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BBEJAEHUE

OCHOBHOHM 1€NIbI0 OCBOCHUSA AUCHMUILTUHBI «CTPOUTENbHBIE MaTepHUAabDy
SBIISICTCS. HM3yUYEHHUE OCHOBHBIX (PU3NYECKUX, XHMHUYECKUX, MEXaHUYECKUX,
TEXHOJOTHUECKUX M DKCIUTyaTaIl[MOHHBIX CBOMCTB CTPOHUTEIBHBIX MaTepUajioB,
HEOOXOUMBIX JIJISl PAllMOHATIBFHOTO PEIICHUs MPUKIATHBIX (IPAKTUYECKUX) 3a7a4
C TIOCIEAYIOUIUM OTpeesieHneM 00JacTel MX palMOHaIbHOTO MPAKTHYECKOTO
UCIIONb30BAaHUs; METOJOB M TEXHOJOTMM HWCHOBITAHUNW  MaTepuanoB s
OIIpE/IENICHUS] BCEX IEPEUMCICHHBIX CBOMCTB, a TakXe ONTHUMM3AIMM COCTaBa,
CTPYKTYpBbl, CBOMCTB KOHKPETHBIX BUJOB MaTEpUaIOB U METO/IOB UX MepepabOTKH
C LEJbI0 TIONYYEHUS M3ACIMH M KOHCTPYKUMHA C 3aJaHHBIMH  (PU3UKO-
XUMHYECKUMHU, MEXaHUYECKUMU U IKCILTYyaTallMOHHBIMU CBOMCTBAMH.

OITOIT BO no cnenmanbHocTH 08.05.01 «CTpOUTENHCTBO YHUKATBHBIX 3]1a-
HUI U COOpY’KEHUI» IPEeTyCMOTPEHbI J1a0opaTopHble (MpakTuyeckue) padoThl, B
IPOLIECCE BBITOJIHEHUS KOTOPBIX CTYJEHTHI 3HAKOMSTCSI C OCHOBHBIMU CBOMCTBaMU
CTPOHUTENBHBIX MATEPUaIOB, METOIAMU WX JIAOOPATOPHBIX MCTBITAHUH, MPUMEHS-
eMBIMHU TIPU 3TOM NMPUOOPaMH, HHCTPYMEHTAMHU U MCTIBITATEIbHBIMUA MAIlIMHAMHU, a
TaK)K€ TEXHUYECKHUMH TPeOOBAaHUSIMHU, MPEABIBISIEMbIMA K KaY€CTBY CTPOUTEIb-
HBIX MaTepuanoB. M3yyaroT cnocoOsl mogdopa cocTaBa TAKEIOro OETOHA U cocTa-
Ba CTPOUTEILHOTO PACTBOPA MO CTAaHAAPTHBIM METOIUKAM.

K BbinonHeHU0 1a00paTopHBIX pabOT CTYAEHTHI JOJKHBI IMPUCTYNATh
TOJIBKO I10CJI€ U3YUYEHHUSI COOTBETCTBYIOIIUX TEOPETHUYECKUX BOIIPOCOB MO YUEOHU-
Ky, IpOpabOTKH METOAMKHU BBIMOJIHEHUs] MCTIBITAHUNM 10 HACTOSALIMM METOJUYe-
CKUM YKa3aHMSIM, a TAK)Xe, 03HAKOMHUBILHUCH C MMPAaBUJIAMU 110 TEXHUKE 0€30IacHo-
CTH Tpu paboTe B 1a00paTOpPHUHU.



1. OCHOBHBIE ®U3UKO-MEXAHUYECKHUE CBOMCTBA
CTPOUTEJIBHBIX MATEPHUAJIOB

1.1 IlnoTHOCTDH

IL1oTHOCTH — PTO Macca C€IMHMIIBI o0BeMa Marcpuaia

p= Vm (r/em®, xr/md) (1.1)

rze
m — mMacca matepuana (T, Kr);
V — 06beM maTepuana (cm®, m3).

COOTHOLIEHNE MEKY Pa3MEPHOCTAMMU ILIOTHOCTH:
1 2/cm®=1 m/m®= 1000 k2/m*=1 ko/om® =1 x2/n

HNcTuHHas MJIOTHOCTH — Macca eIMHUIIBI 00beMa KyCKOBOTO MaTepuasa B
a0COJIFOTHO TUIOTHOM COCTOSIHUM (0€3 MyCTOT U MOpP)

m
Pu = (r/em3, kr/md) (1.2)
VA
rae
m — macca matepuaia (T, Kr)
V4 — 06beMm Matepuana 6e3 mop (cm®, m°)

Cpeansisi IJIOTHOCTH — Macca €JIMHUIIBI 00beMa KyCKOBOT'O MaTepuaa B

€CTECTBEHHOM COCTOSIHUU (C IIyCTOTAMH U TIOPAMH).

m

Pe =~ (r/em3, xr/m) (1.3)
E

rie
m — Macca Marepuaina (T, Kr);
Vg — 00BbeM MaTepuana ¢ IycToTaMu 1 opamu (cm®, ).

HacpinHasi ILIOTHOCTB — Macca eJMHMIBI 00beMa ChITy4ero MaTepuasa B
€CTECTBEHHO-HACHIITHOM COCTOSIHHH.
Py = ﬂ( r/em®, kr/md) (1.4)
VH
e
m — macca matepuana (T, KT, T);
Vpy — 00beM MaTepHalna B HACBIIHOM COCTOSHUH (cM>, M°).

1.1.1 OnpeneneHue HCTUHHOM MJIOTHOCTH

Jlns ompeneneHus: UCTUHHOM TIJIOTHOCTH HEOOXOJIMMO OIpEeNeIuTh 00bheM
MJIOTHOTO Matepuana (6e3 mycToT u nop). JJjist 3Toro mopucThiii MaTepuai npeaBa-
PUTEILHO U3MENBYAIOT /10 TOJTHOM JMKBUAAIMH Mop. MCTHHHASI MIOTHOCTD YHC-



JICHHO paBHA OTHOIIEHHWIO MAaCcChl MaTepHaia K ero 00beMy B aOCOIIFOTHO IJIOTHOM
coctosiHun (06€3 MyCTOT U 0P ).
m
P =y (r/em3, xr/m°) (1.5)

A

rjae m —macca matepuana (T, Kr)
V4 — 00BeM Matepuana 6e3 nop (cm, M)

[110THOCTE OIpenesSIoT ¢ TOMOIIBIO PUdopa — 0ovéMomepa Jle-
Hlamense, npeacTaBisIoONero cooor Koja0y ¢ pacupeHUEM B IIUIHHAPUIECKON
yacTu (pucyHok 1.1) u umeromei qeiaeHus B HUKHENW U BepXHEH 4acTsiX.

Pucynok 1.1 — O6sémomep Jle-IllaTense

Jlns onpeneneHyss MICTUHHOM MJIOTHOCTU MaTepuaia U3 OTOOpaHHOM U Tia-
TEJIBHO MepeMEIIaHHOM cpeaHel mpoOkl oTBeMBatOT 200 I, BEICYLIMBAIOT €r0 NpU
temrepatype (110 + 5)°C 10 mocTosIHHON Macchl, 3aT€M TOHKO U3MEIIbYaloT B ara-
TOBOI win (papdopoBoii cTynke.

[TonydenHslil MOPOLIOK MpocenuBaroT yepe3 cuto Ne(2 (pa3Mep sUeHKH B
ceery 0,2x0,2 MmM) 1 6epyT HaBecky okojio 180 r mpocessHHOTrO TIOpomka. O0bemM
3TOr0 pacIIMpeHus cocTapiseT nopaaka 20 cM®,

O6beMoMep HAMOJHSIIOT JO HIXKHErO HYJIEBOTO WM JIFOOOTO JIPyroro jaesne-
HUSl KUJKOCTbIO, HHEPTHON K UCIBITYeMOMY MaTepuainy (BoAoH, OE3BOJAHBIM Ke-
POCHHOM WJIM CIUPTOM). TIIATENbHO MPOTUPAIOT TAMIIOHOM WM (UIBTPOBAHHON
OyMaroi cBOOOAHYIO OT KHJIKOCTH 4acTb 0ObeMOMEpPA U MOMEIIAIOT €r0 B CTEK-
JSIHHBIN cOoCy/1 ¢ BOJIoM, nMeromieit temnepatypy (20+1)°C (pucynok 1.2).
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Pucynoxk 1.2 — IIpubop nms onpenenaeHuss HCTUHHOM MJIOTHOCTH MaTepHana

1 — mwrrtatuB; 2 — BOpoHKa; 3 — TepMOMETD; 4 — 00BEMOMEp, 5 — eMKOCTb

Yepes 5 MUH 1ociie HOMEUIEHUSI 00beMOMEpPa B BOAY, OTMEYAIOT YPOBEHb
KUJKOCTH, MOJB3YSCH JEICHUSIMHU B HUKHEH YacTH MIKaJIbl prubopa. 3aTeM oT
NOJIFOTOBJIEHHOM MPOOKI MOPOIIKa MaTepuana OTBEIINBAOT ¢ TOYHOCTHIO 110 0,01
I' Ha TEXHUYECKUX Becax HaBecKy 80 I' 1 uepe3 BOPOHKY BBICHINAIOT MaTepUal B
00BbeMOMEp MOPLMSIMU JI0 TEX MOP, TOKA YPOBEHb KHUAKOCTU B HEM HE MOJTHUMET-
Csl 10 OJTHOTO W3 JICJICHUH B BEpXHEN 4acTu MIKaJbl Ipudopa.

Pa3HoCTh MEX]Ty KOHEUHBIM U HAYaJIbHBIM YPOBHSIMHM >KUJIKOCTH B 00bEMO-
Mepe MOKa3bIBaeT 00bEM MOpoiiiKa V, BEICKIIaHHOTO B MpuOop. OCTaTOK MOPOIIIKa
B3BEUIMBAIOT U [0 Pa3HOCTH MEXK/y HauaJbHOW HABECKOM M M OCTaTKOM Mj ompe-
JEJSIIOT Maccy MOpPOILKa, BBICHIIIAHHOTO B 00bEMOMED.

[170THOCTL MaTepuasa B I/cM® paBHa:

p=—0 (1.6)

rae

M — nmepBOHaYaJIbHAsl HABECKA MaTepuaa, T;

M1 — OCTATOK OT HABECKW MaTepuaa, T;

V — 00BEM KUIKOCTH, BEITECHEHHON MMOPOLIKOM, CM .

[110THOCTL MaTepHana OnpenessoT ¢ TounocTeio 10 0,01 r/cM3, kak cpen-
Hee apupMeTHiecKoe 2-X OTACNIbHBIX ONPEeACIeHUN Ha pa3HbIX HABECKaX.

JUIsl OpUEHTUPOBOYHOIO ONpPENETIEHUsI IUIOTHOCTH MaTepuaja MOKHO BOC-
TI0JIb30BaTECS MEPHBIM LIMIUHAPOM eMKOCcThi0 oT 100 1o 250 cm® ¢ ueHoli mene-
Hus 1 mmm 2 cM®. B 5TOM cilyuae B IWIMHAP HAJIHMBAIOT XKUAKOCTH Ha 1/3 ero 00b-
€Ma, OTMEYAIOT YPOBEHb IO HUKHEMY MEHUCKY JKHJKOCTH, 3aTEM OCTOPOKHO (4e-
pe€3 BOPOHKY) BBICBHIAIOT B HEro HAaBECKY Mopolika marepuana maccod 100 r, u
BHOBb OTMEYAIOT YPOBEHb >KUJIKOCTU. [0 pa3HOCTM KOHEYHOrO0 M HAYaJIbHOIO
YPOBHEH KUIKOCTU (IO HUJKHEMY MEHHCKY) ONpPENENsIoT 00beM BBICHIIIAHHOTO B



[UJIMHAP TOPOIIKA. 3aTeM N0 TPHUBEIAECHHON HUXKE (PopMylie ONMpeaensioT MIoT-
HOCTb MaTepHraa.
VIcTUHHAS IIIOTHOCTH MaTepHaa B I/CM° paBHa:

p=c (L.7)

rIe

M — HaBecka maTepuana, r;

V7 — 00BbEM KUJIKOCTH C MaTEpHUaIOM (110 MEHHUCKY), cms;

V| — nepBOHAYAIbHBIA 00BEM KUJIKOCTH (110 MEHUCKY), oM.

1.1.2 Onpenenenue cpeHed MIOTHOCTH

Jlnst onpesiesieHust cpeiHel TUIOTHOCTH HEOOXOAUMO ONPEeIeIuTh 00beM Ma-
TepUaia B €CTECTBEHHOM COCTOSIHMM (C MyCTOTaMH W mopamu). g 3Toro nopu-
CTBIA MaTepHall IPEIBAPUTEIHHO MOKPHIBAIOT NapapuHoM (mapauHUPYIOT) WU
HACBIAIOT BOJIOK.

CpeaHsisi IJIOTHOCTH YUCJIEHHO paBHA OTHOLIEHUIO Macchl oOpa3la Marte-
puana K ero o0beMy B €CTECTBEHHOM COCTOSIHUH (BMECTE C ITOPAMHU U ITyCTOTAMH):

m
Pc =~ (1.8)

rIe
m — Macca obpasiia marepuana (T, Kr);
VEg— 00beM 00pasia B €CTECTBEHHOM COCTOSHUH (M, M°).

BOABIIMHCTBO CTPOUTENBHBIX MAaTEPUATIOB UMEIOT MOPhL. YeM ux OoJblie B
Marepualie, TEM MEHBIIIE €ro CPEAHSS MIOTHOCTb.
[Ipu onpeneneHuu cpeiHen MIOTHOCTA MaTepraia MOKHO UCIOJIb30BaTh 00pasiibl
KaK MpaBUJIBLHOM, TaK W HEMpPaBUJIbHON reoMerpuueckoit opmel. OT Gopmbl 00-
paslia 3aBHCUT METOJ OINpEAENCHHUs] ero o0beMa sl MOCIEAYIOIIEro pacuera
CpelHEel IUIOTHOCTH MaTepuana.

1.1.3 Onpenenenue cpeaHei MJIOTHOCTH 00pa31[0B NPABUJIbHOM
reoMeTpu4eckou Gopmsl

Jlist onpenienieHust cpeHel MIOTHOCTH MaTepuraia roToBIT oOpasibl B (hop-
Me Ky0a, mapajuiesienuIieia uiM IMHIpa. bepyT Tpu oOpasiia v BRICYIIIUBAIOT MX
B mkady npu temmneparype (10545)°C oxnaxxaaroT B IKCUKATOPE U XPaHAT B HEM
JI0 MOMEHTA UCTIBITAHHUSL.

[ItaHreHITUPKYJIeM U3MEPSIOT 00pa3ibl ¢ TOYHOCTHIO 0 0,1 MM Kak 3TO
MOKa3aHo Ha pucyHke 1.3.

10
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Pucynok 1.3 — Cxema usmepenust oobema o0pa3ioB MaTepuaia

a — obpazer B popme mapaienenumnesaa; 6 — oopasen B hopMe HUIHHIPA

3a OKOHYATENIbHBII Pe3ysIbTaT MPUHUMAIOT CpeHEEe apU(PMETHUECKOE mpex
W3MEpPEHHI KaXXI0H rpaHu Ky0Oa Wiy napaienenunena (pucyHok 1.3, a).

Ha kaxnoil u3 napamienbHbIX MIIOCKOCTENH 00pa3ia MUIUHIpUYECKon (op-
MbI (pUCYHOK 1.3, 6) MPOBOJAT JIBa B3aUMHO IEPIICHIUKYJIAPHBIX quametpa (d,
dz, d3, ds) 1 U3MEPSIOT UX JUTHHY; KPOME TOTO, U3MEPSIIOT AUAMETPhI CpPEIHEH a-
ctu nuwuHApa (ds, dg) B cepenuHe ero BBICOTHL. 32 OKOHYATENBHBIA PE3yJIbTarT
NPUHUMAIOT CpeiHee apu(PMETHUECKOE ECTH UBMEPEHUN TUaMeTpa.

BricoTy muiMHIpa ONpeessoT B YEThIPEX MeCTax Mo 00pa3yoluM B IBYX
B3aMMHO NEPHEHINKYJISIPHBIX HAlpaBICHUSAX, 332 OKOHYATEJbHBIM pe3ybTaT Ipu-
HUMAIOT cpefiHee apupMeTuiecKoe 4-x U3MEPEHUH.

O6wem oopasua Vy (cm®), umeromero Gpopmy napanenenuesa:

V= a.x b, % e, (1.9)

rae
ac, b, c.— cpeaHune 3HaUYEHUs pa3MEPOB IpaHeii 00pasiia, CM.

O6bem 00pasua HIMHApUYecKoi Gpopmbl Vi (cm?):

v, =" '40'0 e, (1.10)

rie
d. — cpenHuit TUamMeTp UUIHHIPA, CM;
h.— cpenHsist BBICOTA LMIMHJIPA, CM.

3aTeM KaxIbIid oOpasel] B3BElIMBaOT ¢ TOUHOCThIO a0 0,1 T mpu macce 00-
pasua a0 500 r u go 1 r, ecnu Macca obpasna 6osiee 500 r. 3Has maccy U 00bemM
00pasLa, BBIYKMCIAIOT €ro mIoTHocTh (r/cm®) mo dopmyne (1.8). Onpenenenue
TJIOTHOCTH MaTepualia MpoUu3BOASIT Ha 3-X oOpasiax.
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1.1.4 Onpenenenue cpeHeH MIIOTHOCTH
00pa3uo0B HeNPABUJIbHON reOMeTPUYECKOM (POPMbI

HpI/I OIIPCACIICHUHU IINIOTHOCTH 06pa3ua IMPUMCHAIOT MCTO/, OCHOBAHHBIM Ha
BBITCCHCHHNU 06pa3u0M N3 COCyda KUIKOCTH, B KOTOPYIO CIo IIOI'PYKaAroT. I[JUI
9TOTI'0 UCIIOJIB3YIOT O6’B€MOMep HIJIK THAPOCTATHYCCKUC BCCHI.

Memoouka onpeoenenus cpeoHeil Ra10OMHOCMU
¢ nOMouib10 od6vemomepa

Jlna onpeneneHus MIOTHOCTH UCHOJB3YIOT MpuOop odbeMomep (PUCYHOK
1.4), mpeacTaBisAOMUi COO0M METAIUTMUSCKUA WM CTCKISHHBIA muauHap (1)
nuamerpoM 150 MM u BbicoToi 350 MM ¢ BHassHHOM Ha BeicoTe 250 MM TpyOKO#
(2) mmamerpom 8—10 MM € 3arHYTHIM BHU3 KOHIIOM.

1

|
"

Pucynok 1.4 — O6bsemomep
1 — mummemp; 2 — TpyOKa; 3 — obOpazerr; 4 — ctakaH

OObemMoMep HAMOJIHAIOT BOJIOM HECKOJIBKO BBIIIE TPYOKH M KT, TTOKA U3-
OBITOK BOJIbI CTEYUET, 3aTE€M 0] TPYOKY MOJCTABIIAIOT B3BEUICHHBIH cTakaH (4).

Kaxnprit o6pazer; (3) BBICYIIMBAIOT, B3BEIIMBAIOT M1, a 3aTeM NapapuHu-
PYIOT, ¥ CHOBA B3BEILIMBAIOT Mp.

[Ipu morpy»eHuu UCHBITYEMOTO NapapuHUPOBAHHOTO 00pasia B 00beMO-
Mep, BBITECHsIeMasi Bojia Oy/IeT BBITEKAaTh uyepe3 TPYOKy B CTakaH, KOTOPHIN BMe-
CT€ C BOJIOM B3BEIIMBAIOT, OTIPEJIEIISS MACCY BRITECHEHHOW BOBI Mp.

[TnmoTHOCTH 00pa3iia BEIYUCISIOT CIICIYIOMIUM 00pPa30M.

Bnauane onpenensator 00bem napaduna Vi, 3aTpadyeHHOTO Ha MOKPBITHE 00-
pasia:

vV, =—2—1 (1.11)

rae
M1 — Macca cyxoro oopasiia, T;

M, — Macca napaguHIPOBAHHOTO 00pasIa, r
07 — MCTUHHAS TIOTHOCTH napaduHa, paBHas 0,93 r/cm®,

3aTeM BBIYHUCIISIOT CPEAHION0 INIOTHOCT 00pasua (r/cm®):
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m m m m
Py = —= L= ! = L , (1.12)
V., Vi-Vy [mBj (mBJ [mz_mlj
SB[ TR
Ps Ps P
rac

M1 — Macca cyxoro o0pasiia Matepuana, r;

M, — Macca napapuHIPOBAHHOTO 00pasia, T

Mp — Macca BRITECHEHHOM BOJIBI, T

V7o — 00beM napaMHEPOBAHHOTO 00pasna, cm>.

V7 — 00bem mapaduna, cm°,

0 — UCTHHHAS IUIOTHOCTH BOJBI, paBHas 1 r/cm,;

07 — MCTHHHAS TIOTHOCTh napaduHa, pasHas 0,93 r/cm®,

B xadecTBe 00BeMOMEpa TOMTYCKASTCS UCITOJIB30BATh MEPHBIC IUITUHIPHI
00beMoM 100-500 cM® B 3aBUCHMOCTH OT pa3Mepa UCIBITYEMOT0 00pasLa.

Memoouka onpedenenus cpeoneil Na10OMHOCHU MEMOOOM
2UOPOCMAMUYECKO20 636CUIUGAHUA

OO0pa3zer HelpaBUILHONH IeOMETPUYSCKOH (POPMBI BBICYIIMBAIOT JIO ITOCTO-
SSHHOM MacChl, B3BCIIMBAIOT Ha TEXHUYECKUX Becax Mi, 3aTeM mapadUHUPYIOT U
CHOBa B3BEHIMBAIOT My. 3aTeM €ro MOJABCIIMBAIOT Ha TOHKOW HUTH K KPIOUKY IPH-
CIIOCOOJICHHMS, 3aKPEINICHHOTO Ha JICBOM KOHIIE KOPOMBICIIA THAPOCTATHYCCKUX BE-
coB (pucyHOK 1.4).

Pucynok 1.4 — 'mapocrarnyeckue Bechl

Maccy o0pa3ua ypaBHOBEIIMBAIOT TUPSIMHU, YCTaHABIMBas UX Ha IPaBYIO
yamry Pi. O0Gpa3zen norpykarT B CTaKaH C BOJIOM Tak, 4YTOObI OH HE Kacajycs CTe-
HOK U JHA.

[Ipu 3TOM paBHOBECHE BECOB HAPYIIAETCS U BEChl CHOBA YPAaBHOBEIIMBAIOT,
CHSIB C ITPaBOil Yalllk 4acTh TUPb, U ONPEAEIAIOT Bec o0pa3ia B Boje Ps.

Pa3HocTh 3HaUeHMI BecOB mapa@uHUPOBAHHOTO 00pasiia Ha Bo3ayxe Piu B
BoZie P> 4YMCIIEHHO paBHA MAacce BBITECHEHHOW BOJIbI, & €€ 00bEM COOTBETCTBYET
o0veMy mapauHUPOBaHHOTO 00pa3na V.

Hanee no opmysie onpeaensoT MI0THOCTh 00pasia:
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P =y mml “(R-P mlm —m ) (1.13)
e (R
Ps Pz P
rIe
M; — Macca cyxoro oopasiia MaTepuaiia, T,
m, — Macca napapuHUPOBaHHOTO 00pasIa, T;

Mp — Macca BHITECHEHHOM BOJIBI, T;

P; — Bec 00Opasia Ha BO3IyXe, T;

P, —Bec obpasua B BOJIE, T;

5 — TIIOTHOCTB BOJIBI, paBHas 1 r/cM?;

07 — TWIOTHOCTH napaduua, pasHas 0,93 r/cm®,

[InoTHOCTH MaTepuana BBIYUCIAIOT KakK cpelHee apudmeTrdeckoe orpee-
JIeHUuM mpex 00pas3IoB.

Memoouka onpedenenusn cpeoHneil N1OMHOCMU MEMOOOM NPedeapumeibHo20
HACbIUECHUA 800011

CpenHio IUIOTHOCTh TaKXe€ MOXXHO ONpenenuTh 0e3 napaduHUpOBaHUS
00pasIloB, HACKIIIAs UX BOJIOM.

Xox ompeneneHus: B3BENIMBAIOT CYX0W o0Opa3zerr M, 3aTeéM HaCBIMAIOT €To
BOJIOHM JIO TIOCTOSTHHOM MACCHI, 3aMOJIHSSL BCE OTKPBITHIE MOPHI BOJIOM.

3areMm orpeaenaoT 00BbEM HACBIILIEHHOTO BOJ0M 00pa3na Vp

Janee o ¢opmyJie OIpeaeIIsItoT IIIOTHOCTh 00pasiia:

B m, , (1.14)
Pra ™ {Pl_ sz_[mz _mlj
PA Pi
rie

M; — Macca Cyxoro oopasiia MaTepuaia, I,

My — Macca napauHUPOBAHHOTO 00pasiia, T;
P31 — Bec oOpasiia Ha Bo3ayXe, T;

P, —Bec oOpasma B Boje, T

O — IUNIOTHOCTB BOJBI, paBHas 1 r/cm®,;

07 — TWIOTHOCTH napaduua, pasHas 0,93 r/cm®,

3areM ero moJBEIIMBAIOT HA TOHKOW HUTU K KPIOYKY MPUCIIOCOOJICHNUS, 3a-
KpPEIUICHHOTO Ha JIEBOM KOHIIE KOPOMBIC/IA THAPOCTATHYECKUX BECOB (pHUCY-
HOK 1.4).

Maccy obpasma ypaBHOBEIIMBAIOT TUPSIMU, YCTAaHABIWBAasS WX Ha IMPaBYIO
ganry Pi. O0pasell morpykarmT B CTakaH C BOJIOM Tak, 4YTOOBI OH HE Kacajycs CTe-
HOK U JHA.

JI1s OpUEHTUPOBOYHOTO OMpPEACIICHUS TIJIOTHOCTH MaTepuania MOXKHO BOC-
MOJIb30BATHCS MEPHBIM LWJIMHIAPOM eMKOCThI0 oT 100 mo 250 cm® ¢ 1eHoi nmene-
Hus 1 uam 2 cM®. B 5ToM cilydae B LIMIMHIP HAIMBAIOT KUAKOCTH Ha 1/3 ero 00b-
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€Ma, OTMEYAIOT YPOBEHB 10 HHX)KHEMY MEHUCKY JKHJIKOCTH, 3aTEM OCTOPOXKHO BbI-
CBIITAIOT B HETO HaBECKY Mopouka matepuana Maccoi 50-100 r 1 BHOBb OTMEYAIOT
ypOBEeHb KUAKOCTU. [10 pa3HOCTH KOHEYHOTO U HAYAJIbHOTO YPOBHEH ONpENEsIoT
00BEM BBICHIIIAHHOIO B IMJIMHJP MOPOLIKA. 3aT€M 10 MPHUBEACHHON HUXe (Qop-
MyJI€ ONIPEAEIAIOT INIOTHOCTh MaTepuraa.

CpeHss IIOTHOCTh MaTepuaia B I/cM® paBHa:

p=—M_, (1.15)

rIe

M — HaBecka maTepuana, r;

V7 — 00BbEM KUJKOCTH C MaTEpHUaIoM (110 MEHHUCKY), cms;

V| — nepBOHAYAIbHBIA 00BEM KUJIKOCTH (110 MEHHUCKY), cMe.

[TmoTHOCTH MaTepHalia BEIYMCIISIIOT KaK cpeaHee apudMeTHyecKkoe ornpee-
JeHui 3-X o0pa3IoB.

1.2 Ilopucrocth

IopucrocTs MaTepHalia XapaKTEpHU3yeT CTENEHb 3alOJHEHUs1 ero oobema
BO3JIyIIHBIMUA NTOPAMH W YHMCIEHHO paBHA OTHOLIECHUIO 00bema nop Vi Kk 00bemy
oOpasia B €CTECTBEHHOM COCTOSIHUU V!

\Y
7= 1.16
V. ( )

[TopuctocTs /I KyCKOBOrO MaTepuaja CBsi3aHa C €ro CPEIHEN IMIOTHOCTHIO
Oc U ICTUHHOM TIJIOTHOCTBIO Oy CJIEAYIOIINM COOTHOILIEHUEM:

H:\i: EE _VA :VE _VA :1_V_A:1_VA -m,
VE VE VE VE VE -m,
m
(vlj (1.17)
7=1->*t/_1_Fc.
m, Pu
Vv,
M= [1— &}00% , (1.18)
Pu

rIe
V7 — 06beM 1Op B KycKe MaTepHana, cM>,

Vi — 06beM MaTepuaa B €CTECTBEHHOM COCTOSHUH (C HOPAMH), CM°;

V,— 00BbeM MaTepuana B aGCOIIOTHO IJIOTHOM COCTOSIHUM (6€3 mop), cM>;
M; — Macca oOpasia MaTepraia ¢ CyXoM COCTOSIHUH, T;

Oc — cpeiHss IIOTHOCTh KYCKOBOTO MaTepuana, I/cM>;

Oy — UCTUHHAS INIOTHOCTH KYCKOBOTO MaTepUaa, I/cM°,

[TopucrocTs BblpaxatoT B nosix (opmyna 1.17) unu B mpouenrtax (popmy-
na 1.18) ot o6bema marepuana.

15



[TopuctocTs 1 €e BUJ (OTKpbITAasi M 3aKpbITas) B 3HAYUTEIHLHOW CTENEHU
ONpENEIAET CBOMCTBA MATEPHUANIOB: BOJOIIOIVIOLIEHNE, BOJONPOHUIIAEMOCTD, MO-
PO30CTOMKOCTB, TEIIONIPOBOAHOCTD, INIOTHOCTD.

OTkpbITast NOPUCTOCTH [/p paBHA OTHOIICHUIO CYMMapHOTro o0beMa Bcex

OTKPBITHIX MOP Vo, HACHIIAIONTUXCS BOAOH, K 00bEMY MaTeprajia B €CTECTBEHHOM
coctositHnu Vg

) ()
Vv \ P P
g Vo Ve _\Ps)_ ; 1.19
¢ VE VE Ve Ve ( )
1, = (MJIOO% , (1.20)
Ps Vg

rae

11 — OTKpBITasi HOPUCTOCTh KyCKOBOTO MaTepurala B IOJISX WIH MPOLEHTAX;
Vo — 00bEM OTKPHITBIX HOP B KyCKE MaTepHala, CM°,

Vg — 06beM MaTepuasa B €CTECTBEHHOM COCTOSHHUH (C OPaMHm), CM°;

M1 — Macca o0paslia MaTepraia B CyXOM COCTOSIHUM, T;

M, — Macca o0Opaslia MaTepHraa, HaChIIIIEHHOTO BOJIOM, T;

Mp — Macca BO/Ibl, MOTJIONICHHOM 00pa3IioM MaTepuana, T;

O — UCTHHHAS IIOTHOCTB BOJBI, T/cM3,

OTKpBITYIO TOPHUCTOCTH BBIpaXKatoT B A0JsX (hopmyina 1.19) nnm B mpotieH-
tax (popmysa 1.20) oT oObeMa MaTepuaa.

3akpbITasi HOPUCTOCTH //3 paBHA Pa3HOCTH MEXIY 001IEei MOpUCTOCThIO 1]
Y OTKPBITOW TOPUCTOCTHIO 11p):

113 = 11— 1y, (1.21)
m,=m-m,=|1-Lc | [ MM (1.22)
Pu Py Ve
,=1-11, = (1—"-CJ10%—(MJ100%, (1.23)
Pu Py Vi

Koy puument minotnocTu Kj; XapakTepusyeT CTETCHb 3alOJTHEHUS 00b-
eMa Marepuaia TBEpAbIM BEIIECTBOM U PaBEH OTHOIICHHIO 00beMa MaTepualia B
a0COJIIOTHO MJIOTHOM COCTOSIHUU V4 K 00BbeMy MaTepHuaia B €CTECTBEHHOM COCTO-
sanu V.

m,
V V,-m [V j p
oo Ve Vaem Vo) pe 1.24
" Ve Vp-m (mlJ pI/I’ ( )
Vi
K, =£<<1. (1.25)
Pu
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Ko3¢duuuenr Hachimenuss nop Ky paBeH OTHOLIEHHUIO OTKPBITOU MOPH-
ctoctH /1o K o0uieit mopuctocT /7 u XxapakTepu3yeT CTENEeHb HACKIIEHUsT 00bemMa

MaTepualia BOJOM:
11
K,=-¢%<1 (1.26)
11
Koaddurnuent Haceienus nop MoxkeT u3MeHaTbesa ot 0 (cTekio, MeTani,
TPaHUT — BCE TIOPHI B MaTepuaje 3aMKHYThIe) 10 1 (MUHEepaabHas WM CTEKIISTHHAS

BaTa — BCE MOPbI OTKPHITHIE).

1.3 T'urpocKONM4YHOCTH

I'urpockonnunocts W, — cBOWCTBO Marepualia Iorjiouarb BOJSHON map
U3 BO3JlyXa. JTO OOYCIOBJIEHO OCAKIECHUEM BOJSHOIO Napa Ha BHYTPEHHHUX I10-
BEPXHOCTSX MOP U KaWJUISIPHON KOHJEHCALUEH.

w, =T " My600,, (1.27)
ml
rae
W — rurpockonuueckas BIaKHOCTb, TOJIA WIH ITPOIICHTHL;
M1 —Macca o0pasiia B CyXOM COCTOSIHUH, T;

M, —Macca 06pa3ua B YBJI&JKHCHHOM COCTOSIHHH, T.

OTOT (UBUKO-XUMHUUYECKUN MpPOIeCC Ha3bIBaeTcs copoyueii. OH sABIsIETCA
0oOpaTUMbIM U TMOBBIIIAETCS C MOBBIIMICHUEM JIaBJICHUS BOASHOTO napa (C yBeauye-
HUEM OTHOCHTEIHHOW BIAXKHOCTH BO3JIyXa IIPH IMOCTOSIHHOM TeMIieparype).

1.4 BogonorJoiieHue

Boponorsomenue — crmocoOHOCTh MaTepHaia MorIonaTh U yIepKUBaTh B
nopax Boay. [lo BenwunHE BOAOIOTIIONICHUS MOYKHO XapaKTEPU30BaTh OTKPBITYIO
MOPUCTOCTh MaTepuaiia. [Ipu 3TOM YacTh OTKPBHITHIX MEJIKHX TOp U BCE 3aMKHY-
TBIE TTOPBI BOJOM HE HACBHIIAIOTCS.

Bononormolenre noapa3nenstor Ha JBa Buaa — o macce Wm u mo oosemy Wy.

Boponorsomenue mo macce - Wy, paBHO OTHOIICHHIO MACChl BOJIBI Mg, TTO-
TJIONIEHHON 00pa3IioM ITPH HACHIIIICHUH €T0 BOJOM, K Macce cyxoro obpasia mi:

m m, —m
W, = mB = 2m o (1.28)
1 1
WM —m

—21100% .
- b, (1.29)

rIie

W, — Boztomoriomnienre mo Macce, 10JId WK MPOLIEHTHI
Mp—Macca BOJIbI, TOTJIOIICHHON 00pa3IoM, T;

M1 —Macca o0pasiia B CyXOM COCTOSIHUU, T;

M, —Macca oOpasiia B HACHIIIIEHHOM BOJIOW COCTOSIHUM, T.
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Bononornomenne mo macce Wn, Beipaxkaror B noisix (popmyna 1.28) unm B
nporeHTax (dpopmyna 1.29).

Boponorsiomenue nmo oobemy Wy paBHO OTHOIICHHIO 00BEMa TOTJIONICH-
HOH oOpasmom Bojibl Vg K 00beMy o0pasiia B €CTeCTBEHHOM cOoCcTOsIHUU VE (BMe-
CT€ C IOpaMH | IyCTOTaMH):

my | [ MMy
w,=Ye _\Ps) N Ps J _Mpom, (1.30)
vV - - - ' '
2 Ve Ve Vi pg
W, = T2 =M 0094 (1.31)
V- pg

DICS

Wy — BojiomoriomneHue no 00bemMy, 1071 WIH IPOLICHTHI;
M1 — Macca oOpasia MmaTepuaja B CyXOM COCTOSIHUH, T
M, — Macca o0Opasiia MaTepuaa, HaChIIIIEHHOTO BOJIOM, T;
Mp — Macca BOJIbI, MOTJIOMICHHOW 00pa3IioM MaTepuana, T;
Vg — 00beM MaTepuana B €CTECTBEHHOM COCTOSHHH, CMY,
O — UCTHHHAS TIOTHOCTB BOJBI, paBHas 1 r/cm?.

Bononornomienue no oobemy Wy Beipaxatot B gomsix (hopmyna 1.30) wiu
B niporieHTax ((opmyima 1.31).

OTHo1eHne BoonorioeHus mo ooremy Wy K BOJOIOTIIONICHHUIO TI0 Macce
W paBHO OTHOIIIEHHUIO CpeHEN TUIOTHOCTH MaTepualia pc K TIIOTHOCTH BOJBI Op:

m, —m, m
W—V = VE . pB = ml = VE = &
Wm m, —m, VE "Ps Ps Pp ’
ml
W _pe (1.32)
Wo o 2

Memoouka onpedenenusn 6000n0210UeHUA

OOpa31ipl B KOJMYECTBE 3-X MIT. BRICYIIUBaOT nipu Temneparype (110+5)°C
JI0 TIOCTOSIHHOM MacChl, 3aT€M B3BEILIMBAIOT Mj MOCJIE UX OCThIBAHUS HA BO3IYXE.
[Tocne cymku o0pasibl YKIAAbIBAIOT B COCYl ¢ BOAOM ¢ TemmepaTypoi 15-20°C
Ha pPEIeTKY TaK, 4YTOObl ypOBEHb BOJIbI B HEM OBLI BhIIIE Bepxa 00pas3ioB Ha 2—10
cm. O6pasipl mIoTHOCTBI0 MeHee 1000 kr/m® mpurpy karotT, 9T00bI OHH HE BCILIbI-
Basii. Yepes 48 4 BbIIEpKUBAHUS B BOJIE 00pa3Ilbl U3BJIEKAIOT U3 COCYyIa, 00THpa-
FOT BJI&JKHOM TKAHbIO U HEMEIJIEHHO B3BELIMBAOT My. Maccy BOMbI, BBITEKIIEU U3
oOpaslia Ha yally BeCOB, BKJIFOUaIOT B MacCy HACHIIIIEHHOTO BOJIOM oOpa3ua M.

Bononornomenue no macce Wy 1 06bemy Wy Beiuucistor mo gopmynam
1.25 u 1.27 xak cpennee apupMeTHIECKOE UCTIBITAHUIA TPEX 00Pa3IIoB.
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JI1s1 yCKOPEHHOTO OMpEAEsICHUs] BOJOMOTIONICHUSI KAMEHHBIX MaTepUaaoB
MPUMEHSIIOT CTI0CO0 KUMsiueHus. BrICyllieHHbIE 10 TOCTOSTHHOM Macchl M1 00pasiibl
MOTPYXAaIOT B COCYJ C BOJOM M KUISTAT B T€UEHHUE 4 4, MTOCJE YETO UX OXJIAXKAAIOT
1o temnepaTtypbl 20-30°C myTeM A0JMBaHUS B COCYJl XOJOAHOM BOJIBI. 3aTeM 00-
pasiibl BBIHUMAIOT U3 COCYJla, OOTUPAIOT BIAXKHOM TKaHbIO, Cpa3y B3BEIIMBAIOT My
U BBIYHUCIIAIOT BojomnoriomnieHue. Bogonornomenne no macce Wy, rpanuta, rabo-
PO, KBapIMTa U APYTUX IUIOTHBIX TOpHBIX mopoj coctasisieT 0,1-1%; u3BecTHsika
— konebnercss B mupokux npenenax ot 0,5 no 25%; cTekisiHHOW U MUHEpaIbHOU
Bathl — 10 600%. Bogonornomenue no oobemy Wy, 1100bIX MaTEpUaIoOB HE MOKET
npeBbimath 100%.

1.5 Ko puument pasmsryeHust

Kos¢ppumuent pasmsirdenuss Kp — OTHOIICHHE MPOYHOCTH MaTepuala,

HaCbhIIICHHOI'O BOHOﬁ RB, K ITIPOYHOCTHU CYXOI'0 MaTcpualia RC:

K, :%31 (1.33)

C
KoadduimenT pazmsrueHus xapakTepu3yeT BOJOCTOMKOCTh CTPOUTEIBHBIX
matepuanoB. [Ipu koadduimente pasmsiraenus 0,8 U BbIllle MaTepUal CUUTACTCA
BOJOCTOMKHUM, MeHee (0,8 — He BOJOCTOMKHM.

1.6 Kod(puumeHT KOHCTPYKTHBHOI'0 KayecTBa

Ko3ppuuueHT KOHCTPYKTHBHOIO KadecTBa Kyx PpaBEH OTHOIICHUIO
POYHOCTH MaTepHuana R k ero npuBeaeHHON I0THOCTH d:

Ky =~ (1.34)

rae

Kxx — k0 PuImeHT KOHCTPYKTUBHOTO Ka4eCTBa;
R — npounocts Matepuana, MIla;

d — mpuBeeHHAS TUIOTHOCTh MaTepUaa.

IMpuBenennasi WIOTHOCTH 0 — 3TO OTHOIICHUE CPEIHEH TUIOTHOCTH MaTe-
puana pc K INIOTHOCTH BOABI Op:

g Pe. (1.35)
Ps
rie
d — npuBeeHHAs IOTHOCT;
Oc — cpeiHsd IJIOTHOCTh MaTepuana, r/cMs,
Pp — INIOTHOCTH BOZIBI, paBHas 1 r/cm®,

KoadduimenT KOHCTpYKTUBHOTO KadyecTBa XapakTepusyer 3PQPEeKTUBHOCTD
UCITIOJIb30BaHUs JAHHOTO BUJa MaTepualia u3 CEpuu NoI00HbBIX.
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2 IPUPOJIHBIE KAMEHHBIE MATEPHUAJIbI

[IpupoaHbpie KAMEHHBIE MAaTEPUAIIBI U U3/IETUS TOJYyYarOT U3 TOPHBIX OPOA
nyTeM X oOpabOTKuU: IpoOIeHHEM, pacKaablBaeM, paclUINBaHHEM, OOTEChIBAHU-
eM, NUT(OBKON, TOTUPOBKOH, IJIABJICHUEM U JJUTHEM U JP.

2.1 Knaccudukauusi ropHbIX IOPOJ

TI'opuble nopoowt — 310 TIpUPOAHBIE 00pa3oBaHus 0oJiee UM MEHEee Ompee-
JICHHOTO COCTaBa M CTPOEHUs, OOpasylolue B 3eMHOM KOpE CaMOCTOSTEIbHBIC
re0JIOTUYECKHE TeTa.

Mumnepansl — 0OTHOPOAHBIC TIO XUMHUYECKOMY COCTaBY M (PU3HUYECKUM CBOM-
CTBaM COCTaBHBIC YaCTH TOPHOU MOPOAbl. I3BECTHO HECKOJIBKO THICSY MUHEPAJIOB.

B 3aBucumocTtu OT ycinoBuii oOpa3oBaHUsI TOPHBIEC MOPOJBI IETSATCS HA TPU
OCHOBHBIC THMA: U3BEPKEHHbIC (MarMaTHuecKue), ocaJiouHble U MeTramopduye-
cKkue (BUOM3MEHEHHBIE).

MarmaTunyeckue mopoabl (TIEpBUYHBIE) — O0pa30BaINCh B PE3yJbTaTe
OXJIQKJICHUSI M 3aTBEPACBAHUS MarMbi:

1) enybunnvie (unmpysusnvie) — 00pa30BAIMCH MPHU 3aCTHIBAHWH MarMbl Ha
pa3Hoii rimyOrHe B 36MHOM KOpe (MEIJICHHOE OCThIBAaHME IMOJI OOJBIINM JIaBJICHU-
eM); CmpyKmypa — 3epHUACTO-KPUCTAIUTHYECKAS;

2) usnusuwiuecs (3mpy3ueHvle) — 0OPA30BAINCH MPH H3JIUSHUU Marmbl U3
rJIyOWH U 3aCThIBAHUM Ha MOBEPXHOCTH (CPaBHUTEIBHO OBICTPOE OXJIAXKJIECHUE MPU
ObICTPOM COpOCE TaBIEHUS); CTPYKTYPBI: CKPBITOKPUCTAIIIMYECKAsl, CTEKJIoBaTas
(amopdHast), mopdupoBas (MEIKOKPUCTALITMYECKAS MAacCa, B KOTOPYIO BKIIOUEHBI
KPYIHBIC KPUCTAITMIECKUE COCTUHCHHUS );

Ocanounble MOPOAbI (BTOPUYHBIC) — BO3HUKAIOT B MIOBEPXHOCTHBIX CIIOSX
3eMHOM KOPBI U3 TPOAYKTOB BBIBETPUBAHUS U PA3PYIICHUS TOPHBIX TTOPOI.

MeTtamopuuyeckue mopoabl (BUAOU3MEHEHHBIC), SBISTFOITHECS TIPOYKTOM
MIEPEKPUCTAILTU3AINK U TPUCIIOCOOICHUS TOPHBIX TIOPO K H3MEHUBIIIUMCS B 3€M-
HOU KOpe (PU3UKO-XUMHUYECKUM yCIIOBUSIM.

2.2 3yueHue NpUpPOAHBIX KAMEHHBIX MATEPHUAJIOB

Jlns ompezeneHus: MPUHAUICKHOCTA TMPUPOIHOTO KaMHSI K TOW WM WHOM
TOPHOI MOpOJie YCTaHABIMBAIOT TJIaBHBIE MOPOA000PA3YIONINEe MUHEPAIIBI, UX KO-
JMYECTBO, TPOMOPIMOHANIBHBIE COOTHOIICHHS, CTPYKTYpY, IIBET, TBEPIOCTb,
KPYIMHOCTh KPUCTAJUIOB U T.N. XapaKTEPUCTHKA OCHOBHBIX MOPOA000pa3yIOINX
MUHEpAaJoB MpuBeeHa B Tabnuie 2.2.

["opHble MOPOJBI U COCTABISIOUINE WX MHUHEPAJIbl ONPEEISIOT BU3yallbHO
VI C TIOMOIIBIO JIYIIBL.
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Tabmuua 2.1 — Knaccugukaius ropHbIX TOPOJT IO MPOUCXOKICHUIO

[Ipowuc-
XOXKJIEHUE VYcnoBust o06pa3zoBaHus OcHOBHbBIE MUHEPAIBI
MOPOJIbI
['paHUTBI, CHCHUTHI, TUOPUTHI
I'myOunHOTO 3aneranus p ’ » IMOPHTHL,
rabopo
Marmartu- MaccuBHbIE
[Topdupsl, nnadasel, TpaxuTel, Oa-
YECKHE I0- N3znuBmmecs
3aJIbTHI, TOP(OUPHUTHI
0J1bI
P Prixsbie Byskanuyeckue nersibl, IeM3bl
O6nomouHbIE
IlemeHTHpPOBAaHHBIE Bynkanuueckue Tydsl
Mexanuyeckue oT- Prixuibie I'nussl, necku, rpaBuit
noxeHus (00J10- [lecuanuku, KOHTJIOMEPATHI,
[lemeHTHpOBaHHBIE
MOYHBIC TTOPO/IBI) OpeKYHH.
Ocanou-
['uric, anrupuT, Marue3ur, J0J10-
HBIE I10PO- XUMUYECKUE
MUTBI, U3BECTKOBBIE TY(bI, HEKO-
bl 0CaJIKU
TOpBIE BHJIbI U3BECTHIKOB
OpraHoreHHsle OT- W3BecTHSIKY, MET, paKyIICYHUK,
JIOKEHUS JTMATOMUTBI U TPETIETIb
ITpoaykTEI BUIOU3-
Meramop- pony .
MEHEHUS U3Bep- ['ueiicb
buueckue
YKEHHBIX TOPOJT
(Bumous-
IIponyxThl BUIOU3-
MEHCHHBIE)
MEHEHUS 0ca0u- Mpamopbl, KBapIUTHI
MTOPO/IBI
HBIX ITOPO/T

Tabnuua 2.2 — XapakTepucTuka Mopoa000pa3yIouX MUHEPAIOB

Hpyrue xa- Ycenosus
HaumenoBanue £C,
Crpykrypa IIBer 3 pakTepHbIe HaXO0X/IEHUS
MUHEpaja r/cMm
IpPU3HAKU B [IpUpOJIE
N3nom 3em-
. JINCTBIN; Ma-
Amop¢Has beieiz, TepHUall JIErKO B uncrom
Kaonuaur p ’ JKENTO- 2,5 p
3€pHUCTAs . pacchInaeT- BUJIE
BaThIN .
Csl; JKUPHBIN
Ha OLIYTIb
Kpucrannuue- bensii,
[Ipo3paunsie
CKasl, 3€pHU- po3o-
. KpPUCTAJIJIBL; B unctom
I'unc cTas, IJIacTHH- BBIA, 2,2
Marepuan BUJIE
yaTasi, BOJIOK- KENTO- o
. XpyHKUI
HUCTAast BaThIN
Cepe0- Pacmermser-
Kpucrannuue- | pUCTBIH, cs Ha TOH- B rpanure,
MyckoBUT CKas, IIacTHH- OenbIii, 2,8 YanIme mpo- CHEHUTE,
qaras CBETJIO- 3payHbIC JIU- THENce U Jp.
JKEThIN CTOYKH
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[Ipogomxenue Tabuuib! 2.2

Hpyrue xa- VYcenosus
HaumenoBanue £C,
Crpyktypa LBer 3 pakTepHbIe HAXO0XICHUS
MHUHEpasia r/cm
MIPU3HAKU B [IPUPOJIE
Yep-
HBII Pacmennser-
Kpucrannmue- ’, Hl B rpanure,
Oypblit, Csl Ha TOH-
Buotur CKas, IIaCTHH- 2,9 N CHEHUTE,
TEMHO- yaifiue - .
yaTas THeiice u ap.
3ene- CTOYKH
HBII
Kpucrannuue- [Ipo3paues; B usBectHs-
CKas U 3epHHU- benpiit, Npu Jei- Kax, Mpamope
Kanpuut CTO- Cepblii, 2,7 CTBUHU pac- U Ipyrux
KpHUCTaJJIN4e- HKEITHIN tBOopoMm HCI KapOOHATHBIX
cKast «BCKUITACT) opoaax
Kpucramnuue- benbii,
Jonomur . 2,8 — —
cKas cepbIit
Yep-
HBIH, . B marmatu-
Kpucrannuue- CTeKIsIHHBIN
ABrur TEMHO- 3,4 YeCKHUX Mopo-
cKas OJeck
3ene- nax
HBIN
Yep-
fl Bripaxxennas
HBIH, N B marmatu-
Porosas oOMaHn- Kpucramnuue- CHalHOCTBh B
TEMHO- 3,1 YECKUX MOPO-
Ka cKast OJTHOM
3ene- nax
o HallpaBJICHUU
HBI
benpri,
CepbIH, Ha mnocko- B rpanure,
. Kpucramnmye- po3o- CTAX CHAHO- CHUEHUTE,
IToneBoii mmar N 2,5
cKast BBIH, CTH CTEKJISIH- nopdupure,
Kpac- HBIN Oeck rHeuce
HBIN
benpri,
Oec- B rpanure
W3znom ocr- P ;
Kpucramnmye- LBET- . THENce, Iec-
Ksapig . 2,6 PpBIii, pako-
cKast HBIH, " Kax, Iecya-
2 BUCTBIN
CEepBIH, HHUKaX
YEPHBIN

TBepaocTs — CBOKWCTBO MaTepuana CONPOTUBIATHCA MPOHUKHOBEHUIO B HE-
ro apyroro 0ojee TBepoTo Tea

TBepaOCTh MPUPOAHBIX KAMEHHBIX MAaTEpUANIOB OLICHUBAETCS utkanou Mo-
oca, KOTOpasi IpeACTaBl€Ha AECATbI0 MUHEpajaMU C YCIOBHBIM IOKa3aTeleM
tBepaocTu oT 1 10 10 (camblit Msarkuii Taabk — 1, camblil TBepabIit anmas — 10):

1-mansk — nerko napanaercs HOrTeM;

2 —2unc — 1apanaeTcs HOrTeM;
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3—Kanbyum — JEeTKO 1[aparaeTcsi CTAIbHBIM HOXKOM;

A—ghnroopum — napanaeTcsi CTATHHBIM HOKOM IO HEOOIBIIIMM HAKUMOM;

S—anamum — 1apanaeTcs HO>KOM 0]l CUIbHBIM HaKUMOM;

6—opmokna3z — napamnaer CTeKIIO;

[—keapu,

8—monas3;

9—kopyHo;

10-anmas.

[Toka3zaTenb TBEPAOCTU MCHBITYEMOrO MaTepuaia HaXOJIUTCA MEXIy MOKa-
3aTeNIsIMU TBEPAOCTU ABYX COCEIHUX MUHEPAJIOB, U3 KOTOPBIX OJIMH LapamnaeT Kc-
MBITHIBAEMBI MaTepUall, a APYroi OCTaBiIsieT YEPTY HA 00Opas3lie MaTepuaia.

CopepxaHre B TOPHBIX MOPOJaxX KapOOHATHBIX BKJIIOYCHMN WU MPHUHAJ-
JI&KHOCTh TOPHOM MOPOJbI K KapOOHATHOW TpyIle ONpeneisieTcss BO3ACHCTBUEM
Ha Hee 10%-HbIM pacTBOPOM COJISTHOM KHUCIIOTHI.

XapakTepucTUKa BAXHEHIINX TOPHBIX MOPOJ, UCHOJIb3YEMbIX IS MOJIyde-
HUS IPUPOJHBIX KAMEHHBIX MaTEpPHAJIOB, TPUBEcHA B Tabnule 2.3.

[Tpu n3ydeHHH TOpPHBIX MOPOJ MPEXE BCETO HEOOXOAUMO O3HAKOMUTHCS C
OCHOBHBIMHU TOP01000pa3yOIIMMHI MUHEpaJIaMU.

[Ipy mM3ydeHUH TOPHBIX MOPOJ HEOOXOAMMO MPUIECPKUBATHCS CIEAYIOLIEH
IIOCJIETOBATEIbHOCTH:

ycioBusi 00pa3oBaHus (T€He3Kc) — COCTaB— CTPOCHUE — CBOMCTBa — 00-
JaCTH NPUMEHEHHS.

JlaHHBIE MO U3YUYEHUIO KOJUIEKIIMM MUHEPAJIOB U TOPHBIX MOPOJ 3aHOCATCS B
Ja00paTOPHBIN KypHAJ B BUEC TaOJIUIIBI.

Tabnuma 2.3 — XapakTepucTHKa BAXKHEUIIINX TOPHBIX TTOPOJT

OCHOBHBIC MU- [TpouHocTh
Mopora T — HEpPAJIbI, HHOTHO;:TL, pH
BXOJISIINE B CO- r/cMm C)KaTHH,
CTaB MOPOL MIla
['panur MarmaTtudeckue KBapu; nosesoit 2,6-2,8 100-250
IITIAaT; CIIIoAa
MarmaTndecKue HonesoH mmar,
Huoput poroBas ooman- |2,8-3,0 150-300
(T1yOMHHBIE) .
Ka; KBapIl
MarmaTndeckne Hornesoi mmar,
CueHur poroBas ooman- |2,6-2,8 100-200
(T1yOMHHBIE)
Ka, CITFoa
MarmaTudeckue Honesoi mmar,
JIabpogopur (rmybuHHbIE) (mabponop); aB- |26-29 100-250
TUT
Jlnaba3 MarmaTudeckue Ilonepoii mmar; 29-30 150-400
(6azanbT) (T1yOMHHBIE) aBIUT
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[Iponomxkenne Tabnuupl 2.3

OcHoBHbIE MU- IIpounocts
Ioposa TTpoucxosaenue HEepaJIbl, ITiroTHOCTS, npu
BXOJAIIHE B CO- r/’cm3 C)KaTHuH,
CTaB MOPOJI MIla
Tyd Marmarnueckue (13- | Kapii, moseBoii 09-2.3 5_50
BYJIKQHUY. JIUBIINECS ) III1aT; CJII0/1A;
Mensa Marmatuyeckue (u3- | ByJIKaHUYECKOE 0,4-08 053
JIMBILINECS) CTEKIIO
W3BeCcTHSK IUIOTHBIN OcanouHslie Kanerur 2,6-2,8 15-100
W3BECTHSK MOPUCTHII OcanouHslie Kansrur 0,9-1,8 0,4-15
[Tecuanuk Ocagounblie KBapH’UOHaH; 2,3-2,6 30-200
IIOJIEBOIA IIITIAT
Mpamop Meramopduueckue KMBH;I;;THOHO_ 2,6-2,8 60-300
Jonomur Ocat04YHbIe HOHOI\;I;TT; Kalb=| - 9599 15-200
KBapuut Mertamopduueckue Kgapn 2,6-2,8 100-400
Tueiic Metamopdudeckue Keapu; nosesoit 2,6-2,8 80-200

IIIIaT; CIIFoa
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3 KEPAMUYECKHUE MATEPHUAJIbBI

3.1 UcnbiTaHMe KEPAMUYECKOT0 KUPNUYa

Kupnuu kepamudeckuii n3rotaBiauBaroT pasmepamu 250x120x65 MM (oau-
HapHbIN) U pazmepamu 250%120x88 MM (MOAYJIbHBIN), TOTHOTENbIN (pUCYHOK 3.1)
U ITyCTOTENbIN (pUCYHOK 3.2).

Macca kuprnya B BBICYIIIEHHOM COCTOSIHUU HE J0JIHa ObITh OoJiee 4,3 Kr.

Kaxxniasgs moBepXHOCTh KMpIHYa UMEET CBOE Ha3zBaHue: nocmens (250%120
MM); 102#coK (250%65 Mm); mbtuok (120%65 mm).

Pucynok 3.1 — Kupnny kepamMudecKuid MOIHOTEIbIH

1 — mocTenn; 2 — JI0KOK; 3 — TBIUOK

JIJist OIIeHKM KauyecTBa KUpHU4a OTOMPAIOT CPEAHIO0 MPOOYy B KOJIMYECTBE
0,5%, HO He MeHee yeM 100 mT. OT KaKI0M MapTUU KUpMHUYa (3a MapTUIO TPUHU-
maroT 100 ThIC. IIT.) ¥ HANMPaABIAIOT HA UCHBITaAHHE B JabopaToputo He MeHee 30
IIT.

Pucynoxk 3.2 — Kupnuu kepaMuuecKuil Iy CTOTEINbIN

a, 6, 8, 2 — BUJIBI M1 pa3MePBI ITyCTOT
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3.2 Ounenka aeexToB KUpNIUYA

[ToBepXHOCTH TpaHeH U3AETUN JOJKHA OBITh TIJIOCKOW, pedpa — MpsSIMOTTH-

HEUHBIMH.

Ha H3JICJINMN HC JOITYCKAOTCA I[C(beKTBI BHCIITHECTO BHUAA, pasMCpbl U YUCJIO

KOTOPBIX MPEBHIIAIOT YKa3aHHbIE B Tabymie 3.1.

Tabmuna 3.1 — JledekTsl BHENIHETO BHIA

Yucno ne-
Bun nedexra (bexToB
Ot6uTocTH yrioB rayouron ot 10 10 15 MM 2
OtbutocTH M MPUTYIJICHHOCTH pedep TayOuHoi He OGonee 10 2
MM u gimHou oT 10 1o 15 MM
TpemuHsl TpOTsKEHHOCTHIO 10 300 MM IO MOCTENH MOJHOTE-
JIOTO KUpIUYa U MMyCTOTENBIX U3/CNU He 0oJiee YeM 0 MePBOro
psna myctoT (TayOuHOM Ha BCIO TOJIIMHY KHpIAya Wik Ha 1/2
TOJIIUHBI THIYKOBOM WJIM JIO’)KKOBOW I'paHU KaMHEH):
Ha JIO’KKOBBIX TPaHAX 1
Ha THIYKOBBIX I'PaHSsIX 1
N3BecTKOBBIE BKIIIOUEHUSI, BBI3BIBAIOIIUE TIOCIIE MPONapUBaHUs He nomyc-
W3 pa3pyllIeHHe NOBEPXHOCTEH KaroTcs
OTKOJIBI TITyOHHOH 60Jiee 6 MM
Hanuune otkosioB no Hanbomnbiemy uzMepenuto ot 3 10 10 mm | He momyc-
6ozee 3 wrT. KaroTCs
HenosxokeHnnble n3aenusi (HeI0%Kor) He nomyc-
ITepexxkeHHbIe U3AeNns (IEPEXOor) KaroTCs

JedekTsl Kupnuya yCTaHABIMBAIOT BHEIIHUM OCMOTPOM U OOMEpOM.
BHenHuM OCMOTPOM yCTaHaBJIMBAIOT HAJUYUE HEOKOTA M MEPEXKOra B KOHTPO-
JUPYEMOM KHUpIIMYE, JIJIl Yero CPaBHUBAIOT OTOOpPAHHBIE KUPHUYU C IMATOHOM
(HOpMaTBHO 000XIKEHHBIM KHPITUYaM).

bosiee cBeT/bIN IBET KMpHUYA, YEM Y ATAJIIOHA, TIIyXOM 3BYK MPHU yAape 1o
KUPIUYY MOJOTKOM YKa3bIBA€T HA HAIMUUE HED0MHC02A.

[Tepexor kupnuya XxapakTepu3yeTcsl OTKAIbIBAHUEM U BCITyYMBAHUEM, UMeE-
eT OypbIii IIBET U, KaK MPABHUIIO, HCKPUBJICH.

HenosxokeHHBIN 1 IEPEKKEHHBIN KUPIUY SBJISTFOTCS OpaKoM.

[Tociie BHEMIHETO OCMOTPa KUPIUY U3MEPSIOT MO JIMHE, IIUPUHE, TOJIIINHE,
OTIpPENIETSAI0T UCKPUBIICHUE TOBEPXHOCTEN U pedep, AMHY TpenuH. Jlomyckaemble
OTKJIOHEHUSI Pa3MEpOB KHpIHYa HE JOJDKHBI MPEBBIIATH MO IJWHE £S5, MIMPUHE
+4, TojamuHe +£3 MM.

Kupnuu nomkeH umers GopMy NMpsSMOYTOIBHOTO Napaljiesienunena ¢ mpsi-
MBIMU peOpaMu U yIiiaMu, C YETKUMU TPaHSIMHU U POBHBIMU JIUIIEBBIMHU ITOBEPXHO-
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ctamu. VICKpuUBIeHHE TOBEPXHOCTEH W pedep, OTOMTOCTh WM MPUTYIICHHOCTH
pebep U YrioB yCTaHABIMBAIOT C TOMOIIbIO METAITIMYECKOTO YTOJbHUKA U JTUHEH-
KH C TOYHOCTBIO 710 | MM. Kuprniud ykinaapIBaroT Ha pOBHBIN CTOJ.

K mpoBepsieMoif TOBEpXHOCTH MPUKIIAABIBAIOT peOPOM METALTHUECKYIO JIH-
HEHKy WIN TPEYTOJbHUK TaK, 4TOOBI BHISIBUTH MaKCHMaJbHOE 3HaUCHHUE Tporuda
noBepxHocTu. [lo ¢popme u BHeITHEMY BUAY KHpIIMYa CTaHIAPTOM JOITYCKalOTCS
CIICYIOIINE OTKJIOHEHHS: UICKPHUBIICHHE TpaHeil 1 pedep KUpIuya 1Mo MOCTeNH — He
0omee 3 MM, a IO JIOKKY — He Oosiee 4 MM; CKBO3HBIE TPEUTUHBI Ha JOKKOBBIX Tpa-
HSX Ha BCIO TOJIIMHY KUPIWYa MPOTSHKEHHOCTHIO MO MHpUHE Kupnuda 10 30 MM
BKJIFOUUTENBHO — He 0oJiee OHON (KUPIKUY, UMEIOIIHI CKBO3HYIO TPEIIMHY OoJiee
30 MM, OTHOCHUTCS K TOJIOBHSIKY); OTOUTOCTh WJIM TIPUTYIIEHHOCTH pedep U yTJIOB,
pazmepoM 1o JyinHe pedpa He Oosiee 15 MM — He Oonee nByX. MI3BeCTKOBBIE BKIIIO-
YeHUs (yTHUKH), BEI3BIBAIONINE PA3PYIICHHUS KHPIINYA, HE JOIMYCKAIOTCA.

3.3 OnpenesieHne BOIONOIJIONMIEHUS KePAMUYECKUX H3/1e Uil

HcnbiTanust kepaMAYECKUX MaTepHaoB (KHpIUYa, IUNIMTOK) Ha BOJOIOTIIO-
IIICHUE TTPOU3BOAAT B COOTBETCTBHH C TPEOOBAHUSIMHU TOCYAAPCTBEHHOTO OTpacie-
Boro crangapra (I'OCT 7025-91) Ha 3TH MaTeprabl.

HcnbiTanne KepaMU4IecKOTO KUPIUYa Ha BOJIOMOTIIONICHUE TIPOU3BOIST ITy-
TEM HaCBIIIEHUsI 00pa310B (1I€JI0r0 KUPIUYa UK €T0 TTOJIOBUHOK) B BOJIE C TEMIIE-
patypoii 15-20 °C B Teuenue 48 4 uan B KUIMSAIIEH BOjIE B TeUeHHE 4 4.

OOpa3ipl KUpIUYa B KOJWYECTBE 3 MIT. TIEpe]l UCHBITAHUEM BBICYIIMBAIOT
npu temrepatype 105-110 °C go nocrosiHHOM Macchl. Maccy oOpasiia CYUTaIoT
MIOCTOSTHHOM, €CJIM pa3HHIla B Bece yepe3 3 yaca cocraisieT He 6omee 0,2%.

OO0pa3ipI-KUPIUYX YKIAABIBAIOT THIYKOM Ha JTHO COCYy/a C BOJIOH C Temrie-
patypoii Ha 2—10 cm. O6pa3iibl BBIEPKUBAIOT B BOJIE B TeUCHHUH 48 4, MOCIIE Yero
WX BBIHUMAIOT U3 COCYJla, OOTUPAIOT BIAKHOW TKaHBIO W HEMEJJICHHO B3BEIINBa-
IOT.

Bogonornomenue mo macce U Mo 00bEMY ONPENENSIOT MO CIEAYIOIIUM
dbopmynam:

m, —-m

W, =—2—1100% (3.1)
ml

rIe

W — BOJIOTIOTJIOIIEHKE 110 Macce, MPOLICHTHI;

M1 —macca o0pasiia B CyXOM COCTOSIHUH, T;

M, —Macca o0pasiia B HACBHIIIICHHOM BOJOM COCTOSIHUM, T.

Bonomnornoiienre mo Macce Kupruya KepaMHU4IecKOro J0JDKHO ObITh HE Me-
Hee 8%, UCXO/I U3 CO3/IaHKsI HEOOXOAUMOM OTKPBITON MOPUCTOCTH HA MOBEPXHO-
CTU KHUpIHYA JJi1 0O0ECIeUeHHUs TOCTaTOYHOTO aJre€3HMOHHOTO CIEIJICHUS B KOH-
CTPYKIIUH.
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W, = 2 =M g 5004 (3.2)
Ve py

rIe
Wy — Boomioruionienre no o6emMy, mpoIeHTHI;

m; — Macca oOpasiia B CyXOM COCTOSIHUH, T;

M, — Macca o0pasiia, HaChIEHHOTO BOJIOM, T;

VE— 00BbeM 00pasiia B €CTECTBEHHOM COCTOSHMHU (C IIOPaMH), cM°;
O — MICTUHHAS TIIOTHOCTH BOJBI, paBHas 1 r/cm?,

Y cKkopeHHOE OTpeIeIICHHE BOIOMOTIIONMICHUS KAPITUYa TPOBOIAT KUIISTYCHU-
€M B BOJi€ B TeueHue 4 u.

Bomonornomnienue He JOMKHO OBITH IS IOJIHOTEIOrO Kupnuda MeHee 8 %0,
JUISL TTyCTOTEINBIX U3/Ieuii — MeHee 6 %0.

3.4 Onpenesienue cpeaHeid MIOTHOCTH KEPAMHYECKOT0 KUPNUYA

[ITOTHOCTP ~ KEPAaMUYECKOTO KHUPIHM4YA ONPENENIET €ro  OCHOBHBIC
JKCIUTyaTallMOHHbIE CBOMCTBA. Yem OoJibllie MIOTHOCTh KUPIHYA, TEM BBIIIE €r0
IIPOYHOCTHBIE  XAPAKTEPUCTHUKH,  TEIUIONPOBOJHOCTH UM KaK  CIEACTBUE
HaWMEHBIIEr0 BOJIOIOIIIOLIEHUS — MOPO30CTOMKOCTb.

YcTaHOBIIEHHAs NPU UCHBITAHUM CPEAHAA IUIOTHOCTh KEPaMHUYECKOIO
KHpIINYa, IIO3BOJSET HAM OLEHUTh OYEHb 3HA4YMMbIE IPU OKCIUIyaTaluu
TEIUIOTEXHUYECKUE XAPAKTEPUCTUKH U3JIEIIHUA.

[Ipu ompeneneHuu cpeaHed IIIOTHOCTH, 3 oOpa3na KepaMU4ecKOro
KHpIIMYa HEOOXOJUMO MPEABAPUTENBHO BBICYIIUTH 0 MOCTOSHHOM Macchl MpU
temneparype 105-110 °C.

BricylieHHbIE M3€MHsT OCMAaTPUBAKOTCS, 3aTEM ONPENEIAIOTCA JTUHEHHbIE
pa3Mepbl 00pa3lOB ¢ MAKCUMAaJIbHOW TOYHOCTBIO, JAOMYCKAETCA MOTPELIHOCTh HE
oonee 1 MM npu kaxaoM usmepeHuu. Ilo crannapTHoil MmaTemaTuyeckoi popmye
onpezeneHus 00bEMa NMPsSMOro MapauieNenuIesa, pacCUuThIBAIOT 00bEM KaxKI0ro
U3 TPEX UCHBITYEMbIX 00pa3loB KepaMUUYECKOro Kupnuda. OUuIEHHbIE OT MbUIH
oOpasibl B3BEUIMBAIOT, OTKJIOHEHHUS OT MAacChl W3JEIUs HE MOTYT IpPEBBILIATH
Oonee 5.

CpenHiol TUIOTHOCTh YCTaHABIMBAIOT IO CTaHAAPTHOW (U3HMYECKOU
(dbopMyiie onpeaeneHus CpeHel MIOTHOCTH MaTepHalIOB!

Pc = AL (r/cm®, kr/m) (3.3)
VE
Ilo mokaszaremto CpelHEM IUIOTHOCTH M3IEIUSA KEPaMUYECKOro KHUpIIM4a
nojapasaeisatoT Ha kiaccel 0,7; 0,8; 1,0; 1,2; 1,4; 2,0; 2.4.
[To TennoTeXHUYECKUM XAPAKTEPUCTUKAM B 3aBUCUMOCTH OT Kjacca Cpej-
HEl IJIOTHOCTHM KEPaMHYECKOrOo KHUpIUYa MOApa3JesioT Ha rpynnbl (Tadiu-

na 3.2).
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Tabmuua 3.2 — ['pynnbl u3enuii Mo TemI0TeXHUYECKUM XapaKTepUCTUKaM

Knacc cpeaneit | 'pynna uzgenuit o ter- Cpennsis KoaddunmenT tennonpoBogHo-
TUIOTHOCTH U3- | JIOTEXHUYECKUM XapakTe- IJIOTHOCTD, CTH KJIQJIKH B CyXOM COCTOSIHUH,
JIeust pUCTHKaM Kr/M° B1/(M-°C)

0,7 Bricokoi

0.8 S heKTHBHOCTH Jo 700 710-800 Jo 0,20

10 Hoeerureritioit 810-1000 Ce. 0,20 10 0,24

s pexTuBHOCTH
1,2 DddexTrBHBIC 1010-1200 Cs. 0,24 10 0,36
14 ¥ C10BHO 1210-1400 Ce. 0,36 10 0,46
3 PeKTUBHBIE
2,0 ManosddexTuBHbIC 1410-2000 Ch. 0.46
2,4 (OOBIKHOBEHHBIE) 2010-2400 v

3.5 Onpenesienne MapKu KHpIu4a

Mapky KHpNu4a onpeessaioT 0 IpeAeTy MPOYHOCTH IIPU CKATUU M U3TH-
0¢ UCIIBITAHHBIX 00Pa3IIOB.

Onpeoenenue npeoena npoOYHOCHU NPU CHCAMUU

Jlia ompeneneHus mnpejaena MPOYHOCTH NPU CKATUU R, OTOOpaHHBIE i
ucneiTaaus 10 Kupnuyuen COeAUHSIOT M0 ABAa KUPIHYA MOCTENISIMU C IOMOILIBIO
LIEMEHTHOT'O TECTA.

JIns CKIENKH JBYX LENbIX KUPIMYEHW Ha IIaJKyl0, TOPU30HTAIbHO YCTAHOB-
JICHHYIO TUIOCKOCTh KJIAAYT CTEKJIO, MOKPHITOE CMOYEHHON OyMaroii, u mo Oymare
PACCTUIIAIOT LIEMEHTHOE TECTO CIOEM 3 MM.

3aTeM LBl KUPIWY YKJIAIBIBAOT MMOCTEIBI0 HA HEMEHTHOE TECTO U CIIETKA
MPUKUMAIOT; TIOCIIE YEro BEPXHIOK MOBEPXHOCTh KUPIHUYA MOKPBIBAIOT TEM XK€
LIEMEHTHBIM TECTOM M Ha HETO YKJIAABIBAIOT BTOPON KUPIIHY, CIETKA MPUKAMASL.

BepxHIOI0 MTOBEPXHOCTH BTOPOI0 KMPIMYaA TAKKE MOKPBIBAIOT LIEMEHTHBIM
TECTOM U IPMKUMAIOT CTEKJIOM CO CMOYEHHON Oymaroi. M3muimiku meMeHTHOTo
TECTA CPEe3aroT, U Kpasi CJI0€B BEIPABHUBAIOT HOKOM.

[IpuroTtoBneHHbIe TAKUM 00pa3oM 5 00pa3lOB XPaHAT BO BIAXXHBIX YCIOBH-
X 3—4 CyTOK JUIsl 3aTBEpJEHUS LEMEHTHOI'O TECTA, MIOCIIE YETO UX MCIIBITHIBAIOT HA
CKaTHe.

I[OHYCKaeTCSI HCIIBITAHUC KHUPIIN4Ya B 06pa3uax, COCTOAMUX M3 ABYX IIOJIO-

BUHOK, COCTUHEHHBIX IIEMCHTHBIM TECTOM TakK JK€, KaK W IICJIbIe KUPTIHIH (PUCY-
HOK 3.3).
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Pucynok 3.3 — O06pasiisl 1 ONpeeIeHus TIPOYHOCTH MPH CKATHH

[Tepen HWCHBITAHHEM MPOBEPSIOT YTrOJBHUKOM IapaJlICIbBHOCTh TOBEPXHO-
CTEH, TOKPBITBHIX 3aTBEPACBIINM IIEMECHTHBIM TECTOM, H3MEPSIOT C TOYHOCTHIO JI0 1
cM? IIOIAAb IONEPEYHOr0 CEYEHHs 00paslia, PaBHYI0 MPOU3BEACHUIO PE3yIbTa-
TOB JBYX B3aUMHO MEPIECHIUKYJISIPHBIX U3MEPECHHUH IO IJIOCKOCTH CKIICHKH KHUp-
MMUYEH.

3HaueHHUE Pa3pyIIAIONIETO YCHINS (GUKCUPYETCSI CTPEITKOW CHIIOU3MEPUTEIIS
npecca (pUcyHok 3.4).

Pucynok 3.4 — McnbITaTenpHeli IIpece
[Ipenen mpouHocTH Mipu cxaTUU Ry 00pa3ioB BHIYUCISIOT MO popmyie:

P
RC}K - _h (34)

rae

P — pa3pymarorias Harpyska, H;
b — mmpuna o6pasua, m;

h — BeicoTa 00Opa3siia, M.

Cpennee 3HaueHUE Tpejesia MPOYHOCTH MPU CKATUM R, BBIUUCISIOT Kak
cpenHee apu(pMeTUYECKOEe U3 Pe3yIbTaTOB UCTIBITAHUNA 5-TH 00pa3IoB.
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Onpedenenue npeodena npouHocmu npu uzzuoe

[Ipenen mpouHoctn Tpu U3rudOe Ryzr ompenemnsioT myTeM HCIBITAaHUS Ha
TUIPABIMYECKOM TMpecce IeJI0ro KUpMuYa, yJIOKEHHOrO IJIAliMs Ha JBE OIOPHI,
pacrojoxxeHHble Ha paccTostHur 200 MM JIpyT OT Apyra (pUCYHOK 3.5).

Pucynoxk 3.5 — O0pa3zen ams onpeaeneHus MPOYHOCTH MPH U3Tude

Onops! D0JKHBI UMETH 3aKpyTiieHus paguycoM 10—15 mm. Harpysky nmepe-
JAI0T Ha CEepeIMHY KHpIIUYa 4Yepe3 OMopy ¢ TAaKUM K€ 3akpyrieHuem. s Oosee
IUIOTHOTO MPAaBHIJIBHOTO MpUJIEraHus 00pas3la K onopaM Ha KUPIHYE MO YPOBHIO
YKJIaJIBIBAIOT TPHU MOJIOCKH M3 HEMEHTHOTO Tecta mupuHon 20-30 mM: aBe mosoc-
KM B MECTax ONEpaHus Ha HIKHUE OINOPbI, OJHY O] BEpXHIO0 onopy. [loaroros-
JIeHHble 0Opa3lbl BBIAEPKUBAIOT B TeueHHE 3—4 CyTOK IJisi 3aTBEpACBaHUS Lie-
MEHTHOTO Tecta. [lepen ucnpITaHMEM M3MEPSIOT pa3MeEPhl MONEPEUYHOIO CEUEHUS
KUpIMYaA B CEpeIMHE MpoJieTa (MEKIy ONOpaMH) ¢ TOYHOCTBIO 10 1 MM.

[Ipenen mpounocTH npu u3rude Rz 06pas3iioB BEMKUCIAIOT MO hopmyIie:

Risr = 23;—h€ (35)
rae

P — pa3pymarorias Harpyska, H;

{ — paccTosiHhE MEXIY ONOPAMHU, M;

b — mmpuna o6pasua, m;

h — BeicoTa 0Opasia, M.

3a OKOHYATENbHBIA pE3yibTaT MPUHUMAIOT CpeaHee apU(PMETUUYECKOEe U3
TISITA OTNIPEAECTICHUM.

[To cpeagHeMy ¥ MUHUMAJIBLHOMY 3HAYEHHUSAM MPOYHOCTH OTIEIBHBIX 00pa3-
OB ONpPENEAIOT MapKy KHpIWYa MO0 CTaHJapTHOW, HOpMATUBHOM Tabnwuie (Tad-
ava 3.3).
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Tabmuua 3.3 — Mapka Kuprnuya B 3aBUCUMOCTH OT €T0 MIPOYHOCTH

[Ipenen npounoctu, Mlla, He MeHee
IIPU CKaTUU npu u3rude
Cmoco0 Mapka -
popmoBanus PKa| cpeui HaHIXIeHB- CpEIHUI | HAUMEHbLLIHI
TUTSE TISITH| T 0TS
JUTSL TISITU| JUTSL OTACIb-
0bpas- | oTACHbHO- 06pa3IoB HOTO 06pasIa
OB  [ro oOpasua
300 30,0 25,0 4,4 2,2
250 25,0 20,0 3,9 2,0
200 20,0 17,5 3,4 1,7
3 T p— 175 17,5 15,0 3,1 1,5
150 15,0 12,5 2,8 1,4
125 12,5 10,0 2,5 1,2
100 10,0 7,5 2,2 1,1
75 7,5 5,0 1,8 0,9
300 30,0 25,0 3,4 1,7
250 25,0 20,0 2,9 1,5
200 20,0 17,5 2,5 1,3
Tonycyxoii 175 17,5 15,0 2,3 1,1
150 15,0 12,5 2,1 1,0
125 12,5 10,0 1,9 0,9
100 10,0 7,5 1,6 0,8
75 7,5 5,0 1,4 0,7
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4 BO3JYHIHBIE BAXKYIIUE

4.1 CTtpouTeJibHBII TUIIC

CTponTe/IbHBIM THIICOM HAa3bIBAIOT BO3YIIHOE BSKYIIEE BEIIECTBO, MO-
JydaeMoe IMyTeM TEepMHUYECKOW 00pabOTKH MPUPOIHOIO JBYBOAHOTO THUIICA MpPU
temneparype 150—180°C no mpeBpaieHus €ro B MOIYBOIHBINA THIIC C MOCIEIYIO-
IIMM TIOMOJIOM B TOHKUHM MOPOIIOK. [[BeT rurca 3aBUCUT OT KOJIMYECTBA IPUMECE
B TMIICOBOM KaMHE U OT CTEIICHU U3MEIIbUCHHUS.

CrtpouTenbHbIi TUTIIC — OBICTPOCXBATHIBAIOIIEECS U OBICTPOTBEPACIONIEE BS-
JKyIIee BEIIECTBO, MPUMEHSIEMOE JJISl U3TOTOBIICHUS] CTPOUTEIBHBIX JETalel U u3-
JIeNUM, JUIs INTYKaTypHBIX paboT, a TakKe B KadecTBe J00aBOK K pacTBOpam u Oe-
TOHaM.

JI71s1 OLICHKM KayecTBa TUrca OT KaXKJ10M MapTHUU TUIICOBOTO BSKYIIETO,
MOJIJIeKAIIETO UCTIBITaHUI0, 0OTOUpatoT mpody Maccoii ot 10 mo 15 kr. Ha npen-
MPUSATUU-U3TOTOBUTEIIE MPU TEKYIIIEM KOHTPOJIE OT/ACNIbHBIEC MPOOBI CIEAYET OT-
OupaTh NPEUMYIIECTBEHHO U3 MOTOKA MaTepHaa mepesl ero yrnakoBKOW WA OT-
rpy3Koi HaBasioM. [Ipu mocTaBke THIICOBOTO BSDKYIIEro 0€3 YIaKOBKH MPOOyY OT-
OMpAIOT HEMOCPEACTBEHHO U3 TPAHCIIOPTHBIX CPEJICTB PAaBHBIMHU YaCTSIMU B Ue-
ThIpex MecTax. [Ipu mocTaBke rurncoBOro BSHKYIIETO, YIIAKOBAHHOTO B MELIKH,
poOy orouparot u3 10 memkoB Maccoit ot 1,0 10 1,5 Kr U3 cepeauHbl KaXXI0T0
MeIIIKA.

Oto0OpanHy0 P00y THIATEIBHO MEPEMEIINBAIOT U METOJIOM KBapTOBAHMS
oTOUparoT MpoOy Maccoil oT 5 10 7 Kr; TaHHYIO MPoOy AEJAT HA JIBE PaBHBIC Ya-
CTH, OJIHY U3 KOTOPBIX HAMPABJISIIOT HA IPOBEJICHUE UCTIBITAHUHN, TTPETyCMOTPEH-
HBIX HACTOSIIMM CTaHIAPTOM, IPYTYIO - MOMENIAIOT B FTEPMETHUUHYIO YIIAKOBKY U
XPaHAT KaK apOUTPaXHYIO B CYXOM MOMEIIIEHUU Npu Temmeparype (23+2)°C.

[Tomenienue, B KOTOPOM IMPOBOASAT UCIBITAHUS, UCTIBITYEMbIE MATEPUAIIBI U
oOpasiipl, a Takke MpuOOpHl ODKHBI UMETh Temmepatypy (23+2)°C. OtHocu-
TeJIbHAs BJIAXKHOCTh B IOMENIEHHUH JA0JDKHA OBITH (50+5)%.

4.2 OnpeneseHne TOHKOCTH MOMO0JIA CTPOUTEJIbHOT0 THIICA

ToHkocTs oMoa rurica 7r— dTo OTHOILIEHUE MacChl ocTaTka Ha cute Ne 02
Mo2 K Macce MpOCEMBAEMOW HABECKH TMIICAa My B MPOLICHTAX:

m
T, =—%2100% (4.1)
mF
rIe
T — TOHKOCTB TTIOMOJIA TUIICA, TPOLIEHTHI;
Mo2 —Macca octaTtka rurnca Ha cute Ne 02, T;
M, —Macca HaBECKHA MPOCEUBAEMOI0 THUIICa, T.
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Jlyist 5TOTO 0TOOpaHHYIO0 MPOOY TUIICA HACKITIAIOT POBHBIM CJIIOEM B IIJIOCKO-
TOHHYIO (aphOopoBYIO YAy U MPOCYIINBAOT B CYIIMJIBHOM KAy B TeueHHE | 4
npu Temmeparype 50-55°C.

Ha texHuyeckux Becax OTBEMIMBAIOT ¢ TOYHOCTHIO 70 0,1 r HaBecKy rurca B
koiuuectBe 50 r. HaBecky HackimaroT Ha cuto ¢ cetkoit Ne 02 (BenuunHa pazmepa
sueriku paBHa 0,2 MM) U, 3aKpbIB KPBIIIKOW, TPOU3BOMST MIPOCEUBAHUE BPYUHYIO
WM Ha ipuOope sl MEXaHUYeCKOro npocenBanus (pucyHok 4.1). JInurenbHOCTD
IPOCEUBaHUSI OOBIYHO COCTABIISIET 5—7 MUH.

Pucynok 4.1 — Cuto MexaHuuyeckoe

1 — cranuHa; 2 — 3NEKTPOABUTATENb; 3 — KyJauku; 4 — Habop cut; 5 — cuto padouee Ne 02;
6 — eMKOCTB IS ITPOCEeBa; / — MIATYHHO-IKCIEHTPUKOBBI MEXaHU3M

TOHKOCTH ITOMOJIA THIICA ONPEAEISAIOT B IPOLEHTaX C MOTPEIIHOCTBIO HE
oonee 0,1%. 3a BeAMUMHY TOHKOCTH MOMOJIA IPUHUMAIOT cpeaHee apupMeTnye-
CKO€ pe3yJIbTaTOB 08yX UCIbITaHU. TOHKOCTh MOMOJA SIBISETCS XapaKTepUCTHU-
KON Oucnepchocmuy CTPOUTENBHOIO rumca. B 3aBUCMMOCTH OT TOHKOCTH IOMOJIA
CTPOUTEIBHBIN TUIIC ACNAT Ha TpU BUAA (Tabnuua 4.1).

Tabmuia 4.1 — Buzsl rurica B 3aBUCUMOCTHA OT TOHKOCTH [TOMOJIA

MaxkcuManbHBI OCTATOK Ha CUTE C pa3-
Bun Hnnekc crenenu R
Mepamu siueek B cBeTy 0,2 mm, %, He
BSDKYIIIETO [oMoJjia
ooee
I'pyOoro
py | 23
IoMoJIa
Cpennero
pel I 14
IoMoJjia
Tonkoro
1 2
moMoJja
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4.3 Onpenenenue HOPMAJIbHOM I'yCTOTHI THIICOBOI0 TECTa

Hopwmanshas rycrora runcoBoro tecta Hl — 3TO OTHOLIEHUE MACChl BOABI
M, K Macce rurca My i MOJy4eHUs! THIICOBOIO TECTa HOPMaJIbHOM (CTaHIapTHOM )
BSI3KOCTH:
Hr, ="5100%, (4.2)
mF
rae
HI'r— HOpManpHas ryCToTa TUIICOBOTO TECTA, IIPOLIECHTHI;
Mg — Macca BOJBI, T;
My — Macca rurca, T.

JUist onpeneneHuss HOPMAJbHOM T'yCTOThI THIICOBOTO TE€CTa OTBEUIMBAIOT
300r rwumca, BBICHIMAIOT €r0 B cepuueckyro damky (pucyHOK 4.2, a) c 3apaHee
OTMEPEHHBIM KOJIMYECTBOM BOAbI B mpeaenax 150-200 mi u pydHON MeEIankon
(pucynok 4.2, 0) nepemenmBaioT B TeueHue 30 ¢, HAUMHAsg OTCYET BPEMEHU OT
Hayaja BBEJICHUS CUIICA B BOY.

Pucynok 4.2 — O0opyaoBaHue A1l IPUTOTOBJIEHHSI TUTICOBOIO TECTA

a — chepuueckas yaiia; 6 — pyqHas Melaika:
1 — metns (Gonee 3); 2 — pydka

HopMmanbHyt0 IryCTOTY OIpEAenstoT ¢ IMOMOIIBI0 MEIHOIO WM JAaTyHHOTO
HWINHAPA — euckozumempa Cymmapoa, nmeroniero Beicoty 100 MM U BHYTpEH-
Huit nuametp 50 mMm. Ha crekne auamerpom 240 MM min Ha Oymare moj CTEKJIOM
HAHOCAT PSJ KOHUEHTPUYECKUX OKpyx)HOcTed auamerpom 150-200 mm, mpuuem
OKpyx)HOCTH nuaMeTpom oT 170 go 190 MM HaHOCAT 4epe3 5 MM, a OCTaJIbHbIE —
yepe3 10 mm. Ilepen ucnpitaHneM LWIMHAP U CTEKJIO MPOTUPAOT BIAXKHOW TKa-
Hb10. CTEKJISIHHYIO IUIACTUHKY KJIaAyT CTPOTO TOPU3OHTAIBHO, & HWJIMHJIP yCTa-
HABJIMBAIOT B IICHTPE KOHIICHTPUYECKUX OKPYKHOCTEH (pUCYHOK 4.3, a).
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Pucynoxk 4.3 — Onpeznenenue HOpMaIbHOM I'yCTOTBI THIICOBOT'O TECTA

a — npubop nepen ucnbiTanueM: 1 — Buckosumerp CyTrapaa; 2 — CTEKIO0 ¢ KOHIIETPUYECKIUMHU
OKPYXXHOCTSIMU; 6 — PacIUIbIB TMIICOBOTO TECTA HA CTEKJIE

[Tocne okoHuYaHUsl MEepeMENIMBAaHUS LWIMHJP, YCTAaHOBJICHHBIM B IIEHTPE
CTEKJIA, 3aMOJHSAIOT THUICOBBIM TECTOM, H3JHUIIKH KOTOPOTO CPE3ar0T JIMHEHKOW.
Uepes 45 ¢, cunras OT Hadajla BBEJCHUS TWIICAa B BOAY, WK 4yepe3 15 ¢ mocie
OKOHYAaHUS MEPEMENIMBAHUS IUIUHJIP OBICTPO MOJHUMAIOT BEPTUKAIBHO U OTBO-
JAT B CTOPOHY, IPU ITOM THUIICOBOE TECTO PACIUIBIBACTCS Ha CTEKJIE (PUCYHOK
4.3, 6). JlnameTp pacruibiBa OMPEICINISIOT MO0 KOHIEHTPUYECKUM OKPYKHOCTSAM HITH
U3MEPSIOT JIMHEHKOW B JIBYX MEPIEHIUKYJISPHBIX HAMPABICHUSIX C MOTPEIIHOCTHIO
He 0oJiee 5 MM U BBIUUCIISIIOT CpeHee apu(METHIECKOE 3HAUCHUE.

CranpaptHas koHcUcTeHIUA (HOpMmanbHas ryctora) HI'r xapaktepusyercs
JIMaMETPOM PacIUIbIBA TUIICOBOTO TecTa, paBHOTO (180+5) mM. Ecniu nuametp pac-
IibIBa TecTa He cooTBETCTBYET (180+5) MM, McCHBITaHUS MOBTOPSIIOT C U3MEHEH-
HOW MacCOM BOJIbI M.

HopmainbHast ryctota sBisSIeTCsl MEpOM BOJOMOTPEOHOCTH CTPOUTEITHLHOTO
runca. B mpoiecce cxBatbiBaHUs TUIica ToJIbKO 28% BOIAbI XMMUYECKH CBA3bIBACT-
csi, OCTaJIbHAsI BOJA, UCTIAPSSACH, POPMUPYET OTKPHITYIO MOPUCTOCTh B TUIICOBOM
kamHe. [loaTomy, yeM MeHbIlle BOAOMOTPEOHOCTh TUIICA, TEM 00Jiee IUIOTHBIN Ka-
MEHb MOKHO MOJYYUTh MPU OJJUHAKOBOM PacX0]i€ BOJIbI.

4.4 OnpeneneHue CPOKOB CXBATHIBAHUS THIICOBOI0 TeCTA

Cpoku cXBaThIBaHUS [IJIsi TUIICOBOTO T€CTa HOPMAJIBHOW T'yCTOTBI ONpee-
JSIIOT ¢ TIOMOIIbi0 npudopa Buka (pucyHok 4.4), KOTOpbIA COCTOUT U3 CTAHUHBI
1, MOABMIXKHOTO METAJTMYECKOTO CTEPKHS 2 C IUIOMAAKor 3 s 100aBOYHOTO
rpy3a, KOJbIla B BUJE yCEUEHHOTO KOHyca 8, cTeksHHOW muacTuHku 9. Jlns 3a-
KPEIUICHHS CTEPKHS Ha TpeOyeMOoi BBICOTE CIYKUT 3aKUMHOU BUHT 6. CTepxKeHb
CHA0KEH yKa3aTeJabHOUM CTpenkol 4 [Jid oTcYeTa NEPEMEIEHUS €r0 OTHOCUTEIBHO
NPUKPEIUICHHON K cTaHuHE 1Kaie 5 ¢ neneHusiMu ot 0 10 40 mM. B HikHel yactu
MOABMYKHOTO CTEP)KHS 3aKPEIUIAIOT CAIbHYIO UTTy 7 quameTpoM 1,1 MM U 1iiMHOM
50 mm (pucyHok 4.5, a).
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Pucynok 4.4 — O6opynoBaHue Ajisi ONpeaAeNieHUs] CPOKOB CXBAaThIBAHHS TUIICOBOTO TECTA

a — npubop Buka: 1 — cranuHa; 2 — cTep)KeHb; 3 — IUIOMIaIKa; 4 — CTpenka; 5 — mkana;
6 — 3@)KUMHOM BUHT; 7 — uria; 8 — Kkoib10; 9 — macTuHKa; 6 — cTajlbHas UIJIa;
6 — KOJIBIIO IS TECTA

[lepen HayasioM HCHBITaHUS MPOBEPSIOT CBOOOJHOE MAJCHUE METaLIhye-
CKOT'O CTEpXHS, YUCTOTY WIJIbI, TOJIOKEHUE CTPENIKH, KOTOpas JOKHA OBITh yCTa-
HOBJIeHa Ha 0, ecii uIyia ynupaeTrcs B IUIACTMHKY. Macca CTepKHs ¢ UIJION CO-
crasisieT 300 r.

Komnp1o 1 miacTuHKy nepesa HayajioM UCHBITAHHS CMa3bIBalOT TOHKUM CJO-
€M MalIMHHOrO Maca.

3aTeM B METAJUIMYECKYIO YaIllKy HAJIMBAIOT TAKOE KOJWYECTBO BOJBI, KOTO-
pOE€ COOTBETCTBYET HOPMAIbHOU 2ycmome mecma, npurotosieHHoro u3 300 r
TUIICA.

Otgemiennsie 300 T rumnca 3aceinaroT B BOAy U B TeueHUH 30C paBHOMEPHO
[IEPEMELIMBAIOT CMECh PYYHOU MEIIAJIKOM.

Konpo yCTaHOBJIIEHHOE Ha CTEKJSIHHYIO IIIACTUHKY, 3alOJIHAIOT TECTOM.
JIns ynaneHus NomaBIIero B TECTO BO3yXa KOJbBIO C MJIACTUHKON 4—5 pa3 BCTps-
XUBAIOT MYTEM MOJHATUS U OMYCKAHUSI OJTHOM U3 CTOPOH IUIACTUHKHU MPUMEPHO Ha
10 mm. TTocne yero M3NMIIKKU TeCTa CPe3aroT JUHEHKON 1 3alI0JHEHHYIO (pOpMy Ha
IUIACTUHKE yCTaHaBJIMBAIOT Ha OCHOBaHUM npudopa Buka.

[ToaBmkHYIO YacTh MpUOOpa € WUIJION YCTAaHABIMBAIOT B TaKOE MOJIOKEHHE,
IIPU KOTOPOM KOHEI] UTJIbl KaCAeTCsl MIOBEPXHOCTH TMIICOBOTO TECTA.

CrepxeHb 2 3aKperigioT 3aKMMHBIM BUHTOM 6, KOTOPBIM 3aTeM OBICTPO OT-
MyCKAaloT, 1aBas uriie CBOOOIHO MOrPyKaThCs B TUTICOBOE TECTO.

Wrny ommyckaroT BMECTE CO CTEpKHEM uepe3 Kaxasle 30 ¢, HaunHas ¢ LeJo-
ro Yucjia MUHYT, IPH 3TOM Ka)KJbll pa3 MEHSIOT MeCTO BHeApeHHs urisl. [locre
KQ)KJIOTO TIOTPY’KEHUS Uy TUIATEIBHO BBITUPAOT.

['myOuHy HOrpyXeHHs UIJbl B TUIICOBOE TECTO (PUKCUPYIOT MO MOKA3aHUIO
CTPEJIKH, PAaCIOJIO)KEHHONW Ha TOJBH)KHOM CTEP)KHE, U €€ 3HA4YCHHE 3aHOCST B
YKypHaJ JiJIsl 1a00paTOpHBIX padoT.
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[To MosydYeHHBIM 3HAYEHUSM ONPENEISAIOT JBa MOMEHTA: HA4yaJlo U KOHEIl
CXBaThIBaHUSI.

Hauano cxeamwviéanusa TUIICOBOTO T€CTa PABHO NEPHOY BPEMEHH OT MO-
MEHTa BBEJICHMsI TUIICa B BOJLY JI0 TOTO MOMEHTA, KOTJla uria npudopa Buka enep-
éble He 00X00um 10 MOBEPXHOCTHU MIIACTHHKHU.

Koney cxeamwviganus TUICOBOTO TECTa — 3TO MPOMEKYTOK BPEMEHHU OT
MOMEHTa BBEJICHHUS TUIICA B BOJY IO MOMEHTA, KOI/Ia CBOOOHO OMYIlEHHAas UTjia
npubdopa Buka norpyskaercst B TeCTo He 6onee uem Ha 1 mm. Bpems Hadana v KoH-
11a CXBAaThIBAHUS BHIPAKAIOT YUCIOM MUHYT.

Cpoxu cxBaTbIBaHMS SIBJIAIOTCS CTAHIAPTHOM XapaKTEpPHUCTUKOW Ipolecca
TBEPAEHUS TMIICOBOIO T€CTa HOPMAJIBHOM T'YCTOTBHI.

B 3aBHCHMMOCTH OT CPOKOB CXBAaThIBaHUSI CTPOUTEIBHBIN THUIIC MOAPA3IEIIS-
eTcs Ha Tpu Buja (Tabnuna 4.2)

Ta6JII/IIla 4.2 — BI/I[[BI THUIICOBBIX BXKYIIHUX B 3aBUCUMOCTH OT CPOKOB CXBATBIBAHU

Cpoxu CXBaTbIBaHUs, MUH
Bun Bsxyiero HWupexc | nHayaio, KOHEII,
HE paHee HE [Oo31Hee
brIcTpOTBEpACIOLIHI A 2 15
HopmanbHOTBEpICIOIIHIA b 6 30
Meny1eHHOTBEPACIOIH B 20 -

4.5 OnpeneneHue MapKu rumnca

Mapka rumca — 3TO CTaHJapTHas XapaKTEPUCTHUKA MPOYHOCTH THUIICOBOTO
KaMHS B 2-X 4a4c0o60om 6o03pacme, TOIyYCHHOTO Ha OCHOBE THUIICOBOTO mecma
HOPMAIbHOIL 2yCHIOMbL.

JI1si OLICHKM MapKu THUIICA OMPEACSIIOT Mpeei MPOYHOCTH MPU U3rude u
ckaTuU 00pasIoB-0aouek, U3rOTOBJIICHHBIX U3 THUIICOBOTO TecTta. JIJisi u3rotroslie-
HUS Tpex o0pasioB-0ajgouek OTBEMMBAIOT OT 1 10 1,6 Kr rumnca M HaJIWBAIOT B
Yalniky BOAY B KOJIMYECTBE, KOTOPOE COOTBETCTBYET HOPMAJIbHOW I'yCTOTE TECTa.
['unic B TeueHnu 5—20 c 3achIMarOT B YallKy C BOJOW M MEPEMEIIMBAIOT PYUYHOU
MelanKko B TeueHue 60c 10 MoaydeHus: OJHOPOJIHOM MAacChl, KOTOPYIO 3aJUBAIOT
B METAJUTMUECKYIO (hopMy (pUCYHOK 4.5).
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Pucynok 4.5 — ®opma MeTaiuinueckas TpeXrue3aoBas

a — popma metammuueckas (Bux cOOKy u cBepxy): 1 —3axum; 2 — OCHOBaHHE;
3 — OoKoBas TuTacTHHA; 4 — TOpIEBas IUIACTHHA;, 6 — Hacajka (BUI CBEPXY U COOKY):

[IpeaBapuTeIbHO BHYTPEHHIOIO MOBEPXHOCTh (DOPMBI CIIETKA CMAa3bIBaIOT
MUHEpalIbHbIM MacioM. B kaxoil ¢opMe OJHOBPEMEHHO HM3TOTOBJISIOT TpU 00-
pasua pazmepom 40x40x160 mm. lns yaaneHuss BOBISYEHHOTO BO3yXa ITOCHE 3a-
JUBKH (OpMY BCTPAXUBAIOT 5 pa3, IJIsl YEro €€ MOJHUMAIOT 32 TOPLIOBYIO CTOPOHY
Ha BbIcOTy 10 MM u omyckaroT. [locne HacTyIuieHHns: Hayana CXBaThIBAHMS W3JIMIII-
KM TecTa CHUMaroT JuHerkou. Yepes (15+5) MuH mocse KoHIa cXBaTbIBaHUS 00-
pasibl U3BIEKAIOT U3 POpMBI U ocMaTpuBaroT. ['panu oOpa3noB-0anouek, mpuie-
rarollye K IIMTaM Mpecca JOJKHBI ObITh NapauleIbHbl U HE UMETh OTKJIOHEHUS OT
iockocTy 6osee yeM Ha 0,5 mm. Eciu Ha rpanu oOpa3unoB OyayT oOHapy»KeHbl
Ne(EeKThI, TO UCIIBITHIBATh UX HENb3S.

Yepes 2 yaca nocJe 3aTBepeHus Tecta 3 00pa3ia-0an0uky UCIBITHIBAIOT HA
n3ru6 Ha npudope MUM-100 (pucyHnok 4.6).

Pucynok 4.6 — [Ipu6op MNM-100

1 — cranuna; 2 — mkana; 3, 4, 5 — peryMpoBoYHbIe TPUCTIOCOOTIEHHUS; 6 — KOPOMBICIIO;
7 —T10Ka3bIBaoIlee U PETUCTPUPYIOIEe YCTPOUCTBO; 8 — MmojBecka; 9 — oboiima ¢ o0pa3iom;
10 — ycTpoHCTBO IS peryInpoBaHus 3a30pa
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OOpazen-6amouky yCTaHaBIMBAIOT HA OIMOPHBIC BaJUKA W3THOAIOIIETO
YCTPOWCTBA, YTOOBI T€ TpaHU 00Opasiia, KOTOPhIE MPU U3TOTOBIEHUU €T0 OBLIN TO-
PU30HTAJIBHBIMH, HAXOJUJIUCh B BEPTUKAJIHLHOM IOJOKEHUU. PaccTosHUS Mexay
HEHTpaMHu OMOPHBIX BakoB 100 MM, a mepenaromuii Harpy3Ky BaJlUK pacrioio-
KEH MocpenuHe Mexay omnopamu. [lpenmen mpouyHocTH mpu u3rube 0OpasIoB-
6anodek R,;, CUUTBIBAETCS ¢ PErMCTPUPYIOIIErO MPUGOpa B KI'c/CM? UM BHIYMCIIS-
10T 110 popMmyiie:

3P -/

Rigr = Bhe (4.3)

e

P — paspymaroras Harpyska, H;

{ — pacCTOSTHHE MKy OTIOPaMH, M;
b — mmpuna o6pasua, m;

h — BeIcOTa 00Opa3ia, M.

[Ipenen mpouHocTH MpU U3rKOE 00pa3loB, U3TOTOBJICHHBIX U3 THIICOBOTO
TeCTa, BBIYUCISIOT KaK cpeiHee apu(pMEeTHUEeCKOe UCTIBITAaHUM 3-X 00pa3loB.

[Ipeaen NpoYHOCTH NPH CHKATUM OMPENEISAIOT MMYTEM HUCIBITAaHUS U3 IIECTU
MOJIOBUHOK OaJIOYEK, MOJTYYEHHBIX MPHU UCOBITAHUH 00pa3loB Ha WM3rHO, HA THA-
paBIMYECKOM Ipecce.

Jlnst mepeaun Harpy3kd Ha MOJIOBUHKHM 0ajo4yeK MCIHOJIb3YIOT CTaHAApTHbHIE
IIaCTUHKU pasmepoM  40x62,5 MM 1 miomansio 25 cm? (pucyHok 4.7, a). Kax-
Y0 TIOJIOBUHKY OaJIOYKM MOMEIIAIOT MEXIY ABYMS TUIACTUHKAMHU TakuM 0Opa-
30M, 4TOObI OOKOBBIE I'PaHU, KOTOPbIE PU M3TOTOBICHUM MPUJIETATN K MPOA0b-
HBIM CT€HKaM (pOpPMBbI, COBIAJATN ¢ pa0OYMMH MMOBEPXHOCTIMH, a YIIOPHI TIACTH-
HOK IIJIOTHO TIPUJIETaId K TOPIIOBOM TJIaJKON CTeHKe o0pasia (pucyHok 4.7, 6).

Pucynok 4.7 — Onpenenenne npeiesia MpOYHOCTH MIPU  CHKATUH

@ — CTaH/IapTHBIE TUTACTHHKY C MOJIOBUHKOM 0aJIouku; 6 — cXxema UCTbITaHus: 1 — cTaHnapTHbIe
TUTACTUHKH; 2 — BEPXHSIs IUTHTA Tipecca; 3 — oOpaszer;; 4 — HIbKHSS IUTUTa pecca

Harpy3ka mpu ucipITaHuU JOJKHA BO3PACTaTh HEMPEPHIBHO JI0 Pa3pyIlICHUS
oOpasia. Bpemst oT Hauana paBHOMEPHOTO HarpyXeHHsi 00pasliia 10 ero paspyiie-
HUS JTOJDKHO OBbITh B mpenenax 5—30 ¢, cpemHsisi CKOPOCTh HapacTaHWsS Harpy3Ku
nospkHa ObITh (1+.0,5) MllTa/c.
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[Ipenen MpOYHOCTH MPH CXKATUU KAXKIOTO 00pasila paBeH 4YaCTHOMY OT Jie-
JICHUS 3HAYCHUS pa3pyIIAloNIed Harpy3Ku Ha pabodyio TUIOIAb TUTACTHHKH, PaB-
Hy10 25 cM2.

[Tpenen mpounoctn obpas3na R, BBMHCIAIOT ¢ TOYHOCTHIO 1m0 1 MIla
(9,8 krc/cm?) o gpopmyse:

P
RC}K = E ) (4.4)

rIe
Rex — peien npouHoct o6pasna, klla (kre/cm?);

P — pa3pymarormiee ycunue npecca, kH (kre);

F — miomazns monepeyHoro ceueHus oopasua, m? (cm?).

3a OKOHYATEIbHBIN pe3yIbTaT NPUHUMAIOT CpeiHee apupMeTHIecKoe u3 4-x
3HAYCHUN UCTBITAHUS 6-TH 00pPa3lOB-TIOJOBUHOK (0€3 HanOOJbIIEro U HAaUMEHb-

niero pe3ynbraroB). [lomydeHHbIe pe3yabTaThl CPABHUBAIOT C JIAHHBIMU TaOJMIIBI
4.3.

Tabmuna 4.3 — Mapka THIICOBOTO BSDKYIIETO B 3aBUCUMOCTH OT MPEICIIOB MPOYHOCTH Ha CHKATHE
U 13rud

[Ipenen mpouHocTH 0Opa3oB- [Ipenen npouynocTu 06pa3oB-
Mapka |6amouek pazmepom 40x40x160 mm| Mapka | 6anouek pazmepom 40x40x160 MM
rurca | B Bo3pacte 2 yac, MIla, He MmeHee | rumca | B Bo3pacte 2 yac, Mlla, He MeHee
MIPU CHKATHH P M3THOE pH CXKATUU Ipu U3rude

I-2 2 1.2 I'-10 10 45

I-3 3 1,8 I-13 13 55

I-4 4 2,0 I'-16 16 6,0

I'-5 5 2,5 I-19 19 6,5

I'-6 6 3,0 I-22 22 7,0

-7 7 3,5 I'-25 25 8,0
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S THAPABJIMUYECKUE BAKYLHIUE

5.1 llopTiaanaueMeHT

IMopTaanameMeHT — MIPOJAYKT TOHKOTO TOMOJIa KJIUHKEPA, TI0Iy4aeMoro B
pe3yJsibTaTe 00XKHWra J0 CIEKaHHUs ChIPhEBOM CMECH, cojieprKaliieil kapOoHaTHBIC U
TJIMHUCTBIE TIOPOABLI B cooTHOIIeHnH 3:1 (mo macce).

[Tpu momosne B kiauHKep BBOIAT 10 0,5% CTPOUTENHHOTO THIICA IS 3aMe/I-
JICHUS HavaJla CXBaThIBAaHUS W Jpyrue J00aBKH A 00ECIICUCHUS CIeIUaTbHBIX
CBOWCTB BSIKYILLETO.

KiauHkep — 3TO UCKYCCTBEHHBI KaMEHb, MOJYYEHHbIA CIIEKAHUEM TOPHBIX
nopoa. MuHnepanozuueckuii cocmag KIUHKEPA: TPEX-KAIBIIUCBBIA CHUJIMKAT
3Ca0 SiOy; nByx-kanmbiueBsid cumukar 2Ca0 -SiOy; Tpex-KallbIUeBbIA aTIOMUHAT
3Ca0 Al,O3; vetsipex-kanbiuensiii amomodepput 4Ca0 Al,O3-Fey05.. Xumuue-
CKull cocmae KIWHKEpa JTOJDKEH HAXOAWTHhCS B cieayromux mnpeaemax: CaO —
63—66%); SiO, — 21-24%; Al,03 — 4-8%; Fe,O3 — 2—4%; cymMapHOE KOJUYECTBO
STHX OKHCJIOB JIOJDKHO COCTaBIATH 95—97%.

Pucynok 5.1 — Mukpocgororpadus npoTpaBieHHOro nuuda
MOPTJIAHALEMEHTHOTO KIIMHKEpa

ITo eemecmeennomy cocmagy nieMeHT TOAPA3ACIAIOT HA CIACAYIOIIUE BU-
I(BL:
nopTiaaHAneMeHT (0e3 MUHEpaIbHBIX J00aBOK);
MOPTJIAHAIIEMEHT ¢ J00aBKaMH (C aKTUBHBIMH MHHEPAIBHBIMHU J100aBKaMH HE
oonee 20 %);
[IUTAKOTIOPTJIAHIIIEMEHT (C Jo0aBKaMu TpaHyJIMpoBaHHOTO 1utaka oosee 20 %).
[To npounocmu npu cocamuu B 28-CyTOUHOM BO3paACTE IEMEHT MOJpas3e-
JISIFOT Ha MapKH:
noptianaunemest — 400, 500, 550 u 600;
nutakonopTiananement — 300, 400 u 500;
noptianainemMeHT osicTpoTBepaetonmii — 400 u 500;
[IUTAKOMOPTIIaHAlIeMeHT ObIcTpoTBepaetomuii — 400.
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Tab6muna 5.1 — O603HaueHne BUA [IEMEHTA B 3aBUCUMOCTH OT BHA KOJIHYECTBA JOOABOK

AKTHBHBIE MUHEpaJIbHBIE 100aBKH, B IIPOILIEHTAX 110 Macce

B TOM YHCJIC

O0o3Hauenmne [[OMGHHBIG
0CaJIOYHOTO
BHJIa IIEMCHTA BCEro IrpaHyJIMPOBAHHLIC U poYre aKTUBHEIC,
MIPOUCXOXKICHUS,
AIEKTPOTEPMO BKJIIOYAsI TIIUEK
KpoMe TJIhexka
(dhocdopHbIC NUTAKH
IT11-/10 He nomyckarorcst
ITLI-45 Jo 5 Bxitou. Jo 5 Bxitou. Jo 5 Bkitou. Ho 5 Bkito4.

IT1L-120, CB.5 10 20

IM-120-b BKJIIOY,
LLITTLT, Cs. 20 mo 80
LIIII-b BKJIFOY.

Jo 20 BktOu. Jo 10 Bxuirou. o 20 Bkitou.

Cg.20 o 80 BkIOU. Jo 10 Bkmtou. Jo 10 Bxit0U.

Ycnoenoe obo3nauenue yemenma n0JHKHO COCTOSTH U3:

HAaMCHOBAaHMS BHJIa IIEMEHTAa — TMOPTIAHANEMEHT [/, NUIaKOMmopTiIaHIIe-
MeHT LTI1],

MapKH IIEMEHTA;

0003HaYEHUS MaKCUMAaJbHOIO COJEp)KaHHUS J00ABOK B TOPTIIAH/IIEMEHTE:
A0, 115, 720

0003HaYeHUs OBICTPOTBEPACIONIETO IIeMEHTa — b,

o0603HavYeHus mactTudukauy u ruapododusanuu nemenrta — I1J1, I'D;

0003HaYCHHUS 1IEMEHTA, TTOJIyYEHHOTO Ha OCHOBE KIIMHKEpa HOPMHPOBAHHO-
ro cocTana, H,

0003HaYEHHUS HACTOSIIETO CTaHAApTA.

[Tpumep ycroBHOTO 0O03HaueHus: nmopTiananementa mapku 400, ¢ mo6as-
kamu 10 20 %, OwbIcTpoTBepactoNiero, miactudumupoBannoro — Ilopmaanoye-
menm 400-120-5 — 1171 TOCT 10178-85.

JI71s1 KOHTPOJIBLHOM MPOBEPKHU KaueCTBA IIEMEHTA OT KXo maptuu (pa3mep
naptun 2000 T) 1ieMenTa oTouparoT od1ryro mpody maccoit 10 kr. [IpoObI iemenTa
JIOCTABJIIOT B JJA0OPATOPHIO B TEPMETUYHON Tape W XPaHAT 0 MCIBITAHUS B CY-
XOM IOMEIICHHH.

5.1.1 OnpeaesieHHe TOHKOCTH MOMOJIa IEMEHTA

Tonkocmo nomona nopriaananeMenTa 7y — 3T0 OTHOLIEHHE MacChl OCTaTKa
Ha cute Ne 008 Moos kK Macce mMpocenBaeMO HABECKU LIEMEHTA My B MPOLIEHTAX:

T, = %100% <15% (5.1)
r

rIe

Ty — TOHKOCTB IOMOJIa TTOPTJIaHAIIeMeHTa, %0;

Moos —Macca ocTaTka rnoptiaanainemMenta Ha cute Ne 008, T;
M, —Macca HaBECKH IPOCEMBAEMOI0 MOPTIAHALIEMEHTA, T.
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[Tpu ucnonp3oBanuu pubOpa T MEXAaHUYECKOTO MPOCEUBAHUS (PUCYHOK
5.3) orBemmBarT 50 r ieMeHTa ¢ TOYHOCTHIO /10 0,05 T ¥ BBICHINTAIOT €ro Ha CHUTO.
3aKpbhIB CUTO KPBIIIKOMW, YCTAaHABIMBAIOT €ro B MPUOOP IJII MEXaHUYECKOTO Mpo-
CEHBaHUSI.

Uepes 5—7 MUH OT Hayajia IPOCEMBAHUS OCTAHABIMBAIOT MPHUOOP, OCTOPOXK-
HO CHHUMAIOT JOHBIIIKO U BBICBHITAIOT M3 HETO IPOIICAIINNA Yepe3 CUTO IIEMEHT,
MPOYMINAOT CETKY C HIKHEH CTOPOHBI MATKOW KHCTBHIO, BCTABJISIOT JOHBIIIKO U

IPOAOJKAIOT POCEUBAHHUE.
Omnepanuio NMpoceruBaHusl CUUTAIOT 3aKOHUYEHHOM, €ClId MpPU KOHTPOJIBHOM

IIPOCEUBAHUM CKBO3b CUTO IIpoxoauT He Oonee 0,05 r neMeHra.
i 4

Pucynok 5.3 — Curo mexannueckoe

1 — cranuna; 2 — >nexTpoasurarens; 3 — Kynauku; 4 — Habop cur; 5 — curo pabGouee Ne008;
6 — eMKOCTB JJIsl IPOCeBa; 7 — MIATYHHO-IKCIEHTPHUKOBBIN MEXaHHU3M

Ecnu oTcyTcTByeT mpubop A1 MEXaHMYECKOTO MPOCENBAHNUs, HABECKY IPO-
cenBaroT 4depe3 cuto NeO08 BpyuHyro. KOHTpOIBbHOE MPOCEMBAHUE BBITOJHSIOT
BPYYHYIO MPU CHITOM JIOHBIIIKE HA Oymary B TedeHue 1 MuH.

ToHKOCTBH MOMOJIA SIBISIETCS] XapaKTEPUCTUKON OucnepcHocmuy 1IEMEHTA.

ToHKOCTH MIOMOJIA [IEMEHTA JIOJKHA ObITh TaKOM, YTOOBI IPHU MPOCEMBAHUU
ero yepe3 cuto ¢ cetkoil Ne 008 octaTok Ha cute Obu1 He OoJee 15%.

5.3 Onpenesienne HOPMAJBLHOMH I'yCTOThHI IEMEHTHOTO TeCTA

Hopmanbhas rycrora nementoro tecrta HI'y — 3TO OTHOIIEHUE MAaCChI BO-
Ibl Mp K Macce LEeMeHTa My Ui MOJYYEHHs] LIEMEHTHOIO TECTa HOPMAJIBHOU
(cTangapTHOM) BA3KOCTH:

HI,, = %100% , (5.2)
g

rae
HI';j— HOopManbHasi TyCToTa [IeMEHTHOTo TecTta, %0;
Mp — Macca BOJBL, T

M;; — Macca MOpTIaHALIEMEHTa, I.
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JI71s1 IpUroTOBIIEHUS IEeMEHTHOTO TecTa oTBemuBatoT 400 T 11IeMeHTa, BBICHI-
MalT €ro B CHEepPUUECKYI0 METALIMYECKYIO yamnty (pucyHoOK 5.4, a), mpeaBapu-
TEJILHO MPOTEPTYIO BIAKHOMN TKaHBIO.

3aTeM B IIEMEHTE JIeJaloT yriryOJeHue, KyJa B OJIUH MPUEM BJIMBAIOT MPE-
BapUTEJIbHO OTMEPEHHYIO, B KOJUYECTBE, HECOOXOAUMOM ISl TIOJIyYEHHUS IIEMEHT-
HOT'O TeCTa HOPMAJIbHOM I'yCTOTHI, BOJY. KOJIMYECTBO BOIBI /171 IEPBOTO IIPOOHOTO
3aTBEpJIEHUs MOKeT ObITh mpuHATO 110—112 M,

a)

Pucynok 5.4 — O6opyaoBanue AJisi IPUrOTOBJIEHUS LIEMEHTHOI'O TECTa

a — yaia; 6 — JI0IaTKa

VYriybnenue, B KOTopoe ObUTa HAJIMTA BOJA, C TOMOILBIO CTAaIbHOM JIONATKH
(pucyHoOK 5.4, 6) 3anoNHSIOT IeMeHTOM U yepe3 30 ¢ mociie 3TOro OCTOPOKHO Tie-
PEMEIIMBAIOT, a 3aTEM SHEPIMYHO PACTUPAIOT TECTO JIONATKOM BO B3aMMHO IEp-
MEHIUKYJISIPHBIX HAIlPaBJICHUSX, IEPUOJNYECKN TOBOpaunBas yanry Ha 90°.

ITpo1OIKUTENBHOCTD EPEMEIINBAHUS C MOMEHTA BBEJEHUS BOJBI B IEMEHT
— 5 MHUH.

Hopmanehyto rycrory onpenenstor mo 'OCT 310.3-76 na mpubope Buka
(pucyHok 5.5, a), B KOTOPOM BMECTO MIJIbl MCIOJIb3YIOT METAIUTMUYECKUM MEeCTHK
nuamerpoM 10 MM (prcyHOK 5.5, 6).

Macca noABMXKHOTO CTEpKHS MpHOOpa BMECTE C MECTHKOM JIOJKHA OBITh
(300+2) r. ITepen HauaIOM HCHBITAHUS MIPOBEPSIFOT CBOOOJHOE MAJCHUE TTOIBHIK-
HOTO CTEPKHsI MpUOOpPa, YUCTOTY MECTUKA, OJIOKEHUE CTPEIIKH, KOTOpas JOJKHA
CTOSITh Ha HyJIE IPU CONPUKOCHOBEHHH MECTHKA CO CTEKJIIHHOM IMIaCTUHKOM, cMa-
3BIBAIOT KOJIBLIO M TUIACTUHKY TOHKHM CJIOEM MAlIMHHOTO Maca.

ITocne OKOHYaHUS NMEPEMEIIMBAHUS LIEMEHTHOE TECTO YKJIAJABIBAIOT B OJMH
npueM B KOJBIO (PUCYHOK 5.5, 6), KoTOopoe 5—6 pa3 BCTPSXHUBAIOT, MOCTYKUBas
MJIACTUHKON C TIPMKAThIM K HEH KOJBIIOM O TOBEPXHOCThH cTojia. M30BITOK Iie-
MEHTHOT'O TECTA CPE3at0T HOXKOM.
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Pucynok 5.5 — O6opynoBanue ajs onpeaenecHue HOpMalbHOM I'yCTOThI IEMEHTHOT'O TECTa

a — npubop Buka: 1 — ctanuna; 2 — cTep)KeHb; 3 — IUIomaaka; 4 — crpenka; 5 — mkana;
6 — 3a)KMMHOM BUHT; 7 — UIJIa; 8 — KOJIbIO; 9 — IMIACTHHKA; O — MeCTUK (YBEITUYCHO);
6 — KOJIbIIO (YBEITUYEHO)

Konp1io Ha CTEKISIHHOW IJIACTUHKE CTaBAT IO CTepeHb npubopa Buka,
IIECTUK IPUBOJAT B COIPUKOCHOBEHHUE C MOBEPXHOCTHIO TECTA B LIEHTPE KOJIBLIA U
3aKPEIIAIOT €T0 B TAKOM IOJIOKEHUH 3aKUMHBIM BUHTOM.

3areM ObICTPO OTBHHYMBAIOT 32KMMHON BUHT, U CTEPKEHb BMECTE C MECTHU-
KOM CBOOOJHO morpyxkaercs B Tecto. Yepe3d 30 ¢ oT MOMEHTa OCBOOOXKICHUS
CTEp Hs 10 IIKayie Tprudopa GUKCUPYIOT MIyOHHY NOTPYKEHHSI IECTHKA.

['ycToTa 11eMEeHTHOIro TecTa CUMTACTCs] HOPMAJIbHOM, €CIIM MECTUK He 00XO-
Oum 10 CTEKJIIHHOW IMJIACTUHKHU Ha 5—7 mm. Eciu oH, morpyasch B LIEMEHTHOE
TECTO, OCTAHABJIUBAETCS BBIIIE, TO ONBIT MOBTOPSIOT C OOJBIIUM KOJIMYECTBOM BO-
JIbl, & €CJIM HM)KE — C MEHBILINUM, TOOMBAsICh MOTPYKEHUS MECTUKA Ha ITyOuHY, CO-
OTBETCTBYIOIIYI0 HOPMaJIbHOM I'yCTOTE TECTA.

KonuyecTBo 100aBisieMOi BOJIbI BBIPAXKAIOT B MPOLIEHTAaX OT MACChl LIEMEH-
Ta ¢ TouHOCTHIO 10 0,25%.

HopwmainbHast rycroTa gBiIsSIeTCsl MEpOil BOJONOTPEOHOCTH NMOPTIaHALIEMEH-
Ta.

5.4 OnpenesieHne CPOKOB CXBATHIBAHUS LIEMEHTHOI0 TECTA

Cpoku cxBaThIBaHHs OMPEICISIIOT ¢ MOMOIIbI0 Tpubopa Buka (pucyHOK
5.6, 6), HO BMECTO NMECTUKA BCTABIAIOT ULy cedeHueM |mm? (quamerp wurisr 1,1
MM) U JTHHON 50 MM (pUCYHOK 5.6, 2).

C uenpio coxpaHEHHs MOJBHXHOM Macchl MpuOOpa Ha BEPXHIOI YacTb
CTEpXHSI YCTaHABIMBAIOT JOMOJHUTEIBHBIN I'Py3 (BXOIUT B KOMIUIEKT MpuOopa),
yTOOBI Macca crepkHs ¢ urion coctaBisuia (300+2) r. Ilepex onmbITOM KOJIBIO U
IUTACTUHKY CMa3bIBalOT TOHKKUM CJI0E€M MAIlIMHHOTO Maca.
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[leMeHTHOE TECTO HOpManbHOU 2yCmomubl TMPUTOTABINBAIOT IO METOJUKE,
U3JI0)KEHHOMW BBIIIE, C UCITOJIb30BaHUE 000pyAoBaHus (PUCYHOK 5.6, a, 6), B KOTO-
POM KOMITOHEHTHI IIEPEMEILIMBAIOT B TeUeHUE M MUH. Cpasy nocie IpUuroToBICHUs
TECTO MOMEUIAIOT B KOJbIO Mpubopa Buka, ycTaHOBIEHHOE HAa CTEKJIIHHOW WIIH
METaJUIMYECKOH IIaCTUHKE, CJIETKA BCTPAXUBAIOT 5—6 pa3 sl yJaJleHus BO3oyXa.
N36BITOK TeCTa CHUMAIOT HOKOM, TIOBEPXHOCTh BBIPABHUBAIOT.

a) 0) 2)
‘— g\ |"" -~

170

S0

Pucynok 5.6 — O0opyznoBaHue i ONpeAeeHUs] CPOKOB CXBaThIBaHMsI LIEMEHTHOT'O TECTa
HOPMAaJIbHOW TyCTOTBI

a —4Jamia; O — jonarka; ¢ — npubop Buka; 2 — urna

Komb10 ¢ IIEeMEHTHBIM TECTOM YCTaHABJIMBAIOT Ha CTOJIMK MpuOOpa, omyc-
KalOT CTEPKEHb 10 COIIPUKOCHOBEHUS UIJIbI C IIOBEPXHOCTHIO TECTA U 3aKPEIUIIOT
CTepKEHb BUHTOM, 3aTEM OCBOOOXKIAIOT CTEPKEHb W UIJia JI0JKHA CBOOOJHO I10-
I'PYKaTbCs B IEMEHTHOE TECTO.

B Hauane ucneITaHus, IOKa TECTO HAXOAUTCS B TUIACTUYHOM COCTOSIHUH, BO
n30exkaHue CUIBHOIO yJapa WIJIbl O IJACTUHKY M €€ M3ruda, peKOMEHIyeTCs
CJIeTKa 3aJep>KUBATh MOABUKHBIN cTepKeHb NprUOOpa pyKoH.

Kak TonpKO TECTO 3aryCTEET HaCTOIBKO, YTO OMACHOCTH MOBPEKICHUS UTJIbI
OyIeT HMCKJIIOYEHa, CTEPKEHb C WIJIOW OMycKaeTcsi cBoOOAHO. MOMEHT Hauaia
CXBaThIBaHUS J0JHKEH OBITh OMPEENEH MPU CBOOOJHOM OIYCKAHUH HUIJIbI.

WUrny morpyaroT B TECTO 4Yepe3 KaXKIble 5 MUH. B IOCJIEAYIOLIEE BPEMS,
nepeaBUrasi KoJblo Mocie KaXJI0ro MOTpy>KEeHUs s TOro, YToObl UIjla He Tora-
Jlaja B OJHO U TO ke MecTo. [lociie kaxa0ro norpyKeHus Urily BBITUPAIOT, YA
OCTaTKH LIEMEHTHOI'O TECTA.

HayajioM cxBaTbIBaHUsI [IEMEHTHOI'O TECTAa CUMTAETCS NEPUOJ BPEMEHH,
OPOLIeIINI ¢ MOMEHTA BBEIEHUSI BOJIbI O TOTO MOMEHTA, KOT/ia Uriia mpudopa
Buka BriepBbIe HE TOMAET 10 MOBEPXHOCTH IUIACTUHKYU Ha 1-2 MM.

KoHuoM cxBaTbIBaHUsI [IEMEHTHOTO TECTA CYMUTAETCS NEPUOJ BPEMEHU OT
BBEJICHMS BOJIBI JO TOIO MOMEHTA, KOr/a urjia npudopa Buka BnepBbie omycTUTCS
B TECTO He 00Jiee 4YeEM Ha 2 MM.

Cpoku cxBaTbIBaHUs SIBJIAKOTCS CTAHIAPTHOM XapaKTEPUCTUKOW ITpolecca
TBEPJICHUS IEMEHTHOT'O TECTA HOPMAIbHOM I'yCTOTBI.

47



Hauano cxBaTbiBaHUsI IIEMEHTa JOJKHO HAcTynaTh He panee 45 mumn ot
Hayvaja 3aTBOPEHUSI.

Koner cxBaTbiBaHUSI — IIEMEHTa JOJDKHO HACTyIaTh He nozonee 10 u ot
Havaja 3aTBOPEHUSI.

5.5 Onpenesienne MApKH EMEHTA

Mapka nemMeHTa — 3TO CTaHJApTHAs XapaKTEPUCTHKA MPOYHOCTH I[EMEHT-
HO-TIECYAHOTO PACTBOpPa HOPMAJIbHOM KOHCUCTEHLIMH MOCIE 28-MU CYTOK TBEpPJE-
HUS B HOPMAJIbHBIX (CTaHJAPTHBIX) YCIOBUSIX.

[Ipeaen npovyHOCTH TIPHU CHKATHHU M U3rMOe depe3 28 CyTOK TBEpACHHS Xa-
pakTepusyeT Mapky IeMeHTa. /[ uchbITaHus W3rOTaBIMBAIOT 00paslibl pa3Me-
poMm 40x40x160 MM U3 IIEMEHTHO-TIECYUAaHOTO pacTBOpa cocrana 1:3.

B kauecTBE MEJIKOrO 3alOJIHUTENS UCIOJB3YETCS CHAHOAPMHbLIL NECOK TI0
['OCT 6139-2003 — xBapuieBblii TPUPOIAHBINA MTECOK C HOPMUPOBAHHBIM 3€PHOBBIM
U XUMHYECKUM COCTABOM, MPEAHA3HAYCHHBIN /11 UCTIBITAHUM [IEMEHTA.

5.6 Onpenesienne HOPMAJIbHOH KOHCUCTEHIIUM
LIEMEHTHO-IIeCYAHOT 0 PacTBOPA

HopmanbHast KOHCHUCTEHIIMSI IEMEHTHO-TIECYaHOro pactBopa HKy — 310 0oT-
HOIIIEHUE MAacChl BOJBI Mp K Macce LieMeHTa My, TpU KOTOPOM I€MEHTHO-
NecYaHblii pacTBOP MPHOOPETAET HOPMANIbHYIO (CTAaHAAPTHYIO) BA3KOCTh, KOTOpast
ONpeEeIIAeTCs 0 CTAHAAPTHON METOIHKE.

My

HK, =—2%, (5.3)

q
mll

rae
HI i — HOpManbHasi KOHCUCTEHIUS IEMEHTHO-TIECYAHOTO PAaCTBOPA;
Mp — Macca BOJBbI, T;

M, — Macca NOPTJIAHALIEMEHTA, T.

Memoouka npucomoe6/ieHUA UeMEeHmMHO-neCuUanozo pacmeopa

OteemmBaroT 500 r ementa u 1500 r HOpMaITBLHOTO BOJBCKOTO MECKA, BBI-
CBINAIOT UX B CEPUUECKYIO YAIIKy (PUCYHOK 5.7, @) U IepeMEeNINBalOT LIEMEHT C
MECKOM JIOTIATKOM (PUCYHOK 5.7, 6) B TeueHue 1 MuH.

B nentpe cyxoii cmecu Aenarot yriyosneHue u BiauBatoT B Hero 200 r Bobl
(B/II = 0,4). 3arem cmech, TIIATEIBHO pACTHpas, MEPEMENIUBAIOT B TEUCHUE
S5 MUH.
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Pucynok 5.7 — O6opynoBanue 11 IPUTOTOBJICHUS IIEMEHTHO-TIECYAHOT'O PAacCTBOPA
HOPMaJIbHOW KOHCUCTEHIIUU

a — Jaiia; 6 — JoIaTKa

Memoouka npuUcOMOBICHUA UEMEHMHO-RECUARO020 pacmeopa npu nomouiu
JIONACMHOU MEeUAIKU

KoMnoHEeHTHI 3arpykat0T B IPEABAPUTEIBLHO MPOTEPTYIO BIAXKHOW TKAHBIO
yairy JIOMAacTHOW MeMalku (pUCYHOK 5.8) B ciemyromied Mociaea0BaTeIbHOCTH:
MECOK, BOJIA, IEMEHT. Yally ycTaHaBIMBAIOT HA MEIIAIKY U MPOU3BOMASAT NEpPEMeE-

muBanue B TeueHue (120+10) c.

AA
@100n15(des n/m: 58522 0200°?
@100, 5+ "M \ /—f% @80h15 (883 npomexmopo) | _
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Ipomekmop
(monwura 1 max)

PucyHnok 5.8 — Cxema nomnacTHOM MelanKku

ITo oxoHuanuun nepeMecnBalusd OIIPCACIIAIOT KOHCUCTCHIINIO paCcTBOpPaA €

MTOMOIIIbIO KOHYCA Y BCTPSXUBAIOIIETO CTOJIMKA (PUCYHOK 5.9).
[Tepen ykiaakoi cMecH B KOHYC BHYTPEHHIOIO TTOBEPXHOCTh €0 U CTEKJISH-

HBIW JUCK CJIETKA YBJIAXKHSIIOT.
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PactBopHyIO cMech yKIaAbIBaOT B (hOPMY-KOHYC IBYMSI CIIOSIMU PaBHOM
TONMHBL. Ka) b1l CII0M TINATENBHO YIUIOTHSAOT METAJUIMYECKON IITHIKOBKOM
(pucyHok 5.9, 6).

Hwxuuii cioi mteIkytoT 15 pas, a Bepxuuii — 10 pa3. Bo Bpems ykiaaku u
YIUIOTHEHUS PACTBOPA KOHYC MPUKUMAIOT PYKOM K CTEKJIISIHHOMY JHCKY.

3aTeM CHUMAIOT HAJICTaBKy KOHYCa, M3JIMIIEK PACTBOPA CPE3AOT HOKOM U
bopMy-KOHYC MEIJIEHHO MOJHUMAIOT. Bpailias pykosiTKy MaxOBHUKa, BCTPSIXUBAIOT
crosk 30 pa3 B TeueHue 30 c. [Ipu 3TOM KOHYC HEMEHTHOTO pacTBOpa pacIliibIBa-
eTcs. 3aTeM U3MEPSIOT PACIUIBIB KOHYCa MO0 HM)KHEMY OCHOBAHHUIO B JIBYX B3aUMHO
MEPIICHAUKYJISIPHBIX HAITPABJICHUAX.

Pucynok 5.9 — O6opynoBaHue 1is onpeieIeHUus] HOpMalbHON KOHCUCTEHIIMH LIEMEHTHO-
MECYaHOT0 PacTBOpa
a — BCTPSAXUBAIOLINH cTonuK: 1- ctaHuHa; 2 — Bal; 3 — KyJIauokK; 4 — OCh;
5 — rOpU30HTANBHBIN AUCK; 6 — JIUCT 3ePKANBHOTO CTeKNIa; 7 — popMa-KOHYC; 8 —MaxOBWK;
6 — ITHIKOBKA (yBeNU4EHO):1 — pyuka; 2 — KOJIblI0; 3 — CTEP)KEHb

KoHcHCTEeHIINIO CTPOUTENBHOIO PACTBOPA CUUTAIOT HOPMAJIBHOM, €ClIU pac-
IUIBIB KOHYca oka3ajcsi paBHbIM 106—115 mwm. [Ipu meHbiem unm OoJbiIeM pac-
IJIBIBE KOHYCA PACTBOP 3aTBOPSIIOT BHOBb C OOJIBIINM WJIM MEHBIIUM KOJIHMYECTBOM
BOJIbI, TOOMBAsACh TpeOyeMOro AuamMeTpa paciuibiBa. BomonoTpeOHOCTh pacTBOpa
HOPMAJIbHOM KOHCHUCTEHLIMM BBIPAXKAIOT B BUJE BOJOLIEMEHTHOTO OTHOUIEHHS
(B/L); ero 3anuchIBaIOT B )KypHAJ U B JAJIbHEHUILIEM UCHOJB3YIOT MAJII U3TOTOBJIE-
HUs1 00pa3loB-0agoyeK.

Memoouka uzzomoenenusn 06[)6131406'6(!]101!81( U3 yemenmHo-necuanozo
pacmeopa HOPMaJleOIZ KOHcucmernuyuu

OO6pasipi-0anouku HOPMYIOT B TPEXTHE3IOBBIX METAUTMYECKUX (hopmax
(pucynok 5.10, a, 6). ®opMy coOMpPaIOT, BHYTPEHHIOI MOBEPXHOCTh CTEHOK U
MOJIJIOHA CMa3bIBAIOT MAITMHHBIM MaciioM. Ha hopmy momeniaror Hacaaky (pucy-
HOK 5.10, 6) 1 3anoNHSIIOT (HOPMY PACTBOPOM.

Ha kaxaplii HAMEUEHHBIM CPOK UCIBITAHUS U3TOTABIMBAIOT 3 obOpasna. s
YIUIOTHEHHUS pacTBOpa MOATOTOBICHHYIO (hOpMY C HACaJIKOHW 3aKPEIUISIOT HA CTaH-
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JTapTHOU J1abopaTtopHOU BuOporuiomanake (pucyHok 5.11) m BrmtouaroT mabopa-
TOPHYIO BUOPOTIIOMIAAKY Ha 3 MUH.

% 7N

39

J9

Jg

Pucynok 5.10 — ®opma metaynueckas

a — hopMma metamunueckas (Bu cOOKy U cBepxy): 1 — 3akuM; 2 — OCHOBaHME;
3 — OokoBas T1acTuHa; 4 — TopleBast IJIACTHHA;
6 — Hacanka (BUI CBEpXY U COOKY)

Pucynok 5.11 — Bubporuomazaka nadopaTopHas

1 — cranuHa; 2 — AICKTPOABUTATENB; 3 — IIOMAIKa; 4 — pama; 5 — mpykuHa

[Tocne »TOrO M3NHUINEK PACTBOpA CPE3arOT, 3arja)KMBalOT MOBEPXHOCThH 00-
PasIoB BPOBEHb C KpasMH (POPMBI U 00pa3Ilbl MapKUPYIOT.

O6pasupl B popMax XpaHAT HaO 6000l B BaHHE C THIPABIMYECCKUM 3aTBO-
poM (pucyHok 5.12) B teuenue (24+2) 4. 3atem 00pa3iibl pachOpMOBBIBAIOT H
YKIIQJIBIBAIOT 68 6aHHY ¢ 6000l ¢ Temreparypout 20+2°C, rae xpaHsIT 10 MOMEHTa
UCITBITAHMSI.
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PucyHnok 5.12 — BaHHa ¢ TUIpaBINYECKUM 3aTBOPOM
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5.7 MeTtoauka onpeesieHusi MpeaeioB MPOYHOCTH 00pa3moB-
0aJ104YeK U3 EMEHTHO-TeCYAHOI0 PACTBOPA HOPMAJIbHOMI
KOHCHCTEHIIMU MPH U3rude U CKATUHN

Jlnia onpenienienns MapKy 1ieMeHTa o0pa3ibpi-0anouyky B Bo3pacTte 28 CyTOK ¢
MOMEHTa UX W3TOTOBJICHUS HCIBITHIBAIOT HAa WM3TMO, a 3aTeM KaXAYI0 U3 LIECTH
MOJIOBUHOK — Ha C)KaTHe.

O0pa3ipi-0a109KK UCTIBITHIBAIOT HAa U3TUO pu oMol nmpudbopa MIN-100
(pucyHok 5.13, a).

OOpazen-06amouky yCTaHaBIMBAIOT Ha OIOPHBIE BaJMKU W3THOAIOIIETO
YCTPOMCTBA, YTOOBI T€ TpaHu 00pa3lia, KOTOPhIE MPU U3TOTOBIEHUU €TI0 ObLIU Io-
PHU30HTAJIBHBIMH, HAXOAWJIMCh B BEPTUKAIBHOM IOJIOKEHHUU.

Paccrostnusa Mexny neHTpamu onopHsIx BanukoB 100 M, a mepemaromuin
Harpy3Ky BaJlUK pacIOJIOKEH MOocpenuHe Mexay omopamu. [Ipeaen mpounoctu
npu u3rude oOpasioB-06anouek Ru;. CUUTHIBACTCS ¢ PETUCTPUPYIO-TIIEro nmpudopa B
KIC/CM? MU BBIYUCTIAIOT 110 (hOPMYJIE:

3P/
R =" 54
usr 2b . h2 ( )
rIe
P — paspymaromias Harpyska, H;
{ — pacCTOsIHFE MEXTy OIIOPAMH, M;
b — mmpuna o6pasua, m;
h — BeicoTa 00Opa3sia, M.
a) 0)

Pucynok 5.13 — [Tpubop MIM-100

a — cxema npubopa M1UM-100: 1 — cranuna; 2 — mkana; 3, 4, 5 — perynmupoBOYHbIE NIPH-
croco0seHus; 6 — KOPOMBICTIO; 7 —TTOKA3bIBAOIIEe M PETHCTPUPYIOIIEe yCTPOHCTBO; 8 — moj-
Becka; 9 — o0oiiMa ¢ oOpa3zom; 10 — ycTpoiicTBO [Tt peryIupoBaHus 3a30pa;
0 — cxeMa HarpyXeHus o0pasna-0aio4ku: 1 — HIbKHUE OTIOPBI; 2 — BEPXHSS onopa
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[Ipenen mpoyHoCTH mpu U3THOE 00PA3IIOB IIEMEHTHOTO PACTBOPA BBHIYHMCIIS-
I0T KaK cpeaHee apupMeTHdyeckoe U3 2-X HauOOJBIINX PE3yIbTaTOB HUCIBITAHUS
Tpex o0pa3IoB-OaIoUeK.

[Ipenen TMPOYHOCTH TPU CKATHH OIMPEICISIIOT MyTeM HCIBITAaHUS U3 6-TH
MIOJIOBUHOK OalloueK, TOMYyYEHHBIX MPH UCTIBITAHUU 00pa3lioB Ha M3THUO, HA TH-
paBJIMUECcKOM Tipecce (PUCYHOK 5.14).

LLLTLTTRLTALLIAN O
ALTLATTLRIALANY

L R bl

Pucynok 5.14 — Cxema ruipaBian4ecKkoro mpecca

1 — cranuHa; 2 — mopuieHb; 3 — HWXKHSS OMOPHAs IUIMTA Ha IIapHUpe; 4 — oOpaserr 1J1s UCIbITa-
HUS; 5 — BEpXHSS OMOPHAS IUIUTA; 6 — BHHTOBOE MIPHUCIIOCOOJICHHE IS PETYJIMPOBAHMSI PACCTOS-
HUS MEX]y IITUTaMH; / — MaHOMETp; 8 — MacJIoHacoc

JIiist mepenaun Harpy3KH Ha MOJIOBHHKH OAJIOYEK MC-TIOJIB3YIOT CTaHAapTHHIC
IIaCTHHKK pasmepoM 40x62,5 MM u miomansio 25 cm? (pucyHok 5.15, a). Kax-
JyI0 TIOJIOBUHKY OaJOYKH MOMEMIAIOT MEXKAY ABYMS TUIACTHHKAMW TaKUM 0O0pa-
30M, 9TOOBI OOKOBBIE TPaHW, KOTOPHIE TIPU U3TOTOBJICHUHM MPUJIETATHA K TPO0JIb-
HBIM CTEHKaM (pOpPMBI, COBITAAIN ¢ paOOYMMH IMOBEPXHOCTSIMH, a YIIOPHI TUTACTH-
HOK IIJIOTHO TPUJIETalId K TOPIIOBOM TJIaJIKOM cTeHke oOpasia (pucyHok 5.15, 6).

Harpy3ka mpu ucipITaHUU JOJKHA BO3PACTaTh HEMPEPHIBHO JI0 Pa3pyIIeHUs
oOpaszua. [Ipu ucnbeiTannm oOpaslia Ha CKAaTUE CKOPOCTh YBEIMYCHUS HArpy3Kd
0JKHA OBITH OK0JI10 5 KH/c.

[Ipeaen MpOYHOCTH MPU CXKATUU KaXKJIOTO o0pasiia paBeH YaCTHOMY OT Jie-
JICHUS 3HAYCHUS pa3pyIIaAroIIe Harpy3Ku Ha pabodyro TUIOIIAAb TIIIACTUHKHU, PaB-
Hy10 25 cM?.

[Ipenen mpouHocTn oOpa3na Rcex BbMHCHAIOT ¢ TOYHOCTHIO A0 1 MiIla
(9,8 krc/ecm?) mo popmyste:

Rex :E ' (55)

rne
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Rcx — mpenen npounocty oopasua, klla (kre/cm?);
P — pa3pymaroiee ycunue npecca, kKH (xrc);
F — nyiomazps monepeyHoro ceyeHus oopasua, M2 (cm?).

a) 0)
s ' P,
\é& Y 3
> 4 S

4

Pucynok 5.15 — Onpenenenue npenena IpoOYHOCTH MPU CKATUU

@ — CTaH/IapTHBIC TUTACTUHKY C TTOJIOBUHKOM 0aJIOUKH;
6 — cxema ucnbITaHus: 1 — craHgapTHBIC IACTHHKH; 2 — BEPXHSIS TUTUTA TIpecca,
3 — obOpaserr; 4 — HIOKHSSA TUTHTA Mpecca

[Ipeaen NpoYyHOCTHM TpH CXKATHUM  OOpa3LOB, BBIYMCISIIOT KaK CpeIHEe
apupmeTnyeckoe 4-x HauOONBIIMX PE3YJIbTATOB MIECTH UCIBITAHHBIX 00pa3LOB U
JIEJIAI0T 3aKJIF0UYEHNE O MapKe UCTIBITAHHOIO LIEMEHTA.

Tabmuua 5.2 — Mapka nopT/iaHAleMeHTa B 3aBUCUMOCTH OT IpeJieNia MPOYHOCTH MPH U3rude u
COKaTUU

IIpenen npounoctu, MIla (krc/cm?)
O6o03HaueHne BUIA Mapka npu u3ruode B IIPU CXKaTHU B
EMEHTa BO3pacTe, CyT BO3pacTe, CyT
3 28 3 28
I-10, M-145, 300 — 4,4 (45) — 29,4 (300)
400 — 5,4 (55) — 39,2 (400)
500 — 5,9 (60) — 49,0 (500)
IT11-/120, HIIT
-1, 1 550 — 6,1 (62) — 53,9 (550)
600 — 6,4 (65) — 58,8 (600)
4
MI120-6 00 3,9 (40) 5,4 (55) | 24,5 (250) 39,2 (400)
500 4,4 (45) 5,9 (60) | 27,5 (280) 49,0 (500)
HITII-Bb 400 3,4 (35) 5,4 (55) | 21,5 (220) 39,2 (400)
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6 MATEPHUAJIBI IJIAA TIPUT'OTOBJIEHUS BETOHA

6.1 Meakuii 3a10JJHUTEJIb - MIECOK

ITecok — prIxiias cMech FTOPHBIX MOPOA € padMepamu vactull oT 0,14 mm 1o
5 MMm.

JI1s1 IpUTrOTOBJICHUS TSHKEIIOro OETOHA MCIOJIB3YIOTCS MIECKU €CTECTBEHHBIC
U UCKYCCTBEHHBIC, (DPaKIIMOHUPOBAHHBIC U HE (PPAKIIMOHUPOBAHHBIE.

[To MuHEpaNTBbHOMY COCTAaBY €CTECTBEHHBIE IMECKHU MOAPA3IACIAIOT Ha KBap-
1I€BBIE, KBapIIE-TI0JICBOIITIATOBBIC, KApOOHATHBIC, CMEIIIAHHBIC.

BpenusimMu ipuMecsiMu B IeCKaXxX SBJSIOTCS TIIMHBI, KOTOPHIE 0OBOJIAKMBAIOT
3€pHa MECKa U NPEIMATCTBYIOT CUEIUICHUIO UX C IIEMEHTHBIM KaMHEM, MOHUXKAIOT
MPOYHOCTh OETOHA, MOBBIIIAIOT BOJONOTPEOHOCTh OETOHHON CMECH U MPUBOJIAT K
CHIKEHHUIO MOPO30CTOUKOCTH. CEepHUCTBIE U CEPHOKHUCIBIE COETUHEHHS CIOCO0-
CTBYIOT KOPpPO3MHM O€TOHA, CIIOJbI CHIKAIOT MPOYHOCTH OETOHA, T.K. OHHM CJ1a0o
CIEIUISIOTCS C IIEMEHTHBIM KamMHeM. Hanmnuue B mecke 3epeH amop(HOro KpeMHe-
3eMa MOKET BBI3BATh IIEJIOUHYIO KOPPO3HIO OETOHA.

6.2 OnpenejieHne HCTUHHON MJOTHOCTH MecKa C MOMOIIbIO
NUKHOMeTpa

[I70THOCTD TECKa OMpEeAeNsioT B MHUKHOMETpe (pUCYHOK 6.1) eMKOCThIO
100 mu ¢ puckoii Ha mmieiike. [IpoOy mecka BBICYIIMBAIOT B CYUIMJIBHOM HIKady 10
NOCTOSHHOM Macchl nipu Temmeparype (110+ 5)°C. 3arem OrO0KC ¢ MECKOM OXJia-
XKIAIOT 10 KOMHATHOM TeMIIEpaTyphbl B IKCUKATOpPE HaJl KOHLUEHTPUPOBAHHOM Cep-
HOM KHUCIIOTOW WM HaJl 0€3BOJIHBIM XJIOPUCTBIM KajbleM. 3 BBICYILIEHHOTO Mec-
Ka OTBEIIMBAIOT JIB€ HaBeckH 1Mo 10 r Kaxkgas, BCHIMAIOT WX B JIBA YUCTHIX BBICY-
HICHHBIX U TPEIBAPUTEIHHO B3BELIEHHBIX MUKHOMETpa (pUCYyHOK 6.1), mocie yero
KKl TUKHOMETP B3BEILIMBAIOT.

3areM o0a MMKHOMETpa ¢ HaBECKaMU 3aJMBAalOT BOJOM, MEPEMEIINBAIOT CO-
JIEPKUMOE U CTABST KKl MUKHOMETP B HAKJIOHHOM IIOJIO’)KEHUHU HA MECUaHYIO
Wi BoJsiHyI0 OaHto. CopepKUMOe MUKHOMETpa KUMSATAT B TeueHuu 15-20 MuH
JUISL yAAJIEHUs! ITy3bIPbKOB BO3AYyXa.

[Tocne ynanenust Bo3ayxa MUKHOMETP OOTHPAIOT, OXJIAXKIAIOT A0 TeMIepa-
Typbl IOMEILEHHUS], TOJIMBAIOT A0 METKH IUCTUIUIMPOBAHHON BOJOW U B3BEIIMBAIOT.

3areM MUKHOMETP OCBOOOXKIAIOT OT COAEPKUMOI0, MPOMBIBAIOT, HAIOJIHS-
10T 1O METKHU JUCTUIMPOBAHHON BOJOW M CHOBA B3BEIIUBAIOT.

[InoTHOCTH TIECKa ONpeenaoT ¢ TOUHOCTHIO 110 0,01 r/cMS.
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Pucynok 6.1 — ITukaOoMeTp

3a OKOHYATETHHBIN PE3yJIbTaT MPUHUMAIOT CPEeIHEe apu(PMETHIECKOE OTpe-
JISJICHUN TUIOTHOCTH 2-X HAaBECOK.

6.3 OnpeaesieHne UCTUHHOM MJIOTHOCTH MeCKA ¢ MOMOIIbIO
MEPHOI0 MJINHAPA

JU1s1 OpUEHTUPOBOYHOIO ONPENEIEHUS IUIOTHOCTH Marepuajga MOXHO BOC-
TI0JI630BaThCS MEPHBIM LIJIMHAPOM eMKOCTEIO oT 100 mo 250 cm® ¢ meHoil mene-
aus 1em® wmm 2 ev®.

B sToM ciiyyae B UMJIMHAP HAJIMBAIKOT KUAKOCTh Ha 2/3 ero oobema, oTMe-
YaloT YPOBEHb MO HUKHEMY MEHHUCKY KUIKOCTH, 3aTEM OCTOPOKHO BBICHINAIOT B
HEro HaBECKy necka Maccou 50 T 1 BHOBb OTMEUYAIOT YPOBEHb KUIKOCTH.

[To pa3HOCTH KOHEYHOTO ¥ HayaJlbHOTO YPOBHEN ONMpPENEISIOT OOBEM BBICHI-
MAHHOTO B LIWJIMHJP IecKa. 3aTeM MO TMPUBEICHHON HIKE (OpMyJie ONpeaensoT
VCTUHHYIO TJIOTHOCTh NIECKA:

Pu =L’ (61)

rae

M — HaBeCKa MecKa, T;

V2 — 00b€EM KHMAKOCTH C IECKOM (II0 HIKHEMY MEHHUCKY), CM°,

V| — IepBOHAYANIBHBIN 00BEM KUIAKOCTH (II0 HUJKHEMY MEHHCKY), CM°,

3a MJIOTHOCTh MPUHUMAIOT CpeiHee apu(PpMETUUEeCKOe MIOTHOCTH HUCHbITA-
HUMH.

6.4 Onpez(e.ﬂelme HACBIINTHOM IJIOTHOCTH IECKa

HacpinmHas IJIOTHOCTB — Macca CIAHUHUIIBI o0beMa IIeECKa B €CTECTBEHHO-
HACBIITHOM COCTOSHUMU:

Py = Vﬂ( r/em®, kr/m) (6.2)

H
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rae
m — Macca necka (T, KT, T);
Vy — 00beM Iecka B eCTeCTBEHHO-HACKIMTHOM cocTosHun (cm®, qm3, M3).

JIns onpeneneHus HACBITHOM TUIOTHOCTH IECKa B CYXOM COCTOSIHMM CpeJi-
HIOIO TIPOO0Y MecKa Macco OKOJIO S5 KI BRICYHIMBAIOT B CYIIMJIBHOM IIKady, Mpu
temriepatype (110+5)°C 10 moCTOsIHHOM MacChl U MPOCEUBAIOT YEPE3 CUTO C KPYT-
JBIMU OTBEPCTUSAMH TUAMETPOM 5 MM.

3aTeM NEeCOK BCHIMAIOT METAIUIMYECKUM COBKOM € BBICOTHI 10 cM B mpeaBa-
PUTEIBHO B3BELICHHBIM MEPHBIN IWJIMHIP BMECTUMOCTHIO | JI.

Koraa nunuuap 3amnoHUTCS MECKOM C HEKOTOPBIM U30BITKOM B BHJI€ KOHY-
ca, M30BITOK OCTOPOXKHO YAAISAIOT JHHEHKou. [locie 3Toro muiMHAp C MEeCKOM
B3BEUIMBAIOT U BBIYUCIISIOT HACKIIHYIO INIOTHOCTb.

OkoHYaTeNbHBIA Pe3ybTaT BBIUUCISAIOT KaK cpelHee apu(pMeTHuIecKoe 2-X
ONPEAECTICHUM.

Pucynok 6.2 — [IpuGop 11 onpeneneHns HaChIMHOMIIIOTHOCTH MeCKa

1 — Metayutndeckas BOpoHKa ¢ cutom NeS; 2 — mmbep;3 — MEpHBIN CTakaH

ycTroTHOCTH Mecka Il pycr IpU €CTECTBEHHOM BIIA)KHOCTHU OINPENEIISIOT 10
MPEIBAPUTEIbHO HAMJEHHBIM 3HAYEHUSM MCTUHHOM IIJIOTHOCTU M HACBHIITHOU
IJIOTHOCTH:

ey = (1— p—"Jm(% (6.3)
pll

rac

I ;7ycr — MyCTOTHOCTH TIE€CKA, IPOLICHTHI;
0, — HACBIIHAS IUIOTHOCTH MECKa, I/cM,
Oy — CpelHss IIOTHOCTB T1ecKa, I/CM°;

ITyCTOTHOCTB IECKa BBIYUCIISIIOT ¢ TOYHOCTBIO A0 0,1%.

DTOT NoKa3aresb recka HeoOX0IMMO 3HATh JIJIsl pacueTa cocTaBa OeToHa,
OIpe/IeNIeHus INIOTHOCTH TECKa, a TAKXKe JUIsl pacueToOB, CBA3aHHBIX C MEPEBO3KOM
necka, MPOeKTUPOBAHUEM CKJIJI0B 3arOJIHUTENEH U T.1I.
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6.5 Onpenesienne 3epPHOBOI0 COCTABA U MOXYJISI KPYITHOCTH MeCKa

3epHOBOM COCTaB OMPEACIAIOT IMMyTEM pacceBa Mecka Ha CTaHJapTHOM Habo-
pe cur.

AHaMTHYECKYI0 MpoOy mnecka Maccoid He MeHee 2000 T BRICYIIMBAIOT J0
MOCTOSIHHOM Macchl. BBICYIIEHHYIO 10 MOCTOSIHHOM Macchl MpoOy Iecka mpoceu-
BAIOT U€pe3 CUTa C KPYTIBIMHU OTBEPCTUSMU JuameTrpamu 10 u 5 Mmm.

OcTaTky Ha CUTax B3BEUIMBAIOT M BBIYHCIAIOT COJIepKaHUE B Mecke ¢pak-
Ui rpaBus ¢ pasMepoM 3epeH oT 5 10 10 mm (I ps) u ¢B. 10 mm (I p1p) B IIpoOIICH-
Tax 1Mo Macce 1o gpopMyinam:

a, = % 100 (6.4)

a, = % 100, (6.5)

rae

M1p — OCTATOK Ha CUTE C KPYTJIBIMH OTBEPCTHSIMH auaMeTpoM 10 mm, T;
M5 — OCTaTOK HA CUTE C KPYTJIIBIMA OTBEPCTHUSAMHU JUAMETPOM 5 MM, T;
M — macca npoOsl, T.

W3 gactu mpoObI mecka, MPOIISANIEro Yepe3 CUTO C OTBEPCTHIMH JHAMET-
poMm 5 MM, oTOMparOT HaBecky maccoil He meHee 1000 r ayig onpeneneHus: 3epHo-
BOT'O COCTaBa MeCKa.

[ToAroTOBIEHHYIO HABECKY TMECKa MPOCEUBAIOT Yyepe3 Ha0Op CUT C KPYTJIbI-
MU OTBEPCTUSIMU quaMeTpoM 2,5 MM U ¢ cetkamu Ne 1,25; 063; 0315 u 016.

[IpocenBanue NPOU3BOAAT MEXAHWYECKUM WU py4dHBIM criocobamu. I[Ipo-
JOJDKUTEIHLHOCTh MTPOCEUBAHUS JIOJDKHA OBITH TaKOM, YTOOBI MPU KOHTPOJHLHOM
WHTEHCUBHOM PYYHOM BCTPSXUBAHUU KAXKJOTO CUTA B T€UCHHE | MHH 4Yepe3 HEro
npoxoauio He 6osee 0,1% ob6mieit Macchl npocerBaeMoit HaBecku. [Ipu mexaHu-
YECKOM TIPOCEUBAHUH €T0 TMPOAOHKUTEIBHOCTD JUIA TPUMEHSIEMOTO Mpudopa
YCTaHABJIUBAIOT OMBITHBIM ITyTEM.

[Tpu pydHOM MPOCEHMBAHUU JOMYCKACTCS OMPEALISITh OKOHYAHHUE MTPOCCHBA-
HUS, WMHTEHCHUBHO BCTPSXHWBAas KaKJ0€ CUTO Haja JmctomM Oymaru. IIpocenBanmue
CUHMTAIOT 3aKOHYCHHBIM, CCJIM TIPH TOM IPaKTUUYECKH HE HaOJromaeTcs MajacHUs
3€pEH IecKa.

I[To pe3ynbTaTaM mpoceuBaHUs BEIYUCIISIOT:

a) YaCTHBIM OCTATOK Ha KaXJIOM CHUTE (aj) B IPOIEHTaX 1Mo (hopmyJe:

_m

a;
m

100, (6.6)

rae
m;j — Macca OCTaTKa Ha JaHHOM CHTe, T;
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M — Macca mpocenBaeMoN HaBECKH, T.
0) MOJTHBIN OCTATOK Ha KaXJI0OM CHUTE (A ) B IpolieHTax 1o Gopmye:

A =a,5+8,+..._a, (6.7)
rae ays, a1,25, dj — YaCTHBIE OCTAaTKH Ha COOTBETCTBYIOIINX CUTAX;

B) MOAYJIh KpyMHOCTH Tiecka (My) 63 3epeH pa3MepoM KPymHEe 5 MM 10
dbopmyre:

M, = Aos + A + Ages + Ais + A , (6.8)
100

rae Azs, A1.2s, Aoes, Aosis, Aoie — MOJTHBIE OCTATKU HA CUTE C KPYTJIIBIMU OTBEPCTHUS-
MH IHaMeTpoM 2,5 MM U Ha cutax ¢ cetkamu Ne 1,25; 063; 0315; 016, %.

Pesynbrat onpeeneHus: 3epHOBOTO COCTaBa rnecka opopMIIsSIOT B COOTBET-
CTBUU ¢ Tabnuuei 6.1 wim nzobpaxaror rpaguuecku B BUJe KPUBOM MPOCEUBaHUS
B COOTBETCTBUU C PUCYHKOM 6.3.

Ta6n1z1ua 6.1- PeBynBTaTbI OIIpCACIICHUC 3CPHOBOT'O COCTAaBa IICCKa

Harteronamme Ocratku, % 110 Macce, Ha CUTax TTpOXO Yepes CHTo ¢
cetkorr Ne 016(014),
ocTaTKa o
2,5 1,25 0,63 0,315 | 0,16 (0,14) o IO Macce

YacTHbIl azs ai2s aoe3 ao0315 a016(014)
[TosHBbIH Az A125 Aos3 Aoz1s Ao16(014) -

&
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Pasrmeps: ombepcmuil KonmpossibIX CUm, MM

Pucynok 6.3 — KpuBas npocenBanus necka
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6.6 Onpenesnenne coxepkaHus INIMHbI B KOMKaX

ConeprkaHue TIUHBI B KOMKaX OMpPEIEISIOT MyTeM 0TOOpa YacTHIl, OTanYa-
IOLLUXCS OT 3€PEH MECKa BA3KOCTBIO.

AHanmuTUYeCKyl0 Mpo0y NEecKa NPOCEUBAIOT YEPE3 CUTO C OTBEPCTHIMU
nuaMeTpoM S MM, OepyT u3 Hee He MeHee 100 T mecka, BBICYIIMBAIOT 10 MOCTOSH-
HOM MAacCChl M PaCCEMBAIOT HA CUTAX C OTBEPCTUAMU TUAMETPOM 2,5 MM U C CETKOU
Ne 1,25. U3 nomyuyeHHBIX Qpakiinii mecka OTOMParoT HABECKU MacCOM:

5,0 r — ¢pakiuu cB. 2,5 10 5 MM;

1,0 r — ppaxmuum ot 1,25 10 2,5 mm.

Kaxnyro HaBecKy mecka BBICHIIAIOT TOHKHM CIIOEM HA CTEKJIO WJIM METall-
JUYECKUM JIUCT U YBIQXKHSAIOT IPU OMOIIY NMUNETKH. V3 HABECKU CTaIbHOM UTJION
BBIJICIISIFOT KOMKH TJIMHBI, OTJIMYAOIINECS BA3KOCTHIO OT 3€PEH MECKa, IPUMEHSS B
HEOOXOUMBIX citydasx Jiynmy. OcTaBIuecs nocie BblIeJICHHs] KOMKOB 3€pHa IecKa
BBICYIIIMBAIOT J10 TOCTOSIHHOW MAacChl ¥ B3BEIINBAOT.

Conep:xkaHue KOMKOB IJIMHBI B KaKJ10M HaBecke necka (/725, 1711 25) B po-
LEHTaX OIMpPEACIIAIOT MO (hopmyJiam:

m-m,

Iiys = 100; (6.9)

Iy = % 100, (6.10)

2

rae

M1, My — Macchl HABECKH Mecka Gpakiuu COOTBETCTBEHHO OT 2,5 10 5 mm 1 ot 1,25
110 2,5 MM JI0 BBIJICJICHUS TJIMHBI, T;

m1; M3 — Macchl 3epeH necka ppakiuu COOTBETCTBEHHO OT 2,5 10 5 MM u ot 1,25
J10 2,5 MM TI0CJI€ BBIACJICHUS TJIUHEI, T.

CopeprkaHre KOMKOB TJIMHBI B ITpoOe necka (/77) B MPOLIEHTAX BBIYUCIISIOT
o ¢opmyiie:
Gy Ty T a5 T4 55

In= 100 : (6.11)

IS
d25, 1,25 — YaCTHBIE OCTAaTKU B IPOIIEHTAX MO0 MAacCe Ha CUTaX C OTBEPCTUSAMH pa3-
Mepom 2,5 u 1,25 mm.

6.7 OnpenesieHne coaepKaAHUA NbIJIEBUIHBIX H TJIMHUCTBIX
YacTHIl B MeCKe

Conepxanue TBUIEBUAHBIX U TJIMHHUCTBIX YACTHUI[ OMPEACISAIOT MO MU3MEHE-
HUIO MACChI IIECKA MOCIe OTMYUYHUBAHMS YACTUL] KPYMTHOCTHIO 0 0,05 MM.
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AHanuThyecKkyro mpoOy MecKa MPOCEHBAIOT Yepe3 CUTO C OTBEPCTUSIMU
JAAaMETPOM S5 MM, MECOK, NPOILIEAIINN YEPE3 CUTO, BHICYIIUBAIOT O MOCTOSHHOU
Macchl 1 0epyT u3 Hero HaBecky maccoit 1000 r.

Hagpecky necka moMmemaroT B cOCy Il OTMYy4YHUBaHus (pUCYHOK 6.4), 3aiu-
BAIOT BOJIOM Tak, 4YTOOBI BHICOTA CJIOSI BOJBI HAJ eCKOM Obl1a 0koJ10 200 MM.

[Tocne 3Toro coaep>KMMOe CHOBA YHEPTUYHO MEPEMEIINBAIOT U OCTABIISIOT B
MIOKO€ Ha 2 MUH.

UYepes 2 MUH CIAMBAIOT CU(OHOM MOJYUYEHHYIO MPU MPOMBIBKE CYCIEH3HIO,
OCTaBJISISL CJIOM HaJ MECKOM BbICOTOM He MeHee 30 MM. 3aTeM IEeCOK CHOBA 3ajiu-
BAIOT BOJIOM /10 YKA3aHHOTO BBILIE YPOBHS.

IIpoMBIBKY IeCKa B yKa3aHHOM MOCJIEIOBATEIBHOCTH IOBTOPSAIOT A0 TEX
1op, NOKa BOJA MOCJE NPOMBIBKH OyAET OCTaBaThCs MPO3PAYHOM.

“““““ = s =T

; 1 g =1
| §
B
o

Pucynok 6.4 — Cocyn uis OTMy4HBaHUs I1€CKa

[Tociie oTMy4HBaHUS MPOMBITYIO HABECKY BBICYIIUBAIOT J0 MOCTOSTHHOM Mac-
CBI M.
ConepxaHue B TIECKE OTMYYHMBACMBIX IMBUICBHUAHBIX W TJIIMHUCTBIX YaCTHI
(/1o7m) B IPOLICHTAX 110 MACCE BBIYMCIISIOT 1O (hopMyIIe:

m-m,

m,, = 100, (6.12)
rjae

m — Macca BBICYHIGHHOﬁ HaABCCKHU 10 OTMyLII/IBaHI/Iﬂ, T,

M, —Macca BBICYHIGHHOI;'I HABCCKHU IIOCJIC OTMy‘-II/IBaHI/Iﬂ, TI.

[Iecox B 3aBUCUMOCTH OT 3HAYEHUM HOPMHUPYEMBIX MOKA3ATEJIEN KadyecTBa
(3epHOBOIO COCTaBa, COACPKAHUS MBUIEBUIHBIX U TJIMHUCTBIX YACTHII) MOJIpa3jie-
JISFOT HA JIBa KJjacca.

B 3aBUCHMOCTH OT 36pHOBOTO COCTaBa IECOK MOAPA3ACIAIOT HA epynnsl 10
KPYIHOCTH:

| kracc — oyenb KpymnHbBINA (MIECOK M3 OTCEBOB APOOJICHUS), TOBBIIICHHOM
KPYIHOCTH, KPYIIHBIN, CPEAHUN U MEJIKUN;
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Il kracc — ouenb KpynHbIi (IIECOK W3 OTCEBOB JIPOOJICHHUS ), TTOBBIIIIEHHOMN
KPYITHOCTH, KPYITHBIN, CPEAHUMN, MEJIKUM, OYEHb MEJIKUWA, TOHKUM U OY€Hb TOHKHM.

Tabnuma 6.2 — 3Ha4eHust MOTyJIsSt KPYITHOCTH MK JiJist TPYII IIecKa

I'pynma necka Mopyns kpynHoctu Mk

OueHb KPyIHBINA cB. 3,5

[ToBBIIIEHHOW KPYTTHOCTH cB. 3,0 10 3,5
Kpynnbrit ¢B. 2,5 10 3,0
Cpennmii cB. 2,0 no25
Menkunii cB. 15 02,0
OueHb METKHIT ¢B. 1,0 nol5
Toukuit cB. 0,7 01,0
OueHb TOHKUH mno 0,7

Tab6muna 6.3 — OcraTtok nmecka Ha cute ¢ ceTkoi Ne 063

ITomasiit octatok Ha cute Ne 063,

I'pynna necka
IIPOLIEHT 10 Macce

OdeHb KpynHBIN CB. 75
[ToBbIIIEHHOW KPYITHOCTH CB. 65 10 75
Kpynusiit CB. 45 » 65
Cpenamii Cs. 30 » 45
Menkuii Cs. 10 » 30
OueHb MenmKuil o 10
Tonkni He Hopmupyercs
OueHb TOHKHH He nHopmupyercs
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Tabmuua 6.4 — Conepxanue 3epeH KpynHocTthio cB. 10,5 u menee 0,16 MM, B mporieHTax Mo Mac-

ce, He Ooltee

Copepxanue 3epeH KPYMHOCTBIO

Kitace u rpynma necka
cB. 10 mMm CB. b MM menee 0,15 MM

| knacc
[ToBBIIIEHHOW KPYITHOCTH, KPYITHBIN 1 0,5 5 5
cpeaHui
Menknii 0,5 5 10
Il knace
OdeHb KpyIHBIN U MOBBIIIEHHON KPYIIHO- S) 20 10
CTH
Kpynsblit u cpennuii 5 15 15
Menkuii 1 O4eHb MEJIKUI 0,5 10 20

ToOHKUN U OYEHb TOHKUU

He nomnyckaercs

He Hopmupyercs

Ta6JII/IIIa 6.5 — COI{Cp)KaHI/Ie B II€CKEC IIbUICBUAHBIX U I'NIMHUCTHIX YaCTHUIl, a TAK)XKC I''TUHBI B KOM-

KaX, B IIPOLOCHTAax 110 Macce, HC bounee

CopepxaHue MBUICBHIHBIX U
ConeprxaHue rIIMHBI B KOMKax
TJIMHUCTBIX YaCTHIL
Kitace n rpynma necka
B IIECKE U3 OT- B IIECKE U3 OT-
B MIECKE MPH- B TIECKE TPU-
CEBOB JIpo0Iie- CEBOB JIpo0Iie-
pPOJTHOM pPOJTHOM
HUSA HUS
| knacc
5 _ 3 - 0,35
OdeHb KpynHBIN
IToBBIIIIEHHON KPYITHOCTH
$ PYIHOCTH, =15 3 0,25 0,35
KPYITHBIN ¥ CPETHMIA
Menkui 3 5 0,35 0,50
Il knacc
. - 10 - 2
OdeHb KpynHBIN
IToBBITIEHHOI KPYITHOCTH
) PYMHOCTH, |3 10 05 2
KPYMHBIN U CPEIHUIA
Menkuii 1 0O4eHb MEJIKAI 5 10 0,5 2
o o He mopmupy-
ToHKHI U OYEHDb TOHKHHI 10 eres pMHPY 1,0 0,1
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7 IIEBEHBb (T'PABUI) U3 IIPUPOJHOI'O KAMHSI

Illebenn (rpaBuii)— pbIxjas CMECh TOPHBIX TIOPOJ] C pa3MepaMH 4acTHI] OT
5 MM g0 70 mm.

7.1 OnpeneJienne 3¢pHOBOIO cOCTaBa MeOHs (rpaBusi)

3epHOBOM cocTaB 1IeOHs (TpaBusi) OMpPENENSIOT MyTEeM pacceBa MpoObl Ha
CTaHJapTHOM HabOpE CHT.

[IpoOy mpocenBaOT pydyHbIM WJIM MEXaHHMYECKHUM CIIOCOOaMH Yepe3 CUTa C
OTBEPCTHUSIMH, COOpPaHHBIMH TOCJIEIOBATENIFHO B KOJIOHKY, HAUYMHAsI CHU3Y C CHUTA C
OTBEPCTUSIMU HAMMEHBIIIETO pa3Mepa.

[Ipu py4HOM NMpPOCEUBAHUU JIOMYCKAETCS ONPEAEIATh OKOHUYAHUE MPOCEUBa-
HUS CIEAYIONIIUM YIIPOUICHHBIM CIIOCOOOM: KaXKJI0€ CUTO MHTEHCHBHO TPACYT HaJ
auctoM Oymaru. IIpocenBanue cUMTaOT 3aKOHUYEHHBIM, €CJIU MIPH ATOM MpaKkTUde-
CKU HE HaOJIoAaeTCs MajJeHue 3epeH meOHs (TpaBus).

1o pe3ynbpTaTam npocenBaHMs BEIUUCISIIOT YACMHBLI OCMAMOK Ha KaXKI0M
cuTte (aj) B IpolieHTax no popmyie:

m.
a :_1_100’ (7.1)
m
re
M; — Macca ocTaTka Ha JaHHOM CHUTe, T;
m — Macca npoosl, T.
3arem onpenensor noinsle ocmamiu (A;) Ha K&KJIOM CHTE B TIPOIIEHTaX OT
Macchl MpOOBI, paBHBIE CYMME YacCTHBIX OCTaTKOB Ha JaHHOM M BCEX CHTaX C

OOJBIIMMU pa3MepPaMHu OTBEPCTHUI:
A=a+a,,+a,,+...+a,, (7.2)

rae

i, Qi+1, Qij+2,..., dn — YACTHBIE OCTATKU HA I-M CUTE U BCEX CHUTAX CTaHAAPTHOTO
Habopa ¢ OOJIBIIMMU pa3MepPaMHu OTBEPCTHU;

I, 1+1, i+2,..., N — mOpAAKOBBIC HOMEPA CUT CTaHAAPTHOTO Habopa.

[To naHHBIM CUTOBOTO aHAJIM3a CTPOST KPUBYIO PacCceBa, XapaKTEPU3YIOIIYIO
3€pHOBOM cocTaB 1ieOHs (rpaBus) (pucyHok 7.1). s aToro mo ocu abcuuce ot-
KJIaJIBIBAIOT pa3Mepbl OTBEPCTUM CUT B MUJUTUMETPAX, HA OCH OPJIMHAT — BEJTMUUHY
MIOJIHBIX OCTAaTKOB B MPOIICHTAX.

Han6oabmias /[;45 KPYNmHOCTH 1IeOHS (TpaBUs) XapaKTEpU3yeTcsl pa3me-
POM OTBEPCTHUH CUTA, MOJTHBIA OCTATOK HA KOTOPOM COCTaBIseT He Ootee 5%.

Haumenbmiasi /{4y KPynmHoCTh 1IeOHs (TpaBusi) XapaKTEpU3yeTCs pa3Me-
paMH OTBEPCTHUM CUTA, OJIHBIA OCTATOK HA KOTOPOM COCTaBIIAET HE MeHee 95%.
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Pucynoxk 7.1 — KpuBast pacceBa

7.2 Conep:kaHue B 1eOHe (TpaBHM) NbLJIEBUIHBIX
U TVIMHUCTBIX YaCTHI

Conep:xkaHue NbUIEBHAHBIX W TJMHHUCTBIX 4YacTedl B 1ieOHE (TpaBuu)
OTIPEJIEIISIIOT TI0 U3MEHEHHUIO MAacChl MPOOBI MOCIE OTMYUYHUBAHUS TBUICBUIHBIX U
TJIMHUCTBIX YaCTUI KpyHmHOCTHIO 10 0,05 MM.

[IpoOy miebnst (rpaBusi) m MOMEIIAIOT B COCYJ ISl OTMYy4YWBaHHs (pUCY-
HOK /.2), 3aJIMBAtOT BOJON HECKOJBKO BBIIIE YPOBHS IIEOHS M OCTABJISIIOT B TAKOM
COCTOSIHUU /10 TIOJTHOTO pa3MOKaHUsl TJIMHUCTOM IJIEHKHU Ha 3epHax IieOHs (rpa-
BUS) UJIM KOMKOB IJIMHBI, €CJIM OHU UMEIOTCA B MPOOeE.

[Tocne 3Toro B cocyn co 1medHeM (rpaBueM) JOJIMBAOT BOJY B TAKOM KOJIH-
4YecTBe, YTOOBI BbhICOTA Ci0sl Haj 1meOHeM Obuta 200 MM; colepKUMoOe cocyaa Te-
PEMENIMBAIOT IEPEBIHHON MEIIAJIIKON U OCTABJISIIOT B OKOE HA 2 MUH.

Yepe3 2 MUH MOCJIE€ OKOHYAHUS MEPEMEIIMBAHUS CIMBAIOT IMOIYYEHHYIO
cycnensuto. [Ipu ciauBe cycrieH3un HEOOXOIMMO OCTaBIISITh CIOW e Haj ImeOHeM
(rpaBueM) BbicOoTOM HEe MeHee 30 MM.
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Pucynok 7.2 — Cocyn mist OTMy4YHBaHUS

3ateM 1ieO¢Hb (TpaBHii) BHOBb 3aJIMBAIOT BOJIOM /IO YKa3aHHOTO BBIIIE
ypoBHs. [IpombIBKY 11e0Hs (TpaBus) B YKa3aHHOM IMOCIEI0BATEILHOCTH TTOBTOPSI-
IOT JIO T€X TOop, ITOKa BOJIa MOCJIe IPOMBIBKH HE OYJIeT OCTaBaThCs MPO3PAYHOL.

Bony B cocyn mis orMmyunBaHus IIeOHS (TpaBHsi) HAJIMBAIOT JO BEPXHETO
CIIMBHOTO OTBEPCTHUA U CIIMBAIOT CYCIIECH3HUIO Yepe3 JIBa HUKHUX OTBEPCTHUS.

[Tocne okoHYaHUSI OTMYUYHMBAHUS MPOMBITYIO MPOOY BHICYIIMBAIOT J0 MOCTO-
SIHHOM MAaccChlI m;.

Conepxanue B 1meOHe (TpaBUK) OTMYYUBAEMBbIX MBUIEBUIHBIX U TJIMHUCTHIX
yactull /1ory B IPOLEHTAX IO MACCE BBIUUCISAIOT IO opMyJie:

n,, = %.100, (7.3)

rae
M — mepBOHAYabHAs Macca Mpookl, T;
m1 — Macca mpoObl MOCIe OTMYYUBAHUA, T.

7.3 Conep:xanue B medHe (rpaBMH) IIMHBI B KOMKAaX

Conepxanue B mieOHe (TpaBUM) TJAMHBI B KOMKAX ONPEICIISIOT MyTEM OT-
0opa 13 NpoOkI YACTUI], OTIUYAIOIINXCS BA3KOCTHIO.

AHanuthdeckue mpoObl meOHs (rpaBusi) TOTOBAT IMyTeM pacceBa jabopa-
TOPHOM POOBI HA CUTaX CTaHAAPTHOTO Habopa.

Kaxnyro ananutuyeckyro npoOy medHs (rpaBusi) BBICHIIAIOT TOHKUM CI0EM
Ha METAJUTMYECKHUH JIUCT M YBIAKHAIOT. M3 mpoObI BBIACHSIOT KOMKH TJIMHBI, OT-
JMYAIOIIUECs BA3KOCTHIO OT 3epeH 11eOHs (TpaBusi) U cyrnecu. BriieaeHHbIe KOMKI
TJIMHBI U 111e0eHb (TpaBuii) BRICYIIMBAIOT A0 MOCTOSTHHOW MacChl M B3BEIINBAIOT.

ConeprxaHre KOMKOB TJIMHBI B K&K10¥ mipoOe meOHs (rpaBus) (/1) B mpo-
[EHTaX ONpeAestoT o popmyie:

1, = % 100, (7.4)

rac
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mi —Macca INIMHbI B KOMKaX, KT
m — Macca aHAJIMTUYECKON pOoObI EeOHs (TpaBus), Kr.

7.4 Onpenesienne coaep:xanus B meOHe (rpaBum) 3epeH
IVIACTUHYATOM (JIelaHOi) U UTJ10BaTOoi (POpPMBbI

Conepxanue B 1meOHe (TpaBuM) 3epeH MJIACTUHYATOM (JIeIIagHON) U Mr-
JIOBATOH (hOPMBI OIEHMBAIOT KOJIMYECTBOM 3€PEH, TOJIIMHA WM HIMPUHA KOTO-
pBIX MEHEe JJIMHBI B TPH U OoJiee pasa.

Copnepxkanve 3epeH IIaCTUHYATON (JICAgHOW) WM HII0BaTOM (POPMBI
OTIPEIEIISIIOT OTACTBHOM JJIsT KKI0H Gpakiiuy meOHs (rpaBus).

[Tpu HanmuuMM W UCHBITaTeILHOM IeOHE (TPaBUU) Kakou-mubo (pakuuu B
KOJIMYECTBE, MEHbIIEM 5 % MO Macce, coJepKaHue 3€peH IMJIaCTUHYATON (Jiemai-
HOI) 1 ursioBaTor GopMbl B 3TOM (DpakIuu HE ONPEACIISIOT.

AHaMUTUYECKYIO MPoOy B3BEIIMBAIOT U U3 HEE BHIOMPAIOT 3€pHA, TOJIIMHA

WM IIUPUHA KOTOPHIX MEHbIIIE JUTMHBI B TPU U O0JIee pasa.
B COMHUTENIBHBIX CiTy4asiX COOTHOIIECHUE Pa3MEPOB 3€PEH OMPENETSAIOT MPH I0-
MOIIM TIEPENBIXKHOTO IadiaoHa (pucyHok 7.3) wnu mraHnreHuupkyis. [Ipu wuc-
MOJIb30BAHUU IA0JIOHA U3MEPSIEMOE 3€PHO BKJIAJIBIBAIOT HAMOOJIBIIUM PazMEPOM
MeXIy ryOKaMu, MojiokeHue mabdiioHa (UKCUPYIOT CTOIIOPHBIM BUHTOM M M3MeE-
PSAIOT pa3Mep 3epHa, 3aTEM 3€PHO MPOIYCKAIOT HAUMEHBIIUM Pa3MEpOM MEXIY
YCHKaMHU I11a0JI0Ha, YCTAaHOBICHHBIMU Ha PACCTOSIHHUH, B TPH Pa3a MEHBIIIEM.

2
.fJ' ] 4

Pucynok 7.3 — [lepeaBmkHoii 1a0IoH

Ecnu 3epHO mpoiaer Mexly yCUKamMu, TO €ro OTHOCST K 3€pHaM IUIaCTUH-
4aTOW WJIM WUTJoBaTod (OpMbl. 3epHA MIIACTUHYATOW M UTIIOBATOM (POpMBI B3Be-
IIMBAIOT.

Conepxxanue B Kaxaou ¢pakiuu 1meOHs (TpaBusi) 3€peH IJIaCTUHYATOU
(JremagHOM) M UTJIOBATOM (POPMBI B PACCUMTHIBAIOT B MPOIEHTAX.
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7.5 Onpenesienne ApoOMMOCTH eOHA (TPaBHs)

JlpoouMocTh meOHs (rpaBusl) ONPENEISIOT IO CTENEHU Pa3pyLICHHs 3EpEH
IIpU C:KaTUU (pa3gaBiIMBaHUN) B LUJIUHAPE.

[Ipu ucnbiTanun meOHs (TpaBusi), COCTOSIIETO U3 CMECH JIBYX WU Oojee
CMEXHBIX (Dpakiuii, HICXOIHBIN MaTepHall pacCeUBAaIOT Ha CTaHAApTHBIC (QpaKIuu
U KQXAYI0 (PaKIUIO UCTIBITHIBAIOT OTACIBHO.

[IleGens (rpaBmii) ¢ppakumu ot 5 g0 10, cB. 10 g0 20 numm cB. 20 1o 40 Mmm
MIPOCEUBAIOT Yepe3 JBa CUTa C OTBEPCTUSIMU, COOTBETCTBYIOIIMMH HAMOOJbIIECH
(D) n Hanmenbleit (d) KpyIHOCTH UCTIBITBIBAEMOM (DPAKITHH.

a) 9) 6)

L 81170) Q40 87(170)

= o 75(150)

4_
.l

75(150) , 75(148)

75(150)
70(120)

AT TEITS

12

Pucynok 7.4 — Hunuuap muist onpeaesenus [poouMocTu

a — WWINHJP; 6— IUIYHXKEP; 8 — CbEMHOE JAHO

W3 octatka Ha CUTE C OTBEPCTHSIMHU pa3MepoM, paBHbIM 0, oTOHMparoT 1Be
aHaJUTUYECKHUe MpoObl Maccoil He MeHee 0,5 KT Kaxaasi Py UCIBITAHUU B ITUIMH-
JIp€ TUaMeTpoM 75 MM U HE MEHEE 4 KT — IPU UCTIBITAHUU B HWJIMHAPE AUAMETPOM
150 mm.

[Ilebenn (rpaBuii) kpynHee 40 MM MpeIBapUTEIHHO IPOOST U UCTIBITHIBAIOT
dpakiuu cB. 10 10 20 unu cB. 20 10 40 mm.

[Ipu onpenenennu Mapku 1meOHs (rpaBusi) NPUMEHSAIOT LWIMHID JAHAMET-
pom 150 mm. JIj1st MpUEeMOYHOTO KOHTPOJISl KauecTBa 1eOHs (TpaBus) ¢pakiiuu ot
5 1o 10 u cB. 10 go 20 MM gomyckaeTcss IPUMEHSTh, KPOME LWIMHAPA AUAMETPOM
150 MM, UMITMHIIP AUAMETPOM 75 MM.

[TpoOy 1miebHs (rpaBusi) HACHIMAOT B MUJIMHAP C BHICOTHI 50 MM Tak, 4YTOOBI
MOCJe pa3paBHUBAHMS BEPXHUU YPOBEHb MaTepualia MpUMEpPHO Ha 15 MM He jao-
XOJIWJI 10 BEPXHEr0 Kpasi HUIMH/pa. 3aTEM B IUIMHIP BCTABIAIOT MuryHxkep. [Lu-
Ta Ha IUTyHXEpe JTOJDKHA OBITh Ha YPOBHE BepxHEro kpas nuiauniapa. Eciu Bepx
IJTUTHI TUTYH)KEepa HE COBIMAJAET C KpaeM LWJIMHIPA, TO YIAJISIOT WIK 100aBIISIOT
HECKOJIbKO 3epeH 11eOHs (rpaBus). [locie 3Toro muanMHAp NOMENIaloT Ha HUKHIOO
IUTUTY Tpecca.

[ToBbrmast cuny Haxkatus npecca Ha 1 — 2 kH (100 — 200 xrc) B cekyHuy,
JIOBOJIAT €€ NP UCIBITaHUU 1EOHs (IpaBusi) B LIJIUHIPE AUAMETPOM 75 MM A0
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50 xH (5000 krc), a npu ucnsITaHUM B HUIMHApE nuamerpoM 150 mm — 1o 200 kH
(20000 krc).

[Tocne cxxatvs UCTIBITHIBAEMYIO TTPOOY BBICHINIAIOT U3 IIWJIMHPA U B3BEIIU-
BAaIOT. 3aTeM €€ MPOCEUBAIOT B 3aBUCUMOCTH OT pa3Mepa UCIBIThIBAEMOU (PpaKiuu
4yepe3 CUTO C OTBEPCTUSIMHU Pa3MEPOM:

1,25 MM — mu1st mieOHst (rpaBusi) pazmepom dpakiuii ot 5 10 10 MM;

2,5 MM — 1151 1ieOHs (TpaBust) pazmepoM (ppakiuii ¢B. 10 g0 20 mMm;

5,0 MM — 1 ieOHs (TpaBus) pazmepoM dpakiuii ¢B. 20 10 40 MM.

OcraTox 1meOHs (TpaBusl) Ha CUTE MOCJIE MPOCCUBAHMUS B3BEIITNBAIOT.

[To maHHBIM HCIIBITAHUS BEIYUCISIOT K03 duumeHT apodbumoctu /{p B Tipo-
[IEHTaX C MOrpenrHocTrio 10 1% no popmye:
m—m,

Ay =——=+-100, (7.5)

rzae

m —Macca aHaJJUTUYECKOM MpoObI 11e0Hs (TpaBus), T;

mi1 — Macca OCTaTKa Ha KOHTPOJIBHOM CHUTE IOCJIE€ MPOCEUBaHMs pa3apo0IEHHON B
HUIMHAPE TpOoOkI eOHs (rpaBus), T.

3a pe3ynbTaT MPUHUMAIOT CpeAHee apuPMETHUSCKOe 3HAYCHUE 2-X Mapal-
JICIIbHBIX UCIIBITAHUH.

7.6 OnpenesieHue coiepKaHus 3epeH cJIa0bIX MOPOa B edHe (IrPaBun)

Coneprxanue B 1eOHe (rpaBum) 3epeH CIa0bIX MOPOJ ONPEAEISIOT IyTEM HX
BBIJICJICHUS 110 XapaKTEPHBIM IIPH3HAKAM.

bepyT ananutndeckyro npoOy, BHICYIIMBAIOT €€ 10 MOCTOsIHHOM Macchl. Co-
nepkanue B meOHe (TpaBuM) 3epeH CiIabbIX MOPOJ OMPENESIOT OTIACIBHO st
KaKI0i dpakiuu mebns (rpaBus). [Ipu HaMmuuu B UCHbITRIBaEMOM IieOHE (Tpa-
BUM) KaKON-INO0O0 (Gpakiiiy B KOJIWYECTBE, MEHbIIIEM 5 % 10 Macce, colepKaHue
3epeH c1a0bIX MOPOJ] B ATOM (PpaKIuil HE ONPEAEIISIOT.

[TpousBoasT pazdbopKy MpoObI Kaxaou (Ppakiuu meOHs (TpaBusi), BbLICISS
3epHa cIabbIX MOPOJ C MPEEIOM MPOYHOCTH MPH CKATHH B HACBHIILIEHHOM BOJOMN
coctosann Meree 20 MITa (200 krc/cm?).

[Ipu BBIAETIEHUN 3€peH CIa0BIX MOPOA PYKOBOACTBYIOTCS CIEIYIOIIUMH OT-
JMYXTEIBHBIMU TIPU3HAKAME: 3€pHA CIA0BIX MOPOJI JIETKO Pa3aMbIBAIOTCS pyKaMu
U pa3pymalTcs JETKUMH yaapaMu MOJIOTKA.

[Ipu mapanaHuu Urjaoil Ha MOBEPXHOCTU 3€pHA OCTaeTcs ciej (Ha MmoBepX-
HOCTH 3€PEH M3BEPKEHHBIX U METAMOP(PHUIECKHUX IMOPOJ] OCTABIISIET CIIE]] CTaNbHAS
UTJIa, HA TTOBEPXHOCTH 3€PEH 0CATOUYHBIX KapOOHATHBIX TOPO — aTIOMUHHUEBAs ).

Kpome Toro, cnabpie 3epHa KapOOHATHBIX MOPOJ OOBIYHO MMEIOT OKaTaH-
HYy10 hopMmy.

B nensix yrounenust conepikaHus 3epeH caa0bix MOpoJ] B MeOHE JOMyCKaeT-
Csl UICTIOJIb30BaHME MEXaHMUECKOT0 MHIMKATOpa MPOYHOCTH KaMHs Tuma 7-3.
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B 3aBucuMoOCTH OT pa3Mepa UCIBITHIBAEMON (hpakiuu 1eOHs yCTaHaBIMBa-
I0T Ha Npubope CMEHHBIN MIENEBON ymop ¢ MMPUHOW mmienu 2,9 MM ais 3epeH
dbpakiuu cB. 10 10 20 MM, ¢ mupuHOH meau 4,2 MM — U1l 00Jiee KPYITHBIX 3€pPEH.
ITpu 3TOM paccTosiHuEe MEXY KpaeM pedep 1IEIeBOro ynopa 1 oCblo, IpoXoAsaiien
yepe3 ocTpusl 3yObeB pudOpa, JOKHO ObITh PABHO IIUPUHE LLIEIH.

Kaxxnoe BbiaeneHHOE IpU pa30opke MpoOsbl MEeOHS COMHUTENBHOE 10 MPOY-
HOCTHU 3€PHO BCTaBIISIIOT KIMHOBUIHBIM KOHIIOM MEXIY 3yObsMu mpubopa 1o 1iie-
JIEBOTO yTIOpa.

[Tocne 3TOrO BpalieHneM AMCKa BUHTOBOTO MEXaHH3Ma MPUOOpa CKUMAIOT
3yObsi U «OTKYCBIBAIOT» Kycouek KaMHA. [Io KOHTpOJBHOHN CTpenke MaHOMETpa
ONPENEIAIOT MPEees MPOYHOCTH KaMHs ITpu pacTsukeHuu. [lkana manomerpa rpa-
JQyWpOBaHa Ui Cily4ash MPUMEHEHHs ynopa cO IUeIbl0 MUpHHOW 4,2 MM; npu
IIPUMEHEHHUH YIIOpa CO MIENbIO 2,9 MM NOKa3aHus MAaHOMETpPA yIBaUBalOT.

Pucynok 7.5 — MexaHn4ecKuii HHIUKATOP MPOYHOCTH KamMHs 7-3

1 — ma"OMeTp; 2 — THIpaBINYECKast MecCa03a; 3 — BEpXHUH 3y0; 4 — HIKHUH 3y0;
5 — meneBoii ymop; 6 — TUCK BUHTOBOT'O MEXaHW3Ma; / — KOopIyc mpubdopa

Jlist mepexona OT MOKa3aHW Mpubopa K Mpeaeny MPOYHOCTH KaMHs Mpu
CKaTHM MPEABAPUTENIBHO YCTAHABIMBAIOT MEPEXOTHON KOIPPUIMEHT MO JaHHBIM
UCIIBITAaHUS 3€peH IIEOHS MEXaHUYEeCKUM HUHAMKaTopoM T-3 u onpeaenstor npod-
HOCTb 00pa310B NOPO/Abl TPABUIBLHON POPMBI C:KATHSI HA TTPECCe.

3epHa 1meOHs, TPOYHOCTh KOTOphIX HUke 20 MIla, u ux OCKOJIKM B3BEIIU-
BAIOT U YTOUHSAIOT COJIEpPKaHKE B MPOOE cIaObIX MOPOJ.

Brigenennsie U3 npoObl 3epHa claOdbIX MOPOJ B3BEIIMBAIOT M MX COJEpKa-
HUe (X¢y7) B IPOIIEHTAX BBHIYUCIIAIOT 1O (hopmyIie:

ml

Xy == £-100, (7.6)

rac
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M1 — Macca 3epeH CJIadbIX MOpo, T;
m — oOrmras macca npoowI, T.

7.7 OnpenejieHue CONPOTUBJIEHNS 11e0OHs (TpaBus) yaapy
Ha konpe I[IM

Comportusnenue 1iedHs (rpaBusi) yaapy Ha korpe //M onpenenstor no cre-
MIEHU Pa3pyILICHHS 3€pEH NPHU UCIBITAHUU, OLIEHUBAEMOW U3MEHEHUEM 3E€PHOBOTO
COCTaBa MpPOOBbI.

Wcnpitanuio Ha konpe IIM (pucyHok 7.6) moaBepraioT TOJBKO IIEOCHb
(rpaBwuit) ppakuuu 20 — 40 mMm. Jlns gero mpoOy 1ieOHs (rpaBusi) Maccoid 3 KT B
BO3JIYIIHO — CYXOM COCTOSIHMM MPOCEUBAIOT uepe3 cuta ¢ orBepctusimu 40 u 20
MM. 3epHa kpyrnHee 40 MM peABapUTENIBHO APOOST A0 MOJYyYECHHS 3€pEH YKa3aH-
HBIX Pa3MepoB.

N3 mebus (rpaBusi), OCTaBIIErocs Ha cute ¢ OTBepCTUsiIMU 20 MM, TOTOBSIT
JIBE MPOOKI.

HcnibiThiBaeMblii 11e0eHb (TpaBUii) BCHITIAIOT B CHIEIUATBHBIA MEPHBII COCY/T
BHYTPEHHUM auamMeTpoM 105 MM 1 BHYTpEHHEN BBICOTOM 58 MM.

Jlumiauii mebeHpb (rpaBuil) CHUMAIOT BPOBEHb ¢ kpasimu cocyna. Cocyna co
nmeoHeM (TpaBueM) B3BEIIUBAIOT M.

Maccy kaxaoil aHaTMTUYECKONW MpoObl M B rpaMMax BBIYHUCISIOT MO (op-
MyJI€:

m=m —m,, (7.7)

rae
m, —Macca po0sI meOHs (TpaBUs) BMECTE C MEPHBIM COCYIOM;
m, —Macca MEpHOTO COoCy/a, T.

HcnbiTeiBaeMblid 11eO€Hb (FpaBUil) HE JOJKEH COJEpKaTh MbUIEBUIHBIX U
INIMHUACTBIX YacTull 6osee 1% mo macce, B NPOTUBHOM cilydae 11e0eHb (rpaBuid)
MPEeIBAPUTENLHO MPOMBIBAIOT U BHICYIIMBAIOT.

Kaxmyto npoOy miebHs (rpaBusi) HACHITIAIOT U3 MEPHOTO IWJIMHIPA B CTajlb-
HYI0 CTYNKy Konpa //M v pa3paBHHUBAIOT €ro MOBEPXHOCTD ISl JOCTUKEHUS OHO-
IO YPOBHSI PACIIOJIOKEHUS 3€PEH B CTYIIKE.
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Pucynox 7.6 — Konep IIM

[TpoOy miebns (TpaBus) MoaBEpraroT yaapam Ooiika Maccoil 5 kr, majatorie-
ro ¢ BbICOTHI 50 cMm.

[Tocne xaxaoro ynapa 0oika CTYIKY C MOMOIIBIO PYKOSTKH MOBOPAYHUBAIOT
Ha 45° ¥ yCTaHABIMBAIOT 10 HAIMPABJICHUIO YKa3aTellel, CACIaHHbIX HA MOJCTABKE
korpa [IM.

[Tocne 40 ynapoB Ooiika Bce COJIEPKUMOE CTYIIKH MTPOCEUBAIOT Yepe3 CUTA C
otBepctusiMu S; 3; 1 n 0,5 MM, OCTaTKM Ha KaXJOM CHUTE B3BEIIMBAIOT U BBIYHKC-
JISIFOT TIOJIHBIE OCTAaTKHU Ha KaXKJIOM CUTE.

[TokazaTenb conpoTuBieHHs 1IeOH (TpaBusl) yaapy Ha Kompe VY BBIYUCISIOT
HO (opMyIIe:

y=_2_ (7.8)

rae
A — nokazarelib KpyHOCTH MPOObI TIOCJIE€ UCTIBITAHUS, BEIUMCISIEMBII IO (hopmyIie:
_ My + M, + Mg +m,

A : (7.9
m

rie

M1, my, M3, Ma — TOJHBIC OCTATKH HA CHUTaX C OTBEPCTUSAMU nuameTpamu 5; 3; 1 u
0,5 MM, T;

M — mepBOHAYaIbHAS Macca MpoOkI, T.

B kauectBe pe3ynbrara MPUHUMAIOT CpefaHee apuMEeTUYeCKoe 3HAYCHUE
MOKAa3aTessi COMPOTUBJIEHUS yapy U3 2-X MapalyIeIbHbIX ONMPEAEICHUN.
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7.8 Onpenesienne HAJTUYUS OPraHUYECKUX NPUMecei
B rpaBuH (1eOHs U3 rpaBus)

Hanuune oprannyeckux npumeceid (TyMyCOBBIX BEIIECTB) B T'paBUM OIpe-
JIEJISIIOT CPAaBHEHUEM OKPACKH IIEIOYHOT0 pacTBOpa HaJ MpoOoil ¢ oKpackou 3ta-
JIOHA.

UcnpiThiBatoT Qpakuuio rpaBus (1eOHsS U3 rpaBusi) ¢ HAMOOJBIIUM HOMH-
HaJIbHBIM pa3mepoM 3epeH 20 M.

['paBuii Maccoil 0kos10 1 KI B BO3AYLIHO-CYXOM COCTOSIHUM IIPOCEUBAIOT Ye-
pPE€3 CUTO C OTBEPCTUSAMU AUaMeTpPoM 20 mMMm.

['0TOBAT 3TAJIOHHBIA pacTBOpP, pacTBOPssA 2,5 Mil 2%-HOro pacTBopa TaHHHA
B 97,5 M 3%-Horo pactBopa ruapokcuia Hatpus. [[puroToBieHHbIN pacTBOp Iie-
PEMEIINBAIOT U OCTABIISIIOT HA 24 4.

I'paBreM 3an0JIHAOT MEPHBIN [WIMHAP 10 YpoBHA 130 M U 3aJIMBarOT €ro
3 %-upIM pacTBOpoM ruapokcuaa Hatpusi a0 ypoBHsa 200 mu. ConepKuMoe Iu-
JUHAPA NMEPEMEIINBAOT U OCTABIAIOT Ha 24 4, MOBTOPSA NEPEMELIMBAHUE Yepe3
4 4y mocie Hayajga UCHBITaHUS. 3aTEM CPABHUBAIOT OKPACKy *HJIKOCTH, OTCTOSIB-
nieiicst Hazx mpoOoil, C IBETOM 3TAJIOHHOTO PacTBOpa MM CTEKJIOM, LIBET KOTOPOTO
COOTBETCTBYET LIBETY 3TAIOHHOT'O PAacTBOPA.

['paBuii (11ebeHb U3 rpaBusi) NPUTOACH I UCIOJB30BaHUS B OETOHAX WM
pacTBOpax, €CIU KUIKOCTh HaJ NMpoOoil OeclBETHA WM OKpalleHa 3HAYUTENIbHO
ciabee ATATOHHOTO PacTBOpA.

[Ipu okpacke KUAKOCTH HE3HAYUTEIBHO CBETIIEE ATAIOHHOTO PacTBOpa CO-
JepKUMOE COoCyJia MOJIOTPEBAIOT B TeUeHUE 2—3 4 Ha BOJASHON OaHe MpHU Temrepa-
Type 60—70°C u, cpaBHUBas LBET XUIAKOCTH HAJ MPOOOW C LIBETOM 3TaJOHHOIO
pacTBOpa, PEIIAlOT BONPOC O MPUTOJHOCTH 3aMOIHUTENS JJIsl IPUTOTOBICHUS Oe-
TOHA WJIA PacTBOPA.

[Ipu okpacke >KUIKOCTH, OTMHAKOBOM HJIM 00Jiee TEMHOM, YeM IIBET ITAJIOH-
HOT'O pacTBOpa, HEOOXOAMMO MPOBECHUE UCTIBITAHUS 3aTIOJTHUTENS B O€TOHAX WIIH
pacTBopax B CHEIHAIM3UPOBAHHBIX JJAOOPATOPHSIX.

7.9 OnpenesieHre UCTUHOM MJIOTHOCTH TOPHOM MOPO/BI
U 3epeH meOHs (rpaBus)

W cTrHHYI0 IIOTHOCTh TOPHOM MOPOABI M 3€peH 1IeOHs (TpaBus) onpeaeis-
I0T IyTEM U3MEPEHHS MAacChl €IMHUIIBI 00beMa U3METbYEHHOTO BBICYILIEHHOTO Ma-
Tepuaya C UCNoJb30BaHueEM npubopa Jle-Illamenve.

Kycku xaMHst uin 3epHa mebHs (rpaBrs) OUMILAIOT METAITTMYECKOM IIEeTKOM
OT MbUIM, U3MEJIbYAIOT IO KPYITHOCTH MEHEee 5 MM, MOCJe Yero nepeMemnBaT U
cokpauiatoT npody npumepHo 10 150 r. [lomydeHHyto mpoOy BHOBb M3MENBYAIOT
JI0 KpyIHOCTH MeHee 1,25 MM, nepeMenunBaroT U cokpaaroT a0 30 r.

[IpuroToBneHHy0 TakuM 00pazoM MpoOy U3MEIbUaIOT B MOPOIIOK B YYTYyH-
HOW min (paphopoBoil CTyIKe, HACHINAIOT B CTAKAHYMK JJI B3BELIMBAHUS WJIM B
bapdopoByIo HalIKy, BRICYIIUBAIOT A0 MOCTOSHHOM MacChl U OXJIAXAAIOT 10 KOM-

73



HAaTHOM TEMIIEPATypbl B DKCUKATOPE HAJ KOHLIEHTPUPOBAHHOM CEPHOU KHUCIOTOU
Wi Haj 0e3BOJHBIM XJIOPUIOM KalbIMs, MOCIE YETr0 OTBEIIMBAIOT JIBE HABECKU
Maccoit 10 r xkaxxnaas.

[ToaroroBneHHy0 mpoOy BCHIMAIOT B CTAaKaHUYMK JUIS B3BELIMBAHMS WU B
(dapdopoByo HalIKy, BBICYIIUBAIOT A0 MOCTOSHHON MacChl U OXJIAXIAI0T 10 KOM-
HAaTHOM TeMIIepaTypbl B DKCHKAaTOpE HaJ KOHLUEHTPUPOBAHHON CEPHOM KHMCIOTOU
WIN HaJ 0€3BOAHBIM XJOPHUAOM Kanblud. [locie 3Toro oTBEmMBaIOT 1B€ HAaBECKU
Maccoii o 50 r kaxnas.

[TpuGop (pucyHok 7.7) HAMOJHSIOT BOAOH 10 HWKHEW OTMETKH, MPHYEM
YPOBEHb BOJIbI OIIPEACIIAIOT 10 HUKHEMY MEHUCKY .

3

8
i —

Pucynok 7.7 — IIpuGop Jle Illarense

Kaxayro HaBecKy uepe3 BOPOHKY MPpUOOpa BCHIMAIOT HEOOIBITUMU MOPIUSIMU
JI0 T€X TOp, MOKa YPOBEHB KUJIKOCTH B MPUOOPE, OMPEIETIEMbI 0 HUKHEMY Me-
HUCKY, HE TIOJIHUMETCS J0 PUCKHU ¢ jaeneHueM 20 mil (UK IpYyTUM JIeJIEHUEM) B
mpenenax BEepXHEW IpaayHMpOBaHHOW dacTu npubOopa. s ynameHus my3bIpbKOB
BO3JlyXa MPUOOP PEKOMEHAYETCS CIETKa BCTPSXHYTh.
OcraTok M3MeNbUeHHON MPOoOKI IeOHs (TpaBusi), HE BOIISANMIUNA B TIPUOOD,
B3BEIMBAIOT ¥ ONPEEISAIOT INIOTHOCTH IIOPOIIKA p B I/cM° 1o opmyie:
p=T"M (7.10)
Vv
rae
M — Macca BBICYIIEHHON HABECKHU MOPOIIIKA, T;
M — Macca ocTartka, T;
V — 00beM BO/Ibl, BRITECHEHHBIN TTOPOIIKOM, CM.
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Pacxoxxnenne, MeXAy pe3ysibTaTaMH ABYX OINPEACICHHN IUIOTHOCTH HE
10JKHO OBITH Gonbmre 0,02 r/cM®. B ciaydasx GONBIINX PACXO0KIACHUN IIPOU3BOIAT
TPEThE ONpEeNICHHE ¥ MPUHUMAIOT JUTS pacyeTa J1Ba OMMmKauInX 3HAYCHUSI.

3a pe3ynpTaT NPUHUMAIOT CpeliHee apupMEeTHUECKoe 3HaueHHe 2-X Imapall-
JIeTbHBIX HCIBITAHHUN.

7.10 Onpenesienne cpeaHeii NJIOTHOCTH U MOPUCTOCTH F'OPHOI MOPO-
Abl U 3epeH 1meOHs (rpaBus)

CpenHior0 TIOTHOCTh TOPHOU TTOPOIBI U 3€PEH MICOHS (TpaBUs) ONPEICIISIOT
MyTeM W3MEPCHHsI MACChl €AMHUIIBI 00BheMa KYCKOB IOPOJBI WM 3€peH IIeOHS
(rpaBusi), KOTOPBII OLIEHUBAIOT C UCIOJIB30BAHUEM BECOB JIJISl THIPOCTATUYECKOTO
B3BCIIMBAHUS.

Jlist onpenienieHust cpeHed MIOTHOCTH TOPHOUM MOPObl OTOMPAIOT HATh 00-
pa3IoB MpaBUIBLHON (DOPMBI HIIM TISITh KYCKOB IMPOM3BOJIBHON (hOPMBI pazMepom
cB. 40 mo 70 mMm. Kaxasrii oOpaser 0UuIanT METaUTMIECKON METKOW OT PBIXJIBIX
YaCTHUII, TUIM ¥ BBICYIIUBAIOT JO HOCTOSTHHOW MacCHhI.

[IpoOy BBICYIIMBAIOT O MOCTOSHHOM MAacChl, MPOCEHUBAIOT YEpPe3 CHUTO C
pa3MepoM OTBEPCTHH, COOTBETCTBYIOIIUM HAMMEHBIIIEMY HOMUHAJIBHOMY pa3Mepy
3epeH JaHHOM (pakiuu meOHs (TpaBusi) U U3 OCTaTKa Ha CUTE OTBEIIMBAIOT JBE
HaBeckd 1o 1000 r kaxkmas.

PI/ICYHOK 7.8 — Becnl IJI TUAPOCTATUYCCKOI'O B3BCHIMBAHUA

1 — ceryarslii (mephopupoBaHHEII) CTaKaH; 2 — COCYJ] CO CIIMBOM JIJISl BOJIBI; 3 — CTAKAHYUK C
IpoObIo 11l ypaBHOBEIIMBAHUS MACChl CETYATOIO CTaKaHa B BOJIE; 4 — pa3HOBECHI

OO6pasipl TOpHOM TOPOABI MPOU3BOILHON (hOPMBI MIIM HaBECKY 11eOHs (Trpa-
BHUSI) HACBIIIAIOT BOAOMW, OTPY’Kasi UX B BOJy KOMHATHOW TeMIlepaTyphl Ha 2 4 Tak,
4YTOOBI YPOBEHb BOJBI B COCYJIe OBLI BBIIIE€ MOBEPXHOCTU OOpA3IOB WM LICOHS
(rpaBus) HEe MeHee yeM Ha 20 mMm.

Haceprmennsie 00pasiibpl Topoabl WK npoOy 1ieOHs (rpaBusi) BBIHUMAIOT U3
BOJbI, YJAJISIOT BJary C MX MOBEPXHOCTH MSATKOM BIXKHOW TKAHBIO U Cpa3y ke
B3BEIIMBAIOT CHayalla Ha HACTOJIbHBIX THPHBIX WM LU(]epONaTHBIX, a 3aTeM Ha
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TUIPOCTaTUYECKUX Becax, momemias npoly B ceTyaTolil (mepdopupOBaHHbIi) CTa-
KaH, MOTPY>KCHHBIN B MOAY.

OOpa3upl rOpHOM MOPOABI MPOU3BOJIBHON (HOPMBI C MEIKUMHU OTKPBITHIMU
IIOpaMU BMECTO HACBILIEHUS JOMYCKAaETCs MOKPBIBATH IJIEHKOM MapaduHa TOJIIH-
HOM 0K0J10 1 MM. JIJIsl 3TOro BBICYIIEHHBIH 10 MOCTOSSHHOM Macchl o0pa3el norpy-
KalOT B Pa3orpeThiil napapuH U OXJIAXKAAIOT Ha Bo3ayxe. B cioyuae oOHapyxeHus
IPpU OCTHIBAHUHU Ha Napa(UHOBON IUIEHKE IMy3bIPbKOB WM MOBPEXIACHUM UX 3a-
IJIQKUBAIOT C IIOMOILBIO TOPSYE METANINYECKON TUTACTUHKY WU IPOBOJIOKHU.

[ToaroToBneHHbI 00pa3el B3BEIIMBAIOT HA HACTOJIBHBIX TMPHBIX WM LU-
¢bepOnaTHbIX, a 3aTEM Ha THAPOCTATUIECKUX BECaX.

Jlns onpeneneHus cpeaHel MIOTHOCTU 00pa3loB TOPHON MOPOABI IPABUIIb-
HOW (HOPMBI U3MEPSAIOT UX Pa3Mepbl, OMPEIEISIIOT 00bEM U BBIYUCIAIOT CPEIHION0
IJIOTHOCT.

CpenHio0 MIOTHOCTh 00Pa3LoB FOPHOIN MOPOABI TPOU3BOIBHONU (POPMBI WU
me6ns (rpaBus) pc B I/cM® BEIMUCISIOT 110 (GopMyIIE:

pe =P, (7.11)
9, -0
rae
g — Bec oOpasiia Uit npoObl B CyXOM COCTOSIHUM, T
g1 — Bec 0Opasiia win MpoObl B HACKIIIIEHHOM BOJIOW COCTOSSHMH Ha BO3JIyXe€, T;
g2 — Bec oOpasia uiau mpoObl B HACKIIIIEHHOM BOJIOM COCTOSIHUM B BOJE, T;
pp — IIOTHOCTB BOJBL, paBHas 1 r/cm?,

CpeaHio MmIOTHOCTh NMapa(UHUPOBAHHBIX 00PA3OB TOPHOU MOPOJbI MPO-
M3BOJILHON (DOPMEI pc B T/CM® BEMHUCIIAIOT 1O (opMyIie

m
_ , 7.12
Pe 9.9, _ml_m ( )

Ps Pr

rIie

M — Macca 0Opasiia B CyXOM COCTOSTHUH, T;

M1 — Macca napaguHUPOBAHHOTO 00pa3ila B CYXOM COCTOSIHUU, T;

g1 — Bec mapadUHUPOBAHHOTO 0Opa3lia Ha BO3yXeE, T;

g2 — Bec napadMHUPOBAHHOTO OOpasiia B BOJIE, T;

P11 — IIOTHOCTH NapaduHa (MokeT ObITh IpuHATa paBHOi 0,93 r/em®);
pp — IIOTHOCTB BOJBL, paBHas 1 r/cm?,

3a pe3ysabTaT NMPUHUMAIOT CpelHee apu(PMETHIECKOe 3HaUYECHUE PE3YIhTaTOB
UCIIBITAHUSI 5-TU 00pa3110B TOPHOM MOPOIBI WU ABYX 00pa3ioB mieOHs (TpaBusi).

[Ipu aTOM pacxokaeHue MeXay pe3yabTaTaMH JBYX OINpeeeHUN cpeHen
IJI0THOCTH IIeOHs (rpaBus) He H0ikHO mpesbimath 0,02 r/cm®. Ilpu Gonbmmx
PACXOXKACHUSAX MPOBOJSAT TPETHE ONpPEJICTIEHUE U BRIYUCIISIOT cpeHee apudMeTu-
4eCcKoe 2-X OJuKalux 3HaYCHU.
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[TopucTocTh ropHOI MOPOABI WK 3epeH IeOHs (TpaBusi) OMpPEnesaioT pac-
YETHBIM ITyTeM Ha OCHOBAHUU IPEABAPUTEIILHO YCTAHOBJICHHBIX 3HAYCHUI UCTHH-
HOM MIIOTHOCTH U CPEAHEH MIOTHOCTH.

[TopuctocTh rOpHOM MOPOJIBI WK 3epeH 1eOHs (rpaBusi) /1op B IPOLEHTAX
10 00BEeMY BBIYUCIISAIOT IO (hopmyJie:

1,,, = 1-2<)100, (7.13)

Pu

rae
pc — CPENHss INIOTHOCTh TOPHOM MOPO/IBI UM 3€PEH MEeOHs (rpaBus), r/cM® ;
P17 — VICTUHHAS TIJIOTHOCTh TOPHOM MOPO/IbI WM 3epeH 11ebHs (rpaBus), r/cm®,

7.11 OnpenesieHne HACLINMHOM IJIOTHOCTH IIe0Hs (rpaBusi)

HachbinHy10 NJI0THOCTH OMPEIEISIOT IMyTEM B3BEIIUBAHUS OMPEICICHHOTO
oObeMa 11eOHs (rpaBusl) TaHHON (PPAKIMH, BHICYIIEHHOTO JIO MIOCTOSIHHOM MacChlI.

[Ilebenr (rpaBuii) B 00beMe, 00ECIEUMBAIOIIEM MPOBEACHUE HCIBITAHUSA,
BBICYIIMBAIOT 10 TIOCTOSTHHOW MAcCCHI.

[IlebGenb (rpaBuii) HacHINAIOT B MPEABAPUTEIBHO B3BELICHHBIN LIMIUHAP C
BbICOTHI 10 cM 10 00pa3oBaHusl KOHyCa, KOTOPbI CHUMAIOT CTAJIbHOMN JIMHEUKON
BPOBEHb C KpasiMu (0e3 yIUIOTHEHHMsI) IBHKEHUEM K ceOe, MOocie Yero IIUHIP CO
meoHeM (TpaBrueM) B3BEIIUBAIOT.

B 3aBucumocTt 0T HanOOJIBIIET0 HOMUHAIBHOTO pa3Mepa HIeOHs (TpaBusl)
NPUMEHSIOT IUJIUHAPBI B COOTBETCTBUU C TaOiuuen 7.1.

HachimHyto nioTHOCTh 11eOHs (rpaBusi) p, BBIYUCISIOT C TOYHOCTBIO 10 10
kr/M° 1o opmyse:

(7.14)

rae

M —macca MEpHOT0 UMIMHAPA, KT;

M1 — Macca MEPHOTO IWJIMHJIPA CO MeOHEM (TpaBUEM), KT;
V — 00beM MEPHOTO LMIUHIpPA, M°,

HachimHyro miIoTHOCTh OMpeeNsioT IBa pa3a, Mpu 3TOM KaKIbId pa3 OepyT
HOBYIO TIOPIIUIO meOHs (TpaBus).

3a pe3yNnbTaT MPUHUMAIOT cpefHee apudMeTHudecKoe 3HaUeHue 2-X mapal-
JICTBHBIX UCTIBITAHUM.
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Tabmuua 7.1 — XapakTeprcTUKU MEPHBIX LMIUHIPOB

O6beM MepHOTO Pasmepsl uIuHapa, MM ®pakuus nieOHs
HATMHAPA, T Hnametp Bricota (TpaBust), MM
5 185 185 Ot 5 no 10
10 234 234 Cgs.10 1o 20
20 294 294 CB.20 o 40
50 400 400 CB.40

7.12 OnpenesieHue MYyCTOTHOCTH 1Ie0HA (TPaBusi)

IIycToTHOCTH 1EOHS (TpaBUsi) ONPEETSAIOT PACUCTHBIM IyTEM Ha OCHOBA-
HUU TPEABAPUTEIBLHO YCTAHOBJICHHBIX 3HAYEHUW CPEIHEN IJIOTHOCTH 3€pEeH U
HACBHITTHOM TJIOTHOCTH 111€OHs (TpaBus).

[lycTtotHOCTh 11€OHA (TpaBust) I;ycr, B MPOIEHTaX MO OObEMY BBIYHCIISIOT
o ¢popmyiie:

Jo,
7. =|1-—L1__|.100, 7.15
ver. ( pc-1oooJ (7.15)

rae
On — HACBIIIHAS IUIOTHOCTH 11eOHs (rpaBus), Kr/m>;
Oc—CpeIHss INIOTHOCTH 3epeH 1mebHs (rpaBus), r/cm’,

7.13 OnpenesieHne BOAONOTIJIOIIEHNSI TOPHOI MOPOABI
(1xeOHs1, rpaBus)

Boponorsiomenue onpeaenstoT MyTeM CpaBHEHHSI MacChl 00pa3IioB TOPHOM
MOPOJIbI UK TPOO 11eOHS (IpaBus) B HACHIIIIEHHOM BOJIOM COCTOSIHUM U TIOCJIE BhI-
CYILLIMBAHHUS.

Jlist onpezeneHusi BOJONOTJIOMIEHUS TOPHOM MOPOALl OTOMPAIOT MATh 00-
pa3LoB NPaBUIBLHON (OPMBI W MSATh KYCKOB MPOU3BOJILHON (hOPMBI pa3MepOM OT
40 mo 70 mM. OOpa3Ipl OYUIIAIOT METAUTMYECKON METKOW OT PHIXJIBIX YaCTHIl U
NBUTH U BBICYIIMBAIOT JI0 TOCTOSIHHON MacChl.

Jnia onpeziesienns: BOAONOTIOUICHHs eOHs (TpaBus) OepyT aHATUTHYECKYIO
npoOy, IPOMBIBAIOT U BBICYIIUBAIOT €€ /10 IOCTOSTHHON MacCHhl.

OO0pasiel TOPHOM MOPOJIBI WM HABECKH IIEOHS (TpaBUs) YKJIAIBIBAIOT B CO-
CyIl C BOJIOM KOMHATHOW TEMIEpaTypbl TakK, YTOObl ypPOBEHb BOJBI B COCYJE ObLI
BBIIIIE Bepxa 00pa3iioB WM MpoObI eOHs (rpaBusi) HE MeHee yeM Ha 20 MM.

B TakoMm nonoxkeHuu oOpas3iubl Wik Ipo0y BBIIEPKUBAIOT B TeueHHe 48 u,
MOCJIE YEro UX BBIHUMAIOT M3 COCY[a, YJAJSIOT BJAry C MOBEPXHOCTH OTXKATOM
BJIQYKHOM MSITKOW TKAHBIO M Ka)Abld oOpasel] uiu npo0y B3BEUIMBAIOT, IPU 3TOM
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Macca BOJbI, BRITEKAIOIEH 13 Top o0pasiia Wi 3epeH meOHs (rpaBusi) Ha YaIIKy
BECOB, JOJKHA BKIIIOUATHCS B Maccy oopasia (mpoOsr).

Bononornomenue Wy, B polieHTax 1Mo Macce BBIUUCIAIOT 1O GopMyJie:
m,—m
W =-—1"".100, (7.16)

rIe
M — macca oOpasia uin IpoObl B CyXOM COCTOSIHUH, T;
M; — Macca o0pasia 1uiu IpoObl B HACHIIIIEHHOM BOJION COCTOSIHUU.

3a pe3yapTaT MPUHUMAIOT CpeiHee apu(pMETHIeCKoe 3HaUCHUE S-TH Mmapa-
JIETBHBIX UCTIBITAHUU.

/.14 OnpenesieHns BJAKHOCTH 11eOHs (TpaBus)

BiiaxxHOCTh OnpenesiaioT MyTeM CpaBHEHHUS MacChl TPoObI 1eOHs (TpaBusi) B
COCTOSIHUU €CTECTBEHHOMW BJIAXKHOCTH M MOCJIE€ BHICYIIIMBAHUS.

N3 miedns (rpaBusi) UCHIBITBIBaEMOM (Dpakiiiu OepyT aHATUTHIECKYIO IPOOYy.

[IpoOy 11eOHs (rpaBusi) HACHINAIOT B COCYJ M B3BEUIMBAIOT, a 3aTEM BBHICY-
[INBAIOT O ITOCTOSSHHOU MAacCCHI.

Bnaxnocts miebns (rpaBusi) W B MpoIeHTax Mo Macce BBIYUCISIOT 10 Pop-
MyJI€:

w =" =M 400, (7.17)

Wi (3
Mp — Macca MpoObl B COCTOSTHUU €CTECTBEHHOM BJIAXKHOCTH, T
m — Macca MpooObl B CYXOM COCTOSIHUH, T.

7.15 OnpenesieHue nmpeaesia NPOYHOCTH TOPHOM MOPOABI
NPHU CKATHH

IIpoyHOCTH TOPHBIX MOPOJ OMPEIACIAIOT MyTEM CXKATHUA W JOBEACHUS [0
paspyuieHus oopa3ios (KyOOB WK IIMJIMHAPOB) Ha Mpecce.

N3 po6s1 ropHOit mopobl, orodpannoi o 'OCT 23845, npeactaBieHHOTO
MOHOJIUTOM WJIM KEPHOM, TP MOMOIIH OypPOBOTO WM KAMHEPE3HOTO CTAaHKA M3T0-
TaBJIMBAIOT TSITh OOPA3IOB B BUJE MIJIMHIApA TuaMeTpoM u BbicoTor 40-50 MM
wu Ky6a ¢ pedpom 40-50 mm.

['panu 00pa3IoB, K KOTOPHIM MPUKIAILIBAIOT HATPY3Ky Ipecca, oopadaThl-
BaIOT Ha NUTH(OBATHHOM CTaHKe (Kpyre), MPU 3TOM J0JDKHA OBITh oOecrieueHa ma-
paUIETLHOCTh YKa3aHHBIX TPAHEH.

[TpaBunbHOCTE (OPMBI  OOpPA3IOB TPOBEPSIOT CTAIBHBIM YTOJBHUKOM.

HeneprneHauKyIspHOCTh CMEXHBIX T'paHel KyOOB, a Tak)Ke OMOPHBIX U OOKOBBIX
MMOBEPXHOCTEN HWJIMHAPOB HE JOJHKHA NpeBbImaTh 1 Mm Ha 100 MM JJIUHBL.
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HampaBnenue npuioxxeHus Harpy3kd JOJHKHO OBITh HOPMaJIbHBIM K OIOP-
HBIM TIOBEPXHOCTSIM 00paslloB U CIOMCTOCTH TOPOJIbl. B HEOOXOMMMBIX Clydasx
00pas3Ilbl UCTIBITHIBAIOT MPH MPWIOKCHUH HATPy3KH MapalieIbHO CIOUCTOCTH TI0-
POJIBL.

OO0paseln ycTaHaBIMBAIOT B IIEHTPE OMIOPHOM TUIUTHI Ipecca.

Harpy3ka Ha oOpa3sell nmpu WCIBITAHWN JTOJDKHA BO3pAcTaTh HEMPEPHIBHO U
paBHOMEpPHO co ckopocThio 0,5 MIla (5 krc/cm?) B cekyHy.

[Ipenen mpounoctu obOpa3ua Rex BhUUCIAIOT ¢ TOYHOCTHIO 10 1 Mlla
(10 xrc/cm?) o popmye:

P
Ry = = (7.18)

rae
P — pazpymatomiee ycunue npecca, H (krc);
F — mIomais monepevyHoro cedeHus oopasua, Mm? (cm?).

3a PE3yIIbTaT IPUHUMAIKOT CPCIAHCC apI/I(l)MGTI/I‘ICCKOG 3HAYCHUE S5-TU Imapalj-
JICJIbHBIX MCIIBITAHUM.

7.16 Onpenesienue ko3 (pPpunueHTa CHUKEHNSI TPOYHOCTH TOPHOI
NMOPO/bI NPH HACHIIIEHUH BO/IOMH

Ko duumeHT cHMKEHUSA MPOYHOCTH TOPHOM MOPOABI IPU HACHIIIEHUN
BOJIOW OMPEAEIIAIOT MO OTHOLIEHUIO MPOYHOCTH 00Pa3OB B HACHIIIEHHOM BOJIOHN U
CYyXOM COCTOSTHHSIX.

Jlyist uctibiTanust 6epyT AecsATh 00pa3loB MPaBUILHON (POPMBI.

W3 Hux nATh 00pa3loB HACKIAIOT BOJOM, MATh 00pa3loB BHICYUIMBAIOT J10
ITIOCTOSIHHOM MAacCCHI.

Koaddurment camxenuss mpouHOCTH TOPHOU mopoabl Kp MpU HACHIIICHUH
BOJIOM BBIYUCIISIFOT 11O (hopMyJIe:

R
K,=-£<1 (7.19)
RC
rae
Rz — cpeanee apudmernyeckoe 3HAUCHHE TMpejesia MPOYHOCTH HACBIIIEHHBIX BO-
ot o6pasuos, IMa (krc/cm?);
Rc — cpennee apudmeTnueckoe 3HaU€HHUE Mpejena MPOYHOCTHOOPA3IOB, BHICY-
IIEHHBIX 70 HOCTOSHHOM Maccel, [1a (krc/cm?).
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8 BETOHBbI

BeToHbI — HCKYCCTBEHHBIE KAMEHHBIE MaTepHUaibl, OJy4YaeMble B pe3yJib-
TaTe 3aTBEPACBAaHUS TLIATEIBHO MOJOOPaHHOM, NMEPEMEIIAHHON U YIJIOTHEHHOM
0eTOHHOI1 cMecH.

Beronnasi cmech — 3TO CMeCh U3 BSKYIIETO BELIECTBA, MEJIKOIO 3alOJHU-
TEJs1, KPYIHOIO 3all0JHUTENS U BOJIBI, B3STHIX B ONPEAEICHHOM COOTHOUIEHUH.

Bsixkyiee BemecTBO 1 BOJAA SIBJISIIOTCSI AKTUBHBIMU COCTABIISIFOIIIUMH OETO-
Ha, B PE3yJIbTATE PEAKIMHU MEXIy HUMU 00pazyeTcs yemeHmHblli KaMeHb, CKper-
JISIFOLLMN 3€pHA 3aIl0JIHUTENEH

3anmoJIHMTENIM MEJIKUA M KPYIHBIN (MecoK, rpaBui, medeHb) o0pa3yroT
KECTKUM CKeJleT OeTOHa W YMEHBIIAIOT €ro YCaJKy, BbI3bIBAEMOW YCaJKOW Iie-
MEHTHOTO KaMHsI TpH TBepAeHHH. B jerkux OeToHaX MOPHUCTHIM 3aMOJHUTENh
YMEHBIIAET TNIOTHOCTh U TEIJIONPOBOAHOCTh OETOHA.

Jlo06aBKHN B OETOHHYIO CMECh BBOISTCS JJI PEryJIUPOBAHUS MOJBUKHOCTH,
CPOKOB CXBaThIBAHUSI, TOBBIIIIEHUS MOPO30CTOMKOCTH U IPYTHX CBOMCTB OETOHA.

Mo cpeoneii nomuocmu GeTOHBI OAPA3ACISIIOTCS HA S BUIOB:

1) 0co60 maxcenwiii ¢ WIOTHOCTHIO Boime 2600 Kr/M3, comepsKaluii B Kade-
CTBE 3aIOJHUTENS CTAJIbHBIE OMWIIKM WIHA 3€pHa (CTajaeOETOH), JKEJIE3HbIE PYIbl
uiu O0aput (0apuTOBBIN OETOH);

2) maxcenwiii (00b14HBI) ¢ mI0THOCTBIO 2100-2600 Kr/™M3, comepkamuii
IJIOTHBIE 3aIOJIHUTENU (KBAPIEBbIN MECOK, IIEOCHb WM TPAaBUM U3 TJIOTHBIX TOP-
HBIX TTOPOJ);

3) obnezuennsiit c rurotHocThi0 1800-2100 Kr/Mm3;

4) nezkuit ¢ mnotHOCTEIO 1200-1800 Kr/M3, comeprkamMil TIOPUCTHIE 3AII0NI-
HUTEH (KEPaM3UT, NUIAK, IeM3Y, Ty} ), OOBIYHON MOPUCTON CTPYKTYPHI WIIH KPYTI-
HOITOPUCTBHIN;

5) oco60 nezkuit ¢ notHOCTHIO MeHee 1200 Kr/M°;

8.1 CroiicTBa 0€TOHHOM CMeCcH

[To ¢pu3mueckoMy COCTOSHHIO OETOHHAsh CMECh 3aHMMAET MPOMEKYTOUHOE
MOJIO’KEHUE MEXKTY KUJKOCTSIMHU U TBEpJbIMU TeIaMH. XapakTepusysach Kak mja-
CMUYHO-6A3Koynpyzoe meno, OETOHHas cMeCh 00Ja/laeT yIpyrocThlO0 U MPOYHO-
CTbIO CTPYKTYPBHI.

CriocoOHOCTh TUCIIEPCHBIX CHCTEM (BSIKYIIIEE TECTO) PazKIKaThCs TPU Me-
XaHHUYECKOM BO3JICHCTBUH M BHOBH 3aryCTEBaTh B CIIOKOMHOM COCTOSTHUM, Ha3bIBa-
eTCsl muUKcomponueil.

Y1000ykiaaabiBaeMocTh — CIIOCOOHOCTh O€TOHHOM CMECH 3arojHATh Gop-
My, 00pa3ysi INIOTHYIO OJTHOPOJHYIO Maccy.

VY 1000yk1aibIBaA€MOCTh XapaKTepU3yeTcss  MOKa3aTeNIMU TMOJABUKHOCTH
VI KECTKOCTH.

Iloosurcnocmey xapakTepusyeT yno00yKIabIBEMOCTh MIACTUYHBIX OETOH-
HBIX CMECH U OIpEeNesieTCs 10 0CaJKe CTaHIapTHOIO KOHYCA.
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Ocaoxa konyca OK — 310 BeIMYUHA paBHAs Pa3HOCTH BBICOT

Metauyeckoro konyca (30cm) u oceBiieid 6eToHHON cmecu. M3mepsiercss B cM
(pucyHok 8.1).

a) 0)

Pucynok 8.1 — Onpenenenue ocaaku konyca OK nmoJIBHKHOW OETOHHOM cMecu

a — ¢popMma KoHyca; 6 — onpenencHue Benuanabl OK

Kecmxocmp xapakTepusyeT ya000yKIaJbIBAEMOCTh KECTKUX OETOHHBIX
cmecelt (g atux cmeceit OK=0) u omnpezenseTcs Ha J1adOpaTopHO BUOPOTLIO-
aJiKe, C MPUMEHEHUEM METAJTTMYECKOTO KOHYyCa U MPUTpy3a.

XKectkocTh 6eToHHOM cMecu JK omnpeaenseTcs Mo CTaHAApPTHON METOJUKE U

OLIEHUBAETCS MPOAOKUTEILHOCTHIO BUOPOBO3ICHCTBUS B CEKYH/1aX, P KOTOPOM
OeTOHHAsi CMECh, Pa3KMKasCh, 3aiiMeT hopmy (pucyHOK 8.2).

a) 0) 8)

100
/’f
| 2
= i 1 i .
E; f' 1 = 4 \‘ 3
] \l =1 _./
\ ' | 4
200 = O = TEOE

Pucynok 8.2 — Omnpenenenne sxecTkocTH JK )KeCTKOW OeTOHHOW cMecH

a — Havano ucnsiTanus: 1 — popma KoHyca; 2 — popma;
O — MPOIIeCcC UCTIBITAHUS; 6 — OKOHUAHUE MCIBITaHus: 3 — popma,
4 — ycTpoCTBO 111 BUOPOBO3ACHCTBUS
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Pucynok 8.3 — Ctpykrypa 6eTorHoit cmecu (1o B.I'. CkpamraeBy)

a — 'KEeCTKasi CMeCh; O — MOJABUKHAsA CMECH

CBsi3HOCTB (HEpaccIanBaeMOCTh) — CIIOCOOHOCTh OETOHHOM CMECH IOJBEP-
raTbCs BHEITHUM MEXaHWYCCKUM BO3JIEHCTBUSAM (IIPHU TPAHCIIOPTUPOBKE, YKIAKE,
YIUIOTHEHUH) 6€3 TOTepr OJTHOPOTHOCTH.

Pacciioenue OETOHHOW CMECH BO3HMKAET, KOT/Ia COCTABJISIFOIINE YACTHIIhI
MOJT BO3/ICHCTBUEM CHJIBI TPABUTAIUU TIEPEMEIAIOTCS B OCTOHHOW CMECH: TsDKe-
JIBIA 3aIOJTHUTEINb TIePEMEIIacTCsl BHU3, a YaCTh BOJIBI MOJHUMAETCS BBEPX (PHCY-
HOK 8.4).

SIBneHue ocenaHus yacTuil OETOHHON CMeCH HOCUT Ha3BaHHUE ceOuMeHma-
uuu.

a) )

5 e
f%é:f% =i
P | 2ud

—2

4

Pucynok 8.4 — Cxema paccinoeHus 6€TOHHOHN cMecu

a — B TIpoIiecce YIUIOTHEHUS; O — MOCIE YIIOTHEHUS !
1 — HampaBJieHHE, TI0 KOTOPOMY OTXKUMAaeTcs BOja; 2 — BOJa; 3 — MEJIKUH 3all0JTHUTEIb,
4 — KpYIIHBIHA 3aMOJHUTETh

8.2 OnpenesieHne MOABUKHOCTH 0€TOHHOI cMecH

[ToaBuxHOCTH OETOHHOW cMmecu oreHuBaroT 1o ocaake (OK) xoHyca, OT-
(hOpMOBAHHOT'O M3 OETOHHON CMECH.

[Ipu moAroToBKE KOHYCa M MPUCIIOCOOJEHUN K MCIBITAaHUSM BCE CONpHUKa-
caroluecs: ¢ 0ETOHHON CMEChIO MIOBEPXHOCTHU CJIEAYET OUUCTUTD U YBIAKHUTD.

KoHyc ycTaHaBiaMBaroT Ha IIaJKUi JUCT U 3aMOJHSIOT €ro OETOHHOU cMe-
cpt0 Mapok /71, 112 vnn 113 yepe3 BOPOHKY B TPHU CJIOS OJMHAKOBOM BBICOTHI. Kax-
JbI CIIOM Ha €ro BBICOTY YIUIOTHSIOT IITBIKOBAHMEM METAJUIMYECKUM CTEPIKHEM
25 pas.

beronnoit cmecpto Mapok [14 u IIS kKOoHyc 3amoJIHAIOT B OJMH NpPUEM U
mTHIKYIOT 10 pa3.
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Konyc Bo BpeMmst 3amojIHEHUS U IITHIKOBAHUSA JTOJKEH OBITH IJIOTHO MPIKAT
K JIUCTY.

[Tocrme mTHIKOBaHUS OCTOHHOW CMECH BOPOHKY CHHUMAIOT, U30BITOK CMECH
Cpe3aroT KeJIbMOI BPOBEHBb C BEPXHUMH KPasiMH KOHYCa, U 3arjaKUBArOT MOBEPX-
HOCTHh OCTOHHOW cMecH. Bpemsi OoT Hauaa 3amojJHeHHsI KOHyca JI0 €r0 CHSTHS He
JIOJKHO TIPEBBIIIATH 3 MHH.

Konyc mraBHO CHUMaIOT ¢ OTOPMOBaHHOK OETOHHON CMECH B CTPOTO Bep-
TUKaJLHOM HAIMPABJICHUH M YCTAaHABIMBAIOT PSJIOM C Heil. Bpems, 3aTpadeHHOE Ha
IIOABEM KOHYCA, JOJDKHO COCTABIATh 5 —7 C.

Ocanky KoHyca OCTOHHOM CMECH OIpEeNessioT, YKIaAblBas TTAIKUN CTep-
XKEHb Ha BepX (HOPMbI U U3MEPSIsl pACCTOSHUE OT HIDKHEH MOBEPXHOCTU CTEPIKHS
710 Bepxa OETOHHOM CMECH C MOrPeIHOCThIO0 He Ooiiee 0,5 cM.

Ecnu mocne cHsaTHs GopMBI KOHYyCca OETOHHAs CMECh Pa3BaIMBACTCS, U3ME-
pEeHHE HE BBINOJHSAIOT, U HCTIBITAHUE MTOBTOPSIOT HA HOBOW MpoOe OETOHHOM cMe-
CH.

Ocanky KoHyca OETOHHOM CMECH BBIYUCIISIOT ¢ OKpyriaeHueM o 1,0 cM, kak
cpenHee apu(pMETUUECKOE PE3YyJIbTAaTOB 2-X ONPEICIICHUN U3 OJTHOM poObl, OTIN-
qaronmxcs Mexay coboit He 6omee yem: Ha 1 cm npu OK <9 cm; Ha 2 cm npu OK
=10-15 cm; Ha 3 cm mpu OK > 16 cwm.

[Ipu GosplieM pacxXoKIE€HUHU PE3yJIbTaTOB ONpPEIEICHUE TIOBTOPSIIOT HAa HO-
BOH TIpo0e.

8.3 OnpenesieHue KeCTKOCTH 0ETOHHOM cMeCcH

Jlist onipeziesieHrs JKEeCTKOCTH B 3aKpEIUICHHYI0 Ha BHOporuiomaake Gopmy
nomenarT Konyc CkpaMTaeBa U 3aloJHSIOT €ro OETOHHON CMEChIO0 Yepe3 BOPOH-
Ky B TPH CJIOSI OIMHAKOBOW BBICOTBHI.

Kaxxap1ii coi Ha ero BBICOTY YIUIOTHSIFOT IITBIKOBAHUEM METAJUIMYECKUM
cTep>kHEM 25 pa3.

3aTeM KOHYC OCTOpPO’KHO CHHMAlOT, M BKJIIOYAIOT OJJHOBPEMEHHO BHUOpO-
IUIOLIAJIKY U CeKyHIoMmep. BubpupoBaHue oCyIIECTBISIIOT O TE€X IMOp, MOKa Io-
BEPXHOCTh OETOHHOW CMECH HE CTAHET 20PU3OHMAIbHO.

Bpemst (B cexyHaax), HEOOXOAMMOE Jii BbIpABHUBAHUSI MOBEPXHOCTU Oe-
TOHHOM cMecH B (popMe, XapaKTepU3yeT KECTKOCTh CMECH.

XKecTtkocTh OETOHHOW CMeCH ONpenessatoT IBaxbl. OOlee BpeMsi UCIIbITa-
HUS C Hauyaja 3arnojHeHUs (GOpMbl MpPU MEPBOM OMPENEICHUU U 10 OKOHYAHMS
BUOPUPOBAHMSI IPU BTOPOM ONPEIETICHUHU HE JOHKHO MpeBbIaTh 10 MuH.

KecTkocTh OETOHHON CMECH BBIYUCISIOT ¢ OKpyIJIeHHEM 10 1 ¢, Kak cpe-
Hee apu(pMeTHIEeCKOe 3HAaUCHHUE Pe3yIbTaTOB 2-X ONpPEIeIeHUN )KECTKOCTH U3 OJ1-
HOM TIPOOBI CMECH, OTIIMYAOIINXCS MEXKTY co00i He 6osee uem Ha 20 % cpeaHero
3HayeHus. [lpu OonblieM pacxokIeHUN Pe3yJIbTaTOB ONpeAeieHUEe MOBTOPSIOT Ha
HOBOM TIpo0e.
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Tabmuna 8.1 — Mapka 6eTOHHOI cMecH 10 y1000yKIaIbIBAEMOCTH

Hopwma ynoboykiaasiBaeMOCTH
10 IOKA3aTENI0
Mapka 1o y1000yKJI1aIbIBACMOCTH
’KECTKOCTH, C MTOJBH>KHOCTH, CM

K4 31 u 6oiee -
K3 21-30 -
K2 11-20 -
XKI 5-10 -
111 14 4 y MeHee
2 - 59
JIK] - 10-15
114 - 16 u Gotee
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9 NOABOP COCTABA TAXEJOI'O BETOHA

[TonGop coctaBa GeTOHA 3aKIIOYACTCS B OMPEICICHUN TAaKOTO PAUUOHATb-
HO20 COOMHOUIEHUS MeNHCOYy Mamepuanamu, KOTopoe o0ecreynBaeT MnojayyeHue
MPOEKTHOM MPOYHOCTU OETOHA, 33JIaHHYIO MOABUKHOCTh OETOHHOW CMECH, a TaK-
K€ HauOOJBIIYI0 YIKOHOMUYHOCTh COCTaBa OETOHHON CMECH, T.€. MOJIYUYEHUE €€ C
HAMMEHBIIMM PacXo0M IieMeHTa Ha 1 M3 GeToHa.

B pesynbrare noadopa HONYYaloT pacxod Kaxicoo2o Komnonwenma Ha 1 M
oemonnoit cmecu. CoctaB 6eToHa MOXKET OBITh Tak)Ke BBIPAXKEH B BHJIE€ COOTHO-
HICHUST MEXIY MaccaMHu WM o0beMaMHu IEMEHTa, Mecka M IIeOHs (KOJUYECTBO
[IEMEHTA MPU 3TOM NPUHUMAETCS 3a €UHUILY) C 00sI3aTeIbHBIM YKa3aHUEM 3Haue-
Hus B/L1, T.e. OTHOIIIEHUST MacChl BOJBI K Macce IIEMEHTA B CBEKETIPUTOTOBICHHON
IIEMEHTHON CMECH.

Hcexoonvimu oannvimu ipyu o100pe cocTaBa OETOHA SIBISIOTCS:

3a/laHHast Mapka OCTOHa;

Tpedyemas yooodoykiaovieaemocms OETOHHON CMECH;

CmaHOapmubsle noKazamenu NTPUMEHIEMBIX ChIPbEBBIX MaTEpUANIOB (BSIKYIIE-
r0, MEJIKUX U KPYIHBIX 3aMOJIHUTENEH):.

ISl emeHma — BUJl, AKTUBHOCTh U HICTUHHYIO IUIOTHOCTB;

JUISl necKa — UICTUHHYIO IUIOTHOCTh, HACHIITHYIO IUNIOTHOCTh U BJIaKHOCTb;

ISl ugeOHA (2paeus) — VCTUHHYIO, CPEIHIOID M HACBHIIHYIO IUJIOTHOCTh, IIpe-
JIETIbHYIO0 KPYITHOCTh 3€PEH U BIIAXKHOCTb.

st mogbopa coctaBa OETOHHOM CMeCH TPEJIOKEHO HECKOJIBKO METOJIOB.
OnHYM M3 HUX SIBJISIETCS METOJI pacyeTa Mo a0CONIOTHBIM 0ObeMaM, pa3padoTaH-
Hblli B.I'. CkpaMTaeBbIM, B OCHOBY KOTOPOTO MOJIOKEHO YCIOBHE, YTO MOJIyYECH-
HBII OCTOH SIBIIsIETCSI A0COMIOTHO TUIOTHBIM (T.€. 0€3 Top U MyCTOT).

9.1 llpaBuya moadopa HOMUHAJBLHOIO COCTABAa 0DEeTOHA

[Ton6op HOMHHANIBHOIO cOCTaBa OETOHA MPOU3BOIAT MO CIEAYIOIIKUM 3Ta-
nam:

1) BBIOOp U ompefeneHre XapakTEPUCTUK UCXOAHBIX MAaTepUasIoB Jisl OeTo-
Ha;

2) pacyeT HayaJbHOIO COCTaBa;

3) U3roToBIIEHHE MPOOHBIX 3aMECOB HAYAIILHOTO U pab04YMX COCTaBOB.

4) KOppEeKTUPOBKa pabOYMX COCTABOB OETOHA;

5) Ha3HAYEeHUE HOMHUHAJIBHOTO COCTaBa O€TOHA, 0OEeCIeunBaIOUIEro Moayye-
Hue OETOHHOW cMecH U OeTOHa TpeOyeMOoro KauecTBa MpU MUHUMAJIBHOM PacXoe
BSDKYILIETO.

Breibop MmatepuanoB, NMpuUMEHSEMBIX [Isl U3FOTOBJICHHUsSI OETOHA, CIIEIYyeT
IPOU3BOJUTH HA OCHOBE MX MACIOPTHBIX XapaKTEPUCTUK B COOTBETCTBUU C TPeOO-
BaHUSIMU CTaH/IaPTOB U TEXHUYECKUX YCIIOBUH.

Matepuanbsl, TpUMeHseMble s MoJ00pa COCTaBa, JOKHBI COOTBETCTBO-
BaTh TPEOOBAHMSIM CTAHIAPTOB WJIM TEXHUIECKUX YCIOBUN Ha 3T MaTepUalbl.
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AKTHBHOCTH IIEMEHTa OMpPEAENIeTCS CTaHAapTHBIMU MeTojamu. J[omycka-
€TCSl aKTUBHOCTH IIEMEHTa /I pacueTra cocTaBa O0€TOHA MPUHUMATHh PABHOH €Tro
rapaHTUPOBAHHOM MapkKe.

Hauanvuwtit cocmasé 6emona paccyuThIBaIOT MO0 (GAKTUUECKUM XapaKTepH-
CTHUKaM HMCXOJIHBIX MaTepUasoB.

B kadecTtBe BapbHpyeMbIX MapaMeTpOB COCTaBa NMPUHUMAIOT MapameTphl,
OKa3bIBAIOIIME BIUSHUE HA CBOMCTBA OETOHHOW CMECU U HOPMUPYEMBbIE IMOKa3aTe-
JIM KauecTBa OE€TOHA B 3aBUCUMOCTH OT BUJIa OETOHA U MPUHATON METOIUKH pacye-
Ta.

Hampumep, st Tsxenoro 0eToHa B OOIIEM CIydae 3TO LIEMEHTHO-BOJHOE
OTHOIIICHHUE, JI0JIS TIeCKa B CMECH 3aIOJIHUTENIEH U pacxoy Ao0aBku. [1pu aToM st
KOKIOTO BUJa OCTOHA yCTaHABIMBAIOT OCHOBHOM TapaMmeTp, B OOJbINEH Mepe
BIUSIOIINNA Ha €ro MPOYHOCTh (HAMpUMEp, JUISl TSXKEIOro OETOHa — IEMEHTHO-
BOJIHOE OTHOIIICHHE).

OnbITHBIC 3aMECHI 10 HAYaJIbHOMY W JIONIOJTHHTEIBHBIM COCTaBaM CIEAYyeT
IPUTOTOBJISITH HA 3AMOJIHUTENSX M BSDKYIIEM, XapaKTEPUCTUKHU KOTOPHIX ObLIH
MPUHSTHI IPU PacueTe COCTABOB.

O0beM KaKJ0ro OMBITHOTO 3ameca JOohKeH He MeHee yeM Ha 10% mpeBbl-
maTh CyMMapHbId 00b€M M3TOTOBJISIEMBIX U3 HEr0 00pasioB M MPoO, UCTOIb3Ye-
MBIX ISl KOHTPOJISI CBOMCTB OETOHHOM cMecH U OeTOHa.

[IpuroroBseHUE OMBITHBIX 3aMECOB MPOU3BOIAT B 1a0OPATOPHOM CMECHUTEIIE
MPUHYIATEILHOTO WM TPABUTAIMOHHOTO NEUCTBHUSA. [IpHTOTOBICHHME OIBITHBIX
3amMecoB 00beMOoM 110 15 1 npu moadope cocTtaBa TSKEIOro O€ToHa U JIeTKoro Oe-
TOHa 0€3 CTPYKTypOoOoOpa3yromux 100aBOK JOMYyCKAeTCs MPOU3BOJIUTH BPYUHYIO
Ha TIPEIBAPUTEILHO YBIAXKHEHHOM TNPOTHUBHE C MEepeMENTMBaHUEM B TeueHne 3—5
MUH.

[TpuroToBICHUE OMBITHRIX 3aMECOB HAYMHAIOT C TTEPEMEITMBAHUS CYXUX Ma-
TEpPHUAJIOB, a 3aT€M MOCTENCHHO JO0ABISIOT B 3aMEC Ha3HAYEHHOE T0 pacyeTy Ko-
JIMYECTBO BOJIbI, PACTBOPA TOOABKU MM CUHTETUYECKON CMOJIBI.

JlommyckaeTcsi Ha OCHOBE BHU3YaJIbHOTO KOHTPOJIS YA000YKIaJIbIBA€MOCTH U
CTPYKTYpbl OETOHHOW CMECH BHOCUTH U3MEHEHHS B KOJIMYECTBO OTIO3MPOBAHHOM
BOJIBI.

[Tocne oxoHYaHUSI MEPEMENIUBAHUS OTOUPAIOT MPOOBI JJIA MPOBEPKU YJIO-
OOYKJIaZBIBAEMOCTH U JIPYTUX CBOMCTB OETOHHON CMeECH, MPEIyCMOTPEHHBIX B
TEXHUYECKOM 33JlaHuW Ha MoA0op coctaBa OeroHa. [Ipu 3TOM ompeneneHnue ymo-
OOyKJIaABIBACMOCTH HAYMHAIOT HE paHee 15 MHWH Iociie Havaja ImepeMeIInBaHus
CMECH C BOJIOH.

Ecnu cBoiicTBa OETOHHOM CMECH HE COOTBETCTBYIOT KakKMM-IHOO TpeOoBa-
HUSM 33JIaHds Ha MMOJ00p cocTaBa OCTOHA, CIEAYET MPOU3BECTH KOPPEKTHPOBKY
COCTABOB JI0 TIOJYYCHHS B 3aMece KaKIOTO COCTaBa CMECH C 3aJIaHHBIMU CBOMK-
CTBaMH.

beronHnyio cMech, KOTOpas HE YIOBJIETBOpSET TpeOOBaHUSM 3afaHUsS IO
yA000YKIIaIbIBAEMOCTH, JIOMYyCKAETCS KOPPEKTUPOBATh MPU BTOPUYHOM IepeMe-
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IIMBAHUU C JOOaBJIECHUEM BOJbI, IIEMEHTA, 3alOJHATEICH U 100aBOK B HEOOXOIHU-
MBIX KOJHUYECTBAX.

[Tocne moiry4yeHUss OETOHHOW CMECH C 3aJJaHHBIMU CBOMCTBAMH OIPEICIISIOT
€¢ IJIOTHOCTh M JUTS KaKJOTO COCTaBa PaCCYMTHIBAIOT (PaKTHUSCKHM pacxoj Mare-
puanos Ha 1 M3 6eTona o popmynam.

Pexxum TBepaeHHS 00pa3IoB JOJKEH COOTBETCTBOBATH MPUHATOMY PEKUMY
TBEpPJCHUS OCTOHA B KOHCTPYKIIUAX, JIJII KOTOPBIX MPOM3BEJCH IOJ00p COCTaBa
OeToHA.

9.2 Ilopsaok pacueTa Mo MeTOAy A0COTHTHBIX 00HEMOB

Jdran 1 — onpenesieHue pacxoaa Boabl B

OpueHTHpoBOYHBI pacxox Boasl B Ha 1 M3 (1000 1) GeToHHOM cMecH 3a-
JAHHOM yJ1000YyKIaIbIBA€MOCTH (TTOJBUYKHOCTH WMJIM SKECTKOCTH) HAXOJAT TO CIie-
IUATILHBIM TpaduKkaM Win Tadauiam (tadmuna 4.1).

Ta6muma 9.1 — OpueHTUPOBOYHBIC 3HAYCHHS pacXojia BOJIbI B OCTOHHOU cMecu B

Y n060oykiaapiBaeMocTh OETOHHOM cMecH Pacxoz Botsl, KI/M’, pH HanGoIbicil
KPYITHOCTH 3aIlOJIHUTENIS, MM
MOJIBIKHBIE KECTKUE rpaBus 1ieOHs

Ocanka KoHyca, JKECTKOCTB, | 1O TEXHHIECKOMY | 4 20 | 40 10 | 20 | a0
OK, cm XK, ¢ BUCKO3UMETPY

0 31 120-90 150 | 135 | 125 | 160 | 145 | 135

0 30-20 80-60 160 | 145 | 130 | 170 | 155 | 145

0 20-11 50-30 165 | 150 | 135 | 175 | 160 | 150

0 10-5 15-30 175 | 160 | 145 | 185 | 170 | 155

1-2 — — 185 | 170 | 155 | 195 | 180 | 165

34 — — 195 | 180 | 165 | 205 | 190 | 175

5-6 — — 200 | 185 | 170 | 210 | 195 | 180

7-8 — — 205 | 190 | 175 | 215 | 200 | 185

9-10 — — 215 | 200 | 185 | 225 | 210 | 195

JTtan 2 — onpejaeieHue IEMEHTHO-BOJAHOI0 OTHOIIeHus [[/B

st ompeneneHus UeMeHTHO-BoAHoro oTHomienus (LI/B) ucnombiyrorcs
IMIUpUYECKUE (GOPMYJIbI CIEAYIOLETO BUAA:

a) miis 6eronos ¢ 1I/B <2,5 (B/I] > 0,4)

R, :A~RH[%—O,SJ, 9.1)
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0) ms 6eronos ¢ 1I/B >2.5 (B/1] <0,4)

R, :Al-RH(%+O,5) (9.2)

rae

Rz — npeaen npoyHoCTH O€TOHA MPH CXKATHH B BO3pacTe 28 CyTOK HOPMaJILHOTO
TBEP/ICHUS;

Ry, — Mapka nprMeHSIeMOro HOPTIAHALIEMENTA, KI'¢/CM?;

A u A1 — x03(pPUIMEHTHI, yYUTHIBAIOLINE KAU€CTBO 3aMOJHUTENCH OETOHHOW cMecH

(Tabnwuma 4.2).

Tabmuua 9.2 — 3navyenus K03puuneHToB 4 u A1 B 3aBUCIMOCTH OT Ka4eCTBa 3allOJTHUTEICH

XapakTepucTUKa 3aN0THUTEIEH A A1

BpicOKkOKaYeCTBEHHBIE — YMCTHIC Q)paKHI/IOHI/IpOBaHHBIG 3aI10JIHUTC- 0.65 0.43
JIM U3 IJNIOTHBIX U IIPOYHBIX 'OPHBIX IIOPOJ ’ ’

PsimoBBIE — 3aIIOJIHUTENN CPETHETO Ka4eCTBa, B TOM YHCJIE TPABUMA 0,6 0,4

[ToHMKEHHOTO KauecTBa —KPYIIHBIM 3aM0JHUTETh HU3KOH MPOYHO- 0.55 0.37
CTH, HarpuMep Ie0eHb U3 KapOOHATHBIX MMOPO, MEJIKUI MECOK ' '

1000 :
&0
fook S = »’/ 0
S
& s }}’ — i
=
= e
7
S p e
=Y Z7 v
S =
045 1_ 14 7 25 7 3o

Yemenmuplodioe  omwoweHue

Pucynok 9.1 — B3aumMocBs3b npoyHoCTH OeToHa U B/[] oTHOIIEHNs OETOHHOM cMecH

@ — 3aBUCUMOCTH IIPOYHOCTH TSKEJIOro 6eToHa oT [J/B OTHOIIEHUS; 6 — 3aBUCUMOCTb
MIPOYHOCTH TspKkenoro 6erona ot LI/B npu pa3znuynbix Mapkax nemenTa Ry

Jdran 3 — onpeaeseHue pacxoaa uemenra [/

3Has BCIIMYMHY OHCEMCHTHO-BOAHOTO OTHOIICHUS % H pacxoJ BOALI B (BTaH

1), onpepensror pacxon uementa I{ B kr Ha 1 M® 6eTOHHOM cMecH 110 (popMyJIe:
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I = (%)B (9.3)

Ecmn pacxoa neMCEHTa OKaXCTCA HHUIKC MUHHMAJIbHO AOITYCTHUMOI'O IO HOP-
MaM, H€06XOI[I/IMO IMOBBICHUTH €T0 10 HOPMATHUBHOTIO.

Oran 4 — onpeacjacHue pacxoaa KPynmHoro 3aimoJJHUTEe s m
M MeJIKOTro 3anoJHuTtes 11

Pacuer kpymHOro M MEIKOTO 3alOJHUTENS ONPEIENISIIOT, UCXOs U3 ClIeIy-
IOIIUX TOJIOKEHUIA:

a) 00BbEM TUIOTHO YJIOKEHHOTO OETOHA, TPUHUMAEMBIN B pacueTe paBHbIM
1000 71, cnaraetcst u3 00bema Menkoro Vi ¥ KpyrnHoro Vi 3anojHuTeNnel 1 o0be-
Ma 1ieMeHTHOTO TecTa (Vi + Vi), 3al0HSIONIETO MyCTOTHl MEXKIAY 3€pHAMHU 3a-
ITOJIHUTEJIEH:

B
Vi Vi + Vi + V=L 2 20 B 1000 (9.4)
Pn Puy Py Ps
TIe
Vi Vg, Vi Vg — abcomoTHble 00beMbI COOTBETCTBEHHO —TECKa, IIeOHs, IIeMEHTa

1 BOJIBL, J;
11, II], 1], B — pacxoq COOTBETCTBEHHO Ie€CKa, IeOHs, IieMeHTa 1 BoAbl Ha 10005
OCTOHHOM CMeCH, KT;
pir, Puy, Pr, P — UCTUHHAS TUIOTHOCTH COOTBETCTBEHHO TECKa, 1Me0Hs, IIEeMEHTa U
BOJIbI, KI/JI;

0) BCS MEX3EPHOBas MyCTOTHOCTD 17y B KpyIIHOM 3aIoIHKUTENE JOJDKHA
OBITH 3aI0JIHEHa 00BEMOM IIEeMEHTHO-TIecuaHoro pacteopa (Vy + Vg + V) ¢ Heko-
TOPBIM U30BITKOM, YYUTHIBAIOIIYIO Pa3IBUKKY 3epeH Kj35:

VH+V[L[+VH=£+£+£ :Kygg' w(l—ﬂ) (95)

Py Py P8 Pus - Paou

e

V., V, ,V,— abcontoTHbie 00bEMbI COOTBETCTBEHHO MECKa, IIEMEHTa U BOJIBI, JI;

11, II], 1], B — pacxoJ1 COOTBETCTBEHHO TIeCKa, MeOHs, eMeHTa 1 Boasl Ha 100051
OCTOHHOM CMeCH, KT

D, Py, Pe — AICTUHHAS TFIOTHOCTh COOTBETCTBEHHO IMECKa, IIEMEHTA W BOJIBI, KI/JT;

P> Pepry — HACBITTHAS ¥ CPEAHSIS INIOTHOCTH 1EOHS, KI/JT;

K56 — K03(QOUIMSHT pa3BHKKH 3€PEH KPYITHOTO 3armoHuTes (tadnmma 9.3).
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Tabmuua 9.3 — 3nauenne kodpduurenta K3, Ui TUIACTHYHBIX OETOHHBIX CMecel

Koadduuument Kz nipu B/L]

Pacxox neMenTa, kr Ha 1 M° cmecu

0,4 0,5 0,6 0,7 0,8
250 - - 1,26 1,32 | 1,38
300 - 1,3 1,36 1,42 -
350 1,32 1,38 1,44 - -
400 1,4 1,46 - -

[Ipumeuanue:
Jst npyrux 3nadenuit 1] u 1]/B xoaddunuent K3z HaX0AST UHTEPIIOISAIUEH.

Tabmuna 9.4 — 3nauenne xkodpduimenta Ky3s B 3aBUCUMOCTH OT pacxoja leMeHTa (Xurepo-
BuY-Ilomnos)

Koadbduuuent K6 ipu B/L]
Pacxon niemenra ], kr
Ha 1 M° cmecH
1e6eHb rpaBuii
250 1,3 1,34
300 1,36 1,42
350 1,42 1,48
400 1,47 1,52

IIpumeyanue:
st npyrux 3nadenuit 1] koaddunmeHT K35 HAXOIAT HHTEPIOSAIIUCH.

Pemas o6a ypasHenust 9.4 u 9.5 coBMecTHO, MOJTy4UM pacueTHYI0 Gpopmyiry
JUISL OIIPEIeNICHHS pacXo]l KpynHoro 3anonuutens [[] (I') B kr u pacxon necka I/ B
kr Ha 10001 (1 M) GeToHHOI cMecH.
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Takum 0Opa3om, B pe3yibTaTe pacyeTa MmojaydaeM IpeaBapUTEIbHBIN pac-
X0 BOABI B, neMenTa [/, KpynHoro 3anojinutens [/ u menkoro 3anonHurens // B
kr Ha 1 m® (1000 11) GeToHHOI cMecH.

Jtan S — npoBepka y1000yKJIaAbIBAEMOCTH 0€TOHHOM CMeCH

Omnpenenenre yno00yKIapIBAEMOCTH OCYIIECTBIISIETCS POOHBIM 3aMECOM
ooveMoMm 10 1.

[ToaBuKHOCTH OETOHHOM CMECH XapaKTEPU3yETCsl CTaHAAPTHON BETUUHMHON
ocanku koHyca (OK) B cm unu XK B c.

JIJ1sl TOABMIKHBIX CMECEH HCIOJIB3YIOT METALTHIECKYI0 (POpMY yCEUEHHOTO
KOHyca (pucyHok 9.2, a) BeicoToid 300 MM ¢ BHYTPEHHUM JHAMETPOM HUKHETO
ocHoBaHuA 200 mm u BepxHero 100 mm.

a) 0)

300

Pucynok 9.2 — Onpenenenne ocaaxu konyca (OK) noasuxHo# 6eTOHHOM cMecu

a — opma xonyca; 6 — onpenenenne BennunHbl OK: 1 — GeToHHast cMech;
2, 3 — nmuuelikn; 4 — hopma KoHyca

Ocanky KoHyca ONpeAessaioT cleayonmM o0pa3oM. BHyTpeHHIOI0 MOBEpX-
HOCTbh (DOPMBI KOHYCa M JIUCT MOJ HEW cMayuBarOT BoAoi. B ¢opmy ykianbiBaroT
OETOHHYIO CMECh B TpH Iiprema ciiosiMu 10 10 cMm.

Kaxaplid cJI0M IITBIKYIOT METAJUIMYECKUM CTEPKHEM C KPYTJIBIM KOHIIOM 25
pa3. N30bIToK OeTOHa Cpe3aroT, 3arjaxkuBas MOBEPXHOCTh. 3aTeM KOHYC, Oe3 me-
PEKOCOB CHUMAIOT U CTaBST PAJIOM.

OcBoOoxaeHHass OT GopMbl OETOHHAS CMECh B 3aBUCUMOCTH OT TOJABUXKHO-
CTH JIa€T OCAJIKy, KOTOPYIO 3aMEPSIOT MPH MOMOIIHU JIBYX JIHHEEK (PUCYHOK 9.2, 0)
C TOYHOCTBIO 710 1 MM.

XKecrtkocts 6eTorHor cMecu (JK) onpenensercs mo cTaHAAPTHON METOJIUKE
Y OLIEHUBAETCS MPOJA0KUTEIBHOCTHIO BUOPOBO3ACHCTBHSI B CEKYHaX, IPU KOTO-
pOM OeTOHHAsi CMECh, Pa3KMKasCh, 3aiiMeT Gpopmy (pucyHok 9.3).
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Pucynok 9.3 — Onpenenenue xectkocTH (K) jkecTkol OETOHHOM cMecH

a — Havano ucneiTanus: 1 — popma xonyca; 2 — popma;
O — TpoLIeCC UCTIBITAaHUS; 6 — OKOHYaHUE UCTIBITaHuA: 3 — (hopma; 4 — yCTpOHCTBO
JU1s1 BUOPOBO3IEHCTBUS

T1an 6 — 3anuch COCTaBa 0ETOHHOM cCMecH

Haiinennsiii coctaB 6€ToOHA BBIPAXKAIOT COOTHOIIEHHUEM MAacC CyXHX KOMIIO-
HeHTOB cmecu [[:11:11] w 1]/B otHomenuem. [Ipu sTom pacxos 1ieMeHTa npuHUMa-
0T 34 CUHULLY.

Hampuwmep, 1:2:4; B/[] =0,7.

dran 7 — OonpeacjcHue pacxoaa MaTepuajaoB Ha 3aMeEC OeTOHOCMecCHUTE IS

[Ipu mo3upoBaHUHM CyMMapHBIA 00BbEM CHITyUHX COCTaBISIONIUX CMeCH (I1e-
meHTa Vy, necka Vi, meOHs Vi;) 3HAUMTENbHO MPEBOCXOAUT 00beM OETOHHOM
CMeCH TIOCJIe UX CMEIIeHUs ¢ Bojoi. Pacxoq MaTtepuanoB Ha 3aMec OETOHOCMECH-
TEJIsl OTPEICTICHHON eMKOCTH V PacCUMTHIBAIOT C y4eToM KO3 UIIMEHTa BBIX0/1a
O0eToHa f, KOTOPBIN HAXOAT 110 hopMmyJie:

1000 1000

:VH+V17+VHI: i N 17 + 1

Puy  Pun  Puu

p (9.6)

rIe
Vi, Vi ,Vp— HaceinHble 00bEMBI COOTBETCTBEHHO TIECKa, LIEMEHTA U BOJIBI, J;

1], 11, II] —pacxoJ COOTBETCTBEHHO TecKa, meoHs, memenTa Ha 1000 i1 6eToHHOM

CMECH, KT;
PHIT, PHI, PHIG — HACBHIITHAS MIIOTHOCTh COOTBETCTBEHHO LIEMEHTA, NecKa, HIeOHs,
KI/]1.

3Has ko3 UIMEHT BbIX0/Ja OETOHA, ONPEAEAIOT JO3UPOBKY €ro COCTaB-
HBIX YaCTEN B KT Ha 3aMeC OETOHOCMECUTEIS:

93



BN o BN o BNy BV
Ul_looo ’Hl_loooH’ZHl 1000”’31_10003’ (9.7)

IDIS
L[y, I, I1]1, B1 — pacxoa COOTBETCTBEHHO LIEMEHTA, NIeCKa, IeOHs U BOJIbI Ha 3a-
Mec OCTOHOMEIIIAJIKY, KT
V1 — 00beM OeTOHOMEIIAIKH, I,
1], 11, I1], B — pacxoJ1 COOTBETCTBEHHO IIEMEHTA, Tlecka, meoHs u Boasl Ha 1000 1
OCTOHHOM CMeCH, KT;

Jtan 8 — N3roToBJIeHNEe KOHTPOJIbHBIX 00pa3Lo0B

Jlist onpeneneHus Mapku OeTOHA, MOJYYEHHOW HAa OCHOBE PacyeTHOro CO-
CTaBa, HW3rOTaBIMBAIOT TPU KOHTPOJIBHBIX 00pasiia B Buie kKyOoB ¢ pedpom 10,
15umm 20 cM B 3aBUCUMOCTH OT HAauOOJIBIIIETO pa3Mepa 3epeH 1IeOHs (TpaBusi).

®opwmsl (pucyHok 9.4, a, 6) 1 U3TOTOBICHHS 00Pa3I[0B CMAa3bIBAIOT MUHE-
pajbHBIM MAacJIOM, 3aT€M B HUX C HEKOTOPHIM M30BITKOM YKJIAJBIBAIOT OCTOHHYIO
cMech. DOpMBI CO CMEChIO TIEPEHOCAT Ha Ja0OPaTOPHYIO0 BUOPOILIOMIAAKY (pUCY-
HOK 9.5, 6), BUOPHPYIOT 10 MPEKpAIEHUS] OCETaHnsI CMECH U JI0 TIOSIBIICHUS Ha ee
MTOBEPXHOCTH IIEMEHTHOTO TECTA.

Pucynox 9.4 — O6opynoBanue 11 (popMoBaHus 00pa3lioB

a, 6 — popma pazreMHas;

Pucynoxk 9.5 — Bubporutomaaka st hopmoBaHusi 00pasios

1 — cTanuHa; 2 — HNIEKTPOABUTraTENb; 3 — IUIOIIAAKA; 4 — pama; 5 — IpyKuHa
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OO6pa3siet B hopMax, TOKPHITHIX BIAXKHON TKAHBIO, BRIICPKUBAIOT B TCUCHUE
1 cyTok, 3aTeM HX OCBOOOXIAIOT M3 (POPMBI U XPaHAT B HOPMAIBHBIX YCIOBHSIX
npu 15-20°C 1 oTHOCUTENIBHOM BIAXXKHOCTH HE MeHee 90% BIUIOTH O MCIBITAHUS,
T.€. B TCUCHHE MOCIEAYIOMUX 27 CYTOK.

9 ) 2
@ 9 L] @ Po3s s P00
‘ o 8 Cyy

‘g@fi% O el
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Pucynok 9.6 — Cxema pacciioeHust 06 TOHHOU cMecH

a — B TIpoIiecce YIUIOTHEHMS; O — ITOCJIe YIUIOTHEHUS: 1 — HanpaBlIieHUE, 0 KOTOPOMY OTKHMa-
eTcs BoJa; 2 — BOJA; 3 — METIKUI 3aMOIHUTENb; 4 — KpyIHBIN 3all0JIHUTENb

i

T 7 78
Boema  mlepdenun, cym

Pucynok 9.7 — Kpussle HapacTaHUs IPOYHOCTH OeTOHA

1 — HOpMaNTBFHO TBEPACIOIIETO; 2 — MPOMAPEHHOTO MPH HOPMAIBHOM JIABJICHUH U TEMITEPaType
85°C; 3 — mponapeHHOr0 B aBTOKJIaBe MPHU JAaBlIeHUH HachleHHoro napa 0,8 MIla u Temmnepa-
Type 175°C

Pucynok 9.8 — [Ipecc ruapaBinyeckuii

1 — cTaHmHA; 2 — HYKHSS OTI0pa; 3 — KOJIOHHBI, 4 — BEpXHSIS MOTIEPEUNHa; 5 — BEpXHsS TUINTA,
6 — mopiens; 7 — munuHAp; 8 — MacmonpoBo; 9 — BenTunu; 10 — manomerpsr; 11 — macioHacoc
C DJICKTPOIBUTATEIIEM
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Jtan 9 — onpeae/ieHue MPOYHOCTH KOHTPOJIBHBIX 00pa3LoB

[Tepen ucnpiTaHreM 0Opa3IBI-KyObl OCMATPUBAIOT, U3MEPSIOT W B3BEIIUBA-
10T. McipIThIBatOT 00pa3iibl Ha TUApaBIMUYECKuX npeccax (pucyHok 9.8), ykiasisl-
Basl KOK/BIA U3 HUX Ha OTMIOPHYIO ITUTY IMpecca TakK, YTOOBI CKUMAKoIIas Cuiia Obl-
Jla HaIpaBJIeHA MapaUIeIbHO CIIOSIM YIIOKEHHOTO OSTOHA.

[Ipenen mpounoctu GeroHa mpu cxkatuu B Mlla kaxmoro oGpasma-kyba
OTIPENETSIOT 10 (hopmyIie:

CK

R :g (9.8)

riue
P — pazpymatomee ycunue npecca, H (kre);
F — mIomaas monepevyHoro cedeHus oopasua, M2 (cm?).

Benuuuna npejena npoyHOCTH MIPHU CKATUU OE€TOHA XapaKTEpU3yeTCs Cpe/l-
HUM apuMETUYECKUM 3HAUCHHUEM MPEJIEIOB MPOYHOCTH 3-X 00pa3IIoB.
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10 CTPOUTEJIBHBIE PACTBOPBI

Omnpenenenre MOABMKHOCTH, IUIOTHOCTH PACTBOPHOM CMECH M MPOYHOCTH
Ha C)KaTHe pacTBoOpa sBiseTCs 00s3aTeNbHOM IJIs BCEX BHIOB pacTBopa. Jpyrue
CBOWCTBA PAaCTBOPHBIX CMeCEW M pacTBOpa OMPENEsSIIOT B CIIydasx, MPeayCMOT-
PEHHBIX IPOEKTOM HJIU MPaBUIIaMHU TIPOU3BOJCTBA PaloT.

[TpoOb1 a1 UCTIBITaHKUSI PACTBOPHONM CMECH M M3TOTOBJICHUS 00pas3IoB OT-
OuparoT 10 Hayalla CXBAaThIBaHUS PacTBOpHOM cMecu. OOBbeM MpoObl TOMHKEH OBITh
HE MeHee 3 JI.

OtoOpanHas mpoOa mepen MPOBEICHUEM UCIBITAHUS JOJHKHA OBITH JOMOJI-
HUTENIbHO TiepeMeniana B Tedenne 30 c. McnbpiTanue pacTBOPHON CMeCH JOJIKHO
OBITH HaYaTO HE To3aHee YeM uepe3 10 MuH mocie ordopa mpoosI.

10.1 OnpenesieHue NOABUKHOCTH PACTBOPHOI cMecH

IHoaBMKHOCTH PACTBOPHOM CMECH XapaKTEPU3YETCS M3MEPSEMON B CaHTHU-
METpax TIIyOMHOM MOTPY)KEHUs B Hee ITalIOHHOro KoHyca (pucyHok 10.1).

Pucynok 10.1 — [Ipubop 11 onpenenenus NoABUKHOCTA CMECH

1 — cocyn st pacTBOPHOM cMecH; 2 — ITAJIOHHBIN KOHYC; 3 — 3a)KMMHOMN BUHT;
4 — miKana c IeIeHUSIMH; 5 — CKOJIB3AIINI cTep:KeHb; 6 — HampaBmstouue; / — qepKaTenu

[Ipubop ycTaHaBIMBAIOT HAa TOPU3OHTAIHHOM MOBEPXHOCTHU M MPOBEPSIOT
CBOOOTY CKOJIB)KEHHUS IMITAHTH 4 B HAITPaBJISIOMINX 0.

Cocyn 7 HamoJHSIOT PAaCTBOPHON CMEChIO HAa 1 CM HUXKeE ero KpaeB U yIioT-
HSIOT €€ IMyTeM IITHIKOBAHUS CTAJBHBIM CTEpKHEM 25 pa3 1 5-6 KpaTHBIM JIETKUM
MOCTYKHUBAHUEM O CTOJI, IIOCJIE YETO COCY/I CTaBSIT Ha IJIONIAIKy Tprodopa.

OcTtpuie KoHyca 3 MPUBOJIAT B COMPUKOCHOBEHHE C TTIOBEPXHOCTHIO pacTBOpa
B COCYJI€, 3aKpCIUISIOT IITAHTy KOHYCa CTOTIOPHBIM BUHTOM 8 M JIE€NAlOT MEPBBIN
OTCUET 1O IIKaJie. 3aTeM OTITyCKAlOT CTOMOPHBIN BUHT.

Konyc nomxkeH morpykatbCsi B paCTBOPHYIO CMeCh CBOOOHO. BTopoii oT-
CYET CHUMAIOT 10 IIKaje yepe3 1 MuH mocie Havaia morpy>KeHusi KoHyca.

['myOuHy MOTpy>KeHHs KOHyCa, U3MEPSAEMYIO C IMOrPEIIHOCThIO 10 1 MM,
OTIPEIEISIOT KaK Pa3HOCTh MEXKTY MEPBBIM M BTOPBIM OTCUeTOM. | TyOuMHY morpy-
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JKEHUS KOHYCa OIEHMBAIOT IO Pe3yJIbTaTaM JIBYX HCIBITAHWM Ha Pa3HbIX Mpobdax
pPacTBOPHOW CMECH OJHOTO 3aMeca KakK CpelaHee apu(METHYSCKOE 3HAUYCHHE W3
HUX M OKPYIJIAIOT. PasHMIIA B IMOKa3aTeNsIX YaCTHBIX MCIBITAHUN HE JIOJDKHA Ipe-
Boimath 20 mMm. Ecim paszHuma oxaxercs 0ombine 20 MM, TO UCTIBITAHUS CIEAYET
MTOBTOPUTH Ha HOBOM MPOOE pacTBOPHOM CMECH.

10.2 Onpenenenye NJIOTHOCTH PACTBOPHOI cMecH

IInoTHOCTH pPAcTBOPHOW CMECH XapaKTEpU3YeTCs OTHOUIEHUEM MacChl
YILUIOTHEHHO} PacTBOPHOM cMecH K ee 00beMy U BhIpaxkaercs B r/cM®. Ipu ompe-

JICJICHUN TUTOTHOCTH MCITOJB3YETCS CTAIBHOU HMUIMHAPHYCCKHN COCY]T EMKOCTBIO
1000+2 ma (pucynok 10.2).
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Pucynok 10.2 — CranpHOU NWIHHIPUICCKHA COCY/T

[lepen ucnpITaHUEM COCYZ MPEABAPUTENIBHO B3BEMIMBAIOT C MOTPEIIHOCTHIO
710 2 T. 3aTeM HaMOJHSIIOT PACTBOPHOU CMECHIO C H30BITKOM.

PacTBOpHYIO0 CMeCh YIUIOTHSIIOT MyTEM IITHIKOBAHUS CTAJIbHBIM CTEP>KHEM
25 pa3 u 5—6 KpaTHBIM JIETKUM MOCTYKUBAHUEM O CTOJI.

[Tocne yninoTHeHUs: U30bITOK PaCTBOPHOW CMECH CPE3al0T CTANIbHOW JIMHEH-
Kkoi. [IOBEpXHOCTH TIIATENIBHO BBIPABHUBAKOT BPOBEHB C Kpasmu cocyaa. CTeHKH
MEpPHOr0 COCyJla OYHUIIAIOT BJIAKHOM BETOLIBIO OT MOMABIIEr0 Ha HUX PacTBOpA.
3aTeM coCy/1 ¢ paCTBOPHOM CMECHIO B3BEIITMBAIOT C TOYHOCTHIO JI0 2 T.

[110THOCTB PACTBOPHOI CMeCH 0, T/CMS, BEIMMCISIOT 10 (GOopMyIIE:

_m-m 10.1
=000 (10.1)

rie
M — Macca MEPHOTO COCYJIa C PACTBOPHOM CMECHIO, T;
M; — Macca MEPHOTO cocyaa 0e3 cMecH, T.

[110THOCTH PacCTBOPHOI CMECH OMNPENENIOT KaK cpeliHee apupMeTHIECKOe
3HA4YCHUE PE3YJbTATOB 08YX OMPEACIICHUM IIJIOTHOCTH CMECH U3 OJTHON MPOObI, OT-
JUYAIOIIMNXCS MEXKITY o000 He OoJiee yeM Ha 5% OT MEHBIIIETO 3HAUEHUS.

[Tpu GosbilieM PacxX0oXXICHUH PE3YJIbTATOB OMPEEICHUE MOBTOPSIIOT HA HO-
BOU IIpoOE pacTBOPHOI CMECH.
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10.3 OnpenesieHue paccaauBaeMoOCTH PACTBOPHOI cMecH

PacciiauBaeMoOCTb pPacTBOPHOM CMECH, XapaKTepU3YIOIlas €€ CBS3HOCTb
IpU JUHAMUYECKOM BO3JEHCTBUH, OMPEACTSIOT IIyTEM COMOCTABJICHHS COJEpKa-
HUSI MacChl 3alIOJTHUTENS B HIDKHEH U BEpXHEH 4acTsIX CBEKEOT(HPOPMOBAHHOTO 00-
pasma pasmepam 150x150%150 mm.

JIaGoparopHasi BUOpOILIONIAZKa B 3arpy’KEHHOM COCTOSIHUM JIOJDKHA obec-
NeYMBaTh BepTUKaIbHbIE KoyieOaHus yacToTod 2900+100 B MUHYTY W aMIUIUTY-
n0#(0,5+0,05) mm. Bubpormuiomaaka A0dKHA UMETh YCTPOUCTBO, 0OeCIIeUnBalO-
niee npyu BUOPUPOBAHUU JKECTKOE KperuieHre GopMbl C pAaCTBOPOM K MTOBEPXHOCTU
CTOJA.

PacTtBOpHYI0 CMeCh YKIaIbIBAIOT U YIUIOTHSAIOT B OpMe JJIsi KOHTPOJIbHBIX
obpasmoB pazmepamu 150x x150x150 mm. [locne 3TOro ymioTHEHHYHO pacTBOP-
HYI0 cMech B (hopMe MOJBEpraroT BUOPALMOHHOMY BO3AEHCTBUIO Ha Jabopatop-
HOI BUOpoIUIomaake B TeueHue 1 MuH.

[Tocne BuOpupoBaHusi BepXHUU CiIOM pacTtBopa BbicoToM (7,5+0,5) MM u3
(dbopMbl OTOMPAIOT HA TPOTUBEHb, & HIXKHIOIO YacTh 00paslia BBITPYKatoT U3 Qop-
MBI ITyTeM OTIPOKHIBIBAHUS Ha BTOPOU MTPOTHBEHb.

OtoOpanHbIe MPOOBI PACTBOPHON CMECH B3BEIIMBAIOT C MOTPEIIHOCTHIO 0
2 T ¥ IOABEPTraloT MOKpOMY pacceBy Ha cute ¢ orBepctusimu 0,14 mm.

[Tpu MoKpoM pacceBe OTAETbHBIC YacTH MPOOBI, YIOKEHHBIE HA CUTO, MPO-
MBIBAIOT CTPYyEH YMCTOW BOJIbI JO MOJHOIO YJaleHus Bsxkyiero. [IpoMbiBKky cMme-
CH CUMTAIOT 3aKOHUYEHHOM, KOI'/Ia U3 CUTa BBITEKAET YUCTAasl BOJA.

OTMBITBIC TIOPLIMU 3AMOJHUTENS MEPEHOCAT Ha YKCTHIM MPOTHUBEHb, BBHICY-
MIMBAIOT 10 MOCTOsTHHOM Maccel nipu Temneparype 105-110 °C u B3BemmBaroT ¢
MOTPENTHOCTHIO /10 2 T.

ConepsxaHue 3amoJHUTENS B BEpXHEH (HIKHEW) 4acTsIX YIUIOTHEHHOM pac-
TBOPHO# cMecH V B IIPOIIEHTAX OMPEAETSIOT 1o popmyTe:

m
V =-1.100, (10.2)
m,
rae
M1 — Macca OTMBITOTO BBICYIICHHOTO 3allOJHUTENS W3 BepXHEW (HIKHEW) YacTu
obpasna, T;
M, — Macca pacTBOPHOM CMECH, OTOOpaHHON TIPOOBI U3 BEPXHEW (HIKHEW) 4acTH
obpa3sna, T.

[Toka3aTrenp paccianBaeMOCTH PaCTBOPHOM cmecHu [/pyc, B TPOLEHTAX Ompe-
JEJSIOT TI0 (hopMyIIe:

m,, - %-100, (10.3)

rne
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AV — abconroTHas BETWYMHA PA3HOCTH MEXIY COJCPKAHMEM 3aloJIHUTENS B
BEepXHEW U HIDKHEH JacTsax oOpasia, %;
2V — cyMMapHOe CcoAep:KaHHE 3alOJHHTENs BEpXHEH U HIDKHEH dacTei
obpasna, %.

[TokazaTenb paccioeHus ISl KaXa01W MPOOBI PAaCTBOPHON CMECH OTPEIEIIs-
10T JBX/Ibl M BBIUYUCIAIOT C OKpyTieHHeM 10 1% kak cpemgHee apupmMeTudeckoe
3HAYEHUE PE3yIbTATOB JIBYX ONPEIECICHHUI, OTINYAIOIIMXCA MEXIy co00il He 00-
nee yem Ha 20% oT MeHblero 3HaueHus. [Ipu OonbieM pacXoxaAeHUU pe3yibTa-
TOB OTIPE/ICIICHUE TIOBTOPSIOT HA HOBOM MPOOE PAaCTBOPHON CMECH.

10.4 Onpenesnenue BoAOY/AepKUBAIOLIEH CIIOCOOHOCTH
PAaCTBOPHOU CMecH

Bonoyaep:kuBaionryo cnocoOHOCTb ONPEICISIIOT MTyTEM UCIBITAaHUS CIIOS
PacTBOPHOM cMeCH TONIIUHON 12 MM, yII0)KEHHOTO Ha MPOMOKATEIbHYI0 OyMary.

BonoyaepxuBaronyto ciocoOHOCTb pacCTBOPHOM CMECH OMNPEIEIIAIOT C IO-
MolIeio puodopa (pucynok 10.3).

[Tepen ucnpitanreM 10 THCTOB MPOMOKATENHHONW OyMaru B3BEIIUBAIOT C T10-
rpemHOCTRIO 70 0,1 T, yKIaasIBaloT HA CTEKISHHYIO TUIACTHHKY, CBEPXY YKIIAIbI-
BafOT MPOKJIAJIKy W3 MapJIeBOW TKaHU, YCTAaHABIWBAIOT METAJUIMUECKOE KOJIBIIO U
ellle pa3 B3BEIIUBAIOT.

TorarensHO TIEpEMENaHHYI0 PACTBOPHYIO CMECh YKIIAIBIBAIOT BPOBEHB C
KpasMH METAJUTHYECKOTO KOJIBbIIA, BRIPABHUBAIOT, B3BEIIMBAIOT U OCTaBIOT Ha 10
MUH.

Meramyeckoe KOJbIIO C paCTBOPOM OCTOPOKHO CHUMAIOT BMECTE C Map-
JIEH.

[IpomokaTenbHy0 OyMary B3BEIIUBAIOT C MOrpemHocThio 10 0,1 r.

L 20 110 L

-
I

150 Aem 1

@150

Pucynoxk 10.3 — Cxema npubopa 1J1s1 onpeiesieHus BOA0YIepKUBaroIIei
CIIOCOOHOCTH pacTBOPHOI cMecu

1 — MeTannuyeckoe KoJbIlo ¢ pacTBopoM; 2 — 10 croeB mpoMokaTenbHO Oymary;
3 — CTeKJISTHHAS TUTACTHHA; 4 — CIION MapiieBOW TKaHH
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BonoynepxxuBaromryro criocoOOHOCTh PAaCTBOPHOM CMECH OTPEIEISIOT BhIpa-
YKEHHBIM B MIPOILIEHTaX COAEP:KAHUEM BOJBI B Mp0oOE€ A0 U MOCIE IKCIEPUMEHTA 110

bopmyiie:

V =]100-"2=M 409| (10.4)
m, —m,

TIe
m1 — Macca MIPoOMOKaTeJIbHON OyMaru J0 UCIBITAHUM, T;

mjy — Macca IMIPOMOKaTeIbHON OyMaru mocJjie UCTbITaHus, T
M3 — Macca YCTaHOBKU 0€3 paCTBOPHOM CMecCH, T;

M4 — Macca yCTaHOBKH C paCTBOPHOU CMECHIO, T.

BomoymepkuBarolyr CIioCOOHOCTh PAaCTBOPHOM CMECH ONPEICIISIOT JIBa-
JKIBI IS KaKJI0M MPOOBI PACTBOPHOM CMECH M BBIYUCIISIFOT KaK cpefHee apudme-
THYECKOE 3HAUCHHUE PE3yJbTATOB JIBYX ONPEICICHHMA, OTINYAIOIIUXCSI MEXITY CO-
0ot He Ooitee ueM Ha 20% OT MEHBIIIETO 3HAYCHUS.

10.5 OnpenesieHue NPOYHOCTH PACTBOPA HA CXKATHE

IIpoyHocTh pacTBOpa Ha CiKaTHe J0JDKHA ONpPENEIsIThCS Ha oOpa3nax-
KyOax pasmepamu 70,7x70,7x70,7 MM B Bo3pacTe, yCTAaHOBJICHHOM B CTaHAapTe
WIM TEXHUYECKUX YCIOBMSIX Ha JTaHHBIM BUJ pacTBopa. Ha Kakaplii CpOoK MCIBITa-
HUSI U3rOTaBIMBAIOT TPHU oOpasiia.

OOGpasibl U3 pacTBOPHOM CMECH MOJBUKHOCTBIO O D CM JOJKHBI U3TOTaB-
JuBaThca B popMax ¢ nogaoHoM (pucyHok 10.4) ¢ ucnoiab30BaHUEM IINaTeNs AJis
YILUIOTHEHHSI pacTBOpHOM cMecH (pucyHok 10.5).

dopMy 3amoIHIIOT PacTBOPOM B JBa CJIOS. YIUIOTHEHHE CJIOEB pacTBOpa B
KOKJIOM OTIeNeHUH (POpMbI MPOU3BOIAT 12 Hakxumamu mmatens: 6 Hascumos
BJI0JIb OJTHOU CTOPOHBI B 6 — B IEPICHAUKYJIIPHOM HAIIPABJICHUH.

CEENCE
3
0 .00

77|l |

— 0P

Pucynok 10.4 — Merannuueckas popma ¢ Mo 10HOM

/1
71
|
|
1

70,7
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Pucynoxk 10.5 — [IInaTenb s yruIoOTHEHUST paCTBOPHON CMECH

N306bITOK pacTBOpa Cpe3aroT BPOBEHb C KpasiMu (DOPMBI CMOUEHHOM BOJOM
CTaJIbHOM JIMHENKOU U 3aIJIaKUBAIOT IIOBEPXHOCTb.

OOpa3ibl U3 pacTBOPHONM CMECU MOJIBUKHOCTBIO S CM M 00Jiee U3rOTaBIIH-
BaIOT B (popMax O€3 moaI0Ha.

®opMy yCTaHaBIMBAIOT Ha KUPIIWY, TOKPBITHIN ra3eTHON Oymaroi, CMO4€H-
HOI BOJIOM, WJIM APYroil HENpokiIeeHHoW Oymaroi. Pazmep Oymaru goskeH ObITh
TaKuM, 9TOOBI OHA 3aKpbhIBajla OOKOBBIE TpaHW Kuprnya. Kupnwmum mepen ymo-
TpeOJIEHHEM JIOJDKHBI OBITh MPUTEPTHI BPYUHYIO OJMH O JIPYTOW JJid yCTpaHEHUs
pe3kux HepoBHOCTeW. Kupnud mpuMEHSIOT TIMHSHBIA OOBIKHOBEHHBIN BIIAYHO-
cThi0 He 6osee 2% u Bogonoriomennem 10-15% no macce. Kupnuuu co cinegamu
[IEMEHTAa Ha TPaHAX MOBTOPHOMY MCIOJIB30BAHUIO HE TIOJIIEKAT.

@DopMBbI 3aMOMHSIIOT PACTBOPHONU CMECHIO 32 OJUH MPHUEM C HEKOTOPHIM HU3-
OBITKOM M YIUIOTHSIOT €€ MyTEeM IITHIKOBAHUS CTAJIBHBIM CTEpKHEM 25 pa3 1o
KOHIIEHTPUYECKON OKPYKHOCTH OT IIEHTPA K KPasiM.

®dopMBbI, 3aTIOJTHEHHBIE PACTBOPHOM CMECHIO HAa THIPABIMYECCKUX BSDKYIIUX,
BBIZICP)KMBAIOT JI0 paclalyOKd B KaMepe HOPMAJIBHOTO XpaHEHHUs TIPHU TeMIIepaTy-
pe (20£2)°C u oTHOCHTENbHOH BiaakHOoCcTH Bo3ayxa 95-100 %, a dopwmsl, 3amo-
HEHHBIC PACTBOPHOW CMECHIO Ha BO3AYIIHBIX BSUKYIIMX — B TIOMEIICHUH TTPH TEM-
nepatype (20£2)°C u otHOCUTENBHOM BiaaxkHOCTH (65+10) %.

OO0pasiubl 0cBOO0XKIa0T U3 GopM uepe3 (24+2) 4 mocie yKIaJaKud pacTBOP-
HOM CMECH.

OOpa3siipl, U3rOTOBJICHHBIE M3 PACTBOPHBIX CMECEW, MPUTOTOBICHHBIX Ha
[IUTAKOTIOPTJIAHIIIEMEHTAX, MYIIIOJaHOBBIX MOPTIAHIIIEMEHTaX C J00aBKamMu 3a-
MEJUTUTENIIMA CXBAaThIBAHUSA, a TAaKXKe 00pasilbl 3MMHEH KJIaJKH, XpaHUBIIUECS Ha
OTKPBITOM BO3/yXe, OCBOOOXAIOT U3 hopM uepe3 2—3 CyT.

[Tocne ocBoOOkAeHUs U3 GopM 00pa3Iibl JOKHBI XPAHUTHCS TIPU TeMIIEpa-
type (20£2)°C. IIpu 3TOM AOJKHBI COOIIOAATHCS CIEAYIONIUE YCIOBUS: 00pa3Ibl
U3 PacTBOPOB, NMPHUTOTOBJIICHHBIX HA THAPABINYCCKUX BSDKYIIUX, B TCUECHUE TICP-
BBIX 3 CYT JOJ/DKHBI XPAaHHTHCS B KaMepe HOPMAJIbHOTO XpaHEHUs IMPH OTHOCH-
TeJlbHOU BiaxHOCTH Bo3ayxa 95-100 %, a ocraBiieecs 40 UCHBITAHUS BpeMsS — B
MOMEIIEHUH TTPU OTHOCUTEIBLHOMN BJIAXKHOCTH Bo3ayxa (65 £ 10) % (u3 pacTBOpOB,
TBEP/CIOIINX Ha BO3AyX€) WU B BOJAE (M3 pacTBOPOB, TBEPJCIOIIUX BO BIIAXKHOU
cpene). OOpasnpl U3 PacTBOPOB, NMPHUTOTOBJIICHHBIX HA BO3MYIIHBIX BSIKYIIHX,
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JOJIKHBI XPAaHUTBCA B IIOMCHICHHUU IIPpH OTHOCHUTEJIbHOM BIJIAYKHOCTU BO3ayXxa (6

+10)%.

Ilposedenue ucnvimanusn

[lepen ucnbiTaHueM Ha ckaTue (U MOCIEAYIOIIETO OMpeIeIeHHs TII0THO-
CTH) 00pas3Ilbl B3BEIMIMBAIOT ¢ MOrpenrHocThio A0 0,1% u u3MepsroT mTaHTreHINp-
KyJieM ¢ morpemHocThio 10 0,1 mm.

[lepen yctaHoBKOI oOpa3la Ha MPECC ¢ KOHTAKTHPYIOMIMX C TpaHsIMH 00-
pasia OMOPHBIX IJIMT Mpecca TIATEIbHO YAAISIOT YacTUIBl pacTBOPa, OCTaBIIKE-
Csl OT MPEBIIYIIET0 UCTIBITAaHUSL.

O0pa3zer ycTaHaBIMBAIOT Ha HIDKHIOIO IUIUTY Ipecca IEHTPalbHO OTHOCH-
TEJIBHO €r0 OCH TaK, 4TOObIl OCHOBaHHMEM CIYXKWJIM TPAaHU, CONPHKACABIIUECS CO
CTEHKaMH (pOPMBI IIPHU €0 U3TOTOBJICHUH.

Hlkamy cHIOM3MEPUTENST UCIIBITATEIbHOW MAalllMHbI WK Mpecca BbIOMPAIOT
U3 yCIIOBUS, YTO OKUAAEMOE 3HAYCHHE pa3pyILIaroUIeil Harpy3Ku JOJKHO OBbITh B
unTepBane 20-80% oT MakcuManbHON HArpy3KH, OMYCKaeMOil BHIOpaHHOM IIKa-
JIOM.

Harpy3ka Ha oOpasen JomKHa BO3pacTaTh HEMPEPHIBHO C MOCTOSIHHOM CKO-
pocteio (0,6 = 0,4) MIla [(6 + 4) krc/cM?] B ceKyHIy [0 €ro pa3pyllcHUs.

JlocTUTHYTO€ B TIpOIECCEe MCIBITaHUs 00pa3lia MAKCUMAIbHOE YCUIINE TIPH-
HUMAIOT 32 BEJIMUMHY pa3pylIalonie Harpy3KHu.

[Ipenen npo4HOCTH pacTBOpa Ha cxaTHe R BBIUMCISIIOT AJIs KaXKA0ro oopas-
1na ¢ norpemnoctsio 10 0,01 MIla (0,1 xrc/cm?) o gpopmysie:

r=F (10.5)

rIe
P — pa3pymaromias Harpyska, H;
A — paboyas mIomaas cedeHus oopasnua, cM2,

Pabouyto miomane ceyeHus oOpas3oB ONMPENEISIOT MO pe3yJibTaTaM H3Me-
peHusl Kak cpefHee apudMeTUYecKoe 3HAYCHHE TUIONIAJe ABYX MPOTHBOMOJIONK-
HBIX TPAaHEN.

[Ipenen mpoYHOCTH pacTBOpa HA CKATHE BBIYUCIISIIOT KaK cpenHee apudpme-
TUYECKOE 3HaUEHUE PEe3yJIbTaTOB UCIIBITAHUH 3-X 00pa3IoB.

10.6 OnpenesieHue cpeaHeil MIIOTHOCTH PacTBOpPa

[110THOCTH pacTBOpa OMPEACIISIIOT UCTIBITAHHEM 00pa3IoB-KyOOB ¢ pedpom
70,7 MM, U3TOTOBJICHHBIX U3 PACTBOPHON CMeCH pabodero cocrasa, TM0O0 MIACTUH
pazmepom 50x50 MM, B3STHIX U3 MIBOB KOHCTPYKIIHMI. TONIIMHA TUTACTHH JTOJDKHA
COOTBETCTBOBATH TOJIIUHE IITBA.

OOpasIel U3roTaBIMBAIOT U UCIBITHIBAIOT cepusiMu. Cepusi TOKHA COCTO-
ATh U3 TPEX 00Pa3IoB.
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[InoTHOCTH pacTBOpa OMPEACISIIOT HCHBITAHUEM OOpPAa3IOB B COCTOSHUU
€CTECTBEHHOU BJIAXHOCTH IIJTM HOPMUPOBAHHOM BJIQ)KHOCTHOM COCTOSIHHH: CYXOM,
BO3/IYIITHO-CyXOM, HOPMaJIbHOM, BOJIOHACHIIICHHOM. [Ipu ompeseneHnu IIoTHO-
CTH PacTBOpa B COCTOSIHMM €CTECTBEHHOHN BIIAYKHOCTU OOpasIlbl UCIIBITHIBAIOT Cpa-
3y K€ ToCIie UX 0TOOpa MM XPaHAT B ApPOHETPOHUIIAEMON YIIaKOBKE HIIH TepMe-
TUYHOHN Tape, 00beM KOTOPHI MPEeBBINIAcT 00BEM YIIOKCHHBIX B HEe 00pa3lioB HE
OoJiee yeM B 2 pasa.

Ilposedenue ucnvimanusn

O6beM 00pa3loB BHIYUCIISIIOT MO UX TEOMETPUUECKUM pazMepam. Pazmepsl
00pas3IoB ONPEIEISIFOT MTAaHTCHIIMPKYJIEM C MOrpenTHoCThIo0 He 6osee 0,1 mm.

Maccy 00pasioB ONpeeNIIOT B3BEIIMBAHUEM C MOTPEITHOCTHIO HEe Ooee
0,1 %.

[110THOCTE 06pa3la pacTBopa L, BHMHCIAIOT ¢ MOTPEMIHOCTHIO 10 1 Kr/m
o ¢popmyiie:

on =$-1000, (10.6)

rae
m — Macca 00pasla, T;
V — 06B&M 06pasna, cm°.

[11oTHOCTB pacTBOpa cepruu 00pPa3IOB BHIYUCIISAIOT Kak cpeaHee apudMeTH-
YECKOe 3HaUEHUE PEe3yJIbTaTOB UCIIBITAHUS BCEX 00pa3IloB CEpHUH.

[TnoTHOCTH pacTBOpa NP HOPMHUPOBAHHOM BJIAKHOCTHOM COCTOSTHUH Oppa,
KI/M3, BEIYHCIIAIOT 110 (POpMYJIE:

1+V£

Ppus = Pp _]i/(\)/o’ (107)
1+ —
100

rie

Op — IWIOTHOCTh PACTBOPa NpH BiaxkHOCTH Wy, Kre/m3;
Wy — HopMHpOBaHHAas BJIAXKHOCTh pacTBopa, %0;

W — BIa)XHOCTH pacTBOpa B MOMEHT HCITBITAHUS.

10.7 OnpenesieHue BJIAKHOCTH PacTBOpa

BraxxHOCTh pacTBOpa ONpeAestioT UCTIBITAHUEM 00pa3IoB UM MPOO, MOITY-
YEHHBIX JIpOOJIeHHEeM 00pa3loB MOCJE WX UCIBITAaHUS HA MPOYHOCTh WJIM W3BJIE-
YEHHBIX U3 TOTOBBIX U3JICIIUN UJIU KOHCTPYKIIUM.

Haubomnbimas kpynmHOCTh pa3apoOJEeHHBIX KYCKOB pacTBOpa JOJDKHA OBITh
He 0oJiee 5 MM.
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OO6pa3ubl Tpobd ApoOAT U B3BEUIMBAIOT Cpa3y ke Mocjiae 0TO0pa U XpaHsT X
B NApOHENPOHUIIAEMON YIMAaKOBKE WM T€PMETHYHOM Tape, o0beM KOTOpOW mpe-
BBIIIAET 00BbEM YJIOKEHHBIX B HEe 00pa3IoB He Oosiee ueM B JiBa pasa.

[ToaroToBiieHHbIE 00paA3IIbl UK MPOOBI B3BEIIMBAIOT U BHICYILIMBAIOT IO MO-
CTOSTHHOM Macchl mipu Temiieparype (105+5)°C.

['urcoBeie pacTBOPHI BBICYLIMBAIOT IIpu Temneparype 45—-55°C.

[TocTOSIHHOM CYMTAIOT Maccy, MpU KOTOPOM pe3ysbTaThl ABYX MOCIEI0BA-
TEJbHBIX B3BEIIMBaHUM oTiM4YaroTca He Oosee yem Ha 0,1%. Ilpu sToM Bpems
MEX/1y B3BEIIUBAHUSIMHU JIOJDKHO OBITH HE MeHee 4 .

[lepen mMOBTOPHBIM B3BEUIMBAHHWEM OOpa3lbl OXJAXKIAIOT B IKCHUKATOPE C
0€3BOAHBIM XJIOPUCTBHIM KaJbLIUEM WJIM BMECTE C CYLIWJIbHBIM IIKa()OM 10 KOM-
HATHOM TEMIIEPATYPBHI.

B3BemmBanue mpou3BoaAT ¢ morpenrHocThio a0 0,1 T.

Bnaxunocts pactBopa 1o macce Wy, B IpOLIEHTax BBIUUCISAIOT C TOTPEIIHO-
ctoio 10 0,1% mo dpopmye:

mB

w,, =M ~Me 109 (10.8)
mC

rae
mp — Macca o0pasiia pacTBOpa JI0 CYIIKH, T;
mc — Macca 00pasiia pacTBopa nocie CyIikH, T.

Bnaxuocts pactBopa no oobemy Wy B MpOILIEHTaX BBIYUCISIOT C MOTPEIl-
HocTho 710 0,1% mno dhopmyne:

w, = VuPo. (10.9)

Pr

rnae
o — IJIOTHOCTB CYyXOT'0 PacTBOpa,;
05 — TUIOTHOCTB BOJIBI, TPMHMMAaeMas paBHoi 1 r/cv®,

BnaxxnocTh pacTBOpa cepur 00pasiioB OMPENESIOT KaK CpelHee apudme-
TUYECKOE PE3yJIbTaTOB ONPEIETICHUS BIAKHOCTH OT/AEIBbHBIX 00pa30B pacTBOpa.
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10.

11.

12.

13.

14,

15.

CIIMCOK JIMTEPATYPBI

['OCT 530-2012. Kupnuu u xaMeHb Kepamuueckue. OOIMe TeXHUYECKUe
ycaoBus. @I'VII Crangaptuadopm, 2013.

I'OCT 7025-91. Kupnuy u KaMHH Ke€paMHU4YECKHME U CUJIMKATHbIE. METOIbI
OTIPEJICICHHS] BOJIONOTJIONIECHHUS, TUIOTHOCTH W KOHTPOJII MOPO30CTONKOCTH.
OI'VII Cranmaptundopm, 2006.

I'OCT P 57349-2016/EN 772-1:2011. Kupruu u 610ku. Metona onpeaeacHus
npoyHOCTH Ha cxkatue. OdunuansHoe nznanue M.: Crangaptundopm, 2017.

['OCT 125-2018 Bspxymue runcoBsie. Texaudeckue ycnous. @I'VII Cran-
naptaadopMm, 2018.

['OCT 2378-2018 Bspxymue runcossie. Metoas! ucnsitanuii. @I'VII Cran-
naptundopm, 2018.

I'OCT 310.1-76. Llementsl. Meroas! ucnbitanuii. OdunmanbHoe uznanve M.:
NIIK UzparenscTBO cTanmaptos, 2003.

['OCT 310.2-76. IlemenTsl. MeToapl ompeneieHnss TOHKOCTH momona. Odu-
uuaneHoe n3ganue M.: UTIK U3pgaTenscTBO cranaapros, 2003.

['OCT 310.3-76. llementsl. MeToabl ompeeseHUusT HOPMAJIbHON TYCTOTHI,
CPOKOB CXBAaThIBaHUSI U PAaBHOMEPHOCTU H3MeHeHUs oObéma. OduinmanbHoe
uznanue M.: UTIK U3patenscTBO ctanmapTos, 2003.

['OCT 310.4-76. LlemenTsl. MeToabl omnpeiesieHus npesena NpOYHOCTH MPU
n3rube u cxatuu. Odunuansuoe m3ganue M.: UIIK M3marenscTBO cranmap-
TOB, 2003.

['OCT 6139-2003. Ilecok st UCHBITAHUS LIEMEHTA. TE€XHUYECKHUE YCIOBUS.
M.: Toccrpoii Poccun, @I'YIT LTI, 2004. [1] EN196-1 Metoabl HCTIBITaHHIA
nemeHTa. OnpeneneHne mpoYHOCTH.

I'OCT 8735-88. Ilecok asisi cTpouTeNnbHbIX padoT. MeToabl ucnbiTanui, ['oc-
cTpout komurter, 1988.

['OCT 8736-2014. Tlecok myis CTpOUTENBHBIX paboT. TeXHUYECKUE yCIIOBUA.
Odunuansuoe nzganue M.: Crangaptuadopm, 2019.

['OCT 8269.0-97. llle6enp u TpaBuii U3 TUIOTHBIX TOPHBIX MOPOJ M OTXOIOB
MIPOMBITIUICHHOTO TPOU 3BOJICTBA JJII CTPOUTENBHBIX padboT. Metoasl dusu-
KO-MEXaHUYEeCKUX UcnbITanuil. Poccrangapt, 1998.

['OCT 25192-2012. beronsl. Knaccudukamnust u o0Iue TeXHUIECKUE YCIIO-
Busi. M.: Crarmaptundopm, 2013.

['OCT 10180-90. beronsl. Meroasl onpenesieHus: MPOYHOCTH MO KOHTPOJIb-
HBIM 00pa3Iam.
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17.
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22,

23.

24,
25.
26.

217,

['OCT 22685-89. ®opmbl 1151 H3TOTOBICHUSI KOHTPOJIBHBIX 00pa3IioB OETOHA.
TexHn4eckue ycinoBus.

['OCT 27006-86. ITpaBuna mogdopa cocrasa.
I'OCT 24452-80. betousl. MeTOABI HCIIBLITAHUH.
['OCT 23732-79. Bona niist 6eTOHOB U pacTBOpPOB. TexHUUECKHUE YCIOBUSI.

['OCT 28013-98. PactBopsl crpoutenbHbie. OOIIME TEXHUYECKUE YCIOBUA.
M.: Crangaptundopm, 2018.

['OCT 5802-86. PactBOpbI cTpOUTENBHBIE METOABI UCTIbITaHUK. M.: Cranaap-
TuHpopM, 2018.

['OCT P 57338-2016/ EN 1015-11; 1999+ A1:2006. PacTBOpEI CTpOHUTETH-
HbIC JUISI KAMEHHOW KJIaaku. Meron ompeaeneHusl mpeaena NpPOYHOCTH Ha
cxkatue u u3rud, M.: Crangaptundopm, 2017.

['opuakos I'.U., baxxenoB FO.M. Crpoutenbasie matepuansl. M.: Ctponns-
nat, 1986.

JomoxkeeB A.I'. CtpourenbHble MaTepuansl. M.: Beici. mkosa, 1989.
Xureposud M.U. u ap. CtpoutensHbie matepuansl. M.: Ctpoitursnar, 1970.

[MIupokopoarok B.K. MarepuanoBenenne. TexHOJIOTHS KOHCTPYKIIMOHHBIX
cTpoutenbHbIX MatepuaiioB. Kpacnonap: KI'AY, 2007.

[MIupokopoxarok B.K. u np. Marepuanosenenne. CTpoUTEIbHBIE MAaTEPHUAIIBI.
Jlabopatopnsriit npaktukym. Kpacuonap: KI'AY, 2010.
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MATEPHAJIOBEJAEHUE U TEXHOJIOT'UAN
KOHCTPYKIIMOHHBIX MATEPHUAJIOB

Memoouueckue yxazanusi
K 8bINOJIHEHUIO IA00PAMOPHBIX (NPAKMU4ecKux) pabom

CocraBurenu:
IlanosasioBa Mpuna Hukosaesua
Homxenko Exarepuna HukomaeBHa
be3yriosa Exarepuna BssuecimaBoBHa

dopmar 60 x 84 /1.

Tunorpadus KyGaHckoro rocyapcTBEHHOTO arpapHOT0 YHUBEPCUTETA.
350044, r. Kpacuonap, yi. Kaimauna, 13

1N



