ha Af=60°C

7.35. Pacxoj 3JeKTpHYecKoll 2Heprud Ha pasorpes 1 M3 GeToHHOR
CMECH 3aBHCHT OT HAY4JbHOM TEMIepaTyphl CMecH, KOHeYHo#i Temnepa-
TYpPH pasorpeBa, YCJIOBHi OKpyxkaiwoweh cpeinl M ApPYyruX (akTopos.
OpHEHTHPOBOYHO OH MOX«eT GhITh ONpefeseH Io GopmyJe

(28)

uay npuHAr paBHuM 0,9 kBT-u Ha Kaxjuii rpagyc pasorpesa.

7.36. KosmuectBo GyHKepOB AJis pa3orpesa nojibupaercs HCXOAA H3
CYTOYHOro NMOTOKAa GETOHHOM CMeCcH, eMKOCTH Ky30Ba GeToHOBO3HOH Ma-
LIFHH, IPY30NOABEMHOCTH KpaHa M APYrHX NPOH3BOACTBEHHHX ¢aKTo-
pos. O6mas eMKOCTb YCTAHAaBIUBaeMHIX B OAHONH fyefike IOCTa SJEKTPO-
pasorpeBa G6YHKePOB [OJKHa COOTBETCTBOBAThH €MKOCTH Ky30Ba TpaH-
CIIOPTHOrO CPEACTBA, KOTOPLIM HOCTABJAfETCS OETOHHAs cMech C 3aBOJa.

JAa Hcnosb3yeMBX Ha NpakTHKe CaMOCBaJoOB IOTpeGHOCTH B GyH-
Kepax PasJHYHON eMKOCTH B pacyeTe Ha | si9efiky MoCTa 3JEeKTPOpaso-
rpeBa MOXeT NPHHHMAThCA COIMIACHO AAHHBEIM TaGi. 40.

Ta6auua 40

B'Ia";r; ;:T:‘fr;’;‘;‘é'_ IpysononseM- | Eyxocts Ky30- UYnes1o 6YHKepOR eMKOCTLIO, M3

NOPTHPOBKY Ge- | HOCTB 8BTOCA- [ pa M cMecH

TOHHOR CMeCH MocBaaa, T 05 | 0.75 I 1.2 1 1.5
TA3-93 2,5 1 2 2 — —
31JI-585 3,5 1,45 3 2 2 |
3HJI-555 5 2 — 3 2 2
MA3-205 6 2,5 — —_ 2 2

OCOBEHHOCTH ITPOM3BOIACTBA BETOHHbBIX PABOT

7.37. BeroHHas cMmech AO/MKHA NPHTOTOBJATBCA C Haua/lbHOH TeM-
nepatypo#, obecrneyHBalole ¢ yYeTOM NOTepPh TeNJa NpH TPAHCHOPTH-

POBKe TeMmepar
30HAX He HHUXKe 2

3P

pasorpese B Ky30BaX aBTOCaMOCBAJIOB.
MakcuManbHO ZONYCTHMAas TeMIepaTypa GeTOHHOH CMecH Ha BHXO-

Yy K MOMEHTy pasorpesa B Haubojee OXJa:KJAaeMBIX
C npu pasorpeBe B Oynkepax u ue muxe 0°C npu

e H3 GEeTOHOCMECHTJBHOIO y3jla IOJKHA OnpeletsiThcs NPH moAGope
coCTaBa B 3aBHCHMOCTH OT BHA3 H MHHEDAJOTHYECKOI'o COCTaBa IpHMe-
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HAEMOTO LEMEHTa, YCIOBHH H OXHIAeMOH INpPOJOJIKHTENBHOCTH TPaH-
CIOPTHPOBaHHs M HA3HAYaTbCA TAKOM, UTOOH HCKIIOYHTL BO3MOXKHOCTB
ApeXJeBPeMeHHOro 3arycTeBaHHs CMeCH.

7.38. CoctaB GeTOHHOH CMecH, TIOABEPraeMoil 3JIeKTPOPa30rpeBy,
JO/DKEH MoAGHPATbCcs PacyeTHO-2KCHEPHMEHTAJIBHHM NyTeM JIOOBIM H3-
BeCTHHIM METOXOM C yYeTOM YCJOBHH TPaHCHOPTHPOBAHHS M HPOXOJKH-
TEeJABHOCTH OCHOBHHX TEXHOJIOTHYECKHX Ollepauuil.

ITogoGpanHblii cocTaB A0MKeH obecrieunTh NMOTPEeGHYIO I/ AAHHHIX
YIJIOTHAIOWHX yCcTpoiicTB BUOpoo6pabaTEiBaeMOCTh Pas3orpeTofi cMecH B
HepHOR YKJAaAKH U NPOEKTHYIO TIPOYHOCTh B 28-CyTOUHOM BO3pacTe HOp-
MaAbHO-BJAAXKHOCTHOTO TBEPACHHS NPH MUHMMANBHOM pacXoje BSXY-
mero.

7.39. Bu6pooGpaGaTHBaeMOCTb OGETOHHHX CMeceli 10cCIe 3JEeKTpo-
pasorpeBa peKOMEHAYETCH ONpeAe/saTh IO METORHKe, H3JOXKEHHOH B
npua. 11.

P 7.40. IlpuroToBneHHas GeTOHHAs cMeCh TPAHCIODTHPYETCH HA CTPOH-
TeJABHYI0 NJOIMAAKY JIOGHIMH TPaHCIOPTHHIMH CPeACTBAMH  (a2BTOCaMoO-
cBajiaMH, aBTOGETOHOBO32MH, aBTOGETOHOCMecHTENAMH u Ap.). Ilpu uc-
AOJAB30BAHHH ABTOCAMOCBAJIOB CMech B Ky30BaX JAOJKHA OLITh YKPHITa
6pe3eHTOM A/ HCK/IOUEHHS M3JMULUIHETO OXJAXKJAEHHS OTKPHTOR mo-
BEDXHOCTH M TMONAJaHHA B Hee aTMOCHEpPHLIX OCaAKOB.

7.41, [ina coxkpaieHusi pacxoja 3JEKTPOIHEPIHH NPH pasorpese Ge-
TOHHOH CMecH DeKOMeHAyeTCs NOCJEJHIO NMEePeBO3HTh B  YTEIIEHHBIX
HJM TMOJOTPEeBaEMHIX BHIXJIONHBIMH Ta3aMH Ky3oBax aBrToMaminH. ORHako
OpH 3TOM HeoGXOXMMO CJAeJHTb, YTOGH TeMmepaTypa CMeCH Ha KOHTaK-
Te ¢ o6orpeBaeMHM KY30BOM C YYeTOM JAaJBbHOCTH [epeBO30K He MpeBH-
[iaja pacueTHyIO BO u3bexaHue npexaeBPeMEeHHOro 3arycTeBaHHsl CMecH.

7.42. dnexTpopasorpes GeToHHOM cMecH B GyHKepax OCYIUIeCTBJAsIeT-
cfl B cJeAymoleli N0Cae 0BaTeNbHOCTH:

OYHUIEHHHe GYHKepa YCTAHABJHBAXTCS Ha MOCTY 3JEKTPOPA3OrpeBa;

MalHHa ¢ OeTOHHOH CMECBIO 33€33KAaeT B OXHY H3 CBOOOAHHEIX Siueex
NOCTa JEKTpPOpa3orpeBa, BHIPYXKaeT cMech B GYHKEpa H BLIe3AeT;

GeToHHasi cMeCb PABHOMEDHO paclipelelsieTcss MeXAY SJeKTPOAaMH
6yHKepa nyTeM KPaTKOBPeMEHHOTO BHODHPOBAHHMSA YCTAHOBJEHHOIO Ha
Kopnyce 6yHKepa BuGpaTopa, IIOC/ie Yero B CMECh YCTAaHABJHBAIOT Tep-
MOMETpH HJIH TePMOJATYUKH;

B cJy4Yae HeOOXOAMMOCTH 3aUIHTH OT ATMOC(EPHBIX 0CALKOB OTKPHI-
Tasi 4acTh OyHKEpa 3aKpHIBACTCS KPHIIKOH Hau Ope3eHTOM;

NOC/Ae BHIXOAA JIOAEH 32 Opefessl OrpaXkIeHus CHeUUaNbHO OfyueH-
HuIfl 9JIEKTPHK, NPEeABAapHTEJNbHO YOGEeAHBIUHCh B OTCYTCTBHH HATIPSKEHHS
Ha NPOBOAAxX, NpeJiHA3HAUEHHHIX AJS NHTAHHS SJEKTPOLOB, HPHCOEMLH-
HAeT K KOpNyCy OJHOro H3 6YHKepOB NPOBOJ OT 3alUHTHOTO 3a3eMJIEHHS,
COefHHsieT NPOBOKA OT NHTAOWEd CceTH K KOHTAKTHLIM BHIBOLAM 3JeK-
TPOAOB H BHIXOJAMT 3a Npeiejbl OrpaJAeHHs, 3aKphiBasg KalHTKy H BO-
pora;

NPOH3BOAMTCA MOjAava HanpsKeHHA Ha 371eKTpoAwl. [Ipu 3TOM HeoG-
XOAHMO yOeAuThCA B paboTe CHTHAJH3ALMH,

nocne AOCTHXKEHHs B GETOHHON CMECH pacyeTHOH TeMIepaTypH Hail-
psxeHne oTkiaioyaercsa. Ilocse 3toro o6cnyxHUBAaIOWAA MOCT SJAEKTPHK,
y6eausIuHCh B OTCYTCTBHH HampsKeHWs Ha KOHTaKTHHIX BBIBOJAX, BXO-
HOMT B NIpefiebl OrPaXKAEHHS M IPH OTKPHITOM KaJNHTKe OTK/IOUaeT TOKO-
TOABOAAIIMN MPOBOX M MPOBOX OT 3ALIHTHOTO 3a3€MJIEHHST;

H3 GyHKepa CHHMalOTCsl 3aLIMTHHIA Ope3eHT, TepMOMeTPH  (TepMo-
ZaTYMKH) M OYHKEP C pasorperoil CMecbio MOjaeTcss KpaHoM K MeCTy
YKAaAKH.
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7.43, B cayuae sjekTpopa3orpera GeTOHHOH cMeCH HelocpeACTBeH-
HO B KYy30Be aBTOCAMOCBaJja TEXHOJOrHUecKHe ONEPaLHH IO PasorpeBy
JLOJIXHEL BHIIOJIHATBCA B CJeAyIOLLeH moc/ef0BaTebHOCTH:

MallHHa ¢ GETOHHOH CMeChI0 Bbe3xkaeT B OAHY M3 CBOOOJHHIX siyeex
II0CTa 3JEKTPOpasorpeBa M OCTAHABJIHBAETCS B CTPOro ONpeAeJeHHOM
[I0JI0KEHHH NOJ PaMofl ¢ 3JEKTPOAAMH;

3arIyuldB JBHraTe/b H NOCTABHB MallyHy Ha TOPMO3a, BOAMTENb
BHIXOAMT U3 KaGHHB H NOKHAAET NPeJesit Orpax<AeHHs;

o6CcayKUBAIOMMA ITOCT PA30TpeBa 3JEKTPUK 3aKpHBaeT Bre3fnl H
BXOABl Ha MOCT H NPHCOGAMHAET NPOBOLA OT 3aILMTHOTO 3a3eMJCHHA K
KY30BY MallHHBbI;

IPOBEPHB OTCYTCTBHe JlOJeil B Ipexesax OrpaieHHf, 3JEKTPHK
ONyCcKaeT paMy C 3/IeKTPOAAMH ¥ NOTPYyxaeT MociefHHe B GETOHHYIO
cMech NPH OZHOBPEMEHHOM BKJloueHuH BubGpatopa. Ilpn atom Heob6xoamm-
MO CTPOro CJEeZHTBH, UTOOH paMa C 3JEKTPOLAMH YCTaHaBJHBAJMCh B 3a-
LaHHOM II0JIOXKEHHH, 6e3 NepeKocos;

Ha BJIEKTPOAH MOJAeTcs HanpsxKeHHe H NpPOH3BOJHTCA SJEKTpPopa-
3orpeB 6eTOHHOH cMmecH 4O 3aJaHHOH TeMIepaTypH;

10 OKOHYAHHH NIEKTPOPA30rpeBa HaNpsKeHHe OTKJIOYAETCH, H3BJE-
KaloTCs JeKTPOAbl, CHIMAeTCs 3a3eMJIeHHe Ky30B4d;

OTKPHIBAIOTCS BOPOTAa B Orpa{A€HHH, BOJAHTEJb CAAUTCA B KabHHY,
BHIE3XKAET C MOCTa pa3orpeBa H AOCTABJAET PA30rPeTyi0 CMECh K MECTy
yKJ1a IKH.

7.44. PaBHOMEDHOe paclnpefencHne GeTOHHOH CMeCH MEXKAY 3JEKTPO-
JaMH N03BoJfeT u3bexaTh nepekoca $paz nmuramllefi ceTy u obecneynsa-
eT MHHHMaJbHHH paz6poc TeMIepaTyp IO pasorpesaeMoMy obbeMy Ge-
TOHHOH CMECH.

7.45. Pasorperass GeroHHas cMech 6e3 MONO/HHTEbHLIX NEpPErpy3oK
no/KHA GHITh HEMEeLJEeHHO (B TeueHHe He Gojee 15 MHH) yJokeHa B
IOATOTOBJECHHYIO OnanyOKy. B lleqsiX CHHXXEHMS NOTEPb Tellia NpPH IO-
cjeJyolleM BHAEPKHBaHHU Ilenecoo0pasHO HCNOJAb3CBATh YTENJEHHYIO
onany6ky.

B cnyuae piuTeNbHOR 3alepXKKH ¢ YKJAaAKOH pasorperoi cMecH
(cBuie 15 mMuH) Tocaenusas AoJxHa OuTh BHrpyxeHa u3 GyHKepa pa-
3orpesa BO H36eXKaHHE ee CXBaThIBaHUS.

7.46. TlepepriBos B ykiagke GeTOHA B KOHCTPYKIHMIO cliefiyeT Habe-
rars, Ilpu HeH3GeKHOCTH NEPEPHIBOB MOBEPXHOCTh GETOHA JO BO30GHOB-
JieHds] GeTOHUPOBAHHS HEOGXOZHMO TILATENbHO YKPHBATb H YTENJIATS.

7.47. Tlpu pimTeNbHBIX NepepeiBaXx B OETOHHPOBAHHH H IO OKOHYa-
HHH paboueil cMeHN OyHKepa IJs 3JIEKTPOPAsOrpeBa U ONYCKHBIE 3JIEKT-
PORBI IOJKHH OYHIIATBCH OT OCTATKOB GeTOHa.

7.48. Nna nepuognueckosi (1—2 pasa B | Mec) H KanutaabHOR
(1 pas B 1—2 MecC) OUHCTKH YCTPOHCTB AJid Pa30orpeBa CMEcCH cJaeAyer
IPUMEHATh MeXaHHUYECKHE M XHMHUYECKHe CNOCOGH OUMCTKH.

7.49. XuMHYeCKasA OYHCTKA MOXKET BHIOJHATBCA XKH/IKHM PacTBODOM
HJH rycroit nacrofi.

JKuaxufi pacTBOp COCTOHT H3:

10%-Hoft cOJMSIHOMA KHCIOTH —60—70%;
TIOBapeHHoOH coJx —20—40%;
HHTrHGHTOpA -0,1—2%;
ITacTy roTORAT nepeMmelMBaHHEM JABYX COCTABOB:
I cocras:
coJsiHas kuciora (yA. sec 1,19) —33,4%;
HHrUGHTODP (YPOTPONMH M (pOpMaTHH) —1%;

0,
BOJIOKHHCTHIA 3alOJIHHTEeNb (pacnoyuwlenHas 6yma- —4%;
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ra, coJoMa, KAMRILI)

BOZA —34,1%;

NOBAPEHHAsT COMb —5%;
IT coctas:

RKHIKOE CTeka0 (YA. Bec 1,4—1,5) —7,6%;

BOJAa —15%;

7.50. Ecin ycrpoficTBO NMOPLUMOHHOTO HJM HENPEPHIBHOTO Pa3orpeBa
MOXHO HaNOJHHTb XKHIKHM PacTBOPOM, OUMCTKY BHIIOJHAIOT, He pa3Cu-
pas o6opynoBaHusi. B MPOTHBHOM cJyyae 3arpsidHeHHHe y3JIL MOMEIaioT
B CllelHaJbHBIe BaHHBI C XKUAKHM pacTBopoM. OuuCTKa NPOH3BOLUTCS B
TeueHne 25 MHH NPH NepeMellIHBaHHK pacTBopa (BKJIOYeHHeM BHGpaTo-
pa, ¢ NOMOLIBIO CXAaToro BO3AYXa H T.IL), 3areM pacTBOp CJHBAIOT B
ClelHAJbHYI0 eMKocTh H 5—10 MuH ero Hefitpasusyior 10%-HeM pacr-
BOPOM KaJbIIKHHPOBAaHHON cofwl paBHoro o6wema. Ilocne atoro pacTBop
CMHBAIOT B NPOMBILIJIEHHYIO KaHajuzaluio. TaxuMm ke o6pa3oM HeHTpa-
JIHBYIOT OCTATKH OYHINAIOIIETO0 PAcTBOPA B YCTAHOBKE, NOCJE YETo ycTa-
HOBKY NPOMHBAaIOT 5%-HEIM DPacTBOPOM COJHI, a 3aTeM CTpyeil BOXH.

Tlpu HcmoOJB30BAaHHH OUHINAIOIIEH MacThl €e HAHOCAT Ha 3arpf3HeH-
Hyl0 TNOBEPXHOCTH ImaTeneM., Bpemsa BosfeficTBHs NMacTH Ha CJOR Ue-
MEHTHOTO KaMHs TOJMILHHON 10 2—3 MM coctaBisier okono 25 muH. [Toc-
Je OYHCTKH NMAacTy CMBIBAIOT CTpPyeHl BOJRI, 2 OYHIUICHHYIO IIOBEPXHOCTb
HeATPAJM3YIOT TAK JKe, KAK H IIPH NPHMEHEHHH XHJAKOIO OYHIIANOIIEro
pacTBOpa.

8. SJIEKTPOMNPOrPEB BETOHA

8.1. Ilpu anekTponporpeBe 3/EKTPHYECKHHA TOK NPONYCKAIOT uepes
6eTOH KaK gepe3 OMHYECKOe CONPOTHBJIEHHe, NPH 3TOM B GeToHe BHIJe-
asiercsa Tenso. Hanpsaxenne K GeToHy NMOABOASAT C NMOMOIIBIO CTAJBHBIX
9JIEKTPOKOB.

Jaa anexTponporpeBa GeTOHa MOHOJHTHHIX KOHCTPYKUHE HCIOJB3Y-
10T MlepEMEHHBI TOK MPOMHIILICHHOA YaCTOTHL.

IlpeuMyinecTBOM 3JEeKTPONpPOrpeBa No CPaBHEHHIO C APYIMMH CIO-
cobaMu 37eKTPOTepMOO6GPAOGOTKH ABJAETCS BHACJEHHE TemJa Hemocpen-
CTBEHHO B GeTOHE, UTO OGYCJOBJHBAaeT 60jee paBHOMEpPHOE TeMIeparyp-
HOE MoJie B GETOHHOH KOHCTPYKUHH H Gojiee BHICOKHHA KO3 HLIHEHT Hc-
TOJIb30BaHHA 3JIEKTPOIHEPTHH.

8.2. DaextponporpeB 6eToHa MOXeT GHITb NpPHMEHeH INpPKH Jo6od
TeMIepaType HapyXHOro BO34yXa IJs KOHCTPYKIHH m06oro THma H
KOH(QHTypaLHH.

8.3. Brnibop napamMeTpoB TeMNEPaTypPHOroO PeXUMa 3JEKTPONpPOrpeBa
6eToHa H pacuer TpeGyeMoil MOIMHOCTH CJAEAYET NPOH3BOAHTH B COOTBET-
CTBHH C JAHHGLIMH, NPUBEJEHHHIMH B pa3f. 4 ganHoro PykoBoactsa.

8.4. DexTpUuECKHil pacyeT 3JeKTPonporpeBa GeToHa 3aKJAIOUAETCS B
onpeieNeHHH PACCTOSTHHSI MEXKAY 3JEeKTPojaMH H Heo6XoJuUMOro Ha-
NpsKeHHst MO paHee YCTaHOBJEHHOH pacueToM TpeGyeMOil MOIUHOCTH H
onpeneJIeHHON IKCMepHMEHTAaNbHOR BRAHYHHE YAENbHOIO 3JEKTPHUECKOro
CONPOTHBJEHHA GETOHA.

VYIEJBHOE 3JEKTPHUECKOE COITPOTHBJIEHHE

8.5. YaenbHoe 3/7EKTPHYECKOE COMPOTHB/EHHE O sIBAsieTcH (HIHUE-
CKHM cBoficTBOM OerToHa. Ero BeJHuNHa onpejensieTcs IJIaBHBIM o6pa-
30M COCTABOM M KOHLEHTpaulHel HOHOB B XHAKOH ¢a3e (Boja c pacrso-
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peHHEIMH B Hell TBepJHMH BelecTBaMH) 6€TOHA, ee KOMHYECTBOM B eMH-
Hune o6bema GeTOHAa H Temneparypoi.

8.6. Ha cocraR W KOHIEHTPAIHIO HOHOB B XuAKOA dase Gerona (Ges
106aBOK-3/IEKTPOJIATOR) ROMHHHPYIOUIEE BJIHSHHE OKa3HBAET CoAEpXKa-
Hue B IleMEHTe BOJOPAacCTBOPHMHX MenoYHMX okHcaoB Na,O m Kq0, ko-
TOpHle HAUHHAIOT DacTBOPATHCA B KUAKOHR ¢pa3e cpasy mocje sartBope-
HHA IIEeMCHTA BO,ZIOﬁ. Paamma B BE€JHYHHAX O 6ETOHOB, IIPHTOTOBJE€HHBIX
Ha MOPTJaHALEMEHTAX Pa3JHYHEIX 3aBOJOB-HI3TOTOBHTENEHl, GJM3KHX NO
MHHEPaJIOTHUECKOMY COCTaBY, HO C DasHHM COJAEPXKaHHeM BOJOPAaCcTBO-
PUMBIX IHEJOYHHIX OKHCJIOB, MOxeT Jocturath 8 pa3. OpHEHTHPOBOYHHE
JlaHHEIE O BeNHUMHAX @ B NpoIecce 3JEKTPOnporpeBa GeTOHOB OAMHAKO-
BOTO COCTaBa, NPHIOTOBJEHHEIX HAa [eMEHTAaX pasHLIX 3aBOAOB, NMpHBeje-
HM B npuj. 12.

YnenbHoe 3MEKTPHYECKOE CONMPOTHBJAEHHE GETOHOB OJKMHAKOBOIO CO-
CTaBa HAa LIJIAKOMOPTJIAHAHEMEHTaX 3aMeTHO BHILeE, YeM Ha MOPTAABAME-
MEHTAX C AHAJOTHYHHIM COZEPIKAaHHEM BOJOPACTBOPUMHX IIEJOYHHX
OKHCJIOB, UTO OOBsACHAeTCH aiacopbIHedi HOHOB Ha NOBEPXHOCTH TOHKO-
JHUCIEPCHBIX YacCTHU, HuiaKa H MEHBIIMM COACpP’KAaHHEM KJ/IHHKEpa B mJjaa-
KONOPTVIaHALEMEHTAX.

8.7. YBeqnueHHe HJH YMEHBIIEHHE KOJHYECTBA BOAW 3aTBOPEHHA
BHI3HIBAET CYUIECTBEHHOE CHHXKEHHE HJIH NOBHINEHHE YAENbHOTO 3JEKTPH-
YeCKOr0 CONPOTHBJIeHHs! GeToHa, Hampumep, ¢ yBesHieHHeM HauajabHOrO
Bojocozepxanus ¢ 135 no 225 a/mM® p cruxaercs B 2,4—2,6 pasa.

VYBesuueHHe HAM yMeHbUIEHHE PAacXoja IIEMEHTA BHIHBaeT He3HaYH-
TeNpHOS CHHXKeHWe MuM noBbimenwe p. Hanpumep, poct pacxona uemen-
Ta ¢ 220 10 485 kr/m3 cHuxaer p B 1,256—1,45 pasa.

8.8. Bpegenne B 6eTOH XHMHUECKHX [H06aBOK-3JEKTPOJMUTOB (KpoMe
AlLSOy u Fe:SO4 cywecrBenHo cHuxkaer senHuuHy p (TaGa 41).

Ilnactuguuupyoomue H06aBKH H 3aMejAJHTe]H CXBAaThiBaHHA Mpax-
THYECKH He BJMSIOT Ha p OerToHa.

YieabHoe 3/eKTPUUECKOE CONPOTHBJEHHEe GEeTOHA B Pe3yjbTaTe BBe-
HeHus J0GaBOK-3/IEKTPOJIHTOB CHHXKAETCA TeM B GOJbIIeH CTeReHH, deM
BHILle BesimunHa P Gerona 6e3 106aBOK, B CBA3H C 4YeM BJHAHHE no6aB-
Kn Ha p GeToHa KaxJoro KOHKDETHOTO COCTaBa HeOGXOJHMO onpeje-
JATh SKCNEePHMEHTANbHLIM NTyTeM (npui. 13).

8.9. C moBbIICHHEM TeMIEpaTyphl GETOHAa €ro yleiabHOe 3JIeKTpHue-
CKO€ CONpPOTHBJIEHHE NPONOPLHOHAJNBHO CHHKAeTCHA. 3amep3mui GeToH
6e3 n06aBOK NMPAaKTHYECKH He MPOBOAHT 3IJIEKTPHUECKOrO TOKA M HE MO-
}KeT GblTh NOABEPTHYT SAEKTPONPOrpesy.

8.10. YaenbHOE aNeKTPHUECKOE COMPOTHBJICHHE GeTOHOB HA NOPHCTHIX
3aMOJHHUTEASIX 3aBHCHT OT TeX Xe (akTopoB, 4TO M 6eTOHOB HA IJIOT-
HBIX 3anojunTenax. OfHAKO BeJuyuHa P GETOHOB Ha MOPHCTHIX 3amoJ-
HUTENSAX C TAKHM XK€ PacxoIoM BOJH M UEMEHTa BBILE, YeM Ha IJIOT-
HbI¥ 3aMOJHHTENAX RCJAEACTBHE OTCOCA YACTH XKHUAKOHX (a3s H3 Mex3ep-
HOBOro TIPOCTPAHCTBA B NOPH 3amojHuTesell. B npoiecce moanema TeM-
nepaTypel 6eTOHa MXuAkas ¢asa MOCTENEeHHO BLITECHAETCA H3 MOp 3a-
HOJHHTENS paclIMpAIIHMCA BO3AYXOM B MEX3€DHOBOE NPOCTPAHCTBO,
YTO yBEeJUUYUBACT HHTEHCHBHOCTH CHHXKEHHSA P.

8.11. IIpu TBepAeHun GeTOHa P M3MEHSETCS BCJEACTBHE NpOTeKaHHs
B HEM XHMHYECKHX, (H3HKO-XHMHUECKHX H (M3HYECKHX npoleccoB. OT
HAuaJbHOM BEJIHYHHK Pgaw [IePe] NPOTPEBOM OHO CHUIKAETCH Grarogaps
PacTBOPEHHIO B JXKHJKOH ¢ase BOXOPACTBOPHMEIX IIENOYHHX OKHCJAOB
LEMEHTHOTO KJHMHKepa M TNPOJYKTOB HOB0ooGpa3oBaHMuil, I/1aBHBIM opa-
3oM u3BecTH. CHuKeHMe p 3aMeJJisieTcsl IJaBHHM 00pa3oM B CBA3H C
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TaGnuuna 41
CHEKeHue YAe/bHOTO SJIEKTPHUYECKOro CONPOTHBIeHUST GETOHA NPH KoJiHYeCTBe A06aBKH, % Macchl BOAK!
HauMenoBanue R06aBKy saTBopenys

o5 | 1 1,5 RN EERE:
XJaopueTulit  HaTpHA 0,8 0,6 0,5 0,4510,3 (0,24 | — —_ — — —
XnopueTHE KaJbuHil 0,85 0,7 0,6 0,5 | 0,4 —_ —_— — —_ —_ —
Xaopucrwii HaTpHE MIIOC -~ - - - - - (021 — 10,18 -~ —
XJIODHCTHH KaJlbLRuH
AzoTtHcTORMCNEIA  HATPHHA 0,84 0,69 0,58 10,49{0,39| — |0,23] — - 10,2 —
(suTpUT HaTpHS)
Asornogrcantft HaTpHil 0,86 0,72 0,63 |0,54)0,48| — - — - —_— —
(nuTpar HaTpHA)
XJIopHeTHIf KaJbUEA IJoC — - -— — — 10,25} — 0,22 — — | 0,11
430THCTOKHC/LEA  HATpHH
(uuTpUT HaTpHA)
HHXK — —_ - — — 10,36 — 10,3 — — 10,23




Gu3NYeCKUM CBSA3BIBAHHEM BOJH
3aTBOpeHHs No Mepe apcopOum-
OHHOTO CBA3biBaHUst BOJbl 06})8-
sylouielics Koa/MonaHoH  dasol
HOBOOOpa3oBaHui, a TaKkxKe B
CBSI3H C 3aMeJlJIeHHeM pacTBOpe-
HHUSl 3JIEKTPOJHTOB B KHAKOH
dasze no Mepe ee HACHILEHHA.
YleapHoe AEKTPHYECKOe COnpo-
THBJIEHHE JOCTHrAeT MHHHMAaJb-
HOM BeNUYHHBl Pupm, NMOCJAE Yero

LiesH02 Inexmplveckoe Lonpomubnenue Semosa p,0n M

QHO HAQYHHAET BO3PAaCcTaTth BCJEA-
CTBHe XHMHYECKOrQ H (Qu3HYec-
S N KOro cBsi3bIBAaHHUA BOJABI, HCNape-
LN < HHS BJjarH u3 GeroHa, o6pasoBa-
HHA 3aMKHYTHIX NOp B CTPYKTY-
pe ueMenrtHoro xamus. [Iphamep-
HBIfi XapakTep KpPHBOH H3MeEHe-
TIpo00I RIEASHOGTTS SAERTPOApOZpES Y Hua p OeroHa B mpolecce €ro
SJIEKTPOIIPOrpeBa MOKa3aH Ha
Puc. 17. HameHeHHE YNeABHOTo 9JEKTPH- puc. 1
YeCKOr0 CONPOTHBJEHHA GETOHA B Mpo- 8.12. YBennuenwe mponOi-
uecce SIEKTPONpPOrpesa KHUTENLHOCTH NPeABapHTEILHOrO

BHIZAEPXHBAaHHA OeTOHa He3HauH-

TeJbHO CHHXAET Pmax M NPAKTHYCCKH HEe HIMEHSET QOuua. CKOPOCTD
nojbeMa TeMmmepaType! Oerona B npeaenax go 30°C B uwac moutH He
BJHSET HA Qwmas, MPH 5TOM BeJHYHHA Pwus HACTYNACT TIPH TEMIeEpaType
Gerona 50—60° C, IloBhbilzenHe TeMIePATYPH H30TEPMHUECKOTO MpPOrpe«
Ba M €ro NPOAO/IKHTEJBHOCTH NDHBOAHT K yBeJHYEHHI0 p GerToHa,

8.13. C yyeroM BAMAHMS BCEX YNOMSHYTHX (AKTODOB IPH 3JEKTPO-
nporpeBe 6eTOHOB 6€3 N06ABOK Puaa MOMKET HAXOAMTHCH B Ipekenax oT
4 10 25 OM-M, Puar — OT 2 10 20 OMm-M, Biusuue 406aBOK MEKTPO.H-
TOB MOXHO ONpeneNfiTh 10 NaHHHIM, MPUBEAEHHHIM B Taba. 41.

PacyeT neobxonumoro HanpsxKeHHS Ha 37eKTpPOJAX B NepHod NOAB-
eMa TeMmepaTypel 6eTOHA CJEAYET OCYIUECTBJSATb MO PACUETHOH BEJHYH-
He yAE€JbHOTO 3JEKTPHYECKOr'0 CONPOTHBJEHHA

0
Ppace = .ﬂfz&;:_w . ©9)

BelWuUHH Ouay U Puum HEOOGXOLHMO ONPEReNSTh IKCIEPHMEHTANLHO (CM.
MeTONWKY B NpuJ. 13) I/s1 KamIOro KOHKPETHOro cocraBa GeToHa.

Jlna npeiBapUTENbHBIX PacyeTOB NPH HM3BECTHOH BeJHUHHE Puax PE-
KOMEHAYeTCA NPHHUMATh Qpaen=0,85pnaq B ClyYae 3aznexvponporpeBa Ge-
TOHOB Ha TJIOTHHIX 3aNlOJHUTENAX M Ppacy=0,8 Pray ~— HA NOPHUCTHX 3a-
NIOJHATESX.

8.14. DyeKTPOAH M HX pasMeleHHe B OGeTOHE AOJUKHLI YAOBJETBO-
PATH CJaenyiomuM TPeGOBAHUAM:

a) MOIIHOCThH 3JEKTPHYECKOTO TOKA, MPOXOAALIEro yepe3d GeToH, A0J-
JHa COOTBETCTBOBATh MOINHOCTH, TpebGyeMmofi MO TENJIOBOMY pacuery;

6) aneKTpHUeCKoe NoJe B GETOHe H COOTBETCTBEHHO TeMIEpaTypHOe
nose LOMKHB GHITH IO BO3MOXKHOCTH DaBHOMEPHBIMH, UTO ofecrneyuna-
€T CHHXKEHHe PacXoAa 3JIeKTPOIHEPrHH NpPH NpOrpese;

B) 2JEKTPOAH IOJKHH IO BO3MOXHOCTH PACIOJAaraThCs CHapyXH
nporpeBaeMoil KOHCTPYKUHH A obeciedeHns HX 000paynBaeMoCTH;
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Puc. 18. 3,,“Tponporpen GeToOHAa NAACTHHYATHIMH 9JAeKTPOAAMK

- a ¥ nAUPAKEHHE Ha SAEKTPOLAX; 6 — CXema NOAmKMioYes
:"."ga‘%mfg ”‘;mgp&cq;?_ :l‘gu Hanpameg%x Bcom-ne'rc'raenﬂo 49, 60, 70, 85, 103, 121
312,38, 4, 5,6, i

r) 5MEKTPOAb AOKHH NOAKMIOUATBCA K TOKONOZBOASIIMM NPOBO-
JaM 1o BO3MOXHOCTH A0 Hadaja GeTOHHPOBaHﬂS{, YTOOH OCYIIECTBJATD
snekTpoRporpeB GeToHa MO XOAY YKPaAKH M YMJOTHeHHs GeTOHHOH cMme-
CH Wip Cpa3sy NOCae OKOHUaH¥si OSTOHHPOBAHHS KOHCTPYRUMH BO m3be«
JXKaHHe HeJOMYCTHMOro OCTHIBAHHS H 3aMep3aHusi G6eTOHA.

8.15, Tunel 3JEeKTPOJOB, NPHMEHAEMBIX NPH 3JEKTpPONporpese Gero-
Ha, HX XapaKTEPHCTHKH M pasMepH NpHBeAEHH B Taba. 42.

8.16. Daekrponporpee GeToHa MOMKET GHITH CKBO3HHIM, KOTHA 3JeK-
TpHUecKHH TOK NPOXOAHUT YepPes Bce CEUEHHe KOHCTPYKUMH M TEIJIO BB«
Aensercss B ofbeMe Beefi KOHCTPYKUMH, WIH NepHpepHAHBIM, NPH KOTO-
POM 3/EKTPHUECKHA TOK NPOXOAZHT depes nepudepHiiHHe cJOoH OeToHa,
Harpesaf HX, a OCTaJIbHas yactp 6eTOHa HarpeBaerTcs 348 CYET TeEIIone«
penaun oT neprdepuiiHbx cyoes. ITpy MpOYMX PABHHX YCAOBHAX CKBO3«
HOft mporpes oGecneurBaer Gojee paBHOMEDHOE TEMIepaTypHOE MOJe B
KOHCTPYKLKH, UTO NO3BOJISIET NOAHHMATL Temneparypy ¢ 6oabmel cxo-
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Tabanma 42
CopTaMeHT CTaJIH, XapaxkTepHhie BpeMs1 YCTaHOBKH W TIORKJ O~
Tuna 31€KTPOROB Onucanxe P PasMephl, MM yegHs
[Tnactuauarse Cilolinbie  NJAACTHHM, 3aKpwBawompe | KposenpHas crams HaM BH- | Jlo Hasama GeToHHpOBa-
O[OTHBOMOJIOXKHEE (Mapajiesibibe OX- | ceuka npH o6uBKe NaAyOH | HHS KOHCTPYKLHH
Ha [APYroH) NJOCKOCTH KOHCTPYKUMH | aepeBsivHOH omany0Okd, JH-
CTOBas CTalb NanyGH Merai-
JIMYECKHX IIHTOB ONaNyGKH.
PasMepti COOTBETCTBYIOT pas-
MepaM 3JIEMEHTOB ONaJjybKH
IlonocoBeie Hoanock, pacnonoxeHHne mapauieasho | KpoBeapHast cranp Wi - | To xe
Ha paccrosHAd 10—40 cM OfHA OT [ cTOBasg CTalb TOJUIMHOH 10
ApYro#, 3akpenJieHHbie Ha INHTax Ae- | 4 MM, mupuHod 20—50 MM
peBsiHHOH onanyOkn uAaH Hak/JIaJHHX
JAePeBAHHBIX IHTAX
CrepxKHeBHE Crepxuun (npyTkH), ycraHaBauBaeMule | Kpyrnas cranp pramerpowm | [Tocie oKOHYaHHA HAH 1O
(sabuBaeMule) B CBexeyJOXKeHHb#E Ge- | 4—8 MM Mepe GETOHUPOBAHWA KOH-
TOH HJIH 3aKpenaseMbie Ha JAepeBAHHOR CTPYKIHHA
onajiybxe
CrpyuHuie Crepxnn (mpyTku), ycranaBnupaeMue | Kpyrnas cranp auaMerpom | lo nawana GeTOHHpOBa-
0 OCH WM IlapajielpHO OCH AJHH- | 6—12 MM HHUA KOHCTPYKLHH

HOMEPHOH KOHCTPYKIHK




Puc. 19. CxeMn pasMenienus m MOXKAIOUEHNs NOAOCOBLIX SJIEKTPOAOD

a--Npu CKBO3HOM Nporpepe; O — IOpH OXHOCTOpoHHeM Hkepudepufinom nporpese
KOHCTPYKIHE TonmuuoRt 30 cm; 6 — npu nepudepuitHOM nporpese KOHCTPYKIU
TOJMHHOA Gonee 30 cm

pOCTBIO B OCYIIECTB/SITH H3OTEPMHYECKHH NMporpes MeHbine#l HPCXOJIKH«
TeAbHOCTH ISl AOCTHXKEHHA 3aJaHHON NPOYHOCTH B HaHMeHee HarpeThix
80oHaX GeToHa.

8.17. Tlpn saexTpornporpese HeapMEpOBAHHOrO GETOHA WM Keneso-
GeToHa ¢ apMaTypofi, He HCKa)kamllell SJEeKTPHYECKOrQ NOAS MeXAY
snexTpodamu (n. 8.29), B nanGoabineli cremeus ynopiaeTsopseT TpeGo-
BaHHAM, H3J0XEHHHIM B N, 8.14, DiacTHHUATHE JEKTPOABL. DNEKTPOAH
Ha TPOTHBONOJOKHBIX NOBEPXHOCTAX KOHCTPYKUUHM NOAKMIOUAIOT K pas-
HeM da3am (puc. 18, a).

JnekTpuuecKan MOIIEOCTL IIPH NMPOXOXKAEHHH TOKA MEXAY NJACTHH-
YATHIMH 3JIEKTPOLaMH uepe3 6eTOH ompefieaseTcs Mo Gopmyie:

Ut
2 ppacu
rae P — ylensHasi MOWIHOCTH, KBT/M3;
U — nanpsxeHHe Ha 3JeKTpoAax, B;
b — paccrosiHHe MEXAY SJAEKTPONAMH, M;
P — pacueTHoe YAeNbHOE SJNEKTPHUECKOe CONPOTHBJEeHHe GeToHa, OM-M.

Io dopmyae (30) moctpoeH rpadux ma puc. 18,6, xoTOpHIl 1103BO-
AAeT 110 TpEeM H3BECTHHIM NapaMerpam ONpPeAesHTb quBemeﬁ:

a) N0 3aRaHHHIM yAeJbHON MOUIHOCTR P, PaCCTOSHUIC MEXAY SJeK-
TPOJaMH b M TO H3BECTHOMY YIENLHOMY 9/IeKTPHUECKOMY CONPOTHBJE-
HUI0 p — TpeGyemoe uanpsikenne U,

6) mo 3ajmaHHHIM YAenbHOH MolHocTH P, HampsxeHuwo U u no us-
BECTHOMY YAEJbHOMY 3JNEKTPHYECKOMY CONPOTHBJACHHIO P ~— HeoOXonH~
MoOe pacCTOsIHHe MeXAy 3jekTponaMu b;

B) 0O 3aJaHHWM BeJHYHHAM Hampskeuwus U, paccroswusi Mexay
97IeKTPOAAMH b H IO H3BECTHOMY YAeJNBHOMY 3JIEKTPHUECKOMY CONPOTHB-
JIEHHIO Ppacs — BEJHAUHY YIAEJNbHOA SJEKTPAYECKOH MOWHOCTH P,

8.18. C nesbi0 SKOHOMHMM MeTaj/ia BMECTO NIAACTHHYATHIX 3JIEKTPO-
JIOB, 3aKpelVIieMBIX Ha JEPeBAHHHX ONaJyGOYHHX INHTAX, MOT'YT IIpH-
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MEHATBCH OO0MACABLIE MEKTPONH. Bce 3MEKTPOAB, PACHONOXKCHHHE Ha
OJHOA NAOCKOCTH KOHCTPYKUMH, MOAKJIOYAIOT K OXHON (hase cerH, pac-
NOJNIOXKeHHbe HAa TNPOTHBONONOXKHOH  IVIOCKOCYH —K Apyrod  daae
(pue. 19,a).

BeJAYHRY 3MEKTPHYecKOd MOMMOCTH NPH CKBO3IHOM nporpese Gero-
Ha TIOJIOCOBHIME 2MIEKTDOAAMH MOMHO ONPEAEJHTH 5O Trpa(uKy Ha
puc. 18,6, yMHOXKaf MOLHOCTh, NOJYYERHYI0 MO Tpaduky, Ha Ko3dou-
uyent £ (raba. 43).

Tabauna 43
Kos®unuenr Z 1p » BeauIuHe OTHOMICHUA
PaccTosinne 0,3 I 0,4 I 0.6 | 0,8
Meﬁgﬁ;ﬁ e:,: - IlIupuHa snMeKTpoRa, CM
p s |2 s [ 2 |5 J2fs
10 &9}_4 _ (L&_%E . 10,75410,9521 _{ 0,85
0,925 0,847 0,704 10,934 0,806
0 | 0862|007 | jo.siel |08 |_ |00
0,825 | 0,956 0,884 0,752 0,63
30 _ofosms | _ ol loasi |
0,9 0,818 0,671
40 — | os8 H0824
0,854 -
60 —joss | -~ -
0,806

[Tpumewanue 3nauenve koadHlMenta Z Ana MPOMEKYTOTHHX
BeMHUHH b, { B @ cAelyeT onpellellsiTh HETEPNOJANHEN,

8.19. TToJ0COBEIE 3/IEKTPOA IPUMEHAIOTCH A/ NepudepHiTHAro 3aeK-
Tponporpesa. CoceflHHe 3JEKTPOIH MOJKIIOUAIOT K DPAa3HnM Qasam cerH,
NepeMeHHBI TOK MPOXOJUT OT 3MEKTPOJA K 3NEKTPORY uepes nepude-
pHiubllt cnoli Gerona. [TouTh BcA 3JeKTPHUECKAs MOLIHOCTL OPHXOAMTCH
Ha caofi ¢ TOoNMHOH, paBHOH mpumepro 0,5 paccToAHHA MEXAY cocels
HHUMH 3/€KTPOJAMH.

BeronHble KOHCTPYKuMM TOALIHHOM A0 30 cM MOXHO [pOrpeBaTh
IpH OXHOCTODOHHEM DAcIOJIOKEHHH NOJOCOBHIX 3JeKTpoios (pHc. 19, 6).

B sTOM cjlygae pPasHOMEpHOe TeMIePaTypHoe moJe B OetOHe obece
neynBaeTcsl OPH PacCTOAHUM b MeXAY COCeIHHMH TOJOCOBEIMH 3JIEKTPO-
aMi, GJIH3KOM K Y/BOGHHO TOJILMHE KOHCTPYKUMH. IIpH HEBOSMOMHO-
CTH HCHOJ/Ib30BAHHsI TAKONO PACCTOSHHA MEXAY 3MCKTPOAAMH AJA KOH<
cTpyKuuii ToMmEHOH Gosee 20 cM u3-3a HEOOXOQMMOCTH OpPHMEHEHHS
nNoHuXeHHOro Hanpsixenus (n. 18.28 namHoro Pykomogcrsa) ciexyer
YYHTHBaTb, 9TO TeMIepaTypa B Cjoe GETOH4, B KOTOPOM pPaClOJOXKEHH
3aeKTpoasl, 6yaer Ha 15—20° C Gosblie, 9eM HA NPOTHBOMOJIOKHOK MO~
BepXHOCTH 6eToHa,
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VienpHas STEKTpHYRCKAs MOLIHOCT: RPH OAHOCTOPOHHeM mepude-
pufiHoM nporpese GeToHa KOHCTPYKUHit OrpaBHYeHHON TO/LIHHE! ONpeje-
agerca no popmyne

1,67.10—302

4  a\’
e Gy

rae B — To/linHA KOMCTPYKUHA, M;

4 — paccronHHe MEKAY PAIHOUMEHHHIMH 3ACKTPOLAME M;

@ — IIKPHHA JIEKTPOIOB, M;

o — Ko3(puRHEHT, paBHHi npu Tpex(asHoM Toke 1,5, mpH 0xHOpA3HOM
TOKE 2.

Mo ¢opmyne (31) nocrpoeun rpapuxu (puc. 20, 4, 6, 8), KOTOpHIE
TIO3BOJIAIOT:

a) 1o 3ajaHHEIM YAENbHOH MomHocTH P, TonllHHe GETOHHOH KOH-
CTPYKUHH B, pacCTOSHHIO MeXJy 5JeKTpOAaMH b ¥ N0 H3BECTHOMY
VASNLHOMY 3/CKTPUUECKOMY CONPOTHUBJCHHIO OTOHA Ppacy OMPENEIHTH
HeoOXoauMoe HampsikeHue {/ Ha 3JeKTPOLAX;

6) no 3ajaumEBIM YAeABHOH MomHocTu P, Tonmwuee GeToHHOfl KOH-
CTPYKUHH B, Hampsikewuio ga aaektpodax U u 10 H3BECTHOMY YAQMIL-

P =

(62)]
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Pac. 20a. Tpadmx Aas pacuera nepnidhepsfinoro nporpesa npm OAHOCTOPORHeM
PEACHOIOKCARN NOAOCORLIX INEKTPOAOB Gerona WOHCTPYKNUA tommumol B=10 cm
(o6o3uavenna no puc. 20 B8)
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HOMY 3J€KTPHUECKOMY CONPOTHBJCHHIO Dpacy ONPEAENHTHL Tpebyemoe pac-
CTOSIHNE MEXKNY IeKTPonaMH b;

B) Mo 3aJaHHLIM TOJMIHHE OETOHHOH KOHCTPYKUHH B, HanpsiKeHwio
Ha sneKkTpofax U, paccrosinuio MeXAy a/eKTPOAaMU b H NO H3BECTHOMY
YACKLHOMY SACKTPHUCCKOMY CONMPOTHBACHUIO Ppacy ONPEACNUTL SJAEKTPH-
UeCKYI0 MOHIHOCTD P,

8.20. ITepudepuiinbiii 27eKTPONPOrpes GETOHBBIX KOHCTPYKHHH TOJI-
muHOH Gomee 30 cM peKOMeHZYeTCs OCYLIECTBJSTb C Pa3MellleHHeM No-
JIOCOBBIX 2JIEKTPOJAOB Ha KaX[0# IJIOCKOCTH KOHCTPYKuMH (CM. pHC.
20,8). Ilas 3TOFO caydasm SJIEKTPHYECKYI0 MOIIHOCTb OHPEAENSOT B
pacuere Ha 1 M? OBepXHOCTH KOHCTPYKLHHU 1O dopMyJie

0,785.10—3 2
Pp=—" ) (32)

b
ppacq b lﬂ 2,54 T

r,t}tse P — ynenbHast 9eKTPHYECKas MOIIHOCTb Ha €JMHHIY ITOBEPXHOCTH,
kB1/m2,

Tlo dopmyne (32) mocrpoen rpadHk mHa puc. 21, KoTophlii no3sons-
er:
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Puc. 206. I'paduk Aas pacuera nepudepuilHoro TmporpeBa npH ORHOCTODOHHEM
PacnosioXeHHH NOJOCOBHX EKTDOAOB OETOHA KOHCTPYKHME ToamikHol B=20 cM
(oGo3rauenus no puc, 20 B)
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a) Mo 3aMaHHKIM YAesibHON MOUIHOCTH P .5 PACCTOAHHIO MENAY
3AEKTPOAAMH & W MO H3BECTHOMY YAEALHOMY VIGKTPHUECKOMY COMPOTHB-
JeHHIO Ppacy ONPeRENHTh TpeGyeMoe HampsxKeHue Ha snekTporax U,

6) mo 3aMaHHHIM YAENBHOH MOILHOCTH Py, HATPSIKEHHIO Ha JeK-
Tpomax U u no H3BECTHOMY YAENBHOMY 3JEKTPHUECKOMY CONPOTHBJC«
HHIO Ppacy OTpPERENHTh TpebyeMoe pacCTOSHHE MEXKAY NIEKTPORAMH b;

B) TMO 3aJaHHHM HaNpsXKeHHI0 HA slekTponax U, PacCTOSHHIO MeX-
Ly 3AEKTPOJAMH b H 110 HU3BECTHOMY Y[eJbHOMY 3JEKTDHUECKOMY CO<
NPOTUBJEHHIO Ppacy ONPENENHTH SNEKTPHYSCKYIO MOUIHOCTE P, .

Tlpr OTCYTCTBHH CTa/JH HY>XHHX COPTAMEHTOB BMECTO IIOJIOCOBHIX
9/IGKTPOJOB RONMYCKAETCS MPHMEHATH JEKTPOAH H3 Kpyraoi cramm. Wx

a
puamerp onpeflensierca cooTRomenneMm d = -2— .

8.21. Pa3HoBHIHOCTbIO HepA(EPHAHOTO SJEKTPONPOrpeBa SBJSETCH
HpOrpeB apMHPOBAHHLIX KOHCTPYKUMH ¢ HCMOMB30BAHHEM MeETA/IHYeCKOR
onany6KH B KauecTRe 3JMeKTPoia. 3aluTHHA Cof apMatypel JOMKEH
GuTh He MEHee 3 CM, pasMep sdefiKH apMATYPHEIX CETOK MHJIH KapKa-
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Pue. 208. T'paduk pana pacuera nepudepulinoro Aporpesa UWHH ORHOCTIPOHHEM
PACMONOKEHHH MOJOCOBHIX 3JEKTPOAOB OeTOHA KOHCTPYKHHHA TOMUEMHOA B=30 cMm
1.}, 1-2, 1-3, -4, 1-b — npn manpmxennn 49 B; II-1, 11-2, 11-3, 11-4, II-5—60 B;
II1-1, I11-2, I11-3, 111-4, 111-6 — 70 B; IV-1, IV-2, IV-3, 1V-4, IV-5~85 B; V-i,
V.2, V-3, V-4, V-5—103 B; VI-i, VI-2, VI-3, VI-4, VI-5— 121 B; DpacuerHoe
YieabHoe 3JeKTpHYecKOe conpoTuBaeHue [, 2, 3, 4. § — COOTBETCTREGHHO 2, 4, 8,
12, 16 OmM'M; NPY WHPHHE TOJOCOBHIX 9MeKTPoaoB 0,02 m— 1/, &, ¥, 4, & n
0,05 m — 17, 27, 3", 47, &7
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PHuc. 21. Ppaduk aas pacueta nepudepuniinoro Harpesa GeToHa KOHCTPYKUKA Ton-
munoli Goaee 30 ¢cM ¢ moOMOINLIO nonocon:)ax aneKTpoAOE (0003HAYEHHA — 110
puc. 208

cos — He Gosee 40 cM. Ilpu 5TOM BO3MOXKHH CJeLyOLIHE CXEMBl KOM-
myTauuu (pHe. 22):

a) Bce WIMTH onajayO0KH TNOAKMIOYAKTCH K OJHOH (hase, apmatypa
sazemanercH {onHO(hA3HBI TOK);

6) nosOBHHAZ WHTOB NOJAKJIOUaercs K oXHOMA ¢ase, Bropasd NMOJOBH-
Ha 3asemasercd (onHOMASHLY TOK);

B) onajnyfka paspaesasieTcss HA TPH YACTH, KaXAasg H3 KOTOPHX INOXA-
KiaIOuaeTcs K OAHONH u3 das, apmatypa szaseMasercs (TpexdasHblii TOK);

r) omajaybka pasje/aseTcs Ha TPH 9aCTH, Ka)kJasd H3 KOTOPHX NOX-
Kmo)qaeTcx K oauofi us ¢as, apmatypa He sasemaserca (Tpex¢asublii
TOK).

DVIEKTPHIECKOR CONPOTHBJACHHE CHCTEME! NPH HCHOJNB3OBAHHK CXEME!
6 BMECTO CXeMHBl @ yBeJH4YHBaeTcs B 2 pasa,

IIuTer MerajnHueckoll onasnyOKd, NOJAKMIOYEHHHE K Pa3HHM (a3aM,
JOJKHB OBITH pasfefieHnl H30JAATOPAMH H3 IJIACTMacCH HJH JepeBa HiH-
PHHOH He MeRee JABOAHON TOJUIHHHL 3ALIHTHOTO CJIOS apMaTyphl.

DnexTpHyecKoe COMPOTHBJEHHE CHCTEMH «METANIHYECKHA LIHT ona-
Ay6xu — apMmarypas onpefeasercd no dopmyne

__Ppacy Sq ) 2
R = e m[m sh( : )} (33)
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Tpase—1- A

Puc. 22, CxeMa KOMMYTalHH NPOrpeBa ¢ HCNOAL3OBAHHEM B KaueCTBe 3JIECKTDOAOB
IIHTOB METANNHYECKON OnaxyOKu

a, 6 — a9 ogHOGa3HOro TOKa; 8, 2 — AJast TpexdasHOro TOKa; I — IGHT OnanyG-
KH; 2 — 6eTOH; 3 — apMaTypRag ceTKa; 4 — H30asTOD

rae S — TOJIIKHA 3aLUUTHOTO CJIOS, M;

g — pa3mep AYeHKH apMaTypHl, M;

sh — cHHyc rHnepGOnHIecKHH;

d — nuaMeTp apMaTYpPHHEIX CTepXKHei;

1 — obmas oauHa cTepxkHelk Ha 1 M? apMaTyPHOR CeTKH.

Ecnn apMaTypHasi cerka H3rOTOBJeHa M3 CTepXkHell Dasworo jaua«
MeTpa M eC/lH DasMepH sueiiKH B PA3HEIX HANPABJEHHAX Paa3JIHUHBL, /€K~
TPHYECKOE CONPOTHBJICHHEe MeXIy omany0koil H KaxAoH cHcTeMod Ia-
paJesbHBIX CTepxHefi Ry # Ry BHUHCAACTCH OTAEABHO, & 3aT€M HaX0-
AT ofilee cONPOTHBJICHKE NO HopmyJe

R{R,
Ri+R,~

ITo ¢opmyne (33) mocTpoeHn rpadguku Ha puc. 23, 10  KOTOPHM
MOXHO ONpeIesITh 3JEeKTPHUECKOe CONPOTHB/EHHE CHCTEMbl IPH pasHHIX
3HaueHHuAX S, g u d.

8.22, CrepikHeBHle 9JeKTPOAH Haubonee LeAeCOOGPA3HO NPUMEHSATH
B BHJAe INIOCKHX TPYIN, 3JeKTPOJAH KOTOPHX NOAKJIIOYAiOT K OZHOR da-
se (puc. 24,a). Mcnonp3oBaHue TakHX 3JEKTPOXOB NPHUBOAHT K GOJbe
e paBHOMEPHOCTH TeMIEpPaTypPHOTO 1OJsi B OeTOHe, 4UeM TNPH HHOM
PAacCIIONIOXEHHH CTEPXKHEBHIX 3JE€KTPOAOB. YeJbHAS 3JeKTPUYecKas MOII-
HOCTh TIPH 3JIEKTPOMpOrpeBe GeTOHa NJOCKMMH TIPYNNaMH CTEPMHEBHIX

R= (34)
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ruc. 23. I'paduku NI onpeleNeHHMa 9JEKTPEYECKOro CONPOTHBReHNs 3ANRTHOrO

chaod GeToHa npu nepudepHiHOM MNPOrpepe ¢ HCNOJAb30BAHHEM B KayeCTBE HJEKT-

POAOB HIHTOB MeTajauuecKof onanay6Gku npH pasmepe svelikd apMaTypHOH CETKH:

a—10cm; 6 —20cM; 8—30cMm; 1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13 — RuaMeTphl

apMaTYpHBIX CTepXKHEN cOooTBEeTCTBEHHO 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28,
30 MM

3JIeKTPOJOB onpejensercs no Gopmyie
p 3,14.10—3 2

35
bh( ] h + = b) , )
aln — —
Ppacu wd "
rae d — IHaMeTp 3TEKTPOAa, M;
h — paccTosiHne MexJy OCSMH 3JEKTPOJOB B IJIOCKOH Tpymne, M;
b — paccrosiHue MeX/IYy OCSMH 3JEKTPOJOB B COCEJHHX MJICCKHX FPyM-
flax, M.
Ilo dopmyne (35) mocTpoeHa nomorpamma Ha pHc. 24, 8. Ilpu ee

MOCTPOEHHW OTHOLIEHWE —~ MPHHATO TakuM, uToGn B GeToHe Temmepa-

TypHHE IpajHeHTH B IPOLECCe 3JeKTponporpesa He mpessiiann 1° Clem.
Huametp snekTpoaos npUHAT papHniM 6 MMm. Homorpamma mosBosifer:
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Puc. 24. Tiporpep GeroHA cTepsHeBLMH SAEKTPORAMH

G = IAOCKHMHK 3ACKTDOAHEIMU TPYNNAMHU; O -~ Y3KHX CCUSHHN «~ ONUHOUNEIMHE SReKe

TPORAMHU; 8 —~ HOMOTpaMMa IS &CYeTa [POrpeBa UAOCKHMH SACKTPORHBIMH Iy«

naMu (o6o3HayeHRs KaK HAR pHc. 20); &@-—rpadHR AAA OfpesedeHHs pacxoga

SACKTPOAHOA CTaAM ABaMETPOM € MM NPH HCHONLIOBAHUE NJNOCKMX IDYDH CTEpXKe
HeBBHIX 5JEKTPOAOB

a) Mo 3ajaHHEIM YAEAbHOH MouHocTH P, manpixenuid U W U3BecT«
HOMY YAE/bHOMY 3JIEKTPHUECKOMY CONDOTHBJIEHHIO Ppaca ONPEACIHATL He«
06XORMMOe DACCTOSHKE MEKAY MIOCKHMHE SJNCKTPOAHLIME pylnaMa b
# MeXJY 3JeKTPOAAMH B rpyune k;

6) 1o 3an2BBMM YAEALHOH 3MEKTPHRECKOH MOIGHOCTH P, paccTom-
HHIO MEXAY NJIOCKAMH 3JAEKTPORHBIMH FPYUNaMH b U H3BECTHOMY YAe/bs
HOMY 3JIEKTPHUECKOMY CONDOTHBJIEHHIO QOpacy ONPEAEMTH HeOOXOAHMOE
HanpsXeHRe Ha 3AekTpofax U H PACCTOSIHHE MEXIY 3SJeKTPOAAMH B
10cKo# rpynme h;

B) 10 3ajaHHHM HaNPSKEHHIO HA SAekTpoiax U, pacCTOAHUIO MeX-
Ay TMJOCKHMH 3€KTPORHHIMK TIPYIOAMH b H M3BECTHOMY YASJBHOMY
INEKTPUULCKOMY COI‘[pOTKBJIeHH!O pacy OUPEACAUTE PACCTOAHHE MENKAY
IIEKTPOAaAMy B NAOCKOH prHl‘Ie H yﬂem.nyxo SJICKTPUYCCKYIO MO~
HocTh P.

Pacxoj cTasd npa MCHOMBLIOBAHAH IVIOCKHX IPYMI  CTEPKHEBHX
/EKTPOLOB MQXKHO OPHEHTHPOBOYHO NpHHHMarh N0 Tpaduky Ha
He. 24, 2.

f 8.23. Ilas saexrponporpesa GETOHHHIX H Kee300eTOHHHX JeMeH-
TOB MaJjloll TOMUAHN ¥ 3HAYHTENBHON NPOTAKEHHOCTH HCHOIB3YIOT OfH<
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HOUHBIE CTeDXKHEBHIE 37eKTpoabl (pHC. 24,6), KoTOpbie yCTauaBAHBAIOT
B GeTOH H IOAKJIOUAIOT K pPasHuM (azaM. YaenbHas 3/eKTPHYECKas
MOIIHOCThL NPH TAKOM pa3MeLleHHH 3JeKTPOJOB onpeiensercs mo ¢op-

e 4.10—3y2
3,14.10—
P = . (36)
b

B
Blaln — 4+ ——
Ppaca ( d + ) )

JNisi 2/eKTPUYECKOTo pacueTa NMPOIPeBa SJEMEHTOB Majol IHPHHL
OJMHOUHEIMH CTEpXKHEBLIMH 3JIEKTPOAAMH MOXKHO MOJb30BATHCA HOMO-
rpaMMolt na puc. 24, 8, cuuraa B=A.

8.24. B cayuasax, KorAa NpHMeHEHHe IJIOCKHX FPYNI HEBO3MOKHO
H3-32 HaJMYHA B KOHCTPYKUHH COOTBETCTBYIOIIHM 00Pa30oM pacnonoxkeH-
HOU apMatryphl, CTep:KHeBhle 3JEKTPOAH Pa3sMeIlaloT B MIAXMATHOM MO-
pszke, CxeMa KOMMYTauHH 3JEKTPOJOB DpHBejeHa Ha puc, 25,6, rpa-
UK JJ151 3MEKTPHUECKOI'o pacuera mporpesa Ha puc, 25, a.

Ipadux na puc. 25, 8 nosponser:

a) o 3afaHHLIM YAeJBHOM 3/IeKTPHUECKOR MoumHocTd P, Hanpsxe-
HUI0 Ha 97eKTpofax U W M3BeCTHOMY YAENBHOMY 9JEKTPHYECKOMY CO-
NPOTHBJEHHIO Ppacy OTNPEAEAHTb TPebyeMhe PAcCTOSHHA MEXAY SJeKTpo-
Jamu b=h;

6) 1m0 3aKaHHBIM YZAeNbHON 3JeKTpHuecko#t momuoctH P, paccros-
HUSIM MEXAY SAeKTpoZamu D=h W H3BECTHOMY YJe/lbHOMY 3JeKTpHue-
CKOMY CONpPOTHBJICHHIO Ppacq ONPEACNHTH TpebyeMoe HanpsixeHHe Ha
asnextpoaax U;

B) 0O 3aflaH¥LIM PACCTOSHHAM MEXAY saexTpodamu b=Ah, TpeGyemo-
My HaNpsKeHHIO Ha 9MeKTpoAax U H H3BECTHOMY YICJIbHOMY 3JIEKTPH-
YeCKOMY CONpPOTHBJEHHIO Ppacs ONPEAEIHTL YHENBHYIO 3JEKTPHUECKYIO
MOIHOCTD P,

8.25, CTpyHHble 9MeKTPOAH HPHMEHSIOT AJ8 3JeKTponporpesa Ge-
TOHHHX ¥ KeJe300eTOHHHX KOHCTPYKUHH, AJIMH2 KOTODHX 3HAUHTEILHO
Goubllle pa3MepoOB IHONEPEYHOTO CeueHHs — KOJIOHH, 0aJsiOK, IPOroHOB, MO-
HOJIHTHHIX 5/E€MEHTOB COOpHO-MOHOJNHTHHX KOHCTPYKUMH H T. I.

Ecau nporpes CTPYHHBIMHM S/EKTPOAAMH KOHCTPYKHHH C YETHIPbMSH
apMaTypPHLHIMH CTEDPXKHAMH B YIVIaX CEUeHHS OCYIleCTBJASeTCA B JAepeBdl-
HON onany6Ke, CTPYHY HAM TDYNHNY CTPYH YCTAaHABJAHWBAIOT NO OCH KOH-
cTpykuuu (puc. 26,a, 6) u NOAKIIONAOT K OAHOK ¢ase, a apmaTypHue
CTepXKHH — K Apyrofi (hase WM K HYJEBOMY NPOBOAY. YIeabHas 3JeK-
TpHUeCcKas MOLIHOCTH ONpejesercs No dopMmyse

6,28.10—3 U2
P = v -, 37
L2 4 b
Ppacy B2 In 4 od

rae B — cropoHa ceueHHs KOHCTPYKIHH, M;
b — paccrosiHie OT OCH CTPYHH A0 OCeHi apMaTypHBIX CTepiksedl B yr-
Jlax ceyeHus, M.

Io ¢opmyae (37) mocTpoeHa HOMorpaMMa Ha pHc. 26, 8, KoTopas
T03BOJIAET:

a) 1o 3a/aHHOH YAeNbHOA SJMEKTPHYECKOH MOIMHOCTH P, M3BECTHHM
PacCTOAHHUIO MEXAYy OCAMH CTPYHHOro 3JeKTpOoAa H apMaTypHbIX CTep-
XKuelt b, Anamerpy apMarTypHHX cTepXHell d H YAenbHOMY 3JeKTpHue-
CKOMY CONpDOTHBJGHHIO Ppaca ONpEAENHTb TpeGyemoe Hampsaxenue U m
JHaMeTp CTPYHHOro 3JeKTpoAa d;
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6) no 3agaHmoMy HampaxeHmio U, H3BeCTHHIM PacCTOSIHHIO MEXAY
OCSIMH CTPYHHOrO 3/J€KTPOAa M apMaTYpHBIX cTepxHek b, mnamerpy ap-
MaTypHBIX CcTepxHed d M yIeJpbHOMY 3JEKTPHYECKOMY CONPOTHBJIEHHIO
Qpace ONPEAEJHTH AHAMETP CTPYHHOrO 3/eKTpoAa d H YAeNbHYIO 3/ICKTpPH-
qeckyio MOLIHOCTE P.

8.26. Ilpu axexTpomporpese KOHCTPYKIHH KBaJApaTHOrO Ha® O6au3-
KOro K KRaJADaTHOMY CeUeHHA ¢ YACTO PACHOJNONEeHHLIMH Ha NepuHdepHH
NPOAOJBHEIMH apMATYPHBIMH CTEpPIKHAMH, a TaKXe KORCTPYKIHi B Me-
Tanadueckoll onanybke au6o B AepeBAHHOH onajyOKe, OoBIIHTON H3HYT-
pH KpOBeNbHGIE cranplo (puc, 26, 6), CTpyHy Wil rpylly cIpyH ycraHas-
JIMBAIOT TIO OCH KOHCTPYKIMH H NOAKMIOHAOT K ofgHok ase, rycTof
apMaTypHBIf KapKac HJH METa/UIMYECKYI0 ONanybKy (MEraJHiecKyio
QGuABKY fepeBAHHON omanylku) — K Apyrofl dase M K HYJO. YReb-

a9 8

- 1o)20 3ol 1@
Y-1— ' 203m| 1) =
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42 43 4
Puacyemnoe paccmogHue Mexcly nexmpodamu by M

Puc. 25. Nporpes GeToHa CTepiKHEBHIMHM SJEKTPOJNAMH, DacHoNOoMeHHBIMH B IDAX«
MaTHOM HOpsAKe

a ~— rpadux Aas pacuera (06osHaueHHs KakK Ha PHC. 20); 6 — pexoMenAyeMas
CcXeMa [OAKJAYeHHH 3JeKTPOROB
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Prc. 26. Tporpes GeToHA CTPYHHBIMH SJeKTpogaMu
@ — CXeMa TNOAKICYeHHs UPH NpOrpeBe KOHCTPYKHHH C YeTHIpbMS CTEDXKHAMHE B
yriaax cedesHsi; 6 — To Xe, € YaCTO PacHOJOKEHHBIMH ADMATYDHHIMH CTEpPKHsA-
MM Ha pepHdepHH cedYeHHMA HJAH B METAANHYyecKOH onanyoKe; 8 — HOMOrpaMMa
114 AJa pacuera nporpeBa (00o3HaueHMsi KaK Ha pHc. 20)



Has SNEKTpHYECKasd MOIUHOCTb onpexensercs mo gopmysae

6,28.10—8 U=
P= ! . (38)

b
2 —
ppacq Btln

rie B—cropona CeueHHs KOHCTPYKLHH, M; b — paccTofiHMe OT OCH
CTPYHHl O apMaTryphl HJH onanyOKH, NOAKJIOUEHHOH K BTOPOH HJIH HY-
JaeBol asze, M.

Benuunny yneabHO#l 3/MEKTPHYECKOA MOILHOCTH NpH 3JeKTpomporpe-
Be CTPYHHBIMH SJIEKTPOJAMH 1O CXeMe, NpHBEAeHHOH Ha puC. 26, 6, Mox-
HO ODHEHTHPOBOYHO ONpeAeJHTh NO HOMOrpamMMe Ha puc. 26,8, yMHo-
XKas MOJyuYeHHOe 3HAUEHHe Ha 2,

8.27. Ilpu Gonblioff JAMHE KOHCTPYKUHH BMECTO OJHOH CTPYHH
BO3MOXKHA YCTaHOBKa ABYX HJH TPeX CTPYH no nauue (puc. 27), mox-
KJI0yaeMbiX K pasHBIM ¢asaM.

DnekTpuyecKHi pacuer NporpeBa B 9THX CJYuafsx MOXKHO IPOH3BO-
IZUTb HO HOMOrpaMMe Ha pHC. 26, 8¢ ANA BapHaHTa, NPHBEJIEHHOrO Ha PHC.
26,a uau Toll e HOMOrpaMMON ¢ YMHOMXEHHEM INOJIYYEeHHOr0 3HAYEHHA
Ha 2 AJA BapuHaHTa, NpUBefleHHOrO Ha puc, 26,6, ppHueM IPH IBYX
CTpyHax HafiieHHOe 3HayeHHe MOLIHOCTH HeOOXOJHMO YMEHBIIHTHL B
2 pasa, npm Tpex cTpyHax — B 1,73 pasa.

Ecnu puaMerTp CTpPYHMHOrO  3JEKTPORA, ONpejeneHHHIA pacueToM
HJH 10 HOMOrpaMMe Ha pHc. 26, 8, mpeBbimaer 12—16 MM, pasi 3KoHO-
MHH MeTa/jla ¥ YB€JMYEHHS paBHOMEPHOCTA TEMIepaTrypHoro moas B
6eTOHe DeKOMEHAYeTCS OLHHOUYHYIO CTPYHY 3aMEHHTb IIYYKOM CTPYHHBIX
3JeKTPOAOB MEHBIIEro AHaMeTpa. YC/IOBHE 3JEKTPHuYeCKOH 3KBHBaJsIeHT-
HOCTH onpefeaserca opmyJsoi

nt /g

D=d l/ e (39)

rae D — nuamerp myyka 3/IeKTPOAOB, M; d; — AHaMeTp CTPYHHEIX 3Jek-
TPOAOB NyuKa, M.

I'paduk ansd pacyeTa NYYKOB CTPYHHBIX 3JEKTPOAOB, SJEKTPHUECKH
9KBHBAJICHTHHX OJMHOYHEIM CTPYHaM, IpHBeAeH Ha puc. 28

Heo6xoaumMo yuHTHBATh, YTO PACCTOSIHHE B CBETY MEXKAY COCEIHH-
MH CTPYHaMH Nydka JAOJJKHO He MeHbile yeM B 1,33 pasa mpesnmnarh
HaHGoJbIHA pa3Mep 3epeH KPYMHOrO 3amOJHHTENA.

8.28. Ilpu u3MeHeHHMH pacueTHOTO YAEJNbHOTO 3JIEKTPHYECKOro CO-
npoTHBJeHHS OeToHa (BC/eACTBHE HCNOJAB30BaHHA LleMeHTa APYyroro 3a-
BOAA-NOCTABIIHKA, BBeJeHHs B CMech J06aBOK M T. N.) 3JeKTpHuecKad
MOINHOCTD BO3pacTaeT nponopuUHOHANbHO CHHIKEHHIO P.

Jlasg coxpaHeHHS! 1I€DBOHAYaNbHOR 5/IeKTPHYECKOH MOIIHOCTH MPH
HA3MEHEHHH Ppacy HEO6XO}IHMO YMEHBIUATb HaNpAXeHHe Ha 5MeKTpolax

1 2 1 . 2
Ub ]/' Ppacs/Ppac- Pa3, TA® Ppacy — NEPBOHATATBHOE: Ppgcy ~ HIMEHEHHOE

3HAYeHHe PACYETHOrO YAEJHHOTO 3JEKTPHYECKOr0 CONPOTHBJCHHS GeToHa.

HonyctuMas AJuHa 3JE€KTPOAa (IOJIOCOBOTO, CTEPIKHEBOrO, CTPYH-
HOrO) olpejenseTcss AOMNYCTHMON BEJHUMHON NOTEpH HaNpSIKEHHS MO
ero zauHe. Ilpu ycaoeuu notepn He Gosnee 2,6% HanpsoKeHHs, HOABe-
JeHHOr0 K OJHOMY KOHNY B3JEKTPOlda, €ro AONYyCTHMas AJMHHA [y;=
=0,5fRs, mnonseaeHHOro K JABYM KOHUAM — lonz=[Rs, rae [— ceueHue
9MeKTPoia, M?%; Rg — 3jeKTpHUECKOe compoTuBieHHe OGeToHa npu p=
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BYX HAN TPEX CTPYH
. Ma MNOAKJIOYEHMS 9JeKTPOoJOB MPH YCTAHOBKe A
Puc. 27. Cxe no JJauHe KOHCTPYEKUHH
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DiexTpHueckad MOIHOCTb P ompefensercss B COOTBETCTEHH C MOJO-
JKEHHSMH JaHHOTO paszjena.

IToreps HanpsAXKeHHA NPHBOJAHT K BbIAENCHHIO YaCTH PacCUCTHOIO
KOJH4ecTBa TelJa He B 0eToHe, a B Merallie 3JIEKTpoaa.

8.29, IIpuBeneHHEle BHILE HOJOXEHUA O DPaBHOMEPHOCTH TeMIepa-
TypHOro mojs B (G€TOHe NPH HCMONLIOBAHUM INNACTHHYATHIX, MOJOCOBHIX
H CTepXHEBHIX BﬂeKTPOAOB OTHOCATCA K IPOrpeBy HeapMHPOBAaHHOIO
6erona, CranbHast apMarypa B 6eToHe MOXeT CYUIECTBEHHO HapYIIHTh
PaBHOMEPHOCTDb 3JIEKTpH‘«IeCKOI‘O IIE)JIH MexX Ay 3JAeKTpOoJaMH H COOTReT-
CTBEHHO TMPUBECTH K 3HAYHUTEJILHOH HEPAaBHOMEDHOCTH TeMIepaTypHOro
noasi B KOHCTpyKuHH, OJIHOBpEMEHHO HaJHYHE A4PMaTyPH MOXKET BHI-
3BaTh INOHHUKEHHUE 9JIEKTPUYECKOI'O COIPOTHBJIGHHA MEKAY 3JIEKTPOIaMH
H NPONOPUHOHAALHOE YBEJHYEHHe 3/IEKTPHYECKOH MOLIHOCTH IIPH TEX Ke
3Ha4YeHHAX HANPSAXKCHHA Ha SJCKTPOJAAX, PacCTOAHAA MeXAy JJIEKTpOA A~
MH H YAEJbHOro 3JEKTPHYECKOro CONPOTHBJICHHA 6eToHa.

8.30. B cayyae ecau apMaTypHble CETKH HJH IJIOCKME KapKacel pac-
TNONOKEHH Napajsi€lbHO 3JEKTpPoAaM, T. €. HAaIpaBJICHHE TOK2a MeXAy
PasHOUMEHHBIMH 3JIEKTPOAAMH INEPHEHAHKYJAAPHO IUIOCKOCTH CeTKH HIH
TUIOCKOTO KapKaca, W CeTKH UM KapKachl, HaXOAsLIHECA B Pa3HBIX ILJIOC<
KOCTSIX, He COEJHHEHB! APYr C APYroM, apMarypa NpPaKTHYECKH HE OKa-
3HBAeT BJHMSHHS HA DaBHOMEDPHOCTb TEMNepaTypHOro moas B OeToHe H
3NeKTPHUeCKYI0 MOlIHocTh, [IpuMepoM cnyKar BepXHAA W HHKHAA CeT-
KH I1pH IBOHHOM apMHPOBAHHOM IIeDEKpPHITHH, IIOJOB, AHHUL M T.IL,
KOrja HOJIONKEHHe BepXHeil CeTKH onpejensercs (UKCATOPaMM H He H3
MeTa/ia, a ¥3 TOKOHeNPOBOASINETO MaTepuana — OeTOHA WAH PacTBOPA,
IJ1aCTMAcCH.

B cayyadx, KOria apMaTypHHeE CeTKH HampaB/CHH OT OJHOTO 3jeK-
TpoRa K Apyromy {(3/eKTpoAn pPa3HOHMEHHbIE), TOK YaCTHYHO IPOX0-
AHT 10 3THM CTepIKHAM, HArpeBas HX H NpPUCTepXKHEBHIE 30HH OeToHA
Goabiue, yeM HarpeBaercsi 6eTOH B OCTAJbHBIX 30HaX. CKa3aHHOe OTHO-
CHTCA H K TeM apMaTypHHM CTeD’KHAM, XoMyTaM, GUKCaTOpaM H3 CTaf,
KOTOpHie COEAUHAIOT MeXKAY Co00f apMaTypHBHE 3/JEMEHTH, PacloJoXkeH~
HHe MNapaje/bHO MJIaCTHHYATHIM, IIOJIOCOBHIM HAH CTEPIKHEBBHIM 3JIEKT-
pozam.

8.31. Uem meHbuie PacCTOAHHE MeXAYy 3JEKTPOLAMH M apMaTypof,
TeM Oojblie HepaBHOMEPHOCTh TeMIlepaTYPHOTro noas B berone, Pexo-
MEHAYeTCs NpPH HAIDAXKEHHH Ha 3/JEKTPOZax B HePHOA II0ibeMa TeMie-
parypsl GetoHa 49—60 B
co6a101aTh paccTosiHue
MEXAY 3JeKTpodamu u 4

apMatypoi He  MeHee 7//2 3

25 MM, npu 7085 B— 12 7

He ngeg;e 4(}I MM. 10 7/// é
.32, pu nepude-

puiiHoM 3JEKTpONpOrpese 2 // J

XKe/e306eTOHHBIX  KOHCT- - ]

PYKUH#l C DIPOCTPAHCTBEH- 5 ]

HHIM apMHDOBaHHeM ap- i

v
Puc. 28. Tpaduk aas pacue- &
Ta IKBHBAJGHTHHIX JuHaMer-

POB CTPYHHBIX 9/JEKTPOJLOB .D’ M

1, 2, 3, 4, 5, 6 — uyCAO CTPYH
B IyYKe COOTBETCTBEHHO |0, a 46 & 10 12 14 16 18 20

8 6 4, 3 2



MaTypHHE CeTKH, pAachojoXeHHHe NapaiteJLHO SJAEKTPONAM, 3Kpa-
HHPYIOT 3JeKTpHuecKoe none B Gerone, B pesyiprate Tenno o6pasyercs
TOJMBKO B mepudepuiilHoM 3aIMTHOM cJioe 6eTOHa, BHYTpeHHHe 30HK KOH-
CTPYKIHH HATPEBAIOTCA 3a CYET TeIVIOMepefayH OT nepHbepHHHHX CJo-
€B, NpH 5TOM HX TeMOepaTypa pacTeT 3HAUHTEJLHO Me[JeHHee, 4eM B
nepudepuiintix, PasHuua TemnepaTypul 6eTOHa B NepHGEpUAHHX H
BHYTPEHHAX 30HaX TeM OoJblue, 4eM GoJbllle TOJIIWHA KOHCTPYKUHH H
yeM BHIle CKOPOCTh MOAbeMa TeMIepaTYPHHIX MepHpepuHAHHX cloeB. Bo
H30eKaHHe HEIONYCTHMHIX TeMOepaTypHHX NepenajoB TeMIeparypa
H30TEPMHYECKOr0 ITIpOrpeBa B KOHCTPYKLHAX TOJIIHHOR Gosee 40 cm
orpanudena (cM. 0. 4.9).

8.33. Ilpn ckBO3HOM IporpeBe ILIACTHHUATLIMH, TIO/IOCOBHIMH H
CTEp>KHEBLIMH 3JEKTPOLAMH 0eTOHA »Kese300eTOHHHX KOHCTpPYKi(HH, pac-
TOJIOXKeHHe apMarypel B KOTOPHX BHI3HIBAeT HCKaMKeHHe CHJOBOIO IOJH,
BeJIHYHHA 3JEKTPHUeCKOR MOUHOCTH GoJbule, Kak npasuio, B 1,3—1,6
pasa, uyeM Yykasawo B nm 8.17, 8.25 aas aHamOrMyHOro pasMelleHHs
9JIEKTPOAOB B HEapMHPOBAaHHOM O6¢TOHe, 4TO He06X0JUMO YYHTHBATh B
pacuerax.

8.34. Hcnonp3oBare apMarypy kene306eTOHHHIX KOHCTDYKIHH B
KayecTBe 3JEKTPOAOB JIOMYyCKAaeTCH JHIIL B TeX CAydYasx, KOrla IpPHMe-
HeHHe 9JIeKTPONIOB, NEPEUHCAEHHHX B Taba. 42, npexcras/sercss CJIOXK-
HEIM HJIH HEBO3MOXHHM, Bo H36exaHAe BO3MOXHOrQ IepecyLIMBAHHA
TIPH3JICKTPOAHEIX CJIOEB H3-32 BHICOKOH Temmeparypsl 6eToHa BOGJIH3H
9JIEKTPOAOB H COOTBETCTBYIOUIErO YMEHBIIEHHS CHEIVICHHi apMaTypHl C
6GeTOROM CKOPOCTh NOJbeMa TeMneparypel B Haubojiee HarpeBaeMHX 30-
HaxX He joJKHa mpeBbimartk 8°C B yac. Jna obecnevenua Gosbusedt
PaBHOMEDHOCTH TEMIIEPATYPHOrO HOoJsl B GeroHe PeKOMEHAYeTCH NpHMe-
HATh 1O BO3MOXKHOCTH CeTKH C MAaJILIMH pa3MepaMH sueeK.

8.35. KoubueBrle aiekTpoAnl (puc. 29), npuMeHseMble NPH 3JEKTPO-
nporpese GeToHa BepPTHKANLHLIX HEAPMHPOBAHHHIX HJH €200 apMHpo-
BAZHHHX CTHKOB KOJOJXE3HOTrO THIA, SKBHBAJEHTHH OJHHOYHHM CTepiKHe-
BHM 3JIEKTPORAM C [JHHOH, PaBHOA pa3BepHYTOH JAJHHE KOJbLEBOIO
sJekTpona B GeroHe.

JaBalolAe 3JeKTPOAH H3 KDYTAHX NPYTKOB, 3aray6neHHHX B Ge-
TOH Ha 2—5cM (puc. 29, 6), TakKe SKBUBAJIEHTHH OLMHOUHBIM CTEpIKHe-
BHIM 3JIEKTPOJaM.

ApMmatypHylo ceTdy ¢ pa3mepaMmH suefiku He Gojee 15 cM, HCIOJIb-
3yeMyl0 B KaueCcTBe JEKTPOJ]a, HanmpHMep, NIPH IPOrpeBe MJIHT NEPEKPH-
THil, NOJOB MAM AHHIL Pe3ePBYaPOB C OAHODOJAHHM apMHPOBAHHEM, CJe-
AyeT ¢ JOCTAaTOYHOH TOYHOCTHIO NPHHHMaTh SKBHBAJEHTHON NJacTHHYa-
TOMY 9JIEKTPOLY.-

ApmaTypy H3 xeCTKHX nNpoKaTHHX npodmuiell, ucHoAb3yeMylO0 B Ka-
yecTBe 2JeKkTpoAa (puc. 29, 8), peKoMeBAyeTcs NPHHHMATb 3KBHBAJEHT-
HOHl CTDYHHOMY 3/MEKTPOAY C AHAMETPOM, DABHHIM JHAMETPY OKPYXKHO-
CTH, BIIHCaHHOR B CeyeHHe npodaJs No ero OOJBHIOH OCH.

ITapannensHo pacnosioXeHHBie ILABAIOIIHE apMaTYpHHE CETKH, He
COe/IHHEHHEIE OJHA C APYroff MeTaJHYeCKHMH CTEPKHAMH H HCHOJb3ye-
Mble B KayecTBE Da3HOMMEHHBIX 3JIEKTPOJOB, PEKOMeHJyeTcsd NPHHHMATh
SKBHBA/JEHTHHMH NJIACTHHYATHM 3JeKTpojaM. Besnuuny anexrpuueckcit
MOIIHOCTH, omnpeleseHHyio mo dopmyae (30) nam mo rpadHKy Ha pHC.
18, 6, neo6xoxuMo yMennmars B 1,3 wau B 1,15 paza nmpu paccrosiuuu
MeXJy CeTKaMU cooTBercTBeHHO A0 20 u Gonee 20 cM.

Ilpu Hcnosb3OBaBHHM 37I€KTPONOB IPYrHX KOHGbHrypauwm#, He ynoMs-
HyThX B Am. 8.17—8.27, ux pacuyer HeOXOLHMO OCYIIECTBMAATH, NPHUBOIAA
HX K OJHOMY H3 THIOB 3JIEKTPOIOB, HEPEYHCCHHLIX B JIaHHOM pasfele.
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BBHIZIEP)KUBAHHUE 3ANAHHOI'O TEMIIEPATYPHOT'O
PE)XHMMA 3JIEKTPOIIPOIPEBA BETOHA

8.36. BoaepxuBaHHe 3aJaHHONO TeMIMEepaTYpPHEOTQ peXHMa NpH
9AEKTPONpPOrpese, Kak H NPH APYTHX clocobax 3/aeKTPOTepMOoGpaGoTKHA,
CBORMTCA K Pery/NpOBaHHIO 3/IeKTPHUECKOH MOUIHOCTH, KOTOpas [JOJKHA
H3MEHATHECA TPH Mepexoje OT NEPHORa MNOAbEeMa TEMIEpaTypH K H30-
TepMHAYeCKOMYy nporpeBy. Kpome Toro, B mpoluecce 3JeKTpONporpesa B
CBfI3M C NOCTOSIHHHIM H3MEHCHHEM 3JIEKTPHYECKOTO COTMPOTHBIEHHsl Gero-
Ha (cm. m. 8.11) BhifepxHBaHHe HEH3MEHHOH BeNHYHHH MOILHOCTH TpE-
6yeT NpHMeHeHHA OAHOTO M3 CAEAYMOLIHX JONOJHHTEJBHHX IPHEMOB pe-
TYARPOBAHHA?

a) H3MeHeHHd HANpAXeHusa nuraimel cetH;

6) H3MeHeHHsi CXeMH KOMMYTAaIlHH 3JCKTPOLOB JJs H3MeHEHHS Be-
JIHYHHB 3JEKTPHUECKOro CONPOTHBJIEHHA OeTOHa MeXKAY 3JEeKTPOAAMH;

B) IpPEepHIBHCTON (HMNYJbCHOH) MOAAUH HANPAXKEHHUA HA DJIEKTPOJAHI.

8.37. PerysupoBaHHe HanpsKeHHS Ha 3JeKTPoAax AJjs obecmeucHusi
NMOCTOSHHON BeJMUHHBI 3JCKTPHUSCKOH MOMIHOCTH APH H3MEHEHHH 3JIEeK-
TPHYECKOTO CONPOTHBJIEHHA GeToHa CleAyeT OCYIIeCTBJSTb B COOTBETCT-
BHH C 3aBHCHMOCTHIO, OnNpejenseMoit Gpopmyon

U=V 1000PR, @1
rae R — 3jeKTpHYECKOe CONPOTHBICHHe MeXAY SJeKTpoiaamu, OM.
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Pac. 29. CxeMsl 9AeKTDOAOB, NPUPABEMBAEMHIX K OCHOBHBIM THNAM 3JEKTPONOB

@ — KonL{eRble; 6 — MIaBalolife; & — ADMATYPa H3 XecTKux npoduaelt; I -~ Ge-
TOH MOHOJHTHON KOHCTDYKUHH; 2 — GETOH 3aMOHOJHYHBaHHA; 3 — omaaybea; 4 —
9NIEKTPOXR; 5 — XKeCTKas apMaTypa
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Puc. 30. Homerenme cxeMbl KOMMYTAIMH SJAEKTPONOB AAR BHAEDKMBAHHA 3akXaH-
HOro TEMUEPATYPHOTO DeXHMa B Da3Hble NMepHOAb BPOrpeBa

a — NOJIOCOBbIe 3JNEKTpoAH UpH Nepudepufiiom nporpese; 6 — CTepIKHEBLIE IJNEKT«
POAL

DjeKTpHYECKOe CONPOTHBJEeHHe R H3MeHsercsi IPONOPIHOHAIBHO
H3MEHEeHHIO YJEJLHOTO 3JjieKTpHUecKoro comporusaeHus. Ilpu aaexkrpo-
TPOrpeBe MOHOJUTHHX KOHCTPYKIHA [N BLIZEPIKMBAHHS 383JaHHOrO
TEMIIEPAaTYPHOrO PEXHMA HEOOXONMMBIH JHANa30H H3MEHEHHS HanpsxKes
HHA He npesnlinaer 2—2,5 pasa, uro BlOJAHe ofecHeuHsaercs cepuiiBo
BLHITYCKaeMBIMH TOHHKAIOWMHUMH TpaHcdOpMaTOpaMy ANfA SAEKTpOnporpe~
Ba OeTOHa.

8.38. MameHenne cXeMH KOMMYTAlUHH SJEKTPOLOB NPH HCH3MEHHOM
HanpsyKeHHH NHTAIOLIEd CeTH TIpeiycMaTpPHBAeT BO3MOXKHOCTh BKJIO*
YeHHs] B 2JEKTPHYECKYIO Iieb Pa3JHYHLIX YYacTKOB GeroHa ¢ pa3HBIM
SJICKTPHYECKHM CONpOTHBJeHHeM, [IpH aTOM 1O OKOHYAHHH NOABEMA
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TeMneparypnl GeroHa, Korja Heo6XOQHMO YMEHBIIHTh SJEKTPHUECKYIO
MOLIHOCTb, AJHHA YYacTKa OeToHa MeMXAY COCEAHHMH DasHOHUMEHHBIMH
37EKTPOAaMu A0/MXKHA ObiTbh, KaK MPaBHJO, YBeJHYEHA, a yepe3 HEKOTO-
poe BpEMsi B CBA3H C POCTOM YACJBHOTO 3JIEKTPHYECKOrO COMPOTHBJE-
HHSI— CHOBa yMeHbweHa. IIpuMepsl H3MEHEHHA CXeMBl KOMMYTalHH
SJMEKTPOJOB B IIpoLecce 3JeKTPONpPOrpeBa NMpHBefeHHl Ha puc. 30.

8.39. ITpepriBucTas mojaua HaNpAXKEHHA MOXeT OCYIIECTBJISTLCH
NP OTCYTCTBHH MHOTOCTYMEHYATHIX TpaHCGOPMATOPOB MyTeM DYUYHOro
BKJIOYeHHSl H OTKJIOUEHUS MJIH aBTOMAaTHUECKH.

B npakTHKe 3MeKTpPONIporpeBa pyYHOE BK/IIOUEHHE M OTKJKUEHHE
OCYlLUeCTBJSIeTC B IHEPHOX Kak mogbeMa Temneparype OeToHa, Tak M
H30TEPMHUECKOro [POTPeBa, NpHYEM BKJKYEHHE NPOH3BOMAT, KOrAa
TemMmepaTypa 6eTOHa B HEKOTOPHIi MOMEHT OTCTaeT OT 3ajJaHHOH Ha
3—5°C, a BHKJOUeHHEe — eCM OHA NpeBHIIaeT 3ajaHHylo Ha 3—5°C,
Bkilouenne H OTKJI0MeHHE HANPSKEHUsSl BHIOJHAETCH C HOMOIIbIO INa-
KeTHRIX BHIKJIIOYaTelell W NepeKJaoouaTeneil WiH pyGuabHHKOB (pasa. 15
RanHoro PyKoBOACTBa).

ITpn ucnosr3oBaHHM DpPEpHIBHCTOR Hoxaud HanpsxeHus HeoOXonxu-
o, uTOOHl BeJHYHHA HANPAXKEHHR B NHTawilell ceTH Oblia He MeHble
MaKCHMAJbHO HeOGXOJUMOHN BeAHYWHb! HAIPSIKEHHs Ha 3JEKTPOLaXx, KO-
TOpasi onpefelaercss pacueToM.

8.40. Pa3HOBHAHOCTHIO aBTOMATHYECKOI'O BKJIOUEHHS H OTKJIOYEHHS
ABASETCS HMIYALCHHIA MpPOrpeB, MPU KOTOPOM OOGRIMHO HCNOJiB3yeTCs
ceTeBOe HANpsIKEHHe, MHCKJloYaiouiee NOTPEGHOCTD B  NMOHHXKAOUIHX
TpaHcdopmaropax, Hanpsixenne momaercs KOPOTKHMH HMIYJbCaMH MO-
CTOSIHHON DPOJO/KHTEJNBHOCTH /IS AAHHOH CXeMH PAasMELIEHHS DJIEKT-
POAOB H 3ajaHHOro TeMmeparypHoro pexuma (10—20 c). Briaepxupa-
HHE 3afaHHOTO TEMNEPATYPHOIO pexXHMa HPOrpeBa OCYLIECTBJAETCA Ny«
TeM r;;erynnposaﬂm NPOAOIAKHTENLHOCTH NMay3 MeXAY HMIyJbCaMH.

POLOJNKHTENBHOCTE HMIYJbCA ONPEAesseTcs C YYeTOM TOro, 4To
ee CAHIIKOM O6OJBIIAA BeJIMYHHA MOXKET NPHBECTH K YXYIILEHHIO KauecT-
Ba TIPOrpeBaeMoro OeTOHAa H3-3a CJAHIIKOM GOJBIIOrO MOBHIIEHHS €ro
TeMNepaTypH B KOPOTKHA NPOMEXYTOK BpeMeHH, BHawase Heo6xoauMo
B COOTBETCTBHH ¢ yKasaugamu n. 4.20 nafite tpebyeMyio MmomHocts P,
3areM mosb3yfach AaHmMH . 8.17-—8.26, ycTaHOBHTE HE0OGXOAHMYIO
BeJIHUHHY HaNpsXKeHHs Ha dJaeKTpofax U Ha mepHox noabema TeMmepa-
Typn 6eTOHa OOGEIYHLIM CTIOCOGOM C HENpepHIBHOH NMojauell HampsrKeHHs.
Tocae storo no otHoweHn© Ugus/U, (rae Unwa — HanpsikeHue Ha 3/1€KT-
porax npu mMnyabcHoM nporpeBe (Uauwn Goabme U), u TpeGyeMoii Morn-
HOCTH P HAXONAT JONYCTHMYIO BEJMYHHY MMIYJALCA 1T; C IIOMOUIBIO
rpadrka Ha puc. 31.

popomxurenvaocTs Mayss Ty Onpegensercs no dopMyne

Ty= 1Ty [( U;‘j”“ )2 —1 ] (49)

IMockonbky uanpskenne U B mpouecce sjekTpomporpeBa Gerona
O6BIYHO H3MEHSIIOT B CBSI3H C H3MEHEHHEM YACJABHOIO 3JE€KTPHUECKOTrO
CONPOTHBJIEHHA, TIPOJO/KUTE/JIBHOCTh MAay3bl TaKXKe AO0MKHA H3MEHATLCA
IS BHIEPXKHBAHHA 3aJaHHOH TeMmepaTyphl B KaMKAblH KOHKPeTHbl MO«
MeHT, DTO OCYLIECTBJSAETCS C NOMOLIBIO CHCTEMHB ABTOMATHKH, B KOTO<
PYIO BXOAAT JaTYMKH TeMIeparyphl, pa3MelleHHLie B GeTOHe, W pere
BpeMenH. OnHcaHHe aBTOMATHYECKOM CXEMHI PeryJIMPOBAHHA MPOMOJHKH-
TEJBHOCTH NMays NpHBeAcHO B pas3f. 15 pamHoro Pykosoacrsa.
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8.41, ITocxonsky npu MMIYJABCHOM NPOrpeBe TOK MPOXOAMT dYepes
GeTon JHIIP B TEUeHHWEe HEKOTOPOH uacrtd o6uieli NPOJOMKHTENLHOCTH
TenNoBoA 00paGOTKH, INEKTPHUECKAd MOIIHOCTL B TEPHOAH NpOXoxKje-
Huf ToKa (MMOyascH) AoAXKHA Oubith Goablue, yeM NPH MOCTOSHHOR NO-
Jaue HANpsKEHHS Ha 3ACKTPOAH, BO CTOALKO pa3, BO CKOJBKO CyMMap-
Has NPOJO/KHTENLHOCTD HMNYJAbCa H Hay3si OGoapiie, 4YeM NPOJONKH-
TeJABHOCTD  uMNyJabca. IJT0 TpebyeT yBeAMUeHHMS  YCTaHOBJEHHOW
MOLIHOCTH, KaK IPABHJO, B HECKOJBKO Pa3 NO CPaBHEHHIO C SJEKTPHue-
CKOH MOLIHOCTBIO TPH OObruHOM mporpeBe. [ast Toro uroGH npuGaAu3uThH
HeoOXOAHMYIO BeJJMYHMHY YCTAHOBJIEHHOH MOIIHOCTH K 3HAYEHWIO, OJH3-
KOMY K 3HAUeHHIO NpPH HelPEpHBHON NoAaye HANpAKEHHA, NPHMEHSIOT
TPYNNOBO# WMMIYJALCHbII NPOrpes, NpH KOTOpoM oObeM NporpeBaeMoro
6eToHa penAT Ha HECKONLKO TPynm (3aXBaTox) 1, NPHMEDHO PpaBHHX
no obveMy. MMmyanch TOKa TMORAT He Ha Bech o0beM, a MO Ouepefn
Ha KaXAyio 3axBaTky. B pesyaprare anexTpuueckad MOLIHOCTH CHHXKa-
e1ca B n pas.

Heo6xoguMEIM yCJIOBHEM OCYIIECTBJIEHHS IPYHIOBOrO HMIY.JILCHOTO
nporpesa siBjseTc COGJIOACHHE COOTHOIIEHHS NT;<T2mum, IAE Tempa—
MHMHHMAaJbHas TIPOAOJIKHTENLHOCTh TIAy3H 3a BpPeMA 3JCKTPONpPOrpesa
GeToHa.

CxeMa aBTOMATHKH IS OCYIIECTBJIEHHS] I'PYNNOBOIO HMRVJIBCHOIO
nporpeBa NpHBeAeHa B pasi. 15 mamnoro PykosoactBa.
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Puc. 31. Tpadbnk onpeAcieHHS TNPONOIMHTENLHOCTH HMAYALCOB TOKAa HOPH HM-
NyALCHOM NpOrpese

1—5 — TpeSyemass MOmHOCT: Py OpH HelpepbiBHOM NpPOrpeBe B IEPHOX MOADBEMA

TeMllepaTyphl COOTBETCTBeHHO 2, 6, 10, 14, 18 kKB/M%; H,un ”o — HanpsiKeHHe Ha

SACKTPOAAX COOTBETCTBEHHO NPH HMMNYJbCHOM M HenpepbiBHOM cnoco6ax, B
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SJIEKTPOITIPOT'PEB BETOHOB
C MPOTUBOMOPO3HBIMH NOBABKAMH

842, IIns npeaoTBpalleHHs 3aMmep3anus GeToHBOH cmecH M cBeXe-
ynoxenHOre GeTOHA NMpPH HU3KHX TeMneparypax BO3AyXa H AJAHTEJNbLMHIX
CPOKax BLIAEDKHBAHHS JO YKJAAAKH HJH A0 Havala NPOrpesa B CMeCh
NpH ee NPHIOTOBJIEHHH CJEAYeT BBOAHMTH NPOTHBOMOPO3Hbie ROOZBKH,
Jlo6aBku BBOAST HEe AAA obecmedeHHs OeCHpPOTrpeBHOro TRepAeHHs GeTo<
Ha Ha MOpO3e, a C Le/JbI0 NOHHXKEHHS TeMIepaType 3aMep3aHHf GeTOH-
HOM cMecH n GeToHa.

8.43. DnekTponporpeB GeTOHOB ¢ NPOTHBOMOPOSHEIMH 106aBKaMH
PEKOMEHAYETCS MPHMEHATh: NPH AAUTEABHOM TPAHCHOPTHPOBAHHH 6eToH-
HOW CMeCH B HeOGOIpeBaeMHIX €MKOCTAX HJH BHIepKHBaHHH ee Iepes
YKJAaAKOH ManbMu TOPUMAMH, HanpuMep NPH 3aMOHO/JHYHBAHHH CTHIKOB;
npu GeTOHHPOBAHHH KOHCTPYKLHl Ha NPOMOPOXKEHHOM OCHOBAKHH M 3a-
MOHOJIHUHBAHHH CTHIKOB, MPH BO3BEACHHH TOHKOCTEHHHIX KOHCTPYKIHH,
B cayyae HeoGXONHMOCTH IJHTEJNBHOIO BHIIEPXKHBAHHA CBEXKEYJOXEHHO-
ro Gerona Iepej HauaJOM 3JEeKTPONpPOrpeBa, HAOPHMEP AJA YCTAaHOBKH
H HOAXKJIOYeHHs OGOJBIIOrO KOJHYECTBA CTEPIKHEBHIX 3JIEKTPOAOB, NpPH
GeToHHPOBaHHH JIOGBHIX KOHCTPYKUMHA HpH TeMmieparype BO3Ayxa
Huke —30° C.

8.44. Beronnl ¢ NPOTHBOMOPO3HEIME J00aBKaMH, MOJBEPrHyTHE OC-
TeBaHu HIKe 0°C M MoCHeAyIOlleMy SJeKTPOTNPOrpeBy, mpH cobJoje-
HHH BCEX TEXHOJIOTHYECKHX TpeGOBaHHH MO OKOHYAHHH TelljjoBok o6pa-
6OTKH ROCTHFAI0T MPOMHOCTb IIPH CXATHH B npefeaax 76—90% mnpoyno-
CTH 3TaA0H2-06pa3uoB HODMAJbHOIO XpaHEHHS aHAJOIHYHOIO COCTABa, a
TIOC/ie RONOMHHTENLHOTO 28-CYTOUHOTO BHIZEPIKHBAHHA B HOPMAJIBHHIX
yeaoBmsix — 100—120%; NPOYHOCTH MDA OCEBOM PACTSXKEeHHH, NPH H3TH-
Ge, cuensieHHe ¢ apMaTypoH, IPH3MEHHYIO HPOYHOCTH H MOPO3OCTOHKOCTD
He MeHBIIE, TeM Y 3TajoHa; MOAYJAb YIpyrocTH Ha 15—259% Bnime, uem
Y 3TajIoHa; BOJOICIJIOIIEHHE HAXKe, YeM Y 3TaJIOHA.

Ipy Heo6xoaMMOCTH MOJIYUEHHS TIOCAE HPOrpeBa NPOYHOCTH NPH
cXaTHH MeHee 75—90Y% npoeKkTHOA NPOMOJNKHTENbHOCTE H3QTEpPMHUE~
CKOro mporpeBa 6eTOHa ¢ NPOTHBOMOPO3HHIMH N00aBKAMH MOXKeT OHIThb
CYIIECTBEHHO COKpaieRa (B0 4 4), 9T0 MO3BOJAET SKOHOMHTH SJIEKTPO~
3HEPrHIo, MOBHINIATL 060PaYHBAEMOCTh HHBEHTADHOH OMAaNyOKH H 9J1€KT-
poobopyoBaHus.

8.45. B xavectBe NMPOTHBOMOPO3HHIX NO6GaBOK B GeTOHH, NOJBeprae«
MH€ 3J€KTPOHNPOrpeBy, PEKOMEHAYIOTCH XJOPHCTHH KaublHH -+ XJOpPHC~
nuifl Harpui (XK+XH), xnopuerui#t kanpmuii+HutputT Hatpua (XK+
+HH), nurpur-urrpar-zaopux  kansums (HHXK), Hurpur HaTpus
(HH). Ipu neoGxonuMOCTH STH A06aBKH BBOAAT B GETOHHYIO CMeCh B
COUETaHHH C 3aMEeNJHTeNISIMH CXaTHIBAaHHA LieMeHra (CM. pasi. 6 maHHO-
ro PykoeoacTa).

He nonyckaercsi nmpumeHenme B 6eTOHAX, NOABEPraeMHX 3JEKTPO~+
nporpesy, R06aBKH NOTalla, KOTOpad NPHBOKHT K 3HAYHTEJBHOMY HeXO<
6opy npounocts (Gosee 30%) M mOHMIKeHHOR MOPO30CTOMKOCTH, & TaK-+
xe 106aBok, comepxairux Mouesuny (HKM, HHKM, HHXKM), B cea-
3H C TeM, UTO OHa pasjiaraercsi NpH TeMmeparype Bale 40° C,

8.46. TpeGoBaHAs K NMPHMEHAEMOMY NeCKYy Aasl GETOHOB C NpPOTHRO-
MOpO3HHMH R0GaBKaMH, TOJBEPraeMbX SJEKTPONPOrpeBy, K 00aacTsM
ApAMEHeHHA TakuX GETOHOB O BO3JAEHCTBHIO Ha CTAJNBHYIO apMartypy H
CTOAKOCTH B arpecCHBHEIX CPEJaX, TEXHOJOTHW HDHTOTOBJCHHA BOAHLIX
pacTBOpoB Z06aBOK M GeTOHHBIX cMecell ¢ H0GaBKaMH JO/IKHH GHTH
TakHMH e, Kak AaA OeTOHOB C NPOTHBOMODO3HHIMH noGaBKaMH, He
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NOJBEPraeMbIME SJEKTPONpPOrpeBy (cM, pasa. 6 panHoro PyxomoacTa).

8.47. onyckaeMasi TeMneparypa OCTLIBaHHA GETOHOB C NPOTHBOMO-
po3HbIMH R06aBKaM¥ B 32BHCHMOCTH OT COAepxanus 100aBOX NpuBeae-
Ha B Taba. 44, Ilpy sroM yAenbHOe 3JEKTPHYECKOE COMPOTHBJeHHe Ge-
TOHa, OCTBHIBIIEro A0 3TOH TeMmeparypbl, He Oyaer npesbliiaTe 35 OM-M,
YTO NO3BOJSET pALHOHAJBHO Da3MECTHTh HJEKTPOAH H OCYLUECTBHTb
3JIeKTpONporpeB GeTOHA NMOHHMKEHHBIM HanpsikenweM (xo 127 B) B co-
OTBETCTBHH ¢ TPeBGOBaHHAMH 3/1eKTPOOE30NacHOCTH.

Ta6aunma 44
JlomycKaemas temIepa-
Typa CCTLIBAHHS GeTOHA | KoJsiMYecTBO A06aBOK B pacueTe na Ge3BOAHYIO COMb, Y% Mace
AO HauaJaa 3/1eKTPO- Chl BOXBI 34TBOPEHUA
rpesa, °C
o0 | XK+HX |  xk+ni | HHXK | ®H
0 —5 044 2,5+4-2,5 343 6
-6 —10 045 343 646 10
—11 —15 14-5 646 10410 16
—16 —20 347 949 —_— 20

He paspemaercst BhaepXuBaHue Geroma npR JONMyCKaeMoil Temne-
parype octeiBaHusi Gosee 1,6—2 u BO H30exKaHHe SHAUHTEIBHOTO JIbO-
06pa3oBauys, YpPe3MEPHOTO NOBHINEHHA YAEJBHOIO SJIEKTPHYECKOrO
conporusjeHus 6eroHa A0 HadajJa NPOrpeBa H yXyAlIeHHs CBOHACTB 3a-
TBepJeBlIero 6eroHa.

8.48. PekomeHayeTcs A0 Hayaja GeTOHHLIX pafor onpepeinTh pak-
THYECKYI0 BeJMUHHY YIENbHOTO 3/AeKTPHYECKOro CONpPOTHBIenHs OeToHa
C KOHKpeTHOl n006aBKOH NpPH ero OcTHIBaHHH A0 JONyckaeMoil Temmepa-
TYpH,

v 8.49. Vkaazky GeTOHHOH cMeCH MOXKHO NPOH3BOAHTb Ge3 oTorpesa
TPOMOPOXKEHHOI0 OCHOBaHHSA, CTHIKYEMHX 3JIEMEHTOB, a Takxe 0es 0T0-
TpeBa apMarypH H 3aKJaJHEIX Aeranedl ¢ yueroM ykasauuit m. 8.37 naH-
Horo PykosozxcrBa.

8.50. PaccTosiHus MeXAy 3JACKTPOAAMH CACAYET ONPEACIATH HCXO-
A H3 paC‘IETHOﬁ BEJTHUHHBI YHAEJbHOTO SJleKTpH'leCKOI‘O COIIPOTHBJICHHA
350 OM-M uid u3 Qaxingdeckolf BeJHYHHB O NPH AONyCKaeMoil TeMIe-
parype oCTHBaHHs 0€TOH3, eciH OHO MeHbiue, uyeM 35 Om-m; Hagamb-
HYIO BEJHYMHY HalpsikeHHs Ha 9aekTposax U pekoMeHAyercsl NpHHH-
Mmath B mpefenax 103—121 B, a ecan ¢akThyeckas BeJuHHHa P MeHbiue
30 Om-M — B npepenax 85—103 B.

OPpHEHTHPOBOYHO PacCTOSHHE MeXAY PaSHOUMEHHLIMH 3JCKTPOAaMH
TIPH CKBO3HOM IIPOrpeBe PEKOMeHAyercss MpHHEMaTh oT 190 o 210 MM,
MEXJly OCSIMH IOJIOCOBBIX 3JIEKTPOJOB IPH NepH(EPHAHOM mporpese —
or 160 o 180 mM. Paccrosuue Memy DPasHOHMEHHHMMH 3JEKTPOLAMA
MoxeT ObiTh yBenuyeHo no 250—300 MM B ciydyae npHMenenus Ro6as-
x# XK+XH, a Taxxe npu HasHaueHHH 06oJee BHICOKOH KOHHEHTPAaLHH
J06aBoK, ueM yKkaszaHo B Ta6a. 44 anfl paHHO# pacueTHOH TeMIepaTypH
(vo ne Gosee npesenbHLIX 3HAueHud, NPHUBEJEHHBIX B 9TOH Tabanue).

8.51. Ilpu 3nekrponporpere GeTOHOB C MPOTHBOMOPO3HHIMH A0GaB-
KaMi, NOABEPTHYTHIX OCTHIBAHWIO 10 Temueparypnt nuxe 0°C, auana-
30H H3MEHEHHS YACIoHONO IEKTPHYECKOTO CONPOTHBJEHHA 3HAYHTENIBHO
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Gosbile, geM A/ GeTOHOB, He OCTHIBAOLIHX HHKe 0°C, W AOCTHraeT
10—12-kpatho#i BesnuuHBL B CBA3H ¢ 3THM peKOMEHAyeTCH OIS SJCKT+
ponporpeBa 0eTOHa C NPOTHBOMOPO3HBIMH A06aBKAMH IPHMEHATb MOHH«
XKaouHe TpaHchOpMaTOpH, HMeloliHe OoJbIION AMAaNnas3oH pery/JnpoBa-
HHA BTOpHuHOro Hanpstkenus, — TCIIK-20A, AOCY, AOMK, ATMK
{cu. pasn. 15 aamHoro PykoBoacrsa).

B cayuae DpHMeHeHHs! NOHMXKAIOUIHX TPaHCHOPMATOPOB € HeBOJMbe
IIAM JMAaNa30HOM BTOPHYHOTO HANpPSXKEHHA NOC/e CHHXKEHMs Hamnpsxes
BHSl Ha 9/1eKTPOJaX IO MHHHMAJbHO BO3MOXKHOM BEeNHMYHMHBI BLIEPXKHBA-
HHE 3aJlaHHOrO TEMOEPATYPHOro pexXHuMa 9JEKTpPomporpeea OeroHa He-
00X0OAHMO OCYLIECTBJATh NEPHOLHYSCKHM BKJIOUEHHEM H OTK/IOYECHHEM
HanpsXeHHd.

BBIBOP THUITA BJIEKTPOJIOB, CXEM HX PASMENIEHHS.
NPOM3BOACTBO PABOT [PU 3JIEKTPOIIPOTPEBE BETOHA

8.52. DseKkTponporpeB KaxAoH KOHCTPYKIMH MOXKHO OCYIIECTBHTD
€ HCIOJb30BaHHEM PaA3HLIX THIOB 2/IEKTPOJOB M CXeM HX pa3MelleHHs,
OnTHManbHLIH THN 3J1EKTPOAOB, CXeMH HX pa3MellleHHs B GeTOHe H NOA-
K/OYeHHs K NMHTaomel ceTH HeoGXOAHMO BHIOHPATh C YYeTOM Pa3MepoB
KOHCTDYKIHH H ee KOH(HIypalHH, paclojOXeHHs apMaTypwl M 3aKnaj-
HHX JeTanefl, KOJHYeCTBa NMPOrpeBaeMbX KOHCTDYKIMH M BO3MOXKHOCTHIO
060pauuBaeMOCTH OnajlyOKH H 3aKpelVIeHHHIX Ha HeH 2JeKTPOLOB, Me-
CTHHX YCOBHA NPOH3BOACTBA pabor.

8.03. CkBosHofi nporpeB GeroHa H 3Kese306eTOHa MJaCTHHUATBIMH
HJIH TOJIOCOBHIMH 3/eKTPOAAMH MOXKeT GLITh INPHMEHEH NpH TOJIUHHE
KoHcTpyKuHit 1o 25—30 cM B coyuae Hcmojb30BaHus GeToHa Ges xoba-
BOK H Toamuuolt 50—60 cM B ciyuae Hcmosn3oBaHus GetoHa ¢ AoGaB-
KaMH 3JIeKTPOJIMTOB. YKa3aHHbIe BeJHUHHBI OTHOCATCH K IporpeBy Gero-
Ha TMOHMXKEHHHIM HanpsKeHHeM. Ecau BO3MOXHO NpHMEHEHHE CETEBOro
Hanpsixenus 220 B &M. o, 1828), TosmAHa nporpeBaeMoii HeapMHpO-
BaHHON KOHCTPYKNHM JJA GeToHa Ge3 B06aBOK H C K0OaBKaMH 3J€KTPO-
JIATOB MOXET COCTaBHTh cooTBeTcTBeHHO 50 1 100 cM.

8.54. INepndepuiiHnlit nporpeB IMOJOCOBHMH HJH INIACTHHYATHIMH
(B BHAe HHTOB MeTaJUIHUeCKOH omajylKn) 3JEKTPOJaMH MOXeT GHIThb
OpHMeHeH AAs KOHCTPYKuui moGoi maccuBHocTH. Ilpu 3TOM mpoaou~
FKHTeJIbHOCTh TPOrpeBa KOHCTPYKIUH ToJIIHHOH Gojee 40 cMm Goabiie,
4YeM NpH CKBO3HOM NpPOTpeBe, B CBSI3H C MeHLIIHMH RONYCKAEMHEIMH Be-
JHYAHAMA CKOPOCTH TOAbEMa TeMIepaTyPH H TeMNepaTypH H30TEepPMH-
Yeckoro mporpesa. B cBf3M ¢ MHOroo60pauHBaeMOCTbIO IVIACTHHYATHIX
H TIOJIOCOBHIX 5JI€KTPOAOB CKBO3HOH M mepH(EpHUAHHA Nporpes C HX NpH-
MeHeHHeM CPABHHUTENBHO MaJIOTPYLOEMOK.

8.55. CkBO3HO#l IZIPOrpeB CTEPIKHEBHIMH 9JIEKTPOJAMH MOXKHO IpH-
MeHATb AJA Jo6bX KOHCTPYKIHH, ORHAKO B CBSI3H C HEOGXOLMMOCTBHIO
H3TOTOBJICHH, YCTaHO3KH B GETOH, NMOAKMIOYEHHS H CPe3KH KOHIa KaxK-
Z0TO 3/1eKTPOia NPH GETOHHPOBAHHH BCJEJCTBHE TOrO, YTO CTEPIKHEBHE
3NeKTPOJIH OcTaloTcs B GeTOHe, MX NPHMeHeHHe 3HAYHTeNbHO GoJsee Tpy-
JX0eMKO W LOpPOro MO CPABHEHHIO C IJIACTHHYATHIMH H HOJOCOBLIMH 3JeK-
TPOAAMH.

8.56. ITpuMeHeHHe CTPYHHEIX 3JIEKTPOJLOB, OCTAKIIHXCS B GETOHE,
TpeGyeT NONOJHHTENBLHOTO Pacxoja MeTalyia; OHO CTOJb Xe HJIH Gojee
TPYAOEMKO, KaK NpHMEHEHHe CTePXKHEBHX 3MeKTpoRoB. CTpyHHEIE 3aJek-
TPOAH 11€/1eC006PasHO NPHMEHSATh, KAK IPABHIO, NPH NpOrpeBe KOHCT-
PYKUHI MaJOrO CeYeHHs H 3HAUHTEJHHOH MPOTANKEHHOCTH IpH Iporpese
MOHOJIHTHHIX 3JIEMEHTOB C6OPHO-MOHOJMHTHBIX KOHCTPYKIHA.
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8.57. Jlnad XOHCTDYKIMH BCEX THIIOB, NePedHCIEHHHX HHXKe, Gero-
HEDYEeMBIX B METa/VnIYeCKoH onaliybke, une/iecoo0pasHo OPHUMeHATs me-
pHdepuliHEI NPOTpeB, HCMOJb3Ys onanyOky B KaueCTBe 3JEKTPOZOB.

8.58. MaccupHble pysgaMenTH nop oO0OpyAOBaHHE, NMOAK KOJNGHHH,
¢yHRaMeHTHbIe NJMTHL M CBaHHHE DOCTBEDKH peKOMeHAyeTcs GeTOHUpO-
BaTh ¢ NepH(EPHHHBIM 3JEKTPONPOrPEEOM IOJOCOBLIME SJIEKTPOZAMH,
saKpelJIeHHEIMH Ha JePeBSAHBEON onany6ke.

8.69. IIna JeHTOUHWX ¢YyHAaMeHTOB, GETOHHDYEMHX BpacChnop ¢
TPYHTOM, Heneco06pasHo NpHMeHATh NepHdepuiiHBH 3JeKTponporpes ¢
[OMOIIBIO CTEPIKHEBHIX 3JEKTPOJOB, 3aGHTHIX B IDYHT Ha JHe TPaHLueH
BAOJIb €¢ CTEHOK.

8.60. Berondne HOATOTOBKH, MOJIH, NOKPHITHS, AHHUIA pe3ePByapoB
ToMuHAOHR o 20 cM, 1J10CKHe NepeKPHITHS ToamKuHOR A0 30 cM peKoMeH-
nyercss GeTOHHPOBaTh C HEpHQEpHiRHM IPOrpeBOM HOJOCOBHMH 3/€K-
1pOnaMH, 3aKPEIJIEHHHIMH Ha HaKJaXHBIX JepeBAHHHIX wHTax (pHc. 32),
yKJAajRBaeMHX HA MMOBEPXHOCTh GeToHa.

8.61. PefpucTele nepekpHTHA HenecooGpasHo GeTOHHpOBaTH> ¢ Ie-
pudepuiiHElM 9JIEKTPONPOrPeBOM [OJOCOBHIMH 3JICKTPOJLAMH, 3aKkpenieH-
HEIMH Ha JAEPEBSHHHX HAKJaAHHX IIHTaX C YCTAHOBKOM AONMOJHHTENb-
HbI6X NOJIOCOBHIX HJIM CTEPXKHEBHX S9JeKTPOAOB aas nporpeBa Gerona
pebep.

8.62. Crenll ¥ neperopoAxH peKOMeHAyeTCss OCTORHPOBATH € NPO-
FPEBOM NOJIOCOBBIMH 3JICKTPOAAMH, 3aKpelIeHHHMH Ha JepeBSHHOH oma-
Jybke. B 3aBHCHMOCTH OT TOJIUMHE KOHCTPYKUMH JONXKeH oCylIecT-
BJIATLCS CKBO3HOM HJIH lepHbepnAHLI nporpes.

8.63. KosonHul nesecoo6pasio GeTOHHpOBATh ¢ nepudepHAHBM npo-
TPEBOM I10JIOCOBHIMH 3JIEKTPOAaMH, 3aKPeNJIeHHEIMH Ha AEPeBSHHOA oma-
Jy6ke.

8.64. Tlpu GeTOHMPOBAHMH KOHCTPYKUMA ¢ 3NeMEHTaMH Da3HOl TOJ-
muysl (GyHIAMEHTH C KOHCOJIAMH, 3TaXKEPKH H T. 1) HeJlecoobpasHo
coYeTaTh nepHQepHEHBIA MpPOrpeB cO CKBO3HLIM NPOTPEeBOM CTEPXKHEBH-
MH 3JIEKTPOJAMH.

8.65. Ilpn anekTponporpebe OeroHa B TEXHOJNOTHYECKHE KapTH H0-
NONHUTEAbHO K LaHHEIM, NepeyHC/eHHhM B 1. 1.3, Heo6X0QHMO BXJIO-

Puc, 32. Cxema HHBEHTapHOro HAKJAAJHOro JAEPeBIHHOTrO IUTA ¢ NMONOCOBHIMU
SACKTPONAMY

1 — pocka TOMUHKHOK 40 MM; 2 — 6pycoX; 3 — MONOCOBOR 3JMEKTPOX,
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YATH CXEMY KOHCTPYKIHH € YK232UMEM MOJOKEHUS apMAaTYpH H 3aKaMaf«
HHX JeTa/lelf, pacueTHyl0 BeJHYHHY YACJBHOTO 3JIEKTPHUECKOrO CONpPO«
THBJMEHHA H Ocofble YKasaHHA N0 [OAKMIOYEHHIO 3JEKTPOAOB (C
NIOMOLLBIO OKOHUEBaTeNd ¢ BHJAKOA H railku, ¢ NOMOIIBIO 3aXKHMHBIX yCT-
poficTs u T. I.).

8.66. BrigepxuBaHne TpeGyeMOro PacCTOSTHHA MEXKAY 3JeKTpoJaMH
B apMaTypoll JOCTHraercsi NPUMEHEHHEM H30JATOPOB COOTBETCTBYIOLIEH
TOJILKHLE H3 3aTBepAE3IIEero PacTBopa, W3 INaCTMAacCH # T. M., YKpen-
JAf9eMbIX Ha apMaType A0 Hauaja GetoHHpoBaHHs. IIpu HCHOML30BaHHH
MeTa/JHYeCKOH OmnajyO6Kkd B KauyecTBe SJEKTPOAOB HAM IIOJOCOBHX
(CTepXXHeBHIX) 3/M€KTPOAOB, S3aKpelJeHHHX HA omajayOKe, peKOMeHLyercs
yCTaHaB/WBATL MEXIY apMaTypoll M onanyGKo#l BepTHKaJgbHHIE Aepe-
BSHHBIE PefiKH COOTBETCTBYIOLIEH TOJIIMHH, KOTOPEE HOCTENEHHO H3BJE-
KaloT H3 oNanyOKH IO Mepe MOCJOHHOro GeTOHHPOBaHHS.

8.67. 3aknannble AeTanH, NpHJEraolHe K MeTalJHdecKod onaJy6-
Ke, HCIOJMb3yeMOHA B KauecTBe SJMEKTPOAA, MM K AEPeBAHHOH omaJjyOKe
€ 3aKpelJIeHHEIMH Ha HeH 3SJIEKTPOAAMH, NOJNMKHH OLITh OTAEJEHH OT
OnajyOKH C/0eM TOJf, BHCTYNAWIIHM BXOJb ONaNyGKH 3a KOHTYp 3a-
KJagHONl JeTajy Ha BeJHYHHY, He MEHBILIYIO TOJHHB 3aLIMTHOrO CJOS.

8.68. IlnacTHHuYaTHE 9JEKTPOAKW NPH HX TOJMUHHE He MeHee 4 MM
MOXHO NOJKJIOYaTh K MHTAIOMIell CeTH ¢ MOMOIUBIO BHJIOYHOI'O KOHTAKTa,
HajeBaeMOro Ha KJeMMHHH 60AT, WIH C IpHMeHeHHeM pa3beMa, paclo-
JIOXKEHHOTO B JI0GOM MecTe 3JIEKTPOAA.

IMnacTHHUaTHE 3/EKTPOABI TOJMIUHOR MeHee 4 MM HOJXKHE HMeEThb
BAOJb OZHOH H3 CTODOH NpPHBADeHHHA YroJOK (3JEKTPOJAb H3 KPOBe/b-
HOll cTajH — KpPyrie#t npyTok anamerpom 10—12 MM, sakaranubii B
MaTepHasl SJACKTPOAa) ¢ Nedsio Gonee PABHOMEDHOTO pacnmpefeleRHs
MOABEJEHHOTO TOKA IO MOBEPXHOCTH 3JEKTPOAA. I;( YyTOJKYy HJIH TOpLY
CTepXKHA AOJKeH OHITb NpHBapeH KAeMMHBIH GOJAT KpenJieRHs BHJOYHO-
FO KOHTaKTa TOKONOABOAALLErO HPOBOJA.

ITonocoBHe HAH CTEpXKHEBHIE S/JEKTPOXL, 3aKpelliseMhie Ha Aepe-
BSHHOHA onasiy6ke, CieAyeT pa3MelllaTh BepTHKaJbHO,

HonocoBre MM CTepXKHeBble 5JEKTPOXH HA HHBEHTApHHX AepeBsiH-
HHX IHTaX onany6kH HOKHB OHTh SaKOMMYTHDOBAHH IpH H3rOTOB-
JIEHHH 1HTa TakuM 006pasoM, H¥TOOH MOAKJIOUCHHE TOKOMOABOASLIHX
HPOBOJIOB MOXKHO OHIJIO OCYUIECTBJIATh He K KaXXJOMY 3JIEKTPOAY, a K
pasbeMy HJR K TpeM JR60 ABYM KOHTaKTHHM Goaram (pHc. 33).

Ipn oxHOpasoBOM HCMOJIL30OBAEHH IIOJOCOBHIX 3/1eKTPOAOB, 3aKpell-
NeHHHX HA JePeBAHHOH Omnajy6ke, HX KOHIb JOJIKHH BHCTYNATh 3a npe-
Zeanl onamy6kn Ha 5—8 cM AJA NOAK/MIOYEHHS TOKONOABOLMIUAX NpO-
BOJOB, KOTOpHE pEKOMEHAYETCH OCYIIecTBAATL € TOMOIbIO Gojra
M8—MI12 c rafikoil, yCTaHOB/IIEHHOTO B OTBEPCTHE HA KOHIE 3JEKTPOia,

8.69. Haxnanuele AepeBsiHHBE IIHTH C 3aKpelVIeHHEIMH HA HAX 10-
JIOCOBHIMH 9JIEKTPOJAMH DEKOMEHAYETCs YKJAaAHBATh Ha NOBEPXHOCTb
GeToHa MO Mepe ee 3arJiaXXHBaHHS, NOAKJIOUATb SJEKTPORH K MHTAIOLIEH
CEeTH HJIH 3/EKTPOZAM COCEJHEro, paHee YJOMKEHHOro MuTa (pmc, 34).
[Tocne storo Ha HIMT yKAaOhBaloT BUGpaTop M BHODHPYIOT LIMT B Teue-
HHe 5—7 C /11 MOTPYKEHHA BHICTYNAIOIKX 3a IVIOCKOCTb NAMyOHl 3JeK-
TPOAOB B GeTOH C 1e/bl0 00eCHeUeHHs HAJEXKHOrO VIEKTPHYECKOrO KOH-
TakTa. [lepeMBIYKH MeXAY OAHOHMEHHBLIMH 3JIEKTPOLAMH COCEAHHX LU~
TOB CJEAYET BHMOJHATL FOJHM aMIOMHHHEBHIM HJIH CTaJbHLIM IIPOBOJOM.

8.70. InuHy cTep:KHEBHIX 3JIEKTPOAOB, YCTaHABJHBAeMHX B OCTOH,
HeoOXOIHMMO NPHHHMATH C TAKHM pacueToM, uTOGH OHH BHICTYNAJH Haz,
YTenJuTeIEM BerHefl NOBEPXHOCTH KOHCTPYKLIHH HJIH IIPH HX YyCTaHOB-
Ke TOpH3OHTaJbHO BHICTYHAJAH 8a IHpejesb HepeBAHHOH onadyOkn Ha
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PHc. 33. CxeMa NOCTOSHHON KOMMYTANHH MOJAOCOBHIX 8JAEKTPOAOB, 3AaKPENAeHHBIX
HA WHBeHTaprRofi onanyGke

Q@ — KOMMYTanus 3AeKTPOAOB Npu TpexdasHoOM Toke; 6 — KOMMYTAUUs 3JEKTPOAOB
npH onHo}a3HOM TOKe; I — 3JEKTPOHAB!; 2 -— KOHTAKTHI; 3 — pasbeMbl; 4 — KOMMY-
TallHOHHLIE NpOBOAA

8—10 cM AAA NMOIKJIOYEHHS TOKONOABOJAIHX NMPOBOLOB, KOTOPOE OCY-
LIeCTB/IAETCH C TIOMOUILIO CTMEUHAJIBHONO HHBEHTAPHOI0 KOHTAKTHOrO NpH-
cnocoGneHuss (3aHMHOrO, KOHYCHOTO H T. I.) HAn MATKOR cTrasbHOR
NpOBONOKOA fuaMeTpoM 1—1,5 MM,

Juametp 3nekTposoB mpi HX 3ab6uBke B GeToH Ha IayGuEy Godee
60 cM cnenyer yBeanuneaTth 10 10—12 MM,

Ecnu crepxHeBble 3/1eKTPOAN 3a0HTH B GETOH, HEZOCTATOYHO NOJ-
BHXKHHIH A/ CaMONPOH3BOJBHHOIO 3aMOJHEHHS BO3HHKAIOUIHX NPH 3a6HB-
Ke INyCTOT, TO 110 OKOHYaHHH 3a6HBKH 3JEKTPOZOB GETOH BOKPYr HHX
cleAyeT YIVIOTHHTh TpaMGOBAHHMEM HJIH BHOPHpOBaHHEM.

8.71. CTpyHHBIE 3/1eKTPOAL AHAMETPOM A0 8 MM PeKOMEHIYeTCs Ha-
TATHBATH Ha onaay6ky, a puaMeTpoMm Gojee 8 MM — NMOABEWIHBATH HA
KpIOUKaxX, H3OJHPOBAHHMX HAJETHIMH Ha HHX pe3HHOBHIMH TPYOKaMH,
JH60 KpenuTh K CHeUHaAbHO YCTAHABJIHBAEMBIM MONEPEUHHIM CTEPIKHSM,
TIPOCYHYTHIM B OTBepCTHSI GOKOBOH OnmaayGKH.

8.72. TlpH wWCHONb30BAaHHH apMaTypH B KayecTBe 3JEKTpPOAa Heol-
XOAMMO TNPHBAPHTH K CETKe KM OOLEeMHOMY Kapkacy 2—3 CTanbHHX
CTepXKHA AHaMeTpoM [12—16 MM, KOHIH! KOTOPHX JOJMKHH BHICTYATh Ha
8-—10 cM ana NMOAKMOYEHHA K HHM TOKONOABOAGIIMX HPOBOACB C NO-
MOUIBI0 KOHTAKTHOTO GOJITa WJIH rafikm.

8.73. Tlonuxkawoumme TpaHcHOPMATOPH HOMKHH GHTbH YCTaHOBJEHH
BO3MOXHO GJHe K 1porpeBaeMOdl KOHCTDYKLHH W/H 3aXBATKe BO H3Ge-
JKaHHe TOTepb HANpSKeHHs B Kabensx u NpoBOJAax Ha HH3KOH CTOpoOHe,

8.74. B npouecce GeroHupoBaHHs HeobXoZMMO oGpallaTh BHUMaHHE
Ha COGMIOAEHHE IPOCKTHOH TOJLIMHLI 3allUTHONO CJIOf, COXpaHeHHe IMo-
JIOXKEHHA SJEKTPOAOB, YCTAHOBJEHHHX N0 Hauaja GETOHHPOBAHHA H HX
koMMyTauud. 1o okoHyanuy GeTOHHPOBaHHSA, a MPH GOJLIIHX OTKPHITHX
TIOBEPXHOCTAX KOHCTPYKIMH 1O MEPe OCTOHWPOBAHHA CAEAYET YKPHIBATb
6eTOH IHAPOHONAUHOAHLIM MaTepHaMoM H yTemnath (cM. m. 3.17). Bep-
THKa/IbHEle CTEPIKHEBHE SJIEKTPONB! CJieAyeT YCTaHABJIHBATH (3aOHBATh)
B GeToH mocse YKJagKM IHAPOU30NANMH, NpUOHBas ee CJIOH, moc/ie vyero
YTEIISIT NOBEPXHOCTh GeTOHA.

8.756. KoHUB! CTep:KHERHX 3JCKTPOZOB M CTEpXKHell ANA NOABefe-
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Pre. 34. CxeMa KOMMYTAaUMH NOJOCOBHIX SJIEKTPOMOB HAa HAKJANHBLIX JEDEeBIHHBIX

IIHTaX

1 — nonmHxKalouwni TpaHChopMaTop; 2 — CHIOBOM INHT; 3 — coHTH HAH pacnpese-
JHTeJbHBIE NPOBORKE; ¢ — TOKOMOABOLAILHE NPOBOAA; § — SAGKTDPOAHBIC KIHTHLI

9—901
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HHA HAOpsAXKeHUs K apMaType, NO OKOHYAHHH 3JIEKTPOMPOrpeBa u pacma-
Ay6aMBaHHA KOHCTPYKIHH KOJXKHBL GBITH Cpe3aHHl.

8.76. Ykazanus no DPOU3BOACIBY paloT HpH 3JexTponporpese Ge«
TOHZ, CBA3AHHHE C BONPOCAMH 3JIEKTPOGE3OMACHOCTH, NpPHBEJAEHH B
pasa. 18 ranroro PykoBoacTBa.

9. OBOTPEB BETOHA B I'PEIOIIIEV OMAJIYEKE
CYITHOCTb METOJA ¥ OBJIACTb [TPUMEHEHUS

9.1. CymHocTh crmoco6a 3aK/IO4aeTcsi B Nepefate TEIOTH yepes
pasieNuTeJbHY0 cTeHKy (nasiyly mMTa) B NOBEPXHOCTHHHA CAoH GeToHa
OT 3JeKTpoHarpeBaTesiel,, YyCTAaHOBJECHHBEIX B yTenneHHoil onanyCke, Temn-
JI0Ta B TOJLIe GeTOHA paclpeiensieTCss B OCHOBHOM IIyTeM TemJIONpOBOXA-
HOCTH.

9.2. TIpuMeHeHHe rperouieli onayyGKH B COYETAHHH C APYIHMH CHO-
cobaMu TepMOOOpabOTKM M BHAepXKHBanus OeroHa (NpeaBapHTeNbHEIM
3JIEKTPOPA30rPeBOM, «TepMOCOM», XHMHYECKHMH J00aBKaMH — yCKODHTe-
JAMH TBEpAEHUS H Ap.) I03BOJSIET 3HAUHTENBHO PAaCUIHPATH 06JacTh
Np:IMEHERUsT Kax{AOro cnocoba W MOBBICHTH HX 3¢¢eKTHBHOCTB.

9.3. I'petowas onasy6ka MOKeT GHTH UCIOJL3OBAHA /IS KOMIeEHCa-
LHH TEIJOBHX IIOTePh NPHCTEHHLIMH cJosMu GetoHa. HesaBucumo or
H3MEHEHHA TEMIEPATYPil HapYXKHOTO BO3AyXa BO3MOXeH o0Orpes M BH-
JepXHBaBHe TeMIlepaTyph CeTOHa B 3afaHHHX Ipeesax C PeryJspo-
BaHHeM HPOJOJIKHTEILHOCTH OCTHIBAHHS MOHOJNHTHBIX KOHCTPYKUHA mo
3aJAHHOMY DEXHMY.

9.4. I'peromyio onanyGky cjaeAyeT NPHMEHATH AAA oGorpeBa TOHKO-
CTEHHHX H CPeAHeMacCHBHBIX KOHCTPYKUMH (c JoGOH cTeneHbi0 apMH-
poBaHHsI) TIPY TeMIlepaTypaXx HapyXKHoro Bo3fyXa no Muuyc 40°C.

OGorpeBy B rpeioineli omajy6ke MOTyT NOZBEPraThCH H MaCCHBHHE
KOHCTPYKIHH B paifOHaX, XapaKTepH3yeMHX pe3KHMH IepenafaMu TeM-
nepaTypH B TedeHHe CYTOK, MPHMeHAA «PeryaupyeMbifi TepMOC», BHAep-
KHBaA TNPH 3TOM DACYETHYIO NPOAOIKHUTENBHOCTb OCTHIBaHHA MOHOJHT-
HBIX KOHCTPYKLLHH,

Tpeiomtyro omanyGKy MOXKHO HCHIOJNB30BATB AJs oborpeBa Gerosa,
YJIOKEHHOI'O B CTHIKH, IIBH H MECTHble 3aJeJKH, A OTOrpesa Mep3iHx
TPYHTOBRIX, GeTOHHEIX H HCKYCCTBECHHBIX OCHOBaHHl':l, YAaJl€HuA Halel#d
C apMaTypbl # Ap.

HOMOTPA®PHYECKHNI PACYET OCHOBHBIX ITAPAMETPOB
TPEIOLIEN OITAJIYBKH

9.5. PacueT OCHOBHEIX NMapaMeTpoOB rpeloilell omaly0GKH CBORHTCH K
OIIpee/IeHHIO:

KosdhHIHeHTa TenJsonepefauy onadybk# HCXONS H3 XapaKTepHHX
ee pasMepoB, SKOHOMHJECKHX NPeANOCHIOK ¥ KOHCTPYKIHH yTelJHTe/s;

yIeJbHOH MOIUHOCTH B 3aBHCHMOCTH OT DacyeTHOH TeMnepaTypH
HapYXHOro BO3MyXa, KO3(hdUIHEeHTa TeloNepe aul YTEIINTENS, MACCHB-
HOCTH MOHOJIHTHLIX KOHCTPYKLUMA H OT NPHHATOrO Cnocoba peryiHpoBa-
KA TeMIepaTypHLIX peXHMOB o6orpeBa GeTOHA;

ONTHMa/bLHOrO 1Iara Ha majy6e IMHTOB NIPH TIPUMEHeHHH JIMHEAHHX
HarpesaTesiell B 3aBUCHMOCTH OT YZeJbHOH MOUIHOCTH, TOJUIHHB HanyGH
il TIPHHSATBIX AONYCTHMHX TPAaZHEHTOB TeMIepaTyphl Ha naJuyGe.
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ONPEJEJNIEHHE KO3¢®ULIMEHTA TEIVIOIIEPEJAYN

9.6. MaxcuManbHad TOJIIHHEA YTeNJiHTesns B rpeioillelt omany6xe,
KaK TpaBHAO, OrpaHHIHBAETCH BHICOTON peGep JKeCTKOCTH Kapkaca IH-
ToB. II03TOMY ONTHMAJBHLIN, ¢ TOUKH 3PeHHH 3KOHOMHUYECKHX H 9KCIIY-
aTaUHOHHNX NOKa3artedell onanylbkH, koapdHIHERT TenoHepeRadyH rpeio-
IHX HIHTOB NpeionpefenfdeTcs myTeM Roalopa COOTBETCTBYIOUIHX yTem-
JSIOHX MaTepHaJOB H KOHCTPYKIHA TENION30MANHNH.

9.7. KoHCTpYKUMSA H TOJIUMHA YTENJHTeNA AOMKHH obGecleuuBaTh
Tenjonoteps He Gojee 35% jpuas MIMTOBOK pa3GopHO-TiepecTaBHON ona-
ay6ku 1 259% Ans 06BbeMHO-epecTaBHOA H G/0OK-GOPME OT OGHIHX TEl«
JIONOTepb.

9.8. Ilpn ygere 3arpaT Ha 3/EKTPOSHEPTHIO IpPH 3jeKrpooborpese
feToHa ONTHMAaNbLHOE TEPMHYECKOe CONDOTHBJIEHHe TENIOH3OMALHH MO-
XKeT ompeliensiThes Mo HoMorpamme puc. 35. IIpuMmep pacuera mpuseseH
B mpua. 15.

9.9. Koaddunnent Temonepesaun rpelomux IHTOB onanyGkx 3a-
BHCHT OT MHOTHX NepeMeHHBIX: INIOIMAajAH MOBEePXHOCTH OTKPHTHIX pebep
Kapkaca, pasMepoB IIHTa, CKODOCTH BeTpa, TemodH3HYECKHX Xapakre-
PHCTHK IPHMEHEHHOTO YTEMJIHTEeNs, KauecTBa TrepMETH3AlHH YTeIIHTe/s
OT npoAyBaHHsA H T. . Jla1a HauGosee pacupocTpaHeHHON B CTPOHTENb-
cTBe cTasbHON rpeiomiedl onanyGKH ¢ yTelJMTeJeM H3 MHHEPAJOBAaTHHX
MaT0B ycpenHenHne XoaddHUHEHTH Temnomepesavd MOryT OHTh ompe-
JeNeHH 110 HoMorpaMMe pHc. 36.

9.10. [Ins cTajibHHX HATOB NJOMAAbio Gonee 1 M2 ¢ TemaIoH30/s-
uueli pa3nHYHOA KOHCTPYKIMH NpPH NJOMALH OTKPHTHX pefep Kapkaca
no 600 cM?, ¢ OTHOWeHHeM NEpDHMETpa OTKPHTHX pebep Kapkaca K mio-
maan mura 3,6:1—4,5:1 n ckopoctu Berpa A0 1 M/c ycpensenmnie
K03 ¢HIUHEHTH Ten/ionepesayd MOXKHO ONpeAeiHTh MO Tabs. 45,

Tabanma 45

KoapdunuenT rennonepenaun

KOBCTPYKIHSA TeNNOK30NALHH

Br/(M*.°C) %
Munepanopatauft mar Tonnunof 40 MM n 3,44 100
(aHepa ToMMKHOA 3 MM
Bosaymnas npociofika TOMUHEOR 30 MM, 5,83 169

¢arepa TOoMMMHOK 3 MM, YNJIOTHEHHE HO
KOHTYpY MHHEpa/oBaToil

Boapywnas npociofika TommuHof 15 MM, 4,84 140
¢daHepHHt HWIHT ¢ COTOBHM 3amOJHEHHEM
ToamuHoii 30 MM, YNJIOTHEHHE NO KOHTY-
Py MHHep&J0BaTOM

Tennootpakamomyii sKpaH M3 asliOMHHHe- 3,07 90
BOit (O/IbIH, MHHEPaJOBaTHHIA MatT TOJ- ’
muaoit 40 MM, danepa TomuuHOR 3 MM

9.11, J{na xapaKTeDHHX KOHCTPYKTHBHHIX pemieHHH (daHepHOR rpero-
meRk onanyOxd x03GOUUHEHTH TemJonepefads MOTYT NPUHUMATLCH HO
AaHAHM Taba. 46,
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TaGauma 46

KosbduuueHr Tengonepeaayu
KOHCTPYKUHSR OfasyGoyHOTO muTa Br/ °C) ‘ %

danepuan nanyba TONUIKHOH, MM:

10 7,65 100

12 6,75 90

18 5,75 80
danepHHil IIHT ¢ AByMsa nanay6aMu Ton- 2,8 59
wuHoi 12 MM ¢ BO3LYWHOH NpOC/OHKOH
Tonuunok 40 MM
To e, ¢ 6peseHTOBHIM yKPHTHEM 1,75 56
®danepyan nanyba TomwHHOR 12 MM ¢ 4,6 71
Ope3en IOBHIM yKPHITHEM

BbIBOP VAEJIBHOY MOIHOCTH

9.12. Yaennnyio MOMHOCTh HarpepaTtenefi rpelomiefi onanyGkH Bbl-
6upaloT, HCXOAS H3 HeoOXONMMOCTH obecneyeHHs 3aJaHHOH CKODOCTH
NoAbeMa TEMNEPATYPLI Ha NOBEPXHOCTH 66’[‘0}{3, NMOCTOAHHOK Ha BCIO
NPOAO/KHTENBHOCTD IepHORA TepMoo6paboTKH GeToHa.

9.13. YaeabHas MOWHOCTL HarpesaTeJell foaXHA oGecneuuBaTh Tpe-
OyeMyio CKOpPOCTb NOXbeMa TeMIepaTypw Ha NOBEPXHOCTH oforpeBae-
MBIX KOHCTPYKUHH C yYeTOM TenJoo6MeH2 H TepPMOHANPSIKEHHOTO CO-
CTOSIHHA MOHOJHMTHEIX KOHCTPYKLUHHA. 3aHHXKeHHe ylNeJbHOH MOIHOCTH NO
OTHOLIEHHIO K ONTHMAJbHOM TPHBOAHT K YAJHHEHHIO CDOKOB TepMOOG-
pa6oTkH, 3aBhbllieHHE ee — K MepepacXolly INeKTPOIHEPrHH, K yBejHye-
HHIO TeMNEpaTYPHBIX FPafHEHTOB IO CEYEHHI0 KOHCTPYKLHH, BBEI3HIBAIO-
IUX Pa3BUTHE RECTPYKTHBHLIX siBAeHU#t B GeTOHe, a NPH HCHOAL3OBAHHU
CHCTEM aBTOMATUYECKOro pEryJHPOBAHHA TeMmepaTypsl oGorpesa — K
HepaBHOMepHOH pa6oTe ajieKTpOHArpeBaTeneh.

9.14. YnenbHyio MOHIHOCThL 3JIKTpOHArpeBaTe/ieli KOMILIEKTa rpeio-
el onanyGku chaeayer BHOWPAaTh B 3aBHCHMOCTH OT MAaCCHBHOCTH 060-
rpeBaeMBX MOHOJIMTHHIX KOHCTPYKLHH, pacyeTHOH TeMIepaTypH OKpYy-
XKalouero BO3AyXa M CKOpPOCTH Berpa, TeMnepaTypw OeTOHHO#i cMecH,
yJOXesHOH B oOmadyGKy, H TenJO(pUINYECKHX CBOHCTB yTelsHTeNs
LIHTOB.

9.15. I'lps pyuHOM, MOJNYaBTOMATHYECKOM H 2BTOMATHYECKOM peXH-
Me PerylupoBaHus TeMnepaTyphl oforpeBa GeToHa yAe/bHYI0 MOUIHOCTh
neKTpOHarpepareseit rpeiolledi onadyGKH caeayeT HOPHHHEMAaTh IO HO-
Morpamme pHuc. 37.

9.16. Ilpn camoperyanpyiomeMcs pexuMe oborpeBa GETORa, MPHroO-
TOBJIEHHOTO Ha MOpTNadjueMeHTe akTHBHOCThIoO 400—500, ynenvuyro
MOILHOCTh SJeKTPOHArpepaTeNell CJeAyeT NpHHMMATh MO HOMOrpaMme
pHc. 38. Camopery/Hpyom#ics peKHM MOXKET NpHMEHATBCA NPH BHIOJ-
HeHuu HeGONMLWIMX 1O oGbeMy GeTOHHHX PAGOT PasOBOrG XapaxTepa ¥
OTCYTCTBHM HA CTPOHNJOILANKE ABTOMATHYECKHX CPEACTB KOHTPOJSA H
pery/npoBaHHs TeMnepaTyphl oGorpesa.

ITpu TaKoM pexkuMe TeMnepaTypa 6eToHa B mpoiuecce oforpesa Ipu-
HHMaeT MOCTOSIHHOEe 3HayeHHe B 3aBHCHMOCTH OT TeMIEpPaTypH Hapyx-
HOTO BO3AyXa, KO3(QuuneHTa TenJonepeAayH YTEIVIATENd, pacxoia H
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Puc. 37. HoMorpaMma Aas onpejfeieHHs NnpededbHO NORYCTHMBIX YAEAbHBIX MO«
Hocte Harpesateaelt rpewmell omaayGku

AKTHBHOCTH LEMEHTa, MOAYAd onanyGaHBaeMOH HOBEPXHOCTH H YAenb-
HOM MOUIHOCTH 3JIeKTpOHarpeBaresel,

9.17, fpu ykaagke B rpeioulyio onadyOKy NpeiBapHTeNbHO pa3o-
rpeTo# OeTOHHOH CMeCH H BHIIEPXKHBAHHH €@ METOAOM <YNpaBJisieMOro
TepMoca» yAenbHas MOIIHOCTb 3JIEKTpOHArpeBaTesell HE3aBHCHMO OT MO-
Ayas onaiyGiuBaeMoOH IOBEePXHOCTH MOXeT GHTh ompeleseHa mo rpadu-
Ky pHuc. 39.

9,18, YaennHasd MOIMHOCTE INHMTOB, HCHOJNbL3YeMHIX JAJfA OTOTpeBa
Mep3JIEIX TPYHTOBLIX OCHOBAHHH, AOJAXHA HaXOAHTbCA B npeaenax 1,5—
2 kBr/Mm2, Temnepartypa o6orpeBa jo/Ha OuhTb B npefesaax 100°C.
KoshpuuuenT Tenjonepesadn yTemauTes s IWIUTOB He JOJIKEH MpPeBH-
wars 3,5 Br/(M2.°C).

9.19. YiesbHYIO MOIIHOCTb 3JIeKTpOHArpeBaTeJel B TPEIOIIMX IIH-
TaX, PACIOJOXKEHHEIX B yIiax o6orpeBaeMHX MOHOJHTHHIX KOHCTPYKUHH,
cae/lyeT HasHayaTb PaBHOH 2/; yAe/nbHO! MOWIHOCTH HarpeBateliell ps-
JIOBBIX LIHTOB.

HInpaHa yraoBHX WIMTOB (MJK YacTh IIHTa) ¢ HarpeBaTelsMH no-
HHUJKEHHOH MOILHOCTH JAOJ/KHa COCTABJATH NPHMEPHO ![; TOMILHHH Cre-
HHE WiH MeHbIIEro M3 PasMepoB ceUeHHs KOJOHH H GaJioK, HO He MeHee
300 MM, a Aana QyHAAMEHTOB HaXOZHTbCH B mpegenax 500—600 mM.
YnenbHasi MOLIHOCTL AOJIKHA OHITH pacnpefefeHa IO IIHPHHE YIVIOBHX
ILMTOB IJABHO OT 2/3 AO NMOJHOH YJeJbROH MOIIHOCTH PAAOBHX IIHTOB,
HauylHas OT YyIJia KOHCTPYKIHH,

9.20. OTkpuitHie pebpa KapKaca CTaJabHOH OHAAYOKH OKa3biBalOT
CYLICCTBEHHOE BJHAHHE Ha PaBHOMEDHOCTb pacipefe/ieHHs TeMnepaTyps
HOro nois Ha naiyGe uutos, IToTpeGHyi0 RONMOJHUTENBHYIO MOUIHOCTD
I KOMIEHCallHH TeIJIONOTeph uepes oTKpHiThie pefpa Kapkaca cheny-
€T ONpefeNiaTh TEIJIOTeXHHYeCKHM pacueroM, OpHEHTHPOBOYHO IONOJHH-
TeNbHYI0 YAAbHYIO MOULHOCTS SJEKTpOHAarpeBaresieil y OTKPHTHX pebep
ceueHneM o 10X 100 MM cnmepyer nmpunuMartb paBuoM 0,5 P,

ITpu npumenennn KaGeJbHBIX H ADYIHX JIHHEHHBIX 3/IEKTpOHArpepa-
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Tenefi MOXKHO KOHCTPYKTHBHO YMEHBINHTb HX IIar BABOe Ha yuacCTKe Ma-
ay6nl mupunoit 100 MM oT xpas pebpa.

Jas xoMneHcauud TeNMJOBHIX HOTePh depe3 OTKpHIThe pepa Kapka-
ca onaly0KH BO3MOXKHO NpDHMEHEHHe MOJOCOBBIX THOKHX TEpMOSJIEKTPH-
ueCKHX MOKPHTUH, KOTOpHE HaBEIUMBAIOTCSH HENOCDeACTBEHHO Ha pebpa
H BKJIOYAlOTCA B OOLLYIO JEKTPHYECKYIO cXeMy. MOLIHOCTs MOJIOCOBHIX
TATITI noxbupaercss B 3aBHCHMOCTH OT NPHHATON MOUIHOCTH Tperolled
onaJyyGKH.

BBIBOP HIATA JIMHEWHBIX 3JIEKTPOHATPEBATEJIER

9.21. [Ilar JuHefiHBIX 3JEKTPOHArpeBaTe/eH ONpeleNAeTCA K3 YCHAO-
BHH 06eCreyeHHss paBHOMEPHOrO TeMIepaTyPHOTrO MO/ MO BCEH MJIOCKO-
cTH naay6u. TeMmnepaTypHble mepenajl Ha nmaayle ponyckamorcs He 6o-
Jee 5° C Ha MOBepXHOCTDH IIATA.

9.22. BuiGop wmiara JHHEeHHHX 3jeKTpOHAarpeBaTenell NO/MXKeEH MPOH3-
BOJHUTLCA € Y4eTOM TOJIUHHE H MaTepHaja NajdyOul, yleabHOH 3/eKTpH-
YeCKO# MOIWIHOCTH, KO3hdHLUHeHTa TENJIONPOBOAHOCTH GeTOHA H YTelJH-
Tedst, [IpaBuapHb BBIGOp 3THX MapaMeTpOB HOJuKeH oGecneuHBaTh B CO-
HIPHKACAIOWHKXCA ¢ NanyOofl IPHCTEHHBIX CJ0AX GeTOHa TeMIepaTypHHE
rpajHeHTH He BhIlle KPHTHYeCKHX, NPH KOTOPHIX BO3HHKAIOLHe B HO-
BEDXHOCTHOM cjioe O€TOHA HanpsXKeHHs ellle He DPHBOAAT X HeobparH-
MBIM JAECTPYKTHBHBIM SBJIEHHSIM, K CHHIKEHHIO €ro NPOYHOCTHHIX H Kaue-
CTBEHHBIX XaPaKTepHCTHK.

9.23. Tlepenan Temuepartypu (AT) Ha nanybe MeXay pacmosomeH-
HLIMH BIUIOTHYI0 K HEH CMEXKHHIMH JHHEHHEIMH HarpeBaTesNIAMH AHaMeT-
poM 10 6 MM MO:KeT GhITh BhHIYHCJEH N0 PopMyTe

3
4pYR 1
AT=2_"7 —_—
Tihn E (2n—1) X
n=1

- n 7 .
w [ pen—1) ( __6_> 1) (1 _ s 1
[e 1+ . e A

(#3)

rae PYA — ynejbHasi MOILHOCTh 3JeKTpoHarpesates, Br/m?;
b — war ajekTpoHarpeBartelielt, M;
An — KOSQdHUMEHT TENJONPOBOAHOCTH MaTepHaja mnajyls ILIKTOB,
Br/(m-°C);
e=2"72;
As — k03 uIHeHT TenmronmpoeofHocTE GeToHa, Br/(M:°C);
21 8
b *
rae 8n — TosKMHa masnyGel IIHTOB, M.

9.24. OnTuMa/bHEN War JuHeHHBIX 3JEeKTPOHArpeBaTeldedl IHaMeT-
poM A0 6 MM B rperollieif onany6ke co CTaibHOH MajyGoit mpu AOMyCTH-
MLIX TEMOepaTypHBIX rpajHeHTaXx Ha NOBEPXHOCTH oOorpeBaeMHIX KOH-
cTpykuuii 1o 0,4—0,5 rpan/cm, uTo coOTBeTCTBYeT hepenaly B 2—2,5°C
npu ware 100 mM, caenyer npMHEMaTb no HoMmorpamme pHuc. 40.

9.25. OnTuMasibHBIA WAar b ¥ HAarpysky p Ha eAHHHUY JJIHHEL JH-

vr_‘
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Puc. 40. HomorpamMa AJs onpejliedseHHss ONTHMAJbHOrO mara JHHelHHBIX Harpe-
Bateneit aAnaMeTpoM J0 6 MM B craJabHOfi rpeiomeéi onaayGke

HelHHIX 3JeKTpOHArpeBaTesiell KPYIVIOTO CeueHHs AHaMeTpoM 12—16 Mm
C YCT4HOBJIEHHBIM HAX HHMH TEIVIOOTPaXKAICIIKM 3KPAHOM B rpefolled
onany6ke co CTaJbHON ManyGoil peKOMEHAYeTCA NPHHUMATD 1o Tabi. 47.

Ta6auma 47
YaenbHas MOIGHOCTD 3JeKTPOHAarpeBaresel, Br/m2
Tonmuna 600 800 1000 1200 1300
CTaNIbHOK
nanyGul,
n 2 2 2 2 2
d |l 8|zl & g| &g &) z)|4
'y [y < < 5 Y < o < =Y
2 100f 60| 90 75| 80| 85 70| 90 70| 9
3 135 80| 130 [ 105|120} 120 ] 100 { 120 | 85 | 115
4 180 { 100 | 170 | 130 | 160 | 155 | 120 | 145 | 110 | 145
5 200 | 110 | 190 | 145 | 180 | 170 | 140 | 165 | 130 | 165
6 220 ) 120 | 210 | 160 § 190 | 180 | 170 | 200 | 160 | 200

9.26. 3nauenus IIara ¥ Harpy3oK Ha eJMHHIY IJIHHBI, ONpeLeNeH-
HHe Mo HoMorpaMMe u TabJHile, MPHBENEHH MU JIMHEHHBIX 3/eKTPOHA-
rpeBaTesiedl, PaclOJOKeHHHX BIJMOTHYO K naiy6e., Ilpu pacnomoxeHHH
HX C 3a30pOM A0 5 MM OT naaybb B cAyvYasxX, KOTZia HeBO3MOMXKHA HX
YCTaHOBKa BIJIOTHYKW K najyle, WIar W HarpysKy Ha eNHHHLY AJMHLL
HarpepaTeselt caepyer veeJuunTh 20 15%.

9.27, lllar npoBOJIOUHBIX 3/]€KTPORArpebaTesielf, 3alpecCOBAaHHBHIX B
€Jl0e TePMOCTOHKOrO MMSJEKTPHKA Ha (aHepHOH malyGe B MJIOCKOCTH,
ColpHKacamoilleficd ¢ 6eTOHOM, a TAaKIKe Harpysky Ha eJHHHLY JJHHEL
cJepyeT NpHHUMATh o Taba. 48,
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Ta6nanuma 48

YRennHas Mout- Harpyska na egununy | Illar npososou- Makcumanbrasa
HOCTb HarpeBate- ANHHE TPOBOJIOUHBIX HbIX Harpesarte- | Temmeparypa Ha-
Jefi, Br/m? HarpeBatenell, Br/m aelt, MM rpeBa naay6u, °C

700 11—15 15—20 75

600 10—15 15—25 65

500 10—15 20—30 55

400 10—14 256—35 50

300 10—12 30—40 45

200 8—10 35—40 35

9.28. B rpelomelt onany6ke c nanySofl, MSTOTOBJNEHHON H3 Aepesa,
Gbadepsl MJH IJACTMAcC, wWar JHHeHHWX Harpeparesiedl, YKTaZbiBaeMbiX
BHYTPH ONaqyGOUHHX JHHTOB, He AOJIKEH NpeBHIIATL 150 MM,

9.29. lns yMeHLUISHHS TeNJIOPOTEPh FpEIOLIEre IUMTA 3JEKTPOHA-
TpeBaTesd CAeAYyeT pacuonaraTh BIJIOTHYIO K najy6e, ecld 3TO IO3BO-
JISIeT HX KOHCTPYKIHR.

9.30. MomHOCTb, MPHXOAAIAACA HA €AHHHUY AJHHH JHHERHHX Ha-
rpeBaTediel, A0MKHA YAOBJETBOPATD BhIpaXKEHHUIO

1,12PY¥Ap
> ) 44
= Br/um, 44)

The Pg— snekTpHUeCKas HarpPy3ka Ha eAWHHLY AJHMHB 3JEKTpPOHArpe-
Barenel;

P¥x — ypenbuas MOIHOCTD SAGKTPOHArpesatened, Br/m2,

Py <

KOHCTPYKIIHH I'PEIOIIEN OITAJIYBKH
C 2JIEKTPHYECKHMH HATPEBATEJ/ISIMH

9.31. KoHcTpykuuss onaay6kA ZRONXKHa OTBeYaTb TPeGOBaHRAM
T'OCT 23477—79 m TOCT 23478—79 u olecreyrBaTh DPaBHOMEPHYIO
TeMIepaTypy Ha naiaybe muta,

9.32. KoncTpyxuueli xoaxun OHThL npeiycMOTpesH ROCTYn K Ha-
TpeBaTe/bHLIM JIEMEHTaM H Jierkasi 3aMeHa HarpeBaTesiefi B caydae Bhi-
XOAA HX M3 CTPOA.

9.33. B kauecTBe yTensmTeselt ROMKHH NPHMEHATHCH TENJNOU3OJAILH-
OHHBIE MaTepHaJH ¢ 00heMHOl Maccoil He Gonee 200 kr/m3,

InorHOoCTs yTenaurtels He HOJXKHA NpeBHINATh NMACNOPTHYW Gosee
yeM Ha 159%, Baaxuocts —Ha 69%. YrenauTear mosxen ofecneynBaTh
cTaGHIBHOCTD TEMIOQH3HIECKHX CBOACTB onanyOKH,

9.34. B KOHCTPYKUHMAX onadyOK# NOJXKHH, Kak NpaBHJO, NpHMe-
HATHCS CTaHJapTHHE S/IeKTPHUECKHEe HarpeBaTelH.

TIpn HWCnONBE30BaHMH HECTaHIAPTHHX HarpeBaTeJell NOMKHH TIa-
TEALHO KOHTPOJHDOBATHCS SJAEKTPHYECKAsT MOMHOCTD ¥ CONPOTHBJEHME,
a Takke CTaGMABHOCTL JEKTPHUECKHX NOKa3artelell. DJeKTPHYECKoe €O-
NpOTHBJIEHHE M3OJSALHH HarpeBarte/ieR H KOMMYTHPYIOUlEH pa3BOAKH
IOMKHO GHTH He MeHee 0,5 MOMm.

9.35. B kauecTBe HarpeBaTeNieli MOryT NpHMeHAThCH TpyGuaThe
snekrponarpeatesu (TOHm), rpeiomue nporoga u kKabend, rubkie TKa-
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HeBble, B TOM YHC/JE YIJIEPOXHBIE TKaHH M JIEHTH. MOr'yT IpHMEHSTbCH
HeCTaHJaPTHEE HArpeBaTesiH, W3TOTOBJEHHbIE M3 NPOBOJIOKH (CTaJbHOM,
HHXPOMOBOA M Ap.) C BLICOKHM OMHUECKHM CONpPOTHBJCHHEM, a TaKxkKe
ceTuaTHe, MJIACTHHYATHE, YLOJIKOBO-CTEPIKHEBHE H Jp.

Cpok cnyx6ui Barpesatesefi KOMKeH COCTaBAATH He Menee 1000 u.
HuskoremnepatypHele Harpesartenu (tunma nposojos [TOCXB, ITOCXII,
ITOCXBT u np.) uenecoo6passo NPHMEHSTL NPH HU3KHX TeMIepaTypax,
MATKHX pexXHMax oforpesa; HpM HX HCNOJB30BAHHH HeOGXOXHM OCOGeH-
HO TIaTeJbHBEIH TeMIepaTypHLIA KOHTPOJIb.

HarpeBatenbubie kaGesmn THma KHMC paccuuTadbl Ha BEICOKYIO
TEMIepaTypy H uMeloT Gonbwall CpOK cayKOb, NMO3TOMY HX NPHMEHATH
1enecoo6pa3He B WHBEHTAPHHIX MHOrOoGOpauiiBaeMbIX OnalyOKax TpH
BHICOKHX TeMmepatypax oborpeBa B COOTBeTCTBHH C Tabua, 49,

Ta6auima 49

dneKTpHUecKass Harpyska Ha emu-| 50 80 100 | 120 | 140
HHLY AMHHH, Bt/M

Temnepatypa mnarpeBarests, °C npu| 148 | 203 | 236 | 265 | 290
Ko3(ppHuHEHTe CONPOTHBJACHHA Teil-
Jonepenade yrenauteas 0,29 (M)

X°C)/Br

BuicoxoTeMnepatypunie TpyGuaThHie HarpeBareanm uesnecoobpasuno
NpHMEHATh B KPYNMHOraGapHTHHX Onanybkax, MOHTHPYEMHIX KDaHOM.
TOHu! MOryT IpHUMeHsITLCA MpH JIOGHX peXHMaX 06orpesa.

9.36. Cnoco6 Kpem.ieHHsi H pa3MellleHHsi HarpepaTelel Ha nanyGe
3aBHCHT OT MOLIHOCTH, PeXHMOB o6orpeBa H ApPYTHX (hakTOPOB.

Ipeloise npoBoaa M Kabesau Lejeco06pasHO yCTaHABAHBATH BILIOT-
HYI0 K naiayfe; BHCOKOTeMIepaTypHHe HarpeBaTeJH Tuna TOHos Moryr
O6HTb ycTaHOBJEHB KaK BIJIOTHYIO K maiyGe, TaK ¥ Ha pacCTOSHEM OT
Hee, eC/IH 3TO MO3BOJAET KoHCTpyKuusa TOHos,

Ipr ycranoBke narpesateseff BIJIOTHYIO HEOGXOAHMO TIATENbHO
KOHTPOJIHPOBATh PeXUMBI H TeMIeparypy oforpesa, a Takike llar ycra-
HOBKH HarpeBaresieli Bo M36exXaHHE MECTHHIX IEPErpeBOB H KPHTHUECKHX
TeMOepaTypHBIX AedhopManui,

Hlar ycramosku HarpeBatesiefi guamerpoM X0 6 MM MOXKeT GHTB
NpHHSAT [0 HOMOTpamme pHC. 40.

ITpn ycTanOBKe BHICOKOTEMIEPAaTypHBIX HarpeBaTesell ¢ 3a30pOM
3—5 MM mo oTHOUIEHHIO K manyfe wiar HarpeBaTeseii Moxer GHITb yBe-
JiHYeH Ha 159, mpH CKOPOCTAX MOLbeMa TeMnepaTypnl Ao 7 rpaa/d. Ilpu
Gostee BLICOKHX CKODOCTAX NMOABEMA TEMIEPATYPH! AJsi LOCTHIKEHHS paB-
HOMEpPHOI'0 TeMHepaTypHOro mnoJis Heo6X0uMO IpHMCHEHUE 3KPaHOB C
Bucox;oﬁ OTpaxaTeJbHOH CIOCOGHOCTBIO (aMIOMHHHEBHI JHCT, Gosbra
H ap.).

DKpaH JOMKeH yCTaHaBJIHBATbhC Ha PacCTOSHHH 5—I15 MM OT mo-
BEPXHOCTH HarpeBareJis. IIJIH HCKJIOUEHHST KOHBEKTHBHOM nepeRaun Mex-
AY 3KpPaHOM H HarpeBaTeJieM YCTaHaBJHBAIOTCS IeperopoAkd UJH TpH-
MeHsIeTCA YCTaHOBKA JBOMHHX H TPOWHBEIX 3KpaHOB. I'pelolias MOJIOCTb
TI0 IePHMETPY AOJIKHA OHTb 3aTepMeTH3HpOBaHa (puc. 41).

9.37. Tlpn GomblIHX YAeNBHBIX MOWIHOCTSX HarpeBatesell (GoJee
1000 Bm/M2) pns paBHOMEpPHOrO 0oGorpeBa ONAJYOKH BHCOKOMOIIHBIMH
HaTpeBaTeJsIMH C IIHDOKHM IUaroM HX YCTaHOBKH IlefecooGpasHO npH-
MeHeHHe ONaJyOKH ¢ pasHbIMH NOJIAMH NOTVIOLIEHH S,
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Puc. 41, Koncrpykuus rpelomeli ona-
aAyOku ¢ IKPAHOM

1 — naxay6a; 2 .— Harpesareab; 3 —
rpeowas noaoctb; 4 — 3KpaH; § —
KOXyX; & — IepMeTHK

Puc. 42. CrocoOnl KpemieHHR 3INeKT-
pHYECKHX HarpeBareneli B rpeowtel

onaayoOke
a — T3Hos; 6 — xaGenefs THTa
KHMC; 8 — NpoBOJOB THNA

TTOCXBT B pepeBAHHOR onaaybke;
} —TdH; 2 — craavioli XoMmyr, 3 —
npokJaaaka ys acbecra; 4 — cralbHag
nany6a; 5 — xa6ear KHMC; 6 — no-
Aoca Ha Toueuno#t cmapke; 7 — npo-
goa ITOCXBT; &8 — AepeBaHHast na-
AyGa; 9 — cxo6a M3 IPOBOJIOKH Aua-
meTpoM 3 Mm
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Crenelb YepHOTH MOBEPXHOCTH nandyCul, ofpallleHHOA K Harpepare-
o, Ha3Hauaercsi MPONOPUHOHATbHON KBaApaTy PacCTOAHHST MEXAY mo-
BEPXHOCTAMH HarpepaTelss M Najay6sl M 00paTHO INPOMOPHHOHAJIBHOR
TIPOU3BEJCHHI0 KOCHHYCOB YIVIOB MeXJy HalpaBJeHHeM Jyya H HOp-
Malbl0 K H3JaydaeMoll W paGouell NMOBEPXHOCTH onafay6ku. DTO AOCTHra-
€TC  HaHeCceHHeM 4epHOil TeNJIOCTOHKON KpacKH MeXJy COCeXHHMH
HarpeBaTeAsiMHY.

9.38. Crioco6bl KpellileHHsl HarpesaTeseil nokasansi Ha pHc. 42, Ilpm
npHUMeHeRNy HarpepaTeJpHBIX kabeneli KHMC pekomenayercs ansa mpex-
OTBPALIEHUS BO3MOKHOI'O 3aMbIKAHHSA TOKOHECYIleH KH/H Ha 000J0UKY
NPOM3BOAUTL 3a/MBKY KOHUOB Kaleas ¢ MOMOWIbIO Mydess 3IMalaMu
NpH TeMIlepaType TJaBJEHUS:

a) 650° C:
cBuHROBHI ret (PbO) —70%;
GopHas KHCJIOTA —27%;
nepekucs Mapranua (MnQ) —3%:;

6) 700°C:
cBHHLOBLI cypuk (PbsOy) ~~60,4%;
GopHaa KHca0Ta —19,6%;
nepexuch Mapranua (MnO) —10,5%;
KBapy (IOpoWOK) —9,5%-

s nepekaiouenns xaGeseft uenecoo6pasHO HCIOJb30BaHHe CHENH-
aJkHOro KJeMMHHKa (pHc. 43), HCkJouarollero 3aMblKaHHe Ha Maccy
H NOJOMKH TOKOHecylle#l uapl, Cxema luura rpeiotiell onanyOku ¢ Ha-
rpeBaTe/JbHBIM KabeseM NOKasaHa Ha pHC. 44.

9.39. B danepro#i rpeloilell onanyGke HarpeBaTeJH BHICOKOr0 OMH-
YeCKOro CONPOTHBJAEHHS JOJXHBL GHITL 3alpeccoBaHbl B 3allHTHHE HO-
KPHITHS, COCTOfIIME 3 NaKeTa TOHKHX NMOJHMEPHHIX IVIEHOK, HaHeceHHBIX
Ha ¢aHepy MeTOZOM ropsyero npeccoBaHHs. ToJlMHA MOKPHLITHA H CO-
CT4B 3aBHCAT OT AHAMETPa MPOBOJIOKH H IOJKHH OHTh He MeHee HOKa-
3aTesiel, NpHBeAECHHNX B Ta6a. 50.

Ta6unuuga 50
Yue/10 CHI0EB MICHOK ¢ HaloJHHTe eM
JnameTp NPOBO- TOANHHA NOKPHI -

JIOKH, MM THSI, MM CymaxnuM cw;xg;;};:::::u
0,2 0,7 6 2(4)
0,25 0,9 8 2 (4)

0,3 1 10 3(5)
0,35 1,2 14 4 (5)
0,4 1,3 15 4 (6)
0,5 1,5 17 4(7)
0,55 2 18 4(8)

9.40. YraepoaHLie JIGHTOYHHIE HArpeBaTeJM HAKJIEHBAIOTCs Ha masny-
6y uuTa B CJeAYIOUeH NMocaef0BaTeNsHOCTH,
Ha cTa/inHble onajyboynble IHTH NPHBAPABAIOTCA KPOHWITEHH A7
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YCT2aHOBKH BHJOYHOTO pa3beMa, KJIeMMHHKM JJI8 KOMMYTalHH JIeHT,
IIIHBKA A0S KPelVieHHst 3alIMTHOR KpHINKH;, TePMOAATYHKH NpOpesa-
IOTCS IO MECTY OTBEPCTHA MOJ, MOHTAXKHBIH NPOBOLL.

[MpousBoguTes OUHCTKA BHyTpeRHeli MOBEPXHOCTH HIHTOB OT MyCOpa
H DXKAaBYHHLI, OGe3XXHpHBaHHe pacTBopuTejeM (OeH3uH, yaHT-CIHPHT
H T. [.) 9 pasMeTka MeJIOM MeCT YCTAHOBKH HarpeBareefl.

ITpousBoanTCH 3ar0TOBKAa H Hape3Ka MOJOC CTEKJIOTKAHH TOJUIHHOA
0,9—1,2 mm (Mapxn TCT-9) u yraepopnol senthi. iuputa monoc crex-
JIOTKaHH AOJ/KHA UpeBHINATh HMIMPHHY YIVIEPOAHON JIGHTH He MeHee ueM
Ha 40 Mm.

[lpoussoautcs Menmenne KOHIOB YIJIEPOAHHIX JIGHT HA PaCCTOSAHHH
30—40 MM OT Kpasi B OZHOM U3 S/EKTPOJHTOB CJCAYIOWEro cOCTaBa, I/

Prc. 43, Xaemmuux I HHH-
OMTIl aas nopcoeRMHEeRUS
xabens (Ha 3 xabeaa)

1 — TeKcTOMHTOBaS naara;
2 — ckofa KpemseHAA KieM-
MHHKA K IIHTY; 3 — KJeMMH
dukcanuu 060n0uKH KabGens;

4 — oTBepcTHs AJAR GOJTOBO-
To coepuseHHs (dHKCaTOPOB;
§—T0 Xe, TOKOHEeCYUIHX
XU Kabeas; 6 — GoaTopoe
KpenjeHye TOKOMOABOASMIHX

IpoBsoaos
5 &
% aﬂg
2 7 = ?
7
0
sl 1o
b
5| | :
8
Lls = 7
pont
N 18

Pyc. 44. Tpeownli mur onaiyGku
1 — xapxac wura; pelom m y

2 —jar . 3 .
M PeBaTeNb; -~ NPHKHMHASA MJAAHKA; 4 — yrenautens
1 g‘:f)‘;’ag"f_‘faglgfl;‘;bgau{ 40 MM); & — salHTHEIA Koxyx (daHepa Ton);unl.{oﬁ 3—
2 Kpennenus KOXKYXa; 7 — BHJAOUHBIA DasbeM; 8 — Bhipes pas
YCTaHOBKH COSAHHHTENLHBIX YCTPOHCTB
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a) cepHORHc/as Melb -—220; 6) cepHOKHCHAs MEeAb —125;

cepHas KHCJIO0Ta ; CepHOKACANH Har-  —60;

THOMOYEBHHA —0,01: puit

TVIHLEPHH —0,1; CepHOKHCIEE  am-  —60;
MOHHUHA
STHNEHIHAMHH —60.
(ocHoBauue)

MenHenue B 1-M a/eKTposuTe HeOBXOAHMO BeCcTH IpH HempephIBHOM
nepeMellHBaHuu. TIpH NPHTOTOBRJEHHH 2-TO 3JIEKTPOJIHTA HEOOGXONUMO CO-
6a08aTh NOC/AEROBATENHHOCTh DACTBODEHHS BEINECTB B IIOpPALKE Iepe-
unesenua. TeMmepaTypa AeKTPOJAHUTOB ROJKHA HaXOAMTLCH B npeaenax
18—20° C, maortHocTh TOKa — 8—80 A/amM?, Bpemst — 0,5-—2 mun. Toux-
HIMHA MeRHOro MOKPHTHA JOJNXHA cOCTaBIsATh He MeHee 30 MkM. Owmen-
HEHHBIE [MOBEPXHOCTH NHOKPHTH cuHproxanudosasio (coorHourenne 5:1)
H ayauth npuoeM [TOC-40.

PHC. 45. CnocoObl KOMMYTANAH JedT
a—x ofumeMy KIeMMHHKY (ofiHOQasHad cxeMa); 6—C NOMOWSBI0O HAKNaZoK (Tpexs
dasHaa cxema); ! — MeAHBle MMHHB; 2-- GoAT M6; 3 — yriiepognbie JIeHTHI; 4 —
AHIJeKTpHYecKas NOAJOXKA; § -~ MeJHad HaKAagKka; 6 — NpOBOA; 7 — sakienkn
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Ecan xoMMyTanusi NeHT NPOH3BOAHTCS He yepe3 obiIHe KJIEMMHHKH,
(ynoGHble IpH OZHOGa3HOH cXeMme), TO IPH Tpex(asHOA CxeMe MOAKJIO-
YeHHS] HAa KOHUB JEHT Ha 3aKJEeNKaX YKPemasioT MelHHe HaKJIaAKH
(puc. 45).

Henocpencreenno neped HagaaoM pabOT NpPHrOTaBJIHBAaeTcs 3MOK-
CHAHBIH KOMNAYHR COCTaBa, BeC. W.:

snokcuanas cmona -6 —T7
TIONHSTHACHIIOARAMAR -2,
JHOyTHAGTANAT — L

Ko/nuecTBO KOMIayHAa MO BeCy NMPHUHHMAETCH TaKHM, Y4TOOH ero MOXKHO
6Ll BEIpaGoTaTh B TeueHHe 15—25 MmuH,

Kucteio uaM 1wmareseM Ha nany6y INMTOB HAHOCHTCA IO pa3MeTKe
c/I0# KoMmayHaa TomuuHOH 1,5—2 MM.

Ha cyoft koMnaydna HaKJIeHBaeTCH CJIOH CTEKJIOTKAHH,

IToBepx cTeKJOTKAHM HAHOCHTCS LINaTesNeM HJIH KHCTbIo CJIO0H KOM-
naysja toJutuHo# 1—1,5 MM.

Iocne Toro xak KOMHaysj B Mpouecce NOJHMEPH3ALHH npHOGpera-
€T TYCTYIO KOHCHCTEHIHUIO H B HauGonbLIefi CTCHEHH NPOABATCS €ro KJjes-
niHe CBOHMCTBA, NMOCepeiHHe NOJIOCH CTeK/JOTKaHH NPHKJEHBAeTCHA Yrie-
poaHas JeHTa, NOBepX KOTOPOH HAHOCHTCA 3allUTHHA CJ0A KOMIayHAa
TomuuHoli 1 MM. Konnn JieHT aaunolt 40—50 MM ocTaBasiorT cBOGOAHbI-
MH H NPefOXPaHAIOT 0T 00OMa3KH KOMIAayHAOM.

Hns fneHT ¢ MeAHEIMHM HakJajKaMH NOJ NoOCJefHHe Ha majiyly miu-
TOB JONOJHHTENLHO NIPHKJICHBAETCS ABa CJIOS CTEKJIOTKAHH.

ITocne 3atBepleuss KOMNayHAa NpPOH3BOAMTCS NPOBEPKA KauecTBa
H30JAIHH YTJIEDORHBIX HarpebaTesleli OoMMeTpOM. B ciyuyae 3saMuIKaHHSA
KaKoro-iu6o HarpesaTe/ii Ha Maccy IUHTA IPOM3BOJAAT KPAaTKOBPEMEH-
HOE¢ MOAK/IOYEHHEe CBAPOUHOrO TpaHcdopMaTOpa K KOHTAKTy JIEHTH H
wmuty. TomkHe HHTH yrJepoja, BLIShIBANILIErc <«npobofs, meperopaiot,
KOHTAKT 3HAYHTEJHHOTO CEYEHHs ONpefensieTcs B MeCTe pasMsardeHus
KommayHaa W Hckperds. CleyeT moj 8OHY KOHTaKTa MOLJOXKHTL OTpe-
30K CTEKJIOTKAHH, IPONMTAHHON KOMIAyHAOM. 3aTeM NPOH3BOAUTCH CyLI-
Ka M3rOTOBJIEHHHX HarpesaTe/iell U OKOHYATEJNbHAS NOJUMEPH3ALHS KOM-
naynga nyrem Harpesa Ao 60-—70°C npy MOAKJIOUEHHH HarpesaTeseh
TOJ, HATPY3KY, pasuyio 0,5 paGaueit.

[IpoBepKa NeJOCTHOCTH H3OJALHH IIPOH3BOAUTCA OMMETPOM; KOM-
MyTauHs YrIepoAHEIX JICHT — MOHTaXKHHIM TeIVIOCTOHKHM NPOBOAOM K
KNEeMMHHKaM H BHJIOYHBIM pasbeMaM.

KOHCTPYKIIMHM MHBEHTAPHbIX
I'PEIOIIHMX 'MBKHX [MOKPbITHUH

9.41. TIpn oGorpese MOHOJHTHOrO GETOHA, YJOXKEHHOTO B AOPOXK-
Hble OCHOBAHHA M NOKPHITHA, B MOATOTOBKH IOJ INOJIH, B CTHKH MEXLY
cGOpHBIMH 3JIeMeHTaMHl, &8 TaKXKe NPH OTOTPEBE MEP3JILHIX IPYHTOBHX H
BCKYCCTBEHHBIX OCHOBAHHH pPEKOMEHNyeTcs TpPHMEHAThb HHBEHTApHHE
TepMOaKTHBHEE rHGKRYE nokpoitus (TATTI),

9.42. TATII npeacrasaser coGoii Jerkoe, rUGKOE, FHAPOHIOAHPOBAH-
HOE HarpesaTesbHOe YCTPOHCTBO, mpeArasHaueHHOe AJsA nepudepHAHOro
PajnaHOHHO-KOHBeKTHBHOTO HJH KOHTAKTHOrO O6GOrpeBa pasjHuHLIX BH-
0B GETOHHEIX H Xese300€TOHHBIX KOHCTPYKHHH ¢ OTKPHITHMH TODH3OH-
TaJbHBIMH H BEePTHKaJbHBIMH NOBEPXHOCTAME NDH TeMIeparype HapyK-
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aoro Bo3fyXa Ao munyc 40°C. MakcumanbHas TteMnepaTtypa oforpesa

ROKHa 6BITh He Gosee 90° C.

Hastauenhe TepMOAKTHBHBIX THOKHX NOKDHITHH DAa3/IUYHBLIX BHOB,
oba1acTh H OCOGEHHOCTH HX NPHMEHEHHA yKa3aHul B Tala. 51,

TaGauma 51

BuA rHOGKHX 3JTeKTpPOHarpesaTe/b-
HbiX YCTPOHCTB

QO61acTb IPUMEHEH U S

T'ubkne
KpHITHSA

TepMOaKTHBHEBEIE IIO-

Juns oGorpeBa cBexeynoxeHHoro Ge-
TOHA HOPOXKHBIX M a3pOAPOMHBIX IO-

xpuTufi, GeTOHHBIX OCHOBaHWE HOA MoO-
JB  MEX3TaXHBIX MOHOJIHTHBIX Iepe-
KDHTHH TNpPOMBILJIEHHBIX # Fpax/]aH-
CKHX 3JaHHH, FOPH30HTa/bHBIX MOBEPX-
HocTet (yHAaMEHTOB, BepTHKAJBHBLIX
IIJIOCKHX H KPHBOJHHEHHBIX NOBEPXHO-
CTelt CTeH B KOMILIEKCE CO CKOJIb3fAlleH
onany6koft H OeTOHHHIX KOHCTPYKLMMA
CJI0XKHOH KOH(UI'ypaluHH

Tubkue TepMoOaKTHBHEE I10-

Jna ob6orpeBa MEXKOHCTPYKLHOHHBIX
JIOCOBHIE NIOKPHITHS

3aMOHOJIHYEHHbIX WBOB IPOMBILVIEHHBIX
U TPaXJAaHCKHX 3/aHHUil; KJAsL ycTpaHe-
HHUS MOCTHKOB XOJIOAA B CTHKaX XeCT-
KOH rpefomlell onaiyGKH M CONpsXKe-
HHi GETOHOBOXOB

Inbxue TepMO3JIeKTpHUECKHE
BKJIa AbIILH

Kak rpeioumye 37eMEHTH B 2KeCTKOH
MeTa/LTHIeCKOR omaJnyOKxe

Jdnsa oMoHOJIMUMBaHHA H oGorpesa
CTHKOB KOJIOHH 4 COOpHHX 3/1eMEHTOB
HEeCylIero Kapkaca MPOMBINJIEHHBIX H
rpaJaHCKHX 31aHu#

IonyxecTkue rpelowue ona-
JNyOKH

9.43. B KauecTse saekTponarpesateliehh B TATTI creayer npuMeHsTs
MpOBOA2, YI/EPOAHYIO TKAaHb H JIEHTH, NONyYaeMble IyTeM OGyranBaHHA
BHCKO3HOTO BOJIOKHAa B HarpeBaTeNbHBIX Iedyax Ges AOCTyma BO3AyXa.
Tpu cooTBeTCTBYIOWIEM TEXHHKO-3KOHOMHYECKOM OGOCHOBAHHH BO3MOX-
HO OpHMeHeHWe NPOBOJIOYHBIX Rarpepatefed H3 MeETANIOB C BHICOKHM
YAENRHBIM OMUYECKUM CONPOTHRAEHHEM.

I'petomnit nposox npumensierca Mapok [TOCXB u I[TOCXIT auamer-
pom 1,1 mm; mapku [TOCXBT puamerpoM 1,4 mm (TV 16-505.526.73);
mapok IIBX u II[I)K auamerpom 1,4—1,8 mm (TY KII 087-66). Mak-
CHMaJBHO JONyCTHMAs TeMNepaTypa Ha NMOBEPXHOCTH H3OJNALHH AJS IPO-
BozoB [TOCXB u [TOCXI1—70° C, IOCXBT-105° C.

Yeaosng paGore npoeoaa IIB)K —or munyc 40° xo mmoc 60°C,
npoeoza [MII)K — ot munyc 60° a0 mmoc 70°C,

Vraepognast Tkaup mpHMeHsieTcs Mapku YYT-2 (TV 6-06-492-75).

Harperatenr TAI'TI BuiGupaercsi B 3aBHCHMOCTH OT MaxkCHMaJsbHOH
TeMNepaTypH o0orpeBa H 3aJaHHHX paGoUHX NapaMeTpoB, MOMKET cO-
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CTOATH H3 OXHON HJH HECKOJBKHMX IPYIIl HATPEeBATENBHHX NPOBOAOB HAH
MOJI0C YIJIePOAHOH TKaHH, COeJMHEHHBIX MeXJAy COO0# B SJEKTPHUECKYD
HenNb M0C/Ee0BaTe/bHO, Napa/iiesbHO HIH B <3BE3AY» H «TPEYrOJLHHKS®,

I'eomerpHyecKe pasMepsl, KOMMYTaIlHORHLI@ H KpPeNeKHHE yCTpOMH«
crea rubkux TATTI nosmxkHsl GBITh YHHOHUUDOBAHHEIMH, 06eCIeqHBAIO-
IUHMH BO3MOXKHOCTE OGorpeBa IOBEPXHOCTH MOGOH KOH(Hrypauuu.

TAITI monxubn ofecmeynBath PaBHOMepHHH oGorper GeTOHa IpH
TeMIepaType He Bhlle 3ajJaHHOR HO BCefl MIOWAZH KOHTAKTa C NOBepx-
HOCTBIO OeToHa.

B TATTI HepomycTHM neperpeB HarpeBaTeifl IPH 3KCIIyaTalHH MO
TeMIepaType OHICTPOrO OKHCJNEHHS (Ce1yaTHle HarpeBaTenu), pasMsrye-
HHS 3JIEKTPOHM3OALMY H TEMIEPATYPH AEBYJKaHH3AUHU PEe3HHBI, YTO Z0-
CTHI2eTCsl COOTBETCTBHEM MEXKAY TIOBEDXHOCTHOH yJAedbHOH MOML«
HOCTBIO HarpeBaTeJisl H MOUIHOCTBIO PACCEMBaHHs1 TEIJIa NIPH JAHHOH KOH«
CTPYKUHH onaldyOku (MaTepHas onanyOKH, H30JIALHS HarpeBaTe/s, yTell«
JHTEb), 06BEMOM B MOAYJEM IOBEPXHOCTH 0GOrpeBaeMoil KOHCTPYKLHH,
a TaKKe TeMnepaTypofii HapyXKHOTO BO3AyXa.

9.44. Duexrponutanve TATTI pexoMeHAyercs IPOH3BOAUTH OT CETH
¢ HanmpsxenueM, paBHnM 40—90 B, uepes normxalouse Tpancdop-
MaTopHL.

Bo ns6exanue neperpesa E saropanuss TALTI sanpemaercs mpu
oGorpeBe GeTOHAa HAXJECT AKTHBHOH 4acCTbi0 OJHOrO MOKPHITHA Ha Tel-
JIOH3ONSIRAIO LPYTOTro, HEepeKpHITHE MOKPHITHH OXHOTO APYrHM CJjeayeT
NPOH3BOAHTbL TOJbKO HeAKTHBHOH® 4acThbio,

Ilpn sxchMyaTauMu H XpaHeHHH BO H36ekaHHe NMOBPEXJCHHS Tpeio-
ILMX 3JeMeHTOB (IIpOBOAA HAH YraepomHod TkanH) Ha TATTI sampema«
eTCsl CTABHTH KAKHE-JHGO TAmeAHe NPeAMEeTH W/IH yCTPOHCTBa.

9.45. Marepraant pas TATTI poaxuH GHTh TemJocTORKEMH (A0
120° C), He BHIAEIATL TOKCHYHEIX [a30B IIpH HarpeBaHHH H 00/124aTh
Heo6X0AUMOi IHOKOCTBIO, IPOYHOCTHIO H MODPO30CTOHKOCTHIO,

1. TIpoc/ioeuHyI0 CHIPYIO Pe3HHY cJjeRyeT NPHMEHsATH TOMIIHHOA He
Gonee 1 MM.

2. Odas apMupoBaHHs Tpaﬁoqero CJIOSi PE3UHH HCIIO/Mb3YETCH CTEKIO~
TKaHb, HanpuMep Mapku KT-11 (TV 6-11-68-67).

3. Kommyraunonnas passoaka TATTI suimosnsieTcs w3 rHGKHX Mef-
HHX IUHYpoB, HampuMep Mapku ITHI (TOCT 9125—74), ceueHueM, B
2—3 pasa npeBHIIAOIIM CeUeHHe IPEIOMIero aeMeHTa.

4. Tns rennousonnauun TATTI pekomenayercst miTameisHoe CTeKNIO«
BOJIOKHO ¢ 3KpaHupyomuM cioeM u3 ¢oxsrn (TOCT 10499—78), B Ka-
ggcéme l‘)HJ.‘lpOHSOJIﬂLlHH npuMeHsieTcsi npope3uHeHHas Tkans ([OCT

584—72).

Tensonsonsauus TAITI poaxHa HMeThb Koad(HEHEHT TenJjomepexa-
uy, He npeBhmuaomui 3 Br/(m2.-rpas).

9.46. [as MOXBOAA K HAarpeBaTeJsM 3JeKTpodHeprud Kaxanid TATTI
ocHallaeTcsl KaGelnHHIM BBOJOM €O IITEHCENbHBIM Pa3beMOM, paccyH-
TAaHHBIM Ha MAaKCHMaJbHYIO DaCueTHYIO Be/IHYHHY TOKa 9JeKTpOHarpeBa-
tesell. KoMmyraunonume coepuuennsi saextpoHarpesatenefi B TATTI
LOJXKHB HMETh IVIOTHBIH KOHTAKT, OHTh NPOYHHIME H HMETh MHHHMAJb~
HOE OMHYECKOe CONpPOTHB/CHHe. PexoMeHZyeTcs BHIIOJHATL HX C NO-
MOLIBI0 MeTaJJIHYeCKHX HAKMAfOK HA 3aKJeNKaX HJAH nafikofi mo mpex-
BapHTeJbHO 0OMeJAHEHHHM KOHIAM YIVIEPOJHHX HAarpeBaTelieil.

9.47. Orpenvusie nerasu TAITI, srmonnesntle H3 xJonyatofyMaxk-
HOIl TKaHW, CleXyeT MPONUTATb OTHE3AIMHTHHM H NPOTHBOTHHIOCTHHM
COCTABOM CJIeLYIONIETO COCTaBa: AHaMMoHmiidpochar — 9%, cymdar am-
rcitns — 6%, dTopucTifi HaTpuii — 2%, soaa — 83%.
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9.48. ConpoTuB/eHHe H3OMAUHHA 3JEKTPOHarpesaTefiel B MOKDHITHH
HO/KHO GbiTh He Medee 2 MOM B HOPMAJILHHIX YCAOBHSX.

9.49. Koncrpykuuefi TAI'TI nomxHa GuTb NpeaycMOTpeHa BO3MOXK-
HOCTb KDeMJICHHR HX MeXAYy co60f M Ha BePTHKAJLHBIX MM HAKJIOHHEIX
nonegxnocmx MOHOJHTHHIX XKOHCTPYKLHH, NOZBEpraeMux o60TpeBy.

.50. Coco6H COeiRHEHHA 3JEKTPOHArpeBaTe/ell B OHO- HJH Tpex-
¢asnyio menp, a TakKe JuHefinnle pasmepn TATII mpeponpenensiorcs
YAeAbHHM OMHYECKHM CONpPOTHBJIEHHEM NPUMEHEHHHIX yrJepOAHHX 3JeK-
TPOMATEpPHaNOB H HalHYHEeM HeOOXOXHMHIX MOHHXKAWLUX TpaHcdopMa-
TopoB, Macca oguoro TATTI e nomxaa 6biTh Goee 30 Kr.

Puc. 46. OGmne BMAM TEPMOAKTHBHBIX THOKHX nokpsiThil (TATH)

@ -~ c60pHO-Pa3GOPHBLIA  mBeHHEBIA  BapuaHT; 6 — HedbHOKMeeHpiil
6 — ¢ rpewinum nposoaoM ITOCXII; I - saliHTHBIR yexom; 2 — yreroTeNlb; 3 —
CTEKJOXOJICT; 4 — OTBEPCTHA AJA KPEMJeHHS YTeIJIHTeds; 5 — yryepOfHble JeH-
TOUHBIE 3J/IEKTPOHArDEBATeNH; 6 — CTEKJNOTKAaHEeBas NPOKJajgKa; 7 — TechMa IS
KpelileHHs IaKeTa yTenJauTensd; 8 — NPHXKUMHBbIE NMNAaHKH; 9, 10 — mysouHble pasnb-

BapHAHT;

€MB TOKOMDOBOLA H AaTuHKa; Il — TePMOKOHTAKTOD; [2 — oTBepeTus AJS Kper-
aennst TATTI; 13 — qucToBas pesuHa; I4 — HArDEBRATENLHBIL NMpPOBOA; I5 — ANIOMH-
HHeBas ¢oabra; 16 — KOMMYTARRHOHHbIC BLIBOZEI
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Puc. 47. Cnocofm ycras
HOBKHM TePMOAATUHKA
GAOK-NPHCTABKH
a—nop TATIl;, 6 — nox-
Kalo9eHHe  GJIOK-IIPHCTaB-
KH K TEPMOKOHTAKTOpy B
TATlIl; 8 — B Temneparyp-
Hoff CKBaXXHHe; 2 —IOA
GaHgaxoM CTbhlka JKeJge-
306eTOHHOK KOJOHHbI;, J—
TATTI; 2 -~ TepMOKOHTaK-
TOp; 3 — pasbeM; 4 — Tep-
MO aTYHK

9.51. Ias sauuTH OT meperpesa kaxanii komniexr TATTI, paccun-
TaHHHH Ha NOAKJIOYEHHe K OJHOMY NOHMIKAWIIeMy TpaHcdopMaTopy,
pouxked uMmerb oauH-iBa TAITl ¢ ycTaHOBNEHHHIMH B HHX HaTYHKaMH
TeMIIepaTypHhl.

9.52. Koncrpykuuu, paspaGotamnsie LIHWUMOMTII, npeaycmarph-
BalOT CGOPHO-Pa3GOPHHTA IIBEAHbIH BAPHAHT CO CMEHHBHIM 3alIUTHHIM Yex-
JOM B Hepa3OopHHA kieeHnit BapHanT TATII (puc. 46,a,6). Kparkoe
onucarue TexHoJorun usrotoBienus TAITI npusepexo B mpua, 16,

Koucrpykuua TATII co cTaJbHEIM H30JHPOBaHHHM NPOBOAOM, pa3-
paborannas Kpacnospckum [Ilpomcrpoiterunpoektonm (KIICHHUMUII),
NpejycMaTpHBaeT LieJbHOK/AEeHbI BapHaRT (pHc. 46, 8).

Pacuer TepMOaKTHBHLIX THOKHX NOKDHITHHA C NMPHMEHEHHEM B Kavye-
CTBE TpPEIOLIero 3JeMeHTa CTaJbHHX H30JHPOBAHHHIX NPOBOXOB M KpaT-
KOe  ONHCaHWe TexHoJorudH H3roToBneHHs TATIl  KOHCTPyKIMH
KIICHHWUII npusenenu B mpua. 16.

9.53. Ha napyxHo# nosepxHoctd TATTI Heo6xoaumo croiikoii He-
CMBIB2eMOH KPackoi HaHEeCTH MapKHPOBKY C yKalaHHEM OCHOBHHX aJIeK-
TPOTEXHHUECKHX XaPaKTePHCTHK — pabouee HaNpakeHHe, TOK, IEKTpH-
YECKYI0 MOUIHOCTb, OM#ANECKOE CONMPOTHBJIEHHE,

9.54. TepMomaTduK GJIOK-IPHCTABKM aBTOMATHYECKOrO peryJaupoBa-
HUS TeMmepaTyphl (pHC. 47) pexoMeHAyeTCsl YCTaHABJHBAThH I10J TEPMO-
aktuBHoe rubkoe mnoxphtHe (TATTI) nemocpeacTseHHo Ha oGorpeBae-
MYIO HM IOBepXHOCTb (pHC. 47, a).
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CUCTEMA ABTOMATHKU TEMIIEPATYPHOI'O KOHTPOJIA
U 3JEKTPOITUTAHNS TEPMOAKTHBHOK OINAJIYBKH

9.55. KoMniekT TepMoakTHBHOH onanyGKi, HaxoAasiueHcs B 3Kc-
nAyaTallkl, fosxKeH 6biTh ofecrieyeH CHJIOBOH annapaTypoi SJIEKTpPOIH-
TAHUS C HHBEHTAPHOH 3JIEKTPOPa3BOLKOH H aBTOMATHUYECKHMH YCTPOHCT-
BaMH KOHTDPOJISt H PEry/MpOBaHUS TEMIEPATYpPH! oGorpesa.

9.56. D.eKTPHYECKYI0 MOLIHOCTb Pogm, HEOOXOAHUMYIO AJSl MHTAHUS
KOMIIJIEKTa TePMOAKTHBHOH omadyO6KH, olpexensior mo Qopmyne

Pogm = EPYAFK =3P, K, (45)

rie P,=PYAF — cpesnsisi MOIIHOCTh HarpeBaTeel TePMOAKTHBHBIX II[H~

TOB, HAXONAWMXCA eXKeHeBHO NOJ Harpyskoii, KBT;

PR — yne/bHas MOLUIHOCTL HarpesaTesel, Bt/m?;

F—nnoliaap TepMOaKTHBHBIX LIMTOB, HAXOASIIHXCA €XEAHEBHO M0

Harpysxofi, m?;

K — xoatipuuuent, yyaTHIBAIOMWUN OTK/IICYUEHHE T[PYHN TePMOAKTHBHLIX

IIUTOB OT CeTH IO XOCTHXKEHHH pacueTHHIX TeMiepatyp, paBrbiit 0,85.
9.57. XapaKrtepucTHKa 37eKTPoOGOpYAOBaHHs, KaGeleH, npoBOALOB,

CXeM aBTOMATHKH, NPHMEHseMbIX NpH HCIOJb3OBaHHH rpewollleii onanyo-

Kd, npuBe/ieHH B pasA. 15 pannoro Pyxoponcrtsa.

TEXHOJIOTYii OBOIPEBA BETOHA
B I'PEIONIEN OITAJIYBKE

W C UCIIOJIb3OBAHUEM TATITI

9.58. Ilpn wcnosp30BaHHH rpeoliell omaayOKH CleLyeT PYKOBOACT-
BOBAaThCS PEKOMEHAANHSIMH, H3JIOKeHHHMH B «PykoBoacTse no GeToHH-
POBaHHI0O MOHOJHTHBIX KOHCTDYKLIMH C HDHMEHEHHEM TePpMOAKTHBHOH
onany6ku» (M., Ctpoitnanar, 1977).

9.59. [Ipu pospesetiun B rpewomiefi onansyOke MOHOJHTHHX KOHCTPYK-
I TOArOTOBKY IPOMEP3WHX IPYHTOBHIX OCHOBAHHH CJEAyeT ocylle-
CTBASTH COMJIACHO YKa3aHMAM pasf. 3 vactosuiero PykomoAcrsa.

9.60. YacTH KOHCTPYKIUHA, He IepeKPHTHIE TEPMOAKTHBHOM OnajyG-
Koff, CeAyeT yTeNAATh MUHEPaJO- WM CTEKNOBATHBHIMH OfieflIaMH C KO-
apduuueHTOM Tennonepenayd He Buule 2,85 Br/(M2.°C) Ha A/MUHY He
Menee 1 M.

9.61. Ilepex ycraHoBkOH onaiayOKe OOJKHH GHITh HPOBEpeHH Ile-
JIOCTHOCTh H3OJIALHH MIEeKTpOHArpeBaTesnedl H 3JEKTPHYECKOH Da3BOJKH,
COOTBETCTBHE OMHYECKOrOo CONPOTHBJEHHS H YAEJIbHON MOLIHOCTH Harpe-
BaTe/ell H onadyGKH NAaclOpPTHHM JaHBHM, CTelleHb YAJOTHEHHS H BJIaX-
HOCTDL yTeIJIHTeJ .

Jng mpocywku yrensureas Ao GeTOHHpPOBaHHA onanyf0ka NMOAKJIO-
YaeTcs NoJ HampaxeHue Ha 3—4 4.

IlenocTHOCTL H30JSUMH  JEKTpOHArpeBaTeJeH H KOMMYTHPYIOLIeH
PasBoAKH NpOBepseTcd BHEWHHM OCMOTPOM, OMHYeCKOe COIIPOTHBJEHHe
Harpesarejliell — ¢ MOMOILLIO MeroMMeTpa, YAEAbHAA MOIIHOCTb — BATT-
MeTpOM.

9.62. TpancnopTHPOBaTh M XPaHHTb UIHTH rpepoiell onanybKu cie-
IyeT B BEepPTHKa/JLHOM TOJIOXKEHHH B KacCeTaX HJAM TOPH3OHTAJLHO B
mtalensx Ha AepeBAHHBIX H JPYTHX NPOKJAaAKAX BHICOTOH, NpEBHILAIO-
me#t Ha 30—40 MM BHICOTY BLICTYNAIOIHX 3JEKTPHYECKHX pPa3beMOB.

Kommytnpyolyic passopky, KJIeMMHBle KOPOOGKH cCJeAyeT XpaHHTb B
chenuaibHHX WKadax,
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Puc. 48, HoMorpaMMpl TDOAOJIKUTEABHOCTH 0GOrpeBa MOHOJAMTHLIX KOHCTPYKNmRE
w3 GeTtoHa Mapkd M 200 Ha NopTIAHXUEMeHTe AKTHBHOCTbIO 400—500

@ — HOMOrpaMMa Ana ONpelefJeHRs NDPOAOMKHTENbHOCTH Tepmooﬁpaﬁonm MOHO-
JHTHBIX CTEeH BbiCOTOH Goaee 1 M;

9.63. CoGpannas omanyGouHast ¢opMa [ONKHA BHCTYymath Haf
MOBEPXHOCThIO GeToHa da 5—10 cM. OTKPHITHe MOBEPXHOCTH 3a0€TOHH-
POBAHHBIX KOHCTPYKIHH O/KHH ObiTh 3alllHIIeHbl BJarOHempOHHIaeMOR
NJIEHKOH M yTemuTeaeM ¢ KosbduuueHTOM Tenjonepeiayd He Gosee
2,6 Br/(m2-°C).

YTenHTeNb € TAKHMH K€ TEIIOM30JHPYIOIIUMH CBOHCTBAMH CJeLy-
eT NPHUMEHSATh LJSl YKPHLITHA OTOTPETbIX YYaCTKOB I'PYHTOBLIX, GETOHHHIX
WM APYrHX OCHOBAHHH, BHICTYMAIOMHKX 3a HapyXHble TPaHH TepPMOAax-
THBHBHIX ONAJyGOYHHIX (hOPM.

9.64. [Tpu Monyne onanyGaHBaeMoii NOBEPXHOCTH MeHee 2 M BHCOTE
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6 — HOMOrpaMMa JJisi ONpefeNeHHst NPOJOKHTENBHOCTH TEePMOOGDPaGOTKH MOHO-
JIUTHHIX MaCCHBHHIX ¢(YHAAMEHTOB CTOJGYATOTO THHA BHICOTOR GoNee 1 M;

KOHCTPYKUWH 1—1,5 M Ha OTKpHITHE NOBEPXHOCTH (ETOHa DPeKOMEeHAY-
€TCSl YKJaALBaTh TEPMOAKTHBHHE LIMTH HJH HHBEHTAapHBIE TEPMOAKTHB-
BHe ru6kre nokpuitHs TAITI c¢ yzembHo#i MommocThio no 600 Br/m2.

9.65. Ilpn ckopocTH Berpa, mpeBmtaionmieii 12 M/c, pekoMeHAyeTcs
onanybounbie GOPMH YKPHBATh GPe3eHTOM MK BO3LYXOHENPOHHIAEMOH
nneHro#l. Takue YKDBITHS HeNeCOOGPA3HB NJS 3alIUTH  ONaJyGKH OT
BO3/leACTBHS aTMOC(hepHHX OCaZKOB W NO3BOJSIOT YMEHBIINTb Ko3addu-
KHEHT TeNIoNepe/iayy TePMOAKTHBHHX IiHTOB Ha 20—30%.

9.66. Ipu mcnonb3oBaHAM B TPEIONMIMX IIHTAX HarpesaTeNell H3 Ma-
TepHaioB ¢ GOJMLUIHM TeMNepaTYpHHIM KOSGh(HIMEHTOM 3/EKTPHISCKOro
CONPOTHB/IEHHA (KeJ1e30, JaTyHb, HUKENb H JpP.) MYCKOBble TOKH JOCTH-
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& — HOMOrpaMMa JaJis OMNpedesIeHMs] TPOAOKHTEABLHOCTH TepMOOGPaGOTKH MOHO-
JUTHBIX GYHAAMEHTOB cpeiHell MaCCHBHOCTH CTOJGYATOrQ THMa BHICOTON Gojee | M;

raloT 3HAYHTEJbHHX BeawynH (Zo 2,5 Jp). Tostomy muTH BO H3Gexka-
HHE TIeperpy3KH NHTAIOUIel SJCKTPONIHHHH CJelyeT BKJIOYATb OTAE]b-
HBIMH rpynnaMy mioilajgpio He Gonee 40—50 M% ¢ HHTEpBaIOM He Me-
Hee 10 MuH.

9.67. Ilpn KOMMYTAaLlUH TEPMOAKTHBHON omaiy6K# HeOGXOZHMO JO-
6HUBaThCA PaBHOMCDHOM Harpy3kH Ha Bcex ¢asax. Kopolxu ¢ KiIeMMHH-
KaMH JOJIKHBl ObITH NOABELIEHB! K CXBaTKaM WJH CBA3SM JKeCTKOCTH
nasenefi wa yposne He Hmke 0,5 M OT noBepxHocTH ochHOBaHHA, Ilpm
oforpeBe 3JEMEHTOB KapKacoB — KOJIOHH, puresei, 6ajioK — KieMMHhe
KOpOGKH NOABEHMIHBAIOICA K Pa3ABHXHHIM CTpyOUHHAM HJIH BEpXHEMY
SIPYCY XOMYTOB KOJOHH, IIpH KOMMyTanui TepMOAKTHBHBIX HINTOB Ona-
NyOKH MepekpPHTHH K/IeMMHBle KOPOOKH U Kalelw MOABEUIMBAIOTCS K pas-
JBHXKHBIM DHIeJIsIM.

9.68. IIpr oTCYTCTBHHM cOeUHAJbHBIX YIJIOBHIX TPEIONIMX UIUTOB ps-
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2 — HOMorpamMma AJis ONpelefieHHs MNPOAOCJKHTESILHOCTH TepMOOGPaGOTKH MOHO-
JHUTHBIX CTYNeHYaThiX GYHLAMEHTOB ¢ BRICOTON cTyneHef# 500 Mm

AOBHE Tpelolllie INHTH PEKOMEHAYETCH IONepPeMeHHO OTK/IIYaTh OT
aJeKTpoceTH yepe3 2—3 U NpH PYUYHOM peryJHPOBAHHH TEMIIC/aTyphl
GeToHa M yCTaHaBJAMBAaTh B HHX JOMOJHHTE/]bHbIe TeMIepaTypHLle peJsie
NPH aBTOMATHYECKON CHCTeMe pPery/HpOBaHHS.

9.69. Pexxumul o6GorpeBa BHOHPAIOT B 3aBHCHMOCTH OT MaCCHBHOCTH
BO3BOJZHMEIX MOHOJIMTHHX KOHCTPYKLUHH C ydyeToMm obecnedeHHs Tpebye-
Mol mpoyHocTH GeTOHa, BHJa U aKTHBHOCTH LeMeHTa, cOocTaBa GeToHa H
npyrux ¢aktopoB. Ha puc. 48, a—2 npHBeZeHs HOMOrpaMMbl 11 Ofpe-
IelleHAs NPOJNOJIKHTENbHOCTH Oo6orpeBa HauGoJjee YacTO BCTPeUdIOIiX-
¢l Ha NPaKTHKe THIOB MOHOJNHMTHBIX KOHCTpYKUMH n3 GeroHa M 200 na
NOpTMaHAUeMeHTe akTHBHOCThIO 400—500, ob6ecneunnatouive Ha6op npod-
HoCTH GetoHa He MeHee 50—60% Rgs. IIpH nmpHMeHeHuUM LeMEHTOB Apy-
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rHX BHJOB, CTPOHTENbHAs JabOpaTOpHS HOJNXKHA NPH NEePBOM OMNHITHOM
GCTOHUPOBAHHE H 0GOTpeBe CONOCTaBHTb pacueTHble H (haKTHUeCKHe pe-
JHUME! B BHECTH HEOOX0AHMbIE KODPEKTHBH B pacCyeThl.

9.70. Odas TemjoTeSHHYECKHX pacyeTOB CJEAyeT NPHHHMATh NOKasa-
Teny GeTOHHOK cMecH H GeToHA, NmpuBedeHHHe B Taba, 52, ¢ oGbeMHoOM
TemIoeMKOoCThIo 2,5+ 108 kI{xk/(M3-°C).

Ta6auuna 52
TemIonpoBox -
O6pemHas
M HOCTB, Ag,
aTepHan Macca, KI/m? B1/(- 90)
Beronnass cMech ¢ OCAaAKOH KOHyca 2-— 2500 3,7
6 cM B BOo3pacTe A0 3 4
Beron B Bospacre 10 12 4 2480 2,8
To ke, 6oaee 12 u 2400 1,86

9.71. Ilpn BuimepKHBaHun GeToHa B rpewoliefi onany6ke CKOPOCTD
NOAbEMA TEMIEPATYPHI, MAaKCHMaJbHO ROMYCTHMYIO TeMIepaTypy M CKO-
pocTh OXJaxkIeHHsa (MO 3aMepaM Ha IOEePXHOCTH KOHCTPYKUHH) B 3a-
BHCHMOCTH OT MOAyJAs onalxyGauBaeMofi mnoBepxHocTH Mon caeayer
HOpHHHMAaTh BO AaHHHM Ta6a. 53.

TaG6auna 53
Mogynb onanyGauBaeMoil NoBepXHOCTH, w1l
IToxasatean
4 6 8 | 10 | conecto
MakcuManbias CKOpOCTh moAbe- 5 5 6 8 10

Ma TeMmIepaTypbl Ha IIOBEpXHO-
CTH KOHCTPYKIUMH, °Clu

MakcumanpHasn TeMnepatypa Hal 40 50 60 70 75
MOBEPXHOCTH KOHCTPYKUHH, °C
MaxcuManbHasi CKOPOCTb OXaaxX-| 5 5 6 8 10
ZeHus KoHcTpykumd, °Cfq

9.72, KoHTpo/MpyeMbiMH NapaMeTPaMH NPu 0GOrpeBe SABJAETCA TeM-
neparypa Ha najiyGe IIMTOB H NMPOAOJKHTENbHOCTb 0Borpesa.

9.73. [ns noBbueHAs 06OPayYHBAEMOCTH TEPMOAKTHBHOH oOnaJyOKH
LOIYCKAeTCsI ee AEMOHTaX Ioc/e H30TePMHUYECKOTO BHAepXHBaHHA Oe-
TOHA, €CJIK 3TO MO3BOJYET NMpouyHOocTh GerToHa. [Ipouecc OCTHBaHHSA KOH-
CTPYKUHH JOJXKeH InpOTeKaTb 1OA YKPHITHAMH H3 MHHepaJOBaTHHX
ofes, 6pe3eHTa U T. I

9.74. Ilpn orxase B paGoTe HarpeBaTeNefl OTAENbHBIX LIHTOB JAOJXK-
HO GHITh OGecneyeHO IONOJHHTENBHOE YTelJeHHe CHApYXH COOTBETCTBY-
omux wmurtoB, [To okoHYaHHM oGorpeBa ILUKT, OTKa3aBIUHA B palorTe,
JOJXKeH OBITh H3BAT U3 OMany6oUYHOl NaHeJH MM 0JIOKa H OTPEeMOHTH-
poBaH B macTepckux, [Ipm aBapmifHOM NpeKpallleHHH NOJA4YH 3JEKTPO-
3HEPIHH JOJIXeH ObITb YCTAHOBJCH TeMIEpaTypHbi KOHTPOJib 3a GerTo-
HUPYEMbIMH KOHCTPYKUMSMH, Bpems BbigepXKu GeToHa Npu ¢akTHUeC-
KOl TeMIlepaType [IOJIAKHO YUHTHIBATbCA B TEIJIOTEXHHYECKHX pacyeTax H
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B pacuerax BpeMeHH JalbHeiimeli TemsoBofi oGpabotku (cM. pasa. 16).
Ecan mepepplB B Nofaye 3JeKTPOSHEPIHH IPOHM30ILEJ B MOMEHT YKJafd«
KH GETOHHOH CMecH, AOJIAKHBH OHTb NPHHATH MEpH N0 NMPEeAOTBpAalleHHIO
3aMopaKuBaHHs GeTOHHON cMecu, C 5TOfl HeJBl0 NOL OPE3EHTOBOE HJIH
TJIEHOYHOE YKPHITHe ONajqy6ounofi (GOpMH WJIH B MHBEHTaDHHIM Temask
NOAaeTCs TeMABH BO3AYX OT TEI/IOreHepaTopoB,

9.75. Vkaanky GeTOHHOH cMecH Lesiecoo6pa3HO MPOH3BOAUTL B NpeR-
BapuTeapHO mopoOrperyio onaaybky. [lpeapapurenpnmit mHarpes onaljy6-
KH N03BOJIeT COKPATHTb CPOKH o0OrpeBa, CHU3HTL AeopMaTHBHEIE Has
npsxerHs B GeToHe H omajy6Ke, OTOrpeTh apMaTypy H HOBBICHTH TeM-
TlepatTypy OcHOBaHHA (cTaporo 6eToHa),

9.76. B cBs13M C pasHEIMH YCJIOBHsAMH oGorpepa GeToHa CTeH, Tepe-
KpHTHH (IpH ONHOBPEMEHHOM MX OCoOTpeBe) lenecooGpasHO He3aBHCH-
MOe MOAKMIOYEHHe TOPH3OHTANBHBHIX H OGOKOBHX UIHTOB C aBTOHOMHBIM,
He3aBHCUMEIM TeMIIePaTYPHHM KOHTDPOJEM M DEryJHpOBaHHeM.

9.77. Tepex ycranoskoii TATTI oTkpHTasi NOBepXHOCTh OeTOHA VK-
pHiBaeTcsl MJeHKOR (Man GHTYMHHH3UpOBaHHON OyMmaroif), ¥ 1O Heil
YKI2ALBAIOTCS BIVIOTHYIO APYr K Apyry TAI'TI (puc. 49).

9.78. ITpu TemnepaTypax HapyxHoro Bosayxa o —40°C u ToJ-
muHe GeTOHA NMepeKPHTHA (MM NOKPHTHSA) cBHine 300 MM MOXHO mpH-
MeHaTh KomOurnpoBaHHHA oGorpeB (TAITI u marpeBaTeJbHBIMH IPO-
BOJaMH, 3aKJaJLIBaeMbIMU B GeTOHE).

B 3TOM cnyqae YKJIaZBIBAIOTCH 3Hr3aroo6pasHoO MPOBOJIOUHEIE HALpes
Bateau u3 nposoga TTOCXB, yknammBaétcsi GeTOHHaf CMeCh C TeMIe«
patypofi He Mesee 10°C ma BCIO TOMIIMHY OCHOBAHHS (MK HePEKpH-
). OTKpHTasi MOBEPXHOCTh GeTOHA YKpHIBaeTcsl MJEHKOH (miau GHTY-
MH3HpOBaHHOK OyMmaroff), mo Helt BHJOTHYIO ADPYr APYrY YKJIaALIBAIOT
TATIT (cm. puc. 49, 6). I[Tpousroautca xoMmyrauua TATTI u npososoy-
HBIX HarpeBaTejieH K NHTalOWleH SJEKTPOJHHHH dYepe3 MOHHIKAIOIHK
Tpancdopmatap (puc. 50) m Bepercs oGOrpeB NPOAONKHTENLHOCTHIO,
00ycsioJeHHON TexHosmorked pa6or. OcraBiseMHii B GeToHe HarpeBa-
TeJbHH NPOBOA MOXKHO HCNOMb30BaTh B AaJbHEfllleM NPH SKCIyaTa-
UHH MepeKpHTHS (M/d MOKPHTHSA) s oforpesa.

OBOTPEB BETOHA TIPH BO3BEAEHWK CHENWAJIBHHIX
MOHOJIUTHBIX KOHCTPYKLHN B CKOJIb3SIIEM OIIAJIYBKE

9.79. Tlpu CKODOCTH BO3BEJEHHS CIeLHAJbHLIX MOHOJHTHHIX KeJe«
306€TOHHBIX COOPYXKEHHR NpeHMyINEeCTBEHHO B CKOJb3flleli omnanybke
peKoMeHAyeTCs HCIOJb30BaTh AJA Hejeli o6orpesa TePMOAKTHBHOE MOJ-
secHoe nokpurtue (TATIII), yTo nDaeT BO3MOXKHOCTb pasfe/uTh onepa-
UMM 110 YKNajKe # BHAEPKUBAHHIO GeTOHA B KOHCTPYKIMH.

9.80. C nmomompio TAIIII ocymecteasior nmepHbepHAHbIH paguaiu-
OHHO-KOHBEKTHBHHII o6orpes pacnanyGJeHHOTo GeTOHa W BHLEDXKHBaHHE
ero npu TeMmneparype 50—70°C no naGopa TpeGyeMoil NPOEKTHOH Npou-
HOCTH.

9.81. TAIIM npeicraBaser coGoii rubKoe, JErKoe, MapOHENpOHHLAE-
MOe HarpeBaTesNbHOe YCTPOHCTBO, CEKIHOHHPOBAHHOE HAa OTXEJIbHEE 3Je-
MEHTH M yCTaHaBiuBacMoe B HemocpescTBenHON Oamsoctu (0—50 MMm)
OT TOBEPXHOCTH pacnajyGieHHoro GeToHa cpasy nocje LIMTOB onafayo-
KH JH6O € TEeXHOJOTH4ECKHM pPa3pbiBOM NO BbICOTe AJAA BHIIOJHEHHS
onepauuil o 3aTHPKe NOBEPXHOCTH H HAHECEHHIO MOJMMEDHHIX NOKpPHTHH
(BHicOTa 30HH 3aTHPKH coctaBaser 0,3—0,5 m).

9.82. B 3aBHCHMOCTH OT Yyc/oBHii NpOUSBOACTBA paboT mesecool-
pasgo npHMenenne TAIIIl B KoMmiexkce ¢ ApyrHMH METOJAMH TeIVIOBOH
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Puc. 49. OGorpeB noxpuiTHil, TNEPeKPHITHA HAH ROPOKHHIX OCHOBanHH

@~ TATTI; 6 — TATIl ¢ rpeomumu nposogamu; I — ciaoft naeHku; 2 — TATIL;
3 — rpewoilye NPOBOAA
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Puc. 50. Cxema noxkaouenns TATH u NOCXB k NOHHKAWOINEMY TParchopMATODY

I—K cety 380/220 B; 2 — Tpancdopmarop; 3 — ONOK-NPHCTaBKd; 4 — K NaT4HKY;

5 — TAI'TI; 6 — pacnpefenutenbHas KopoGka; 7 — kaGeib KPIIT; 8 — marpesa-
TeJbpHBIA MPOBOA
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Puc. 51. Cxema Bo3seflens TPyGbl ¢ NpHMeHeHHeM TePMOAKTHBHBIX NORBECHBIX
NOKPbITHH

1 — TAII[l; 2 — GpeseHTOBOE YKDPHITHe; 3 — CKOJb3fAlas omajybka; 4 — noABecKa
TAIIIl; 5 — noagecHsle Jeca

06paGOTKH OeTOHa: NpeABapPHTENBHEIM pPa3orpeBOM GeTOHHBIX CMeceH,
o0orpesoM LIMTOB OnajsyOkH, 06OrpeBOM ropsiyuM BO3AYXOM M T. M.
9.83. Ilpn ckopocrHoM CTPOHTEJBCTBE B CKOMb3filled onamybke pe-
KOMEHAYeTCsl TPHMEHATh ABYXCTOPOHHHH OGOTpeB CTEHOK COOpPY:KEeHHH
¢ ycrauoskoit TAIIIl Ha HapyXHHIX H BHYTPEHHHX GETOHHHX MOBEPXHO-
crax (puc. 51),
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9.84. Pexomennyercs cobupats TATIII u3 OTAENBHHX 3JEMEHTOB
mupnuoit 0,8—0,9 M. Huauna TAIIIT sapasercss OCHOBHBIM (haxTOpoM
obecreyennus Tpe6yeMHIX peXXHMOB BHAEPXHBAaHHA 6eTOHA H 3aBHCHT OT
MaKCHMaNbHOH PAcyeTHOH CKOPOCTH BO3BEACHUA COOPYMKEHHS H CPOKOB
HaGopa TpeGyeMoH MpouHOCTH GeTOHa.

9.85. Kaxauit aneMent TAINI cocrour M3 HarpeBaTesd, Telo3a-
IATHOTO CJIOf, Hapy:xKHOH OGONOYKM H MOXKeT HMeThb pa3HoolbpasHoe
KOHCTPYKTHBHOe oOdopmaenHe. CieZyeT CTPEMHTbCH K HCIOJIB30BAHHIO
TAIIII 3aB0OACKOTO H3roTOBJeHHA. [IDH OTCYTCTBHH TaKOH BO3MOMHOCTH
aneMenTel TAIIIT Moryr GHiThb M3roToBjeHH Ha O0bexTe CTPOHTENLCTBA
CHJIAMH TEXHHYECKOTO NepcoHaJa.

9.86. dnekrpocnabxenne TAIIIl nomKkHO OCyUleCTBAATBCH OT OT-
nmenpuoit KTIT uepes pacnpenesutesibHbie NYHKTH, YCTaHOBJGHHHE Ha
paboueit niomaznke. s saekrpocna6xenns TATIIT pexomennyercs uc-
MOJL30BATE CeTeBoe HanpsukeHHe 220 B. Kaxzbifi 3/neMeHT mOAcCOe]HHS-
€TCsl 10 MapaJsivieJIbHOH cXeMe.

9.87. OpHeHTHPOBOYHAs BenHYHMHA YHAeJbHOH MOIIHOCTH HarpeBaTe-
Ja TAIIII onpenensierca no gopmyae

Pyn=0,4+0,065‘%KBT/M’;, (46)

rae A — kosh(QHIHEHT TeIVIONPOBOAHOCTH MaTepdala TeIIO3alIHTHOTO
caosi, Br/(M-rpan);
A — TOMHHA TEINO3aUIHTHOrO COH, M.

Momgocts B anuHa TATIIT B saBucHMOcTH OT TpebyeMoli KOHeuHOM
npoyHocTH 6eToHa AaHbl B Tabi. 54.

9.88. Bee anementn TAIIIl momxHH HMeTh MapKHPOBKY C YKa3a-
HHeM MOPSAAKOBOrO HOMepa, HoMepa pachHpefelHTe/IBHOrO NMYHKTA U PyN-
m (aBTOMaTa) B CXeMe OSJIEKTPocHaGxkeHHs. OGo3HaueHH HaHOCAT
CTOHKOM, HeCMBIBAEMOfi KPAacKOR Ha HApyXKHOA NOBEPXHOCTH OGOJIOUKH.

9.89. [Togsecka snementoB TATIIl poaxksa ynosieTBopATL TpeGo-
BaHHAM YR0oO6CTBA MOHTaXa M JeMOHTaXa M ofecmeyHTb PaBHOMepHOe,
Ge3 nepekocoB, PACHOJOXKeHHe 39/eMEHTOB Yy o00OrpeBaeMbiXx GETOHHHX
HMOBSPXHOCTER.

AnemenTn TATIII sakpenasioTCsi BEPXHAM TOPHOM HA CHEIHANBHEIX
MeTa/VIMYeCKHX KOHCTPYKUMAX — GaHiaxax. KOHCTPYKIEA NOABECKH
JoJXKHa INpeiycMaTPUBaTh PETyJHpPyeMoe NpHKaTHe OaHJamed K mo-
BEPXHOCTH GeToHa.

banpaxu MOTYT OGHITH H3rOTOBJEHH H3 TPY6 mHamerpoMm 25—38 mm
H yJepXKHBaThCA TPOCOBBIMH IOJABECKAMH Ha HECYIUHX MeTa/NIHUeCKHX
KOHCTPYKUHAX paboueli n/OIAAKH HJIH JOMKPaTHHIX paM.

Huxuaue Topust snemento TAIIIl Ha Hapy:xHOfi NMOBEPXHOCTH CO-
OpYXKEHHA 3aKpenafdrT 00KHMHBIM TpOCOM, a Ha BHyTpeHHeﬁ noBe¢px-
HOCTH — paclopHiM KoJbloM. Pacnoprisie KOJbIa MOTYT GHTb H3rOTOB-
JleHbl H3 apMaTypHOH cTanH JHaMerpoM 12—14 MM, CcOeIHHEHHBIX
KUMKAMH.

boxopuie moBepxuoctH TAITIT xonkuE GHTh COESHHEHB OHICTPO-
pa3beMHBIMH COEAMHEHHsMY JH60 B kpaliHeM cijydae YIJIOTHEHH YycTa-
HOBKOIl BHaXJeCTKy ¢ LUHDHHOH IepeKpb'BaeMoOli moJoch okoJsio 100 mu.

9.90. Saementsl TAII mogawoT B CBepHYTOM BHAE Ha NOABECHHE
Jleca, pasBopauMBalOT H B NOPsAJKE, yKa3aHHOM MapKHPOBKOH, OT yCJOB-
HOMl TOUKM BHIBCIUMBAIOT Ha OaHJaXkKHbie KOJbIA BHYTPH H CHapyXH Co-
ODYKEHHS.
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TaGauuma b4

TosUlHHA KOHCTPYKIuH 0,4 M

ToAIHHA KOHCTPYKLuH 0,2 M

39 & § CKopocTs 6eTOHHPOBAaHHA, M/CYT
Eo o |58 [ 3 | 5
ag ° 8 o
% ; = 3 &9 HNnuwa TATII, M
50 oo |25
Fa ¥ |Ta=e 4 6 4 6 I 4 6 l 4 6
—20 | 420+ | 9.8 0,5 0,5 0,5 9.5 0,5 0,8 0,5
60 50 30 40 55 45 30 30
—10 | 410+ 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
40 35 30 35 45 55 35 40
o0+ | 9.5 0.5 0.5 95 9.5 0,5 0.5 0,5
50 55 40 47 50 58 40 45
0 -+10 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
51 65 35 50 60 68 50 56
-+20 0,25 . _ 0,25 0,25 _ _ 0,25
31 30 28 27
20 | 4100 | 99 0.8 1,2 Lo 1,0 | 0,8 ‘ 1,2 1,0
a 70 71 78 70 77 70 76 70




091

Ipodoaxenue raba. 54

. 3 & TonuguHa KOHC TPYKIUHH 0,4 M ] TosIUHA KOBCTPYKO KK 0,2 M
ig‘ % % CKOpOCTL GETORRPOBARA, M/CYT
é‘g §‘§ 3 | 5 | 3 | 5
%’ ; o §§. Y Jnuna TATIIL, M
fa=k |ng=d 4| 6 | 4 6 | 4 6 | 4 6
—10 |40 ) 08 | 07 | 08 | 085 | 08 | 07 | 09 | 08
73 75 0 72 78 77 71 74
- 10* 0_’8 _Q’_Z. — _0’_ .9..’_1 .0—’7_ _Oﬁ _()_’Z
78 80 71 82 76 70
0 +10 &Z_ .9‘_5_ &?_ - &7_ _0‘_6 _0‘_8_ _();7.
71 73 76 78 70 73
oo | 06 | 08 , 08 | 06 | 05 | 08 | o7
70 78 77 78 71 72 75 77
tao | 490 | 208 | 008 | o6 o006 | 008 | 008 | 015 | 008
62 71 52 57 64 72 53 56

* [Ipensaraercs oforpes onany6ku TDHamu mougmocteio 0,3 KBT.

Iipumeuanue B uucautene — yaenpHasa Mownocts TAIIM, xBr/m?; B
ae seixofa us uukuedt 30Hul TATII, % Ros.

3HaMeHaTeJie — NpoudocTe OeToHa moc-



9.91. ITna snextpocuabenun TAIIIT pekoMeHAyercsa HCHOJb30BAThH
ceTeBoe Hanpsxenue 220 B mepeMeHHOro TOKa NPOMBILLICHHON YacTOTH,

IMonaua aneKTpOsHEpruK Ha paGouylo RAOMIAJKY H MECTHHE Pa3BOA-
KH JOJ/UKHH OHTL BhINOJHEHH UlIaHrosmiMu kaGeasmu KPIIT, T'PIIC
HTI

Moxkmouenye snementoB TAIIIl (He Gosiee TpeX) OcyliecTBASETCH
yepes aBTOMaTHYeCKHe BHIK/IOUAaTe/H, YCTAHaBAMBaeMble Ha BHYTPEHHUE
OrpaxjeHus HOABECHLIX JIECOB.

9.92, Bepruka/ibHylo NPOKA4AKY cHaoBux KaGeaefi or KTIT ocyme-
CTBJAIOT IO BHEIIHEMY NEPHMETPY COOPYXKEHHS MmyTeM HOJBECKH Ha TPO-
ce gHaMeTpoM He MeHee 10 MM 10 HHXKHero fipyca HapyXEHX NOJABEC-
HHX JecoB. 3anac KaGensi yKJAajHBAlOT Ha HyJneBOH OTMETKe y CTeHH
COOPYKEHHS H SallHIMAIOT OT NOBpEXAEHHA AePeBAHHHIM KOpOOOM.

9.93. Henpepuisnoe npoHsBOACTBO paboT B ﬁac‘xemom peXKHMe He
tpebyeT H3MeneHns MouIHOCTH Harpesateneft TATIL

PeryspoBanune TeMmepaTyps o6orpeBa 6eToHa NpR nepepuiBax B
GeTOHHPOBAHUK MOXKeT OCYIUECTBJASTLCA BKJIOYEHHEM H BHIKJIOuUCHHEM
HarpeBatesell. [ noazep:KaHHsl TeMOepaTypH DeKOMEHIyeTcs KCHONbe
30BaHHE aBTOMATHYECKHX CHCTEM,

10. HHAYKIWHOHHDIA HATPEB BETOHA
OBUIME MNOJIOKEHH S

10.1. Hnayknnronunf cnocol TepmMoo6paboTkn GeTOHA OCHOBAH Ha HC-
TONBH30BABHH MATHHTHOR COCTaBASIOMEH MEPEMEHHOrO SJEKTPOMATHHUTHO-
TO MOAS AJA HarpeBa CTaJH BCAEACTBHE TENJIOBOTO NEHCTBHS SJEKTpH-
9eCKOro TOKa, HAaBOAHMOrO 3/1€KTPOMAarHHTHOA HHAYKIHEH,

Ipu 4HAYKUHOHHOM HArpeBe SHEPI'Hs MEPEeMEHHOro 3/eKTPOMAarHHT-
HOro moas mpeoGpasyeTca B apMaType HWJM CTaJbHOH onajyOke B Tem-
JIOBYIO H NepefaeTcs TENNoNPOBOJHOCTBIO GeTOHY.

10.2. UBayxkunonsnii cnocoé moxer GuTh DPHMEHER KaK AMs Tep-
M0o06paboTKH GeTOoHa HEKOTOPHLIX THIOB MOHOJHTHHX ROHCTPYKUHA B
YCJAOBHAX CTPOHTENbHOR NJAOCIMALKH, TaK H [AJA YCKODEHHS TBEpACHHH
6eTOHa KOHCTPYKIHM# NpH H3rOTOBJECHHE HX B YCJOBHAX [pHIIOCTPOEUHLIX
HOJ/IHIOHOB.

NuaykuuoHHHA HarpeB no3BOJIfeT BecTH TepMoo6paGoTky Geroxa
MOHOJIMTHHX Kene300eTOHHHX KapKacHEIX KOHCTPYKUHH (KOJIOHHH, pH-
rend, GaJKH, NDOTrOHH, 3JeMeHNTH pPaMHHIX KOHCTPYKUHH, OTAe/NbHHEe
ONOPH); SaMOHOJNHYMUBAHHS CTHIKOB KapKaCHHX KOHCTPYKIMA; craneGes
TOHHHX ¥ CGOPHO-MOHOJHTHHX KOHCTPYKUNfl; OMOHOJAHUHBAHHS KapKaca
H yCHJEHHS KapKAacHEIX KOHCTPYKIHM;, MOHOJHTHHX IKe/e306eTOHHHX
COOpYyXeHHAl, BOSBOAAINMXCA B CKOJL3AUIHX, DOXBEMHO-NEPECTaBHHX H
EaTysHx omany6kax (crBoan TpPyO, CHAOCOB, filep MECTKOCTH, KOJLIEKs
TOPH H T. IL.); 3XeNe306eTOHHHX H3ZeJHH B YCNOBHAX NMPHNOCTPOSUHHIX
HOJBrOHOB (pHTenH, GajkW, KOJIOHHH, NMepeMHUYKH, CBAH, OMOpH, TPYOH,
KOJIOAIIH, 3JIeMEHTH 2/1eBATOPOB H T. M.).

103, HaayRuuoBHHA HarpeB HaCHIUEHHHX apMaTypoll KapKaCHHIX
KOHCTPYKUHA M KOHCTPYKLHH, BOSBONSBIHXCSK B CTAJbHOH onanyGke, 06-
Jafaer pAAOM JOCTOHHCTB:

OpraHHyecKH MPOCTO OCYIeCTBAsAeTCA COGCTBeHHO nporpes GeToHa
HACHIIEHHHX MeTaJTOM KOHCTPYKLHA;

ofecrieunBaeTcs paBHOMEPHOE MO CEUEHHIO H AJIMHE KOHCTPYKIUA
TeMuepaTypHoe noJe;
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serk0 u GhicTpo Ge3 AOMOJHHTENBHHIX HCTOUHHKOB Temja ocyue-
CTBIIfieTCH OTOTPEB apMaTypH, KeCTKOro Kapkaca, MeTa/IHueckodl ona-
Ay06KH, a TaKXe NPH HEOGXOAHMOCTH OTOIPEB PaHee YIOKEHHOrO H 3a-
MOpOXKeHHOro Gerona;

o6ecrneyuBaeTCs BO3MOXHOCTD KDPYIVIOTOAUMHOrO HCMNOJIb30BaAHHS Me-
TaJIHYeCKOR OnanayOrH;

HCK/I09a€TCH PACXOA CTa/H Ha SJICKTPOABL

PACYET INAPAMETPOB MHAYKIHNOHHBIX CUCTEM

10.4. Tiny6una mponuknoBeHHs A,, M, TOKa uacroroft f, I'u, B Me-
TaJ/l, HMEOIIHH yAeALHOE 3/1eKTPOCONPOTHBICHHE p,, OM'M, B MarsuT-
HYI0 IPOHHIAEMOCThL B OHpefe/seTcs 1o dhopMyne

Ag = 5030 ]/-‘i— . 1)

10.5. ARTHBHAA MoWIHOCTL AP, KBT/M?, BHAeNAOMIAACA C eAHHHIE
IOBEPXHOCTH MeTasia, 00Jafalollero NoBepPXHOCTHEIM CONDOTHBACHHEM
ps, OM, B Haxopsdulerocs B mepeMEHHOM MArHHTHOM IOJIe HaMpsXKeH-
HocThiO H, A/M, BHpaxkaercsa dopMyanoi

AP = pz'H?, (20}
rze
Ps
= — 49
Pr= A, (49)

3aBucuMocTh AP U py OT HanpsKeHHOCTH Mar#utHoro noas H ajs cra-
Jeh § Da3/HYHLIM YAJBRHEIM 3JEKTPOCONpPOTHBJECHHEM NPEACTaBJeHa Ha
ue. b2,

P 10.6. Pacuer notpeGHOi yAeJbHOH aKTHBHOH MOIIHOCTH AP u co-
OTBETCTBEHHO OCTAJbHEHIX NapaMeTpPOB HHAYKUMOHHHX CHCTEM NPOH3BO-
JUTCH HCXOXA H3 BEAHUHHH OOGILlel aKTHBHOH MouwHOCTH Pa,, KBT, He.
obxonuMol Aas ofecneyeHHs 3aAaHHOrO peXuMa TepMoOCpaGoTKB H
onpejenasercs 1o gopmyJe

Pas"—'Pu v, (50)

rie Pn —TpeGyeMan ydenbHas TensoBas MoluHocts, KB1/M3, ompeze-
asercs no dopmyae (8).

10.7, YaeArHaa akTHBHasi MOIIHOCTb, HEOOXoAuMas JJid TepMooG-
paboTKH KOHCTPYKLHHM C aKTHBHOH IOBepPXHOCTbIO MeTalia Sa, M?%, ompe-
Aeaserca no gopmyne

Pas
Sa

10.8. B 3aBHCHMOCTH OT BHAA H KOHCTPYKTHBHLIX 0COOEHHOCTeH Ke-
J1e306eTOHHHX KOHCTPYKUME TepMOOGPabOTKA MX HHAYKIHOHHBIM CHOCO-
G6oM MoxeT OHTL OCYHIeCTBJeHa MO OfHOM M3 ABYX MNPHENHUNHANLHHX
CXeM: O cXeMe HHAYKTHBRO# KaTyIIKH C XeNesoM H IO CXeMe TpaHc-
¢dopmaropa ¢ CepACUHHKOM,

10.9. CxeMa HHAYKTHBHON KAaTYIUKK C JKe/J€30M HMEET MecTo B TOM
cnyuae, KOrJa 3JeMEHT 3es1e300eTOHROH KOHCTPYKUMH B Hpomecce Tep-
MOOGpaGOTKH HaXOZHTCA B HOJOCTH HHAYKHHOHHOR OOMOTKH, BHIIOJ-
HEHHOH B BHAE LUM/IMHADHYECKOTO, IPSMOYFOJIBHOIO, TpanenueBHiHOIO H
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KosdpuueHTGB CONPOTHBAEHHS Fo H

Q; AR MeTANNHUCCKOH  MAMTH
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AVKTOpAa m B 3aBHCHMOCTM OT OTHO-
HEeHNA BHICOTHI MHAYKTODA hi K ero

paauycy R,
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ToMy nomo6GHoro cojeHoupa. Ilpm TepMooGpaGotke no sTofi cXeme Tem-
JIO B OCHOBHOM BHZeJsieTcs B (eppPOMarHHTHLIX sJemeHTax (apMarypa,
ecTKHi Kapkac, CTajpHas omanay6ka, ¢opMa), Hampas/ieHHe KOTOPHX
COBMAJAeT ¢ HalpaB/ieHHEM OCH cojieHoHaa. HesnauHTenbHas 4acTh Tel-
Jia BBIJEAAETCH B MeTa/VIHYECKHX 3aMKHYTHX 3/MeMEHTaXx (XOMYTH ap-
MaTypsl, onanyGKa), HmJIOCKOCTb KOTOpHIX MEepPHEHAHKYAApHa OCH COJe-
HOHJ,

10.10. CxemMa TpancdopMaTopa € CepAEYHHKOM HMEET MeCTO B TOM
cayuae, KOrja B MOJIOCTH JKeJie306€TOHHOI'O H3ZEAHR HJH COOPYKEHHS
PacroJIoKeH MarHHTONpPOBOX (HJM Tpynna MarHHTONPOBOXOB) C HHAYK-
IMOHHOH OOMOTKON. 3Jech TEIJO B OCHOBHOM BHJISNSEICA B SJEKTpHYe-
CKH 3aMKHYTHIX MeTa/UIMYeCKHX sJeMeHTaX (3aMKHyTas MerajliHuyecKas
dopma, onanybka, apMaTypHHE XOMyTHl MJH 3aMKHyTas monepeyHas
apMaTtypa, KOoAbHeBas apMmaTypa H T. A.), IVIOCKOCTb KOTOPHX mepneH-
JBHKYJAPHA OCH MarHMTONPOBOAA.

10.11. BuGop pexxnMa HHAYKIHOHRHOrO Harpesa H ONpeAejcHHe He-
O0XOMHMBIX MOILIHOCTe!! NPOU3BOAHTICH B COOTBETCTBHH ¢ YKa3aHHAMH
pasi. 4 nacrosiuero PyxoBoacrsa.

PACYET IMAPAMETPOB WHIYKIIHOHHOT'O HAT'PEBA
ITO CXEME MHAYKTHBHONM KATYIUKH C )XEJIE3OM

10.12. PacueT mapaMeTpoB HMHAYKIHOHHOW CHCTEMHl SaKJKOUYacTcs B
OlNlpefeeHHH:
9ncla BUTKOB N MHAYKIMOHHOR OOMOTKM (HMHAYKTOpA) mpH BhIGpaHHOM
Hanpsxenuyu U,
CHJIH TOKA B HHAYKTOpe [, A;
KO3((HIHEHTa MOIIHOCTH COS @;
TONHOA MOLIHOCTH cucTteMHB Pc, KBA;
MOIIHOCTH KOHAeHcaTopHOH Garapeu Py, KBAp;
€MKOCTH KOHZeHcaTopHo#t GaTapeu Cy, MK®P, &N KOMIeHCAUHH peak-
THBHOH MOIIHOCTH.

10.13. Uncno ButkoB HHAYKTOpa N onpenensercs mo ¢opmyne

U
ZoH '’

rae U — BLiGpanHOe HanpsukeHHe, B,

H — HanpsxeHHOCTb MATHHTHOTO HOJA HHAYKTOPA, ONpejenseMas 0O
puc. 52 B 3aBHCHMOCTH.OT YAeabHOR MomwHOcTH AP, A/M;

Z, — npuBefeHHOE NOJAHOE conpoTuBienHe cHcTeMH, OM, ofipesensieMoe
no dopmyJe

N = (52)

z,=V 2+ (o), (3)
rne ro=1,1py 30 F; (54)
Lo =4,10—2S; m 4-py 2115 Q; (55}

211, — cymMa NepuMeTpOB ceueHHst MeTaana (apMarypH, Kapkaca, ona-
Ny6Ku/, M;

Fs u Qs — GespasMepusie KO3(Q(QHIHEHTH CONPOTHBIEHHSA, onpelcaseMue
A JIECTOBOR CTaJH TOJUMHOH A, M, B 33BUCHMOCTH OT OTHONICHHSA
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2A
A no puc. 53, Ana cTepKHEBOA apMaTypH PaiRycoOM 7, M, B 3aBHCH«
S

MOCTH OT OTHOLUCHUA I

2
no puc. 54;

S
m — Ge3pasmepHbii KO3 dHIHEHT GOPMB HHAYKTOPA, 3aBUCAIINEA OT OT+
HOWIEHHA AJMHB (BBLICOTH) MHAYKTOpPA K €ro pajuycy H onpejeasaeMbiil
no rpaduKy puc. 55;
St —naomanp ceseHAs HHAYK10pa, M2,

10.14. Cuna Toka I BHAYKTOpa AJHHOH (BBICOTOH) A ompemeasercs
oo gopMyae

Hh
1 N (56)

10.15. ITo BesqnunHe TOKa, MoaydeHHOH mo dopmysne (56), noxGrpa«
ercs ceyeHHe mpoBoia (Kabens, WHHH) WHAYKTOpA. Ec/IM MO KakHUM-JiH<
60 npHuYnHaM, NOJyYeHHAs BeJHUHHA CHJL TOKa He MOXeT ObTb MpHHSA-
Ta ANA MpOrpeBa, MPOWSBOAAT nepepacueT. Jlaa storo, sajaBasicb Ao-
nycTHMONl AJifl AaHHHX YCJOBHE BEJHYHHOH CHJL TOKAa H COXpaHss He-
usMenHot ennuuny H, uaxoasr no d¢opmyne (52) Heo6xoaumoe Ha-
npAxeHHe,

10.16. Pacuer mapaMeTpoB AJA H30TEPMHYECKOro MpOTpeBa CBO-
JHTCA K ONpefiesIeHHI0 HAaNpAXKeHHs HCXoxs u3 dopmyan (52), kotopoe
NpU COXpaHeHHH NOAYIEHHOrO PacyerOM Yucia BHTKOB HHAYKTOpa, obec-
nedxBajo 6ul COGMIOZEHBE 8aLaHHOTO PeXHMa H3OTEPMHYECKOTO HpO-

rpesa.
10.17. KoshdpuuseHT MOIHOCTH CHCTEMH COS @ OMpeAeasercs Mo
dopmyne

Cos ¢ = 2. (57)
Z,

10.18. ITonsas MoitHocTh cHcTeMB P ompefeaserca no Qopmyie

Pas
Py = (58)
cos ¢
TlpuMep pacyeTa HHAYKUHOHHOR CHCTEMH NO CXeMeé HHAYKTHBHOM
KaTyIKH C XeJIe30M jiphBefeH B npua. 17 (nmpumep 1),

PACYET NAPAMETPOB MHAYKLIMOHHOI'O HATPEBA
MO CXEME TPAHC®OPMATOPA C CEPOEYHHKOM

10.19. Hcxoxs 43 3aKagHOrO peXHM3 TepMooGpaGOTKH H KOHKpET-
HHX DasMepoB KOHCTPYKIHH pacyeTOM ONpeiessiOTcA KOJHYECTBO BHT-
KOB HamarHHYuBaiomteii o6MoTku N, cuna Toka I, KosdpdHIHEHT Mo~
HOCTH COS @ H NOJIHas® MOIRHOCTH P,

10.20. Yucao BHTKOB HaMarHuuusaiomlefi o6MoTRH N Inpu noaHok
MOINHOCTH CHCTeMH Po, BHOpanHOM HampsukeHHH U H HampsXeHHOCTH
MAarHuTHOro mona H, ompene/ieHHOR HCXORR H3 YAENbHON aKTHBHOH MOIL-
HoctH AP uau no rpaduxky puc. 52, HaxoxuTCa mo Qopmyiae

HWwW
p, !

N=1,4.10- (59)

165



rue

Py=V L3P+ (11Py, + L6 10 HF 1% (60)

Fs —nuomanb 3asopa MeXAy HaMarsHudBaiomled OOMOTKOH Ha Mar-
HHTONPOBOJE H HarpeBaeMbIM H3ZeJHEM.

10.21. Cuna TOKa B HaMarHHuWBaioiled OOGMOTKE HPH BHOPaHHOM
HanpsxeHun U onpeaeaserca no gopmyae

I=—"103 (61)

10.22. KoadduunenT MOIHOCTH CHCTEMH COS @ Onpeaensercd DO
dopmyne

P,
s =1,1 —2-, (62)
Py
IlpaMep pacueta napaMeTpPoB BHAYKIHOHHOR CHCTEMH @O CXeMe
TpaHCcopMaTOpa ¢ CEpPAEUHHKOM NpHBeAeH B NpHJa, 17 (mphmep 2).

KOMIIEHCALIMIAA PEAKTHBHON MOIIHOCTHU

10.23. Komnescanuss peakTHBHON MON{HOCTE NPOH3BOAHTCA IyTeM
DOAK/IOYEHHA K Uend OaTapedi KOHAEHCAaTOPOB (HanmpuMep, GyMaxkHO-
Mac/sHBIX KOHAeHcaTopoB THna KM).

10.24. Pacuer TpebGyeMo#i MoliuOocTH GaTapeli KOHAEHCAaTOPOB Be-
ZeTca B CHAENYOLIeM Nopsake:

1. Onpesensercs BeJHUHHA COS @ CHCTEMH M BHuHCaserca tg ¢;

2. YcranaBauBaeTcs TpeGyeMas BeJHYHHA KoaddHIHEHTa MOUIHO-
CTH COS @, AO KOTOpOH HYXHO KOMIEHCHPOBAaTb PEAKTHBHYIO MOLUHOCTD,
H BHUHCAAETCA tg @y

3. Ilo u3BeCTHOH AKTHBHOH MOUIHOCTE P,, ONpefenseTcsi HEOGXOZH-
Masg MOWHOCTb GaTapeH KOHJeHCaTOpoB, H3MepseMas B KBAp:

Py =1,1P45 (i3 9 — 1894); (63)
4. EMxocTh KOHAeHcaTOpHOH Garapen Cyx, MK®D, BeoOxonuMmas ANS

NOJHOH KOMIEHCAUMH peaKTHBHOH MOLIHOCTH, onpejeasderca mo ¢op-
MyJie

—1.2R?
Cpm VP L2RY o (64)

2nfU?

rae Uyg — HampAxeHne Ha KOHAEHCaTOpE.

NPON3BOACTBO PABOT INPU HMHAYKIIMOHHOM HATI'PEBE

10.25. Ilpy HHAYKUHMOHHOM HarpeBe 0€TOHA NpPHHHMAeICH CleAyle-
LKA NOpPAKOK MPOH3BOACTBA PaboT:

1; yCTaHOBKa M yTellieHHe onmany6xH;

2) ycrpoicTBO HHAYKTODA;

3) mpenBapuHTeJbHLIE OTOrpeB MeTala (apMaTyph, Kapkaca, Ofas
ay6ku) K paHee YJOXEHHOro OeroHa (NpPH HEOGXOAHMOCTH);

4) yxnaaxa GeToHa;
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5) nporpep 6eTOHa IO NPHHATOMY PEKHMY;

6) peryanpyemoe (nps Heo6XOAUMOCTH) OCTHIBaHHE.

10.26. 1o Bavana GeTOHHPOBAHHA MO HAPYXHOHA HOBepXHOCTH Oma-
aNy6ku ¢ ABYX NPOTHBONOJIOMHBIX CTOPOH KOHCTPYKUUH BBHICTABJMIOTCA
waboHH € MasaMH JJs pasMellleHHsi BHTKOB HHAYKTOpa. Koanuectso
na30B AOJKHO COOTBETCTBOBATH PAaCYETHOMY WHHCJIY BHTKOB HHAYKTOpA.
B HesTpanbHOR YacTH KOHCTPYKHMH, paBBofi 3/; ee NJHHH (BHCOTH),
Na3N pacmosiaraloTcsl paBHOMEpHO ¢ miarom A/N, a K TOpLiaM KOHCTPYK-
UM war cokpamaetcs 1a 0,5 A/N.

B nasnm waGnoHOB NOCNCKOBATENIbHLIME BHTKaMH YKAaAHBaeTCH
usosupoBakunslll npoBop (tina INPT, AIIPT u T.1.), €OOTBETCTBYIOMMI
pacueTHOH TOKOBOR Harpyske, W CO3aHHHA TakuM o0pasoM HHAYKTOP
TIOAKJIOUAeTCA K NMHTAloeld CeTH.

10.27, ¥ TOpPROB KOHCTPYKIHHA, CONPHKACAIOMHXCH C paHee Y/IOXKeH-
HHM GeTOHOM HJH C XOJOAHHM BOSAYXOM, HPOHCXOLHT HHTEHCHBHHI
OTCOC Tellia W3 NMPUMLIKAIOIKX K HBM 30H. A KOMHEHCAlWu TelJona-
Teph B TODLAX pacueTHyio BHICOTY (RJMHY) HHAYKTOPA CJIEAYET yBE/H-
guBath Ha 10—20 cM B 06Ge CTOPOHH.

10.28. Ilpu Goapnmx obGbemax OeTOHA W SHAUHTENBLHOH MJIHHE TpO-
BOJA HHAYKHHOHHOM OGMOTKH IeJecoo0pasHO COCTaBJATH HHAYKTOD H3
OTHeNbHBIX ceKmmit. Jlndna cekuum npH sTOM nozGHpaeTcs TakhM obpa-
30M, 4TOGH ee Bec He mpesmman 15—20 kre. O6a KOHIA CEKIMH AOJIK-
HH HMeTb CTaHAaPTHLIC HAKOHEYHHKH NOX 00JITOBOE COELHHEHHE,

10.29. TIpn Heo6XoAHMOCTH TepMOOGDPaGOTKH OONBLIIOr0 KOAHYECTBA
KOHCTPYKUH#A OXHOrO THmOpasMepa ienecoo6pasHQ H3TOTOBJEHHe H HC-
HO/Ib30BaHHE HHBEHTAPHHX PasbeMHHX HHIYKTOPOB,

10.30. ITpn nmpoxoxpeHHH NO HHAYKTOPY OIHOTG B TOr0 Xe€ TOKa
KONHYCCTBO BHAeAseMOro Temja GyAer Gonbllle B KOHCTPYKUMH C Me-
Tanauyeckofi omany6koli, Tak Kak IIOIIaAL HCTOUHHKOB Temia Gyaer
Gosblle Ha BeJHMHHY, PaBHYIO YABOEHHOH ITOBEDXHOCTH MeTaNTHYECKOH
omany6kn. CrleaoBatenbio, AJS pasorpeBa N0 3alaHHOMY pexHMy Ge-
TOHA B MeTa/NIHYeCKOH omanyOke NOHAROGHTCA MEHbLIAA, YeM IJs KOH-
CTPYKIMH B AepeBsHHON omanyOke, CHIa TOKa H, €CTeCTBEHHO, MeHbIIas
YCTaHOB/IEHHAN MOIHOCTD,

KpoMe Toro, npH NpHMeHEHHH MeTa/UIHIeCKOH onajy6Ke B CEYeHHH
KOHCTPYKIHH (opMHpyeTcs Gojee paBHOMEpHOE TeMIEpaTypHOe MOJe,
YTO [I03BOJIET Pa3orpeBaTh T€ XKe KOHCTPYKUHH ¢ 6oJiee BHICOKOK CKO-
pocToio (Tabu. 55).

Ta6numa 55

CKOPOCTL paserpepa 6 TOHA NPH MOZYJTE M0~

L]
B apMEPOBAHES BePXHOCTH KOHCTDYKIRH, °C/u

5—6 | 7—9 | 10-12
CrepxueBas apMatypa 3/5 5/8 8/10
JKecTkuit kapkac 5/8 8/10 10/15
CrepkHeBas apMaTypa H Xe- 8/8 10/10 15/15

CTKU# Kapkac

IlpuMeuaune Han yeproli npHBeleHH CKOPOCTH AIA KOHCT<
PYKuHA, BO3BOAHMBIX B HEMETAVIHYECKOH;, NOA 4epTOH -—— B MeTaiHye-
CKOfl onanyGKe,
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10.31. Ilpn Bo3BeAeHHH KOHCTPYKUMA B CcTaJbHOH Onany6ke BO H3-
GexaHMe TeNJONOTePb LeaecooOpasHo yCTpaHBaTh NPOCTERUIYIO TeIJo-
H30JISIHOHHYIO Py6alllky H3 MEIIKOBHHH, MaPYCHHH H T. 1.

10.32. Tlocjie ycTaHOBKH HHAYKTOpA IPOU3BOAST, €C/IH 3TO HeoGxo-
JIEMO, TIpeABapHTeJbHGIi OTOTPEB apMaTypH, JKECTKOrO KapKaca, 3a-
KJIafHbIX JeTajell HIH Y4acTKOB CTHIKYEMHEX 3/ieMEeHTOB.

[IpexBapHTe/BbHE OTOIPEB OCYHIECTBASETCH BKJIOYCHHEM HHAYKTO-
pPa 0O DeXHMy pasorpesa Ha BpeMs, JOCTaTO4YHOe AJsl OTOTpeBa Me-
Tajna.

Ipenpaputennuifl, nepes yknafKoll GeTOHHOH CMeCH, OTOTpeB Me-
TaJyla ¥ apMaTypel IpH DpHMeHEHHH HHAYKUHOHHOrO MeToza Gesycnos-
HO 06s3aTesieH TOJBKO NMPH HAJIHUHM Ha Merasle Haxead. B ocranbHbix
chyyasXx OTOTPEB apMaTypHl MOXHO HauMHaTh BMecTe ¢ HauajJoM Gero-
HHPOBaHHSA H BO BPEMA l1epepHIBOB B 6ETOHHPOBAHHH.

10.33. [las nmoBHINEHHS KOHEWHOH NpPOYHOCTH GeToHA peKOMeHAyeT-
Csl BHIAEPKHBATL €r0 B TeUeHHe HeCKOJbKHX 4acCOB NPH HH3KHX NOJIOXKH-
TeNbHBIX TemmepaTypax (He Huxe 5°C), 4r0 JOCTHraeTcs mepHOJHYe-
CKHM BKJIOUYeHHeM HEAyKTOpa Ha 5—10 MHH B KaXAuit yac mpeapapu-
Te/JbHOH BBHIAEPIKKH.

10.34. Tlpn TepMooGpa6oTke COOPHO-MOHONMUTHLIX KOHCTPYKUHH cie-
AYeT IPHHATb MEPH K COXPAHEHHIO TeNmsia aKKYMYJHPOBAaHHOIO COGOPHBI-
MH 3/eMEHTAMH B IpOlecce HX MpPefBAPHTENBbHOrO pasorpeBa H HCNOJb-
S0BAHHIO 3TOrO TelJia AJs NporpeBa GeToHa MOHOJHTHOH YacTH.

10.35. CkopocTe mogbeMa TeMmepaTypH GeTOHa B MePHOA pasorpe-
Ba yCTaHaB/AHBACTCA B 3aBHCHMOCTH OT MOAY/s MOBEPXHOCTH NMporpesae-
MOH KOHCTPYKIHH, XapaKTepa apMHpPOBaHHA KOHCTPYKUHH H MaTepuana
onaJy6ka no tadu. b5.

10.36. Ilpu TepMo06paboTKe AJNHHHOMEPHHX KOHCTPYKHHHA B yCAO-
BHAX NPHMIIOCTPOEYHEIX MOJMIOHOB C LeJIblo o6ecleueHHs CHemJIEHHs ap-
MaTypsl ¢ GETOHOM B 30He aHKEPOBKH YKJAaAKy GeToHa cjlefyeT MpOH3-
BOLHUTb TOJILKO Ha NpeXBapHTe]bHO oTOrpeTyio apmatypy. IIpH ykiaake
gopmmx GeTOHHLIX CMeceli MpeABaphTe/bHBIA OTOIPeB apMaTypH He Tpe-

yercs.

10.37. Tloanep:xanhe TeMnepaTyps H30TEPMHYECKOTO NpOrpeBa A0-
cruraerca Ju60 nepexJOueHHeM HHAYKTODa Ha Gojiee HH3KOE Hampsixe-
HHe, TNOJy4eHHOE MO pacyery, JHOO obecliedeHHEM HMMYJbCHOrO pexHMa
myTeM IEePHOAKYECKOTO BKJIOYEHHS H OTKMIOYEHHS HalOpPSIKeHHs.

Cuny ToKa B HHAYKTOpDE, a C/1eJOBaTeNbHO, H MOUIHOCTb TeNJOBbI-
JeJieHHA HAa NEPHOA H30TepMHYECKOro BBAEDKHBAHHSA MOXKHO ITOHH3HTbL
HepexkaIoYeHHeM cXeMbl COeAHHeHHs! IPYI IIPOrpeBaeMhX KOHCTPYKIHit
¢ mapajuie/IbHOM Ha IOC/]e/0BATENbHYIO, C TPEYroJLHHKA Ha 3Be3ny.

10.38. DddexkTHBHEM MeToAOM TepMoOOpaboTkn OeTOHa sBAfETCA
KOMOHHUPOBAHHLIH METOM, HPeACTaBJAIOUIHA COGOH coueTaHHe HHAYK-
I{HOHHOI'0 MeToAa HarpeBa H MNPEABapPHTCILHOTO 3SJCKTPpOpasorpesa Ge-
TOHHHIX cMecedl.

ITpumenenre TaKoro KOMGHHHPOBaHHONO MeTOJa MO3BOJIAET BOC-
NONB30OBATHCS JOCTOMHCTBAMH OGOHX METOXOB M KOMIEHCHPOBaTbh HX
HEAOCTaTKH.

YKAanKa pa3orpeThix GETOHHBIX cMecefl fesiaeT BOSMOXHBIM mpHMe-
HeHHe HHAYKUHOHHOrO Harpesa M JJf cna60apMHpOBAHHBIX KOHCTPYK-
1, BO3BOASLIMXCSA B CTaJbHOH omaay6ke. C Apyrofi CTOpOHEI, mpHMe-
HeHHe HHAYKUMOHHOTO HarpeBa IO3BOJSET BOCHNOJbL30BATHCH NpeaBapH-
TeNbHBIM 3JEeKTPOpPA30TPEBOM sl YKNaAKH O6eTOHa B METaslHYeCKYIO
onanyoky.

Wicnonb3oBanue HHAYKLHOHHOIO HarpeBa NO3BO/SET paclUHPHThL 06-
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JacTb UPHMEHEHHH NPeIBapHTENBHOIO 5JeKTPopasorpeBa JAJs KOHCT-
PYKILHI ¢ MoAyeM noBepxHocTH o 10—12.

10.39. OcoGoe BHHMaHHe B IIepHOJ OCTHIBaHHA cieAyeT obpalllath
Ha yTelUleHHe apMaTypH (H mpHapMaTypHOfi 30HH GeroHa), BEIXOAAMIel
43 nporperoro 6eToHa H KOHTAKTHPYIOUIEH C XONOAHBLIM BO3AYXOM.

11. HHOPAKPACHBIA OBOTPEB BETOHA

OBIUHE ITOJIOKEHHS

11.1. Hudpakpacuuit cnoco6 repMoobpaloTknm GeroHa OCHOBAH Ha
HCIXOJIb30BaHHH SHEPTHH MH(QPAKPaCHOTO H3JyUeHHs, NOLaBaeMOro Ha
OTKpHTHE HJH onany6ieHHble NOBEPXHOCTH 06OrpeBaeMuIX KOMCTPYKIHA
H DpeBpamiaiollerocs Ha 3THX NOBEPXHOCTAX B TEIJIOBYIO SHEPIrHIO.

Tockoapky rayGHHa NPOHHKHOBeHHs HHQpAKpacHHX aydeli B Geton
He NpeBHIaer 2 MM, TO JYYHCTas 3Heprus HpeBpallaeTcs B TEINIOBYIO
B TOHKHX NMOBEPXHOCTHHX CJ05X GeToHa, OCTa/MbHaf XK€ Macca KOHCTPYK-
LHH HarpeBaeTCA 34 CUET TelJoNnepefaus OT STHX CJ0eB W ®K3OTEPMHH
HEeMEeHTa.

11.2. Tlpu nponssojcTBe GeTOHHBIX paBoT B YCJAOBHAX HH3KHX
OTPHUIATENBHHX TeMMePaTyp HapYXKHOro BO3AyXa uH(ppakpacuuili o6o-
rpes PEKOMEHAYETCH NPHMEHATb:

ANA OTOrpeBa NMPOMOPOIKEHHBIX OETOHHHX H I'PYHTOBHX OCHOBaHHIH,
apMaTypH, 3aKJaLHHX METANJAHYeCKHX AeTaqefl M onanyOkd, yAajeHHA
CHera H HajenH;

AAsi HHTeHCHMKaU¥n TBepAeHHs 6eTOHa KOHCTPYKUHA M COOpyIKe-
HHf, BO3BOAHMHX B CKOJb3fillefl onasy0Ke, IJHT NEePEKPHTHA U NOKPH-
THA, BEPTHKAMBHbIX M HaK/JOHHBLIX KOHCTPYKuHH, OeTOHHPYEMHX B Me-
TAJIJIAYECKON W/IH KOHCTPYKTHBHOf onany0OKax;

Jisl NpelBapHTENLHOIO OTOrpeBa 30HH CTHIKOB COODHHIX Kedezobe-
TOHHHX KOHCTPYKUHHA M yCKODeHMS TBepAcHHs GeToHa HJIH pacTBOpa 3a-
BEJIKH;

IJSl YCKOpeHHA TBepAeHHst 6eTOHA MJR pacTBOpa NPH YKPYNHHTENb-
HOM cGopke GoJbluepa3MepHHX JKee306eTOHHBIX KOHCTPYKUHH;

IS CO3XAHHSA TeIJIOBOW 3alHTHI TOBepXHOCTEH, NEeJOCTYNHHIX AJA
yTenJeHH .

11.3. B kayecTBe HCTOYHHKOB (TeHepPaTOPOB) HHQPAKpacHOro Hus-
JY9eHHs B TEXHOJOTHH 3HMHero GETOHHDPOBaHHS DEKOMEHAyeTcs HpH-
MeHATh:

MeTaN/AHUeCKHe (CTanbHble, JNaTyHHHE, MefHbe) TpyOuarhie aneKT-
puueckre Harpesatenu (TOHw) Tunos HhC (narpesaTéNb BO3LYUIBHI
cymuabunit) # HBCO)K (marpemartens BO3AYWIHBI CYIIHJABHEIA Xapo-
crofikuil) guamerpoMm ot 9 jo0 18 MM, aamrO# ot 0,3 10 6 M, MOUIHOCTBIO
or 0,6 no 1,2 kBr/m ¢ ;aﬁoqum HanpsixkeHueM 127, 220 u 380 B, ¢ Tem-
nepatypof Haxyuamwollleit mopepxsHocta or 300 zo 600°G;

KepaMHYeCKHe CTeDXKHeBLle H3JAydaTeNH HuaMerpoM oT 6 mo 50 Mm,
anano ot 0,3 no 1 M, momuoctsio ot 1 o 10 KBt/M, ¢ pabounm Ha-
npsixenneM 127, 220 u 380 B, ¢ TemnepaTypoit usaydaioliefl MOBepPXHO-
ctH ot 1300 o 1500°C;

KBapueBble TpyOuarhe usayuarenn THma HMK-220-1000-T, (uarpe-
BaTeNb HH(PaKpacHMi KBapueBHA Hampskewuem 220 B, MoiHOCTBIO
1000 Br, Tpy6uarnift) puamerpom 10 MM, mauHoit 370 MM ¢ Temmepary-
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pokk cnupasn xo 2300° C. KeapuemHe manyuarenu fOAXKEH paGoratsh
00653aTeNLHO B FOPH3OHTAADHOM NOAOKEHRE W HaACKHO 3aMUIEHH OT
YEApHHX BO3AEHCTBURA,

11.4. lna coazaHHs HARNPABACHHOTQ JYIHCTOIQ NOTOK3 H3MyYaTedH
JOMKHH TIOMEmaThCsl B NapaGosmiueckue, cepuyecKHe MIH TpameyeH-
Aanpupie orpaxatend. IIpw 3ToM H3nyyarean NOMELWIATCR B (OKYC
napaGositl HIH UEHTP cdepHl; pacflofioxeHHe H3ayuaTenedl HpH NpHMe-
HeHHM TPAMeHEHAANBHHX OTPAKaTened onpejensdercd pacyeToM,

Hndpakpachbie H3JydaTeSH B KOMIJIEKTE ¢ OTPAXKATENSMH H NOA-
JepXKuUBAIOUIHMH YCTPOHCTBAMH COCTABASIOT HHQPAKPAaCHYIO YCTaHOBKY.

11.5. B 34BHCHMOCTH OT HasHaueHus, KOHQUTYPaUMH M MOAYJSA 1UO-
BEDPXHOCTH oforpeBaeMHX KOHCTPYKUHEA pPEKOMEHAYETCA NPHMEHATH
HHppaKpacHble YCTaHOBKY, IPHBeACHHKe Ha PHC. 56.

a) Kopo6 ana oGorpeBa IMVINTHHX KOHCTDPYKIMII, JOPOXHKHX OCHOBa-
HHl, cTeH, OTOrpeBa NPOMOPOIKEHHOra GeToHa, IPYHTA H T, W,;

6) npoXeXTop AjA OTOrpeBa HOJocTH onanyOKH, apMaTypH, 3a-
KJaJHpiX jeraliefi H TEIIOBOH 3alATH NOBepXHOCTEH, HEXOCTYNHHX AJf
yTeIIeHus;

B) CdepusecKHe H INAOCKHE MAlleJbHHMKH A IPelBapHETEILHOIO
OTOTPEBA 30HH CTHKA COOPHHIX Ke/Ie306eTOHHHX KOHCTDYKHHH H TepMo-
o6paGotku GeroHa 3alesxKH;

T) ABYXCTEHHYIO WIOCKYI0 ORanyGky Aast TepMoo6paGoTKH MJIOCKHX
BEPTHKA/bRHEX H NHHEAHBIX KOHCTPYKIHA H 3/1€MEHTOB;

1) OXRHOYHHE H3TyuaTe/H, BBOAWMHE B KaHAJH-TYCTOTH, AAA Tep-
¥006paboTKY MHOTONMYCTOTHBIX MJUT H HaCTHIOB,

0 7 2T 4 g J

[T A
b2

F/e
V%= ¥R Ty AL SIS S

.

Prc. 58. Hupagpacawe YCTAROLKH
@ — RopoG; 6 — NPOKEKTOD; 8 — HamebHWKH; ¢ —— ABYXCTeHwaTas onanyoka; § —
OAHHOuHBI WaNydaTenn; | — ruApORsQAALMN; 2 — obGJayyaeMas MOBEPXHOCTh; 3 —
OTpaxaresn; 4 — uanydarenu; O — oGorpeBaemass KOHCTPYKnus
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PACYET ITAPAMETPOB HMH®PAKPACHOTO OBOI'PEBA
N KOHCTPYHPOBAHUE WH®PAKPACHBIX YCTAHOBOK

11.6. 3anavel pacyera H KOHCTDYHPOBAHHA HH}PaKpacHHX yCTaHO-
HOK fiBJIeTcs BHOOP THIA reHepaToOpoB HH(PPAKPACHOTO H3NYUEHHS, HX
MOIIHOCTH, KOJIHYECTBA H PacIoJIOXKEHHA OTHOCHTENbHO 06/y4aeMEX H
pedIeKTHPYIOMHX YCTPOHRCTB, DHepreTHUECKHe H reOMeTpHYecKue napa-
MeTPH HHOPAaKPacHHX YCTAHOBOK JOMKHHI 00ecneuwBarb SHepreTHuec-
KYI0 OCBelIeHHOCTb 06/y4yaeMoil NOBEDXHOCTH KOHCTPYKUHH, TpeGyeMmylo
AN BHAENEHHA Ha Hefi MOIIHOCTH, paccYHTamHOl no topmyae (66).

11,7, TpeGyemasn eHepretndeckas OCBeIleHHOCTh E onpeaeasercs mo

dopmyae

P
= 2
E Foc KB1/M2, (65)
rae P — tpebyeMas MOIIHOCTD, KBT;
Fo — nnomaip 06Ay4aeMoii NOBepPXHOCTH, M
€ — CTeNeHb YepHOTW MaTepuana o6JydaemMofl noBepXHOCTH (Tabn. 56).
11.8. MomHOCT, KOTOPYIO HeoGXOAHMO NOAATH Ha 00ayYyaeMyio Ho-
BEPXHOCTb KOHCTPYKUHH HA CTajHH NOABEMa TeMueparyps Pn GeToHa u

Ta6agua 56
Crenegpb gep«
HauMeHoBaHue MaTePRaNOB HOTH & NOJIHO«
"0 HSNTY9YCHNT
Beron 0,65—0,85
KepauMauto6eToH 0,7—-0,9
AmomuHuii:
NIOARPOBaHKKMA 0,04—0,06
CHIILHO OKHCJICHHBIM 0,2-0,3
Keaeso:
[OJIMPOBAHHOR 0,14—0,38
OKHCJIEHHO® 0,74—0,82
JHCTOBOE OLHHKOBaHHOE GJecTsllee 0,23
TO e, OKHCACHHO® 0,28
Kecrb Genas 0,28
Cranb:
JHcTOBadA WAHGOBaHRAA 0,55—0,61
¢ 1IepoX0BaTOH MOBEPXHOCTHIO 0,95--0,98
CHJIbHO OKHCJIeHHas 0,88—0,98
HuxpomoBas TPOBOJIOKA OKHCACHHAR 0,95-0,98
Jlpesecuna 0,7-0,8
Kpacku:
aJIOMHHHEBHE Pa3JHYHOR NABHOCTH 0,3—0,35
Mac/sHble PasJHYHBX LBETOB 0,92—0,96
Jlax uepHH MaTOBHI 0,96—0,98
Bogaa (cnoit ToamuHo# Gosiee 0,1 Mm) 0,95—0,98
Jlen raapkuit 0,97
CHer 0,8
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H30TEPMHYECKOTO nporpeBa Py, ONpenensieTcs COOTBETCTBENHO MO (op-
mynaam (66) u (67):

top—t
Py=2,78:10~ (Cs v6 V5 + Ca a Va + ZCion ¥t 8100 Fom) —— -+
o
3
—q a .
+ (o Fy -+ KF ) (10—t ) —2,78:10 Uvg—-*xBry (60
' 3
—4 n
Py=ay F (t,—t, V+KF (ty—1,.)—2,78.107* LV, i
(67)

rae Cos, Cq # Cion— ymeabHAR TEMIOEMKOCTb COOTBETCTBEHHO Gerona,
apMatyphl, MaTepHaa i-ro caos onanyO6kd, [x/(kr.-°C);

Y5, Ya, Yi —OOGbeMHAs Macca COOTBETCTBEHHO GeToHa, apMaTyph, Ma-
TepHaJa {-ro cnos onany6ky, Kr/ms

Vs, Va — 06beM coOTBeTCTBEHHO 6eTOHa H apMaTyphl, M3

O ¢on — TOMHEA {-r0 cJI0s onanybKH, M;

Fo, Fop— maomans coOOTBETCTBEHHO 06aydaeModl M HeoGaysaeMofi mo-
BEPKHOCTH KOHCTPYKUHH, M

Tp — NPOLONIKHTENLHOCTb NOAbEMA TeMNepaTypH, Y;

K — koatuunenT Temonepenaun uepes onanybky, kBr/(u?.°C)}

I[ — pacxon ueMenTta B GeTOHe, Kr/M%;

3n, Ju— yReabHOE TEIVIOBLIAENCHHE LIEMEHTa B MEpPHOA COOTBETCTBEHHO
NMOABeMa TeMNEPATYPH H H30TepMHYeCKoro nporpesa, Jixk/kr;

tu, tap— COOTBETCTBEHHO HauaJbHasg TeMIepatypa GeToHa H Hapy:KHO-
ro BO3AyXa, °C;

tu, ty— TEMnepaTypa H30TepMHYeCKO'O MPOrpeBa, COOTBETCTBEHHO Ha

oGayuaemoit H HeoG/iyuaeMoll OBEPXHOCTH KOHCTPYKuHH, °C;
O, — KO3(hpHIHEHT TENNO0TAAYH 06MyYaeMOH NOBepXHOCTH, onpeAenses

Moli mo dopmyne
4,62 [(273+ tcp)" (273 -~ _ty)‘] +

G =

fop—tam |\ 100 100
+2,91.10— 1 M6+ teptty Br/(m2-°C), (68)

h? tep—ty

rae JOTOJNHHTENbHO:

h — paccrosanne MexAy obGayuaeMofi # OTPaKaiollefi NOBEPXHOCTAMH, M;

tep — cpennas TeMmnepatypa GeToHa, ompefensercs no ¢opmynam:
JAAs CTajuH pasorpesa

t6.s—In
tgp = —-2—— °C; (69)

AJs1 CTaABH H30TEPMHYECKOro nporpesa

t +t,
fhy=——5——"°Cs (70)

fy — TeMneparypa CTEHOK HHOPaKpacHOR YCTAHOBKH, OPHEHTHPOBOYHO
onpenensercsa no Gopmynam:
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AnfA CTaiuH pasorpeBa
o - ¢
<P 8B 5 52 _oC, 00

AJA CTalHH H30TEPMHYECKOro nporpeBa
"
tcP + tﬂ.n
2

11.9. Momsocts, TpebyeMas AJasl TENNAOBOR 3aHTH OTKPHTOR IO-
BEePXHOCTH KOHCTPYKIHH, ONpepensercs no gopmyae

Py =, F (ty — ty 3) KBr, (73
11.10. Mowmnocte HHGpaKpacHO® ycTaHOBKHM, Heo6xozuMmas aad

co3pannst TpebyeMofl OCBEIIEHHOCTH Ha 06ayyaeMoil NOBEPXHOCTH KOH-
CTPYKIHH, Onpefenserca no popmyne

ty= °C. (72)

F
Pyer = _(]-D— F, kBr, (74)

rae ¢ — Rosbdunuent oO6ly4eHHOCTH, NOKA3HIBAIOUNA, Kakas AOJs Jy-
YHCTOTO MOTOKAa, CO3AaBAEMOro H3JyyaTe/isiMH, BOCMPHHRMaerca obay-
waeMofi NOBEPXHOCTDIO; ONpefienineTc N0 dhopmyae

¢ = @g—g+ [(I — 20) Pu—p Po—n — Po—ul, (75)

TAE QPu—n B QPu—o— AOJSA JAYYHCTOTO NOTOKA, HepefaBaeMas OT H3dyua-
'reJxe(E COOTBETCTBEHHO Ha OOJYYaeMyl0 k OTpaKawulyio NOBepXHOCTH;
Qo—n H Po~y— AOJA JYUYHCTOrO NOTOKA, MepelaBaeMast OT OTpaxarens
COOTBETCTBEHHO Ha 00JyYaeMylo HOBEDXHOCTb H H3JyUaTelNH.

3Hauenns Ko3pHIHEHTOB JYYHCTOrO HMOTOKA Qu—n, Pu—~o B Po-r OepyrT-
csi Mo ta6a. 57 B 3aBHCHMOCTH OT IeOMeTPHUECKHX mnapamerpoB S u d
sJeMeNTOB HHOPaKpacHOH! yCTaHOBKH, YKa3aHHHIX Ha pHC. 57, a Kosdodu-

Ta6aunua 57

3nagenus Ko3ddunrenTos npu S/d paBHOM
KosbunuenTn 1 l 2 l s | 0 l 2 I %
Qu-1, Pu-o 0,318 0,417 0,466 (0,48 0,482 | 0,49
Qo-z 1 0,656 0,293 |0,151| 0,077 | 0,031

NpuMeuanne Jlia npoMexyTouHHx 3HaueHnd s/d BenmHuHHa @
onpeAenseTcs N0 NPABKAY JHHEHHON HHTEPIOJALUM,

LHEHTa QPo—n B 33aBHCHMOCTH OT T¢OMETPHYECKHX HapaMeTpPoB ai, d; H
h — 10 Taba. 58.

1111, 3Has TpeGyeMyi0 sHepreTHUECKY0 ocBelleHHocTs £ H mno-
manb obmysaeMofi nmoBepxXHOCTH Fo, 3aalOTCA reOMETPHUCCKHMH Iapa-
MeTPaMH SJIEMEHTOB YCTAHOBKH, Onpefensior kKoadduuueHT obiyuenwo-
CTH @ H DACCUHTHBAIOT HeOGXOAHMYIO MOIIHOCTh HHpPAaKpacHOH yera-
HOBKH Pyc,.

1112, Ilpu xoHCTpyHpPOBaHHH HH(PAKPACKEX YCTaHOBOK HeoGxo-
JHMO:

B NOJJEPXKHMBAOIHX HE(pPaKpaCHBe H3AyYaresH KOHCTPYKLIHAX H
BPHCIOCOGICHAAX NPAMEHAT JIETKHE METaJllbl;

B KauecTBe Pe(yIeKTOPOB NpPHMEHATh aMOMuHUfAl, obaajalomui Hau-
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Puc. 57. CxeMa K pacuery napamerpos WndDakpacHofi ycTamOBKH
U — M3Yy4aTeNH; 0 — OTpaxaTenb; n — O6jyyaemas MOBEPXHOCTh

Ta6nanuma 58
Ben Zvnﬂa SHavenus Q.p OPK a,/A paBHOM

T o1 | 1+ | s | 0] o |w |0 |wo
0,1 0 0,013 |0,03210,034|0,041]0,048/0,049| 0,049
1 0,015 | 0,195 |0,358(0,388{0,411/0,412}0,413} 0,414

5 0,032 | 0,299 {0,564j0,793j0,8 }0,8(5{0,8i8] 0,819
10 0,04 0,385 {0,72910,81210,82210,895/0,9 0,905
50 0,044 | 0,469 |0,813|0,8660,959]|0,96810,977} 0,98
100 0,045 | 0,6 ]0,815(0,8930,967{0,972/0,98 | 0,585
500 0,046 | 0,681 {0,818|0,09 {0,974}0,983|0,993| 0,598
1000 0,05 0,707 }0,82 {0,905]0,98 |0,990]0,998] 0,999

Mpumeuanue, Jlag npoMeXyTOUHHX 3HadeHHit ai/h H as/h Be-
JAHYHHA QPo_g OMpefieNAeTCS N0 TPABHAY JAHHEHHOA MHTEPIOJALHH.

Gomblueli orpaxarespHot cmocoGHocTbio. [IpH OTCYTCTBHU  JIMCTOBOIO
aNIOMUHHUA MOXKHO TPHMEHSThH JIACTOBOE JKeJe3o C NMOKpacKofl oTpaxaio-
el 0BePXHOCTH XKAPOCTOHKOH aMIOMHHHEBONA KPaCKOH;

onanyGJeHHhle IIOBEPXHOCTH, BOCHPHHHMAIOWIHE HH(ODAKPaCHOE H3«
JydeHHe, NOKPHBATh HEPHEIM MATOBHIM JIAKOM AJs NOBLIEHHS HOTJO-
maTeqbHo% CHOCOGHOCTH MOBEPXHOCTH;

B LENAX NOBHILIEHHA PABHOMEPHOCTH O6OrpeBa KOHCTPYKUHH B HH-
(¢paKpacHHX YCTaHOBKAax 3JEKTPHUYECKHE MOIIHOCTH PpacnpefensiTb cies
AymnM ofpasoM:

HA HHXHIOIO TpeTb BHCOTH KoHcTpyknun — 50% ofuweit mom-
HOCTH;

#a cpenuioo TpeTh — 30% obmieit MOMKOCTH;

Ha BepXiiolo Tpeth — 20% oOimeit MOUHOCTH;

Ha Kpafinme /s IIMpHHH KoHCTpyXumu — 50% mnoaBoxuMofi Ha

JAHHOK BHICOTE MOLIHOCTH; .
Ha cpennue !/; mupunst — 30% NOABONMMON Ha AAHHOH BHICOTE

MOIHOCTH; .
Ha UeHTpanbhyo /s mwupuusl — 20% NOABOAHMOA Ha AAHHOA BH-

COTE MOLIHOCTH.
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11.13, Tlpu npuMenesnn uBdpakpacHoro oGorpeBa GeToHa KOHCT+
PYRKUAR H COOpYXeHHH, BO3BOJAHMHIX B CKOAB3Allel omanybke, mpouecc
TepMooGpaboTkn GeToHa pasjensiercst Ha ueTHpe stana (puc. H8):

a) uadpakpacHee YCTaHOBKH, CMOHTHPOBAaHHEE II0 TNeEPHMETPY
AOABHXKHEIX (OPM, HAI'PEBAIOT 3NEMEHTH CKOAb3dmeli omany6xu mepex
yknagkofi GeroHa B (OPMbl H HepBHEe CJOH YJOXeHHOro OeroHa (cM.
puc. 58, a). Ilpn sroM B onany6ka, H WH)paKpacHHE YCTAHOBKHM HAaX0<
RATCA B COCTOSIHHH NOKOSI (Von=7Uy=0, I'le Uy ~- CKOPOCTL MOABEMA HH~
$pakpacuolt ycTanoBKH, M/d; TUon ~ CKOPOCTb MOXBEMA ORany6RE, M/u);

6) ckoan3sAimlas onany6ka MOAHHMAETCS HA BLICOTY, PaBHYIO BRICO-
Te TNOABeCHHX JecoB (cM. prc. 58,6), a wuHpakpacHbe YCTaHOBKH
OCTAlOTCA B IEePBOHAYAJLHOM NOJIOXKEHHMH M IporpeBalor cioli GeToHA,
PaBHHI BHCOTe YCPaHOBOK (Uy=0, Uon Goavlue 0);

B) HHpaKpacHme YCTaHOBKH, CMOHTHDOBARHHHE Ha NOXBECHHX Jle«
€ax, ABHXKYTCfl OTHOCHTEJNLHO KOHCTPYKuHH (cM. prc. 58, 8) cumxpon-
HO CO cKoab3fulell onanylGkoll (Von=vy Ooapume 0);

I) N0 OKOHYaHHH OCTOHHPOBAHHS 3aXBATKH COOPYIKEHHS CKQJb3s~
maa onany6xka ocranaBiHBaercs (cM. prc. 58,2), a uudpaxpacube
YCTaHOBKH NOJAHHMAIOTCA BBepX (Von=0, vy Goaewe (). Ha stom srame
HeoOXoHMO, 4TOGK CKOPOCTh MOABEMa YCTAHOBOK HE NPEBHIIANA CpeX-
Hell CKOPOCTH MoAbeMa onanylku.

B CcOOTBETCTBHH ¢ 5THM KaXIul caofi Geroma OyxeT npOXOAHTHI

a) MpeABapHTEAbHOE BHIEPXKHBAHHE B TEYEHHE BPEMECHH

hy—h
T = ——, (76)
Uon
9]
\
2 3 »
v

SR

T
N

AR

T

SN
S

R

N

RN

SN

T

Puc. 58, CxeMa HHOpakpacHoro o6orpeBa Gerona KOHCTPYXIMH, BO3BOAHMOR B
ckoap3nueli onaayGxe
a — vaganabHOe 3anojHeHMe dopM: 6 — GeTOHHPOBaHHE AO OTMETKH HABECKH MOM-~
BEeCHBIX JecoB; 8 — GeTOHHPORaHHE cpeXHell wacTH COOpYyXeHHS; 2 — ofGorpes noc«
Jie npekpalleHHs noxbeMa GopM; [ — Temadk; 2 — IUTH onany6xH; 3 — paGounit
non; 4-— 6eToH; 5 — HH¢paKpacHble YCTaHOBKM; 6 — MOXBEeCHBIE Jeca
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rae h, u hy — COOTBETCTBEHHO BHICOTA NOABUIKHLIX JIECOB H HMH(bpakpac-
HOH YCTaHOBKH, M;
6) pasorpeB B TeUeHHe BPEMEHH

Tnp = q, (77)

Yon
rae hg — BHCOTA 30HH Pa3orpesa, M;
B) H3OTEPMHYECKHH NPOrpeB B TeYeHHE BPEMEHH

Ta= l’-ﬂ—q, (78)
Yon
rAe hy— BBHICOTA 30HH H30TEPMHYECKOro MPOrpeBa, M)

I) OCTHBaHHE, NPOAOJMKHTEIBHOCTb KOTOPOTO 3aBHCHT OT KOHCT-
PYKIHH TeIJIKA, MECTOPAacHO/IOXKEHHA NPOrpeBacMoro yuacrka, CKopo-
CTH NojgbeMa ONaJyOKH, MacCHBHOCTH KOHCTPYKIMH H TeMNEPaTypH
HapyKHOro BO3AyXa.

B 30He TepMooGpaGoTkhm 6eTOH NPOXOAHT JBE CTAAHH — Pa3orpes
H H30TepMuuecKHil mporpes. [Iaa ymoGcrBa pacueToB HHPPAKPACHYW yc-
TAHOBKY YCJIOBHO JAeJAT IO BHICOTe Ha JABe 30HH: 30HY HaipesBa (pa3o-
TpeBa) H 30HY H30TEPMHUECKOro MNpOrpeBa; 3HepreTHUECKHE pacueTH
BeAyT OTAeJbHO JAJA ABYX 30H, a obuyle MouiHocTb HHpakpacHol yc-
TAHOBKH ONPEJE/SIOT KaK CyMMY MoIHOcTell 06eHX 30H.

n;;guepu pacyeToB HH()PAKpPAaCHHX YCTAaHOBOK NpHBEJEHH B
npun. 18.

PEXHUMBI TEPMOOBPABOTKH BETOHA
HH®PAKPACHBIM H3J/IYYEHHUEM

11.14, DnexTporepMoobpaboTka GeToHA C NOMOWIBLIO HHPaAKPACHOrO
H3JIyYeHHR BEAeTCA IO TeM JKe PeXHMaM, 4YTO H NpH APYTHX MeTojax
saekTporepmoolpaboTky (cM. pasi. 4 Hacrosuero Pykosoncrsa). Yam-
THiBafl, OAHAKO, CNEUHOHKY MOAAYH SHEPTHH C NOBepXHOCTH oborpeBae-
Mol KOHCTPYKUHH, CTaJHel pas3orpeBa 3Aecb CUHTAIOT NEPHOX HOABEMA
Temnepatypsl GeroHa Ha oOayuaemoif NOBEPXHOCTH C HEKOTOpOM Ha-
yanbHO! ¢y A0 TEMNEPATYPH H3OTEPMUUECKOro mporpeBa fy.

Ilpu aToM MakcHMajbHO AONMYCTHMas CKOpPOCTb NOABEMA TeMmmepa«
Typel 0GJAydaeMBIX MOBEPXHOCTER GETOHHHX KOHCTPYKUHE He ROJIKHA
NpeBHINATh 3HaUeHHH, YKa3aHHHX B Taba. 59.

Ilpu ororpeBe mpomopolkeHHOro G6eToHa CKOBOCTB pasorpesa mo-

BEPXHOCTH 00/yueHHS! AOJKHa GuThb B mpexenax 10—15°C/u.
Ta6banupma 59
CKopocTb nogbEMa -ren:neparypn NOBEPXHOCTH
TonIXHHA KOHCTPYKIXHH, CM KOHCTpYKUuH, °C/%, UPH HArpese
O HOCTOPOHHEM JABY XCTOPOHHEM
Jo 10 50 50
Ot 11 10 20 30 50
» 21 » 30 15 45
» 31 » 40 -—_ 40
> 41 » 60 -_ 25




11.18. Tlpu npumeHenuu uHdpakpacHoro oborpesa OeroHa KOHCT-
PYKUHft B CoOpyXXeHHH, BO3BOAHMBIX B CKOJb3dllled omasyOKe, CKOPOCTh
pasorpeBa AOJKHA COOTBETCTBOBATb CKOPOCTH IOABEMa ONakyOKH, HO
He MpeBHIIaTh 3HauYeHMAl, ykasanHHX B Tab.a, 59.

11.16. YunTbiBasi MOBHIUIEHHOE HCMapeHHe ¢ 00JAy7aeMBIX IOBEPXHO-
crefi IpH HHppaxpacHoM oGorpeBe, NOC/ieAHHe HOMKHE OBITH TIIATENb-
HO YKPBITH THAPOH30JIALHOHHEIMH MaTepHAJaMH, NPONYCKAIIHMU HH-
(pakpacHble Jy4YH: TOJHITHICHOBOH, NOAHAaMHAHOK K APYTHMH MpO-
3pauHBIMHA TJICRKAMH.

ITo Toft e mpHunMHe PeKOMEHAyeTCs NpeiXBapPUTENbHOE BHAEPHKHUBA-
HHe 6eTOHA MPH HH3KHX MOJOMHTENLHHX TeMIepaTypax.

12. BETOHHPOBAHHME B TEMJISKAX.
NMAPOIIPOTPEB BETOHA

BETOHHPOBAHHE B TEIVIAKAX

12.1. Tennskn npeicraBasioT coGoii BpeMEHHHE INOMEINCHHA RIS
YCTAHOBKH ONaJyGKH, MOHPaXa apMaTypH, YKJAaAku OETOHHON CMecH
¥ BHAepxuBauus Geroua. Temnsky CAyXKAT TAKKE AAR 3aWUTH pado-
9@X, GeTOHHOA CMecH H 6eTOHa OT BO3LEHCTBHS OTpHUATEJNLHBIX TeMIle-
paTyp BO3ZlyXa W CHUJABLHLIXK BETPOB.

12,2, Tenndaxku chaenyer NPHMEHATb B Te€X CiayyasdxX, KOraa HPOH3BOA-
cTBO GEeTOHHHX Pa6oT Ha OTKPHTOM BO3ZyXe HEBOSMOMKHO HJH BHI3HBA-
eT 3HauuTeAbHOEe MOBHIIEHHE TPYAOEMKOCTH U3-3a RJIHTENbHHX Hepeph-
BOB 4as obGorpeBa paGouHx, a TaKKe CHHKEHHe KauecTBa OeToHa.

Tenaskn HCNMONb3YIOT NPH 3UMHEM GeTOHHDPOBAHWH KOHCTPYKUHHA
HY/ZIeBOro IUKJA, HEKOTOPHX KOHCTPYKUHMH BbIUle HYJeBOR OTMeTKH,
THAPOTEXHHYECKHX G6JIOKOB, HCKYCCTBEHHHIX TPAaHCHODTHHIX COOpYKeHul,
JKe/e306eTOHHHX ABMOBHX TPYy0, CHJOCOB, FpaiHpeH H T, IL

12.3. Ykaagka ¥ ynaoTHeHHe GETOHHON cMecH B TeNAfKaX JOJLKHBL
NPOHSBOAHTECA MEXaHH3HPOBAHHO C MAKCHMAJBLHO BO3MOMXHLIM MPHO.H-
MeHHeM K TeXHOJOTHu OETOHHDPOBAHHA B JIETHHX YCJOBHAX: ¢ mojaveft
GeTOHHOM cMetH B onany6Ky N0 cXeMe «KpaH — 6ainf», ¢ MOMOIIBIO
JIEHTOYHHIX TPAHCHOPTEPOB HJH CEKUHOHHHX NHTaTe/eH, C NpPHMEHEeHHEM
GeTOHOHACOCOB,

12.4. I1pn GeToHHPOBAHHH 10 CXeMe «KpaH — Gaibs» raGapHTHl Ten-
JIAKa AO/KHH TNO3BOJIATh BbE3Z BHYTPb CaMOCBAJIOB M PaGoTy BHYTPH
TemAsxa KpaHa (T'yCEeHUYHOro, ITHEBMOKOJIECHOrO, aBTOKPaHAa) ¢ Gaxbeil.

IlpuMepHas cxema yknalKH GETOHHOK CMecH B KOHCTPYKIMIO HyJe-
BOTO LHKJa B BO3AYXOONOPHOGM TEMJKe II0 CXeMe «KpaH — 6aibs» Npu-
BeJeHa Ha puc. 59.

Ipu mopaue GeToHHOR cMecH B ONaJyOKy € IOMOMIbIO JIEHTOUHLIX
TPAHCIOPTEPOB HJIH CeKUHOHHBIX NHTaTejell npHMeHsloT GyHKep Ans Ge-
TOHHOA CMECH WJH TPaKTOPHHH GETOHOYKJAaAYHK C JIEHTOYHRIM TpaHC-
NOPTEPOM H ONPOKHAHHM KOBIIOM, KOTOPHE B JIeTHEM HCHOJAHEHHH
RO/IKHHL DAa3MEINAThCS B TEBJAAKAX.

B cinyyae HCmOAbL30BaHHA STHX MEXaHH3MOB B 3HMHEM HCHOJHEHHH
HX MOXHO pacmojiarath BHe TeNJAKa ¢ TPAHCIOPTHPOBAHHEM CMECH B
TENfKax TPAHCNOPTEPOM HJM NHTAaTesieM uepe3 NPoeM B OTpaxKAEHHH.

Ilpu nogave GeTORHOH cMecH TPYGOMPOBOAHEIM TpaHCmOpTOM Gero-
HOHACOC HJIH MNepelBHKHasg OeTOHOHACOCHAsA YCTaHOBKA MOXeET pasMe-
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IMaTbLC KAk BHYTPH, TaK H BHe Temasxa. B nocaenneM cayzae GeToHO-
Hacoc ROMXeH OHTh yrelnen (cM, pasi. 3 paHHOro PYKOBOACTBE).

12,5, B TemnsKax HEoGXOAMMO HOAAEPKHMBaThb, KaK NIPABHJIO, TeM-
nepasi;ygy BO3AYXa Ha yPOBHe HU3a GCTOHHPYEMOH KOHCTPYKIAH He HH-
xe .

Hans cuuxeHHS 3HepreTHUeCKHX 3aTpaT RpH BHAepxuBannu GeToHa
¢ NPOTHBOMOPO3BLIMH J06aBKaMH WAH TPH NporpeBe GeToHa J0UYCKaeT-
cA NOAKEepKaHWe B Tewadke temneparyps kuxke 0°C, Ho obecneunBaio-
el AOCTATOYHO BHICOKYIO NPOH3BOLHTENBHOCTE TPYAa, BHICOKOE Kaue-
CTBO YKMaJK# H YIJIOTHEeHHs GeTOHHOH cMecH H HeoGXOAUMYIO HHTEH-
CHBHOCTH TBep/eHHsA GeToHa.

12.6. Ilpogo/xuTenbHOCTh BhHlJAEpkUBanHuA OeToHa Ge3 NMPOTHBOMO-
PO3HBIX J06aBOK C €CTECTBEHHHIM TBEpPJACHHeM B TEIIfKe Cledyer oupe-
AenATb mo rpaduxaM Ha puc. 2, 3, 4. PexuMH 3jiekrporepmoofpaloTsy
GeroHa B TenasKkax HeoOXOAHMO NPHHHMATh COINIaCHO DPEKOMeHZAmuh
JAanHOro PyKOBOACTBA AJA COOTBETCTBYIOUMIAX METOJOB IpOrpesa.

12.7. Tlo kKOHCTPyKUBH, rab6apuram M cnocobaMm ykiajku B HHX Oe-
TOHHOH CMECH NPUMEHAIOTCA TeIIAKH CAeAYIOIHX THIOB:

majibie Ope3eHTOBHE (majiaTKH), B KOTOPHX yKiAaZKa CMecH Npous-
BOJAUTCA CPeACTBAMH MEXaHH3AaLHH, PACNONOMEHHHIMH BHE TCILIAKA;

of0beMBHE, BHYTDH KOTODHX DasMeINalorcs CDeicTBa MeXaHHM3HpO-
BaHHOH YKAQJKH CMech H oGeclieyen Bbe3jy aBTOTPaHCIIOPTa;

HepeABHXEHE, epeMeniaeMtle BAOAb GeTOHHPYEMHX NPOTAXCHALX
KOHCTPYKRRE (/N1eHTOURHX (yHARAMEHTOB, NOAIEMHHX KaHaloB H T. IL.);
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Pu¢. 59. MexaHH3HPOBAHHAS YKJAAAKE GeToHHON cMéCH B TenAske ¢ HCNOABIOBA
HHEM cXeMbl «xpaH — Gagbar

1 — gpas; 2 -— caMocBan; 3 — 060N0YKA Tennska) 4 -— NOBOPOTHag Gajbs; & — Ges
TOBHpYeMas KOHCTPYKIHA; 6 ~ Mecra CTOAHOXK KpamBa; 7 — MJo3
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noaneMHEe [JA BO3BCJEHHS BHICOTHHIX 3KENe306eTOHHHIX COOPYKEs
Huil (ALIMOBHIX TPYO, CRJIOCOB, TeJEBA3HOHHHX GailleH H Ap.).

12,8, Maanle Ope3eHTOBHE TeNASAKH (NAJATKH) MOIYT NPHMEHSATHCH
pH GeTOHHPOBAHHH KOHCTPYKIHHA HYAeBoro IHKiaa ¢ HeGOnbLIIHMH pas-
MepaMi B IJaHe (QyHAaMeHTH HOJ KOJOHHH, Hoj 0GOPyAOBaHHe, ONO-
PH, HeGoAbWIHE YCTOH MOCTOB H T. IL). IlpeasapaTensHtiii oTorpes mnpo-
MODOKERHOIO OCHOBAHHSN, ONAJYGKH H ADMATYpPH HPOH3BOAAT B TEIJAKE,
Ha BpeMs MeX3aHH3HPOBAHHOH yKJAAAKH GETOHHON CMecH NaJaTKy CHH-
M2i0T, 0 OKOHUAaHWH OETOHHPOBAHHA €€ CHOBA YCTAHABJHBAIOT H BbI-
JEPIKUBAIOT B Helt GETOH RO NpHOGpEeTEHHS HM 3aJaHHON TPOTHOCTH.
[lpu Hanuumu B BepxHef vwacTH NajaTkM OTKPLIBAIOWIErOoCA NpoeMma
ZAOCTAaTOYHEIX Pa3sMEPOB INANATKy Ha BpeMs OCTOHHPOBAHHS MOXKHO He
CHHMAaTh, a NMOAABaTh GeTOHHYIO CMECh Yepe3 NpoeM ¢ NMOMOILLI0 GaibH
Ha Kpioke Kpana, [Tajarky 6e3 npoeMa B BepxAefi 4acTH MOXHO He
CHHMAaTh NpH Hojgave GeTOHHOH CMECH JICRTOUHHIM OETOHOYKAAAUUKOM
HiH GeTOHOHAacOCOM uepes GOKOBO#H (ABepHOH) NpoeM najaTKH.

IIpr cuapHHX MOpO3aX peKOMEHAYeTcd TIPHMEHHTh [BYXCAOHHLE
TIa/IaTKH.

B KauecTBe TEMJIAKOB MOMKHO HCHOJb3OBATh KaK BHIYCKaeMLle HPO~
MBIIITIEHAOCTHIO NAJMATKK OOLIero HasHAaueHHs, TaK W CUIHTHeE Cllelyafb-
HO /1A NPUMEHEeHHs B KayecTBe TENJIAKOB NPH GeTOHHPOBAHHH KOHKpeT«
HBEIX KOHCTPYKUH

12.9, O6beMHHIT BO3AYXOONOPHHHA TeNASK mpeacTasiser cobofi 0604
JIOYKY H3 MOJMKMEPHOH apMHPOBAHHOW TKaHH, BHYTPH KOTOpPO# Noajep-
xupaercs uW3OHWTOUHOR  jAaBJAeHuHe Bo3xyXa B npepenax 0,004—
0,006 MI1a, ofecnieumBalomiee NpOeKTHOe NoJjoxenue 0GoJjoukn. 060~
JIOYKH BROOJHSIOTCH B BHAE KynoJa HJH B (hopMe HOJIYDHJAWHApa €O
cdeprueckumu Topuamu (puc. 60).

Jas Bbespa B TENAAK 4BTOMAUIHH H CTPOHTEAbHHIX MEeXaHH3MOB
npeAycmatpuBaloTes Iosn. Harmertanue BosAyxa B 0060sioUKy OCymie-
CTBIAETCA ¢ IIOMOLIBIO BO3AYXCHOZOrpesartesefi, paGoralomux HAa KHA~

» b e
.

1
.

Puc. 60, KoHCTpyXTHBHHIE CXEMB! BO3JYXOONODHLIX TeNIRKKOB
@ — nonyouAMEap co cbepuueCKHMH TOPOAMM; 6 — KynoJa;
1 — mno3; 7 — cheprueckui roper,; 3-— NOAYOHAHHADHYECKAA OOOAOUKA; 4 —= Mas
IMHHEHOE OTAeNeHHe; 5§ ~— Kynaa
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KOM TONJHBe. BO3MOXKHO TakKe npUMeHeHHe AJIS 3TOH IeaH BeHTH/ALH-
OHHHI YCTaHOBOK C HCIOJb30BaHUEM AJf NOAOIpeBa BO3AyXa Napa HIH
IEKTPOIHEPrHH. YCTpOficTBa AJA NOAOrPeBa M HarHeTaHHS BO3JyXa B
TEeIUISIK PACMoJaraioT B OTAE]bHOM NOMelIeHHH (MallHHHOM OTJEJeHHH),
DpHMBIKAIOIEM K BO3JyX0O0MOpHO#A 000J04Ke,

Tlpu yaéme B YCIOBHAX TeMHepaTyp HapyXKHOro BO3ZYXa HHKe
muHyc 25°C pexoMenayeTcs AJa YMeHbIUEHHS TEIIONOTEPh YCTPaHBATh
000JIOYKY H3 JBYX C/I0€B C BO3AYLIHHIM 3430POM MEXJY HHMH.

OG6onouky Kpensart K I'PYHTY aHKepaMH HJIH 6aniacroM, YJOXKeHHHM
1o KOHTYPY Ha ee Kpas.

ITpeumymecTBOM BO3AYXOOMOPHLIX TeMJAKOB fIBAAIOTCA MHOroo6o-
pavnBaeMoctb, NPOCTOTA, GHICTPOTA H Masas TPYAOEMKOCTb MOHTaXa H
ZIEeMOHTaXa, MaJjasd TPaHCIOPTHasA Macca.

HopmanbHE pAjl BO3AYXCONOPHHX HNHAMHADHYECKHX 060J09eK €O
chepHIeCKHMH TOPLAMH BKJIOYaeT cJaeAyiomue THHopasMmeprl (Gea yuera

aauegoa LLIO30B H MAlIHHHHIX OTHeseHnit): 18X48, 2448, 30X48,
6X48. IlnuHa o6Gosnouek Moxker GHTh Gojbire 48 M (war 6 M).

OcHOBHEIE TIOJIOKEHHSI MO pacdyeTy, KOHCTPYHPOBAHHIO, MOHTAXY H
SKCIVIyaTaUHH BO3AYXO0OMOPHHX 060J04€K NpHBeAeHH BO «BpeMennoi uu-
CTPYKLUHKH MO HPOEKTHPOBAHUIO, MOHTAKY H 3KCIJIyaTaliH BO3ALYyXO0Omop-
}1151;8 IHeBMAaTHUeCKHX coopyxeHuii» (CH 497-77) (M., Crpoiiusaar,

12,10, Oas o6peMHHX TENAAKOB KapKacHOf KOHCTPYKIMH MOryT
6HITh HCHOJL3OBAaHE HHBEHTApHHE cGOPHO-pa3GopHEIE 3NaHHA € MeTaj-
JHYECKHM KapKacoM M OrpaXKJeHHsMH H3 METAJVINYECKHX ILHTOB, yTen-
JIEHHBIX TIeHONoJMypeTaHoM. 3JaHusa coGupalorcs Ha Goatax. Ilpm mpo-
Jete 12 M BHcoTa cocrasiser 6 M, npu nponere 18 M BHcora — 8,4 M,
AJnHA — jro6ast ¢ raroM 6 M.

Monrax 3zaHus maomazabio 1000 M2 ¢ nmOMOmBIO KPaHAa OCYIHeCTB-
JifeTCd 3a JBe CMeHH, TpyaoeMkocTb 0,04 uen-u/m2. TIpoeKTH 3aanuii
paspa6oranb DHeprorexnpoMoM Munsrepro CCCP, 3nauus npoaerom
12 M H3roTaB/NHBAIOTCS KOMILVIEKTHO npeinpHaTHAMH Munssepro CCCP.
Jisi Bresna u BHE3Na aBTOMAWHKE H CTPOHTEJbHHIX MEXAHHSMOB B TOpPHAx
TeN/ISKOB KapKacHOH KOHCTPYKUMH CcJAeAyeT NPeAyCMaTPHBATh HLTIO3H,

12.11. last 6eTOHHPOBaHHA NPOTHXKEHHBX KOHCTPYKUUH — JEHTOU-
HHX (YHXAaMeHTOB, MOHOJIHTHHIX K&HAJIOB MOJ3EMMHX KOMMYHEKAURK M
T. Il — NPHMEHAIOT HEPeJBHXKHBIE TeIIAKH C JIETKHM MeTalHYeCKHM
KapKacoM, OOTSIHYTHM TKaHeBHIM MaTepuajioM, Tenjdk NepeMemaloT no
HaMNpapJAOMUM C IOMOIIBIO Jebelkn Han Taraya. B Telsiske mpoH3Bo-
AAT, KaK TNPaBHJIO, GeTOHHPOBAHHE 3aXBAaTKH W BHIIEP:KUBaHUe GeTOHA,
YCTaHOBKY onaJylkd H apMaTyphl, pacnajybKy 3aXBaTKH OCYIIECTBJASIOT
BHe Temaaka. [lomauy OeToHHOH cMecH B TeNAAK PEKOMEHAYSTCH OCY-
WECTBAATh NO CXeMe <KpaH — 6afbfi» Yepes OTKpHBaeMble Ha BpeMs
GeTOHHPOBAHHUS NPOEMH B NMOKPHITHH.

12,12, JlaHHble 0 KOHCTPYKIHHM NOABECHHIX TEIVIAKOB AJs BO3Bele-
M¥Sl CNelaJbHBIX BHICOTHHX KeJNe300eTOHHHX COOpyxeHHH H cooGeH-
HOCTAX NPOH3BOACTBA GeTOHHBIX PaGoT B TAaKHX TeMJAKax NPHBEAEHH B
pasn. 9 paxroro PykoBoactea.

12.13. Ins noanmepxanus TpeGyeMoil TeMnepaTyph BO3AyXa B Tell-
JIfKax PEKOMEHAyeTCs HCIOJb30BaTh BO3AyXolojorpesarenH, paboraio-
WHe Ha XEAKOM TomJuBe. [N co3jaHHA [JOCTATOYHO DABHOMEDHON
TeMnepatypel B 0GBbeMHHX TENMIAKaX HEO6X0oAUMO pasMellaTh BO3AYXO-
NIOJOTPEBATENH PABHOMEPHO II0 NEPUMETPY BHYTPEHHEro HPOCTPAHCTBA
TellJIfKa M HANUpaBJATb TEMJbIH BOSAYX BHH3 JHOO YCTaHaBJIHBAThL BO3«
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JYXOMOROTPEBATEeNH B OJAHOM MECTé M NOXABATH TENJHH BO3AYX B ApY-
riie 30HH TelVIAKA O BO3AYXOBOAAM, CUINTHIM H3 TKaHMH.

Ilpn Bbesge BHYTPb OGBEMHOrO TEMJIAKa ABTOMalUIAHH W paGoTe B
HEeM CTPOHTEJbHHX MEXaHH3MOB C ABHraTe/NfIMH BHYTPEHHEr0 CropaHMs
KpaTHOCTh BO3AyXoo0MeHa HOAXKHA COOTBETCTBOBATh TPeGOBARUAM Jeii-
CTBYIOIIUX CAHHTAPHEIX HOPM.

Ias noanepxaHha B TenAsKax TpeGyeMofl TeMmepaTypsl BOSMOXKHO
TPAEMEHEHHE Nlapa HJH 3JeKTPOIHEeprHy.

12.14, Momuoers AN BOCIOJHERHS TENJONOTEPh Uepe3 orpaxie-
HHe TenJsKa H B FPYHT CNEJyeT onpeenarh no hpopmynae

Q=m(tg ~typ) (FL Ky + Fa Ky +...+ Fy Ky + Fp K;p) 102, (79)

rae Q — remaonoiepH, KBT;
m — Ko3¢druneHT, YUHTHBAIOMHA TEMJIONOTEPH Yepes IUSNH B NPOEMH;
f; — TeMneparypa BO3Ayxa B TeMAAKe (cpejHsisi no BHCore), °C;
Fy, F3, Fy — nyomaznb orpaxaeHds KaxKaoro Tuna, M2
F, — nn0liaAb rpyHTa BHYTPU TelAfAKa, M3,
Ky, Kg, Kn — K030 HIHEHTE TENIONEPERayH OTrpaxKAcHHA ¢ yd9eToM cKo-
ocTe Berpa, Br/ (M?-°C);
r — RoapHDHENT Tensonepenayu rpyyra, Br/(m2.°C).

Kosgpdruuenr m cneayer npusHumats pasHuM 1,1 B ciayuae, ecan
B TEMJSK He BbE3XAIOT aBTOMAWIHHH ¢ GeTOHHOM CMeCbi0 H He OTKpH-
BalOTCA NEPHOJHYECKH NPOeMH B NOKPHTHH AAS nmojaud OeToHHOA cMe-
cu, 1 1,2 B cayvae 3aesfa aBTOMamHH ¢ GeTOHHOH CMeChi0 B TEMASK
HJIH TIOlaYH ee yepe3 NPoeMbl B MOKPHITHH.

Kosdppuuuent TensonepeAaun orpakReHnfi HeoOXopuMo onpexe-
aaTb no (opmynaM, NpHBeAeHHHIM B pasA. b AandHoro PykoBoacTBa.
Kosdpdrunent Tensonepesaun rpyHta pekoMeHAyercss NpHHHMaTb pas-
HoiM 0,5 Br/(M?-°C) nia 30HH, pacmofoxeHHOM Ha PacCTOSHRH 10 2 M
or crey; 0,25 B1/(M2-°C) — Ha paccrosnuu oT 2 Ao 4 u 0,1 — na pae-
crosiHrH Gonee 4 M.

Hns BO3AyXoOmoOpHOro TemasaKka-06oJoukH TpefyeMyi TemIoBYIO
MOIHOCTh CJEAYET OnpeAensth N0 (hopmy.e

X VP + 10=3 Fo Ko -+ Fr )], (80)

rae | — pJHHA nepHMeTPa ONOPHOTO KOHTYpa 0G0JIONKH, M;

lm;-nmma MOHTaXHHX IUBOB H HEIVIOTHOCTEH 10 IlepHMETPy ABe-
ef, M;

?’K — ofmas mIOMAaAk OTKPHTHX KJaNaHoB, M%;

P — n36uiTOuHOE faBAeHHEe BO3AYXa B Temifke, Kre/m?;

Fo8 — nnomanp HapyXHO#l noBepXHOCTH 0GONOYUKH, M?;

Koo — koS OuIHEHT TensonepeRayd OrpaxieHns OGOJNOUKH € Y4eTOM

cKopocTH Betpa, Br/(M2.°C);

B cayuae BHNOJNHEHHS MOHTAXKHHIX IIBOB PePMETHUYHHIMH HX [JHHY
YUHTHBAaTh He cieayeT. B pacuerax npn MHHHMAJbHO BO3MOXKHOH TeM-
mepaType HApyMHOTO BO3ZYXa Bee KJaNaHH CAeAYeT CHHTATh 3aKPHTHIMU
B npuHaMath Fy=0. JlaBieHne Bo3fyXa B TeN/fKe NPH CKOPOCTH BeTpa
2o 31,6 m/c caepyer npunHMaTh 40 Kre/m®

TNTAPOOBOTI'PEB BETOHA

12.15. TlapooGorpes GeroHa MOHOJNHTHHX KOHCTPYKEHE caexyer
NPHMEHATh NPH HANHIHH HAa CTPOHTE/JBHOM OOBEKTE AOCTATOYHOIO KO-
JIHYECTBA Hapa,
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IMapooGorpeB GeroHa Ha IPYHTax, He JOHYCKAiOIHX YBAAXKHEHH,
He paspeliaeTcs.

12,16, Inn napooGorpea 6eToHa AOJNKeH OHTH HCHNONBb3OBAH HACH-
meHHBR nal;lc AapienseM He Goxee 0,07 Mlla.

12,17, IlapooGorpes CaefyeT NPHMEHATH, KaK NPABAJAOC, IpH BHAEp-
XHBAHUY KOHCTPYKIHA HEOOMLINOH TOJIMHH — IIOJIOB, ARHIN pe3epBya-
pOB, NepeKpHTHA K T. A.

Jlo GeroHHpOBaHHS OCHOBaHHE HJH ONaNyOKy ¢ yCTaHOBJeHHOA ap-
MaTypoR YKPHBAOT ABYMs cJoAMH Ope3eHTa, YKAAaAHBAEMOro Ha MNOA-
KJIafxd u3 6pycxkos ToamuHo# 150—200 MM pas o6GpasoBauua nop Gpe-
3eHTOM 3aMKHYTOH NMOJIOCTH, H NOZalor B moJjoctb nap. Ilocne mpenpa-
pHuTEIbHOrO 00OrpeBa OCHOBAaHHMS HJM ONaJyGKH A0 Teminepatypu 15—
20° C Gpe3eHT CHHMAWOT, YAAJAIOT Q6pasoBaBIHMNCH KOHAEHCAT W NpO-
H3BOAAT Oeromuposanue, 1lo OKoHuanW® yKAafgKA GeTOHHOH CMECH Ha
NOBEPXHOCTh GETOHA YKJAAHBAOT GPYCKH, HAKPHIBAIOT X JABYMA CJOS-
MH OpeseHTa M B 00pasosaBmiylocs noaocts mogaior mnap. Ilpu npoma-
PHBAaHHH KOHCTDYKUHMii THNA POCTBEDKOB H OrOJIOBKOB ()YBILAMEHTOB
BMeCTO OpeseHTa MOXHO HCNOAL30BAThL AepeBAHHHE YTENJEHHHE KOpo-
0a, oOIIHTHE H3HYTPH TOJNEM HJIH IOJUMEpHON NJeHKOMH.

12.18. Ins obecnevyeHHA JOCTATOYHO DPaBHOMEPHOA TeMmepaTypHi
Ha oborpeBaeMofi nosepxHocTH O€TOHA caelyeT OCYIWIECTBJASTb BBOR
Tnapa B NOJOCTb NOA OpeseHTOM HJH KopoGoM uepe3 Kamime 2 M, He
PEKOMEHAYETCA NPAMEHATh NapooGorpes GeTOHAa KOHCTPYKNHHA BHICOTOH
Gonee | M BO H3berKaHHE IHAUUTE/LHOH HEPABHOMEPHOCTH TeMNEPATYpPH
RO BHICOTE.

12.19. HeobxoauMo npeaycMaTpuBaTh OPraHH30BAaHHHI OTBOX KOH-
AeHcara Be u3bexkamme oO6pasoBanusi Hajejedf, npumep3anHs OpeseHra
HJAH KOPOGOB K OCHOBaHHIO.

12.20. Pacyer npogosxuTesbHOCTH napooGorpesa GeTOEa A0 3a-
J2HHOHK TIPOUHOCTH CACAYET NPOH3BOJAHTL C HCHOJb3OBAHHEM rpaHKOB,
NpHBEeJEHHEIX Ha pHC. 2, 3, 4.

13. 3BAMOHOJINYNBAHHE CTBIKOB

13.1. 3aMOHOJMYHBAHHE CTHIKOB B 3HMHHX YCJIOBUAX MOXHO OCYs
MEeCTBJAATh C DPUMEHeHHeM GETOHOB (pacTBOPOB), COREPKAUMX NPOTH=
BOMOpPO3HbIEC AOGABKH, WIH ¢ OAHHM H3 CNocOGOB MEKTPOTEPMOOOpaGOT-
Ki 6eToHA ~— 9JIEKTPONPOrpeBoM, oGOrpeBoM B Trpeiolleit onanybke, c
NpHMEHEHHEM IPCIOUIHX NPOBOAOB, MH(PAKPACHOTO HAM HHAYKIHOHHOIO
Harpesa.

Han6osee npocTaiM, MaJOTPYAOEMKHM H AELIEBHM CHOCOGOM fBJf<
€TCs 3aMOHOJAYMBAHME CTHKOB GeTOHaM# (pacTBOpAaMH) € NPOTHBOMO-
po3HEIMH AOGaBKaMH. Ecam 3TOoT cnmoco6 He MoeT ObiTh HCHOJB3OBaH
43-3a 3aMEJJICHHOrO PocTa MPOYHOCTH 6eroHa 3aMOHOAHYMBAHHSA, OTCYTs
CTBHA HeoOXonMMHX f00aBOK HAM NO APYroil NPHYHHE, CHAEAYCT NpHMes
HATb HaunGodee Npoctolt Cnoco6 9/1eKTPOoTepMO06paGOTKE — DACKTPONPO-
1peB GeToHa 3amoHoauumsakud. [Ipu HanuYHE 3neKTPOHArpeBatenied
(T2Hos, rpelomero nposoAa, yrierpa¢utosofi TKaHM) PEKOMEHAyeTcH
32aMOHOJIMYHBATL CTHIKM B rpeoimell omanyOke. CTHKH KOHCTPYKUHH Hes
6OJILIIOTO CEYEHHH ~ KOJOHH, GaJlOK, NPOTOHOB — PAUHOHANLHO 3aMOHO-
JIMYHBATH ¢ MHAYKIUOHHHIM HarpesoM. IIpu neGosblioll TOMIUMHE CTHKOB
BO3MOXKHO TpHMeHeHHe HE(QPaKpacHOTO HarpeBa. BO3MOXKHO TakXke IpH-
MeHeHHEe HHQpPakpacHOro oGorpeBa CTHKOB,
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13.2. [Ipm 3aMOHOJHYHBANHA CTHKOB C [PHMEHEHHEM NPOTHBOMO-
PO3HLIX N06aBOK MOXKET OHTH HCNOJb3OBAHA REPEBAHHAA HJH METaJUIH~
yeckas onasybka, npHMeHseMas B JIETHEX ycaoBHsx. Ilpg szaextporep-
Mo00paboTKe TOJMHHA AEPeBAHHOH onanyOKH NOMXHa OHTb He MeHee
40 MM, a MeTaJIMYeCKAs onanybKka NOMXKHA OLITH yTelveHs.

13.3. Ilepen 3aMOHONAYNBAHHEM CTHKOB HEOOXOZHMO OYHMCTHTL CTHI-
KyeMHe MOBEPXHOCTH OT CHera H HaJelk ¢ MOMOMIBIO CKpeOKaB, CTajb-
HHX IIETOK HJA¥ NMyTeM UPEABAPHTENbHOrO OTOFPEBa NPH HCEOAB3OBAHMH
rpeiomieil omany6kn, IIo OkOHUaHHH yAalleHHR: HaJeXH CTHKYeMHe II0-
BEPXHOCTH C/I€RYET NPOCYIIATh CTpYell CXaToro BO3AyXa.

He nonyckaercs NpHMeHEHHe JJsi OYHCTKH CTHIKYeMBIX NOBEPXHO<
creff ropsgeit BoAn WIE napa.

13.4, MogsmknocTs Getomnofi (pacTBopHOf) cMecH B HEPHOX 3a-
TOJIHEHHS TMOJOCTH CTHKa KO/IKHAa OHTh TaKoH ke, Kak B JIETRHX YC/O-
BHAX, H ofecneuHBaTh KaUeCTBEHHOe 3aNOJHeHHe NOJIOCTH.

13.5. BepxHss noBepxHOCTh GeToHa (pacTBopa) 3aMOHOJNHYHBAHHA
JONKHA GObITP YKPHT& THEDOH30JAUHOHHHIM MaTepHaJOM H YTeIlIeHa,

Ilpu sxaekTpoTepMO0GpaboTke GeTOHAa (pacTBOpa) CTHKOB AJA
YMEHbIICHHS TeIVIONOTeph H HOBHILEHHS DaBHOMEPHOCTH TEMIEpaTyp-
HOTrO 1O/ B CTHKe PEKOMEHAYETCA NOBEPXHOCTH CTHIKYEMHBIX VIEMEHTOB
yTemIATh Ha WwHpHHY 0,5—1 M OT mosiocTH CTHKA.

NPUMEHEHHUE BETOHOB
C NIPOTHUBQMOPQ3HLIMH JTOBABKAMU

13.6. BuGop Buaa R06aBOK CAELYET HPOHSBOAHMTL C YYETOM RAHHBIX
taba. 32 racrosmero Pykosoxcrsa,

Kosuuectao n106aBOX HeoGXOAMMO Ha3Ha4aThb B 3aBHCHMOCTH OT
pacueTHOH TeMmnepaTypH TeepAeHHs OetoHa (pactBopa) COIVIACHO
7a6a. 34 nammoro PykoBogcTBa. IIpm stoM HemoapsosanHe Geroma
(pacTBopa) ¢ noGaBkol HMTpHTA HAaTpH# B Koadyectse 10—12% wmaccH
neMeHTa AOHmyCKaeTcsi NpH pacueTHOR TeMmepatype ao Mumyc 25°C.
B caywae ecaim B NMpoeKTe COOPYXKeHHs yKa3aBH TPeGOBaHHS K NPOUHO-
CTH CUENJIEHUA HA KOHTaKTe, PEKOMEHAYETCA KOJHYecTBo HOO2BOK NpH<
HMMaTb Ha CTyNeHp BHILE, T, €, IPH PAacueTHON Temuepartype OT —5 10
—10° C nasHauath ero mo Ta6i. 34 Kak AJaa AUanazoHa TeMumepaTtyp Ot
—I11 go —16°C, npu pacuernohi Temmepatype ot —11 po —15°C Ha-
3HaYaTh KaK AJsf AWanasosa Temmeparyp ot —16 xo —20°C m 1. &

Mapky GetoHa (pacTBOpa) 3aMOHOJMYHBAHHA C IPOTHBOMOPO3HOH
06aBKOA caeflyeT NMPHHHMATH COTVIACHO YKa3aHHAM TNpPOCKTa COOpYKe-
HHS, 2 IPH HX OTCYTCTBHH — Ha CTyNeHb BLIIle MAapDKH CTHKYEMEIX 3Je-
MeHTOB. [IpH 3aMOHO/MHUMBAKEK HECYMIMX CTHKOB MHOTOITAaXKHBIX 3A8HHA
MapKy GeroHa (pacTBOpa) He0GXOAHMO ONPEAENATb G YYETOM TEMHOB
MOHTaxa COOPHBIX KOHCTPYKIHI.

13.7. IIpy 3aMOHOIMYHBAHHH CTHKOB MHOTOSTAXKHHX 3JAHUH HHTEH<
CHBHOCTb TBepJeHHs 6eToHa (pacTBopa) C NPOTHBOMOPOSHHMY A06aBKa«
MH JOJXKHa COOTBETCTBOBATb TPeGOBAHWAM TeMIla MOHTAXKA COOPHHIX
KOHCTPYKIEH, 4yTo ofecmeunBaeTcsi BHGOPOM Mapkd Gerowa (pacrsopa)
¢ noMoulblo HOMorpaMMel (puc. 61) B crenywolleM mopsike,

B npaBo#i yacTu HOMOrpaMMH N0 ZAaHNHEM TaGa. 34 namHoro Pyko-
BOACTB2 NOCTPOEHbi KPHBHE HaGopa HPOYHOCTH BO BpeMeHH GeToHaMH ¢
mo6askamuy HKM, HH u II, xortopue, corsacHo fanupim Tabua. 33, xo«
NycKaeTcst NPUMEHSATh B Gerone CTHKOB,

H3 touke A Ha ocH aGCuuce, XapaKkTEePU3YIOUiel NPOROJKHTEN b«
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HOCTb TBEDJEHHSI GeTOHa T, BOCCTaHAB/MBAeM IepHeHAHKYJISP AO nepe-
ceueHHsd B Touke R ¢ KpuBoi Habopa npouyHOCTH OeToHA ¢ KOHKpeTHOR
nmo6aBkofl npH pacyeTHOR Ttemmeparype TeepAeHusa. OpiHHATA ToukH R
onpejeaseT ZOMIO MapouHol npouHoctH OGetona %% Rgs, KoTopyio oH
npuoOpetaeT 3a BpeMs T, M3s ToukHm R NPOBOAUM TIOPHSOHTAJBLHYIO
OpaAMYIO 0 MepeceveHus B JIEBOH YaCTH HOMOrPAMMBl C MEPNEHIUKYIA-
POM, BOCCTaHOBJIEHHEIM M3 TOYKH b5, abcuucca KOTOPOR CQOOTBETCTBYET
TpeGyemoii nmpoyHocTH R;p GeToHa (pacTBopa) B CTHKAX HHXeJexalle-
ro sTaXka K MOMEHTY MOHTaxa [aHeself HEKOTOPOro BHIUEJEKAIEro
sTaxa. Beauuu#a oTpeaka mpamolt 5—B npHHHEMaeTcs COINIACHO 1POeK-
Ty 3JaHHA HAH CHEHHAAbHHIM TpeGoBanusM NPOEKTHPOBIIHKOB K NpQu-
HOCTH GeToHa CTHIKOB R.p B 3HMHHX ycaoBuAX. TpeGyemas Mapka 6ero-
Ha (pacTBOPOB) 3aMOHOJNNWYHBaHHA M, onpefessercs BeJHYHHON, yKa-
83aHHOA Ha HAaKMAOHHON NpAMOMi, PacHno/ioeHHOH BHlle TOYKH B.

IIponoMKHTENLHOCTD TBePAEHHA T CJEAYeT BLIYHCHATH, YMHOXas
OXMJaeMblli TEMN MOHTAXa HA KOJHYECTBO dTaMeH: OT 9TaXa, B CTH-
Kax KOTOPOTo olpejeJsieTcd NpOYyHOCTh GeroHa (pacTBopa), A0 3Taxa,
KOTODHI!l IOJJIEXKHT MOHTaxy. PacueTHas TeMIepaTypa TBEDAEHHS On-
peleNsieTCA KaK cpeAHAA apH(pMeTHUecKas BeJHYHHA CPEJHECYTOYHHX
HIH CPefHEeMeCSYHHX Temmepatyp 3a BpeMa T. CpegHecyTOUHHE HJH
CpeHEMECSIYHbIE TEMIIEPATYPH MOXKHO NPHHHEMATh MO JAHHEM JOJro-
€POYHHIX NPOrHO30B norojn no mpra, 1 mamsoro PykoBojctBa uau no
raase CHuIT 11-A.6-72 «CrTponTenpHas KJAHMATOJNOTHA H reodusukar,
IMonyuennas BemuuuHa M, yMHOXKaeTca Ha KO3bOHIHEHT, YIHTHBAIO-
WpH BO3MOXKHEIE NOTEPH NPOYHOCTH TPH TBEPHAEHHH GETOHOB HMXKe pac-
ueTHOf TeMmneparyphl, KOTOPHH npH TeMmepatype o muHyc 20°C
cocrapiser aas HH u HKM 1,2, mmke munyc 20°C pasen 1,3, a aaa
I1 npu Temnepatype HuKe musyc 25°C cocraBaser 1,2.

13.8. IIpn 3aMOHOJNHYMBAHHH CTHIKOB GeToHaMu (PacTBOpaMH) €
NPOTHBOMOPO3HEIME XO0GaBKaMH PEKOMEHAYeTCS Ha GeTOHOCMECHTEJIbHOM
yajie NPHTOTOBAATH CYXyI0o cMechb W paBoyuii pacTsop JoOaBKH H RO-
CTaBJATb HX K MECTY 3aMOHOJNHYHBAHHA B CleLHAJbHON Tape, KoTopas
npn HeoO6xpmumocTd HOMKHA OhiTh o6opynoBaHa ycérpoficTBamu mis
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Puc. 61. HomorpamMma AJa ompeleneHus Tpedyemoli Mapxm GeroHa (pacrBopa)
3aMOHOJIHIMBAHMS CTHIKOB B 3HMHMX YCHOBHAX C YYeFOM TEMOa MOHTAXA CGOpHBIX
KOHCTPYKORA

fpac-—pacqe-masx TeMnepaTypa TBEpAEHHS; M'rpe — Tpe6GyeMas MapKa GeToe
Ha; R'rp — TpeGyeMas NpPOUYHOCTh GeToHa (pPacTBOpa) 3aMOHO/NHYHBAHHUA
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nonorpesa, Ha crpouTenpHoM o6bekTe HEOGXOAHMO YCTAHOBHTb EMKOs
CTH C NOAOTPEBOM IJIsl XpaHEeHHs CMEHHOTO 3amaca CyXoif cMecH H pa-
Gouero pactsopa K06aBKH.

IepemeuwnBanne cyxoit cMecH H pacTBopa Jo6aBKH ClenyeT ocyine-
CTBAATL B CMecHTeJSiX HeGOJMBIIOA €MKOCTH, YTOGH NMPHrOTOBJIEHHAS
cMech He OCTHBajia HAXe TpeGyeMoll Temmepartypsl (cM. m. 6.28) xo
YKA3AKH B CTHK, 4 B CJlyyae NPHMEHeHHs A06aBOK, S3HAYHTEJBHO YCKO-
paiomux cxsatupanne cmecH (motaw, HHXK u T, m.), — He Tepsna 3a«
ZIaHHOM NOABUKHOCTH A0 YKJAAAKH.

13.9. TpascnopTHpoBaHHe GeTOHHOH (pPacTBODHOR) cMecH AJS 3aMO=~
BOJHYHBAHHA CTHIKOB HEOOXOZHMO NPOHSBORHTb B YTENJEHHOH Tape.

IloBumenne TeMnepaTypH OMeCH mepen ykaajkoii nyreM po6asre-
HAA ropsueli BOAH He JonmyckKaercd.

13.10. B cryyae eciu GetoH (pacTBOP), CTHIKA COIVIACHO pe3yJIbTa-
TaM HCOBITaHui o6pasuos-ky6os (m. 16.21), mepex wauanoM MoOHTaxa
c6OpHHX 3JEMEHTOB COOTBETCTBYIOLIETO 3Ta)ka He AOCTHI HeGOXOAUMON
NPOYHOCTH, HO/KHO OHITh NMPHHATO DelleHHe 06 YCKOPeHHW TBepACHHS
Getona (pacTBopa) 3aMOHOJHYMBAHHA NyTeM ero oborpesa Jnbo O 3a-
MeJJICHHH TeMNla MOHTaXa,

DJIEKTPOITPOTPEB BETOHA (PACTBOPA)
3AMOHOJ/IMHHBAHHSA

13.11, DnexTponporpes GeToHa (pacTBopa) 3aMOHOJHYHBAHMS B-
asercsi HanGosee 3dQexTHBHHIM MO CPABHERHIO C APYTHMH cmocobamu
37eKTPOTEPMOOOPAGOTKE B caydae NPOCTOH KOHPUrypamHH NONEPEHHOro
CEUeHHA CTHKOB IIPH OTCYTCTBHH B NOJIOCTH CTHKA I'YCTOH apMartyphl H
60/bIIOrO KOJHYECTBA 3aKAAAHHIX AeTasedl.

DaeKkTponporpeB 6eTOHAa 3aMOHOJHYMBAHHS NPOH3BOAHTCA Oe3 npen-
BAaPHTELHOTO OTOrpeBa IOJIOCTH CTHIKA.

13.12. Ilpu HH3KHX TEMMepaTypax Bo3ZyXa GETOH 3aMOHOJHYMBAHHS
Ha KOHTAKTe C NMPOMOPOXKEHHHIMH CTHKYeMbIMH 5JIeMeHTAMH A0 Hayaaa
nporpesa samepsaer, yro OOYCJOBIMBAaeT B JajbHefileM w®exoGop ero
NpoYHOCTH. Bo H3GexxaHHe ITOro cieAyeT NPHMEHATb AJASA 3aMOHOJHYH-
BaH#g OETOHHYIO (PacTBOPHYIO) cMech C NPOTHBOMOPO3HHIMH XOGaBKas
md. O6Gnactu npumeHeHHs GeroHa 6e3 Jo6aBok H ¢ KOGaBKaMu IpH
9MEKTPONPOrpeBe CTHIKOB NMpHBeAeHH B Taba. 60.

13.13. Pacuer 5/7eKTPOJHOrO mHpoOrpeBa CTHKOB CJERYeT MpOH3BO-
AHTh TaK JXe, KaK M NPOrpeB MOHOJHTHHX KOHCTpyKumii (cM. pasa. 8),
3a HCKJIIOUEHHEM onpejeneHHs TpeGyeMoll MOWIHOCTH, KOTOPYIO PeKOMEH-
AyeTcsi NpHHEMaTb no Ta6i, 24 «PyKoBoAcTBa MO 5/eKTpPOTepMoOoGpa-
6otke Getonas, M., Crpoiinsnar, 1974. IIpu OTCYTCTBHH HYXKHOH CXeMH
CTHIKa MOWIHOCTb TIPHHHMAOT N0 HauGofdee OaH3KOHA. CXeMe, npHUeM
onpejesOuuM (AKTOPOM ABJSAETCA CYMMapHOE CeueHue CTHKYeMEIX
3/IEMEHTOB B HaNpaBJeHHAX HABHXEHHS TEIIOBOTO H[OTOKA OT IOJOCTH
cTHKa  ofbeMHas Mmacca GeToHa.

13.14. KonxuecTBO NPOTHBOMOPO3HBIX JOGABOK NPH 3JEKTPCIpPOrpes
e OeToHa (pacTBOpa) 3aMOHOJIMYMBAHBHS CJeJyeT Ha3HayaTh B COOT<
BETCTBHH C pacyeTHO# TeMIepaTypodl TBepAeHHS N0 AaHHMM Tabiu. 44,

Ilpn onpenesieHHH paccTOAHHS MeXKAY 3JeKTPOAaMH B JeToHe (pace
TBOpe) ¢ AoGaBKaMH, BLI6OpPe BEJHUMHE HANPSKEHHS H YCTAHOBJEHHH
JBanasoHa ero H3MeHeHHs B Npolecce NPOTpeBa HEOGXOAUMO YYHTHBATH
HOJNOKEHNS!, HaMOXKeHBEe B . 50, 51 pasa. 8.

13.16. IIpy 3aMOHOJMUMBAHMYM MOCJIEAOBATENBHO GOMBUIONO KOJIHUE-
CTBA CTHIKOB OJHMHAKOBOA KOHCTPYKIMH DEKOMEHAYETCA NPHMEHATH Ca«

188



?)

L

B0 ™ ,20,3

MOpEryupyomuica TeMmepaTypHuIA pexuM 3/exTpomporpesa (cM. m. 4
pasz. 4). B cayyae npuMeHeHHA DexuMa JEKTPONpPOTpeBa ¢ peryiupo-
BalHeM HaNPSXKeHUs BPeMs MeXJY OKOHYAHMEM 3aMOROJHUMBAHHS nep-
BOTO H NOCJEXHEr0 CTHIKOBR 3aXBATKH, HOJKJIOUAeMOH K OJHOMY MHOTO-
CTyIeHIaTOMY TpaHchopMaTopy, He MOMXHO ObTh Cosee 1,5 4, w106
HCKJIIOYHTh 3HAUHTENbHYI0 pasHHNY B YACJbHOM CONPOTHBJACHHH GeToHa
B Pa3sHHX CTHIKAX, OPEOSATCTBYIOLIYIO OCYIIECTB/IEHHIO B HHX OAMHAKOBO-
TO TEMIEpPaTYPHOI'O pPEKHMa B NpOlecce NPOrpeBa.

13.16. Daextponporpes GetoHa (pacTBopa) MOMIHBOK MOX KOJNOHHE!
B cTakaHax (YHXaMeHTOB, a TaKike PacTBOPa B IOPH3OHTANDHHEIX CTH-
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Pre. 62. CxeMsl saeg=
Tponporpera Gerona
(pacThopa) CTHIKOB

a, 6 — COOTBETCTBeHHO
AOANHBOK HOJ, KOJOH-
HEl B CTakaHax d¢yH-
AaMeATOB H TOPH30H-
TalhHHX CTHIKOB MeiKe-
AY CTEGHOBBIMH naHes
AAMU; 8 — [OLJHBKH
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Kax MeX1y CTeHOBHMH TNaHeNSAMH, CTEHOBHIMH HJIH (GyHIaMEHTHHMH
G0KaMH C/IeAyeT OCYIMECTBJATh C MOMOWBIO CTEPKHEBRIX 31eKTPOAOB
(prc, 62,a,6), Crepxun gHameTpoM 4—8 MM YKJaABIBAIOTCA B Iopi«
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Ta6auua 60

Temneparypa uapyXHoro BO3LYxa
NpH YKA8OKE CMeCH, °

Tun CThKa
Ge3s 106aBOK ¢ RoGaskon

Ao or \ Ro
Iopnueka noA KOJOHHY B CTaKaHe -5 —6 —-30
dynnamenta
CTBIK KOJIOHHH B cTakane ¢ynma- —10 —11 —30
MEHTa
CToik Mexay noaoiBo# MeTannu- —10 ~11 —40

geckof  KOJIOHHH U Keje300eToH-
HEM (QyHZaMEHTOM
CTuik MeXIy NAHTaMH (KapTamH) —10 —11 —40
NOKPHTHA Ha TCPYHTOBOM uJH Oe-
TOHKOM OCHOBAHHH

Crpik  MeXAY NJOCKHME IUIMTaMH -5 —16 —40
fepekprTHil
CThIKH rOpPH3OHTANbHEE MEXAY CTe- -5 —6 —30

HOBBIMH NaHeJSIMH H (QyHLAMEHTHEI-
MH CO CTEHOBWMH O6JIOKaMH

CTbikH BepPTHKaJbHLIE MEXAY CTe-
HOBHIMH MaHeJAMH H 6/OKaMH IIH-

puHO#, MM:
no 80 -5 —6 —30
Goaee 80 —10 —11 -30
CTbIKH KOJIOHHBL C KOJIOHHORN, purens ~5 —6 —30
¢ KOJIOHHOHA
CTolky MeXAy PpeOGpDHCTHIMH HAH -5 —6 —30

MHOICNYCTOTHHIMH IUIMTAMH HOKPH-
THi WJIH NePEeKPHITHH

30HTA/IbHOE MOJIOXKEHHE M 3aKPenyisioTcs A0 ykaaaku cMecu. Cocenmue
9/1eKTPOJAN MOJKJIIONAIOT K pasHHM (pasaM NoHHikaouwlero TpaHcdopma-
Topa. Uepes cMech, YKIAAHBACMYIO MEXKAY 3JCKTPOAAMH, CPA3Y HAUK-
HAeT NPOXOXMTb S/ieKTpuueckuii Tox. Ha mOzaHBKY BAH PacTBOp CTHKA
HeoOXOAMMO Cpa3y YCTAHOBHTb BEePXHHH CTHKYyeMbllf 3/7€MEHT (KO/IOH-
HY, CTEHOBYIO NOJIOCY HJH GJIOK, KOTOPHIAl AOJIKEH K Hayaysy YKIajagH
CMeCH HAXOAHTHCA BO3Je CThIKA HA Kpioke KpaHa.

13.17. DnexTponporpes feToHa (pACTBOpPa) MOAJMHBKH [OJ ONOPHYIO
NAUTY CTaldbHOH KOJMOHHW (pHc, 62,8) M aHANOTHYHHX KOHCTpyKuui
ciaeayeT OCyUECTBAATL ¢ HOMOUILIO ,nOHOJlHHTeJleOﬁ CeTKH-3JIeKTpoAa,
KOTOPYI0 YK/AAAMBAWT Ha NOAKONoHHHK, CeTka AO/KHA OuiTh CBapena
H3 CTEpPXHel AuaMerpoM 6 MM ¢ pasMepom svefikd ne Gosmee 50 mm.
BoOKpyr aHKepHHIX GOJITOB CeTKY C/AEAYET BHPe3aTh Ha pACCTOSHHH He
menee 0,7 paccTOSHHA MEXAY CETKOH M HHXHe# MOBEPXHOCTHIO ONOpHOH
nauthl, JlBa CTepIKHS CeTKH RO/IKHH BHICTYNATH 3a Npelenn onanyOxkH
IS NPHCOEAHMHEHHS K OAHOA (hase momHKawmero TpaHcdopmaropa. Ko-
JIOHHY MOAKMIOYAIOT K HyJ/eBofl ¢ase HAM 323eMAAIOT.

Tlocne OKOHUAHHS YNVIOTHEHHSI CMECH OTBEPCTHA B ONODHOH mJjHTe
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KOJIOHHH, Yepe3 KOTOphie YKJaIHBAalOT CMeCh, HEOOXOAUMO 3aKPHTh MHA-
POH3OJIALHOHHHIM MaTePHAJIOM.

13.18. CTHKH KOJIOHH B cTaKaHax (PyHZaMEHTOB, CTHKH CTEHOBHIX
nasesieii B Nasax AHHLI Pe3epByapoB ClAefyeT IPOrpeBaTh CTEPKHEBHMH
snekTpoiamMu (puc. 62,2), KOTOpble YCTaHABJHBAIOT H TNOJKJIOUAOT K
pasHLIM (a3aM MOHHXKalOHiero TpaxchopMaTopa mociae 3aMOHOJHYHBAHUA
KaXAHX 3 M AJMHH CThIKA H YKJAaJKH THAPOH3OJALHOHHOrO MaTepHana
Ha NMoBepxHOCTb (eTOHa (pacTBopa).

Ilpu aToM He HomyckaeTcsi BpeMEHHOE pacKpellieHHe KOJIOHH M cTe-
HOBHIX MaHesefl B CTaKaHaX H {1a3ax C NOMOIUIbI0 ACPEBAHHEIX K/AHHLEB,
KOTOphie NPAKTHYECKH He NPOBOAAT 3JEKTPHUeCKOro Toxa. MeraaiHue-
€KHe KAHHBA MOTYT OHTb HCNOJNL3OBAZHEI B KauecTBE 3JEKTPOAOB NPH
YCTaHOBKE HX Ha COOTBETCTBYIOUIEM PACCTOSHHH APYr OT Apyra HJH Ha
GoJablileM PACCTOSHKH, KPaTHOM DACUETHOMY PacCTOSHHIO MEXIY 9JICK-
TPOJAaMH.

13.19. CTHIKH MeXAy KOJOHHAMH, MEXIY pHIeJeM H KOJOHHOH, CTH-
KH pHre/ell U MPOTOHOB cjelyeT 3aMOHOJHYHBATbL JHOO ¢ mepHbepHiiHLIM
NPOTPEBOM CTEePIKHEBLIMH 3/IEKTPOJaMH, 3aKPellIeHHHIMH Ha JAepeBsAHEOH
onajyoxe, JuGO C NPOrpeBOM CTEPMKHEBHIMH 3JEKTPOAaMH, KOTODHeE
YCTaHABAHBAIOT NO OKOHYaHHH GETOHMPOBAHHSA CTHIKA B OTBEPCTHA Ae-
peBRHHOH oNanyOKH H/H cBepXy B GeTOH 4epe3 rHAPOH30JAAUHOHHBIA Ma-
TepHaJ.

13.20. CThiKM MeXAy NJIOCKHMH TJMTAMH COGODHHIX TNOKPHTHH HJIH
3aXBaTKaMH MOHOJHTHHX MOKPHITHH, AHMIX pe3epByapoB, NOJNOB Ha
FPYHTOBOM HJAH OETOHHOM OCHOBAaHMH CJEAYeT 3aMOHOJHYRBATH C IEPH-
¢epuiiHbiM  anekTponporpesoM GeToHa 3aMOHOJIMYHBAHHA  IOJIOCOBHIMHE
9ReKTPOAaMH TOMIHHOR 2—3 MM, 3aKpelJIeHHHMH IONepeKk CTHKa Ha
AepeBsnHOfl onany6Kke, KOTOPYIO YK/AafHBAlOT Ha NOBEPXHOCTb GerToHa
no Mepe YKA3AJAXKH H YIJOTHCHHA CMECH H Cpasy NOJAaloT HanpAXeHHE Ha
anekTpoAnl (pue. 62, ).

13.21. CTHKH MeXAY IVIOCKHMH ITHTAMH MePEKPHITHA Cleiyer 3a-
MOHOJIMYHBATh C NepHGepHAHHM 9JIeKTPONPOrPEeBOM IIOJOCOBLIMH 9JIeK-
TpoAaMH M3 KPOBeJbHOH CTajH, 3aKpenieHHHMH Ha NOABecHOH (HHX-
Hel) nepeBAHHON omaay6Kke, M 3/eKTPOAaMH TOMIHHON 2—3 MM, 3aKpem-
JIeHHHIMH Ha HHXKHedl MOBEPXHOCTH AEPEeBAHHBLIX IIHTKOB, YKAd4AbBaEeMBIX
Ha NOBePXHOCTb GeTOHA 1O Mepe YKJIAaAKH H YIUVIOTHEHUs GeTOHHOH cme-
CH. DJIEKTPOAH AOJIKHH OGHTH PACMOJOXKEHH Nonepek cThika (pHc. 62, ¢).,
Ha asexTpoan noaBHxkHON onanyOKH HanpsikenHe AOKHO OhITh moza-
HO 0 Hayana OeTOHHDOBAHHS HaKNaJHLIX LIHTKOB MO Mepe HX YKJIAAKH.

13.22, BepTHKaJibHHE CTHIKH KOJIOZLUEBOTO THNA MEXKAY CTEHOBLIMH
DaseNsaMHA TOJMHHOA A0 25 cM clelyer 3aMOHOAHYHBATL CO CKBOSHBIM
3ACKTPONPOrpeBoM GeTOHa SJEKTPOLAMH H3 KPOBE/bHOM CTasH, 3aKpel-
JIeHHLIMH Ha JepeBsAHHOR omany6ke mo o6e CTOPOHH CTLIKA, HJIH MeTaJl/H-
YeCKHMH UIMTKAMH ONaayOKH, HCIOAb3YEMBIMH B KaueCTBe IJIaCTHHYATHIX.
3NEeKTPOAOB. INEKTPOAH C ONHOH CTOPOHH CTHKA MOAKJIOHAIOT K ONHON
thase monnxamwllero Tpanchpopmaropa, ¢ Apyrofi CTOPOHH CThiKa —K
Apyrofi ¢ase.

Bo nabexkaHHe KOPOTKOI'O 3aMbIKaHHA He DOMYCKAETCA KPENHTb Me-
TanJHYecKHe WIMTKH OMaiyOKH CKBOSHHIMH NDOBOJIOYHEIMM CKPYTKaMH.
Kpenaenne cnegyer mpousBoAMTh a#GO HeMETAJHYECKHMH CKPYTKaMH,
HanpHMep H3 CTEKJOXTYTa, AH60 C NMOMOIIbIO YCTPOHCTB, MPHKHMAOLIHX
METAJJIHYECKYIO OManyOKy CHapyKH K CTHKYyeMbM sjaeMenTaM. lepesfi-
Hbe WHTKE MOXHO KPeNHTb HPOBOJIOYHHIMU CKPYTKaMH, BHEIpe3as 3JeK-
TPOAH Ha PacCTOSAHMH OT CKPYTKH Ha 0,5 pacCTOAHKA MeKAY pasHOH«
MeHHHIMH 9JeKTPoAaMH (pHc. 62, ac),
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13.23. BeprtuxanpHEE CTHKH TpaneneHZAJbHOIO CeUEHHS MeXAy
CTeHOBLIMH NaHensamu (pHuc. 62,3) cielyer 3aMOHOJMMYHBATB C Dporpe-
BOM CTep:XHEBHMH SACKTPOJAAMH, KOTOPHE YCTaHABJAHBAIOT MO OKOHYAHHH
GeronupoBaHHs craika. CocefHue SIPYCH 5/MEKTPOAOB HOAK/IONAIOT K
pasHHM ¢asaM DOHHXKAIOUEro TpaHcopMaTopa.

13.24. BepTHka/bHHE CTHKH MEXLY CTEHOBHIMH NaHENAMH H GJOKas
MH ToJIIMHOA Gosee 25 cM menecoo6pasHO 3aMOHOJHYHBATL ¢ NEpHe-
PUHHBIM SJIEKTDOIIPOI'PEBOM IIOJOCOBHIMH 3JEKTPOAAMH H3 KPOBeJbHOR
CTaJH, BaKpemJEeHHHMH NONepeK CTHKA Ha JAEPeBSIHHHMX ONaayGouHHIX
muTkax. Ha kaxaoM IHTKe coceHHe SJCKTPOAW NOAKMIOUAIOT K pas-
HHM (a3aM OT NOHWKeHHOro HampsxeHusa (puc. 62, u). Iloaauy manps-
JKEHHS CJeLYeT IPOH3BOLHTH N0 Hayaia GeTOHHPOBaHHA.

13.25. CThikg MeX Ay peOPHCTHMH H MHOTONYCTOTHHMH IVIHTaMH IIe-
PEKPHTHH H HNOKPHITHH Cjedyer 3aMOHOJHYHBATH C 3JIEKTPONPOrpeBOM
CTEpPKHEBLIMH 9JIEKTPOJaMH, YCTaHaB/IHBAaeMBIMH B GeTOH MOC/Ie YKPH-
THA €ro MDOBEDXHOCTH THAPOH3OJALHOHHHIM MOKPHTHeM. CocelHHe 3JeK-
TPOJAB ZOMKHEL OEITH NMOAKJIOYEHE! K PasHHM (a3aM MOHHKAIOUIEro TPaH«
ctopmaropa (puc. 62, ).

OBOTPEB CTBIKOB B TI'PEIOIEN OITAJIYBEKE

13.26. IlpeuMymecTBOM 3aMOHOJHRUMBAHHS CTHKOB ¢ NMpHMEHEHHeM
rpeloliell onany6ku sBAAETCS BO3MOXHOCTb NPeBapHTEJIBHOTO OTOrpeBa
HOJOCTH CThIKa, OETOHHPOBAHHA W NOCHAEAyiollero oforpesa GeroHa 3a-
MOHOMMYHBaHUA 6e3 HCHOJB3OBAHHA XONOJHHTENbHHX ycrpoiicr. I'pe-
omas onanybka Moxer GEITb NPHMEHEHa A/ 3aMOHOJIMMHBAHHS CTHKOB
ool kORCTPYKIHK Oe3 orpaHHyeHHs! TeMIepaTypH BO3AYXa.

HcnoapzoBanne rpeoilel onanyO6kH oc/oXKHsAeTca JedHIHTHOCTRIO
adipeKTHBHHX 9JIEKTPOHArpeBare/eH, 3HAYHTENbHHMH TeMICPaTypPHHMH
nepenajgaMu B 6eTOHe 3aMOHOJMYHBAHHS IPH GOJBIIOA TOMIMHHE CTHKOB,
uro TpeGyeT AAMTEJLHHX PEXHMOB 0o0OrpeBa.

13.27. T'petomyio onany6ky iejecoo6pasHo KOMHOHOBATh M3 CTaJb-
HHX HIMTOB ONaiAyGKH CTHKOB, HCTOJb3YeMHX B JieTHee BpeMs, H CbeM-
HHX TEPMOBKJAAAHIIEH, 3aKpenAsAeMBX Ha IMHTAX Ha SHMHEH TEPHOA.

B pafionax ¢ [JHTEIbHHM 3HMHHM TNICPHOAOM TEPMOBKJAJLBIUH MO-
ryT OHTb 3aKpelieHH Ha WHTaX IOCTOSIHHO,

13.28. KoHcrpykuus rpemoieii onasyGKd AJis CTHKOB K THOH Harpe-
parejeli JOJKHH OTBeuaTh TpeboBamHAM K rperollei onany6xe, u3io-
MEeHHHX B pa3j. 9.

TepMoBKAagbil rpeloumeii onanxy6ku AAs 3aMOHONHYHBAHHA CTHKOB
(pac. 63) mosxkeH BKIIOYWATh 3JEKTPOHArpeBaTelNH, VKpemyieHHHe Ha Na-
HeJH H3 SJEKTPOH3OJSIHOHHOTO MaTepHaja (HamlpHMEpP, TEKCTOAMTA),
CJION TeIVIOH3O0/IANHOHHOrO MaTepHala, SAIMHIHEHHRH ¢ HapyXHOH cTO-
POHB KOXYXOM H3 JHCTOBOH crajH ToJuiuHO# 0,5 MM HaH H3 daHepH.
KomMmyranus siekTpoHarpeBaTedefi BHNOJHACTCH BHYTPH TEPMOBKJa-
AHIIA, BapyXy clefyeT BHBECTH TOJNBKO ABa NPOBOJA AJs NOAKJIKYE-
HHSL pa3beMa, YKPENJeHHOro Ha HAapyXHOH CTOpOHe TepMOBKJAAHILA,

13.29. BuijgepxuBaHHe 3aJaHHOH CKOPOCTH MOJbEMa TEMIEPATYpsl
(ne Hosiee ZomycKaeMOH BeIHUYHHB COTJIacHO m. 4.7) oGecneunBaercs Hc-
NOJIb30BAHHEM BEJHUHHBL YJeJbHOH MOIIHOCTH, Haxojsulefics B mpeje-
nax 2—2,8 xBt/M? miomazy naayOu, yTOUHSAEMOR pacyeTroM B KaXIOM
KOHKDETHOM cayuae, BrifepixuBanue 3afaHHOM TeMnepatypH H30TEPMH-
veckoro oforpesa Gerona (me Gosee 80° C Ha KOHTakTe ¢ nanyGoft) ocy-
1ecTBAACTCS NPHMEHEHHEM JaTyHKa TeMMepatyp (cM, TaGa. 68 man«
Horo PyKoBOACTBa) cC TepMopeJse, KOTOpoe IO CHCHaJaM AaTynka obec-
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negnBaeT BKJAIOYCHHE HIH OTKMIOUE-
HHE HaIpAXKeHHA, NOAaBaeMoOro Ha
anex’rgonarpesarenu.

13.30. Ha mnarpeBatean pomy-
cKaeTcsl NOfaBaTh HanpsKeHde KO
220 B, np: KOTOpPOM HCKJIO4aerTcs
HeOGXOAHMOCTb B  NOHHXKAIOMHX
Tpanchopmatopax. Kak mnpasuio,
nenecoob6pasHo HCMOJAbL3OBAHHE Ha-
npaxenua ao 127 B ¢ npumenenu-
€M MOHHXKAIOIHUX TpaHcdopmaTopos
(cM. Taba., 67), obecneunsawilux
BO3MOXHOCTb PeryjiHpoBaHHA yAelb-
HOW MOUIHOCTH Harpeparenefi myTeM
NepeKIouEHHA CTyNeRell BTOPUYHO-
ro Hampsaxenusa, Peryanposanue
MOIMBOCTH peKkoMeHAyeTcs npH 060-
rpeBe CTHIKOB B GOJLIIOM JHAanaso-
He TEeMIepaTyp HapyXHOro BO3AyXa
H pasauuHOd TONMIUHE CTHIKOB, 3a-
MOHOJHYHBAEMHX B ONHOH H TOHt XKe
yauduuuposasHoii rpejomei ona-
Aybke,

13.31. JIna pa3fenbHOTo SJeK-
TPOLIHT2HHS! M ABTOMaTHYeCKOro
ofecnedeHHs 3aJlaHHOrO TeMmepa-
TYPHOTO peXHMa KaXAOTO H3 He«
CKOJIbKHX OZHOBpPEMEeHHO oGorpesae-
MbIX CTHIKOB CJeNyerT npepycMaTpH-
BaThb Ha IPyNny CTHIKOB pacnpexe-
JHTEJbHBIA 1Kad, B KOTOPOM pas-
Memaercsi NYCKOBag anmaparypa.
Peromensyerca  mpefycMaTpHBaTh
OAHH WKad HA KaXIALH MOHHKAaK-
DIHA TpaHCGHOpPMaTOpP H COOTBETCT-
BylOllee  KOJHYECTBO  CTHKOB B
Tpynne.

13.32. 3amoHOoHUNBAHHE CTHIKOB
B Tpetomesi onanybke Heo6xoXMMO
OCYmIeCTBAATL B CJIELYIOUEM IIO-
panke:

YCT2HOBHTL BOJMH3H TPyNNL 3a-
MOHOJHYHBAEMbIX CTHIKOB IIOHHKA-
oIWHA  TpaHchOpMATOp, NOLKJHO-
YHTL €ro K CeTH; YCTaHOBATb pac-
NpeNCNHTeNbHBR MKad H NOAKIIO
YHTh ero K NOHHXKAIOUIeMy TpaHc-
dopmaropy;

OTPEryaHpoBaTh TEpMOpese Ha
3AaHHYIO TEMNEpaTypy;

YCTaHOBHTbL IWIHTH  rpeomei
OnanyOKu Ha CTHIK, 3aKPeNHTb HUX U
NOAXMOUHTL K paclpefeauTeJLHOMY
wxady;

HnofaTh HanpaXKeHHe HA pacs
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Pnc. 63. CkemMa TepmoBKJAfALIIA

rpeomeli ONANYGKH CTHKOB
1 — gaprac yroiaros; 2 -— nanesib H3
SASKTPOUSONANHOHHOI'O MaTepHaaag
3 — TAHu; 4 — yTenaurean; 5 ~— 6oa-
TH AJS KpenJeHAs TepMOBKJAafBila
K mMUTY ORanyGKR; § — samaTHmll
KOXKYX
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Puc. 64. Ipumep pasMemeHun TEPMOMETDOB
B NOJOCTH CTHKA NPH €ro NpPeRBAPHTEALHOM
oTOorpese

a~B CThiKe KOROHHB ¢ KOJOHHOA; 6 —8
CThIKe pHreas; I — TepMOMeTp; 2 — KOJOHRA;
8 — onanyGKa; 4 — pureasb

npefenuTenbHblfl mKad, saTeM — Ha HarpesaTelH ONanyGKH H NPOH3BE-
CTH NpeXBAPHTEALHHA OTOrpeB MOJOCTH CThIKA 0 TEMNepaTypn Ha Mo-
BEpXHOCTH CTHKYEMHX 3JIEMeHTOB H ONaayOKH (cxeMa pa3melleHHs Aar-
YHKOB haHa Ha puc. 64) B npemenax 10—30°C, mas wero opHeHTHpO-
BOYHAA NPOAO/AKHTENBHOCTb OTOrpeBa AOJIKHA COCTaBJAATb 2 4 MPH TeM-
neparype HapyxHoro sosayxa 0°C, 4 u mpu musyc 10°C, 6 4 npu ma-
Hyc 20°C u gu npu MuHyc 30° C;

IO OKOHYAHHH NPEABAPHTENBHOTO OTOrpeBa 3aGETOHHPOBATH CTHK,
VKPHTb ero BEPXHIOI0 NOBEPXHOCTh THAPOH3OJALHOHHHIM H TENJOH30As-
IIHOHHBIM MaTepHaJaMH (a IpPH TOMIHHe CTHKa Gosee 200 M — rperomia-
MH IIHTKaMH, NPeJyCMOTPEHHHMH NPOEKTOM ONaNylKH H TEXHOJOIHues
ckolf xaproit); mepeuHc/eHHHE ONEPAUMHM MOXHO OCYUKeCTBAATH, HE CHH«
Mas HanpsiKEHHs ¢ 9JeKTpoHarpesareeii;

NPOH3BECTH NOABEM TEMIEPaTypH OeToHa H ero H30TepMHYECKHE
oforpeB npu TeMNepaType, onpefesseMOR peryJHpOBKOH TeMmepaTypHO«
TOo pene, B npouecce TenaoBoi#t o6pa6oTKy GeToHa 3aKaHHMA TeMneparyp-
HBIH PeXXHM BEAEPXHBAETC aBTOMaTHYECKH;

O OKOHY2HHM H30TepMHUECKOro 06OrpeBa OTKJIOYHTb HampsikeHHe C
HarpeBaTesiell H OTKJIOYHTb pacnpejesiHTeNbHHA mKadp OT CeTH;

10 OKOHUAHHH OCThIBaHMsi GeTOHA 3aMOHOJHYHBAHHA A0 TeMDepaTys«
PH, HNpeBHINalOWell TEeMIepaTypy Hapy:KHoro Bosayxa He Gosee ueM Ha
30° C, npousBecTH pacmany6Ky CTHKA.

ITpu HeoOxoaumocTu yckopeHus oGopauuBaHHs rpelomell omanyGku
JIONYCKaeTCsl ee JEMOHTa}K Cpasy MOC/iAe OKOHYaHHA H30TEPMHYECKOrG
oforpera 0eTOHA ¢ HEME[JICHHHIM YTeIJIeHHeM CTHIKA MaTaMH H3 MHHes
panbHOfl BAaTH HJH IOKPHBaJaMH H3 HECKOJbKHX CJoeB Ope3eHTa.

13.33. Uepes xaxzanie 5—6 oGopoToB rpeiomeli onanyGku peKOMEH-
JAYETCA NPOBEPATh C IIOMOINBI0 TEXHHYECKHX TEPMOMETPOB COOTBETCTBHE
¢axTHUecKOl TeMHmepaTyphH H30TepMHuecKoro oGorpeBa 0eToHa ee pace
YeTHOH BeJHUYHHe.

13.34. HndpakpacHuft 4 WHAYKUMOHHHEA mporpeB CTHKOB. Pacuer
AH(PAKPACHOTO M HMHAYKUHOHHOI'O NPOTPEeBA CTHIKOB, KOHCTPYRPOBAHHE
CHelHaAbHHX YCTPOHCTB M HPOH3BOACTBO PaGOT NO NPOrpeBy Cliexyer
OCYIECTB/AT B COOTBETCTBHH C MOJOXKeHHAMH pasA. 10 u 11,
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14. OCOBEHHOCTH MPOHM3BOJACTBA BETOHHBLIX PABOT
B CEBEPHON CTPOHMTEJNbHO-KIIUMATHYECKOHN 30HE

14.1. Tlpy NOAroToBKe OPraHH3alHOHHO-TEXHHYECKOH NOKYMEHTAlHH
110 IPOM3BOACTBY Xene300eTOHHBIX paGoT HeOOXOAHUMO YUHTLIBATh:

HHXeHepHO-TeOKPHOJIOTHUECKHEe YC/NOBHS ILIOIIAAKH CTPOHTENbCTBA
H NPHHUMNE HCIONB30BAHHSA BEYHOMEP3JHX IPYHTOB B KaueCcTBE OCHOBA-
HHA 31aHAR H coopyxenuit corsacHo raaBe CHull 11-18-76 «OcroBaHus
H QYHIAMEHTH Ha BEYHOMEpP3JEIX TPYHTAX»;

NPHPOLHO-KIHMATHYECKHE YCJIOBHS, XapaKTepH3yloWuecs AJHTENb-
HOCTBIO IepHOZA CTAGHJABLHBIX HU3KHMX TEMIIepaTyp HAPYIKHOro BO3AYXa,
KOPOTKHM JIETHHM NEePHOIOM;

reorpatuyeckyo AOCTYMHOCTb DafiOHa CTPOHTENTbCTBA ¥ YCJIOBHA
JLOCTaBKH H XD&HEHHSI OCHOBHEIX KOMIIOHEHTOB GETOHHOM cMecH,

YxynaaKy OeTOHHOH cMecH NPH TeMOepaTypaXx Huxe MumHyc 25— mu-
Hyc 30° Heo6XOAMMO pacCMaTpHUBATb KaK BHHYXJEHHYIO Mepy, BeAYIIYIO
K 3HAUHTeJBHHM TPYAHOCTAM B IPOH3BOACTBe PaboT, MOBLIIIEHHEIM pac-
X0JaM SHEpPreTHYECKHX PeCypCOB.

14.2. TIpn BH6Ope OGOPYAOBaHHS AJNA DPOH3BOACTBA GETOHHEIX H
Xeqe306eTOHHHX DaboT caefyeT YYHTHBATh O0bEMH OeTOHHPOBAHHA,
HX KOHIlEHTpalHIO H YCJOBHS TPAHCIOPTHOX AOCTYIHOCTH, a TakKXe yc-
JIOBHSL €r0 SKCIIYATAlMH B PasJHYHHE NEePHOAH TOJa.

14.3. 3aroToBKa MaTepHaJIOB 3amoJHHTeNel (Mmecka, rpapus, mebns)
IOJKHA MPOH3BOAUTBCS 326/arOBPEMEHHO B JIETHHR IIEPHOX MyTeM CKJa-
xupoBaHHA B OypTh TakHM 06pasoM, YTOGH He BHI3HBATBh CHEr03aHOCH-
MOCTH CTPOHTEJbHOH IJOWIAAKH B 3HMHHU{ NCPHOX H He HapyLIAaTh Mep3-
JIOTHO-TPYHTOBHIX YCJIOBHH TEPPHTOPHH 3aCTPORKH.

LleMeHT caeayeT XpaHUTb B IJIOTHHX AEPeBAHHHX WJH MeTaJinde-
CKHX €MKOCTAX, 3aUIUIIEHHHX OT BHENIHUX NOTOAHHX BO3jeHCTBEA.

14.4. B pafioHax cOCPeJOTOYEHHOrO CTPOHTENbCTBA HEMEHTHHIH KIKH-
Kep lLiesecoo6pasHo AOCTaBJATh HA CTPOHKH ¢ NMOCACAYIOUM €ro IOMO-
JIOM Ha MecTax N0 Mepe HaJOOHOCTH.

14.5. Ilpn cTpoHTesbCTBe MO NPHHIHNY COXPAaHEHHA BEYHOMEP3JHIX
TPYHTOB B OCHOBAaEHH IJIOINAAKH AJs NPHTOTOBJEHHA GETOHHOH CMecH
JODKHH pa3MellaThesi Ha HM30BHX MO pesnbedy ydacTKax, paclONONKEH-
HBX He Gauxke 50 M OT OGHEKTOB OCHOBHOI'O CTPOHTEJNLCTBA.

14.6. Ilpu npoeKTHPOBaHHM COCTAaBOB GETOHHHIX cMecell JOMKHH
o6ecneydBaTbCs NOBHIIEHHEE TPeGOBAHHA MO NPOYHOCTH, MOPO30OCTOHKO-
CTH H BOAOHENPOHHLIAEMOCTH KOHCTPYKUHH, NpeXHasHAYCHHHX IJA 9KC-
NJyaTauHd NpH PacuerHhX Temmepartypax no Mmunyc 40°C u HEXe, Ha-
XOISAUIHXCA B YCAOBHAX NOCTOSHHOTO YBJIaXKHEHHs, OCOGEHHO THAKeJEIX
TEeMIIepPaTypHO-BJAXKHOCTHHIX YCJIOBHAX HX paGOTH B Npenenax Ce30H-
HOQTTAWBAIOWErQ CJIOf K Y NMOBEPXHOCTH TPYHTA.

14.7. MusuMaabHHE IPOECKTHHIE MapKH OETOHA IO MOPO30OCTOHKOCTH
A BOJIOHEMPOHHIAEMOCTH ROJIKHE IPUHAMAThCA coraacHo «PykoBopcray
N0 NMPOeKTHPOBAHHIO GETOHHBIX M 2KeJe306eTOHHbIX KOHCTPYKUHA M3 TH-
xeynoro GeroHa (6Ge3 NpeABAapHTEJNBLHOrO HanpsikeHHs)» (2-e u3g. M,
Crpoituszar, 1978).

14.8. Tlpy BO3BeJGHHH MOHOJHTHHIX GETOHHEIX H Xe€/1e306eTOHHEIX
KOHCTPYKUMHA ROJ/IKHBH NPUMEHATBCS NMPEUMYLIECTBEHHO GETOHHHIE CMECH
¢ BOROLEMEHTHbHIM OTHOWeHHeM He Gonee 0,4—0,5, mpuroToBJeHHHE Ha
BEICOKOMAPOYHEIX IEMEHTax.

14.9. K GeToHy, SKCNIyaTHPyeMOMY B aKTHBHOH 30He IPYHTA, Ipeib-
AIB/JSI0T NOBHILUEHHbIE TPeGOBaHHA O MOPO3OCTOMKOCTH H IJIOTHOCTH.
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MoposocrofikocTs 6eTOHa B 3TOH 30HE JOMXKHA 6HTH He HHXe 300, 200,
150 pas spauuit H coopyxeHHH cooTBeTCTBeHHO Kaaccos I, 1T u IIL

14.10. [ns yckopeHus TBepieHHs GeTOHA B BEYHOMEpP3JHX IPYHTAaX
MOTYT HCIOJb30BAaTbCA XHMHUecKHe A06aBKH-ycKoputead. [Ipu BmiGope
BHJA H HasHAauYeHHA NO3HPOBOK XHMHYECKHX A00aBOK C/eAyeT YUHTHBATh
BO3MOXKHOCTD MUIpPauuy cojeffl U3 GETOHA B TPYHT, WIMEHEHHE TeMmue-
paTypnl 3aMep3aHHS I'DyHTa H KaK CJeJCTBHE yMeHblUCHHE Hecymlel
cnoco6HocT (yHmaMenTa. [Ipu cKaJbHEIX H HEMPOCaZOYHHX I'PYHTax OC-
HOBaHHA JefiCTBHe MHTpanuu cojeli u3 GeToOHa B IPYHT He YYHTHIBaeTcH,

14.11, PexomeHAyeMble JO3HPOBKH XHMHYECKHX A00GaBOK — YCKOPH-
TeNell TBepAEHHUS NPH GEeTOHHPOBAHHE B HECKAJbHHIX MPOCAJOYHHX TPYH-
Tax NPH TBEPAOMEP3JOM HX COCTOSIHHH NPHHHMAKOTCHA coriacHo Tabi. 61,
Ipn GeToHHpOBAaHHH KOHCTPYKIMI, JJS KOTOPHIX npexycMaTpHBaeTcs OT-
TaHBaHHE OCHOBAHHA B MEPHOJ, SKCIVIYATallHH, a TakiKe NPH BO3BEACHHH
KOHCTPYKUHH Ha HENPOCafOTHbIX M CKaJbHHX TIPYHTaX KOJHYECTBO HpO-
THBOMODOSHHX [06aBOK cjelyeT HasHauaTh B COOTBETCTBHH ¢ «PyKo-
BOACTBOM IO NPHMEHEHHIO GETOHOB C IPOTHBOMOPO3HHIMH JA0GaBKaMH»
(rnaBa 1--8, M., Ctpoituzaart, 1978).

14.12, Jlns apMupOBaHHBIX KOHCTPYKLUHE KOJMYECTBO BBEIEHHHIX
xyopucToro # ¢ochatuposanroro xiopucroro kaiavuds XK, OXK e
JO/KHO mpeBHaTh 2% MaccH LeMeHTa.

14.13, Ilpu noabope coctaBa GetoHa Ge3 no6aBOX — yckopuTesed
TBEPAEHAS 3aJaHHAd NPOEGKTOM MapodYHast MpPOYHOCTb OeTOHA, TBEpAEHO-
1ero B Mep3JhX TPyHTax, AO/KHA OGbHITh yBeJHYeHa NyTeM ACJeHHs Ha
TexHoJornuecKuil Koshoumuenr, onpeaeasemui no taba 62, ¢ xumuye.
CKHMH B002aBKaMH Ha TEXHOJIOTHUECKHH Ko3DdHIHEHT, OnpelefieHRHA Mo
Taba. 63 u 64,

14.14, B cayvae yknagku 0eTOHa MJAM PAacTBOpa fl04 BOALY cCOCTaB
GeTOHHON MM PAacTBOPHON CMECH cAeAyeT MOAGHPATh C y4eTOM yBeJHde-
Bust Ha 109% npoekTHOI npouHocTH GeTOHA.

14.15, IToaGop cocTaBa GETOHHOI CMeCH HiM pacTBOpa (HPH 3amiEM<
JIeHHH COODHHIX CBafi-CTOeK) BHIOJHAETCA N[O pelenTy CHELHaJH3HPO-
BAHHOM CTPOHTENBHOM JaGOPaTOPHH B COOTBETCTBHH € 3aLaHHON HpPOEK-
TOM Mapkoi GeTOHa, CPOKOB XpaHCHHMA NOMABHMKHONA OETOHHOR CMecH H
cnocofa JOCTaBKH ee Ha OOBEKT, XHMMYECKOH arpecCHBHOCTH IDYHTOB
CTPOHTENbHOR IVIOaAKM, TeMOepaTyph HapyXHOro BO3ldyXxa H IpyH-
TOBOI'O MacCHBa B MeCTe YKJIAaAKH CMeCH, a Takxe YCJOBHi NPOH3BOR-
ctBa paGor Npu GeTOHHpOBAaHHH (COCTOSHHS CKBaJKHHHI, €€ pasMepH,
06GBOZHEHHOCTH H T. 11.).

14.16. MaTepHanH, npuMeHsieMble s NPHTOTOBAEHNS GeTOHHOHA cMe-
CH HJHM PACTBOPA JJif 3alleMJEHHS HIKHErO KOHIA CBai-CTOGK, JOJ~
JMHEl YAOBJETBOPATH TpeGoBaHHAM cooTBercTByromnx raaB CHull ma
BAXKYIIHe MaTepHaJHW HeopraHWueckue u HobGaBKu AJd GEeTOHOB M pacr-
BOPOB, HOPMaM NpPOEKTHPOBaHHA Ha OeTOHHHE H Kene300eTOHHHE KOH-
cTpykuuy, a takxke F'OCT 10268—70%,

14.17. TpaHcnoptHpoBaHHe GETOHHOH CMECH NOJIKHO OCYLIECTBJATh<
¢ OpenuMyluecTBEHHO aBTOGETOHOCMECHTENSMH HJIH aBTOGETOHOBO3AMH,
0GOpYZOBaHHLIMH JIJIs SKCOJAYyaTalHu NpH TeMIllepaType BO3RyXa AO MH-
Hyc 40°C.

IloTepu Tensa M CHHXKEHHe TEMNEPATYPH OETOHHOH CMECH NPH HC<
MO/Ib30BAHME OTEYECTBEHHHX aBroGeToHocMmecutener C-1036 (CB-67)
onpejensioT no hopmyie

% = 1§ — 0,00826 (36,18 — 1) { fg— ¢, . )» (81)
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Ta6auma 61

KonuvecTso GesBogmux conelt (% Macacbl neMenra)
npn TeMnheparype rpyHra,
Bup rpyHura
- - —1,6 —3
o—os| mI00| mIhA| w0 WS
XK, ®XK, HHXK
Tecku He no- 1 1 2 3
nyckaer-
cs
Cynecn To xe 1 1 2 3
Tamue > — - 1 2
Cyrannkn » _ 1 1 2
HKM, HK
IMecxn > 2 9 3 4
Cynecn » 2 9 3 4
TanHH » -— — 2 4
Cyraunkn » — 1 2 4

Mpamevwannsn: 1. Jas apMAPOBAHHNX KOHCTPYKIHA KOTHYECTBO
BBeAeHHA XJMOpHcTOro M docdarnposanHoro xaopucroro kanpuusa XK,
®XK He nomxHo npesHmIath 2% Macchi IeMeHTA,

2. Ilpn Temneparypax BewHoMep3joro rpyHTa Huxe Munyc 5° C pe-
KOMeHIyeTcs NpUMeHATb c6QpHHe cBaH. ByponaGusnue cBad, MOHOJHT-
Hble GYHAAMEHTH IPH STHX TeMIepaTypax clelyeT NMPHMEeHATbh € 3JeK-
TPONPOrpPeBOM.

3. IMpumeHeHHe NPOTHBOMOPO3HHX A063BOK MPH GETOHMPOBAHHH BH-
CAYHX CBai paspellaeTCA B ONBITHOM NOPAIKe TOJLKO NMPH TeMIepaTy-
pax BeYHOMEP3Joro rpyura Huke MHEyc 85°C C yyeToM BJIHAHHS MH-
rpauuu cojeff B TpyHT Ha CHHXKEHMe CONPOTHBJEHHS cABHry mo Goko-
BOH NOBEPXHOCTH CBaM.

Ta6aunma 62
e o Ty s Ao
“P"e“;::gﬁ:l‘ap‘“ MecsIuHOM IeCTHMeCTHOM
Ges npepmpa- | ¢ mporpeBoM | Ges npegea- C nporpesoM
pHTEABHOrO o 70% pPHTETbHOTO no 0%
nporpesa ot Ry nporpesa OT Rys
0,65 0,7 0,75 1
M200—M
300 500—600 | 400—500 500—600 400500
M 150 0,6 0,65 0,75 1
500—600 | 400-—500 400—600 300—400
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Ta6aunma 63

Texnoaorsgecknit
Bospact GetoHa Ma- KOS(KPHITHEHT MpH
JosupoBKa xuMHUECKUX KOGABOK, pox M 200 — M 300 TeMneparyhe TPYHTa,
9, Macch IeMeHTa K MOMEHTY ROCTHXe- C
HUS 3afgaHHOR npou-
HOCTH, MeC oTr0po—2 ©OT— 2
Ro—5
1 CaCly4+1,5 NaNOo+ 1 0,8 0,7
2 CCB 2 0,9 0,8
3 0,95 0,9
6 1 1
2 CaClg+2 N3N02+ 1 0785 0:8
+0,2 CCB 2 0,25 0,9
3 1 |
6 1,1 L1
Tabauua 64
Texnogoruyeckull woxbduiuesT NpH qo3u-
B .
PexoMenzyemasi nipo- Tora ‘:ca(r:«;roggn- POBKe HaspaHRMX ROGABOK, Y M2CC Leenra
eKTHasi MapKa OeTOHa H?;%?;;":{gﬁ XK ®XK, HHXK HK, HKM
Mapxy, CyT
1 2 3 2 3 4
Ipn Ttemneparype rpynra no —1,5°C
M 300—M 200 28 0,65 — | — |0,65| —
0 Joss| — | — |07 | —|—
180 1 —_ — 11 — —
M 150 28 0,7 | — - 10,7 —_ —
90 08l —| —10,7| — | —
180 1 — | =11 — | -
Ilpn Temneparype rpyura or —1,6 mo —3°C
M 300—M 200 28 ¢,65(0,75 0,65 | 0,7
90 0,801 — 10,7 [0,9 | —
80 |1 i, =11 1 -
M 150 28 0,7 10,8 — 10,7 10,75 —
o0 08 |10 | — |01 | —
180 1 1,1 — |1 1,1
Mpn Temnepatype rpynta ot —3 Ao —5°C
M 300—M 200 28 0,75(0,8 — 10,75
180 — 1,1 |1,1 — — | 1,1
M 150 28 — 0,8 |0,85 | — - 10,8
90 — (0,9 |1 - — 11
180 — |11 ]! 1,1
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rie {§— Temnepatypa GeToHHOA CMecH B KOHUE [EDHOAA TPAHCIOPTHPO-
BaHud, °C;

‘g — Hava/ibHasA TEMIEpaTypa CMecH NpH 3arpyske, °C;

T — RJATENLHOCTL TPAHCHOPTHPOBaHHA (B mpegenax 15—30 Mun);
tg.» — TEMIOEpaTypa BO3AYXa, °C.

14.18. Tlpu opramusauun nepeBo3kH GeTOHHOR CMeCH AO/DKHH YuH-~
THBATBCA MOTOJAHHE YCNOBHA (T€MIepaTypa BO3AYXa, CKOPOCTb BETpa),
yCIOBHS TPAaHCNOPTHPOBAHHA, B TOM HHC/E CKOPOCTb, 3aBHCAILME OT
CHEFO3aHOCHMOCTH M COCTOSIHHA JOPOT, HaJH4HA nepecedeHnt (B TOM
YHCJIe KeNe3HOAOPOXHHMH NYTAMH), BHAA TPaHCHOPTHHX CpPeiCTB, Ha-
JIHYMA WM OTCYTCTBHA oforpeBa Ky3osa.

14.19. B suMuux ycaOBHAX NepeBO3KHM GETOHHOH CMeCH CJeAYeT IIpo-
H3BOAHTL B aBTOGETOHOCMECHTE/NAX C YTelJIeHHOR TOPAOBHHON H 3aKPhi-
Baomed ee TENIOH3ONAHORHON KPHIIKOM HJH OPraHH30BHBATL 00OTpeB
FOPJIOBHHE OTPaGOTAHHHIMHE Ia3aMH OT ABHTATeJd.

14.20. B 3uMHuii nepHos NpH HHU3KHX TeMIepaTypax Bo3AyXa GeToH-
HYIO CMeCh B KOHCTPYKUHH DEKOMEHAYeTCA I0[aBaTh B yTENNEHHLIX GyH-
Kepax HJH ¢ IIOMOIIbIO 6ETOHOHACOCOB 3HMHEr0 HCIIOJHEHHS.

14.21, Yknanka GeTOHHOM CMeCH B KOHCTDYKUHH Ha OTKPEITOM BO3-
IyXe MoKeT NPOM3BOAMTLCS NPH TeMmepaTtype BO3Ayxa £o Munyc 40°C.
B ocolrx ciyuasx, He CBA3aHHHX C 9KCIIyaTauHel rpy3omoABEMHBIX
MexaHA3MOB, GETOHHAsi CMeChb MOXeT YKJaAhBaThcA NMpH 60jiee HH3KHX
TeMnepaTypax (ykAagKa cMecH No X060TaM HENOCPEACTBEHHO H3 ABTO-
TPaHCTIOPTHHX CPEACTB).

14.22, BerornpoBaHHe AOMXHO HaTHHATBCA CPA3y NOCAE OKOHYAHHA
NOATOTOBUTENBHHX PAaGOT M MO BO3MOXHOCTH, BECTHCh Ge3 HepephiBa C
THIaTeAbHHM YMJOTHeHHeM cMecH. BpeMs, Heo6xoaumoe pjsi HaGopa Ge-
TOHOM 3afaHHON OTHOCHTeNbHOR mpouHocTH (6e3 A06aBOK — yCKOpHTE-
Jeft TBepAeRuA), npuseneHo B Taba. 65.

14.23, Ina noctaxeHHst GETOHOM 3afaHHOM NMPOEKTOM IPOYHOCTH
npexjae BCero cjenyer pacCMOTPETh BO3MOXXHOCTb HCHOJB3OBAHHA CIIO-
co6a Tepmoca. Bo3aMOXHOCTL M Liesecoo6pasHOCTb TIPHMEHEHHsS MeToAa
TepMOCa YCTAHABJHBACTCA TEMJIOTEXHHYECKHM pacyeTOM H TEXHHUKO-3KO-
HOMHYECKHM 0GOCHOBAHHEM.

14.24, Inqa pacmmBpenns obnacTH OpHMeHeHHs crmocoba Tepmoca pe-
KOMEHAYeTCA OCYIECTB/ATh NpeBapHTE]bHLII pa3orpeB GeTOHHON CMe-
CH nepex ykn1agkoft ee B KOHCTPYKUHIO, IPHMEHATh UEMEHTH C MOBHINEH-
HHM TeNJIOBHIAE/NEHHEeM M OHCTPOTBEpAEIOlHe, XHMHYECKHE H0GaBKH-
YCKOPHTEM H TPOTHBOMOPO3HBIE TMOBEPXHOCTHO-aKTHBHHE BElECTBA
(ITAB), a TakXe B OTAEIbHEIX CAyuasX MOXHO COYETaTh TEPMO: C JJIeK-
T7po06OTpeBOM KOHCTPYKUHI.

14.25, Ilpu mpons3sBojacTBe GETORHHX M JKeJe300GETOHHHIX paboT c
TpuMeHeHHeM cnoco6a TepMmoca claeayeT HOJNb30BAThCA PEeKOMEHIALHUAMH,
H3JO0XKEHHHMH B «PyKOBOJACTBE IO 3HMHEMY GeTOHHPOBAHHIO C NPHMEHe-
uneM Meroza tepmoca» (M., Crpoituazar, 1975).

14.26. Tlepen yknaaxoit GeTOHHOA cMecH NQC/IE BETPEHON W CHEXK-
HOMl DOroAbl B KOHCTPYKUHH B 00f3aTe/bHOM TNOPSAAKe elie pa3 ciAexy-
€T NMPOBEPATh NPOYHOCTh KPENJIEHHA CTEHOK ONnanyOKH, a TaKxke MPOeKT-
HOe MOJIOXEHHe apMaTyPHHX KapKacOB H CeTOK, [IPOH3BOXATb OUHCTKY
OT CHera CXaTHM BO3JAYXOM.

14.27. B pafioHaX ¢ HHTeHCHBHONH CHErO3aHOCHMOCTBIO B 3HMHHfA me-
PHOA RO/IKHBH MPUHMMATBCS MEPH MO NMPEJOTBPAIUEHHIO CHErOOTJOXKE-
HHA NpPH NOATOTOBKe ONAanyGOUHBIX CHCTEM K apMaTyphl K GeTOHHpOBa-
HHIO KOHCTPYKUHA HA OTKPLITOM BO3AYXE.
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Ta6aunma 65
Bpems, cyT, HeobxopuMoe Rasi HaBopa MPOYHOCTH, %
CpepHsan BeToH Ha nopTaaHAReMeHTe Beron Ha noptaaHxueMeHTe BeroH B2 muakonopraaHgneMeHTe
Temneparypa Mapxy 300 Mapxu 400-—500 ¥apke 300—400
TBepPACKOIero
Gerona, °C
30 40 50 70 100 30 40 50 70 100 30 40 50 70 100
1 8 11 17 35 70 4 6 10 19 65 — — — — —
5 6 8 12 25 50 3 5 8 15 51 9 12 25 50 100
10 4 6 10 19 38 2 3 55111 37 6 8 12,5 | 25 50
20 3 5 7 14 28 1,6 | 2 3,6 7 23 4 6 10 19 39
30 2 3 4 8 16 i 1,5 2,51 & 16 3 5 7 14 28
40 1 2 3 6 12 1 1 2 3,5 10 1,5 2,51 4 8 16
50 0,5 1,5 2 5 -— 0,5 1 1,8 2,5 — 1 2 3 6 _—
60 0,5 1 2 4 —_ 0,5 1 1 2 — 1 1,5 2 4,5 —
80 0,5 ! 1 2 — 0,5} 0,5 0,6 1,56} — 0,5 1 2 3,6 —




B kauecTBe TaKHX Mep MOTYT HCIOJB30BaThCA:

YKpHTHe onaiyGku 6pe3eHTOM HJH IMOJHMEPHHMH NOKPHITHSMM;

chnenHajbHEe KOHCTPYKTHBHHE pellleHHs onaiyGoK, oGecrmedHBaio-
mue CHEroBHAYBawWHf shbexr,

Tlpu ycraHoBke cGopHO-UHTOBOR onmanyGku (puc. 65) B paRomax c
BHTEHCHBHHMY CHEro3aHOCaMH B Hauaje AO/XKEH YKJAAJAHBAThCS Kapkac
QHHINA Ha TIOAZEPXHBAIOUIHE OJEMEHTH HECYIHX KOHCTPYKIHil — CTOM«
KH. 3aTeM YyCTAHaBJHBAIOT OOKOBHE IINTH C ONHpPaHHeM HX Ha ILIaH-
KH Kapkaca JHMINAZ TakHM o6DasoM, uTo MEXZY KapKacoM W HHXHef
KPOMKOH GOKOBHX I{HTOB GGPasyloT 3as0p.

Takum o6pazom obpasyercs Kopo6 Ges CINIOIIROrO HacTH A RHHLIA,
YTO HCKJIOUaeT OTJOXKEHHEe CHera, ApMaTypHHe KapKaCH YCTaHaB/HBa-
10T HA NJIAaHKH Kapkaca JHHINA, 3aTeM HeNoCPeACTBEHHO Nepel YKMAAx-
KOfi GeroHHOA cMecH, uepes 3a30p 3aBOAAT S/JEMEHTH HACTHJIA. DieMeH-
TH HACTHJAa CMOHTHPOBAHH C BO3MOXKHOCTHIO TOPH3OHTAJBHEro Nepeme-

7 2
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Puc. 65. IocaeaoBaTeabHOCTh OMEPAUHA MO YCTPOACTBY OmaiyGKH Aas CHEroOBhi~
Aysaomefi koOHCTPYKIHH GeTOHHPOBAHMS POCTBEPKOBHIX CHCTEM

1 — xapkac pHHIA; 2 — CTORKH; 3~ IJIaRKH KapKaca JHHILA; 4 — GOKoBbI@ AT
5 — 3a30p; 6 = HHXKHAA KPOMKA OOKOBLIX IXHTOR; 7 ~— SJEMEHTH HACTHIA
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ImeHHs, NEePNeHANKYAIPHOTO OTHOCHTENBHO NPOXOJbHOR OCH Kapkaca
AHEINA. YK/Aafika 9JAeMEHTOB HACTHJAa JHHINA aHAJIOTHYHA 3SafBHKKe
KPHIIKH menana. Ilocse MOHTaXka HacTW/a AHHINZ Bce onmepauuH no Ge-
TOHHPOBAHHIO MPOUIBORAT OCHUHHIMA METONAMH.

14.28. JIns WHTEHCHBHOTO HCIOJB30BAHHA aBTOGETOHOHACOCOB HEOG-
XORuMO obecneuntsh GPOHT OManyGOUHLIX M apMaTypPHHX paGor. Bricrpo-
T4 MaHeBPHPOBaHHA aBTOGETOHOHACOCOB KaK B NPeAesaX CTPOHUTENLHOR
IIOWAAKH, Tak H HPH NepeBOfie MAWHH ¢ O0beKTa Ha OOGBEKT 3aBHCHT
OT COCTOSHHSA ROPOr, OCOGEHHO B 3HMHee BpeMsf, KOTA2 3HAYHTEJbHHE
CHEXXHHE 3aHOCH 3aTPYAHAIOT NEePeABHIKEHHE.

14,29, Tlpu sxcoayaTauuy aBTOGETOHOHACOCOB MOXKHO BHACIHTH
TPH 'regléonux pexuMa paGoTH: 10 MuHYyC 5°, p0 MuHyc 25°C H KO MH-
nye 40°C,

Jns paGoTH NpH TeMmepaTypax HapyXKHOTO BO3LyXa X0 MHHYC
5°C GeToHOHacOCH He TPeGYIOT MONOJHHTEJbHHX SaTPaT Ha YTeIJeHHe.
MoxHo npuMeHsaTb OOHuHHe GeToHOHacock, st paGOTH NpH OTpHua-
TeJAbHHX TeMneparypax Ao MuHyc 25°C y 6eTOHOHacocoB HeoGXOZHMO
YTeNASTh BCE Y3/AH M [ETalNd, KOTOpHe compHKacaoTca ¢ OeTOHHOR
cMechio, IIpH 3TOM HeOGXOAMMO OCOGEHHO IepMETHYHO IO METOAy Tep-
MoCa yTemIaTh TPYOONPOBOAH H OCHOBHHe y3JH GeToHOHacoca, 4ToOH
COXDAHHTb HauaJbHYIO TeMIepaTypy GeToHa,

Jlaa sKcnayaTanHH OpH SKCTPeMAJNbHHX TeMIEpaTypax X0 MHHYC
40°C, kpoMe yTen/eHAss OCHOBHHX ysJOB GeToHOHacoca, Tpebyercs Ho-
NOJIHUTE/IHO OTOrpeB YTelleHHOro GeToOHOBOAa TyTem oGorpesa TpyGo-
npoBOAa THOKHMH HArpeBaTe/bHLIMH JJIEMEHTaMH, @ TakXKe MNOARepHKa-
HHEM 9TOrO Tellla YTeIlIHTeleM,

14.30. B mectax paGoTn aBTOGERTOHOHACOCOB 3a6/arOBpPeMeHHO 006%-
saTenbHO JOKHA OBITb AOCTAaBJAEHA ropsyas Boja B YTENJEHHHX eM-
KOCTfIX HJIH NOXBeNEHH TPYOH ropsuero BOZOCHAGKEHHS ¢ BOAOpa3aGop-
HOH apMaTypoi AJs NPOMBEIBKH GETOHOBOJAOB. B HCK/IOYHTENBHHIX Cily-
4asx JOMyCKaeTcs NOABO3Ka ropsvyefi BOAH BOJNOBO3HEIMH aBTOMOGHJS-
MM B IUCTEpHAX.

14.31, Ipu BuaepxuBaHuu GeTOHa B KOHCTPYKUMAX NMPH TeMmepa-
Type HAapyXHOro BO3LyXa HHxe MHHyc 40°C MOryr HCIOIb30BaThCA
KOMGHHHPOBaHHbIe METOXH 3HMHEro GeTOHHMPOBaHHA:

npHMeHeHHe GeTOHOB C NPOTHBOMOPO3HLIMH A06aBKaMH C 3JEKTPO-
npgrpeaou GeTOHa M ¢ 3aME[JIEHHHM OCTHIBAHHEM B YTeIVIEHHOK oma-
ayGKke;

nprMeHeHue MHOroofopaYMBAEMHX TeNAAKOB (0COGEHHO M3 CHEHTe-
THYECKHX MAaTepHaJiOB) B COYETAHHH C 3JIEKTPONporpesoM 6eToHa H mpo-
THBOMODO3HHIMH J0GaBKaMH.

14.32, IIpu ycrpoficTBe MOHOJHTHHX (PYHRAMEHTOB MOXKET HCHOJb-
80BaThCA CHOCO6 yKJNaaky GeToHa Bpacmop ¢ MepaaniM rpyHtoM. Ha
NpOCajiOYHHX H HECHEMEHTHPOBAHHHX JbAOM CYXHX MEp3/HX TpyHTaXx,
CMOocOGHHX K OGpyLIeHHIO, HCNOJAb30BaHHE crnocoba GeTOHHPOBAHHA Bpac-
nop sanpemaercs.

OrHocutenbusifi paguyc oTTamBanus A onpexensior no QopMmyae

A-=—a—-= Ky 0,2y + 0,8B) (t — £r) + A3 L] -- 4300 %—
b I+=- )
80 W—Wy
Yok 100
(82)
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rAe @ — DPacCTOSHHE OT CepPefMHH KOHCTPYKUHH RO Kpas OTTaABIIEro
rPyHTa N0 MEHBIIEMY CEYEHHIO B INIOCKOCTH OCHOBAHHSA, M;
b — paccTosHHe OT CepefHHH A0 Kpas KOHCTPYKIHH B STOM CeueHHH, M;
Yo — o6beMHE Bec yaIOXeHHOro GeroHa, Krim°;
B — Kon4ecTBO BOAH 3aTBOpEHHS B GeTOHHOM cMecH, Kr/m®;
Yex — 0ODEMHEIR BeC cKeneTa pyHTa, Krimd;
ts — TeMnepaTypa GeTOHHO cCMeCH B MOMEHT yKJaaikd, °C;
t; — TeMIepaTypa BeYHOMEp3JIOrO IPYHTa B MOMEHT YKIajiKH GeToHa, °C;
A9 — KOJIMYECTBO SK3OTEPMHUECKOr0 TeMJia, BRIAC/IAEMOr0 KHJIOIDaMMOM
IleMEeHTa 33 MepHOA TBepAeHH: GeToHa, K K/Kr;
Il — copepxanne uemMenta B GeTOHHO! cMecH, Kr/m®;
4300— pacxopn Tenna, KAX, Ana smextponporpesa 1 M3 GeroHa, MpHHA-
Thlfl yeaoBHO paBHEIM 50 KBT-u/M3;
h, — ray6uHa NOTPYXEHHS 37IeKTPOAOB B MacCHB GeTOHA, M;
H — rny6Guna 3a7103XeHHs GYHAAMEHTOB, M;
W — BJaaXHOCTB I'pYHTa 1o Macce, %;
W, — KOHYeCTBO He3aMep3lleit BOAK B rpyute, %;
Ku— zona Temna OT YJIOXKEHHOro 6eToHa, PacCeHBAIOLIErocs B BEUHO«
MEp3N0oM TPYHTE NPHHHMAETCA, Kﬂ)KZ

npy GETOHHDOBAHHH MOX3EMHOX KOHCTDYKUMH 0e3 BHXOAa ee Ha
AHeBHYI0 moBepxHocTb Ky=1; Ipu BhIXOZe Ha IHEBHYIO NOBEPXHOCTh
K=}?,5 npu H=1—15h; K=0,7 npu H=15—2h; K=0,8 npa H=2—
-3

14
rpe h— my6m{a CE€30HHOT0 OTTaHBAHHA IPYHTOB;
H — rny6una 3anoxenus GyHAAMEHTOB,

14.33, Ina ymeHblIEHHS OTTaHBaHHA BEYHOMEP3JOro FPYHTA B OC-
HoBaHHH (yHRaMERTa YCTPAaHBAIOT TENJIOH3OJSLHOHHLE NPOCJAORKH.

Tennousonsuuonnas npocaokka YCTPAHBAETCA NYTeM OTCHOKH Ha
OCHOBaHHe CJ0A CYXOro necKa, 10 KOTOPOMY YKJAaAHBAaOT XCPEeBAHHBIA
6pycuatnift Hactua (nmpua, 19).

TosuHYy OTTAfBLIEro CJNOA B ITOM: CAyYae MOMKHO ONPEENHTh N0
SMIHpHUECKOR dopMyie

0,1
Ap=A ———, (83)

8
0,1 4+—
’+A

rae 6 — To/mMHA TENJIOH3OMALHOHHONK MPOCHOAKH, M;
A — K03 dHIMEHT TeNJIONPOBOJHOCTH MaTepHajda Mpociaoikd, Br/(m+°C).

14.34. TIpn GeTOHHPOBAHHH MaCCHBHHX KOHCTPYKUHRt ¢ My=3 nesne-
€006pasHO Ha OCHOBAaHHe YKJaILIBATL HEPasorperyld GETOHHYI0 cMech
cnoem no 20—30 cM, Mo KOTOPOMY 3aTeM YKJIafuBaTh cj1oft mogorpetof
GeToHHOf cMecH.

14.35. Ilpu ycrpoficTBe CBafiHHX (YHZAMEHTOB C 3aMOHOAXYHBAHH«
€M HHXXHErO KOHIA CBafi-CTOGK B KOpeHHHIe HOPOAH MOHOJHTHHM Gero-
HOM (pacTBOpOM) mpeaycMaTpHBaeTcss obecneueHHe Hafopa HPOYHOCTH
JABYMSA COCcOGaMH:

3JIEKTPONIPOrPEBOM CTEPHKHEBHIMH SJIEKTPORAMH;

NpHMeHEHHeM pacTBopa C MPOTHBOMOPO3HHMH H0GaBKAMH, COCTaB
KOTOPHX Ha3HAYaeTcs B 3aBHCHMOCTH OT TeMIepaTypHl FPYHTa Ha YpoB-
He HHXHEro KOHIA CBAM H HapYXHOTrO BO3AYyXa,

14.36. Ilepex HayasoM GETOHHPOBAHHA HEOOXOAHMO ONDEAGIHTH
OCTATOK WIIaMa B CKBaKHHAX C IIOMOINBIO METaJNHYECKOTO INyna, Oomy-
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PHc. 66, Cxema pasmelleHHs oGopy/0BaHHa AJAx siekTponporpesa cBafl
{ — tparchopmarop cunosoft; 2 —kaGens THna I'PII 3X70-+1X10; 3 ~ rpancdop-
MaTOp noHMXalom#f AAR sneKTponporpeBa GergHa; 4 — SPIT; § — nposox THna
ATIP 130—150 Mm% 6 — npoBoj xumm xou’uy-rannn 3NeKTPOAOB cBafi Tmna
C 120 um

cKaemoro Ha TpocHKe, OCTaTox nilaMa He JAOMANeH npeswmats 10 cM.

14.37. Tlpu saekTpomporpese cpafd OOBASHBAETCA 3JICKTPOAAMH H3
OPOBOJIOKH AHaMeTPOM 6—8 MM ¢ MOAKMIOUEHHEM KaXKAOro SJEKTPOAa
Ha oxny ¢asy. Jaa smexTponporpeBa csaii LONOJAHHTENHHO YCTaHABJH-
Balorca TpauchopMaropn Tuna TM-100, VIIB-60 ¥ mp., mpoxnanmsa-
I0TCH HA KOJAax MarucTpajbHhe H OTBeTBASIOIUME KalespHble JIHHHH,
cxeMa KOTOPHX NOKazaHa Ha pHe. 66. Kontpons 3a HaGopoM mpouHocTH
pacTeOpa B MecTe 3AIIEMJIEHHA CBaH OCYMIECTBJIAETCA MO TeMreparyp-
HoMy rpadHKy, MOCTPOSHHOMY IO 3aMepaM TeMOepaTypH B TepMOMert-
pHYecKOfl CKBaxuHe M3 cTaJbHol TPYOM AuaMeTpom 42 MM, YCTaHABJH-
BaeMoil OJHOBpEMEHHO CO CBaefl,

14.38. [opsaox norpyxennst cBaft-cTOEX ¢ saweM/IeHHeM HHMCHEro
KOHIA B KODEHHHE CKa/bHbie MOPOAH, NpHMEHsemMble IPH 3TOM 060pyno-
BaHHe, HHCTPYMEHT U MaTepHaJbl MPHBeAeHH B npua. 20.

14.39. Ilpn GeTOHHPOBaHMH KOHCIPYKUHI B KOTJIOBaHAaX MOXFOTOB-
JICHHHA NOJA GeTOHHPOBaHHE KOTJIOBAH JO/MKeH OHTh 3allHILEH OT IPYyH-
TOBHX BOJ H aTMOC(epHEIX OCAJKOB, a TaKXKe JOMKHA GHITh NPHHATH
MEpH, YTOGH TPYHT He OTTaMBaji B JCTHuAA nepuoz.

14.40. BeToHHpOBaHHe AOJXKHO HAYHHATBCS CpPasy Mocde OKOHYAHHS
fIOATOTOBKY KOT/IOBAHa M IO BO3MOXHOCTH BecTHCh 03 mepepuBa ¢
TIMATeJbHHM YTJAOTHenueM cMecu. Bpems, neo6xozumoe mas HaGopa Ge-
TOHOM 3aJaHHOH OTHOCHTeJNbRON NpodyHOoCcTH (Oe3 AOGABOK — YCKODHTE-
Jiefi TBepAeHusT), NpuBeJeHo B Tab. 65.

1441. Ins yckopeHus TBepfieHHf GeTOHZ B BEeUHOMED3AHX rPYHTAX
MOI'YT HCHOJNB30BaThc XHMHUecKHe nobapku-yckopurend. IIpu BHGope
BHJI2 B Ha3HagyeHis J03HPOBOK XMUMHYECKUX AobaBok CACAYeT YIRTHBATL
BO3MOXHOETb MHTPaluH coJeft H3 OETOHa B TPYHT, CHAXKEHWE Temnepa-
TYPH 3aMep3anusi IPYHTa B KaKk CJEACTBHE yMeHbUICHHe Hecymleft cro-
co6HOCTH (PYyHZaMeHTa,

Tlpx CKaabHHX W HeNpOCAZOYHHX TPYHTAX OCHOBAHHA MHUTPANHH CO+
nefi A3 6eTOHAa B IPYHT He YIATHBACTCH,
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14.42, PexomenayeMue A0O3HPOBKH XHMHUECKHX MOGABOR — YCKOPH-
Teneft TBepACHHS NMPH GETOHHPOBAHHM B HECKAaJbHHX MPOCAXOYHHIX
rp%n'ragcl npu TBEPAOMEP3JNOM HX COCTOSHHH NPHHAMAIOTCH  COTJIACHO
Taba. 61.

Mpu GeroHupoBaHHH KOHCTPYKIHH, AJAA KOTOPHX HPeAyCMaTpHBaer-
cs OTTauBaHHE OCHOBAaHHS B ICPHOR JKCIJyaTaliuy, a TaKxke NPH BO3-
BeJICHHH KOHCTPYKUMA HA HENPOCANOYHMX H CKAaJbHbIX IPYHTaX KOJHYe-
CTBO NPOTHBOMOPO3HHX A0GAaBOK clejyerT Ha3HadaThb B COOTBETCTBHH C
Ta6a. 36.

14.43. aa suMHero NpoH3BOACTBAa PaGoOT HA OTKPHTOM BO3AyXe KOH-
CTPYKTHBHOE pellleHHe LOKOJbLHHX MOHOJNATHHX NepeKpHTHH, oOnmparo-
INAXCA Ha cBafHHA (yHRaMeRT, AOMKHO ofecneynBaTh BHIIOJNHEHHE MPO-
necca GeTOMUPOBAHHA B OAHY Ouepefb HA BCIO BHICOTY NEPEKPHTHA.

TIprmenenue GeTOHHPOBAHHA B ABE OYEPEAY, CHAUANA KOHCTPYKIHA
POCTBEPKa, 6a/IOK, KAHAJNOB M T.A. C BBHITYCKOM NONEpEYHOR apMaTypul

Cropocme Bempa , M[ ¢
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Puc. 67. I'padux npefeaAbHEX TeMIePaTyp f M CHAbl Berpa V, NPH KOTOPHIX 3a-
OPEmEHO NPOH3BORHTH GeTOHHbie PAGOTH HAR OTKPHITOM BO3AyXe AJA NPHOPEXKHBIX
pafionos CepepHofi so0HH

{ —30Ha paGouydX TeMnepaTypHO-BETPOBHX YCJIOBHA; 2 — rpamANa 30HH oforpesa
pabouux; 3 — rpaRuNa OpeKpalleHHs NPOH3BOACTBA pPador
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ANl CBA3H ¢ GeTOHHpYEMEIMH OoObeMaMH BTOPOH Oyepexw, He fABJIAETCR
paLHOHAJbHLEIM NPH NMPOH3BOACTBE PaGoOT.

14.44. Cxema opranu3auuy GeTOHHHX PaboT JOMKHA ONPERENATHCA
C YYeTOM XECTKHX OTPAHMYEHHH Ha MEPHOAH MPOH3BOACTBA PaGoT H3-32
HeGAAaroNpHATHHX YCJAOBHH, PasHO BJMAIIIMX HA MOPOH3BOAHTENLHOCTD
TpyZa (puc. 67).

14.45. YciaoBusi NPOH3BOACTBA PaGoT 1O BO3BEACHHIO MOHOJHTHBIX
KOHCTPYKIH#, OCHOBHHE CNOCOOH M TEXHOJOTHUECKHE CXEMH, a TaKxke
CPOKH NPOH3BOACTBA PaboT HOMKHH HA3HAYAaThCA C YYeTOM H3MEHEHUS
TPYAO3aTPaT H CTOHMOCTH HX BHIIOJIHEHHS OT MeECALEB roga H MepsJoT-
HO-TPYHTOBHX YCJOBHE NJIOILAAKH CTPORUTENLCTBA.

14.46. Pacyetoe romoBoe (KBapTa/bHOe, MECAYHOR) KONHYECTBO pa-
GOYHX CMEH JOJIXHO onpelenaTbcs No Gopmysne

PcM=(ﬂn—ﬂn‘—ﬂM)Kc: (84)
rie Ax— KaleHgapHasd NPOAONKUTETbHOCTh NMEpHOZa roga (kBapraJa,
Mecsia), AHH;

Mn — KOJHYECTBO NPA3AHUYHEIX B BHIXOAHHX JHel;
Hx — KonnuecTBo HepaGounx AHed H3-3a HeGAAroNPHATHHX METEOpPOJIo-

THYECKHUX YCJIOBHI;
K¢ — kosHuecTBO pafouux CMEH B CyTKH.

15. 3JEKTPOOBOPYAOBAHHE
OBIIME ITOJIOKEHNWSA

15.1. Pacuer, MOHTaxXX H SKCIJYaTalHst 3JeKTPooGOpYAOBaHHs, a
TakKe 3/JeKTPOCHaGKeHHe NPU JeKTPoTepMooGpaboTKe GeToHa HeobXo-
JHMO OCYIECTBJSATH COIMIacHO TpeGoBaHHAM «[IpaBma ycrpoficTBa aJjex-
TPOYCTAHOBOK» H <«IIpaBHsI TeXHHUeCKOH SKCIMIyaTaUdH 3J1eKTPOYCTaHO-
BOKS.

15.2, Mecra yctaHOBKH TpaHC(GOPMATOPOB M paclpefesuTeNbHbX
YCTPOACTB, CXeME KOMMYTAlHH 3JEKTPOROB HJIH YCTPOHCTB AAA JAEKTPO-
pasorpeBa M 3jieKTpoHarpesa GeroHa Heo6X0AUMO BHIGMpaTh € pacueToM
VZAOBJIETBOPEHHS CJALYIOLIHX TPeGOBAHHNA:

BO3MOXHO MEHbllee KOJMYeCTBO NEepPecTaHOBOK TpaHC(OpPMaTopoB H
pacnpeAe/HTENIbHEIX YCTPOHCTB;

HaHMeHbLIAs TPYAOEMKOCTb MOHTAaXa, 06C/AYKHBAHHA ¥ JEMOHTAXKA,;

MHHHMAaJbHBIA PacXoX Kabejel H IPOBOAOB.

15.3. TpanchopmaTopH, pacnpefesuTeNibHBE YCTpoficTBa H Kabenn
cJefyeT pasMellaTh B CTOPOHe OT 30HH ABHXKEHHA Tpamcrnoprta. Ilpu
TepeceueHNH AOPOT K BPeMEHHHIX NpPOe3fioB KaGenaH u npoBofa NOJKHHE
OLITb NMOJABEINEHH HAa BLICOTE He MeHee 6 M MM YJIOXKEHH B rPYHT B TPY-
6ax MM cHelHaJbHEIX Kopobax.

15.4. Kaxasuii cu/oBofi MJIH NOHMIKAIOMUA TpaHcdopmaTop, HCHOMb-
3yeMHBIH JJs 3JIeKTPOTEpMOOGPAbOTKH 6GeToHa, XOJKeH HMeTb, KaK Npa«
BWJIO, pacnpejenurte]bHH WHT. Boasne mporpeBaeMoit KOHCTPYKIHH He-
06XOAMMO YCTAHOBHTb K/JeMMHHE KOPOGKH (COQHTH) and MpHCOEXHRE-
HHMS K HHM NPOBOJOB, CHYXAIIHX HEMOCPeACTBEHHO IJIfi MOABENCHHS Ha-
IPAXKEHUA K 3JIEKTPOAAM, SJEKTPOAHHM IIHTAM, IHTAM rpelomeRt oma-
Jy6KH, SJeKTpPOHArpeBaTe/JbHEM  ycTpoiictBaM, C ue/bio NOBHIICHHA
6e30IacHOCTH COSAHHEHHA H HANEKHOCTH KOHTAKTOB, a TaKXe CHH-
JKeHHA TPYAOEMKOCTH NPHCOEAMHEHHs NPOBOAOB CJENyeT HCHO/b30BATh
pasbeMsl.
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TPAHC®OPMATOPLI

15.5. na anekvpocHaGxeHHs mpH 3JeKTpoTepMooGpaborke Gerona
Heo6XOAHMO NpPHMEHHATh TpexdasHwe chAOBHe TpancdopmaTopw THRA
T™ uau TMO.

TpanchopmaTops BHGHPAIOT C NEPBHYHHM HamnpsXKeHHEM 6 wax
10 xB B 3aBHCHMOCTH OT HaNpPsXKEHHA BHICOKOBOJIBTHON JIHHHH, OT KOTO-
pofi OCYILIECTBJIAETC SAEKTPOCHaGKeHHe CTPOHTENbHOro ob6bexra. Bro-
pHUHOE HAMpsXKeHHe TPAHC(HOPMaTOPOB AOJKHO cocTaBHTh 0,4 KB. Kpar-
Kas TeXHHUECKasd XapPAaKTEPHCTHKA MAcHSHHX TPEX(asHHX CHJOBHIX TPaH-
cdopmaTopoB npuBesena B Taba. 66.

Ta6auma 66
Mapxka MotnrocTs, XB-A CTOHMOCTS, PYG.
TM 63/6 63 305
TM 63/10
TM 100/6 100 415
TM 100/10
TM 160/6 160 560
TM 160/10
TM 250/6 250 750
TM 250/10
TM 400/6 400 1080
TM 400/10
TM 630/6 630 1600
TM 630/10
TM 1000/6 1000 2100
TM 1000/10

VkasaHHbie TPaHCHOPMATOPH MacC/sAHHIE C €CTECTBEHHHM OXJaXKzes
HHeM. Yncsio B 3HaMeHaTejsie MapKH O3HA4aeT NMEPBHYHOE HaNpsKeHHe B
KujoBoAbTax, Bropuanoe HanpskeHue Bcex TpaHcdopmaropos 400 B.

IIpa HEOGXOZHMOCTH pacnpeRe/ieHHss BTOPHYHOrO HANPAKEHHA Ha
HeCKOJIbKO CHJIOBHIX JIHHUI ¢ BKJIIOYEHHEM H OTKJIOUGHHeM HX B Pasjui-
HOe BpeMsi PEKOMEHIYeTcs HCIOJb30BaTh KOMIJIEKTHHE TpaHchopMaTop-
Hele noacrannuu (KTII), B cocTaB KOTOPHX BXOAHT mxa? paBJjeHus,
KTII sunyckalorca MomHoctsio 60, 100, 160, 250, 400, 3gn kB:-A Ha
nepeHYHOoe Hanpsixenue 6 mau 10 KB u BropHuHOoe HanpaxeHnue 0,4 kB.
KTIT momuoctbio fo 160 kB-A BHIycKalOTCA B BHAE OAHOrO arperara,
srJouaowero Bee yerpoficrsa. KTIT momuoctsio 250 KB+-A H BHIIe mo-
CTaBNAIOTCS KaXAafA B BHAE HECKOJbKHX OTAENbHHX YCTpofictB (TpaHce
¢dopmaTopa, mkada ynpaBieHHd H T, 1),

15.6. [Ana nonyueHHss MOHHXKEHHOIO HANPSKEHHS HJA SJMEKTPOTEP+
M006pa6oTKn GeTOHAa CJexyeT HCIOJNb30BATH CHelHaNbHHe TpexdasHue
NOHEXaMOIKe TPaHCGOPMATOPH s SJeKTponporpeBa GeroHa (Tabm, 67).
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TaGannxa 67
Hanpsaxenue, B Cuna voka, A
Mapka TpaHc- MomuocTs, Macca, CroumotTe,
dopuaropa xB-A NepBHYHOE BTOpHYHOE nepBHYHOE BTOPKRYHOE ke Tafepems, we PYG.
TCIIK-20A 20 380, 220 {12,6,22, 38, — 480, 320, | 260 775X 775X 740 180
48, 62, 101 240, 160,
120
TMOA-50 50 380 49, 60, 70, | 76, 65, 53 | 239, 418 473 9803930 X 1232 260
85, 103, 121
TMOB-63 63 380 49, 60, 70, | 96, 82, 69 ( 301, 520 900 ( 1150X1200X%890 280
85, 103, 121
TMO-50/10 50 380, 220 50, 61, 87, 131, 76 670, 470, 890 | 1450X 1290890 250
106 320, 270
TM-75/6 50 380, 220 50, 61, 87, 131, 76 572, 470, 650 | 1050X1290X740 290
106 330, 272

[TpauMeuanusa: 1. Bee Tpancpopmaropn Tpextpasuwe, TCITK-20A ‘¢ BO3AYWHHM OXJIaXACHHEM, OCTAJbHHE —e

¢ MaCasgHhbIM,

2. Tpaucpopmarop TMODB-63 Bumyckaercs Takxke B Bhie KoMmjiexTHok moxcrannun KTI1-63-OB co mxadoM
ynpasJeHHs Ha OOMMX cajaskax. B TaGamme yKkasaHu raGapurHbie pasmep KTII-63-OB.
3. Tpancopmaropn TMOA-50, TMO-50/10, TM-75/6 npOMHILIEHHOCTHIO He BLUTYCKAalOTCH, HO HMeOTCA B CTPOH-
TeJILHHX OpPraRH3anHsAX.
4. BeJlHuHHLI BTOPHYHOTO TOK2 AaHH HJjis TeMIepPaTypH okpyxaioilero sosayxa 25°C.



Tlpu mcnonb3oBaHWH OAHODASHHX NOHMXAMIMKX TpaHCHOPMATOPOB
HX PEKOMEHAYyeTCs KOMIOHOBATb MO TPH M BKJMIOYATh B CETh IO CXeMe
€TPEYrONbHAK® HAH <3BE3Na»,

SJIEKTPUYECKHE AITITAPATBI

15.7. BraoueHre H OTKIIOUEHHE HANPSAXEHHA B CHJOBHX Hemax pe-
KOMERAYeTCH BHMOJNHATH C MOMOUIbI0 MATHHTHHX HycKaresef, MaKeTHHX
BHKJIOTaTeNel, aBTOMaTHYECKHX BHEKmouateneft. IIpn orcyrcTBER yka-
sapHOfl aNNapaTypH BO3MOMKHO NPHMeHEHHe PYGHILHHKOB.

15.8. 3amuTy SNEKTPHUECKHX YCTPOACTB NPH 3SJNCKTPOTEPMOOGpa-
6oTKE PEKOMEHAYeTCS OCYIMIECTB/IATb C NPHMEHEHHEM TOKOBHX pejie HJH
ON2BKAX NPeROXpaHHTENeN,

YCTPOVICTBA AJIt IUCTAHUMOHHOI'O U3MEPEHHUS
U PETYJIUPOBAHHS TEMIIEPATYPbI BETOHA

15.9. YctpoiicTBO Ajsi AHCTAHUHOHHOrO KOHTPOJS H PEeryJHPOBaHHA
TeMHepaTypH GeToHa COCTOAT H3 AAaTUHKOB M NOKa3HBAIOUIEro (3amHCH-
BaIOMIET0) HAW peryiupynomero npubopa. Jatuuku pasmemaiorcs B Ge-
TOHE HAH B LEHTAaX rpeiomel oNanyGKH H COERHHAOTCA NPOBOAAMH C
MOKAa3HBAIOUIAM npHGOpPOM.

B kauecTBe AaTUAKOB PEKOMEHAYeTcs NPHMEHSTb TEPMOMETPH CO-
NPOTHBJIEHHS HJIM TEPMOMapH, B KauecrBe INOKa3HWBAlOWHX npHGOpOB
NPEMEHAIOTCA BTOPHYHHE NPHGODH ~— MHJVIWBOJBTMETPH, SJICKTPORHHE
MOCTH H noteHuHoMeTpH, TexHAYeckHe XapakKTepHCTHKH HEKOTOPHX HpH-
GopoB AN MHCTAHUHOHHOTO KOHTPOJSA H PeryJHpPOBAaHHA TEMNEpaTypH
GeTora nprBexeHb B Tab.. 68.

KABEJIM Y MMPOBOJA

15.10, TokonpoBoasmee ceueHne KaGesaelt W MPOBOXOB CJAEAYET NpH-
REMATb MO0 PaCYeTHOR TOKOBOA HArpyske, HCMOAb3YA JAAHHEE, NPHBEACH=
HHe B 1npna. 21,

16.11, CoennHenue MpoBOAOB M KaGejefi MexAy Co60fi, HX TpHCOe-
AHHEHHE K 3JEKTPORHHIM IUHTAM, IIXTAM rpelowwelt onany6kH, HHAYKTO-
paM, ycTpoficTBaM Ai HH(ppakpacHoro oforpesa H T. Il. PeKOMEHAYyeTCHA
NPOH3BOAHTb C TOMOIIBIO Pa3bEMOB.

YIIPABJIEHUE TEMIIEPATYPOH BETOHA
JJI BBIOAEP)KMBAHHUS 3AJAHHOI'O
TEMIIEPATYPHOI'O PEXHMA OJEKTPOTEPMOOBPABOTKH

15.12, PeryauposaHue TeMnepaTypH GeToHa N0 3aJaHHOMY PeXHMY
OCYMIECTBAACTCA NyTeM H3MEHEHHA HAMpPSIKEHHNA Ha SJEKTPOAAX HJIH Ha«
TPEBATENLHEIX YCTPORCTBAX, KOTOpOE BHNOAHACTCA  NEPHOAMICCKUM
BKJIOYEHHEM H OTKJIOYEHHEM HANPSKEHHs MJIH JKe COueTaHHeM OGOHX
NpPHEMOB,

YeM TOUHEE BHIEPKHBaETCA 3aZaHHKA TEMNEPAaTYPHEIA pexXHM
3/1eKTPOTepMOO6GPaGOTKH, TeM MEHbIE PACXOf S/JEKTPOSHEPTHH H BHIIE
KavuecTBOo GeTOHA.
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Ta6auma 68

JaBOR -RITOTOBATEN

TipuGopu Tun Texmuueckue AaHBLE
JaTauku

TepmomeTp  comporusie- | TCM-6097 IMpepenn H3MepeHHs OT

HES —50 mo 150°C, MomTax-
naga mmua or 80 a0
500 MM

TepmomeTp  comporuBae- | TCM-6114 TIpefientl H3MepEHHS OT

HASA MeAHHHA —50 mo 100°C, wMmacca
0,06 kr

Tepmonapa  xpomearxo- | XK Ilpenenn H3MepeHHd OT

JieBast —50 no 150°C, monTax-
nag aanHa 80 nam 100 mm,
macea 0,1 kr

IlokasuBawouHe
U YHOPaBAAIOmIHE
ycrpoiictea

MuannBoabT™MeTp  mHpO- | MP-64-02 JaT4HK — TepMonapa

MeTpHueCKnf, TIOKa3H- XpoMeJibKoJieBast, JHana-

BalOImHA, peryaHpylomu, 30H H3Mepenns or 0 xo

ORHOTOYEUHHNH,  ABYXHO- 300°C, BHemHee compo-

SHIMOHHHA TeBdenEe 150 OM, mpe-

JeJH TeMIeparypH OKpY-
Xapomel cpexd or —40
1o 60°C

Jononeurensran xapaxre-
PHCTHKA

3-1 31eKTPOH3MEPH-
TeJbHHX UPHGOPOB,
Epesan

YcrofivHB K MexaHuve-
CKHM BO3AeHCTBHAM, BHO-
POCTOEK, YZapOoCTOeK

To xe

YerofuuB K MexaHuge-
CKHM BO3JeficTBHAM

He ycTofiunB K MexaHH-
9eCKHM BO3JefCTBHAM
He ycrofiyne K MexaHH-
4YeCKHM BO3JeACTBHAM



MuanusonbTMeTp  mapa-
METpHYECKRH, y3xonpo-
$unbHER, noxaswBaOWKAK

MuanusoasrmeTp cTpe-
JIOYHHIH, MOKAa3hLIBAIOIHH

MuumpeonsTMeTp  CTpe-
JIOUHHH, NOKa3LBAIOIIHH,
peryanpyomun

IoTennuoMerp 3aeKTpOH-
HBIH, aBTOMATHUECKHAH,
MajioraGapHTHEHI, C JieH-
TOYHOH AHArpaMMo#, pe-
JEpyOmHl  12-rodeunnll,
IJIsl  PeryJHpoBaHHs BO

»o BCEX TOYKax ¢ GJOKHPOB-
@ xoit curnana

MBYV-46-42A

1I1-45-00

I11-45-01

KCII-2

JlaTank — TepMOMETp (O-
MPOTHBJEHHA,  Hpejehl
uaMepenuss or —50 RO
180°C, npememst Temne-
paTypH OKpykalomedn
cpean or —40 xo 60°C

Hartaux — Tepmomerp
XPOMeJIbKOBHE, npeae-
JB u3Mepenus ot 0 no

300°C, pHemsee compo-
THBJNeHEe 15 OM, Macca
3 xr

Jarauk — Tepmonapa
XpoMesbKoJIeBad, mpeAe-
46l H3MepeHHs or 0 Xo
300° C, npemenst TeMmepa-
TYPH OKpY:Kaiome# cpeAbl
or —40 po 60°C, BHel-
Hee CONPOTHBJIEHAE
150 Om

JaTuuk — TepmMonapa
XpOMesbKoJIEBadA, Hpeje-
JH u3MepeHHs oT —50
o 150°C

To xe

3-n  «JIbBOBNpH-
Gop», JIbBOB

To xe

Brmyck OrpasHyeH —
TOJLKO NO COTJACOBAHHIO
€ MOCTABIIAKOM
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Ipodosxenue raba. 68

Tipudops Tun TexnHYeCKHe RaHHME 3aB0R-H3roTOBHTENb mm“% xapare-
nggeuuuo;a:;gmﬂigﬂg I1IT-09M3 Haraux—repmonapa xpo-|3-1  «3aektpoas- | He ycrofume Kk MexaHu-
» ' MeJIbKOJIeBasl, Npefiesill H3- | ToMaTHKa», Holl- | veCKHM BO3AEHCTBHAM

TORa3HBAIOUIH, CaMONK- Mepeust or -—50 no( kap-Oua

wywnd, 12-roveunnst, ¢ 150°C

CHTHAJMH3HPYIOUIEM  YCT-

poficTBOM

Mocrt saekTponmHf, ypas- | HMII-209-M3 JlaTank — Tepmomerp co- | To xe To xe
HOBEIaHHHH, aBTOMAaTH- NPOTHBJIEHHS MeRHH1,
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Prc. 70. CxeMa yupaBlieHMs HMOYALCHHIM NpoOrpesoM GeroHa B MNOJYaBTOMarTR-

a — CUNOBON yYacTH; 6 — RHCTAHHHOHHOrO H3MeDeHHY TeMnepaTyph OGeTOH2; g—
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Tipu moGofi cxeme aBTOMaTHUECKOTO pEryJHPOBAHHA TeMNEPaTypH
6eToHa HeOGXO,ZIHMO nperycMaTpuBaTs BO3MOXKHOCTb PYYHOTO peryJjiH-
poBaHHAs IMyTeM BKJIOUEHUsI H OTKJIOUEHHS HANpPSKEHHS.

15.13. BujepxuBaHHe 3aHaHHOTO PEXHMa 3JEKTPOTEpMOOGPabOTKH
Getona oGecrnednBaercsi NPUMeHEHUEM ABTOMAaTHYECKOTO, MOJNYaBTOMATH-
9ecKOro HJH PYYHOTO ynpaBJeHHS.

Hau6onee Touno sapauHHii TemmepatypHEt pexxuMm GeroHa ofecne-
YHBAIOT aBTOMAaTHYECKHE CXeMH ynpaBieHus, BoamoxHo corMelleHHe
BCeX TpeX NPHHLUHKNOB B ONHOH cXeMe.

Ilpu aBTOMaTHUeCKOM pexHMe B o6GorpeBaeMuil GeToH HAH HA M-
TH rpeiollef onafyOKH YCTAHABJIHBAIOT AATYMKH TeMieDaTypH, a B CXe-
MY YIpaBjeHHS BKJIOYAai0T CPABHHBAIONIHE W HCIOJHHTEJbHLIE YCTPOil-
¢rea. Ha puc. 68 nokasaHa Takas cXeMa ynpaBJeHHS, B KOTOpO#t IpH-
MEHeHH B KauecTBe NycKaTeleli THPHCTOPH H HCHOJL30OBAHL JIOTMYECKHE
aJeMeHTH cHcTeMn <«Jlorukas, Cxema paspaborana DITIKB TI'nasceBkas-
crposs Muntaxctpos CCCP u B mauGoJsineil crenens ofecnevnBaer Tod-
HOCTb BHAEPKHBAHHA 33aJaHHOIO PeXHMa 3JeKTPoTepMOoGpaGoTKH Ges
TOHa.

an NOJYaBTOMAaTHYECKOM BHIACPXKHBAHHH PEXHUMA B KauyecTBe AaT«
uHKa TeMIepaTypH NpHMeHseTcs TemiepatypHoe pene PT, koTopoe ycra-
HaBiuBaeTcsi B GeTOH WJIH B IIHT rpeiomeii onany6kn. Uepes pene PT
TMPOKCXOAUT 3AMHIKAHWE W PA3MHKAHUA CHJAOBON LLMU: UPU AOCTHXEHHR
3ajaHHON TeMIepaTypH KOHTAKTH TepMOpeNe PasMEIKAIOTCH, OTK/IIOYaeTs
€Al NYCKATeJb W NOJa4ya HAMPSKEHHs NPEKPaIaercs; [PU CHHXEHUH TeMs
nepatypel (eTOHa HHiKe 3aJlaHHOR KOHTAKTH peJe 3aMbIKAlOTCS, BKJIO
qaeTcs nyckaTenp H 3JekTporepMoobpaGoTka GeToHa Mpoxo/aKaercs. Tae
Kas cXeMa Nokasasa Ha puc, 69,
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Prc. 72. CxeMa Gnaok-npuerapkn x KTI-0B-63 mas
BLEPKHBABER safamnoft TemnepaTyp GeroHa



Puc. 73. Cxema mxada ynpasieHHs
1 — KBONIKa MOXavyH HampsikKeHHsd Ha mKad; 2 — xopnyc; 3 — KHONKH AJg MOAAYR
HanpsXKeHHsl; 4 — CHI'RaXbHLIE JAMNBI; § — MaHEAb H3 SJEKTPOHUIOAMUHOHHOTO Mas
repHana; 6 — TymOjepn; 7 — CHJIOBEIE pasbeMb AJA HOAKAIOYCHHS HArpysKu}
8 — cuNOBas naneAb ynpaBJeHHA

Tlo mpuHUANY TNOMYaBTOMATHYECKOTO YNMpaBJeHHs JIOCTPOeHa cXeMa
AMOyabcHOro mporpeBa OetoHa, paspaborannas LITHUMOMTII (puc. 70).
B nporpeBaemuii GeToH ycraHaBiaHBaeTcs Tepmonapa ThHma XK, a ux
noxasaHAsl (QHKCHPYIOTCH SJEKTPOHHHM MOTEHUHOMETPOM MJH MHJIH-
BosibTMETpoM. C TOMOMBIO ChelHasibHEIX pene BpemMewH PB szamaerca
TIPOAOAKHTEABHOCTD BMAYILCOB NMOKAYM HATPAXKEHHA ¥ Tay3 MEXKAY HHs
MH AN oGecleyeHHs] B KaXIblil MOMEHT BpeMeHH GakTHueckoft TeMmmepa-
TYpH GeTOHa B COOTBETCTBHH C 33JaHHHIM DexumoM. Ha ocuore Takoft
cxeMbl CO3XAHA W MPOIINA HCIBTAHHS YCTAHOBKA HMMIYJBCHOrO MpOrpesa
Getona (cM. npui. 22).

Ilprn pyuHoM ynpaBieHHH SJEKTPOTEPMOoGpaBoTKoRt mojada Hamps-
WEHHR Ha 3/EKTPONBl HJIH SJEKTPOHATPEBATENHM NPOH3BORMTCA HAXKATH=
eM KHONKH aBTOMAaTHYECKOro BHKJOyaTens. KoHTposp 3a TeMmmepaTypoi
6eTOHa OCYLIECTBJISETCH C NOMOIIBI0 TEXHHYECKHX TePMOMETPOB HJIH MO«
K43HBAOIHX NPHGOPOB. ABTOMAaTHUECKHH BHIKIIOUaTe]b MNOJAET HAmpss
JKEHH¢ HAa MATHATHHA IIyCKaTeNb, KOTOPHIf 3aMHEIKaeT CHJIOBYIO Uelb
AN sMeKTpoTepMoo6paboTKu Gerona. Ilpu mocTHxkeHHE GETOHOM safaH«
HOR TeMnepaTypd HaxaTHEM KHONKH aBTOMAaTHYeCKOrO BHKJIOYaTENf
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Puc. 74. IpuMep cXeMbl MOHTaXa H PACHONOKeHAS HArpeBATEJbHHIX 9JeMEHTOB

a — pasMellleHHe HarpesaTeaed, 6 — Hapaanenbnas H [MOCIA¢AOBATeJAbHAA CXeMH
CoeRMHenusn sarpesatesiell; I — TAHu; 2 — nadenn H3 SASKTPOH3OAALUOHHOIO Ma-
TepHana

anexTpoTepMoobGpaGoTka GeToHa mpekpamaercd. [Tpumep Takoft cxemb
npHBeaed Ha puc. 71.

15.14. Jna #Hcnoab30BaHHsA HanboJiee gacnpocrpaue}moro TpaHchop-
MaTopa Aas snekrponporpera Geroma TMOB-63 B LIHUMOMTII paspa-
Gotana GnOK-OpHCTaBKa (CM. CXeMy Ha PHC. 72) K KOMIJIEKTHO# TpaHc-
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dopmaropuoki moacranuun KTII-OB-63. Ona oGecnegusaer mepexof
TpaHcOpMATOP2 @ HeNMPepPHBHOrO PEXXHMA PaGOTH HA NPEPHIBHCTHIR ANA
cofaiofeHAs 3aJaHHON TeMNepaTypul H30TEPMHYECKOro NporpeBa GeTOHA.

15.15. CxeMy ynpaBjieHusi coOHpaloT B WwKady ynpasienns. Ona
JIOMKHA UMETh TOKOBYIO 3aIUHTY B COOTBETCTBHH ¢ HOMHHA/bHOH HArpys-
Kofl. B KauecrBe mpumepa Ha pHC, 73 NOKasaHa KOHCTPYKIHs MWIKada
ynpaBaeHust A HOAK/IOUEHHA rpeomel onajy6kn CTHKOB.

15.16. HarpepaTesibHbie SJIeMEHTHI AOJIKHBI BKJIOYATbCA TAKHM 06-
pa3oM, uToOH 0GecneunTs paBHOMepHYI0 moda3oByK0 Harpysky. B ka-
YecTBe NpHMepa Ha PHC. 74 NpPHBEAEHH DPACMOJIOKEHME H KOMMYTalHus
HarpesaTe/NbHBIX 3JIeMEHTOB WIHTa rpewouielt onajqyOkH AJA SaMOHOJHYH=
BaHHs CTHIKOB,

YCTAHOBKH JJ1g 3JIEKTPOTEPMOOBPABOTKII BETOHA

15.17, JlnA CHHXKEHHA TPYAOEMKOCTH SJEKTPOTepMOOGpaoTKH U
yMeHbIUeHHsT NMPOAOIKHTENbHOCTH PaGoT m paGoT NO AEMOHTAXy Ha
KaxAOM MecTe paGoTH 0GOpynoOBaHHS HEOGXOXHMO CO3AaBaTh KOM-
NJIEKTHHE MepefiBHXXHHE YCTAaHOBKH, a TakXe APYroe clelHajbHoe 000-
pynoBaHue. TexXHHYeCKHe XaPaKTEPHCTHKH HEKOTOPHIX YCTAHOBOK MpH-
BeleHH B NpHa. 22.

15.18. Kaxpaa ycTaHOBKa JOMKHA BKJIOYATH CHJIOBYIO Hac¥b, YCT«
policTBa AJs H3MepeHHs TeMnepaTypH GeToBa H peryJiHpoBaHHs NpoLec-
ca TepMoo6paboTku, Kabenn W NpoBoAa AJsf BKJIOUCHHS YCTAHOBKH B
NHTAIOULYIO CeThb K NHTAHHA HAarpyskH, ycTpoficTBa JAJsf HEpEMEIleHHS
YCTaHOBKH (XOHOBYI0 4acTb, NOJO3bA), B pPsje CAydaeB— TelljHe MO-
MellleHHA AJS OonlepaTopoB. Bce arperaThl YCTaHOBKH JO/IXKHH  GBUTH
CMOHTHPOBaHH Ha OOILeH paMe HJH AOJKHA OHiThb obecneyeHa BO3MOXK-
HOCTh HX NpPOCTOro, 6HCTp0FO H MaJOTPYAOEMKOI'o COCAHHEHIA Ha MECTe
pabotn. Kabenn u npoeoja ROMAKHH, Kak NPABHJIO, COGAHHATBCA paszb-
eMaMH. Ha KaxZoM HOBOM MeCTe 3aTPaTHl BPeMEHH Ha NpHBeIeHHe
YCTaHOBKH B pafouee NOJNOXEHHe AOJKHH NPOAONKATLCA He Gosee of-
HO#R CL){GHH (ue cuntas nozsenerns JISII ans snekTpocHaGxKeHHA ycra-
HOBKH),

16. KOHTPOJIb 3A NMPOH3BOACTBOM PABOT
H KAYECTBOM BETOHA

16.1. [ToonepauuOHHHA KOHTPOJL M KOHTPOJb KaduecTBa O6ETOHA He-
06X0fMMO OCYILECTB/ATL B COOTBETCTBHH C TpeGoBanusaMu raassl CHull
I11-15-76 u ¢ yuetroM ocoGeHHocTefl, H3JOXKEHHHX B JAHHOM pasgese.

16.2. Buz npuMeHAeMOro neMeHTa HEO6XOAHMO KOHTPOJIHPOBATH MO
3aBOACKOMY RACHOPTY Ha KaKAYIO HapTHIO,

OfepIXaHHE TPEXKAJbIIHEBOIO CHJIHKATa H TpPeXKaJbLHEBOTO aJio-
MHHATa B IeMEeHTe YCTaHABJMBaeTcs IO ClpaBKe, BHCHJIAEMOA 3aBOJOM-
H3rOTOBHTEJIEM 1O 3aOPOCY CTPOHTENbHONA OpraHH3amuu.

16.3. Ilpu npuroToBjcHHE GETOHHOK CMecH HEOBXOZHMO OCYILECT-
BAATb KOHTPOJb 3@ OTCYTCTBHEM JIbZA, CHera, CMepsINHXCA KOMbeB 3a-
nounnTenefi pasmepom Gojee 10 MM, 32 TemmepaTypoit BOAW H 3anoJ-
HHTeJeH, TemaoepaTypoit GeToHHOR cMecH Ha BHIXOJe H3 CMecHTe/s dYepes
2 4, 3a xoHueHTpanueli pacTBOPOB A0OGABOK Nepe KAXKAHWM 3aLOJHEHH-
€M PacXoXHHX 6aKoB, HO He pexe | pasa B CMeHY.
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16.4. Tlpu TpaHCIOPTHPOBAHHA GeTOHHOM CMecH CJERYET NMPOBEPHTE
OTCYTCTBHE CHera H Halleld B TPAHCHOPTHHX CPEACTBAX, 4 TaKXKe BH-
HOJIHEHHE MEDONpHATHI 1O YTENEHHIO, YKPHTHIO H OGOIPEBY TPaHCROPT-
HEIX CDEACTB — He MeHee 1 pas3a B CMeHY.

16,5. o Haua/a YCTAaHOBKH onasnyGk#d HeoGXOAHMO NPOBEPHTHL: TOJ-
HHHY ¥ COCTOSIHHE YTEeNJHTEAR B IUIHTAX H KPeNJIeHHe 3aIMHTHOrO Ko-
XKyxa YTelJIHTe/si; MADKUPOBKY INHTOB rpeoliielfl onanybkH, HajlHIHe H
COCTOSHHE DPagheMOB; OMHYECKOEe CONPOTHBJIEHHe HarpeBaTteqefi B Kaxk-
JIOM ILHTE rpeiollei onanyGKH.

16.6. Ilepen GeronupopanweM HOMKHO OWTh MPOBEPeHO HanHuHe
TEAPOH3OAAUMOHHOTO MaTepHasta H YTENVIHTENA AAA YKPHTHA HeonaayG-
JIEHHHX MOBEDXHOCTEH H COOTBETCTBHE HX TpeGOBaHHAM TEXHOJOTHYE-
CKHX KapT.

16.7. Tlpu npeABapHTE/LHOM OTOrpeBe OCHOBAHHS HEOGXOJAMO KOH-
TPOJHPOBATH COOTBETCTBHE YTENJEHHS TPeGOBAHHAM TEXHOJOrHYECKHX
kKapr (cm. m. 1.3), a rakxe 1 pas B cMeHy TeMnepartypy HEmy4HHHCTOTO
OCHOBaHHA Ha ray6ute 0,3 M, a NMy4uHHCTOrO — Ha rayGHHe 0,5 M.

IIpr npeapapHTeNbHOM OTOTpeBe CTHKYEMHIX IMEMEHTOB HeoGXOxH-
MO KOHTPOJMDOBATH KaXAHMA Yac TeMIepaTypy B HOJOCTH CTHKA B ABYX
TOUKAaX — HA KOHTAKTE CO CTHIKYEMHIM 3/IeMEHTOM H C Oona/ly6kofi B yr-
Jy ceuenHs (cM. pasg. 13).

16.8. B mpouecce npeaBapUTENHHOTO SJMeKTpopasorpesa GeTOHHOM
CMeCH C/eAyeT KOHTPOJHPOBATL €e TeMNepaTypy B KaxAOf eMKOCTH AJA
pasorpesa, & Taxkme uepes 2 4 — sarycresanue GeTOHHOA CMecH B Npo-
uecce u nocae pasorpesa, [las SToH Hesnn PEKOMEHAYeTCS INPHMEHATDH
saekTpoBubpoBucKo3uMeTp (cM. nmpua. 11).

16.9. o nauana yknaaxu GETOHHOH CMeCH ROMKHO OHTb IPOBEPeHO
OTCYTCTBHE CHera # HaJeju Ha MOBEPXHOCTH OCHOBAaHAf, ONanyGKH, ap-
MaTypH, HA CTEIKYeMBIX NOBEPXHOCTSX,

16.10. B mpouecce ykaagk# GeTOHHOH cMecH HeOGXOAHMO H3MEPATH
ee TeMIepaTypy Ha rayGuHe 5 cM Hoclie yKJIaAKH KaxJOro CJIOs.

16.11. Tlo oxoHuaHHH GETOHHPOBAHHSA KOHCTPYKUHH (3aXBaTKH) CJe-
AyeT KOHTDOJHPOBATb COOTBETCTBHE YKPHITHA HeomaayOJeHHHX NoBepXx-
HocTeft 6eTOHa TpeOOBAHHSAM TEXHOJIOTHYECKHX KapT.

16.12. Tlepen nauanom sneKkTponporpeBa GeToHa AOMKHH GHTb BpPO-
BepeHBl Pa3MelleHne H KOMMYTAUHA 3/]eKTPOAOB, TOJUWIMHA 3aUHTHOIO
cnosa (NpH.Nporpese NJIaCTHHYATHIMA M INOJOCOBHIMH 3J€KTpojaMu), a
uepej Havanam oGorpesa B rpelouedt onany6ke — KOMMYTAUus [IUTOB.

16.13. Temnepatypy GeToHa B mpoilecce ero BLIACPXKHBAHHS He00-
XOJUMO H3MEpATh:

OPH TEDMOCHOM BHIIEDXKUBAHHM, NIPH BLIAEDKUBAHHH B TEMIsKaX,
napooGorpese ¥ B Hpolecce OCTHIBAHHA MOcJae 3JeKTpoTepMooGpaboT-
KH — KaXjne 2 y B nNepBHe CYTKH, Kaxanie 4 4 B nociaeaywomue 3 cyr
ul pa3 B CYTKH B OCTaJIbHOE BpPeMA BhIACPIKHUBAHUA,

DPH BHIEPXKHBAHHH GETOHOB C NIPOTHBOMODO3HHMH JAo(2BKaMu —
1 ;;asa B CMeHY o IpHOGpeTeHHsi GETOHOM NpPOYHOCTH, YKa3aHHOR B
m. 1.5;

IpH snekTpotepMooGpaboTke GeToHa B mepHoj NOfbeMa TeMmepa-
TYPH CO CKOPOCTBIO A0 10°C B wac—wuepe3 1 4, co ckopocTbio Gonee
10 (é B ya¢ — gepe3 0,5 4, B npouecce H30TEPMHIECKOro IPOrpesa — de-
pes 2 u,

16.14, TemmepaTypy BO3ayXa caefyeT u3MepaTh BOAH3H 3a6ETOHH-
PoBaHHOM KOHCTPYKUHH | pa3 B cMmeny.

16.15. Msmepenne teMmepaTyps GETOHHOH CMeCH NMepeX HagajioM H
B NpOLECCEe ee NMpeABapHTENLHOTO 3JIEKTPOPasorpesa B Ky3oBax aBTOCaA«
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MOCBAMOB u 6afbAX NO/IKHO MPOH3BOEHTHCA AUCTAHUHMOHNO C MOMOIUBIO
JIATYHKOB TeMTepaTyphL.

B xaxpaoi emxoctu cneayer pacmojnarate 1—2 paryuka. Hartunkm,
yCTAaHOBJEHHHE B 6aibsX, HEOOXORUMO COEJHHATh C IOKa3HBAIOLIHM
OpaGopoM ¢ NpHMeHeHHeM pa3beMoB, JlomyckaeTcs KOHTpOJb TeMIile-
paTypH pasorpeBaeMoit GETOHHONH CMeCH ¢ NMOMOMIbIO TEXHHYECKHX Tep-
MOMETPOB RPH OTKJIIOYEHHOM HANpPAKEHHH.

16.16. s usmepeHus TemmepaTypn GeTOHA B KOHCTPYKLIHH DeKo-
MeHAyeTCcs HCIOMB30BaTh AHCTAHUHOHHHE ycTpoficTBa (cM. Taba. 68)
au6o TexHHYecKHe TepMoMeTpH, JlaTuukH TeMuepaTypn He0GXOAKMO
YCTaHABAHBATL B CNELUHAJbHLIE TeMNepaTyPHHE CKBaX<HHHI ¥ HaXOJLHTb-
¢ B HHX Ha NPOTAKEHHH BCero BPEMEHH H3MepeHHs TemmepatypH. Cxsa-
WKHHB RODKHH OHTH 32IUMINEHE OT NMONAJaHusl CHUYUYEro yremJHTeas
BOPOHKAMH H3 PYJOHHOro Marepuaia. [Ipu HeOGXOZHMOCTH OTBEpPCTHA
nng JATYHKOB HAH TePMOMETPOB CjAeAyeT ycTpauBaTh B GOKOBOH oma-
ayGke.

16.17. Temneparypy GeToHa HeOOXOAMMO H3MEpATh B 30HAX HaH-
Goabllero OXJa)<ACHUs (YI/H, BHCTYNAIOUHE SJEMEHTH KOHCTPYKIHHA) U
Hanbosblnero HarpeBa (y SJEKTPOAOB, Ha KOHTaKTe C rIpelomeit oma-
JnyOKoft HJH C TPEIOIIHMH NPOBOAAMH, B MECTaX NOJABOJA Iapa OpH ma-
pooGorpese, B TeMJAKaX Ha ypOBHe HoJia H T. A.), Ha rayGuxe 5 cM or
NOBePXHOCTH GETOHA, a TAKXe B APE CeYeHHA MACCHBHBIX KOHCTPYKOMI
¢ MojyJieM TMOBEPXHOCTH 3 U MeHee,

ITpr uHAyxknuoHHOM HarpeBe Xene306eTOHRHIX KOHCTPYKUHE cO
CTepKHeBOH apMaTypoll Heo6X0AUMO H3MEPATh TEMIICPATYpy B CJiO€, IPHU-
JETAIOUIEM K apDMATYPHEM CTEPKHAM.

ToukH, B KOTOPHX NPOHSBOAUTCA H3MEPEHHE TeMIIepaTypH, AOJKHE
6HTb yKasaHh B TEXHOJOTHYECKOHi KapTe; HX NPHMEpPHOE KOJHYECTBO
onpefesseTcs H3 pacyeTa OAHOH TOYKH Ha kaxzane 3 M3 Gerona, 6 M
HJAHE KOHCTPYKIHH, 10 M? nnomann nepekpurtuiéi 0 40 M2 naomaan no-
0B M moxpuTHi. IIpH HCnoAB30BaHHH GeTOHOB C NPOTHBOMOPO3HEIMH
noGapKaMH KOJHYECTBO TEPMOMETPOB MOXeT OhTb YMEHbUIEHO JO ABYX
Ha KOHCTPYKLHIO HJIH 3aXBaTKy, GETOHHpYeMYIO B TeueHHe OJHON CMEHH.

16.18. B nponecce anexTponporpesa GeToHa, 0cOGEHHO B HauaJje
NOAbEMA TEMMEePaTyPH, HEOGXOAHMO C/eIRTb 32 MOBEPXHOCTAMH HpOrpes
BaeMHX KOHCTPyKuM#, B ciyuae HHTCHCHEBHOrO BBHIfeNCHHS H3 OeroHa
napa HeoGXOAHEMO OTKJIOWHTH HANpSIKEHHe W YCTPAHHTh IPHYHHY Iepe-
rpeBa (Majoe paccTOsHHE MeXAY PASHOAMEHHHIMH 3JJEKTPOXAMH, MEXIY
8/IEKTPOZaMH H apMartypoil subo MeTalIngecKoll omnanybkofi).

16.19, [Ipu anexTpoTepmoobpaboTKe ©6eToHAa HEOOXOAMMO cCpasy
Aocjae BK/IOWeHHs HANPAXKEHHA HA JIEKTPOAH HJH 3JEKTPOHArPEBATE/Nb-
HHE yCTpoHCTBAa M B AafpHedlleM depes 2 U HU3MEPATh CHIY TOKA H
HanpsxKeHue B TOKOMOJBOAMIIMX NPOBOJAX C NOMOINBIO aMmepMETpoB H
BOJILTMETPOB, YCTAHOBJCHHHX Ha MOHHXKalolleM TpaHcopmaTtope HAH B
HelH NepeMeHHOTo TOKa, XG0 € MOMOILBIO 3JIeKTPHUECKHX Kieiuel.

16.20. PesyibTaTil H3MepeHHs1 TeMiiepaTyphl 6eToHa M BO3ZyXa, CH-
JIbl TOKa H HanpfAXEeHHs CJACAYeT 3amHCHBATh HA TeMNEPATYPHHX JHCTAaX
(Ta6n. 69).

Temnepatypy GeTOHHON CMECH B MOMEHT OKOHYauys ee pasorpesa B
Ky30Be caMoCBajla HeoGXOjHMO 3alHCHBATL B CHEUHAJBHOM XKYpHaje
(ra6a. 70), a TakxKe B HaKJaJAHOH, HMelomeicA Y BOXHUTENS.

16.21. KoHTtposnb NpouHOCTH GeToHa OCYHWIECTBIAETCH TaK ke, Kak
B JIeTHHX YCJOBHSX, C M3FOTOBJEHHEM H BhiIepXKHBaHHeM 06pasLoB BO3-
Jle 3a6eTOHHPOBAHHON KOHCTPYKUHH H HCOHTAaHMEM HX Ha CXaTHe B
CAeAYIOIIHe CPOKH:
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TemnepatypRBfi aRcT
(npunoxenne K XypHasy GeToHHbIX M ikeae306eToHHbx pabor)

CrpouteNbHas opratiH3anus

Tabaunma 69

O6mBexT

KoucTpykuus

Mapka GeTona

O61beM 3aXBaTKH

Hara Hagaja GeToHHPOBaRHS, MHH, OKOHuYaHHe GeTOBHPOBAHHSA
q, MHH.
Temneparypa GSTOHHOR CMecH Ha BO3AYXe °C, 6eToHa 1O OKOHUAHHH YKAAAKH °C
TeMnepaTypa BO3AYyxa npu GETOHHPOBARHH °C
Hauaso Tenyiosof o6paboTku q. MHH.
TeMnepatypa Gerona, °C, B CKBaX#HaX Ne (cxeMa pasMe- IoKasaRu# 3MeKTPHYECKHX
IeHHA H HyMépauHH CKBaXHH lpujaraercs) npu6éopos TIpEMewanust (MponoAa-
EKRTEABLHOCTh H NPH-
Boexs TeManepg- GHHA OTKJIIOYEHHS
P TYPa Bo3- cHaa ToKa, A, MO HanpsXXexnHs, pe3yib-
Ayxa Hanpsi- dasam TATH OCMOTPA KOHCT-
2|13|4|5]|6})7|8]9 12113f14 ?Keéme. PYKUAHA H T. 1.)
1 | 2 l 3
IloanucH: mactep naGopaH? 3MEeKTPHK




Ta6auma 70

dopMa KypHAAA NPENBAPHTEJLROTO SAEKTpOpa3orpesa
GeTOMKON CMECH B Ky30BaX CAMOCBANOB

Zara, 2acw, Ne aBromamm- | O6neM Geton- | Temneparypa
MHHYTH OKOHYa- HR Holi CMecH, M® | pasorpesa, °C | [1PHMeuanne
HHS pasorpesa

TMoanuch onepatopa 1nocje Kaxaoi cMeHH

NpH BHAEPXKHBAHHH 1O cnocoGy Tepmoca, mpuMeHeHHH OeTOHOB ¢
NPOTHROMOpPO3HEIMH J00aBKaMH U BHAEPXHBAHHH GeTOHA H3 NpeaBapH-
TeabHON pasorpertoil cMecH — TPpH 06pasfa Mocie CHUXKEHHA TeMnepary-
pui OeToHa [0 pacueTHON KOHeuHoH (AJsA GeTOHOB ¢ NPOTHBOMOPO3HHMH
No6aBKaMu — 0 NPHOGPeTeHHs1 MPOYHOCTH, YKasaHHOR B 1. 1.5), Tpu
oGpasua mocje OTTAHBAHHA H TBepAeHHs 00pa3iloB B HOPMAJbHHX yC-
70BHAX B Teuenue 28 cyr, Tpu obpasiua nepej sarpyxKeHHEM KOHCTPYK-
LHH HOPMATHBHOM HArpy3Koii; nepex MCIHTaHHEM OOpasioB, XPaHHBINHX-
CA_HA MOpo3e, OHH JAOMKHH GHTb OTTaHHK npH Temnepatype 16—
20° C B Teuenne 4 u;

npu o6orpeBe MapoM HJH BHAEPKHBAHHH B TelJIsAKax — Tpu o6pas-
fla 0O OKOHYaNHH BHJIEPIKHBAHHA M TPH obpasua mnocje MOCAEAYIOLEro
28-cyTOUHOrO TBepPAEHUsI B HOPMAJIbHHX YCJOBHSIX.

16.22. Ilpu saexTponporpese, oforpeBe B rpewuiel onaiy6ke, mnpu
HHIYKIHOHHOM HarpeBe H HH(}pPAKpacHOM oGorpepe HmoaAepXaHHe B 006«
pasuax TaKoro Xe TeMIepaTypHO-BJAAXHOCTHOrO peXHMa, KaK B KOH-
CTPYKIIHH, NpPaKTHYeCKH HeocywecTBHMO. [ToaToMy KOHTPOJIL NPOYHOCTH
HeoGXOAUMO NPOH3BOAMTL NyTeM KOHTPOJs TEMIepaTypHOrO pexuma
TBepaenusa. CobaoieHne 3aXaHHOIO TEMREPAaTYPHO-BJAXKHOCTHOTO PeKH«
Ma obecmeynBaer (NpH COGJIOZEHHH APYTHMX TeXHOJIOTHYECKHX Tpe6GoBa-
HHiT) npuobperenne GeTOHOM K KOHIY BHAEPXKHMBaHUS MPOUHOCTH, yKa«
3ayHOfl B pasi. 4, a mocje OTTAHBAHHA U 28-CYTOUHOTO TBEPJECHHS NPH
temnepatype 18—20°C poctuxenne 95—110% Rqs. Kpome Toro, peko-
MEHJYeTCs onpefesiTh HNPOYHOCTH Hporperoro 6eToHa [0 €ro OCTHIBA-
HEsl Huxke 0°C HepaspywalOUHMH METOXaMH — YJbTPasBYKOBLIM, C §iO-
Molwbio oTanoHHOro Mosotka HHMHKM Moccrpos, a Taxkxke BHICBepJIMBaHH-
€M H HCIHTAHHEM KEPHOB.

16.23. B cayuae, ecny QakTHUECKHI TeMIepaTypHHH DEXHM BHAep-
XKHBaHus GeTOHa OTJIHYAeTCH OT NPOEKTHOrO (pacyerHoro), onpejeeHue
(pakTHUECKOK NpOoYHOCTH GeTOHa CJEeLYeT NPOH3BOJAHTHL C HCHOJb30BAHH-
eM rpadHKOB HapacTaHMs INPOYHOCTH Ha pHC, 2—4 10 MeTOXHKe,
apaJoruyHolt MpHBeleHHOA B mpuMepax pacuera (cM. n. 4.11), zmbo ¢
HCIONb30BAHHEM JAHHHX © HapacTaHHH IPOYHOCTH GETOHA, NPHBEAEHHLIX
B 1a61. 23—30.

TNpumep, Onpepesuts ¢ HCNOJAb30BaHHEeM Tal/HI HAPACTAHAA NPOU-
HOCTH (paKTHYECKYIO MPOYHOCTh G€TOHA, TBePJEIOIEro ¢ NOABEMOM TeMs
nepatypu ¢ 20 o 40°C B Tewennme 12 u, npu Temneparype 40°C B 7e-
gyenne 12 gacoB u ¢ nociepyomuM octhiBasneM no 0°C B reuerne 36 u.
Beron Mapkn M 200 na nopraanpueMente Mapku 400. Coxepxanue
C:A B ueMente 8%.
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Pewenue, Tlo Ta6a. 28 HaxoAHM, 4TO B IepHOJ NOLBEMAa TeMIepas
TYpH IpH CcpeRuell 7TeMIeparype &40+20) : 2=30° C GeToH Ha LEMEHTe
€ COOTBETCTBYIOLIHM coiepxkanneM CsA aa 12 u nproGperaer 25% Ros.
Yro6a ompeaenHTh NPOYHOCTb, NPHOOpPETEHHYI0 OeTOHOM B _mponecce
H30TEDMHYECKOro BhIEp:KHBaHHA, Haxoium B rpade 40°C («B») npou-
HOCTb, Oauskyio K 25% Rgs. Ona okasuBaerca paBHoil 30% Rge. TBepae«
une GeToHa, HAUMHAA OT 3TOW IpoyHoCTH, B Teuenue 12 4 npu 40° C npu-
BoaAMT K npuoGpeteHnio 55% Ry (BTOpas CTPOKa B Kpaiineil npasoii rpade
Ta6munn). [Mockonbky BMecro 25% Rz npuHaTo 30% Ras, ZOCTHIHY-
Tasi K KOHI[y M30TEPMHYECKOrO BhIAEPXKHBAHHsA IPOYHOCTH NMpHMeM NpHG-
JuKeHHO paBHOK 50Y Rys. B mpouecce ocThiBaHHA Tpu CPELHEH TeMie-
parype (40~0) :2=20°C B TeueHHe 36 u, HauuHas ¢ NpouHoctd 50%
Ry3 (B Tperbeit cTpoke Taba, 28 mpuHuMaeM OaH3Kyw Beaninny 48%
Ryg), Geron poctarHer mpouHocth 60% Ros (yeTBepras crpoka TaGnH.
uu B rpade 20°C «B»),

16.24, B cBsizu ¢ oco6HMu TpeGOBAHHSAMH K KadecTBy Oerona cie-
LUMaJbHEX BHICOTHEIX COOpY:KEHHH, GETOHMDYEMHIX B CKOJb3siliefi ona-
ay6Ke, M3 KamAOH NapTdH OETOHHOR CMECH C/IeAyeT HSFOTOBJAATH Je-
BATb KOHTPOJBHBIX 06pasnoB-KyGos ¢ pasmepoM peGpa 10 cM, Tpu 006-
pasfa HeoGXOXHMO HCNHITATH Mocae 28 CyT BHAEDKHBAHHA B HOPMalbe
HBIX YCJOBHAX AJs OmpefeneHHss Mapku OerTosa, OcrajbHHE 00pasubl
ClieAYeT XPaHATh BHYTPH COOPYxKeHHs Ha oTMetKe *0,00 B JepeBAaHHOM
AUMKE C IECKOM U YTelVieHHnM AuuimeM. CBepXxy fUMK AOMkeH OHTb
ykpbiT sjementoM TAINIL. O6pasunl ciaeayer BHAEPKUBATH IPH TAKOM
Xe pexnMe, Kak 0€TOH BO3BOAMMOrO COOPYXeHHS.

Tpu o6pasua Heo6XOZMMO HCHOHTATh Yepes 4 4 mocsie OKOHYAHHSA
oborpesa. OcrasnpHEe Tpu ofpasiia BLHIAEPXKHBAThH NOCJE NPOrpeBa Bosje
3a6eTOHHPOBAHHON KOHCTPYKUMH AO AOCTHXKEHHS GeTOHOM KOHCTPYKUHH
TIOJIOKHTENbHON TeMIlepaTypHl, 3aTeM —28 cyT B HOpPMaJbHHX YC/AOBHSX,
nocJjie 4ero HCIBTATh.

16.25. B caysasx, xorga npoektom mai TI'OCTom mpeaycmoTpen
KOHTPOJIb He TOJBKO NPOYHOCTH GETOHA NpH CXKATHH, HO H APYrAX ero
nokasareyeil (ROPOXHLIA GETOH, rMAPOTEXHUYECKHH GeToH H Ap.), HEOb-
XOJHMO HSIOTOBJSATb M BHACPIKHBATb, COTJIACHO yKasauuaM 1. 16.21,
COOTBETCTBYIOIIEE KOJMYecTBO oGpasuon. Ilph siexrporepmooGpaGoTke
GeToHa 3TH 06paslBl JAOKHH GEITh NMPOTPETHl B CHENHAJbHBIX (oOpMax
N0 pexuMy, COOTBETCTBYIOUIEMY TEMNEPATYPHOMY DEXUMY TBepACHHS
GeTOHa B KOHCTPYKIHH.

16.26. IInsa oGeciedeHHsi COOTBETCTBHA PeKHMa BHACPKHBAHHA 00«
PaslOB pexuUMYy TBepeHHs GeToHa B KOHCTPYKUHH PeKOMEHAYeTcH NpH-
MEHATb IePeHOCHYI0 KaMeDy ¢ TePMOPeryasiTapoM KoHCTpYKuUui Opr-
SHEpTOCTpOs,

16.27, Tlo OKOHYAaHHW BHACPKHBAHHA H PACMANYGKH KOHCTPYKIHH
Reo6X0OAMO NIPOMSBECTH €€ OCMOTP, Pe3yAbTaTh KOTOPOIO 3aNmHCHBAIOT«
€51 Ha TeMnepaTypHOM Jucre (Tabi. 69),

17, 9KOHOMHYECKOE OBOCHOBAHHE BBIBOPA CNOCOBA
3UMHEI0 BETOHHPOBAHHS

17.1. IlpenpapuTeJbHHE BHGOP ONTHMAJBHOTO CHOCOGA  3UMHEro
GeTOHHPOBAHUA OCYUIECTBASETCS MyTeM OT6Opa TEXHOJOTHYECKH BO3-
MOXKHEIX CHOCO60B, KOTOPBIf JOJKEH NPOBOAHTHCA B COOTBETCTBHH ¢
pasf. 1 gaBHOrO pyKOBOACTBA.
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17.2, OxkonuaTenbHuil BLIGop 3thdexTHBHOrO cnoco6a suMHero 6erTo+
HHPOBAHHS OCYIIECTBJAETCA CONOCTaBJeHHeM TeXHHKO-3KOHOMHYECKHX
nokasareqeff, paccuHThHBaeMHX Ha 1 M® GeToHa oONpeleneHHOro BHAZ
KOHCTPYKIHH,

17.3. Onpenenenxio noxasaresefl TeXHHKO-9KOHOMHYECKON OILEHKH
crnocoG0B 3MMHEro GEeTOHHPOBAHHA JOJXKHO NpPeAliecCTBOBATH Ha3Haye-
HHe CJeAYIOLIMX TEXHOJIOrHYECKHX, KOHCTPYKTHBHHIX H KJIHMATHUECKHX
¢akTopos:

1) mapka Gerona;

2) BHA ¥ MapKa LleMeHTa;

3) TpeGyeMas DPOYHOCTH K MOMEHTY BO3MOXKHOrO 3aMOpaxHBaHHA
HAY K KOHIlY TepMoo6paboTku;

4) THN H 'eOMETPHYECKHEe PasMePpH KOHCTPYKIUE;

B) Temmeparypa HapyXXHOro0 BO3ZyXa H CKOPOCTb BeTpa;

6) cyTouHH# NOTOK GetoHHOH CMecH;

7) BuA onaay6KH H yTENVIHTE/S.

174. KputepueM BHOOpa cnocofa 3uMHero GeTOHHDOBaHHS, COrJace
Ho «MHCTpyKUMH nO ompeneneHHI0O S5KOHOMHUeCKOH 5((eKTHBHOCTH HC+
NONMb30BaHHS B CTPOHTE/bCTBE HOBOH TeXHHKH, H306PETCHHH M palHOHa-
JH3aTOPCKHX npeanoxenuits, (CH 509-78. M., Crpoituznzar, 1978), sB-
JIOTCA NPUBEAeHHble 3aTpaThl /], MHHHMYM KOTODHX CBHACTE/NbCTBYET
0 ero 3(peKTHBHOCTH:

;= S; +0,15K;~min, (85)
np srou 8, = 1,09C} g + Coart 1,153, (36)

rae S; — obulas crouMocTts cnocoba, pyo.;
K't — €AHHOBPEMECHHbIC 3aTparH, py6‘;
C\ap — CTOHMOCTb MaTepPHANOB, AJA KOTOPHIX HEOGXOAUM y4YeT TpaHc-
TIOPTHHX PacxoAos, py6.;
"
C\jaq— CTOHMOCTb OCTA/IbHBIX MATepHaNoB, pys.;
3¢ — 3apaborHas naara, pyob.;
1,09 — xo3dHUHEHT, YUHTHBAIQUIHA TPAHCIOPTHO-3aIOTOBHTEbHEE pac+
XOJbl;
1,15 — xoaduuHeHT HakJaZHBIX PacxoloB K 3apaloTHOH MJaTe,

17.5, Pacuernl 3aTpar ©CyWeCTBJAATCA N0 (HopMy/aaM METOAOM Ha
PAasHOCTb, T. €, YYHTHIBAIOTCS TOJBLKO IONOJHHTENBHbIE 3aTPaThl, CBA3aH-
Hble ¢ oco0eHHOCTAMH GeTOHHPOBAHHA IIPH OTPHLATE/]bHBIX TeMIlepaTy-
pax (raba. 71).

Last repmoca;
Crar = Cyn; 87
C;aar = Cnns; (88)

3; = (Kg.p— 1) (Bonan + Sapn 3ym1)+ 3ups 3y + 3x; (89)
T;= (Kﬂ.p — 1) (Topan + TapM + Tyan) + Tnss =+ Tyr =+ Tk. (90)
JJ15 npeABapHTENBHOTO 3JIEKTPOPa3orpeBa:

C::la-: =C,.+C (o)
Crar = Cppa + Coses (92)
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Ta6auua 71

Ne m.m.,

HaumeHOBaHHe 3aTpaT

Criccc6n1 GeTOHHPOBaHUR

GeToH C NpOTHBO-
npeABaDHTeNbHEI i
Te pmoca MODO3SHLIMH Z0- P apasorpea
GaBKamH

SJEeKTPO-
nporpes

rperow as
onany6Ka

U RN -

NG N

A. Marepuannt

YTenneHue

Tlogorpes BoAm H 3amosHuTeNeH
Crajb AJ4 3/eKTPOLOB

JlononruTeN bHEE MaTepHAMR MJA Tep-
MoonanyOKku

[poTuBOMOpO3EHE ROGaBKH

B. DaexTposueprus
B. AmopTH3agMs H 3KCIMIyaTauHs
obopynoBanus
I'. 3apabGotHag miaTa u 3aTpaTH
TpyAa
YcrpoficTBo onaltty6xkn, apMHpOBaHHe H
ykJaaka GeToHa
YcTpORCTRO yTeHJleHUs
ITonorper BOZBI H 3anoJuHuTe]eR
Koutpoas kauecrBa
OG6cayKHBaHHe YCTaHOBOK NPOTrpeBa
YcrpolcTBO 3J1eKTPOROB
BHeceHHe NPOTHBOMOPO3HHIX A06aBOK

L. ExunoBpeMennble 3aTpaThl

* HeoGXxoAHMOCTb yTeIVIEHHA H TOMIHHA

*
*
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YTENIUTENA OnpeAeNsioTCs TENJOTEXHHIECKHM pacyeToM,
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3; = (Ku.p — D(Bonan + 3apn + 3yun) -+ 3yp + 3ums + 3y2 +

+ 3¢+ 3o6cas (93)
Ty = (Ka,p — 1) (Tonan + Tapm + Tyxn) + Trp + Tuss +
+ Ty'r -+ Tw+ To6cne (94)
Jlaa snexTponporpena:

Cl’m‘ = Cy'r + Codop+ Cous (95)
Chaar = Capa T Cows (96)

3y =(Kn.p — 1) (Bonan + 3apm + 3ykn) + 3nss + 3yr +3x +
+ 306 + o3 97)

T; =(Kyop — 1) (Tonan -+ Tapu + Tyka) + Trups + Tyr + Tx -
“+To6en+ Ton- (98)

Ilns rpetowmedt onany6ku:
C;,a,.= Conan T+ Cy'r + Cosop: (99)
Coar = Cpgat+ Coms (100)
3= (Ka,p— 1) Goman+ 3apn -+ 3yxn) + 3ues + 3ye-+ 3x t 3o6cas
(101)
T; =(Ku.p — 1) (Tomaz + Tapu + Tyxa) + Tuss + Tyr + T + Tosea-
(102)
Jaa 6eToHa ¢ NMPOTHBOMOPO3HEIMH J06GaBKaMH:
Cror = CyrF Coms (103)
C:la'l' = Cnn:s;
3; =(Ka.p—1) (Boman + 3apm + 3yra) + 3yr,+ 3uss + 35 + 3x.n;
(104)
Ti =(Ku.p - 1) (Tonan + TapM + Tyx.n) + Ty'r + Tnna +

+ Ty 4 Tens (108)

rae Cyr — CTOHMOCTb yTelVieHHs omany6ku ¢ yuetoM 06OpauHBaeMo-
CTH;

Cups — CTOHMOCTb NMOJOrpeBa BOIH M 3aMOJHHTE/IEH;

Cotop — CTOHMOCTD 3KCINTyaTalHH 060PyAOBaHES;

Con — CTOHMOCTD 9JIEKTPOIHEPTHH;

Csq — CTOHMOCTb CT2JH IJS 3JEKTPOAOB C yueroM 06GOpauHBaeMGCTH;
Kg.p — yCpeLHeHHHE MONpPaBOuHHE KOS(PQHUHEHTH K HOPMaM BpEMeHH
u pacueHkaM (raba. 72);

3onan, Tonan — 3apaboTHAs MJiaTa H TPYAOEMKOCTb Ha YCTpPOHCTBO oma-
JYOKH;

3apm, Tapu — 3apaloTHas NaTa M TPYROEMKOCTb apMHPOBaHHA KOHCT-
gyxum'!;
wens Tysn — 3apaGoTHast NIaTa M TPYROEMKOCTh YKJAJKKH GeroHHOMR

CMeCH B KOHCTPYKIHH,
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Tabauma 72

T atyp- TlonpaBo4uuift
g — oo
1 SuBape u ¢espans 1,05
I Hexabpb Gesp 1,06
Siupape B $espainb 1,08
Mapr 1,05
1 Hosn6ps 1,06
Hexabpb u MapT 1,08
SiuBapb u denpainb 1,13
v Hos6pn 1,08
Hexabpe B Mapr 1,1
fluBape u ¢eppans 1,16
A% Hos6pp 1,1
Hexabpsb u mapr 1,12
SuBape H ¢deBpasb 1,18
Vi OkTs6pb H anpesb 1,07
Hos6pb 1 MapT 1,17
Heka6pb, siusapb u ¢espans 1,25

3yr, Tyr—3apaGoTHasi nnaTa H TPYAOEMKOCTh IO YTEMIEHHIO oOma-
Jy6KH;
Sura, Trss —32paboTHAA MJIATa ¥ TPYAOEMKOCTh MO MOAOrPeBY BOAH H
sanosnHuresel;
3k, Tx—3apaboTHas maaTta H TPYAOEMKOCTb IO KOHTPOJIO KauecTsa Ge«
TOHa (3aMep TeMIlepaTyp, YCTaHOBKa H MSrOTOBJEHHE NPOGOK H T. A.);
Jabeon, 1oben — 32pabOTHAA MIATA U TPYAOEMKOCTb OGCHYKHBARHA (MOH-
Tax CHCTEMH IPOTPEBa, NEXKYPCTBO 3JEKTPOMOHTEPOB H T. 1.);
31p, Trp-—3apabGoTHas nmjara H TPYAOEMKOCTb, CBI3aHHAas C IPOCTOEM
TPAHCIOPTA Ha NOCTY pasorpesa;
3sa, Ton — 3apaboTHas miata B TPYAOEMKOCTb MO H3rOTOBJEHHIO, YCTa«
HOBKe H pa360pKe 3J1eKTPOLOB.

Bce nokasatems: croaMocTd C; M 3apaGoTHoft mJaTH 3; HaHH B
pybasx, Tpyaoemkoctd T'; — deJi.-IH.

17.6. 3aTpaTH NO yCTaHOBKe H pasGopxe onaiayCGKH, apMEPOBaHHIO
H yKJaaxe 6eTORHON CMeCH ONpPeAesIOTCs N0 dopMyaam:

F
3onan = (Pacu.’ 4 Pacn.”) °l‘j“" : (106)
F
Tonan = (H.5p’ -+ H.pp’) 8L, (10)

rie Fopax — nnomanp onasy6auBacMofi HNOBEPXHOCTH KOHCTDYKIMH, M2

#/ — 06'beM GeToHa KOHCTPYKIMH, M3,

Pacn.’, Pacn.”, H.ep’, H.Bp”"—pacueHky ¥ HOPMH BPEMEHH COOTBETCTBeH«

HO 1o ycraHOBKe u pa3fopke omanay6ru (raba. 73), py6/m? uen.-gu/m?,
Has rpeomefi onany6kH CTOHMOCTH AOMOJHHTEJbHHX MATEPHAJOB

onpeseasercs no hopmyJe

Conaﬂ — Cr'p.on Fonan - CCT FOIIRJI’ (108)

Iig |4 na 14 *
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Ta6auma 73

3aTpaT
Hamgenosanzie npouecca ussgg:;l:u 8apafoTHas | TPygoeMKOCTE,
iaTa ues .- RH.

Veranoska u  pasGopka me- M2 0,359 0,081
PEBAHHON OoNanyGKu
YeranoBka m pas6opka » 0,339 0,075
cTanbHOK onany6Ku
To xe, dauepHoft onany6ku » 0,512 0,113
INoporpes BOAWM u sanojHh- e 0,031 0,01
Testelt
3aMep TemnepaTypul 1 pas 0,049 0,0125
HsrotoBnenHe # ycTaHOBKa 1 mwr. 0,0125 0,005
npo6KH
Ycranoska n pas6opka yren- M3 0,019 0,005
JieHHs TOPH30HTAJbHOA ToO-
BEPXHOCTH
Veranoska u pasGopka yren- » 0,060 0,014
JepHsi BePTHRAAbLHON NOBEpX-
HOCTH
Harotosnene ® HalIKBKa 1 m? ona- 0,144 0,038
TO/IGCOBHX SJEKTPOAOR ayGRH
OGcayXkuBaHHe  YCTaHOBOK cM 10,056 2
Tporpesa
Mpurorosnenue GeTona ¢ npo- 8 0,155 0,022
THBOMODO3HHMH  106aBKaMH
HsroroBnerne  S7eKTPOXOB HIT 0,0052 0,0012—
énuam)e'rp 6—8 MM, mnosoca 0,0083 0,0019
0X2
To xe (auamerp 10—12, no- » 0,011 0,0025
Joca 30¢3)
Veranoeka CTepIKHEeBHX » 0,01 0,003
S/IEKTPOAOB (He3aBHCHMO
OT CeueHHs 3JeKTPOAOB)
Cpeska 3/1eKTPoJ0B, MM

6—8 » 0,0016— 0,0005—

0,003 0,0009
10—12 ¥ 0,0038 0,0011

Mpumeganue. K sapaGorHo#t maate paGOTHHKOB CTPOHMTENBHBIX
H PEMOHTHO-CTPOMTEJBHEIX OPraHH3aNHA NPUMEHAIOTCH paloHHBIEe KO3(-
GHRHEHTH, YTBEpIKAEHHBIE MOCTAHOBJEHHeM I'OCYAapCTBEHHOro KOMHTe-
Ta CCCP no 1pyay H counasbuuiM Bofpocam H Cekperapnara BLICIIC
or 31 mapra 1960 r. Ne 453/9 c yyeToM NOCJEAYIOLIMX H3MEHEHHA #
nononnennfl. [Tokasarenn AaHHOA TaGMHUE! XaHH AJA paHOHHOro Ko3d-
¢uupenta, pasuoro 1 (III TemueparypHas sona).
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rie Crp.on — CTOMMOCTD rpeiollleii onaay6ku, py6/m2;
Ceop — CTOHMOCTD CTANLHOR onanyO6kH, py6/m?;

n, — 060pavynBaeMoCTb Onany6KkH SHMOH (060poThI);
g — TO Xe, neToM (0GOPOTH);

n n
Sapy = Pacuv H TapM=H.Bp—V s

rae Pacu H. Bp. — pacuenka B HOpMAa BpeMEHR HA YCTaHOBKY 1 ceTku

(EHuP, c6.4, Buin. 1);

n — KOJIMYECTBO CETOK, LIT.

3yxn, Tyua (EHHP, ¢6. 4, BN 1),

17.7. 3arpaTH Ha HOZOrPeB BOAL H 3aNOJHHTENEH ONpENeAfloTCA:
Cres — 10 Tabu1, 74; 3nes, Tea — o Taba, 73.

Toxasarequ Ta6s. 74. gans ajas 111 temneparypHoit sonn Mocsuep-
ro (crommocts 1 [kanm napa —4,62 py6.), Aasa ApyrHX 30H pacderTsl
3agpa;5nbmonamorca C YYeTOM CTOMMOCTH Napd, [peACTaBJeHHOH B
taba. 75.

17.8. 3aTpaThl Ha YCTAaHOBKY M Pa36GOPKY yTemHTeN

F,
3gp = Pacu. / Lorn flen + Pacu,.” EM‘ . (109)
vV 4
: Forx Nen » Fopan Ncar
Tyr=H.sp. —-‘-/———-l—H.np. v (110
Cyr - CYT Fo'm ncn CY'I‘ Foua.n ncn (111)

[ R4 o,V i

rze Pacu’, Pacu”, H.sp., H. Bp” —pacueskn um HOpMH BpeMen: mno
yTenVieHHI0 H pa3fopKe COOTBETCTBEHHO FOPH3OHTANLHHX M BEPTHKAb-
HHIX moBepXHocTeH (cM. Ta6a, 73), py6/me, ued.-nu/M3;
Fome— OTKpHTasi HeOMaNyG/HBaeMadA MOBEPXHOCTS KOHCTPYKIUHH;
Cyrs Cyr — CTOHMOCTb YTINIHTEJS,, COOTBETCTBEHHO TOPHSOHTAJLHOR H
BePTHKaJIbHOH MOBEPXHOCTH (CM, Taba. 22), py6/m?;
0, O3 — oGopaunsaeMoCTh yrenanTens (cM. taba. 22);
e — KOJIHYCCTBO CJIOEB yTeIUITens (mo pacuery).

17.9. 3atpatel 1o KOHATPOMNIO KauecTBa 3aBHUCAT OT CnOCOGa BHEp-
XKHBaHHA U BRYHCAAIOTCS NO CAEAYIOWAM GOpMyaaM:
JUIS TepMOCa K npeXBaPHTEJILHOrO SJIEKTPOpPasorpesa

a) NpH BpeMeHH OCTHBAHHA Tocr<24 1

T
3= Pacn. * ;“ —;’-,— + Pacn.” 'q7; (112)
T
Ty=H.pp.’ 2% —V"—+H Bp.”%; (113)
6) npu BpeMeHH OCTHIBaHAA 24 1<CToer<<96 4
Toer — 24°
3y = Pacn.’ (12 +ﬂ;—)% +pacu."—“’7; (149

Toor — 24
TK—._—H.Bp.’(IZ—{— %—)%-{-H-sp.”—%—; (115)
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TaGanua 74

TeMneparypa Ge- 3aTpati Ha NOROTPEB BoAM W SamosmETenef, py6/Ms, n
TOH CMeCH TpH " » ipu
Bul;(%‘:le u?x cé?- TeMmeparype
cHTensl, ©
i ~40 | —36 | —30 | —~25 | =20 | —15 | —10 | —5
5 0,15 10,135)0,12810,108) 0,064 | 0,058 | 0,053 |0 046
10 0,17410,160{0,145{0,131 {0,116} 0,109 | 0,071 | 0,065
15 0,19810,18410,169]0,155|0,140| 0,133/ 0,121 | 0,119
20 0,22210,20810,19310,179| 0,164 0,157 {0,150 | 0,143
25 0,24710,232/0,218|0,203 0,188 | 0,181 | 0,174 | 0167
30 0,271)0,256 | 0,242 {0,2280,213|0,203 {0,198 0,191
35 0,29410,2800,266| 0,251 | 0,237 0,22510,218| 0,213
Ta6auna 75
Tapudw, py6., kom., 3a 1 F'kax Mo rpynnam
noTpeGHTENE” B TENJIOHOCHTENSIM Ha
SHeprocRabKalomue 3 or6opubift Nap O&W‘;g”ﬂo?
OPraHH3auun
g ;g .
» )
g |anfl Jfee | 2| e
& |s2E| & | 5= | sE | &=
DHeprocucTeMH, MNOAYHHEHHHEe MHHHCTEDCTBY SHEPreTHKH
u saexrpuduxauun CCCP
I'naBuenTpssepro
Topauepro 3,55)3,373,56] 4,08 4,26 | 4,44
Hssnepro 6,02 5,72 16,02 ]6,92| 7,22 | 7,52
Kanununanepro 4,77 | 4,59 | 4,77 | 5,48 | 5,72 | 5,96
Kocrpomassepro 6,56 | 5,28 | 5,66 { 6,39 | 6,67 | 6,95
Kyfi6uiuessnepro 5,54 | 4,31 | 4,54 | 5,21 | 5,44 | 5,67
MopzoBanepro 4,56 (4,34 4,5 ]525| 5,48 | 5,7
Maocsuepro 46214,39|4,6215,31{ 5,51 | 5,78
Opesiasiepro 5,74 | 5,45 | 5,74 | 6,61 | 6,89 | 7,17
Ilensasnepro 5,08 4,8 |508]|5,84} 6,1 6,35
CapaToBanepro 3,68]3,4913,68|4,22| 4,41 4,59
Tam6oBsHepro 5,6 | 5,32{5,6 | 6,44 6,72 | 7
Tatonepro 5,04 | 4,79 | 5,04 | 5,8 6,05 | 6,3
Tyasuepro 4,721 4,48 (4,72 | 5,42 | 5,66 | 5,8
VibsIHOBCKIHEPro 5,86 | 6,56 | 5,86 | 6,74 | 7,03 | 7,32
YysawsKepro 4,56 | 4,33 | 4,56 | 5,24 | 5,47 | 5,7
Sipsuepro 4,94|4,69|4,94|6,68| 5,9 | 6,17
I nasloxsnepro
Bearopoasnepro 7,2816,92|7,2818,37| 8,73 { 9,19
Boarorpaasxepro 3,38 13,213,338 | 406 | 4,23
Boponex3:iepro 3,96 (3,76 13,96 | 4,65 | 4,75 | 4,94
T'poaanepro 2,84|2,7 | 2,84 13,27 | 3,41 3,56
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IIpodosxenue rTabar. 75

-+ N D O = QN [{=3 s}
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Ipodosrscenue raba. 75

Tapudn, DY6., Kom., sa 1 [Kax mo rpynmam
noTpeGHTeseft B TeNaOHOCHTESIM Ha

SHeprocHagxalolue
OpraHH3aluK

oTGopHR na OCTpHIit map
lh( P P OT KOTJIOB
o
- -
e : o I
2 n“’.g s O %5 ™
Elaae| 2125 2 | i

[

2 | 5&5| & | 8= | &% =

DHeprocucTeMH, NOAYMHEHHblE HENOCPEACTBeHHO MuHHCTepCTBY
SHEPreTHKH M sJeKTpHOMKauHH YKpanHuckoit CCP

Bunuunasuepro
JlHenposxepro
Ionbaccanepro
KueBaHepro
Kpuimanepro
JIbBOB3HEPTO
Opeccasnepro
XapbKoBIHEPro

Tnasnoe yTpaBaenne
9HEepreTHKH M 37eKTPHdH-
kauun npu Cosere Mumnu-
crpo Benopycckor CCP

OHeprocucTeMHl, noAYHHEeHHHe MHHHCTEPCTBY SHEPreTHKR
i suektTpadukaunn Kasaxckoir CCP

AnmMa-Arashepro
Anrafissepro
I'ypbeBanepro
3ankassHepro
Kaparanpaastepro
TlaBnonapsnepro
1lemuusnepro
10xkasanepro

Taasnoe ympasneHHe NpH

T'pyannckot CCP
Asep6aiinxanckoi CCP
Jlurosckot CCP
Monnasckofi CCP
Jlatsuiickoit CCP
Kupruackoit CCP

Tamxuxckoii CCP
Apwmsanckoi CCP
Typxmenckoii CCP
Acronckoit CCP
V3bekckoin CCP

4,96 4,72]4,9 | 5,71| 5.9 | 6,2
552 | 5,251 552]6.35| 6,63 | 6.9
3.63)3,4513.63|4,17| 4,36 | 4.5
4,41 4,19 4,41 | 5.07] 520 | 55
4,98 | 4,73 4,98 | 5,73 | 5,97 | 6.2
4,04 | 3,84 | 4,04 | 4,65 | 4,85 | 5.0
4.45|4.9314.45|5,12] 5.34 | 5.56
448149514.4815,15] 5,37 | 5.59

4,56 | 4,33 | 4,56 | 5,24 | 5,47 | 5,69

5,48 | 5,31 | 5,48 | 6,31 8,58 | 8,88
3.24 | 3,08 |3.,243,73] 3.9 | 4.06
43 |408|43 |]4,94] 5,16 | 5.38
4,93|4.68]4,93]5,67] 5,91 | 618
3.64 | 3,46 | 3,64 | 4,18 ] 4,36 | 4,54
2.4212.3 {2.4212,78| 2.9 | 3,02
4.18]397]4.18] 4,81 5.02 | 5,22
5.11 ) 4.85 | 5,11 | 5,88 | 6,13 | 8,38

CoBerax MHHHCTPOB COIOSHHX pecilyGJHK
6,3 |5,916,3 7,26 7,56 | 7,88
3,88 | 3.68|3,88|4,46| 4.66 | 6,66
5,33 5,06 5,33 6,13] 6,46 | 6,66
,6516,32(6,65|7,64| 7,98 | 8,31
6,23 15,9216,23|7,17] 7,48 | 7,79
6,46 | 6,14 | 6,46 | 7,42 | 7,75 | 8,07
5,7 |5,4215,7 16,556] 6,8 | 7,13
4,123,921 4,12 | 4,74| 4,95 | 5,16
5,45]5,18| 8,456,271 6,5¢ | 6,81
5,22 | 4,9 | 5,22 | 6,01 | 6,27 | 6,53
3,7313,54 13,73} 4,291 4,48 | 4,66



B) Dpu BpeMeHH OCTHBAHHA Toer>96 4

3, = Pacy.’ (30 +T-°°’:~—9—§) iv -+ Pacn.” —7‘7 1 (116)

2
Tocr — 96
—H.np.’ (30 ocT q Bp." q
Ty=H.Bp (3 +—————24 )—V +H.sp 53 (117)

IAS 3ACKTPONPOTPEBa M TEPMOAKTHBHOK Onany6Ku

3y = Pacu. ¢ (—T—;- +M)—3— + Pacu” _q‘;_: (118)

4
TH=H.Bp.’(~T—;- +@w)—‘-’v—+ﬂ.5p.”—qv—; (119)
Ana GeroHa ¢ NPOTHBOMOPO3HBIMH n06aBKaMH
3, = Pacit.’ T°§‘ —Z— + Pacx. * -5—; {120)
Tw=H.sp.’ 1702., -Ti—+H.Bp"’—:’; . (121)

rae Pacu/, H. Bp. — cOOTBETCTBEHHO pacueHKa W HOPMa BPEMEHH MO
samepy TeMmmnepaTyp (cM. Taba. 73), py6/uen.-aH.;

Paci.”, H. Bp.” — COOTBETCTBEHHO pacClleHKa H HopMa BPEMeHH 1O H3ro-
TOBJIEHHIO NPOGOK (cM. Tabn. 73), py6/uen.-aH.;

¢ — KOJIUYECTBO TEMIEPAaTYPHHX CKBaXKHH Ha KOHCTPYKIHIO, LNT.}

Tocr = BpeMA OCTbiBaHHA, 9;

Ta — BpPeMsl H30TEPMHUECKOTO Nporpesa, 4;

Ty — BpeMs NOABEMA TEMOEPaTyphi, 4.

17,10, ITpu sKkcnayatauus 0GOPYAOBAHHS YUHTHIBAIOTCH aMOpTH3a-
UHOHHbIe OTyHCAeHHs (B cooTBercTBHY ¢ «HoOpMaMu aMopTH3alHOHHBIX
OTYHC/ICHHH MO OCHOBHHIM ()OHJAM HapOJAHOro XO3A#CTBa»), saTpaTH Ha
Texymwnfi peMonT ¥ TeXxo6cayxuBauue (B pasmepe 0,08 OT KamHTaJbHEHX
BJAOXKEHHH Ha npuoGpeTeHne), a Takme 3aTpaTH Ha mnepeGasupoBamue
KOMIIVIEKTOB OGOPYNOBAHHS B paauei)e 9 py6. (ans yCTaHOBKM mpejBa-
puTenbHOro moxorpepa 38 py6. sa 1 nmepecranosky). Ilpu mepeGasupo-
BaHHH OGOPYZOBAHHA B YCJOBHAX 6e3l0POXbs, 0COOHIMH BHIAMH TpPaH-
CHOPTAa ¥ T. 1. 3ATPATH ONPEAENSIOTCS CHEeNUAJbHHM pacyeToM:

A/ IPelBapHTEbHOTO 3JeKTPOPa3orpeBa

EKt Ai 0,081([ 38ﬂnep
Na.em 11 taomTem  Maom Hem
JTIS 3/eKTPONporpesa

SK; Aymy (o) | 0,08K, + nnep
ng.cm Hem 8 Maemllem  Maemom
Aas rpeioueii onajay6ku

2Ky Ay ny (W + Tn +Tocr) , 0,08K; ny MNnep
a,0m M em 8 Na.ecm e Macm lon
rie K;— GanancoBele CTOMMOCTH: NPOTPEBHOro TpaHchopmaTopa (cM.
Ta6a. 66, 67), nocTa Ads 3JeKTpopasorpeBa GeTOHHOH cMecH (6e3 cuao-
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Cogop = py6/m3;  (122)

Cotop = i (123

Cotop = ,» (124)



Boro TtpaHchopmaropa) — 2140 py6.; YCTAHOBKY AMf SJEKTPOTHTAHHS
TeDMOAKTHBHOH onany6ku — 2400 py6.; xoMnsekra Kafejefi u npoBo-
ZOB Ajis 9nemponpogena 6eToHa NpH MOIIHOCTH NMOHHIKAIOLIEro TPaHC-
gyopmaropa (10 63 xB:A — 462 py6.;

i — HOPMa aMODPTH3ALHOHHHX OTYHCJEHHIT;
n; — KOJIHYECTBO TOHHXKAIOMHX TPAaHCHOPMATOPOB, YCTAHOBOK;
N3.cx — KOJNHYECTBO CMeH paGoTH TpaHcdopmaTopoB B rofy (taba. 76);
I1 — npou3BOANTENLHOCT YCTAHOBKH B CMEHY, M3;
Ngep — YHCAIO NepeGasHpOBaHAH YCTaHOBKY B Ioz,

17,11, Onjata 57eKTPOSHEPTHH IIPOM3BOAHTCK CTPOUTE/BHEIMH YII-
paBJIeHMAMH B OCHOBHOM IO ABYXCTaBoyHOMY Tapuody. [lomosaHuTenbHast
IJIaTa JBYXCTAaBOYHOTO Tapuda B3UMaeTCH 3a OTHYIIEHHYIO DHEprHuio,
YIHTHIBaeMYIO CYETYHKOM aKTHBHOH SHeprHH, IO TOHHIKEHHOH M IOBHI-
IueHHOH CTABKaM, NPEJyCMOTPEHHEIM Tapu()OM IO KAXKAOCH SHEProCHCTEMe,
B 3aBHCHMOCTH OT MeCTa YCTAHOBKH CYETYHKOB: M0 NOHHIKEHHO# cTaB-
Ke-—B Cjyyae YCTaHOBKH CYeTYHKAa Ha CTOPOHE NEPBHYHOrO Hampsxe-
HHA (R0 aGOMEeHTCKOro TpaHchopMaropa) M NO NOBHINEHHOH CTaBKe ~
B CJAyyae YCTAHOBKM CURTYHKA HA CTOPOHE BTOPHYHOIO HaNpsKEHHs
(mocnie aGoHeHTCKOro TpaHcdOpMaTOpa):

p
Cox = CiPyny (vt tw) tew, (125)
ng.cm em 8

IPH OAHOCTABOYHOM TapHbe

Can = C4 W| (126)

rie Pi — MOIHOCTD RPOTPeBHONH ycTaHOBKH, KBA;
W — pacxop saekTposHepru, KBT.u/m?;
C], Cs, C,— no 1aban. 77,
17,12, 3arpatel Ha MOHTAX H OGCNYKHBAHHE YCTAHOBOK Nporpesa:
OpH NpeaBapHTE/LHOM 3JeKTPOpasorpese

3'
o6e
Bobea = New H (127)
¢
Tobe
Toben = l;ocn H (128)
cM
PR 3/eKTPONpOrpese H oborpese )
3 o6en
3o6on = —7—— » (129)
M
T,6 n
Toben = <;]c.n ' (130)
cM

rie 3oten, Toben — 3apabOTHAA MJAaTa H TPYAOEMKOCTh OGCIYKHBAHHA
YCTAHOBOK MpOFpeBa 3a cMeHy. pyG/ues.-aH. (Tabu. 73).
17.13, 3aTpaTh mO H3TOTOBJEHMIO, YCTAHOBKE H PasbopKe daeKTpo-

noB 3oy = (Pacu.’ -+ Paci.” -+ Pacut.”) ngy (131)
Ton= (H.p.? +H.Bp.” + H .8p.") nyz; (132)

s Mo .
Con=Cix G (133)
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TaG6auuna 76
Teuneparypusie Hucno Aelt suMnero nepuoRa B IoRY | yuepo cuen paGotu B
sounl (mo BH/3) T - 34MHuH OEPHOR
I 84 61 183
11 120 83 249
111 146 101 303
v 164 114 342
\ 190 124 372
VI—VII 219 127 381
VIIT—X 237 134 402
TaG6anuna 77
JByxcraBouHpie Tapuul AnA npo-
MLIIJIEHHNX H NPHPDABHEHHLIX K -
HEM NOTPeGuTeieft U 2
'é, ‘é = ROTNONHUTENBHAS ti1a- § 2 E
°<8§ 7a, py6., sa 1 kBr.u| &, 8§
dueprocuabxalonige Opraia- Gt T o ®
sauum §.d 25 | 3
5% g ol 0ol Fx ad
=E*3 Qo g2 - »0
" 20X Sg 3 a O
255 & % S g8 | &
sEE | SEE | 2R | ¢ | BB
§s5c | s2s¢ | fksc | &2 | &d
DueprocucTeMet, NOAYHHEHHhIE HENOCPeACTBEHHO MUHHCTEPCTBY
sHepreTHKH © aaektpaduxauun CCCP
TnaBueRTp3Hepro
Topanepro 2 0,0077 | 0,008 0,025 4
HUssnepro 28 0,008 0,0082 |0,025 3
Kaaunnnsuepro 22 0,0077 | 0,008 0,025 3
KocTpomasuepro 35 0,0141 | 0,0145 }0,03 3
Kyi#tbrmensuepro 18,2 0,007 0,007 ]0,025} 4
Mopaosauepro 28 0,008 0,0082 {0,0257 4
Mocauepro 22 0,0077 { 0,008 10,025 3
Opensnepro 33,7 0,0092 | 0,0095 10,025 3
Ilexzasuepro 22 0,0077 | 0,008 |0,025 4
CapaToBsHepro 18,2 0,007 0,0072 [0,025] 3
TamGosanepro 27,6 0,0145 { 0,0149 0,025 3
Tobanepro 18,2 0,007 0,0072 (0,025} 4
Tynsuepro 22 0,0077 | 0,008 0,025 3
YbAHOBCK3HEDTO 28 0,008 0,0082 ]0,025| 4
Uypamsuepro 33,7 0,0092 | 0,0095 ;0,025 4
$1psuepro 22 0,0077 | 0,008 10,025} 3
T'naBroxanepro
Bearoponsuepro 27,6 0,0105 | 0,0108 }0,025] 3
Boarorpaasuepro 18,2 0,007 0,0072 ]0.025] 3
BopouexaHepro 22 0,0077 { 0,008 {0,025 3
I'possgepro 18,2 0,007 0,0072 0,025 1
Jlaranepro 26,1 0,0085 | 0,0088 10,025 1
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ITpodonxcenue Taba. I7

JiByxcraBouBme TapHdsl Zias R
K HEM noq-l;‘eoﬁ'rernen © 2
T L= -~
5 . H gg
E s AONONHUTENIbHAA n.?a'ra g. by
SHeprocHabXapmue OpPrafm- E-‘: g . pYyo., 8a 1 xBr.u :E %g
sana g g E 9 o ® L) £ §
g N of= P T S
=ais | 858 |85 || 8
Exz= | 528 | 828 | §° | s
2= E -4 o8F g | 23
8 3 o g é’ ?:G g Qam (&3 () E lﬁﬁ
KpacHonapsuepro 22 0,0077 | 0,008 {0,025 1
KypcKkaHepro 22 0,0077 | 0,008 |0,025{ 3
Jlunenxanepro 22 0,0077 { 0,008 (0,025 3
Pocrosasepro 22 0,0077 { 0,008 }0,025] 2
CeBKaBKa3sHepro 22 0,0077 { 0,008 |0,025| t—2
CTaBpoOnosbIHEPro 22 0,0077 { 0,008 |0,025{ 1—2
T'nasBocTOK3HEPro
Amypsuepro 35 0,0141 | 0,0145 {0,03 | 5—6
Bapuaynssepro 26 0,0062 ,0064 10,025} 5—6
Bypnaranepro 52,2 0,0167 } 0,0172 10,035} 5—6
Jlanbanepro 33,7 0,0092 | 0,0005 |0,025} 3—4
Hpkytcksnepro 14,2 0,0017 | 0,0019 |0,025| 5—6
Kpacrosipckanepro 14,2 | 0,0117 } 0,0019 |0,025} 5—6
Kya6accanepro 18,6 0,004 0,0042 (0,025 5
HoBsocu6upckarepro 18,6 | 0,004 | 0,0042 [0,025{ 5
Omckanepro 18,6 0,004 0,0042 10,025 5
Caxanunsnepro 27,6 0,09 0,093 {0,095 2—5
ToMmckanepro 0,0105 | 0,0108 {0,025} 5
XaGapoBckaepro 33,7 8.0092 0,0095 10,025 4—6
Ynrasuepro 33,7 ,0092 | 0,0095 0,025} 56
SIKyTCK3Hepro 0,053 0,055 0,06 6
Kaumuatcksnepro 0,09 0,093 ]0,095| 3—6
T'naBypanshepro
Bamkupasnepro 17,9 0,0066 | 0,0068 [0,025] 4
Kupossuepro 22 0,0077 | 0,008 (0,025} 4
OpenbypraHepro 22 0,0077 | 0,008 10,025} 4
TTepsManepro 17,9 0,0066 | 0,0068 |0,025( 4—5
CBepAJIOBCKIHEPTO 17,9 | 0,0066 | 0,0068 10,025} 4
Yamypranepro 27,6 0,0105 | 0,0108 (0,025) 4
Yennbanepro 17,9 0,0066 | 0,0068 {0,025 4
T'naBceB3ansuepro
Apxanepro 33,7 0,0092 | 0,0095 }0,025] 4—6
Bpsancksnepro 33,7 0,0092 | 0,0095 [0,025| 3
Ka/innuHaHepro 52,2 | 9,0167 | 0,0172 10,035 1
Kapenanepro 18,2 0,007 0,0072 10,025 3
Koasrepro 18,2 0,007 0,0072 {0,025 4
Komusxepro 27,6 0,0145 | 0,0149 {0,025| 4—6
Jlensuepro 22 0,0077 | o, 0,025 2—3
CuMonercKaHepro 27,6 0,0145 | 0,0149 |0,025] 3
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ITpodoamncenue Taba. 77

JBYyxCTaBouHNe Tapudu gas <
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DHeprocucTeMsl, MOJAYHHEHHBe HEMOCPeACTBEHHO MHHHCTEPCTBY
SHEPreTHKU W snekTpHuKauun Ykpaunckoi CCP
Bunnuuasnepro 35 0,0141 0,0145 | 0,03 2
Juenposyepro 12,8 0,0068 | 0,007 | 0,025 2
Honbaccanepro 12,8 0,0068 | 0,007 {0,025( 1—2
Kuepsnepro 22,0 0,0077 { 0,008 [0,025) 2
KpnimManepro 27,6 0,0105 { 0,0108 {0,025] 1
JIbBOB3HEPTO 22 0,0077 | 0,008 |0,025] 1
Ouxeccasnepro 27,6 0,0105 | 0,0108 |0,025] 1
XapoKOB3Hepro 12,8 0,0068 | 0,007 {0,025( 2
I'nasHoe ynpasnenue] 33,7 0,0092 | 0,0095 | 0,025 2—3
SHEPreTHKH M 3JIeKTpUdH-
Kanud npg Cosere Munu-
crpos Beaopycckoit CCP

OHeprocHcTeMbl, NOAYHHEHHbE HENMOCPeJCTBEHHO MHHHCTEpPCTBY
SHEePreTHKH H saekTpudukanun Kasaxckos CCP

Anma-Atasuepro 27,6 0,0105 § 0,0108 {10,025{ 3
Aunrafiasepro 18,6 0,004 0,0042 10,025] 4—5
I'ypbeBanepro 52,2 0,0167 | 0,0172 {0,035} 2—3
3ankassHepro 27,6 0,0105 | 0,0108 {0,025]| 3—4
Kaparanpnasuepro 26,6 0,0062 | 0,0064 [0,025f 5
Hasnonapsnepro 18,6 0,004 0,0042 10,025/ 5
Liennsanepro 27,6 0,0105 | 0,0108 [0,025] 5
10xxasanepro 18,2 0,007 0,0072 10,025} 2—3

I'1aBHble YNpaB/ieHHsi SHEPTeTHKU H 3JeKTpHOHKauun npu Coperax
MUHHCTPOB COIO3HHX pecmyG/IHK

I'pysunckost CCP 27,6 | 0,0105 | 0,0108 (0,025 —
Asepbainxanckoiir CCP 26,1 0,0085 | 0,0088 [0,025] —
Jlurosckoit CCP 27,6 0,0145 | 0,0149 ]0,025] 1—2
Mouapasckoit CCP 27,6 0,0105 } 0,0108 10,0251 1
Jarsuiickoir CCP 33,7 0,0092 | 0,0095 [0,025]| 1—2
Kupruackoir CCP 27,6 0,0105 | 0,0108 [0,025( 1—2
Tanxuxckoit CCP 26,1 0,0085 | 0,0088 |0,025 —
Apwmsiuckoit CCP 26,1 0,0085 | 0,0088 10,025 —
Typxmenckoit CCP 52,2 0,0167 } 0,0172 10,035 1
Scrouckoit CCP 33,7 0,0092 | 0,0095 |0,025| 2
V3a6exckoit CCP 26,6 0,0062 | 0,0064 |0,025{ 1—2
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rae Pacn.’, Pacu.”, Pacn.”’, Hep.”, H. 8p.”, H. Bp.”” ~ coOTBeTCTBEHHO
3apaboTHas naata W TPYAOEMKOCTb H3IOTOBJICHHS, YCTAHOBKH, pastop-
KH 37eKkTpoRoB (taba. 73), py6/uen.-xu.;
Nlan — KOJIHYECTBO 3JMEKTPOJOB, MT. (IO pacuery);
My — Macca 3MeKTPOLOB, Kr (MO pacuery);
Oasn — 060paunBaeMOCTb 3JIEKTPOAOB H3 Tabu. 73.

17.14, EpusoBpemennble 3aTpathl K, py6/m® onpefensiorea H3

ZK;

Na.cm Hen

HOPMHPOBAHHE PACXOJA 2HEPTOPECYPCOB
K OCHOBHBIE ITYTH UX SKOHOMHHU

K=

(134)

17.15. HopMupoBaHHIO mojJjexaT BCe PacXOAH TEIVIOBOH H 3JIeKT-
puYecKoil 9HEPrHH Ha OCHOBHbIE H BCIOMOraTeJibHHE HPOH3BOACTBEHHO-
IKCOJIyaTaUHOHHKE HYXJH, B TOM YHCJe Ha OTONVIeHHe GeTOHLIX YaJoB,
BKJHOYast TIOTEPH B CETHAX.

17.16, HiBausBnayanbHOR HOPMOfi HasbiBaeTCsi HOPMa pacXofa Tel-
J0BOft H 9JeKTpuuecKoH 3Hepruu Ha 1 M? GeToHa, KOTOPas yCTaHaBJAHBA-
ercsl [0 THIAM HJH OTAEAbHHM 3HEpPronorpeG/sOIEM ycTaHOBKaM (ycT-
pofictBaM), cnoco6aM 3HMHero GeTOHHDOBaHHS, MACCHBHOCTH KOHCTPYK-
.

17.17, Texnonmorngeckoffi HOpMOfi HasHIBaeTca HOpPMa pacxoja Tel-
JIOBOH H 3/7eKTPHYECKOH 3HEPrHH, KOTOPAasA YYHTHIBae€T UX PacXox Ha oc-
HOBHHe H BCIOMOraTeJbHHE TEXHOJOrHyeckHe mpouecch Ha i1 M3 GeToHa,
Pacxof Ha NOANepXKaHHE TEXHOJOTHYECKHX YCTpoHCTB (HanpuMep, Aas
NojorpeBa 3amoJHuTeNeli) B HarpeToM COCTOSIHHH Ha HX pasorpes Ioc-
Jie XOJIOAHHX MPOCTOeB, a TaKXe TeXHHUeCKH HeH30eXHHe NMOTePH IHep-

H.

17.18, O6umenpoH3BOACTBEHHOA HOPMOil Ha3hLBaercs HOPMA pacxo-
Ja TensoBOM H 3/MEKTPHUECKOH SHEPrHH, KOTOpas YUHTHBAeT PacXOAH
SHeprHH Ha OCHOBHHIE M BCMOMOraTe/ibHble TEXHOJIOTHUeCKHe mpolec-
CH, Ha BCIOMOraTe/bHHE HYXAH, HanpHMep Ha OTOMJeHHE GETOHHOTO
y3aa, a TaKXe TeXHHYECKH HEH3OeXHHE noTepH SHePTHH B npeocGpaso-
Barensx (TpancdopmaTopax), B TEIVIOBHX H SJIEKTDHYECKHX CeTsax
(cTpoiikn), oTHeceHHble Ha 1 M® GeroHa.

17.19, CocTas HOpPM pacXofia TemJOBO# H 3/EKTPHYECKOH SHEPTHH —
9TC mepeueHb cTareft HX pacxoia Ha .1 M® GeToHa C yueTOM OCOGEHHO-
CTel 3MHEro 6eTOHHPOBaHHS.

17.20, B HOpMH pacxoja TEMJOBOH M 3JIEKTPHUECKOH SHEPIHH He
AOJUKHH BKJIQUATBCA 3aTPATBi STHX pPECYPCOB, BHI3BAHHBE OTCTYIJIe-
HHEM OT MPHEATON TEXHOJIOTHH, PeXHMOB paboTH, pelentyp, HecoGJo-
AenHeM TpeGoBaHERA K KaueCTBY CHIDbS H MATePHAJNOB H ADYyTHe Hepa-
HHOHANbHHE 3aTPaTH.

17.21, Pacxon TennioBoft W SJAEKTPHUECKORX SHEprHH Ha 1 M3 Gerona
HOPMHDYETCSA: TeIJIOBOH SHEPrHH — B THICAYAX  KHJOKanopuit  (ThIC.
KKaj); SAeRTPHUECKOA SHeprHH — B KujoBatT-yacax (kBr-u).

17.22. OcHOBHHIM MeTOJOM Pa3spabOTKH HOPM pPAacXoX TeIVIOBOA H
3/IeKTPHYECKON SHEDrHM SBASETCHA pacueTHO-aHANHTHYecKwl MeroA. Kpo-
Me TOro, MPHMEHAOTCA ONLITHBIH H PacueTHO-CTATHCTHYECKHH METOXHL

17.23, PacuetHo-aHanuTHuecKH#t METOX NpeXyCMaTpPuUBaeT oupexene-
HHe HOPM Pacxojla TeNJOBOA M 3JIeKTPHYECKOH SHEPTHH DACUETHHIM ny-
TeM N0 CTaTbfM pacxofa Ha OCHOBe MPOrPecCHBHHX MOKasaTenedl uc-
NO/b30BaHHA 3THX PeCypCoB B NPOH3BOACTBE GeTOHHHX paGoT B 3HM-
HHX YCJOBHSX.
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HnpusmayansbHele HOPMBI pacxoia onpefeasiorcs Ha Gase Teopes
THUECKMX pacyeToB, SKCMEPHMEHTAJbHO YCTAHOBJEHHHX HODMAaTHB«
HEIX XapaKTePHCTHK 3HepromoTpeGAsiomux YCTPOACTB H YCTaHOBOK ¢
YueToM JOCTHTHYTHIX IPOIPeCCHBHHIX HOKasaTtenefl yAeJbHOrO pacxopa
TEIJIOBOH H  3JIEKTPHUECKOH 3HEPTHH H BHEADAeMbIX MepONpHATHA mo
HX 9KOHOMHH.

Hna oGecneuenns pa3paboTkKH HOPM pacxofna HeoGXOXHMO:

NPOBOJAHTL 5HEPreTHYECKHe HCILITAHHA YCTaHOBOK H YCTPOHCTB, 1O
JAaHHbBIM KOTOPHIX AOJKHBE pa3pabaTHBAThCH HX IHepPreTHYeckHe GaviaH-
CHl H HOPMATHBHEIE XaPaKTePHCTHKH;

OCYILECTBJIATh CHCTEMATHYeCKHHl KOHTPOJb, YU€T H aHaNH3 3KCIUTya-
TAUHOHHKX YIEAbHHIX PACXOJOB TENJIOBON H 9SNEKTPHYECKON SHEpPrHH H
HCKJ/IIOYATh H3 HHX HepallHOHaMbHHE 3aTPaThi SHEPrHH.

17.24, OuniTHH MeTOX pa3pabGOTKH HHAMBHAYAJILHHX HOPM pacxo-
Ja 3aKaoyaercs B ONpDeleNeHHH YAeAbHHIX 3aTpaT TelJIOBOH H 9JeKT-
puyeckoit SHepPrdM NO NAHHHM, NOJYUYEHHHM B pe3yjbTaTe HCNHTaHHA
(axcnepumenta). IIpu sToM obGopynoBaHMe AOAXKHO GHTh B TeXHHYECKH
HCTIPABHOM COCTOSIHHH M OTJIaXKeHO, a TeXHOJOTHYECKHH mpouecc RoJ-
JKeH OCYMeCTBJATHCA B PeXHMax, NPeAyCMOTPEHHHX HacToAluM Pyko-
BOJICTBOM.

17.25, B Tex cayyasx, KOrZa He npEeJACTaBAsSETCA BO3MOMXHBIM HC-
NoJIb30BaTh AJf Pa3spaGoOTKH HOPM DPacueTHO-aHANMTHYeCKHA H ONBITHHIA
METO/bl, NPHMEHAETCS] KaK HCRJAIOYEHHE pPacueTHO-CTATHCTHYECKHHA MeTon
ONpe/ie/ieHHsT HOPM PacXofa Ha OCHOBE AHAJM3a CTATHCTHYECKHX AaHHHX
3a PAJ NPefUIECTBYIOUHX JieT 0 (aKTHUeCKHX YAGNBHHIX pacxoaax Ted-
JIOBOH H 3JICKTDHYECKON SHepruM H ¢akTopax, BAHAIOUIHX Ha HX H3Me-
HEHHE.

17.26, OcHOBHHIMH HCXOZHBIMH KaHHHIMH AJf onpeAeNeHHs HOPM
pacxojia TemJIOBOH H 3JeKTPHYECKOH SHEPrHH SBJISIOTCS:

nepBHYHAs TEXHHYECKAs H TEXHOJOTHUECKasd JAOKYMEHTalHus;

TEXHOJIOTHUeCKHe IlapaMeTph, INpHBeJeHHHe B HacrosilieM Pyko-
BOJCTBE, 3KCIEPHMEHTaJbHO NPOBEPEHRHE 3HEPro3arpaTH NpPH PasHHX
cnoco6ax 3UMHEro GeTOHHPOBAHMA;

RACHOPTHHE JaHHHE YCTAaHOBOK H YCTPOHACTB, HOpMATHBHHE HOKa«
3aTeAH, XapakTepHsyloliHe HanGojee pauuoHancHwe H hdekTHBHHE
TEXHOJIOTHYECKHE NapaMeTpPH NPOH3IBOACTEA;

JlaHHHE O IJIAHOBHX ¥ (aKTHUECKHX YIEJbHHIX PacxXoAax Ten/oBof
H 9JIEKTPHYECKOH 3HEPrHH 32 NpolleAllHe IOJH, a TAKXKe aKTh! NPOBEPKH
HCMOAB30BaHUA HX B NPOH3BOJACTBE;

JaHHHE NePejloBOrO ONbITA CTPOEK IO SKOHOMHYHOMY M DauHOHA/ibe
HOMY HCIIO/Ib30BAHHIO SHEPIHH H JROCTHTHYTHIM YAEJbHHM Pacxofam;

OJaH  OPraHH3aHHOHHO-TEXHHUECKHX  MEpONPHATHA NO 9SKOHOMHH
SHEprHH.

17.27, YunTHBas, YTO HAYYHO OGOCHOBAHHHE HOPMH PACXOAa TEILIO-
BOH M 3JIEKTPHUECKOH SHEPrHH Ha HarpeB 0eTOHAa NpH GETOHHPOBAHHH
KOHCTPYKUHH H COOpYMXeHH B 3HMHHX YC/NOBHAX paspabarsiBarTcs
BriepBhle H B HacTosiliee BPeMs OTCYTCTBYeT HeoOXOiHMast [Jist 3TOro
nHQOpMalHA, OPHEHTHPOBOYHHE CPeJHeB3BellcHHHE HOPMH pacxona
9HEPropecCypcoB MOXHO IJIAHHPOBATh IO JAHHHIM NPHiA. 24,

17.28. BaxHefmmuM KpuTepHeM 5hgeKTHBHOCTH HCNOML3OBAHHA
SHEpPI'OpecypcoB HPH OeTOHHPOBAHHH KOHCTPYKUHMA H COOpYXEHHA B
3AMHHX YCJOBHfX fBJfETCS yAeabHBl MX pacxoa Ha 1 M3 Geroma mpH
YCJIOBHH COXPaHEHHs1 ONTHMAJbHHX TeMIOB CTPOHTE/NbLCTBA, KauecTsa
GeTona ¥ pacxoja LEMeHTa.

ITpu BHIGOpe cnocoGos 3HMHero OeTOHHPOBaHHSA, paspaloTke Mepo-
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npuATHi DO 3KOHOMHH 9HEPropecypcoB H HX OUEHKe CHEAyeT pPyKO«
BOACTBOBAThCA TeM, UYTO YAeJbHHIE KAMHTAJNOBJIONKEHHS B A06biuy, me-
pepaGoTKy ® TPAHCHOPTHPOBKY 1 T YCAOBHOrO TOIIMBE COCTABJAAIOT B
cpenHeM oxono 170 py6.

17.28, Opranu3auHOHHO-TEXHHYECKHE MepONPHUATHA MO 3KOHOMHK
TeIVIOBOH H 9/eKTPHYEeCKON SHePrHH paspabaTHiBAIOTCR Ha BCeX YPOBHAX
yOpaBjieHHs H IJIAHHPYIOTCA NO CACLYION(HM OCHOBHHIM HANpaBJEHHAM!

COBEpIIEHCTBOBAHHE TEXHOJOTHH 3HMHEro GeTOHHPOBaHHSA,

yJaydllleHHe HCNOJb30OBAHHA H CTPYKTYPH TEXHOJOIHUECKOro 06Opy-
DOBaHHA A YCTPOHCTB;

yAyduieHHe HCNIOJb3OBAHHUA SHEPIHH;

NOBHIIEHHe KauecTBa KOMDOHEHTOB GeroHa H NpHUMeHEHHE MeHee
9HEProeMKHX HX BHIOB}

npoYHe MePONPHATHSL (OPraHH3aiHOHHEIC, SKOHOMHYECKHE H XP.).

17,30. HcxonueiMH JaHHHMH [Jjs pa3paboTKH NJIaHOB OpraHH3a«
IHOHHO-TEXHHYECKHX MEpONDHATHA MO SKOHOMHH TeNJIOBOH H 3JEKTPH«
4ecKOH SHEPrHH B DPOH3BOJACTBE SIBJISIOTCA:

3aJ1aHHA 1O CPeflHeMy CHHXKEHHIO HOPM pacXoja TeIVIOBOf M 5/eKT«
PHUECKOH SHEDrHH Ha IVIAHHPYEMHIH NEepPHOJ, YCTAHOBJEHHBIE BHILECTOS-
ed opranusanuet;

NporpaMMHR NO PeIEHHIO OTPacNeBHX Hay4HO-TEXHHUECKHX mpoGJeM
4 KOMILIEKCHOMY HCHOJIb3OBAHHIO IPHPOAHKX PecypCoB;

npejsioxeHuss 06 HCHOJb3OBaHHM B HAapOAHOM XO3AACTBE  AOCTH-
JKeHHH Hay4HO-TEXHHYEeCKOro MNporpecca, pe3ysbTaThH 30KOHYEHHBIX Ha-
V4HO-HCC/IELOBATENbCKHX H HNPOEKTHO-KOHCTPYKTOPCKHX pabor;

pe3yabTATH AHAJM3R HCNOJb30BAHMSA TEIVIOBOA H 3/IEKTPHUECKOR
SHEPTHH B MPOH3BOACTBE 32 NPOIIEJLINE FOXbI;

PalHOHANH3aTOPCKHE NPEJJIOXKEHHA, a TaKXKe pPe3yabTarH paboTm
N0 S5KOHOMMHM SHepropecypcoB, JOCTHTHYTHE NepeJOBBIMH CTPOHKaMH,
y4acTKaMH, pabouuMH# GpHrajgaMy.

Ilpn paspaborke  OpraHH3auHOHHO-TEXHHYECKHX MEpONpPHATHA IO
SKOHOMHU TeNJIOBOH M SJIEKTPHYECKOH BSHEpruH, BKJOUaeMHX B INIAH,
HeoGXOAHMO DPOBOLUTH OLEHKY HX OSKOHOMHYeCKO# 5((EeKTHBHOCTH ¢
mesblo BLIGOpA HaMJayullero BapHaHTa H YCTaHOBJeHHs Ienecoo6pasHo-
CTH, @ TaKxKe OYePeNHOCTH HX BHEADEHHS B NPOH3BOACTBO.

PykoBoacTBO pa3paGoTKOil HJIAHOB  OpraHH3alHOHHO-TEXHHYECKHX
MepONpHATHH NO SKOHOMHH H HOPM DAacXofa SHEPropecypcos oOcCylie-
CTBJISIeT TJIaBHBIH HHIKEHEP CTPOMTENbHOH OpraHH3aluH, KOTOPHIH Hecer
TIEPCOHANBHYI0O OTBETCTBEHHOCTh 33 MX TEXHHYECKYI0 0GOCHOBAaHHOCTb H
BHeZpeHHe,

17.31. Onst KOHTPOJAS 3a BHIIOJNHEHHEM HOPM pacxofia TEmIOBOH M
9JICKTPHUeCKOA 3Heprud Ha CTpoiKax M HPeRNPHATHAX LOJ/KeH OHITb
OPraHH30BaH YYeT HX pPacxofa C HOMOIIbIO IPHGOPOB, YCTAHOBJEHHLIX
B COOTBETCTBHH C NPaBUJIAMH TeXHHYECKOH SKCIVIYaTaluH.

B HOBHX pa3paGoTkax B oOnacTH SHMHEro GeTOHHPOBaHHUsT Heol«
XOAHMO NpeAyCMaTpHBaTh B NPOEKTHO-CMETHOH JOKYMEHTanHH NpuGo-
pPH OJS yyeTa pacxoJOBaHHS TENJIOBOH M 3JAEKTPHUECKOH SHEPrHH.

17.32. B cocraB TeXHOJIOPMYECKHX KapPT H NPOEKTOB NPOHM3BOJCTBA
pa6or mo 3uMHeMy GeTOHHDOB2HHIO HAO/IKHH BKJIOYATLCS MOKa3aTeNlH
YACABHOr0 pacxofia TeNJeBOH H 3JeKTPHUECKOH 3HepruH, a Takxe 0606-
IeHHbe yAe/bHEE 3Hepro3arpaTH Ha 1 M® 6eToHa,
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18. TEXHHUKA BE3ONACHOCTH

18.1. TIpu npoussoicTBe GETOHHHX PabOT B 3HMHHX YC/OBHSX, pail«
onax Jaabrero Bocroka, Cubupn u Kpahinero Cesepa Heo6XOAHMO €06-
monatb TpeGoBanus ['OCT 12.1.013—78, rnasnt CHulT I11-4-80, «Texsu-
Ka GesonacHocTH B cTpouTenbcrBe», «[IpaBua TexHHueckoit sxcmayara-
LuH SNEeKTPOYCTaHOBOK». «[IpaBHi TeXHHKH Ge3QNaCHOCTH NPH SKCIAya-
TalUHUH JEKTPOYCTAHOBOK», a TaKiKe HOJOKEHWH AaHHOro pasjena.

18.2. Ipu BrimonHeHHH PaGoOT B YCNIOBHAX TEMMEPaTYpH BO3AyXa HH-
e 0°C Heo6XOAHMO IpeiycMaTPHBATh Tellhe IOMelIeHHa Ajia o6o-
rpesa pabounx.

Bce paGoune ponxum OuTbh oGecneuennl Teniof ojexzol, Banen-
KaMH H TellJILIMH PYKaBHLAMH.

18.3. TemnmepaTypa HapyXXHOro BO3JyXa H CHJa BeTpa, NPH KOTO-
pbiX HeoOXOAHMO mpekpamiaTe pafoTy BHe MOMelleHHH, a Takxe Ipo-
JO/KHTENbHOCTh NEPepHBOB AJA oforpeBa PaGOuYHX YCTaHABAHBAIOTCH
06NacTHHMHM (KpaeBLIMH, TOPOJCKUMH, NOCeJKOBHMHU) CoBeTaMH HapoA-
HBEIX JeNyTaToB.

18.4. Ilpn paspaGoTKe NPOEKTOB CKJIAJACKHX NOMEILlEHHI AJs XpaHe-
HHSl NPOTHBOMOPO3HBIX AOGABOK, Y3JIOB I/l NPHFOTOBJAEHHS BOLHBIX
pacTBOpOB 106aBOK H GeTOHHBIX cMeceit ¢ J06aBKaMH HeOBGXOAHMMO CO-
6n07aTh CaHHTApHbC, NPOTHBOB3DHIBHHE H MNPOTHBOROMXKAPHHE HOPMH
HIPOEKTHPOBAHKA.

18.5. Kpucraaiuuecku#i HHTPHT HATPHSA  cnocoleH NMOAZepPIKHBATh
ropeHHe HJHM BHI3LIBATH BOCHJIAMEHEHHEe FOPIOUHX BeIIeCTB, B HEKOTO«
PHIX Cayd4asx — QRa¥e NpH TPeRHH H yzAape. COBMeCTHOe XpaHEHHe HH-
TPHTA HATPHS € APYLHMH COJISIMH, C JIEFKOBOCIUIAMEHSIIOUIUMH a3aMK H
JKHAKOCTAMH, OPraHHYeCKHMH BElIECTBAMH, PODIOYHMH MaTepHaJaMH,
BellleCTBAMH Ha CNHPTOBOK OCHOBE, PAAHOAKTHBHHIMH BeUIECTBAMH, eA-
KHMH, KODPO3HOHHHIMH H B3PHIBUATHIMH BElleCTBaMH 3alpelaercs.

B cxaaackHx NOMellleBAsX He JONYCKAaeTCA KypeHHe, NpHMeHeHHe
OTKDHTOrO OFHf, AOJKHE OHTb HCK/IIOUEHH KOPOTKHE 3aMHKaHHA H
HCKPeHHe 9/IeKTPooGOpYROBaHHA, HEOGXOAMMO HAJHUYHE HPOTHBOIOXKAP-
HOTO BOJONPOBOJAA H CPEACTB NOKAPOTYLICHHS,

JKunaxnii HETPHT HATpHA He OrHeOmaceH, HO NPONUTAHHHE HM U BHCY-~
LIeHHble TKaHH, ApeBecuHa i NOJOGHbIe MATEPHAJE! JIeIKO 3aropaloTes H HX
TyllenHe 3arpyaueHo, CpeicTBa TylleHuss — BOLA, NECOK, meHa (orxe-
tymurtean OI1-5 nau OI1-7).

18.6. MoueBHHa OrHeomacHa, TeMmmepaTypHme Bcubimkd 182°C.
B cknanax MOueBHHB 3ampeilaeTcs KyPeHHe H NPHMEHEHHE OTKPHITOrO
orad, CpejcTBa TyUIeHUS — IIeHa, BOASHONA map, asoT, YIJEKHCJIOTA.

IIpr xparenun HKM crezyer pykoBOACTBOBATHCH TaKUMH XKe Npa-
BHJIAMH KaK AJIf MOYEBHHHL

18.7, Iloram, xnopucthie xanpunit B Harpuit, HHK, HHXK u COB
HeNnoXapoonacHH, OAHAKO B HOMeUleHHAX AJA HX XPaHeHHA H NPHro-
TOBJIEHHS KOHIEHTPHPOBAHHHX BOJHHX PA4CTBOPOB 3alpemaerca Kype-
HHE H IPHMEHEHHEe OTKPHITOrO OTHS.

18.8. Tlonasanue NPOTHBOMOPOSHHX H06ABOK HJIH HX PacTBOPOB Ha
KOXYy, B IVa3a, AbXaTeJbHHe NYTH H NHOY NPHBOAHT K IOPaXKEHHAM
XOXHOTO HOKPOBA HJAH CJAM3HCTOH OGOJIOUKH H MOXET BHI3BaTh THAXKeJOE
sabosieBanue.

B cayuae nomazaHHg Ha KOXKY pacTBOpa IPOTHBOMOPO3HOf A0G4aBKH
uau GeTOHHOM cMecH ¢ MPOTHBOMOPO3HON 106aBKOf HEOGXOAHMO YAATHTE
OCTaBHIYIOTCH Ha KOXe XHAKOCTb TaMIIOHOM H3 CyXofi BaThl, a 3aTeM
NPOMBITh Y4aCTOK KOXH TelvioR Boo# H MELIOM, B noMelleHHsx Aas
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CKAaAHpOBaHHA A0GAaBOK H NPHIOTOBJIEHHS HX BOAHEIX PaCTBOPOB J0J«
KHH OHTb BHBElUlEHH NpaBHJa Ge3onacHoCTH PaGoTh, a TaKXKe NpaBH+
Ja OKa3aHHuA NepBoil HOMOIIH NMOCTPajAaBIieMy.

18.9, B nomemeHuax AAf XpaHeRH N006aBOK, MPHTOTOBJICHHA HX
BOAHLIX PacTBOPOB H OETOHHHIX cMeCel C H0oOaBKaMH, ClelyeT mpepy-
CMOTPeTh NPHTOYHO-BRITAXKHYIO BEHTHAALMIO, a IPH HEOOXOXHMOCTH —
MECTHHX OTCOCOB. B ciyyae mpHMeneHHsi [00aBOK HHTDHTa HaTpHi,
HHK, HHXK, HK, HKM u norawa Bo3ayxoo6MeH ZOJKEH Gbith 10—
15-KpaTHEIM.

18.10. PabGoune, SaHATHeE NPHUTOTOBJEHHEM pacTBOpOB JN0GaBOK,
JOJXHH paboTatp B cnenojexje H3 BOLOOTTAJKHBalole# TKaHH, B 04-
Kax, Pe3HHOBHX Camorax ¥ Pe3HHOBHIX NMepuatkax, PaGorawollime ¢ KpH-
CTaJJIHYECKHM HHTPHTOM HATpHA H IOTalleM AOKHH ofecneunsaTbcs
NpPOTHBOMB/LHHM pecnupaTopoM. Jlaa paGoTaomEX Ha MOrpy30uHO=
pasrpysoussx pa6oTax ¢ KDHCTa/VIH4€CKHM HHTPHTOM HATDHS, a Tak-
XKe Ha DPHIOTOBJEHHM pacTBOpoB HHTpHTa Hatpus, HHK u HHXK
ROMXHH OBITH NpPEAYCMOTPEHH CHelHaJbHHEe OLITOBHE NOMEIeHHA CO
WKaduHKaMH AJs pa6Godyedl W JIHYHOM OJeXKJAH, OTHLEJNEHHBIMH Jpyr OT
Japyra.

18.11. IlpueM nHIH B NMOMEIIEHHAX, B KOTOPHX NPOM3BOAUTCS pa-
Gora ¢ J06aBKaMH H HX pPacTBOpaMH, He JONYyCKaercs.

18.12, He caeayer momyckaTte kK paGore ¢ Hurpurom Harpus, HK,
HHK, HKM, HHXK & nortama ® uX BOXHLIMH pacTBOpaMH Ji0Ael ¢
TIOBPeXKACHHEM KOXKHOTO NOKpoBa (CCaflHHH, OXOFH H T, IL), pasjpa-
KEHHEM BeK H I.1a3.

18 K pabote ¢ ykasaHHHMH f06aBKaMK RONYCKAalOTCHA JHNA HE MOJOXKEe
ner.

18,13. Bee paGoune n UTP, sanfiTHe B DOMEIIEHUAX AJS CKAaLHPO-
BaHHA 100aBOX W MPHrOTOBJIEHHA HX BOAHHX PacTBOPOB, AOVDKHHI Ipofi-
TH MeNHLHHCKOe OCBHJAETENbCTBOBaHHME H HHCTPYKTaX IIQ TeXHHKe Ge3-
OMNAacHOCTH ¢ NOC/eAyloLlel MpoBepKoi 3HaHHI.

18.14. Oco6enHo ANOBHTHM fBJsieTCs HHTPUT Harpus. Ero momonma-
HHe B OPTraHH3M BBISHIBAET TSIXKeble NOpaXeHHA (pacliHpeHHe KPOBEHOC-
HHX cocyloB, o6pasoBaHHe B KPOBH MeTa-TeMOrJIOGHHA), ONacHHe AJs
XKH3HH. XapaKTepHhle NPH3HAKW OTpaBjieHHs — caabocTh, TOWIHOTA, IoO-
JIOBOKPYIKeHHe, CHHXXEHHe 3peHHsl, MOCHHEHHe KOHYHKOB [MAJbLEB H HO-
ca uepes 10—I15 MHH mocie momajaHHA HHTPHTA HATPUSt B OPraHH3M,

PH OTPAaBJEHHH RHTPHTOM HATPHS NOCTPajaBUIEro HeoGXOAHMO
HeMeJJICHHO 3BaKyHDPOBaTh B ONHKAHIIMA NYHKT MeJHUHHCKON nomoluu
AHGO BHI3BATh MallHHY cKopoli moMomid. Ilo ee npuGmTHsA CAeAyeT OKa-
3aTh NOCTPa/aBllieMy NepBYIO NOMOLID.

18.15, IIpu paboTe ¢ HHTPHTOM HaTPHA HEOGXOZHMO OCYIMECTBJISATH
creflylouiHe MepOnpHATHS:

a) ckAaAH AJs XpaHeHHS KPHCTAJJIMYECKOrO HHTPUTA HATDHS CJe-
AYyeT pasMeulatb B OTAEJNbHBIX 3J1aHHAX, a KOHILeHTpP!pOBaHHOI‘O XHA~
KOr0 HHTpHTA HATPHA — Ha OTOPOXKEHHHX IVIOMIaAKaxX; BXOJ NOCTOPOH.
HHM Ha TEPPUTOPHIO CKJAAJO0B 3aNpellaeTcs;

6) Ha eMKOCTAX IJS XPaHEHHS H NMePeHOCKH KPHCTaJIMYeCKOro HH-
TPHTA HATPHA, HPHTOTOBJIEHHS, XpaHeHHSs H TPAHCNOPTHPOBAHHA ero
PacTBOPOB ZOJNKHA OHITh NpefynpeAuTerbHas Haamucs «SAnls;

B) INDHTOTOBJIATH PACTBOPH HHUTPHTA HATPHS TOJLKO B 3aBOACKHX
YCAOBHAX B CHEUHaJbHO NPHCNOCOGJIEHHOM NOMENIEHHH, BXOX B KOTOpoe
TIOCTOPOHHHM JOJKeH GHITb 3amnpeliler;

T) NIpHIOTOB/EH#E€ PACTBOPOB HHTPHTA HATPHA AONXKHO GHITH Mexa-

HH3HDPOBAHO H ¢ MHHHMQJIbHHM KOJHYECTBOM o6camy KHBaOIEero nepco-
HaJa:
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I) momaBaTh PAcTBOPH HHTPHTA HATPHA B PACXOAHHE €MKOCTH H
GeToHOMeINAJKH NO TPyOONPOBOAAM; HONYCKaeTcA NEepPeHOC DPacTBOpOB
BPYUHYIO B IpefieJlax CTPOHTEJbHOH IVIOMALKH B 3aKpHBalOUlHXCs 6ad-
Kax, 3anoJHEHHLIX He 6oJee 9eM Ha %, HX BHICOTH;

€) He AONYCKaTh CIHBA PacTBOPOB HHTPHTA HATPHA B BOJOEMH Ca«
HHTapHO-GHTOBOrO HCHOJb30BAHHSA,

18.16, B pacrBopax ¢ KHcaoft cpefoft (PH<C7) HHTPHT HATpUs pa3-
naraercsi ¢ BHIAEJEHHEM ra3006pa3HHX NPOAYKTOB, B TOM YHCJE OTpaB-
asomux razoB NO u NO,; nmpelesibHO HONYCTHMAas KOHUEHTPAUHS STHX
OKMCJIOB asora B nepecyete Ha NO; B  paGoueli some 5 mr/m?,
K pa3slOXeHHIO HHTPHTA HATPHA MOXET NPHBECTH TaKXKe CMeMHBaHHE
€ro BOAHHIX PaCTBOPOB C KHCJOTaMH, C COJMAMH, HMEIOIIHMH KHEIYIO
peakuuio, 3 ToM uucae ¢ COB.

IpakTHuecky NOAHOCTBIO HCKJIIOYaeTCs O6pa3OBaHHE OTPABJAIOIIUX
ragoB npu npuroroBienuu pactBopa NaNQg+CJIB B cayuae cobaoze-
HHA CJeJYIOUHX NPABHJ; B eMKOCTb NOAAeTCH PACTBOP HHTPHTA HaTpHd
(naxe nogerpetmi po 60—70° C), nepeMemnBaercd ¢ Bojo# GapGoTH-
poBaHUEeM BO3Ayxa Ge3 MOJOrpeBa, 3aTeM B €MKOCTb NOAAETCA KOHLEH-
TpHpoBaHHuIl pacTtBop CJIB.

Ho6asgka NaNO;+CJIb GesonacHa AJs 340poBbA OPH ee moAulend-
9HBAHHH PacTBOPOM €LKOro HaTpHaA Ao pH»8,

B cucTeMe IepekayuBaHHA PACTBOPOB R0GaBOK HeoGxomuMo obec-
NeYHTh YCJOBHSA, HCKJIOUAIOUIHE CaydailHoe CMelliMBaHHe PacTBOPOB Hys
Tpura Hatpusa u C/AB.

EMKOCTH Iepell 3anOJIHEHHEM pacTBOpPA HHTPHTa HATPHA HeOGXOXH-
MO TIEATeJpHO NPOMEIBATh BOAOH, a €CIH B HHX XPaHHAHCh KACJAOTH HJIH
OPOAYKTH, HMeIOLIHe KHCJAYIO DeakilHio, TO NpeABapHTENbHO NponapH-
BarThb.

18.17, Tpe6osanus mn. 18.15 u 18.16 oTHocsaTcs TakXke K pabore ¢
no6askamu HHK u HHXK. Ho6apka HHXK npr AnurteabHoM Bo3felis
CTBHH BLIZBIB4€T KaTap W HIBA3BJICHHE CJH3HCTOH OGOJIOUKH HOCA, HHOT-
Iia npoGoicHHe HOCOBOH HeperopojKH.

[lpn neperix npu3Hakax 3aGoseBaHHs HeoGXOAHMO OOpallaThCs K
Bpauy.

P 18.18, Ilonaganme moTalla B OPraHH3M BHI3HBAET pa3JpaKeHHe
JBIXaTeNbHEX NyTel, KOHbIOKTHBHT, JXKeJyJAOYHO-KHIIeYHHe 3aboJjeBaHust,
H3Dbs3BJIeHHe CJAH3MCTOH OOOJOYKH HOCa.

Ilpn mepeblXx MNPH3HAKAX YKa3aHHHIX 3aloneBaHuil caepyer oGpa<
1aThCA K Bpagy.

18.19. HK, HKM, HHK » HHXK BH3HBaiOT NOKpacHeHHe, 3yA H
H3DbsA3BJEHHE KOXH, MOPAXalOT YYaCTKH KOXH, Ha KOTOPHIX HMeTCH
X0Tsl 6nl He3HAuMTENbHEIE PaHKH HAM uLapanuuul. JJA npejoTspalleHus
YKa3aHHLIX NOpaXkeHH# KOXH HeOOGXOXHMO IPHMEHATb 3alMTHHE Ma3H
Tana XMOT nan gpyrue xKupHbe CMa3KH.

18.20. Xmopucthie Kanbuu#t ¥ HaTpHH, MOueBHHa He TOKCHYHH, HO
TIpH MONaJaHHH PacTBOPOB 3THX A006ABOK Ha KOXY HEOOXOAHMO HPOMHTH
BTH YUaCTKH KOXKH.

18.21, IIpr ykaanke GeTOHHOH CMeCH ¢ NMPOTHBOMODO3HHIMH J06aB+
KaMd Heo6xoAuMO ocofoe BHHMaHHe o6paliaTh Ha HCIIPABHOCTb SJieKT-
POHHCTPYMEHTa H TDOBOAOB BBHIY IOBHINEHHOH S/EKTPONPOBOLHOCTH
6eroHOB ¢ f00ABKaMH.

18.22. Pa6ouue u TP, sauatwie anektpotrepMoobpaborkoli GeToHa,
HoyxHb OpofiTH ofyuenue Ge3omacHHIM MeTojxaM pabOTH M NPOBepKY
SHaHUH cHeuuajbHOH KOMHCCHeH C IOJY4EHHEM YAOCTOBEDEHHA O J0-
nycke K pa6oTaMm no siekTpoTepMoobpaGoTke GeToHa,
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18.23, 3aextprkH, 06CAYKHBAIONIHE SJAEKTPOTEpMOO6paGOTKY Ge-
TOHA, AOJKHH HMeTbh KBaJH(QHKALUHOHHYIO Ipynny no TeXHHKe Gesomac-
HOCTH HE HHXe TpeTbel,

18,24, PaGoune n MTP, samaroie BOMH3A y9aCTKOB, Ha KOTOPHX
IPOH3BOJHTCA 3JeKTpOTepMooOpaboTka OeToHa, AOMMHH GHTH NpEAY-
npexjeHH 00 omacHOCTH NOPa)KeHHs IEKTPHYECKHM TOKOM,

18,25, Bokpyr yuacTka, Ha KOTODOM NPOM3BOIHTCH SJEKTPOTEPMO-
o6pa6oTka GeTOHa, HeOOXOAMMO YCTpauBaTh BpPEMEHHOE OrpaKIeHHe,
Ha KOTOPOM YCTaHaBJHBAlOTCA CHTHAJBHLIE JIaMIIEI KDacHOIO LBETa, 3a-
TOpaIoIlHecs NPH NOJaue HANPSXKEHHA Ha SJEKTPOAB! HJAH HA 3JEKTPO-
HarpeBaTeNbHHE YCTPOfiCTBA, a TaKXKe BbIBELUEHH! NpeAympeluTe/bHHE
naakath «OctopoxHol Tlox BanpsixkeHnem!s,

Bricota orpaxpaeHHs KoJKHa OHTb He Menee 1,5 M, a ero paccrosi«
HHe J0 OporpeBaeMofi KOHCTPYKUHH NOJIXHO OHiTh He MeHee 1,6 M mpu He-
HO/Ib30BaHHH HampsikeHHA N0 127 B n He MeHee 3 M IIPH HCHOJB30Ba-
HuH Gosee 127 B.

Bxoj mOCTODOHHHM JIHIAM HAa Y4YacTOK  3JIEKTPOTEpMOOGpPaGoTKU
DPH BK/MIOYEHHOM HaNpSXKEHHH He paspeliaercs.

18.26. Bce ToKOBeaymme yacTH obopyrosanus (Tpaucdopmaropos,
pacnpefleIHTe/lbHEX UMTOB H T.1L.) JAOJXKHBL OBITH OrpaXieHbl, caydaf-
HOe NPHKOCHOBEHHe K HHM XOJKHO OLITh HCKJIOUEHO. PyGHJLHHKH 107~
JXHH MMeTb HaJieXKHHE KOXKyxH. Bosne TpanHchopmaropoB, pacnpefenn«
TeALHHX WWKaQoB, COPHUTOB, PYOHILHHKOB HEOGXOAMMO YJOXKHTbL Aepe<
BAHHBIC DEIIeTKH, NOKPHTHIE AHINEKTPHYECKHMH PE3HHOBHIMH KOBPHKaMH.

18,27, HertokoBeayllHe MeTaNJIHUECKHE 3JIeMeHTH O00OpYyROBaHHSA
(kopnych TpaHcgOpMaTOpPOB, OrpaxjeRHs MKa(pOB H IMUTOB, KOKYXH
PYOHJIbHHKOB M T.1.) AO/MXKHH GHTb HajeXHO 3a3eMJICHH HJIH 3aHYJEHH,
Tlpn ucnonb3oBanHM HysneBOoro mposoja B KauectBe pabouero AAs 1o-
JydeHHs ($a30BOro HampsXKeHHS, AJA 3aHyJEHHA HETOKOBEAYUJHX 9Je-
MEHTOB J0JMXKeH OnTb NPeAYCMOTPEH CIeHHa/bHBEIA BTOPOH HyJeBOM
aposoi. Mcnoab3oBanue AAA 3a3eMJeHHsT IOA3EMHEIX TPYGONpPOBOXOB 3a-
npelnaercs.

18.28, daexTpoAHHl IPOrpeB APMHPOBAHHLIX KOHCTPYKIHI Clenyer
NPOH3BOLHTD NIPH HampsixeRHH He Gojee 127 B; anexkrpoisbii mporpes
npH Hanpsxenun po 220 B moxer GHTb AODYIIEH A apMHPOBAKHBIX
OTAE/]LHO CTOSUIWX KOHCTPYKUHHE, He CBA3aHHHWX OGIIHM apMHDOBAHHEM
€ COCefHHMH KOHCTPYKIHSMH, TOJbKO Ha OCHOBE ClenHaabHo paspato-
TaHHOI'0 NMPOEKTa NPOH3BOACTBA paborT.

OnexTPOsHbI HpOrpeB HeapMHPOBAHHHX GETOHHBLIX KOHCTPYKLEH, a
TaKXKe BCe ApYrie MeTOJH 3JEKTPOoTepMOOGPaGOTKH apMHPOB2HHHX KOH-
CTPYKIMA MOryT OCYUIECTBJSTHCH B COOTBETCTBHH CO CleUHaJbHO COC-
TaBJeHHOA TeXHoJOrHYyeckoH KapTofi npu Hanpskennd po 380 B npu
YCIOBHH, €CaM KOHCTPYKLUHS NpPHMEHSIeMBIX YCTPOHCTB HCKJIOYaeT KO-
POTKOe 3aMHKaHHe Ha apMaTypy.

Npumenenne s saexTpoTepMOOGPaGOTKH GETOHHHX H KeJyedobe-
TOHHHIX KOHCTPYKUMH HanpsxeHus Gosee 380 B ne nomyckaercs.

18,29, Hanpsi:keHne Ha 9/JEKTPOAH NPH NPeIBAPHTENLHOM 3JEKTPO-
pasorpese GeTOHHOM CMecH B Ky30Be CaMOCBaja paspelllaeTcst MOXABATh
nocAe BHIXOJA BOAHTE/s H3 KaOHMHH H 3aKpHBAHHA BOPOT HAH iarfay-
Ma B OTpaKAeHWH, a NPH NMpeABapHTEJLHOM 9/IEKTPOpasorpeBe B GaAbAx
(6yHkepax) — Mocje BEIXOZa 3a Ipeliesibl OrpaxKJAeHHs pabouero, ocy-
IIECTBJSAIOLIErO NOAKJIIOYEHHE CHJAOBOro Kaless H 3a3eMIAIOLIETO NPOBO-
A3, ¥ 3aKPHIBAHHSA KaJUTKH.

Bopora (uwiar6aymbl) W KanWTKH B OTPaXKAGHHH JOJ/XKHH OHITh
cG6/I0KHPOBAHEl ¢ yCTpOACTBAMH A NOJAa4H HANPSIKEHHS Ha 3JEKTPONH,
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9106 CHN0BAfA LENb PasMHKaNach NPH OTKPHIBAHHM BOPOT, Luiar6ayma
MM KaJHTKH.

Bagpn (6yHKepa) ZNA TpefBAPHTENBHOTO 3JeKTPOpas3orpesa GeroH-
HOI CMeCH KOJ/IKHBI YCTAHABJIHBAThCA Ha AePeBAHHOM HACTH/E, H3OJHpPO-
BAHHOM OT TPYHTa JBYMsl CJOSAMH JIHCTOBOH pe3HHH.

18,30, HesaGetoHnpoBaHHas apMaTypa HiIH apMaTypHHe BHIYCKH
Ha HeorpaXAeHHHX YYaCTKaX, CBA3aHHHE C apMaTypoH KOHCTPYKHHH
ésaxaamu), Ha KOTOPOH NPOH3BOZMTCA 3JEKTPOAHHA IpOrpes, MOJIKHH

HITb 3a3eMJIeHHL.

18.31, Jo Hauana saeKTpOTEPMOOGDaGOTKH GeToHa HEOGXOAHMO
NpUBEPHTh KOMMYTAIlHIO 3JIEKTPOJAOB HJIM HArpeBaTe/IbHHX YCTpOHCTB,
COCTOsIHHE H30JIALHH KabeJsel, IPOBOAOB H KOHTAKTOB.

[Togaua HanpskeHHs Ha 3JEKTPOAH pa3pemIaeTcs mnocjie BHXOA3
BCeX qiofell 32 Dpejiesibl OrpaxAeHH.

18.32. [lonyckaercd GeTOHHpPOBaHHE KOHCTPYKUHA H H3MepeHHe
TeMnepaTypH OeToHa moj Hanpsken#eM He Goixee 60 B npu. ycioBuu
paboThl nepcoHala B De3HHOBOH AM3JeKTpHYecKoi oOysH (camors, ra-
JIOMIHN), AHSJEKTDHUECKHX PYKaBHLUAX M HaJHYHK PEe3HHOBHX pydYeK Ha
BHOPOMHCTPYMeHTe H Jonatax. KsamudHkauHoHHas rpymna nepcoHaja
ZoJDKHa ORITb He HiXKe BTOpOH, BHIOAHATL paGoTal clepyeT HOX Ha-
O/MmofeHHeM 3JeKTPHKA, KOTOPHH JO/KEeH NpH HeOOXOAHMOCTH HeMex-
JIeHHO OTKJIIOUHTb HampsKeHue,

18.33, B npomecce anekTpoTepMoo6paGOTKE GeTOHA SJEKTPHK AOM-
HEH CAeIUTH 3a COCcTOsTHHeM KaGejeff, MPOBOKOB, KOHTAKTOB, Pa3BHeMOB,
B cayyae nosBjeHHs HCKPEHHS B KOHTaKTaXx, meperpeBa Kabenell H mpo-
BOJOB, HHTEHCHBHOTO BHXOA2 mapa H3 GeTOHa, CBHAETEJLCTBYIOWETO O
CJHIUKOM MAaJIOM DacCTOSIHHH MeXJY PasHODaSHHMH 3JEKTPOAAMH HIH
MeX1y 3AeKTPOAAMHM H apMaTypolf, HeOGXOZHMMO OTKJIOUHTb HampsKe-
HHE H YCTPaHHTb HEHCIIPaBHOCTb.

18.34. Paspemraercas NpOH3BOAHTB 9JIEKTPOMOHTaXKHHE paboTH Ha
yuacTKax SAeKTPOTepMOOOGDabOTKH, HaxXOAAWIMXCA NOJ HampsaKeHHeM
9JIEKTpHKAM, HMeWUM KBaJHPHKAUMOHHYIO TPYNNy He HHXe TpeTbed,
C IpHUMeHEeHHeM CNeHMANBHOTO HHCTPYMEHTA H CDeICTB 3all(HTHL

18.35, B cupyio MOrozy sjAeKTpoTepmMooOpaGoTKy OeroHa cheayer
NPOH3BOJKUTE € 0COGON OCTOPOMKHOCTBIO C YUETOM BO3MOXKHOCTH BO3HHK-
HOBEeHHS 1IarOBOTO HaNpAMXKeHHS.

18.36. He pexe 1 pasa B Mecsll H30JAUHUI0 HPOBOJOB H Kabeaed,
H30JIAUHMI OT TPyHTa Gajefi AJA NpeABapHTEAbHOro 3JEeKTPOpPasorpesa
GetonHo# cMecH Heo6XOAMMO NMPOBepHTb C HOMomiblo Merommerpa. Co-
OPOTHBJEHHE H3OJSAUHHE LOMKHO GHTH He Menee 0,5 MOM.

18.37, PaGouue, 3anarsle HHGpakpacHeM oborpeBoM GeToHa C HpH-
MeHEHHEM OTKDHITHIX BHICOKOTEMNEPATYPHHIX HarpeBaTenefi, AOMKHH
OHTb cHaGXKEHH TEMHBIMH OYKaMH.

KoHcTpykumns ycTaHoBoK AAs HHppakpacHoro oforpesa GeTona
NO/IXKHA HMCKJIOYaTh BO3MOXKHOCTb CJAYYalHOTG NPHKOCHOBEHHA K TropAi-
UMM M3JydaTeNsM H KopoOaMm.

Kopo6a monxHH HMeTb ABOHHBIE CTEHKH ¢ BO3AYHIHOf mpociofikolt
KM HAPYXHYIO TeIUIOMSOJISHIO H3 HECKOJBKHX c/loeB acGecToBOA TKa-
HH M/ NOA0GHOrO MaTepHasa.

18.38. IIpn ucnonbsoBanur TAIIIl HeoGXoAWMO IPOBEPHTH HCHpaB-
HOCThb HX 3JEKTpOHATpeBaTesedl mNpH Nepefaye CMEHH — AEXKYPHHMH
SNEKTPHKAMH ¥ B CepPeAHHE CMEHH — JEeXYDHEIM 3JIEKTPHKOM B NPH-
CYTCTBHH Macrepa.

18.39, TIpumensieMble Ans mapornporpesa (eTeHa NaponmpoOBOAH AOJ-
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XKHH HMeTh TEIIOH3OJIALKIO BO H306exkanme oxoros, JaBieHAe mapa Ha
BHXOJE H3 MaponpoBOAa He AOJIXKHO Npesnmath 0,5 aTm,

Hcnpasnenne fedexroB TpyGompoBoaa paspemiaercs TOJNBKO NOC/E
OTKJIOYEHHS NOJAYH Napa.

18.40. B TeMHOe BpeMf CYTOK Y4YdaCTOK, Ha KOTOPOM HPOH3BOIHMTCSH
BHepXKUBaHHe GeTOHa C H3MEPeHHEM TeMNEPATYPH, AOJMEH GHTL XO-
POIIO OCBELLEH.

18.41. IIpn nopakeHHH 3JEKTPHYECKHM TOKOM MOCTPaJaBLIEMY A0/~
®Ha GHTH HeMe[JICHHO OKa3aHa mepBad NOMOIUlb, OAHOBPEMEHHO HeoGXo-
LUMO BHI3BATh MAIIHHY CKOPOfi MeAHHUHCKONR IOMOIIH.

B6aus# yuyactka 3JeKTpoTepM0ooOpaGoTKH 6eTOH2 MOJMKHHE OHTh
BbiBellleHb! NpaBHJa OKA3aHUA NEPBOH NOMOUIH IIPH TNOPaXKEHHH SJIEKT-
PHUECKHM TOKOM, a Takxe HoMepa TeaethoHOB H ajpeca CKOpo# meau-
IHHCKOH TIOMOLIH.

18.42, B6ansn yuactka anekTporepMooGpaloTKA He AomycKaercs
XpaHeHHEe JIETKOBOCIVIAMEHSIOIIHX MaTEePHAJOB.

18.43. B cnyuae BO3HHKHOBEHHS Ha YY&CTKe 3/EKTpoTepMooGpalot-
KH 1I0Xapa HeOOXOJHMO OTKJIOYHTH HaNpAKeHHe H HeMeJICHHO BhI3BAaTh
TIOXKAPHYIO KOMaHAY.

ylleHHe 1OoXapa cJaeAyeT NMPOH3BOAMTH C TIOMOLIBIO OTHETYUIHTexeit
B necka. IIpH OTKJIIOUEHHOM HANPAMEHHWH AONMYCKaeTca TYLIEHHE NaaMe-
HH BOAOil.

BOau3H yyacTKa 3aeKTPOOOGPaGOTKH JONXKEH OGHTb Pa3MelleHH Or-
HeTyIIHTe]H, SILIHKH C NECKOM W JIONATH, a4 TaKXe BHBEUICHW HOMepa
TeJed)OHOB H ajipeca MOXKAaPHHIX KOMaHA,



ITPHJIO)KEHHE 1

PacuetHas TemnepaTypa HapYIKHOrO BO3JYXa H CKOPOCTb BETPa Jiisi 3UMHEro mepHOAa
st pasapyHbiX NyHKkroB Teppuropun CCCP  no mecauam

9¥3

Mecsius CKopocTs
BeTpa,
flymarst x | x x| xu| 1 | u|lm | v | v e
AGakan — |—11|—21|—33(—36|—32|—28| —13 — 7
Axrorait (Kasaxckas CCP) — 0} —22|—29)—34)| —33] —23 0 — 5
Axtiobunck (Kasaxckas CCP) — 0 | —18|—25—26—27 | —20| —7 — 8
Anpan (SIkytckas ACCP) — | —17 ) —30] —40| —39 | —37 | —24 —16 — 4
Apambck (Kasaxckas CCP) - — | —12} —20] —27 | —28 | —14| — — 8
Apxanrenbck — | —6 | —13| —21 | —24 | —23 | —20 —11 — 6
Amxa6an - — | — 0 0 0 — —_ — 3
Asu (XaGapoBckuii kpaii) — 0 | —22|—29}-—-31{—28|—-23| —15 0 4
Bapuayn — | —10}—-21}—29}—31}—29)—23]| —I3 —_ 6
Baky — — |- — 0 0 —_ —_ — 8
Bpatck — |—15| —25|—-36|—3|—-36|—23| —14 — 4
Bpectr (Besaopycckas CCP) — — 61 —12| —13| —13] —9 —_ — 5
BJiaHBOCTOK — — | —10] —20 | —28 | —18 | —11 0 —_ 9
Bopryra 0 | —14)—27] —33} —34 | —34 ) —31 —21 —12 10
Boponex —_ — | -9 | —17]—20} —19 | —13| — — 6
Buunofick (fkyrckass ACCP) 0 |—19f—38}—52|—50} —43| —34| —22 0 3
Bepxorypre (CaepasioBckas 06aacTb) — | —11{—20|—29| —30|—29 | —24 —11 — 5
Bepxosnuck (Skyrckast ACCP) —10)| —27|—50]| —58| —64 | —51 | —46 | —30 —11 2
Burum (Sxyrckas ACCP) — | —15) —33 | —34 | —45 | —39 | —32 —20 — 5
T'ypveB (Kasaxckas CCP) — |—-3 |1—10]|—16] —20 | —21 { —12| — —_ 8
Hxapnxan (SIkyrckas ACCP) —6 | —24| —41| —52 | —55 | —46 | —36| —25 —10 6
Ecceit (KpacHosipckuit Kpaii) —8 | —22 | —42 | —51 | —51 | —48 | —40 | —29 —16 4
JKuranck (SIkyrckas ACCP) 0 {—20)—41|—50]| —53 | —47 | —37] —25 —10 5
3aiican (Kasaxckas CCP) — — | —21|—29} —19 | —28 | —18 | — — 3




3upsuka (Skyrckas ACCP)
Unens (CpepAnoBcKasi 06J1acThb)
Wnnprelt (Maraganckas o6JacTb)
Kannuuurpaz

Kaparanaa

Kapakyap (Tamxkukckas CCP)
Kemb (Kapeasckas ACCP)

Kuen

Kupos

KomcoMosbek-Ha-Amype

Kotaac (ApxaHreJbcKas 06aacTh)
Kpacnonap

KpacHosipck

Kpect-Xangxait (SIkyrckas ACCP)

Kycranait (Kasaxckas CCP)
Kwuzeui (Tysuuckas ACCP)
Jlapesk (TioMeHckas 06J1acTb)
Jlenurrpan

JIbBOB

Marapnan

Musck

Mupunift

Mockpa

Moroua (Yurunckas o6aacTb)
Mypmanck

Hapuin (Kuprusckas CCP)

Hapbsin-Map (ApxaHresbckast 06/1acTb)

Huxonaesck-Ha-Amype

Hopnibck

Hosocu6upck

Opnecca
o Outenex (SIkyrckass ACCP)
%Omonos (Maraganckas 06/1acTh)

© =

(%2

trrrrrereprirrrrrrirritrlitel LI

L
(=3

—10

—21
—26

—23

—49
—34
—49
—15
—31
—31

—21
—26
—35
—27
—14
—30

—31
—43
—33
—18
—14
—31
—17
—32
—20
—45
—20
—27
—31
—33
—37
—34
—11

—54

—47
—31
—48
—12
—29
—29
—23
—19
—24
—31
—24
—15

—50
—30
—41
—28
—19
—12
—29
—16
—26
—19
—40
—18
—23
—33
32
—37
—29
—11
—51
—53

—41
—24
—41
—10
—21
—24
—20
—11
—17
—22
—21

—920
—92
24
—41
—16
—14
—10
—24
—12
—17
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—33
—16
—15
—29
—9
—29
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—16
—10

—11
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8%2

Mpodosxcerue npunr. 1

Mecsus CKopoCTh
Tlymers x | x| x x| v o |Jwm| v | v “We

Omck — -9 | —23]—30| —32 | —32| —23| —11 —_ 5
OpeHGypr —_ 0 | —15| —23 | —28 | —27 | —19 —6 —_ 6
Om (Kuprusckas CCP) — — 0 | —10| —14 ]| —11]|— —_ — 2
Nassonap (Kasaxckas CCP) — | —8 | —20]—28} —33]| —33 | —24| —9 —_ 7
Herponasnosex (Kasaxckas CCP) — |—10}—20|—30]| —30| —30 | —24 | —~17 - 7
Ierponasaosck-Kamuarckuit — 0 (—10|—14| —17| —17| —13| —6 0 8
Mepms — —9 | —18| —19| —28 | —24 | —19 -7 — 4
Mesopa (Komu ACCP) — {—10] —2a|—32| 33| 32| 28| —17 0 6
Momosauno (Komr ACCP) - —11 | —20| —29 | —30 | —28 | —24 —12 _ 6
ITckos — — —7 | —18} —24|—19| —16 0 — 5
[ynuno (Tomckas o6iacTb) — ~11|—23|~—32] —36|—32| —26| —15 — 4
Pura — — —6 [ —I3{ —13( —16| —12 0 — 5
Camnrap (SIkyrckas ACCP) — —181 —38 | —47 | —49 | —44 | —34 | —21 — 5
Cackunax (Skyrckas ACCP) —8 | —22| —40| —48 | —51 | —47 | —40| —33 —18 6
CBepasioBcK — —9 | —17| —27 | —16 | —25 | —19 -8 — 5
Ceitmran (Marafanckas 061acTb) —10| —27 | —43 | —51 | —52 | —49 | —41| —28 —10 5
CeMunanaTHHCK — —8 | —20|—27 | —31} —29 | —21 —8 —_ 4
Cpererck (Hururckas 06.acThb) — —14] —28| —40| 43| —39| —29| —I19 — 4
Cycamup (Kupruackas CCP) — —15| —24| —32| 34| —33| —27| —I15 —_ 1

Cukrniskap (Komu ACCP) - —8 | —17| —26| —28 | —27 | —21 | —i2 — 6




= CapaToB
T) CpeanexoabIMCK
L Tasosckuit (TioMeHCKas o6nacTsb)
= Tannuu
Tanau-Kyprau
Tapko-Casne (TioMeHckast o6sacTb)
Taways (Typkmenckas CCP)
Tahwer (MpKyrckaa o6aactsb)
T6umucH
To6osbek (TioMeHCKasn 06/1acTh)
Tomck
Tyo#i-Xas (SIkyrckas ACCP)

Typa (KpacHosipcku# Kpaii)
Typrahi (Kasaxckas CCP)
Typrecran (Kasaxckas CCP)
Yanau-yns
Verb-Mas (SIkyrckas ACCP)
VYpaasck (Kasaxckas CCP)
Ilemmnorpan (Kasaxckas CCP)
Yarwa (Typkmenckas CCP)
Yapa (Unrusckas o6aacts)
Yepauub (Tlepmckan o6aacte)
Yura
YynbMaH

o [OxH0-CaXaHHCK

%ﬂxy'rcx

EENY

N

(=

—21
—16

16
T
8

—9
—19

—19
—6

—11
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IIPHJIO)KEHHE 2

MeToasKa pacyera TenJjoBbiAeACHHA HeMCcHTa

YueT TENNOBLIAENEHHS LEMEHTA NpPH pacueTe OCTHIBAHHA GETOHA NO
¢dopmyse (12) u mpH pacuete MOTPEOHOH MOUIHOCTH HA MIEKTPOTEPMO-
06paboTKy 0eTOHa B KOHCTPYKIHH NPOH3BOAUTCH N0 NOJIO YAeJbHHX
TENJIOBLINEJIEHH 3aJaHHOTO BHAa IEMEHTa, KOTOPoe CTPOUTCS IO 3KCIe-
PHMEHTANbHbIM AAHHBIM HJH 1O AaHHHIM Tabn. 20, [{ns s1oro mpHHATHE
TEMNIEpPaTypHbIA DPeXHM TEMIOBOrO BO3ZeHCTBHA pa3busaercss Ha PAA
neGo/IbIIHX HHTEPBAJOB, B KaXJOM H3 KOTOPHX TeMIepaTypa NpHHHMa-
€TCH NOCTOSAHHON, PaBHOH CpexneapHpMETHUECKOH oT TeMpepaTyp B Ha-
yaje W KoHUe mHTeépBaja. IIpn cooTsercTByromed cpepHeit TeMneparype
Ha rpadHKe ONpeAeNAeTCs BeJHYHHA YIAEJIbHOIO TeIVIOBHIENEHHS KAk
PasHOCTb B KOHUE M Hauaje wHrepBana. [lepexox ma crepyiomui nurep-
Ball OCYIIECTBJSIETCA IePEHOCOM Hadaja OTCYeTa MapalIeIbHO OCH
aGcuMce o mepeceyeHHA C KDHBOH, COOTBETCTBYiolledl CpejfiHell TeMIe-
parype B HOBOM HHTepBane. Ha puc. 75 npusefieR npumep onpegeneHus
VAeJbHOTO TEeIVIOBBIIENEeHUS A TeMIepaTypPHOTO PexHUMa:

1) mpeasapuTedbHOe BhiAepxnBanue npH 30°C B TeueHue 4 u;

2) nogvem temneparypsl or 30 a0 70°C 3a 4 u (cpeaHsAs TeMme-
parypa 50° C);

3) m3oTepmuuecKoe BHAEPKHBaHHe MpH TeMuepatype 70° C B TeyeHne
5u;

4) ocruBanue: oT 70 no 50°C B TeueHHe 2 u (cpe;usf TeMmmepa-
Typa 60°C); or 50 nmo 30°C B Tevenme 3 u (cpeaHss Temneparypa
40°C); or 30 no 10°C B TeueHHe 6 u (cpeauss temmeparypa 20°C).

ENEHUE, KTHIKE

Yensroe mennols)

PesyabraTsl:
Ipp.s = 16,8 xJIx/KT; 3, ., = 17,8 KIIx/xr;
Onon == 46 KIIx/KT; Bger = 10,7 kIIx /Kr;
3pa =92 xlx/xr; 3., = 3,6 KIIx/KC.
250 70°% 80 50%’ '
-
e || e
20@( S e A T e e = L e e T
i 1 é ' = | ] et—11
180 }‘?‘dh:y s i g ] | ‘l
| |1 1 o |
! i L1 l
5054 4' //} i ] 'f
< b S I ( ’j‘_f i
v%:]{ Tt | gy

b 8 72 76 20 24 28 JZ 36 40 ¥4 48 $2 56 60 b4 68 72 76 60
Bpema, 4

Puc. 75. NpAMep omnpepelieHns yAeAbHHIX TENJIOBHIAcACHHA LeMeHTa
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ITPHJIOXEHHE 3

Tipmmepht NoAGOPa KOHCTPYKUKH Onany6Ku
NPH TEPMOCHOM oCThiBaHAM GeTona

1. Pacuer no gopmyae B. I, Ckpamraesa

Tpe6Gyercs mopo6paTh KOHCTPYKUHIO OmaiayOKH IHPH YCIOBHH, YTO
GeTon joJkeH mpuobpectu 70% INpOYHOCTH Mapodnoi B Teuenue 6 cyr
OCTHBAHHA.

HcxoaHbe AaHHB e XKeje3o6eToHHHA (yHIaMEHT pasMepoM
1,2X1,56%2 M u3 6erosa mapkn M 200, noprianileMeHTa Mapku 400
¢ pacxogom 300 kr/m® GeToHHpYeTCA B YCJIOBHAX CTPOHMTEJLHOH IJjO-
waaku. Temnepatypa HapyxHoro Bosayxa munyc 10°C mpH cxopoctH
perpa 10 M/c. TeMneparypa GetoHa HauajibHasi fea=25°C,

Pacuer nponsBogHM caeiyiollHM 06pasoM.

OnpenensieM o6beM GeTOHa B KOHCTPYKUHH:

V=hBL=1,2-1,5-2=3,6 »?,

rae h, B 1 L — coOTBETCTBEHHO TOJUIMHA, BLICOTA H AJHMHA 6eTOHUpYye-

MOM KOHCTPYKLHHA.
OnpegensieM MAOHIAAbL NOBEPXHOCTH OXJAaXJEHH KOHCTpyKuHH F:

F=2hB+BL+hL)=2(2-1,241,2-1,6-2-1,56)= 14,4 m2.
OnpezensieM MOAYJL MOBEPXHOCTH KOHCTPYKUHH Mq:

Cornacho rpaduky naGopa npouHoctH GetoHom (cM. pHC. 2, a),
HAaXONHM CPEAHIOI TEMIlepaTypy TBepAeHusi 6eTOHA fs.cp, PaBHyl0 20°C,
NP KOTOpOi B TeueHHe NPHOJIH3HTENbHO 6 CyT OETOH KOHCTPYKIHH
nproGperaer 70% NPOYHOCTH MapoOUHON.

HUexons uaz ¢opmynm B. I' Ckpamraesa (12), ompenensiem (opuen-
THPOBOUHO) KO3(duLUHENT Temionepesadn onany6kn K, npunuMas fo«=
=5°C:

K Co V6 (t6.0a — t6.x) + L3 1,047.2400 (25 — 5) - 300260

T My (te.cp — ta) - 6-24-4 (20 — (— 10)]

= 7,42 gJIx/xr = 2,056 Br/(m2-°C).

[To ta6a. 21 OpHEHTHPOBOYHO Ha3HAYaeM KOHCTPYKHUHIO ONany6KH,
COCTOAILLYIO U3 JIOCKY XBOHHBEIX [OPOJ TOJIUHHON 25 MM, CJIOS TOJSA TOJ-
mMHAOK | MM, €109 MHHepaJbHOH BaThl o6beMHoll Macco#t 150 kr/m?
(TomuuHol 50 MM) H cJos paHephl TOMULHUHON 4 MM.

ToyiliHHA COS1 TENJIOH3OJALHH B APHHATOM THIEe omaayGku (V)
(Ta6a. 21) cooTBeTcTBYeT KO3((HLUHEHTY TelJoNepeAdadud IPH CKOPOCTH
Berpa 10 M/c K~1,09 Br/(m2-°C), a no pacuery tpebyercs, utobur K
6uia1 pased 2,05 Br/(M2-° C).

B cBs3u ¢ TeM 4TO moJyueHHHH KO(pHIHEHT TemJONepepaiH ona-
JyO6KH OTAHuaeTcsi OT Ta6GJHYHOrO, PACCUMTHIBAEM TpPeGYeMYIO TOJLIMHY
CJI0Sl TeN/IOH30JIAUMH (BATHl MHHEPANbHOM).

Juas 3Toro onpezreiaeM TENJAONPOBOAHOCTh MaTEePHAJOB, COCTABJAIO-
IHX KOHCTPYKLHIO ONadyOKH, 3aBHUCALIYI0 OT H3MEHEHHS TEMIepartyphl
MarepHaJoB.
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TemnepaTypa Ha HapyxHoft mNoBepxHOCTM ONaNAyGKH f; paBHa
munyc 10°C,

Pacyernylo TeMmepaTypy Harpesa onanayGkH t‘(’,,, onpejenaseM Kak
cpeaHeapHdMeTHUeCKOe 3HaueHHE TeMIepaTypH HApPYXKHOTO BO3AYXa H
HayaspHOH TeMnepaTypH GeroHa:
t6.n + tn _25+(— 10)

2 2

CornacHo ammupuueckoit dopMmyie O. E. Buaacosa, Teniomposoz-
HOCTb MaTepHaNloB Af, COCTABJAIOIIHX KOHCTPYKUHIO omanyOKH, Harpe-
THX 10 rg,, onpeneasiorT no dopmyse

A, =4, (1+0,0025¢5,),

rie Ao —— KO3(pOHUHEHT TeNJONPOBOAHOCTH MaTepPHANOB onanylKM Opu
0°C, npuHuMaeMuli o Taba. 22.
JLnst JocKH H3 XBOHHBIX Mopoj, (IONepeK BOJIOKOH)

hy=0,17(1 4 0,0025-7,8) = 0,173 Br/(m-°C);
Ana daHepul KJeeHol
Ap = 0,17 (1 0,025.7,5) = 0,173 Br/(u-°C);
Ana TOAS
Ay =0,17 (14 0,0025-7,5) = 0,173 Br/(m-°C);
I BaTH MHHepasbHOH o6beMuoll Maccolt y=150 kr/m?
Ag = 0,085 (1+ 0,0025-7,5) = 0,056 Br/(m-°C).

BBHay He3HaYHTENbHON BeJHYHHH NPHPOCTa KO3h@HIHEHTOB Temjo-
NPOBOJAHOCTH MaTepHasioB onaty6ku [menee 0,01 Br/(M-°C)] 3a cuer
NOBHILIEHHST HX TeMIepaTyPH B INPaKTHYeCKHX pacyeTax HMH MOXHO
npeHe6peys.

TomUuHY TENNOH3OJAALHOHHOTO cJIOSl 8y ONPENENAIOT HCXOAH H3
¢opMyanl (13) Ges yuera TemnooTAauM onany6KH KOHBEKUHeH H H3ay-
qeHneM:

=17,5°C.

tog =

1 6 8¢ 8p 1\
Py .__(_11_+__+——]=
° ”3[K e | )
1 0,025 + 0,004 4 0,001
= 0,055[ X —( - )] =0,017 m~ 17 am.

B HTOre YCTaHOBJEHO, YTO KOHCTPYKUHSA OMaayGKH JOJKHa CO-
CTOATb H3 COCHOBOH MOCKH TOJIIHHONH 25 MM, OJHOTO €J0S TOJA TOJIIH-
HO# 1 MM, ciof MHHepa/JbHOH BaTH TOMLHKHOA 17 MM H baHepH TOJA-
LIHHOH 4 MM.

2. Pacuer ¢ HCHOJIb30BaHHEM TaGJHL OCHOBHHIX MapaMeTpoB BhAEp-
JKHBaHH OeToHa,.

1. OnpemensieM HPHHUHNHAJABLHYIO BO3MOXHOCTbL BHIAEPKHBAHHA
GetroHa Mapks M 300 na mnakonopraaniueMente Mapku 400 (pacxog
ueMenta 400 kr/M%) mpH TemmepaType HapyXXHoro Bosayxa —30°C B
KOHCTPYKUHH KOJIOHHHl C MeTaJ/liHueckoll oGeualikolt auamerpoM ! M,
BricOTONH 5 M. TeMmmepatypa ynoxXeHHOH GeTOHHOH cMecH MoxeT OHTH
obecrneueHa pasuoii 25° C,
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PacuyerT

OnpeaensieM MOAY/b NOBEPXHOCTH:
4 2 4

M _— _==

n=" + b T+

oo

=4,4 M1,

Hdas  noaydenns 40, 70 u 1009}, or Rys mno Ta6n 18, 18a, 186
opd May=4 cOOTBEeTCTBEHHO HMeeM;

Rpg =0,53 m?.rpan/Br; T =77 u;
Ryqo =1 M%.rpan/Br; Too = 144 u;
Ryy90 = 2,53 m?-rpan/Br; Ti00 = 391 u.

Jns M3onsuMM THOA IIJIAKOBAaTa TOJUIHHHEL CJOEB COCTABAT{

810 = Rugo Am = 0,530,058 = 0,0308 u;
670 == me Am = 1,0'0,058 = 0,058 M;
6100 = Rgmo }Lm = 2,53'0,58 = 0, 147 M.

V3 aHanu3a MOAyueHHHX Be/MHYHH CAELYeT, YTO TEPMOCHHH METOX INpH
3afaHHHX YCJOBHSIX MOXeT OBITb pPeKOMEHAOBaH AJA  IOJYYCHHSA
40%- u 70%-HO# NPOYHOCTH OT MAPKH.

2, Kakylo mpOYHOCTh H B KaKHe CPOKH MOXHO NOJYYHTb IIPDH Tep-
MOCHOM BhiZepikKHBaHHH GeToHa Mapka M 200 Ha mopraaHAueMeHTe Map-
KA 400 npH caeAyIOHIHX YC/IOBHAX:
pacxon uemenra — 230 kr/m?;

KOHCTPYKLHA — KoJohHa 0,354 0,354 X3 u;

pakioH CTpOHTENbCTBA — T. BiaauBoCTOK;

DEPHOA CTPOHTENBCTBA — HOHGB}) MECHIL.
acyert

a) OnpejensieM MOAY/b MOBEPXHOCTH!

Mg =

=11,8.
0,34 I

6) PacuetnHas TeMmepaTypa HADYXKHOro BO3AyxXa mo mpua. 1 cocs
rasur —10° C,

B) Jins nopriasaueMeHra Mapku 400 mo Ta6a, 17 u 17a npE Mn=
=10 u pacxoae ueMenta 226 kr/M3 (B 3anac MpPOYHOCTH) AJA NOJyvYe-
uHud 40% ot Ras:

Ry = 0,62 M2-rpan/Br; t5.a="47°C; T4=491
W
Ry =0,73 wi-rpan/Br;  f5p =+ 12°C; 74 =40 u.
Han nonyuennst 70% oT Ras:
Ryzo = 1,48 M2-rpan/Br; tg.p=-+5°C; 15 =125 u.
BhilepKHBaHHe NPH 3aKaHHHIX YCJOBHAX A0 noiydenns 100% oT Ry

He PeKOMEHLYercsl.
r) [lepepacier noJydeHHHX 3HAueHAH TepPMOCONPOTHBJCHHA Ha yc-
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JIOBHHE TOJIIHHH H30/sIHE (HalpHMep, UIAKOBATH):
B0 =0,62:0,058 == 0,036 M; 8y, = 0,73-0,58 = 0,0424 m;
82 = 1,48.0,058 — 0,086 M

TIOKa3blBaeT PEaJbHYI0 BO3MOXKHOCTh OCYLIECTBJIEHHS STHX PEXHMOB BH-
JlepIKUBAHHS.

ITPHJIO)KEHHE 4

Mipumep onpepeserns TenaoBHX NapaMerpos
TEPMOCHOTO OCTBIBAHHA MOHOJHMTHOH GeTOHHOM NJHTH,
GeToHHPYeMOil Ha MEP3JIOM OCHOBAHHH

Onpenenuth TeIOBHE HMapaMeTpn GeTOHHPOBAHHA METOLOM TEpPMO-
ca MOHOJIATHOH GeTOHHOH MJAHTH To/IHHOA 0,2 M MPH CJAEAYIOUIHX HC-
XOMHRIX AQHHHIX:

TpeGyeMas mpoTHOCTb GeToHa Ro=50% Ris;

BECOBas BJAXKHOCTb I'pyHra W=>5%);

TeMIepatypa rpyura f,=—10°C;

HadasnpHas TeMllepaTypa GeTOHHOH cMeCH Toc/e YKJaiKH B KOHCT-
pysnaio fe.s=20°C;

TeMreparypa Bo3ayxa fr=—15°C.

Pemenue

Ilo rpaduxy puc. 6 npu HaGope GeTOHOM MANTH NMPOUHOCTH KO 3a-
Mep3anus Re=>50% Ros 1pH ee GEeTOHHPOBAHHH HA MEP3JIOM TPYHTOBOM
OCHOBAHHH € BJaxHocTei0 W=D59 onpenenseM TepMHuUECKOe CONPOTHB-
JIeHKHe TEMJOBOH H3ONAUMH H MAKCHMAJBHYI0 TAYOHHY ODPOTAHBAHHR
IPYHTA IOA MOAOIUBOI ILIHTHL

W3 Toukn Ha OCH OpPAHHAT, COOTBETCTBYIONIell TeMmepaType PYHTa
t;=—10°C, BoccTaHaB/MBaeM TNEPNEHAHKYJAAP BleBO H BNPABO OT OCH
JI0 mepeceueHHs] C KPHBOH, COOTBeTcTBYIOINEH HauaJbHOM TeMmeparype
GeTOHHO# CMecH IIocae YKAankH fe..=20° C.

Haxopum aGeuuccy noaydeHHOH B npaBoft macTH rpadmka TOukH
nepeceyeHHs, COOTBETCTBYIOmeEH TpebyeMoHl BeJIHYHHE TEPMHYECKOro Co-
NpoTHBNEHUsT H3onAuHy R=2,42 wm2.°C/Br npu Temneparype BO3xyxa,
paBHOl TeMnepatype rpyHTa tp={,=—10°C.

ITo aGcumcce TOukH NepeceyeHHs, NOJy4YeHHO B JieBOH wacTH rpa-
¢uka, onpefesAeTcs MakCHMaJjbHasd IMIyOMHA NPOTAHBaHHWS TPYHTA TOA
nogomeoll nauts A=0,2 M.

Bpemsi OCTHBAHHS Toer W CPelHAR TeMmeparypa GeroHa fs 3a 310
BpeMs HaxoJMTCs TOo rpaduxky Ha puc. 7. JJs 3TOrO BOCCT2HABAHBAIOT
NEPHEHAMKYISP K OcH abCURCC X3 TOUKH, COOTBETCTBYOUICH HadanbHOR
TeMnepartype yJaomenHoro 6etona fo.»=20°C, 10 nepeceuyeHHS C KPHBH-
MH BpEMEHH OCThIBAHHs1 GeToHa [0 3aMepP3aHHA Toer H CpPeiHed TeMme-
paTypul GeroHa 3a 5TO BpeMsi fo. 110 OpAUHATe COOTBETCTBYIOUIMX TOYeK
ONPeAeNsIIOTCa Toer=260 ¢, t5=2°C.

Heo6GxoaumMoe TepMHuecKoe COMPOTHBJIGHHE TeNA0BOfl  H30MSALHA
(R’) mpw samannofi Temmepatype sospyxa f;=—15°C onpenensercs no
dopmyane (16): 9 5

Ri=28—2—(=25) _ 349 0.¢/Br
2—(—10)
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Tommuua TervioBoro orpaspenus d [(mpu MCIOJbL3OBAHHE B KadecT-
Be YTEeIUIHTes NEeHONVIACT IVIMTOYHHIH € KO3((HIUHERTOM TeIL1oNpoBOL-
soctH A=0,041 Bt/(M-°C) u3 Ta6n. 19)] onpenenserca mo dopMyie

d=R'7A=3,42.0,041=0,139 m~ 14 cm.

[IPHJIO)KEHHE 5

MeToguka onpejeneHns
KOPPO3HOHHOTO BO3JeiicTBEA R0GaBOK
Ha Geron

M3 ueMEeHTHO-NECYaHOTO pacTBOPa ¢ MAaKCHUMATbHBIM, CPEAHHM H
MHMHHMAJbLHLIM KOJIHUeCTBOM A0GaBku (mo Ta6a. 34), BeOpaHHOK K mpo-
H3BOACTBY paboT, H3TOTOBJAIOT He MeHee Tpex cepHil o6paanoB-6anouek
no 'OCT 310.4—76 ¢ kaxjoi nosupoBko#t po6Gasku. IloBepxHoCTh 06-
pasuoB IVIOTHO 3aKPHIBAIOT MOJHSTH/ACHOBOH NJCHKOH, M HX MOMEINaioT
B CPeAy ¢ pacueTHOH OTpHLATeNbHOH Temmeparypofi TBepieHus GeroHa
A0 mnoayueHHsa mnpouHocTH 20—309% MapoyHoli, onpejenseMoi mo TO-
my e I'OCTy. [ast sTMX onpeiefeHHHl MCHOJNB3YIOT He MeHee JBYX
cephii 06pa3uoB ¢ KaXJA0H AO3MPOBKOH 106aBKH, a 00pasubl HCHBHITHI+
BalOT INOCJe HX BbIJEpXHBAaHUA B TeueHHe |—2 4 @Npd Temmepartype
20+5° C.

o onuo#i cepunm o6pasuos, SOCTHTIUMX YRa3aHHOH IPOYHOCTH, pac-
nany6/HBAOT M MOABEPralT MONEPEMEHHOMY HArpeBaHHIO H OXJaxKie-
HHMIO B BO3AYIUHHIX ycaosHsXx. Harpepanue NpoH3BOJST JO TeMHepaTty-
pu 15 (5)°C, a oxsaxieHne — 10 TemmepaTyps MHHyc 15 (=+5)°C
IpH CKOPOCTH H3MeHeHHs TeMnepatyphl 3—5° C B gac.

OtcyrcTBHE NPH3HAKOB paspymweHdnss o6pa3uoB (pacTpecKHBaHHe,
esaylieHde rpaHelf, BhIKpOIIHBaHHe pebep, yBennuyenHe oGbema) mnocse
50 IHKJIOB HArpeBaHHS-OXJAXK/JEHHS CBHIETEJIbCTBYET O BO3MOMKHOCTH
NPHMEHEHHsT HCHBITYeMOI'0 KOJHyecTBAa [A0GaBKH B OeToHE Ha NAHHOM
LEMeHTe,

ITPUJIO)KEHHE 6

Meroauka onpeneneHus
06pa3oBaHKs BBLICOJOB HA MOBEPXHOCTH GETOHA

H3 Getonuolt cMeCH ¢ MaKCHMAJbHBIM, CPEIHHM H MHHHMAaJbHEIM
KoauuecTsom A06aBku (mo Taba. 34), BHOpaHHOH [as NPOH3BOACTBA
pafoT, U3rOTOBASIIOT CEPHI0 H3 TPeX KOHTPOJBLHEIX 0OpaslOB-IPH3M IO
FOCT 10180—78, kotophie Ioc/je BBIAEPKHBaHHS NPH OTPHILATeNbHOH
TeMmepaType B TeyeHHe 7 CYT H 7 CYT B HOPMAJbHHIX YCJOBHSIX NOTpY-
¥kawoT Ha 3—5 cM B BauHy ¢ Bojoil. IToBepxHOCTh 06pasuoOB, PacHoJo-
XKEeHHYI0O Haj BOJROH, o6AyBaloT BO3LyXoM ¢ TeMmeparypoit 20+5°C e
MeHee 3 4 eXeJlHEBHO B TeuyeHHue 7 CYT.

HasHude BHICOJIOB Ha OTKPLITOR NOBEPXHOCTH 06pPasiOB OTMEYAIOT
BH3YaJIbHO [0 IOSBJEHHIO BHIIBETOB WJM HAJETy COJIH, OTCYTCTBHE KO=
TOPHIX CBHAETEJNBCTBYET O BO3MOXHOCTH IPHMEHEHHS HCIBITYeMOH JO3H-
poBKH Ao6aBKH B OeTOHe, KOTAa He AONyCKaeTcsi 06pa3oBaHMe BHICOJIOB,

IpegoTBpaTHTh nOsiBNEHHe BHICONOB MOXKHO YMeHbIIeHHeM n06aBe
KH HJH COBMEeCTHHM IpHMEHEHHeM C NPOTHBOMODO3HOH n06aBKOH BO3+
ﬁ}?(osomexalomeﬁ uay razoobpasyiowed nobaskn CHB, CIT, TKXK-94,

SH.
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Vianur, noaBASIONHecs Ha TOBEPXHOCTH 3aTBepieBluero GeroHa
BHICOJIEl MOXHO TiyTeM 2—3 KpaTHOH MOBEPXHOCTHOA O6palOTKH KOHCT-
i)_yxmm 5—10% BoxubniM pacTBopoM po6aekn CHDB HaM sMyJbcHH

KOK-94. [Mepes ofpaGoTkodl ¢ noBepXHOCTH GeTOHa cleAyeT ropsueii
BOLOH yAaluTh NOSBHBIIHECS BHICOAb H MOACYWHTb €e B TeueHHe 1—2 u
npu Temneparype 40—50° C 06ayBKod ropsuEM BO3LYXOM.

ITPHJIOEHHE 7

Onpeacfenne pacueTHof TeMnepaTypul Teeppaenus Geroua,
pacuer yTenjeHHs KOHCTPYKUHH

Tpumep 1. Heo6x0auMO ONpeneNMTh pacyeTHyI0 TeMnepaTypy TBep-
Aenust Getona mMapxu M 300, NPHrOTOBJEHHOrO Ha TPaBATHOM ieCHe u
nopraanauemenTe Mapku M 400 ¢ pacxoaom 350 kr/m%, ecam cpepHas
TemMnepaTypa BO3JyXa B TeKyllleHl JAekajie MO AAHHBIM MECSYHOro NmPOr-
Ho3a oxHuaerca MmmHyc 21°C, a ckopocrs Berpa 4 mjc. B xkauectme
NPOTHBOMOPO3HO#! 106aBKu BHOGpaH HHTPHT HaTpHA. KOHCTPYRIRIO ¢
MOJyJieM NMOBepXHOCTH 6 M~! HameyaeTcss BO3BOAHTL B onajnybke THIA 6
(mo "ra6a. 18), a remmeparypa GETOHHOH CMeCH nocae YIJIOTHeHHs O6y-
aet okono 10°C.

Coraacho 1. 1.5 KpHTHUECKass mpOYHOCTh Ata Gerona mapkn M 300
cocrapaner 25%. Torma, moACTaBiAf H3BECTHhHIE U3 YCAOBHA 3anauy
pedHyuHH B ¢dopMmyart (7) w (17) u npuuuMas fo.x=--15°C cornacho
n. 6.6a, HaxoaUM:

515 4 10+ 15 _
6.cp 1,03 -+ 0,181.6 - 0,006 (10 - 15)
45 2400-1,047 (10 + 15) 4 0,014.350-335-25
T = 86,4-1,27-6 (— 4 + 21) =
62820 4 1641,5-25
= 11192,3

To uMelomuMCs SKCHEePHMEHTAJbHHEM HAaHHKM, 1O HHTERCHBHOCTH
TBEpAEHHs GeTOHAa Ha NpPHMEHAEMOM Ba OObeKTe CTPOHTEJbCTBA lEMEH-
Te, NpHBEJEHHLIM Ha pHC. 76, HaxoAHM, 4TO NpH cpPelHell TemnepaType
tBepleHAss mupyc 4°C s3a 9,3 cyr 6eToH npHoGpeTeT NPOYHOCTL OKO.10
40Y, mapouxoi.

TorAa yrounenHOe BpeMsi OCTHBAHHS GETOHA COCTABHT

15 62820 + 1641,5-40
K 11192,3

3a 11,5 cyr, Kak 2T0 caenyer H3 pHc. 76, GeroH mpHOGpeTaeT He
40, a 45% wmapounoli npousoctH. Torla yTouneHHoe eflle pa3 BpeMs
OCTHIBaHHA Getona po —15° C cocraBHT

15 62820+ 1641,5-45
s = 11192,3

IMpunumas R=>50% u3-32 HeCOOTBETCTBHS NOJNYYEHHOR MO Npel-
AyumieMy pacyeTy NpOYHOCTH C ONBITHHIMH [LaHHLIMH, HaXOQHM:

o 15_ 52820+ 1641 ,5-50
5% = 11192,3

—4°C;

=9,3 cyr.

= 11,5 cyr.

= 12,2 cyr.

= 12,9 cy1.
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Conocrasass 3TA pacueTHHe NaHHEe ¢ 3KCIePHMERTAIbENME (110 pHC.

76), Haxonum, uto sa 12,9 cyr TBepaeHus nmpm Temneparype Mumyc 4°C

6eToH
paeT nNpOYHOCTH

509 mapouHoif,

Jas ycTaHOBNEHHS Bpe-
MmenH Habopa 6ETOHOM KPHTH-~
geckofl (wau HHOH) mnpOYHO-
CTH TPH OCTHIBAHHMHM €T0 0
fonee BHICOKHX TeMIeparyp
BHIOJNIHAIOTCA pacueTsl Bpe-
MEHH OXJIaXJeHusa 6eTOHa 10
—10; —5; 0 u 5°C, como-
CTaBJAs KaxAn# pa3 pac-
UeTHHE AAHHGLIC C ONBITHHIMA.

Haxonum:

mpu  t, =—10°C,
—10 [+]
tﬁ.cp =- 1°C

npr

npu

npr

1;510 = 6‘7 CYT’

1:4_610 = 8’5 cyT!

T =9 cyr;
tox=—5C,
loo, = 1,8C

12“55 = 4,9 cyr,
150 = 6,3 cyr,
15526,7 cyT}
ts = 0°C,
fgcp = 4.6°C
135:3,4 cyT,
135————4,2 cyr,
120=4,6 cyT;
t6x = 5°C,
Bep=13C
155 = 2.3 oyr,
0= 2,6 cyr,

125 =2,9 cyr.
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Puc. 76. Hapacraune npovunoctn Berona ¢
RobaBkoii HH npu 10°C (1), 5°C (2), 0°C
(3), —~5°C (4), —10°C (5) u —15° C (6)
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U3 pesyabraroB pacyeTos, NMPHUBENEHHHIX Ha pHC. 77, clefyer, 4To
B AaHHOM CJy4Yae 3a PacueTHYI0 TeMIlepaTypy TBepAeHHs GETOHA MOXeT
6uTh npHHATA TeMNepatypa MHHyc 5, 10 wiam muayc 15°C, mockoJsibky
6eToré gadupaer KPHTHYECKYI0 NPOYHOCTL NDH OCTHIBAHHH NPHMEPHO X0
—2,5°C.

Kakyw u3 yKasaBHHIX TeMNepaTyp NDHHSTb 32 PacyeTHy C BBeje-
HHEeM B COCTaB GeTOHHOH cMecH ROGABKM HHTPHUTA HATPHA COOTBETCTBEH-
Ho B Koauyectse 4-—6, 6—8 wam 8—10Y% wmaccn ueMeHTa B 3aBHCHMO-
CTH OT €ro MUHePaJOTHYecKOro COCTaBa, HEOGXOAHMO PElIMTh HpPHMEHH-
TeJAbHO K KOHKDPETHBIM YCJIOBHAM NIPOM3BOACTBA MCXOAS U3 HAaPacTAHHA
NPOYHOCTH GEeTOHA H YLOPOMAHHS ero CTOHMOCTH C YBETWUCHHEM KOJIH-
yecTBa BBOAMMOH J0O6aBKH.

[pn pacuerHoit Temneparype —5°C 10 3amepsanus GeToH Habeper
npoudocTh mopsaka 43% wmapounodt. B panpueftmem ona 6yIeT 3aMeTHO

BEJIMUNBAThLCS NPH OTTAHBAHHH GeTOHA A0 Temmeparypn —5° C u BHile.

pu pacuetHoH Temnepatype —10° C K MOMeHTy 3aMep3aHHsi GeTOH NpH-
o6peTeT 0KOJMO0 45Y% MapouHOH MPOYHOCTH H 6yAeT TBepAeTb MpPH OTTau-
BanuH Jo —10°C ¥ Bhllle, a TPOYHOCTD GeTOHa K MOMEHTY 3aMep3aHHs
npd pacuerHoii TeMmepatype —15°C cocraBuT nopsaika 50% wmapodHoi
¢ NOCJAEAYIOIMM 3aMETHBIM ee IPHPOCTOM C IOBHILICHHEM TEMNepaTypH
BEIIIE paCYeTHOH.

Onnaxo npu pacueTHol Temnepatype —5°C pacxox poGaskn Ha
1 M3 6eToHA cOCTABHT B cpedHeM 7 KF NPH YAOPQXKAHUH €0 C1OHMOCTH
3a cuer storo Ha 0,9 py6., B TO BpeMS KAK NpPH PACYETHOH Temmeparype
—15° C pacxon HROGaBKH n YAOPOKaHHE GEeTOHa COCTaBAT YKe COOTRET-
creesno 21 kr u 2,7 pyoé.

Pacnany6anBanne KOHCTPYKLUHH B [AHHOM CJYyYae MOKET NPOH3BO-
AuTbCS uepe3 1,5 Cyr HesaBHCHMO OT KOJHYECTBA BBOAHMON HOGaBKH,
TaKk Kak KO BpeMeHH HaGopa GEeTOHOM KDHTHYECKOH NPOYHOCTH OH OXja-

A //
a X 5
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%:\ 30 \,(Z %
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2 4 6 8 10 12
Boema , cym.

Puc. 77. Hapacrauwe npouHoctd (/) W H3MeHeHde TeMueparypst (Z) B mpouecce
BbiiepxKuBatua GeroHa ¢ nodGaskoit HH
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autca npuMepHo go —2,5°C. OnHako B ciyyae pacnanyGiHBAHHA KOH-
CTPYKIKH 10 JOCTHMXEHWH GETOHOM KDHTHUECKOM NPOYHOCTH BpeMs ero
octTuBanus Ko —10, —15° C #e GyaeT cOOTBETCTBOBAThH YCT2HOBJIEHHOMY
paHee pacueTaMH H3-3a u3MeHeBus Beauuunsl K. Ins ero onpejeseHus
Heo6X04UMO BHIMOJHHTL PacueTh, YYHTHBAIOmKEe H3MeHeHde Ko3hduuu-
eHTa Tennonepefayy, HCIOAb3YS ONMCAHHEIL METOX pacyeTa.

Tipumep 2. Heo6xonuMo onpejenuTh Pacye€THYIO TEMIEpPaTypy TBep-
JenHss GeToHa Npu BO3BENEHHHM KOHCTPYKLWHM C MOAYJNEM HOBEPXHOCTH
10 M~! §pH oCTaNBHBLIX YCJOBHAX, COOTBETCTBYIOIHX YKa3aHHLIM B IpH-
Mepe | NaHHOTrO NMPHUJIOKEHHH.

Mpunumas fe.«.=—15° C, Haxoaum:

fis =15+ sl ——6,6°C;

<P 1,03+ 0,181.10 4 0,006 (10 + 15)

(is_ 2400-1,047 (10 + 15) + 0,014.350-335-25
5 - 86,4-1,27-10 (— 6,6 - 21)

ComocraBasisi pacueTHHe JaHHBHIE € JKCHePUMEHTaJ bHEMH (N0
pHc. 76), naxoaum, uro 3a 6,6 cyr TBepaenns npu Temmepatype —6,6° C
6eToH NeficTBUTENbHO HaGupaeT mpouHocts B pasmepe 25Y% MapouHoii.

CrieOBaTe/ibHO, B JaHHOM CJIyYae 3a pacyueTHYIO TeMIepaTypy Tsep-
AeHus Getona caeayer npuasate —15°C, a B cocTaB GETOHHON CMecH
BBeCTH A06aBKy HHTPHTA HAaTpHs B KosudectBe 8—10% Maccel memeHTa
B 33aBHCHMOCTH OT MHHEPaJIOTHYECKOI'0 COCTaBa MOCJAEAHEro.

YnoxenHsii 6eTOH K MOMEHTY ocThiBanua Jo —I15°C  (uepes
6,6 cyr) npuoGpeTaer KPHTHUECKYI0 NPOYHOCTH H B HOcAeAyiomeMm Gy-
JleT 3aMeTHO YBeJHUMBATH CBOIO IPOYHOCTH NMpH Temueparype —15°C n
BHILIE.

fMpumep 3. Oaa ycnoBui, HAEHTHIHBIX YKa3aHHHIM B mpHMepe I,
HeoGXOJHMO ONpefe/HTh DAacyeTHYIO TeMIlepaTypy TBepAGHHs GeToHa
IIpH BO3BEJEHHWH KOHCTPYKUHH C MOAYJ/EM LoBepXHocTH 14 M~

[punnmasn ts x=—15°C, Haxonum:

=6,6 cyr.

1015

t-—15=__ =__8 o,
cp 15+ 1,03 40,181 14 -+ 0,006 (10 -+ 15) G
_15 2400-1,047 (10 - 15) -+ 0,014.350-335-25

Tog = = 5,3 cyr.

B = 86,4:1,27-14 (— 8,3 -~ 21)

ITo puc. 76 HaxozuM, 4To 3a 5,3 CyT TBepAeHHS IPH TeMmepaType
—8,3°C Geron npuobpeTer mMpouHocTh Mopsiaka 15% wmapounod, 1. e.
MeHbllle KPHTHYECKOH.

Uro6bl MOJAYYHTH KPHTHUECKYIO NPOYHOCTb 6ETOHa K MOMEHTY OCThI-
Bauus ero a0 —15°C, KOHCTPYKIHIO HEOOXOZHMO JIOINOJHATENLHO yTem-
JHTb, TEM CaMmbiM YBeJIHYHTL BDEMsi OCTHIBAHMsS O€TOHa IO pacyeTHOH
temnepatyps —15°C, uTo6H K MOMEHTY OCTHIBaHHf GeToH ycnen Hal-
paTh KPHTHYECKYIO MPOYHOCTB.

[To puc. 76 Haxoaum, yTo mpu Temnepatype TBepAeHas —8,3°C
6eTOH MOKeT NpHOGPecTd KPHTHUECKYI0 npounocth (25% Mapousnoi) sa
8 cyr. Uro6n BpeMs oxsaxkzenus 1o —15°C cocraBuio 8 cyr, 6eroH
Heo6X0NHMO BHIIEPHUBATD B oNanybke ¢

K 2400-1,047 (10 4 15) -+ 0,014-350-335.25 0.85
86,4-8-14 (— 8,3 4- 21) e
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Ipu Heo6XxOAHMOCTH NOJYYEHHS KPUTHYECKO# MPOYHOCTH B Gosee
KOPOTKHe CPOKH pacueT CJelyeT NMPOH3BOAMTL NpH Oojee BHICOKHX 3Ha-
YeHHsiX TeMNepaTypH fs.x B B COOTBETCTBHH C HEl0 Ha3HAYaTh KOJHYECT-
BO 106aBKH B GETOH.

Hanpumep, ecin npaHath fe...=—10°C (c BBedeHnem B Geron 6—
8% HEHTpHTAZ HATPHA OT MACCH LEeMEHTa B 3aBHCHMOCTH OT €ro MuHe-
panoruyecKoro cocrapa), T0O

tg.clg=_10+ 10410 — — 46C.

’ 1,03 -+ 0,181-14 4- 0,006 (10 - 10)

Io puc. 76 HaxopuM, uTo npH TemmepaType teeplenns —4,6°C
6GETOH MOXKeT NpHOOpecTH KPHUTHYECKYI0 NPOYHOCTL 32 5,4 cyT, a UTOGH
ocToiBaHAe GetoHa A0 —10° C mpofo/iKanochk B TEUEHHE STOTO BPEMEHH,
GeToH Heo6XOUMO BHZEPXKHBATH B onajnylke, HMelolen

2400- 1,047 (10 +- 10) + 0,013-350-335-25
86,4:5,4-14 (— 4,6 21)

=0,82.

TIPHJIO)KEHHE 8

Meroauka onpefieseHHs PEaKHOHHONA CHOCOGHOCTH 3anoanuTeneH

3anoaHuTeNH, cofepxallHe aMOpHHAI KpemHeseM (omaj, XxaJjme-
HOH, oGCcHAHAH ¥ ApP.), IpH B32HMOJEACTBHH C llejoYaMH, obpasylonid-
MHCA B XKHAKOH (pase GeroHa ¢ A06aBKaMH IOTalla, HATPATA HATPHA H
XJIOPHCTOr'O HATPHS, MOryT NPHBECTH K 3HAYHTENbHHM BHYTPEHHHM Ha-
HpsKeHUsM B GeTOHe, BILIOTH KO ero paspyleHHs.

CyulecTBYIOT TPH MeTOJa ONpeleseHHs pPeaKLHOHHOH crocobHocTH
samnoJiHATEA: nerporpadHYecKuil, XHMHUYCCKHH H MeTOZ H3MEpeHHA Aae-
¢opmanuelt. OmpeleneHds PeaxkLHOHHON CHOCOGHOCTH 3aHONHUTENEH IO
UepBHM ABYM METOZaM JAOMKHH BHIIOJHATLCH  CHEUHANHIHPOBAHHHIMH
OpraHM3alusAMH H JaGopaTOpHAMH 0O METOAHMKAM, H3JIOXKEHHHM B
I'OCT 8735—75.

Onpejenenye peakuHOHHOHN cNOCOGHOCTH 3anoJHuTene mo MeToay,
KOTOPHIfl ABJSETCA OCHOBHBIM [J1i OKOHYATE/NBHOrO 3aKJIOYEHHS O peak-
LHOHHOM CHOCOGHOCTH IOPHBIX IOPOJ H 3amojHuTeNeH aias GeroHa,
HOJ/KHA TPOH3BOAUTL CTPOHTENbHAS Na6OPATOPHSA MO NPUBOAHMON HHXKe
MeTOonHKe.

VicnHTaHHIO METOZOM H3Mepenusi JedopMalmuii noAasepraiorTca rop-
Hble TIOPOABl K 3alOJHATENH JJs GeTOHa B TOM cJydae, eCH BeJHYHHA
PAaCTBOPEHHOTO KpEeMHe3eMa, NMOJyueHHass XMMUUECKHM METOAOM, MpeBH-
maer 50 MoJb/a.

Jas atux onpeneneHuil HaBecKy NMpoOH INecka G6epyT ¢ TakHM pac-
yeTOM, 4YTOOH MNOCJe pacceBa Ha CTABAAPTHBIX CHTax IOJYYUTb HE Me-
Hee 0,2 kr xaxaofl ¢pakuunu. HMs uie6ra (rpaBHa) OTGHPAIOT CPEAHIO0
npo6y B COOTBeTCTBHU ¢ Tabs. 78.

Ta6nuuma 78

KpPYNHOCTh eGHsA Macca npo6hi, Kr,|KpynwocTb mebHa | Macca mpo6wl, Kr, He

(rpaBusi), MM HE MeHee (rpaBuasi), MM MeHee
10 | 5 40 l 20
20 10 70 30
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IMpo6y mamenbualoT A0 KPYMHOCTH He MEHee 5 MM H PaCcCeHBAOT HA
crangaptHeix curax. s ocratkoB Gepyt mo 200 r kKaxpmol dpakuuu
CMEWIHBAOT B Npo6y AJs UCHHTAHAA obmei Maccoit I Kr.

Tlpu HCOBITaHMM TMecKa MOATOTOBKA MPO6H NPOA3BOJHTCA aHaloruy-
HHM cnoco6oM, HO Ge3 MPeaBapHTENLHOrO PasMelibueHHus.

HUcnuitanue npoBoAsT Ha o0pasuax LEMEHTHO'O PacTBOPA cOCTaBa
1:2 no macce npu B/L=0,5. B cayyae BONOOTIENEHHA AOIYCKaeTCH
YMeHblIEHHe 3HAYEHHS BOJOUEMEHTHOTo orHowenus Ao 0,47. Ilpr  stoM
pacTeKaeMOoCTb pacTBOpa AOJXHa cocTabiaTh 110—120 mMm npu ucns-
TaHMH Ha BerpsaxuBaioueM croauke no I'OCT 310.4—76 nocae necsaTd
BCTPAXHBaHAA.

[As npuroToBNeHHs 06pasuoOB LEMEHTHO-NECUAHOrO pacrsopa He-
NOJL3YIOT NOPTIaHAUEMEHT C COAEpKAaHHeM Ilejouell B NepecyeTe Ha
Na;O me menee 1,56%. IIpy MenbuwieM cofepxaHHM HIeJiouefl B LeMeHTe
HX KOJHYECTBO YBEJHUYHBAIOT HCKYCCTBEHHO NyTeM BBEAEHHS B BOAY
sarBopennsn eixoro HaTpa (NaOH) c nepecuerom ero Komuuectsa Ha
Ilﬂoago. Cogepxanne C;A B NOPTAAHAUEMEHTE HE AOJKHO IPEBBLIEATH

% .

Jlnf KaXAoro MCIbHITAHHA H3TOTOBJSIOT 4eThipe ofpasna c abdex-
THBHOH AJAMHOH (PacCTOAHHE MeXJYy TOPLOBLIMH NOBEPXHOCTSMH YIO-
poB) ot 220 mo 250 mm. Ilepen yknagko#t pacTeopa (OPMBI HOKPHIBAIOT
TOHKHM CJIOEM MHHepaabyoro Macaa. [locsie cMa3ky yCcTaHaBANBAOT y1o-
pH H3 HepKaBelollleH CTANM TaK, YTOOH NpeAyNpelHTb Nonagahiie Macha
Ha NMOBEPXHOCTh YNOPa, H 3aKPEIIAIOT HX CTONOPHLIMH BHHTAMH.

Jns npenynpexAeHHs BHITEKaHHA pacTBOpa CONPAMEHHS MOALOHA
¢$opMbl H GOKOBEIX CTEHOK AOJKHE GHITH MOKPHITH €MeChio MapadyuHa H
KaHHdOoN®, B3ATHX B MACCOBOM OTHOWeEHHH 3 :5, npeiBapHTENBHO NMOAO-
rpeTHx a0 temmeparypu 110—120°C.

PacTBop nepeMeluHBAIOT NyTeM HENPEPHIBHOrO PaCTHPaHRA H mepe-
NonayHBaHHs cMecH, Uallla NpH NPHrOTOBJIEHHH PACTBOPA 3ALOJHSETCS B
caenyiomleM nopsiake: 210 cm® Boan u 0,6 Kr HeMeHTa NepPEMELIHBAIOT
30 c, nobaBasiOoT NOJIOBHHY 3amoJiIHHTeNs M NepeMemmBawr eime 30 c,
3lageu 106aBASIOT BTOPYK HOJNIOBHHY 3aNOJHHTENS! K MNePEeMelIHBaIOT

,5 MuH,

Cpasy nocse nepeMemHBaHHa ¢opMy SamoJHSIOT DAcTBOPOM 32
XBa NpHeMa, TINATeJbHO TpaMOylOT B yIVIax M BOKPYr ynopos. 3arem
pacTBOp YNNIOTHAIOT HA BCTPAXHBAIOWIEM CTOJHKe ITyTeM 30-KpatHOro
BCTPAXHBAHHS, NOBEPXHOCTh OOpasna BHIDABHHBAIOT CO CTEHKAMH ¢op-
MH ¥ (OpMYy NMOMEIAIoT B KaMepy C OTHOCHTeJBHOH BJAAXKHOCTBHIO BO3LY-
xa He MeHee 95%.

CreneHb Pa3BHTHA KODDO3HOHHOrO B3aHMOACHCTBHS OHEHMB2IOT TIO
OTHOCHTEJbHbIM JiHHeRHbIM AedopMauuaM pacunpenus o6pa3uoB B Npo-
Hecce TBEPAEHHS BO BJaXKHOCTHBIX YCJIOBHSIX HPH Temnepartype 38+1°C.

O6pa3un B Kamepe YCTaHABJHBAIOT B BEPTHKAJILHOM NOJOKECHHH
Haja BoJOf TakHM o0pa3oM, uTo6n Bec oOpasla He mepefaBajcd Ha
ynop. 3a 2—4 u mepex ouepeAHEIM 3aMepoM 006pa3lH H3BJEKaOT H3
KaMephl H OXJaXAaloT Jo TeMmepatypu 20+2°C.

3amep pedopmanuii ocyHIeCTBAAIOT Ha KOHCOJLHOM NpuHGope c HH-
JZHKaTOpPOM 1uacOBOTO THNa ¢ ueHo# genenus 0,01 mm.

Tlpr momomu 5TajloHa NPOBEPAIOT NPABHJLHOCTb YCTAHOBKH HHAH-
KaTopa H yCTaMaBJWB2IOT Hauajo orcyeta. O6pasex Ha KOHCOJBHOM
npu6ope NMPOKPYYHBAIOT BOKPYr NPOAOJBHON OCH J0 Tex mop, moKa
CTpefKa HHAHKATOPa He HNPUMeT (PHKCHPOBAHHOTO MOJIOKEHHS.

BennunHy OTHOCHTENBHOrO JIHHEHHOrO PAaCIIHPEHHS MNOACUKTHIBAIOT
KaK cpeiHee apupMerHuecKoe MO 4eTHpeM o0pasuaM,

261



Ecan sHayenne OTHOCHTENbHON AeOPMAIMH pacliMpeHusl TIpeBWINA-
er 0,1% mpm HCObITaHHH B TeYeHHe | roja, 3aNlOJHHTENb CHAELYeT CuH-
TaTh PeakLHOHHOCHOCOGHHIM,

[TPH/JIOKEHHE 9

TexHoJOrHYeCKad cXeMa H pacyeThl
NpH H3TOTOBJEHHH PacTBOpPOB A06aBOK

Bapmanr 1.

Ho6aBka co cknaaza / (pdc. 78) uepes jo3atop 4 mojaercs B NpH-
FOTOBHTEALHYI0 €MKOcTb 8 miH 9. B Hee uepe3 mosarop 7 nojaercss He-
06x0HUMOe KOJIHYECTBO BOJHI.

IIpHroTOBHTENbHBIE €MKOCTH JOJXHE OHITh 060pYyZOBAHH CHCTEMOMN
TpYGONIPOBOAOB AJIA MePeMeuIUBAHUA CHATHM BO3AYXOM, a NpH Heobxo-
JHMOCTH — M IAPOBBIMH PErHCTPaMu AJA IOJOrpeBa.

ITpu BBesennu B OGeToH ABYX HJH Tpex N06aBOK BTOpas H TPEeThbA
Jo6aBKH CO CKAAZoB 2 M 3 uyepe3 R03aTopul & W § nopalTcsi' B NPHro-
TOBHTEJbHYI0 eMKOcTh 8 n Y, M3 NpHroToBHTENbHOM eMKOCTH PACTBOp pa-
Goueil KOHUEHTPALHH IOJZAeTCHd B pACXOAHYI0 €MKOCTh 10, a H3 Hee ye-
pe3 mosatoph BOAHW [2 B f3 — B GerosdocMecHTenn /4 u 15. B pacxonnoi
E€MKOCTH Lie/ecO0Opa3HO YCTAHOBHTL AATUHKH YPOBHR !/ ¢ COOTBerCTBY-
Iolled aBTOMaTHKOH.

[Ipu pabGote ysna mo »r1ofi cxeMe ocoboe BHHMaHHe CJeLyeT YAe-
JRTh NPaBHABHOCTH AO3HPOBAHHA KOMIOHEHTOB B TIPUIOTOBHTENBHOM

! Nns monauu pacteopoB XH m XK nacoc m Tpy6onpoBOAH 1eseco-
o6pasHo NMPHMEHATh W3 XHMHYECKH CTOMKHX Marepdanos. Beesmenme no-
GaBKH HATPHTA HaTpusi B KojuyecTBe 20—309% 3HAUHTENbHO YMEHBIIAET
Koppo3nio o6opyXoBaHHA H TPYOONPOBOXOB HOA BO3AEHCTBHEM XJIODH-
CTHIX coJIeit.

[ ¥
10
Boda
NROYOXG (®)
~ ==<0
‘ a
ﬂagﬁyx 7150317[[;{

PHC. 78. CXxeMa TEXHOJOrHYEeCKOro NpolUecca MPH BPEABAPHTEALROM MPHrOTOBJ]E-
HHH pacTBopa Ro6GaBxm paloueli EOHNMEHTPAUHH
1, 2, 3 — ckjagwl; 4—7 — X03aToOpHl; 8, 9 — NPHIrOTOBHTEJLAREe €MKOCTH; [0 — pac-
XOfiHAf eMKOCTh; Il ~ RATURKE YPOBHSH; [2, I3 — Aosaropnl BOAB; [4, {§ — Gero-
HOCMeCHTe !
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€MKOCTH,

pacTBopa NoCJe NoJauH B eMKOCTh KaXAOH J0GaBKH.

B kauecrBe 103aTOpOB 4, 5 H 6 IPU IpUMeHEHWH N06aBOK B Bilje
TBEPAHX MJH NacTOOOPasHHX NPOAYKTOB HEOGXOAUMO HCIIONb3OBATh Be-
CH C COOTBETCTBYIOUMM Npeje/oM B3BelINBAHHS, 4 NPH NPHMEHEHHH A0-

6aBOK B BHAE MXUAKHX TNPOAYKTOB — A03aTOPbI  AJf1 BOAB HJH

OTTapHPOBAHHDIE €eMKOCTH.

[aa noayuenns pactBopa A00aBKH TpefyeMoH KOHUEHTPALUH
TBEPAOro HJAH NacTOO0Pa3sHOrO MPOAYKTA NOCHEAHHH pacTs0psieTcs
pacueTa coaepkanms Cyxoro BelmecTBa Ha 1 s BoAwm (rabua. 79).

110 BO3MOXHOCTH ONpeNeafarh MNJOTHOCTEL NPHIOTOBJEHHOTO

TOYHO

H3
H3
Ipu

Ta6auua 79

Co, -
Tpe6yeMas nnﬁeg;ﬁ TpeGyemana | Comepxkanue Copepxanue
KOHUEHTpa- | BopHoro [KomuenTpa-| GesBoguoro TpeGyeMas Ge3Bog HOrO
st PaCTBO- INPOAYKTA, || L#s pa- { NPoAYKTA, Kr || KOHREHTPaHA Innonykra, kr,
pa, % «kr, Ha 1 ji [lcrBopa, % | ma 1 &t Bogw |[| PacTsopa, % Ha 1 g Bognt
BOAB

2 0,02 16 0,19 30 0,429

4 0,042 18 0,22 32 0,47

6 0,064 20 0,25 34 0,515

8 0,087 22 0,282 36 0,563

10 0,111 24 0,316 38 0,613

12 0,136 26 0,351 40 0,667

14 0,163 28 0,391 42 0,721

TIPHTOTOBJMEHHH PAaCTBOPOB, COCTOSUIRX H3 GYDH M IOTAINa, a TakXKe MO-
ueBHMHL H HHTpaTa KaJjblhs, HEOOXOJHMO CHadala NMPHrOTOBUTb PacTBOP
NOTalla KM HHTpara KaJblUuf, a 3aTeM A06aBastb OYpYy MM MOYEBHHY.

[lpu npurotos/ieHHH pacTBOpa AOGABOK W3 MKHIKHX NPORYKTOB P,
J, HeGOXORHMOE KOMHYECTBO MOCAEAHHX A 3alPaBKH OJHON NpHUroTO-

BHTENBbHOH eMKOCTH ompejeasercd no gopmyse
ife
10087 °’

rae Q — o6beM TPUrOTOBJAEMOrc pacTBopa, J;
I] — pacxopn uemenrta ua | m® Getoua, Kr,
C — noauporka j06aBkH, % OT MacCH LIeMeHTa;
B — pacxon Boaw Ha 1 M® GeroHa, J;
A — comepxanue Ge3BojgHOro BeliecTBa no6GaBxku B 1
(naxogurcs no ta6auuam mpua. 10).
Heob6xogumoe KoMudecTBO BOAHW D, J, Aasd 3aPaBKH OJZHOH MNpPHUro-
TOBHTEJbHOH €MKOCTH ompefensieTcd no dopmyie

P= (136)

NPOAYKTa, KT

d=Q—P. (137
IMnotHocTs pactBOpa 3arBopenns d, rfcm®, ompeaessiercs no dop-
Mmyne ¥
P
=L (138)

TAe ¥ — NAOTHOCTL KHAKOTO NMPOAYKTA, Tfcmd,
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Pacxon pacrsopa A, a, paGouelt kounenTpanun Ha 1 M* Gerona on-
pezensercs no opmyne
1008 + LIC
= ———— 13
4=""1004 (139)
NMpumep. Heobxozumo npurotoutb 1000 Kr pactBopa paGogeft Kor-
UEHTDALMY ANA 3aTBOPeHUA OeToHa C pacxofoMm uemenra 320 xr/m® Bo-
AW 160 a1 ¢ po6askoit 0,005% CHB+0,5% COAB+8Y% Il.
Hexoaunie npoaykrsi: KBJK (50%), CHB u Il B Buae TBepAnX npo-
AYKTOB.
Pacxoam COAB, CHB u I1 cocraBiT COOTBETCTBEHHO:
1000-320-0,5
= 18 ’
100-160-0,635 184
320-0,005
100

320.8
100 == 25,6 Kr.

Mo dopmynam (137) u (138) Haxomum:
@ = 1000 — 15,8 = 984,2 r;
15,8-1,266 4- 0,016 4 25,6 -+ 984,2-1

== = 0 8.
d T000 1,03r/cmd;

Takum 06pasoM, Aas NPHTOTOBJEHHS PacTBOpa B MPHFOTOBHTENLHOR
eMkocTd Heo6xomumo cmemars 0,016 kr CHB, 25,6 &r I1, 15,8 a pacr-
Bopa CJIB u 984,2 & Boxu. Pacxoa aroro pactsopa Ha 1 M® GeToHa co-

= 0,016 kr;

CTaBuT
A— 100-160 - 320-0,005 - 320.0,5 - 320.8 —181,8 x;
100-1,03
HIH 181,8.1.03 = 187,2, kr.
Bapuanur 2

Job6aBka co ckaama / (pHc. 79) uepe3 posarop 2 momaercd B NpH-
FOTOBHUTENbHYIO €MKOCTb J, OGOpYAOBaHHYIO CHCTEMOR TpyOonpoBoxoB
AAS NepeMelllHBAHHA DAaCTBOP& CXKATHM BO3AYXOM, aBTOMaTHYECKOR
CHCTeMOA NOAJAEPIKHBAHAA TeMIEpaTyPH ¢ TOYHOCTHIO =2°C npu momo-
UM NapoBHX PErHCTPOB M AaTyuKa Temneparypw 4. Uepes nosarop 5
B eMKOCTb HOJaeTcs BOAA.

B cayuae npuMeHeHHs BTOPO# A0GaBKHM OHa cO cKaafa 6 uepes jo-
saTop 7 MOJaeTCs B NPHrOTOBHTEJbHYIO €MKOCTb 8, 060pPYHOBAHHYIO MO-
no6Ho emkoctH 3. Boja B 3Ty eMKOCTh NOJaeTcs 4epe3 Ro3aTtop .

VI3 npuroToBHTeJbHHX eMKoctefi 3 u 8 pacTBOPH NOJAKTCA B CO-
OTBeTCTBYIOLHE pacXoiHnle eMkocTH 9 H 10, B KOTOPHX ueiecooGpa3Ho
YCTaHOBHTb AATUHKH YPOBHS [/ ¢ COOTBETCTBYIOLIeH aBTOMAaTHKOM.

s pacxoaumix emxocreft 9 u [0 pacTBOPH NOBLIMICHHONA KOHUEHT-
pauHH yepe3s XHAKOCTHHE A03aTOpH A06aBok /2 n I3 nopaiotcs B A0-
satopul Boan /4w 15, B nocieinne Boja NOJ2eTCs W3 pacyera noJyye-
HHfi B HHX pacTBOpoB pabouell KOHUEHTPALHH, KOTOpbe H HOCTYNAKOT
3areM B GeronocMecurenu 16 u 17

TIpu paGore no artofi cyeMe B NPHrOTOBUTE/ILHBIE SMKOCTH PacTBOp
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Prc. 79. CXeMa TeXHOAOrHIECKOTO NMPONECCA NPM HPHTOTOBACHHHM PACTBOpa R0GaB~
Kn paGouelt KOHNEHTPANHM B A03ATOPE BOAM
1, 6§ — cKRagu; 2, §, 7 — Rosartopsl; 3, § — NPUTOTOBHETENLHLIE €MKOCTH; 4 — mapo-
Bbié perucTPhl H ZAaTYHKH TeMilepaTyphl; 9, I0 — pacxoAHbie eMKocTH; /I — faT4H-
KH ypoBHs; 12, 13 — XHAKOCTHBIE J03aTODhi N0GaBOK; [I4, 15 — R0O3aTOpH BOAHI;
16, 17 — GeTOHOCMECHTEH

Bo3ayxoBoBaeKawomelt go6aBkn (CHB, CIII) pekomenayercst roTroBuTh
3% -Hof KOHueHTpauud, maacruduunpylomen robaexu (CAB, ITAIL-1)—
10%-Hof KORUEHTpauuH, a NPOTHBOMOPO3HOH A06aBkH —20--30% -Hol
KOHILEHTPALHH.

Ilpu TpHroTOBJEHHH PACTBOPOB, COCTOALIHX M3 OypH M moTaua, a
TaKXe MOYEBHHH M HHTpPaTa Kajabluud, HeOGXOAHMO CHZYaja NPHIOTOB-
JATh PacTBOP NOTalla HJAH HHTPATa KaJblHd, a 3aTteM B NDHIOTOBJIEH-
HHH gacrﬂop 406aBasAth Oypy HJIH MOYEBHHY.

acTBOPH J06aBOK H3 TBEPABIX HAH NacTOOGpa3HbLIX HPOAYKTOB
OPHTOTOBARIOTCH H3 PACHETa COAEPMKAHHA CYXOTO BeIecTBAa Ha 1 a1 BOAB
(em. taba. npun. 10). Ilocne moanoro pacTBOpeHHs mpoBepsieTcsl IJIOT-
HOCTb PacTBOpa ¥ AOBOJAHTCA KO 331aHHOH J00aBJIeHHEM NPOAYKTA HIIH
BOJABL

Heo6xoanmoe koandecTBo Z06aBKH B BHAe KHAKONO NPOAyKTa P,
A, ANA 3aNPaBKH NPHrOTOBHTEJbHOM €MKOCTH ompeaensercss IO ¢popmyae

p=-Yu , (140)
y/|
rae Q — o6beM NMPHTOTOBJAEMOrO PacTBoOpa, J;
Ay — conepxkanne GeasoAHOro BelilecTBa ROGaBKH B 11 pacTBopa Tpe-
Gyemolt koHeHTpauud, Kr (onpegenserca mo tabauumam mpas. 10);
J — 10 e, B 1 N1 XHUAKOTO NPOAYKTA.
Heo6xoaumoe KonuuyecTBO BOAb P, J, AJAS 3anpaBKM NPHTOTOBH-
TeNbHOR eMKOCTH omnpeaensieTcs no gopmyae (137).
Pacxoa npurorosurenvHoro pactBopa A, i, na 1 m® 6erona ompe-
Jeaserca 1o cdopmyne
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ar=E , (141)

Kd

rne C — noauposka noGaBkH, % MaccH DeMenTa;
Il — pacxopn, memeHta Ha 1 M3, Kr;
K — KOHIeHTpanusi NPUroTOBJAEHHOrO pacrsopa, %;
d — WIOTHOCTb HPHTOTOBJEHHOTO pacTBopa, r/cMd.

Hepocraomee koauuecTBo Boabl H, ji, ompegeasercss no Qopmyne

H=B-—A, (142)

rae B — pacxon Boam Ha 1 M3, &

Mpumep. Tpebyercs onpefenuts pacxox 5%-Horo pactsopa CHB,
10%-noro pacteopa CIOB u 30%-Horo pacrsopa moTawla AJisi 3aTBOpe-
HuA GeToHa ¢ pacxogoM ueMeHra 320 kr/M?, Boas 160 & ¢ noGasxoit

0,01% CHB+1% C/Ib+6% I1.
Inotrocrs uMetomnxca pactsopos CHB, CIB n I1 cocrasader
coorsercrento 1,015; 1,043 u 1,298 r/cm® (cm. Taba. npua. 10).
Toraa no ¢popmynam (141) u (142) maxozum:

, 0,01-320
AonB="g.1015 08
, 1-320
Acns= "T0.1,043
, 6-320
1~ "30.1,298
H=160—0,6— 30,7 — 49,3 = 79,4 x.

Takum 00pasoM, B jo3aTop BOAH HeoOxoaumo nogasats 0,6 &
(0,6-1,0156=0,6 &r) 5%-noro pacrBopa CHB, 30,7 a (30,7-1,043=
=32 gr) 10%-noro pactsopa CIB, 49,3 & (49,3:1,298=64 kr) 30%-o-
ro pacrsopa Il u 79,4 a (79,4-1=79,4 kr) BoAHL

=30,7 m;

=49,3 n;

ITPHJIO)KEHHE 10

OcHoBHble NOKa3aTeJH BOAHBIX pacTBOPOB ).1068,501(
Ta6auua 80

TNoka3ateau BOAHLIX PacTBOPOB NPOTHBOMDPO3HHMX A06aBOK

=
B Cogepxanue 6e3BOAHBIX g8 9
§-=€ ITnoTHOCTD Iﬁ’é"ﬁgiﬁii coneft, K i EE 13
£ & pacTsopa NPk | mueHT IVIOT- éﬁ &
gg 20°C, kr/m? Hom;:);)aacr- B 1 pacrso- | B 1 Kr pactso-| & EE
%8 pa pa &38
Xnopug Hatpus XH
2 1,013 0,00024 0,02 0,02 —1,2
8 1,056 0,00034 0,084 0,08 —5,2
14 1,101 0,00042 0,154 0,14 —10,1
19 1,14 0,00048 0,217 0,19 —15,3
23 1,172 0,00052 0,27 0,23 -21,1
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Hpodoasicenue raba. 80

=®
= reneparye- | e | B’
Q‘m. n - » [~
S5 | pacraona o | Bt e
8 » KO/M*  lgocty pactBopal B 1 a1 pacTmo- | B 1 kr pactso- E%E
cg pa pa & 8
o a,
Xmopua Kajenus XK
4 1,032 0,00025 0,041 0,04 -2
10 1,084 0.00031 0,108 0.1 —5,7
14 1,12 000035 0,157 0,14 —95
19 1,168 0,00041 0,222 019 —15.9
31 1,293 0,00053 0,401 0.31 55
Hurput Hatpus HH
4 1,024 0,00027 0,041 0,04 —
12 1,078 0,00039 0,129 0.12 —é,’g
19 1,129 000049 0.214 0.19 —10
925 1,176 0.0006 0,293 0,25 —15,7
28 1,198 0.00065 0,336 0.28 —19.6
TMoraw I
4 1,035 0,00027 0,041 0,04 —1
14 1,129 0.00039 0,158 0,14 —5:2
922 1,211 0,00046 0,266 0,22 —10
97 1.965 0,00049 0,341 0.27 —%51?
32 1,321 0,00052 0,423 0,32 —21'5
34 1,344 0,00053 0,457 0,34 —24,8
38 1,39 0.00054 0,528 0.38 —32.5
40 1,414 0,00055 0,566 0.4 —36.,5
Hurpat kanpmua HK
5 1,04 0,00029 0,058 0,053 —1,7
15 1,12 000041 0,17 0.15 —5.1
24 1,20 0,00046 0,285 0237 | —10.1
30 1,26 0,0005 0,38 0,3 —15,6
39 1,36 0,00056 0,536 0,393 —21,6
43 1,42 0,00059 0,62 0,427 —98.2
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ITpodoaxenue taba, 80

Ec\g Conepxanue Ge3BORAHBIX &89
ém’ TT10THOC T g;ﬁ";g:gﬁ,‘_ conedt, xr EE <
=S | PacTBOPA NDH | ppeny naot- ﬂg%‘
g 2°C, Kr/M% fyocTa pacTEODa pla B 1 kr 58 g
?‘é?' pacTBOpa pacrBopa (n_:g i
Mouesnra M
5 1,015 0,00024 0,058 0,047 -2

17 1,05 0,0003 0,182 0,173 —-—5,8
30 1,085 0,00036 0,305 0,297 —8,3

Hutput-HurpaT Kaabuus HHK

12 1,103 0,00031 0,132 0,12 —5,4
18 1,149 0,00037 0,207 0,18 —9,2
24 1,205 0,00044 0,289 0,24 —14.3
30 1,255 0,00051 0,377 0,30 —21,5
35 1,298 0,00055 0,427 0,35 —29,4

4 1,018 0,00023 0,04 0,04 —1,2
18 1,093 0,00035 0,197 0,18 —5,5
32 1,185 0,00046 0,379 0,32 —9,9
42 1,263 0,00053 0,53 0,42 —15
48 1,321 0,00058 0,64 0,48 —21,7

Hutput-uurpar-xnopua Kaidvuua HHXK

12 1,105 0,00033 0,133 0,12 -—8.,6
18 1,157 0,00039 0,208 0,18 —16,6
24 1,21 0,00045 0,29 0,24 —29,4
30 1,263 0,00052 0,379 0,3 —48

Mpumeuarnue Ilpy Heo6XOZMMOCTH YYeT IJIOTHOCTH PacTBopa
H KOJIHUecTBA cOAepIKallelics B HeM cOJIM IIPH TeMieparypax, OTJIMYaio-
uuxes ot 20° C, npoH3BoaHTES o dopmynam:
di=dy—A(t—20); mi=mygdt:dy,
rie  dt — NJOTHOCTb pacTBopa npu TpebyeMoH Temmeparype;
dg9 — maoTHOCTE pactBopa mpu 20° C;
A — teMnepaTypHHI KO3GPUUIUEHT NJOTHOCTH,
my — cozepxKaHue comy B 1 J1 pacTBopa npu TpebyeMoil TeMmmepa-
Type, K,
Mg — TO XKe, npn 20°C, Kr;
t— TeMmmeparypa pacTeopa, °C.
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Ta6bauma 81

Tlokasarean BOAHLIX PacTBOPOB AOGABOK 3aMepJHTENeH CXBATHIBAHMS,
ycKopuTeaell TBEpACHHR, NAACTHOUUMPYIOMUX W BO3RYXOBOBIEKAIOIUX

KOHUeHTPanuA
pacTBopa, %

In0THOCTD pacTBOpa
npu 20°C, r;cm?

ConepxaHue Ge3BOAHOrO NPOAYKTA, KP

B 1 51 pacTBopa B 1 Kr pactBopa

12
22
30
38

Xuzgxoe crexao JXC cocrasa Nay0-1,69 SiO,

Kun

XKuzkoe crexio JKC coc

1,036 0,041 0,04
1,119 0,134 0,12
1,235 0,274 0,22
1,339 0,404 0,3
1,456 0,553 0,38
XKuaxoe crekno JKC cocraba Nay0-2,06 SiO;
1,035 0,041 0,04
1,113 0,134 0,12
1,225 0,271 0,22
1,321 0,388 0,3
1,423 0,541 0,38
koe crekjo JKC cocraa Nay0-:2,4 SiO,
1,034 0,041 0,04
1,1 0,133 0,12
1,218 0,272 0,22
1,309 0,393 0,3
1,415 0,537 0,38
rasa Na;0-3,36 SiO,
1,03 0,041 0,04
1,102 0,133 0,12
1,2 0,264 0,22
1,29 0,387 0,3
1,393 0,529 0,38
CyandurHo-zpoxkKesas Gpaxka CIB
1,021 0,051 0,05
1,043 0,104 0,1
1,068 0,16 0,15
1,091 0,218 0,2
1,144 0,343 0,3
1,202 0,48 0,4
1,266 0,633 0,5
TMnactudukarop apunuHoBuit menounofi ITAII-1
1,031 0,051 0,05
1,066 0,106 0,1
1,099 0,165 0,15
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ITpodoaxerue Taba. 81

Cofiepxauue 6e3BOAHOrO NMPOAYKTA, Kr

Konuempauém I‘I.no-rﬂocr? pacﬂ;o?a
pacrsopa, % P& A0°C, r/em B 1 a1 pactBopa | B 1 Kr pactBopa
20 1,132 0,226 0,2
24 1,159 0,278 0,24
CmMona HeliTpa/n3oBaHHAA BO3LyxoBoBJeKalomas CHB
3 1,009 0,031 0,03
5 1,015 0,051 0,05
10 1,03 0,103 0,1
15 1,045 0,157 0,15
20 1,06 0,212 0,2
30 1,089 0,327 0,3
CuHTeTHYeCKAas NMOBEPXHOCTHO-akTHBHAas Ao6aBka CITJ
3 1,003 0,03 0,03
5 1,009 0,051 0,05
10 1,021 0,102 0,1
15 1,032 0,154 0,15
20 1,042 0,209 0,2
30 1,061 0,318 0,3
40 1,08 0,432 0,4

Cynwndar natpus CH

3 1,026 0,031 0,03
5 1,044 0,052 0,05
10 1,092 0,109 0,1

15 1,141 0,171 0,15

ITPHJIO)KEHHE 11

Meropuka onpeneneHus noaBHAKHOCTH GETOHHOR cMecH,
pasorpeToil 3NeKTPAUYECKHM TOKOM

TonsuKHOCTL OETOHHOH CMeCH, Pa3orperToil 3JEKTPHUECKHM TOKOM,
onpeneasieTcss hHa BHUODOBHCKO3HMETDE, KOTOpH npejcraBiaser coboft
kopoG ¢ BHyTpeHHUMH pasmepamu 200X200X200 mm (puc. 80). Ero
JHMILE K ABe NPOTHBOIOJOXHLIE CTEHKH H3TOTOBJSIOTCA M3 TOKOHENpo-
BOJAIIEr0 MaTepHala — TEKCTOJINTA, TeTHHakca ¥ T. . [se apyrue
CTEHKH BHIDOJHSIOTCH H3 CTANH H HCNOJb3YIOTCA B KauecTBe MJiaCTHHYA-
THX 3JekTpofoB. Ha HX BHYTpPeHHHX NOBEPXHOCTAX NPELyCMOTPEHb
BepTHKaJIbHbIe Ua3bl, B KOTOPHX CBOOOIHO NeEpeMellaeTcsi Ieperopoika,
U3FOTOBJIEHHAA TAaKXKe M3 TOKOHENPOBOASANIETO MaTepuana. B nasax cre-
HOK-3JIEKTPOJIOB YCTPOEHHI CKBO3HbIE OTBEPCTHA C pe3b0ol AMnf BHHTOB,
KOTOpHle MOryT {HKCHPOBATb NEperopoAky B JIOOOM TONOMEHHH MO
BHICOTe. DOKOBHIC NOBEpXHOCTH H JAHHILE KO0po6a yTemneHb, HampHMep
JIOHIEYKAMH TOJIRUHON 25 MM,
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TMepen ncnuitanuem npuGop
ycranasiuBaetci Ha JaGoparop-
HBfi  BHOPOCTOJ, M IIeperopoixa
duxcupyercs B KpakueM HHXKHEM
TOJOXEHHH OGOKOBHIMH  BHHTaMH.
B onmy m3 aByx nojocredl sarpy-
®aercss GeTOHHAst CMechB ABa CJIOs
€O IMTHIKOBKON KaxXjoro no 25 paz
€ OOMOUIBIO  CTAJBHOIO  CTEPIKHS
anamerpoM 16 MM, Bepxuss no-
BEPXHOCTb CMeCH  3arjiaXkHBaeTcst
MacTepKOM BDOBEHb ¢ KPOMKaMH
Kopo6ka. B 3asuciMocTH or wumu-
THpYeMHX ycaosu#t  saexTpopaso-
rpeBa CMeCH Ha TDOH3BOACTBE Bep-
XHIOI0 TIOBEPXHOCTb cMecH B BuG-
POBHCKO3HMETPe MOXKHO OCTaBHTh
OTKPHITOH HJIH YKDHTb IJIEHKOH HJIH
NNaCTHHKOR H3 TEKCTOJMTA.

K creHKam-sJneKTpofiaM  10j-
BOAHTCA  HanpsKeHHe, BeJHUHHA
KOTOPOTO  Peryiupyercs ¢ NOMO-
weio JaGoparopHoro TtpaHcdopMa<
Topa («J/larp») Aas ocyiulecrsJe-
HUsl pa3orpesa MO 3aJaHHOMY pe-
xumy, TemnepaTypa cMecH H3Me-
PAeTCH TEXHHUECKHM TEpPMOMETPOM.

Ilo oxouyan##  3JEKTPOpa3o-
rpeBa  HaOpPsXKEHHE  OTKJIOYAIOT.
ITepen onpemeneHneM yxaapgnhiBae-
MOCTH CPelHII0 NePeropoiKy moA-
muMaoT Ha 40—70 cm B 3aBuCcHMO-
CTH OT NOJABHXHOCTH CMECH M Max-
CHMAJbHOrO pa3Mepa 3aNoJHHTENs],
GHKCHPYIOT CTOMOPHWMH BHHTAMH,
HOCJIe 4Yero BXKJMIOYAloT BHOPOCTOJ.
CMech HauHHaeT MNOCTYNaTh uepe3
meab [0A Neperopoakof B cocel-
HIOI0 nogocTh kopoGa. TIpoxonxu-
TENbHOCTh TepeTeKaHus CMecH A0
coBnajeHns ee YposHf B obenx
[ONOCTAX H3IMEpAETCH CEeKYHAOMe-
poM U XxapaxkTepH3yer YyKJajhBae-
MocTs cMmecd. O6pabGoTky mnonydeH-
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Puc. 80. BAGPOBHCKOZHMETP AJA oM<
penenedns BrOGpooGpadaThiBAeMOCTH
M YAENLHOr0 9JeKTPHYECKOro COHPO~
TUBJEHHUS OETOHHOH CMecH NPH 9JIER-
TDOpasorpese

1, 2, &5 — cOOTBeTCTBEHHO CTeHKa,
neperopoijka M mOALOH M3 TOKOHe-
NpoBOIALLEro MmaTepHana;, 3 — GOAT
JAJisi TNPHCOGAMHEHHS  [POBONOB OT
«Jlatpa»; 4, 6 — TenJOH3OJSURS;
7 — cranbHas CTeHKa-3JekTpond; § —
CTRKa-IIANAbKa; 9, I0 — mak6a u
BTYNKa H3 TOKOHeNpOBOZAllEro Ma-
TepHana; 11— BUHT nad OHKCIUEH
feperopoiKu

HRIX pe3yJbTaTOB NMPHUMEHHTEJNBHO K OC3AKe KOHYCa CMeCH HJH e€ XKeCT-
KOCTH MPOHM3BOAAT NO JAaHHLIM TapHPOBKH BHGpOBIfICKOSHMETpa Ha X0oJ10J1-
HBIX CMeCAax paaﬂoﬁ NOABHXHOCTH C OJHOBpPEMEHHLIM oTpeieseHHeM VK-
NaAblBAaEMOCTH NO TEXHHUECKOMY BHUCKO3HMETPY HWJIH CTaHAApPTHOMY KO-

HYyCY.

¢ momotitpfo BHOPOBHCKO3HMETpa B HpOLlECCe pPa3orpeBa CMecH OI-
peneasiercl H ee YVAenAbHOE 3JEKTPHUECKOS CONPOTHBJCHHE MO CXeme
<amnepMeTp — BOAbTMeTp». [IpH omnpeleneHdu p B BHODOBHCKO3UMeTpe
€ro BeJIHYHHZ BLIUHCAsIETCS 10 (hopMyJie

p=10

—

(143)
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rae U — noxkasaHusi BoanTMETPA, B;

! — mokazaHHs amnepMerpa, A;

ITocne Hawana mporpeBa YAedbHGE CONMPOTHBJEHHE YMEHBbLIaeTCs OT
HavaAbHOH BeJIMUHHE 10 MHHHMAJbHOM, 3aTeM HauyHHaeT pactu. [locxe
HNOCTHXKEHHS MHHHMaJbHOH BENHYHHE p NporpeB 06pasila H M3MepeHHd
crefyer NPOAOJKATh AJA Oojiee HagexKHOro (HKCHPOBAHMS MHHEMYMa
Ha KPHBOH YAEJbHOrO CONPOTHBJIEHHS.

Pacuernas BeJHYHHA YJENLHOTO SJEKTPHYECKOFO COMPOTHBJEHHS BH-
yHeasiercss no  Gopmyde (29) mno pesyapTaTaM He MeHee ueM Tpex
OMLITOB,

ITPHJIOKEHHE 12

VaenbHoe 9j4eKTPHYECKOE COMPOTHBICHHE GeTOHA
HAa NOPTIAHALEMEHTAX PA3HHIX 3aBOA0B

Be/idHHB YREJNbHOIO 3/1eKTpUbe~
CKOI'0 COTPOTHBJEHHA GeTOHa,

32aBOJ-HETOTOBHTENb LieMeHTa Om-m

HayaJabHOro MHHHEMaJIBHOr o

AgManCKHH
AnexceeBckufi
AMBpocueBckuit
«Apapat»
Bearopoackuit
«DBObllIeBUKY
Bpsirckuit
BopkyTtusckuit
Bockpecenckuit
«Turaur»
Kurynesckuit
Kacnckufi
Huxonaesckuii
HoBo3pon6ynoBcKuit
HosoTporuxui
Honoabckuit
TlepBomaticunit
Pocroscknit
CebOpaxkoBCkuit
CenrnyieeBCKHR
Crnannesckuft
Crnacckuit
CTapoockonbCKuit
CyXOnoXRCKHH

Y ALAHOBCKHI
YepHOpeueHCKHU

........_.
wun R B RBRD

—
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NMpumeuanue IlpHsenenuble BesnunHBL P SABASIOTCA OpHEHTH-
poBoHEIMH. OHHM NOJYEHE! [J1s GEeTOHOB C pacXoAOM LeMeHnTa 415 xkr/m3
H BoAn 185 n1/M% nmpH ckopoctH nmoabeMma Ttemiieparypul 10°C B gac m
TeMIlepaType H3oTepMiyeckoro mporpesa 70° C. Beauununi p MOryr ns-
MEHATbCA NPH NOCTYIJICHHH HA 3aBOJ ChIPbA H3 JAPYrOro Kapbepa MM
TP H3MEHEHHH CXeMBI OTCOCA rasoB M HbIM B OGXKHFOBHIX meyax,
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HPHJIO)XERHE 13

Meroauka onpeaeneHua
YAEABHOTO 9NEKTPHYECKOTO CONPOTHBACHHA GETOHA

Onpejenenne yAeJbHOTO 39JIEKTPHYECKOTO CONPOTHBJAEHHA OGeTOHa
upousBoauTcA Ha obpasue-ky6e ¢ pasmepom pebpa 20 cM. Beronnas
cMech 3aJaHHOIO COCTaBa YMJOTHferca IMyOHHHHM BHOpaTopoM B je-
peBsiHHON (opMe, ZBa NPOTHBONOJOXHHX Gopra KOTOpOH OOmEBalOTCS
HSHYTPH KpOBENLHOH CTadbl0 H CaAyXar sjekTpoiamu. CpoGopHas mo-
BEPXHOCTb GETOHA YKPHBAETCS NAPOU3OJALAEH H YTeIUIHTENeM.

IpeaBapurenpHoe BHAepXKHBaHHe GeroHa Nepel HauyaJOM Nporpesa
HAOMKHO OHITb TAKHM K€, KAK H B HATYPaJbHHX YCJOBHsX. TeMmepaTy-
pa Geroua mepep Nojauefi Ha B3ACKTPOALI HANpPsIKEHHA AONIKHA COOT-
BETCTBOBAThL TE€MOepaType B NPOH3BOJACTBEHHHIX YCJOBHAX H COCTaBJATH
ne Huxe 2°C. Tlporpes oGpa3nma OCYUIeCTBJASETCA NyTeM NPONMYCKaHHS
yepe3s GeTOH HEPEMEHHOro0 TOKa. 3aJaHHHA TeMNepaTypPHHH PEXHM BhI-
LepKHBAeTCsi NMyTeM Pery/JHPOBaHHS HANPsXKEHHS Ha 5JeKTPoJax ¢ Io-
Mollplo JabopaTopHoro TpaHchopmaropa (aarep-i mam Jnatep-2).

HaMepenne 3JeKTpHYECKOrO CONPOTHBJEHHS O€TOHA HPOH3IBOLHTCH
10 cXeMe «aMIepMerp — BosbTMerp» (puc. 81).

YaenbHOE SJMEKTPHUECKOE CONPOTHBJICHHE BLHIMHCJIAETCA N0 (popMmye

1%
p=207 oM-cm, (144)

rae V — nokasanus BoAbTMETpa, B;
I — nokasanns ammepmerpa, A.
Tlocne navana nporpesa  yAedbHOe 3JEK-
TpHUECKOe CONPOTHBJEHHe YMeHblllaeTCs OT Ha- L1
9afbHOR BeJHYHHH JO0 MHHHMAJbHOH, 3aTeM
HaynHaeT pactH. [locye AOCTHXKEHHS MUHHMAJb-
HOR BesMuMAM NporpeB ofpasua u H3MepeHH:
CleAyeT NPOAOJKHTb AN Hanbolee HameXKHOro

¢urcHpoBanEs MHHHMYMa Ha KpPHBOH yneabHOro 2
CONMPOTHBJIEHHS. oy
PacueTHasi BeJanuuHa yIENBHOTO 3JIEKTDH- r_:@'.‘

9eCKOr0 CONPOTHBJEHHS Ppacu BHYHCASETCS IO
dopmyne (29) kak cpeanee apudpMerTHueckoe
pesysbTaTOB He MeHee UeM TpeX ONbITOB,

AJ—y

i

S

Pac. 81, CxemMa ompefeneyHsi YReAbHOro COMPOTUBJIEHMS
GeToHa 3

1 —~ py6uapuuK; 2 — TpaHchopmaTop; 3 — BOJLTMETD;
4 — aMnepmerp; § — dopma
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NPHJIOJKEHHE 14

IMpumep pacuerTa aJeKTponporpesa

Jano: kenesoGeronHblii poctBepk Buicorodt 0,6 M, mmpuHoH 0,7 M,
JauHOH 16 M H nporpeTs Ao mpHoOpereHust GetoHoM Mapke M200 ua
fopraaniueMente Mapku 400 70% Rgs npH TeMhepaType BO3RyXa MH-
Hyc 10°C. Onany6ka aepeBsHHadA ToMmuuHOA 40 MM, CKODPOCTb Berpa
0,5 m/c. Tparcdopmarop nas saekrponporpeBa Gerona THna TMOB-63.
Yaensroe conporuBnenne 6eToOHa Ppacy=8 OM-M.

Pewenne.

BriuucssieM MOAyAb MOBEPXHOCTH POCTBEPKA:

2(0,6:0,740,6-1640,7-16) _ 4044 _ .
0,6-0,7-16 =61 oM

IMpunnmaem ckopocTh mogbeMa Temmepatypu 8°C B yac, Tak Kak
POCTBEPKH FYCTO apMHPOBaHbl, a TeMNEPaTypy H30TEPMHYECKOro Mpo-
rpeea 70° C. OnpepensieM TpeGyeMyi0 YASJBHYK MOILHOCTS no Taba. 8
(npenebperasd HECKOJbKO GoJbIeH CKOPOCTBbIO BETpa, YTO AaeT He3HauH-
TeNLHYI0 NOTPEIIHOCTb), HHTEPNOJHPYSE MeXAY 3HAdeHUEM MOLIHOCTH
g Mp=6 u My=10, t,=60°C u £,=80°C.

INonyuaem P=6,3 xkBr/M3

DneKTpPONpPOrpes PoCTBEPKA BO3MOXKHO OCYLIGCTBHTb CTEPKHEBHMH
9NIeKTPOAAMH WJIH NMyTeM mepudepHiiHoro nmporpeBa MOJOCOBLIMH 3JEKT-
pOAaMH.

B cBsi3y ¢ HeoGXOAHMOCTBIO GETOHHPOBAHHA TOJNBKO OJHCrO POCT-
BepKa Boi6HpaeM He nepMbepHAHLIH IPOrpeB C MOMOLIBIO 35EKTPOROB Ha
HMHBEHTAPHBIX IIHTAX, a NPOTPEB CTEPXHEBHMH 3JeKTPONAMH, pa3MelileH-
HEIMH B LIaXMaTHOM NOpAZKe, TaK Kak B BEePXHell 4aCTH POCTBepKa pac-
nosaraercsl CeTKa ¢ kBapatHbiMu siveiikamu 0,15X0,15 M. TlpuHumaem
B COOTBETCTBHH C Da3MepaMH flueeK CETKH PacCTOSHHS MEXJYy 3JeKTpo-
namu b=0,15 M. [lo rpaduxy Ha puc. 21 HaxoluM, uTo Tpebyemas
MolHocTh obecneyuBaercs npu b=0,15 M B ciyuae OpHUMEHeHHS Hanps-
xennst 85 B ans ppaca=8 Om M.

OnpenesuM npogOJKHTENBHOCTD H30TEPMUUYECKOTO Nporpea bero-
Ha. YuWTHIBafl, 4T0 NPH MPOrpeBe CTEPHKHEBHIMH 3JEKTPOAAMH KOHCT-
DPYKUHI ¢ apMHpDOBAaHHeM, aHAJIOTMYHRIX HallleMy DOCTBEPKY, Hepenajb!
TEMIEPaTYPH COOTBETCTBYIOT npuMepno 15°C, T. e. TeMmeparypa Ha
HaHMeHee HarpeThix yyacTkax cocrapaser 70—15=>55°C. Ilonb3ysce
rpaHKoM Ha pHC. 2, 6, HaXOJHM, YTO 3a BpeMs nonmemasTeMnepaTypu

=6, u

F
Ma=~=

c 2 no 55°C co ckopoctbio 8 C B uwac B TedeHHe

(cpeausis Temneparypa npumepHo 30° C) 6eroH npuo6peTaer MPOYHOCTh
13% Rss. Ocranbuyio nomo mpouHoctd no 70% OGeroH mpu Temmepary-
pe 55° C npuobperaer 3a 33 y (mpouyHocThlo, pHOGpeTaeMoil GeToHOM B
npouecce OCTLIBaHHsA, TpeHeGperaem).

ITPHJIO)KEHHE 15

Tipymep noJAb3ORAHUS HOMOTPAMMOH Ha pHC. 31

OHpe,ZLEJIHTb ONTHMAaJbHOE TePMHYECKOE conpomane}me TEIIOK30ad~
UM Tpeoliefl oNanyOky NpPH C/efYIOWHX PAaCYeTHHIX AAHHEIX:
VAeabHAsA MOUIHOCThL HarpeBareseli; PY2=600 B1/M?; Monysab ona-
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Ay6sauBaeMofi NOBEPXHOCTH BO3BOJHMMEIX MOHOJVIHTHHIX KOHCTPYKHHMH
Mon=4 M~!; pacueTHas TeMllepaTypa HapyXHOro Bosayxa MuHyc 15°C;
HOBHIEHHEe TeMIepaTypu OeToHa (PasHOCTb KOHEUHOH H HawaabHOH
TemnepaTypn GeroHa); ?,=60—10=50°C; znona onaayGinBaeMmoil mo-
BEPXHOCTH orF ofweh x=0,6; koabduunent d, xapakrepuaykolluil yren-
JWTeNb, A% MBHEPANOBATHHX Mato, d=Ayr(Cy---150)=0,058(25+
EH160) =10, rge Ayr~ KoapdHUMEHT TENIONPOBOJHOCTH MMHEpaJoBaT-
HEHX MartoB; Cyr — crouMocTs | M® yremnuTens B hene (onpenensiercs
N0 XKaJabKyasuHH, py6/M3®); pasHocTb MeXAy CPeJHHMH TeMHepaTypaMH
Getona Bo BpeMsi oforpeBa M Hapy:XXHOTO BO31yXa; f»=(50-10)—0,5+
fH15=45°C; croumocts snekTposueprun [[=0,025 py6/xkBr-u (Ilpeit-
ckypanT Ne 09-01 «Tapnsl Ha 30eKTPHYECKYIO H TelJIOBYIO SHEpPrHIO»,
M,, Ipefickypantras, 1966).

Has npuseleHHHX JaHHHIX NOAyuaeM (XOL DEMIEHHS CTPeJKaMH
yKa3aH Ha HOMOrpaMMe) ONTHMAaJbHOE TEPMHUYECKOE CONpPOTHBJIEHHE:

Ronr= l,l 1 (M2'° C)/BT;
TOMUHHA C/I0OA TENVIOH3ONAUHH COCTaBHT
6=Ronrhy.=1,11-0,058=0,064 mM=6,4 cm,

IIPHJIO)KEHHE 16
Texunoaorns usrotopaeuns TATTI

1. TATTI c yraerpaduTHHIMHA JieHTAMH

O6wmue TpebGoBanus

1. UaroroBnenneM TATII gosnxna saHHMAaThCsl CreHHANM3HPOBAHHASA
ofyuenHas Opuraja NOJ PYKOBOACTBOM MHXKEHEDHO-TEXHUUYECKOTO pa-
60THHKA.

2. 3arotoBurentHule U c6OpoUHBe PAGOTHL ClEAyeT MPOM3BOLMTL B
CYXOM H CBeTJIOM I[OMeIleHHH, O06OPYAOBAaHHOM IPHTOYHO-BHITAKHON
BeHTUNAIHe!l HA CHENHANLHBIX CTEN1a)KaxXx H MOHTAXKHOM CTOJIC pasMe-
poM 1,6X6 m.

3. Mogens TATTI-2/51I1 HsroTaBAHBaeTcst HyTeM CIUHBKH OTACb-
HHX 3SJIEMEHTOB Ha IIBeHHON MauiuHe ¢ NPOMCTOJIOM Kjacca AM-23
(anm AM-26).

4, Mogenn TATTI-1/3,7K wusrorasiaupaeTcs NyTeM ckJefiku c Tmo-
MOILIBI0 TOPSUEroc MPECCOBAHHS OTHAENbHHIX 3JIEMEHTOB, BKJIOYAIOIHX
CTEKJIOTKaHb, MOKPHTYIO HEBYJKAHH3HPOBAHHOH pesuHoH. J{as STHX 1ue-
Jiell peKOMeHAYeTCA HCMOJB30BATL DPAaMHLEE THAPaBAHYECKHe IIPECCH C
NapoBbIM OGOTPeBOM INIMT HJAH MPHTPY30UHBIE IIMTH C 3JekTpooborpe-
BoM. Temmeparypa npy IpecCOBaHHH [OJXKHA HAXOLHTHCSA B Ipefenax
120—140°C, paBneHue pomkuo Owth 0,1—0,2 krc/cM?,  DPOAONKH-
TeJIbHOCTb TIPECCOBAHHS AOJXKHA OHTH B nmpejenax 8—15 mum.

5. UsroroBnenne TATII Hauumaerca ¢ 3arOTOBKH MaTepHa/IOB Ha
TpebyeMblii KOMIUIEKT;

a) Hapesalorcs 10 walJOHYy npope3uHeHHas] TK4Hb, CTEKJAOTKAHb,
XOJICTONPOUIMBHON CTEKAOMATEPHAJ, YIVIepOJHEE H XJONUaTroGyMaKHble
NeHTH;
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6) NPOM3BORUTCA MeJHEHHE KOHUOB YIJEPOAHEIX JEHTOUHHX 3JEKT=
poHarpeBarenel;

B) MPONHTHBAETCA OrHE3AUMTHHIM COCTABOM XJoH4aroGyMaxkHas
JICHT2;

r) 3aroTaBJHBAIOTCA MeTaJJIHYeCKHe I10JI0Ch, MOHTAXKHHE KOJbia,
KIAeMMHHKH, MeHaJ L [OJ TepMOAATYHKH, OOATH, raikm H walibn no
NpoeKTY;

J) 3aroTaB/HBAIOTCA KOMMYTAUHOHHbIE MeJHhe INPOBOAA, NOJOCH
JAaTYHHOH CeTKH, KalelbHHE BLIBOJABLI C LITENCEJbHBIMH pPasbeMaMH.

Tpe6oBaHHA K H3TOTOBJICHHIO
u c6opke monenn TATTI-2/51I

1. CuiuBaercs 3aIHTHLIA 4€X0/1 U3 INPOPE3HHEHHOH TKAHYU C BLIHB-
KOH COeXHHHTENbHBIX XJONMYAaTOOYMa:KHBIX JIEHT, Kpas WBOB M0 MepH-
METPY CKJEHBAIOTCA DE3HHOBHIM KJ/eeM.

2. HsroToBssiercs HarpeBaresbHas# NaHeNb NyTeM NPULIHBKE KOHs
CTPYKLHOHHON CTEKJOHHTBIO K BA3aJbHO-IPOLIMBEOH CTEKNOTKAHH Map-
K# BITP-10 jieHTOYHBIX YI/IePOAHKIX 3JEKTPOHArpeBaTesel.

3. IlpousBOAHTCH KOMMYTAUHs JEHTOUHHIX YIJIEPOXHHX HarpeBaTe-
JAeffl H TepMOJATYHKOB K KJEMMHHKAaM, YCTAHaBJAHBAOTCA KabeabHue
BbIBOJH! C WITENCEJbHLIMH Pa3beMaMH.

4. Ha MoHTaxHOM CTOJe cOGHpaercsi MAaKeT W3 TEINMOU3OJAMUH, CO-
CTOALlel H3 4ueTHpex CJOeB XOJCTONMPOMIMBHOLO NOJOTHA MAapKH
XIICT-2,5, narpepatenibHOH TaHeNH H IPOKIAJAKH H3 CTeKJOTKaHH
mapku T,

5. PsjoM ¢ makeToM pacloyiaraercsi BBHIBEDHYTHWH HaH3HaHKY 3a-
IMHTHLI YexoJl, IPOH3BOJHTCA COCJHHEHHE C NMOMOLILIO XJOMYAaTOGyMax-
HbIX JIEHT TOPLOB 4exsia H makera, [Toctene#Ho BHIBOpauHBasi 4exoJ, Ha-
ABUTalOT ero Ha NaxKeT H 3aKPeIUIAIOT COSAHHHTEJbHHIMH JIEHTAMH.

6. KOHIH OTKPHITOTO TOpLA YeXJa 3aBOPAYHBAIOT H CIKHMAIOT BMe-
CTe ¢ TOPLUOM HaKeTa ABYMsl META/IHYECKHMH MOJIOCaMH Ha GOJITOBHX
COe/IHHEHHSAX.

7. HaHocaATca uepe3 Tpadaper Ha MOBEPXHOCTH HeXJa HeCMLIBaeMOH
KPaCcKOH OCHOBHbIE 3/JeKTPOTeXHHuecKHe xapakrepucThku TATTL

[IpaBusaa npueMkKu

Kaxnpoe TATIT] posXHO MOxBeprarbcsi NPHEMO-CHATOYHHIM HCIHTA-
HHSM, DM 3TOM NPOBEPSIOTCA: rabGapHTHHE pa3Mephl, NPaBHIBHOCTD
c6opku, pabora TAITI Ha oforpes B Teuenne 0,5 4 NpH MakCHMaabHOH
pabouell Harpyske, COOTBETCTBHE 5/MEKTPOTEXHHYECKHX XapaKTEPHCTHK
HPOEKTHHIM, KOMIIEKTHOCTh H MapKHPOBKA.

Tpe6oBaHnusa K U3rOTOBJEHHIO
u c6opke Monenu TATTI-1/3,7K

1. TIpousBoauTCs MpHMafiKa 0JIOBAHHO-CBHHLOBHIM NPHIOEM YIJIepo-
HbIX JIEHTOMHHIX 3JEKTpoHarpeBareneill u KabeqbHOro BBOAZ K IOJOCAM
H3 JIATYHHOH CeTKH.

2. TpousBogutca o6Maska pe3HHOBHM KjaeeM Mapky 4HBYR
(TY 38-105236-76) 3aroToBoK H3 TpeX CJOEB MPOPE3HHEHHOHX CTEKJO0-
TKaHH 4 c6OpKa IaKeTa HarpeBaTeJpHOH mNaHean. Mexay BTOpHM H
TPEeTbHM CJOEM 3aKJaJALBaeTCs CMOHTHPOBAHHBIA YIVIEPOZHHH 3JeKTPO-
Harpesarelb.

3. Ilaker mojBepraercs ropayeMy NpeccOBaBMIO A0 MNOJHOH BYJKa-
HH3AUYH PE3HHHL.
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4. Ha nosmyuenHyio THOKYI0 S/CKTPOHArpeBaTeNbHYI0 NaHedb, €O
cTOpOHH GoJiee TOHKOro PE3WHOBOTO CJOfA, B HEHTPAJhHOM YacTH Haf
ZIEHTOUHEIM 3JIEKTPOHArpeBaTe/]eM KPenHTCH TEPMOXAaTumk. 3areM ykia-
JLBAIOTCA YeThipe CJ0si XOJCTO-NPOIUMBHOrO HOJIOTHA H CJOH IpopesH-
HeHHOft TKaHH, Kpasi TKaHH IO NepHMeTPy HPHKJIEHBAIOTCS K Harpesa-
TeNbLHOH MaHesH.

5. Yepea Tpadaper HecMhBaeMO# KpacKofl Ha BHELIHIOW IIOBepX-
Hocte TATTI mamoCcsiTCcA SJ€KTPOTEXHHUECKHE XapAaKTEPHCTHKH,

2. TATII ¢ rpeouM CTaJbHBIM NPOBOJOM

Kouctpykuua TATTI

1. OcHOBHEIMH KOHCTPYKTHBHHIMH 3jeMenTaMH TATITl sasasores:
3aMpPECCOBAHHLI B DPe3WHY HarpeBaTesIbHBIA 3JEMEHT M KOMMYTAUHOH-
Hble YCTPOHCTBaA; TENJIOUSOJSLHOHHBIA CJNOH C OTPaXKAIOUIHM SKPAHOM;
THAPOH3OJIALHMSI.

2, Harpesatean TATTI cocTOMT M3 OAHON HJIH HECKOJNBKHX CEKLHH
TPelollliX NPOBOJOB, COEAMHEHHHIX MeXKAy Co6OH MoCHel0BaTeNLHO HIH
napasieJbHO.

3. HarpeBaTenbHul 2/1eMeHT (CpelOLIHH MPOBOJ) 3alpPecCOBHBAETCH
MEXAY ABYyMA CJOSMH CHDOH Pe3HHH H apMHpPyeTcd OJHHM cJoeM
CTeKJAOTKaHH (CO CTOpoHH pafouedi NOBEPXHOCTH NOKPHTHA). Pesnna,
NpHMeHsieMas [/ M3TOTOBJICHHS HarpesaTes, IIpeJHasHauyeHa NJs dJeK-
TPOH30JIIHHA HarpeBaTe]bHHX 3/1eMEHTOB H obecmedyeHus HeoGxoAuMOi
FHOKOCTH H NIPOYHOCTH HOKPHITHS.

4. Otpaxalomuii 3KpaH COCTOHT H3 ORHOrO CJOS AMOMHHHEBOH
donprH HAH MeTa/MIH3MpOBaHHOTO JaBcaHa. OTpakaloliHi 5KpaH MoO.ier
OHTb COefHHEH HENMOCPEACTBEHHO C TEIVIOH3OIAIHOHHEIM €J0eM (HeKOTo-
pHe BHIH TEIVIOM3OMSLHH C SKPAHHPYIOLIHM CJIOEM BRINYCKAIOTCH OTe-
YeCTBEHHOH NPOMHIJIEHHOCTDIO).

5. I'napousonAuHa H3 NPOPE3NHEHHOH TKAHH NpeAHa3HaueHa JJd
3alHTH TENJIOH30/SLHOHHOIO CJIOS OT BJAarH H oGecrleyeHHs UENOCTHO-
CTH TOKPBHITHS B LEJIOM.

TexXHOJNOT|UA H3TOTOBJICHHS

Fpelomuii npoBog Heo6GXOAUMOR AJMMHB ¢ NPUNASHHBIMH (B CKpYT-
Ky) KOMMYTalHOHHEIMH BBHIBOAAMH Ha KOHAYKTOpe cOODKHM YK/AaabiBaeT-
csi «3MefKofi» MEXAY ABYMS JHCTAMH CHpPOH DE3HHW H 3aliPeCcCOBhIBA-
ercsi ¢ ycHsueM 3—D5 krc/cM?, CoGpanHmil sneMeHT mepefaercs Ha NOCT
BYJKaHH3alHH. ByJaKkanusaluio HarpeBaTe/bHOFO 3JEMEHT2 MOXKHO IIpo-
H3BORMTb ABYMs CIOCOGAMH: B Ipecce C rpelOIHMH IVIMTaMH H B aBTO-
KJaBe.

B npecce npu Temneparype mautr 150—155°C u maBaeHnH 3—-
5 Kre/eM? BpeMs BYJIKAHH3ALHH cocraBiser 35—40 MHH H BpeMs OCTHI-
Banuda B npecce 20—30 MuH.

B aBroxnase npy Temmepatype 150—155°C u nasienuM maposoft
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cpennl 5—5,5 aTH BpeMs ByJKaHH3alHH cocTaBaser 30 MHH H BpeMs
cGpoca pasnen#na 10-—15 mun.

MMocae Byikanusauku Ha rpeiomiuii saement TATTI yknaawsaotcs
orpaxaroutuil cjaofi (aAlOMHHEeBas (oJbra )M yTemnuTeNh. 3aTeM YKJa-
AWBAeTCsl THAPOH3OASHMOHHOE NOKPHTHE (MpOpe3HHeHHAs TKaHb) H
TILATEABHO IPUKJIEHBACTCA.

ITo xourypy TATITl MOHTHDPYIOTCH MOHTaXHHE NPHCNOCOGIEHHS.
INocne c6opxku TATTI B npoBepku e€ro no JEKTPHYECKHM H TEIIOTeXHH-
YecKHM INapaMeTpaM €My MPHCBaMBaeTcsi NOPSAKOBHIH Homep. JlaHHbie
HCTIHITAHUA 3aNMUCHBAIOTCS B MACHOPT U3JEJIHS.

Ucnuitanue TAITI Ha 32jeKTpo6e3onacHOCTb NPOH3BOAHTCA MO
TY 152—77.

Pacyer TATII

1. 3anaercd MakCHMaJbHOe 3HayeHHe TeMOEpPaTYypH NOBEPXHOCTH
oGorpeBaemoro GeToHa.
2. Onpenensiercst pafouyass TeMIepaTypa NOBEPXHOCTH HarpeBaTens:

tpas = 1,316°C, (145)

rae 1,3 — koaPHBHEHT, ONpefeeH FKCIEPUMEHTALHO.
3. PaccuuTtHBaercs noJiesHasd yieabHast MmougHocts TATTI:

PﬂOJI = 6,35tp36,BT/M2-

4, PaccuurniBaercsi JONOJHHTeNbHAs YyAenpHasds MowHocTs TATIT]
[J11 KOMIIGHCAl(HH TIOTepPh Telia B aTMoctepy NPH H3BECTHOH TeMmepaTy-
P& HapYyXAKHOIO BO3AYXA ln.5:

toag — ¢
Pron = -————-—-—‘;aﬁ 22 Br/me. (146)
- + RM
a

rae o — Ko3pOpHUHMEHT TEIJIOOTAAYH MeXKAY TeIUNIOM30JHPOBAHHOM mMO-
BepxHocThio TATTI w HapyxkueM Bo3ayxom 20 Br/(m2.°C);
R\ — tepMuueckoe conpotusaenue TATTI;

Ry = 0,75 (M2-°C)/Br.
5. Onpepensiercsa nonHas ygenbHas MomHocts TATII:

Pyp = Pgox + Ppon,Br/m. (147)
6. Onpenensierca noneas MomHocth opsoro TAITI:
PM=PTD FM,BT/M2, (148)

rae Fy — maomaas TATTI.
7. Onpenensiercss pa6ouce Hanpsxenne TATTI:

U = ._.l. l/ PMM‘,B, (149)
n S

Fle Po — YAEJbHOE 3JEKTPHYECKOE COIPOTHBJCHHE MPOBOJOKH [IpPH
0°C, OM-MM2/M (asg cTajdbHOTO NPoBOAA Po=0,1253 Om.mMM?%/M);

B — Trepmuyeckuit Koa(buUUHEHT CONPOTEBAECHHS, rpai~! (44 CTaJbHO-
ro npoeozaa p=0,00544 rpag—1!;
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{ — MakcHMalNbHO AOMYCTAMAs TeMNeparypa HarpesaTeéNbHOro MNpoBoja,
B H3o0as1HH, °C;
| — nnARa HarpeBaTENBHOrO MPOBOAA, M.

8. OnpepensieTcs AJiHHA Tpelollero MPoOBOLA

U2s
Pt Pap

l= M (150)
rae S — cevenne NpoBoAa, MM?;
P: — YAeNbHOE COTNpPOTHBJEHHE NPOBOAA MPH MAKCHMAJbHO AOMYCTHMOR
TeMnepaType NpoBOLa B H3O0JSALMH.

9. Ompenenserca yucA0 pAAOCB TPOBOAA TPH YKAAAKe €ro «3Mefi-
Kofis:

ne _l:lb_m&_ , (151)

rae b— mupuna akrtusuol uwacty TATTI, 1. e ANEHa OAMOro NOAYBHT-
Ka «3MelKH»;
luarp — AnuHA axkTHBHOM yactu TATTI.

Ha cTanuu KOHCTpYHpOBaHHS [JIHHA HArpeBaTeNbHOTO NPOBOAA MO-
JKeT 0KasaThC# CJMLIKOM KODOTKa, W INar packaaikH He Gyner oGecme-
94BaTh paBHOMepHOCTH O6OrpeBa MMM AJHHA NPOBOAA CJHUIKOM BeJHKA,
d NpoBoj GyAeT YKNAAHBATHCA CAUNIKOM TECHO, TOTAA CAeLyeT NPOH3-
BECTH NepepacyeT Ha Apyrue 3HayeHHs HaANpPAXKEHHHA H CEUeHHA IPOBOJA.

ITPHJIO)KEHHE 17

MpuMepsl pacueTa HHAYKUHOHHBIX CHCTEM

NMpumep 1. Bubpath pesuMm H paccuuraTs HNapaMmerpbl HHAYKUH-
OHHOTO IporpeBa KOjoHHH ceueHueM 0,4X0,4 M, Brcorod h=3 M,
2pMEPOBAHHON 4YeTHPbMSA CTEPXHAMH auaMerpoM 30 MM H KECTKHM
KapkacoM ©3 ABYX mBenyepoB Ne 16, cBapennnix mnoakamu. epe-
BSIHHAas onanybka HMeer TomuHHy 40 MM; HayaJbHas TeMHOepartypa
Gerona 5°C; Temmeparypa BO3Ayxa— MuHyc 15°C; ckopocThb Berpa
3 m/c. Beron mapku M 200, NpHroTOBneHHHH Ha MNOpPT/IaHAUEMEHTE
mapki 400 c pacxomom 350 Kr/m3 Tpebyemas oTHOCHTeJbHAs NPOY-
HOCTb K KOHUY TepmooGpaGoTky aomkua cocrasasts 50% oT Rus.
Moayar NOBEPXHOCTH KOHCTPYKUHH cocTaBaser Mgp=10 m~!; xo03d-
¢duuueHt Tenaonepefauu onany6kn K=2,67 kBr/(m2-°C), Hanpsxenue
npunamMaem 49 B.

1. MakcuManpHyio TeMmepaTypy nporpeBa GeToHa AJd 3afaHHHX
ycaosuii mpuHuaMaem 70° C.

2. CKopocTh moxbeMa TeMnepatypn GetoHa mo Taba. 55 mpumH-
maem 10°C/u,

3. AkTHBHas OJeKTPHUECKAs MOLIHOCTb, HeoOXoauMasi AJs paso-
rpeBa Gerora co ckopoctsio 10° C/u cocrasur [eM. ¢opmyart (50) u (8)]

1,05-2400-10  2,73.700.0,04.10 10
Pa’=P“U={ 3630 + 3630 g T
2,67-10[70 — (— 15)]
—0,800,48 = 4,6 xBr,
+ 1000 } *eT
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rae 2,73 — yjaeiabHas TEeNNOEMKOCTh MaTepHaja onanay6kH (Aepeso)
k1x/(kr-°C);
700 — o6beMHass Macca Marepuasna omany6ku (ZepeBo), Kr/m3;
0,48 — o6bem nporpesaemMoro GeToHa, M2,
4, AKTHBHas NOBEPXHOCTb S, ME€Ta/ia COCTABHT

S = nndh + 2 (ay + 2bg) b = 47-0,03-3 + 2 (0,16 4
-2.0,08) 3=3,05 wt,

rle 7 — KOJIMYECTBO apMaTYPHBIX CTepHel, WT ;
d — fHaMeTp apMaTypHEIX CTePXKHel, M;

h — BeicoTa (A/HHA) apMaTYDHHIX CTEpIKHel, M;
Gy — BHICOTA UIBEJJIEDA, M;

bw — MWHpHHA TOJKH HIBEJJIEPA, M.

5, ¥YnenoHas axTHBHas MOIIHOCT> AP onpenenserca no ¢op-
myne (51):

4,6 .
AP 3.05 1,51 xBr/m2.

6. HanpskeHHOCTb MarHuTHOrO moast H H ynenbHOe MOBEPXHOCTHO®
COMPOTHBJEHHE P, COOTBETCTBYIOUIHE HaRJEHHOMY 3HayerHio AP, ompe-
nejseM 1o rpadHKy pHC. 52 Tak, KaK 3TO MOKA3aHO NYHKTHPHOHR JH-
Hueli, B pesysnbTare HMeeM: ohpeAeseRHOMY B N. 5 3HauenHio AP=
=1,51 kBt/M% coorBetrcTByer H=4200 A/M H pu=8,75-10-% Om.

7. Pacuer mapaMeTpoB HHAYKIHOHHOH CHCTEMH BEAEM IO cXxeMe
HHAYKTHBHOMH KaTYUIKH C JKEJIE30M.

HOas onpenenenus Kosdduuuenros compotuBienus F, u Q,
npeABapUTENbHO BhIYHCAAEM No dopmyde (49) rayGuAy TpOHHKHOBEHHS
ToKa A,

A 20.10—8
57 8,75-10—8

9. Koadduuuenrst conporupiennit Fs u Q, onperensem ajis lipen-
nepos mo rpaduxy puc. 53 W ANA CTEPXKHeBOH apMaTypH 1O rpaduxy
puc. 54,

Jns uiBesiiepo.:

CpelHAA TONMMHA ceyehns mmBeysepa Ne 16 (mo copramenty)
A=0,007 m;

=0,0023 M =2,3:10—3 M,

24 20,007 —6:
OTHOLIEHAE A, ="o.003 ~
st = 6 penmuuHa Fg=Q;==1.

S

I8 CTepKHEBOM apMaTypH:
paauyc apmarypuoro crepxna & 30 cocrasaser r=0,015 u;

rV'2 1,4.0,015
As  0,0023
lmﬂ—r-]ég— = 9,1 senwyuna Fy=Q;=1.
s
10. Koadduuuenr GOPMH HHAYKTOpPAa m HAXOAMM 0O Tpadpuxy
puc. 55;
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h 3

i
. — o ——— 1)+
npu BhicOTe HHAyKTOpa h;=300 cM OTHOmMEHHE R, 0,29 ;

hy
aas -é—= 10 Bennunna m=1.

1
11, OnpeaensieM cyMMy NEPHMETPOB CEUEHHS MeTrajla B CeUCHHH
KOHCTPYKLHH:
21, = ny nd, + ny (@ + 26) = 47+0,03 4-2 (0,16 +2-0,08) = 1,02 u,
rAe 1 — KOJMYECTBO CTepiKHeH apMaTtyphl B CeYEHUH, IIT.;
d. — JHaMeTp CTePIKHEBOI apMaTyphl, M;
flx — KOJMUECTBO SJIEMEHTOB 3KECTKOro Kapkaca (miBeJuiepa), LT
@ — BBICOTA LIBeJIEPa, M.
b — wnpHHA NOJKH LIBeJAIepa, M.
12. OnpepensieM NMJOLLAAb CEHEHHS HHAYKTOpA

S, = (0,4 40,04 +0,01)2 +-0,2 2.

13. YcnoBHOe aKTHBHOE CONPOTHBJEHHE CHCTEMBI ro ONMPEAEJAEM MO

opmyae (54):
bopwy )ro= 1,1.8,75-10—%.1,02:1 = 9,81.10—5 Om.

14. YcioBHOe HHAYKTHBHOE CONPOTHBJIEHHe CHCTeMbl Lo ompene-
asem no dopmyae (55):
oLy =4-10—4.0,2.1 4-8,75.10—5.1,02+ ] = 17.10—5 Om.

15, TlonHOE YC/NIOBHOE CONMPOTHBJCHHE CHCTEMH Zp OnpejenseM IO
dopmyse (53):

Zo=V(9,81.10-5)2 -+ (17-10—%)2 = 19,6-10—5 Om.

16. Uucno BHTKOB HHAYKTOpA Npu BHIOpaHHOM HanpsxeHnux 49 B
onpexensercsa no ¢opmyae (52):

N.—_

19,6-10—5-42OO=59'

17. Oxngaemas cuna Toxka ompejenserca no ¢opmyne (56):

4200-3
= — =213 A.
I % A
18. KoadduunesT MOIUHOCTH CHCTEMH C€OS @ OIpefenseTcs oo
dopmyae (57):
cos = 8107 o
®P="9,6.108 —

19. Ecad B Hanuyuy HMeeTcsl JAPYroHl NpoBOA, HANPHMED MEIHLIA
cegyenneM 35 MM? y KOTOpOro XONyCTHMass TOKOBad Harpyska CoOCTas-
aser 170 A, nepecunTHIBAETCA KOJHYECTBO BHTKOB:

Hh 4200-3

H HanpsiKeHue, onpejeaseMoe no popmyae (52),
U=174-19,6-10—5.4200 = 62 B.
20. Pacuer napaMeTpoB AJA CTajMd H30TEPMHYECKOTO TpOrpesa:
Pys= KMy(tgs — typ)pU = 2,67-10-[70 —(—15)]-1,2-0,48 = 1,15 kBr.

18—901 281



1,15
P=———=0,38 2,
Torpa A 3.0 KBr/m
[pu AP=0,38 kBr/M?> no rpapuxky puc. 52 naxogum H=1700 A/wm;
pa=11-10-5 Om. Z, onpenensieM no ¢opmynam (53) — (55):

Zo=V (1,1:11-10—5:1,02-1)2  (4-10—4:0,2.1 + 11-108:1,02- 1) =
= 22,6-10—5 Om;
Ugs =NZ H = 74.22,6-10—5.1700 = 29 B;
Hr  1700-3

==y 74

HNpuamep 2, Paccuntarts sAexTpHYECKHE MapaMeTpH HAAYKHHOHHOA
JCTAHOBKH JAJs TEPMOOOPaGOTKH JKesne300eTOHHHX TPYS AHaMeTpOM
1000 mm, Bhicotot 4,1 M npH Toamure CTeHok 60 mM. Kosbuesas ap-
marypa 15&7 10 mm. Cxopocts moabeMa TeMmeparyps OeToHa B mepHOA
pasorpeea 25° C/u, MsorepMmuueckuii nporpes — mpu ¢ 85°C. Temnepa-
Typa HapyxHoro Bosiyxa 0°C, Hauaubnas t Gerona 15°C. Koaddu-
NHEHT TemyonepeAauyu orpaxpaenus K=4,64 xBrt/(M2-°C). VYaeabsoe
SJAEKTPOCONPOTHBACHHE cTany paBHo 20-10~8 OM-M.

1. Pacyer pesercda no cxeme TpaHcopmaTopa € CepAEUHHKOM.

2. TennoBHM PpacieTOM YCTAHABAWNBACTCH SACKTPHUYECKAsi aKTHBHAsA
MOIIHOCTb, HeoOX0AMMas Ha HepHOA pasorpeBa OeToHa: Pa,=21 xBT.

3. CyMMa nepuMeTpOB CeYeHHs MeTaia

Sy = 2n1,12.4,1 4 156n1,1n1,0 =3 m®.

4. HeoGxoaumasn yAedbHas AaKTHBHA# MOUIHOCTb ONpejensercs no

dopmyae (51):
21 kBt

AP = ~————=10,7 kBr/M2.
30 m2 ’ /
5. VneabHolt akTHBHO# MompocTH AP=0,7 kBr/M? cootBeTcTByer
Hanpsi’KeHHOCTh MarHuTHOro nmona H=2350 A/m (puc. 52).
6. ITionzags 3a3opa MeXAY HHLYKTOPOM HAa MAarHHTONPOBOAE B
HarpesaeMHM H3AeJNHEM NP palHyce HHAYKTOpa 25 CM cocraBiaser
Sg = 7 (0,562 — 0,252) = 0,78 Mm2.

7. Ionuas MoOUIHOCTH CHCTEMHI onpepenserca no dopmyne (60):

P, = Vl ,2-212 4 (1,1-214-1,6-10—%.4,1.50.0,78.23502)2 = 38 xB-A.,
8. Tlpu BuiGpanHom Hanpsxewuu 220 B umci0 BHTKOB HHAYKTOpa
(namarsuuuBalomei o6MOTKH) ompejenserca o ¢opmyae (59):

2350.4,1.220
N=1,4-10—*“-——5—§—§—?-2—-=78.

9. Cuna TOKa B WHAYKTOpe onpeieaserca mo ¢opmyne (61);
103= 170 A.

=3

10. KoathhuuuenT MOUIHOCTH YCTaHOBKH coraacHo Qopmyne (62)

21
=1,1—=0,6.
cos @ 1 3 0,6
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ITPHJIO)KEHHE 18

TMpumepsi pacyeTos NapaMeTpoB HHGPaKPACHHX YCTAHOBOK

1. Pacyer napamerpoB HH{paKPacHOit YCTAHOBKH
a8 o6orpesa xKene3o6eTOHHOK NJIUTH NEPEKPHITHS

Hcexonune maHuue Ilepekperrae tomuuuo# 0,12 M (em.
uc. 82).
P Bel)"on o6beMHOE MacChl Yo=2400 Kr/M% yAenbHOH TeILI0eMKOCTHIO
Cs=1,05-10% Ix/ (xr-” C}).

Apmatypa ynempHoli TemnoemMkocThio C,=0,48-108 O x/(xr-° C),
pacxon apMatypwt Ama= 150 kr/m® Gerona.

Onany6ka JOepessHHas Toamunol 0,025 M, oOGbemHOH Maccoh
Yon=700 Kr/M® yEeabHOR TtennoeMkocthie Con=272-10% JEx/(xr-°C),
¢ K03 PpuunentToM Tensonepesaun K=>52 Br/(m?.°C}).

INaura oborpeBaercsi ¢ HeonmanyG/ieHHOR CTODOHBL C TOMOIILIO HH-
bpakpacHHX ycTaHOBOK THNMa «KopoO» pasMmepamu B miame 0,9X1,12 M
H BuICOTOR h=0,12 M. Orpaxareis BHIOJHEH U3 NOJHPOBAHHOrO asmo-
MHHHS.

Hauanbuas Temneparypa Getona fs.a=-+10°C.

Temneparypa GeroHa Ha CTazAH H3OTEPMHUECKOro Hporpesa Ha
o6ayyaemolt nosepxnoctd ¢y=80°C, Ha omany6uieHHOM MOBEPXHOCTH
t.=70° C.

Temneparypa HapyxHoro Bo3ayxa fa=—20°C.

IpooNKHTENbHOCTE NEPHOAR PA3OrPeBa To=4 1,

I1pOAOIKUTEASHOCTD NepHOLA H30TEPMHHUECKOTO NpPOrpeBa Tu=8 1.

PexuM TepMoOGPAOOTKM NPHHAT M3 YCNOBHS OGECHeNeHUS MPOUHO-
ctu Getoua, papuoli 70% or Rgs HO rpaduky puc. 82.

dk30TepMiA HeMeHTa BBUAY MajOfl MAacCHBHOCTH IUIHTH B pacueTax

He YUUTHBAETCA.
X0 PACHETA

. Cpenuss Temneparypa 6eroHa KOHCTPYKIHH COCTaBHT:
3a nepuwoa pasorpesa [dopmyna (69)].

10 4 80 i
2p=_2—"_‘=45 C;

3a mepuOx H3oTepMuyeckoro nporpesa [¢popmyaa (70j]

t6=—20°0
8.7 30 2 3 4

4 t,=-20°C 8
Puc, 82, CxeMa K pacueTy M KOHCTPYHPOBAHHIO HHpPaKpacHOl yCTAHOBKH RAS
a6orpesa NANTH BEPERPHI KA
I — gaura; 2 — TpyGuarsie ungpakpacHole HA3JAYuaTeaH; § — KOpoG-0TpamaTeadb;
4 — NoARaMWAHas nJjeHKa; 5~ AePeBsiHBas onanyOka
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80470
n = =T5C.

2. TemnepaTypa cresok HEGpaKpacHOM YCTAHOBKM COCTaBHT:
B nepuo pasorpesa [dopmyaa (71)]

45— 20
A —— e .
ty = 2 = 12,5°C;
B TEPHOA H30TepMuuecKoro mporpesa [dbopmyna (72)]
. 75—20 .
ty= — = 27,5°C.

3. Kosbduuuenr remnoorsaud obayuaemoft noBepxHocTH [hopmy-
aa (68)] coctanur:
B NepHOJ pa3orpepa

1 462 [(273 +45)4_( 273.20 )4]+
°™ 45420 100 100

1 54645 12,5
0,122 45— 12,5
B IIEpHOA H30TEPMHUYECKOr'O Nporpena

o 4,62 273475 \b 273 —20\¢
=z () ()]t

-+ 2,91.10—* ==4,73 Br/(M%-°C);

75+ 20 100 100
1 546 - 75 + 27,5
0,122 75—27,5
4. O6beM GeToHA, IPOTPEBAEMOTO OJHHM KOpOOOM:
Vg=-0,9-1,12-0,12=10,121 m?.
5. Maomane KOHCTPyKUMH, OGOrpeBaeMas OLHHM KOpOGOM:
Fo=Foy=0,9:1,12=1,008 M2
6. Macca apmMaryproli cTann B nporpeBaeMom ofneme
mg = Amgy Vg = 150-0,121 = 18,15 kr.

7. Mousocts, TpebyeMas Ha mepuol pasorpesa GeTOHA ONHHM KO-
poGom [dopmysa (66)]:

Pp=2,78.10—4(1,05.103.2400.0,121 -} 0,48.10%.18,5

45— 10
~+2,72-103.700.0,025- 1 ,008)-—4—+ 1,008 (4,73 -+ 5,2) (45+20)=

--2,91.1C~1t = 5,41 Br/(m2-°C).

= 1530 Br.

8. MouaocTb, Tpe6yeMasi Ha NepHOX H30TePMHIECKOro Iporpena Ge-
TOHa OJHHM KopoGoM [¢opmyna (67)]:

Py =4,73-1,008 (80 4 20) + 5,2-1-008 (70 + 20) 848 Br.
9. Ilo Ta6n. 56 nna GeToHa HaXOAMM, 4TO CTENeHb YEPHOTH
€=0,65—0,85. Ilpumem &=70,7.
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10. DuepreTHyeckas OCBelleHHOCT, [popmyaa (65)], TPeGyemas na
CTafguAx:

pasorpesa

Eg= “'0,71-51370668_ = 2168 Br/m? = 2,17 KB1/m%;
H30TEPMHYECKOTO IPOTPEBa
848 2
Ey= m= 1200 Br/m2 = 1,2 kBT/M%,
Mpumem

Ey=2,17 xBr/m2.

11. Bagagumcs  caefiyouwuMH napamerpami HH(PaKpacHod ycra-
poBku. Paamectim nos Kopobom Tpu TOHa amamerpoM d=18 MM ¢
paccTosiHHeM MeXAy HHMH S=300 MM (cMm, puc, 82). Toraa:

S 300
—_— = — = 16,7
d 18 16,73
ay 900
o= 7,5
h 120 !
1120
L 1200
h 120
Mo Tabn. 57, ucnoab3ys NPaBUAO HHTEPNONALEH, MONYYHAM
0,482 — 0,480
Pu—n = Po—o = 0,480 - T (16,7 — 10) = 0,481;
0,077 — 0,151
Po—g == 0,151 -+ 1 (16,7 —10) = 0,101,
Auxanornyno no taba. 58 mosyuum
0,812 — 0,729
':Po—-n=0,729+‘——_‘_“——5 (7,56—5)=0,77.

12. ITo Tabn. 56 pa9  OOJMPOBAHHOTO AMIOMHHHSL  HAXOAUM
e, =0,04 —0,06. IIpumeme, = 0,05,

13. To dopmyne (75) onmpenenum Ko3(GPHUIHEHT OG/IYUEHHOCTH:
¢ = 0,481 4 [(1 — 0,05) 0,481-0,77 — 0,101] = 0,731,

14. Ilo dopmyne (74) noayuum
2,17

= 1,008 =2, )
yor =g 53 100 97 kBr

15, IIpanumaem TOHH ¢ NOTOHHO MOLIHOCTbHIO
2,97

— — —— 9 [
3112 0,88 kBr/m = 0,9 xBr/m
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2. Pacuer napamMeTPoB HHQPAKPACHONK YCTAHOBKH
AAS TepMooOpaboTKH XKele300eTOHHOI CTERNI,
BO3BOAUMOI B CKOJIb3ALIEH onanyGKe

HUcxonHuoe pgaunxwse CreHa Ttoamuuofi 0,16 M. Beron 06b-
eMHOH  Macch  y=2400 xr/M3 yaeJpHOH TemnoeMKoctd Cg=
=1,05-10%8 JAx/(xr-°C). Apmatypa yaeavtioli tenioeMrocTn Ca=0,48%¢
X10* Hx/(kr-°C), pacxox apmarypsl Ha 1 m® Gerora 180 kr,

Crena oGorpeBaercd ¢ MOMOL{bI0 HH(pAKpaCHON YCTAHOBKR THNA
«KOpoG» ToMUuHOK h=0,25 M nox Tenaskom (puc. 83). Otpamarens
BHINOJIHEH M3 OHKHKOBAHHOLO JKeJesa.

HauanpHasn temnepatypa Gerona fyx=10°C;

TeMneparypa u3oTepMHYECKOI'O NpOrpeBa Ha 00JayuaeMod NOBepx-
gocIy {y=80"C. ,

To e, Ha ReoBayyaemofi MoBepxuocTh f, = 60°C.

TeMneparypa Bosjyxa Ha HapyXKHHX NOABECHHX Jecax fap=15°C,

To ke, Ha BHyTPeRHHUX HOJABeCHHX Jaecax fpps=7°C.

KoaddHIHeHT TeMIOOTAAYH OTKPHTON MNOBEPXHOCTH CTEHH NpHMeEM
o=20 Br/(M%° C).

CKOpoCTh moabema onaayGku v=2,4 m/eyr=0,1 M/u,

TIpononKuTeALROCTh MEpPHOAA PA30rpeBa Tn==3 U.

To ke, H30TEPMUYECKOrO NPOrpeBa Tu=7 4.

Xon pacyera.
1. BrcoTta 30ms pasorpesa [popmyaa (77)]
hq=0,1-3=0,3 m;

BHICOTA 30HH H30TEPMHWECKoro mporpesa {popmyna (78)]}
hy=0,1-T7=0,7 m.

2. O6bem mporpeaemoro GeToHa B 30HAX:

pasorpesa Vg = 0,3+0,16 = 0,048 n%;
H30TepMuueckoro mporpesa Vig=0,7:0,16=10,112 »®.
3. Macca apmarypHofi CTalNH B BOHAX$

Boe uIomeamMaveckozo Aazpeda Jona pasvzpels

/&a”zn'z.aa.=7 2 o=Vt Tp=30

0

J—— r

_. by 215
Q25

2as=+7°C ¥

Puc. 83. CxeMa K pacuery mapaMerpos mudpakpacHoli yCTaHOBKM nas oGorpesa
CTEHbI, BO3BOJHMON B ckoabasiell omaayGke

1 — yuédpaxpacuuli HaAyUaTeNb; 2 -- KOpPOG-OTpamKaTenb; 3~ GeTon
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pasorpesa my = Am, Vg == 180.0,048 = 8,64 &r;
H3OTepMHYecKoro mparpesa mg =180.0,112 = 20,16 kr.

4. Cpennsia TeMnepaTypa GeToHa B IEPHOA:
pasorpesa [popmyaa (69)]

10+ 80
" T——————— — .
tp = 5 =45°C;
H30TepMHuecKoro nporpesa [¢gopmyaa (70)]
80 +- 60
tgp =y = 70°C.

5. Temnepartypa CTEHOK YCTAHOBKH B 30HAX:
pasorpesa [popmyna (7I)} s

t;‘, =5 = 30°C;
H30TepMHUEcKora nporpesa [dopmyna (72)]
70+ 15 o
tg = —'2—'—' =42,5°C.

6. Koapunurent tennoorsaun obayuaemoRk mosepxsocTH [dopmyra
(68)] B 30Hax:

pasorpesa
. 4,62 ( 273+45 \¢ [ 273415 )4]+
%= 515 100 100
45430
+2,91.10—4 l A+ 45+ 3 = 5,19 Br/(M?-°C);

0,252 45—30
H30TEPMHYECKOTO HPOTPERa

o _ 4,62 ( 273470 \4 ( 273 4 15 )4]+
°T 70— 15 [ ) -

a

100 100
a9t a0t g IR EE 5,06 B/ O

7. MoutHocTb, Tpefyemas nas:

pasorpesa [hopmyana (66)]

45— 10
3

Py =2,78-10—4(1,05.10%.2400.0,048 }- 0,48.10%-8,64) +

-+ (5,19 -+ 20) 0,3 (45 — 15) = 632 Br;

H30TEPMHUECKOro mporpesa [popmyaa (67)}
Py =5,95-0,7 (80 — 15) +20-0,7 (70 —7) = 1153 Br.

8. o Ta6a. 56 ana GeroHa npuHuMaeM &=0,7.
9. DuepreTnueckas OCBellEHHOCTh [popmyna (65)] B 30HAX:
pasorpeBa

632

Eg=———— =300 2 = 3 kBr/M2;
o 0.7-0.3 3000 Br/nMf KBt/



H30TEPMHYECKOro IIPOrpesa

1153
= =2 Br/m? = 2,35 kBr/m2.
En 0,7.0,7 353 T/M /M
10. 3anaguMca CaeAyOlIBMH NapamerpamH MadpakpacHoR ycra-
HOBKH. [lmamerp HaayyaTesjell mpumeM paBHeiM d=18 MM, paccTosHHS
MeXAYy HHMH S=250 MM.
Torpa FitT 13,9~14, a oTHOWeHHA JAJNHHH (@)) W IIHPHHH
(@2) K BBICOTE A:
B 30He pasorpesa

1000 300
h 250 h 250
B 30HC H30TEPMHYECKOro nporpesa
oy 1000 e 700
h 250 h 250

ITo taba. 57, HCIOABL3Ys NPABHJAO MHTEPHOAALHH, NMOJSYYHM:
0,482 — 0,480
10
0,077 4+ 0,151
10

(PH__nz: (Pn__o=0,480+ (14-—10)—":0,481;

Qog = 0,151 - (14 — 10y = 0,133.
TTo Ta6a. 58 mosyyHM aHAJNOTHYHO AJS 30H:

pasorpesa Qo—p=0,259;

H30TEPMHYECKOTO IporpeBa Qo—n=0,307.
11. I[To Ta6a. 56 HaxoAuM ANS OLMHKOBAaHHOrO Xeje3a £,=0,23.
12. TIo popmyae (75) HaXORHM AJA 30H:

pasorpesa

@ = 0,481 4 [(1 — 0,23) 0,481.0,259 — 0, 121] = 0,456;

H30TEPMHUUECKOTO nporpeaa
@ = 0,481 4 [(1 — 0,23) 0,481.0,307 — 0, 121] = 0,474.

13. MunuManbHas MOUIHOCTh HH(PAKpacHOM YCTaHOBKH B 30Hax:
pasorpesa

3
=———0,3=1,97 kB1;

n
Pyer 0,456
M30TEPMHUECKOro TNpPOrpena
2,35
SN Loy W
Yor = 3.a74 0+ =406 KBr.

14, O6uiass MomHOCTb HMHGpPaKpacHOH YyCTAHOBKH Ha 1 M MJIHHH
nepUMETPa COOpYKeHHs COCTABUT

PR = Py Pyey = 1,97 + 4,06 = 6,03 KBr.
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IIPHJIO)KEHHE 19

Tipumepbl pacyeTa TOJMHHBI OTTaHBAEMON NPOCJOHKH rpyHTa

Mpumep 1. OnpenenuTs TOJNUWIMHY OFTaHBAHHs BEYHOMEPSJIOro Cy-
[MIHHK4, XapakTepusymouerocs tr=—2°C, W=21%, Wa=16%, ycx=
=1750 kr/m% npu OeTOHHPOBAHHH cTOJGYATOro (yHaaMeHTa CeueHHEM
1X1,5 M B naane u ¢ rayGuHolt 3ajoxenns 3,5 M. Mcnoansyercst snekr-
ponporpeB GeTona Ha ray6wny 2 M. Beron Mapkun M 200 sa noprtaaua-
uemente Mapkn 400, Cocras Gerowa L :I1:I[=1:2,6:3,1. Pacxon
neMenTa 320 Kr/m3.

v6 = 2350 kr/M®; B/ =0,6; ¢5=10°C;

T'ny6rua Ce30HHOTO OTTAHBAaHHA 2 M.
o ¢opmyne (82) HaxoZHM OTHOCHTENBHHE panHyc OTTaHBaHud

0,7(0,2-23504-0,8-192) (10—!—2)—!—64-320—{—43003—25

A= 1+ — =
0. 1750 21>

100
=2,5;
b=12=0,5;, A=0,5(2,5—1)=0,75 m.

Tipumep 2. OnpenennTh TOMIHEHY OTTANBAHUS BeyHOMEP3JOTO I'PYHTA
B npiMepe 1, ecau Temmeparypa YJoXKeHHOro GeroHa pasHa 10°C.
Ilo dopmyne (82) naxoaum

0,7 (0,20-2350 + 0,8.192) (10 - 2) -+ 61320

21— 16
80. —_—
1750 100

A=0,5(1,92—1)=0,46 m.
Eci# HCMOAB30BATH TEIIOH3ONMPYIOILYIO TPOCAOHKY B BHIE Aepe-
BAHHON MIUTH ToAwuHoi 10 em (A=0,35 Br/(M-°C)), TO:

TNpH HCNOJb30BAHHH 3JieKTponporpeBa Oerona mo Qopmyne (83)
TOJYYHM

0,1
A;=0,75 ——-—“"—6—1—“ = 0,17 M3
0,1 -
+ 0,35

6e3 UCNIONB3OBAHHS 3/EKTPONIPOrPeRa
=0,46 —————— =0, .
A o1t o1 I m

’ 0,3

Mpumep 3. OnpelennTb NPOYHOCTb GeTOHAa B KOHCTPYKIuMM mpu Ge-
TOHHPOBaHHH 10 cnocofy Tepmoca Ge3 HCIOJb3OBaHHA [06aBOK — yc-
kopurenefi TBepaenns. Cpok BeiaepxuBauusa Gerona 1 u 6 wmec. Ilpo-«
ekTHas Mapka GetoHa M 200.

Tlo Ta6n. 62 npuHMMaeM 3HAYEHHS] TEXHOJOTHYECKHX Ko odHIUeH-
ToB, Torga npounocTs GeToHa B MecsAuHOM Bo3pacre cocrtapur 200X
X0,65=130 xrc/cM2, B ImectuMecsunoM — 200.0,75=150 krc/cm2.
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062

MocaenoBaTeNLHOCTL onepanmii H NpuMennemoe 06opynoBaHne s BO3BEACHHS CBAH-CTOEK
€ 3aMOHOJMYHMBAHHEM HHIKHEr0 KOHUA CBaii (N0 onuWTy crpouteabcTBa B HopHabcke)

HaumenoBaHue onepanmil, paGounx NPpHEMOB, NPAMEHsIEMOro 060pyAOBARUS

ITPHJIOKEHHE 20

Ta6auxa 82

IpuMensiemoe 0GopyAoBaHue, | <i0PMa BpeMe- | 3arparst
Ne on TTpodeccnst ucnosHuTenel, HHCTPYMeHTH H npuciiocoG- | HH Ha BLIIOA- | HA BLNOJ-
mm. epalyn u paGodue mpueMnl Ppaspsf—YHCIO PaBouHX neHust AnA Bunoaenus | HeHue paGode- | Hehme pa-
ApEeMoB ro npuema, |Gogero npu-
qex,-9 emMa, pyo.
C snekTponparpesoM MoOHOJHTHOre GeroHa (pacTBOpa), NPHMEHSEMOro
AJs 3aleMJeHHsi CBaH-CTOHKH (yCJAOBHAs JJHHAQ CBaH 9 M)
! |Ouucruts nosepxnocTs cBaH oT cHera,| Takenamuuk I1—I Meraanuieckde  LIeTKH, 0,23 0—19
JAbJa, TPSI3H MeTa/VIHYeCKHMH IIeTKaMH Jonara
2 |O6sszka cpau anekTpopamu ¢ H304s-| DiekTpuk 111 Jlomsk & 25 wmm, I= 0,36 0—30
UHe# pesHHOBBHIMH TPYOGKaMH H MOHTAXK =130 cM, Moa0TOK P=
TeMnepaTypHoO#l TPyOKH =2 KT, TONOP, macCaTHXH
3 {Tpuemka Gerona (pacrsopa) 3 Kyso-| Taremawxuuk [1—1 Byukep V=18 w3, 50- 0,08 0—08
Ba CaMOCBaJa ¢ 3aYACTKOH Ky30Ba nara
4 |C6opka nHBeHTAapHEX X060ToB AJIf no-| Mamuuuct kpana V—I;| [lepexsuxkHolt kpaH, HH- 0,96 1—02
Jaun OetoHa (pacTBopa) u ycTaHoBka| GetoHuuke IV—I1, II—I1| Benrapusie xo6Gora, J0-
HX B CKBaXKHHY KPaHOM mukH & 25 MM, =130 M,
CTpOI, KJIIOUH
5 |BeronnpoBanue crakaHa CKBaKHHH 4c- | Mammuuer kpana V—I1;| [lepeasuxuolt kpas, uu- 0,39 0,41

pe3 xoboT

G6etonuk IV—1;
TakenaxHuK I1—1;

BeHTapHHe X0060Ta, CcTpon,
GyHKep
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10

11

12

13

YcranoBka Kese3oGeTOHHHIX cBall B
CKBaXKHHY KPaHOM

Ycranoska H 3akpemieHHe BHGPONOrpy-
XaTtened HAa BepXHHHA KOHEH CBaH

[Morpyxkenne cean B pacrsop BrGpono-
rpyXateseM ¢ MOC/AeAYIOIUM AEMOHTa-
xKeM BHOponorpy:xateds

IMoaknouenHe NPOrpeBHEIX TpaHCPOP-
MaTOPOB K HMCTOUHHKY NHTAHHA ¢ TNpPO-
Kaaako#i anektpokabens IPII cewenu-
eM 70—90 mMM2 Ha HHBeHTapHHX KO03-
aax, =120 m

[Tpoknaaka wMaruerpaabHoro Kabens
AP & 120—180 wmm?, I=70 M or
nporpesuoro Tpancdopmaropa ¢ ycCra-
HOBKOA passatouno#t kopobku (SIPIT)

Ipoknanka BeTBeBHX 3JeKTpoKkalbesed
tuma AC & 20 mwm? /=10 M ¢ mnoa-
KJAIOYEHHeM HX K TMPOTPeBHHM SJEKTPo-
JaM CBaH Ha CKPYTKY

ITporpeB cBau ¢ KPYr/OCYTOYHBIM KOH-
TPOJIEM 33 3JEKTPONPOrPeBOM

JleMOHTaX nNpOTpeBHBIX TpaHcdopma-
10poB, SAPIloB, saekTpokabeneit

Maumnaner Kfaﬂa V—1;
rakenaxuuk I1—1

Mauinnuer Kpana V-1,
Geronuk 11—1

Maumnyer Kpana V—I1;
rakenaxuuk 11—1

Anextpukn: VI—I1, V—1,
i—1, 113

SJIeKTPHKH: Vi—1;
I11—t1, 1I—3
ODNeKTPHKH: VI—1:
111—1, 113
duextpurn: V—3, I3

Dnexkrpuku: VI—1, V—1,
111--3, 113

[Tepensnxrok KpaH, 1,16 1—19
cTpon
[TepenpuxHoR KpaH, 0,5 0,57
cTpon, BHGpONOrpyxa-
Teslb
To xe 0,07 0—09
Unperrapuue KO3JIH, 0,61 0—61
CTPON, KJOuH, NAcCaTHXH,
K/AellH  TOKOH3MepHTEeNb-
HblEe
Unsenrapuue KO3JIH, 0,36 0,35
(1acCaTHKH, KIIOUH
HupenTapHhe KO3JIH, 0,71 0-—-70
NacCaTHXU, KJCWH TOKO-
H3MEPHTEJLHEE
TepMoMeTp,  IaccaTHKH, 13,3 1429
KJiOYH, KJeIH TOKOH3Me-
PUTEJIbHEE
[lepeaBukHofi KpaH, as- 0,48 0—48
TOMAUIMHL,  MACCaTHXH,
CTPOI, KIOYH

Hroro ] 19,21 | 2028
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Ipodorxcenue tabar. 82

R 3arpaThl

Hpod TpuMenseMoe 06opyHoBaHke, ;‘3"}‘;’?;’1’3“95 Ha BLINOJ -~
podeccusi mcnoaHpTENH, HHCTPYMEHTH H NPHCNOCO6- binon - HeHHe

Onepauuu u paGoune npHeMul paspAA—~YHCAO PabOUnX JIeHHS JJI5i BbIFOJIHEHHS HeHue paGote- | paGosero
nprEeMOB To NpHeMa, npuema,
uey. -4 pyé.

Ipr 3aumtemseHHN CBaH-CTORKH MOHOJHTHHM OeTOHOM (paCTBODOM) ¢ NPOTHBOMODO3HBIMH H0GaBKamu (6e3 3JeKT-

pouporpena)

OuHCTHTL NOBEPXHOCTL cBaM OT cHera,|Takemaxunk I1—1 Jlonara, MerajaavdeckHe 0,23 0-—19
JbJa, I'PS3H MeTasJIMUeCKHMH IIeTKaMH HIETKH
[Ipuemka GeToHa (pacrsopa) u3 Kyso-|Takeaaxuuk I1—I Bynkep V=1,8 M3, sonara 0,08 0—08
Ba CaMOCBaJia C 3aYHCTKOH Ky30Ba
C6opKa HHBEHTapHHX X0G60TOB MJa no-|MamHuucr kpana V—-1{ Ilepenprxuofi Kpan, uH- 0,96 1—02
npauH GeTona (pacTBOpa) H YCTAHOBKH|DeTOHINHKH: IV—1,} BenTapunie X06OTH],
HX B CKBaXXHHY KpaHOM I11—1 CTpOI, KJOYH, JIOMHKH
BeTonHpOBaHHE CTaKaHA CKBAXHWHH dye-|Mammuuuer kpana V-—I1;| [lepeaBuxuoii Kkpan, HE- 0,26 0,25
pe3 xobora 6etonwmuku: 1V—1, 1I-—1|BeHTapusie X060TH, CTPOI,

GyHKep
VYcTaHOBKAa Xele306eToHHHX cBafi B|Mammnuer xpana V—1;] [lepensuxuoi KpaH, 1,16 1—19
CKBAaXXKHHY KPaHOM TakejJaxnuxk [1—1 cTpon
YeTanoBka H saKpemaenue BuGponorpy-|Mamunner kpana V—I;| [lepensuxnoi KpaH, BHO- 0.5 0,57
KaTeJisi Ha BEPXHHUH KOHell CBaW TakeNaxuuk 11—1 pomorpyzare/b, CTpPON
Torpyxenne ¢BaH B pacTBop BHGpono-|Mammuner kpasa V—I;| [lepeaBmkuoi KpaH, 0.07 0--09
rpyxkarejem ¢ TOCAEAYIOIHM AEMOHTa-|TakeAaxuuk 111 cTpor, sHGponorpyxa-
KeM BHOGpomorpyKaTe/s TeJb

Hroro | 3,26 | 3—39

IMpumeuanus 1. 3arpaTh no NOAKIIOYEHHIO HPOrPEBHHEIX TPaHCGHOPMATOPOB U NPOKAAJAKH MATHCTPAJbHHIX JH-
HHl TPUHATH U3 pacyeTa elHOBPEMEHHOINO MOHTaxa AJas nporpesa 20 csaii.

2. HopMnl BpemenH M pacleHKH npuMeHednl Ha ocHoBawud EHuP, ora. 4-2; 9-1; 11-50; 14; 23-4 u BpeMeHHHX
MeCTHRIX HOPM Hopu/bCKOro ropHO-MeTalIypriuueckoro KomGunata (nmo QaxkTHUECKHM 331paTaM).
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Ta6nnuma 83

Texnonorudeckast XapakTePUCTHKA H CTOMMOCTh O0GODYJAOBaHHS, HHCTPYMEHTA, NPHCHOCOGAEHHH, OCHACTKH, MHBEHTApS
Ha paGouem MecTe M 3aTPaThl MaTEPHAJOB NPH BO3BEAEHHM CBAN-CTOEK ¢ 3aMOHOJMUMBAHHEM HMIKHEro KoOHIA CBaM

TexHONOTHA ¢ NpPUMeHeHHeM
NEKTPONPOrpeBa MPOTHBOMOPO3HEIX
n{ﬁ_ HauMeHoBaHne x&iﬁﬁ;ﬁ%ﬁﬁa CET;::!E;: R0GaBoK
pYo. —
i oty B e e
O6opyHoBanne
I {Tporpesroii Tpaucgopma- | Hanpsxenne 380 (110) " 1147—00 1 —_— — —
top tHna TM-100 65 B, Tok 150 (900)
450 A, macca 30 xr, mac-
J0 Tpancdopm. 200 kr
2 | fmpk $IPB  Tpexcdasuuil | Hanpsixenne 380 B, tok| 57—55 2 — — -
600 A, macca 30 kr
3 | Pagpepuuutenu  tpexno- | Tox 1000 A 55—50 1 — — —
JIIOCHBIE
4 | Kabeap nurawimi Tuna | Cevenne 3X70-4-1X10 557 120/0,09 0—50 — —
T'PII, M
5 | [Tposon AIIP, M Ceuenrie 120--180 mm? 0—30 70/0,05 0—02 — —
6 | ITpoox AC, m Ceuenne 120 mm? 0—30 30/0,67 0—20 — —
7 | TepeasuixHO# kpan, | Kpan K-161 rpysonoxs- 26 300 1/1,57 | 13—22 1/1,57 13—22
Mali.-cMeHa eMHOCThIO 16 T, JaauHa
cTpeds 15 M
8 | Byuxep Ans Getona Ewxocts 1,8 wmd ¢ asyms| 487—26 2 — 2 -
BHGpaTopamn C-357
9 | UuBentapunie Xo6oTe c | JuHa Xo60TOB 9 M, mHA- 70—00 1 — 1 -
BOPOHKOH MeTp TPYOH 213 MM l
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ITpodormxcenue raba. 83

Texuosorus c NpUMeHeHneM
MIPOTHBOMOPO3HBIX
HJ}L Hanmenopagye xal;;zﬁggféﬂﬁa emc;;fmﬂg?c;;& SexTponporpesa RoGasox
T ——
10 | Crpon UeTHpeXBeTBEBOMi  TPY30- 18—24 i - !
NMOABEMHOCTBIO & T — —
11 | Bu6ponorpyxartein BosMymaioiiee yCHAHe — 1 -
BIIII-2M 25 TC, MOLIHOCTb 3JEKTPO-
asuratensa 40 kBr, macca
2600 xr —_ —_—
12 | MuBenTapHble Kosnbi AJs | TpeXpOXKKOBHE MeTaslIH- 230 50 -
npokaajKu Kabens yeckHe BHcOTOH 1100 MM,
Mmacca 6 kr —
Uroro i — - | 1394 | o | 18-22
Huctpyment . —
1 |Kaemu TOKOH3MepHTEb- — 38—00 1 -
HblE — 2 —_
2 | TepmomeTph TexHudeckHe | IlIkana or 0 g0 100°C 1—30 2 R — —
3 | Kittoun raeunbie KoMmmuekT 4 mir. 1—05 4 wr.
(1 Romna.) _ -
4 | MaccaTnxu — 1—00 1 - — —
5 | OrBepTka Hanaolt 200 MM, AJHHON 0—57 2
120 MM _ —_ —
6 | Jlonara mITHKOBas 0—A47 1 _ P —_
7 | ll{eTkn MeTajaHuecKhe — 1—90 2 _ 1 —
8 [ Tonop — 0—70 1 _ 2 —
9 | Jlomuk Haunoi 1300 Mm 1—90 2
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63

Marepuanul efHHOBPEMEHHOrO pPACXORa ¢ MPOTHBOMOPO3HBIMH A06aBKaMH

C6opuuit &Keae306eTOH,
ceau THna HC, M2

LleMenTHHE pacTtBOp, M3
TpyuTtoBHE pacTBOp, M3
Jlenta cMoJsiHas, Kr
TpyOu TemnepatypHEe

Tpybxa pe3nHOBAS
(111aHr)

[TpoBosoKa  3JeKTPOAHASI

BoaTtsl KpenJeHHs

3axuMBl JHHERnHE

DJekTpo3Heprusd, KBT-u

Cojlepxanne  apMaTypH 196—40 0,918 18400 0,918 184—00
140 xr Ha 1 M3
Mapxka M 250 96—12 0,22 2[—19 0,22 21—19
— 2841 0,66 18—75 0,66 18—75
—_ 2—02 0,15 gr 0—30 — —_
DNuametp 42,3X3,2 MM 0,64 9 M 5—76 1m 0—64
Huamerp 9420 mm 0—65 1M 0—65 — —
Juamerp 648 mm 037 12 xr 4—44 _ _—
JHuamerp M 10 0,12» 0—09 _ —_—
0—76
Haupa  saxuma 95— 0—58 2 mr. 0—70 — —
120 MM
100kB-A-75q
e 0,0297 1070 31—-80 —_ —
7 mr.
Hroro —_ —_ | 267—68 | — | 22458
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Janune gas ppbopa cedeHus KaGeneit H npoBojoB

IPHJIOJKEHHE 21

Ta6bauna 84

Jomyckaemble gauTenbHbie TOKORLIC HATPY3KH Ha HPOJONKEHHBIE OTKPHTO NPOBOAA B PE3HHOBHIA M MOJHXJIOPBHHHIOBO
H3OASUAH C MAakCHMAaJLHO ROINYyCKaeMoOi Temmepartypoii xua 55° C npH remneparype Bospyxa 25° C

CeueHne TO l HonyckaeMbie HarpysKi A npu SHCJAE KEN

JlonyckaeMple Harpysku A NpH 9HCJ€ KU

CeueHue TOKo-
ﬂf:%gﬂ: OoRHOR ABYX Tpex TeTHpPEX "poao:ffnfuﬁ’m- ofHoi ABYX TPex I aeTHpex
0,5 10 — —_ - 16 90/70 75/55 70/55 65/50
0,75 13 — -_ — 25 125/95 100/75 90/70 80/60
1 15 — - -— 35 150/115 120/90 110/85 100/75
1,5 20 17 15 14 50 190/145 165/125 | 150/115 | 135/105
2,5 27/21 24/18 22/17 21/16 70 2407185 | 2007155 | 185/145 | 165/145
4 36/28 34/25 31/22 27/20 95 290/225 | 245/190 | 225/175 } 200/155
6 46/36 41/32 37/28 35/27 120 340/260 | 280/215 | 226/195 | 230/175
10 70/50 60/45 53/42 45/35 150 390/300 | 320/245 | 260/225 —

n pPHEHMEUAHHE B uncaureie — LONyCKaeMasi Harpyska na MeAHbe NMPOBoJa, B 3HAMeHaTe/ie — Ha aJIIOMUHHEBHIC,



ey Ta6anua 85
QL lloflycKaeMble paMTeNLHBIE TOKOBHE HATrPY3KH HA NPOJOXEHHWE OTKPhiTO KaGeaw tuna KPTIH, FMIU, I'PII6 serkux
S H CPeRHMX NepeHOcHHX wJaaHrosnX nposoaos LUPILI, IUPIIC npu temnepatype sosayxa 25° C
JonyckaeMule HarpPySKH A npH Jonyckaemass Harpyska A npwu
CeueHHe TOKONPOBO- gHCse KHJI CeueHHe TOKONPOBO- HHCJIe JKHJT
AADHX KEJA, MM* Afiel Kuam, MM2
TpeX | 9eThIpeX Tpex geTnpex
1,5 18 —_ 35 125/95 120/95
2,5 28122 - 50 1557120 145/110
4 37/29 35/— 70 200/ 155 185/140
6 45/35 45/35 95 245/190 215/165
oY) 60/46 60/45 20 2857220 260/ —
16 80/60 80/60 50 3304255 300/ —
25 105/80 100/75 — -
B
< Mlpumeuanue B uncauTele — AONycKaeMHe HAarpy3kdHa MejHHe XHJL, B SHaMeHaTelle — HA AJIOMHHHEBHE,



Tabaunuwa 86

Jonyckaemble pJHTeNbHbIE TOKOBbIE HArpY3KH Ha rogbie nNposoaa
NpU TeMnepaType OKpyXawomero Bospyxa 25°C

Mepgse , AOMEHHEBHE l CranbHsle
°"'§fM“=“e' Harpysku, A ceq::;xe, Harpysksu, A ce:;i:ne. Harpyskm, A
4 50 10 15 3 23
6 70 16 105 3,5 26
10 95 25 135 4 30
16 130 35 170 5 35
25 180 50 215 6 —
35 220 —_ - — -—
50 270 —_ — -_ —_
70 340 — — _— —_

ITPHJIOKEHHE 22

TexHuueCKHe XapaKTepudcTHKH HauGoaee 9(dexkTHBHLIX YCTaHOBOK
H YCTPOACTB uasi 3jekTporepmoobpaGorkn GeroHa

YcTaHoBKAa A1 NpPENBAPHTENBHOTO 3JeKTpopasorpesa GeTOHHON
CMecH B Ky30OBaX aBTOCaMOCBaJIOB

g}gmﬂocn cunoporo rpanchopmaropa | 630 xB-A
4
?
Pacuernas npoH3BOAATENLHOCTH 3a ce- | 30 Twic. M3
30H (130 pa6. nHe#t)
Unenio HoCToB pasorpena 2
Makcumanbueii 06beM mopuud  paso- | 2,6 M3
rpeBaeMoll cMecH NIpH paszorpese CMecH
Ha 60° C B meuenne 7 MHH

Hanpsxenne Ha afieKTpoAax 380 B
O6cryxuBanuuil epcoHal 1 oneparop
AproMaTusanus paGoTl Vhpasaesue ¢ IyJbTa,
GAOKHPOBKA nojavyd
HanpsiXKeHHs nocJae
3aKpHTHA Imar6ayMa
MobumbHoCTE [TepeBosutcs  ABYMSH
TpaiaepamMn
Kaabkoaepxaredb OGrpepnnenna  Yepe-
TIOBELMETaJITy PrXUM-
cTpoit (Yepenopen

BoJsioroackoit 06a1.)
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MIpodosnenue

TMoBopoTHbili GyHKep pJsi NMPeABAPHTENBHOrO
aaeKTpopasorpeBa GeTOHHON cMecH

EmkocTs

TpeGyeMasi 37eKTPHUECKash MOIIHOCTh
(HOMHHaILHAS)

IlpononkuTeabHOCTh pas3orpeBa INpu

Temneparype 70 °C
KosnuecTBO 3/1eKTPOAOB
XapakTepucTHKa 3/1€KTPOAOB

Hanpsxenue Ha z/ICKTpOAax
3arsop

Macca

Kasabkogepxatenn

1,1 M3
215 kB-A

12 mMun

3

IlnacTuHYaThHEe € TO-
PH3OHTAJIBHBIMH TIpOpe-
35MH

220 uan 380 B
CeKTOpHHIH, pyyHOl
590 kr

HoBocuGupckuii  uH-
JKEHEePHO-CTPOHTEND-
Hbifi uHctutyT (HoBO-
CHOHPCK)

TepensukHas aBTOMATH3HPOBAHHAS YCTAHOBKA
Ads oJeKTpomporpeBa GeroHa

PacuetHas HOpOH3BORHTENBHOCTH (OG-
eM nporpesaeMoro GeToHa)

MomHocTs

Konnuectso nocToB  ({IOHYKAIOUINX
TpaHcHOPMATOPOB C ABTOMATHYCCKAMH
YCTPOHCTBAMH AJ1s PEryJIIPOBABHSA Tem-
nmeparyph GeToHa)

PerynnpoBanne TeMmepaTyps G6eTOHa
Tan momuxaromero TpanchopmaTopa
Mounocts TpancdopMaTopa

TlepBuunoe HanpsxXenne

BropnuHoe Hanmpsixenwe (uuHeHHOoe)
O6cayxuBalouii Nepcorasn
Macca

TpchnopTHoe CpeACTBO

Kasbkonepxarens

HowMep npoexra

19*

25 m3/cyr
126 xB-A
6

ABTOMaTHUECKOR
TCIIK-20A
21 xB-A

380 B

48, 62, 74 u 101B

1 oneparop

6400 xr

AsTonpuuen rpyso-
NOABEMHOCTBIO HEe Me-
Hee 6,5 mam 2 Tpak-
TODHBIX IIpHIENa Trpy-
30MOABEMHOCTBIO 1O
4T

JIIKB Munrsaxcrpos
CCCP (Pocros-Ha-
Ilil%ﬂy, ya1. Hascena,

148)
42189.-08.00.00.00.000
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ITpodoarmenue

YcTaHOBKa MMNYJALcHOro nporpeBa GeroHa

PacyerHass npou3BOAHTENBHOCTE (06D-
eM nporpesaeMoro 6eToHa)

MomHrocTs

PerynupoBaHie TeMnepaTypul 6eToHa
TNuraomee HanpsiXenne

Pa6ouee HanpaxeHHe
O6cenysxuBalomuil nepconasn

Macca

TpaHucnoprTaposatue

Kanbkonepxarens

Howmep npoekra

120 M%/cyr

600 xB-A
ApromaTtnueckoe

380 B

220 B

1 oneparop

4000 &r

Veranorka cKoMno-
HOBAaHA B JABYXOCHOM
aBTodyprone

Biopo BHeapeHHS
IIHUHUOMTIT Toc-
crposs  CCCP  (Mock-
Ba, 127434, Imurpos-
cxoe 1. 9)
2125-1.00.00.000

YcranoBKa AJs SAEKTPOMMTAHHs rpelomleit onanybxu

TlpousBonuTenbHocTs (0GbeM mporpe-
BaeMOro ferona)

MomnocTts

PerynupoBanue TeMmnepaTypsl GeToHa
Tpancgpopmarop

IepsuyHoe HanpsaKeHHe

BTopuyHoe HanpsKkenue

ObcayxuBaomul mepcoHas
Macca
Tpaucnoprupopanne

Kanpkonepxarennb

Howmep npoexra

l

Ho 30 m3

126 kB-A
AsTOMaTHYECKOE
TMOB 63,2 wr.

380

49, 60 70, 85,
121

1 oneparop
5700 xr
YcTaHOBKa BHINOJHEHA
Ha caJsaskax, [epeso-
3UTCH ABTOMAIIMHON
LI9KB CrpoiiMexasTo-
matika HHUHWOMTII
ToceTpos CCCP
(MockBa 127434, Imu-
TPOBCKOe, 111, 9)

1342.00.000

103,

KomuaekTHas TpaHcopMaTopHas mOACTaHLHSA
aaa oborpea Gerona KTI-OB-63

IpousBoauTensHOCTs (06BEM oO6Orpe-
BaeMoro GeToHa)

MouxocTs

PeryaupoBanue TeMneparyphi
IlepBHuHOe HanpsXeHHe

BTopHuHOe HanpsxKeHHe

O6cnyxupalomui nepcoHan

Macca
KTII

300

Ho 12 m3/cyT
63 kxB-A

49, 60, 70, 85, 103,
121 B

1 SJleKTpHK

900 xr
Hasrorosniser MuHCKHH
3JICKTPOTeXHHYECKHH

3-n uM. B. HU. Koszaosa



ITPHJIOJXEHHE 23
TNpumep Bubopa cnocoGa sumuero GeToHHpOBaHus

Ucxosusie nannbie: GYHAAMEHTH ARYXCTYNCHUATHE, HUXKHAA CTY-
nenb 52003700 Mm, BeicotTa cTyneHH 600 MM; BepxHAfl CTY(eHb
32001700 MM, Boicotoit 600 mMm; moaxomaoHHHK [600)[700 MM, Bbico-
Tolt 2700 MM, Beron Mapku M 200 Ha WAaKOMOPTAAHAUCMEHTE MAPKH
400, pacxox ueMenra 340 kr/M3, 3agaHHag HPOYHOCTE K MOMEHTY 3a-
Mep3aHus [O/MXHA ObiTh He MeHee 50% Ros. Beronupopauue npowusso-
nutcs npu Temmeparype —I15°C B ¢eBpane B Uenabuucke. CxopocTs
Betpa He Gosee 4 M/c, CyrouHbl nOTOK GeroHHo# cMecH 40 M?, Omna-
JybKa npHMeHseTcss RepeBsHHaA IIATOBAA TOMMIMHZ 25 MM, B KauecTBe
yTen/uTeNst NPHHATH MHHEpaJOBAaTHHle TJMTH. PyHAaMeHT apMHpPOBaH
ceTkamu & 20 MM, pec ceTok a0 300 kr.

YkaszaHHbie (pyHAaMeHTH MOrYT GbiTbh 3a0€TOHHPOBAHHE COIVIACHO pe-
KOMEHZauuaM pasgena 1, cnocobamm TepMoCca, ¢ NpeABAPHTENLHBIM
5/1eKTPOPa30rpeBOM GETOHHOH cMecH, ¢ NepubepHiiHbIM aleKTpomporpe-
BOM, ¢ NpHMEHEHHeM rpeloltefi omanyGKH, a Takxe C NpiMeHeHHeM Ge-
TOHa ¢ MPOTHBOMOPO3HBIMH 106aBKaMH.

OnpenensieM TexHUKO-I3KOHOMHUECKHE MOKA3aTEAH BRHILIENEPEIHC/IEH-
HbIX CIOCOOOB 3UMHEro GETOHUPOBAHHS,

Cnoco6 Tepmoca
1. OnpezessieM MOLYAb NOBEPXHOCTH
Foxn 67,5 _ 1

rge Fogy=2-5,2.3,7+0,6.17,8+0,6.0,8 +2.0,7.2,7 4
+2.1,6.2,7 = 38,48 -+ 10,68 ---5,9 3,8 - 8,64 = 67,5 m2;
Foman=0,6-17,8-0,6:9,8+2.0,7-2,7 +21,6:2,7 = 29,1 m2;
Fopx = 5,2:3,7 = 19,24 M2,
V=5,23,7-0,643,2:1,7.0,64+1,6:0,7.2,73 = 18 s,

Ipu pacuere Togxx NPHHATO OPHEHTHPOBOYHO, UTO KO3GbQHUHEHT
Tensonepefayy B IPYHT H ONanyOKy paBHHL

2. CoraacHo dopmyan (2) u Taba. 4, onpenenuM fg gz LIS YCJAOBHSA:
ten=35°C, Bpems TpaHcnoptupoBanua OeToHHOfl cMecy 20 MHH, aBTO-
camocBaoM MA3-500, Bpems yxnaaku OeToHHO cMmecH 10 MuH,

tg.n=230°C.
3. OnpepensieM CPefHIOD TeMmepaTypy ocThiBaHHA nmo dopmyde (7):
30—5 o
f6.cp =5 + =17,6°C.

1,03 4 0,181-4 4 0,006-30

4. Onpepensiem mo Tabn. 26 ana f6.cp=17,6°C, Bpema HaGopa
npouroctd 50% Ry v=144 1.
5. Onpenensiem Ko3pduUHeHT TemIoNepefayd OrpaXKIeHHR IO
Gopuyae (12): 30.2512,8 - 192-340
. 84 .
= = 2,08 Br/(m2- .
K== Tasa07.6+ 15 /(- rpaz)

6. Tak kak aas onany6ku H3 JocoK (§=25 MM) Npu CKOpOCTH BeTpa
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4 m/c K=4,66 Br/(M’-rpan) (taba. 21), caegoBaTenbro, Tpebyercs
yrenaenre, [lo dopmyne (113) HAaXOAHUM TOJIIMHY YTEIIUTE/S:

2,08 =

1 0,025 Oy = TV Syp=10,014 u.

20,8 0,20 0,046

IlprraMaeM no Taba. 22 oxuH C/A0A MHHEPANOBATHWX NAHT TOA-
muACH 20 MM. YTennuTenb OTKPHTO TOPH3OHTAAbHOf NOBEPXHOCTH MPH«
HHMaeM U3 CJOA IepraMHHA M MHEEPANOBATHHIX IJIHT TOJMuHOA 40 MM,
TaK KaKk IAATH BHIIYCKAIOTCA TOAMUHON 20 1 40 MM,

7. OnpenenseM 3aTparTh:

a) sarpare I10 YCTAHOBKE H pa3Gopke onanyOKW, apMHDOBaHHIO ®
yxhazke GETOHHON cMeCH 10 JaHHHM IL 17.6:

29.1
3oman = 1,15-0,359 T 0,667 py6/m®;

29,1
Tonax = 0,081 T = 0,131 uen.-au/ms,

roge 1,15 — pafionnsifi  kKoadduument pgas padfioHa YensabuHcka;
0,359 py6/m? 0,081 uen.-xH/M2 — COOTBETCTBEHHO ;)acueﬂxa H HOpMa
BpPeMEeHH Ha YCTAHOBKY H pa3Gopky onany6ru (raba. 73);
3apn = 1,15(0,237-1 4 0,442-4):18 = 0,128 py6/m3;
Tapn =(0,065-1 - 0,102-4):18 = 0,026 geur. -au/m?,

rae 0,237 u 0,442 py6/mr., 0,055 u 0,102 ven.-aH/wWT. — COOTBET-
CTBEHHO PACHEHKH ¥ HODMil BpPEeMEHH Ha YCTRHOBKY CeTOK; 1 M 4-—
COOTBETCTBEHHO KOJIHYCCTBO TOPH3OHTAJNbLHBIX 4 BEDTHKAJBLHRIX CETOK B
dpyHaamenre;

Bykn=1,16-0,157 =0, 181 py6/m?; Tyrn = 0,034 uen.-ms/m®;

6) saTpaThl Ha MOZOrpeB BOAW W 3anonumteneli no N. 17.7: Cus,
no Taba. 74 nas tas=—I15°C, fcw=35°C ¢ yuerom TOro, uro B Ye-
AsbuHcKe croHMocts mnapa 3,5 py6. sa 1 I'kan (ra6a 75), caexosa-

TeJIbHO,
3,5
=0,228 —— =0, 3,
Cugs 5 1.62 0,17 py6/m
3pupa = 1,150,031 = 0,036 py6/m®; Tpps = 0,01 uen.-au/m?;
B) 3aTpaTh Ha YCTaHOBKY H pa3fopkKy yTenautessa mno un. 17.8
(cM. Taba. 69):

19,2-1 29,1-1
3yr=1,15-0,019 18 - l,15-0,060-—1—8——=0.l35 py6/m3;
2. .
Tyy = 0,005 1918 1 -}-0,014 2;—é—l—=0,028 qes. /M2,
33,9-0,04.19,24-0,12.19,2
Cyr = + +

5.18
33,9.0,02-29,1
5.18

= 0,534 py6/m?,
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rae 0,019 u 0,060 py6/m?; 0,05 1 0,014 ues.-an/M2 — COOTBETCTBEHHO
pacLeHKH M HODMBI BpeMeHH [0 YCTaHOBKe M pa36opke yTemJeHHS [Q-
PH30OHTAJbHLIX M BEPTHKAJbHEIX moBepXxHocre#l (raba. 73);

33,9 py6/mM®-—CTOHMOCTD MHHEPAJOBATHHX NPOWHBHHX MAaroB
(raba. 22);

0,04 u 0,02 M— TomuHHA yTeNnuTeNii COOTBETCTBEHHO OTKPHITOM
# onajybanBaeMoil HOBEPXHOCTH;

5 — o6opaunBaeMocTp yTemnuTens (rabn, 22);

r) 3aTpaThl MO KOHTpOJIO KavecTsa (cM. m. 17.9)

3, =1,15-0,049 (30 +—1‘“—2:—9—5) 768— 40,02 —% — 0,605 py6/ut.

6 6
Ty =0,0125-32 BTE -+ 0,005 = = 0,122 uen.-nu/m%;

rae 0,049 u 0,0125 py6/samep; 0,0125 u 0,005 wen.-ns/3amep — o
Tabs1. 73; 6 — KOJIMYECTBO CKBAXKHUR B QYHIAMEHTE.
8. O6uwe pomoiHuTeNbHHe satpaThi mo GopMyaam (85)—(90):

Chpar = 0,534 py6/m®; Cppp = 0,17 py6/u®;
3p == (1,16 — 1) (0,667 40,128 + 0,181 + 0,135 - 0,036 +- 0,605 =
= 0,932 py6/m?;
T, = 0,16 (0,131 4- 0,026 4 0,034) - 0,01 +- 0,028 4- 0,12 =
= 0,189 uen.-au/m8,

rae 1,16 — Kgp (Taba. 72), Tak kak GeToHnpoBaHHE BeAeTCs B (eBpaie,

Sp=11,=1,09.0,534+40,17 4-1,15-0,932 = 1,81 py6/m®.

TipeapapuTeAbHBl 3AEKTPOPAIOrpes GETOHHOR Cyecn

1. lpas=80° (npuHuUMaem mo m. 7.9).

2. Coraacao ¢opmyne (2), Tabn. 4 onpenciseM HaYaJbHYI0 TeMIe«
paTypy 0eTOHa 1OC/He yKAQRKH fo.x IS CHSAYIONHX YCHOBHI: f6.cm=
=80°C, BpeMs TpaHCHOpTHPOBaBMsS 5 MuHH aBTOcaMocsanoM MA3-500,
BpeMs yKJIaZKH GeTORHOH cMeck 10 MuH:

tg. = 75°C.
3. OnpesennM CPeAHIO0 TeMIepaTypy ocThBaHua mo dopmyae (7)2
75 —~5
fo.c0 =5 T 030,181 44 0,006.75 36,8°C.
4. s fe.cp=36,8° C u R=50% Roas naxonum u3 Tabu. 26:
Toer = 48 w.
5. [To tTa6a. 20, NO Toer K fs.cp HAXOAHM TEINIOBHIAE/CHHE:
9 = 153,6 kllx/kr.
2512,8.75 4 153,6-340
6. K= 46.4(36,8 1 15)3.6 = 6,7 Br/(m2-rpan).
Tax kak K — tpeOyemoe Oomeme K onaayGkn —4,66 (raba. 21),
yMeHblIaeM TeMIepaTypy pasorpesa.
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7. Tlpunumaem fcw=60°C, aHAJOrHYHO BHILUEH3NOKEHHOMY HaXo-

IHM:
16.u = 55°C;
t6.cp=29,5°C, Toc2=2,75 cyr=066 u; 9= 165 gIx/KI U BHOBE OlpeLesem
2512,8.55 - 165-340
= = 4,6 B 2. \;
K= =6229.5+ 15 3.6 ™/ e rp21)
K-rpeﬁyemoe=Konnn

8. ITo popmyae (20) onpeaennm P:

2512,8 (60 — 5) 1,16.1,1.60-3,2
= = 630
P 103.4,18.0,95.13 630 xBr,

rae 3,2 M® — o6beM pazorpeBaeMoii GETOHHON CMeCH,

9. Ilo Ta6a. 66 npuHumaem TpaHcdopMarop TM-630/6 crouMocThO
1600 py6.

10. Mo dopmyse (28) ompenensieM pacxol 3JMeKTPOIHEPrHH:
630-13
W = 03 = 45,5 kBT1-u.
11, ITo dopmyae (122) naxonum Cosop:

1600-0,064 - 2140:0,33 0,08 (1600 -~ 2140)

Cogop = 342.96 342.96 +
38.1
e 3
T Sapge = 004 pyo,
rre Ki=1600 (Tabn. 66); Ko=2140 py6. flo.cu=342 (rabn. 76);
Va8 3,2.8
TT oy == =0,75 ——— = ,
cM=1 0,20 75 0.2 96 M3

rae 0,20 r — cpesnee BpeMs o6CAYKHBAaHHSA OJHON MaILHHLI
Vu — 06bem pasorpeBaeMoii GeTOHHON cMecH;
8 — NponoKHTENLHOCTD CMEHH, Y;

1) — KO3()PHIHEHT HCTIOJb3OBAHUS YCTAHOBKM NO BpeMeHH, pasubifi 0,75.
YaenbHbie KanuTaJbHbIE 3aTPaTH

1600 - 2140

e — 3,
K 345,96 0,11 py6/m

12, 3aTtparpl Ha omanyOKy, apMHpPOBaHHe H YKJIAaZKY GETOHHOM cmecH
NpHHUMaeM TaKHe, KaK Mg crnocofa tepMoca:

3; = (1,16 — 1,0) (0,667 - 0,128 -+ 0,181) = 0, 156 py6/u’;
T;=0,16 (0,131 -+ 0,026 4 0,034) = 0,03 uen.-na/m®.

13. 3aTparthl Ha NMOJOTPeB BOAL M SaNOJHHTENEH aHAJOTHYHH 3aTPa-
TaM NpH crocobe Tepmoca:

3pps = 0,086 py6/m®; Typs = 0,01 uea.-mu/m?

aas b = 10°C tp 5 =— 15°C.
u3 taba, 74 aas Mocsnef)n#o we
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Cpgs = 0,109,
nasi Yensbuncka
3,5
4,62

14, 3apa6oTHaa NJaaTa ¥ TPYAOEMKOCTb, CBfI3aHHag C HPOCTOEM
TPaHCIOPTAa Ha NOCTYy Pas3orpeBa, onpelefieHa Ha OCHOBAHHY KajbKyJas-
IIHH, COCTaBJACHHOH TpecToM HensabMeTaN ypreTpoit:

12.0,035 5 0,2 ..
Tp= 3,2 =0113 PYG/M ) Tsz'S_’2'=0,062 qe-fl-'lIH/M,
rae 12 mun (0,2 y) — cpesHee BpeMsi pasorpeBa GeTOHHOH CMeCH B Ky-
soBe aproMaimuel; 0,035 py6. —naata 3a 1 MuH npocTof aBTOTpaH-
CNopTa;
3,2 M3 — o0beM pasorpeBaemoii GeTOHHON CMeCH.
15, Ho pacuery onajny6ka He YTENJseICs, IOSTOMY CuMTaeM TOJbKO
3arpaThl Ha YTeN/leHHE TFOPH30HTaJbHOR noBepxHocTH (Oyr=0,02 M H
CJI0% mepraMHHa):

33,9-0,02.19,2 +0,12.19,2

Cugs = 0,109 = 0,082 py6/m3.

— = 3.
Cyr = o1 0,17 py6/m?;
19,21
Byr=1,15-0,019 ~——2— = 0,023 py6/u’;
19,2-1
Tyr = 0,005 T = 0,005 uen.-nu/m%.

16 3artpaTsl 10 KOHTPOJIO KauecTBa (cM. @ 17.9):

——24) 6

66 6
3K=1,15-0,049<12+ " 5 0,026 —— = 0,380 py6/u’;

6 6
TH=0,0125~22,5-—18— -+ 0,005 75—:0,10 ues. -gH/ M3,

17. Onnata sa saekTpo3Hepruio no dopmyae (125)
17,9-630- 1

Con = 515,95

-+ 0,0068.45,5 = 0,65 py6/m®;

rae C;=179; C3=0,0068 (taén. 77 — pan YensnGanepro).
18, 3aTpath Ha OBcayXuBawMe YCTaHOBOK nporpesa no 1. 17.12.

3ogen = 11,564/96 = 0,12 py6/u®;
Togen = 2/96 = 0,02 ven.-m/umd.

19. O6ue nonmonHuTe]bHble 3aTpaThl nO Qopmyaam (85), (86),
(91)—(94):

Crar = 0,04 40,17 = 0,21 py6/m?;
Clyar== 0,082 + 0,65 = 0,732 py6/u?;
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Bap.p = 0,156 - 0,036 - 0,023 + 0,38 -+ 0,12 = 0,695 py6/w?;

Tap,p =0,03 40,01 40,005 0,1 0,02 = 0,165 ver.-1u/m?;

Sup.p=1,09-0,21 40,732 4- 1,15.0,695 = 1,76 py6/m3;
Mup.p=1,76+0,15.0,11 = 1,78 py6/m’.

JnexTpomporpes

Honoanutenbhbie yenoBus: tx=40°C; P=5 rpaa/u; 31€KTpoibl Ha-
IHBHHE ceyenneM 40X 3 mum.

1. AdajorHuHO puimeHanoXKenuomy [dopmyna (2), Tabn. 4] aam
l6.5=5°C HaXoIMM OPU BPEMEHH TPaHCIOPTHPOBaHMA 15 MUH aBTOCa-
MocBasom MA3-500 u Bpemeny yxiaakn 10 mun — few=10°C.

2. Cornacro nmpuMepa 1 (pazz. 4) onpegenseM npOAOJXKHTENbHOCTD

H30TEPMHYECKOro BblAepKHBaHHs Tu=16 u Aaa CJAEAYIOWHX YC/IOBHA:
cpegHssi TeMIepaTypa sa Mepuox noxneMa (5+40):2=225°C;

BpeMd HOEbeMa teMnepaTypu (40—5) : 5=7 u;

cpeiRss TeMmepaTypa sa Nepwop ocThiBaHus no 5 —23°C; Bpems
OCTHIBAHHS KOHCTPYKIHH 6e3 yuera 3k30TepMuH uementa 40 .

3. MolHocTy B mepuoj mogbema TeMmneparypu Pn=1,51 xBr/m?
dopmyaa (8)], MOIHOCTE B NepHOA H30TEPMHYECKOIO BBIAEDKHBAHHA
u=1,1 kBt/M3,

4, MomHOCTE YCTQHOBKH Ha HEPHOX NOATLEMA TEMNIEPATYPH C YHeTOM
CMEHHOTO NOTORa GeTona 40 m*:

Py=1,51.40 = 60,4 xBr;

CrnenoBateanHo, AJii IporpeBa HeoGXOAMM OJHH NPOIPEBHHA TpamC-
tdopmarop TMOB-63.
5. Pacxoa siexTposneprau no gopmyse (11)

W =1,51-7-1,1.16 = 28,17 kBt -u/m®.

6. 3aTpaTs Ha onanyGky, apMupPOBaHHe M yKAaJKy GeTOHHO# cMecH
H3 pacuera jJusi crnocofa TepMaca:

3; = 0,156 py6/m®; T;=0,03 uen -zu/m%

7. 3arpaThH Ha NOZOTPEB BOJAB M 3aNOJHHTENEH, a TaKkxe Mo yTen-
JICHHIO aHAJOrHYHB 3aTpaTaM OpH cnoeobGe NpeABapUTENbHOIC 3ACKTpO-
pasorpesa:

3ups = 0,036 py6/m®; Typg = 0,01 wen.-nu/m?;

Crns = 0,082 py6/md; 3yp = 0,023 py6/m®;
Typ = 0,005 wex.-gu/m?; Cyy=0,17 py6/u®.

8. ITo dopmyane (124) ompeneasem Cosop:

c _ 280.0,064.1 - 462-.0,5 23

ooop = 34240 8

0,08.280 9.23
342-40 342.40

-

= 0,067 py6/m3.
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rde 280 — crouMocts TpancopMaTopa TMOB-63 (raba. 67); 0,064 n
0,5 — sopMa aMOPTH3aUHOHHHX OTYHCJEHHI;

1 — uncao TpasicpopMaTopOB;

23 — KO/MHYeCTBO NIepecTAHOBOK TPaHCHOPMATOPa B roA.

YneapHbie KanuTaAbHBE 3aTPATH

280 - 462
, = m——eee———— — {)..0) .
K="Z50 05 py6/s
9. CTOHMOCTD 3/1I€KTPOIHEPTHH MO popmy.ae (125)
17,9-63 23
LI S —— —— . == s‘
Con 31520 <~ -+ 0,00068-28,17 = 0,427 py6/m

10. 3apa6ornas nsara, TPYAOEMKOCTB M CTOMMOCTH SJEKTPOLOB IO
. 17.13 u Taba. 73.
Jlas HalUMBHHIX 3JEKTpOA0B No Taba 73

29,1
3yn=1,15.0, 144T =0,258 py6/m?;

Tyn=0,038.1,617 = 0,06 gesn.-an/m®,

rae 29,1 n 18 —coorBeTcTBeHHO ONanybaHBaeMas MOBEPXHOCTL A 0GbEM
KOHCTPYKIMH;

2,82
Con=0,12 - 1,617=0,11 py6/m2,

rae 0,12 py6. — croumoctn 1 X craay;
2,82 Xr—Macca HaluBHHX 3JeKTPOAOB Ha 1 M® omamyGkH;
5 — 060paunBaeMOCTD 2JEKTPOAOB.
11. 3atparm Ha obcayxWBEHHE YCTaHOBOK nporpesa no n. 17.12:

3060;[ = 11,56‘/40 = 0,29 wﬁ!"a;
To6cn = 2/40 =0,05 wea. -ga/m®.
12. 3aTpaTH N0 KOHTpOJI KauecTBa no m. 17.9

7, 164+40
3, =1,15.0,049 (? +5—i'-—

Ty =0,0125.17.0,3 3 0,005-0,3 = 0,066 uex. -mu/v®.

)0,3 40,0125.0,3 = 0,29 py6/sd;

8)13. Honosmurensusle satpatnl no gopmynam (85), (86) u (95)—
(98):

Cl . =0,17 40,067 - 0,11 = 0,347 py6/m3;

Mmart
Cipr = 0,082+ 0,427 = 0,509 py6/m?;
3= 10,156 -+ 0,036 + 0,023 + 0,29 40,29 + 0,258 = 1,053 py6/u3;
Ton= 0,03 40,01 4 0,005 + 0,066 + 0,05 + 0,06 = 0,221 uen. -zu/m?;
Som =1,09-0,347 40,509 + 1,15-1,053 = 2,1 py6/m?;
Moy =2,140,15-0,05 = 2,11 py6/md.
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Ipeomasn onanydxa

JIOROJIHHTEeMbHble YCJOBHSA: rpelollas onanybka H3 cTaJbHBIX IIHTOB
¢ MHHepaJOBATHHIMH MaraMi TouwuHoi 40 MM u daHepoil TOMIHHOA
3 MM, ¢ HarpesaTeasHbiM KabGenem KHMC (xoapduuuent tennonepesa-
uy orrany6ku us Taba. 45—3,44 Br/(m?.rpan).

1. AHANOTHUHO BHILCH3JIOXKEHHOMY JJif 3MeKTpouporpesa few=10°C;
NPOAO/KHTENbHOCTL H30TEPMHUECKOrO BhIAepXKuBanun 13 4 aam obec-
reueHus TpeGyemoii mpounHocTH 50% MapouyHO# BeIGpaHa AJs CaeAyio-
LIHX YCJOBUH:

TeMnepaTypa H3oTepMmyeckoro nporpea — 40° C;

CpejHfis TeMIepatypa 3a nepHox noxbema —22,5° C;

BpeMs TOQbeMa TeMIlepaTypsl —7 4;

cpedusifi TeMIepaTypa 3a Hepuoj OcThBaHHd — Ao 5—23°C;

54 BPeMsi OCTHIBAHHH KOHCTPYKUHH Ge3 yueTa SK30TeDMHH LEMEHTa—
.

2. MomHocTb, Heob6XoMUMYIO s NOABeMa TEMIEpPATyphl, onpefens-

eM no ¢opmyJae (45):

Py=10,5864,6-1,3 = 48,7 kBr;
rae 0,58 kBT/mM2 — ymesbHas MOWHOCTL Harpepareaed (cM. puc, 37);

b

18

TOYHOM noTOKe GeroHa, pasHOM 40 M?;

1,3 — kosddrumeHT, VYUTHBAIOUIHA HAJNHYHE OTKPHTHX pebep Kap-
Kaca onany0kH.
Has momHoct P,=48,7 kBr Heo6xoauMa ojHa YCTaHOBKA AJs 3J€K-
TPONMTAHHS TEPMOAKTHBHOH onanyGKu MOLIHOCTBIO 63 kBT, CTOHMOCTBIO
2400 py6. (m. 17.10).

3. Pacxon snexrpoaneprun no ¢opmyae (11)

W=1,22.7+1,22.0,85.-13 = 22 KBr-qy,

rae 0,85 — koatdQuilueHT, YYATHBAIOUWIHA OTKJIIOYEHHE rpymns Hid-
TOB IO JOCTHXKeHHH PACUeTHHIX TeMmepartyp (cM. II. 9,56).
4, AnajsoruuHo 0. 6 u 7 pJjs 3JeKTpONpOrpeBa HaxOLHM:

3; =0,156 py6/m®; T;=0,03 uex.-xu/ums,
3z = 0,036 py6/mM®; Tpgs = 0,01 ven.-gu/md;
Cpps = 0,082 py6/m?; 3yp = 0,023 py6/m3;
Ty =10,005 uen.-mu/m3; Cyp=10,17 py6/m3.
5. [To dopmyse (124) onpeaeasiem
2400.0,064 74 0,08-2400

40=64,6 M? — naomaznp onany6iuBaeMOHd NOBEPXHOCTH IpH cy-

Coson = 3340~ 5 T siman =018 pyOl.
YaeabHble KanuTabHbE 3aTPaTH
2400
K; = 340.40 = 0,175 py6/m.
6. CTouMocTb 9/1eKTpOIHepTHH No dopmyse (125)
17,9-63 20
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7. 3aTpaTH N0 KOHTPOJIO KauecTBa no n. 17.9:
13 4 54
4

Ty =0,0125 (3,54 16,75) 0,3+ 0,005-0,3 = 0,08 uex.-au/m®.

8. 3arpars Ha oOC/ayXKHBaHHe YCTaHOBOK nporpeBa mo m. 17.12:
3o6en = 11,564/40 = 0,29 py6/m3;
To6ca = 2/40 = 0,05 uen.-nu/m3.

9. CTouMOCTL ROMOJIHHTEJBHEIX MAaTepualoB AJss rpeiomlelt onany6-
xu o 1. 17.6:

7
3, = 0,056 (—2- + )0,3 -+ 0,026.0,3 = 0,35 py6/m3;

30-1,617
100

rae 41,27 py6/m?— ctouMoctp rpelomeli omanybku (Mo pacuery
LIHUMOMTIT); 30 py6/m? — cTOHMOCTb CTajbHON onaidy6Ke {mo pac-
yery HHHUHMOMTII); 100 — o6opaunBaemocts onanyGKu.

(102;0. HononunrensHuie 3atpatsl mo ¢opmyaam (85), (86) um (99)—

Conan = 41,27-1,617 — = 0,182 py6/m3;

Coiar = 0,182+ 0,17 + 0,133 = 0,485 pys/m®;

”

C,.., = 0,082 - 0,356 = 0,438 py6/m3;

Mar
3rp.0=0,156 4 0,023 -+ 0,036 + 0,35 + 0,29 = 0,855 py6/m3,
Trp.o=0,03 - 0,005+ 0,01 + 0,08 4+ 0,05 = 0,175 uen,-au/m3;
Srp.o=1,09-0,485 + 0,438 -+ 1,15.0,855 = 1,95 py6/m?;
Hrp.o=1,95-+0,15-0,175 = 1,98 py6/m®.

BeTon ¢ nMpOTUBOMOPO3HbIMH Jo06GaBKaMH
1. TlpunuMaem fcu=>5°C. AHaNOTHYHO BBHILIEH3JIOKEHHOMY HAXOJUM
fo.8= 2°C.
2. Pacuetnyo KoHeyHyw TeMnepaTypy ans noGasku 10% HH npu-
ruMaeM fo.x=—15°C.
3. Cpennss TeMiepatypa 3a NepHOJ oCThiBaHHA no dopmyne (7)
tﬁ.cp =—1 40 C
4. Tlo Taba. 34 maxoaum Bpemss Habopa npounocTH, pasHo#i 30%
MapouHol; T=10 cyT.
5. Tak xak KoauuecTBo n00aBku B3sto 10% HH; cneazoBaTesbHO,
yrennenne He Tpebyercss (3yr=0; Ty:=0; Cyr=0).
6. AHanoruuHo nn. 6 u 7 AJS 3/JeKTPONPOrpeBa HaXOLHM:
3; = 0,156 py6/m3; T;=0,03 uer,-au/mM*
Sups=0,036 » ; Tppa=0,01 » ;
Cnps =0,048 »
7. 3aTpathl Ha KOHTPOJb KayecTBa:
24.10
8

3, = 0,056 0,3+ 0,026-0,3 = 0,36 py6/?;
Ty = 0,0125.30-0,3 + 0,005-0,3 = 0,08 e, -an/ms.
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8. 3arpatH, cBfi3aHHHe C BHECEHHEM NPOTHBOMOPOSHHWX A06aBoK
3gn = 0,155 py6/m3;
Txp = 0,022 wen.-gu/m?;
Cxp = 0,10.340-0,1 = 3,4 py6/u®;

rae 0,10 — koanyectBo 106aBOK OT MAaCCHl LIEMEHTa;
840 xr — xoJsimuecTBo ueMeHTa B | M® GeToHa;
0,1 py6. — croumocts | xr HH.

9. JomosHuTeNbHEIE 3aTPATHL:

Crar = 3,40 py6/?;

Cyiar = 0,048 py6/m?;
3xn=0,1564- 0,036 4 0,36 + 0,155 = 0,707 py6/ums;
Txy=0,03-+0,01-0,08 4- 0,022 = 0,142 uvex.-mu/m3;
Sxg = Mgy =1,09-3,40 0,048 + 1,15-0,707 = 4,56 pyG/m3.

10. CpaBuenne BapHaHTOB NPOH3BOACTBa PabOT Da3HYHEIMH cpo-
cobamu naHo B Tabn. 87.

Ta6auna 87
nJ.\?x, Cnioco6 GeToRmpoBaHHs S;.py6/m* | T, ved-RU/M ] [T, py6/ms
1 |Tepmoca 1,81 0,19 1,81
2 |IlpeaBapuTenbHBIE  371eK- 1,76 0,16 1,78
Tpopasorpes
3 |daekrpomnporpes 2,10 0,22 2,11
4 |Tperomas onamy6ka 1,95 0,18 1,98
5 |TIpotuBOMOpoO3HHE  HoO- 4,56 0,14 4,56
6aBKH




NPHJIO)KEHHE 24

OpHEHTUPOBOYHBIE HOPMBI PACXON2 TENJIOBOH H SNEKTPHUECKONH IHEPrHH NMPH 3UMHEM GETOHHDOBAHHH

Pacxonr sHepropecypcoB Ha 1 m® GeToHa
OGaacTb MPR- | ua moporpes sanoaHHTe-
a6
CltocoS smmrero Gerommpo- | Momymo mo. | "R IPH TPETOTORIHIE D Crpofmomanke, KB T eTomE
BaHHs BepPXHOCTH
KOHCTPYKIHA TIPH MOpYyJie TIOBEPDXHOCTH KOHUTPYKHHH
My ofnacas mpu- | TPE Mg
MeHeRHs! 5 1\ 6—10 1015 15—20
Tepmoca 3-8 22—-24 23 —_— — —_ —
ITpumenenue GeroHos ¢ 3—20 10—12 11 — — —_ —_
NPOTHBOMOPO3HLIMH  HO-
6aBkaMu
IIpersapureipHni  5/€k- 3—10 14 14 24— 36 36—48 —_ —_
TpOpasorpes GeTonHOM
cMecH
dnexTpopasorpeB GeroHa 3—20 16 16 17—52 52—95 95—140 140—175
O6orpes B rpeowel ona- 3—8 16 16 17—82 52—95 95—140 140—175
Jy6Ke H ¢ IpHMeHeHHeM
TPEIOlIHX MATOB
Hapykunounsifl Harpes 6—15 16 16 -— 67—125 125175 —
Hndpakpacuuit  oGorpes 3-—-20 16 16 30—87! 87—140 140—25 205—265
w Npumeuanne IlpusensenHHie faHHble OTHOCATCH K BHAEDKHBaHHIO GETOHa B yTeIVIeHHOA omasy6ke mpu TeM-

- nepatype HapyXKHOTO 803Ryxa muuyc 20° C.
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¢TBHA N06aBOK Ha OeTom . . Ve e e e
Ilpusrosxenue 6. Meroauka onpelxenenua oﬁpaaoaamm BLICOJIOB HA
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