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[NPUMEHEHME 30J1 YHOCA H 30JIOLIVIAKOBBIX CMECEH
[P CTPOUTEJNDBCTBE ABTOMOBUWJIbHbIX JOPOT'.

E.HA. [Iymuaun, B.C. I[eemxos. O630pHast HHPoOpMaLIHA OTeYeCTBEH -
HOTO ¥ 3apyOeXHOro OnbiTa NPUMEHEHHS OTXOHOB OT CXXUIaHHS TBEP-
noro toruea Ha TOC, — Colosgopuun. M., 2003

OcBgelueHbl BOIIPOCH HNPpUMEHEHMS 30J1 U 30JI0LUIAKOBBIX MaTe-
PHAJIOB IIPpH CTPOMTENIBCTBE 3EMJIAHOIO IOJOTHA M CAOEB JOPOXHBIX
OLHCXM; MPH YKPEIUICHUH I'PYHTOB PA3IHYHOIO COCTaBa KaK B BHJAE ca-
MOCTOSAITEJIBHOTO BAXKYILET0O MaTepuaia, TaKk U B Ka4YeCTBE KOMITOHEH -
Ta KOMIUIEKCHOI'O BSLXVILErO.

PaccMmoTrpeHBl KitaccuHKALIMOHHBIE XapaKTepMCTHKH OTXOIOB
CT CXHUraHUS TBEPAOIO TOIUIMBA, (IPUBOAUMBIE B JTUTEPATYPHBIX UC-
TOYHHUKAX 10 UX KUCITOJIB30OBAHHKIO B JOPOXHOM CTPOUTEJILCTBE.

J1aHb! pe3yabpTaThl HCCAEZOBAHUS CBOMCTB 30JIO0LLIAKOBBIX OTXO-
OB OT CXUIAaHHUA YIJIeH pa3zIMYHBIX MECTOPOXIACHHUH PoccuM npume-
HUTENBHO K YCIOBHAM JOPOXKHOIO CTPOUTEIBCTBA.

NanoxeH oreyecTBeHHBIH U 3apyOeXHBI OMbIT CTPOUTENbLCTBA
3EMJISTHOIO MOJIOTHA U CJIOEB JNOPOXHBIX OOCXK/A C NPUMEHEHUEM 301
CYXOro YJIABJIMBAHHUA U OTBAJIbHBIX CMECEH TUAPOYIAIICHUA.

[lepeuncnenst JelcTBylolLIME HOPMATUBHBIE TpeOOBAHUA K
TAKMM OTXOJaAM.
Tatn. 11

© TocymapcrBeHHBIH HOPOXHbBINA HAYYHO-HUCCAEAOBATENBCKMM
UHCTUTYT, PI'YII «Corospopuun», 2003
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NMPEAHUCAOBHE

Poccuu oxojio 70% Bceit 3JIeKTPO3HEPIUM BhIpabaThIBaeTcs IpH
CXXHTaHUM TBEPHOro TOIUIMBa — yIJIeH, cilaHleB, Topda, B pesy-
JpTaTe yero obpasyercda okoao 50 MJIH. TOHH B rojJi OTBAJIOB 30/J01LIa-
koBbIX cMeceil. K konuy 2001 r. B orBajiax TOC HaxooUJIOCh CBBILIE
1,2 MuIpAO. TOHH TAKHX OTXOHOB, & YPOBEHbBb MX YTUIIU3ALA COCTABJIACT
TonbKo okono 10%. TlosroMy UCIONB30BAHUE OTXOUNOB OT CXUIAHUA
TBEPHOI'0 TOIUIMBA — 3TO HE CTOJBLKO BONPOC 3KOHOMHMM MAaTCpHAJIb-
HBIX PEcypcoB, CKOJBKO IIpoOJjieMa BO3pAcTAIOUIEro 3arpsA3HEHUA
OKpYXalowen cpelsl U , CIef0oBaTeJbHO, 340POBbA HALIMH.

B HacToslee BpeMsi BO MHOI'MX CTpaHax, B TOM 4yuciie B Poc-
CUY, HAKOIUIEH HOCTATOYHO 60JIHIUION ONBIT NPUMEHEHHUS 30JIOHI-
JIAKOBBIX MATEPHAIOB BO MHOTHX OTpacsiX HAPOJHOTO XO3SHCTBA.

O630p OTEYeCTBEHHOro ¥ 3apyOeXHOro OIbiTa UCINOJb30BaAHHUS
301 K 30JIOLUIAKOBBIX MaTEpPHAIIOB OCBEILaeT BOMNPOCHI UX IIPHMEHE-
HUS IIPU CTPOMTEIbCTBE 3EMJISSHOTO IIOJIOTHA M CJIOEB JOPOXHBIX
ofexxa. Tax 30JbI CYXOro YJaBJIMBaHHUS U 30JIOLUIAKOBBIE MAaTEPUAIIB]
MOXHO HCITOJNIL30BaTh IIPU YKPEIIEHUU TPYHTOB Pa3NIMYHOIO COCTaBA
KaK B BUJle CAMOCTOSATEIHLHOrO BAXYILEro MaTeépruaia, Tak U B COCTABE
KOMIDUIEKCHOTO BAXYIUEro (B COYETAHUM C OPraHN4Ye€CKUMHU U HEOopra-
HUYECKUMHU BSIXYIUMMU, cMoyiiamu). HaxoIuieH OIBIT NMPUMEHEHUS
3THUX MaTepUaIoB B acdanbTo- U LEMEHTOOETOHAX.

PaccMoOTpeHB! KjlaccupUKALMOHHbBIE XapaKTEPUCTUKM OTXO-
HOB OT CXXUTAHUMI TBEPIOTO TOIUIKBA, NPUBOAUMBIC B IUTEPATYP-
HBIX UCTOYHMKAX ITO UX UCIIOJB30BAHKIO B JOPOXHOM CTPOUTEIb-
CTBE.

JTaHBI pe3yIbTaThl UCCAETOBAHUS CBOMCTB 30JIOLUIAKOBBIX OTXO-
OB OT CXXUTAHHUA yryieil pasIMYHbBIX MecTopoxaeHui Poccuu npume-
HUTENBbHO K YCIOBHAM JOPOXHOTO CTPOHUTENBCTBA.

WU3soxeH oTeyecTBEHHBIH U 3apyO€XHBIH ONBIT CTPOUTEJIb-
CTBA 3€MJISIHOI'O IOJIOTHA U CHOEB JOPOXHBIX ONEX C NPUMEHE-
HHUEM 30J1 CYXOTO YJAaBJIMBAHUS U OTBANbHBIX CMECEH TMAPOYIA-

JCHUA.




IlepeduncieHsl geiicTBYIOLIKE HOPMATUBHBIE TPEOOBAHUS K 3TUM
OTXOaM.

Hacmoawaa paboma cocmaeasena E.H. Ilymuasunoim u B.C.
I{eemxosvim.

B cbope MarepyasioB MO NMPUMEHEHMIO 30J1 1 LJIAKOB B JOPOX-
HOM CTPOMTENLCTBE OOJIBILIYIO NMOMOIUb OKA3aJH paboTHUKMU OTaesa
HAYYHO-TEXHHUYECKOW HHGPOPMALIMK U MEXIYHAPOAHOI'0 COTPYAHHYE-
ctBa Col0300pHMH, 32 KOTOPYIO aBTOPhI BRIPAXaIOT UM 6/1aroflapHOCTD
U UCKPEHHIOIO [IPU3HATEJIBHOCTD ,)

FeHepanbHBIN IMPEKTOP o LCLEACERYY | IOmawes
OI'YI «Cor3nopHum



1. OBIIME NOAOXEHMHASA

I'IOTpe6JIeHMe MaTEPHAIbHBIX PECYPCOB TMPU CTPOUTEIBCTBE ABTO-
MOOUWJIbHBIX JOPOI Ype3BhlyaiiHO BeJInKo. Ha Bo3emeHue 1 xm
ABTOMOOHABHON IOPOTH B 3aBHCUMOCTH OT €€ KATErOpMM U MECTHBIX
YCJIOBUM TpedyeTces:
< IJIS COOPYXKEHHS 3eMJISTHOTO MojioTHa — 6-60 TBIC. M- rpyHTA,
< 1S CO3JIaHUS APEHUPYIOLINX U MOPO303alLIMTHEIX cjioeB — 1,6-6
TBIC. M- TIecKa;
< IJIS1 CTPOUTENDBCTBA AOPOXHOIrO ocHoBaHusi — 0.8-5.4 Teic. M°
lLEOHS WIN IPYHTA, YKPEIJIEHHOTO BSIXXYUIMMU MaTepUaiaMy;
< ISl CTPOUTENBCTBA JOPOXHBIX NOKphITUH — 1,1-4,7 ThiCc. T ac-
danbrodberoHa (4To TpebyeT 35-235T 6utryma) uau 1,2-4,8 Thic.
M> uemeHTobeToHa (480-1700 T weMeHTa).
YMEHBIEHUE NOTPEOHOCTU B AOPOXKHO-CTPOUTEbHBIX MATEPHA -
J1aX ¥ NOBbILIEHUE 3DPEKTUBHOCTH UX UCTIONB3OBAHMS OCTAETCS BaX-
Herued npobineMoit. MHOroseTHUE HayuyHbIE UCCIEIOBAHUS U TIPAK-
THKa JOPOXHOI'O CTPOUTENBLCTBA MOKA3aNK, 4YTO OAHUM U3 NYTEH ee
pELUEHUS SBASETCS NpUMEHEHUE MOPUHHBIX Decypco8 — OMX00068 npo-
MBIUAEHHOCMU, KOTOPbIE MOXHO KCII0/Jb30BATh UJIY B KAYECTBE HENO-
CPCACTBEHHO NOPOXHO-CTPOUTENBHOI'O Marepraa UIHU Kax UCXOMHBIN
NPOAYKT JUIS €ro IojydyeHus.
K TtakvM oTxomaM OTHOCSATCS 30JIbI H HUIAKH — NPOLYKTHI COKMIa-
HHS Ha TenmloBbiX dNekrpocTaHuusax (TDC) Teepaore ronnupa: yris,
TOpda, CIAHLIEB U IPYTUX rOPrOYUX MaTepuanos. ClenyeT pasjiMyarh:

€) 051y yHoca cyxoro ynaBiIMBaHMS, KOLAA 30ja, MOCTYNAIOLIAsa C
INEKTPOPUIBLTPOB U U3 UUKIOHOB TOC B 30510COOPHUKHU, HA-
MPaBASETCS CIIENUANbHBIM ITHEBMOTPAHCIIOPTOM B CUJIOCHBIE

CKJIaabl JUOO HENOCPEACTBEHHO B TPAHCHOPTHHBIE CPEJICTBA MO-
TpeOUTENEN;

30JI0ILIAKOBYI0 CMECh FUIAPOYOANIEHUS, KOrda INPU OYUCTKE 30-
JIOCOOPHHUKOB C IMOMOLLBIO BOABI 30J1a U 1J1aK B BUIE 30JIONYJIb-
bl YIATIETCS B OTBANBI.

B Poccuu 3onbl ¥ 3onouutakoBble cMecy obpasyrorcst Ha 200
TOC(TOL, I'PBC), u Tonbko npubAU3UTENLHO Ha 20 U3 HUX UMEIOT-
CSl YCTAHOBKY JJIA CYXOI'0 yjaBaMBaHMs 30Jibl. O0BpeM 30JOLITAKOBBIX
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OTXOHOB ITOCJIe CKUTMAHUS YIJIEH, cjlaHLeB U Topda, 1o JaHHBIM Bce-
POCCHHCKOIO TEIUIOTEXHUYECKOro HaydHO-HCCIENOBATEIbCKOIO HH-
ctutyTta (BTH), cocrapisier 40-50 mutH. T B roa. B orBanax aHepro-
cucreM Poccuu x xoHuy 2001 r. Haxomwiioch okono 1,2 Miapa. T 30-
JIOUUIAKOBBIX MaTepyanos (tads. 1).

Tabauya 1
CpogHad Tabnuna o6pa3zoBaHUA U HAKOIUICHUS 30JI0LUIAKOBBIX

OTXOHOB B 3HeprocucreMax Poccuu
o cocrossHUK Ha 31 nexadbpa 2001 r. (manBrle BTH)

Obpasosaxo 3UIO | Hakonnero 3WO « -]
8 2001 rogy, Teic. T | 31.12.01., ThiC. T
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IIpodonxcenue maba. 1
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Oxoxyanue maba.
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YpOBeHb YTWIM3ALMM 3TUX OTX0H0B B POCCUM COCTABIAET OKOJIO
10%; B psime pa3BHUTHIX cTpadH — okoio 50%, Bo ®paniumu u 8B I'epma-
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HUH — 70%, a B PuHngHouu — okoso 90% ux Texyiuero Boixoga. Tam
MPHUMEHAIOTCA B OCHOBHOM CYXH€ 30JIbi, M TPOBOJUTCS rOCYHAPCTBEH -
Has MOJUTHKA, CTUMYNHDPYIOLLAd UX Ucroab3oBaHue. Tak, B ITonplue
PE3KO MOBBILHIEHA LIEHA Ha 3EMJIIO MO 30J100TBajbl, no3toMy TI1I fo-
[UIAYHUBAIOT NMOTPEOUTENAM C LEJbIO CHU3UTL COOCTBEHHBIE 3aTPATh! HA
X ckiapupoBaHue. B KuTae 30Abl HOCTABASIOTCS MOTpeOUTENSIM
OecniatHo, a B bonrapuu cama 3ona 6ecninatHa. B Benuko6Gpuranuu
HEHCTBYIOT NATh PErMOHAIBHBIX LIEHTPOB 1o COBITY 301 [1].

OtBasibl TOCB Poccuu 3aHMMAIOT 3HAYUTEIbHbIE TEPPUTOPUU
(oxoiio 200 teic. ra), ABASIOTCS UCTOYHUKOM 3arpsA3HEHMS BO3AYIL -
HOI'0 ¥ BOOHOTIO 0acCerHOB U YBEJIMUMBAIOT MUHEPATTHU3ALUMIO IPYH-
TOBLIX BOI. B psine pernoHOB 3TU OTBAIBI 3HAYUTENHHO OCHOXHHUIHU
3KOJIOTHYECKYI obcTtanoBKY. Eciau yyecth, uto okxono 70% Bceix
3JIEKTPO3HEPTUHU B CTpaHE BblpabaThIBAETCA IPU CXXMUTAHUU TBEPIO-
rO0 TOIMJIUBA, TO POCT 30JIOUJIAKOBBIX OTXOH0B OYOET NPOAOIXKATHCS
U, CIEeNOBaTE/IbHO, BO3PAaCTeT UX OTPHUUATEIABHOE BO3ACHUCTBUE HA
3KONA0rM10. Takum obpaszoM, YTHUIM3ALUSA 30JIOLJIAKOBBIX OTXOLOB
CTAHOBHUTCSE VXK€ HE CTOJIBKO BOINPOCOM 3KOHOMMH MAaTepUalbHBIX
PECYPCOB, CKONBKO I1pobnemoit 6€30MacCHOCTH HAaCeNeHUs] CTPaHBbL.

HayyHple UCCaeNoBaHUS U NPAKTHKA JOPOXHOIO CTPOUTENLCTBA
MOKA3aJIH, YTO 30JIbl M HUIAKU OT CKHUTAHUS TBEPABIX BMJIOB TOILIMBA
NMPEACTABASIOT CODOM MaTepuaNibl, NMPUTOAHbIC JUIA NMPUMEHEHUS BO
MHOTHX OTpAC/IsIX HApOJHOro xo3sicrna [42]:

< B CEJIbCKOM XO3SIMCTBE — KaK ynobpeHue;

< B METAJIYPIrHM — KaK LIXXTA JUIS NOJYYEHUSA ANIOMHHHUA U KOH-
LHEeHTpAT g NMOJYYEHUS Xenesa;

< B CTPOUTEIBHOU UHAYCTPUHU 30JIOLLLJIAKOBBIE CMECH U 30JIbl CYXO-
rO yJIaBJIMBAHUS — KaK CbhIpbe U1 UEMEHTOB U OE€CKIMHKEPHBIX

BSIKYILMX, OETOHOB (TAXENbIX, JErKUX, SIMEHCTbIX), MOPUCTHIX

3aMOJIHUTENIEN, CUJIUKATHBIX, KEpaMHYECKUX, TEMTOUIOJISILIU-

OHHBIX ¥ APYTrUX MaTepUaIoB.
B odopoxcnom cmpoumeascmee 30761 U 30JOUIIAKOBBIE CMECH

UCITONB3YIOTCA NPH COOPYXEHHH 3EMIAHOrO [10J0THA, LIS YCTPOUCT-
Ba YKperuieHHbIX OCHOBAHHH, B KAYECTBE 3aAMOJHUTEIA U MUHEPASIb-

HOro nopoumika B acdanbroberoHax. 30Abl CYXOro ynaBJIMBaHUS
MOXHO IIPUMEHSATH B KAUECTBE CAMOCTOSTEIbHOIO BSXYLIEro, a Tak-



K€ KaK aKTUBHYIO J00aBKY K HEOPraHUYECKUM U OPraHMYECKHUM BSI-
XYUWHWM BellleCTBaM.

HInpokuit pazMax pabGoTH MO HUCIONB3OBAHUIO 30JCLLUTAKOBHIX
MaTepPUaJIOB B JOPOXHOM CTPOUTEILCTBE Poccuu npuHsym B 70-x ro-
nax. CBsI3aHO 3TO ObUIO ¢ NPABUTEIBCTBEHHBIMUA I1OCTAHOBIEHHUSIMY
MO YVTWIN3ALUU TOIUIUBHEIX oTxonoB THOC.

B 1976 r. MmuHucTepcTBO TPAHCIOPTHOIO CTPOMUTEIBCTBA
CCCP yreepauao «lTexHyyecKude YCIAOBUA IO UCITOJB30OBAHUIO 30

YHOC2 U 30JIOUIJIAKOBLIX CMECEH OT CXMUTAHHUS PasIMYHBbIX BUIOB
TBEPAOIO TOINIUBA AJISI COOPYXEHHA 3eMIISIHOTI'O MOJIOTHA U YCTPO -
CTBA JOPOXHBIX OCHOBAHMUHU M IIOKPBHITHH aBTOMOOMJIBHBIX AOPOI»
BCH 184-75, B KOTOpBiX YCTAHORBJIEHH! TPEOOBAHUS K IPUMEHEHHIO
30J1 ¥ 30JIOLUIAKOBBIX MATEPHAIOB B JOPOXHOM CTPOHUTEIBLCTBE.

B 80-xromax HayyHO-HCCHEAOBATEAbCKME PADOTHI U ITpaKTHYE-
CKOE UCITOJIL30BAHUE 3TUX MATEPHAIOB OBUIM 3HAYUTEIBPHO aKTUBU-
3UPOBAHbBI. DTO OBUIO CBA3AHO C CO3AAHUEM U PAZBUTHEM CETH ABTO-
MOOMIIBHBIX Jopor B 3anagHou Cubupu, HeuyepHoszeMHOH 30HE, rae
pecypchl TPAIMLHOHHBIX JOPOXHO~CTPOUTEIBHBIX MATEPHAJIOB (BBI-
COKOIIPOYHOroO 1eOHs1, neckKa, LUeMEeHTa) OrpaHU4YeHBbI.

B 1976—1990 rr. ObLt pa3paboraH pall HOpMATHUBHBIX NOKY-
MEHTOB, PAa3BHMBAIOUIMX BO3MOXHOCTH HCIONAB30BAHHUA 301 U 30-
JIOLIJIAKOBBIX cMecell B JOPOXHOM CTpPOMTeNbcTBE. WX nepedeHb
NPUBEJIEH B pasi. 3.

CTpoUTEILCTBO ABTOMOOMIIBHEBIX IOPOr ¢ NPUMEHEHMEM 30J1 U
30JIOLJIAKOBBIX MATEPUATIOB OCYLIECTBIISVIOCH B PA3JIMYHBIX PErHOHAaX
Poccumn, ocobeHHO B paifioHaX, MCIBITHIBAXOLUIKX JEDULIUT TPALHLIM-
OHHBIX AOPOXHO-CTPOUTEJbHBIX Marepuanos (iedOHsA, recka, Le-
meHnrta). Ilpu crpoutenberse aBTOMOOWILHBIX Jopor Mocksa—Cep-
nyxoB, Mocksa—Pura, Mockpa—Kamupa ¢ npuMeHeHUEM 30J1 U 30-
JIOLUJIAKOBBIX cMecel moctpoeHo okoso 300 kM gopor. Ha aBTomo-
ounbHOM gopore Asiraii—Ky36acc Ha OTCHINKE CIIOEB 3EMJISHOIO MO-
JIOTHa MCHOJB30BaHO 65 ThIC. M’ 30JIOLIJIAKOBBLIX MATEPUAIOB. AJl-
taifasronop B 1999—2002 rr. npuMeHsIJ 30jbl YHOCA bapHayJIbCKOH
TS B KOHCTPYKTUBHBIX CJIOSIX JOPOXHBIX 01X Ha AaBTOMOOUIbHBIX
noporax III—1IV xareropun.
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2. CBOUCTBA 30A U LINAAKOB T3C

2. 1. Xumuneckue u Qpuzuneckue xapaKkmepucmuxky 304 U WaAaKos

30J1a — HecropamwuUil ocTatox ¢ 3epHaMu Menpue 0,16 MM, 00-
PA3YIOLMUCA U3 MUHEpANBHBIX NMpUMECEH TONNHUBA INPH TTOJHOM €ro
CTOPAHUU U OCAXACHHBIA M3 JBIMOBBIX Fa3CB 30JI0YJIABINBAIOILUMU
yeTpolicTBaMU. B 3asucumocmiu om euda monaugd 3012 nNoapasienger-
Csl Ha aHTPALMTOBYI0, KAMEHHOVYIOJBHYIO, OYpOYroJbHYIO, CHaHIIe-
BYIO, TopdsaHyo ¥ ap. CoaepXaHue 30Jbl MIpY CropaHuM TOILIMBA
PA3NIMYHO. B KAMEHHKIX U OypeiX yrisax — oT | no 45%, B roproyux
ciaHiax — oT 50 no 80%, B ToriuBHoM Topde — oT 2 10 30%. Lo cno-
coby yoaserus PA3NIMYAIOT: 307y cyXoro otbopa (3014a yHoca) i MOKPOTO
(30n1a eudpoydanenusa). 30jia YHOCA TIOJYYACTCSl B PE3YIILTATE OYMCTKU
IBIMOBBIX TA30B 30JIOVJIOBUTENSIMU U MPEACTABISET COOOH TOHKOAMUC-
IEPCHBIN MATEPUAT C OYEHb MEAKUMMU YACTHIIAMHU, YTO MO3BOJISIET UC-
I10JIB30BATh €€ 03 NOMOJHUTEABHOIO MOMOJIA. 30J1a MOKpPOoro otdbopa
obpasyeTcs IpU VIAJEHUM €€ ¢ ITOMOILBIC BOABI B BUAE NMYJIBIIBI ITO 30-
JIONIPOBOJIAM.

TonauBHEIM IIAK — 3TO MaTrepualy, CKarUIMBaIKOWMNICT B HUX-
Herl YaCTU TONOYHOrO MPOCTPAHCTBA TEIJIOBBIX arperaroB U yuause-
MBIM B XXMIKOM WIH CrieKuleMcss cCOCTOSSHUM. Ilpu coBMecTHOM yaasre-
HUU 30JIbI ¥ 11JIAKA TUAPOTPAHCIIOPTOM HA TEIUIOBBIX 3JIEKTPOCTAHU M ~
X 00pa3yeTcs 30JIOIUIAKOBAS CMECH.

XUMMUYECKUI M MUHEpaTbHO-(A30BBII COCTAaBbI, CTPOEHUE U
cBOMCTBa 30JiouuiakosbiXx MarepuanoB (31LIM) 3aBucat or cocrtaBa
MUHEPAILbHON YACTH TOIJIUMBA, €ro TEIUIOTBOPHOM CIIOCOOHOCTU, pe-

XUMa CXKUTaHUs, criocoda X VIABNTUBAHMA U VAAJIEHUS, MecTa OTOOo-
pa 13 OTBAJIOB.

[1pu Bricokux Temneparypax (1200—1600°C) cxuraHusi TOIUIUBa
MUHEpaJIbHbIE TIPUMECH TIPETEPIIEBAIOT U3MEHEHUS, B HUX MPOTEKAIOT
CJIOXXHBIE (DPUNKO-XUMHYECKUE IIPOLECCHI: BBIIEASAETCA XUMHYECKH
CBSI3aHHAs BOJA CHJIMKATOB U AJIIOMOCUIMKATOR; pasjiaralorcs xapbo-
HaThl; UOYT peakly B TBENAON dase; NMPOUCXOIAT TUIABJIEHUE, KPUC-
TAJUTU3AL U, CUJIMKATOOOPA30BaHHE, CTEKIO0OpaA3oBaHUe U op. [los-

TOMY 301bl ¥ nutaku 1311 nMerT CIOXHBI XUMUYECKHMI U MHHepa-
JTOTHYECKUH COCTaBHI.
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Tabauua 2
XUMHYeCcKHH cocTtas 304 THC

Concpxaﬁnc okucsos, % (B nepecueTe Ha cyxoe chc:cmo) Ph
Buna TOMJURA, TBC, TBI_L 'PHC T - - BOMTHOM Y. noBepx., sz/r
Fe,0, CaO MgO Na,O l- KgO TiO, SO, BLITAX~KH
[opwoune chanusi JloBosxba, |
Cuizpanickas TPIC J 2,1-3,5 | 23,9-27,4 | 3,8-6,7 | , 3,2-S£ 3,7—3,9 B ‘ -I_E._O:noo
bypstii yrons, Aurperckast TPSC
AHrpeHcKoro yroabHoro baccefina 3,3 190_11 11,9-23 5 | 4,1-5,8 ] 11-2,0 ) 4,5-3.0 1600-3000
To xe, Upkyrckas (bpartckasn) T :
TO1l-6 Kancko-AuynHckoro 28,2-44 4 10,5-27,5 t 5,1-14,0 5,4-13,5 | 22,8-38,2 4,2-8,1 1800-2500
yronbHoro 6acceitna, Upma- 31,6-55,2 10,3-36,0 | 3,9-23,0 | 6,4-13,0 | 21,2-32,4 3,8-7,2 1690-2950
boponnHcku#t paipes — o RN I .
o e, Bosocuoupckas 1913 1 942.270 | 205-283 | 67-7,5 | 13,8207 | 38,0-44,1 | 4,158 002500
. Y 23,2-41,7 | 16,7-329 | 6,4-13,0 { 10,3-19,9 | 24,2-44,6 | 4,5-5,2 "
bacceitna, Hasaposckuft paspes | ~ | i | - |
FPoC Srutacrysckors yrommoro | 526 | M2 | w1 L S1) 252 | 094
. { 43,2-65,0 [ 25,5-54,4 } 21,3-29,0 | 4,2-254 | 0,4-12,7 0,8-3,5

BacceiiHa B | _ , d !
To xe, Hynbmancko TPIC, 49,3-34 4 l 18,9-20,8 | 17,5-18,8  1,4-2,0 1,5-2,2 0,7-1,0 8,2 2400-2800
HepIOHrHHCKOE MECTOpOXACHHE | . y | | 4 R
bypuiii yrons, Hoporobyxckas J
T3 tloaMocKoBHOIC YroAbBHOO 49 82 { 458 335 12,3 3,09 0,48
HaccefiHa ) | ) | |
To xe, Psaanckasa [PIC [loamMoc 49,41 45,7 39,9 5.8 3,84 0,73 0,98
KOBHOTO YTONBHOTO GacCeHHa 46,3:49,7 | 40,8-51,8 | 31,8366 | 9,0-152 | 2640 | o03.1a | %2 | 9799 | 6712 ! 02-12 | <19 0.1-1,0 | 1700-4500
To xe, KpacHokamenckas TI11 55,52 24,6 19,8 4,8 11,28 3,38 0,63 |

| XapaHOPCKOTO MeCTOPOXKAECHUS | | — I ! * , *
AHTpauMTOBBIK yronn, Hosouep- [
kacckas 'P3C JoHeuxoro yrosb- 42.51-46 4 | 29.7-320 { 19,9-21,7 | 9,8-10,3 3,15-3.4 1,9-2,11 0,5-1,1 3,7-4.0 9.2 1400-1500
Horo baccefiHa ] . _ . *
TOLU r. bopos-Jon Bonrap_uﬂ 50-58 23,8-32,3 15-22 1 8,8-10,3 l 2,2-30 | 1,7-2,2 - | 2,6-34
TOL bonrapus [ 35~ 59 30,8-39 4 25-29 | 5,8-104 1,5-3,7 1,3-3,0 - - 1,2-2.3
T3 r. Typos, onsiua 51,01 38,3 337 | 46 1,68 0,5 0,39 1,66
TOU r. Cranesa-Bond, Ilonabina | 51,57 [ 25,2 19.6 ! 5,6 404 | 05 0,34 | 1,8 ~
T3 Anonuu 53-63 | 27-34 25-28 | 2-6 }-7 1-2 0,8-24 | 1,8-32
T3I1L Avraud L 41-5] 29-48 23-34 6-14 | 1-8 | 14-30 0,2-19 | 1,8-4,2 -

" T3U ®panuun | — 29-54 | 15-48 10-33 | 515 [ -39 | 15 0,1-50 | 0,7-6,0 ]
TOU OPT ~34-50 29-50 21-29 8-21 2-12 -3 - _ - J
TOL CLIA ~32-52 22-59 14-28 | 8-31 | 2-12 0-2 : :




Xummueckuit cocraB 31IM ot cxuranus yrieit B8 Poccuu 4 He-
KOTOPBIX 3apy0eKHBIX CTpaHax NMpuUBeAcH B TadJi. 2. OHM npeacrapie-
HbI B OCHOBHOM 510, 1 Al,O;. Kpome Toro, B coctaB OKCHAOB BXOHST
Takxke Fe,03, Ca0, MgO, Na,O, K,0, TiO;, SOz u op.

B Hacrosiiuee Bpemss [TOCT 25818-91 u 'OCT 25592-91 onpe-
HENNIK TpebOBaHus K XxuMH4yeckoMy coctaBy 3HHIM, npuMeHsieMbIM
IUTSI TIPOM3BOACTBA PA3JIHYHBIX BUIOB OETOHOB UM CTPOUTENBHBIX pac-
TBOpOB. HopMmupyercs corxepxanue okcuunop — Ca0O, MgO, SO,
Na,0O u Ka,0:

< oxcuaa xanpuus CaO — 10%, yrcOnl obecneyruTh pABHOMEPHOCTD
U3MEHEeHUs obbeMa npM TBepiaeHUuu, cBobonHoro CaO — 5%;

< okcuaa mMarsuss MgO — He Gonee 5%:;

< BEPXHUH IIpeaes CEPHUCTHIX M CEPHOKUCHBIX COCAUHEHUN B 1€~
pecyere HAa SOy no TpedoBaHusM cyiabdarocroifxoctu — 3—6%
(B 3aBUCHMOCTH OT BUIA MCXOMHOI'C TOIUIMBA);

<> CyMMapHoOe colepxXaHMe HIeT0o4BbIX okcuaos INaO u Ky,O —

1,5-3% (B 3aBUCUMOCTH OT BHIa CXKUTaeMoro TOIIuBa) BO 130e-

XaHue Je@opMali NpHu UX peakiui ¢ 3aloJHUTESIMY.

B 3aBUCUMOCTU OT BUAA TOIUIMBA U YCIOBUU €ro CXKMUIraHusl B
311IM MoryT cogepxaTbcsi HECTOPEBLIKE OPraHAuYeCKUe YacTUL bl TOI -
nuBa. Iloreps Macchel NpU NMPOKAIMBAHUMU (M.J1.11.) JOJDKHa OBbITb He
Bhillle 3-25% B 3aBUCHMOCTH OT BHAA MCXOLHOIO TOIUIUBA.

MiugepaibHo-kha3oBeifi COCTAB BKJIIOYAET HEOPraHMYECKYHO U
OpraHuvyeckyro cocrapiasioume. Heopranudyeckas ¢asa, B CBOIO oye-

pelib, COCTOUT U3 COCTABJISIOLIUX:
< amop@Hoi, IIPEJCTABIEHHON CTEKJIOM M aMOpP(PU3UPOBAHHLIM

[JIMHUCTBIM BEIUECTBOM,;

< Kpucmannudeckod, BKIHOYAKOUEH CIa0OU3MEHEHHbBIE 3CpHa MH-
HEPAJIOB UCXOJHOIO TOILIMBA (KBapli, [OJEBLIE IUNATH U APYTrUe
TEPMUYECKU YCTOMYMBBIE MHUHEpAIbI) U KPUCTAUIMYECKHUE
HOBOOOpAa30BaHUsI, BO3HMKILME NPHU CKUTAHHMU TOIUIMBA (MYJI-

JUT, I'eMaTUT, ATIOMOCHUJIMKAT Ka'bUMA M OP.).
CrexJio B 30JIaX MOXeT OBbITh CWIMKATHOIO, AJNIOMOCWJIHKAaTHOTO

U XEJe3UCTO-ANIOMOCUIMKATHOIO <COCTaBa. AMOpPQHU3UPOBAHHBIE
CIMHMCTBIE BelllecTBa — METAaKAOJUMHHUT U ciaabocrekiueecs aMopdu-
3UPOBAHHOE [VIMHUCTOE BELIECTBO, a4 TAKXKE ClleKuIuecs U 4YacTUYHO
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OCTEKJIOBAHHBIE YACTUIIBI ONPEAC/ISIIOT XUMUYECKYIO aKTHBHOCTH 30-
Jibl, OPMY U XapakTep TTOBEPXHOCTU 30JbHBIX YACTHUIL.

HacTuupl OONBIUMHCTBA 3071 UMEKOT CPEepuUEcKy0 PopMy H
[AAKYIO OCTEKIIOBAHHYIO haKTYpy NOBEPXHOCTH. ONHOPOAHOCTD UAC-
TUL pazjindyHa. boJjiee OHOPOAHBI YACTULIbI, COCTOSIIME TIONHOCTHIO
M3 crekaa. MMeroTca 4yacTuiibl, BHYTPEHHSSI 4acTh KOTOPBIX HE pac-
MAaBMWJIACH U CJIATAETCS M3 MEABYANIINX MUHEPANILHBIX H KOKCOBEBIX 3€-
peH. BcTpeyaroTcs ¥ nojibie HIApUKH B PE3YILTATE BCIIYUUBAHUSA CTEK-
71a B MOMEHT 00pa3oBaHus 4acTULbl. PaszMep 4yacTUL — OT HECKOJIbKHX
v11kpoH go 50-60 MUKpoH.

MoryT Takxe oOpas3oBbIBATLCH CTEKIIOBUIHBIE YACTUIIBI HeEltpa-
BILTBHOH OpMbL. Y HEKOTOPBIX YACTUL MOBEPXHOCTE rydyaTas u3-3a
PDa3THYHOIO KOJHMYECTBA ITy3bIpbKoB. OHM TAKXKE MOIYT COAEPXKATH BO
BHYTPEHHEW YACTH O0JIbILHOE KOMUYECCTBO KPUCTAMIUUECKUX BELUIECTB.

[lpy HenocTaTOUHO BHICOKOW TEMIIEPATYPE CropaHus TONINUBA U
BBICOKOH TYFOIUJIABKOCTH €ro 30JIbHOM YacTy 00pasyiorcs 30Jibl, CO-
CTOSALIME U3 aMOPPUIMPOBAHHOIO IMTUHUCTOrO BELUECTBA, IpelCTaB-
TEHHOTrO NOPUCTBIMU YaCTULIAMM HeNpaBuibHON (GOPMBI. IJTU YACTH-
bl UMEIOT BBICOKOE BONOIIOTOUIEHHUE.

B kpynHbBIX $pakuusX 30AbI CONEPXKATCH arperarsl, ocOpa3oBas-
HIHeCH B pe3yJIbTaTe CIeKaHUS MHOXECTBA MENKUX 3epeH. OHU Heoll-
HOPOAHBI U MMEIOT HU3KYIO IIPOYHOCTS.

[lnaky 1o cpaBHEHHKIO C 30JIaMHM COAEpXaT MEHbIe OpraHuye-
CKMX OCTAaTKOB U aMopdH3UPOBAHHOTO INIHHUCTOTO BEleCTBa, HO DO-
1puie crexsnodassl (Ko 95%). O6ycioBIEHO 3TO TEM, YTO LIJIAKU H60/1b-
uree BpeMsl HAXONATCA B BBICOKOTEMIIEpAaTYpHOIl 30HE TONKU. Kpuc-
TastM4yeckas $aza B HUX MpeacTaBieHa KBapueM, MYJUIMTOM, MarHe-
TUTOM U T.1.

BaxHenwnmy dpusndeckumu cpoiicrsamu 311IM sapnsiiores 3ep-
HOBOM COCTAB, HAcChIMMHAA ¥ UCTUHHAS TUIOTHOCTH, BOAOHACBIIUEHHE U
cNocoOHOCTb K MOPO3HOMY NMYYEHHUIO.

3epHOBO# COCTaB onpeaensieTcss BUAOM TOIUIHBA, €ro MoAroToB-
KO K CXXMIAHHMIO, PEXHMOM CXHUIaHHs, criocoOOM YAaBIHBAHHUS 30-
abl, MecToM otbopa (tabn. 3 u 4).

[Tpu cyxoM yaaneHuy 30Jbl KPYIMHBIE YACTHLIbLI YJIABIHBAIOTCH
HMKJIOHAMM, Menkue — anektpodmwibTpaMu. Ilpu 3TOM Ha Kaxaom
nofie anexrpoduabTpa cobupaercss ornpeleneHHas ¢pakiug 30Jbl.
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Tax, Ha Ilpubantutickon I'POC305ma U3 LUKJIIOHOB COIEPXHUT YaCTHLL

pasMepoM Mestbye 50 MKM 47-63%, 371eKTpOpUIBTPOBast 30J1a CO BTO-
poro nons — 61-87%, ¢ Tperbero — 78-99%, a yerseproro — 100%

Tabauya 3
3epHOBOM COCTaB HEKOTOPHLIX 30J CYXOTO YIaBlIWBaHUA

&

e ——————rSelie —
e . arwhiar

Copnepxanue, %, 3epeH pasmepom, MM

Bua Tonnuea 1
5-2 1 2-111-0,5|0,5-0,28 { 6,25-0,1 | 0,1-0,05 | <0,05 '*
I I

4 L ¢ - 4

KamMeHHbid  yronb, i
3rmnbacTy3ckiuii — — — 0,5 a5 34,0 56,0

4 1
1 OaCcCen |

F

| Byphwiit yrons, Xapa- l |
i Hopckoe mecTopox- | — | 0,1 1,4 37.5 52,0 g0 —

L jeHne |

{ameHHbIA Yronb,

HeploHpuHCKoe 0306 | 2.8 35 § 370 2.9 52,9

i
MEeCTOPOXEHWe | ___[ | N
AHTPAUMTORLIN I
yrons,  [Horeuknit | ~ | 0,1 | 0,1 18,1 0,1 22.5 59 1 |
DaccelH | ,.

110}. 1lpH 3TOM IIPOMCXONUT pa3ieieHUe U 10 XUMUYECKOMY COCTaBY,
K 110 (basoBoMy. MaKCUMAIBHOE COJEpPXaAHHE CHEPUYECKUX CTEKIIO-
BUIHDBIX YACTULL UMEIOT MeJibyaliniye ppakiiuy 30jibl. YeM 3epHa 30JThI
KpyIiHee, TeM BhILIE B HEY CONEpPKaHUE arperupoBaHHbBIX, HIEPOXOBa-
ThIX, ITOPUCTBIX YACTHIL.

CuUcTeMbl THAPOYIAIECHHUS 3051 Y IIJIaKa HANPaBISIOT B OTBAIbI
IO OMCTIEPCHBIE LIJIAKO30JbHBIE cMecy. BOMM3K MeCTa BhIIIyCKa Y-
NbIIBI 0Gpasyercs UUIaKOBdsi 30HA OTBAJIA, B KOTOPOH MpeolbianaioT
yacTHUbI KpyrnHee 0,25 MM, B OoTHIEHUHM — MeJibye (.25 MM.

OT 3epHOBOIo, XMMHMYECKOro U (pa30BOro COCTABOB 30kl 3aBH-
CUT €€ HachIMHas IIOTHOCTh, KOTOpast MOXeT cocTaBsiTh oT 0,6 o 1,3
r/cM’. YnenbHbI Bec (MCTMHHAs! IUIOTHOCTB) 3076l Konebiercs OT
1,75 no 3,5 r/cMm3, cocraBisis B cpenHeM 2,1-2.4 r/cM3. Dusndeckue
XapaKTEPUCTUKU HEKOTOPHBIX 30J1 NpUBEICHB! B Tabu. 3.
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I lTabauya 4

3epHOBOW COCTaRB 30MOLUMNAKOBLIX CMecel ruapoyaaneHun

-

r Y- p—— - r

Paccros- Copepxaune, %, 3epeH Ppasmepom, MM
I Bua tonnusa ':;;%1?; T Z - T T o2 | ox
] mecta | >20 | 20410 | 10-5 | 52 | 241 | 1-05(05-025| 7 | g'o5 | <0.05
| ’ i 1 + T — '
KamMeHHbI  yrons | !
Kysneukoro dac-|  _ 32 | 138 | 174 | 160 | 52 | 72 | 98 | 130 | 110 | 34 |
ckas TOL-22 I | 4
3 T
I To xe, Bapabun- 50 1 11 12 16 | 9O 3 8 18 10 12
ckan [PIC 100 | - | 3 7 | 10 | 5 | 3 & 29 | 24 | 11
150 7 4 5 7 4 3 10 26 26 7 I
o — 1 ] I "'""""“'"]""""' —
PEAC Al B - | - |93 s0n |12 13| 124 | 77 | 82 | 78 |
et S . | I I ]
[ 4
KamenHelid yronb | 50 16 | 18 |33 |38 | 18 | 542|143 | 92 |
Qxnbactyckors 100 Sl -~ | 13 |16 ] 13 | 68 | 480 | 148 | 262 |
TAHCKAR [ P23 200 | - - - 0,1 1,0 19,5 | 36,4 43,0
| 300 - | - - | 09 3.6 288 | 275 | 392
P pa— L - P .r___—l_—_——L— - 4 R | - __.1.._....-_.._—.——_ .I
J‘J;‘;"p;f;; Beme | - - | - | - | 10 |31 | 84| 227 | 379|166 | 103 l
P — N .
BYPbI YrOnb
i ToamockosHOIo o0 3 1
Baccenta CT1)/- 100 | - - —
i nunckas 1OLU-17 {150 - -
To xe, [Joporo- 3 i 5 5
Oymckan (3L
i e = e - = e L




91

l T T e T T e e e — e ————————— e — =

1 OkxoHyarue mabi. 4 l

| Bypbiit yrons,

E Prasaxckas TP3C B B 3 2 4 3 f 13 33 23 6

; To we, llekuHcxkas

| rPac - | - - - 1 1 {3 | 42 | 37| 17

To X8, XapaHopcko- ]

| TO MECTOPOXABHUR,

| KpacHokameHckan 3 13 26 14 9 1 - 13 3

| TOU , l |

KameHsbid  yronb | 50 2.6 6,8 16,2 {1461 99 |248] 163 | 49 3,8

| Mevopcxoro mecro- | 100 B 3,1 7,3 17,2 | 16,1 | 106 [ 228 140 | 3,2 57
poxaenun, Yepe-| 200 21 1 6,8 4,2 5.5 49 12171 334 | 15,8 5,6

: noaeuxaa I'PSC 300 2.9 47 6,7 5,4 44 (222} 354 { 99 8.4




KpymmHocTh 3epeH 1uiakoB — oT 10 go 15 MM, yaenbHBIN Bec —
2,8-3,3 r/cM3, HachinHasg iotHocTh — 1,1-1,3 r/em3.

XHMHYECKasd aKTHBHOCTD SBJISETCS BaXHBIM CBOMCTBOM 30JI, OT
KOTOPOIO 3aBUCHUT UX HUCIOJb30BAHHUE — B KAYECTBE CAMOCTOSITEJIbHBIX
BSKYILMX UAM KAK KOMIIOHEHTa KOMIUIEKCHBIX BSIKYLIUX.

Tabauya 5
dusnyeckue CBOMCTBA 301
" Ypens- l Hacbin- | YaeneHas | gononor-
TOC, TOLU, A Haa nnoT- | noeepx- A
| Yrosnb rR3ac HbIU BEC, HOCTR, HOCTb. peﬁ-o
: r/cm oM oM2/r HOCTh, %
3 - _.__.l._._ - 4
I JoHeLkuia Mockosckasn-11 2.13 0,89 2850
1 — — —
i MupoHoBCKas 2,15 0,85 2700
i KysHeLkunia Mockosckan-22 2,21 2500
l. KasaHckas 2,19 1360
ES%MOCKOB- CTynUHCKas 2 09 0.70 2800
i ] . |
KaHcko- Hasaposckan 5 36 0 99 9300
LA*—IMHCI-E-HM l“ ] - I )

[lo xUMHYECKOMY COCTaBY 30Jibl U LIUIAKHU ITOJAPA3AEASIOTCS Ha
OCHOBHBIC, KKHCIbIE ¥ HeRTpanbHbIC. OCHOBHBIE 30JIbI COAEPXAT U/l -
paBAMYECKU AKTUBHBIE KOMITOHEHTHI U SBJISIIOTCS CAMOCTOSTEIIBHBIM
BAXYLIUM. Kucibie 30161 06/1a1a10T CBOMCTBAMY TUITHYHBIX MYL{LIOJI1A-

HOB U MOTYT ITPUMEHSITBCA KaK aKTUBHbIE MUHEPAIbHBIE JODABKHY.
TorutuBHBIE 30/IbI U LUJIAKH, KAK MPaBUIO, HE CIIOCOOHBI HEMo-

CPeJCTBEHHO B3aHMOJENACTBOBATL C BOJAONH. DTO XapaKTEPHO JULUD IS
3071, cOOepXallUX CBOOOXHBIE OKCHIbI KaNbLUUA U MarHusg. AMop@-
Hble KOMIIOHEHTHI 30J1 M UUIAKOB 00J1aKaloT MyLLIOJAHOBOU daKTHBHO-
CTBIO, T. €. CHOCODHOCTBIO CBSI3BIBATH NPU OOBIMHBIX TEMIIEPATYPAX
TMAPOKCHUI KalbLiUsl, 06pa3ys HepacTBOpUMbIe coeAMHEHHUA. IIpyn nx
HaKOIUIEHUY TOSBISETCA BO3MOXHOCTh THIPABINYECKOTO TBEPACHUS
BSDKYILIMX M3 cMecell M3BeCTH WM IOPTJaHALUEMEHTAa C 30J0H WiM

HUTAKOM.
[yuuosaHoBOM aKTUBHOCTBIO B COCTaBe 3011 M IILTaKoB o0nana-

IOT MPORYKTHI 06XHra MKMH: aMOpQPU3IHPOBAHHOE IMTHHUCTOE BEIUECT-
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BO THUIIA ME€TAKaoJUHUTA, amopdHbIe S10;7 U Al,O3 U ANIOMOCUNTUKAT-
Hoe cTeK/I0. PeakuMoHHass cmocoOHOCTh 10 OTHOMIEHUIO K TMIPOKCH-
Oy KAUTbLUMUS Y HUX pa3jU4yHaA Y 3aBUCHT OT TEMIIEPATYPHLIX IIpeBpallie-
HUM KAOJIMHUTOBBIX [NIMH NPH CXKUraHuu torusa. Obnanaromun 6o-
NbLIOK YOENBHOH MOBEPXHOCTBIO METAKAOMMHUT Aly03x2510,5 aKTHUB-
Ho pearupyet ¢ Ca(OH), npu oObIMHBIX TEMIIEpaTypax ¢ 0Opa3oBaHU-
€M M'MIAPOCHIMKATOB KAILLUMA U THApOTreIeHHTA.

AKTHBHOCTDL oOpasyiomiuxcs npu 0osiee BHICOKUX TeMIiepaTypax
aMop@®HbIX S107 u AlLO3 3aMEeTHO MEHBbILE, YTO OOBIACHAETCH PEIKUM
CHUXEHUEM YIECJILHON MOBEPXHOCTH BCAECACTBUE CIIEKAHUSA M KPHUC-
TAUIH3ALUY HOBOOOPA30BAHUM — MYJUIMTA, KPUCTOOAIUTA.

BricokoTeMneparypHoe ClieKaHUE U I1ABJIEHUE TJIMHHUCTHIX MH-
HEPAJIOB PE3KO CHUXKAIOT X YACABHYIO MMOBEPXHOCTL U COOTBETCTBEH-
HO aKTUBHOCTb. BcneacrBue atoro crexyiodasa 301 Y HUIAKOB Mao-
aKTUBHA NpU OOBIUHBIX TEMIIEPATYpaXx.

[loBbIlieHUE TeMMEpPATypPhl CXKUTMAHUS TOIUIMBA CBEPX HOIYCTHU-
MOTO Ipelesia MpUBOIUT K IMALeHUI0 aKTUBHOCTU OOJBIIUHCTBA TOI-
JIMBHBIX 30J1.

2.2. Kaaccucpuxkayua 304 u waaxoe

Kiaccudukauuey 301 M LUJIAKOB 3aHUMAJIMCh MHOTHE HMCCIIENO -
parenu — H.A. Ilonos [2], H.A. UBanos [3], I'"H. Kuurusa u M.B.
banaxuun [4], E.A. T'anu6una [5], A.B. BomxeHckuit u B.H. Buno-
rpanoB [6, 7, 8], B.A. MeneHutses [9] u apyrue.

OCHOBHBIM KpUTEpHEM, OINPEIC/SAIOLIMM CITOCOOHOCTh 30JbI U
LJIAKA APOSABIAATH BSXYIUUE CBOMCTBA, ABISCTCH HAIUYUE KAIbIHUS B
CBOOOJHOM MJIM CBSI3aHHOM BHIE.

Hapsiny ¢ 3THM HCITONB3YIOTCS CIENYIOIKE KPUTEPHHM:

< MOZYJIbOCHOBHOCTHU (TMAPOCUIUKATHBIA MoAynb) M,, KOTOpPHIN
[peacTasaser coboil OTHOMEHHE CYMMbl OCHOBHBIX OKCHIAOB K
CYMME KMCJIOTHBIX OKCHJIOB:

M, = (CaO + MgO + K5O + Na»0) : (5105 + AlLO3);

<> CHJIMKATHBIA (KPEMHE3eMUCTHhIN) Moaylb M., NMOKa3bIBAIOLIKIA
OTHOLUICHHWE OKCHIa KpEMHHS, BCTYHAIOILEro B peakiHIo ¢ Ipy-

TMMH OKCHIAMH, K CYMMapHOMY COAEPXAHNIO OKCUIOB aJTIOMHU-
HMS W XeJe3a:

18



M. = Si0y : (AlL,O3 + Fey 03);

& K03hdUIHEHT KayecTBa K, mMokasblBalOUIMiI OTHOLLIEHUE OKCH-
JOB, MOBBIAIOIIMX THAPABIUYECKYI0O AKTHUBHOCTbh K OKCHUIAM,
CHUXAIOIIUM ee:

K = (Ca0 + Al,03 + MgO) : (SiO; + TiOy).

Ha ocHOBaHUM MHOTOYHCIEHHBIX HCCIeAOBAHUH TOTUTHBHbIX OT-
XONOB AJICKTPOCTAHUU M, COKUTAXOUIMX TONMNINBO pa3IUYHBIX MECTOPOX -
AEHWH, 30JIO0LLJIAKOBBLIE MaTepUalbl pas3jeneHbl HA IPYNIbl — aKTHUB-
Hbie, CKPBITO AKTHBHbIE U UHEPTHBIC (TabN. 6).

Tabauua 6
Kitaccudukaluusg TOIUIMBHBIX OTXOLOB
OT CKUT'aHHUA TBEPIAOI'O TOIIJIHNBA
FI —~ e e et o e ‘q
3o0Wwnaxkosbie Marepmanb ,!
XumMuyeckue ceoucrtea B e !
| aKTUBHbLIE CKPbITO aKTUBHbIE UHEepTHbIe ||
R - -1—----—- —s |
0,5-2,8 0,1-0,5 <(,1
[MokasaTe- OO OV L R S—
nu xayecT- 1,9-7,8 1,4-3,6 1,3-3,2 ]
Ba 1,0-3,6 I 0,5-1,5 04-09 |
| | CaOgsuy 20-60 5-20 0,5-5
Copepxa- | CaO.nos 0-30 0-2 0-1 Ir
| Hhe hopm — - S e
[I Kanbuyua | Caocynhq:) 015'9_ - __I ‘0,2'2 l'_ 0,1"1,6
| CaOyaps 15-45 5-15 0-5
ek | | o] 4
Camoreepieo- TpebyeT uHTeHCU- |
| WU maTepuan. | dukauuu Teepae- | ncob;gbg AN
MecTHoe Baxy- | Hus. [1pOM3BOACTBO xuppnuqaa'qacgﬁ:-
| Boswoxsiie obnacry | WS, Mshenwt ka | usaennl, Teepaee | “\lro rpasus. |
NCMONbL30BAHUSR l MYLIECTBEHHO aB- | 0BPaBboTKe C aKTH- Texnorﬂeﬂﬂbm
TOKNaBHOro TBep- | BusutTopamu. flo- rfg:% gaom-
aeHus. lopoxHoe | poxHOe CTpouTens- povire-
| CTPOUTENLCTBO CTBO NbCTBO

K axmuenbimM OTHOCATCA 30Ji0LTakoBblie MaTepuansl (311IM)
[TOBOJIXKCKHMX CIAHUEB, yrjiel KaHcko-A4YMHCKOTro yroiasHoro 6acceii-

Ha, aHTPEHCKOTO YIJisl, HEKOTOPBIX TopdoB. OO61ee cogepxXaHUe oK-
cula Kanplus xojeonercs B npeaenax 20-60%, cBobOoIHOro oKcuiaa
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Kanbust — 1o 30%. Taxkoil cocraB obecrieymBaeT BHICOKHE 3HAYEHUS
MOIYIEIl OCHOBHOCTH M CHJIMKATHOrO, a Takke KoadpuuMeHTa Kaye-
crBa. 311IM oT cxXxuraHus yKa3aHHbBIX BUIOB TOIUIMBA 0OMaAAI0T CBOM -
CTBOM CAMOCTOSTENIIbHO TBEPIACTL U MOTYT IIPUMEHSTHCA KAK CAMOCTO-
ATENLHbBIE BSKYILKE.

K cxpuirno akmuensiy otHocdaTes 3LIM or cxuranust pamuu-
XVHCKUX, OOTOCIIOBCKUX, XapaHOPCKUX, YEPEMXOBCKUX, XaKacCKUX H
HCKOTODBIX Opyrux yrine. OO0nice colep)aHME OKCHUA2 KankilMdg B
>TiiX 3UIM cocrasnsiet 5-20%, copepkaHue cBODOIHOIO OKCHIAA Ka-
ABUMS — He Bhile 2%. Moayab OCHOBHOCTH COCTaBJSIET He Donee J.
Kax rpaBuio, OHM UCITOMB3YIOTCS B KAYECTBE KOMIUICKCHBIX BSOKYIUUX
C AKTHBU3IUTOPAMH.

K unepmubim otHocsaTcs 3LIM oT cxurasus axubacTy3ckux,
MOAMOCKOBHBIX, KY3HEUKHX, HOHEUKMUX, HEPIOHIPHHCKUX M IPYIuX
yrsiell. OHM  X4paKTepHU3YIOTCSE BBICOKMM COIEpXKaHWEM OKCHIOB
KPEMHYS U QTIOMHHMS U HU3KKHM KOJHYECTBOM OKCUJIOB KalblLHS U
Mardgusg. CpoGogHOro OKCUOA KaJbLUs colepxuTcs MeHee 1%, a B
HekoropelX 31IM sTOfi IpyIIIbl ero MoxeT He OBITH coBceM. B
OCHOBHOM HX MCIIOJB3YIOT B KaYeCcTBE TEXHOICHHBIX IPYHTOB.

3. TEXHHYECKHE TPEBOBAHHKA
K SOACHIAAKOBBIM MATEPHMAAAM

OCHOBHBIM HOPMATHBHAIM JOKYMEHTOM, B KOTOPOM IIPUBEICHEI
U NeTAJIN3UPOBAHBI OCHOBHBIE TPEOOBAHUS K 30JIOLLIAKOBBIM MATCPU -
aJIaM, UCHOIB3YEMBIM B JOPOXHOM CTPOUTENBLCTBE, a TAKXKE YKA3aHHUA
10 TEXHOJNOTKU HUX NpUMEHEHHE SBIBIIOTCHA «1eXHUYecKHne YKasaHusl
10 UCTIONB30BAHHUIO 307 YHOCA U 30JOLUIAKOBBIX CMECEH OT CXKUTaAHMS
Pa3IMYHBIX BUIOB TBEPAOro TOIUIMBA JUISI COOPYXEHUs 3eMIITHOTO O~
JIOTHA U YCTPOMCTBA JOPOXHBIX OCHOBAHUM U MOKPHITHA ABTOMOOMIIb-
Hbix fopor» (BCH 185-75). OHu ocHOBaHb! Ha 0000ILEHHBIX PE3YJIb-
TataX mcciaenoBaHui Col3lopHuHd, ero ¢Gwinaios, ['dnpoxopHUH,
FocHOpHUM ¥ psAlia APYrHX HAyYHO-MCCIENOBATEIbCKHUX OPraHU3aLuH
C YYETOM IIPOU3BOJICTBEHHOI'O OIIBITA.

BCH 185-75 nipenycMaTpyBaioT IpYUMEHEHHE B TOPOXHOM CTPO-
UTEILCTBE 30/ YHOCA U 30JI0LLUIAKOBBIX CMECEH, IMOJAYYAEMBIX OT CKHU-
raHusl B KOTJloarperarax TeIuIoBbiX 3iekTpocTaHimii (I93C) tBepnoro
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TOIJIMBA pa3nUYHOro Buaa (0yporo u KaMeHHoro yris, topda, ropio-
YUX CJIAHIIEB).

IIpu crpouTenscTBe aBTOMOOMIBLHBIX JOPOT 30JIbI YHOCA CYXOro
orbopa MCHOJB3YIOT B KAaY€CTBE aKTUBHON IMApaBIHYECKONH H0OaBKH
COBMECTHO C LHEMEHTOM MJIX U3BECTBIO, a TAKXKe KaK CAMOCTOATEIbHOE
MeUIEHHO TBepAecIollee BSIXKylee LISl yCTpOHUCTBa JOPOXHbBIX OCHOBA-
HU# ¥ MOKPLITHH M3 YKPEIUIEHHBIX TPYHTOB H OTXOIOB,, INONY4YAEeMBbIX
pHU IpoOIEHUH KaMEHHBIX MaTEpHAJIOB.

30JI0LUIAKOBBIE CMECHU TIPMMEHSIOT B Xa4eCTBE MatepHana Ui
COOpPYXEHUS HACBINEeNd 3eMJISTHOrO ITOJIOTHA WIH MaJOAKTHBHOW FUI-
PaBAMYECKON NODABKH B COYETAHHM C LEMEHTOM IIpH YKPEIUIEHHUH
rpyHToB Ha aoporax [11-1V kareropu#.

KpurepHeM NpUrogHOCTH 30JOLUIAKOBOH CMECHM Ui BO3BCHE-
HHUS 3eMJISHOTO ITOJIOTIIAa CYUTAIOT UX MOPO3OCTOMKOCTh, KOTOpPAs Xa-
PAKTELH3YETCSd BEJIMYUHOA OTHOCHUTEJIPHOTO MOPO3HOro MyuCHHS
(Kpyy). OHO mpencTasisieT cobOH OTHOWEHHE BEPTUKATbHON Ae(Op-
MalM{ My4eHUs NpU NMPOMOPaXXUBaHUM 00pa3lia K ero nepBoHavyasib-
HOM BBICOTE, BBIpAXEHHOH B npoleHTax. CrerneHb NYYHHUCTOCTH Ma-
TEpUAJIOB OINpeNesioT Ha obpa3uax, BbiaepXaHHbIX 7, 28 u 90 cyT.

[To cTeneH¥ MOPO3OCTOMKOCTH 30JIOLINAKOBbIE CMECH KIIACCH-
buuupyror Ha Henyyunucmvte (Ky<1%), caabo nyuunucmuie
(Kpys=1+3%), nywunucroie (Knyy=3+10%) ©n cusvHo nyuunucminte
(Knyy >10%). Henyuunucrbie ¥ cnabo MyYMHUCTHIE 30JI0LLTAKOBBIE
cMeCH MTPHMEHSIOT NPY BO3BENEHU YN HACHINEH 3EMIISTHOTO ITOJIOTHA 0e3
orpaHuueHu. TlyynHUCTBIE 30/I0LTAKOBbIE CMECH AONYCKAIOTCS NPH
06513aTeIbHOM OCYLLIECTBICHUY KOMILIEKCA MepONpHATHH 1o obecne-
YEHHMIO YCTOHYUBOCTH 3€MASHOrO MOJIOTHA, OCOOEHHO BEPXHHUX €ro
cJI0EB, HAXOASLIMXCS B 30He MpoMep3aHus. K TakuM MepOINpUATHAM
OTHOCSTCA:

<> Ha3zHayeHUe KPYTHU3HB! OTKOCOB C YYETOM BO3MOXHOCTH MEXd-

HU3MPOBAHHOIO TJIAHWPOBAHMA, YIUIOTHEHHS! M YKPEIICHHA

[TOBEPXHOCTH OTKOCOB WY YCTPOMCTBA 3aLUUTHBIX CJIOEB Ha OT-

KOCAaX HACHIMU;

< TNpPHMEHEHUE MOPO3033LLUMTHBIX CJIOEB B BepXHEH YacTH 3eMs-
HOI'O ITOJIOTHA,
< YCTPONCTBO ApeHaxXa WIM KanuwuisiponpephiBalOLIUX CJIOCB,
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< YCTpPOHCTBO OEpM U U3OJIUPYICLINX CIOEB B OCHOBAHMU 3EMIISIHO-
o NOJIOTHA,
<4 yKperieHne oboYuH 3eMISHOro NMoJIoTHA U YCTPOUCTBO TpeOye-
MOT0 BOZOOTBO/JAA B rNpouecce NOCHOMHOIO BO3BEACHUS 3eMJIs-
HOTO ITOJIOTHA.
CUIIBHO NYYUKEHKUCTLIE 30JIO0LUJIAKOBbIE CMECH A BO3BEACHUS
HachiNner 3eMIAHOIO NOJA0THA HEe NONYCKAKTCA.
30216f YHOCZ CYXOro YJaBAMWBAaHUSA, MCIOAL3YEMbie B XayecTBe
CaAMOCTOATENbHOTO BSOKYUIETO WU AKTHBHOIO KOMMNOHEHTA CMeEUIaH-
HONO, ROJXHBI OTBEYaTh TPpeDOBAHUAM, NMpuUBeAeHHBLIM B Tadn. 7.

Tabauya 7
TpeboBanusa K 30J€ YHOCA CYXOro ynas/luBaHuUS

——— s . T mgliepll— i ———— sy e —— = — - - sl e

Hopmupyemsbit nokalarens KK CAMOCTO- | BKTUBHOMY KOMNOHEHTY

ATENLHOMY F‘—
BAXYWEMY | C LEMEHTOM | C u3BecTbIo

E YaenoHan ROBEPXHOCT, CM°H, He MeHee 3000 3000 3000

|
| CoaepxaHue CepHUCTBIX U CePHOKUC- |

|
l

'
|
I
.

| nbix coeanHewnid (B nepecueTte Ha2 6 , 3 -

I SO,), %, He Gonee ' ]
| [ToTepu npu npoxkanwusanuu, %, He Ho-

| PATIPRTP ’ 5 0 | 10

[ nee |

30/IOLLIAKOBLIE CMEcH, NpUMEHsAEeMble KaK Maji0aKTUBHAg I'Mi-
paBanueckan nobasxa B COYETAHMUY C LIEMEHTOM WM M3BECTbIO MIs
YKPENJICHHA TPYHTOB, AONXHBI COAEPXATH YACTULIbl PA3IMEPOM: MEJlb-
ge 0,071 MM — Bonee 60%, xpynHee 2 MM — He Gonee S%; m.n.n. — He
tonee 10%.

JIns ykpenjienus 301aMu Cyxoro yaaBiuBaHUs B KaUeCTBE CAMO-
CTOSITCJIbHOTO BSIXCYIIENO WIK KAK KOMITOHEHTA CMELIaHHOIo BAXYILE-
ro, a TAKXe 30JIOIUNAKOBbIMM CMECAMK B COYETAHMU C LEMEHTOM
IPMUTOJHDI:
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KpYrnHooO0/OMOYHbIE HECLEMEHTHUPOBAHHBLIE TPYHTHl, BKJIOYaS
pa3jikiHble ECTECTBEHHBIE CMECH;
OTXOAbI, NOJAYyYaeMble NpyY ApobieHUHU KaMEHHbIX MATEpUAJIOB,
MeCXH rpaBeJiucTbie, NECKY KpyNnHbie, cpeaHue, Meaxue, B TOM
4yucae nbineBarble, a TAKKE ONHOPOAHbIE MenKue,
CynecH BCeX pa3zHOBHAHOCTEN,
NEerKUe CYrANHKHU.
BonoponHsiii nokasarenb (pH) Bcex BMAOB IMPYHTOB AOJIKEH
ObiTh He HUXe 4. Ob6luee conepXxaHue J1erKopacTBOPUMbIX Conelt B 06-
pabaTblBaeMbIX IPYHTAX Aofiyckaercs He bonee 3% (no macce rpyHTa)
NpU cynbPaTHOM 3acOieHUU ¥ He bonee 3% — npu xNOpUIHOM.

I pYHTbI ¥4 MaTepuanbl, Nosyyaemble KaK OTXOOb! KaMHeapoOne-
HUSAl, YKpEIUIEHHbIC 30/ilaM¥ YHOCA WK 30JIOUUIAKOBBIMU CMECAMHM,
DONMXHBbL oTBeYaTs TpebosaHuaMm Taon. 8.

o oo ¢

Tabauya 8
PDusnko-MexaHuyecKue CBOMCTBA YKPETUIEHHbIX MaTepuasIoB

-r.-u-.l.— = T — L - e — . e e ——— . . — e A R - Al - e g e = e = B e i — - Rel—. 1. ———.  S———

== “'1
Knacc npoyHocTh 1
l MNokaaartents z
| MNpepen NpoNHOCTU Npw cxcamu 8040HACHILLEH-~
i HbIx o6pasyos 8 90 cyr, krc/om? 60-40 40-20 20-10
i
|
i
|

To %e, Ha pacTaxexune npu uamﬁe HEe MeHee

Koadpduyment moposocronkoctu obpasiioe 8 90

i CYT, HE MeHee

l BnaxHocTs 06pasya (caepx onTUManbKoW BNax-

| HOCTU YNAOTHEHWA) NOCNE UCNLITAHUA HA 3aMOpPa- 2
l XupaHue-ortaunpaHue | % no macce, He ﬁonee

—nam

0,75

o e I ———— = — - ——

CoaepxaHue 301 yHOCa CyXOro 0‘!‘60pa, NpUMEHAEMbBIX B Kaye-
CTBE€ CAaMOCTOSITENLHOIO BAXYLIETO MU AKTUBHOIO KOMIIOHEHTA, Ha-
3HAYaIOT He MeHRee:

< 20% (macch! cMecu) 1NpU UCNONB3OBAHUM 30Jibl B NIEPBOM CY-
yae:

< 15-20% — 8O BTOpOM, B coyeTaHuu ¢ 4-6% nementa, 5-8% — ¢
H3BECThIO.
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KonuuecTBO 301 YHOCA WU 30JIOLLIAKOBBLIX CMEece, He oTBeYa-
IOUMX TpeOoBaHUsIM Tabn. 7, HOJDKHO OBITh He MeHee 15-25% coBMe-
ctHo ¢ 5-10% uemeHTa.

IInsl noBBIILIEHUSI TPOYHOCTHBIX I1OKA3ATENEM YKPEIUIeHHbIX
[PYHTOB BBOJAT 4-6% (Macchl 30JbI) XJIOPUCTOIO KaNbLIUS.

Hng ykpenneHus Jerkux CyriMHKOB ColepXaHue 30Jbl LOKHO
COCTaBJATh He Huxe 25% (Macchl cMmec). Mopo30CTOMKOCThL TaKHX
YKpeIUieHHBIX TPYHTOB MOXHO ITOBBICUTH JOOABKOU KayCTHYECKOH CO-
nbl; 0,7-1% Maccel CyXoro rpyHra.

FOCT 25818-91 «3o0sibI-yHOCa TEIJIOBBIX 3JCKTPOCTAHLIMMI UIs
OeTOHOB» NIPEAYCMATPUBAET IIPUMEHEHUE 30J1 YHOCA CYyXOI'o oTOOpA B
KAYeCTBE KOMITOHEHTA IUIS IIPUIOTOBJICHUS TSXKEABIX, JIETKUX, STUe-
" UCThIX OETOHOB U CTPOUTENbHBIX PACTBOPOB. Kpome Toro, OHM MCIIO-
JAb3YIOTCS B KAUECTBE TOHKOMOJIOTOM JO0aBKU JUISt 2KapOCTOUKUX OETO-
HOB ¥ MMWHEPAJbHBIX BSDKYLUMX. 30Jbl MOAPA3LEIHIOTCSI HA KUCIIbIE
(no 10% oxcupa kanblusi) 4 ocHoBHbIE (Oosiee 10%). Ilpu aTtom Hop-
MHUDYIOTCAH:

< COHEPXAHME OKCHUIA KaJIblLMsdA, OKCUAA MarHusi, CEpPHUCTBIX U
CEpHOKHUCIBIX COeNIUHEHU R B nepecyere HA SO3, LIENOUYHbIX OK-
CHJIOB B niepecyetre HA Na,O;

TOTEPSI MACCHI IIPU TNPOKAIUBAHUMU;

VIENbHAST TOBEPXHOCTD;

octaToK Ha cute Ne(08;

BJIAXXKHOCTD 30/1bl — He Oonee 1% no macce;

BEJIMYMHA CYMMAapHOU YIEJIbHOM aKTMBHOCTH €CTECTBEHHLIX pa-
OIUOHYKIIULOB.

[TOCT 25592-91 «Cmecu 3001IIAKOBBIE TEIJIOBBIX 3JIEKTPO-
CTaHUMHK IUIA OETOHOB» PACIIPOCTPAHSIETCHS HA 30JIOLIIAKOBLIE CWMECH
FTMAPOYIVIEHUS, NPUMEHSAEMbIe B KAYeCTBE KOMITIOHEHTA NPH NpUIo-
TOBJIEHUM CTPOUTENIBbHBIX PACTBOPOB, a TAKXKE TIXEINbIX, JIETKUX U Ye-
UCTBIX OETOHOB Ui COOPHBIX U MOHOJMUTHBIX OETOHHBIX U XeJe306e-
TOHHBIX KOHCTPYKUMH U UILCITUN.

30/101IIaKOBBIE CMECH COCTOSAT M3 LIIAKOBOTO MeckKa (pa3mep
3epeH ot 0,315 10 S MM) M HIAKOBOTO HIEOHS (pa3sMep 3epeH KpyIl-
Hee S MM). HopmMupyiorcs:

< yIeJbHas NMOBEPXHOCTD;,

< IIOTEPS. MACCHI INPU NMPOKAIMBAHUU;

R
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< COJEPKAHUE OKCHUAOB KANBLUA U MAarHUs, CEPHUCTBIX U CEPHO-
KUCHBIX COeNUHEHUH B nepecyeTe HA SO3, 1IETOYHBIX OKCHAOB B
nepecyete Ha Na,O;

<> BJAXHOCTb — He Bbille 15% no macce;

< BeJMUYMHA CYMMapHOHN yIeJbHONU AKTUBHOCTH €CTECTBEHHBIX pa-

JUOHYKJIUIOB.

[1InrakoBBIlt wIeOeHb 30J0LINAKOBOM CMECH HOJIKEH obnaaaTsh
CTOHKOCTBIO ITPOTHB CHJIMKATHOIO U Xeje3UCTOro paciagoB, OTBEYaTsh
TpeOOBAHUAM 110 MOPO3OCTONKOCTH.

FTOCT 9128-97 «CMmecu achansTobETOHHBIE HOPOXHBIE, a3pPO-
IPOMHbIE K achaNbTOOETOH» NONMYCKAET MPHUMEHSATH B KAYECTBE MHHE-
PIBLHBIX MOPOIUKOB JUIS TTOPUCTOrO U BBICOKONOPHUCTOro acansrode-
TOHA, a Takcke rioTHoro acdhansroderoHa Mapok 11 v 111 3onsl yHoCa u
30JI01UJIAKOBbIE cMecU. IS 3TUX MATEPUATIOB HOPMHPYIOTCH:
3EPHOBOM COCTaB,

NOPUCTOCTD;

BOJOCTOMKOCTD 0Opa3lloB U3 CMECH NMOPOLLUKA ¢ OUTYMOM;

[roxasaresib OUTYMOEMKOCTH;

[NOTepU MNMPU NPOKAITUBAHUMU,

COAEPXAaHKE AaKTUBHbBIX OKHUCJIOB KaNbLUA U MATHUA, A TAKXKE BO-

JOPACTBOPUMBIX COeIUHEHUH.

FT'OCT 23538-94 «Cmecu 1ebeHOYHO-TPABUHHO-NECHAHbIE U

CPYHThI, 00pabOTaHHblE HEOPraHUYECKHMHM BSKYUIMMH MaTepuaia-

MU, LISl ZJOPOXHOTO ¥ a3poJIpOMHOTO CTPOUTENBCTBA» NPELYyCMaTPH -

BaeT NPUMEHCHME B KA4YeCcTBE BSXYUIEro Marepuasna 3071y yHoOcCa C

yaeJbHOI MOBEPXHOCTbIO cBbile 150 M?/Kr, COMNEpPXaHUEM CEpHH-

CTBhIX U CEPHOKMCABIX coeMHeH I B niepecyete HA SO3 He Hbonee 6% u

oTepsIMU TIPK NPOKajJuBaHUU He Gonee 5% 1o Macce.
30/I0ULTAKOBAs CMeCch, MMoaBepraeMasg obpaboTke HeopraHuye-

CKMMH BSUKYLLIMMHM, AOJMKHA orBedyaTh TpeboBaHuam F'OCT 25592-91.

FOCT 30491-97 «Cmecu opraHOMUHEpaIbHbIE U TPYHTDBI, YKPEN-
JIEHHblE OPTAHUYECKUMU BXYUIUMHU, Ui JOPOXHOTO ¥ a3pOJpOMHOTIo
CTPOUTENBCTBA» NPEIYCMATPUBAET BO3MOXHOCTb NPUMEHATD [UIS1 TTPH-
FOTOBJEHUS CMECe! MOPOUIKOBbIE OTXOAbI MPOMbILLIEHHOIO NNPOXU3BOI-
CTBA, KOTOpbIE ZOMXHbI oTBeyarh TpeboBaHusm MOCT 9128-97.

FOCT 26644-85 (u3meHenue Ne 1 ot 2000 r.) ycraHaBnuBaeT
TpeGoBaHUS K LU1EOHIO U Necky, obpasyioluuMes NMpu CKUTAHHUU YTJIEH

RO E e
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Ha TEIJIOBBIX 3JIeKTPOCTAHLMAX. MX NpUMEHSIOT B KaUeCTBE 3aNOJIHU-
TeJICH JUIS TSIXKENbIX U JIETKHMX 6€TOHOB COOPHBIX # MOHOJIMTHBIX OETOH -
HBIX 4 Kee300eTOHHBIX KOHCTPYKUMHA 3MaHUH U coopyXeHui. CraH-
AapT He pacnpocTpaHsgeTcss Ha 6eTOH ISt JOPOXHBIX TOKPBITUK. Hop-
MHUPYIOTCSI.

< 3¢PHOBOH COCTaB;

<> HACBINTHas JIOTHOCTH;

< XUMHYECKHH cocTaB (1IOTepsI MACChl TPH IIPOKAMBAHUH, COAEp-

KAHUE CEPHUCTBIX ¥ CEPHOKUCHBIX COSIHHEHHUH B IIepecyeTe Ha

SO3, coumepxaHue cBoOOAHOIO KaJibI{Us).
ebenn nomked obnagarh CTOMKOCTBIO NPOTHB CUIIMKATHOTO M

KENEe3UCTOTro paciiajlos.

4. OTEYECTBEHHbIH Y 3APYBEXHDbIH OfbIT _
[MPYMMEHEHUA 30A U 30A0OIAAKOBBIX CMECEH
B ACPOXHOM CTPOHUTEABCTBE

OTXOIbI OT CXUWraHus TBEPROTo ToIiuBa Ha 12C LIUPOKO UC-
ONTB3YIOTCS TIPH CTPOMTENLCTBE aBTOMOOMIBHBIX HOPOT Kak B Poc-
CHU, TAaK U 3a pybexom. Huxe npupenensl ciaenyromme obiracTy ux

NDHAMEHCHHUS.
3006l CYXOry 0TO0pa
¢ MEIEHHO TBEPACIOLIEE CAMOCTOSITEBHOE BAXKYUIee JIsI YCTPOH -
CTBA OCHOBRAHUNM JOPOXHBIX O/IEXH W3 YKPCIUICHHEBIX IPYHTOB M
KAMEHHBIX MAT€pUaAIOB;
<$ aKTMBHAd TUIpaBIMYecKas Ho0aBKa B COYETAHMM C HEOPraHHYC-
CKUME BSDKVIIMMM (LUEMEHTOM WIM M3BECTbIO) JUIS YCTPOWCTBA

OCHOBaHMIN;
& aKTUBHAS TUApaBiHyeckas go0aBKa B COYETaHWH C OUTYMHBIMH

WIK TTOJIMMEPHO-OUTYMHBIMHU BSDKYIIAMU;

<> COCTABHAS 4YacTh MUHEPATHhHOIO MOPOIIKE WY AN €0 3aMEHBL
[PU IPUTOTOBIEHUYN achHAIbTODETOHHOU CMECH,

< poOaBKA B3aMeH YactTH LEeMEHTa U 3aIOJTHUTENA TIpH IPpHToToR-
JEHUU TSKEoro OeTOHa U pacTsopa,
OTBAJILHLIC 30JIONUIAKORLIC CMECH FHAPOYIAJICHHA

4 TeXHOFEHHBIH IPYHT IS COOPYXCHHS IOPOXKHBIX HACHIIEH,
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< Marepuan, YKpPErUieHHBIH LUEMEHTOM WIH APYTUMU BSIXXYLIHMU,
VIS YCTPOACTBA OCHOBAHUM K IOMNOMHUTENBHBIX CJIOEB JOPOXK-
HBIX OICXKI;

< MQIOAKTHBHAA I'MapaBiIuyeckas Jo0aBKa K U3BECTH NPU IIPUTO-
TOBJIEHHHU 30JJOU3BECTKOBBIX BSIXKYILLUX U YKpPEIUIEHUS I'PYHTOB
M KaMEHHBIX MaTEpHAJIOB,;

< B3aMEH MMHEPAJILHOrO NOPOILKA X YACTUYHO IEeCKa IPU NPUro-
TOBJIECHUU acdanbTobeTOHa;

< 3aNOJIHUTENS IPYU NMIPUIOTOBJIEHHUH TAXKEAOro nNecyaHoro 0DEeToHa.
[Ipy NpUMEHEHUH 301 U 3OJIOLUIAKOBBLIX CMECEH IOCTUIraeTcs

cAenylouag 3 KOHOMUA LEMEHTA:

< TIpH UCIMOJIL30BAHUH aKTUBHBIX 30J1 YHOCA CYXOro ordopa B Kaye-
CTBE CaMOCTOAITEJIBHOTO MEIUICHHO TBEPICIOILETO BSDKYILETO —
100%:

< TMpH UCNONB30OBAHUU MANOAKTUBHEBIX 30J1 YHOCA CyXOoro otbopa B
KayecTBe n106aBokK K LieMeHTy — 1o 50%:;

< TIpH YKPEIUIEHUU LEMEHTOM 30JIOLIUIAKOBBIX CMECceH Tuapoyia-
JIEHUS (BMECTO €CTECTBEHHBIX I[1€CYAHBIX 'PYHTOB WIH B KayecTBe
pobaBok X HUM) — 20-30%.

4.1. Ilpumenenue 304 CyX020 yAGGAUBAHUA 6 KaAYeCcmEe
CaAMOCIMOAMENBHO20 MEOACHHO MEEPOEIOUe20 GANCYULE20 Mamepuara
UAU 2UOPAGAUYECKOU 000a6KU K UeMeHmYy ual u3eecmu

bonriiasg 3¢p@exTUBHOCTL IPHUMEHEHHUSI CYXMX 30J1 B Ka4yecTBe
CaMOCTOSITEJIbHOT'O BAXYLIEro HaboaaeTcs npyu YKpeIvieHU U rpaBuii-
HO-MECYAHBIX U MECYAHBIX 'PYHTOB, a TaKXE CYIECei.

KoMIieKCHBIMHY BSIXXYIHMMHU C aKTHUBHBIMM KOMIIOHEHTAMMU B
BUJE 30JIbl YKPEIUIAIOTCA MecYaHO-1EOeHUCThIE I'PYHTHI, IoJIyyae-
Mbl€ NPU ApOOJIEHUU MANONPOYHBIX U3BECTHAKOBBIX U MECYAHUCTBIX
(1nbo Apyrux) mnopoj, ApecBa M3BEPXEHHBIX U MeTaMOp(OUUECKHUX
NopoHd, OTXOIBI KAMHEAPOOJIEHUS WIM KPYITHOODJIOMOYHBIE OTXOIbI
MPOMBIIUJIEHHBIX NpeAnpuaTuii. HcciaenoBanock yxkpereHue cBsia-
HBIX FPYHTOB (CYTJTMHKOB Y INIMH € YUCIIOM TUIACTHYHOCTH 1o 21) 30-
JIOK ¢ JO0OABKAMU XMMHYECKHUX BELIECCTB JIMOO KaK KOMITOHEHTa KOM-
IUICKCHOT'O RAXYIIETO.

Kax 6,010 mmokasaHo Bbillle (CM. pasf. 2) aKTUBHOCTbL CYXHX
30J1 OIPEeneNsieTCs! UX AUCNEPCHOCTBIO U XHMHKO-MHHEpaloruye-
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CKMM cocTaBoM. ['uapaBiaHyecKass aKTUBHOCTD 30J1 OOyClOB/IEHA Ha-
nuuuem csobonHoit CaO, onpenenswuleil BbiIcokoe 3Ha4eHue pH ux
BOIHBIX BLITSXKEK (oTHOLIeHMe 30ib!l K Boge 1:10). Kax nmokaszanu uc-
cnenoBaHus [14], o6pa3ubl 306l FOPIOYUX CIAHUEB DCTOHUUA, CONEP-
xamue 6,3% csodongHoit CaO, uMenu NMPOYHOCTH [IPH CXATUHA B BO3-
pacte 28 cyr — 7,2 MIla, B 90 cyt — 9,8 MIla, 180 cyr — 12,3 MIla,
K rony — 13,6 MIla. AHrpeHckas 3ojia OypbiX yrmiei, couepxalias
3,3% cpobonHoil CaO, B Bo3pacTe 28 cyr uMena lpoyHocTh 18,7
MIIa, k rony — 96,7 MIla.
B tabn. 9 npuBeneHbl pe3yabTarhl OMpeneNieHUss aKTUBHOCTH
301 KaHcko-AuynHCKuX Oypbix yriien |11]. AKTUBHOCTD 3THUX 30)1 YCTa-
HABJIMBAIH MCITBITAHUEM O0pPA31i0B, TBEPHCBUINX B HOPMANBHBIX YCIIO-
Bigax B TeucHue 7, 28 U 90 cyr. OO6pasubi-HMWIMHIPHL TUAMETPOM U
BbICOTOM 5 CM U3rOTABIMUBAIU M3 30JIbI, YBAAXHECHHOH OO ONTUMAaNb-
HOM BJIAXKHOCTH, TMVTEM FPECCOBAHUS Mol Harpyskoil 150 krc/cm? B
TEHEHHUE 3 MUH.
Tabauua 9
[TPOYHOCTDL NIPU CXKATHH 00pa3LIOB M3 30J1 CYXOro
yilaBJIuBaHUA KaHcko-AYMHCKHUX yIiel

o = I
[pouHOoCTH NPpU CXKaTk obpas-
Copepxanue
! HaunmeHoBarue TIC | ceobo Hoﬁﬂ | tos, Mita, B Boapa?f_: oyv !
Cal+ gO, o | 7 98 a0 .|
ll Kpackospckas TILL-1 8,0 0,34 1,05 1,81
KpacHosrpckas T?U,-Q 1 §,2 ‘ 1,88 5,27 L ﬂ9,90 _!
i WpkyTtckas TOU-6 (OO) 9.1 B 4,27 l 8,04 10,83 |
] it - MU0 T— —— - — —
NpkyTtckas TALI-6 (BLLY) 11,6 1,25 1,88 | 2,08
- T - — | E— e — .——.__._._-l —
I Yere-Unumekan T3LU l 5,0 0,56 0,89 2,17
B et - - — p— _—_.—1_-— —-— e -
Kanckan T3l (BLY) 9,6 2,17 2,63 6,07 |
[ i
Hosocubupckas T3L-3 9,0 17,78 31,62
Hasaposckas FP3C l 5.9 3,28 8,26 12,31 |

B Tabn. 10 npuBencHbI pe3yAbTATHI YKPEIUIEHHST MEJIKOro necka
PAaBIMYHBIMU 30JIaMH CYXOIro VIABIMBAHUS, coaepxamumu 5-20%
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cpobopHoit Ca0. Ilo xnaccudukauuu, npyuBeACHHON B 1. 2.2, 3TH
30JIbI OTHOCHATCSI K aKTHBHBIM.

Tabauya 10
KuHeTHKa TBepAcHUS MEJIKOTo TecKa,
YKPEIUICHHOTO 30JlaMM CYXOTo yJaBIMBAaHUA

[TpOYHOCTL NPU CXaTHUU BOAOHACHILIEH-
H%‘Jeﬂfoﬁ_l";?'a l HbiX 06pa3uos, Mfla, B BospacTe, cyT

]

Bua tonnuea ) ke
cmecn, % | og 180 | 360 |
[pubanTtuiickue ropo- 10 ‘ 0,4 3, 2 - 4,0
ﬂ Hne cnanubl 15 16 7 6 9 2 —E
20 3,3 8 9 10 4
i Foptoune cnaHyot lMo- 15 1,6 20 2,5
BOSIKbL A 20 1,8 2,2 2.4 2, 6 2 8
| 25 2,6 { 3,0 3,7 3 9 4, 5
bypblit rons  AHr- 10 0.4 0,6 0,8 0,9 1 3 l
| peHckoro bacceiHa —1 -
}j 15 o7 | 12 | 12 [ 13 | 18
! 20 08 | 12 | 16 | 19 | 30
25 2,9 4,1 4.4 4,6
—_ — - — j
bypbid  yrons  WUp- 10 0,7 2,6 3,9 4.3 58
ma-bopoautckoro pas- — —- — — i
| Pe3a 15 1.1 t 3,5 43 5,8 S
1 20 2,3 4,7 5,8 6,3 ‘ 8,8
bypbiv yrons Hasapos- 15 03 | 0,7 | 09 1,1 1,3
CKOro paspesa A ——
20 0,5 1,1 1.3 1,8 2,0
 — — I W
25 08 | 1,7 1.9 | 23 2,6 |

U3 Tabn.

10 BumHO, uyrOo HauboJee aKTUBHO YBEIMYUBACTCH

[IPOYHOCTE B UHTEpBae 90-180 cyT, HO He HabmoNaeTCs MPAMOI Mpo-
MOPUHOHAIBHON 3aBUCHUMOCTH 3TOrO IIpOliecca OT COAEPXAHMUS CBO-
OonHOM okMcH Kansuus. OnpenesieHHe MPOYHOCTH 0Opa3lLoB B BOLO-
HAChIIEHHOM COCTOSIHHM ITOKa3ajio, YTO 3TH 30JIbl CYXOTO VJIaBJIMBa-

HUS ABNSIOTCS 3D HEKTUBHBIM CAMOCTOSATENBHBIM MEUIEHHO TREPIEIO-
UM MHUHEPANBbHBIM BSIXKYILIHM.
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B Ttabn. 11 maHbl pe3yyibTaThl YKpEIUICHUSI MEJIKOIo Mecka Heak-
TUBHBIMHM 30JIaMH OT CXMIaHHUS SKHUOACTY3ICKOro KaMeHHOIo yIjis H
JOHELKOro aHTpallMTa. DTH 30JIbI HE colepXaT cBOOOTHOH OKHCH Ka-
neuma. HUcnonp3oBaHMe TaKMX 30J1 B KayecTBe NO0ABKHU K LIEMEHTY
obecrneynBaeT CylECTBEHHYI0 3KOHOMHIO MocieaHero. BseneHue B
cMmech 10% 30/BI OT CKUTaHHS 3KHM0ACTy3CKOro KAMEHHOIO yris Io-

3BOJIMJIO YMEHBIIHUTD KoJIM4YecTBO LieMeHTa Ha 40% u nony4yuTn obpas-
Ul B 90-cyrToyHOM BO3pacTe ¢ TAKOH XXe IMPOYHOCTBHIO, KAaK U IIpH
yKpeIUIeHUM recka onHMM neMeHroM. Ilpu mobasnenuu 20% 30716l
pacxoJl HeMEHTa MOXHO YMEHBLIUTD B 2 pa3sa.

Tabauua 11

[Ipo4yHOCTB NPH CXaTUHM BOJOHACHILIEHHBIX 00pa3LoB
MEJIKOTO I1ecKa, VKpeIUIeHHOro lIEMEHTOM
M 30JI0H CYXOro VJaBjiy¥BaHHU

[MpoyHoCTb NpU cxaruu ob-

0
Cocras cmech, % pa3uos, Mlla, 8 Bo3pacTe, cyT

Bua Tonnuea L
t necok | UeMEeHT m 28 90
| KaMeHHbIA yronb 94 6 _
Jkunbacryackoro —
Gacceiina g2 - 1,7 2.4

IO I BT I
i N R
10

3,4

AHTPaALUTOBLIN 2,2

yronb [loHeukoro
Baccenna 3,3

1
n T o |
'

mE A —aa T aarm r————r T T ———
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Hcnonp3oBaHue B Kayecrse JHo0aBKU K ueMeHTy 10% 30kl OT
CXKUIaHWS JOHELKOro aHTPaLUTOBOIO YISl TO3BOJISIET COKPATUTE pac-
XOI LIeMeHTa B cpenHeM Ha 50%.

[IpyBeneHHbIe NaHHbIE NTOKA3bIBAIOT, YTO HE BCEra COAEPXKAHUE
CaO Biauser Ha CKOPOCThb YIIPOYHEHHS U pasyNpOYHEHUS AKTUBHBIX
30JI U HE SABJISIETCA EAUHCTBEHHOH XApPaKTEPUCTUKON UX aKTUBHOCTH.
bosiee Toro, npu XxpaHeHUH aKTUBHBIX 30J1 Ha BO3JlyXe UX aKTUBHOCTD
CHMXXAaeTcd 33 CYeT MPOLIECCOB M'MApaTallMi U KapboHU3aLUUU CBOOOII-
Hbix CaO.

ChI3paHcKas 3013 roproyMx ciiaHueB, cogaepxaiuadg 4,1% cBobon-
HoM CaQ0, B Bo3pacrte 28 cyT uMena npodHoctb 10,2 MIla, B 3 Mec — 17
MIla. OnHako B nasibHelIeM HaOMIOMAeTCs PA3YIUIOTHEHUE 30JIBHOTO
KaMH{ K B 6 Mec nipoyHocThcocTaswia 9.3 MIla, sron — 5.7 MIla. Tlo
pPE3YJbTATAM BAJIOBOr0 XMMUYECKOro aHAMMU3d YCTAHOBICHO HAJIUYUE B
COCTABE ATOM 30Jibl 3aKUCHOTIO XeJjie3a, cyJabPUTHOH cepbl (B BUIE ITH-
pUTa), a Takxke rurca. Hanuyue tpexxaablLueBOoro aTOMOCHIMKATA
CIHOCODCTBYET OBLICTPOMY YIIPOYHEHUIO, A4 OKUCIUTENBHO-BOCCTAHOBH -
TeJIbHbIE TIPOUECCHI H GOPMHUPOBAHUE M'MAPOUTIOMOCHIUKATOB KIbIINS
BHICOKOH OCHOBHOCTH NPH U3OLITKE TMIICA BbI3LIBAIOT PA3YIPOYHEHUE
30JIbHOIO KaMHs yepes 3 mMec U doree.

[IpoBeIcHHBIMHA HCCAENOBAHUSIMU MOKA3dHO, HTO B aKTHBIHBIX
30/iaX MPUCYTCTBYIOT CHJIMKATbI, ATIOMHUHATH U (eppoOTIOMUHATDI Kid-
JBbLUUSA PAZNUYHOM OCHOBHOCTHU, KOTOPBIC MOIYT I'MAPATUPOBATHCH «
pas3IMYHOM ckoupocThio. B OypoyronbHbix 30aax obHapyXebl Cib.
Ca,S n C3A, 4TO 1TO3BOJAECT NPOBOAUTL AHAJIOTMIO MEXAY ITPOLIECCAMH
CTPYKTYPOOOPAa30BAHUS B 30JIOTPYHTOBBLIX U LIEMEHTOIPYHTOBLIX CML -
CSX Ha OoNpeAeSIEeHHBIX CTAAUAX UX TBEPLECHHUSA.

B cyxoif 3071 HOPpMUPYIOTCS COAepXaHHUE CBODOAHOH OKHCH Ka-
JbUMS, CEPHUCTBIX U CEPHOKUCIBIX COEAUHEHUH, KOJHUYECTBO HECIO-
PEBLUIMX YACTUL U CTeNeHb aucnepcHocTd. bouio yctaHoBneHo |13
4TO MPH COIEPXaHUM B 30Jie CBODOIHOH U3BECTH B KolHyecTse 157 u
bosiee HabJOOaeTCs! CHUXEHHE MOPO30CTOUKOCTH YKPETUICHHbIX [1eC-
yaHbIX TpyHTOB. OOBICHSIETCS 3TO BO3HHKHOBEHHEM M PA3IBHTHCM
ITPH TBEPIEHHUH 304l THIAPOCYAbPOATIOMHHATHBIX KATBUHECBLIX CTPVK-
TYp, KOTOpbI€ CO3/AI0T 3ALUUTHBIE TUIEHKHM HA YACTHLAX BSKYLUEro M
BLICTYIAXOT KaK 3aMelIUTeNM CXBATbIBAHUs. BbiCOKOE conepXxaHite
cBOOOJIHON OKUCH KANLUMS cO30aeT YCJIOBHUA LIS NEPEChILICHUA, MPH

31



KOTOPOM KPUCTALUIH3AUUS THAPOCYJIBPOAUTIOMUHATA COMPOBOXAACTCS
OOMBILIUM KPUCTAUIM3AUMOHHBIM JaBJIECHUEM, UYTO CHHUXAET IpoY-
HOCTH 0Opa3yloluXcsl CTPYKTYp. Kpowme Toro, B pesyiprare rujpara-
UMM U KapOOHH3aLHMK obOpasyercsi KapOOHAT KAIBLUSA, KOTOPBIM HE
MOPO30CTOEK.

Uit onyyeHuss TpedOyeMod MOPO3OCTOHKOCTH TIpH TNPUMEHE-
H¥Y 301 C cojepXaHueM cBoOOIHOI u3BecTH BoIue 15% Heobxomu-
MO BBOAUTh XMMUYECKHE N00aBKKN. YcTraHoBieHO {12}, yTo BBEICHUE
3-5% (Macchl 30JIbI) XJIOPHUCTOTO KAJIbUMS 3HAYMTEIbHO YBEJIUYHUBAET
MOPO30CTOUKOCTh YKPEINIEHHOI0 NeCYaHOro rpyHta Xaxk B paHHUE
cpoku TBepaeHus (28 cyr), Tak ¥ B bonee no3puue (o 1 roga) cpoxu
XpaHeH#s 0bpa3uoB. B pacTBopax XJIOPUCTOro KAJMBUMS PE3KO YCKO-
PAKOTCA peakuuy ob6pa3oBaHUsA rMAPOCYIbPOAUTIOMUHATA U KMHETUKA
HAPACTAHMS ITPOYHOCTH. YCKODSIOTCS TaKXe NPOLECChl TEEPAECHUS

APYTUX CUINKATOB KaJIbL M.
JApyroii BAXXHOH XapaKTEPHUCTUKON TMAPARBIMYECKON aKTUBHOCTH

CYXUX 30J1 SIBJISIETCA HATHYKUE MUHEPANoB, OIU3KUX 10 COCTABY K KJIHH-
KEpHBbIM MUHEpaIaM nopriaaHaueMedra, — Ca0O, MgO, Si0,, Al,Os,
Fe, 03, KyO, Na,O (cMm. Tabn. 2). AKTHBHOCTb 300 U IIPOLIECCH
YIIPOYHEHMUS 30JIOTPYHTOB 3aBUCST U OT POPMBI OKMCJIOB — CBOOOIHBIE,
3AKWCHBIE, CBA3AHHLIC B CUJIMKATHI C PA3IHYHOU OCHOBHOCTHIO.

PaccuuTaHHEIE M'HApABIHYECKUE MOIYJIM aKTHBHBIX 30JI CBUJC-
TEJIBCTBYIOT O COMUXEHUU UX TMOPABIHYECKON aKTHUBHOCTH C IJIMHO-
3€MHCTBIM LIEMEHTOM, a 3HAUCHUSI KPEMHE3EMUCTOr0 U TIMHO3EMU-
CTOr0O MOAYJIEH — C UX BEJIMYMHAMH IUIA TNOpTJIaHILEMEHTA.

Bmecrte ¢ TeM BIOBON XUMHYECKUH aHANA3 YCTAHOBUJ HACHI-
ILIEHHOCTb aKTHUBHBIX U (TeM 0oJiee) HEAKTUBHBIX CYXHUX 301 OKKCHIO
KJIbLUUs 10 CPABHEHUIO C LIEMEHTAMHU. 3TO MO3BOISIET aKTUBU3UPO-
BaTh 30JIbI TobaBneHueM ussectu B Buae CaO i Ca(OH), v uemen-
Ta K HEAKTHBHBIM 30JlaM ¥ KaJIBLIMEBLIX JIEKTPOJUTOB U APYrux Be-
IIECTB — K aKTUBHBIM.

[IpoBeneHHbIe McCneqOBaHNS ¥ IIPAKTUKA CTPOUTENHCTBA I10-
Ka3aJik, 4TO U1 YKPETJIEHHs NeCYaHBIX FPYHTOB 3D GEKTUBHO lie-
MEHTO30JbHOE BAXYIlUEe, a CYTIMHUCTBIX TPYHTOB — U3BECTKOBO-
30JIBHOE.

Tak, necok, ykpemieHHbIil 4-8% (Maccel cMecH) ClIaHLEeBOM
3016l YHOCA, MPUMEHSUICS IS YCTpoicTBa 0004YUH [44)
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3osa yHoca Bnanumupckoit TOI [46], npuMeHeHHas B KayecT-
BE€ KOMITOHEHTA BSIXYLIEro Ipy YKPEIUJIEeHUHU IPYHTOB, TMO3BOJIAET CHU-
3UTD pacxold ueMeHra Ha 20% u obecrieyurth TpedyeMble hU3UKO-MeXa-
HUYECKHKE CBOMCTBA YKpeIUIEHHOIo rpyHra. B pabore [51] onucaH
OINBIT NPUMEHEHUs 30 yHoca BiaaguMupckoit TSH npu ykpernneHHH
MAJIOTIPOYHBIX U3BECTHIKOB. Ha crpouTenbcTBe aBTOMOOWILHON 10~
poru Jlagora—JlyHeBo cioifi U3BECTHAKOBOrO IHEOHS, VKPEIJIEHHBINA
HErauleHOM M3BECThI0 U 30JI0M YHOC4, VYKIAOLIBAJIM Ha necyaHoe
ocHoBanue. IloBepX yKpervieHHOTO IPpyHTa YCTPAUBAIK ABOHHYIO O-
BEPXHOCTHYIO 00paboTky.

XOPOIINE PE3YJBTATHI ITOAYICHD U MPH YKPEIUICHHUK ¥3BECTHS -
KOBOIO 1ebHS HeMeHTOM ¢ JOBABKOW 30Jibl YHOCA.

2 3QPEKTHBHOCTH YEPEIUICHUS 30JIbHBIMY BSKYIIUMH TDVITL
PACITONETATCS B CleAVICHIeM nopsike [55]:

<> TUKENBIC CYPMUHKN (Y.11.=12+]17);
< Jgerkue cvramrHky (Y.n.=7+12};

< cviiecy (Mon.=1+7);

< necky, mise (M.a.=17+25).

JiNst IIOBBILICHUS MOPO3OCTOHUKOCTE M NPOYHOCTH [DVHTOR,
VEKPEIUICHHBIX 20JI0HM YHOCZ, BBOBUT J003BKM-AKTUBATORE! — XJIOPM-
CTBIV KANBLUHK U KAYCTHUCCKYI) CONY.

MveeTcst onbIT NPUMEHEHE 30J1 YHOCA B OCTOHHBIX CMECH 1LIR
VCTPOHCTBE LEeMeHTODETOHHEBIX NMOKPBITUH B ycioBusx CHOupK 751,
YTO [103BOASET

< VIAVYIUHMTL CBSI3aHHOCTH DETOHHOA CMECH;

< CHU3UTH pacxoll xeMeHdTta Ha 30-40% 1o cpaBHeHHIO ¢ OORIYHBIM
OeTOHOM IULA TONYYEHHS PABHOIIPOYHOTO 10 W3rKoy Marepuana
139];

<> YAVUIHMTE TPCUIMHOCTOKKOCTH DETOHA.

YkaraHHbI 6eToH ¢ nobaBkaMu 30kl yHoca o 30% obiazxaer
JIOCTATOYHO BRICOKOH CTOHMKOCTHIO K HICTYIHEHHIO.

30Jia B 6€TOHE BBINCHHACT PONb AKTUBHONH MUHEPAIbHOH H100aB-
KU, & TAKXE MUKDPOHATOMHUTENA, YIYYIIAOIIETO CTPYKTYPOOOpazylo-
e cpoitctsa cMmecu [56]. Ilpu BBEOCHHHM 30JIbI B ONTHMAIBHOM KO-
JAMYECTBE BOJONOTPEOHOCTL BETOHHOH CMECH TIPAKTHYECKH HE H3IME-
HSIETCS.

3ona B pacteopax M GeroHax [40] ucnonpayerc:
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.¢.

KakK nobaBka B OOBIYHBIN YU THAPOTEXHUYECKHUHN OCTOHEBI, BBHICTY-
Nasg B Ka4yecTBe 3aNOJHUTENA LIeMEeHTA U ITeCKa MU B3aMEH Yac-
TH LUEMEHTA;

[PU NPOU3BOACTBE NOPUCTOIO 3ANNOJIHUTENS (30JIbHOIO IpaBusl);
Kak no0aBKa B LIEMEHTHBIC PACTBOPHI A1 HarHeTaHus OpH pe-
MOHTHBIX paboTax;

B KAYeCcTBE THAPABINYECKON NOOABKY TIPHU NMPOU3BOACTBEE LIEMEHTA;
KaK noOaBka 1pu NpoU3BOACTBE KUpIIHYA.

SRR R

4.2, Ilpumenenue 304 cCyxo020 ya1a6AUBaHUA 8 Kaxecmee 0obasxu
K Oumymnoim uAl noauMepHO-6UmyMHbBIM GANCYUUM

Hccnenosarusi ¥ onbiT crpouTenbcTBa [16] mokasanu, uto
PYHT, YKPEIJIEHHbIM 30JIbHO-OUTYMHBIM BSAXYILIUM, MOXHO UCHOJIb-
30BaTh B KAYECTBE CJIOEB OCHOBAHHUH ITOA ITOKPHITUA KaIUTAJIBHOIO TH-
na WiM nokpbiTuil Ha poporax III—V kareropuii Bo I1—1Il nopox-
HO-KJIMMAaTU4YEeCKUX 30Hax. Mnsa obpaboTKH TIIpUMEHSIOT. Iecya-
HO-TPaBUHHBIE CMECH, NECKMU PA3INYHOrO 3€pHOBOTO COCTABa, B TOM
quciie OOHOPOOHBIE, U CYIIECHU, B TOM YHUC/IE MbUICBATHIC.

B xayecTBe opraHUYyecKuX BAXYLIUX UCITONL3YIOT OUTYMHBIE 11a-
cThl (Ha M3BECTKOBOM SMYJIbraTope) U CbhIpble HEPTH, B TOM YUCIIE
BLICOKOCMOJIUCTHIE.

B 3aBUCHMOCTH OT TpeOyeMoOM IIPOYHOCTH U HasHAYeHUS yKpeIl-
JMEHHOTO IPyHTa B KOHCTPYKUHUU HOPOXHOW ONEXIOB PEKOMEHIYIOTCS
cJiefyloiye JO3UPOBKU BSIKYILMX MaTepyaaoB (110 Macce I'PyHTA):

<~ 30JI1a yHoca — He MeHee 15%;
¢ W3BECTKOBO-OMTYMHas nacra — 4-5% (B nepecyere Ha OUTYM);
< HedTh — 4-6%.

[1pUroToBJIeHHUE YKPEIJIEHHOIO IPYHTA OCYLLIECTBASAETCS 110 Tpa-
AUHMAOHHON TeXHONOTUM: AUb0 B CTALIMOHAPHBIX YCIOBUAX, JUOO H3
VeCTe [POU3BOACTBA paboT ¢ JIpUMEHEHHEM TIPYHTOCMECHTEIbHBIX
MALUMH. YX0O 332 rOTOBBIM CJIOEM YKPEIUIEHHOro rpyHTa NpOU3BOAAT
DOJIUBOM OUTYMHOIM aMynbeuu: 0,8-1 1 Ha | M? NOBEPXHOCTH YKperi-
JEHHOro Marepyana.

Cyxue claHleBbIe 30Jbl IPUMEHSUIY LTS1 TIPUTOTOBJIEHUS OUTY-
MOMMHEPAJIbHBIX CMECEIl NMPH CTPOUTENBCTBE NOPOXKHBIX ITOKPHITHA H
ocHoBauui {17]. B cocras cMeceit Bxoaunu uiebGeHb U3 IPHPOTHOro
KaMHS UJIU 'paBUs, I'paBHil U NecyaHoO-IpaBUitHBIE CMecH. KpoMme To-
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ro, MOXHO BKJIKYATH NPUPOAHBIN, APOONEHBIM, a TAaKKe ILUIIAKOBbLIU
recku. Jlonyckaercss HMCIOJIb30BaTh OTCEBBlI MPOAYKTOB JApOONEHUS
TOPHBIX [TOPOJ U I'PaBMSI, a B KAYECTBE BIXYULIEI0o Martepuaa — XUJl-
KHe HeTAHbIE OUTYMBI.

PexoMeHlyeMoe cofepKaHue CIAHLEBOM CMOJIbI B 3aBUCHUMOCTH
OT CIoco0d IMPUTOTOBJIEHUSI CMECU M €C¢ MCIOJb30BaHUS B JOPOXHON
ofexie coctapiger 5-12% Macchl MUHEPATBbHOM YACTH CMECH.

[lonyyaempie CMecH, colepKailire CIaHLEeBYIO 301y, MCXKHO MC-
[10JIb30BaTh HE[TOCPEACTBEHHO NOCJE [TPUTOTOBIEHUS (TeTIbIe CMECH )
WM [10CJIE XPaHEHUS B LUTADEISIX (CKIIaAUPYEMBbIE CMECH).

Terpie CMEecHM B 3aBUCHUMOCTU OT BEJIUWUYMHDB! BOJOHACHILICHUS
ToApasgessiioT Ha miotHele (1-3%) v nopucteie (3-8%). Bonoiachbl-
IEiIME CKIIAIMpyeMbIx cMecelt — 3-8%.

UccnepoBanusaMu [34] ObLIO yCTAHOBIIEHO, YTO TMPU VKpEIie-
HUN LHeOEHOYHbBIX U NMeCYaHbIX CMeceil 30JI0U CYXOTO YiaBanBaHMsl
(10-20% Mmaccel cmecu) U ryapoHoM (3-4% macceol eMmecu) Mapki Ch
MOBBILIAIOTCS BOJO- U MOPO30OCTOMKOCTDH VKPEINCHHOTO TPYHTA: ou
OTBeYaeT TpeboBaHuAM |-ro xnacca.

I {poBefieHHbIe UcenenoBanus [37] nokasanu, 4To NECKU, YKPCri-
neHHbpte OUTYMHOU nactor (4% 3MYJIBIUPOBAHHOIO OUTYMa OT MACChI
recka) U 3onoi yaoca (15-20%), xapakTepU3yroTes YCKOPCHHDLIM (Jop-
MUPOBAHMUEM CTPYKTYDDI, HOBLIIUEHHBIMU IICTHOCTBIO, NPOYHOCTLIO M
MOPO3OCTOMKOCTBIO. Y3Ke B BO3pacTte 28 CYT IIECOK, YKPEIIEHHbBINX 30~
JIPHO-OUTYMHBIM BSUKYIUMM, UMEN NPOYHOCTH [IPU CKATUHM B BOJOHA-
CBULCHHOM coctosiHun S50 xrc/cMm?, 1ocie 25 HUKIOB 3aMOPaXHUBa-
Hus-orrauBaHust — 20-30 krc/cMm?. Ysenunuuaach nedopMaTUBHAS Ci10-
COOHOCTE, OCODEHHO MpH OTPUUATEILHLIX TeEMITepaTypax.

I IMHUCTBIH TPYHT, YKPCIUICHHBIH 30JbHO-OUTYMHBIM BSIXY-
IIUM, UMEET HMU3KHUE BOINOHACHILIEHHE U HADYXaHHUE.

DBeneHne OUTYMHBIX BAXYILMX B 30JIOTPYHTHI MMO3BOJISIET:
ONTUMMW3HUPOBATH [IPOLIECCHI TBEPACHUS MOCAEIHUX BO BPEMEHU,
UCIIOJIB30BATh 30JIBI ¢ PAIMYHBIM comepXaHueM cBoboaHoi CaO;
CHMXaTh pacxon 30abl Ha 10% (Maccel IrpyHTa);

PACUIMPATL HOMEHKIATYPY YKPEIUISIEMbBIX TPYHTOB 33 CYET UCIIO-
NIb30BaHUS CYINIMHKOB U IJIMH.

Paboramu [67] ycTtaHoBieHa 3¢ dEeKTUBHOCTD H00aBKU ClIaHLE-
BOM 304l (2-4,5 % Maccel cMecH) B coyeTaHnu ¢ PIIC (bocdhonosy-
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rUApaT cynbgara KUIbLMUS) LIS YKpeIUieHUus rpyHToB. [lpuMmeHeHue
9TOr0 KOMILIEKCHOTO BSIXXYILErO IMTO3BOASET YXKE TToc/e 28 CYT TBEpae-
HUA TOAYYUTH MAaTepUall, OTBeYyarolui TpeboBaHUAM 1 Kiracca npoy-
HOCTH.

4.3. Ilpumenenue 3040WAAKOBBIX CMecCeil
048 ycmpoiicmea 3eMARHO20 NOAOMNA

3onoliakoBele MaTepuabl, KoTopble coriacHo ['OCT 25100-95
ABJISIOTCS TEXHONEHHBIMU I'PYHTAMH, MOXHO KMCINOJIL30BATh AJIA BO3-
BeACHUS 3EMJISIHOIO MOJIOTHA aBTOMOOMJIBHBIX Jopor. ONHAKO HeoH-
XOUMO YYUTBHIBATh, YTO HEKOTOpLIC CBONCTBA 3TOr0 Marepuana (He-
OQHOPOIHOCTb COCTABA, CIOCODHOCTE K HaDyXaHUIO U MOPO3HOMY ITY-
YeHW0, HATUYME HECTOPEBLIUX YACTHULL TOTJIMBA) MOTYT 0OKa3aTh Hera-
TUBHOE BJUSHUE Ha €ro MOJITOBPEMEHHYIO Oe3aBapUMHYK padory.
[TostoMy cienyer pa3paboTarh ClieHaNbHbIE KOHCTPYKTHBHBIE U TEX-
HOJTOTUYECKHUE MEPONPUATUSI, UYTOOBI MCKIKUMUTL (MM IO KpanHeH
Mepe CMSITYUTE) TAKOe BO3IEHUCTBHE.

3001UJIaKOBBIE CMECH M3 OTBaNOB 1OC BHepBhble MPUMEHEHBI
JUTST BO3BEOCHHUS 3EMIASHOIO MONOTHE NPU CTPOUTENILCTRE [TOIBE3NHBIX
nopor B paiioHe roponoB Trepb, Bopkyra v ap. {24]. Metonasl U Tex-
HOJIOTHST HCITOJIB30BAHUSA 30JIOLJIAKOBBIX CMECEU IS COOPYXEHMU
3EMJISTHOTO TTOJOTHA aBTOMOOUJIBHBIX NOPOTr UccienoBaiuch B (Colo3s-
NOpHUM, [MNPONOPHMM, HAYYHBIX LieHTpax benopyccun, YKpauHhl,
Kazaxcrana, Y3bekucraHa. 3a OCHOBHOU KpHUTepH# TIPUTONHOCTH
30JIOLLTAKOBbBIX CMECEH B Ka4EeCTBE MaTepyaia JUISI BO3BEACHUS 3EMJIS -
HOIo ITOJIOTHA ObU1a MPUHATA KX MOPO30OCTOMKOCTE (CTENeHE NYUNHU-
CTOCTH), YCTaHaBAMBaeMas 10 BEIMYUHE OTHOCUTETBHOIO MOPO3HOTO
nydyeHuns [23]. Haubonee onHOpoRHBIMU (M MPUTONHBIMH) ITPU3HAHEI
KaMEHHOYTOJIbHBIE 30JIOLJIAKOBBIE CMECH. YCTAaHOBJIEHO, UYTO BEJU-
YMHA OTHOCMTEJIBHOrO MOPO3HOro [y4eHUst TOpQPSHBIX, OYpOYrojib-
HBIX 30JIOLLIAKOBBIX CMECEN M 30)Ibl YHOCA cocTaBisieT 2.4-7.4%, xa-
MEHHOYTOJBHBIX — 1,5-3%. KpoMe Toro, 30J0ULTaKOBBIE CMECH 00J1a-
JAI0T XOPOILUEH CIIOCOOHOCTHIO K YILIOTHEHUIO.

PaboTbl, MpoBeAeHHBIE TIPH CTPOUTENBCTBE ABTOMOOMIIBHBIX JO-
por MKAl—-Kamupa, Mocksa—Cepniyxos, Anraii—Kyvsbacec u np.,
[MTOKa3djIk, YTO 30JIONLJIAKOBBIE CMECHU, YKIANBIBAEMbBIE B HACHITL HU-
Xe paboyero CJIos 3eMJITHOTO NOJIOTHA, AOIXHBI OBbITh MAKCUMAIBHO
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3AIIUILEH bl OT TNepeyBIaxXHEeHUs1. C 3TOH LEJBI0 HEOOXOOAHMO IIPOBE-
eHUE CAeOYIOINX MEpOTIpUSTHH [22]:
< KpYTH3Ha OTKOCOB J0JIXKHA ObiTh HEe MeHee 1:1,75 npu BeicoTe Ha-
cuiliy 10 6 M; npu OoJbLIEH BBICOTE OTKOCHI HUXHEH YaCTH Ha-
chinu (Huxe 6 M) HOJKHBI ObITh HE Kpyye 1:2, a BepxHe (Bbilile
6 M) — He xpyue 1:1,75;
< TIOBEPXHOCTH OTKOCA ClieyeT 3alUIIATh PACTUTEIIbHBIM PYHTOM
TouuHoi He MeHee (,3-0,4 M;
< 30JIOLUTIAKOBYIO CMeCh HEODXOOUMO YKIIaAbIBaTh HA CJIOM M3 HE

OPEHUPYIOLIEro TAMHHUCTOIO I'PYHTA, KOTOPbIM JOJIXEH WUIPATh

POAL KaIlMUIAPOIIPEPHIBAIOLUIEIO CJIOS M NPEHOXPAHATh HACHIIb

W3 30JICUITAKOBOM CMECH OT YBIAXHEHMSI CHU3Y,

< [IpM YCTPOMCTBE HACBHIIM HA y4ydCTKAX C 3-M THIIOM MECTHOCTH

[10 YCJIOBMSIM YBIAXHEHUs B HHXHEH ee YacTH ACJKHBI OBIThH

yCTPOEHB! 62pMbl U3 TIMHUCTBIX BOLOCTOWKHUX IPYHTOB LIMPHHOU

He MeHee | M Ui TIpedoTBpalueHUs TIOATOIUICHUS CJIOS 30JIOLUI-

NAKOBOM CMeCH NOJIOBPEMEHHO CTOSILMMHU BOIAMMU.

Ocoboe BHUMAHUE clenyeT YACHATE TOCIOUHOMY YIUIOTHEHHIO
30JIOIINIAKOBON CMECU C COONI0ACHUEM PeXUMa BIAKHOCTH B 3aBHCH-
MOCTH OT ITOTOJHBIX VCIOBHMH. BJAXHOCTb 30Jibl PH YILIOTHEHHH
NOJXKHA OBITH OJIM3Ka K ONTUMAIBHOH.

[Tpy npUMEHEHHH 30JI0LUTAKOBBIX cMecei B paboueM ciioe 3eMm-
JISHOrO TNOJIOTHA HeoOXOAMMO MPHUHUMATh MEPHI IO HEHTpaIM3aUHH
HeBNaronpUATHBIX CBOICTB 30Jibl, B OCHOBHOM €€ CIOCOOHOCTH K MO-
PO3HOMY MYYEHHIO. DTH MEPONPHUATUA JOJKHDI ObITE HAIIPARICHB! Ha
peaoTBpalleHUe IepeyBlaXKHEeHUS 30IOUUIAKOBBIX CMeceH B npoLec-
ce VKJIAIKH M ee paboThl B Tejie HACHIHA U AOJDKHBI BKIIOYATH {23]:

4> Ha3HAaYeHUE KPYTH3HBI OTKOCOB C YYE€TOM BO3MOXHOCTH MEXa-
HU3UPOBAHHON IUIAHUPOBKM, YIUIOTHEHHSI M YKPEIUICHMA NO-

BEPXHOCTH OTKOCOB,
YKJIa[Ky MOpPO303aUIMTHBIX CTOEB B BEPXHEH YACTH 3EMJITHOIO

MOJIOTHA,
yCTPOMCTBO ApEeHaXa Y Kalnu/UIIponpepbiBalOILIHX IIPOCIOLK,
YIJTIQJKY 3aUIHTHOrO ¢jiog Ha MOBEPXHOCTh OTKOCA,

yKpenneHue oboYrH 3eMISiHOro 1oJIOTHA.
B coorsercTBuM ¢ [21] 30/01L1aK0Bbie cMecH, 06paboTaHHBIC

BIKYLIMMM MaTepyuaiaMy, LeJecOO0pa3HO HCIONIb3OBATH B BEpPXHEH

o e &

37



YacTH 3EMJISTHOTO [1OJIOTHA M3-332 MX BbHICOKHUX TEIUIOM3ONALUMOHHDBIX
CBOIMCTB, IMO3BOJSIOUWIKX YMEHBIUNTD NPOMEP3aHIE [PYHTOB 3€EMIISHO-

ro NMosOTHA.
30N0I1IIaKOBbIE CMECH, YKpPETIEHHbIE UEMEHTOM, o00pasyior
[IPOYHBIE BOXO- U MOPO3OCTOWKME CTPYKTYPHbIE CBS3M, obecrieynBa-

jowme obpasoBaHue 3aMKHYThix nop [20].
KOHCTPYKTHBHEIE CJIOM H3 YKPEMJEHHbBIX 3J0I01IaKOBbIX CMecEH

YCTPauB3KOT C lenbio obecrieyuTs MOpO30YCTOMYHBOCTh HOPOXHBIX
koHcTpyKumit B ycnosusx I1—I11 nopoxHo-KiMMaTHYECKHMX 30H HA Ny-
YUHUCTHIX TPYHTAX 3eMJISIHOIO NOJOTHA JOPOT ¢ MOKPHITUAMHU KanHTa-
ABHOIO, YCOBEPLIEHCTBOBAHHOTO MJIM OONErYeEHHOro TUIIOB.

JInsg ykpenneHUs 30M0UUTAKOBbIX cMeceil Mcrionb3yior 4-8%
(Macchl CMECH) UEMEHTa, a Taicke xunkue 6utymbr (1,5-2% Macchl
sonouuiaxonoit cmecu), CIADB (0,2-1%), ussectu (7-9%).

Jns ykpenneHus nbuUleBaTbiX NECHAHbIX, CYNECYAHDBIX U CYTJIMHK-
CTbIX T'PYHTOB, MENKMX OIHOPA3MEPHbIX MECKOB, CIArajoliuX BEpXHUE
C/IOU 3EMJISHOTO MOAOTHA, PEXOMEHAYETCH NPUMEHSATH 30/bl CyXOTIo
yI3aBAMBAHUS B Ka4YeCTBE CAMOCTOSATENLHOTO BAXYLIEro MaTepuana [21].

30nbl YHOCAZ CYXOro yJasiWBaHHUSA MCMNOAL3YIOT WIS OCYlEHUA
BEPXHEN HACTH 3eMASHOrO IOJIOTHA MPHU NEPEYBIAKHEHHU CBS3HbIX
rpyHTOB. Pacxon 3onbl cocrannser 20-35% maccel obpabaTeiBaeMoro
[PYHTa. 3TO ITO3BONAET B TeYeHHE 3-4 CyT cBA3aTh JIMLIKIOW BONXY U
NPUOMHIUTH BJIAXHOCTb MECKA ¥ CBA3HOIO IPYHTAa B BEPXHEW YACTH
JEMJIAHOIO NOJIOTHA K ONTUMAJIbHOMN 1A ero oopaboTKU UAH YILIOT-
HeHus [11]).

[Tpu BBeneHuu 2% (Macchl TpyHTa) 3046l yHOC2 BragyuMHupcKon
T3 [51] Bo BRaxHbil IPYHT yepe3 18 4y Ha 5% yMEHBLUIKNACH BAAX-
HOCTBb I'DYHTA.

4.4. Ilpumenenue 3010u4aK08b61X cMecel
OAsl YCMPpoUcmea cA0e6 G0PONCHbIX 00exnco

Bo3MOXHOCTb NpAMEHEHNS 30/01AAKOBbIX MATEPUANIOB THADO-
YAQIEHUS, YKpPEeTUIeHHbIX HEOpraHUYeCKMMHU BAXYLIMMHK MaTepuana-
MU — HEMEHTOM WIU H3IBECTbIO, I YCTPOMCTBA CJA0OEB JOPOXHBIX
onexia Mu3y4ainach ¢ konua 70-x rogoB npomnoro Bexa {25 — 30]. B
pe3yJibTaTe OfpeneNnanuch 183 HANPARIACHHA UCII0/IL30OBAHKA OTBAJb-
HBIX 30JIOULTAKOBbIX CMECEN TMAPOYAAICHUSA:
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€) 06paborka LIEMEHTOM WM M3BECTHIO U MPUMEHEHME B Ka4YECTBE
KOHCTPYKTHBHBIX CJIOEB JOPOXHBIX OLNEXI;

@ xax 106aBKa X BAXYLUIUM B LENSX UX SKOHOMHHU IPY YKPENMNEHUY
[PYHTOB.

3onouakosnsle cMecH, obpaboTaHHBIC LUEMEHTOM WM H3Be-
CTbIO, TNPOABARKIOT B Npolecce TBEPACHUS TUAPABIHYECKYIO AKTUB-
HocTb. CrpykTypoobpasopaHue obecrieyuBaeTcs B3aUMOINECHCTBHEM
KTUHKEPHBIX MUHEPAJIOB ¢ BOAOH C 00pa3oBaHNEM LEMEHTHPYIOLLETO
BeltecTBa. Bhuiensjowladcs Npy 3TOM OKKHChb KATbUUSA B3aUMOOCUCT-
BYET C KPEMHE3EMHUCTOM M IIMHO3EMHOM COCTABAsIOIUMMHU 3001UNaA-
KOBOW CMCCH H CIIOCODCTBYET CO3H4aHUI0 HOBOOOpa3oBaHUM (CM.
pa3a. 2). B pesyabrate noBbILUIAIOTCS NPOMHOCTDL YKPEIIeHHOro Ma-
Tepruana B BOAOHACLILIEHHOM COCTOAHMUU M E€TO MOPO3OCTOMKOCTDL.
CrpykrypooOpazoBaHue nporekaeT AOCTATOUHO MeL1eHHO (No cpas-
HEIHNIO C FPYHTAMH, yKpernieHHbIMU HEMEHTOM), NTO3TOMY pe3yabTa-
Thl HieJiecoobpa3Ho rnoayyarb HE B 28-CyTOUHOM Bo3pacTe, a uepes 90,
180 1 360 cyt TBepmeHuS.

PesynbraThl 06paboTkH 3070UUTAKOBLIX CMECEH LEMECHTOM MIIHM
M3BECTbIO 3aBUCAT OT BUAA 30JI0ULTAKOBONA CMECH, €€ XHMHYECKOro U
36PHOBOrO COCTABAa. Tak, 30/I0N3AKOBAst CMECb TI'UAPOYDANCHUS
TOU-22 r. Mocxnra, obpaboraHHaa 8-10% uemeHTa, MCIOAbL3IOBANACH
B KayecTBE OCHOBAlIUA JOPOXHON oieXxlbl Ha aBToMOOILIbHONR jlopore
Mockpa—CepnyxoB. [IpoyHoCTb NIpH CXAaTUH BOHNOHICLILIEHHbLIX 00-
pasuos B Bospacte 90 cyt coctamsna 40-70 kre/cm? [25], obpa3uibl 30-
nountakoBoit cMecu bapabunckoit 'POC (xameHHblH yronb KysHeuko-
ro yroabhoro 6acceitHa) — 30-50 krc/cM? U 30M0IZKOBON CMECH OT
cxuranus oyporo yras Crynunekoit T — 12-20 xre/em? {31].

HMccnenosanys nokasany, 4YTO B COCTAB CMecH lenecoobpasHo
BBOAWTHL HeOonbiune podasku (10-15% macchl 3010LUTAKOBOA CMECH)
necka cpeaHer KpYNHOCTUH. Tak npoyHocTb 00pasloB 30J0LTaKOBOJ
cmecd Crynunckoil T3] B BogoHackiLEHHOM COCTOSIHHY 1TpY NoOaBKe
K 30one 6% uemeHTta 1 10% niecka yseauuwiack o 55-65 xrc/em? [32].

BeeneHne B LeMeHT M3BECTKOBBIX OTXOAOB (ColepXalue CBO-
conHoi Ca0 —~ 57%) B konuyecTBe 5-7% (Macchbl cMeCH) 3HAYUTENb-
{0 IMOBHIWIAET MOPO3OCTOMKOCTh MaTepuana [26]. Ilocae 25 uukios
3amMopaxuBaHusA (npy Munyc 20°C) u orrauBaHUg oOpa3libi CMECH,
copepxawme 87% 3onoluiakoBoil cMecu ruapoynaneHus MrymHos-
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ckoit TN (Ky3Helxoro yrojbpHoro bacceiiHa), 6% 1eMenTa 1 77 ua-
BECTKOBBIX OTXOAOB, XapaKTepH30BAMHUCH B Bo3pacTe 90 cyT npeneyoM
MPOYHOCTH MpH cxXKaTuH 70 Krc/cM?.

[IpMeHeHHEe 30JIOLIUIAKOBBIX CMECEH THAPOYIAIEHHs] B YKpeIl-
JISIEMBIX 1IEeMEHTOM NecYaHbIX MPYHTAX U I'PAaBHHHO-MIECYAHBIX CMECHX
MO3BOJISET CHU3UTDH pacxol Baxyiuero Ha 30% [27].

Ing noseIllIeHUsT MOPO30OCTOUKOCTH MEeCHYaHbIX IPYHTOB, YKperl-
JIEHHBIX LIeMEHTOM C A00aBKaMH 30JICLLIAKOBBIX CMECER THApOoyaane-
HUsA, UenecoobpasHo HUCITONb30BATh NO0ABKU XJIOPHUCTOIO KanbLud
Wiy actuduunpylowe nodaskyu tuna CAb. Beenenue 1-3% (Mac-
ChI 30JIbI) XJIOPHCTOrO KaJbUMS IO3BOJSAET aKTUBU3UPOBATEH CTPYKTY-
poobpa3oBaHHe YKPEIUIEHHOro IPYHTa ¥ NoJy4yaTh MaTepual, oTBeYa-
ot TpebosaHuAM I 1 11 ximaccos npoyHocty. Kpome toro, 3To Aa-
eT FHIMOXHOCTL 00pabdaThIiBaTh IPYHT NPU NOHMXKEHHBIX [TOJOXUTE/Ib-
HbIX ¥ OTPHMUATENBHBIX (10 MUHYC 15°C) TeMIeparypax BO3AyXa.

[1pu BBEeneHHHU B 300HUIaKOBYIO cMech 2% CIb (Maccsl 301b1)
IIPOYHOCTh U MOPO30CTONKOCTh TECYAHOTO FPYHTA, YKDPEIJIEHHOTO 1ie-
MEHTOM, YBeJIMUHBaetrcs B 1,5-2 pasa.

Padoramu {42} nmokaszaHo, 4YTO H3MeabyeHMe 30JI01IUIaKOBOM cMe-
cy (no 1000 cM?/r) W BBeIeHHe AKTHBATOPOB IIO3BOJSHOT Ui IIMHH-
CTBIX IPYHTOB C YTUCAOM IUTACTHYHOCTH 22 IIOYy4aTh IIPOYHOCTL B BOJIO-
HECBHIIIEHHOM COCTOSHHM B Bospacte 90 cyr, pasHyw 34,8 xrc/cm?.
KosdduinieHT MOPO3OCTORKOCTH TIOCHE 25 LMKIOB 3aMOPAKHBA-
HUSI-0TTaUBaHus Obul Bhilie |. ONTUMANBHBIM COCTAB CACAYIOLIMN:
67% rpyHra, 30% MO0JI0TOrO TOILTUBHOLO 305I01U1aKa, 3% axkTHBaTOpA.

30JIOUIAKOBBIE CMECH THIPOVAAICHUSI ¢ H00dABKAMH HU3BECTU
HALLIM [IPUMEHEHUE B JOPOXHOM CTPOUTENBLCTBE YKpaubbl ¥ Kazax-
craHa {28, 29). JlelicTBUe 30I0U3BECTKOBOIO BAXYILEIO OCHOBAHO HA
CKDPBITOH aKTUBHOCTH OTBAIbHbBIX 30J0ILIJIAKOBBIX CMECEH, TIPOSIBIIAIO-
1enca rnpu B3aHMOIEHCTBUY ¢ AKTUBHBIM MUHEPAJIbHBIM BSIXVIIHM.
3GICH3BECTKOBOE BSIXYLIEE TOTOBST MO0 NTYTEM COBMECTHOrO IOMO-
Ja 30NICUINIAKOBOU CMECH ¢ KOMOBOM HeEraleHoM U3BecThio, JIUbOo ee
[IEPEMEITNBAHUA ¢ U3BECTHLIO-NIVIIOHKONW WJIH MOJIOTOHW HeraueHOM
M3BECTHIO B YCTAHOBKAX NpUMHyLuTeNbHoro gevicreus [33]. Hobaska
W3BECTH HOJIXHA COCTABAATD 15-25% Maccel noay4yaeMoro BSIKYILETO.

B Yamyptuu [45] 3onouinakoBnie CMecH, YKpENJIeHHBIE Le-
MEHTOM W H3BECTHIO, UMEJH B 28- CYTOYHOM BO3PACTE NPOYHOCTL
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npu cxatuyn 20-30 xrc/cM?, MapKy o Moposocroiikoctd — 13, 2 B
360 cyr — B 2-4 pa3a 6obile.

B Kasaxcraue nocrpoeno okono 300 kM asToMOOUIIEHEIX HOPOT
¢ HCHONB3IOBAHMEM 30JI0U3BECTKOBONO BKYHICrQ. YKPEIICHUIO IO~
Beprajiy rpasMiiHo-NecyaHyio cMech, beoas B Hee 20% BsKylero.

Viccnenosanuamu [35, 36] Oputo YCTAHOBICHO, YTO B YOIOBHAX
CYXOro M Xaprore KiIuMarad 3G@eKTUBHO HCNONb30RATDh 20RGIIAKC-
peie cMmecH ¢ H003BKaMH CPrAHHYCCKUX MATCPHANOR — XNGIHKOROYO
CVOPOHa. B 2TOM CAyMae CO3NaioTest HAWIYYUIMEe YOIOnES IIE CoXpa-
HeHM ONTHEMANBHON BIaXHOCTH CMECH H peXRMMa TBCDRCHHMA LIS
YKPENReHHOFs IPYIFTa.

Hccnenosanus {38] noxazanu, 4yro odpaboTKa KAMCHHOYION -
HBIX ¥ OYDOYIONLHLIX 30MCIIIaKOBRIX CMECCH KHAKIM CUTYMOM 1o~
ABOJISIET 3HAYUTENLHO VMEHBIUUTH 3HAYCHME KOXDOUIMECHTS TeIG-
POBONHOCTY O CPABHEHWIO ¢ 30NOIUIAKGBRMRI cMecamy, obpabo-
TAHHBIMY LIEMEHTOM.

4.5. Hpurenense 304 1 3040HAGKOBBEY CRECEH & HOPAILHORUROR

FOCT 9128-97 119] nonyckaeTt HCHONRICRAHKE B KaseotTne Mil-
Hﬂpaﬂbl—{hlx HOPOUIKOB ,m::-z nop_mmm Y BLICOKOTIODHCTOTC SCRanBTo-
SeTOHOB, 4 TAKKe IUIOTHOIO 20J6 YHOCZ M 3CAOUIAKOBRIC CMECH.
TI1g TAKUX MATEpUAIOB HOPMUDPYIOTCH!
3CPHOBOW CCCTAB,

[IOPYCTCOCTE;

GUTYMOEMKOCTD,

[OTEPH IPU MPOKAIUBAHMH,

COICKAHUE OKUCeH Kanblua ¥ Marsus, BOROPACTRODHMBIN TO~
CHUHECHIL.

VcerepopanusMu [30] nmoxasaHa ueeceodpazHocth np‘mxs&:e--
aps 301 TOI roponos Ywmra, KpacHoxameuck, Ilerposck-Zabait-
KabCK B Ka4YecTse MUWHEepPUIbHIX JIOPOIUKCB I NPHICTO SWICHNS a3
banpTODETOHA.

Pagoramu [68, 69] yeranoriesa BOIMOXHOCTD NPHMEHCHIA 30l
BOMOLLTAKOBBX cMeceit Bramumupcroi T3 » Kauccrse 3aIoHHTEDI

O6ocHonana {72] 3¢dexrnBHOCTD KCIIQNB30BARNA 307 YHOCE k
CIAHLIEBBIY MYCOB KaK MHHEPARBHOIC HOPOILKA HpH Hpx FOTORNCHH Y
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achanbTobeTOHHbIX cMeced U1 YCTPOMCTBA ITOKPBITHH aBTOMOOUIIE-
HBIX ZOPOr H a3pOIpOMOB.

MMeeTcst onbIT NpUMEHEHHUS B JOPOXHBIX acdanbToOETOHAX Ma-
TEPUAIOB K3 OTBAJIOB 30JIOLITIAKOBBIX CMECceH U OTXOJI0B IMPOU3BOACTBA
OpraHM4YeckKux nojaumMeposn [76].

B pabore [18] nokazaHo, yTo BBEACHWE 307 U 30JOULIAKOBBIX
cMeceil OT CXXHUraHusI KaMEHHBIX U Oyphix yriueu, Top¢oB B KayecTBE
MHHEPAIBHOIO NOPOIIKA JUISL IPUTOTORIEHUS acdanbTOOETOHHBIX CME-
ceil TMOo3BOJSIET MOJIyYaTbh MAaTEPUAl ¢ HOPMATUBHBLIMHM (PUIHKO-XUMU-
YeCcKUMMU XapaKTepUCTUKAMU. bosiee BhICOKHME MOKa3aTead CBOUCTB ac-
(baIbTOOETOHHDLIX CMECEH MOJIyYanu MpPU aKTUBALIMU WINM JOMOJIE 301,

AXTHUBaAlM$ 30JJOULTAKOBOM CMECH TTPOU3BOAWIIACEH CIIEAYIOLINM
obpasoM [53]. S1HCnoMewmanu B CylIUNbHO-00XKUTOBYIO KaMepy LIS
obpaborku npu temrneparype 600-800°C. 3arem marepuan nocTymnal
B CMEcUTeNb, riue obpadaTvlBaJIC TMAPO(POOHIUPYIRLIMM ra3oM, KO-
TOPBIA NMOJIYYAJIX B T€HEPATOPE NMYTEM HarpeBa ruipooOU3IUPYIOLIEre
marepdasia no remnepartypsl 200-2350°C. B xayecrBe ruipogodbu3aTo-
POB HCIONB30BAIM TOMOYHBLIA MasyT, BA3KUM OMTyM Mapku bH]
90/130, 6uTyM ¢ 100aBKAMU COOTBETCTBEHHO TAJUIOBOIO MAacja M XH-
poBoro ryapoxa. Pacxon ruapodobuszaropa cocrasnsut 0,15-0,3% no
Macce aJgcopbeHTa.

Jlyduruve noxasareay THApodOOHOCTH 30JI0111aKa OBUIY ToJIyye-
HBI IIpU 00padoTke raszobBoi cMeckio dutymMa bH/ 90/130 1 xxuposora
ryIpoHa B cooTHolueHuy 1:1. YMeHbLWIUCh NMOopUCTOCTh (¢ 31 A0
45% o ooveMy) U dutymoeMmkocThb (¢ 120 no 84 r), yeenuyuiacbylne-
AbHAS TToBepxHocTh (¢ 3310 no 3670 cM2/r). Kpome Toro, 30jo0Lu1aK
npuobpen yCTOUYUBYK, HEOOpaTUMYIO 'MAPO(POOHOCTE.

JloMon 30J0ULTAKOBBIX MATEPHANIOB COBMECTHO € JODOaBKOH
KBAPLEBOTO J1ecKa yaydluaeT KayecTBO cMecd [54|. burymoeMkocThb
Mopoilka, rnojy4yeHHoro B pesyinprare nomona 31ICc nobaskoit 5%
kpapuesoro necka (Maccel 31IC), cocrasuna 81,7 r (OUTYMOEMKOCTD
MOJIOTOM 30JBI 0e3 mobaBku necka — 117 r).

Paboramu [80] mokazaHa 3(@eKTUBHOCTL NMPUMEHEHUS 30-
JOLLJIAKOBBIX MATEPUAIOB B achanbTODETOHE IJI ITOBBLILIEHHS H €To
NPOTUBOTOJCIEIHBIX CBOUCTB.



4.6. Illpumenenue 3010WAaK08bIX CMecel 6 UeMmeHmobemone

Paboramu [39] O6pUIO NOKAa3aHO, YTO OTBAJIBHbIE 30JIOUIJIAKOBLIE
CMECH MOXHO MCIIOJIb30BATh B KAYeCTBE OJJHOKOMIIOHEHTHOIC 3a510J1-
HUTESA B MEJIKO3EpHUCTBIX OeToHax (6e3 NpUpoAHOro rnecka u Kpyil-
HOI'O 3AaMOJIHUTENS), a4 TAKXKE B Pa3IMUHBIX OETOHAX B COYETAHUU C
NPUPOIHBIMUY MIIKM UCKYCCTBEHHBIMHU 3aTTOJIHUTEIISIMH.

ConepxaHue B 30J10LUIaKOBOI cMecH 3epeH Mespde 0,315 MM j1o51-
XHo coctarmsaTh 20-50% no Macce. Pacxon LeMeHTa MNOBbILUAETCS Ha
10-20% no cpaBHeHUIO ¢ 6€TOHHBIMU CMECSIMH TPAIUILIMOHHOI'O COCTARA.

MesikosepHUCThI OeTOH Ha 3aloJHUTEeNe M3 30JI0UUIAKOBOMN
cMecu obnamaer npoyHocThio 50-500 krc/cM?, MOpO30CTONKOCTHIO
15-150 mmxios, terwonpoBoxHocThio 0,87-0,93 Br/(M-°C).

YcranosneHo [43], 4TO NpUMEHEHMUE 30JI0IUIAKOBbLIX CMECEN
[Py ITPOU3BOLACTBE OETOHHBIX M XKEJE300€TOHHBIX U3AETUN MO3BOJISET
3KOHOMMUTD 10 30% neMeHTa.

J106aBKU OTBAIBHBIX 30J0MIIAKOBBIX cMeceit Kypckoit THLI-1
48] B OeTOHHbIE cMECH NMO3BOJSIOT 3KOHOMUTE Ko 15% uiemenTta, a
NpHU CYyNb(PATHOM aKTUBALMU 30JI0ULIaKOoB — jo 30%.

ITpuMeHeHKe 3010UUIaKOBBIX MaTepuaioB bypuiteiHckon FPOC
(OT CXKMUIaHUs KaMeHHbIX yrierd JIpBoBCcKO-BosablHcKoro Hacceitna)
|47] mo3posKWiio 3aMEHUTH B OGETOHAX IS NPOMIBOLACTBA JAOPOXKHDIX
[UTAT, HLOPOXHOI'O U I'a30HHOTO DOPIIOPA, TPOTVAPHON TJIMTKU U APY-
rux usnenuit 1o 40% MEenKo3epHUCTOro MPUPOJHOTO Necka.

Mcnons3osanye 30/ U UIJIAKOB OT CKHUTAHUSI Oyporo yris J1ajao
BO3MOXXHOQCTB COKPATUTh 10 20% necka u yMeHbLIHTh PACXOL HEMEHTA
Ha BramuMmupckoMm XKBK [49].

PazHoBHIHOCTBIO MEJIKO3EPHUCTBIX OETOHOB Ha 30JIOUIIAKOBbIX
CMECSX ABASIOTCS OETOHBI HA 30JIONECYaHOM 3anoaHuresne. KMx romy-
YaKT BBEACHMEM B TOLLHUE LEMEHTOIECUYAHbBIE CMECH 30JIbl TDC. KOTO-
past BBINTOJHSAET (DYHKUHUHY MUKPOHANOIHUTENS U NMYLLIOJAHOBOM [O-
0aBku. OHa 3anoJIHAET NYCTOThl MEXNY TECUYUHKAMH, YBETUYUBAET
COAEPXAHUE TECTd BSIKYLIETrOo U OOBEMHYIO KOHLEHTPALHMIO TBEPIOU
¢da3sl B OETOHHON CMeECH.

ONTUMAJILHBIE COCTABbI 30JIONECYAHBIX OSTOHOB JOCTUTAIOTCS
[P COOTHOILUEHUU KOMIIOHEHTOB (I10 Macce) UEMEHT:30Ja:IECOK =
(1: 0,2: 3,8) — (1: 0,8: 5,4). Benenue 3onbl Ha 20-50% ysenuuuBaer
[IPOYHOCTH I1€CYAHBIX DETOHOB.



[Ipy MpPHUroTOBNEHHUH TXEJIOTO OETOHA 30J0UUTAKOBAsT CMECH
MOXET YaCTH4YHO WM TTOJHOCTBIO 3aMEHMTh necok. llenecoobpasno
BBOIUTD 30J0UIAKOBYIO CMECH BMECTO MEJKO3CPHUCTOTO I1eCKa, Tpe-
Oviollero MNOBBILIEHHOTO pacxoia LEMEHTd. J3OJIOINAKOBAS CMECH
VJIVYIUAET 3¢pHOBOM COCTAB M YKJI4IBIBAEMOCTh OETOHHOW CMECcH IpH
IKOHOMMH AOPOrOCTOSIIMX 3aAMOMHUTENEH, @ B OTOEHABHBIX ClIydasix 1
[IEMEHTA.

Paboramu [62] 61710 060CHOBAHO HCIHOJB30BAHUE BHICYHICHHOM
30JIOLLIAKOBOH CMECH B Ka4YeCTBE KOMITOHEHTA 30J10KapOOHATOLIEMEH -
THOT'O BSLKYILETO JUISE IIPOM3BOICTBA CYXUX CMeceH. Takoe KOMIUIEKC-
Hoe BSIKYUee IT03BOJISeT 3KOHOMUTD 10 30-50% LeMeHTa B 3aBUCUMO-
CTH OT Mapxy OeTOHa.

30JIOUIIAKOBBIC CMECH HAUIM IIpUMEHEHUE B BUIS IMOPUCTHIX
30JiSHBIX 3ATTOJHUTEIEH B KEPpAM3UTOOETOHE, B DETOHAX Ha MNMTHUHO3EM -
IOM KepaM3uTe, Ha 30J5HOM ariclopuTOBOM FpaByMH, Ha 0E306KUTO-
DOM 30JIbHCOM TPABHU.

4.7. 3Gpybexcrbiil onbim npUMeEHEHUA 304 U 30A0UAAKOBBIX CMECEl
8 Q0POFCHOM CMPOUMEAbCINES

Benyuiee mecTo cpemu crpad 3anamHoud EBponbl B pelteHUn
NpOOASMBl UCIIONB3OBAHUS TOIUIMBHBIX OTX0HoB 13C B JIOPOXHOM
CTPOUTENBCTBE 3aHUMAET Dpanuma [57]. 3ons! yHOCA UCTTONB3YIOTCS
BO DBCEX 3NuMEHTaX JOPOXHBIX KOHCTDYKUMHN. B 3aBUCHMOCTH OT UX
COCTaBa U CBOKMCTB OHU MOTYT BXOJUTH B T€JIO HACHINHU KAK TeXHOTCH-
HBIX TPYHT; KAK MUHEPATIbHBIY MATEPHAJ, YKPEIVICHHBIH MMIpaBIUYe -
CKMM BSDXYIIUM, B HUXHUX CJIOSIX OCHOBAHHUS, B BEPXHUX CJIOSAX OCHO-
BaHUS KaK KOMIIOHEHT CMEIHAHHOr0 BIXYILIEro WM B Ka4eCTRE CaAMO-
CTOATCIBHOIO BSIKYIIErO;, B aCHaANLTODETOHHBIX ITOKPHITHIX KAK MHU-
HEPAJbHBLIN ITOPOLICK, B LEMEHTOBETOHHBIX — KaK Ho0aBKa, yJIyylla-
o1asi cocrap GeToHa.

BraxHbie 3071bl YHOCa NPHUMEHSIOT UISS BO3BEAEHHS HACHINEH,
CCIIM HEBO3MOXHO 3aJIOXUTE PE3EPBLI UIU KAPhEPhl U3 €CTECTBEHHBIX
'PYHTOB, d TAKXE IPU UX HEYAOBICTBOPUTEIBHOM KAYECTBE. 30JIbI
YKALBIBAIOT CJIOAMHU T10 40-50 cM ¢ YILIOTHEHUEM, OTKOCH! YKPEIUIsi-
10T JEPHOM.

B HIDKHUX COSX OCHOBAHWU WHPOKO MIPUMEHSIOT CMECH 30J1
YHOCA € M3BECTHIO ¥ TUMICOM, B BEPXHUX — ApOOJIEHYIO FPaBUMHO-TIEC-
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YAHYIO CMECH, YKPETUTEHHYIO 30JbHO-U3BECTKOBBIM BSXyLWIMUM. OnTH-
MaJIbHbBIE PE3YVILTATHI NOJYYEHB! NTPH COOTHOIIEHUM U3BECTH M 30JIbl
1:4. Ecau ycTaHOBKHM ISt IPUTOTOBIECHUS CMECEN pa3MeELiCHBI OKOJIO
OTBAJIOB 30J1 YHOCA, TO Ha TeppuToprio TIC 3aBO3IT rpaBHHHO-IIEC-
JAHYIO CMECh, U3BECTb U TUIIC, MOABOMST ROAOIIPOBOL; €CJIUM OHHU Ha
XOISATCS Ha CTPOUTENBHOHU IDIOUA0KE, TO HA HEE 3aBO3ST BCe MaTepua-
abl. [l IpUroToRIeHUST CMeCcer UCITONB3YIOT CMECHUTRIIU C TIPHHYOH -
TeJILHBIM lepeMelltuBaHueM npoussoautenbHocTeio 300 1/4. llpu
VKJIQJKEe cMeceid ocoboe BHUMAHUE VJIENAHT KAaYeCTBY YILTOTHECHMSI.
Ero ocyumectiasiior BUHOPOKATKAMU, KATKaM{W Ha MHEBMATHYCCKUX
wuHax, nHeBMoBuOpoxkarkamMi. Ha ykpersieHHOM cjioe OCHOBAHUS
YCTPAUBAIOT 3AILUTHBIN CJIOM TUNA OAMHOYHON HJIH JIBOVHOU IGBEPX-
HOCTHOH oOpaboTky nyrem poziusa 0,5-2 j1/M? KATHOHHOU GHTYMHOM
3MyJIbCUM ¥ pacnpenesnsiior 0,5-6 a/M?% mecka win webHs ppakuuu
10-20 MM. Yxknanka achanproOETOHHOIO IOKPLITUSI HENOCPESACTBEH -
HO Ha IPaBUMHO-IIECYAHVIO CMECh, COOAEPXKALYI0 U3BECTh U 30J1y, HE
JOITyCKaeTCHl.

AKTUBHBIE 30JIbl IUIA YKPEIUIEHUS [TECKOB, I'PABUMHO-IICCYAHBIX
M TPABUMHO-1UEOEHOYHBIX CMECEH MPUMEHSIOT B KAUYECTBE CAMOCTOS -
TEJIBHOIO BsXYLIEro B KoauyectBe 5-15% (Macchl cMecu).

B yxareiBaeMoM OeToHe i obecnedeHUst HauOONBIIEH €ro
[UTOTHOCTH UCHOJB3YIOT 30JIy VHOCA, OTXOAb! TOPHOXOOBIBAIOLICH
NPOMBIIJICHHOCTH, U3BECTHAKMA U Ip. |73].

B Anrimu 30J1a yHOCA OT CXXMTaHUsS KAMEHHOTO yriisg Obula npu-
MeHeHa B Hayajie 60-X rofoB Kak Matepua JUist BO3BEACHUS HACHIIIEN.
HccneaoBaHusa NoKasaJiM, 4YTo 30Jia YHOCA SABJSIETCST MATCPHAIIOM,
[IPUTOOHBIM WIS COOPYKEHHSI HACBINEH U YCTPOHUCTBA HUXHHUX CJIIOEB
OCHOBAHHS ITOPOKHOM OHCXKIbI, KOTOpPbIC HOJXKHBI HAXOOUTHCA HaA
ryouHe He meHee 40 cM OT MOBEPXHOCTHU ITOKPHITUS B CBA3U C UX HE-
[IOCTATOYHOU MOPO30YCTOMYUBOCTBIO. AHAMOTHYHBIE UCCAEIOBAHUS
30JIOUIAKOBBIX CMECEH M3 OTBAJIOB TEIJIOBBIX JEKTPOCTAHIIMHA HOKA-
3aJIM MX [IPUTOZHOCTD VISl COOPYXECHHS HACBIIIEN U YCTPOUCTBA OCHO-
BaHUH IIOPOXHBIX olexa. K3 atoro mMarepuasa ObLUIM OTCBHINIAHBI IBe
HAChINU MIPH PEKOHCTPYKLUMUHU JOPOTrH Al, B KOTOpPbIE YJIOXKEHO OKOJIO

172800 M3 3onouuiakosoii cMecH [58]. PekoMeHIZOBaHO HE COOpPYXaTh
HACBIIIM U3 MEIKOro ¥ BJIAXHOIO MaTepUana.
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30J1y YHOCA UCIOJIb30BAJIU B XECTKOM YKaThIBaeMOM DETOHE JJIA
YCTPOMCTBA JOPOXHBIX OJIEXN, a TaAKXe JUIg YKPEIUIeHUs NMOICTHIAI0-
nmx cinoes [66]. Obpasunl 6eToHa ¢ nobaskoit 42% (Maccel brKyuie-
ro) 306l B Bo3pacTe 28 cyT MOoKasaIu OObUIYI0 NPOYHOCTH, YeM
ODBIYHOTO.

Heckonpxo Hachineldl M3 30JIOLUIAKOBEIX CMECEeH ITOCTPOEHO B
Benrpun |59]; onHa BeicoTO# 2-3 M, 06beMom 4000 M3, BTOpast — cooT-
peTcTBeHHO 1,7 M 1 22744 M3, Tpetha — 1,5M 1 2700 M3, Ypessbryaid-
HO HeGnaronpusTHas noropa (3a 8 pHeil seinaso 400 MM 0cagxos B
BUIE OOXIS) HE MOMELIAd CTPOMTEIbCTBY biraronaps Xopowen jape-
HUpylolel crtocobHocTH cMeceit. Kpome Toro, B 1986 1. ¢ mpumene-
HYEM 3075l 6BUIO VIOXKEHO OKOJI0 2 MITH M? JIOPOXHBIX MOKPBITUI [65].

Wiccnenosarusg, nposeneHHble B CHIA, moxaszanu, 4TO 30JbL
MOYXKHO KCIICGIB30BATD JUTS PTHIPOTEXHUYSCKMX HACBHITTHEBIX COOPYXKEHHUH
160]. OnpITh! Ha CREXKEYJOXEHHBIX 00pasiiax no OnpeACNeHuo COMpo-
TUBJIISEMOCTH CHABUIY MOKa3aM, 4YTO 30Ja yHOCa HUMeeT HEKOTOpOoe
CLEIUIEHKE TIpU VBJIAXKHEHUU BCJACICTBUE MMOBEPXHOCTHOIO HATIXE-
HUA B [1ODOBOU BOIE.

OTueqaeTcs, 41O eCHH IPOLecC KOHCOJMJZAUMU B JIabopaTop-
IbIX VCIOBUAX JLINTCH CUUTAHHBIE MUHYTBI, TO OCAKa HACBIITH U3 Ta-
KOTO MATEPUATA NPOUCXOAUT HA NPOTIXKCHUHM BCErO CTPOUTEIBLHOIO
TEePHOLA.

B Yloaeme npoBeleHB! HCCISIOBAHUA Y ONBITHBIE paboThl MO
VIKPETUIEHHU ) 30J1b YHOCA KAK CAMOCTOSATC/IBHBIM BSXYUIHM HE TOJBKO
[1ECKOBR, HO M JIMHUCTHIX rpyHTOB [61]. TlosydeHbl HONOXUTCIbHDBIC
PeAyILTAThl MpU yCTpoicTse ONHOCIOMHOrC OCHOBaHMSA U3 IJIHHBI,
yKoeIUleHHOH 8% 30Jel yHOCA, U OBYXCIOHHOIO OCHOBaHMS ¢ HHX-
M CJIOEM 13 [IbUIEBATHIX IECCORBIX CYIIIMHKOB, YKpEeIeHHbIX 8-12%
30Jibl VHOCA, Y BEPXHHM CJIOEM M3 TOTO XK€ IPYHTA, YKpeleHHoro 6%
30JIBl VHOCA ¥ TAKMM K€ KOJMYECTBOM TOPTIAHAUEMEHTA. YCTAHOB-
nEHO, YTO IPYHTHI (IBUIEBATHIE IIECKH, IIMHBL, CYTIMHKN}, YKDETUIEH-
wuie 5-15% nojnn!l yHOCA, VIOBASTBOPAIOT TPEOOBAHVAM, ITPEAbSIBINAG-
MBIM K TOVHTAM, YKPEIUIEHHBIM HEMEHTOM HIIM W3BECTHIO. OnHaxo
HapacTaHue IPOYHOCTH [IPOTeKaeT MeUICHHEH. Mopo3GCTOMKOCTS
yKDEIUICHHBIX TPYHTOB B 42-CYTOYHOM BO3pActe B DOMBIUUHCTBE CJIY-
JACE AOCTUIZCT 3HAYEHUU, NONMV4asMbIX TPpH VKPEIDICHWH aHANOTYY -
HBIX FDVHTOS LHEMEHTOM B BO3pacTte 28 cyr.
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B HpoonmM B MCIONB3yEMBIH JUIS AOPOXHOIO CTPOHTENBCTRA
CMEIIAHHBIN IUIAK CTANCIAABUIBHONG NPOU3BOACTBA HOOARIIIOT N0
5% (Mmaccel cMecH) 30JbpI YHoca [03].

B Flramsm [64] 3013 OT CKUTaHUS VIS HPHYMEHSETCSE KaK €CTeCT-
BEHHBIN 3aMIOTHUTENE U BOKVUIES B KOHCTPYKIMSIX HOPOMHBIX OUEXK Fr

B Kurae 1npH coopyXeHHH aBTOMOOHILHOW JOPOTH B KAYecTRe
HECYIIErQ CIOS MCHOMB30OBAAY CMECh M3BECTH ¢ KAMEHHOYIMWIHHOU
sonoi {70} B COTUMaJIBHOM COOTHOWIEHMMN KOMIICHEHTOB M3RECTS !
3ona = 1:4. [ipu comepxanuy usnectr 12% npounocts cBpasiios 11a
56-¢ cyrku cocrapmia 33,2 kre/cmi. Ha ckopoctiioll Mardcrpany
Nanjing-Yancheng 5 KayecTBE CCHOBAHUY LODOXMHLIY NHOKDRITHH
[IPUMCHSINH IDYHT, VKPEINCHHBIM KOMILIEKCHBIM BANYUIMM — Ue-
MEHTOM, HU3BECThIO U 30)0# yHoca |74

B Pumnannuy KaMEHHOYTOABH2E 3013 yHOCE 3MGEeKTURHO Hi-
oJiL3vercs B achaibTODETOHHBIX CMECHX B KAYECTRE HODABKY 1 B3BL-
CTKOBEIM HanonHurexaM [71]. Cee nomouibio Gniiy yKOEINCHH So-
JIOTHUCTRIC FPYHTHI HA OJIHOM M3 YYaCTKOB goporu [/91.

B Vismmy 30Ja YHOC2 NPUMEHMETCH VIS VEKDCIUICHHE IPVHTOR
HACBHIIM U JUIS YCTpokcTBa DoKpniThs {771 MMeTes IIposKTh 110 o
MCITONBE3OBAHUIO JUIST CTPOMTEABCTRE DRVAITANHLIX 3AAHNH. “ﬂ::a
oOpasHbiM CKA3aaCh 3ACHINTKA 3CA0H MOKDBIY HUSHR © TIOOR0R ViR
NPOAYKTHUBHEIM HCITONBIORAHTEM 36MEAR.

B CIIA ocviiecTBNEHO }'f'}'-i"peﬂjifi}{ HE BOAGH VHOCH Tiyviid
CCH GBaHW FOBORHON oOe¥ s Ha royduny 15 oM {781

B Bensiwm 3050l YHOC2 HCITOAD3YIOTCH KaK aKTharas Aolnei o
nyuuoﬂaﬁ%bm SETOHBL 1 B KAUECTRL KOMIIOHCHTE BHEKVIDOTS J1HY

VKPETUICHMS rTecka (811

5. OCHORHBIE HOPMATHUBHBIE AODKYMERT
M METCAWYECKRHE PERLOM H—immmg (3L
MPUMEREHM 304 ¥ 30 fmrzﬂm OB

Ll e LR Rt X L L F.':Fl s
b3 -
o

MATEPUANAGE © AOPGIRHOM TP M TR AR AR

ﬁﬂi
: "“Hr ;
e

)
“Haiy

CHull 2.05.02-85. Arromobunprble fopord. Foccrpoid
19806 r.

CHull 3.06.03-85. AsTomobGuibHBIC Jopord. loccrpoil Hoco-
cuu. 2000r.



'OCT 25818-91. 3onbl yHOCa TEIUIOBBIX JIEKTPOCTAHUMU 1A
6eTOHOB. TeXHWYEeCKUe yCIOBUA.

[TOCT 25592-91. CMecu 30J0UUIAKOBBIE TEIIOBbIX SAEKTPO-
CTAaHUUM IWIg OeToHOB. TeXHUYECKUE yCJIOBUSL.

'OCT 23558-94. (CMecu 11e0EHOYHO-TPABHHMHO-TIECYAHbIE U
IPYHTBI, OOpAabOTAHHBIC HEOPraHWYECKUMU BSIXYIUUMU MaTepuaia-
MU, JUISI JOPOXKHOIO W A3pOIPOMHOTO CTPOUTENILCTRA. | eXHUYeCKue
YCJIOBUSI.

TOCT 30491-97. Cwmecy oOpraHOMMHEPAIbHbLIE W IDPYHTHI,
VKPEIMIEHHbBIE OPraHWYECKUMHU BSIXKYILMMHU, UIS JOPOXHOTO U aspo-
APOMHOTO CTPOUTENBCTBA. TexHUUEeCKHUEe YCIOBUA.

TOCT 26644-85. Lllebenns U ecoK M3 LDIAKOB TEIVIOBRIX 3JIEKT-
POCTAHUMN s 6€ToHA. TeXHHUYecKue YCIOBUA.

["OCT 25100-95. I'pyntei. Knaccuduxkanus.

TOCT 9128-97. CsMmecu acdansTobeTOHHBIE JOPOXKHBIE, A3DO-
APOMHBIE U achalibTODETOH.

HOpMBI Ha U3BICKAHWA HOPOXHO-CTPOUTENbHBIX MATEPUAJIOB,
MPOCKTHPOBAHME U paspaboTKy NPUTPACCOBBIX KAPhEPOB UL aBTOIO-
poxxHoro crpoutensersa BCH 182-91. Munrpancerpoit. — M. 1992

TexHuyeckye yKaszaHus 110 UCIIOJb30BAHHUIO 30J YHOCA U 30-
JOUIAKOBBIX CMeCe OT CXKUTAHUS PA3TUYHBIX BUJOB TBEPHLOTO TOTI-
N BA ST COOPYXEHUS 3EMASHOIO MTOJOTHA M YCTPOHCTBA JOPOKHBIX
OCHOBAHUHK M MOKpHITUN asToMoOunpHBIX gopor BCH 185-75.
MuHTtpaHeeTpoil. — M. 1976.

TexHuyeckue ycioBUsl MO YKpeIrUIEHUIO I'PaBHITHLIX MaTepua-
JIOB 30JIOM CYXOr0 YHaBJMBaHUs UISI yCTPOHCTBA JOPOXHEIX OHEX B
YCIIOBUAX cyxoro ¥ xapkoro xiuumara BCH 13-85. Munasromop
Y3CCP. — M., 1986.

Meronuyeckue peKOMEHAAUUU IO OCYLIEHUIO 3eMIISTHOTO I10-
JJOTHA W OCHOBAHMH JHOPOXHBIX OOEXI B paloHax u3OBLITOYHOTrO
YBIQXHEHUSA U CE30HHOTO NpOMEp3aHUs I'pyHToB. — COK3I0pPHUM.
M., 1974.

MeTonnyeckne peKOMEHIALMH I10 YCTPOMCTBY OCHOBAHUI H ITO-
KPBITUH ABTOMOOMIBHBIX AOPOT U3 TIPYHTOB, VKPEIUTEHHBIX 30JIb-

HO-OMTYMHBIMHU U ITOJJMMEPHO-OUTYMHBIMK BEXyLWMMU. — Col0310p-
HUu. M., 1974,
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PexoMeHIauUuy [0 MPUMEHEHUIO aKTHBHBIX 301 yHoca TOL
PCOCP B xauecTBe BSOKYILMX VTSI YVKPEIUICHUS IPYHTOB B OCHOBAHUSAX
TOpOXHBIX onexa. I'unpomopHuun. — M., 1974.

MeToauyeCKUe peKOMEeHIAHH TO UCITOJH30BAHUIO 30JI0HUIAKO~
BhIX cMeceil TOC g yerpoUcTBA YKPEIUIEHHbBIX OCHOBAHUUN U MOpO-
303alUUTHBIX JOPOXHBIX onexa. — CowspopHuu. M., 1977,

Metonuyeckue peKoMeHIAMU 10 YKPEIUICHUIO TPYHTOB M OTXO-
OB HPOMBILUIEHHOCTY BSDKYIUMMH Ui YCTPOUCTBA BEPXHEW YACTH 3eM-
JITHOTO TOJIOTHA aBTOMOOWIBHBIX fopor. — CowsnopHuu. M., 1979,

Metonryeckie pekOoMeHIAUNKM [0 MPUIOTOBICHUIY MECTHBIX
HUTAKOBBIX BSKVIINX IS AOPOXHOTC CTPOUTENHCTBA. — CQIO3IOPHUH.
M., 1980.

MeTonuyeckue peKOMEHIAUMHU 110 UCITOIB30OBAHMIO 3CGJICHIIA-
KOBBIX MATEPUANIOB LJISI YCTPOMCTBA OCHOBAHMHK aBTOMODMIIBLHEIX JO-
por. — Cowo3nopHuu. M., 1981.

MeTtoguueckKke peKOMEHIALMH NO YCTPOHCTBY 1EeOEHOYHBIX
OoCHOBaAHUM, 00OpabOTAHHBIX HECKOUEMEHTHON cMechic. — Col3[op-
Huu. M. 1985.

ICTOOMYECKHUE PEeKOMEHIALUMK HO CONPEICACHHUIO 2KOHOMUUEC-
CKY pAlMOHANIBHOHN o0JIaCTU UCHOJIB30BAHUS oTxXoIoB 123Cu [ P2CxH
ACPOXKHOM cTpouTenbcTBe. — CoioznopHuu. M., [987.

Merongnyeckue peKOMeHIAUKM 110 UCHOAL3NBAHMIO 301 yHOCH
OT CKMUTaHug yriicik KaHcko-AYHHCKOTO TOMMMRHO-3HEPTETUYCTKO-
'o KOMIUIEKCa U OCYIUEeHHMS BepXHEH YacTH 3eMIISTHOIO TI0JIOTHA U
YCTPOUCTBA OCHOBAaHUK M  MOPO3O3AUIUTHBIX CHOEB HOPOXKHBIX
onexn. — CowspopHun. M., 1988.

MeTonyueckue pekoMeHauuy o pa3paboTke BEIEMOK B INTHHI -
CTBIX I'PYHTAX BIAXHOCTERIO BBIIUE ONTUMANBLHOHU W HCIOIB3OBAHUW
ATHX IPYHTOB [UISI BO3BEIEHUS HACKINIEH aBTOMOOUIBHLIX HOpOoT BO 11 U
[1I nopoxno-xuMaruueckux 3odax. — CowsnopHuu. M., 19&8.

MeTtonmnyeckue peKOMeHIALUHN 10 YCTPOUCTBY JOPOXKHBIX OJIEX
U3 TPYHTOB ¥ MATEpHUaAJIOB, 06pabOoTaHHBIX CJIAHLEBBIMU 30J1aMU YHOCA
B 3UMHUX veiaoBusax. — Corosnopaud. M., 1989,

MeTtonuuyeckue pekoMeHAAUUK MO TEeXHOJOIMH COOpYXEHUS
3eMJISHOTO ITOJIOTHA M3 TVIMHUCTBIX TPYHTOB IMMOBBIMIEHHOU BIAKHOCTH
B HeyepHoseMHol 3o0He PCOCP. — Cowsnopuuu. M., 1990.
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MeToauyecKHe peKoMEeHIalMu I10 NIPUMEHEHHIO B JAOPOXHOM
CTPOUTENLCTBE OUTYMOMUHEPAJIBHLIX CMECceN, CONEepXKAIUX CJIaHlie-
BYIO 3071y cyxoro orbopa. — CorozgopHuud. M., 1990.

PyxoBoAcTBO 10 nNoAdOpY U NPUTOTOBICHUIO HEPYIHBIX MATEPH -
aJIOB W I'pYHTOB, O0OpabOTAHHBIX HEOPraHUYECKUMU BAXYUUMM I

nopoxHoro crpouteaberBa. — CowosgopHun. M., 1991.
PyKoBOACTBO IO CTPOUTEIABCTBY OCHOBAHUI Y MOKPBITUH aBTO-
MOOMJIBHBIX JOPOr U3 1IeOEHOUHBIX M TPaBUMHBIX Marepualios. — Co-

w3nopHuu. M., 1999
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