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1. OCHOBHBIE CBOMCTBA CTPOUTEJIbHBIX MATEPUAJIOB

OHGHKy Ka4CCTBa CTPOUTCIIbHBIX MAaTCPHUAJIOB IIPOBOAT I10 PE3YyJIbTaTaM HMX HCIIbI-
TaHHﬁ, B PC3YJIbTATC KOTOPHBIX OIIPCACIIACTCSA TO UIIKM MHOC CBOMCTBO MCHBLITHIBAEMOI'0 Ma-
TCpHuaia. B 3aBucumocTu ot TOI'0, KaKOBbI 0COOECHHOCTH CTPOCHHUSA U KaK MaTCpHrall pcaru-
PYCT Ha pa3JINIHbIC BOSI[GI)'ICTBPIH, CBOMCTBA MAaTCPUAJIOB BBIJICIIAOTCA B OTACJIBHBIC I'PYII-
IIBI.

1.1 CTpykTypHBIE CBOIiCTBA

CmpykmypHvle ceouicmea XapakTepU3yloT CTPOEHUE MaTepHuasa; K HUM OTHOCSTCS
UCTUHHAS, CPEIHsIsl TUIOTHOCTh; MOPUCTOCTh; HACBIMHAS IUIOTHOCTh, MEX3€pHOBas My-
CTOTHOCTb; y/ieJIbHasl IOBEPXHOCTb.

Hcmunnas nnomunocms — XapakTepU3yeTcs Maccol €IUHMIIBI MaTepuana B ero ao-
COJIIOTHO IUIOTHOM COCTOSIHUM. [l ompeneneHus: UCTUHHOM IUIOTHOCTH HEOOXOIUMO
B3BECUTH 00pazell MaTepuaia U U3MEpUTh ero o0beM. Eciiu maTepuan B €CTECTBEHHOM CO-
CTOSIHUU SIBJISIETCSA aOCOJIIOTHO IJIOTHBIM (METaJlIbl, CTEKJIO, IUIOTHBIE TJIACTMACChl, MaTe-
pHaIbl, MOJIy4aeMbIX U3 pacIUIaBOB U T.I1.), ONpeeTeHne 00beMa MOXKET OBITh BBIMIOJIHEHO
100 MyTeM M3MEPEHUS Pa3MEePOB M3TOTOBJICHHOTO U3 HETO 00pa3iia MpaBUILHONW reOMeT-
pudeckoi Gopmbl (KyOa, HWIMHIpA, MapalieNenunena u p.), J100 TUAPOCTATUYECKUM
B3BEIIMBAaHUEM OOpa3lOB MPOU3BOJILHON (OPMBI CHayajga Ha BO3JyXe, a 3aTEM B BOJE.
Pa3nocTh Macc 1 OyJ1eT YMCIEHHO paBHA 00bEMY TaKOIo 00pasiia.

BOABIIMHCTBO CTPOUTEIBHBIX MATEPHUATIOB SIBISIOTCS HE aOCOJIOTHO IUJIOTHBIMH, a
HOpPUCTBIMU. J[7151 onipeiesIeH!s] ICTUHHOM INIOTHOCTH TAKUE MAaTepUalIbl U3MENbYAIOT (17151
pa3pylLIeHHs 1Op), a 3aTEM OIPEAEISIOT UCTUHHYIO IJIOTHOCTh 3€pEH MOPOIIKa B KOJ0Oe-
oovemomepe Jle Illarenve-Kanano nubo B nukHOMETpe. Pa3nenus mMaccy mopouika, BCbl-
NaHHOT'O B 3TU MPUOOPHI Ha 00BbEM BBITECHEHHOM UM KUAKOCTH, MMOIY4ar0T 3HAUEHUE UC-
TUHHOW TUIOTHOCTU MaTepuaia. BeruncieHne WCTUHHOM MIIOTHOCTU MPOU3BOIAT 1O (op-
MyJie
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rj1e M— Macca o0pasia win npoObl OPOIIIKa;
Va — 00beM 00pasiia win mpoObl TOPOIIKA B A0COIIOTHO TUIOTHOM COCTOSHUMU.

Cpeonsas niomuocms XapaKTepU3yeTCsl MacCoOl eTUHUIIBI 00beMa MaTepHaia B €ro
€CTECTBEHHOM COCTOSIHMM, TO €CTh C YUYE€TOM BCEX MOP M HECIUIONIHOCTEH (TpemiuH, Ka-
BEPH U T.I1.), HAXOAIIUXCSA BHYTPU MaTepHaa.
Jls MaTepualioB, SIBJISIONIUXCS B €CTECTBEHHOM COCTOSIHMM aOCOJIOTHO TUIOTHBIMM 3HA-
YEHUS CPENHEN U UCTUHHOM IUIOTHOCTEN COBITAIAIOT.
CpeaHioro MIOTHOCTh MOPUCTHIX MATEPUAJIOB OMPEACNAIOT Ha 00pa3lax Kak MpaBUIbHOU
dbopMbl, Tak U TPOU3BOIbHONU. CpeHIO TUIOTHOCTh B 0Opa3liax MpaBUIbLHOW F€OMETpHU-
YecKoi (POpMBI OMPENENAIOT TaK K€, KaK U UCTUHHYIO TUIOTHOCTh. OmnpeneneHue oobema
00pa3ioB MPOU3BOJILHON (DOPMBI BBITIOIHSIOT THAPOCTATUYECKUM B3BEIIMBAHUEM BBICY-
IICHHBIX 00pa3IOB, MOBEPXHOCTh KOTOPBIX (7151 MPEAOTBPAICHUSI BIUTHIBAHUS BOBI MPU
B3BEILIMBAHUN) MOKPHIBAIOT CIUIOMIHOW BOJOHEIPOHHUIIAEMON TJICHKOHN (Hampumep, BOCKO-
BOH MM TapauHOBOM), 00HEM KOTOPOI BBEIYMTAIOT U3 00BEMA, TTOIYYCHHOTO TIPH THPO-
CTaTUYECKOM B3BeIMBaHUU. BMecTo 00pabOTKH TUICHKON MOYKHO BBICYIIICHHBIE 0Opa3Ilhl
MPEIBAPUTEIBLHO HACBITUTH BOJIOM, a 3aTEM B3BECUTh HA TUAPOCTATUYECKUX BECAX.
CpeIlHIOI0 TIOTHOCTh BBIYUCIISIIOT IO hopMyJie
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rje M-— macca BBICYIIEHHOTO 00pa3Iia;
Ve — 00BeM 00pasiia B €CTECTBEHHOM COCTOSIHHUH.

Obwas (ucmunnas) nopucmocms XapakTepu3yeT 00beM IMOop, COASPIKAIIUXCS B Ma-
Tepuasie, BBIPAKEHHBIH B JOJSIX (WJIM TPOIIEHTAX) NeOMETPUUECKOro obobema obOpasiia.
OO0111yt0 MOPUCTOCTH PACCUUTHIBAIOT MO (popmyiie

Pep y .
s = (1 - f) 100 %
nu
OO11ast MOPUCTOCTH MaTepHalia BKIIOYAEeT B ceOs [Ba BHIA IO, OTIMYAIOIINXCS HX

CIIOCOOHOCTBIO 3aMOTHATHCS BOJON: 0OmKpbimvle U YCa068HO 3amkHymble. K OTKPBITBIM OT-
HOCATCSI TIOPHI, 3arOJIHIEMbIE KHIKOW BOJON Mpu aTMOc(epHOM MaBICHHUH, K YCIOBHO
3aMKHYTBIM — TIODBI, 3aIMOJHSAEMbIC JKUKON BOJOHM TpU JaBJICHHUH BBIIIE aTMOC(HEPHOTO.
s onpenenenus oTkpeiToil mopuctoctd (Ilonp )  0Opasenr HachIIAOT BOJIOM 10 MOCTO-
SHHOW MacChl, a 3aTeM B3BeIMBaIOT. [1ocie 3TOro BHIYUCIAT BOJAOHACKHIIICHHE 10 Macce
1o dopmyiie:

— Myac—M

W, # 100%,
rze m — macca cyxoro o0pasia;

Myac — Macca TOTO ke 00pasiia, HACKIIIIEHHOTO BOJOW 0 MOCTOSTHHOM MAacCCHI.
OTKPBITYIO IOPUCTOCTh PACCUUTHIBAIOT 110 (hopMyJie

HOTKp = WM':E:'pcp.
VY CI0BHO-3aMKHYTYIO IOPUCTOCTH PACCUUTBIBAIOT 110 (HOpMYJIE

H3aMK = 1_Io - HOTKp.

Hacvinnas nnomnocms xapakTepu3yeTcsi MacCol eTUHUITBI 00beMa 3EPHUCTOTO Ma-
TEepUaJia B €ro PHIXJIOHACKIITHOM COCTOSIHUH (0€3 Kakoro Obl TO HU OBUIO YIIOTHEHWS).
Jlns onipesienieHuss HAChITHOM MIIOTHOCTH MCIHOJIB3YIOT KaK MPaBUJIO HUJIWHIPUYECKUE Me-
TaJUTMYECKUE MEPHBIE COCYJbl CTAaHAAPTHBIX pa3MepoB U o0beMa. O0beM cocyjia MPUHU-
MaeTcsl C y4eTOM HauOOJbIIell KPYMHOCTH 3€peH Marepuana. Tak, Uisl OmpenesieHHs
HACBITTHOM IUIOTHOCTH MaTEPHAJIOB C KPYIHOCTHIO 3€peH HE Oojiee 5 MM (LIEMEHT, THIIC,
TECOK M T.I1.) MPUMEHSIOT cocyasl 00beMom 1000 cm®, mpu kpynHOCTH 3epeH cB. 5 10 10
MM — 10 1, cB. 10 g0 20 mm -20 11, cB 20 10 40 MM — 50 1. HachIlHY1O IUIOTHOCTb, Puac,
OTIPENIEIISIOT JIEJICHUEM MacChl MaTepuala, IOMECTUBILIETOCS B MEPHBIN LUIUHAD, HA 00b-
€M 3TOTO UUJIMH]IPA:
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rjae M — Macca MaTepHualia B IIWINHIPE;
V; — 00beM MIITHHAPA.



Meoiczeprosas nycmomnocms XapaKTePU3YyeTCs OTHOCUTEITHHBIM OOBEMOM MEXK-
3€pHOBBIX MyCTOT B 3€pHUCTOM MaTepuaie (6e3 yuera mop B caMOM MaTrepHuale); ee pac-
CUMTBHIBAIOT MO (hopmyJie:

VMS e l _ pHaC ’
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IAC  Puac — HACBIIIHASA IJIOTHOCTH MaTCpHUalia,

Pep — CPEAHSS TUIOTHOCTH 3€PEH MaTepuana (B Kycke).

1.2. dusnyeckue CBOMCTBA CTPOUTEIbHBIX MATEPHAIOB
Pu3nYeCcKre CBOMCTBA XapaKTEPU3YIOT MOBEICHUE MaTepraia Mpyu BO3JACHCTBUU Ha
Hero (u3nyeckux (HaKTOPOB: BJIATH, TEIUIA, 3BYyKa, JJICKTPUIECKOTO TOKa U Jip.B cooTBeT-
CTBHH C 3TUM (PU3HYECKHE CBOMCTBA OOBEIMHEHBI B CICAYIOIINE TPYIIbI: THAPOGU3UYC-
CKHE, TeII0(pU3NIECKHIE, aKyCTUUSCKUE, dJISKTPUUECKHE U . CBOMCTBA. B MaHHOM Kypce
paccMaTpuBaroTcsi ruapodusndeckue, TErmIoPU3NIecKne U aKyCTHUECKHEe CBOMCTBA Kak
HanOoJiee BaXKHBIE JJIsI CTPOUTEIbHBIX MAaTEpUAJIOB.

T'uopogusuueckue ceoiicmea

K HUM OTHOCSITCS TUTPOCKONMMYHOCTD, BIAKHOCTh, BOJAOMOTIIONIEHUE, BOJONPOHU-
1[aeMOCTb, IMTAPOIPOHUIIAEMOCTb, YCaJIKa-Ha0yXaHHe, MOPO30CTOMKOCTD.

Tuepockonuynocms XapakTepru3yeT ClIOCOOHOCTh MOPUCTOTO MaTepHalia MOrjIomaTh
U3 BO3/yXa MapooOpa3Hylo BJIary M KOHIACHCHUPOBATH (IIEPEBOJUTH B JKHJIKOE COCTOSHHE)
Ha CTEHKaX CBOMX MOpP U KanmwuisipoB. KoHAEHCAMsl BOISHBIX IMAapOB MPOUCXOJUT B pe-
3yJIbTATE JIEKTPUUECCKOTO MPHUTSIKEHUS ITUIOJICH BOIBI 3aPSIKECHHOW IMMOBEPXHOCTHIO MU-
HepaJIbHOTO MaTepuayia. Buj snekTpuyeckoro 3apsiaa (MoJ0KUTEIbHBIN UK OTPUIIATEIb-
HBII) 3TOTO CJI0S1 3aBUCUT OT XMMHUYECKOI'0 COCTaBa MUHEPAJIbHOT0 MaTepuaia: eciid B CO-
CTaBe MaTepuasa npeodIaiatoT OKCUABI MIETOYHBIX U MIEJIOYHO3EMEIbHBIX METANIOB (OK-
CUJIbI KaJIBIIUSI, MAarHUs, HATPUSI U JIP.), TO UX MOBEPXHOCTh 3apsIKEHA MOJIOKUTEIBHO, €C-
JIU Ke MPe00IalatoT KUCIbIE OKCUIBI (KPEMHHUS, aTFOMUHUS, JKeJie3a U Jp.) — OTPULIATEIIb-
HO. JIyist qumonel BoJbl BUJ 3apsA/ia HE UTPAET CYUIECTBEHHOW pOJM, TaK KaK OHU UMEIOT
KaK MOJIOKUTEJIbHBIN, TaK U OTPULIATEIIBLHBIN 3apsiIbl.

[Ipy HEUM3MEHHBIX BIAXKHOCTH M TEMIIEPATYPhl BO3AyXa TMTPOCKONMAYECKAS BIIAXK-
HOCTb, TAKUM 00pa3oM, OyJIeT 3aBUCETh TOJIBKO OT HANPSIXKEHHOCTH HEKOMIIEHCUPOBAHHO-
r0 BJIEKTPUUYECKOTO CJIosl. Ecin sKe BJIaXKHOCTh BO3/1yXa MOBBICUTCS. BO3PAcTacT U BEPO-
SITHOCTh «3aXBaTay 3JICKTPUYECKUM CIIOEM JUIIONEH BOJbI, THTPOCKOIMMYECKAS BIAKHOCTD
yBennunBaeTca. Ha rurpockonnyueckoe yBIaKHEHUE BIMSECT TEMIIEPATYPA OKPYKAIOIIETO
BO3/IyXa: YEM OHa BBIIIE, TE€M OOJIbIIEH KUHETUYECKOM SHEpPrued IBHKEHUS 00JIalaroT
JIATIONIA, TEM MEHBIIE BEPOATHOCTh UX KOHAECHCAIMU; MPU NOHWKEHUU TEMIEPATYPhl KH-
HETHYECKAs SHEPTHUSI AUIOJENH YMEHBIIAETCS, & BEPOSTHOCTh X KOHACHCAIIMU BO3PACTAET.
['urpockonuyeckast BIaXHOCTh 3aBUCUT HE TOJIBKO OT TEMIEPATYPhl U BIAXKHOCTH CPEJIbI,
HO B 3HAQUYMTEJIbHOM MEpE OT OTKPHITOM (KaNMWIJISIPHOW) MOPUCTOCTH MaTepuasa: 4YeM OHa
OoJibliie, TeM OO0JIbIIe TUTPOCKOMMYHOCTh MaTepuaia. Korga Marepual 1auTeasHOe BpeMs
HaXOJUTCS MPU HEU3MEHHBIX (MJIM HE3HAYUTEIbHO U3MEHSIOMIMXCS TeMIepaType U BlIaXK-
HOCTH), OH NPHOOPETAeT PABHOBECHYI0 TUTPOCKOMUYECKYIO BIIAXKHOCTh. PaBHOBecHas
BJIQYKHOCTh XapaKTepHa Il MaTepHaJIOB, IKCILUTyaTUPYEMbIX BHYTPH MOMEIICHHH ¢ Oosee
WJIA MEHEE MOCTOSIHHBIM TEMIIEPATYPHO-BIAKHOCTHBIM PEKUMOM.

['urpockonuyeckas BJIaKHOCTh CUJIBHO YBEJIWYHMBAET TEILIONPOBOJHOCTh HOPUCTHIX
MaTepuaoB , YTO OYEHb BAKHO JJISI HAPYKHBIX OrPaXXJAIOUIUX KOHCTPYKIUHN ( Hapyx-
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HBbIX CTE€H, MOKPBITHI U MEPEKPHITUN MOJBAIOB 3AaHuil). [Ipy TermmoTeXHUYeCcKux pacye-
Tax 3TUX KOHCTPYKLUMM YUUTBHIBAIOT TEIJIONPOBOJHOCTh MAaTEPUAIOB HE B CYXOM COCTOSI-
HUU, a IPU PABHOBECHOW BJIA)KHOCTH.

Booonoznowenue xapakTepu3yeT CIOCOOHOCTh KAaUJUIIPHO-TIOPUCTOTO MaTepHalia
BIIUTHIBATh U YJIEPKUBATh BOJAY B CBOMX Kanwusipax. Bojga BIUThIBaeTCs B Marepuai
TOJIKO OTKPBITBIMU MOpaMH (KamwjuisipaMu). B mponecce BNUTHIBAHUS CYIECTBEHHYIO
pOJIb UTPAKOT JIEKTPUUECKHUE B3aUMOACHUCTBUSA Marepuana U AUCYLIECTBEHHYIO POJIb WT-
paeTr B3aUMOJACHUCTBUE HEKOMIICHCUPOBAHHOTO AJEKTPUYECKOTO CJIOSI U JUIOJIEH BOJBL.
[Ton neficTBuEM 3THX CHJI BOJIa MOXKET MPOHUKATh B KAWJUISIPhl MATEPUAIOB HAa OOJIbIINE
paccTosiHUSL, KOTOPBIE [ MaTeprUaia JAHHOTO XUMHYECKOT0 COCTaBa 3aBUCAT OT paguyca
KanWUISIPOB: YeM OHM MEHbIIIE, TEM Ha OOJIBIIYIO TIyOUHY YBJIaXKHSIETCS Martepuai. s
MaTepHAJIOB, COJEPKALIUX OOJBIIOE KOJIMYECTBO KAMJUIAPOB MAJIbIX PaJdyCcOB, BbICOTA
KalmWUISIPHOTO BCAChIBAHUSI MOXKET JOCTUTATh HECKOJIBKUX METPOB. ITO BUIHO U3 (popmy-
JIbl, OMKCHIBAKOLIEN 3aBUCUMOCTh BBICOTBI BCACBIBAHUS OT Paguyca KanuuIIpOB:

__ 20c0s6
pUgeTy

I/ G — IOBEPXHOCTHOE HATSYKEHHUE BOJIBIL;
© - yroja cMauMBaHUs; 3aBUCUT OT MPUPOJIbI MaTepUaa;
p — TIUIOTHOCTh BOJIBL;
g — YCKOPEHHUE CUJIbI TSXKECTH.
lo — paanyc Kanuusipa.

Bonomnornomnienue mMatepuaia onpeaesnsioT, Hachlas 10 MOCTOSSHHON MacChINpe/I-
BapUTEJIBHO BBICYIIEHHBIE 00pa3Iibl U BEIYUCISIOT 10 (HOpMyJiaM:

m -m
Boxonornomenue o macce W,, = —— :100%.

rje M —macca cyxoro oopasia.
Myac — Macca o0pasiia, HaChIIIEHHOTO BOJOM /10 TOCTOSTHHON MacChl;

Boponornomenue no oosemy Wo = Wypep.

Brasxcnocms xapaktepusyeT MaTepuall MEX1y €ro CyXUM U BOJOHACHIIEHHBIM COCTOSIHU-
eM. OnpeensoT BIaKHOCTh MaTepuaia, B3BECHB 00pa3ell MPU €CTECTBEHHON BIAXKHOCTH,
a 3aTeM I0CJIEe BHICYIIMBAHUS JI0 MOCTOSHHOM Macchl. BliaxkHOCTh MaTepualia 1o macce u
10 00BEMY BBIUUCIISIIOT TIO BBIIIE MPUBEACHHBIM (hopMyiam.

Booonponuyaemocms — criocoOHOCTh MaTepuasia MPOIMyCKaTh YEPe3 CBOKO TOJIILY
BOJTy MO/JT JABJICHUEM.

BononponuiiaeMocts 00ycaoBIeHa MPUCYTCTBUEM B MaTepUalie KalWIISIPHBIX TOD,
MIPOHU3BIBAIOIIUX MaTEPHal U COOOIIAOITUXCS MEXKITy CO00H. ITO CBONCTBO OUYCHH BaX-
HO JUIsI MaTepUaJIOB, MPUMEHSIEMBIX TIPH COOPYKCHHUH PE3ePBYapOB VISl XpaHEHUS KUIKO-
CTH, B TUAPOTEXHUUECKUX COOPYKEHUSAX, KPOBEIb U T.II.

OnpenenstoT BOJAOIPOHUIIAEMOCTb, CO3/1aBasi JaBJICHUE BOABI C OJJHOM CTOPOHBI 00-
pasn (IMMIMHApA WM TUTACTUHKHK) M HAOII0/1as 3a MOSBJICHUEM BOJBI Ha MPOTHBOIIOJIOXK-
HOU €r0 MOBEPXHOCTH.

Ilaponponuyaemocms — CIOCOOHOCTh TOPUCTHIX MAaTEPUATIOB IMPOMYCKATh dYepes
CBOIO TOJIIY BOJISIHOW Map MpH Pa3HOCTH JIaBJICHUN Ha MPOTHUBOIMOJIOXHBIX CTOPOHAX HC-
nbeIThIBaeMoro obpasia. [laponponuiiaeMmocts 00yCIOBICHA HAJTUYUEM B MaTepuaiax Ka-
NUJUTSIPHBIX TIOP.

TpeboBanus Kk MaTtepuaiaM MO MapONPOHUIIAEMOCTH MPEABIBISIOTCS ¢ YUYETOM UX
Ha3HavyeHus. Tak, CTEHOBbIE MaTepHabl 3JaHUN JOJDKHBI OTHOCHTENIBHO JIETKO MPOITyC-
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KaTh Map, TO €CTh «JbIMAaTh». [10JIHasE mMapOHEMPOHUIIAEMOCTh TPEOYETCS Y MaTepUaNIOB,
IpPUMEHSIEMBIX B pe3epByapax /sl XpaHEHUs Ta30B.

BnaxxnoctHele nedopManiviu — Hadbyxauue M ycaoxa.

Habyxanuem Ha3pIBaIOT yBEIMYECHHE 00beMa MaTepuaia Mpu YBIAXHEHUH, a yCcao-
KOU — YMEHbIIIEHHEe 00beMa IMpHU BBICHIXaHUHU. YcaJKka U Ha0yxaHuWE MaTepuajoB Kojeo-
nercsa B mupokux npeaenax: ot 0,2-0,06 mm/m y rpanuta 10 30-100 MM/M y ApEBECHHBI.
MHoOroKkpaTHble YepeOBaHUsl yBIAKHEHUS W BBICBIXaHHS COMPOBOXKAAIOTCS MEHSIOIIH-
Mucs nehopMalusIMid U HAIPSDKEHUSIMUA BHYTPH MaTepuana. MHOTOKPAaTHO MOBTOPSSCH,
OHH BBI3BIBAIOT YCTAJIOCTHOE pa3pylIeHHE MaTepuara.

Pasmseuenue — ymeHbIIEHHE TPOYHOCTH MaTepuajia B BOJOHACHIIIICHHOM COCTOS-
HUH TI0 CPABHEHHIO C MIPOYHOCTHIO B BHICYIIEHHOM COCTOSTHUU. CHM)KEHHE MTPOYHOCTH Ma-
TEPUAJIOB MPHU MX YBIAXHEHUH OOYCIIOBJICHO JBYMS OCHOBHBIMH NMPUYUHAMU: PACKINHU-
BAIOIIUM JCHCTBUEM JIUIIONEH BObI, HAXOASIEHCS B MUKPOTpELIUEaX, U HaJTUYHEM B CO-
CTaBe Marepuajia pacTBOPSIOIIMXCS B BOJIE BellecTB. PazMsaryenue xapakTepusyercst Ko-
agpuyuenmom pazmacuerus, NPEACTABISIONIUM OTHOIIICHUE IPOYHOCTH MaTepuasa B BO-
JIOHACBIIIEHHOM COCTOSIHMH Ry,c K MPOUYHOCTH TOTO K€ MaTepuasia B BHICYLIIEHHOM JI0 TO-
CTOSIHHOM MacChl COCTOSIHUA Ryx:

— Ruac
Kpa3M - _R
cyx

JIJis HEKOTOpBIX MaTepuanoB KOI(PPUUIMEHT pa3MsryeHus sIBISIETCS HOPMHUPYEMOU
xapakTepuctukoil. Tak, cTeHOBble OJOKM M3 MPUPOJHOrO KaMHs (Tyda, M3BECTHSKA-
paKylleyHUKa U JAp.) pa3pelacTcsl W3roTaBlIMbIBaTh, €CIU KOIPPUIUEHT pa3MATYEHUs
KaMHs He Huxe 0,6, a N3roTOBJIEHUE OOJIMIIOBOYHBIX U3/I€IMN U3 TOPHBIX OPOJ JOIyCKa-
eTcst npu ko3 duiente pazmsardenus He menee 0,75.

Mopo3zocmotixocms — cIOCOOHOCTb HACBIIIIEHHOT'O BOJOW MaTepuaa BblJIEPKUBATh
MHOTOKPaTHO YE€pEeIyIOLIMECS LHKIbl 3aMOPaXUBAHMUS U OTTaUBaHUS B BOJE 1O HACTYII-
JIEHUS OITyCTUMOM CTETIEHH pa3pyILICHHUS.

JlormycTtuMasl CTENeHb Il pa3HbIX MAaTEpUajoB YCTAHOBJIEHA pa3Hasd. Tak, JUis 1e-
MEHTHBIX O€TOHOB JOMYCTUMOM CTENEHbIO Pa3pyLICHUs SBISETCS YMEHbBIICHHE MPOYHO-
cTu He Oosiee yeM Ha 5%, a ISl TOPOKHBIX OETOHOB, KPOME TOTO0 — YMEHBIIIEHUE MacChl
He Oosiee yem Ha 3%. {1 gauencThiXx OETOHOB CHUKEHUE MPOYHOCTHU JIOJKHO COCTaBISAThH
He Oozee 15%, a ymenbllieHne Macchl — He OoJiee 5%. Mopo30CTOMKOCTh KEpaMHUECKUX
MaTepHaJIOB BOOJBUIMHCTBE CIy4YaeB XapaKTEPHU3yeTCs] YUCIOM IIMKJIOB, BBI3BABIIMX I10-
ABJICHUE BUJUMBIX IIPU3HAKOB pa3pylLIeHUsl (TPEIINH, OKOJIOB pedep U yIrioB, MIETyLIEeHH-
us).

Pa3pynieHue MarepuasioB NpH 3aMOpPaKMBAHMM B BOJOHACBIIIEHHOM COCTOSIHUM
00yCJIOBIIEHO yBenu4YeHHeM o0beMa BoAbl (Ha 9,25%) mipu 3amep3anuu ee B mopax. B pe-
3yJbTaTE 3TOr0 HA CTEHKH OTKPBITHIX IOP, 3aNIOJHEHHBIX BOJOM, OKa3bIBAETCS JIABIICHHE,
pacTaruBaroniee ux. Ecin KanwuisipHas mopa TYNUKOBas, TO JaBIEHHUE, CO3/1aBaEMOE
JBJOM U NEpEJaBaeMOo€e Ha €lle HE 3aMep3ILIyI0 BOJY, MOXKET JOCTUIaTh TaKUX 3HAYCHMIA,
YTO CTEHKH MOPBI HE BBIJEPKUBAIOT U paspymatorca. Eciau kanuuisipHas nopa rpaHu4mT ¢
3aMKHYTOM, TO HE 3amep3lias elle BOJAA MPOJIaBIMBAETCS W3 HEE B MOJOCTh 3aMKHYTOM
nopel. IIpyu 3TOM JaBieHHWE HAa CTEHKM KANMWUISPHOW MOpPbI CHIIbHO yMeHbluaetcs. Ilpu
MHOTOKPAaTHOM 3aMOPaXMBAaHUU M OTTAUBAHUU KOJMYECTBO BOJABI B 3AMKHYTOM TOpE yBe-
JMYUBAETCS; pa3pyLIEeHUE MOP MPOU30UIET TOJIBKO TOI/A, KOIZla BEChb 00bEM 3aMKHYTOM
HOPBI OKAXKETCSI 3alI0JTHEHHBIM BOJIOM.



1.2. Tennogu3uueckue ceoiicmea

K Tennodusnyeckum CBOMCTBaM OTHOCSATCS: TEIJIOEMKOCTh, TEIJIOMPOBOAHOCTD,
OTHEYIOPHOCTH, )KaPOCTOUKOCTh, OTHECTOMKOCTh, TEPMUUECKasi 16(hOPMATUBHOCTD.

Tennoemkocms — CIOCOOHOCTh MaTepuaia HaKaruIMBaTh (AaKKyMYJIHWPOBAaTh) TEILIO
IIPY HArPEBaHUU U OTJIABATh €r0 MPU OCTHIBAHUU. TETIOEMKOCTh MAaTEPUAIOB BHIPAKAIOT
1160 MO Macce (KUAKOCTH, TBEPJIbIe MaTEPHAIIbl) WA MO0 00beMy (Ta3bl, BOASHOW Tap).
TemmoeMKOCTh XapakTepusyeTcs: Koagduyuenmom menioemkocmu, KOTOPbIA MOKa3bIBa-
€T, KaKO€ KOJMYECTBO TeIlJIa HEOOXOAUMO 3aTPATUTh JI TOr0, YTOOKI HArpeTh 1 Kr (TBep-
JIOTO WM KMAKOrO MaTepuana) mwid 1 m° (rasa miu BOASHOrO Hapa) Ha OJMH TPayc
Henbcus (KenbBuHa). B ¢Bsi3u ¢ 3TUM KO3 (HULIMEHT TETTIOEMKOCTH BbIpakaeTcst TU00 1o
macce, 1100 no obvemy:.

Koaddunment termnoemkoctu

Q k/bx Q x/x
o macce C,, = —— [ —=], mo o0beM Cy=—
M m At KFK]’ y V7 vat [M3K]’
rIe Q- KOJIMYECTBO TEIUIA, 3aTPAYCHHOrO Ha HarpeBaHue 1 Kr TBEPJOro HIIA

’KUJIKOTO BENIECTBA, WK 1 M rasa uimm mapa oT TeMneparypsl ty 10 TemnepaTypsl 1o

m, V - Macca Wik 00bEM HarpeBaeMoro BEIIECTBaA.

birarogaps TeMIII0€eMKOCTH TEMIIEpATypa B MOMELIECHUAX BCErAa U3MEHSIETCS
3HAUUTEIBHO MEJJIEHHEE, YeM CHApYXKH, YTO CIHOCOOCTBYET COXPAaHEHHIO Ha KaKoe-TO
BpeMsi MpPU PE3KUX CMEHAX TeMIIepaTypbl HAPY>KHOTO BO3JyXa KOM(OPTHOCTU BHYTpPU
IIOMEIIEHUH.

TennonposoOnocms — CIOCOOHOCTh MaTepHalla IPOIYCKaTh Yepe3 CBOIO
TOJILLLY TEIJIO OT OJHOM ITOBEPXHOCTH K APYIOM IPU PA3HOCTHU TEMIIEPATYP ITUX MOBEPX-
HOCTEH.

TennmonpoBoHOCTh XapakTepusyercs Kod3()PHUIMEHTOM TEeIIONpPOBOAHOCTH
), TOKa3bIBAIOIIMM KaKO€ KOJMYECTBO TEIUIA IPOXOMNT Yepe3 1 M? MOBEPXHOCTH MaTEPH-
ana ToamuHOM | M B TeyeHue | ¢ mpu pasHOCTH TEMIIEpATyp Ha MPOTHUBOIOJIOKHBIX IO-
BepxHocTsax 1°C (K).

=t [,
z(T1—T) F MK
rae Q — KOJIMYeCTBO TeIIa, MPOXOIAIIero yepe3 odpaser marepuai, JIx;

L — TonmmuHa o6pasna, M;

Z — BpeMs Iepeiauy Teria, C;

(t; — T, ) - pa3HOCTh TEMIIEpATyp Ha IPOTUBOMOJIOKHBIX TMTOBEPXHOCTIX 00-
pasna, °C (K);

F — miomazas MoBEpXHOCTH 00pasia, 4epe3 KOTOPYIO IepeaaeTces TEmIo, M2,

TennonpoBOIHOCTh MaTEPUATIOB 3aBUCHUT, TJIAaBHBIM 00pa3oM, OT UX IMOPHU-
CTOCTH. JTO OOYCIOBJIEHO TEM, YTO TEIUIONPOBOJAHOCTh TBEPABIX BEIIECTB HAMHOIO

_ Bt
OoJIbIIIe TEIIONPOBOIHOCTH Bo3ayxa (A= 0,023 — ), HaxoasIIerocs: B mopax. Eciu B mo-
pax Marepuaia HaxOJMUTCS Bjara, TO TEIJIONPOBOJHOCTh €ro YBEIMYMBAETCS B CBS3U C
BTt
TEM, YTO TETUIONPOBOIHOCTh BOABI (A = 0,58—K ) mpuMepHO B 25 pa3 0oJIbIlIe TEIUIONPO-
M

BOJAHOCTHU BO3JyXa.

TennonpoBOIHOCTE MAaTEPUATIOB YUUTHIBACTCSA MPU TEIIOTEXHUYECKHUX pac-
YyeTax OrpaKJAIIIUX KOHCTPYKLUMWA 3JaHUM pa3IMyHOrO Ha3HauyeHHsl (KWIbIX, oOIle-
CTBEHHBIX, aIMUHUCTPATUBHBIX, TPOMBIIUICHHBIX ).



Ozcneynopnocms — CBOMCTBO MaTepuasa BbIIEPKHBATh JIUTEIBHOE BO3JEH-
CTBHUE BBICOKUX TEMIIEPATYP, HE pa3Msryasich U He pacTpeckuBasch. [1o aToMy mokasarenu
CTPOUTEIbHBIE MaTEPUAIIBI MTOAPA3ACISAIOTCS HA TPU TPYIIIIBIL:

- nerkoruiaBkue ¢ t;;< 1350°C;

- Tyrormnaskue ¢ t;; = 1351-1580°C;

- orHeymnopHsie ¢ t;;>1580°C.

OrHeymopHOCTh SABJSETCS TIIABHOW JJIS TJIUH, TPUMEHSIEMBIX B MPOU3BOICTBE
KEpaMUYECKUX MATepHAIOB (CTEHOBBIX, OOJIMIIOBOYHBIX MU JIp.), @ TaKXKE MaTepHasoB,
MPUMEHSEMBIX ISl BHYTPEHHEH (PyTEpOBKH MPOMBITTUICHHBIX TICUCH.

Oznecmotikocms — CIOCOOHOCTh MaTepuana CONPOTUBIATHCA JAEUCTBUIO OT-
Hs1. [1o aTOMY MOKa3aTento CTpOUTEIbHBIE MaTepUaIbl MOAPA3ACIAIOTCS Ha TPYIIIIbL:

Ceopaemvle — Takue, KOTOpbIE NMPU JIEUCTBUM OTKPHITOTO HCTOYHHMKA OTHS
BOCIUTAMEHSIOTCS U MPOAOJIKAIOT TOPETh MOCie yAalleHus UCTOUYHUKa orHs. K HUM oTHO-
CUTCSI OOJBITMHCTBO OPraHMYECKUX MAaTepUaiOB: JPEBECUHA, OUTYM, MHOTHE MOJUMEPHI U
np. s 3auThl OT BO3TOPAHUS U MOBBIIMICHHUS] OTHECTOMKOCTH 3THX MaTEPHAIIOB MpUMe-
HSIIOT CHEIMATbHBIC KOHCTPYKTUBHBIC MEPbI, UCKITIOUAIOIINE MPSIMOE BO3JACHCTBUE HA HUX
OTHA (HampuMep, 3allUTa OTHECTOUKUMH TEIUIOM3OJSIMOHHBIMU MaTepualiaMiu) WIH HX
00pabaThIBAIOT CHICIIUATHHBIME BEIIECTBAMU — aHmunupenamu (ApeBecruHa, ImoJIuMepPhI).

Tpyonoceopaemvie — 3T0 MaTepuaibl, KOTOPbIE P ACHUCTBUU OTKPBITOIO MC-
TOYHHMKA OTHS TOJIBKO TJICIOT U 00yriuBaroTcs. K 3Toi rpymnmne oTHOCATCS OpraHOMHHE-
pajbHbIe MaTepualbl: achanrbTo0eTOH, apOOIUT, HEKOTOPBIE IJIACTMACCHI U JIP.

Heczopaemvle - marepuainbl, KOTOpbIE MPU JEHCTBUU OTKPHITOTO MCTOYHHKA
OTHS HE TOPSIT, HE TJICIOT U He 00yriuBaroTcs. K HUM OTHOCSTCS CBe HEOpraHMYEeCKUe Ma-
TepUayibl: OETOH, KepaMuKa, MPUPOJIHbIE KAMEHHbIE MaTepualbl, MeTAIIbl U Ap. OJHAKO
HEKOTOpbIE M3 HUX (Hampumep, OCTOH) MpHU HarpeBaHUU 10 Temneparypsl Bbine 600°C
HAYMHAIOT PACTPECKUBATHCS, a METAJUIBl — pa3msryatbes U aedopmuponath. [losTomy Ta-
K€ MaTEepPUAJIOB B PAJIC CIIy4aeB MPUXOUTCS 3aMEHTh 00J1€€ OTHECTOMKHUMU.

Kapocmortikocms XxapakTepu3yeT CIOCOOHOCTh MaTepuasa BbIACPKUBAThH Ye-
peAyIoIMecs] MUKIbl HATPEBAaHMS 10 BBICOKMX PabOYMX TeMIlepaTyp W OCTHIBAHUS [0
OOBIYHOM TeMIIepaTypbl, HE MpeTepIeBas MMpU 3TOM pa3pylieHus. Takue ycaoBHUS Xapak-
TEpHBI JJis1 GyTEPOBOK MPOMBIIUICHHBIX MEeUel MePUOAYECKOro AEHCTBUS (JJOMEHHBIE U
CTaJICIUIaBWIIbHBIE TI€YH, CTEKJIOBAPEHHBIE I1€YU U Jp.).

Temnepamypnoe pacuwiupenue xapakrepuszyercs KodpGUIMEHTOM JTUHEHHOro
tHMIIepaTypHoro pacmupenus: (KJITP), nmoka3piBaromuyM Ha KaKyl OTHOCUTENIbHYIO Be-
JUYMHBI U3MEHSIETCSl TUHEHHBIN pa3Mep oOpaslia IpU HarpeBaHUM (WS OCTHIBAHWUU) Ha
1°C:

le,—lgy 1

KoadduimenT nuHEMHOro TeMmepaTypHOrOo pPACIIMPEHs YYUTHIBAIOT MpHU
MPOCKTUPOBAHUM 3JIAHUM M COOPYKEHUU, OCOOCHHO MPOTSHKEHHBIX (JIOPOKHBIE MOKPbI-
THS1, IPOJIETHBIE CTPOCHUSI MOCTOB U T.I1.).

1.3. Mexanuyeckue CBOMCTBA
MexaHnuecKrne CBOMCTBA XapaKTEPHU3YIOT MOBEJCHUE MaTepHuaia MpUu pa3IuyHbIX
MEXaHW4YeCKuX Bo3jaeucTBUsIX. OHU mojpasiensioTcs Ha JaeopMaTHUBHBIE U TPOYHOCT-
HEBIE.



Jegpopmamuensvie ceoiicmea
JlebopmaTrBHBIE CBOMCTBA XapaKTEPU3YIOT CIIOCOOHOCTh Marepuaia u3Me-
HSATH CBOIO (pOpMY INpHU JEUCTBUHM HA HETO PA3IMYHBIX CHII: CHKATHs, PACTsHKCHHUS,
u3ruba u Ap. K HUM OTHOCSITCS: YNIPYTOCTh, MIIACTUYHOCTD, MOJI3YyYeCTh, peakcye-
MOCTb.
Ynpyeocmvio Ha3zpiBaeTcs CIOCOOHOCTh MaTepHialia MPH HATPY>KCHUHU H3MEHSTh
cBOIO (hopMy, a Mocje MPEKPaIICHUS TEUCTBUSI BHEITHUX CUJT — MOJHOCTBIO €€ BOCCTAHAB-

JIuBaTh. YHpyras aedopMaiius BeIpakaeTcsi OTHOCUTEILHON BEIMUYNHON
Al
gy = —
YT
rae Al — abconoTHOE yaIMHEHHE (YKOPOUCHHE) CTEPIKHS MPH PaACTSHKEHUH (CxKa-
THH);
lo — mepBOHAYaNTbHAS JJTMHA CTEPXKHS.

VYupyras negopmaius Bcerja npsiMo NporopiyaoHaIbHa I[GI/ICTBy}OH_ICMy HarpshKe-

Huto. [ uieasibHO OJTHOTO U TOTO YK€ yIPYToro Tejia COOTHOLICHUE g— = E sBiseTcs Be-
y
JMYMHOW MOCTOSTHHOM M HA3bIBAE€TCSI MOJIYJIEM YIIPYTOCTH.

IInacmuunocms — cIOCOOHOCTH TBEPJOIO Tela U3MEHATH CBOIO (POpMyY MpU Harpy-
YKEHUU, HE pa3pyllasich, U COXPAHATh MOJHOCTHIO WM YACTUYHO MPUOOPETEHHYIO (popMy
MOCJIE MPEKpalICHUs JEHCTBUU HATPY3KHU.

NneanbHO (MOYTH) IUTACTHUYHBIMHU SIBJISIIOTCS TJIWHSHOE TECTO, Pa3MSATYCHHBIN
HarpeBaHueM OUTYM, TUTACTMACCHI U [Ip.  BOJNBIIMHCTBO  CTPOUTENBHBIX MaTEpPHAIOB
SIBJISIFOTCSl YIPYTO-TIACTUYHBIMU.

[Tnactuueckue nedopmaruu, B TOM yucie U AehopManuul TEKy4ecTH (y MSTKHX
CTaJIeH) SBISIOTCS HEOOPATHMBIMH, MTPU KAXKIOM IMOCIETYIONEM HArpy>KCHHUH TMOSBIISIOT-
CS HOBBIE JI03bl IUJIACTUYECKUX JAepopmainuid, BEJIMYMHA KOTOPHIX OT HArpyXKeHUs K
HArpy>KeHHUI0 HaKaIlJIMBAeTCs. JTO CBSI3aHO C TE€M, YTO IUIacTHYecKas aedopmaius siBisi-
€TCs CJEJCTBUEM CBOCOOPA3HOTO «CKOJBXKEHUS» OJHUX CTPYKTYPHBIX OSJIEMEHTOB
(HampuMep, KPUCTAJUIOB) MO OTHOIICHUIO K JPYTUM WIM NEPErpynInupOBKON CTPYKTYp-
HBIX 2JIEMEHTOB MO/ JCHUCTBUEM HAIpPsOHKEHUM (Hampumep, MpoJaBIMBaHUE Tejsl eMEHT-
HOT'O KaMHs B O€TOHE U3 30HbI C OOJIBIIUM HAMPSYKEHUEM B 30HY C MEHBIIIUM).

DTO *e MPOUCXOAUT U MPH JUIUTETLHOM JEeHCTBUU Harpy3ku. JlepopmupoBanue ma-
Tepuaja B 3TOM CIIy4dae Ha3bIBAIOT 10/3)4UeCHblo.

Ilpounocme u Opyzue mexanuueckue ceoiicmea
lIpounocms XapakTepu3yeT CIIOCOOHOCTh MaTepuajia COMPOTUBIISITHCA Pa3pyLICHUIO
MO/, AEMCTBUEM BHYTPEHHUX HANPSIKEHHM, BBI3BAHHBIX JIEMCTBUEM BHEIIHUX cui. [Ipou-
HOCTH OLICHHUBAIOT IMPEIEIOM MPOYHOCTH, TO €CTh TAKOW BEIIMYMHON BHYTPEHHHUX HAIpsi-
YKEHUH, IPU KOTOPOU MaTeprall pa3pylIacTcs.
Pa3zpyiienre mpoucXOauT TOrjAa, Korjaa jaedopmaiudu pacTsHKeHUs maTepuana Jio-
CTUTHYT MPEACIbHON BEJTMYUHBI:

€mp = Eymp + €mn T €Enom,
r7e, €ynp Aehopmanus ynpyrocT;

— nedopManus MIaCTUYHOCTH;
Enoms — ACPOPMAIIHS TIOTI3YIECTH.



Jlebopmary ynpyrocTd M IIaCTUYHOCTH HA3bIBAIOT MTHOBEHHBIMU JeopMarius-
MH, TaK KaK OHM IPOSBISAIOTCA B MOMEHT Harpy»kKeHusi Marepuaia. B atoMm ciydae paspy-
LIEHWE MaTepUasia IPOUCXOAUT KOrJa

€np = Eynp T Emn

[Ipn pmuTensHOM AEWCTBUU HArpy3KH K MTHOBEHHBIM JehopMamusM J00aBIISIOTCS
nedopmanuu TeKkydectu. [loaTomMy npu JIUTEILHOM ACHCTBUM HArpy3Kd JOCTHKEHUE
npeaesbHON AedopManuy U paspylieHue mMaTepuaia MPOUCXOJIUT MPU MEHbBIINX Hamps-
KEHUSIX, YEM IIPU MTHOBEHHOM.

B 3aBucumoctu oT BHja JnedopmMariuu, BBHI3BAHHOW BHEIIHEH CHJIOHN, pa3iudaroT
MIPOYHOCTh MaTepHalia MPU CXKATUH, OCEBOM PACTSHKEHUU, U3THOE, Cpe3e U T.I1.

[Ipenen mpoyHocTH TP CKaTHH, Rcx, paBeH YacTHOMY OT JACJICHHS pa3pyliaroiien
cuibl, Ppap, Ha MEepBOHAYaIbHYIO (pacyeTHYIO) IJIOLAAb cedeHus, F,, HoOpMalbHOro K
JNEUCTBYIOLIEN HArPy3Ke:

Jyist onipeniesieHus: MPOYHOCTH MPU CXKATUW U3 MAaTEPUATIOB  M3TOTaBIMBAIOT 00pas3-
el B (popma KyOa (Jare Bcero) Wi muiauHapa. st kakmoro Bujga MaTepraia yCTaHOB-
JICHBI OTIpENIeIICHHBIE pa3Mephl 00pasroB. Tak, HapuUMep, MPOYHOCThL OETOHOB OIpee-
JISTI0 MCTIBITAHUEM 00pa3IoB-KyOOB ¢ pasmepom pedpa 70, 100, 150, 200 u 300 mm. O6-
pasiibl U3 MPUPOJIHOTO KaMHSI UMEIOT pa3mep pedpa unu quametpa munHapa 40-50 mm. B
HEKOTOPBIX CIy4asX MPOYHOCTh MPH CKATHH OMPEACIISIOT, UCIIBITHIBAS IEIbIC W3ICIUs
(KepaMUYEeCKUH U CUITMKATHBIN KUPITUY M KaMHH, ITyCTOTEJbIe OETOHHBIC CTCHOBBIC KAMHU
u Jp.

Tak kak CTpOUTENbHBIM MaTE€pHaIaM MPHUCYIIA HEKOTOPAsi HEOJHOPOAHOCTh CTPOE-
HUSl, JIJIS MCIIBITAaHUSI HA TIPOYHOCTh M3TOTABJIMBAIOT HECKOJIBKO 00pa3loB (Kak MpaBUiIOo
He MeHee 3). [IpoyHOCTh XapakTepusyercs CpeHUM IMpPEAesiOM MPOYHOCTH OTIEIbHBIX
o0pasiioB, BBIYUCISIEMAsi MO TpaBUjaM OOpabOTKU pPe3ybTaTOB, YCTAHOBJICHHBIM s
Ka)KJI0TO BUa MaTepuarna.

HcnbiTanue paspylieHuEM MPOBOISAT Ha TUIPABIMYECKUX Ipeccax, 00ecredynBaro-
IIMX PAaBHOMEPHOE HapacTaHHWE HArpy3KH YCWJIMs Ha oOpasell ¢ OINpeAesIeHHOM CKOpo-
cThi0. Tak, MpU HCHBITAHUA OETOHOB CKOPOCTh HApPACTaHHUS CXKUMAIONIMX HAMPSKEHUN
nomxHa cocTaBisTh (0,6+0,4) MIla/c. [Ipecc BbIOMpaIOT TaKOil MOIITHOCTH, YTOOBI OXKHUIA-
€MO€ 3HaYEHHE pa3pylIarolleii Harpy3ku HaXoAWIoch B nuanazone ot 20 10 80% mikasbl
CHUJIO- U3MEPUTETIS.

ITepen ucnbiTanue oOpasibl U3MEPSIOT, OMPEACISAIOT U NTOMEYAIOT Mapy OMOPHBIX
rpaHeil u, npu HEOOXOJUMOCTHU, B3BEIIUBAIOT (JJIs1 KOHTPOJISL cpe/iHel moTHoCcTH). O6pa-
3€I] yCTAaHABJIMBAIOT B IICHTPE HUKHEW OMOPHOM IJIUTHI Mpecca TakK, YTOObl €ro reOMeTpH-
YeCKasi OCh COBIAJIA C PABHOJECUCTBYIOIIEN CHKUMAKOLIETO yCunusd. JJist 3TOro UCIoab3yroT
pa3MeTKy Ha miuTte npecca. HarpyxeHue oOpasiia mpou3BOISAT B COOTBETCTBUU C WH-
CTPYKIIMEH IO SKCIUTyaTalliy THIPaBIMYECKOro IMpecca. 3a pa3pylliallee yCHIne Mpu-
HUMAIOT MaKCUMAJIbHYIO BEJIMYUHY, TIPU KOTOPOM MPOU30ILIO pa3pylieHrue oopasia. 1o
yCWJIME BBICBEUMBAETCS Ha JMCIUIEE, JIMOO PUKCUPYETCS] KOHTPOJIBHOU CTPENIKOW CHUIIOU3-
MEPUTEIIA.
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W3mepenHast mpoYHOCTh MPHU CXKATUU OJTHOTO U TOTO )K€ MaTepHuaya 3aBHCHUT OT pas-
Mepa oOpasia. ITo OOBSICHAETCS TEM, UTO MPHU CKaTUU 00pa3lia BOZHUKAET €ro Moneped-
HOE€ pacIHIMpeHUe, KOTOPOMY MPENATCTBYIOT CHUJIbl PEHHSI MEKy OMOPHBIMU TPaHsIMU 00-
paslia ¥ TUIMTaMu mpecca. DTU CUJIbl YACPKUBAIOT YacTu o0pasiia, Mpuiieraroiye K -
TaM, OT MOMEpPeYHoH AedhopMaIly, P TOM, YeM MEHBIIIE BEICOTAa 00pasiia, TeM OoJbIas
9acTh €ro 00beMa HaXOAUTCS O] BIUSHUEM CHJI TPEHUS U, TAKUM 00pa3oM, TeM OoJIbIiee
yCWJIHE Ha €IMHUILY €TO MOTEPEUYHOTO CEUCHUSI HEOOXOAMMO TPHIIOKHUTH, YTOOBI 00paserr
pa3pyIIAICS.

Bnusaue pazmepa o0pasiioB Ha U3MEPECHHYIO MMPOYHOCTh YUUTHIBAETCS TIEPEXOTHBI-
MU (MacimTabHbiMHU) Kodhduimentamu. Tak, 1y OETOHHBIX KyOOB YCTaHOBJICHBI CIIETY-
I01ME TIepeXOoAHbIe KOA(DPUITUEHTHI:

Pazmep pebpa, cm 7,07, 10,0, 15,0, 20,0, 30,0
[Tepexoansie kodddurmenter 0,85 0,95 1,0 1,05 1,10

[TpoYHOCTH KPYITHO3EPHUCTHIX MAaTepHAIOB (IIcOCHb, TPaBHil) ONMPEACISIOT pas-
JIABJIMBAHUEM B CTATHPHOM IHJIUHAPE BHYTPCHHUM THAMETPOM H BbIMOTOM 150 MM. B mm-
JVHJIP HACBINAIOT UCTIBITHIBAEMYIO TIPOOY MaTepHalia, BCTAaBIISIO B HETO CTAILHOW ITUJIHH-
npudeckuii myancoH u HarpyxkarT ycwimeMm 200 xkH. Ilocme storo mpoGienyro mpoOy
B3BEIIMBAIOT M MMPOCEUBAIOT Y€Pe3 CHTO, UMEIOIIEE pa3Mep OTBEPCTHS B 4 pa3a MEHBIIE
MUHUMAJIBHOTO pa3Mepa 3epeH B UCXOIHOM Mpooe. [TokazaTens qpoOUMOCTH BEI-
YUCJHAIOT Mo popMmyrie

m-—m-

Hp = x100,

r7ic m — Macca UCIBITAaHHOM TIPOOHI, T;
M1 — Macca ocTaTKa Ha CUTe, T.

Ilpeoen mpounocmu npu uzeube OMPENCIAIOT WCIBITAHUEM 00pa3IoB-0aIoUex,
OTHMPAOIIHNXCS IO KpasiM Ha JBe omopkl. HarpyskeHue mpoBois oqHON uitn AByMsiCrIaMu,
PWIOKECHHBIMA CUMMETPUYHO 10 OTHOIICHHUIO K omopaM. [Ipu ogHOTOYEHHOM Tarpyke-
HUM HW3THOAlolee YCHINE MPHUKIAIbIBACTCS B CEPEAMHE MpojeTa (PacCTOSHUS MEXITY
oropamu), a MpHU IBYXTOYEYHOM — B 1/3 oT paccrossams ot omop. [Ipeaen mpoyrocTy mpu
U3ru0e BHIYUCISIOT IO (hopMyJIaM:

_ 3Ppagpl

npu 0OHOMOYEUHOM NPUNLONCeHUU Yeunus R,z = o
_ Ppagpl

npuU O8YXMOYEUHOM NPULOACEHUU HAPY3KU Rys. = TR

rne Ppasp — pazpymaroniee ycunue, kH (xre);
| — paccrosiHre MexIy oropamu, M (CM);
b — mmpuHa cedenus Oanku B ceperHe mpoJieTa, M (CM);
h — BbIcOTa ceueHus Oalku B cepeiiHe IpoieTa, M (CM).
Koagpdpuyuenm roncmpyxkmuenozco rxauecmea (KKK) xapakrepusyer KoOH-
CTPYKTHBHYIO 3(pPeKkTUBHOCT MaTepuana. Ero BBIUMCISIOT JeeHueM MPOYHOCTH MaTe-
puana, Mlla, Ha ero OTHOCUTENBHYIO INIOTHOCT!

KKK = e
Pcp

YeMm mpouHee MaTepHall Mpu TOH K€ MIOTHOCTH, TeM OH 3¢ (EeKTUBHEE, TaK KaK HECYIIne
KOHCTPYKIMHU, U3TOTOBJICHHBIE W3 TAaKOI'O MaTepuaia, Mpu TOH ke acce OyayT o0sanaTh
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OompInieil Hecymiel CroCOOHOCTRIO0. UeM MEHBINE CPeHss MIOTHOCTh MPU TOH K€ Mpod-
HOCTH, TeM Jierde OyJeT KOHCTPYKIUSI TIPH TOH K€ Hecyllel CroCOOHOCTH. DTO 3HAYWT,
YTO YMEHBIIIACTCS €€ MaTEPHATIOEMKOCTh, CHUKAIOTCS HArPy3KU OT €€ COOCTBEHHOTO Beca

Ha (1)YHI[aMeHTLI 1 OCHOBaHHMHI.

Cxembli CTaHOAPTHLIX METOOOB OnNpegeneHus
MPOYHOCTHU NPU CXKATUN

| Pacaernas ﬁPnu
ep CTyiapT-
Obpaszen Sexa Sopuyas Marepuan HOO ofpanta, cu
10x 10x 10;
Beron 15% 15% 15;
Ky6 R= % Pactsop 2020 20
@ 7,07 7,00 7,07;
ST, Lol ot (228
s Moo s
Beron d=15; h=30
s | e ———
x
Tpupomiat | yp 5. 7. 10: 15
KAMCHY
a=]0; 15; 20
A P Berow h=40; 60; 80
Mpnama Rpp= 5 | == 1
Jpesecwna ‘ a=2; h=3
- . = |
Cocranu | ’ '
off P a=12; b=12,3;
] N G Kupria " ’
obpascu ¥ =5 h=14
a
Maxoswma 06- | S
PANLR-TIPHIMBL e 625
(—-
MT—; i% o i R=-§L Uewest | a=4; §=25 cu’
ucMeHTH a
TecHanome - [ S—
pacropa | |
|
[poBa wiebns m;m, | Kpynuui za-
(rpamus) » un- k| |Dp= — 100 | namumrrens d=15; h=15
NWHApE y 1 i BGerona
— |
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CxeMbl CTaHAAPTHLIX METOAOB OnpeaeneHus
NPOYHOCTYU NP U3rmbe N pacTAXeHun

o ! Pacvueriian I' Paswep craruapr-
Obpaseu Cxema memurranuit ‘ Popuyna , Marepuan | Horo o6pasiza, cu
Ueneimanue Ha usz2ub
Mpstana, 1 ;!l.leucm l i 16,
maType Be=aw [ 1
: | |
Kupnuy 126, 5«25
- 4
. Beron ’ 15% 15 15,
Mpuasa Rou= Pl } 4
PH T pR3 B " - T
ApesecHna l 2 30
Hcneimanue Ha pacmsxeHue
P I o P - B 51 5% 50,
N Ry al 10x 10< 80
Crepxens, d
pochmepxa, |/
npriMa d
4P d=];
P P P Rr'“,{,}? Cram, 1 =5; I>10d
|
|
|
nrwwp 2P { |
R”akz_u—ﬂ" I beton d=]s
|
| l |
! i |

Teepoocms - CIOCOOHOCTH MaTepuaiia COMPOTUBIATHCS MPOHUKHOBEHUIO B
HEro Jpyroro 0oyiee TBEpAOT0 MaTepuayia. TBepAOCTh IPEBECUHBI, METAIIIIOB, IJIACTMACC
U JIp. CTPOUTENIBHBIX MATEPHUAJIOB OMPEEISIOT, BAABINBAsS B HUX TBEP/AbIN IIAPUK WU
HAaKOHEYHUK (MHIEHTOP) B BUJIE€ KOHYCa WIM MUPAMUAbI MO JEHCTBUEM OIpEICIECHHON
CWIbl MJIM Ha OlpefelieHHylo TiyouHy. [lokazaTenem TBepAOCTH SIBISIETCS OTHOLLEHUE
BJIaBJIMBAIOIIIECH CUJIBI K TUIOMIAU OTIIEYaTKa.

Hcemupaemocms — crioCOOHOCTh MaTepuajia CONPOTUBISATHCS UCTHUPAIOIIUM
BO3JICUCTBUS (HAIpUMEpP, UCTUPAHUE TTOBEPXHOCTH JOPOKHBIX MOKPHITHH KOJIECAMHU aBTO-
TpaHcropTa u T.11.). OHa olIeHUBaeTCs MmoTepel Macchl oOpasia nmoj aeicTBueM abpa3uB-
HOTO MaTepuaya, OTHECEHHOH K Iuiomaan uctupanus. [Ipu 3ToM asis pa3HbIX MaTEepUaIOB
YCTaHOBJICHBI ONPEEICHHBIA BUJI a0Opa3sUBHOTO MaTepHalia U MPOJIOJKUTETLHOCTh UCTH-
paHusl.

H3znococmouikocms — CHOCOOHOCTh MaTepuaja COMPOTHUBIATHCS OJIHOBpE-
MEHHOMY BO3JICHCTBUIO UCTUPAHUS U YJApOB. DTO CBOHNCTBO OCOOCHHO BAXKHO I OETO-
HOB, IPUMEHSIEMBIX B MOKPBITUSAX JOPOT, TPOTYapOB, MOJaX MOJIOB IIEXOB, B KOTOPBIX HC-
MOJIb3YETCA BHYTPULIEXOBOU KOJIECHBIN TPAHCIIOPT.

2.4. XuMH4ecKHe CBOMCTBA
KucioTocToOMKOCTE, MIET0UYECTOMKOCTh, COIIECTOMKOCTD.
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2. MATEPHUAJIBI U U3JIEJINA U3 ITPUPOJHOI'O KAMHS

B cTpouTenbcTBe NpupoAHbIE KAMEHHBIE MaTepraibl IPUMEHSIOTCS:

- B Ka4eCTBE MAaTepHUAJIOB JUIsl MOMy4YeHUs: moiydadbpukaToB (1ebeHb, rpa-
BUH, MECOK, IIMHA U JIp.) WJIN CTPOUTEIbHBIX U3JETUIl (CTPOUTENbHBIN KaMeHb, OJIOKH,
IUTUTHI U T.1L.);

- B KQ4eCTBE CHIPbhsI JJIs MOTYUYCHHSI UICKYCCTBEHHBIX CTPOUTEIbHBIX MaTEPH-
aJioB (BSOKYIIUX, KEPAMHUKH, CTEKIIA U JIp.).

l'opnoti nopoooul Ha3bIBaeTCS NPUPOAHBIM MHHEpAJbHBI MaTepuan Oojee
WJIA MEHEe OIPE/ICTICHHOT'O COCTaBa U CTPOCHHUSI, IBIISIOIMIUNACS TPOAYKTOM T'€0JIOTHUECKUX
IPOLIECCOB U 00pa3yIOIINii B 3eMHOM KOpe CaMOCTOSITENIbHbBIE Tea.

["opHBIE MOPOIBI COCTOST U3 MUHEPAJIOB.

Munepanom Ha3bpIBalOT MPUPOJAHOE XMMUUECKOE COEAMHEHUE OIPEAEICHHOIO
XUMHUYECKOIO COCTaBa M CTPOEHHUs, 00JaJarollee BIOJHE OMNPEICICHHBIMH (DU3HKO-
MEXaHUYECKUMHU U XUMUYECKIMH CBOMCTBAMHU.

CBoiicTBa TOPHBIX MOPOJ 3aBUCIT OT CBOMCTB M KOJMYECTBEHHOTO COJepXkKa-
HUSI BXOJSIIUX B UX cocTaB. MUHepasbl, KOTOPbIE B MaKCHMaJIbHON Mepe OMpPEeeNsiioT
CBOMCTBA TOPHOM MOPOIBI (WM ONPEAETICHHON TPYIIBI TOPO/) HA3BIBAIOTCS 1OPO0006pa-
3YIOUUMU.

B 3aBHCHMOCTH OT KOJHYECTBA MOPO000PA3YIONIUX MUHEPATIOB TOPHBIE TO-
POJibl OBIBAIOT MOHOMUHEPATBHBIMHU (COAEPIKAIIUE OJUH TOPOA00OPA3yIOIINI MUHEPAT) U
MOJIMMUHEPAJILHBIMU (COCTOSIIINE U3 IBYX U O0JIee Mopo1000pa3yIoluX MUHEPAIIOB).

B 3aBucuMocTu oT yciaoBuil 00pa3zoBaHus MOPOIBI JEAT HA TP KIlacca:
- MAarMaTU4eCKHUe;

- 0CaJI0YHBIC;

- MeTamMoppuIeCcKue.

2.1. MarmaTu4yeckue ropHbie nNopoabl
Maemamuueckue 2opuvie nopoost 00pa30BAKCH B Pe3yIbTaTe OCTHIBAHUS PACILIAB-
JIECHHOW Marmsl, POHUKILIEW U3 MAaHTUU B 3€MHYIO KOPY WIM Ha €€ IIOBEPXHOCTh. B 3aBu-
CUMOCTH OT TOTO, B KaKHUX YCIIOBHSAX IPOUCXOJMUIIO OCTHIBAHWE MarMbl, 00pa3oBaBIIeecs
MarmMaTU4ecKue MOpOobl MOAPA3ACIAIOTCS HA 21)yOuHHble, 00pPa30BaBIINECS MPU MEJJICH-
HOM OCTBIBAaHMM MarMbl BHYTPH 3€MHOM KOpPBI (TPaHUTHI, CUEHUTHI, TUOPUTHI, TaO0Opo U
Ip.), UsIUGUIUECs MACCUBHble , OOPA30BaBIIMECS MPU OCTHIBAHUU MarMbl JIMOO BOJIHM3U K
IOBEPXHOCTH, JIMOO Ha MOBEPXHOCTH (rabda3bl, 0a3anbThl, MOPOHUPHI U Jp.), H 0010MOU-
Hble (8ynKaHuveckue),00pa30BaBIIMECS TIPU U3BEPKEHUU MarMbl B aTMocdepy (phIXIibie:
BYJIKAHWYECKUN TIETeN, MeCOK, eM3a; [IEMEHTHPOBAHHEIE: BYyJIKaHUYECKUU Ty, TydoBas
JaBa).
OCHOBHBIMH TIOPOJAO0OPA3YIOMIMMH MHUHEpPAIIAMH MarMaTHYECKHX TOPHBIX
TIOPOJI SIBJISIFOSATC KBAPII, ITOJIEBBIC MITIATHI, CITIOJIBI, )KEJIE3UCTO-MarHe3uaabHbIC.
Ksapy — xpuctamnnueckas ¢popma SiO,, obmamaromnias BHICOKOW MPOYHOCTHIO
Ha cxatue (2000 MIIa) u npoyHocThio Ha pactsbkeHue (o 100 MIla). Jlna Hero xapax-
TE€pHa OYEHb BBICOKAsi TBEPAOCTH (110 miKkase Mooca -7), KHCIOTOCTOMKOCTh (PacTBOPSAETCS
TOJIBKO B IJIABUKOBOM Kuciote). C menoyaMu mpu OOBIUHBIX TEMIIEPATypax B PEaKIUIO HE
BCTYTAET, a CBS3BIBAETCSI C HUMH TOJILKO MPU MOBBIIMIEHHBIX T€ TEMIEpaTypax. XapakTep-
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HOW OCOOEHHOCTHIO KBapIla SIBIISIETCA €r0 aHOMAJIbHOE PACHIUPEHHE NPHU HAarpEBaHUH JI0
TemriepaTypbl 575°C, B CBsI3U C 4e€M MOPOJIbI, COAEpIKAIIUE KBApIl B OOJBIINX KOJIUYe-
CTBax, SIBJISIOTCS HEXKAPOCTOMKUMH.

Ilonesvie winamsi — 3T0 ATIOMOCWIMKATHI IIETIOYHBIX U MIEIIOYHO3EMETbHBIX
metamuioB R20:AlO3 ¢ nSIO. Onu Oosblle BCeX APYTHMX MHUHEPAJIOB PAaCIPOCTPAHEHBI B
npupoje. B MarmaTu4eckux mopoaax Ha UX JOJI0 MPUXoauTcs okono 70% oOriei Macchl.
['maBHBIME PA3HOBHUIHOCTSIMU TIOJICBBIX IIIITATOB SBJISTIOTCS OPIMOKAA3 U NAAUOKIA3.

Opmoxnaz (npsmoppackanviearowuiicst) — KoOx:Alp03:6S10,. SBnsercs mo-
P01000pa3yOMKUM MHUHEPATIOM KUCIBIX M CPETHUX MarMaTHYECKUX MOPOI.

Inazuoxnas (kocopackanvigrowuiicsy) — 00pa3yeT psij OT aabOuTa &

Na0::Al,03::6S10, 1o anoptura CaO::Al,03::2S10x.

XapakTepHOW OCOOCHHOCTBHIO IMOJICBBIX INMATOB SIBJISICTCS UX OTHOCHUTEIBHO
HEBBICOKAsi CTOMKOCTh MPOTHUB BBIBETPUBAHUS MO JEHCTBUEM KHCIIOT, PACTBOPECHHBIX B
atmocdepe. [IpumepoM Takoro BBIBETPUBAHUE MOXKET CIYKUTh PEAKIMs PA3IOKEHUS
AHOPTUTA IOJI ICUCTBUEM CEPHOM KHUCIIOTHI:

Na,O::Al,05::6510, + H,SO,4 + (p +2) H,O — Al,03:2S10,:2H,0 + Nay, SO, +
+4Si10,:p H,0O

B pesynbrate paznoxkenus oOpasyrorcs kKaomwHHAT (AlpO5:2S10,::2H,0),
cynbsgar Hatpus (Naz SO4) u kpemuekuciora (4Si02:p H20).

DTy peakiurio Ha3bIBAIOT PEAKIINEH KaoIuHU3AYULL.

B epynny cnroo Bxonar myckosum (MOYTH OECIBETHBIN) U Ouomum (TEMHOTO
nBera). [[ns o1 XapakTepHO OTCYTCTBHE CITAMHOCTH, OJjarojapsi 4eMy OHU MOTYT OBITh
pacuieruieHbl Ha TOHYalIIne IacTUHKU. [103ToMy CIt0/1bl TOHMXKAIOT MPOYHOCTD MOPOJI U
CTOMKOCTb MX MPOTUB BHIBETPUBAHMUSI.

Kenezucmo-mazHesuanvuvle MUHEpANbl, HA3bIBAEMbIC €IIE MEMHOOKPAULU-
sarowuMu: OJIVBHUH, TUPOKCEHBI, aM(puOoibl 1 np. [I1st HUX XapaKTepHbI TeMHAasl OKpacka
B pa3NUYHbBIC IIBETA, BHICOKAS IPOYHOCTH M BA3KOCTh. B OCHOBHOM Oyiaroiapsi 5TMM MHUHE-
pasiam mopoJibl UMEIOT CaMyIo Pa3HOOOPa3HYIO0 OKPACKY.

I'nyounnsie zopusie nopoost 0Opa3oBaAIUCh B Pe3yJbTaTe MEICHHOTO OCTHIBAHUS
MarMbl NpU OAHOBPEMEHHOM JCHCTBMM OIPOMHBIX JABJICHUN.ODTO NPEAONPENEIUIO HUX
BBICOKYIO TIOTHOCTh M BBIPAKCHHOE KPHUCTAUTMYECKoe cTpoeHue. K BakHEWIUM Tiy-
OMHHBIM MTOPOJIaM OTHOCATCSI TPAHUTBI, CHEHUTBI, TUOPUTHI, TaOOPO.

I'panumst cocToAT B OCHOBHOM M3 MMOJEBbIX mmaToB (60-65%), kBapia (25-
30%) u cironabl (5-0%). OHM UMEIOT BBICOKYIO MPOYHOCTH mpH cxkatuu (120-250 MITa),
MOPO30CTOMKOCTh, Majioe€ BojAoMOrIomenre. HegoctaTkoM rpaHUTOB ABIISIETCS UX HU3Kas
XKapPOCTOMKOCTh, 00YCIOBJICHHAs! OOJBIIUM CoZiepKaHueM KBapua. B cBs3u ¢ pazHoobOpas-
HOM OKpacKOW MOJEBBIX MIMATOB U MPUCYTCTBUEM TEMHOOKPAIIICHHBIX MUHEPAJIOB IPaHU-
Thl UIMEIOT PAa3HOOOpa3ue MpeodIa aronuX MBETOB: OHU OBIBAIOT O€Tbie, Cepbhie, JKEIThIC,
PO30BBIE U JpP. C BKIIOYCHHUSIMH, OTIMYAIOIIMMUCS TI0 IBETY OT OCHOBHOTO I[BETa. JTO
PHUIaeT UM XOPOIIHE EKOPATUBHBIE Ka4eCTRA.

['paHUTHI IPUMEHSIOT JJISI U3TOTOBJICHUS TUTHT M KaMHEH ISl OOJUITOBKH 110-
KOJICH 3/TaHW, TUAPOTEXHUIECKUX COOPYKEHHM (HabepeKHbIe, MpUYaIbHbIC TTUPCHI, OTIO0-
PBI MOCTOB) YCTPOWCTBO TIOJIOB B OOIIECTBEHHBIX 3/IaHUSX, JIJISI TIPUTOTOBIICHUS MICOHS H
T.II.

Cuenumpl COCTOSAT B OCHOBHOM U3 MoJieBbIX mmatoB (80-90%) u okpanivBaroimmx
muHepanoB. [lo cBouM (PU3NKO-MEXaHUYECKUM TOKAa3aTeNsiM OHU OJU3KU K rpaHuTaMm, B
CBSI3M C UEM UMEIOT T€ K€ 00JIaCTH IPUMEHEHUSI.
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Jluopumer Onarofaps MENTKOKPUCTAUIMYECKOMY CTPOEHHUIO 00JI1alal0T BBICOKOU
npouHocThio Tipu cxkatuu (180-240 MIla). [TpumMeHstoT ux B KauecTBe OYTOBOrO KaMmHS,
ieOHs.

TI'ab66po coctout u3 nonesoro mrara (okoso 50%) u nupokcena. [lopoga TeMHoro
1o yepHoro 1Bera. O0manaeT BBHICOKOM BSI3KOCTHIO M MOJUPYyeMOCThi0. [IpouHoCTh mpu
cxkatun 200-300 MIla. PazHoBHIHOCTE TaOOpO — Ma0pOAOPUT — 00JIATAET YHUKATHHOU
CIIOCOOHOCTHIO — B MOJMPOBAHHOM BHUJI€ UPUAMPOBATH COJTHEUYHBIM CBET, TO €CTh pa3ia-
raTb €ro Ha OTAEJbHbIE LBETa. ['ab0po M 71a0pOAOPUTHI NPUMEHSIOT KaK OOJIMIIOBOYHBIE
MaTepuabl.

H3znusewiueca nopoovr 00pazoBaIuCh MPU BBIXOAE PACIUIABICHHOW Marmbl OJIM3KO
MOBEPXHOCTH M Ha MTOBEPXHOCThH 3€MHOU KOPBI, IUOO MPHU €€ U3BEPKEHUU U3 BYJIKaHOB. B
3aBUCUMOCTH OT 3TOT'O OHU OBIBAIOT MACCUBHBIMU (CKAJIbHBIMM ) UJIU 0OJIOMOYHBIMU

[Ipu ocThiBaHMU MarMbl BOJM3H K MOBEPXHOCTU 3€MHOM KOpbI 00pa3zyroTcs nopgu-
pBI — OecKBaplIeBbie U KBapIIeBble. XapaKTepHOM 0COOEHHOCTHIO CTPOEHUsI TOPHUPOB SIB-
JISIIOTCS BKpAIJIEHHBIE KPYTUHKHA KPUCTAIIOB MOJIEBBIX IITIATOB UM KBapIia M MEJIKOKPH-
CTaJUIMYECKON Macce MOpPO/bl.

[Ipyn wW3BepKeHHM MarMbl Ha TOBEPXHOCTh 3€MHOW KOPBI OOpa3yrOTCS MacCHB-
HbIe(CKaJIbHbIE) MOPOJIbl MPEUMYIIECTBEHHO MEIKOKPUCTAUIMYECKOTO, CKPBITOKPUCTAII-
JUYECKOr0 WUJIM JaXe CTEKJIOBUJIHOTO CTPOEHHUA. B CBSI3M ¢ MEHBIIUM JaBICHUEM, JIEH-
CTBOBABIIUM Ha MarMy JI0 €€ OCThIBAHHUSI, 3TH MOPOJIbI UMEIOT OOJIBIIYIO OPUCTOCTh, YEM
riyouHHble. K BaxkHeHIUM mopojam 3TOW Tpymibl OTHOCATCS 0a3anbT, 1uadas, aHle3u-
ThI, @ TAK)KE TPAXUThI U JINTTIAPUTHI.

basanemer — ananoru rabOopo — MOPOJIbl UEPHOTO I[BETA, OUYEHb IUIOTHBIE, CKPBITO-
KPUCTAJTMYECKOTO M TOHKO3EpPHHUCTOTO cTpoeHus. IlimotHocths 6azanbroB 2750-3000
kr/m3, mpogrocTs — o1 100 1o 500 MIla. IlpuMeHsIOTCS B KadecTBe OyTOBOrO KaMHS,
meOHst i OeTOHroB, OpycuaTku. M3 6a3anbTOBBIX pacIjiaBOB MOJIY4YalOT MUHEPAIbHOE
BOJIOKHO M IITYYHbIE U3/EIUS (IOPOKHBIA KAMEHb ).

Anoezumul- aHANIOTM JUOPUTOB. DTO MOPOJA CEPOTO HIIM JKEITO-CEPOro LBETA C
noppupoBoil cTpykTypoil. OCHOBHAsE Macca MOPOJbI UMEET CKPBITOKPUCTATIMYECKOE
CTpOEHHE, MPOYHOCTh B cpeaHeM okoso 200 MlIla. Ilo xumuueckomy cocTaBy OHH KHC-
JIbI€, B CBSI3U C UEM WX MPUMEHSIOT JJIsI KUCIOTOCTOMKUX OOJMIIOBOK, 4 TAKKE B KAU€CTBE
3aMOJHUTENEH U HAIlOJTHUTENIEH B KUCIOTOYTIOPHBIX OETOHAX.

Tpaxumsl — aHANOTU CHUEHHUTOB, HO Oojee mopuctsie. [[poyHOCTh U CKATUU HX
oTHOcUTeIIbHO HeBenmuka — 60-70 MIla. OHm Tak ke, KaK aHAC3UTHI, SIBIISSA.FOTCS KUCIBIMU
nopoaamu. [IpuMeHstoTcst B KauecTBe HIEOHS B OOBIYHBIX U KHCIOTOYIOPHBIX O€TOHAaX U
BU/JIE CTPOUTEIHHOTO KaMHSI.

Jlunapumsl — KUCIBIE TOPOABI, SIBISIONIMECS aHAJIOTaMH TPAHUTOB, MTPUMEHSIOTCS
TaK K€ KaK ¥ TPAXUTHIL.

[Ipu u3Bep>)keHUH MarmMbl U3 BYJIKAHOB OCTBIBAHHE €€ MPOUCXOJHUT OYEHBb OBICTPO.
BcenencTBre pe3koro nepernaja AaBiI€HUS COJEp)Kalllhecs B HEMl ra3o00pa3Hble BellleCTBa
BCITyUMBAIOT €€, B PE3yJbTaTe Yero 00pa3yroTcs MOPHUCTBIE 8)IKaHuueckue mopoanl. Ux
HA3bIBAIOT TAK)XKE OOJIOMOUYHBIMU B CBSI3M C TEM, YTO B MOMEHT M3BEPKEHUS IPOOUTCS Ha
MEJIKME WU KPYMHBIE YaCTHUIIbI, KOTOPBIE U OCTHIBAIOT, & 3aT€M OCEAal0T Ha MOBEPXHOCTHU
3emiid. Co BpeMEHEM PbIXJIble OOJOMKH YIUIOTHSIOTCS M LEMEHTUPYIOTCS MO0 MPUPO/I-
HBIMU IIEMEHTaMH (BYJKAaHUYECKHUM IETUIOM, TIMHUCTBIMU U JIP. BEIIECTBaMu), TUOO pac-
IUTABJICHHOW MarMoM Mpu MOCJENyIoNMX u3BepxkeHusx. K ByJkaHMYecKUM MOpoaaM OT-
HOCSITCS: ByJIKAHUYECKUU TIETIEe, MECOK, em3a, Ty(Psl U TyQoBbI€ JTaBHbI.
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2.2. OcaiouHbIe TOPHbIE MOPO/IbI

OcanouHble TOpHE MOPOBI 0OPA30BAIUCH U3 MPOJYKTOB BHIBETPUBAHUS MarmaTH-
YECKUX M METaMOP(HUUYECKUX MOPOJ, a TaKkKe OTIOKEHUS OCTATKOB PACTUTENBHBIX U KH-
BOTHBIX OPTaHU3MOB. B CBsI3U C 3TUM Ocajl0uHbIE MOPOJIbI MOAPA3ACIAIOTCS HAa TPU OC-
HOBHBIC TPYIIIBI: MEXaHUYECKUE OTIIOKEHUSI, XMMHUYECKUE OCAJKU U OpraHOoTeHHbIe (Ono-
XUMUYECKUE) OTIIOHKEHUS.

Mexanuueckue (0610mouHble) TOPOJBI 0OPA30BATUCH B PE3yIbTATE MEXaHUIECKOTO
pa3pylIeHUs] MAaCCUBHBIX MOPOJI MO/ ACHUCTBUEM CMEH TEMIEPATYPhl OKPYKAIOIIEH Cpeibl
¥ COBMECTHOIO JICUCTBUS BJIaru U Mopo3a. Tak 00pa3oBaiuch phIXJible MOPObI (IIIeOEHb,
IpaBHii, rajbKka, mecok) K ToHKoAuCIepCHBIM 00JIOMOYHBIM MTOPOJaM OTHOCSTCS M TJINHEI,
00pa3oBaBIIUECS TIPU XUMUUYECKOM Pa3iioKEHUHU TMOJIEBOIITATHBIX Topo. [Ipu nmemenTa-
UM PBIXJIBIX O0JOMKOM (TecKa, IIeOHs, TpaBus) NPUPOIHBIMU IIEMEHTaMH (IIpeuMylIe-
CTBEHHO KaJbIIUTOM, KPEMHE3EMOM, TJIMHOM, TUIICOM) 00pa30BaIUCh IIEMEHTUPOBAHHbBIC
0CaJIOYHbIE TTOPOIbI (MeCYaHUKU, OPEKYNH, KOHTJIOMEPATHI).

Xumuueckue ocaoxu NPEACTABISAIOT COOON OTIIOKEHUS coJiel, 00pa30BaBIIMXCS MTPU
XUMHUYECKOM BBIBETPUBAHUU MarMaTudecKux mopoji. OHU B OCHOBHOM TPEJICUABIICHBI OT-
JIO)KEHUSMH KaJbIIUTa, TUTICA, MATHE3UTA, JIOJIOMHUTA.

Opeanozennvle nopoosvl 00pa3oBAINCh B Pe3yJIbTaTe€ HAKOIUICHUS M LEMEHTAINH
(kak TIpaBWIIO, OYEHBb CJIa00I) CKEIIETOB PAaCTUTEIHHBIX M JKUBOTHBIX OpraHu3MoB. Ha
paHHEW cTaauu HBOJIONMHU >KUBOTHOTO MHpPa CKEIETOOOpayIOIUM COEJUHEHHEM ObLI
kpemHeseM. [1loaTomy u mopojbl, 00pa3oBaBIIKECs B 3TOT MEPUOJ, UMEIOT KPEMHE3EMU-
CTBIM COCTaB (IMATOMMTHI, TPETIEIIbI, ONIOKK). B mocieayromeM nepuo/ie u 10 HaCTOSIIETO
BPEMEHU CKEJIETOOOPa3yoUIUM BEIIECTBOM sBIIsieTcsl kKapOoHaT Kaibiuu. [lopoasl, oOpa-
30BaBIIMECS U3 OCTATKOB OPTraHMU3MOB 3TOTO MEPUO/Ia, UMEIOT KapOOHATHBIN cocTaB (Me,
U3BECTHIK-PaKyIICUHHUK).

Ilopoooobpasyowue munepansvt 0cadouHbix NOPOO

Puixnvie o610mMounble IOPOABI COCTOSIT U3 MUHEPAJIOB, BOJSIIUII B CICTAaB UCXO]I-
HBIX TOPHBIX TTOPOI.

BaxueimyMu mopomoo0pa3yomuMu MUHEpaTaMi OCaI0YHBIX TTOPOJ  SBIISFOTCS
KBapll, onaJl, XaJleI0H, KapOOHAThI, CyIb(aThl, NIMHUCTHIE MUHEPAJIBI.

Keapy vmMeer nubo marmaTH4ecKoe MPOUCXOXKIEHUE, JTUO00 00pa3oBa HEmocpe-
CTBEHHO M3 PacTBOpPA WJIHM B PE3yJbTaTe KPUCTALIN3AMNK aMOP(PHBIX Pa3HOBUIHOCTEH .
MarmaTudeckuii KBapIl MpeCTaBiICH KBapIIEBBIMU MTECKaMHU M TICCYaHUKaMU, a TIEPEKPH-
CTAJUTM30BAHHBIA KPEMHE3EM BBITIOJIHSAET POJIb IEMEHTHUPYIOIIET0 BEUIECTBA B ITECYaHUKAX
U IPYTUX [IEMEHTUPOBAHHBIX TOPOAAX.

Onan (SiO2::nH0) — amopdHBII KpeMHE3eM, 001aIa0IIMI aKTHBHOCTBIO TIPU B3a-
VMO/JICVCTBHUU C LIEJTOYaMHU.

Xanyeoon (Si103) o0pazyeTcs B pe3yJibTaTe KpUCTAUIA3AI[UHU OIIajia.

[IpucyTcTBHe onana U XaJleJoHa B 3aMOTHUTENSIX OeToHa (1me0He, rpaBuH, IMECKE)
HEXKeJaTeIbHO, TaKk Kak mpu B3aumoaeictBuu ¢ Ca(OH), nmeMeHTHOTO KaMHS 00pa3yroT
COCIMHCHHUSI C YBEIIMUECHUEM 00BhEMa, YTO BBI3BIBACT pa3pyIICHHE OCTOHOB, KCIUTYaTHPY-
€MBIX BO BJIQXKHOM Cpee.

I'pynna xapbonamog npeacTaBiIcHa B OCHOBHOM KaJIbIIUTOM, MarHe3UTOM U J0JIO-
MHUTOM.

Kanvyum (CaCQO3) — MuHepai 0es1oro mBeTa Wid OeClBETHBIH, MOKET OBbITh OKpa-
IIeH MPUMECSIMH B pa3iIMYHbIC 1BETA. SIBIsETCS MOPOAOOPA3YIONIUM MUHEPAIOM M3BECT-
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HSKOB, Mena, mepreneil.OH oueHb OypHO B3aMMOJIEHCTBYET C pa30aBICHHOW COJITHOU
KHCJIOTOM, BBIAEISS YTIIEKUCIBIN ras:

CaCOs + 2HCI — CaCl, +

[Tpu narpeBanuu no temmneparyp 800-900 °C kBapil AMCCOUUPYET C BBIICICHUEM
YTIIEKHUCIIOTO Ta3a:

CaCO3 — CaO + CO21

DTa 0COOCHHOCTH KaJbIIUTA JICKHUT B OCHOBE TOJYYCHHS U3BECTH, TTOPTIAHAIICMEH-
Ta ¥ HEKOTOPBIX JPYTUX MHUHEPATBHBIX BSDKYIITUX BEIIECCTB.

Maenezum (MgCOs3) — GecliBETHBIN MJIM CJIETKa OKpaIlleHbl MUHEpas. SIBisercs mo-
POI000pa3yOMIMM MHHEPAIOM TIOPOJBI C TaKuM e Ha3BaHuueM.lIpu HarpeBaHum a0
temneparypbl 650-750°C oH, Tak ke KaK U KaJbIIUT, pa3jiaracTcs, 00pa3ys KayCTHUECKUN
MarHe3ur:

MgCO3—MgO + CO21

[Tpu 3atBOpennu MgO pacTBopaMu MarHUEBBIX COJICH COJITHOW WM CEPHON KHCIIOT
MOJIy4alOT MarHe3uajbHbIe BSKYILIME BEIIECTBA, MPUOOpPETAIONIUE MOCE 3aTBEpPACBAHUS
BBICOKYIO POYHOCTh, COOCTABUMYIO C TPOYHOCTHIO 3aTBEPACBIIET0 NOPTIAHAEMEHTA.

HHonomum (MgCOs3:: CaCOs3) — OeCHBETHBIH WM ClIeTKa OKPAIICHHBIM MHHEpaUl.
ABnsercs mopo000pa3yOIUM MUHEPAIOM MOPOABl ¢ TaKUM ke HazBaHueM.lIpu Harpe-
BaHuU A0 Temnepatrypsl 650-750°C yacTuyHO pasziaraercs, 00pasys KayCTUYECKHUM J0JI0-
MUT:

MgCOgiﬁfﬁ?‘ CaCO3 — Mgofﬁ? CaCOs3 + COzT

Tak e Kak U KayCTHUECKHH MAarHe3WT, 000X KEHHBIM TOJIOMUT TP 3aTBOPCHUH
pacTBOpaMHU COJIEW COJSHOM M CEPHOM KHCIJIOT TBEPAEET, JOCTUTAsT BHICOKOW MPOYHOCTH,
HO MeHbIrer, yem MQO. Ilpu narpeBanuu no temmeparypsl 900-1000°C moamuT mosHO-
CTBIO JIEKApPOOHU3UPYETCA:

MgCOs:: CaCO3 — MgO+:: CaO +2C0O27

Orta peaxius JeKUT B OCHOBE MOJIYUYEHUSI MarH3UaabHON U I0JIOMUTOBOM U3BECTH.

['pynna enunucmouix mMunepanog NMpeCcTaBieHa BOJHBIMU aTIOMOCUIMKATaMU C 00-
meit popmynont Al,O3::nSi102:mMH20. I'MUHUCTBIE MUHEPAIBl CIaraloT TJIMHBI U MOTYT
BXOJUTh B COCTaB JIPYTMX OCAJOYHBIX MOPOJ: MECYAHUKOB, CYINIMHKOB U Ap. K BaxkHen-
MM MHUHEPAJIaM 3TOW FPYIIbI OTHOCATCS KAOJIUHUT, MOHTMOPUJUIOHHUT, TUAPOCITIOIBI.

Kaonunum (Aly03::2S510,::2H,0) — munepan 6es1oro npera. OHO Opa3oBajcs B BHJIE
TOHKHUX CJIOUCTHIX Yactuil. [Ipu HarpeBanuu no temneparypsl Boime 450-500°C kaonuaut
JerupaTupyercs, o0paszys 0€3BOIHBIN aIFOMOCHIIUKAT.

Moummopunnonum (Al,03::4S102::3H,0) - MuHepas, 00JaaaroIIui ClIOCOOHOCTHIO
CWJIBHO HaOyXaTh MPHU YBIAKHEHUH.

T'uopocnioowl - BOJIHBIE aTIOMOCUIMKATHICIIOKHOTO U HEMOCTOSSHHOTO XUMUYECKOTO
COCTaBa, CIOCOOHBI MPU HarpeBaHuu 10 Temieparypsl Boie 600 °C muorokpatHo (10 20
pa3) yBenu4yuBaThCa B o0beMe. OOHa u3 pazHosuonHocmeil 2udpociiod — 6epMUKyIum
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AaejiAaemcs colpbeém 01 ROJIYUEeHUA OUEHb JIeCKO20 NOpucCmo2o 3anoinumelin 0emomnoe —
6CNYHYEHHO20 6epMUKyIuma.

B rpynny cynreghamoe BXoasT TUIic v aHTUAPUT.

T'unc (CaS0O4::2H,0) — Oenblii WK clieTka OKpamIeHHbI MUHEpai. SIBIseTcs mopo-
1000pa3yoNIMM MUHEPAJIOM MOPOJbI — TMIICOBOro KamHs. [Ipu HarpeBanuu a0 Temnepa-
Typsl Boilre 100°C oH nmoasepraeTcs 4aCTUYHOM JETUAPATALUN:

CaS04::2H,0 — CaS04::0,5H,0 + 1,5H,0

Ha aToli peakiiuu OCHOBaHA TEXHOJOTHSI IOJYYEHHUS CTPOUTEIHLHOTO M BBICOKO-
npouHoro rurnca. [Ipu 6onee Beicokux Temrepatypa (Boime 200°"C) THIIC TTOJIHOCTBIO OT-
JIaeT BOJly, MPEBPAIAsCh B pa3uyHbIe (POPMBI AaHTUIPUTA.

Aneuopum (CaSO,) — Oenblil WK ClIerka OKpaIIeHHBbI MUHepal. SBisercs mopo-
100pa3yIoM MUHEPAIOM MOPOJIbI C TAKUM K€ Ha3BAHUEM.

Obnomounwvie nopoovl

K pbIxsibiM 00JIOMOYHBIM TIOPOJIaM OTHOCSITCS 1Ie0€Hb, TPaBUi, BAIYHBI, TECOK,
rimebl. [1[e6eHn, rpaBuil U IECOK MPUMEHSIOT B KQ4E€CTBE 3aMOJIHUTENICH TSDKENbIX 0eTo-
HOB. UMCTHIE KBapIEBHIC MECKU WCIIONB3YIOT B KAY€CTBE CHIPHS IS MOJYYCHHUS CTEKIIA,
PacTBOPUMOTO CTEKJIA, KaK OJIMH U3 KOMIIOHECHTOB aBTOKJIABHBIX BSKYIIIMX BEIECTB.

[Ipu mieMeHTaIny PBIXJIBIX TOPOA MPUPOIHBIMU IIEMEHTaMHU 00Pa30BAMCh IIEMEH-
TUPOBAHHBIC MMOPOJIBI: OPEKYNH, KOHIJIOMEPATHI, TICCUaHUKH, KOTOPHIC MCIOJB3YIOT KaK
CTPOUTEIBHBIN U 00JIUMIIOBOYHBINA KAMEHB.

I nunucmole nopoodsl ClOXKEHbI B OCHOBHOM yacTuiiaMu pasmepom menee 0,01 mm.
BONBIIMHCTBO TIWH SBISIIOTCS MOJUMUHEPAIbHBIMU M TTOMUMO TJIMHUCTBIX MHUHEPAJIOB
coJiepKaT B CBOEM COCTaBE MeEJKHE OOJIOMKH KBaplia, MOJIEBOTO ITaTa, KapOOHATOB U
JIPYTUX MUHEPAJIOB.

['myuHMCTBIE TOPOIBI HAXOAT MUPOKOE MPUMEHEHHE B KAYECTBE OCHOBHOTO CHIPHS
B IIPOU3BOICTBE KEPAMUYIECKUX M OTHEYTIOPHBIX MaTEPHAIIOB, TOPTIAHAIICMEHTA

Xumuueckue ocaoku

XuMudeckue mopoibl (Coyir) 00pa3oBaINCh B Pe3yIbTaTe OTI0XKEHUS U3 PAaCTBOPOB
coJieil, 0Opa3oBaBIIMXCS MPU XUMHUUYECKOM BBIBETPUBAHWU MarmaTudyeckux mnopona. U3
Han0oJyiee MPUMEHSIEMBIX B CTPOUTEILCTBE BATY TPYIITY BXOJAT KapOOHATHBIC, CYJb(arT-
HBIE U aJUIUTOBBIE MIOPOJBI.

Kapbonamnuvie nopoowt ipecTaBiICHbl U3BECTHIKAMH, MEPIelIIMU, MarHe3UTaMH U
JOJIOMUTAMMU.

H3z6ecmusiky OBIBAIOT TUIOTHBIMH M TIOPUCTHIMU (M3BECTKOBBIE Tydnl). OOe pa3Ho-
BUJIHOCTU U3BECTHSAKOB COCTOSIT B OCHOBHOM M3 KanbluTa. OIHAKO, B CBA3U C OCAI0YHBIM
IIPOUCXOKIECHUEM B U3BECTHIKAX MOTYT COAEPKATHCS B BUJIEC NPUMECEU U IPYrue MHUHE-
paibl: KBapl, IMOJIEBBIE IINAThl, KPEMHE3EM, OKPAIIMBAIOIIAE W TJIIMHUCTHIE MHUHEPAJIBI.
[TopuCTOCTh MIIOTHBIX U3BECTHSAKOB COCTABIAET AECITHIE JOJU MPOLEHTA, & TOPUCTBIX —
noxoautT 10 15-25%. B 3aBucuMocTH OT BUAA U COEpKaHUS OKPAIIUBAOIIMX MUHEPATIOB
IJIOTHBIE U3BECTHSKM MOTYT MMETh Pa3IMYHYI0 OKpacky: Oelyro, >KeITOoBaTyro, Oypylo,
cepyto u ap. [I[poyHOCTh MIOTHBIX U3BECTHAKOB MOKET Aocturath 100-120 MITa. Onu xo-
POILIO MUJIATCS, HUITMPYIOTCS U MOTUPYIOTCs. [IpUMEHSIOT MIIOTHBIE U3BECTHSKU IS T1O-
JdydeHus 1meOHs U IpoOJIEHOro MecKa, a TakKe MPU U3TOTOBIICHUU TOUT JUIsl BHYTPEHHUX
pabot. B Hapy>kxHOW OOIHMIIOBKE X MPUMEHSTh HE PEKOMEHIyEeTCsl, 0COOEHHO B PErHoHaX
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C TIOBBIIICHHON BIa)XHOCTBIO BO31yXd, TaK KaK I10J HeﬁCTBHe YIIJICKHUCIIOrO rasa, Coacp-
Kalerocs B BO3AYXE, IMPOUCXOAUT KOPPO3UA J'IPII.ICBOﬁ IMOBCPXHOCTHU BCJICACTBUC O6p330-
BaHU JICTKOPACTBOPHUMOI'O 6I/IKap6OHaTa KaJIb .

CaCOz + H, CO3 — Ca(HC03)2

W3BeCTHSKHM MPUMEHSIIOT TAK)KE B KAYECTBE OCHOBHOTO CHIPHEBOTO KOMITOHEHTA MPHU
IPOU3BOJICTBE M3BECTH (BO3IYITHON U THAPABINICCKON) U MOPTIIAH/IIIEMEHTA.

B mpupoze A0BOIBHO YacTO BCTPEUAIOTCS M3BECTHAKOBO-TIMHUCTHIE TOPOJIBI, B KO-
TOPBIX COAECPKAHUE TIIMHUCTBIX MUHEPAIOB OT 25 10 50%. Takue nopobl Ha3bIBAIOT Mep-
eensamu. Meprenu SIBISIOTCS OCHOBHBIM CHIPbEM IIPH MPOU3BOJICTBE MOPTIAHIIEMEHTA.

Maene3umst cOCTOSIT B OCHOBHOM M3 muHepana marHe3uta MgCO;. Kak crpou-
TEIbHBIM KaMEHb MAarHe3WThl HE TMPUMEHSIOT, OJHAKO OHH SIBIISIFOTCS €IUHCTBEHHBIM ChI-
pPBEM JUTSI TPOM3BOJICTBA, MArHE3UAIBHOTO BSDKYIIETO (KayCTHYECKOTO MarHe3uTa), a Tak-
e ISl TIOTYYSHHSI OTHEYTTOPHBIX MaTEpHAIOB.

Jlonomumsr ipecTaBISIOT co00i TBepbIit pacTBOp ABYX coseit MgCO; u CaCO:s.
OHU MO CBOMM CBOWMCTBaM IMOXOKU Ha IUIOTHBIC M3BECTHSKU. [IpUMEHSIOT HOJTOMHUTHI B
KauecTBe MEeOHs /st 0€TOHA, a TaK)Ke MPHU MPOU3BOACTBE MAarHe3uaabHON U JOJTIOMUTOBOM
U3BECTH, KAYCTHYECKOTO JIOJIOMUTA U OTHEYITOPHBIX MaTEPUATIOB.

Cynvgpamuvie nopoosl IPEICTABICHBI TUIICOBBIM KAMHEM U aHTUPUTOM.

T'uncoswiii kamens B OCHOBHOM COCTOMT U3 MuHepaia rutica CaS0,4::2H,0, a taxke
MEXaHUYECKUX MPUMECE: KBapiia, KpeMHe3eMa, TITHHUCTHIX MUHEPAJIOB.

T'uncoevlii kameHnb TIPUMEHSETCS IS U3TOTOBJICHUS CTCHOBBIX KaMHEH W 00JIHUIIO-
BOYHBIX IUIMT, TPEIHA3HAYCHHBIX TSI SKCIUTyaTalliy TPy HEBBICOKOH (110 60%) BIaXHO-
CTH BO3JIyXa, U SIBJSICTCS OCHOBHBIM CBIPHEM B TPOM3BOJACTBE THIICOBBIX BSDKYIIHX Be-
IIECTB.

AHeudpum cocTOUT B OCHOBHOM u3 MuHepana anruaputa CaSOs:: OH MOXKET UMETh
Pa3IUYHYI0 OKpAacKy- OT OeJoil JI0 CepoBaTO-TOIY00i. AHTHIPUT MPUMEHSIOT JIJISl U3TO-
TOBJICHUS OOJIMIIOBOYHBIX M3JICTUH, a TAKXKE B KAYECTBE CHIPHS MPHU MPOU3BOCTBE aHTHU]I-
PUTOBBIX BSDKYIIHX.

Annumosvie nopoost conepxar B cBoeM cocrase riuHozeMm Al,Os;. Haunboiee sipku-
MU MPEICTABUTEISIMH ITHX MOPOJ SBISIOTCS O0OKCUMbl, TPUMEHIEMbIE B KAYECTBE OCHOB-
HOTO KOMITOHEHTA MPH MPOU3BOJICTBE TIMHO3EMHUCTOTO [IEMEHTA.

Opzanozennwvie (buoxumuueckue) nopoovt

Ocanounble OpraHOT€HHbIE NOPOABI MPEICTABIEHBI ABYMS IPpyNaMu: KPEMHUCTHI-
MU U KapOOHATHBIMHU.

K kpemnucmoim noponam npUHAAJIEKAT MOPUCTHIE TUATOMUTHI, TPEMEbl U OMOKH,
a TaKXke IUIOTHbIE — sAmMbl. OHHU COCTOST W3 aMOP(HOTO BOJHOTO WM OE3BOJHOTO
KpeMHe3eMa U 00pa30BaIMCh B PE3yJbTaTe OTJIOKEHHUS W YIUIOTHEHHs (LIEMEHTAIUHU) 10
Pa3HOM CTENEHU MHUKPOCKONMUYECKUX CKEJIETOB BOAOPOCICH — NMATOMEW U PaaUOISPUN.
JluaToMuUThI, Tpemneibl U OIMOKH, Onaroaaps OOJBIIOMY KOJMYECTBY B HUX AKTHUBHOIO
KpEeMHe3eMa, OUCHb IMIMPOKO MPUMEHSIOTCA B Ka4€CTBE TMIPaBIMYECKUX J00ABOK K Iie-
MEHTaM U U3BECTU. VIX TPUMEHSIIOT Tak)Ke B MPOU3BOACTBE OTHEYMOPHBIX TEIJION30ISIIN-
OHHBIX MAaTEPUAJIOB (HAPUMED, TUATOMOBBIA KUPITUY).

K xapbonamnvim opojaM OTHOCATCS U3BECTHSAKU- PAKYIIEYHUKU U MEJ.

Uzsecmusaku- pakyuwieunuxu o0pa3zoBaIiCh B pe3yJjbTaTe EMEHTAUUU (KaK MpaBH-
710, KaJbLIUTOM) MAHIMPEH MOJUTIOCKOOOpa3HbIX opraHu3mMoB. OHHM 0011a/1al0T OTHOCH-
TeNnbHO HeGOoNbIoi miotHocTho (0,8-1,8 r/cM®) M MOTOMY M3 HHMX YacTO BBIIMIMBAIOT
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CTEHOBBIC KaMHU. B 1po0IeHOM BHIe UX MCTOJB3YIOT B KauecTBE IMICOHs 751 00JIerdyeH-
HBIX U JIETKUX 0eTOHOB. [Ipu 00ure U3 HUX MOTYYaIOT BO3AYLIHYIO U3BECTD.

Men — ocanounas Oojiee WM MEHEE CIIEMEHTHUPOBAHHAs IMOpoJia, 0Opa3oBaHHAs
aMop(HBIM KapOOHATOM KaJbIus, JIETKO pa3MokaeT. [IpumeHstoT Men Juisi TpUroToBIie-
HUS TIOKPACOYHBIX COCTABOB B BUJIC HATIOJHUTENS WK OEJIOr0 MUTMEHTA, a TAKXKE B MPO-
W3BOJICTBE BO3AYIIIHON U3BECTH.

2.3 Memamopghuueckue nopoowt

OTH nopojibl 00pa30BaIUCh B pe3yJibTare MeTamopdusma (BUIOU3MEHEHHUSI) Marma-
TUYECKUX WJIM OCAJOYHBIX MOPOJ MOJ ACHCTBUEM BBICOKUX JABJICHUU U COMYTCTBYIOIINX
UM TIOBBIIIIEHHBIX TeMmIepaTyp. Takue yclIOBHs 4allle BCETO BO3ZHUKAIOT B pe3yJjbTare Je-
dbopmanyu 3eMHOM KOpBL. 151 MeTaMoppuuecKkux MOpoj XapaKTepHbI IIACTOBOE CTPOE-
HUE W BBICOKAas IMIOTHOCTh. MHUHEPATOTUYECKUI COCTaB MeTaMOp(PHUUEeCKUX MOPOJ COOT-
BETCTBYET COCTaBY MOPO/I, U3 KOTOPHIX OHU 00PA30BAIIUCE.

K meramopduueckum mopojiaM OTHOCSTCS: ClaHIbl (TTUHUCTBIE, KPEMHH-
CTbI€), THEWUCHI, KBAPLUTHI, MPamMop.

I'nunucmule cnanyvl 006pazoBaich B pesynbrare Meramopdusma riuH. [Ipu sTom
noJ JEHCTBUEM BBICOKHX TEMIIEpaTyp MPOUCXOAuia Jeruaparanus TJIMHUCThIX MUHEpa-
JIOB, B pe3yJIbTaTE YErOo OHU CTAHOBUJIUCH BOJOCTOMKUMHU. [ IMHUCTBIE CIIAHIIBI JIETKO pac-
KaJIBIBAIOTCSA HAa TOHKUE TJIACTUHKHU, UX HUX U3TOTABIMBAIOT KPOBEJIbHbBIC IJTUTKHU.

Kpemnucmole cnanyer 00pazoBaiuch Npu MeTaMOpPU3Me KPEMHHUCTBIX MECUaHU-
KOB. [[s1 HUX Takke XapakTepHa CIOCOOHOCTb PacKalbIBATHCS, 00pa3ys IJIUTKUA pa3HOU
TOJILIUHBI.

I'neiicol 00pazoBasUCh IPU MeTaMop(u3Me MarMaTuuecKux nopo. s Hux takxke
SBJISIETCS] XapaKTEPHOM CIIOMCTOCTh CTPOCHUS U pacKalibIBAHWUE B HAINPABIECHUU CIOUCTO-
ctu. OHu 00Ja7ar0T BBICOKOM TUIOTHOCTHIO M TMPOYHOCTHIO MEPHEHIUKYISPHO CIIOSIM.
[TpuMeHSIOT THEHCHI 17151 TOJTy4YeHUS MEeOHS U TUTUT JIJIs MOIIECHUSI YITUIL, TUIOIIAICH.

Keapyumwsi 0Opa3oBaIuCh BCIEICTBUE NMEPEKPUCTALIU3ANNKI KBaPIIEBBIX W KPEM-
HUCTBIX NlecyaHukoB. CoJiepkaHue KBapiia B HUX JocTuraet 95-99%, B cBsI3u ¢ 4em mpou-
HOCTh Y HUX Bbicokast — oT 100 mo 450 MIIa. Tak xak kBapit mpu MeTamopdusmMe meperien
B MOJM(PUKALMIO TPUIUMUTA, KBAPUUTHI 00JIAJAIOT BBICOKOM OTrHEYNOPHOCTBIO — MO
1770°C. TlpuMeHSIOT KBapIUTHI AJIs U3TOTOBJICHUS MOA(PEPMEHHBIX KaMHEH Ha omopax
MOCTOB, TOJYYEHHUSI KHUCIOTOYMOPHBIX MarepuaioB. KBapuuThl C KpacHBOW OKpacKou
MPUMEHSIIOT JIJIsl U3TOTOBJICHUS OOJUITOBOYHBIX W3ICIIHM.

Mpamopwi — iepeKpUCTaUIM30BAaHHbBIE PA3HOBUIHOCTH M3BECTHsIKA U Mena. [Ipou-
HOCTb UX A0CTaTO4YHO BhiCOKa — OoT 100 10 300 MIIa, HO mpu 3TOM OHHU JIETKO MEXaHUYe-
CKH 00palaThIBAIOTCS: MHIATCS, NUIUQYIOTCA, MOJUPYIOTCA. MpamMopbl UMEIOT CaMylo
Pa3HOOOpa3HYI0 OKpPAcKy M MO3TOMY IIMPOKO HMCIOJB3YIOTCS ISl BHYTPEHHEW OTIEIKU
CTEH W TOJIOB, U3TOTOBJICHHS CTYNEHEH JIECTHULl U apXUTEKTYPHO-ACKOPATUBHBIX H3]IE-
muii. B Bue mecka u MeIKoro meOHs (KpOIITKA) MPaMOphl UCTIOIB3YIOT B IBETHBIX IITY-
KaTypKax, IEKOPAaTUBHBIX OETOHAX.
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3. KEPAMHMYECKUE MATEPUAJIbI

3.1. Kimaccudukanus kepaMuyecKuX MaTepUaIoB U U3/eJuii

Ilo cmpykmype:

-MOPHUCTHIE ¢ BojgonoraomeHueM mo macce Wp > 5% (00b14n0 8-10%) — cTeHoBbIE,
KpPOBEJIbHBIC, OOJUIIOBOYHBIE, IPEHAXKHBIC TYOBI U JP.;

- IUIOTHBIE ¢ BogomoromeHueM mo macce Wn < 5% ( 00b1un0 1-4%) — mInTKy 1S
TI0JIOB, TOPOKHBIN KUPIUY, KaHATH3AITUOHHBIC TPYOBI.

1o naznauenuio:

- CTCHOBBIE —KUPIINY MTOJTHOTEIIBIA U ITyCTOTEIBIN, yCTOTEbIC KAMHU;

-KpPOBEJIbHBIC — UEPETIUIIA;

- 00JIMIIOBOYHBIC — JIMIICBOW KUPITHY, ITUTKH, aPXUTEKTYPHO-XYT0KECTBEHHBIC JIe-

Taju;

- OTJICJIOYHbBIE — IT1a3yPOBaHHbBIC ITUTKU, (DaCOHHBIE U3CNIUS K HUM;

- IUTUTKY JIJI51 TIOJIa;

- CAHUTAPHO-TEXHUYECKUE;

-IIOPOXKHBIE — JOPOKHBINA KUPITAY «KEPAMIOPY;

- OTHEYTIOPHBIC;

- TeTUTON3OJISIIIMOHHBIE — MEPIUTOKEPAMHUKA, TICHCTAs] KEPAMUKA;

- KUCJIOTOYTIOPHBIC — KUPIUY, TTUTKH;

- U3JIEMS JUTSI TIOJI3EMHBIX KOMMYHHKAITUN — IPCHAKHBIC U KaHATN3aIMOHHBIC TPY-

ObI;

- IOPUCTHIE 3AMOTHUTENH JIJIS JIETKUX OETOHOB — KEPaM3UT, arJIoNOpUT.

Ilo memnepamype niasénenus:

- nerkomiaBkue ¢ ty,; < 1350 °C;

- TyTroIuIaBKue ¢ ty; = 1350-1580 °%

- orHeynopHbIe ¢ t;; = 1580-2000 °C.

3.2. XapakTepucTHKA ChIPbS

B nmpownsBojicTBE KEpaMUUECKUX MAaTEpHATIOB NPUMEHSETCS MPUPOIHOE TIIMHUCTOE
ChIpbE U 100aBOYHBIE MaTEPUAIBI.

['muaucToe chipbe (VIMHBI U KAOJHMHBI) — MPOJYKTHl BHIBETPUBAHUSI M3BEPIKEHHBIX
MIOJIEBOLIIIATHBIX MOPOJ. BhIBETpUBaHKE IMOJIEBBIX IINATOB, SBIISIOLIMXCS ATTFOMOCUIIUKA-
TaMU MICJIIOYHBIX U MICJIIOYHO3CMCIIbHBIX MCTAJJIOB, IMIPOUCXOAUT 110 PCAKIMU KAOJWHHU3A-
mu (R20 - oKcu MIEI0YHOTO WIIH MIEI0YHO3EMEILHOTO METalIa).

BOJA
R,OAIl,O3nSiO, + kucnora > Al,O3nSI0,mH->0 + coup + SiOz*szo
TJIMHUCTBIE MUHEPAJIbI BOJHBIMI
KPEMHE3EM.

[Ipu sTOM 00pa3yroTCsl TIIMHUCTBIE MUHEPAIbl: KAOJMHUT, MOHTMOPWIJIOHUT, TH/I-
pociioaa U Jp., mpeAcTaBistonme coooit ouenp menkue (Mmenee 0,001 Mm) yacTUIIBI ClIOU-
cToro (4emryidgaToro) ctpoeHus. IMEHHO MOATOMY TJIMHUCThIC MHUHEPAJIbI TIPH CMEIITHNBa-
HUU C BOJOW 00pa3yroT IJIAaCTUYHOE TeCTO. B rimHax HapsIy C TIIMHUCTBIMHM YaCTHIIAMHU
NPUCYTCTBYIOT 3epHa KBaplia, KapOoOHATOB, CyIb()aTOB KaJbIlHs, COSAMHECHUS Keye3a. DTH
BEIIECTBA HE 00Pa3yIOT MIIACTHYHOTO TECTA U TIOATOMY BBITIOHSIOT POJIb OTOIIUTEIICH.
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Jlis perynupoBaHusi (HOPMOBOYHBIX, CYIIMJIBHBIX M OOXHWTOBBIX CBOWMCTB TJIMH, a
TaKXKe C LEJIbI0 MPUJIAHUS CHEIUATbHBIX CBOMCTB U3JICIUSAM B INIMHY BBOJAST J0OABOYHbBIC
MaTepuabl:

- OTOUIAOIIINE;

- mopoobpazyronue;

-TuTacTU(PUITPYIOIINE;

-TUTaBHU,

a TaKke THAPOPUIN3UPYIOIIME, THAPOPOOU3UPYIOIINE MOBEPXHOCTHO-aKTUBHBIE
BellleCTBA (TaB), YIEKTPOJIUTHI.

Kepamuueckue maTepuaiibl, MpeHa3HAYEHHbIE I HApYKHOU OOJUIOBKU (pacagoB
U BHYTPEHHEH OTAEJIKM IMOMENIEHUH C IeJIbI0 MOBBIIICHUS BOJOHENPOHUIAEMOCTH U
yJIy4IlIEHHs] BHEIIHETO BUA MOKPHIBAIOT IEKOPATUBHBIM CJIOEM - TJIa3yPhIO UM aHTOOOM.

['ma3ypsb — creknoBugHOE NOKphITHE ToMKHOK 0,1-0,3 MM, HaHECEHHOE Ha U3JIETUe
U 3aKPETIEHHOE O0XKHUTOM.

['mazypu ObIBAIOT MPO3pAYHBIMU, TIIYXUMU, O€CIIBETHBIMU, OKPAIIICHHBIMH.

AHro0 — TOHKHUH CJIOW OENOXKTYIIEHCS WM [IBETHOW TJIMHBI, HAHOCUMBIM HA JUIIE-
BYIO IMOBEPXHOCTh KEPAMUYECKHUX U3JIEIINN, 3aKPEIIieMbld Ha MaTeprale MoCieay M
00XKHUTOM.

3.3. O0001meHHAas TEXHOJIOTHYeCKas cXxeMa NMPOou3BoACTBA
KepaMu4eCKuX u3aeJuil

Paznmunbie KepaMUYeCKHUE MaTEPUATBl M M3JICIIHSI H3TOTABIMBAIOT Pa3bIMH TEXHO-
JOTUYECKUMHU MIPUEMAMHU, OJTHAKO OCHOBHBIE 3TaIlbl UX MPOU3BOCTBA SBISIOTCS OOIIMMU
U COCTOST U3:

-I00BIYY TJIIMHUCTOTO CHIPHS;

-MIOJITOTOBKH ()OPMOBOYHOM MACCHI;

-hhopMOBaHHE CHIPIIA;

- CYIIKU CHIPIIOBBIX M3ACIU (TIPH HEOOXOTUMOCTH);

-00KHTa ChIpIIA.

JIoOBITYIO B Kaphepe TIINHY MOABEPTaI0T MPEIBAPUTEIHHON MOATOTOBKE C IEITBIO
YCPEIHEHUS COCTaBa U e¢ pa3pymieHus. J[Jis 7Toro mpuMeHsIFOT €CTECTBEHHYIO U MEXaHH-
yeckyro 00paboTky. EcTecTBeHHas 00paboTKa 3aKIr04aeTCs B BBUIC)KMBAHUU TOOBITOM
[JIMHBI 110J] OTKPBITBIM HEOOM B T€UEHHUE JUTUTEIHLHOTO BpeMeHU (MHor1a 10 1-2 jeT).

MexaHuveckas MOAr0OTOBKA TJIMHBI TIPEIHa3HAYCHA IS TIOJyYCHHS] (POPMOBOYHOM
Macchl HEOOXOUMOI TpaHyJIOMETPHUH U BIAXKHOCTH. {7151 3TOr0 HCMONB3YIOT pa3IudHbIe
arperaThbl: NTMHOPBIXJIUTENH, KAMHEBBIICIIUTEIH, IbIpUaThIe BaJIbIlbl, a TAK)KE BaJIbIIbI
rpyOOTro ¥ TOHKOTO ITOMOJIa U Jp.

B 3aBucumoctu ot crioco6a popmoBanus hopMoBoUHas Macca JOIKHA UMETh
BJIQ)KHOCTb:

-TIpU CyXOM criocode — 2-6%;

-niosrycyxom — 8-12%);

- sxxecTkoM — 13-18%;

-rtactuyeckoM — 18-28%;

-nmutheBoM- 40% u Goree.

23



TexHonornyeckas cxema npou3BoACTBa KepamMu4eckoro
KMpnusa:
1 - KapLEP rMKHbI, 2 - IKCKABATOP; 3 - MUHO3ANACHWK; 4 - BATOHETKA,
5 - suwmuHB nopaearens, 6 - pobasky; 7 - BeryHel; 8 - sansys; 9 - NEHTOMHEIR
npecc; 10 - pesax; 11 - yknagunk: 12 - Tenexxa; 13 - CyluMnbHbIe Kamepbt,
14 - TyumensHan neds, 15 - camoxoguan Tenexka, 16 - cknag

3.1. JloObI4a 1 moAr0TOBKA TIIMHSHOM MacChl

Cnocoowt popmosanus uzdenuii

Cyxoii cnoco6 3aKiro4aeTcsl B YIUIOTHEHUH MaJOyBIaXXHEHHOW (popmMoBoUHOM Mac-
ChI TP YIUIOTHSIIOIIEM JIaBlieHUH, aoxojseM a0 50-60 MIla. 3tot criocod mpuMeHSIOT
utst popMOBaHuUs TUIMTOK Jutst oja. [locne 3aBepienus yroTtHeHus (2- 3 ¢) ChIPIOBBIC
U3JICTUST BBITAJTKUBAIOTCA M3 MaTpPHIl, CHUMAIOTCS C MPecca M HAIpPaBISIOTCS Ha OOXKWUT,
MHUHYSI ITPOLECC CYIIKHU.

Ilonycyxoti cnoco6 puMeHSIOT Tipu (OPMOBAHUH U3JIETUN KaK CTCHOBOW KUPIUY
MOJIyCyXOT'O TIPECCOBAHMS U OONHMIIOBOYHBIC TUIMTKU. M3aenust GopMyroT mpeccoBaHUEM
npu ymwiotHsomeM naasieHnn 15-30 MlIla. Ilociie BBITPECCOBKM W3 MaTpHIl ChIPEL
HaIpaBJISIIOT HA CYLIKY U OOXKMUT.

Ilnacmuueckuii cnoco6 no3BoJigeT (OpMOBaTh HE TOIBKO MOJHOTENbIE, HO U MyCTO-
TeJble U3Aenud. [{J1g 5TOro MpUMEHSIOT JIEHTOYHbIE MPECCHI.

JKecmkuti cnocob — ycoBEpIIEHCTBOBAHHBIN MJIACTUYECKUNA CTIOCO0, MO3BOJISIOIIHIA
3a cyeT OoJiee BICOKOTO JaBieHus (10 5 MIla) mpumMeHsTh TIUHSHBIE MAcChl C MEHbILIEH
BJIQXKHOCTBIO, YeM TPH IUIACTHUYECKOM CIOCO0E, a 3HAUYUT U MEHEe YYBCTBUTEIBHBIE K
CyUIKE.

[InacTU4ecKuM U )KECTKUM CIIOCOOAMH U3TOTABIMBAIOT TOTHOTEIBIN U IMyCTOTEIbIN
KUPIUY, TyCTOTEIIbIE KAMHH, JICHTOUHYIO YEpPEIUILY.

N3 nnacTUYHBIX TIHUHSHBIX MacC YEPENuIly HW3TOTABIMBAIOT TAKXKE METOJIOM
wmamnosanus. 3aenust GOpMyIOT Ha CTAbHBIX MOJAOHAX C MOMOIIBIO IITaMIa, KOTO-
pBIil UMeeT KOH(PUTYPAITUIO, COOTBETCTBYIONTYI0 KOHPUTYPAITUU YEPETTHUIIHI.
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JIeHTOYHbIN BaKyyMHbI Npecc
1 - WHeKoBLIN Ban; 2 - NpeccoBasi ronoska; 3 - MyHAWTYK; 4 - rMuHsiHLIN Gpyc;
5 - kpbineMarka; 6 - sakyym-kamepa, 7 - pewerka, 8 - rnnHomManka

Jlumvesou cnocob6 MPUMEHSIOT JJIsi U3TOTOBJICHUST M3JEIUA CIOXKHON (hopmel (ca-
HUTAPHO-TEXHUYECKUX, IEKOPATUBHBIX), a TAKXKE IJIUTOK JJIsl BHYTPEHHEN OT/AEJIKU CTEH.
Wznenus GpopmyroT u3 cruiibHO 00BOTHEHHOM TIUHBEI (42-47%), IpUTOTaBIMBAEMON B BHJIC
cycrneH3uu — nuinkepa. @opmMoBaHe TPOU3BOJIAT B MACCUBHBIX THUIICOBBIX opmax (u3Jie-
JUH CIOXKHOM (hOPMBI) UJIU HA TUIICOBBIX MOJ0HAX (0OJHUIIOBOYHBIE TUIUTKH). CyIIHOCTh
croco0a 3aKiroYaeTcsl B ClOCOOHOCTH TUIICOBBIX (hOpM OTOUpaTh BOJY U3 TIIMHSHOU CycC-
neH3uu. [Ipu 3ToM MPOUCXOIUT OCeaHWEe TIIMHSHBIX YacTHUI] HA CTeHKax (OpPMBbI WIH Ha
NOJITOHE, MPUBOJISIIEE B KOHEYHOM UTOTe K (POPMHUPOBAHUIO CII0SI TPEOYEMOM TONIIHUHBI.

Cywika colpya

OCHOBHOE Ha3HAYEHUE CYIIKU — YJAJICHUE U3 ChIPIIA BJIArd, COJAEpKalleiics B HEM
Ha MOMEHT (opMoBanus uznenuii. Cymky He0OX0IUMO BECTH P TaKUX peMax, MpPH KO-
TOPBIX KOJUYECTBO BO/JIbI, UCTIAPSIONMICHCS C TTIOBEPXHOCTH ObLIO OBl TIO KpaiiHe Mepe He
0OJBITIE KOTMYECTBA BOJIBI, TMTOCTYIAIOIICH K MMOBEPXHOCTH MCTIAPCHUS U3 BHYTPEHHEH 30-
HBI uU3enus. B MpoTHBHOM ciydae Ha TOBEPXHOCTH M3JAEIUN MOTYT 00pa3oBaThCs yca-
JIOYHbIC TPEUIUHBI U JaXE MOXKET MPOU30UTH KOPOOJICHUE U3IETUH.

Cyliky mpoBOJST B TPU MEPHOJA: MPOrPEBA, NOCTOSHHON CKOPOCTH CYIIKH, IMajaa-
IOLEN CKOPOCTH CYILIKH, €€ OCYIIECTBIIAIOT B CYUUUIbHBIX KaMepax (cywunax) nepuoande-
CKOT'0 WJIM HEMPEPBIBHOTO IEUCTBUA.

Cymmia nepuoIM4eckoro ACHCTBUs, Ha3bIBa€MbIE KamepHbimMu, pabOTAIOT IUKJIIA-
MU: 3arpy3Ka, CyIIKa, BBIFPY3Ka.

B cymmnax nenpepwvisnoco Oeiicmeéus (TyHHEIbHBIX U KOHBEMEPHBIX) M3MENUs Ha
CyLIMJIBHBIX BAarOHETKAaX WJIM KOHBEWEpaxX HENPEPBIBHO NEPEMEMIAIOTCS BJIOJb BHYTPEH-
HETO MIPOCTPAHCTBA KAMEPBHI, MTPOXO/s MOCIEA0BATENBHO BCE IEPUOABI CYIIKH.

Oobscuz uzoenuii
OO0XHroM Ha3bIBa€TCA IMPOLIECC BBICOKOTEMIIEPATYpHON OOpabOTKH TJIMHSIHOTO
ChIpLIa, B pe3yJIbTaTe KOTOPOH OH MPEBPAIAETCS B KAMHENOA00HOE TeJ0, CTOMKOE MPOTUB
MEXaHUYECKUX, PU3NYECKUX U XUMUUYECKUX BO3JICHCTBHIA.
B nporiecce HarpeBa riIMHUCTBIE MUHEPAJIBI 1 KOMIIOHEHTBI KEPAMUYECKON IITMXThI
IPETEPHEBAOT PAJ CI0XKHBIX (PU3MKO-XUMHUYECKMX HU3MEHEHUH, Cpeau KOTOPBIX OCHOB-
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HBIMHU SIBJISIFOTCS: YIQJICHUE OCTATOYHOM BJIard, BHITOPaHUE OPraHUYECKUX MPUMECEH, Je-
rUApatanus TJIWMHUCTBIX MUHEpasoB, JekapOoHu3alus kapOoHAaToB, oOpa3oBaHUE pac-
maBa ( KuaKou (pasbl), CieKaHUE, OCTHIBAHUE.

OO6XUT KepaMUIECKUX U3JICTUN MPOBOJIAT B MEYaX CJICAYIOIIMX THIIOB: KOJBIEBHIX,
TYHHEJIbHBIX, IICJICBbIX.

Konvyesas neuv ipenctaBisieT co00M 3aMKHYTHIM CKBO3HOW KaHall OBAJIBHOU (Hop-
MBI, SIBJISIOIIMICS pabOYUM IMPOCTPAHCTBOM Medyu. B HapyKHBIX CTEHAX KaHajla UMEIOTCS
MPOEMBI JIJIS 3arPY3KH ChIPIIA U BBITPY3KU TOTOBBIX U3enuid. Chipell B €UX HETOIBUKEH,
a TEIUIOBBIC 30HBI MEPEMEIIAIOTCS M0 00KUTOBOMY KaHaly Ojiaroiaps MmocjiaeaoBaTelbHO-
My CXKUTaHHUIO ToIuiMBa. Takum oOpa3om, TeMIlepaTypHbI€ 30HbI TTOCTENIEHHO MepeMeliia-
IOTCSI B HANPaBJICHUH, B KOTOPBIC MOCJIEAOBATEIBHO IO KOJIBILY 3arpyKaeTcs TOIUIMBO.
Becnk 1iukin o6xura B KOJIbIIEBOM NE€YH JJIUTCS OT 3 JI0 5 CYyTOK.

TynuenvHvle neuu TPEACTABIAIOT JJIMHHBIE OOXKUTOBBIE KaHAJbl, B KOTOPHIX JIBH-
KYTCs OOKUTOBBIE BAaroHETKHU C CBIPLIOM, IOCJIEIOBATEIIBHO IMPOXOJs TEIJIOBBIC 30HBI.
Canxy ¥ BBITPY3KYy MPOU3BOASAT BHE MEYH, UYTO IMO3BOJSET MOJHOCTHIO MEXaHU3UPOBATH
OTIepaIliy U YJIYUIINTh YCIOBUS TpyJa. B TyHHEIBHBIX IeUax MPOIecc 00KuUra JUIMTCS OT
1,5 1o 3 cyTok.

L]enesvle neyu SIBIAKOTCS Pa3HOBUAHOCTHIO TYHHEJBHBIX MEYEHW M OTIAYAKOTCS OT
HUX TEM, YTO B HUX OOKHUTAEMBbIC U3/IEHS YKIAABIBAIOTCS B OJIUH PSAJT HA JICHTOYHBIC WIIN
POJIMKOBBIE KOHBEHMEpHl. B 3TOM cilyuae ynydilaroTcsi yCJIOBUsI 00XKHUTa, T.K. U3JEIUS paB-
HOMEPHO CO BCEX CTOPOH OMBIBAKOTCS] TOMOYHBIMU ra3aMH.

3.4. CteHnoBble u3aeus (KUPIUY U KAMHH)
CrteHoBbIEe U3JEUs TOAPA3AECIAIOT Ha PSIIOBBIE U JIULIEBBIE.
JIuueBble KUPNIUY U KAMEHB 110 BUJY JIMIIEBOM TOBEPXHOCTU U3TOTABIUBAIOT:
- C TVIaJIKOW U pelibePHOM MOBEPXHOCTHIO;
- C TOBEPXHOCTHIO, O(AKTypeHHOU TOPKPETUPOBAHUEM, AHTOOWPOBAHUEM,
rJ1Ia3ypoBaHUEM, JBYXCIOWHBIM (hOPMOBAHHEM, HAHECEHUEM IMOJMMEPHOTO MOKPHI-

THUS WU UHBIM cIocoOoM. JIutieBbie n3aenust MOryT OBITh €CTECTBEHHOTO I[BETA WU

00BEMHO OKPAIICHHBIMH.

Kupnud u3rotaBiuBarOT MOJHOTENIBIM U MyCTOTENbIM, KAMEHb — TOJIBKO IyCTOTE-
aeiM. Kuprnud ¢ HeCKBO3HBIMH MyCTOTAMHU OTHOCSIT K MOJTHOTEIOMY.

[lIycToThl B M3JENUSAX MOTYT pacloJiaraThbCsl MEPHEHIUKYIISIPHO (BEPTUKAIbHbBIC) WU
napajuiesIbHO MocTeNu (ropu3oHTaIbHbIE). [IpuMephl MyCTOTENbIX U3IeNU MPUBEACHBI Ha
puc. 1-4.

[To mpouyHocTu u3aenus (KpoMe KpynHohOpMaTHOTO KaMHS M KUpPIUYa M KaMHSI C
TOPU30HTAIBHBIMU IyCTOTaMH) MHoJpa3zaeiaoT Ha mapku M100, M125, M150, M175,
M200, M250, M300; kpynHodopmaTHble kamHH — M35, M50, M75, M100, M125,
M150, M175, M200, M250, M300; kupriiu4 1 KaMeHb C TOPU30HTAILHBIMU ITyCTOTAMU —
M25, M35, M50, M75, M100.

ITo Mopo3ocToiikocTn u3aenus moapasnensioT Ha mapku F25, F35, F50, F75, F100.
JIutieBble U31EMMS JOJDKHBI UMETh MapKy 10 MOPO30CTOMKOCTH He Huke F50.

ITo moka3zarento cpeHel MIOTHOCTH U3JEIus Moapa3AeisatoT Ha kiaccel: 0,8; 1,0; 1,2;
1,.4;2,0.

[To termmoTexuuueckoi 3(h(HEKTUBHOCTH HM3JENHS B 3aBUCHMOCTH OT KJlacca CpeIHen
IJIOTHOCTH U TETUIONPOBOJHOCTH MOAPA3ACISIIOT HAa TPYNIbI B COOTBETCTBUM TAOI. 1.
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Puc. 1. Kupnuu popmara 1(1,4) HO ¢ 28 BepTUKaIbHBIMU MIETCBUIHBIME ITyCTOTAMHU

Puc. 2. Kupnuu popmara 1,4 HO
C IECTHIO TOPU3OHTAJIBHBIMHA ITYCTOTAMHU
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1

Puc. 4. Kamens kpynHodopmatuslii 4,5 HO

Tabmuua 1 — ['pynnel U3aenuii Mo TEIIOTEXHUYECKUM XapaKTepUCTUKaM

Kuacc cpeaneit
IJIOTHOCTH U3CIHS

Cpenusis
[UIOTHOCTb, KI/M3

TeronpoBOHOCTh KIaIKU
cyxoM cocrosianu, BT/MK

B

I'pymIibl U3JENUH 110 TEIIIOTEXHUYESCKUM
XapaKTePUCTUKAM

0,8 1o 800 1o 0,20 Bricokoit a¢dpexkTuBHOCTH

1,0 801-1000 cB. 0,20 1o 0,24 [NoBbimenHo# 3¢ dexkTHBHOCTH

1,2 1001-1200 ¢B.0,24 0 0,36 D¢ dexTrBHBIE

1,4 1201-1400 cB. 0,36 0 0,46 VYcnoBao-3¢hexTrBHbBIC

2,0 cB. 1400 cB. 0,46 Manos¢pexTuBHble (OOBIKHOBEHHBIE)
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HSI[CJ'II/I}I HN3roTaBJIMBAOT HOMHMHAJIbHBIMHA pa3dMCpaMu, IIPUBCACHHBIMHA B Ta6J'IHI_Ie 2.

Ta6muna 2- HomuHansHbIE pa3Mepbl U3ICTUN

0O603HaucHNE HomunanbHble pazMepbl, MM O6o3HaueHue
By uznenus

BHJIA Jlnuna [upuna Tonmuua pa3mepa

Kupnuy HopmanbHOTO hopmaTa (0XUHAPHBII) KO 250 120 65 1 H®
Kuprna «EBpo» KE 250 85 65 0,7 HO
Kupnud yTonieHHsIit KY 250 120 88 1,4 HO
Kupnud MoxynbHBIN 0TMHAPHBIH KM 288 138 65 1,3 HO
Kupnud yTomiueHHblii ¢ TOpPU30HTAIbHBIMY ITyCTOTAMU KyTr 250 120 88 1,4HO
Kamens K 250 120 140 2,1 H®
288 288 88 3,7H®
288 138 140 2,9 HO®
288 138 88 1,8 HO
250 250 140 4,5 HO
250 180 140 32H®
Kamenb kpymHO(pOpMaTHBIi KK 510 250 219 14,3 HO
398 250 219 11,2 H®
380 250 219 10,7 HO®
380 255 188 9,3 HO
380 250 140 6,8 HO
380 180 140 4,9 HO
250 250 188 6,0 HO
KameHb ¢ ropu30HTaIbHBIMU ITyCTOTAMU KI' 250 200 70 1,8 HO

HpC}IGHBHBIG OTKJIOHCHHA HOMHWHAJIBHBIX PasMCPOB HE AOJIKHBI ITPEBLIIIATE HA OJHOM
N3ACJIINU, MM

- 110 JJIUHE:
KUpIMYa U KaMHA (KpoMe KpymHO()OpMaTHOTO KaMHS ) + 4,
KaMHs KpymHO(QOpPMaTHOTO + 10;

- 110 LIUPUHE:

KUpIYa U KaMHA (KpoMe KpYymHO()OpMaTHOTO KaMHS ) + 3,
KaMHS KpymHO(QOpMaTHOTO +5;

- 110 TOJILIUHE:

KUpIIYa JULEBOTO +2,
KUPIHUYA PsAIOBOTO +3,
KaMHsl, B T.4. KpyIHO(QOPMATHOTO + 4.

OTkJI0HEHUE OT NEPHEHANKYISIPHOCTH CMEXHBIX TpaHel He JoIycKaeTcs Ooiee:

3 MM — JIJ1s1 KUpIIMYa ¥ KaMHS;

1,4 % nyuHbl TI000M TpaHu — JIJI1 KPYITHOPOPMATHOTO KaMHS.

OTKJIOHEHUE OT IUNIOCKOCTHOCTH IpaHel uznenuii 0osee 3 MM He AOITYCKaeTCsl.

JIuueBble W3AENUS OKHBI UMETh HE MEHEE JBYX JMIEBBIX I'PaHE — JIOKKOBYIO U
THIUKOBYI0. Ha JNHIIEBBIX U3JENUAX HE JOMYCKAIOTCS BBICOJBI M OTKOJIbI, BBI3BAHHBIC
BKJIFOUCHMSIMH, HallpUMEP M3BECTKOBBIMU. Ha psIOBBIX M3AEIMAX AOMYCKAKOTCS OTKOJIBI
o6wieit momaapko He 6omaee 1,0 cm?,

[Ipenenbl NpOYHOCTH U3AETUN MPHU CKATHUM M U3rMOE TOJDKHBI OBbITh HE MEHEE 3Haue-
HUM, yKa3aHHbIX B Tabnauue 3. Mapky Kuprnuya no NpoOYHOCTH yCTaHABIMBAIOT MO 3HAYe-
HUSIM TPENeNoB MPOYHOCTU MPH CXKATUU WM M3rMOe, KaMHS — MO 3HAYEHHUIO Mpejena
IPOYHOCTH MPH CHKATHH.
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Tabnuna 3 — Ilpenensl MpOYHOCTH U3IETUN NIPU CIKATUU U U3THOE

IIpenen npounoctu, MIla
— npu u3rude
OJIMHAPHBIX, «EBPO» M | KPYMHOPOPMATHBIX | OAMHAPHBIX M «CBPO» | ONMHAPHBIX M «EBPO» YTOJIIEHHBIX
Mapka yTOJ'[H_l?HHLIX KI/{]J]'[I/I- KaMHei MOJTHOTEJIBIX KUPIUYCH | MTyCTOTENBIX KUPITHYEH | MyCTOTENbIX KUpIHYeh
. yeif; kaMHei
U3 et
< 5| 5 <5 | =& <8 | =8 <5 | =& <5 |58
HEREI RN I R N
SE|E58| &E |EE&| &5 |EEE| &8 |25 2R |EE¢
O E | & "o O E T = © O E T = o O E T =X o O E T = ©
M300 30,0 25,0 30,0 25,0 4,4 2,2 34 1,7 29 15
M250 25,0 20,0 25,0 20,0 39 2,0 29 15 25 13
M200 20,0 17,5 20,0 17,5 34 1,7 25 1,3 2,3 11
M175 17,5 15,0 17,5 15,0 31 1,5 2,3 1,1 2,1 1,0
M150 15,0 12,5 15,0 12,5 2,8 1,4 2,1 1,0 1,8 0,9
M125 12,5 10,0 12,5 10,0 2,5 1,2 1,9 09 1,6 0,8
M100 10,0 75 10,0 75 2,2 1,1 1,6 0,3 1,4 0,7
M75 — — 75 5,0 — — — — — —
MS50 — — 5,0 35 — — — — — —
M35 — — 35 25 — — — — — —
JU1st KMpIMYa U KaMHel ¢ TOPH30HTAIBHBIM PACIIONOKEHUEM ITYCTOT
M100 10,0 75 — — — — — — — —
M75 75 50 — — — — — — — —
M50 50 3,5 — — — — — — — —
M35 35 2,5 — — — — — — — —
M25 2,5 15 — — — — — — — —

HpI/IMe‘IaHI/Ie — HpI/I ONpe€ACIICHNU NpEaciia NMPOYHOCTU NPU CXKATHU U nu3ruoe Kyupnuia U npeneciia mpoyHOCTH IPHU CXKAaTUKU KaMHSA
momanab Harpy)icaeMoﬁ T'paHu U3ACJINs BbIYUCIIAIOT 0e3 BeIYETA IJiomaayn mycToT.

Bononornorenre psiioBeIX U3AEIUN JOJDKHO ObITh HE MeHee 6,0 %, TUIEBBIX WU3AeIIHM
— He meHee 6,0 % u He 6onee 14,0 %.

VYaenbHas 3 pexTUBHAS aKTUBHOCTh €CTECTBEHHBIX PATUOHYKIUIOB Aspp B MU3IEIUAX
oJpkHa ObITh He Oostee 370 Bx/kr.

3.5. O0M0BOYHBIE U3/1eUs

Jliist 0ONMUTIOBKY (hacados IPUMEHSIOT JTUIEBON KUPIUY U KaMHU, TUTMTKH OOJIUIIO-
BOYHBIE U KOBPHI U3 HUX. VX U3rOTOBJISIIOT U3 TYTOIUIABKUX TJIMH, JAIOIIUX MOC]e 00XKura
KepaMUYECKUIM YepernoK CBETJIOrO LBETA, MHOTJA B ChIPbE BBOAST MUTMEHTHI WIIU MOKPHI-
BAIOT UX JIMIIEBBIE TPAHU IJ1a3yPhIO WM aHTOOOM.

[To BuTy TUIIEBOM MTOBEPXHOCTH KUPITMYM U KAMHH OBIBAIOT:

- C IVIaJIKOW MOBEPXHOCTHIO;
- ¢ pudIIeHOI MOBEPXHOCTHIO;
- ¢ 0(aKTYypEHHOIN MOBEPXHOCTHIO: TOPKPETUPOBAHHBIE MUHEPATILHON KPOIII-

KOM, aHTOOMPOBaHHbIE, TJIa3yPOBAHHBIE.

Kuprnivun m xamMHH JUIIEBBIE BBITyCKalOTCS Mapok mo mpounoctu 100, 125, 150,
200, 250 u 300; mo mopo3octoiikoctu F50, F75 u F100.

Inumxu ona HapysicHoU 06aUYOBKY BBITTYCKAIOTCS METOJIAMHU TIACTHYECKOTO (Hop-
MOBAHHS U MOJIyCyXoro npeccoBaHusi. OHU ObIBAIOT IJ1a3ypOBaHHbBIC U HETJIa3ypPOBAHHBIC.
JI71st OOUIIOBKY KPYMHBIX CTEHOBBIX MAaHENEH B 3aBOJCKHUX YCJIOBUSX MPUMEHSIOT KOBPO-
BYIO K€paMHKY, TIPEACTABISAIONIYI0 OO0 OyMaskHbIE KOBPBI, HA KOTOPhIC HAKJICEHBI JIH-
1IEBOI MOBEPXHOCTHIO K Oymare MeynkopazMepHbie MuTkH (21*21 mm, 50*50 mm) unu 6u-
Tas MIUTKa («OpEeKIHs»).
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dacaaHble TIMTKH, YKIaJbIBA€MbI€ MOIITYYHO, UMEIOT pa3Mepbl: KBaJpaTHbIC OT
150 no 300 MM, mpsimoyroibHble mUprHOHN OT 75 70 200 MM u aymHOM oT 150 10 300 MM.
Tonmunaa mauTok 7 uian 9 MM. Mopo30CTOMKOCTh TUITMTOK JJIsi CTEH IO KHA OBITh HE HU-
ke F40, a ng noxodeit — F50.

[TmuTky 11t 6Hympenuetl omoenky ObIBAIOT MallOJIMKOBBIE U (hassHCOBBIE.

Mationukogble TUINTKA W3TOTABIMBAIOT M3 KPACHOXKTYIIMXCS TJIMH C MOKPBITHEM

J1a3ypblo.

DasHcosble naumMKU U3roTaBIMBAIOT U3 CMECH KaoJIMHA, MOJICBOTO IIMAaTa U KBap-

[[EBOT'0 MECKA TAKKE MOKPBITHIMU TJ1a3ypbloO.

ITo dbopme mnuTku ObIBatOT KBajpaTHbie (¢ pazmepoM oT 100 mo 200 mm); mpsimMo-
yrodibabie (auHoi 100, 150, 200 MM u mupunoi 75, 100, 150 mm); dacoHHBIE: yIIIOBBIE,
KapHU3HbIE, TUIMHTYCHBIC. TOIMHA TIUTOK OT 5 10 8 MM.

3.6. ILIMTKH 1JIA M0JIOB

Nx mpous3BOAST M3 TYrOIUIaBKUX TJIMH CIIOCOOOM IOJYCYXOro MPECCOBAHUS IMPHU
nasiaeHuu a0 30 MIla. O6xur TIMTOK BEAyT NpPH MOBBIICHHBIX TemmnepaTrypax (1150-
1250 °C), uro obecneunBaeT HU3Koe Bogonoriomenue (10 5%).I1o dopme mmrku ObiBa-
I0T: KBaJpaTHBIC, MPSIMOYTOJIbHBIC, TPEYTOJbHBIE, YeThHIPEXTPaHHbIC, TISATUTPAHHbIE, IIIe-
CTUTPaHHBIE, PUTYPHBIC.

[To Buay nU1I€BOI MOBEPXHOCTH ITIUTKH OBIBAIOT: TIIAJKKUE, pelibe(HbIE, HErIa3ypo-
BaHHbIC, TJIa3ypOBaHHBIC ( C MATOBOW, OJECTSAIICH, MPO3payHOM, TIIYXO0l I1a3yphlo), OI-
HOIIBETHBIC, MHOTOI[BETHBIC, JIEKOPUPOBAHHBIE PA3IMYHBIMU CIIOCOOAMU.

3.7. JIpyrue kepamMu4ecKue U3eius U MaTepPHaIbI

Canumapno-mexnuueckue — yMbIBAIbHUKH, YHUTA3bl, CIIMBHbIE OAUKHU U JIp.

Wx nzroromsitot u3 ¢haphopoBbix, moayPapPopoBsix U (PassHCOBBIX MACC CITOCOOOM
OTJIMBKU B TUIICOBBIX (hopMax. M3aenus mokpbiBatOT Oeaol WM IIBETHOW IIa3yphio IS
IPHUIAHKS UM BOJIOHEITPOHHUIIAEMOCTH.

Kepamuueckue xkananuzayuonnvie mpyoOvl M3roTaBIMBAIOT U3 IUIACTUYHBIX TYTO-
IUIaBKUX TJIMH BHYTpeHHUM auamerpoM 150-600 mwm, mmuou 1000-1500 mm. Bopomo-
IJIOIIEHUE KepaMUuecKkoro yepenka He 6osiee 8%. TpyOnl MOMKHBI BBIICPKUBAThH JaBJie-
Hue Boanl HEe MeHee 0,15 MI]a.

Kepamuueckue openasicrvie mpybel IPUMEHSIOT B METUOPATUBHOM CTPOUTEIHCTBE
JUISl YCTPOWCTBA 3aKPBITOrO JIPEHa)ka PYHTOBBIX BOA. BHyTpeHHuil nuametp 50-250 mwm,
iiHa 333 MM.

Tennousonsayuonnvle Kepamuyeckue uzoenus o BUIy OCHOBHOTO ChIPbSl MOJpa3/ie-
JSI0TCA HAa : AUATOMHTOBBIE, MEPIUTOKEPAMUYECKHUE, JIETKOBECHBIE OTHEYIIOPBI C MOPH-
ctocth 50-70%, mocturaemoii meHooOpa3oBaHUEM, Ta3000pa30BaHNEM, BBEICHUEM MTOPH-
CTBIX 3aIOJHUTENEH WK BBITOPAIOIIUX 100aBOK.
llopucmuie 3anonnumenu 05 1e2Kux 6emono8: KEPaM3UT U arjonopurT.

Kepamzumosuviii epasuii — NCKyCCTBEHHBI NOPUCTBIM MaTepual sS4EUCTOro CTpoe-
HUS, MOJTY4YaeMbIil MMyTeM BCIYYHMBAHUS TIIMHUCTBIX MOPOJ mpu obxure. KepaM3uTOBBIN
IPaBUI BBITYCKAIOT MAPOK MO HAChIMHOM MIIOTHOCTH OT 150 mo 800.IIpumensiercs B kaue-
CTBE 3alOJIHUTENS B JIETKOM OETOHE - KepaM3UTOOETOHE U NIl YCTPOMCTBA TEIIOM30JIsI-
IIMOHHBIX 3aCHITIOK.

A2enonopumosniii ujebenb- NCKyCCTBEHHBIA MOPUCTBIM 3alIOJHUTEND, MOJIy4aeMblil
CIIEKAaHMEM Ha arjIoOMEpalMOHHBIX MAlIMHAX TJIMHUCTOTO CBHIPbs, B KOTOPOM COACPIKATCS
BbIroparolue 100aBku (ApoOIeHBIN Yroib, yIiaecoAepKallie OTX0bl, OMUIKHK). ATJIONO-
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PUTOBBII 11€0€Hb BBHIMTYCKAIOT Mapok 1o mioTHocTH oT 400 mo 800. IlpumensieTcs B kade-
CTBE 3aMOJIHUTEIS B JIETKOM OETOHE — arjJonopuToOeTOHE.

4. CTEKJIO 1 IIVTIABJIEHBIE U3JIEJINSA
CoipbeBbie MaTepualbl. [ToHSITHE 0 CTEKI000pa3HOM COCTOSTHUM BelecTBa. OCHOBBI
MPOU3BOJICTBA cTeka. M3nenus u3 crekiia. JIMCTOBO€ OKOHHOE CTEKJIO U CTEKJIO apXUTEK-
TypPHO-CTPOUTENbHOE (y30pUyaToe, apMUPOBAHHOE, BUTPUHHOE, TpopuiIbHOE). CTpOUTEIIb-
HBIE BJIEMEHTHI U3 cTeKia. JInThe u3enuii U3 NMUIAKOB U OTXOJI0B pa3pabOTKU FOPHBIX IMO-
poxa. CuTamibl U IIUTAKH.

5. HEOPTAHUYECKHME BsOKYIIUE BELHLIECTBA

Heopranumdyeckumu BsOKYIIMMHU BEIIECTBAMHM HA3bIBAIOT MOPOIIKOOOPA3HbIE MaTe-
puainbl, 00pa3yrolye Ipu CMEIIMBAHUM C BOJOW WJIM PACTBOPAMU AJIEKTPOJIMTOB BSI3KO-
MJIACTUYHOE TECTO, CIIOCOOHOE B pe3ysbTaTe (PU3NKO-XUMUYECKUX MPOIIECCOB, MPOXO/Is-
X B HEM, CO BPEMEHEM MpeBpaIiaThCs B KAMHEN0100HOE TEO.

Kak npaBuio, HeopraHu4eckue BSOKYIIME BEIIECTBA B YUCTOM BHJIC HE TPUMEHSIIOT-
Cs, @ BXOJAAT B KAUECTBE CBS3YIOIIMX B COCTABBI PA3JIMUYHBIX KOMIIO3ULIMOHHBIX MaTepua-
JIOB: CTPOUTEIBHBIX PACTBOPOB M OETOHOB, CHIIMKATHBIX, aCOECTOIIEMEHTHBIX, TPEBECHO-
LHEMEHTHBIX U JPYTUX KOMIIO3UTOB.

B 3aBucuMoOCTH OT yCIOBHM, MpU KOTOPBIX BSDKYIUE BEIIECTBA JIYYIIUM 00pa3zoM
MPOSIBIISIIOT CBOM CBOMCTBA, a MPUOOPETEHHAs B pe3ysibTaTe 3aTBEP/ICBAHUSI MPOYHOCTH
JUIMTEJILHO COXPaHSETCsl, OHU MOAPA3ACIIAIOTCS HA 8030YUiHble, 2UOpaAGIUYecKue u agmo-
KIagHble.

Bo3oywinvimu easxcywsumu Ha3pIBalOT TaKUE, KOTOPBIE NIOCIIE CMEILIMBAHMS C BOAOK
(w1 pacTBOpaMH DJIEKTPOJIUTOB) CIOCOOHBI TBEPACTh M COXPAHATh MPUOOPETEHHYIO
MPOYHOCTh TOJBKO Ha BO3AYyXe, TO €CTh IIPU OTCYTCTBUM KOHTAKTa C BOJAOW WJIU OTHOCH-
TeJIBLHON BIIAXKHOCTH Bo3ayxa He 6osiee 60%.

T'uopasnuueckumu 6axcyuwjumu Ha3bIBAIOT TAKHUE, KOTOPHIE MOCIE CMEUIMBAHUS C
BOJIOW WJIM pacTBOPaMU SJIEKTPOJIUTOB CIIOCOOHBI TBEPJIETh U COXPAHATh MPUOOPETEHHYIO
IIPOYHOCTh HE TOJBKO HA BO3JYyX€, HO U B BoJe. [IpnueM BiakHbIN U 1aKe€ BOJHBINA PEXKU-
MBI TBEPJICHUS I HUX Hanbosee ONarompusiTHbI, TaK KaK B ATHUX YCJOBHUSX JIy4dllle U
MOJIHEE PEATU3YIOTCS UX BSIKYIIME CBOMCTBA.

Aemoknasnvle eaixcyujue NPENCTABISIIOT OO0 TOHKOU3MEIBUYEHHBIE CMECU U3BE-
CTU C KPEMHE3EMHCTBhIM WJIU TITMHO3EMHUCTBIM KOMIIOHEHTOM, CIIOCOOHBIEC MOCII€ CMEIIu-
BaHMS C BOAOUW TBEPACTh B Cpeje HACBHIIIEHHOTO BOJSHOIO Mapa MpU TeMIEpaType BhIIIE
100°C (xak mpaBuio, 170-200°C). IlockonbKy Takue yCIOBHS MOTYT ObITh CO3[JaHbI TOJIb-
KO B T€pPMETUUYHBIX COCYJaX — aBTOKJIaBax-, 3TU BOKYIIME MOJYyYMIM Ha3BaHUE aBTOKJIaB-
HBIX.

5.1. Bo3ayuiHble BSKylIHe BelllecTBa
K BO31yIIHBIM BSKYLIUM OTHOCSITCS:
- TUIICOBBIEC BSDKYILHME BEIIECTBA, COCTOSIIHNE MPEUMYIIECTBEHHO U3 IMOJIYyBOIHOTO
CaS0Oq - 0,5H,0 wunu 6e3BogHOrO cymnbdara kambius CaSOy;
-MarHe3ualibHbIe BSKYIIME BEIIECTBA, COJIEPKAIIUE B KaUeCTBE OCHOBHOI'O aKTHB-
HOTI'0 KOMIIOHEHTAa OKcuJ Maraust MgO;
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- BO3/IyIIIHAsI CTPOMTEIbHASI U3BECTh, COCTOSINAS B OCHOBHOM M3 OKCH/Ia KaJbIIHs
CaO u maraus MgO wmu ux ruapokcugoB Ca(OH), u Mg(OH)y;
- PacTBOPHMOE CTEKJIO, COCTOSIIIICE B OCHOBHOM U3 cuiinkaToB HaTpust Na,O-nSiO;
(HaTpueBoe cTekno) win cuukaroB kams KO -mSiO; (kanueBoe cTekIo).

T'uncoevie eaxcywue eeuecmea

K runcoBbIM BSKYIIMM BEIIECTBAM OTHOCATCS: CTPOUTENBHBIN U BBICOKOTIPOYHBIN
TUIIC, AaHTUAPUTOBBIN [IEMEHT U BICOKOOOKUTOBBIN TUIC (3CTPUX-THIIC).
OCHOBHBIM CBIpHEM JUISI TOJYYEHUS! TUIICOBBIX BSDKYILMX BEILIECTB CIYKUT OCaJ04YHas
TOpHAsi NOPOJa XMMUYECKOTO POUCXOKACHUS — TUIICOBBIN KaMeHb CmpoumenbHbiil
2unc MoJIy4aroT IMyTeM TEPMUYECKOM 00paOOTKHU MPUPOJTHOTO TUIICOBOTO KaMHS MIPU TEM-
nepatype 110-160°C B BapouHbIX KOTJIaX npu aTMochepHoM jaaBieHuu. [Ipu 3ToM npowuc-
XOJUT YacTUYHAs JIeTHUIpaTallds JABYBOIHOTO CyJb(aTa KaJbIUs C BBIJCICHUEM BOJbI,
KOTOpasi B MapooOpa3HOM COCTOSIHUU YXOJIUT B BO3YX:

CaS0,4-2H,0 — CaSO4'O,5H20 +1,5 HzOT

OOpazyromuiicss B 3THUX YCJIOBHUAX MOJNYTUApaT cyiab(ara Kaubliusg Ha3bIBaeTcs O-
HOJYTUPATOM.

[Ipon3BOACTBO CTPOUTENBHOTO TUIICA BKIIFOYAET CIEAYIOIINE OCHOBHBIE TEXHOJIOTHUECKNE
onepauuu: ApoOJieHne TPUPOAHOTO TUIICOBOTO KAMHS, TOMOJI, CYLIKY U OOXHUT. DTH OTie-
paldy BCTPEYAKOTCA B PA3JIUYHBIX COYETAHUAX B 3aBUCUMOCTH OT BHJA MPUMEHSIEMOIO
TEMJIOTEXHUYECKOTO 000pyI0BaHUSI.

Haubonee pacnpocTpaHeHHBIM anmnapaToM JUisi TEpPMUUYECKOH 00pabOTKH TUIICOBOTO
KaMHsI SIBJIIETCSI TUTICOBAPOYHBINA KOTEJN, PEICTABIAIONINN cO00M 0OMypOBaHHBINA H3HYT-
PU KUPIIMYOM BEPTUKAIBHBIN CTAIBHOW LWJIMHIAP, BHYTPU KOTOPOIO UMEKOTCS I'OPU30H-
TaJIbHO PACIOJIOKEHHBIE KapoBble TPYObl M MEpPEMEIINBAIOIIEe YCTPOUCTBO (MEIIANIKa).
TomouHble Ta3pl MO cUCTEME ra30BOJIOB B OOJIMIIOBKE CHauada 00OTrpeBaroT JHUIIE KOTa,
OTKY/1a HAIpPaBJISIOTCS B KOJBLEBOM KaHAJ U )KapoBble TPYOBbI, a 3aTEM B JILIMOBYIO TPYOYy.
ToHKOM3MENBYEHHBI THIICOBBIH KaME€Hb B IPOLIECCE TEIUIOBOM OOpabOTKH MOCTOSHHO
NEPEMEIINBAETCS JIONACTIMU MEIIAJIKH, YTO Oo0ecreynBaeT Haubosee MOIMHYI0 U PaBHO-
MEpHYIO Aerujparaiuio Bceil oOpadbarsiBaemoi nopuuu. [IpogomkuTenbHOCTh Mpouecca
BAapKH 3aBUCHUT OT pa3Mepa KOTJja, TEMIIEPATypbl U CTEIIEHU BJIAKHOCTH CBHIPbSI U COCTAB-
asieT oT 1 no 3 4. IlosryyeHHbIN MOTYyBOAHBIN TUIIC BHIFPYIKAOT U3 BAPOYHOr0O KOTJIA U MO-
JaloT B OyHKEPHI BBIAEPKUBAHUS (KaMepbl TOMJICHUS). DTO YIydlIaeT Ka4yeCTBO M OJHO-
POJIHOCTh MOJIYUYEHHOro BsKYyIIEro. M3 OyHKepoB BbIAEP)KMBAHUM TUIIC MEPErpyKaloT B
CUJIOCBI XpaHEHHUs TOTOBOTO ITPOAYKTA.

[Ipu oGxure BO Bpallaronuxcs mevax ChIpbe APOOST 10 3epeH KpymHocThio 10-35
MM. JIpoOJieHbIH TUIICOBBIA KaMEeHb, 3arpy’>KaeMblii B MPUTIOAHITHIA KOHEIl OapabaHa de-
pe3 3arpy304HyI0 BOPOHKY, Oiarogaps HaKJIOHy OapabaHa mepeMeniaeTcs B HalpaBlIeHUN
IPOTUBOIIOJIOXKHOTO KOHIA. OOGXUI ChIpbS MPOU3BOAMTCS TONOYHBIMHU ra3aMu, KOTOPbIE
nojaroTcs B 0apabaH Mmeur co CTOPOHBI 3arpy3Ku (MPSIMOTOK) WJIM BBITPY3KH (IIPOTHUBO-
TOK) ChIpbs. BhIXOASIINIA U3 I€UH TOpsIYUA MaTepras HapaBisiloT B OyHKEp TOMIICHHUS, a
3aT€M MOABEPTatOT TOHKOMY ITOMOJY.

Buvicoxonpounulii cunc- 3T0 BSKYyIIEe, COCTOSIIEE B OCHOBHOM 0-MOAU(PUKALIMY TTO-
JAYTUApATA, TOTYYaOT TEPMUUECKON 00pabOTKOM TMIICOBOr0 KaMHS B TEPMETUYECKUX afl-
naparax IMOJaBJICHUEM Tapa WIM KUISTYEHUEM B pacTBopax Hekotopsix coiserr (MQCly,
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CaCl, wu ap.) ¢ mocienyronel CymKol U W3MeNIbUeHUEeM B TOHKUM MOPOIIOK. TerioBy.
O06paboTKy MmapoM HPOBOJAT B 3allapOYHBIX ammnaparax, aBTOKJIABAX M camMo3amapoOyHbIX
arnraparax.

BbICOKOTTPOYHBII TUTIC MOXKET OBITH MOJIYYEH U BAPKOM THIICOBOIO KaMHS B BOJIHBIX
pactBopax 20-25%-HON KOHIIEHTPAIMHU XJIOPUCTOTO KaJbIUS, XJIOPUCTOTO MarHus, cep-
HOKMCJIOTO MarHus u Jp. cosier. Bapka runca B 3Tux ycnoBusx ainurcs otl,5 1o 7 4.

BBICOKOIIPOYHBIN THUIIC OTAUYAETCS OT OOBIYHOTO CTPOUTENBHOTO THUIlca OObIeH
MOHOMMHEPAJIBLHOCTBIO COCTaBa, 00Jiee KPyNHBIMH KPUCTAJJIAaMU, MEHbIIEH BOJOMOTPED-
HOCTBIO U BCJIEJCTBHUE 3TOTO - MOBBIILIEHHON MPOYHOCTHIO MIOCIIE 3aTBEPICBAHMUS.

TBepaeHHe CTPOUTETHLHOTO M BBICOKOMPOYHOTO THIICA, 3aTBOPEHHOIO BOJOH, 3a-
KJIFOYAETCSl B MPEBPAILEHUN TUIICOBOTO TECTa B KAMHEBUIHOE TeJI0, 00JaAatoliee IpoYHo-
CThI0. 3aTBEPACBAHUIO MPEIIECTBYET CXBATHIBAHUE TECTA, XapaKTEPU3YIOIIEECs ero 3ary-
CTEBAHUEM U MOTEpeN IacCTUYHOCTH. CXBAaThIBaHUE U TBEPACHUE MOTYBOJAHOIO TUIICA SB-
JSIETCSl PE3YIABTATOM €0 (PU3UKO-XMMHUYECKOTO B3aUMOICHCTBUS C BOJION. DTO B3aMOIeii-
CTBHE COTJIACHO OOOOIIEHHOW TEOpUU TBEPJEHUS HEOPraHWYECKHUX BSDKYIIUX, pa3pado-
TaHHOU A.A.BaliKOBBIM, TPOXOJUT B YETHIPE NEPUO/IA.

Ilepgbiii nepuod, HAUMHAIOIIMIICS ¢ MOMEHTA CMENIMBAHUS (3aTBOPEHMSI) THUIICA C
BOJIOM, XapaKTepU3yeTCsl TEM, MMOTYTUAPAT Cyib(aTa Kaabllis PacCTBOPSIETCS B BOJE, 00pa-
3ys HaCBIIEHHBIA PaCTBOP. DTOT NEPHOJ HA3bIBAIOT IIEPUOJAOM THAPOIIH3A.

Bo emopom nepuode npouCX0IUT XUMHUYECKOE B3aUMOJEHCTBUE MOTYTUAPATA C BO-
noi (ruaparanus) ¢ o0pa30BaHUEM JIBYBOJHOTO CyJib(aTa KalbLUs:

CaS04:0,5H,0 + 1,5H,0 — CaS04-2H,0

Tak Kak pacTBOPHUMOCTH 00pa3yIOMIETOCs IPU 3TOM JABYBOJHOTO CyJb(aTa KaabIIHsl
npuMepHo B 3,5 pa3a MEHbIIIE PACTBOPHUMOCTH MCXOJHOTO TIOJTYBOJTHOTO CyJbdara Kallb-
st ( COOTBETCTBEHHO, 2,05 u 7,7 1/11), 006pasyromuecs: MOJIEKYJIbl IBYBOJAHOTO TUIICA OKa-
3BIBAIOTCSl B MPEHACHIIIICHHOM IO OTHOIICHHWIO K HUM PAcTBOPE MOJYTHApATa, 4To 00y-
CJIOBIIMBAET X KPUCTAILTU3AIMIO B BUJIe CYOMUKpOKpucTawioB. [To Mmepe nmpoTekanus pe-
aKIIMK THIIpATAIlMU KOJTUYECTBO CYOMUKPOKPUCTAIUIOB OBICTPO BO3PACTAET, UTO MIPUBOIHT
K 00pa30BaHUIO KOJJIOUTHOW CUCTEMBI.

C Hayaniom 00pa30BaHUs KOJUTOMIHON CUCTEMBI CBSA3aH mpemuti nepuood TBEpIACHHS
TUIICa, XapaKTePU3YIOIIHUIACS CXBAaThIBAHKEM THIICOBOTO TecTa. HaunHas ¢ onpeaeneHHoro
MOMEHTA, BCJICJICTBUE YMEHBIIICHUS KOJIMYECTBA CBOOOHON BOJBI B CBSI3U C €€ PAcXoJ10-
BaHWEM Ha THJpATAIlUIO, B3aMMOJICHCTBHE BOJBI C IMOJYTHAPATOM IMPOUCXOIUT TOMOXH-
MHUYECKH, TO €CTh MUHYS pacTBOpeHue. B 3TOT mepro/; HaOIto1aeTCs MOBBIIICHUE TEMIIE-
paTypsl Tecta (9K30TepMHuIecKuii 3G (HeKT), 4To 00yCIOBIMBACT YCKOPEHUE PEAKITUN TH]I-
patanuu. OTO NPUBOJIUT K OBICTPOMY BO3HMKHOBEHHIO OTPOMHOIO KOJHUYECTBA MHUKPO-
CKOMUYECKUX KPUCTAJUTMKOB JIBYBOJHOTO THIICA U YIUIOTHEHUIO 00pa30BaBIIETOCS KOJIIO-
ujaa.

B nenom, Tpetuit nepuo XxapakTepu3yeTcs cxeamvléaniemM TUTICOBOTO TECTA.

B uemeepmom nepuoode TBepreHUS MPOUCXOAUT CpacTaHHE MHUKPOKPHCTAIUIOB B
KPYIHBIC KPUCTALTBI (MaKpOKPUCTAIUIBI), KOTOPhIE, UMES HTOJhYaToe CTPOCHHE, Tepe-
TUIETAIOTCS M CIEIUISIOTCS B KOHTaKTaX, (hOPMHPYS JKECTKUH KPUCTALIUYCCKUN Kapkac,
00eCIIeYnBaOIIMKA MPOYHOCT 3aTBEPICBIIEMY BSIKYIIIEMY.

['mapaTaruss OCHOBHOM MacChl TIONYTHpaTa U KpUCTAUTH3AIUs ABYyTHIpaTa 3aBep-
mrarotest uepe3 40-60 MuH mocie 3aTBopeHms Tunca. K a”ToMy MOMEHTY JOCTUTAeTCs Mak-
CUMaJIbHasi IPOYHOCTh TUTICA BO BJIQXKHOM COCTOSTHUU. [IpOYHOCTH 3aTBEpEBIIETO THUIICA
10 Mepe BBICHIXaHUS BO3pACTacT B HECKOJIBKO pa3, YTO OOBSCHSACTCS BBIACICHUEM
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JIBYBOJTHOTO THUIICA M3 MCHAPSIONICICS BOJAblI U YIIPOUHEHUEM UM MEKKPHUCTAJUTMYECKUX
KOHTaKTOB. [locie MOJIHOro BBICBIXaHMS TBEPACHUE TUIICA 3aKAHUYMBAETCA M MPOYHOCTh
ero 0oJiee He HapacTaer.

CrpouTenbHbIN U BBICOKOIIPOYHBIN TUIICHI 10 CBOUM CBOMCTBAM BO MHOTOM CXOXH.
['maBHOE pa3nuuue COCTOUT NPEUMYIIECTBEHHO B IMOKA3aTENAX MMPOYHOCTHU. /{7151 MoIHOM
rUApaTauy moJyruapata Teopetudecku Tpedyercs 18,6% Bomsl. [Ipu 3aTBOpeHNM XK€
THUIICA U3 YCJIOBUS MOMyUeHUs y1000YKIaIbIBAEMbIX CMECel PUXOIUTCs OpaTh BOJBI
3HAYUTEIBHO OOJIBIIE: B CIIy4ae UCIOIb30BAHMS CTPOUTENBbHOTO rumca ot 50 1o 70%, BbI-
cokonpouHoro — 35-45%. M306siTounas Bona (cBepx 18,6%), ocraBmrasicst mocie 3aBepiiie-
HUS THUIpaTaluy, B JaJIbHEHUILIEM UCIIapseTCs U Ha €€ MECTE B 3aTBEPEBILIEM MaTepHralie
oOpa3ytorcst mopsl. [10CKONIbKY B BEBICOKOIIPOYHOM THIICE TAKUX MOP 00pa3yeTcsi MEHBIIIE,
€ro MPOYHOCTh BBIIIE€ CTPOUTEIHLHOTO THUIICA.

KauecTBO cTpOUTENBHOTO TUIICA XapaKTEPU3YETCA:
~-TOHKOCTbIO TIOMOJIa
- CPOKaMH CXBaTbhIBaHUS TMIICOBOTO T€CTA CTAHJAPTHON I'yCTOTHI;
- IPOYHOCTHIO NIPU CHKATUU U U3THOE.
Touxkocms nomona eunca OLICHUBAETCS N0 BeJIMUMHE ocTtarka Ha cute Ne02 mocie npoceu-
BaHuA 1poObI Maccoil 50 r. [To aToMy nokazaremnto pa3iaMvaroT T'MIICOBBIE BKYIIHE:
- rpy6oro momona (I ) - ocrtatok Ha cute He 6onee 23%;
- cpennero nomoua (I) - ocrarok Ha cute He Oonee 14%);
- Torkoro nomodna (I11) - ocratok Ha cute He 6oee 2%.
Cpoku cxeamviganus ONPEAETAOT Ha npudope Buka ¢ urnoi. OnpeneneHne CpokoB cXBa-
THIBAaHMS BBIIIOJIHAIOT HA THUIICOBOM TECTE CTaHIAAPTHOMN (HOPMaIbHON) I'yCTOTHI.
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Puc. 5.1. Memanka Puc. 5.2. llunuuap BuCKo3u-
metpa CyTtrapna

3a TeCTO CTaHAAPTHOM I'yCTOThI IPUHUMAETCA TAKOE TECTO, KOTOPOE MPHU BhITEKA-
Huu u3 Bucko3uMerpa CyTtrapaa obpasyer nenemky quamerpom (180+5) mm. 3a Havamo
cxBatbiBanus (HC) runcoBoro tecta npuHUMAIOT BpEMsl, MPOIIEAIIEE C MOMEHTA 3aTBO-
pEeHUsI TUIica BOJOW JI0 TOTO MOMEHTA, Korja uriia npudopa Buka BiepBbie HE OIMYCTUTCS
710 THA KOJibI[a; 3a KoHel cxBaThiBHUS (KC) mpuHUMAIOT BpeMsi C MOMEHTA 3aTBOPEHUS
TUIICa BOJIOM A0 TOrO MOMEHTA, KOor/ia uria npubopa Buka npoHukaer B TecTo He Oosee
yeM Ha 1 MM. Cpoku cXBaThIBaHMS BbIpakatoT B MUHYyTaX. [1o 3 ToMy mokaszaTeto rumco-
BbI€ BSDKYILIUE MMOIPA3ICTSIOTCS Ha TPU BHUJIA:

-A — osicTpotBepactomue: HC>2 mun; KC<15 mu~;

- b — HopmanbHOTBepaetonue: HC>6 mun; KC<30 muH;

- B — memnennotreepaectomue: HC>25 mun; KC- He Hopmupyercs.
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JUisl peryaupoBaHusi CPOKOB CXBAThIBAHUS B TUIIC NPHU 3aTBOPEHUH BBOJAT pa3ivy-
Hble 100aBkH. C LIENbI0 YCKOPEHUS CXBAThIBAHUS TPUMEHSIOT HATPUEBBIE U KAIHEBBIE CO-
JU COJISTHOM M CEpHOM KHCIIOT, a TaKkKe TPYAHOPACTBOPUMBbIEC JOOABKH, BBIMOJIHSIOIINE
pOJIb IEHTPOB KPUCTAILTM3AIMK (JABYBOJHBINA THUIIC, KAJIbIIMEBBIE COJU OpTOodochopHOit
KUCJIOTHI U Ip.).

3aMmeIeHHe CXBaThIBaHHs JOCTUTaeTcs JOOaBJICHHEM B THIIC BEIIECTB, KOTOPHIE
pearupys c MoJyTuapaToM, o0pa3yroT Ha MOBEPXHOCTH €TI0 YaCTHII 3aIUTHBIC TJICHKU U3
TPYJIHOPACTBOPUMBIX coenuHeHui (pocdar HaTpus, Oypa, OOpHas KHUCIOTa, JMMOHHAS
KHUCIIOTa U JAp.), 3aTPYyAHSIONIME TPOHUKHOBEHUE BOJIbI K HETUAPATUPOBAHHOMN MOBEPXHO-
CTH THUIICOBBIX YacCTHUIL. 3aMEJJIUTh CXBATHIBAHHE MOXHO M C MOMOIIbIO MOBEPXHOCTHO-
AaKTUBHBIX BEUIECTB (HAmpUMeEp, MIACTU(ULHUPYIOUIUX), KOTOpPbIE, aJcopOUpysCch Ha 4Ya-
CTUIaX IOJYBOJHOTO M JBYBOAHOTO THIICA, 3aMEISIIOT 00pa3oBaHUE KPUCTAIMYECKHUX
3apojblieii. 3aMeJIsieT CXBaTbIBAHUE CTOJISPHBIN KIIEH U U3BECTbD.

llounocmes cmpoumenvHoeo eunca ONPEACTAIOT UCIBITAHUEM 00pPa3OB-OATIOUEK C
pasmepamu 40x40x160 MM, U3rOTOBJIEHHBIX U3 TECTA CTAHAAPTHOM I'yCTOTHI, Yepe3 2 4 uX
TBEPJICHUS B BO3QYIIHBIX yciaoBusiX. CHavana 3TH OaIOUKH HCIBITHIBAIOT Ha U3rH0 (puc.
5.3), a 3aTeM moTy4YeHHbBIC TIOJIOBUHKHU- Ha Ccxxatue (puc. 5.4 ).

FOEET | FPE

3 opeay A 4

Puc. 5.3. Cxema ucnbpITaHUs Ha U3THO Puc. 5.4. Cxema ucnbelTaHus Ha
c)KaTHe
3a mpenesl MPOYHOCTH MPU U3TMOE U CHKATUM NMPUHUMAIOT CpeIHHE apudpMeTrhye-
CKHE 3HAYCHHUSI pe3yIbTAaTOB UCIBITAHUM BCEX 00pa3IloB.
JleficTByOIIMN CTaHAAPT KIACCU(PUIUPYET TUIICOBBIC BSKYIIME MO MPOYHOCTH Ha
mapku ot -2 no I'-25 (Tabx. 5.1).
MunumabHbIe TpeOOBaHUS 10 TPOYHOCTU MIPU M3TUOE U CXKATUM 00pa3IOB-0aI0ueK, UcC-
NBITAHHBIX Yepe3 2 4 M0CJIe CMEIIMBAaHMS TUIICa C BOJOM, MPUBEACHBI B Ta0I. 5.1,
Tabmumna - TpeGoBaHMs IO MPOYHOCTH K BSKYIIIUM Pa3HBIX MapOK

Bun [Ipenen npounoctu, MIla. JIns mapok

ucnpiTanus | I'-2 -3 r-4 -5 I-6 r-7 r-10 |r-13 |r-i6 |r-19 |r-22 |r-25
Cxarue 2 3 4 5 6 7 10 13 16 19 22 25
W3zrub 12 1,8 2,0 2,5 3,0 3,5 4,5 5,5 6,0 6,5 7,0 8,0

[lo pe3ynpTaTaM onpeiesieHus TOHKOCTH IIOMOJIa, CPOKOB CXBAaThIBAHUS U IPOYHO-
CTH JIeJIaeTCsl COKpAIICHHas 3anmuch HHPOpMAIK O CBOMCTBaxX Bshkymiero. Hampumep, I'-
4-b-1l o3nauvaer, 4TO NaHHOE BSKYIIEE MPENICTABISIET cO00M HOpManbHO TBepaetonuil (b)
runc cpeasero nomodna (1), UMeronuii MPOYHOCTh MPH CKATUU Yepe3 2 4 MOoCIe CMENIN-
BaHMs BoAoU He MeHee 4 MIa.

CTpoUTENbHBIN TUIC MIUPOKO NPUMEHSIOT JJI W3TOTOBJICHUS PA3IMYHBIX CTPOU-
TEIbHBIX HM3IEJIHI: IJIUT MEPEropoa0K, IMCOKAPTOHHBIX M TUIICOBOJIOKHHCTBIX JHMCTOB,
CTEHOBBIX KaMHEH, apXUTEKTYPHO-IEKOPATUBHBIX H3AENINNA, BEHTUISILITUIOHHBIX KOPOOOB H
ap. VI3 Hero M3roTaBauBalOT SYEUCThIE U3/IEIUs (IIEHO- U Fa30THUIIC), UCIOJb3yEMbIE B Ka-
YECTBE TEIJIO- ¥ 3BYKOU30JSLMOHHBIX MAaTEPUAIIOB.
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BBICOKOTTPOYHBIN THUIC MPUMEHSIOT ISl U3TOTOBJICHUS JIUTEUHBIX (HOPM B MPOU3-
BOJICTBE CAHMTAPHO-TEXHUYECKOW KepaMUKH (MOMKU, Oauku u Ap.), Mojeneu popm B ma-
IIMHOCTPOCHUH, B METULIUHE.

Macznesuanvnsle saxcyuwjue eeuiecmea

K Marne3masibHbIM BSDKYIIIUM OTHOCSITCS KayCTHUYECKHM MAarHE3UT W KayCTHYECKHUI
JOJIOMUT. B oTnwdme oT ApyruxX MUHEPATbHBIX BSOHKYIIMX MarHe3WaIbHBIC BSDKYIUE 3a-
TBOPSIIOT TOJBKO PAacTBOpaMU XJIOpUJa WK cyibdara kampuusd. MHorna nns 3Tod nenu
UCIIOJIB3YIOT XJIOPUCTHIN LIMHK, CEPHOKHCIIOE 5KEJIe30 U Ap. COJIH.

Kaycmuueckuii maenezum nonydaror o0xurom npu temneparype 600-650 °C npu-
POJIHOTO MarHe3uTa B MIAXTHBIX WM BPALIAIOLIMXCS NIevax 70 noiHoro yaanenus COy:
MgCO3; — MgO + CO21

[Tocne oGxura npoayKT u3MenpyaroT 10 ocrtatka Ha cute Ne 008 He Oonee 25 % u
yHaKOBBIBAIOT B F€PMETHUYHbIE METa/lInyeckue OapabaHbl BO M30E€KaHHME TUApPATALUUA U
KapOOHM3AIMU Ha BO3TyXe.

J1Jist 3aTBOpEHMS KayCTUYECKOTO MarHe3uTa MPUMEHSIOT pacTBOPBI XJIOPUIa MarHUs
MgCly::6H,0 (33-38%) mnm ceprokucioro maraus MQgSO4:7H20 (16-20%). Kaycrude-
CKHMI{ MarHe3WT B 3aBUCUMOCTH OT conepkanus MgO nenst na yetbipe mapku: [IMK-88,
[IMK-87 u IIMK-75. Jl511 CTpOUTENBHBIX L€l TPUMEHI0T MarHe3ut Mmapku [IMK-75.

CxBaTbIBaHUE M TBEPACHHE KAyCTUYECKOIO MarHe3uTa OOYCJIOBJIEHO TMApaTaluen
MgO. Ilpu 3aTBOpeHHH OKCHJA MarHusl BOJIOM BCJEACTBHE €ro KpailHe Malloll pacTBOpH-
MOCTH THJpaTalsi MPOXOJAUT OYEHb MEJJIEHHO, a MPOYHOCTh OOpPa30BaBIIETOCS KaMHs
HeBenuka. [Ipu 3aTBOpeHHM k€ pacTBOpAMM COJIEM CKOPOCTh B3aMMOJICHCTBUS OKCHIA
Mar"usi ¢ BOJIOM pe3KO BO3pacTaeT BCIICJCTBUE MOBBIIMICHHONW €ro PaCTBOPUMOCTH B ITHX
pactBopax. IIpu sToM oOpaszyercst He Toabko ruapokcun marauss Mg(OH),, HO U TapoK-
cuxiopuasl Maraus tuna MgO=nMCl:mH,O win - ruapokcucyabGaThl MarHusi THIA
MgO:nMgSO4:mH,0, koTopble BCIENCTBUE KPUCTAUIM3AIMKA B BHUJAEC BOJOKOH U WIJ
IPUIAI0T KAMHIO TTOBBITIIEHHYIO TPOYHOCTh HA PACTSKEHUE.

KaycTuaecknii Marue3ut sBIsIeTCS OBICTPOTBEPACIONINM BSDKYIIMM: HAa4dallo CXBa-
ThiBaHUA MarHe3uta Mmapku [IMK-75 nomxkHo HactynaTte He panee 20 MUH, a KOHEIl CXBa-
ThIBaHUSl — HE Mo3AHee 6 4. MapKu Mo NpOYHOCTH IMPHU CKaTUK 00pa3lioB U3 TpamMOOBaH-
HBIX pacTBOpoB cocTtaBa 1:3 (Mmarue3ut: necok) — 400, 500 u 600 (B 28-cyTOYHOM BO3-
pacTe TBEp/ACHHUS B BO3AYIIHBIX YCIOBHSIX).

Kaycmuueckuii 0onomum moay4daroT 00KUTOM MPUPOJHOTO JIOJIOMUTA MPU TEMIIe-
patype 750-850 °C, obecneumnaromeil JUCCOIMALIUIO TOJIBKO MarHe3UaJlbHOM YacTH J10JI-
MUTA!

MgCO3::CaCO3 — MgO::CaCO3; + CO21

KaycTruecknil 1OJTOMHT 3aTBOPSIIOT PACTBOPAMH TEX K€ COJIEM, UTO KayCTUUYECKUN
MarHe3uT. JTO BSIKYILEE SBISETCS MEAJICHHOTBEPACIONIMM: HAYaJIO0 CXBAThIBAHUSI HACTY-
naeT depe3 5-10 4, a xonery - 8-204. [IpodyHOCTH KayCTHYECKOTO AOJOMHTa B 2-3 pasa
MEHbIIIE, YeM KayCTHYECKOIO0 MarHe3uTa, 4To OOYCJIOBJIEHO MEHBIIUM COACpP’KaHUEM B
HEM aKTUBHOT'O OKCH/JIa MarHusl.

Marune3unanbHbIe BSKYIIUE BEIIECTBA MPUMEHSIOT ISl YCTPOHCTBA OECIIOBHBIX IM0-
JIOB, TUIMT U IUIUTOK, CTYIIEHEH, Pa3IMYHbIX TEIJIOU30ISLUNOHHBIX MAaTEPUATIOB C HCIOJIb-
30BaHMEM B KaueCTBE 3aIOJHUTEJICH APEBECHON CTPYKKH U OMHIIOK (KCHIIOJIMT) U BOJIO-
KOH ((pubponuT), a TaKKe NEHO- U Ta30MarHe3uTa.
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CmpoumenvHasn 6030yuinasn u3eecmp

CrpouTenbHas BO3AyIIHAS MU3BECTh — MPOAYKT O0KHTa He 00 CheKaHus W3BECTHS-
KOB WJIM U3BECTHSKOBO-MarHe3MaJIbHBIX (JIOJIOMHUTOB) MOPOJI, COJEpKAIUX He Oonee 6%
TJIMHUCTBIX IIPUMECEH.

JIJist Ipon3BOICTBA BO3MYIIHONW M3BECTH NMPUMEHSIOT TUIOTHBIC KPUCTAJUTMYECCKUE U
MPaMOPOBUIHBIC U3BECTHSIKH, MEJI, U3BECTHIK-PAKYIIICYHUK, N3BECTKOBBIA Ty, JOTOMHU-
TU3WPOBAHHBIN U3BECTHSK (coaepxaruii oT 5 10 20% MgCOs) u momomut (comeprkamuii
ot 25 10 45% MgCO:s,).

[ToryueHnue BO3AYITHOW M3BECTH OCHOBAHO HA PEaKIMM JaKapOOHM3AIMU KapOoHa-
TOB KaJIbITUs U MarHusi mpu o0xure mpu Temreparype 900-1100°C:

CaCO3z—CaO0 + CO2T; MgCO3; — MgO + CO21

[Tomy4yeHHBIH MOCIEe 00KUra MPOAYKT HA3BIBAIOT KOMOB0U u3secmoro. Tak Kak mpu
00KUTe U3 ChIPhS YJIAJISETCs YIJIEKUCIBIN Ta3, cocTaBisomuii 6onee 40% mMacchl UCXO0/I-
HOW TOpHOM TTOPOIBI, @ 00BEM 00KUTAEMBIX KYCKOB YMeHbIaeTcst Bcero Ha 10%, komoBas
U3BECTh UMEET TOHKOIMOPHUCTYIO CTPYKTYPY C OYEHb PA3BUTOM BHYTPEHHEH MOBEPXHO-
CTBIO. KomoBy1o n3BecTh U3MENbYAIOT (AUCTIEPTUPYIOT) MEPE] MPUMEHEHUEM IBYMSI
crnocodamu .

Ilepewiii c10CO0 3aKIIOYAETCS B TOM, YTO KOMOBYIO HM3BECTH MOJIBEPratOT MOMOIY B
MEJILHHIAX J0 TaKOM CTerneHH, YTOOhI ocTaTku Ha cuTax Ne(02 u NeO08 cocraBisiiu He 00-
aee 1,5 1 15% cooTBETCTBEHHO.

Bmopoii cioco6 3akirovaeTcsi B TOM, YTO KOMOBYIO M3BECTh 3aTBOPSIOT (TracAr) BO-
noii. Ilpyu 3TOM MPOUCXOAUT TUApATALMS OKCHIA KaJbLUS C BblAEIECHUEM OO0JBIIOrO KO-
JMYECTBa TEIJIa U CaMOTPOU3BOJILHOE MPEBPAIEHNE U3BECTH B TOHKUI TTOPOIIIOK:

Ca0 + H,O — Ca(OH); + 65,5 kJIx/k-MOJ1b

[Ipu rameHny U3BECTU C BBICOKUM cojep:kaHueM akTuBHOro CaO BbLaelsromieecs
TEIJI0 MOXET HarpeTh cMech u3BecTu ¢ Bojaou a0 100 °C u Torga Boaa 3akunut. Takyro
U3BECTh HA3BIBAIOT uzgecmvro-kunenxou. Teopernyecku mis rugapatanuu CaO tpelyercs
32% BoOJbI OT €ro Macchl. [ rammenust Boabl OEpyT 3HAUUTEIBHO OOJIbIIE, TAK KaK B CBA-
31 C HarpeBaHUEM 4acTh ee ucnapsercs. [IpoaykT ramenus, npeicTaBisSOLUiA co00il
NPAKTUYECKH CYXOM TOpOIIOK, HA3bIBACTCA 2UOPAMHOU U3BECMbl0 WA U38ECHIbIO-
nywonkoti. OOBIYHO U1 TIOJyYEHHUS] TUJIPATHOM M3BECTH KOMOBYIO M3BECTb 3aJIUBAIOT
Boj0M B konnuecTtBe 60-80% ee maccel. [Ipu rameHun U3BeCTH BOJION B KOJIUYECTBE 2-3
71 Ha 1 Kr MOMy4aroT uzgecmkogoe mecmo, cojiepxkaiiee o0biaHO okoio 50% (mo macce)
Boabl. Ecau 11 ramenus u3BecTd BOAblI OepyT emle OoJiblIe, MOIYy4atoT MPOIYKT, Ha3bl-
BAa€MBbIH U36€CMKOBLIM MOTOKOM.

["amieHre MpOUCXOAUT C Pa3sHOM CKOPOCTBIO, KOTOpAs 3aBHCHUT OT COACPXKAHUS B
Hel aktuBHOro CaO u temneparypsl o0xura. I1o BpeMeHH rameHus U3BeCTb MOApPa3e-
JSI0T HA Obicmpozacsawylocsi IPU BPEMEHHU TallleHHs] He 0osiee 8§ MUH, cpedHe2acsauyiocs
OpU BPEMEHM TalieHust 10 25 MHUH U MeOdleHHOo2acAwyocs Ipu BPpEMEHU TalleHus Ooliee
25 MUH.

KauecTBO BO31yIIHOM M3BECTH 3aBUCUT OT COCTABa M BHJIa UCXOJHOIO ChIPhS, Kaue-
cTBa 00Kura (Temrneparypa, MoJHOTa AUCCOLUALNUA KapOOHATOB) CTEIIEHU MTOMOJIA.

OCHOBHBIMM MOKa3aTEJISIMU KauyeCTBa U3BECTH SIBJISIFOTCS aKTUBHOCTb, COJIEP-
xanue MgO u COg, a Takke He MOTACUBIIMXCA 3epeH (B KOMOBOW U3BECTH).
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Axmusrnocmsb U3BECTH XaPAKTEPU3YETCS CYMMapHBIM MPOIEHTHBIM COJICP)KaHHEM B
HEeHl aKTUBHBIX, TO €CTh OBICTPO pearupyromux ¢ Bogoii, CaO u MgO.

[To »TOMYy IMOKa3aTeI0 HEralieHas W3BECTh IojApasjaeiseTcs Ha 3 copTa: 1-it copr
npu cymmapHoM conaepxkanuu aktuBHbIX CaO u MgO ne menee 70%, 2-it copt — 80% u
3-ii copt — 70%.

Conepxanue B n3Bectu CO; B cocTaBe KapOOHATOB CBHJICTEILCTBYET O HETOTHOM
JUCCOTHAIIH KapOOHATOB TP 00KUTE CHIPHSI.

He nozacuswuecs 3epHa B TalmeHONH KOMOBOM M3BECTH MPEACTABICHBI HEO0HCOSOM
(Hepa3IOKUBIITUMUCS YaCTUIIAMHM W3BECTHSKA, MAarHE3WTa WM JIOJIOMHUTA), Nepetco2oM
(«HaMepTBO» O0O0XOKEHHBIMU OKCHIAMHU KaJIBIIMsI M MarHus, 3HAYUTEIHHO YTPATHUBIITUMHU
U3-32 OTOTO0 aKTHBHOCTH) M MHEPTHBIMH MTPUMECSAMH (3€pHA KBapIl, MOJEBOTO IITAaTa U Jp.
MUHEPAJIOB), HE 00JIaIAI0IUMU CITIOCOOHOCTBIO K THapatanuu. Eciu HeqoKor U MHEpT-
HBIC TIPUMECH TOJIbKO CHMYKAIOT aKTUBHOCTH M3BECTH U HE SBJISIOTCS OMACHBIMH, TO 3TOTO
HEJB3s CKa3aTh O MEPEKOre, MPeICTaBICHHOM YaCTHIIAMH, HE YCIICBIIIMMH, B CHITY C1a00k
AKTUBHOCTH, IIPEBPATUTHCS B THAPOKCHUABI Kbl U Maruus. [lomanas B CTpouTeIbHbBIC
PacTBOPHI B HETHIPATUPOBAHHOM BHJIC, 3TH YaCTHIIbI, MEJICHHO Tacsch U yBEIUINBASICH B
00beMe, BBI3BIBAIOT B KJIAJKE HIIM IITYKaTypKe Ae(EKThl, Ha3pIBaEMbIC <«JTyTHKaMm». s
YCTPaHEHHsI BPEHOTO BIWSHUS MEPEKOra KOMOBYIO U3BECTh MeEpe/] raleHueM Mo IBepra-
0T TIOMOJY, MYIIOHKY, TIOJyYeHHYI0 M3 KOMOBOW M3BECTH, MPOICKUBAIOT YEPE3 TOHKOE
CHUTO, a OT/ICTICHHBIC YAaCTHUIIbI TIOJIBEPTAIOT TOBTOPHOMY TaIlIEHUIO.

TBepaeHHEe M3BECTH MOXKET MPOUCXOJUTH TOJBKO B BO3IYIIHO-CyXHX YCJIO-
Busx. [Ipu mucmapeHun BOJBI MENbUANIINE KPUCTAUTBI THAPOKCHIA KaIbIUS CPacTarOTCs
JpyT ¢ JIpyrom, oOpasys JKeCTKUH KapKac, CKPCIUISIOIINN 3epHa IMecka B CTPOUTECIHBHOM
pactBope. JlocTuraemas mpu 3TOM IIPOYHOCTh HeBelnka U coctapiseT 0,5-1,0 MIla gepe3
MECSII TBEPACHHUS.

[Ipu nnmuTensHOM TBepAcHUU ( B T€YECHHE MHOTHX JIECATKOB M JIaK€ COTEH
JIET) IPOYHOCTH M3BECTH HAPACTACT 3a CUeT KapOOHM3AIIMN YIJICKUCIOTON BO3TyXa:

Ca(OH)z + CO,; — CaCO3 + H,O

OO6pa3yromuiicss mpu 3ToM KapOOHAT Kanblusi 00Ja/laeT BBICOKOM MPOYHOCTHIO H
BOJIOCTOMKOCTBIO. OfHaKo, 00pa3oBaHWE IUICHKH Ha TMOBEPXHOCTH CTPOHUTEIHHOTO pac-
TBOpa OOYCJIOBJIMBAET 3aMeJICHUE KapOOHM3alMK, KOTopas U 0e3 TOro MpOTEKaeT Mel-
JICHHO B CBSI3M C MaJloil KOHIICHTpAIMeH yTIeKUCIIoro raza B Bo3ayxe. B pesynbraTte kap-
OOHM3AIMU B TCUYCHHE JTUTCIBHOTO BPEMEHH MPOYHOCTh M3BECTKOBO-TICCYAHOTO PACTBO-
pa yBenuuuaetcs B 10 u 6osee pas.

BoznymiHyo u3BecTh MPUMEHSIOT ISl PUTOTOBJICHUS KIAAOYHBIX U IITYyKa-
TYPHBIX PAaCTBOPOB, B MIPOU3BOJICTBE ABTOKJIABHBIX CHJIMKATHBIX MATEPHAIIOB PA3IMYHOTO
HA3HAYEHUS, JIJISl IPUTOTOBJICHUS M3BECTKOBO-TINIAKOBBIX BSDKYIIUX M U3BECTKOBBIX Kpa-
COK.

Pacmeopumoe cmekno
ChipbeM 11 MOJYYEHHsS] PAaCTBOPUMOrO CTEKJIA SIBJIAIOTCS KBapLEBBIM MECOK, a
takke coma Na,COs, motamr K;CO3 u cymbdar natpus Na,SOs. Ilpu nmpumenenuun
HATPUEBBIX COJIEH MONYYAIOT HAmpuegoe pacmeopumoe cmekio, KaTueBbIX — Kaluesgoe.
KBap1ieBslii ecok U coJib MOCie TIIATEILHOTO CMEIIMBAHUS 3arpy»KaloT B CTEKIIO-
BapEHHYIO Meub, re Mexay HuMmH npu temmneparype 1300-1400 °C npoucxoaut B3auMo-
JICHCTBUE C BbIICJIEHUEM ra3000pa3HbIX OKCHIOB:

39



Na,COs + nSi0O, — Na,OnSiO, + COQT

K,CO3; + mSiO; — K,OmSiO, + COZT

[Ipy criaBiaeHuH ¢ CyAb()AaTOM HATUPHUS BBOJAT KATAIM3aTOP — YTOJBHBINA I1OPO-
HIOK:

Na,SO, + nSiO, + C — Na,OnSiO, + SO, + COT

[Toy4yeHHYIO CTEKJIOMACCy BBUIMBAIOT U3 M€Y, IPU ATOM OHA OBICTPO OXJIAXKIACTCS
U pacrajgaeTcs Ha OTIENbHBbIE KYCKH, Ha3bIBa€Mble cuiuxam-2avi6oi. I3 pacTBOpUMOro
CTEKJIa MOJIyYalOT H#CUOKOe CMeKIo TIyTEM BapKu JpOOJICHON CUITMKAT-TJIBIOBI B aBTOKJIABE
npu nasienuu napa 0,6-0,8 Mlla B Teuenue 3-5 4. Ilpu Bapke CHIMKAT-TJIBIOBI TPOUCXO-
AT TUJIPOJIU3 CUJIIMKATOB HATPUSl WM Kalldsl, B PE3YyJIbTATE YEro U3 HX BBIAEISACTCS Telb
KPEMHEKHCIIOTHI:

Na,O::nSiO; + 3 H,O — 2NaOH + nSi(OH).

Nmenno Si(OH); m obnamaer BSOKYIIMME CBOMCTBAMH TIPH MCIIAPEHUH BOABI. [ HI-
POJIU3 CTEKJIa YCKOPSIETCS MOJT IEHCTBUEM YTJIEKHCIIOTO T'a3a BO3/yXa, a TAK)XKE B MPUCYT-
CTBUH KPEMHE(PTOPHUCTOTO HATPHSI.

HatpueBoe XuIKoe CTEKIO MPUMEHSIOT AJS MPUTOTOBJICHHS KUCIOTOYMOPHBIX U
XKapOCTOMKUX OETOHOB, JUIsl YIUIOTHEHHUs TPYyHTOB (cuimkarusanus). KamumeBoe crekio
PUMEHSIOT TJIABHBIM 00Pa30M ISl PUTOTOBIICHUS CHUIMKATHBIX KPACOK.

4.2. I'mapaBinyeckue BSKYIHeE BellleCTBA

T'uopasnuyeckumu 8sCywuMy Ha3bIBAIOT TaKHe MaTepUalbl, KOTOPbIE IOCIE CMe-
IIMBAHMSI C BOAOW MJIM PacTBOpPaMH JIEKTPOJIUTOB CIIOCOOHBI TBEPAETh U COXPAHSTH MpU-
OOpEeTEeHHYI0 MPOYHOCTh Ha TOJBKO Ha BO3/AyX€, HO U B Boje. [Ipuuem BIakHBIN pexum
TBEpJAEHUS sl HUX OoJiee OJIaronpusITeH, Tak Kak B 3TUX yCJIOBUSX JIyUILE U MOJIHEE pea-
JU3YIOTCS X BSOKYIIME CBOMCTRA.

K runpaBinueckuM BSOKYIIUM BELIECTBAM OTHOCSATCS:

- TU/IPABINYECKAst U3BECTD;

- IOPTIAHALIEMEHT ¥ €T0 Pa3HOBUIHOCTH,

- TJIMHO3EMUCTBIN [IEMEHT;

T'uopaenuueckan uzeecmp

['unpaBaudecKoil U3BECTHIO HA3BIBAIOT MPOAYKT, MOTydYaeMblii 00KUTOM He 00 che-
kanus (npu temmnepatype 900-1100 °C meprenucTbix U3BECTHAKOB, cojepkammux 6-25 %
TIMHACTHIX TpumMeceit. [Ipu oGxure chipbst mpoucxoaut aucconuanus CaCO3z va CaO u
CO2, a TIMHUCTBIE MUHEPAJbl ACTUAPATUPYIOTCS M Pa3araroTcs Ha OKCHUIY aTIOMUHUSA,
KpEMHUS | Keje3a. Mexay STUMU OKCHUJIaMU TTPOUCXOISIT peakuu ¢ TBepaou dase, B pe-
3yJbTaTEe 4ero o0pa3yroTcsi NCKYCCTBEHHBIC COCIMHEHUS, 00IaJar0NIie BSHKYIIIUMU CBOM-
ctBamu: 2Ca0:Si0,. CaOAlL O3 2Ca0::Fe,0s. [TockosbKy IpH 3TOM 00pa3yroTCs HU3KO-
OCHOBHBIE COEIMHEHUS, B IPOYKTE 00KUTa OCTACTCSI HEKOTOPOE KOJIUYECTBO CBOOOHOTO
CaO.

['uapaBIMYeCcKy0 U3BECTh BBHIMMYCKAIOT B BUJI€ TOHKOM3MEIIBUCHHOTO MTOPOIIIKA, TIPU
IIPOCEMBaHUM KOTOpOro octatok Ha cute Ne 008 He moipkeH npessimath 15 %.

[Ipu TBepACHUM THAPABINYECKON U3BECTH MPOTEKAIOT MPOIECCHI, XapaKTepHbIE KaK
JUTSL BO3IIYIIIHOTO, TaK U TUIIPABIMYECKOTO TBepieHus. Bo3aymiHoe TBepaeHHEe 00yCIOB-
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JIEHO TMApaTalMed U KpUCTAUIN3aUeN OKCHA KAJIBLIMS, a THIPABIMYECKOE — CUIINKATOB,
QIIOMUHATOB U (DeppUTOB KaslbLis. B CBsI3U ¢ 3TUM IIpU TBEPAECHUU TUAPABINYECKON HU3-
BECTH HEOOXOMMO Ha HayaJlbHOU CTaauu (IPUMEPHO B T€UEHHE 7 CyT) OOECHEUUTh BO3-
NYIIHO-CYXHU€E YCJIOBHsI TBEPACHUS, a 3aTEM- BJIaKHbIE. B 3aBMCMMOCTH OT OTHOLIEHUST M
IPOLIEHTHOT'O COJIEPKaHUS OKCUAA KAJIBLMS U BCEX OCTaJIbHBIX OKCUIOB M3BECTH MOJPA3-
JENSIIOT Ha ciiaboruapaBindeckyo (M = 4,5-9,0) u cunpHOTHIpaBIMYEecKyr0 (M = 1,7-
4,5). Tlpegen mpOYHOCTH TPHU CXKATHUU IIEMEHTHO-M3BECTKOBBIX 00pasloB depe3 28 cyT
TBepAeHus (7 cyT Ha Bo3ayxe + 21 cyT Boje) A c1abOruapaBInyecKOr U3BECTH TOJDKEH
ObITh HE MeHee 1,7 MIla, ansa cunbHoruapaBnuueckoit — 5,0 Mlla.

['MapaBIuYecKyto U3BECTh NPUMEHSIOT IJisi IPUTOTOBJIEHUS CTPOUTENBHBIX PACTBO-
POB, MPEIHA3HAYEHHBIX JIJIS KJIaJ0YHBIX U MITYKaTYypPHBIX pabOT B CyXOH BIaXXKHOU cpeax.

Iopmaanoyemenm u ez2o pazHoeuoHocmu

Topmnanoyemenmom Ha3bIBAIOT THAPABIMYECKOE BSIKYINEE BEIICCTBO, MOJIydae-
MO€ TOHKMM HM3MEJIbYEHHE MOPTIAHAIEMEHTHOTO KJIMHKEpa C THUIICOBBIM KaMHEM W, TIPU
HEOOXOMMOCTH, CO CIEIIUATIbHBIMH JTOOABKAMH.

Topmaanoyemenmuulil Kiunkep TPEACTABISIET COOOM 3EPHUCTBHIA WM KYCKOBOM
MaTepHall, TTOJYYCHHBIA 00KUTOM 00 cnexkanus OTHOPOJTHOW CHIPHEBOM CMECH, COCTOS-
el M3 U3BECTHSAKA U TJMHBI WX HEKOTOPBIX APYTUX MarepuanoB (Mepreiu, JOMEHHBIE
IUTaKY | T.11.). He3aBUCHMO OT BHAa UCXOJHOTO CHIPhs BEIIECTBEHHBIN COCTaB ChIPHEBOM
CMECH JIOJDKEH OBITh TaKMM, YTOOBI B Hel coaepikanock 63-67% CaO; 21-24% SiOy; 4-
7% Al,O3; 2,5-4% Fe;03.KpoMe 3THX OKCHIOB B ChIphE OOBIYHO B HEOOJBIINX KOJIHYE-
CTBax (JOJISAX MPOIEHTA) COACPIKATCS OKCHIbI MarHusl, CePhbl, HATPUS U IPYTUX METAIIOB.

CrIppeBBIMM MaTepHajaMU JIJIs MPOU3BOJCTBA KIMHKEpa CIyXaT KapOOHATHBIE
TOPHBIE MOPOABI C BEICOKMM COJIEPKaHUEM YIJIEKUCIIOrO Kajblusl (M3BECTHIKH, MEJI, MEp-
rejau) U TJIMHUCTBIC MOPOAbl (TIMHBI, TJIMHUCTBIE CIIAHIIBI), COJIEPIKAIIME OKCHJIBI KpPEM-
HUSA, aTIOMHHUS U Kene3a. OObIYHO yKa3aHHBIM BBIIIE XUMHYECKUU COCTaB ChIPHEBOM
cMecH 00eCleurnBaeTCsa MPU COOTHOIIEHUH MEXAY KapOOHATHOM W TJIMHUCTOM COCTaBJIsi-
oment B Hew 3:1. Hapsany ¢ npupoaHbIM ChIpbEM IS MOJYYEHUS KIMHKEpPA HCIIOIB3YIOT
pa3lIMuHbIe TEXHOTEHHBIE OTXOMbl: METALTYPTUUECKUE W TOIUIMBHBIC IIJIaKU, HE(PETUHO-
BbIM 1I1aM (OTXOJ MPOU3BOICTBA MITMHO3EMa), 30JIbI TEIJIOBBIX AJIEKTPOCTAHIIMM U JIp.

HeszaBucumo OT BHa MCXOJHOTO ChIPbSI M CHocO0a MOJYyYEeHUsS] KIMHKEpa BCEra
CTPEMSTCSI MOJYYUTH IO BO3MOXKHOCTH 00JI€€ TOHKYIO U OJTHOPOJIHYIO CHIPhEBYIO CMECh.

OGXuUr CHIPLEBOM CMECH OCYIIECTBIIAECTCS BO Bpaiaronuxcs nedax. CoBpeMeHHbIE
MI€YM PACCUUTAHbl HA CYTOUHYIO MTPOU3BOAUTENbHOCTD OT 850 1o 3000 T kIMHKEpa

Bpamaromasics meusb npecTaBisieT co0oil cranpHON 6apadan auamMeTpom ot 4 1o 7
M u aiHoM oT 150 10 230 M. JIJist 32U Thl OT BO3IEMCTBUS TOPSYUX Ta30B U YMEHBIIICHUS
MOTEPh TEIUIa KOPIYC IeYd BHYTpH O(yTEepOBaH OTHEYNOPHBIM MarepuaiioM. Kopiryc
BpalIAIOIIEICs MTeUr YCTaHABIMBAETCS HA POJIMKOBBIX OMOPaxX C YKIOHOM 1o JyinHe 3-4° u
Bparaercsi co ckopoctbio 0,5-1,2 06/MuH.

[IpunogHATHI KOHEI[ TIeYH SBJISIETCS XOJIOJHBIM; Uyepe3 HEro ChlpheBasi CMeCh 3a-
rpy>KaeTcs B Me€Ub C MOMOIIBIO MUTATENS HEMPEPHIBHOTO JeUCTBUA. C MPOTUBOMOIOKHON
CTOPOHBI B B [1€Ub BEHTWJISITOPOM HArHeTaeTcsl TOIUIMBHO-BO3AYIIIHASI CMECh, CrOpArOIas
Ha nporsokeHun 20-30 M gnuHbl neud. B kadecTBe TOMIMBA MPUMEHSIIOTCS MOJIOTHIN
yToJib, Ma3yT WJIA NPUPOAHBIA ra3. OOpa3yromyecs: IbIMOBBIC T'a3bl MMPOXOJAT YEPE3 BCIO
neyb, OT/IaBasi CBOE TEIUIO 00KUTaeMOMy MaTepHay.
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CripbeBasi cMech, MPOXOJIs Yepe3 Medb U MOABEPrasich JEUCTBHIO Bce Oosee ropsi-
YHX Ta30B, IPETEPIEBACT P GUNUCCKUX U (PU3UKO-XUMUIECKUX MTpeBpalieHuii. B cBs3u
C 9TUM TI€Yb I10 JITTMHE YCIOBHO pa3eisieTCs Ha IIeCTh TEMIIEPaTyPHBIX 30H.

1-5 30na — 30Ha ucnapenus. B Hell pu MOCTENEHHOM MOBBIIICHUH TEMIIEPATYPHI 10
200°C cpIpbeBas cMeCh MOJICYIIUBACTCS.

Mokpbii cnocob: Cyxow cnocob:
ChIpLEBan CMecs NocTynaeT CbipbeBan CMECh NoCTynaer
na wnambacceiHa ke, n3 pexapbonunzaropa /
4 5
3

1\4‘2

Cxema NpouW3BOACTBa NopTnaHguemMenTa
1 - INUHA W NIBECTHAK W3 Kapsepa, 2 - NPUroTOBNEHNE ChHIPLEBOH CMECK; 3 - A03aToP, 4 - BPALLAIOWARCH nNeys,
5 - nopaya Tonnuea; 6 - TPaHCNOPT KNuHKepa; 7 - cknag knuHkepa; 8 - apobnexne n A03MPoBaHKE rMnca;
9 - cknap runca; 10 - TpyBHas mensHuUa ANK NOMONa KNuHKepa (C rvncom), 11 - nHeeMaTu4eckui Hacoc,
12 - komnpeccop; 13 - cknag (cunocsl) uemenTa; 14 - ynakoeka uemeHTa

2-1 30Ha — 30Ha nodozpesa. B 3Tol 30He mpu nocteneHHoM HarpeBanuu 110 700 °C

BBITOPAIOT HAXOMSIIHUECS B ChIPhE OPTraHWYECKHUE MPUMECH, MPOUCXOIUT JErHapaTaIus
TJIMHUCTBIX MHUHEPAJIOB.
3-1 30Ha — 30Ha Oexapboonuzayuu. Temmneparypa 00XHUTaeMOro Marepuaia B 3TOW 30HE
noBeimaercs ¢ 700 mo 1100 °C; mporcxoauT auccomuaiys KapOoOHAaTOB KajJbIldsg ¢ 00pa-
30BaHHEM OOJIBIIOTO KoymdecTBa cBOOOHOTO Ca0. B 310 k€ 30HE MPOUCXOIUT pacIiaj
JETHIPATUPOBAHHBIX TIWHUCTHIX MUHEPAJIOB Ha OKCHABI KPEMHHUsI, ATFOMUHUS U JKele3a,
KoTOpble, B3aumoaelcTByst ¢ CaO, obpasyror 3CaO::Al,03, CaOxAl,O3 u HebombIIoe
komuectBo 2Ca0::Si0s.

4-5 30Ha — 30Ha 3K30Mepmudeckux peakyuu. B mporpetrom no temmneparypsi 1100-
1250 °C matepuane npoxoasiT peakilui B TBEPAOM COCTOSHHHM C 0Opa30BaHUEM B OCHOB-
Hom 3Ca0=Al,03, 4Ca0 =AlL,03:Fe,0 n 2Ca0:Si0,. DT peakiuu IPOXoasaT ¢ 00JIb-
IIMM BBIJICTIEHUEM TEIUIa, YTO U 00YCIOBUIIO HA3BaHUE ITON 30HBI.

5-51 30Ha - 30Ha cnekarnus. B aTol 30He MaTepual nporpeBaercsa ¢ 1250 no 1450 °C.
B sTom TemmepaTypHOM uMHTEpBajie oOpasyercs pactuiaB B konmdectBe 20-30% oObema
MacChl U3 OTHOCUTEIbHO JerkormaBkux amomunata (3CaO=Al,03) u amomodeppura
(4Ca0::Al,03Fe,03) kambius. [Ipu Temneparype okosio 1450 °C B paciiaBe pacTBOPSIOT-
csa 2Ca0::Si0; m Ca0, a 3 HuUX oOpasyercs TpexkanbimeBblii cumkar (3Ca0::SiOy) ¢
TIOYTH TIOJTHBIM CBSI3BIBAHUEM OKCHIA KaJIbITHA.

6-2 30na — 30na oxnaxcoenus. TlocTynaronuii B 3Ty 30HY KIMHKEp OBICTPO OXJa-
xpaaetcs 1o Temnepatypsl okosio 1000°C, B pe3ynbTaTe 4ero kujakas (a3a 3acTbIBaeT 4a-
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CTUYHO B BHJIC CTEKJIa U TMOJHOCTHIO 3aBepiiaeTcsi GOpMHUPOBAHUE CTPYKTYPHI U COCTaBa
NOPTJIAHILIEMEHTHOTO KIIMHKEPA.
[IpumepHbIii MUHEPATOTHYECKUN COCTaB KIMHKEpa MPUBE/IEH B TA0IIUIIE.

Tabnuna - MuHepaloruyeckuii COCTaB MOPTIIAHAIIEMEHTHOTO KIIMHKEpa

[TpumepHnoe co-
CoxparnieHHOe
Ha3Banue Munepana ®opmyina ACPXATIIE B
0003HaueHHE
KJIMHKepe, %
TpexxanpuueBbIi 3Ca0=Si0; CsS 40-65
CUJIMKAT
JlByXKaulbLHeBbIli 2Ca0=Si0; C2S 15-40
CHJIMKAT
TpexxanbiyeBbIil 3Ca0=Al0s CsA 5-15
AJIFOMUHAT
YeTpIpexKaIbIUEeBBIT 4Ca0=AL0s5Fe0s C4AF 10-20
anmomodeppur

W3 meun KIWHKEp B BUJE TPaHyJ IMOCTYMAaeT B XOJOAWIBHHK, T WHTCHCHUBHO
oxJjaxmaercs Bo3myxoM a0 Temmeparypsl 100-200°C. [Tocne 3Toro KIMHKEp ISl OKOHYA-
TEJIBLHOTO OCTBHIBAHUS W BBUICKHMBAHUS (Mara3MHUPOBAHUS) BBIACPKUBAIOT HA CKJIAJE /10
JBYX HEJEIb. DTO HEOOXOIUMO JIJIsi TOTO, YTOOBI COJIEPKAIIUNCS B HEM CBOOOIHBIN OKCHU/T
KaJIbLIMs [MOTacUJICS BJIaroi U3 BO3ayXa.

Kinuukep siBnsieTcs MOMyNIPOIYKTOM; JUIsl TTOJYyYEHUS MOPTIIAH/IIEMEHTA €r0 HYKHO
pPa3MoOJIOTh B TOHKHI IOPOIIOK COBMECTHO ¢ TMrcoBbiM kamHeM (CaS04::2H,0) u, npu
HEOOXOIUMOCTH, C JIPYTMUMU J00aBKaMU (aKTUBHBIMH MUHEPATbHBIMU, MOBEPXHOCTHO-
AKTUBHBIMU U JIP.).

MaccoBast 1071 B IIeMEHTaX aKTUBHBIX MHUHEPAIBHBIX T00ABOK JOJKHA COOTBETCTBO-
BaTh 3HAYCHUSM, YKa3aHHBIM B TaOJI.

Tabnuya - Jonycmumvle cooepicanus akmusHvlX MUHEPAIbHbIX 000ABOK

AxmuesHvle munepanvHvie 00basku, % no macce
Obo3nauenue suoa 6 mom ducie
Jlomennvie epanynuposantvle u 0CA00YHO20 npouyue
yemenma 8cezo
anekmpomepmoocgopuvle | npouUcxoxncoeHus, aKmueHble,
WaaxKu KpoMe 2niuedca | 8KI04as 2Iuedic

111]-710 He oonyckaromces
I11]-715 o 5 Jlo 5 o 5 Ilo 5
I11]-/120, I11]-/]20-5| Cs. 5 00 20 o 20 Tl 10 Jlo 20
LTI, LUTT-F Cs. 20 00 80 Cs. 20 00 80 Jlo 10

[Tpu momosie 3a cuer TpeHUs: METIOUINX TeJl U3MEJIbYaeMblii MaTepuai IporpeBaeT-
cs o temrepatypbl 150-200 °C, yTo mMpUBOAMUT K AETUApPATAIMHA JABYBOJHOTO CyJb(dara
KaJbIHs, B PE3yJIbTaTe YETro Yy LIEMEHTA MOSIBISIETCA HEXENaTeIbHOE «JI0XKHOE CXBaThIBa-
HHUE», 3aTPYyIHAIOLIEE €ro NpUMeHeHHe. [[1s1 MOHMKEeHUs: TeMIepaTyphl B MOCIEIHIOI Ka-
MEpPY MEJIbHHIIBI BIPHICKUBAIOT BOAY B KonuuecTBe 1-2% Macchl IEMEeHTa, YTO MO3BOJISET
cam3uT Temmepatypy a0 80-120 °C. OObIuHBIN MOPTIAAHALIEMEHT U3MEIbYAIOT 0 YACIb-
Holi mosepxuoctu 2500-3500 cm?/r, a GricTpoTBepaetommii — 10 4000-5000 cm?/r.

['OoTOBBIN TOPTIAHAIIEMEHT HAIMpPaBISIETCS MMHEBMOTPAHCIIOPTOM B CHIIOCHI
JUIA XpaHeHHsI U BbUICKHMBaHUA. CUIIOCHI OOBIYHO BBIMONHSIOT B BUAC JKEIE300€TOHHBIX
BEPTUKAJIBHBIX [IWIMHAPUYECKUX OaHOK TuaMeTpoMm oT 8 10 18 M u BbicoTOl OT 25 10 40
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M. B kaxayro u3 Hux BMmemaetrcsa ot 2500 go 10000 T nemenTa. LlemeHT B cuiocax BbI-
JEP>KUBAIOT JI0 TTOJTHOTO OCTHIBAHUSI, TAIlIEHUSI CBOOOHOTO OKCHA KaJIbIUs M perujiparTa-
IIUY MTOJTYBOIHOTO THIICA , 00pa30BaBIIETOCS MPH MIOMOJIE, JI0 ABYBOHOTO IO JeHCTBUEM
BJIaT'¥ BO3]1yXa, MI0JIaBA€MOI'0 B CHJIOC TOJT JJaBJICHUEM depe3 nephopupoBaHHOE JHUIIIE.

Teéepoenue nopmnanouemenma
CornacHo Teopuu TBEpACHUS HEOPTAaHMYECKUX BSKYIIUX BELIECTB, pa3paboTaHHOMN
akaneMukoM A.A. balilkoBbIM, TBEpAEHHUE NOPTIAHALUEMEHTA MPOXOAUT B UETHIPE CTATUMU.
Ha nepeoti cmaouu npoucxoIuT pacTBOpeHUE (TUIPOJIN3) KIMHKEPHBIX MUHEPAJIOB
B BOJIE C 00pa30BaHKEM HACHIIIIEHHOTO PacTBOpa.
Ha emopoti cmaouu KIMHKEpHbIE MUHEPAJIBI BCTYIAIOT B PEaKIUI0 C BOJOU (cma-
ous euopamayuit), B pe3yJbTaTe yero o0pa3yroTcsl THAPATUPOBAHHBIC COCTUHECHUS:

3Ca0:=Si0; + nH,0 — 2Ca0::Si0,::(n-1)H.0 + Ca(OH),

2Ca0=Si0; + nH,0 — 2Ca0::Si0,::nH0

3C&Oii§3A|203 +6H,0 — 3C3.Oi§i?A|203-:1:51::»6H20

4caOi}Z?A|203ifﬁ?‘FGzOs + nH,O — 3CaO:::s:::AI203{:;::;6H20 +CaO~:t:e:::~Fe203s::s:::«(n-6) H,O

Tpemvs cmaous (cmadus Koanouoayuu) XapakTepusyeTcsi TEM, YTO BCIEACTBUE
MEHBIIIEH PACTBOPUMOCTU THAPATUPOBAHHBIX COCAMHEHUN MO CPABHEHUIO C MCXOIHBIMU
MUHEpaJIaMH, OHU KPUCTAJUTU3YIOTCA B BUJE KOJUIOMHBIX YacTUL (CyOMHKPOKPHUCTAIIOB)
pasmepom MeHnee 1MkM. [1o Mepe ruapaTaluu KOJIUYECTBO KOJUTOMAHBIX YaCTHIl HAKaIlJIu-
BaeTCs, MPOUCXOJUT UX CONMMKEHUE, B pe3yJibTaTe Yero IeMEHTHOE TECTO 3aryCcTeBaeT.
Dta cTaaus XapaKTepus3yeTcs CXBaTbIBAHUEM LIEMEHTHOTO TECTa.

Ha uemeepmoui cmaduu B pe3ysbTare MPOJIOJDKAIOIIETOCS HAKOIUICHUS KOJITOUI-
HBIX YaCTHUIl TIPU OJTHOBPEMEHHOM YMEHbIIIEHUH 00bheMa CBOOOAHOW (HE M3pacXo0/I0BaH-
HOW Ha THAPATAIMIO) BOJI MPOUCXOANT YIUIOTHEHUE Koutouaa (o0pa3oBaHue TBEPOTO Te-
Js1) ¥ Kpuctalum3anus. Ha 3Toll cTaguu MpoUCXOJUT MPEBPAIICHHE [IEMEHTHOTO TecTa B
KaMHEBHUJIHOE TeJIO (TBEP/ACHUE).

['mapaTanusi KIIMHKEPHBIX MUHEPAJIOB COMNPOBOXKAAETCS BblJEIEHUEM Teruia. M3-
BECTHO, YTO NPH THIpATAlHHA | KI' TPEXKaJbLMEBOTO CHIIMKAaTa BbLaenseTcs okoso 500
kJ[x, nByxkanpueBoro cuinukara — 260 k/[x, TpexkanbuueBoro amomunara — 880 k/[x,
YyeThIpexKaibiimeBoro amoMmodeppura — 420 kJx.

MoJO0TBIi KIMHKEp B CBSI3U C OBICTPON THapaTanuell TPeXKaablMeBOro allOMUHATA
0e3 100aBKM TUIICOBOTO KaMHs CXBaThIBAE€TCs (3aryCcTeBaeT) yxke yepe3 3-5 MUH 1ociie 3a-
TBOPEHUS €0 BOJOM, UTO B MIPUHITUIIE JIe]aeT TAKOW [IEMEHT HE MPUTOJIHBIM JIJISl PAKTH-
YECKOTO NMPUMEHEHHUs. BbUIO yCTaHOBJIEHO, YTO MPH J00ABIEHNUN B KIIMHKEP HEOOIBIIOTO
KoyimuecTBa pupoiHoro rurica (3-5% B nepecuere Ha SO3), CXBaThIBAHUE IIEMEHTA CHITh-
HO 3ameyisieTcs. [IpoucxoauT 3To MOTOMY, YTO MPU 3aTBOPEHUU BOJIOW BYBOJHBIN CYJIib-
¢aT xanpLuusa cpa3y K€ BCTYMaeT BO B3aUMOJACHUCTBUE C OOPa3yOIUMCS THAPOATIOMUHA-
TOM KaJbIIHsl, B Pe3yJbTaTe 4ero oOpaszyeTcsl THIPOCYIb(POaTIOMUHAT KaIbIHs (STTPHUH-
TUT):

3Ca0=Al,03:6H,0 + 3(CaS0,4::2H,0) + 19H,0 —3Ca0::Al,03:3CaS0O,4 + 31H,0

Brizenssch B TOHKOJAUCTIEPCHOM KOJUIOMJIHOM COCTOSIHUM Ha MOBEPXHOCTH YaCTHIL
IIEMCHTA, STTPUHIUT 3aTPYAHIET AOCTYyN Boabl K Mmoiekyiaam 3Ca0:Al,O3, 3amemiss ux
TUApPATAIUIO, U TAKUM 00pa3oM YUTMHSET CXBAaThIBAaHUE IIEMCHTA.

44



KnunkepHble MUHEpAJIbI HEPABHOLCHHBI KaK 10 CKOPOCTH TBEPAECHUS, TaK U IO J0-
CTUTaeMOW MMHU MPOYHOCTU. TpexXKalbIMEeBBIM CUIMKAT TBEpJEET ObICTPO U MOCie 3a-
TBepAEeBaHUsl 00JagaeT OOJbIICH MPOYHOCTHIO B CPABHEHHHM C JPYTUMU MHUHEpaTaMH.
JIByXKaNbIIMEBbIN CHJIMKAT B TEUCHHE MEPBOrO MecsAlla HAOUpaeT MPOYHOCTh OYEHb MEJ-
JIEHHO, HO 3aT€M CKOPOCTb €r0 TBEPJACHUS PE3KO BO3pacTacT. TpexKalbIUeBbIN aJFlOMUHAT
U YETBIPEXKAIBIIMEBBIN aTOMO(DEPPUT TBEPACIOT OYECHHb OBICTPO, HO JIOCTHUTaeMask UMHU
MIPOYHOCTh 3HAYUTEIILHO MEHBIIE, YEM Y MHUHEPATIOB-CHIIMKATOB.

AKTHUBHBIE MUHEpaJIbHBIE 100aBKH, BBOJIMMBIE B COCTaB IIEMEHTa MPU MOMO-
Je, CIIOCOOCTBYIOT YBEJIMYEHUIO BOJOCTOMKOCTH LEMEHTHOTO KaMHsI 332 CUET CBSI3bIBAHUS
PacTBOPUMOIO THAOKCUAA KAJIBLUS, BBIIAECISIOMIETOCS MPU TUAPATAUN TPEXKAIBLIMEBOTO
CUJIMKATa, B TPYJIHO PACTBOPUMBIN THAPOCUIIUKAT:

Ca(OH)z + SiOor + (n—l)HzO — Ca0::Si10,:nH,0

MaccoBasi 710Ji1 B IIEMEHTAaX aKTUBHBIX MHUHEPAJIbHBIX JT00ABOK JIOJKHA COOTBET-
CTBOBATh 3HAUCHHAM, YKa3aHHBIM B Ta0JI.

Ceoiicmea nopmaanoyemenma

Munepanvublii cocmag IeMEHTa XapaKTepU3yeTcsl MPOIEHTHBIM COJIEpKaHUEeM MHU-
HepasioB B KiIMHKepe. OH 0OBIYHO yKa3bIBAeTCSl B MACMOPTE HA KAKIYIO MapTHIO, OTTPY-
AKAEMYIO [IEMEHTHBIM 3aBOJIOM.

Bewecmeennwiii cocmas yxas3pIBae€T Ha cojiepKaHue B LeMeHTe (B %) KIMHKeEpa,
rurcoBoro kamHs (o SOs3), BUJ M KOJWYSCTBO aKTHBHOW MUHEPAJIBLHOW JT0OABKH, TO-
BEPXHOCTHO-aKTUBHBIX JI00ABOK B MIACTU(MUIIUPOBAHHOM M TUAPO(HOOHOM IEMEHTaX.

Touxocms nomonia NEMEHTA BIUAET HA CKOPOCTh PACTBOPEHUS U TUAPATAIIMU KIIUH-
KEpHBIX MUHEpasioB . CTereHb MOMOJIa OLICHUBAIOT JBYMs criocobamu. [lepBoiii cioco0
3aKJIF0YAETCs B MPOCEMBAHUM HaBeCKH LieMeHTa Maccoit S0 r uepes cuto NeQ08, uepes ko-
TOpPO€ JIOJHKEH MPOXoaAuTh He MeHee 85%. BTopoit cmoco® opcHOBaH Ha OIpejeiIeHUun
yACIBHON TOBEPXHOCTH 3€PEH LIEMEHTA, onpeaesieMol ¢ nmoMorteto npudopa [NCX-2 unu
T-3 (mpubop ToBaposa). OObIYHBIE IIEMEHTHI UMEIOT YJIelbHY0 nmoBepXxHocTh 2500-3500
cM?/r, a GeicTpoTBepactonue — 4000-6000 cm?/r.

Hcmunnyro nnomnocms 1IeMEHTa ONPEIENSIOT ¢ MOMOIIbI0 KOJObI-00beMomMepa Jle-
[TaTenpe-Kanmio. B 3aBUCHMMOCTH OT BEIIECTBEHHOIO COCTaBa MCTUHHAS IUIOTHOCTh
NOPTIAaHALEMEHTA HAXOIUTCS B TIpesenax ot 2,8 1o 3,2 r/cm®.

Hacvinnas niomnocms 1ieMeHTa ONPEACIISIETCS. B €r0 PHIXJIOHACHIITHOM COCTOSIHUH
IIPY 3aM0JIHEHMU CTAHAAPTHOrO LUIMHIPUYECKOro cocyaa oobeMoM 1000 cM® ¢ BBICOTEI
50 MM 0e3 Kakux-In00 MEXaHMYECKUX BO3jeicTBUM. HackimHas mIOTHOCTh 1IEeMEHTa 3a-
BHUCHUT TJIaBHBIM 00pPa3OM OT €ro BEHIECTBEHHOTO COCTaBa: C YBEUCHUEM COJIEpKaHUS aK-
TUBHBIX MUHEPAJIbHBIX T00aBOK OHA YMeHbIIaeTcs. HachlmHas miIoTHOCTh IIEMEHTa Haxo-
nutcs B npenenax oT 900 kr/m® (mymuonaHoBbIX HeMeHToB) 10 1200 kr/m® (y 6e3moba-
BOYHBIX [IEMEHTOB).

Booonompebrnocms yemenma (Hopmanvras 2ycmoma yemMeHmHo20 mecma) OLCHH-
BaeTCs MPOLEHTHBIM OTHOIIEHHEM KOJMYECTBAa BOJbI K Macce IeMeHTa, He0OXOAUMbIM
JUTSI TIOJTyYeHHsI [IEMEHTHOTO TecTa HOPMAaJbHOM (CTaHAapTHOM) rycToThl. HopmanbHas
ryctota uementHoro tecra (HI'L[T) 3aBUCUT OT TOHKOCTH MOMOJIA U €r0 BEUIECTBEHHOTO
coctaBa. C yBEeIMYCHHEM CTETICHU W3MEIIbUYEHHUS BOJOMOTPEOHOCTh IIEMEHTAa yBEIHMYNBA-
ercsi. AKTUBHbIE MUHEpalbHbIE J00aBKH 00JaatoT OOJsbIIEeH BOAOMOTPEOHOCTHIO, YEM
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kiuHkep. [loaToMy ¢ yBelHuYeHHEM HUX COAEp>KaHUs BOJONOTPEOHOCTh LIEMEHTA TaKKE
BO3pACTAET.

HopmanbsHas rycrora 6€3700aBOYHOTO IieMeHTa cocTaBisieT 22-26%, a [IeMEHTOB,
coJiepKalux MUHEpaabHble 100aBku, — 32-37%. HopManbHy10 ryCTOTY LIEMEHTa OIpe/ie-
JSI0T ¢ ToMoIelo pubopa Buka ¢ mectukom. HopmanbHyto TycTOTy 1IeMEHTa Ompeje-
JISTIOT JIJISL TOTO, YTOOBI B TIOCIIEAYIOIIEM OIMPEACIUTh CPOKH CXBATHIBAHUS M UCIIBITATh HA
PaBHOMEPHOCTh U3MEHEHUsI 00beMa MPU TBEPACHUM.

Cpoku cxeamviéanus 1IEMEHTA ONPEACIIAIOT UCIBITBIBAas TECTO HOPMAJIBHOM T'YyCTO-
Thl ¢ MoOMoUIbI0 puOopa Buka ¢ urioi. 3a Hayano cXBaThIBaHUS HNPUHUMAIOT BPEMS C
MOMEHTA 3aTBOPEHUS IEMEHTAa BOJOM 10 TOr0O MOMEHTa, Korja uria npuoopa Buka He 10-
XOJIUT A0 JTHA KOJbIA, 3alI0JIHEHHOTO0 TECTOM Ha 2-4 MM; KOHEI| CXBAaThbIBaHUs (PUKCUPY-
10T, KOTJja WUrja MPOHMKAET B TeCTO Bcero Ha 1-2 mMMm. Havaso cxBaTbIBaHUS JOJKHO
HACTyIaTh He paHee 45 MHUH, a KOHELl CXBaTbIBaHUs — HE no3gHee 10 4 ¢ MOMEHTa 3aTBO-
PEHHUSI LIEMEHTA BOJION.

WNHorna nieMeHT 00MaaeT J0HCHbIM CX8ambleaHueM, TO €CTb TECTO OBICTPO 3ary-
CTEBAET (J1a’ke€ BO BPEMs €ro MpUTroToBICHUS ). OJJHAKO, €CIIM €r0 YHEPTUYHO MepEeMENIaTh,
OHO CTAHOBUTCS IJIACTUYHBIM. [IpUUYMHON JTOKHOTO CXBAThIBAHUS SIBISIETCS MPUCYTCTBUE
B IIEMEHTE TOJYBOJHOTO TUIICA, 00pa30BaABIIETOCS TP ACTUIpATAIIMN TPUPOTHOTO THII-
COBOT'O KaMHsI, BBOJMMOTO MPU MOMOJIE JJIS 3aMEJICHUS] CXBAThIBaHUSA. JTO OOBIYHO MPO-
UCXOJUT, KOTAa LIEMEHT NOCJI€ OMOJIa HEJOCTATOYHO BBIAEPKAH B a3pUPYEMbIX CHIIOCAX
nepen OTrpy3Koi MOTpeOUTENIo.

Pasnomeprnocmv usmenenuss o6vema npu meepoeruu 00ECIICUUBACTCS B TOM ClTydae
€CJIM B LIEMeHTe cojepxutcs He 0onee 5% cBobognoro MgO. HcnbiTanue Ha paBHOMED-
HOCTh U3MEHEHHsI 00beMa MPHU TBEPIACHUU MPOBOJIAT, MOABEPras KUISYCHUIO B BOJE Jie-
NENIEK, U3rOTOBJIEHHBIX M3 TECTA CTAaHAAPTHOW KOHCHCTEHUMU W TBEPAEBIINX B TCUCHUE
24 4 mpu OTHOCUTEJIBHOM BJIAXXHOCTU BO3AyXa HE MeHee 95% wu TemmepaType IUIIOC
(20£3)°C B BaHHE € TMAPABIMYECKUM 3aTBOpOM. VcibiTaHME NpHU3HAETCS YCIEIIHbIM, €C-
JIY TIOCTIE€ KUIISTYEHUS] Ha TOBEPXHOCTH HE MOSIBATCS PauaibHbIE TPEIIMHbBI WA TPU3HAKU
menyuenus. LlemeHT, He BbIEpKaBIIMKA UCIIBITAHWE HA PABHOMEPHOCTh U3MEHEHUSI 00b-
€Ma, HE JI0NyCKaeTCs K UCIOJIb30BAHMIO.

AxmugHocms u mMapka yemenma XapaKkTepU3yITCs MPOYHOCThIO CTaHAAPTHBIX 00-
pasloB B 28-CyTOYHOM Bo3pacTe. s 3TOro M3roraBiuBaro oOpas3ibl- 0ajJouku pa3Mmepa-
Mu 40x40x160 MM K3 LIEMEHTHO-TIECUAHOrO pacTBopa cocraBa no macce LI:I1=1:3. dns
IPUTOTOBJICHUS UCIIONB3YIOT CTAHIAPTHBIN OTHO(PAKIIMOHHBIN KBapIeBbIil ecok (Boib-
ckuii ecok). KonndecTBo BoJibl 3aTBOPEHUS PACTBOPHOIM CMeCH MPUHUMAIOT U3 YCIOBHH,
YTO AMAMETP CTAHIAPTHOTO KOoHyca nociye 30 BCTpSIXMBAHUM Ha BCTPSAXUBAIOIIEM CTOJIMKE
Oynet coctaBiath 106-115 mm. M3roToBiiennbie 00pasiibl B TeUeHHE 24 9 BBIJEPKUBAIOT B
dbopMax B BaHHE C THPABIUYECKHMM 3aTBOPOM, a Tociie pacnainyOku — 27 cyT B BOJE C
Temrneparypoi mitoc (20+3)°C.

Kaxnayto 0anouky cHaydaja HMCHBITHIBAIOT HA MPOYHOCTh MPU M3ruOe. 3a 3HaYeHUe
IPOYHOCTH TMPU U3THOE MPUHUMAETCS CpenHeapuMeTnuecKoe 3HaUeHHE JIBYX HauOOJIb-
mux pe3ysibraroB. OOpa3oBaBIIMECS IMOJIOBUHKM OAIOYEK MCHBITHIBAIOT HA MPOYHOCTH
IPU CKATHH C UCIOJIb30BAHUEM CTaNbHBIX IJJACTUHOK (CM. UCHIBITAHHUE THUIICA). 32 PE3YJIb-
TaT TPUHUMAIOT CpeAHee apuPMETHUYECKOe 3HAYEHHUE, MOJYYEHHOE W3 YEThIPEX MaKCH-
MaJbHBIX pe3yabTaToOB. JJIsl onpeneneHrs MapKu UCIIBITAHHOTO [IEMEHTA MOTyYEHHBIE pe-
3yJbTaThl CPABHUBAIOT C JAHHBIMU TaOI.
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Tabnuma 5.4 — Mapku nmopTiIaHAIeMeHTa

I[Ipenen npounoctu, krc/cm? (MIIa) B Bospacte
Mapka 28 cyTOK
IIEMEHTA pHu u3rude, He Me-
IIPU CX)KaTUHU, HE MEHEe Heo
300 300 (30) 45 (4,5)
400 400 (40) 55 (5,5)
500 500 (50) 60 (6,0)
550 550 (55) 62 (6,2)
600 600 (60) 65 (6,5)

Koppo3usa yemenmnozo kamusa ¢ npecHvIX U MUHEPAIUIO6AHHBIX 800AX

CornacHo kiaccuukauuu, npeioxkeHHo npod. B.M MockBUHBIM, KOPpO3Us
[IEMEHTHOTO KaMHSI B MIPECHBIX U MUHEPAIM30BAHHBIX BOJAX MOJIpa3/IeiiIeTcsl Ha TPU BU-
na.

Koppo3sus 1-20 6uoa xapaktepusyercs TeM, YTOo Mpu GUIbTpaIMU Yepe3 LIEeMEHTHBIN
KaMEHb MPECHOM BOJIbI MPOUCXOAUT pacTBopeHre u BoiMbiBaHue Ca(OH),. DToT mporuecc
HA3bIBACTCS BblUfCIAYUBAHUEM IEMEHTHOTO KaMHS.

Ha HavanpHOH cTaguy IMPH HACKHIIMICHUW IIEMETHOrO KaMHS (UIbTPYIOMEH BOJIOMN
IpOHMCXOaUT pacTBopeHune cBobomHoro Ca(OH),, oOpa3oBaBIerocst mpu THAPATAIIMN CH-
TMKaToOB Kanmbiius. [1o Mepe BBIMBIBAaHUS CBOOOJHOTO THIPOKCHIA KaJbITUs KOHIIEHTpa-
I[Ms €ro B TOPOBOM BOJIE CHMXKAETCS, BCIAEACTBUE YETO HAUMHACTCSA U MPOJ0JKACTCS TU/I-
posin3 rusipaTooOpa3oBaHUil C BBIJICTICHUEM THAPOKCUA Kadblius. B KOHEUHOM uTOTE TO-
CJI€ TIOJIHOTO BBIMBIBAHUSI BBIICJIUBIIETOCS U3 THAPATUPOBAHBIBIX MUHEPATIOB THAPOKCHUIA
KaJIBIIMST HA MECTE 1IEMEHTHOTO KaMHs OCTAIOTCS JKEJIATUHHOOOPa3HbIe THAPOKCHUIIBI KPEM-
HUSl, ATIOMUHUSA U Kee3a, He 00J1a1atolire MPOYHOCTHIO.

[ToBbIlIEHHE CTOMKOCTH LIEMEHTHOI'O KaMHS K KOPpO3UM 1-ro BuAa HOCTUraeTcs 3a
CYET YBEJIMYEHHSI €T0 INIOTHOCTU M BBEJEHUE B COCTAB LIEMEHTA aKTUBHBIX MHUHEPAIbHBIX
n00aBOK. YBeNWYEHHUE TUIOTHOCTU (YMEHBIIICHHE KAMMIIISIPHOM MOPUCTOCTH) IEMEHTHOTO
KaMH$ JIOCTUTaeTCsl 38 CUET YMEHBIIECHUS BOJIOLEMEHTHOIO OTHOUIEHHUS, HAIIPUMEp, C MO-
MOIIBIO TUTACTU(PHUITUPYIOMUX T00aBOK. AKTUBHBIC MUHEpATbHBIE TOOABKHU, COMIEpIKAIINE
AKTUBHBIA KPEMHE3EM, MOBBIIIAIOT KOPPOZUOHHYIO CTOMKOCTh IEMEHTHOTO KaMHSI 3a CUET
CBSI3BIBAHUSI CBOOOHOTO THAPOKCHIA KAIBITUS, 0OPa3yIOIIEToCs MPU TUIPATAINH 1IEMEH-
Ta, B TPYAHOPACTBOPUMBIE THIPOCHIMKATHI KAJIbIIHS:

Ca(OH); + SiOgyr + NH20 — CaOx: SiO; #(n + 1)H,0

VYBENUYUTH 10ITOBEYHOCTh MOYKHO TaKXKE€ KOHCTPYKTUBHBIMH MEPAMHU: OOJIMIIOBKOI
OETOHHBIX KOHCTPYKIUMH Oosiee BOAOHETIPOHUIIAEMBIMU MaTepUaiaMi, HAHECEHUEM Ha MX
MOBEPXHOCTh BOJOHEMPOHUIIAEMBIX IPOMUTOK ¥ OKPBHITHH.

Kopposus 2-20 éuda niposiBisieTcsi B 00pa30BaHUU JIETKOPACTBOPUMBIX U Te€lIe00-
Pa3HBIX pa3MbIBAEMbIX BOJOW BEIIECTB MMPU B3aUMOJEHCTBUM T'MIPOKCH/IA KaJbIIHs C pac-
TBOpPaMH OTAEIBHBIX COJIEM U MUHEpPAIbHBIX KUCIOT. Kak 1 npu koppo3uu 1-ro Buga oc-
HOBHBIM «y4aCTHHUKOM» U B JaHHOM citydae siBisiercst Ca(OH), neMeHTHOro KaMHs.

K 3TomMy BHIy KOPpO3UH OTHOCSTCA:

Yenexucnasa xkopposusa. 1lpyn nonagjaHuv B UEMEHTHBIM KaMEHb, YIJIEKHCIOTa CHa-
yana kapoonusupyet Ca(OH),, nmepeBoisi €ro B TPy AHOPACTBOPUMBIN KapOOHAT KabIIUs:
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Ca(OH)z + H,CO3; — CaCO3z + H,O

A 3aTem KapOOHAT KaJlbIIHs, TAaKXKe MOJABEPrasich KapOOHMU3AINH, TICPEXOTUT B JIET-
KO PacTBOPUMBII OMKapOOHAT KaJbIIUs:

CaCO3 + H,CO3 — Ca(HCOS)Z

Oo6pazoBapmmiics Ca(HCO3), nerko BeIMbIBaeTCS (DUIBTPYFOIIEH BOAOHN, BBIHOCS,
10 CYTH JieJia, TUAPOKCHU/I KAIbIHUS U3 IEMEHTHOTO KaMHs. YTJIEKUCIOTHAs KOPPO3HsI, TaK
e Kak W Kopposus 1-ro Bua, 3aBepliacTcs MOJHBIM Pa3lOXKEHHEM THAPATHPOBAHHBIX
MUHEPAJIOB IEMEHTHOTO KaMHsI 10 00pa3oBaHus reeo0pa3HbIX MPOIYKTOB.

Koppo3sust 2-ro Bu1a MpOUCXOIUT U TIPU JECUCTBUU COJISIHOU KUCTOMUL.
Ca(OH)z + 2HCI — CaCl, + 2H,0

B 3TOoM ciyudae oOpasyercst JerkopacTBOPUMBIN XJIOPUJ KalbIUsl, KOTOPbIA BBIHO-
CUTCSl M3 IEMEHTHOTO KaMHs (QuibTpylomield Bogou. Jlamee mporecchl HAyT MO TOM ke
CXEME, UTO U B IPEABIAYIINX CIIydasiX.

HexoTopsle cosn, pacTBOPUMBIE B BOJIE, TAKXKE BBI3BIBAKOT KOPPO3HUIO 2-TO BUJA:
Ca(OH), + 2NaCl — CaCl,+ 2NaOH

Ca(OH); + MgCl, — CaCl, + Mg(OH);

ITo mepBoii peakiuu 0Opa3yroTCs JIBa JIETKO paCTBOPUMBIX BEIIECTBA, BBIMBIBAEMBIE
Bojou. [Ipu B3auMoAeCTBUY THAPOKCH/IA KAJIBIIHS C XJIOPUIOM MarHus 00pa3yroTcs Jier-
KOPAaCTBOPUMBIN XJIOPUJ KaJbIUs U MPAKTUYECKH HE PACTBOPUMBIN TMAPOKCHU] MarHusi,
KOTOPBIM, KaK MPABUJIO, HE BHIMBIBACTCA W3 [IEMEHTHOTO KaMHS, a HAKaIUIMBAETCS B €ro
nopax B BHUJE reineodOpazHoi Maccel Oenoro mpera. [lo aTomy npusHaky KOppoO3HIO Iie-
MEHTHOTO KaMHsI MarHe3MAIbHBIMU COJISIMU HA3bIBAIOT «OEIION CMEPTHIO» IIEMEHTA.

JInsl MOBBIIEHNS CTOMKOCTH LIEMEHTHOTO KaMHSI K KOPPO3UU 2-TO BHUJA UCIOJb3Y-
IOTCS T€ K€ MPUEMBI, YTO U IIPU KOppO3uu 1-To BUAA.

Kopposusa 3-20 éuda xapaxtepuszyercs pa3pylIeHHEM I[IEMEHTHOIO KaMHsS BCIE-
CTBHE HAKOIUIEHUS B HEM MaJIOPACTBOPUMBIX COJIEH, KPUCTAIIU3YIOLIIUXCS C YBEIUYEHU-
eM 00beMa. DTOT BUJ KOPPO3UHU HA3BIBAIOT €IIE CYIbamHol Koppo3uell, TaK KaKk OHa BbI-
3bIBAETCS COJISIMU CEPHOM KHCIIOTHI WJIM CEPHON KHCIIOTOM, paCTBOPEHHBIMH B (PHIIBTPY-
IOIIEN Yepe3 [IEMEHTHBIN KAMEHB BOJIE.

XUMUYECKHUE MPOLIECCHl B IAHHOM Clly4ae MpoXOoJsT B JBe craauu. CHavyana Cylib-
(daThl B3aMMOJIEHCTBYIOT C THAPOKCUIOM KaJIBIIHsI C 00pa30BaHUEM THUIICA U JIETKOPACTBO-
PUMOTIO TUJIPOKCHU/JIA HATPUS:

Ca(OH)z + Na,SO4 + 2H,0 — CaS0O4-2H,0 + 2NaOH

FI/IIIpOKCI/II[ HaTpHA BBIMBIBACTCA M3 HECMCHTHOI'O KaMHs, a THUIIC BSaHMO)IeﬁCTByeT C
TuAPOAITIOMHUHATOM KaJIbIIUA HEMCHTHOI'O KaMHA:

3Ca0-Al,0O3-6H,0 + 3CaS0O4-2H,0 + 19 H,O —3Ca0-Al,03-31H,0
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OO6pasyercst TpyAHO PAaCTBOPUMBIA THAPOCYJIbPOAIOMUHAT KaJbLIUs, HAa3bIBAEMBIi
smmpuneumom. O0beM 00pa3z0BaBIIETOCsS STTPUHTUTA Oojiee YyeM B 2 pasa MpeBbIIIACT
CyMMapHbIii 00bEM BEIIECTB, U3 KOTOPHIX OH 0Opa3oBaics. HakamnmBasch ¢ yBelnueHueM
o0bemMa B MOpax LIEMEHTHOTO KaMHsI STTPUHTUT BBI3bIBACT €ro paspylieHue. B cBs3u c
STUM ITTPUHTUT HA3BIBAIOT CIIE «YEeMEeHMHOU OAYUILIOU).

Tak Kak OCHOBHBIMHU COCTABJISFOILMMH [IEMEHTHOIO KaMHsI, U3 KOTOPBIX 00pa3yercs
srtpuHrut, sBisorcs Ca(OH), u 3CaOAl;O3-6H,0, noBbimenne cynb(parocToiikocT,
NOMUMO OOIIMX MEPONPSITHI MO MOBBIIIEHUIO KOPPO3UOHHOM CTOMKOCTH, LIEMEHTHOIO
KaMHs, JOCTUTaeTcs yMeHblneHneM conepxkannus CsS u CsA B KIMHKEpe W HAIUYUEM B
EMEHTE aKTUBHOM MHHEPAJbHON 100aBKH, CBSI3bIBAIOIIECH TMIPOKCHU/ KaJIbLHS B THAPO-
CUJIMKATHI.

O1uM TpeOOBaHUS OTBEYAET BHITYCKAEMBbII MPOMBILUIEHHOCTb CY1bamocmoukull
nopmaanoyemenm, B KIMHKepe koToporo coaepxkanue C3S He npesbimaeT 50%, a C3A —
5%. AxTuBHasI MHUHEpabHas J00aBKa B TAKOM IIeMeHTe coaepkutcs 10 20%.

Pa3znoeuonocmu nopmaanouyemenma

B crpoutenscTBe M MpOM3BOACTBE COOPHBIX OCTOHHBIX M KEJIE300E€TOHHBIX KOH-
CTPYKUMH U WU3AETUI UCHOIB3YIOTCS pa3iMyHble MOPTIAaHALEMEHTh. MHOrooOpasue e-
MEHTOB OOYCIIOBJICHO pPa3HOOOpa3WeM YCIOBHIl MPOU3BOJCTBA CTPOUTEINBHBIX PabOT U
JKCIUIyaTalluy COOPYIKEHUH.

ObwecmpoumenvHulli NOpMIAHOYeMerm TIPEJCTaBISIET COO0M OTHOPOJHYIO CMECh
TOHKOU3MEJIbYEHHBIX MOPTIAHLIEMEHTHOIO KJIMHKEpa HEHOPMUPOBAHHOTO MUHEPAIOTH-
YECKOI'0 COCTaBa, T'MIICOBOTO KaMHs M aKTUBHOM MUHEpalbHOU J00aBKkU. B kauectse n0-
0aBOK MPUMEHSIOT MPUPOJHBIE OCAJ0YHOTO (IMATOMUTHI, TPEMEbl, OOKU U Jp.) U BYI-
KaHUYECKOTo (BYJIKAaHUYECKUU Ty, MemM3a) MPOUCXOKIACHHUS UM OTXOJIbI METAJLTyprude-
CKOM MPOMBINIUIEHHOCTH (IIUIaKH, IJIaMbI ¥ Ap.). Mapku mopTiaaHAIIeMeHTa 0 TPOYHOCTH
300,400, 500, 550 u 600. ITo BemeCTBEHHOMY COCTaBY MOPTIAHAIICMEHT ObIBAaeT 03 MH-
HEPAJIbHBIX J00ABOK M C MHUHEpAJbHBIMH J00aBKaMu B KosmuecTBe He Oomee 5 u 20%.
IIpumep mapkupoBku nopraanauementa [1L 500-/120: nopTnananeMeHT Mapku 1o mpoy-
Hoctu 500, conepxammii He Oosiee 20% aKTUBHON MUHEpAIbHOU TOOABKHU.

OOmecTponTenbHbIe MOPTIAHALEMEHTHl IPUMEHSAT ISl IPUTOTOBICHUS O€TOHHBIX
CMeceil, peTHa3HauYeHHBIX 711 U3TOTOBJICHUS OCTOHHBIX U )KENE300€TOHHBIX M3ACTUN U
HECYIIUX KOHCTPYKIINH, SKCIUTyaTUPYEMBIX B OTCYTCTBHH CHJIBHBIX arpeCCHBHBIX BO3JICH-
CTBUH.

TIlopmnanoyemenm ¢ HOpMUPOBAHHBIM COCMABOM KIUHKEpa OTINYAETCs OT oOIe-
CTPOUTEIBHOTO TEM, YTO COJCPKAHUEM B HEM TPEXKaJbIIMEBOrO alfOMUHATa HE JOJHKHO
npeBsimath 8%. Takoil eMeHT mpuMeHsieTcs 11t 0€TOHA JOPOXKHBIX U adPOIPOMHBIX TT0-
KPBITHI, JKeJIe300€TOHHBIX HAMOPHBIX U O€3HATIOPHBIX TPYO, KEeJIe300€TOHHBIX IITIa, MO-
CTOBBIX KOHCTPYKITHH, CTOEK OMOpP BBICOKOBOJIBTHBIX JIMHUW AJIEKTpOIepesady, KOHTAKT-
HOW CETH KEJE3HOJO0POKHOTO TpaHcmopTa U ocBenleHus. OH MoxkeT ObITh 06e3700aBoU-
HbIM (J10) 1 ¢ akTUBHBIMU MUHEpAJIbHBIMU J00aBkamu (/15 wiu J120). Mapku niemeHTa mno
npounoct 400 u 500.

bvicmpomeepoerowuii nopmnanoyemenm (bTLl) oTnuyaeTcss oT 0OLIECTPOUTEND-
HOTO YCKOPEHHBIM HaOOpOM MPOYHOCTH: Yepe3 3 CYT TBEpPACHHsSI OH JOJDKEH UMETh MpoU-
HOCTh: He MeHee 25 MIla u 28 MIla g mapok 400 u 500 cooTBeTCTBEHHO. BBICTpHI
HA0OpP MPOYHOCTH JOCTHrAcTCs 3a CUET MOBbIIEHHOTrO coaeprxkanus CsS + C3A (60-65%)
1 TOHKOCTH momona (Sy, = 4000-5000 cm?/r).
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[Tpumenstor BTL, korna Hy*KHO UMETh OBICTPOE HApACTAHUE MPOYHOCTU B PAaHHEM
BO3pacTe (Mpu aBapuiHBIX paboTax, OETOHUPOBAHUM B YCJIOBHS MOHMKEHHBIX U OTpPHUIIA-
TenbHBIX Temmepatyp). [Ipumep mapxuporku: 111 500 -/120-b.

LlInaxonopmnanoyemenm MOMY4atOT COBMECTHBIM MOMOJIOM MOPTJIAH/IIIEMEHTHOTO
KJIMHKEpa C TWICOBBIM KaMHEM U JIOMEHHBIM I'PaHYJHUPOBAHHBIM IUIAKOM B KOJIMYECTBE
cB. 21 no 80%. [IInakonopTaaHIIEMEHT B €CTECTBEHHBIX YCIIOBHSIX TBEPIEET MeEIl-
JIEHHEE, YeM MOPTIAHALUEMEHT, OJHAKO Npu Temneparype Boimie 90°C 1 BO BIaXHOM cpe-
1€ OH TBepJeeT ObIcTpee. beToHbI Ha NUTAKONMOPTIAHALIEMEHTE OTJIMYAIOTCA OHMKEHHOU
MOPO30CTOMKOCTBIO U aTMOC(PEPOCTOUKOCTHIO. [103TOMY M3 HUX W3rOTaBIMBAIOT, IJlaB-
HBIM 00pa30M, KOHCTPYKIIMH HAJ3eMHBIX YacTel 31aHuil u coopyxkenuil.  Illnakomopt-
naHjaneMeHt Bbimyckaerca Mapok 300, 400u 500. Ilpumep mapxuposku: IITIL[ 400.
beictpoTrBepaerommii LI 400-b uepe3 3 cyT TBEpAEHHS AOJKEH UMETH MPOYHOCTh HE
meHnee 20 MI]a.

Cynvghamocmotikuil nopmaanoyemerm TOJIy4alOT Ha OCHOBE KIIMHKEpPA, coliepika-
miero He Oosiee 50% C3S wu He Gomee 5% CszA; mpu 3TOM CyMMapHOE COep>KaHue
C3A+C,AF He nmomxHo mpeBbliaTh 22%. DTOT BUI LIEMEHTA BBIITYCKAETCS ABYX MapoK-
300 u 400, 6e3m006aBOYHBIN WK COMEPKAIINA aKTHBHBIE MUHEpAIbHbIC JOOABKU B KOJIU-
gyectBe cB. 10 10 20%. [IpumenstoT cynb(aTocTONKUNA IEMEHT Ui M3TOTOBJIEHUSI OETOH-
HBIX U KeJIe300€TOHHBIX KOHCTPYKIUH (CBai, GyHIAMEHTOB U JIp.), IKCILTyaTHPYyEMBIX B
YCIOBHSIX TOCTOSIHHOTO BO3JIEUCTBHSI PACTBOPOB cCyib(aroB. [Ipumep MapKupoBKH:
CCIIL 400-10 wnu CCIILL 300-/120.

Ha ocHoBe cynb(aTocTONKOro KJIMHKEpa BBIMYCKAeTCs CyIb()aTOCTOMKUMN ILJIaKo-
noptiaanaunement (CCLLIIL] 400) ¢ coaepkaHreM JOMEHHOTO I'PaHyJMPOBAHHOTO IIJIaKa
cB. 40 1o 60%.

Iyyyonanoswiii nopmaanoyemenm TPUTOTABIMBAIOT Ha OCHOBE KJIMHKEpa, COJEp-
xareM He Ooisee 8% TpexkanapliueBoro amtomuHara. Cojaep)kaHue aKTUBHBIX MUHEPAJIb-
HbIX 100aBOK — cBhImIe 20 10 40%. Lement Beimyckaercs mapok 300 u 400. OH nipeaHa-
3HAYCH /I OETOHUPOBAHUS TUAPOTEXHUUYECKUX COOPYKEHHH, IKCILUTyaTHPYEMBIX B yCIIO-
BUSIX MOCTOSIHHOU (puiibTpanuu npecHoi Bojsl. [Ipumep mapkuposku: [I11] 400.

Inacmuguyuposannvie yemenmol MOMydaroT 100aBisAs npu nomoie okoio 0,25%
wiacTuuuupyomen 106aBki. OObIYHO B Kau€CTBE TAKOW 100aBKHM MCHOJIB3YIOT JIUTHO-
cynbdonarel Texuuueckuen (JICT). Pacnpenensisice mpu momosie o MOBEPXHOCTH Iie-
MEHTHBIX 3€pEH MOHOMOJIEKYJISIPHBIM CJIOEM, OHH MPUJIAIOT [IEMEHTAM MEHBIIYIO BOJIOIO-
TPEOHOCTh, YTO MO3BOJISIET MPU HEM3MEHHOM pacXo/Jie LIEeMEeHTa Moyly4yaTh 0oJjiee MpOoYHbIe
Oetonbl. lleMeHTHO-TIecUaHblii pacTBOp (HA CTAaHAAPTHOM MECKE) MPHU BOIOLIEMEHTHOM
otHouieHuu 0,4 MOHKEH AaBaTh PACIUIbIB HA BCTPSXUBAIOIIEM CTOJIMKE HE MeHee 135 Mm.
Jlns o6o3HaueHus TIaCTU(DHUIMPOBAHHOTO IIEMEHTAa B KOHIIE MApKHUPOBKH J00ABISETCS
[Ln: CCIIL 400-I1a, IT1L 500-120-111 u 1.1.

Tuopoghoonuviii yemenm nonydaroT godasierueM mpu momone 0,1-0,2% ruapodo-
Oousupyromieit 106aBku (MbUTOHAPT, acHUA0N U Ap.). [ mapodoOHbIN 1IEMEHT HE TOJDKEH
BIIUTHIBATH B ceOsl BOJY B T€UEHUE 5 MUH OT MOMEHTA HAaHECEHUS KarlIh BOJIBI HA TTIOBEPX-
HOCTh IleMeHTa. [Ipu 3aTBOpeHHH Takoro nemMeHTa BOAOM TMaApopoOHOE BEIIECTBO B HEU
pacTBOpSIETCs, a 3aTeM, MOCJE 3aTBEPAECBaHUs, KOTa JIMIIHAS BOAA UCTIAPUTCS, TUAPOdo-
Ouzupyloliee BEIIECTBO OCEAAET HAa CTEHKaX KalWJUISIpOB, MpUAaBas UM BOJIOOTTAJIKHUBA-
IOI[ME CBOMCTBA, YTO CHOCOOCTBYET MEHbIIEMY BOAOIOIJIOMICHUIO U OOJbIIeH MOPO30-
cToMKOoCTH OeToHAa. 'MapodOOHBIN IEMEHT J10JIbIlIE COXPAaHSIETCs, HEe YXY/Ilas CBOEro Ka-
YeCTBa, TaK Kak THIpoQoOHbIE MJICHKH Ha €ro 3epHaxX 3HAYUTEIHHO YMEHBIIAIOT €ro TUr-

50



POCKOMMYHOCTH. J[71s1 0603HaueHus1 TuaApO()OOHOTO 1IEMEHTa B KOHIIE MAapKUPOBKHU J100aB-
asiercs I'd: TIL 500-120-I'd, CCIILL 400-T".

benviii yemenm mMONMy4arOT COBMECTHBIM IOMOJIOM O€JIOr0 KIMHKEpa, THIICOBOTO
KaMHsI 1 MUHEPAIbHBIX 100aBOK Oenoro mnBeta (10 20%). benbrit kiuHKEp moiaydaroT 00-
YKUTOM JIO0 CTICKAHHUSI CMECH YUCTHIX U3BECTHIKOB U O€JIO TIIUHBI (KaosnHa). OOXKHUT BETyT
Ha ra3000pa3HOM TOILUTMBE, HE COJEPKAIIEM COSAMHEHUHN, OKpaIuBatomux Kimakep. [o-
MOJI IIEMEHTa POBOIAT B MENbHUIIAX ¢ GapPOpOBLIMY IIapaMU W BHYTPEHHEH MMOBEPXHO-
cThl0, o(dyTepoBaHHOU (apPopoBbIMU TIUTAMU. Benblii IEMEHT BBIITYCKAETCS MapoK
ITLb 400 u ITLB 500 6e3 nodaBok(/10) 1 ¢ nobaskoi (/120).

L{eemnvie yemenmsi MOMydatoT J00aBIsIS K O€JIOMY IIEMEHTY MPHU MOMOJIE WU ITy-
TEM THIATEIHHOTO CMEIIMBAHUS MIEIOYECTOMKNX MHUHEPAIbHBIX MMUTMEHTOB (OXpa, OKCH-
JIbI AJTIOMHHMS, JKeJIe3a, XpoMa, KaaMUs U Jp.) ¢ OCIIbIM IIEMEHTOM,

Inunoszemucmolii yemenm — 3TO OBICTPOTBEPACIONIEE THUIPABIMUECKOE BSDKYIIEE,
MOJIy4aeMO€ TMOMOJIOM KJIMHKEpa, COCTOSIIEro MPEUMYIIECTBEHHO U3 HU3KOOCHOBHBIX
amomuraroB kKampius (CaO=Al,0;3 u CaO=2Al,03) u amoMocHInKaTa KaabIUs
(CaO=Al,03:S107). ChipbeM 151 TIOAYYCHHS KIMHKEPA SBJSIOTCS M3BECTHIKH M OOKCH-
T, cojJepkamuye B OojbiioM KommuectBe riauHo3eM Al,O3:nH,0. OO0)HUr ChIpbeBOM
MIUXTHI BEAYT Yallle BCETO B AJEKTPOIUIABIIIBHBIX ME€UaX MPU MAKCUMAIbHOU TEMIIepaTy-
pel1800-2000°C. Cnekmuiics mpu 00KUre MaTepual MOABEPraloT TOHKOMY M3MEIbUYEHUIO
1o npoxoxa yepe3 cuto Ne008 e menee 90%. Hauano cxBaTbiBaHMS ITMHO3EMHUCTOTO LE-
MEHTa JIOJDKHO HACTyNaTh HE paHee 45 MUH, a KOHEIl CXBaThIBaHUs — rmo3aHee 10 4 mocie
3aTBOPEHHUS BOJIOM.

Mapky MIMHO3EMHUCTOrO IIEMEHTa OIMPEACIIAIOT TaK K€ KaK MOPTJIaHIEMEHTa, HO B
Bo3pacte 3 cyT, IIpu 3TOoM mpouHOCTh 00pa3loB yepe 1 cyT TBepAeHHUs JIOJKHA 0aTh He
menee 111 mapku 140 — 22,5MIla, mapku I'I150 — 27,4 MIla u mapku I'LI60 — 32,4
MIla.

OCHOBHBIMH OCOOEHHOCTSIMH TJIMHO3EMHUCTOTO IIEMEHTA SIBIISIOTCS:

- OBICTpOE TBEP/ICHHE;

- OOJIBIIIOE TETUIOBBIJCIICHHUE, YTO 3aTPYIHSIET €ro MPUMEHEHNE B MAaCCUBHBIX KOH-
CTPYKIIHSX 0€3 CIIeMAIbHBIX MEP 0 OTBOY TEIIa;

- BBICOKAsl MPOYHOCTh, JOCTHTAaeMas TOJBKO TIPU TBEPJICHUU TPU TEMIIEPAType
OKpy Karouien cpensl He Beie mitoc 25°C;

- BBICOKAs CTOMKOCTh NPOTHB BBIMIEIAYMBAHUS U CYIb(AaTOCTOUKOCTh (B 3aTBEp-
nesieMm kaMmHe Ca(OH), mpakTU4ecKu OTCYyTCTBYET.

[IpuMeHSIOT TIMHO3EMUCTBIA LEMEHT NpPH MPOU3BOACTBE aBAPHUITHO-PEMOHTHBIX
paboT, IPUTOTOBJICHUH OBICTPOTBEPCIONIUX OETOHOB U PACTBOPOB, B MPOU3BOACTBE XKa-
POCTOMKUX U3IETUM.

Ha ocHOBe TIMHO3EMHCTOTO IIEMEHTa MOMYyYaroT PACIIUPSIIONIUECs, Oe3ycaJouHbIe
U HaIPSITAIOIINE IEMEHTHI.

ABTOKJIaBHbIE (CMJIMKATHBbIE) BSLKYLIIHE
K ruapaBinueckuM BSKYIIUM OTHOCATCS M O€3KJIMHKEPHBIC aBTOKJIABHBIE BSIKY-
II1Me MaTepUaJIbl., IPEACTABISAIONINE COOOM TOHKOM3MEIbUYEHHBIE CMECH BO3TYIITHOM U3Be-
CTH U KPEMHE3EMHUCTOr0 KOMIIOHEHTa (JaIle BCero KBapleBoro mnecka). TBepaeHue 3Tux
BSDKYIIUX 0a3upyeTcsl Ha TOM, YTO PaCTBOPUMOCTh KPUCTAITMYECKOTO KBapIia B BOJE MpHU
OOBIYHBIX YCIIOBUSAX HUYTOXKHA, HO TpH Temneparype Bbime 175 °C oHa MHOTOKpaTHO
Bo3pactaet ( ¢ 0,006 no 0,18 1/m). IIpu 3TUX yCnOBUAX (B pAaCTBOPEHHOM COCTOSIHHH) OK-
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CU KPCMHHA BCTYIIACT BO B33HMOI[CI>10TBHG C THAPOKCHUIOM KaJlbIUsd, PC3YyJIbTATOM KOTO-
POTO ABJLAOTCA THAPOCUIINKATHI KAJIbIIUA:

Ca(OH)z + Si0, + nH,O — Caoifﬁ?‘SiOzfﬁﬁEF(n'l'l)Hzo

[TockonbKy co37aTh BIAXKHYIO cpeny (HEOOXOAMMYIO JUIsl PACTBOPEHUS TUAPOKCUIA
KaJIbLMA U OKCUJA KPEMHUS) MOKHO TOJBKO B T€PMETUYHBIX COCYJlaX — aBTOKJIABAX, 3TH
BSDKYIIME MOJYYMUIM Ha3BaHUE aBTOKJIABHBIX. OOBIYHO M3/IEIUS HA OCHOBE aBTOKJIABHBIX
BSOKYIIMX 00pabaThIBalOT B aBTOKJIaBax Ipu JaBieHuu napa He menee 0,8 MIla u temmne-
parype He Huxke 175°C. C ucnonb30BaHUE aBTOKJIABHBIX BSKYIIMX MPOU3BOIAT CHIIMKAT-
HBIM KUPIUY, MJIOTHBIE CHUIMKATHBIE OETOHBI U STYEUCThIe OETOHBI: MEHOCUJIMKAT U Ta30CH-
aukat. Marepuanbl U U3JIeJUsl aBTOKJIABHOTO TBEPACHUSI HE PEKOMEHIYETCsl IPUMEHSITh B
MOJI3EMHBIX YACTSIX 3/IaHUN U COOPYKEHU, JOPOKHBIX KOHCTPYKIUAX U JJIsl yCTPOMCTBA
JBIMOXOJIOB. OTH OTPAaHUYECHUS CBSI3aHbI C ITIOHMKEHHON BOJOCTOMKOCTBIO, MOPO30CTOM-
KOCTBIO U KapPOCTOMKOCTBIO aBTOKJIABHBIX BSYKYIIMX BEILECTB.

6. HIEMEHTHBIE BETOHBbI

beTOHOM Ha3bIBAaIOT UCKYCCTBEHHBIM KAMEHHBIM Marepuall, IOJIy4YaeMbId B Pe3yJib-
TaTe 3aTBEPJEBAHMS PALIMOHAIBHO MOJOOPAHHON M THIATEIBHO YIUIOTHEHHON CMECH, CO-
CTOSIILIEN U3 KPYITHOTO U MEJIKOTO 3alOJIHUTENEeH, BSHKYILEro, BOJIbI M CIIEHMAIbHBIX J100a-
BOK.

OcHOBHBIE MPEUMYIIECTBA OETOHOB:

- BapbHpPOBAaHHE CBOMCTB B HIMPOKOM JHanazoHe (MPOYHOCTb, IUIOTHOCTh, TEILIO-
IIPOBOJIHOCTbH, BOJIOHEMIPOHUIIAEMOCTh, MOPO30CTOMKOCTh, XUMHUUYECKasi CTOUKOCTD U JIP.);

- BO3MOXXHOCTb MPUJAHUS U3AETUSAM M KOHCTPYKLMAM HY>KHON KOH(Urypauuu u
pa3smMepos;

- BO3MOXHOCTb MOJTHOM MEXaHHU3alui MPOU3BOACTBA OETOHHBIX cMeceil U OeTOHu-
pPOBaHKME KOHCTPYKLINN;

- BO3MOXKHOCTb ITPOU3BOICTBA OCTOHHBIX PabOT B JII000E BpeMsi To/1a.

Henocrarku 6€TOHOB:

- MaJsiasi IPOYHOCTh HA PACTSKEHUE B CPABHEHUM C MPOYHOCTHIO mpu cxaTuu (10-
15%);

- ycaJika IpH BBICBIXaHUU W HaOyXaHue NMpHU YBIAXHEHUU (BIaXHOCTHbIE nedopma-
LAH);

- MIOHWKEHHAs TI0 CPABHEHUIO C MHOTUMHU MPUPOJHBIMH KAMEHHBIMH MaTepHaIaMu
JOJITOBEYHOCTh, 0COOCHHO MPHU ISUCTBUHU COJICH M KUCIIOT.

6.1. Knaccudukauusi 6eTOHOB

ITo mmoTHOCTH:

- 0c000 madicenvie cO CpeaHEn MIOTHOCTBIO 6onee 2500 Kr/M3; MX IPUrOTABIMBA-
10T, IPUMEHSSI B KQUECTBE KPYIMHOTO U MEJKOTO 3alOJIHUTENICH YyTYHHBIM CKapIl, CTalb-
HYIO CTPYXKY, PyJbl, CBUHIIOBbIE€ 3alIOJIHUTEIN U Jp.; OCHOBHOE HAa3HAYEHHE 3TUX OETO-
HOB — 3alllUTa OT MPOHUKAIONIEH paguanuu (aATOMHbBIE PEAKTOPHI U T.I1);

- maxcenvle co cpeaHen mioTHocThio 2200-2500 KI/M°; B KauecTBE 3aIlOJHUTENCH B
ATUX O€TOHA MPUMEHSIOT IeO0eHb U TPAaBUM U3 IJIOTHBIX TOPTHIX MOPOJ (C MIIOTHOCTBIO OT
2000 o 3000 kr/m®) ¥ IWIOTHBIE TPUPOIHBIE WM UCKYCCTBEHHBIE MECKU (C MIOTHOCTBIO
ot 2000 1o 2800 kr/mM3); TsKeNble GETOHBI IPUMEHSIOT Ul M3TOTOBJICHUS PA3IMYHbBIX HE-
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CyIUX KOHCTPYKIUH (PyHIaMEHTOB, KOJIOHH, pHUreseii, Oallok U Jp.), TPU CTPOUTEITHCTBE
TUAPOTEXHUUYECKUX COOPYKEHUMU (IJIOTHH, 1aMO, MUPCOB, OEpPEeroyKperieHuid, MeIuopa-
TUBHBIX COOPY>KEHHUH U T.I1.), B IOPOKHOM M a3POJPOMHOM CTPOUTENIHCTBE (BEPXHHE TO-
KPBITUSL JOPOT B3JIETHO-TIOCAJOYHBIX MOJIOC, TPOTYapoB, MOJOB IMPOMBIIIJIEHHBIX MPE.I-
OPUATHH, TyTENPOBOOB, KeJIe300€TOHHBX MM U JIp.), B CTPOUTEIHCTBE BOJOTPOBO/I-
HBIX CETEe U KaHAJIM3ALUOHHBIX KOJUIEKTOPOB;

- obnezuennvie co cpemueil mioTHocThI0 1800-2200 Kr/mM3; B KayecTBe 3arOJIHHUTE-
Jel B HUX MPUMEHSIOT NPUPOJHBIE WM UCKYCCTBEHHBIN IIEOCHb U MECOK ¢ HEOOJIbIION
nopuctocThio( 10-20%); Takrie OETOHBI MOTYT OBITH IMOJTYYEHbI M Ha MJIOTHBIX 3aIIOJIHUTE-
JISIX, HO ¢ 00s13aTE€JIbHOM MOpHU3alMel IIEMEHTHOI'O KaMHS C MOMOIIBI0 BO31YXOBOBJICKAIO-
IIUX WM ra3000pa3yIoux 100aBOK; IPUMEHSIOT O0JIErYeHHbIe OCETOHBI TaK K€ KaK U Ts-
JKeJIbIe, €CJIM OHM OTBEYAIOT MPOEKTHBIM TPEOOBAHUSM MO MPOYHOCTH, JOJTOBEYHOCTH U
Ip. TIOKa3aTesiM Ha3HAUCHHUS;

- 1ezkue 6eToHsl ¢ IWI0THOCTEI0 oT 500 1o 1800 xr/m3; ux mosyyaror, HCHONB3Ys B
KauyecTBE KPYMHOI'O0 M MEJIKOTO 3alOJHUTENeH MOPUCThIE MaTepuaibl MPUPOAHOTO (Tyd,
OTOKa, BYJIKAHMYECKasl MeM3a, U3BECTHSAK-PAKYIICYHUK) UM UCKYCCTBEHHOTO MTPOUCXOK-
neHust (KepaMm3uT, arJIONoOpUT, MIJTaKOBasg MeM3a U Jp.); IPUMEHSIOT JIeTKUe OETOHBI B
OTPAXJAIOIINX KOHCTPYKUHUSIX (HAPY>KHbIE CTEHbI, MOKPBITUS, IEPEKPHITUSL MOJBAIIOB U
Ip.) 3MaHUN Pa3IUYHOTO HAa3HAYCHWS; JIETKHE OCTOHBI MOAPA3ACISIOTCS Ha AMIOMHble U
NnoOpuU308aHHbvle; NIOMHLIMU OETOHAMU HA3bIBAIOT TAaKUE, B KOTOPBIX MEXK3EPHOBOE IPO-
CTPAHCTBO CMECH KPYITHOT'O M MEJIKOTO 3aIOJHUTEIEH MOJHOCTHIO 3aMOJHEHO MJIOTHBIM
[IEMEHTHBIM KaMHEM; B HOpPU308aHHbIX OETOHAX ATO MPOCTPAHCTBO 3aMOJHEHO MOPHU30-
BaHHBIM IIEMEHTHBIM KaMHEM;

- Aueucmole OCTOHDI SIBISIIOTCA Pa3HOBUAHOCTD JIETKMX OETOHOB; UX MOJYYarOT I0-
pu3alMel 1eMEeHTHO-TIeCUaHbIX cMeceil (0e3 KpymHOro 3aloIHUTEN) ¢ MOMOIIbIO MEeHO-
00pa3yIomux WK Ta3000pa3yronux 100aBOK; UX CPEIHSs TUIOTHOCTh HAXOJUTCS B Mpe-
nenax ot 500 mo 1200 kr/m3; o Ha3HAYEHHUIO JIETKHE STYEHUCTHIE OETOHBI IOIPA3ACIISIIOTCS
Ha KOHCMpYKyuonHo-mennousonayuonnvie ( ¢ miotHocts ot 500 mo 900 xr/m®) u koH-
CTPYKUMOHHEIE (¢ mIoTHOCTEIO oT 1000 mo 1200 kr/m®); KOHCTPYKLIMOHHO-
TEIJIOU30JISILIMOHHBIC STYEUCThIE OETOHBI MPUMEHSIOT B HECYIIUX WJIM CaMOHECYIUX (B 3a-
BUCHUMOCTH OT TUIOTHOCTH) OTPaXAAIOIIUX KOHCTPYKIHUSX, KOHCTPYKIIMOHHBIE — B HECY-
IUX KOHCTPYKIMAX; B 3aBucMMOCTH OT crioco0a mopu3alnuu siMeUCcThbie OETOHBI ENATCS
1a neHHo- U 2a300emonsl;

- 0c060 nezkue 6eTOHBI CO cpeaHell MIOTHOCTH MeHee 500 Kr/M>; MX MOJTyYaloT, UC-
M0JIb3Ys BEICOKOTIOPUCTHIE 3AMOJIHUTENH (BCIIyYEHHBIE MEPIUT UM BEPMUKYIIUT, IEHOTIO-
JUCTUPOI WK APYTrUe MEHOIJIACThI) WM B BUE SIUEUCTHIX OETOHOB; MPUMEHSIOT 0CO00-
Jerkue OETOHBI M U3/ENUs U3 HUX B KAYECTBE YTEIUIUTENICH B MHOTOCIONHBIX OTpak/1ato-
IIMX KOHCTPYKLHMSIX, a TaKXe JUIsl YTEIUIEHUS Pa3JIMYHbIX TEIJIOBBIX arperatoB (TeYew,
CYIIWJIBHBIX YCTPOUCTB, XOJOAWIBHBIX KaMep U T.I1.).

1lo 6udy ssxcywezo:

- IIEMEHTHEIC OCTOHEI;

- CUJINKATHEBIC OCTOHEL;

- TUIICOOCTOHEL;

- IOJIUMEPIIEMEHTHbBIE OCTOHBI;
-IIOJIUMEPOCTOHBI;

- achanbTOOCTOHBI.

Ilo nasnavenuro.
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- KOHCTPYKIIUOHHBIE;
- KOHCTPYKIMOHHO-TETUIOU30ISIIUOHHBIE;
- TeTJION30JISILIIOHHBIE;
- CIIeLIMAJIbHBIE. TPEAHA3HAUYCHHBIE IS 3alIUThI OT paguallii, KapOCTOMKUE,
KHCJIIOTOCTOMKHE, IEKOPATUBHBIE.
Ilo cnocoby npumenenus:
-Ji71s1 OETOHUPOBAHUS MOHOJIUTHBIX KOHCTPYKITUH;
- JIIsl TPOU3BOJICTBA COOPHBIX OETOHHBIX U KEJe300€TOHHBIX U3JIENIUN B 3a-
BOJICKMX YCJIOBUSIX.
Ilo cmpoenuro (cmpykmype):
- IJIOTHBIE (CO CITUTHOM CTPYKTYpOil);
- C IOPU30BAHHBIM [IEMEHTHBIM KaMHEM;
- KPYITHOIIOPHUCTHIE;
-SIYEUCTBHIE.
Ilo ycnosusm meepoenus:
- €CTECTBEHHOT'O TBEPCHUS,
- IPOIIAPEHHBIE;
- ABTOKJIABHBIE.
Ilo cnocoby ynnomnenusi:
- JINTHIE;
- BUOpUPOBAHHbIE;
- IPECCOBaHHBIE.

6.2. MaTepuaJbl AJsl TSZKeJIbIX 0eTOHOB

Hemenmor: oowecmpoumenvuvie Mapok 300-600 (6e3700aBOYHBIC WM C aKHMBHBI-
MU MHHEPaTbHBIMU J0OaBKaMu ( MPUPOIHBIE MYIIIOJIAHBI UK TPaHYJIUPOBAHHBIN JTOMEH-
HBIN IIJ1aK — B KoaumdecTBe He Ooinee 20%); uiakonopmaanoyemenm (¢ coaepkaHUEM
niaka, kak mpaBwio, He Oonee 40%); cneyuanvuvle: MyIIIOIAHOBBIA MOPTIAHIIEMEHT
mapok 300 u 400; cymbdartoctoiikuii moptaanaieMeHT Mapok 300-500; mymmoaaHOBBINA
cynbsarocroiikuii mopTinanainemMeHT Mapok 300 u 400; ruapodobHbIi U mIacTUUIUPO-
BaHHBIE MOPTIAHIIIEMEHTHI; TIIMHO3EMHUCTBIA TIEMEHT, 0€3yCaJ0uHbIN, PACIIUPSIOIIANCS,
HATPATAOIINHN U JIp. [IEMEHTHI.

3anonnumenu: MEIKUE M KPYITHBIE.

Menxuu 3anoanumens — necok ¢ pazmepom 3epeH ot 0,16 go 5,0 MM; TpUMEHSIOT
TIECKU:

-IPUPOJIHBIC, MOyYaeMble MPU pa3paboTKe MecYaHBbIX W MECUaHO-TPABUIHBIX Me-
CTOPOXKJICHUM;

- poOJIeHbIe, TTOTy4aeMble IPOOJIECHUEM CKATbHBIX MTOPO] U TPABUS;

- TIECOK M3 OTCEBOB JPOOJICHMSI, OTyYaeMblii OTCEMBAHUEM 3€PEH MENIbue 5 MM TIPH
JPOOJICHUH CKATBHBIX TIOPOJI WM KPYITHOTO TPaBUs Ha MICOCHD.
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§ 8 8 Jd 88888

016 0315 06 125 2,5 ' 5.0

3epHoOBO# cOCTaB necka:
] — potrycxacmas HMKHASA IPasMua KpynHOCTH necka (M, = 1,5); 2 — pexomen-
AyeMan HHXHAA rPaHMia KpynHocTH necka (M_ = 2,0) ans Gerowa knacca B15
¥ Bhille; 3 — PEKOMEHIAYEMAS HHXHAN IpaHMUa KpynHocTH necka (M = 2,5)
s Geroros kiacca B25 w Baie; 4 — NOMyCKACMan BCPXHAN INPAHHMLIA KPYTIHOCTH
necka (M_ = 3,25) ans pacteopos n 6cToHoB (3aurrpuxosannas o6nacTs —— NECKH,
AOMYCTHMAIC [UIR MCIIONL30BaHMA B pacTeopax 1 GeToxHax)

K MenkoMy 3amojHUTENI0 MPEAbABISIIOTCA TPEOOBAaHMS MO 3€pHOBOMY (TpaHyJio-
METPUYECKOMY) COCTaBY, COACPKAHUIO MBIJIEBUIHBIX U TIMHUCTHIX YACTHUII, OPTAaHUYECKUX
IpUMeCei; K Meckam, MoJy4aeMbIX B pe3ysIbTare IpoOJIeHHS CKAIbHBIX MOPOJI WJIM TPABUS
, KpOM€ TOTO0, MPEeIbSBISIOTCS TPEOOBaHUS MO MOPO30CTOMKOCTU. [lo KpymHOCTH MecKH
MOJIpa3JIeISIOTCS Ha § BUJIOB:

- MIOBBIIIEHHOM KPYITHOCTH C M, 0T 3,0 10 3,5

- KpyIHble ¢ M, cB. 2,5 110 3,0

- cpeHel KpynHocTu ¢ My, ¢B. 2,0 10 2,5

- MeJIKue ¢ My cB. 1,5 10 2,0

- OYeHb Menkue ¢ My, cB. 1,0 no 1,5

- TOHKHE ¢ My, ot 0,7 101,0

- OueHb TOHKHE ¢ M, < 0,7

JIist TsKebIX OETOHOB MPEANIOUTUTENIbHEE TIECKU CPEHEN KPYITHOCTH.

Kpynnvie 3anonnumenu (webenv u epaguti), IpeACTaBISAIONIME COOOM CMeCh 3epeH
pasmepamu ot 5,0 10 80(70) Mm.

[l]ebenb mOMy4daOT APOOJIEHUEM CKAIbHBIX MOPOJ WM KPYIHOTO rpaBus (11eOeHb
U3 TpaBus), a TAKKE JOMEHHBIX U MapTEHOBCKUX IIIAKOB, YCTOMYMBBIX K CaMOMPOU3-
BOJILHOMY pacmajny.

[ pasuii nony4yarOT pacceBOM MPUPOJIHBIX TPABUIHO-TIECYAHBIX CMECEH.

[To KpymHOCTH 3€peH KPYIHBIC 3aMOJHUTENH MOApa3aAesatoTcs Ha ¢pakmuu 5-10;
10-20; 20-4- u 40-70 mm. B GeTonax otaenbHble (hpakiiuy, Kak MPaBUIO, HE TPUMEHSIOT-
cs (3a uckimoueHreM ppakuuu 5-10 MM B MEJIKO3EPHUCTBIX OETOHAX), a IPUMEHSIIOT CMe-
cu ¢ppakumit: 5-500 mm; 5-400 mm; 10-40 mm; 10-70 mm u 20-70 mm. CoaepkaHue OT-
NeabHBIX (pakiuil B medHe (IpaBUU) JOJDKHO ObITh TAaKMM, YTOOBI UX CMECh MMeEJa MU-
HUMAJIBHBIA 00BEM MEK3EPHOBBIX ITYCTOT, 3aMOJHIEMBIX TECKOM.

K kpyrnHOMY 3an10JIHUTENIO MPEABSBISIIOTCA TPEeOOBaHUS 1106

-3€pHOBOMY COCTaBY;

- COJICP>KaHUIO 3€PEH MIACTUHYATON U UTJIOBATOM (HOPMBI;

- IPOYHOCTH;

- COJICP>KaHUIO 3€pEH ClIa0bIX OO/ (B rpaBUU U IIeOHE U3 TpaBusi);

- COJICP>KaHUIO THIJICBUIHBIX U TIMHUCTHIX YACTHII;

- COZICP’)KaHUIO OPTAHMYECKUX MMPUMECEH B TPABUU U IIECOHS U3 TPABUS;

- MOPO30CTOMKOCTH,;
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- ICTUPAEMOCTH B TIOJIOYHOM Oapabane (11 TOpOKHBIX OETOHOB).

Jlobaexu. B GeToHax MPpUMEHSIOT 100aBKH, TTO3BOJISIIOLIUE PErYJIUPOBATh CBOMCTBA
Kak OETOHHBIX cMecel, Tak U 6eToHOB. K HUM oTHOCSTCS:

- nnacmuguyupyrowue (JICT, C-3, CII-1, Hoden u ap.);

- euopogpoousupyrowue (kpemuuiiopranmueckue 'KXK-10, TKXK-11, 'KXK-94);

- sozoyxoesonexarowue (CHB, mputonadT, acumon u np.);

- yCKOpumenu cxeamvléanus u meepoenus (XJIOPUCThIN KalblUl, CyabdaT HATPHS,
HUTPUT HATPUS U Ap.);

- 3ameonumenu cxeamoiéanus (MaToka);

- NpomueoMopo3Hsie (XJIOPUCTHIN KaJdbLUM, XJIOPUCTBHIA HAaTpUi, KapOamug U uX
CMECH U JIp.)

6.3. beronHas cmech

bemonnoii cmecwro Ha3bIBAIOT CMECh BCEX KOMIIOHEHTOB O€TOHA J0 Hayajga CXBaThl-
BaHUA U TBepjeHus. [1o Mepe 3aTBepieBaHus CMECh TTPEBPAILIAECTCS B O€MOH.

BaxxneiimMu cBoricTBaMu O€TOHHBIX CMECEH SBIISIOTCS:

- TUKCOTPOIHOCTB;

- y100O0yKIaIbIBA€MOCTb;

- CBSI3HOCTb.

Tuxcomponnocmsb- CIOCOOHOCTh OETOHHON CMECH TEPSITh CBOK CTPYKTYpPHYIO
MPOYHOCTH (PazKUKAThCS) MPU JTUHAMUYECKUX (BUOpaIllMy WM TOJYKAX) BO3JIEUCTBHUAX
Ha Hee, MpuodpeTas Npu 3TOM CBOMCTBA TSXKEIOW KMAKOCTH )pacTeKaThCsl), U BOCCTaHAB-
JUBATh CBOIO MEPBOHAYAIBHYIO CTPYKTYPY M IMPOYHOCTh MOCIE MPEKPAILEHUsI 3TUX BO3-
NelCcTBU. ITO CBOMCTBO MCIOJIB3YETCS MPU YIUIOTHEHUU OCTOHHBIX CMecei BUOpaIluei.

Yooboyxnaovieaemocms — 310 cCIOCOOHOCTH OETOHHOM CMECH 3aMOJIHATH MPOCTPAH-
cTBO (opMBI ( TIPH ITPOU3BOJICTBE KEJI€300€TOHHBIX M3/CIIMI B 3aBOJICKUX YCIOBHUAX) UITH
onasyOKy (MpU MOHOJUTHOM OETOHHUPOBAHWM) TOJI JACHCTBHUEM CHJI TpaBUTAIMH (COO-
CTBEHHOTO Beca) WJIM BHENIHUX CHWJI (BUOpaIuu, TpaMOOBaHUS U T.11.), COXPAHSSI TIPU 3TOM
OJIHOPOJHOCTb.

[To ynoboykianpiBaeMocT OETOHHBIE CMECH OBIBAIOT MOOBUMCHblE U dicecmKue. B
CBSI3U C 3TUM MPUMEHSIOT pa3Hble METO/IbI OIIEHKHU y1000YKIagbIBAEMOCTH.

VY 1000yKIIaIbIBAEMOCTh  HOOBUMCHBLIX OCTOHHBIX CMECEU OIEHUBAETCS BEIUYMHOU
0CaJIKU CTaHJIApPTHOT'O0 OETOHHOI'O KOHYCAa, BEIPAXKEHHOW B CAHTUMETPAX.

ITo mogBu>kHOCTU OETOHHBIC CMECH Mojpa3esatoTes Ha mapku: 111 (1-4cem), 112 (5-
9 cm), I13 (10-15 cm), 114 (16-20 cm) u I15 (21 cM u Gonee).

[ToxBmxnbie cMecu Mapok [11 u [12 mpumeHsItOTCSI B OCHOBHOM B IIPOU3BOJICTBE
COOPHBIX JKeJIe300eTOHHBIX M3Aeni Ha 3aBojax JKBU.

[ToxBmxuble cMecu Mapok [12-T15 npuMeHSIOT Tpu MOHOJUTHOM OETOHHPOBAHUU
KOHCTPYKIIMI B YCJIOBUSIX CTPOUTEIIBHOM IUIOMIAJKA U MPOU3BOJACTBE TOHKOCTEHHBIX XKe-
71€300€TOHHBIX M3JIENUN B KacceTaxX MM OOBEMHBIX KOHCTPYKIIUN (CaHTEXKaOWH, 00bheM-
HBIX 2JIEMEHTOB 3/IaHUI, BEHTOJIOKOB U Jp.).

Xecmkue cMecu - 3TO0 cMecH, He oOnamarornue nmoAaBmwkHOCThI0 (OK=0). VY mx060-
YKJIQJIbIBAEMOCTh ITUX CMECEU XapaKTepUu3yeTcsi BpEMEHEM B CEKYHJaX BUOPUPOBAHUS, B
TEUEHHUE KOTOPOTro MpeABapUTEIbHO OT(POPMOBAHHBIN OCTOHHBIN KOHYC TOCHE pa3pyliie-
HUS O] JeHCTBUEM BHOpaIlMKM pacTedeTcsl B MpuOope M yrioTHUtcs. Mx ynoboyknaabi-
BaeMOCTh Xxapakrepusyercs mapkamu K1, K2, X3, u XK4.)KecTtkue cmecu Bcex Mapok u
NOJIBIXKHBIE cMecH Mapku [11 mpuMeHstoTes npu 3aBOJACKOM U3TOTOBJICHUH COOPHBIX JKe-
71€300€TOHHBIX U3/ICNTUNA U KOHCTPYKITUH.
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Onpegenerne yaoboyknaanBsaemocTH DETOHHOW cMecy
a) npnBop (KOHYC) ANR ONPERENeHNA NOABIKHOCTH DETOHHON CMecH
1-KeCcTHan cMecs, 2-NOABUKHAR CMeCh, 3-0Caaxa KoHyca
6) npnbop Ans onpeaeneHna KeCcTKOCT BETOHHON CMeck. 4-CXeMa UCNbITaHnA

Ta6muma 6.1— Mapku 6eTOHHBIX CMecei 1Mo yA000yKIIaIbIBAeMOCTH

Mapka 110 y1060yKia- Hopwma yno0oykiaapiBaeMoCTi
JIBIBAEMOCTH ’KECTKOCTD, C TOABMAHOCTD, CM
ocaJika KOHyca \ pacIuIbiB KOHyCa
KecTkue cmecu

K-4 31-60 - -

K-3 21-30 - -

K-2 11-20 - -

K-1 5-10 - -

IToaBu:KHBIE CMecH

I11 4 u MeHee 1-4 -

I12 - 5-9 -

I13 - 10-15 -

I14 - 16-20 26-30
I15 - 21 u 6onee 31 u Goinee

Y 10060yKIaIbIBaeMOCTh OETOHHBIX CMECEH 3aBUCUT OT BSI3KOCTH U 00beMa IIEMEHT-
HOTO TECTa, KPYIMHOCTH 3€PEeH 3aroIHuTeNeH (0COOCHHO mecka), GOopMbI U XapakTepa Io-
BEPXHOCTHU 3€pEH 3anoJHuTeNel (OKpyTias, OCTpOYyroJibHas, TajaKas, epoxoBarTas).

Jliist Toro, uToOBI OETOHHASI CMECh ObllIa Y000yKIaIbIBaeMOM, HE0OXOAMMO, YTOOBI
00BEM PACTBOPHOM COCTaBIIAIONIEH B HEeH Obul Oosibliie 00bEMa MyCTOT MEXIY 3epHAMHU
KPYIHOTO 3alOJHUTENS, TO €CTh YTOOBI 3epHa KPYITHOTO 3allOJIHUTENS ObLIN pa3BUHYTHI
pacTBOpHOU cocTaBisiroiieil. O0BEM pacTBOPHOM COCTABIISIONIEH XapaKTepU3yeTcss Kodd-
(GUIIMEHTOM Pa3ABIKKH 3€pEH KPYIMHOTO 3aMOTHUTEIS

_ VpaCTB

o

Vl‘[yCT
r71€ Vpacrs — 00bEM PACTBOPHOM COCTABJISIOLIEH B OETOHHON CMECH;

Viyer — 00BEM MEK3EpHOBBIX ITYCTOT B I11€0HE B CBOOOJIHO HACBIITHOM COCTOSIHUU.

_no,n
VpaCTB - P_ +—+ B,

n  Pn
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rae 11 — conepsxanne nementa B 1 M3 GeToHHOM cMecH, KT;
Py — UCTUHHAS TUIOTHOCThH IIEMEHTA, KI/JI;
I1 - comepkanue necka B 1 M> GETOHHOM CMECH. KT
Pn — UCTUHHAS TUIOTHOCTD ITE€CKa, KI/JI;
B — conepxanue Boabl B 1 M3 GETOHHOI CMECH. I;

_ 1 H
VHyCT_p_(l_ppH:u)’

HII

rae 11 — conepxanue mebus 1 M3 GeToHHOM cMecH. KT;
Pum — HACHITTHAS TUIOTHOCTH IIEOHS, KT/JT;
Pu — CPEIHSS TUIOTHOCTH MIEOHS B KyCKe, KI/J.
o - KO3 UIMEHT pa3BUKKHU 3€PEH B IUIOTHBIX OETOHAX.

6.4. [IpuroroBJjieHUe OETOHHBIX CMecei

beTroHHBIE cMeCH MPUTOTABIMBAIOT B CTAI[MOHAPHBIX WU WHBEHTAPHBIX CMECHUTEIIh-
HBIX YCTAaHOBKaX. B MX cocTaB BXOJAT CIAEAYIOIIME OCHOBHBIC TEXHOJIOTHYCCKUE Y3IIbI:

- CKJIJIbl IIEMEHTA, 3aMOJIHUTENCH U JOOaBOK;

- CHUCTEMa PacXOJHBIX OYHKEPOB IS TBEPJABIX KOMIIOHEHTOB W PACXOIHBIX €MKO-
cTel — JUIS )KUJIKUX (BOJIBI, PACTBOPOB J00ABOK);

- J103aTOPOBbI BECOBBIC WM OOBEMHBIE /I JO3UPOBAHHUS KOMIIOHEHTOB OETOHHOM
cMecH;

- OETOHOCMECHUTEIIN,

- HAaKONUTEIbHbIE OyHKepa JiJIsl IpUeMa roTOBOM OETOHHOW CMECH M3 OETOHOCMECH-
TEJS ¥ BBIJIAYM €€ B TPAHCIIOPTHBIC CPEICTBA.

B 3BHCHMMOCTH OT KOMIIOHOBKH IO BBICOTE OCTOHOCMECHUTEIBHBIC YCTAHOBKH P
PXOJIHBIE €MKOCTH HaXOJSITCS Ha CaMOM BBICOKOM YPOBHE, OTKyJa OHHU TOJ JCHCTBHEM
CWJIBI TSDKECTHU TIOCTYMAlOT B JI03aTOPHI U Jjajiee — B CMECHTEeNb. [lapTepHas KOMITIOHOBKA
peIyCMaTPUBAET pa3MeIieHue 000PYI0BaHMsI Ha OJTHOM YPOBHE.

beronocMecuTenn OBIBAIOT MO CHOCOOY TEpEeMENIMBaHUS KOMIIOHEHTOB OBIBAIOT
2pasumayuonHvle U npunHyoumenvHo2o nepemewugarus. llo npunnumy padoTsl OHH MO-
Pa3NeNAI0TCS Ha CMECUTEIN HEPUOOULECKO20 U HENPEPbIBHO2O IEACTBHSI.
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Cxembl LMKNNYHbIX GETOHOCMECHTENER NPUHYAKTENBHOTO AEACTBNA

a - NPOTUBOTOYHBLIR ABYXBANbHLIA CMECUTEND C BPaLLanWenRca
rOPU3OHTANBHOR YaWen, 6 - POTOPHLIK CMECUTENL;, B - CMECUTENL C OAHUM
rOPU3CHTANBLHbIM BANOM, I - ABYXBaNbHLI CMECUTEND C MOPU3OHTANBHEIMK
sanamw

BeTonocmecuTens rpasuTaUMoRHOIO AEACTBNA;
1 - Bapaban, 2 - Gokoean croika, 3 - Tpasepca; 4 - peaykTop, 5 - aNeKTpoABNraTens,
6 - yanda, 7 - mexaunam onpoxuasisanns Sapabana, 8 - pama

3arpys3ka cMecuTellel MepHoIuYeCKOro JEHCTBHS COCTaBISIONIUME MPOU3BOINTCS
Ha 00BbEM 3aMeca, BETMYMHY KOTOPOTO ONPEAEIISAIOT 110 GOopMyJIe:
V3aM = V6.CM.><B ’
rae Ve.cu — EMKOCTh CMECHTENBHOTO OapabaHa, M

3 — ko3 durmeHT BhIx0aa O€TOHA, ONpeAeIIsIEMbIi IO popmyJie

1000
B=1—F—m,

PHy PHn  PH

rae L. T1. 1] — pacxo/sl IIeMeHTe, 1ecka U KpYIHOro 3anojHurens Ha 1 M3 6eToH-
HOM CMECH, KT
Pum, Prn s Prm — HACHITTHBIC TDIOTHOCTH IIEMEHTA, MTECKa U KPYITHOTO 3aITOJTHUTES, KI/J1.
Jlnst moaBrKHBIX OeTOHHBIX cMmecei 3 = 0,59-0,65; ms xxectkux 3 =1,05-1,15.
Pacxon maTtepuanos, 3arpy’kaeMblx B CMECUTEINb JJI IPUTOTOBIICHUS OJTHOTO 3aMe-
ca MaKCHUMAaJIbHOTO 00beMa, OIPEIETISIOT 1Mo (opMyIam:
I—[saM = HXV6.CM.XB; Loy = HXVG.CM.XB; H—[3aM = H—IXVG.CM.XB;
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6.5. YkJaaaka v ynjioTHeHUue 0eTOHHBIX cMecei

Yknaoxa — pacnpenenenue OCTOHHOW CMeCH B o0ObeMe OmnaimyOku wid (Gpopmooc-
HACTKU U pa3paBHUBAHKE CIIOEM 33JJaHHOU TOJIIHUHBI.

B 3aBucumocTu oT cioco6a 6€eTOHUPOBAHUS IPUMEHSIOT CIICTYIONTNE MEXaHU3MbI U
CpEeACTBa ISl YKIIAJIKU CMECEH

- B 3aBOJICKHX YCJOBHSX (IIpH MPOU3BOJICTBE COOPHBIX W3NIETUN W KOHCTPYKITUH):
OETOHOYKJIaTYMKH, 000PYIOBAaHHBIE YCTPOMCTBAMU JIJIi OOBEMHOTO JTO3UPOBAHUS CMECEH
(To3aTopamm): TIOTKOBBIMH, IITHEKOBBIMH M JICHTOYHBIMHU MTUTATEISIMU;

- B TIOCTPOCYHBIX YCIIOBUSX C IOMOINBIO CICIUATLHBIX Oajel, mepeMeniaeMbIx
OTbEMHBIMHU KpaHaMHU, U OETOHOHACOCAMH.

Ynnomnenue — 310 BHEIIIHEE MEXaHUYECKOE BO3JICUCTBHE HA YIIOKEHHYIO B (OpMO-
OCHACTKY WJIM ONaTyOKy OETOHHYIO CMECH C LI€JIbIO IPUIAHUSI €l MaKCUMaIbHOM TIOTHO-
CTH 32 CUET yJaJICHHs BOBJICUEHHOTO MIPU MEePEMEIIMBAHUY BO3AyXa.

PaGota, 3aTpaurBaemasi Ha YIUIOTHEHHWE CMECH, JIOJDKHAOBITH YBsi3aHa C €€ y1000-
ykaaasiBaemoctu. [Ipu HegocTaTouHol paboTe YIUIOTHEHUS CMECh HEIOYIUIOITHSETCS, a
0eToH OyJIeT MOPUCTHIM U MeHee MPouyHbIM. [Ipy M30BITOYHON panboTe yIUIOTHEHUS BO3-
HUKAET OMACHOCTh PACCIOCHUSI OETOHHOM CMECH IO BBICOTE YIUIOJTHIEMOTO CJIOsI, OT>Ka-
THE IIEMEHTHOTO TECTa BBEPX M OCEJaHWE 3aIMOJIHUTENICH M 4acTH IeMeHTa. B pe3ynbrare
ATOTO 3aTBEPJACBINHI OETOH OKAa3bIBACTCS HEOTHOPOIHBIM KaK MO IUIOTHOCTH, TaK U TIO
IPOYHOCTH.

B ycnoBusiX CTpOUTEIHLHON IIIOIMIAIKK OSTOHHBIC CMECH YIUIOTHSIOT BUOpaTopamu,
KOTOPBIE€ B 3aBUCUMOCTH OT OT Croco0a rnepeaayu BUOpaivi Ha OETOHHYIO CMECh ObIBAIOT
rI1yOMHHBIE, TOBEPXHOCTHBIE, HABECHBIE.

I'nybunnwbiri BUOpATOp MPEACTaBISET COOOW METAUTMYECKUN KOXKYX, BHYTPH KOTO-
pOro HAXOJUTCS Ball C HEYpaBHOBEUICHHBIMM MaccaMu (febaiaHcamu), KOTOpbIE IMpHU
BpamieHnu Bana ¢ O6oinbmoit ckopocteio (6000-12000 o6/MuH) moa JeHCTBUEM LIEHTPO-
OC)KHOW CHJIBI COBEPIIAIOT KPYTOBbIE KojeOaHWs, TiepenaaBacMbie HA OCTOHHYIO CMECh.
['myOuHHEBIME BUOpaTOpaMu YIUTOTHSIIOT TOJIBHKHBIE OeTOHHBIE cMecu mapok [11-T13. Ux
MPUMEHSIOT NTPU OETOHUPOBAHUY MACCHUBHBIX KOHCTPYKITHM.

Ilosepxnocmusiii BUOpaTOp TMPEACTaBISET COOON CTaNbHYIO TUIMTY, Ha KOTOPOU
ECTKO 3aKpEIUICH AJIEKTPOABUTATENb ¢ JebanaHcaMu Ha Boiy. BuOpanus Ha OETOHHYIO
CMECh nepeaaeTcs yepes minty. ToamHa yIIoTHIEMOTO €10 3aBUCUT OT y1000YKJIIa b~
BAEMOCTH MOJABWKHBIX cMecer Mapok I11-I113 u, kak npasuiio, He npeBbimaeT 30 cM. OTu
BUOPATOPBI IPUMEHSIOT MPHU OCTOHUPOBAHUH TJIOCKUX U MPOTSHKCHHBIX KOHCTPYKIIUN HE-
OOJIBIION TOJIIMHBI.

Hasecnoti BuOpaTop npeacTaBisieT co00M 3IeKTpoIBUraTesb ¢ qedaiancaMu Ha Ba-
Jy ¥ TpeHa3HaueH Ui YIUIOTHEHUs OCTOHHBIX CMecel Mmpu OETOHUPOBAHUHM BEPTUKAIIb-
HO PACIIOJIOKEHHBIX KOHCTPYKITHH (KOJIOHH, CT€H U T.II.). DHEPTUI0 BUOpAIUU TaKoW BUO-
paTop mepenaeT yepe3 onanyoKy, Ha KOTOPOU €ro 3aKpeIuIsIioT.

B 3aB0ACKHX YCIOBUSX MPUMEHSIIOT CJIEAYIONINE CIIOCOOBI YIJIOTHEHHS: 00BEMHOE
BUOPUPOBAHHUE CO CTATMYECKUM MPHUTPY30M WU 0€3 Hero, BUOPOIITAMIIOBaHHE, MPECCO-
BaHME B COUETaHUU ¢ BUOpanueit wiu 0e3 Hee, HeHTpUuyrupoBaHue.

ObvemHoe subpuposanue OCylIECTBISIOT HA BUOPOIUIONIAIKAX, TPECTABIISIONIUXb
CO0OM KECTKYIO CTalbHYIO TUIUTY, OMHPAIOIIYIOCS Ha ynpyrue omopbl. K mumre cHuzy
YKECTKO 3aKperyieHbl Bajbl ¢ AcOalaHcaMU, KOTOPbIC TIPU BpalleHUuu co ckopocThio 2800-
2900 o6/mMuH BBI3BIBAIOT KOjicOaHue BIUTH. OOBEMHOE YBHOPUPOBAHHE MPUMEHSIOT IS
YIUIOTHEHHUS cMecell Mapok 1o yaoboykiaasiBaemoctu XK1-I12. Jlng yckopeHus ymioTHe-
HUSL ¥ OJHOBPEMEHHOT'O BBIPABHUBAHMS BEPXHEH MOBEPXHOCTH IUJIOCKUX H3JAETUN MpU
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ATOM CIOCO0€ YIUIOTHEHHsI IPUMEHSIOT CTAaTUYECKUE IPUTPY3bl, OKa3bIBAIOIIUE IaBJICHUE
Ha yIUIOTHAEMYIO cMech 0kono 0,2-0,5 kr/cm?,

Bubpowmamnosanue oCylecTBISIOT HA BUOPOIUIOMIAAKAX C MCIOJb30BaHUE BHUO-
PUPYIOIIMX IITAMIIOB. DTOT CIIOCO0 MPUMEHSIOT MpU POPMOBAHUU U3 KECTKUX OCTOHHBIX
cMecel u3enui ciokHou GpopMbl. Cpasy mocie yrIoTHEHUS U3/IeNIie MOXKET ObITh OCBO-
OO0XIEHO OT IITAMIIOB U OOKOBBIX OOPTOB (hOPMOOCHACTKH.

Ilpeccosanue CTaTUYECKOE WM COUYETAaHUU C BUOpALIMEN TPUMEHSIOT IIPH YIUIOTHE-
HUU MaJOYBJIAKHEHHBIX MEIKO3EPHUCTBIX cMecel ( ¢ BIaKHOCTBIO 6-8%) B MPOU3BOJCTBE
MEJIKOPA3MEPHBIX M3JIETUH (TPOTYyapHBIX IUIAT, OOPTOBBIX KaMHEH, OOJUIOBOYHBIX IUIAT
u 1.1.). [Ipy cTaTuueckoM mpeccoBaHUE MPECCYIOIIEe AaBICHUE, OKa3bIBAEMOE Ha YIUIOT-
HSIEMYIO cMech, cocTaBisieT 25-40 Mlla, a npu BuOponpeccoBanuu — a0 5 MIla.

Llenmpugyeuposanue TNPUMEHSIOT JUIsi (OPMOBAHUS MPOTSHKEHHBIX IyCTOTENbIX
u3zienuit: TpyO, omop JMHHM ayekTporepenad u Ap. beToHHyro cMech Mapok Mo yao0o-
ykaaasiBaemoctu [13-114 3arpykaroT B MOJIOCTh CTAJIbHOW IIMJIMHAPUYECKON (QOPMBI,
YCTaHOBJICHHOW Ha POJIMKOBBIE OMOPHI IIeHTpu(yru. PopMy NpUBOIAT BO BpallleHHUE, MPU
KOTOpOM O€TOHHAsl CMeCh IOJI JEHCTBUE LEHTPOOEKHOM CHIIbI CHadaja pacrpeaessercs
CJIOEM paBHOM TOJIIMHBI 10 BHYTPEHHEW MOBEPXHOCTH (POPMBI, a 3aTeM TpH OOJIbIIEH
CKOPOCTHU BpalieHus — yImoTHsieTcs. [Ipu 3ToM dacTh BOABI OT)KUMAETCS BHYTPh (DOPMBI,
Omarozapss 4eMy yMEHbBINIAETCsl BOJOIEMEHTHOE OTHOIeHue. OTKaBIIyloCs BOIYy 3aTeM
CIIMBAIOT U3 OT(hOPMOBAHHOTO U3EIHSL.

6.6. TBepaenue 6eToHa

3aTtBepeBaHre O€TOHA MPOUCXOAUT B PE3yibTaTe (PUINKO-XUMUYECKUX MPOIECCOB
B3aMMOJICUCTBHS IleMeHTa M Bojbl. Hambosee OnaronpusTHBIMU YCIOBUSMH TBEpCHUS
SBJISIFOTCSL BJIa)XKHAsl BO3AYIIHAs cpella (OTHOCUTENbHAs BIAXKHOCTh, Onmuskas Kk 100%) u
temreparypa cpesbl witoc 15-20°C. [Ipu moHMKEHHOM BIAKHOCTH CPEeJIbl M MOBBIIIIEHHON
TEeMIIepaType MPOUCXOJUT BHIChIXaHHWE OETOHA M OH HE JIOCTUTAET CBOW MaKCHUMaJIbHOU
npouHocTd. [loaTOMy B TeueHHEe HOPMATUBHOTO CpOKa TBEpJEHUS (TO €CTh TaKOro, mpu
KOTOPOM OTPENETSIOT MPOEKTHYI0 TTOPOYHOCTH) HEOOXOAMMO MPUHUMATH MEPHI, UCKITIO-
Yarolne UCIapeHue U3 HEero BOJAbI, OCOOCHHO Ha HAYaJIbHOM CTaauM TBEPACHUS. JTO J0-
CTUTAETCS 3alllUTON OTKPBITBIX TMOBEPXHOCTEM OETOHHBIX KOHCTPYKIUNU MOKPBITUSIMH,
NpeAOTBPAIIAIONIMMH UCIIapEeHHEe BOJIbl. B KayecTBe TakUX MOKPHITUNA MPUMEHSIOT 00pa-
O0TKYy OUTYMHBIMU IMYJIbCUSMH, YKPBITHE CIOEM YBJIAKHEHHOTO MECKA WU JIPEBECHBIX
OIWJIOK, IMAPOHENPOHULIAEMOU TTOJIMMEPHON TIJIEHKOU.

[Ipu moHMKEHHBIX TEMIIepaTypax TBepJeHUE OETOHA 3aMeIJIIeTCA U MOXKET MOJIHO-
CTBIO MPUOCTAHOBUTHCS MPH 3aMep3aHuu. [ mpenoTBpalleHus] 3TOro B 3UMHEE BpeEMs
3a0€TOHUPOBAHHBIE KOHCTPYKIIMH MPOTPEBAIOT BOISHBIM MapoM (IIaponporpeB) WiH Iy-
TE€M MPOMYCKaHMS Yepe3 HUX DIIEKTPUUYECKOro OTTOKa (3yekTponporpe). [Ipu sTom ¢ 1e-
JBI0 IKOHOMHH TeIJIa U 00€CTICUeHUs] paBHOMEPHOU TeMIepaTyphl OETOHA TIO BCETO 00b-
€My KOHCTPYKIIHH O€TOHUPOBAHKE MPOU3BOIAT B YTETUICHHON OTIATyOKe.

[Ipy HEBO3MOYKHOCTH WJIM TEXHHKO-3KOHOMUYECKOM HELEIeCOO0Pa3HOCTH TEIUIo-
BOI 00pabOTKH JJ1s1 OETOHUPOBAHUSI KOHCTPYKIUI B 3UMHEE BPEMsI PUMEHSIOT «XOJIOA-
Hble» OETOHHBIE CMECH, 3aTBOpPSAEMbIE HE BOJOW, a BOJHBIMU PACTBOPAMH COJE-
AJEKTPOJIMTOB: XJIOPUAA Kajlblys, ITOTanma, MOYeBUHbI U Ap. KomnuecTBo aTHX conel B
COCTaBE CMECH HA3HAYAIOT B 3aBUCHMOCTH OT CPEAHECYTOUYHOW TEMIIEPATYPhl BO3IyXa 3a
MOCJIETHUE 5 CYTOK: 4eM OHa HUXke, TeM Oosblie TpedyeTcs nodaBka coiau. Yacto xonoa-
HBbIE€ CMECH NMPUMEHSIOT B COYETAaHHUU C 00OrPEBOM, UTO JAET BO3MO>KHOCTh YMEHBIIUTH
coJiep kaHue coJielt OeToHe.
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[Tpu TBepaeHNMN OeTOHA B HEOJIArOMPHUATHBIX YCIOBHUIX OYEHb BaXKHO 3aLUTUTH €T0
OT apsl B JIETHEE BPEMsS U MPOMEP3aHUs 3UMOM 10 ITOCTHXKEHHUS UM TaK Ha3bIBAEMOU
Kpumuyeckou npoyHocmu, Ipu KOTOPOil HeoOpaTUMbIE U3MEHEHUS B CTPYKType O€TOHA B
nocueayroemM OyIyT MUHUMaIbHBIMU. BennunHa KpUTHUECKON MPOYHOCTHU COCTaBISET
oT 30 g0 50% npoeKkTHOI MPOYHOCTH.

[IpounocTs OeTOHA, OTYUYEHHOTO U3 OJIHUX U TEX K€ MaTepUalIOB, 3aBUCHUT OT Lie-
MEHTHO-BOJHOTO OTHOIICHUS: YeM Ooiblie 3HadeHue L1/B, Tem Bblllie mpouyHOCTh. Y BENu-
YeHUE MPOYHOCTU LEMEHTHOI0 KaMHs ¢ poctoB LI/B oOycnosieHo tem, 4To yem Ooublie
[I/B, TeM MeHbIIIe OCTAaeTCS BOJbl, HE BOCTPEOOBAHHOW Ha TMApPATAIMIO IIEMEHTA U, Clie-
JOBATEJIbHO TEM MEHbIIE MOPUCTOCTh U BBIIIE IUIOTHOCTh U MPOYHOCTh 0OPa30BaBILIETOCS
LEMEHTHOTO KaMHsl, CKPEIUIAIOIIEro 3epHa 3all0JIHUTEIEH.

R,=AR,(LUB + 0,5)

=

R,=AR,(LUB - 0.5)|

0,5 0 0,5 1,0 15 20 25 30 B

3aBUCHMMOCTD NPO4HOCTY OT UEMEHTHO-BOAHOMD OTHOLLEHWA

\f\]poqnocm Berona na cxarve R,

-

Ecnu npuroToBUTh U3 OJHUX U TEX K€ MATEPUAJIOB CMECU OJIMHAKOBOM y/1000yKIIa-
JBIBAEMOCTH U B OJIMHAKOBOM CTENEHW TUIATEIbHO YIUIOTHUTH, TO MPOYHOCH OETOHA B
BO3pacT € 28 CyT HOPMaJIbHOTO TBEPICHUS OyAET OMUCHIBATHCS YPAaBHEHUEM

Ros =Az Ry (H/B =+ 0,5),
rae R, — aktuBHOCTH eMenTa, Mlla;
A — ko3¢ (pULIMEHT, yIUTHIBAIONINI Ka4yeCTBO 3aMOJHUTENEH; YNCICHHBIC 3HAUCHUS KO3(-
¢uuueHTa A npuBeAeHBI B TAOIHIIE

Tabnuua 6.2 — 3naueHus korpduirienta A

KauectBo 3amon- Koaddumment A
HUTEJIeH A1 (II/B<2)5) A, (II/B>2,5)
Bricokoe 0,65 0,43
Cpennee 0,60 0,40
Huskoe 0,55 0,37

K BBICOKOKau€CTBEHHBIM OTHOCSITCSI YUCTBIN 11€0€Hb U3 MPOYHBIX CKAJIbHBIX IO-
POJI, pacCessHHbIM Ha OTAENbHBIE (PPaKIMK, KOTOPbIE T03UPYIOTCS B CMECUTENb B CTPOTO
3aJJaHHBIX KOJIMYECTBAX, IIECOK CPEIHEN KPyNHOCTH, He coaepxawmuil [1I'Y n oprannue-
CKHE MPHUMECH, TIOPTIAH/IIEMEHT Mapku He Hike 550, comepkammii He Oonee 5% muHe-
pPaNTbHBIX T00ABOK.

Matepuaiibl CpeHEr0 KadyecTBa — 3alOJHUTENH, IO 3€pPHOBOMY COCTaBy M COJEp-
KAHUIO BPEAHBIX NMPUMECEH OTBEYAIOT TpeOOoBaHUAM cTaHaapToB. llleOeHb MOXeT OBITH
NOJIy4eH APOOJIEHUEM IUIOTHBIX MOPOJ OCaJ0YHOTO WM METaMOP(PHUUECKOro MPOUCXO0XK-
JIeHUs, a TaKxke ApodieHneM KpynHoro rpaBus. [lopTinannuement Mmapku He Huxke 400.
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HuskokauecTBeHHbIE MaTepUalbl - 3aMOJTHUTEIN HU3KOW IPOYHOCTU HEYIOBIIETBO-
PUTENBHOTO TPAHYJIOMETPUUECKOTO COCTaBa, MEJIKUH M OYEHb MEJIKUU TECOK, ILEMEHT
mapku 300.

6.7. Pa3HOBUIHOCTH 0€TOHOB

Taorcenvie KoncmpyKyuoHHble Oemonsbl TPUTOTABIUBAIOT C HUCIIOIb30BaHUEM NPOY-
HBIX 3aIOJHUTENEH U3 TOPHBIX TIOPOJI INIOTHOCTBIO B Kycke He MeHee 1,8 r/cm®. Dtu Gero-
Hbl TpEIHAa3HAYEHbl JJI M3TOTOBJIEHUS HECYUIMX KOHCTPYKLHUH pa3HOro Ha3HAYEHUS:
(yHIaMEHTOB, KOJIOHH, 0aJOK, IIUT MEepPeKpPhITHd U T.1. OCHOBHOE TpeOOBaHUE K HUM —
JOCTaTOYHAsl MPOYHOCTh. Hepenko K HUM MpeabsBIsIOTCA TPEOOBaHUS IO MOPO30CTOMKO-
CTH ¥ BOJIOHENTPOHULIAEMOCTH ((hyHAAMEHTBI, TUIUTHI OAJIKOHOB U 1.).

Buvicoxonpounvie 6emonbl TPUTrOTaBIMBAIOT C MCHOJb30BAaHUEM TMOPTIIAH]ILIEMEHTA
Mapok He Hike 600, hpakiMOHUPOBAaHHOTO 1MIEOHS M3 TUIOTHBIX W MPOYHBIX MarMaTuye-
CKHX IOpPOJ, TIecKa ¢ MoayieM KpynHoctu He meHee 3,0. [[ns ymeHbleHus: BOAOCOAep-
XKaHUS IPUMEHSIOT CYINEPIUIACTU(UKATOPHI U PA3KUKHUTEIH, MTO3BOJISIONINE CHU3UTH BO-
noriemeHTHoe oTHomeHue 10 0,25-0,30. Ot 6eTOHBI UMEIOT MPOYHOCTh MPHU CHKATHH HE
Huxke 60 MIla. I[IpuMeHsIOT BBICOKOTIPOYHBIE OCTOHBI JJIi U3TOTOBJICHHUS 0COO0O OTBET-
CTBEHHBIX KOHCTPYKIIUW (TIPOJIETHBIE CTPOEHUS AaBTOMOOWIIBHBIX W KEJIE3HOIOPOKHBIX
MOCTOB, KapKachl BEICOTHBIX ¥ YHUKAJIBHBIX 3aHHUN U JIP.).

MenkosepHucmule Oemonsl PUTOTABIUBAIOT C UCIOJb30BAaHUEM IIEOHS C KPYITHO-
cThl0 3epeH He Oosee 10 mm. OHM TpegHA3HAYEHBI JJISI U3TOTOBJIEHUS TOHKOCTEHHBIX
KOHCTPYKIUH, a TaK’Ke€ TPOTYapHBIX TUIMT U 3JIEMEHTOB MaJIbIX apXUTEKTYPHBIX PopM, 00-
JUIIOBOYHBIX IUJIU U T.II.

l'uopomexnuueckue bGemonsvl TpeIHA3ZHAYEHBI IS CTPOMTENIbCTBA IUIOTHH, Jamo,
UPCOB, OOJIUIIOBOK KaHAMOB U Jip. K HUM MpeabsBIIsIIOTCS MOBBIIICHHBIE TPEOOBaHUS 110
Boonenponuraemoctu (W no 1,2MIla) u moposoctoiikoctu  (F mo 400). Ins obecrieue-
HUSL TpeOyeMOll BOJIOHENPOHUIIAEMOCTH M MOPO30CTOMKOCTH B COCTaB OETOHOB BBOJST
UTACTH(UITUPYIOIINE, BO3IYXOBOBIICKAIOITUE U Ta3000pa3yoOIIe T00aBKH.

Hopoorcuvie 6emoHbl IPUTOTABIUBAIOT C MCIIONB30BAHHEM MPOYHBIX, U3HOCOCTOM-
KUX MOPO30CTOMKHX 3allOJHUTENICH U CIIELHABHBIX BUAOB MOPTJIAHILEMEHTA C HOPMHU-
POBaHHBIM MUHEPAJIbHBIM COCTaBOM KJIMHKEpa (COAECpXKaHUE TPEXKAIbIUEBOTO AIFOMHUHA-
Ta He OoJsiee 6%): 0e3100aBOYHOrO, MIACTUPUIIUPOBAHHOTO, TUAPOPOOHOTO, CylbdaTo-
cToiikoro Mapok He Hike 500. DTu OETOHBI MPMEHSIOT JIJIsl YCTPOMCTBA BEPXHUX MOKPHI-
TUH aBTOMOOUITBHBIX JJOPOT U B3JIE€THO-MIOCAJA0YHBIX MOJIOC a3POAPOMOB.

Jleeckue 6emoHbl MPUTOTABIMBAIOT C MCIOJb30BAaHUEM MPUPOJHBIX U HMCKYCCTBEH-
HBIX MOPUCTHIX 3amoJIHMUTENEH. B 3aBUCMOCTH OT CpelHel ITUIOTHOCTH OHM JENSTCS Ha
KOHCTPYKLIMOHHBIE ¢  IUIOTHOCTBIO  1400-1800 kr/M® ®  KOHCTPYKLIMOHHO-
TernonsonsanuonHsie — 900-1400 kr/m3,

Hueucmvie OemoHbl TPUTOTABINBAIOT U3 [IEMEHTA, MEJIKOIO WJIM TOHKOU3MEIIbYEeH-
HOT'O HANOJHUTENS (MEJIKUM, TOHKUN WK MOJOTBIA MECOK, 30J1a-YHOCA, MOJIOTHIH IILJIaK U
T.1.). B 3aBucuMocTr oT cmoco0a co3ianus STYEUCTON CTPYKTYpPBI 3TU OETOHBI TOIPA3/Ie-
JSI0TCA Ha TEHOOETOHBI U Ia300€TOHBI, a B 3aBUCUMOCTH TO YCJIOBHI TBEPACHHS — Ha He-
aBTOKJIABHbIE (TBEPCIOLIME B €CTECTBEHHBIX YCIOBHUSIX MM B CPE/I€ HACBIILIEHHOTO BOJSI-
HOrO mapa npu arMoc(epHOM JaBJIEHHM) U aBTOKJIAaBHbIE (TBEPACIOLIUE B CpPEJe HAChl-
IIEHHOT'0 BOJIIHOTO napa npu aasieHuu 0,8-1,2 MIla).

[leHOOETOHBI MMOMYyYaroT, CMENIMBasi IIEMEHTHO-TIECYaHbI pacTBOp C MpeaBapu-
TEIBHO MPUTOTOBJICHHOM TEXHUYECKOM MeHON. ['a300eTOHBI MOIyYaroT ¢ MOMOIIbIO Ta30-
oOpa3oBaresi, B KaueCTBE KOTOPOTO Yallle BCEr0 NMPUMEHSIIOT aTlOMUHUEBYIO MYJPY, J0-
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6aBJ'I$IeMy}O B CMCCh IICMCHTA U KPCMHC3CMHUCTOI'O KOMIIOHCHTA a100 TOHKOI'O 3aIlOJHH-
TCJIA. Hopmaum{ MMPOUCXOAUT 3a CUCT BBaHMOHCﬁCTBHH MCTAJNIMYCCKOT'O aJIIOMUHHS C
TUAPOKCHUIAOM KaJIbIU:A, BRIACILAIOIIUMCA IIPH THAPATAIUKU ICMCHTA!

3Ca(OH)2 +2Al + 6H,0 — 3CaOAl,O3 = 6H,0 + 3H2T

[lo Ha3HAYEHUIO SYEUCTHIE OETOHBI AENATCS HA TEIUIOM3OJISIIUOHHBIE CO CpeaHEl
IWIOTHOCTBIO 710 500 Kr/M® 1 KOHCTPYKIMOHHO- TEIUION3ONSIUOHHEIE CO CPEAHEN MIOTHO-
ctbio 0T 500 10 1200 xr/M°. TIpUMEHSIOT SUEUCThIE OETOHBI ISl YCTPOUCTBA OIPakKIaI0-
MIMX KOHCTPYKUMUHN U TEIUIOU30JISUN HAPYKHBIX CTE€H, KPOBEJb, 000PY10BAHHUS.

6.8. OcHOBBI MPOEKTHPOBAHMS COCTABA MJIOTHOI'O TSXKEJI0Tr0 OeToHA

Omnpenenenue coctaBa 0€TOHA 3aIaHHON MPOYHOCTHU MPOU3BOIAT MOCIIE€ UCTIBITAHUS
U OIIEHKH KaueCTBa UCXOJHBIX MAaTEPUAJIOB PACUYETHO-IKCIEPUMEHTAIBHBIM METOJIOM, U3-
BECTHBIM KaK METO/]l a0COTIOTHBIX 00bEMOB, npeuioxkeHHbIM npod. b.I.CkpaMTaeBbIM.

B ocHOBe MeTOa JEKUT MOJOKEHUE O TOM, YTO O00OBEM TIIATEIHHO YIUIOTHEHHOMN
O0eToHHOU cMecu (HE coaep Kallleil BOBJICUEHHOTO BO3/yXa) PaBeH CyMMe aOCONFOTHBIX
00BEMOB BXOJSINHUX B HEE cOCTaBIsIONUX. [[0CKOIBKY IPOEKTUPOBAaHWE COCTaBa OETOHA
BEAYT HA Im®, To ectb 1000 11, 3TO YCJIOBHUE 3aIIMCBIBAETCS B BUJIE!

2+ B+—+ = =1000,
Pu P Py

rae L, B, ILu III — conep:xanue 1ieMenTta, BOJibl, ecka v mieOHs (vwiu rpaBusi) B 1

M® YIIIOTHEHHOM OETOHHOM CMecH
P, Pn M Pw — UCTUHHAS TUIOTHOCTH IIEMEHTA, CPEIHUE TUIOTHOCTH IECKa |
KPYITHOTO 3aMOTHUTENS, KI/JI.
JIJis IpOeKTUpOBaHMs cOCTaBa 0€TOHA HEOOXOUMO 3a/1aThCsl CAEAYIOIUMH UCXO/I-
HBIMH JIaHHBIMU:
- TpedyeMasi MpOYHOCTh OETOHA;
- Mapka 0€TOHHOM CMECH IO y1000YKIIabIBAEMOCTH;
- Ha3HaYeHHUe OeToHa (IO YCIOBHSIM KCILTyaTalllH);
- KAYeCTBEHHBIC MMOKA3aTEIM MAaTEPUAJIOB JIJIsi OETOHA.

Ha nepBoMm sTame coctaB 0eTOHA ONpPEAENSIOT PacueTHBIM ITyTeM, MOJb3YICh Ipa-
¢ukamMu ¥ TaONIMIIAMU JUIS OTMPECIICHUs BOJAONOTPEOHOCTH OETOHHOW CMECH 3a/laHHOM
MapKH M0 yJ000yKIaAbIBAEMOCTH U (OPMYIIOH, OMHUCHIBAIOIIEH 3aBUCUMOCTD MTPOYHOCTH
0eToHa OT IIEMEHTHO-BOITHOTO OTHOIIIEHUS 1 KAa4eCTBa MAaTEPHUAJIOB.

CHavana mo rpadukamM W TabIuIaM OMPEIEISIIOT OPUEHTUPOBOYHOE KOJIHYECTBO
BoabI B 11/M3, cooTBeTCTBYIOMIEE TPEOYEMOI YI000YKIaAbIBAEMOCTH CMECH.

3arem 1o ¢opmysie MPOYHOCTH BBIYHUCISAIOT IEMEHTHO-BOJHOE OTHOILIEHHE, COOT-
BETCTBYIOIIIEE TPeOyeMOoi MPOYHOCTH OEeTOHA

in| Rag
- —= 4
B ARn 0,5

[To n3BecTHOMY pacxomay Boabl B u momyuennomy 1I/B Beruncnsitor pacxos riemMmeH-
Ta:

= BX% (xr/m3)
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[Ipu 5TOM HEOOXOIUMO YYUTHIBATh, YTO PACXOJ] IIEMEHTA JIOJDKEH OBITh HE MEHee
200 xr/M® U1 HeapMUPOBAHHBIX KOHCTPYKLMIA 1 220 Kr/M3 11 apMUPOBAHHKIX (KeJIe30-
OCTOHBI) KOHCTPYKITUH.

Jlanee MpUCTYMaOT K ONPENEIICHUIO pacxoja KpynHoro 3anoinHutens. Kak yxe ro-
BOPHJIOCH, 00BEM PACTBOPHOM COCTABJISIONICH B YIUIOTHEHHOM OCTOHHOM CMECH JOJKCH
IPEBBINIATE 00BEM IMYyCTOT MEXKIY 3€pHAMHU KPYITHOTO 3alOJHUTENS] Ha BEIUYHHY pas-

ABUKKHU 3€PCH, TO CCTh!:
i} Il oy
- + B + — = 00— ':»--::"\/Hyc
Py P Py
rae o — Ko3(Q(UIHUEHT pasABMKKU 3€peH KPYIHOIO 3allOIHMUTENS, OIpeAesseMbIi
110 Fpa(I)I/IKaM R195(0]0) Ta6.HI/IHaM B 3aBHCHUMOCTH OT O00BEMA OEMCHTHOI'O TECTA, BbBIYUCIIAC-
MOT'O ITO YK€ U3BCCTHBIM pacXoJaM LEMCHTA U BOJbI:

Vyw =— + B;
Py

Pum — HACBIMMHAS TIJIOTHOCTH IIEOHS, KI/J;

Vyc — MEK3EpHOBAs IIyCTOTHOCH 1I€OHS, OTH. €]1.

Ecnu npaByro yacte popMyJiel TOACTAaBUTHh B ypaBHEHHUE aOCOIOTHBIX 00BEMOB, TO
W3 HETO MOXKHO TOJIYYUTh (OpMYJTy JJISI ONIpeIeTICHUs pacxoaa KPYyITHOTO 3al0JIHUTEIS Ha
1 M3 GeToHHOI1 cMmecH:

1000

lll:aV 1!
@Wnyer | 1

P, P
rac le — CpeI[HHH IIJIOTHOCTH prrIHOFO 3aIIOJIHUTCIIA B I(YCKC, KF/JI.

[Iocne 3Toro JIerko BEIYHUCIISETCS pacxon 1nmecCka

I7=[1000 — (piu +B +%)]pn.

[Tocne 3TOro mpucTynarwT K 3KCIEPUMEHTAIbHOMY YTOYHEHUIO MOJYyYEHHOIO CO-
cTaBa, L{esb 3TOro yrouHeHus: COCTOUT B 00ECIIEUEHUH 3aJaHHON YJ1000YKJIabIBAEMOCTH
OETOHHOM cMecH U TpeOyeMol TPOYHOCTH OETOHA B IPOEKTHOM BO3pacTe.

HeoOxoaumMocTh yTOYHEHHSI COCTAaB BbI3BaHA TEM, YTO IPU pacueTe ObUIM HUCIOJIb-
30BaHbl CIIPABOYHBIE JAHHBIC, KOTOPBIE HE B IOJHOM MEpPE YUUTHIBAIOT PEalbHbIE CBOMl-
CTBa UCITIOJIb30BAHHBIX MAaTEPUAJIOB.

YTOYHEHHE COCTAB BBIMOIHSAIOT CICAYIOLUIUM 00pa30M.

[IpuroraBnuBarOT TpU NPOOHBIX 3aMeca 00bEMOM KaXK/Ibli HE MeHee 6,5 11 u3 cocTa-
BOB, OTJIMYAIOIIMUXCS Pa3HbIMU 3HAYEHUSIMU KO3(P(ULMEHTA pa3IBUKKU 3€pEH: NP pac-
YETHOM €r0 3HAYEHHUH W 3HAYEHUSIX, OTIMYAIOIIMUXCSA OT PACUETHOIO B MEHBIIYIO U O0JIb-
uryto crpony Ha 0,1-0,2.

beronHble cMecu NOBOAAT 10 3aJlaHHOM yIO0OOYKIIAIbIBAEMOCTH, U3MEHSS COMEp-
’KaHHe B HUX LIEMEHTA U BOJbI IIpU pacueTHOM M HeusMeHHoM 3HaueHuu LI/B. Ilocne Toro
KaK IOJIy4€eHbI CMECH ¢ TpeOyeMoil y1000yKIaIbIBAEMOCTbIO, ONPEACIAIOT UX MIOTHOCTh
B YIUIOTHEHHOM COCTOSIHUM M (POPMYIOT 00paslibl Ui UCHIBITAHUS 3aTBEPAEBIIEr0 OETOHA
Ha IIPOYHOCTH IIPU CHKATHH.

[To nmioTHOCTH BBIYUCIAIOT (PAKTUYECKHE OOBEMBbI MPUTOTOBICHHBIX 3aMECOB IO
dbopmyre:

V3a.M = ml

P6.cm.

Trac zmi — CyMMa MacC MaTCpuaioB, HAXOOAMUXCA B 3aMCCC, KT,
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P6.cn.- PAKTHUECKASI TUIOTHOCTD YIDIOTHEHHON OCTOHHOM CMecCH, KI/JL.
3aTeM BBIUMCISIOT (PAKTUUECKHUE PACXObl MaTepuaioB Ha 1 M.

U: u3aMX1000; B — BBﬂ ’ HzM ’ lll_ H—l3aM

3aM 3aM V3aM 3aM

ITo NOMy4eHHBIM JAHHBIM CTPOSAT rpaduk B ocsax: «pacxof lemenra Ha 1 M3 — ko-
G GUIMEHT Pa3ABIKKH 3€PEH 0», TI0 KOTOPOMY HaxoJsAT TO 3Ha4YeHHE Kod(pduimeHTta
Pa3IBUKKH, P KOTOPOM PACXOJI IIEMEHTA 0Ka3aJICs MUHUMAJIbHBIM.

[To ucreueHnn HOPMATUBHOTO CPOKA TBEPJICHUS OOpa3Ilbl UCHBITHIBAIOT HA MPOY-
HOCTh M ONIPEEISIOT (PaKTUYECKOe 3HaueHne KodhpuiimeHTa kayecTBa MaTepHAIIOB:

R3g
R, (3+0,5)
o Ag—*"
[Ipu 5TOM 3HauYeHUU BBHIYHUCIAIOT TO 3HaueHue LI/B, nmpu koTopoM GETOH Ha JaHHBIX

MaTepHuayiax OyJIeT UMETh TpeOyeMyro HpO‘-IHOCTB'

R
[_] ¢~ A(:Ij 0,5

Ad):

[Tocne 3TOro BBIMOMHAIOT pacyeT cocTaBa OETOHA , MPUHUMAsI YTOYHEHHbIE 3Haye-
HUS [IEMEHTHO-BOIHOTO OTHOIIEHU, KO PHUIMeHTa pa3aBmKKU 3epeH U KO3 hUIHCHTA
KayecTBa MaTe€pUasoB.

JlabGopaTopHbIil cocTaB O€TOHA BCerjaa Noa0uparoT ¢ UCIOJIb30BaHUE CYXUX 3amoJi-
HuTeNe. B peabHBIX yCIOBUSIX OHM UMEIOT Yallle BCEro Ty WM MHYIO BIaXHOCTh. Eciu
BJIQKHOCTbH 3aIOJHHUTENICH HE yUUTHIBaTh, TO OETOHHAS CMeCh OyleT UMETh (PaKTUUECKOe
BOJIOCOJIEp)KaHue OoJbllee, YeM B JIa0OpATOPHOM COCTaBe, M 3HAUYMUT OyneT Oosee mo-
nBWxkHOM, a LI/B Oyner MeHblIe pacyeTHON BEIMYMHBI, YTO IMPHUBEIET K CHUKEHUIO
npoyHocTh OetoHa. [losTomy J1abopaTtopHbIii cOCTaB OETOHA MEPECUYUTHIBAIOT HA MPOU3-
BOJCTBEHHBI € y4eTOM (DAKTUUYECKON BIAXKHOCTU 3amoiHuTenen. s 3Toro cHavana
OTpeNeIIoT BlaxXHOCTh necka W, u mebns (rpaBusi) Wiy,

KonnuecTBo BlIaXKHBIX 3aIlOJIHUTENENH B IPOM3BOACTBEHHOM COCTAaBE PACCUUTHIBAIOT
o ¢hopmyJiam:

: 1+—
p = 1007’ Ly = 1y 100
a KOJIMYECTBO BOJIbI, COJIEPIKAIICHCS B HUX:
W,
B, = I1—; By —
" 100’ lH1oo
Jlo3upoBKyY BOJIbI Ha 1 M3 6eToHA MIPOU3BOJICTBEHHOT'O COCTaBa OBITH OMPEICIISIIOT

o ¢opmyiie:

B, =B— (B, + By)

6.9. CBoiicTBa OeToHA
IIpounocms npu corcamuu GETOHA OTIPEEISIIOT UCTIBITAHUEM 00pa3Il0B-KyOOB CTaH-
TapTHBIX pa3MepoB. Yarre Bcero oOpasmpl HMEIOT KyOu4eckyto ¢popmy u pazmepst 70,7 X
70,7 x 70,7 mm; 100 x 100x 100 mm; 150 x 150 =150 mm; 200 X 200 X
200mMmu 300 X 300 X 300 mM. B aToMm psaay 6a3oBbIM siBasieTcs padmep 150 X
150 x150 mm. Pazmep o0Opa3iioB BHIOMPAIOT B 3aBUCMMOCTH OT MaKCHUMAaJIbHOTO pa3Mepa
3epeH KPYITHOTO 3aIMOJIHUTENS B OETOHE:

MakcuManbHbINA pa3smep 3epeH 10 20 40 70
KPYIHOTO 3aITOJIHUTEIS
Pa3mep pebpa obpasna, Mm 70,7 100 150,200 300
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Jlis ompeneneHuss MPOYHOCTH TMPU CHATUU HCHBITHIBAIOT HE MeHEe 3 00pas3ioB-
Onu3HenoB. McmbITaHus MPOBOAAT Ha THAPABIMYECKUX IPECccax, CHOCOOHBIX CO3/1aTh
MakcuManbHOe ycuine He Menee 20% u He 6omee 20% pazpymaromeit Harpy3ku. Cxu-
Marolllee yCUINe MPHU UCTIBITAHUH 00pa3IoB JIOJDKHO OBITh HAIIPABJICHO MapajuIeIbHO CII0-
M yKJIaJKd O€TOHHOM cMmecH B oOpasmax. [IpodHOCTh mpH CKATHUU BBIYUCISIOT 1O (op-
MyJi€:

Rex = g [MITa, krc/cm? ],

rae P — paspymaromas narpyska , H, xre;
S - myoma b ceueHus o6pasla, HOPMAILHOTO K PaBHOJIEHCTBIONIEH CaknMaro-
IETO YCUIIMs, M2, CMZ,
ITo pe3synbTaTaM HCIBITAHUS BCEX 00PA3IOB B CEPUM BBIUMCISIIOT cpeHee apudMe-

THYCCKOC 3HAYCHHUC IIPOYHOCTH:

R =2k
n
[Ipu ucnbiTanuu 00pa3OB , UMEIOIIUX pa3Mep pedpa, OTIUYHBIA OT 6Aa30BOTO, MO-

JYYEHHOE CpeAHee 3HAUYCHUE MPOYHOCTU HEOOXOJUMO YMHOKUTh HAa MAaCIUTaOHBIA KO3 (-
(GULMEHT:

Pasmep pebpa kyba, MM 70,7 100 150 200 300
Macmrabubiit koapdunuent | 0,85 0,95 1,0 1,05 1,10

[IpouHocTh O€TOHA HA PACTSHKEHUE OMPENEIAIOT HECKOJIbKUMH METOJIaMH: OCEBBIM
pacTskeHueM o0paslioB, UMEIOIIUX (OPMY «BOCBMEPKN», paCKaJbIBAaHUEM KyOa WM LU-
JUHJpa 0 00pa3yroleil, a Takxke Mpu u3rude oopas3oB-0anoyueK.

Ycaoxa nmoTHBIX OETOHOB MOXKET JOCTHTATh 1,35 MM/M, a TYCHCTHIX 3 MM/M
u Ooree.

Temneparypusie nedopmaliu 6€ToHa B 3aBUCUMOCTH OT BUJIa M COCTaBa

HaxoaATcs B mpeaenax of = (7-15)° [oi]
C

Mopo3zocmotixocms 0OIIECTPOUTENHHOTO 0€TOHA OLICHUBAETCS YHCIOM LUKIIOB 3a-
MOpPa)KMBAaHHS B BOJOHACHIIIEHHOM COCTOSIHMM TpH Temrepatype munyc (18+2)°C u ot-
TauBaHWs B Bojie Tipu Temmeparype mioc (18+2)°C 10 cHmkeHus MpOYHOCTU HE Ooiee
geMm Ha 5%. ba3oBbIii METO UCIIBITAHUST HA MOPO30CTOMKOCTh JOPOKHBIX OCTOHOB OTJIH-
YaeTcsl OT METOJIa UCIIBITAaHUSI OOIECTPOUTENIbHBIX OETOHOB TE€M, 00pa3llbl HACHIIAIOT U
OTTaMBaIOT HE B BOJE, a B 5%-HOM pacTBope xjopuaa HaTtpus. [t 3Tux OETOHOB I0MOJI-
HUTEJNbHBIM KPUTEPUEM MOPO30CTOMKOCTU SIBISIETCS YMEHBIIEHHE MacChl 0Opa3loB HE
6osiee uem Ha 3%. s 0OIIECTPOUTENBHBIX U JIOPOKHBIX OCTOHOB YCTAaHOBJIEHBI CIETY-
folme Mapku 1no Moposocroirkoctu: F25, F35, F 50, F75, F100, F150, F200, F300,
F400, F500, F600, F800 u F 1000. Jlns mosyueHust GETOHOB ¢ MapKaMu IO MOPO30-
croiikoctH Bhiie F200 mpumeHstoT 6€3/100aBOYHbIE MOPTIAHALIEMEHTHI ¢ TOHMYKEHHBIM
coJiepKaHUEM TPEXKaJbI[MEBOIO aJIOMUHATA, a TaKXKe TUIACTU(PUIIMPYIONIUE U BO3IYyXO-
BOBJICKAOIINE TOOABKHU.

Mopo30cToiikOCTh 0€TOHOB Ha3HAYAIOT C YYETOM CPEAHECYTOYHOW TeMIEepaTypbl
HApY>KHOTO BO3yXa HanOoJiee XOIOJHOM MATHIHEBKH, & TAKXKE C YIETOM BIAKHOCTHOTO
pexuMa 3KCIUTyaTaluy 0eToHa (CyXOoi, HOpMaJbHBbIH, BIIaKHBII WJIA MOKPBIi).
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7. CTPOUTEJIBHBIE PACTBOPBI

CtpouTenbHbIN PacCTBOP — UCKYCCTBEHHBIM KaMEHET0100HbIN MaTepura, o0paso-
BaBIIMICS B pe3yJIbTaTe 3aTBEPJICBAHUS PaIllMOHAJIBLHO MOA00paHHOM , TIIATEIBHO TEpe-
MEIIAHHOM U YJIO)KEHHOW B COOTBETCTBUU C HA3HAYECHUEM CMECH, COCTOSIIEN U3 BIKYIIE-
r0, MEJIKOTO 3alOJTHUTENIS, BOABI M CIICIMAIbHBIX MUHEPATbHBIX WK (M) OPTaHUYECKUX
100aBOK, MPUAAIONTUX PACTBOPHOM CMECH HEOOXOIMMBIC TEXHOJIIOTHUECKHE, a 3aTBEP/ICB-
IEMY pacTBOPY — TpeOyeMble CTPOUTEIBHO-TEXHUYECKHUE CBOMCTBRA.

7.1. Knaccudukamnusi pacTBOpoB

PactBopbl KiIacCUUIMPYIOTCS IO CICAYIOIIUM MTPU3HAKAM.

Ilo ocno6HoMy Ha3HaAYeHUIO HA!

- K1a0OuHble, B TOM YHCIIE U JIJII MOHTQXXHBIX pabOT, MpUMEHsSEMbIE I KIIAJIKU
CTEH C HCMOJb30BaHMEM OyTOBOrO0 KaMHs, KEpaMHUUYECKOIO0 M CHIMKATHOIO KHUpIUYa U
KaMHEU U APYTUX MEJIKOPA3MEPHBIX CTEHOBBIX U3/IEIINM;

- 001UY0BOUHblE , IPUMEHSEMBIE I KPETJIEHUsI OOJUIIOBOYHBIX TUIAT U3 MPUPO/I-
HOTO KaMH$, KepaMUUYECKUX U OETOHHBIX TUIMTOK IO TOTOBOM KJIaJIKE CTEH M3 KUpMHYA U
JIPYTUX IMTYYHbBIX U3JIETUN;

- wmykamypHbie, IPEIHA3HAYCHHBIE JIJI1 HAHECEHUS HA TOTOBBIE OBEPXHOCTH CTEH
CJI0€ TpYHTa, HAOpbI3ra U HAKPHIBKY MPU BBHIMOJHEHUH IITYKATypHBIX padoT;

- cneyuanbHble: IEKOPATUBHBIE, TETUIO- U 3BYKOM3OJISIIIUOHHBIC, KAPOCTONKHUE, KHC-
JIOTOCTOMKME, TAMIIOHAXKHEIE.

1lo npumensemomy esadicywemy Ha:

- npocmule (Ha BSOKYIIIEM OJHOTO BUA): U3BECTKOBBIE, THUIICOBHIE, IIEMEHTHBIC;

- cnodichble (Ha CMEIIAHHBIX BSDKYIIMX): IIEMEHTHO-W3BECTKOBBIE, IIEMEHTHO-
[JIMHSAHBIE, U3BECTKOBO-TUIICOBBIE.

Ilo cpeonen nnomnocmu Ha:

-mscenvie, UIMEIOIIUE CPEHIOK MIOTHOCTL 1500 kr/M® u Gonee, npuroTaBIMBac-
MBbIE C UCIOJIb30BAaHUEM IJIOTHBIX MECKOB (MPUPOAHBIX KBApPIEBBIX WJIU MOJICBOIIMATHBIX,
JTPOOJIEHBIX U3 TJIOTHBIX TOPHBIX MOPOJ] WIIM METAJUTYPrUY€CKUX IITAKOB);

- le2kue co cpeaHel mIoTHOCThIO MeHee 1500 kr/m3, B KauecTBe 3amOIHUTENS B KO-
TOPBIX MPUMEHEHBI MECKU, MOoJydaeMble POOJICHHEM MOPUCTHIX TOPHBIX MOPoa (Ty(doB,
neM3bl U JIp.) WIK UCKYCCTBEHHBIX MOPHUCTBIX MaTepUuaoB (Kepam3uTa, arjionopura, nep-
JauTa U ap.).

Ilo 2comogHocmu Kk npumeneHuo pacTBOPHBIE CMECH MOIPA3IECIAIOTCS Ha:

-20moevle, NOCTaBIIIeMble Ha O0OBEKT B TOTOBOM K NMPUMEHEHHIO BHUJIC WU MPUTO-
TaBJIMBAaEMbI€ CMEIITUBAHUEM BCEX COCTABIISIONMIUX HA MPHUOOBEKTHBIX 0€TOHO-PACTBOPHBIX
y3Jax;

- cyXue, IPUTOTABIMBAEMbIE HA CHECIIUATU3UPOBAHHBIX MPEANPUATUIX B CYyXOM BUJIE
U TpeOylolhe CMEIIMBaHUs C BOJIOM WJIM BOJHBIMU PacTBOpaMH JOOABOK Ha OOBEKTE
HETMOCPEACTBEHHO IMepe]l MPUMEHEHUEM.

7.2. TpeGoBanus kK MaTepuagam

I[JISI IMPUTOTOBJICHUA T'OTOBBIX PACTBOPHBIX cMmecen MMPUMCHAIOT MaTCPpHaAJIbl, OTBC-
HJaromume Tp€6OBaHI/I}IM CTaHIapTOB U TCXHUYCCKHUX YCJIOBI/Iﬁ Ha 5TH MaTCpHUaJIbl.
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B xauecumee 6s01cyuyux MaTepraioB IPUMEHSIOT:

- euncogvle saxcyujue (CTPOUTEIbHBIN U BHICOKOTIPOYHBINA THUIIC, aHTHAPUTOBBIEC Bsl-
KYIIHE);

- U36ecmb CTPOUTEIIBHYIO BO3YLIHYIO U TUAPABINYECKYIO;

- NOpMIaHOyeMerm U WiIaKonopmiaHoyemMenm,

- yeMenmbl TMYIIO0JAHOBBIN U CYJb()ATOCTONKN;

- benvlti NOpMAAHOYeMenm,

- ygemmvie NOpMIaAHOYEMEHMbl,

- yemenm OJisl CMPOUMENbHBIX PACNEOPO8;

- 2AUHY;

- cMeulannble gAdCyuue IO HOPMaTUBHBIM TOKYMEHTaM Ha KOHKPETHOE BSKYILIEE.

B kauecTBe 3anonnumenet IpUMEHSIOT:

- necok JJi CTPOUTENbHBIX PadoT;

- 30/1bl-YHOCA OT CXKUTAHMSI KAMEHHBIX U OypbIX yIIIeH;

- 30/10-UL1aKOBble TIECKH, TIOJTydaeMble TPOOICHUEM 30JI0IIIAKOBBIX CMECEH OT CxKU-
raHusi KAMEHHBIX U OypBIX YTJIeH;

- nopucmsie necku, Moxy4aeMble IpOoOJIEHUEM UCKYCCTBEHHBIX WM MPUPOAHBIX I10-
PHUCTBIX MAaTEPHUAJIOB;

- NecoK U3 IUIAKOB TEIUIOBBIX 3JIEKTPOCTAHIUM;

- NecoK U3 IUIAKOB YEPHOU U LIBETHOW METAJLTYPIHH.

Booa nns 3aTBopeHuUsi paCTBOPHBIX CMEceH J0JKHA ObITh MPOBEpPEHa Ha cojiepKa-
HUE PACTBOPEHHBIX B HEW COJIei; BOJa M3 CHCTEM IUTHEBOTO BOJOCHAOXKEHUS MOMXKET
OPUMEHSTHCS 0€3 MpeABAPUTEILHON TPOBEPKH.

JIist perynupoBaHusi TEXHOJIOTUYECKUX CBOMCTB PACTBOPHBIX CMECEH M DKCILIyaTa-
IIUOHHBIX XaPAKTEPUCTUK PACTBOPOB B UX COCTaB BBOJST XUMUUeCKUe 000ABKU:

- naacmuguyupyroujue, yMEHbIIAOIMINUE BOIOCOJAEPKAHUE U, KaK MPaBUIIO, YIyd-
HIAIOIIKE UX BOJOYACPKHUBAIOLIYIO CIOCOOHOCTh U MOHMKAIOIINE PAacCIauBaeMOCTh; pac-
TBOPBI C TAKUM JJOOABKAMH HMEIOT MOBBIIIEHHYIO POYHOCTh U MOPO30CTONKOCTb;

- ycKopAwoujue TBEPIECHUE PacTBOPA;

- yayuwaiowue cyenienue pacTBopa ¢ OCHOBaHUEM,;

- npedomepawarowue 3amep3anue paCTBOPHBIX CMEcel 110 3aTBEPICBaHUS;

- IPUJIAIOILINE PACTBOPAM CHEeYUAIbHble C80Ucmea: TUAPOHOOU3UPYIOIIHNE, OKPALIHU-
BAIOLIME, MOBBIIIAIOIINE BOJIOHEIIPOHNUIIAEMOCTb, MOPO30CTOMKOCTh, KHCIIOTOCTOMKOCTh U
T.IL

7.3. TexHo10ru4ecKue CBOMCTBA PACTBOPHBIX cMecei
KauecTBO rOTOBBIX K IPUMEHEHHUIO CMECEH, B TOM YHUCIIE MTOJTYYEHHBIX 3aTBOPEHUEM
CYyXHX CMECEH, XapaKTepU3yeTCs CIEAYIOINMHI [T0KA3aTEISIMU:
- NOOBUIHCHOCMbBIO, OTICHUBAeMOM TTyOUHOM MOTrpyKeHUsl CTAaHIapTHOT'O KOHYcCa,
BBIPQKEHHOW B CM; ITO TOMY ITOKA3aTeIt0 CMECH MOIPA3ISISIFOTCS Ha Mapku (Tadi. 7.1.)

Tabnuua 7.1 - Knaccudukaius pacTBOPHbIX cMeCe M0 MOJBUKHOCTH

Mapka 10 MoJBUKHOCTH [Torpy>xeHue KoHyca, CM
I11 ot | 110 4 BKIL.

12 cB. 4 10 8 BKIIL.

I3 ¢B. 8 10 12 BKII.

I14 cB. 12 no 14 Bxu1.
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- 8000YyOeparcusaroujell CnocoOHOCMbio, OIICHUBAEMON MacCOM MCIBITAHHON TTPOOBI
nocsie 10-MUHYTHOTO BIUTHIBaHUA U3 Hee BOAbI 10 ciiosiMu mpoMoOKaTeabHOM Oymaru B
tedeHre 10 MuH, BRIpaKEHHOM B IPOLIEHTAX K UCXOJIHOM MpoOe. DTOT MOKa3aTeNb JI0JKEH
ObITh HE MeHee 90%, a U1l TIMHOCoAepKAIKMX cMeceit — He meHee 93%;

- paccnausaemocmuio, XapakTEPU3YIOIICHCsl MPOLUEHTHBIM COOTHOILIEHUEM Pa3HO-
CTHU M CYMMbI OTHOCUTEIBHBIX COJIEPKAHUN MEeCKa B BEPXHEH M HUKHEU MOJIOBUHAX CIIOS
TomuHOM 150 MM nocne BuOpupoBanus ee B TeueHue 1 MuH. /{5 Bcex cMecei 3TOT no-
KazaTeb JIOJDKEH OBITh He Oonee 10%;

- cpeoHell NIOMHOCMbI0, KOHTPOJIUPYEMOU B TEX ClIyyasx, KOTrja OHa OrOBOpeHa B
HOPMAaTUBHOW WJIM IPOEKTHON JTOKYMEHTALIUM;

- BIAXCHOCMBIO CYXUX CMECEH, KOTopas JI0 3aTBOPEHHMS BOJION JTOJKHA OBITh HE 00-
nee , %: 0,2 - 1 cMecell Ha LIEMEHTHBIX M CMEIIAHHBIX BSHKYIIHMX, COAEPKAIINX [IEMEHTA
80% u 6oJiee Macchl CMENIaHHOTO BsKyIIero; 0,3 - 11 cMecell Ha CMEIIaHHbIX BSOKYIIUX,
coaepxkanux rnemenra meuee 80% Macchl CMEIIAHHOTO BSKYIIETO.

K pacTtBOopHBIM cMecsIM CHEUUATbHOrO HAa3HAYEHUSI MOTYT HPEIbIBISATHCA JOMOJI-
HUTEJIbHBIC TPEOOBAHMS B COOTBETCTBHH C UX HA3HAYEHHUEM.

7.4. TpeOoBaHus K 3aTBePIeBIUIMM PACTBOPaAM

K 3arBepneBIIMM pacTBOpaM MPEAbABISIIOTCS TPeOOBaHUA MO CIAEAYIOIIMM MOKa3a-
TEJSM:

- npouHocmsv npu cocamuu B o0pasiax-kydax ¢ pedpom 7,07 cM, ompezaensiemas B
IPOEKTHOM BO3pACTE:

JUTsl paCTBOPOB, MMPUTOTOBJICHHBIX 0€3 THAPABINYECKUX BKYIIUX — 7 CYT.;

JUISL PACTBOPOB, MPUTOTOBJIECHHBIX C TPUMEHEHUEM THUIPABIMYECKUX BKYIINX — 28
CYTOK.

MIPOYHOCTh PACTBOPOB B IIPOEKTHOM BO3pacTe Xapakrtepusyerca mapkamu M4, M10,
M25, M50, M75, M100, M150 u M200;

- MOpO30CMOUKOCMb, OLICHUBAEMas YUCJIOM LIMKJIOB IONEPEMEHHOTO 3aMOpakK1Ba-
HUs npu Temnepatype muayc 15-20 °C u orrauBanus npu temneparype mmoc 15-20 °C,
BBI3BABIIIEM CHMKEHUE MPOYHOCTH MpPHU CXATUU HE Ooisiee yeM Ha 25% 1O CpaBHEHUIO C
KOHTPOJBHBIMU 00pa3liamu, a Macchbl — He Oosee yeM Ha 5%. Mopo30CTOMKOCTh XapaKTe-
pusyertcs mapkamu F10, F15, F25, F50, F 100, F150 u F200. [ns pactBopoB mapok M4 u
M10, a Takxe A1 NPUTOTOBJIEHHBIX 0€3 MPUMEHEHHS TUAPABINYECKUX BSKYIIUX, MAPKU
10 MOPO30CTOMKOCTH HE HA3HAYAIOTCSI U HE KOHTPOJIUPYIOTCS;

- 81ad)CHOCMb, OTIpejieNisieMasi 10 MOTepPe MacChl MPU BHICYIIMBAHUKM O0PA3II0B WU
npo0 pacTBopa J0 MOCTOSIHHOW Macchl ipu Temmeparype mitoc 10545 °C, a nns pacTtBo-
POB Ha TUIICOBOM BsiKyIeM — 45-55 °C;

- CpeOHss NIOMHOCMb 3aTBEPAEBLIETO PacTBOpa, oNpeaensemMasl Ipu HOPMaJIbHOM,
€CTECTBEHHOMN WJIM HOPMHPOBAHHOM BIAXXHOCTH, a TAKXKE B CYXOM M BO3AYIIHO-CYXOM CO-
CTOSIHUH.

7.5. IlpuroroBJieHHe PACTBOPHBIX CMecei
PactBOpHBIE CMeCH MPUTOTABIMBAIOT, KaK MPaBUJIO, HA IIEHTPAIU30BAHHBIX OETO-
HOPACTBOPHBIX 3aBojax (y3nax). TeXHOJOTHYECKHil MPOIeCC MPUTOTOBJICHUS BKIIOYAET
MOJATOTOBKY 3amoJjiHUTENeH (yJalleHue BKIIOYEHUN KpynHee 5 MM, (pakIMOHUpPOBAHUE,
yAalleHWe ThUIEBATHIX W TJIMHUCTHIX MPHUMECE U TIWHBI B KOMKaxX MPOMBIBKOM, CYIIIKa,
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MI0JIOTPEB B 3UMHEE BpEMsl ), TI03UPOBAHUE 3AMIOTHUTEIISA, BSDKYIIUX, BOJBI U TOOABOK, TIIA-
TEJIBHOE TIEPEMEIIMBAHIE UX JI0 TIOTYUYCHHS OJHOPOTHOM CMECH.

B kaxaoM KOHKpPETHOM ciiydae MoaOupaeTcs TaKkod HaOop omepanuid, KOTOPHIH
oOecrieunBaeT MOJIy4YeHUE CMeCcel C TpeOyeMbIMHU TEXHOJIOTUUECKHUMH XapaKTePUCTUKAMM.

[lepemenmBanue COCTaBISIONMIMX CMECH OCYIIECTBISIETCS B PACTBOPOCMECHUTEIISX
TPaBUTAIIMOHHOTO (CBOOOIHOTO) WIIM MPUHYIUTEILHOTO CMEIIMBAHMS, PAOOTAIONINX ITHK-
JVUYHO WJIA HEMPEPHIBHO. [Ipu MpUTOTOBICHUH PACTBOPHBIX CMECEH HEOOXOAMMO COOITIO-
JIaTh CJICIYIONTNE YCIIOBHUS:

- JIO3MPOBAHUE COCTABHBIX YAaCTEH JOHKHO MPOU3BOIUTHCS MO Macce; MPH MPOU3-
BOJIUTENBHOCTH CMECHTENS He Goliee 5 M3/4 IoIycKaeTcs JO3UPOBAHKE 110 00BEMY;

- TTOTPENTHOCTh JO3UPOBAHMS COCTABJISAIONINX, HE3aBUCUMO OT CIoco0a, He JODKHA
IIPCBBINIATD:

1% - npu 103upOBaHUY BSIKYIIUX, BOABI U I00aBOK;
2% - ipu 1O03UPOBAHUU T1ECKA;

-TIIATEJIbHOE MEPEMEIIMBAHNE COCTABIISIONINX;

- COOTBETCTBHUE MOJABUKHOCTH CMECH 33/ITAHHOU BEJTMYNHE

PactBopHBIE cMecH, TpeTHA3HAYCHHBIC JIJIS1 KJIAIOYHBIX U MITYKaTyPHBIX PaboT mpu
OTpHUIIATEIBHBIX TEMIIEpAaTypaxX BO3AyXa, JOJKHBI MPUTOTABIMBATHCS C MPOTUBOMOPO3-
HBIMH JT00aBKaMH: MOTAIIOM, HUTPUTOM HATPHS, HUTPATOM KaJbITUS COBMECTHO C MOYE-
BUHOM.

7.6. KoHTpoJIb KauecTBa paCTBOPHBIX cMeceii

KoHTponbs kauecTBa pacTBOPHBIX CMECEW BKIIIOYAET OMPENEICHHUE CIEAYIOMMNX MO-
KazareJyen:

- NOOBUICHOCTMU,

- pacciaugaemocmu,

- 8o0oyOepaicusaioueli Cnocoonocmiu,

- niomnocmu (B T€X CIIy4asix, KoJla OHa HOPMUPYETCH).

[ToaBMAKHOCTh PACTBOPHOM CMECH XapaKTEPU3YETCA M3MEPSIEMOM B CAHTUMETPAX
TIIyOMHOM TOTPYXEHUs B Hee dTaToHHOro Konyca(mpubop Ctpoul [HMMJIa). Konnueckmii
COCYJl EMKOCTBIO 3 JI 3aIIOJIHAIOT PAaCTBOPHOM CHECHIO HAa | CM HMXKE €ro KpaeB W YIUIOT-
HSIOT €€ IITHIKOBAHUEM CTEp)KHEM uaMeTpoM 12 mm 25 pa3 u 5-6-KpaTHBIM JIETKUM T10-
CTYKMBAaHHMEM O CTOJ, MOCJIE€ YEro CTABAT Ha IUIOWAAKy Ipubdopa. OcTpre KOHyca MpHUBO-
JST B COMPUKOCHOBEHHE C MOBEPXHOCTHIO CMECH B COCYJE, PUKCUPYIOT HITAHTY CTOMOP-
HbIM BHHTOM M JEJAOT MEPBBIM OTCYET IO IIKaJIE. 3aTEM OTIIyCKAalOT CTONOPHBIA BUHT,
JaBasi KOHyCy CBOOOJIHO MOTrPY>KaThCAd B CMECh B TeUeHUE | MHUH , TIOC]Ie YEro CHUMAIOT
BTOpOI oTcueT no mkaine. [JyOuHy morpykeHusi , U3MEpEeHHYI0 ¢ MOrPEHIHOCThIO 10 |
MM, OIIPEAEIISIOT 110 PA3HOCTH BTOPOI'O U IEPBOT0 OTCYETOB.

PacciianBaeMOCTb pacCTBOPHOM CMECH XapaKTEpU3YET €€ CBI3HOCTh IpU JUHAMUYE-
CKUX BO3ACUCTBUSX (HampuMmep, MpU MEPEeBO3KE aBTOMOOMIBHBIM TPAaHCIOPTOM, MepeKa-
YHMBaHWM HACOCAMH U T.IL.).

PacTtBOpHYI0 cMech YKJIaAbIBAIOT U YILIOTHSIOT B (popme pazmepoMm 150%150x150
MM H YIDIOTHAIOT 30 IITBIKOBAHUSIMU CTaJbHBIM CTEPKHEM JUaMETpOM 12 MM, a 3aTeM
no/iBepraioT BUOpupoBaHuto B TeueHue 1 muH. [lociie BubpupoBanus BEpXHHil CIOU cMe-
cu BbicoTOM 7,5+0,5 cm oTOMparoT u3 GopMbl Ha MPEABAPUTEIHLHO B3BELIEHHBIN MPOTH-
BEHb, & HUKHIOIO — Ha BTOPOM MPOTUBEHb. [IpOoTHBHM ¢ OTOOpaHHBIMU MPOOAMHU CMeECH
B3BEILMBAIOT, & UX COJEPKUMOE MOJBEPratd MOKPOMY pacceBy Ha cute ¢ sueiikamu 0,14
MM B IPOTOYHOU BOJE /10 IOJHOTO YIAJIEHUS BSXKYLIETO.
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OTMBITBIC TTOPIMH TIECKA MEPEHOCSAT HA YUCTHIC B3BEIICHHBIE MPOTUBHH, BHICYIIIHU-
BaIOT JI0 TOCTOSTHHOM Macchl mipu Temrieparype 105-110 °C u B3BemuBaror.
CopeprkaHue necka B BepxHed (HUWKHEN) yacT yIuioTHeHHou cmecH (%) ompene-
JSIIOT 10 (hopMyIIe:
m

V = —=x100,
2

m
rre Mg — mMacca OTMBITOTO BBICYIIEHHOTO TIECKa U3 BepXHeW (HUKHEH) 4acTH mpo-
OBI cMecH, T;
M, - Macca pacTBOPHOW CMECH, OTOOpaHHOW M3 BepxHEH (HUKHEH) 4acTH MPOOBI
CMecH, T.
[Tokazatenpb paccianBaeMOCTH pacTBOpHOU cMmecu (%) ompenenstor mo ¢popmyie:

AV
1= Z_VX]'OO'

rae AV — abconroTHast BEIMYMHA PA3HOCTH MEX1y COJACPKAaHUEM IIeCKa B BEpXHEM
U HIWKHEHN YacTsax nposl,%;

>V — cymMapHoe cojiepKaHue Tecka B BEpXHEW U HUKHEHN cauTsix mpoObI,%o.

Boooyoeporcusarowyio cnocoonocms ONpeNesitoT MyTEM UCIBITaHUs €0 acTBOP-
HOW cecH TOMMMHON 12 MM, yJI0’)KEHHOH Ha TpoMakaTelbHy0 Oymary. B3BemeHnHbie ¢ mo-
rpemHocThIO 70 0,1 © 10 nucToB mpomakaTenbHON OyMaru yKjaabIBalOT Ha CTEKIISHHYIO
IUTACTHHKY, CBEPXY KJIayT MapJIeBYIO MPOKJIAJIKY, HA KOTOPYIO YCTaHABIUBAIOT METAJUIH-
yeckoe kouyblio auameTpoM 100 MM u BbicoToi 12 MMm. ITpubGop B coOpaHHOM BuJE B3Be-
[IMBAIOT. 3aT€M KOJBLO 3alOJHSAIOT BPOBEHb C KpasiMU NEPEMEIIAHHONW PACTBOPHOI cMe-
ChbI0, MPUOOP CHOBA B3BEUIMBAIOT U OCTaBJAOT Ha 10 muH. [1o nucTeyeHnn 3Toro BpeMeHu
METaJNINYECKOE KOJIBLIO C TIOMOLIBIO MapJIeBOX MPOKIIAJKA CHUMAIOT, a IIPOMOKATEIIbHYIO
OyMary B3BEIIHBAIOT.

BonoynepxuBaroriyro crnocOOHOCTb BBIUUCIISIIOT 11O (hOpMyJIE:

V = (1- 2224% 100,
my—mg

rae Miu My — Macca MPOMOKAaTeIbHOM OyMaru J0 U Mocie UCIIBITaHus, T

M3 1 M4 — Macca nmpubdopa B COOpaHHOM BHUJIe 0€3 paCTBOPHON CMECH U C PacTBOP-
HOM CMECHIO, T.

IInomnocms pacTBOPHOM CMECH XapaKTEPU3YETCs OTHOLICHUEM MAaCChl YIIJIOTHEH-
HOW cMecu K ee o0beMy M BhIpakaeTcss B Kr/M°. IlepeMelaHHYI0 PacTBOPHYIO CMECh
YKJIa/BIBAIOT C U30BITKOM B CTalbHON LMIMHApHYECKHil cocyn emkocThio 1000 cm® u
VIUIOTHSIOT CHayvajia 25 IITHIKOBAaHUSMH CTaJIbHBIM CTEp)KHEM, a 3aTeM — 5-6-KpaTHBIM
JIETKUM TIOCTYKMBAaHUEM O CTOJ. M30BITOK pacTBOPHOW CMECH CpPe3ar0T CTATIbHOM JIMHEH-
KOW, ITOBEPXHOCTH TIIATEIBLHO BBIPABHUBAIOT BPOBEHD C KPasiMU COCYJa, & CTEHKH COCyJa
OYMIIAIOT OT Hajumiei cmecu. Cocya ¢ cMechio B3BenuBaroT. [IJIOTHOCTE pacTBOpHOM

CMECH BBIYHCIISIOT 10 (hopMyJie

_m-my
p 1000
rmre mu Mmjp;—mMmacca cocyqac paCTBOPHOﬁ CMCCBHIO U ITYCTOTI'O CoCyaa, T.

7.7. KoHTpoJib GU3MKO-MeXaHHYEeCKHX XaPAKTEPUCTUK PACTBOPOB
K koHTponupyembIM (U3HKO-MEXaHUYECKUM MOKa3aTeNsIM 3aTBEPIEBLUINX PacTBO-
POB OTHOCATCH:
- IpEJEJT MPOYHOCTHU IIPH CIKATUU;
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- CpelHsIsl IIIOTHOCT;

- BJI&KHOCTB;

- BOJIOTIOTJIOIIEHUE;

- CIICTUVICHHUE C OCHOBAHHUEM;

- MOPO30CTOMKOCTb.

O0s3aTeTbHOMY KOHTPOJTIO TIOJJICKUT MMPOYHOCTh PACTBOPA, @ OCTAIBHBIC XapaKTe-
PUCTUKH — TOJIBKO B T€X CIIy4asx, €CJIU OHU HOPMHUPYIOTCS B MPOEKTHON I APYTOH 10-
KYMEHTaIINH.

Ilpounocms pacmeopa Ha cXaTHe ONPENEISAIOT Ha oOpa3lax-Kydax pasMepamu
70,7x70,7%70,7 MM B BO3pacTe, YCTAaHOBJICHHOM B HOPMATHUBHOM JOKyMEHTalUH (WU
MIPOEKTE) Ha JaHHBIA BUJ pacTBopa. Ha KaXbplil CpOK UCIIBITAHUS U3TOTABIUBAIOT HE Me-
Hee Tpex 00pa3IioB.

OO0pa31ibpl U3 PACTBOPHOI CMECH C MOABUKHOCTBIO O 5 CM M3rOTaBIMBAIOT B (hopMe
C MIO/IJIOHOM, a U3 CMECH C OOJbIIEH MOABMKHOCTHIO B popMax 0e3 nojmpona. O0pasiibl u3
cMecel Ha TUIPaBINYECKUX BSOKYIIMX BBIICPKUBAIOT JI0 pacnaayOKu B KaMepe HOpMallb-
HOTO XpaHeHus npu Temrieparype mitoc (20+5) °C 1 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa
He HiKe 95%, a 00pasipl U3 cMecei Ha BO3AYIIHBIX BKYIIMX — B IIOMEIIEHUHU TPU TEM-
nepatype (29+2) °C 1 OTHOCUTENIbHOM BIaXXHOCTH Bo3yXxa (65+5)%.

[Tocie ocBoOOX)IeHUs U3 HOpM 00pa3Ilbl CIETYET A0 UCIIBITAHUS XPAHUTH C COOJIIO-
JICHUEM CJICIYIOIINX YCIOBHUIA:

- 00pa3lbl U3 CMeCce Ha TUAPABIMYECKUX BSIKYIIMX B TEUCHHE MEPBBIX 3 CYT.
JOJDKHBI XPAHUTHCSI B KaMepe HOPMaJIbHOTO TBEPJACHUS, a OCTaBIlIeeCs] BpeMsl J10 UCTbITA-
HUSL — B IOMEIICHUH C OTHOCUTENIbHON BIIAXXHOCTHIO Bo3nyxa (65+10) % (u3 pacTBOpOB,
TBEPACIONIUX HA BO3/IyX€E) WU B BOJIE (U3 paCTBOPOB, TBEP/ICIOIINUX BO BIAXKHOU CpeJie);

- 00pa3Ibl U3 cMecel, MPUTrOTOBIICHHBIX Ha BO3IYIIHBIX BSDKYIUX, MOCJE pacra-
JTyOKH CleIyeT XpaHUTh B MOMEIICHUH TIPU OTHOCUTEIHHOW BIAXKHOCTH Bo3ayxa (65+1)
%.

[Ipenen mpoYHOCTH HA CKATHE BBIYMCIISIIOT JJIs1 KAXJ0T0 00pas3iia ¢ MOrpeiHOCThIO
1o 0,01 MIla o ¢popmyie

R=2x10°.
S

I'ne P — pa3spymaromee ycunue, H;

S — mwromaak pacueTHOTO ceueHus: 0Opasia, M.

[Ipenen npoYHOCTH MPU CKATUM BBIYUCISIOT KaK cpeHee apuMeTHIecKOoe 3Haue-
HUE PE3yJIbTATOB BCEX UCTIBITAHUM.

Cpeouroro nromnocms pacmeopa ONPEAENSIOT HCHBITAHHUEM 00pa3loB-KyOOB ¢
pebpom 70,7 MM, U3rOTOBJIEHHBIX M3 PAacTBOpPHOU cMmecu. [loTHOCTH pacTBopa omnpee-
JSIFOT B COCTOSIHUM €CTECTBEHHOW BJIAXKHOCTH M HOPMHUPOBAHHOM BJIAJKHOCTHOM COCTOSI-
HUU: CyXOM, BO3QYIIHO-CYXOM, BOJOHACBIIIEHHOM. BIIaJ)KHOCTHOE COCTOSIHUE, ITPU KOTO-
poM TpebyeTcs KOHTPOJb IUIOTHOCTH PAacTBOPA, PETIaMEHTHUPYETCS HOPMATUBHOW WIIH
IIPOEKTHOM JOKYMEHTALIUEN.

7.8. Cyxue cTpouTe/IbHbIE CMECH
Cyxas ctpoutenbHas cMmech (CCC) — cMech BSIXKYIIETO, 3al0JIHUTENIS], HATOJTHUTES
U 100aBOK, MPU NEPEMENTMBAHUU C BOJIOM 00pa3yeT pacTBOPHYIO CMECh, CHOCOOHYIO C Te-
YEeHHUEM BPEMEHHU K CaMOTIPOM3BOJILHOMY 3aTBEpPAEBAHUIO C 00pa30BaHUEM MCKYCCTBEHHO-
ro KaMHS — CTpouTeabHoro pactBopa (CP) pasnuuHoro HazHavueHus. [I[puMeHeHHEe MOIH-
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bunupyromux 106aBok B coctaBax CCC mo3BojIsSeT U3MEHATh B IITUPOKUX IMpeJieiax TeX-
HOJIOTMYECKHE CBOMCTBA paCTBOPHBIX CMECE! U CTPOUTEIbHO-TeXHUYeCcKue cBorcTBa CP.

[Mpunnunuansaoe ominune CCC OT TpaJUIIMOHHBIX PACTOPBHBIX CMeceil 3a-
KIIFOYAETCSl B HAJIMYMHU B UX COCTaBE KOMILIEKCAa MOAU(PUIUPYIONINX A00aBOK, MPHIAL0-
X 0COOBIE CBOMCTBA KaK PaCTBOPHBIM CMECSM B MpOIecce MPUMEHEHHS, TaK U 3aTBEp-
JIEBIIIUM PAcTBOPaM B MPOILIECCE AKCILUIyaTAlMU: COXPAHEHUE CBSI3HOCTH U AJACTUYHOCTHU
BO BPEMEHU Jla)Ke MPU HAHECEHUM Ha MOPUCTOE OCHOBAHHUE, MOBBIIICHUE Mpejena Mpoy-
HOCTH Ha pPACTSHDKEHUE U TOHMXEHUE MOJYJISI YIPYTrOCTH, YTO 00ECIIEYMBAET IMOBBIIICH-
HYIO YCaJIOUHYIO U TEMIIEPATyPHYIO TPEUIMHOCTONKOCTh, MOBBIIIEHUE CIICTUICHUSI C OCHO-
BaHHUEM, B TOM YHUCJIE TOPUCTHIM.

CBONCTBa CyXHX CMECEH XapaKTEpPU3YIOTCS MOKa3aTelsIM KauyecTBa CMECEU B
CYXOM COCTOSIHMH; CMECEH, TOTOBBIX K MPUMEHEHHIO; 3aTBEPIEBIIETO pacTBOPA.

OCHOBHBIMH TIOKa3aTEJISIMUA Ka4eCTBA CYXUX (JI0 CMEIIMBAHUS C BOJIOH) CMe-
CeH SBJISFOTCS:

- BJI&YKHOCT;

- HauOOJIbIIIast KPYITHOCTh 3€PEH 3aMOJIHUTEIIS;

-COJIepKaHUE 3€peH HAauOOJIbIIIEH KPYTHOCTH,

-HACBHITTHAS TFIOTHOCTH (TIpH HEOOXOIUMOCTH).

OCHOBHBIMM TOKa3aTEIIMU Ka4eCTBA CMECEH, TOTOBBIX Y MPUMEHEHHUIO, SIB-
JISIFOTCSL:

- MOJIBMXKHOCTH (KPOME KJICEBBIX);

- COXpaHsAEeMOCTh MEPBOHAYAITHHOM MOJIBUKHOCTH;

-BOJIOYIEPKUBAIOIIIAst CIIOCOOHOCTB;

- 00bEM BOBJICUEHHOI'O BO3/IyXa.

OCHOBHBIMU TMOKa3aTEISIMU KaueCcTBa 3aTBEPACBIIETO PACTBOPA SBISIOTCS:

- IPOYHOCTH TIPH C3KATUU (KPOME KIICEBBIX);

-BOJIOTIOIJIOIIEHHUE;

- MOPO30CTOMKOCTh (KpOME CMECe [t BHYTPEHHHUX padoT);

- MPOYHOCTh CUEIJICHUSI C OCHOBAHUEM;,

-BOJIOHEIPHUIIAEMOCTD (/151 TUAPOU3OJIALIMOHHBIX CMECeil);

- ICTUPAEMOCTH (1151 HATIOJIbHBIX CMECEei);

- MOPO30CTOMKOCTh KOHTAKTHOM 30HBI (KpOME cMmeced AJisi BHYTPEHHHUX pa-
00T).

JIJ1s1 pacTBOPOB B MPOEKTHOM BO3pPACTE YCTAHOBJICHBI CIEAYIOIIUE MAPKU IO MPOU-
HOCTU Tipu cxkaruu: M5, M10, M25, M50, M75, M100, M150, M200, M250, M300, a
TaKXe Mapku 1o moposoctoiikoctu F15, F25, F35, F50, F75, F100, F150, F200, F300,
F400.

B Tabnuiie 7.2 npuBeneHbl MPUMEPHBIE COCTaBbl CYXHX CMECEH pa3IMyHOTO Ha3Ha-
YEHUH.
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Tabmauma 7.2

CCC
HaJIUB
KoMmoHeHTsI ey | TATYKAT- | ITAT- | CTSK- - Crelu-
ypKa JIeBKa Ka HbIC | aJbHBIC
TIOJTBI
Bsxymiee + + + + +
+
3aroIHUTEIb
N + -(+) + + (+)
Hanonaurens - -(+) + - + (+)
Bonoynepxuparomas + + + + +
n00aBKa +
Penucnieprupyemsiii + + + + +
IIOPOIIOK +
Cynepmiactudukarop i ) + + "
(+)
KomneHncarop ycanku (+) (+) + " +
IM'uapodobuzaTop (+) (+) ) 3 (+)
Yexopery A O O N O O N
3ameInuTelNb
+ + - - +
) (+) (+) (+)
Perynsarop yno6o- ) )
YKJIaAbIBAEMOCTH (+) (+) *) *) *) ™)
Hposme PR I RO ORI

[Ipumeuanue: + - obs13aTeNbHOE IPUMEHEHHUE; (+) —PEKOMEHIyeMOe NMPUMEHEHUE ; -
(+) —MOTyT WM HE MOTYT MIPUMEHSTHCS; - - HE CIICAYET IPUMECHSTh.

B kauectBe BomoyaepxkuBaromux 100aBok B cocrae CCC mpUMEHSIOT MPOU3BO/I-
HBbIE€ METWJIIEIUTIONO3bI JTM00 3hUphl Kpaxmana, KOTOpble TOMUMO BOJIOYAEPKUBAIOIIEH
CIIOCOOHOCTH MOTYT 00€CTeunBaTh «3aryIiieHrue» CMeCH, MpuaaBas €l CBA3HOCTh U dJia-
cTuaHOCTh. Jlo3upoBKka BojoyaepkuBaromieii 1o6aBku coctasisier ot 0,05 mo 0,4% ot
maccel CCC.

B xagecTBe peauiceprupyeMbpIx TOPOIIKOB UCITOIB3YIOTCS COMOJIMMEPHI BUHUTIATIE-
Tata. Pemucneprupyembie MOPOIIKH MPUIAIOT CMECSIM DJIACTHYHOCTh U CIIOCOOCTBYIOT
MOBBIIICHUIO CIICTUICHUS C OCHOBaHHWEM. J[03MpPOBKAa peAMCIEPTHPYEhIX IMOPOIIKOB CO-
crasisiet oT 0,8 10 5% maccer CCC.

B kauectBe cynepmiactudukatopoB (CII) ucnonb3yroT B CyXOM BHJI€ COSTUHECHUS
Ha ocHoBe HadTanmuudopmansaeruga (CII-1, C-3), menamundopmanbaeruaa (melment),
noiukadokcmiatos (melflux) u ap. Jlo3uporka B 3aBucumoctu ot Buga CII u tuma CCC
coctapisgeT ot 0,1 mo 1,2% maccwer CCC.

B kadyecTBe KOMIIEHCATOPOB YCaJIKHM, KaK MPAaBWIO, TPUMEHSIOT COYETAaHUE TJIMHO-
3eMHUCTOTO IIEMEHTa C TUTICOBBIM KaMHeM. [[03upoBKa KOMIIEHCATOpa YCaaKHh 3aBUCUT OT
€ro BUJa 1 TUNa cMecH u coctasisieT oT 5% maccel CCC.
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B kauectBe ruapodoOm3aTopoB UCIONB3YIOT KUPHBIE COJMU OJEUHOBBIX KHC-
70T (cTeapaThl HATPUS JUOO0 KalblKg WIHM MOA00HBIe coenunenus). Jlo3upoBka ruapodo-
o6uzaropos coctanisieT 0,2-4% maccsl CCC.

8. ICKYCCTBEHHBIE KAMEHHBIE HEOBOKKEHHBIE
MATEPHAJIBI 1 U3AEJINA

JIJ1st U3rOTOBJIEHUS TUIICOBBIX M3/CJIMM B OCHOBHOM MPUMEHSIOT HU3KOOOKUTOBBIE
TUIICOBBIE BSUKYIIME BellecTBa. [lomyuaemble U3 HUX U3JETUS XapaKTEPU3YIOTCS HU3KOU
BOJIOCTOMKOCTBIO, TIO3TOMY MX JIOMYyCKAETCS MPUMEHSTh B 3JIaHUSAX C CYXUM W HOpPMaJib-
HBIM BJIQXKHOCTHBIM PEKHUMOM ToMeleHn. I (PEKTUBHBIM CIOCOOOM YBEITUYCHUST BOJIO-
CTOMKOCTH THIICOBBIX W3JCIUN SBISETCS MPUMEHEHHE Ui UX W3TOTOBJICHHSI THIICOILIE-
MEHTHO-ITy1I1107aH0BOTO Bspkymero (I'LITIB).

C 1espi0 SKOHOMUM BSDKYIIETO W MPUAAHUS U3JEIUSIM TpeOyeMbIX CBOMCTB WX H3-
TOTaBIIMBAIOT C JI00OABJICHHEM B (JOPMOBOYHYIO CMECh MHHEPATBHBIX WM OPTaHHMYECKUX
3anonHuTEeNe. K MUHEpambHBIM 3allOTHUTENSIM OTHOCSTCS TOIUTUBHBIE M METAJLTyprude-
CKHE IILJIAKHU, MECOK, UCKYCCTBEHHbIEC MTOPUCTHIE 3AMOIHUTENU. B KauecTBe OpraHMYecKux
3al0JIHUTENIEN MCHOJIb3YIOT JPEBECHBIC OMUIIKU, IIEPCTh U MYKY, JIbHSHBIE OYECHI, pac-
NyHIeHHYI0 Oymary u Jip.

B npou3BOACTBE TUIICOBBIX M3JIEIUNA IMIUPOKO UCIHOIL3YIOT J00AaBKH, PEryJIUpYIO-
e CKOPOCTh TBepieHus rurica. C 1eIbl0 YMEHbBIICHUS TUIOTHOCTU U3JICJIUA B TUTICOBOH
TeCTO J0OABJISIIOT MEHY U ra3000pa3yromne 100aBKy.

TexHon0rUsT MPOU3BOACTBA TUIICOBBIX M3JIEIUN COCTOUT U3 CIEAYIOIIUX OCHOBHBIX
orepaluii: T03UPOBAHUE BCEX COCTABISIONIMX CMECH, MPUTOTOBJICHUE THIICOOCTOHHOU
cMmecH, hopMOBaHKEe U3CINiA, pacnany0ka 0THOPMOBAHHBIX U3/IEIHM, UX CYIIIKA.

CymiecTByeT HECKOJIBKO CITOCO00B (DOPMOBAHUS THIICOBBIX M3JICIIHM.

Metonom sumss GOPMYIOT U3AETUS U3 THUIICOBOM MAcChl KHIKOW KOHCHCTCHIIHH
npu coaepkanuu Boabl B Hel 10 50-70%. @opMOBOUHYIO MacCy 3aMBalOT B (popmbI Oe3
KaKoro Obl TO HU ObUIO yIUIOTHEHUs. [locie cxBaThiBaHUS BSXKYIIETO U3/IEIUS U3BICKAIOT
u3 GOpM U MOABEPraroT CyIIKe. DTOT METOJl MPUMEHSETCA MPU U3rOTOBJICHUU IITYYHBIX
u3enuii (meperopooyuHbIle MIUTHI, OJIOKH) U3 YUCTOTO TUIICA WK C HEOOJBIIUM KOJUYe-
CTBOM 3aIlOJTHUTES.

Merton éubpayuu UCTIONB3YIOT, KOTIAa U3AeNUs (POPMYIOT U3 TUIICOBOTO PacTBOpA C
HEOOJBIINM KOJIMYECTBOM BOJbl. B 3TOM ciiydae obiiee Bogocoaepkanue GopMOBOYHBIX
cMecell yMEHbIIIaeTCsl TOYTH B IMOJTOpa pasa, 3a CUET Yero CyIIECTBEHHO MOBBIIIACTCS
MIPOYHOCTH U3/ICIIUH.
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9. MATEPHUAJIbI U U3JIEJINA U3 IPEBECHUHDBI

JlpeBecrHa SIBIISIETCS MPUPOAHBIM OPTaHUYECKUM CTPOUTENBHBIM MaTepuaioMm. B
OTJIMYUE OT BCEX OCTAIBHBIX — 3TO BO3OOHOBISIEMBIN U TIPH MPABUILHOM HCIIOIH30BAHUN
— Heucueprnaembii matepuai. [lomylsspHOCTh IpeBECUHBI KaK CTPOUTENIHHOTO MaTepuasa
00yCIOBJIEHa €€ MPEBOCXOJAHBIMU CTPOUTEIIBHO-TEXHUUYECKUMU CBOMCTBAMU: BBICOKOM
MPOYHOCTBIO MPU MAJION MIOTHOCTH, TEXHOJIOTUMYHOCTBIO B IIEpepabOTKe, IIEHHBIMU JIEKO-
paTUBHBIMU KaueCTBaMH, MaJjiol TEIo- U 3BYKOMNPOBOAHOCTHIO. [[peBecrHa MIMPOKO
MPUMEHSIETCSl KaK KOHCTPYKIIMOHHBIA MaTepua, U3 Hee U3roTaBIMBaIOT OKOHHbBIC U JBEP-
HbIE OJIOKH, BCTPOCHHYIO MeOeJb, JOMIAThIC U MapKETHBIC MOJIbI.

[ToBcemecTHOE MPUMEHEHUE HAXOMNAT W3JENUs, MOJy4aeMble U3 OTXOJIOB Iepepa-
00TKM U HeJenoBod apeBecuHbl. OTXOABI OT mnepepaboTku (ropObUIb, BETBH, CTPYXKKA,
OTMUJIKM | T.I1.) cocTaBIsAOT 50-60% nepepabatbiBaeMoit aApeBecusbl. [lyTem crnieruanbHON
UX TepepadO0TKN U3 HHUX IMPOU3BOIST JAPEBECHO-CTPYKEUHBIE M JPEBECHO-BOJIOKHHUCTHIC
TUTUTHl OOIIMPHON HOMEHKJIATYphl. Ha mpeanpuarusx ¢ COBPEMEHHOW TEXHOJOTHUEH TO-
JIC3HOE UCTIOJIb30BaHUe JIpeBecHHbI Jocturaet 90-98%.

9.1. CTpoenue apeBecCHHbI

B cuny ocoOeHHOCTEH CBOEro CTpOEHUs! JAPEBECHHE MPUCYIIHU SPKO BBIPAXKEHHBIE
CBOWCTBA, OTJIMYAIOIINE €€ OT APYTUX CTPOUTENBbHBIX MaTepuaioB. CTpOEHUE NPEBECUHBI
U3y4aroT Ha JIBYX YPOBHSX: Ha MUKpPO- U MakpoypoBHe. Ha MakpoypoBHE M3y4aroT CTpo-
€HUE JAPEBECUHBI, BUUMOE HEBOOPYKEHHBIM IIa30M; HA MUKPOYPOBHE - BHJIUMOE TOJIBKO
110JT MUKPOCKOIIOM.

Maxkpocmpoenue NpeBECUHBI U3Y4alOT B TPEX IUIOCKOCTAX pa3pe3a CTBOJA: IIOIe-
pPEYHOM, paguaibHOM M TaHT€HUHMAIBHOM. [IpH 3TO BBIAEIAIOTCS CIEAYIOIINE 3JIEMEHTHI
MaKpOCTPOEHHUS.

CrpoeHnue cTeona gepesa
&) OCHOBHbIE pa3pedw CTBONA, 1 - NoNEperHbit (TOPUEBLINA), 2 - paguanbHbii
3 - TaHreHUMansHbin; 6) CTpoeHWE CTBONE AEPEBEa HA NONSPHYHOM pa3pese
1 - xopa; 2 - xambun, 3 - nyB, 4 - 3abonoxs, 5 - cepauesnHa, B - cepaueBuHHLIE NYyun

Kopa coctout u3 kopku, npoOkoBoi Tkanu u ay0Oa. Kopa u npoOkoBas TKaHb 3a-
IIUIIAIOT CTBOJI OT MEXaHUYECKUX MOBPEKACHUN aTMOC(EpHBIX BO3ACHCTBUM (I0XKb,
MOPO3 U T.I1.). [1o 1yOssHOMY CJI0I0 MPOXOAST MUTATEIbHBIC BEIIECTBA OT KPOHBI B CTBOJI U
B KOPHH.

Kambuii, pactioyio)XeHHBIN IO/ TyOSTHBIM CJIO€M, B BET€TaTHUBHBIN NIEPUOJ B CTOPO-
HY KOpPBI OTKJIJbIBACT KJIETKH JIy0a, a B BHYTPh CTBOJIA — KJIIETKH JAPEBECUHBI. B pe3yiib-
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TaTe 3TOTO 3a BEreTaTUBHBIN MepHOJ (OT BECHBI 10 OCEHU) 00pa3yIOTCs 200UUHble KObYA.
Kaxxgoe rompyHoe KOJBI0O COCTOMT W3 JIBYX CJIOEB — BECCHHEW (paHHEW) W OCeHHEeH
(To3THEH ) APEeBECHHBI, OTIMYAIONIUXCS TI0 CTpOeHHIO. [l paHHEH TpEeBECHHBI XapaKTep-
HBI CBETJIasi OKPacKa, KPyIHbIE pa3Mephl KIETOK C TOHKUMU cTeHKamu. [1o3nHsisa npeBecu-
Ha UMeeT 00JIee TEMHYIO OKPACKY U ABIIAETCS 00Jiee MIIOTHOW U TPOYHOMA.

CeoyesuHnble yyuy CIyX)aT JJIS TIEPEMEIIEHUS BJIaru C MMMTATEILHBIMY BEIIECTBAMU
B TIOTICPEYHOM HANPABJIICHUH U CO3/IaHUS 3armaca dTUX BEMISCTB HA 3UMHEE BpEMs.

Mukpocmpoenue IpeBECHHBI XapaKTEPU3YyETCsl HAJTUUMEM B HEH KJIETOK BEpETEHO-
00pa3Hoii (hOPMBI, pacmoNaralIxcs BJOJIb CTBOJIA, 4 TAKXKE COCYJIOB, IO KOTOPBHIM TIe-
peMeraeTcs Biara ¢ muTaTeIbHBIMH BEIIECTBAMHU OT KOPHEH K KpOHE.

JKueas knemxa nmeeT 000I0YKY, COCTOSIIYIO U3 HECKOJIBKHX CIIOEB OYCHb TOHKUX
BOJIOKOH, KOTOPbIC€ KOMIIAKTHO YJIOKEHBI M HAIMpAaBIICHBI 10 CIHpalb K HAKJIOHHOW OC
KJIETKU. BOOKHA KIETKH COCTOSIT M3 IEIITIOJI03bI, MIPEICTABIISAIONICH cO00i BEICOKOMOJIE-
kyssipabIiil mosimmep (CeH1206)n, MOJIEKYITBI KOTOPOTO CHUIIBHO BBITSHYTHI U 3JIACTUYHBI.

Jljist cTpoeHus ApeBECUHBI XapaKTEPHBI MOPOKHU paznuyHoro crpoeus. K HuM otHO-
CSITCS CYYKH U TPEIIUHBI, TOPOKH (DOPMBI CTBOJIA U CTPOCHUS IPEBECUHBI, a TAaK)Ke MOPO-
KU, BBI3BAHHBIC XUMUYECKUMH U OMOJIOTHIECKUMU TTPOIIECCAMH.

Cyuxku — 4YacTh BETBEH, 3akitoueHHbIE B cTBOJie. OH HapymamT OJHOPOIHOCTH
CTPOCHUS APEBECUHBI, BHI3BIBAIOT MCKPUBIICHUE BOJIOKOH W 3aTPYIHSIOT MEXaHUYECKYIO
00pabOTKy JpEeBECHUHBI, TaK KaK 00JaJal0T MOBBINIEHHOW IJIOTHOCTHIO W TBEPAOCTHIO.
Cyuku OBIBAIOT cpocuiuecs, Hecpocuuecs u 8blnadaroujue.

Tpewunvr yXyamaroT MEXaHUYECKHE CBOKCTBA JpeBecHHBl. OHM BO3HUKAIOT B pe-
3yJbTaTe BBICHIXaHUS JIPEBECHOTO CTBOJA WIJIM 3aMep3aHus KUBOTO JepeBa. [Ipu xpane-
HUHM CPYOJICHHON JIPeBECHHBI 00Pa3yIOTCS TPEIIUHBI YCYIIKU B CBSI3U C HEOJWHAKOBHIM
yMCHBIIIEHHEM 00bheMa IPEBECHHBI B paHAIbHOM M TAHTCHIIMAILHOM HAIPaBICHUSIX.

2.2. Ilopoku cTpoeHus IPpeBeCUHbI
B nmonepeunom cpese cTBOIa MOKHO OOHAPYKHUTh TPEILIMHBI, HA3bIBAEMbIE METH-
KOM, OTJIYIIOM U MOPO3000MHOM.

Buasl TpewmH
a) MeTuk npocton; 6),B) METMK HECOTNACHLIN U KPECTOBLINW; T) OTnyn,
4) Mmopo3obouHa oTKpLITas; €) Mopo3obouHa 3akpbiTas

Memux — 3TO paguaibHas TPEIIMHA, PACIOJIOKEHHAS B AJIpe WU 3a00JI0HU U U[Y-
mas OT CepAleBUHbI. MeTUKH OBIBAlOT MPOCThI€ (ABE TPEUIMHBI, pacrojararoimecs B
JUaMeTpaIbHOM TUIOCKOCTH), HECOTJIacHble (JBE TPELIMHBI, pacrojiararouye MoJl yriom
OJIHa K JIpYroil) U KpeCTOBbIE (TPU paualibHbIE TPEUIUHBI, CXOASIINECS B LICHTPE CTBOJIA).
Omjyn — TpelyHa, TPOXOIAIAas MEXKIY TOAUYHBIMHU CIIOSIMHU.
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Mopo3o60ounbl — TpemuHbI, 00pa30BaHHBIC B PACTYIIEM JEPEBE MPHU CHIIBHBIX MO-
po3ax. OHM pacrnoyiararoTcs paguanbHO U OBIBAIOT OMKPBLIMbIMU U 3AKPLLIMbIMU.

[Topoku ¢dopmbl CTBOJIa — 3TOT BHUJ MOPOKOB OOYCIIOBJIEH HEOIAronpusiTHHIMU
YCJIOBUSIMH JUIsl pocTa epeBa. K HUM OTHOCATCS COEXKUCTOCTh, 3aKOMEITUCTOCTh, KPUBU3-
Ha.

Cbesrcucmocms — 3TO YMEHBIIIEHUE JUAMETPA CTBOJAOT TOJICTOM €ro 4acTH K TOH-
KoM, mpeBbimarorniee 1 cM Ha 1 M mamuHBL. COSXHUCTOCTh 00YCIIaBIMBACT MEepepe3bIBaHNC
CTBOJIAa M YBEIWYEHUE OTXOJa INPU PACIHWIOBKE CTBOJA. M3-3a pepe3blBaHUsA BOJOKOH
MIPOYHOCTH JIPEBECHUHBI YMEHBIIIACTCHI.

3axomenucmocms BBIPAKAECTCS B PE3KOM YBEIWYEHUN TOJIIMHBI CTBOJIA B HUKHEH
ero yactu (Kkomsie). ITOT MOPOK TAKXKE YBEIUYMBAET OTXOJ IPEBECUHBI IIPU PACITUIIOBKE U
YXY/IIAeT €€ MEXaHUYECKUE CBOMCTRBA.

Kpueuszna — 3170 HCKpUBIIEHHUE CTBOJA IO MPOAOJIBbHON OcH. IIpu CUIIbHON KpUBH3HE
OpeBHa MOTYT OBITh BOOOIIIE HEPUTOJIHBI IJIs1 PACTTIIOBKH.

3

Mopoku popmbl cTBONA
a) 3aKoMenucTocTb; 6) kpueusHa; 1,2 - npocras; 3 - CNoXHas

K mopokam cmpoenusi qpeBeCHHBI OTHOCSITCS HAKJIOH BOJIOKOH, KPEHb, CBHJIEBA-
TOCTb, IBOMHAS CEP/IIIEBUHA. DTH MOPOKH TaKKe YMEHBIIAIOT BBHIXO/] MOJIE3HON JPEeBECH-
HBI U YXY/IIIAIOT €€ MEXaHUYEeCKHE CBOMCTBA, TaK KaK IMPHU PACIIUIIOBKE CTBOJIOB MIPOUCXO-
TIUT HEM30EeKHOE Mepepe3bIBaHNE BOJIOKOH.

Ilopoku, evl36anHble dHCU3HEOEAMENbHOCIbIO MUKPOCKONUYECKUX 2PUOO8 U HACEKO-
muix. ['puObI UCTIONB3YIOT IIEJUTIONO3Y B KadyecTBE MUTATEIbHOM cpeapl. PazMHOXkeHUE
rpUOKOBBIX KOJOHMI Hambosee ObICTpo mpoucxoauT npu temmeparype oT 20 mo 40°C u
MOBBINIICHHON BJIAKHOCTH BO3/ayXa. PaspyrieHue npeBecuHbl TpudaMy Ha3bIBAIOT THUCHU-
eM. OHO MOXET MPUBECTH K TIOJTHOMY Pa3pyIICHUIO PECBECHHBI.

JlpeBecuHa pa3pymiaTcs TakyKe HaCEeKOMBIMH, MTUTAIOIIMMHUCS €0 U 00pa3yIOIMHU B
TEJIe JPEBECUHBI XO/IbI M OTBEPCTHSI, HA3bIBAEMBIE 4epPBOMOYUHAMU.

9.3. ®u3nyeckune CBOWCTBA JIpeBeCHHBI

Bnascnocms. B npeBecrHe pa3inyaroT BIAXXHOCTh THTPOCKOIMMMYECKYIO U KaIluil-
JAPHYIO0. | UTpoCcKOoNMYecKas Bilara HaXOJIUTCA B CTEHKAX KJIETOK, KallMJUISIPHAs! — B MOJIO-
CTSIX KJIIETOK M B MEXKKJIETOUHOM MPOCTpaHCTBE. [IpenenbHas rurpockonuyeckas BiIax-
HOCTb Ha3bIBAETCSI TOUKOM HACHIUEHUS 80JIOKOH U COCTABIISIET B cpeaHeM okoiio 30% mo
macce. [Ipu HakomIeHnH TUTPOCKONTMYECKOM BIaru JpeBecuHa Ha0yXxaeT, a MPOYHOCTH €€
yoniBaeT. [Ipu ucnapenuu 3Toi Biiaru JpeBECUHA MOJIBEPKEHA YCYIIKE (YMEHBIIIECHUIO
o0bema), a MPOYHOCTh €€ BoccTaHaBiauBaercs. [lociie npeneabHoro rurpoCKOMUYEcKOoro
HACBIIICHUS CTEHOK KJIETOK MPH BBICOKOM BIIAXKHOCTHU CPEJIbI UJIM HEMOCPEACTBEHHOM
KOHTAKTE C KUJIKOW BOJOW MPOUCXOIAUT 3aOJTHEHUE MOJIOCTEU KIIETOK U MEKKIIETOUHOTO
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npoctpaHcTBa. [Ipu 3ToM 00BEM APEBECUHBI U €€ TPOYHOCTH OCTAIOTCS MPAKTHIECKU
HEW3MEHHBIMH.

CaexecpyOiieHHas qpeBecuHa umeeT BiIaxHocTh oT 40 1o 120%. [Ipu xpanenuu Ha
BO3J/lyX€ APEBECUHA BBICHIXAET U JOCTUTAET PABHOBECHOM BIIAJKHOCTH, BEJIMYMHA KOTOPOU
3aBUCHUT OT BJIAXKHOCTU U TEMIEPATYPHI BO3/lyXxa. PABHOBECHAs BIIAJKHOCTh KOMHATHO-
CyXoi IpeBecuHbl cocTaBisieT 8-12%, a BozaymiHo-cyxoi - 15-18 %.

[TockonpKy BIaXHOCTH JPEBECUHBI BIIUSET HA €€ (PU3UKO-MEXaHNIECCKUE
CBOMCTBA IIPU UCIBITAHUK 00PA31I0B MPU PA3HOU BIAXKHOCTH MOJYYEHHBIE PE3YJIbTaThI
NEePECYUTHIBAIOT K 12%-HON yCIOBHO-CTAHAAPTHON BJIAKHOCTH.

Yeywika u nabyxanue npeBecUHbI IPOUCXOAUT B TOM Cilydae, Korjaa 00e3Bo-
YKUBAIOTCS WJIM YBIIAKHSIIOTCS CTEHKH KJIETOK, TO €CTh IIPU U3MEHEHUU TUTPOCKOMMYECKON
BJIQYXHOCTHU. Tak Kak JpeBeCUHe MPHUCYIIE aHU30TPOITHOE CTPOCHHE, JAedhopMaIlii YCYIIKU
U HaOyxaHus ee M0 Pa3IMYHbIM HAMPABICHUSM PA3IMYHbL: BI0JIb BOJIOKOH OHH MAaJIbl U
cocTaBystoT B cpeareM 0,1%, B paguanbsHOM HarnpaBiieHHH 3-6%, B TaHT€HITMAILHOM — 6-
12%. B cBsi3u c3TUM ITPU HEPABHOMEPHOM BBICHIXaHUU JAPEBECHHBI 10 00BEMY B HEMl BO3-
HUKAIOT BHYTPEHHUE HAIPSKEHUSI, KOTOPHIE MOTYT BBI3BATh HE TOJHKO KOPOOJICHUE H3/Ie-
JIMA, HO UX pacTpeckuBaHue. [1oaToMy nepen n3roroBieHUEM U3AEIUNd 3arOTOBKU WU
noJryhaOpHUKaThI TOJDKHBI OBITH BBICYIIIEHBI 10 TOW BIIAYKHOCTH, KOTOPasi COOTBETCTBYET
PABHOBECHOM BIIAXKHOCTH B MEPUOJ] IKCILTyaTaLIUH.

Pazbyxanue, %
W A L o

T S VU W

10 20 30 40 50 60
Braxcuocms, %

BrnuaHue snamHocTi ApeseCHuHb Ha

paabyxanue

- BOCNb BONOKOH

- B PagnanbHOM HanpasneHnm

- B TEHIEHUUANLEHOM HanNpaBneHny,

- obremuoe pasbyxanune

LN -

[TokazaTensiMu yCYIIKH ¥ HAOyXaHUS TPEBECHHBI SIBISIFOTCS K09¢hhuyuermuol iu-
HelHOU U 00beMHOU YCYWKY, TIOKa3bIBAIOIINE, HA CKOJIBKO MPOIICHTOB U3MEHSIOTCS JTH-
HEIHBIC pa3Mephl WU 00BEM IPEBECHHBI TIPU U3MEHEHUH €€ 2USPOCKONUYECKOU BIAXKHO-
CTH Ha OJIUH NPOLEHT (OT HYJIS 10 TOYKH HACHIIIIEHUS BOJIOKOH). Koad duireHTs! tuHei-
HOM YCYIIKH OMPEEISIFOT TOJIBKO B PAAHAIIBHOM U TAHTCHITMAIIBHOM HAIlPaBICHUSX:

r_ar t gt
K, = &r=toy 09 K, = Le=to) 100,
row tow

rae U, u ljj - pasmep oOpasiia B padalbHOM HANPABICHUN 10 BBICYIIUBAHUS U TI0-
clie, MM;
It, n 1 - pasmep 0Opasua B TAHI€HIMATLHOM HAIPABICHUH [0 BHICYIIMBAHUS H T10-
ciie, MM;
W — BJIQXKHOCTb 06pasia, %.
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Koaddumment o6bemHoi yCymku

Ko=) 100,

rne V, u V, - 00beM BaxkHOro o6pasiua u cyxoro, cm>;
W — BnaxxHocTh o0Opasia, %.

Hcmunnas IIOTHOCTH Y BCEX MOPOJ OJMHAKOBas ¥ paBHa 1,54 r/cm?;
Cpeousis TIOTHOCTh, omnpenenseMas 1pu 12%-HOl  yCIIOBHO-CTaHAApPTHOM
BIIQYKHOCTH, 3aBHCHUT OT NOPOJBI U U3MeHsieTcs y cocHbl 530 kr/m3, enm 460 kr/m® |, nuct-
BeHHULBI 680 kr/M3; my6a 720 Kr/me,
CpenHIo10 IIIOTHOCTh APEBECUHBI ONPEACIISIIOT Ha 00pa3iax pazmepamu 20x20x%30
MM. OOpa3ipl U3MEPSIOT, B3BEIIMBAIOT , @ 32TEM BBICYIIUBAIOT IIPU TEMIIEPATYPE ILIIOC
(103+2)°C no nocTostHHON Macchl M CHOBa U3Meps0T. CpeqHIO IIOTHOCTh BO BJIAXKHOM
COCTOSIHUH ([0 BBICYIIMBAHUS) ONMPEAEISIIOT 10 popmyiie:
pw = % , @ B CYXOM COCTOSIHUHM 110 (hopMmyJie p, = n;—;’ ,
w
rie MyHu Mo— macca oOpa3ua 0 U MOCi€e BhICYIIMBAHUA, T;
Vw uVo - 00beM 06pasua 10 U Nocje BEICYIIUBAHMS, CM .

Jliis nepecyeTa cpeiHel IIOTHOCTH, MOJTYYEHHON pH (PAKTUYECKOHN BIAKHOCTU
oOpasua B npezenax 10 TOUKH HACBIIIEHUS BOJIOKOH, K 12%-HOM yCcI0BHO-CTaHIapTHON
IUIOTHOCTH TOJIb3YIOTCS Clleytolel GopMyIioit

P12 = pw[l- 0,01 (1 — Ko) (W — 12)],

I1€  Pw— CPEIHsAS IUIOTHOCTH 00pa3iia 10 BHICYINMBAHNH, T/CMS;
K, — ko3 duiineHT 06beMHOHN yCYIITKH;
W - BnaxHoCTh 00pasima, %o.

Tennonposoonocms TPEBECUHBI B CYXOM COCTOSTHUU: B0Jb BoJOKOH 0,34 BT/M°C,
nonepek BojiokoH -0,17 Bt/m - °C. TennonpoBOIHOCTb B 3HAYUTEILHOW MEPE 3aBUCUT OT
BJI&KHOCTH JPEBECUHBI.

9.4. MexaHu4ecKHe CBOICTBA JIpeBeCUHbI
Ilpounocms npu corcamuu APEBECUHBI ONIPEACIISIOT B IBYX HAIPaBICHUSIX: BJOJIb
BOJIOKOH U ITOTIEPEK.
[IpouHOCTH IpEeBECUHBI BJIOJIb BOJIOKOH OIMPEACIIIOT Ha 00pa3iax ceueHueM 20x20
MM u BbicoTOM 30 MMm. OOpa3iibl epe] UCIIBITAHUEM BBLIEPKUBAIOT (KOHIUIIMOHUPYIOT)
npu temneparype (20+5)°C u OTHOCUTENBHOM BIaXKHOCTH Bo3ayxa 65-70% no goctuxke-
HUSI PABHOBECHOM BIIAKHOCTH.
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HcnpIThIBatOT 00pasiibl Harpy>KEHUEM BJ0JIb BOJIOKOH JI0 JOCTH)KCHUSI MaKCUMaJlb-
HOTO (pazpymaroniero) ycwins. [locme ucnbiTanus o0pasiibl BRICYIIUBAIOT O MOCTOSH-
HOM MacChl M OMPEICIIIOT UX BIaKHOCTh W,
ITonyyenHoe 3HaueHue npoyHoctu Ry nepecunthiBalOT K 12%-HOW BIaXKHOCTH
R12 mo popmyue:
Ri2 = Rw[1 + 0,04(W-12)]

[IpoyHOCTH MpHU CKAaTUU MOIEPEK BOJIOKOH OINPEAENAI0T Ha o0pa3lax TaKuX XKe
pa3MepoB, MPUKIIAJBIBAS CKUMAIOLIEE YCUIINE NEPICHANKYIISIPHO HAIIPABICHUIO BOJIOKOH.
[Ipu ucneiTanun oOpasel; HarpykarT cryneHsaMu 1no 400 krc, u3mepsist Ha Kaxa0u CTy-
neHu aegopmanuu cMsaTus odpasua. 3arem ctposT auarpammy P-AH. IIpodnocTs Bblunc-

JSOT 10 (hopmylie RV{,=%. Pazpymaroniyto Harpy3ky ONpenelsitoT MO0 MaKCHMaJlbHOMY
YCUJIMIO HA IUarpaMMe.

Ilpounocms peBECUHBI IPU U3TUOE ONPEEIAIOT UCTIBITAHUEM HArpy>KeHHem 00-
pasnoB-6aouek pazmepamu 20x20x300 mM. banouku ycTaHaBIMBAaIOT Ha OMOPHI TAKUM
0o0pa3om, 4yTOOBI MPHUKIIAIBIBAEMOE K HUM H3THOAroIIee yCuine ObLIO HaMpaBJICHO Mep-
MEHIUKYJISIPHO TOJAMYHBIM CITOSIM.

[Ipenen mpouyHoCTH UCTIBITAHHOTO oOpasia Ha u3ru6, Mlla, BeruucsAOT 110 popmy-

JIe.

Ru — 3PoaspX!
w 2bh? '’

rae Ppasp- paspymaronias Harpyska, kH (kre);

[ - paccrosinue Mexay onopamu, M (cm);

b — mmpuHa ceyeHus odpasia B MECTe H3JIOM, M (CM);

h? — BeicoTa ceuenus oOpasLa B MecTe U3IoMa, M (cMm).

[Tocne ucnbpITaHUS U3 CpeHENM YacCTH KaxJAoW Oalouku BbIpE3aroT oOpasilbl 00be-
MoM He MeHee 10-12 c¢M°, mOMEAOT UX B IPEABAPUTENLHO B3BEIICHHBIE OIOKCHI, B3BE-
IIMBAIOT Y BBICYIIMBAIOT JIO MOCTOSSHHOM Macchl ripu temneparype (103+2)°C, mocne yero
CHOBA B3BEIIMBAIOT. BBIUHCISIOT BIAXKHOCTh M MEPECUUTHIBAIOT MPOYHOCTh K 12%-HOU
YCJIIOBHO-CTaHAAPTHOM BIAXKHOCTHU 10 PopMyIie:

15 = Ry[1+ 0,04(W-12)]

[IpouHOCT, Ha pacTsSKEHUE BJAOJb BOJIOKOH OMNPENEISIIOT Ha o0pa3nax-
«BEChbMEpKax», UMEUMX pa3mep pacueTHoro cedeHus 5x20 mm. Ilocne onmpenenenus
BJIQKHOCTU TIOJYYEHHOE 3HAYEHHE IMPOYHOCTH MEPECUUTHIBAIOT K 12%-HOH yCIOBHO-
CTaHAApTHOM BIKHOCTHU MO popMyJIe:
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RY= RP[1 + 0,04(W-12)].

[TpoyHOCTh TIPM CKaJbIBAHUU OMNPEICIAIOT IO HAMPSHKECHUSIM CKaJbIBaHUS
P .
BJIOJIb BOJIOKOH 110 opMmyine R = f U MEPECUUTHIBAIOT K YCIOBHP-CTaHAApTHOU 12%-
CK

HOM BJIQXXHOCTH 110 hopMyJIe:
R{S = RGX[1+ 0,03(W -12)]

OcHOBHBIE (PU3UKO-MEXAaHUYECKUE CBOMCTBA HEKOTOPHIX TTOPOJI IPEBECHUHBI

( mpum BnaxxHoctu 12%)

[Topona [InotHocte | IIpounocts, MlIla, BIOIE BOJOKOH ITpU
PaCTsKEHHH | CKaTUU \ CKaJIbIBAHUU \ nu3ruoe
XBO#HBbIE TOPO/IbI
JluctBenuna | 660 125 64,5 9,9 111.5
CocHa 500 103,5 48,5 7,5 86
Enp 445 103 44,5 6,9 79,5
ITuxTa cu6. | 375 67 39 6,4 68,5
JIucTBeHHDBIE MmMOopPoaAbI
Hy06 690 123 57,5 10,2 107,5
bepesa 630 168 55 9,3 109,5
byk 670 123 55,5 11,6 108,5
JIuna 495 121 45,5 8,6 88
Onbxa 520 101 44 8,1 80,5
OcuHa 495 125,5 42,5 6,3 78

9.5. 3amuTa ApeBecUHBI OT THHEHUS], IOPAKEHUsSI HACEKOMBIMH

JlpeBecuHy 3alUINaOT OT THUEHUS, [IPEIBAPUTEIILHO 00padaThiBas €€ XUMUYECKU-
MU BEIIECTBAMU — AHTHCENTHKAMM., KOTOpPbIE TOJIKHBI 00JaaTh BBICOKOW TOKCHYHO-
CTbIO II0O OTHOUIEHHIO K Ipudam, ObITh CTOMKUMHU, TOJKHBI XOpOILO NMPOHUKATh B JIpEBe-
CHUHY, HE MMETb HENpPUITHOIO 3araxa, ObITb O€3BPEAHBIMHU JJISl YEJOBEKa M JIOMAIIHUX
KUBOTHBIX, HE YXYyIIIaTh (PU3MKO-MEXaHUYECKHE CBONCTBA JPEBECHUHBI U HE BBI3BATh
KOPPO3HH METAUIMYECKUX COEUHEHUI AEPEBSIHHBIX AIEMEHTOB.

JU1g aHTHCeNTHUPOBAaHUS MPUMEHSIOT BOJOPACTBOPUMBIE, OPIraHUKOPACTBOPUMBIE U
MAacJsHbI€ AaHTUCENTHKY, a TAK)KE AHTHCENTHYEKHUE MaCThl.

K BogopacTBOpMMBIM aHTHCENTUKAM OTHOCSTCS (TOpU HATpus, KpeMHedTOpus
HaTpHsl, KpeMHeTOpHUL aMMOHMS U crienuanbHbie npenapatsl BBK-3 (cmeck 6opHOM KucC-
70ThI ¥ Oypsl), XXL (cMech XJIOpUCTOro IIUHKA U HATPUEBOT'O UM KAJIMEBOT'O XPOMITHKA),
I'P-48 (Ha ocHOBe neHTaxyopdheHoa).

Opranopacrsopumblie npenapatsl tuna [1JI (pactBopsl nenraxyiopdeHona B Jier-
kux Heprenpoaykrax) u tuna HMJI (pactBopsl HadpTeHaTa Meau B JIETKUX HEPTETIPOTyK-
Tax)

Mac/siHble aHTHCeNTHKH —
CJIAHILIEBOE MAacCJIO U JIp.

KaMCHHOYT'OJIbHOC MAcCJI0, AHTpamcHOBOC MaACIIO,
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AHTHCeNTHYECKHE NMACTHI TMPUTOTABIUBAIOT U3 BOJOPACTBOPUMOIO aHTHUCETITUKA
(bTopun niu kpemMHepTOpUT HATPHUS), CBAZYIOIIETO (OUTyMa, TJIMHBI, )KUJIKOTO CTEKJIa U
1p.) ¥ HAMOJHUTENS (TOPPSHOTO MOPOIIKA).

Cnoco0bl 00padoTKM: TOBEPXHOCTHAS, MPOMUTKA B TOPSYUX U XOJIOJHBIX BaHHAX,
B aBTOKJIaBaX U OOMa3KOM.

9.6. 3ammTa ApeBeCHHbI OT MOPAKEHNSI HACEKOMbIMU
OcymecTBiseTcs myTeM o0paObOTKH APEBECHHBI HHCEKTHUIUAAMM, B Ka4eCTBE KO-
TOPBIX UCIOJIb3YIOT MACIISTHBIE aHTUCETITUKH U TIPerapaThl HA OPTaHUYECKUX PACTBOPHUTE-
JISIX, pacTBOp auxiodoca u ap.

9.7. 3amuTa ApeBeCHUHBI OT BO3rOpaHus

Koncmpykmusnas 3amura — OTAQICHUE JEPEBIHHBIX YaCTEW OT MCTOYHUKOB Harpe-
BaHUS U MOKPHITHE JEPEBIHHBIX KOHCTPYKIIMI TETION30IUPYIONIEH MTYKaTypKoOi, acOe-
CTOBBIM KapTOHOM, a0€CTOIIEMEHTHBIMH JINCTAMHU.

Xumuueckas 3aujuma — NPOINTKA IPEBECUHBI aHTUIIUPEHAMH, OIHE3ALIUTHOE JEH-
CTBHE KOTOPBIX OCHOBAaHO Ha TOM, YTO OJJHM U3 HUX CO3/AIOT OIUIABJICHHYIO IUICHKY, 3a-
TPYIHSIOILYIO JOCTYI KMCIOPOJa K IPEBECUHE, a APYTHe IPU BBICOKON TEMIIEpaType BbI-
JEJSIFOT Ta3bl, HE MOAJIEP)KUBAIOLLE TOPEHUE.

9.8. MaTepuaJjbl 1 U3/1eJ1usl U3 IPEeBECUHBI

[Io crmocoOy mexaHuyeckod 0O0pabOTKM JiecoMarepuanbl MOAPA3ACISIOTCA Ha 6
KJIACCOB:

- KpYTJIbIe JIecOMaTepHaibl, TIOJy4aeMble MOMEPEUYHBIM JIEJICHUEM XJIBICTA HA OTpPE3-
KU Pa3HOM JJIUHBI;

- IWJIEHBIE, U3TOTOBJISIEMbI MPOJOJIBHBIM MUJIEHUEM KPYTJIOTO Jieca C MOCIeAY e
IIOIIEPEYHON PACTIMIIOBKOM;

- JIyHIEHbIE, OJIy4aeMbI€ PE3aHUEM JPEBECUHBI IO CUPAIH (JTyIICHUEM);

- CTPOTaHHBIE;

- KOJIOThIE, MOJTy4YaeMble MPOIOJIbHBIM Pa3/IeiICHUE APEBECUHBI KJIMHOBUIHBIMU WH-
CTPYMEHTaMHU;

-U3MEJIbUCHHBIC, MOTyYaeMble NMepepaboTKON APEBECUHBI HA CHEIHUATLHOM 000pY-
JOBaHUU (PyOMIIBHOM, CTPOTaJIbHOM, Pa3MOJIBLHOM).

Kpyanvie necomarepuanbl B 3aBUCUMOCTH OT JUaMETpa CTBOJIA B BEpXHEM OTpyOe
NOJIPa3JIESI0OTCS Ha TPU COpTa:

- MEJIKME —TOJIIIHUHOMN OT 6 10 13 MM ¢ rpagamuei 1 cm;
- CpellHHhEe — TONIIHUHON OT 14 110 24 cM ¢ rpaganuen 2 cM;
- KpyHHbIE€ — TOJNIIUHON OT 26 cM ¢ rpaganuen 2 cum.

Kpyrnbeie necomatepuansl, mpeaHazHadYeHHbIC JUISI BBIPAOOTKH MUJIOMATEPHATIOB U
3aroTOBOK OOIIEro Ha3HA4YEeHUSs, TOJLKHBI UMETh TONIIUHY HE MeHee 14 cMm, mnHy ot 3 110
6,5 M ¢ rpaganuen 0,25 m.

Ilunenvie necomamepuanst 1o GopMe M pazMepam MONEPEUHOTO CEUEHUs MOapa3e-
JISIFOTCSL HA JJOCKU, OpYCKHU, OpyChsi, 00aroi (ropObLUILHBIN U JOIIATHIN) U IITAJIBI.

K nockam oTHOCSTCS mujioMaTepuaibl, MHUPUHA KOTOPBIX BIBOE MPEBBIIIACT HUX
TOJIIIMHY, KOTOpasi AoJKHA ObITh HEe Oosiee 100 MM; y OpyCheB MIMPUHA U TOJIIMHA TIpe-
Boiaer 100 MM; y OpyCKOB IMPUHA MEHbBIIIE TBOMHOMN TOJIIMHBIL.

[TuneHnHbie MaTepualnbl ObIBAIOT OOpPE3HbIE U HeoOpe3Hble. HoMuHanpHas 1iMHa mu-
JloMaTepuasioB Jisl BHYTPEHHETO phIHKA U skcnopTa ot 1,0 1o 6,5 M ¢ rpaganueit 0,25 M.
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Jlocku OBIBAIOT CTPOTAHHBIE, IIITYHTOBBIE U (pasibiieBbie. Dpe3epoBaHHbIE :  TUIMHTYCHI,
NOPYYHH, HATTMYHUKU.

Ilapxem ObIBaeT OOBIKHOBEHHBIM (TIJIAHOYHBIM) M IIMTOBOM. M3roraBnmBaercs u3
TBEPABIX TIOPOJ — Ay0a, OyKa, ACeHs U Jp.

1lJumoeoti napkem MMeEeT OCHOBaAaHUE MMEET U3 JIOCOK WU OpYyCheB, HA KOTOPHIC
HAKJICEHBI TUIAHKH.

Cmonspnsle uzoenus — OKOHHbIE W JBEpHbIE OJIOKM ¢ BMOHTHPOBAaHHBIMU B HHX
OKOHHBIMH TI€PEIICTaMH U IBEPHBIMU TTOJIOTHAMH.

@anepa nipeActaBisieT coOON JUCTOBOW MaTepuall, CKIEEHHBIM U3 Tpex U Ooiiee
CJIOEB JIYIIEHOro HInoHa. Hapy kHble ClIoM HINMOHA HA3bIBAIOT «pyOallkaMu», a BHYTPEH-
HUEe — «cepenuHkammy. OObIYHO (aHepy CKIEHBAIOT U3 JUCTOB ILIIOHA, PACIIOIOXKEHHBIX
TaK, 9TOOBI BOJIOKHA CMEKHBIX JIMCTOB IIMOHA ObUTH B3aUMHO TEPIIECHANKYIISPHBIL.

Jlywenvlti winox NMOMy4yaroT Ha JYIIUIBHBIX CTAaHKAX M3 KOPOTKHUX (10 2 M) OpeBeH,
IPOIAPEHHBIX WM BBIIEPKAHHBIX B ropsiueil Bojge. C moBepxHOCTH OpeBHA, Bpalllarollie-
rocsi BOKpYT MPOAOJIBHON OCH, CHUMAETCs TOHKas HENpepbIBHAs CTpyxkKa. DaHepy u3ro-
TOBJISIIOT U3 Oepesbl, Oyka, OJIbXH, KIICHA, SICeHs, Ay0a, COCHBI, €JIH, KeJpa, JIUCTBECHHUIIHI.
[TakeTs! mmoHa, HaOpaHHBIC U3 MPOMA3aHHBIX KJIEEM JIMCTOB, MOCTYMAOT B THApPABINYE-
CKUH Tpecc, IIUThl KOTOporo oborpeBarorcs napoM. OTBepKACHHE MOJUMEPHOIO KJes
npoucxoaut npu temnepatype 120-160 °C u ynensaHom nasnenuu 1,4-2,0 MIla B Teuenue
20-30 muH.

B 3aBucumMocCTH OT BUIa TPUMEHSEMOTO KJesl pa3inyaioT GaHepy noGbluleHHOU 0-
oocmotikocmu (Mapka @CD Ha deHondopManbreIuaIHOM Kiiee), cpedHell 8000CMOUKO-
cmu (Mapku OK u ®BA cooTBeTcTBEHHO Ha KapOaMUJHOM M albOyMHH-Ka3eMHOBOM
KJIee) U oepanuuennotl ooocmotikocmu (Mmapku ®Ob Ha Ka3enHOBOM KJiee).

ITo Bumy 00paGOTKM JHUIIEBOM MOBEPXHOCTH (aHepa OBIBACT HeuliughosaHHOU U
wAuho8aHHOU.

[To unciy cnoeB 1IMOHa pa3nuyaroT GaHePy MPEeXCOUHYIO, NAMUCTOUHYIO U MHO2O-
caounyio. TommmuHa daneps! ot 1,5 1o 18 MM, pazMeps! imcta g0 2400%1525 mm.

baxenuzuposannyro danepy momydaroT u3 Oepe30BOrO IIMOHA, MPOIMUTAHHOTO U
ckJeeHHOTO (eHondopMansreuaHpIMu KiesiMu. OHa BOJOCTOMKA, aTMOC(epOoCTOiKa U
MMEET NMPOYHOCTH Ha pacTskeHne 60-80 MIIa.

@Danepubie TUTHI NPEACTABISAIOT COOOM MHOTOCIOMHBIE U3/IETUS U3 LIINOHA, CKIIe-
€HHBIE MOJIUMEPHBIMU KiIesIMH; X TosuHa 8-30 MM u 35-78 mm.

pesecnocmpyorceunvie naumuot ([{CII) U3roTOBISIOT ITyTEM FOPSIYETO MPECCOBAHUS
CHEIUaIbHO MPUTOTOBJIEHHBIX JIPEBECHBIX CTPYKEK C TEPMOPEAKTHUBHBIMU >KUJIKUMU TO-
auMepamMu. BHYTpeHHHI CJIONW TPEXCIONWHBIX IJIUT COCTOUT U3 OTHOCHUTEIBHO TOJICTBHIX
CTPY’KEK (ToNIMHA A0 1 MM), HApy’>KHbIE€ CJIOM BBIMOJIHSAIOTCA U3 TOHKUX CTPYXKEK (TOJI-
muHOi 11 0,2 MM). B kauecTBe NEKOpPATHUBHON OTIEIKH MPUMEHSIOT MOJIUMEPHBIE ILIe-
HOYHBIE MaTepHuaybl, Oymary, MpPOIMUTAHHYI0 CMOJIAaMU WM TOKPBHIBAIOT BOJOCTOMKHMU
dbenonbHBIMU WK ATTOKCHIHBIMU JTakamu. JICII BeImycKaroTcs ¢ pa3inudHON TUIOTHOCTHIO
(r/cM®): ouens Beicokoit 0,81-1,0; Beicokoit 0,66-0,8; cpenneii 0,51-0,65, manoii 0,36-0,5
u oueHb Manou 0,35. I1nuTel BEICOKON IJIOTHOCTH MPUMEHSIOT KAK KOHCTPYKLUMOHHBIN U
OTJIEJIOUHBIN MaTepuasna, a MaJol MIIOTHOCTH — KaK TEIUIO- M 3BYKOM3OJISILIMOHHBINA MaTe-
puan.

pesecnosonoxnucmole naumsi (/{BII) U3roTOBISIOT MTyTEM TOPSIYEro MPECCOBAHUS
BOJIOKHUCTOW MaccChl, COCTOSIIIEH U3 IPEBECHBIX BOJIOKOH, BOJIbI, HAIIOJHUTENEH, OJIUME-
pa U CHelUUaIbHBIX JA00aBOK (aHTUCENTHUKOB, aHTUMUPEHOB, THAPOGOOU3UPYIOIMIUX Be-
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miectB). @opmytor [IBII Ha rugpaBIuyecKuX MHOTOSTaKHBIX IpEccax MpU TeMIepaType
150-165 °C nox nasnenuem 1-5 MIla (B 3aBUCHMOCTH OT TPeOYEMOM MIIOTHOCTH TLITUT).

Brinyckaror JBII msatu BUIOB: céepx meéepovie TIOTHOCTBIO Oonmee 950 kr/m® ¢
npenenoM npovyHocty npu u3rude 6onee 50 Mlla; meepovie ¢ mioTHOCTHIO G0Jee 850
KI/M° ¢ IIPOYHOCTHIO npH u3rube 10 40 MIla; norymeepovie mnotHocThIO 10 400 kr/M3 1
npoyHOCThIO Tipu m3rube no 15 Mlla; uzonayuonno-omoenounvie motHoctoio 250-350
kr/M3 1 mpounocTeio 10 2 MIla; usonayuonHbie IOTHOCTBIO 10 250 Kr/M® ¥ IPOYHOCTHIO
1o 1,2 MITa.

[Inmutel umerot guny 1200-3600 mm, mupuny 1000-1800 MM, TomuuHy 3-8 MM
(TBepabie) U §8-24 MM (U30JISIITUOHHBIE).

TBepaple TIMTHI IPUMEHSIOT I YCTPONCTBA MEPETOPOJIOK, MOIIIMBKA ITOTOJIKOB,
HACTHJIKH TOJIOB, H3TOTOBJICHUS ABEPHBIX MOJIOTCH U BCTPOSHHOM MEOEIH.

WX oTaensiBalOT CUHTETUYECKOM TJICHKOW C MPOKJIAJAKON TEKCTypHOM OyMaru moj
[BET TEKCTYpYy APEBECHHBI LIEHHBIX MOPOJ WJIM TMOKPHIBAIOT MOJMBUHWIALIETATHBIMU
KpacKamH.

N3onsinoHHbIe TUIMTH TPUMEHSIOT KaK TEIUIO- U 3BYKOU3OJISIIMOHHBINA MaTe-

puan.
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