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fIPELUCJIOBHE

Hacrosmee PyKOBOACTBO COLEDPMHT pekoMeHjallmi No O€TOHI-
poBaHKIO (YHAAMEHTOB B BEUHOMEp3JIBIX TPyHTaX M METOdnl YCKope-
dHS TBepDHEHHA MOHOJHTHOIO OeToHa, a TaKiKe pe3)JibTarht NPHMeHE-
HHS B NPOH3BOACTBEHUDLIX YCAOBHsIX upeanosenioro npog, C. A, Mu-
DOHOBHM METOJAa TePMOCHOrc BhidepxKHBaHus OeToHa ¢ MaJbiy CO-
JEpKaHHCM NpOTHBOMOPO3HLIX A00aBUK, O6ecneuyBaloWHx POLLUCTH
ero npu GETOHUPOBAHMM B BEYHOMEP3NHIX TIpyHTax u AOJATOBEYHOCTH
OPH 3KCIIyaTalh# B CYPOBLIX KJMMATHUGCKHX H  [HAPOKPHONOTHYE-
CKHX [yCJIOBHSX.

PykoBoactso paspaborano HUK)KB I'ocerpos CCCP (&-p TeXH.
Hayk, mpop. C. A. Muponos, kaun. Texd. Hayk O. C. ViBanosa,
kauf, xuM. nayk M. W. KypGarosa, uuxenepn J1. E. Kypasacss,
P. A. Jyxuues, H. JI. Jomawesckuit, C, M. Ilseaxun, B. I'. AbGpam-
kuHa, T. A. Curauesa) cosmectho ¢ LIHUHC Munrpasccrpoa CCCP

](.u.-p TexH. Hayk, npod, B. C, JIyKbn_noBl, Kaul, TexH. Hayk A, P,
CouoBbsinunk, B. B. Ilaccex, M. U. lenuucos, ¢l A. Llykauos,
B. II. Beanuko, B. E. Mepxud, B. M. CMmoaguckuji, HHZiicpbl
E. A. Aurtonos, A. Y. Uumepunos, B, H. Ilerpos, A, Il. Kocrses),
Hopunsckam  otaenenuem Kpacuospekoro  Ilpomcrpoiiikiknpoexra
Munrsxkerpos CCCP (kama. TexH. nayk B. E. I[lonyskToB, HHX.

O. H. IlaBaenxo), BHHMHUCT Munredrerascrpos CCCPI(II—p TeXH.

vayk C. O. ByrpuMi, Kaug. texu. uayk T. K. DPosenlepr, HHX.
B. B. AmgpeeB), MHHT MIIC CCCP (a-p Texs. Hayx, npogd.
A. E. IUeikun, kauA. texn. Hayk I1. C. Kocrses), MHHUBETMETOM
CCCP (uux. A. M. CemenoB), YupasjeHHeM CTpOHTeNbCTBa Ho-
PHIBCKOTO TOPHO-MeTauiypruaeckoro kombunara (mrx. @. X. la-
aumoBa), HHMMocerpoem  I'maBmocerposi  (Kama, TeXH, HayxK
10. B. Boaxos, uax. B. B. JKapos):

Ilpn cocrasieHud PYKOBOACTBA HCIOJNb3OBAHBL MAaTEPHAMH AxyT-
ckoro HHcTuTyTta MepaiorosBesenuss AH CCCP (unxk, E. M. Taiga-
€HK0), JIGHRHrpPaJCKOr0 MOJHTEXHHYECKOro HHCTHTYTa (A-p TEXH.
nayx, npod. A. A. Iapuiickndi, uuxk, 0. I': Dapabanmukos) H
HHUHUOCI mm. H. M. TepceBanosa [ocetpos CCCP  (uHX.
A. B. Ilerpos).

PepaxrupoBanse PyKoBOAcTBa OCYLIECTBJIEHO JX-pOM TeXH. Hayk,
npod. C. A. MHpOHOBHM,|1-poM Texn. Hayk C. @. DyrpuMOM |, xau-
auaaramu  texH. Hayk O. C. Usanosoii, A. P. ConosbgHYHKOM,
IT. .C. KocrsaesuiM, uHx. E. A AHTOHOBLIM,

§ijee PYKUBOACTBO IO COCTaBJIEHHI0 HacTrosilllero AOKYMEHTa
OCYLIECTBIIEHO A-DOM TeXH Hayk, Inpod. C. A. MupOHOBHIM H KaHA.
texn. nayk O. C. Hsauonoi.

PyKOBOACTBO COCTAaB/EHO BMEpBbie M OTPa}aer COBPEMEHHbIH
YPOBeHb HCC/IEJOBAHHA H ONLIT BO3BeJEHHs 3AaHAH U COODPYXKEHHH
H4a BEYHOMEp3JIBIX DYHTaX ¢ npHMeHeHHeM OeTOHHBIX u KeJse3obe-
TOHHBIX KOHCTPYKHHH.

3aMeuanns M TpeAJONEHUM 1o COZePXKaHH0 Hacrosuero Pyko-
BoAcTBa mpocuM uanpamasts 3 HUW)KB no azpecy: 109389, Meck-
Ba, 2-1 HucTuryTckas yi., A. 6.
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1. OBIILUE MOJIO)XEHUS

1.1, Hacroswee Pykosoacrso paspaGorano k riase CHull
111-15-76 «DBeTosiHble H 2KCJAC300CTOHHBAC KOHCTPYKUHH MOHOJHTHLICY
¢ yueroM TpeGobanuii ryaBpt CHMIT II-18-76 «UcHoBauust u ¢yHAaa-
MEHTHI Ha BeYHOMEP3JHX TPYHTax»,

1.2. PyxoBoJcTBO NpeAHA3HAYEHO [Js1 INPOEKTHHX H  CTPOMTEND-
HHIX OpraHH3aiuil, 3aHAMAIOLKUXCA JPOEKTHPOBAHHEM K CTPOHTEJLCT-
BOM (YHAAMEHTOB W NOA3EMHBIX KOMMYHHKaUH{i M3 MOHOJHTHOIO #
c60pHO-MOHOJIMTHOTO GeToHa M xeJesoberona. OHO paclHpoCTpaHseTcs
Ha NpoM3BOACTBO GeTOHHBIX paboT MPH BO3BeACHHKH NPOMBIILICHHBIX
¥ TPaXKAaHCKHX 3laHHH M coopyxXeHHA. OCHOBHble NOVIOXKEHHs Pyko-
BOACTBA MOryT ObiThb HCIOJB30BaHbI INpH BO3BEAEHMH TPaHCIOPTHHIX
H THADOTEXHHYECKHX COODYXKEHMH, OAHAKO NpH 3TOM MOJKHBI  YyH-
THIBATBCA CNellHPHEA 3THX COOPYXKEHHH u TpPeboBaHHA COOTBETCTBYIO-
LlHX BeJOMCTBEHHEIX HOPMATHBHHIX  AOKyMeHTOB  MHNTpaHCCTpOA
CCCP, Munrsaxerpos. CCCP,  Munusermera CCCP, Munatepro
CCCP u pap.

1.3. PyKkoBOZCTBO DACIPOCTPAHfAEICH Ha IPOM3BOICTBO  GETOHHBIX
paboT H COAEPKHT PeKOMeHAAIMH MO IPOEKTHPOBAHHIO, [PHTOTOBJE-
HHIO M YKjJaJKe GETOHHOH cMecH W mo obecleueHHIo TBEPAeHHs Gero-
Ha {IPH TemjoBJarocoseo6MeHe B KOHTaKTe C BeYHOMEpP3JBIM IPYHTOM.

Beronnsie paGoTLI Npd COOPYXKEHHH dacTedl (QYHIAMEHTOB H {IOA-
3eMHBIX KOMMYHHKaUH# Bhille JAHEeBHOH NOBEPXHOCTH TPYHTa pPEKOMeH-
AYeTcs TNpPOH3BOAHTL B COOTBETCTBHM ¢ «PyKoBOJACTBOM [0 3HMHeEMY
GeTOHHPOBaHHIO C NpPYMEHEHHeM MeToAa Tepmoca» (M., Crpofinafar,
1975), «PykoBoAcTBOM 1o 3JeKTpOTepMooGpabotke Gerona» (M.,
Crpofiusgar, 1974), «PykoBoAcTBOM no NmpHMeHeHHI0 O€TOHOB «©¢ NPO-
THBOMOPO3HHIMH HoGaBkammu» (M., Crpofimsfar, 1978).

1.4, TepMOHANPsAKEHHOE COCTOSIHME KOHCTPYKUMi, CBsi3aHHOe C
MACCHBHOCTBIO H JIOCHEJOBATEILHOCTBIO HX BO3BEIEHHs, B HACTOSILIEM
PykoBoAcTBe He paccMarpuBaercs. OTH BONPOCH PEIIAOTCH B 3aBU-
CHMOCTH OT KOHKDETHHIX YCJIOBHH CTPOHTE/bCTBA.

1.5. BeunoMep3JaptMM HA3BIBAIOTCA  FPYHTH, HMelOUlHe OTpHua-
TENBHYI WM HYJEBYI0 TeMIepaTypy, cOAepXalllie B C€BOeM <COCTaBe
WVieR U HaXOASUIMeCss B MEpP3/IOM COCTOAHMM B TeyeHHE MHOIHX JeT.
BeunoMepagble IPYHTH — ueTHDEXKOMIIOHEHTHasi CHCTEMa B3aHMOCBs-
3aHHBIX yacTul, (MHHEpalbHLIX, JbJda, He3aMepsulel BOAB M TIa30-
o6pasunx). OHM TOApasfeNAOTCs HA  TBepAoMepaJnle,  INIACTHYHO-
MepaJnble ¥ CbllyueMmeps/ble, BepXHAs rpaHulla BeYHOMEP3JIBIX I'DYHTOB
onpejensiercs rpaHuIefl MX MaKCHMaJbHOro CE30HHOro OTTAHBAHHA.
Bepxuuit c10# rpysra, noaBepracMblii CE30HHOMY OTTaHBAHMIO, Ha3bl-
BaeTcq HEATEABHHIM C/MoeM. MoOmHOCTL JeATeJbHOTo ¢JOA B 3aBH-
81«121\/10?14 OT WIMPOTHL H OCOOEHHOCTe#l MEeCTHOCTH MOXKET COCTaBJATh
2—4 M.

1.6. Beunomepainie IPYHTB B KauecTBe OCHOBamMii COOpYXeHHh
MOrYT uemoonzaBaThed mo I wau II npuanany:

npunyun I npegycMaTpHBAaeT HCNOJNb30BAHHE BEYHUMEP3JLIX rpyH-
TOB OCHOBaHHR B MEP3JiOM  COCTOSHHH, COXpaH’IeMOM B  Hpoluecce
CTPOHTENLCTBA H B TeYeHHe BCEro 3aflaHHOTO NEPHOAA IKCIMIYATalMH
3MaHAS HJIH COODYMXEHMHS.

B Tex cayuasx, Korza 1o YCJAOBHAM OPTaHH3auM¥ CTPOHTENLCTBA
BO3MOMKEH BpeMEHHHE paspun Mexny GeroHupoBaHHEM (YHAaMeH-
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TOB M Bo3BejileHHeM Ha HHX COOPYXKeHHUs, MOXKeT ObnThb HONyLieHo
o6pasoBanHe NpPOC/AOHKH NPOTAHBAHHS MNOJ YVIOMKEHHHM (YHIAMEHTOM
APH YCHOBHH BOCCTAHOBJIEHHSI DEXHMa BEYHON Mep3joTH IpyHTa K
MOMEHTY CTPOHTEJLCTBa COOPYXKEHHA.

BpeMsi BOCCTAHOBJ/IEHMA peXHMa BEYHOH Mep3JjoTh TpyHTA B OC-
HOBaHHM olpejeiseTcad mno pasdesiaM 6, 8 u mpua. ©;

npuryun Il TpeAycMaTpHBaer  HCHNO/bL30BaHHe  BEYHOMEPSJEIX
IPYHTOB OCHOBaHHS B OTTasBIIEeM COCTOSHHH (c AONYLUEHHEM OTTau-
BaHAsA HX B NpoONEcCe CTPOHTENbCTBA M OKCIYaTaluH).,

IIpuHuun wemoab30BaHHA TIPYHTA B KaueCTBe OCHOBAHHA AOJIXKEH
VCTaHABJAMBATLCE NPOEKTOM COOPYXeHHd, (mocoG NOATOTOBKH OCHO-
BaHHA H cnocol npou3BoACTBa O€TOHHBIX pabor BHIOHPAOTCA B 3a-
BHCHMOCTH OT TpPHHUHIIA HCIOJb3OBAaHHA TPYHTa.

1.7. BetoH B KOHCTPYKUHH B 3aBHCHMOCTY OT 30HM ¢e Paclofo-
XEHHS B TPYHTe MNOApa3heNfeTCs Ha:

a) Hadsemnoil, pacHOJaralOUIMicsA Bpille JHEBHOH NOBEPXHOCTH
TPpYHTA H NOABepralowuiica AeHCTBHIO aTMOCQEPHBIX OCaAKOB, BeTpa,
COJIHEYHOH pajualiH, NONEPeMEHHHX TeMIepaTyp BO3AyXa, a TaKxke
JEHCTBHIO KanH/ISPHOro MOACOCA BJard M3 TpyHTa. bDeron artoi 30-
HH JOJKEH HMeTh MOPO3OCTOHKOCTb He Hixke Mp3 200 u BOAOHe-
NPOHNIaeMOCTb He Huxe B6, sa uckaloueHHeM YYacTrka [o OTMETKH
0,5 M Bbllle YpOoBHA AHEBHOH NOBEPXHOCTH TPYHTA, rAe NPOABAALTCH
HanGoJiblllee BJHAHHE KaNWWISIPHOTO IIOKCOCA BJAArH;

6) aexawull 8 30He CE30HHO20 OTTAUBAHUA 2PYHTB (8 OERATeAb-
HOm Caoe). DeroH 3TOl 30HHW NHOABEpraeTcs UEPEeMEHHOMY 3aMOpaH-
BaHHIO M OTTAHBAHHIO B BOJAOHACHUIEHHOM COCTOAHHH. lauGoiee uu-
TEHCHBHO 3TO NPOHCXOAHT Ha YpoBHe 0—il,2 M HHXe YpPOBHS AHEB-
HOH NOBEPXHOCTH TPYHTA, a TAKXe Ha rpaHHUe Ce30HHO-3aMep3alo-
WHA CAOH — BeYHOMEP3JBli TPYHT, 4TO Bbi3LiBaer B ITHX MeCrax
NpexAeBpeMeHHoe pa3pyileHde KOHCTPYKUuil (yHAaMeHTOB. Ha HuK-
HEM YPOBHe 30HBl CE30HHOIO  OTTAHBaHH§l UPOHCXOLHT  CKOINVIEHHe
BOALI, COAepxalllel B CBOEM cOcTaBe pPacTBOPeHHble COJH (u3-3a or-
JKaTHA ee MPH CE30HHOM 3aMep3aHHH), KOTOpble MOryr BhI3HIBATh
npexjaeBpeMeHHOe paspylleHue OeroHa. K OeToHy, HaxoAsweMmMycs B
30He CE30HHOIO OTTAaMBAHWA, a TaKXKe Ha Yy4YaCTKe Bbllle YPOBHA
AHEBHOH mOBepxXHOCTH A0 oTMmerxu 0,5 M pekoMeHAyercs TIPEAbAB-
Jdsth NOBHULEHHble TPeGOBAHHS 1O MOPO3OCTOMKOCTH M BOAOHENPOHH-
naeMoct: Mps ne Meree 300 M BOJAOHENPOHHILAEMOCTb He MeHee
B6; B npoexte peKomeHAyeTcs npeAycMaTpuBaTh MepHl 70 SaiuuTe
GeToHa OT BO3JEHCTBHA OKpyXkawlled  CpeAb B COOTBETCTBHH C
n. 2.16 uacrosmero PykoBoAcTBa;

B) JfeMawguli Huxe- 2ayOunbL CEe30HH020 nNPOMEpP3AHUA 8 npome-
HYTOUKOL 30He epynTa, TAe BPOSBIAETCS BJIHsHME CE30HHBIX KoJjeba-
Huli TeMnepartyp. BepXuas rpaddma 3TOH 30HB UPOXOAHMT Ha rayouHe
CE30HHOr0 MpPOMED3aHHS, HHXHs — Ha rAybuse okodo 10 M oT
YPOBHA JAHEBHOH [TOBEPXHOCTH IDYHTA.

Beron, HaxoASWKACA B 9TOH 30HE, HE HCOHITHIBAET SHAUHTENL-
HHX TeMNepaTypHO-BJAXKHOCTHHX BO3NEHCTBHII OKpyKaiouledl — CPEAbl,
MO3TOMY K HeMy MOTYT HPeABABJIATbCH TpeGOBaHHA 1o MOPO30CTOM-
KOCTH M BOJAOHENPOHHHACMOCTH HaA OJHY HJH Gonee MapoK HHXKe, yeM
K 6eroHy, HaXOAsUleMycsi B 30HE Ce30HHOro MNPOMep3aHHd ¢ OTTaH-
BHHS;

1:) Aedcauuii 8 30ne CTAGUAbHbix TemnepaTyp Ha TayGmie Gounee
10 M. CesonHue KoJeGaHHs TeMIIepaTyp B 9TOH 8OHe NPAKTHUCCKH
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orcyrerayior. K 6etonmy sToit 30HE Tpe6OBaHMSI 1O MOPO30OCTORKOCTH

4 BOACHENPOHHUAEMOCTH HE INPEABABIAIOTCA.

CxeMa pacnoJIOXKEHHA 30H H pachnpeflefieHHe TeMmepatyp B Bed-
HOMEpP3JIOM TpyHTE INpHBEAEHH HAa pHC. 1, a CXeMa pAacHOAOXKEHHR
SneMenTa cBafHOro GyHIaMEHTa B BeYHOMepaJoM IpyHTe —Ha PHC. 2.

o° *000
+,°0

/q I AN

T T T

Puc. 1. Cxema pacnoJioXKeHHs 30H
rpyHTa

] — 3ona Ce30HHONO OTTaUBaHHA TIDYH-
Ta (HAesATeabHasy 30Ha); [/ — npoMexy-
TOyHast S8OHa rpyHra; [I// —30Ha cra-
OMABHEIX TeMmnepaTyp rpyHTa; I — Bepx-
HuUl ypPOBeHh TIpyHTa; 2 — BepXHHA ypo-
BeHb BEYIIOMCP3JAOro rpyHTa; 3 — Bepx-
HAA TpaHHlUa 30HB CTAaGHUNLHBIX TeMIe-
paTyp; 4-— HHXHSAR TpaHHIla BeyHOMep3-
JIOTO TPYHTA; 5S— KpHBas pacnpenescHus
TeMnepaTyp TIpyHTa HanGojee XONOZHO-
ro mecsina; 6 — To Xe, HaHGodee Ten-
qoroe Mecsaua

PHc, 2. Cxema pacnoJo-

HEHHs 3JieMeHTa CBaHHOro

yHpaMeHTa B PasjiHuHBIX

30HaX BEYHOMEP3J0ro
IPyHTA

{ -~ 30Ha cesoHHOro OTTaHBa-
Hust  rpynara; Il — npoMmexy-
TOYRast 30Ha TrpyHrta; [I[—30-
Ha CTaCMABHBIX TeMIepaTtyp
rpyara; { — pocTBepK; 22—
cBaa: 3 - AHeBHan noBsepx-
HOCTb TPYHTa; 4 — yuacToK
GeToHa, NOABEDPXKEHHHA MHO-
rOKpaTHOMY 3aMOpPalKHBa-
HHIO MU OTTAaHBAHHIO, YBNaiKHe-
HHIO H BBICBIXaHHIO H JAPYTUM
BO3aeHCTBHAM; 5 — Bepxusa
rpaHiia BeYHOMEPS3JOrO TrpyH-
Ta; 6 — BEpXHAA rpaHHna 30-
Hpl CTaGMJIBHBIX TeMmepaTyp

1.8. [loaroBedHOCTh GETOMHBIX #  seneS06CTOHHWX  KOHETPYRLHMA
B KOHTaKTe € BEUHOMED3JLM TIpPYHToM OfecneuyuBaeTCs:

a) HasHaueHHeM Tpe6oBaHuii Kk GeTOHy B COOTBEICTBHM ¢ YCJHAO-
BUAMHA BKCINTyaTallH¥ H OCOOEHHOCTSMH OKpyXawiief cpels;

6) coxpanennem HecyleHl CcHOCOGHOCTH OCHOBAHH® B COOTBETCT-

nyH ¢ NPOeKTOM;

6



B) TNpuMmeHenmeM JIas GeroHa MaTepHaJOB HafJIeXKallero KadecTsa;

r) coctaBoM GeTOHHO¥ cMeCH, DaCCUMTAHHLIM Ha TOJdy4YeHue TPe-
GyeMOif NpPOYHOCTH, MOPO3OCTOHKOCTH H BOAOHENPOHHILAeMOCTH 6GeTOHa
B 3alaMHHe CPOKH;

R) MPHMEHEHHEM TEeXHOJIOTHI BO3BEHEHUS MOHOJHTHBIX GEeTOHHLIX
¢ xene306eTOHHBIX KOHCTPYKHME M  COODYXeHuit B COOTBETCTBHH ¢
TpeGoBanuAMH Hacrofmero PyxoBOZLCTBa;

e) TpUMeHeHHeM, B HeOGXOHUMBIX CJYyasX, 3allUTHBIX MEpPONpHA-
Tult, NMpeIyCMaTpHBAeMbLIX TPOEKTOM B COOTBETCTBHH ¢ TPeGOBaHHAMU
ranaBet CHuIT 11-51-74 u n. 2.16 uacrosimiero PyxoBoxacTBa.

1.9. Mapku GeToHa MO NpPOYHOCTH, MOPO3OCTOHKOCTH H BOZOHE-
NPOHHUIAEMOCTH B 3aBHCHMOCTH OT NPHHATHX CNOcOG0B  BO3BeAeHHS
COOPYXeHHs, YCIOBHft TBepAeHHMs GeToHa M CPOKOB 3arpyXeuus pac-
ueTHOH Harpy3Koff MOT'YT YCTaHAB/JKBAThCA INPOEKTOM B 28-CYTOUHOM,
w B Gosee nosaHem BO3pacte (NPH COOTBETCTBYIOUIEM TEXHHKO-3KO-
HOMHYECKOM OGOCHOBAHHHU).

1.10. 3amopaxupanne 6GeToHa A0 TNPHOGPETeHHS HM YKa3aHHBIX
B IIDOEKTE CBOHCTB He JAOMYyCKaercs.

Ipounocts GeroHa dYacTed KOHCTPYKUHH, PACMONOKEHHLIX HHXe
BOHH! CE30MHOrO OTTaWBaHHs (B NPOMEXKYTOUHOR 30Her H 30He CTa-
GuAbLHBIX  TemMmepaTyp), AO 3aMep3aHus  AONKHa COOTBETCTBOBATH
IPOEKTHOM.

TIpounocth GeroHa uaCTell KOHCTPYKNHH, DacnofiOXeHHux B JAef-
Te/ILHOM CJIOE TPYHTa, X0 3aMep3aHust ROJMXHA COCTaBAATL He Me-
Hee 70% mnpoexTHot npuy Harpy3ke ma Geron He Gosmee 709% pacuer-
nofi. IIpu 3tom momxua 6nith obecrmeyeHa BO3MOXHOCTL AOCTHXKEHHS
GeTOHOM TNPOEKTHOM NPOYHOCTH K MOMEHTY 3arpyXKeHus: KOHCTPYKLHA
pacyeTHOR Harpysxof.

1.11. TIpn neBosMOXHOCTH oOecmeyeHHs TIPOGKTHOR  NPOYHOCTH
GeToHa K MOMEHTY HarpyXeHus TOJHOA pacueTHoR HATPYsxoft Jo-
nyckaercs yBeJHUeHHe pacUeTHON  MPOYHOCTH TMPOTHB  NPOCKTHOI
MapKkH @pH noaBope cocraBa GeTOHa.

1.12. Pacnany6auBanue HeCyHMIHX XeJe306eTOHHBIX KOHCTPYKUHIT
MOXeT NPOH3BOAMTECH Nocje AOCTHXeHuss GeTOHOM IIPOYHOCTH, yKa-
sawHOf R IpOEKTe.

B rex cnyuasx. korma GakTHUecKas HAarpyska Ha KOHCTPYKIHIO
cocraBiseT Meree 700, pacuerHolf, ona’sy6ka Moxer OHTp CHATA
nocsne JOCTHXKeHus Getonom 70% NPOEKTHON MPOYHOCTH.

1.13. YerpohcrBo (hyHIaMEHTOB H3 MOHOJNHMTHOrO 6€ToHa Ha Beu-
HOMEp3JLIX TPYHTAX TNPH HAJHUAY HAAMEP3JIOTHBIX, MEXMED3JNOTHHIX It
MOIAMEP3NOTHEIX BOM, KOTOPHIE MOTYT TOBJMSITL Ha TeMIIePATYDHBI
peXXHM TBepieiollero GeroHa ®w  moTpeGoBaTh HM3MEHEHMs NPHHIHNA
HCTIOJBL30BaHHA BEYHOMEp3Joro FPyHTa B KaueCTBe OCHOBAHMs 3RaHM}
H COOPYXeHHii, PEKOMEHAYETCs OCYIIeCTBJIATL 70 CHEUHANbHO paspa-
60TaHHOMY NPOEKTY NPOM3BOACTBA paboT.

1.14. K 6eTOHy KOHCTPYKUHH 302HHH M COODYXKEHMil, NOABepraio-
IMAXCA ‘B OPOUECcCe SKCIIVAaTANHM BO3NEACTBHIO ATPECCHBHEIX JKHIKHX.
TBEpPHMX M TA30BLIX CPel, INPEXbSBJAAIONCT CNenuanbHsle TPeGOBaHHs,
CreneHb arpecCHBHOCTH TIPYHTOBHX BOJ Kak Cpefbf, B KOTODOA 3KC-
nayartHpvercs GeToH, ONpellesiseTCss B COOTBETCTBHH ¢ TPeGOBaHHAMw
rnapet CHuTT 11-28-73*% «3ammta CTPOMTENBLHBIX KOHCTPYKIHE OT KOp-
posuu»,
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2. BIBOP METOJA NPOU3BOJCTBA PABOT

2.1. o nayaja NpOH3BOACTBa OeTOHHBHIX pafor PEeKOMEHAYeTcH
COCTABHTL NPOEKTHl OPraHH3allMH CTPOMTE/bCTBA H INPOH3BOACTBA pa-
6or. Bmbop MeTofa NpOH3BOACTBa pabor NPH BO3BELEHHM QYHHA-
MEHTOB H3 MOHOJHTHOro 6eToHa Ha BEYHOMEp3JHxX TIpyHTax 3aBHCHT
oT pana (HakTOpOB, KOTOpHE HEO6X0AMMO YYHTHIBaTh 1ipu pa3paborke
{IpPOEKTOB 3JlaHHil H COOPYXeHHUHl, a TaKXKe TIPOEKTOB OpPraHH3anuH H
upoU3BOACTBA PaboT.

2.2, Mp# BuiGOpe MeTOAA  NPOU3BOACTBA paboT YUYHTHBAIOTCA:

Mep3JOTHO-TPYHTOBHE YCJAOBHS Ha CTPOHMTENLHOH IJIOMANKe;

BpeMsl BO3BeNeHHA (YHAAMEHTOB u KAUMaTHUeCKHe YCJIOBHA pait-
OHa CTPOHTENLCTBA;

BHJ BEUHOMEp3JLIX TPYHTOB H HX XapaKTePHCTHKH;

TNPUHATEI TIPOEKTOM COODYXKEHHs TPHHIHN HCHOJb30BaHHs TPYH-
TOB B KayeCTBe OCHOBaHHA;

pasMepH, BHA KOHCTDYKUMII, TeXHOJOTHYECKOe Ha3HaueHHe H pe-
JKHM SKCMAyaTaluy 3haHHA (COOPYXKeHHs);

geicrsyounide Ha (QydiaMeHr CipOouTe/ibHble n IHCHAYATAaRHOHABIC
Harpy3KH M BPeMsS HX NPHIOKEHHS.

23. Nas smbopa Merofa NPOH3BOACTBa paloT MaTepuann WMHXKe-
HEPHO-TeOKPHONOTHYECKMX M3BLIOKAHHII B COOTBETCTBHH €  T/I2BOA
CHull I1-18-75 pommXuB cOAepkaTh:

a) RMaHRBIE, XapaKTEPH3YIOIIMEe HHIKEHePHO-TeOKPHOJOTHUECKHe YC-
JIOBHSl CTPOHTENbHON TUIOMAAKH (pacmpocTpaHeHue M 3aJeraHue Bed-
HOMEpPA3JILIX TPYHTOB, HX COCTaB M CNOMeHHEe, CTPOEHHe W TeMmepaTryp-
HBIt DEXHM, TOJLIMHL CJOS CEe30HHOrQ OTTaHBAHUSA, CBEIEeHHS O Mep3-
JOTHBIX TIPOIleccax, KJHMaTHUECKHX YCJAOBHAX palioHa CTPOHTEJBbCTBA
u Ap.):

6) pesysabTaThl TIOJNEBHIX M JA3260PATOPHBLIX HCNBITAHHH TPYHTOB,
BKJIOYAs OMpeme/eHHe XapaKTepHCTHK Mep3JbX TrpyHTOB, H3MEHEHHE
HX MeXaHHUYCCKHX CBOMCTB NpPU TepeXxoie W3 MEp3Jioro B Tajkoe COCTOA-
HHE, a TaKXKeé XapaKTepUCTHKW TPYHTOBHIX BOX W HX arpecCHBHOCTD;

B) HCXOIHBle NaHHBle, HEOOGXONWMBle IJsi TPOTHO3HPOBAHHS  BO3-
MOXKHBIX H3MeHeHH Mep3JOTHHX # THADOTeOJNOTHUSCKHX YCNOBHR 30HH
CTPOMTENLION NIOMIANKH;

r) cBelennsi 06 OTBITE MECTHOTO CTPOHTENLCTBA;

/) HCXOAHLe NaHHBe H TpeGoBamus, Heo6xoguMule Iia paspabor-
KH MepPONpHATHI Nno oXpaHe NpHPOAH.

2.4. Tlpu mepepwiBe Gosiee TpexX JieT MeXAY BpeMeHem, TPOBEAEHHST
R3RICKaHHA H HaYajOM CTDOHMTenbCTBa (B ciyuae HeoGXOAMMOCTH, ycC-
TAHABAHBAEMON MPOCKTHOM opraHn3amueft) nosyueHHHIe paHee MaTepua-
AB AONXKHBL GBITH YTOUHEHH.

25. Mng suibopa meronaa npousBomcerBa paGor  peKOMeHNMyercs
CONTOCTAaBUTH BCE METONLI NS KOHKPETHHIX YCJIOBHA CTPOWTENLCTBa W
onpefesnuts KX 5bHEKTHBHOCTL ¢ VYETOM CPOKa 3arpyXeHns dbyRxamen-
TA SKCIJIVATAHOMHLIMH H CTDOHTEAbHHIMH HAarpysxamu. ITpaBHJBLHOCTH
NNYHATOTO MeTona TNPOH3BONCTB2 pabor nenecoo6pasno NMOATBEDXKAATH
TIDOTHO3UDPOBANMEM TENOBOTO BaanMonefcersust reepiaeioulers Getona €
OKPYXAIOUIAM MeD3JLIM TPVHTOM IO METORHKe, H3NOKeHHOR B NpuA. 6.

2.6. TlpoexTom mpoH3BOACTBA 'PaboT B COOTBETCTBRM ¢ MJ14BORA
CHul1 11-18-76 mosxHer OHTb MpPEAYCMOTPEHH CHCTEMATHUECKAE
HafMIONeHYT 32 COCTOAHMEM TPYHTOB OCHOBaHMA (B TOM HHC/TE 3a WX

marITTAN aT™UN

reMuepaTypuuM pexumoM) u GVHAAMEHTOR, 2 CMeToit Ha COOpYXKe-

HHe — COOTBETCTBYIONIHE PacXOAbl Ha BLIMOJHEHHe 3THX paboT. Pesynb-
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TaTh Habuiofenwil, BHINOJHEHHEIX B HEPHOA CTPOHTENLCTBA, JOJKHH
BXOAHTb B COCTAB TEXHHUECKOH MOKYMEHTAllHH.

2.7. TBepAenHe YJOXKEHHOTro OeToHa NpH OeTOHHPOBaHHH (YHAa-
MEHTOB M APYLHX COOpYMeHHE Ha BEUHOMEP3JbIX PPYHTAX, HCHoJb3ye-
MHX 1o I npunuuny, Moxer obecnedHBaTHCA:

a) cnoco6oM TepMoca AN KOHCTPYKUHH ¢ Mo=<<3 u TeMnepatypoi
rpynta He mimxe —3°C ¢ 06A3aTeNbHHIM YCTPOHCTBOM TEIIOH3ONHPYIO-
HIEr0 CJOS, HCKAOYalomlero o6pa3oBaHHe IPOC/AOKKH NPOTaHBaHHA Bed-
HOMEP3JIOI'0 TPYHTa;

6) cnoco6oM TepMoca ¢ ‘BBeJicHHeM B OSTOHHY0 CMechr A0GaBOK-
YCKOpHTe/IeH HJAHM fIPOTHBOMOPO3HHIX J06aBOK AJs KOHCTDYKUME ¢
Mp>3;

B) DyTeM NPUMEHEHUS NPOTHBOMOPO3HHX A06aBOK B XOJMYecTBe,
obecrieynBalolleM TBepPAeHHe OeToHa NpH TemimepaType TPyHTa. B 3toM
cayvyae obsg3aTe/bHO yCTpOI‘:lCTBO THAPOH3OMALMOHHOIO CJ/10A, HCKJIIOYalo-
ILEr0 BO3MOXKHOCTb MHTpallMu COJlel M3 GeTOHa B OKPYXKAIOULMH rpyHT,

r) KOMGHHHPOBAHHRIMH CHOCOGaMHM, COYETAIOIAHMH SJICKTPONPOrpeB
GeToHa KOHCTPYKUHH B 30He JAeATeJbHOro CJ0S H 4YaCTHYHO B JIpOMe-
JKYTOUHO!M 30He, a HIIKEJeXAIHX YyuacTKOB — cnocofom- TepMoca €
A06aBKaMH-YCKOPHTE/ISIMH HJH 332 c4eT BBeJEHHf NPOTHBOMOPO3HHIX
106aBOK B KonHuecTBe, ofecneunBaiolieM TBepienue OeToHa MpH TeMmne-
parype rpynrta. TOJLMHY TeIVIOH3OMMPYIOUIEFO €O A KaXAoro Crno-
coba TBepAeHH GETOHA DEKOMEHAYeTCsi ONPEeAeNATh TENIOTEXHHYECKHM
PACUETOM.

2.8. TepAeHue yNoXeHHOro GeTona mpu GeTOHUPOBaHuM PyHAa-
MEHTOB M APYTHX COODYEHHH HA rpyHTax, HcrojbsyeMmbrx Tio II qipuH-
HUNY, MoxeT obecneyHBaTbCA:

a) cnocoGoM TepMOca — it KORCTPYKUHA ¢ Musc3 u npn Temine-
parype rpyHra He Huxe —3°C;

cnocoGoM TepMoca ¢ BBeleHHeM B OeTOHHYIO cMech 100aBOK-
YCKOpHTeJIefi TBepAEHHA WJH IPOTHBOMOPO3HHX A00ABOK B KOJHYECT-
BaxX, 00eCneYHBAOIIHX NPOAO/KEHHe TBePAEHHs OeroHa TIPpH JOCTHXKe-
HUH MM TeMOepaTypsi BEYHOMED3JOro rpPyHTa;

B) HyTeM NPHMEHEHHS MPOTHBOMODO3HBIX A06aBOK;

I') 3/7eKTPONporpeBoM OETOHa — NIpH HeOGXOAHMOCTH  [O/YueHHA
TpefyeMoit MPOUHOCTH B KOPOTKHE CPOKH;

Zl) KOMOHHHDOBAHHBIMH CIIOCOGAMM, COYETAIOIHMH YKa3aHHble CIO-
cobbl ¢ 3sexTponporpesoM OeTOHA KOHCTPYKUHH B 30He JAEATEJBHOrO
€0 W YACTHYHO B TMPOMEXYTOUHON 30HE,

2.9, TIpu o6Gpa3oBaHuH Opeosa NpPOTAaMBAHHA INPH BO3BEAEHHH CO-
OPYXEHHH Ha @OpoCaJOYHBIX TNPYHTaX, HCIOJb3yeMblx no 1 IpHHUHMY,
3arpyska CcOOpYXKeHHH MOXKeT NPOH3BOAMTBECH TOABLKO NOCAe MOJHOTO
BOCCTAHOBJIEHHST Mep3JIOTHOrO peXuMa TpyHTa.

2.10. Jdna yckopenusi (GOpMHUpOBAHHS IVIOTHOH CTPYKTYPH H TBEp-
JeHdsl GeToHa B NEPHOR TEPMOCHOrO BHASDKHBAHMs  PEKOMEHAYETCA
NMPHMEHSITh GeTOHHBle CMECH, NPHrOTOBJEHHble Ha GLICTPOTBEPACIONINX
LleMEeHTaX ¢ MOBHIUEHHLIM TEMILIOBbIAEJCHHEM,

2.11. Tlpr paspafoTKe NIPOEKTa NPOH3BOACTBa paboT H OpraHusa-
ILHH CTPOMTENLCTBA KaJeHAapHHi miaH 6eToHHmx pabor Heob6XoaumO
COCTaBAATbL € YYETOM H3MEHEHUs1 TeMIlepaTypu HapyXHOro BO3ZAYyXa H
teoTepMHUECKOro pexuma rpyura. TaGanum TeMmnepaTyps HapYXKHOTO
BO3ZlyXa B pafioHax BeuHOH MepanoTH mnpuseseHs B riase CHull
11-A.6-72 «CtpouresnHas KaUMaToONOrUHs H reodusuka». [IpuMepH u3me-
HEHHSI reOTepMHYECKOro [PEXHMa TPYHTOB fio WIy6HHe B TeUGHHe rofa
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Aast OTHeJbHHIX palionos fr. Skyrcka, Hopuiscka u Bumodicka mupuse-
IeHbl B Ipua. 3 Hacrosmero PykqBoactsa.

2.12, Ilpu Bo3Bejennuy 34aHuil M coopyxeHuii no 1 npHHUBIY QYH-
AaMeHThl Henecoo0pasHo ycTpauBath 3uMoit, a mo 1l IpHHUMODY BpeMs
coopyeHHusa (QYHAAMEHTOB YCTAHaB/JWBATL HAa OCHOBAHHK TEXHHKO-2KO-
HOMHYECKOr0o OGOCHOBaHHS,

Tlpu cTpodrenncTBe 3jaHuii M cOopyXeHuit p pafionax Kpafivero
Cesepa u ceBepo-Bocroka CCCP peroMenjyercsi npellycMaTpuBaTh Me-
POITPHATHSA MO 3allliTe NJIOWAAKH CTPOMTEIbCTBa H NOABE3AHBIX HOPOI
OT CHEXXHBIX 3aHOCOB.

2.13. Ilpu mcmosb30BaHHH B KayecTBe (PYHAAMEHTOB BHCAYMX CBaH,
B paBoTe KOTOPHIX YUHTHIBAIOTCS CHJbl CMep3aHHs OeTOHa c TPYHTOM
10 GOKOBBLIM IIOBEPXHOCTAM, B NpOeKTe OpraHu3aunu pabor peKOMeHAy-
eTCs NPEAYCMAaTPHBATb MEpHI, ofecneyHBaloliie BOCCTAHOBNEHHe pacuer-
HOFO COCTOfiIHHA FPYHTAa B 3aJlaHHble CPOKH.

Cpokd HarpyXehns TakuX (DYHAAMEHToB ¥ AOCTHXeHHe OeTOHOM
3a/aHHON POYHOCTH OINPEAE/IAKTCS HA OCHOBaNHH  IPOTHC3HPOBAHHA
TEIJIOBOI'0 B3aHMOAEHCTBHA TBeplelollero 6eToHA ¢ OKPYKAIIIMM Mep3-
JIbIM I'PYHTOM H KOHTDOJBHEIX 32MEPOB TEMIIEPATYD.

2.14. IIns ycKOpeH:St BOCCTAHOBJIEHMs PACUETHOTO COCTOSIHMA PpPYH-
ra JONYyCKaeTcss TPHUMEHATh HCKYCCTBEHHOe OX/MaXQIeHHe ¢ HCMOJAbL3OBa-
HueM OXJaXKAAUIHX CHCTeM.

2.15. Ilpu TeMmepaTypax BeyHOMep3/oro rpyHra Huxe —3, —b°C
PCKOMEHAYETCA INPHMEHATD XKeaezobeTolnble KOHCTPYKUH 3aBOJCKOIQ
H3T'OTOBJIEHHS.

a)

Puc. 3. Cxema H30NAUMH GeTOHA B BeYHOMEP3ABIX IPYHTAX

a —cBas; 6 — KOMMYHHKAUMOHHBIN Kaman; [ — ypoBeHb TPyHTa} 2 — BeDXHAg
IpanHna BeYHOMEP3NOTO TPYHTA; 3 — GETOH; 4 ~— FHAPOHSOIARUSA
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2.16. Ilns oGecmeyeHHst KOAroBeuHOCTH GeTOHa MPOEKTOM KOHCTPYK-
UHH HKJK COOPYXEHHs JOJIKHO GHITh NPEAYCMOTPEHo YCTPOACTBO IO-
REPXHOCTHOM TUAPOH3OAMHH Ha yuacTke oT 0,2 xmo 0,5 M BHe u A0
0,61 M HuKe ypoBHS rpyHTa. B kauecTBe IHAPOH3OJIALHH, HalpHMEp,
MOXeT 6HLITh NPpHMEHeHa NOJH3THJIEHOBasA MNJEeHKa HJH acGecToueMeHT-
Hele JucThl (pHc. 3).

2.17. B npoekre opranuzan#u paGor pekoMeHAyeTcs NMPeAYCMaTpH-
BaTh MEPONPHSTHA NO 3allUTe TEONC3HYECCKUX BHAKOB OT BHINYUHBAHHA.

2,18. Tloabesasele AOPOrM M CKJAAJCKHe IJIOIIAAKH PEKOMEHAYETCH
ycTpa#BaTh Ha NOACHINKAX; IJIaHUPOBKY [JIOMAJOK OCYHIECTBJSITH B
OCHOBHOM TNOJACHNKAaMH; NMONCHNKH AN CKJAAACKHX IJIOMAaJOK PEKOMEH-
AyeTCs BHHIOJHATH H3 IeCYaHO-NpaBHAHON CMECH.

HapymaTts MOXOpacTHTENBHEII NMOKPOB He pPEKOMEHAyeTcs, a MPH
crpoutenbeTBe no I mpUHMENY — He AomycKaercd.

2.19. Tlpu u3MeHEHHH CDOKOB NPOM3BOACTBa PabOT, NMPEAYCMOTPEH-
HBIX TIPOEKTOM OpraHH3auuu pa6oT, Bo BCeX CAyyasx HeoGX0AuMO
paccMaTpHBATh XOMYCTHMOCTH H ne.necoo6pa31-loc1‘b NnpUMEeHeHHsT paspa-
60TaHHOTO paHee NMPOEKTa ANA M3MEHMBIINXCS YCIOBHiI TMPOH3IBOACTBA
6eTonHHIX pabor.

3. TPEBOBAHUS K MATEPHAJIAM

3.1. Br6op 1eMeHTOB DEKOMEHAYeTCsi NPOH3BOJHTh B COOTBETCTBHH
CO CTPOHTENBHHIMH HODMAaMH, NpaBuJaMH H JAPYPHMH HOPMATHBHBIMH
061IecOI03HEIMH W BeIOMCTBEHHEIMK JOKYMeHTaMu AJns HaHHOro BHIA
KOHCTPYKLUHMH HJIH COODYMKEHHHA B 3aBHCHMOCTM OT YCJIOBHiI 9KCIayaTa-
OHHM ¢ YYeToM BHIGDAHHOrO MeTOfa GeTOHHPOBAHHA.

3.2. Ins opuroToB/seHHs GETOHHBIX cMecell, YKJAAnBaeMHX B KOH-
cTpyKuHH ¢ Mp>3 wuanbonee sdhdexTHBHEIME nABRAIOTCH OGHCTpOTBEp-
JE0IIHe MOPTJAaHALEMERTh H MOPTJAAHALEMEHTH ¢ cogepxaHHeM CgS>>
=>55% u CsA<< 6-—8%, ynosaersopsioumtne TOCT 10178—76.

Ilns Geronumx cMeceli, YKAaAuBaeMLIX B KOHCTPYKHMH ¢ Mn=C3,
1eneco06pasHo MPUMEHATh OOLIYHBIE MOPTIAHALEMEHTH, a TaKXe IlIIa-
KomopTiaHaueMenTH Mapox 400, 500, yzoBnersopswoiuye TpeGOBaHHAM
TOCT 10178--76.

IlonyckaeTcs MpUMEHEHAE ULAAKOMOPTHaHiueMeHToR Mapox 400,
500 mns 6GeTOHHHX cMecel, YKJAajbiBaeMHX B KOHCTPYKUMn ¢ Ma>3,
TBepAeHHe GeToHa B KOTOpHIX ObecmeyHBaeTcs 3a cyeT 3JEKTPONpo-
rpeBa.

33. Ina mpAroToBneHHs GETOHHLIX cMeceit ¢ MPOTHBOMOPO3HLIMY
RO06GaBKaMH PEKOMEHAYeTCH NPHUMEHATh OHICTPOTBEpACIOMHMe NOPTAAHA-
UEMEeHTH H MOPTIaHALEMEHTH «© conepxannueM CsS>55% u CsA<6%.

34. Tna 6eroHOB, X KOTOPHM NDPEIBABJISIOTCS NOBHIIEHHBe Tpe-
60Banust IO MOpPO30CTOMKOCTH (Mp3 20 M BblE), B KayecTBE BAKY-
IIer0 pEeKOMEHAVETCS NPHUMEHSITh TNOPTAaHANEMEHTH ¢ COAepXKaHHeM
CsA we Gonee 8% wmim cynpbaTocToRKMA MOPTAAHANEMEHT, YAOBJETBO-
psomuft TpeGoanuam TOCT 22266—76. Ipumenenne mnaKONOPTIaHA-
IeMeHTa WJIH UYNIO0JaHOBOTO MOPTJIAHAUEMeHTa MJs H3TOTOBJIEHHs Ta-
Koro OeToHa 3ampelnaercs.

38.5. Ina GeronoB uacrell KOHCTPYKIMH, SKCNAYATHPYEMBIX B YCJO-
BHAX ATPECCHBHOM CPENbl, a TaKXKe HaXONAMHMXCs B 30He KamMJLISPHO-
TO MOJCOCA arpPecCHBHHIX IPYHTOBHIX BOJA, BHGOpD HEMEHTOB PEKOMEHRY-
eTcst OCyLleCTBAsATh B coorBercTBuM c raasoft CHull I1-28.73* y TpeGopa-
wuama no. 3.1—3.4 macrosmero PykoBoactBa,
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3.6. 3anosuuTesu AJas GETOHOB JAONKHEI YAOBJeTBOpATHL TpeboBa-
uusim TOCT 10268—70*, cTpONTeAbHEIM HOPMaM M npaBHiaM, a TaKkxe
BeJIOMCTBEHHLIM HOPMATHBHBIM AOKYMEHTAM,

3.7. HanGonpuass KpynHoCTh MeGHs Ans GeToHa-bYHAAMEHTOB TJy-
GOKOro 3aJI0KeRus mpH yKAalKe METOLOM -BepPTHKaIbHO-NIEpeMelalomen-
et Tpy6ur BIIT, a Takxe npu mepekauke GeTOHHOH cmecy GeTOHOHaCO-
CaMH He xo/kHa npepmmate 40 mM. [panynomerpuveckuft cocras
dpakuufi ¥ cvmecn ¢paxkuuft meGHs A0JXKeH COOTBETCTBOBaTh Tabn. 1.

Tabnuna 1
IToxanie ocraTkn (% 1O Macce) NPH pasMepe sAYEEK CHT,
HauGoabumas MM
KPYNHOCTbL 3epeR
mesus, MM
40 20 10 6
40 0—5 35—50 60—85 100
20 — 0—5 65—75 100
10 — — 0—5 100

38. Ilpu OTCYTCTBHH NECKOB, 3€PHOBOH COCTaB KOTOPHX YAOBJET-
popser TpeGoBamusam TOCT 10268—70* pna npuroToBjeHnss GETOHHOM
CMeCH MOXKeT GHITh HCIIOJNb30BAH MEJKHH Tecok ¢ Mxp<C2,1, ecan npH-
MEHEeHHE ero B GeTOHHHIX CMECSX DAaBHOH YL0GOYKJIAZHIBAeMOCTH U B
GeroHax paBHOM MpPOYHOCTH (MO CPaBHEHHIO ¢ GeTOHOM Ha CpelHe3ep-
HHCTOM TeCKe) He BHI3LIBAeT YBEIHUEHHMS pacxoja ILEMeHTa BHIle Tipe-
HeNBHBIX HODM, YCTaHOBJEHHBIX AJsi NAHHOTO BHAA KOHCTDYKUHEA. Llpx
IPUMEHEHHH MEJKHX MeCKOB ocO0eHHO BO3pacTaer 3HAueHHe COOTHOILeE-
HUS B GeTOHe MeXAY MeNXuM W KDYNHeM 3amnonHurtenem. Or aToro
COOTHOIIEHHS 3aBHCAT YKOHOMHUHOCThL COCTaBa OeToHa mo pacxoay Ie-
MEeHTA M OJHODOJHOCTb GETOHA B KOHCTPYKIHH, NOITOMY IleXecoo6pas-
HOCTb H BO3MOXHOCTh HCNOJIL30BAHHA MeJKOro {ieCKa B COYETaHUH C
KOHKPETHHIM KDPYIHHM 3afOJHHTEJEM ONCHUBAIOT HAa OCHOBAHMH TOA-
6opa cocraBa 6eTOHa ¢ ONTHMAJBHEIM COOTHOLIGHHEM MeXIY KOJH-
yeCTBOM ItecKa ¥ meGus r=TL:1I1

3.9. IlpuMeHenme rpaBust AOMyckaercss Ais GeToHos Mapku Ao
M 300 BRIIOYATENBHO, HAXOAAMMNXCA HHXKe YPOBHs HAEATENBHOro €0
IPYHTA.

3.10. Insa GeToHOB uUacTell KOHCTPYKIUK, HaXOIAUWHKXCH B AeATeNb-
HOM CJI0@, a Take COJAepPKAIIUX AO0O6ABKH-YCKODHTEAW HJY NPOTHBOMO-
poanpie N06aBKH, ITpUMeHeHHe PEaKUMOHHOCIOCOBHHIX 3amoJHHTENeH He
JONyCcRaeTcs.

Peakunonnyio cmoco6HOCTL 3amoNHHTeNell peKOMEHAyeTCs onpene-
anres no TOCT 8735—75.

3.11. Bu6op Tuna miacTHbUIEPYIOMINX, BO3AYXOBOBIeKawUux (ra-
3006pasyIomyx), YILIOTHAIOMAX H MPOTHBOMOPO3HHIX A0GaBox H 106a-
BOK-YCKOpUTENEH TBepJACIusA, a Takke HX KOMIJEKCOB, BBOMHMULIX B
GeTOHHYIO CMech, HeOGXOMHMMO OCYIIECTRBIATh B COOTBETCTRUI CO CTNOH.
TETLHLIME HODMaMH B NDARMNAME. a Takke TpeGopanmsmu nmm. 3.12—
3.17 nacrosmero PyxoBoicTsa.
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3.12. B kauecTBe nJacTHQHUHPYIOUHX Moryr OBbITb IPHMEHEHBI
crepyolye no6aBky, % Macchl LeMeHTa:

cab ... .. ... o .. 0103
MNAIL-1 . . . . . . ... .. ... 0103
TeH . . . .. . .. ... ... 051
C3 . . . . ... 051
BPII-1 1 K1)

3.13. B kauecrBe BO3JYXOBOBJCKAIOWUX H MHKPOra3cofpasyiollnx
MOryT ObITh NPHMEHEHH CJeAyIolMe N0GaBKH, NpHuBeleHHbne B Tabn, 2.

Ta6anna 2

KonuyectBo moGaBkM B pacdeTe Ha cyxoe
BelllecTBO, U MacchHl meMeHTa, ONpH pacXojme,
Kr/u®

HoBaBka

no 300 300-400 canme 400

CHB, CI1d, TK)K-94* 0,006—0,015 | 0,01—0,02 |0,015—-(],025
0,06—0,08 | 0,05—0,07 | 0,03—0,05

* KosnuecTBO J06aBOK AaHO B pacueTe Ha HCXOfHOe  BElECTBO
100% -HO% KOHUEHTpalHA.

IMpu npuroToBjieHUH OETOHHHX oMeceli A uacTell KOHCTPYKUHH,
HaXOAALIMXCA B JAEATeNIbHOM CJOe HJH B 30He KaMHISPHOrO MOACOCA
BJarH, BBeleHHe JAO6aBOK ¢ BO3AYXOBOBJMEKAIOUMM HIx rasoofpasyio-
UIHM. KOMIIOHEHTOM 00653aTeNbHO.

3.14. B.xauecTBe YIUIOTHAIOIIHX MOTYT ObiTb NPHMEHEHH CJIGXYIO-
mue Ko6aBKH B % MaccH neMeHTa:

BOJgopacTBOpHMas cmoma Ne 89 . . . . . 0.75—1,5
To xe, JI-1 . . . . . . . . . .. 0751

KHAKOE CTeKJAO0 . . . . . . . . . . . 0.5—1
kpemueresn O3C . . . . . . . . . . 0,1—1

3.15. PexkoMenayeMbie BHAH H KOJHYecTBo H06aBOK-yCKopuTeaed
NpH ykJajAKe GeTOHa B KOHTaKTe C BEUHOMEP3JbIM IDYHTOM, H3MEHHI0-
IUMM CBOM NPOYHOCTHHIE CBOACTBA NpPH OTTAMBAHHH, B 3aBHCHMOCTH OT
TeMIepaTyps H BHJAa TpyHTa OpHBefenn B Tabm. 3.

3.16. Pexkomenayemble BHAH M KOJHUYECTBO NPOTHBOMOPO3HHX H0-
6aBoK AJst GeTOHHPOBAHHA B BEYHOMEP3JILIX TPYHTAX, H3MEHAIONHX H
He H3MEeHAIOIINX CBOM NMPOYHOCTHHIE CBOHCTBA TNPH OTTAaHBaHHH, B 3a-
BHCHMOCTH OT TeMIEpaTypl DpPyHTa npuBeieHb B Taba. 4.

3.17. lpu npenbABIEHHH K 6eTonv OLHOBPEMEHHO HECKOJDBKUX
Tpe6oBaHHA (10 NPOYHOCTH H MOPO30CTOHKOCTH; NO MPOYHOCTH, MOPO30-
CTOAKOCTH ¥ BOJOHENPOHHLIAEMOCTH 1 T. M.), a Takxke Aas obecrneue-
HHA TEXHOJIOTHYECKHX CBOHCTB GeTounoil CMeCH peKOoMeHAyeTcs NpH-
MEHSITh KOMIVIEKCHEIe JA06aBKM ANl NOJONKNTeNbHHX (TaGa. 5) m aas
OTDHUATEMBHEX TeMnepatyp (1abn. 6) TeepiAcHHs 6eTOHa,
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Ta6annma 3

Konnuecteo GeaBogmnix coge#, 9 MacchLl NeMeRTa, Opu
TeMnepatTypax rpynrta, *C, He Gonee
I'pynt
oT —Ofl AOlOT —_1.]1’5 nojor —1_63 p: (s} or —3 o —5§
XK, HHXK
Tleckn 1 1 2 3
Cynecu 1 1 2 3
IR ¢203050 — — 1 2
CyraHHKy —_ 1 1 2
HK, HKM
TTeckn 2 2 3 4
Cynecu 2 2 3 4
Iavan — — 2 4
CyYrJHHKH — 1 2 4

[Tpumeuvanus: 1. [ng apMHpPOBaHHEIX KOHCTPYKUHHA COAepxKa-
HHe xJopucToro Kanabpliusg XK He josKHO npeBhaTh 2% Macchl leMeHTa.

2. Tlpn Temmepatype rpynra smme —0,6°C npuMmeneHHe R0GaBOK-
YCKOpHTeJell He JONnyCKaeTcs.

IIpu yknanke GeroHa B KOHTAaxKTe ¢ BEYHOMED3JHIM IPYHTOM, He Me-
HSIOIIMM CBOMX IIPOYHOCTHRIX CBOHCTB, MOryT OHTbL HCHOJB3OBaHH JIO-
6rie 106aBKH-YCKODHTENH.

Ta6bauua 4

KonuuecTeo 6e3BORMBIX coneft, 9 Macchl lLeMeHTa, mpH Ge-
TOHHPOBAHHU B I'PYHTaX

H3MEHSIOIHX
cBOMicTBA TpH He H3MEeHAIHHX csoficTBa
Io6aBka OTTAKBAHWU npH OTTAaMBAaHHH C TeMmepa-
¢ Temmepary- Typoft, °C
po#t, °C,
or —b,1 no —7
or 0 po -3 | or —3,1 po --6| or —6,1 po —7
XK —_ 1—2 3—4 —
HHXK 3 1—2 3—4 —
HK 4 2—3 4 5—6
HKM 4—5 2—3 4 5-—6
HH 3anpemniaercs 2—3 4--5 6—7
H,H To ke 2 4 6
HH-+HH » 2 3 4—5
HH4-XK » 2 3 4—5
HKC » 2—3 3—4 4—5

Mpumeuvanusa: 1. Oia apMHPOBAaHHHIX KOHCTPYKUHI KOJMYeCTBQ
XK, HKC He nomkHO npeBhmath 2% MacCH LeMeHTa.

2. B po6apkax HH+H;H n HH--XK cooTHomeHHe KOMINOHEHTOB
110 Macce JOJIKHO cOCTaBaaATh 1 : 1.

[Ipn nmpHMeHEeHHH BLICOKOAMIOMMHATHHX noptaaHauemeHntoB M BTLL
KONUUeCTRO AOBIROK DEKOMEHAVRTCH NMPUHUMATE MO HUXHEMY npeaeny
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Ta6auua 5

ConepikaHue B KOMNJIEKCe, % MaCChl LiEMEHTa, KOMMOHeH-
TOB A0GaBKH
JHo6aeka
cib | cus | cnp | Kr |tmon| s | xc |ENrer
CIAB+CHB | 0,1—(0,005— — — — — — —_
0,3 | 0,025
COB+CIA | 0,1— — 10,006~ — | — | — | — | —
0,3 0,025
CAB+KI | 0,1—| — — 0,12 — | - | =
0,3
TNOH+89 | — | — —_ — [0,2—0,5—1| — | —
0,4
CHB-KC — 10,005—| — — — — 10,7l —
0,025 1,5
OMynBGHT — 10,005—| — — | - | = | — [1,6—2
0,025
Ta6bauma 6
TemnepaTypa GeToHa B Mpouecce  TBepae-
HHuA, °C
K
Ho6Gaska \Zﬂgé’:;f:m or 0 no —3 |°T ——3_,15 nolot —i; HO0
KoanuecTBo Jmﬁamm, % MacChl UeMEHTa
HHXK+- HHXK 1—2 3—4 —_
+Crao+cae | Clg 0,01—0,02 | 0,01—0,02 —_
Cb 0,1—0,3 0,1—0,3 —_
HHXK-- HHXK 1—2 3—4 —_
+CHB+COB CHB 0,01—0,02 | 0,01—0,02 —
(03185} 0,1—-0,3 0,1—0,3 ~—
HH+XK+CIOB! NANO; 1—15 2—3 4—5
CaClg 0,5—1 1—-1,5 1—2
(99185) 0,1—0,3 0,1—0,3 0,1—0,3
HK+CHB+ Ca(NOs): 3 4—5 5
+CAb CHB 0,01—0,02 | 0,01—0,02 | 0,01—0,02
CIB 0,1—0,3 0,1—0,3 0,1—03
HK4-TK)X—94 | Ca(NO 3 4—5 5
Calio® | 0.03—008 | 0,03—008 | 0,03—008
HKM+4-CHB HKM 2—4 4-—5 6
CHB 0,015~—0,025 10,015—0,025 {0,015—0,025
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Ipodoasenue taba. 6

Temnepatypa GeTroHa B _Hpouecce TBephe-
HHA, °
o6 KoMnorenTe!
00aBKH no6asku |or 0 molor —3,1 g0l or —5,1 no
—3 -5 -7
KoauyectBo no6aBkH, % Maccel ueMeHTa
HKM-+-CI1JL HKM 2—4 4—5 6
CITA 0,015—0,025 |0,015—0,025 {0,015—0,025
HHK+CHB HHK 2—3 3—4 5
CHB 0,015—0,025 {0,015—0,025 |0,015—0,025
HHK+-CITQ HHK 2—3 3—4 5
crg 0,015—0,025 [0,015—0,025 |0,015—0,025
HH+4-CHB+- NaNO, 2 4 5
+CIb CHB 0,005—0,02 |0,005—0,02 |0,005—0,02
CIAb 0,1—0,2 0,1—0,2 0,1—0,2
HH+-CIT -+ NaNO, 2 4 5
+CIB CHL 0,005—0,02 |0,0056—0,02 10,005—0,02
CAb 0,1—0,2 0,1—0,2 0,1—0,2
HH+-89+-11 NaNO; 2 4 5
89 0,75—1 1 1—15
K2CO3 0,25—0,5 0,5 0,5—0,75

3.18. OnrtumaneHele KoAHYecTBA 106aBOK B Npelenax, yKasaHHBIX
B Taba. 3—O0, ycranaBIHBAIOTCS CTPOHTC/ABbHON nabGopaTopueli mpu moj-
6opax Gerona. IlpumeHsieMbie HOGaBKH JOJIKHB YAOBJETBOPATbH Tpe-
6osauuam TI'OCT, sOCT wm TV,

3.19. Boaa, npuMeHsieMasi A/l 3aTBOPeHus GETOHHON CMecH H AJs
NPHrOTOBJICHHA BOXHLIX pPacTBOPOB Mu6GaBUK, AOJKHA YAOBJAETBOPATHL
tpeb6oBannsam raasn CHull 111-15-76.

3.20. MarepHainl ANS DDUTOTOBJEHHSI PACTBODHLIX CMeceH, HCMOJh-
SyembiX JJisi OMOHOJMHMHBAHHY, AOJKHB YAOBJICTBOPSATb TeM Xe TpeGo-
BaHHAM, YTO H MaTepHasbl JJAfA NPUrOTOBJAeHHsT GETOHHBIX cMeceH.

4. OCOBEHHOCTH 1IOJJBOPA COCTABA BETOHA,
NPUTOTOBJIEHUE H TPAHCHOPTUPOBAHUE BETOHHOM
CMECH

4.1, ITopGop cocraBa GeToHa, TBEPJEIOLIEr0 B KOHTAKTE C BEYHO-
MEp3JBIM TPYHTOM, MOXeT JIIPOH3BOXHTHCH JIOOLIM IPOBEPEHHBIM Ha
NPaKTHKE METOMOM, OGeCIeqHBAIOUMM BLINOJHEHHe TpeGoBaHRH, qpeab-
ABJAeMEX K OETOHHOM CMeCH M0 NOABHXKHOCTH, BO3JYXOCOJepXaHHUIO,
HEPACCAaHBAEMOCTH, a K GETOHY IO I)OYHOCTH, MOPO3OCTOMKOCTH,
CTOMKOCTH B arpecCHBHON <pejle ¥ MO BOJOHENPOHHIAEMOCTH NP MH-
HHUMaJbHBIX JJIA JAHHBIX 3aNGJHHTEJeH pacxogax IeMeHTa i BOJHI.

42, Tlpu nopbope cocraBa 6enoHa B cjayuae yBeJHYeHHSI pacyer-
HOfl NPOUHOCTH MPOTHB NpoekTHoll Mapki (cm. m. 1.11) sHaueHHe 3TOR
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{IPOYHOCTH YCTAHABJUBAIOT NYTEM MeNEHKWA 3HAUCHHA NPOCKTHOK Map-
KM Ha TeXHOJNOTHUeCKHA ®03((PHIUHEHT, YUHTHBAIOWHA (aKTHIECKHE
YCNOBHA TBepAeHHsA OGeToHa H TpefyeMble CPOKH Hafopa NPOYHOCTH.
PexoMenayeMbHe 3HauYeHMs] TEXHOJONTMMECKHX Koa(dmuuueHToB ajas Ge-
ToHa 6e3 m06aBOK-yCKOpHTesJed HJH MPOTHBOMOPO3HBIX A06aBoK NpH-
BefileHsl B tabm. 7, mas 6eToBa ¢ J06aBKaMH-yICKOPHTENAMH TBepAEHHA
(6e3 aaekmponporpesa) —B Tabn. 8 M ANA GeToHa ¢ MPOTHBOMOPOS-
HbIMH J06aBKaMH — B  Tab.

TaG6aunpma 7
Bospacr GeroHa K MO-
TeMneparypa IpoekTHas MEHTY JOCTHXEHHS TeXHONOrHYECKHA
rpyara, °C Mapka OeTOHA npoeKkTHOR MapkH, KosbulinesTt
cyT
28 0,6
150 90 0,75
180 0,85
1 28 0,65
Jlo —1.5 200 90 0.75
180 0,9
28 0,7
300 90 0,8
180 0,9
28 0,55
150 90 0,7
180 0,75
Or —1,6 g0 ~ 28 0,6
=18 50 ~3 200 90 0.7
180 0.8
28 0,65
300 90 b 0,7
180 0,8

Mpumeuanuna: 1. BelHuuHH TEXHOJOTHYECKHX KO3¢ddHUHEHTOB
NpHBefEeHE NpH BhIAEPKHBaHHH GeToHa cnocoG6oM Tepmoca AJds  KOH-
CTPYKUHHK ¢ My=<<3.

2. Ipu saexrponporpese Gerona Mapok M 150—M 300 rexHono-
THYECKHH Ko3(HUHEHT peKoMeHAyeTcs NMPUHHMAaTh paBHEM 0,7 mpu no-
CTHIKGHHR GeTOHOM MpPOeKTHONH NPouHOCTH B Bo3pacre 28 cyr, 0,85 —
B Bo3pacte 90 cyr u | — B Bo3pacTe 180 cyr.

43. BogouemenTHOE OTHOMIEHHe GETOHHON CMeCH AOJKHO ObLiTh HE
Gonee %35 ansi Gerona Mapku Mps 300 u 0,5 ana OGerona MapkH
Mps 200.
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TaG6auna 8

% MacCH LeMeHTa

HUH J00aBOK,
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Texuonormuecks® xoshPHNEEHT NPE AOSHPOBKE ROG2BOK, % MacCCH NEeMeNTa
HH

Ge-
TOHa K MOMEH-
TY DOCTHXKE-
HHSL IpOeKTHOR
MapKH, CyT
180

Boapact

28
90
180

TIpoekTHasn
MapKa 6eToHa
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200—300
150

200—300

150

‘Temnepatypa
rpysara, °C

Or —1,6

Ho —15

no —3

Or -3,1

28
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180
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44. TloaBuxuocTh GeTOHHOM CMecH, HasHayaemMass B COOTBETCTBHH
¢ Ttpe6osanusmu rnasu  CHuIl I1I:15-76 wu mpyrux HOpMaTHBHBIX
LOKYMEHTOB, JIOJKHA COOTBETCTBOBATh TEXHONIODHYECKHM OCOGEHHOCTSM
KOHCTPYKIIMH M UMEIOLIAMCS CpeACTBAM TPAHCNOPTHPOBAHHSA, YKIaAKU
% ynJaoTHeHuws OGeToHHON cMecH.

TpebGyemass nOABHKHOCTL GETOHHON COMECH NOJKHA O0GeCNEYHBATHCH
ADH ONTHMAaJbHOM IVt HNaHHBIX MATEDHAJIOB COOTHOIIEHHH MeXJy Mell-
KHEM M KPYHEIM 3alOJHUTEJNEM B COCTaBe OGeToHa C BBeficHHeM B Oe-
TOHHYIO ©OMech mracmubuuupyomeff KoGaBKH,

Ilpu BBeReHUM KOMIUIGKCHBIX -~ KOGABOK ¢ BO3LYXOBOBJIEKAIONIHM
KOMIIOH@HTOM TOJABHXKHOCTL OCTOHHON CMeCH MQXKeT OLITh YyMeHblleHa
Ha 2—3 CM '0CajJKH CTaHEAPTHOTO KOHYCa NPOTHB TPeOYeMOil mpoeKToM
BEJHYHHEL

KomyuectBo n06aBOK, B COCTaB KOTOPHIX BXORHT BO3AYXOBOBJEKA-
fournft (rasooGpasyiouinii) KOMIOHEHT, HA3HAYAIOT M3 YCJOBHA, YTOGH
KOJINYeCTBO BOBJIGUEHHOIO BO3JYyXa B GeTOHHON CMeCH He MPEBLINIANIO
5%. KonuuecTBo  BOBJIEYEHHOIO BO3aYXa onmpeiensieTcd 10
T'OCT 4799—69.

45, Kommnecree nnacrudunupviomiet W BO3TYXOBOBJAEKaowEH
(razoo6pasyioulefi) n06aBOK HeOOXONHMO BLIOMPATh MCXONS U3 MHHe-
paNIOrH4ecKoro cOCTaBa IEMeHTa, TpeGyeMbix TeXHOJOrMUYecKHX napa-
MeTpoB GeTOHHON CMeCH H YCJIOBHI TBepIeHHS 6€TOHA, UMes B BHAY, uUTO
YBEJNHYEHHE KOJHYIeCTBa MacTHOHUMPYIOMKX 106aBOK BeleT K 3a-
MeJIeHHI0 Habopa MpoYHOCTH GeTOHAa Ha HA4aNbHO# CTajiuu TBEpACHWS,
a yBeJWYeHHE KOJHMYECTBA BOBJIEYCHHOTO BO3AYXa BLHI3BIBAET CHHXKEHHE
TIpoyHOCTH GeToHa.

4.6. Pacxon meMeHTa Ha 1 M3 GeroHa BO BCeX CAyuasX He JOJIKeH
npeswmaTts 450 (xr.

47. leny non6opa cocraBa GeToHa COCTOMT B TOM, 4TOGH, cobuo-
_nast Tpe6OBaHUA NO COMEPXKAaHMIO B GeTOHe HEMEHTa, BOJEI, BOBJEYeH-
HOTO BO3XyXa M JN06aBOK, HAafTH Takoe COOTHOIIEHHE COCTABJSIONIHX,
npH  KOTOPOM:

obecieynBaencst yA0O6OYKIaAHBAEMOCTh GETOHHOM CMECH, COOTBRT-
CTRYIOLIast TNPHHSTOMY CNOCOGY H HMEIOUIHMCS CPEACTBAM VIJIOTHEHHS
6eTOHA H TEXHOJIOTHYECKHM OCOGEHHOCTAM KOHCTPYKIHH;

TapaHTHPYeTCSI BO3MOXKHOCTH NpuoGperenns Oeromom Tpebyemoit
IPOEKTOM NMPOYHOCTH HA KAMKJIOM TEXHOJOIHUCCKOM 3Talle;

pacxojl UeMeHTa W BOJAE MHWHMAJBHBIA M3 BO3MOMCHOrO AJA
JaHHBIX _MaTepHaJIoB.

CocraB GeroHa moAbGHPAlIOT #Ha OCHOBARHHH:

NPOEKTHON MapKH OeTOHA;

rapaHTHPOBAHHOH MapKM MW AKTUBHOCTH LeMeHTa;

TpeGyemoii ymoGoykJaanbiBaeMOCTH GETOHHOM CMecH;

NJIOTHOCTH TIeCKa H HleGHS, ONpefeNeHHBIX IPH HCMBITAHHAX 32moJ-
HuTenell.

4.8. OpHeHTHPOBOYHYIO BEJINYHHY TDE6yeMOoro BOAOLEMEHTHOrO OT-
Howenns B/ pexomenayeTcsi ompexeaste mno dopmyie

0,23 Ry + 100

(1)

rie Rp—Mapka uAM aKTMBHOCTh ILEMEHTa;
R — mpoektHast MapKa GeTOHA NMpPU CXaThuK wiaw Tpebyemas pac-
yeTHAS MPOYHOCTb GeToHa (cM. M. 4.2 HACTOSWEro pasjuena).
4.9, OpueHTHPOBOYHO pacxon Boasl Ha 1 M3 GeToHHolf cMecH c
naacTUHPHUHpYyOWEd 106aBKOf B 3aRHCHMOCTH OT KpymHOCTH melug u
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TpeGyemolt ymoGOYKAAALIBAEMOCTH  GeTOHHOA CcMeCH {peKOMEHIyeTcs
onpepenste no Taba. 10.
Tab6anxua 10

Pacxof Boxw, J, Ha 1 M® GeToHHOR cMmecu npu  TpeGye-
MOt YHOGOYKAaNEIBAEMOCTH, CM OCAJKH KOHYCA
KpynsrocTb me6-

BR, MM

1—2 3—4 l 5—6 7—8 9—10
5—40 155 160 165 170 175
5—20 165 170 175 180 185
510 175 180 185 190 195

4.10. Pacuer cocTaBa GeTOHa NPOHSBONAT HA OCHOBE TOJIOXKEHHS,
4TO cyMMa alCOMIOTHHIX OGHEMOB COCTAB/SIIOLIMX MaTepHanoB paBHa
1000 n (I M3) MAOTHO YAOKEHHOA GeTOHHON CMeCH.

4.11. KosuuecTBO IIacTHOHUMPYIOIEro KOMIOHEHTA B COCTaBe KOM-
TUIGKCHOW 106aBKH BHOHpaeTcA € 'ydeToM (pekomenaanuii m 3.12 mu
Ta6a. 5—6 ,Ja ocHOBaHMH mPOGHHX J1aGOPaTOPHHX 3aMecoB To 3¢-
tdexTy maacraduxaumny.

KonnuecTBO BO3AYXOBOBNEKAOUIEr0 KOMIOHEHTA Ha3HAavYaeTos ¢
0043aTe/LHBIM  OTpPENeNeHWeM  BO3XYXOCONEPKAHUA GETOHHOA CMECH.
Has mpobHbix 3amecos B Hauaje nopfopa GepeTcs MIHHMAanbHOE KO-
JHYECTBO BO3LYXOBOBJEKamNlelt A06aBKE, KOTODOE YTOUHSETCS mocae
ONMpefie/IeHHST KOJINYeCTBAa BOBJACICHHONO BO3AYXa.

4.12. Tlpu mop6ope coctaBa 6eTOHA M AJA M3TOTOBJEHHA KOHTDOJb-
HBIX 00pa3uoB GeTOHHEIE CMeCH JaGOPaTOPHHIX COCTABOB PEKOMEHLYeTCs
NPHrOTOBJATL B NPOH3BOACTBEHHOM GeToHOocMecHTene. Beronuoie cMech
€ BO3JYXOBOBJNEKAIOUIHMH RoOaBKaMiw HeoGXOJUMO NPHTOTOBJATE TOMb-
KO B MPOHIBOACTBEHHOM O6eTOHOCMECHTese NpHW CTPOrOM KOHTpOJe JJH-
TeNBHOCTH TNeDeMelINBaHHS CMeCH.

413, 3 6eroHHOl cMecH MOZO6PaHHOrO COCTABA HATOTOBASIOTCS 06~
pasubl, KOTOPbleé XDaHATCH B KOHTAKTE€ ¢ BEUHOMEP3JbIM TPYHTOM HJM
B XOJIOAMJBHON KaMepe c Temmepatypoil, cooTBeTcTBYylolLLei TeMnepartype
BeunoMepanoro rpyura. Cpox TBepIEHHS YCTAHABAHBAETCS PaBHBLIM
BpPeMeHH, K KOTOPOMY HeoGXOAMMO, COIJIACHO MPOEKTYy Opranu3almu
paboT, MONYYHTH INPOEKTHYIO INPOYHOCTH GeTOHaL

H3 aroit ke GeTOHHOH CMecH OAHOBPEMEHHO H3roTOBJSIOTCH 06-
pasiubl S ompefeneHHss Mopoaocrtofikoctd mo T'OCT 10060—76 u
BojoHenpouuumaemocty no I'OCT 12730.0—78.

414, Temnepatypa mnpHroTOBJsieMOll GeTOHHON CMeCH MHa3Haua-
eTcs CTPOHTENIbHOI JMabopaTopHCit B COOTBETCTBHH € TNMPHHATLIM CNOCO-
6oM OGeTOHHPOBAHMS C YYETOM KOHKpPETHBHIX YCJOBHH MPOM3BOACTBA
pa6or, TeIVIONOTePh NPH TPAHCNOPTHPOBAHHH, NepPerpyske M YKJajxe
CMeo® H JIPYrHX TEXHOJOTHUEeCKHX OMepalmufi H BO BCEX CAYdYasix He
JomxHa npeBmmats 35°C. )

Jns HazHaueHMs TeMnepaTypel MpHroToBasieMoft Gerommoft cMecH
C YUETOM TefIONOTEPDb PEKOMEHIYETCH TOMAb30BATHCH OPHEHTHPOBOMHBIMH
JlaHHBIMM HoOMorpaMMbl (pHc. 4) ¢ moclepyoomieit mnposepkoi#t dakru-
YecKOl TEMNEPATYpHl €MECH ONBITHHM ITYTEM.

4.15. Jlna moJsryuenuss GeToHuoff cmecH ¢ 3afaHHOl TeMmepaTypoit
noforpenaeTcss BOJa HWIH pacTBOpLl jloGaBoK paboueit KOHUEHTpanmy,
HO He Gosee ueM N0 40°C — npH npuMeHeHWH AOGABKH, cOpepKaiiefi
MoueBHHY (H3-3a ee pasjloxeHAA Npu OGoJjee BHCOKOR Temnepatype),
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1o 60°C —npu HCNOJB30BaHMH GLICTPOTBEPAEIOILErO MOPT/IAHAEMEHTA,
1o 80°C — B ocranabHbBix ciyqasix. Ecau 3TOro OKaxKeTes HEAOCTATOWHO,
HOLOI'PEBAIOTCA 3aMOJHHTEMH (B MepBYIO oyepelb IeCOK).

4167 Tlpn npuroToBneHHu GeroHHOM cMecm © Tozorpetoi BOROH
WIH pacTBOpaMH ROGaBOX Ha XOJOAHBIX 3aMOJHMTeNsX CHadana sa-
TPYKalOTCH 3aIOVIHHTENH M PaACTBOpPH A06aBOK paboyefi KOHUEHTPALIHH,
a JIocae UX TNepeMElIHBanHs B TeueHue 0,5-—1 muH — meMeHt. O6ulas
JJIHTEJIbHOCTh TepeMelInBaHUs GeTOHHOH CMegH B 3MMHee BPeMsi ROJXK-
Ha ObTb yBeaHyeHa B 1,5 pasa.

Y
A N ;on
Lug ¢ Cem, L
) / / / / 40
L 90 -}
1 -
Q 10 J
— do
-10 p
/ / -20 __‘ 20
0 =70
/ -0
15 30 45 60 120 T, Mun
Puc. 4. Homorpamma nas HasHaueHHS TeMmepaTypnl GETOHHOH CMecH
t ou— TeMmepatypa .GeToHHONl CMecH mocie Nepemels¥Banus; f oryn TeMneparty-

pa GeTOHHONl cMecH 10CIe YK/IaiKH; fH p TEMOEPaTYPa HaDYIKHOTO BOBAYXA: T—
BPEMS TPAaHCNODTHPOBAHHAS, NEPErpY3OK, YRAAAKH

4.17. B uensx YCKOpeHHs TBepHNEHHA W INpeJOTBPALIeHHs mpexie-
BPeME@HHOTO 8aMOPaXXMBAHHA O6eTOHAa, BLIEPXKHBAEMOTO  CIIOCOGOM
TepMOCa, B KOHTAKTe CO CKaJbHLIM HAH JPYFHM HEMPOCAJOYHBIM BeY-
HOMep3AbIM TPYHTOM, MCMOJB3yeMBIM MO I NpHHUHNY, a TakXe ¢ JIo-
6bIM BEYHOMED3JAbIM TPYHTOM, ucloab3yeMbiM no 11 npuuuuny, Temne-
parypa GeroHHOR CMecn TpM yKJIajKe AOMXHAa OHTh He ‘Menee 15°C.

4,18, JInsa BBefeHuss B GeTOHHYIO CMeCh HECKOJLKAX BHJOB Ao6a-
BOK NPUrOTOBAACTCS O6UMIA pacTBOp joGaBok pafouedl KOHUEHTPALWH,
B KOTOpHI KaxJas no0aBka BBOJAMTOS B BHJAE KOHUEHTDHPOBAHHOIO
pactsopa. IlpuMep pacuera ofllero jpacTBopa Ro6aBOK pa6odeft KOH-
UeHTpallid TNPHBEAeH B IpmI 5.

4,19. BeToHHYI0 C€MeCh MOXKHO TpPaHCHOPTHPOBATL B aBTOOETOHO-
CMecHTeNsX, AaBTOGETOHOBO3aX, chelHanbHLXx OYHKepax, nepeBQ3HMAEIX
aBTO- HJIM KeJESHONODOXKHEIM TDAHCIONTOM, ARTOCAMOCBANAY,

22



Bce TpaHcmopTHEE CpeACTBA JOMKHBEL OGecreyiBaTh doxpaHemie
OZHOPORHOCTH NepeBO3HMON OeTOHHOH OMECH, HCKJIUATh TNoNnajaHue
B GeTOHHYIO cMeCb arMoc(epHbBIX OCaAKOB, IMOTEPI0 CMECH HJH ee
COCTABJAAIOIMHX B MYyTH, 4 Tak:ke 3aWHILaTh CMeCh OT Tell/IONOTEPD.

4.20. D¢deKTUBHBIM CPEICTBOM AJs TNIPHMOTOBJEHHS GeTOHHON
CMECH H TPaHCMOPTHPOBAHMT ee Ha Jajblye PACCTOAHHUS ABJSETCHA
aBTOGETOHOCMECHTeNb, IIPH HAaNHUMH CYyXMX 3anoJHHTesNed (c BJAXK-
HoCcTbi0 TNecka He 6osee 3—49% u webua go 0,5%) B aBroBeToHOCME-
CHTeJIb 3arpyKaloT CYXYI0 CMeCb, BEMsl TPAHCIOPTHPOBANMS CYyXOH
CMecH He orpaHudeHo. Bomy nzam pactsop n006aBoK pafouyeil KOHLEHT-
pauun BBOAAT B GapaGaH cMecHTesss Iepel pasrpyskofi GeTOHHOH
cMecd. [TpuMeHATD (BaAXKHBIE 3aNOJHHTENN AJS NPHIOTOBICHHS GETOH-
HHIX OMecefl M TpAaHONOPTWPOBATb HX HA CTPOYTENbHble OGBEKTHI
aBTOGETOHOCMECHTE/IAMH MOXXHO TOJILKO NPH  CTpOroM JaGopaTOPHOM
KOHTpOJIe M IIPH YyTeI/ieHHH CMeCHTeabHOro 6apabaHa B COOTBETCTBHH
¢ «PykoBoJacTBOM IO mpoH3BOACTBY GeToHubix pabor» (M., Crpofins-
nzar, 1975).

4.21, Yao6oykaaanpiBaeMocTb GETOHHOI CMeCH Ha MeCTe MPHIPOTOS-
JIEHHS] PeKOMeHIyeTcss NPOBEPATb He peKe YeM dUepes Kaxasle 2 o,
OHa MOXKET OTJHYaTbCAd OT 3aJaHHOK He Gojee 4YeM Ha -1 cM ocaixu
KoHyca. B npouecce npurotoBnciis GCTOHHOR cMecH 11e00XOAHMO
PeryasipHo  LPOBOANHTH KODPEKTHPOBKY  IIPOH3BOJCTBENHOrO coCTaBa
GeToHa B 3aBHCHMOCTH OT (aKDHUeCKOH BJAXKHOCTH 3anoJnuTesnel ¢
TeM, YToObl obecreyutb TpeGyeMylo yA000YKJIAABBAEMOCTb H NOCTOSN.
CTBO BOJIOLEMEHTHOMO OTHOLICHHA,

Job6aBnaTh BOAY HAH pacTBOp nobGaBoxk paboueli KOHIlEHTpAUMH B
roToByi0 GETOHHYIO £MeCh Ha MecTe YKJAaiIKu AJAA KOMIOGHCAUNH MI0Tepl
MOABMKHOCTH 1B IipoLecce TPAHCHOPTHPOBAHHA KATErODHUECKH Bampe-
1aeres.

PaGoTa GeTOHOCMEUHTEJBHOrO y3ja [0 IPHTOTOBJIEHHIO GETOHHOH
CMeOH JO/MKHA OLITb TecHO yRfA3aHa ¢ TEMNOM YKJAAKH H YIJFOTHEHHS
6eToHa B KOHCTPYKUHI

5. MORATOTOBKA OCHOBAHUHW ®YHIAMEHTOB

5.1. Ilpn mo6oM mPEHIMNE HCIOJB30BAlHS BEUHOMED3JBbIX [PYHTOB
B KaueCTBE OCHOBAHMH 3AaHMH H COOPYXKEHHH B MNPOEKTe JO/KHLI
NpeAyCMaTPHBATHCA MEDPONMPHATHA [0 HHXKEHEePHOR NpeAllocTpOedHOoH
NOANOTOBKE TEPPHTODHH, BHINOJHEHHE KOTOPHIX JOMKHO 0BeCreuuTL
COXpaHEHHe pPAacyeTHOTO TeMICDATYPHOTO peXHMa TIPYHTOB B OCHOBAa-
HHH.
5.2. IlpeamoCTpoeUHYI0 NOArOTOBKY OCHOBAaHHS HEOGXOAHMO OCY-
LWIECTBJSATD B CTPOrOM (COOTBETCTBHH ¢ TPOEKTOM NpoH3BoAcTBa paboT
H ¢ yyeToM peKoMeHAanmii na. 5.3—56.13,

53. Cnocofrt MOATOTOBKM OCHOBAHHS MNpPH HCNOAb30BAHHU TPYH-
TOB B MEP3JOM COCTOSHHH MOIYT 3aK/I04aTbCA B [OHHXKEHHI TEMIIe-
paTypsl TPYHTOB 'OCHOBAHHS, HPOMCpAa’KHBAHHH 6o OTAGMbHHIX TaJbIX
YYACTKOB {JIX MOBHILIEHHH BepXHEH rpaHuisl BeYHOMEP3JbIX TPYHTOB.

TIpn HCnoib30BAaHHE TPYHTOB NO | TPHHIMIY BO3MONKHO IOHHXKe-
HHE TeMNepaTyphl BEYHOMEP3JBIX TPYHTOB C UeJbio MNepeBoja MX U3
NJIaCTHYHOMC3JIOTO B TBEPAOMEP3JNOe COCTOSIHHE,

5.4. Tlpy Hcmonb30BaHMH TPYHTOB B TAJOM COCTOSHIN  PEKOMEH-
AyeTcs NPeABAPUTEJIHHO OTTAHBATL Mep3Jble DPPYHTH  (AOTYCKAeTCS

OTTAHBAHHE ATHX TPYHTOB N B fIEPHOA 3SKCOJAYAaTAUMH 3AaHUSL ML
COOpYKeHHs).
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5.5, las yayulleHHs yCJAOBWE TBepjenus GeToHa dyHAaAMEHTOB
H KOMMYHUK3UH# B 30He JeATENLHOrO CJ0f B NPOEKTE NPOM3BOACT-
Ba paboT MJOMKHEL OHTb [NPeLYCMOTPEHHl MEPONpPHSTHSI 1O 3a-
6naroppeMeHHOlt 3amuTe (B TeNJOe BpEMsi roja) MOBEPXHOCTH yvacT-
KOB 3aCTPOHKM OT INPOMODaXKHBAHHA TpPyHTa C HACTYNJIEHHEM XO-
JIOJI0B,

5.6. TIpn oO6HApYKeHHH KHJBHOrO JbAa B npouecce paspaboOTKH
KOTJIOBAHA €ro cjaeAyer YyAaJuTb Ha TayOuHY He MeHee 1 M HHXKe
OTMETKH HOZOWIBBI (DYHZAMEHTA ¢ NOCTSAYIOIUHM 3aNOJHEeHHeM Ma3yxH
CBHITYdMM IteCKOM C TpaMGoBaHHEM.

[Tpr mosABneHHH B KOTJAOBAaHE INYHTOBHIX BOJ HX ®Eo6XOAMMO
OTBECTH 3a Mpelesbl OeTOHHPYeMOH KOHCTPYKIHH, KOONTHPOBATb HJIH
NpHMeHMTb BOAONOHHKAIOUIHE YCTPOiCTBA.

5.7. Tlepex yxnmagxoit OGeTOHHOH CMeCH HWJIH IepeJ  YCTaHOBKOM
COOPHBEIX 2/1eMeHTOB _(PYHIAMEHTOB HeoGXOLHMO:

OYHCTHTb OCHOBaHHe OT HaJeMW, CHera, TDs3H, WMYycopa;

YAQAHTh HJMCTHE, DPACTHTEJNbHBE, TOpP(AHLIE II MPOYHe TPYHTH
CPraHAYeCKONo IIPOHUGXOKIAEHHS;

3AMOJHUTE [IOCKOM ¢ THIATENTHHRM  VINOTHEHHeM rrﬂpe601pm m_‘p‘yHTa
HUXKE MPOEKTHRIX OTMeHOK;

yAaduTh NPOAYKTH BHIBETPHBAHMS WM PLIXJAYIO CKaly CO CKaJbHOTO
OCHOBAHHA;

TPEIIMH B TPYHTe WupHHOK A0 10 MM 3anoJHHTb LEMEHTHO-
necyaHbIM pacTBOpoM, a 6osee 10 MM — GETOHOM.

5.8. OcHoBaHHe, MOArOTOBJEHHOE MOJ YKJAaAKy OeToHa (KOTJIOBAH,
CKBaXKHHA, TpaHIled H T. NI.), AOJXKHO OBITE HaJeXHO 3allUUIEHO OT
OTTaHBaHHS B TemJOoe BpeMs Trofa M ©OT IoNafaHus arMmochepHbix
0CaJIKOB; TPYHTOBBIX H MOBEPXHOCTHBIX BOA. JlONYCKaeTCs NPOMOPANH-
BaHWe T'PYHTA OCHOBAHUA O TeMIepaTypu He Huxke —10°C,

5.9. IIpucrymaTh kK NpPOHM3BOACTBY GETOHHHIX paGOT B BeYHOMEp3-
JBIX TPYHTax JonyckKaeTcd JIHIUB B TOM CJaydae, Koria Mep3JoTHO-
FPYHTOBBEIE YCJOBHSI OCHOBaHHS COOTBETCTBYIOT MaHHHIM IIPOEKTA.

5.10. BeronnpoBaHne, KaKk NPaBHJIO, PEKOMEHRYETCH TMPOH3BOAHTD
B pacmop ¢ BeYHOMeP3JbIM TIPYHTOM, NpHYEM pa3Mepbl KOTJIOBAaHA,
CKBaXXHHbI, TpPaHUIEH AOJKHL COOTBETCTBOBATH rafapuraM KOHCTPYK-
nan. lasi vyactell KOHCTPYKLMH, MPOXOASILIMX 4YepPe3 AKTHBHYIO 3OHY
TpyHTa H BHIXOASUIHX Ha JAHEBHYIO [OBEPXHOCTb, a TaKKe IpH HEBO3-
MOXHOCTH ofecrneueHyst COOTBETCTBHA [Pa3MePOB KOTJIOBaHa raGapuram
COODYKeHHsi (B CHIIYYeMEp3JblX MNPYHTaX, NPH HAJHYKH KHJIBHBIX
BOA H T. i) peKOMeHAyeTCA ycTpaupaTp omajy6ky. Cobevmyio ona-
JY6KY 'HeoO6XOAMMO 3aUIMilaTh CO CTOPOHb 6eTOHA NJVIEHOYHBLIM MarTe-
pwajoM BO H3bexanme ee MPHMEP3aHH K OETOHY.

5.11. CocrosHune ocHOBanms, Ha KOTOPOE YKJIajbiBaeTcsi GeTOHHas
cMeCh, a TaKWe ¢noco6 VKJAaAKW 1 MOCASAYIOLlero BhiAePHHBaAHHUS
6eTOHa AOJIKHBI HCKJIOUaTh BO3MOXKHOCTh 3aMep3aHus GeTona 10 Ha6opa
HM TPOYHOCTH, YCT2aHOBJEHHOH NPOEKTOM. VY/IOxeHHBIH GeTOH ROJKEH
WCKAIOUATh BO3MOKHOCTL TIPOTAMBAHHA NPYHTAa OCHOBAHHSN, He NpeAyc-
MOTPEHHYIO T)DOCKTIOM.

5.12, nss yMeHblleHHsi TPOTAaHBAHHS H YCKOpeHHS BOCCTHOBJIC-
HUS MEPANOTHOrQ DEXrva FPYHTAa MpH NIACTHIHOMED3JBIX TI'PYHTaAX
OCHOBAHHA pEeKOMEHAYeTcs YCTpPAauBaTh CHCUHAJBHYIO TeIIOU3O0JISILH-
OHHYI0 TOATOTOBKY. B Hell HeT HeOOXOJHMOCTH nPH .OCHOBAHHM H3
HEIPOCAZOUHLIX CKaJbHBIX DPYHTOB (HE3aBHCHMO OT HX Mep3JIOTHOTO
COCTOSIHHA). Y CTPOHCTBO TEMJIOA3OAALHOHHON NOArOTOBKH COCTOHT B

CIAeAYIOUIEM: TIOBEPXHOCTh OCHOBAHHS TIOKpLIBAeTCsf CJOEM  CYXOro

' - - i
{cuinyuers) neexa tonmumicft 5—I10 oM © NOCNERYVIOMIMM VNAOTHERUEM,
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Honyckaeress ycTpolcTBO TEIOH30MANHOHHOMN TOArOTOBKH M3
KepaMauta ciaoem 5—10 cm.

5.13. BeronnpoBaHHe peKOMeHAYyeTCs HaYHHATh Cpasy Ke Tnocxe
OKOHYAHHA NOATOTOBKM .KOTJIOBaHA M BecTH Ge3 imepepeiBa ¢ THIAaTeb-
AbiM BUOPUYNIOTHEHHOM CMeOH. 1IDW BHIHYXJIEHHBIX TepephiBax B Ge-
TOHUPOBAHHM TOBEDXHOCTb 6eTcHa pPeKOMeHAYeTCs SallMilaTh OT 3ar-
vsisHeHuH, aTMoc(epPHBIX OCaZKOB W 3aMEp3aHHA,

6. MPON3BOACTBO PABOT NO BETOHUPOBAHHIO
PYHIAMEHTOB H KOMMYHHKALLHA

6.1. PexoMeHmanMH HacTosiero pasfena PywoBoacrsa ompejeds-
10T 0cOGCHHOCTH NPOW3BOACTBA GETOHHHIX pPaboT HO YCTpoHeTBY Mac-
CHBHBIX  MOHOJHTHBIX ¢yHAZaMeHTOB, OypoHaGHBHEIX cBaii, OBai-
cTon608 M cBai-060JI04eK, 3afeJbIBAEMBIX B CKaJBHbIE H KpYNHOGJ0Y-
HbBle TPYHTH, a Takxke OCOGeHHOCTH GeTOHHPOBaHHA OGJEeNOK TOHHeNel
H3 MOHOJIHTHOrO GeToHa.

6.2. Buibop cmoco6a mpoussofcTBa paGoT NO/MKEH NPOH3BOAHTHCA
Ha OCHOBAHHH Pe3yJbTaTOB CPAaBHEHHMs] TEXHHKO-3KOHOMIIYCCKIIX IOKa3a-
Tellefl ¢ y4YeTOM MAaKCHMaJbHON HHAYCTpHAJN3AaUUI NPOH3BOACTBA 1
COKpallleHHSl CPOKOB CTPOHTEJBCTBA,

Bo3BeneHue MOHOJNUTHBIX (PyHAAMEHTOB

6.3. DBerommpoBanpe MAacCHBHHX (YHIaMEHTOB Ha DBEUHOMEDP3JIBIX
IPYHTaX MOXET ITPOH3BOJIUTLCS METONOM TEPMOCHOTO BbiAEDKKHBAHHA,
B TEIJIAKaxX, ¢ INpHMEHEHHeM 3JeKTpOoTepMoo6paboTkn 11 NPOTHBOMO-
PO3HBIX nodanox B cootsercTBMH ¢ am. 2.7, 2,8. TIpiMeHeHHe mapo-
nporpeBa He jonyckaercs. Bo Bcex cayuasx rpum atoM Tpebyercs
ofecneunTs 3afaHHLIA TeMllepATYpHBIE pPeXHM TIPYHTa  OCHOBaHHH.
IMpumetenne XHMRUECKHX - AOGABOK PEr/IAMEHTHPYETCS NOVIOXKEHHSAMH
pasfienoB ,2 u 3 Hacrosiuero Pyxosoacmsa.

6.4. MaccuBHble GeTOHHBIe (yHZAMEHTHl BO3BOISITCA Ha Helpoca-
"HNOYHBIX ‘H CKaJbHHX IpyHTaXx. UIpH BO3BeJeHHH MacCHBHLIX OeTOHHBIX
R xene306eTOHHBIX (GYHAAMEHTOB CJeAyeT «YASIATH ocob0e BHUMaHHE
PETyJHPOBAaHHIO TEMIEPATYPHONO peXHMa GeTOHAa ¢ HeJblo Helomylle-
HHS OMACHOTO TPEIHHOOOPA30BIHUA B COOPYKEHHH B NMEPHOAH CTPOH-
TeNbCTBA H SKCIAYATAalHH, a TaKKe BO3MOXHOMY TeNJOBOMY Bo3Zefi-
CTBHI0O MAacCHBHHX (YHIAMEHTOB Ha OCHOBAHMA  GAH3JIeXKALLHX
mocrpoek mpu | mpHHIKNE HCNOML30BAHHT BEUHOMEP3JLIX TPYHTOB.

6.5. IlpenorBpaienne TpemuHoo6pa3oBanns B GeTOHe OT TeMMepa-
TYPHHIX BOSAeficTBYMEt WIM JOBENeHWE ero [0 MHHAMYMa ROCTHTaeTcst
NPABUJLHEIM COYETAHHEM KOHCTDYKTHBHBIX M TEXHONOTHUECKHX Mepo-
NpuATHA, OCYIUECTBJISEMHX IPM NPOSKTHPOBAHHH M  CTPOHTEJBCTBE
COOpYXEHHSI, C 'YUETOM TEeXHHKO-IKOHOMHUECKOH 11enecoo6pasHOCTH.

6.6. K TexHosOrMYeCKHM MEPONDHATHAM, OCYIIECTBASEMHIM DU
CTPOUTEJNBCTBE H MPOH3BOACTBEe GETOHHBIX PaGoOT, OTHOCATCS:

a) HCMOJb30BaHHE UEMEHTOB ¢ YMEDEHHBIM TeIJIOBLHIAEJEHHEM;

6) cHuKeHMe COXepiKaHHA ueMeHTa B OeTOHE, mpHEMEHEeHHe MJiac-
THOHUHPYIOIMHX H BO3AYXOBOBMEKAIOMUX H06aBOK, HCMOAL3OBAHHE
BO3MOXHO GoJiee KDYIHODO S3aTOVIHATENS, NONONHUTENLHOE BTallJIMBA-
HHe KaMHA B OCTOHHYIO icMechb H T. I}

B) CHIDKeHHe TeMIIePaTypH COCTaBJAIOIAX GeTOHHOM CMECH B
TeNALIA TNepHOJ Toja;

25



I) HCKYCCTBEHHOE OXMamAeHHe YJIOKeHHOro GeroHa;

1) 3amHTa noBepxnocTelt GeTOHA OT NCPEOXNAXKASHHS H COJNHEY-
HOA pajuanumy,

€) yCTaHOB/eHHEe ONTHMAJbLHBIX CPOKOB MEPEKPHITHA 6JIOKOB Bhillie.
JIeIK AL AV,

%) cofmojende mMpeGoBaHHA TNO TEPMOBJAXKHOCTHOMY YXOHLYy 3a
CBEIKEYNOMKEHHEIM  GeTOHOM;

3) MOBBILIEHHEe OIHOPOJHOCTH GETOHa 3a CYET HCIOJNb3OBAHHSA HAH-
6oJee COBEpUIEHHON TEXHOJOIMH NPOH3BOACTBA OeTOHHHIX pafoT Ha
BCEX ‘€€ CTaJUsX, BK/IOY4s M MNOJYYEHHE BbICOKOKAYECTBEHHBIX 3amoJ-
HHUTeJeH.

6.7. Ilpu BO3BefeHMH MaCCHBHBIX OETOHHBIX COOPYXeHHH TpebGoBa-
HHSL O TeMIePaTYPHOMY DeXHMY YCTAHABJIMBAIOTCSA B 3aBHCHMOCTH
OT BHAA COOPYXKEHHS B COOTBETCTBHH. C {IPOGKTOM OpTraHM3alMH pa-
60T ™ BeJOMCTBEHHBIMH HCPMATHBHBLIMH JIOKYMEHTaMH.

6.8. Ilepen ykfaaxo# GeToHHOH ©oMecH HEOGXOAMMO TOATOTOBHTH
OCHOBaHHMe B COOTBETCTBHH ¢ TpeGOBaAHAMH (pasl. 5 HACTOAUIErO
PykoBoxacTsa. )

6.9. Deronupopanue MaccusHmx GhyHAaMEeHTOB ¢ I06aBKaMM-YCKO-
pHTENIIMH TBEDAEHHST ¥ NPOTHBOMOPO3HBIMM [106GABKaMH CJELYET BHI-
NIOJHATh B cOOTBeTCTBHH ¢ m. 2.7, 2.8, npelycMaTpHBast MePONPHATHS
M0 NPeLOTBPAleHHI0 MUIPalHy COJCH B TDHUJIEralontwil rpyHT.

6.10. Ilpu ykanagke OeToHHOM CcMeCH HeOGXOIMMO PYKOBOICTBO-
BaThos TpebGoBanusamu ragesl CHull 111415.76 ¢ ydeTroM pekoMeHpamuii
Hacrosmeno PyKoBOZCTBa.

6.11, ¥Yxaagky OeroHa cJeiyer HauMHATb CPas3y Xe MOCJHe OKOH-
YaHHA MOATOTOBKH KOTJNOBaHa M IO BO3MOXHOCTH BecTw 6e3 mepepniBa
¢ TLIATENBHEIM BHODOYIJIOTHeHweM cMecH. Ha BpeMs NepepHBOB fipH
YKJIaaKe NOBEPXHOCTL GeToHAa HeOGXOAHMO 3aUIMIATL OT 3arpsi3HeHHH,
aTMocepHEX OCafKOB M 3aMep3aHuM.

6.12, [Ipn yknaaxke ouepefHOro cnosi GeTOHHOH CcMecH HeOGXOAUMO
CTPEMHTbCSI K HaHMeHblleH IJOLAaAH OTKPHTHX MNOBepXHOCTeH. Bce
OTKPHITHE MOBEPXHOCTH YKJaIHBaeMOro (eTOHa cpady nocje OKOHYUAHHs
GEeTOHHPOBAHUSL M HA BPEMsSl NEPEPHIBOB POKOMEHAYeTCS TINATEbHO YK-
pLIBaTh  NAPOH3OJAIHOHHBIM MaTepualoM :(MOJHMEPHOR  MiIeHKOH,
TOJbIO, PYGEPORAOM M T. [.) U YTeINIATb B OOOTBETCTBHH C TeMJoTeX-
HHYECKHM PacCUeTOM.

6.13. Heo6xoaumo o6ecneynTb HAAEKHOCTb paboTH oGOpyROBa-
HHf N0 YKJIALKEe X YIJNOTHEHUIO GETOHHON CMECH,

6.14. 3agepxxH OpraHn3alHOHHOrO XxapakTepa IPH YKiaike Oe-
TOHHOW CMECH CHIDKAIOT MOABHKHOCTD H YXYAIIAIOT KayecTBO YIIOT-
HeHHst OeTOHHOM IKCMecH.

6.15. B KOHCTPYKUMSIX C TyCTHIM apMHPOBaHHEM IpPH YKJIajKe
cMecy HeoGXomuMo obecreyuTb THIATENBHOE BHODHDOBAHHE U YIUIOT-
HeHHe OETOHHOH COMeCH.

6.16. Beronuyio cMech ¢ BhicoTH oT 2 g0 10 M ciaeayer mnonaBaTh
MHBEHTAPHHMHA MeTaJJIMYeCKAMH (UM DPE3HHOBBIMH) XO00TaMH, KOTO-
pHe VCTAHABAMBAOT BEPTHKANbHO, a INoJaBaeMast GeTOHHas CMeCh
NOJMKHA SamoOJHATb BCe ceueHHe Xo00Ta.

Kouycurie 2BeHhA HHBEHTAPHEIX XOOOTOB MAOMXKHBI OBITH COOpHBIE
aaunoft 6001000 MM npu BHyTpeHHeMm auaMeTrpe xo0b6oTa, B 3—4 pasi
npeBHIIALIEM HaHGOMBUIYIO KPYTHOCTb Me6HA (rpasus).

6.17. Tlpu mo6om crnocobe mnonauu GeTOHHOH cMecH B ONMaJay6Ky
BHICOTZ CBOGOAHOrO cOpACHBAHAS He HOJKHA MPEBHIIATh 2 M.

6.18. Berornyio oMech mpH HEOGXOAMMOCTH OETOHHPOBAHHA KOH-
CTPYKWH#l BHCOTOR AC 5 M, Tommuuoft 400 MM u Gofee pDeKOMeHAyerT-
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¢ yKaAanulBaTh C nojauelil HEMOCPEACTBeHHO M3 6albH HAH GeTOHOBOAA
cBepxy. ' IIpH HaAWYHp MepexpeLIMBAIOMIHXCA XOMYTOB, BHI3HIBAIOLIHX
paccaoeHde GETOHHOM CMeCH NPH ee NAfieHHH, a TaKXe TNPH TOJILKHE
KOHCTPYKiHM MeHee 400 MM yKIagKy cClAefyeT NPOH3BOAHTL CITOSMH
¢ mopamef CMOCH YCPCS ORHa, jyCrpadpaemsie B ONAJNyOKe:

-6.19. Oast momauyn GeTOHHON CMeCH K MeCTy YKJaAKH MOryT OEHITb
HOMIOJIb30BaHE DEeTOHOYKJAaAwnKH, 6aibd, OeTOHOHACOCHI HJIH NHEBMO-
yxnapamki. [Tpy sToM BHA nmojAayd GeTOHA 3aBHUCHT OT Ce30Ha OeTOHM-
poBaHHA. B 3HMMHHH TCDHOJ BpeMeHH OCYILECTBJAIOTCS MEPONPHATHA
N0 npelloXpaHeHHI0 GETOHHON 'CMECH OT ee 3aMOPaXKMBAHUA B INEPHOL
MojauH M YKJIaJKH.

6.20. Hauano GeToHnpoBaHHS KOHCTDYKLMH WIH €& yacTefl paspe-
LIaeTCsl TOMBKO INOCTe MPHEMKH OCHOBaHHs (MM paHee YJOMEHHOTO
yuacTka OeroHa) KomuccHeH, Ecmu Hauano GeTOHHPOBAaHHS 3ajepiKH-
Baerca O6osee ueM Ha | CMeHy, OCHOBaHWe WJIH paHee YJIOXKEHHBIH
y4acTOK O€TOHA INOAJIEXKHT NOBTODHOH MpHEMKe KOMHCCHEH, -

" 6.21. BeToHHyI0 cMeChb B MACCHBHBIE KOHCTDYKIHMH PEKOMEHAYeTCs
YKAaAbIBATb [OPH3OHTANBHBIMH CJHOAMH TOJILHHOKH 25—30 oM npd ye-
JIoBMH, YTOOH TeMnepaTypa OeToHa B YJOXEHHOM cJOe A0 NePeKPHLITHA
€ro CJAEAYIOUIHM CJOEM He ChHHzKaJach HHXe Aomyctumoil. TemmepaTypa
yaoxeHHoro 6eToHa K KOHIY OeTOHHDOBAHMS JOMKHA OHITh HE HHXe
YCTaHOBJEGHHOH pacyernoM.

6.22. Ilpefenbuelii MHTEPBAJ BPEMEHM MeXAY YKJAAAKOH OTAENbHBIX
cnoeB GeTOHAa B KOHCTPYKIIHM YcTaHaBjviBaeTcs sabopaTopHeil B 3a-
BHCHMOCTH OT YCJIOBHH C YueTOM ODHEHTHDOBOYHBIX [aHHBIX, YKa3aH-
HeIXx B Taba. 1l1.

Ta6auna 11

IpeneabHo AONYCTUMbIE
TemnepaTy%a VK-
712 ALIBaEMO! 6e: | uurepran BpeMmeHM MEXAY| HPOAOIKUTENBHOCTh  YKJAaK-
ToMHoft cmecu, °C YKJAaAKOH ABYX CA0eB KH CJiofl
5—10 1 y 30 mun 3u
10—15 1 y 15 Muu 2 y 30 mu=
15—20 45 MuH 2 u 15 Muu

6.23. Deronnas cmech JipH Tocje/yiollleM BblJepxusanuy OeTona
MOXeT OBiThb yJO:KeHa HA HeOTOrPeTYI0 CKady, HENYyYMHHCTHIA Mep3-
JBIH TPYHT HJH paHee YJOXeHHBLIH 6GeTOH, eCaAH IO pacyeTy B 30HC
KOHTAKTa Ha TPOTAXKEHHWH PacyeTHOro MepHoia BHIAGPXKHBAHHUs GeTOHA
Gyner ofecneuena temmepaTypa Bblile 0°C, TemmepaTypa yxJaajbiBae-
Moi#i GerOHHOH cmecH AodkHa ObiTh ne Menee 15°C. das npemorspa-
LUIeHHA 3aMep3aHHs G(eTOHa, YJIOKEHHOrO Ha HEOTOrpeToe OCHOBaHHe,
PeKOMEHIYeTCS NPHMEHATh OeTOHlible cMecl ¢ JOOGaBKAMH — YCKOPH-
TeNSAMH TBEPAEHUSA.

6.24, Temnmepatypa GeToHHOA cMeck Ge3 MPOTHBOMOPO3HLIX J06a-
BOK B KaXXAOM YVJOKEHHOM cJioe JOMKHAa GblTh He MeHee 3—5°C. B
ciayyae 3aMep3aHHA NOBeDXHOCTHOTO CJOs YJAOMKeHHOro O6eToHa wua
ray6uy 1—2 cM (nmpm TOMuIMHE YKJAALIBAaeMOro CJosl He MeHee
30 cM) HEOGXOMHMO €ro ACNOJHHTENbHO nNpcpaboratsh BRGPAaTOpaMH
U WPEeNOXPAHHTL OT AanbHefinero nepeoxjaxkueHHs. Ilpum mpoMepsaHuH
ynoxeHHOro 6eroHa Ha GOJbyI0 rAyOHHY 3aMep3LIHit GETOH AOJIKEH

ObiTh  yAajeH.
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6.25. Tlpn obuapymenun 6Gerona, samepsivero mo nabopa mpebdye-
MOHR NIPOYHOCTH, COCTaBJSET aKT, a KOMHCCHell ¢ ydyacTHeM [JIaBHOro
HHXKeHepa CTPOHTeJBCTBA M IVIABHOTO WHIKEHepa NpPOeKTa LPHHUMAIOTCS
COOTBETCTBYIOILlHE peHIeHHs © JajbHeHileM BeJeHMH paGoT.

6.26. Temneparypy O6eToHa 3aMepslOT B TOUKAX, YKA3aHHHIX B
NpoeKTe TPOU3BOACTBA paboT. I[IPOAOJKHTENBHOCT 3aMepOB YCTa-
HaBJAMBAETCA TPOEKTHOH oOpraHusanued.

6.27. Pacder TeMmnepaTypHOIo pexHMa GETOHHBLIX H KeJe306eTOH-
HEIX KOHCTDYKUH#I NpPOM3BOAHTCS IO METOMHKAM, H3JI0XKEHHHM B
«PykoBOACTBE MO 3uWMHeMY OGETOHWDOBAHMIO € NpPUMEHEHHEM MeTOAA
Tepmoca» (M. Crpofiusaar, 1975).

6.28. TepMuueckOe CONPOTHBJICHHE TENJOH3IOVIAHH Rmpm AJS BHCTY-
TAOUIBX HacTeli KOHCTPYKUHH MOXHO ONPEAEJHTb IO MPHI. 8.

6.29. IIporHosupoBanWe TeMIEpPaTYpDHOTO peXHMa MAaCCHBHEIX Oe-
TOHHBIX COCPYKEHHH MOJXKeT OCYILIECTBJATHCS METOAOM, H3JI0XKeHHBIM
B npua. 6.

6.30. Tenmnomoe B3auMOAeHCTBHE TBepAciomlero 6eTOHA JIEHTOYHLIX
$yHZaAMEHTOB INPOTHO3MpYETCs ¢ moMoubio IBM no MeToAHKe, H3JO-.
Wennolt B mpua. 6. B csyuae nomylienHs BOSMOXKHOCTH 0OGpasoBaHuf
npocnodKy nNporaHBaBMA (L. 1.2) ee BeJMYHHY JAS KaXMEOrO CJaos
TPYHTAa MOXKHO OPHMEHTHPOBOYHO ONPENENHTh NO YNPOLIEHHOH METOINKe
mo ¢opmyae

{1,05 Y6 (tl-l.ﬁ _ts.r) + L 3] 2— 10,05 Cu.r Yrp tcp.u.r z
h= — . @)

100

rie ye — obbemHast Macca GeToHa, KryMS;
{g.6 — HauaJbHasi TeMIeparypa OeToHa, °C;
t3.r — TEMIIEpaTypa 3aMep3aHus rpyHra, °C;
I — pacxox LeMeHTa Ha npHrotoBjesne | M3 GeTona, «r;
5 — remropbljenenne 1 Kr HeMeHTa K MOMEHTY 0GpasoBaHHS
OPOCJOAKH IPOTauBaHHA TOMLHHON A, KIK/kr; I=f
=0,5323;
Z — TOJIOBHHA TOJIIHHBEI CTEHKH JIEHTOYHOro ¢(yHAaMeHTa, M;
Cwu.r — YAennHasi TEIUVIOEMKOCTb Mep3soro npyrra, kIk/kr-K;
er—Oﬁ‘l}el\gﬂaﬂ Macca [rpYHTa B eCTECTBEHHOM COCTOSIHHH,
xr/m3;
tep..r. — CPEfHSA TEMHUEPATYPa MEP3AOro rpyHTa B 30HE TEIJIOBO-
TO BJMAHHA CT01062, “IC;
Yex — OOBEMHAss Macca cCKeJeTa TLpyHTa, Kr/m%;
W H Wy — COOTBETCTBEHHO CYMMAapHAaA (BJAXKHOCTL M KOJHYECTBO
He3aMmep3ie# BOAM B rpynre, %.

6.31, B paiioHax ¢ CYPOBLIMH KJHMaTHYeCKHMH YCJOBHSIMH, KOTAa
WPOEKTOM IIPEeAYCMOTPEHa IIOCTOSHHAS TelJOBas H3OAALWA HAPYXKHBIX
nmoBepxHOCcTeR GeToHA COOPYKEHHS, ee CHAeAyeT HCNOJb30BaTh B KadecT-
Be TeIIOOTPaKAalomefi KOHCTPYKUHH JUIA OOECHedeHHA  pacueTHOro
TEMIEePATYPHOro peXHMa TBEPACHHS YJIOXKEHHOro 6eTOHa.

6.32. beroHHbBle NOBEpXHOCTH IMacCHBHHIX (YHIAMEHTOB MOTYT pac-
namyGaMBaThC B TEX CAYYasX, KOTJa TEMJIOTEXHHYECKMMH pacyeTaMu
# HATYPHLIMH M3MEPEHHAMM MOATBEpXKAAcTCA COGMIOACHHE YCAOBHHE DO
COXPAHCHHIO Nepenajos TeMmepaTyp B OJ0Ke ¢ OTKDHTHMH NOBEpX-
HOCTSIMHM B YCTaHOBJIEHHHX AJs AaHHOH KOHCTPYKIMH npejpefax.

6.33. B zuMHMiT NepHOJ BpeMeHH pacmasy6ka O6ETOHOB MacCHB-
HBIX (YHAAMEHTOB NPOH3BOAHTCS TOJNBKO ¢ TeX NOBEPXHOCTel, B MPH-
MbIKAHHH K KOTODHM JHOJIK€H YKJajAbBaThcsl OeToH.
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¥YcrpofictBo 6ypoHaGuBHbIX cBal

6.34. byponabusnule cBau jguamerpom 0,5—1,6 M, mmunoit jpo 50 M
BLINOJIHAIOTCA M3 MOHOAHTHOro GeToHa. BeTOHHas cMeCh TpH YCTPOHCT-
Be cBall yKJIAAMBAaeTCHA B PACmEOp ¢ IPYHTOM Oe3 obcaunbix Tpyo HIH
c of6caaHbiMH TpyGaMH, H3BJieKaeMbIMH B npollecce GeTOHHPOBaHHS.

PasnosnanocThio 6ypoHaGHBHLIX CBal fABJSIOTCA  CBaH-000JIOYKH,
HIHPOKO HNpHMEHseMble B TPAHCHOPTHOM CTPOHTENbCTBE, CBAH-060J0YKH
H3 XKeJle306€TOHHLIX KoJlel AuaMeTpoM oT 1,2 o 3 M, CTHIKYEMHIX IIO
selcote. [Jocse morpy:eHHst 0GOJIOYKH BO BHYTPEHHIOO e MOJOCTh YK-
JIaABIBAlOT OETOHHYIO CMech.

6.35. Ilpn npoxoake cKBaxHH ToJ GypoHabuBiible cBau €HOCOO
OypeHuss BHIOHpPAaeTcst B 3aBHCHMOCTH OT DPHHIHIA HCIOAb30BaHHA
rpyHra B OCHOBaHMH. IIpH ucnoJp3oBaHuu rpyHTa mo [ mpHuupmy npep-
MOYTCHHE CAeAyeT 0TA4BaTb crnocobaM, ofecleyHBAOLHM MHHWMAAbHOE
TelIoBOe BO3JeHCTBHe Ha BeyHOMEpP3/10e OCHOBaHNe.

6.36. TIpouecc GypeHHs oOKa3blBaeT TCIJIOBOe BO3fleHCTBHE HA  OK-
pyxamowuit rpyHT. IlpuMepbl BJHSHHA TeMNePaTypbl TeXHOJONAMECKOIl
BOABl H NPOAOJKHTENBHOCTH GYypEHWs CKBaXKHH Ha [MyOWHY OTTaMBa-
HHSL TpyHTa mNOKa3aHe Ha puc. O ;1 6.

6.37. Ias cosmauna Gojiee GaarOmMpHsATHEIX ycaopuil Teepienus Oe-
TOHA YCTbE CKBAXKHHbI DOKOMEHAYETCS YKPHBATH MUMTAMH H3 JOCOK.

6.38. MakcHMaJbHHH HepepulB MexJy OypeHHeM CKBAXKUHBI # YK-
Jankof B Hee GeTOHa YCTAHABJMBAETCS B 3aBHCHMOCTH OT KOHKPETHbIX
YC/HOBHA CTPOHTEJLCTBA.

6.39. IIpu GeroHHpOBAaHMH 6YPOHAGHBHLIX CBAil ¢ HCIOVIb30BAHHEM
TPYHTOB OCHOBaHH#i no I npunuuny BLINOMIAITCA MODPONPHATAA TO
npeIynpexjeHHI0 MPOTAHBAaHHA TPYHTA @mOA NATOH cToaba: HanpHMep,
O6ypeHHe CKBaXKHHBI HHXKE NDPOCKTHOM 'OTMETKH HAa BeCJHYHHY NPOTaHBa-
HHA € 3acChlIKOH ILle6HEM HJAM JAPYrHM HelPOCafOuHLIM MaTepHajoM
Ha TrayGuHy, paBHYIO NIPOCIOHKE TpPOTaHBaHH,

6.40. DeTORHYIO OMCCh IPEKOMEHAYETCS YKJaAblBAaTb HenoapeJCTBEeH-
110 ToCNIe 'YCTaHOBKHM apMaTypHOTO Kapkaca B cKBaxuny. Ilpu sbiBaje
FPYHTA W HAJAHYHH BOJBl B CKBa)KHHE OYMILAIOT H OCYLIAKT CKBAXUHY.
BeronnpoBanke OOGBOAHEHHBIX CBAHHBIX CKBaXXHH NPH HEBO3MOMKHOCTH
NOJMHOH OTKAQYKH BOABI NO OOBIYHOM TexHoJgoTHH (cM. n. 6.20) He go-
nycKkaercs, B 3TOM cJyyae OCTOHHYIO cMeChb YKJI4JBBAlOT MeroIoM
TOABOJHOTO GeTOHHPOBAHHS.

6.41. TIpy OGeToHHpOBaHHM CBaWHHX (yHAaMeHTOB MertogoMm BIIT
(BepTHKAJBLHO NepeMelllaioIedcs TPYGBl) HHXKHHA KOHeL GeTOHOJNHTHOI
TPYObl JOJIXKEH HaXOAHTbCS B cJsoe yJoxKeHHOro Gerona. CKOpocTb JBH-
XeHuA GeTOHHOH cMecH MO GeTOHOJHTHOH TpyGe He ROJNMHA MpPeBHILIATH
0,12 M/c mpur nogsuKHOCTH GeTOHHOH cmecH 8—10 cmM.

Jas noxaun GeroHHOH CMECH PEKOMEHAYETCA NPHMEHATb CTAJNBHHIE
TpyOb (pHc. 7) AuaMemTpoM He MeHee 250 MM ¢ TVIaJKoH BHYTpeHHeil
MOBEPXHOCTBIO, cOOpaHHble W3 3BembeB Ananuoit 100 cu ¢ aerko pasbem-
HBIMH COeIUHOHHAMM.- TpyGH JOMKHBI KMeThb BBOPXY IMKECTKHe MeTal-
JIHUECKHE IBOPOHKH \MiH OyHKepa.

Kaxnayio OypoHabHBHYIO cBal HeobxomuMo GeToHupoBaTh 6e3
nepeprBoB, CxemMa TexHoMormu GeTOHupOBaHHS GypouabusHbix cBafl
merogoM BIIT nokasana Ha puc. 8.

6.42. . Ilpu coopyxennn O6ypoHaGHBHHIX 0Bafl ¢ HCHOMbL3OBAHHEM
rpyHTtoB mo | NpHHOMNY IIPOM3BOAHTCHA NPOTHO3MPOBAHNE TEMJIOBOTO
B3aHMOJEHCTBHSA TBepAeiomero 6eToHa ¢ Mep3JhIM IPYHTOM, oIpele-
JAIOTCA HPOYHOCTb 6erOHa K Favaay 3aMeD3aHHS, BpeMs 3aMep3aHHs
TPYHT2 BOKDYT CKBaXMWHH Ha pA3/HUHBIX OTMETKAaX H BPEMS BOCCTa-
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s PHC. 5. Pacnpemencuue
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HOBJIGHH TEMIEPaTypHOrO peXuMa BeUHOMEp3Noro TpPYHTa, TOCiTe
Yero JOMYCKaeTes sarpyska KOHCTPYKUHI.

6.43. PasMepsl opeosa NpPOTaHBaHHsA, HaGop NPOYHOCTH GeTOHOM,
BOCCTAHOBJIGHHE MEpBJOro TPYHTAa X €ro TeMIepaTypPHOTO ({peXHuMma ipe-
KoMeHAyeTes onpefensith Ha OBM @m0  MeTOMHMKe, H3NMOXKEHHOH B
npuJa. 6,

6.44. Ilpounoctr GeToHAa K MOMEHTY TNPHJIOXKEHHA pPAacCyeTHHIX
Harpy3ok aoukua OBITE Be HHXKe npoekTHoHd, EcsaM BcjeAcrsve samep-
3aHus 0eTOHA NPOEKTHAsl NPOYHOCTb He o0ecreuwBaeTcs, TO NPH {Pas-
paGoTKke mMpoOeKTa PEKOMEHAYeTCs NpeAyCMATPHBATH MapKy O6eToHa Ha
ONHY CTYNeHb BHILE INPOEKTHON MIM NPeAyCMATPHBATE MepOTPUSTHA
no ee OGeCHEYeHHIO,
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Puc. 7. Teseckonnueckas GeroHo-
JIATHaA TpyGa

1 — npreMBEMA OyHRep; 2 — oGcanoumbiit
NaTpyGoK; 8 B 4 — 3BEHBSI TPYOh!

T

—-3
|

Puc. 8. TexHoaorHyeckass cxema Ge-
TOHUPOBAHUA GYpoHaGuBHBIX CBaif
meronom BT

! — cKBaXKKHa; 2 — apMaTypHu#t Kapxac; b 4
3 — anexTpon (TpyGa-CcTepXeHb); 4 — HH-
BeHTapHaA ONaayOKa; 5 — GETOHOJHTHASN
Tpy6a; 6 — HaKONHTeNbHBI OyHKep; 7,
8, 9 — sTanbl GeTOHWPOBaHMs; JO — ne-
MOHTAX 3BeHbeB OGeTOHOJUTHOH TPYOHI; !
11 — TeNnNON3OASAIHA OTOJIOBKA; 12 —
3JeKTPONPOrpen; 13 — peMoHTaX ona-
NYGKH; 14 —r0TOBast  GYpoHabuBHAA
cBasi; /5 — BepxH#S IpaHHIA BeyHOMEDS-

wane PnrITTa
aoIv TpyuTa

T

6.45. Ha BemuuHHy NpPOCTORKH (IPOTAHBAMKS ¥ BPEeMS CMep3aHus
rpyHra ¢ GeTOHOM OKa3LIBAIOT BJIHSHHE PasjHuHbe (AKTOPH, TVIABHLIMH
H3 KOTOPHX fBJAIOTCA PaCXOJh LleMeHTa, AuaMeTp croJba, TeMnepatypa
¥ BJ2XHOCTh BEUHOMEp3JEIX FPYHTOB.

BinsHHe pacxoZa IleMeHTa HA BpeMs cMep3anusi GeTOHA € IPYHTOM
H BEIHYHHY IDOCTONKH mpoTauBanust (auaMerp croiba 1,2 M, lur=
= —19C, w=20%, OTHOCHTeNbHAs JbIUCTOCTb [,==90%) mnorasano
B Taba. 12

Bausiuue AuaMeTpa cToNGOB Ha BpeMs cMepsanus GeTOHA C TPYH-
TOM © BENHYMHY MNpOCHORKH npoTauBanms (fmr=-—1°C, w=209,
OTHOCHTEJbHAA JbIHCTOCT i=090%, [[=2375 xr/u%) mokasano B
Ta6a. 13,
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TaGauuma 12

Pacxoxn ne-| BPeMst NOCTHXEHHS  MaKCH- Pazuyc 30Hb! Bpems cMep3anHs
MeHTa, Kr/m3 MaJbHOTO pajHyca OTTaWBa-| orrappamus, m|OCTOHa C  TPYH-
HUA, CYT TOM, CYT
250 21 0,93 222
375 21 1,05 305
500 21 1,14 390
Tabaupa 13
Huamerp Bpems ROCTHIKEHHA |papyyc somsl oT-|Bpemst cMepsaHHs Ge-
cronGa, M MakCHMaJbHOTO DagH- TaWBaHHA, M TOHa C IPYHTOM, CyT
yca OTTaHBaHHA, CYT
1,2 21 1,05 305
1,6 24 1,42 505

BiuanEe TeMOepaTryphbl BEYHOMEPSJAONO TPYHTA Ha BpeMs CMep3i-
HHA GeToHa ¢ I‘I)YHTOM hid BGJ'IH‘-XHH}’ l'[pOCﬂOﬁKH -nporansamm (mwame'rp
croanba 1,2 M, w=20%, orHocwTeabHasA JBIHCTOCTh i,=90%, L=

'=375 «kr/m3) npuBeneHo B Taba. 14.
Tabnuuwa 14
BpeMsi BOCTHXKEHUS
Temneparypa MaKCHManbHOrO  pa-|PAXHYC  3OHEIBpems cmepa3aHHst Ge-
Mep3Ja0ro Anyca OTTaHBAIIHI, OTTaHBAHNA, 1104 ¢ TPYHTOM, CYT
rpyura, °C cyT M

—1 21,3 1,04 305

—3 12 0,93 78

—5 9 0,83 39

B paAe caydaeB, UMes JAaHHble O BeJHYKWHe mDPOTaHBaHHSA, MOXKID
OPDHEHTHPOBOYHO ONpeleuTb BpeMsa CMep3aHusd GeTOHa ¢ TPYHTOM T,

CyT,

rae

no ¢opmyne
0,009 & yex (© — wy) (RE— RZ,

'}"M.r (ts.r -

& — k050 (ULHCHT, YUHTHIBAIOIIMA BJMSHHE SK30TEPMIH lieMeHTA

ty.r)

' (3)

H AuaMenpa cToJa6a Ha CPOKH cMep3aHH GeToHa C IPYHTOM
H onpejessieMulii 5KCNEPHMEHTANBHO; NpHM AHaMeTpe CToJ6a,
pasHoM 1,2 M, E<C3; npu jguamerpe ctonb6a Gosee 1,2 M

£>3;
R{ — pazmyc MaKCHMAJbHOrO NPOTAHMBAHHS, M;
Ry = Rer 4 H';
A’ — TOMIUHA TPOCTOHKH NPOTAUBAHHS, M;
Au.r — KO3bdUUHEHT TeNAOHPOBOAHOCTH Mep3J0To NPVHTA,

Br/m3.K;

f3.r — TeMDepaTypa 3aMep3aHHA TPYHTa,

Iw.r — TEMIepaTypa Mepajoro TIpyHTa, €C,
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6.46. [pu ycrpoiicrse RamMybaeros puaMerpoM | M BpeMsi cMcpaa-

ﬂug GeroHa ¢ rpyHTOM MOXeT OHITb OpPHEHTHPOBOYHO ONpeAesieHO [0
taba. 15,

Tabauna 15

Pacxoz nopriaauj- TeMmnepatypa 32,‘3;2" %Néig;la OTHOCHTeNLHasR HPOYHOCTD
neMeHTa MapKku Mepaznore ¢ rpynrom, |0€TOHa K MEHTY cMep3a-
M 400, kr/m3 rpyura, °C eyt HHA ¢ TDYHTOM, % Ros

—~0,2 61 90
250 —1 13 70
—3 | 2 25
—0,2 94 100,
375 —1 22 80
-3 4 35
—0,2 115 100
500 —1 28 85
—3 5 40

6.47. Tlpy TpPOTHOSHPOBAHHU HApacTaHHA NPOYHOCTH OETOHA B Ka-
MydJaere ¢Balt (cTosaGoB) B HHTEpBaJe BpeMeHM OT YKAAAKH OeToHa J0
ero CMep3aHHs ¢ IPYHTOM MNpH TeMmepaType yKJIainBaeMol OeTOHHOM
cMecn He Boiue 20°C pekoMeHAayerca B !/, yacTH 3TOro HHTEpBaja 3a
CPEAHIOI0 10MUEePATYPY O€TOHA [g.cp TMPHHHMATD

1
ts.cp = 3 Lo

rie fg.n — Hauyanbeas TeMmIeparypa yJoxeHdoro B Kamydier Oerona,
°C

B ocrasbubie 3/y .3Toro uurepsBasa mpuHUMaTh f6.cp=0°C. Ilpou-
Hocth GeToHa K MOMEHTY CMep3aHHs ¢ I'DYHTOM peKOMeHJYeTcsi onpe-
JeNTh B COOTBETCTBHH €O CPEAHUMH TeMIepaTypaMH TBEePXEHHA IO
Ta6a. 20—23 HapacTaHHA NPOYHOCTH INIPH pasHHIX TeMlepaTypax HIH
N0 HapaCTAaHHIO MPOUHOCTH OeToHa mpH 20°C W WO HmepexOodHHIM K03(-
¢uurentam d (mpun. 9).

TIponoMKHTENHHOCTL BPEMEHH BOCCTAHOBJEHHS TEMIIEPATYPHOTO pe-
JKMMa BEYHOMEP3NHX TPYHTOB CYILECTBEHHO OTJIHYAETCA OT BPEMEHH
cMep3aHus GeToHa C TPYHTOM,

Bo3BsejeHue TOHHEJNbHbIX 00AEJNOK
H3 MOHOJUTHOro GeToHa

6.48. CTpDOHTENBCTBO XKeJe3HOJOPOXKHBIX M aBTOJAOPOXKHBIX TOHHE-
Nefl U3 MOHOJMTHHIX OETOHHEIX H 3KeNe300eTOHHBIX OOMEJSOK pPEeKOMEH-
IyeTcsi OocyIlecTBaATh B coorBercTBHU ¢ raaBoit CHuil 11-44-78 «Tou-
HeJIH 2KeJIe3HOLOpPOxKHbe H aBTOfOpoxXHHEe» H raaBoit CHuIl I11-44-77
«TOHHENH JeNe3HOAOPOXHBIE, aBTOAOPOXKHEIE H  DHADPOTEXHHUYECKHE.
MerTtponoauTteHs».

6.49. Hacrosimee PyKOBOACTBO pacrpocrpaHsieTos Ha pabOTH 1o
BO3BEJACHHIO KEeJE3HOAOPOXKHLIX, ABTOAOPOXKHBIX H IUIADPOTEXHHYECKHX
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TONHEJNEH H3 MOHOMHTHBIX OOCHeNOK, COOPYXKaeMbiX B BEUHOMEP3JbIX
TpydiTax:

TOPHBIM CITOCOGOM B HEHAPYIUEHHBHIX MOPOAax C PacKPBITHEM IO
YACTSIM HAYM HA TOJHBIH Npoduib;

ropiubiM cnocoGoM B NOPoLaX, CKAOHIEX K OOpPYIUIEHMIO H IPOSAB-
JICHHIO 3HAYHTENbLHOTO TOPHOrO “MABJEHHS, C NpHMEHEHHEM BpeMeHHO-
ro KpemjeHHsi H3 MeTaJJHYeCKHX apOoK, aHKepoB, HaOpH3rGeTOHa HIH
X coueTanuil;

IHTOBEIM CIOCOGOM.

6.50. IIpoekTHple MapkK OeTOHa NpPeAyCMaTpPUBAIOTCS [POEKTOM K
JOJIZKHBI COCTABJIATD:

[0 IPOYHOCTH Ha cxatHe — M 200 — M 300;
o Moposoctofixoct — Mpa 200 — Mpa 300;
MO BOIOHENpOHHLaeMocTH — B2 — B8,

6.51, Texponorda GeTOHHPOBAaHUA OGHENOK TOHHENEH, BO3BOLHMBIX
B BEUHOMEP3JBIX TIDYHTaX, YCTaHaBJHBAaeTCA I[DOEKTOM HPOH3BOACTBA
pa6or B 3aBUCHMOCTH OT KOHCTDYKUM#A OOKEJKH, OPTaHH3ALMH TPOXOJ-
4eCKHX paboT, HHMKEHEpHO-reOJIOTHYeCKHX YCJHOBHH 3ajieranud TOHHe-
JICH.
CxeMa KOHCTPYKHMH OeTOHHBIX OOJENOK XKeJe300eTOHHHX TOHHeMed
NpHBeleHa HA pHC. 9.

4 f
600-890 6100-6400 6001200
I S D
Aite) § . .
§ % d ”“?‘0,’ [~
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S \
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S IS
©
—  § ]
g-‘ S (7Y
Uy
11300 -12300

Puc. 9. CxemMa GeTOHHBIX 00/leJOK *Kene306eTOHHBIX TOHHeeH
@ — OMHOMYTHEIX; 6 — ABYXOYTHBHIX

Tonmuza ob6genku B cBoge cocramaser oT 400 mo 800 MM, B cTeH-
kax —or 600 po 1200 mM. Of6nem Gerowa Ha 1 M JJHHE OLHONYT-
Horo ToHHens B cpeanem 20 M3, I'pacdux ocTeiBarHs GeToHa B Tese 06-
JCJKH ABYXTMYTHOrO TOHHEJst B BEUHOMEpP3JOM [PYHTe TpH TeMmepary-
pax fi]E)O 0, —2°C no ganHubiM ¢arTuueckux HabmoJenuil NpHBeJeH HA
puc. 10.

6.52. TIpu npoxojixe ToHHEJeH B BeYHOMEP3JAEIX TPYHTaX C 1eJbIO
JUKBHAALMH HDHTOKOB BOABI B TOHHENM H YAYYIIEHHS YCJAOBHH CTaTH-
YecKo#k paboThl TOHHEJBHBIX OOAENOK MOCAE AOCTHKEHHs GeToHOM 75%-
HOH NPOEKTHOH NPOMHOCTH AOJIXHBl OBITb NpPOBEJEHEl HHBEKIHOHHLIE
pabOTEl M0 3aI0JHUTEJBHON LEMEHTANMH.

MHbeKTHpOBAHHME BBINOJHSIOT COTVIACHO «PeKoMeHAAUHsSM TO COC-
TaBaM M METOAaM VK/IajKku GeToHa jasa obpenox ToHHensed BAM» (M,
LIHUHUC, 1979).

34



J19 TNPUTOTOBJIEHHS DACTBOPOB DPEKOMEHAYIOTCS DACTBOPOMECHTE-
an tuna C-209 waum PM-500. Harnerande pacTBOPOB OCYLIECTBJISIET-
¢t pacrBopoMecHrenem tana C-263 uam HI'P-250/50.

6.53. B ToHHeNBHEIX BHIPa6OTK2X OOHIYHO NpPHMEHseTc] BpeMeHHas
Kpemb, KoTopasi ofecnmeYuBaeT HaAEKHYIO YCTOHYHMBOCTD BHIPaGOTKH [0
MOMEHTa BO3BeJleHHsl TOCTOSSHHOH O0GAeJKH. B KauecTBe OCHOBHEIX TH-
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Puc. 10. Tpaduk ocrpiBaHus GeroHa B 0GReJKe TOHHENS

! — TeMnepaTypa BosAyxa; 2 — TO XK€, Ha KOHTaKTe OGeroH — onaay6ka; 3 — To

e, Ha PacCTOSTHHH 25 CM OT NMOBEPXHOCTH oOmaysyOGKH; 4 — TO ¥Ke, Ha PacCTOAHHH

50 cM; 5 — TO Xe, Ha pacCTOSHHHM 75 CM; 6 — TO.3Ke, Ha pPacCTOSIHUM 1 M HAH
Ha KOHTaKTe GETOH — nopopa

NOB KpPemM NPHHHMAKTCS HAGPH3rGeTOHHAS, aHKepHAs, apodYHas WX
HX KOMOHHAIKH.

Tun BpeMeHHO! Kpemu M JOMYCTHMOe OTCTaBaHHe ee OT 3abos omn-
pellensioTesl MPOEKTOM IPOH3BOACTBA PAaGOT B 3aBUCHMOCTH OT HHIKe-
HEePHO-FeOKPHOJIOTHYECKHX YCJOBHE CTPOHTENLCTBA M MmpOJIeTa  BHIpa-
6OTKH.

6.04. Ilpn waHeceHuM HaOpLI3rOeTOHAa Ha BEYHOMEP3JHE NOPOAH
TIPOMBIBKA NMOPOAH He NPOH3BOAMTCS. IIpM HaJHUMKM HHTEHCHBHBIX TeueH
Ha y4YacTKe HaHeceHHs HaGppiarferoHa BOJa Ha BpEMs IIPOH3BOACTBA
paboT mo/KHa OHITH OTBeJeHaA,

6.55. ITopsiaok ycranoBkH »ene30GeTOHHHX AHKEPOB M YCTAaHOBKH
MeTaJUIHIeCKOl apouHO# KpemH JoJKeH OBITh yKa3aH B INpOeKTe INpo-
H3BOJICTBA paborT.

6.56. Tun onany6ku 3aBHCHT OT CEUEHHA H NPOTSKEHHOCTH TOH-
HeJls, KOHCTPYKIHH OGA€NKH, cnoco6a NDPOXOAKH TOHHENA M JOJKeH
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OHTb yKa3ad B NPOEKTEe OpPraHH3allMHl H TNPOM3BOACTBA INPOXOAUECKHX H
O6eTOHHHIX PalorT.

IMpepmourenue clefyerT OTAABATh MEXaHH3HDOBAHHBIM CEKIHOHHBIM
Nepe]BHKHLIM omanyGKaM.

6.57. Y4acTKH OJHONYTHBIX JK€JE3HOAOPOXKHHX TOHHeNeH upOTA-
JKeHHOCThI0 Ao 500 M BO3BOAATCS C NOMOIIBIO cGOPHO-pasbopHOE Me-
XanH3HpoBaHHoi onanybkx MO-18 InaBTOHHENLMETPOCTPOS.

6.58. B 30HaX HEYCTOAUHBLIX BEYHOMED3JIBIX TIOPOA pPEKOMEHAYeTCs
NnpuMeHeHHe HecHHMaeMoll oONagyCKH H3 OTUITAMTOBaHHLIX MeTaJlIH-
YeCKHX JIMCTOB (10 THNY cucTeMHl Bepnoabzpa).

6.59. B kayecTBe OCHOBHOTO THINa GeTOHOYKJAAOUHOrO 000pyAOBa-
HHs VIS BO3BeLeHHs OOJeJKH B TOHHeNASX ceuenHeM jgo 60 M2 B OCHOB-
HOM  TPHMEHSIOTCS  NepelBHXKHbBIE  NMHEBMOGETOHOHArHETATENH eM-
KOCTBIO 3 M3, B TOHHENHX GOJBUIErO CeYeHUst — aBTOGETOHOHACOCHI,

OntuMajbHEIM COOTHOIIEHHEM 00beMOB TPAHCHOPTHOIO CPeACTBa H

GeronoykJaajunka asasercd 1: 1,25,

O6opyloBanHe AnA YKAaak4 OeToHa M GeTOHOBOAH B 3HMHee Bpe-
MS JOJIXKHBI OBITh YTEMJIEHHI H NIPH HEOOXOAMMOCTH OGOTpETHL

6.60. IToaBHKHOCTL GETONHOH CMCCH HCXOASI H3 TeXHHUECKHX Xa-
PaKTepHCTHK TNPHMEHAEMOroO INPH CTPOUTEJbCTBE 6eTOH0yKJ|3110‘-[HOF0
000py0BaHMsa KoJKHa GBITh He MeHee 8 cM.

6.61. DeroHHyl cMeCh 32 HHBEHTADHYI0 METaJIHYECKYI0 omnany6-
Ky npu 6eTOHHpOBaHHM 06JeNKH TOHHENS YKJAJABIBAIOT y4yacTKaMH (3a-
XOAKaMH), COOTBETCTBYIOLUIMMH AJMHE CEKUHH OnadyGKH, CHMMETPHYHO
B 00e CTOPOHHI, He JoNycKas NpeBbllleHHs Gomee 1 M.

Beronnyio cMmech pekoMeHAyeTcsi YKJIaZblBaTh B ONHOM HampasJe-
HHH TOPH3OHTAJBHBHIMK YUaCTKaMH OXMHAKOBOM BBICOTHI; BBICOTA CJIOf
He JRoskna npesbimate 0,8 pabouefr yacTH BHOpaTOpa.

Jlnst ynjoTHEeHHst KOMKHO OBITh YCTAHOBJIEHO HE MeHee TpeX BHG-
paTopoB, KOTOPHIE ONYCKATCS B GETOHHYIO CMech Yepe3 CHelHalib-
HO ocTaBJsieMble B onany6ke OKHa, KOTOphie MO Mepe YKJaJIKH CMeCH
3aKpBIBAIOTCSI.

6.62. OGpmenxa B mnpepenax 3axo0JKH GeToHupyercsi 6e3 mnepepwl-
BOB; NPH BO3HHKHOBEHHH BHIHYXKAEHHOTO Il€PephiBa YKJalKa GeTOHHOMH
CMeCH JOIycKaeTcs TPH NOCTHXXEHHMH paHee YJOXEHHHM GeTOHOM Npou-
HoctH He MeHee 1,5 MITa.

6.63. Jlns yMeHbLIeHHS pacXofa Telsa Ha IOLOTPEB BO3AYXa B
TOHHEJIE IIOJIOXKHTEJbHAsT TeMNepaTypa NOAAEPKHBAeTCs TOJbBKO Ha
yyacTKe IPOH3BOJICTBA GETOHHHX PaboT.

C uespio cHMXKeHHS TNOTEpPb TellJa H YCKOpEHUs TBepJeHHs Gero-
Ha CJeAYET INIPHMEHATh ONaJyOOUHHIE CEKUHMH ¢ TEIIOH3OoJAuMei, yCT-
paHBaeMOHl NO BHYTPeHHeil NOBEPXHOCTH CEKLME.

6.64. Hecymne KOHCTPYKIMH OGHENKM DEKOMEHAyeTCs pacnany6-
JHBaTh [0 JOCTHXKeHHH 6eTOHOM NPOEKTHON IPOYHOCTH., B Kpenkux yc-
TOMYMBEIX FPYHTaX pacliadyGoyHas NDPOYHOCTb AOJXKHA GHTbL He MeHee
75% npoexkTHOH. MeHblIHe 3HAYEHMs pacnajyGOUYHONH IPOUHOCTH JO-
NYyCKAI0TCst NMPH HAJHYHH COOTBETCTBYIOLIEr0o OOOCHOBAHHA M COrJaco-
BaHHs € NIPOCKTHOH OpraHu3auueii.

6.65. [locne npuoGperTeHHss GeTOHOM NPOEKTHOH NPOUHOCTH pacT-
BOp HarHeTaeTcs 3a O0JeNKy B COOTBETCTBHH ¢ TpeboBaHusaMH «TexHo-
JIOTHYECKHX YKa3aHHH Ha MPOM3BOACTBO paGOT MO HarHETAaHHIO PAaCTBO-
pos sa obmesry Ttouneneii» (BCH 132-66 Munrpancerpos CCCP) u
«PekoMCHAAaUHAMH MO COCTaBy M MeTONaM YKAaAKH GetroHa 06AenoK
toHitenci BAM» (M., THUUC, 1979).
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Ycrpoiicteo ¢(pyHEaMeHTOB M3 GYPOONYCKHBIX CBaii
H CT0J00B

6.66. DBypoonyckunle CBaH YCTaHaBJIHBAOT B NPeABAPHTENLHO
npo6GypeHnbie H NPHHATHE [0 aKTy MNOJ YCTAHOBKY CBaM CKBaXKHHBHL.
KenezoGeronnbie cTonbul (puc. 11) mmamerpom 80 cM sBAsIOTCA pas-
HOBHJAHOCTbIO GYPOBBIX cBail.

6.67. Ilpu npoekTHpPOBaHHK OCHOBAHUA mo I npunuuny o6pasoBar-
HIMiicsl 3a30p MeXXAy cBael (cToaGOM) M CTEHKOH CKBaXXHMHH 3aloJ-
HSAETCS] U3BECTKOBO-TIECUaHbIM, LEMEHT-
HO-NleCYaHbiM, 'PYHTOBLIM IJIH [VIHHHCTO-
MecyansM pacTBOPOM.

6.68. Ilpu mpoekTUpOBaHUH OCHO-
BaHua 0o 1l mpuHmuny K Marepuady,
3aMnoJIHAIOLEMY 3a30p, 06pa30BaBILIHM-
CSl MEXJY NOBEPXHOCTSIMH CKBAKHHBI H
cBan (cron6a), no ero AJIHE NpeabAB-
JSAIOTCA pasHble TPpeGoBaHuS,

B uuHell 4acTH CKBa)XHHBI, Takg
Ha3bIBAEMOH pacueTHOH 30HE 3aACJIKH,
Koabuenolf  3asop OMONOJHYIBAIOT
pacTBOpOM, K KOTOPOMY INPeABABIAIOT
TpeGoBaHHst IO HPOYHOCTH, TJAOTHOMY
3aM0JHEHHIO 3a30pa H XOpOILIeMY CLen-
JIEHHIO C TNOBEPXHOCTAMH CKBAXHHBI 1
cBau (cronba).

Mapka - pacTBOpa yCTaHaBJAHBAETCS

______ Tlpu  orcyrer-
BHH B MpOEKTe PeKOMeHJaUHil 0 Mapke
pacTBOpa €e TNPHHUMAIT He HHKe
M 100. Paspemaercst aas  mnoJyueHHst
TpefyeMON NPOYHOCTH B paHHHE CPOKH
HasHauaTh MapKy pacTBopa Bhbllle INpo-
€XTHOH.

Ha yuacTke CKBazKHHEI OT Bepxa
pacueTHOH 30HBI 3afeJKH [0 HHKHeH
OTMETKH AEATEJBHOrO CJIOS KOJbUEBOI
3a30D OMOHOJHYHBAIOT PacTBOPOM, K
KOTODOMY MpeAbSBJAAIOT TpeGOBaHHUs 10
o6ecneyeHHI0 IJOTHOrO 3aNMONHEHHs 3a-
3opa. Mapka pacTBopa HasHauyaercsi He

CBaitHo-cTON0YATHIH
dyunamenr
1 — cKkBaxHHa; 2— Xene306eTOH-

11.

Puc.

HHKe M 50.

3asop B Tmpelenax AeATeSbHOTO
CJI0Sl 3aMOJIHAIOT MECTHBIM [PYHTOM WJH
cyxum meckoMm. K 3achkinke masyxu B
3TOH 30He NPeABABAAIOT TPeGOBaHHS MO
00GeCHeUeHHI0 TJIOTHOTO  3aNOJIHEHHS
3a3opa.

6.69. 3asop Ha yuacTKe pacuyeTHOH

Hasl cBas-cTonb; 3 — AesTeabHblil
caoft rpyHta; 4 — BeuHOMEDP3JbiH
CBA3HBIH HeAPEHUDPYIOMUNA TPYHT;
5 — CKaJbHag TMOpoAa MJAH KPYII-
HOOGJIOMOYHBIH CKaJibHBI TpyHT;
6 — pacTBOpP OMOHOJHYHBAHUS Ha
PaCyeTHOM y4acCTKe 3aJeNIKH

30Hbl 3aj4eJKH OMOHOJIHUIBACT-

csl MO METOAY BHITECHeHHS (BHILaBJHMBAHHSI) PacTBOPHOH CMECH B: KOJb-
LLeBOH 3a30p Nojx JAEHCTBHEeM Beca cBam (cronaba).
6.70. lns OMOHOJHMYHMBAHHSI 3a30pa Ha Y4aCTKe pacueTHOH 30HHI

3aae/JIKu

H UeMEHTHO-IIJlaMOBasg pacTBOpHble CMECH,

INpHMEHSAKTCA LEeMEHTHO-MeCYyaHasd, LEMEHTHO-LJaMO-necuanas

LlemenrHo-necuanas pact-

BOpHasg CMeCh NDHroTaBJUBaeTCA B CMECHTEJNAX H TIOHAETCsA Ha AHO

CKBAXKHHBI,
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IleMeHTHO-MIJIAMO-HECYAHbH M LEMEHTHO-IIaMOBHH PpacTBOPH HC-
HOAL3YIOTCA B TOM Clydae, €Cl¥ NpPOXOAKAa CKBAaXKHH OCYIIECTBJAETCH
CTAHKaMM yJapHO-KaHaTHoro OypeHus, NpH NpPHMEHEHMH KOTOPHIX Ha
IHe CKBajKHHH 06pasyercs cJIof TPYHHOH3BJeKaeMoro 6ypoBOro Ima-
Ma, NpeACTaBJsoliero co0oi B3BeIleHHEIE B BOJe KYCKM pasipoOlJieH-
HO# TOPOAH M TEeXHOJOTHYeCKH HEeOOGXOAMMBIH TpPH GypeHHH IEeMEHT
uau GEHTOHHTOBYIO TJIMHY.

llemeHnTHO-IIaMO-TIeCHaHblE H HEMEHTHO-IITAMOBBEE  DaCTBOPHHE
CMeCH HPHTOTOBJSIOTCS Ha JHE CKBAXHHHI ¢ A0GaBJieHHEM B OCTalOLIHii-
ca Ha 3aboe Ciaol maMa, 1eMEHTa, Iecka HJH OJHOTo ueMmeHTa. st
OMOHOJIHYKBAHHA CTOJGOB NOA ONOPE MOCTOB I(EMEHTHO-IIIAMOBHIH
pacTBOp He TpHMeEHseTcs.

6.71. CBan (crosbbl) B CKBaXKHHE HA YYacTKe OT BepXa pacyeTHOH
30HBI 34J€JdKH JO HH3a CJ053 OMOHOJHYHBAIOTCA au6o 1o MeETOHAY BHI-
TECHEHMS PACTBOPHOH OMeCH B KOJBUEBON 3a30p MNOA AeHCTBHeM Beca
csan (cronfa) COBMECTHO C OMOHOJMUMBAHHEM 30HH pacueTHoil 3a-
AeNKH, 100 HHBEKTHPOBAHMEM HJAM 3a/JUBKOH pacTBOPHON CMecH ¢
NOBepXHOCTH. VIHBEKTHPOBaHME OCYILIECTB/IAETCS PACTBOPOHACOCOM He-
pcs TpyBonpoBoj, a 3anaMBKa o X060TaM, KOTOPLIC DCTABJAAIOTCSl B
KOJIbLEBOH 3a30p MeKAy NOBepXHOCTAMM oBaH  (cTtonifa) H CKBAKHHHL

6.72, Cpau (crosGoB) npuW MOMOI(H LEMEHTHO-UIIAMOBOrG WJM Le-
MEHTHO-IIIJIaMO-TIeCYaHOT0 PACTBOP2 MOXKHO OMOHOJHYHBATL TOJBKO NOA
HabJaogeHuem JgalopaHTa.

6.73. ®yHIaMeHTH, 3aNPOEKTHPOBAHHEIE C HUCIIOb30BaHHEM MEP3JIHX
rpyaTos mo II npHHNMNY, OMOHOJHYMBAIOTCS TEPMOCHO BHIJEPIKHBAEMbI-
MH PacTBOPAMH ¢ A06aBKaMH — YCKODHTENSMH TBeDACHHS HJH pPacTBO-
PaMH C IPOTHBOMOPO3HEBIMH HOGaBKaMU.

6.74. Tlpz TepMOCHOM BBLACPIKHBAHUW pAacTBOPOB B HEPHOJ, OTPH-
IaTeJbHBIX TeMIIepaTyp BO3JyXa YK/AaibiBaeMble B CKBaXKHHY I€MEHTHO-
necyaHEle PaCTBOPHL JOJIKHH HMeTh TeMmeparypy He Menee 20—25°C
B 32BHCHMOCTH OT TEMIIepaTyYDH BO3JyXa, CBOHCTB LieMeHTa, crnocoba yx-
JaJK{, TOJLUIMHBI CJAOS pPacTBOPa, NPHHIHIA HCMOJb30BAHHA TIPYHTOB,
BHAA M CBOHCTB MEP3JHIX FPYHTOB.

6.75. BeanuuHa mpoCJOHKH NpOTaHBaHus, HeobxoauMmas AJd TPOT-
HO3MPOBAaHHS HaGopa HPOUYHOCTH UEMEHTHOTO PACTBOpPA H ONpejeseHud
CPOKOB cMep3aHHSl CTOJI60OB C TPYHTOM, MOXKeT OHITh ONpejeieHa ToO
MeTO¥Ke, H3J10XKeHHOH B IpHJ. 6, mO0 OPHEHTHPOBOYHO (TIpH YCJIOBHH
MIOCTOSIHCTBA paCHpefle/ieHHsl TeMNepaTyp IPYHTa BOKDYr CKBaXKHHHI) IO
yNpOUIEHHBIM MeTonuKaM, DakTHueCKas NPOCJOHKA NMPOTAHBaHHA OGHY-
HO MeHBbIlle pacyeTHOH.

BennunHa pacyeTHOM NPOCJAOHKH NPOTAHBAHHA A NPH  yCTaHOBKE
CTOJIGOB B JIETHEe BPEMsl OPHEHTHPOBOYHO ONPENEJSAETCS METOLOM EBYX-
TPex NOoCKeXOBATENbHEIX NMPHOIHKeHnl 10 GopMye

“»05 'Vp (tﬂ.p_ta.r) + 1[9] b+0,42 Rc'r Yo (fc-r - ts.r) —
W — Wy
100
—10,05 Cu.r Yrp (Rcr"i_ b) tcp.m.r
W—wy
100

rae vyp — oGbeMHad macca pacTBopa, Kr/m3;
fy.p — HauajJbHASl TeMIlEpaTypa DacrBopa, yKJaJALIBA€MOTo B 3a30D,
OC.
*

335 yek

(4)
335 Yok
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ts.r — TeMIiepaTypa 3aMep3aHHs IpyHTa, °C;
s.r — pasmep 3a30pa MeXKIY CTONO0M H I'DYHTOM, M;
Rcr — pagayc croaba, M;
V6 — o6beMHaa Macca GeroHa cronba, Krim3;
lcr — cpesiHSISl TeMnepaTypa crosfa B MOMEHT yKJAaAKH DacTBOpa
B 3a30p, °C;
Cu,r — YA€/NbHAs TEMJIOEMKOCTL MepaJoro rpyHTa KJLk/Kr;
Yrp — 0ObEMHAA Macca TPYHTA B €CTECTBEHHOM COCTOARMH, Kr/m®;
fep.w,r — CPEANISiA TEMIEPATYDA MeP3JOro IPYHTZ B 30He TEIUIOBOTO
BAHAHUA cTosiba, °C;
Yex — 00beMHAs Macca CKeJieTa TPYHTa, Krim3.
B xosnoaHoe Bpems rofa BeJHYHHA PacUeTHOH IPOCHOHKH NpoTaKBa-
HHSL MOXKeT GHITh OPHEHTHPOBOYHO ONpejelieHa IO (opMmyse

[1,05v, (Ap— fo.0) + L 3] b—

w—w
770 Yex _WH—

—10,05¢, . 'VM.rb'tcp.M.r_ 0,42 y6 Ry ((cr —15.1)
100

6.76, Bpemsa cmepaaHHus cT0o/16a ¢ TPYHTOM T, T. €. BpeMd IpoMep3a-
HHf TaJblX OPOCTOEK TPyHTa H paCTBOpa B 3a30pe, NPH NPOHU3BOLCTBE
pa60T B TeIJbIH HepHoOX roja OpHEHTHPOBOYHO OIpeAesiaeTcda o (bopmyne

0,009 & Yor (@ —wy) (R — R,
Au.r (ts.r — byr)

. (5
770 Yex

{R)
\~/

B ¢opmyne BIaxHOCTH LEMEHTHOTO pacTBopa (IO Macce) NpHHATA
paBHO# BJaXKHOCTH TpyHTa (IO Macce).

Bpemsi cMepsanHs GeToOHa C TPYHTOM B 3HMHHX YCJIOBHSIX 3aBHCHT
OT psfa JApYyrux axropos, yeMm JetoM. Hanpumep, ecii B CKBaiKHHe
Oyner ycraHoBJeH cTOaG co cpegHell Temmeparypoit —40°C, pacTBOp
MOXET 3aMep3HyTb Cpa3y mocie yKaajkz. IIpm mocaepymomeM OTTaH-
BAHHH TaKOrO pPacTBOpa B TEYEHHe KaKOro-To NepHola BPEeMEHH CTOnO
(npr BO3BeAeHuH coopyxenus mno Il mpunumny) ne 6yaer 3aaHKepoBaH
B CKaJy, YTO MOXeT IPHBECTH K er0 BHIMYYHBAHHIO.

6.77. BpeMs BOCCTaHOBJIEHHS NEPBOHAUAJILHOTO TEMIEpPaTypPHOTO pe-
JKHMa MepaJIoro rpyHTa Tocje COOpYyXeHHA (pyHAaMeHTa ODHEHTHPOBOY-
HO MOJKHO ONpEeEeHTH IO CJAeAyIollefl METOAHKE.

Onpegensiercsi KOJHYeCTBO Tensa (, BHECEHHOro B TPYHT CTOJAGOM
H pacTBOPOM, o opmye

Q=1008 (¢ oy — ty.p) + 798 ({; — 2ty ;) + Q5 N

rie fg.cr — HauaJbHasg TeMmepatypa cronba, °C;
fp — TeMmepaTypa pacTBOPa B MOMEHT YKJAafkH, °C;
Q> — TeIIOBH AG/IEHNE LeMeHTa B pacuere Ha 1 M croamba, kJI[x.
Bpemsi poccTaHOBJIeHHsi NEPBOHAYAJNBLHOH TeMIeparypbl FPYHTa OIl-
peneasercsa mo Homorpamme (puc. 12),
6.78. Ilpn OMOHO/NKYHBAHHH PacTBOPAMH C MPOTHBOMOPO3HBIMH JO-
6aBKaMH B KayecTBe IOCJAeXHHX MOTYT IPHMEHAThCS Bce XOGAaBKH, MPH-
BelleHHble B pa3A. 3 Hacrosukero PykoBoicrsa.
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Tlecok AJst pPAcTBOPOB ¢ IPOTHBOMOPOSHBIMH JOGaBKaMH MOXKeT
MPUMCHATLCS HEOTTasIHHBIM,

6.79. [ss mosydyeHMst IJIACTHYHOCTH, TpefyeMmoOH IJs BHAABNHBA-
HHA PACTBODHOM cMeclt B KOJbLEBOH 3a30p, B PACTBOp ¢ N06aBKaMu —
VCKOPHTEJSME TBEPAEHHA H ¢ MPOTHBOMOPO3HBIMII J106aBKaMH BBOAST
mracradunupyomse aobapkn (m. 3.12).

6.80. Meroanka nmopbopa cocraBa pacTBOPa AJi1 OMOHOJHYHBAHHSA
3ajenky cBail (cronfoB) npuBeieHa p IpUJ. 4.

gl "V 3 4/5 578910/ 20 30 405050;0 100 200 T.cym
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Puc. 12. Homorpamma AJjst onpejeieHus BPeMEHH BOCCTAHOBJEHHS Tep-
BOHAYAJBHOH TeMOEPATYPBHl BEYUHOMEP3JIOro TPYHTA [mr B 3aBHCMMOCTH
OT KoJuuecTBa Temsa (), BHECEHHOro B TPYHT cTONGOM M pPAacTBOPOM

2 JIISIII 6

Cranpsore
nopecsr hz2 M

Puc. 13. IocaegoBaTeNbHOCTh omepannii npH OMOHONHYMBAHMH  THTHI
c10a00B GyHEAMEHTOB

a — CKBaXXWHa [0CJe HNPOXOAKH; O — mojaua B IjlaM HeMeHTa M J0GaBOK; 68 —

nepeMclriBaHHE MINaMO-PACTBOPHON cMecH GYPOBBIM CHAPAAOM; & — YCTaHOBKa

cTonGa W BBIJABJIHBaHHE UM HLIIAMOPAacTBOPHOR cMecH B KoJblleBo#t 3asop; I —

CTEeHKH CKBaXXHHbI; 2 -— IIJJaM HJAH LeMeHTHO-mecyaHunlt pactBop; 3 — Tpoc; 4 —

caMopasTpyxalouuiicss KOHTeHHep ¢ LEMEHTOM HJH TeCcKoM; § — GypoBoft cHa-
PAL; 6 — cBasi-CTONG; 7 — KpPelJIeHHe YCThsl CKBAMHHEL

6.81. ITocnenosarenbnocts pa6oT Mo OMOHOJHUYMBAHMIO cBail (cTou-
60B) MO METOAY BBHLAABJMBAHMS YCTAHABJMBAeTCs ciaeayomas (puc. 13):

9JIeKTPOHATPEBATENAMH, ONYLUICHHHIMK B CKBa)KHHY, pacTalJHBaiOT
Ha ee IIOBePXHOCTH HaMep3WIHi MiaM U Jiek,

OUKHIAIOT NOBEPXHOCTH cBaHu (cTonba) OT JbJa M FPYHTa, OCOOEHHO
THIaTeJbHO HA yyacrtkaxX PacycTHOH 30HBI 3aJesIKH cBau (cTonGa);

Ha TOBEPXHOCTH cBall (cT0/16a) HAHOCAT THAPOH3OMALHIO, €ClIH OHa
mperycMoTpeHa MPOeKTOM;
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mpoBepsOT HajHuHe (HKCaTOpon M pudsenuit (ecanm OBM mpepyc-
MOTpEHH NpPOEKTOM) B HHIKHell JacTH cBau(cronfa);

ONpefeNsioT BJAAXHOCTh IIaMa H cordacHo I.6.80 paccuurbiBaloT
HEOGX0AMMOe KOJHYECTBO KOMIIOHEHTOB, TpefyeMoe HAJs IPHIOTOBJECHHS
1leMeHTHO-I1JIaMO-TIeCU3HON WM LeMEeHTHO-WJIaMOBOH paCTBODHOH CMeECH;

NOZAOT Ha AHO CKBaXKHHHL BCE COCTABJSIOIIME, HEOGXOXUMBIE AJSA
NpHIOTOBJEHHSl PacTBOpPHOH cMecu. Ilnactmuumpylomue # BPOTHBO-
MOpO3Hble J0OaBKHM BBOJST C BOJOI 3aTBOPEHHs, NOAABaeMoOii Ha [HO
ckBaxHHHL. Tlogaya uX B cyXxoM BHIE 3alpeliaercs;

YAapHOH 4YacThio OYpoOBOro CTaHKa INepeMelInBalT PacTBOPHYIO
cMechb. BeicoTa nmoawmeMa yaapHod yacTH JoJxHA 6RITh He MeHee 80 cm.
Bpems nepemewiuBauust 10 mun;

€CJIM OMOHOJIHYHBAHHE IPOH3BOJAAT LEMEHTHO-NEeCUAHBIM PAacTBOPOM,
TO PA4CTBOPHYIO CMeCh IPHUTOTOBJASIOT B PacTBOPOCMECHTeNe M IOoJaloT
Ha JHO CKBaXXMHH 1O TPYyGONPOBOLY pPACTBOPOHACOCOM 4Yepe3 X0GOTH
HIH B 6allbiX C OTKPHIBAIOWIMMCSL IHOM. BricoTa cBOGOAHOTO HafCHHA
pacTBOPHON CMeCH JOJKHA GbITh He GoJsee 1,5 M;

B NIDHFOTOBJICHHYIO HIH NIOZAHHYIO Ha JHO CKBa)KHHBI PACTBOPHYIO
cMecCh OIycKaloT cBalo(cTosb) A0 OTMeTKH, IPEeLyCMOTPEHHOH NMPOEKTOM,
H QHUKCHPYIOT ee TOJGKCHHC B INI4HE.

6.82. Cpau(cros6nl) HA yuacTKe OT BepXa pACUETHOH 30HHI 3ajeJ-
KH [0 HH3a JAeATeNbHOTO CJIOS PEKOMEHAYETCS OMOHOJHYMBATL HE II03J-
Hee YeM Yepe3 CYTKH IIOCJ€ YCTaHOBKHM cBaH (cTosba).

6.83. lleMeHTHO-LIJIAMOBO-TIECYAHLIH HJM LEMEHTHO-LIJaMOBEIH pa-
CTBOP, OMOHOJIHYHBAIOIIHA 3a30p Ha y4YacTKe OT BEpPXa 30HH AaHKepOB-
KM 10 HH3a CJOS CE30HHOTO OTTAHBAHHS, HPHTOTOBJSIOT B 6eTOHO- WIH
pacTBOPOCMECHTENSAX, a TAKXKe Ha AHE ONHOH M3 PasbypHBAaEMBIX CKBa-
JKMH N0 MeTOJliKe, NMpHBeAeHHONH B H. 7.81, ¢ majbHefLIHM HU3BJeyeHiieM
ee KeJIOHKOH,

6.84, B cayuyae HEBO3MOXHOCTH YAajeHHs BOAH H3 TOTOBOH 06BOA-
HEHHOH CKBaXKHHB! 3a60H PEKOMEHAYETCH OUHCTHTH OT ULIama 3pJaHdTH-
poBanHem. PacTBOpHYIO CMeCh B 3TOM CJAydae NOMAIOT Ha JHO CKBAXKH-
ot MerogoMm BIIT ¥ nocie npoMBIBKH 3a00s BOJOH IOA HaBJeHHEM
onyckaior B Hee cTosi6. Mapxy pactBopa B 3TOM ciydyae PEKOMeHyercs
Ha3HayaTh He HMxKe M 200, a pacxom ueMmeHTa yBeauuuBaTbh Ha 20%.

6.85. K pajpHeHmnM paoraM IO CTPOHTENLCTBY HaXdyHIAMEHTHOM
yactu (Kene3oGeTOHHBIE HAcaiX¥ Ha CBaH) paspemaeTcs TNPHCTYNUTD
P MOHOJNHTHOM KOHCTDYKIHMH CDasy Mocje YCTAHOBKH B CKBaXKHHY
nocaeanelt csau (cronba); mpu cOOPHOH — mocne MOCTHIKEHMSI pacTBO-
pOM OMOHOJIMYHBAHHS B pacyeTHOH 30He 3amenky H0Y mpoexrTHo#l mpou-
HOCTH.

6.86. ns1 KOHTpOJIst NPOYHOCTH pacTBOPA OMOHOJHUMBAHHS H3 pa-
CTBOPHOH CMeCH, U3BJEYEHHOH CO JHA CKBAXHHH KeJOHKOH, H3rOTOBJIS-
107. 9 ofpasnos pasmepoM 7X7XT umn 10X10X10 cm. Ha kaxiawii
3/IEMEHT COOPYIKEHHS JOJXKHO OBITh He MeHee OAHOH cepuUH 0oGpasuoB
pacrBopa. Ofpa3ubl PeKOMEHAYETCS CONEPKATh B HOMELUEHRH HAM B Cle-
IHaabHO NPOGYpPeHHOH CKBaXXHHE C TeMIIepaTypol, COOTBeTCTBYIOILEi
TEMIIepaType TPYHTA B 30HE 33JE/KH.

Uepes 1BOE CYTOK KOHTPOJBHEIE 06pasubl pacuanyObiMBaiOT, MapKH-
pYIOT, 3aBOPayuBaIOT B MOJHMEPHYIO IUJIEHKY H OCTaBJASIOT TBEPJETh B
TeX JK€ YCJOBHUAX A0 HX HCIBITAHMSL.

ITepBoe HcnbiTaH#e TpPex 06pa3uoB NMPOH3BOAAT uepes 28 cyT, a BTO-
poe — uepe3 90 cyr TBepAeHHus. Tpu ofpasia HCNBITHIBAIOT B CPOKH, He-
06X0ANMBIE [JIl YCTAHOBJEHHS NPOYHOCTH PACTBOpPa NO NPOH3BOACTBEH-
HOU HeOOXOZHMMOCTH HJIH MO TPe6oBaHMIO 3aKa3UHKa,
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Tlepea ucnniTanHeM o6pasubl B TeueHHe 2 4 JOJXKHEI HAXOLHTBHCA B
KOMHaTe ¢ Temneparypo#i 18F2°C,

daexTponporpes Gerona

6.87. B cayuae xorga cpokn HaGopa NMpPOeKTHOH NMPOYHOCTH GeTOHOM
KOHCTPYKIHH,. BHIAEpXKHBaeMON 10 MeToJy TepMoca ¢ NMpOTHBOMODPO3HLE-
MU H00aBKaMu uju Ge3 HUX, He YAOBJACTBOPAIOT TEMHAM CTPOHTENLCTBA
HJIH BO3HHKAeT ONACHOCTb pPaHHEr0 3aMep3aHHs, Lenecoo0pasHO mpH-
MEHATh TepMO00HpPabOTKY.

6.88. TepMooGpaGoTka OeroHa B BeYHOMEDP3JOM TDYHTE [0 CpaBHe-
HHIO ¢ TepmMooOpaborkoii GeToHAa Ha NOBEPXHOCTH HMEET NPHHUHNHAJb-
HOE OTJHYHEe B TENJOOGMEHEe €O Cpejlolf, XapaKTepH3YIOUEMcs MOUIHLIM
TEIJIOBLIM IIOTOKOM B 30HY MEp3JIOTO TPYHTa, 0COGeHHO B Iponecce Tell-
JIoBOfI 006paBOTKH, MEAJIEHHEIM OCThiBaHneM GeTOHa B faJjbHeHUIeM 3a
CYET TEPMOCHOTO 3G (deKTa OTTasBINET0 CAOS TPYHTA C MNOCAEAYIOLIHM
CMEep3aHHeM ero ¢ GeTOHOM KOHCTPYKLYH.

ITepeuncuerdpie 0COGEHHOCTH Temioo6MeHa 6eTOHA C BEUIOMEpP3JIbIM
I'PDYHTOM [OJIKHB ObITh yUYTEHHI HDH BBHIGODE M pacyeTe MeTOAA BHIAED-
JKHBAHHUS,

IIporHosupoBaHse TeMIEPaTYPHOIO COCTOSIHUSI GeTOHA, YJIOXKEHHOIro
B MEp3JbIH TPYHT, U obecleyeHHe GNaroupHATHHX TeMIEPATYPHHIX YycC-
JIOBUA €ro TBepleHHS pPEKOMEHAYeTCss Ha3HayaTh HCXOAS M3 KOHKper-
HbIX YCJIOBHH CTPOHTEJNBLCTBA ¢ YYETOM CJIEAYIOIHX (aKTOpPOB, OKa3HBa-
IOIIMX BJAMSHHE Ha TeMIEepPaTYPHBI pexXHM TBepieoulero GeroHa: ¢u-
3HKO-MEXaHHYECKHX M TeMIepaTyPHLIX XapaKTepPHCTHK Mep3Jjoro IpyH-
Ta OCHOBAaHHA (BHJ IPYHTa, CYMMapHasi BJaXHOCTh, JbAHCTOCTh, KPHO-
reHHasi CTPYKTypa, H3MEHeHHe TeMNepaTypH IO FIyGHHe); KOHCTPYKTHB-
HO-TeXHOJIOTHYECKHX OCOGeHHOCTel M3roTOBAsEMOro (yhzamenra (pas-
MepHl, BHJI U MapKa NpHMEHSEeMOro HeMeHTa ¥ GeToHa M Ap.) H TeMmiepa-
TYPH Hapy>XHOTO BO3XyXa.

6.89. I'lpu BhiGope M pacyere MeTOLa BHIAEPXHBAaHHS KOHCTDYKHHH,
BBICTYMAIOLIMX Haj HOBEPXHOCTBIO I'PYHTA, PEKOMEHAYETCH NOJb30BATHCH
«PyKOBOACTBOM MmO 2/1eKTPOTEPMO0OpaboTKe GeToHa» M «PykoBoACTBOM
0 3UMHeMy OGETOHHPOBAHHIO C NPHMEHEHHEM METOAAa TepMoca»,

6.90. Ilepex Tem Kak NPHCTYNHTb K BHIOODY MeTOA2 BHIAEPKHBaHHSA
feTOHA B KOHCTPYKIMH, pPEKOMEHAyercsi, OCOOEHHO B 3HMHE-BeCEHHHHR
MepyoA rojla, YTOUHHTH BeJHUHHY H XapaKTep pACpefesleHus TeMIepa-
TYpbl TPYHTA 1O TJIyOMHE NMYyTeM KOHTPOJBHOTO OYDEHHS TepMOMeTpHYe-
CKHX CKBaXXWH I'My6uHO# 00 5 M, Tax Kak H3-32a OTCYTCTBHSl B YCJOBHAX
CTPOMNVIOLLAAKH PACTHTENbHO-CHEIOBOrO NOKPOBA AMILIHTYJAHLIE 3Hauge-
HHSl TeMIepaTypnl IPyHTa Ha BcCeX riay6GHHax 6yayT GoJiblle, YeM MO,
€CTECTBEHHBIM ITOKPOBOM.

OcCHOBHBIE XapaKTEpHEIE KDUBBIE paclpejesieHHs TeMNeparyps Bey-
HOMEP3JIOTO I'pYHT2 1O rJayOHHE B TeYeHHMe roja NPUBEXEHH Ha puc, 14.

6.91. [To kpuBHIM pacnpefiefieHuss TeMAepaTyp PeKOMeHAyeTCs Ha-
XOIHTh TPAaHHLY pasfesta NpHMENEHWS METOJOB TepMoca ¢ HOGaBKaMH-
YCKOPHTEJISIME H 2JIEKTPOTepMO0GPaGOTKH.

B JnerHe-ocenHui#t mepuoh (puc. 14,4) pekOMeHAyeTCSt NPHMEHATH
MeTOJ TepMoca Ha BCeM AHaNa30He TeMIepaTyp TPyHTA IO riyGHHe.

B ocenHe-auMuuii mepuox (pHC. 14,6) pPEKOMeHIYeTCR NPHMEHATH
MeTOJ, TepMoca J0 HIKHCH MPaHHIBl Ce30HHONpPOMep3llero rpymrta. B
rpaHALaX CEe30HHOMPOMEp3UIero I'PYNTa PEKOMEHAYCTCS IPHMEHSTH Cro-
€00 Tema0BOK o6paGoTku GeTOHA I1a TAYOHHY CJIOST CE30HHONPOMEP3IIEro
rpyHTa NJaioc 1 M,
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B sumnnii nepuon (puc. 14,6) xpurepueM npHMeHeHHs TepMoolpa-
60TKH ABASETCS HUXKHAA TeMIepaTypHasi IpaHdla NPHMEHHMOCTH MeTo-
Aa TepMoca. B 3TOT DNeEpHOA INPOrpeB KOHCTPYKHHEA pPEKOMEHAYeTCH
NpUMeHSTh Ha TNyOMHY He MeHee 3—4 M OT JAHEBHOH IIOBEPXHOCTH
rpYyHTA.

B secenne-jleTHHit nepHod (pHC. 14,2) pekoMeHAyeTCH IPOHSBOAHTH
TepMo0o6paboTKy GeToHa TONBKO [0 HHXKHeEl TeMnepaTypHOH TIpaHMubI
NPUMEHHMOCTH MeToJa TepMmoca.

q

Puc. 14. Xapaktep pacnpeje/ieHus TeMNepaTyps BeHHOMEP3JOro rpyHTa
#rp MO rayGune H B TeueHue roja

Q@ — JIeTHe-OCeHHUN MepHOA; 6 — OCcHHe-3UMHHY [EePHOJ; 6 — SHMHHM MePHOA; &é—
BeCEHHe-NeTHHH NepHOR

6.92. Tipu BHIAEpXKHUBAHHY OCTOHHHX H K€/Je306eTOHHBIX KOHCTPYK-
UH# MOTYT GBITh NPHMEHEHBHl B OCHOBHOM CJELYIOWIME PEKHUMBI:

a) JABYXcCTajAHHHBIA, COCTOAUKNA M3 pasorpesa H MOCJAeAYIOLIErO OC-
TeiBanus Gerona Ao 0°C. IlpowHoctb Gerora, paBHas 709 Rgs mpH Ta-
KOM pexXyMe LOCTHraercs K KOHIY OCTHIBaHHA, DTOT PEXHM XapaKTepeH
Il yacTell KOHCTPYKUMH ¢ Mp=@2,5—b5, HaXoJdIKHXCA HHXKe AeATelNb-
HOro ¢JI0si BEYHOMEDSJIOr0 I'PYHTa,

Jlonycxaercst NIpHMEHEHHE 3TOTO peXXHuMa JJsi KOHCTPYKUHA ¢ Mp=<
=54, HaXOAAIUMXCSl BHILE JESTENBHOro Cll0sl BEYHOMEpPSJOro rPyHTa X
BLIIEPXKHBAEMBIX B BeCeHHe-JETHUH nepHol roaa;

6) TpexcTafHiHHIH, COCTOSLIMA H3 PasoTpeBa, H3OTEPMHYECKOro
BLILCPKUBAHMA H ocThiBaHus Oeroma wo 0°C. Ilpounocrr Gerona He
menee 709% Rss HpH TaKOM pexHMe JOCTHTAETCs K KOHIY OCTHIBAHHS.
STOT pexKHM PEKOMEHAYEeTCH NPHMEHATh ¢iiIf dacTeii KOHCTPYKIMA C

01 =2,5—8, HaXOAALUUXCH.B HEATE/NLHOM CJOe BEYHOMEP3JOro IPYHTA.

6.93. MeTton ¥ peXHM BHIAEPXKHBAaBEHA BHIOHpaOTCH ¢ yueToMm o6ec-
neueHus: TpeGyeMoll MPOYHOCTH GeToHa NPH MaKCHMATBHO BO3MOXKHOM
CHHXXEGHHH DasBHTHS B HeM HNECTPYKTHBHBIX npomeccoB, s atoro pe-
KoMeHAyencs cobiiogath CKOPOCTb HOABREMa TEMIEPATYPH NpH Harpese
ue Gosee 10°C/4, He nmpeBHHIaTHL TEMIIEPATYPY H3OTEPMHUECKOro BRIAEP-
skuBanns 60°C, momAep:KHBATH CKOPOCTb OCTHBAHHs BLICTYNAOLIHX HafR
rpyHTOM uacrell woHcrpykumm 2—4°Cfu.

CxOpoCTb OCTBIBAHHA OeTOHa B KOHCTPYKIHUSX, BHICTYMAIOIIUX HaX
MOBEPXHOCTBIO TPYHTA M MOABEPIHYTHIX TENJNOBOH 06paboTKe, PEKOMEH-
Ayercs RPHHEMATs B COOTBETCTBHH C YCTAHOBJEHHHIMM TPEOOBaHHMSIMY.

6.94. Ina oGecrmeyeHHst paBHOM MPOYHOCTH GeToHa © CHHIKEHHS
TEMIIEPATYPHHIX HaANPSXKEHHH B KOHCTPYKIHH DOKOMEHAyercs IpeAy-
CMOTpPeTh TEIIOH3OJAMMIO ee YacTed, BHICTYNAIOIINX HaJ NOBEPXHOCTHIO
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aem/¥. Pacuer Tenn0H3ONSUMH pEKOMEHMAYeTCsy BHIIOJNHATL B COOTBET-
etsull ¢ «PYKOBOACTBOM IO 3MMHeMy OETOHHPOBAHHIO C IPHMEHEHHEM
MeTOAa TepMoca»,

6.95. Temnepatypy OeroHa B Ipolecce NporpeBa pexOMeHAyeTcs
NMOAAEPIKHBATD OJHHM %8 CJAELYWIHX Ciloco6oB:

a) H3MeHEHHEM BEJHUMHBI HANpsiKeHHd, NOABOAHUMOro K 3JIEKTPO-
JlaM WM HarpeBaTeJNbHLIM YCTPOHCTBAM COOTBETCTBEHHO INpH 3JEKTPOA-
HOM H KOHTAKTHOM IIPOrpese;

6) TepHOAHYECKHM BKJIOUEHHEM H OTKJIOUeHHeM HANpPSAXKEeHH:,;

B) OTKJ/IIOUEHHEM H BBIKJIIOUEHHEM OTAENbHBIX MJH TPYINbL 3JAEKTPO-
JIOB HJIH HArpeBaTeJbHbIX yCTpoﬁCTB.

6.96. Ilpun pacuere sjeKTpoTepMooGpaboTki GeroHa HeOOXOAHMO
VYATLIBATh TENJ/IO, BLLAEASEMOE NPH TrUApaTalHy  LEMEHTa, IOCKOJIbKY
3T0 NMO3BOJISIET CHHSHTb PACXOH SJIEKTPOSHEPIMH M MOBLICHTL 2P eKTHB-
HOCTb TepMo0GpaboTKH,

6.97. TTapaMeTpOM peryJIHpOBaHWS DEKHMa TepMo0oGpaGoTKu sABASA-
ercs Temnepartypa ‘Gerona. O6IMy0 npOAOMKHTENBHOCTH NpOTpeBa Oe-
TOHA, BKJIOYas CTafiHIO OCTHIBAHHS, OPHEHTHPOBOYHO MOXKHO HazHauaTh IO
JaHHBIM Tabs. 20, 21.

6.98. IlpoexTHwtit pexxnMm Temiosoii 06paloTkm Gerona YCTaHABJIH-
BaeTcs MOCTPOEUHONl H HeHTPaJbHOH naGopaTopHelt Mo pe3yJbraram
ONLITHOrO IIporpeBa OeTOHa 3afaHHOrO COCTaBa Ha TPHMEHAEMBIX Ma-
TepHasax.

6.99. TTapamerpsl anexTpoTepMoobpaboTku GeTOHa 3aBHCAT OT KO-
JUYeCTBa Telvla, HeoGXOAMMOro Ajs pasorpesa Oerona u ONaNdyOxH,
BOCIIOJIHEHHST TIOTEPh B OKPYXKAKOMYI0 opely M Mep3Jinlit FPYHT. 1lpH
3TOM HeOGXOLMMO YYHTHIBATH TEIJO, BHLAENEHHOe B OCTOHe NpH TBEp-
HeHHY 1teMeHTa.

6.100. Ynenvnas mommuocts P, Heob6XoAHMas Ha CTajiHH Pa3orpesa
1 M3 GeroHa, ompenensieTcs no dopmyne

c¥e ({6« — L6.u)

P=Pi+ Pyt Ps+ Py— Py =

3629 7,
Zeivi;Mn (g — tg.y)
36297 2
an (tﬁ.K + t6.H —2 tn.n)
3629-2 + PP, ®)

rae Py, P, u P; — MOIHOCTL 3jeKTpHyeckas, KB1/M?, Heo6xoammas co-
OTBETCTBEHHO AJs pasorpeBa GeTOHa M Harpesa oua-
Jy6KH H pacxofyeMmas JAJii BOCIOJHCHHA  NOTepb
TelJa B OKpYXaloulylo cpely Yacrelh KOHCTPYKIHH,
BBHICTYNAIOIIUX HaJ IPYHTOM;

P4 — MOUIHOCTH 3JeKTpHYeCKas, KBr1/mM% neobxoluMas Ajs
BOCIOJIHEHHS TOTephb Telljla B MEP3Jblii IPYHT, onpe-
yesisieMasi OPHEeHTHPOBOYHo No Tabn. 16. Ilpomexy-
TOYHLIE 3HAYeHHS] P, onpenessioTCst MHTEPMOJALMENH;

Pgs — momuocrs  anekTpuyeckas, KBr/M3, skBuBajsenTnas
TEMJIOBBIAGJEHHIO TIOPTAAHALEMEHTA, ONpeaesieMas 1o
raba. 20;

¢, €1 — yieabHas TennoeMkocTb, KIx/(kr-rpag), coOTBETCT-
BeHlo Gerona u onanyG6ky;
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Ta6auua 16

Moaynb mnoBepxuocTd, M—! , . \ 2—3 \ 4 6—7

MomHocts, kBT/M$ . . . . 1,8 2,2 3

Y, yi — oGbeMHass Macca, Kr/M3, cOOTBeTCTBeHHO OeToHa H Ma-
TepHasa onanayOKH;
t6.u, to.6, {n.p — TEMIEpaTypa, °C, GeTOHa COOTBETCTBEHHO HayaJbHas,
KOHeYHas, Hapy»KHOro BO3AyXa,;
3629 — ssieKTpHYECKH/ 2kBHBadent temsa, KJxk/(XBt-u);
Tp — AIPOAOJIKHTENPHOCTL CTaXHH pasorpesa, u;
d: — TonMHa H3OAANHE OMANYOKH, M;
Mp — MOAYJbL IOBEPXHOCTH KOHCTPYKIIMH, M~
K — kosdduunent remnonepesaud onanay6xu, Br/(M2-rpan).
YaenbHas MOILHOCTb, NOTpeGHAas B TEPHOA H30TEPMHUYECKOro BHI-
nepxuBaHusa Pyua, onpenensercs mo dhopmyne

Py3 = Pg + Py — Ps. 9

Y IeJdbHBIH pacxoj sJeKTPOIHEPruu AJs mporpeBa | M3 GeTOHa omn-
peaensercsa no ¢opmyde

w:PTp+(P3+P4)TH3.B7 (10)

rA€ Tus g — NPOAOJIKHTEJNLHOCTh H30TEPMHYECKOrO  BbIAEPKHBAHHA, 4.

6.101. Tlpu snekTpoAHOM nporpese OeToHa Bhiie/deHHe TeNa Ipo-
MCXOJHT HeNOCPCACTBEHHO B OeTOHe NpH IMPONYCKaHuu 4Yepes HEro
9MEeKTPHUECKOTO TOKa, 4yTo obecneunBaer Gosiee Bhcokoe KIIJ, HcnoJb-
30BaHHA JIEKTPO3HEPrHH NPH NMPOYHX PAaBHHX YCJIOBHAX,

6.102. OCHOBHHIM HMCXOAHBIM IIapaMeTpOM INpH pacuyerTe 3JeKTPOAHO-
ro nporpeBa 6GeToHa ABJSIETOS ero yAeJbHOe COIPOTHBJEHHe |, BEARYH-
Ha KOTOPOro Moxer kohebartbea B mpefenax or 1,5 xo 20 Om-m B 3a-
BHCHMOCTH OT BHJQ, COCTaBa H KOJHUYECTBA NPHMEHAEMOro LEMEeHTa,

6.103. YzmeapHOe COMPOTHBJEHHE PE3KO H3MEHsAeTCs JIpH BBEACHHUH
B 6eTOH XHMHYeCKHX JA00aBOK, ocoGeHno ajekTpoauroB, KpoMme Toro,
p He SBJASETCH BEJUUHHONM IIOCTOSIHHOMN, a M3MeHsieTcs B mpollecce TBEpP-
Jenns 6GeroHa, ymeHobmasach go 0;5—0,85 cBoeit HauajbHOfi BEJIHYHHH,
a 3aTeM DE3KO YBeJHuHBafAch, MHTeHCHBHOCTH pocra |p TeM OBICTpee,
yeM BHIIIE TeMmeparypa H GoJblie JJIHTEILHOCTh H30TEPMHYECKOTO BbI-
LepXXUBaHHA 6eTOHA.

6.104. Tlpy opraHHsauuu 3JeKTPONpOTpeBa GeTOHa B pacyerax no-
TpeGHOM 5JeKTPHYECKOH MOULHOCTH DeKOMEHAYeTCs TpPHHHMAaTh CpelHee
3HAUEHHE Pcp, PaBHOE MOJYCYMMe BEJIHYHH HAYaJbHOr0 Pm U MHHHMAJb-
Horo Pmum. IlpH pacueTe NHKOBEIX Harpy3ok K BhiGope THDa TpaHchop-
MaTopa, TOKOBbLIX HAarpy3OK B JHHHH K BHOOpe THma Kalens, 3alluTHl
A4 HA3HAYEHHS H3MEPHTEJIBHOH amnapaTypsl PEKOMEHAYyeTCs TPHHHUMATb
3HaAYCHHE Omun.

6.105. Ilepen mauajloM 3JEKTPOIpPOrpeBa CTPOHTeNbHAsd J1aboparo-
PHS TIPH TIOMOIM BOJbT-aMIIEPHOH CXeMbl ONpelieniger 3Ha4eHHa p Oe-
TOHA, TPHTOTOBJIEHHOI'O Ha MECTHHIX MaTepHanax.

ITpu orcyTcrBHE BO3MOXHOCTH €ro onpeldeleHus MJs OPHEHTHPO-
BOYHBIX PACUeTOB 3HAUEHHE Pcp MOXKHO NPHHATH paBHBIM 4—6 Om-M.
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6.106. Onsa moxBeneHHs HAOPAXKEHHA K GETOHY CiyxkKaT IEKTPOALI
CTEep>KHeBble ¥ ITOJOCOBLIE, ONHHOUHBIE H IPYNIOBHE, CTPYHHHE H INIAC-
THHYaTEIe W T. A. Ber6op THHmA M CXeMbl pasMelleHHs 3JEKTPOLOB pe-
KOMEHAYeTCs IPOM3BOAHTL C YUETOM OCHOBHHIX TpeGoBaHHI:

a) 2JIeKTPHYUGCEAs MOIKHOCTB, BRLASAEMAd B 0eToHe mWpH NPOXOXK-
JIEIHH TOKa, AOJIKHA COOTBETCTBOBATbL MOIIHOCTH, Tpebyemoil mo Temmio-
BOMY pacuery no ¢opmyre (8);

6) »JeKTpHYeCKoe MoJe NOJXKHO GHTh PaBHOMEPHBIM, YTo CO3AaeT
6/aronpHSTHEE YCIOBHSL AJI TBepAeHHst OeToHa;

B) SJEKTPOAL DEKOMEHAVETCS pacnojiaraTh IO BO3MOXKHOCTH CHa-
PYX¥ IPONPEeBAEMON KOHCTPYKIHH:

r) BMEeKTPOAH DEKOMEHAYeTCs yCTaHaBAMBaTL Jo Hauaga OeToHU-
POBaHHS, a WX NPHCOEZHHEHHE K TOKOBEAYIMM INPOBOJAM — HeMelJeH-
HO MOCJe OKOHYaHWA GeTOHHPOBAHHS.

6.107. Ilpn snekTpomporpeBe MOHOJNHTHHIX KOHCTPYKIHit, BBICTYNAIO-
UMX HaJ TPYHTOM, a TaKXKe HaXOASIMuXCA B DPYHTE, MpHEMJeMbl MPak-
THYECKH BCE BHAbI U CXEMbl COeAHHEHHS 3JIEKTPOAOB,

6.108. Pacyer MONIHOCTH NpH CKBOSHOM INIporpeBe GeroHa PEKOMEH-
AYercq ONpeAeaaTL MO CIeAyIOWHM GopMynaM IpH ApHMEICIHH:

a) MJaCTHHYATHIX SJEKTPOXOB

UZ
b? pep

rie U — nanpsxenne, moABOXMMOe K 3JIeKTpoiaM, B;
b — paccrosinme MexAy pa3Ho(ha3HBIMH 3JNEKTPOXAMH, M,

P= 1072, (11)

Pcp — YAGNbHOE CONPOTHBJIEHHEe CpeiHee ,&*_@‘*_‘;?ﬂ GeTOHHOR
cmecy, OM-M;
6) MOJIOCOBBIX 3JIEKTPOZLOB
P= Ulz 5¢ ¢ 107, (12)
bgpcp(l + _nb_ In 2—0)

rie ¢ — PaccTosiHne MEXAY OAHOGMA3HLIMH 3JIEKTPORAMH, M;
a — IIAPHAA 3JeKTPOAa, M;
B) CTEPXHEBHX SJEKTPOLOB

2
3,14U 10—

b
bzpcp(3,l4+2ln nd. )

P= , (13)

rae ds — IuaMeTp SJeKTPOha, MM;

I) CTPYHHHIX 3/JEKTPOXOB (IJa WPOrpeBa CBai, KOJOHH, Ganok ©
T. &) C HCMONB30OBAHHEM paGouelt apMarypsl Ais CBai:

KBaZPATHOIO CEUEHHS, APMHDPOBAHHLIX UETEIpbMS palounuMu 1po-
LONLHBIMH  CTEPIKHSIMY, ,

6,28.U%.1072
4 '—b—'

ds ¥V 24,

P= , (14)

Pcp B%In

rae B — cropona cmaw, M;
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KPYIJIOTO CEYeHHs, apMHPOBAHHBIX GoJee ACSATH MPOAOJBIBIMU
CTEpKHAMH,
0,628 U®
P = ———— kB1/M, (15)

In =—
Pcp In d

rie [ — nuaMerp CBau, M.
6.109, Pacyer momnocTs npu nepHdepuiinoM nporpese Oerola pe-
KOMEHAYeTCs ONpelesaTh no CjieAyIoluM (opMyJaM INpH TIPHMECHEHHH:
a) TMOJIOCOBHX 3JEeKTPOJIOB

1,567 Uz.1073
4 b
Y (1,51n 5 = )

P =

) (16)

na+2B

rae B — TonluuHa mporpesaeMoro c¢jos, paBHas o6biuHo 0,50,
G) crepXKHEBHIX 3JEKTPOJOB

028 U?
pP= 0,08 U kBr/m. (17)

- 46
Pcp In V2
dy

. 6.110. B xauectBe CTEPXKHEBHX 3JEKTPOLOB INPHHHMAETCa apMa-
TYpHad CcTajb AnaMeTpoM 6—12 MM, NOJOGCOBHIX 3J/€KTPOAOB — JHCTO-
Baf CcTaab TOMLHHOH RO 2 MM, WHpHHOH mogocsl 30—50 MM. Crepxxe-
BLIe 2JIEKTPOAL: SONBNIEND NMUaMeTpa NDHMEHAIOTCA NPy 3abuBKe HX B
GeroH Ha rayGuny Gomee 0,8 M.

6.111. Tun 27eKTPOXOB, CXeMy pasMelleHHst M MOAKJIIOYCHHs 3/ICKT-
POAOB DEKOMEHAYeTcs BHOHDATh HCXOAs M3 KOHGHrypauuu H pasMepos
KOHCTDPYKIUH, PacloJOXKEHHs apMarypel, KOJHYecTBa OAHOBpEMeHHO
nporpeBaeMoro 6eToHA HJIHM KOHCTPYKUHI.

B nepuon nmoimbeMa TeMIepaTypH HalPAXKEHHOCTh TOJs PEKOMEH-
JAyercst IpUHAMaTth He Gosee 10—12 BfcM, B nmpOTHBHOM ‘ClTydae MOTYT
npousofiTH MeCTHHIH NeperpeB H HEJONYCTHMOE YBEJHUeHHEe BHIACASEMO-
ro rTemaa B GeTOHe,

6.112. DnexTPOAbl DACTONATAIOTCS PABHOMEPHO Mo AJHHe H Cede-
HHIO TIPOTpeBaeMolt KoHCTpYKumH. Ilpn pasMellleHun SJEKTPOKOB Heob-
X0UMO cO6MI0AaTh MHHMMaJIbHHIE DacCTOSHHST MEeXHy 3JEKTPOAaMu H
apMaTypo#, OpHEHTHPOBOYHHIE SHAYEHHS KOTOPHIX fipuBelens B Tabi. 17.

Ta6baupa 17
Paccrosiye MEXINY 9AeKTPOAOM M ap-
XaTypolt, oM P 5 7 10 15 50
Hanpsixenne, nmpuMeHsieMoe B Ha-| 52 65 87 ‘ 106 | 220
yane nporpesa, B

CobmoaeHne aTHX paccTosHuit obecneunt YMEHbIUEHHe BEPOSITHO-
CTH MeCTHOro neperpesa OerToOHa.

6.113. Pacxox apmarypHO# cranu, monpebmblii JJus OpraHH3aluH
nporpeBa, 3aBHCHT OT DasjHuHBIX (PakTOpOB M Ans OPHEHTHPOBOYHBIX
pacueroB Moxer OHTb HpHHAT mo TAOM. 18,
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Ta6auwa 18

Pacxoa cTanu, Kr/M3, npu HanpsikeHuu, B
[MoTpe6HoCTb B MOULHOCTH,
KkBr/u? 52 65 87 106- 220

2 2 3,2 2,5 1,9 1,6
4 6,4 5 3,8 3,2 1,6
6 9,5 7,5 5,7 4,8 2,3
8 12,8 10 7,5 6,4 3,1
10 15,9 12,5 9,4 7,9 3,9

6.114, DaexTponHbiii nporpes Haubosee dPdexkTHBen Al KOHCTPYK-
uui mpocTOl KOH(QHrypauu¥#, HeapMHDOBAHHLIX MJIH MaJjOapMHPOBaH-
HbIX.

6.115. Ilepucepuiinnifi MpPOrpeB peKOMeHIYeTCss  NPHMEHATH s
MaCCHBIILIX H CPCAHEMACCHBHBIX MOHOJNMTHBIX KOHCTPYKIEH# /0G0 KOH-
(Gurypauun nps GeTOHHPOBAHMM B pacniop ¢ rpyHTOM. [Ipu sTOM 8/€KT-
POAbLI YyCTaHaBJHBAKOTCA aubo BAOJb CTEHOK TPaAHUWIEH HIH CKBAXHHBI
nepes, HauanoM yKaaixu Oerona, amGo 3abuBaoTcs B GeToH Ha TPaHH-
e GeTOHAa C TIPYHTOM.

6.116. MoOHOJMTHBIE KOHCTPYKUHH CJOXKHOH KOHQHrypauunm peko-
MEHAYeTCs NporpeBaTs, coderas MJIACTHHUATHE HJH TIOJOCOBbIE IEKTPO-
Ibl, HallUThie HA ONANYOKy Mo TNepndepun KOHCTPYKUHH, CO CTEPHKHE-
BBbIMI AJIEKTPOJIAMH, YCTAHOBJMEHHBIMY B 6eToH.

6.117, Boifop pauuOHAJbHBIX TeMIIEPATYPHO-TEXHOJOFHUECKUX YCJIO-
BHI BLIAEDKHBaHHA 0eTOHa B BEUHOMEP3JOM IDYHTe ¥ €ro 3JeKTPOIpo-
rpeB TPe6GYIOT MpenBapHTeNbHOTO pacuera PasJHYHEIX KOMOHHALHN He-
XOJHBIX NapaMeTpoB MPOH3BOACTBA GeTOHHHIX pabor. A cokpallenus
TPYAOEMKOCTH pacueToB Ha pHC. 15 npuBexeHa HoMorpaMma AJs cBai
puaMmerpoM 600, 1000, 1400 MM, nporperblx CTEPKHEBHIMH 3JIEKTPOAAMH
[0 TPeXCTaZHHHOMY PEXKUMY C NOCTEAYIOIHM TEPMOCHBIM BBILAEPIKHBAHHU-
eM B Teuenne 28 cyr. HoMorpamma cocras/ieHa AJjsg ONpeleseHus npou-

BocTH Gerona Mapku M 300 Ha mopriamineMente Mapok M 400—
M 500 c¢ pacxogoMm ueMenra 400-—500 kr/M®, BLIAEPKHBAEMOro B
rpyare ¢ rtemmnepatypoit —5°C.

Ha noMorpaMMe mnpuBeleHm: 3HAUCHH:A TEMIIepaTyPONPOBOJHOCTH
tanoro rpyura ot 0,0012 xo 0,0036 m2/u. TIpomexyTouHbie 3Ha4YeHHS
TeMIepaTypOnpOBOAHOCTH GETOHA ONPEHeJSIOTCS HHTeprojsuuedt. Ho-
MOrpaMMa pacCUHTaHa NI mporpesa 6eToHa KOHCTPYKIRI, (pacnono-
JKEHHBIX HHXe JeATeJBHOTO CJosi BEYHOMEP3Joro rpyHTa.

PeXHM W KOMTPOJb KauecTBa TIPOrpeBaeMoro GeTOHAZ KOHCTPYK-
UHf, pacMOJIOXKEeHHHX Hafi NMOBEPXHOCTBHIO TIPYHTa B ero JAefTelbHOM
cJ0e, PEKOMEHAYETCS HA3HAYATH MO HATYPHHIM HAGNIONEHHSM 3a TEM-
nepaTypoli nporpeBa M IO TpPaJHUHOHHHIM rpadrkam Habopa npod-
HOCTH.

XapakTep OCTHIBaHHSI PAas/MYHBIX KOHCTPYKUHME ¢ My or 3 Jo
7 M~l, HaXomAlMXCs HuXKe JKEATENBHOrO CJOS H B KOHTaKTe ¢ Mep3-
auiM  rpyutoM  (frp==lor —1 po —5°C, %=0,0024 M2?/d), upuBenen
Ha puc. U6

TTomnmo ToOro, Geron HaOHpaeT NMPOYHOCTh He TOJIBKO B IMEPHOR
octeipanug no 0°C, Ho m B TedeHme NepHOA3 3aMep3aHys cjod  OT-
TasBIIEr0 TPYHTA,
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Puc. i5. Howmorpamma Aas onpefesenns npoudoctd Geroma, mnporpe-
TOr0 MO PA3NMYHBIM PEXHMAM M BBLIAEPIKHBAEMOTO B FPYHTaX C TeMme-
parypo#t or —1 go —5°C
I'— cBay auaMmerpoM 1400 mMM; 2 — To ke, 1000 MM; 3 — TO Ke, 800 MM

40|

35t

T, cym

Puc. 16. Xapakrep OoCTHIBAHMS KOHCTPYKUMii, PACHONONKEHHBIX HHMKeE
NeATENbHOrO oS
{ —¢Ban puamerpoM 600 MM; 2 —T0 ke, 1000 MM; 3—TO ke, 1400 MM
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B oprenTHpOBOUHBIX pacyerax NPOYHOCTH GeTOHA TPOJOIKHTENb-
HOCTb CMEp3aHHs CJI0A MOXeT OuTb NpuHATa o Taba, 19.

Tabanuna 19
TIpomosnKHTENLHOCTh CMEP3aHHA, CYT, NPH TeMIepaTy-
pe rpyura, °C
—3 -5
Mozyab NOBepXHOCTH,
e M=! npy kodddHIKEeHTe TeMIepaTypONnPOBOAHOCTH MEP3J0ro
rpyHra, Mm%y
0,0024 0,0036 0,0012 0,0024 0,0036
2—3 300; 260; 140; 100;] 240; 210;] 140; 120;( 100; 70;
200 80 140 | 80 30
4 200; 150;( 100; 90; | 160; 120;| 110; 90; |50; 35; 15
100 70 80 60
6—7 110;6(5))0; 60; 40; 20| 100; 80; |60; 40; 20(30; 20; 10
40

MMpumeyanue 3HaueHHs NPOAO/LKHTENLHOCTH CMep3aHHsl NpH-
BefeHbl AJSA MEp3JIOro rPYHTa € COJepiKaHHEM JbJa  COOTBETCTBEHHO
600, 400 1 200 xn/Mm3,

6.118. B mpoext npouasojcTBa pafoT MO  SJIEKTPONPOrPeBYy MO-
HOJIHTHHIX KOHCTPYKIHH pEKOMeHAYeTCs BKJIOYAThb TEXHOJOrHYECKHE
KapTe 3JeKTPONporpesa.

Kapra jpo/mkHa codepxaTh CXeMy KOHCTPYKUHH C YKa3aHHeEM:
PACTOIOKEHHsT apMATYPHl H 3aKJafHbIX Jerajed, cxeM pasMellleHHs
H TOAKJIOUEHUS 3JAeKTPOJOB, ONOCOGOB KPEIJieHHs 3JEKTPOXOB u H30-
JASIHM WX OT apMaTypHl; KaHHWe O CEYeHHH M JJHHe JqPOBOJAOB H
KaGesiefl; CXeMy pPaCHOJIOKEHHsi TEeMIEPATYPHHX CKBaXKHH; HaHHble O
napousoJsiipM OeToHa; Mapky OeroHa, 06beM ORHOBPEMEHHo MNporpe-
BaeMoro GeTOHZ, MOJYJb IIOBEDXHOCTH KOHCTPYKUMH, NpPeANOJaraeMpli
pexyM SJIEKTPOIPOrpeBa, NMPOYHOCTH GeToHa K MOMEHTY pacnanyoru
H pacyeT NapaMeTPOB 3JIEKTPONpPOrpesa.

6.119. Tlepen HauasoM GETOHHPOBAHHS  NPOH3BOAMTCA  OCMOTP
VCTAHOBJIEHHEIX 9JIEKTPOAOB, COeJHHeHMH NPOBOJOB M JAp. B mpouec-
ce GETOHMPOBAHHS DPEKOMEHAYercs CJAefHTb 34 TeM, UTOOH SJEKTPOIHI
He OBIM CMeIeHb OT NPeXyCMOTPEHHOTO MPOEKTOM IOJIOKEHHS.

6.120. Tunpo- W TENJIOH3OASUHMIO BepXHell OTKPHITOf NOBEPXHOCTA
GeTona peKOMEHRyercss  BHINOJIHATh ©pasy IO Mepe GETOHHDOBAHHA
KOHCTPYKIHH.

Tlepen mopayell HanpsKeHAs Ha OSJeKTPOALI PEKOMEHRYeTCH npo-
BEPUTh NMPABHJBHOCTH HX YCTAHOBKM H TOAKMIOUEHHS, KauecTBO KOH-
TaKTOB, PACHOJIOMNKEHHE TEMIEpPaTyPHHIX CKBAXKHMH WJIH YCTAHOBJIEHHBIX
B GeToHe JaTUYMKOB TeMNeEPaTYPH, NpPaBHJIBHOCTb YKIAIKH YTEMIHTENA.

IMocne ycTpaHeHHS HEMOCTATKOB PEKOMEHAYETCs YCTAHOBHTL Bpe-
MEHHO® OrpaxieHHe ¢ {pefyNpefUTEJbHHIMH TJIAKATAMH ¥ CHFHAJb-
HEIMH JlTaMTaMy.
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6.121. Bni6op, MOHTaX H SKCIJIyaTalHs 3JEKTPOOGOPYAOBaHHs H
SHeprocHaGieHHs NpH 31eKTPoNponpeBe OeroHa peKOMEHAYeTcs npo-
H3BOAUTBL COIJACHO raase CHull I1I-33-76  «DaekTpoTeXHHYecKHE
ycTpOHcTBa>.

6.122, Mecra ycraHOBKH TpaHchopMaTOpa,  paclOpele]nTeNbHbLIX
YCTPOHCTB KW CXeM pasBOAKH JiA TpOnpeBa OeToOHa DEKOMEHAYETCs
BLIOHDATh pacyeToM, 4YTOOH 06ecHeuHTh:

BO3MOXHO MeHblllee  KOJHYECTBO MNePeMEUICHHH 5o  OGBeKTY
TpaHcpopMaTopa H pacnpeeNHTENbHEX YCTPOHCTB;

SKOHOMHBIH DacXoj TOKONOABOASMHX Kabeseit H fPOBOJIOB;

HauMeHbINYI0 TPYAOEMKOCTh 06CHAyXKHBAaHHA,

[ pasBolku B mpejenaX 3axBaTKH HeOOXOAHMO IIPHMEHSTH
IpoBOJa C BOJOHENpPOHHIAeMOH TIHOKOH H3OJMALMeH u HCIOJb30BATh
HHBEHTapHble MpUcCocoOieHus ¥ yerpoficTBa. B cayyae npuMeHeHHS
TOJBX HPOBOMAOB HJH LIMH HEOGXOAHMO MpHMEHATh codurh J000H
KOHCTPYKILHH.

6.123. Heo6xomuMo cieZTh 3a paBHOMEpHOH 3appyskoii ¢as
TpancdopmaTopa, Kotopass obecneuHBaercs COOTBETCTBYIOUIHM IOK-
KJIIOYeHHeM 3JIEKTPOLOB WJH HarpeBaTeNbHBIX YCTPONHCTB.

6.124. Tlpu snexTporepMoobpaGoTke GeToHa PpeKOMEHAYercs [IPH-
MEeHATb TPAaHCHOPMATOPHI: CO CTYNEHYaTHIM PEryJHpPOBaHHeM HalpskKe-
nust tnos TMH, TIIT, TITO u AIT; asroTpancopMaTops THIOB
TC, AHT, AOMK u ATMK; uHAYKLIHOHHEE DeryJiaTopbl THIma MA;
csapounste tHnos TC, TCH u TUIC; cunoBnie thna TM.

6.125. [lnsn ynpaBleHHs NPOLECCOM JIEKTPOoTepMOOGpaGoTKH  Ge-
TOHAa DPEKOMEHAYETCS NPUMEHATb 3JEeKTPOalnapaTel: PyYyHOro ynpasie-
rug tumoe PR, TIR; amroMmatuueckoro ynpasienus tunos KIB, LA,
PIT u 3II; samutre thnos P, PT u A3110.

6.126. Ceuenns mnpoBomOB M KaGeneft 3JEKTPHUECKOfl ceTH BH-
6uparoTes:

a) mo JXOMYCTHMOMY HarpeBy;

6) 1o nomyckaeMoii mortepe HampsxeHus AU, ompeRensemoir 1o
ynpowerHo# ¢opMyJe
Ppl103

AU=—ps "

(18)
rie [ — AJMHA JIMHHH, M;
p — YJeJbHOE SJEKTPOCONPOTHBJEHHe mposoia, OM-MM*/M;
S — mrowWwaxp CceueHHs NPOBOAR, MMZ;
Py U—-HO,CLBOBJIHMbIe COOTBETCTBEHHO MOLIHOCTD, BT, H Halpaxe-
Hue, B.

B kayecTBe mpOBOAOB MOryT OHTb HCHOJNL3OBAHEI MPOBOAA H
xabean tunos TP, ITP, I1B, AIIP, AIIB, BPT, KPTIT u ap.

6.127. ABTOMaTH3aUHA NpoOleEcca 9NEKTPOTePMoo6paboTKn GeToHa
peAycMaTpHBaeT:

aBTOMAaTHUECKOE DeryJHpPOBaHHMe TeMnepatypm OeToHa B COOT-
BETCTBHH ¢ 33JAaHHEIM DEXHMOM;

JHCTAHLHOHHEA KOHTPOJb TeMIEPATYPH;

LHUCTAHIMOHHOE YIpaBJIEHHE  WOTMONHHTENbHHIMH  YCTPOHCTBaMH,

ABTOMATHUECKYIO GJOKUPOBKY BKJIOYEHHS! NpOrpeBa,

6.128. B xauecTBe RATUKKOB TEMNEPATYpH CJAEAYyeT HCIONB30BAThH
tepMoMeTpH conporupieHns Tnma TCM wmim TCIT  (cOOTBETCTBEHHO
MeHbIt M TTATHHOBHIA).

6.129. PerysupoBanne TeMmepaTyps B 6eTOHe MOXET OCYIIECTB-
JATHCS SNEKTPOHHHMH MoctaMu THmoB DBM u 2MII; noTeHnuOMer-
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pamu tuna KCII-4; aBTOMaTHYECKMMH  pPeryJsTOpaMH TeMIepaTyphbl
munos ITPT3-2M, 3PII-61 uau MPT3-10.

IIpu orcyrcTBuu Ha CTPOHIIIOIAJKe HeOGXOAHMBIX NPHOOPOB MO
aBTOMATHYECKOMY pEryJupOBaHHIO (pEXHMOB  3JjleKTpolporpesa aJjs
KOHTPOAA 3a TeMNeparypoil IporpeBa MOKHO NOAB3OBATHCH 3aJCHUB-
JICHHBIMH TEXHHYECKHMH TepMOMETPaMH.

6.130. [Ipu nponsBoACTBe pabOT MO 3JEKTPOTepMOOGpaGoTKe Ge-
TOH& JOJKHH coGuiofaTbcst TPeGOBaHHS MO TexHuKe  0€30MacHOCTH
raasel CHuIT 111-4-80 m pasa. 10 Hacrositero Pykosoactsa, Ilpn MoH-
Taxke 23JIEKTPOYCTAHOBOK, Kabeseli H MPOBOJOB HeOOXOXHMO DYKOBOA-
cTBOBaTbcsl MosoxeHHAMH <«[IpaBua ycTPOACTBa JIGKTPHUECKHX YCTa-
HOBOK», a IpH skcriyartauux — «[IpaBuiaMu sKcmiyaTauun 3JeKTPH-
UECKHX YCTAHOBOK IIPOMBIIUIIEHHBIX TMPEANPHATHH»,

[IpuMeprr GeTOHHPOBaHHA ¢ INpPHMEHEHHEM  3jieKTponporpeBa Oy-
pPOHAaOHBHHX KeJe300eTOHHEIX CBafi Ha CTPOHTenbCTBe TPaccsl DAM w
B Bopxyre mnpusenens! B mpua. {10,

PemMoHT caiinbix u cron64yathix dyHnAMEeHTOB

6.131. PaboTel 1m0 BOCCTAHOBJEHHIO (QYHAAMEHTOB JOJXKHBI MpO-
H3BOJHTHCS- HE3ABUCHMO OT BpPEMEHH TrOja NO 4YepTexaM H cMeTaM
JIDOEKTHOH OpraHu3audy H NOA HX aBTOPCKHM  HaA3OpPOM.

6.132. Pa3pywenuss GeToHa (yHZaMEHTOB B WPOAYBaeMbIX MOA-
noNbsiX H B APYrHX cayyasiX B OCHOBHOM HMEIOT XBa BHAA:

@) HapylleHHe CTPYKTYPH, o00pasoBaHHe Tpellud B OeToHe MM
CTO pa3pyuleHHe B NpelenaXx Ce30HHOOTTaHBAKOIlero clA0s rpyHra 1—
1,5 M u BBHIlle ero IOBEPXHOCTH (B 30He XaNWIIAPHOTO NOACOCA
0,2—0,5 M) moj BJAMSIHHEM MHOTOKPATHOMO 3aMep3aBHs B HaCHILIEH-
HOM COCTOSSHHH M OTTAWBaHUsA — NPH HEJOCTATOYHOH  MOPO3OCTORKO-
ctd Getona (puc. 17);

6) oGpasoBaHHe TpEUlHWH ‘I CKaJblBaHHe ©OeTOHa Ha  YYacTkKax
CONpSIKEeHHs CTOAGUaTHIX (HYHAAMEHTOB K OlOJIOBKOB CBall ¢ paHA-
6ankaMH  POCTBEPKOB {IOA BJIHAHHEM  TeMIlepaTypPHO-BJIaXKHOCTHRIX
nedopMaluil BCJAEACTBHe JHMHEHHOro YKOPOUEHHsT 3JEMEHTOB  KOHCT-
PYKUMH TIDH HH3KHX OTPHIATEJbHEIX TeMIepaTypax HapyXKHOro BO3-
Jayxa (pue. ‘18).

6.133. Beron B 3aMOpOXKEHHOM COCTOSHHH HMEeT BBICOKYI0 HpoOU-
HOCTh, KOTOPYIO OH YACTHYHO HJM JOJHOCTBIO YTPayHBaeT NPH OTTaH-
BaHHuHU, eCAH JO0 3aMOPaXKHBaHMSI NpHOGpen INpH3HAKH  HauaBIuerocs
paspywenns. IToaroMy B mepBylO O4epeAb peKOMeHAYercs INPOBEPHTH
cocrosuue OeToHa YINMIOBHIX (GYHIaMeHTOB 3JaHHsd, Tak Kak paspyuie-
Hue GeTOHa B YIVIOBHX HJH JABYX-TPeX CMEXHHX ¢yHAaMeHTax 3Ja-
HUS B OAHON ero yacru (0COGEHHO B TOpLE) MOXer IpHBeCTH K 06-
PYHIGHHIO 3JaHHS.

6.134. Tlonnexaimue BOCCTAHOBJCHHIO (YHAAMEHTH BCKPHIBAIOTCH
Ha TAy6uHY He MeHee 0,5 M HiKe AEATENBHONO CJOS DpYHTA H 30HbI
paspyiueHHs: GeToHa, OIpeReNsIeMOH CTPOHTeJbHON JiaGoparopuedt.

6.135. 3uMoit masA  omperedeHuss 30HH  (TPaHEI)  PaspyleHdst
GeTOHa, €r0 OUWHCTKH H OeTOHHPOBaHHA OOOAMHL  NPOH3BOJHTCS mpo-
rpeB (YHIAMEHTOB B WHBEHTAPHLIX Ope3eHTOBHX HWJIH JAepeBSHHLIX
IHTOBBIX TEIUIAKaX C HCNOJb30OBAaHHEM TeMJOreHepaTOPOB pPasyiHYHO-
ro THna.

6.136. TIpu oGuapyxeuuu rTayGOKOro paspylieHns GYHNLAMEHTOB,
cocrapasiomero 6osee 20% mJIOIaAM HX TONGPEYHOTO CEYEHHA, HJIH
NPH COCPEAOTOYEHMH B OAHOM WacCTH 3AaHUA JABYX-TpeX JAe(heKTHHIX
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dyHJaAMEHTOB OHH JOJXKHb ObITb B KDaTuafluHih CPOK Pa3rpyxKeHml.
KaK NpaBHJIO, HOABEAEHHEM C ABYX CTOPOH NMOX OaJjikH  MINAJNBHBIX
KJeTel Ha BLIDOBHEHHOM OCHOBAaHHHM H HX CHCTEMAaTHYECKHM  PacKJ-
HHBaHHeM 10 Mepe o6xartus. IIpH  HeBO3MOXKHOCTH  NOABeJCHHS
WNaJbHBIX KJeTell MeTOA pas3npy3kd (yHAaMEHTOB JAOJIKEH omnpene-
NIATHCA 3aKA3YHKOM ¢ INPHBJEYEHHEM COOTBETCTBYIOLINX OpraHu3anHi.
B nepuon ¢ 15 uioHa mo | Hos6ps Takue
(byHAaMEHTLl JOJXKHB OBITh BOCCTaHOBJIE-
HE! (B aBapuifHoM NopsiiKke) 6e3 Mepephi-
BOB B pafoTe.

6.137. C moMmeHTa obHapy)keHHs aBa-
PHAHOrO COCTOSIHHSL I JO €ro yCTPaHEeHHs
CrieuHaJnbHO Ha3HAUeHHble JHUa JAOJKHBI
CleJHTb 3@ BO3MOXHBIM TOSIBICHHEM B
KaniTaJbHbIX CTEHAX OCAAOYHLIX TPEIIHH.
Ha nosBHBIWINXCA OCAaJOYHBIX TPEUHHAX

‘ Nl
5% _{(k/’ s

¥

02-05m

7-15m

Puc. 17. Ilospexpaenue

XKeJe3006eToHHON cBam B

30He KAMHJAAPHOrO moj-

coca BJarH H B Ce30HHO-

OTTAUBAKOIIEM CJOE [PYH-
Ta

I —cron 6eroHa; 2 — mene-
306eTOHHasT c¢Basi; J — AHeB-
Hasl NoBepXHOCTbH rpyHTa; 4 —
OroJIeHHa s apMmarypa; 5 —
TPEUHHLl B GeTOHe

Puc. 18, Bausnne Ttemne-
PATYPHO-BIAXKHOCTHBIX Ae-
dopMauMii Ha OroJOBKH
CBai MPH HU3KMX OTpHUA-
TeJbHBIX TeMnepatTypax

1 — pocTBepx; 2 — ckoa Ge-
TOHa I OroJIicHHasi apMmaTypa
cBaH; 38— c¢Baf; 4 — Tpeuln- //

HBl B 0eTOHe

PEeKOMEHAYeTCsl YCTaHOBHTb MasKH M 3aBECTH Kypnas HabJOAeHHH, B
KOTOpPCOM N OJIXKHDI (]JI’IKCMpOBaTbCH AaTtel 11 pasMCepel IOCAeAyrOLero pac-
KpuiTHA TpemuH. [1pH \Ipogo/KaoumeMcs packpbITHH TPEIIHH HEOOXOMH-
Mble Mepbl Ge301aCHOCTH ONPENENAITCH CNelHalIbHON KOMHCCHE! B 3aBH-
CIIMOCTH OT KOHKPETHBIX YCJOBHHU.

6.138. TIp¥ BoccTaHOBNEHHM (YHAaMEeHTOB  paspylueHHbH GeToH
yAaasieTca BPYYHYIO MJM OTGOHHBIM MOJIOTKOM W IJIOBEPXHOCTL 0eTo-
Ha TIPOAYBAETCH CXKATHIM BO3AYXOM. [OpDH3OHTaJbHBIE YCTYIN, ocaab-
JSIOIHA CcedeHHe KOHCTPYKLIHM, AeNaTh HE CJAEAYer.

Paspa6oranunit HopuabcknpoexTom cmoco6 ycuaenus  (puc. 19)
PEMOHTHPYeMBIX cBail Keje3obeToHHOH o06o#iMOE  o6ecneynBaer Ho-
CTATOUHYIO HAJ@XKHOCTh paGorhl KoHCTpyKmuu. Ilocse  HakomJeHHs
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OIbiTa 1O PEMOHTY H TPOBEAEHHIO

COOTBETCTBYIOLIHX
KOHCTPYKIHE DPEKOMEHAYETCS PEUIHTh BOWPOC O BO3MOMKHOM

HCABITaHAA
yMeHb-

LIeHHH APMHPOBAHHSA H TOJWMHLL cos GeroHa, [isi yMmeHbILeHHS Ker
CTKOCTH CBafiHBIX 2KeJjie300eTOHHBIX (yHAAMEHTOB
JKeHHH B CBfI3H C

4 wRal
) .99 | 36 |

Jog
——
1100
- N
o} E—1
)
8

o 520
10

Yson, 20

Puc. 19. Ycunenue csau meneaoGeron-
Hoit oGofimoit

! — 3achIMKa H3 TJHHBl MIH TJAHHUCTOrO
FPYHTA, YKDEIJIEHHOI'0 OpraHMYeCKMMH  JO-
aBkaMu (8—119% G6uTyM™Ma); 2 — POCTREDK;
3 — xenes06eTOHHast cBasA; 4 — LieGEéHOUHOE
ocHoBagne H==250—300 MM, oGpa6oTaHHOe
yepHHIM BsiKymuM; §— apMartypa O 16 All,
war 150 MM; 6 — apMatypa & 6 AI, 1mar
450450 MM; 7 — xenezoGeToHHas oGolima;

BO3JEHCTBHEM HH3KHX

30aHUH pu COOPY-
TeMpeparyp (ao —50,
—b55°C) U BJIAXKHOCTH BEpX-
HSid TOBEPXHOCTh Kesie30Ge-
TOHHOH OOOMMEI He' JOJIKHA
AMEeThb conpsxeHHa ¢ Ganka-
MH POCTBEDKOB.,

6.139. Tlpm BoccraHoB-
JIeHHH  cronbuaThix  (QyHAa-
MEHTOB PEKOMEHAYeTCS Ipu-
MeHsdITh OeToH Mapku M 200 u
Mp3 200, a cpaiinbix ¢yHza-
MeHTOB GeToH Mapku M 300 n
Mp3 300, npuroropsaseMsii Ha
cyibdaTtocToiikoM HEMEeHTe ¢
C3A He Gonee 69 ¢ epBejIeHH-
€M  XHMHUecKHX  J06aBOK
(BO3yXOBOBJIEKAIOUIAX HPO-
THBOMOPOSHBIX, IIIaCTHhHUH-
PYIOUIUX)

6.140. Ilpn yknanxe Gero-
Ha B 060HMY peKOMeHIYyeTcs
cobmojaTh clelylomue yclo-
BHsL:

a) 3uMOH TeMmmeparypa
B6eTOHHOH CMecH TpH YKJajKe,
B Onany6GKy HOJDKHA GHTb He
nuxe 10°C. TIpr remneparype
HapyXXHOI'0 BO3AyXa HHIXKe
~—30°C yknanka GeroHa He
JIONYCKAETCSI;

6) HemocpejaCTBEHHO Hepex
HavajioM GeTOHHPOBaHHHA Ge-
TOHHOE OCHOBaHHE, Ha KOTO-
poe onHpaerca oGoiiMa, cJae-
JAYeT [POrpers ropsay#M BO3-
AYXOM [JO ero OTTaHBaHHS;

B) OeTOHHYIO CMeChb VK-
AajfbIBaTh €  TILATENBHEIM
BHODOYI/IOTHEHHEM H He Jio-
IIyCKaTh NEePepPHBOB B YKJaA-
Ke He Gosee | u;

I') B JeTHee BpeMs Oe-
TOHHYI0O cMech K (yHIaMeH-

8 — O6uryM BH-II Tonmuyo#t 5 MM; 9 —
2 cnost pyGepouna; [0 — onaayGxa Tau, PACNONOKEHHBIM 110
CPeJIHHM OCsIM 3J4aHufA, NoJa-
BaTh NHEBMOYKJIAAYHKAMH HWJH TEPeABHXKHBIMH  TpPaHCHOpTEpaMi;

1) or waxamx '10 M® ykinageBaemoro O6eToHa

KOHTPOJIbHBIX KyO0a.

6.141. dnexnponporped GeToHa peKOMEHAYeTCsS

oT6HpaTh, No TpPH

TPOH3BOAHTE He-

IIOCPEACTBEHHO moCie ero YKaalK@d u NpoAOJXKaTh A0 Ha60pa HM

npounoctd He Menee 70% Rss (B soHe MHHHMAJNbHHIX
GeTOHA) C TOCHeAyIOIHM OCTHIBaHHeM no 10°C s omanyo6ke.

54

TEMIEpaTyp
Temne-



paTypa SJEKTpolporpesa He AOJKHa npesbilnats 60°C. Temmeparyp-
Hbll KOHTPOJIb AOJIXKEH BeCTHCh MO CNENHaJAbHLIM CKBaXKHHAM, 3ariyo-
JEeHHHM B 6eToH He MeHee YeM Ha 10 cM c 3amo/IHEHHEM IKypHaja
9JIEKTPONpPOrpeBa mo ycraHoBJeHHo#i <¢opMe. JKypHan 3/€KTpOfIpo-
rpeBa 3aBepsAeTCs NPOU3BOAMTENEM. paboT H NPEeABABAAETCA KOMHC-
cud npH cpave pabor wo peMoHty PyHAamenra. Temneparyphsbie
CKBaXMHBl IIOCJe pacnagyGKH peKoMeHAyeTcsl TINATEJLHO 3aMOHOJH-
YHUBATh LEMEHTHO-NECYAHHM DPAaCTBOPOM.

6.142. Ilpn ycuieHMH cBali CTalpHHIMH oOOAMaMm Ha CBal0 B
30He ¢ YCHJNeHHS HAHOCHTCS UEMEHTHO-NlecuaHbHi pPacTBOp  Mapku
M 250, npuroroBsisieMHil Ha CyJb(DAaTOCTORKOM LEMEHTE M PEYHOM
necke ¢ BBeJieHHeM BO3J[yXOBOBJieKalOIiuX J06aBOK H  106aBok —
yckopureneil TBepienus. Ilpu paspymenun GetrOHa <BaH Ha TrayGHRY
6osee 4—5 CM HEMEHTHO-NECUAHBH pacTBOp HAHOCHTCH B HECKOJbKO
NPHEMOB.

Ha cBae moclle HaHeceHHsi Ha Hee PacTBOpa MOHTHPYETCA € BXKH-
MaHHEM B paCTBOp IOCPEACTBOM CTPYGLHMH CTa/NbHON KapKkac OGOHMEL,
npeaycMoTpeHHbiit mpoektoM. Ilpm sTom ©o6oiiMa XHOJMXHAa  NepPeKpH-
BaTh 30HY IOABEPXKEHHOro pa3pylleHuio OeToHa CBaH He MeHee ueM
Ha ! M. Bce anekTpocBapouHbie paGoThl Mo MOHTaXy OGOHMH  peko-
MEHAYETCH IIPON3BOANTD B COOTBETCTBHH € TIPOEKTOM JAHIVIOMHPOBAH-
HBIM CBAapIUKOM.

6.143. I'mapomusoasiuio GeToHa 0GOfM peKOMEHAYeTCss MPOH3BO-
IHTb 32 fiBA Pasa HENOCPEJCTBEHHO WOC/E CHSTHS ONaNyOku mo Telm-
aoMy OeTOHY.

6.144. O6parHasi 3acChiNKa BOCCTAHOBJEHHHX (YHAAMEHTOB IIPO-
M3BONHMTCS TI0C/Ae NPHEMKH HX TEXHHUecKOi HHomeKuue#h. B sHMHee
BPEMA OOparnad sachlIKa NMPOM3BOAHTCH IociaodHo (mo (.3 M) Ta-
JBIM TIECKOM HJH MECTHHM MEp3JHM eCTeCTBeHHEIM TIDYHTOM |(He CO-
AepKalliM LIIaka H We6HA) ¢ YIVIOTHEHUEM IHEBMOTPaMGOBKaMH.
JletoM ofpaTHas 3achiIKa  NPOM3BOAHTCH MECTHHIM  €CTECTBEHHBIM
rpyHTOM ¢ ToOCJOfiHOR Tpambopkofr. B ofomx chaydasx oGpaTHas 3a-
CBIMKA ¢ YUETOM ee NocJaeAyoolleli ocalku KOJKHA NpeBHIIAaTh MJa-
HHDOBOYHYIO OTMeTKY moAmoabs Ha 0,5 m. Jlonyckaercs 00paTHyio
34CHINKY (YHAAMEHTOB, BOCCTAHOBJEHHHX B 3HMHee BpeMs ¥ Haxo-
HAIIMXCS B YCJIOBMSAX, HCKIIOUAIOUIMX NPOHHKAHMe B HHX TOBEPXHOCT-
HLIX ¥ aBapHHHBIX BOJI, MPOH3BOAMTH JETOM Ao 15 HIONs TalHM rpyH-
TOM C NOCTORHHIM TpaMGOBaHHeM.

Hs0nTOUHbI I'PYHT OT KOTJIOBaHOB 3SHMOH Mo ero CMap3aHHs
DEXOMEHAYeTCsl YAaMATh,

7. OBECNEYEHUE NMPOYHOCTH, MOPO30CTONKOCTH
U BOAOHEMPOHUIAEMOCTH BETOHA,
TBEPJEIOIIETO B KOHTAKTE C BEYHOMEP3JIbIM
FPYHTOM

7.1. TIpuoGperenne GeroHOM TpeGyeMHx CcBOHCTB IPOHCXOAHT B
pesysbTaTe B3aHMOMEHACTBHH LieMeHTa ¢ BOJOA B TpOU&cCe €ro
TBEepILeHH.

TeepieHre GeToHa BO3MOXKHO JMHIB NPH HAJHYHH B HeM BOJH
B XuIAKo#i ¢a3e; mpH IIOJHOM  3aMep3aHHM 3TOA BOALI  TBEPACHUE
6erona npeKpallaeTcs.

7.2. Ocobennoctb GeTOHHPOBAHHST M JIOCHe/YlOllero  TBEPJACHHS
feToHAa KOHCTDYKIHiI B BEYHOMED3JHIX PPYHTaX COCTOHT B TOM, YTO
GeTOH IOCTOSHHO HaXOAWTCH B Cpelle ¢ OTPHUATENbHOH TeMIeparypoi.

55



7.3. Bce Meroin GeTOHHpOBaHMsi KOHCTpYKuHi, OGeron KOTOPHIX
TBepjeeT B KOHTAKTE C BEYHOMEP3JbM TPYHTOM, HanmpaBjeHH Ha obec-
TleueHHe YCJIOBHH, [IpM KOTOPHIX XKufIkasa (asa B OeroHe cOXpaHAeTCs.

7.4. [lpu GeTOHHPOBaHHH (YHAAMEHTOB M JAPYIHX COODPYXeHHH
Ha MOHOJMTHBIX CKaJLHLEIX K CHIIy4eMep3JEX TIPYHTaX, HCHOJb3yeMBIX
10 I mpunuuny, Ha JMOGBIX FPyHTaX, HCNojdb3yembix mno I TpuHUEDy,
a TaKXe:Ha JIOOLX TPYHTaX I0pu YCTPOHCTBe TEMNJOH3OJHPYIOLIETrO
/105, PEKOMEHAYETCH CTPEMHTLCA ¢ COSJaHHIO YC/IOBHIL, obecneunBalo-
WuX GoJee BbLICOKYID TEMIeDATYpy TBepIeHHsi GeToHa ¢ TeM,. 4T00bl
TPOLECC ero OCTHIBAHHS BO3SMOXKHO JAOJblIe NPOXOJMJ IIPH TOJQXKH-
TEJIbHON TeMmmepaType. DT0 clocoBcTBYeT yckopeHHio Habopa mpou-
HOCTM B HauaJbHBIH NepHOJL TBepAEHHS H YMEHBIIEHHIO KOJIHUECTBa
JabpjJa, oGpasymoomerocsi B GeTOHE Ipu ero MOCHSNYIOIEM OXJIaXKACHHH.
nuxe 0°C.

7.5. Tlpy oxnaxJeHHH OeTOHa A0 TEMIIePaTyPel BEUHOH MepaJo-
THl NOCJe HaGopa MM YacTH MNPOEKTHOR NpPOYHOCTH JalbHelllllee TBep-
jJeure GeToHa ofecnmeuMBaeTCs HaJMudMeM JKHAKoH ($asnl B TOHKHX
kanunisipax GeroHa, 3amepsaowmed npr TeMnepatype Huxe 0°C, Yem
MeHblLIe pafHyC KallH/UIgpa, TeM HHXKe TeMIeparypa, TpH KOTOpo#
BOJ2 IIePeXOIMT B JeJ, B pesyJrTaTe uero THADATAUUA [eMeHTa Oy-
JeT NpoJOJXKAThCA W, KaK ClejCTBHe, OYAeT pacTH IPOUHOCTH M IIOT-
Hocth GeroHa. TemMm pocTa NPOYHOCTH mOCIHe -3aMep3aHHs OeTona oI-
ipefieIsieTCsT 3PENQCTbIO, NIPH KOTOPOH OH Oblj1 3aMOpPOXKeH: yem Ge-
TOH MNpoyHee H IJIOTHee, TeM TOHbLIe c(hOPMHpOBaBIIKECS B HeM Ka-
OHJJISIPHL M TeM OOoJbliiee KOAHYECTBO He3aMep3lleid BOAH COXPaHHTCH B
beTone NPpH NPOUIIX paBlbIX YCJIOBHSAX. .

7.6. IIpy GeTOHHPOBaHHH COODPYXKEHHH Ha MPOCAZOYHHIX TPYHTaX,
wcrnonbayemux mo 1 mpuuuny (eM. nm. 2.7 macrosmero PykOBoxcTBa),
6e3 ycTpoficTBAa TEIIOH3OJHPYIONIETO CJOS MEXAY GeTOHOM M BEYHC-
Mep3JbiM TPYHTOM TBepAeHHe 6eToHa B 5TOM <aydae obecreunBaeTcy
COXpaHeHHeM B HeM XHJAKOH (¢a3sl BBeleHHEM  NPOTHBOMOPO3HBIX
Mo6aBoK.

7.7. BpefeHHe NPOTHBOMOPO3HHLIX J00aBOK B KOJMUeCTBaxX, obyc-
JIOBJIEHHBIX TeMIIepaTypoll BeUHOMep3amoro rpyHra (raba. 3 wu 4), yc-
Kopsier TBepleHHe W oGecnmeuwBaer Habop 3ajaHHON npouHOCTH Oe-
TOHA, B TOM UHCJIE U B KOHTaKTe C BEYHOMEP3JIbIM TPYHTOM:.

B mponecce Tepienus GeToHa ¢ NPOTHBOMOPO3HLIMH AOGaBKAMH
BO3MOXHBE MHI'DAllAS M3 HEro BellecTB, MOHHKAIOUIHX TeMIepaTypy
3aMep3aHis BOAbl B BEYHOMEP3JOM TPYHTE, H, CJEAOBaT&NbHO, NPOTAH-
BaHHe IPYHTA, Opuieramoniero K GeToHy. . BelllectBa MHrPHpyIOT —H3
GeTona B TOJILY rpyHra MPEMMYIHECTBEHHO BHHM3 B  CJOH, JexXallue
MoK nojowBofi (yHiaMeHTa, B CBA3HM C 4YeM INPH HCIOJL3OBAHHH MPO-
THBOMODO3HBEIX JA06aBOK’ HEOGXOAUMO YCTPaHBaTh THAPOHBOJSIHOHHLIA
CJIOf MeXAy GeTOHOM H TPYHTOM.

7.8. Murpaiusi BelllecTB B I'PYHT U3 GeToHa ¢ IPOTHBOMOPO3HBIMH
J06aBKaMII MOMeT TPHBECTH K O6pa3oBaBHUIO JKHAKOCTHOR MJEHKIH
MeXNY BePTHKAJbHLIMH [MOBEPXHOCTSAMH 6GeToHa W TPYHTOM, YTO CHH-
JKaeT NeCyLlylo crnoco6uocts rpynTa (npmi 1). B sToM cayuae wus
yncaa A06aBOK, HpuBedeRHHX B TalbJ. 4, HPeNlOUTHTENbHE MPOTHBO-
moposuble qo6aBkn XK4-HH, HKM n HHXK, colepxamime coman
xanpuusa, B 3THX Ho6aBKax COJH -KaJblHs CPaBHHTeNbHo  GHICTPO
B3aUMOAEHCTBYIOT C MuHepasaMp IEMEHTHOTo  KIHHKEDA, o6pasys
TPYAHODACTBOPHMEIE COCANHEHNS.

7.9. 3amopaxusanne G6eTona B paHHeM BO3pacTe MPIBOMIT K He-
BOCIIOJIHEMON NOTePe KOHEUHOR -NPOYHOCTH, NMpHUeM IOTepH TeM G60Jb-
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me, ueM paHblle NPOH3OULIO 3aMepsaHHe GeroHa, 3aMopaXkHBaHHe
Heo6paTHMO BJHSET Ha CTPYKTypy OeTOHa paHHero Bo3pacra, Hapy-
HraeT CBA3b MEXAY €ro KOMIOHeHTaMmu, HOBBILAET NOPHCTOCTL U RO-
JIONPOHHIIAEMOCTb U PEe3KO CHHXKAeT €ero MOpPO3OCTOHKOCTh. B c¢Bsasm
¢ 3THM, KaK YyKasano B M. [.11 Hacrosulero PyKOBOACTBa, 3aMOpaXH-
BaHue OeToHa 10 MPHOOGpETeHMs MM YKa3aHHEIX B NPOEKTe CBOMCTR
He JIONyCKaeTcs.

7.10. Mertoan ofecneueHus YCAOBHH TBepjeHus OeToHa KOHCTPYK-
1M, . PACTIONIOKEHHEIX B 30He CE30HHOrO OTTAWBAHHS, a TakXke BLIE
LHEBHOX IOBEPXHOCTH rpyHra (cM. m. 1.7 Hacrosmero PykoBoAcTsa),
aHAJOTHYHBl METOAAM, NpDHMEHsieMBIM IpH GeTOHHPOBAHMH KOHCTPYK-
uHE B OGBUHBLIX IPYHTaX. B 3HMHHX YCJIOBHSIX 3TH METOXL BbIOHpA-
I0TC B COOTBETCTBHII ¢ «PYKOBOACTBOM THO 3uMHeMy GeTOHHPOBAaHHIO
¢ MmpHMeHeHHeM MeTOAa TepMoca» H «PyKOBOXCTBOM IO 3JAEKTPOTEp-
Moo6paboTke GeToHa».

7.11. Cpoxu BblAepKMBaHus OeTOHAa KOHCTPYKIHI B 3aBHCHMOCTH
OT HpHHATOTO cnocoba NpousBoAcTBa pabor (cM. mm, 2.7—2.8 Hacros-
mwero PykoBoacTBa) yCTaHaBJAMBAIOTCST H3 YCJAOBHH OGeCreueHHs 3afaH-
HOH APOYHOCTH GeTOHA B COOPYIKEHHII.

7.12. OpHeHTHPOBOUHLIE BEJHYHHLI HapacTaHHs INPOYHOCTH GeTOoHa
IPH Pa3JHYHBIX TeMIepaTypax TBepieHnst B Bospacre ot 1 ao 90 cyr
NpHBEJEHE:

B Tabn. 20— paa 6eToHa, NPHTOTOBJCHHOrO Ha NOPTAAHIUEMEHTE
Mapok M 400 u M 500 6e3 BBejieHHS NPOTHBOMODOSHBIX J0GABOK MJH
YCKOpHTeJeH, 1 ajas OeToHa, NPUTOTOBJEHNOrO Ha LLIAKONOPTIAHALE-
Mente Mapku M 400 Ge3 BBeAeHHS NPOTHBOMOPO3HHIX JA0GABOK  HJIH
yCKOpHTEIRH;

B Ta6a. 21 — aag GeToHa, NDUCOTORJSHHOIS HA HOp (AHAUEMEHTe
¢ A004BKAMH-YCKOPHTENAMH H TBepJEIOLLEr0 B KOHTAKTE C BEYHOMEp3-
JBIM TPYHTOM;

B Taba 22 — anas 6eToHa, NMPUTOTOBJEHHOrO Ha ROPTAaHALEMEHTE C
NPOTHBOMOPO3HBIMH 100aBKaMH M TBEpDJEIOLIEr0 B KOHTAKTe C BEYHO-
Mep3JILIM TPYHTOM;

B Tabs. 23 — s .6eTOHA, UPHTOTOBJEHHOrO HAa MOPTJIAHAIEMEHTE ¢
TMPOTHBOMOPO3HLIMH A06aBKaMH, TBepJACBLIEr0 B HavajbHbIH IEPHOL B
YCJAOBHAX MEAJIEHHOTO OXJAaXKIeHHs N0 TeMNepaTyphl BeUHOR Mep3JOThI
IOpH NOC/JEIYIOLieM TBEpPIEHHH B KOHTaKTe C BEUHOMEP3JLIM T[PYHTOM.

7.13. lna cospamist GJaroNpHATHLIX YCJOBHE TBEDAECHHS YJIOXKEH-
Horo OeTOHa TemaIoBaf H3OJALMS OManyOKu JAo/kHAa obecleuHBaTb Ta-
Kyl0 3alHTy 6eTOHa OT PacCeHBAaHHS TEMJA B OKPYXKAIOUIYIO CPexy, NpH
KOTOPOH# CKOPOCTb OXJaxAeHHA 6eTOHa cocraBisieT 10—I15°C B CyTKH H
He npeBbiwaer 20°C B cytkn. B rta6a, 20 ckopocTb oxJjaxjeHns GeToHa
npnuaara B uHTepBase 10—20°C B cyTkH,

7.14. TIpoyHocTh GeroHa Ge3 NPOTHBOMOPO3HHIX ROGABOK HJH YCKO-
puTenell 1 CPOKH BbiEP:KHBaHHA 6eTOHa A0 HaGopa HM 3afaHHON MpoY-
HOCTH OPHEHTHPOBOUHO ONPeleasAloT mo Taba. 20 nmyTeM nocliefoBa-
TEJLHOTO Mepexoja TNO BePTHKAJbHLIM rpadam B COOTBeTCTBHM € (Pax-
THYeCKHM TEMIIOM CHHIKEHHs TeMIepaTyphl 6eTOHa; B TOPH3OHTAJBHBIX
rpadax npuBefieHa NPOYHOCTb GETOHA B Pas/MYHOM BO3pacre B  3aBH-
CIIMOCTH OT ero HayaJbHOH TeMIepaTyphl.

Temneparypy 6eTOHA, H3MEPAEMYIO B MpolLlece €ro TBepAeHHs, NOoJ-
CUMTHIBAIOT KaK cpelniolo ¢ nHTepBasoMm B 10° IlpouHocts GeToHa st
NPOMEXKYTOUHBIX 3HAYEHMiI CPEJHHX TeMNIepaTyp ONPeAessiOT HHTep-
noJasuei.
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Ta6aumga 20

ITpoynocTh GeTOHa NPH C3KATHH, Y Ras, NpH
cpesnelt TemMnepaType TBepaerus, °C

Roapact HauanbHast
Getoua, cyT TeMnepaTypa
TBepAeHust, °C

—3| 0 5 10} 20| 30} 40| 50 | 60

A. Han 6erona na nopraandyemenre

60 — | =] === ]=]—=]—=1{%60

50 — | == ={—=|=|=]|5|=

1 40 — = — | == =50 =] =

30 — | === =]40]| =] =] =

20 — ===l —-| =] -] =

10 — = =15 == =] =] =

60 — |-} —|—=|70| 75| 8 | —

50 —}—i—|—1|65165]|701{75 | —

3 40 — | —|— |55 |[60]|65)|656 | — | —

30 — | —|— |5 {60]|656| ~ ]| —| —

20 — | — 4545|585 | — | — | — | —

10 ——1{30140| — | —| = —| —

60 — | —|75|8 |8 |90 —|—|—

50 — | — {7 {7588 | —|—|—

7 40 —l—|70|75]8 | —|—|—]|—

30 —|—=]6 ||| —]|—|—|—

20 —|—|6|70170| —|—]| ==

10 —| =455 —|—|—=|=|=

60 9518 [8 |90 [95 | — | — | — | —

50 8018 1190|9595 — | —| —|—

28 40 86190 |95 [100 {100 | — | — | — | —

30 75 95 |100 {100 |100 | — | — | — | —

20 7518 1909 (100 — | — | — | —

10 — | 66|75 (8 [95 | ~ | — | — | —

60 — [ 95 100 {100 {100 | — | — | — | —

50 95 100 {100 (100 {100 | — | — | — | —

90 40 100 1100 {105 [105 110 | — | — | == | —

30 100 105 {110 110 116 | — | — | — | —

20 105 1110 }110 1115 {115 | — | — | — | -

10 80 190195 100 — | — | — | —
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II'podosscenue Taba. 20

ITpounocth GeroHa NpH CXaTHH, % Ros, npd
cpenHelt TeMneparype TBepienus, °C
Boapact HauaneHas
GeToHa, CYT TeMneparypa
TBepAenus, °C

—3] 0 10| 20| 30| 40| 50 | 60

B. [las berona na waakonopriandyemente

60 — |- -] =) ] =] —=|—]60
50 el B e e el e 5 | —
1 40 —_ =] = —|—]— 140} =1 =
30 — | — | —| =] =180 — | =
20 — | — =] =1 —]—|=]—
60 —|—|—=|=1—170}75]|80| —
50 — == =] —165]70] 80| —
3 40 —f—|—t{—|55]|60[65] —1|—
30 — | — |3 ]45|80 |85 | —|—|—
20 — | — 133140 | — [ — |} —|—
60 — =] — 75|88 | —|—|—
50 — |~ | — |70 8|8 | —|—|—
7 40 ~ | — 66|70 7075 | —| —|—
30 — | —]60|66 70170 ) — 1 — | —
20 — ]| —|55]60 |65 —|—|—]|—
60 — |8 |8 ]9]|9%| —|—]—]—
50 70175181909 | —|—|—]—
28 40 80180 |8 195100 | — | —| — | —
30 701756 {8 190 {100 | — | — | — | —
20 — |70 | 80|90 J100 § — [ — | — 1 —
60 — |9 |9 (100 [100 | — | — | — | —
50 8518595100 100 | —~ | — | — | —
90 40 80 (8 |95 100 (100 | — | — | — | —
30 8085195100 1100 | — | — | — | —
20 80 | 8 | 95 |100 115 | — | — } =~ | —

7.15. ITpounocTh GeroHa C TNPOTHBOMOPQ3HBIMH J06aBKaMH  (MJIH
06aBKaMH-YCKOPHTEJIAMH), TBePAECIOMWEro B KOHTAKTE C BEUHOMEDIJIBHIM
FPYHTOM, M CPOKH NpHOOpeTeHds 6eTOHOM 3aAaHHOH NPOYHOCTH OpHEH-
THPOBOYHO ONPEXENAIOT MO Tadd. 22 u 23 B 3aBHCHMOCTH OT TeMmmepa-
Typbl BEUHOMEP3JOro IPYHTa W IPHMEHEHHOHR K06aBKH.

7.16. IlpounocTh GeToHa ¢ NPOTHBOMODO3HEIMH HOGaBKaMH, yJ0-
JKEHHOrO NPH NOJIOXHTENbHOH TemIlepaTtype (B TeX CJlydasxX, KOrga Mo-
2KeT GBITb JOMyllleHO o6pa3oBaHHe OpeoJa NPOTAHBAHHSI BEYHOMEPSIJIOro
TPyHTa) H TBepjeBLIero B HadaJibHHE mepuop (1—3 cyr) B ycnosusx
MeJJICHHOrO OCTHIBAHHA AOG TeMIIepaTyphl TPYyHTa, H CPOKH HPHOGPETeHHS
HM 33JaHHOH NPOYHOCTH OPHEHTHPOBOUHO ONPEleNAT Mo Taba. 24 B
3aBHCHMOCTH OT BBEACHHOH JO0aBKH (MM KOMAJeKca N0GaBOK) H cpel-
Hell TemilepaTyphl GeTOHA 3a 1IeDHOJ €r0 OCTHIBAHHMSI.
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Ta6numa 21

KoadyecTso
noGaBkH B pac-

[Ipounocth GeroHna,
npu BBeJEHHH B

0/0 R 28y
GeTOHHYIO

cMech HOBGAaBOK-YCKOpHTeseH

BoapacTt TemnepaTypa yeTe Ha CYXoe
GeToHa, CyT Mepnailg;?f oc Bew{ecTso, % XK, OXK
HewexTa HHXK HK, HKM
o —1 1 40 —_
2 50 40
Or —1,1 no—3 1 30 25
7 2 40 30
3 45 35
Or —3,1 go —b 2 30 25
3 40 30
4 45 35
o —1 1 75 —
2 85 70
Or —1,1 no —3 [ 70 50
28 2 75 55
3 80 65
Or —3,1 g0 —5 2 65 50
3 70 55
4 80 65
Ho —1 1 90 —
2 10G 80
Ot —1,1 1o —3 1 80 75
90 2 90 80
3 100 90
Or —3,1 g0 —b 2 85 75
3 90 80
4 100 90
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Ta6auma 22

IMpounocTs GeroHa, 9 Rz, NpH TBEPAEHHH
Ter;::gg;ypa TIpOTHBOMOpPO3HEIE i
Mep3aoTel, °C AoGankn ; o8 %
NaNO, 15—25 45—70 75—90
Ho —2 CaCly, ®XK 40—50 70—85 90—100
XK-+NaNO, 35—45 70—85 90—100
NaNO; 35—45 65—75 80—90
NaNO;s+4-NaNOy| 30—40 60—70 90—100
HHXK 35—45 55—80 75—90
HKM 256—30 35—50 75—90
HK 30—35 40—50 80—90
HKC 30—40 65 —75 90—95
NaNO, 20—30 65—75 80—90
O1—210 | Cacl, ®XK 3540 55—65 90—100
XK+NaNO, 35—45 70—80 85—95
NaNO; 30—35 70—80 100—110
NaNOs;+ NaNO,| 20—25 40—50 90—100
HHXK 256—35 50—60 70—80
HKM 20—25 50—60 80—90
HK 25—30 50—65 90—100
HKC 20—25 60—70 90--100
NaNO, 156—20 40—55 70—80
OT =510 | cacl, XK 2030 | 40—45 | 50—60
XK+NaNO, 25-—30 65—70 90—95
NaNOs 20—25 50—55 70—80
NaNOs+NaNQO,| 30—35 60—70 70—80
HHXK 15—25 30—45 50—60
HK 10—20 30—40 50—70
HKM 10—15 30—40 50—70
HKC 20—25 60—70 80—90

NMpumeuanue HaumenoiieMy u HanGoJblIeMy 3HAUEHHIO NPOY-
HOCTH GeTOHa COOTBETCTBYeT HAMMeHbliee H HamGoJbllee  KOJHYECTBO
cofiep:kaHHa A06aBOK, yKasaHHHX B TabJ, 4.
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TaGauma 23

IMpoynoctb GeTOHa NOpPH CXKAaTHH, % R, TBEDICIOUIEro B IEPBOHA-
YaJbHBIH NepHOJ NPH MNOJOKHTEJIBHON TeMmepaType, CyT, ¢ BBe-

AerHeM B GeTOHAYI0O CMeCh NPOTHBOMOPO3HHIX A0GaBOK

CpeRHSI TeM-
Boapact TemnepaTypa Bsqnoﬁ Mep3no-{nepaTypa Oe-

Getona, cyT TEL, °C ToMa aa o LR HHXK, HHXK+M|XK+HH, XK+HK HK, HKM
R 1 21| 3 1 |21 s 1 |_2 | 3
10 30 | 40 60 40 { 50 70 40 | 50 60 40 | 50| 69
9 5 25|13 | 55 | 3|45 | 65 | 35|45| 55 | 35| 45 55
Ho — 0 25 1 35 50 30 | 40 60 301 40 50 30 | 40] 50

|
10, 25|35 | 50 |30|40| 55 {30 |40| 50 |35|45| 55
7 o 9 5 5 20130 | 45 [ 2535 B0 | 25({35| 45 |30 {40 50
T —2 A0 — 0 20 (30| 45 | 25|35] 50 |25(35| 45 |25)35] 45
10 25| 35 45 30 | 40 50 30 | 40 45 30 | 40 45
0 5 5 20 1 30 40 25 1 35 45 251 35 40 30 | 40 45
T—5 1m0 —7 0 20 130| 40 | 25/35! 45 {25{35| 40 |30 | 40| 45
10 70 | 80 85 751 85 90 70 | 80 85 70 | 80 85
28 Jo —2 5 65 | 70 80 70 | 80 85 70 | 75 80 70 | 75 85
0 60 ] 70 80 65 | 70 85 656 {75 80 65| 75 80




€9

IIpodoarscenue Taba. 23

ITpounocTs GeToHa NpH cxaTuH, % R, TBepAelOIIero B NepPBOHa-

YaJbHBIY NepHOJ INPH NOJOXKHTENbHOH TeMmIepaType, CYT, C BBe-

JeHHEeM B OeTOHHYIO CMecbhb IIPOTHBOMOPO3HBEIX J06GaBOK
CpeaHas Tem-
Bospacr TeMmneparypa BeD!-IHOI'f’l Mep3o-{neparypa Ge- .

Getona, cyr TH, *C ToHa b ox! MRy |XK+HH, XK+HK | HHXK, HHXK+M HK, HKM
i1l e | 3 it 2| s 1ol s it 121 3 j

10 70 | 80 85 75|18 | 8 [70| 8| 8 |70 (8 | 85

Or —2 1o —5 5 65|70 | 75 |70 |8 | 75 [65|70| 75 | 65|70 | 75

o8 0 60 | 65 70 {65 70| 8 (60165 70 |65 |70 75
10 708 | 8 [75[8 ) 8 |[70]8 | 8 |[75|8 | 85

OT —5 1o —7 5 60 (65| 70 | 65|70 70 | 60|65 70 |65}70| 75

0 60 | 65 70 | 651 70| 70 | 6065 70 60 | 65 70

10 90 {95 | 100 [95 1100 | 110 | 90 { 95 | 100 95 1100 | 110

o —2 5 85 | 90 95 (90 (100 | 105 | 85| 90 95 90 | 95 | 100

¢) 80 1 90 95 (85195 100 {80 | 90 95 80 |90 95

10 90 | @5 | 100 | 95 (100 ; 100 (901 95| 100 | 95 {100 | 105

90 Or —2 g0 —5 5 8 90| 95 [ 90 {100 { 100 |8 | 90| 95 | 90| 95| 100
Q 80 (& | 90 |8 [9 | 95 |8 |8 | 9 [8 {90 | 95

10 808 | 90 95 (100 | 100 | 80 { 85 | 90 90 | 95 | 100

Or —5 o —7 5 75 (8| 85 90 [ 95| 100 | 75| 8 | 85 890 | 95

0 70 1 8 85 90 {95 ] 100 {7080 | 85 85§ 90 95




7.17. 3afauHy10 NPOYHOCTh OETOHA B KOHCTPYKIUHH OGeCneyHBalOT B
CoOTBeTCTBHM ¢ pekoMenjanusamu n.l.11 macrosuero PykoBoacrsa. [as
KOHCTPYKUHH, NOABEPralOlMXCH CPa3y Mocje BHIJACPKHBAHHS MHOTO-
KpaTHOMY IONEePEMEHHOMY 3aMOPaXKHBAHHIO H OTTAHBAHHIO, NMPOYHOCTD
GeroHa mepeN 3aMOpaKMBaHHEM HIOJKHA COCTaBJATb He MeHee 100Y
npu npexbsBienun X Gerony TpeGOBAMMA Mo moposocroiikoeTn Mpa 300
H BHIIE U He MeHee 709 npH npeXbaABJEHHH K HeMy TPeGOBaHHH 1O
MmoposocTofikdety Mps 200 u HuXKe (He3aBHCHMO OT HIpHMEHeHHS .BO3-
JYXOBOBJIEKAIOWHX K06aBOK).

7.18. TTpoekTnbie Mapku OeTOHA IO MOPO3OCTOHKOCTH H BOAOHENPO-
HMIIAeMOCTH AJS KOHCTPYKIMil, PaGoTalouX B 30HE JAEATENBLHOrO CJOS
IPYHTa H B NPOMEXYTOUHOH 30HE, AOJIKHBI GbTh ObecrneueHbl OJHOBpe-
MEHHO C NpOEKTHOH MapKoH GeTOHa mO MPOYHOCTH, s KOHCTPYKUHI,
PAacHoOJIOKeHHBX B JAByX M (o0Jee 30HaX, eClH HeBO3MOXKHO OGecneynTb
yKJaJgky 6eTOHa pasJHYHBIX COCTaBOB, TPebOBaHHS NO MOPO30CTOHKOCTH
¥ BOJOHENPOHHUAEMOCTH YCTAaHABJHBAIOTCH MO HauboJee OMAacHOH 30He,

7.19. Mop0o30CTOHKOCTE H BOAOHENPOHHLAEMOCTb GeTOHA, MapKH
KOTOpbIX 3ajiaHbl MPOEKTOM, o6ecnmeynBalOT (mapauieslbHo ¢ obecmeye-
HHEM ODOYHOCTH NIPH CXKATHH):

BEINOJIHEHHEM TpeGoBaHUM, NPeLbABJsEeMbIX K KaYeCTDY 1 CBOficTBaM
MaTepnanoB Ans GeToHa (cM. pasf. 3), K coctaBy GeToHa M mapamerpam
GeTOHHOJ cMecH (cM. pasj. 4);

BBelecHHEM B OETOHHYIO CMeChb NOBEPXHOCTHO-aKTHBHHIX BelIECTB C
BO3LYXOBOBJIEKAIOWUMH (ra3oo0pasyiolliMi) KOMHOHEHTaMH (Tabu. 2);

KayeCcTBOM YIJOTHeHMs GETOHHOH CMeCH MO BceMy 0GbeMy GeTOHH-
pyeMoii KoHCTpyKuuH (cM. pasf. 6);

HCKJ/IIOYEHHEM IIOTepb BOALI 3aTBOPEHHS B OKPYXKAIOWLYI0 Cpefy NpH
VKJalKe H YIVIOTHEHHH GeTOHHON CMeCH;

HafeXXHOM 3allluTON TBepJeiollero 6eTOHa OT BHIMODaXKHBAHHA H
HCrapeHHs BJAary.

7.20, [ss noBHIUIEHHR BOAOHENPOHUIAEMOCTH (eTOHa INPH COOTBET-
CTBYIOLIMX VKAa3aHHAX B MNPOEKTe PEKOMEHAYyeTcsd MDHMEHATb YIJIOT-
Hsoume go6aBku (cM. 1. 3.14).

7.21.- VinxeHepHble €nocoOH 3aLUUTH BO3BOAHMBIX COOPYXKEHHH, Ha-
IpaBJeHHBle Ha CHHXKEHHe OTPHIATeNbHOr0 BO3AeHCTBHA Ha OeTOH
BHELIHUX (PaKTOPOB OKpYyKalomieH cpefbl, BHINOJHAIOTCS B COOTBETCTBHH
C YKa3aHHSIMH NIPOEKTA 10 ACHCTBYIOLIUM HHCTPYKIHSAM.

7.22. KoHTpoab ¢akTiyeckoll IIpoYHOCTH GeTOHA AOJKeH obecieyH-
BATbCsl WM3rOTOBJEHHMEM W HCIOBITAHHEM KOHTDOJBHBIX O0OpasioB, xpa-
HHUBIUKXC B YCJAOBHAX, AHAJOIHYHEIX YCJOBHSM TBepAcHHA O6eToHa B
KOHCTPYKLIHMAX (cM. pasZ. 9 Hacroslllero PykoBojcTBa).

8, MPOrHO3UPOBAHUE TEMIIEPATYPHOTO PEXHMA
OCHOBAHHMY W YJIO)KEHHOTI'0 BETOHA

8.1, IlporHosipoBaHHe TEMNEPATYPHOrO pEXHMa  OCHOBAHMH T©pH
BO3BeJeHHH (JyHAaMEHTOB HeoB6XOIMMO AJIA:

onpepejenns TNIYOMHBI CE30HHOrO H MHOrOJIETHEro IPOMEpP3aHds H
OTTauBaHHA,;

onpefeleHHs] TeMIepaTypbl FPyHT4 K MOMEHTY YKJ4aAkKH O6erToHa,
BAHSOIWEl HA BHGOP napaMeTpoB GeTOHHPOBaHHA,

onpeneneHHs BAHAHHSA HHXEHEDHOH NOATOTOBKH TePPHTOPHH CTDOH-
TeAbCTBA, COMNPOBOXKJAAloIlelicss BLHIPYOKOH Jeca, KyCTapHHKOB, YHHYTO-
JKGHHEM HJIH TOBPEXAEHHEM CHEXHOrO, PpacTHTeJbHOr0 H TOp(dsAHOro
IOKPOBOB, TJIAHHPOBKOR M OCYyLIeHHEM, M3MEHAIOUIeH YCJOBHA TeNs006-
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MeHa Ha [OBEPXHOCTH H COOTBETCTBEHHO TEMIEPATYDHHIH peXHM IpyH-
Ta;

onpejesieHHs BO3MOXKHEIX M3MEHEHHH TeMIepaTyp rpyHra Ha IJy6H-
He HyJIeBHIX TOJOBHIX AMIJIHTYX, BJAHSAIOUIMX Ha HeCyLIyi0 CHOCOGHOCTb
IPYHTOB;

paccMOTpelHs TEMJOBOrO B3aHMOXEHCTBHs CTPOSAILETOCS HJH IIOCT-
POEGHHOIO COODY2KEHHSi C OKDYXKAIOLIMM TPYHTOM H ONpeleJeHHs BO3-
MOXHBIX OCafOK COODYMKEHHUS.

8.2, PacyeT TeMIepaTypHOTO peXHUMa TIPYHTa B CJOXHBIX CJIyyasx
TemIoo6MeHa (CJOKHAsl IIOBEPXHOCTh TPYHTAa B  KOTJIOBaHe, HaJMuHe
KOHCTPYKUHH CJOXHO# ¢OpMEl, fepeHoc Tenaa (HIbTPylOLIel BOAOH)
PEKOMEHJYeTCsl TPOM3BOAMTb C HPHMEHEHHEM aHaJoroBoi u HudpoBOH
BLIUHCJAUTENbHOH TeXHHKH. [[Jii KOHKDeTHHIX YCJAOBHH MOryr GHITb HcC-
IIONIb30BaHE mporpamMmbl  giasg DBM, -paspaGoranmnrie B IJTHHHCe
(npua. 6).

8.3. BenuuMHy MaxkCHMaJbHOI'O CE30HHOTO OTTAaMBAHHA H NpOMep3a-
HUSl T'PYHTa DEKOMEHIYeTCs OlpeJesaTh, NOJb3YsACh CleAyomHMH ¢op-
MyJdaMH:

a) Aas ompejiejieHHs] MaKCHMaJLbHOH rJIyOHHH CEe30HHOTO OTTaHBa-

HHsl rpyHTa Agt
2MlgTa |
e = ]/—-q" 8% — S (19)
a

6) AN onmpeleieHAs MaKCHMAJLHOH IVIYGHHH CE30HHOTO mpoMepsa-
HHA TPYHTA An:

O
WY,

g = V —q*‘i-"— 4825, (20)
J

riae tn, {s — DpUBEACHHBIE TEMNEPATYpEl BO3JAYXa, OCPELHEHHHIE COOT-

BETCTBEHHO 324 JeTHHHA W 3UMHHI nepuoisl; °C;

Ar, Ay — KO3D(HUMEHTH TeNJAONpPOBOLHOCTH IPYHTA COOTBETCTBEH-
HO B Ta/JOM H MEp3JIOM COCTOSHHAX, BT/(M-rpag);

Tx, Ts — NPOJOJKHTENDHOCTh NEPHOJAA COOTBETCTBEHHO JIETHErO H
3HMHEro, 4;

Sx, Sy — TOMUMHA CJHOS IPYHTA, SKBUBAJEHTHOIO IO BeJuyHHe
TEepMHYECKOMY CONPOTHUBJEHHIO TENJIOOTAAade C MOBEPXHO-
CTH (C YUeTOM TeIJIOBOP HBOJISAIMH, €CJH OHa HMeEeTCs)
COOTBETCTBEHHO B JIETHHH ¥ 3UMHHH IEPHOLH, M.

Beanunua S onpegensiercs no dopmyaam:

1

Sa = e (o + Rus): @
1 h

S2 = (o). (22)

rae o — Koa(duuuenT Tenaoo6MeHa Ha nosepxHoctd, Br1/(M%-rpan),
B cpejueM MOXHO npuHuMath oo=23,2 Br/(M%-rpan);

Rys — TepMHYeCKOe COMPOTHBJIEHHE  MOXODAaCTHTEJbHOrO MOKPOBA
HJAX HHOM TENJIOM3OJSALMH HAa INOBEPXHOCTH TIpyHTa, M2X
Xrpaa/Br,

hen — MOLIHOCTb CHEXKHOTO NOKPOBa CPeJiHAS 3a 3UMHHH Ce30H, M;
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Mer — KO3(hHIMENT TENVIONPOBOAHOCTH CHEXHOTO NOKpOBa, ompe-
HJensiembtii mo ¢dopmyne B. B. Ilpockypskosa,

)"CH=0r02l -+ 0,01 Ocu» (23)

rae pon — OObEMHas Macca CHEXKHOro HOKpOBa, Kr/m3;
qa — CKpHITasg TeIIOTa ()a30BLIX IEPEX0AO0B BOJALI, COlepKaleics
B rpyHTe,»KJ/Ix/M5, onpepensieMas mo dopmyae

n=PVer @i, (24)

rae p=336 kJx/kr — nocrosHHas JbA00GPA30BAHUST;
Yex — OOBEMHAs Macca cKeJieTa TPYyHTa, Krim3;
W — BJAXHOCTb TpYyHTA (MO Macce) B JOJAK eHOH-
HHILBL;
i— OTHOCHTEJbHAS JbAUCTOCTH TrPyHTa B JA0JAX
€AHHHILEL.
8.4. TeMnepaTypy rpyHTa Ha rjyGHHE HYJEBBIX TOJOBHIX AMILIHTYJ
DPeKOMeHAYeTCs NPOTHO31IpOBaTh pacyeToM Ha DBM.

8.5. B Tex cayvasx xorja mnojyueHnas no gopmynae (19) rayGuna
Ce30HHOrO OTTAHBAHHS MPEBHILIAET BO3MOMNKHYIO NPH JAHHBIX YCJIOBMHX
MaKCHMaJbHYIO IMIyGHHY CEe30HHOTO NpOMep3aHusi Ay W B IPYHTE C Te-
YeHHeM BpeMEHH 0Gpa3yeTcst TaJHK, PEKOMeHAYeTCs ONpelesfTb ero
MOLLHOCTb Yepe3 1 JIeT.

8.6. TemnepaTypa rpyHTa BOKPYr BHIDHITOIO KOTJOBaHa 3aBHCHT:

OT TeMnepaTyphl, GOPMHpYyIOLlelicd Ha AAaHHON ray6uHe B ecTecT-
BEeHHBIX YCJOBHAX Temyioo6MeHa (He HapyUIEHHBIX CTPOHTENLCTBOM);

OT YCJOBHH TemiooGMeHa IOBEPXHOCTH, BEIPHITOrO KOTJIOBaHAa HJIM
CKBaXXMHE! C OKPYXXAIOIMM TPYHTOM (CpeIHEMeCSUHBIX TeMIepaTyp
BO3AyXa B paiioOHe CTPOHTENLCTBA, HAJHMYHS TEIVIOBOH H30JAUHH, B TOM
ypcJe CHera M JbJa Ha [IOBEPXHOCTH T'PYHTA, BPeMeHH IPOM3BOACTBA
pabot u I1p.);

oT criocofa ycrpolictBa KOTJIOBaHA MMM GyPeHHS CKBAXKHHBHI,

OT TNPOAO/IKHTENABHOCTH TEXHOJOTHYECKHX II€PePLIBOB MEXKAY OKOH-
YaHHEM YCTPOHCTBA KOTJNOBaHa (M/n GypeHHsl CKBAXKHHEI) H yKJaJKOMH
6GeToHa;

oT cnoco6a NPeJOXpaHeHHS KOTJOBAHA MJM CKBaXXHHH OT Iepe-
OXJIa XK IEHHS;

OT NPHHHMAaeMHX MepONPHATHHA IO NPOrpeBy KOTVIOBAHOB HJH CKBa-
JKMH Nepel YKAaAKo# GeToHa H APYIHX.

3HaueHHsa TeMIepaTypPHHIX MOJefl B TPYHTe BOKPYI KOTJOBaHa 6e3
ckBaxXHHH (puc. 20) m co ckBaxuHON {puc. 21) B pasnuu#ble HHTEp-
Balbl BPEMEHH MOryT ObITb IIOJYYeHLI Ha OCHOBAHHM pacdyeToB Ha DBM.

8.7. B paje ciyuaeB (cKaJbHBle TPYHTH, B TeYeHHE [0Ja IOJHOCTHIO
IPOMepP3IIHe TPYHTH, CyXHe KPYNHOOGJOMOYHEBIE H IlecYaHble TI'DYHTHI)
MOKHO II0JIb3OBATHCS YIPOLIEHHOH METOJIMKOH NPOFHOSUPOBAHUSA H3Me-
HEeHHSI TeMIIepaTypHOrO peXHMAa TPYHTOB OCHOBAHHS, [DHBEJAESHHOH B
nm. 8.10—8.15 u npux, 7.

8.8. Meroauka pacnpocTpaHsiercsi Ha KPYNHODasMepHBe KOTJIOBAHEI
C BEPTHKaJbHBIMU CTEHaMH BHICOTOH H AauHOH GoJee 8 M, rOpH30OHTAJb-
HBIM AHOM JJHHO! W WHpUEOK Gosee 9 M W Ha TPYHTH C BJIAXKHOCTHIO
MeHee 2,5%, OpH KOTOPOH MOXKHO He YUMTHIBATb CKPHITYIO TENJIOTY H3-
MEHEHHS arperaTHOTO COCTOSIHUS BOJBI Ipu nepexofe yepes 0°C.

8.9. s npeAynpexAeH:s 3aMOpaxXuBaHHs OeTOHAa A0 MOMEHTa Ha-
6opa uM Tpe6GyeMOH NPOYHOCTH PEKOMEHAYETCS DACCUHTHIBATL NOJS Ha-
nbojlee HH3KHMX TEMIepatyp TPYHTA, BO3MOXHbLIE B ZAHHOM KJAHMATHYE-
CKOM pafioHe.
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Puc. 20. TemneparypHoe noJje B rpyHTe BOKPYr KOTJOBaHa
a — depes 5 pHelt mochie BHIEMKH XOTJIoBaHA; O L uepes 20 aHeH

8.10. Pacuer TeMmepaTypHHIX TIOJiel B rPyHTe KOTJIOBAHOB NPOH3-
BOAST NATHIO STalaMmH, npHBefeHHnMu B mm. 8.11—8.15.

8.11. Ha nepBoM 3Tame AJis KOT/IOBAHA PEKOMEHAYETCS ORPEeHTh:
MaKCHMAJbHYI0 aMIIHTYZy rOJOBOrO XOJa CpeiHeMecsSuHBIX TeMhepa-
Typ Bo3AyXa Ar mo Kapre pHC, 22, MakCHMaJ/IbHOE JEKaJHOe NOHMMKEHHe
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Puc. 21. TemnepatypHoe 1oje B rpyHTe BOKPYT KOTJOBAHA CO CKBAXKHHOI

CPeIHeCYTOUHEIX TeMIepaTyp Bo3xyxa Ay OT roJOBOro XOAa CpejHeMe-
CSIMHBIX TeMIepaTyp IO KapTe PHC. 23 H MHOIOJIETHIOIO CPEXHErOJOBYIC
TeMNepaTypy BO3AyXa fr.cp Ho Tabm. 1 raasst CHuIT II-A, 6-72.

8.12. Ha BTOpoM 3Tane BHIAGNSIOT pacyeTHyIO 06JacTb KOTJIOBAaH3
¢ BBICOTOH cTeH Hix M pa3bHBalOT ee Ha GJIOKH B COOTBETCTBHH CO CXe-
Mmoit puc, 24. Bricotry GioxoB Ne 1—28 HasnayaloT B 3aBHCHMOCTH OT
Hy u pa3buBaioT ee Ha GJOKH B COOTBETCTBHE CO cCxeMoli puc. 24, Ha-
npuMep, Hp;=10,3 M Gnokt Ne 1—4 JROMXKHEI HMETb  BBICOTY
0,06 Hg=0,52 m; Ne 5—8--0,1 Hz=1,03 M u . n. OcranbHble pa3me-
put 6i0k0oB Ne 29—56 ciefyeT NpHHEMATL B COOTBETCTBHU C puc. 24.

8.13. Ha TpeTheM sTame pacCUHTHIBAIOT TeMIepaTypy f:; B LeHTPax
6aoxkoB Ne 1—b6 u Ha moBepxuocTsx A, B u B (cM. puc. 24) no dop-
MyJe

ty=Act kit Agtis + 1 o, (25)

rae t,'. H t; — TeMIepaTypH B LeHTpax GimokoB Ne 1—56 m Ha moBepx-
Hoctax A, B u B npu Ar=1 u nmpu Ax=1. 3Hauenus
t. ans 61okoB Ne 1—28 npuseseHsl B Ta6i 24 u

Ne 29—56 —B TaGa. 25. 3HaueHHs t;‘ BAs  GJIOKOB
Ne 1—28 npusegens B ta6n. 26 u Ne 29-—56—s
tabma. 27;
ki — xoadpuuuent, pabnbit 41 pas mas — okrabpsa, —1 mas
SIHBapsi — anpeis 1 Hos0ps — nekabps;
ky — ko3 puIMeHT, paBHEI —1 jas oxkTH6pA — Hekabps u
sHBapa — ¢espanga, —0,5 pas Mapra — aBrycra.
8.14. Ha uerBepTOM »Tame mno TeMmepartype f; CTPOAT AJs pacuer-
HOH o6nacru (puc. 24) TeMmneparyproe noJe, Ilpm wnpuHe jaHa Gonee
9 M pacHpejliejieHHE TeMHEPATyp B BePTHKAJbHHIX CeUEHHAX 3a mpeje-
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JIAMH pacueTHOM 06/acTH COOTBETCTBYET pacCHpeieJIeHHIO TeMIEpaTyp B
6aokax Ne 29, 36, 43 u 50. Ilpu BbicoTe cren Gosee 15 M crena ycaos-
HO pa3fuBaeTcs Ha TPH YACTH: BEPXHIOIO — BBLICOTON Ay=75 M, HHXK-
HIOK) — BHICOTON /l3==7,5 M M IPOMEXYTOURYI0 — BHICOTOH fp=Hy —
—(h4-hy) =¥y — 15 M. Baoku Bepxueil (1—16) u muxuein (17—28)
yacTell IMeIOT pasMepH OJOKOB CT€Hbl ¢ Hp=15 M; GJOKH NpOMexy-
TOUHOHN YacTH MMeIOT BBLICOTY M 3HAaueHHs !;, PaBHBIE IOJYCYyMMe 3HAYe-
Hul {, B Gaokax Ne 13 u 17, 14 u 18, 15 u 19, 16 u 20.

8.15. Ha nArom aTame TeMmepaTypy ¢; pacCuuTLIBAIOT Ila KaJeHjgap-
HYI0 1aTy Ty, ONpeAe/sieMyio no ¢opmyJe

Tk = Ty x + Tas (26)

rAe Tx.x — KaJdeHAAPHAS JaTa OTKPHITHS AHA KOTJIOBAaHA;

Tn — BpPEMA, CYT, HEOGXOAHMOe AN 3aTyXaHHS BO3MYLUEHHSI TeM-
nepaTyp, BBI3BAHHOI'O OTPBHITHEM KOTJIOBaHAa. BeJWuynHy Tn
OnpejensioT no IJay6Hfe pacmogoxenHs 6J0KOB OT HapyX-
HOH IOBEPXHOCTH KOTJNOBaHa, [Huas 6mxafIiHX K Hed G6J0-
ko Ne 1—5, 9, 13, 17, 21, 25, 29-—32 1,=1 cyr, 3aTeM
nocaenoBsarensHo: Ne 6—8, 10, 14, 18, 22, 26; 33, 36—40
To=06 cyt; Ne 11, 12, 15, 19, 23, 27, 34, 41, 43—48 13=
=25 ¢yt H ana Ne 16, 20, 24, 28, 35, 42, 49, 50—56 4=
=90 cyr.

Ha rpyHTOBOE AHO KOTJIOBaH@ yTeMJsioOLlee BJHSHIIE MOXET OKa-
3aTb CHeEr, ecJil OH MOKPHIBaeT €ro JAOCTATOYHO AJHTeJbHOE BpeMs H
yAaJeH HeNOCPEJICTBEHHO Nepef YKIaAkoifl GerToHa, YyeT BJHSHHS CHera
Ha TeMNepaTypHOe NoOJie JHA KOTJOBaHA OCYLIECTBJGIOT CJAEAYIOLMM 06-
pasoM.

OnpefensioT CPeLHIOK TOJLIMHY CHera [¢y MO Gopmyde (22).

OnpenengioT TOMNIMHY TPYHTA lox, M, SKBHBAJEHTHYIO CHery mo
TEPMIIYeCKOMY CONpPOTHBJIEHHIO, IO (hopMyJle

!
lyg = 2,1 =%, (27)
}"CH

OnpegensioT MUHHMAaJbHOE BPEMS Tn,mum, CYT, Yepe3 KOTOPOe cJje-
LYeT VUYMTBIBATb TEMJIOBOE BJHSHHE CHera TOJIUMHOH [,x Ha TPYHTOBOE
OHO KOTJIOBaHAa U CPABHHBAIOT €ro ¢ (pakTHYeCKHM Tg. Lo To>
> Tn,qun, TO Ha TEMIEPATYPHOM IOJe, MOCTPOCHHOM II0 METOJHKe, H3-
JokeHHoH B m. 8,14, HapyXHad MOBEPXHOCTb AHA CABHraeTcsi BHH3 OT
f1apy:kuoii pacyetuoit rpanHubl B ma paccrosmue .. Vickomoe Ttemne-
paryproe moJie GyneT Huxke lox. IIpuMep pacuera mpuBejen B IpHJ. 7.

8.16. Ilpu BbloepxKHBaHHH OSTOHHBIX H JKeJe300eTOHHBIX KOHCTPYK-
UM QyHAaMeHTOB, BO3BeACHHBX Ha BEUHOMEP3JLIX T'DYHTAX, CAEIYyeT
VYHTBLIBATh, YTO TeMIEPATYPHHH peXHM OeTOHa 3aBHCHT OT CJEAYIOMIMX
(hakTOpOB: pPa3MepoB H (OPMH KOHCTPYKUHH; TeIVIOBOH H3OJALHH OT-
KPBITHIX IIOBepXHOCTel; TeMIepaTypHOro pexkHMa Mep3JIoro rpyHra oc-
HOBaHHs; TEIIOPU3HYECKHX CBOMCTB GeToHAa (TelIOeMKOCTH, TeIJONpo-
BOAHOCTH); 3K30TePMHH IEeMEHTA; TeMnepaTypbl 6eTOHa Noche €ro ykK-
JaJKu B OnajyGKy; NPUMeHEHHHIX ROOGaBOK-YCKOpHTeNeH TBeplIeHHs; Te-
IJIOBLIX BO3JNEHCTBUH BHEIHeH CPeAbl (TeMImepaTypHl HApYMKHOro BO3-
IyXa, CKOPOCTH BeTpa); TeIIOBHX BOSJEHCTBAH paHee BO3BEJEHHBIX
¢yHLaMEHTOB H3 MOHOJHTHOrO GeToHa (HanmpuMep, G6ypOHaGHBHBIX
cBalit).

8.17. TIlporHo3upoBaHHe TEMIEPATypHOro pexuMa OeTOHHOH KOHCT-
PYKUKH HEOGXOAHUMO AJs pa3spabGOTKH MepONpUSITHH, 00eCneuHBalOUKX:
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Puc. 24. Pa3GuBka pacueTHOi 06JacTH Ha GJXOKH

Habop TpeSyemoll mpousocTH GeTOHa 3a BPeMs €rO BLIACPXKHBAHHS,

6aaronpiaTHoe (B cJyyae HeOGXOAMMOCTH) HAaNPsKEHHOE COCTOS-
HHe KOHCTDYKIMH NOC/e Bbl3peBaHMs 0eTOHa M BLIPABHHBAHHMA TeMmIepa-
TYPH 10 006BeMy;

CHHJKEHHe OTPHLATENLHOTO BO3AEHCTBHS OKpYXKaloliel cpelbl (HH3-

KHX TeMIIepaTyp Hapy:KHOro Bo3ayxa).

8.18. [lporuosnpoBanne TeMJOBOTO B3aUMOLEHCTBHS TBEpPHEIOUILTC
6eTOHa C OKPYXKAIOUIMM Mep3/bIM I'PYHTOM Heo6XOIMMO AJif Ompejefe-

HH S

BJHSIHHSL OKPYIKAWLlero IpyHra Ha HaGop NPOYHOCTH OETOHOM H

onpejeNicHHA NMPOYHOCTH 6CcTOHA K MOMEHTY €ro 3aMep3aHud,

BEJHYHHBEl NPOCJOEK H OPEOJiOB MPOTAaNMBaHUA IPYyHTA, BAHAIOUIHX HA

cTencHbL NPOCAJAKH (PYHIAMEHTOB:
BpEeMEHH CMep3aHis GeTOHa ¢ IPYHTOM;
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3nauenns f., °C, B nenrpax 6aokos Ne 1—28 u nosepxHoctsax A n b

(cM. pmc. 24) B 3aBHCHMOCTH OT BHICOTH KOTJoBaHa Hy Ha 15-e umHCJIO Mecsia

Tab6nuuna 24

Homep
670Ka

BeicoTa KOTJOBi#HA Hn, M

8 ’ 10 I 12,5 l 15

l 10 , 12,5 ’ 15

U1 e > 1>

o o .

bt ok ot ok ek
o]

0,498
0,495
0,491
0,487
0,498
0,492
0,482
0,468
0,456
0,495
0,482
0,453
0,411
0,376
0,49

0,468
0,411
0,33

0,25

0,488
0,452

SIHBapE H HIOAB

0,498
0,495
0,491
0,487
0,498
0,494
0,481
0,466
0,451
0,495
0,481
0,446
0,395
0,348
0,49

0,466
0,395
0,303
0.207
0,488
0,452

0,498
0,495
0,491
0,487
0,498
0,493
0,478
0,46

0,442
0,495
0,478
0,435
0,376
0,315
0,49

0,46

0,376
0,271
0,155
0,488
0,45

0,498
0,495
0,491
0,487
0,497

0,489
0,472
0,45

0,424
0,495
0,472
0,417
0,352
0,277
0,49

0,45

0,352
0,234
0,105
0,488
0,442

0,435
0,435
0,433
0,43

0,435
0,437
0,439
0,433
0,423
0,435
0,439
0,436
0,417
0,382
0,433
0,433
0,417
0,376
0,311
0,43

0,424

deBpanb H aBryCT

0,435
0,435
0,433
0,43

0,435
0,439
0,441
0,433
0,423
0,435
0,441
0,436
0,411
0,371
0,433
0,433
0.411
0,36

0.277
0,43

0,423

0,435
0,435
0,433
0,43

0,435
0,44

0,441
0,431
0,42

0,435
0,441
0,434
0,402
0,355
0,433
0,431
0,402
0,339
0,24

0,43

0,42

0,435
0,435
0,433
0.43

0,435
0,44

0,441
0,427
0,415
0,435
0,441
0,43

0,388
0,333
0,433
0,427
0,388
0,318
0,199
0,43

0,413




1

IIpodonscetue Taba. 24

Bricora KoTyoBaHa H.Il’ M

Howmep

Gaoka 8 10 12,5 15 8 10 12,5 15
14 0,369 0,354 0,339 0,325 0,386 0,379 0,366 0,353
15 0,249 0,219 0,191 0,167 0,315 0,294 0,268 0,242
16 0,123 0,07 0,039 0,018 0,209 0,165 0,126 0,094
17-B 0,485 0,485 0,485 0,485 0,428 0,428 0,428 0,428
17 0,442 0,445 0,444 0,434 0,415 0,415 0,415 0,411
18 0,339 0,335 0,33 0,325 0,36 0,355 0,35 0,345
19 0,191 0,182 0;172 0,162 0,262 0,25 0,238 0,226
20 0,041 0,01 —0,005 —0,009 0,125 0,089 0,073 0,067
21-B 0,484 0,484 0,484 0,484 0,426 0,426 0,426 0,426
21 0,434 0,439 0,441 0,441 0,405 0,409 0,41 0,409
22 0,31 0,315 0,318 0,319 0,334 0,335 0,337 0,339
23 0,154 0,157 0,158 0,158 0,219 0,212 0,21 0,211
24 0,002 —0,006 —0,001 0,011 0,071 0,052 0,051 0,058

25-B 0,477 0,477 0,477 0,477 0,42 0,42 0,42 0,42

25 0,402 0,413 0,42 0,417 0,379 0,385 0,389 0,39
26 0,262 0,269 0,273 0,274 0,293 0,293 0,295 0,299
27 0,124 0,126 0,127 0,126 0,179 0,177 0,177 0,178
28 —0,011 —0,011 —0,01 —0,008 0,051 0,036 0,03 0,046

Maprt u cenrsabpn Anpennb # orTa6pb

1-A 0,254 0,254 0,254 0,254 0,007 0,007 0,007 0,007
2-A 0,257 0,257 0,257 0,257 0,013 0,013 0,013 0,013
3-A 0,259 0,259 0,259 0,259 0,015 0,015 0,015 0,015
4-A 0,257 0,257 0,257 0,257 0,016 0,016 0,016 0,016
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[podosacenue Taba 24

Beicota kotaosana H,, M

Howmep 2
Groka ’ 8 I 10 12,5 15 8 F 10 l 12,5 ! 15
Mapr H centa6ps Anpens u oxTa6pn
1-B 0,254 0,254 0,254 0,254 0,007 0,007 0,007 0,007
1 0,266 0,266 0,266 0,266 0,019 0,021 0,023 0,026
2 0,278 0,278 0,28 0,282 0,038 0,044 0,049 0,055
3 0,282 0,284 0,286 0,287 0,052 0,058 0,064 0,07
4 0,274 0,275 0,278 0,282 0,047 0,058 0,069 0,08
5-b 0,258 0,258 0,258 0,258 0,012 0,012 0,012 0,012
5 0,278 0,278 0,28 0,282 0,038 0,044 0,049 0,055
6 0,304 0,309 0,314 0,319 0,087 0,102 0,116 0,13
7 0,312 0,318 0,321 0,321 0,115 0,141 0,16 0,178
8 0,298 0,298 0,298 0,298 0,126 0,146 0,164 0,182
9-B 0,259 0,259 0,259 0,259 0,16 0,016 0,016 0,016
9 0,282 0,284 0,286 0,287 0,052 0,058 0,064 0,07
10 0,312 0,318 0,321 0,321 0,115 0,141 0,16 0,178
11 0,323 0,323 0,32 0,306 0,182 0.2 0,209 0,21
12 0,294 0,278 0,259 0,239 0,193 0,208 0,217 0,218
13-B 0,258 0,258 0,258 0,258 0,016 0,016 0,016 0,016
13 0,281 0,279 0,276 0,273 0,06 0,06 0,06 0,06
14 0,306 0,304 0,296 0,285 0,149 0,15 0,15 0,142
15 0,304 0,289 0,271 0,252 0,204 0,209 0,204 0,194
16 0,238 0,208 0,179 0,151 0,214 0,199 0,181 0,164
17-B 0,256 0,256 0,256 0,256 0,015 0,015 0,015 0,015
17 0,275 0,273 0,27 0,266 0,056 0,055 0,054 0,053
18 0,289 0,286 0,281 0,276 0,138 0,136 0,134 0,132
19 0,266 0,251 0.241 0,234 0,188 0,183 0,178 0,174




9.

IIpodonsierue Taba. 24

l BricoTa KOTJ0BaHa Hll’ M

Homep
60Ka
\ 8 I 10 ’ 12,5 15 8 10 12,5 15
Mapr u cents6pn Anpeas u oxT6pb
20 0,174 0,139 0,123 0,115 0,181 0,154 0,136 0,123
21-B 0,254 0,254 0,254 0,254 0,014 0,014 0,014 0,014
21 0,266 0,266 0,266 0,266 0,053 0,062 0,05 0,049
22 0,268 0,268 0,268 0,268 0,131 0,125 0,121 0,12
23 0,223 0,216 0,212 0,214 0,166 0,159 0,156 0,159
24 0,119 0,095 0,089 0,092 0,138 0,113 0,103 0,1
25-b 0,251 0,251 0,251 0,251 0,017 0,015 0,014 0,013
25 0,255 0,255 0,255 0,255 0,065 0,056 0,051 0,05
26 0,24 0,24 0,241 0,244 0,125 0,121 0,118 0,117
27 0,187 0,181 0,179 0,184 0,148 0,137 0,135 0,141
28 0,092 0,07 0,069 0,075 0,107 0,086 0,08 0,084
Mait 1 Hos6pb Urone u mexabpp
1-A 0,245 0,245 0,245 0,245 0,428 0,428 0,428 0,428
2-A 0,238 0,238 0,238 0,238 0,422 0,422 0,422 0,422
3-A 0,233 0,233 0,233 0,233 0,418 0,418 0,418 0,418
4-A 0,231 0,231 0,231 0,231 0,414 0,414 0,414 0,414
1-b 0,244 0,244 0,244 0,244 0,428 0,428 0,428 0,428
1 0,232 0,229 0,227 0,224 0,417 0,417 0,414 0,41
2 0,21 0,204 0,197 0,19 0,4 0,395 0,388 0,38
3 0,191 0,182 0,174 0,165 0,379 0,374 0,366 0,356
4 0,185 0,174 0,162 0,151 0,369 0,361 0,349 0,333




LL

M podonrscenue Taba. 24

BaicoTa KOTJ0BaHa H,tl‘ M

HomMmep
6aoxa 8 l 10 ‘ 12,5 15 8 10 12,5 15
Ma#t u BOAGPE Hronp u mexalps
5-B 0,239 0,238 0,236 0,235 0,424 0,423 0,421 0,419
5 0,21 0,204 0,197 0,19 0,4 0,395 0,388 0,38
6 0,151 0,134 0,116 0,099 0,35 0,333 0,315 10,297
7 0,1 0,076 0,063 0,03 0,295 0,271 0,246 0,221
8 0,078 0,045 0,012 —0,021 0,259 0,223 0,187 0,151
9-b 0,233 0,232 0,231 0,23 0,418 0,417 0,416 0,414
9 0,191 0,182 0,174 0,165 0,379 0,374 0,366 0,356
10 0,1 0,076 0,053 0,032 0,295 0,271 0,246 0,221
1 0,006 —0,025 —0,052 —0,074 0,195 0,159 0,124 0,091
12 —0,041 —0,08 —0,109 —0,13 0,12 0,068 0,024 —0,013
13-B 0,23 0,23 0,23 0,23 0,414 0,414 0,414 0,414
13 0,175 0,175 0,175 0,175 0,362 0,362 0,36 0,357
14 0,059 0,046 0,037 0,034 0,25 0,228 0,218 0,213
15 —0,052 —0,073 —0,082 —0,085 0,11 0,084 0,067 0,056
16 —0,121 —0,139 —0,14 —0,131 0,002 —0,04 —0,057 —0,064
17-B 0,23 0.23 0,23 0,23 0,413 0,413 0,413 0,413
17 0,175 0,175 0,175 0,175 0,355 0,36 0,363 0,356
18 0,053 0,049 0.045 0,043 0,233 0,22 0.214 0,213
19 —0,068 —0,071 —0,069 —0,064 0,067 0,063 0,06 0,059
20 —0,134 —0,129 —0,119 —0,103 —0,050" —0,069 ~0,068 —0,054
21-B 0,23 0,23 0,23 0,23 0,412 0,412 0,412 0,412
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IIpodosscenue Tabr. 24

Bricora kotnioBara H,, M

Howmep 3

Gitoka 8 I 10 l 12,5 15 8 ‘ 10 12,5 . 15
Mait 1 HOsi6pn Wonp 1 xexabpp
21 0,173 0,173 0,175 0,178 0,351 0,352 0,354 0,357
22 0,043 0,051 0,055 0,055 0,212 0,212 0,212 0,212
23 —0,067 —0,059 —0,056 —0,056 0,046 0,056 0,059 2,054
24 —0,12 —a0,101 —0,089 —0,082 —0,066 —0,063 —0,052 —0,037
25-B 0,225 0,225 0,225 0,225 0,4 0,406 0,409 0,41
25 0,149 0,158 0,163 0,165 0,316 0,329 0,339 0,347
26 0,025 0,03 0,033 0,034 0,174 0,173 0,175 0,18
27 —0,064 —0,057 —0,056 —0,057 0,033 0,038 0,038 0,035
28 —0,101 —0,081 —0,071 —0,07 —0,065 —0,055 —0,044 —0,034




Tabauna 25
3nauenna ¢, °C, B neHTpax 6/10koB Ne 29—56 u Ha nosepxHoctd . B
(cm. puc. 24) na 15-¢ uyncio Mecsna

Mecsnn
Howmep
Gaoka SHBAPb deBpasb MapT anpean Malt HIOHb
H HIOVIb M 4BryCT | M CEHTAGPb| H OKTs6pb | M HOAGPL | W ;Aeka6pb
29-B 0,485 | 0,428 0,255 0,014 0,231 0,414
30-B 0,485 | 0,428 0,255 0,014 0,231 0,414
31-B 0,477 | 0,42 0,251 0,016 0,227 0,406
29 0,442 | 0,413 0,269 0,052 0,177 0,361
30 0,442 | 0,409 0,269 0,052 0,177 0,361
31 0,412 { 0,385 0,255 0,056 0,159 0,33
32 0,31 0,319 0,239 0,098 0,07 0,22
33 0,215 | 0,246 0,216 0,126 | —0,004 0,121
34 0,096 | 0,149 0,159 0,129 | —0,065 0,019
35 —0,015 | 0,025 0,057 0,075 | —0,071 | —0,05
36 0,334 | 0,348 0,27 0,12 0,059 0,227
37 0,316 { 0,331 0,258 0,116 0,068 0,216
38 0,27 0,295 0,236 0,114 0,039 0,181
39 0,216 | 0,248 0,216 0,124 0,001 0,124
40 0,156 | 0,2 0,19 0,13 —0,035 0,069
41 0,071 | 0,121 0,137 0,116 | —0,067 0,002
42 —0,017 { 0,017 0,047 0,064 | —0,062 | —0,046
43 0,172 1 0,225 0,22 0,156 | —0,047 0,071
44 0,164 | 0,215 0,208 0,145 | —0,041 0,07
45 0,13 0,179 0,178 0,131 —0,049 0,046
46 0,101 | 0,15 0,159 0,124 | —0,058 0,025
47 0,071 | 0,12 0,134 | 0,115 | —0,064 | 0,006
48 0,03 0,073 0,096 0,094 | —0,069 | —0,023
49 —0,02 0,005 0,031 0,046 | —0,06 | —0,04
50 0,011 | 0,062 | 0,097 | 0,105 | —0,086 | —0,044
51 0,01 | 0,086 | 0,085 | 0,093 | —0,0756 | —0,037
52 0,004 | 0,043 0,07 0,08 —0,068 | —0,038
53 —0,003 | 0,034 | 0,061 0,07 | —0,063 | —0,039
54 —0,007 | 0,025 0,051 0,064 | —0,057 | —0,04
55 —0,015 | 0,011 0,034 0,048 | —0,048 | —0,038
56 —0,022 |—0,01 0,006 { 0,019 | —0,026 | —0,029

BpeMeHH BOCCTAHOBJIGHHA TEeMOEPATYPHOTO peXHMa rIpyHTa mociae
6eTOHHPOBAHKA;

CPOKOB 3arpyskiu (yHJaMEHTOB CTPOHTEJbHBIMH H SKCIVIyaTallHOH-
HbIMH Harpyskamu,

8.19. IIpornosupoBaHHe TeNMJOBOTO B3aHMOLEHCTBHA TBEPACIOLIErO
6eToOHa C OKDYKaIOIIHM TPYHTOM MOXKHO HpOH3BOAHTP Ha OBM
(npua. 6).

Ilo pesyabTaTaM pacyeTOB CTPOSITCR? TeMIepaTypHbe mOAs B GeTo-
He M IpyHTe,

8.20. TemMnepaTypEHii pexuM BHCTyNaIOIIHX vYacTefi GETOHHBIX KOH-
CTPYKLHH B psjle clydyaeB MOXKET paccMaTpuBaThecsl 6e3 TENJIOBOTO B3a-
HMOJEHCTBHS C OKPYXAIOWHMM rpyHTOM. B Takux ciyyasax BO3HHKaeT
HeO6XOAMMOCTb ONpedeIATh:
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u B (cM. puc. 24) B 3aBHCHMOCTH OT BHICOTH KOT/IOBaHa My

Ta6aumma 26
3nageHna «t;, °C, B nenrpax GnoxoB Ne 1—28 u Ha nosepxsocTAx A

BricoTa KoTiioBana H, M Bricora kornosana H, M
Homep || Homep
Groka 8 0 | 125 | 15 |0"K3| g 10 | 125 | 15
1-A]0,96 10,9 | 0,96 | 0,96 13 | 0,626| 0,626| 0,626/ 0,626
2-A(0,91 (0,91 | 0,91 | 0,91 14 | 0,116} 0,116f 0,116] 0,116
3-A10,9 0,9 0,9 0,9 15 |0 0 0 0
4-A10,9 0,9 0,9 0,9 16 {0 0 0 0
i-6 (0,966 0,961 0,956 0,95 17-6} 0,9 | 0,9 (0,9 | 0,9
1 0,876| 0,856 | 0,832 0,81 17 | 0,626| 0,626| 0,626/ 0,626
2 0,716| 0,671 0,614| 0,657 18 | 0,116 0,116( 0,116] 0,116
3 0,68 [ 0,63 | 0,568| 0,506{ 19 | O 0 0 0
4 0,68 | 0,63 | 0,568| 0,506] 20 | O 0 0 0
5-6(0,916| 0,91 | 0,905| 0,9 21-6{ 0,9 | 0,9 (0,9 |]0,9
5 0,686 0,66 | 0,637 | 0,63 21 | 0,626| 0,626| 0,626 0,626
6 0,27 10,20 | 0,164} 0,1364 22 } 0,116 0,116} 0,116} 0,116
7 0,186 0,11 | 0,053 0,036 23 | O 0 0 0
8 0,186 0,11 | 0,053]| 0,036)| 24 | O 0 0 0
9-6 0,9 0,9 0,9 0,9 25-b; 0,89 | 0,89 | 0,89 | 0,896
9 0,626 0,626| 0,626 0,626 25 | 0,58 | 0,586] 0,595 0,606
10 0,12 | 0,116| 0,116 0,116 26 | 0,08 | 0,086 0,09 | 0,096
11 0,02 | 0,006 O 0 27 | 0 0 0 0
12 0,02 | 0,006| 0 0 28 (0 0 0 0
TaGanuma 27
Snauenus £, B HEHTPax G6JIOKOB Ne 29—56 um Ha noBepxHocTH B
(cMm. puc. 24)
Homep GsioKa t., °C HoMep Gaoxa tll’ °Q
29-B 0,896 42 0
30-B 0,896 43 0,006
31-B 0,896 44 0,006
29 0,63 45 0,006
30 0,63 46 i}
31 0,58 47 0
32 0,28 48 0
33 0,046 49 0
34 0 50 0
35. 0 51 0
36 0,116 52 0
37 0,116 53 0
38 0,106 54 0
39 0,056 55 0
40 0,01 56 4]
47 0
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BpeMsl OCTHIBaHHs1 6€TOHa M BEJMYHHY HAGpaHHOH HM 3a 3TO BpeMs
HOPOYHOCTH MPU 3aXAHHBIX TEPMHUYECKOM CONPOTHBJCHHM H3OJIAIHH, Ha-
YaNbHEIX H TPAHUUYHBIX YCJIOBHSX;

BeJIHYHHY TepPMIIUEeCKOr0 COIPOTHUBJIEHHs H30JSAUMH TpeOyeMoH aJs
JOCTHKeHHS] GeTOHOM 3aJXaHHOH NPOYHOCTH B YCTaHOBJICHHBlE CPOKH HPH
3aJlaHHBIX HauaJbHLIX H TPAHHYHBLIX YCJHOBHSX;

ONTHMAa/JbHYI0 BEJHYHHY TePMHYECKOrO CONDPOTHBJIEHHS  H30JALMUH,
oGecrieynBalonleii Hapsapy ¢ HaGOpoM NPOYHOCTH, TpebyeMoit GeTOHOM,
Takxke H (OpPMHPOBaHHe GJArONpPHSITHOrO TePMOHANpPSAXKEHHOIO COCTOS-
HUSi KOHCTPYKLUH;

pacmpefiejieHHe TeMIepaTyps GeToHa B KOHCTPYKUHH K MOMEHTY
pacnanyOKH JUIS pelleHHsI BONPOCAa O HAa3HAYeHHH CPOKOB paclaJyGKu
HJH YCTPOHCTBA TENJIOH30JHDYIOIETO NOKPHITHSA;

pacnpefie/ieHHe TeMIepaTyp B KOHCTPYKUHH B YCJOBHAX TBepIeHHS
GetoHa, BJMsiomiee Ha GOpPMHPOBaHHe COGCTBEHHOrO TepMOHAIPSKeH-
HOTO COCTOSIHHA U Ha Pa3pe3Ky COOPYKeHHH BpPEMEHHBIMH M HOCTOSIHHEI-
MH‘ TEMIEPATYPHO-YCaZOYHEIME IIBaMuU Ha GJIOKH GEeTOHHPOBAHHS,

8.21. B 3aBucuMOcTH OT TpeGyeMOii TOYHOCTH NOCTABJIeHHAas 3aja-
ya B psifie CAyuaeB MOXKeT OBITh pelleHa C NOMOLIBLID METOXMKH, H3JIO-
JKeHHOH B «PyKOBOACTBE MO 3HMHeMy GETOHHPOBAHHIO C NpHMEHEHHEM
MeTOAa TepMOoca», a HMeHHO:

¢ nomouibio TaGaHL AJsi pacueTa BbIAEpXKHBaHus GeToHa H BHGOpa
TENVIOBOH 3aIUTH KOHCTPYKLHE Pas3iMyHON MaCCHBHOCTH;

pacyeroM TEeMOEPATYPHOrO pexuMa GETOHHHX H 1KeJ1e306eTOHHBIX
ajeMeHTOB no Merony B. C. JIykbsiHOBa;

pacueToM  TEPMOCHOrO  BHAEpPXKUBAaHHSI  GeToHa N0 cnocoby
b. T. CkpamraeBa; nmo HoMorpaMmam JJIsi ONpeJeJeHUs] NapaMeTpoB
TEPMOCHOFO BHIAEDKHBAHHS HEMACCUBHLIX OCTUHHBIX M 2KeJi€300eTOHHBIX
KOHCTPYKIHH,

8.22, I'Iém pacuere Ha DBM Wi ¢ nmpuMeHeHHeM MeTOJa rMAPOAHA-
jgoruit B, C. JlykpsiHOBa peKOMeHAyeTCcs pacCMaTpPMBaThb TeMHepaTyp-
HEI peXXMM BCell KOHCTDYKUMH M OKDY2KalOlIEro rpyHTa.

8.23. Ilpn pacuere TENJOBOro B3aHMOJEHCTBHSI TBepAcioliero Ge-
TOHAa C BEYHOMED3JHIM IDYHTOM 0cO60e BHHMaHHe peKOMeHAyeTcsi 06-
pamaTh Ha YaCTH KOHCTPYKUMH, HaXOXSUIMecs B 30He TPYHTOB, MMeIO-
mux HauboJiee HU3KHE TEMIIEPATYPH, a TaKXKe Ha YIVIOBHIE BHICTYHalo-
IIHEe YacTH, MeTasIMuecKHe 3aKJafHHe METaJNH, OCTHBAlOIHEe OhICTpee
OCHOBHOM 4YaCTH KOHCTPYKUHH. B Takux ciyuasix HeoGXOIMMO JOIOJIHH-
TEJBHO YTEMJATb BHICTYNAIOLIHE YYaCTKH, a MEXAY OeTOHOM H mepe-
OXJIaJKJAEHHEIM TDYHTOM YKJAaZBBAaTh H3OJALHIO JHGO OCYIECTBJATD
nporpes 6eToHa Ha 3THX yuacTKax c ofecriedeHHeM MepPOHpPHATHE IO
NpeRyNpe:KJeHHIO OTTAHBAHKA T'PYHTa NIPH BOSBEJEHHM (YHLAMEHTOB NO
I mpunnumy.

8.224. Tennoduanyeckde XapaKTePUCTHKH TPYHTOB MPHBEJEeHH B
npui. 2.

9, KOHTPOJIb 3A NMPOH3BOJACTBOM PABOT,
KAYECTBOM BETOHA U TEMIIEPATYPOH
MEP3JIOTO TPYHTA

9.1. KonTpoab 3a npousBOACTBOM paBOT M KauecTBOM 6eTOHA OCY-
ecTBIsETCS cornacHo tpeGoBaHuAM raaBbl CHull I11-15-76 u macros-
mero pasfgeda PykosojicTsa Ha BceX CTajufAX GeTOHHEIX paboT, HauuHas
OT KOHTPOJS 32 Ka4yeCTBOM NPHMEHSEMEIX MaTepualioB M IPHUIOTOBJEHH-
eM GeTOHHOH CMeCH H KOH4as YXOHZOM 3a YJIOXKEHHHM GETOHOM,
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9.2, KayecTBO HCXOAHBIX MaTepHaJOB LOJXKHO COOTBETCTBOBATH De-
KOMeHJauuMaM pasj. 3 Hacrosiero PykoBojcTsa.

9.3. B coorBerctBun ¢ I'OCT 7473—76 Gerouuass cMech H3rOTOB-
JAeTCsl 3aBOJOM [0 TeXHHYECKUM TpeOOBAHHAM 3aKa3ynKa, B KOTODLIX
yKasuBaloTcs Tpebyemas HPOYHOCTH OETOHA M CPOK €e NOJYUeHHS, MO-
Ka3aTeJH BOJIOHENPOHHIIAeMOCTH M MOPO3OCTOHKOCTH (eCau OHM yKasa-
HBl B NPOeKTe), NOABHKHOCTb CMeCH H HaKkGOJblIask KPYMHOCTb 3aIMOJHH-
TeJd.

9.4, KoHTpOoJIb NpHrOTOBJEHHS OGeTOHHOH CMecH AOJIKEH 3aKJoYaTh-
cs B CHCTeMaTHUYeCKOH NmpOBepKe:

TOYHOCTH PAaGOTH HO3UPOBOYHBIX YCTPOMCTB M PErHCTPHPYIONIUNX

npubopoB;

BJIAJKHOCTH H IJIOTHOCTH 3aNOJHUTEJEH;

IJIOTHOCTH PaCTBOPOB.BBOJHMBIX A0GABOK;

MPaBUJAbHOCTH JAO3HPOBKH MaTepHAJ/IOB, COCTaBJSIOWMX GETOH;

COOTBETCTBUSA KOJHMUECTBA BBOJUMON A06aBKH pPacyeTHOMY Dacxony,
TeMnepatype W BHIYy TPYHTAa W/l OXHJaeMOH cpejHell DACUETHOH TeM-
nepatype 6eToHa;

COOTBETCTBHSA TeMIepaTyprl, 0o6DLeMHOfl Macchl, NMOJBHIKHOCTH, HKE-
CTKOCTH H BpeMeHH NepeMellHBaHHsI CMeCH 3aJAHHBIM, a NDH IpHMeHe-
IIMH BO3AYXOBOBJICKAIOIMUX J0GaBOK — KOJHYECTBA BOBJECYEHHOIO BO3LY-
Xa 3aflaHHOMY.

9.5, Ilpu IpUTOTOBJIEHUH BOJHBIX PacTBOPOB JA06ABOK KOHTPOJMpY-
I0TCA:

NPaBUJbLHOCTD AO3HPOBAHHA BOAH K JNOGABOK;

COOTBEeTCTBHE IJIOTHOCTH (KOHLEHTPALlH) INPHUrOTOBJIEHHOrO pacT-
BOpa N06aBOK pacueTHOH.

ITo wcreyeHHH rapaHTHPOBAHHOIO CPOKa XpaHeHHs [OGABOK Heo6-
XOZUMO INpOBepATh HX COOTBeTcTBHe BceM nokasaredaM I'OGToB wian

9.6, IIpoBepKy NJIOTHOCTH PACTBOPOB pPEKOMEHAYETCSI IPOU3BOLHTDL
mepeJ; KaxKJHM -3aNI0JIHEHHEM DacXoNHBbIX §aKOB, HO He pexe OIHOrO pa-
3a B CMEHY.

Ilpu mpoBepke mnoTHOCTH pacTBopa Iy HeOGXOJUMO YUUTHIBATh ee
H3MeHeHlHe B 3aBHCHMOCTH OT TeMIlepaTypHl pacTBopa no ¢opmyJe

Oy =3 — A (T —20), (28)

rae ITy — miotHocTh pacrBopa npu 20°C, r/em® (mpua. 6);

A — reMnepaTtypHH#i KO3((QHIHEHT NJOTHOCTH (NpHJ. 6);

T — TemmepaTypa pacTBOpPa B MOMEHT ONpefie/IeHHSI €ro IJIOTHO-
ctu, °C.

He pomyckaercd HCIOJNb3OBAHHE PAcTBOPOB, KOHUEHTPALHA KOTO-
PHIX OTJIHYAaeTCsl OT PACUETHOH, a Takike Ge3 NpeABapHTENbHOrO TIIATelb-
HOTO HX IlepeMelUUBaHHA.

9.7, JlosupoBaHue HOOABOK PEKOMEHAYETCS OCYIIECTBJSATb C TOUHOC-
Thl0 B mpejenax =429Y% HX pacueTHOro OJHYECTBA.

Ilpu o6beMHOM HO3HPOBAHHH HeOGXOAMMO VUHTHBATbH BJAHIHHE TEM-
nepaTypn Ha cojepxaHue no6aBku B 1 a pactBopa [r npH HMelO-
weiicss Temnepatype I no dopmyle

A
HZO ’
rae [Jy0 — comepxkanue no6Gasku 8 1 o1 pacrBopa mpu 20°C, xr;

IIy, II30 — JIOTHOCTL PacTBOpPAa COOTBETCTBEHHO IpH TeMmmeparype T,
r/fcM?, u npu Temnepatype 20°C.

pIR (29)
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9.8. UncToTy B BJAaXKHOCTb 3anoJHHTENEH HeOGXOAMMO IPOBEPHATh
0o npobam, B3ATHIM H3 PacXOJHHIX GYHKEPOB GeTOHOCMECHTEJILHOIO 3a-
BOJa, He MeHee OJIHOro-IByX pa3 B CMEHY B 3aBHCHMOCTH OT CKOPOCTH
pacxona 3anoJsHuTesell, Ha OCHOBaHHM pesyJbTaTOB HCNLITAHUH peKo-
MeHJyeTcsl NpH HeOGXOAMMOCTY H3MEHHTb BECOBYIO JO3HDOBKY COCTaB-
JISIOHIMX Ha OXUH 3amec. IIpu 3TOM BCe H3MeHEeHHS HOJXKHBI GHITh 3aHe-
CEeHbl B XypHaJ GeTOHHOrO 3aBOJa.

9.9. Ha cTpouTeJbCcrBe JOMIKHO GHTb OfecneyeHO B SHMHee BpeMs
[IOJTYYEeHHE eXeAHeBHLIX MEeTEeOPOJOIHUECKHX CBEeJEHHH H KPaTKOCPOYHBIX
[IPOTHO30B O TeMIepatype HapyKHOro BO3JyXa, CHJE H HanpaBJeHHH
BeTpa H IO OCalKaM.

9.10. KoHTposb 3a TPaHCNOPTHPOBaHHeM GeTOHHON CMeCH B 3UMHHH
nepuos 3aK/II0YAeTCsl B CHCTEMaTHYECKOH mpoBepke:

BBIIOJIHEHHSI NPEIYCMOTPEHHEIX MepPONPHATHH IO YKPHITHIO, yTellle-
HHIO ¥ 06OrpeBY TPAHCIOPTHHIX CPEACTB M IIPHEMHOH Taphi;

(hakTHUeCKON NPOJOIXKHTEJLHOCTH HaXOXJeHHs OeTOHHOH CMeCH B
MY,TH;
COXPAaHEHHS [IOABHXKHOCTH H OJHOPOAHOCTH GETOHHOH CMecH BO
BpeMsi TDAHCIOPTUPOBAHHS M B MecTax, I'le NHPOHCXOIZHT cBoGOAHOE
ee NajieHue;

TEMIIepaTyphl GeTOHHOI CMeCH B HauaJie H KOHIe NMYyTH.

JonyctiMoe BpeMsl HaXOxeHHs OETOHHOH cMecH B IYTH oupese-

asercst no taba. 28 npu TemnepaType Boszayxa or 20 jgo 30°C.
Tab6auma 28

TToABHIKHOCTS | Cpemuss Bz TPaHCNOPTHOTG CPEACTBA

GeronHo#l cMme-| Buz AODOK- CRODOCTH 1 a5To aBTo

CH B MOMEHT HOTO  NOKPHI- | rpancnoptnpo- | abroGerono- - -

NDHUI'OTOBJE. THSA 6eToHO-| caMo-

px-mx, oM BaRud, Ku/3 cMecHTenb BO3 cBan
Kectkoe

Meree 3 | (actamro 200 90 | 60
3—8 6 30 140 50 35
9—14 | ZO EONHOE, 90 30 | 20

GeToHHOE H
T. &.)

Metee 3 Misirkoe ) Tpumene- 45 30
3—8 (rpynTOBOE 15 HHe He peko- | 30 20
9—14 yayuieH- MeHpyeTCs 15 10

HOe)

Ilpumeuwanusa: 1. Ipn reMneparype oxpyxawouefi cpeas or 6
o 20°C u or —5 go -5°C BpeMs TpaHCIOPTHPOBAHHsI GETOHHHIX CMe-
ceft MOJKeT GHITh COOTBETCTBEHHO yBeaudyeHo Ha 10 u 25%.

2. Tlpn TeMneparype okpyiaiomeit cpepst or —4 mo —20°C Bpe-
Ms TPaHCHOPTHDPOBAHHS DPAa3OrpeThiX GeTOHHBIX cMecel HOJMXKHO OLITh
yMenbieno Ha 15%.

9.11. IToreps mnojsuxkuocTH GeTOHOH CMecH NpW TPAHCMHOPTHPOBA-
HHI He JOJKHA TpeBHIIaTh, %:

50 . . . .IpH IOJABHIKHOCTH cMecH He Gosiee 8 cM
3 ... .» $ »  CB. 8 »
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INorepst moxBuXHOCTH GETOHHON CMeCH, aTTeCTyeMoO#i MO BHICIIEH Ka-
Teropui KauecTBa, He JOJKHA IPeBHIUATh, Y%:

30 . . . .mpH MOABHXKHOCTH CMecH He GoJee 8 cm
20 . . . . » » »  CB. 8 »

9.12, Ilpn yxnajxe 6eTOHHONH cMecH H YXOfe 3a YJOXEHHBIM B KOH-
CTPYKIHIO GETOHOM KOHTDOJHPYIOTCS:

KayeCcTBO NOJTOTOBKM OCHOBAHMSI H OTCYTCTBHE CHera W HaJelH Ha
OCHOBaHuH, onayy6ke, apMaType M paHee YJOXKEHHOM GeTOHe;

TeMIepaTypa Hapy:KHOrO BO3JyXa, YJOXeHHOro 0eToHa Ha TJyG6H-
He 10 cM H OCHOBaHHSI BEYHOMEpP3JIOrO TPYHTA Y NMOROWBH (yHIaMeHTa
He MeHee UeM B ABYX TOYKAX COODYXKEHHS;

TINATENBLHOCTb YKJIAAKH GETOHHON CMecH, ee YNJOTHeEHHE H CBOeBpe-
MEHHOE YKpHITHe O€TOHA INOCJe OKOHYaHHs O€TOHHPOBAHHA WJH IpH
nepepelpax B palboTe, -a TaKXKe COXPAHHOCTb YKDHITHSl B Te4YeHHe BCEro
TepHOJAa BHIJeP:KHBAHHS;

COOTBETCTBHE PACYETHHIM JAHHBIM YKPHITHA H YTeNJIEHHS onajtyGKu
nepes GETOHUPOBAHHEM H HeONaJyOJeHHHIX NOBEPXHOCTEH moc/e YKJax-
K GeTORHNH CMEecH:

COGJIO/IeHHEe TIPHUATOrO TEMIEPATYPHOrO peKHMa BhIIepIKHBaHHSA Ge-
TOHa H IIDOYHOCTb 6eTOHa Ha CXKaTHe, a TaKKe CPOKH pacnasy6ru u
3arpysKeHHs] KOHCTPYKIUI;

patora 0OOPYIOBaHHS CHCTEMHl 3JEKTPONPOTrpPeBa, a TaKKe HAmps-
JXKeHHe W CHJa TOKAa Ha HH3KOH CTOpOHe HHTaIoOLlero TpaHcthopMarTopa
(ne pexxe 2 pas B cMeny).

9.13. KpenieHne 2JIeKTPOLOB K CBae M TEPMOMETDHYECKON TPYOKH
KOHTPOJMUPYETCA MAacTepoOM  9JEKTPOCAYy:KObl C 3amHChIO B KypHajie
JBaXKAH — A0 YCTAHOBKY H IOCJE YCTAHOBKH CBaW B CKBaXHHY M
VCTAHOBJIGHUS! OTCYTCTBHSI KODOTKOTO 3aMBIKAHHA 3JeKTpojoB. IIpH BO3-
HHKHOBEHHII KOPOTKOTO 3aMEIKaHHSA OHO AOJ/IKHO OHITH HEMEJJIeHHO YCT-
paseHo. [lisa 3TOro mpH HeOOXOAMMOCTH CBasl HOJKHA GHITb MOIHATA H3
CKBaKHHBL

9.14, 3amepnl TemnepaTyph NPOH3BOASTCH:

HAapY#KHOTO BO3RYyXa — HE pexe JBYX pas B CMEHY;

MaTepuanoB, NPUMEHsIeMBIX JJs NpPHTOTOBJIEHHSt OETOHHOH CMecH, —
He pexe IBYX pa3 B CMEHY;

GeTOHHO! CMeCH Ha MeCTe ee NPHTOTOBJEHHSA H Iepel BHIrPY3KoH —
Ha MeCTe YKJaJKHu;

GeTOHHOH cMecH B YJ/IOXKEHHOM CJloe — A0 IEPEKPHITHS HOBHIM CJIO-
eM (HeJb3st JHONyCKaTb CHH2KEHHS TeMMepaTyphl B YJOMKEHHOM Cioe
uuxke +5°C);

GeToHa — cpasy nocle YKJAAJAKU B KOHCTPYKIMIO uepe3 KaxIble
2 4y B mepBHle CYTKM H He pexe ABYX pa3 B CMeHY B TeueHHE JaJbHeH-
Ilero mepHoja OcTHBaHHA OetoHa o 0°C;

BEUHOMEpP3JIOr0 TPyHTa — He pexe ABYX pa3 B CMeHY B TeueHHe
TMePBEIX TPEX CYTOK TOCJe YKJaAKH GeToHAa 1 OAHOro pasa B CMeHy B
JlaabHeHINHH TNepHOJA A0 YCTAHOBJIEHHsS NePBOHAYAJbLHOH TeMmepaTypHl
BEYHOMED3JOr0 TPyHTa.

9.15. Jlns w3MepeHHs TeMnepaTyps 6eTOHa H I'DYHTa YHCJIO KOH-
TPOJBHHIX CKBaxUH (ray6unofi 10 cM) ¥ Mx pacnojioxeHue JHQIKHO
OBITb YKa3aHO B TEXHOJIOTHUECKOH KapTe B 3aBIHCHMOCTH OT oGbeMa Ge-
TOHA M KOHOHIYPALHH KOHCTPYKLHH.

9.16. [{ns 3aMepa TemmepaTyphl B Masyxe MeXAy CBaeii-060J0UKOMH
H CTEHKOH CKBa:KHHBI YCTaHaBJIMBAETCH M 3aKpemJIgeTcs MeTaJlHuecKast
TpyGka muamerpom 11/, — 11/ miofima, Huxun#i komen TtpyGku Tma-
TeJbHO 3aBapuBaeTcs BO H30e:KaHHe NMONAaJAaHHA BOALI M PacTBOpa.
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9.17. s u3MepeHHs TeMnepaTyphl PeKOMEHAYETCsl NPUMEHAThH M-
CTaHUKOHHBlE METOJL! C HCNOJb30BAHHEM TEPMOIAp, TEPMOMETPOB CO-
OPOTUBJEHHS JHOO TEXHHUECKHE TEePMOMETpHI; [epiKaTh X B CKBaIKHHE
HeoGX0JMMO He MeHee 3 MHH C M3OASUMEd OT BJMAHHA TeMIepaTyphl
HapyXHOrO BO3AyXa.

9.18. IIpu KOHTpOJE 3a KAYeCTBOM YJOMKEHHOTO GETOHA JOJIKHA
NPOH3BOAUTLCS MpOBepKa:

npoyHocTH GeTOHa Ha C)kaTHe (pacTsi:KeHHe TNpH u3rube) H ero
opuopopHocty B cootBercrBiun ¢ FOCT 10180—74 u I'OCT 18105—72;

BOJOHENPOHHILAEMOCTII H MOPO30OCTOMKOCTH IIPH IpefbSBJEHHH K,
GeToHy cheuuanbHbix TpeGoBamuit B coorBerctBHH ¢ I'OCT 4800—59,
I'OCT 10060—76 u TOCT 7025—78;

COCTOSIHHSI TOBEPXHOCTH OeTOHa (HaJMuHe DAaKOBHH, TpelUMH, cJa-
6bIX MeCT) H KayecTBa PaloT MO HCMpPaBJeHHIO JedeKTHBIX MecT.

9.19. ITpounocte GeToHa B KOHCTPYKIHH, BO3BOJAHMOH B KOHTaKTe
C Mep3JibiM TPYHTOM, MOXKET ONpefeNsTbC HyTeM HCHBLITAHHA KOH-
TPOJIbHBIX O6pa3LOB-Ky6OB, HM3rOTOBJEHNLIX H3 TOH Ke CMeCH, 4TO H .
3a6eTOHHPOBAHHAs KOHCTPYKLHSA, H XDAaHHBIUHXCH B OJMHAKOBHIX C KOH-
CTPYKIUIeH YCJOBHAX, XpaHHTb 0Opas3lbl peKOMeHAYeTCs B CIELHaJbHBIX
CKBaXKHHAX, o6caxceHHHX omany6koil, CiesyeT yuecTb HNpPH 3TOM, UTO
pacnanyfka [O/KHA NPOWABROANTLCS HPH NOCTHXKEHHH GeTOHOM KyGoB
HOPOYHOCTH Ile McHee |—2 MITa Bo n3bexxaHne mpexiaeBpeMEHHOro pas-
pyuieHHs1 06pa3siioB.

Jlns KOHTPOJst NpouyHOCTH OeToHa Ha Kaxkiaple 50 M3 yJIOXKEHHOro
GeTOHAa OJHOrO COCTaBa, a TaKxKe IPU PE3KOM H3MeHEeHHU TeMIepaTyphl
BO3/yXa He peXKe ONHOrO pasa 3a 5 CyT GeTOHHPOBAHHS H3TOTOBJSAIOT
o6pasubl-Ky6er pazmepom 10X10X10 cm. Obumiee yncao 06pasuOB JOMK-
HO CcOCTARNATH He MeHee 9. TpH o6pasua XpaHATCA B HOPMAaJbHEIX yc-
JIOBHSIX JLIST OnpefesieHHs (paKTHYecKol MapkHu GeToHa, ulecTh 06pasiuos
B TeX e YCJIOBHAX, UTO N GETOH KOHCTPYKUIH JJIst OIpejeseHHs Bpe-
MEHU JOCTHKeHHsi GeTOHOM 3aJaHHOH NPOUHOCTH INIpH  pacmaixybke M
NpU 3arpyske KOHCTPYKIMH,

Ilpr coGmoneHHs Bcex TpeGoBaHMil HacToslero PykoBoAcTBa MOXK-
HO MPOH3BOJUTL OUEHKY NPOYHOCTH (eTOHa B KOHCTPYKIMH HO Pesyiib-
TATAaM HCHLITaHWi 06paslOB HOPMAaJBHOrO TBepJeHHA B Bospacte 28 cyT,
YMHOXAs HAa TeXHOJOTHYECKHH KOS(QHUHEHT HPHUBEASHHBIH B Tabn. 7
Hacrosiulero PyKOBOACTBA NP YCIAOBHH MOCHEAYIOUIErC NOATBEPIKAEHHS
IIPOYHOCTH HCOBITaHHEM OGpasloB.

9.20. ITpoynocTs GeToHa B KOHCTPYKUHH, 9% Rag, MOXKHO onpene-
JATH 1O pesyabTaTaM H3MEPeHHA cpelHell TeMIepaTypHl TBEPACIOILEro
Getona. [last 3TOro MOKHO IOJB30BATHCH OPHEHTHPOBOUHBIMH TaHHBIMH
Ta6a. 20—23 nacrosiuiero PykoBOACTBa.

9.21. Koutpoar mpouHocTH 6GeTOHa B KOHCTPYKUHAX MOXKeT OCylie-
CTBJIATLCA B JOMOJHEHHE K CTAHZAPTHBIM HCILITAHHAM O6paslnoB BH-
CBEPJIMBAHHEM KepHOB, a TaK:e HepaspyllalouluMH METOJaMH B COOT-
BetctBid ¢ ['OCT 10180—74.,

9.22. PesynbTaThl KOHTPOJIS KauecTBa GeTOHa, GETOHHBHIX H KeJe-
306€TOHHBIX paBOT pEeKOMEHAYeTCA 3aHOCHTb B KypHal mo dopMe,
ycragoBJaenno#t raasoit CHull I11-15-76. >Kypran monxern 6bITH npo-
HyMepoBaH MO CTPaBHLaM, NpPOLIHYPOBaH M omeyaTak (cM. upua. 12).

9.23. TlpueMKky cBaliHBIX (YHAAMEHTOB PEKOMEHAYeTCS  NPOH3BO-
puTh corsacho raase CHull 111-9-74 «OcHoBauust U (YHIAMEHTHIS KO-
miceieli B cOCTaBe INpeACTaBHTeNEH CTPOHTENLHOH OpraHH3aluH, 3a-
Ka3yuKa Il Mep3JIOTHOH CTAHLHM C YuYeTOM TpeOOBaHMH cheiylouiei KO-
KyMeHTalHH:

a) nmpoekra cBaiiHbIX (YHZAMCHTOB;
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6) [HOKYMeHTallHH IO HHXKeHePHO-TeOKPHOJIOTHYECKUM  YCIOBHAM
CTPOMTEJbCTBA;

B) aKTOB Ha NpPOH3BOACTBO PaGOT, Ha CKpLITHE pPaGoTHl HYJEBOro
LHKJA;

I) HCIOJHATEJBHOIO IJIaHA CBAafHOrO MOJS C YKa3aHHEM OTKJIOHe-
HHA CcBa#;

I) aKTOB NpPHEMKH MaTepHaJOB M Ja6OPaTOPHBLIX HCHBITAHMH KOHT-
POJILHBIX 06pasuoB;

€) XypHasna paGoT N0 YCTPOHCTBY CBalHBIX (hyHAAMEHTOB;

XK) KypHaja 3aMepa TEMIEpaTyp. YJOXKEHHOrO GeTOHa, HapyKHOro
BO3jlyXa H rpyHTa IO rayGuHe ¢yHIaMeHTa ¢ yKa3aHHeM TeMIepaTyphl
B TOYKE KOHTAKTa [PYHTA C MONOIIBOK (yHxaMenrta (CM. mpHA. 12);

3) axkTa Ha YCTAHOBKY TEeDMOMETpHUeCKHX TPYy6 € yKazaHueM HX
HOMEPOB H IJIyOHHBl 3aJI0XKEHH .

9.24. Tlocne 3 et 3kcnayaTalMd HEOGXOXMMO IPOH3BOJAMTH BHi-
60opouHOe BCKpEITHE (M3 pacuera oAHOH cBau Ha 100—200 skcnayaTh-
pyeMbix) Ha 1—1,5 M rayGxke ypoBHsSI Ce30HHOTO IPOTJHBAHHS M IIPO-
H3BeCTH BH3ya/JbHO-UHCTPYMEHTANbHOE OCBHAETEAbCTBOBAaHHE C 0doOpM-
JIeHHeM CrnenyalhHBEIM AKTOM'

HaAJMYHSA M COCTOSHISI [HIDPOMSOJSUNH;

COCTOSHUS 6eTOHa M ero OPHEHTHPOBOUHON NPOYIOCTH € NOMOUILIO
11apUKOBOTO MOJOTKA;

34aCOJIEHHOCTH TPYHTA HHIKE THAPOH30ASAUHH (B cJAyuae €CHH OpH-
MeHsJCs GeTOH ¢ A00aBKOH coJeii);

TeMIepaTyphl BeYHOMEp3Joro rpyHTa.

IIpu o6HapysKeHHH MOBpexZeHHit GeTOHa HEOGXOAMMO NPHHSITH Me-
PBI TIO OpraHHaalyi peMoHTa (hYHAaMeHTOB.

10. TPEBOBAHUY 1O TEXHHKE BE3OIIACHOCTH

10.1. Tlpu BEMOMHeHHWH GEeTOHHHIX H KeNe300eTOHHHX paboT B yc-
JIOBHAX Mep3JbX TPYHTOB HeOGXOAMMO DYKOBOACTBOBATLCS CJEAYIOHIH-
MH LOKYMEHTaMH 1O TE€XHHKe Ge30MacHOCTH:

a) rnasofi CHull II1-4-80 «Texunka Ge3onmacHOCTH B CTPOHTENb-
CTBEY;

6) raasoi CHulIl III-15-76 «BeroHuble H KeJe306eTOHHLIE KOHCT-
PYKUHH MOHOJIHTHHIE»;:

B) «[IpaBuilaMH TeXHHYECKOH SKCINIyaTalliH 3JEKTPOYCTAHOBOK IO-
TpeGutensMuy; «IIpaBunaMy TeXHMKH Ge30MaCHOCTH INPH SKCIAyaTalUH
3JIEKTPOYCTaHOBOK noTpebutensmu» ([oearepronaasop CCCP, 1969).

10.2. TpeGoBanust o TexHHKe 6e30NaCHOCTH IPH NPOU3BOACTBE pa-
60T DPEKOMEHAYETCsS BKJAIOYaTb B NPOEKT OpPraHM3alUM H NPOH3BOACTBA
pabot. Ilepex HawanoM CTPOMTEJBCTBA HHXKEHEPHO-TeXHHUECKHH mepco-
Hal U paboune NOJKHHEI GbITh O3HAKOMJIEHBI C NPOEKTOM NPOH3BOACTBA
H opraHusauuu paoT.

10.3. IIpou3BOACTBO CTPOHTENBHO-MOHTAXHBIX paboT npu Hebaaro-
NPHATHBIX BHEIUHHX YCJIOBHAX He Zonyckaercs, XapakTep 3THX YCJOBHH
PEeKOMEHAYeTCSl ONpefessaTh B COOTBETCTBHHM € PaWOHHLIMH rpaduramu
pexxuma paboThl COCTaB/SIEeMHMH B 3aBHCHMOCTH OT KOMIJIEKCHOTO TO-
Ka3aTeJsl JKEeCTKOCTH IOTOXHL

104, PyxoBoxsiuufi MHXKEHepPHO-TEXHHUYECKHH INEPCOHAaN  JOJIKEH
ofecrneynBaTh BLINIOJIHEHHe BCeX TEXHIYECKHX H OpPraHH3al[HOHHBIX Me-
ponpusaTuit mo O6e3zomacHOCTH pafoT cTpoHTeNel, paGoTalolMX Ha OT-
KPHITOM BO3AyXe. MeponpusaTHS HOMKHBI BKJIIOYATh:

86



yCTPOHCTBO GLITOBBIX MOMeleHHH Ajas oborpeBa pabounx;

obecreyeHie pabounx TemjaoH OJexJoH;

pexxuMbl paboTEl ¢ NepepeIBAMH Ha OGOTpeB, HCKJIOYalOLIMe Iepe-
OXJaXAeHIe opraHusMa.

10.5. KornoBaHel, TpaHIUeH, NPOXOAH, TNpPOE3AL, IMOAKPAHOBHIE
0yTH ¥ TOTrpy30YHO-Pasrpy3oyHble IIOUIAZKH DEKOMEHAyercs pery-
JIAPHO OYHINATH OT - CTPOMTE/bHBIX MATepHaJOB, MycOpa, CHera, Jbza
H IPH HeOOXOAMMOCTH HOCHIIATH IIECKOM, LIJAKOM, 30JI0M,

10.6. Pa6ouas miollazka AOMKHa OHITb OCBelleHa B COOTBETCT-
Buu ¢ TpeGoBaHusmu rjaB CHull u «YKasauufi no npoeKTUPOBAHHIO
9/IeKTPIYECKOTO  OCBCIUCHIA CTPOMTENBbHHX Tmjomlagok» (CH 81-80),
KOTJIOBAHBl WM TpaHUIEH JAO/KHBL GHITh OrpaxkKJieHbl M 060pyAOBaHEL
CBETOBOH CHrHaJH3allell Ha TeMHOE BPEMS CYTOK.

10.7. IloproroBjeHHble nOJ GETOHHPOBAHHE KOTJOBAHH AOJIKHEI
OLITL HaJEXKHO 3alMIEHH OT OGPYWIEHHS TpPyHTa B TEIJBIA NEPHOJL
GeTOHHPOBAHHSL.

10.8. Ilpu npou3BOACTBE CTPOHTENLHO-MOHTAXHBIX paboT ciexyer
cof6monaTh TPeGOBAHMS NPaBUJ YCTPOHCTBA H (E30MACHOCTA IKCIIya-
TallMy TPY30NOAbeMHBIX KpaHOB, CTpPOHTE/bHBIE MEXaHN3MBl H 9JeK-
TPH(HIHPOBAHHBI HHCTPYMCHT PEKOMEHAYSTCS 3a3eMJSITh ¢ YUeTOM
cnenu¢puyeckux ycnosuHii CeBepa—HaJHuHs BeYHOMEP3JHIX TPYHTOB,
obnafaloulix OGONbIIHM OMHYECKHM CONDOTHBJIEHHEM,

10.9. YyacTox c MOArOTOBJEHHBIM JUIf CBAaH CKBaXKHHAMH PEKO-
MEHAYETCS OTHANATb JIETKMM HJIM TePEHOCHHIM OFpazKjAEHHEM OT oc-
TaJbHOH TeppUTOPHH CTPOHTEJbHOH IJIOmMAAKH, CKBAaXKHHBI IEpeKpHI-
BaTh CHEHUAJJbHBIMH HIHTAMH-KPHIIKaMH,

i0.10, CoopHble LuyCKHBIE CBad OT TPHMEPSLIKX KOMLCD rpynra
JbJa PEKOMEHAYEeTCH OYHIAThb Ha 3eMae X0 Hx noivema. CBaH B cxy-
yae HafoOGIOCTH NPOTpeBa mnepef NMOTPYy2XeHHEM B TPYHT peKOMeHAyeT-
cA obGorpesaTh NPH HAJEXKHOM 3aKpElVIEHHH HX CTPONAaMH.

10.11. Cpam, omyckaeMble B CKBaXKHHB, DEKOMEHAYyeTCS YIEPKH-
BaTb OT pacKaydBaHuUS ¥ HANPaBJAAThP B CKBAXKHHY C IOMOLUbLIO pora-
gyefi uau JApyrux pacnopox. He monmyckaercst B 3TO BpeMsl NPHKAacaThCs
K CBasiM, PyKaMH.

10.12, JloTkn, X060TH M BHOPOXOGOTH sl CIycKa GETOHHOH cMecH
B KOHCTPYKIHIO, a TaKXKe 3arpy3ouHple BODOHKH PeKOMeHAYeTCsl IPOYHO
NPHKPEIJIATE K HaJeXXHBIM onopaM. NieKTpONpoBOAa, NOABOAALIHE TOK
OT pyOGHJABHEKA K 3NeKTPOJBHraTejsiM BEGPoxo60TOB, BHOPOxKenO6OB,
BHOponHTaTeell H BUGpaTOPOB, ClefiyeT 3aKjl0UaTh B PE3HHOBLIE IUJIAHTH.

10.13, Ilpu ynJoTHeHHH GETOHHOM CMECH 3JIeKTPOBHOpATOpaMH HeO0O-
XOAUMO COGJHOAATL CeAylolliue TpeGoBaHHS:

a) PYKOSITKH  9J€eKTPOBHGDATOpPOB CHAaGXKaTb aMOPTH3aTOPaMH,
ofecneuyBaOIUMA BUGpalUIO HE BHIE NPeAeJbHO JAONYCTHMHX HODM
JJIsl PyYHOTO HHCTPYMEHTa,;

6) He mpUKHMAaThb PyKaMu IMOBEpXHOCTb 3JIEKTPOBHOpaTopa, nepe-
MellaTb 3JeKTPOBHGPaTOpH BO BpeMA BUODOYIJIOTHEHMHS THOKUMH TH-
ramH;

B) Npd mepepHBax B paboTe, a TaKXKe NpH Iepexolax GeTOHIIH-
KOB ¢ OJHOTO MecTa Ha Hpyroe 3JAeKTPOBHOPATODH BHIK/IOUATD;

r) Bo usbexkanue o6pbiBa NpPOBOJA U INOPAKEHHs1 BHOpaTOPIIHKA
TOKOM He [IepeT4CKHBAaThb 39JEKTPOBHGPATOP 3a IMAAHPOBHIA NPOBOK
UM Kabedb;

&) uepes xaxable 30—35 MuH 3JeKTPOBHGPATOp BHIKAIOUATL JUIs
OXJ1aXK JeHHUS;
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€) 3/eKTPOBHOpPaTOpH H ILUJAHIOBLIE NPOBOJA IOCTe PaGOTH OYH-
watb OT GeTOHHOH CMeCH ¥ TPA3H H HACYXO NIPOTHPATh;

JK)He OOMEBIBATh 3JEKTPOBHOGPATOPE BOJOH;

3) paboTalIUX C JMEKTPOBHOpATOpaMH HeoGXOOUMO I[OABEPraTh
NePHOMMYECKOMY MEeINIHHCKOMY OCBIIZIETEILCTBOBANNIIO B CPOKH, yCTa-
HoBJjeHnsle Munsgpasom CCCP.

10.14. PaGoTHukd, BeAyllHe 3JEKTPONPOrpeB GeroHa, NOJKHEL

a) npoiitn o6yuenne OGe3omacHEIM MerojaM paGoT NOL DPYKOBOA-
CTBOM OINLITHOrO JHIA, CA4aThb 3K3aMeH CIEUHaJbHOM KOMHCCHH C mpH-
CBOeHHeM KBanu(uKaUMOHHOR rpynnel. KeaindukatimoHHas rpymna
NOATBEPKAACTCS HMEHHBIM YJAOCTOBEPEHHEM YCTaHOBJEHHOH (OpMEL
Kaxpr#t paGoTHUK 06f3aH HMETh 3TO YOOCTOBEpeHHe Hpu cebe.

6) npofiTu oOyueHHe NPAKTHYECKHM MpHeMaM IIOMOLIH TONAaBLIe-
My TOJ Hanpsi’KeHHe, NPHEMaM. MCKYCCTBEHHOro /ABIXaHHs, NpaBujiaM
OKa3aHHA NepBOH IOMOIM IOCTPAajaBIUMM H NpaBujaM TYIUEHHS mO-
Kapa B 3JIeKTPOYCTAaHOBKAX.

10.15. DjexTponporpeB xeJjie306eTOHHBIX KOHCTPYKUMHE paspelua-
eTcs NPOM3BOAMTL IIPH HalpsxkeHHH He Goaee 127 B. Hanpsxernue
36 B sBasiercsi onacKHbIM JJs ueJOBeKa, OCOGEHHO B CHIPYIO NOTOAY M
BO BpeMs orrenenn, OmacHbIM $BJSETCS OIHOBDEMEHHOE IIpHKACAHHE
K ABYM TOKONOABOASAIUMM OrOJEHHBIM HPOBOJAM HJH K JABYM 3JEKTPO-
JaM, NOJCOeJVHEHHHIM K pasHbiM ¢asaM. Ilpn rTakom ¢asoBoM compu-
KaCaHMH YeJIOBeK HAXOAHTCA TNOL Hamps:KeHHeM IlepeMeHHOro TOKa,
KoTOpoe B 1,73 pasa GoJjblie, 4eM IPH NPHKACaHH¥ K OXHOH (ase Max
OJLHOMY 3JIEKTPOLY.

10.16, Kaxnas crauuonapHass YCTaHOBKA JJs 9JEKTPOIpOrpesa
GeToHa HOJKHa UMETh CBOe LafexHOe 3asemieHne. Heobxomumo mast
YBEeJHYECHHS HaXeXKHOCTH 3a3eMJIeHUs1 HETOKOBEAYILIHMX uactelr o00opy-
JOBAHHSA B YCJHOBHSIX NpOMEp3Ilero TPYHTA HCHOJb30BaTh HYJEBYIO
thasy TpexcdasHOH CHIOBOH NPOBOJKH, €CJHH 3a3eMJeHa HefiTpalb CH-
JIOBOro TpaHcopMaropa.

10.17. ApmaTypy KaiKAOrO OTHENbHO pACIOJNOMKEHHOTO KOHCTPYK-
TUBHOTO 3JieMeHTa (KapKac KOJIOHHBHI, CBaM, CeTKa, INIThl, DOCTBepKa
W T. J.) PeKOMeHAyerTcsl 3a3eMJIATb NOJCOeJHHEHHEM K OdYary 3sasemJe-
HHS He MeHee ueM B ABYX TOYKaXx.

10.18. 3axBaTKH, Ha KOTOPHIX HPOHCXONHT 3JeKTpomporpes G6ero-
Ha, a TaKmke rojible MPOBOJA, HAXOHNSIIMeCs IOJ HampsSKEHHEM, pPeKo-
MEHAYETCs OTrOpPaXHBaTh Ha DacCTOsiHKH He MeHee | M OT mporpesae-
Moro GeToHa W NPOBOAOB BPEMEHHHIMH OTPAaKACHMSMH BBICOTOH He Me-
Hee 1,25 m.

10.19. IlonknioueHne HaOpsKEHHUS K IJIEKTPOAAM  AOMAXKHO, XKakK
[paBUJIO, HPOU3BOZWTLCS INOCAE OKOHYAHMA OEeTOHHPOBAHHA fporpesa-
eMOi KOHCTPYKIHH.

10.20 Ilpn anexTpomporpeBe GeToHa CcepleyHHKa CBalf-060J0YeK
PEKOMEHAYETCsl NPHKDEMJATb JJCKTPOIH K CBae B HHXKHEH dHacTH X
3apaHee NpHBapeHHHIM #3 8-10—MHIIMMETPOBOH KaTaHKH XOMyTaM-
OeTyIAM C HajeTOM Ha HHX NPOpe3HHeHHOH TPYOKOH,

10.21, Oas wusoasinuyd 3JEKTPOAOB OT METAJUIHUECKHX SaKJAAHHX
yacTelt B MeCTaxX CTHIKOBKH JBYX cBafi Ha 9JIGKTPONE DPeKOMEHAyeTcs
HaJeBaTh NpOpesuHeHHble TPYOKu JumHOH 200 MM: DJEKTPOAEl B 3TOM
MecTe KpeNSATCS NPOBOJOKOH AuaMeTpoM 6 MM.

10.22, B BepxHeM Tople CBaH-060JIOYKH 2JEKTPOAH DPEKOMEHIyeT-
csi 3aKpemsiaTh XOMYTOM M3 IPOBOJOKH MOuaMeTpoM 6 MM ¢ Ipokmaan-
KOH MeXAYy XOMYTOM H 2JeKTPOJOM TpaHCHOPTepHON JeHTH (KBajpar
100)<100 MM Ha KaxIbIH SJCKTPOJ) HJIH NPOPE3UHEHHOH TPYGKOM.
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10.23. 3a »2jeKTpONpPOrpeBOM HEOOXOAMMO BECTH KPYIJIOCYTOYHOE
Habmozenue. TIpn BO3HHKHOBEHHH IOXKapa Ha Y4YacTKe 3JIEKTPONPOr-
peBa cjellyeT HeMeMJIEHHO BHIKJAIOUHTb HanpsixkeHue, JJis TylieHus mo<
Kapa HeoGXOJUMO HMeTb HAaroTOBe OTHETYIUHMTENH M SIHKH C IIeCKOM,
cHab:KeHHble MOXAPHBHIMK JIOMAaTaMH. 3anpeiaercs TYWHTh N0Xap BOAOH
Ha y4acTKe, HaxojsmeMcs [OJ HaIpsKeHHeM.

10.24. Tlpr nopaKeHHY¥ TOKOM HeOGXOAMMO BBHI3BaTh CKOPYIO IO-
MOIlb, a KO ee NPHGHITUS NPHHATb MePH NO OKA3aHHIO NEPBOH MOMOLIH
nocrpagasuiemy, Ha yuactkax, rje npoMsBOHTCS 3JEKTPONpPOrpeB GeTOHA,
pekoMeHnayerCsi BhBelunBaThb «[IpaBHia nojaud TepBOA IOMOIUKM IIpH
NOPaXKEHHH . JIEKTPHYECKHM TOKOM>.

10.25. [lpu npousBoAcTBe paBoOT ¢ IpPHMEHEHHEM OETOHOB C XH-
MHYECKHMH Jo6aBKaMu 1e06X0JuUMO Cco6a0jaTh NIpaBu/a TeXHHKH Oe-
30I1aCHOCTH B COOTBETCTBIN ¢ pasi. 14 «PyKoBOACTBa IO NPHMEHEHHIO
6eTOHOB C NMPOTHBOMOPO3HBIMII JOGaBKAMIIS.

10.26. Tlpu npoeKTHPOBAHHHW CKJIAACKHX 3HaHHA H NMOMEILEHHH IJIsi
XpaHeHHs A06aBOK, a TaKxe Y3JIOB NpIFOTOBJEHHS HX BOJHEIX pacT-
BOpPOB H GeTOHOB C JoGaBKaMH pDEKOMeHAyeTcsl 06paiaTbh BHHMaHHE
Ha coGJojeHHe TpeGOBaHME HOPM MPOCKTIPOBAHHSA B OTHOLIEHHH
B3DLIBHOM, B3PHIBONOXApHOII N [OXKAapHOH OMAaCHOCTH B COOTBETCTBHU
¢ tpe6oBaHusiMu raaBel CHull I1-89-80 «I'enepasbHble mJMaHH HPO-
MBILNVIEHHBIX NpeanpuATHil. HOpMEI NpoeKTHPOBaHIA»,

10.27. [daA npeloTBpaLicHUS] MOXKAPOB Ha CKJIaJax NPH XpaHEHUH
KPICTAJJIYECKOr0 HHTpHTa HaTpusi, MoyeBhHsl # CILI, asasomuxcs
rOpIOYIIMH NPOJAYKTaMml, KaTeropHyecKil 3alpellaeTcst NpPHMEHEHHe OT-
KPBLITOrO OTHS, KypeHne, Heo6XOMIMO TaKKe HCKJIOYHTh BO3MOXHOCTb
KOPOTKOro 3aMblkaHus. CKJak AOMKeH ObiTh o6ecrneyeH IpOTHBONO-
JKAPHBIMH CpENCTBAMH: XHMHUECKOH H BO3LYUIHO-MEXaHHYEeCKOH Ie-
HOH, BOZOM, meckom, mneHHbMH orHerywmtensmu OIl-3, OII-5 OII-7,
KOTOpLIe HEeOOXOAMMO INpelOXPaHsITh OT 3aMep3aHMsl.

10.28. Io6askn XK, XH, HHK, HHXK, HKC, HWHKC, CIB,
CHB, TK)K-94 aBasioTcsi HEONACHBIMH B [OXKAPHOM OTHOIIEHMH, OJHAKO
B MeCTax XpaHeHHsI YKa3aHHBIX DIPOAYKTOB 3anpeliaeTcsa KypeHHE H
IpHMeHeHHe OTKDBITOrO OrHA (ra3ocBapka, rasopeska).

10.29. Hurpur wHarpus, HATPAT HATPHA M  KaJblud — SAOBHTbIE
BelllecTBa, MO3TOMY, NONajasi B OPraHH3M 4YeJJOBeKa OHH BJEKYT 34 CO-
6ofi TsaKesnble IOpaXkeHHs, ONAacHBle AAs Ku3HU. [IpH momajaHuM Ha
KOXKY PACTBOPOB 3THX COJelt HeOGXONMMO TIIATENbHO CMBITh 00JHTOE
Mecto Bozoft. EmxocrtH, mpeina3nayeHHLle AJisi NPHrOTOBJIEHHS, XpaHe-
HHS H TEePEeHOCKH BOJAHLIX pacTBOPOB coJicH, AOMKHBI HMeTb Ipexny-
NpefNTe bHYI0 HAaAMHCh «SII».

10.30. PaGouue, 3aHsATHE NPUrOTOBJEHHEM pAacTBOPOB [00ABOK,
JOJKHBE paGoTaTh B CHeOJexAe N3 BOAOOTTAJNKHBAIOMIEH TKaHI, B
OYKaX, Pe3HHOBBIX Camorax M IepyaTkax.

He cnenyer pmomyckaTe K pa6oTe [O NPHTOTOBJIGHHIO DAacTBOPOB
N06aBOK JIHI[ C HOBPEXKJEHHEIM KOXKHBIM NOKPOBOM (CCaiMHBI, 0OXKO™
LapanuHbl, pa3fipa’KeHKsA), NOpPaXKeHHeM BEK M TrJas.

10.31. Tlpn oTpaBjeHHMH [OCTpaJaBLIErO CJEAYET HEMEIJEHHO [0C-
TaBHTb B OGuHXKaHlmylo GOMbLHULY, MEANYHKT WM BHI3BATb CKODYIO IIO-
Mowts. o npuGhiTus Bpaya NOCTpajaBLIeMy HEOGXOJHMO OKasaTh nep-
ByI0 [OMOLIL. NOJIOXNTL B XOPOIJO NPOBETPUBaeMOe NOMEHmIeHHe §
JaTh BBIMMTE 2-—3 CTakaHa YUCTOH BOAbL, JKEMATENbHO KOMHATHOMH
TEMIIepaTyphl, €Cld I[I0CJe 3TOrO He MOABJAAETCS PBOTA, €e HYHKHO BHI-
3BaTh HCKyccTBeHHO. Ilocsie 0OCBOGOXACHHA KeJdyAKa CJIEAYeT AaTh
HOBYIO [IOPUMIO BOAbl H ONATb BHI3BATbH PBOTY.
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NPHIOXEHHE 1

OCOBEHHOCTH TBEPIAEHHY BETOHA
B BEUHOMEP3JIBIX TPYHTAX

F'upparanuonHoe TBepieHHe IeMEHTa UM GETOHA SIBJASIETCS CJIOXK-
HBIM MHOTOCTaIHMMHBIM IIpoleccoM. B cBexey/no:KeHHOH GETOHHOH cMe-
CH NPOHCXOAHT B3aHMOAEHCTBHE MEXAY BONOA M COCTABJSIOIIMH Le-
MenTHOro kamukepa GC;S, CpS, CsA u C(AAF. Ha navandpHHX cTaausx
TBeDJEHHUS] BO B32aUMOJENCTBHM YYaCTBYyeT TAKMKe TUIC, BBOAUMBIA NPH
[oMoOJIe LieMeHTa JIJIsi PEryJUpOBAHHS CPOKOB CXBATHIBAHHS.

IlpoaykraMu rHApaTaluH MNOPTIAAHAUEMEHTa ABJAAIOTCA THAPOCH-
JUKaTbl, THAPOANIOMHHATHI, THAPOAMIOMO(QEpPPHTH KasbUUs W THAPO-
KCHJ Kajbuus, obJjajalollue MeHbLIEH pacTBOPHMOCTBIO, YeM HCXOJ-
HBIC MHHEpaJLL.

Ha HayajbHbIX CcTafusx TBepIeHH:a HaHOoJbliee BaHsHHEe Ha HOp-
MHPOBAHHE CTPYKTYpPH IIEMEHTHOrO KaMHs, Ha Ipouecc CXBaThIBaHHS
H paHHero TBCPACHHA MOPTJAIIZUCMCHTa OKa3LIBAIOT —aJIOMOCOIEpHKa-
mue ¢dasel C3A n C4AF. TupapocysnbdoadoMUIIAT ¥ THAPOAJNIOMHHATHI
KaJblUlsa CO3M4I0T KDHUCTAJJIMUECKHH Kapkac (CTPyKTypy) u OHpeje-
JSMI0T HAua/JbHYK NPOYHOCTb LEMEHTHOrO KaMHs B GetoHe, B mocie-
JIYIOLUEM OCHOBHBIMH HOCHTE/ISAMH IIPOYHOCTH OeTOHA SIBASIOTCS THAPO-
CHJIHKATH Kajiblus, o6Gpasyoliuecss B pe3yJbTaTe B3aWMOZEHCTBHS ¢
BOJOH cuaukatHBIX (a3 neMenta C3S u C,S.

TeMiepatypa SBASCTCS OOHUM H3 BaxKHeHIIIX (AKTOPOB, BJHAIO-
WIMX Ha THAPATAUHOHWHOe TBep/eHHe leMeHTa. C INOHIIXKEHHEM TeMIle-
paTypsl yMeHblllaeTcsl CKOPOCTb DAacCTBOPEHHS MHHepaJioB M KpHCTAJ-
JU3ALHII HA3BAHHBIX HOBOOGpPA30BAalMH, UTO NPHBOAUT K 3aMelJIEeHHIO
TBepAeHHA LeMeHTa (6eToHa), OcOGeHHO NpH NPUOIHKEHHM TeMnepa-
TypH K 0°C u HuKe.

TlosTOMy 1nIpH NOHHMKEHHBIX IOJOXIUTEJBHHIX H OTPHLATENbHBIX
TeMIlepaTypax pPEeKOMEHAyeTcss TNQHMEHATb GoJjiee aKTHBHBIE IEMEHTHL.
cojepxangie He weHee b559% C3S, co cpeaHHM H NOBBILIEHHHIM
cozepxakneM CyA, Kotopei#t ycKopser (¢oOpPMHPOBaHHe TJIOTHOH H
NPOYHO CTPYKTYPLI, 4 TakKXe Habop NPOYHOCTH OeToHa.

[uaparannsi MOXeT NPOTEKATh JHIIb «IPH HAJH4lH B GeTOHE BO-
ABl B xuakoft ¢dase. Ilpn 3amepsaun#i 6GeTOHa M NpeBpalllcHHH BOJH
H3 JXKHJAKOH B TBepLyl0 ¢asy (Nen) rujpaTauus LeMeHTa NOpekpalia-
ercd. Ecau ke yJaoXeHHBIH GeTOH BBIIEPXKATb NPU MOJOXKHTENbHBIX
TEMIEpaTypax [0 3aBeplUEHHsi CXBATHIBAHHA lleMeHTa u HaGopa Gero-
HOM HEKOTOPOH TPOYHOCTH, TO TPH 3amep3aHnd  Ttakoro  OeTo-
Ha xujaKas ¢asa coxpaHsercs H TMAPATalHOHHOE TBEPJEHHE INOJHOCTBIO
npepriBaercs Jsue npu remnepatype —10°C u maxe uuxe. CaegoBa-
TeNbHO, ueM O6oJblle CTeNeHb IHApaTallMH IleMeHTa MHepel 3aMOpPaXKu-
BaHHEM, TeM 6oJsibllle B GeTOHe (B reisix B KanwUISPHBIX HOpax) CoO-
JIepIKUTCSA He3amepaliel BOIBL

3HaueHusi TeMmepaTypbl BEeUHOMEpP3JIOrO TpyHTA . ANA  GOJBLIHHCT-
Ba paiionoB Coserckoro Coio3a Haxoaarcss B HHrepBaje or —U,5 jo
—b5°C. YuuTHIBasS NOCTOSIHCTBO TEMIEpaTyp BEYHOMEP3JOro Tpylra M
3HAaueHHs uX, OGAU3KHe K HYJIO, IPU HPOCKTHPOBAHHU DEXKUMA TBepje-
HHS GeTOHA, VKJAIbIBAeMOr0 B BEYHOMEpP3JbIA TIDYHT, pPeKOMEHAyeTcs
IPeAyCMaTpUBaTh POCT MPOYHOCTH GEeTOHA MOCJe CHHXKEIHSI ero TeMIe-
paTyphl J0 TeMIepaTyphl BeYHOMEP3JOro IPYHTa.

HOas obecneyenns TBepieuusi GeToHa B KOHTAaKTC C BEUHOMEpP3JIbl-
MII TpyNTaMH HeOGXOIAHUMO HajduHe B OeTOHe ne3aMmepsiucH BOLBL ITO-
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ro [JOCTHTalOT OAHHM H3 CJICAYIOWIHX CNOCOGOB, MNpPHBENEHHLIX Ha
puc. 25.

TepmocHoe BhijiepxHuBaHKe OeTOHA paUMOHaJbHO NpH GETOHHPOBa-
HHH MAaeCHBHBIX KOHCTPYKLUMH H TPHMEHEHHH LEMEHTOB C BLICOKOH
9K30TepMIlell, CIOCOGCTBYIOLIEH COXpaHeHHIO Temla B OeToHe. DTOMY
Ke cojeficTByeT 1 Tensiora (ha3oBOro npeBpalledHsi BOAHL B JIeX, KO-
JIMYECTBO KOTOPOIl BIAE/seTCsA B BHAe 335 KX Ha 1 K& BOAHL

t,°C

)

\ T, cym
Lgme

-

Puc. 25. TemnepatypHble KPUBbe GeToHa

I — npi TepMOCHOM BLIAGPKHMBAHHH; 2 — HPH 3JEKTPONpPOTpeBe; 3 — C MPOTHBO-
MOpPUSHBIME AUOABKaMn

C Hesblo MpPOrlO3HPOBAHHA TEMIEPaTYPHOTO peXHMa H HaGopa
IpOYHOCTH GeToHOM (c MadbiM  KOJHUECTBOM  J06aBOK-yCKOpHTeneH,
HPOTHBOMOPO3HHIX H KOMIUVIEKCHBIX [NO6aBOK), V/OXEHHEIM B KOHTAK-
Te C BEYHOMEp3JbIM TIPYHTOM, GbLIO ONIpejesieHO YAEJbHOE TEMJIOBbije-
JieHne IeMeHTa B 6eTOHAaX, M3rOTOBJEHHBIX Ha NOPTJIAHALEMEHTaX Ma-
pok M 400, M 500 u M 600.

PesyabraTthl onpenenieHnsi TCIVIOBBIACJENHSI IJsA 9THX UEMEHTOB ¢
XuMH4gecKuMu poGaBKaMu NpH Temnepatypax —6, —4, —1, 5, 10, 20,
40 u 60°C B Teuenne 0,25; 0,5; 1; 2; 3; 7; 14 u 28 cyT mnpuBefeHnl B
Ta6a. 29. OJHOBpeMEHHO IIPOH3BOAHNOCH OIpefie/ieHNe KOJHUeCTBA CO-
Jepxxameficss XuAKoR ¢aspl 1 ofpasylollerocs B 6eToHe Jbja.

B Ta6n. 29 He nmpHBEXCHHl Pe3yJbTATHL HEKOTOPHIX OmpejeseHiii

TEIVIOBBIZEICHHS. B CBsA3H € 3THM CJeAyeT YYyATHIBATH CJeAyloliee:

npu noGaske 6% HHXK +4-0,02% CIJO npu Ttemneparype —6°C
B NepBBle CYTKH 6eTOHOM Hla LeMmeHTe Mapku M 500 BHiaejsiercs Ten-
Ja B 1,5 pasa, a B nocaeayiomee Bpema Ha 20% MeHblle, yeM yKasa-
HO JuIs ciyuas ¢ goGaexoét 10% HHXK;

npu nobaske 29% CaCly; -+ 2% NaNO, u 4% HKM gmjas Gerona
Ha TOM ke HeMeHTe npu TeMunepaType —4°C KMHeTHKY H obuiee KOJIH-
YeCTBO TEMJIOBLIJENEHHST MOKHO YYHTBHIBATH OJUHAKOBO C BHIJEJNEHHEM
TeMJia npH TBepAeHAH GeTOHa Ha nopTiaHAuemMeHTe Mmapku M 400 ¢
nobaskoii 6% HKM (rta6a. 29, rpada 6). HMurtencupnee 1 B GoJsbileM
KOJMYECTBE IPOHCXOLHT TENJOBLIJeJNeHHe y GeToHa Ha IeMEHTe MapKH
M 500 c pobaskoii 9% HKM (sa 1 cyr 113, a sa 28 cyr— 231
kJILk/Kr).
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Ta6auna 29

Yieapnoe TemaoBhfenenHe, KJXK/Kr, NOpTHaHAUEMEHTOB Mapok M 400
¥ M 500 B 3aBHCHMOCTH OT HPHMeHSEMbIX XHMHYECKHX HA00aBOK,
TEeMIePATYPEl H BpeMeH! TBepAeHHs

Mapxa TIpopoa- TemnepaTtypa TBepienusi, °C
nopTe _{ XHUTEeNbL-

e | e wodamen | e | L]
Ta HRps1, ¢yt

1 2 3 4 5 6 7 8

0,25 | — — — 4 42

0,5 —_ — — 8 67

1 — — 8 13 | 101

2 —_ — 13 21 168

400 —_ § — —_ 17 29 | 210

7 — — 25 55 | 273

14 — — 29 71 | 316

28 — —_ 50 92 | 336

0,26 | — 13 17 25 42

0,5 17 29 34 49 67

é — 34 42 55 | 135

40| 15% HEXKE 3| 201 B8 B9 ) 4 1 o

+0,02% CITA 7 20 | 59 | 92 | 160 | 252

| 14 34 76 | 122 | 202 | 286

28 42 84 | 135 | 210 | 336

0,25 | — _ 17 25 34

0,5 — _ 38 — 67

é — 50 67 — | 139

400 | 4% HHXICH 3 |7 |8 | 65| = |20

+0,02% CIIA 7 100 |114 | — |51 | 219

14 130 | 135 | 198 | 206 | 299

28 147 | 168 | 210 | 232 | 336

0,25 | — 5 8 12 25

0,5 — 8 17 25 71

é 25 34 34 42 126

400 | Lot (CaClt | 5 | G5 | 8| R |08 | 200

aNOy) 7 46 | 84 | 114 | 164 | 232

14 55 88 | 118 | 172 | 261

28 63 93 {135 | 210 | 336
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M podoarscenue Taba. 29

TeMmnepatypa TBepheHus, °C

Mapka IMpopoi-
nopr- | KOMNOHEHTHl U cOmep- ’K}‘;’gffbb'
ugna;({eﬁ-ra KaHHe JNO0GaBKH :;?ng‘}l. —10 —6 —4 —1 420
1 2 3 4 5 6 7 8
0,25 | — — 13 21 21
0,5 — — 21 34 71
1 — —_ 38 50 | 130
400 | 6% (CaCly+- 2 50 50 50 50 | 181
+NaNQy) 4 b5 59 63 105 | 210
7 71 105 135 193 | 265
14 101 160 193 273 | 303
28 126 | 210 | 232 294 | 357
0,25 | — 8 13 17 34
0,5 — 13 17 29 71
1 — 21 34 55 109
400 | 2% HKM 2 — 34 46 76 147
3 38 42 55 88 177
7 46 b5 76 130 244
14 59 71 105 172 303
28 67 93 126 | 210 357
0,26 | — 8 13 17 42
0,5 — 25 34 38 84
1 — 38 46 46 126
400 | 6% HKM 2 — 46 59 67 185
3 — 50 67 88 210
7 71 84 118 177 282
14 101 126 177 | 256 339
28 126 160 | 210 | 286 374
0,25 — —_ 4 6 42
0,5 — — 8 17 84
1 — — 13 38 126
500 — 2 —_ —_ 17 50 189
3 — — 25 59 252
7 —_ — 34 84 292
14 — — 46 97 336
28 —_ — 63 110 378
0,25 17 — 21 29 46
0,5 21 — 38 42 97
1 25 46 50 55 155
w g | E 88808
0,2% CAB- 3
100 cion 7 as | 67 | o7 |18 | 252
14 42 80 126 | 210 278
28 50 93 147 | 232 378
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I podosscerue Taba. 29

Mapka Tpoxoa- Temnepartypa TBepAenus, °C
nopT- | KOMBOHEHTH M cOfep- ”;’gﬁ‘;"'
ug;ggm Harne AOGABKI ;ﬁ:p'u‘ce};.r 10 & 4 1 420
1 2 3 4 5 6 7 8
0,25 | — 17 25 29 46
0,5 — — — 59 | 118
1 — — — 80 | 168
500 | 4% HHXK-+ 2 — | 93 | — {101 | 210
+0,2% COb+4- 3 93 97 — 118 | 227
+0,02% CILO 7 110 | 114 — 172 | 264
14 126 | 147 | 210 219 | 286
28 168 | 189 | 232 262 | 378
0,26 8 - - 12 42
0,5 17 - 29 25 84
1 21 42 — 55 | 147
500 | 1,5% (CaCly+ 2 29 | 55 | 84 | 101 | 189
+NaNO,) 3 38 67 | 101 122 | 206
7 50 84 | 135 168 | 244
14 59 1101 | 151 206 | 273
28 71 | 102 | 168 232 | 357
0,25 — | 17 | — | — 63
05 | — | 388 [ — | — | 126
1 — 50 — — 168
508 | 6% HHXK+ 2 — 67 — — | 210
+0,02% CILO 3 —_ 97 — — 232
7 —_ 164 —_ — 273
14 — [ 193 — — 292
28 — ] 210 — — | 378
0% | — | — | 25 | — 42
05 | — | — | 388 | — 84
1 — | — | 89 | — | 126
500 | 2% CaCly4- 2 — | — | 84 | — | 168
+20/0 NaNO, 3 —_ _ 97 — 210
7 — | — |13 | — | 252
14 — | — ]189 — | 273
28 — — 219 | — | 378
0,25 4 8 13 17 29
0,5 13 17 26 34 67
1 21 29 42 55 126
2 34 38 63 80 168
500 | 2% HKM 3 42 50 76 97 193
7 59 71 101 | 135 | 236
14 67 80 122 164 273
28 76 | 106 | 147 | 219 357
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ITpodoascerue Taba. 29

Mapxka IpogoJ- TemnepaTypa TBepheHHs, °C
ﬂgPT- KOMNOHEHTH H COHep- ”:{"(‘)":l;’l‘,”’

“gmgg;a XaHue R0GaBKH ;‘,’,ﬁ,‘fl‘g‘w —10 —6 — —1 420
1 2 3 4 5 6 7 8
0,25 8 8 21 21 29
0,5 { 25 | 29 46 | 46 | 76
1 42 59 84 — | 143
500 | 6% HKM 2 69 67 101 — | 189
3 67 71 114 | 118 | 214
7 76 88 156 | 189 | 265
14 97 | 130 206 | 262 | 307
28 126 | 168 232 | 292 | 378

Jus GeronoB, H3roTOBJCHHBEIX Ha HOpTJaHAueMeHTe Mapok M 400,
M 500 u M 600, yaensHOe TenJOBbIAGJEHHE NIPH TOJOMKHTEALHHX TeM-
nepartypax po 60°C pekomeHAyeTCsi IPHHHMATh B COOTBETCTBHH C «Py-
KOBOACTBOM MO 3HMHeMy OCTOHHDOBAHHIO C NpIMEHEHHeM MeToxa Tep-
Mocay.

Pacuer TenoBBIJe/E€HHA LEMEHTa NpPH Pa3/HYHBIX TeMieparypax
TBEPJCHHST MOXKeT ObITh BHINOJHEH ¢ NepexoJHLIMH KoadHUHeHTaMH «,
NpuBEACHHLIMH B npuia. 9.

I'mapaTauusa IeMeHTa LOCTAaTOYHO HIITEHCHBIO MpoTeKaeT W obecne-
yirBaeT OeTOHY 3HauHTeJNbHbIH HaGOp ApOYHOCTH 6€3 IPOTHBOMOPO3HBIX
JA06aBOX NpH TCMhepaTypax iie mmke —2Z°C, Ha puc. 26 npuseleH rpa-

R %
120
4
13
100 e =
] 2 Puc, 26, 'paduk HapacTaHus npou-
0 ,/ __J4——1-% Hoctn Gerona mapka M 200 B Kosn-
-— ] ! |7 TakTe c BeuHOMED3JABLIM IFPYHTOM NMpPH
,'/4/ e i T=—2°C (% Ras)
60 —==T — 1, 2, 3 ¥ 4— npeABapUTeNbHOE BhIAEp-
A - P JKHBaHMe 6GeToHa, NPHrOTORACHHOrO Ha
L ——— ",-"5 nopraanpueMente Mapka M 500 B Hop-
40 = e MaJIbHBIX YCJIOBURX COOTBETCTBEHHO B
// - Teyenne 0, 1, 3 w7 ¢y} 6, 6, 7 u 8§ —
I TO e, 6eroma Ha INOPTIHaHILEMEHTE
20HY-A mapkn M 300
!
0
1 3 5 7 2 1T mec
Cn
Punc, 27. Teopernyeckas KpHBas
H3MEeHCHHUS ColepIKaHHA COJIH B
apuieraiomieM cioe rpynta Cu
BO BpEMEHH T T, cym
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Puc. 28. KuHetnga Hakon-
Jdeins macct NOg™ B

rpynre g1
1~ pgpu BBeieHHH 109%  x;o- q0s

NG, &

—

1 2 3 3
Codonaease NaKiy, /o Haccet 8odu

Puc. 29. 3aBHCHMOCTh HPOYHOCTH BOAO-
HACBIILEHHOr0 NecKa, 3aMOPOKEHHOro
npu —b5°C, OT KoHueHTpauuun B BoJe

NaN02

i, Mﬂﬂ

fa

20.

X
1or
X
1 3
5 2
4
b5 15 0% 2,4

Puc. 30. 3aBHcumocTh CORPOTHBJEHHS
CABUTY 10 GOKOBOH NMOBEPXHOCTH cMep-
3aHHA OT 3ACOJIEHHOCTH IPyHTA

1, 2, 3 — mecoKk MEJKHE KW CPEeAHME IDH TeM-

nepaType TPYHTa COOTBETCTBERHO —2, —3,

—4°C; 4, §5— mecoOK IbIeBaTHIA NpH TeMme-
parype —4°C

Gasxn MaNQO, or Maccer 1e- /] -0
MeHTa; 2 —T0 XKe, 6% Jo- O S A— ] =teed A
6aBku NaNO; oT MacCel Ie- 1 72 3 4 & 6 7 'u ‘2 Toym
MEHTa 4
- (UK HapacTaHusa MPOYHOCTH
;""c\ 6eTOHa, TBEPAEIOLIEro B BeY-
HOMED3JIOM TPYHTE C TeMie-
parypoit —2°C, mnostomMy B
\ ° IJIaCTHYHOMEP3JIHIX Npocaloy-
2 ~ HHIX TPYHTaX ¢ TeMIeparypoii

no —3PC nomyckaercs NpOH3-
BOOMTL OeronupoBanue Ge3
NpHMEHeHUs NPOTUBOMOPO3-
HBIX J06aBOK npH obeciele-
HHH HayaJbHOTO TBEPJAEHHUS
GeTOHa IIPH NOJOIKATCABHEIX
TeMnepaTypax.

ITpu BBemeHud B OCTOH
NPOTHBOMOPO3HHIX  H0GABOK
TBepieHHe 6eToHa OyAer mpo-
HCXOAUTL TIPH YIOJIOXKHTENb-
HLIX H OTPHUATENbUBIX TEM-
neparypax.

OnHako HpH TPHMEHEHHH
TakHX OcTOHOB HeoO0XO0/HMO
YYHTHIBATh BO3MOXHOCTb MH-
rpalMl H3 HHX B KOHTaKTH-
pylOIHil BeYHOMEp3JkLIH IPYHT
BeleCTB — IOHU3HTEJIEH TeM-
nepaTypsl 3aMep3aHHs BOJAHL
Han6onee HHTEHCHBHO MHTpa-
UHS TPOUCXOIMT HA Hayalb-
HBIX 3Talax TBepAeHus 6eto-
ma (puc. 27), Korjla B TPYHT
MHTPHpPYET PacTBOp C IPOTH-
BoMoOpo3HOii no6aBkoil. Ko-
JHYECTBO BeleCTB, Nepele-
nmx U3 Geroka B IpPyHT, 3a-
BHCHT OT BHAA H KOJIHYECTBd
noGaeku (puc. 28), cocrasa
0eToHa, €ero BHAaXXHOCTH H
TeMmepaTypsl, a TaKkxe Or
CTPYKTYPHI, BJaXKHOCTH H TEM-
HepaTypsl BEYHOMEP3JIOTo
rpygra. Bo Bpemenu conau
MHTPHPYIOT B TOJIIY TPYHTA
NPERMYIIECTBEHHO N0 BEPTH-
KaJd BHH3 B CJIOH, Jiexallye

nox nogowsoil Gpyrmamenrta. Cosu MOTYT NPUBECTH K PAa3MOpaKHBaHHIO
rpylTa, 4TO CHI3HT ero necymylo crnocobHocts (puc. 29). Kpome Toro,
MHTpauHs cojefi K GOKOBOH NMOBEPXHOCTH KOHCTPYKUHI BH3bIBaer obpa-
30BaHye XHIKOK IJIEHKH MeXJY IOBEPXHOCTHIO GETOHa W IPYHTOM, 4TO

96



CHHKAeT CONMPOTHBJEHHE CABUIY NO KOHTAKTy GEeTOH — MEp3iblif IrpyHT
(puc. 30). Murpauus BellleCTB — NOHM3ATENEH TeMIepaTyphl 3aMep3aHus
BOJABl B KOHTAKTHPYIOLIH# ¢ 6€TOHOM BEYHOMEP3JbI IPYHT MOXKET NPOHC-
XOZHTE H U3 GeToHa ¢ JO6ABKAMH — YCKODUTEJSIMH TBEDJeHHS GeToHa, HO
B MeHbule#l CTemeHH, TaK KaX KOJIMUECTBO TaKHX A0GaBOK, BBEJEHHHIX B
GeTOHHYIO CMeCb, MEHBII®, YeM HPOTHBOMOPO3HHIX.

Ha BLi60p KOHKPeTHbIX n06aBOK HJ/1s1 GETOHOB, YKJIAZbIBAEMHIX B BeY-
HOMep3/bi#l IpyHT, GOJbLIOE BJHSHHE OKa3blBaeT XapakTep B3auMoAel-
CTBHA H06aBOK C HEMEHTOM,

Xumuueckue HOGaBKH, B COCTaB KOTOPHIX BXOJAT COJH HATPHS,
MeJJIeHHO B3aHMOJAeACTBYIOT C MHHepajJaMH UEMEHTHOIO KJIHHKepa H B
GeToHe IJIMTEJbHOE BPEeMS COXpaHsercs upkas ¢asa. DeTonel ¢ Takumu
no6aBKaMy MeAJIeHRO HA6épaioT MPOYHOCTh, H U3 HHX HanboJee HHTEH-
CHBHO IIPOHCXOJAHT MHIDalHA coJieil B KOHTaKTHPYIOWIMH TI'DYHT.

Xumuueckne A0OaBKH, COfepiKalllHe KaJbLHEBHIE COJMH, AKTHBHG
B3aUMOJIHCTBYIOT ¢ MHHEPajaMH UEMEHTHOTO KJNHKEPA, YCKOPSS TBEp-
JleHne, oco6eHHO B HayasbHbH nepuos. Codu Kanablius, yyacTsys B GopMH-
POBaHHH KPHCTAJJIMYECKOTO CPOCTKA, SBJAAIOTCA HOCHTENSAMH TPOYHOCTH.
Murpanus cojeit B BEUHOMEP3JHIl I'DYHT N3 GeTOHOB ¢ 10GaBKaMi MeHee
MHTEHCHBHA, YeM M3 GeTOHOB ¢ Jo6aBKaMH, COAepKALIHMH COJIM HaTPHA.

IIpomeccsl H3MeHeHHs TeMIepaTYDH 3aMep3aHHs KHAKOH (aspl Oc-
TOHa ¢ JO0GaBKaMH H4 OCHOBe coJell Kaabyuss K ofpas3oBaHie B HeM
JbAa CYMMHPYIOTCA H3 ABYX NDOTHBOIIOJIOKHEIX, OJHOBPEMEHHO MpOTE-
Kalomux npouecco, C 0xHOI CTOPOHBI, GHICTPHIH BHIBOX AOGABKU BCJEX-
CTBHE BCTYIUICHHSl €e B XHMHUECKOe B3aHMOMEHCTBHE C MHHEDAJNAMH le-
MEHTHOTO KJTHHKEpA IPHBOAHT K NOBHIUIEHHIO TEMNEPATYDH 3aMEDP3aHus
6eToHa, ¢ ApYro# — BHIAAEHHE KPHCTAJJIOB YHCTOTO JbAa MOBBIIAET
KOHIEHTPAIHIO PaCTBOPA, YTO CHUCOOCTBYET CoXpaHenuio 5 6CTOC MuA-
KOl (aswl. OmHako B GeToHax ¢ MOGaBKaMHM Ha OCHOBe coJjefi KaJbuus
nepBHi mpouecc npeobiaaxaeT Haj BTOPHIM, MOITOMY Lesecoo6pasno
TIPAMEHATb PA3JHUHbIE KOMIIO3HIHU H3 COYETAHHS NBYX cojell miau Gouaee
(uuTpur-HRTpaT Xaapuus — HHK, HHETpHT-HHTPAT-XJOPHA  Kajblusi —
HHXK u r. n.), xorga Kaxnpasi co-
CTABJAOIAA BHOCHT CBOH IIOJIOXKH-
TeJbHE BKJIax OpH (HOPMHPOBAHHH
CTPYKTYDPH TBepIeHUs.

HHK’ v00r

- | (L7, WOz, NO 2 ox8/n

Jlo6aBku HHXK,
CaCl;4+-NaNO, sBasiorca no6GaBKa-
MH HOOAHGYHKIHOHAJBHOTO  Jedcr- 1
BHSl, KOTOpHE He TOJBKO CHHXKAIOT 400}
TEMIEPATYPY 3aMep3aHHsl IIOPOBOMH
JKHIKOCTH, HO BJHSIOT HA CHJHKaT-

HYI ¥ Ha ajioMuHarHylo (ajiomo- 200
GeppuTHYI0) COCTaBJAIONIAE KJIHH-
Kepa. BausHue Ha CHJIHKAaTHYIO CO-
CTABASAOINYIO, TpPOSBJAIOMEeecs B 0 4 & 2 6 20
VBEJHUEHHH €e PaCcTBOPHMOCTH, Yc-
KOPEHHH THJIPATAUMM, H3MEHEHHH

s ;. 1 L L

2% T9

MOpPGhOJIOTHA M CTEIIEHH INOJHMEDH-
3alHM THAPOCHJIHKATOB, B IHEPBYIO
oyepeAb OOGYCJIOBIEHO H3MEHEHHEM
sesinunnel pH # HOHHOA CHJABL KHI-
Kol ¢asul, BunsHue Ha aqrOMHHAT-
HYI0 H aJdlOMO(EpPPHTHYIO COCTaBJIA-
10ly¥e KJIHHKepa MPOSBJASETCS B 06-
pasoBauuu ABOHHBIX coneft. Boa-

4 3axg. 499

Puc. 31. H3MeHeHHMe KOHUEHTpa-
vun  xaopupoB Cl—, Hurparom
NO3;  u nurpuroB NOy™ B Xup-
Kofi dhase mpH ruApaTALHH MOPT-
JaHALeMeHTa ¢ XoGaBkoit 39
HHXK npu remmepatype —5°C

[—Cl~; 2-—N0;; 3—N02—
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Ta6auuma 30

MoposocTofikocTh GeTOHa paHHero BO3pacra, TEEpLeIolIero
NpR OTPHUATE]BHEIX TeMIeparypax

TTpoyRoCcTD
Tewmne- Bos- OHTDOJD!
%R | M R | R
— 13 | — | 142136 20/51
001% CTIA- 13 | 23,3 | 341/87 | 498/127
001 CIZE 15 | 56,3 | 31,5/80 | 46,6/119
0,6t Il 13 | 66,7 | 351/90 | 52,7/134
001% CIIfl+ 14 | 54 36,8/94 | 485/123
001h Criil+ 14 | 3 34,6/88 55/140
+3% NaNO,
001% CTIAd- 13 | 48,6 | 339/66 | 44,6/114
—s [001% CTIA 17 | 32,5 | 30377 | 4s84/123
001% CTIf+- 12 | 21,4 | 34287 | 40,/102
o01% CIIAd 13 | 82 319/81 | 386/98
00i% CTILE. 17 | 285 | 20776 | 42,2/107
—10 | Golg Crizs 12 | 29,5 | 204/75 | 423/107
0gi% CILLE 12 | 41,8 | 439/112 | 445/113
+7,5% NaNO;

* B o6uui Bo3pacT GeToHa BXOAMT: 7 CYT TBepAECHHS Ha MOpO-
3e-+4 cyT BOAOHACHILEHHS-}BpeMsa NOATOTOBKH K HCMHITAHHAM Ha Mpa.
** Rgy=39,8 MIla — mapouHas npouHocTh GerToHa Ge3 R0GaBoOK.
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HHKHOBeHHE STHX COefHHEHHH NOATBepxkAaeTcas OGHAapyXKeHMEM nHX
B TBepROX (ase H  CHHXKGHHeM KOHUEHTpPalMH  COCTABJSIOIHX
HOHOB B JKHAKOH ¢ase. HanGonee HHTEHCHBHO CHHKAEETCH KOHUEHTPALHA
B XHRKOH (hase XJOPHAOB, HECKOJBKO MeHbllle HUTPATOB H COBCEM MaJo
HUTPHTOB (pHc. 31). TlapaasnenbHo cO CHHKEHHEM KOHUEHTpaUu# 3THX
HOHOB B XHAKOIi (ase NPOUCXOZMT lIX HAKOMJIEHHe B TBepROH ¢asc B
cocraBe ABOMILIX coJiell, 3a CYTKH B 3aBHCHMOCTH OT TeMiepaTrypil b
TBepAYI0 (asy moxer mepexomith or 40 mo 60% =xaopupoB. BruiBog
CToJb GOJBLIOTO KO/IHMYECTBA HOHOB KaJbUHA H XJOPHIOB He KOMIICHCH-
pyercq oforalielucM ce B XOAe I'HApATAUHH HOHAMH UIGJOUHHX Meral-
JIOB ¥ THAPOKCHJA, MO3TOMY TeMIleparypa 3aMep3annd KHAKoOH ¢asw B
KPYIHEIX Iopax Nosbimaercss. OfHAKO 3TO He NPHBOAUT K CEPHE3HBIM
OTPHIATEJbHEIM TOCJAEJCTBHAM, MOCKOJbKY B OGeTOHHOH CMecH ¢ 3THMH
JoGaBkaMu (OpMHEPYETCs LeMEHTHbIHl KaMeHb IIJIOTHOH M TOHKONOPHCTOH
KamuIAPHOH CTPYKTYPhl, B KOTOPOH CHH2Kaercst TeMIeparypa samepsa-
HHSL KUIKOH (haswl.

B coctaB KOMIVIEKCHEIX HRODABOK KpoMe HeOpPraHHYeCKUX coneit pa-
IHOHAJbHO BBOJIHTh TaKKe OPraHHUECKNEe COeNMHEHHS: NJacTHHUKaTOPE!
CAb, BPII-1, ITAII-1, cMony C-89; BO3LyXxOBOBJEKAIONIHe BelieCTBa,
yiydllalouie MUKPOCTPYKTYPY H TIOBHILIAIOUIME MODPO3OCTORKOCTh Iie-
MmenTsoro kamusg, CHB, CIIJ; ymnoreaiomue po6asxy — cmona (C-89;
MOUeBIIHY M, NIJMHTEJBHO COXPAHAOUIYIOCH B JKUAKOH dase W TeM caMbIM
oOecmeunBaloOWLyIo el HH3KYIO TeMIepaTypy 3aMep3aHHA.

Taéauna 31

MoposocToiikocTs GeToHa, TBEpAEIOWIEr0 Ha MOPOS3eE,
B Bo3pacre 28 cyr

ITpoaHocTh
Temne- é §. KOHTPOJIb -
partypa 18)22'; E e H:lga 16223 "I obpasuon
TBEp- HoGarku Getona | D& moHacw- | mocae 300
Rennus, oyt | R8s | Memnow | wmios,
C w2 | cocTosnHu, Ml}gl%
g‘Eg MrIla/% 28
B R »
Or 0 0,01% CITZ43% NaNO, 37 |97,7 41/104 | 39,3/100
20 —20,019% CITI+3% NaNOg 35 | 74,7 |33,9/86,7| 43,6/114
0,019% Clia+3% ®XK 35 82 [35,1/90 52,7/134
0,019% CITO+4-5% NaNO, 38 | 76,3 |41,2/105 | 47,3/121
—5 [ 0,01% CITJI-+5% NaNO; 33 | 82,3 [40,3/103 | 43,3/110
0,01% CIIO+4-5Y% XK 40 38,3 {27,4/70 51,7/132
0,019 CIIO-+7,5% NaNO, 38 69,7 136,4/93 43/110
—1040,01% CIA+7,56% NaNOj 33 66,3 |37,2/95 47/120
0,01% CI1a+47,5% ®XK 40 57,2 135,2/90 56/142

* B ofwwmii Bo3pact GeToHa BXOAHT: 28 cyT TBepAeHHS Ha MODO-
3e 4 BpeMsl BOJOHACHIUEHHS -+ BpeMs NOATOTOBKH 06PasnoB K HCIb-
TaHAAM.

** Rps==39,8 MIla — MapouHas NpoynocTh GeToHa Ge3 K0GaBoOK.
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MoposocToiikocTh 6eTOHA PaHHEr0 BO3pacTa, TBEPAEIOUIErO HpPH OT-
PHIATeJbHBIX TeMmepaTypax, B COCTaB KOTOPOIO OPH TIPHIOTOBJIEHUH
BBOJHJINCh KOMIIIEKCHBle A06aBKM B BUAE NPOTHMBOMOPO3HOH H BO3AYXO-
BOBJeKatouie#l, mpuBejena s Taba. 30 u 31, Kax smauo us rata. 30,
BBeicHHe BO3JyXOBOBJeKawlueH AK06aBKH o0becneynBaeT MOPO30CTOli-
KocTb 6eToHa Mps 300 parke mocie DHKIHYHOFO 3aMODAXKHBAHHA H OT-
TauwBaHAf B BO3pacTe X0 28 cCyT.

BBejgenne XHMHUYECKHX A00aBOK B KOJHYECTBAX, OOYCJIOBAEHHBIX
TeMIIepaTypod OKpyKaiomeH cpejrl, yCKOpsieT TBepleHHe GetoHa m obec-
neyusaer Ha6op 3aAaHHOM INPOEKTOM MPOYHOCTH NDPH OTPHIATENbHEIX
TeMnepaTypax rpyHra Oe3 TemoBolt o6paboTku. Ha puc, 32, 33 mpex-
CTABJIEHEl PE3yJbTaThl HCOBITAHMH GeTOHA ¢ NPOTHBOMODO3HEIMH A06aB-
KamMu B xoqaudectBe 1,5—39, Maccel HeMeHTA, TBEPUEBLIErO B BEYHOMEp3-
JIOM TpyHTe mpH Temueparype —3°C (B nogsemHoii naboparopuu). Bul-
JgepxxuBaHHe 6eTOHa B BeYHOMEP3JIOM TIDyHTe NPOAONKANOCH B Teye-
Hue tpex JeT, Kak uxuo n3 puc. 32, 33, npu ykJaixke 6eTOHa B FPYHT

Reowe, Ml
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Puc. 32. Hapacranme upoyHocTH GeToHa mapkdu M 300 B KOHTakTe C
BEYHOMEP3ABIM FPYHTOM, NPHIOTOBJEHHOrO HA MOPTAaHAUeMeHTe M 400—
M 500 ¢ MpPOoTHBOMOPO3HBIMH XHMHUECKHMH A00askaMu M Ge3 HHX

1 — GeToR Ge3 XuMHyeckuX HAO0GaBOK H INPeABAaPDHTENbHOTO BHIZCPKUBAHHS Ha
nopraananemMenTe M 400; 2 — To KXe, Ha TOpTAaHAuUeMeHTe M 500 ¢ mpearapn-
TeJbHBIM BHIleDIKHUBAHHEM B HOPMAJbHBIX YCJHOBHAX B TeveHue 1 cyr; & — To
Xe, C HPeABapHTEJbHLIM BEIAEPXKHBAHHEM B eCTECTBEHHOM pexume GypoHaOHB-
HBIX cBali amamerpoMm 800 MM; 4 — To Xe, B pexuMmMe cBalt muamerpom 500 mm;
5 -— 6eToH ¢ XuUMHYeCKMMn pmoGaBkamum 1,6 CaCl,+1,6% NaNO:+40,2% CCB+
4+0,015% CHB ¢ npeaBapuTeAbHBIM BBIAEDXKHBaHMEM B pexKuMe cBall jguaMer-
pom 800 mMM; 6 —TO Xe, B pexXHMe cBaft nuamerpom 500 MM; 7 —TO Ke, cC
npeABapUTENBHBIM BbIepPIKIBaHHEM B HOPMAaJBLHLIX YCJHOBHAX B TedeHHe 2 cyT;
8 — 6eTOH- ¢ XHMHYECKHMH J0GaBKaMH, OTOGDPaHHHIA Ha CTPOHTENBHBIX MJIOILaxX-
KaX npH GeTOHHPOBaHHH OGypoHaGMBHBIX cBali ¢ NpeABapuTENbHBIM BHIAEPIKHBA-
HHEM B DeXHMe cBalt B TeyeHHe 6 cyT

BaXXKHO, yToObl B HayaNbHBIA [epHOZ B HeM BO3SMOXHO [OJbile nOJA-
AepXKHBaNach IOJOXUTENbEAsA TeMiepaTypa — 3TG CHOCOGCTBYET YCKO-
peHHIO HaGopa NPOYHOCTH B HavyaJbHLIH NEepPHOJ TBepJAeHHs, yMeHbuie-
HUIO KoJauyecTBa obpasyloulerocss p OeTOHe JibJAa U MO3BOJAET COKPa-
1ath KOQJHYECTBO BBOJAHMDBIX noéauaox.
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Puc. 33. Hapacranue npousHoctH GeroHa mapku M 300 nmpn pasaHuHBIX
XHMHYECKMX A0GaBKaX M BpeMeHH NPeABAPHTEILHOTO BHAEPKHBAHHA

1—19% CaCl;40,5% NaNO,+0,02% CIIJT (BbifepKuBanHe B TeueHHe 1 cyT);
2—29% CaCla+1% NaNO:40,2% CCB+0,015% CI1[] (BblAepXuBaHHe B TeucHHe
1 cyr); 3—1.5% HK+1,6% M, cBan amamerpom 500 MM (Bbmepxnnanne B eC-

TeCTBEHHOM peXHme cBail); 4—!0 XKe, Cbad RHamMmETpom 800 M, 5—9,..,.;
CCB (BbIASpXHBaHHe B TeueHHe 3 ¢yT); 6 — Ge3 mo6GaBOK (nbmepxmsaaue B Te-
yenue 0,1 cyr)

HTPHJIOKEHHE 2

OCHOBHbLIE XAPAKTEPUCTHUKH W PACHETHBIE
[TAPAMETPBHl BEUHOMEP3/JIbIX TPYHTOB

BeuyHoMepa/ible TPYHTB MO CTemeHd UEMEHTAUWH HX JILAOM X IO
peoJioruueckuM cBoHcTBam B cootBercTBHn ¢ rnasot CHuIT II-18-76
NOAPA3AEAAOTCH HA TBePAOMEP3Nble, IMJIACTHYHO-MEpP3JIEE H CHITyde-
MepaJable.

K rseplomepsrvim OTHOCATCS TPYHTH, NPOYHO CUEMEHTHPOBaHHLIE
JBAOM M XapakTepu3yeMble OTHOCHTENbHO XDYNKHM pa3pylleHHeM H
MPaKTHUYECKOH HeCKHMAeMOCTBhIO NMOJ Harpyskamu OT 3JaHHH H COOpY-
xenuHd (¢ kosdunmenroM cxumaemoctu a<:0,01 ITa—1); k TBepHoO-
MEP3NLIM OTHOCSTCSL KPYNHOOGJIOMOYHbE M THecuaHele TPYHTHI, eC/TH HX
TeMIepaTypa HIKe 3HaueHNs f7, XapaKTeDH3YIOLIETO TIepeXoj TIpyHTa
H3 NJIACTHYHOTO B TBEPAOMEP3/IOE COCTOSAHHE I PaBHOTO:

I KPYNHOOGAOMOYHEIX 'PYHTOB . . . . . a°C
» NecKoB KPYMHHIX M cpenHeh kpynHoctd . —0,1°C
» TeCKOB MeJNKHX M mubuieBateix . . . . —0,3°C
» ecymeeed . . . . . . .+ .+ . . . . —06°C
®» CYMNIHMHKOB . . . . . . . . « . . —1°C
> THAHE . . . ., . . . . . . .+ . . —15C
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[pyuTit co crenenplo satopdopammocTd ¢<<0,25 OTHOCTEA K TBED-
IOMep3JbiM, eclid HX Temmeparypa £ muxe 3Hauewus (K.g4-17), rpe
K — Temnieparypuasi nompaBKa, COOTBETCTBEHHO paBHast: HJsi Tecya-
HBIX FPYHTOB C IIPHMECHIO PaCTHTEeJbHHIX OCTATKOB H 3aTOP(OBAHHHIX
—10°C, Jjuist TIHHHCTHIX TPYHTOB ¢ INPHMECbI) PacTHTEJbHBIX OCTAaTKOB
1 3aropdoBaHubx —bHC.

K naacruunomepsnvim  OTHOCATCA  DPYHTH, CLEMEHTHPOBAHHEE
JAbJOM, HO OGjajaloniye BA3KHMH CBOMCTBAMH M XaDaKTepH3yeMble CXKH-
MaeMOCTHIO MOJ HArpy3Kamu OT 3faHu#t u coopyxenuit ((a>0,01 ITa~-1).

K njacrHuHOMED3JEIM TPYHTaM OTHOCATCA TNECUaHEHE M IVIMHHCTHIE
IPDYHTEL CO CTEeNEeHbIO 3anoJHEHHS ofbeMa Nop TPyHTa JbAOM M Hesa-
Mepsweir Bogo# Cr = 0,8, ecim ux TeMliepaTypa HaxOILHTCA B Tpeje-
JaXx OT TeMHepaTypH Havana JaMep3aHHsA TPyATa fm» (Tabn. 32) mo
3HayeHHus £T, a TAKXKe BCe TDYHTH CO CTENEHbIO 3aTOP(OBAHHOCTH
9>0,25 (rabn. 33). CocTosiHHE MeCYaHBIX M IVIMHHCTHIX TPYHTOB UIDH
Cr<C0,8, a TaxXe COCTOAHHE 3aCOJEHHHX I'DPYHTOB YCTAaHABJIHBAOTCH
Ha OCHOBe De3y/bTaToOB ONBITHOTO ONpeAeteHHs KodddHLHeHTa CKHMAE-

MOCTH 4.
TaGauuma 392
Temneparypa Hayana 3aMep3aHHA MHHEDANbHHX I'PYHTOB

TeMnepaTypa Hauaja sSaMep3aHHst TDPYHTa
ug’ °C, NMpH KOHOEHTPaLHH MOPOBOIO DacT-
sopa K
pynTE: n.p
0 0,005 { 0,01 0,02 0,03 0,04
IMecuanne 0 -—0,6| —0,8 —1,6{ —2,2| —2,8
Tauuucrhe:
cynecu -0,1 | —0,6; —0,9] —1,7] —2,3| —2,9
CYIIHHKH —0,2 | —0,6] —1,1{ —1,8} —2,5( —3,2

Tabauma 33

Temneparypa Hadaia 3aMep3aHHA [PYHTOB C MPHMECHIO
PacTHTEJBHEIX OCTATKOB, 3aTopoBaHHHIX, U TOpda

TeMilepaTypa HayaJla 8aMmep-
3aHHA tH g’ °C, npu o6neM-
HO# Macce Mep3Jioro rpyHra
TpyHTE Yy TM
0,8 1 1,2 1,4
IMecuanrie ¢ npuMecbio pacTurenbssix oc- | — | —0,3| —0,3] —0,2
TaTKOB M 3atopdoBaHHbe (npH ¢<< 0,6)
[yMHECTHIE ¢ NIPHMECBIO PACTHTENBHBIX OC- — | —0,3| —0,4/ —0,5
TaTKOB H 3aTOpdoBaHHble (npu ¢= 0,6)
Topd (npu ¢>0,6) —0,3] —0,4 — —

K coinyuemepdasism OTHOCATCH TPYHTH KPVIHOOGNOMOUHEE H qecda-
Hble, He CUEMEHTHPOBAHHLIE JbJAOM BCJAEICTBHE MaJIOH HX BJAMKHOCTH.
CyMMmapHas BJaXKHOCTb TAKHX IPYHTOB cocTanJgser Wo=<0,03.
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Cpe;m BEYHOMEP3JbIX TPYHTOB AOJIKHBI BHIACIATHCSA CHILHOMbJAUC-
Thie, 3aCOJICHHbIE, 4 TAKXX€ FPYHTHI ¢ NPHMECHIO PACTUTEJIbHBIX OCTATKOB.

K cHAbHOMBAHCTHIM BEUHOMEP3NLIM TPYHTAM OTHOCATCA TPYHTH,
JbAHCTOCTh KOTOPLIX 33 CUeT BKJ/KOYeHUH Jabja J1x>>0,4.

3acoseHHOCTb 2 BEUHOMEP3JLIX TPYHTOB MNPH HX MCNOJNb3OBAHHH
B KauecTBe OCHOBaMHNi B Mep3/IOM COCTOSHHH Onpefesserca mo ¢op-
MyJre

2= -2 1009, (30)

Yex

Fle ¢;— Macca JIerKOpacTBOPHMEIX coJiel, COREPKAUUXCA B EAMHHLE
of6beMa TPYHTaj
Yex — OGBEMHAS Macca oKeJdeTa rpyiuTa, Kr/ms,
IpyHTH OTHOCATCA K 3acoJICHHBIM WP 2, Y:

Gomee 0,1 . . . . . . . . . . . . . A NECKOB
> 015 . . . . . . . . . . . . . » cyneceft
» 02 . . . . . . . .. . . . . » CYyNHH

KOB
» 025 . . . . . . . . . . . . . » rJaHH

BoiGop pacyeTHbIX MapaMeTpPoOB MEP3JibiX
rPYHTOB

I. TouHOCTH TIPOrHO30B TEMJOBONO B3alMOAEHETBHS TBEPAEIOLLETO
GeTOHa ¢ MEep3/blM TPYHTOM 3aBHCHT OT NPaBHJIbHOCTH BhHIGOpa HCXOIL-
HBIX PAaCUeTHBIX JAHHBIX H, [JaBHbLIM 06pasOM, pacyeTHBIX XapakTe-
PUHCTHK TDYHTOB 1 OeTOHa.

2. OCHOBHBLIMH [MOKa3aTeNsIMH, ONPEJENSIOHMH CBOACTBA MepP3JLlX
TPYHTOB, SIBJSIIOTCA: CyMMapHas BJIaXKHOCTb, OGbeMHas Macca CKeJsera
rpyHTa, co/lepXXaHHe He3aMep3aiolleil BOAL! H JIbAHCTOCTb. SHAYCHHSA STHX
noKasaTtesell peKOMeHAyeTCH ONpeAeNATh M3 ONHTOB. [pyrue cpoiicTBa
Mep3JIBIX I'PYHTOB, TaKlle, KaK KO3(pHUHeHT MOPHCTOCTH, 0GbeMHAS Mac-
ca ckeseta M oObeMHAas BJAAXKHOCTb, MOTYT OBITh BHUHCJEHBI M0 YKa-
3aHHLIM TIOKa3aTeJsiM.

3. O6beMHYI0 Maccy CKeJeTa Mep3Jjioro FPYHTa MOXKHO ONpeneniTh
TaKXe pacueToM. Ecau HCXOANTb H3 CpeAHNX 3HAUEHHH NJVIOTHOCTH cKeJe-
Ta MHHeDaJbHOH cocTaBjslolielt rpynta yv=={2700 kr/M® 1 BO3AYyLIHOMH
[OPHCTOCTH MEpP3JIbIX I'PYHTOB HPH NOJHOM HJM H36LITOYHOM MX BJarosa-
ChlLUEHI, paBHO# 30, Bcero o6beMa rpyHTa, TO OOBEMHYIO Maccy MCp3-
JEIX TPYHTOB ym r MOXHO ONpelesNHTb mo dopMmyne

_ 2.404W) 31)
Yr= To 7 W, 40,9

rae We — Baaxuocts rpydra (o Macce) B J0JIAX €IHHAHE OT Ve

ITpuBegenHolt Qopmy.i0f MOXKHO IOJIb30BATLCA NPH YCJIOBHH, €CaM
BJIAaXKHOCTL Mep3Joro rpyHTa (no macce) We, %, OPEBLICHT caeaylouiNe
3HayeHuA:

AAA MeCKOB . . . . ., . .« . . ... . 15
» IIeCYaHO-CYIAMHHCTLIX TPYHTOB . . . . 20
» MOMYCKaJbHBIX NEeCYaHHKOB H H3BCCTHSIKOB 2
» [AOJOMHTO-MeprefHCThIX, PAa3pYLIEHHKIX A0

11e6e HOYHO-TJIHHHCTOTO COCTOSIHHA TPYHTOB 10
» TrpaBHANO-TAaNeUHHKOBBIX IPYHTOB . . . 5



4, O6BbeMHYI0 MAacCy cKeleTa TPYHTA yex H KO3D(HIMEHT NOpic-
TOCTH € (OoTHOLIeHHe o6beMa mop K o0beMy CKelera) MOXKHO Onpeje-
JUTb 1o (opmyaam:

Yae.r Yv — Yex
= =, 32
Yex 1+ W, Yex (32)

5. CyMmmapHasi BJaXXHOCTh Mepasoro rpyHra We B 104X E€XUHH-
IH, onpejenseMas OTHOUIEHHEM BCeX BHAOB COJiepXKAUIHXCA B HeM
BOAH H JbJa K Macce CkejJera rpyeTa (a Anid 34COJEHHBIX TPYHTOB —
K 'Macce CKeJeTa IPYHTa H COJAepKaluXCA B HeM coJeff), paBHa:

WC=WB+WU.+WH=WB+WI" (33)

rae Ws-— BI2XHOCTb MEP3JOIO TPYHTa 3a CUET JIEASHBIX BXJIOYEHHI,
T.€. JIHH3 H IIPOCJIOEK JbJa;
Wi — BJQXKHOCTb Mep3JIOr0 TPYHTA 34 CYET NOPOBOTO JbJa, T. €.
Jbjla, HAXOASUIETOCA B €r0 NOPax H LEMEHTHPYIOLEro MH-
Hepa/bHble YACTHUbI IPYHTA (JbJa-LEMeHTa);
Wa — BJA4XKHOCTE  MEp3JIOr0  TPYHTa 3a CuUeT coaepxkaumefiess B
HeM NpH JaHHOH TeMiiepaType He3aMep3lleil BOALI,
Wp — BJfaXXHOCTb Mep3JIOrO TIPYHTa, DACIOJOXKEHHOTO MEXAY Je-
AAHBIME  BRaoueHHAMH (Wr = Wy 4 W),
3uayenna We, Ws, Wy u Wr BepaxaoTcs B AONAX  ©OHHHI,
npuveM We, Wa, Wy u W: onpesensiorcs onuitabiM nyteM, a Wy BH-
yheasercs no ¢opMysae (33).

6. CymMapHasi JbIUCTOCTb MEpP3JOro rpyHTa Jlc B HONAX eQHHH-
Ubl, ONpelenfeMast OTHOLIGHHEM COIEPKAIIErocs B HeM oObeMa Jbja
K 06beMy Mep3JIoro IPyHTa, paBHa:

'YM,r (WC—W}I)
Ya (T+We)

rae JIz — AbJUCTOCTh IPyHTa 3a cYeT JICASHBIX BKJIIOHEHHH B AQJAX
eIMHHUIb, ONpefessieMass mo GopMmyae

Ys Wy .
Yo+ vs (We—0,1Wy) °

Ys — IIOTHOCTb IPYHTA, KI/M3;

Y — IVIOTHOCTD JIbfa, IpUHAMaeMasi paBHO# 900 xr/mS.

7. CreneHb 3amoJIHEHHsl JIHAOM M He3aMepsuie BOLOH mop Mep-
anoro rpyHra Gi, pacHOJIOXKEHHOrO MeXAY JEASHLIMH IPOCJONKaMH,
onpejendeTcsa no popmyie

Mo =Jlg + /Ty = (34)

Mg = (35)

Gy = (1,1 Wy +Wa) vs , (36)
€y Yoo

rie &m — KO3((HUHEHT MOPHCTOCTH MEpP3JIOro T'PYHTA;

Yw — MJOTHOCTh BOJH, NpHHHMaemas paBHoi 1000 xr/m3.

8. KosnuecTBo Hesamepsuieff BOAH Wy B MEpsJiOM TPYHTe NpPH OT-
CYTCTBHH ONBITHEIX JZHHBIX AONYCKAeTcs AJS BCEX BHIOB TIPYHTOB C
NPHMECBIO DACTHTEJbHBIX OCTaTKOB (Ipu ¢=<0,1) u 3aconenHBIXx ompe-
JeJATh 10 PupMyJie

k

‘n
kP

-p

Wy =Ky Wp 40,9 Ve, (37)
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c01

3nayenus koapdunnenra Kw

TaGaupa 34

Yucno naac-

Kosdbdunnerr KW npH TeMmepaType rpyHra, °C

Tpysr THIHOCTH iy,
-0,3 —0,5 -1 —2 -3 —4 —6 —8 —10
Tlecku u cy:| ip=<<0,02 0 0 0 0 0 0 0 0 0
TecH
Cynecu 0,02 < ip =< 0,6 0,5 0,4 0,35 0,33 0,3 0,28 0,26 0,25
<0,07 ;
CyramuKu 0,07 < ip << 0,7 0,65 0,6 0,5 0,48 0,45 0,43 0,41 0,4
=0,13
» 0,13 < iy=< —* 0,75 0,65 0,55 0,53 0,5 0,48 0,46 0,45
<0,17
J Q103038 ip > 0,17 —* 0,95 0,9 0,65 0,63 0,6 0,58 0,56 0,55

* Boga B nopax rpyHTa HesaMmepasluas.




rae Ky —koapduuuent, npuuuMaeMelft mo taba. 34 B 3aBHCHMOCTH

OT <YHCJaa NJIACTHYHOCTH» Ip I TEMIEpaTypsl IPYHTA;

Wp — BJIQXKHOCTb [PYHTA HA TPaHHIE PACKAaTHIBAHHA B JOJIAX €/IH-
HHIIBI;

kn.p — KOHILEHTPANUsl IIOPOBOTO PACTBOPA B 3aCOJCHHOM TPYHTE,

ky — paBHOBeCH4sI KOHLEHTPAUMsl IIOPOBOrO pacTBOpPa B 3aCOJIEH-
HOM TIpyHTe, onpexesifeMas ONBITHEIM @OyTeM HJH 1O Ta6u.
35 (Tosbko Ml 3HAYEHHHA TeMIepaTyp HHXKe TeMIepaTyphl
Haualla 3aMep3aHusl TPYHTa).

TaGauma 35
3Hauenns: kosddunuenta kp
TemnepaTtypa rpysra ¢, °C —0,3| —0,5| —1 I —2‘ —3‘ —4 } —6| —St —10
PaBHOBecHafn  KOHIeHTpauus | 0,003] 0,005|0,012{0,026]0,045(0,062| 0,1 10,135|0,168
IOPOBOTO pacTBOpa kp B J0-
JAX  eAHHUIE

9. TemnodusnueckHe xapakTepHCTHKn  (KO3bdHUHEHT Temfonpo-
BOJHOCTH, O0DBeMHas TEMIOEMKOCTb) MHHEpAJNbHBIX TPYHTOB, TPYHTOB
¢ TPHMECHIO PACTHTEJbHLIX OCTATKOB K 3aTOP(OBaHHBLIX, a TAKKe TOP-
¢$oB B Mep3JioM COCTOSAHHH Am H Cu u B TaioM dy M Cr ONpeRensior-
cs o rau. 36.

10. KoanuecTBo CKpLITOH TemsnoThl (ha30BBIX NMEPEXOAOB BOALI, Ha-
xoasuweiica B 1 M3 rpynra Lo, k[x/M3, omnpesensercs no dopmyae

.

V.—W,
100 °
rie W' —cymMmapHas BJa)KHOCTB TPYHTAa Iocje OTTawBanus, % (mo
Macce);
Wa' — KosHuecTBO Hesamepauiel Boxw, %.

11. Temmeparypa cmep3aHus 6eTOH4 C I'DYHTOM NPHHHMAeTCH pasb-
HOH TeMmepaType 3aMep3arus rpyara (cm. raaBy CHull I1-18-76).

Loy =335, (38)

BoiGop pacueTHbIX mapaMerpoB TBepJAeioliero
6eToHA

1. OT npaBHABHOTO Ha3HAUEHMS PACUETHHIX IapaMeTPOB TBepJEIo-
mero OeTOHA 3aBHCHT JOCTOBEPHOCTb IPOTHOSHPOBAHHS €ro TEIJIOBO-
ro B3aNMOJEHCTBHA C OKPYXKAaIOUIUM BEYHAMEP3JHM IDPYHTOM M HaGo-
pa UM mnpouHoctH, lysi nporHosa Heo6XOQMMO 3HATh KO3(pQHUHEHT
TEIVIOIPOBOZHOCTH, YAEJLHYIO TeIIOEMKOCTh GeTOHa, a TaKxKe TemIo-
BHIJEJICHHE IEeMeHTa, S3aBHCAlllee OT MHHEPANOrHyeckoro cocraBa Bf-
XKYIETo H ero pacxofa Ha ! M3 GeToHa, MapKu, TOHKOCTH IIOMOJI,
BpPeMEeHH XpaHeHHS], NPHMEHHMOCTH N00aBOX H APYrHX ¢axkTopos.

2. KoahduuueHT TEIONPOBOZHOCTH TBepJeloliera 0eTOHa MOXKET
npunnmatbea 2,1 Brf(M-K) nna GeroHOB Ha H3BeCTHAKOBOM ile6He U
2,6 Br/(M-K) ana GeroHOB Ha TPaHMTHOM M KBapIHTOBOM iuelHe.

KoapHIHEHT TEenMONpOBOJHOCTH TBEPACIONMIErO pacTBOpa NPHHH-
Mmaercs paBubM 2,1 Br/(M-K).

3. VienpHas TeMJOEMKOCTb TBepjlelollero G€TOHAa HpHHHMaercs
pasnoit 0,97 xJx/(xr:K).

4. Cnepyer nOMHHTB, YTO KO3(DGDHIHEHT TEIVIONPOBOLHOCTH H
yIeJbHas TEIVIOEMKOCTb TBephelouero GeToHa GoJsblre, ueM y 3aTBep-
JAEBUIETO.

YzensHoe TENMIOBHIAC/NEHHe IIeMEHTa IpUHMMaerca mo Ttaba. 29,
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Ta6auuma 36
PacueTHble 3HauUeHHS TeMIODHIHUECKHX XapAKTEPHCTHK TajAHX H MEP3JHX rpyHToB (mo rsaBe CHaII 11-18-76)

Omgaa Cysmapras KoshHHUMEHT TemIONpOBOAHOCTH IpyHTa, BT/(M-K) osge&;g,; - ;;-F;Deu-
TpynTa o necok cynech CYTJIMHOK H FaHHA Topd
( ycx.'r) HONH
Y ’ €AHHALH

?r!;u': L'\l’ i." a"l' A'M 1.1, 7“M ?"r ?"M C'I‘ CM

0,1 9 — — — — — — 0,81 1,33 3990 2310
0,1 6 —_ — — — — — 0,45 0,7 2730 1680
0,1 4 — — — — — — 0,232 0,45 1890 1260
0,1 2 — — — — — — 0,116 0,232 1050 882
0,2 4 — — — — — — 0,81 1,33 3780 2394
0,2 2 — — — — —_ — 0,232 0,52 2100 1470
0,3 3 — — — — — — 0,93 1,39 4158 2394
0,3 2 — — — — — — 0,45 0.7 3150 2100
0,4 2 — — — 2,09 — 2,09 0,93 1,39 3780 2730
0,7 1 — — — 2,09 — 2,03 — — 3501 2100
1 0,6 — — —_ 2,03 —_— 1,91 — — 3444 2184
1,2 0,4 -— —_ — 1,91 1,57 1,8 — —_ 3108 2121
1,4 0,35 —_ -— 1,8 1,85 1,87 1,68 — — 3360 2352
1,4 0,3 — — 1,74 1,8 1,45 1,57 — — 3024 2184
1,4 0,25 1,91 2,14 1,57 1,68 1,33 1,51 —_— — 2772 2058
1,4 2,0 1,57 1,85 1,33 1,51 1,06 1,22 —_ — 2478 1890




ITpoBoancenue raba. 36

O6bemnan K . B K .
c::;‘é:a Cy:uaﬁ%uaa 03¢hHIHERT TENNIONPOBOXHOCTH I'PyHTa, BT/ (M-K) 06:3:3:? ;}z:%eu
rpynta | Wc,c“ Hecox cynech CYIVIHHOK ¥ TJIHHa Topd RAS(#-K)

CK.T Housd

Gogads | 1 oy | | e | R | e |

1,4 0,15 1,39 1,62 1,05 1,28 0,87 0,99 — —_ 2184 1764
1,4 0,05 0,755 | 0,81 0,64 0,7 0,46 0,52 — — 1596 1470
1,6 0,3 — 1,85 1,97 1,68 1,8 — — 3507 2478
1,6 0,26 2,5 2,72 1,8 1,91 1,51 1,68 — — 3150 2352
1,6 0,2 2,14 2,38 1,62 1,74 1,33 1,51 — —_ 2814 2142
1,6 0,15 1,8 2,03 1,45 1,587 1,05 1,22 —_ — 2478 2016
1,6 0,1 1,45 1,62 1,16 1,28 0,87 0,93 — —_ 2163 1806
1,6 0,05 1,04 1,056 0,81 0,87 0,98 0,64 — — 1827 1680
1,8, 0,2 2,67 2,84 1,85 1,97 1,67 1,8 — — 3171 2415
1.8 0,15 2,26 2,61 1,68 1,8 1,39 1,57 — —_— 2772 2268
1,8 0,1 1,97 1,2 1,45 1,57 1,04 1,22 — —_— 2415 2037
1,8 0,05 1,45 1,51 0,99 0,99 0,7 0,755 — —_ 2037 1890
2 0,1 2,72 2,9 1,74 1,85 1,28 1,39 — —_ 2688 2268
2 0,05 2,09 2,14 — —_ — — ] — — 2268 2100

IMpumeyanne 3JHaueHHs TenNOQHIMYECKUX XAPaKTEPHCTHK KPYMHOOGJOMOYHBIX TPYHTOB ROMYCKa2TCs ompe-
Heaatb no Tabha. 36 kak AJMA NecKoB, a AJA 3acOJIEHHHX I'DYHTOB — 0e3 yyeTa 3aCOJEHHOCTH.
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TPHJIOKEHHE 4

IPUMEP TOJIBOPA COCTABA PACTBOPA
OMOHOJIMYMBAHHSA BYPOHABUBHBIX CBAH
(CTOJIBOB)

IMoa6op coctaBa pacTBOpa AJA OMOHOJHuMBanus cBaff (cromGos)
MPOH3BOAAT B CJACAYIOIEM TOPAAKE.

HaxonaT TtpeSyeMyio AJs MOCTHUMKEHUS IPOEKTHOR NPOYHOCTH pa-
CTBOpA BEJIMYHHY BOJOLUEMEHTHOIO OTHOUIEHHs o dopMyJe

1
B/l = —p——, (39)
m’—“ +0,43
+4 Ry
rié Rg — akTHBHOCTb MJH Mapka IeMeHTa;

Rg — npoexrnas (MapouHas) JIpOYHOCTH pacTBoOpa.

3agaior orHowenue I[:f] = l:n, rle n-— COOTHOWIEHHE MEXAIY.
NecKoM H lLileMeHToM B mpegenax oT 1:2 mo 1:3.

CoryacHo OXHIAeMbBIM TEeMIIEPATYDHEIM DEXHMAM TBEpACIOILEro
B CKBa)KHHE pacTBOPa HA3HAYAIOT KOJIHYECTBO IPOTHBOMOPO3HBIX JO-
6aBOK, a H3 YCJOBHs NpPHUAAHHA pacTBOpHOK cMmecH Tpebyemoit Ina-
CTHYHOCTH H TpefyeMoro BpPeMEHH COXPaHEHHSI YKJaJBBaeMOCTH Ha-
3HAYAIOT KOJIMYECTBO MJIACTHOHHHDYIOIMX A06aBOK, BBOLHMHX B pac-
TBOPHYIO CMeCh.

HenaioT npoGHbIN 3aMmec, MAAA KOTOPOTO  ONPEAESIOT MNOABHXK-
HOCTE, CBS3HOCTR W RDeMSl TIOTEDH MJacTHYROCTH. Ilpw HeoGxomHMoO-
CTH KOPPEKTHPYIOT COCTaB PacTBopa.

Ilpu HCHOJNB3OBAaHHH OCTAIOWIETOCS Ha JHe CKBaXHHH OypoBoro
mgaMa moabop COCTaBa pacTBOpa OMOHOJHUMBaHHA cBafft (cTonboB)
TIPOH3BOJAT B CJeAYyIOLIeM IOpAAKE:

a) omnpefensioT BJAXHOCTh IlIaMa HO CJERYIOIIeH METOJHKE:
JHTPOBYI0 npofy LujaMa NMOMEllaloT Ha OTTapHpOBaHHHE 10 Macce
MeTa/JIHYecKHii NPOTHBEHb, B3BEIIMBAIOT NPOTHBEHb ¢ mnpoboH, a 3a-
TeM Ha 9JeKTPONeYH MM HECHILHOM OTHe HCHapsioT Cojepxallylocs
B uwaame BOAY, NMOCJE Yero BHOBb B3REIUMBAIOT HNPOTHBEHb c NpoGoii;

6) ompenensioT o0BeMHYIO BiaxHOCTh maaMa Wo mo ¢opmyae

Wo = Py"— Py, (40)
rie Py, Py —macca nporuBHs ¢ npoGoii IjaMa COOTBETCTBEHHO A0 H
rioc/ie BLIMAPHBAHHUSA, K
B) ONpefesiAlOT IIOTHOCTb CYXOH COCTaBAAIONESH IUNaMa Qom,
Kkr/a, no gopmyie
P1 _ Pg -_ Wo (41)
Pew i—w, ’

rie Pr—wMacca TapHpOBAHHOro NpPOTHBHSH, KT;

r) no ¢opmysne (39) ompemensioT TpeGyeMyi0 A JAOCTHXKEHHS
NPOEKTHOH NPOYHOCTH PACTBOPAa BENHYHHY BOJOIEMEHTHOFO OTHOlIE-
s,

1) onpeneasor o6beM pacTBOPHOE cMecH V, M3, KoTopylo He0G6-
XOLHMO NPHTOTOBHTb Ha [HE CKBAXHHBI S OMOHOJHMYHBAHHS CTOMGA
Ha TMPOeKTHYIO BHCOTY Homox MO GopMyne

V = (Hoyon — Pueg) (Sexs — Sen) + hﬂe,q Sexs (42)
1



rae Scks — MIOMIAAL CKBAXHHH, M?;
Se¢s — uIoWanp cBa (cronba), M%
Ruey — BeJMUMHA HeXOXofa cBaM (CTon6a) IO AHA CKBAXKHHBI, M;

¢) sagawT oTHomeHnHe I[:/7 = lin B npepenax or 1:2 mo 1:3;
XK) ompemeasior pacxox nemenra, L[, xr, Koropbil HEOGXOXHMO

nojaTb Ha HHO CKBAaXKHHEL, IO ¢dopMmyJe
1000
A= put nlou+ BIN
rfe Pm, Pu — IUIOTHOCTb COOTBETCTBEHHO IN€CKa M LieMeHTa, Kr/M%

3) ompejensioT Maccy BOAM B, J, KoTOpylo Tpebyercs sanuTh B
CKBaxXuHy, no dopmyae

(43)

B =1 (B/l)— Bu, (44)
rie Bm — KoJuyecTBO BOAR B CJIOE LAaMa, ocTalomieecs Ha JHE CKBa-
JKHHBI, onpejeisiemoe no Qopmyine
By = Scun ' Wo, (45)
rje Ag — BLICOTA CJiOA LIJiaMa, OCTAlOUIErocss Ha JHe CKBAXKHHBL, M;
¥) onpeiensior KoauuecTBO mecka [1c, Xr, HeoBXOAHMMOroO, nojaTh
Ha JHO CKBaXXHHbI, IO (opMyde

3= I n— Ty~ (46)

Pew

rAe Pem — IVIOTHOCTb CYXOrQ 1U/Mama, Krim3;
Iy —Macca TBepAHX (pakuuii, COAEpKamHXCA B ILIaMe, ompe-
Jedasercs 1o popmyne

Iy = Sexs i (1 — Wo) pem. (47)

AmanoruyHo mop6opy cocTaBa pacTBOpa OMOHOJIHYHBAHHS CBak
(cTon60B), B KOTOpHI IIJiaM He BXOAHT, Ha3HAyalT JO3HPOBKY HPO-
THBOMODO3HBIX H MJACTHQHIHUPYIOUWHX N0GABOK,

Ha ocHoBaHHH NpHBEAEHHOTO BHIHE pacieTa COCTaBa PACTBOPHOMH
CMeCH jejaeTcf NPOOHBIA 3aMec (C HCIOJb30BAHHEM LMJiaMa, B3SiTOIO
CO [HA CKBAaXKHHH), O1Jas xoroporo mpubopom CrpoiillHWJI onpenens-
10T TJIACTHYHOCTH M BHU3YadbHO CBA3HOCTb, EC/AH OcazKa KOHyca MeHb-
we TpeGyeMOil BeJIHUHHBI, B PAcTBOP AOGABJSAIOT KOJMYECTBO BOJBI M
neMenTa (IpH COXpaHeHHH HaHIEHHOro BOJOLEMEHTHOTO OTHOIIEHHA)
HAH YBEJHYHBAIOT KOJHYECTBO IactHdunupyomedi pobapku. Ecuan
PacTBODHAsl CMeCh HEAOCTATOYHO CBsI3HA, B Hee A06aBAAIOT IECOK.

KoppekTHpPOBKY COCTaBa pacTBOpa ., OCYIIECTBJAIOT A0 Tex IOD,
IOKA €ro NJACTHYHOCTb H CBSI3HOCTb He GyneT YAOBJAETBOPATH NpeNb-
SBIAEMEIM K HHM TPeGOBAHHAM.

ITIPHJIO)KEHHUE 5

KPATKASl XAPAKTEPHMCTHKA 1 OCHOBHBIE
INMOKA3ATEJIM BOAHBIX PACTBOPOB
PEKOMEHIYEMbIX XHMMHYECKHX AJOBABOK

Xaopud xaavyus CaCl, XK usroroBasieTcsi Ha NPEANPHATHAX
XMMHUeCKOil NPOMBIMIJIEHHOCTH B BHJe o6e3BoxkenHoro CaCl, mnaaBae-
Horo CaCly:2H,0, vemrynpoBaHnOro H Kuakoro (COAEpIKaHHE CYXOro
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BewectBa okono 31%) mpoAyKTa H AO0/MKEH COOTBETCTBOBaTh Tpebo-
BauuaM I'OCT 450—77, OGe3sBOXEHHBIH XJOPHJ KaJbLUAA NOCTABJAET-
cfi B MeraJuHyeckHx GapaGaHax HJId MHOrooGOPOTHOH Tape c repme-
THYHOH KPHILUKON, IJABJECHHA —B MeTa/LIHUeCKUX Gapaanax, yellyH-
POBaHHHHA — B TOJHITHJICHOBBIX MEIIKaxX, KHAKHA.— B OOUKaxX HJH IKe-
JIe3HOJOPOXKHBIX LHcTepHAX. TBepAble HPOAYKTHI MOrYT HOCTaBJASTHCSH
TaKXKe B OymMaxHbnx Mellkax. Jlo6aBKy B BHJe TBEPAOro IPOAYKTA
PEKOMEHAYeTCs XPAHHTH B YCJOBHAX, MCK/MIOYAIOIIMX ee YBJaXKHEHHe, a
B BHJle XKHAKOCTH — B €MKOCTH, 3alHIIEHHON OT NONaRaHUS OCAAKOB, He
Jonyckas 3amepsaHus pactsopa. CrTouMOCTb XJOpHAA Kajabuusa 26—
76 py6. sa 1 T B pacueTe Ha CyXOe BelLeCTBO,

Hurpar raieyus Ca(NOs)y HK H3roToBMsieTcs B BHAE IPOAYKTOB,
COCTOAULHMX H3 6BCHBBTHI:IX, PacTBOPHMEIX B BOLE KPHCTaMIOB CoOCTaBa
Ca(NOs)5-4H,0, pacnaniBaoluxcst Ha BO3AyXe, ¥ PA3JUUHBIX NpHMe-
cefi. TIPOAYKTE ROJXKHBL 'YAOBJAETBOPATH TpeboBamMaM I'OCT 4142—77
wan MPTY 6-03.195-67 Munxumnpoma CCCP, Jlo6aBka- moctaBasierca
B pacacoBaHHOM BHJAE, XPAHMTCA B CYXOM, 3aKpHToM ckjaane. Crom-
MoCTh A06aBkM 60-—70 py6. 3a 1 T B pacyeTe Ha [CyXOe BELIECTEO.

Hurpur-nurpar gaaoyus HHK npepcrapiger coboil cMech HHTPHTA
Ca(NOs)z u numpara Ca(NOQOgs), kaabnus, monyyaemyo nyreMm obpa-
OOTKH OTXOJSIIHX OKHCICD 430Ta IPM IPOM3BOACTBE a30THOM KHCHOTH
CHAPOOKHCHIO KaJblHd, H JOJNXEH COOTBeTCTBOBATb  TPeboBaHMAM
TY 603-7-04-74 Munxumnpoma CCCP. HHK wusrortoBasercs B BHAE
IIacTOO0PA3HOro MM KHAKOrO NPOAYKTA M MOCTABJSETCS B MeTal-
JUUECKHX HJH JePeBsiHHbIX GOukax, a TakKXke B JKeJE3HOAOPOIKHEIX
LHCTEPHaX. XPAaHUTbCS MOXeT B MeTa/VIMYeCKHX €MKOCTSX 3 HeJe-
DUPOBAHHONA cTaju Ge3 COeHHaJbHBIX MEep 3aUlUTH, a TaKxke B Jepe-
BAHHLIX HAH OGeTOHMHMIY eMmocTax, (CroumocTh xoGaBkm 60—70 pyo.

ga'lrts pacyetre Ha CyXxoe BeuleCTBO.

Hurpur-nurpar-xaopud rasvyus HHXK — npofykT, -noiyuaeMui
cMeIlleHHeM HHTpHT-HuTpara Kaabinsg (HHK) c xucpumoM kaabuus,
JOJIKEH COOTBETCTBOBaTh TpeGoBanmwaM TY 6-18-157-73 MuuxuMnpomMa
CCCP. Harorosasercs HHXK B BuAe macroo0pasHoro vy XHAKODO
MPOAYKTA N TOCTABJSETCSS B MeTAJJAMYECKHX WIH AEPEBSHHBIX OOuKax,
a TaKXKe B JKeJIe3HOJODOKHBIX LHCTepHaX. XpPaHHTBCH MOMKET (B Me-
Ta/JJIMYECKHX €MKOCTSX 3 HeJerHpOBaHHOM Icraiu G6es CilenHaJbHBIX
Mep 3aliHTH, a TaKXe B AEPEBSHHBX HJIH OeTOHHBIX eMKocTsX. CTOH-
MocTs AobaBku 60—65 py6. Ha 1 T B pacyeTe Ha CYXOe BeIECTRO.

Mouesuna texuuueckas CO(NHz)2 M n3roToBasiencs Ha IPeREpHs-
THAX XMMHYECKO# IPOMEILIIEHHOCTH B BHAE “KPHCTAJUIHYECKOro NOpOLI-
Ka Gesroro IHBeTa W JOMXKHa yA0BJAeTBopATb TpeGoBanHaM ['OCT 2081—
75%), {Ipomykr mocrapasferca B8 OyMaXHbXx MellKaX, B Meillkax u3
NOJHUITHICHOBOH NJEHKY, B KPHITHX BaroHaxX, B KOHTeliHepaXx H B
3aKpHITEIX NajsyGHBIX cyRax. [loGaBKa noJsa XpaHHThes B YCJAOBHAX,
HCKJIIOYAOIAX "€ [yBJAaKHEHHE,

Hurpar xaarsyus ¢ mouesunold HKM -— KOMIJIEKCHOE COEJHHEHHE
nIrpara KadbUHA C MOUEBMHOMl B MOJEKYJNSPHOM COOTHOWIeHHH 1 :4,
COOTBETCTBYIOILLEM OCOOTHOLIeHHIO MeXAy HHMH 1:1,5 mo macce. Bu-
nycxaercss JIpHAHENpPOBCKMM XHM33aBOAOM T, JIHENPOJ3EpXKHHCK) B
BRAe UEWYHDOBAHHONO INPOAYKTa OCJOTO uBera, W AOJKEH COOTBETCT-
Boparth TpebosaHuam TY 6-03-266-73 Munxummpoma CCCP. Ho6aska
nmocrasnserci B OyMaXKHEIX M IIOJHOTHJIEHOBBIX MeIUKAX, XDPAHHTHCS
JOMKHA B YCHOBHSX, MCKJIOYAIOL(HX ee yBaaxHehue, Crowmocts HKM
80 py6. 3a 1 T B pacuere Ha CyXoe BELIECTBO.
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Hurpur narpus NaNO, HH — gpucratan Genoro nBetra ¢ xef-
TOBATHM OTTEHKOM. M3srotoBasercs B BH/Je TBEPAOrO WIH JKHAKOTO
(comepxanne NaNO, oxono 289%) npomykra, KOTOpBIH /OJIKeH
yaoBnerBopaATh TpeboBanuaM I'OCT 19906—74* uuu TY 03-361-74
Munxummpoma CCCP. Ho6aBka mocTaBiasfeTcs B OepeBAHHBIX 60YKax
HIH AlHKaX, ¢adepHnx OapabaHax miax GyMaxKHHX MellKaX, a TaKkKe
B KEJEIHOACHONKHBIX LHcTepHax. TBepAbld HPOAYKT CJeAYeT XPaHHTH
B YCJOBHAX, HCKIIOUAIOHIMX €ro YBJAXHEHMe, a4 KHIAKMH — B MeTal-
JIMUECKHX €MKOCTSX, 3alliWILEHHbIX OT IONAJAHWs OCAJKOB, IIPH TEMIle-
paType pacTBOpa He HHXKE TOYKH ero 3amepsaHust. CTOHMOCTL NOGaBKH
100—150 py6. sa |l T B .pacyere Ha CYXO€ BELIECTBO.

Hurpar narpus NaNO; H\H — xpucransl Gesioro usera, aBJAfeTcs
OKHCJHTENEM, CHOCOGCTBYeT CaMOBO3NOPAHHWI0 TOPIOMHX MAaTepHaJIoB.
Hutpar mnaTpms Jao/MXeH coOOTEeTCTBOBaTb TtpeboBanusaM [OCT 828-
77E. o6apka mocrapisieTod B OyMaXKHBIX MeIIKaX. YCHOBHS xypaHemys
JWOJUKHBT  MCKJIOYaTh BO3MOXKHOCTb YBJIAXKHEHHU.

Habasxa HKC — npeacrapiser co60# oMeCh MHHEDAJBHBIX cOJell
52% NaCl, 37% NayCOs, 8,7% Na2S0;, 21,3% NasPO,. IlocraBaser-
cf B cyXoM ®ife B OyMamubix Memxax gio 50 K. YCJHOBMS XPAHeH#s
JOJIKHEl 'HCKJIOYATb BO3MOKHOCTb |yBJIAXKHEHIIs,

Cyavgrurno-Oposcacesan 6pascka C[AB — KeJapuueBble, HATPHEBHE,
aMMOHHEBHIE COJH HJH CMECb KaJbIHEBO-HATPHEBHX  AMMOHHEBHIX
COJieHl  AWCHOCYNb(POHOBEIX KHCAOT ¢ IPHMEHeHHEM  pelyUHPYIOLHX
BemiectB. [IpoAyKT nocTamisercss B BHAE KOHIEHTDATOB GPaXKKH KHJ-
kux (KB)K) m tBepanx (KBT) c¢ copmepxaHHeM oOyXHX BeHIeCTB CO-
oTsencTBeHHO He MeHee 50 H 76%. KoHHEHTpATH MOMMKHEL COOTBETCT-
BoBatTh TpeboBarnaM OCT 81-79.74 MmuHHCTEPCTBA — LEION030-
6ymaxkuoit npombiuienHoctn CCCP, KBJ)K nocraBasercs g 2KeJe3HO-
JIOPOXKHBIX LHCTEPHAX M JOJXKHA XPAHHTBCA B YCJIOBHAX, HOKJIIOYAIOLINX
ee yBaaxHenue. KBT wocraBiasercs B OyMaXHBX MeLIKaX, KOTOPhIe
cMefyeT XPaHWTb B 3aKPHTHIX TNPOBETPHBAEMHIX MOMELIEHHSX, pacHo-
Jaras MeIUKH B OAHH PSR N0 BEPTHKANM, 3aBsAsKkoii BBepX, CTOUMOCTb
noGaeku 45—65 py6. 3a | T B pacueTe Ha cCyXoe BeLLECTBO.

Bodopacreopumeit nosumep BPII-] sBnsieTcsi HAaTPUEBOH COJbBIO
comoJMepa CaJMUMAOBOH KuCHOTB ¢ (opmanbiernaom. Jobaska
BPII-1 npexacraBiasier co00H TYCTYIO JKHAKOCTB CBETVIO-KOPHYHEBOLO
nBeTa, X0powo pacrBopmylo s Boje. BPII-1 sBasgercs wuurnbéntopow,
He ToKcuyHa. JTocTaBisercd B MeTanndyeckux Gouxax eMkoctbio 200 .,
XpaHeHHe ROMYCKATCH B HEOTANVIMBaeMbiX IIOMeLIeHHSX.

Bodopacreopumas nosuamudunag cmosa MNe 89 cuuresuHpyercs Ha
OCHOBE ISTHIAXJOTHApUHA ¥ MeTabHHwiLHaMMHA B BHJAe pacTsopa 30—
45%-uo# xouuenrpawmn, ComepXKaHHe YCTOHWHBOIO XJIOPHCTOTO BOMO-
6ymaxnoit nmpombuiensoctd CCCP. KB)K nocrapasiercs B xenesuno-
BaTHIM OTTEHKOM. YCTOWUMBOCTD pPacTBo)a K pasBejeHuio Bojo#t 1:10.

Cynepnaactugpuxarop C-3 — npoAYKT OPraHHYECKOro aMHTE3R,
HSTOTOBJISIEMBI B [BHJE CYXOro IIOPOMIKA W BOZHKIX DacTBOPOB C
cojepkannem cyxux Belllects 30—40%. XpaHenne B 3aKpHTHIX €MKOC-
TAX, HMCKJIOYAIOMWIHX IIOHMKeIWe TeMnepaTypul Huke -+5°C, B cayuae
BbllafieHUsi OCajKa NpH OXJAXKACHHH NOGABKH WJIH ee 3aMOpaXHBaHHM
CIefyeT TOCJAEe OTTaHBAaHHMS  DPAcTBOp TIATEABHO INepeMeilaTs 3aMo-
paXXHBaHHE H NOCHAelyollee OTTaKBaHWE DacTBOpa KOO0ABKH He OTpa-
Kaercd Ha ee dexTuBHOCTH, HMBroToBIAETCS HOBOMOCKOBCKHM 3aBO-
noM «OprCHHTE3» M NOCTABJSETCS B KENE3HOAOPOXKHLIX IHCTEDHAX M
MeTaainueckix Goukax. Croumoctsio pobaskm 280 py6. za 1 T B
pacueTe Ha QOyxOe BelleCTBO.
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Cmoara welirpasusosannas 6080yxososarexaoyjas CHB — abueru-
HOBas CMO/12, OMBLISHHAS KayCcTHUeckofl conoft, NO/XKHA COOTBETCTBO-
Batb  TpeGoBanuaM TY 81-05-75-69 MunucrepcrBa LEIIONO3HO-
Gymaxol mpoMumnerHocty CCCP. Hsrotoensiercsi THXBHHCKHM J1eCo-
XHMHYeCKHM 3aBOLNOM B BHIE TBEPAOrO NMDOAYKTA H TOCTABJIALTCA B
NlepeBAHHBIX Goukax. XpaHeHHe B CYXHX YCJOBUAX, HCKJIIOYAKOUIHX
yBraxuenwe, CrommocTh ao6aBku 1600 pyB. 3a 1 T B pacuete Ha
CyX0e BeINEeCTBO.

CunTtetudeckas nosepxHocrro-axktustas 0obasxka CITJI — sopuwii
pacTBOp CMeCH HAYPHEBHIX COvViel BHICUIHX JKHPHHX H aaxuIHaTEHOBEIX
KHCJIOT, BOJAOPACTBOPUMHIX KHCJOT W OMBUICHHBLIX BEHIGCTB C CONEPHKa-
HHeM cyxux BellecTB He Menee 409%. CIIJ poimkHa COOTBETCTBOBATH
TpeGosanuam TY 38-101253-73 Munncrepctea  HedTenepepabaTh-
patome#l m Hedrexumuuecko mpomuiunensocrn CCCP. o6aBka uaro-
ToBasieTcss AnrapcknM HedTemepepaGaTHIBAIOIIAM 3aBOJOM, NOCTABJS-
e€TCl B XKENe3HOZOPOIKHBIX IMCTEPHAX W NOVDKHA XDaHUTbCA B €M-
KOCTSIX, SAlIBIIEHHHX OT MONajaHHS OCAaJKOB, NpW -TeMICPaType He
HMKe TOYKKW 3amepsaHuss npoxaykra- — 15°C. CroumocTs HoGaBKH
220 py6. 3a 1 T B pacueTe Ha CyXxOe BEINEeCTBO.

Kpemnuitopeauuneckas scudxocre TKXK-94 — noxumep STHATHAPO.
CHOKCana, ofpasyiouuiics npw THAPOJNHSe STUIARXJIOPCHNaHa, Gec-
LBETHOTO uaH €na60-3KeXTOr0 MAeTa ¢ COASPKAHHEM aKTHBHOTO BOJO-
poma 1,3—1,429% - moaxHa kcoOTBETCTBOBaThL TpeGoBammam TOCT
10834—76. Hzromopssenca Ha TPEXMPHATHAX XHMHUECKOH HPOMHILJIEH-
HOCTH M nocrapjisercss B Buae '100%-nofi XHAKOCTH MJAH B BHAE
509%-Hol BOXHOH SMYJLCHH, He CMelluBaolleHas I BOJON, B TepMeTH-
aupopayrofl crewnguuoll uim u3 Gesoil mecTH Tape eMkocThio 5—20 i,

G p DG

B KOTOPOH ee CHEAYeT XpaHuTh TpH Temiepatype or 0 mo 20°C.

Croumocts no6asxkn 4800 py6.3a 1 T,
Conepxanne H0GaBOK B PACTBOPAX, MX TIJIOTHOCTb, TeMNEPaATypa

3aMep3aHHsl npuBelieHH B Tabm.  37—48.
Ta6auna 37

Cozaepxanne aurpura natpus (HH) B pacrsopax,
HX IJIOTHOCTb M TeMIepaTypa 3aMep3aHas

K Cofiepxanue 6Ge3BOXHOTO Temnepa-
OH~ {  [Tr0THOCTD TeMmepaTyp- NaNO,, kr TYpa
HeHT- pactsopa | HHMR  Kosdhdu- saMepsa-
panus npu 20°C, LHeHT IJIOTHO- YISt
Dac'l‘lzo- r/emd CTH pPacTBOPa Blax B 1 Kr pacTBOpa,
pa, % pacTBopa pacTBopa °C
2 1,011 0,00023 0,02 0,02 —0,8
4 1,024 0,00027 0,041 0,04 —1,8
6 1,038 0,0003 0,062 0,06 —2,8
8 1,052 0,00033 0,084 0,08 -3,9
10 1,085 0,00036 0,106 o1 —4,7
12 1,078 0,00039 0,129 0,12 —5,8
14 1,092 0,00042 0,153 0,14 —6,9
15 1,099 0,00043 0,164 0,15 —7,5
16 1,107 0,00044 0,177 0,16 -8,1
17 1,117 0,00045 0,189 0,17 —~8,7
18 1,122 0,00047 0,202 018 —9,2
19 1,129 0,00049 0,214 0,19 —10
20 1,137 0,00051 0,227 0,2 -10,8
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Tab6aunma 38

Copep:xaHue xaopuaa xaasuus (XK) B pacrBopax,
HX IIOTHOCTb M TeMIlepaTypa 3aMep3aHus

Cojaepxanne 6e3Boa-
KoHBEHT- IMnorsocTs | TemneparTyp- uoro CaCl,, xr TeMnepaTtypa
anus pac'rnoopa geit  kKoncdhdbu- 3aMep3aHus
pacTsopa, pn 20°C, IJHEHT IJIOTHO- i pacTsopa,
% r/em® CTH pacTBopa B1la B 1 Kr °c
pacreopa paga”'
2 1,015 0,00023 0,02 0,02 —1
4 1,032 0,00025 0,041 0,04 —2
6 1,049 0,00027 0,063 0,06 3,1
8 1,066 0,00029 0,085 0,08 —4,2
10 1,084 0,00031 0,108 0,1 —b,7
12 1,102 0,00033 0,132 0,12 —T7,5
14 1,12 0,00035 0,157 0,14 —9,5
Ta6auma 39
Coaepxanne nutpara kaasius (HK) B pacrteopax,
HX NJIOTHOCTh H TEeMIeparypa saMep3anus
ConepxkaHue 6e3Bof-
KoHunenT- ITnoTHOCTD TemnepaTtyp- Horo HK, kr Temnepatypa
panus pacTBopa ublfi  Ko3dhdu- 3aMep3aHud,
pacTBopa, npu 20°C, IHEHT INIOTHO- pactsopa,
% r/em® CTH pacTBOpa Bla B | ¥r °C
1 pacTBopa | pacTBopa
2 1,014 0,00022 0,02 0,02 —0,6
4 1,029 0,00024 0,041 0,04 —1,1
6 1,045 0,00026 0,063 0,06 —1,7
8 1,055 0,00028 0,084 0,08 —2,3
10 1,077 0,0003 0,103 0,1 —3
12 1,103 0,00032 0,147 0,12 —3,8
14 1,116 0,00034 0,169 0,14 —4.6
16 1,129 0,00036 0,191 0,16 —5,5
17 1,136 0,00Q37 0,203 0,17 —6
18 1,143 0,00038 0,213 0,18 —6,5
19 1,148 0,00039 0,223 0,19 -7
20 1,154 0,0004 0,233 0,2 —7,6
21 1,165 0,00041 0,246 0,21 —8,2
22 1,175 0,00042 0,258 0,22 —8,8
23 1,187 0,00043 0,274 0,23 —95
24 1,199 0,00044 | 0,288 | 0,24 —10,3




Tabnuma 40

CozepxxaHne HHTPHUT-HHTPAT-XA0pHAA Kanbuua (HHXK)
B pacTBOpax, HX IJIOTHOCTb H TEMIIEPATypa saMep3aHud

Conepxanue 6e3BOk-

. T -

Coun | pacrsora | i nagw. | oo BT\ Tegsniiine
pacTeopa, npu 20°C, LHEHT pacTBopa,
% r/ems NJIOTHOCTH B1a B 1 Kr °G

pacraopa pacTBOpa | pacrsopa
2 1,018 0,00023 0,02 0,02 —1,2
4 1,035 0,00025 0,041 0,04 —2,2
6 1,002 0,00027 0,063 0,06 —3,5
8 1,07 0,00029 0,087 0,08 —4,9
10 1,087 0,00031 0,108 0,1 —6,5
12 1,105 0,00033 0,133 0,12 —38,6
14 1,122 0,00035 0,157 0,14 —10,9

TaGauuma 41

Conepxanue HHTpaTa Kanbuus ¢ MoueBuHoli (HKM) B pacrsopax,
HX IVIOTHOCTH H TeMHaepaTypa 3aMep3aHust

Cozepkanne Ges3Boi-

InotHOCTL Temnepartyp- Horo HKM, kr TeMnepaTypa
K:::e;{:&a_- Pa““Q%Bg gl koadbu- 3ame;;3a1ma.
» - B! .
Bopa, % P ows "oti pactaopa | ® 1 B 1 Kkr pac °g?a
pacTBOpa | pacTBOpa
2 1,012 0,00022 0,02 0,02 —0,6
4 1,018 0,00023 0,04 0,04 —1,2
6 1,025 0,00025 0,061 0,06 —1,8
8 1,037 0,00027 0,083 0,08 —8,5
10 1,049 0,00028 0,105 0,1 —2,5
12 1,06 0,0003 0,127 0,12 —3

14 1,072 0,00031 0,15 0,14 —3,7
16 1,083 0,00033 0,174 0,16 —4,3
18 1,093 0,00035 0,197 0,18 —4,9
20 1,107 0,00036 0,221 0,2 —5,5
22 1,117 0,00038 0,246 0,22 —6,1
24 1,13 0,00039 0,271 0,24 —6,7
26 1,145 0,00041 0,296 0,26 —7,3
28 1,153 0,00042 0,313 0,28 —79
30 1,165 0,00044 0,35 0,3 —9,1
32 1,185 0,00046 0,379 0,32 —9,9

34 1,205 0,00047 0,41 0,34 —10,6
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Ta6anuma 42

Copepxanne CIIB B pacTBOpax H HX MJIOTHOCTb

Conepxanue 6easogioro CIOB, kr
TInoTHOCTE pacTBO-
Komenmpaunn 102 G
r/cm3 B I &1 pactBOpa B I Kr*pacrBopa
1 1,004 0,01 0,01
2 1,009 0,02 0,02
3 1,013 0,031 0,03
4 1,017 0,041 0,04
5 1,021 0,051 0,05,
6 1,025 0,061 0,06
7 1,029 0,072 0,07
8 1,038 0,083 0,08
9 1,038 0,093 0,09
10 1,043 0,104 0.1
12 1,053 0,126 0,12
14 1,063 0,149 0,14
16 1,073 0,171 0,16
18 1,083 0,195. 0,18
20 1,001 0,218 0,2
25 1,117 0,279 0,25
30 1,144 0,343 0,3
35 1,173 0,412 0,35
40 1,202 0,48 0,4
50 1,266 0,633 0,5
Tab6numa 43
Coxnepxanne CHB B pacTBopax M X IJOTHOCTDb
Conepxanne 6espopHoro CHB, kr
KonuenTpanus |/WOTHOCT DPacTBoO-
pactBopa, % pa n?;:m%()_ c. B 1 n pacTsopa B 1 Kr pacTBOp2
1 1,003 0,01 0,01
2 1,006 0,02 0,02
3 1,009 0,031 0,03
4 1,012 0,041 0,04
5 1,015 0,051 0,05
6 1,018 0,061 0,06
7 1,021 0,072 0,07
8 1,024 0,082 0,08
9 1,027 0,093 0,09
10 1,03 0,103 0,1
12 1,036 0,124 0,12
14 1,042 0,146 0,14
16 1,048 0,168 0,16
18 1,054 0,19 0,18
20 1,06 0,212 0,2
25 1,075 0,269 0,25
30 1,089 0,327 0,3
35 1,105 0,386 0,35
40 1,12 0,448 0,4
45 1,135 0,511 0,45
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Tabanuna 44

Conepskatue CIT/] B pacTBOpax H UX IVIOTHOCTh

Coaepxanne OGeaBogHoro CIII, xi
KoHneHTpalusn IInomoc-r(x? pacTBopa
pacrsopa, % npy 20°C, r/em® B 1 & pactBopa B 1 Kr pacTBopa
1 0,997 0,01 0,01
2 1 0,02 0,02
3 1,003 0,03 0,03
4 1,006 0,04 0,04
5 1,009 0,051 0,05
6 1,012 0,061 0,06
7 1,014 0,071 0,07
8 1,016 0,081 0,08
9 1,019 0,092 0,09
10 1,021 0,102 0,1
12 1,026 0,123 0,12
14 1,03 0,144 Q.14
16 1,034 0,165 0,16
18 1,038 0,188 0,18
20 1,042 0,209 0,2
95 1,052 0,263 0,25
30 1,061 0,318 0,3
35 1,071 0,375 0,35
4 1,08 0,432 0,4
45 1,09 0,491 0,45

Ta6auma 45

Copnep:xanne nurpara Hatpus (NaNOj;) B pacrBopax,
HX IJIOTHOCTb M TeMIlepaTypa 3aMep3aHHs

Cozepxkanne Gespoamoro NaNQ;, xr Mowrcpiias

MnoTHocTh pacTro- Tewﬁqc]',,}n‘.;a

pa npu 230”C- B 1 B 1 xr Bla samep3aHus

r/em pacTBOpa pacTeopa BOJAB! pactBopa, °C
1,005, 0,01 0,01 0,01 —0,3
1,012 0,02 0,02 0,02 -—0,8
1,025 0,041 0,04 0,042 1’8
1,08 0,062 0,06 0,064 —22
1,053 0,084 0,084 0,087 —3,8
1,067 0,107 0.1 0111 47
1,082 0,13 0,12 0,15 —6,2
1,097 0,154 0,14 0,176 —7,5
1,112 0,178 0,16 0,205 —88
1,127 0,203 0,18 0,235 —10
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Tabnuma 45

Conepsxanue cMoasl Ne 89 B pacTBOpax H HX MAOTHOCTB

Cogepxxande cMonnl Ne 89, xr
Konuentpauus ITnoTHOCTL PacTBOpPA
pacTBopa, % npu 20°C, r/cm3 0 :C%nga pgc-z'sléga
1 1,001 0,01 0,01
2 1,004 0,02 0,02
3 1,008 0,03 0,03
4 1,011 0,04 0,04
5 1,014 0,051 0,05
6 1,017 0,061 0,06
7 1,02 0,071 0,07
8 1,023 0,081 0,08
9 1,026 0,092 0,09
10 1,029 0,103 0,1
15 1,045 0,157 0,15
20 1,06 0,212 0,2
25 1,076 0,269 0,25
30 1,091 0,327 0,3

Tabauma 47

Copepxanue BPII-1 B pacTsopax u ux nmaoTHocTs

Co,uepxcaullg eMggé(g ’l‘,’aﬁﬂ,’},‘;'f: Ba Z. % TTnoraocts ¥, rfemd
3 1,01
4,97 1,02
7,44 1,03

10,2 1,04
12,62 1,05
20 1,087
30 1,136
40 1,196
50 1,24
60 1,297

Mpumevanue Coxepxanne cyxoro BemecTBa B | J pacrBopa
onpenensercs Kax nponssepenne V.
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Tab6anuma 48
Conepxanne C-3 B paCTBOpax M HX NJIOTHOCTh

CogepxaHue C-3, Kr
KoHIeHTpaIus IInoTHOCTE pacTROpA
pacTBopa, % npu 20°C, rfem?® Bla B8 1 xr
pacreopa pacTeBopa
i 1,004 0,01 0,01
2 1,008 0,02 0,02
3 1,012 0,03 0,03
4 1,016 0,041 0,04
5 1,02 0,051 0,05
6 1,024 0,061 0,06
7 1,028 0,072 0,07
8 1,032 0,083 0,08
9 1,036 0,093 0,09
10 1,04 0,104 0,1
15 1,065 0 16 0,15
20 1,09 0,218 0,2
25 1,115 0,279 0,25
30 1,443 0,343 0,3
35 1,175 0,411 0,35
40 1,207 0,482 0,4
45 1,243 0,56 0,45

IPHJIO)KEHHE 6

METOIVYIKA PACYHETA HA 3BM
TEMITIEPATYPHOTI'O PEJXXHUMA COOPYXEHWY,
BO3BOJHMMBIX B MEP3JIbIX I'PYHTAX
N3 MOOJMUTHOTO BETOHA

TemnepaTypHblii peXKHM KOHCTPYKLUH

TemnepaTypHuiit pexxHM ~— 39TO H3MEHEHHe BO BpeMeHH TeMIrepa-
TYPHBIX NOJIeH NOX BJHSHHEM YyClIOBHH Temnoo6MeHa Ha TPAHHLAX M
BHYTPH paccMarpuBaemolf oGnactH. TeMneparypHoe moje — pacmupese-
JIEHHE TeMIepaTyp B Tele¢ U OCHOBAHWH KOHCTPYKIMH B ONPEACHeHHBIH
MOMEHT BpEMEHH.

TIpumenmTenbHo K Tpynme pewlaeMbix 33Jad 3HaHue TeMIepaTyp-
HOro pexxmMa HeOGXOAMMO, B OCHOBHOM, C ABYX TOHeX 3PeHMs:

1) mpu Bo3BemeHHu PyHAaMEHTOB H3 MOHOJHTHOrO OeroHa B TPYHT
RHOCHTCSI, a JaJiee mpy TBepAeHHH GeToHa 3a cuer K30TEPMUH IEeMeH-
Ta BHleJMeTCS NONOJHUTENbHO 6OJbiIOe KOMMMECTBO TellJa, KOTOPOe
MOXKeT INPHBECTH K GOJBbIIHM HPOTAMBAHWSIM MEP3JBIX TDYHTOB, YacTo
TEPSIONIHM HECYIIYI0 COOCOOHOCTb, YTO MOXKeT MPHBECTH K HEXONMyCTH-
MBIM| OCajiKaM . COODYKEHHS;

2) ¢ Zpyroft CTOPOHH, Mepa.nuu NPYHT MOXKET BHECTH Takoe KO-
JHUECTBO XOJOZA B TBepAelomul GeTOH, KOMOPOe NPHBELET X €no 3aMo-
PaXKMBAHHIO, TIOITOMY OCHOBHAS 3ajaya MpOBeAeHHs pacdeTOB TeMIie-
PaTypHOro pexXHMa — 3TO BHISIBHTb, ITPH KaKHX PasMepax KOHCTPYKIHH
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WIH TeXHOJNOTHM ee BOJBeJeHUs OyAeT OGeCNEeUCHO  HOPMAaJbHOE
TBepAeHHe GETOHa m He TPOM3OHAET HEIZONMYCTAMOe MPOTaHBaHHE
TPYHTOB.

TemnepaTypHulfl pexxuM pacueTHoON o6iacTH oNpefensieTcs Hadaib-
HEIMM M TPaHHUHLIMH YCJIOBHAMY H TemJIoMH3HHeCKHMH CBORCTBAMH
MatepHana.

IMocranoska 3amauu (pacuerHas 06JaacTb,
HauaJbHble U rPAHUYHBIE YCJIOBMS,
TenJopunyeckre cBoicTBa Marepuana)

Tlox pacyeTHO# O6GMacTbI0 TMOHUMAETCd 30HA, BhIAeNseMas u3 Gec-
KOHEYHOro INpOCTPaHCTBa Takum o6pa3oM, TToGH cocemHue c HeHl 06-
JacTH JguGo He ©0Kas3biBajJH Ha Hee HHKAKOro TElTOBOIro BJIHSHHA,
au60, '@CaH OKasLiBajH, TO M0 M3BECTHHIM 3aKOHOMEPHOCTAM, KOTOphIe
MOXHO 3aZaTb B HCXOIHHE JaHHLe, B nepsoM ciaydae pacueTHas
061acTh OrpaHMYHBAETCS TaK ‘HA3HIBAGMBIMU IUIOCKOCTAMH a6COMIOTHON
TeI0BOHi H30JISIUHH, 4 BO BTOPOM HaA3HAYAIOTICA TPaH{YHBIE YCJHOBHA.

T\paHuuHBIE YCJIOBHA ONPEACASIIOTCS JBYMSA mapaMenpaMH: udMeHe-
HHEM TeMIIEPaTYPhl HAW TENJIOBHIX NOTOKOB BO BPEMEHH H YC/NOBUAMU
TenaooOMena Ha TPAHHUE.

Hauanbnbele YCJAOBHS XapaKTEpPHIYIOT pacipelefieHde TeMhepaTyp
u (asoBoe COCTOSHHE MaTepHana (TaJblfi MAH WMepsAuli) B DACUCTHOH
ofjlacTh Ha MOMEHT Hauana pacyera.

Temnoduauueckue CBOACTBA MATEPHANIOB XaPaKTEPHIYIOTCS TPEMSA
OCHOBHEIMH ITapaMeTpaMi: TeIIOeMKOCThIO, Ko3dduuneHTOM TEmIo-
NPOBOAHOCTH M COAEPIKAHMEM CKPHITHIX TEMJIOT MPH H3MeHeHHH ¢a3o-
BOTO COCTOSHMS B MOMEHT JOCTHIKEHHS MaTepHaJOM OmpeaelleHHOH
TeMOepaTyps. MHorna a/1a mpoBeldeHHs pacuera Tpe6GyioTes ROMOJHH-
TeNbHEIE JaHHBIE: O0JACTh TeMIEPaTyph, B KOTODOH NPOUCXONUT H3-
MeHenue (a30BOrO COCTOSHMS MAaTepHasa, XapakTep STONO W3MEHEHHs
H Ip.

B camoM ofmem cayuae pacmpeieNieHue TeMmepaTypsl B IIPOCT-
pancTBe TpexmepHoe. PaccMmoTpuM hmpEMep.

Ha puc. 34,a njpeacraBjeH GeTOHHLIH MAaCCHB ¢ HAA3EMHON M TOX-
3¢MHOM 4YacTsIMH, BO3BeJEHHEIM Ha maoWlanKe. B cBSsw ¢ cuMMerpuu-
HOCTBIO TPOCTPAHCTBA OTHOCHTENBHO BePTHKaNbHON mmockoctH RAP,
TIPOHCXOASIIIeH uepes LEHTP MadCHBa, MOXHO CYHTATh, UNO TeMMepa-
TYPHBI peXXWM TIpaBOH M JIeBOR uYacTedl OJWHAKOBLIHA, MOSTOMY IS
Y:IH)OIIIEHHFI pacyeta JIEBYI0 4YacTb oT6pachipaeM H CUMTaeM IJIOCKOCTb
RAP nnockocTeio aGCONMOTHONH TEIVIOBOH HIOAALMH., ANANOrMYHO 3TOMY
nrockocTk QAT Tarkke SBASETCA IIOCKOCTBHIO a6COMOTHOR TemIoBoH
H30JIIIlHH, B CBfI3H C 4Ye€M MOXHO OTGPOCHTb MEpEAHION YacTh 0GJaCTH.
B ocraBmeiics 3one PAT BepTHKaJbHEIMH IIOCKOCTSIMH, MPOXONALMMH
yepe3 B3aMMHO NepneHAUKynsipkble mpsMble DS m EK, caeayer oTceun
30HBI, Ha KOTOPHE TelIOBOe BJAMSHHE GETOHHOTO MaoCHBa He CKAa3hi-
paerca. [Ipamme DS u EK cirexyer HasHayaTe Ha 'VAaleHHe OT OIOPHI,
paBHOM 5—6 momepeyHHIM pasMepaM MacCHBa. B pesyjabraTe HOJyYaeM
pacweTHyio o6nactb, u306paxceHHyI0 Ha puc. 34,6. Cuusy pacueTHas
06J1aCTh OrpaHMIHBAETCSA TNJAOCKOCTBI0 BCF, {acloNoXeHHOH Ha Takoi
rIyGHHe, TZe TeMJOBOE BJHAHHE COODYXKEHMS He cKRasbiBaercd, Ity
BeJIHYUHY CJAeAyeT INpHHUMaTL mpuMepHo 20—30 M. Temsmoobmen
TIPOHCXOAUT dYepe3 nosepxHocTH BCF (Ha ypoBHe 5TOM MOBEPXHOCTH
MpHHAMaeTCd NOCTOAHHAS BO BPEMEHH TeMNepaTypa, COOTBeTCTBYIOLIAs
TeMAepaType mMYHTa Ha 3TOft TTyOMHe B QCTECTBEHHKIX YCNOBHAX),
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AGH, GMN, HMN, KED (co ctopoHm 3THX MOBEPXHOCTEH B HCXOAHKLX
HalHbiX 3aJal0TCA H3IMEHSIOUIHeCd BO BPEMEHH I]\pHBE}I,GJH’HbIe TeMiepa-
TYpHI HapyXKHOTO BO3JAYyXa C YUETOM COJHEUHOH pajHallid H HCIapeHHsd,
a TaKKe NpHuBeeHHbe KO3(P(HIHEHTH TENJICOTAAYH C YUETOM, B HeOBXO-

JHMBIX CHyYasiX, MONOJHHTENbHEIX TEPMHYECKHX CONPOTUBJIEHHH CHEXHO-
TO HJIH TPaBSHOTO MOKPOBA).

Ha puc. 35, a npuBeneHa GemoHHasi CTeHKAa, BO3BeAeHHAas Ha IJIO-
maake. Ilaockocers FAC fBAsieTcss IJIOCKOCTBIO aGCOMIOTHOH TemaoBo#
usonsunH, Ildockocrs, mpoxoxsumias yepes mpaMyio KR, orpanHuMBaer

a) i

%) D £
H_ M
A A N
%
. K Puc. 34, NpsmoyroanHuil Ge-
TOHHH MaccuB
a — ofuit BHA; 6 — pacueTHas
06aacTh COOPYIKEHHSA
;
& 4
A &
K
,%/ 7
.5L 4

Puc, 35. BetonHas creHka
a — oGwuit BUA; 6 — pacueTHad o6AacTb COOPYIKEHHSH
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pacueTHylo o6sactb chipasa. B cB#sM C TeM 4YTO BJOJMDL NPOAOJBHOH
OOH CTEHKH TeMIepPaTypy MOMKHO CYHTaTh MOCTOSHHOMN, AAS aHaAH3a
TeMIIePaTyPHOTO DEeXHMa pacuyeTHOfl OGJacTH AOCTATOYHO HBYXMEPHOH
ob6nactu (pme. 35, 6).

Unorga mpexMepHoe pacipelielieHHe TeMiepaTyp MOXKHO  pacedu-
TaTh C MOMOIIBIO ABYXMEPHOH cxeMmul, HampuMep, LHJIHHADHUSCKWH Mac-
cus (puc. 36, a) ¢ CHMMETDHYHEIM O DajHyCy pacmpeieleHHeM TeM-
HepaTyphl MOXKHO PaCCYMTATh IO cXeMe, H306paxeHwo#h wa puc. 36, 6.
Jas aToro BHAeNAETCS pacyeTHas 30Ha, B IUIAHE MPEACTaBAAIOas
coboit cekrop. Paauyc R ompelensier 30HY BJAHAHWA OeTOHHOrO Mac-
cuBa. BDOKOBLIE NMOBEDPXHOCTM CEKTOPA NPeACTABAAIOT coBOil noBepxHOC-
TH a6COMOTHO! TemnoBOH HBOMALHK,

Yacto MO HOCISNOBAHHA [NOCTATOYHO PACCMOTPETH OJHOMEDHYIO
CXeMy pACOPOCTPAHEHHS TEIWIOBHX IOTOKOB.

7
%

@ 4

Puc. 36. uaunapnueckuit GeToHHbIA MaccHB
a — o6wHit BUA; 6 — pacueTHasi 06KacTh COOPYKEHHS

Hanpumep, npu pacuere H3MeHEHHS TEeMIEPaTYpPHOTO pexuMa
T'PyHTa NPH H3MEHCHHM HA IOBEPXHOCTH YCJOBHH (MpHYeM HMeercs B
BHAY, 4TO TeMnepaTypa MOXET H3MEeHHTHCS TOJbKO HO TIIyOWHe) BbI-
JeNAeTcs «CTOJI0» TPYHTA NONMEPEUMEIM cedeHHeM 1 M2 W BBICOTOH OT
ITOBEPXHOCTH TIPyHTa HO TJYOMHBI HYJeBBHIX aMIVIATYA.

B wcayuae korma mnpaHuuHble YCAOBHA 1O OGOKOBOH IOBEPXHOCTH
UMJMHADPA OAHOPOAHH, a ero AauHa (cm. puc. 36,a) AmocraTOYHO
Goabmass (GoJabiie 2—3 AHaMETDOB), TEMAEPATYPHBHIA PEKHM LEHTPAIb-
HOH MO JJMHe YACTH IHIHHAPA MOXHO H3YYaTb TaKXKe C IOMOLILLIO
pannanbHOf OAHOMEPHON CXeMBbl, T. €. B IJaHe oHa GyAeT HMeTb BHA,
H306paxenHnblit Ha puc. 36,6, a 1O BHICOTE HMEThH TOJBKO OJHH CJIOH.

OcHOBBI METOAHKH pacyeTa

B ocHOBY pacuera NpHHAT MeTOJ SJ€MEHTAPHHIX GanaucoB (ofna
H3 pa3HOBHAHOCTEH MeTOJa KOHEYHHIX pasHoOCTed, sBHasi cxema). Ilo
STOMY MeTOAy oOG6JacTb HccaefoBaHusd pas3bHBaercsi Ha paAA GIOKOB.
BpeMs Takke jenurcss Ha SJeMeHTapHule oTpesku. C moMolInio 3afaH-
HON IOCTEefOBATENLHOCTH JEHCTBHil (a/aropATMa) NPOH3BORMTCH pacyeT
H3MEHEHHSl TeMmepatyp B 6/0Kax pacueTHO# oGjacTu 3a KaXAbli 10-
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cle0BaTeAbHBI! OTPe30K BPeMEHH NpPH H3BeCTHHIX HAYAJNbHBIX YCJIOBH-
ax (T. e. Ha MOMEHT HavaJia- KaXJZOro OTpe3Ka BpeMeHH), I'DaHHYHBIX
YCHOBHAX H TEINTOPH3HYECKHX XapaKTepUCTHKAX MaTepHaja, CPelHHX 3a
paccMaTpHBaeMBIfi OTpe3ok. BpemenH. TakuM o6pasoM, pacyer CBOLHTCS
K MaTeMaTHYeCKOMY MOJEJHPOBAHMIO IIPOIEcca TeIIomepéfayd BO
BPEMEHH, MO CBOefl AJHTeNbHOCTH MPONMOPLHOHAJLHOMY JJIHTEIBHOCTH
mpouecca B HaType. B 3aJaHHBHIE MOMEHTH! BpeMeHH IPOH3BOAHTCH Bhi-
Jaqa Ha 1eyaTb DAacClpedeNieHds TeMIepatyp H (asoBOro COCTOSHHSA
MaTepHalja.

AnropuTMbl FalOT MHPOKHE BO3MOXKHOCTH JJISL pacyeTa Temmepa-
TYPHOFO PeXKHMa PA3IHYKBIX CJHOXKHBIX KOH(Urypauuii pacuerHof oGna-
cti. Pacuernas o6sacTb pa3GuBaeTcs CHCTEMOH B3aHMHO IEpENeHIHKY-
JSPHBIX IUIOCKOCTEH Ha OJIOKH-MapajyiesleNuNeAbl (s pelleHus Tpex-
mepHEIX 3ajay). Ha puc. 37,0 npuBegen npumep pa3buBKH pacyeTHOH
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Puc. 37. Cucrema pa3GuBKM Ha GIOKHM pacueTHOlH 00JacTH

a — Jns TPEeXMepHOA cXeMml; 6——msﬁ| nB};ixmepHoﬁ cXeMbl C pajHaJbHON paas-
HBKO

o6aactd, H3oOpaxennoii Ha puc. 34,6. Bce 610Ku HYMepylOTCS B NpoO-
H3BOJNBHOM mMopsake mudpamMu or 9 mo «k»,) rae k — uncio 6J0KOB pac-
yeTHOH ©00JacTH, 3ajlaBaeMoe B HCXOJAHBIX nayuHhXx. IlepBbwMH BoCeMbIO
uudpaMH HYMEPYIOTCS YCJIOBHBIE G6JIOKH, COOTBETCTBYIOLME TI'DAHHUHBIM
ycnoBHAM, B HCXOAHBIX AAHILIX 3aJa€TCsl ONHCAllHE B3aHMOCBSI3H 6JI0-
KoB, TakuMm o6pa3oM MoXKeT GLITb ONACAHA PA3JUYHAS CIOXKHAS KOHDH-
Typauus pacuetHoii oGjactu. Pa3GuBKka oOJHOMEPHOH K JIBYXMepPHOH
pacueTHHIX o6aacrteil npeacraBiasier coGolt yacTHLIH cayyall pa3GHBKH,
IIpHBeAeHHON Ha puc. 37,a.

Ha puc. 37,6 npuBepeH npumep pasGUBKH  pacueTHOR o6nacrw,
usoGpaxenHoii-na puc. 36,6,

Uncno ¥ B3aHMOpPACNOJOXKeHHe GJIOKOB pacyeTHOH o6JgacTH  ompe-
JeNfAoTCa PSAAOM NpaBHJ, OCHOBHOE M3 KOTOPhIX CACAYIOIee: B MecTax
HaubGoJee DE3KOTO H3MEHEHHA TEMIepaTyp MIOAPOGHOCTb pas3sGHBKH A0J-
XHa GbITh HauGoabinas, ITOCKONBKY KaXIBH GHOK IpeArnoJaraercs co-
CTOSIINM H3 OAHOPOAHOrO MaTepHada, GJIOKM ROJKHE DPacnojaraThes
B COOTBETCTBHH CO CJAOSMH TPYHTA. AJNrOPHTMBI IIPEAYCMATPUBAKT BO3-
MOXHOCTb HCHOJIb30BaHUA «HENpaBHJbHONU» pa3éuBkH. Hanpumep, 60K
«c» (cM. pHuc. 37,8) MOXHO COEAMHHTL JHGO ¢ GNoKOM «@», JHGo ¢
6a0koM «b», HO NMpH S5TOM HajaraeTcsi NOMONHHTENGHOE YCAOBHE: TEM-
mepaTypul ONOKOB «a&» M «b» [OJKHB OBITh MeXAY coGoli B TeyeHHe
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pacueta NpaKTHYEeCKH OXHHAKOBHIMH, DTOT NPHEM MO3BOJAET 3HAUHTE/b-
110 YMEHLIIUTH 4iCJA0 GJIOKOB pacyeTHOiH 0OJACTH H OOJNerdyuTh pelueHHe
MHOTHX 3ajay, 0coGeHHO Ha MaliMHAX MaJioff M cpeiHedl MOIIHOCTIH,

IIpuHATO, YTO TENJONPOBOAHOCTL MaTepHaja SaBHCHT OT €ro TeM-
nepaTyphi M CoAepHanHs CKpHTHX TenyioT. OHa cKagkooGpasHO H3Me-
uaerca npu 0°C (Wi fppyro#i 3ajlapHO# B HCXOAHHIX KAHHLIX TeMmnepa-
Type) B MOMEHT, KOTJa COJepKaHHe OTKPHITHX TeNnJoT B 6J0Ke B npo-
Hecce cuera yBejMuHBaeTcs (OTTAMBaHME) HJH CHHX{aeTcs (3aMeps3aHHe)
OTHOCHTEJIbHO KOHTPOJIbHOM BeJHuHHbH, paBHo# 50% Hx mosaHoro o6bema.
Ilpu Temnepartypax, oTdHuHHX or 0°C, TemIONMPOBOAHOCTH MaTepHaJja
NpUBUMAeTcsi MNOCTOAHHOH COOTBETCTBEHHO AJIS TAJOr0 HJHM MEep3Joro
COCTOSIHHUSI.

CKphiTHE TemJOTh BhHAenasioTcs (moryoumiatorcs) npu 0°C, Temso-
€MKOCTb TPYHTa NPHHHMAETCA NOCTOSHHOM COOTBETCTBEHHO MIJIsI TaJIOro
HJIH MEP3JIOrO COCTOSIHHSL.

OK30TepMHS LlEMEHTa YYHTHBAETCS ¢ YYETOM IIPOTEKAHHS peaknHu
rugpataMd B JABYX oO6GJacTax: B ofacTH 3akoHa HeHCTBHA Macc
(0+20°C) u B obnacra aupdysnonnon kunernkn (20--100°C). B cBs-
34 ¢ 3THM OIIpejeJieHHe NPHBEJEHHOr0 BPEMEHH B KaXXAOM KOHKDETHOM
C/ly4ae NPOUSBOAKMTCA N0 PA3JIHYHEIM (bopmy.nam. [1pu sTOM yuuTHIBAIOTCA
BHJI, MUHEPaJIOTHYECKHH COCTaB M MapKa LieMeHTa, PACXON LeMeHTa Ha
1 M3 GeroHa, paKTHYECKOe TENJIOBLIAE/IEHHE LeMeHTa B BospacTe 28 cyT.
KpuBasi TemioBBAeNleHHs] LEMeHTA NPH TBEpJAeHHH (eTOHa B H30TEPMH-
geckux ycaosusx (20°C) npunumaerca no panunbim A, A, I'Bosaesa.

MoscHennd no 3aAaHMUI0 UCXOAHBIX JAHHBIX,
XapaKTepH3yIOIUX FPaHUYHble YCJIOBUS
M Temjlo(u3nyecKkne CBOHCTBA MaTepPHaJOB
M TPYHTOB

Merteoponorvyeckne JAaHHbie AJS TEMJIOBOTO pacuera

B kauecTBe HCXOAHOM METEOPOJOrHYECKOH HHGOpPMaNUH MOryT GHTbL
HCMOML30BAHbl  MaTepuaabl HaOMIOAeHHH Ha MeTeOCTAaHIMAX OIOpHOi
roCyIapCcTBEHHON CETH, PACIOJIOKCHHEIX B palioHe CTPOHTENIbCTBA, 4 TaK-
e 06OO6IUEHHBE MaTepHaJbl THAPOMETEOPOJOrHUECKHX H AKTHHOMETPH-
yecKHX HabJjiojeHui, nyGJauKyeMble B CIPAaBOYHHX H3JAaHHAX H MOHO-
rpadunx. B panHoM paspene cofepkarcs JHWb O0IiHe YKa3aHHA O HO-
pAake o6paboTKH 2TOK mnepBHUHOX HHMOpPMAaUUH AN NMOJYYSHHS pac-
YeTHBIX NapaMerpoB, HeOOXOLUMBIX AJisi BHIOJHEHHA PacUETOB.

Jas pacueToB TeMIEpPaTYPHOrO peXHMMa IPYHTOB H KOHCTPYKUHI
0 mpejJiaraeMbiM NPOrpaMMaM HEOGXOAMMEI CleAylolliye MeTeopOJIOTH-
YecKHEe KaHHbIe:

cpeAHeMecsuHble 3HaYeHUsl TeMIIepaTyp BO3AyXa;

cpefiHeMeCsIyHEle 3HA4Y€HHs BBICOTHI H NJOTHOCTH CHEXHOTO IIOKPOBa;

cpefHeMecsYHEE CYMMB XKHAKHX OCaJKOB 3a TEIUIBI NEepHOx rojAa;

cpenHeMecsYHbIe 3HaUCHHS CKOPOCTH BETpa;

cpeAHeMecsAyHble CyMMBl DajHalliOHHOro GaJjaHca H ero COCTaBJfA-
IOWHX (CyMMapHO# papguainuy H SO(EKTHBHOrO H3JIYUEHH:).

OTH mapaMerpnl BBOASITCS B PacyeTHyIO cxemy B ¢opMe 0606uieH-
HBIX KOMIIIEKCHBIX BEJHYHH, OTPAXKAIOUHX BJHAHHE OTAEAbHHIX [PYII
METEOPOJIOrHYeCKHX NapaMeTpoB (NPHBEJEHHBIE TeMIepaTypPH BO3LYXA,
TEpMHUYECKOe COMNpPOTHBJICHHEe HOKPOBOB, KobdumueHT TemiooGMera H
T. n).
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PacueTsas BeJIunHa cpeiHeMecsuHoM mnpUBeAeHHON (T. €, YyHTH-
Bajollefi 3aTpaThl TelJa Ha HCHapeHHe M pafvalHOHHBIE TemnoofMerr)
TeMnepaTypH Bo3nyxa lmp, °C ompenensiercss mo topmyae

tnp=tcp.M+AiR——Az‘E , (48)

rie tocp.m— CPEJHEMECSUHAS TeMIepaTypa BO3AYXa, onpeienseMad Ha Me-

TeocTanusx, °C;

Alr— nonpaBra K cpefZHeMeCsYHOI TeMmepaType BO3[AyXa 3a CUeT
conneuHoll paguaunn, °C;

Atz — moNpaBKa K CPeAHEMECSYHOl TEMNeparype BO3/AyXa sa cueT
Hcnapenus, °C.

TTonpaBka Afr, °C onpegenserca U3 BHIpaxKeHHs

r

rae o — Kos(@HUHEHT KONBEKTHBHOTO TeIIoOGMena 1ia NOBEPXHOCTH
Bt/(m2-°C), ompesnensieMblit B 3aBHCHMOCTH OT BEJHYMHBI Cpef-
MecsyHOft CKOPOCTH BeTpa v, Mmfc;

o=[11,63 Vu;

r — cpefHeMeccsiuHash  BEJHYH-
Ha paauaumoHHoro Oa-
Janca TOPH3OHTAJBIION 0
noBepxHocrd, Br/m?; N
r = (qcnk"“ﬁ,ﬁg), 06 ™.

k — smnupuuecxkuit  kosdhdi- q
UKEeHT, 3aBHCcsuit or or-
paxareapHoii  ocnmocoBHO- I~
ctm moBepxHocTH (anpGe-
RO), omnpejessieMblii 10
rpaduxy puc. 38; 0 w2 3 4 W 6 W A%

fo.u — CPEHHEMECAUHAST BeJHYH-
Ha CYMMapHO# COJHewHOH
panmauun, upuxopsmelt Puc. 38. Ipaduk ans onpenenenus
11a TFOPH3OHTAJIBHYIO TLIO- koadduupmenta k
1aAKy NpH obuiel obJau-
HOCTH M 6aanos, Br/wm?
3nauennst ge.n 6epyTes MO NAHHLIM aKTHHOMETpPHYECKHX Habmomne-
HHE GAMKAHIIHX MeTeoCTAHUHH WJM H3 CNPAaBOYHHKOB IO KjauMaTy. Be-
JHYURY Ge.n, BT/M2, MOXHO OOpeREJHTh TaKXe No popMmyne

q('..l'l=qc.0[l_—'(a+0’38n) n]’ (50)

THE fec.o — CPEHHEMECSYHAA CYMMapHAA COJMHEUHAS pafHalUf, NPUXOLA-
IAsICS HA FOPH3OHTAJIBHYIO MIOWAAKY NpH Ge3obiauHoMm Hele.
3naueHns §o.o NpHHHAMawTCH no Taba. 49; n — cpegmemecsy-
HHIE 3HayeHHs oOlIefi OOJAYHOCTH B JONAX EAHHHIH, & — 3M-
nupHueckui KodbbduIHeHT, 3HAYEHHS KOTOPOro INPHBOAATCS B
Ta6mn. 50.

3uayenus ajbbefo ANS PA3AHYHBIX THHOB IOBEPXHOCTHBIX MOKPO-

BOB IpHBefieHH B Tabu. 51.

N9 HakJOHHHX NOBEPXHOCTEH CpefHeMecHuHhle CYMMBI pajHan-

OHHoTO BanaHca g Br/M2, cnexayer BHumMeasTh no GopMmydie

rp = [(mg I+ P Do) k—6,68], (51)
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Tabauuma 49

CymmapHas (npamasi ¥ paccesiHHasi) COJIHEUHAH PajgHalHs Je.o

npu GesobnaunoM Hebe, Br/m?

Mecsannl

Illupo-
Ta,
rpan I 11 11 v V | VI | VII|VIII| X

X X1 | XD}

9 |0 0 1,6 (159 1348 413 [378 {206 [ 38,2 O [0 |0
80 |0 0 | 38,2 (172 |340 |400 |366 1213 | 68,3/ 7,9 |0 | 0
70 | O 25,4( 95,4 208 1326 [375 |337 |232 (119 | 4,03(79,5| 0
60 |28,6 | 68,3143  [2b64 |331 {364 [340 |265 (180 (97  (41,3|17.5
50 (76,3 {130 |211 |294 |352 [376 |359 [304 |229 |[154 (92 |62
Ta6auma 50
3HaueHHs KoddduuKeHTa @

Winpota, rpan 85 80 75 70 65 60 55 50 15
Koaddunuent o {0,14 |0,15 IO,IG IO,IS IO_,25 0,36 |0,41 10,40 |0,38

Tadauua 51

3HaueHHe anbGea0 Pa3NUYHEIX THIOB HOBEPXHOCTEH

THI MOBEPXHOCTH An&ﬁeo/fo
Tpasa 3eneHas 25—28
TpaBa cyxas, BHIOpeBLIAs Ha COJHIE 19
BoJoTo ¢ KycTapHuKOM (Mapb) 20—25
Tyrapa 15—20
OrosieHHasl MOYBa CBETJas 25—30
To ke, TeMHas, cyxas 14
To xe, Braxuas 8
I'nuHa cunss, cyxas 23
To xe, BAaxHas 16
Tlecox xearsiit 35
Ilecox cephrit 18—23
Ilecox peuHoi, cyxoii 26—28
Ilecox cBeTbI, TOHKHIH 37
CKOLUeHHAas TpaBa 14
BenaxanHas NOBEPXHOCTb 14—25
I'paBufinoe nOKpHTHE 8—12
IlJe6eHounoe NOKpLHITHE 14
BeToHHASL IOBEPXHOCTh 25—35
CHexHL TOKPOB YCTONUMBEIH 80
To xe, He ycrofiuuBHf BecHOMH 38
To Xe, He YCTOHUNBHIN OCEHBIO 50
IToura mocsie cXxola CHEXXHOTO NOKPOBa A0 Hayajna Be- 15
reTallMy DACTeHH# M TocJe OKOHYAHHS BereTauud 10
YCTaHOBJICHHsI CHEIKHOT'O MOKPOBA
Tanbka peuynas cyxast 29
Acdansr 10—30
Iepeso 30—40

128



Ta6anuuma 52

3uauenne KosdouumeHTa mg AJS HAKJIOHHHIX HOBEpXHOCTEl I0XKHOH, ceBepHOH, BOCTOUHOH i 3aftaAHOl SKCNO3HLHHA

66y "deg &

631

Mecannt
KpyTH3sHa Iiupora,
ckaona rpax. VI VII 1 V VIIL & IV IX & 111 Xnll XInl XI1
A. FOxnas axcnosuyus

1:1,5 40—50 0,94 1 1,21 1,49 1,83 2,16 2,5
51—60 0,98 1,05 1,27 1,68 2,45 4,1 6,07

61—70 1,03 1 1,34 1,95 4 — —
1:2 40—50 0,98 1,02 L1 1,32 1,63 3 2,12
51—60 1,01 1,06 1,2 1,51 2,05 3,08 4,4

61—70 1,04 1,13 1,35 1,85 3,31 _— —

1:2,5 40-—50 0,99 1,03 I 1,28 1,53 1,8 1,92
51—60 1,03 1,07 1,18 1,48 1,87 2,55 4,08

61—70 1,05 1,13 1,31 1,75 3 -— _
1:3 40—50 1 1,04 1,08 1,25 1,46 1,7 1,83
51—60 1,02 1,08 1,16 1,4 1,75 2,28 3,33

61—70 1,05 1,12 1,28 1,62 2,76 — —
1:4 40—50 1 1,04 1,08 1,22 1,4 1,52 1,58
51—60 1,03 1,06 1,14 1,33 1,58 1,96 2,8

61—-70 1,05 1,1 1,22 1,5 2,1 —




0¢1

I podorsxcenue Tabr. 52

KpyTHaHa Iupora, Mecanu
crnona Tpax VI | vitav | virwiv IX 1 I xenm | xim1 | X1
bB. Cegepnasn sxcno3uyus

1:1,5 40—50 0,78 0,73 0,56 0,3 — —_
51—60 0,68 0,57 9,35 — - — —
6170 0,63 0,48 0,18 — — —_ —_

1:9 40—50 0,84 0,8 0,69 0,48 0,15 — -
51—60 0,76 07 0,55 0.24 - — —
61—70 0,77 0,77 0.4 = — — —

1:2,5 40—50 0,87 0,84 0,76 0,57 0,29 — —
51—60 0,82 0.79 0,65 0,39 - — —
61—70 0,84 0,84 0,52 0,13 — — —

1:3 40—50 0,9 0,87 0,8 0,63 0,44 0,22 0,15
51—60 0,85 0,81 71 0,46 0,23 — —
61—70 0,87 0,8 ¢,61 0,29 —_ — —_—

1:4 40—50 0,92 0,9 0,84 0,71 0,59 0,42 0,33
51—60 0,89 0,87 0,78 0,58 0,43 0,14 0,09
61—70 0,89 0,9 0,71 0,42 0,18 —_ _




%S

66% deg

gl

IIpodoancenue Taba. 52

Kpyrnaga IlIupora, Mecanu
craona Tpai V1 | vitwv VI ® IV IX ¥ 11 X mll XIul XII
B. Bocrounas u 3anadnan 3Kcno3uyul
1:1,5 40—50 0,86 0,86 0,87 0,89 0,92 0,96 0,99
51—60 0,87 0,87 0,9 0,92 0,96 1,04 1,08
61—70 0,89 0,89 0,92 1 1,12 1,18 1,26
1:2 40—50 0,92 0,92 0,93 0,94 0,95 0,97 0,97
51—60 0,92 0,92 0,93 0,95 0,98 1,04 1,05
61—70 0,92 0,92 1,96 1 1,11 1,22 1,33
1:2,5 40—50 0,95 0,95 0,96 0,97 0,96 0,97 0,99
51—60 0,95 0,95 0,96 0,97 0,99 1,04 1,07
61—70 0,95 0,95 0,97 1,07 1,1 1,19 1,28
1:3 40—50 0,96 0,96 0,96 0,98 0,97 0,99 1
51—60 0,96 0,96 0,97 0,97 1,00 1,03 1,05
61—70 0,96 0,96 0,98 1,01 1,09 0,17 1,25
1:4 40—50 0,98 0,98 0,98 ! 0,99 1 1
51—60 0,98 9,98 0,98 0,98 1 1,03 1
61—70 6,98 0,98 0,98 1,00 1,08 1,14 1,2




rie mg — Ge3pasmMepHblii KO3(D(HUKEHT, YUUTHBAIOUIUA BJMAHHE 3KCIO-
SHIIHH H yrJjla paKjona NOBEPXHOCTH K FOPH30HTY HA HOCTYII-
JIEHHe NMPSIMO cOJHeulol pagHaupy. B
Has ropusonTa/ibHOM MoBepxHocTH mpg = 1. Ilns HaK/IOH-
HBIX IOBepxHocTeit xpyrusuoit 1:1,5; 1:2; 1:2,5; 1:3 n 1:4,
OPHEHTIIPOBAHUBIX 110 CTPAHAM CBETA, 3HAYECHHA Mg B 3aBH-
CHMOCTH OT reorpadiyecKod IUHPOTH H BpeMeHH TOMa MNpH-
Boasircss B Taba. b2. 3nauenus mg RIS TPOMEXKYTOUHBIX
BEJMUMI KPYTH3HLI W ODHEHTAalMH OTKOCOB CJeAyeT Ompeje-
JATh HHTEPIOJSUMEH;
g — KO3 QHUHEHT, yUHTHBAOWKA BAHARKE YIVIa HAKJIOHA HOBEPX-
HOCTH K TODH3OUTY lla HOCTYIUIEHII€ PAacCessHHOH COJIHEYHOH
pajguanui;

Pg = cos? —; 52
8 cos2 (52)

f — yroam uakjigHa NOBEPXHOCTH K TOPH30HTY, paj;
Iy — cymmapuasi npaMas pajHalus, NPUXOAAIIASCS HA POPH3OH-
TaNbHYK MOBEPXHOCTL 34 MecsH, BT/M2;.

Do — cymmapuas paccesnnass pafMauss, IOCTYHaiollas Ha TOPH-

30HTAMBHYIO IIOBEPXHOCTh 32 Mecal, Br/m2.

3nauenus Jo m Dy NpuEMMalOTCH N0 JAHHBIM  KAHMMaTHYECKHX
CIPABOYHHKOB HJH MO KapTaMm ¢ HSOJHHMAMM 5THX BEJHUHH.

Gopmyant (49) u (51) npumeHMMHI AJs pacuera paXHallHOHHOrO
Gananca JHWL B TOT HEepPHOX TOXa, KOrja BEJIHYHHA ! IOJOMKHTENbHAS
u apeBnilaer 30—40 Br/m2. B rtex cayyasix Korfa 3TO YCJIOBHE HE BHI-
nonusiercd, BMecto Gopmyapl (49) chlemyeT NOAL3ODATLCA YPABHEHHEM

r0=(l—A)qc_n_e0: (53)
a BMeCTo opmyJnl (51) — ypaBHeHHEM
rg (mg Io+ Pg Do) (1 — A) —eq, (54)

rae €, — cyMmMmapuoe 3bdeKTHBHOe H3JyyeHHe TOPH30HTAJNBHOH MOBEpX-
HOCTH 3a Mmecsil, Bt/M2. 3nauenus eo onpemensioTcs N0 JaH-
HbIM aKTHHOMETPHUYECKHX Habmonenuil nHa mereocranuusx. [pu
OTCYTCTBHHM TAKHX AAHHBIX MOXKHO HCIOJb30BATh CPeAHELUIHPOT-
Hble BEJHMYHHH €, TIPHBEIEHHE B Ta6. 53.
ITonpaBku K cpejHeMecsiyHbHIM TeMmIiepaTypaM BO3AyXa 3a CYET HC-
MapeHEHsT BOALL ¢ MOBEPXHOCTH TPYHTA H TPAHCHHPAIHH PaCTHTEJbHOCTHIO
CHeAYeT ONpefessaTs o hopMmyste

Aty =0,95 % (55)

rae E — cpeaneMecsunas BesMyMHa 3aTpaT TelJa Ha CyMMapHOe HCma-
perie Bousl ¢ | M2 moBepxHOCTH rpyHTa, Br/m2, Snauenns E
IPHHAMAIOTCH M3 HOMorpamm pHc. 39 B 3aBHCHMOCTH OT cpel-
HeMeCSUHBIX 3HAYEHHM TeMmepaTypsl BO3JAYXa M OCaiKOB H
OTHOCSTCS K MOBEPXHOCTSIM, MOKPBITBIM TPAaBSAHOH PACTHTENb-
HOCTBIO B eCTeCTBEHHbIX yCJIoBHAX yBaaxHenuda, Ilpu mpyrux
THUNIAX MOBepXHocTel 3Hauenus Alg, BbUHMCAseMble 1o (opMmy.
Je (bB), HMOMKHBL KOPPEKTHPOBATBCA NyTeM YMHOXKEHUsS Ha
koatbhduuuent Kg, yuuTniBaioluil BausHHe $U3HYECKHX CBOHCTE
TIOBEPXHOCTH H rAyOHNUBL 3aJIeraHHsl 'PYHTOBLHIX BOJ.
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Ta6auuma 53

CpeLHEITHPOTHHE 3HaI€HHA MECAYHHX CYMM
sbdexTHBHOrO H3MyYeHHUS €y, Br/M2

€el

Mecankt
Illupora,
rpag
1 1I II1 1v A" l \"21 VIi VIII IX X X1 XII
44 33,4 | 42,9 | 60,4 | 71,5 | 82,7 } 79,5 | 89 90,6 | 77,9 | 60,4 | 44,8 | 31,8
48 95,4 | 28,6 | 50,8 | 60,4 | 74,8 73,2 | 76,3 | 78 63,6 | 50,8 | 33,4 | 25,4
52 20,7 | 23,8 | 42,9 | 50,9 | 68,4 66,8 | 652 | 63,6 | 52,5 | 41,3 | 27 20,7
56 19,1 20,7 | 36,6 | 42,9 | 63,6 | 62 57,2 | 52,5 | 44,5 | 35 22,3 | 15,9
60 143 | 159 | 31,8 | 36,6 | 42,9 | 58,8 | 57,2 | 47,7 | 38,2 | 28,6 | 17,5 | 12,7
64 95 | 12,7 | 27 334 | 57,2 | 58,8 | 63,6 | 46,1 | 28,6 | 17,5 | 12,7 | 11,1
68 6,4 11,1 222 | o7 54 55,6 | 63,6 | 46,1 | 28,6 | 17,5 | 12,7 | 11,1
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Suauenns Kg DPHHAMAIOTCA PaBHBIMA:

0,25 — st OTFOJEHHEIX OT PACTHTENBLHOCTH CyXHX NMOBEPXHO-
CTe CYIJIMHHCTHIX M [VIHHHCTHX NOYB OpH [AYGOKOM
saneranun (Gosee 1,5 M) IPYHTOBHIX BOJ;

0,3 — To Xe, AJd IeCYaHHX H CYNECYaHHX IOUB;

0,6 — 1AsT OPOJIEHHEIX OT PACTHTENHHOCTH BJAYKHBIX IO-
BepxHocTell TpH HErJAyGOKOM 3ajleraHHH IPYHTOBEIX
BOZ.
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HasHaueHne NapaMeTpoB Ang yueTa SK30TepMUH
eMeHTa

ﬂﬂﬂ y4yeTa 3K30TepPMHIl MpH pacyere TEJIOBLIAEJEHAS LUeMeHTa nph-

HHMAIOTCS cJlefyiolllie NaHHble:
Gos — VI€npuoe TenoBbifieneune 1 ke uementa wmapku M 400 n

Bo3pacre 28 cyT;
gpg = 0,01 (207C3 A+ 120C3 S+ 100C. AF +
-+ 62Cy S)4,19.10%, JIx/xr;
CsS, C,S, CsA, C,AF — mpoueHTHOe cofepiXaHHe COOTBETCTBEHHO TpeX-
KaJIbLIHeBOro CHJHKATa, [ABYXKaJbIIHEBOIO CHJIHKATA, TPeEX-

KaJbIHEBOro aJiOMHHATAa H dYeThipeXKaJblHeBoro atomodep-
pHTE;
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Ky -- koshdunyent, yuuThIBaOMK BAMAHHE TEXHOMOTHueCKHX (ax-
TOPOB, ONpeAeNsiOlIUX TepMUUeCKHe CBOHCTBA UeMeHTa (MH-
HepaNOrnyecKHit cocTaB, TOHKOCTb NOMOJA, HajJuuHe No6GaBoK,
COZLEpKaHue IHICA, BHJ YCKOpPEeHHs TBepAeHHA OeToHa) NpH
Temnepatype TBepieiowero Gerona csuiue 20°C (Ky==4 pas
HOPTAaH[UEMEeHTa UIPH TBEPHAEHHH OeTOHa B HOPMAaJIbHBIX
TEMNEPATYPHO-BAAXKHOCTHHIX VCJIOBHAX, B NapoBO3AYMIHON
cpeie H AJiS NOPTIAaHALEMEHTA ¢ JofaBKaMU XJODHCTHIX CO-
nett; Ky=3 ans nopraanjieMeHTa NpHd TBepAeHHH GeToHa B
BO3YIIHO-CYXHX YCJOBHUSAX, TpPH B3JEKTPOTEIIOBOH o06paboT-
Ke H JAJs NOPTJAaHAUEMEHTOB C NYUIONaHOBOH Ho6GaBKoil
—5%; Ky==0 nas mopTnanJUeMeHTOB C NYLLOJaHOBOH 10-
G6asgoit 10—14%; Ky=—2 mjd ILJAAKONOPTJAaHUEMEHTOB
IpH TEMJIOBMAXKHOCTHOR 06pabotke; Ky=-—3 mas nyuyona-
HOBBIX TOPTAAHALEMEHTOB [IDH TelJOBJAaXKHOCTHOH o6paboT-
Ke ¥ Ui LIIaKOHOPTAAHALEMEHTOB NIPH 3JEKTPOTenaQBoi 06-
paGoTKe W TBEPLEHHH B BOSAYLIHO-CYXHX yCJaOBUSX; Ky=—4
JJIT MYLIOJaHOBHX NOPTJAHAUEMEHTOB NIPH 3J€KTPOTENNIOBOH
06paGoTKe H TBEPAEHUH B BO3JAYIIHO-CYXHX YCJAOBHSX);

Kq - - KOMCTaHTa (pd ONpefesieHHy TENJOBLIAENeHH UeMeHTa (Aas
CpejHeaNOMHHATHEIX. TOPTAaHueMenToB Ka==0,0143);

€ — XapakTepHasl TEMIepPaTypHas Pa3HOCTb, YYHTHIBAIOWIAS BHJ
LeMeHTa NMPH TBepAEeHHM GeTOHa INPH TeMNepaTypax HHXKe
20°C (mna mopraaniuementa e=11,7°C, mas nLmakonoot-
nanpuementa e==5,1°C).

IIPHJIOXEHHE 7

[IPIIMEP PACUETA OXJIAJXKIEHHS OCHOBAHUM
U3 CKAJIbHBIX TIOPOH W 3AMOPO)XEHHLIX
[PYHTOB 10 VITPOIIEHHON METOIHKE

Coopymente 6eronnpyercss 15 nosbps B HuxonaeBcke-Ha-Amype.
3a Tpu Mecsilla padee MOJ Hero BHIPHIT KOTJO0BaH wWypuuoil 60 M H ray-
ounon 12,5 M B cKasbHOM TpyHTe Ge3 aeasunix jauns. 3a 10 cyr xmo
6eTONUPOBAHUA BHINTAJ CHer cpejHeit tonmunoii 15 cMm. Ompenenum nose
nauboJiee HU3KHX TEMIEpaTyp B TPYHTe KOTJoBaHa Ha 15 mosaGpd.

HOas Huxonaescka-Ha- mepe Ap=45°C (cm. puc. 22), Ax=13°C
(cm.. puc. 23) H fepr=12,4°C (cM. Ta6a. 1 rymasm CHull 11-A.6-72).
Pas6uBaeM CTeHKY M JHO KOTJIOBaHa Ha 56 GJOKOB B COOTBETCTBUHH C
puc. 24. Pacuer nan6osice HU3KHX TEMIEPATYp B HLeHTpax GiokoB Ne 1—
56 na 15 noaGpst npoussopuM no dopmyae (25). PesyabraTel pacueTa
npusefieHsl B Taba. 54. Ilo pacuernsiM TemmepaTypaM CTpPOHM HoJe
(cm. puc. 40).

Kospbuuuent TennompoBoAHOCTH cHera mo dopmyne (23) paBen:
Aen=0,21 B1/(M-K). Tosmuna rpyura, 5KBHBAJICHTHAS CHEry IO Tep-
MHYECKOMY COMpOTHBJEHHIO, paBHa: lox=2,1-0,15/0,21=1,5 m. Ilpu
lax=1,5 TemnoBoe BJMSIHHE CHEra, CJeAyeT Y4YHTHIBaTh uepes 6 cyr (cm.
n. 8.15 macrosmero PykosomcTBa); ¢dakTHuecKH cHer Jexaja AOJbLIe
10 cyT, mMO3TOMY 3a HCKOMOe TEeMIepaTypHOe Hojie AHA KOTJIOBara CUH-
TaeM YCJIOBHO TO, KOTOpoe OyAeT HMXe 3aluTPHXOBAHHOH yacTH (CM.
prc. 40).

W3 puc. 40 BHEHO, 4TO K MOMEHTY GeTOHHPOBAHHA COODYKEHHA
rpyHT OyAerT MMEThb NOJIOXKUTENLHYIO TeMIepaTypy Ha HKHe KOTJIOBaHa H
orpunatenpnylo (80 —21°C) B cTeHe KeTioBaHa.
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Ta6anupga 54

3naueHust [; B ueHrpax 6jokos Ne 1—bB6 u Ha moBepxnoctsx A, B
uB npu Hn=12,5 M, Ar=45°C, An=13°C H tcp‘p=2,4°C

o o Howme; °
16{33125 tpe °C }g.'?g{g i °C ﬁnoxap tp °C
1-A —21,1 35 5,6
2-A —20,1 36 —1,8
3-A —19,8 37 —1,7
4.A —19,7 38 -—0,8
1-B —21 39 1,7
1 —18,6 40 3,9
2 —14,5 41 5,4
3 —12,8 42 5,2
4 —12,3 43 4.4
5-B —20 44 4,1
5 —14,8 45 4,5
6 —4,9 46 5
7 —0,7 47 5,3
8 1,2 48 5,58
9-b —19,7 49 4.7
9 —13,5 50 6,3
10 —1,5 51 5,8
11 4,7 52 5,5
12 7,3 53 5,2
i3-B —19,7 54 5
13 —13,6 5b 4,6
14 —0,8 56 3,6
15 6,1
16 8,7
E,
]
E.
8 g
N N
3 30 SR
& -196 1
A e

Puc. 40. Temne-
paTypHoe noxe
B I'DYHTE KOTJO-
BaHa rayGuHOI
12,5 m

=3



ITPHJIOKEHHE 8

OIIPENE/IEHUE TEPMWYECKOTO CONPOTHBJAEHMS
TETVIOU3OJISIUHY R, OJI BLICTVITAIOIIVX YACTEM
KOHCTPYKIIH

1. ns onpepenenns pemynHbl Rm PEKOMEHAYETCA YCTAHOBHTbL 0CO-
GEHHOCTH BO3JefiCTBUS BHelUHell cpefbl Ha HAPYXHHE NOBEPXHOCTH BHI-
ctynoB (puc. 41). B npakruke BO3MOXHO TpH BHAA TAKOro BosaeHcTBH:

HepBhIf — BCA  IWIOIAAL HAPYKHBIX IIOBEDXHOCTEH IIOJBEpraercs
BO3JEACTBHIO TEMIEPaTYPHl XOJOAHOrO BO3AYXa;

BTOPO#l — TO JKe, MEP3JOro IDYHTA;

TPETHH — TO e, YaCTHUHO XOJOAHOrO BO3JyXa M Mep3JOoro pyHTa.

TN

YAS IS SA IS

Ry = 1,98 m2°C/Bm

oL 2Ll L L L

Ry =1,062 M2.°C/Bm

1

NNNANNNNNNAN

YIS

LI P rrrrsrrT;

R, =1,75% m2. /B

Ry = 0,677 % C/Bm

2 2 —

LLLL L Sl

/

——

Puc. 41. CxeMbl GETOHHPYeMBIX BBHICTYNOB

a — npd BO3ENCTBHAX TeMIePaTypH XOJOXHOTO BO3AYXa; 6 -— To Ke, MEP3JOro
rpyuTa; 8 — TO e, GacTHIHO XO/IONHOFO BO3AYXa W Mepsoro rpyHTa

140



2. Onpenennts pacueTHYIO TEMOEPaTypy cpenbl fp.
[pyu nepsoM BHAe, BO3JEHCTBHA pPACUYETHYIO TEMIEPAaTypy BO3AYyXa
tp.s, °C, ONPEACAAIOT O HopMydle

tp.n':’—Al‘ ZlI" —0,96 Aﬂ+tcp.r’ (56)

rae Ay — MakcuMasibHash aMILIMTYAA TOJOBOrO XONd CpeJHeMEeCSYHBIX
TeMIepaTyp BO3ZyXa, OnpenejnseMas MO Kapre pHC, 22;
Ay -— MarcumaJibHOe JeKaZHoe MOHHMKEHHE CPefHeCYTOUHBIX TeMIe-
paryp BO3Ayxa OT T'OJOBOTO X042 CpeAHEMECSUHHIX TeMnepa-
TYp, OnpelensieMoe N0 KapTe pHC. 23;

’
tp — ko3 uuuenT, onpeaenseMbi no Tabs. 55;

, Tab6bnuma 55
3Hauenus f, Ha 15-e uncno Mecdua
Mecar t;. °C Mecan, t;., "C
OxTs6pb —0,007 ®espanb 0,435
Hosa6pb 0,245 Maprt 0,254
Jexabpb 0,428 Anpenp 0,007
SuBapb 0,498 Mait —0,245

Df\’}g"TVQ nnnp-

2 «CTDOHTeJIbHaS{

tcpr-— MHOTOJIETHAA CPCARCIOASDa TEeMOEpaTyp.
nensiemMas no taba, 1 manm CHHH H-A.6-
KJIHMAaTOJAOrHA U reousuKa».
IMpu BTOpPOM BHAE BO3HEHCTBHS pPACYETHYIO TEMOEPaTypy TIpyHTa
tp.r, °C, onpeneasior no dbopmyne

1p . —_ tB.F lB.'l' +tH.l" lH.l‘ + O’S(ts.r +1H.l‘) h , (57)
) lB.l" + lH.l" + h

rge fer, lur — TeMnepaTyphl rpyHTa, °C, COOTBETCTBEHHO Ha YDOBHe
BepxHell M HHXXHeH rpaHeil BBICTYINA;
Is.r, lg.r — ANMHB COOTBETCTBEHHO BepXHEH M HUXKHe#i TpaHell BH-
cTYna, M;
#1 — BHICOTA BHICTYMA, M;
Benuuunnl fp.r ¥ fg.p ONPEHENSIOT.CNEAYIOWHUM 06pa3oM. PacCuHTH-
BAIOT TEMNEPaTypy rpyura i, °C, no dopmyne

tr.z‘ = A l‘”- ky + AIL In ke +- tr.H’ (58)

roe Ar 1 Ag; — 0603HayeHHs Te XKe, uTo H B (dopmysae (56);
fri W fgi— TeMnepaTypbl IPyHTa COOTBETCTBEHHO Ha NOBEPXHOCTH

H Ha ruayGune, npuBefexHsle B Ta6n. 56 mpu Ap =1 u
Ag=1;

ky — xos(pumyent, pasHbf -1 pasa Mas—oxTabpsa; —1 mis
ARBaps—anpess, HoaAbps 1 Aekabpa;

ky — KoabduumedT, paBHHH —1 aan OKTabpa-—aeKkabps, SH-
Baps M ¢eBpans; —0,5 nas mapra—asrycra;

fp.n — CPEAHEroJOBas TeMIeparypa TpPyHTa lia IpyOHHE HYdle-
BHIX FOAOBHIX aMIVIHTYA,

L
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Ta6auna 56
Snauenua f,,; u i;x ;+°C

tp ;7 Ha 15-e yHCIO Mecsana
Tay- {__
Ouna .
rpynTa, denpa- anpe- i
M AHBADS, o uap'ga. ml.d_ uag, molga.
HIOJIS apryera CeHTAOPsA OKI;I‘: HOROpA ReKabpa
0 0,485 | 0,428 0,266 | 0,014 0,231 0,414 0,9
0,26 0,442 | 0,413 0,269 | 0,062 0,177 0,361 | 0,63
1 0,33 0,344 0,272 0,124 0,057 0,221 | 0,11
2,25 0,163 | 0,225 0,222 | 0,163| —0,062 0,059 { 0,006
-4 0,028 | 0,088 0,123 0,126| —0,098| —0,04 | 0
6 —0,03 0,007 0,04 0,063 | —0,076 ( —0,056 | O
8 —0,033 |—0,019 0] 0,019| —0,033| —0,038 | O
10,25{ —0,021 |—0,019| —0,011 |—0,001 | —0,009| —0,016 | ~
14,56 | —0,001 |—0,004{ —0,005 [—0,006 | —0,004 0,004 | O

Ilo paccunraHHEIM TeMnepatypaMm Ir; CTPOAT rpadux pacnpenene-
AuA  TeMuepaTyp no ray6HHe OpyHTa H UDOBOAAT TOPHSOHTAJAbHBIE
JHHHH Ha YPOBHSX pacno/0MeHHS BepxHeil ¥ HHXHell TpaHeR BhiCTymA.
Temnepatypnl rpaduka Ha 3THX YPOBHSIX H GYAYT WHCKOMBIMM BeJHYH-
HaM fer U faor

[Mpu namauH cHera Ha TpyHTe cHaYajka OMpeReJadiOT TOMUIHEY
UPYHTA [yx SKBHBAJEHTHYIO CHEry MO TEPMHYECKOMY CONPOTHBJIEHHIO.
3aTteM MOBEPXHOCTL TPYHTA YCJAOBHO OMYCKAOT Ha TAYGHHY [ox.

B 3roM «caydae OTMeTKH BepxHell H HHXKHell rpaHed BHICTYna
OTCUHTHYBAIOT OT YCJIOBHOH IIOBEPXHOCTH TIPYHTa, DACNONONEHHOH Ha
rnyGune  lox.

ITpu TpeThbeM BHIe CMeHIAHHONO BO3JEHCTBHA BO3JyXa H TNPYHTa
pacueTHyio TeMmeparypy ¢p.s.» ONpefensior o dopmyde

_ ’p.s (Ug.r +hy )+ 0,5 Up.n Fla) b+ by by
s by H

TAe Ip.s — TO Xe 3HaueHHe, 4TO H B dopmyne (56);
tar, lor, lury B — TE Xe sHaueHHHA, YTO H B dopmyise (56);
tp.n — TeMmIeparypa noBepXHOCTH rpyHTa, °C;
hg m Ay ~— vacTk BBHICOTHL BLICTYNA, CONpHKAcalollnecs C
BO3AYXOM H TPYHTOM, M.

3. PaoccuutaTh MHHHMaJdbHOEe R, H MaKCHMaabHoe Rz 3HATCHHH
TEPMHYECKOTO COMPOTHBACHHS TEIVIOH3OMIIHM. Beamuupy R; Aas BHICTY-
na C NPAMOYFONBHLIM CEUEHHEM ONpPEAeNsiOT Kak AJs HeoTDaHHuUeHHOH
CTEHKM, HMEIOIIeH TOJNINMHY HAWMEHbINEro pasMepa suicTyna. JJs
BHICTYHA C LMJHHADHUECKMM WM GJIH3KHM K HeMYy ceuenwem R ompe-
JAERSI0T KaK A UUJAHHAPA, HMElollero JHAaMeTP BLICTYNa W OGECKOHeuHO
Gonbmyo iauHy. Bennumia Ra=2R;.

4. TlpunnaMare 3nauewns Rz Ha Bcell MVIOUIAJAH HAPYXKHLIX [OBepX-
HOCTell BHICTYNa, €C/1H OH BHBIXOAHT 3a MpeJdesi OCHOBHON KOHCTPYKIHI]
Ha AAHHY A0 1 M o wMeer MOAyaAb nosepxHocTn Mg>2m~!, a Takxe
Ha Ay mo 2 M nps Mp<s2m~!, Tlpw seictyne Gombuiedi AMHHBI
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R; TNpHMeHAIOT IJs TOPLUOBLIX NOBEPXHOCTeH W IPUIEraioOWHX K HHM
GOKOBLIM NMOBEPXHOCTAM Ha | M npH Mpg>2m~! g Ha 2 M mpw Ma<
<2 m~t. [dna ocraBmraxcs GOKOBHIX NOBEPXHOCTeH BRICTYNA HA3HAYAIOT
Benuuwny Ri.

Npumep 1. BepriKaabHas cTeHKa GeTOHHpYerca C BLICTYIIOM, MOKa-
saHHpiM Ha puc. 41, a. Boicryn pacnosoxés Bbile TpyHTa u Ge-
rounpyercs 15 pexab6pa B Hukomaescke-na-Amupe. Mapka 6eroHa
M 200. Pacxox nopraaniuementa mapku M 400 cocraBiader 226 Kr/m3,
TemmepaTypa ykadaawBaeMmoro GeroHa 25°C. Pacnany6ouHas NPOYHOCTb
Gerowa 70% [Ras. Heo6x0oZumMo ONPENESUTh TePMHUYECKOe COMPOTHBIIE-
HME TEMIOH3OAAKY MJA BHICTYNA.

Pewenue. Ina .HuxkonaeBcka-Ha-Amype A,==45°C (cM. pue. 22),
Ag=13C (cM. pHe. 23) ¥ fop.r=R,4°C (cM. Tab6n. 1 CHull 1I-A.6-72).
Hasn 16 pekabpsa ¢, =0,428 (cM. Taba. 55), ky=ry=—I1.

Mo ¢opmyne (56) ?ps=(—45)0,428 —0,96.13 4 2,4 = —29,4°C;
Mp=2/1 +2/1 = 4 m~L. [lo Tabxn. 40, a «PyKoBOACTBAa N0 SHMHEMY
6eTOHHPOBAHUIO € NpMMeHEHHeM MeToja Tepmoca» Ry=0,99 m2.°C/Br,
Rz==2.0,99= 1,98 wm2.°C/BT.

Npumep 2. Bepxusisi rpaHb TOro Xe BHICTYIIA PACNO/IOXEHa HA 1 M
HIZKe TpYHTa, VYKPHITOro cHeroM Toawmuo#t 0,05 M (puc. 41, 6),
fpy= —2°C. Ko3apduuuenr TenjonposofHocm rpyHta 2,1 # cHera
0,206 Br/(M-K). OcTanbiible ycaOBHA Te Ke, 4TO M B npumepe 1.

Pewenue. PaccuuThiBaeM A TPYHTa pacnpeiesiieHHe TeMmeparyp
no rayGune fr; Mo dopmyse (58), nmpeacTasiienrHoe Ha ‘pHC. 42,

lox=2,1.0,05/0,206 = 0,51 m.

~t,°C
e =323
9 754
N = a Lno=2
< - .
X

225

4
2,51
(-3
<t
NI
)
Y
M

Puc, 42. Tpaduk pacnpeRmeneHHa TeM-
M nepatyp no ray6nHe rpyHra

OTMeTkn BepXHell M HiDKHell rpaHell sBbicryma OYAYT YCAOBHO
paBin 1,51 n 2,51 m. Torna mo pme. 41, 42 tyr= —9,3°C H fn ==
= ~3,7°C. ITo ¢opmyae (57) itpo=[—9,3-1—3,7.1—0,5(9,3 +
+371]: (1 +141) = —65°C. Tlo tabn. 40, ¢ «PyxoBoacrea ne
3MMHeMy OGeTOHHPOBAHHIO C NPHMEHEHHeM MeETOfa TepMocas Ry==
= 0,531 m2.°C/Br u R, = 2-0,531 = 1,062 m2-°C/BT.

Tipumep 3. Boictynm uMeeT ANHHY 2 M M PaclofiOXKeH Ha NOJOBHHY
BHICOTH B rpyHTe (oM. pHc. 40, 8). OcTanbHeie YCIOBHA Te Xe, 4TO
H B npumepe 2.
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Pewenue, My =2/1 +2/2 =3 wm—*¥ tpn=—29,4°C (oM. npy-
mep 1). Ha.puc. 42 suaHo, uto fnr = —21°C, tn.r = —13,3°C, Ttorna
no  ¢opmyne  (59)  tpar = [—29,4(2 + 0 ,0) —0,5(21 + i3 ,3) —
—13,3-2}/(2 + 2+ 1) = —23,5°C. ITo Tabu. 40 a «PymoBo,U.cha o
3UMHeMy OETOHHDOABHMIO C NPMMEHCHHECM METONa TepMoca» Ry == 0,703
H Rz = 1,406 M2-°C/Bt. Bennunna R, npuMensieTcs, Ani# TOpuA BBICTY-
na M IpwiIeraiomiux x HeMy OOKOBHIX mnoBepxHocTed na 1 M, Jlasi
OCTaBIIMXCA GOKOBBHIX NOBepxXHOCTel npumenserncs R, (em. puc. 41, 6)

HPHIIOKEHHE 9

PACGUET TEIJIOBBLIAEJEHWSA LHEMEHTA
" TTPOUHOCTH BETOHA C. ITPHMEHEHHEM
NMEPEXOAHBIX KOIOOULIMEHTOB IIPW PA3JIMUHBIX
TEMIIEPATYPAX BbIJZEP)XHBAHS

1. OxmpaeMoe TeNJOBLIAGNEHHE LEMeHTa IJIH NPOYHOCTE GoTona
TpK  TEDEMEHULX TEMUEPATYPAX TBEPACHUS MOUYT OLITL ONpeAeseHbl
H4  OCHOBE = TFHMOTE3Ll INPHBEAEHHOrO BPEMEHH, TIPEAJIo A eiHOf
B. C. JIyKpfnoBbIM, HPH H3BECTHHIX AAHHBIX KHHETHKH 3TOTO NPOLEC-
Ca B HODMAJILHBIX YCJOBHAX —TBEDIEHHS.

Cyrb 3TOH TruMOTe3nl 3aKjiOYaeTCs B TOM, YTO BPeMsl TBepAeHHS
GeToHa mpu JMOGOH TeMNepaType MOXKHO C TNOMOIUbIO NE€PEXOAHHIX Koad-
(HUIHEHTOB BBIPA3HTL 'UePe3 BPeMs TBeRJEHHT NPH HOPMATbHOH TeM-
nepatype, T. %

T/ 0 =2 Tgg, (60)3

tie 7T; — Bpems, Tpebyemoe IJs. AOCTHIKEHHS OIpeleNeHHOI0 OTHOCH-
TEJBLHOI'O 1eMJIOBLICIeHHS LeMeHTa OT Qs HAX OTHOCHTEJb-
Ho# l’ép()'-lHOCT'H 6eroHa oT Rgs Npu TeMmnepaType TBepAeHHA
;o
Tao ~— BpeMms, TpeOyemoe Ajasf Habopa TOro xe OTHOCITEABHOTO
TEMJOBLIAENEe ST LeMeHTa i MPOUHOCTH 0eTOHa LPH TeMm~
nepatype TBepaenus 20°C;

O — HepeXOAHbI  KO(PHIUEEHT — OTHOLUEeHHEe KOHCTAHTbl  CKO-
pocTH rmapataipu  UeMeHTa Hpy TeMnepatype 20°C k
KOHCTaHTC CKOPUCTH MHAPATALMH UIpH CpeiHel TemMmeparype
TBepPACHHS { 33 )DaCHETHBIA HHTCPBAJ BPEMOHH Ti.

2. BesmunHa nepexojgHoro Kosd@HUHeHTa & MOXKeT ObiTb Onpene-
Jeia IJsi pasHblX TOPTAaHALECMEHTOB NPH TBepAeHHH GeTOHA B MHTEpP-
Baje TeMmepaTyp O0<U=c20°C. mo c¢opmyne

l o
C== T 0 =0

2 ]

rae & — XapakTepHas TeMnepaTypHad passocts “C (e=IL7 ans
NopTaaHiueMenTa; £==>5,1 AA% ULIAKONCHTIAMALEMEHTA; &=
=4,3 An9 TYULONAHOBHX MOPTIAHAHEMEHTOB).
3. ITpn Teepaenyn GeTona B mHTepBasne Temmepatyp 20°C<</<CI00°C
nepexoAHblii KO3(OUUHEHT ¢ DaBeH:

o=+ [k (t—1)]/t, (62 ,
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TaGanua 57
Bsaskocts BOLMI

20 | Bz | g0 | B2 | g0 | x| &0 | B2
E a‘ g 3 E a‘ % P r‘é g‘ % 0 g a‘ %o
e = ez A &R = & AL
1,0005 40 | 0,656 60 | 0,4688) 80 |0,3565
0,981 41 0,6439 61 0,4618 81 0,3521
0,9579 || 42 | 0,6321|| 62 | 0,455 82 [0,3478
0,9358| 43 | 0,6207| 63 | 0,4483| 83 |0,3436
0,91421| 44 |0,6097| 64 |0,4418{ 84 0,339
0,8937( 45 |0,5988| 65 |0,4355| 85 |0.3355
0,8737( 46 |0,5883| 66 |0,4293!| 86 |0,3315
0,8545 47 0,5782 67 0,4233 87 10,3276
0,836 48 | 0,5683|| 68 | 0,4174]] 88 |0,3239
0,818 49 [ 0,5588|| 69 | 0,4117) 89 |0,3202
0,8007 50 0,5494 70 0,4061 90 10,3165
0,784 51 10,5404\ 71 |0,4006! 91 [0,318
0,7679| 52 | 0,5315| 72 |0,3952| 92 |0,3095
0,7523 53 0,5229 73 0,39 93 0,306
0,7371 54 | 0,5146|f 74 | 0,3849| 94 |0,3027
0,7225( 55 | 0,5064|' 75 |0,3799{ 95 |0,2994
0,7085 56 0,4985 76 0,3751 96 |0,2962
0,6947| 57 |0,4907|| 77 |0,3702|| 97 {0,293
0,6814ll 58 | 0/ag3oll 78 10,3551 o8 10 2809
0,6685 59 0,4759 79 0,361 99 10,2868
100 [0,2838

TaGanuma 58

3navennst nepexoAnbX KOs (puUHeHTOB &

foo TMopTaaHALEMERT e 1—<
i g E =5

2 5| Son e | =

E&J E o, ’ gé §‘ ﬁé BTL

=%} o, -5 . %o8 B3 e

38 2 RO DRE | 88 | &S
3,12 — 3,12 15,15 | 25,156 3,06
1,62 — — 1,62 2,53 2,86 2,15
1,25 1,22 — 1,25 1,51 1,58 1,26
1 1 1 1 I 1 1
0,67 0,75 0,67 0,67 0,54 0,51 0,67
0,47 0,b 0,44 0,47 0,33 0,3 0,47
0,36 0,36 0,3 0,36 0,23 0,21 0,36
0,29 0,29 0,22 0,29 0,17 0,16 0,29
0,22 0,22 0,16 0,22 0,14 0,11 0,27
0,19 0,17 0,12 0,19 0,1 0,085 0,19
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rhe Y¢ — BA3KOCTh BOAM npu Temnepatype #£°C, Ila-c-10¢ (raba. 57):
k’ — K03 PHUMEHT, YUHTHIBAIOMHMIA BJHAHHE  TEXHOJOMHYECKHX
¢axkmopoB # BHAA LEMEHTa Ha CKOPOCTb TrHApaTaudd (k' ==
=4°C a8 ncpriaanAuemenra; k'=3°C njis nopriaHAleMeH-
Ta ¢ MyUUNIaHoBo# jpo6apkoit 4-—5%; & =0°C anaa nopr-
JaHAUEeMEeHTOB ¢  TNyllonaHoBol  jpobaskoii  10—14%;
k= —3C Aas MyILOJaHOBBLX HOPTIAHALEMEHTOB;
F=—2°C pmas 1mJIaKonopTiaHAlleMeHTa).
B rta6a. 58 mpuseXenbl 3HAUEHHS TEPEXOMHHX KOIDPHUIEHTOB o
Unsa pasnHYHBIX TeMmepatyp (vepe3 10°) mpm TemsoBaaXKHOCTHOR o6pa-
60TKE W HOPMAMbHBIX YC/IOBHSIX TBepPAeHUs GeToHa.

Mpumepsl nosib30BaHUA NMEPEXORHBIMU
Koo puunentamu

a) Mpumep onpeieleHHs: TEIIOBBIENEHUS NOPTIAHAUEMEHTA,
TBEPAEIOLLEro APH PA3JAHUHHIX TEMNEPaTypax

Tpebyencs onpenenuTh TeNAOBBIeNEeHHe | Kr HOPT/IAHALEMEHTA,

TBepAewllery wpy Temmeparype 25°C — 2 u, 30°C — 11,5 1, 32°C
— 4 4, 28°C — 12 4, ecqyl M3BECTHO H3OTEPMHYECKOE TENJOBH/IeNEHHE
upu  20°C.

1. Onpenensiem BpeMs, KOTOPOe M[OTPEGOBAJNOCh [Js1  BBILACJCHHS
3TOr0 KOJIYECTBA Tensa, ecay Gbl TeMmnepaTypa TBepAGIOULEro IEMEHTA:

Tao = 2/Cgp - 1,5/ 030 -+ 4/0ige + 12/028; ] } (63)
Tay = 2/0,8 4+ 1,6/0,62 -+ 4/0,6 + 12/0,7=28,6 u.’
2. Tlo mpaduKy YAeAbHOrO IN30TEPMHYECKOND TENNOBHAEIEHNA

noptnanauemMenta (puc. 43) HaXOAWM, yTO TelJoBbifejenwe 3a 28,6 u
cocraBaser 145 wJLxk/Kr.

9, kdac;xe
736 —
o5 el Puc, 43. Tpabuk yaeapHoro
‘ /' H30TEPMHYECKOTO  TeIIOBLIflefie-
) HHSl MOPTJAAHAUEMENTA MPH TBep-
168 / AcHHH 06eToOHA B HOPMAJBHHIX
g4l—A TeMNepaTypHO-BJIAKHOCTHHIX yc-
JIOBHAX
a

20 40 60 60 100 1207

3. Ilo msBectHOMy pacxoAy LieMenta ma 1 M® GeToHa omnpemensiem
BHIAEASEMOE Ha 3TO KOJHYECTBO TeNIO.

AHanOrMYHBIM MyTeM ONpejesIsieTcs] HapacTaHHe IIPOYHOCTH GeToHa,
TBepACIOUIEr0 @IPH pPa3NHUHBIX TeMnepaTyfax, ecrsm HMmeercd npadHK
HapacTaHHA NPOYHOCTH ' GETOHA, TBepAeloUlero B HOPMAJIBHBEIX TeMIepa-
TYPHOBMAXKHOCTHEIX 'yeaoBuaX npuw 209C

6) Tlpumep onpenencHHs HaPacTaHHS OTHOCHTEJALHOH MPOYHOCTH

GetoHa, TBepheloulero Npu PasiHYHBIX TemmepaTypax

TpebyeTcs . onpesesHTh OTHOCHTENBLHYIO NPOYHOCTL GeTOHa, TBAp-
nelourero npy temneparype 25°C — 10 4, 30°%C — 12 uy, 32°C — 23 vy,
eCNM W3BECTHO HapacTaHie «poynocTw Gerowa npn 20°C
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1. OnpeaensemM Bpems, KoTopoe MNoTpeGoBajoCh AJA HapacTaHus
5TOH e 'OTHOOMTEeNBHOH IPOYHOCTH, eciay Gbl TeMIepaTypa TBEpACHMS
G6una pasHa 20°C:

Tog == 10/0,8 4 12/0,62 - 23/0,6 = 60,1 4,

ITo rpaduxy, mpHBeJeHHOMY Ha puc. 44, HaXOMHM OTHOCHTEJNBHYIO
npouocTb 0€TOHA, OKa3aBUIYIOCs paBHOH 46% Ras.

R %
Puc. 44. Tpadmk mapac- ’W[_ Tt
TaHus npouHoctH, Y Ry,
Gerona mapok M 200— 0T -
M 300 Ha mopTaaHAUEMeH~- 4

Te Mapku M 400 npu Tem- 2oﬁ-~~+ T— 'l
neparype 20°C ow R — —

ITPHJIO)KEHHE 1V

[TPUMEPBI OIIBITHOTO BETOHHPOBAHHSA
BYPOHABHBHDbIX )XEJIE3OBETOHHBIX CBAH
HA CTPOUTEJIBCTBE TPACCHI BAM
H B BOPKYTE

fipumep 1. CnbiTHoe GeTOHIWOBaHHe OYPOHAOHBHBIX “KenedoleToH-
ubiX cBaft auametpoM 1000 Mm wm gamnofi 7 M SuLio OCYNIeCTBNEHO Ma
tTpacce BAM, OCHOBH&S 4acThb KOTOPOH NPOXOAHT NO paHoHaM pac-
OPOCTPAHEHHS BEUHOMCD3JBIX TFPYHTOB © Ha/MAYHEM OCTPOBHON M BHICO-
KOTeMnepaTypHoH )sedyHOHl Mep3JOTH,

VeTpoficTBO OKBaXKHH INPOH3BOJAHJIOOb CTAHKAMHK YAAPHO-KaHATHOTO
Gypenus BC-IM B ceHTsfpe-okTapbe ¢ mnocaepyiomel KoHcepBalued
CKBaXHH TPH 4YacTHUHOH o6cajke crajabHEIMH TpPyOamMu B BepxHeil
4aCTH | 34KPHITHEM YCTbS CKBAXXHHLI NePeBSHHHIMH ILiMTaMu. [lpous-
BefeHHOe B JeKabpe moBTOpHOe OypenHe IOKA3aJo HaJHYHE B CKBaKHHAX
HaAMEP3JNOTHOH BOAB IO DTMeTKW ~3,5 M u Jbxa roamuuoi 40—50 cm
HaX Bojo#t H 10—15 cM mo cremkaM CKBaXXHHH. BCJeICTBHe 3amoJHe-
HHf CKBAaXHHHE BOJOH c OKTs6ps 0o AekaGpb TeMmeparypHOe cocC-
TOSIHHE TPYHTA CTEHOK CYIISCTBEHHO He MSMEHWIOCh Ha rayOuHe Gojee
3 M, B BepxHell e YaCTH CKBaXXHMHBl {IDOHBOLLIO IIOHMJKEHHEe TeMilepa-
Type B cpeineM Ha §°C. ITommM& 5TOrO, H3-48a OTCYTCTBHS CHEXHOND
HOKPOBa Ha OTCHINIAHHOH TIpaBHEM CTPOHTENBHON NJONIafKe TeMIepary-
pa B akTHBHOH 30He IPyHTa OHH3HJACh MO CPABHEHHIO C TeMNepartypoit
TPyHTA B TNPHPORHOM COCTOStHMH (puc. 45).

DeroHHpoBaHHe IPOH3BOAHJIOCH B Paciiop ¢ BEYHOMEP3JHM TPYHTOM
B siHBape-(peBpase MPU TeMNEpaTrype HapyXKHOro Bo3ayxa mo —35°C,
T, e. B HanGonee HeGMAarONDHATHHIX YCNOBHAX JJf BeAeHHs GETORHBHIX
pa6oT, XapaKTepH3YIOUIHXCS COYETAHHEM MHHHMANLHEIX TeMAepaTyp
Mep3J0ro DPYHTa H HapyXHOr0 BO3AYXA.

ITepen ycramoskoi, BhBepxofi H (HKCHPOBaHHEM B CKBaXMHe ap-
MaTypHOro Kapkaca B GypoHaGuBHOH cBae (pHc. 46) K HeMy ¢ mo-
MOLIBIO JePeBSHHBIX MPOKJANOK RPENUIHCh TDH JIEKTPOHA AHAMETPOM
20 MM u aameoft 7 M. [locne ycTaHOBKH Kapkaca ¢ 3JeKTPoaaMu B
CKBaJKMHY NpPOH3BOAMJIACL YKJajka OeroHHOH cMecH nyreM cBo6oj-
Horo «c6poca s anTOJETOHOCMECHTeNeH ¢ MOCAeRyioufuM BHOPOYMIOTHE-
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HHeM CMeCH B TOJIOBHOH uacmi cBaW. [OJIOBHAS 4acTh CBaH TCEIJIOHM30-
JHPOBAJaCh MUHEPA/IbHOH BATON U onuiKaMHu_cjoem 35—40 cum.

TeMnepatypa ykaanbiBaeMoro GetoHa paBHssack 8—I18°C. Beron
mapkn M 300 npnMeHssics Ge3 XMMHUECKHX JH06ABOK CJAEIYIOHIErO
cocraBa I : IT: [l{=1:19:22 ¢ pacxouom MOPTIAHALEMEHTA MAapKu
M 400, M 500, xr/m8, B/[{=05 n OK =8—12 cm.

-4 -0 -0 -6 -6 -4 -2 047

\\ Puc. 46. Ilonmepeunoe ceyeHue
5 GypoHa6uBHOIL cBAK

\\ 1, 2 B 3 — COOTBETCTBEHHO  ap-

MaTYpHBIE KapKac, SJEKTPOALl H
5 TeMIOepaTypHule TPYOKH

J/ ; Puc. 45. I'padux pas onpe-
/ JeleHHsl TeMnepaTypbl rpyHTa

B neppoii aexape despans

8 I —B ecTecTBEHHOM COCTOSHUYU

< {CO CHEroBBIM IIOKPOBOM); 2 —

Ha OTCHINAaHHOR rpaBHeM CTPOU-

_J Hw TenwHON nJowiamzke (Ge3 cHero-

BOr0 NOKPOBa); 3 — cpefHsAss NoO

KOHTAKTY C YKAajbiBaeMbiM Ge-
TOHOM

DJIEKTPONPOrpes OCYLIECTBJSNCS TO BCeH BHICOTE CBAH NEpPEeMEHHBIM
TpexdasHhM TOKOM TNPOMBILIJONHOH 4aCTOTH MpH Haupsxenwn 103 B
oT TpaHchopmaropa Tuwna TMOB-63.

DNEeKTPONPOrpeB BKJIOYAJCA cpa3y NOCHe YKAAAKH HepBOH MOPUHH
GeToHa C 'KPaTKOBPEMEHHBIM OTKAIOYEHHeM AN 3aBepuUIeHUs YKAAAKH
6etona, oQOpMAEHHS OroJOBKa CBaH 1 €ro TelJINI30JSIHH.

3amepnl TemmepaTyp GeToHa NPOW3BOJHIHCL 3JIEKTPOTEPMOMETPAMH
COINPOTHBJIEHHS C MOCTOM NOCTOSIHHOro Toka thHma MO-62.

FupasiHasl TeMmepaTyPHBIX A3TIHKOB NOMEILAJHCh B CTaJBHBE TPY-
Ot AuaMerpoM 50 MM W AaMHOW 7—7,5 M C 3arJylUeHHLIM HIDKHHM
TOPLIOM, KOTOpble YCTaHABJHBAJAHCh B Pa3nHYHBIX Mectax ¢BaH (puc. 47),

Cpenuue 3HaueHHS TeMmrnepPaTypHOrO pexXWMa IpOrpeBa 6eTOHa B
PA3JIMYHLIX MeCTax CBaM TIpHBeJeHs! Ha pHC. 48.

Bpemsi nporpeBa koJe6anocs or 2,5 m0 7 CYT C eXEHHEBHEM
OTKJIIOUeHHEM HA 6—8 Y, YTO NOSBOJIANO OCYIECTBJSATH MSTKHH peKuM
nporpeBa co ckopocThio 5-—8°C/u no Temneparypsi 40—50°C. Hec-
KOJbKO BhINE Habaioaanach TeMNepaTypa B NPHIJIEKTPOAHON 30He
(60—80°C). TemnepaTypa GeToHa B KOUTAKTE ¢ MEP3/LIM TPYNTOM Gblna
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Ha 7—9°C HHMXKe TeMNEpaTypH
GeToHa Ha KOHTaKTe ¢ apMartyp-
HLIM KapkacoM (40—50°C) toxb-
KO B HayaJbHBIH NepHoj Hporpe-
Ba. YUepes CyrKH TeMileparypa
NPAaKTHYECKH BHIPABHH/IACD.

MakcumanbHas pasHHIA
TEMEepaTyp IO BHICOTE CBaH
30°C Bo3HHKJA B nepBhle 4—8 y
ApOrpesa ¢ MOCHAEAYIOMKM BHI-
paBHUBaHHEM ee yepe3 24—36 y
a0 356—45°C. 310 obmwAcHsercs
TIOBHILIECHHOM TeJIoOT Aauel
BepxHell yacTu CBaH W Pas/HYH-
€M B 2JEKTPONpoBOZHOCTH Ge-
TOHHOH CMECH 110 BRICOTE, KOTO-
prie HUBGJHPYIOTCS B JAaJbHefi-
lIeM IIPOILECCOM CaMOPeryaupo-
BaHHA OeToHHOM cMecH.

TeMnepatypa B HUXKHeH, TOp-
LOOBOf 4aCTH CBaM, Haxoasuefcs
B YCJNOBMAX MEpP3JIOr0 TPYHTa H
NOBHIIEHHON MIOWAAM OXJlaXae-
Hus, Ha 5—10°C Huxe mo cpas-
HEHHIO €O cpeAHeH uacTpi0 INpH
JJUIHTEJBHOCTH  3JIEKTPONPOrpeBa
no 3.5 cyr. Ilpu ysennueHuu
JJINTEJNbHOCTH TPOrpeBa JHO H—
6 cyr BanaHHe YKasaHHHX (ax-
TOPOB YMEHBUIAJOCh H IMPaKTH-
YecKH HE OKa3HBAJNO BJHSHHS HA
PaBHOMEPHOCTb TEMIEPATYPHOTO
peRuMa.

Temneparypa B TIOJIOBHON
YaCTH CBay, Haxojsuedcs B yc-

t5,°C

so}

7N
40—/'// \

).

o o
/¥

Puc. 47. CxemMa pacnojoXeHHs] TeM-
nepaTypPHBIX AATYHKOB

! — nmecoK MeakH®A HachlmHON; 2 — TOPY;
3 — cynech; 4 — rpaBHit M raibka ¢ Iec-
4aHLIM SANOJHHTENEM

Puc. 48, Pexum puigepxupanus Ge-
TOHA cBaM auamerpom 1000 mm

1 — TeMnepaTypa cBau Ha ray6une 0,5 M;
2 —T0 Xe, 6—7 M; 3 —TO Xe, 3—-—4 M;
4{—T10 Xe, [,5—2 M

JoHy
20
"I
Snernmponpozoel
0 L

2

10




JIOBHSIX MHUHHMAaJBHBIX TEMNEPaTyp Mep3forc TPyHTa M Hapy:KHOro
Bo3ayxa, Ha 10—25°C HHike MO CpaBHEHHIO C€O CpeaHeil yacTbliO H3-3a
HEJOCTAaTOUYHOTO YTel/IeHHst OroJioBka cbaH. Ho HesasHclMO OT 3TOrO,
nocie H-cyTouHoro saektponporpeBa H 9—I12-cyroyHoro oCThiBaHUS
Oeron OroJioBKa CBam NpuoGperas rtpebyemyio mpouuocts. IlosHoe oc-
TelBaHHe cBad N0 0°C H HHXKe npoHcxomut Ha 16—20 cyr.

B npouecce »aeKTpOMporpeBa MO yKa3aHHOMY DeXHMY, MYHHATOR
CXeMe PACCTAHOBKH M NOJKJIOUEHHS SJEKTPONOB noTpebiasemas SMieK-
TPHYeCKad MOLIHOCTh, NPUXORAIIAsACA Ha OJHY CBalo, COCTaBjas/Na 80—
100 xBr B mepseie 1,5—2 u mporpeBa. K KOBIy NE€pPBHIX CYTOK HpO-
rpeBa MOIWIHOCTH cocTapisna 30—40 KBT, a K KOHIY BTOPHX CYTOK —
okojo 30% MaxcuMajbHOro 3nadenusi. Ha naTsle-mecTHie CYTKH OPo-
rpeBa MOLIHOCTb He mpéeBnimana 7—10 kKBt Ha cBarp.

TIpoynoors GeToHa, -ONpefefeHHAass no HoMorpamme (oM. puc. 15)
IIPH YCpe[HEHHOM TEeMIepaTypHOM pPeXHMe ¢ MOMEHTa pasorpeBa CBaM,
cocrasiasana 80—85 m 709 Rzs COOTBETCTBEHHO B OCHOBHOH YacTH #
B OroJoBKe CBaw.

ITonydeHHble pe3ysabTaThl K HAKOIVIEHHBIA OILIT 3JEKTPONponpena
Takux cpaif B [ycmomwsix mpaccs! BAM moapoaMan cHENath BLHIBOY, O
TOM, YTO TeMIEPaTyPHBIH peXHM TBepJeollenc GeTOHa B roJOBHOH
YacTH 'CBAW SIBASETCS ONPEeASNSICIIHM GaKTOPIOM KauecTsa BCEH KOHCT-
PYKUHM H YTO NPHHATHIA peXHM IMpoTpPeBa WO3BOJsier uyepes 3—5 cyr
NPOH3BOJMTb pacnalyOKy OroJIOBKa CBaWm H HarpykaTb ee MeHTaXKHH-
MH HanpysKaMi.

NMpumep 2. Pasnnuenie cNOCOOH  BHIAEPIKHBAHHA ~ MOHOJMHTHLIX
KOHCTDYRUMA upuMensiivck B BOPKYTe npH CTPOMTENLCTBE COOPYXKEHHR
PasaHYHOrO HasHaueHHs. B uacTHOCTw, mpuMeBAJcs nepmdepPHAHL
3JEKTPONPOrpeB B codeTaHMH u 0e3 IpenBapHTENbHONO pasorpesa Oe-
TOHHOH CMECH NpDH BO3BEICHHH JEHTOYHOro (yHAaMmeHTa IIHPHHOH OT
0,7 no 0,9 M ¥ ray6uxofi 3aneranua (B OTKPHITOM KOTJOBaHe) oT 4
no 7 M. Moayny noBepxHocTH (yHAamMeHTa paBHAMCH 4—5 MY,
Onany6Kka BHNOJHSAJACh H3 COCHOBOH MOOKH TOMUIHHOK 25 MM, K03(-
¢$uuyenT TemsoNepenady Kotopod pasen 4,5—5 Br/(M%.u-K). Tlpume-
Hsiaca GeroH Mapkd M 150—M 200 Ha BOPKYTHHCKOM TMOPTJIaHALEMEHTE
mapkn M 400. ITogsukHoCTh GETOHHON (CMECH cocraBiasia 2—4 oM.

DeroHUpOBaHHE H BHAEPXKUBAHHE KOHCTPYKUME (TPOH3BOAHNIOCH
npH KosebaHuM TeMIepaTyps! HapyXHOro Bo3ayxa or —26 mo —10°C
H cKcpocty BerTpa 6—10 M/c

Cpasy e mOCIe OKOHYAHHSA' GeTOHWDOBAHWA OTKPHITas HOBEPX-
HOCTb KOHCTPYKUHHM YKpblBajaCh TOJieM B JABa CI0S H YTeWJsIach
croeM ONMVIOK ToOMNuHOH 6—G6 oM. [lis Hu3MepeHHS TeMNepaTypH B
Teno GeTOHa YCTAaHABJMBAMHUCH XPOMENb-KOTeNeBHe TEpMOMapu. Kune-
THKA TEMIepaTypHOro0 monas npuBejeHa B Taba, 59.

IIporpes ocymecTBAsIICA 2JEKTPOJAMM IUaMeTpOM 8 MM, pacro-
JIOXKeHHBIMH ‘MO mepucepuy Ha BCIO Bhicory ¢yHpamenrta. ORun paj
3/IEKTPOJIOB  pacmojaraics Mo CepelyHe TOJNINHHH (YHAAMeHTa H
norpyxajucs Ha raybuny 500—600 mm., War wmexAy saAeKTPORaMHU
paBeH 350—400 mMm (pmc. 49). K sjekTpojsam mnOXBOAHNOCH HAMpsKe-
rnae 110 B. ITocne wojaBeleHWss HampsiXKeHHs1 TeMIlepaTypa BO BCEX
Toukax OGemoma Ipe3Ko IMOJHMMAJNaCh H wepe3 7 U DpoOrpesa COCTaBIANA
B cpeaneM 30°C, a uepes 31 u nporpeBa pasusamach 55°C. B nepBule
7 4 mporpeBa CKOpPOCTb MOJLEMa TeMHEPATYPH pPaBHAJNach OKOJO 3, B
nocnemyomume 24 g — 1°Clu.

B mpouecce mpoTpeBa NPOH3BOAMIOCH M3MEPEHHE TOXa B JIHHUM
H B BETBH, KOTOPHA Ha BCeM MPOTSKEHWH MPOrpeBa OCTABaJCH NPaKTH-
WeCKH Ha OJHOM YpoBH¢ coorsercTenHo 105 u 8 A. Ilpomecc mnpor-
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KuHeTHKa TeMnepaTypHOro foJist JIGHTOYHOro yHzaMeHTa

Ta6auwa 59

L« Temnepatypa 6eToHa, °C, npu Tepmonapax N §;09 e
X4 8 §o¢ | &%
58 %y ol e o .
%5 " ﬂé i? g‘&
EQ:.E EE 1 2 3 4 5 6 7 8 9 10 ﬁ §'§ 5 E
Ho nauaara srexrponpozpesa
0 11141 10{10}15[13]| 8|18| 4 |—3| —22 4
4 1517151317 |16}10]16) 5 |—6 | —26 4
7 16 [ 18|16 | 1317 |17 |11{15| B |—7 | —26 4
13 14 (17|17 | 1317|1715} 5| 3 |—12] —26 4
IIpu anexrponpoepese
1
20 297138134 |31 37}38;3|19]|16|—5] —20 5
22 31 (421373441 |41 36|20 17 |—4] —20 4
42 37 |51 {5052 |53|56}50]19]121—-3{ —15 (12—15
44 46 | 55 | 55 | 49 |57 | 60 {62 | 22 | 13 | —1} —18 | 1—2
’ Ilocae oxonuanus anekTponpozpesa
45 44 |50 | 53 | 47 | 53 |56 {49 | 18 | 10 |—4| —13 | 1—2
|46 4315083 146 5215 1481 18110|—5] —15[2--3
120 20115221012 |14 |14)10]| O0|—~2]| —I10 5
124 20118123 112 15|15 }15 | 3| 1|—2| —10 5
137 1911612211213 |14]13] 4| 2{—3| —10 5
140 613191101110} 2] O0|—1{—4( —I10 4
162 911511911 (12{13{12] 0| O0|—4| —10 0

1
IlpumMeyanue BemwuuHa Toka B JIHHHM cocTasasgaa 100 A, a
B BeTBU 6, 8, 10 A.
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Puc. 49. Cxema aJjekTponporpeBa KOHCTPYKUHU#
@ — JNeHTOUHLIE GyugamMenT;
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pena, Hpouoml{aBmemﬂ 5 Teuenhe 24 u, npexpaliancs mocae AOCTHKE-
Husi B OemoHe TeMmmepaTyps 55—60°C.

‘ Pacxon asaekmposmeprud wa 1 M3 GeTOHa COCTaBHA NPHMEPHO
80 BT

K MOMEHTY cHATHS Ranpselilid ¢ 9JICKTPONPOBUACHE CAMA BLILO-
Kas TteMmnepatypa 57—60°C nabmoaanach B CpefHeM cedeHuu ¢yHia-
meHTa (raba. 59, Tepmonaph 5, 6), camasi Huskas 22—13°C nHaxopusach
B Bepxneii soHe (rabja. 59, Tepmonapnl 8, 9) c¢dyunmamenra. B 3one
pacrmo/ioKelHst MEKTpOAA TemNepaTypa paBHssacy 60—62°C  (Taba.
59, TepMmomeynsl 6, 7).

HecmoTpss Ha TO, urO TEMNEpaTypHble IpajHeHTHl B BepXHeH
HUXKHeH 30Hax QyHaaMmenta oauHakoBele 0,3°CfcM, cpelHas tevneparty-
pa TBepAeHHS B HIXKHell Bbllle npumepHo B 2-—2.5. pa3a. CooTserct-
BEHHO M IIPOYHOCTb B 5TOH 30He CJleAyeT oxmaaTe Bille. To xe
camMoe MOXHO CKa3aTb M NP0 CPEAHION 30HY, XOTA TpajHeHT B Hel
saime  (0,5%C/cm), 4wem B rpyrux 3onax.

IMocne OKOHUAHMS 3JEKTPONPOrpeBa TeMIEpaTypa BO BCEX TOUYKaX
Gt yHAaMeHTa cTaNa CHHXATLO®, TIDHYEM CKCOpOCTb OCTHIBAHHS B pas-
JUYHBIX TOYKAX He OJHHAKOBAA: B BCPXHEH 30He Bbllle, B cpejieil —
HHzce, 4 B HUXKHeHR elne HHXKE, XOTS NOCAeAHAS HAXOAHNTAach B KOHTaK-
T€ C OTOTPEeTHIM TpYHTOM.

Ecmm yepes 76 u oCThiBAHHS B Yrlax BepPXHedl 30HH TeMfiepaTypa
npoctiraer 0°C, 10 B TeX JKe yrjax HHHell 30HB OHa HaXOAHTCs Ha
ypoBHe 19°C, ‘

[Tocae ryoBeneHWsi TAKOTO pexHMa JPONPEBa H  BLIASPIHRAHUA
GeTona, npoao/KaBlerocsi B TeyeHwe 5,5—6 cyT, .yCTAHOBJEHO, HTO
npi cpenmell TeMnepaTtype mBepileHHs 26°C B TeueHwe 3TONO BPEMEHH
6eton npuoGpea " mpouliocTs 75—809% Rae.

AHaMOTHYHBl KOHCTPYKUMM MPONPEBANHCH KOMOIHMPOBAHHLIM CNO-
cOo60M, COCTOSIILHM 1#3 MNPEABIPHTENLHONO PA3OTPEBa  AJNEKTPHUCCKHM
TOKOM GeTOHHOH CMecCH € [OCTeNYIOULIM 3JeKTPONporpeBoM GeToHa
no mepudepHm.

Kvuernka temnepatypHoro mossi nmpupefesa B rtabn 60.

Hanpsizkennne 110 B Ha 27eKTPOAb nojaBajoch cpa3y jKe MNOCae
OROHUAHHMS YKJAIKH - GeTOHHOH oMécH ‘B onanayOlKy.

Pocr TemnepaTypn B 30He 3JIeKTPojJa Ofepexaer ee 10 OTHOLIEHHIO
K JApyrumM 3oHam (Tta6n. 60, Ttepomaper [—3).

BbIBOAB [0 CKOPOCTI! OCTHIBAHWS PA3JMHYHBIX 30H (pyHAaMeHTa B
3TOM CJyuac SBJSIIOTCH AHAJOTHYHLIMH TeM, KOTOphle IPOBOMHIINCH IIO
AauusiM Ttaby. 60. Orimyle BHIBOAA 3aKJIOYAETCA TOJABKO B abCOMIOT-
HOHl pa3MINEe TeMIepatyp B OAHHX H. TeX XKe 30Hax.O6eTOHa.

[Ipu cpanneHuH RaHHLIX Taba. 59 u 60 BHAHO, uTO Npu GoJee BLICO-
KOl HauaJbHOH TeMiepaType OETOHHOH CMecH BHIIIC He TOJBKO PaBHO-
MepIHOCTb NPOrpeBa, HO H TeMIEPaTypHLIH ypoBeHb GeTOHA,

Hnsi o6Gecneuenyuss HOPManbHOro TBepieHHS GeToHa Jo npHOoOpere-
HHS MM He MeHee 50—709% NpPOeKTHOR K MDOUHOCTH MPH BhIAEPKHBAHHH
KOHCTPYKILMH N0 METONYy TepMoca KOHCTPYKUHS JOJKHa WMeTb oma-
ay6Ky ¢ koahduunentom Tenjonepenavn me BHuie 1,4—I[,6 1 MopydeM
noBepxHocTH He Gosiee 5. Ilpn sroM TeMmmepaTypa GeTOHHON cMeCH K
MOMEHTY Hauaja OCTHBanHsl JOJUKHA GuITh He HIDKe 55—60°C.

[pi o6ecrieuenun Takoro ThHma omanyGkH M Takodl HAYAJIbHON
TeMIepaTypbl GETOH B NpPOHECCe BBHAGPKHUBAHHSA KOHCTPYKLMH JLOVIXKEH
MPOXOJHTb AOMOJHHTENBHYIO TemIoByio 00paboTKy, HarpHMep, NpH
MOMOWIK TepH(EPHHHOTO 3JeKTPONnporpesa, KOTODPHI JAOJKeH NPOHOJ-
aTbcst He Gonee 1,5 u He Menee | kyr. Ilpm stoMmM ynenmumit pacxof
aaexkTposnepriw Ha 1 M3 GeToHa cocraswr 110 kBT-u, u3s KOTOpHIX
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80 kBr.u sarpaunBarmoTcs na mnpeABapMTeJBbHLIE pa3orpeB cMecH J0
remnepatypsl 55—60°C u 25—30 KBT-u HA HOMOJHHTEJbHBIH 3/1eKTPO-

" APOrpes.
Tabauua 60

KuHeTHKa TeMmepaTypHOro IoJs JeHTOYHOro GyHAAMeHTa,
HBTOTOBJICHHOI'O C NPHMEHEHHEM PA20rperoll cMecH
H TOCJEAYIOWAM [ONOJNHHTENLHEM 3JI€KTPONPOrPEBOM

L T ,° 8 B
" BT B | o | Pramm
§§§." §§§ E’N‘ 8 &
SE%sl 1| 9| 3| 4| 5| 6| 7|8]o|w|ER5| EE | Bx| @
L 858|358 | 2B | as
Ipu nodaue nanpascenus Ha 3AeKTPOObL
0 |11]|24|15{10}—|37[24|24}32}—1| —10 | 3—5 — —
2 [16]30{22|13|—140]27|24»{30|—2| —10|3—5| 140 | 6
4 126140351201 —1560]39|27131|—6| —10 | 3—4 | 140 | 6

IIpu cuaruu nanpascerus ¢ 34eKTpodos

(7]

6 |28(32(28|13| —|41(33|20]20{—5 —10 | 3—4 | 150

IIpu nodaue HANPAKNCEHUSE HA IAeKTPOT6E

17 120(30|35]|12|~—[40|45]|18]20(—5| —10 | 3—4 | 150 | 5
19 |21(28(36|21|—(38}44[26{25(—5| —10 | 4—5 | 150 | 5

IIpu cuaruy Hanpascerus ¢ 91eKTpodos

40 |17/24(27|8|—|3133|10(20{—1} —10 [ O—1 | — | —

TemnepaTypsbiit mepenag n IPajHeHT B KOHCTPYKUAH, 3a0eTOHH-
pOBaHHOI pasoTpeTodi OMeChlO, HHXe, yeM ecqn Obi OHa Omsa 3abero-
HHPOBaHa OOBIYHOM CMeEChIO ¢ MOCJEJNYIOIIHM 3JEKTPONPOrpeBOM GeTOoHa.

Kayectso GeroHa noksie KOMOGHHMPOBAHEOrQ BBIASPKHBAHHA €r0 B
TeueHHe 4—5 CYT AOCTATOUHO XoOpoilee, ¥ IPOMHOCTL ero, Kak mpaBH-
JIO, paBHA IIPOEKTHOH,

HNPHIOXEHHE 11

ITPUMEPHI TEMIIEPATYPHOT'O PEKUMA
OCTBIBAHHSI BETOHA B BYPOHABVIBHbBIX
CBASX
UccnepoBanue npouecca Ten1o¢h#u3n4yeckoro s3aumoieHcTsus GeTona
¢ OKpyxalouel Mezpsnoﬁ cpefofi NMPOBOJMNIOCH Ha ofpasnax-Momensx
6ypoHaGHBHBIX CBalf B NOA3eMHOH MeP3JJOTHOH NaBoPaTOPUH, HaXOAs-
IeHCA iHa PaACCTOSAHAY 7 M OT ypPOBHA TOPH30HTA.
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Has onpelenenyst BPeMeHK OCTHLIBAHWsI OeTOHAa B BeYHOMEP3NOM
IPYHTE B 34BHCHMOCTM OT MACCHBHOCTH KOHCTPYKUHH GBUIH M3rOTOBJIE-
HE cBaH-Mogesn auamerpom 800, 650 1 500 MM Ge3 sjekTponporpepa
C XHMHueCKHMM JoGaBKaMM, a Takke Mogend csa#l auaMerpom 500
H 550 MM ¢ 3JeKTpONPOrpeBOM OroJIOBKA.

IpurotosiieHHe GeTOHa BEJOCH B BEPXHeM ITOMeHIEHHM JNaGOpaTOpHH
npu Temmeparype 13—15°C. Tlocae ykaapxm H 'ympoTHeRws OGeroHa
CBAI0 YKPHIBAAH TEIUIOM3O/MIHOHKLIM MaTepuaJoM (MHHepPaJbHORX Ba-
To#l) cmoem 100—150 mM. Bo BpéMs GeTOHHPOBaHHS B CBau H OKpY-
HAOWMEA TPYHT, a TakxKe Ha KOHTaKTe CBasA—TPYHT 3aKJAaXbIBaJIH
XPOMENb-KOTENeBEe TepMonapkl. [lepBhle CYTKH OCTHIBAHMS INOKa3aHus
TOTeHIMOMEeTPA CHAMANM KaXAHi wal, caefylollHe CyTKH — yepes 2 y
W B JanbHeWuweM — uepe3 4 m 8 u. Kpome TOro, ans KOHTPOJAA B
LeHTpe CBali 3aMepsiis TEMIePaTyPy OOBMHHIM TEpMOMETPOM. Temme-
paTypa OKPYKaiolero BEYHOMEP3JOro TPYHTa B IIEPMOJ HOCAeAOBAHHSA
Hponecca ocTmBaHHa cocrapissna —2,4°C. HavanpHas TemmepaTypa
ynoxennoro Geroda 13°C. Ilpn GeronupoBaniu OTOHPaJH KOHTPOJLHEIE
ofGpasusr pasMepoM 10X 10X10 cM, KOTOpHe XpaHWIH B IYCJOBHAX
TBEpIeHHst GeTOHa B CBasiX, 4 TAKXKe B HOPMANBHBIX YCJIODHSIX B TE-
denime 28 cyr.

Npumep 1. Ilpu msroroBnenuu cpaii-mogmeneii auamerpom 500 mm
npumensiu Geron Mapku M 300 ¢ xomnuekcno#i noGaskofi XK-+HH-
+CCB.

CocraB Oeroma uHa | wm3:

nemenr Mapka M 300 Hopuneckoro saBoma 700 xr

necok Myp=0,6 (xBocTooTBa;mel) . . . . . 250 »
me6enpr ¢ppakmun 5—30mMm . . . . . . . 1330 »
BOAA - . .+ -« % 4 v e e e e e .. 2200
XJopHCTHH Kanpuuit, % Maccchr neMeHra . 0,5
HUTPHT HaTDHS, % » » . 2

Ch, % » » . 0,2

CxemMa DACIOJOXKEHMS TEPMONap M TEMIePATYPHBIH PeXKHM OCTHBA-
nust GeToHa cBaM-MOJend HAuamerpoM 500 MM ITOKasaHw Ha puc. 50,
M3 KOTOpPONO BMAHO, YTO B LeHTpe cBau GeroH mo (0°C ocrerean 7 cyr,
GeTon OOKOBO! TOBEPXHOCTH HA KOHTaKTe 6eTon — rpyHTr — 6 ayr,
a 6GeToH B yrmax cBam — 2 cyT m 18 4. 30Ha OCTHIBAHHS TPYHTA
cocraBusa 11 cM, a BpeMs CMep3aHHs  OTTAHBAIOHIEro IPYHTa —
oxono 1,5 cyr. Takum ofpaszoM, NpH ykjaangke GeTOHA B KOHTaKTe ¢
BEUHOMEP3AHIM IpyHfoM ¢ Temmeparypoli —2,4°C  MOJOXHTE/bAS
TeMlepaTypa B Gerone B Hambosee OpicTposaMepsafomeli Touke (yroua
cBaw) yIoepxkuBaeTcs B TedyeHuwe noutm 3 cyr. OcTeiBaHme GerToHa B
OpYMEX TOUKAX WMIAET MelJjeHHee. B [ieHTpe cBaM B TeueHHe NEPBEIX
CYTOK 32 CYeT S5K30TePMHUH l[eMEHTAa COXPaHAMACh NOJOMKHUTENbHAA TeM-
nepamypa, GMu3Kas K TeMIepaType HOPMaJabHOTO XpPaHeHHs.

HsmeHenne TeMmepaTyphl BEYHOMEP3JIONO TPYHTA B INPHIEraOUIHX
K GeTOHY cJI0sIX . moxaszaHo Ha puc, 50, 6. Ha paceroanun 5 cM ot
GeToHa TeMmmepaTypa rpyHTa yepea 3 u cocraBmia —2,2°C, uepes 4 u
—1,6°C, uepes 15 u — 0°C, a {gepe3 24 u mnOBEICHJIACH [0 IOBOErO
MakcHMaJgbiioro anauenusa — 0,9°C. B manbueiiieM oOHa MeUIGHHO [MO-
HAKAJach M HA TATHE CYTKH mocie GeTONMpOBAHMS MEpemsia uepes Hy-
JIEBYIO OTMETKY.

Mipumep 2. Beronuposanne cBaw-mopenn auamerpom 800 mm, TeM-
nepatypa BEeUHOMEP3JOrO TJMHICTOTO 1PYyHTA cocraBisaa —3°C.
CocraB Gerona M KOJHYECTBO X0GaBOK Te ¥Ke, YTO 1l B mpuMepe .
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Puc. 50, Cxema pacnoJioxeHusi TepMOmap M TEMHEPATYPHBIH pexXHm Ge-
TOHA B CBae-MOAeJqH AHamMeTpoMm 500 MM M npuieralowero BeyHOMEp3Jo-
ro rpysra

a— B LEHTPe H yrnax GeToHa (HOMepa TepMoOmap M KPHBHMIX [, 5, !1, 12); 6 —B
G6eToHe H IPHJAEralolleM: I'PYHTe (COOTBETCTBEHHO HOMepa TepMmonap H KPHBBIX

—4u 6~

Kak BuaHo H3 rpaduka pruc. 51, TemmepaTypa ymomeHHOro 6ero-
Ha B LeHTpe cBau AHamerpom 800 MM 3a cueT SK30TEPMHH HEeMeEHTa
noBbIUIAaETCH B TeYeHHE HEPBBIX CYTOK B ABa pasa (ot 16 mo 32°C).
Jaxe B TOUKax, PACHONOMKEHHBIX Ha KOHTaKTe 6€DOH — TPYHT, NPOHC-
XOAHT 3aMeTHOe (OBHILICHHe TeMIePaTyphi HO CPaBHEHHIO C NepBOHA-
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Puc. 51, Cxema pPacmojioKeHHs TEePMONAp H TeMmepaTypHLIi PEeXMM OCTHiBaHWS GeTOHa B CBAae-MOJEAM JHAMETPOM
800 MM (TOukM M KpuBbie 5—9) M NPHIETAOMEro BEYHOMEP3JOro rpyHra (TOUKM U KpuBble [ —4)



yagzboft (pme. 51, Touka 5). DBeron B gaHHOM CBae OCTHIBAJ SHAYH-
TeJbHO Me/JieHilec, ueM B cBae Auamerpom 500 mM. Tax, B meHTpasb-
HOH uacTH TeMmeparypa OGeroHa pocruraga 0°C uepes 12 cyT, Ha
6okoBoll moBepXHOCTH — ctepe3 10 ¢yT, a B YIIOBOH TOYKE KOHCTPYK-
uun — 4epes 7,5 icyr. Kax BuaHo ‘w3 -raba. 61, Geron 3a epeMs
ocruiBauist o 0°C wabupaer 33-—589% MapouHOH NPOYHOCTH,

Ta6auna 61
[Tpounoctb GeTOHa K MOMEHTY 3aMep3aHus

Ne Touku  (Tepmo-| AuTensHocTh oc-| Cpepusis Temnepatypa|[lpouHocTs GeToHa
nap, puc. 51) THIBAHHA  (OTTaH-| IPH  OCTEIBaHMH (OT-|K MOMEHTY 3aMep-
Bauus) 1o 0°C, u TauBaHuu), °C 3aHuA, % Ros

8 179 1,9 33

9 200 4,35 40

5 234 55 48

6 243 8,2 54

7 272 8,75 58

4 35 i _

TpyuT, pacnosoxkentsii Ha paccrossun 140 MM, pesko HOBHUIAET
CBOIO TemilepaTypy u yxe depes 35 u mmeer 0°C, a vepes 4,5 ¢yt —
1,5°C. Ha wpaccroanmi 360 MM TeMmumeparypa TpyHTa MOBbIIaeTcs, HO
OCTaeTCsl OTPHLATEJbHOH.

Bpemst cmepsanusi npyHTa cocTapwio 163 4, B TO BpeMs Kak Y
cpan axamerpom K00 mMm ono 6wlio Bcero 36 u.

IIpumep 3. BeronupoBanue cBau-mofenn AnuamerpoMm 650 MM ¢
apumeRenieM &kommackcuoit po6aekn  HHXKA4CIIO4-CIB.

Tennou3onadua

t,°C

20

r2—A N :

Z2\ g%
8
5
e N ]
3
9 S———

b, cym

7 2 6 g
-4 [ | |

Puc. 52. Cxema pacnojoxeHusi TepMonap M TEMNEPATYPHBI peXHM Oc-
ThiBAHUA GeTOHa B cBae-Mojenu JHaMeTpoM 650 MM (TOYKM H KpHBbIE
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CocraB Oetona Ha 1 wM3:
ueMenT Mapkn M 500 Hopuiaeckoro 3aBoga 435 kr
necok Myp=1,3 (XBOCTOOTBaJ/ibI-BHICEBKH) 545 »
mebeHn (ppakuud 5—40 MM . . . . . . 1315 »
BOOA . . « « . . ow e e 230 &
HHXK, % Maccel meMenta . . . . . . . 3
crig, % » » e e e e 0,02
COB, % » T » e e e e .. 02

B/ll|= 0,52; OK = 10—12 cwm.

Ilavasbuas Temnepatypa GeToHa mocse YK/AajKeH cocrasmaa  13°C.
Kak BuaHO 3 puc. 50, 52, xapakTep H mPOJOJKHTENLHOCTb OCTHIBAHHSA
6eToHa B cBaax mwaMerpoM 500 u 650 ‘MM OAMHRKOBHI.

Takum 0O0pa3oM, TeMNEPaTYPHBIH (PeXHM OCTHIBAHMSA B CBafX
rJIaBHEIM 06pa3oM 3aBHCHT OT AWAMETpPa CBaH HJIH MOAYJS NMOBEPXHOC-
TH KOHCTPYKUHH H B MeHbleH CTENeHH OT BHJAA NpPHMeHAeMBIX Ao6a-
BOK M MapKH leMeHTa.

Temnepatypa GeToma B cBae guamerpoM 650 MM jocruraa 0°C
B LCHTPC cBam depes 224 u, Ha Gokovofl nosepxmoctw — uepes 200
U B yIJIOBOH Touke —uepe3 144 u. HapylleBHe Mepa3JOTHOIrO peXHMA
rpyHTa ObUIO He3HaunTeJAbHO. MakcHMaJbHash 30Ha OTTAaHBAaHHA COCTa-
Busa 10—15 cm.

Npumep 4. HaGaojenus 3a uH3MeHeHHEM TeMIEPaTypH BO BpeMe-
HH 'y IOBEPXHOCTH Ke€JNe300GEeTOHHOH (¢BaH B HATYPHMX YCIOBHAX
npoBOIHJHCy B SKyrcke.

Ha puc. 53 mokasaH pexnM ocThiBaHHA GeTOHa B cBae-MOMeNH HA
rny6une 2; 4; 65 w 7,8 M oT moeepxmocTu rpynTa, CieoBaTesbHO,
ocThiBaHMe OeToHa c¢Ball B HATYpPHEIX ycaoswsax SIRyrcka jgo 0°C
TaKxe NPOUCXOAHT B TeueHHe 2—4 cyT, a 3areM B TeueHHe |—4 cyr
Temmepanypa OemoHa coxpansencs OGaumskol kK Q°C.

INpumep 5. TemneparypHeiii pexum Gerona Mapku M 200 Gypona-
6UBHOM CBaH-MOJeJH JAuamerpoM 550 MM C 3/7€KTPONPOTPEBOM (IPH-
BefleH Ha puc, 54, DBerod nmpurotoBasJjcsi 6e3 XMMHYeCKHX [06aBoOK,
D/IeXTPOIPONPEB HAUHHAETCS Cpasy MOCJae YKNafaKw 6eToHa B BEPXHIOIO
YacTb CBau. JDJAEKTPONPOTpeB LAWICA 7 CYT, a 3aTeM OblJO TepMOCHOe
BBLIEPKHBAHHE CBAH, YKPHITON TeNIOH30JALMOHHEM MaTtepHatoM. Ha
puc. 55 mnokasaH TeMOEPaTYPHEI PEXHM OCTHIBAHHA GeTOHAa, BHAEP-
JKHBAEMONO KOMOHHHPOBAHHHIM CIOCOGOM, Xjif OCYUIECTBJEHAS KOTOPOre
GeTon ¢ nporusoMopo3uniMH noGaskamm (XK+HH4-CHOB) 6ba1 noa-
BEPrHYT KDPATKOBPEMEHHOMY 3JIEKTPONpPOTPEBY ¢ HOCAEAYIOWHMM TepMOoc-
HbIM  BBLAGPKMBAHHEM.

Ta6baunpa 62

IMpounoctb GeTOHa B 3aBHCHMOCTH OT AJHTE/BHOCTH
OCTBIBAHHA H Cpefnedl TeMnepaTypk GeToHa

Cpenuss Temmnepa-

Ne Toukn  (Tepmo-
napst, pHe. 55)

HaurensHocTh OCTHIBA-
Hug (oTTanmBaRAfA)

Typa NpH OCTHIBA-
HHH (ortséupanun),

IMpounocts GeToHA
K MOMEHTY samep-

Ro +0°C, g sanud, % Ry
1 137 5 30
2 135 3,6 27
3 133 1,8 25
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Puc. 53. HU3meHenne TeMneparyp BO BpeMeHH Y MOBEPXHOCTH Kene3oOe-
TOHHOM CBAH

I —Ha ray6uRe 2 M; 2—1T0 Xe, 4 M; 3 —TO Xe, 6,5 M; 4—T0 Xe, 7,8 M} § —
HavaAbHOE paclpeXeficHHe TeMIepPaTYp B TDYHTEe Ha TAYGHHE 4 M; 6 — ecTecTBeH-
HOe pacnpelieNeHHe TeMnepaTyp B rpyHTe Ha TayGHHe 4 M B OKTAGpe (MakKCH-
MadbHHE TeMuoepaTyphl); 7 — HadasibHOe pacIpefeseHHe TeMnepaTyp B rpyHTe
ma rayb6nde 6,5 M; 8 — eCTeCTBeHHOe pachpefefeHHe TeMnepatryp B TDYHTeé Ha
rayéude 6,5 M B OKTAGpe (MaKCHManbHLIE TeMIEPATYPH); & — BadajabHOe pac-
npegesieHHe TeMnepaTyp B IpyHTe Ha rayGuEe 7,8 M; [0 - ecrecTBeHHoe pac-
apeaeaeHHe TeMnepaTyp B TPyHTe Ha rayGude 7,8 M B oxTaGpe (MakCHManbe
HBbIE TeMIepaTypsl)
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Puc. 54. TemmepaTypHblit pexHM OCTHIBAHWA OeToHa B CBae-MoJenH
JauamerpoM 550 MM ¢ aseKTpONPOrpeBoM

! — yTennuteab; 2 — TeMnepaTypHaa TPy6Ka; 3 -— 9JeKTPORLl; 4 — BEPXHHAS rpa-
HHLla BEYHOMED3JOro rpyarta; 5, 6 — sjexkrponporpeB B TedeHHe 7 cyT; 7, 8 9 —
TEPMOCHOE BEIIEPIKHBaHHE

Tennousonauus

40

24

16r

_4-

Puc. 55. TemnepaTyphblii peXuM ocThiBaHHA GeToHa, BbIAEPIKHBAEMOIO
KOMOHHHPOBaHHBIM crniocoGoM
1, 2 u 3 — HOMepa TepMOMap H KPHUBHIX

Kak Buauno u3 Tabn. 62, cpenuss TemueparTypa 6eTona B mneppoi
ORCTbIBaHHH no 0°C ococraBasier ot 1,8 po 5°C, a mpourocts 25—-309%
28.
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