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BBEJAEHHUE

beron sBisieTcss TnaBHBIM Haubosee pacnpoCTpaHEHHBIM CTPOUTEIbHBIM
MarepuajioM, OH UIMPOKO HCIHOJBb3YyeTCsS JUIsl CO3JaHUsl U YIYYIICHHS
oKpyxaroieit cpenbl. UIMEHHO M03TOMY MPUHATO CUUTATh OETOH MaTepUaoM, BO
MHOTOM OIpPEAEIAIOIUM YPOBEHb pPa3BUTUS LUBWIM3AUMU. OH WUrpaeT BaXKHYIO
poiib B (OPMUPOBAHUM SCTETUUYECKU TMPUBIEKATEIBHOM U 3J0pOBOH Cpeabl
oOWTaHUs W KUBHENEATEIbHOCTH uenoBeka. Ero nskomormdeckas (yHKIMS
“moraoTutens’”’ MPOU3BOJICTBEHHBIX OTXO0/I0B UYPE3BbIYAtHO BEIHKA.

JlabopaTopHo-TipakTHYEeCKHE PabOThl MO JUCHUILIUHE «BBICOKONPOUYHbIE
MEJIKO3EpHUCThIE OETOHBI» TNpEIHa3HAYeHbl [JIi CTYACHTOB IO HAaIpPaBJICHHUIO
noaroroBku  08.04.01 «CrpoutenbcTBO» MO MNPOrpaMMe  MarucTparypbl
«/IHHOBAaIIMOHHBIE TEXHOJIOTMM BBICOKONPOYHBIX M BBICOKO(PYHKIMOHAIBHBIX
OETOHOB.

OcHoBHOI 1enbl0 paboT sBisgeTcss Oosnee yriyOJIEHHOE H3Yy4YeHHE
OTJEIBHBIX BOIMPOCOB Kypca MNPUMEHUTEIBHO K JAaHHOW CHEUHUATBbHOCTH U
NpUOOpEeTeHHEe HABBIKOB  IMPOBEACHHUS  HCCIEAOBATENBCKUX  padboT o
M3TOTOBIIEHUIO OETOHA ONTUMAJIBHON CTPYKTYpPHI U OIIEHKE CBOMCTB O€TOHA.



INPAKTHYECKASA PABOTA Nel

MeToabl OLIEHKH CBOMCTB MECKA U CIIOCO0bI ONITHMH3ALMH €ro
rPaHyJI0MEeTPUYECKOr0 COCTaBa
Beenenue
HopmarusHbie 1okyMeHTbI: TOCT 8736-93 « ITecok [uisi CTPOUTENBHBIX
pa6ot. Texuuueckue ycnopus.», ['OCT 8735-88 « Ilecok jist CTpOUTENBHBIX
paboT. MeTo1bl UCTIBITAHUI».

Ilecok — HEOpraHMYECKHUI CBHITYYUM MaTepuall ¢ KPYIMHOCTBIO 3€peH J0 S
MM, O0Opa30BaBIIMICS B pe3yJdbTaTe€ €CTECTBEHHOIO pa3pylIeHUs CKaJIbHBIX
TOPHBIX TOPOJ U MOJTy4YaeMbIi IpH pa3pabOTKe MECUYaHbIX U MEeCUYaHO-TPaBUIHBIX
MecTtopoxaeHui. [lecok — Menkuii 3amogHuTENb, B OETOHHOW cMecu HauboJjee
TECHO CBSI3aH C LIEMEHTHBIM TECTOM, COCTABJISAA C MOCIEAHUM PACTBOPHYIO YaCTh.
Yem Oousbllie TecKka BBOJUTCS B CMECh, TeM Ooiiblied (MpU HPOYUX PaBHBIX
YCIIOBUSAX) OKa3bIBAECTCA BSI3KOCTh PACTBOPHOM YacTH (BS3KOCTh HEOOXOAUMA ISt
NoJJIep KaHusl KPYIHOI'O 3allOJHUTENS] BO B3BEIIEHHOM COCTOSIHUM BO M30€XaHHE
pacciavBaHusi OETOHHOM CMecH), TEM MEHbIIUM OyaeT pacxo] ueMmenta. OJHaKo
Ype3MEPHOE COJEp)KaHHE TIeCKa MPUBOJUT K CHUKEHHUIO MNPOYHOCTH OETOHA.
[ToaTOoMy conepikaHue necka AOMKHO ObITh ONTUMATIBHBIM.

Ilecok B 3aBUCHMMOCTH OT 3HAYEHUN HOPMHUPYEMBIX MOKAa3aTeNel KadyecTBa
(3epHOBOrO0  CcoOCTaBa, COJAEpPXaHUS MBUICBUIHBIX M TJIMHUCTBIX YacTHUI)
MOAPA3AEIAIOT Ha JIBa Kiacca (MepBhId U BTOPOI).

B 3aBHCHMMOCTH OT 3€pHOBOI0O COCTaBa IIECOK MOAPA3AECIAIOT HA IPYIIILI 110
KPYITHOCTH:

| kiacc - O4YeHb KPYIHBIM, NOBBIILIEHHOW KPYIHOCTH, KPYIHBIN, CPEIHUNA U
MEJIKHM.

2 KJIacC — OYEHb KPYIHBIM, MOBBIIIEHHOW KPYIHOCTH, KPYIHBII, CPEIHUN,
MEJIKMH, OY€Hb MEJIKUM, TOHKUH U OUY€Hb TOHKHM.

Kaxnyro rpynny necka xapakTepu3yroT 3HAYEHUEM MOJYJISI KpYITHOCTH U
MOJIHBIM ocTaTkoM Ha cute Ne063, ykazaHHbIM B Ta0I. 1.

Coneprxanue 3epeH KpynHocThIo cBbilie 10, 5 u Menee 0,14 mm, a Takxe

coJiep KaHHe B TICCKE MBUICBUIHBIX M TIIMHUCTBIX YaCTHII, & TAK)KE TJIMHBI B KOMKaX
HE JIOJDKHO TIPEBBINIATh 3HaUeHUH, B % 1mo macce (He 0oJiee), yKa3aHHBIX B TaOJI. 2.

[Ipuponnplli  mMecok Tmpu 00pabOTKE pPacTBOPOM THIPOKCHIA  HATPHS
(xomopumeTpuueckass npoba Ha opranuyeckue npumecu no I'OCT 8735) we
JOJDKEH TIPHIaBaTh PacTBOPY OKPACKy, COOTBETCTBYIOIIYIO HIJIM TEMHEE I[BETa
ATaJoHA.



Tabnuua 1

[TosHbBIA OCTAaTOK Ha CHUTE
['pymnma necka Monynb kpynHoctu | Ne063, B % 1o macce
(M)
OueHb KpyMHbIN Csblue 3,5 Csbiiie 75
[ToBBIIIEHHON KPYITHOCTH Ot 3,0 o 3,5 65-75
Kpymnnbriit Ot 2,5 no 3,0 45 -65
Cpennuit Ot 2,0 10 2,5 30-45
Menkuii Ot 1,5 10 2,0 10-30
OueHb MeIKUi Or1,0mo 1,5 Jo 10
Tonknii Ot 0,7 no 1,0 HE HOPMUPYETCS
OueHb TOHKUHN o 0,7 HE HOPMUPYETCS
Tabnuia 2
Coneprxanue 3epeH Conepxa- | Coxmep-
Knacc u rpynna KPYIHOCTBIO HHE TIbLJIC- | )KAHUE
recka Cs. Cs. MEHEE | BUAHBIX U | TJIMHBI B
10MM | 5mm | 016 TJIHHHUC- KOMKax
(O, T4 ThIX 4acCT.
I xiace
OuyeHpb KpyIHbIT He nopmupyercs - -
IToBBILLIEHHOM KPYII — TH 0,5 5 5
KpynHsbiii u cpegnauit 2 0,25
Menkuit 0,5 5 10 3 0,35
II knace
OuyeHpb KpyIHbIT 5 20 10 - -
ITOBBILIEHHOM KPYII — TH
KpynHslii u cpeguuit 5 15 15 3 0,5
Menkuii 1 OYeHb MEIKUI 0,5 10 20 5 0,5
Tonkwnii u oyeHb ToHKui | He nomyckaercs He nHopm 10 1,0

ONPEJEJIEHAE HACBIITHOHN IIJIOTHOCTH IMECKA BO
BJAKHOM COCTOAHUH
Leab pabdorbl — O3HAKOMUTBCS C METOJOM OIPEJEIICHUS HACBIITHON

IINIOTHOCTH IICCKaA.

CpeacTBa KOHTPOJIAA U BCIIOMOraTeJibHOEe 000py/10BaHHUe
- Becel mo I'OCT 23711, T'OCT 24104,
- COCyl MEpHBIN IWIMHJIPUYECKUN METAIIIMYECKU BMECTUMOCThIO 10

1(@wu h234 mm);

- nuHenka Mmetaiummueckad mo 'OCT 427.



BrinosiHenune padoTbl

PaGota BrinonHseTCs 3BeHbsIMU 110 4-5 yenoBeka. [lepBoe 3BeHO onpeenseT

HACBIMHYIO MJIOTHOCTh 00OTaIlleHHOTO 1ecka. BTopoe 3BeHO — peyHoro mnecka.

ITopsinoK BBINOJIHEHUSA

1. B3BecuTh MEPHBIN HWIMHAP BMECTUMOCTBIO 1 1.

2. Hacematk B cocyz necok ¢ BbICOThI 100 MM OT BEpXHETO Kpasi HUIMHAPA 10
oOpa3oBaHus HaJl BEpXOM LUIMHApPa KoHyca. Konyc 6e3 yruioTHeHus rnecka
CHHUMAIOT BPOBEHb C KpasiMU COCYy1a METAJNINYECKON JIMHEUKOM.

3. B3Becutb cocys C IECKOM.

ObOpaboTka pe3yabTaTOB
HaChIMHYI0 ITOTHOCTB T1ECKa B KI/M® BBIYUCIISIOT 110 (hopMYIIe:

pr=( my-m)/ V, rae

m- Macca MEpHOTO COCY/Ia, KT;
m;- Macca MEpHOTO COCY/a C MECKOM, KT;
V — o6beM cocyna, M.
OmnpeneneHrue HACBITHOMW TUIOTHOCTH TIeCKa IPOM3BOIAT JBa pas3a, MPU 3TOM
KaXIbIH pa3 0epyT HOBYIO MOPIIMIO MECKa.

Ilo oxoHYaHMM MCOBITAHUU ACJIacTCsa BBIBOJ O HAChIMHOM IIIOTHOCTH B
3aBUCHUMOCTH OT BHJa IICCKA.

OITPEAEJIEHUE 3EPHOBOI'O COCTABA U MOAYJIA
KPYIIHOCTH
Iear padorbl — O3HAKOMHUTBCS C METOIOM OIPEIEICHUS 3E€PHOBOIO

COCTaBa IICCKa.

CpeacTBa KOHTPOJIAA U BCIIOMOraTeJibHOEe 000py/10BaHHUe
- Bechl mo I'OCT 23711, TOCT 24104;
- Habop cut nmo 'OCT6613 ¢ cetkamu 1,25; 0,63; 0,315; 0,14 u cuta ¢
KpyriibiMu oTBepetusimu 10; 5; 2,5 mm.

Boinosinenune padoTbl

PaGota BrinonHseTCs 3BeHBbsIMU 110 4-5 yenoBeka. [lepBoe 3BeHO onpeenseT
3epHOBOM cocTaB 00OTalIeHHOTOo Mecka. BTopoe 3BeHO — peyHoro mnecka.

3EpHOBOM COCTaB OMNPENEIAIT IYTEM pacceBa BBICYLIEHHOTO TECKAa Ha
CTaHJAapTHOM HabOpe CUT.
ITopsa0oK BBINIOJHEHUS

1. B3Becutsb 2 KT BHICYIIEHHOTO HEMPOCESIHHOTO MECKA.
2. ITpocenuts ero uepes cuta ¢ KpyribIMU OTBEpCTUSIMU Juamerpamu 10
U5 MM.

3. B3Becuth octatku Ha cutax 10 1 5 mm.



Boruncnuth copepxaHue B mnecke (pakuud TpaBHs C pa3MepoM
3epeH oT 5 n0 10 mm (I'ps) u cB.10mMmm (I'pp) B mpoueHTax mo macce Mo
dbopmynam:

Fp10= M]()/ M*IOO;

I'ps=Ms/ M*100; rae
My — OCTaTOK Ha CHUTE C OTBEpCTUSIMU AuaMeTpoM 10 mwm, T;
M5 — ocTaToOK Ha CUTE C OTBEPCTUAMHU AuaMeTpoM 10 mm, T;
M - macca npoOsl, T.

4. W3 4vactu mpoObl Mecka, MPOIICANIET0 4Yepe3 CUTO C OTBEPCTUIMHU
auaMeTpoM 5 MM, otoOpaTh HaBecky maccoit 1000 r (1kr) mis ompeaesieHus
3€pHOBOI0 COCTaBa IecKa.

5. Tlpoceuth 1 Kr mecka uepe3 HAOOp CUT C KPYIVIBIMU OTBEPCTHUSMHU
nuametpom 2,5 mMm u cetkamu Ne 1,25; 0,63; 0,315; 0,14.

[IpocenBanre MNPOM3ZBOASAT MEXAHWYECKUM WM PYYHBIM CIIOCOOAMHU.
[Ipo10MKUTETLHOCT,  MPOCEUBAHUS  JOJDKHA OBITh  TakoW, 4TOOBI TIpHU
KOHTPOJLHOM MHTCHCUBHOM PYYHOM BCTPSXWBAHHHM KaXKIOTO CHTAa B TeUYCHHE |
MUHYTBI yepe3 Hero mnpoxoauwino He Oonee 0,1 % oOmield maccsl mpocernBaeMoi
HABECKHU.

I[Ipy pydyHOM TMpOCEMBAHUU  JOMYCKAETCS  OMNPENENATh OKOHYAHHUE
MPOCEUBAaHMsI, WHTCHCHUBHO BCTPAXMBAs KaXJI0€ CHUTO HaJa JUCTOM OyMarwu.
[IpocemBanne CUMTAIOT 3aKOHYEHHBIM, €CJIM TMPH OTOM TMPAKTHYECKU HE
HaOJII0/1aeTCs MaJeHre 3epeH TMecKa.

O0OpaboTka pe3yabTATOB
ITo pe3ynbpTaTaM NpOCEUBAHUS BHIYUCIISIOT!
- YacThI OCTAaTOK Ha KaxaoM cute (a; ) B % 1o dhopmyie:
a;=m; / m * 100, roe
m; — Macca OCTaTKa Ha JIaHHOM CHTE, T;
m — Macca IIpoCceruBaeMoi HaBECKH, T.
- TIOJHBIN OCTaTOK Ha KaxJoM cute (A; )B % 1o dhopmyre:
A= ayst a5 + ag63 + 29315 + . . ta;, 1€
d25 A125, 40,63, 40,315 - - -di -~ HACTHBIC OCTATKHU Ha COOTBCTCTBYIOIUX CUTAX.
- Moaynb KpymHocTtH mecka (My) 0e3 3epeH pa3MepoM KpyIlHee 5 MM IO
bopmyie:
M. = (Az5t Aqps + Aggs + Ag3is T Ag14)/ 100, T
Ass Ailss Aoes, Aosis, Ap14a— IOTHBIE OCTATKU HA COOTBETCTBYIOIUX CUTAX.

PesynbTaT onpezaeneHust 3¢pHOBOIO cOCTaBa Mecka oGOpMIIIIOT B Tabiuie
WU u300paxarot rpaduuecky B BUAE KPUBOM MPOCEUBAHUS.



Tao0muna 3

Ne cuta OcraTok Ha Ocratku Ha cuTax, %
CUTaXx, I YaCTHbIC HOJIHbIE

2,5 mjs a s Ass

1,25 mi»s a1,25 A1,25
0,63 Mo.63 40,63 Ao63

0,315 Mo.315 0,315 Ao3i15
0,14 mo. 14 0,14 A0,14
JIHO M0 a o Ao

Ilo okoHYaHUMM MCHBITAHUN ACIacTCA BbIBOJA O 3CpHOBOM COCTABC B
3aBUCHUMOCTHU OT BHUA IICCKA U €TI0 COOTBCTCTBUA HOPMATHUBHBIM NOKYMCHTAM.

ONPEAEJEHUE COAEP) KAHUSA I''IMHbBI B KOMKAX
IHenb padoTbl — 03HAKOMUTHCS C METOJIOM OIPEAEIICHUS COAEpPKaHUA

IJIMHBI B KOMKax B TIECKE.
CpeacTBa KOHTPOJIAA U BCIIOMOraTeJibHOEe 000py/10BaHHUe
- BECHI;
- IKaQ CyMMIbHBIN;
- cuta ¢ ceTkor Nel,25 u KpyriibIMH OTBEPCTUSIMUA TUAMETPOM 2,5 MM;
- mynia muHepanoruueckas no I'OCT25706-83;
- UIJIa CTaJbHAs.

Brinosinenune padoTbl
Pabota BeimosiHsIETCSl 3BeHbAMU 110 4-5 yenoBeka. [lepBoe 3BeHO ompeaenser
TJIMHY B KOMKaX B 00OTalieHHoOM necke. BTopoe 3BeHO — B PEUYHOM IECKe.
ConepxaHue TJIUHBI B KOMKax ONPEACNSAIOT MyTeM OTOOpa YacTHII,
OTJIMYAIOMIMXCS OT 3€PEH MECKa BA3KOCTHIO.
ITopsa0oK BBINIOJHEHUS

N3 ananutudeckoi npooOsl necka, MPoCESIHHON Yepe3 CUTO ¢ OTBEPCTUIMU
5 MM U BBICYIIEHHOH N0 TOCTOSHHOW Macchl OepyT He MeHee 100 r mecka.
PacceuBatoT Ha cutax nuamerpoM 2,5 MM U ¢ ceTtkoil Nel,25. U3 monydeHHBIX
(dbpakiuii mecka oTOUParOT HABECKHU MAaCCOM:

5,0 T — dpakiuu cBoIle 2,5 MM 10 5 MM;
1,0 r — dpakuuu ot 1,25 1o 2,5 mMm.

Kaxnayio HaBecKy ImecKa BBICHIIAIOT TOHKUM CIIOEM Ha CTEKJIO WU
METAJTUYCCKUM JTUCT U YBIKHSIIOT MIPU MOMOIIU NUNETKH. V3 HaBecku cTaabHOU
WIJI0M BBIACISIOT KOMKH TJIMHBI, OTJIWYAIOUIMXCS BS3KOCTBIO OT 3€pEH IECcKa,
MIPUMEHSISI B HEOOXOAUMBIX cllydasx jymy. OcTaBIInecs Mociie BbIICISHUS] KOMKOB
3€pHa IMeCKa BHICYIIMBAIOT JI0 MTOCTOSHHON MAaCChI U B3BEIIMBAIOT.

OoOpaboTka pe3yabTaTOB
CopeprxaHue TIUHBI B KOMKax B KakJ10i HaBecke necka ([, s , ['11,5) B %
OTIPEEIISIIOT 10 (popmyam:
I'n 2,5 =( m-ml) /m* 100 .
r.]'ll,zs =(m2-m3) / m *100 , TC



m, m; — Macchl HABECKH NeCKa PpaKMu COOTBETCTBEHHO Ha cute ¥ 2,5 MM U
Ne 1,25 MM 10 BBIJICICHUS TJIMHBI, T
m;, m3 — Macchl 3€peH Mecka (Qpakiuu COOTBETCTBEHHO Ha cute O 2,5 MM u No
1,25 MM nocnie BblI€NICHUs TJIUHBI, T;
Copepsxanrue KOMKOB ITHHBI B 1ipoOe necka (') B % Boraucistor no gopmyiie:

I'm= (rﬂz,s*az,s + r.]'l],zs*a],zs) /100 , A€

a,.5; a1 25 — YaCTHBIE OCTATKU B % M0 MAacce HAa CUTaxX C OTBEPCTUAMM pa3MepoM 2,5
u 1,25 MM, BBIYUCIICHHBIE TPHU OMNpPEACIICHUH 3EPHOBOIO COCTaBa M MOAYJISA
KPYIHOCTH.

Ilo oxoHYaHWMM WCHOBITAHWN JOElaeTCd BBIBOA O COOTBETCTBHHU IIecKa
HOPMATHBHBIM JIOKYMEHTaM [0 COJICP>KaHUIO TJIMHBI B KOMKaX.
ONPEJAEJEHUE COAEPXAHUSA IIBIJIEBU/JHbBIX U I'NIMHUCTBIX
YACTHUII (MeTOox OTMYYHBAHHUSA)
Heabr paGoTbl — O3HAKOMUTHCA C METOJIOM OIPEACICHUSA COAEpKaHUS

IBUICBUIHBIX U I'NTMHHUCTBIX 4aCTHUIl B IICCKC.

CpeacrBa KOHTPOJISI U BCIIOMOTraTeJibHOE 000py/10BaHHe
- BECHI
- wKad CyIIMIbHBIH,
- IWIMHApHUYECKoe BeApo BbicoTOM He MeHee 300 MM ¢ cuhOHOM MM COCY[T
Uil OTMYYMBaHHUS MECKa.

Boinosinenune padoTbl

Pabota BeImosiHsIETCSl 3BeHbAMU 110 4-5 yenoBeka. [lepBoe 3BeHO ompesaenser
CoJiep>KaHMe TMBIJICBUIHBIX U TJIMHUCTBIX YaCTHUI] B 00OTaIeHHOM Tecke. BTopoe
3BE€HO — B PEUYHOM IIECKE.

ConepxaHue MbUICBUIHBIX U TTIMHUCTBIX YaCTUIL ONIPEIEISIOT IO H3MEHEHUIO
MaccChl MecKa Mocjae OTMYYHMBaHUS YaCTUIl KPYMHOCTHIO 710 0,05 mMM.

ITopsa0oK BBINIOJHEHUS
B3sate HaBecky mecka maccoit 1000T BBICYIIEHHOTO 10 MTOCTOSSHHOW MAacChI
U MPOCESHHOTO 4Yepe3 cuTo ¢ ¥ 5 MM. [lomecTuTh ero B MWJIMHAPHUUYECKOE BEIPO U
3aJIUTh BOJOM TakK, YTOOBI BEICOTA CJIOS BOJBI HAaJ IECKOM Obula okojo 200 M.
3anuThlii BOJOM BBIIEPkKATh B TEUCHHE 2 YacOB, MOTOM TIIATEIbHO MEpeMeliaTh
HECKOJIBKO pa3, OTMbIBas €ro OT MPUCTABIIKNX K 3€pHaM TIIMHUCTHIX yacTull. [locie
ATOTO COAEPKUMOE BeJlpa CHOBA YHEPTUYHO MepeMelIaTh U OCTABUTh B MOKOE Ha 2
MuH. Uepes 2 muH. CIMBaIOT MOJYYEHHYIO MPU MPOMBIBKE CYCIICH3HUIO, OCTaBJISS
€e cIIoi Haja meckoM BhICOTOM He MeHee 30 mMM. 3aTeM IIeCOK CHOBa 3aIMBAIOT
BOJOM, TaK, 4TOOBI BBICOTA CJIOS BOJBLI HajJ meckoM Obnia okoiio 200 mwM.
[IpoMBIBKY Tilecka B TakO# IMOCIEIOBATEIBHOCTH MOBTOPSIOT O TEX MOp, TOKa
BOJIa TIOCJI€ IPOMBIBKH CTAaHET MIPO3PAYHOM. [Tocne oTMyunBaHUs MPOMBITHIN
MEeCOK BBICYIIIMBAIOT JIO TOCTOSTHHOM MacChl U B3BEIIIMBAIOT.
OoOpaboTka pe3yabTaTOB

ConepxaHue B MECKE OTMYYMBAEMBIX MBUICBUJIHBIX W TJIMHUCTBIX YaCTHIL
(ITyry) B % O Macce BBIYUCIISIOT O (popMmyie:
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IIyr= (m-my; )/ m * 100 , e
m — Macca BBICYIICHHOW HaBECKH 10 OTMYYUBaHUS, T;
m; — Macca BBICYIIIEHHOW HaBECKH MOCIIe OTMYYUBAHMUS,T.
I[Io OKOHYAaHMM WCHBITAHUNW [JEJIA€TCS BBIBOJ O COOTBETCTBHH IIE€CKa
HOPMAaTUBHBIM JIOKYMEHTaM IO COJICPKaHUIO TTBUICBUIHBIX U TJIMHUCTHIX YaCTHII.

ONPEJEJIEHUE HAJINYUS OPTAHUYECKHUX NMPUMECEN
Ienb padoTbl — 03HAKOMUTHCS C METOJIOM OIPEAEIICHUS COAEpPKaHUA

OPraHnv4CCKHX HpHMCCCﬁ B IICCKC.

CpeacTBa KOHTPOJIAA U BCIIOMOraTeJibHOEe 000py/10BaHHUe

- BECHI,

- (orokonopumerp ®IK —56 M mnu cnekpodorometp CD-4, wiu apyrue
aHAJIOTUYHBIE TIPUOOPHI,

- IWIMHAPHl CTEKISHHbIE BMECTHUMOCTHIO 250 M H3 MPO3payHOro
6ecuetHoro crekia ( BHyTp. 36-40 mm) o I'OCT 1770,

- OaHs BOJIsTHAS,

- HaTpus ruaApookuck (Hatpuit ruapokcun) no 'OCT 4328, 3% pacTsop,

- TAHWUH, JIBYXIIPOLEHTHBIA DPAaCTBOP B OJAHOMPOIICHTHOM ATAHOJIE.

BrinosiHenune padoTbl
Pabota BeimosiHsIETCSl 3BeHbAMU 110 4-5 yenoBeka. [lepBoe 3BeHO ompesaenser
coJiep>KaHKMe OpraHUYeCKUX MpUMeced B 00oraieHHoOM Tecke. Bropoe 3BeHO — B
PEYHOM TIECKE.

Hanuume copepkaHusi OpraHUYECKUX TpUMece (TyMYCOBBIX BEIIECTB)
OTPEJIENSIIOT CPaBHEHUEM OKpacKd MLIEJIOYHOrO pacTBOpa Haja MNpoOoW mecka c
OKpPACKOM 3TajoHa.

ITopsa0oK BBINIOJHEHUS
N3 ananmuTruyeckoil mpoObI TMecKa B COCTOSHUU €CTECTBEHHOM BJIAXKHOCTHU
B3sTh HaBecky 250 r. IIpUroToBUTH ATaTOHHBIN pacTBOp, pacTBopsis 2,5 mia 2%
pactBopa TanuHa B 97,5 mu 3% pacTBopa ruapookcua HaTpusi. [IpuroToBiaeHHbIN
pacTBOp nepemMeniaTh U OCTaBUTh Ha 24 yaca.

Onrtuueckass  IUIOTHOCTh ~ pacTBOpa  TaHWHA,  ONpejaeiseMas  Ha
dboTokoOpUMeETpe WIHM criekTpogoToMeTpe B obnactu aiauH BoH 450-500 HM,
noJpkHa coctaBiaTh 0,6-0,68.

MepHbIii THJIUHIP BMECTUMOCTHIO 250 MJI 3alOJIHUTH MECKOM JI0 YPOBHS
130 mi1 u 3amuTh ero 3% pacTBOPOM TUAPOOKCHAA HAaTpus A0 ypoBHsA 200 mil.
ConepxxuMoe  IMWIMHApPA TiepeMeniaTh W OCTaBUTh Ha 24 dYaca, TOBTOPUB
nepeMeniuBaHue uyepes3 4 daca 1ocje MepBoro rnepeMelinBaHus, 3aTeM CPaBHUTH
OKpacKy >KUJKOCTH, OTCTOSIBITUNCS HaJ MPOOOH, ¢ IIBETOM 3TaJOHHOTO pacTBoOpa
WJTU CTEKJIOM, IIBET KOTOPOT'O UJICHTHUYEH I[BETY ATAJIOHHOTO PacTBOpA.

[lecok cuuTaeTcs MPUTOIHBIM JJIsI UCTIOIB30BaHUs B OETOHAX U pacTBOpaXx,
€CJIM JKUJKOCTh HaJl MpoOoil OecuBeTHa MM OKpalleHa 3HAYUTENbHO clabee
ATAJIOHHOTO PAacTBOPA.
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[Ipy oxpacke XUAKOCTH OJMHAKOBOM WM OoJjiee TEMHOM, YeM IIBET
ATAJIOHHOT'O pacTBoOpa, HE00X0IUMO MPOBECTU UCTIBITAaHUS B
CHELMATIN3UPOBAHHBIX J1a00paTOPUSIX.

Tabnuua 4

OKpaCKa pacTBopa IIpurogHocTh necka

OT npo3pavHoOii 10 CBETIIO-KENTON [Ipuroaen ass 6eToHa B OTBETCTBEHHBIX
COOPYKEHUAX

SApko xenras IIpuronex

XKento- kpacHas IIpurogen Wit  MaJOHANPSKEHHBIX
KOHCTPYKLMHI

KopununeBo-kpacHas cBeTiias He npuronen

KopnuneBo-kpacHas He npuronen

Ilo oxoHYaHMM UCIBITAHUN ACJIaCTCA BBIBOJA O COOTBCTCTBHHM IICCKA
HOPMATUBHBIM JOKYMCHTAM 110 COACPKAHNIO OPTraHUYICCKUX HpHMeCCﬁ.

IHPAKTUYECKAS PABOTA Ne2

Pacuyert cocTaBa MeJIK03ePHUCTOr0 0€TOHA M €ro IKCIePUMEHTATbHAS
npoBepKa

Beenenue

Pacmupenne o0nacTu MpUMEHEHUs necyaHbiX OETOHOB CBSI3aHO C
pa3pabOTKOW HOBBIX TEXHOJOTUW, HCHONB3YIOMUX A(P(PEKTUBHBIE METOIbI
MOATOTOBKHU BSDKYIIETO, NEPEMEIIMBAHUSA W YIUIOTHEHHs. CBOHCTBA MECUYAHBIX
OETOHOB, M3rOTABIMBAEMBIX IO pa3HbIM TEXHOJOTHUSIM, B TOM YHCIE HX
MPOYHOCTHBIE M Je(POpPMATHUBHBIE XapPaKTEPUCTHUKHU, B 3HAUUTEIBHOM CTENEeHU
pasHATCs. YKa3aHHbIE MOJOXKEHMSI CYHIECTBYIOT M B TSXKEJIOM OETOHE, HO s
MeCYaHOTO OHMU YCYTYOJIsieTcsl HIMPOKUM JAuana3oHoM YI000yKiIaJblBa€MOCTH,
UCIIOIB3YEMBIX CMECEH — OT MOABMKHBIX JO CMECEH, MKECTKOCTb KOTOPBIX
npesbimaer 120 ¢ mo 'OCT 10181 u He MoXeT ObITh OLEHEHA CTaHAAPTHBIMU
METOJaMU U3MEPEHHUS.

Tak xak necyanbie 6€TOHBI 00J1aJJal0T TOBBIIIEHHON MPOYHOCTHIO TP U3THUOE,
TO YaCTO UX MCIOJB3YIOT IIPU NPOU3BOACTBE JTOPOKHBIX U3JIENUNA (TPOTyapHBIE U
JIOpOoKHbIE TUINTHI). K TakuM u3ienusiM npeabsBIsIIOTCS BHICOKKE TPeOOBaHUS IO
MOPO30CTOMKOCTH. OIHMM W3 MyTEHd MOBBILICHUS MOPO30CTOMKOCTH TaKHUX
OCTOHOB  sIBJISETCS HCIIOJIb30BaHuE BO3JyXOBOBJEKAIOIUX  J00ABOK.
BoznyxoBoBinekaroniye 100aBKH TNpeaHa3HAYeHbl I BOBJICUYEHHUS B OCTOHHYIO
CMECh 3a/IaHHOTO 00bEMa BO3JyXa U CO3[IaHUS B 3aTBEPIAEBLIEM OETOHE CUCTEMBI
3aMKHYTBIX 1 PABHOMEPHO PacCIpe/IeNIEHHbIX 10 BCEMY 00bEMY BO3AYIIHBIX OP.

Bo3nyx, BOBi€UYEHHBIH B pacTBOp WJIM OETOH MpPH IMOMOIIM CHEIHUATBHBIX
MTOBEPXHOCTHO-AKTUBHBIX BEIIECTB, SBIAETCSA IOJE3HBIM KOMIOHEHTOM. OTOT
BO3JyX CJIIENYET OTIMYATh OT CIIy4allHO 3aXBAYEHHOIO 3alllEMJICHHOTO BO3IYyXa.
OH oTiIMyaeTcs MO BEJIMYMHE 00pa3yeMbIX BO3JYIIHBIX MOP: MOPBI OT BOBJICYEH-
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HOT'O BO31yXa UMEIOT pasmep nopsanka 0,05 cm, a ciry4ailHO 3aXBa4eHHBIN BO3AYyX
o0Opa3yeT 3HAYUTEIbHO OOJBIIME MOPbl — IOYTH TaKWE K€, KaK PaKOBUHBI Ha
noBepxHoctu OetoHa. I[losTomy Hanmuume B OETOHHOW CMeCH CIydyailHO
3aXBaYE€HHOTO BO3[yXa MOXET MPHUBECTH BIIOCIEICTBUM K JAedeKkraMm Bcel
KOHCTPYKLIMHM, T.€. B 3TOM CJlydyae HYKHO PYKOBOJCTBOBATBHCS IIPABWIOM: YEM
MEHBIIIE CO/IEP KAHNUE BO3JyXa B OETOHHON CMECH, TEM JIy4lle.

Bo3znyxoBoBnekaronue 100aBKM BBOASTCS B CMECh HENOCPEICTBEHHO IIpU €€
[IepeMELIMBAaHNNA WM B LEMEHT B OIpeAcieHHOM nponopuuu. Ha npakrtuke
HEOOXOAUM CTPOTHUH KOHTPOJb 3a JTO3UPOBKOH BO3yXOBOBJIEKAIOIINX J0OABOK,
TaK KaK TOJBKO IPU ONPEIEICHHOM KOJMUYECTBE BOBJICYECHHOI'O BO3/1yXa MOKHO
MOJIYYHUTh JIOJTOBEYHBIA U MOPO30CTOMKHM pacTBOP U OETOH.

Oco0y10 BaXHOCTb PETYJISPHBIA KOHTPOJIb BO3yXOBJI€UEHUs] OETOHHOW CMEeCH
MMEET B THMAPOTEXHUYECKOM, IOPOKHOM CTPOUTEIBCTBE U IPU CTPOUTEIILCTBE
B3JIETHO-TIOCAIOYHBIX MOJ0C. IMEHHO B 3TUX 00JACTAX UCIOJIb30BaHUs OETOH MPU
JKCIUTyaTallu¥, KpPOME BBICOKHX CTaTHUYECKMX M JIMUHAMHUYECKUX Harpysox,
IIOABEPraeTCcs JUIMTEJIBHOMY BO3JCUCTBUIO OTPULATENIBHBIX TEMIIEpaTyp W
IIOIIEPEMEHHOMY 3aMOPA)KMBAHUIO U OTTAaUBAHUIO.

JIJisi TOPOXKHBIX U a’pOAPOMHBIX MOKPHITUNH OOBEM BOBIIEYEHHOTO BO3AyXa B
OETOHHOM CMECH JI0JIKEH COOTBETCTBOBATh yKa3aHHOMY B TaO. 1.

Tabnuua 1

KoHCTpyKTUBHBIN CJI01 O0beM  BOBJIEUEHHOTO  BO3JyXa B

TTOKPBITHUS OetoHHOM cMmecH, % I OeToHA
TSIKEJIOTO MEJIKO3EPHUCTOTO

OnHOCIIONHBIE W BEPXHUM 5-7 2-7
CJIOM ABYXCJIIOMHBIX HOKPBITUN

Huxunit CJI01 3-5 1-12
JIBYXCJIOMHBIX TOKPBITHI

JInst TUAPOTEXHUYECKUX COOPYKEHUM C HOPMUPOBAHHOM MOPO30CTOMKOCTBHIO
F200 wu Bplle, SKCIUIyaTUPYEMBIX B YCIOBHUSX HACBIILICHUS MOPCKOM WU
MUHEpaIM30BaHHOW BOJOW, 00BbEM BOBJIECYEHHOTO BO3JlyXa B OETOHHOW cMmecu
JOJDKEH COOTBETCTBOBATH, YKA3aHHOMY B Ta0JI. 2.

Tab6aura 2
MaxkcumaibHast OO0BeM BOBIIEUEHHOT'O BO3/lyXa B OCTOHHOM CMeCH,
KPYITHOCTb % nipu B/L]
3aITOJTHUTEIIS, MM menee 0,41 0,41-0,5 ooiee 0,5
10 2-4 3-5 5-7
20 2-4 4-6
40 1-3 3-5
80 1-3 2-4

OO0BbeM BOBJIEUEHHOT'O BO37yXa B OCTOHHBIX CMECSX IJii OETOHOB MOCTOBBIX
KOHCTPYKIIMI C HOPMUPOBAHHOW MOPO30CTOMKOCTHIO MMPUHUMAIOT 110 CTaHJapTaM
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U TEXHUYECKUM YCIOBHMSIM Ha OETOH KOHCTPYKIIMM KOHKPETHOTO BHJa, OH HE
JOJKEH MPEBBIILIATH, Yo:

- 2-5 - 111 MOCTOBBIX OETOHHBIX U KeJIe300€TOHHBIX KOHCTPYKIIUH;

- 5-6 - IS MOKPBITUI IPOE3KEN YACTU MOCTOB.

1. IToxGop cocTaBa mec4aHOro 6eTOHA U
OLICHKA BO3YXOBOBJICYeHHsI 0ETOHHOMH CMeCH
1.1 IToxOop cocTaBa mec4aHoOro G€TOHA ¢ BO31yXOBOBJEKAK IIUMU
Ao0aBKaMu

CoctaB mecuaHoro OeToHa TpU pErjJaMEHTUPYeMOM KO3 uULIUEeHTe
ymnotHeHust K >0,97 nonbupaercs B cienyroneM nopske.

Omnpenensiercs npeaBapurenbHas enuunHa LI/B (puc.1) u opueHTHpOBOUHBIN
pacxon Bsxymero L[ B kr/m’ (puc.2). Ilo npusaTeiM 3Hauenusm L[ u IU/B
YCTAHABIMBAETCS KOJTHYECTBO [[EMEHTHOTO TecTa Vi, (I/M’) M pacxox mecka I1
(xr/m’) o popmyiam (1) u (2).

1 1
Vl,;m _U(Z+ U"‘B)’ (1)

3
TJI€ Y, Y — IVIOTHOCTh LIEMEHTA U IeCKa, KI/M’.

R, MIla
65
500
55
45
400
35
25
15
360 400 440 480 520 560 600 640 680
U, kr/m?
K>120 — e e K<40c, OK=l-4cwm O O O| KPYMIHHEM TIEeCOK

Puc.1. U3menenne npounoctu 0erona or LI/B

N3roraBnmuBaroT OETOHHYIO CMECh NPUHATOIO coctaBa W 1o dopmyne (3)
onpenesstoT Kodddumment ymiorHeHust Ky, JOCTUTHYTHII B KOHTPOJIBHBIX 0OpasIax:

Ky=v¢/vr, €)
IJIe Vg — IUTOTHOCTb YIUIOTHEHHO# GETOHHOM CMECH, KI/M ;
v,=(LHII+B)1000 - MWIOTHOCTH GETOHa, KI/M .
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Hcnonb3oBanue BO3YXOBOBJIEKAIONIEH 100aBKM MPHUBOJIUT K YMEHBIICHHUIO
BojionoTpeOHoCcTH Ha 3-7%.

[ToaTOMYy M3MEHSIETCS pacXxo]l BOJbI

B1=k1 ‘B ) (4)

rne  k; — kodpduuumeHT  yudTHIBAOMIMKA  BIMsSHUE  J00aBOK  Ha
BojionoTpeOHOoCTh. Hanpumep, ecinu cHm>keHUE BOAONOTPEOHOCTH cocTaBiseT 5%,
to k;=(100-AB)/100=0,95.

3aTeM pacCUUTHIBAEM PACXO]l LIEMEHTA

I[,=B, : B/ ®)
R, MTlla
65
500
55
45
400
35
25
15
360 400 440 480 520 560 600 640 680
U, kr/m?
K>120 — e e K<40c, OK=l-4cwm O O O| KPYMIHHEM TIEeCOK

Puc. 2. Onpenesienne pacxojia eMeHTa

Jlanmee paccYMTHIBAETCS T03MPOBKA BO3TYXOBOBJICKAIOIICH TOOABKH.
Hanpuwmep, nozuposka nodasku CHB cocrasnser 0,01%, Torma
J =11, - 0,01/100. (6)

1.2. MeTons! onpenesieHnst 00beMa BOBJICYEHHOI0 BO3yXa B 0€TOHHOI cMecH
a) Meroauka 'OCT 10181-2000. Cwmecu GeToHHbIE. METOIbI UCTIBITAHUA.

OObeM BOBJIICUECHHOTO BO3JyXa B CMECH Ha IUIOTHOM 3allOJIHUATENE
ONpeNeISIIOT O0OBEMHBIM WM  KOMIIPECCHOHHBIM ~METOJOM (TIpH  TTOMOIITH
obbemomepa (puc.l) wam mopomMepa COOTBETCTBEHHO), a Ha IOPUCTOM
3aIlOJIHUTEIIE - TOJIBKO 0OBEMHBIM METO/IOM.
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[

Puc. 1. O0bémomep:
1 - MeTanuyeckas MIACTUHA; 2 - OTPAHUYUTEIIH; 3 - CTpEIIKa; 4 - e,
5 - NpUrpyxaroiui myaHcoH; 6 - MUIMHIPUYECKUN COCY

BmectuMocTh numuHaApUYecKoro cocyaa ooremMomepa (puc.l) ycraHaBiIuBaOT
B 3aBUCUMOCTH OT HaumOOJNbLIEH KPYMHOCTU 3epeH 3anoiHutens (<X 20 MM —
5000cm’, >40mMm - 10000 cm’). OTHOIIEHHE BBICOTHI COCYIA K €ro AHAMETPY
JIOJDKHO OBITEH OT 1 110 2.

[Ipurpy:xaromuii MyaHCOH 5 HYXHO HMCHOJb30BAaTh TOJBKO MPU HUCIIBITAHUU
OETOHHOI cMeCH Ha MOPUCTHIX 3aMOTHUTEIISIX.

Merannuyeckas miactuHa | JobKHA UMETh WUPHUHY 15 MM, TONIIUHY 5 MM,
PACCTOSIHME MEXJY OIPAHMYUTEISIMU JOJKHO OBITh PAaBHO HapyKHOMY AUAMETPY
cocyaa. Crtpenka 3 qiauHOW 22 MM JOMKHA MMETh KOHYcO00OpasHyio (opMmy C
OCTPBIM KOHIIOM.

I'padyupogka o0vemomepa

['panynpoBka oObeMOMepa 3aKIIOYAETCS B YCTAHOBJICHUH 00beMa €ro cocyja
(mocTosiHHOM 0OBEMOMEpA).

Ha nycrol UIMIMHAPUYECKUH COCYJ YCTAaHABIUBAIOT METAJJINYECKYIO
IJJACTUHY CO CTPEJIKOM W HaMBAIOT BOAY N0 TE€X MOp, MOKA €€ MOBEPXHOCTh HE
MPUIET B CONPUKOCHOBEHHE C OCTPUEM CTPEJIKH, UYTO (PUKCUPYIOT MO MOMEHTY
CONPHUKOCHOBEHHUSI OCTPHSI CTPEJIKU C Er0 OTPAKEHUEM B BOJIE.

[ocrosiHyt0 00BEMOMEpPA V) BBIUUCIISIOT O (PopMyIie

V="
0~ 0 ) (7)
8
TJIe M, - Macca BJIMTOM BOBI, T, ONpe/iesisieMas ¢ MOTPeIHOCThIO He bonee 1 T
Py - IUTOTHOCTB BOJIbI, IPHHAMAaeMast paBHoii 1,0 r/chr.

Ilpogedenue ucnvimanusn

Ha nBa ompenenenus oroOpaTh npoOy OETOHHONW CMeCH B KOJUYECTBE HE
MeHee 3,5 JTUTpPOB.

OrtoOparts HaBeCcKy OETOHHOM CMECH ,,, MAaCCOM, T, BBIYHUCIIIEMOM 110 (hopMyIie

16



Mey = Pen Veu, (8)

TJIE Py — IVIOTHOCTH OETOHHOM CMECH, T/CM’;

Ve — 00BEM cMecH B YIIOTHEHHOM COCTOSHUM, TPHUHUMaeMblii paBHbM 0,3
00BbEMa LIMIIMHIPUUECKOTO COCYIa

3Hast 00BEM IIMHIPUYECKOTO COCY/Ia U €ro AMaMETpP, BBIYUCIUM BBICOTY B COCY/IE,
COOTBETCTBYIOIYIO 00bEMY OETOHHOM CMECH.

h=V/#¥, ©)

BHyTpy uumnamHApa MO €ro BBICOTE JeJaeéM OTMETKY Ha pPacCUUTaHHOM
PAcCTOSIHMM OT JIHA, KOTOpasi COOTBETCTBYET HEOOXOAUMOMY 00BEMY OETOHHOMU
CMECH.

HaBecky O€TOHHON cMecH MOMECTHTh B COCYJ 00bEMOMEpa U YIUNIOTHUTH IO
I'OCT 10180 o oTMETKH.

[Ipu nonBmwxHOCTH OeToHHOW cMecu Oombuie 10 cM ee  YIIOTHSIOT
IITHIKOBAHUEM CTaJbHBIM CTEPKHEM JUAMETPOM 16 MM ¢ 3aKpyTJI€HHBIM KOHLIOM.
Yuciio HaXUMOB CTEpPXKHS PACCUMTHIBAIOT U3 YCIOBHUS, YTOOBI OJUH HAXKUM
npuxommics Ha 10 cM® BepXHel OTKPHITOH moBepxHOCTH obpasua. IlIThikoBaHMe
BBITIOJIHSAIOT PABHOMEPHO T10 CIIUPAJIA OT KpaeB (hOPMBI K €€ CepeIuHE.

[Tpu nonBmxHOCTH OeTOHHOU cmecu MeHee 10 cM oOBeMoOMEp C YIIOKEHHOMN
O0eTOHHOI cMechlo (TMOcie IITHIKOBaHMWS) YCTAHABIMBAIOT Ha JIaOOPATOPHYIO
BUOPOILJIOIIAAKY U  JIOMOJHUTENBHO YIUIOTHSIOT, BHOpHUpYS [0 TOJHOTO
YIUTOTHEHUS, XapaKTepU3yeMoro IMpeKpalleHueM ocelaHus OETOHHOW cmecH,
BbIPAaBHUBAHUEM €€ MMOBEPXHOCTH, MOSBICHUEM Ha HEW TOHKOTO CJIO0S IEMEHTHOTO
TecTa U MPEKPAIEHUEM BbIJCICHHS MMY3bIPHKOB BO3/1YXa.

B o0BbéMomep ¢ HaBeckoil OETOHHON CMECH HAJIWTh B3BEHIEHHOE KOJIMYECTBO
BOJIbI (C TOTpenTHOCThI0 He Oosiee 1 1) oObéMoM B 1,5 — 2 pa3a OoJbIIUM, YeM
00BbEM UCTIBITHIBAEMOMN CMECH.

B teuenue 2-3 MHH TIIATENbHO NEpeMelniaTb OETOHHYIO CMECh C BOJAOHU
MeTauInyeckuM crepxkHeM. [locne mepeMemnBaHus CHSATh OOpa30BaBIIYIOCS B
cocyzie IeHy B Yally aHaJTUTHYECKUX BECOB.

[lepememiBanue W OTOOp TMEHBI TOBTOPUTH  HE MEHEE JBYX pa3 ¢
IIPOMEKYTKOM BPEMEHH 2-3 MUH.

B3Becuts cymMMapHyt0 Maccy MeHbl (171,,) TOTPEIIHOCTHIO He Oosiee 1T.

[locne mocnegHero CHATUS TEHBI HAa COCY/A YCTAaHOBUTh METAJIMYECKYIO
IUIACTHUHY CO CTPEJIKOW (Y4TOOBI OTrpaHUYMUTENId CONPUKACAIUCH CO CTEHKaMU
cocyza). 3aTeM MOCTENEHHO HEOOBIION CTpyel AOTUThH B COCYA BOIY A0 Te€X IMOp,
MOKa €€ MOBEPXHOCTh HE TPUJET B COMNPUKOCHOBEHHE C OCTPUEM CTPEIKH.
Onpenenuts Maccy (00bEM) HOTUTON B COCYA BOABI (Myegp0m). 11OCIE ITOTO
ONpEJeIUTh CYMMapHyl0 Maccy (00bEM) Bcell HaJIWTOM B COCyJ BOJBI C
MOTPEITHOCTHIO 10 1 T.

Oobpabdomka pe3ynomamos

ITopuctocte GetoHHOM cmecu V;, %, BbuucisaioT ¢ okpyrieHueM 1o 0,1 % mo
opmye

I/sz (VCM +m3' V0 '0)9 mn)/V(m’ (10)

IJe M, - Macca BCEH BIMTOM BOMDI, T
my - Macca OTOOpaHHOM TIeHBI, T.
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[lopucrocts OeTOHHOM cMecu BBIUMCIAIOT ¢ OkpyriieHueM a0 0,1%, xak
cpenHeapuMeTHIeCKoe 3HAUYCHHE pE3YJbTaTOB JIBYX OMNPEICICHUH W3  OIHOM
0TOOpaHHOM MPOOBI OETOHHOM CMECH, OTIIMYAIOLIMXCS MEXIy co0ol He Oosiee yeM Ha
20% cpenHero 3HaYCHUSI.

0) M3mepenne o0beMa BOBIICUEHHOIO Bo3ayxa B 0eTonHou cMecu cortacHo DIN EN
12350-7: 2000-11.

N3mepeHre OCHOBAaHO HA MPUHIIAIIC KOMIIPECCHOHHOW KOMIICHCAITUU JaBICHUS
Bo3ayxa. [Ipubop mMeeT kamepy, B KOTOPOH CO3TaeTCs HEKOTOpOe, 3apaHee
OTIpEJICIICHHOE JIaBJIicHUE. 3aTeM OTKPBIBACTCS NEPEIYCKHOW KiamaH, ¥ JaBJICHHC
MEXIy KOMIIPECCHOHHOM KaMepod W eMKOCThIO, B KOTOPOH HaXOIUTCS
UCIIBITBIBaEMas CMecCh, BbIpaBHUBaeTcs. Cojep)kaHue BO3AyXa OMPEIEISISTCS 10
CHI)KCHHIO HCIBITATEIbHOTO JAaBJICHUS HA OCHOBAaHWU TPaTyHPOBOYHBIX
COoOoTHOIICHUH. JlaHHBIN TPUOOp AT Pe3yJbTaT MCHBITAHUS 0€3 MPOMEKYTOTHBIX
BBIYHMCIICHUN ITyTEM CHSTHS TPSIMOro OTCYeTa IO IKaje MaHoMeTpa B % IIO
o0veMy. Cxema npubopa MpeacTaBIeHa Ha puc.2.

Y

T:\)PZT 77 //,/ fﬁ_z_{/l
Puc.4. CxemaTndeckoe npejcraBjieHue Npuoopa JJis onpeaeeHns oonLema
BO3/YXOBOBJIeUEeHHS 0€TOHHOW CMeCH:

1 - eMkxocTh IpuOOpPa; 2 - BepXHss CheMHas 4acTh Ipuodopa; 3 - BEHTHIH; 4 -
BO3JIYIIHBIN HACOC; 5 - MAHOMETP

Ilpogedenue ucnvimanusn

C ucnonbp3oBaHHEM MacTepka eMKocTh npudopa (1) 3anonHsercs GeTOHHON
cMecblo. HapyxHasi MOBEpXHOCTh M Kpash €MKOCTH TIIATEIBHO OYHILNAKOTCS OT
OCTAaTKOB O€TOHA C MCIOJIb30BAHMEM BJIAXKHOW MOYAJIKU WM BeTOIIH. BepxHss
yacTb npuodopa (2) oaeBaeTcs Ha HUKHIO U MPHU MOMOIIM 3aKUMHBIX YCTPOMCTB
MPOYHO COeAUHsIETCS ¢ HIKHEH. OTKpbIBatoTca 00a BeHTWIA (3) KpacHOTro IIBETa.
K onHOMy W3 3TUX BEHTWIEW MOJKIIOYAETCS IUIACTUKOBAs €MKOCTh C BOJOH, U
yepe3 TpyOOuKy (3a CUET HaJlaBIMBaHMs Ha 3Ty €MKOCTh C BOJIOM ) OCYLIECTBISETCS
HaIoJIHeHHEe MpuOopa BOJOW CHU3Y A0 TeX MOp, [TOKa OHA He OyJeT BBIXOJUTH 0€3
My3bIPHKOB C JIpyroil cTtopoHsl mnpubdopa. Takum oOpazoMm, BHYTpH Mpubdopa
MPOCTPAHCTBO MEX]Y KPBIIIKOW U TOBEPXHOCTHIO OETOHA 3alOIHSIETCS BOJOH.
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[locne 3amonHeHUs BOJOM BEHTWIM 3aKphIBAIOTCA, M MPU TMOMOIIM PYYHOTO
Hacoca B MpUOOp HAKauMBaeTCs BO3AYX JI0 TEX IOp, MOKA CTPEIKa MaHOMETpa He
OyZAeT HaXOJUThCS B 30HE KpaCHOW MapKUpPOBKH. Uepe3 HECKOIbKO CEKYH/]I 3a CUET
MOJKAYMBAHUSl WIM CIYCKaHUS BO3JyXa C MCIOJb30BAHHEM Hacoca HEOOXOIUMO
NOOUTHCS HYJEBOrO TIOJOXKEHHUS CTPEJIKM MaHoMeTpa. B 3aBucuMocTd OT
KOHCTPYKIIMU mpubopa HaxkumaeTrcsi 3eneHas KHomnka «Test» miam HeOonbiion
pelyar psaoM ¢ MaHomeTpoM. Hakatue Ha 3Ty KHONKY mpubopa 0003Ha4aer
BKJIIOYEHHE YpPABHUTEJIILHOIO KJAllaHa pEryJupoBKH AaBieHUs. OCTOPOKHO
MOCTYKHMBasi pyKOW IO MaHOMETpy mnpubOopa uium mo OOKOBOW CTEHKe Mmpubopa
HEO0XO0AMMO MOJO0XKAaTh JO TOIO MOMEHTA, KOrja CTpejka MaHoOMeTpa mpubopa
OCTaHOBUTCA U CTAOUIIU3ZHPYETCS, TOIBKO MOCJE 3TOTO CHATH MOKa3aHus mpubdopa
(c Tounocteio 0,1%) m 3aHecTM WX B JKypHajn HucHbITaHUW. B 3aBepuienue
UCIIBITAHMUSI OTKPBIBAIOTCA 00a BEHTHWIIS, 3aTeM HaxkumaeTcss kHomka «Testy u
CHUMAETCsl BEpXHss Kpbllika npudopa. [Ipubdop ouunmaercss or OETOHHON cMecH U
MIPOMBIBAETCA.

2. lleab 1 3aga4u J1a00PATOPHOIT PadOTHI

[enbio paboOTHI ABISAETCS ONpENIEIEHHE COCTaBa MeCYaHOro OETOHA.

3agauu: 1. Pacyer cocrtaBa nmecuaHoro 0eToHa 3aJJaHHON MapKH.

2. H3zyuenue CBOMCTB IIECYAHOI0 O6eToHa c
BO3/JyXOBOBJIEKAIOUIUMH J0OaBKaAMH.
3. Ilopsia0K BHINOJHEHUSI PA0OTHI

WzrotaBnuBaeTcss TpU cepud O0Opas3loOB: OJHA W3 IIECUYAHOTO OeToHa
MOJIYYEeHHOT'0 COCTaBa, B ABYX Apyrux mensem LI/B, usmensem pacxon BSXKyIIEro
IpU MOCTOSIHHOM pacxoie Bojabl. Benunuuny LI/B pekoMeHnyeTcss U3MEHSTh Ha
+0,25. [lo pe3ynbraTam UCOBITAHUIA TpeX cepuil 00pa3IOB CTPOUTCS 3aBUCUMOCTD
npoyHocTH OetoHa ot LI/B u BeiOupaeTcsi OkOHUATEIbHBIN COCTaB.

PaGota BeImonHsieTcs 3BeHbsIMU. [lepBoe 3BEHO M3rOTaBIMBAET KOHTPOJIBHBIN
3amec OeTOHHON cMecu oObemom 7 1. IlpuroroBneHue mabopaTOPHOTO 3ameca,
ONpeJIeiCeHHe  XapaKTepUCTUK OETOHHON  cMecHu: CpeaHEN  IUIOTHOCTH,
y1000yKIaAbIBAEMOCTH, O0BbEMa BOBJIEYEHHOTO  BO3yXa. dopmoBaHuE
KOHTPOJBHBIX 00pa3ioB - KyOoB ¢ pebpom 10 cM, uX TBepJIeHHE U HUCIIBITAHUE
MPOU3BOASATCS B COOTBETCTBUU C MeToaukamu, usioxkeHHeiMmu B ['OCT 10181-
2000 1 T'OCT 10180-90. BTopoe M TpeThE€ 3BEHbS BBINOJHAKT AHAIOTUYHYIO
paboTy, HO C TeM OTIMYUEM, YTO BTOPOE 3BEHO TI'OTOBUT OETOH COCTaBa C
YMEHBIICHHBIM PAcXOJOM LIEMEHTa, a TPEThE - C YBEJIMYEHHBIM PaCX0JI0M
LIEMEHTA.

HeoOxonuMbIM ycliOBUEM KaueCTBEHHOTO BBIIOJHEHUS paOOThl SIBISETCS
UJCHTUYHOCTh YCJIOBUM MNPUTOTOBIEHUS OETOHHOM cMmecH, (opMOBaHHE
o0pa3loB U YCJIOBHH MX TBEPIEHHUS, KOTOPBIE JIOJDKHBI OBITH OOECredYeHbl
BCEMH 3BeHbsIMU. B 3aBepliieHue nenaercs BbIBOJ 10 padoTe.
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IHPAKTUYECKAS PABOTA Ne 3

Cnoco0bI NOBbIILIEHUS TPOYHOCTH MEJIKO3€PHHUCTHIX 0€TOHOB U OIlEHKA
BJIMSIHMS BUAA CyNnepiacTuGpuKaTopoB HA MPOYHOCTHL OeTOHA

1. XumMnueckue 100aBKH K 0eTOHAM

XuMuyeckue 100aBKH, BBOJIMMBIE B COCTaB OETOHHBIX CMECEH, B mpoliecce
UX TPUTOTOBJICHUS, TMOAPA3ACIAIOT Ha MOBEPXHOCTHO — AKTHBHBIE J00aBKH,
N00aBKHU — YCKOPHUTENIU TBEPACHUS U IPOTUBOMOPO3HbBIE JOOABKH.

[loBepxHoctHo — akTuBHble BemiectBa (IIAB) mo xapakrepy nenctBus
JENSATCS Ha CIeAYIOIIMe TPYNIMbl: IUIacTU(UUIUPYIOIIKE, MIacTUGUIMpYIOIue —
BO3/IyXOBOBJIEKAIOIIHE, BO31YXOBOBIIEKAIOUIME MUKPOTIEHOOOpa3yOIIHe.

[Inactugunupyromme  700aBKM  MNPUMEHSIOTCS I TOBBILIEHUS
IUIACTUYHOCTH OETOHHBIX CMeced, SKOHOMHUHU LIEMEHTa M NpHUAaHHus OETOHY
00JIbIIEeH MPOYHOCTH U MOPO3OCTOMKOCTH, BoJjoHEeNpoHuIiaeMoctu. K atoit rpymnmne
100aBOK OTHOCATCS CylnbPUTHO — apoxokeBas Opaxka (CHb), mnactudukatop
agunuHoBbid  (ITAILL — 1), BomopactBopumbiii (BPII — 1), ymapenHnas
nocnenpoxxenas 6apaa (YIIb) u ap. Hlupoko npuMeHsOT cynepriacTudukaTop
C — 3: pu 3TOM CHIDKAETCS TPYAOEMKOCTh YKJIAJKU U YBEIUUUBAETCS CKOPOCTh
TBEpACHUs OETOHA.

[InactTuduuupyromre—Bo31yXoBoBiIeKalomue J00aBKH  CIOCOOCTBYIOT
CBSI3HOCTU U OJHOPOJIHOCTU OETOHHBIX CMECEH. YBeIMUEHUE COACPKaHUs BO3AyXa
B CMECH MPHUBOJUT K 3aMEJICHUIO CKOPOCTH TBepJieHus O6etoHa. [Ipu copepxanuu
BOBJICYEHHOI'0 BO3AyXa 5% 3HAYUTEIBHO YIydlIaloTcs (POPMOBOYHBIE CBOWMCTBO
OETOHHOI cMecH, YTO MO3BOJIAET YMEHbIIUTh 3HaueHue B/L] u cokpaTuth pacxon
nementa. K stoil rpynne no6aBok otHocsaTcsa MbuioHadT (M), mnactudukaTop
agunuHoBbld  (ITAII-1), ombuienHas  pactBopuMmas  cmona  (BJIXK),
HeWTpaIu30BaHHBIN YepHbI KOHTAKT (HaTpuBblii) (HUK). BBenenue stux qo6aBox
MOBBIILIAET MPOYHOCTh OETOHA MPHU PACTHKEHHH, TPEIIMHOCTOMKOCTh, ra3o — U
BOJIOHETIPOHUIIAEMOCTb, COJIECTOUKOCTb.

BoznyxoBoBnekaromniye J00aBKM CHOCOOCTBYIOT BOBJIEUEHHUIO B CMECH
BO3/lyXa B BUJIE My3bIpbKOB. C OJIHON CTOPOHBI 3TO MPUBOAUT K HE3HAUUTEILHOMY
YMEHBIICHUIO NMPOYHOCTU OETOHA, a C JPOroi — MpHU COAEP>KAHUU BOBJIEYEHHOTO
BO3yxa MeHee 5% - mnactuduuupyloniee aeucTBue JA00aBOK MO3BOJISET
ymeHblnTh B/Ll um momyudate OGeToH TpeOyeMoil MPOYHOCTH C COKpAIEHHBIM
pacxoaom nementa. K atoit rpynmne 106aBOK OTHOCSTCS: CMOJIa HEUTpaIu30BaHHas
Bo3ayxoBoBiekaromas (CHB), cuareTnueckas noBepXHOCTHO — aKTUBHAs J0OaBKa
(CITH), cmona npeBecHass ombuieHHas (CJ1O), OMBUICHHBIM APEBECHBIA MEK
(UHUIIC — 1) um gp. Beemenuwe 5TuX [100aBOK 3HAYUTENBHO TMOBBIIIACT
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MOPO30CTOMKOCTh O€TOHa, HECKOJbKO YBEJIMYMBAET MNPOYHOCTH O€TOHa TMpu
pacTsHKEeHUH, YBETMUUBAET BOJAOHETIPOHUIIAEMOCTb.

["azo00pa3yromyie 100aBKHU, BBOJUMBbIE MpPU HPUTOTOBICHUH OETOHHOU
cMmecHu, obecneunBaloT oOpa3oBaHME B OETOHE PAaBHOMEPHO pacHpeeIeHHbIX
3aMKHYTBIX TIOp. DTH J00aBKHU 3aMEJIAIOT TBEpACHUE OETOHA HAa PA3HBIX CTAUAX,
4YTO TpeOyeT yIJIMHEHUS MPEIBAPUTEIBHON BBIICPKKHU U3JEIUN Mepesa TerioBOn
obpabotkoit. K stoit rpynme nob6aBok oTHocsaTcs : nojuruapocwmiokcan (I'KXK —
94), nynpa amomunuenas (ITAK) u np. Beegenue ykazaHHbIX 100aBOK MOBBIIIAET
MOPO30CTOMKOCTB, J0JATOBEYHOCTh U BOJOHEIIPOHUIIAEMOCTh OETOHA.

JI00aBKU—YCKOpPUTENN  TBEPJACHUS  HMHTCHCU(DUIUPYIOT  MPOIECCHI
rUapaTaluu  IIeMEHTa U MPHUBOJAT K YCKOPEHHUIO TBepAeHHs OeToHa,
BBIJICP)KUBAEMOI'0 B E€CTECTBEHHBIX YCIOBHUSX, a TakK€ K YBEJIMYEHUIO €ro
MPOYHOCTH Cpa3y Mociie TerioBoil o0paboTku M B Bo3pacte 28 cyrtok. K stoit
rpynne n1o6aBok otHocsTcs: cynbdar Hatpus (CH), nurpat natpus (HH), xmopun
kanbuusa (XK), wutpar kanpuus (HK), mutput — Hatpat — cynabdar HaTpus
(HHCH), wnwutpur — Hutpat — xiopun kaneuusa (HHXK). Onrumanshoe
KOJIMYECTBO  J100aBOK  yCTaHaBIMBAETCS  JKCIepuMeHTanbHO. Ilpu  3TOM
HEO0OXOIUMO YYUTHIBATh TOOOYHOE OTPUIIATENIbHOE NEHCTBUE HEKOTOPBIX TOOABOK
Ha apMaTypy, IpUBOAsIIEE K KOPPO3UH, WIH Ha OETOH — MOSIBJICHUE BHICOJIOB.

[IpoTrBOMOpO3HBIE T0OABKU MPUIAIOT OETOHY CIIOCOOHOCTH TBEPAECTH MPHU
oTpunatenbHoil Temneparype. K atoi rpynmne otHocarcs mutput Hatpus (HH),
xsopun kanbius (XK), noram (I1), xnopua natpust (XH) u npyrue, a Takxe ux
couetanusi. Bun u xonnuyecTBO A00aBOK 3aBUCHUT OT TEMIIEpPaTyphl TBEPACHUS
0eToHa.

KommiekcHbie 100aBKM MPEACTABISIOT COOOM coueTaHusi J0OABOK pa3HBIX
rpynin, NpuBeAeHHBIX Bhile. [[puMeHeHrne ux NpeanovTUuTeNbHee, YeM Kaxa0u 13
no0aBok B otraenbHocTH. Hambonee sddekTuBHBIME 3apeKOMEHAOBAIA ce0s
komruiekcHbie go0aBku w3 [IAB (CIAb+CHb, CHAB+I'KXK-94 u nap.) wu
anektposutoB (CIABb+CH, CAb+HHXK, CAb+HH u ap.). Kommiekcnas no6aBka
MO3BOJISIET B OOJBIIEH CTENEHW YMEHBIIUTh pacXoJl LEMEHTa, YeM Kaxkjas
n00aBKa B OT/I€TbHOCTH.

[Ipy mpOEKTUPOBAHUM COCTABOB OETOHA C J0OaBKaMu CIEAyeT YUUTHIBATH,
4yTO A00aBKM HE M3MEHSIOT XapaKTepa OCHOBHBIX 3aBUCHUMOCTEH, B YaCTHOCTH
3aBUCUMOCTH TOABMXHOCTH CMECH OT pacxXojJa BOJbl; MPOYHOCTH OETOHA OT
aKTUBHOCTU IIEMEHTAa M BOJO-IEMEHTHOTO OTHOIICHHS, a TOJbKO H3MEHSIOT
KOJIMYECTBEHHOE OTHOILIEHHE MEXIY pa3HbIMU (akTopamu. BennunHa mo1o0HBIX
M3MEHEHUI 3aBUCUT OT JO3UPOBKU JOOABKM M MOKET OBITh Y4YT€HA Ha OCHOBE
pEKOMEHJAIUM, ColepKAIIUXCd B TEXHUYECKUX YCIOBHUAX, WIM HHCTPYKLHMH IO
NPUMEHEHUIO  JaHHOM  100aBKM WM  yCTaHOBJIEHA MO  pe3yJjbTaTam
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MpeaBapUTeIbHBIX OMNbITOB. Hampumep, BBeleHHE B CMeCh IJIACTU(PUKATOPOB U
CyInepIuiacTU(pUKaTOpOB YMEHbIIAET BOAONOTPeOHOCTh OeToHHOM cmecu A0 30 %.

J100aBKM — YCKOPUTENIH TBEPACHUS, 3aMETHO M3MEHSsl TBEp/IeHHE OETOHA B
paHHEM BO3pacTe, MPAKTUYECKHU MaJo BIMSIOT Ha €ro MPOYHOCTH B Bo3pacrte 28
CyTOK. B oOTHenbHBIX cilydasx TOBBIIIEHHE MPOYHOCTH COCTaBIsIeT He Oosee
10...15%, mosTOMYy MOKHO MOJarath, 4To J00aBKH YCKOPUTEIW TBEPJCHUS HE
MEHSAIOT 3aBUCMMOCTH TPOYHOCTH OETOHA OT IIEMEHTHO — BOJHOTO (hakTopa B
BO3pacTe 28 CYTOK, a BO3MOXKHOE BIMSHUE MOKHO YYUTBHIBaTh IMONPABOYHBIM
KO3 PUIIEHTOM.

Haunyumme pe3ynbratbl JOCTHralOTCs TOTNIA, KOTJa TBEpAEHHE OeToHa ¢
no0aBKaMU MPOUCXOJMUT TPU HECKOJIBKO TMOBBIIMICHHONW TeMIiepaType. ITO
MO3BOJISIET B pPaHHEM BO3PACTE MOJIYYUTh JIOCTATOYHO BBICOKYIO OTHOCUTEIBHYIO
MPOYHOCTH O€TOHA M B HEKOTOPBIX CIy4asiX OTKa3aThbCs OT TEIIOBOM 00pabOTKH.

2. lean u 3a1a4u Ja00paTopHOii padoThI
Ileab paldoTbl — O3HAKOMUTHCS C BIUSHHUEM XUMHUYECKUX J100aBOK Ha

MOJIBMXKHOCTh OETOHHBIX CMECEH U Ha HANPSKEHUE CIBUTA IIEMEHTHOTO TECTa.
3. CpeacTrBa KOHTPOJIS M BCIIOMOraTeJibHOe 000pyA0BaHHE
Jlns onpenieneHusi CBOMCTB OETOHHON cMecH U OeTOHa HE0OX0AUMO:

— Bucko3umetp CyTrapaa;

— UWJIMHAPUYECKHUI BUCKO3UMETP ¢ pazmepamu h =20 mm u d = 10 MM unu
h=50 MM u d =25 mm;

— (apdopoBbie yaru 111 3aTBOpeHust eMKocThio 250-300 mut;

— MeTtayuinyeckue uiu ¢paphopoBbie MINaTeNu;

— MEpHbIE TUHEHKU;

— MepHble nrnHapel Ha 100, 50 u 25 mm;

— OIOpEeTKH ISl 1O03UPOBAHUS BOABI ¢ TOUHOCTHIO 0,1 MiI;

— miactudunupytromue nod6asku: C-3, JICT u np.;

— MOPTIAHALIEMEHT U €r0 Pa3HOBUIHOCTH;

— IUIaKU, CTPOUTENIbHBIN TUIIC, TallleHasi U3BECTb, Pa3IMUHbIEC TBEPAbIC
OTXO/IbI IPOU3BOJICTBA UJIU PUPOJIHBIE MAaTEPHAIIBI, U3METBbYCHHBIE J10
yIeobHOi moBepxHocTH 300-500 M*/KT.

4. MeToauKA BBINOJIHEHUS Pa00ThI
D¢} PexTuBHOCTD MPUMEHEHUS IACTUDUIMPYIONUX T00aBOK B TUCIIEPCHBIX
cucTemMax, OETOHHBIX U PACTBOPHBIX CMECAX MOJKET OLIEHUBATHCS MO CIEAYIOIIUM
MTOKa3aTeNsAM
e BoOJOpEAyLHpYIOLIEMY UHIECKCY BU, T.e. yMeHbIIEHUIO pacxo1a BOAbI
B M30PEOJIOTUYECKUX COCTOSHUSIX CUCTEM:
BU =B,/B,,
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rae By u B, — BogonorpeOGHOCTH COOTBETCTBEHHO HEIIACTU(DUITMPOBAHHON
Y TIACTU(DUITUPOBAHHON CUCTEM;
® KOHIICHTpakimoHHOMY wuHAekcy KU, T.e. yBenuueHuro 00bEeMHOU
KOHIICHTpAIMHU TBEP0i (a3bl TUCTIEPCHON CUCTEMBI:
KN =C,/Cy,

rne C, umw C; — oObeMHBbIE KOHUEHTpalMK  TBEpHOH  (a3bl
MIaCTU(DUITUPOBAHHON M HEIJIACTU(PUIIMPOBAHHONW CUCTEM B H30PEOJIOTMYECKOM
coctosinnu. OObeMHasi KOHLUEHTpALM onpeaensieTcs no Gopmyie:

Je
c=—/FP
Jot
P T

rjae p — aOCoJIOTHAs TUIOTHOCTh TBepaou (asel (s 1mementra p = 3100
KD/M);

B/T — BozioTBEep10€ OTHOIIICHHUE;

® peosloruvueckoMy UHAEKCy (mo ocaake konyca) PU,, T.e. yBenuueHuo
ocasiku koHyca OK npu ogrmHaKOBOM BOJIOCOAECPKAHUU:
PU, = OK,/OK, ,
rie OK, u OK,; - ocagku KoHyca IIaCTUPUIIMPOBAHHOU U
Her1acTU(PUITMPOBAHHON OETOHHBIX CMECEH, CM;
® PpEOJOTMYECKOMY HWHJIEKCY MO JKecTKocTh cmecu PU,, T.e.
MMOHUXKEHUIO kecTKocTh XK:
PU, = K,/ K, ,
rne XKy wmw XK, —  KEeCTKoCTH  HeraacTUQUIMpOBaHHOW U
MIaCTUDUITUPOBAHHON OETOHHBIX CMECEH, C;
® PEOJIOTMYECKOMY HHJIEKCY IO INIacTHYHOCTH cMecu PH,, 1.e. mo
YMEHBIIICHHIO TJIACTUYECKON MPOYHOCTH:
PH, = R./Ry,
rie Ry m R, — mmactuueckue MNpoOYHOCTH HEMIACTUPUIMPOBAHHONW U
TIacTU(DUITUPOBAHHON CMECEH;
® PEOJIOrMYECKOMY HHJEKCY MO COMNPOTUBIEHHUIO TpeccoBanuio PUp,
T.€. CHIDKCHHIO JIaBJICHUS :
PUp =P,/P,,

rae Py u P, — ynensHbIe 1aBieHUs] MpecCOBaHUS HEIUIACTU(PUITUPOBAHHON U
iactTuduImpoBanHon komnosunuii, MIla.

Omnpenenenue mnactuduiupyromiero 3ddexkra Ha OETOHHOW CcMecHu
JOCTaTOYHO TOYHO XapaKTEpPHU3YeT NEeUCTBUE 100aBOK-TUIACTU(PUKATOPOB, HO 3Ta
METOJMKA UMEET PsiJl CYIECTBEHHBIX HEJJOCTATKOB: TPYAOEMKOCTh IKCIICPUMEHTA,
MaTepUaJOeMKOCTh TIPU €ro BBIMOJHEHUH. OKCIEPUMEHTBHl Ha Pa3IUYHBIX
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cocraBax OETOHA MPUBOIAT K 3HAYMTEIBHOMY BIIMSHHUIO CBOWCTB MEIIKOTO H
KPYITHOTO 3aIIOJIHATEJICH Ha pe3yIbTaThl.

JIJIst ucciieioBaHUsT HOBBIX, B TOM YHCJIC€ KOMILICKCHBIX TUIACTH(PUKATOPOB,
OTIpEJICIICHUS] WX ONTHMAJIbHON JO3UPOBKH, MPEABAPUTCIBHBIC AIKCIICPUMEHTHI
11eJIecCO00pa3HO MPOBOIUTH HE HA OSTOHHOW CMeCH, a Ha IIEMEHTHOH CYCIICH3HH,
KOTOpasi HEMOCPEJCTBCHHO SBISICTCS (PU3MYECKOH MATpHIICH PEOJOTHYECKUX
M3MEHEHUM B CUCTEME, OTBETCTBEHHOM 3a TIacTUGUIUPYIOMmUM 3P HeKT 100aBOK.

V3MeHeHHEe  BOJMONMOTPEOHOCTH W TOABMXKHOCTH  JUISI  JIOCTHDKCHHSI
OJIMHAKOBOW TIUIOTHOCTH CYCIICGH3UH YAOOHO OIICHMBATh IWIUHAPUYECKUM
BHCKO3UMETpOM (puc. 1) TO BeIWYMHE paciulblBa Ha TpaHUIC Hadvaia
I'PaBUTAIIMOHHON pacTekaeMoCTH. [IpeaenbHoe HaNpsHKEHUE CABUTA 10 BEIUYUHE
pacIuIbiBa JOCTATOYHO TOYHO MOXKET OBIThH ONPEACIICHO TI0 opMyJie:

k- d’- p-g
- k-D?
TJIe To — IPEaeIbHOE HAMPsDKEHNE CBUTA CYCIIeH3uH, [1a;

Ty ,

h u d — BbIcOTa U TMaMeTp BUCKO3UMETPA, M;

p — IUIOTHOCTb CYCIICH3HH, KI/M’;

D — anametp paciuibiBa CyCIIEH3UH, M;

k — xoadduumeHT, yduThIBalOUIMN MepepacnpeeieHue HampsKeHUuil B
BS3KOIUIACTHYECKUX TENaX, PaBHBIN 2.

Puc. 1. Hunuaapuieckuii BACKO3UMETP
5. BbinoJiHeHue padoThI

1 Onpenenuts B/T cycnensuu (LleMEHT, MOJOThIE IIIaKU, H3BECTh,
TUICOBBIA KaMEHb), HEO0OXOAMMOE /il TOJNyYeHUs paciyibiBa Ha TpaHULE
IPaBUTALIMOHHON PacTeKaeMOCTH, U BBIUMCIUTDH MPEJEIbHOE HANPSKEHUE CIBUTA
To = 70-80 Ila.

2. Onpenenuts  B/T  cycnmeH3uit ¢ pa3iauyHOM  JO3UPOBKOM
mwiacTUGUUUpyomen 100aBKM TpPU OAMHAKOBOM C KOHTPOJBHBIM COCTaBOM
noABMXKHOCTH (1o = 70-80 I1a).

3. PaccuuraTh nokazarenu 3¢p(HEeKTUBHOCTH MIACTU(DUKATOPOB:
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- BOJIOPEAYLUPYIOMNN HHJIEKC:
B/
BU = i,
B/,

rae B/, u B/L1; — BogolieMeHTHbIE OTHOIICHUS HETUIACTU(PUIIUPOBAHHON U
MIaCTU(DUITUPOBAHHON PaBHOIOABMKHBIX CYCIICH3HM;
- KOHIIEHTPAUMOHHBIA UHJIEKC:
KN =C,/C,,
rne C;, umw Cy; — oObeMHBIC KOHIEHTpallMM  TBEpAoH a3kl
MIaCTUDUITUPOBAHHON M HEIJIACTU(PUIIMPOBAHHONW CUCTEM B H30PEOJIOTMYECKOM
COCTOSIHUU,
- KOHIIEHTPAUMOHHO-BOAOPEAYLUPYIOIINN HHICKC:
KBHU=BU - KU.
4, B cootBeTcTBUM € Tabi. 1 onpeneauTs KaTeropuio miacTudukaTopa u
BO3MOKHOE CHUKEHHE PacXo/a [IEMEHTA.
Tabmuma 1. 3aBUCHMOCTDh MEXIy TPyIIaMH TIACTUDUIIMPYIOMINX 100aBOK
U PEOJIOTUYECKUMH MHIEKCAMU

No ['pymma YBeJIn4yeHue ocai- BU KN KB
n/m riacTuuKaropa KM KOHYyCa, CM
| I rpynna (cynepruiac- Gomee 20 >2.5 >1,5 >3.8
TU(UKATOPBHI)
) II rpynma (cunbHO- 14-19 225 | 1,4-125 | 2,838
iactTuduIupyromme)
3 | lrpynna (cpente- 9-13 1,52 | 1,25-1.4 | 1,85-2,8
riactTuduIupyromme)
4 IV rpynmna (cna6o- MeHee 9 <1,5 <1,25 <1,85
mactTuduIupyromme)
5. Pe3ynbpTaThl SKCIEPUMEHTOB 3aHECTH B Ta0JI. 2.
6. [TocTpouth rpadguku 3aBUCUMOCTH KOHIICHTPAI[MOHHO-

BOJIOPEIYIIMPYIOMIETO  WHAEKCAa OT  JO3UPOBKH  jJo00aBku.  OmpeaenuTsb
KOHIICHTPAIMIO IIaCTU(HUKATOpPa, TMPEBBIIICHUE KOTOPOM HE MPUBOAUT K
YBEJIUYCHUIO TUIACTUGUIUPYIOIIETO A deKTa.

7. Cnenatb BBIBOJABI 00 ONTUMAIBHBIX  JO3UPOBKUX  J100ABOK-
MIaCTU(PUKATOPOB.
Tabnuua 2. [Tokazatenu 3pPpeKTUBHOCTH MIACTUPUIUPYIOMHNX J0OABOK
Koin-Bo Huametp Kareropust
Hazpanue To,
nob6asku, | B/I] | pacribiBa, BU | KU | KBU | mnactudu-
100aBKH o ITa
Yo MM KaTtopa
0,2
JICT 0,4
0,5
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0,1
C-3 0,2
0,3

HPAKTUYECKASA PABOTA Ne 4

IKCMEPUMEHTATbHAS Oll€eHKA 3aBUCUMOCTH MPOYHOCTH OT
BO3/yXOBOBJICYEHHUSI MeJIKO3€PHUCTOr0 0€TOHA

1. O01mue cBegeHUus

[TopucTtocTh, WIM TOPOBOE TMPOCTPAHCTBO, OETOHA Ha IUIOTHBIX
3aOJIHUTENAX, OOYCJIOBJIEHA B OCHOBHOM TMOPHUCTOCTHIO IIEMEHTHOTO KaMHS U
KOJIMYECTBEHHO XapaKTEPHU3yeTCs TaKUMH TapaMeTpaMu, Kak o0beM, yieiabHas
MOBEPXHOCTh U CpeaHuit paauyc. DopmMupoBaHHE TMOPUCTOCTH IPOUCXOIUT
HEMPEPHIBHO BCJIEJACTBHE MPOTEKAHUS MPOLECCOB TUIpATAllM W KOPPO3UH, B
CBSI3U C Y€M TapaMeTphbl MOPOBOM CTPYKTYphl OE€TOHA HEMPEPHIBHO U3MEHSIOTCS.

[lopucrtocts OeToHa — 3TO J0OOE He3amoJHEHHOe TBepAor (a3zoil
MPOCTPAHCTBO B CTPYKTYype OETOHA.

[opucTocTh KIaccuGUuIUpyeTcs:

- 110 pa3Mepy;
- 10 OTHOIIICHUIO K BOJIE;
- TI0 IPOUCXOXKICHHUIO.

1. B 3aBHCHMOCTH OT pa3Mepa Mmop pa3auvaroT:
- makpomnopsl (6omee 0,1-0,2 mm);

- ME30TIOPbI;

- MUKPOIIOPBI;

- TIOPBI TeJIs (CaMbIE MEJIKHUE).

2. B 3aBUCMMOCTH OT CHOCOOHOCTH TOTJIOWIATh U YJAEPKUBATh BOAY MpPH
aTMOC(EpHOM JaBJICHUU TIOPHI IETSATCS Ha:

- KanWUISIpHBIE (HE CIIOCOOHBI YAEPKUBATh BOAY B OOBIYHBIX YCIOBUSX);

- HeKanWJUIIpHBIE (CIIOCOOBI OTJIOATh U yIEPKUBATh BOAY).

Kanwmisipasle  1opsl  WrparoT — pojdb B MOPO3OCTOMKOCTH U
HEIMPOHUIIAEMOCTH OETOHA, T.€. YeM MEHbIIIe KaMMLISPHBIX TIOp, TEM JIyYIlIE.

B 3aBHCMMOCTM OT JOCTYHHOCTM JUIsI BOJABI IIPU HACBHILIEHUU IIPU
aTMOC(EpPHOM JaBJICHUU TIOPHI JIETATCS Ha:

- OTKPBITHIE (T.€. JOCTYIHBIEC MPU HACKHIILIEHUH BOJIOM)
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- YCJIOBHO 3aMKHYTBIC (pCSCpBHBIe) — HCAOCTYIIHBIC IJIsSI HACBIIICHUA.

3. [To npouCXOXKACHUIO Pa3IUYAIOT:

- KOHTpakIMOHHble (OOpa3yiomuecss B  CIEACTBUE  XUMHUYECKOTO
B3aMMOJICUCTBUS 1IEMEHTA C BOJIOK);

- peuenTypHbIE:

a) MOpbI ONpeIesieMble COOTHOIIEHUEM BOJION U LIEMEHTOM;

0) BBEIEHHEM CIIELUATbHBIX A00AaBOK (UIsl YBETUYECHUS WM YMEHBIICHUS
MPOYHOCTH OETOHA).

[lopbr renst cocraBisitoT mnpuMepHo 28% o0ObeMa TUIPATUPOBAHHOIO
neMeHTa (ueMeHTHoro reis). OobeM reneBbix nop He 3aBucuT oT B/L] cmecu, stu
MOPHI ABJISIOTCS HEOTHEMJIEMOM YacThIO LIEMEHTHOTO redisi. Pasmepsl reaeBbix nop
(ot 0,5 M 10 30 HM) COM3MEpPUMBI C pa3MepaMU MOJIEKYJ BOJbI, B CBSI3H C YEM
BOJIa B TeJIEBBIX MOpax He sBIseTCS OOBIYHOM JKHUIAKOCThbIO. B uacTtHOCTH, ee
IUIOTHOCTB COCTAaBISIET 10 1,5 r/cM’, a TemmepaTypa 3amep3anus Hike -70°C.

KoHTpakiinoHHbsie opbl 00pa3yroTcsi BCIEICTBUE OOBEMHBIX U3MEHEHHI B
cucteMe «BojJa- emMeHT». O0BbeM KOHTPAKIMOHHBIX MOP COCTABISIET HECKOJIBKO
MPOIICHTOB 00beMa IIEMEHTHOTO KaMHsI, pa3Mep Mop U3MeHseTcs B npesaenax ot 30
HM 710 50 HM. KOoHTpakIMOHHBIE MOPBI OKA3bIBAIOT MOJIOKUTEIHHOE BIUSHUE Ha
MOPO30CTOMKOCTH OETOHA.

Kanunnspasle mopsl ¢popMupytoTcsi B 00beMe, 3alOJTHEHHOM XUMHUYECKU
HEeCBA3aHHOM BoJ0#. VIX 00beM U cpeaHuil paauyc BO3PACTAIOT C MOBBLIIICHUEM
B/1l ©Oeronnoit cmecu. Ilpu B/I1>0,38 oOpa3oBaHue KanWUISIPHBIX TOP
Hens0exHo. Pazmep mop cocrasnsger oT 30 M g0 50 mMkwm. Ilpu yBenuueHuu
KaWUISIPHOW TIOPUCTOCTH CHUXKAETCS MOPO30CTOMKOCTh W HEMPOHUIIAEMOCTh
0eToHa.

CenvMeHTallMOHHBIE TMOpPBI, oOpasyroluecs B pe3yibTaTe MPOLECCOB
BHYTPEHHETO BOJOOTHAENICHHs, UMET pazMepbl oT 50 mo 1000 MxkM u pe3ko
YXYALIAI0T MOPO30CTOMKOCTh U HEITPOHUIIAEMOCTh OETOHA.

Boznymnsle mopbl GopMUPYIOTCS B OETOHE BCIEICTBUE HEAOCTATOUYHOIO
YIUIOTHEHUs! («3allleMJICHHbIH» BO3AYyX) WJIM B pe3yibTaTe CHEHAIbHBIX
TEXHOJIOTUYECKUX MPUEMOB («BOBIICYEHHBII» BO31yX). OOBEM BO3AYIIHBIX MOP B
KOHCTPYKIIMOHHBIX O€TOHaX penko mpeBblmaeT 5%. «3aleMIeHHbIN» BO3IYX,
BCJICACTBUE XAOTUYHOCTU pACTPEICICHUSI MOp B 00bEME U HEPETYISIPHOCTU
pazmepoB (ot 25 no 500 MkM u Gojee), Kak MpPaBUIIO, MTPUBOAUT K CHUKECHUIO
npoyHocTH OeToHa Ha 3-5% Ha KaXAbld MPOIEHT «3alIEMJICHHOr0» BO3AyXa.
«BoBieueHHbII» BO3AyX CO3[a€T B CTPYKType OETOHa CHCTEMY pPaBHOMEPHO
pacrpeielIeHHbIX MouTH ceprdeckux mop pazmepom ot 50 10 300MKM, 4TO pe3KO
MOBBIIIAET MOPO30CTOMKOCTH OETOHA.
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VYBenuueHne 10 OTKPBITBIX TOpP CHHXKAET JOJITOBEYHOCTh OETOHA H,
HAa00OpPOT, YMEHBIIEHUE JOJU OTKPBITHIX MOP W YBEIWYEHUE JOJH YCIOBHO —
3aMKHYTBIX TIOp CIIOCOOCTBYIOT TOBBIIICHUIO JOJTOBEUYHOCTU. OTKpPBITHIE U
YCIOBHO — 3aMKHYThIE€ TMOpbl 00pa3yloT TMOJHYK MOPUCTOCTh OETOHA, C
yBEJIMYEHHUEM KOTOPOH MPU MPOUUX PABHBIX YCIOBUSIX CHIXKACTCS €0 MPOYHOCTb.

2. lleab 1abopaTopHOil padoTHI

N3mepenne 0CHOBaHO HA NMPUHIMIE KOMIPECCUOHHON KOMIIEHCAIUN JABJICHUS
Bo3ayxa. [Ipubop mMeer kamepy, B KOTOPOH CO3JaeTCsi HEKOTOpOE, 3apaHee
ONPENIEICHHOE IaBICHUE. 3aTEM OTKPBIBAETCS MEPEMYCKHOM KialaH, U JIaBICHUE
MEXKIy KOMIIPECCHOHHOM KaMepol M €MKOCTbIO, B KOTOPOHM HAaXOAUTCS
UCIIBITBIBa€Masi CMeCh, BbIpaBHUBaeTCsA. CojaepkaHHe BO3JyXa OMNPENENAETCS IO
CHIWKEHHUIO HCIBITATEJIbHOIO  JIaBJICHUS HAa OCHOBAHUM TPaJyMPOBOYHBIX
cooTHoIIeHU|. JlaHHBIA TpUOOp AaeT pe3ysbTaT UCHbITaHUS 0€3 MPOMEKYTOUHBIX
BBIYMCJIEHUN MYTEM CHATHUS MPSAMOrO OTCYETa IO IIKale MaHOMeTpa B % IO
o0veMy. Cxema npubopa npeAcTaBieHa Ha puc.2.

T:\)PZT 77 //,/ fﬁ_z_{/l
Puc.4. CxemaTndeckoe npejcraBjieHue Npuoopa JJis onpeaejeHns o0bema
BO3/YXOBOBJIeUEeHHs 0 TOHHON CMeCH:

1 - eMkxocTh IpubOpPa; 2 - BepXHsIsI CheMHas 4acTh pubdopa; 3 - BEHTHIH; 4 -
BO3JIYIIHBIN HACOC; 5 - MAHOMETP

Ilpogedenue ucnvimanusn

C ucnonp3oBaHHEM MacTepka eMKocTh npudopa (1) 3anonHsercs GeTOHHON
cmechlo. HapykHas MOBEpXHOCTb M Kpash €MKOCTH TINATEIbHO OYHUINAIOTCS OT
OCTAaTKOB O€TOHA C MCIOJIb30BAHMEM BJIAXKHOW MOYAJIKU WM BeTOIIH. BepxHss
yacTb npuodopa (2) oaeBaeTcs Ha HUKHIO U MPHU MOMOIIM 3aKUMHBIX YCTPOMCTB
MPOYHO COeANHSETCS ¢ HIKHEH. OTKpbIBatoTCa 00a BeHTWIA (3) KpacHOTro IIBETa.
K ogHomMy W3 3THX BEHTHWJIEH MOAKIIOYAETCS IJIACTUKOBas €MKOCTh C BOJAOHW, U
yepe3 TpyOOuKy (3a CUET HaJlaBIMBaHMs Ha 3Ty €MKOCTh C BOJIOM ) OCYLIECTBISETCS
HaIoJIHeHHEe MpuOopa BOJOW CHU3Y A0 TeX MOp, MOKa OHA He OyJeT BBIXOJUTH 0€3
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My3bIPHKOB € JIpyroil cTtopoHsl mnpubdopa. Takum oOpazoM, BHYTpH MpubdOpa
MPOCTPAHCTBO MEXJY KPBIIIKOW U TOBEPXHOCTHIO OETOHA 3alOIHSIETCS BOJOM.
[locne 3amonHeHUs BOJOM BEHTWIM 3aKphIBAIOTCA, M IMPU TMOMOIIM PYYHOTO
Hacoca B MpUOOp HAKauMBaeTCs BO3AYX JI0 TEX IOp, MOKA CTPEIKa MaHOMETpa He
OyZAeT HaXOJUThCS B 30HE KpaCHOW MapKUpOBKH. Uepe3 HECKOIbKO CEKYH]I 3a CUET
MOJKAYMBAHUSL WIM CIYCKaHUs BO3[yXa C MCIOJb30BAaHHEM Hacoca HEOOXOIUMO
NOOUTHCA HYJEBOrO TIOJIOXKEHHUSI CTpPEJIKM MaHoMeTpa. B  3aBucuMocTd OT
KOHCTPYKIIMU mpubopa HaxkumaeTcsi 3eneHass KHomka «Test» miam HeOonbinon
pelyar psgoM ¢ MaHomeTpoM. HakaTtue Ha 3Ty KHONKY mnpubopa 0003Ha4aer
BKJIIOYEHHE YPAaBHUTEJIILHOIO KJAllaHa pPEryJupoBKH AaBieHUs. OCTOPOKHO
MOCTYKHMBasi pyKOW IO MaHOMETpy mnpuOopa Wi mo OOKOBOW CTEHKe Mmpubopa
HEOo0XO0AMMO MOJO0XKAaTh JO TOIO MOMEHTA, KOrja CTpejka MaHOMeTpa mpubopa
OCTaHOBUTCA U CTAOUIIU3HPYETCS, TOIBKO MOCJE 3TOTO CHATH MOKa3aHus mpubdopa
(c Tounocteio 0,1%) um 3aHecTM WX B JKypHajn HucHbITaHUW. B 3aBepuienue
UCIIBITAHMUSI OTKPBIBAIOTCA 00a BEHTHWIIS, 3aTeM HaxkumaeTcss kHomka «Test» u
CHUMAETCsl BEpXHss Kpbllika npudopa. [Ipubdop ouunmaercss oT OETOHHON cMecH U
MIPOMBIBAETCA.

2. lleab 1 3aga4u J1a00PATOPHOIT PadOTHI

[enbto pabOTHI ABISETCS OMpPEIEICHUE BIUSHUS MOPUCTOCTH HA CBOWCTBA
cOCTaBa ecyaHoro OeToHa.

3amauu: M3ydeHue BIMSHHUS BO3yXOBOJEKAIOIIUX J00AaBOK Ha CBOWCTBA
IecyaHoro OeToHa.

3. Ilopsia0K BHINOJIHEHUSI PA0OTHI

WzroTaBnuBaeTcss TpU cepud O0Opa3loOB: OJHA U3 IIECUYAHOTO OeToHa
MOJIYYEHHOT'O COCTaBa, B ABYX Apyrux mensem LI/B, usmenseM pacxon BSKyIIEro
IpU MOCTOSTHHOM pacxoie Boabl. Benuuuny LI/B pekoMeHnyeTcss M3MEHSTHh Ha
+0,25. [lo pe3ynbratam UCIBITAHUNA TpeX cepuil 00pa3IOB CTPOUTCS 3aBUCUMOCTD
npoyHocTH OetoHa ot LI/B u BeiOMpaeTcsi OkOHUATEIbHBIN COCTaB.

PaGota BeImonHsieTcs 3BeHbsIMU. [lepBoe 3BEHO M3rOTaBIMBAET KOHTPOJIBHBIN
3amec OeTOHHON cMecu oObemom 7 1. IlpuroroBneHue mabopaTOPHOTO 3ameca,
ONpeJIeICeHHEe  XapaKTepUCTUK OETOHHON  cMecHu: CpeAHEN  IUIOTHOCTH,
y1000yKIaAbIBAEMOCTH, O00bEMa BOBJIEUEHHOTO  BO31yXa. dopmoBaHuE
KOHTPOJBHBIX 00pa3ioB - KyOoB ¢ pebpom 10 cM, uX TBepJIeHHE U UCIIBITAHUE
MPOU3BOASATCS B COOTBETCTBUU C MeToaukamu, usiioxkeHHeiMmu B ['OCT 10181-
2000 1 T'OCT 10180-90. BTopoe M TpeThE€ 3BEHbS BBINOJHAKT AHAIOTUYHYIO
paboTy, HO C TeM OTIMYUEM, YTO BTOPOE 3BEHO TI'OTOBUT OETOH COCTaBa C
YMEHBIICHHBIM PAcXOJOM LIEMEHTa, a TPEThE - C YBEJIMYEHHBIM PaCX0JI0M
LIEMEHTA.

Heo0OxonumbIM ycliOBUEM KaueCTBEHHOTO BBIIIOJIHEHUS paOOThI SBISETCS
UJCHTUYHOCTh YCJIOBUM TPUTOTOBIEHUS OETOHHOM cMmecH, (opMoOBaHHE
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0o0pa3IoB U YCIOBUU HMX TBEPACHHUS, KOTOPHIE OJKHBI OBITH OO0ECIICUCHBI
BCEMU 3BEHBsIMH. B 3aBepiiieHne aenaercs BHIBO 10 pabdore.

HPAKTUYECKASA PABOTA Ne 5

Bansinue pe:xuMa yIJIOTHEHUS HA CBOMCTBA MEJIKO3EPHUCTHIX 0€TOHOB
1. YniiorHeHHe 0eTOHHBIX cMecel

VnnorHeHue OCTOHHOM CcMeCH - HauOojee OTBETCTBCHHBIM JTall
TEXHOJIOTHYECKOTO TMpollecca M3TOTOBICHUS KEJIE300€TOHHBIX U3JCIUNA U
KOHCTPYKIIMA W B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUU (OpMOBaHUS
MPUMEHSIIOT ~ pa3lIMuHble  CIOCOOBI:  BUOpHpOBaHHUE, IEHTPUDYTUpPOBAHUE,
ITAMIIOBAaHKUE, BAKYYMUPOBAHUE U JIp.

BubpoyminorHenue ocHoBaHO Ha 3(P(HEKTe TUKCOTPOIHOIO PazKIKCHUS
OeToHHOM cMecu. B mpoiecce BUOPUPOBAHUS MPOUCXOAUT Pa3pyIICHUE
CTPYKTYpbl OETOHHON CMECH, YMEHBIIAETCS TPEHHE MEXIy YacTHUIAaMHU - B
pe3yJIbTaTe Yero yBEINYUBACTCS €€ MOJIBUKHOCTD.

[Ipy TOCTOSHHOM BOJOLIEMEHTHOM OTHOIICHHH MPOYHOCTh O€TOoHa
CYILIECTBEHHBIM 00pa30M 3aBHCHUT OT CTENECHH YIUIOTHEHUs OeToHHOU cmecu. [Ipu
HEJIOCTATOYHOM CTENEHU YIUIOTHEHHS OETOHHON CMeCH HapyllaeTcs JUHEHHas
3aBUCUMOCTHh MEXY NMPOYHOCTHbIO OE€TOHA U IIEMEHTHO-BOJHBIM OTHOIIIEHUEM, TO
€CTh, UHBIMU CJIOBAMH, IIPU 3TOM C YBEIUUYECHUEM LIEMEHTHO-BOJAHOI'O OTHOILICHUS
(pacxoma I1eMEHTa) 3aMeIJIsieTcsl pocT mpodHocTH OetoHa. I[lapamerpowm,
XapaKTEePU3YIOIIUM CTETICHb YIJIOTHEHUS OCTOHHOU CMECH, CIIYXKUT KOd(PPUITUEHT
VIUIOTHEHUS, PaBHBIM OTHOIICHUIO (HAKTUYECKON IUJIOTHOCTH YIUIOTHEHHOMU
OCTOHHOM CMECH K TEOPETUUYECKOM.

Icyrm = Pcpam / pTeop
Preop- = (I + T+ K3 + B) / (I/p, + T/p, + K3/p,; + B),

rie:

I, II, K3, B - COOTBETCTBEHHO  pacxoJibl LIEMEHTa, Mecka, KPYyImHOro
3aMOJIHUTENS U BOJBL;

Pu > Pu s> Pxs - COOTBETCTBEHHO IUIOTHOCTH [IEMEHTAa, MecKa,
KPYIHOT'O  3arOJIHUTENS U BOJBI.

Ecou 3nayenme koodduumenra ymnotenus (K,,) me mHmxe 0.99, To
OeTOHHAas CMECh CYMTAETCS YIUIOTHEHHOU monHocTho. Ilpu 3navenun Ky, = 0.95
MPOYHOCTh OETOHA COCTaBIsieT NPUMEPHO 75% OT MPOYHOCTU YIUNIOTHEHHOTO
oerona, a mpu Ky, = 0.90 Bcero 50%.

2. leaun u 3a1a4u Ja00paTopHOii padoThI
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Ileanb DﬂﬁOTbI — O3HAKOMHUTLHCA C BJIHAHUCM IIPOAOJDKHUTCIIBHOCTHU

BUOPUPOBAHUS IKECTKOM OETOHHOW CMeCH MpH HU3TOTOBIEHUU KOHTPOIBHBIX
o0pa3loB Ha BUOpOIUIOUIAAKE, B TOM 4YHCIE, NIPU (POPMOBAHUU C MPUTPY30M Ha
CTeNeHb YIJIOTHEHHS U Ha MPOYHOCTD MPH CHKATUU MPOMAPEHHOT0 OETOHA.
3. CpeacTBa KOHTPOJIA U BCIIOMOraTeJibHOEe 000pPy/10BaHUE

Jlns onpenieneHusi CBOMCTB OETOHHON cMecH U OeTOHa HE0OXO0AUMO:

- konyc HopMaibHbIi 1o 'OCT 10181-2000;

- muHeNKy ctanpHyo o 'OCT 427,

- kenpMy THna Kb o I'OCT 9533;

- rmagkuii uct pasmepamu He meHee 700x700 MM U3 BOJOHENPOHUILIAEMOTO
Marepuaia (Meraul, rmiacTMacca u T.1IL.).

- IPSIMOM METAJNIMYECKUM TTaIKui CTepKeHb quaMeTpoM 16 mm, nimuHoit 600
MM C OKPYIJICHHBIMU KOHIIAMH.

- opMBbI 17151 U3TOTOBJIEHUSI KOHTPOJIbHBIX 00pa3oB 6etona mo 'OCT 22685;

- Beckl J1abopaTtopusbie o 'OCT 24104;

- BUOPOILIONIAIKY JIAOOPaTOPHYIO;

- COCYJIbl METAITMYECKHUE IUITUHAPUYECKHE

4. BoinoJsiHeHne padoThl

PaGora BbmmosiHsgercss Tpemsi Opuragamu. Kaxnmas Opurana BbIIOJIHSET
OJIHO W3 HIDKEYKAa3aHHBIX 3aJaHui. XapakTEpUCTHKU HCXOJHBIX MaTepUaloB,
COCTaB M YECTKOCTbh CMECH 3aJIal0Tcs MpernojaBaTesieM. AMIUIMTYJa U 4acToTa
KojeOaHuii jJabopaTopHOl BHOPOIIIOMIAJAKKM BO BCEX CIydasX OCTalOTCS
MOCTOSIHHBIMHU.

3aoanue Nel. CMmech Ha TUIOTHBIX 3aMOJHUTENAX. Bpems BUOpUpOBaHMS
2K, 3K, 4XK.

3aoanue No2. Cmech Ha TIOTHBIX 3aMIOJIHUTENSX.

Bpems BubGpupoBanus, kak B nepBoMm 3aganuu: 2K, 3XK, 4K , Ho
yIUTOTHEHUE UAET ¢ npurpy3om 50 r/cm .

3aoanue Ne3. CMech Ha JeTKUX 3amoiHuTeNnsX. Bpems BuOpupoBanus:
20K, 3K + npurpy3 50 r/em’; 30K, 4K + npurpys 50 r/em”.

[lopsA/10K BBINIOJIHEHHS pabOThI

l.IlpuroToButh MO 1271 cMeCH Ha IUIOTHBIX 3allOJIHUTENAX U 1571 cmecu Ha
JIETKUAX 3aOJIHUTEIISAX.

2.0npenenuTs KeCTKOCTh U oTHOCTh cMmeceit mo 'OCT 10181-81.

3.UsroroButk mo 3 obOpasua 10x10x10 cM Ha kaxmoe yclOBHE YIJIOTHEHHS
COTJIACHO 3a/IaHUIO.

4.0OnpenenuTsb IUIOTHOCTh YIUIOTHEHHOM pa3HbIMM CHOCO0AMU CMECH IO
I'OCT 10181.2-81.

31



5.00pa31pl NponapuTh N0 OJMHAKOBOMY PEKHUMY M UCHBITATh Cpa3y IMOCie
npomnapuBanus. Mcnbitanue odpasuos no 'OCT 10180-90.

6.Onpenenutb K03 OUITUEHT YIUIOTHEHUS U3TOTOBJIEHHBIX 00pas3IloB.

7.Caenatp 3aKiIr04eHue no padore.
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HPAKTUYECKAS PABOTA Ne 6

Bausinne xumMuyecKux 100aBOK HA BO3YXOBOBJIeYeHHE MEJIKO3EPHUCTOI O
oeToHa

BBenenue

beToHbl M pacTBOpPHI UMEIOT B CBOEM COCTaBE HECKOJBKO pas3WyHBIX (a3:
MEJIKMI U KPYIHBIA 3aroJHUTENN, IIEMEHTHOE TeCTO (KaMEHb) W BO3JYIIHBIC
BKJIIOUEHUS, TIOSIBUBIIMECS B pe3yjbTaTe HCHapeHus U3 OETOHA 4YacTH BOJIbI
3aTBOpeHMs. LleMeHTHBIN KaMeHb TaKKe HEOJHOPOJICH 10 CTPYKTYPE U COCTOUT U3
JeCATKa pa3InuHbIX 10 (OpMYyJie U pa3MepaM THAPATHBIX HOBOOOPAa30BaHUM, Kak
KPUCTAJITUYECKOM, TaK M CTEKI000pa3HOU CTPYKTYphl. Takum oOpa3om, O€TOH 1O
CBOEH CTPYKType SIBISECTCS HEOJHOPOJIHBIM MaTepUajoM, IMOATOMY OTICIbHBIC
30HBI KEJIE300€TOHHBIX KOHCTPYKIIMH HWMEIOT pa3HbIE XapaKTEPUCTUKH TIO
MIPOYHOCTH, IJIOTHOCTH U PAAY APYTruX cBOUCTB. CTEneHb OJJHOPOIHOCTH OE€TOHA B
KOHCTPYKIIMM B OOJBIIEH Mepe OmpeAessieT UX JOJATOBEYHOCTh. PaspyiieHue
Marepuaia MpOUCXOAUT B camMoM ciabom mecte. Ecnu OGeToH mMeeT CpeaHioro
MPOYHOCTh R, TO OTAENBHBIE €r0 YYaCTKH OTIMYAIOTCS M0 MPOYHOCTH B Mpejeiax
or (R +AR) mo (R - AR). Ilpu sTtom , yuem Menbiie AR, TeM BbIlIE CTENEHb
OJIHOPOJHOCTH MaTepuana. B 3TUX yCIOBUSX BCe W3JEIUS MPU HarpysKe
paspymiatcs B camoit ciaboit yactu (R- AR). Takum oOpa3om, HEOTHOPOIHBIN
Martepual MEHee JI0JTOBEYUCH.

OnHOPOIHOCTh OETOHOB 3aBHUCHUT OT KOJHMYECTBEHHOTO M Kaye€CTBEHHOTO
cocTaBa OCTOHHOW CMECH, B MEPBYIO, OYepeab, OT KOJIUYECTBA M COOTHOIICHUS
[IEMEHTa U BOJABL. bosbIlloe BIUSHUE HA OJTHOPOJAHOCTh O€TOHA OKa3bIBaloT dopma
W pa3Mep 3aloJIHUTENs, BEJIMYMHA UX YACIbHOM TMOBEPXHOCTH, a TaKKe
TEXHOJIOTHUSI TEePEeMEIINBAHUs, TPAHCIIOPTUPOBAHUS U YKIIAJIKU CMECH.

VYXyamarmT 0JHOPOIHOCTh OETOHHBIX U PACTBOPHBIX CMecel Takue (pakTophl,
KaK HEJOCTaTOYHOE TMepeMelInBaHue (HampuMmep, W3-3a MaJol MOJABHMIKHOCTHU
OCTOHHBIX CMecel) WM CBEPXHOPMATUBHOE TMIEpeMEITUBaHNE, TIPUBOIAIIEE B PsJIC

CllydaeB K PpAacCIOCHHUIO, a TaKXke K CHIIKEHHUIO TIPOU3BOJUTEIBHOCTH
0o0OpyZOBaHMs, pPACCIOCHUE TIPU TPAHCHOPTHUPOBKE. YacTUYHO MPeoaosaeTh
BIIMSHUE  JTUX  BO3JACHCTBUI  MOXHO, TNPHUMEHSS, HaOpuMep, MOpH

TPaHCHIOPTUPOBAHUHM CMECei crelualbHble OEeTOHOBO3bI, OOECHEeYHBAIOIINE
MOCTOSTHHOE TIepeMEIIUBaHNEe, WIW HMCIOJIb3Yysl MHTCHCUBHOE BUOPHUpPOBAHUE TMPU
ykaagke u T.1. OgHuM u3 3QQGEKTUBHBIX CIIOCOOOB TOBBIIMICHUS OJHOPOIHOCTU
OCTOHHBIX CMecel W OCTOHOB SBISIETCA BBEJACHHWE B MX cocTaB n00aBok I[IAB,
OKa3bIBAIOIIUX IUIacTUuUIMpytomee aerctBue. I[lmacTudukaTopbl MOBBIIIAIOT
MTOJABUYKHOCTh cMece, YBEJIUYUBAIOT ux KU3HECTIOCOOHOCTh u
ynoboykiaasiBaeMocTh. BnusiHue po6aBku C-3 Ha OJHOPOAHOCTH OETOHHOMU
CM€CH IPUBEAECHO Ha puc. 1.

33



&
< 1
0,9 ——
L N ——
0,8 —t— —
P
0,7 ./ 5
—
0,6 e
4"—\ 3
0,5 T’ T T
0 0,2 0,4 0,6 0,8 1 1,2
C-3, %

Puc.1. 3aBucumocts k03P dumeHTa 0JHOPOAHOCTH OETOHHBIX CMECEH OT JAO3UPOBKHU
cynepmiactudukaropa C- 3:
1-moaBMkHOCTEL cMecH 4-6¢M; 2-To ke 16-18 cm; 3- To ke 20-22 cm

Kak BugHo u3 puc.l, BBeaeHue no6aBku C-3 ymeHbIIAeT pacciiauBaeMOCTh
OETOHHBIX CMECEei, MPU 3TOM KO3(DPHUIIMEHT OJHOPOIHOCTA CMECH YBEIUUHBAECTCS.

[Tnactudumupyromniue n00aBKH (JICT) u iacTuduIupyrorie-
Bo3nyxoBomiekatone (ITAILLl), moBelmaronue MOABUKHOCTh JIETKOOCTOHHBIX
CMECEH CIMTHOM CTPYKTYphl C pacxoJoMm IeMeHTa He meHee 320 KI/M’, TAKKe
YMEHBIIAIOT pacciauBaeMocTh. Xopomwuit 3ddext pocturaercss U IpuU
MCIOJIb30BaHUE KOMILJIEKCHBIX 100aBOK Ha ocHOBe mactuduuupyromero (JICT) u
Bo3nyxoBoBiekatomiero jaeiicteus (CHB, CII). [Ipu sToM ¢ moOBBIICHUEM
MOJIBMX)KHOCTH JIETKOOETOHHOM CMECH OJJHOBPEMEHHO 00eCTieunBaeTCsl COXpaHEHUE
€€ OJJHOPOAHOCTU MOJ JNEWCTBUEM BHOPAIMOHHBIX M JIMHAMUYECKHX HArpy3oK B
npoliecce TPaHCIOPTUPOBAHUS.

1. MeTonuka onpeaejieHus1 OAHOPOAHOCTH OETOHHOI cCMecCH

JIJisi KOHTPOJIS OJHOPOJAHOCTU OETOHHBIX CMECEW OIpeAeNIOT MPOYHOCTh U
IJIOTHOCTh O€TOHA, HW3rOTOBJIEHHOIO M3 CMECEW, B3SAThIX Ha HCIBITAHUS U3
pa3TUYHBIX 30H OETOHOCMECUTEIIS, UM Yepe3 Pa3InyHbIe MPOMEKYTKH BPEMEHHU.
Paznuuusi mpoYyHOCTH 3TUX OOpa3LoB CIYXAT XapaKTEPUCTUKON OJHOPOIHOCTH,
KOHTPOJUpYEeMON mapTun OeToHHOM cMmecu wiaM OeroHa. JlJis UCHBITaHUS
OJTHOPOJHOCTH  O€TOHa MCHOJB3YIOT TakXe  yJIbTPa3BYKOBbIE IMPUOOPHI.
OpHoponHOCTh OeToHAa  MOXET OBbITh  ONpelesieHa IMyTeM  HU3MepeHus
KO3 (PUIIMEHTOB aHU30TPONUHU, MPEACTABIAIONIEH CO00l OTHOIIEHHE MPEEIoB
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MPOYHOCTU TPU CXKATUM O€TOHA TapajIeIbHO M NEPHEHAUKYJSPHO CIIOSM
YKJIAQJKH CMECH.

Yamie Bcero OJHOPOAHOCTH OETOHHOW CMECH ONpPENENsIOT MO BEJIMYMHE
pacciianBaemMocTd, kotopas usmepsiercss B coorBerctBuu ¢ ['OCT 10181-2000
MTOKa3aTEIsIMHA BOJIOOTAEIEHUS U PACTBOPOOTIEIICHHUS.

1.1. Onpeagenenue pacTBOpoOTACJCHUA 0ETOHHON cCMecH

PactBopooTaenenne OETOHHOW CMeCH €  KPYHHBIM  3arOJHUTENEM,
XapaKTepu3ylolllee €€ pacclauBaeMoOCTb MpU JTUHAMHYECKOM BO3ZCHCTBUH,
OTIPEJIENISIIOT IYTEM COIMOCTABIEHUSI COJIEPKAHUSI PACTBOPHOW COCTaBISIONICH B
HUKHEH 1 BepXHEW 4acTaX OETOHHOW CMECH, YIIIOTHEHHON B MEPHOM COCYJI€ UITU
dhopme IS U3TOTOBJICHUSI KOHTPOJIBHBIX 00pa3iioB OeToHA.

beronnyto cMech BbIKIAABIBAIOT B popMy (cocyn) 15x15x15 cM U yIIOTHSAIOT
B cootBercTBUU ¢ ['OCT 10180-2000 B 3aBUCHMOCTH OT YA0OOYKIJIaJIbIBAEMOCTH
cmecu. [locie 3Toro yrnioTHEeHHYI0 OETOHHYIO CMECh JIOMOJIHUTENbHO BUOPUPYIOT
Ha Ja00paTOpPHOM BUOPOILIONIAAKE B TECUCHUE BPEMEHH:

KECTKYI0 cMech — mMapok JXK1-K4 - 120 c,

CXK1-CXK3 - 180 c;

MOJABWXHYIO cMech: Mapok II1 u I12 - 25 ¢,

mapoxk I13 - II5 - 10 c.

[locnie AOMONMHUTENBHOIO BUOPUPOBAHUS BEPXHHUM CIOM OETOHHOW CMecH
BBICOTOM  OKOJIO TOJIOBUHBI BBICOTHI  (opMbI (cocyaa) oOTOHUpAOT Ha
MpeIBapUTEIbHO B3BEIICHHBIM MPOTHBEHb, a CMECh, OCTABUIYIOCS B HUXKHEH
yacT (OpMbI, BUOPUPYIOT JO BBIPDAaBHHUBAHMS TOBEPXHOCTH CMECH. 3aTeM
U3MEPAIOT C MOTPEIIHOCTBI0 10 5 MM BBICOTY ciiosi cmecu H,, ocraBmieiicsa B
HUKHEH YacTh (OpMbI, U BBIYHCIAIOT BBICOTY OTOOpaHHOro ciosi cMecu Hi.
[Tocne aToro ocrapirytocs B popMe CMECh BBIKJIA/IBIBAIOT Ha BTOPOU B3BEILICHHBIN
MPOTHBEHb.

Paznenennyto, Takum oOpa3oM, Ha JIB€ HABECKHM CMECh M3 BEpXHEH u
HUKHEN 4dactedd (opMbl B3BEUIMBAIOT ¢ MOTPEIIHOCThIO 10 10 © u moasepraror
MOKpPOMY pacceBy Ha CHUT€ C OTBEpCTHsIMU auamerpoM 5 MM. [lpu Mokpom
pacceBe Ka)XaylH0 HABECKY CMECH, BBUIO)KEHHYIO Ha CUTO, IMPOMBIBAIOT CTpyei
YUCTOM BOABI JO TOJIHOTO VyAaJNeHUsT LEMEHTHO-IIECYaHOI0 pacTBOpa ¢
MOBEPXHOCTH 3€peH KpPYyHMHOro 3amnonHuTens. [IpoMBIBKY CMECH CUHMTAIOT
3aKOHUYEHHOM, KOTJla U3 CUTa BHITEKAET YUCTas BOJA.

OTMBITBI KPYNHBIN 3alOJIHUTENb U3 KaKIOW HAaBECKU CMECHU MEePEHOCAT
Ha YUCTHINA MPOTUBEHB U BHICYUIMBAIOT 1O TOCTOSIHHOW MACChI MPU TeMIIepaType
(105+5) °C u B3BEMIUBAIOT C NMOTPETHOCTHIO HEe Oosee 10 T.
05H

He (1)

b

_ 05H
Hy ()

b

Mpp = (mCMB ~ My )

Mpw = (mCMH - mHIH)
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TJI€ Mpg, Mpy —  Macca pPaCTBOPHON COCTABIAIONIEH CMECH, HaXOIMBIIECHCS B
BEpXHEH U HUKHEN yacTaX GOpMbl, T;

Mg, Moy — Macca OETOHHOH cMmecH, OTOOpaHHOW W3 BEpXHEW U HIDKHEU
yactel popMbl, T;

Mgy My — Macca BBICYLIEHHOIO KPYITHOTO 3allOJIHUTENS, CONEPKALLETOCs B
HaBeCKaxX M3 BEpXHEUW M HUXKHEW yacTteil popMmBl, T;

H— BbICOTA (DOPMBI UJIU COCYAa, MM;

H,, H, — (daxTHyecKas BbICOTA BEPXHEr0 U HUKHETO CIIOEB CMECH , MM.

[Tokazarens pacTBopooTaenaeHUs OeToHHON cmecu [, %, onpeaensor mo
dbopmyie

m,, —m
7. =—2% " P" 100

p
mp@ + mpH ’ (3)

[lokazatens pacTBOPOOTAECHECHUA IS KaXXJ0W HpoObl OETOHHOW cmecu
ONpENeNsIIOT JABaXAbl M BBIYUCIAIOT C OKpyrieHuem g0 1 %, kak
cpeaHeapudMeTHyeCcKoe  3HAYEHHE  pPe3yJNbTaTOB  JBYX  OIpEJelICHUM,
OTJIMYAIOUIUXCS MEXIy co0oil He 6osiee yeM Ha 20 % cpeanero 3HadeHus. [lpu
00JIbIIIEM PACXOKIECHUH PE3YIbTATOB OINpEIeICHUE MOBTOPSIIOT HA HOBOM Mpooe
OETOHHOU cMecH.

1.2. OnpenesieHue BOA0OTACICHUSI 0ETOHHOM CMeCH

BomooTnenenne OETOHHON CMECH OIPENeNsIOT TMOocie €€ OTCTAauBaHUS B
MEPHOM cocyjie Win (popMe B TEUCHHE OTPEICTICHHOTO TPOMEKYTKA BPEMEHH.

beronnyio cMech ykiaaeiBaloT B cocyh ((popMy), BMECTUMOCTh U pa3Mep
KOTOPOT'0 3aBUCUT OT HauOOJNbIIEH KPYITHOCTH 3epeH (QpaKIuy 3aroTHATENS (s
kpynmHocTH 20 MM TPHHHMAKOT CcOCyJ OOBeMOM 1) M YIUIOTHSIOT Ha
BUOPOIUIOIIAIKE B 3aBUCUMOCTH OT YAOOOYKIAJABIBAEMOCTH CMECH. YPOBEHBb
OeToHHOM cMmecu AoikeH ObiTh Ha (10 £5) MM HIDKE BEpXHEro Kpas cocyja
(popmbr).

Cocyn (¢popmy) HakpbhIBaIOT JHCTOM MMapOHENPOHHUIIAEMOTO MaTepHuala
(cTekyio, cTanbHas MJIACTHHA U T.I1.) H OCTAaBIIAIOT B MOKOE Ha 1,5 .

OTOuparoT MUNETKOW KaXkIble 15 MUH OTIEIHMBIIYIOCS BOAY, coOupas ee B
CTaKaH C KPBIIIKOK 1 B3BEIINBAs IO OKOHYAHWUHU UCTIBITAHHS.

Bonootrnenenne 6etonnoi cmecu (I1B), %, xapakrepuszyroT 00beMOM BOJIBI,
BBIJICTIMBIICHCS U3 OETOHHOW cMmecH 3a 1,5 4, OTHECEHHBIM K 00beMy OETOHHOM
cMecH B cocyne (hopme) u BEIYUCICHHOE TI0 opMyJie

m6
Hg = —V : 1 OO
Pe " Véc ) (4)
TAc my— Macca OTI[CJII/IBH_ICI\/iCSI BOJHI, T';
Ps— IIOTHOCTHb BOABI, IPUHUMACMAA paBHOﬁ 1 F/CM3;

- . 3
Vo — 00bEM YIIJIOTHEHHON OETOHHOM CMecH, CM".
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BonooTaenenue ompenensroT ABaxAbl IS KaXJ0H NpoObl OETOHHOMU
CMECH U BBIUUCIAIOT C OKpyrieHueM a0 1 %, xak cpenHeapudmerndeckoe
3HAYEHUE PE3YJbTATOB ABYX OIPEACICHMM, OTINYAIOIIMNXCS MEXAY co00il He
o6onee yem Ha 20 % cpenHero 3HaueHus. llpu OonblieM pacxoxJIeHUU
pe3yJIbTaTOB ONpEEIEHNE TIOBTOPSAIOT Ha HOBOM ITp0oOe OETOHHOM CMeCH.

2. Heab u 3agauu gabopatopHoii padora

Ilenp ngaHHOW pabOTHl 3aKIOYACTCSd B  OMNPCICICHUH CTCICHH
OJTHOPOJHOCTH OCTOHHOM CMECH pPa3IMYHBIMH METOIaMH.
3agaum:
1. M3ydyeHue METOIOB OIPEACICHUS OJHOPOJHOCTH OCTOHHOM CMECcU U
OeToHA.
2. OmpeneneHue BIUSHUS PAa3IWYHBIX MIACTU(HHUKATOPOB HA OJHOPOJHOCTH
OETOHHOI CMECH.

3. BbinoJsiHeHne padoThl

PaGora BbImonHsECTCS 3BeHbAMHM 10 2-3 denoBeka. [lepBoe 3BEeHO
U3rOTAaBIMBAET OETOHHYIO CMECh MOABMKHOCThbIO [I3 6e3 mobaBok M MPOBOIUT
ucnpiTanus no 1m.1.1 - n.1.2 Hacrosieit paboTb

BTopoe 3BEHO W3rOTaBIMBAET CMECh AHAJIOTMYHO |-My cOCTaBy NOA-
BKHOCTBIO I3, HO ¢ nmoGaBkoi mactudukaropa Jlurnonan b-1 B konuyecTBe
0,25% oT Macchl IIEMEHTa U BBIMOJIHSAET T€ )K€ UCTIBITAHUS, YTO U MEPBOE 3BEHO.

Tperbe 3BEHO M3rOoTAaBIMBAET CMECh AaHAJOTMYHO |-My cocTaBy mMOJ-
BI>KHOCTHIO [13, HO ¢ Jo6aBKkoi cynepractudukaropa C-3 B komuuectse 0,7% ot
MacChl [IEMEHTA U BBIMOIHSIET T€ K€ UCIBITAHUS, UYTO U MEPBOE 3BEHO.

Jljist mpoBeieHUsT UCTIBITAHUSI OJJHOPOJHOCTH OETOHHOM CMECH HEOOXOIUMO
MPUTOTOBUTH J1a0OpaTOpHBIM 3amMec 00BEMOM 7 J, ONPEAENUTh MOJBUKHOCTH U
pu HEOOXOJUMOCTH CKOPPEKTHPOBATH ee no mnokaszarens II3, 3arem
ONpPEJENUTh IUIOTHOCTh CMECH B YIUIOTHEHHOM COCTOSIHUHM, OT(opMOBaTh 6
KOHTPOJBHBIX 00pa3ua-kyoda pazmepom 10x10x10 cM, u3 KOTOpbIX 3 HEOOXOIUMO
UCIIBITaTh TOCJE MpOMapUBaHUS Ha CXKATHE MEPHEHAUKYISIPHO CIIOSM YKIaJKU
CMECH, a TpU JAPYTUX KOHTPOJIbHBIX 00pa3la MCMBITHIBATH MapajiIeIbHO CIOSIM
ykiaaku cMmecu. [locie mpoBeneHrs 3THUX UCHBITAHUN JI€NIal0T BBIBOJA O CTENEHU
aHU30TPOIUHU OETOHA.

[lo okOHuYaHWMM BCEX MWCHOBITAHUW JENaeTcsl BBIBOJ O BIUSHUU J00aBOK
Jlurnonan b-1 u C-3 Ha aHu3oTpONUIO (0OJHOPOAHOCTH) OETOHA U OJHOPOJTHOCTH
OEeTOHHOI cMecH.
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INPAKTHUYECKASA PABOTA Ne 7

CpaBHeHMe TPOYHOCTH MEJIKO3EPHUCTOr0 0E€TOHA ¢ O0BIYHBIM
KPYNHO3EePHHUCTHIM 0€TOHOM

1. O01mue moJ1oKeHue

VYBenuueHnue npejena NPOYHOCTH HA PACTSHKEHHE MPU U3TMOe OOBACHAETCS
MIACTUYECKOM PACTSHKUMOCThIO OeTOoHA mepes ero pa3pbiBoM. OTHOLIEHUE MEXY
nedopMmalsiMd B MOMEHT H3JI0Ma OajJOYKM M B MOMEHT JOCTHXKEHHSI OETOHOM
HanpspkeHus: RP.H mosxer ciyuTh Mepoil yBellMYeHus: pacTsHKUMOCTH O€ToHA 32
CUET €ro IUIaCTHYeCKUX CBOMCTB. Ilpu odeHb OBICTPOM MPOBEIAEHUHU OIbITA
IJJACTUYECKAS PACTSHKUMOCTh MOXET IPOSIBUTHCS HE B MOJHYHO Mepy. Uem
MeJJIEeHHee BO3JIEMCTBYET Harpyska Ha 0anky, TeM OoJiee OJIaronpUsTHBI YCIOBUS
JUISL pa3BUTUA TUIACTHUECKUX AedOpMalvii U TeM MEHbLIE OKAKETCS U3rudaroniui
MOoMeHT. [loaToMy, 4YTOOBI TOJYYHUIIUCH CpPaBHUMbBIE PpPE3YJIbTaThl, CKOPOCTh
UCIIBITaHUS 00Pa3LOB JOJKHA ObITH OJIMHAKOBOM.

Cornmacio TI'OCTy mHarpy3ka Ha o0pasenl TpU HCHBITAHUM JOJDKHA
BO3PACTATh HENPEPHIBHO U PABHOMEPHO cO cKopocThio 0,5+0,2 k[/cM” B CeKyHIy
BIUIOTh 1O paspyuieHus ooOpasna. CKOpoCTb 3arpykeHus OeTOHa SBISIETCS
pelmarome I ero IjIacTUYECKOW pacTsS)KUMOCTH. B CBSA3M C 3THUM OTHOLIEHHUE
MEXIy MOJTHOU Nedopmanueit, COOTBETCTBYIOIIEH MOMEHTY pa3pylIeHUs Oalku, U
nedopmaliyieif, Ipu KOTOPOW BO3MOXKHO MOSIBIIEHHWE TPEHIMHBI (KpuBas a — B),
KoJebeTcs B npeaenax ot 1,5 mo 3.

Omnpenenenue MPOYHOCTH OETOHA COCTOMT B M3MEPEHMM MHUHHUMAJIbHBIX
YCWINM, pa3pylIaloniuX CHEUUAJIbHO H3TOTOBJIEHHBIE KOHTPOJBHBIE O0Opa3Ilbl
0eTOHA MPHU UX CTATUYECKOM HArpy>KEHUHU C MOCTOSIHHON CKOPOCTHIO HapacTaHMUs
Harpy3Ku, U MOCJIEAYIOIIEM BbIUUCICHUN HANPSIKEHUN IPU ITUX YCUITUSX.

2. lleaun 1abopaTopHoOil padboThI

Ilean DﬂﬁOTbI — OOCHUTH IIPOYHOCTHU OeToHa Ha PACTAKCHHUC IIPpU n3ruode n

pacCKaJIbIBAHUH.

3. CpeacTrBa KOHTPOJIS M BCIIOMOraTeJbHOe 000pyA0BaHHe

— IIpeccel miig ucneitanuii Ha cxatue o ['OCT 8905

— YcTpoiicTBa UM NPUCTIOCOOJIEHHUS Il MCHBITAHUW Ha pPAcTsDKEHHE Mpu
u3rube

— HlapHUpPHO- NOJBUKHBIE OTIOPHI

— YcTpoiicTBa U IpUCTIOCOOICHUS 711 UCIIBITAHUM Ha pacTsKeHUE Ipu
packaibIlBaHUU

— JIuneiiku crtansHbie o I'OCT 427

— [ranrenmupkynu LI/I-IT 2-ro kimacca mo 'OCT 166
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— OOGopynoBanue sl W3TOTOBICHUsST 00pa3iioB DopMbl ¢ KpBIIIKAMH U
gacaakamu o ['OCT 22685

3. IloaroroBka o6pa3noB

dopma ¥ HOMHUHAJIBHBIE pa3Mephl OOpPa3IOB B 3aBHCHMOCTH OT METO/a
ONpeAeNieHnss TPOYHOCTH OeToHa. JlomyckaeTrcs MPUMEHSTh CIETYIOIINE
00pasIbl:

- KyO®I (anee - o0pa3ibi-KyObl) ¢ pedpom juiuHoH 70 MM;

- IPU3MBI (J1aiee - o0pas3bI-ipu3Mbl) pazmepom 70x70x280 Mm;

- MUWIKMHIPHI (1anee - o0pa3ubl-IUIUHAPHI) 1uaMmeTpoM 70 Mm;

- TIOJIOBHUHKM OOpa3lOB-NPU3M, TMOJYYCHHBIX TIOCIE UCHBITAHUS Ha
pacTsDKeHHE MpU U3rude 00pa3oB-TPU3M, ISl ONPEACIICHHS MPOYHOCTH OeTOHA
Ha C)KaTHE,;

- 0o0pa3upl-KyOBl, H3TOTOBJICHHBIE B  HEpPa3beMHBIX (¢dopMax ¢
TEXHOJOTUYECKUM YKIOHOM.

3a 0a3oBbIli 0o0Opasen Mpu BceX BUAAX HCIBITAHUN ClEeIyeT MPUHUMATH
oOpazen-kyo mwim o0pazen-npusMy ¢ pazmepom padodero cedeHus 150x150 mm.
OO0pa3ibl JOJDKHBI OBITH BBIICP)KAHBI JI0 UCIIBITAHUS TIPW YKa3aHHBIX YCIOBUSAX B
pacniaiyOJICHHOM BUJE B Te€UeHHE 24 4, €CIM OHU TBEPJCIH B BOJC, U B TCUCHUE
4 4, ecid OHU TBEPJCIH B BO3AYUIHO-BI)KHOCTHBIX YCJIOBHSX WJIU B yCIOBHAX
TEIMI0BOMN 00paboTKH.

OmnopHble TpaHu 00pPa3IOB-KyOOB M 00pa3IOB-MPU3M, MPEeIHA3HAYCHHBIX
JUISI MCTIBITAHHWSI HA PACTSHKEHHWE NPHU pacKajdblBaHWUHU, JODKHBI OBITh BBIOpPAHBI
TaK, YTOOBl OCH KOJIOIUX TMPOKIANOK, TMepefalouX YyCHinue, ObLIN
NEPICHAUKYISAPHBI CIOSIM  YKJIaAKu OeToHHOW cMmecu. Ilmockocte wm3ruba
00pa3LoB-MIPU3M TPU HUCHBITAHAN Ha PACTSIKEHHE TPU HM3THOE MOJDKHA OBIThH
napajiesibHa CIIOSIM YKJTaJIKH.

Jlunelinbie pa3zMepsl 00pa3LOB U3MEPSAIOT C MOTPEIIHOCThIO He Ooiiee 1%.
Pe3ynbTaThl M3MepeHu JTUHEHHBIX pa3MepoB 0Opa3IOB 3alKCHIBAIOT B KXypHAI
HCTIBITAHUM.

Eciu npum ompeneneHur mTpOYHOCTH OETOHA HAa PACTSDKCHHE MPH
pacKaJIbIBAHUU HE MPUMEHSIOT KOHIYKTOPHI, MPUBEACHHBIC HA PUCYHKaX 2 H 3
npunoxenus M, To Ha OGOKOBBIE TpaHM 00pa3OB-KyOOB, OOpas3OB-NPU3M U
TOpIIEBBIE TOBEPXHOCTH OOpA3IOB-IMINHAPOB, MPEAHA3HAYCHHBIX JUISI JTHX
UCTIBITAHHI, HAHOCSAT OCEBBIC JINHUHU, C TOMOIIBIO KOTOPBIX 00pasel IeHTPUPYIOT
IIPU UCIIBITAHUY.

OOpas1pl, npegHa3HAYeHHBIC I WCIBITAHUS Ha OCEBOE pACTSDKCHHE,
3aKpeTUIAIOT B 3aXBaTaXx.
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4. IlpoBeneHue UCNIBLITAHUM

[Ixamy CUIIOU3MEPUTEIISI UCTIBITATEILHOW MAalllUHBI BEIOUPAIOT U3 YCIOBHUS,
YTO 0XKHJAEMOE€ 3HAUCHHE pa3pyllarolieid Harpy3Kd JIOJKHO ObITh B MHTEpBAJE
ot 20% no 80% MakcUMalabHOW HATPY3KH, JTOMYCKAeMOU BBHIOpAaHHOW IIKAJIOH.
Harpyxenue o00pa3oB MNPOBOASIT HENPEPHIBHO C IOCTOSHHON CKOPOCTBHIO
HapacTaHWs HArpy3KH 10 ero paspymeHus. [Ipu 3ToM BpemMs HarpyxeHus
oOpa3nia 110 €ro paspyuieHuss J0kHO ObiTh He Menee 30 c.
MakcumanbHOe yCWIME, TOCTUTHYTOE B IPOIECCE HCTBITAaHWS, MPUHUMAIOT 3a
pa3pyuarouyo HarpysKy.
Pazpymiennbiii  o0paser; MoJABEpraloT BU3yaIbHOMY OCMOTpy. B kypHane
HCTIBITAHUMN OTMEYaroT:

- HaJM4Yue KpynHbIX (00beMoM Oosiee 1 cM ) pakOBHH W KaBEepH BHYTpH o0pa3slia;
- HaJIMYME 3€pPEeH 3aIoJIHUTENs pasMepoMm Oosee 1,5, KOMKOB TJMHBI, CIEIOB
paccioeHusl.

Pe3ynprarhl ucCnbITaHUNW 00pa3loB, HMMEKIIUX IEPEUYHCICHHbIE Ae(EeKThI
CTPYKTYPBI M XapakTep pa3pylIeHUs, HE YUUTHIBAIOT.

5. UcnibiTaHMe HA pacTAKeHne NpH u3rude

OO0pazen-npu3My yCTaHABIMBAIOT B HCTHITATEIFHYIO MAIIMHY IO CXEeME Ha
PHUCYHKE 3 ¥ Harpy>XaroT J0 pa3pylIeHHUs MPH MOCTOSHHON CKOPOCTH HapacTaHUs
narpysku (0,05+0,01) MIla/c.

Ecnu obpasen paspymuics He B CpeAHEH TpeTu MpojieTa WM IUIOCKOCTb
paspylieHrs o0pas3iia HaKJIOHEHa K BEpTUKAJIbHOU IIocKoCcTH Ooisiee ueM Ha 15°,
TO TPpU OIpelneJeHNH CpeaHeil MpOoYHOCTH OeTOoHa cepuu 00pa3loB 3TOT
pe3yJIbTAT UCIIBITAHUS HE YUYUTHIBAIOT.

Fi2 =qa Fl2=gqa g
113 13 113 —_—

\\
3 2 1 |
4 7

al2 I1=3a al2

Puc. 3. CxeMa ucnibITaHUs HA pacTSKEHUE MPU U3THOE
b- mwupuna wu BbicoTa oOpasua; F- Harpyska;q- pacnpeneieHHas
Harpy3ka; | - mponer; / - obOpaser; 2 - IapHUPHO-HENOJBMXHAs OI0pa; 3 -
HIApHUPHO-TIOABUKHAS OTlopa
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6. UcnibiTaHNS HA pAaCTSIZKEHUE NPH PACKAJIbIBAHUH

OOpa3zen ycTaHaBAMBAIOT Ha IUIUTY UCHBITATENILHON MAIIMHBI IO CXE€Me Ha
pUCyHKe 4.

a) OOpa3upl-IWIMHAPKT W3 OE€TOHa BCEX BUIOB (KPOME SYEHUCTOro OETOHA)

r*:zqa

dazl*Tl dr2

1
d

0) OO06pa31bI-IIUITUHPEI u3 AYEUCTOTO O6eToHa

¢F=qa

al2 | al2

B) OOpa3iibi-KyObl U3 OETOHA BCEX BUJIOB
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r) OOpa3upl-MpU3Mbl U3 TAKETOro O€TOHA
Puc. 4. CxeMbl uCnbITaHUS Ha PACTsHKEHUE MIPU pacKaJlbIBAaHUU

C moMouIpl0 JAepiKaTels MM BPEMEHHBIX OIOp IMPOBEPSIOT, YTOOBI
oOpaser] ObLI OTIICHTPUPOBAH NPH TEPBOHAYAIHHOM TIPHIIOKEHUU HArpy3KH.
HarpyxeHrie TpOBOAAT TPH IOCTOSHHOH CKOPOCTH HapacTaHWs Harpy3Ku
(0,05+0,01) MIla/c.
JIisi paBHOMEpHOW Tiepefadyd yCWIus Ha oOpasel] MEXIy CTalbHON KOJFOIICH
MIPOKJIAJKON M IMOBEPXHOCTHIO 00pa3iia-kKy0a WM MEXIy OIMOPHBIMHU TUIMTaMHU
UCIIBITATEILHON MAIIWHBI M TIOBEPXHOCTHIO 00pa3la-IUiInHIpa YCTaHABIUBAIOT
npokiIaaKy u3 (aHepsl (HCMOAB3YIOT HE OoJiee IBYX pa3) WIM KapToHa
(ucronp3yroT He OoJiee OJIHOrO pasa) JJIMHOM HE MeHee [JIHMHBI o0pasia,
mupuHor (15£1) MM wu TommuHou (4+1) mMM. PesynbraThl HCHBITAaHUS HE
YYHUTBIBAIOT, €CIIH IUIOCKOCTh Pa3pyIICHUs 00pa3ila HaAKJIOHEHA K BEPTUKAJIbHOU
TJIOCKOCTH OoJiee uem Ha 15° (cM. pucyHok 4).

7. Pe3yabTaThl onpe/eseHus nepeaea NpOYHOCTH 0€TOHA HA pacTszKeHHe
Nnpu u3rude U pacKajabLIBAHNH

[Tepenen
No Pa3zmepnr | Pa3pymaro- [Tepenen [TanpoBouY- . OEchm Cpennee
— | oOpasma, | 1mias cuia, | MPOYHOCTH MPH | HBIA KO3 de- P 3Haye-
/11 IIPU pacKaJIbl-
MM H n3rude, Mna LIUCHT Hue, Mna
BaHun, Mia
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INPAKTHYECKAS PABOTA Ne8

OueHka MOPUCTOCTH MEJKO3EPHUCTOr0 0eTOHA U ee poJib B GopMUPOBAHUHU
NPOYHOCTH

1. O01mue cBegeHUus

[lopuctocTh, WM TMOPOBOE MPOCTPAHCTBO, OETOHA HAa  IUIOTHBIX
3aMoJIHUTENAX, OOYCJIOBJIEHA B OCHOBHOM IMOPUCTOCTHIO IIEMEHTHOTO KaMHS U
KOJIMYECTBEHHO XapakTEepHU3yeTCs TaKUMH IapaMeTpamMu, Kak o0beM, yaeiabHas
MOBEPXHOCTh M cpeaHuil paauyc. DopMHpOBaHHWE TOPUCTOCTH TMPOUCXOIUT
HEIMPEPbIBHO BCJIEACTBUE MPOTEKAHUS MPOIECCOB TUAPATALMU U KOPPO3UH, B
CBSI3M C Ye€M IapameTpbl MOPOBOM CTPYKTYpbl O€TOHA HENPEPHIBHO M3MEHSIOTCS.

[lopuctocts OeToHa — 3TO J0OOE HeE3amoJHEHHOEe TBepaAor (a3zoii
MPOCTPAHCTBO B CTPYKTYype OETOHA.

[HopucTocTh KIaccuuIUpyeTcs:

- 110 pa3Mepy;
- 10 OTHOIIICHUIO K BOJIE;
- TI0 POUCXOXKICHHUIO.

1. B 3aBHCHMOCTH OT pa3Mepa Mmop pa3audaroT:
- makpomnopsl (6omee 0,1-0,2 mm);

- ME30TIOPbI;

- MHKPOIIOPBI;

- TIOPBI TeJIs (CaMbIe MEJIKHUE).

2. B 3aBUCMMOCTH OT CHOCOOHOCTH TOTJIOLIATh U YIAEPKUBATh BOAY INpHU
aTMOC(EpPHOM JaBJICHUU TIOPHI JIETSATCS Ha:

- KanWUISIpHBIE (HE CIIOCOOHBI YEPKUBATh BOAY B OOBIYHBIX YCIOBUSX);

- HeKaWJUIpHBIE (CIIOCOOBI MOTJIOATh U yIEPKUBATh BOAY).

Kanwmisipasle  mopsl  WrparoT — poidb B MOPO30OCTOMKOCTH U
HEIMPOHUIIAEMOCTU OETOHA, T.€. YeM MEHbIIIe KaMMIISIPHBIX TOp, TEM JIyYILIE.

B 3aBHCMMOCTM OT JOCTYOHOCTM JJIsI BOABI MpPU HACBIIIEHUH MpU
aTMOC(EpPHOM JJaBJICHUU TIOPHI IETSATCS Ha:

- OTKPBITHIE (T.€. JOCTYIHBIE MPU HACKIILIEHUH BOJIOM)

- YCJIIOBHO 3aMKHYTbhIE (PE3EPBHBIC) — HEJAOCTYITHBIE JJIs1 HACBIILEHUS.

3. ITo IpOUCXOXKICHUIO PA3INYAIOT:

- KOHTpakIMoHHbIE (oOpasyromiuecs B  CIEJACTBHE  XUMHUYECKOTO
B3alMOJICHCTBUS [IEMEHTA C BOJO);

- peUenTypHBIE:
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a) MOpbI ONpeIesieMble COOTHOIIEHUEM BOJION U LIEMEHTOM;

0) BBEIICHHEM CIELUATbHBIX A00AaBOK (ISl YBETUYECHHUS WM YMEHBIICHUS
MPOYHOCTH OETOHA).

[lopbr renst cocraBisitoT mnpuMepHo 28% oObeMa TUIPATUPOBAHHOTO
neMeHTa (ueMeHTHoro reis). Oobem reneBbix nop He 3aBucHT OT B/L] cmecu, stu
MOPHI ABJISIOTCS HEOTHEMJIEMOM YacThlO LIEMEHTHOTO redist. Pasmepsl reaeBbix nop
(ot 0,5 aM g0 30 HM) COM3MEpPUMBI C pa3MepaMU MOJIEKYJ BOJbI, B CBSI3H C YEM
BOJia B TeJIEBBIX MOpax He sBIsEeTCS OOBIYHOM JKHUIAKOCThbIO. B uacTtHOCTH, ee
IUIOTHOCTB COCTAaBIsIeT 10 1,5 r/cM’, a TemmepaTypa 3amep3anus Hike -70°C.

KoHTpakiinoHHbsie opbl 00pa3yroTcsi BCIEICTBUE OOBEMHBIX U3MEHEHHH B
cucteMe «BojJa- emMeHT». O0beM KOHTPAKIMOHHBIX MOP COCTABISIET HECKOJIBKO
MPOIICHTOB 00beMa IIEMEHTHOTO KaMHs, pa3Mep Mop U3MeHsieTcs B npenaenax oT 30
HM 710 50 HM. KOoHTpakIMOHHBIE MOPBI OKA3bIBAIOT MOJIOKUTEIHHOE BIUSHUE Ha
MOPO30CTOMKOCTH OETOHA.

Kanunnspasle mopsl popMuUpytoTcsi B 00beMe, 3alOJHEHHOM XUMHUYECKU
HecBA3aHHOW BOoJ0H. IX 00BeM U cpeqHuil paauyc BO3PACTAIOT C MOBBIIICHUEM
B/l Oeronnoit cmecu. Ilpu B/I[>0,38 oOpa3oBaHue KanWUISIPHBIX TOP
Hens0exHo. Pazmep mop cocrasnsger oT 30 M g0 50 mMkwm. Ilpu yBenuueHuu
KaWUISIPHOW TIOPUCTOCTH CHUXKAETCS MOPO30CTOMKOCTh W HEMPOHUIIAEMOCTh
0eToHa.

CenvMeHTallMOHHBIE TMOpPBI, oOpasyroluecs B pe3yibTaTe MPOLECCOB
BHYTPEHHETO BOJOOTHAENICHHs, UMeET pazMepbl oT 50 mo 1000 MxkM u pe3ko
YXYALIAI0T MOPO30CTOMKOCTh U HEITPOHUIIAEMOCTh OE€TOHA.

Boznymnsle mopbl GopMUPYIOTCS B OETOHE BCIEICTBUE HEAOCTATOUYHOIO
YIUIOTHEHUsI («3allleMJICHHbIH» BO3AYyX) WJIM B pe3yibTaTe CHEIHAIbHBIX
TEXHOJIOTUYECKUX MPUEMOB («BOBIICYEHHBII» BO31yX). OOBEM BO3AYIIHBIX MOP B
KOHCTPYKIIMOHHBIX O€TOHaX penko mpeBblmaeTr 5%. «3aleMIeHHbIN» BO3IYX,
BCJICACTBUE XAOTHYHOCTU paCTpeieieHHs] MOop B 00bEME U HEPEryJSIPHOCTH
pasmepoB (ot 25 g0 500 MxM u Oosee), KaKk MPaBWIO, NMPUBOJUT K CHIDKCHHIO
npoyHocTH OeToHa Ha 3-5% Ha KaXAbld MPOIEHT «3alIEMJICHHOr0» BO3AyXa.
«BoBieueHHbII» BO3AyX CO3[a€T B CTPYKType OETOHa CHCTEMY pPaBHOMEPHO
pacnpeieieHHbIX oUTH chepruueckux mnop pasmepom ot 50 10 300MKM, 4TO pe3KO
MOBBIIIAET MOPO30CTOMKOCTH OETOHA.

VYBenuueHue J0JM OTKPBITHIX IMOP CHUXKAET JOJITOBEYHOCTh O€ToHa W,
HA000pOT, YMEHBIICHHE JOJIM OTKPBITHIX MOP U YBEIMYECHHE JIOJH YCIOBHO —
3aMKHYTBIX TOp CIOCOOCTBYIOT TIOBBIIICHUIO JOJTOBEYHOCTU. OTKpBHITHIE U
YCIOBHO — 3aMKHYThIE€ TMOpbI 00pa3yloT TMOJHYK MOPUCTOCTh OETOHA, C
YBEJIMUEHHUEM KOTOPOU MPHU MPOUYMX PABHBIX YCIOBUSIX CHUXKAETCS €ro MPOYHOCTD.
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2. lleab 1abopaTopHOil padoTHI

Ileanb DﬂﬁOTbI - OLOCHUTH IMOPUCTOCTH OetoHa 110 KHNHCTHKC

BOOOIIOIIalllCHUA 06p83LIOB paBJ'II/I‘IHHﬁ COCTaBOB.

3. IIpuGopsbl U MaTepUAIBI

— ¢opmbl 7151 U3roToBIeHUs oOpasnoB 6etona mo 'OCT 22685;
— Beckl J1abopaTtopubie 1o ['OCT 24104;

— BUOPOIUIOINIAAKA JabopaTopHasi;

— JTUHEHKa MeTaJUTMIecKas;

— €MKOCTE C BOJIOM.

4. IlopsiiOK BHINOJHEHUSI PA0OTHI

Pabora Bemmomusercss coriacHo ['OCT 12730.4-78 '"bBetonsl.MeTtoasl
ompeneneHusi mokasareneid mopuctoctu" (mpunoxkenue), 'OCT 12730.3-78 "
Merton onpeiesieHus: BOJONOTIOMIEHU .

CocraBnl OeTOHA JIIA WCHBITAHUM 3a1al0TC: IIPCIIOAABATCIICM.
HOBerHOCTB o6pa3u013 OUHITA0T OT MbUIM, I'pA3X W CJICIOB CMA3KHU C

MOMOIIBIO MPOBOJIOYHOM IIETKHU UM a0pa3suBHOTO KaMHSI.

HcnpiTanne oOpa3lioB MPOBOAST B COCTOSTHUM €CTECTBEHHOM BIAXHOCTH
WJIM BBICYIIEHHBIX 10 TOCTOSIHHOW MacChl.

OO0pa3ipl TOMENAI0T B €MKOCTb, HAMIOJHEHHYIO BOJIOM C TaKUM PacdeToM,
YTOOBl YPOBEHb BOJABI B €MKOCTH OBLI BBIIIE BEPXHEr0 YPOBHS YJIOXKEHHBIX
00pa31oB nmpuMepHo Ha 50 MM.

OOpa3ipl yKIAIbIBAlOT Ha MPOKIAJKM TakK, 4ToObl BhICOTa 0Opasia Oblia
MUHUMAJIbHOM (MPU3MBI U HUIMHAPHI YKIIaIbIBAIOT HA OOK).

Temneparypa BoJibl B eMKOCTH A0bKHA ObITH (20 + 2) °C.

OOpa3npl  B3BewmMBaOT uvepe3 15, 60 MuHYT W 3arem Kaxzable 24 4
BOJIOTIOTJIOIIEHHS HAa OOBIYHBIX WJIA TUAPOCTATUYECKUX BECAX C MOTPEIIHOCTHIO HE
6omee 0,1 %.

[Ipy B3BemIMBAaHMM HAa OOBIYHBIX Becax oOpa3lbl, BBIHYTbIE U3 BOJIBI,
MPEeIBAPUTEILHO BHITUPAIOT OTKATOW BIAXHOW TKaHbIO. Maccy BOJIbI, BHITEKIITYIO
U3 mop oOpas3lila Ha 4YallKy BECOB, CIEIyeT BKJIIOYaTh B MAacCy HACHIIIEHHOTO
oOpasra.

WcnpiTanue nOpoBOAST A0 TE€X IOp, TOKa  Pe3yNbTaThl  ABYX
MOCJIeI0BATEILHBIX B3BEIIMBAHUM Oy yT OTIn4aThes He O6osee yeM Ha 0,1 %.

OOpa3ipl, UCTIBITHIBAEMBIE B COCTOSIHUM €CTECTBEHHOW BIIAKHOCTH, TOCIE
OKOHYaHHUS MpoIlecca BOJIOHACKIIIEHUS BBICYIIMBAIOT IO MOCTOSTHHOM MacCHhl.

Bogomnornomenue 0eroHa oTAenbHOro obpasia mno macce W, B mpoleHTax
OTPENEIAIOT ¢ TorpenHocTho 10 0,1 % no dhopmyre:
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W = % 100,
e (1)

IrJie M, — Macca BBICYIIEHHOT0 00pas3ia, T;

m, — Macca BOJIOHACBIILIEHHOTO 00pasa, T.

Bogonornomenue 6eToHa oTaenbHOro oopasua no oorsemy W, B nporeHTax
OTPENEIAIOT ¢ TorpenHocTho 10 0,1 % no dhopmyre:

o @)

IJIe I, — IUIOTHOCTB CyXOTO GETOHA, KI/M';

I; — IUIOTHOCTb BOJIBI, IPUHIMAEMast PaBHOIT 1 T/cm.

Bopmonornomenne OeroHa cepuil 0Opa3OB OMPEACNAIOT KaK CpeaHee
apu(PMETHIECKOEC 3HAYCHHUE PE3yJbTAaTOB WCIBITAHUN OTICIBHBIX 0OOpPa3IOB B
cepumu.

B ’kypHaie, B KOTOPBIM 3aHOCAT pPe3yJbTAaThl HUCIBITAHUH, TOJDKHBI OBITH
PETyCMOTPEHBI CIEAYIONIUE TPadBbI:

— MapKHUpoOBKa 00pasIoB;

— BO3pacT OETOHA M J1aTa UCIIBITAHHA;

— BOJIOTIOTJIONIEHIE OeTOHa 00pa3IIoB;

— BOJIOIIOTJIONIEHNE OETOHA cCeprr 00pa3IIoB.

KuneTrnka BOJOIOTIIONMICHUS OETOHA XapaKTePU3YETCs IMPHUPALICHUEM €ro
MaccChl BO BpEMCHH.

KpuBbIe BOIOTOTIIONICHHS BBIPAXKAIOTCS YPaBHEHUEM

= 1= |

7

rae W, — BogonoriouieHue o0pasia 3a Bpems £, % 1o macce;

W, — Bogomnoriomenue oopasna, onpeaenernoe mo 'OCT 12730.3, % mno
Macce;

¢ — OCHOBaHHUE HaTypajbHOTro Jorapudma, pasuoe 2,718;

{ — BpeMs BOJOTOTJIONICHHUS, U,

I — ToKazaTelb CPeAHEro pa3Mepa OTKPBITHIX KAMWUIIPHBIX MOP, paBHBIN
npeaesy OTHOIICHUM  yCKOPEHHs ~ Mpoliecca  BOJAOIOIJIONMIEHHS K €ro
CKOPOCTH, OTIpeIeTIIeMbIid 110 HOMOTpaMMaM, TPUBEICHHBIM Ha 4epT. 1-4.
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a — TMOKa3aTeslb OJHOPOAHOCTH Pa3MEpPOB OTKPBITHIX KaNWJUISIPHBIX MOP,
ONpeEeIAEMBI IO HOMOTpaMMaM, IPUBEAEHHBIM Ha 4epT. 1.

[Ipu nuckpeTHOM criocoOe B3BEIIMBaHHUE MPOU3BOAAT uepe3 15 u 30 Munyr
MocJie MOTrpy>KeHHs BBICYIIEHHOT0 00pasiia B BOJy, a 3aTeM 4epe3 Kaxkble 24 4 10
MOCTOSTHHOM Macchl. [I0CTOSIHHOM Maccoil cuuTaroT Maccy oOpasia, Ipu KOTOPOH
pE3yNbTATHI JBYX MOCIEAOBATENbHBIX B3BEIIMBAHUN OTIMYAIOTCS HE OoJiee YeM Ha
0,1 %. B KoHIe HCOBITAHUM NPOU3BOASAT THUAPOCTATUUECKOE B3BEIIMBAHUE
oOpasra. ITo pe3ynbpTaTtam HCTIBITAHU I PaCCUUTHIBAIOT
OTHOCHUTEJIBHOE BOJOIOIIONIEHWE IO MAacc€ B  MOMEHTBl BpPEMEHH /] =
0,25ut, =1 u. Ilo >TMM BenWYMHAM C TIOMOIIBIO HOMOTrpamm (dept. 1)
ONPENENAT BCIIOMOTaTEIbHBIM MapaMeTp ;M mapamerp a, MO KOTOPBIM
PACCUUTHIBAIOT WJIU TIOJTYYalOT IO HOMorpaMmam (4ept. 2) u (uepT. 3) mapameTp X
. [Ipumep moap30BaHMsI HOMOTPAMMO# TTOKa3aH Ha 4epT. 3.

[lapameTpbl MOPUCTOCTU % W a cepur 00pa3loB OETOHA OMpPEAeNAIOT Kak
cpenHee apudMeTHuecKoe 3HA4YeHHE pe3yJbTAaTOB HCIBITAHUN BceX 0O0pasIoB
cepuu.

Homorpamma u npuMep pacyera napaMeTpoB NOPUCTOCTH MO KHHETUKE HACHIIEHUSI
MaTepHaJIa ) KUAKOCTHIO (IMCKPeTHbII MeTOo/)
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f, 4 0 0,25 1,0 24,0
0 815,0 838,5 851,0 865,0
g2 - - - 512,0
W= M-mn =i, 26 %:
als

815
8 =——=1]l
" BAd-511 r/em’;

W,=620-431=145 o

§15-815
a=—grs100=445

445 _ . _
Wi=g35=071 & =124,

838,5-815
- .100= 238
4 315 % o

188 |
W= m =046, a=075

A=03124 = 154

Yepr. 1

HOMOFpaMMa U IIPUMEP onpeacjaeHusi BEITUNYNHBI
T=5/2 4 <1

M
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HOMOFpaMMa u npuMep onpeuenennﬂ BCJINYMNHBI

INPAKTUYECKAS PABOTA Ne 9
OuneHka CBOMCTB PACTBOPHBIX CMeceH ¢ BO31yXOBOBJICKAIINMH 100aBKAMHU
1. O0mue MoJ10KeHUA

JIis SKOHOMHH IIeMEHTa B MEIKO3EpPHHUCTBII OETOH WHOTJa BBOJISAT
MUKPOHAITOJIHUTEN — 30J1y, U3BECTHIKOBYIO MYKY, MOJIOTHIN mecok u aAp. CoctaB
B OTOM CJy4yae OMNpPEAENSIOT OOBIYHBIM METOJIOM, paccMaTpuBas ILIEMEHT |
MUKPOHAITOJIHUTENh KaK eIMHOE BSOKYIIee. AKTUBHOCTD BSDKYIIIETO U €r0 BIUSHUE
Ha BOJOMNOTPEOHOCTh OETOHHOM CMECH 3aBUCIAT OT COAEpX aHUs M CBOMCTB
MUKPOHAIOJIHUTENS. BIusSHUE BSDKYIIEr0 Ha BOJOMOTPEOHOCTH yCTAaHABIMBAIOT
NpeIBapUTEIFHBIMA HMCTBITAHUSAMU. JlJIS OPUEHTHPOBOUYHBIX PACUETOB MOYKHO
NPUHATH, YTO YMEHBIIICHNE AaKTUBHOCTH LIEMEHTA MPOMOPIUOHATEHO YBEIUICHUIO
COJICp)KaHUSI MHKPOHATIONHHUTENS: TPU CcOAepKaHUM MuKpoHamomHuTeast 20%
aKTHUBHOCTB BSDKYIEro ymMeHbaercs Ha 20%.

BnusHue MUKpOHAMONHHUTENS Ha BOJOMPOBOJHOCTH OETOHHOW CMecHu
MOJKHO y4Y€CTh, €CJIM U3BECTHA €ro BOJONOTPeOHOCTh. B 3TOM cilyyae Koau4ecTBo
BOJIbI, KOTOPOE Ha/lo 100aBUTh K pacXoy BOJbI WIH, HAOOOPOT, HA KOTOPOE Hal0
YMEHBIIIUTH PACXO]] BOJIBI

BogonorpebHocTh OETOHHOW CMECH MOXHO OINPEACIUTh pPa3AeiIbHBIM
Y4€TOM BOAOINOTPEOHOCTH LIEMEHTA U MUKPOHAIIOJIHUTETIS.
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Ocratok Ha cute Ne02 He momkeH mpeBblmaTh 5% u ckBO3b cuTo Ne 008
JOJKHO MPOXOAUTH He MeHee 65% mpoObl. HamonHsromas nob6aBka HE JOJKHA
BBI3BIBATh MOBBIIICHUS BOJIOMIOTPEOHOCTH OETOHHON CMECH.

MUKpOHaNOJHUTEIN UCTIOIB3YIOT CIEAYIOIIUM 00pa3oM:

1. BBoasT n3MenbYeHHBIN MUKPOHAIOIHUTEIb B COCTaB OETOHHOM CMECH.

2. Pa3genpHO M3MaNbIBalOT IIEMEHT U MUKPOHAIOIHUTEIh, CMEIINBAIOT KX
Ha [IEMEHTHOM 3aBOJI€ WU Nepes] YIOTpeOIeHUEM.

3. U3MmenpbuaroT  COBMECTHO  IIEMEHTHBIM  KIWHKEp, THUIC U
MUKPOHATOJTHUTEIIb.

4. OCyIIeCTBISIIOT CTYNEHYATHIA MOMOJI, IPU KOTOPOM B OJTHOM MEJIbLHHUIIE.

2. llean 1abopaTopHO padoThI

Ilean padoThl — OIIpCACICHUC COCTaBa OeToHa SaHaHHOﬁ IMPOYHOCTHU C

ONTUMAILHON JO3UPOBKOM 30JIBI.

3. OcHOBHbBIC TOHATHS

3onel TOL mpencraBnsioT coOOM MPONYKT 00KHra MHHEpaIbHOM 4YacTu
yris, TpudeM OOXKUT (CKUTaHWe YIyIsl) TMPOU3BOAUTCS B H3MEIbYCHHOM
coctossHuu. B urtore 3oma cocrout u3 menkux (1-80 MM) u Oosibliiei 4acThbiO
chepuueckux vactull. OHa comepxkuT okucibl Si0, (35-70%), AlL,O; (5-30%),
Fe,0O; (2-20%), CaO (1-45%), u apyrux coenuHeHuid. Ilpu mnoBbILIEHHOM
conepxxanuu CaO 3o015a 00J1aja€T TUAPABINYECKON aKTUBHOCTHIO (CTIOCOOHOCTHIO
TBEPJICHUSI  CaMOCTOSATENIPHO), TMpPH  TMOHWKEHHOM —  MYIIIOJAaHUYECKOU
aKTUBHOCTBHIO (T.e. crocoOHOcThi0 TBepaeTh B mnpucyrctBuun Ca(OH),. Kpome
TOTO, YacCTHUIIbI 30JIbI MOTYT YJIydlllaTh TPaHYJIOMETPUIO TBEPAbIX YaCTHII
OCTOHHOM CMECH, BBITIOJIHSS POJIb MHUKPOHAIMOJHUTENS. B uTOore mpu BBEICHHU
307161 B OCTOHBI yAA€TCS COKPATUTh pacxoj IeMeHTa U mnecka. IHPeKTUBHOCTh
BBEJICHUS 30JIbl 3aBUCUT OT €€ CBONCTB: XMMHUYECKOM aKTHUBHOCTH, 3€PHOBOTO
COCTaBa, BOJIONOTPEOHOCTH, a TaKKe OT pexxuMa TBepAeHus 6etona. B ycrmoBusx
TeII0BOM 00paboTkH 3PHEeKTUBHOCTH MIPUMEHEHHS 30716l BO3pacTaeT (IPOUCXOIUT
TeMIepaTypHas aKTUBH3aIMs 307161 pu Temnepatype 90-95°C).

OpueHTHpOM AJisl OTpEeeIeHHs T03UPOBOK 30JIbI B OETOHE MOXKET CIIYKHUTh
MOJIOKEHHUE O TOM, YTO COJIEp’KaHHE TOHKOJMCIEPCHBIX YaCTHI] B O€TOHE (LIEMEHT
+ HaAMOJHUTENIb) JOJDKHO cocTaBiaTh 450-500 kr/M°. ITlosiBIeHHE TSTOrO
KOMITIOHEHTa — 30Jbl B OETOHE OCJOXKHSET HAXO0XKJIEHHE ONTUMAJIBbHOTO COCTaBa
OeToHa.
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4. Meroanka BbINIOJTHEHHUsI padoThI

Y4uuThiBaeTCSI 3aBUCHMOCTh ONTHUMAJILHOTO pacxojia 30Jbl OT pacxoja
[IEMEHTa, o100 BEAYT JJIsl IBYX KOHTPOJIBHBIX CMECEH C BEICOKUM U HU3KUM B/L]
(manpumep, 0,5 u 0,8). 3T cocTaBbl MOAOUPAIOTCA OOBIYHBIM CIIOCOOOM [2] WiH
MOT'YT OBITh 33/I1aHbI MPETNOABATEIICM.

1. B xaxnawlii cocTaB pacCUUTHIBAIOTCS 2-3 HO3UPOBKH 30J1bI (B JUaIa3oHe
50-100-150-200-300 kr). IIpu 3TOM MOKHO CUUTATh, YTO ONTHUMAJIbHAS JI03UPOBKA
30J161 JIOJDKHA JIOTIOJIHATH pacxoj 1eMeHnTta 10 ~500 Kr/M°. 30J1a BBOAMTCS B3aMEH
necka Mpu MOCTOSIHHOM pacxojie eMeHTa. PaccuntsiBaeTcsi aOCOMIOTHBIA 00bEM,
3aHUMaeMblii BBOJUMOW 30i0M (p 301l = 2,2 F/CM3), M Ha JTOT 00BEM

YMEHBIIIACTCS PACXO/] TIECKAa B CMECH.
A3-p,
- 5
P
3
rae AIl — ymeHnbIieHue pacxoa rmecka, Kr Ha M ;

All

o 3
A3 — AO3HUPOBKaA 30JIbI B KOHKPCTHBIN COCTAB, KI' HA M .
PpH p;— HCTHHHAA INIOTHOCTD IIECKA U 30JIbI, KI/J1.

2. Ilpu BBemeHMHM 30JIbI TOABHKHOCTb CMECH CIEAYeT COXPaHAThH
MOCTOSIHHOM, JIJISi 4ero MPHUXOAMUTCS N00aBiIsATH BOAy. POpMOBaHUE M TBEpICHUE
KOHTPOJBHBIX 00pa3loB ¢ 30J0i mpou3BoAMTCS 10 o0ObluHOM cxeme. Ho
TEMIIEPATYPY U30TEPMUU MPU MponapuBaHuM ciienyeT noBbicuTh ¢ 80 no 90°C, a
JUTUTENBHOCTh M30TEPMHUUYECKOro mporpeBa ¢ 6 no 8-9 wyacoB. DTO mo3BodsET
Jy4lle BBIABUTh XMMHUYECKYIO0 aKTUBHOCTD 30J1bI (pa3yMeeTcsl, €Clii TaKOH pexuM
ylacTtcs peanu3oBaTh Ha Tpou3BoAcTBe). OOpas3ibl HUCHBITHIBAIOTCS — MOCIE
IIpONapyBaHUs U B 28-CyTOYHOM BO3pACTE.

[Ipu 0OpaboTke pe3yabTaTOB MO MOMYYEHHBIM JaHHBIM CTPOSITCS: 3aBUCHMOCTh
NPOYHOCTH OETOHA OT JO3UPOBKH 30JIbI TI0 KOTOPOM OIpeAeniseTcs ONTHMAlbHAs
J03UpOBKa 30JIbl. EciM J03UpOBKM 301l MPUHATHI MPaBWIbHO, MPOYHOCTH OETOHA
MMEET MAaKCUMYM, a COOTBETCTBYIOIIAsI €My JO3HPOBKA 30JIbI SBJISAETCS ONTUMATIBHOM
(puc.1):

- 3aBUCUMOCTbH J03UpoBKH 301kl 0T LI/B (puc.2);

- IPUPOCT BOAONMOTPEOHOCTU CMECH OT pacxoja 30ibl (puc.3);

- 3aBUCUMOCTD NpouHocTH OT LI/B nist 6eTona 6e3 30516l ¥ ¢ ONTUMANbHBIMU
03UpOBKaMU (puc.4).
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Puc. 3. Bauganue pacxoaa 30161 Ha
BOJIOTIOTPEOHOCTH CMECH

3. Ilonyuennsle

3

3m1a, Kr/M

1 L/B) 1,5 2

LleMeHTHO-BOJHOE OTHOIIICHUE

Puc. 2. 3aBucumMocCTh

ONTUMAJILHOTO pacxoja 30ibl oT LI/B

IIpouHOCTE.

40
30
2 /
< —
A
T
A\ 4

1

(L/B),

1.5

IlemeHTHO-BOIHOE

Puc.4. 3aBucumocTs NpoYHOCTH
oerona ot L1/B:
1 - OetoHa 0e3 30JIBI; 2 — OETOH C 30JI0H

(H/B)l/l(‘.’(

3aBUCUMOCTHU ITO3BOJIAIOT HepeﬁTH K Ha3HA4YCHHIO

OIITMMAJIBbHBIX COCTAaBOB OETOHA C 30JIOM. I/ICXOI[HBIMI/I ABJIIIFOTCA COCTaBbl

O0ETOHOB, B KOTOpbIE IUIaHUpyeTcs BBeAeHUe 3oibl. Ompenensercs LI/B —

paBHOIIPOYHOrO OE€TOHA ¢ 30J10i (CM. puc.4), MO0 €ro BEIUYUHE — ONTUMAIHHBIN

pacxoJl 3076l (CM. puC. 2), a Mo pacxoay 30ibl — 3, +ABy — yBenuuenue (LI/B)y

BOJIOCOZIEPKaHUs CMECH € 30J10H (cM. puc. 3). Pacxon meOHsl mpuHUMAaeTcs Takon

KC, UTO U B HCXOJHOM COCTaBC. Pacxoz[ NCMCHTA HAXOOUTCA 11O IIPUHATOMY ]_[/B,

pacxod NneCKa — M0 YpPaBHCHUIO a0COTIOTHBIX 06’E>CMOB, IO M3BCCTHBIM pacXodaM

BOJIBI, IICMECHTA, 30JI6I U IICOHS.

4. Ilo pe3ynpTaram CpaBHEHHUSI UCXOJHOTO U HAWJEHHOTO COCTaBa C 30J10i

ACJIACTCs BBIBO/ 00 PKOHOMHH LHCMCHTA B PABHOIIPOYHBIX OeToHAaX.
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4. O6opynoBaHue U NPUHANJIEKHOCTH

Toprosbie Bechl ¢ HAOOPOM pPa3HOBECOB, HAOOP MEPHON METAJUITMYECKON U
CTEKJITHHOM mocyzbl, chepruyeckue Yalikyd ¢ JiomarkaMu JUisl TIepeMellnBaHus,
BCTPSAXUBAIOIIUM CTOJUK C MaJbIM KOHYCcOM, (hopmbI-O0anouku 3x4x4x16 cM, npecc
ruapasnnueckuii 50-100 xH, nuHeikn cranpHble, METAIMYECKUN CTEpPKEHb-
IITHIKOBKA AUAMETPOM 16 MMm.

5. Ilopsinok BhINOJTHEHHUsI padoThI

3ansatue 1. OOCyXICHHE TEOPETHUYECKHX OCHOB PabOThI, pacdeThl COCTaBa
OeTOHa C 30JI0H.

3anstue 2. [IpoBeieHre ONMBITHBIX 3aMecOB, popMoBaHUE 00pa3IOB.

3anstue 3. McnplTanue o0pasmoB, MOCTPOCHUE 3aBUCHUMOCTEH, Ha3HAUCHUE
ONTUMAJIBHBIX COCTABOB OCTOHOB C 30J101. BBIBOIBI.

6. PesyabTaTsl onpeaesieHue cocTaBa 0eToHA 3aJaHHOM MPOYHOCTH €
ONTHMAJIbHOU 103MPOBKOH 30J1bI.

Kommno3ummonHoe PacIUTe! Rox,

Ne BSDKYILHE Tlecok, T Bopa, B/B B, Rusr, M
MII MTIIa

MM F/A

Llemenrt, T 3oma, T
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