rNABA TPETbA

MCCNEAOBAHUE NMPO4YHOCTU YN AE®OPMALMN KIAOKU
N3 BbICOKOMYCTOTHbIX KEPAMUYECKUX KAMHEN
N KUPMUYA MPUMEHUTENBHO K HAPY)XHbIM CTEHAM
N3 MHOrOCNOMNHOWM KNAAKW

3.1 UcTopums Bbinycka NycToTesIbIX KEPaMUYECKUX KaMHEeN
B Poccumn

OaHUM U3 TyTeill CHUXKEHUSI Beca HApYXXHbBIX CTCH W YJIY4IIEHUs
UX TEIUIOTEXHUUYECKUX XapaKTEPUCTUK SIBJISICTCS MPUMEHEHUEe B HUX
KJIaJKU1 U3 MyCTOTEIbIX KEpaMUUECKUX KAMHEI 1 KUpIinya.

Knaaka u3 mycToTenbiX KepaMUIeCKUX KUPIIUYa U KaMHel MOXKET
00J1a1aTh TOBOJIbHO BICOKMMM TEIJIOTEXHUUYECKUMU XapaKTePUCTH -
KaMU, 1OCTAaTOUYHBIMU B PsIie CJIydaeB JJ1s1 BHIMOJHEHUS CTEHbI U3 O]~
HOCJIOMHOM KJ1aaKu 6e3 mpuMeHeHUst 3((GHEKTUBHOTO YTEILTUTEIS.

IToMuMmo 3TOTO, K1aJKa U3 MYCTOTEIbIX KEPAMUUECKUX KUPITUUCH
U KaMHeN MOXET UCITOJb30BaThCsl U B MHOTOCOMHBIX CTEHAX C YCT-
POVICTBOM CJI0S1 YTTUIMTESI C HAPYKHOUM CTOPOHbBI CTEHBI WJIU MEXAY
JBYMSI CJIOSIMU KJIaAKU (O KOHCTPYKLIMSIX MHOTOCTOMHBIX CTeH € 3(-
(beKTUBHBIM yTeIIMTEIeM NoapooHee cM. B r1ase 10).

Hcropusi mpyuMeHeHUsl TyCTOTEbIX KepaMUUYECKUX MaTepUaioB
JUUIST KJIaJAKW CTEH HacuuThiBaeT B Poccuu MHorue roabl. Tak, npu pe-
koHcTpykuuu boabimoro Kpemnesckoro ABopiua (BK) B Mockse,
Bo3BeneHHOro B 1839—1849 rogax o nmpoekty apxutekropa K.A. To-
Ha, B KJIaJIKe HapY>KHBIX CTeH ObLIM OOHApYKEHbI MyCTOTEJIbIC Kepa-
MUYECKHE BJIEMEHThI, HalloMuHatoiue ropuku (puc. 3.1.1; 3.1.2).
M3 HuX Ha U3BECTKOBOM PacTBOPE BBIMOIHSLIACH KJIaJKa BHYTPEHHEN
4yaCcTU CTeHbI (3a0yToBKa). [lesanoch 3To Wist 00JerYeHUsl HapyKHbIX
CTEH, YJIyYllIeHUS] UX TEIJIOTeXHUUECKUX XxapakTepucTuk. Kianka u3
TaKMX K€ MyCTOTEJIbIX 3JIEMEHTOB BBITOJIHSLIACH JJ151 3aITOJTHEHUS T1a-
3yx cBoaoB (puc.3.1.3). CerogHs 1St 9TUX Lieei TPUMEHSIETCS, Kak
MpaBUIO, KEPAM3UT.

B XIX — Hauane XX Beka KjaJKa M3 ITYCTOTEIbIX KEpaMUUYSCKUX
KUPpOUYEH MoJiydnsia JOCTAaTOUHO IIUMPOKOE pacipoCTpaHEHUE B OC-
HOBHOM B IOXKHBIX M 3anagHbIx ryoepHusix Poccun. Tak, Ha [leTepOy-
PIrCKOM Ka3eHHOM 3aBOJI€ MU3rOTABIMBAJICSI KUPIUY C MYCTOTHOCThIO
26% [3.1]. BeicOkMM KayeCTBOM W3IENUIl OTIWYAJICS IYCTOTEIbIN
KUPMUY, BbITYCKABIINICS YCTb—TOCHEHCKUM KUPIUYHBIM 3aBO-
JIOM, 3aBoioM Tpu ctaHMu KcaHka 3akaBKa3CcKoi Xejle3Hoi J0po-
ru [3.1]. B Gonbmx o6beMax BBITYCKAJIMCh ITyCTOTEIbIA KUPIWAY 1
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KaMHU Ha YkpauHe. [Tociae okoHUaHMs
rpaXkJIaHCKOW BOWMHBI BBIMYCK MYCTOTE-
JIO KepaMMKU MpPaKTUYECKM TpeKpa-
TWJICSI, Y TOJIBKO B TPUALIATHIE TO/1bI Obl-
JIO HAJIAXKEHO OTHOCUTEJIbHO MacCcoBOE
ee MPOU3BOJICTBO B YKpauHe.

IIpn crpoutenbcTBe JBOpia Cose-
TOB, KOTOPBIH MPeIoJaraioch BO3Bec-
TH Ha MecTe xpama Xpucta Cracuress
B MockBe, TOJKHBI ObLIM MPUMEHSITh-
¢Sl IMMyCTOTeNIble KAMHU, UMeBILUE Gop-
My Ky06a ¢ pazmepamu peopa 30 cM (puc.
3.1.4). IlycroTHOCTB UX cocTaBisiaa 57
Puc. 3.1.4 Kepamuyeckmii kamers ana 1 06%. Kitanka U3 9TUX KAMHEM CITyKU-
e Toa 0Ptk o8 8 J1a 3aMOJIHEHUEM B KapKace, KaK 3To JIe-
(HHNNCK) 1938 r. Jlajloch B BBICOTHBIX 3aaHusix B CIIIA.
OrmetnM, yto CIIA B KoHI1Ie 20—X TOJI0B OBIIIM €AUHCTBEHHOM CTpa-
HO1, IJie TPOBOAUIUCH MTOJTHOMACIITAOHBIE UCCIEA0BAHUS TTPOYHOC-
TH U aeopMaluuil KJIagKd U3 MYCTOTEJbIX KepaMUUYSCKUX KaMHEiA.
Howmenknatypa Beinmyckaembix B CIIIA kamHeli Oblj1a O4eHb 000N
(puc. 3.1.5) [3.3].

ITo psimy mpuuuH 3naHue [IBopiia CoBeTOB He ObLIO BO3BEACHO, a
ujesl UCTIOJb30BaHUsI KJIaJKU U3 BBICOKOMYCTOTHON KepaMUKU B Ka-
YyeCTBe 3alOJHEHMSI KapKaca Oblla YaCTUYHO BOIUIOLIEHA ITPU CTPOU-
TeJbCcTBe B 50— rofbl BHICOTHBIX 31aHuil B Mockse (MI'Y, MU u
JIpyrHe).

KoHcTpykLny KepaMuuecKUX KaMHei, BbIITyCKAeMBbIX B TO BpeMsl
B CIIA u EBpomne, 3HauuTeJbHO OTIMYATIUCh APYT OT Apyra. Eciu B
CIIIA BBICOKOITYCTOTHBIC KAMHM MCMOJIb30BAIUCH B OCHOBHOM B Ka-
YyeCTBe 3allOJHEHMSI KapKacoB, TAe TpeOOoBajloCh MaKCUMAaJIbHO 00-
JIETYUTD KJIaJKy, TO B EBporie cTeHbl BBIMOJHSIIN (PYHKLIMIO KaK Or-
paxaarolmx, Tak U Hecylux KoHcTpykiuii. [ToatoMy 3nech nmpeoo-
Jlajaayd KUpIUY U KAMHU ¢ BEPTUKAJIbHBIM PacIooXeHUEM MyCTOT,
YTO MO3BOJISIIIO MOJIy4aTh HE TOJIBKO YIOBJIETBOPUTEIbHbBIC TEIIOTEX-
HUYECKME XapaKTePUCTUKU CTEH, HO M JOCTATOUHYIO TMPOYHOCThb
KJIaJKU.

B 1945 rogy B CCCP 6bu11 yTBepKAeHbI TEXHUYECKHE YCJIOBUS Ha
KaMHMU C TOPU30HTAIbHBIMU MyCTOTAMU BBICOTOH 14 cM. YT10BOI Ka-
MEHb MMeJT BepTUKaJIbHBIE TycTOTHI (prc. 3.1.6) [3.4]. Jo 50—x rogos
XX Beka CCCP B OCHOBHOM BbIYCKAJUCh KUPIUYU U KAMHU C TOPU-
30HTaJILHBIM pacriojiokeHreM nyctoT. B IHMMIIC oblin npenio-
JKeHbI HOBBIC TUIThl KAMHEM M KUPMUYa C BEPTUKAJIbHBIMU ITyCTOTA-
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Puc. 3.1.5 Kepamnyeckmne kamHm, Boiryckaembie B CLLIA B 1936 roay [Kidder Parker Architect's
and Bilder's Hanlbook]

mu. IlyctorHOCTh KMprnnueii cocrasnsiia 27—30%. [1pu sToM oTim4m-
TeJIbHOI 0COOEHHOCTBIO 3TUX KUPIIUYEH SIBUJIOCH TO, UTO OHU UMEIHU
Oosbiioe komdecTBo (1o 105) oTBepcTuii, Giarogapsi yemy 3HaUU-
TEJbHO YIYYIIaJuCh TEIJIOTEXHUUYECKHUE XapaKTepUCTUKU CTeH. Toi-
IIIMHA HApYXHBIX CTEHOK Tpeajiarajach 15 MM, BHYTpeHHUX — 5—7
MM. BMmecTe ¢ TeM Takue KMPIIMYM He HAIIUIU IIIMPOKOTo PacipocTpa-
HEHUsI U3—3a CJIOXXHOCTU UX ITPOU3BOJICTRA.

B 1952 rogy MocropucrojkoM ObUTM YTBEPXKIEHBI IIECTh TUIIOB
MYCTOTEIBIX KepaMUUECKUX KaMHEW: TpU ¢ BepTUKAIbHBIMU U TPU C
rOpu30OHTaJbHBIMKU MycToTaMu. [Ipenmnosiarajoch BeCTU KJIaAKy U3
KaMHEI NIBYX THUIIOB, KOINA <«TbIYKW» BBIMOJHSINCH U3 KaMHE C
CEMBIO ITONEPEYHBIMU IYCTOTAMHU, a «IOXKW» — U3 KaMHER ¢ Ipo-
JOJBHBIMU IyCTOTaMU. B 3TOM cilydyae cOmpoTUBIIEHHUE CTEHBI TETLI0-
nepenaude 6610 Obl HAMOOABIIKUM. OJHAKO U3—3a CJOXHOCTU B Opra-
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HU3ALMKU KOMILJIEKCHOM MOCTaBKM B YCJIOBUSIX TOTAJbHOTO Acduiinra
3aBOJIBI TIEPEIIUIM Ha BBIMTYCK TOJIBKO CEMMIIEeNIeBbIX KaMHel (3.1.6 a).
Ha mMHorue roapl 3TOT TUIT KaMHSI CTajl OCHOBHBIM. JIJ1s1 JIM1IeBOIO
CJI0S1 KJAJAKW LIMPOKO MCIIOJAb30BAIUCh TAKXKe MyCTOTEJIble KepaMu-
yecKue KaMHU ¢ KPYMHBIMU BEPTUKAIbHBIMU Y TOPU3OHTAIbHBIMU
MYCTOTAaMM, KUPIIMY CO 1IEJEeBbIMUA OTBEPCTUSIMU U HEKOTOpPBIE JIpy-
rue BUIBI KUpITMJa 1 KaMHel (puc. 3.1.6 6).

B cepenute 60—x TOIOB IPOIILIOTO CTOJETUST TTPOU3BOJCTBO ITyC-
TOTEJ0M KepaMUKU ObLIO HajlaXkeHO B OCHOBHOM TOJIbKO B MOCKBe,
Kuege u TanmnuHe 1 oT 06111er0 00beMa BbIITyCKa KMpHUYa OHA COCTa-
BuIa He Gostee 5%.

B 70—e roabl Obl1a IpeAnIpUHSITa OYepeaHasl MOMbITKA IIKPOKOro
BHEJPEHUsI KJIAJKU U3 BbICOKOMYCTOTHBIX KEPAMUYECKUX KaMHEW 1
kupnuya. st atoit ueau B Utanuuy ObLIO 3aKyILIEHO 000pyI0BaHUE
JIJISI OpraHu3alMy MPOU3BOACTBA TakuX u3aeauii B r.Hopckoe mon
Apocnasnem (puc. 3.1.7). BoinmyckaBiuvecsi KAMHU HMMEIU IYCTOT-
HocTh 10 70%. BriocnenctBum popma 1 pa3Mepbl KAMHST N3MEHSUTHCh,
OJIHAKO TMpUHSTas popMa MyCTOT TaK U OCTajach AAJIEKON OT ONTU-
manbHoM (3.1.8, 3.1.9). IlycToThl MMeaU OOJIbIINE pa3Mephl, YTO 3aT-
PYIHSLIO KJIaAKy U3 Takux KaMHeil. B 1979 roay Obu1 opraHu3oBaH Bbl-
MyCK KMPIUYEil ¢ ropu3oHTaJbHbIMU TycToTamu (puc.3.1.10), uto
CMOCOOCTBOBAJIO YIYYIIEHUIO TEXHOJOTUU KIAAKU.

Heckoabko mo3s:xe ¢ 1eJiblo oOrpaHUYeHMsI TIoMagaHusl pacTBOpa B
MYCTOTHI Ha PsZIe 3aBOJOB ObUT HAUYaT BHIITYCK KEpaMUUECKUX KaMHel
U KUPIHYa TJIaCTUYEeCKOTo ()OPMOBAHUS C BEPTUKATbHBIMU U TOPU-
30HTAIbHBIMUA ITYCTOTAMU ITyCTOTHOCTBIO 28—35% (3aBoanl B I'omm-
IHO MocKOBCcKOi1 ob0jtacTu, «ITodena» B JIeHMHIpanckoi oobnactu, B
r. Hopckoe SpociaBckoii obmactu, r. PeBna CBepmioBcKoil 001acTu
U Ap.). DTU KUPIUYU U KAMHU BbIMYCKAJUCh HA UMIIOPTHOM 000OpY-
JIOBaHUU (GOJTapCKOM, UTATBTHCKOM, (hpaHITy3cKOM | p.). Kauect-
BO MX OBLIO JOCTATOUYHO BBHICOKUM, XOTSI M3—3a YBEJIMYEHUSI ILTUPUHBI
mycToT ¢ 12 mo 16 MM, a B psie ciydaeB 1 20 MM IpoGJieMa IormagaHust
pacTBopa B ITyCTOTHI CTasia 0oJiee aKTyaJbHOM MO CPaBHEHUIO C LIUPO-
KO TIPUMEHSBITUMUCS KAMHSIMU W KMPITUTIOM ITyCTOTHOCTBIO 10 27 %
(puc. 3.1.9—3.1.12). CoBepilieHCTBOBaIUCH (hOpMa U pa3Mepbl IyCTOT
KaMHeW, M3MEHSIJICS W MIPOLIeHT nmycTtoTHocTH — 40% (puc.3.1.12).

B HHUUCK (JlomoBa JI.M. u np.) B koH1le 80—x — Hayane 90—x
rogoB coBMecTHO ¢ HUMC® (AnanweB A.11.) u BHUUCTPOM um.
bynnukosa (Konaparenko B.A., CkpbuieB B.A.) Obuin mpoBeaeHbI
KOMILJIEKCHBIE MCCJIeAOBaHUS KJIaAKW U3 KPYMHOMOPMATHBIX Kepa-
MUYECKMNX KaMHeil ¢ pasmepamu 38 - 18 - 13,8 ¢cM ¢ IIyCTOTHOCTBIO
okoJ10 45%. BEITTycK 3THX KaMHel ObIT ocBoeH Ha HoBokyOaHCcKOM
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Puc. 3.1.6 6 Kepamu4eckne KaMHu ¢ ropu3oHTasIbHbIMU MycToTamu, BeinyckasLumecsi B CCCP B
1950-€ roge! [3.6]
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(mycromocts 34%) Hopckoro komGunara, 1986 r. € MyCTOTHOCTLIO 42%,
BHIMYCKABNIHICA HA 3aBOJIC

"TToGena" (1987r.).

3aBOJIe KEPpAaMMYECKHX CTEHOBBIX MaTepPHUAJIOB.

Onpene/eHHbI MTPOPbIB B MACCOBOM TPOU3BOJICTBE KepaMuyec-
KMX KaMHeil ¢ 0oJsiee ONTUMaJbHOI (POPMOI MYCTOT MPOU3OIIIE] Ha
ITerepOyprckom 3aBone «Ilodema—Knayd». Breimyckaemble Tam ¢
1997 roma mo HeMeL KO TeXHOJOTUU KaMHU OoJblioro ¢popmara 51 -
25-21,9 cM 13 MOpr30BaHHOI KepaMUKU UMEIU MPOLEHT ITyCTOTHOC-
T 6osee 50% (puc. 3.1.14).



Puc. 3.1.13 KamHn n3 nopnaosaHHou kepammku mapkm RAUF 3aBoga KMprn4HOro o6beanmHeHnst
«[lobepna JICP» (6biBLLmii 3aBof «[Mobega Knauf» B r. CaHkT—leTepbypr

Puc. 3.1.14 Kupnny u kaMHY 13 opn30oBaHHOV KepamMuku KMprn4Horo 3aBoga «CamapCckuii
KOMOUHAT KepaMn4ecKux matepmanos»

Puc. 3.1.15 Kepamuyeckue 6510km 13 opu30BaHHOM Kepammku mapku [Mopotepm ¢ypmbi
«BuHepbeprep Kupnny» (8. Kunpeso, Kupxavckoro pavioHa, Bnagumupckori obnactu)

WcnplTanus KJ1agKy U3 3TUX KaMHel, BeinmosiHeHHbIe B LTHUMCK
[3.5], moka3aiu BO3MOXHOCTb MMPUMEHEHUSI UX B POCCUIMCKUX YCIIO-
BMSIX B HECYIIIMX M CAMOHECYIIUX CTEHAaX MHOTO3TaXKHBIX 3MaHUii. B
HUUCO® 6butn M3ydeHbl TeIIo(p3NIeCKre CBOMCTBa KaMHS 1 TEIT-
JIO3aIIUTHBIC KauyeCTBA HAPYKHBIX CT€H, BO3BOAMMBIX M3 KPYITHODOP-
MaTHBIX KAMHE B COY€TaHUM C JIMIIEBBIM CJIOEM M3 IIYCTOTEJIOTO KUpP-
rm4a [3.6]. biarogapst TOBOJIbHO pallMOHAIBEHOM (hopMe M KOJTMYECT-
BY ITyCTOT, a TAKKe MOPUCTOM KepaMUKe COITPOTHUBIICHUE TETUIOIIEPe-
Jave TaKKX CTEH TOJIIIMHOM B ONMH KaMeHb C OOJIUIIOBKOM B ITOJIKHP-
IrJa TIpy O0IIel TOJIIMHE CTeHBI 64 cM cocTasJsieT 6oee 3,17 Bt/(M
°C), 4TO ABJISICTCS JOCTATOYHBIM JUISI MHOTUX perMoHOB Poccum.

OmHaKO U 3[eCh BOZHUKAIOT OTPEICICHHBIC CIOXKHOCTH, CBSI3aH-
HBIE CO CHIDKEHHMEM TeIUTOTeXHUIECKMX XapaKTePUCTUK CTCHBI BCIIC-
CTBUE TIONAJaHUSI B IYCTOTHI PACTBOPA M CJIOXKHOCTBIO 3aITOJTHEHUSI
BEePTUKAJIBHBIX IIBOB. [1py 3KCIIEpUMMEHTAIIBHOM ONpPEACIEHUN KO-
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3¢ GULIMEHTa TeIJIONPOBOJHOCTU BEPTUKAIbHBIC LBl MEXKAY KAMHSI -
MU pacTBOPOM He 3aIlOJIHSIIMCh, a 3aMa3bIBaJIUCh IJIACTUIMHOM, UTO
JOJKHO OBbLIO UMUTUPOBATh 3aKPBITUE IIIBOB IITYKATYPKOMA.

B Hacrosiiiee Bpemsi 3aBoa KUpnuUuHOro oobeanHeHus «Ilobena
JICP» (obiBIMii 3aBoj «ITobena Knauf») B r. Cankr—IletepOypre Bbi-
MnycKaeT MOpU30BaHHbIe KepaMmuyeckue 0oku moa mMapkoit RAUF
(puc. 3.1.13). AHajnorMyHbie MO CBOKMCTBAM OJIOKM MOA MapKoOi
CKKM ¢ 2006 rona BeIMycKaeT KUPIUYHBINA 3aBoj «CaMapCcKuil KOM-
OMHAT KepaMUYeCKUX MaTepuaaoB» (puc. 3.1.14), KUpMUYHbBII 3aBOJ
¢pupmbr OO0 «Bunepbeprep Kuprnuu» BblycKaeT MOPU30BaHHBIE
Kepamuueckue 0oku rog mapkoit [Toporepm» (puc. 3.1.15) (n. Kur-
peBo, Kupxkauckoro paitoHa, Brnagumupckoii ooiactu). 3aBoj 3amy-
meH B 2007 roxmy.

I[ToMumo MeKopa3MepHBIX KAMHEN y Hac JAe1aIuCh MOMbBITKA Op-
raHM30BaTh MacCoOBOE MPOM3BOJICTBO BBICOKOITYCTOTHBIX KaMHEH,
aHaJIOTUYHBIX BbIITycKaeMbIM (ppaHIly3ckoii hupmoii «Cepuk». Tak, B
Jlenunrpaae B KoHiie 80—X rogoB ObLJI0 OPraHM30BaHO OIMBITHOE MPO-
M3BOJICTBO KPYIMTHOPa3MepPHBIX KaMHel BbicoTol 6oJiee 1 M. OgHaKo u
5TO HAUMHAHKE HE MOJYYMUJIO ITUPOKOTO PaCIpPOCTPaAHEHUS.

IMpusenennsie B [3.7] xupnud 1 KamHM (puc. 3.1.16) IBISIOTCS BO
MHOTOM H€ CTOJIbKO ONTUMAaJbHBIMU MO CBOECH KOHCTPYKLIMU, CKOJIb-
KO U3AEIUSIMU, BBIITYCK KOTOPBIX ObLI O0Jiee UM MEHEe OCBOCH.

3.2. ONTUMMN3aLMs KOHCTPYKLMU KepaMU4eCKUX KaMmHen
3.2.1. I[lapamempsr onmumuzayuu

BbI60p ceueHMsT TTyCTOTENbIX KaMHEW M KUPIIMYa, a TaKKe TUIIa
KJIaJKWA M3 HUX 9acTO TIPOM3BOIUTCS IO PAa3IMIHBIM, TTOPOIO TTPOTH-
BOpeYaIiuM ApYyT Ipyry KputepusM. Tak, TeXHOJIOTH CeYeHHE TTyCTOT
B KaMHE B IEPBYIO Oouepelb IMBITAIOTCS Ha3HAyaTh C TOYKW 3PEHUS
SKOHOMWU MaTepuaja M3Ieaus U TEXHOJIOTMYHOCTU €T0 M3TOTOBIIE-
Hud. [1pu 5TOM (hopMa MyCTOT M UX KOJUYECTBO BO MHOTHX CITydastx
He SBISIOTCS ONTUMAIbHBIMUA C TOYKM 3PEHUS TEIIOTEXHUKU. DTH
ImapaMeTpbl He BCera MOTYT ObITh YIOBIIETBOPEHBI M3—3a OTPaHNYCH-
HOCTH TEXHOJIOTMYECKOI 0a3bl.

I[ToMMMO 3TOTO CYIIECTBYIOT M OIpeAc/IeHHbIe TpeGOBaHUS IO
o0ecITeueHNI0 HeOOXOMMMBIX MPOYHOCTHBIX M JAeDOpMAIIMOHHBIX
CBOWMCTB KJIaIK/ U3 KUPITMYa ¥ KaMHSI, TEXHOJIOTUYHOCTH €€ BO3BE/Ie-
HUS, JOJTOBEYHOCTH, KOTOPBIE MOTYT TaKXKe BCTYITATh B IIPOTHUBOPE-
yue ¢ TpeOOBAHUSIMU TEXHOJIOTOB IO TTPOU3BOJCTBY U3V 1 TETUIO-
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Kamens © 18 nycTotamm KameHs ¢ 21 mycToTamu Kamess ¢ 28 nycToTamu
(nycToTHOCTE 27 %, 36 %) (MycTOTHOCTL 34 %. 45 %) (MycToTHoCTL 32 %, 42 %)

Puc. 3.1.16 a PekoMeHzyeMble ¢hopMbl 1 pasMepbl IKCTPY3NOHHbIX napenunii [3.9]

TCXHUKOB. HOSTOMY 3agadya OIITUMU3alMM CCYCHUA KaMHA 110 BCEM
HAa3BaHHbIM HMKC ITapaMCTpaM CTOAJ1a BCCria:

e TCINVIOTCXHUYCCKUM XapaKTCPUCTUKaM KJIaJIKH,
TEXHOJOTUYHOCTH U3IOTOBJICHUA U3ACTINA,

IIPOYHOCTU U YIIPYTUX CBOMCTB KJIQ[IKU;

JOJITOBCYHOCTH KJIaJAKH;

TEXHOJOTUYHOCTH BbIITOJIHCHUA KIIaaAKHN.

3.2.2. Conpomuenenue cmeH menionepedaue

Tak Kak oTHOI 13 OCHOBHBIX (I)YHK]_II/IGfl Hapy}l(HOﬁ CTCHBI ABJIACT-
¢ obecrnieyeHUe Tpe6yeMI>IX COIIPOTUBJICHUM TEIUIoNEpeaadye U mna-
POIIPOHMILIAHHIO, TO OCTAHOBUMCA KPAaTKO Ha 3THUX BOITPOCax.
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KMpIMy ¢ 8 HECKBOSHBEIMM OTBEPCTUAMM
(nycToTHOCTL 11 %) (nycToTHOCTL 2,25 %)

Kupnny € 8 CXBO3HLIMK OTBEPCTHAMKU Kupnnd © 11 CXBO3HLIMW OTBEPCTUAMM
(nycToTHOCTE 6 %) (nycToTHocTb 8,2 %)
g6

Puc. 3.1.16 6 Kupnnd rnpeccoBaHHbI

M3BecTHO, UTO COMPOTUBIICHNE KIIAJAKN U3 KepAMUIECKIX KaMHEH
¥ KHpIMYa obecIieynBaeTcs B TIEPBYIO OYepelb KOJIMUEeCTBOM, (hop-
MO M pa3MepoM ITyCTOT, IUIOTHOCTBIO MaTepuajia depernka. Yem
OoJIBIIIe TTYCTOT BCTPEYACTCST Ha IyTH TEIJIOBOTO ITOTOKA, TEM BBIIIE
COITPOTUBJICHKE KITAAKM TeTionepenade. [1pyr 3ToM ITMHA «<MOCTUKOB
X0Jioma», 00pa3yeMbIX CTEHKAMHM W3 KePaMUKHM, JOJKHA OBITh KakK
MOKHO 0OJIbIIIE, a TOJIIMHA KaK MOXHO MEHBIIIE.

Kazayjochk ObI, TaKuM TpeOOBaHUSIM OoJiee WJIM MEHEe OTBedaeT
KHPITNY C TIOTIePEYHBIMM IIIEeJIEBBIMU MYCTOTaMU. Takue KUPIUYA U
KaMHU, UMEIOIIe 10 OMMHHAOIATH IYCTOT, IIIMPOKO BBIITYCKAIOTCS
HaIIMMHM 3aBogaMu. [1py yKitagke TaKOro KUPITMYa B CTEHY «TBIYKOM»
(puc. 3.2.1 6), conpoTuBiaecHuUe Teruionepenade OyaeT AeiCTBUTEIBHO
BbICOKMM. OIHAKO pealbHO KMPITWYN B CTEHE C LIEJIbI0 0OeCITeueHUS
MEePeBsA3KN UX MEXIY COOOM YKIIAAbIBAIOTCS KaK «THIYKOM», TaK U
WIOKKOM». [1pM pacIiojioXXeHWH! 3Ke KUPITJa C TTOTIePeIHBIMU IIeIe-
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Puc. 3.1.16 B Kupnn4 u KaMH1 3KCTPY3NOHHbIE
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MHW YKPYNHEHHBIE ANA KNAAKW CTEH TONWWHON B OAWH Ki

Easeras ¢ MycTeTHOCTISG 55 %

Puc. 3.1.16 r KamHu yKkpynHeHHble Anisi knagku — Puc. 3.1.16 4 KamHu yKpynHeHHbie A47isi
TOJILMHOM B OANH KameHb [3.9] Knafikvn CTeH TONLYMHOV B OfuH KaMeHb [3.9]

BUAHBIMU MYCTOTAMM «JIOXKOM» (puc. 3.2.1 a), ero conpoTuBjcHue
Teruiornepeaaye OyneT 3HAUUTEbHO HUXE, YEM B TMOJOXEHUU «ThIU-
koM». Tak B Kjaike TOJIIMHOK 51 CM ¢ LIECTUPSIAHON MepeBsI3KOi
6osee 62% KuUpIMUYe PacIoNIOXKEeHBI C TOYKU 3pSHUS TeILUIOTEXHUKHI
HEPALIMOHAJIBHO. B MacCHMBHBIX CTEHAX BBICOKOE COITPOTUBIIEHUE TEIT-
Jloriepeiaye Morjio Obl ObITh JOCTUTHYTO MPU MPUMEHEHUM B KauecT-
BE «IOXKOBBIX» KUPITUYEN C TPOIOJBHBIMU IIEJIEBBIMU ITYCTOTAMU U
B KQUECTBE «THIYKOBBIX» — C ITIONEPEUYHBIMMU.

B ctenax, rae TonaiuHa cios Kiaaku 12 cMm (Hampumep, Hapyx-
HBII CJIOM MHOTOCJIOMHOI 00JIeTYeHHOM KJIaIKM), KUPITUUM YKIadbl-
BAlOTCS TOJBKO «JIOKKOM» M IPUMEHEHUE KUPITUYEH C MONEPEYHBIMU
LIEJIeBBIMU TMyCTOTAMU CTAHOBUTCSI OCOOEHHO HepalMOHAaJIbHbBIM
(puc. 3.2.1 a, 0).

[ToHsTHO, YTO TIPU TPUMEHEHUM BEHTWIMPYEMOW BO3IYIIHOMU
MPOCJIONKY JUIsI HAPY>KHOTO CJI0S1 KJIAJIKU, KOTOPBIM MPAaKTUYECKN HE
BJIMSIET HAa COMPOTUBJICHUE CTEHbI Teruionepeaaye, hopMa MmycToT C
3TOW TOYKM 3PEHUSI CTAHOBUTCS HE aKTYaJbHOM.

U1t CTeH ¢ HEBEHTWJIMPYEMOM BO3MYIITHON MPOCIOMKONM HapyxK-
HbII CJION KJTaJKKW TOJIIUHOM B TTOJKMPITMYA y4aCTBYET B OOIIEM COIT-
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Puc. 3.2.1 a, 6 a — HepaLMoHasIbHOe PacrionoXeHne LLeeBbIX MyCTOT B KAMHE C TOYKM 3peHUs
TErI0TeXHUKM; 6 — paLMoHasibHoe PacriofioXeHne MycToT B KaAMHE C TOHYKM 3PeHUS TernIoTeXHNKN
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Pa3sMopOKeHHbIH . Paspymennsrii cnoit
CIIOi KMpIuya & MOJTHOTEJIOT0 KUPIHYa
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Puc. 3.2.2 inntocTpaunsa paspyLueHns Kupnvya npm pasMopaxvnBaHum ero nLeBoro crios Ha
rny6uHy 10 MM B 3aBUCMMOCTU OT (DOPMbI MYCTOT: & — MOSHOTENbIV KUPNY; 6 — KMpn4 ¢
MPOAONLHLIMU LLENEBLIMU MyCTOTaMu; KUPNY C NOMepeYHbIMMU LLEeBbIMU ycToTamMu

POTUBJICHUY CTEHBI TEIIONIepeIaue 1 IJIsT 3TOM 1eIn 00Jiee IMOIXOIIT
KUPIIAY U KAMHMU C ITPOAOJbHBIMMU IIEJIEBLIMU ITyCTOTAMU, CABUHYThI-
MU OTHOCUTENIbHO ApyT Apyra (puc. 3.3.3.) (cMm. cTp. ???).

Kak oTMevasoch BbIIIE, T OCHOBHOTO CJIOSI CTEHBI TIEPCITEKTHUB-
HBIM IIPEACTABIIIETCS BHITYCK KAMHEN ¢ BEPTUKAIbLHBIMU ITyCTOTAMU,
BBIMTOJIHEHHBIMU B BUJIE CIBUHYTHIX OTHOCHUTEJIHLHO JIPYT Apyra Iieneit
WM poMOOB. 3a pyOekKOM MX BBIITYCK OCBOEH YK€ HE OIMH JIECSITOK
neT. B Poccun B mociteHee BpeMst TakKe TTOSIBUIICST PSIZI 3aBOJIOB, BBI-
IMyCKaIOIINX TaKre KaMHU (CM. BhIlne, puc. 3.1.14; 3.1.15; 3.1.16). O6-
Jlafast BBICOKMM COITPOTUBJICHUEM TeIlIoIepeiade 3a c4eT OOJIBIIIOTO
KOJIMYECTBAa MYCTOT W YBEJIMYECHMS IUTMHBI CTEHOK, SIBJISTIOLIAXCSI

14



Puc. 3.2.3 Uinnoctpayms nonagaHus pacteopa B ryctoTsl KamHsl. [loka3aHo ce4eHne KaMmHsl 1o
nycroram

«MOCTMKOM XOJIOa», a TaKXKe IOPHUCTON KepaMMKe, TaKhe KaMHH
BIIOJTHE TTOAXOAST ISl OMHOCIOMHOM KJIaaKy ToauHoui 64 cM. Cre-
HBI U3 HUX MOTYT OBITh KaK CAMOHECYIIIMMHU, TaK U HeHecyImmu. Oc-
HOBHBIM HEIOCTaTKOM KJIQJKU M3 KPYIMTHOMOPMATHBIX KaMHEH SIBJISI-
€TCS CJIOKHOCTh 3aIlOJTHEHUSI BEPTUKAJIbHBIX IITBOB PAaCTBOPOM, YTO
MOXET 3HAUMTEJIbHO CHM3UTH TEIIOTEXHWUYECKUE XapaKTepUCTUKU
cTeHbl. [1py HEOOXOAMMOCTH MTOBBIIIICHUSI COIPOTUBIICHUST TEILIOIE-
penaue (R > 3,0 Br/M2 - °C) k1aaka U3 3TUX KaMHEH MOXET UCIOJIb-
30BaThCsl B KAayeCTBE BHYTPEHHETO HECYIIETO WJIM CaMOHECYILIEro
CJIOSI IBYX— WJIU TPEXCIIOMHBIX CTEH ¢ 3()(DEKTUBHBIM YTEIIUTEIIEM.

3.2.3. Texnonoeuunocms uzeomoenenus uzoeaui

CrpeMJieHrE MOJYIUTh B KUPITMYE MJIN KaMHEe KaK MOXKHO OOJIbIIIe
IyCTOT TIPUBOIUT K HEOOXOAMMOCTH YMEHbBIIIEHUS TOJIIIUHBI CTEHOK,
YTO He Bcerja yuaaeTcst. Yalme Bcero TONIIMHA CTEHOK COCTaBJIsIET He
MmeHee 10—12 MM, a IIMpMHA ITYCTOT HE MeHee 12 MM.

3.2.4. IIpounocmuule u deghopmayuoHHble XapaKmepucmuku Kaaoku

INpoyHocTHBIE U HeOpMALIMOHHBIE XapaKTePUCTUKH KIIaIKU BO
MHOTOM 3aBHCST OT MPOIIEHTA ITyCTOTHOCTH, (DOPMBI U HATIPABIICHUS
IyCTOT, TIPOYHOCTH ueperka. O4eBUIHO, YTO TPOYHOCTh KMPITHUYa Ha
cXaTue M M3rub CHIKAETCS C YBEJIMYEHUEM TTPOIICHTA ITYCTOTHOCTH
MPH TIPOYMX PaBHBIX YCIOBUSX (IIPOYHOCTH YeperiKa, rabapurax Kup-
nya). Kpome Toro, Kiiaaka u3 KUPIMJa M KaAMHEH ¢ TOPU30HTATbHBI-
MM TTYCTOTaMU, a TaKXKe ¢ KPYITHBIMU IyCcTOTaMu TIpu 6oJjiee uem 40%
IYCTOTHOCTH pa3pyllaeTcs XpynKo. DTO AOJIKHO YIUTHIBATHCS CHU-
JKEHUEM pPacyeTHOT'O CONPOTUBIICHUS, YTO B HECYIIUX U CAMOHECY-
IIMX CTeHaX MOXET IMPUBECTH K TIepepacXxoay MaTepUaoOB.

Ha mpouyHoCTh KMpInya Ha M3THO GOJIBIIOE BIUSHHUE OKA3bIBACT
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Puc. 3.3.1 UcnbitaHne knapg-
KW U3 KEPaMUNYECKOIrO KaMHsl
C OpU30HTasNIbHbIMU 1YCTO-
TaMu  4ns CTPoUTesNbCTBa
[Bopuya CosetoB B Mockse,
ucnbiTanus B.A. Kameliko,
1938 r.

Puc. 3.3.2 O6pasupl knagkv n3 kepa-
MUYECKOro KamHsi C roOpU30HTasIbHbIMU
nycTotamu Ansi ctpoutesibcTea [Bop-

ya CosetoB B MockBe. VicribitaHus
B.A. Kameviko, 1938 r.
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HE TOJILKO TTPOIIEHT IMYCTOTHOCTH, HO 1
pa3mep, bopMa M HaIpaBJIcHHWE ITyC-
ToT. Tak, TIpU TTOMEPEYHBIX IIEJIEBBIX
IyCTOTaxX MPOYHOCTh KUPIINYa Ha W3-
rmb 3aMETHO CHIKAETCSI, YTO B CBOIO
odepeb MOXET MPUBECTU K CHIXKE-
HUIO TIPOYHOCTH KJIAAKM Ha CXaTHe.

ITpu KpyITHBIX BEpPTUKAJIBHBIX ITyC-
TOTaX 3aMETHO CHMXKaeTcs 3((HEKTUB-
HOCTh apMUPOBAaHUSI TOPU3OHTATbHBI-
MM CEeTKaMH, TIPOYHOCTh Ha CMSITHE.

Bce a1 (hakTOPBI TOKHBI YIUTHI-
BaThbCS TPU BBIOOPE KOHCTPYKIIUH
KaMHSI U KJIaIK1 U3 HETO.

3.2.5. Nloneoseunocms kaaoku

PasmopakmBaHue Hapy>KHOTO CJIOST
KJIaIK/A TIPOMCXOIUT BCIEICTBHE I10O-
IMePEMEHHOTO BO3IEHCTBUS TTOJIOXKM-
TEJLHBIX W OTPUILIATEIBHBIX TeMIlepa-
Typ B COYETAHUU C YBJIAXKHEHUEM CTe-
HbBI. B cBOIO OYepenb yBIaXKHEHNE CTe-
HBI TIPOVICXOINT BCJIEICTBHE TTPSIMOTO
VBJIAXHEHUs JTOXIECBBIMA W TaJbIMU
BOJAMM, TTOACOCAa BJarM M3 OCHOBA-
HUS, a TAKKE 3a CUeT BJIaru, o0pasylo-
IIeiics BCIIEACTBME KOHAEHCATa BOIS-
HBIX TTAPOB, MPOXOASAIINX CKBO3b CTEHY
CO CTOPOHBI TTOMEIIECHMUSI.

PasmopakyBaHue KJagKd M3 ITyC-
TOTENIBIX KUPIIMYAa WU KaMHSI Oymer
IMPOUCXOIUTH OBICTPEE, YeM KITaIK! 13
ITOJTHOTEJIBIX DJIEMEHTOB. DTO OKa3bl-
BaeTCcs BEpHBIM Jaxe ITPY OTUHAKOBOM
MOPO30CTOMKOCTH ITyCTOTENIBIX U TIOJT-
HOTEJIBIX KUpIn4eii. Tak, pazMopaxku-
BaHMe, KJIaJKU Ha TayouHy 1 cM npu-
BeIET K pa3pylIeHUIO KITaAKW Ha Ta-
KyI0 Xe TIyOWHY IpPW MOJHOTEJIOM
KMpIMye 1 Ha 2—3 ¢M — TIpM pacIioyio-
SKEHUW TYCTOT BIOJIb CTEHBI M TTOYTH



Ha BCIO TOJIIUMHY KUpIMU4ya — C - - -
1IEeJEBbIMU IIYCTOTAMU IIPU UX ]
PacCIIOJIOKEHHNHN IIOIIEPEK CTEHbI
(puc. 3.2.2).

B mecrax, roe kjiaaka u3 Imyc-
TOTEJIOM KEPpaAaMUKM HAXOAUTCS B ]
HACBILLIEHHOM BOAOMW COCTOSIHUM,
Ipu €€ 3aMOpaKMBaHUMU BO3MO-
2K€H pa3pbIB KUPIINYa.

MeHee gojiroBeyHa Kjiajaka U3  Puc. 3.3.3 PeKomeH/lyeMblIi TUI Kupnnsa ¢ nyc-
MYCTOTEI0M KepAMUKM TAKKe B [ora 417 Mierocroiton Kiaw v o
MeECTax, i BO3MOXHbBI MEXaHU- npocronkax
YECKUE BO3IECHCTBUS.

B cuny ckazaHHOro TOJIIMHA HapPY:KHBIX CTEHOK KUpIIMYa WIU
KaMH$ He Jo/KHa ObITh MeHee 12 MM, OJIHAKO IPEBbILLIECHUE ITON BE-
JIMYMHBI HEXKEJIATEJIbHO C TOYKU 3PEHMS TCIVIOTEXHUKMU.

0
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3.2.6. Texnonoeuunocmo 8binoAHeHUS KAAOKU

OCHOBHBIM TOPMO30M Ha MYTH IIMPOKOTO BHEAPSHUS KITAIKN U3
BBICOKOITYCTOTHOM KePaMUKH SBJISTIOCH TTOIafgaHKe GOIbIIIOro KO-
yecTBa pacTBOpPaA B IMyCTOTHI (puUc. 3.2.3), UTO C OAHOM CTOPOHBI BEJIO K
€ro Tepepacxoiy, a C APYroil — CHUKAIO TeIUIOTEXHUYECKHE XapaKTe-
PUCTHUKM CTEHBI, CBOISI BO MHOTOM Ha HET IMMPEUMYIIECTBA ITyCTOTEIBIX
3JIEMEHTOB.

BbbuTo ycTaHOBIIEHO, UTO TIPU IIMPUHE IEJIEBBIX BEPTUKATBHBIX
ImycToT OoJiee 12 MM TToTTafgaHKe pacTBOPa CTAHOBUTCS OCOOCHHO 3Ha-
ynutenbHbiM (puc. 3.2.3). Jlnsi yMeHblLIeHUsI MomnagaHus pacTBoOpa
MpeUIarajaoch AeJIaTh IMTyCTOTHI 3UT3ar000Pa3HBIMMU.

J1sT KITagky 13 KePaMUKH ¢ IMMPUHOM ITycToT 20 MM 1 OoJiee TIpu-
JIYMBIBAJIUCh CaMble pa3IMUYHbIE CIIOCOOBI: MPUMEHEHUE CIIeIalb-
HBIX COBKOB C IpeOeHKOM JUTS pacKIIagKM pacTBOpa, 3aKjieiika IyCcToT
OYMa>kHOM JICHTOM, YKJIaJKa MEJKUX CETOK, IMTPUMEHEHHE KECTKUX
pacTBOPOB, KJIesl, 3aroJIHEHUE ITyCTOT yTerumTesieM U T.1. OmHako
IIXPOKOTO IIPUMEHEHUS 3TU CITOCOOBI y Hac He Haluti. B wacTHOCTH,
MPH UCTIOJIB30BAHUM KJIes] BMECTO PacTBOpa TOJIIMHA TOPU3OHTAIb-
HBIX IIIBOB JIOJDKHA COCTaBJIATh He 6osee 1—3 MM, 94TO TpebGyeT BBICO-
KOl TOYHOCTHM M3TOTOBJIEHUs KaMHei. B HaIMX yCIOBUSIX JOIYCKU
P U3TOTOBJICHUHN KepaMMUYECKMX KaMHel, KaK MPaBUjIo, OKa3bIBa-
JIUCh 3HAYUTEIHLHO BEIIIIE.

Ilpu kjamke M3 KPYITHOPa3MEPHBIX KaMHE ¢ BepTUKATbHBIMU
IyCTOTAMM, a TAK3Ke KUPITYA WITA KAMHSI C TOPU30HTATbHBIMHM ITyCTO-

17



TaMU BO3HUKAIOT CJIOKHOCTH C 3aII0JIHEHUEM PACTBOPOM BEPTUKAJIb-
HBIX 111BOB. HekauecTBeHHOE WX 3aIlOJHEHME MPUBOIUT K PE3KOMY
CHIDKEHUIO TEIIOTEXHUYECKUX XapaKTEPUCTUK CTEHBI.

ITonBomas UTOr CKa3aHHOMY, MOXKHO CI€JIaTh CJIEAYIOIIE BhIBOIbI

JUIS1 KJIAJKW, BBITOJHAEMOI Ha pacTBoOpE:

e ONTUMAaJbHAas IIUPUHA ITYCTOT, €CJAM OHU HE 3alOJIHSIIOTCS yTell-
JINTEJIEM, TOJIKHA COCTABIIAThL He 6oJiee 12 MM;

e pauMoOHaJIbHON (POPMOJ ITyCTOT SIBJISIETCSI POMO MJIM ILIEJIM, HaIl-
paBJIEHHBIE BAOJIb IVIOCKOCTU CTEHBI JJIsT KPYITHOPa3MEPHBIX KaM-
HeW U KUpHuda IJIsl KJIaJKM MaCCUBHBIX CT€H TOJIIIMHON B 25 ¢M U
OoJiee, U MPOAOJIbHBIE IIEIU I KUpIUYa U KaMHsI TIpU KJIagKe
CTEH TOJIIIMHON B MOJKUPIINYA.

e IS JIMLIEBOTO CJIOS HAPYKHBIX CTEH TOJIIMHA HAPYKHBIX CTEHOK
KMpPITMYa WJIM KaMHS JOJDKHA OBITh HE MeHee 12 MM.

3.3. KpaTkui 0630p aKCnepumMeHTasnbHbIX UCCefoBaHUMN
NpPoYHOCTU 1 aecdopMaLmii KNnagkv U3 nycToTenbiX Kepamuyec-
KUX KaMHen U Kupnum4a

B CCCP nepBble ncciaenoBaHUs KIaOIKWA U3 TTyCTOTEIBIX KepaMu-
yeckux KamHei Obuiu mnpoBeneHbl B 1938 romy B LIHUIIC I'naB-
crpoiinipoma B.A.Kameiiko nmox pykoBonctsoM JI.M. Onuninmka [3.8].
HMcnbiThiBavich KaMHH, TpeAHa3HadeHHBIE IJIS CTPOUTEIbCTBA
JBopua CosetoB B . Mockae (puc.3.3.1).

AHaJIOTOM UCITBITEIBAEMBIX KAMHEH TTOCITY>KIIA KaMHU, BBITTyCKa-
emble B CIIIA (puc.3.4). BmecTe ¢ TeM, onmbiTaMu, NPOBEACHHBIMU B
CIIA, 05110 YCTaHOBJIEHO, YTO HA 3aBUCHMOCThH MEXIY MTPOYHOCTHIO
KJIaIKHA Y TIPOYHOCTBIO OTICIbHBIX KAMHEMW BIUSIOT (popMa M KOJTMJe-
CTBO TYCTOT, MaTepuaJl, 13 KOTOPOTrO M3rOTOBJIEHBI KaMHH. Bce aT0
MOTPeOOBANIO MPOBEACHUS SKCIIEPUMEHTAIBHBIX WCCIeIOBaAHUNA
KJIaJIKW, BBITIOJITHEHHOM 13 OTeUEeCTBEHHBIX KAMHEIA.

O6pasupl kiaaaku umeau pasmepst 30 - 90 - 125 u 30 - 90 - 320 cm.
Ha neHrtpanbHoe cxkaTtue ObLI0 UCTIBITAHO 13 TUITOB 00pa31oB KJIaaAKU
1o 3 obpasma kaxmaoro Tuma. Mororpadun 06pa3oB KIAIKU TPUBE-
IeHsl Ha puc.3.3.1, 3.3.2.

B pesynbraTe mcciaemoBaHW OBUTM CIeJIaHbl BBIBOILI O TOM, YTO
BpEMEHHOE COIPOTUBIICHNE CKATUIO KITAAKKU B 3aBUCUMOCTH OT IPOY-
HOCTH pacTBOpa MOXKET ObITh OIMMcaHO TpemioxXeHHbIMU JI.U. OHu-
IIMKOM 3aBUCHUMOCTSIMU, TIOJTydeHHBIMH JIJIsI KITAIKW U3 ITOJTHOTEJIOTO
KHpITMYA C TTOACTAHOBKON B HUX COOTBETCTBYIOIIMX SMITUPUUECKUAX
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K03 puLmreHTOB. TO K€ OTHOCUTCSI U K OINpeAeeHUIO 3aBUCUMOCTH
MEX]y HaIpsKEHUSIMU U 1e(hopMalUsIMU KIaaKU.

beuio mpoBeaeHo Takxke cpaBHeHUE TrpacUMKOB 3aBUCUMOCTU
MPOYHOCTHU KJIaAKU U3 OTEYECTBEHHBIX KAMHEN ¢ JAaHHBIMU UCCJIEN0-
BaHuii CIIIA. XoTs1 aBTOpbI U HE IeJIal0T 3TOTO BbIBOJIA, U3 Pe3yJibTa-
TOB BUIHO, YTO MPOYHOCTH KJafaKu 1o onbitaM CIIIA B 00JbIIMHCTBE
cBoeM BhIlIe. Hanbosee BeposiTHbIM 00bSICHEHUEM 3TOMY CIIYXKUT TOT
(pakT, 4TO KaUEeCTBO MOCTABJIICHHOTO JIJI51 UCTIBITAHUI OTEYECTBEHHOIO
KaMHS$I ObLJIO HU3KUM, TOJIIMHA CTEHOK 3HAUUTEIbHO KoJiebaaach. B
TO K€ BpeMsI IIPOBEICHHbIEC TOTA U BIIOCJIEACTBUU UCCIEIOBAHUS 10~
Kaszajiy, 4YTO KayeCTBO KJIaJKU, KOTOPOE BO MHOIOM 3aBHUCUT OT COO-
JIIOJICHUSI TEOMETPUUYECKUX PA3MEPOB KaAMHEM, BJIMSIET Ha MPOYHOCTb.

BnocnenctBum 00blI0M BKJIAA B 3KCIIEPUMEHTAIbHbBIE UCCIIEN0-
BaHUS KJIAQJIKM U3 MMYCTOTENbIX KAMHEW W KMPIUYa BHEC COTPYAHUK
HHUTIC-IUHUUNCK A.C. Imutpues [3.4; 3.9 u ap.].

Ha ocHoBaHMY MTpOBEICHHBIX UCCAEAOBAHUI ObUIU TTOJTYYEHbI IJIsI
KaXJIOTo BUIA KJIaIKW IMITMPpUYecKre KO3(MOULIMEHTHI, BXOSIINE B
(opmyanl JI.X. OHulnmka njis onpenesieHus IpOYHOCTU U Aedopma-
LUA KJIAAKHU.

C koH1a 50—X roioB MPOLLJIOro CTOJETHS ObLT OCYILECTBJICH Nepe-
X0/ K MAaCCOBOMY KPYITHOITAHEJbHOMY U OJIOYHOMY TOMOCTPOCHUIO 1
BBINTYCK MEJIKOLITYYHBIX CTCHOBBIX MaTepUaioB (KUpIMYa, KAMHE) B
3HAUUTEIBHON cTeneHu cokpatuics. McciienoBaHusl KIaaku Takxke
COKPaTUJIUCK.

B xoH1e 70—X ronoB HAMETUIIOCh BO3POXKIEHNE KUPITUYHbBIX 3aBO-
noB. Kak rosopuioch Beille, B I. Hopckoe moa fApocnaBiem Obul
MOCTPOEH 3aBOJI C UTANBSIHCKUM U 00JrapcKUM 00OpYAOBaHUEM ISl
M3rOTOBJICHUS BBICOKOITYCTOTHBIX KEpaMUUECKUX KAMHE! 1 KUpIInya.
ITon pykoBoacTBoMm B.A. Kameliko ObLIM BBIMTOJHEHBI 3KCIIEPUMEH -
TaJIbHbIE UCCAEA0BAHUS KJIaAKU U3 Pa3IMYHbIX BUJIOB KaMHE U KUP-
nuya, K KOTopbIM B KOHIIE 70—Xx—80—X rogoB MOAKIIOUMIICS U aBTOP
(cM. rnaBy 4, pasaen 3.4).

Kak oTMeuanoch Bblllie, OCHOBHAsI MpodJieMa B TPUMEHEHU N 3TUX
KaMHe# cocTosuia B TOM, YTO OHU MMEJIM OOJIbIIIME MYCTOThI, B KOTO-
phle MPpU KJIaJIKe MoIagaao MHOTO pacTBopa (puc. 3.2.3). Dtum yxyu-
LIAJIMCH TeTUIOTEXHUYECKUE XapaKTEPUCTUKU CTEHbI, TPOUCXOIWII TTe-
pepacxoji pacTBOpa, CHUXKaJach MPOU3BOAUTENLHOCTh Tpyaa. Kpome
TOr0, TeOMETPUYECKHE pa3Mephbl KAMHEI He BbIICPKUBAINCh, OTKJIO-
HEHUsI B OJHOI MapTUM U3IAEIWI OT 3aJJaHHBIX BEJIMYMH MOIJIU COC-
TaBJISITh OoJiee 1 cM. DTO MPUBOAUIIO K YBEIUUYSHUIO TOIIIMHBI 1IIBOB,
KOTOpBIE U 6€3 TOTr0 ObLIO TPYAHO 3aMOJTHUTD.

Kak ormeuanocs, B IHUMNCK B koH1e 80—x — Havyajne 90—x ro-
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noB comectHO ¢ HUMC® 1 BHUUCTPOM um. BynHukosa Oblu
MPOBeACHbI KOMILJIEKCHBIE UCCIIEIOBAHUS KJIaIKU U3 KpyImTHOoGOopMaT-
HBIX KepaMuuecKnx KamHei ¢ pazmepamu 380 - 180 - 138 MM ¢ mycToT-
HOCTBIO OKOJIO 45% HoBOKyGaHCKOIO 3aBOJIA KepaMUIECKUX CTEHO-
BBIX MaTepUAJIOB.

IIposeaeunsie Brociaeactsuu B LIIHWUMCK [3.5] 1 8 HUMCD
[3.6] ucmplTaHus Kepamudeckux KamHeil IletepOyprckoro 3aBoja
«ITobena—KHayd» criocobcTBOBaM 00Jiee IMPOKOMY MPUMEHEHUIO
KpyMHOpa3MepHbIX KepaMU4ecKUX KamHelt B Poccuu.

3.4. OKcnepumeHTanbHble UcciiefoBaHUs MPOYHOCTU U ae-
chopmauui Knagkvm u3 BbICOKOMYCTOTHbIX KaMHEen 1 Kupnu4a c
ropu3oHTasNbHbIMU NycTOTaMU

3.4.1. Cneyugpuxa npumeneHus nycmomenvix KepamuecKkux KamHell u
KUpnu4a 6 MHO20CAOUHbBIX CIEHAX

Kaxk oTtMeudanoch, Hapy>KHbIE CTEHBI 13 MHOTOCJIOMHOM 00JIeTYeH -
HOM KJIAJIKK MOTYT OBITH IByX OCHOBHBIX BUJIOB: C THOKMM M XKECTKUM
coenquHeHUEM cioeB. Ilpyu rmOKOM COeMMHEHWM CJIOCB HapyKHBII
CJION MOXeT OBbITh HEeCYIIMM, CAMOHECYIIIMM M HeHecylluM. B moc-
JIETHEM CJIydae OH yCTaHaBJIMBAETCsI Ha MEPEKPHITHE VI CIICIIHaIIb-
HbIE YTOJIKU, 0aku (moapobHee cM. riaaBy 10).

K xmanke Hapy>KHOTO HEHECYILIETO CJIOsI IPEAbSIBIISIIOTCS CIICAYIO-
1IIe OCHOBHBIC TPEOOBAHNS:

HeOOJIBIIIONM BEC;

XOpolllee Ka4eCTBO TTOBEPXHOCTH;

bEXHOJIOTMYHOCTb BO3BEICHUS;

JIOCTaTOYHAsI OJITOBEYHOCTb;

MIPY OTCYTCTBUU BEHTUJIMPYEMbIX BOZAYIIHBIX 3a30pOB o0OecIiede-
HME JOCTaTOYHOTO CONPOTUBIICHUS TeILIoNepeaaye.

Ecnu HapyXHBII CJIOW SIBJISICTCSI CAMOHECYIIIMM WJIM HECYIIUM,
nobaBysieTcs TpeboBaHUE 00eCIeUeHUs JOCTaTOYHOM HECYIIei CITo-
cobHocTu. [1pH 3KeCTKOM COeTMHEHUH CJIOEB C TIOMOIIBIO BEPTUKAIIb-
HBIX WJIM TOPU30HTAJIBHBIX Tuadparm n1ojrkHa ObITh 00ecIedeHa CoB-
MecTHasl paboTa CJI0eB.

[1pu onupaHuM CTEH Ha MEPEKPHITUST OCOOCHHO BAXKHO CHIDKEHME
Beca CTeHBI. DTO MOXET OBITh IOCTUTHYTO 3a CUYET IIPUMEHEHMS KUpP-
MYa ¥ KaMHel ¢ OOJIBIITMM TTPOIIEHTOM ITycToTHOCTH (60Jee 40%). B
3TOM cJlyJae KjlajKa U3 KMpITMYa U KaMHSI ¢ TOPU3OHTAIbHBIMU ITyC-
TOTaMH SIBJIIETCS 00JIee TEXHOJOTUIHOI 110 CPAaBHEHUIO C KJIAJIKOM 13
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KMPIIUYA C BEPTUKAJIbHBIMU ITyCTOTAMM, TaK KaK B 9TOM CJlydae yIpo-
1IaeTCsl YCTPONCTBO TOPU3OHTAIBHBIX PACTBOPHBIX IIBOB. B TO ke
BpeMsl TPOYHOCTh KJIAQIKM M3 TaKUX KaMHEW M KUpIuya SsIBIsieTCs
BITOJIHE JOCTATOUYHO AJIs1 BO3BEJAEHUSI CAMOHECYILIUX CTEH BHICOTOH B
HECKOJIbKO 3TaXe.

KpomMme Toro, knagka U3 KaMHeil ¢ TOpU30HTaJbHBIMU ITyCTOTAMU
MOXET OBbITh MUCITOJIb30BaHA B MHOTOCJIOMHBIX CTEHAX U MPU XKECTKOM
COEAMHEHUHU CJI0EB TOPU3OHTAJIBHBIMU WJIM BePTUKAIbHBIMU Auad-
parMamu, BBITTOJHEHHBIMU U3 KUPIKYaA C BEPTUKAIbHBIMU ITyCTOTA-
MU.

Huxe onuchiBaloTcsl McciieoBaHUSI MPOYHOCTU U JAedopMaruii
KJIaAKW U3 KepaMUUECKUX KaMHEl U KUPMUYa ¢ TOPU3OHTAIbHBIMU
nycroraMu, nipoBeaeHHbie aBTopoM B LIHMMCK nox pykoBoacTBom
B.A. Kameiiko enie B KoHie 70—x 1 B cepearHe 80—X romoB IPOIIO-
ro crojietusi. Ha ocHOBe 3TuX McCleIoBaHMI, a TaKXKe UCClie0oBaHU
JIPYTUX aBTOPOB ObLIM YTOYHEHBI MPOUYHOCTHBIC U Ae(hOopMallMOHHbIE
XapaKTepPUCTUKU KJIAJAKU U3 KepaMUUECKUX KaMHEI U KUpIuya ¢ ro-
PU3OHTAIbHBIMU ITyCTOTAMMU, MPEAJI0XKEHBI KOHCTPYKLIMU OJHOCIOM-
HBIX U MHOTOCJIOMHBIX CTeH U BapuUaHThl UX Mcroab3oBaHus. Mccie-
JOBaHME KJIAAKU U3 3TUX MAaTEPUaOB B MHOTOCJIIOMHBIX CTEHAX TPU-
BOJIUTCS B I1aBe 4.

3.4.2. Dxcnepumenmanvhble uccaedo8anus NPoOYHOCMU U deghopmayuii
KAQOKU U3 Kepamu4eckKo2o KUpnu4a moauutoi 88 Mm ¢ eopu3on-
manvuvimu nycmomamu (nycmomuocmoio 41,7%)

Onucanue KOHCMPYKUUIl KAAOKU U ONbIMHBIX 00pPA3U06

B 1979—1980 romax aBTOopom moj pykoBoiacTBoM B.A.Kameiiko
ObUIM MPOBEACHBI UCCAEA0BAHUS KJIAAKU U3 KEPAMUYECKOI0 KUpIuya
C IIECThIO TOPU3OHTAJbHBIMU TycToTaMM Hopckoro komOuHaTta
[3.10, 3.11].

YuuTeiBasi 6osiblIME 3aTPpyIHEHUSI, BOSHUKAIOILIME MPU KJIaaKe U3
BBICOKOTTYCTOTHOM KepaMUKHU C BEPTUKAJIbHBIM PACIIOJI0XEHUEM ITyC-
TOT BCJIEICTBUE CJIIOXHOCTH YCTPONCTBA TOPU3OHTAJbHBIX IIBOB, B
1979 rony Ha Hopckom koMOuHaTe ObLI HayaT BbIMYCK KUPIUYCH
(puc. 3.1.8) ¢ 1IeCTbIO TOPU3OHTAIBHBIMU MYCTOTAMU (C MYCTOT-
HOCThIO 42%). Knprima umen pasmepsr 120 - 250 - 88 mM. TosmmHa ro-
PM3OHTAILHBIX CTEHOK cocTaBisuia 10 MM, BepTUKaabHBIX — 12 1 10
MM. [TycToTsl ObLIM ¢ pazmepamu 29 - 22 mm u 29 - 32 mMm. MMest xopo-
111e€ KaYeCTBO HApY>KHOI IMTOBEPXHOCTU, KUPIIMY MOT UCITOJIb30BaThCS
KakK B KaueCTBE JIMILIEBOr0, TAK U B OCHOBHOM CJI0€ CTeHBI. JIJIst Tyulie-

21



ro obecrneyeHus: TeIIOTEXHUYECKUX XapaKTePUCTUK CTEHbI KUPIUY C
MNPOJOJIBbHBIMU MTyCTOTAMU YKJIaAbIBACS BAOJb CTeHBI. [1epeBsiska cio-
€B OCYIIECTBJISIACh KUPITMYOM C BEPTUKAIbHBIMU ITyCTOTaMU (C IMycC-
TOTHOCTBIO 34%), BBIIMMYCK KOTOPOTO TAaK3Ke TOJKEH OBUT HaYaThCs Ha
Hopckom kombuHare. I[lepeBsizouHblii KUpnuy umesa pasmeps 120 -
250 - 88 mMm (puc. 3.1.11).

Ha puc. 1.1.16 mokazaHa KOHCTPYKIIHS CTEHBI TOJIIMHONK 51 cM,
BBITIOJTHSIBILIEHCSI M3 KUPITMYA C LIECThIO TOPU3OHTAIbHBIMU ITyCTOTA-
MU C TIEPEBSI3KOM KUPIUUOM C BEPTUKAIbHBIMU ITyCTOTAMU.

[TpouyHOCTH 1IECTUITYCTOTHOTO KMpITMYa Ha cxKaTue, U3rud u cpel
cOCTaBMJIa COOTBETCTBEHHO 8,6, 4,0 u 2,6 MIla. Y kupnuya ¢ BepTH-
KaJIbHBIMM MTyCTOTAMU 3TU MOKa3aTeJu ObLIM COOTBETCTBEHHO PaBHbI
26,4,2.2u 2,4 MIla.

15T TIoJTydeHUsT TIPOYHOCTHBIX M Ie(hOPMALIMOHHBIX XapaKTepuc-
TUK KJIaAKW ObLIO MPOBEACHO YEThIpe cepuU ucnbiTaHuit. O0lIee Ko-
JIMYECTBO 00pa31loB COCTaBMIIO 23.

OO6pa3supbl NepBOi cepuu MPEACTABIISLIN COO0 CTOJIOBI CEUeHNEM B
wiade 0,25 - 0,51 m un BeicoToii 1,1 M. IlepeBsizka ocyuiecTBisIach B
yeTBepTh KUpnuua. Yeprexx odpasiia mpuBeaeH Ha puc. 3.4.1.

OO0pa3ibl Bropoii cepun umesn pa3mep B ruiade 0,51 - 0,51 M 1 BbI-
coty 1,5 m. ITepeBsizka B Tpex o0pa3lax OCylIeCTBISIaCh KUPITUYOM C
BePTUKAJIbHBIMU MYCTOTAMU U B APYTUX TpeX oOpasliax — IMOJHOTe-
JIBIM KUPIIUMYOM. bblja NpuHSTA 1IECTUPSIAHAS CUCTEMa MEPEBI3KU.
Yeprex obpasiia gaH Ha puc. 3.4.2.

OO6pa3ubl TPeThero TUIIA TIPEACTABIISUIM U3 ceOsl MaHeJU ¢ pa3Me-
pamu 1,8 - 1,8 M. Kiiaaka BbINOJNHSIACH U3 KUPIIMYA C TOPU3OHTAJIb-
HBIMU ITyCTOTaMU € TIEPEBSI3KOI KUPITMYOM C BEPTUKATbHBIMU ITyCTO-
tamu. [lepen BbIMOJHEHUEM UCTIBITAHMI HA CXKaTUe Ha 3TOM o0paslie
HUCCJIENOBAIUCh TaKXKe TEIJIOTEXHUYECKHUE XapaKTePUCTUKMU CTEHBI.
dotorpadum 0Opas3LoB NpuBeaeHbl Ha puc. 3.4.3—3.4.4.

s olueHKU BAUSHUSI apMUPOBAHUSI Ha yBeJIWUYEHUE MPOUYHOCTU
KJ1a7K¥ ObLIY BBIMOJHEHBI UCTIbITaHUsI 00pa3uoB tura 1, Ho ¢ ykian-
KO B HUX TOPU30HTAJIbHBIX CETOK.

Memoouka npogedenus ucnvimanuil

OGpa31bl UCITLITHIBAIMCH HA IIEHTPAJIbHOE CKAaTUE B TUIPABIMYEC-
KoM npecce. ITo Topiam o6pasiibl OCHAIIAIKUCH CTaJIbHBIMU IITUTAMU
TOJMHOM 110 20 MM, OIJIUTHIMU HA LIEMEHTHO—ITECYaHOM PacTBOpe
cocrana 1:1.

HNsmepenue gedopmalinii ocylecTBISII0Ch MHANKATOPAMHU 4aco-
Boro Tumna c ueHoi genenus 0,01 mm. Harpyska npukiagsiBaiach 3Ta-
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Puc. 3.4.3 Xapaktep pa3spylieHusi obpasya
knagku N2 n3 LWecTnrnycToTHOrO KepaMm4ecKko-
ro KMpnu4a ¢ rnepeBs304HbIM KUPINYOM C Bep-
TUKalbHbIMM rycToTammu Hopckoro kombuHara.
UcenbitaHnsa asTtopa, 1980 r.

TocnenoBarenbHOCTb pa3pyILEHUs:
IosiBnenue 1-0if TPEIMHBI B IEPEBSI30YHOM KHUf
IosiBnenue 2-0ii TPEUMHBI B IEPEBsI304HOM KH]
PacnpocTpaHenne TpelUH MO BEPTHKATBHBIM 11
Bslmy4nBaHe Hapy)KHBIX CTEHOK.

O0pa3oBaHKe FOPH30HTAIBHBIX TPELIMH Ha (ac
Puc. 3.4.5 XapakTep paspyLueHvsi knagkv tvna

Il N3 Kepammn4eckoro Kupu4a c LLUeCTbH
rOPU3OHTasIbHBIMU yCTOTaMM
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Puc. 3.4.4 Xapaktep pa3spyleHns obpasya
knapku 13 13 LwecTunycToTHOroO Kepamm4ecKo-
ro KMpnu4a ¢ nepeBsi30HHbIM KUPINYOM C BEP-
TUKasIbHbIMK MycToTamm Hopckoro kombuHara.
Ucenbitanus astopa, 1980 r.

Puc. 3.4.6 O6pasey knagku ¢ paamepamu 0,25
x 0,51 x 1,0 M N3 KEPaMNYECKOro KUpnn4a Bbi-
COTOV 88 MM C LLECTBIO FOPUIOHTASIbHLIMU [1)/C-
ToTamu Hopckoro 3aBoga nocne ucrbiTaHni Ha
cxartue. Vicribitanms astopa, LIHUMCK nm. B.A.
KydepeHko, 1979 r.



namMu, npubanM3uTeSbHO paBHbIMU 1/10 OT paspyiiaroiieit Harpy3Ku.
IMocie Kaxmoro aTama cieaoBaja BhIIEpKKa MPU IMOCTOSTHHOM Har-
py3Ke B TeueHNe TpeX MUHYT. KOHTpOIb IIPOYHOCTHU pacTBOpa B KJTaj-
K€ OCYIIECTBIISIICS UCITBITAHNEM Ha cXaThe KyooB ¢ pa3mepamu 7,1 -
7,1 - 7,1 cM, BBITIOJTHEHHBIX U3 PACTBOPA OJHOTO 3aMeca C paCTBOPOM
obpa3la.

Xapaxmep paspywenus oopaszuoe

PaspyiieHue o6pa3ioB Bcex TUIOB, 3a UckiItoueHueM Ila (kmagka
C apMUPOBaHUEM), TPOUCXOANIO XPYIKO. [TepBbie TpeLIUHbI MOSIBIISI -
JIUCh TIpU ypoBHE Harpy3ku N , B cpeaHeM paBHoM 0,8 oT pa3pyliato-
1Ieil. DTO BbILIE, YeM B KJIQJIKE U3 TTOJHOTEJIOr0 KUPInya.

B o6pasuax tuna I1 mepBbie TpeIMHBI MTOSIBUJIUCH IIEPBOHAYAIBHO
B IePEBSA30YHBIX KUPHUYAX C BEpTUKATBbHBIMU MTyCTOTAMMU ( Nop / N,=
0,8), a 3aTeM yXe B KUpIHUYax ¢ TOPU3OHTATbHBIMU MycToTaMu. [1pu
5TOM Ha ¢hacaJHON YaCTU CTEHBI MOSIBUIMCH CHauyajla rOpU30HTaJIb-
HbIE TPEIIMHBI B Pe3yJibTaTe BbIMyYMBAHUSI HAPYXKHBIX CTEHOK (pMUC.
3.4.5).

AHaIM3UPYsT XapakTep pa3pylleHUs] KJIaaKu, MOXHO BUAEThb, UTO
045 6cex munog o6pasyoe 00pazoeanue Mpewiun 8 KUpnu4ax ¢ 20pUu3oH-
MAALHBIMU NYCIOMAMU NPOUCXO0ULO0 NPEUMYULECIBEHHO 800.1b HYCHOM.
3aMeTuM, YTO U MPU UCTIBITAHUU Ha CXaTue OTAEIbHBIX KUPIUYEH X
pas3pylIeHUe TakxKe TMTPOUCXOAUIIO MPEeUMYILECTBEHHO ¢ 00pa3oBaHU-
eM TPEIINH, UAYIIUX BIOJb IycToT. DoTorpadmn HEKOTOPHIX 00pa3-
1I0B, C/IeJIaHHbIE MTOCJIe UCIBITAHU, TTOKa3aHbl Ha puc. 3.4.4, 3.4.6.

B xkpynmHopasMmepHbix obpasuax tumna I, mpeacrapisiiommx u3 ce-
0s1 pparmMeHTHI CTeH ¢ padMepamu 1,9 - 1,9 m, Ha (bacagHoOi yacTu cTe-
HbI IOMUMO TOPU30HTAJIbHBIX TPEIIMH, BbI3bIBAEMbIX BBIITyUMBaHUEM
Hapy>KHBIX CTEHOK KUPIHUYA C TOPU30HTAIbHBIMU IyCTOTAMU, ObLIY 1
BepTUKAaJbHBIEC, TPOXOASIINE HA BCIO BhICOTY cTeHbI. [locaenHee or-
JIMYaeT xapakTep paspyiueHust oopasuos (tur I1I) ot crondoB, kaku-
MU SBJISIUCH 00pasiibl kinaau tuna [ u I1.

B cronbax ¢ apmupoBaHHoii kiaakoii (I1a) xapakTep pa3pylieHust
B 1IeJIOM ObIJI ITOXO0X Ha HaOmogaBLIMiics B ctondax Tumna II, ssistio-
muxcsl ux aHanoramu. [lepBble TpelIMHBI B 0OpasliaXx MOSBUJIMCH
MPaKTUYECKU TMPU TeX K€ BeJMYMHAX BEPTUKAJIbHBIX HaIPSIKECHUI,
yTo U B obpasuax tuna I, BbIMOJMHEHHBIX HAa MPOUYHBIX PACTBOpax.
baarogapss ToMy, 4TO MPOYHOCTH apMUPOBAHHBIX OOPa3LOB OKa3a-
Jnach B 1,45 pasa BbIle, YeM y HeapMUPOBAHHBIX, OTHOCUTEJIbHBIN
YPOBEHb 00XKaTHsI KIaJAKU B MOMEHT IOSIBJICHUSI IIEPBBIX TPELLIUH OKa-
3aJICsl TaM HYKE U ObIJT paBeH NTp / Np=0,5.
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Ilpounocmo kaadxu

Ha puc. 3.4.7 n3o0paxeHnl rpa¢uKyd 3aBUCMMOCTH ITPOYHOCTHU
KJIaJK1 OT MPOYHOCTHU pacTBopa. Tam Xe MmokasaHa KpuBasi, TOCTPO-
eHHas 1o ¢opmysne OHUILLIMKA IS KJAaJAKU U3 IyCTOTEJIOr0 KUpIiuya.
XapakTep KpPUBBIX OTJIMYEH OT KPUBOM [JIs1 KJIAJAKW U3 MOJHOTEIOTO
Kuprnuya Toi ke Mmapku (M75). 1151 KJaaku U3 MOJHOTE0ro KUPu-
Yya XapaKTepHO MOCTEIeHHOE HapacTaHUe MPOYHOCTH KJ1aaku R ¢ yBe-
JIMYEHMeM TIPOYHOCTH pacTBopa Ry. Y MccienyeMbIX KIagoK HaGo-
Aan0Ch GBICTPOE HApaCTaHKe TPOYHOCTH KIAAKK Ry Py HEGOIBIINX
3HayeHUsIX R) ¥ Gosiee MeIIeHHOE HApacTaHMWe MPOYHOCTH KIIAIKH,
HauyMHasi ¢ HEKOTOPOU BEJIMYMHBI TIPOYHOCTU pacTBopa. Jist Kiaaku
tumna [ Ry= 2,5 MIla u w51 knagku tuna 11 Ry= 5,0 MITa.

BwmecTte ¢ TeM, KpuBasi 3aBUCUMOCTU ITPOYHOCTU KJIAAKU OT MPOY-
HOCTU pacTBopa sl o0pa3loB kjiaaaku tuna Il siBasiercst cpeaHeit
MEX]y KPUBBIMU JUIs1 00pa3LoB KJIaaAku Tuna | u Kiiaaku u3 rmojaHoTe-
JIOro Kupnuda. OTo oObsICHSIETCS TeM, uTo B Kiiaake tuna Il monepeu-
Hble Aedopmaly 1 AedopMaly cpe3a BOCIPUHUMAJINCh B MIEPBYIO
ouepelb MNEPEBSI30UHBIM KUPIUUYOM (B Tpex oOpaslax 3To ObLI KUp-
MUY C BEPTUKAIbHBIMU IyCTOTAMU U B TPEX MOJHOTEbIN Kupnuy). B
elle OOoJIbllIeil CTeMeHU CACPXKMBAHUIO TIOMEPEeUHbIX Achopmarunii
KJIaAKW U Cpe3y KMpIuya, Kak 1 B KJIaJKe U3 MOJHOTE0ro KUpInya,
CIMOCOOCTBYET €¢ apMUPOBaHUE TOPU3OHTATbHBIMU ceTKamu. [Tpou-
HOCTh apMUPOBAHHOM KJIaJKK 0Ka3ajiach BeIlIe Ha 45%, 4eM B aHaJIO-
ruyHoi kimanke tumna Il.

R (MITa)

TIpOuHOCTS KIATKH Ha CikaTie

o0 — Jannbie ucnbiTaHmii Kiagku tamna Il
5. x — JIaHHbBIC UCTIBITAHHI KIIaJKH THITa [
— Jlanusle ucnbITanmii kaaaku tana [T

4, A —JlaHHbIC MCTIBITAHMIT apMUPOBaHHON Kitajiku THIa ITa

no popmysne Ouuuika
a=0,06
5=0,01

A=038 a a
K=1,20
[ -

——

10 hopmyze. Onmmika
U1 CILTONIHOTO KHPITHYA
2=0,25, 80,3

3, =s
’-‘-_-;—';"-"—-’—'
=

\rw opmyre Ommmixa

a=0,015
50,03
A=027
K=1,20

8,0 9,0 10,0 11,0 12,0 13,0 14,0

R(MITa)

T1pOuHOCTS PACTBOpA Ha CKATHE

Puc. 3.4.7 lpaghmkmn 3aBUCUMOCTU NMPOYHOCTU Knagku R oT npo4HocTy pacteopa R,
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Kak oT™Meuasnoch, kiadka uz Kupnuua ¢ 20pu3oHMAIbHbIMU NYCHO-
mamu no cpasHeHuIo ¢ KAa0Koil U3 N0AHOMeA020 Kupnu4a umeem cieoy-
rouue 0CHOBHbBIE OMAUMUA:

— 0Oosee Xpynkuii xapaxmep pazpyuieHus;

— Ha (acade cmenvt npoucxodum oopazoeanue Mpeujur He MmoabKo
6ePMUKAAbHBIX, HO U 20PU3OHMAAbHBIX;

— pOCH NPOYHOCINU KAAOKU C Y8eauveHuemM npoHHoCmu pacmeopa Ha-
YUHASL C €20 HEKOMOPOIl eAUMUHbL R2>R§/npoucx00um He3HaA1umeabHo;

— 0o04ee HU3KUe 3HAYEHUS NPOYHOCU KAAOKU.

Hecmotpst Ha ykazaHHbIE OTJIMYMS, 3aBUCMMOCTb TPOYHOCTU KJ1aI-
KW U3 KUPIUYEH C TOPU3OHTAIbHBIMM MyCTOTaMU R OT MPOYHOCTU
pacTBopa Ry0Ka3aaoch BO3MOXHBIM omnucaTh opmysioii JI. . Ouuniu-
Ka[1.6], [3.12], BBIBeAEHHOM UM 115 KJIAAKM U3 ITOJTHOTEIOr0 KUPIIUJa:

a
R=k-A-R,(1I-—=—)
LR 3.1)

roe R; — MpOYHOCTh KMPITYA Ha CXKaTHe;

N— KO3 ULIMEHT, 3aBUCAIIMI OT BUAA pacTBopa (/s MTPOUYHBIX
pacTtBopoB n=1);

K — KO3(D(OUIIMEHT, YINTHIBAIOIININ KBATN(MDUKALINIO KaMEHIINKA
(«pyKa KaMeHINWKa»), TIPUHATHIA IJIsT JTAaHHOW Cepru MCIBITAHUA,
paBHbIM 1,2 (mepBoHavaabHoO B hopmyiie JI. . OHuirka 3ToT Koadh-
(puneHT oTcyTcTBOBAN U ObLT BBeleH B.A. Kameiiko).

KoHcTpykTHBHBIN KO3 dULMEHT A, BXoasiuii B popmyay (3.1),
ITOKAa3bIBAET MPOLIEHT MUCITOIb30BaHUS ITPOYHOCTH Ha CKATHE KUPITU-
ya B Kitagke. Tak Kak MaKCUMaJTbHAsT TIPOYHOCTh MOXKET OBITh JOCTHT -
HyTa P CTPEMJICHUY TIPOYHOCTH PACTBOPA K OUEHbB OOJIBIION BeIM-
4YuHe, To, noyarasi Ry = oo, u3 (popmyJibl (3.1) nonyyum:

RmaX
A_k_Rl . 3.2)

Kak ormeuanocs, ¢ yBeJMueHUEeM MIPOUYHOCTH pacTBOpPa MPOYHOCTh
KJIagKy Tvina | mpaktnyecky He npeBbllaia BeanuuHbel R = 2,4 MIla
1/
HaunHas ¢ R,>R, =2,5 MIla. Knagka tuna I npeBocxoauia Beanuu-
Va
HY R = 3,34 MIla Haunnas ¢ R,>R, =5,0 MIla He Gosree yem Ha 4%.
Hcxonst m3 sToro, nmoayuynM g kiagku tana IA = 0,24 n mna
kiagky tuna I1A =0,32.
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I1o OMBITHBIM TaHHBIM OBIIN OITpeIeICHBI BXOASIINE B (DopMyITy
(3.1) koaULMEHTBI «a» U «b». J11s1 Kagky 6e3 mepeBsi3KK ThIYKO-
BoIM kupniuuoM (tumn I) a=0,015; b= 0,03. 15 K1aaku ¢ mepeBsI3Koi
THIYKOBBIMM Kuprimdamu (tutr 11) a = 0,06 b= 0,01.

Ynpyeue ceoiicmea xkaadxu

Ha puc. 3.4.8, 3.4.9 npuBeneHbl KpUBbIE€ 3aBUCUMOCTA OTHOCH-
TeJbHBIX BEPTUKAIbHBIX AedopMalldil KJIAaaKd & OT BEPTUKAJIbHBIX
HanpspkeHuit o. Ha puc. 3.4.10 mocTtpoeH 000011IeHHBIN rpaduK 3aBU-
CMMOCTH NpefeabHbIX aedopmannii kiaagku tunos I, 11, IT1. I3 Hero
BUIHO, YTO JIJISI BCEX TUITOB KJIaJ0K MPU IMPOYHOCTU pacTBOpa Ooiblie
0,5 MIla cpegnue npeneiabHble AedopManuu cocraBistior 1,5—1,7
10—3. DT0 103BOJSAET FOBOPUTH O TOM, UTO /IS KJIAAKM HA OTHOCUTE b~
HO MPOYHBIX pactBopax (Ry>R; ) cyliecTByeT HEKOTOpast MpeaebHAs
BEJIMYMHA BEPTUKAIbHBIX AedOpMaluil e,,., paBHad B cpeaHeMm 1,5
10-3.

[ns Kaaaku onpenesuinch HadallbHble MOAYJIM yrpyroctu Ej u
YIpyrasi XxapakTepucTuka Kiaagku o. [1.5]. HayanbHbIe MOaynu yrnpy-
TOCTH OIPEAEISINCH U3 YCJIOBUSI OTCYTCTBUSI 3HAUUTEIbHbBIX T1aCTH-
YecKUX AedopManuii mpy BeJIWYMHAX HaIpspkeHuit meHee 20% ot
BPEMEHHOTO COMPOTUBIICHUS 110 (hopmyie:

Eg=Epp =202 (3.3)

02’

rae o,, ¥ ,, — COOTBETCTBEHHO, BepPTUKaAJIbHbIC HAMPSIKEHUS U Jie-
(opmann B Kitagke TIpy BeJTMYMHE BepTUKaAIbHOM Harpy3ku 20% ot
pa3pyluaroei.

JI..Onumukowm [3.11], [3.12], [1.6] ObL1a ycTaHOBJIEHA JIMHEAHAS
3aBUCUMOCTb MEXy MOJYJIEM YIPYTOCTU KJIAAKU U €€ TTPOYHOCThIO
MpU CXKaTUM:

E,=o-R, 3.4

rae a — Kod((GULUMUEHT MPONOPLUOHATBHOCTU, Ha3BaHHBII UM YII-
pYrou xapakTepUCTUKOMN KIIAAKU.

Ha puc. 3.4.11 n3ob0pakeHbl 3KCIIepMMEHTaIbHbIE KpUBbIC 3aBU-
CUMOCTHU YIIPYTOi XapaKTEPUCTUKHU o OT MPOYHOCTU pacTBopa. Tam
K€ HaHeceHa KpuBasl, mocTpoeHHast 1o ganHbiM CHull st kinagku
U3 KepaMMUYEeCKUX KaMHel 138 MM ¢ BepTUKaJIbHBIMUY MYCTOTaMU. YTI-
pyrasi XapakTepuCTUKa KJIaJIKU 0e3 MepeBsa304HOoro Kupnuya (tumna I)
oKazajach BbIlIE, YeM Y KJIAAKU C MEePeBSI30UYHBIMU KUpIUYaMu (TU-
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Puc. 3.4.9 paghuk s/R—e ans naHene n3
KepamMn4ecKoro KMprnm4a c LUeCTbo
rOpU30HTasIbHbIMU MycTOTamm

ma II), KoTropast TIpaKTMYECKM COBITaJaeT ¢ HOPMATWUBHOMW KPUBOMA.
OOBSICHEHHEM TOMY CJTYKUT TO, YTO MOIYJIU YIIPYTOCTA 000X TUITOB
KJIaJOK OTJIMYAIOTCS HE3HAuMTeJbHO. B TO Xe BpeMs IPOYHOCTH
Kjanku tima | Hiske, oTcioga M Koa(GdOULIMEHT TPOITOPIHOHAIBHOC-
TH o BBIIIIE.

Takum 00pa3oM, BeJTMINHY HAYaTbHOTO MOMIYJIS YITIPYTOCTH KJIaI-
KU C TIePEBI30YHBIM KUPITMUOM PEKOMEHAYETCS OTIPeaesaTh o (hop-
myne JI.M. Onuinuka (3.4) npu yrpyroi xapaktepuctuke o= 1000.
Host xiranku tima 11 (6e3 mepeBsI309HOro Kuprnmda) o peKOMeHIyeTCst
npuHUMaTh paBHoit 1500.

Boieodst

1. Paspywenue xkaadxu u3 xupnu4eil ¢ 20pu30HMAAbHbIMU NYCHIOMA-
Mu Oausko Kk xpynkomy. Ha mpouyHOCTb KMUpMMYa U KIaIKWA OKa3bIBaCT
0O0JIbLIOE BIUSIHME HAJTMYKE MTPOAOIbHbBIX TPEILIMH B KUPITUYE.
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B 2T0i1 CcBSI3N peKOMEHAyeTCsI pacUeTHOE COMTPOTUBIICHUE KIAIKU
CXKATHUIO MPUHUMATh C TTOHIKAIIMM KoddduimeHTom 0,6 1Mo cpaB-
HEHUIO C KJIaAKOM U3 TOJHOTEI0ro KUpInya, YTo HAILIO CBOE OTpa-
xkenue B [Tocooun k CHull [1.6].

2. Ilpounocmo kaadxu moxcem 6vimo onpedeaena no popmyae JI.H.
Onuwguxa (3.1) ¢c moacTaHOBKOM B Hee MOJYYEHHBIX U3 DKCIIEpUMEHTA
3HaYeHUI KOAPOUIIUEHTOB a 1 B.

3. B cea3u c mem, umo npourocmo Kaadku R npaxmuuecku ne yeeau-
uueaemcs ¢ pocmom npounocmu pacmeopa naqunaa c R,= 5 Mlla, npu-
MeHeHue pacmeopos ¢ NPoHHOCMbIO eblule YKA3AHHOU He peKoMeHdyem-
ca. B ciyyae npuMeHeHUA UId KJIaaKy pacTBopos R, >5 MIla B pac-
yere npuHumaerca R,= 5 Mlla.

4. HavayibHbIi MOZYJIb YIIPYTOCTH KJIAJIKU IS paCTBOPOB  R,>2,5
MIla pexomenayetcs onpenensatb npu = 1000 mo dpopmyire:

E,=o-R=1000R ,

rae R — mpenesr IpoYyHOCTH KJTaaKu Ha CKaTHe.
4. Cemuamoe apmuposanue cnocoocmeyem noeovluleHuI0 nPo4HOCmu
Kaaoku ne menee wem na 40%.

3.4.3. AkcnepuMeHTasbHble UCCIIe[0BaHUA NPOYHOCTU U fe-
chopmauui knagkm u3 11-nycToTHOro KEPaMM4ECKOro KamMHs
(nyctoTHOTBLIO 44,6 %) ¢ pasamepamu 250 - 250 - 142 mm.

Ileav pabomut

HccnemoBanus BeIMOMHSAIUCH B 1985—1986 romax. Llenbio paboTe
OblIa pa3paboTKa KOHCTPYKIIMI KOMOMHUPOBAHHOM KJIaJKU, BBITIOJ -
HsIEMOI 13 BBICOKOIYCTOTHBIX KAMHE! ¢ 00JIMIIOBKOI MX KUPITUUOM C
BEPTUKAJIbHBIMU MYCTOTAMM KaK C OJIHOM, TaK U C 00€UX CTOPOH CTe-
Hbl. CoelMHEeHUE OOJIMILIOBOUHBIX CJIOEB JOJKHO ObLIO BBHITTOJIHSTHCS
BePTUKAJIbHBIMU U TOPU30HTAJIbHBIMU AnacdparMamu (TogpoOHee CM.
paznen 4.2).

711 3TOro0 HeOOXOAUMO OBLIO MOJYUYUTh NTEPBOHAYATIBHO MTPOYHO-
CTHBIE U AeOpMaALIMOHHbIE XapaKTePUCTUKU KJIAJKU, BbIOJHEHHOMI
M3 KUPIIMYA C BEPTUKAJIbHBIMU ITyCTOTAMU U OTIEJbHO U3 KepaMuuec-
KUX KaMHEMN.

Onucanue KOHCMPYKUUIL KAAOKU U ONbIMHbBIX 00paA3106

Kamenp BbimosHsica ¢ pasmepamu 250 - 250 - 142 MM U1 nMen
OIMHHAILIATh TOPU3OHTAIBHBIX ITyCTOT. [1yCTOTHOCTh KAMHS COCTaB-
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nsina 44,6%. O6mwmit Bua KaMHs IpeacTasieH Ha puc. 3.1.10.

ITpoyHocTh KaMH$ Ha cxkaTtue paBHsutach 8,1 MIla. Beiio npose-
JIEHO JIBE CEpUU UCITbITaHUl. B mepBoii cepuu ObLIO UCHBITAHO LIECTh
00pa3LoB KJIaIKK Ha pacTBOpax IpoyHocTthio 5,07 u 8,1 MIla. O6pa3s-
LIbI TIPEACTABIISLIN cO00i1 cT0J10bI ¢ pazMepamu 0,25 - 0,25 - 0,7 m (puc.
3.4.12). Bo BTOpOIi CeprM UCTIBITHIBAJIOCH TPU 00Opaslia ¢ pa3Mepamu
0,25-0,38-0,93 M. OcHOBHOE UX OTJIMYME OT 0OPA3LIOB MMEPBOI CEPUU
COCTOSIJIO B TOM, UTO OHU MMeJIU OOJIbIINE radapuThl U KJaaKa B HUX
BBITIOJTHSJIACH C TIEPEBSA3KOIM BepPTUKAJIBHBIX IIBOB. DoTorpacdum 06-
pa31oB MOCJIe X UCIBITAHUS TpUBeIeHbI Ha puc. 3.4.12—3.4.14. O0-
paslibl UCHBITHIBAJIMCH HA LIEHTpaJbHOE cxKaThe. MeToIrKa UCIbITa-
HU1 ObL1a MPUHSITA AaHAJIOTMYHON UCTIBITAHUSIM KJIAAKW U3 KUPITUYa ¢
TOPU3OHTAJbHBIMU MYCTOTAMMU.

Xapaxmep paspywienus oopaszuoe

PaspymieHre o6pasioB MMPONCXOAMIO XPYITKO. [1epBhle TPEITMHBI
B 00Opasuax nepBoil CepuM MOABMIIMCH TIPU YPOBHE HArpysku Ny, ,
paBHOM B cperHeM oKoJjio 0,84 oT pa3pylarolieii, a B OTAeTbHBIX 00-
pasiiax MOMEHT 00pa30BaHUs TPEILUH COBITaJl C MOMEHTOM paspylile-
HUs 00pasia. B o6pasiiax BTopoii cepyr B OMHOM M3 HUX IIPU HATPy3-
ke 0,91 oT paspyiarolieil mosBUIach TiepBas TpelnHa. [Ba apyrux
obOpasia pa3pymminch 6e3 00pa3oBaHUs IO MOMEHTAa pa3pylIeHUS
BUAMMBIX TpeIIH. TPeIHbI U pa3pylieHre 00pa3oB MPOUCXOIUIO0
BIOJIb ITyCTOT.

Ilpounocmo kaadxu

ITo pesyabraTaM UCOBITAHWUI MOCTPOEH TpaduK 3aBUCUMOCTU
MIPOYHOCTHU Kyanku R, or mpounoctu pactsopa R, (puc.3.4.15 a). Kak
W IS KJIaJAKW U3 KUPIIMYA C LIEeCThI0 TOPU30HTAIbHBIMU MTyCTOTAMU,
3/1eCh HAOJIIOAAeTCsl JIMIIb HE3HAYUTEJIbHOE YBEIMYEHUE MPOYHOCTHU
KJIaJK1 C POCTOM MPOYHOCTU PACTBOpa HaYMHasi ¢ HEKOTOPOI BeJv-
YUHBI Rz// = 5,0 MIla. BesmynHa KOHCTPYKTUBHOIO KO3(ppHULIMeHTa
A, XapaKTepM3YyIOLlero MpoLeHT UCITOJb30BaHUS IPOYHOCTU KaMHSI B
KJIaJiKe, paBHa npuoymsurenbHo 0,35.

Ynpyeue ceolicmea xkaadxu
KpuBble 3aBUCMMOCTH BEPTUKATbHBIX Ie(opMaLivil KIaaKU £ OT OT-
HOCUTEIbHOTO YPOBHST 00KaTUsl KJIaaKy MpuBeaeHbl Ha puc. 3.4.15 6.

ITo HUM GbLTA TTOJTyYeHa YIIpyrast XapaKTepUCTUKA KIIAIKH a, PaB-
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Puc. 3.4.12 O6pasey knagku tuna | us Puc. 3.4.13 O6pa3sey knagky tuna | us
Kepamn4ecKknx KaMHew BbicoTou 142 MM, ¢ KepaMn4eckux KaMHews BbicoTou 142 MM, ¢
11—10 ropn30HTasIbHIMU MyCTOTaMU r0csie 1110 ropmu3oHTasIbHLIMKM MyCTOTaMM Mocs1e
ucrnbITaHWi Ha cxatue. VicrnibiTaHns aBTopa, ucrnbITaHui Ha cxartue. UcnbitaHusi aBTopa,
UHUNCK nm B.A. KyyepeHko, 1986 r. LHMNCK um B.A. Ky4epeHko, 1986 r.

Puc. 3.4.14 O6pasey knagkv tvna Il n3
Kepammn4eckmx KamHevi Bbicotor 120 MM
Hopckoro kombuHata ¢ ropu3oHTasbHbIMM
nycrotamu (MycToTHOCTb 44,6%) nocne
uernbiTaHnii Ha cxarume. VicnibiTaHns asTopa,
LHWNCK nm B.A. Ky4eperko, 1986 r.
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Puc. 3.4.15 a pachuk 3aBuCUMOCTM Mpo4YHOCTH R oT npo4HocTn R2 ans knagkm ¢ 11-u
MyCTOTHbIX KEPAMUYECKUX KAMHEN C ropn3oHTasIbHbIMU nycToTamu Hopckoro 3aBoga

Hag 1200 g1 oOpa31oB Ha pacTBope MpodyHocThio 8,35 MITan 1400 —
JIJ1s1 00pa31oB Ha pacTBope nNpoyHocThio 5,07 MITa. g kiankuy Tuna
IT o= 1000. CpegHee 3HaYCHUE oo MOXKET OBITH IIPUHATO paBHBIM 1200.

Boieodst

e PaspylieHne KiaaKu MPOUCXOANIO XPYITKO, TIEPBBIE TPEIIUHBI [0~
SIBWJIMCH HE paHee yeM 1ipu 6>0,82R .

o HavanbHbIil MOAYJIb YIIPYTOCTH KJIAJAKU MOXKET ONPEACISIThCS TIPU
= 1200 .
KoHcTpykTuBHbIA KoadduimeHT kianku A = 0,35.

IMpu npouyHoctu pactBopa R’ > 6 MIla npouyHOCTb KJIagKu Mpak-
TUYECKHU HE BO3pacTaer.

3.4.4. Anaauz npoedeHHbIX SKCNePUMEHMAAbHbIX UCCAe008AHUL
KAQOKU U3 8bICOKONYCMOMHBIX KePAMUYECKUX KAMHel U KUPRU4a ¢ 20pu-
30HMAAbHBIMU NYCIMOMAMU

AHanu3 NPUBEAEHHBIX B HACTOSIIEH pa60Te 1 BBIITOJIHCHHBIX APY-
TMMM aBTOPaMU MCCJIENOBAHUI TOKa3ajl CIEAyIOIIee. ITo XapakTepy
pa6OTLI IPY CXKATUM KJIaJKa U3 IYCTOTEbIX KEPAMUYECKUX KAMHEN U
KHpIIM4ya ¢ TOPU30OHTAJIbHBIMU IMTyCTOTAMUW 3HAYUTCIIbHO OTJIMYACTCA
OT KJIaAKHW M3 ITOJTHOTECJIOI0 KUprnunya njinu Kuprunuda u KaMHsA C BEpTU-
KaJIbHBIMM ITYCTOTaAMM.

P a3pylICeHNEC KUpInya 1 KaMH4A C TOPU30OHTAJIbHBIMU ITYCTOTAMU B
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NNp R.=83,5 krc/em’
R =48.,9 (tun II)

06 1 R=50,7 krc/cM’

1 2 3 4 5 6 7 8 9 10 m 12 13 14 15 16 17 18 19 nepopmaruin €910

Puc. 3.4.15 6 paghuk 3aBUCUMOCTU BEPTUKAIIbHBIX AeopMaLmni OT OTHOCUTESIbHOIO ypPOBHS
obxarnsa N/Np knagkv n3 kamHew ¢ 11—0 ropu3oHTasnbHbIMu nyctotamu Hopckoro kombuHara

KJIaJIKe TIPOUCXOIUT BAOJb IYCTOT, a HE TToNepeK Kupnudya. D10 00b-
SICHSICTCSI CJICIYIOLIVIM.

Kuprnuy B Kitaike HaXOIUTCS B YCIOBUSIX CJIOXKHOTO HANPSIKEHHO-
ro cocrostHus. Kak 0bu10 1mokasaHo B ucciegoBanusx JI.M. Onuniuka
[3.12], B pe3ynbTaTe HEOMHOPOIHOCTH TOPU30OHTAIBHBIX PACTBOPHbBIX
IIIBOB, HEPOBHOI MOBEPXHOCTU KMpHWYa MOCICIHWI pa3pylIacTcs B
KJIaJIKe B IIEpBYIO ouepenb OT u3ruba m cpesza. Kpome toro, Bciien-
CTBHE pa3nuuii B AepOpMaALIMOHHBIX XapaKTepUCTUKAX KUpHuda 1
pacTBopa KUPIIMY pacTITMBaeTCs B TOPU3OHTAJIbHOM IIOCKOCTH.
BepruxkanbHble HAMPSIKEHUSI 110 MOCTEAN KUPIKUUYa (TOPU30HTAIBHO-
MY LLBY) pacrpeaeeHbl HEpaBHOMEPHO, 0COOCHHO, B CIyJae ¢ IyCTO-
TeJabIM KupnuyoM. Ha puc. 3.4.16 nmpuseneHs! poTorpaduu Kupnuda
M KaMH$I C TOPU30HTAJIbHBIMU ITYCTOTaAMM, KOTOPbIe ObUIM 00XKaThl B
npecce. Mexy IUIMTOM pecca U paCTBOPOM, KOTOPBIM OBIJIA BHIPOB-
HEHbI TOPU3OHTAJIbHBIC TTOBEPXHOCTU KUpIMYa (KaMHsI), OblIa Mpo-
JIOJKEeHa Kpacsias JeHTa. X0poIlIo BUIHO, YTO BEPTUKAIbHBIC HAIIPsI-
KEHUMs pacrnpeneieHbl MPaKTUYEeCKU TOJIBKO BIOJIb BEPTHUKAJIbHBIX
CTEHOK KaMHS.

B xnagke, rie Ka4ecTBO rOpM30HTAJIBbHBIX IIBOB 110 CPABHEHMIO C
OITMCAHHBIM BBIIIIE OINBITOM TOPa3a0 HUXKE, a BEpTUKaJIbHbIE CTEHKH
CMEXHBIX MO BBICOTE KUPIMUUCH (KaMHEi) cMellleHbl OTHOCUTEIbHO
JIpyT Apyra, HepaBHOMEPHOCTb paclipele/icHUs HalIpsSDKeHUI Ha OT-
JIeJIbHBIX Y9aCcTKaX OKa3bIBaeTC €lle BhILIE.

B 3HauuTeNbHONM CcTeneHM pa3pylIeHUIO KUpHUYei BIOJb IyCTOT
CIIOCOOCTBYET TakxKe MeHbIas INIOLIAAb ITONEPEYHOro CeYeHUs Ha
eIMHULLY JJIMHBI KUPITMYa BAOIb ITYCTOT, HEXEIU Torepek. B pe3yib-
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Puc. 3.4.16 PacripeneneHve BepTUKaIbHbIX HAlPSIXXEHU 10 ropu30HTasIbHOM MOBEPXHOCTU KUPIN-
4a (KaMHsi), Mosy4eHHoe nocsie o6Xxarvsi Kupnm4ya (KamHsi) B ipecce C rpoKIaaKov KpacaLyen J1eH-
Thl MEXAY NMTON npecca n obpasuom. Vcnbitanns astopa, LIHUMCK nm KyyepeHko, 1979 r

TaTe ¥ MPOYHOCTb KUPITMYA Ha Cpe3 U PaCTSKeHUE MO0 3TOMY HaIlpaB-
JICHUIO TakxXe HUKe. Kpome Toro, BeIMOJIHEHHBIMU UCCIEIOBAHUSIMU
ObLIO YCTAHOBJICHO, UTO MPOYHOCTh YepellKa, BhIIMUJIECHHOTO U3 ero
CTEHOK U1 MOJIOK, OTJIMYAETCS IO pa3HbIM HampasiaeHusiM [3.13]. st
OLIEHKHU CTEIEeHU aHU30TPOIMUHU BbICOKOITYCTOTHOTO KUPITMYa IJIacTH -
yeckoro (popMoBaHMSI aBTOPOM ObLIM MPOBEACHBI MCIIBITAHUSI Ha
cxxatue (pparMEHTOB CTEHOK, BBIMMJIEHHBIX M3 pa3jiM4yHbIX 4acTeil
kupnuua. McnbiTaHust MpoBOAWIMCH B TUIPABIMYECKOM TIpecce ¢ uc-
MOJIb30BAaHUEM CHELUATbLHOTO IIEHTPOBOUYHOIO IMPUCIIOCOOJICHUSI.
Bcero 6610 ncnbiTaHo 49 00pa310B, BHIMWICHHBIX U3 YEThIPEX KUP-
nuyeii. CpeaHee 3HaAUCHME MPOUYHOCTU Ha CXaTue IO HaIlpaBJICHUIO
BIOJIb TTYCTOT cocTaBuiio 38,6 MIla u monepek mycrot — 27,3 MIla.
Takum o6pa3om, MPOUYHOCTh HA CXKATUE CTEHOK KUPIIMYA 0 HarpaB-
JIEHUIO MOTIepeK MyCTOT oKa3aiach Hke Ha 30% MpOYHOCTH CTEHOK
BIIOJIb ITyCTOT.

[Tpu cnabbix pacTBOpax HECKOJILKO OOJIBIIIYIO POJIb UTPACT PacTsi-
JKeHUe KUPIMYel B pe3yjbTaTe pa3iMyHOM J1e(hOopMaTUBHOCTU KUP-
nuya 1 pactBopa. Tak Kak MpOYHOCTh KMPITMYa Ha pacTsiKeHUe MoIie-
PeK MyCTOT HUXKE, YeM BIOJIb ITYCTOT, TO 3TO TaKXKe CIIOCOOCTBYET pa3-
PYILIEHUIO BAOJb MYCTOT.

Hecyiast criocoOHOCTh KJaaKy M3 OOJbIIMHCTBA KEPAMUYECKUX
KaMHe# 1 KUpIuya ¢ rOpu30HTAJIbHBIMU MyCTOTAMMU SIBJISIETCS 10CTa-
TOYHO ISl BO3BEACHMUSI U3 HEEe CTEHbI BHICOTOI He MeHee 9—12 aTa-
Keil. SIcHO, uTO Hecylllasi CmoCOOHOCTh TaKOM KJIaAKu OyaeT JocTa-
TOYHON U JJIsl KJIaJAKU JULIEBOrO CJI0SI, YCTAHABJIMBAEMOTI'0 Ha MepeK-
PBITUS C TTIOATAXKHOM pa3pe3KOi.

JocTtaToyHO BbICOKAsl HECyllasi CIOCOOHOCTb MOXKET ObITh U Y
KJIaJK1, 00JIMLIOBAHHON KUPIIMYOM C TOPU3OHTAIbHBIMU MyCTOTAMMU.

B pasnene 4.2 npuBeaeHbl JaHHbIC UCCEIOBAHNUI MHOTOCIONHBIX
CTEH C BHYTPEHHUM CJIOEM U3 KaMHEl ¢ TOPU30HTaJIbHBIMU MyCTOTA-
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Kamens ¢ getsippmsi myctotamu (28%) Kupnna ¢ 6-10 mycroramu(41,7%)
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Puc. 3.4.17 paghyk 3aBNCUMOCTN OTHOCUTESTbHOV MPOYHOCTU KNIaAKU N3 KMpnn4a n KamHews ¢
ropu3oHTasbHbIMK ycToTamm R/R, oT oTHOCUTenbHOM npoYHoCTu pacTeopalR /R,

MU, KOTOPbIE TAKXKE MOKAa3aJ1 BO3MOXHOCTb UX MCIOJIb30BaHUSI B HE-
CYILIMX U CAMOHECYILIUX CTEHAX BBICOTOM 10 5—9 aTaxeid.

Ha puc. 3.4.17 npuBeaeHbl CBOAHBIC rPadUKU 3aBUCUMOCTH OTHO-
CUTEJIbHOW MPOYHOCTHU KJIAJKU OT OTHOCUTEIbHOI MPOYHOCTU PacCT-
Bopa. IToMUMO MCIIBITAHHBIX ABTOPOM KJIaJ0K JJISI CPAaBHEHUS ObLIU
HCIIOJIb30BaHbI TAKXKE Pe3yJbTaThl UCIIBITAHUNI KJIaJA0K U3 KUPIIMYA 1
KaMHS$I C TOPU3OHTAJbHBIMU MYCTOTAMU, BBIMOJHEHHBIMU B pa3HOE
BpeMs B LIHMUMCK B.A. Kameiiko n C.A. JIMutpueBbiM. g BO3-
MOXHOCTU CpaBHEHMUSI I'paUMKOB, MPOUYHOCTU pacTBopa U KJIaaKu
3/1eCh OINPEALSIIUCh OTHOCUTEIBHO MPOUYHOCTU KUPITMYA U KaMHS
Ha cxkaTue. IT0 000CHOBBIBAETCSI TEM, UTO JII0OOI U3 MOCTPOCHHBIX
rpaduKoB MOXHO orucath dopmynoit JI.M. Onummka [3.12], [1.6]
(bopmyna 3.1) ¢ moCTaHOBKOM B HEE COOTBETCTBYIOIIMX SMITUPUYEC-
K1X KO3(pPUIIMEHTOB.

BunHo, yto y 6osbIIMHCTBA TpaUKOB MPOYHOCTh KJIAAKU, HAUM -
Hasi ¢ HEKOTOPOM MPOYHOCTU PacTBOpa, BO3pacTeT OYEHb HE3HAUYM-
TeJbHO. DTO TOBOPUT O TOM, YTO JUISI 3TOTO BUJIa KIaJ0K MTPUMEHEHUE
PacTBOPOB, MPOUHOCTb KOTOPBIX BbIIlIE HEKOTOPOI MPeAe/IbHOM BeIr-
yuHbel R”, HeuenecoobpasHo. st GOJBLIMHCTBA PACCMOTPEHHbBIX
KoK 3HaueHne R, /R Haxomutest B penesnax 0,3—0,5 ot Ré/ /R, ipu
cpenHeM 3HadyeHuu okoJio 0,35.

[TpenenbHble BEIMYMHBI BEPTUKAIBHBIX Ae(opMaLvii 1J1sl KIaaKu
JJAHHOTO THUIMA IMPU MPOYHOCTU pacTBopa Oosbuie 1,5 MIla npakTu-
YeCKM TaKxKe HE YMEHBIIAITCS ¢ POCTOM MPOYHOCTU pacTtBopa. s
OOJIBIIIMHCTBA PACCMOTPEHHBIX KJ1aJ0K, BHIIOJHEHHbBIX 0€3 TepeBsi3-
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KU MOJTHOTE/IBIM KUPITUYOM UJIN C BEPTUKAIBHBIMU ITyCTOTAMU, BEJIM-
YyHA NpeAebHbIX BEPTUKAIbHBIX AedopMmalnii He mpeBbicuaa 1,5
10-3.

B ormune OT KJIaAKK U3 MMOJTHOTEIOr0 KUpInda pas3pylieHue uc-
CJIEJOBAHHBIX KJIAAOK IMPOMCXOIMIIO XPYIKO. B OTaeIbHBIX 00pa3Lax
paspylieHre TPOUCXOANIIO 6e3 00pa3oBaHMsl BUAMMBIX TPELIMH.

IMocaenHee 00CTOSATENIBCTBO YUYMTHIBAETCSI BBEAEHUEM K PACUETHO-
My COIPOTHBJICHUIO KJIaAKu KO3(h(@HULMEHTa YCIOBUI pabOThI, paB-
Horo 0,6 [1.6].
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