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MEXAHUYECKHUE U JE®OPMAIIMOHHBIE CBOMCTBA OBPA3IIOB,
COCTOAIIUX U3 PPESEPOBAHHOI'O ACOAJIBTOBETOHA,
BUTYMHOM SMYJIbCUA U IEMEHTA

Kano. mexu. nayk, ooy. KPJIN9KOBA 3., kano. mexn. nayxk THJIHHI'EP .

Kowuyxuii mexnuuecxuil ynugepcumem (Cnosayxas Pecnyoauxa)

B CnoBakum cymiecTByeT HEOOXOIUMOCTD IIO-
CTOSIHHOTO MOMCKa 3PPEKTUBHBIX TEXHOJOTHIA pe-
MOHTa achaabTOOCTOHHBIX TOKpPHITHH. OrpaHu-
YEHHOCTh (PMHAHCHUPOBAHUS HE MO3BOJISICT BBITIOJ-
HSTHh PEMOHTHBIE paboTHI B TpeOyeMoM o0beMe 110
TPAAUIIIOHHBIM TEXHOJIOTHAM. DTOMY K€ CITOCO0-
ctByeT otHeceHue nopor II u III kareropuii x pe-
TUOHAJBHBIM YIIPABJICHUSIM, KOTOPBIE HE HMEIOT
JIOCTAaTOYHOTO (DMHAHCHPOBAHHS ISl IOJJIepKa-
HUSI COCTOSIHUSI aBTOMOOWIIBHBIX JIOPOT Ha BBICO-
KOM TEXHHYeCKOM ypoBHe. OIHUM M3 IyTeH pe-
IICHUS] JaHHOM NpoOIeMbl SBISETCS pEreHe-
pupoBanue acanbTOOCTOHHBIX TMOKPHITUH, T. €.
OOHOBJICHHE CTaporo acQaabToOETOHA, IIYTEM €ro
(hpesepoBaHUs U YIyUIICHHUs COCTaBa 3a CUET BHE-
CCHHUS OPraHUYECKUX M MUHEPAJIbHBIX BSIKYIIUX C
MOCJIEYIOUIEN YKIAJAKOW U YIUIOTHEHHEM pEereHe-
pupyemoro matepuana (P-marepuan).

OpnHako JaHHBIM TMPOIECC MMEET OTPaHWYCH-
HOE MPUMEHEHWE H3-32 OTCYTCTBHSI TEXHUYECKUX
pexomeHmanuii. 1 moatomMy BO3Ne CMECHUTEIBHBIX
YCTaHOBOK CKOMIJIMCH OOJBIIHE 3amachl ¢pe3epo-
BAaHHOTO MaTepuana, KOTOPBIH MOXHO MPUMEHHUTb
B XOJIOJIHOW TEXHOJIOTUU. ['JIaBHBIMM KOMIIOHEH-
TamMu P-matepuana sBISIOTCS: IPUPOJHBIA CTPOU-
TEJNbHBIA KaMeHb, OpPraHMYecKoe BeIIecTBO (OW-
TyMHasi OMYJIbCHSI, BCTICHEHHBI OUTYM) BMECTE C
TUIPABIMYECKUM BSDKYIIMM (IIEMEHT, H3BECTD).

Henp »KCIEpUMEHTANbHBIX HCCIEIOBAHUN —
pa3paboTKa NPAKTHYECKUX PEKOMEHIAIUN JJis
MPUMEHEHUs] PpelenTyp cMeceil, CO3JaHHBIX Ha
OCHOBe oOT(pe3epoBanHOrO0 Matepuana (P-ma-
Tepuana). [IpeanoxeHsl ABe CMECH C Pa3IHYHBIM
cojepkaHueM P-matepuana, ynmydmieHHbIE MpH-
POITHBIM CTPOUTEIHHBIM KAMHEM TaK, YTOOBI 3ep-
HOBOI cOCTaB cMecH HaxOIWics B 00JacTH ONTHU-
MaJgbHOM TPaHyJIOMETPUH B COOTBETCTBUH C [1]
(puc. 1) mas BEpXHETO CIIOS OCHOBAHUS TOPOKHOM
OJIeXKTBI.

B 1abopaTOpHBIX YCIOBHSX HPOU3BEICHO
VIUIOTHEHWE KaMEHHOTO Marepuaja IO METOAY
IIpokTopa C 1eNblO0 yCTAaHOBJIEHUA ONTUMAIIbLHOU
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BJIAXKHOCTH CMeCHU. Pe3ynbTaThl UCIHBITAHUNA TIPU-
BeleHEI B Ta0u. 1.
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Puc. 1. I'paHynoMeTpHYeCcKuii COCTaB CMeCei: — - — — CMECh A;
--- —cMech B; —— — rpaHuna onTUManbHbIX cMecei
Tabauya 1
Pe3ynbTaThl 1a00paTOPHOTO YIUIOTHEHHS CMeceli
N MakcumanbHasi IIoT- OnTumanbHast
o
3 HOCTb CMECHU BIIQ)KHOCTh
cMecu 3
Pd max> KT/M Wopts %
1 2200 6,15
2 2190 4,90

CrnenyrommM 3TarmoM WCCIEIOBAaHUA SBHIICS
MIPOIIECC OMpPEAEICHUsI ONTUMAIBHOTO KOJUYECTBA
OMTYMHON »OMyJIbCHM M IIeMeHTa. buTyMHas
aMyIeCcHs copeprkana 1o 60 % Outyma, a mpuMeHsie-
MBI TIeMEHT cooTBeTCTBOBaI Mapke [1I/B S 32,5 R.

CocraB cMeceil mpuBeAeH B Ta0I. 2.

KonundecTBO Bobl B cMECH B 3aBUCHUMOCTH OT
COJICpPKaHUsl KAMEHHOTO MaTepuaia Onpe/elisiioch
IO BBIPAKEHUIO

W=Ww

opt

— W — W — 05A + 0,05C, %,
rac Wl — €CTCCTBCHHAs BJIAXKHOCTb KaMCEHHOT'O

Matepuana, %; Wy — KOTU4eCTBO BOJBI B OUTYM-
HOH dMynbcud, %; W,y — ONTHMallbHas BIaX-
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HOCTb, ompenesieHHas 1o merony llpoxropa, %;
0,5A — monoBrHa KoJIMYecTBA OUTYMa B SMYJIbCUH,

Tabauya 3
Pe3yabTaThl HenbITanust 06pa3uoB no Mapmasury

%; 0,05C — KoIM4ecTBO BOJBI, M3PACX0IOBAHHOMN IIpeobpasopanue mo | Mepa
% Ne CTabHIBLHOCTD 110 Mapmanty PM.  bectkocrr
Ha THApaTaIUIo eMeHTa, %o. cmecn| Mapmamty SM, xH plO’l MYM > iy
Tabauya 2
Cocras cmeceid Al 7.7 30,1 25,6
C % 5 A3 7,3 31,3 233
- OCTaBuCMeCI/I( © OT 00BeMa) v 1.7 260 150
Ne PHPOMIBIL | f e A6 8.6 273 322
ovecy| P-Ma- | CTPOHMTEIIb- J— Burymuas| Ile- |Bo-
Tepua | HbI KaMEHb P SMYJIbCHS | MEHT | 1a Bl 6,9 25,0 27,6
(02 nr) | OPOMIOK B3 7.8 283 27,6
Al | 80 14 6 2,0 1,5 |4.8 B4 11,0 26,3 41,8
A3 | 80 14 6 3,5 1,5 13,8 B6 9,6 24,0 40,0
A4 | 80 14 6 20 [30 [49 CTH min 5 1540 -
A6 80 14 6 3,5 3,0 13,8
g ; 28 28 — 431’(5) ig ;’8 JedhopmanmoHHbIe CBOMCTBA OBIIM OMpeIeie-
B4 T 60 10 — 3.0 30 13.1 HBl Ha oOpa3nax, UMerIHX (GopMy YCEeueHHOH
B6 | 60 20 ~ 4:5 3:0 2:0 nupaMuel  (CeueHre 00pas3loB  BEPTUKAILHOU

15 npuroToBieHus cMecel HCXOIHbBIE KaMEH-
HBIC MaTepHajbl ObLIM BBICYIICHBI MPH TEMIIEpa-
type 105 °C (W, =0).

Jns omnpenencHuss (UINKO-MEXaHUYECKUX U
JIeOpMaIMOHHBIX XapaKTEPUCTHK 00pa3IioB, W3-
TOTOBJICHHBIX W3 pa3pabOTaHHBIX PEIENTyp CMe-
cell, OBITH MTPOBEIEHBI NCTIHITAHWIS:

¢ CTa0MIIBHOCTH, TIPEOOPa30BAHMS M JKECTKOCTH
(mo Mapmanny);

e CTaTUYECKOr0 MOYJIS TOJI3YYECTH S(y);

e KoMILIeKCHOrO Moayas E, (mo ®. Illnoc-

cepy).
Jns mpoBeneHus ucnblTaHus 1Mo Mapiamny

OBLITM M3TOTOBJIICHBI 00pa3Ilbl C YINIOTHEHUEM MO
Harpy3ko#, paBuoit 75 kH [2]. H3sroroBneHHBIE
00pa3Isl XpaHWIKNCH B TeUeHUE 28 CYTOK MPH TeM-
neparype 20-23 °C u BaaxsHoctd 40-50 %. Pe-
3yJbTAThl UCIBITAHUN, @ TaKXKe TPEeOOBaHUS CTaH-
nmapta CTH 73 6121 [1] mpencraBieHs! B Ta0M. 3.

Ha ocHoBaHWmM »THX pe3yJabTaTOB CIENIaHBI
CJICTYFOIIHE BBIBOIBI:

e perenTypa ¢ coaepkanuem 2 % 3MynbCcUU U
3 % uemenra (peuentypa A4) nMeeT HaWBBICIINE
Pe3YJIBTaThI IO CTAOUIBLHOCTH M KECTKOCTH;

e YBENMYEHHE COACPKAHUSA OMYJIbCHA U
YMEHbBIIIEHHE COJAEpP)KaHWs IleMeHTa (perentypa
A3) oTpaxaioTcs Ha BBICOKMX IOKa3aTENsIX 10
Mapmamty ¥ yMEHBIIEHUH KeCTKOCTH;

¢ OTCYTCTBHE MHHEPAILHOTO TIOPOIIKa B CMECH
(peuentypst B1 u B6) oTpaxaercs Ha cTaOWIBLHO-
CTH M TIOKa3aTelsx 1mo Mapiamry, CHIDKas ux.

18

IJIOCKOCTBhIO MMeeT B Tpamerun) (puc. 2). Tpa-
MEeMeBUAHbIE 00paslbl OBUIM HM3TOTOBICHBI W3
MPSIMOYTOJILHON TUIACTHHBI B COOTBETCTBHU C Me-
TOAWKOW M3TOTOBIIEHUS 0OpasIoB 1Mo Mapiamry.
Camu WCIBITaHUSI TIO OTpeesIeHHI0 AedopManu-
OHHBIX CBOWMCTB TMPOBEJAEHbI MpPHU TEMIEpPAType
27 °C mo mertoauke, n3noxenHou B [3]. Temmepa-
Typa MpeACTaBIsAeT COOOM paCUETHBIN MOKa3aTeb,
YUUTBIBAIOIINN TEeMIIepaTypy clioeB achanbTode-
TOHHBIX MOKPBITHMA TONMIMUHON 20-25 cM i net-
Hero nepuoja roaa B CIoBaKkum.

a | P
—g"

0 Po

| H, ¢ H, R

Puc. 2. CxeMsl onpefiesIeHHsT PEOJIOTHYECKUX CBOHCTB 00pas-
LI0B: a — UCHBITaHHE Ha WU3rH0 (mporud); 6 — UCHBITaHKUE MO
JOCTHXKEHUIO MAKCUMAaIbHOTO N3rnba

OO6pa3upl NPUKICHBATHCH OCHOBAHUEM K IIPO-
KJIaJIKe, a Ha BEPXHHUI CBOOOIHBIN KOHEL MPHKJIa-
IbpIBANach Harpyska (puc. 2a), KoTopasi cozgaBaja
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n3rubaromuii MomeHT. CHauana ObUT OIperesieH
CTaTUYECKUH MOIYJIb MOJ3y4YeCTH, a 3aTeM — KOM-
IUIEKCHBIA MOIyJdb. MOIynb MOJ3Y4ecTH Mpel-
CTaBIsieT co0Oil OTHOLIECHHE HANpPSKEHUs K Bpe-
MEHHO NepeMEeHHOU aedopMalu Moj AeicTBUEM
cratTnueckoil Harpy3ku B Tederue 1000 c. 3Haue-
HHE CTaTUYEeCKOTO MOJIYJSl ONpeAessieTcsl MO BbI-
PpaKEeHUIO

_ 6 Pal’
e
Y ATy

rae P, — cuna, H; a — paccrosiHue TPUIOKEHUS
CHJIBI OT OCH 00pasiia, MM; ), — MPOTUO CBOOOTHO-
ro KoHIla obopasma, mm; C — TOIIIIHA 00pa3Ia, MM;
H, — mmpuHa ocHOBaHMsI oOpasna, MMm; H, — mu-
puHA CBOOOIHOTO KOHITA 00pasIa, MM.

N3mepenne KOMIUIEKCHOTO MOJYJISI BBITTOTHEHO
MpU KPaTKOBPEMEHHOU IepeMEHHON rapMoOHHUYe-
CKOWl Harpys3ke. BripaxkaeM MOyJib NPOYHOCTU
yepe3 OTHOIICHHWE HAIPsDKEHWS K BEIUYHHE Je-
(hopmarinu, BRI3BAHHOW TNPHIIOKEHHBIM HAIPsKe-
HUEM, a Takxke (ha30BbIi yroi 3ama3fbpIBaHUs TPO-
ruba, 3aBUCAIIANA OT BS3KOCTH MaTepwaina. 3Hade-
HUS KoMIuiekcHoro Moy (Mlla) onpenensem u3
COOTHOIIICHHH [5]:

rae E,

100

— KOMIUICKCHBIM Moaynb; E; — Monaynb

YIPYTrOCTH, XapaKTepU3yIOIUA YIIpyTrue CBOMCTBA
Marepuana; £, — MOJyJib, XapaKTepU3YIOIIUA BsI3-
KM€ CBOMCTBa MaTepHuala; y, — MaKCHUMalbHas Be-
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JIUYMHa mporuda cBoOOJHOro KOHIA oOpasma, M;
Py — ycunue, npunoxeHHoe K 00pasiy 0 IOCTH-
JKEHUS] MAaKCUMATLHOM BETMYHUHBI Iporuoa (puc. 20);
¢ — (a3oBBIi yron 3amas3ipiBaHus Iporuda, rpaf;
m — Macca KoJIeOJIoIerocst marepuania, kr; K; —
K03 PHULIMEHT, 3aBUCAIIMNA OT pa3MepoB U (OPMEI
obpasua; ¢ — TonuuHa o0pasua, MMm; S — MOIYJb
npoynocty, MlTa.

B Tabn. 4 npuBeneHs! pe3ynbTaThl U3MEPEHUN
CTaTHYECKOTO0 MOJYJs MHON3y4ecTu S;,) U KOM-

IIJIEKCHOI'0O MOAYJIA E;; .

Tabnuya 4
Pe3yabTaThl onpeiesieHusi CTATHYECKOT0 MOTYJIS MOJI3Y-
YeCTH U KOMILIEKCHOT0 MOTYJIst

KomrnekcHbri
< 1

a Ele o monyib, MIla & o L

22 E o = = =

! o LB S s E o

Ne |8 = Z23S = = e
5] = AlE T =] % % =
cMe- | 5 E ole ! g %l® g =
< 2555 E,=|> %o S L
R 3 3 Z 8 E, E, BEORlo T =
€72 E[E & =52 E|E =|F s
g L8 PE 7 o sSEE|g ¢
RN S E9%5 s
oD |O (< N g = ol &
5,0 2081 574 |2159| 15,4 | 270 |132,9
Al [10,0(701,5|0,064(2158| 677 |2262| 17,9 | 280 (129,2
20,0 2072(1206|2404| 28,6 | 300 |137,4
5,0 2490( 719 |2600| 16,4 | 340 |135,8
A3 | 10,0 (518,1{0,083|3024| 943 |3169| 17,3 | 380 |128,8
20,0 2988 (1591(3402| 28,6 | 410 |121,6
5,0 5312| 716 [5360| 7,7 | 360 |102,1
A4 10,0 (951,5|0,0535259| 735 |5310| 7,9 | 360 | 61,7
20,0 - - - - - -
5,0 2481(1034(2713| 22,4 | 350 |128,7
A6 [10,0(636,3|10,054(2519(1316|2875|27,8 | 390 (129,6
20,0 2116(1785(2913| 40,5 | 380 |125,3
5,0 3346| 586 [3397| 9,9 | 280 | 95,3
Bl |10,0|518,1{0.083|3370| 574 {3418| 9,7 | 280 | 76,0
20,0 3579| 559 [3623| 8,7 | 290 | 52,6
5,0 2047 581 |2129| 15,7 | 380 |172,3
B3 |10,01391,4{0,119{1928| 493 {1991 13,9 | 540 {180,5
20,0 1664 | 799 | 1849|252 | 510 |172,5
5,0 4103 | 539 |4138| 7,5 | 320 | 94,1
B4 |10,01994,7(0,039{4110| 583 {4151| 8,1 | 320 | 71,6
20,0 4125 721 |4188| 9,9 | 320 | 43,9
5,0 583811024(5927| 9,9 | 390 | 75,9
B6 |10,01148(0,093{5909|1042{6000| 9,9 | 420 | 54,4
20,0 7272 980 [7338| 7,7 | 380 | 31,5
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U3 taba. 4 BugHO, YTO HAMOOILIINE 3HAUCHUS
CTaTHYECKOTO MOJIYJISl TIOJI3YYECTH COOTBETCTBYIOT
peuenTypaM ¢ COJIEpKaHUEM IIEMEHTA, PaBHBIM
3 %, myuduie, yeM ¢ coaepxanueM 1,5 %. Cmecu
UMEIOT BBICOKYIO MPOYHOCTb.

3Ha4eHNs KOMIUICKCHOTO MOy cMecu Ej ¢

oT(pe3epoBaHHBIM MaTEPUAIOM OBLIH OOJIBIIUMHU
y 00pasIoB ¢ MOBHIIIEHHBIM cojaep:kanueM (80 %)
P-marepuana. bonbmMHCTBO cMecedl MMEIOT 3Ha-
YEeHWsI, TPEBBIMIAIONINE AaHAJOTHYHBIM TOKa3a-
TeNh, TIOMYYEHHBIN NI cMecelt 0e3 moOaBicHUS
P-marepuana (2000 MIIa) [5]. O6pa3us! ¢ comep-
xkanuem 3 % IeMeHTa WUMEIOT OoJiee BBICOKYIO
YIOPYTYIO COCTaBISIOIIYI0 E| KOMIUIEKCHOTO MO-
Iynst. DazoBeI yroa @, KOTOPBIM XapaKTepu3yeT
TUTACTHYECKHE CBOMCTBAa CMECH, BBILIE y 00pa3LoB
¢ coxepxxanueMm P-marepuana, paBHbM 80 %, on-
HAKO y 00pa3ioB ¢ cojepxkanuem 60 % 3TOT noka-
3aTeib UIMEET YJIOBJIETBOPUTEILHBIC PE3YIIbTATHI.

OtHocurenbHas aedopmanus o0pa3LoB, H3ro-
TOBJICHHBIX W3 CMECH C cojepkaHuem P-mare-
puana B xonuuyectBe 60 %, 3aBUCUT OT YacCTOTHI
(ot 5 g0 20 I'm) mpuUKIaABIBAEMOTO YCUIIHS U TO-
HIDKAETCSA C yBEIMYCHWEM YacTOTHl Oojee 4eM B
JBa pasza. UuClIeHHblE 3HAYEHUS OTHOCHTEJIBHOMI
nedopMaIy BhIe y 00pasIoB € CoAepKaHHEM
P-matepuana, paBaeiM 80 %, yem y o0OpasmoB ¢
conepxkanueM 60 %.
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