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Mpeancnosuve

NHxeHepbl CTPOMTENbHBIX CleuuanbHoCTel AO/MKHbI NMEeTb XOpOoLy MaTe-
pranoBeAyeckyld NMOAroToBKY. 3HaHMe CBOWCTB mMaTtepuasnoB, pauuoHasbHoe Mnpu-
MEHEHVe UX B CTPOUTENbCTBE MO3BOJIUT FPaMOTHO U KAYEeCTBEHHO MPOEKTMPOBaTh,
CTPOUTb 1 3KCNIyaTMpOBaTh 34aHUSA Y COOPYXEHWUS PA3NIMYHOTO Ha3HAYEHWS.

ONns [OCTMXEeHMA BbICOKOTO YPOBHA 3HaHU yyebGHON nporpamMmoi Kypca
«CTpouTenbHble MaTepuanbli» NpefycMOTPEHO BbINOSIHEHWE 1abopaTopHbIX
paboT, Ha KOTOPbIX CTYAEHTbl yyaTca paboTaTb C HOPMATMBHLIMWU LOKYMEHTa-
MW, NPOBOAAT UCNbITAHNA OCHOBHbIX CTPOUTEJ/IbHbLIX MaTepuasoB C Le/ibo on-
pefeneHns nx BaxHeWWmnX XxapakTepucTrK n oLeHkn kavyecTsa. K BbINOSTHEHWIO
nabopaTopHbIX paboT CTyAeHTbl A0/KHbI NpUCTynaTbh TO/IbKO NOCA€e U3yyeHus
COOTBETCTBYIOLWMNX BONPOCOB NO Y4e6HMKY, NEKLMOHHOMY maTepuany u MeTo-
aunyeckoii nutepatype. Mpu paboTe B nabopatopun yvauwmecss 06s3aHbl Bbl-
NOMHATbL TpeboBaHMUA TEXHUKM 6e3onacHOCTM M paboTaTb C 060pyAOBaHNEM B
COOTBETCTBUU C MHCTPYKLMEN MO ero akcnayatauuu.

1 ObWMWE BOMPOCHLI OPTAHU3ALNN IABOPATOPHbIX
NCMbITAHNN CTPOUTE/NbHBIX MATEPUAIOB

1.1. 3amepuTtenbHaa TeXHUKa

Ana vcnbiTaHns CTPOUTENbHLIX MaTepuanoB UCMOMb3YHTCA pas3MyHblie
TexHN4yeckne cpeacTsa, MMelLW e HOPMUPOBAHHblE METPOJSIOTMYeckme CBOIA-
ctBa. CpefcTBa M3MepeHuii A4ensaT Ha Mepbl U M3MepUTeNbHble NPMoopbI.

Mepa — cpeacTBO M3MepeHus, npefHasHauyeHHoe AN Bochnpou3Bege-
HVA PU3MYECKOn BENNYMHBI AaHHOTo pasmepa.

M3mepuTenbHblli Npubop — cpeacTBo M3MepeHus, npegHasHayeHHoe Ans
N3MepeHus, aHanusa u npeacraBaeHns nHopmMauuy B onpeseneHHoM BUAE.

OCHOBHble MeTpoJioruyeckne nokasaTenu NpPUOOpPOB: MeHa [JeneHuns
LIKanbl, Ha4yasbHOe N KOHEeYHOe 3HauYeHne LKasbl, NOTPeLHOCTN N3MEPEHMNIA.

LieHa geneHus wkanbl fo/MKHa obecneuynBaTtb MU3MepeHWe 3afaHHOl Be-
NINYNHBI C 3aaHHOl TOYHOCTbLIO, Mpeaen M3MepeHuit no wkane npubopa A0n-
XEH He MeHee, YyeM Ha 1/3 npeBbiwaTb 3HaYeHNEe N3MEePAEMON BENYMHDI.

MorpewHocTb N3MEpPEHN — OTK/IOHEHWE pe3ynbTaTa U3MEpPEHUii 0T uc-
TUHHOTFO 3HA4YeHus M3MepsemMoil BenuuuMHbl. PasnnuyalT norpewHocTb abco-
NIOTHYI0, BbIPpaXXaeMyl B eAuHMLaX M3MepsemMoi BesIMUYUHbl, U OTHOCUTENb-
Hyl0, NpeacTaBnsaLWylo coboil oTHOweHne abCcoMOTHON MOrPeLHOCTN K 3Ha-
YEHWI0 N3MepseMON BennuuHbl. CpefcTBa M3MepeHuii BbiGMpalwT Tak, 4ToObI
nx gonyckaemas norpewHoCTb B 3apaHee YyCTaHOBJ/IEHHbIX YC/ZIOBUAX NMpumMme-
HeHWs He MpeBblllana NorpeLwHoCcTn, YCTAHOB/IEHHOW CTaH4apTOM WX TeXHU-
YeCKMMW YCNOBUSAMUN Ha AaHHbI BUA U3MEpPeHns matepuana.

OCHOBHble Npubopbl 1 060pyAoOBaHME, MPUMEHsIEMble A8 UCMbITaHui
CTPOUTENbHBLIX MATEpPNasos.

TexHuyeckne KOpoMbIC/I0Bble AByX4allleyHble BECbl n306paxeHbl Ha puc.
1.1. Ha kopombicne 1Ha npusamax nogBelweHbl 060iMbl 2, COEANHEHHbIE TAra-
Mun 4 ¢ yawkamu 6. Mepen HayasioM B3BELWMWBAHWUSA MPOBEPSOT BECbl U NPU He-
06X0AUMOCTM WX perynupytoT. [o 3Toro BMHTamMu 7 ycTaHaBnmBalT oTBec 12
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CTPOro nepneHankynapHo. 3artem, OTKPbIB appeTup 9, NpoBepsAlnT ypaBHOBe-
LUEHHOCTb BECOB: CTpe/lIka HEeHarpyXeHHbIX BECOB [0J/KHA yKa3blBaTb Ha HYy-
nesoe genexHune wkanbl 10 uam oTKNOHATLCA (konebaTbCsA) OT HEro Ha paBHble
pacctosHuA. Ecnn aTo ycnoBue He BbINOMHAETCA, TO nepemMelieHnem (Bpawe-
Huem) rpysoB 3 cTpenky 11 npuBOoAsAT B Hy/eBOe MosioxeHne. B Hepabouem
COCTOSAHUM KOPOMBbIC/IO BECOB BCerga [0J/DKHO OblTb YCTAHOB/IEHO Ha OMopbl
NMOBOPOTOM PYyKOATKM appeTmpa 9.

TexHu4yeckne KOPOMbIC/IOBble BECbl BbiMyCcKalT ABYyX knaccos: 1-ro (ma-
pok BAT-1 «kr, BAIT-KOkr-1, BAT-20kr-1 n BJ/IT-50kr-1 ¢ norpelHoCcTb0 B3BELLN-
BaHMA cooTBeTcTBEHHO 10, 50, 100 1 200mr) u 2-ro (mapok BNIT-200r, BAT-1 kr,
B/IT-5Kr ¢ NOrpewHoCcTb0 B3BELWNBAHNA COOTBETCTBEHHO 50, 100 n 30mr).

Puc. 1.1. TexHNn4yeckme KOpOMbICNOBbIE ABYyXYalleyHble BEChl
1- kopombicno; 2 - oboiima; 3 - rpysbl;
4 - T4rn; 5- pasHoBecChHl; 6 - YallKku,
7 - BUHTHI; 8 - cTaHuHa; 9 - appeTtup;
10 - wkana; 11 - cTpenka; 12 - oTBec;
13 - B3BelMBaeMblii matepuan.

VicnbiTaTenbHas malinHa gna onpegeneHvs npegena npovyHoCcTU Npu
n3rnébe MMM-100 nso6paxeHa Ha puc. 1.2. MawumHa MWWN-100 cocTouT u3
ABYX OCHOBHbIX 4acTel: cTaHuHbl 1 1 Kopombicnia 2. Ycunave, co3jaBaemoe
rpysom 9, nepemewawwmumecsa no Hanpasnatwwum 10 kopombicna, nepegaeTcs
nocpefCcTBOM PblYaXHOW cucTeMbl Ha 3axBaTbl 12. MonoxeHne rpy3a Ha Kopo-
Mbicne, onpefensiolee BeNMYNHY NMPUNOXEHHOW Ha obpasew, Harpysku, duk-
cupyeTcs cyeTtumkom 13, ykasbliBalwLWWM BEWYMHY HanpshkeHus wusrmoda. MMe-
pemMelleHne rpysa OCYL,ECTBAAETCA 3I/IeKTpoABUTaTENEM Yepe3 pefyKTop 7 1
XxopoBol BUHT 8. Mpu n3rnbe 6anouvkm cevyeHnem 40x40 mm Ha nposete 100
MM COOTHOLIEHUE MexXAy ycunmem, AeiCTBYKLWNM Ha 3axBaTax, U HanpsKeHu-
eM n3rnba (nokasaHvem cyeTyuka) cnepgywuiee: P cooTBeTcTByeT 4,267 0. lNo-
CTOAAHHasA CKOPOCTb Harpy>XeHus noffepxuBaeTcs LEeHTPOOEeXHbIM pPerynsarto-
pom 14, perynupylowmnm CKOPOCTb BpalleHna 3fiekTpoaBuratens.



Puc. 1.2. NicnbiTaTenbHasa mawuHa MNN-100
1- cTaHuHa; 2 - KOpoMbICNO; 3 - 6OKOBMHA; 4 - wWaliba; 5- amopTusartop;
6 - anekTpogBuratenb; 7 - peAykTop; 8 - XO[40BOWN BUHT; 9 - rpys;
10 - HanpaBnawwwme; 11 - pbiyar; 12 - 3axsar; 13 - cyeTywuk;
14 - ueHTpobeXHbIli perynatop; 15 - pykosiTka ynpaB/ieHuUs;
16 - wnunbka; 17 - pblyar nepeknawyaTens; 18 - perysnpoBOYHbIi rpys;
19 - BuHT 3axBarta; 20 - cTpenka; 21 - wkana.
MmapaBnAnyeckuin  Mpecc, npUMeEHsIeMblii  Assi  UchbiTaHWs 06pas3uoB
CTPOUTE/IbHbIX MaTepunasnoB Ha cxkaTtune, nsobpaxeH Ha puc. 1.3.

Puc. 1.3. T'mgpasnunyecknini npecc
1- unnuHap; 2 - NOpPWeEHb; 3 - HWKHASA onopHasa nauta; 4 - obpasel;
5 - BepxHAA onopHasa nauta; 6 - KOMOHHLI; 7 - TpaBepca,
8 - ynopHbIii BUHT; 9 - maHomeTp; 10 - Hacoc; 11 - 6a4ok gnsa macna.



LTaHreHNHCTPYMEHT bl — WHCTPYMEHTbI 418 M3MEpPEeHUs U pasmeTKu,
B KOTOPbIX MOBbIWEHHAA TOYHOCTb U3MEpPEeHWs AOCTUraeTcs WCMONb30BaHUEM
crneymanbHOro npucnocobsieHns — HoHumyca. OCHOBHOI BUA, LUTAHTEHUHCTPY-
MeHTa — wTtaHreHunpkynm (FOCT 166-80)

LWTaHreHunpkynb (puc. 1.4) npeactaBnseT coboi wWTaHry 1, Ha KOTOpyH
HaHeceHa wWkana c ueHoh geneHusa 1 mm. C of4HOI CTOPOHbI LWITaHra 3akaH4yu-
BaeTCs HEeMoABWXHON M3MepuTenbHON rybkoin 2. BTtopas nogsmxHas usmepu-
TenbHas rybka HaxoguTca Ha pamke 3, ckoNb3swei no wraHre. Pamka mMoxeT
O6bITb 3akpenseHa B /0O60M MOMOXEHWM BUHTOM 4. Ha pamke pacnonoxeHa

wkana, HasbiBaemMas HoHuyc 5. LUTaHreHuMpKynm moryT 6biTb CHabXeHbl rny-
6uHomepom 6 (puc. 1.4).

Puc. 1.4. WTaHreHunpkynb ¢ rnybuHoMmepom
1- wrtaHra; 2 - ry6ku; 3 - pamka; 4 - BUHT; 5- HOHMyC; 6 - rnybuHomep.

1.2. CtatucTtmyeckas obpaboTka pe3ysibTatoB
ncnbiTaHWm
Mpn nNpoBefeHNN WCMbITAHUIA CTPOUTENbHBLIX MaTepuanoB TpebyeTcsa cTatu-
cTnyeckass obpaboTka NOMyYeHHbIX pe3ynbTaTtoB, NpoBepsieTcs AOCTOBEPHOCTb MO-

NYYEeHHbIX AAaHHbLIX, OLEHWBAETCS TOYHOCTb M3MEPEHMs. Yalue BCero onpeaensior
cnegpytolme nokasaTesnu:

s cpefHee apumeTnyYecKoe 3HaUYeHMe paccMaTpUBaEMbIX CayvaliHbiX
BE/INYNH:

rae Xi— pesynbTaTbl, NOJIyYEHHbIE NPU UCMbITAHUM 06GPa3L0B;
Nn— YUCNO UCNbITAHUNA.

e cpefHee KBaApaTUUYHOE OTK/IOHEHME:
1(x,-x)2

6 = (1.1
n-1

e KO3(h(PMUMEHT Bapuauumn, xapakTepusywuwuii M3MeH4YMBOCTL paccmart-
puBaeMoro npusHaka:

c v o= — (1.2

* OLLEHKY N3MEPSEMON BETNYMHBI:
X=x%5 (1.3)



1.3. OT60p Npob

Mpn onpefeneHnn kavyecTsa U TEXHUYECKUX XapakKTepPUCTUK CTPOUTENb-
HbIX MaTepuanoB W W3Aenuii, UcnbiITaHWAM NoABepraeTcs Mulb HebOosbluas,
crneunanbHo oTobpaHHas 4yacTb MarTepuana. B cTtaHgaptax Ha matepuanbl U
n3gennsa obsasaTenbHO yKasbiBalOT MeToabl oT6opa M 06bEM Npob (BbIGOPOK)
OT KaXAOoW mapTum maTtepuana, a Takxke pasMepbl napTun martepuana.

MeTopn kBapToBaHus. [lucnepcHole martepuasbl TuiatesibHO nepemMeLun-
BalOT M HacbinalwT B BUAE KOHyca. KOHyC 3aTeM pa3paBHMBAIOT B BUAE Kpyra
TonwmHoit 1...10 cm 1 pasgenswoT A4BYMSA B3aMMHO MEPNEHAUKYISAPHbIMUK pas-
pe3amMu Ha 4yeTbipe OAMHAKOBbIE 4YacTu. Jllo6ble ABe NPOTMBOMOJIOXHbIE YacTu
oTbpacbiBaloT, a OocTaBlIMEeCA YeTBepTW CHOBa TL,ATE/NIbHO MNepemMelmnBatoT,
hopMUPYIOT KOHYC U Moc/iefoBaTe/IbHO NPOLO/HKalT KBapToBaTb A0 MNosyye-
HuA Tpebyemoro o6bvéma npobbl (puc.l.5).

Puc. 1.5. OT60p Nnpo6 mMeToL0M KBapTOBaHUSA

Ha oTo6paHHyl0 npo6y cOCTaBNAT YYETHYI KapTOuKy, B KOTOPOW yka-
3bIBAlOT cnefywoline ceefeHus: HauMeHoBaHue martepuana, gaty otéopa npo-
6bl, MecTo oT6opa npobbl, BUA YNakoBKK W T.4.

2. OCHOBHbIE CBOVCTBA CTPOUTE/IbHbIX MATEPVANOB

CBoiicTBa MaTepnasioB — 3TO MokasaTesiv, C NMOMOLLbI KOTOPbIX MOX-
HO OLEHUTb B3anmopAelicTBMe matepuana C OKpyXatwlieih cpefoi, ero npuroa-
HOCTb And pa60TbI B KOHKPETHbIX YC/T0OBUSAX. B cooTBeTCcTBUMU C Xapaktepom
BO3JelicTBMA Ha MaTepuasn, cBolicTBa AeNAT Ha (PU3nNUYeCKne, MexaHuyeckme u
Xumuyeckme. OCHOBHbIMW Ha3biBAlOTCA CBOWNCTBA, OAWHAKOBO BaXHble AN
BCEX CTPOUTENbHbLIX MaTepuanos (NI0THOCTb, NPOYHOCTL), CNeunanbHbIMU Ha-
3bIBAKOTCHA CBOWCTBA OLEHMBaWLWMe MPUTOAHOCTbL MaTepuana ans paboTbl B
cneynanbHbIX YCNOBUAX (OrHEYNnoOpHOCThL).

2.1. OCHOBHble PU3NYECKUNE ceoiicTe>» MaTEpPUaia

2.1.1. MNoTHOCTbL MaTepuana
MNOTHOCTLIO Ha3blBaeTCcA macca efuHuubl 06béMa matepuana. YUtobbl
BbIYNCAUTL MNOTHOCTL P (Kr/M2), Ha[O0 3HaTbL ero Maccy (kr) u1 06bLém (M3):

+
P=~, 2.1

rae m — macca marepuana, kr
V — o06bEM maTepuana, m3.



OnpegeneHne NCTUHHOM NNOTHOCTMU
WcTUHHAsA MIOTHOCTb P — MJIOTHOCTbL BELLECTBA, M3 KOTOPOIo COCTOUT
matepuan, T.e. Macca eAuHuLbl 06bEMa 0AHOPOAHOrO MaTepuana B abcostoT-
HO MJIOTHOM COCTOSIHUM, T €. 6e3 yuéTa nop, TPewuH, NycToT:

°
P=7T, 2.2)
va

rae — macca marepuana, K.
Va- abconTHbIN 06bEM MaTepuana, m3.

UTo6bl OnpeaenuTb UCTUHHYK MIOTHOCTb, UCMLITYEMbIA MaTepuan fomKeH
ObITb B @OCOMIOTHO NJIOTHOM COCTOSAHUU (T.e. 6€3 nop 1 nycTtoT). Ana aTtoro mare-
puran TOHKO naMmenb4yarwT Tak, 4YTObBbI Kaxaas 4actuua He nmesna BHyTpu cebsi nop.
Mi3amMenbyYeHHbIi MaTepruan NpocenBarT yepe3 CUTO C pasmepom oTeBepcTuin 0,2
MM, ¥ BbICYLIMBAIOT B CYLUW/IBHOM LWKady A0 NOCTOAHHON macchl. [lo npoBefeHus
UCMbITaHWI MaTtepuan XpaHAaT B 3KCMkaTope, YTOObl MOPOLIOK He BAUTaN BRaru u3
BO3ayxa. VICTUHHYIO NJIOTHOCTbL ONpeaensatoT NMKHOMETPUYECKUM CNoCco6oM um ¢
nomowbio npubopa fe Watense.

MaTepuanbsl ©n o060pyfoBaHWe: WCMbITYEMbIi MaTepuan; XWAKOCTb,
WHEPTHas K UCMbITYeMOMY mMartepuasny; nukHomeTtp (unm npubop Jfle Wartenbe);
BECbl TEXHUYECKME; BOPOHKA; PuabTpoBasibHasa bymara.

BbinosnHeHne paboTbl. MukHomeTp (npuGop Jle LUaTenbe) HanonHAWT
XWAKOCTbIO, MHEPTHOWN K UCNbITYEMOMY MaTepuasny, HanosHAKT A0 HUWKHEWR Hy-
neBoi 4epTbl. BepxHW 4YacTb BbITUpPAT (UAbTPOBasIbHON 6ymaroin. W3
npeABapuTesibHO NOATOTOB/IEHHOINO Martepuasa OTMEpPSAOT Ha TEXHUYECKUX Be-
cax HaBecCKy Cc To4yHocTbio fo 0,01 r. B3BeleHHY MOpLMIO MOpOLLKa MnocTe-
NEeHHO BCbINalT B MMKHOMETP Yepe3 BOPOHKY, NoKa YPOBEHb XUAKOCTU He AocC-
TUTHET BEpXHen yepTbl. AN ypaneHua Bo3gyxa NMKHOMETP NMoBOpaynBaloT BO-
KPYyr BepTukanbHoi ocu. OCTaTOK Mopolka B3BELWMBAKT C TOYHOCTbIO 0,01 T.
WCTUHHYI0O MNIOTHOCTb BbIYUCNAOT MO POPMYye:

raoe m-— macca marepuana 0 UCNblTaHus, T,
T, — Macca octatka marepuana, T;
V — 06BbEM XMAKOCTU, BbITECHEHHON MaTepuasnom, cm3.
McnbiTaHnA BbINOMIHAKT ABaX[bl, PacXoXAeHne He AO0J/IKHO NnpesblaTtb
0,02 r/cm3. Mpu 601blWEM pacxXoX[eHUW BbIMOHAT ewé o4HO onpefesieHne
1 NpUHMMAIOT cpefHee apumeTnyeckoe ABYX 6AMKANLLINX 3HAYEHWIA.

Tabnuua 2.1.
OnpepgenexHne UCTUHHOW NIOTHOCTK

Matepunan — ... , XUOKOCTb—M... .
MokasaTtenb Ne ncnbiTaHuii
1 2
Macca......coeueenes 00 UCNbITAHWRA, T, T
Macca oCcTaTKa.....cccoeenenn ,AH T
O6BbEM.......... BbITECHEHHOM................ V, cm3
MNCTUHHASA NAOTHOCTb .covvviveeeeeeeeeeevenenens pn, kr/m3
CpepgHee 3HaYeHUE UCTUHHOW NNOTHOCTMU....... P., KF/M3



OnpepfeneHne cpegHeit N10THOCTH

CpefiHAS NNOTHOCTbL O- - Macca efuHuLbl 06bEMa matepuasna B eCcTecT-
BEHHOM COCTOSIHWW, T.€. C mopamMu 1 NycToTamu.

CpefiHAs M/IOTHOCTL 3aBUCUT OT B/IAXXHOCTU maTepuana, no3Tomy A1 Kax-
[Oro Marepuana HOpMaTUBHbIE AOKYMEHTbl yCTaHaBMMBAIOT BJ/IAXHOCTb, MPU KO-
TOpoli onpegensieTca ero NAOTHOCTb. o BeNuunHe cpefHeil NIOTHOCTU OLEHMU-
BalOT Apyrue CBOWCTBaA Matepuana, Maccy CTPOUTESIbHbIX KOHCTPYKUui. MeTopg
onpegeneHns cpefHein NNOTHOCTM 3aBUCUT OT reomeTpnYeckoin hopmbl obpasua.

I. O6pa3ubl maTepnana nNpaBULHON reoMmeTpuyeckoin ®opmel,

Mpy “cnbITaHMM NOPUCTbIX MaTepuasoB pebpo Kybuuecknx o6pasyoB 4O/KHO
6bITb He MmeHee 10 cm, AnameTp M BbiCcOTa LUINHAPUYECKNX 06pasLoB - He MeHee 7
CM; MPU UCMbITAHWM MI0THBIX MaTepuasioB pasmMmepbl 06pasLoB [0/KHbl ObITb, COOT-
BETCTBEHHO, HE MeHee 4 CcM.

Ecnv HopmaTuBHble LOKYMEHTbl npejycMaTtpuBaloT onpegesneHne nnaoT-
HOCTU B CyXOM COCTOSIHUW, o6pasel npegBapuTelbHO BbICYLWMBAKOT B CyLWU/b-
HOM wWkady npu t=105... 1KO'C O NOCTOAHHOW Macchl.

MaTepuanbl n obopygoBaHue: obpasubl MaTepuasnoB, U3MepuTesbHas
NnHelka (MU WTaHTeHLMPKYb), TEXHUYEeCKne un uucgepbaaTHble BeChI.

BbinonHeHne paboTbl. MpegBapuTensHO NOATOTOB/IEHHbI 06pa3el, MaTe-
prana B3BelwMBaloT ¢ norpewHocTbio 4o 0,1 r (npn macce ob6pasya fo 500 r) u He
6onee 1r1 (npu macce 6onee 500 r). O6bLEM o6pasua onpeensAnT C NOMOLLbIO
N3MEepUTEsIbHON NIMHEKN (TOYHOCTb 1 MM) MU WTaHreHuMpKynem (ecnu pasmepsl
MeHee 100 mMMm) ¢ ToyHOCTbO 0,1 mm. MMpu n3mepeHun ob6pasuoB B hopme Kyba
Ny napannenenunega Kaxayt rpaHb U3MepsoT B Tpex mecTtax (cm. puc. 2.1, a).
OKOHYaTeNbHbIN pasMep Kaxpon rpaHu (a, B, C) BbIYUCASIOT Kak cpegHee apug-
MeTuyeckoe Tpex namepeHuii. O6bLEM paccumTbiBalOT No opmyne:

V=aebec (2.4)

Mpu BbluMCNeHUNn 06bEMA UMNMHAPUYECKOro obpasua, M3MepsAlT ero
BbICOTY 1 gunametp (puc. 2.1, 6).

O6BEM ynnuHgpa:

h, (2.5)
roe: n=314



Tabnuua 2.2.
OnpegeneHune cpefHein N1OTHOCTM 06pa3L0B NPaBU/ILHOW reOMeTpPUYEeCcKoi

dopmbl
HaumeHoBaHne O6bEM ob6pasya V, M3 Macca obpas- CpepfHas nnot-
mMartepunana a, m b, m cC, M ua T, Kr HOCTb PC, KI/M3

Il. O6pasubl MaTepuana HenpaBW/bHOW reomeTpruyeckoli ®opmbl.

CpefHIol NI0THOCTL 06pa3L0B HenNpasBW/IbHON reomeTpuyeckoi hopmel
onpeaensaT MeTOAOM [UMAPOCTATUYECKOTO B3BELWMBAHUA WA C MOMOLLbIO
ob6bEMOMepa.

MaTepuanbl 1 o6opyfoBaHMe: o6pasuybl UCMBITYEMbIX MaTepuanos, Be-
Cbl TEXHUYECKUE, MEPHbIA LUANHAP, CTEKNAHHBIN CTakaH, 06bEMoMep.

BbinonHeHne paboThl. MNpenBapuTenbHO NOATOTOB/IEHHbLIA U BbICYLUEH-
HbI 4O NOCTOSAHHOW Maccbl o6pasey B3BeWNBAKT C TOYHOCTbLIO A0 0,01 1 un 3a-
TeM nomew,arT B COCYyA C BOLOWN Tak, 4TOObl ypoBEeHb BOAbl Obia1 Ha 20-100 MM
Bbllle MOBEPXHOCTU MaTepuana. Ob6paslbl BblAepXusalT B BOAe A0 NOJIHOMO
3ano/IHeHUA BOLOW OTKPbITbIX MOP U MUKPOTPELWUH. B aTo Bpems nogrotaBnu-
BaloT K paboTte o6bémomep. [NA 3TOr0 ero ycrtaHas/MBalOT Ha FOPU30HTaSb-
HY0 MNOBEPXHOCTb W 3aMO/IHAKT BOAON HECKOJIbKO Bblle C/IMBHON Tpybkn. Ko-
raa creyeTt M36bITOK BOAbl, MOA KOHel TPpybku MOACTABASAIOT MEPHbIA LUANHAP
UNN NpegBapuTesibHO B3BELUEHHbIN cTakaH.

HacblLeHHbI BOAO/ o6pasel, BbIHMMAIOT M3 cocyAa C BOAON, 06TUpaloT MAr-
KOl B/I@XXHOW TKaHbl M NMOMeLLalT B NMOATOTOB/EHHbI 06bEMOMep. Mpu norpyxe-
HUM 06pasua M36bITOK BOAbI BbiITEKAET Yepe3 C/AMBHYK TPYOKY B MEpHbIA LUAMHAp
(nnn B cTakaH). Korga ncreyeHve XXUAKOCTU MOJSIHOCTbIO MPEKpPaTuTCs, C NOMOLLbIO
MEPHOro UuAnHApa onpeaensioT 06bEM BbITECHEHHON XUAKOCTU (UM B3BELLMBAOT
CTakaH), KOTOpblii COOTBETCTBYET 00bEMY o0b6pasua matepuana. CpefgHiow MaoT-
HOCTb OnpeaenstoT no gopmyne (2.1).

Tabnuua 2.3.

OnpegeneHne cpeaHeli NI0THOCTM 06pa3L,0B HENPaBUILHOI hopMbI.

O6béMm BbITEC-

HeHHOW BoAabl VB
cm3

HavnmeHoBaHue Macca obpasua
mMaTepuana T, T

CpepHsas nnort-
HOCTb pc, r/cmM3

[aHHbIi cnocob onpegeneHvs cpedHeli N0THOCTA MOXHO NPUMEHSITb TOSb-
KO Ana 06pasuoB MNAOTHbIX MaTepuasnoB. BbiCyleHHbI 06pasLbl NOPUCTLIX MaTe-
pvanoB B3BeLMBAOT, NapadUHUPYIOT, ele pa3 B3BELIMBAKT, onpefenswT wux
06bEM C nomoLbio 06bEMOMEPA, onpeaensaT 06bEm napadumHa no opmyse:

K = , (2.6)
P,



r4e mn, me— COOTBETCTBEHHO Macca o6pasua NokpbIToro napauHOM U B Bbl-
CYLIEeHHOM COCTOSIHUU, T;
pn— nnoTHocTb napadguHa (0,93 r/cmI.
CpepfHsAs NAOTHOCTbL onpefenseTcs no opmyne:
P (2.7)
Y.-y.
roe VB— 06bEM BOAbl, BbITECHEHHOW 06pasLoM, cM3.

MeTopA rmapocTaTUYeckoro B3BeLlMBaHus

MaTepuansl n obopyaoBaHue: ruapoctTaTuyeckne BecCbl, TEXHUYECKUE Be-
Cbl, COCY[, A/15 HacCblLEeHNss BOAON, 06pasLbl MaTepnasnos, Yacbl, MArkas TKaHb.

BbinonHeHne paboTbl. [MOArOTOBAEHHbIN BbICYLWEHHbIW 40 MNOCTOSIHHOM
mMaccbl ob6pasel, B3BeLUMBAOT HA TEXHUYECKMX Becax, a 3aTeM HachbllaloT BOON B
TeyeHue 2-4 yacoB [0 MOJIHOrO 3aMoJ/IHEHUSA MOP U MUKPOTPELLMH. YPOBEHb BOAbI
B CcOCyAe [0/DKeH 6biTb Ha 20 MM Bbille MOBEPXHOCTU maTepuana. HacbiweHHbI
o6pasel, U3BeKalT 13 BOAbl, MPOTUPAIOT B/IAXHOW MATKOM TKaHbO 1 B3BELIMBAIOT
(cHavyana Ha BO3gyxe, 3aTeM - Ha rmgpocTaTuyecknx Becax B Boge).

CpepH N0THOCTL pc (r/cM3) BbIYMCAAKT NO hopmye:

p,m T HPHoOI (2.8)

raoe T — macca cyxoro obpasua, T;
T/ - Macca HacbllWweHHOro obpasua Ha BO3gyxe, T;
T2- macca HacblluleHHoro o6pasua B Boge, T;
PHO - NNOTHOCTb BOAbI, F/CM .
C nomoublo rmapocTaTMyecknx BeCcOB MO MeToAuKe, ONMUCaHHOW Bbile,
onpefensT CpefHIol0 NIOTHOCTL 06pasLoB, NnapatnHUPYs KX, a He Hacbllwas
BOJOA.

Tabnuua 2.4.
3HaYyeHUs NAOTHOCTEN HEKOTOObIX CTPOUTE/IbHbIX MaTeprnanos
HanmeHoBaHne matepuana McTnHHasa nnot- CpepHaa nnort-
HOCTb, Kr/M3 HOCTb, Kr/M3
1 2 3
1. Cranb 7800-7850 7800-7860
2. LlemeHT ~ 3100 1100-1350
3. [lpeBecrHa COCHbl B BO3[YLUHO-CYXOM 1540 390-600
COCTOSAHUN

4. Fa66po 2900-2920 2830-2880
5. Fpanut 2700-2750 2580-2700
6. Ty BynKaHU4eCKuii 2600-2800 900-2200

7. MoponnacTel 1300-1400 20-50

8. Kupnuy kepammyecknii 06bIKHOBEHHbIN 2600-2700 1600-1800
9. Kupnuy kepaMumyeckunii nyctoTenblii 2600-2700 1200-1400
10. BETOH TSAXeNbliA 2600 2200-2600
11. BeTOH fiYeuncTbIit 2600 250-1200
12. lpeBeCcHO-BOIOKHUCTasA nauTa 1500 200-400
13. Mpamop 2600-2800 2700-2800



2.1.2. NlopucTOCTb

MopucTtocTb - CTENEHb 3ano/iHeHUs o6bEMa maTepuana nopamu.
MopnCTOCTb BLIYUCAAIKT B J0/IAX €4UHULbI:

T T
nrysrry*xm J1 . x1&., (2.9)
\Y T p
P.
rne Vv — 06bEM MaTepuasa B eCTECTBEHHOM COCTOSIHUU, CM3;
P,
V, =— — 06bEm maTepnana B abCoOMIIOTHO NJIOTHOM COCTOSIHUK, CM3;
p
pc, p — COOTBETCTBEHHO CPefHAA M UCTMHHAsA MJIOTHOCTb MaTtepwana, r/cm3
nnun krim3;
WUNN B NpoLeHTax:
[7=fi-M\io0% (2.10)

MopuCcTOCTb ABNAETCHA OAHOM M3 BaXHENLNX XapakTepucTuK CTpouTesb-
HbIX MatepuanoB, OT KOTOPOW 3aBUCAT Apyrue cBolicTBa (MPOYHOCTb, Tenso-
NPOBOAHOCTb, BOAOHENPOHMLAEMOCTb). M03TOMYy 4acTo Hafo 3HaTb He TO/bKO
oblee 3Ha4YeHMe MOPUCTOCTU, HO Takxke pasMep Mop, CTeneHb PpaBHOMEPHOCTU
pacnpegeneHvus nop no o6bLémy maTtepuana v T.4. [na TakMx ucnbiTaHuii uc-
nonb3ylT cneynanbHble Npubopbl (ycTaHoOBKa PTYTHOW nopomeTpun, ¢oTo-
3NeKTPOHHaa ycTaHOBKa v ap.).

[na xapakTepucTuKM CbiNyYMX CTPOMTESIbHbIX MaTtepuanoB onpepensatoT
X nycToTHOCTbL - CTENEHb 3an0/IHEHNA 06BbEMA MEX3epHOBbIMW NYCTOTaMMU:

=[,-m£-] 100%, (2.11)

roe pH— HacbiNHas NAOTHOCTb, Kr/M3;
pC— cpefHsas NNOTHOCTb 3epeH, Kr/m3.

Tabnuua 2.5
OnpegeneHne NOPUCTOCTU HEKOTOPbIX CTPOUTE/IbHLIX MaTtepunanos
HavmeHoBaHune McTnHHaa nnot- CpefHsasa NnoTHOCTL MopuctocTb, %
MaTepuana HOCTb p Kr/m3 P, Kr/m3

2.1.3. BnaxHoCTb 1 BOAOMNOr/OLLEHNE.

BnaxHocTb— cofepxaHue Bnara B matepuasie, OTHECEHHOE K eMHNL,e MacChl
marepuana B CyxOM COCTOSIHUM; 3aBUCUT OT CBOICTB camoro marepuana (nopuctocTy,
TUFPOCKOMMYHOCTM) M OT XapakTepUCTUK OKpyXawowei cpefbl (BNaXHOCTb BO3Ayxa,
KOHTaKT C BOZOM).

[na onpepenexHna BRaxHOCTM 06pasLbl maTepuana B3BeLMBAOT C TOYHO-
CTblo [0 1 Kr, @ 3aTeM BbICYLUMBAIOT B CYLUMIbHOM LWKady [0 NMOCTOAHHOW Macchl
npu t=105...110°C. B3BelwwnBaHnsA Npon3BOAAT KaxAable 2 yaca, [0 TeX rnop, rnoka
[Ba nocnefosaTtesibHbIX ONpefeneHns He AaayT O4MHAKOBbIN pesynbTar.
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BnaxHocTb o6pasua B % onpegenatT no popmyne:

W = 100%, (2.12)
w2
roe m!— macca o6pasua matepvana B eCTECTBEHHO-B/IAXHOM COCTOAHUU, T;
T 2— Macca maTepuana, BbICYyLIEHHOTO J0 NOCTOSAHHOW Macchl, T.
BnaxHocTb maTepuana ectb cpefHee apudmMeTMyeckoe U3 BaXHOCTU 3-X UC-
NblITaHHbIX 06pa3LoB.

BogonornoweHne — Ccnoco6HOCTb MOMPY>XEHHOro B BOAY Martepuana
BNUTbIBaTL €€, a 3aTeM yAepXuBaTb MOJIEKYNAPHBIMW U KANUANSAPHLIMU cUna-
MW NpY aTMOCEePHOM faBneHnn.

[ns onpegenexHnsa sogonoraoweHna obpasuybl Matepuana BbiCyWUBalOT
[0 NOCTOSIHHOM Macchbl B CyWWnbHOM wkadgy npu t=105...110°C, 3aTem B3Be-
WMBAKT C TOYHOCTbIO A0 1T 1 yknaabiBalT B COCYA C BOAONM B OAUH psAA Tak,
4YTo6bl Hag obpasuammn 6bin CNol BoAabl HE MeHee 2 cM. BbigepxusaloT obpas-
Ubl B BOAE B TeyeHWe BpeMeHu, NpefyCMOTPEHHOIN0 HOPMAaTUBHbIMU LOKYMEH-
Tamu. Mocne HacbiweHns obpasubl BbIHUMAKT M3 BOAbl, 06TUPAT BAAXKHON
TKaHbIO 1 B3BeELINBAOT.

BoponornouieHne onpegensatoT No Macce:

W= 00%, (2.13)
WAn no o6bémy:
IWA =T ~"V . =w.-" - =\Whnd. (2.14)
KeT Pufi Tnx Pup
rge  TH nicy,, — macca o6pasua, COOTBETCTBEHHO, B HacCblWEHHOM BOAOWN U

CYXOM COCTOSIHWW, T;
P40 — nnotHocTb BoAbl, NnpuHumaemas 1000 kr/m3;

d=—"~ — 6e3mepHas Be/siM4YMHA, Bblpaxalllas OTHOWEHUe cpepHel
PH,0
NAOTHOCTM CYXOro Matepuana K NIOTHOCTW BOAbI.

2.1.4. MopO30CTOMNKOCTb

MOpPO30CTOMKOCTb - CBOWCTBO HAacChbILWEHHOroO BOAOW MaTepuana
BblAepXunBaTb MHOroOKpaTtHoe MonepemMeHHOe 3amopaxusaHue W oTTanBaHue
6€e3 NpM3HakoB paspyLlleHna U 3HAYNTENbHOIO CHKEHUA NPOYHOCTH.

McnbiTaHMe Ha MOPO30CTOWKOCTb Matepuasna MNpPOBOAUTCA ClefyloLlinMm
obpasom: NoAroToB/IeHHbIE 06pasLbl ocMaTpMBalT, U3MEPAIOT U B3BELUNBAIOT.
3atem o6pasuybl HacbiwakwT BOAON A0 MOCTOAHHOW Macchl, B3BELWMBAKT No-
BTOPHO M MOMeLLalT B XO/NI04U/IbHYIO YCTaHOBKY. B Kkamepe obpasubl Bblgep-
XUBalwT npu TemnepaTtype He Bbiwe -17"C [0 MNOMHONO NpPoOMOpaxusaHus
(NpopoNXUTENbHOCTL yKasblBaeTCA B CTaHfapTe Ha maTtepuasn). 3ateM 3amo-
pOXeHHble 06pasubl BbIHUMAKT U3 XON0A4UIbLHON Kamepbl U OTTaMBaloT B BaH-
He c Bogol mpu Temnepatype 18...20C. OTTasBwue obpasubl ocMaTpusarwT
W, ecnm HeT BUAMMbIX NOBPeXAeHWin (OTKOMOB, TPEeLiWH, LWenyweHus un ap.),
HauyMHaKT HOBbIA UWMKA WCMLITAHUA: 3amMopaxuBaHue, oTTamBaHWe, OCMOTP U
T.4. Yepe3 ycTaHOB/IEHHOE CTaH4apTOM A1 LAHHOro martepuana KoM4ecTsBo
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LMKNOB 06pa3ubl B3BELWMBAKT U WUCNbITbIBAIOT Ha MPOYHOCTb, @ pe3ysbTaTbl
CpaBHMBAIOT C AAHHBIMW UCNbITAHWI CEPUN KOHTPOSbHbLIX 06pa3LoB.
MoTepsa B macce (%), BbluncageTcsa no opmyne:

A, ="Z .. 100%, (2.15)
T

rge T, MHi— macca BbICyLLEHHOro 06pasLa, COOTBETCTBEHHO, A0 U NOC/E VCMbITaHWA, T.

3a oKOHYaTesbHbIli pe3ynbTaT NPUHUMAlT cpegHee apudmeTnyeckoe 13
Tpex onpegeneHunin. Ecnu TpebyeTcs 6bicTpoe onpegesieHne MOPO30CTOMKO-
CTW, TO NONb3YITCA METOAOM HachlWeHNs 06pa3L0B pacTBOPOM CEPHOKMCOT0
HaTpus i Metogom rnyoeoKoro nx samopaxusaHus (4o -60°C).

2.1.5. TennonpoBOAHOCTb.

TennonpoBogHOCTL — CMNOCOBHOCTL Martepuasna nepefasaTb Tenno yepes
CBOIO TOJILLY 3@ CYET pasHULbl TeMNepaTyp Ha OrpaHUYMBaloLLMX NOBEPXHOCTSIX.

OTO CBOWCTBO xapakTepudyeTcs KO3q(PMLUMEHTOM TensonpoBogHocTn X
(B1/(m °C)), BennumnHa KOTOPOro NO3BOMSIET CYAUTHL O TEMNMN03alUTHLIX CBONCTBAX
pas3nuyHbIX MaTepuasnoB. TennonpoBOAHOCTbL CBfi3aHa C COCTaBOM, CTPYKTYpO,
TEKCTypoli maTepunanos, NJAOTHOCTbIO, B/IAXHOCTbLIO, TEMNEPATYPOI OKpYyXatoLLei
cpefbl. Tak, Hanpumep, C yBe/IMYEHWEM MOPUCTOCTU, TEMIONPOBOAHOCTb GyAeT
CHMXaTtbCA, T.K. TENN0MNPOBOAHOCTb Bo3ayxa 7B3r=0023 BT1/(m 'C) (npu t=20 °C)
BCerga MeHblle TensionpoBOAHOCTU TBEPAOro BeL,ecTsBa, M3 KOTOPOro COCTOMUT
CTPOUTENbHbIN MaTepuann.

ToyHOe 3HauvyeHue KoadduLMeHTa TEMJONPOBOAHOCTN A/ KaxXAoro mare-
puana onpegenseTca 3KCnepuMeHTasibHO, YTO B NPakTUYeCKUX YC/I0BUAX He BCe-
raga ypo6Ho. Moatomy Ana MarepuasnoB, HaxoAALWMXCSA B BO3AYLIHO-CYXUX YCO-
BUAX U UMEKLLMX NAOTHOCTb B npegenax 2500-2700 kr/M3, KOahPULNEHT Tenno-
NPOBOAHOCTV MOXHO OPMEHTUPOBOYHO paccunTaTb no popmyne B.MN. Hekpacosa:

M= 1,16/0,0196+ 0,22(/2-0,16, (2.16)

roe = — 6e3pa3MepHas Be/fiMYMHA, XapakTepusywlias OTHOWeEHue
PH2D

cpefHein NAOTHOCTM maTepuana K nIoTHOCTK BoAbl (npu 4°C).

BbinonHeHne paboTbl. PaccuntaTtb KO3 PULUUEHT TENSIONPOBOAHOCTH,
nonb3ysacb gopmynoii (2.16).

Tabnuua 2.6.
PacuéTt koappuymneHTa TennonposogHocTM no popmyne B.M. HekpacoBa
HanmeHoBaHue CpepAHAa NA0THOCTb pC, KoathdpunuymeHT Tenno-
MaTtepuana Kr/im3 NPOBOAHOCTU X

BTt/(M°C)

M0 NONYYEHHbIM AaHHbIM NOCTPOUTbL rpad UK 3aBUCUMOCTN KO3 PULNEH-
Ta TENNONPOBOAHOCTM OT CpefHeil NIOTHOCTM Matepuana.
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2.2. OCHOBHblEe MexaHMYecKne CBOWCTBa CTPOUTEJIbHbIX
MaTepunasioB

MexaHunyeckme CBOICTBA XxapakTepusylT CMOCOGHOCTbL MaTepuana co-
NPOTMBNSATLCA paspylliawliemy unn gecopMupyowemMy BO3AENCTBUIO BHeL-
HUX cun. K MexaHW4yeckMM CBOWCTBAM OTHOCHAT MPOYHOCTb, YNPYyrocTb, nna-
CTUYHOCTb, XPYNKOCTb, TBEPAOCTb, UCTUPAEMOCTb U Ap.

2.2.1. TlpoyHOCTb

MpouHocTs — CBOWCTBO MaTtepuana CONPOTUBAATLCSA B ONpefesieHHbIX
YCNOBUSAX BHYTPEHHUM HanNpsXxeHusMm U gecdopmMaunamM, BO3HMKAKOWMM B Ma-
Tepuane nog AeicTBMeM BHeWHWX (DAKTOpPOB. XapakTepusyeTcs npegesiom
npoyHocTn (MIa), KOTOpbIi COOTBETCTBYET MaKCUManbHOMY HaNpsXeHW, Co-
OTBETCTBYIOLLEMY Harpyske, Bbi3blBalL el paspyweHne obpasua.

MNMokasaTtenun NMPOYHOCTU MaTepunana, ABMAKTCA YC/IOBHbIMU BE/TIMYNHaAMN,
T.K. 3aBMCAT OT pasmepos, hopmMbl o6pa3ua (puc.2.2), CKOpOCTU ero Harpyxe-
HUA 1 Apyrnx haktopos. MeToanka onpefesneHna NPoOYHOCTH ANA KaXAoro ma-
Tepvana cTporo onpegensercsa HOPMaTUBHO-TEXHUYECKUMU AOKYMEHTaMU.

Puc. 2.2. Cxema pa3pylieHus 6eToHHbIX 06pas3LoB,
a) Kybuyeckumx; 6) Kybuyeckmx, co cMasaHHbIMU OMOPHLIMU FPaHAMMY,
B) NpU3MaTnyeckmx.

Mpenen NpPoOYHOCTU npmu OCEBOM CXaTUMW:
Rc* (2.17)

raoe F— paspywarowas Harpyska, H;
A — nnowagb nonepeyvyHoro cevyeHunsa obpasua, mM2.

XapakTepHble o6pasubl 418 onpegesieHna NPOYHOCTU CTPOUTESIbHBIX Ma-
Tepvanos paspywawlwmmy metogamn npusegeHbl B tabn. 2.7. Ecan cywecT-
ByeT Heob6Xx0oAMMOCTb OMnpefesiuTb MPOYHOCTbL He pa3spywas obpasel, TO uC-
nonb3ywT Apyrne MeTofAbl: y/NbTpa3ByKOBble, paguoMeTpuyeckne, yaapHble u

AP_
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Tabnuua 2.7

CxeMbl CTaHAapTHbIX METOA0B ONpeeeHNst NPOYHOCTK

O6pasey, OCKu3
1 2
Ky6 /Y
& >
Unnuugp eamn
Mpusma [y
\~ry
CocTaBHOI Y
obpasel, vaﬂyr1
MonosrHa 06- K 65 4
pasua npus- O
Mbl, U3rOTOB-
NIEHHOW 13 Ue-
MEHTHOrO pac-
TBOpAa
Mpoba weob- I8
HA (rpaBuA) B njl J
unnnHape
Mpusma,
kupnmy B Ha- 2, 1Y
Type 1
21t
Mpu3sma 14!
tr/3 jBVV]f
CTepxeHb, y
BOCbMEpKa, n-r
npusma
].'r
Unnuugp

PacuéTtHana dop-
myna

3
Mpu cxatun

R -F
oK a2

ch - I?I(If'

r.« £

D m*“nm2 100%
m.

Mpwn n3rnbe

T

R Eie

MNpu pactaxeHnn

7tdl

Matepuan

4

6eToH
pacTtBop
NPUPOAHLINA
KaMeHb
6eToH
NPUPOAHLIN
KameHb
6eToH

LpeBecuHa
Knpnuy

LUeMeHT

KPYMHbIi
3anosHu-
Tenb Ans
6eToHa

LEMEHT
Kupnuy

6eToH
ApeBecuHa

6eToH

ctanb

6eToH

Pa3smep cTaH-
hapTHoro o6-
pasua, Mm

5

15x15x15
7,07x7,07x7,07
5x5x5 u gp.

d=15, h=30

d=h=5,7,10,15
a=10,15,20
h=40,60,80
a=2, h=3
a=12, b=12,3
h=14

a=4
A=25cn2

4x4x16
12x6,5x2,5

15x15x60
2x2x30
5x5x50

10x10x80

d=1
[ =5;/>104
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Mpegen npo4yHoOCTV Npu n3rnée (cm. Tabn. 2.7)
(2.18)

roe M- usrnbarwwmnin MomeHT, H/iwm;
W - MOMEHT CONpoOTUBIIEHNA, M3,

Mpefen NPpoOYHOCTN NPU OCEBOM pacTsXeHun (cmi. Tabn.2.7)
Rmr= {, . (2.19)

raoe F— paspywatouiee ycunve, H;
A — nnowanb nonepeyHoro ceyeHna obpasya, M2

Hapsigy co cTatuyeckoli MPOYHOCTbI0O B HEOOXOAMMbIX Cyyasx onpegenstoT
OVNHaAMUYeCKyl MNPOYHOCTb (Y4AapHYH BA3KOCTb), XapakTepu3yrLyi CnocoO6HOCTb
MaTtepuana ConpoTUBNATLCA yAapHbIM Harpyskam, 1 yCTa/IOCTHYI0 npo4yHOCTb, Xa-
pakTepusyloLLylo CnocobHOCTb MaTepuana CONpPOTUBAATHCA paspyLUeHuto npu no-
BTOPHbIX Harpyskax.

MaTepuanbl 1 060pyaoOBaHME: TUNCOBbIE WM PacTBOPHble Gasioukn B
CYXOM N HacblWEHHOM BOLOW cocTosHUU pa3mepoM 40x40x160 mMm, NuHelika,
npuéop MNN-100, npecc mowHoCTbO 5 (10) T.

BbinonHeHne paboThl. Mpeaen nNpoYyHOCTM 06pasLo0B-6anoyek nNpu Usrn-
6e onpefensalT Ha mawunHe MWN-100. Obpasel ycTaHaBIMBaKT Ha OMOPHbIE
afiemMeHTbl npubopa Tak, 4Tobbl €ro NJA0CKOCTKU, ObiBLIME MPU N3FTOTOBNEHUN TO-
PU30OHTa/IbHbIMW, HAXOAW/IUCb B BEPTUKA/SILHOM MOM0OXEeHUU. 3arteM B COOTBET-
CTBMM C WHCTpyKUMel, npunaraemoi k npubopy, Npov3BOAAT WUCnbiTaHue 06-
pasuos. lMpu paspyweHnn obpasua aBToMaTnyeCckn OTKIOYaETCA 3/1eKTPOABU-
ratefnb, cyeTyuk npubopa ocTaHaB/MBaeTCHd, MnokasbiBas npefes MNPOYHOCTU
obpasua npu mn3rnbe (B krc/cm?). 3a pesynbTar UCNbITAHWA NPUHMMAIKOT Cpeg-
Hee apumeTnyeckoe ABYX HaMbOMbLIMX 3HAYEHWIA MPOYHOCTMU, MOMYHYEHHbIX
ans Tpéx obpasyos (tabn. 2.8).

Tabnuua 2.8

MpoyHoCTb Npu n3rnbe ncnbiTaHHbIX 06pa3yoB.
MaTtepnan o6pa3uos......
Mpu6éop

MokasaTenb Momep 06pasuos

1 2 3
Mpegen Npo4yHOCTU NPU U3rM6Ge HacCblLeHHbIX BO-

foli obpasuos, R™ , MMa

CpefHuii npefen nNpoYyHOCTM Npu M3rnbe Hackl-
LLleHHbIX Bogol obpasuoB, R , MMa

Mpepen npoyHocTn npu n3rnbe ob6pasLoB B CyXOM
cocTosiHum, RJ*), MMa

CpefHuii npegen NpoYyHOCT Mpu n3rmbe obpasLoB
B CyXOM COCTOSIHWW, , MlMa

MonoBMHKN 6an0K NCMbITLIBAKOT Ha CxXaTue, ANA 4ero NpUMeHsT cTalb-
Hble NacTuHKN pasmepom 40x62,5 mm, nnowagbto 25 cm2 (puc. 2.3).
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Puc. 2.3. icnbiTaHne NONOBUMHOK 6anoyvyek Ha cxaTue

Kaxablii o6pasel nomeuw,aloT Takum o6pas3om, 4TOObI GOKOBbIE FpaHu, Ko-
TOpble MNPV M3rOTOBMEHUU NpUAerann K cteHkam OopMbl, HAXOAUNUCL Mexay
ABYyMS nnactuHkamu (puc. 2.3). 3ateM obpasel nomew,aloT B LEHTPE HWXKHeN
NANTbl Npecca u CXMmarT co ckopocTbio 2+0,5 MMal/c. B MOMeHT paspywieHus
06pasuLoB CHMMaKT OTCYET no MaHomeTpy. [Mpeaen MPOYHOCTM MpU CXaTuu
BblUMCNAT No popmyne (2.17).

CpefHuii npegen nNpoOYHOCTU NpPU CXaTum ONpenensnT Kak cpegHee
apudmMmeTnyeckoe 3HauYeHne U3 YeTbIpEX HanboNbLWNX pe3ynbTaToB AN LWeCTu
06pasLoB NOIOBUHOK Hasioyek.

Tab6nuua 2.9
PesynbTatbl UcnbiTaHMA NONOBUHOK-6aN04YeK Ha cxaTue
Martepuan .....
Mpu6op
MokasaTesnb Homep o6pasua

1 2 3 4 5 6
Mnowanb cevyeHnsa A, cm”
Paspywatowasa Harpyska F, Krc
Mpegen npoYHOCTU nNpu CXaTum
oTaenbHoro o6pasua Rca, MMa
CpefHuit npegen NPOYHOCTW npun
cxatum Rca(, MMa

2.2.2. BogocTONKOCTb
N3meHeHne Cbl/l3|/|l-IeCKOF0 COCTOAHUA CTPOUTEJIbHBIX MaTepunasioB B 3Ha-
ynTenbHoOM Mepe oKa3blBaeT B/IMAHNE Ha MeXaHu4deckune CBOWCTBA. ,ﬂ,l‘lﬂ OLEeH-
KM cnocobHoCTun MaTtepunassia CoxpaHATb CBOU NMPOYHOCTHbIE CBOWCTBA npun yB-
NaXHeHnn, Ncnonb3yrT KO3(*)¢)I/ILLI/I€‘HT pasmsaryeHus, KOTOpI:IVI Xapakrtepusyet
BO,IJ,OCTOVIKOCTb MmaTtepuana:

(2.20)

roe R™ — npegen nNpoyHOCTM NpU CXaTuum matepuana B HacblWeHHOM BOAOM
cocTosiHuKn, Mlla;
— npejen NPOYHOCTM NpU CxXaTun maTepuana B CyxOM COCTOsSHUM, MMa.
KoadhhuuneHTt pasmaryeHnsa msmeHsetca ot 0 go 1. K BOAOCTOMKMM OT-
HOCATCA Martepuanbl € KoadppuuneHTom pasmsaryeHns He meHee 0.8. Takue
MaTtepuanbl MOXHO NMPUMEHATb B YC/IOBUAX BbICOKON BAaXHOCTU 6e3 cneuwu-
anbHbIX Mep No ux 3auuTe.
MaTepuansl n 060py0BaHME: TUNCOBbIE UM PACTBOPHbIE GATOUYKN B CyXOM
N HacbIWEeHHOM BOAOIN cocTosAHMM pa3mepom 40x40x160 mm, NuHeinka, npubop
MWW-100, npecc mouiHocTbo 5 (10) T.
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BbinonHeHve paboThbl. Mo pesynbTaTtam ucnbiTaHuii 6anovek npu musrnbée un
cokatum, nonb3ysck opmynoi (2.20), BbIYNCANTL KOOI PUUMEHT pasMsaryeHums,
[JaTb 3ak/1yeHne 0 BOAOCTOMKOCTU MaTepuana u BO3MOXHOCTU ero Ucnosib3oBa-
HMS1 BO BI@XKHbIX YC/IOBUSIX.

2.2.3. icTunpaemocTb

McTupaemMocTb — CBOICTBO MaTepuana MoOCTENeHHO paspyllaTbCs TOH-
KUMKW cnosMuU noj, AeiCTBMEM WCTMpaloWMX YCUNuidi; oueHuBaeTcs noTepeit
nepBoHavasibHO Macchbl 06paslia, OTHECEHHOW K eauHULEe ero niaowagu wumm
YMEHbLEHMEM TOMWMHLI MaTepuana:

q=-" - . (2.21)

roe m— macca o6pasua 0 UCNbITaHus, T;
ru, — mMacca o6pasua nocsne UcnbiTaHus, T,
A — nnouwaab UCTUPaHUSA, CM2.

McTnpaemocTb mMatepuana Heob6XO0AMMO y4uTbiBaTb MNpPWM NPOEKTUpoBa-
HUWM 1 3KCNAyaTaunmm AOPOXHbIX NOKPLITUA, TPOTYyapoB u ap.

MaTepunansl, uMmewwme HebOMbLWY WCTUPAEMOCTb, ABAAKTCA 6Gonee
N3HOCOCTONKUMMU.

MicTMpaemMocTb CTpOUTESbHBIX MartepuasioB onpeaensioT cneunanbHbIM1 Npu-
60pamu, KOHCTPYKLMSA KOTOPbIX 3aBUCUT OT BuAa mMatepuana. Tak, Ansa onpegeneHuns
NUCTUPAEMOCTN MPUPOLHbLIX W UCKYCCTBEHHbIX KaMeHHbIX MaTepuasnioB WCNOfb3ylT
YCTaHOBKY Tuna «Kpyr UctupaHmsa», Hanpmumep JIKU-2 nnun IKN-3 (puc.2.4).

Puc. 2.4. Kpyr uctupaHusa
1- 4yryHHblll guck; 2 - obpasel, matepunana;
3 - BOpOHKa Ana abpasnBHOro martepuana.

MpeaBapuTensHo NoOArOTOB/IEHHbIE o6pasubl Kybuyeckoi nnm
UMAUHAPUYECKO (OPMbl  BbliAepXMBaT He MeHee 2-X CYTOK nepep
ucnblTaHMeM B nomelieHun nabopartopuu, 3atem B3BeLWWBAOT U onpefenstoT
nnowanb MCTMpaeMon rpaHu. Ha mnctuparwwmini AUCK BbiCbiNaldT abpa3vuBHbIN
MaTepuan (necok, wWNugoBasbHOE 3epHO) W YycTaHaBnuMBalT o06pasuybl,
npuknagbiBas K HAM Harpysky, 3aTeM BKAHOYaKT NPUBOA Kpyra.

Uepe3 onpegeneHHoe konuyectso 060poToB npubop ocTaHaBAMBaloT,
3aMeHAT abpasnBHbI MaTepuan U CHOBa BK/AKYAKT NPUBOA Kpyra. dTu one-
pauun NOBTOPSAKT onpeAenéHHOe KOMNYeCcTBO pas, YTo cocTaBnsaeT OAMH LKA
ucnbiTaHuin. MNocne kaxagoro umkna obpasubl nosopavmsalT Ha 90°C oTHOCU-
TeNbHO UX BepTukanbHOW ocu. lNocne onpefenieHHOro AN Kaxaoro martepua-
na HOPMWPOBAHHOIO KOMMYecTBa LWKNOB 06pasubl M3BAEKalT, NpoTuparwT cy-
XOW TKaHbIO W B3BELUMBAIOT.

VicTnpaemocTb onpegenstoT no dopmyne (2.21) ¢ norpewHocTbio go 0,1 r/cm2.
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3. MPNPOAHBLIE KAMEHHbBIE MATEPVA/IbI

[NaBHbIM CbIpbEM AN MOMYYEHUS CTPOUTESIbHLIX MaTepuasioB SIBNSIOTCA
ropHble Nopofabl U MuUHepasnbl. FOpHble NOPOAbl — NPUPOAHbLIE arperatbl MUHepa-
nos 6onee WA MeHee NOCTOAHHOIO COCTaBa W CTPOEHUS, ABMAIOWMECH NPOAYKTOM
reosiorMyeckmx npoueccoE! n o6pasytwlime B 3eMHOI KOope caMoCToATe bHble Tena.
CBoiicTBa ropHoli nopodbl BO MHOTOM OnpeAensitoTcs cBoiicTBamy nopopoobpa-
3yHLWNX MUHepasioB. FOpHbIe NOPOAbl COCTOSAT M3 MHOXECTBA XMMWUYECKMX COeau-
HeHWA 1 3/1eMeHTOB, npeo6nagawWwuMn K3 KOTopbiX sBAsATCA:  Si02A=59%),
N/,0,(*15%), CaO(* 5%), /im,0(« 4%), Fed,(* 3,8%), MgO(« 3,5%).

MuHepanbl — 3TO OAHOPOAHbLIE MO XMMWUYECKOMY COCTaBy U (PU3NYECKUM
cBoiicTBam npupogHsle Tena. B npupoge 6onee 7000 MMHEpPanoB 1 UX pa3HOBUA-
HOCTeil, HO NuwWb okoso 50 MUHepanoB BCTpeyvarTcsl Hanbosee 4acTo, BXoAs B CO-
CTaB [NaBHEeMLWNX ropHbIX Nopod. 3TW MUHepasibl Ha3bliBalOT NOPOAO06PA3YOLLUMMU.
B 3aBMCMMOCTM OT XMMUYECKOro cocTaBa MuHepasibl AeNAT Ha KIacChbl: CUMKATLI,
KapboHaTbl, OKCuAbl, Cynbgatbl, Cynb(uibl, CAMOPOAHbIE 3/IEMEHTbI U Ap.

e Cunukatbl — Hanbonee MHOroyucsieHHas rpynna MuHepasioB. B 3aBucu-
MOCTM OT KPUCTAN/INYECKOA CTPYKTYPbl CUAUKaTBLI pasfensaiT Ha rpynnbi:

MonesBble wWNaTbl — KapkacHble asiloMOCUMKATbl Kanusa (opToknas

K,0 Al20, 6Si02), HaTpuMsa K Kanbumus (nnarnoknasbl — anbbut Nao -aido, L8O

n aHoptnt CaO-alo, 2SiO,). HeycToUMBbI K XMMUYECKOMY BbIBETPUBAHUIO Ha

NOBEPXHOCTU 3eM/iM, B pe3ynbTaTe KOTOpPOro o6pasylT [MMHUCTbIE coefuHe-
Hus. MoneBble WNaTbl BXOASAT B COCTaB rPaHUTOB, CUEHUTOB, THECOB 1 Ap.

OpToknas (kd aid, 6SI02) — xapakTepHOii 0COGEHHOCTbIO ABMSETCA CO-
BEPLLUEHHAsA CNaHOCTb B ABYX HanpaBneHusix, N0THOCTb 2500-2700 kr/M3, CTEKNSAH-
HbIli 6n1eck, cBeTNaa okpacka oT 6e/0ro, XenToBaToro, po3oBaToro 40 KpacHoro.

Cnofbl — antoMocuInKaTHble MUHepasibl C/I0XKHOI0 XMMMUYECKOro cocTa-
Ba, C/IOMCTOr0, JIMCTOBOrO WM YelwyinyaTtoro CTpOEHUs, xapakTepHol ocobeH-
HOCTbIO KOTOPbIX SIBISETCA CMOCOBGHOCTb N1erkKo paclwennaTbCsa Ha OYEeHb TOH-
Kne nnactuHkn. Cniofbl BXOASAT B cOCTaB 60/bLIMHCTBA M3BEPXEHHBIX U HEKO-
TOpbIX MeTamMmopgnyecKnx nNopoa.

MyckoBnT — kanuesas cnwga kaiXfOH)Zw i,ol] wnMeeT HEBbICOKYH
TBEpAOCTb (» 2), nnoTHOCTL 2800...3100 kr/mM3, nepnamyTpoBblii 6neck, uBeT
— 6enblii, cepebpucTblii, 6ecyBeTHbI, AbiMYaTbIN.

BuoTuT — Xenesncto-marHesmansHas cnwga K(MgFe),[SiAiou} [oh,f\
6yporo, TEMHO-3€/IEHOTO WM YEpHOro LBeTa, TBEPAOCTb 2...3, MNJOTHOCTb
2800-3200 kr/m3.

[NMUHUCTbIE MUHEepasibl — o6pa3oBanuCb B pe3ysbTaTe BbiBETPUBaHUSA
antoMOCUINKATHBIX MUHEpasnoB, UMET CNOUCTOe, IMCTOBOE WM yelwyliyaToe
CTpOeHne, BXOAAT B COCTaB [MINH, CYT/IMHKOB, cyneceil.

KaonmHuT (aid, «iSi02 ZHD)— B npupoge BcTpeyaeTcs B BUAE PbIX/bIX
yelwlynyaTbiX WM NIOTHbIX TOHKO3EPHUCTBLIX arperatoB 6en0ro uBeTa € XesnTo-
BaTbIM WM 3€/1eHOBAaTbIM OTTEHKOM B COCTaBe KAO/IMHWUTOB U MOJIMMUHEpPASb-
HbIX FMH. MaTepuan nerko paccbinaeTcs npu Haxartuu (TBepAocTb «1), umeet
3eMAINCTbIV U3/10M, XUPHbIA Ha owynb. MNOTHOCTL 0KOMO 2600 Kr/mM3.

XKenesncTo-marHesnanbHble CUINKATbl — NpeAcTaBUTENMN 3TOM rpynnbl
nMpoKceHbl (UenHble cunmkaTbl), am@Punb0onbl (1EHTOYHblE CUAMKATbI), ONUBUH
(OCTpOBHbIE CUINKATbLI) OT/IMHAKTCA CMOXHBIM XMMWYECKMM COCTaBOM, 60Sb-
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WOW NNOTHOCTbIO, NMPOYHOCTbIO, BA3KOCTbIO, a TakKkXe TEeMHbIM LBETOM, WU3-3a

KOTOPOro MX elé Ha3blBalT TEMHOOKpPALLEHHbIMU MUHepanamm.

ABruT c.aOw(Mg,F)OAi,Fe)20} BSi02 — oTHOCUTCS K NMpokceHam. LiBet
OT TEMHO-3€/1eHOro A0 4EépHoro, 6/1ecK CTeKNAHHbI, TBepaocTb 5...6, nnoT-
HoCTb 3200-3600 Kkr/mM5, BXOAUT B COCTaB M3BEPXEHHbIX NOPOA,.

Porosasa obmanka CalNa2(Mg,Fe)t (Al,Fe)A SiiiOu(OH)i — p33HOBMOHOCTb
amMmdunb60on0B TEMHO-3eN1€HOro, 6yporo naM 4épHoro uBeTa Cco CTEKISAHHbIM 6/e-
ckom. TBéppgoctb 5.5...6.5, nnoTHocTb 3100-3400 «kr/m3, BXOAUT B COCTaB
N3BEPXEHHbIX Nopog (cueHuT, rabbpo).

XpunszoTun-acbect mgO 2SO0z 2HD —  BTOPUYHLIA  Xene3ucrto-
MarHesmanbHbli cunvkat, obpasoBaBLUNACA NPWU BbIBETPUBAHWUW ONMBUHA. CTPyK-
Typa Kpuctanamyeckas, TOHKOBOSIOKHUCTasA. LiBeT OT )xenToBaTo-3e/1eHOro, 0/1IMBKO-
BOro 0 TEMHOro 6ypo-3efieHoro, B pacnyLweHHOM COCTOSHUU — 6enblil, XxenToBa-
Tbii. MnoTHOcTb 3000-3500 kr/mM3. BXOAMT B COCTaB M3BEPXEHHbIX NOPOA,.

« Kap6oHaTbl — 3TO MuHepasbl, nNpeacTaBnsiwliMe coboii ConMM YronbHOWN
KncnoTbl (B OCHOBHOM kapb6oHaTbl Ca u Mp), siBnsiloTca nopogoobpasyio-
WMMKU 418 0Caf0YHbIX U MeTaMopdUUEeCKUX NOPOL.

KanbunT CaC03— kpuctannuyecknin mmHepan 6ecuBeTHOro wam 6enoro
C OTTeHKamMu LBeTa, COBEPLUEHHON CnaHOCTM NO TpeM HanpasB/eHUAM, MAOTHO-
cTbto 2600-2800 kr/m3. Mpu ypape pacnagaeTtca Ha pombuyeckume Kpuctanbl.
lMnoxo pacTBOpMM B BOAE, HO pacTBopsieTcs ¢ 6YpHbIM BckunaHuem B 10% HCI.
BcTpeyaeTcs B M3BECTHSKaX, MpaMopax v Ap. kapboHaTHbIX nopojax.

JonomuT CaCO03MgC03 — muHepan 6enoro uaM cepoBaToO-XenToro
uBeTa, noTHOCTb 2800 kr/m3, TBepaocTb 3.5...4. O6pasyeT nopoay TOro xe
Ha3BaHUA M BXOAUT B COCTaB M3BECTHAKOB.
 OKcupgbl N rMOAPOKCUAbI - MUHepanbl, npeacTaBnswuie cobol coegnHe-

HUA 3/IEMEHTOB C KUC/IOPOAOM WAW TUAPOKCUNbHON rpynnoii (kBapy Si02
KOPYHA aiZos, rematut Fe 3u gp.)

KBapy Si02 — Hambonee pacnpocTpaHéHHbIli MuHepan 3Toil rpynnsbl,
BXOAUT B M3BEPXEHHble (rpaHWT), ocajouyHble (KBapueBble Necku), MeTamop-
thuueckne nopogbl (kBapuuT). Pa3HOBUAHOCTU KBapLa: ropHbIli XpycTanb, aMme-
TUCT, XanuenoH, KpeMeHb, onan, arat u ap. Ksapy siBNseTcs ogHUM U3 Haub6o-
nee NpoYHbIX MUHepanoB. Mpn 06bIYHbIX YCNOBUSAX KBAPL, XMMUYECKN UHEPTEH,
NO3TOMY YCTOiYMB K BbIBETPMUBAHMUIO. MNOTHOCTL 2650 Kkr/M3, cnaHOCTb OTCYT-
CTBYeT, U3/I0M PaKkOBUCTbIA. B 3aBMCUMOCTM OT MpMMECK U yC/OBUiA ob6pa3oBa-
HUSi KBapL, MOXeT 6bITb MPO3payYHbIM MM MaTOBbIM, GeclBeTHbIM, 6enbiM, ce-
pbiM, (ONOMETOBbLIM, YEePHbIM (MOPUOH).

B npupoge 4acto BcTpevaeTcs rMapaTUpOBaHHbIA aMOP(HbLIA KpeMHe-
3eM — onan (Si02nH2), koTopblil, B OTAMUYME OT KBapua, o6nagaeT 60bLION
peakLMOHHON CNOCOBHOCTbLIO.

« CynbthaTtbl — B 3TOT knacc BxoauT 6onee 260 MuHepasioB, OfHaKo cpean
HUX Mano coefuHeHWi i [OCTaTOYHO YCTOWUMBLIX B 3€eMHON kope. MNpeacTa-
BUTENN 3TOTO K/acca XapakTepus3ylTcs HEBbICOKON TBEPAOCTbIO U NPOYHO-
CTblO, BbICOKOI CNaMHOCTb, CBETNON oKpackoin. CynbgaTtbl (runc, aHrna-
puT, 6apnT, MUPaGUINT 1 Ap.) BXOAAT B COCTAB O0Caf04YHbIX MOPOA.

runc (CaSOr 2H2) — kpucTanauMyeckniic MuHepasn c nNAOTHOCTb 2300
kr/m3, 6enoro uBeTa, TBepAocTb 1.5...2, cnailHOCTb cOBeplUeHHas, HO B 3epHU-
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CTbIX N BO/TOKHUCTbIX Maccax He BuAHa, pacTBopuMm B Boge. [pn o6Ge3BoXMBa-
HUW TUNC NEepPexoaunT B aHrMApUT.

AHrngpnT CaS04— kpuctannuyeckuin muHepan ceporo, 6enoro unm po-
30BOro uBeTa, 60nee TBepAblii, yem runc (TBepgoctb 3...3.5). Mpu gnutens-
HOM KOHTaKTe C BOAOW aHrMapuT nepexofuT B FUMNC, yBe/M4MBaschb B 06bEMe
npuéan3nTensHo Ha 30%.

FOPHbIE NMOPO/AbI

M3BecTHO 6onee 1000 BMAOB pas/iMyHbIX FOPHbIX Mopod. opHas nopoga
MOXeT COCTOATb U3 OA4HOr0 MWHepana (MOHOMWHepanbHas) WU U3 HECKONbKUX
MUHEpPanoB pas/IMyHbIX N0 XMMWYECKOMY COCTaBy M CBOlCcTBaM (MOSIMMUHEpanb-
Hasl). OfHako, Ha (OU3MKO-MexaHuyeckme, TEXHO/OrMYeckne U [AeKopaTuBHblE
CBOICTBA rOpHbIX NOPOJ OKa3biBaeT BANSIHUE HE TOJIbKO XMMUYECKUA N MUHepaso-
rMYEcKUin cocTas, HO TaKXe WX CTPYKTypa (CTpoeHue) n Tekctypa (cnoxexwue). lNo-
pofbl C OAMHAKOBbIM MWHEpasibHbIM COCTABOM, HO UMEIOLLME pasHyl CTPYKTYypy
(Hanpumep, rpaHNT U KBapLUEBbIi nopdup), o61agaT pasHbIMU CBONCTBaAMMU.

CTpyKTypa nopofabl onpepensietca pasMepamu u hopMoli Kpuctansios
UMK 3epeH, UX coyeTaHUeM U pas3MeLLeHUEeM Mexay COOOWA.

TekcTypa (cnoxeHue) — xapakTepusyeT OTHOCUTE/NIbHOE PacnosioXeHUe U
pacnpefeneHve nopooobpasyloLmMx MMHepanoB, Nop ¥ MUKPOTPELLNH B Nopoge.

Bce ropHble nopofbl N0 NPOUCXOXAEHWMIO (reHe3ucy) AensaTca Ha usBep-
XEHHble, ocaflouHble N meTamopduyeckne (puc.3.1).

Puc. 3.1. l'eHeTnyeckaa knaccudukaumsa ropHbix nopog,
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3BepxeHHble (MarmaTuyeckme) nopoas — 06pa3oBasnUCb B pesysbTa-
Te 3acTblBaHMS Marmbl Ha MOBEPXHOCTU 3emn (M3nuBLIMECA UAKU 3P Y3MBHbIE
nopo/bl) WaN B TO/LE 3€MHON KOpbl (T1Yy6UHHbIE AN MHTPY3UBHbIE NOPOAbI).

FpaHUT (0T NaTUHCKOTO «rpaHymM» — 3epHO0) — Haubonee pacnpocTpaHeH-
Has M3BepXxeHHas nopoja, npeacrTaBnseT co60il MacCUBHYHO, PaBHOMEPHO 3ep-
HUCTO-KpUCTa/IINYeckyto NAoTHyw nopogy. CoctouT m3 kBapua (20...40%), no-
neBOro wnara, optTokaasa (pexe nnarnoknasa), CnAbl, UHOrga poroBoin obmaH-
Kn n aBrmta. CpegHas MAOTHOCTb rpaHnToB 2600 kr/m3...2800 Kr/m3, NpOYHOCTb
100.. .250 MMNa. LiBeT rpaHuTa cepsblii AN KPacHbI € OTTeHKaMun. FpaHuTbl npu-
MEHSAIT ANA NPOM3BOACTBA WebHA, 06/1MLO0BOYHbLIX MaTepnanos u ap.

Ffa66po — ropHas nopoja, cocTosllas B OCHOBHOM W3 njarvokniasa
(okono 50%) 1M NUpoKCeHa; pexe B COCTaB BXOAAT poroBas o6MaHka, O/IMBUH U
6uoTnT. CTpyKTypa paBHOMEPHO KpyMHOKpUCTananyeckas, LBeT cepo-, Kopuu-
HEBO- WM TEMHO-3e/1eHblil, cpeaHsas naoTHocTb 2800-3100 kr/mM3, NPOYHOCTb
npu cxatum 200...300 MMa. Ncnonb3yeTcss B OCHOBHOM Kak 061MUOBOYHbIN 1
JeKopaTuBHbIA MaTepuan.

BaszanbT — u3NMBLINIACS aHanor rabbpo 06bIYHO CKPbITOKPUCTANINYECKON
CTPyKTypbl. CpegHsis nnotHocTb 2800...3300 kr/mM3, NpPOYHOCTb NpWU  CXaTtum
200.. .500 MMa. LiBeT TEéMHbI C cepoBaTtbiM, TYCK/bIM OTNMBOM. [PUMEHSIOT Kak
Cblpb€ ANA KaMEHHOro /vTbsA, AN W3rOTOBJIEHMA BaTbl, AOPOXHbIX MNOKPbITUM
(wawka, 6pycyaTka), Kak webeHb n gp.

BynkaHuueckuii Ty — obpasyeTcsa nNpu LeMeHTauun n ynaoTHEHUN ByJKa-
HMYeckux nennos, nemsbl U gp. CpegHsas naoTHocTb 800...1600 Kr/mM3, NpOYHOCTb
npu coxatum 5...20 MMa (y nnoTHbIX TychoB go 50 MIMa). cnonb3yTca Kak cTe-
HOBOI MaTepwvas, 3anofHUTENb ANA 1erkux 6eTOHOB, MUHepanbHasa fobaBska.

OcapfoyHble Mopoabl o6pa3oBasuCh N3 U3BEPXEHHbIX B pe3y/bTaTe ux
paspyweHusa nog AenctenemM BeTpa, TemnepaTypbl, BOAbl, XU3HeAEATEeNbHOCTH
XWUBOTHbIX U PACTUTENIbHbIX OPraHn3mMoB.

lMecuaHnk — nopoja, cocToslas M3 MeNKMX 3epeH MUHepanos, CBA3aH-
HbIX MPUPOAHLIM UeMeHTOM. OG6bIYHO MecyYaHWKW COCTOAT W3 3epeH keapua u
3HauyMTe/IbHO pexe — K3 MoseBoro Lwnara WinM U3 cCMecu Ksapua, Monesoro
wnaTa, cawgbl 1 Ap. B 3aBucumocTu OT BuAa NPUPOAHOr0 LEeMEHTUPYHOLLEro
BellecTBa M NnpumMmeceil pasnnyalT MNUHUCTbIA, KPEMHUCTbIA, N3BECTKOBbIW, Xe-
Ne3nCTblil, TMNCOBbIA, BUTYMUHO3HbIV U Ap. NecyaHnkn. NMPOYHOCTb NpU CXaTum
Takux necyaHukos ot 50 go 200 MMa, cpepgHAa naoTHocTb 2400...2600 Kkr/m3,
LBEeT CBET/bl Cepblii C XentoBaTblM WAN KpacHOBATbIM OTTEHKOM. [lecyaHuku
npUMeHAIT B BUuAe 6yTta, WwebHs, nHorga WTYYHOrOo KaMHS.

I3BECTHAK — TrOpHaa nopofja, cocToswas B OCHOBHOM W3 Kanbuuta B
BMAE OCTATKOB WM3BECTHSAKOBbIX PAKOBUH W NaHUMpER pas/inyHbiX OpraHn3MosB,
M NMWb Hebonbllas YacTb W3BECTHSAKOB obpa3oBanacb B pesynbTaTe OT/0Xe-
HUSA YINEeKNCNOro Kanbuna UCTOYHUKOB (XMMUYECKME OCaKn).

B 3aBMCMMOCTM OT cocTaBa pas/imyaloT U3BECTHSAKM A0/I0OMUTU3NPOBaHHbIe (C
NPUMECHI0 MarHe3nTa), rMUHUCTbIEe (MeprenncTble), BUTYMUHO3HbIE, KDEMHUCTBIE U Ap.

B 3aBMCUMOCTN OT CTPYKTYPbl U TEKCTYPbl U3BECTHSKN ObIBAIOT; NOTHbIE, KpU-
cTan/myeckme, MNOPUCTble, pakylleyHble, TycoBble, MPamMOpPOBUAHbIE, 3EMIUCTbIE
(men) n ap. LiBeT n3BeCcTHAKOB— 6erblid, Cepblii, XXeNnToBaTblid, KpacHoBaTbIl 1 Ap.
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CBOliCTBa N3BECTHAKOB 3aBUCAT OT MX COCTaBa, CTPYKTYpbl 1 TeKCTypbl. M1oT-
Hble aMOp(HO- W CKPbITOKPUCTANIMYECKME W3BECTHAKM OT/IMYAKOTCHA  BbICOKOM
npoyHocTbio (90...150 MMa). CpegHaa nnotHocTb 200...2600 kr/m3. MpuMeHsoTCA
4NA nonyyveHns 6yTOBOro KaMHs, WebHs, WTY4YHbIX 6/10K0B, MUHEPasbHOro MopoLLKa
N MUHEPa/IbHbIX BAXYLUNX.

I3BECTHAKM-paKyLWEYHUKN COCTOAT M3 pakylleK pasHbiXx MOJOCKOB, cle-
MEHTUPOBAaHHbLIX NMPUPOAHLIM LEMEHTOM, COAepXalnuM npumecu. PakyLlleyHukn
XapakTepusylTca BbICOKOW MNOPUCTOCTbIO, HWU3KOW cpefHeild NNOTHOCTbIO
800...1800 kr/m3, Tenn0NpoOBOAHOCTbIO, Masnoii NpPo4YyHOCTbO (0kono 15 Mrla);
nerko obpabartbiBaloTca (NnogakwTca pacnuiioBke), NO3TOMY NPUMEHSOTCA B OC-
HOBHOM B BU/Je CTEHOBbIX 6/10KOB.

Tpenen — cocToUT M3 onana, pexe xanuefoHa. MNopuctaa pbixnas no-
pofa OpraHoreHHoro MPoucxXoXaeHws 6enoro unu ceporo uBeTta, Co cpepHeli
nnoTHocTbio 600...1200 kr/m3, npoyHocTbio A0 10 MIMa, NA0X0 NPOBOAUT 3BYK
1 Tennao, UCNoNb3yeTcsa Kak MMUHepanbHas fobaBka K BSXYLMM, a Takxe Ang
npov3BoACTBaA TEN/IOM30SALNOHHBIX Matepuasnos.

'mnc — mMoHOMUHepanbHasa nopoga. MoxeT cofepxaTb HebONblIOE KO-
nnyecTtBOo npumeceli (rAvHa, Necok, opraHuyeckue BeliecTBa). MNMpPoYHOCTbL npwu
cxatum 15...80MMa, cpegHaa naoTHocTb 2000...2300 kr/cm3. MpumeHsaeTca ans
NPOM3BOACTBA BAXYLLNX U N3N HA UX OCHOBE (TMNCOBbLIX Y TMNCOBETOHHbIX),
NpPUMeEHSeMbIX, Kak 3BYKOW3O/ALWOHHbLIA WU CTEHOBOW MmaTtepuan, a Takke Ans
BHYTPEHHEN OTAENKN 34aHNN.

MeTamopduyeckne nopoabl o6pa3oBannCb M3 U3BEPXEHHbIX MU Oca-
[OYHbIX MopoA noA BO3AelCTBMEM reonornvyeckux aktopos (BbICOKOW Temmne-
paTypbl, AaBNeHWsa, a nHorga m XMMmumyeckux npoueccos). Metamopcusm Bbipa-
XaeTcsa vale BCEro B U3MEHEHWUU CTPYKTYpbl U TEKCTYpbl UCXOAHON Nopoabl.
BugonsmeHeHne, kak npaBunio, BeAeT K YXyAWEHW0 CBONCTB WM3BEPXEHHbIX W
YNy4lEeHUo CBOMWCTB 0Caf0UYHbIX NOPOA,.

Mpamop — 3epHUCTO-KpuUcTananyeckas nopoga, obpasosasliascs B pe-
3ynbTaTe nepekpucrananlauum M3BECTHAKOB M A0N1OMUTOB. COCTOUT U3 MUHE-
pana kanbumta (Kanbuuesblli Mpamop) KM gonomuta (A0N0OMUTOBLIN). LiBeT
yncTtoro mpamopa — 6enblii, HO B 3aBUCUMOCTM OT NPUMeceil MOXeT BbiTb PO-
30BbI/i, KpacHbIi, cepblil, 4épHbii. CpeaHas nnoTHocTb 2600...2800 kr/m3,
npoYyHocTb npu cxatun 100..300 MMa.

Mpamopbl He O4YeHb XOPOLLO COMPOTUBAAKTCA BbIBETPUBAHUIO.

MpumeHAalT Mpamop ANA BHYTPeHHel 06aUL0BKM CTeH, NonoB. OTXoAbl
NCNOMb3YIT ANA MONYYEHUA MPaMOPHON KPOLUKM, KOTOPYK MPUMEHSAIT B Ae-
KOpaTUBHbIX LLleMeHTax 1 acanbToBbiX 6eToHaXx.

KBapuut — ropHasa nopoga, o6pasywuwasca nytém metamopdusauuu
KBapLeBbiX NeckoB W necyaHukoB. COCTOMT M3 MEJIKUX 3epeH KBapua, cpoc-
WNXCA Tak, 4TO LEeMEHTUpYlOLLee KPEMHUCTOE BELLECTBO C/AIM/IOCH C OCHOBHbI-
MU 3epHamMu U HepasnMuMMo nojg MukKpockonom. LiBeT kBapuuta B 3aBUCUMO-
CTU OT npumeceli MOXeT O6biITb 6enbiM, KpacHbIM, (IMONETOBbIM, TEMHO-
BUWHeBbIM. KBapuuT xapaktepusyeTcs 60nbwoOl NNOTHOCTbl (okono 2700
Kr/m3), npoyHocTbto 200...450 MMMa, CTOWKOCTbIO K BbIBETPMBAHUIO. MpumMeHsoT
KBapuuUT 418 HapyXHON 06/IMLOBKM NOBbILIEHHOW CTOWKOCTKW, B KayecTBe onop-
HbIX KamHel nof epMbl MOCTOB, B BuAe 6yTa, a Takxe A/ U3roTOBEHUA or-
HeynopHbIX (4MHACOBLIX) N3aeNNii.
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Mpu pasBefike MeCTOPOXAeHUI ANA onpefeneHns KavecTsa ropHoli noposabl 1
MPUroAHOCTM K UCMONb30BAHUIO B CTPOUTENBLCTBE €& TLiaTesIbHO U3yyaloT cHavana B
noneBbIX YCNOBUSAX, a 3aTeM uccneaytoT B nabopatopun. [nsa nabopaTopHbIX UCTbI-
TaHuit oT6MparoT Npobbl C y4eTOM OAHOPOAHOCTU FTOPHOW NOPOAbI B MECTOPOXAEHNM
1 c y4ETOM TOro, 4YTO OTO6paHHOro MaTepuasna AO/KHO BbITb 4OCTATOYHO AJ/18 onpe-
AeneHns OU3NYecKnX, MeXaHNYeckux, TEXHOMOIMYECKMX U Ap. CBOMCTB. McnbiTaHne
NPUPOAHBIX KaMEHHbLIX MaTeprasioB HauMHaKT C ONUCAHUSI BHELLIHUX NMPU3HAKOB U CO-
cTaBneHns ux netpodpadmyeckoin xapaktepuctuki. 4nsa atux uenei otéupatoT Kpyn-
Hble KyCKV Mopofbl, KOTopble Hanbosnee NoSHO ohaxalrT XapakTepHble 0COGEHHOCTM
uccnegyemoli nopogel. Mpy coctaBneHnn nedorpacnyeckoli xapakTepucTuku nosb-
3yHOTCA MOJIOTKOM, CTa/IbHOW WINOW, NYMNOWR, LWKasol TBEPAOCTU, JIMHEAKON C MUNMN-
MedOBbIMU AENEHNAMN UKW LUTAHTEeHUMPKyneM, 10%-HbIM pacTBOPOM COJISIHON Ku-
cnoTol. Mpy onucaHUn hUKCUPYIOT CeaytoLLMe OCHOBHbIE XapaKTepUCTUKA:

1) pasmep 1 hopmy obpasua; o5 3Toro oTobpaHHbIN KyCoK Mopogbl M3MepsAT
no TPEM HanpaBfeHUsIM; a 3aTeM onpefensioT ero chopmy (nNpasBusbHas, He-
npasunbHas, ky6oBuaHas, poméuyeckasl, napannenenuneaHas, WaposuaHas
1 ap ). 3To NO3BOMAET ONpese/iMTb BO3MOXHOCTb NOJyYEeHUsI TOr0 WU NHOTO
BMAA KaMeHHOro MaTepuana,;

2) uBeT ropHbIX MOpPOJ 3aBUCUT OT MUHEPASIOTMYECKOr0 cocTaBa, npumecel
W CcTeneHu BbIBETPEHHOCTU. puUpoAHble KaMeHHble MaTepuasbl MOryT
OblTb CBET/IbLIMWU M TEMHOOKPAWEHHbIMUK, 6enbiMK (MOYTU GECLBETHbLIMK),
OT XENTOro A0 KpacHoro LuBeTa, 3e/1eHbIMU, MHOTOUBETHbIMU 1 Ap. [pu
onucaHumn LBeTa yKka3blBalT OKPACKy NATEH, XWUNOK U T.4.;

3) 6n1eck BO3HMKAET NpU OTPaXeHWM CBETOBLIX Jlydell OT MOBEPXHOCTU MUHE-
panos, craralwmx ropHy nopogy. Bua 6necka: spkuii (CTEKNSHHbIR),
nepnaMyTpoBbIi (OTANBAET pafy>XHbIMU LBETaMU:), XXUPHbIA (TYCKNbIA), Ma-
TOBbIi (6e3 6necka). bneck 3aBMCUT OT MokasaTensa npesioMaeHns cBeTo-
BOrO /lyya M XxapakTepa oTpaxatouieli noBepxHocTu. B npupoae npeo6na-
[aloT MUHepanbl COo CTeKNSAHHbIM 6n1eckoM. Bneck xapaktepusyeTt gekopa-
TUBHbIE CBOICTBA MMHEPANOB W CTENEHb BbIBETPEHHOCTU NOPOAbI;

4) MUHepanornyecknin coctas ropHoli Nopoabl ykasbiBaeT BUA FNaBHENLWNX
noponoo6pasyuiMx MUHepasoB, BeSIMYUMHY WX BKIOYEHW, paBHOMep-
HOCTb pacnpefiefnieHunsi, BUj LeMeHTUpYHLLero BewecTsa U ero pacno-
NOXeHNne;

CTPYKTypa ropHoli nopoAbl 3aBUCUT OT ycrioBuiA eé chopmupoBaHus. Onpepe-
nsieTcsi OCMOTPOM CBeXero usnioma. PasnuuatoT CTPYKTypy: KpucTanauye-
CKyl0, NOpchpPOBYIO, CTEKIOBATYIO, 3€PHUCTYI0, aMOpdHY0 1 ap. (puc. 3.2).

5

=

Puc. 3.2. Buabl CTPYKTYp FOpPHbIX NOpPOA:
a) kpuctannuyeckas, 6) nopcduposas, B) 3epHucTas,
r) amopdHasa U cpblTOKpUcTananyeckas.
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6)

a)

7

8)

Kpuctannumueckun-zepHucTas CTpyKTypa XapakTepusyeTcs paBHOMEPHbIM
pacnonoXeHMem B NopoAe MUHepPasbHbIX 3epeH C NPUGAN3NTENBHO 0AN-
HaKOBbIM pa3MepoM A/ OCHOBHbIX MUHepanoB. MopgupoBas CTpyKTypa
oT/IMYaeTcs HepaBHOMEPHOI 3epHUCTOCTbIO OAHOrO0 MuUHepana (MM ofa-
HUX U TEX Xe MUHepasnos).

Mopoabl C OAHOPOAHON MesNKO3epPHUCTOl CTPYKTypoii oTnuyatTcss 6osnee
BbICOKOI NPOYHOCTbLIO, CTOMKOCTLIO K BbiBETPMBaHUIO, 06pabaTbiBaeMOCTbIO,
NMo CpaBHEHWID C NopoJamMu KPYMHO3EPHUCTONW W MOPGIMPONA CTPYKTYpbI.
CTeknoBartasi CTpykTypa He MMeeT SIBHbIX KpuUcCTas/imyeckux obpasoBa-
HWI, Takas CTPYKTypa yKa3blBaeT Ha MOBbILWEHHY XPYNKOCTb NOPOAbI;
TeKcTypa — oTpaxaeT nepemMellleHne un npeobpasoBaHue BellecTBa B
npouecce YOpPMUPOBAHUSA TOPHOI nopoabl. TekcTypa MOXeT GbiTb: MNA0OT-
Hasi, cnaHueBartas, nopucrtas, sueucTtaa un gp. (puc. 3.3).

Puc. 3.3. Tunbl TEKCTYP FOPHbIX NOPOA;
cnaHuesatas, 6) cnouctasa (nosnocyaras), B) 3eMaucTas, r) nopucras.

Han6onee NPoOYHbLIMU W CTOWKMMU SABASKOTCS NOPOAbI C NAOTHOW TEKCTY-
poii. C yBenmMyeHMeM MNOPUCTOCTU CHUXAETCS NPOYHOCTb, CTOMKOCTb K
BbIBETPMBAHUI, TEMJ0NPOBOAHOCTL. CraHueBaTble NopoAbl aHU30TpPOn-
Hbl, NPV yAape OHW packasblBalTCA B HanpasB/ieHUU CraHLeBaTOCTU.
Mpn onpefeneHun TEKCTypbl YYMUTbIBAT Hanuume TPELLMH U BKJIOYe-
HUIA, UX pasmep U pacnonoxeHue. 3BYK Npu yaape MOJIOTKOM (3BOH-
KWA, Tnyxon, gpeb6esxaw,nin) 3aBUCUT OT CJ/IOXKEHUS, BNAXHOCTU U CKpPbI-
TOli TPewWwmnHoOBaTOCTH;
cnaliHOCTb — 3TO CMOCOGHOCTL MMWHEpasioB packasnbiBaTbCs MO onpefge-
NeHHbIM HanpaB/ieHUsiM ¢ 06pa3oBaHMeM rnafknux NoBepxHocTeli — naoc-
KOCTeW cnaliHocTu. MuHepasbl UMEIT Pas3fINUYHy CnaiiHOCTb:
- BeCbMa COBEpLIEHHAst - JIETKO PaclLensiloTCs Ha OTAe bHble JINCTOUKY;
- coBeplUeHHas — packasblBalTcsa Mo onpefeneHHbIM POBHbIM MI0CKOCTAM;
- HecoBepLlIeHHas — MNJI0CKOCTM CNaHOCTU BbipaXeHbl €1abo;
- OTCYTCTBYeT — packanbiBaloTCs MO HeonpeAenéHHbIM Hanpas/ieHUAM,
NOBEPXHOCTb M3/I0Ma HEPOBHAS.
AMOp(goHble MaTepuansbl cnaiiHOCTblo He o6nagatoT. CnaiftHOCTb CHUXaeT
NPOYHOCTb U CTONKOCTb MUHeEpasna, a Takxe 3aTpyaHsieT ero 06paboTky;
M3/IOM — XapakTepu3yeT MOBEPXHOCTb packosa, MNpolleAllero He No Ha-
npaBneHnsM cnaiiHocTn. MNOBEpPXHOCTb packosa MOXeT 6biTb POBHOW, He-
POBHOI, BOJIHUCTOW, PaKOBUCTOW, LWAPO0O6PAa3HOI; XapakTep packosia —
rnafkuidi, wWwepoxoBaTblili, 3eMnucTelii M ap. Pebpa OTAENbHOCTU MOryT
6bITb TyMble, OCTpble, pexyline u ap. i3nom xapakrepusyeT obpabaTbiBae-
MOCTb MaTepuasia, ero cLuenjieHue ¢ BSXYLUNM;



9) TBEPAOCTb — CMNOCOGHOCTL MaTepuana ConpoTUBAATLCA NPOHUKHOBEHUIO B
Hero Apyroro matepuana. OueHvnBaeTcsa no wkane Mooca, koTopasi COCTOUT
U3 AecsaTh MuHepasnos (Tabn. 3.1), pacnosioXeHHbIX B NOpsike Bo3pacTaHus
TBEPAOCTU: Kbl creayolmii No Nopsaky MuHepan ocTaBfsieT cfej Ha
npeapiaylwieM, a cam UM He npodyepumBaeTtcs. o TBepAoCcTM MuUHepana
MOXHO KOCBEHHO CYAWUTb O 0 MeXaHU4YecKnx CBOlCTBaXx.

LLikana TBE pAOCTM MUHEpana

Tabnnya 3.1
No MwuHepan
nn
1 Tanbk
2. Tunc
3. Kanbuur
4. TrnaBukoBbIli Wnat
5.  Anatut
6. Oprtoknas
7.  Ksapy,
8 Tonas
9. KopyHg
10. Anwmas

Xapaktepuctmka TBepaocTm

Jlerko yepTnTCca Horrem
YepTuntcAa Horrem
YepTuTcs HOXOM

C TpyAOM 4epTUTCA HOXOM
LlapanaeTtca HOXoMm
Llapanaet cTekno

YepTuT CTEKN0

~V|~

~ N~
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10) npucyTcTBMe Kapb60OHATOB B KaMeHHbIX MaTepuanax onpegensiercs
BO3/eiCcTBMEM Ha HMX 10% pacTBOpa COMSIHON KUCMOThI, KOTOpas «BCKMU-
naeT» Ha MOBEPXHOCTV 06pa3L0B Nopod, CoAepXalinx Kap6oHaTbl.
Kpome cocTaBfieHnsi neTporpadpMueckoil XxapakTepucTukn, Ana KaMeHHbIX

maTtepuanos onpeaensoT creayloline 0CHOBHbIE CBONCTBA,;

*UCTUHHYI NNIOTHOCTb;,
*CpeaH NJIOTHOCTD;

* HaCbINHYI0 NJIOTHOCTb (415 PbIX/bIX NOPOA);
* MOPUCTOCTb M NYCTOTHOCTb;
e BOAOMNOI/OLULEHME;
* MOPO30CTOWNKOCTb;
* MPOYHOCTb Ha cxatue (ANS WebHa ewé n 4pobMmMocCTb);
* BOAOCTOMKOCTb;
* ICTUPAEMOCTb M U3HOC W Ap.
Llenb paboTbl — cocTaB/fieHWe KpaTkoil neTtporpadumyeckoil xapakrepu-
CTVKN OCHOBHbIX MOPOA006pa3yoLIMX MUHEPANOB U TOPHbIX NOPOA.
MaTepuanbl 1 060pyfoBaHME: KONNEKLUs MUHEPANoB W FTOPHbLIX MOPOA;
WwKana TBepAoCTU, IMHENKA C MUNTUMETPOBLIMUN AeNeHUs MU, cTaNbHas urna,
nyna, 10% pactsop HCI.
BbinonHeHne paboThl.
n3yyaeTcsa M cocTaBnsAeTCcsa neTporpagpuueckas xapakrepucTuka.

Tabnuya 3.2

Kaxablii o6pasel, uaMepseTcsi, BHUMATENbHO

XapakTepnucTmka 0CHOBHbIX MOPOA006pa3yloLWUX MUHEPAoB

Ne MuHe- pyn-
nn pan na

Xumn-
yeckui
cocTaB

uset

< . , WctwHwaa Ycnosune
8 F{gz ™5 nnot- S5 Haxoxge-
5 ! H: 5 Q HOCTb, 2 = HUA B

Kr/im3 npupoge
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Ta6nuua 3.3
XapakTepucTnka OCHOBHbIX FTOPHbIX NOpPOS4

Ne TopHaa Tpyn- [Moa- MwuHe- Ctpy Tek- CpepHas Mpeaen Mpn-
nn - nopoja  na rpyn- panb-  KTy-  CTy- nnor- NPOYHOCTYH me-
na LiseT HbIM pa pa HOCTb, npu cxa- HeHne

cocTas Kr/m3 ™M, MrMa

4. NCMbITAHNE KEPAMNYECKOIO KNPTIMYA

KepamMnyeckuMKn Ha3biBalOT WCKYCCTBEHHble KaMeHHble maTepuasnbl u
nu3genus, urotaBnvMBaeMble U3 MUHEpasbHOro cbipb WM fo6aBok NyTém dop-
MOBaHUA 1 06xura. OCHOBHbIM CbIPbEM ABNAKTCA [MUHbI (rped. «keramos» —
rnMHa) ocafoyHble nopofbl, o6pa3oBaBllMecs B pes3ynbTaTe BbiBETPUBAHUS
NoneBoLWNaTHbIX FOPHbIX NOPOA. [NIMHbI COCTOAT U3 FMUHOOGpPAa3YyOLWUX MUHE-
panoB (kaonuHuta Al2032Si022H2, moHTMopunnonuta AlDy4Si02nHD, rua-
pocnogbl KO Mg0-4AlD 3-7Si022H20) n npuMeceii, KoTopble BAUSIIOT Ha CBOI-
cTBa IMNUH. [lna perynupoBaHnsi CBOMCTB KepaMU4eCcKkoil Macchl B [NIMHY BBOAAT
pasnuuHble go6aBku: oToliawlime, BbiropatwLlme, niasHu u ap. CeexeoTtdop-
MOBaHHble U34EeNua Ha3biBalOT CbIPLOM, a KAMHEBUAHbIA MaTepuan, U3 KoTo-
poro nocne o6xura cocTosiT kKepaMuyeckue n3gennst — Yeperikom.

Knpnuy — 3TO UCKYCCTBEHHbI KaMeHHbIi MaTepuasn npaBuibHO popMbl (B
BMAE MpsSIMOYrofibHOro napannenenunega). MonydvarT Kkepamuyeckuii kupnuy u3
NerkonnaBKnUX [NMH, AMATOMUTOB, TpenenoB c gob6aBkamMy unu 6e3 Hux. Kupnud
UMEIT pasMepbl, MM:

- oAuHapHbIn 250x120x65
- YyTONuWwéHHbIN 250x120x88
- MOAyNbHbI 288x138x65 (88)

Ans rpaHeii kMpnuya NPUHATHI CReAyoliMe Ha3BaHUS: HWKHAS WM BEPXHSS
rpaHb —- NMocTesb; 6onblias 6okoBasi rpaHb — JI0XKOK; MeHbluas 6okoBasi rpaHb —
TbIYOK (puc. 4.1).

Puc. 4.1. Kepamunyeckunii kupnmu.
1-nocTenb; 2-N10XOK; 3-ThbIYOK.

Kupnuy mMoxeT 6bITb NYyCTOTENbIM UNN NOJTHOTE/bIM.

MonHoTenNbIM HasbiBaeTcs KMpnuy 6e3 nycToT WKW C TEXHOO0TUYECKUMM
nyctotramm o6bvémom A0 13% oT 06bEMA KMpnuya.

ycTtoTenbiMm  HrisbiBaeTca kupnu4y ¢ o06bEMOM nycTtoT 6o0nee 13%.
dopma, pasMep, KOSIMYECTBO U pacnosioXeHne NycToT MOTyT pas3MYyHbIMU.

B 3aBucMMOCTU OT cnocob6a Npov3BoACTBA pas3/inyalT KUPNMY nnactuye-
CKOro hopMOBaHMs 1 MOJIYCYXOro npeccoBaHus. VX BHeWHWA BUA oTAnvaeTcs:
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KMpNu4y nnacTtuyeckoro opmoBaHus MMeeT 60/iee NOPUCTYD U LIepllaByto
NOBEPXHOCTb CO criefgamu (OPMOBaHWS U paspes3aHus; KUpNu4y Nosycyxoro
npeccoBaHusi uMmeeT 6osee N/OTHbIA Yepenok, NpaBu/ibHY QOpPMY U pa3me-
pbl. ANa yMeHbLIEeHUA MacChbl KAPMNMY MOJIyCYyXOro NpeccoBaHusi BbiNycKawT C
nyctotraMmu (06bIYHO KOHUYECKOI DOpPMbI).

JINUEeBOW KMpnny— BLA KEPAMUYECKOTO KMpNnya, NPUMeHSeMbI AN KNagki u
O[HOBPEMEHHOW 06/INLOBKN CTEH 34aHWI N COOPYXEHWIA (T.€. BbINOSTHAET KOHCTPYKTUB-
Hble 1 AeKopaTuBHble YHKUMK). JIMLEBOI KMPNMY OTIMYAETCA OT 06bIYHOr0 60MbLUE
TOYHOCTbI Pa3MepOB, BbICOKMM KayeCTBOM JIMLLEBLIX MOBEPXHOCTEW, OLHOPOAHOCTbLIO
uBeTa. BbinyckaloT Takoli KUpnu4y Uan M3 BbICOKOKAYECTBEHHbIX [MH, NN U3 06bIYHOTO
CbIPbSi, HO C Y/yULUEHHBIMW B 3CTETUYECKOM OTHOLLEHUN NINLEBBLIMU FPaHSIMU.

O6pasubl AN UCNbITAHUS KepamMuMyeckoro kupnuya oTémparoT MeToaoM
cnyuvaliHoro ot6opa B konuyectse 0,5% OT napTum Kupnuya.

4.1. OueHka KauecTBa KMpnuya no BHelLHeMy BuAay, hopme 1 pa3Mepam.

BHeWHNM OCMOTPOM YycCTaHaB/MBaeTCs KayecTBO 06Xwura, Hanuuume wuc-
KPUBMEHUI, OTOUTOCTEN, TPELLMH N U3BECTKOBbIX BKIHOYEHWIA.

HopMasibHO 0GOXOKEHHBIN KMPNUY AO/MKEH GblTb OAMHAKOBOIO NO BCEMY 06BLEMY
LBeTa 1 npu ygape no HemMy MOJIOTKOM U3AaBaTb SICHbIN 3BYK. EC/IN KMpNnY HefoMOKEH,
TO MMeeT 6onee CBET/bIN LiBET N0 CPaBHEHWIO C 3TA/IOHOM, NPU yaape MOIOTKOM U3aaéT
rnyxoii 3ByK. Takoi KuMpnuM4y MMeeT MOHMKEHHYH NMPOYHOCTb U MOPO30CTOMKOCTb. Mepe-
MOKEHHBIA KMpnuy (>kenesHsik) nMeeT 6o1ee TEMHbIA LBET, Kak NpaBuio, NCKPUBEHHYIO
chopmMy 1 onnaBneHust; 3BYK Mpy yape MOSIOTKOM yaule Bcero apebesxalyuii. Takoit
KMPMUY XapaKTepr3yeTcst OUYEHb MIOTHOW CTPYKTYPOIA, NMOBbILUEHHOW NMPOYHOCTLIO U Ten-
NIONPOBOAHOCTLI0. HefoXor 1 nepexor Kupnuya He JonyckaeTcs.

KpynHble BKIOYEHUSI B BUAE KAMELLKOB UM KYCOUYKOB M3BECTU He [0MNyCKalTCs.
Oco6eHHO onacHbl N3BECTKOBbIE BKHOYEHUNA («AyTUKM»), OCTaBLUMECS B pe3ysbTarte
pa3noXeHns 4acTuL, N3BECTHsIKa Npu obxure. MNpu B3avMoAelCcTBAM C BOAOWN OHU ra-
CATCS C yBE/IMYEHMEM 06bEMA, YTO NPUBOAUT K Pa3pyLLEHUIO Kupnuya.

OTKNIOHEHNE pa3MepoB NPOBEPSIOT C NOMOLLbIO MeTasl/INYecKoi NUHeRKN ¢
TOYHOCTbIO o 1 MM. OnpefeneHne pasMepa NPoun3BoOAAT B 3-x MecTax - no peb-
pam ¥ B cepefuHe rpaHu, NpUHMMasi OKOH4YaTes/lbHO cpefHee apugmeTuyeckoe
Tpex pes3ynbTaToB. [lonyckaeMble OTK/IOHEHUSI COCTaBAAT: NO AJIMHE 5 MM, no
LWIMprHe +4 MM, MO TONWMHE +3 MM.

BenuunHy nckpusneHuii rpaHeli n pebep kupnuya onpepensoT ¢ NoMo-
Wb MeTan/INYecKoin NNHENRKN N yronbHuka (puc.4.2.).

Puc. 4.2. amepeHue UCKPUBNEHWIA rpaHeli 1 peGep kupnuua,
a - usmepsiemasn BesMunHa

29



OTK/IOHEHUSA OT NPSIMOSIMHENHOCTN pebep M rpaHeil kmpnuya nNo Noctesnu
[OMXKHbI 6bITb He 6onee 3 MM, N0 NOXKY - 4 MM. [lonyckaeTca He 6onee AByX
oTéuTocTen yrnos rnyébuHon ot 10 go 15 Mm K1 He 60nee ABYX NOBPEXAEHUI ©
npuTynneHHocTel pebep rnybuHoli 6onee 5MmM 1 AnNHON no pebpy 10-15 mm.
JonyckaeTca He 60nee OAHOM CKBO3HOW TpeLUHbI Ha STIOXKKOBON W TbI4KOBOWA
rpaHsax NpoTsHXKeHHOCTb A0 30 MM MO NOCTENN MOMHOTEsIOr0 KUpnuya uam He
Janee yem [0 MepBOro psga nNycToT AN NYCTOTHOro kupnuya. Ecnm TpewwuH
6onblie uaM rnybuHa TpelwmnHbl nNpeBblllaeT A4ONYCTUMOE 3HayeHue, TO Takoi
KAPMMY OTHOCSIT K MOJIOBHSKY.

MaTepuansl n obopyfoBaHue: ob6pasubl KMpnuya, MOSOTOK, MepHas me-
Tannuyeckas nuHelika, YrofibHWK, 3TasIOH KApNMyYa HOpPManbHOro 06Xura.

BbinonHeHne pa6oTbl. O6pa3ybl KupnMya BHMUMATENbHO OCMaTpUBalTCS,
MX UBET M 3BYK MpuW yAape MOJIOTKOM CpaBHMBAKT C 3TasioHOM. [poBepsioT
Hann4yne N3BECTKOBbIX BK/OYEHWUI. 3aKOHYMB OCMOTP, C MOMOLLLID MeTanau-
4YecKOoW NMHEeRKN 1 YyrofibHUKa U3MepsitoT SIMHeliHble pa3mepbl U NOBPEXAEHUS.
Pe3ynbTatbl UCMbITAHUA 3aHOCAT B Tabnuuy U falT 3ak/l0UYeHne 0 KayecTBe
Kepamumyeckoro kupnuya.

Ta6nuua 4.1.

Pe3ynbTatbl oCMOTpa KepamMnuyeckoro kupnuya
LBeT knpnunya

OTKNOHEHUSI OT pas- [laHHble BHell-

MokasaTenb MepoB 1 fedeKTbl Hero ocmoTpa u
BHELLHero suga obmepa obpas-
(CTb 1160-99) ua
1.0TK/IOHEHMSA OT pa3mepoB, MM
no anvHe
no wupuHe
no TonuwunHe

2. OTK/IOHEHUS OT NPAMOSINHERHOCTN pe-
6ep v rpaHei kupnuya, Mm

no nocrenu

no NIOXKY
3. OT6uToCTM Yyrnos rnybuHoi ot 10
[015mmMm; wr.
4. OT6UTOCTN N NPUTYNNEHHOCTU pebep He
poxogsume Ao nycroT, rnybuHoi 6onee
5MM, AnnHOW no pe6py oT 10 Ao 15MMm, LT,
5. TpelnHbl NPOTAXEHHOCTLIO MO NocTeNn
nosIHoTenoro kupnuya o 30MM, nycrorte-
100 KMpnuya He 6onee, Yem 40 NepBOro
paga nycToT, r1y61HON Ha BCIO TOMLLNHY
n3fenus, LUT.
Ha NTOXKOBbIX FPaHsAX
Ha TbIYKOBbIX FPaHsX

3ak/tyeHune:
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4.2. OnpepgeneHune cpeaHei NIOTHOCTU U
BOZ10/10T /TOLL,EHMSA

Mo cpepHel NNOTHOCTU KepaMUYeCcKUA KUPNUY U KaMHU nogpasfenstrcs
Ha cnegytowue rpynnbi:

e 3thdekTuBHbIE CO cCpegHen NAoTHOCTbIO A0 1400 kr/m3 (gnsa kupnuya)

n 1450 kr/m3 (gna KaMHen);

e YC/NOBHO-3(h(PEKTMBHbIE CO CpeAHeN NNOoTHOCTb OT 1400 kr/m3 (ans

kupnuya), 1450 kr/m3 (ana kamHein) n go 1600 kr/m3;

* O06bIKHOBEHHbI KMPNNY CO cpefHel NNOTHOCTbIO Bbiwe 1600 kr/m3.

C noHwxeHnem cpefHeil NNOTHOCTU CHMXaeTcAa U KO3 dPuUUMeHT Tenno-
NPOBOAHOCTN, YTO NO3BONIAET YMEHbLWUTb TOJLLNHY CTEH.

Ha 3HayeHue cpegHeil NIOTHOCTMW, TENNONPOBOAHOCTU, MPOYHOCTU U He-
KOTOPbIX APYrux n3nKo-MexaHM4eckux CBOWCTB MaTepuana BAUAeT ero Bogo-
nornouieHune.

BogonornoweHne gna nosHOTENOro Kupnuya AO/DKHO ObiTb ANA Mapok
[0 150 He meHee 8%, a ANA NOSIHOTENOro kupnuya 6osee BbICOKUX MapokK 1
NYCTOTHbIX N3A4eNUii - He MeHee 6%.

MaTepuansl 1 o6opyfoBaHue: o6pasubl Kupnuyeil B CYXOM M BOAOHACHILEH-
HOM COCTOSIHUM, MeTannuyeckas nvHelka, umdepbnatHble BecCbl, CoCy/, C BO-
0O, TKaHb.

BbinonHeHne paboTbl. CpeaHIO0 NJIOTHOCTb ONpefensitoT He MeHee 4eM Ha
Tpéx obpasuax kupnuya, npefBapuTenbHO BbICYLIEHHbIX [0 MOCTOAHHOI Mac-
cbl (n. 2.1.1) npu Temnepatype 105-110°C, 1 oXlaXAEHHbIX [0 KOMHAaTHOW
Temnepatypbl. O6pasubl AO/DKHbI COOTBETCTBOBATb HOpPMAaTUBHbIM TpeboBa-
HMSAM MO BHelHeMmy Buay, dopme u pasmepam. [MoAroToBneHHble 06pasubl
B3BELUMBAKT C TOYHOCTbIO A0 11, 3aTEM U3MEPAT ANHY, WWMPUHY U TONLWUHY
(cornacHo metoguke n. 2.1.1). O6bLEM 06pa3uoB onNpenesnatnT YMHOXEHNEM
reoMeTpuyeckux pasMmepos.

CpefiHIol0 N/I0THOCTb OTAE/bHOro obpasua p,. B KI/M3BbIYMCAAOT N0 hopmy e:

Pc=— 'HO00 > (4.1)

roe Lkyx- macca obpasua, BbiICYyLUEHHOro 40 NOCTOAHHOW Macchl, T;

V - 06bém ob6pasuya, cm3.

CpefHI0l0 NJOTHOCTb KMpNuya BbIYUCAAKT Kak cpefHee apumeTnye-
CKOe pe3ynbTaToB MCMNbITaHWA TPEX 06pa3uoB C NOrpewHOCTbLI0 A0 10 Kr/M3.

BoponornouieHne onpefenstoT He MeHee 4YemM Ha Tpex obpasuax, BbICY-
WEHHbIX A0 NOCTOSAHHOW Macchl. [MoarotToBneHHble o6pasLbl B3BELWNBAOT C TOY-
HOCTblo A0 1 1. 3aTem 06pasubl-kMpnNu4Yy yknaablBalT Tbi4KOM Ha AHO cOCyAa, KO-
TOPbLIA 3anMoNHAKT BOAOW Tak, YTOObI YpOBEHb BOAbl OblN Bbille Bepxa 06pasLoB
Ha 2...10 cMm. YcTaHOBKa 06pas3L,oB Npon3BOAUTCA B OAWH psAg, C 3a30paMun mexay
obpasuamm He mMeHee 2 cM, TemnepaTypa BoAbl AOMXHa 6bITb 20+5°C. B Boge
o6pasubl BblaepxuBalwT 48+1 uyac, 3aTeM UX BblHUMAlT, ObICTPO 06TMparT
BMI2XKHON TKaHbIO N B3BELUIMBAIOT C TOYHOCTbIO A0 1 . Maccy BOAbl, BbITEKLIYIO Ha
yally BeCOB, BK/10HAKOT B MacCy HacblleHHbIX BOAON 06pa3LoB.

BogonornoweHne kupnuya no macce (B NpoLeHTax) BbIYUCNAIT No hopmyne:
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WITE y ..100%, (4.2)

m,v,

roe rfHac- macca BoAoOHAacChIWeEeHHOro obpasua, .

3HayeHne BOAOMNOINOLWEHNS KMpNM4a onpeaensoT Kak cpegHee apud-
MeTuyeckoe pesynbTaToB WCNbITaHUA BCex 06pasLoB, paccynTaHHoe ¢ TOYHO-
CTbto A0 1%.

YCKOpEeHHO BOAONOI/IOWEHNE MOXHO OonpefennTb, Hacbiwasa obpasubl BO-
[OI nof BakyymMOM MAM B Kunswein Boge. B3sewmnsaHve o6pasLoB U pacuyéT BO-
[OnornoweHns NpovM3BoANTCA Tak Xe, Kak npu 06bl4HOM uchbiTaHuu. Ecnu xe
HeT HWKakoro obopyaoBaHus, TO NPUGAN3UTENBHO BOAOMNOINOLWEHNE MOXHO Of-
pefenuTb, Kanas BOAY Ha NOBEPXHOCTb Cyxoro martepuana. Npu Bogonorsotle-
HUM o 3% kanna npakTM4yecku He BMUTbIBAETCH, NPU BOAOMNOI/OWEHUN OT 5 A0
8% kanns BNUTbIBAETCA YacTMYHO, NpuW BogonoraoweHun 6onee 10% kanns Bo-
Abl 6bICTPO BNUTbIBAETCA MaTepmasnom.

Tabnnua 4.2
OnpepenexHne cpefHel NJIOTHOCTM M BOAOMNOIMNOLWEHUA Kupnuya
[MokasaTenb Homep o6pasuos
1 2 3

Macca 06pasLa, BbICyLLIEHHOrO 40 MOCTOSAHHOW Macchl T cyx,
r

Macca o6pasLa, HacbILLEeHHOro BOAON T wac, T

O6bém obpasua, cmij

Cpe,qHﬂH nnotHocTte OTAEJIbHOIO O6pa3L|'a pr, KriMJ
CpefiHsAa NA0THOCTL kupnuya p,, Ki/M's

BogonornouieHve no macce otgensHoro obpasya Wm% - | T
BogonornouweHve no macce kupnuuya Wm %

Ha oCHOBaHMM MOMIyYEHHbIX NPWU UCMbITAHUW pe3ynbTaToB TpebyeTcsa
JaTb 3aknl4vyeHne O rpynne Kupnuya no cpefHein nNAOTHOCTUM U COOTBETCTBUM
3Ha4yeHns BOAONOI/OWEHNA HOPMaTUBHOMY; paccuuTaTb BOAOMOrAoLWeHne no
06bEMY N KO3 (PULMEHT HaCbIWEeHN NOp No opmynam:

W, =K-d, (4.3)
roe Wv— BojgonornoweHune matepuana no o6vémy, %;
d — yaenbHas NNOTHOCTb MaTepuana, BblpaXaeTcs Mo OTHOWEHU K

nOTHOCTWN BOAbI, GespasmepHaﬂ Be/In4nHa.

roe kKH— Ko3(UUMEHT HacblleHns nop, nameHsietca oT 0 (Bce nopebl B Ma-
Tepunane 3amkHyTbl) 4o 1 (Bce nopbl B mMatepuasne OTKPbITbl), 6e3pas-
MepHasi BenmunHa
M— nopwuctocTe Matepuana, %.

3ak/yeHue:
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4.3. OnpegeneHvie NPOYHOCTU KepaMmNyYeCKoro Kmpnmya

Mapky KepaMmyeckoro Kupnuya oOnpegensawT N0 pesynbTaram
ncnblTaHMn 06pasuoB Ha MPOYHOCTL Npu  cxatum um nsrmbe (FOCT 8462-85,
CTb 1217-2000).

McnblTaHMsa Npon3BOAAT Ha Cyxux obpasuax, KoTopble MO HaiAnuuw ge-
(heKTOB 1 BHELIHEMY BUAYy yAOBAeTBOPAOT TpeboBaHuAM cTaHgapTa.

Mpegen npoyYyHOCTM NpW CXaTuM Kupnuya onpepensioT Ha ob6bpasuax us
ABYX LenblX KMpnuyen nnam us AsyxX NOMOBUHOK. Kupnuy aenAT Ha NOMOBUHKK
packasbiBaHWEM WAW pacnuauBalT HOXOBKOW MAN AUCKOBON nunoi. MNMonoBuH-
KM KMpnuvya yknagbiBalT APYr Ha Apyra Tak, 4To6bl NOBEpPXHOCTU pacnuna 6bl-
N HanpaB/ieHbl B NPOTUBOMNO/OXHbIE CTOPOHbI. [ MUCNbITaHUA fonyckaeTcs
npUMeHATb 06pasubl U3 NOMOBUHOK, OCTaBLIMECs MOCNe UCMbiITaHUsA Kupnuya
Ha n3rm6. Tak Kak onopHas rpaHb y Kupnuya npaacTuyeckoro ¢popmMoBaHus
nMeeT OTKNOHEHUA OT NJOCKOCTM, TO NpPU NOArOoTOBKE 06pas3L0oB K UCMbITAHUIO
X OMOPHble NOBEPXHOCTU BbIPABHMBAIT, @ MOMOBUHKU (MW LeNble KUpnu4yu)
COeAMHAT UeMeHTHO-necYaHbiM pacTtBopoM. CocTaB pacteopa 1l:1 (ueMeHT
Mapkn 400; necok KpynHoCTbio He 6onee 1.25 mm), B/LL = 0.4 ...0.42.

M3roTtoBneHue ob6pasuoB NpPoOM3BOAAT B CreAylolUleM NOpsAKe: KMpnuuu
WNN NOMOBWHKM MOrpyxawT B BOAY Ha 1 MUHYTY. 3aTeM Ha rOpuU3oHTasbHYHO
nnacTuHy (MeTananyeckylo WAN CTEeKNAHHY) yknaAblBalT SIMCT CMOYEHHOM
6ymaru, cfioii pacteopa ToNwuHoli 3...5 MM, Nnepsblii KUPNUY (MNXU NOMOBUHKY),
onaTb cnoii pacteopa 3...5 MM, BTOpPOA kupnuy (MOIOBUHKY), €LWE cnoi pac-
TBOpa 3...5 MM, nnCT 6ymarn u cnerka nNpuxummalrT CTeknom. M3nuwkm pac-
TBOpa cpes3aloT, Kpas BblpaBHUBAKT HOXOM. 3roToBneHHble 06pasubl AOMKHbI
UMeTb B3aMMHO napanfesibHble ONopHbie MOBEPXHOCTU U NO hopMe Hanomu-
HaTb Ky6. YUTo6bl pacTBOop Habpan MNPOYHOCTb, M3rOTOBMEHHble 06pasubl Bbl-
AepXuBawT B TeueHne 3 cyTok B niabopatopun npu Temnepartype 205 °C un
OTHOCMTENbHON BRaxHoOCTM Bo3gyxa 60...80%.

JonyckaeTca BblpaBHMBATb OMOPHble MOBEPXHOCTWU Kupnuya wangosa-
HMEeM, TMNCOBbIM PAcTBOPOM, NPOKAajKamMu U3 TEXHWYECKOro BOWIOKa, KapTo-
Ha, pe3nMHOTKaHeBbIX NaacTuH. O6pasubl U3 KMpnuya Noaycyxoro hoopMoBaHus
NCMbITbIBAKT, HE BbipaBHMBAS MOBEPXHOCTMU.

MoparotoBneHHble 06pasLbl N3MEPSOT C MOMOLLbI0 MeTasl/IMYECKOW NUHEVKN nnn
LUTAHreHLMPKYIeM C TOYHOCTbIO A0 1 MM, U BbIYMCASAOT M/I0LAaAb NONepeyHoro cevyeHms
06pasua, kak cpegHee apudmeTnyeckoe naowanet BEpXHeER UM HUKHeN rpaHei.

Mpepgen npoyHocTn npu cxatum MMa, BbIUMCNAKT No popmyne:
ok A (4.5)
rae F— paspywarwuiaa Harpyska, H;

A — nnowapab nonepeyvyHoro ceyveHms obpasua, m2.

Mpegen Npo4YHOCTM MPU CXKATUWU KUPNUYa, BbIYUCASAKT C TOYHOCTbIO A0
0,1 MMa kak cpegHee apudyMeTU4yecKoe 3HauYeHue pe3ynbTaToB MUCNbITAHUN
nATM 06pasLoB: B HEO6XOAMMBIX CryYasax yuyuTbiBalOT cnegylouiee:

1) Npu BblYWC/IEHUN Npefena NPoOYHOCTM 06pasLoB, COCTOALUX U3 ABYX
Knpnuyein (LenblX WAM MNONOBUHOK) TOMLWMHON 88 MM, pesynbTaTbl WUC-
NbiTaHU YMHOXaT Ha KO3 puyneHT 1.2;
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2) Npu BblYUCAEHUN Npejena NPOYHOCTM 06pasuoB Kupnmya naacTuyecko-
ro popmoBaHnSa, BblpaBHEHHbLIX WANGOBaHNEM, TMNCOBLIM PaCTBOPOM
WUAN C NCMONb30BaHMEM MPOKIaA0K, pe3ysbTaTbl UCMbITAHUA YMHOXAIOT
Ha KoahuuneHT K, KOTOpbIA onpefensatT Kak COOTHOLEHNEe CpefHux
3HaYeHuli npegena NPoOYHOCTU MO OCHOBHONM MeToauke (RO 1 no ynpo-
weHHolii (R2: k =RYR2. [Ana kmpnuya nnactmyeckoro ¢opmoBaHus
BpecTtckoro KCM k=1.4.

Mpepen npoyHocT Npu M3rmbe Kupnuya onpefensioT Ha LenoM Kupnu-
ye, YNIOXXEHHOM Ha [iBe OMNopbl W Harpy>XeHHoM nocepeguHe. 18 ucnbiTaHUA
NPUMEHSAIT NpucnocobsieHne, cocToslee M3 ONOPHbLIX KATKOB, KOTOPble pac-
nonaralwT Ha paccTosHuuM 200 MM Apyr OT Apyra, W KaTtka Ana nepejayn Ha-
rpy3ku OT BepxHeil nauTbl npecca. [ANuMHa Kax4oro MeTan/IM4yeckoro kartka
[o/mKHa 6blITb HEe MeHee WupuHbl npecca, gnameTp — 10...20 mM. B mecTax
CONpUKOCHOBEHMA o6pasua ¢ naMTamum npecca NOBEPXHOCTb KMpnuya Bblpas-
HMBAKT LEMEHTHbIM WM TUMNCOBLIM PaAcTBOPOM, WAKN WANGOBAHMEM, WAWU NPO-
Knagkamu. Knpnumy ¢ HECKBO3HbIMW MYyCTOTaMMW YKNaAblBawT MycTOTamu BHU3.
MoaroToBneHHble 06pasybl U3MePSAIT, ONpeaesifsa nonepeyHbie pasmepbl Kup-
nuya nocepegunHe nposiéra, ¢ TOYHOCTbLIO 40 1 MM.

Mpepen npoyHocTu npu usrnée R,3, MMa, BbluMCAAKT No dopmyne:

raoe F - paspywarouwasa Harpyska, U;
|- paccTosHue mexay onopamu, MMm;
a - wupuHa obpasua, MM;
b - BbicoTa o6pasua nocepegunHe nponera, Mm.
Mpegen NpoYyHOCTU Mpu M3rnbe BbIYUCAAKT ¢ TOYHOCTLIO Ao 0,05 MMMa, kak
cpegHee apuchMeTnYeCcKoe 3HayeHne pesynbTaToB UCNbITaHWii NATU 06pas3LoB.
MaTepuanbl n o6opygoBaHue: o6pasubl Kupnuya, Npeccol rnapasnnye-
CKne, BOWIOK TEXHUYECKNA TOMWMHON 5.1 0 MM, NMHeKka mMeTannunyeckas ms-
MepuTenbHasa, npucnocobseHne ansa ucnoiTaHna obpasyos Ha U3rnb.
BbinonHeHve paboThbl. [pu onpefeneHuny npegena npoYHOCTU KMpnuya npu
cXKatuu npefBapuTesibHO MOArOTOBNEHHbI N M3MepeHHbIli obpasel, yknaabiBawT
COracHo cxeme ucnbiTaHnini (pyc.4.3) Ha HUXHIOK NAWUTY rMapas/MyecKkoro npecca
MoLlHocTblo 300 (500) kH. Mpu 3TOM reomeTpMyYeckuin ueHTp obpasua U LeHTp
onopbl nNpecca A0MXHblI coBnagartb. ONycTMB BEPXHIOK OMNOpPYy, BK/IKYAKT Mpecc.
CKOpOCTb HarpyxeHusi 4o/mkHa obecneunTb paspyweHne obpasya yepes 20 ...60 ¢
nocne Havyana ucnbiTaHWn. 3HadyeHe paspyLlarLlero ycuama UKCUMpYoT No noka-
3aHNSAM cunou3mepuTens npecca.

Puc. 4.3. CxeMa MCNbITaHWUA KMpMMYa Ha cxartue.



Mo cdopmyne (4.5) paccunmTbiBalOT Npegen NpPOYHOCTU kupnuya. Pe3ynb-
TaT McnbiTaHWn 3anucbiBaloT B Ta6. 4.3.
Ta6bnnuya 4.3.
OnpepeneHve NPOYHOCTU KMpNnya npu cxaTuu
Homep lMnowaab Paspywa- [pegen npoy- CpepHee HanmeHbluee

obpasua o6pasuya towas Ha- HOCTU Npu 3HayeHue  3HauyeHue npe-
A rpyska F, oKatum oT- npegena  Aena npoyHocTU
M2 . H AenbHoro NPOYHOCTM  ANA OTAEbHOro

o6pasua Rct, Kox.MMa obpasua

Mla R, «,Mna

Mpu onpepeneHun npegena nNpPoOYHOCTU Kmpnuya npu msrnbe npensapu-
TeNlbHO NOATOTOBJIEHHBIA M M3MEPEHHbIN obpasel, yknaablBaloT Ha npucnocobne-
HWe ONA UCNblTaHWs, YCTAHOBNEHHOE Ha HUXHel nauTe npecca. McnbiTaHnsa npo-
N3BOAAT rMApaB/IMYECKMM NpeccoM MowHocTbio 100 kH (10 T) cornacHo cTaH-
AapTHoi cxeme (puc. 4.4). N obpasel, n npucnocobneHne LeHTPUPYIOT C NanTamm
npecca. Harpyska, nogaBaemas Ha obpasel, Ao/xHa obecneuynBatb ero paspy-
weHne yepes 20 ...60 ¢, Nnocne Havyana UcnbiTaHWNA.

Puc. 4.4. Cxema ucnbiTaHns kupnuya Ha nsrmob

Mpegen npoyYyHoCTU Mpu M3rmbe paccumTbiBaloT no cdopmyne (4.5) n pe-
3yNnbTaTbl UCNbITaHWIA 3anucbiBaloT B Tabn. 4.4.

Tabnuuya 4.4
OnpepeneHne NPOYHOCTU KMpnu4ya npu usrnée
Homep Pa3mepbl, MM Paspy- Mpepen npouy- CpegHee HanmeHbLuee 3Have-
06- lwawowas  HocTM npu u3- 3HavYeHue  Hue npeaena npou-
pasua Harpyska rube oTAenb- npegena HOCTW A1 OTAENb-
L a b F H HOro obpasuya  MPOYHOCTM HOro obpasua Rmt,

Rrar, MIMa Ruar, MMa  MlMa

Mo 3HauyeHnAM npepenoB NPOYHOCTU MpU CXaTuu U Npu n3rnbe gakoT 3a-
KN4yeHne o mapke kupnuya (tabn. 4.5).



Ta6nuua 4.5
Mapku knpnuya rnmHAHOro 06blIKHOBEHHOTO
Mpepen npoyHocTn He MeHee (B MMa)

npu cxartum npu nsrnbe
ANA BCEX esugoe) MoMHOTeNnoro Kupnuya nony- nycToTenoro
nspenni Kupnu4ya naactu-  cyxoro npecco- YTONWEHHOTO
Mapka yeckoro popmo- BaHWA 1 0AU- Kkmpnuya
Knpnuya BaHNA HapHoOro nycTo-

TEeNoro Kkupnuya
cpen- HauvMeHb- cpef- HauMMeHb- cpefj- HauMeHb- cpef- HanMeHb-

HUi Wwuii ans HWi wuii ans HU wwnii gna HU wuin ans

oTaenb- oTaenb- oTaenb- oTaenb-
HOro 06- HOro 06- HOro 06- HOro

pasua pasua pasua o6pasua
300 30 25 4,4 2,2 3,4 1,7 2,9 15
250 25 20 39 2,0 2,9 1,5 2,5 1,3
200 20 17,5 3,4 1,7 2,5 1,3 2,3 11
175 17,5 15 31 1,5 2,3 11 2,1 1,0
150 15 12,5 2.8 1,4 2.1 1,0 1,8 0,9
125 12,5 10 2,5 1,2 1,9 0,9 1,6 0,8
100 10 7,5 2,2 1,1 1,6 0,8 1,4 0,7
75 7,5 5 1,8 0,9 1,4 0,7 1,2 0,6

3aknyeHune.

5. MMHEPA/IbHbIE BAXYLWE
5.1. icnbiTaHne N3BECTU CTPOUTE/IbHOI BO3AYLLIHOMN

Mi3BecTb cTpouTenbHas BO3AylWIHAs — MWHepasibHOoe BsAXylee, Nony-
yaemoe YMepeHHbIM O0O6XUIoM KanbUMeBO-MarHneBbiX KapbOHaTHbIX MNOpPoA,
(n3BECTHAKOB, Mena, ALO0/IOMUTU3MPOBAHHbIX U3BECTHAKOB U Ap.), COAepXaLLnX
TMUHUCTBIX NpuMeceli He 6onee 6%.

OCHOBHOW cocTaBnsawlWel Takux nopos, fABaseTcs kKapboHaT kanbuus
(CaC03, npumecu — yrnekucnolit marduii (MgCO03, kBapuy (502, okecupg xenesa
(Fe}03 v ap.

OCHOBHON 06bEM M3BECTM MOJyvaloT B LIAXTHbIX Neyax, KoTopble pabo-
TalT MO HENPepbIBHOW TEXHOMOMMU: MNeyb AOrpyXaeTcsa CbipbEM MO Mepe Bbl-
rpy3ku rotoBOro npoaykra. [na nosyvyeHus BO3AYLWHON M3BeCTU TpebyeTtcs
nogaepxusartb Temnepatypy 900-1200°C, 4yTo 3aBMCUT B OCHOBHOM OT coOcCTa-
Ba Cbipbs. O6GXWUI NPOM3BOAMTCA A0 BO3MOXHO 60siee NOSIHOrO yaaneHus yrne-
KMCNoro rasa, nNo peaxkuuu:

CaCO}<>Ca0+CO, - Q (5.1)

MpoaykT obxura cogepxnt kpome CaO Takke M HeEO6OMbLIOE KOIMYECTBO OK-
cupa marHus, obpasoBaBLUerocs B pesysbTare TEPMWUYECKON Auccouunauun yrne-
KMCNOro MarHus:

MgCO, MgO+CO, -Q (5.2)
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Takum 06pa3om, nosyyaemblii NPOAYKT 06Xura — BO3AYyLIHAA U3BECTb, CO-
CTOUT U3 OKCMAa KanbLusa (OCHOBHAA cOCTaBHasA 4acTb) U OKcMAa MarHus. B 3aBu-
CAMOCTM OT WX COOTHOLUEHWS pas3nuyalT BO3AYLWHYK W3BECTb CneaylLlumx Bu-
[0B: KanbumeByl, B KoTopol npeobnapaet CaO, cogepxaHune MgO< 5%; marHe-
3nanbHyto ¢ cogepxaHnem MgO oT 5 fo 20%; [0/0MUTOBYIO C COAEpXaHuem
MgO ot 20 fo 40%. Haunbonee Ka4yecTBEHHON ABNsieTCA KanblneBas N3BECTb.

B 3aBucumMocTu OT BuAa 06paboTKM O060XKEHOrO0 NpoAykTa pasnuyatT
HEeCKO/1bKO BMA0B BO34YLWHON N3BECTU:

* HeraweHyl KOMOBYIK W3BECTb-kMMNesKy (Kycku pasmepom 10...20 mm).
Knnenkon Takyto M3BeCTb Ha3biBalOT NOTOMY, YTO peakuus raweHms npo-
TekaeT C BblAgeneHnem 60MbLWIOro KoAnyecTsa Tenna, A4OCTATOYHOro ANA
BCKMNaHWA BOAbI:

Ca0O+4,0 Ca(OH)2+Q (5.3)

rae Q — konmyecTBO TennoThl paBHoe 1160 «[x (277 kkan) Ha 1 kr CaO.

* HerawéHylo MONOTYI W3BECTb — MNOPOLWKOO6GPasHbI NpoAyKT nomona
KOMOBOI N3BECTU;

* MApaTtHyw (ralleHylo) M3BECTb-NYLIOHKY — MNOPOLUOK, NOsyYyaemblii B pe-
3yfnbTaTe raweHus onpeaesiéHHbIM KOMYeCTBOM BOJbl; B XOA4e peakuun ns-
BECTb 3HAYUTENbHO, B 2-3 pas3a, yBenuunsaeTcs B 06bEMe («pacnyluaeTca»),

* WN3BECTKOBOE TECTO W M3BECTKOBOE MOJIOKO — MPOAYKTbI, Nofyvyaemble B
pesynbTaTe raweHns n3Bectu ¢ 60MbWNM pacxoLomM BOAbI.

Bo3ayLiHy0 M3BECTb MPUMEHSAIOT Kak BAXYyllee B pacTBopax A/ KaMeHHOW
KNagkn w WTykaTypHbIX paboT, B KpacouyHblIX cOcCTaBax; kak nnactudgukartop B
CMeLlaHHbIX pacTBopax; C WUCMNONb30BaHWEM W3BECTU MOAYyYalT MECTHblE BSXY-
lMe Bel,ecTBa; M3BECTb B CMECUM C KPEMHEe3EMUCTbIM KOMMOHEHTOM sBAseTcA
Cbipb€M AN NPOU3BOACTBA CM/IMKATHLIX MaTepuasioB aBTOKIaBHOMO TBEPAEHUS.

KauecTBO M3BecTu oueHMBaKT No ctaHgapTHoii meToauke (TOCT 688-77).

5.1.1. OnpeneneHve CyMMapHOro cofepXaHns ak TUBHbIX OKCUAO0B
(Ca0+MgO) B Ka/IbLIMEBOI N3BECTH

CogepxaHune aktusHbix CaO+MgO (B nepecuéte Ha Cyxoe BeLlLecTBO) B He-
ralweHol u3BecTn NepBoro coprta AO/MKHO 6biTb He MeHee 90%, BTOporo — 80%,
TpeTbero— 70%.

OnpegeneHue aktnBHbix (CaO+MgO) BeféTca MeTOA0M TUTPOBAHMUSA.
TutpoBaHue - npouecc fobaBneHUs pacTBopa COMSAHON KWUCOTbl K LWEeN0YHO-
My pacTBOpY WM3BECTW, B pe3ysibTaTe KOTOPOro nosiyyaeTtcs HeliTpanbHas cpe-
fa. OKOHYaHMe peakuun ycTaHaBNMBaeTCHA MO U3MEHEHUI0 OKpacku MHAMKATO-
pa. MNMpu TuTpoBaHuUM onpegenserca 06bLEM COMSAHON KUCMAOTbl, 3aTpayeHHOW
Ha B3aumopeicTBue c ussecTtblo. MNpu pacyetax yuutbiBaetca Tutp HCL Twutp
- ynucno rpammoB pactBopeHHoro BeuwecTtBa (CaO), cooTBeTcTBYylOWee 1 ma 1-
HopmanbHoro pacteopa HCI.

MaTepuansl 1 0bopyfoBaHue: npoba u3BecTu, cTynka apdgoposas, Be-
Cbl aHanMTMYeckne, sofa ANCTUNNMPOBAHHAsA, KOHUYecKas Kosnba BMEeCTUMOCTbIO
250 M7, CTeknsHHble GYCUHKM WAW ONsaBfieHHble Nasiouku ANUHOW 5...7 MM,
CTEK/IAHHAA BOPOHKa, 1-HOpMasbHbIi PacTBOpP COJIAHOM KWUCNOTbl, Yachl, 3/eK-
TponnuTka, 6topeTka, 1%-HbIli cnMpTOBOI pacTeop heHondTanenHa.
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BbinosiHeHe paboThl. OT Npo6bl HeralleHoik KOMOBOW WM MOMOTOW M3BecTu
oT6MpaloT HaBecky 4-5 1 1 pacTvMpaloT B TedyeHne 5 MuH B (hapdhopoBoii cTynke. Pac-
TepTyl0 M3BECTb B3BELUMBAIOT B KO/IMYECTBE 1 1 1 MOMeLatoT B KOHUYECKYIO KOBy eM-
KocTbto 250 mn; 3anuBatoT 150 M AUCTUNIMPOBAHHON BOAbl. [ns nydliero nepeme-
lWwmMBaHUs B konby nomewiatoT 15-20 CTeKMsHHbIX GYCMHOK. 3aTeM Konby 3akpbiBatoT
CTEK/IIHHOM NNAaCTUHKOM W HarpeBatoT Ha 3/1EKTPONINTKE B TeueHne 5-7 MUH, He 10BO-
[ no kuneHus. MNocne ocTbiBaHWSI pacTBOP M3BECTU CMbIBAIOT C MNIACTUHKM U CO CTEHOK
KON6bl AUCTUINMPOBaHHOK BOAOW, fobaBnsT 2-3 kanm 1% pacTtBopa deHondra-
NeuHa, KOTOopbIii oKpalluBaeT COAEPXMMOe Konbbl B Ma/IMHOBLIN UBET, U TUTPYOT 1H
pacTBOpPOM COJSIHOW KWUCMOThbI 10 NOSIHOTO o6eclBeunBaHns. TUTpOBaHUE OCYLLECTB-
NAT MeA/IEHHO, f06aBNsA KUCMOTY MO KannisM. TUTpOBaHUE 3akaH4MBalOT, €c/u Mo
ncTeyeHnn 5-7 MUHYTHOTO BbLLEPXMBAHUSI COAEPXKMMOE KONBbl HE OKPaCUTCS BHOBb.

CopepxaHue aktmBHbix CaO+MgO (%) B KOMOBOI 1M MOJSIOTON HeralweHol
M3BECTU BbIYUCAAKT NO hopmyne:

A=Yhi T</>100, G4)
.
raoe Vhci - 06bém 1H pactBopa HCI, nspacxopoBaHHblii Ha TUTpOBaHue, Mn;

Tcao - TMTp 1H pacTtBopa HCL, BbipaxeHHblii B 1 CaO\

T M- Macca HaBeCKu U3BeCTH, T.

PesynbTatbl UcnbITaHWii 3aHOCAT B Tabn. 5.1 1 oLeHnBalOT COPTHOCTb U3BECTU.

Ta6nuua 5.1.
OnpegfenexHue cogepxaHua akTuBHbix okcngos CaO+MgO B BO3AYLIHOM
CTPOUTENBbHON N3BECTU
Macca n3Bectn, T U, r
O6bém 1H pacTtBopa HCI, n3pacxofoBaHHbIi Ha
TuTpoBaHue VHi, mn
CogepxaHune CaO+MgO, %
Copt ussectn no cogepxaHunio Cad n MagoO

5.1.2. OnpegeneHns coAepXaHUs HEeMoracuBLUNXCS 3epeH

Bo3aylHasa n3BecTb MOXET cofepXaTb BK/IHYEHUS He CrocobHble K ralue-
HUIO: KBapLEBbIA MECOK, rycoYku Linaka, Hepasnoxuslmecsa npu obxure CaO un
MgO — Hepoxeér; cnekwmecs 1 onnasfeHHble YacTuubl TpyaHoracsueroca CaO—
nepexér. Ecnum Hepox&r — 3T0 6annact, MNOHWXKAKLWMIA BbIXOL aKTUBHbIX
CaO+MgO, To nepexér B npucyTcTBUM Bnarn 6yaeT racutbCs O4YeHb MeASIeEHHO U
3aKaHu4MBaTbCA 3TOT MPOLLECC MOXET B pacTBOPe KUPMNUYHON KIafky Wan WTykKaTyp-
KM, 4TO NpuBefeT K pacTpeckMBaHWio 3aTBepeBluero pactsopa. OT cogepxaHus
HenoracuBLUMXCS 3epeH 3aBUCUT Ka4yecTBO U3BeCTU. B KOMOBOW KasbLumeBoi ussec-
TV Taknx 3epeH A0/HKHO 6bITb He 6onee 7% ana m3sectn 1-ro copta; 11% — gnsa
n3BecTu 2-ro copta; 14% — ana nssectu 3 copra.

MaTepuanbl 1 060pyfOBaHME: U3BECTKOBOE TecTo, BOAa, 3J/ieKTpuye-
cKas nNAuTka, UWAUHAPUYECKUiA MeTannumyeckuii cocys o6bEMOM He MeHee 2-X
NINTPOB, TEXHUYECKNe BeCbl, CUTO C ceTkon Ne063, cTeknsaHHAA nanoyka c pe-
3MHOBbIM HAaKOHEYHWKOM

BbinonHeHne paboThl [na onpefeneHns cofepxaHnus B U3BECTU Henoracus-
LUMXCA 3epeH 3apaHee NPUroTaB/MBalOT N3BECTKOBOE TECTO M3 1 Kr HeraweHol n3sec-
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Tn. FoTOBOE TECTO pa3baBnsalT X0N04HON BOAONM A0 KOHCUCTEHLMUM U3BECTKOBOTO MO-
noka n HeboNbLWMMM NOPUMAMM NPOMbIBAKOT Ha cute Ne063 cnaboil HenpepbiBHOM
CTPYEN, cnerka pactmpas MsArkne Kycouku CTEKISAHHOM Nasoykol ¢ pe3nHOBLbIM HaKo-
HeyHuKoMm. OCTaToK Ha cuTe BbicyLUMBaloT nNpu Temnepatype 140-150 "C g0 NOCTOSAH-
HOI Macchbl 1 B3BELUMBAOT HA TEXHNYECKNX BECax.

CofepxaHne HenoracuMeLlLMXCcA 3epeH, % BbIYUCAAT No hopmyne:

H.3.=— -100, (5.5)
T,

roe rw, — macca octatka Ha cuTe noc/fe BbICYWUBAHUSA, T
T H— Macca HaBeCKM HeraweHOW n3BecTu, 1
PesynbTaTbl ucnbiTaHnii 3anncoiBatloT no dopme (5.2) n garT 3aknye-
HMe 0 Ka4yecTBe U3BECTMU.
Tabnuuya 5.2.
OnpegeneHve cofepxaHus B U3BECTU HEMOTracuBLLUUXCHA 3epeH
Macca HeralleHoW u3Bectn T, T

Macca ocTtatka Ha cute N“063 nocsie NpoMbIBaHMA 1 BbICYLUMBAHUS M.
CopepxaHue Henoracuslumxcsa 3eper H.3., %
CopT 13BeCTV NO COAEPXAaHNIO HEMOracuBLUUXCS 3epeH

5.1.3. OnpefgeneHne CKOPOCTMW ralleHus u3BecTwu

CkopocCTb rugpartauuu 3aBucuT OT pasmepos kpucTtannos CaO, Ha Benu-
YMHY KOTOpbIX, B CBOIO ouyepefb, BAUAET TemnepaTypa W NPOAO/IKUTENbHOCTb
obxwura. Tak, Npu BeVYMHE KPUCTaNNoB A0 5 MKM CKOPOCTb ralleHus cocTas-
nqaet 2...3 MuH, a npu BenuuuHe kpuctannos 50 mkm — 25...30 muH. CKopoCTb
raweHus perynupyoT ¢ nomolbio go6aBok: ysenunumnsatT (BBoga CaCl2 Nad)
nnu 3amegnsioT (CaS042H2 ; NICT). Mpu HU3KKMX TemnepaTtypax (B 3UMHUX YC-
nosuax) 60nbWoe TennoBblgesieHne SABNAETCA MNOMOXUTENIbHbIM CBONCTBOM
rmgparauum n3BecTu.
CKopoCTb ralleHns xapakTepusyeTcss BpemMeHeM OT MOMeHTa fobasie-
HUA K U3BECTU BOAbI A0 Hayana najgeHus TemnepaTtypbl TecTa.
Mo cpokam raweHna M3BecTb Nojpasfensercsa Ha BUAbl:
1) 6bicTporacsu,ancs - BpemMs raweHus 40 8 MUH
2) cpefHeracsuiascsa - Bpems raweHus oT 8 Ao 25 MuH
3) meaneHHoracswancs - Bpems raweHus 6onee 25 MuUH.

MaTepuansl n obopygoBaHue: npoba M3BECTU, TEXHUYECKUE BEChl, BO-
Ja, TepmocHas konba (cocyq [apa), AepeBAHHAA OTNOAUPOBaHHAA nasnouka,
TepmomeTp Ha 100 °C, cekyHAOMEpP, MEpPHbI UMnMHAap.

BbinonHeHne paboThbl. Macca HaBeCckuM M3BECTU 3aBUCUT OT €€ aKTUBHO-
CTW ¥ paccyuTbiBaeTca No opmyne:

roe A — copepxaHue aktuHbix CaO+MgO B ussectu, %
HaBecky n3BecTu nomewiawT B TEPMOCHYW Konby (puc. 5.1), 3anuBatoT
25 mn BoAbl, umelowein Temnepatypy 20°C n 6bICTPO nepemelnBalT gepe-
BSIHHOI OTNO/IMPOBAHHON Nasnoykoii. 3atemM K06y NAOTHO 3aKpbiBaT NPO6KO
CO BCTaBJ/IEHHbIM TEPMOMETPOM W OCTABAAKT B MOKoe. PTyTHbI/ Wwapuk Tep-
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MOMeTpa A0J/1KEeH 6biTb MOMHOCTLIO MOFPYXeH B pearnpyloly cMmecb. OTCUET
TemnepaTtypbl BeAETCA yepe3 KaxAyl MWHYTY, HauyMHas C MOMeHTa fob6asne-
HUA BoAbl. OnpefesieHne cyuTaeTcs 3aKOHYEHHbIM, ecnn B TeyeHue 4 MUH
TemnepaTtypa He noBbicuTcs 60Mnee yem Ha 1°C. 3a Bpema rawleHus npuHuma-
eTca BpemMsa C MoOMeHTa gobaBneHWs BOAbl 4O Hauyana nepuwoga, Korga poct
TemnepaTtypbl He npesbiwaeT 0.25 C B MUHYTY.

Puc. 5.1. TepmocHas konb6a gna onpegenieHns CKOpoCcTy ralleHns N3BecTu
1- TepmomeTp; 2 - npobka; 3 - TepmocHas konba (cocyq Abtoapa);
4 - N3BECTb.

Ha ocCHOBaHMM MNONYYEHHbIX AaHHbIX CTpoOuTCA rpaduyeckas 3aBucu-
MocTb / =/(r). Ha ocmn abcuymcc oTknaabiBaloT BpeMs OT Hayasa onbiTa, a Ha
ocCu opAMHaT - TemnepaTypy; M0 MakCMMyMy ycTaHaB/MBalOT CKOPOCTb ralle-
HMA 1 oNpeaensanT BUA U3BECTU MO CKOPOCTU ralleHus.

5.2. 'vnc cTpouTesnbHbIi

FMncoBble BsXYyliWe - BO3AYLIHble BSXKYyLiMe BeLLecTBa, COCTOsiLiME U3
nonyeogHoro runca (CaSOr0,5H20) unm anrmpgputa (CaS04 u nonyuvaembie
06bI4YHO TennoBol 06paboTKO MCXOAHOTO CbipbA M €ro NoMosiom. B kavecTBe
CbIpbSA UCMOMbL3YIOT Yalle BCEro ropHyl nopogy ocafo4yHOro NPOUCXOXAeHUs -
runc (CaS0s2HA); kpome TOro, NPUMEHSIOT AHTMAPUT U OTXOAbl NPOMBbILLIEH-
HocTh (chbocdpormnnc, 6oporunc).

B 3aBMCMMOCTU OT TemnepaTypbl TennoBoli 06paboTKM pasnmyatoT: HU3-
KOOGXMNroble (COOGCTBEHHO TMMNCOBbLIE) U BbICOKOOOGXMWIOBble (@QHMMAPUTOBLIE)
BsXylMe. MepBble MoaydvawT TensioBoi 06paboTKOli MpUPOAHOro runca npu
HU3KMX TemnepaTypx (110-180°C), npu 3TOM NPOUCXOAUT YacTMyHasa gervgpa-
Tauns Cblpbsi:

CasSOt ®//,(9 -> CaSOt 0,5//,0 +1,5//,0

H13K006XMroBble TMNCOBblE BSIXYLIME COCTOST B OCHOBHOM U3 MOJTyBOAHOIO
runca CaS0j0,5H20 n xapakTepusytoTca 6bICTPbIM TBEpAeHUEM. K HU3KOOGXUTOBbIM
BSDKYLLMM OTHOCSITCSi:  CTPOWTESbHbIA rvnc, (hOpMOBOYHbI/ TUMC, BbICOKOMPOYHbIN
(TexHUYeckuii rmnc).

BTopble nosny4vawT 0GXWIOM Chipbs MPU BbICOKMX TemnepaTypax (600-
950°C). OHM NpeumMylLecTBEHHO COCTOAT M3 6e3BOAHOr0O runca (aHrugputa)
CaSQOj, koTopblit YacTUUYHO anccouunpyet ¢ o6pasosaHuem CaO n oTnnyaoTcs
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MeAneHHbIM TBepaeHneM. K BbICOKOOGXWIOBbIM OTHOCATCA: aHrMApuUTOBbIE
BSXKYLIME (aHTMAPUTOBBIA LLEMEHT), BbICOKOOGXUTOBbI TMNC (3CTPUX-TUMC).

CTpouTenbHbIA TMNC - BO34YLIHOE BAXYylLlee, MofiydyaemMoe Hu3KkoTemnepa-
TYPHbIM 0GXWIOM TMNCOBOIO KAMHSA B BapOYHbIX KOT/Nax uau nevax. B ycnosusx Te-
naoBoW 06paboTkM KpucTanansaLMoHHasa Boja Bblgensercsa U3 ABYBOAHOIO runca B
OCHOBHOM B BMAe napa, 4TO MPUMBOAMT K 06pa3oBaHWi0 MeNKUX KpucTannios/?-
moandumkaymn CaS04tt,5H2. Kpome Toro, CTpOUTESNbHbLIA TMNC COAEPXUT HEBOSb-
Loe KOMMYeCTBO aHrmgpuTta M 4acTuubl Hepas/noXMUBLUIErocs NpUpoAHOro runca.
Takoil rMnc umeeT MOBbIWEHHY BOAONOTPEOHOCTb, HU3KYHD BOAOCTOWKOCTb, He
O4YeHb BbICOKYIO MPOYHOCTb, CK/IOHEH K NON3y4YecTn noj Harpyskoi. Mpouecc TBep-
OEeHWs runca npoTekaeT no peakunu

CaSOt «0,54,0 +1,54,0 CaSOt «24,0,

B pe3ynbTaTe KOTOpOW o6pasyeTcs ABYBOAHbIA TUMC, aHANOTMYHbIA UCXO4HOMY
maTepuany. OCo6eHHOCTbIO rMnca SABAAETCA ero Cnoco6HOCTb paclmnpATbLCS
npu TBEPAEHUN, yBeNMUYMBasACb B 06bEME. DTO NMO3BONSAET MPUMEHATL TUMC, B
OT/INYME OT APYIUX BAXYLWNX, 6€3 3anonHuTenei.

KauecTBo runca KoHTponupyT cornacHo NOCT 125-79 no cnegywoumm
nokasaTtesniiM: TOHKOCTM MOMOMa, BOAOMNOTPEOHOCTM, CpoOKam CXBaTblBaHMWA,
npegesny NPoOYHOCTU Ha M3rnb u cxartuu.

5.2.1. OnpepgeneHne HopMa/lbHOW NyCTOThbl (CTaHAap THOMN
KOHCUCTEeHLNN) TMNCOBOro TecTa

HopmanbHas ryctota (CTaHgapTHas KOHCUCTEHUMA) TMAcOBOro Tecta Xapak-
TepusyeT BOAONOTPEOHOCTb Nunca, T.e. BblpaXkaeT NpOoLeHTHOe cofepXaHue Boabl
Nno OTHOLUEHWUIO K TUNcy, HeobxoAMMoe Ana NosyYeHus TecTa onpefesieHHol nna-
CTMYHOCTU. HopManbHas ryctoTta cTpouTenbHoro runca coctasnset 50...70%. Ana
XMMWYECKOW peakumn Heob6xoammo okono 19% Bofbl, ocTanbHas Boja Tpebyetcs
ONA nojlyyeHuss naacTuyHoro tecta. B npouecce TBepaeHna n3bbiTouHas Boga uc-
napsietTca, ¥ 3aTBepAeBlIMi MaTepuan OT/iMyaeTCs MNOBbILEHHONW MNOPUCTOCTbIO,
HU3KMMW TEn/I0NpoBOAHOCTLIO, 3BYKOMOINOLWEHNEM, HO MMEEeT HE OYEHb BbICOKYIO
NPOYHOCTb. B Lensax cHUXeHus BoAONOTPEe6HOCTM M NOBbIWEHUA NPOYHOCTM B IMM-
COBOE TeCcTO BBOAAT nnactuuumnpytoine o6asku.

HopmasibHyl0 TycTOTY TMMNCOBOIO TecTa OueHMBalT AMamMeTpoM pachn/ibiBa
TecTa, BbITEKalLWero U3 UuaMHapa npu ero nogHAaAtTuu. inameTp pacnsbiBa LO/HKEH
6bITb paBeH 180+5 Mm. Ha TecTe HOpmanbHOM rycTOTbl ONpeAesnsoT CPOKN CXBaTbl-
BaHWA M NPOYHOCTD rmnca.

MaTepuansl 1 obopygoBaHue: npo6a runca, Becbl TEXHMYECKMe, BOAA,
MEpHbI UMAMHAP, Yalla AN15 3aTBOPEeHus, pyyHas Mellanka, uMHelka, nonbli
NaTyHHbIA UMNUHAP, cTekno, 6ymara, cekyHhomep.

BbinonHeHne paboTbl. OnpegeneHve Npou3BoAsiT Ha NpMGope, COCTOSsILLEM
13 NaTyHHOro NOMOr0 LUWAMHAPA BbICOTON 100 MM, BHYTPEHHUM AnameTpom 50 mm.
Ha cTtekne unu Ha cneymanecHoi 6ymare gnameTtpom 6onee 240 MM, KoTopas 6yaeT
HaxoAMTbCA MO CTEK/IOM, HAHOCAT KOHUEHTPUYECKME OKPYXHOCTU 4yepe3 KaxAbll
caHTumeTp (puc. 5.2). MNepen ncnblTaHNEM BHYTPEHHIO NOBEPXHOCTb LUUAUHAPA U
CTEKNO0 NPOTUPAIOT BNAXKHOW TKaHbIO.
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Puc. 5.2. OnpepaeneHve HOPMasbHON rycToTsbl runca

Ha TexHuuyecknx Becax B3gelimBaoT 300 T runca ¢ TOYHOCTbIO A0 1 T U UK-
nuHApom oTmepstoT Bogy (50...70% OT maccel runca). Boay BbIAUBAKT B YUCTYHO
yally Ans 3aTBOPeHWs, 3aTeM B Heé BCbINaloT B TedeHue 2...5 C OTMEepEeHHbIi
runc. Maccy nepemelInBailoT pyyHoii Mewankoii, umMerlw el He MeHee 3 neTensb,
B TeueHne 30 C, HauMHas OTCUYET BPEMEHU OT Hauana 3acbinaHus runca B BoAy.
Mocne oKOHYaHWsl NepeMellnBaHua UUIMHAP, YCTAHOBMNEHHbLIA B LIEHTPe CTekNa,
3anoMHAT TMNCOBbLIM TECTOM, W3MULLIKK KOTOPOro cpesainT finHeiikoli. Yepes 45
C, cuMTas OT Hauyana 3acbinaHus runca B Bofdy, Uan yepes 15 ¢ nocne OKOHYaHUs
nepeMeLllnBaHusi, UUAVHAP OYeHb GbICTPO MOAHMMAIOT BEPTUKANIbHO BBEPX Ha
BbiCOTYy 15...20 MM ¥ OTBOASIT B CTOPOHY. [uameTp pacnsbiBa U3MepsitoT Hemno-
CPEeAICTBEHHO MOCne NOAHATUS LUUAVHAPA NUMHENKON B ABYX NepneHauKyNAapHbIX
HanpaB/ieHNAX C NOrpewHoCTbI0 He 60/lee 5 MM 1 BbIUMCASIOT cpefaHee apud-
MeTuuyeckoe 3HadeHue. Ecnm anameTp pacnibiBa He cooTBeTCcTBYyeT 180+5 MM,
UcnbiTaHWe NPOBOASIT C U3MEHEHHOI Maccoli Bogbl.

PesynbTaThbl UCNbITAHWI 3anucbiBaloT B Ta6n. 5.3.

Tabnuua 5.3.
OnpepeneHne HOPMasbHOM rycTOTbl TMNCOBOrO Tecta
Moka3aTtenb LlaHHble ncnbiTaHui
1 2 3 4

Macca B3ATOro Ana UcnbiTaHusa runca, r
Konunyectso BoAbl OT Macchl runca, %
Konuuectso Bogabl, I (Mn)

[nameTp pacTekweics nenewkm, MM
HopmanbHas ryctota runcoeoro tecta, %

5.2.2. OnpegeneHve CPOKOB CXBaTbIBaHMS MMNCOBOIo TecTa

Cpokn cxBaTbiBaHWA XapakTepusylTcs nepuogamum BPeEMeEHW, B TedeHue
KOTOpPbIX TMNCOBOE TECTO yTpauMBaeT NAacCTUUYHOCTb (Hauyaso CXBaTbiBaHWA) U
npeBpaliaeTcs B KAMHeBUAHOe Teno (KoHel cxBaTbiBaHMs). CPoKM CxBaTbiBa-
HMA 3aBUCAT OT cocTaBa BSAXYLLEro, KoMyecTsa M Temnepatypbl BoAbl 3aTBO-
peHus. ONs perynmpoBaHUsi CPOKOB CXBaTbiBAHUS B MPOU3BOACTBEHHbIX YC/0-
BUAX NPUMEHSIOT 106aBKU.

B kauecTBe 3aMeANnTeNeil CXBaTbIBAHMS UCMO/b3YIOT KEPaTMHOBLIA 3ames-
NTeNb, N3BECTKOBO-KOCTHBbINA Knei, ICT v agp. OHW WK MOHMXKAKT PacTBOPMMOCTb
NoflyBOAIHOTO runca, WK, 06BOMaKMBasi €ro 4acTuukW, 3aTpyaHsAT A0CTYyn BOAbl K
HUM. 1151 YCKOPEHUS| CPOKOB CXBaTblBAHMSI WCMO/b3YHOT MOJOThI FMNCOBbIN Ka-
MeHb, NOBAPEHHY0 COMb W Apyrue A06aBKM, KOTOPbIE MOBbIWAKT PACTBOPMMOCTb
nonyBOAHOTO runca.

Mo cpokam cxBaTblBaHWs TUMNCOBbLIE BSXKYLME pa3fenstoT Ha 3 Buaa (Taén. 5.4).
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Ta6nuuya 5.4.
CpOKM CXBaTblBAHUS TMNCOBbIX BAXYLLNX

Bupg Baxyuero MNHpaekc cpokoB Cpoku cxBaTbiBaHUA, MUH
TBEPAEHNA Ha4yano, He Me- KOHel, He Me-
Hee Hee
BbicTpoTBEpAEOLWM I A 2 15
HopmanbHoTBEpAetownii B 6 30
MepneHHoTBEpAEOLW NI B 20 He HopmupyeTcs

Cpokn cxBaTblBaHWS onpeaensT C UCNOMb30BaHWEM T[MNCOBOroO TecTa
HOPMasibHOM ryCTOThI.

MaTepuansl n obopygoBaHue: npoba runca, Boga, MepHbIN UUAUHAP,
yalwa ANA 3aTBOPEHUs, pyyHas melwanka, npubop Buka c urnoi, TexHuyeckue
BECbl, MUHEpPa/bHOE Mac/so, Yachbl, HOX.

BbinonHeHve paboThl. [Jns onpeaeneHns CPoKOB CXBaTbIBAHWSA UCMO/b3YHOT NpU-
60p Buka (puc. 5.3), Ha HWXHEN 4acTy MNOABMXHOTO CTEPXHS KOTOPOro 3akpenseHa
cTanbHas urna gnametpom 1,1+ 0,02 mm. Macca cTepxHs ¢ urnoi coctasnset 300+ 2 r.

Puc. 5.3. Mpun6op Buka

Mepep HauanoM ucnblITaHUA NPOBEPSAIOT, CBOGOAHO /1M ONycKaeTCca CTEPXEHb
npméopa Buka, 4UMCTOTY UMMbl, a TakkKe Hy/neBoe MOJSIOKEeHNEe MNOABMXHON YacTu.
KonbLo v nnactuHky npensapuTesibHO CMasbiBalT MUHEpPasnbHbIM Mac/iom. 3aTem
roTOBSAAT MINCOBOE TECTO HOPMaslbHOI TycTOTbl: ANnsa atoro 6epyTt 200...300 r runca un
COOTBETCTBYIOLLEE KONMYeCcTBO BoAbl (cM. n. 5.2.1). 'vnc BcbinawT B BOAY W nepe-
MeluMBatoT B TeueHne 1 MUHYTbl. 3aTeM roToBOe TeCTO ykablBaloT B KObLO Npu-
6opa. Ana yaaneHus nonasLwiero B hOpMy BO3ayxa, KOMbLO C NNACTUHKON OCTOPOX-
HO BCTpsAxuBaloT 4...5 pas, npunogHMMas CTOPOHY NNACTUHKU NpUbAN3MTENbHO Ha
10 mm. TMocne 3Toro M36bLITOK TecTa CpesatoT, 3ar/iaxuBalT, W KObLO NnomMeLlLanT
nog, urny npméopa Buka. MoaBwxHY YacTb npubopa ¢ UINoW ycTaHaBMBaloT B Ta-
KOoe MOoMoXeHue, Npy KOTOPOM KOHEL, UMbl KacaeTcs NOBEPXHOCTU MMMNCOBOro TecTa, a
3aTtemM urny cBo604HO OMycKalT B KOMbLO C TeCTOM. lorpyxeHne nponsBoaaT yepes
Kaxable 30 c. Mocne kaxaoro nNorpyxeHns urny TuwiaTenbHO BbITUPAKOT, a NNacTUHKY
BMeCTe C KO/MbLOM nepeaBuraloT Tak, 4UTo6bl Urna npu HOBOM NOCyXeHUW nonana B
Apyroe MecTo NOBEPXHOCTN TecTa.

3a Havano cxBaTblBaHUSA NPUHMMALOT Bpems (B MUHyTax) OT MOMeHTa fobas-
NeHuna runca K Bofe A0 MOMEHTa, Korga cBo604HO onylieHHas urna npubopa Buka
nocne NnogyxeHua B TeCTO, NepPBbIi pa3 He AOXOANT 40 MOBEPXHOCTU MNACTUHBI.

3a KoHel, cxBaTblBaHUSA NPUHUMAKT BpeMs (B MUHYTax) OT MOMeEHTa A40-
6aBfieHNsa runca K Boge A0 MOMEHTa, Korga cBO6OAHO onyu,eHHas urna npu-
6opa Buka norpyxaetcs Ha rnybuHy He 6onee, 4eM Ha 1 MMm.
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Pe3ynbTaTtbl ucnbiTaHUsA 3anucbiBatoT B Tabna. 5.5.

Tabnuuya 5.5.
OnpepneneHne ¢ 30KOB CXBaTbiBaHUA TMMCOBONo TecTa
Howmep OTcuéT no npubopy Bpewms
onbiTa Buka yac MUH

Hayasio 3aTBOPeHWs runca Bogoi
Korga urna nepsblii pas He AoLu-
na Ao NNacTuHbl

Korga urna norpyaunach B rvrncosoe
TECTO Ha rybuHy He 6onee 1vMm

Hauvano cxBaTbiBaHUA, MUH
KoHey, cxBaTblBaHUA, MUH
Bupg runca no cpokam cxBaTbiBaHUA

5.2.3. OnpepgeneHne TOHKOCTN NOMO/Ia rmnca

TOHKOCTb Nomona onpependeTca pe3ysibtatoM npocenBaHna 4epes cuta
C OTBEPCTUAMM onpeaesieHHoro pasmepa.

C noBbILWLEHWEM TOHKOCTM nomona BO3pacTaeT yaesibHasa NOBEPXHOCTb
3epeH, a cnepoBaTesibHO, U peakuMOHHasA CI'IOCOﬁHOCTb, T.€. Ka4eCTBO BAXY-
uero ynydyiwaeTcs.

Mo TOHKOCTM NOMOJIa TUNCOBbIE BSXKYLLNE pa3fenstoT Ha 3 rpynnbl (Tabn. 5.6).

Tabnuua 5.6.
TOHKOCTb MOMOJIA TMNCOBbIX BSXYLLUX

Bug, Baxyuiero MHpaekc cTeneHn no-  MakcuMasbHbI OCTATOK Ha cuTe C pasmepom
mona Ayeek B ceeTy 0.2 MM, He 6onee, %

py6oro nomona | 23

CpegHero nomona " 14

ToHKoro nomona in 2

MaTepuvanbl 1 060pyaoBaH/e: npoba Tnca, Bechl TEXHWYECkKMe, Yachl, cuTo Ne02.

BbinosiHeHWe paboThbl: TOHKOCTb MOMO/A FMNca xapakTepusyeTcs ocTat-
KOM Ha cuTe Ne 02 B npoLeHTax.

CylwHoOCTb MeTo4a 3ak/loyaeTcsa B onpeAesieHMn Macchl runca, octablie-
rocsi Npu NpPocenmBaHNN Ha CUTe C pa3MepoM siueek B cBeTy 0.2 MMm.

[Ona ncnbiTaHua oTBewwmsaloT 50 r runca ¢ norpewHocTbio He 6onee 0.1
r, NpeABapuTeNbHO BbICYLWEHHOrO A0 MOCTOSAHHOW Macchbl B TeyeHue 1 yaca
npu temnepatype 50+5C. BbicbinaloT HaBecky Ha cuto Ne02 u npou3BoaAT
npocevBaHne BPYYHYIO UIN MeXaHW4eckKol ycTaHoBKOl B TeyeHune 10...15 MuH.

MpocenBaHne cUMTAKOT 3aKOHYEHHbIM, €C/IM CKBO3b CUTO Ha OTAE/IbHbIA SINCTOK
6ymaru B TeyeHme 1 MUHyTbI NPY Py4HOM npocenBaHumn npoxoamT He 6onee 0.05 r runca.

TOHKOCTb NMOMOa onpeAensanT B NpoueHTax no opmyne:

Ocor=—_ 100, (5.7)
a

roe - macca runca, oCTaBLWIErocs Ha CuTe nocfie NpocenBaHus, I

m - nepeBoHavanbHas Macca runca, f.

3a Be/iMuMHYy CTeneHu nomona MpUHUMAlOT cpefHee apudmMeTudyeckoe
pesynbTaToB ABYX WUCMbITaHWi. MonyyYeHHble AaHHble 3anucbiBaloT B Tabn. 5.7.
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Tabnuua 5.7
Onpep.eneHme TOHKOCTW nNomMoOJ1a rmnca
Noka3aTesib Homep ucnbiTaHwui
1 2
MepBoHauanbHas macca runca T, T
Macca runca, ocTaBLIErocsi Ha cuTe nocne
npocevBaHust IH 1
OcTtaTok Ha cute NeO2 OcT, %
ToHkocTb nomona, %

Bupg rmnca no cteneHu nomona

5.2.4. OnpepeneHre Mapky rmncoBbIX BAXYLLNX

[Ns TMNCcoBbIX BAXYLW WX CTaHAAPTOM ycTaHOBNeHbl 12 mapok (Tabn. 5.8),
KOTOpble HasHayalTCsA N0 HauMeHblueMy npefesly MPOYHOCTU NPU CXaTum u
npu unsruée.

Ta6nuua 5.8
[MPOYHOCTbL TMNCOBbIX BAXYLLUX
Mpefen npoyHocTuM o6pa3uoB-6anoyek pasmepamu
Mapka BaxyLiero 40x40x160 mMm B BO3pacTe 2 4acoB, He MeHee
npu cxatum npu nsrnée
MnNa MMa
1 2 3
r-2 2 1,2
r-3 3 18
r-4 4 2,0
r-5 5
r-6 6 3,0
r-7 7 3,5
r-10 10 4,5
r-13 13 55
r-16 16 6,0
r-19 19 6,5
r-22 22 7,0
r-25 25 8,0

MaTepuansl n obopyfosaHue: npobbl runca, Bofa, MepHblA LUAUHAP,
yawa A/ 3aTBOPEHUSA, pyyHas Mellanka, TeXHWYeckne BeChbl, CEKyHAoMmep,
opmbl 6anoyek pasmepom 40x40x160 MM, MUHepanbHOE Maco, HOX,
CTasibHble MNAaCTUHKM AN18 nepejayv Harpysku niaowanbio 25 cM2, ucnbita-
TenbHaa MawuHa MAK-100, rugpaBnnyvecknin npecc mowHocTbio 5 (10) T.

BbinonHeHve paboThl. [Ana nsrotoBneHus o6pasuos 6epyt 1000 r runca v B
TeyeHue 5...20 ¢ 3acbinaroT B YallKy C BOAOW, B3ATOlM B KONnyecTse, He06XoaumMom
AN NoflyvyeHns Tecta HOPMasbHOM ryCcTOTbl, U 3aTeM MHTEHCUMBHO MepemMellnBalT
B TeuyeHune 60 c. BHYyTpPeHHIOO NOBEPXHOCTb NpeABapuTeslbHO NOATOTOB/IEHHON
dopMbl crerka cMasbiBalOT MUHepasibHbIM MacsioM. OTcekn POopMbl HANOMHAIOT
O[lHOBPEMEHHO, [AN1A Yero YalkKy C rMncoBbiM TECTOM pPaBHOMEPHO nepeaBuratoT
Hag chopmoii. Onsa  yaaneHWs BOB/IEUYEHHOTO BO3A4yXa, NOCAe 3anumBku opmy
BCTPSIXMBAIOT 32 TOPLIEBYIO CTOPOHY Ha BbicoTy 8... 10 MM NsiTh pa3. M3nuwku run-
COBOro TecTa cHumaloT. Uepes 15+5 MuWH nocne KoHua cxBaTbiBaHWSA obpasiibl 13-
B/IeKaloT U3 YOPMbI U XPAHAT B MOMELLLEHWUN ANA UCTbITAHWUNA.
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OnpegeneHve NPoOYHOCTN 06pasL OB, M3rOTOB/IEHHbLIX M3 TUNCOBOrO TecTa
HOpPMasnbHOW rycToThl, MPOBOAAT Yepes3 2 yaca nocse 3aTBOPEHUS runca BOAOW.
VicnblTaHMe NPOYHOCTM Ha U3rnM6 Npom3BoAsAT Ha npubope MUMN-100 Tpex
o6pasuoB-6anoyek. Ob6pasel, ycTtaHaBauBalwT Ha onopbl npubopa (puc. 5.4)
Takum obpasom, 4To6bl Te ero rpaHu, Kotopble 6blIN TOPU3OHTaNIbHBIMU, Haxo-
OVUNnCb B BepTUKasbHOM NOMOXeHun. Ha wkane npubopa PUKCUPYIOT 3Haye-
HWe npegena NPOYHOCTU Ha U3rmb B Krc/cM2.
PesynbTaTtbl UCNbITaHU 3anucbiBaloT B Tabn. 5.9.
Tabnuua 5.9
PesynbTaTbl ucnbiTaHns 06pasLoB Ha N3rnb
Moka3aTtenb Homep obpasua
1 2 3
Mpegen npoyHocTn npu msrnoe R,,3, MIMa
CpegHunit npegen nNpovyHocTU npu n3rnbe R, MIMa

McnbiTaHMe NPOYHOCTM Ha CxXaTue NPOU3BOASAT Ha LIECTN NOM0BMHKaxX 6aHo-
yek, MOMYYEHHbIX MpU onpefeneHnn NPOYHOCTU Ha M3rnb. MOoNOBMHKM nomMeLLaT
Me>Kay ABYMS NjacTUHKaMu Takum o6pa3oM, 4Tob6bl 60KOBble rpaHyW HaxoAuIuUCh
Ha NI0CKOCTAX NAACTUH, @ ynopbl NIOTHO Npuneranu K TOpLEeBOR, rnankol cTeHke
o6pasua (puc. 5.4). Ob6pasel, BMeCTe C NiacTMHKamu ycTaHaB/MBaKT B LEHTpe
HWKHel nnuTbl npecca. CKOPOCTb HapacTaHus Harpysksm [OSHKHa COCTaBNATb
2+0.5 MMa/c. B MOMEHT pas3pyLlleHnsi N0 MaHOMETPY CHUMAaKT OTCYET.

Puc. 5.4. OnpefeneHue npegena NpPoYHOCTM 06pa3L0B rMNca Ha M3rMG U Ha
cxarume

PacuéT npeaena NpoyYHOCTU Ha cxaTue NPou3BoAAT No popmyne:
(5.8)

roe F— paspywatwaa Harpyska, H;
A — nnowagb nnactuHku, 25 m10"4m2.
Mpeaen NPoOYHOCTM Ha CXaTme BbIYMCAAKT Kak cpegHee apudmeTmye-
CKOe YeTbIpEX Hauay4ylunx pes3ynbTaToB UCAbITAHUNA.
Ta6nuua 5.10.
Pe3ynbTaTbl ncnbiTaHus o6pasuLoB Ha cxaTtne
[Moka3aTenb Homep obpasua

1 2 3 4 5 6
Paspywatowas Harpyska F, H
Mnowapk cxatns (nnactuHkn! A, m2
Mpepen npoyHocTu npu cxatun Rc*, MlMa
CpegHee 3HauyeHue npegena nNpPoOYHOCTU Mpu
okatum Rc*. MMa
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Mocne BbINOMHEHNS BCEW cepun OMbITOB, NpeaycMoTpeHHbix TOCT 125-
79, onpefenalT Mapky, BUA rMnNcoBOro BSXYLEro n 061acTb ero npuMeHeHus

(tabn. 5.11).
Ta6bnuuya 5.11.

MpumeHeHne
O6nactu npuUMeHeHuAa TUNCOBbIX BA-
Ky LW mnx
N3roTtoBsieHNne TUMNCOBbIX CTPpOUTENbHbIX

n3fenunin Bcex BUA0B

MN3roToBneHne TOHKOCTEHHbIX CTPOUTENb-
HbIX MaTepuanos v eKopaTuUBHbIX AeTanei
Mpon3BOACTBO LWITYyKATYypHbIX pa6oT, 3a-
flenka WBOB U cneumnanbHble Lenu
M3rotoBneHne dopm n mogenein B dap-
thopochbassHCOBON, KepamMunyeckoW, malu-

TMNCOBbLIX BAXYLWUNX
PekomeHayemble Mapku u BUAbl

[-2+T7-7, BCex BUA0B TBEPAEHUS U cTene-
Hel nomona

-2 6[-7, TOHKOro K cpefgHero mnomona,
6bICTPOr0 U HOPManbHOro TBEPAEHUSA
[-2-b-25, HOpManbHOrO W Mef/NIeHHOro
TBEpAEHUA, cCpeiHero n TOHKOro nomona
[-5+Tr-25, TOHKOro nomosia C Hopmalsb-

HbIMW CpOKamMmn CXBaTblBaHUSA
HOCTpPOUTE/NIbHOW ¥ ApPYrux oTpacnsx npo-
MbILLI/IEHHOCTH, @ Takxe B MejuLuHe

Mapka runca no npo4yHoCTH
MpumeHeHne runca

5.3. MNopTnaHauemeHT

B coBpeMEHHOM CTPOUTENLCTBE OCHOBHbIM MUHEpPasibHbIM BSXYLUM SIB-
nsietcs noptnaHaueMeHT. MopTnaHAueMeHT — 3To TuMApaB/MYecKoe BsIXKY-
uee, nosny4aemoe COBMECTHbIM TOHKMM MOMOJIOM K/MHKepa MW runca. KnuHkep
nopTnaHgLemMeHTa nosyyawT B BuAe cnekwuxcs rpaHyn pasmepom 10...60
MM, NyTEM 06Xura [0 CNeKaHWs Cblpbe€BOI CMEeCK, COCTOSILLEN M3 M3BECTHSKA
UNn mMena c rIMHON, WM UX NPUPOLHLIX cMeceli — mepreseid, B COOTHOLIEHUM
npUMepHo paBHbIM 3:1. [UNc BBOAAT B COCTaB MopT/aHALeMeHTa ANs perynu-
poBaHVsA CPOKOB CXBaTblBAHUS.

KauecTBO K/MHKepa 3aBUCUT OT ero XMMUYECKOTo M MUHEPasOrnyeckoro
cocTaBa. XMMUYECKMIA cocTaB XxapakTepusyetcs cofepXaHueM pas3finYHbIX OK-
CUA0B, OCHOBHbIMM M3 KOTOpbIX ABNstTcs CaO, Si02 Al2D 3 Fe2 3 31u okcuabl
B3aMMOelCcTBYIOT B npoLecce 06xura, obpasya KNMHKepHble MUHepanbl. Mu-
Hepanoruyecknini coctaB XxapakTepusyeTcs KOMYECTBEHHbIM COOTHOLUIEHUEM
OCHOBHbIX K/TMHKEPHbIX MUHEPANOB.

e AMUT — BaxHelWwnii MyHepan KAnHKepa, COCTOAWMWA B OCHOBHOM M3 Tpex-
kanbumesoro cunukata 3CaOSIi0ACE), onpegensieT GbICTPOTY TBEpAEHWUS,
NPOYHOCTb U Ap.

e Benut — BTOPOI MO 3HAYEHUID KIMHKEPHbIA MUHepas, cOCTOUT U3 P- MO-

andmkaunn aByxkansumnesoro cunukata 2Ca0Si02(CX), otnmyaeTcs men-
NEeHHbIM TBEPAEHUEM, HO MpU ANUTENIbLHOM TBepAeHMn obecneuynBaeT Bbl-
COKYH MPOYHOCTb. LleMeHThl, cogepxalime noBblilleHHOe Konuvectso C2S,
60nee CTOlKMe K 4eNCTBUIO NMPUPOAHbLIX BOA U MOPO30OCTOKN.

e Toexkanbuuesblii antoMmmuHat 3Ca0A120 3(C3\) oTnnMyaeTcs o4veHb BbICT-
pbIM CXBaTblBaHWEM W TBEpPAEHUEM, HO AAET HU3KME MPOYHOCTb, MOPO30-
CTOKOCTb, KOPPO3UOHHYK CTOKOCTb, AO/ITOBEYHOCTD.
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e YeTbipéxkanbuuessblii antomocdepput 4C.a0A1D e 3(CAF) - no 6bicT-
poTe TBEPAEHUA 3aHMMaeT NPOMEXYTOUYHOE MOIOXKEHUE Mexay anuToMm u
6€e/IMTOM, NPOYHOCTb €ro He3HauuTesbHa.

Perynupysi copgepXaHue OCHOBHbIX MWHEPasioB, TOHKOCTb MOMOJa, a Takke
NPYMEHsIi MUHepasibHble U opraHuyeckme f06aBKM MOXHO perynupoBaTtb CBOMCTBa
nopTnaHiLeMeHTa 1 nosyyaTb €ro pasHOBMAHOCTU C 3afaHHbIMU crneunanbHbIMU
cBoicTBamMy  (MyUUOMAHOBbLIA,  LW/IAKONOPTNAHALEMEHT, ObICTPOTBEPAEIOLWNA,
CyNbaTOCTONKNIA 1 Ap. LLEMEHTbI).

KayecTBO LeMeHTa OUeHUBAKT NO KOMMJIEKCY Takux nokasatenein, Kak
TOHKOCTb NMOMOJIa, HacbiNHas NAOTHOCTb, HOpPMasibHasa rycTota, CPOKU CXBaTbl-
BaHWsl, PABHOMEPHOCTb U3MEHEHNs B 06bEME LLEMEHTHOrO KaMHs, aKTUBHOCTb
uemeHTa. MNpu cooTBETCTBMU BCex nokasatesein Tpe6oBaHuam NOCTa uemeH-
Ty NnpucBauBarT Mapky.

5.3.1. OnpegeneHne HOpMa/ibHOl FN'YCTOTbI LIEMEHTHOIo TecTa

HopmasibHas ryctota LEMEHTHOIO TecTa BblpaXaeT NPOLEHTHOe cofepxaHue
BOAbl MO OTHOLUEHUIO K LIEeMEHTY, Heobxoaumoe ANS NpUAaHus TecTy onpeaeseHHol
cTeneHu NNacTUYHOCTU.

BoaonoTpe6HOCTb LeMeHTa 3aBMCUT OT TOHKOCTM MOMOMa, MUHepasnorunye-
CKOro coctasa v ap. [nsa nonHol rugpaTtaumm MuMHepasoB nopTiaHiueMeHTa He-
06x04MMO 0KONO 22% BOAblI OT Macchl LeMeHTa. HopmasibHas ryctota LLeMeHTHO-
ro Tecta Haxogutca B npepenax 22...28%. YMeHblUeHUe BOAOMOTPeOBHOCTM Le-
MeHTa y/yylaeT ero KayecTso.

MaTepuansl 1 obopyfoBaHue: npoba uemeHTa, Boga, npubop Buka, yawa
ONA 3aTBOpeHWs, cTaHgapTHas fonaTtka, MepHbIA UWAWHAP, TeXHWYEecKue Bechl,
CeKkyHaomep.

BbinosHeHne paboThbl: HopmasbHyl TycTOTY LEMEHTHOro TecTa onpe-
AenaT ¢ noMmolwbio npubopa Buka. Ana atoro urny npuéopa 3ameHST nec-
TMKOM. Macca NoABUXHOIO CTEPXHA C NEeCTUKOM AoshKHa cocTaBnsaTb 3002 r.
OvameTtp nectuka 10 mm.

B3gewwnBaT 400 r uemeHTa (npocesHHoro 4yepes cuto N209) c TOYHO-
CTbi0 A0 1 T 1 BbICbINAKT €ro B chepuyeckyo MeTansiMyeckyo yawy Ans sa-
TBOPEHUA, NpeaBapuTenbHO NPOTEPTYIO BNAXHON TKaHbl. B uemeHTe genatwT
yrnybneHune, B KOTOpoe B/MBalT BOAYy B KonmnyecTtBe 23...28 % OT mMacchl Le-
MeHTa. Yepe3 30 c maccy OCTOPOXHO MepemelnBarT, a 3aTem 3SHepruyHo
pacTupalroT nonaTtko B TeyeHMe 5 MUH C MOMeHTa 3aTBopeHus Bogol. Mepeps
nUcnbiTaHMEM MNPOBEPSIOT, CBOOOAHO NN ABUraeTCs CTEPXEHb C MECTUKOM, Hy-
neBoe MonoOXeHWe NOABMXKHOI u4acTu. [llocne nepemelInBaHUA LEMEHTHOe
TEecTo B OAUH NpUEM yKnagblBalT B KOHMYECKOoe KOoMbLo npubopa Buka, nocty-
kngaHuem (5...6 pas) ynioTHAKT ero u cpesarT U3AUWKA HOXOM. KonbLo yc-
TaHaB/AMBaKwT B Npnbop, NpMBOASA NECTUK B CONPUKOCHOBEHWE C NOBEPXHOCTbIO
TecTta. Yepes 30 ¢ chukcnpytoT no wkasne npubopa rnyouHy NorpyxxeHus nectu-
Ka. [ycToTa TecTta cumtaeTca HOpMasbHOW, ecnn NecTuk He AOXOAWUT A0 AHa 5
- 7 Mm. Ecnn necTtuk octaHOBUTCA Bbllle OTMETKM 5 -7 MM, TO OMbIT NOBTOPA-
10T C 60/bWNM KOTMYECTBOM BOAbl, €C/IN HUXE - TO C MEHbWMUM. HopManbHyto
ryCTOTY TecTa BblpaxalT KO/IMYeCTBOM BOJAbl B NMPOLEHTax OT Macchbl LemMeHTa
N onpefensanT ¢ TOYHOCTbO A0 0,25%.
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MonyyeHHble AaHHble 3anucbiBaloT B Ta6nauuy (5.12) 1 ncnonb3yT 3aTem
npu onpeaeneHn CPOKOB CXBATbIBAHUS U PABHOMEPHOCTU U3MEHEHUS 06bEMA.

Tabnunya 5.12

PesynbTaTthl onpegeneHns HoOpMasabHON rycTOTbl LEMEHTHOIO TecTa
Homep Macca ue- KonunyecTtso BOAbl FnybuHa norpyXxeHus nectuka,
onbiTa  MeHTa, I M % MM

HopmanbHas ryctota, %

5.3.2. OnpepgeneHve TOHKOCTU NOMoO/a LeMeHTa

Mpy npoussBoAcTBe MOpT/aHAUEMEHTA KIWHKEP W3MenbyalT L0 YacTuy,
pasmepom 10...20 MkM. OT TOHKOCTW NOMO/a 3aBUCUT MPOYHOCTb, CPOKN CXBATbl-
BaHUSA U UHTEHCUBHOCTb TBEPAEHUA. TOHKMI NOMOS LEMEHTOB yaydlwaeT UX Kade-
CTBO, OHAKO C/IMLLUKOM TOHKWIA NMOMOS MOXEeT MPUBECTU K OTpuuaTesbHbIM BO3-
genctensam (Bo3pacTtaeT BOAOMNOTPEOHOCTb U ycajka, CHUXaeTCs NPOYHOCTb). Ans
KauyeCTBEHHbIX LLeMeHTOB ocTaTok Ha cute Ne008 nommxeH 6biTh He 60neel5 %.

MaTepuanbl n obopynoBaHve: npoba LemeHTa, TEXHUYECKMUE BEChl, CU-
To Ne 008 C AOHbLILWKOM W KpbILWKOR, NucT 6enoi bymaru.

BbinonHeHne paboTbl. TOHKOCTL NomMosia onpefensercs CUTOBbLIM aHa-
nu3om. [inga atoro oTsewunBaroT 50 r uemMeHTa, NpeaBapuUTenbHO BbICYLIEHHOTO
00 NOCTOAHHON Macchl B TeyeHne 1 yaca B CYWWUIbHOM LWKady npu Temnepa-
Type 11045 °C, u BbicbinatoT ero Ha cuto Ne 008. 3aKpblB CMTO KpbILWKOWM, ycTa-
HaBNUBalOT ero B Npubop ANA MexaHM4eckoro npocemBaHus. Mpu oTCyTCTBUK
npubopa npocenBaHne BbINOJHAKT BPYYHYK. McnbiTaHWe NPOU3BOAAT B Teve-
Hue 5-10 muH. NpocenBaHne cUMTaeTCA 3aKOHUYEHHbIM, €C/In NPU KOHTPO/SIbHOM
npocenmBaHun Ha nNUCT 6enoil 6ymarn B TeYeHMe 1 MUH CKBO3b CUTO MPOXOAUT
He 6onee 0,05 r uemeHTa.

TOHKOCTb MOMO/A BbIYUCNAKT C TOYHOCTbIO A0 0,1% Kak OCTATOK Ha cuTe
Ne008 no chopmyne:

rn.=~ 100, (5.9)
T
rae Iry - macca LemMeHTa, OCTaBLUerocs Ha cuTe nociie npoceunBaHus, r;
m - nepBoHayasbHad Macca LeMeHTa, I.
PesynbTaTbl ucnbiTaHuii 3anuceiBatoT B Tabn. 5.13.

Tabnuuya 5.13
PesynbTaTbl onpefesnieHns TOHKOCTU nomona
[Moka3aTtenb PesynbTar
MepBOHayasbHass Macca LeMeHTa
T, T
Macca uemeHTa, ocTaBlleroca Ha
cute Ne0OO8 nocne npoceuBaHus I,
r
ToHKocTb nomona T.M., %
3ak/ilnyeHne o0 KayecTBe LeMeHTa
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5.3.3. OnpegeneHne CPOKOB CXBaTbIBaHUS LEMEHTHOro TecTa

Cpokn cxBaTblBaHUA OTpaxawT npouecc rugparauum LemeHTa U Ha-
YyanbHbIli Nepvog PopMUPOBaHUSA CTPYKTYpbl. CKOPOCTb CXBaTblBaAHUA LEeMEH-
Ta 3aBUCUT OT MWHEpanbHOro cocTtaBa, TOHKOCTW MOMOMA, KONM4YecTBa BOAbI
3aTBOpeHus, TemnepaTtypbl. Hayano cxBaTbiBaHUA LeMeHTa [AO/DKHO HacTy-
natb He paHee 45 MUH, a KOHel, cxBaTbiBaHUSA — He no3gHee 10 yacos. B npo-
N3BOACTBEHHbIX YCNOBUAX, NPU HEOOBXOAMMOCTMN COKpaLleHWs CPOKOB CXBaTbl-
BaHMS LEMEHTOB BBOAATCA AobaBku-yckopuTenu cxsatbiBaHua (CaCl2 Na2S04,
HHK) wnnun po6asku-samepgnutenun (CAB, mbinoHadT, NaCl), 3amegnswouwme
peakuuun rmgpatauuu LemeHTa.

MaTepuanbl 1 obopygoBaHue: npoba LemeHTa, Boaa, npubop Buka c
Urnon, vYawa ANa 3aTBOpPeHUA, cTaHgapTHas nonatka, MepHbIi LWAUHAP, ce-
KyHOOMeEp, TEXHUYEeCKMe BeCbl, MallMHHOE Macso, 4achl.

BbinosnHeHne paboTbl. [poBepsitoT COOTBETCTBME MaccChl NOABMXHOIO
CcTepxHsA npubopa Buka ¢ urnoin 300 r. YcTaHaBnuBakwT nNpubop Ha Hynesoe
nokasaHme. CmasblBalOT MalWWHHLIM Mac/ioM KO/MbLO M NaacTtuHy npubopa Bu-
ka. MpurotTaBnnBalT LEMEHTHOE TECTO HOPMAasIbHOW TyCTOTbl B COOTBETCTBUM
c n. 5.3.1. Bpemsa Havasa 3aTBOpeHMs (MOMEHT NPUANBAHUA BOAbl K LLEMEHTY)
3anucbiBalT. Wrny norpyxarwT B TecTo yepe3 kaxAable 10 muH, nepepnsuras
KONbLO NOCNe KaxAoro norpyxeHua Anasa Toro, 4tobbl urna He nonajana B
npexHee MecTo. B Hayane ucnbiTaHWsA, NoKa TECTO HAXOAMTCHA B N1acTUYECKOM
COCTOSIHUKM, BO M3b6exaHne CUMbHOTO ygapa Wbl O NAacTUHKY AonyckaeTtcs
cnerka eé sagepxusaTb Mpu NOrpyXeHnn B TeCTO.

Hayanom cxBaTblBaHUA LEMEHTHOrO TecTa CUMTalT BpeMs, npowejluee
OT Hayana 3aTBOpPEHUA A0 MOMEHTa, Korga urna He AONAET A0 NNacCTUHKU Ha
1-2 Mm.

KoHUOM cxBaTblBaHMUSA LEMEHTHOro TecTa cuuMTalT BpeMms, npolweguwee
OT Hayana 3aTBOpPEHMA A0 MOMEHTa, Korga wurna norpyxaetcs B TeCcTo Ha 60-
nee 4yem Ha 1-2 MMm.

5.3.4. OnpepeneHe paBHOMEPHOC T U3MEHEHMST 06 bEMA LIEMEHTOB

CopepxaHue cesob6ogHbix CaO n MgO B ueMeHTe He AO0/IKHO NpeBblwaTth
COOTBETCTBEHHO 11 5%.

Ecnn B cocTaBe LeMeHTa cofepxaTcsi CBOGOAHblEe OKCUAbI KanbLusa K
MarHus CBepX HOPMbl, TO Takue LEeMeHTbl HEPABHOMEPHO W3MEHSIT 06bLEM
npv TBEpPAEHUU, TaK Kak Npy B3amMmogelicTBUU € BOAOIN npoucxonuTt obpasoBa-
Hue rugpaTtoB C.a(OH)2n Mg(OH)2 conpoBoxpaatoleecs ysenmyeHneM o6béma,
4TO BbI3bIBAET KOPOGMEHUE WM pacTpeckuBaHue n3genuii.

MaTepuanbl n obopyaoBaHue: npoba LeMeHTa, BoAa, MallUHHOe Mac-
Nno, yawa ANns 3aTBOpPeHus, cTaHgapTHas nonatka, MepHblA LUAWHAP, BaHHA C
rmapaB/yecknM 3aTBOPOM, MPOMapouYHbIii 6avyok, HarpeBaTesfbHbIli npubop,
TepMOMEeTp, CTEK/ISIHHbIe NNAaCTUHKM, HOX, NIMHelika, Yachl.

BbinosnHeHe paboThbl. M3 LeMeHTHOro TecTa HOpMasbHOW rycToThl (Npu-
roTOB/IEHHOr0 B COOTBETCTBUM € N. 5.3.1) OoTBeWMBAT YeTbipe HaBecku no 75
r. M3 kaxpoil HaBecku TecTa BpPYUHYH W3roTaBnMBalT LWapuk. 3aTtem nome-
WalT WaprUKM Ha CTEK/ISIHHYK MAAcTUHKY, MPOTEPTYH MallWHHbIM Macsom, U
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BCTPSAXMBAKT Ha CTekNe 40 MOMeEHTa pacn/biBa WapuKoB B JIeNewWwKn guameTt-
pom 7-8 CM 1 TONLWMWHON B cepeanHe 1 cMm kaxpas. HOXOM, CMOYEHHbIM B BO-
e, crnaxuBalT fnenewkn OT KpaeB K LEeHTPYy Tak, 4ToObl OHU MMenu 3akpyr-
NEeHHYI0 134Kyl NOBEPXHOCTb W OCTpble Kpas. [MpUroTOBAEHHblEe NeneLKu
XPaHAT B BaHHe C rmapaB/inyeckum 3aTBOPOM B TeyeHue 24+2 yaca C MOMeHTa
X N3roToBsieHNA npu Temnepartype 20+5°C.

3areM nenewkn CHUMAKT C MNAACTUHKW, BbIHAMAKT W3 BaHHbl W NoMe-
WalT Ha pelweTyaTylo NOAKy nponapoy4yHoro 6auvka. YpoBeHb BOAbl B Gauke
[O/KeH ObiTb Bbille Ha 4-6 cM Bepxa nenewek. Bogy B 6ayke f0BOAAT A0 Ku-
NeHnsa Ha HarpesaTesibHOM Npubope N KUNATAT B TeyeHue 3 4yacos.

lMocne aToro nenewkn oxnaxgatT B 6avke, AOCTAOT UX U3 BOAbl U CPasy Xe
ocmaTpuBaloT. LiemMeHT Bbigepxan ucnbitaHne n coorsetcteyeT FOCT 10178-85 Ha
paBHOMEPHOCTb M3MEHeHUs 06bEMaA, ecnn Ha SIMLEBON CTOPOHE WCMbITAHHbIX Ne-
newek He 6yaeT pagvanbHbiX, AOXOAAWNX A0 Kpaes, TPELWWH WU CEeTKM MeSKMX
TPEeLWMH, BUAUMbBIX HEBOOPYXEHHbLIM [Na30M WU B MyNy, a Takke Kakux-imbo uc-
KpVBMEHU N yBenn4yeHmnsa B 06vEme (puc 5.5).

Puc. 5.5. HepaBHOMEpPHOCTb M3MEHEHUA 06bemMa LLEMEHTHOrO TecTa.

Pes3ynbTaTbl ncnbiTaHWin 3anucbiBatoT B Taba. 5.13.

Ta6bnuua 5.13
PesynbTaTbl UCNbITaHUA Ha PAaBHOMEPHOCTb U3MEHEeHUs 06BbEMaA
NokasaTesnb Pesynbtat Bug o6pasuos -
nenewek

Macca uemeHTa, 1
CogepxaHue BoAbl OT Macchl LemMeHTa, %
Hannune pedpektoB Ha o6pasuax - nenewkax

3aknoueHue.

5.3.5. OnpegeneHvie Mapku LemeHTa

MpOYHOCTL — OCHOBHOE CBOWCTBO, XapakTepusyrwliee KavyecTso N060ro
uemeHTa. jna eé& oueHKM UCMONb3YIT CTaHAAPTHYIO XapakTepucTuky — map-
Ky. Mpn onpegeneHun mMapky yuynTolBaT npegen NpoYHOCTU MPU CxXaTum u npu
nsrnée. felicTBUTENbHLIA Npegen MPOYHOCTU NPU CKATUN LEMEHTHbIX 06pas-
LOB, UCMbITaHHbLIX B BO3pacTe 28 CyT, Ha3blBalOT aKTUBHOCTbLIO LileMeHTa.

CornacHo IF'OCT 10178-85 mapka uUemMeHTa onpepgenseTrca npenesiom
NPoYHOCTM npu n3rnbe obpasuos-6anoyek 40x40x160 MM U cxaTuu mx noso-
BWHOK M3 pacTBopa cocTaBa 1:3 no macce C HOpMasibHbIM MECKOM, U3roTOB-
JIeHHbIX U TBEpPAEBLLINX B COOTBETCTBUN C HOPMATUBHbIMU TpeboBaHUAMU U UC-
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MbiTaHHbIX 4Yepe3 28 CyT C MOMeHTa u3rotoBaeHusa. O6pasubl 6anoyek U nx
NOSIOBUHKN AO/DKHbI UMeTb npegen NPOYHOCTU MNpU U3IM6e M CKaTUM He Huxe
BE/INYNH, yKa3aHHbIX B Tabn. 5.14.

Tab6nuua 5.14.
Mapku noptnaHguemeHTa
Mpeaen npodYHoCcTn npu cxa- [Mpefgen NPOYHOCTU NPU U3TU-

Mapka nopTnaHga- TMn B BO3pacTte 28 cyT, MlMNa  6e B Bo3pacTe 28 cyT, MMNa
LeMeHTa
400 40 5,5
500 50 6,0
550 55 6,2
600 60 6,5

MaTepuansl n obopyfoBaHve: npoba LemMeHTa, BoAa, TEXHUYECKUE Be-
Cbl, MecoK, yawa Ana 3aTBOPEHWUs, cTaHfapTHas sonatka, MepHblli UMANHAP,
BCTPSAXMBAOLWMIA CTONNK, dbopMa A1 M3roTOB/EHNA 06pas3uoB - 6ano4vek, BUO-
ponnowanka, BaHHa C rmapaB/in4yeckMm 3aTBOPOM, MalIMHHOE Macno, ucnbita-
TenbHasa MawwuHa MWWN-100, cTanbHble MNAacTUHKM ANS nepefayvn Harpysku,
rmgpasnvyeckuii npecc.

BbinonHeHne paboThl. B3sewwmnsatoT 1500 r necka u 500 r LemMeHTa, BbiCbiNaloT
NX B YB/TQXHEHHYIO chepuyeckyo Yyally n nepemMeLllmnBaloT f10naTkol B TeyeHne 1 mu-
HyTbl. B uUeHTpe cyxoii cmecu genalT /yHKY U BAuBawT B Heé€ 200 r BoAbl, 4TO
cooTBeTCcTBYeT B/LI=0.4, korga Boja BNuWTaeTCcs, CMECb CHOBa MNepeMelLuvBaloT B
TeyeHne 1 MWH, NepeHoCHAT eé B MexXaHU4eckylo Mellasiky, NnepeMeLlnBatoT B TeueHne
2.5 M1H (20 060pOTOB HaLUN MeLLasnKu).

Mocne aToro onpefensaT KOHCUCTEHLUMIO pacTBopa. /18 3TOr0 pacTBOPHYHO
CcMecb B ABa Npuvéma CNosiM1 paBHOWN TOMLLMHbI YKNablBalOT B YCTAHOB/IEHHYIO Ha
BCTPAAXMBAIOLLEM CTONUKE (POPMY-KOHYC. W CTeKkNsAHHbIA AucK, M )OpMy-KOHYC
npeaBapuTesibHO MPOTMPAKT BMAXHON TkaHblo. Kaxablid cnoli ynnoTHAKT MeTan-
NINYECKON LUTHIKOBKOW, HWXHWIA cnoli WwTbikytoT 15 pa3, a BepxHuit — 10 pas. Us-
NULWKN pacTBopa cpes3alT HOXOM W (POPMY-KOHYC OCTOPOXHO CHMMAKT BBEPX.
Bpauwas pyuky maxoBuka, BcTpsxuBatoT ctonunk 30 pa3 B TeueHue 30 c. Mpu atom
KOHYC 13 LLleMEeHTHOro pacTBopa pacn/biBaeTcs no naowajke cronuka. JInHerkow
N3MepPSAI0T pacn/biB KOHyca N0 HWXHEMY OCHOBaHWIO B ABYX NepneHAuKYNspHbIX
HanpasneHusx. Ecnu pgumameTp pacnnbiBa KOHyca OKaxeTcs MeHblie 106 wau
6onblwe 115 MM, TO NPUroTaB/IMBalOT HOBbIA PacTBOP C 6OMAbLWIMM WUAY MEHbLUNM
KO/IMYeCTBOM BOAbl, YTOObI MOAYYUTb pacn/bliB KOHyca B npegenax 106-115 mm.
BoponoTpebHOCTL pacTBOPHOW CMecH BblpaXkaeTcs B BUAEe BOLOLEMEHTHOIO OT-
HoweHus (B/LL).

Mocne atoro m3rotaBnuBakwT Tpu obpasuya-6asnouykm B TPEXCEKLMOHHOM
hopmMe, YyCTaHOB/IEHHOW W 3akpensieHHON Ha nabopaTopHOW BubGponaowaake,
KoTopas co34aéT BepTukanbHble konebawusa ¢ amnautygoit 0,35 MM © yacTo-
Toin 2800-3000 konebaHuii B 1 MuH. Bce Tpu cekynm copMbl HAMOMHAKT pac-
TBOPOM MpMMepHO Ha 1 cMm no BbiCOTE W BKAOYalT Bubponnowaaky. MNocne 2
MWH BMOGPUPOBAHUA BCe CeKUuUM POPMbl PaBHOMEPHO HE6ONbWNMK NOPLUAMU
NMOJIHOCTbIO 3aNOMHAT pacTBOpoM. Mo ncteyeHun 3 MUH OT Havana Bubpauun
BMGponowanKy BbIKNOUYalT, CHAMAKT C HeE hopMy, cpe3atT U3NULWKN pac-
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TBOpPa HOXOM, 06pasLbl MapkupyoT 1 dpopmy 5 o6pasuaMn NnoMeLarT B BAHHY
C rmgpaBnMyecknm 3aTBOPOM Ha 24+2vaca (t=20+£2°C, W=90%).

lMocne cyTOYHOro xpaHeHus o6pasLbl OCTOPOXHO M3BMeKalwT u3 opm ” B
rOPU30HTa/IbHOM MOJIOXEHUW NOMeLLaloT Ha 27 CYTOK B BaHHY C BOAON Tak, YTo6bI
OHW He conpukacanucb Apyr ¢ gpyrom. Croli Boabl Hag obpasuamu Ao/KeH ObiTb
He MeHee 2 cm. Yepe3 14 cyT BoAy MeHsAOT. TemnepaTypy BoAbl NOAAepXuUBaT
BCce 27 cyTok B npegenax 20+2°C. MNocne 28 cyTok XxpaHeHns o6pasLbl n3BnekawT
13 BOAbl, HACYXO BbITUPAIKT N He no3gHee yem yepe3 30 MUH nogBepratwT UCHMbI-
TaHuo Ha n3rnb un cxarue.

Mpegen npoyHocTn o6pasuyos — 6Ganouyek npu n3rnbe onpenensoT Ha
npnéope MNN-100 n BbIYNCNAKT Kak cpegHee apumeTnyeckoe ABYyX Hau-
60bLWINX pe3yNbTaToB UCMbITaAHUA Tpex 06pas3yoB.

MonyyeHHble nocne uUCMbITaHWIA Ha W3rM6 LWecTb MNOOBUHOK 6anovyek
cpasy Xe MCMbITbIBAKT Ha CXaTue Ha rugpaBnvyeckom npecce. Anda nepegauu
Harpyskm Kaxgzyr nof0BUHKY 6anoyku ycTaHaBnuBalT B crneumanbHble nna-
CTUHbI pasmepamn 40x62,5 mm (nnowagb 25 cMm2). MNnacTuHbl HaknagbiBalwT
Ha NJ0CKOCTW 6Ganioyek, KOTopble NpW WU3roTOBAEHUU OblN BEPTUKANbHbIMMW.
CKOpOCTb Harpysku npu ucnbelTaHUM A0/1XKHa cocTtaBnate 2+0,5 MMa.

Mpegen NpPoYHOCTU NPU CXaTUN:

P —
W=7 (510)

raoe F— paspyuwatowasa Harpyska, H;
A — nnowaab nNNacTuHKU, M2.

CpefHuil npegen NPoOYHOCTY ONpefensioT, Kak cpegHee apudmeTnyeckoe ye-
ThIpEX HaMbONbLINX Pe3y/IbTaTOB UCMbITAHWUI LWECTU MOIOBMHOK 6anovyek ¢ TOYHO-
cTbto fo 0,1 MMa.

Ha ocHOoBaHWM BbINOJIHEHHBLIX ONpeAeneHnii aenaeTcsa 3ak/lyeHue o
Mapke LemMeHTa U COOTBETCTBUM MONYYEHHbIX CBOWCTB LemMeHTa TpeboBaHUAM
FOCT 10187-85. B 3ak/t04eHUN Takxe ykasblBaeTcs 06/1acTb pauuMoHanbHOro
npMMeHeHNa uemeHTa. Pe3ynbTaTbl 3anuMcbiBaloT B hopme Tabnuu.

Tabnnya 5.15
PesynbTaTthl ucnbiTaHna o6pas3yos Ha U3rnod
Moka3saTenb Homep o6pasua
1 2 3
Mpepen npoyHocTn npu m3rmbe R,3, MMa
CpepaHunit npegen npoYHocTy npu nsrmée R,3r, MMa

Tabnuuya 5.16

PesynbTaTthl ucnbiTaHna 06pasLoB Ha cxaTtue

Mokasatenb Homep o6pasua

1 2 3 4 5 6
Paspyuwartouiasa Harpyska F, H
Mnowaab cxatmsa (NnacTuHku) A,
Mpegen npoyHocTn npu cxatum Rcr. MlMa
CpefHee 3HaueHune npegena MnpPoOYHOCTU Mpu
cXKaTumn 13 YeTblp€x 3HaueHunii Re*, MMNa
Mapka uemeHTa



6. SANOCJHUTENN A1 BETOHOB N1 PACTBOPOB

3anonHuTenn 3aHuMatoT B 6eToHax M pacTBopax A0 80% o06bEMA, No3TOMy
OHW He TOMIbKO CHMXAaKT pacxon AOPOrocTosLLEro BSXYLLEro BewecTsa, HO U BAWS-
0T Kak Ha CBOWCTBa CMecK, Tak 1 Ha CBOICTBa 3aTBepAeBLUEro kKaMeHHOro marepua-
na-6eToHa wan pacreopa.

CrtaHgaptom (CTE3 4.211-94) ycTaHOB/ieHa HOMEHK/aTypa 3anosiHuTenem
— 9TO NNOTHbIV WebeHb U3 rTOPHbIX NOPOA, rPaBus, LUNAKOB; rpaBuil A1s CTPOUTENb-
HbIX PaboT; NecoK NPMPOAHbIA N APO6/EHHbIN, o06oraweHHbIn U dpakLMOHNPOBaH-
Hblli; CMeCb necyaHo-rpaBuiiHasi; NOPUCTble KEPaM3UTOBLIV rpaBuii, LWebeHb U NECOoK.

3anonHuTenu knaccuuumpyoT:

* N0 MPOUCXOXAEHUIO — Ha NpupogHble (obpas3oBaBliMecs B pesynbTaTte
BbIBETPMBAHUA TOPHbLIX MOPOA) W UCKYCCTBEHHble (Monyyvyaemble apobne-
HMWEM FOPHbIX MOPOA M OTXOA0B NPOU3BOACTB);

e Mo cpefHel (MNn HacbIMHOW) NNOTHOCTU — Ha TSAXENble W Nerkue;

* Mo pasmepam 3E€peH — Ha Menkue (Necok) n KpynHble (LebeHb 1 rpaBui);

* o dpopmam 3épeH — Ha yrnoBaTble U OKpyr/ble.
3anonHutenu, oco6eHHO NpUpoAHbIe, HEOAHOPOAHbIM NO COCTaBy M CBOMNCT-

BaM maTepuan. Moatomy, 4yTo6bl NPO6bLI 3anoNHUTENSA GblNN NpeAcTaBUTENbHbI,,
T.e. 4OCTATOYHO OTpaxasnun ero CBOlCTBa, OT UCNbITYEMOro maTepuana oTéupatT
Heo6XxoANMOoe KO/IMYECTBO YACTHbIX NPO6, M3 KOTOPbIX NYTEM 06BbEANHEHUS U YyC-
pefHeHUs nofyyarT cpefHiol npoby, KOTOpYK cokpalwalT MeTo4oM KBapToBa-
HUA AKX C NOMOLLbIO XenobyaToro genvrens.

6.1. cnbiTaHne necka

Mecok cocTonT U3 3epeH pasmepom 0.16...5 MM. Cpean NpUPOAHbLIX nec-
KOB BCTpeYalTCsl roOpHble (OBpaXHble), peyHble, MOpckue, GapxaHHble U ap.
Kaxable 13 HUX UMeKT CBOM NpeumyliecTBa WM HeAoCTaTKu, NpPosiBAsSOLMECH
npu UCNOMb30BaHUN MX B KAYECTBE MEJNIKMX 3anosHUTeNe.

B 3aBMCUMOCTM OT BUAa TOpPHOI Mmopoabl, U3 KOTOpoii o6GpasoBasics ne-
COK, ero XUMMuYeckuii cocTaB MOXeT 6biTb pas3nuuHbiM. Haubonee uacTo
BCTPEYAKTCS KBAPLEBbIE MECKU.

KauyecTBo necka onpepfesnsieTcs ¢ NOMOLLbIO 1a6opaTopHbIX UCNbITAHWUIA U
LO/XHO cooTBeTcTBOBaTh cTaHgapTty (TOCT 6736-93, 8735-88).

6,1.1. OnpegesieHne 3epHOBOro COCTaBa W MoAy st KPYrNHOC T rnecka

3epHOBbIM COCTABOM CbiMly4yero Matepuasa HasblBalT BblpaXeHHOe B
npoueHTax WaM 4YacTaX cofepxaHne B 3TOM maTepuane 3epeH onpenenéHHo-
ro pasmepa. 3epHoBOIli cocTaB onpeaensieTcsa nNpoceuBaHveMm mMaTepuana ue-
pe3 Habop cUT, yCTAHOB/EHHbI/ CTaHAAPTOM Ha 3TOT Matepuan.

Mecok no 3epHOBOMY cocTaBy AenAT Ha 5 rpynn (Tabn. 6.1).

Tabnuua 6.1.
3epHOBOI cocTaB necka

pynna necka MonHblii ocTaTtok Ha cuTe Ne063, Mogaynb KpynHocTH
% no macce
MoBbILEHHOW KPYNHOCTH 65...75 3..3,5
KpynHblii 45...65 2,5...3
CpepHwuii 30...45 2...2,5
Menkuii o0 80 1,5..2
OyeHb Menkui MeHee 10 1...1,5
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Ecnn necok no Moayno KPYnHOCTU OTHOCUTCA K OAHOW rpynne, a no nosiHomy
octaTky Ha cute Ne063 k Apyroii, TO onpeaensioWwmnM nokasarenem sBnseTcs Mo-
Aynb KPyNHOCTHU.

KauecTBeHHbIM cuMTaeTCA Necok, Y KOTOPOro COOTHOLIEeHWe 3epeH pas-
NINYHOTO pasmepa HaxoAuTca B onpefefieHHbIX npegenax. 9To AUKTYeTCA He-
06X04MMOCTbI0 MaKCMMasibHOTO HacbllweHnsa 6GeToHa 3epHamu 3anonHuTens,
4YTO BO3MOXHO NMpPW YCNOBWW, KOrAa B MPOMEXYTKaxX MeXAy CambiMU KPYMHbIMM
3epHamMu BXOAAT 60see Mesikue, a B MPOMeXyTKax Mexay nocnefHumu - eweé
6onee menkue u T.4. 3TO NO3BOAAET MNOAYYUTb HaUMeHbL Ui 06bEM MyCTOT B
3anofiHMTeNne, MakcumasbHyl MJ0THOCTb WM MPOYHOCTb GeToHa Mpu MUHK-
MasbHOM pacxofje BAXYLLEro.

KauecTBo necka oLeHVBalOT NyTEM NOCTPOEHUS rpadirka 3epHOBOro cocTasa

(buc. 6.1).
[NonHble

ocTaTKu,
A, %

Puc. 6.1. 'pacdhuk 3epHOBOro coctaBa necka

MaTepuansl 1 obopyaoBaHue: npoba necka Maccoi 2 kr, cTaHAapTHbI Habop cuT
c oTBepcTnamMu pasmepom 10; 5; 2.5; 1.25; 0.63; 0.315; 0.16 MM C NOoAAOHOM; TeX-
HU4Yeckne Bechbl.

BbInonHeHne paboTbl. BbiCyllEHHYO 10 NOCTOSIHHOW Macchl Npoby necka Maccol
2 Kr npocenBaloT yepes cuTa ¢ oTBepcTUaAMU gnameTpoMm 10 n 5 mm. OcTatkm Ha
cuTax B3BeLMBaKT U onpefensiT cogepxaHue B necke 3epeH 6onee 5 MM B
npouyeHTax (No macce).



M3 necka, npowepwero 4epes cCUTO C OTBEPCTUAMMU AMaMeTpPoOM 5 MM,
OTMepPSAT HaBecky B 1000 r um npoceuBarT 4yepe3 cTaHAapTHbI Habop cuT
Ne2.5; 1.25; 0.63; 0.315; 0.16. lNpoceuBaHue cUYUTAOT 3aKOHYEHHbIM, €C/u,
npu BCTPSIXMBAHUM KaXAoro cuTa Hag AUCTOM Gymaru, npakTUYeckn He Ha-
6npaeTca nageHne 3epeH necka.

OcTaTKk/M Ha KaXAOoM CuUTe B3BELWMBAKT C NOrpPeWwHOCTLI0 He 6onee 1T Ha
TEXHNYECKNX Becax, a 3aTeM pacCUMTbiBalOT YyacTHble ocTaTku @, No opmy-
ne:

«, =3 -.100, (6.1)
T

roe T (- macca octaTtka Ha faHHOM cuTe, T;
m - o6uias macca npocenBaemoli HaBecku (1000 r).

MonHble ocTaTkM Aj oNpeaensitoT ¢ TOYHOCTb A0 0.1%. MoNHbIA ocTaToK -
3TO OCTaTOK, KOTOPbI/ 6bl1 6bl HA J@HHOM cuUTe, ecnn 6bl NpocenBaHne NPOU3BOAN-
NOCb TONIbKO 4Yepe3 Hero. PaBeH OH CymMMe BCeX YaCTHbIX OCTaTKOB Ha [aHHOM W
BblLle fexalunx cutax, %:

Am=R,5+.. +/1, (6.2

rpe  azsm a - YacTHble ocTaTky Ha cutax, %.

MoAy/nb KpYNnHOCTW Necka BbIYMCAAKT Mo oopmyne:
=(a2, +A B+« +[,.5+A,,,)100, (6.3)
raoe A25..Aj- NonHble ocTaTky Ha cuTtax, %.

Pe3ynbTaTbl UCNbITaHWT 3anucbiBalT B Tabn. 6.2 n rpagpuyeckn nsobpa-
XalT Ha rpad)uke 3epHOBOro cocTtaBa (puc.6.2) B BUAE KPpUBOI NpocenBaHus.

Tabnuua 6.2
Pe3ynbTatbl CUTOBOro aHanmsa necka
Pa3mep oTBEpPCTUIl CUT, MM Mpowno CKBO3b
OcTaTKkn Ha cutax 2.5 1.25 0.63 0.315 0.16 cwuto 0.16 Mm

YacTHble ocTaTku, r
YacTHble octaTku af, %
MonHble octatkn A, %

Mogaynb KpynHocTu necka___

[pynna necka

3ak/lo4yeHne o0 KavyecTBe necka

6.1.2. OnpegeneHne UCTUHHOW NJIOTHOCTU Necka

MIcTUHHaA NAOTHOCTb necka (N/I0THOCTb 3epeH) 3aBUCUT OT ero MuHepa-
NIOrMyYeckoro coctaBa M 06bIYHO HaxoauTca B npegenax 2000...2800 kr/m3.
3HayeHne UCTUHHOI NNOTHOCTU 3anoNHUTENSs HEO6XOAMMO 3HaTb A/ pacyéTa
nycTOTHOCTW U Npu nofbope coctaBa 6eToHa.

MaTepuansl u obopygoBaHue: necok, Boga, NUkHomeTp (unu npuéop fle LWa-
TeNnbe), BeCbl TEXHUYECKNE, BOPOHKa, (hunbTpoBanbHasa bymara.

BbinonHeHve paboThl. MukHomeTp (Npubop fle WaTtenbe) HanoNHSAT BOAON A0
HUXHEN HY/1eBOW YepTbl. BepxHIO YacTb BbITUPAKT (PUALTPOBAsILHON Bymaroii.
V3 npeaBapuTenbHO NOATOTOB/IEHHOTO MaTepuana OTMEepsT Ha TEXHUYEeCKUX
Becax HaBecKy C TO4YHOCTbto A0 0,01 r. B3BelleHHY Nopuuio necka nocTteneHHo
56



BCbINAlOT B NMUKHOMETP Yepe3 BOPOHKY, NOKa YPOBEHb XWUAKOCTU He LOCTUTHET
BepxHen yepTbl. [na yganeHus BO3gyxa NMMKHOMETP MOBOpayuBaloT BOKPYr Bep-
TUKasibHOM ocn. OCTaToK necka B3BELWMWBAKT C TOYHOCTbIO 0,01r. ICTUHHYHO NNOT-
HOCTb BbIYMCNAIOT N0 hopmysie:

p, =- (6.4)

rae m- macca martepuana 0 UCNbITaHuA, T;
T 1- macca octatka martepuana, r;
V - 06bEM XUAKOCTU, BbITECHEHHOI MaTepuasoMm, cM3.
McnbiTaHUA BbINOMHAKT ABaXAbl, pPacX0XAeHUe He [O0JIKHO npeBblaTb
0,02 r/cm3. Mpy 60MblWEM pPaCXOXAEHUWN BbIMOJHAT eweé o4HO onpefeneHne
1 NpUHMMAlOT cpefHee apumeTnyeckoe AByX 6AMKaKLWNX 3HAYEHWIA.

Tabnuua 6.3.
OnpegeneHne UCTUHHOM NAOTHOCTK Mecka
MokazaTenb Ne vcnbiTaHui
1 2

Macca necka o ucnbiTaHusa, T, 1
Macca octatka necka nH r
O6BbEM BOAbI, BbITECHEHHOW neckom V, cm3
VICTUHHas nN0THOCTb necka p,, Kr/m3
CpefiHee 3Ha4YeHWe UCTUHHOW NIOTHOCTW necka p,, Kr/m3

6.1.3. OnpegeneHve HaACbINHOM NNOTHOCTW Necka B
CcTaHgap THOM Heyn10THEHHOM COCTOAHUMU

HacbinHass NNOTHOCTb PbIX/10-3€PHUCTLIX MaTepnasioB MOXeT U3MEHATb-
CA B 3aBUCMMOCTM OT CTENeHu YNJOTHEHWUA, B/IAXHOCTU, hOpMbl 3epeH. 3Ha-
yeHne HacbINMHOW M/IOTHOCTU B CTaHOapTHOM HeyI'IﬂOTHéHHOM COCTOAHUN He-
06X04AMMO 3HaTb /1 BblYMC/IEHUA NYCTOTHOCTM NpU pacyéte coctaBa 6eToHa.

MaTepuanbl 1 o6opyaoBaHue: npoba necka maccoi 5...10 kr, BeCbl Tex-
HUYecKne, MepHbIli LMANHAPUYECKUn cocys BMmecTumocTbio 1 1 (0.001 m3), me-
Tannuyeckas nvHelika, CUTO C OTBEPCTUAMU AnaMmeTpoMm 5 MM, meTannunyeckas
BOPOHKA.

BbinonHeHne paboTbl. [Mpo6y necka maccoi 5...10 Kr BbicywuBawT A0
NMOCTOAHHOW Macchl M NPOCEMBAIOT Yepe3 CUTO C OTBepcTuAMKU gnameTpom 5
MM. 3aTem NpPOCesHHbIN necok ¢ BbiCOTbl 10 cM yepe3 cneuuanbHYl0 BOPOHKY
3acbinalT B NpefBapuTesibHO B3BELIEHHbI MepPHbI cocyf € M3BbITKOM, YTOGbI
Haj BepxHell KPOMKOW cocyda o6pa3oBasncsi KOHyC. OTOT KOHYC cpe3alwT Me-
Tannn4yeckoi NMHelkoli BPOBEHb C Kpaem cocyfa. MepHblii cocyg npu 3ToMm
oCTaeTcs HenoABWMXHbIM, YTOObI He AOMYCTUTb YN/IOTHEHUA necka. 3arem co-
Cyf, C NMecKkom B3BeLWWBAOT W PacCUYUTLIBAIOT HACbLIMHYIO M/IOTHOCTbL PLU KI/M3

necka no cpopmyne:
j'|":-y—. (65)

rgoe m- macca nycToro MepHoro cocyga, Kr;
T, - Macca MepHOro cocyfa € neckom, Kr;
V - 06bEém cocypa, M3.
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HacbInHy0 NAOTHOCTL ONPEeAEensoT ABaXAbl, KaXAbli pa3 Ha HOBOM HaBecke
necka. 3a cpegHee 3HayeHMEe HacCbIMHOM MAOTHOCTWM MecKka NpUMHMMAaloT cpegHee
apugmMeTnyeckoe pesynbTaToB ABYX onpegeneHuii. PesynbTaTtbl 3anvcbiBaloT B
Tabnunuy 6.4.

Tabnuua 6.4.
OnpepgeneHne HacbIMHOW NIOTHOCTM Necka B CTaH4apPTHOM
HEeyn/10THEHHOM COCTOSAAHUN
MokasaTtenb Homep ncnbiTaHuit
1 2

Macca nycToro MepHoro cocyga T, Kr
Macca mMepHOro cocyga € neckom mH Kr
O61bém cocyga V, M3
HacbIinHasa nnortwocts p.., KI/M'5
CpefHee 3HauyeHWe HACLIMHOM nnotwoctu p,..
Kr/m3

6.1.4. OnpepgeneHvie NyCTOTHOCTMU MNecka
MycToTHOCTbL Necka, % onpeaenswT No opmyne:

A =0--)-100 (6.6)
Pn

roe  p .- HacbiMHas NJOTHOCTb necka, Kr/m3;
pr - UCTUHHas NAOTHOCTb Necka, Kr/m3

B necke ¢ npaBu/bHbIM 3€PHOBbLIM COCTABOM MYCTOTHOCTb HE MNpeBblla-
eT 38%, B necke y40B/IeTBOPUTENBHOIO KayectBa He 6onee 40%.
3aknyeHne o KayecTBe necka

6.2. VicnbiTaHne webHA (rpaBus) U3 MIOTHbIX
rOpHbIX Nopos,

le6eHb n rpaBuin gna 6etoHos (FTOCT 8267-93, 10260-82, 26633-91) -
npeactaBnsieT coboii pbIXy cMechb 3epeH pasmepoM oT 5(3) go 150 mm.
1) WebeHb nony4yarwT gpobsieHnem MNAOTHbIX FTOPHbIX MOPOA WM WUCKYCCT-
BEHHOI0 KamMHs, UMeeT yrnosaTtyt opmy.
2) I'paBuii 06pa3oBasics BbIBETPMBAHMEM TOPHbIX MOPOS W MMeeT oKaTaH-
Hyto chopmy. YacTo OH 3aneraet BMecTe C NeCKOM, MpW COAepXaHuu nec-
ka 25-40% maTepuan Ha3biBaeTCH rpaBuiiHO-NeCcYaHoi CMechHo.

[Onsa 6eTOHOB HEBbLICOKMX K1acCoB fly4ylle B Ka4yecCTBE KPYMHOro 3anosiHuTe-
NS NPUMEHATb rpaBuiil, Tak Kak ero 3epHa MMerT r1ajKylo NOBEPXHOCTb, OKa-
TaHHyto dopmy, U BOLOMNOTPEOHOCTL CMecKu Ha rpasum 6yaet medbue. C yse-
nmyeHnem knacca 6eToHa uUenecoobpa3Hee NPUMEHATb WebeHb, Tak B 3TOM
cfyyae onpefenawlwmnmmMm MakTopoM CTaHOBUTCHA BeNMYMHA CLENEeHUs 3anos-
HUTENSA C LLEMEHTHbIM KaMHeM, KoTopas 3aBMCUT OT POPMbl 1 LIEPOXOBATOCTH
NMOBEPXHOCTU 3epeH.
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6.2.1. OnpefeneHne 3epHOBOro COCTaBsa LLebHSA (rpaBus)

KpynHblii 3anonHUTENb Ha NpPeanpusaTUSa U CTPOMKM MOXEeT nocTynaTtb Kak
B BUAE OoTAeNbHbIX hpakumnii 5(3)...10; 10...20; 20...40; 40...70 mm (ana 6eTo-
Ha MacCUBHbIX COOpyXeHuit 6onee 70), Tak U B BuAe cMecu pakuuin nam
HedpakLMOHNPOBAHHbIN.

®pakuueit cumTalT 3epHa 3anofiHUTenei, KoTopble NpoxoasaT yepes 60-
flee KpynHoe 1 ocTalTcs Ha 60s1ee MenKoM U3 2-X CUT, HaxoAslWmnxca psagom B
cTaHfapTHOM Habope, T.e. Bblgensiemble 3TUMU ABYMS cMTaMu M3 Npobbl 3a-
nonHutens. OTcesHHble dpakyMM pasmepoMm MeHee 5 (3) MM MCNosb3ywT B
KayecTBe mnecka.

3epHOBON cOCTaB KaXAOW hpakumm uam cmecu pakynin webHs 4OMKEH
HaxoauTca B onpefesiéHHbIX npegenax, 4YTo6bl o6ecneynTb HambosNblUyH
NNOTHOCTb YKnagku 3epeH. Ana cdpakynini o1 5...10 go 40...70, a Takke cmecu
hpakymnii 5(10)...40 n 20...70 371 npefenbl ykasaHbl B Tabnanue 6.5.
Tabnuuya 6.5.

3epHOBOIi cocTaB LWe6Hs

OvnameTp oTBepcTuii d 0,5(d+D) D 1.25D
KOHTpOﬂbeIX CUT,

MM

MonHble octaTknm Ha  90...100 ge 8° 0...10 0...0,5

cutax, % no macce

MaTepuanbl 1 060opyaoBaHue: cpefHsisi npoba webHs maccoii 80 kr Ans
hpakymii 5(10)...40 MM, Becbl TEXHUYECKME, CMTA C pasMmepamun oTBepcTuin 70,
40, 20, 10 1 5 Mm 13 cTaHgapTHOro Habopa.

BbinonHeHne paboThbl. W3 npeaBapuTenbHO BbICYLWEHHON A0 NOCTOSH-
HOll Maccbl cpefHeil Npobbl wWebHA 6epyT npoby maccoi 20 kr 4nsa dpakuuni
5(10)...40 MM ¥ npoceuBalwT Yyepel3 CTaHAapTHbIA HAGOpP CUT, COCTAB/IEHHbIX
nocnegosatenbHo. OCTaTKM Ha KaX[OM CUTe B3BELIMBAIKOT W ONpefensoT ya-
CTHble M MOJIHbIE OCTaTKM Ha cuTax B npoueHTax (aHanornyHo n. 6.1.1).

3a Hanbobly KPYNHOCTb 3epeH webHa D npuHumaloT pasmep oTBep-
CTWI1 BEPXHEro cuTa, MOJMHbIA OCTATOK Ha KOTOPOM He npeBbiwaeT 10%; 3a
HaWMeHbLUYID KPYMHOCTb 3epeH wWebHa d npuHMMalOT pasmMep OTBEpCTuii
HUXXHEro cuTa, MOJIHbIA 0CTATOK HA KOTOPOM cocTaBsieT He MmeHee 90%.

MonyyeHHble faHHble 3anucbiBaloT B Tabnuuy 6.6, 1 Ha rpaduke 3epHo-
BOro cocTtaBa (puc. 6.2) CTPOAT KPUBYI NpOCEnBaHUS.

Tabnuua 6.6.
OnpepfeneHne 3epHOBOro cocTaBa LWebHA
OcTaTtkn Ha cute Pa3mepbl oTBepcTUil cut
70 40 20 10 5 Mpowsio ve-
pe3 cuto 5 Mm
YacTHble, T
YacTHble, %
MonHble, %
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Puc. 6.2. 'pathnk 3epHOBOro coctasa LWe6HS.
3aknyeHne o KayecTBe LWebHA (rpaBus):

6.2.2. OnpegeneHne cpedHen NNOTHOCTW 3epeH LebHs (rpaBus)

LUle6eHb (rpaBuid) M3 MOTHbIX MNOPOA ALOJ/IKHbI  WMETb CPEeAHIo
NNOTHOCTb 3epeH 2000. ..2800 kr/m3. 3HavyeHne cpefHel NIOTHOCTM TpebyeTca
npu nogbope coctaBa 6eToHa M BbIYUCAEHUN MYCTOTHOCTU.

MaTepuansl n 06opygoBaHue: npoba WebHs, BeCbl TEXHUUYECKME, MEpPHbI
LUWAMHAP, COCyA ANS HacbiweHus webHA BOAON, BOAA, MArkas TkaHb, 06bEMOMEP.

BbinonHeHne paboThl. peaBapuTesibHO BbICYLIEHHY 40 NOCTOSHHOW Mac-
Cbl Npoby WebHs B3BewMnBalT C TOYHOCTbIO A0 0.1 1. B cocyq ANA HacbIWeHWsA Ha-
NBalOT BOAY M 3aTeM Ty[a NOrpyxarT B3BELUEHHbI WebeHb. YPOBeHb BOAblI [0/-
XeH ObITb Bbllle YPOBHSA LEOHA He MeHee 4yeM Ha 20 mMm. Mocne BOAOHAChIWEeHWSA
webeHb BbIHUMAIOT M3 BOAbl, yAANSAIOT BOAY C MOBEPXHOCTU 3€PEH MSAMKON BAAXHOW
TKaHbIO 1 OCTOPOXHO BCbINAKT B MOATOTOB/IEHHbLIN 06bLEMOMEpP C BOAON. BbiTeCHEH-
HYH0 LWebHeM BoAy cOOGMpalOT B MEPHbIA LUWAVHAP U ONpeaensioT eé 06bEM, KOTo-
pblii COOTBETCTBYET 06BEMY 3EPEH LLEOHS.

CpefHI0l0 NNOTHOCTb 3epeH WebHa pr (kr/cm3) BblUMCAAKT No opmyne:

rae m— macca WebHA o Havyana MUCMbITaHui, T;
V — 06bEM BbITECHEHHOI BOAbI, PaBHblii 06BEMY 3epeH LWebHs, cM3.
McnbiTaHne BbIMOAHAT ABaxAbl Ha HOBOM HaBecke LWebHsa. CpepgHioto
N/IOTHOCTb BbIYNCNAIT KakK cpegHee apudmeTnyeckoe pesynbTaToB [BYX MUC-
NbITAHWA, NP 3TOM pacxoxgeHne 4O/MKHO 6biTb He 60s1ee 0.02 r/cm3.
PesynbTaTtbl UCNbITAHWUI 3anucbiBaloT B Tabnuuy 6.7.
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Tabnuua 6.7
OnpegeneHve cpefHell NIOTHOCTM 3epeH WebHA
MokasaTenb Homep ucnbiTaHunii
1 2
Macca cyxoro LwebHs, r
O6bEM BOAb! (3epeH LWebHsT), cM3
CpepHsiA N/I0THOCTb 3ePeH HaBeCKW LLEe6HS PC Kr/cm3

CpepHsiAl N/I0THOCTb 3epeH LUebHA pr, kr/cm3

6.2.3. OnpegeneHne HaCbIMHOM NNOTHOCTU LWEeBHS

MaTepuanbl 1 obopygoBaHne: npo6a webHs maccoin 10 kr, Becbl uudep-
6naTtHble, MepHble UnNMHApbl 06bémMom 5,10, 20 1 50 N, COOTBETCTBEHHO NpPW Hau-
60/bLueli KpynHOCTY 3epeH 4o 10, 20,40 1 6onee 40 MM, MeTanIMyeckas nnHenka.

BbinosnHeHne paboThbl. [MpefBapuTesibHO BbICYWEHHbI A0 MOCTOSIHHOW
Macchl webeHb 3acbinalT ¢ BbICOTbl 10 MM B MOA06GpaHHbI B 3aBUCUMOCTM OT
Hanbonblwel KPynmHOCTM WebHSA M npefBapuTesibHO B3BELIEHHbIR LUUAMHAP C
webHeM [0 obpa3oBaHWA KOHyca. 3aTeM KOHYC cpe3alT BPOBEHb C KpasMu
uunuHapa, He gonyckas ynaoTHeHUA WwebHsA, 1 B3BelWUBaT LWUIMHAP BMeCTe
C Marepuanom.

HacbinHy0 NAOTHOCTL LWEe6HA PHLU onpefenstoT ¢ TOYHOCTbI0 A0 10 kr/m3 no

hopwmyre:
Nu= | (6.8)

rae m-— macca MepHOro LuanHapa, Kr;
mi — macca MepHOro uuanHapa co webHeMm, Kr;
V — 06bEM MepHOro unanHgpa, m3.
OnpegeneHne HacbiMHOW MAOTHOCTU NPOWU3BOAAT ABaXAbl, KaXAblid pas
Ha HOBOI nopuun WebHA. 3a HACbIMHYK NJIOTHOCTb 3epeH WebHA NnpuHuMaKT

cpefHee apudmeTnyeckoe AByx onpepeneHnii.
Pe3ynbTaTbl UcnbiTaHWii 3anucbiBaloT B Tabanyy 6.8.

Tabnuua 6.8.

Moka3aTenb Homep ucnbiTaHwnii
1 2
Macca nycToro MepHoro cocyga T, Kr
Macca MepHOro cocya Co LLEeBHEM ITH, Kr
O6bEM cocyga V, M3
HacbinHass N1oTHOCTL WebHAPT, Kr/M3

CpegHee 3HauyeHWe HaCbIMHOW MIOTHOCTU
LEe6Hs pT, Kr/M3

6.2.4. OnpegeneHne NyCTOTHOCTM LWe6Hs
MycTOTHOCTb WebHsA, % onpegenstoT no hopmyne:

\h =(1--7=.).100, (6.9)
R
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rae  puw- HacbiNHas NJ0THOCTb We6bHs, Kr/m3
p, - cpeaHAs NOTHOCTb 3épeH LWwebHs, Kr/m3.
B webHe c npaBu/lbHbIM 3€pPHOBbLIM COCTABOM MYCTOTHOCTb He MpeBbl-

waeT 42%, B WebHe y[oBAETBOPUTENBHOIO KayecTBa — He 6onee 44%.
3aknyeHne o kavyecTee WebHA

6.2.5. OnpeneneHve cogep>xaHnsa N1acTUHYaTbIX (HELLaAHbIX)
U UrnoBaTbIX 3epeH

K 3epHam nnactuHyaTol 1 Urnoeatoii hopmMbl OTHOCAT Takue, TONWMHA N LWn-
pViHa KOTOPbIX MEHbLUE A/IMHbI B TpU U 6onee pa3a. CofepxaHue Takmx 3epeH orpaHu-
YMBAIOT, T.K. OHM YXYALIAT YA0060YyKNaAbiBaeMOCTb U CHIKAKOT NPOYHOCTb, YBENYMBa-
0T pacxog, BsxyLuero. [115 Bcex BUAOB TAXENO0ro 6eToHa Jo/HKEH NPUMEHATLCS LWebeHb
C COAEPXaHMEM 3epeH MacTUHYaTol (HelagHoi) u nrnoeaTol YopMbl B KOSIMHYECTBE
He 6onee 35% no macce. LLebeHb ¢ copgepxaHMeM 3epeH HenpaBubHON hopMbl A0
35% Ha3blBaeTcsA 06bl4YHbIM; 40 25%— ynydleHHbIM 1 00 15%— Ky60BUAHLIM.

MaTepuanbl n 06opygoBaHue: cpefaHss npoba webHs 0.25 kr, 1 kr, 5 kr,
15 kr n 35 Kr, COOTBETCTBEHHO ANnsA gpakumii 5-10, 10-20, 20-40, 40-70 un 60-
nee 75 MM, Becbl, WTAHTEHUMPKYAb WA WwWabnoH, cTaHfapTHbIA Habop cuT.

BbinonHeHne paboThbl. CofepxaHue 3epeH nnacTuHyaToli u urnosatoit
opMbl onNpeaenstoT AN Kaxaolh dpakymm B OTAEBHOCTH, A5 3TOro WwebeHb
npu HeobxoAMMOCTU hpakunMoHNpyT. Ecnan kakoin-nn6o cpakumm meHee 5%,
TO B Heil He onpefensaT cogepXaHne NaacTUHYaTbIX U UTI0BaTbIX 3epeH.

3 npo6bl WwebHA KaxAon ppakumy BM3yasbHO OTOGUpatT nacTuHyaTble
N urnosatble 3epHa. B COMHUTENbHLIX cnyyadax pasMepbl ONpefensioT WwTaH-
reHunpKysieMm nan wabsioHOM.

CopepxaHue nnacTMHYaTbiX U uUrnosaTbix 3epeH M,% pgna kaxpgon
dpakynn BbIYMCIAT NO Popmyie:

N =— moo, (6.10)
T

roe  m- macca 3epeH Kaxaol dpakuyuu, T;
Mmr mMacca 3epeH naacTuH4YaToi n urnosaToin opmsl, T.

CofepxaHue ykasaHHbIX 3epeH B npobe Web6HA onpefensioT Kak cpej-
Hee apumMeTnyeckoe BCex onpeaesieHnii Nno pakyusam.

PesynbTaTtbl UCMbITAHU 3anucbiBalT ¢ Tabauyy 6.9.
Tabnuua 6.9

OnpepfeneHne cofepxXaHusa NaacTUHYaTblX U UTNOBATbIX 3epeH
MokasaTtenb Homep ncnbiTaHunii
1 2 3

Macca 3epeH Kaxxaon cpakumm T, 1
Macca 3epeH nnacTVHYaToli 1 UrnoBaToi
doopMbI MH, T
CopepxaHue niacTMHYaTbIX Y Ur1oBaTbIxX
3epeH Bo opakumsx I, %
Co,u,epx(aHme nnacTUH4YaTbIX U UrnoBatbIX
3epeH B npobe I, %

3aknyeHne o kKayecTBe LWeBHSA
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