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KIMMHKEPHbLIV KNPMNY - -
NOOAPOK ONTA SACTPOULUMKA ™™

m  Klinker — cnoBo, npoucxogsiiee
Of «JlyqLe» KaX/bIA MOHUMAET 4TO-TO CBOE. HudKe Mbl MOAENMMCS C BaMU CBOMM NOHUMAHNEM WcnonuumocTb 3aAyMaHHOro, BONJOWEHUE 3ambiCna — Bax- V3 HWKHEHEMELKNX AnanekTos, BOC-
XOLUT K 3ByKOMOApaXKaTeibHoMy

«JIy4LUEro» KIMHKEPHOro Kupnuya. U bl CMOXETE 0TAaTh eMy NPesnoYTeHNe 0CO3HAHHO, ONUPasach Hblil acMeKT Bbi6opa peLleHnii 4nsa 6naroyctponcrtsa. Mpupoa- Klink
«KlInkern», 03Ha4aroLWemMy «3By4aTb».

Ha 3HaHMS. A He TOJIbKO HA MPUSTHBIE OLLYLLEHNS!, BUAUMYIO CONIMAHOCTb U Wieid) pecnekTabensHoCTI, HbIl UBET KJTMHKEPHOTO MOKPbITUS BENIMKONENHO COYETAETCs TAKUM 06D230M, CNIOBO «<KNMHKEP>
TAHYLUMIACS 32 HUM OT GPUTAHCKIX ABOPUKOB, FTEPMAHCKIX FOPOACKMX NOLAfEN U YNOYeK, U OT HalnX C 3eEHbIM KONOPUTOM ra3oHa U MHOroLBeTMeM cafa. Tpo- MOXET BbITb MEPEBEAEHO KaK «3BYYa-
POCCUACKIX NAMATHUKOB NPOMbILLNIEHHOI apXMTEKTYPbI. TyapHblil KNMHKEP 4aET BO3MOXHOCTb COTBOPUTb 3MUTAPHYHO LWWii», «3BOHKMI». [IeNCTBUTENbHO,

KNUHKEPHbIE KUpnuin npn coypape-

HUK OpYr 0 Apyra AatT XapakTepHblii
APHbIV KITMHKEP WAeaneH Ans MOLLEHNs LoPOXeK, ANs Teppac, DKMl 3BYK.

3JIEraHTHOCTb, KOTOPAs HNKOTLA He BbINAET N3 MOAbl. TpOTY-

NECTHUYHBIX KACKAJ0B, BOLOCTOKOB, BHYTPEHHUX [BOPUKOB.

CO0pHbIE JOPOXHbIE NOKPbITUA U3 TPOTYAPHOT0 KNUHKepa, no

CPABHEHUIO C aCHanbTOOGETOHHLIMM NOKPLITUAMY, A TAKXKE NOKPLITUAMYU U3 JPYTNX UCKYCCTBEH-
HbIX KAMHE, UMEIOT NYYLINA apXUTEKTYPHO-3CTETUYHbIN BUA. BbICOKME eKOpaTUBHbIE U XY[0-
)KECTBEHHbIE CBOMCTBA, a TAKXKE pyrue npenmMyLLecTsa TpOTyapHOro KnnHkepa o6ycnosunu ee
LUIMPOKOE NPUMEHEHNE B 0COO0 0XXKMBIIEHHbIX MECTAX: NELUEXOAHbIX 1 TOPrOBbIX 30HAX, MECTAX
NapkoBKW aBTOTPAHCNOPTA, aBTOMOOUIIbHbIX MAPKOBOK, NOALE3/0B K rapaxam U T. f.

Vicnonb3oBaHue TPOTYapHOro KNMHKePA — TOT Cyyail, KOrAa HepaAmBblii NOAPALYNK He UC-
NOPTMT 3aMbICEN, @ YePe3 HEro u penyTayuto aBTopa. 3aMOCTIII BbE3AHYI0 AOPOXKY OETOHHOI
6pycyaTkoi. A Ha Hel B NEPBYIO XKe 3UMY LUMNaMU X03AMCKOI MALLNHbBI TPOENiach KOMes — X0Tb
cpasy MeHAn MOCTOBYH. A KNMHKEpP TBEPS HACTOMBKO, YTO WNMbI €ro He LapanatT. Markuii rpa-
HUT NPOEJatT MOMEHTASIbHO, MPOYHbI 6ETOH NOCTENEHHO, 8 KNUHKEPHbIA KUPMUY — HUKOTAa.

3a cYeT ManbIX 0TKNOHEHMA OT reOMETPUYECKMX pa3MepOB TPOTYapHbIii KNMHKEP TeXHONOru-
4yeH B pabote. [JopoXXHOE NOKPbITHE U3 KINHKEpa Nerko pa3bupaercs u BOCCTaHABIMBAETCA
06paTHO NpU NPOKNaLKe 1 06CNYXXNBAHNA NOA3EMHbIX KOMMYHUKaUWA. Ecnin 6eTOHHbIE A0-
POXXHbIE KAMHI N N3BECTHAKOBbIE NN FPAHUTHbIE NANTbI NPUOBPETAOT HEPABHOMEPHBIN OKpac




m llctopnyeckn KNMHKEPHbIA KNpnuy
nosisuncsa B CpefiHne Beka B Ka4ecTBe
CMYTHMKA 06bIYHOTO KEPAMUYECKOT0 KNp-
nuYya npu 06>Kure B neyax nepuogu4eckoro
[eiNCTBUS CbIpLa N3 FKH, 06najatoLnx
cneunctnyeckon «nnoLaaKoii CnekaHns».
HepaBHOMEpPHOCTb pacnpefeneHns Tem-
nepatypbl N0 06beMy Neyn NpuBoANUNIa K
06pa30BaHN0 HAa BHYTPEHHMX psaAax 06 -
XKWUTOBbIX CBOA0B «Mepexora» — YacTUYHO
OCTEKJI0BAHHOT0 KMpnnya co CTPYKTYpon
Kepammu4eckoro KamHs. B ganbHeiem
13enns TaKoro Buaa 6biiu BbieneHbl B
OT[eSIbHYI0 KaTeropuio.

Npu ANUTENbHOM HAX0XAEHUM B Ka4eCTBE JOPOXKHOI0
MOKPBITUS, TO KNMHKEPHbIIA KUPNNY 0CTAETCA POBHOOKPa-
LIEHHbIM 11 MOXET GbITb NEPEOXeH, Hanpumep, Ha pe6po
WK C JOPOXKM B OTAENOYHYI0 KNaaKy LOKONS UK B CTEHKMN
konogua. TpoTyapHblil KNUHKeP— AONroBeY4HbIi MaTepuan
MHOrOKpaTHOro MCNONb30BaHus, MO3TOMY €ro NpUMEHeHue
ABNAETCA IKOHOMUYECKH BbIFOAHbBIM.

JIErkoCTb YKNazfKu, BbICOKass UI3HOCOCTONKOCTb, OTNIMYHOE
CLensieHne npu xob6e, MHOTONIETHAS MPOYHOCTD LIBETA,
YHUBEPCANbHOCTb — BCE 3TO HEOCMOPKMbIE JOCTOUHCTBA.
Ho HapexXHocTb — NIULLb OZIMH aCMeKT, N06YXAAoLLmMiA
BbIGMpPATh TPOTYAPHbIN KNUHKepP. ECTb 1 fpyrue.

Knuukep r
TpoTyapHblii enEEEE

e e
b B E—
|
il [
%
T §
i s{*ﬁ’;‘.‘.‘-
RN e
o et e
<l
i 28
M
h w oh
e e

KomnnekcHocTb pewenuii. ®acaj, 0TMOCTKA W OCHOBHOE MOLLEHME Ha
Y4aCTKe BbIMOMHEHO NOX0XNUM MaTepuanom! [lom He TOPYUT YYKEPOJHO
13 3eMN, OKPYXKEHHDbIA CEPO-KPACHbIM 6ETOHOM W NEeSHUKOBbIMU BYNbIKHY -

Kamu. [JOM KNUHKEPHbIMI aKLGHTaMIn CTEH BbIPACTA8T U3 KNUHKEPHOM
e 0TMOCTKM, C KOTOPOIA CTEKAITCA PYYeiKi KIMHKEPHbIX JOPOXeK. Mpume-
HeHWe PasHO06Pa3HbIX BUA0B YKNAAKI KNNHKEpa N03BONSAIOT C03/aBaTh

camble OpUTMHaNbHble NaHAWAMTHbIE KAPTUHbI U (hacadbl 3LaHWIA, OpraHuy -

HO coveTaroLimneca apyr ¢ Apyrom.

.
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borarcTeo usetoB u thaktyp. BoT eLle 04Ha OTIIMHNTENIbHAA 0COOEH-
HOCTb COBPEMEHHOr0 POCCUICKOr0O KNMHKepa. ACCOPTUMEHT TpoTyap-
HOrO KJINHKEpa: CEMb OCHOBHbIX LIBETOB — 6eJiblit, CONIOMEHHBbIN, Kpac-
HbIli, TEMHO-KPACHbIil, KOPUYHEBBIN, CEPbIA U (e nHr. NOBEPXHOCTb
MOXET OblTb PeAyLupoBaHa (06XXur B BOC-
CTAHOBMTESIbHOI Cpefie CO3[aeT UHTEPECHYIO
Urpy OTTEHKOB Ha MOCTENN U NI0XKKE KUpnuya).
KpacHbI KIMHKEP N3roTaBNMBaeTCA U B TeX-
HONOrMN (PNieLlNHra — NaBHOro nepexoja no
MOBEPXHOCTU KUPMM4a OT KPacHOro 0 Npak-
TUYECKN YEPHOro LBeTa.

B KNuHKep MOXEeT OblTb Pa3HbIX LLBETOB —
0T 6€110r0 10 YePHOT0, BCEX OTTEHKOB XEJTO-
KPacHO-KOPUYHEBOMN rammbl.

Knunkep — 3To Heu3meHHblli uBet. Marepu-
aJl He MoJKpalUNBaeTCa XMMUYECKUMU Kpa-
CUTENAMMW U UCKYCCTBEHHbIMYU L0OABKAMMU.

PazHoo6pasme LBETOBON ramMmMbl KIIMHKepa
HOE CMeumanu3npoBaHHoe NPOM3BOACTBO KIIMHKEPA MOLLHOCTbIO

[OCTUraeTcs NyTém CMeLlNBaHUS PA3SINYHbIX

25 MIH. WT. YCNOBHOrO Kupnuya 8 rod. 0C06eHHOCTbI0 060pyA0BaHNA
BW[0B FAWH M BXOASILLNX B UX COCTAB MUHE-

. p HeMeLKOW nuHum «Tecton», 3anyLieHHON B KoHUe 2012 r., aBnserca
anoB B onpeAenéHHbIX nponopumsax. KnuH-

p bea ponopu BO3MOXHOCTb BbICOKOTEMMepaTypHoro o6xura (o 1300°C), no3so-
naLLas Npon3BoaNTb pa3nnyHble GOPMbI, BUAbI N PaKTYPHbIE

MOBEPXHOCTM KNPMKUYa, C LUMPOKOWA LBETOBOW raMMOlA.

Kep — NCKYCCTBEHHbIA KaMeHb, U3roTaBn-
BAeMbIil CMoco60M BbICOKOTEMMEPATYPHOrO
06XXMra NIacTUYHbIX FNH 40 NOSHOTO UX

CneKaHus 663 BKMI0YEHN, NYCTOT U KABEPH. HocTynHocTb. TPOTYapHbIA KNUHKEP NPOM3BOAUTCS B JTIEHUH-

rpaficKoi 061acTi. Bech acCOPTUMEHT Ha cknage, 663 Heo6- m [lepBbiii 3aBOA B Poccvmm, 13r0TaBANBAOLLNIA KITMHKEPHbIA KMPANY OT-
Kpbin uHxeHep CeHHnukuin B 1883 roay, B 1884 roay Hayan pabotatb nog

YepHNUroBoM el 0f1H 3aBOJ. B TO BpeMs 60MbLUY0 4acTb KNNHKEPa, Mpo-

Tak, oTgasas npu 06>xure BOAY, AenatoLLyr0

FJIHY NNIACTUYHBIM KONNOUAOM, Hepenok XOANMOCTM npea3akasa. «JICP» — 310 PoCCMIACKMIA KNHKeP.

npuobpeTaeT KPacHO-KOPUYHEBbI LIBET OK-

KpynHenwmniz nponsBoAnTeNb KEPaMUYECKIUX CTPONTESIbHbIX 13BOMMOr0 3TUMI 3aBOAMU, pa3buBanu B LWebeHb, KOTOPbIM 3acbinany
CUA0B XENesa M KOpN4HEBO-LLIOKOIAAHbIN MaTepuanos 8 Cesepo-3anagHom pernoHe «JICP. CTeHoBbIe noporu. TpeTuii 1 YeTBepTbIi 3aBOfbI OTKpbiBaloTes B 1909 1 1913 rogax
. - - o B benononee n bygax. OHM NPOM3BOAMAN KITMHKEP MOCTOBOI. B mepBbie
UBET OKCHAA MapraHua. KnuHkep — 310 3ko marepuasnbl» BO3POLUI NPOU3BOACTBO KIUHKEPHOW NMPOAYKLMN y Ui p . p P
NOrUYECKN 683yNpeyHblii MaTepua. roabl COBETCKOWM BNAcTy ObI NOCTPOEHbI HECKOMbKO 3aBOA0B, KOTOPbIE

BbICOKOr0 Ka4ecTBa. «HUKONbCKNA KMPMUYHbIA 3aBOA>, OAINH B Havane 60-X 6blU NepenpoUINPOBAHbI UM 3aKPbITI.

113 3aB0JI0B 06bEMHEHNS — 3TO NepBoe B Poccun COBpeMeH-

.




m [losBneHuto cneynuyecknx obnacTeil NpUMeHeHNs Ans KINHKEPHOTO KMpnn4ya cnoco6cTaoBa
110 YCTaHOBNEeHNe 6oniee CypoBOro knumara ¢ Hactynnennem Manoro negHukosoro nepuoga B X1V 8.
Mopo3Hble 3uMbl, 3aTpoHYBLUKE Aaxe CeBepHyto ViTanuio, 06ycnoBunm cTabunbHbIi CNPOC Ha MOPO
30CTO/iKNE MaTepumanbl AN MOLLEHNS MOCTOBbIX. TakXe KIWUHKEePHbIA KUpnuy cTan BoCcTpe6oBaH ans
MOPO30CTOMKOI 061MNLI0BOYHON KITAAKN CTEH, AN KNaaKu U OTAENKN LoKonen. KNnHKepHbIn Kupnuy
NPUMEHSANCA ANA CTPOUTENBCTBA NPUYANbHbIX CTEHOK B NOPTaX, MOCTOB, AbIMOBbIX TPY6 MPOMbILLIEH

HbIX NPeANPUATHIA.

N HeckonbKo aprymenToB B uuthpax.CerofHs NoBbILEHHOE BHUMaHWUE YaeNseTcs Bonpocam 6na-

rOYCTPOWCTBA TEPPUTOPUIA Pa3NINYHOTO Ha3HAYeHNs. Bce yalle B NpoeKTax NaHAwadTHOro AusainHa

CNOMb3YETCH MOLLEHWE C NPUMEHEHNEM UCKYCCTBEHHOIO MW HATYpaNibHOro KamHs. Mpu aToMm,

B CBAA3M C BbICOKOW CTOMMOCTbIO U HU3KOWA N3HOCOCTOMKOCTbLIO HATYpasibHbIX KAMHEN, 0Co6YH0 nony -

NAPHOCTb NOMYYNNIO0 MOLLIEHIE C UCTIONb30BAHNEM UCKYCCTBEHHOrO KaMHsl — TPOTYapHOro KNnHKepa.
Haw TpoTyapHbIi KnuHKep uMeeT Mapky 8 MMa, BOAONOrNOLEeHNe MeHblUe 2,5%, HU3KYH Nopu-

CTOCTb W BbICOKYI Mopo3ocTorikocTb F300.

Knunkep - ato Hu3koe Bogonornowenue. O4eHb HU3KOE BOJO -
MOTNOLLEHNE He NMO3BONAET KUPNUYY HACHILLATLCS BOLOI, @ 3HAYNT,
npyu MOpO3ax BOAa He GyAeT KpuUcTannamm fibfa peath Kanunnspsl,

m  lITak, MOp030CTONKOCTb
KNWHKepa 3aBef0MO BbILLE,
4eM y 06bI4HOT0 Kpnnya, a
BbICOJTbl HA €10 MOBEPXHOCTH
He 06pasytoTcs.

paspyLas KnuHkep. COGCTBEHHO roBOPS, B KIMHKEPHOM KUpnuye

NpaKTUYeCKM HeT KanunnspoB. OH CTOMb XOPOLIO CMPECcCOBaH, YTo

Bfara npu cyLiKe 1 06)Kure NoKnaaeT ero UCKNIYUTENbHO B Napoo6pasHoM Biae. ATO XKe CBOINCTBO

MCKIT0YAET BbICOMbI HA KNMHKEPHOI Knaake. (BbICONbl — 3T BLIHOC Kanunnspam BoJopacTBOPUMbIX
COMeil N3 KaMHs 11 KNaJo4YHOoro pacTBopa Ha MoBEPXHOCTY NPU BbICbIXaHWI NPOMOKLLER KNaaki.)

Knunkep — 370 BbICOKas NPO4HOCTD.

CnocobeH BbiaepXaTb pacnpeaennTeNbHy0 Ha-
rpy3ky 6onee 450 kr/cm’, a COCPEOTOYEHHYHO —
Gonee 600 Kr/cM’. 3T0 KaKk BECOM J1ETKOBOT0
aBTOMOOUNSA HArpy3uTb KabnyK-LUNULKY. Y Takon
MPOYHOCTN MPU CXATUK €CTb BAXKHOE CNEefCTBNE.
Hu3kas nctupaemocTb. Y Kepamnku Npo4HOCTb Ha
13rné (Ha cpes, Ha CKOM) KOPPenupyeT ¢ NPoYHo-
CTbl0 Ha CXaTue. MpOoYHbIi KNMHKEPHbIA KUpNuY

m  llpes co3paHns 0co60 NPOYHOro Kup -
n14a, cnoco6HOro 3aMeHNTb FPaHUT, NOSIB -
NAnacb BO MHOTMX CTPaHax B pa3Hoe BPeMs.
[TepBbIM 60/1€€ NIIN MEHEE YCMELIHbIM OMbl-
TOM CTafa MacTepckas B JaTCKOM MeCTe4Ke
BokxopHo, ocHoBaHHas B 1743 rogy. OfHako
maclTabHoe NpUMeHeHne HOBOro MaTepu -
ana Ha4anocb No3xe u B [onnaHaum, Korga
B 1809 roay gopora u3 KnuHkepa AnuHoi
12,5 kM coeanHuna Amctepgam ¢ Fapnemom.

Knumnkep 1
TpoTyapHblii xS

4pe3BblyaiiHo TBepA. OH He LapanaeTcs CTanbi LUNMNOB 3UMHEN PE3nHbI NerkoBbix aBToMobUneil. LLnnbl
«CbealT» acanbT Ha HarpYXXeHHbIX MarucTpansix 3a Ce30H Ha 2-3 CM. OHU 3a Napy 3UM BbIKpaALLNBAKT
6eTOHHYI0 BpycyaTKy Ha npoedfgax. O4eHb BbICTPO OHW PAcNPaBAAOTCA C MATKM HATypanbHbIM FPAHUTOM.
V1 NoYTn HUKOr 2 He OTPXKAKOTCH OHW Ha BHELLUHEM BUAE TPOTYApPHOrO KIMHKepa.

[na matepnana moLleHus 06LLeCTBEHHO-AeSI0BON 3aCTPONKMN 3TN 3HAYEHUS BblLLe TPebyeMblX, a AN1f MOLLe-
HWS YaCTHbIX JOMOBALEHNI — HAMHOTO BbILLE TPEOYeMbIX. BbiCOKas MexaHU4ecKas NpOYHOCTb (Ha cxartue,
13rn6, ncTupaxue), Manas rurpocKONMYHOCTb, YCTOMYMBOCTD LiBETA, BbICOKAsA MOPO30CTONKOCTb U, KaK Cref -
CTBME, A0NrOBEYHOCTb — BCE 3TW MOKA3aTeNIM HAMHOMO NPEBbILLAKT JeACTBYHLLME CErOAHS eBPOMNENCKIE 1
POCCUNCKME CTAHAAPTHI.

lloaTomy Mbl npepnaraem
0CTaHOBUTb CBOW BbIOOp—

Ha HaIeXXHOM KJIMHKEpe -
fyylemM MaTepuane

ANA 6naroycTponcTBa
NELEXOAHbIX 30H
M MOLLEHNA NPOE3KMUX AOPOF.
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Knumnkep 1
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XA PA KTE P M CTM KM’ OTK;IQ:Zi;I: g?3r;fl:pTep;JTyaaB[;He(:j :J'ITI/;I;IJ(-IeM[I)-lIE:3 p;SJ'IVI‘-IHbIX (bopmatoB, a TaKkxe npefenbHble JONYCTUMbIE

[NMPEMMYLLECTBA KITMHKPA Tagmia 2

Pa3mepbl TPOTYapHOro KMuHKepa, MM

®opmar [nuHa LnpnHa TonwmHa
CpaBHeHue TPOTYapHOro KNMHKEPa C aHanoramm Hownan  (RASTERSS Howwan (ORI Howman  gReASINO
AHanorom KnuHkepa TPOTYapHOro B 0T@YECTBEHHO UHAYCTPUM CTPOUTENbHbIX MaTepuanos siBiseT-
csi 6eTOHHasA 6pycyaTka, narotasnueaemas no FOCT 17608-91 «[nnTbl 66TOHHbIE TPOTYapHbIE THO 250 i5 120 =3 6 =2
- « »
py ' potyap 051H® 200 45 100 +3 50 £

CpaBHNTENbHbIE XapaKTEPUCTUKIN GETOHHONM KNUHKepa, MPUPOAHbIX KAMHE! 0Caf0HbIX, MeTaMopu-

YECKNUX N Marmatun4eckux n N KNNHK TpoT HOro n TaB/eHbl B T nue 1. - o
& armarnec opoA 1 €pa TpoTyapHOro NpeAcTasne abnuue TpOTyapHbI KNUHKEP MOXET NPUMEHATLCA Kak ANg «MArkoi» (yKnanka Ha necyaHyro 0CHOBY C Y3-

KWMU LLIBAMU, 3aM0JHAEMbIMU NECKOM), TaK W ANS «)KEeCTKOW» yKnafku (yknagka Ha 6eTOHHYI0 OCHOBY C

Ta6nuua 1
3anoJIHeHNeM LUBOB 6ETOHHbLIM PACTBOPOM).
MpMpOAHble KaMHk DU3NKO-MEXaHNYeCcKNe XxapakTepuCcTUKI TPOTyapHOro knnHkepa «JICP» npeacTaBneHbl B Tabnuie 3.
HaumeHoBaHue beToHHas 0canoyHble 1 Marmaruyeckue KnuHkep 3
napameTpa OpycyaTka MeTamopcuyeckme (FpaHuT, ra66po- QECIVARHED Ta6nuua 3
(13BECTHAK, Mpamop) Ina6as)
Pa3mep, Mm 200x100x50
Mopo30cToitkocTh He menee F200 F50-100 He menee F100 He menee F300 B 21_24
BoponornoweHne He 6onee 5% He 6onee 8% He 6onee 5% He 6onee 2,5% Knacc cpepHeil nnoTHoCTH 2,0
0,
Mpeaen ngoqgé)cm He meHee 5 MMMa He meHee 3 MMMa He meHee 6 MMMa He meHee 8 MMa OO Metiee 2,5%
IfA) Gt Mopo30CTOIKOCTb He meHee F300
WcTupaemocts He 6onee 0,6 r/cm? He 6onee 1,8 r/cm? He 6onee 0,6 r/cm? He 6onee 0,5 r/cm? Mpezaen NpoYHOCTI MU M3rnée Bonee 8 MMMa
McTupaemoctb He 6onee 0,5 r/cm?
bosee BbICOKNE MeXaHU4ecKune 1 PU3NKO-TEXHUYECKNE XaPAKTEPUCTUKN KNUHKepA TPOTYapHoro, a KICNOTOCTOMKOCTD He mexee 95%

TAKXXe BbICOKAA YCTOMYMBOCTb KIIMHKEPHON KEPAMUKN K BO3LEICTBUIO arpecCUBHbIX CPEA B FOPOACKMUX
YCJIOBUAX MO CPABHEHUIO C 6ETOHHON 6pycYaTKON 06eCcneYnBarOT ero 0CHOBHOE NPenMyLLecTBo — 6onee
BbICOKYI [0IFOBEYHOCTb.

B cpaBHeHum ¢ 3apy6exxHbIMU aHanoramu, TpoTyapHblil KnuHkep «J1CP» npofaeTcs Ha pbiHKe CTPO-
UTENbHbIX MaTepnanos 3Ha4nTeNbHO Aellesne. Mbl jenaem cTaBKy Ha 60MbLline 06beMbl peanuaaunm u
LEMOHCTPUPYEM BO3MOXHOCTI UMMNOPTO3aAMELLEHUS.

Texnuyeckue XapakTepucTuKn TPpOoTyapHoro KinHKkepa

Knunkep npoussoactea 000 «J1CP. CTeHOBble MaTepuanbl» N3roTaBnMBaeTCs B COOTBETCTBUU C
Tpe6oBaHnamm FOCT 32311-2012 «Kupnny kepamny4eckuit KNMHKEPHbIA AN MOLLEHUS. TeXHUYEeCKNe
YCIOBMS».

130enns n3rotaBnnMBalOTCA NPAMOYronbHOM (hopMbl, MOTYT UMETb PACKY Ha KDOMKAaX BOKPYT O4HOM
1nn 6onee NOBEPXHOCTEN, 06PA3YHOLLIMX Pab0oYYI0 FPaHb, a TAKXKE PUKCMpYLOLLe BbICTYMbI. DUKCUPYHO-
LLMe BbICTYMbI — BA HEOONbLUIMX BbICTYNAIOLMX NPOMUISA HA TbIYKOBOI 1 NOXKOBOW NMLEBOI CTOPOHE
Knpnuya.
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Bonpoc 0 npUMeHeHNN KMHKepa KepamMmn4eckoro TPOTYapHOro Npy MOLLEHMI AOPOT pa3nnyHbIX Ka-
TEropui B 0Te4ECTBEHHOW HOPMATUBHOI NTUTEPAType He 0CBeLLeH. [10 HeAaBHEro BPeMeH 0Te4eCTBEH-
HbIX MPONU3BOAUTENEN LOPOXHOMO KNHKePa He Oblfo, N03TOMY €ro NpUMEHeHNe He HOPMUPOBASOCh.
B npakTuke e 3apy6exHOro 4OP0OXKHOM0 CTPOUTENbCTBA HA0O0POT — AOPOXKHbIV KITMHKEP ABASAETCA [0-
CTaTOYHO TPAANLIMOHHBIM MaTepuanom. Hapsgy ¢ pa3nuyHbIMu XapakTepucTkamiy JaHHON NPoayKLMn
B 3apy6eXXHOI HOpMATUBHOW NNTEPATypPe BOMPOC 0 BOSMOXHOCTY NPUMEHEHNUS KNTMHKePa AN MOLLEHMA
yBA3bIBAETCA C KaTeropmen JOPOru, KOTopas onpeaenseTca no nokasareso NonepeyHoil paspyLuarLLei
Harpy3ku. 3Ta Harpy3ka xapakTepusyeT MPOYHOCTb KAWHKEPA NPU ero UCMbITAHNAX HA TPEXTOYEYHbIN
n3run6. Tpebyemble 3HA4EeHNS NONEPEYHOI paspyLUatoLLer Harpy3ku B 3aBUCUMOCTI OT KaTeropum KimH-
Kepa no AaHHbIM, npuBefeHHbIM B cTaHaapTe EN 1344 «[poekTupoBaHue 1 N3roToBMIEHNE MOLLEHbIX
NOKPbITWA» NPUBELEHbI B TabnuLe 4.

Tabnuua 4. Tpebyemble 3Ha4eHUA NONEPEYHOI Pa3pyLLALOLLEN Harpy3Kn B 3aBUCHMOCTH OT KaTeropuu no EN 1344
«[lpoeKTMPOBaHME U U3rOTOBNEHNE MOLLEHbIX NOKPbITUI>»

Karteropus CpenHee 3HaveHue >H/mm EanHnyHoe 3HavyeHne > H/mm
T0 Tpe6oBaHuUsa OTCYTCTBYIOT
T1 30 15
T2 30 24
T3 80 50
T4 80 64

Tam xe (8 EN 1344) npuoastcs pekOMeHAaLmuu no NpuMeHeHN0 KepaMmuyeckom KNuHKepa:

«Knacc nonepeyHoli paspyLuarollein Harpysku T1 u T2 rapaHTupyeT nonepeyHyo paspyLuatoLLyro Ha-
rpy3Kky 30 H/mMMm. 3Tn KaTeropuu MOXHO BbIOUPaTL AN NOKPLITUS C HEOOMbLUMMI HArpy3Kamu, TaKUMK Kak
NepuoanYecKoe ABMKEHNE NErkoBbIX aBTOMOGUIEN.

Knaccbl T3 u T4 rapaHTupyroT CpeSHIO NOMepeyHyro paspyLiarwLlyto Harpysky 80 H/mm. 3To 6onee
BbICOKOE 3Ha4eHMe Pa3peLLaeT Takxe Npoess rpy30BbIx aBTOMOGUEN».
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B npakTuke 0Te4eCTBEHHOIO NPOM3BOACTBA KEPAMUYECKOr0 KMPNMYa TaKxKe NPOBOAATCS UCMbITAHNS Ha
TPEXTOYEYHbIA U3rn6, HO B OTNINYNE OT HOBbIX 3aPYOEXKHbIX HOPMATUBHbIX LOKYMEHTOB HOPMUPYETCA He No-
nepeyHas paspyLuatoLLas Harpyska, a npo4HOCTb Npu n3rnée. Mpw aTom cama hopmyna pac4era npoyHoCTH,
Kotopas npusogutcsa B FOCT 8462 «Matepuans cteHoBble. MeTonbl onpefenequs npeaesioB Npo4HOCTH
Mpu CXaTum n n3rnbe», MOXeT 6bITb NErko NpeobpazoBaHa Ans onpeaeneHns NonNepeyvHo paspyLuaroLLei
Harpy3ku no esponeiickomy craHgapty EN 1344:

o=2PL  (NorocT 8462)
2:b-h?
THe: O — HanpshKeHne pactsxeHus npu uarnée (8MMa nnn 8H/mm?)
P — paspywatoLyas Harpyska
| — anuHa knuukepa (200 mm)
b — wupuHa knuukepa (100 mm)
h — TonwmHa knuxkepa (50 Mm)
torma, po P _270"h? _2-8-50° — 667 0
b 3l 3-200
Takum 06pasom, Knuukep «J1CP» no knaccy Nnpo4HOCTY 3aHUMAET NPOMEXYTOYHOE MOM0XKEHNE MEXLY
knaccamu T2 u T3, a cnefjoBatefibHo, N0 CBOUM NMPOYHOCTHBLIM XapakTepUCTUKaM B COOTBETCTBUM C PEKO-
meHaaumamu ctaiaapta EN 1344 moxeTt npuMeHATbCA AN MOLLEHMS:
* NELLIEXOAHBIX KOMMYHUKAUWUIA (TPOTYapbl, anneu, JOPOXKU, TPOMUHKK);
* 06LLECTBEHHbIX MPOCTPAHCTB (CBOOOAHbIE OT TPAHCMNOPTA TEPPUTOPUN O6LLLEr0 NONB3O-
BaHWA, B TOM 4YnCIe NELUEXOAHbIE 30HbI, N0LWAAN, YuLbI, CKBEPbI, OyNbBapbl, a Takxe
Ha3eMHbIe U MOA3EMHbIE HaCTV 3LAHUIA 1 COOPYXEHUIA);
* NapKOBOK, TPOTYapoB, BENOCUNEAHbIX JOPOXEK;
* TPAHCMOPTHbIX NPOE3L0B C KPATKOBPEMEHHON HArpy3kom 0T 60/1bLLIErPY3HON TEXHUKU.




NMPOEKTNPOBAHWE OOPO>XHbIX
[MOKPbITUN N3 TPOTYAPHOI'O
KITMHKEPA

MpoekTHaa noAroToBKa

lMpoekTHas NOAroTOBKA KanuTanbHOrO CTpouTesnbcTBa B CaHkT-leTepbypre perynupyetcs nonoxe-
Husmn TpagocTpouTensHoro Kogekca P® [1] (¢ yyetom ctatbn 7 ®efepanbHOro 3akoHa «0O BBeAeHWN B
Jevicteue MpagocTpouTenbHOro kofekca Poccuitckoin ®efepavun»), 3aKkoHamn n ApyrumMu HopMaTuBHbIMU
npasoBbIMU akTamn Poccuiickon deaepauun CankT-lMetepbypra.

MpoekTHas 1 paboyas JOKYMEHTALMUA U PE3YNbTaThl UHXEHEPHbIX N3bICKAHWIA JOMKHbI COOTBETCTBOBATH
TPe6OBaHUAM TEXHUYECKUX PErNiaMeHTOB, a 0 UX BCTYMJIGHWUS B CUNY — AEACTBYIOLLUM HOPMATUBHbIM [0-
KYMEHTOM, NMPUMeHsieMbIM B 0611aCTW CTPOUTENBCTBA, B 4aCTHW, He NPOTUBOPeYaLLeit DeaepansHOMY 3aKOHY
«Q TexHN4eckom perynuposaHun» [8] u MpagocTponTensHoro kopekca PO [1] .

[TpoeKTpoBaHMe JOPOXKHBIX MOKPLITUA TEPPUTOPUIA XXMNOK 1 06LLECTBEHHON 3aCTPOVKM JOSIKHO OCY-
LLIeCTBNATLCS B COOTBETCTBMM C Tpe6oBaHnaMU DefepanbHoOro 3akoHa 0T 30.12.2009 Ne 384-D3 «TexHunye-
CKMI pernameHT 0 6e30MacHOCTI 34aHUIA 1 COOPYXKeHNiA» [13], 0TPACNEBbLIX U PErMoHaNIbHbIX HOPMATUBHbIX
JOKYMEHTOB N0 [0poXHOMY cTpouTenscTey OOH 218.046-01 [6], PM 32-1802012 CI6 ¢ y4eTom peko-
MeHZaLniA 1 NPaKTU4eCKNX PYKOBOLCTB NPON3BOAUTENEN NCKYCCTBEHHBIX KAMHEN MOLLEHMS.

OpraHu3aunoHHO-TEXHNYECKNIA NOPALOK OCYLLECTBNEHNS rPaA0CTPOMTENbHON [eATENbHOCTU HA TEpPU-
Topum CankT-MeTepbypra B 4aCTu apXUTEKTYPHO-CTPOMTENIbHOTO NPOEKTUPOBAHNS 06BLEKTOB KanuTanbHOro
cTponTenbcTaa pernameHTupyetcs PMI 11-08-2009 CaHkT-MeTtepbypr.

YcTpoiicTBO AOPOXHDLIX OACXKA

Ha aTane npoekTpoBaHNs HEOOXOAUMO HA3HAYUTB UM PACCYUTATb KOHCTPYKLIAIO JOPOXKHON OAEXAbI, NPeL-
YCMOTPETb NPOLOMbHbIE 11 NONEPEYHbIE YKNOHbI NOKPbLITIASA, BbIGPATH M PACMONOXUTb BOAOCOOPHbIE YCTPONCTBA,
a TaKXKe PUCYHOK YKNaaKu TPOTYapHOro KNuHKepa. Heo6xoaumo 3apaHee COOTHECTU (DOPMbI U pa3Mepbl TPO-
TYapHOro KIMHKepa ¢ KOHKPETHbIM MECTOM MOLLIEHWS, Y4UTbIBas MPW 3TOM Hanu4ne BCTPAUBAEMOro G0 yxKe
MMELOLLIErocs JOMNONHNTENIbHOTO 060PYA0BaHNS (CBETOBbIE NPUOOPLI, CUCTEMY CHEroTasHUA 1 Mp.).

[lopoxHas ofiexpa ¢ NOKPbITUEM W3 TPOTYAPHOTO KIIMHKEPA — 9TO MHOMOC/IONHAA KOHCTPYKLMS, BOC-
NPUHUMAIOLLIASA BHELLHIOKO HArpY3Ky 1 NepeaaroLlan ee Ha noACTUNAIOLLMIA FPYHT. Kak npasuio, oHa cocTouTt
13 NMOKPbITUS, HECYLLEro 1 (Mpu He06X0AUMOCTI) LOMOMHUTENIBHOIO COS OCHOBAHUSA, @ TAKXKE FPYHTA 3EM-
JIAHOTO NOJOTHA (puc. 1).

[MoKpbITHE — HENOCPECTBEHHO BOCMPUHUMAET BO3AGICTBME OT aBTOMOOUIBLHOIO, NELLEX0AHOM0 ABUXKE-
HUS, @ TaKXXe 0T aTMOCepPHbIX PakTOPOB.

[oKpbITWE BKITHOYAET:

* CO6CTBEHHO NOKPbITUE N3 TPOTYaPHOTO KIMHKePa BbICOTOMN ceveHns 50—140 mwm;

* 3aM0MTHEHME LIBOB MEXJY UCKYCCTBEHHbIMU KaMHAMN 3-5 MM;

* BbIPABHMBAOLLMIA (MOHTAXHbI) CAOI TONWMHON 3—5 CM B YNIOTHEHHOM COCTOSIHUN;

* POCONKY NOJ MOHTXHbIM CIIOEM.

BbIpaBHMBAIOLLMIA CNOI NPeAHA3HA4YEH Ans YCTPaHeHUs HEPOBHOCTE OCHOBAHNS.
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PucyHok 1.
KoHETpyKumMs AOPOXHOM
OfieXAbl C NOKPbITUEM
U3 TPOTYapHOro
KNMHKepa

TpoTyapHbIi KNMHKep
C 3arn0JIHEHNEM LLIBOB
—— MOoHTaXHbII Cnoi

~— Tlpocnoiika nos MOHTaXHbIM CNIOEM

——— Hecywuii cnoit 0cCHoBaHus

[lononHUTENbHbIRA
C/10/1 0CHOBAHUA

S S S S

YKpenneHHbIi (YNyyLleHHblit) Cron
rPYHTa 3eMeNbHOro NoN0THA

——— [pyHT 3eMenbHOro NoaoTHa

Hecyuiee ocHoBaHWe — 4acTb JOPOXHOI 0[€XAbl, 06eCNeYMBatoLLass COBMECTHO C MOKPLITUEM nepepac-
NpefeNieHne 1 CHKEHNE 1AaBNEHNS HA HIKENEeXaLLne JONOMHUTENbHbIE CIOW UK TPYHT 3eMASHOr0 NONoT-
Ha. OCHOBaHMe MOXET ObITb BbINOMHEHO W3 PA3NIMYHbIX MaTepUanoB: LWe6Hs, YKNaaslBaemMoro ¢ packiunH-
KOW; NeCKO-LeMEHTHOM CMeCH; LLLeOHS, YKPENIeHHOro LeMEHTOM WS PACKITMHLOBAHHOTO NECKO-LEeMEHTHOI
CMECbI0 MNK Lpyrux martepuanos, MOAYSb YNpyrocti KoTopbIx npesbiwaet 180 MlTa.

[lononHNTENbHBIA CNOI 0CHOBAHWUS, B 3aBUCMMOCTMN OTPELLAeMbIX 3a[a4, MOXXET BbINOMNHATL MOP0O30-
3ALUUTHYHO, APEHUPYIOLLYIO UMK TENNON30MPYIOLLYH YHKLUMW. OH BbINONHAETCA U3 APEHUPYIOLLUX HE
NOABEPXKEHHbIX MOPO3HOMY MYYEHMIO MaTepPKasnos (Mecok ¢ MOAYIEM KpYnHOCTH 2 1 60Jee 1 Koadhdn-
LIMEHTOM (hUSIbTpaLMK He MeHee 2 M/CYT, Wnak 1 np.). CNou 0CHOBAHMS JOMKHbI ObITb HE MEHEE BEJTUYUH,
NpWBEAEHHbIX B TabnuLe 5.

Tabnuua 5
MuHUManbHas TONLLMHA CNOS, CM, NPYU YKNaaKe
CneumnanbHbiM yknagynkom  MHoronpodunbHbIMU MaLLHaMi

KameHHble maTepuansi 1 necku, 8-10 812
06pab0TaHHbIe HEOPraHNYECKUMI BSXKYLLMMM

HanmeHoBaHue matepuana cnos

[pyHT, 06pa60TaHHbI BXKYLLUM 8-12 8-12
[y6uHa NponuTKK LLe6HA - 4
LLle6eHb 1 rpaBuil He 06paboTaHHble BSXKYLLUM 15 15
* Ha MecyaHoe 0CHOBaHWe 8-10 8-10
* Ha YKPENNeHHoe KAMeHHOe 0CHOBaHWe

[Mecok 20 20

Mpumeyanns k Tabnuue:
1. bonbLUVe 3HA4YeHMA TOMLUMHBI faHbI ANS TPOTYapOB MarucTpanbHbIX 4OPOT U YuL,.
2. TonwmHa cnos AoMKHA NpesbIllaTh pa3mep Haumbonee KpynHbIX H4acTUL, KAMEHHbIX MaTepuanos He MeHee 4em B 1,5 pasa,
KPOME LLe6Hs C MPONMTKONA.

TpYHT 3eMeNbHOro NONOTHA — CyLLECTBYIOLLIEE TPYHTOBOE OCHOBAHME B Npe/enax Tak Ha3blBaeMoro «pa-
604€ero cNosi», To eCTb Ha FYO6UHY 1,5 M OT NOBEPXHOCTM NOKPLITUS. [PYHT 3eMENBHOr0 NOMOTHA MOXET CO-
LepXaTb 06PaBOTaHHbIA UMK YNNOTHEHHbIA NOBEPXHOCTHBIA GOV C LIENbI0 MOBLILIEHUS 8r0 MPOYHOCTHBIX,
LehopMaLMOHHbIX XapakTepUCcTUK 1 MOPO30YCTONYUBOCTH.

E—
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0co6eHHOCTH NPOEKTUPOBAHKUS ROPOXKHOr0 NOKPbITUSA

LLiBbI LOPOXHOrO MOLLEHUA

0C06EHHOCTb JOPOXKHOMO MOKPLITIA U3 TPOTYAPHOTr0 KNMHKepa — 60/bL0e KONMNYecTBO LWBOB. Heobxo-
AUMO CO6J0AaTb MUHUMANbHYH TOJNLLMHY LWBOB 3-5 MM, KOTOPbIe 06€CMeYnNBaOT NPOEKTHOE MOM0XKeHNe
TPOTYapHOTro KNIMHKepa W npefoTBPALLAOT CKOJIbl FPAHen npu nocnefytowem TpamboBanumn. TpamboBaHue
CNos TPOTYapHOro KNMHKepa Heo6XxoAnmMo NPON3BOAUTL TOMbKO MOCAE 3an0fIHEHNS 1 YNNOTHEHUS LWBOB!
[nsa nyywero ynnoTHeHWS NPOCbINKY OCYLLECTBAAIOT B HECKONbKO Pa3 ¢ MPOMMBKOWA BOAOW. 3anofHeHue
HE06X0AMMO NPOU3BOAMTL MECKOM MENKOM opakLun UK KnafoyHbIMI PacTBOpPamu, B 3aBUCUMOCTU OT
BENMYMHBI WBA. NS BbIAEPXKNBAHMS FEOMETPUM 3a30pa UCMONb3YIOT MeTannyeckne, Mo NnacTuKoBbIe
HanpasnAtoLLNe, HaTAHYTBINA LWHYP.

Ha nnowjaakax ¢ newexoaHbIM ABKEHNEM Masoii MHTEHCUBHOCTM W KaK 31EMEHT YKpenneHus fo-
MyCKAeTCs YCTPONCTBO NOKPbITUIA U3 TPOTYAPHOIO KMHKEPA C «3ef1eHbIMI» LBAMM. 3T LLUBbI YBEIMYEHHON
LUNPWHBI NPeAHa3Ha4YeHbl AN 3an0fHEeHUs CMECbI, COAepXKalleil pacTUTeNbHbIA TPyHT. pu MCnonb3o-
BaHWUW MOKPbITUSA C «3ENEHbIMI» LUBAMWU WX PACYETHAA LUMPUHA Ha3HA4aeTcs NpPOeKTOM. PekomeHayemas
pacyeTHas WMpUHA LWBOB — 0 35 MM. LLIBbI yBENUYEHHON LWIUPUHBI (80 35 MM), 3aN0NHATCA NIOA0POAHON
CMECbH0, Ky[la BbICXXMBAOT [JeKOPATMBHbIE TPaBbI, JIErkO NepPeHOCALLNE BbITANTbIBAHME. TaK Xe, YBENNYEH-
Hble LUBbI MeXAy 6pYcHaTKON MOrYT BbITb 3aMONIHEHbI ranbKoi, 0TCEBOM FPAHUTHOMO LUE6Hs 1 ApYruMun
[EKOPATUBHbIMU MaTepuanamiu.

Pacyet JopoXHbIX ogexn

[lopoxxHas ofiexaa C NOKPbITUEM W3 TPOTYyapHOro
KNUHKEpa paccynTbIBAeTCS N0 KpUTEpuUAM npeaenb-
HOTO COCTOSIHUS AN HEXECTKUX AOPOXHbIX OfeXA
[cm. MOJH «[TpoekTupoBaHue HeXECTKMX LOPOXHbIX
ogexn., ®rymn «CotosgopHum», 2002; KoHcTpynposa-
HIE N PacyeT HEXECTKNX AOPOXHbIX oaexn. Mon pen.
H.H.MBaHosa. M.: TpaHcnopt, 1973].

B pesynbrate pacyeTa OnpeaensieTtcs KOHCTPYK-
1S JOPOXKHOIA 0[1eXKAbI 11 TONLLMHA CNOEB OCHOBAHMUS
(3Ha4eHMs [AHHOI BENNYMHBI HE JOMKHbI ObITh MEHb-
e yKa3aHHbIX B Tabnuue 4). [ns TMNOBbIX YCNOBUIA
CTPOUTENLCTBA CYLLECTBYIOT CreLuanbHble CrnpaBoy-
HUKN unn katanoru. Hanpumep, B CaHkT-leTepbypre
paspaboTaHo «PyKOBOLCTBO M0 KOHCTPYKUUAM, TEXHO-
NOrUK YCTPOIACTBA W TPEBOBAHNAM K LOPOXHbIM M0-
KPbITUAM U3 UCKYCCTBEHHbIX KaMHeli MoLeHus» C6.:
Mapus C6, 1996, rae NnpuBOAATCA TUNOBbIE KOHCTPYKLMUMA JOPOXHbIX 0AEXA C NOKPLITUEM U3 KAMHE MO-
LLIeHNs B 3aBUCMMOCTH OT FPYHTa, TUNa MECTHOCTW, YPOBHSA rPYHTOBLIX BOA (YI'B), TOMLMHBI NCKYCCTBEHHO-
ro KaMHs 1N Ko3puLmeHTa Nnpo4HOCTK. TocneaHNiA Ha3Ha4YaeTcs B 3aBUCUMOCTM OT KaTeropum ropofckux
ynuu v gopor. Tak, ang MarucTpanbHbIX ynuL 06LLEropoACcKoro 3Ha4eHus OH paBeH 1, a Ans ynuu MeCTHOMo
3HayeHust — 0,84.

Y4nTbiBast NOBbILIEHHYIO AeHOPMATUBHOCTb MOKPbITUS U3 TPOTYAPHOrO KAMHKEPA B Ha4anbHbIA Nepuoa
aKcnyaTauun, Npu NPOeKTMPOBaHMM HEOBX0AMMO MPeAYCMOTPEeTb Mepbl, 06ecneymBatoLLme KO3 MUUNEHT
ynnoTHeHus rpyHTa 0.98 B npeaenax 1.3 M 0T NOBEPXHOCTU NOKPLITUS. ECNK 3TO He NPeacTaBNseTCs BO3MOX-
HbIM (113-3a BbICOKOTO 3afieraHusi rpyHTOBbIX BOJ, HANNYMS NOA3EMHbIX KOMMYHMKALAA 1 MPOY.), TO pacyeT-
Hble XapaKTePMCTUKM FPYHTOB NPUHUMAIOTCS KaK AN 0C060r0 TMna BNaXXHOCTM FPYHTOB 3EMMSHOIO MONOTHA.

KOHCTPYKLMSA LOPOXHOM 04exX/Abl Ha3Ha4aeTcs Ha
OCHOBAHMM pacyeTa Ha MPOYHOCTb U MOPO30YCTONYM-
BOCTb. KOHCTPYKUMM HA FPYHTOBOM OCHOBAHMM Tuna
MbINEeBaTbIX NECKOB 1 FMNHUCTbIX TPYHTOB (KPOME Cy-
necK NIerkom KpynHoi, a Takxxe Cynecu Ierkoi npu 1-m
TMNE MECTHOCTM MO YCNOBUAM YBNXHEHNS) AOIDKHbI
ObITb TAKXXE PacCYMTaHbl Ha BPEMEHHOE pa3MelLeHune
BOZbl B NOPAX APEHMPYIOLLEr0 Cros (40NONHUTENbHO-
IO C/0S HECYLLLero 0CHOBAHMS).

B Ka4yecTBe pacyeTHOI Harpy3ku npu NpoeKTUpoBa-
HUM TPOTYapOB C MOKPbLITUEM M3 TPOTYapHOr0 KINWH-
Kepa crieflyeT MpuHMMATh Harpy3ky OT y60p04HOM
TeXHWUKW. Ecnn Ha cTaguyu NpOeKTMPOBAHUS HET BO3-
MOXHOCTI 060CHOBATh TUM NMPUMEHSEMOI Y6OPO4HON
TEXHWUKM, ANs TPOTYapOB LUMPUHOIA Gonee 2 M 3a pac-
YeTHbIA cnemyeT NPUHUMATL aBTOMOGUNb Fpynnbl b.
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ApMupoBaHue CrioeB AOPOXHbIX OAeXn,

[lop0oXXHOE NOKPbITE U3 TPOTYAPHOrO KNIMHKepa ABNAETCS BbICOKO-AeOpMaTUBHbIM 13-3a HEGOSTb-
LUUX pa3MepoB COCTABNAOLLNX €ro 31eMeHTOB. [103TOMY NpK NPOEKTUPOBAHUK, CleLyeT npeaycMmaTpu-
BaTb BO3MOXHOCTb MPUMEHEHMUS Pa3aeNMTeNbHbIX MPOCNOEK U3 Fe0TEKCTUILHOIO MOM0THA U FE0CETOK.
MocneaHue o6ecneynBatoT nepexsar U 0TBOA NMOBEPXHOCTHbLIX BOA, NPOHUKAKOLLMX B KOHCTPYKLMIO A0-
POXHbIX 018X [ Hepes LBbI MeXAY KIIMHKEPHbIM KUPMKUYeM, a TakxKe AN YCTPaHeHUs BO3MOXHOI0 B3a-
VMHOr0 nepeMeLlnBaHNs MaTepranoB CI0EB AOPOXKHON OfeXbl. ATV NPOCIOAKM pacnonarakTcs Kak
MEeX Ay MOHTaXXHbIM C/TOEM W HECYLLIMM OCHOBAHUEM, TaK 1 MEXJY CNOSMU OCHOBAHUS U TPYHTOM.

[e0ceTKM 13 NONIMMEPHbLIX MAaTepMasioB BbIMOMHAT PYHKLUIO apMUPOBAHUS, YKPenss 0CHOBAHUS
Aopor. NpUMeHeHne re0CMHTETUYECKNX MaTepuanoB (Fe0TEKCTINb, Fe0CETKM) CYLLECTBEHHO NOBbILLIAET
HEeCYLLYH CNOCO6HOCTb AOPOXHOI KOHCTPYKLMM U MPeA0TBpaLLaeT ee HepaBHOMEPHYIO 0CaJKY 3a CHeT
BAABNNBAHNSA LLEOHA B FPYHT, BbIMbIBAHUS MECKA B LLEOEHOUHbINA CIION 1 apMupytoLero addgexra [cwm.
Kopsru J1. A. TInocKne reoCUHTETUYECKNE MaTepuansl ANs YKpenneHus ocHoBaHuin gopor.//CTponnpo-
hunb. 2005, Ne5 (43)].

O6ecnevyeHne MOPO30yCTOMYNBOCTH

MpexaeBpeMeHHOe pa3pyLieHne AOPOXKHbIX MOKPLITAA U3 TPOTYapHOro KAUHKepa MOXeT NPOUCX0-
ANTb 13-32 feopmauiii MOPO3HOr0 My4YeHUs FPYHTOB 3eMeNbHOro nonoTHa. Camo no ce6e MOpo3HOe
My4YeHue rpyHTOBOr0 0CHOBAHUA ABNAETCA CNELCTBUEM HELOCTaTOYHOW MOPO30YCTONYMBOCTU AOPOX-
HOW KOHCTPYKLMW. [1ns o6ecnevyeHns 4OCTaTO4HOA MOPO30YCTONYMBOCTM HEOOXOAMMO UCMONTb30BaHNE
HENYYMHUCTBIX MUHEPANbHbIX MAaTepUanoB B AOMNONHUTENbHBIX CNI0SX HECYLLEr0 0CHOBaHUA. B cnyyasx,
KOrJa ycTpoMCTBO LONOMHNUTENbHbIX MOPO303aLLNTHBIX CI0EB HEBO3MOXHO 13-3a YCII0BUIA CTPOMUTENb-
CTBA (Hanpumep, Npu Herny60KoM 3aneraHny NoL3eMHble KOMMYHUKALIMN), B KQ4eCTBE afibTEPHATUBDI
CbIMy4UM MOPO30CTONKMUM MaTepuanam MoryT 6bITb UCMOSb30BAHbI TEMNION30NALMOHHbIE MaTepuabl
C HU3KUMU NOKa3aTensMu TensionpoBOAHOCTM U BOLONOTIOLLEHUS, HO C OCTATOYHOMN NMPOYHOCTbIO, Ha-
npuMep, 3KCTPY3NOHHbINA MEHONOAMCTUPOIT.

O6ecnevyeHne BOAOOTBEAEHNA U TMAPOU3ONALMUN

Mpu NPOEKTUPOBAHNUN NMOMEPEYHbIX YKITOHOB CIEAYeT Y4nTbIBaTh, 4TO BOA0OOTBOAALLASA CIOCOGHOCTD
MOKPbITUIA U3 TPOTYApHOro KNIMHKepa npuMepHo Ha 20% Huxe, 4em acanbTo6eTOHHbIX. B CBA3N C
3TUM, PE3YNbTUPYIOLLMIA YKIIOH K NOTKAM MAK SpYriuM BOAOOTBOAALMM YCTPONCTBAM AOMKEH ObiTh HE
MeHee 2,5 % (puc. 2).

Mpu NPOEKTUPOBAHNM TPOTYAPOB, MPUMbBIKAIOLLNX K 3[aHUAM, HE0OXOAMMO NpeSyCMaTpuBaTh CreLm-
anbHbIe Mepbl N0 BOAOOTBOAY. [1ns 06ecne4eHus 0TBOAA BOAbI 0T BOAOCTO4HbIX TPY6 HEOOXOAMMO Npej-
ycMaTpumBaTh CreLmanbHblil XXenoob. [1na ycTpoincTsa xenoba npuMeHsI0TCa creumnanbHble BOLOCOOPHbIE
NOTKN — OTKPbITbIE NN 32KPbITbIE UMW YCTPANBAETCH MECTHOE MOHWXKEHUE NOMepeyHoro paaa KamHen
MOLLeHus. CTbIKOBbIE LUBbI B XKeN06ax AOMKHbI ObITb 3aM0NHEHbI BOLOHENPOHULAEMbIMI PACTBOPAMM.
9neMeHTbl BOAOCOOPHON CUCTEMbI (TOTKM OTKPbITbIE 3aKPbITbIE C YYTYHHbIMI, CTANIbHBIMU W NAAaCTMAc-
COBbIMM PELLETKAMM, JOXKAENPUEMHNKN (TPanbl)) MOTYT ObITb BbINOMHEHbI M3 6ETOHA, NNACTUKA UK NO-
nnUMepoeToHa B 3aBUCMMOCTI OT HAa3HAYEHUA TEPPUTOPUN, TAEe OHW BYAYT YCTAHOBIIEHbI U AECTBYHOLMX
BHELLHNX Harpy3oK.

PucyHok No2

<«
CneynanbHbli Kawb NoTKa

TpoTyapHbIil KNUHKep TpoTyapHblil KNUHKep

MoHTaXHbI# croit MoHTaXHblit crioi

Bopatop Bopatop

Ha TpoTyapax, npuMbIKaoLWNX K 3AaHNAM, UMEKOLWMX NCTOPUYECKYHO LEHHOCTb, CneayeT npeayc-
MaTpuBaTh CneunanbHbId PacLUMPEHHbIA LWOB BAONb (DYHAAMEHTA, KOTOPO AO/KEH ObiTb 3amnoJiHeH
BOJOHENPOHNLIaeMbIM pacTBopam. LLnpuHa nonockl aT0ro LWBa A0MKHA 6bIThb YCTAHOBMEHA MO MECTY:
OPUEHTUPOBOYHO Ha 20 CM LIMPE PacCTOAHNS 0T hyHAaMeHTa A0 06bIYHO NMHMN KannenaneHus ¢ Ko-
3blpbKa KpbILWWW, HO He MeHee 50 cM. [p1 aTOM KOHCTPYKLNS AOPOXHON 06X bl LOSKHA BKIKOYaTb Ape-
HUPYHOLLYHO U1 BOLOOTBOAALLYIO NPOCO0IKY NOJ MOHTAXHbIM ClloeM. [1ns 0ANHAKOBOr0 3pUTENTbHOrO
BOCNPUATIS BCEr0 TPOTyapa, BEPXHAS 4aCTb LUBOB, B yKa3aHHOI NOOCE, A0SKHA ObiTb 3aM0NHEHA TEM
)K€ MaTepuanom, 4TO 1 B LUBbI Ha OCTABLUENCS YaCTW MOKPbITUS.

[Tpy NpoeKTUPOBAHUM TPOTYapa B paiioHax CyLLECTBYIOLLEA 3aCTPOVKN HA MAarncTpanbHbIX AOPOrax
1 yNnuax, Ha KOTOpbIX OTCYTCTBYIOT ra3oHbl B NPefienaxX KPacHbIX IMHWA U HET CONYTCTBYIOLLEro Aape-
Haxa, CrnejyeT ycTpauBaTtb
APEeHaX MENKOro 3anoxeHus
B TpOTyape, €Cniu 3TOMy He
MeLaKT NOA3EMHbIE KOM-
MyHUKaLun. B OpeHaxHyt
TPaHLWeK A0MKHbI ObITb Bbl-
BEefIEHbl Kpas NpoCnoek u3
re0TeKCTUMbHbIX APEHUPYIO-
LMX MaTepuanos noj MOH-
TaXHbIM cnoem. lpu oTtcyT-
CTBUU APEHaXHOW TpaHLen
Kpas YyKa3aHHbIX NPOCNoeK
JNOMKHbI ObITb BblBEAEHbI B
necyaHyto nofyLiKy nog 6op-
TOBbIM KaMHEM, Kak nokasa-
HO Ha puc. 3.

PucyHok Ne3. BogooTBoj U3 MOHTaXHOIO CNOS.

o

1. TpoTyapHbI KNUHKep 5. OcHoBaHue

2. bopToBOI1 KaMeHb 6. [lononHUTENbHbIA CNOoM
3. Mopywuka nof 60pTOBLIM KaMHEM 0CHOBaHMA

4. MoHTaXHbIA cnoi 7. TeoTekcTunb

\



Knunkep

TpotyapHbii aximERER

PucyHok Ned. Tuapousonaums nog3eMHbIX YacTen 3[aHui, K KOTOPbIM NPUMbIKAET MOLLEHNE

1. TpoTyapHbIVi KIMHKEP 0,05 m
2. MIOHTXHbI CIIOM U3 MECcKoLeMeHTa 0,05 m
3. LLle6eHb I:paHVITHbIVI mapkn 1200-400 cbp. 40-70 mm 047 m
C NPOMNUTKON LIEMEHTOMECKOM Ha rny6uHy 5 cm ’

4. TMecok | knacca FOCT 8736-93* 0,48 m
5. OKCTPYAMPOBAHHbIIA NMEHONOAMCTIPON 0,04 m
6. Mecok | knacca FOCT 8736-93* 0,10 m
7. YNNOTHEHHBIA FPYHT 0,10 m

butymHas mactuka

Y

ButymHas mactuka

Tnapon3onsaums Noa3eMHbIX YacTeit 3jaHNii BbINOMHAETCSA, KaK NoKa3aHo Ha puc. 4. YNNoTHeHHOMY
AHY KOTNI0BaHa NPuUAaeTca YKNOH OT CTeH 34aHNA K d)yH,[l,aMGHTy, NnpuKnenBaeTcsa pynoHHaa BEPTUKANb-
Has ruapon3onaumusa, Kotopas 3aBoauTca Ha 1-1,5 M Ha AHO KOTNOBAaHa, a NOBEPX YCTPauBaeTCs 0CHOBA-
HUe noj molueHune. Takum 06pa3om, BOAA, APeHMUpYOLan Yepe3 NoACTUNAOLME CNION NECKa U LebHs
0TBOAWTCA OT (pyHAAMEHTA.

Ha atane npoekTUpoBaHUA LOPOXHbLIX MOKPLITUA N3 TPOTYApPHOro KiMHKepa MOXET OblTb Mpej-
YyCMOTpeHa cuctema cHeroTasHus. CyTb ee COCTOMT B TOM, Y4TO NOJ NMOBEPXHOCTHH) JOPOXHBIX 0[1EX],
yCTaHABNMBAKTCA MCTOYHWUKY TeNna, NpeAoTBpaLlalLLne 06pa3oBaHne Haneam B 0nacHble Nepmoabl no-
roAHbIX yCJ'IOBI/II7I. B KayecTBe NCTOYHMKOB Temnna MOryT UCNONTb30BATLCA HArpeBaTesiIbHbIE Kabenu nn6o
pa3finyHblie CUCTEMbI TeNnno00OMEHHINKOB Ha XKNOKNUX TENTOHOCUTENdX.

Y —

CBsizaHHble N HECBSAI3aHHbIE [OPOXXHbIE MOKPbITUS

[lOpOXHbIE NOKPBLITUA U3 TPOTYAPHOTO KIIMHKEPA MOTYT ObiThb CBA3AHHLIMU 1 HECBA3AHHbIMU. GBS-
3aHHbIE JOPOXHbIE MOKPLITUA BbINOMHAKTCA C NPUMEHEHWEM ChelManbHbIX PacTBOPOB HA OCHOBE
TPACCOBO-LEMEHTHbIX, MOMNMEPHbIX BSKYLLMX WAW BSXKYLLNX M3 CUHTETUYECKUX CMON. PacTeopsl
NPUMEHAIOTCA 415 YCTPONCTBA MOHTAXXHOI0 (BbIPABHUBAOLLEr0) C/10A W 419 3aN0SIHEHNA WBOB. B0o3-
MOXHO COBMECTHOE W/W OTAENbHOE NPUMEHEHWEe PACTBOPOB B KOHCTPYKLMM [LOPOXHOI0 NOKPLITKS,
Hanpumep, TONbKO AN 3aMN0SHEHNUSA LLIBOB UM MOHTAXHOTO (BbIpaBHMBAOLLEro) cnos. MpeanoyteHune
crefyet 0TAaTh UCMONb30BAHMIO PACTBOPOB B KOMMNIEKCE — /1 YCTPOMCTBA MOHTAXXHOIO (BbIPaBHM-
BAtOLLEro) Cnos 1 3anofiHeHns WBeoB. [pn NPOEKTUPOBAHWN U CTPOUTENLCTBE HE06X0AUMO CO6H0AATL
yKasaHus npon3BoauTenen pacTBopos.

HecBsizaHHbIE JOPOXHbIE MOKPBITUA BbINOMHAOTCA C NPUMEHEHWEM TPALAMLNOHHBIX CbiNy4nx MaTte-
pUanoB: rPAHUTHOIO 0TCEBA, NeCKa UK NECKO-LEMEHTHOI CMEeCH B CyXOM COCTOSIHUW. B 0Tninymne 0T He-
CBSA3aHHOM KOHCTPYKLMM MOKPbITUSA, CBA3aHHAA BELET Ce65 Kak XXecTkas nnuta nofo6HO KOHCTPYKLMK
C 6ETOHHbIM MOKPbLITUEM (TaKXe 0603Ha4aeMOli B HOPMATUBHbIX JOKYMEHTaX Kak “XXeCcTKoe JOPOXHOe
nokpbITre”). 3T0 HEO6XOAMMO Y4MTbIBATL NMPU NPOEKTUPOBAHWUN 06PAMAEHUS, BCTPOEHHbIX NEMEHTOB
1 NPYU NCMOMHEHUN AeDOPMALNOHHBIX WBOB. [OPOXKHbIE MOKPLITUA CBA3AHHOA KOHCTPYKLMM AOMKHbI
6bITb BbINOJIHEHbI C MCMONTb30BaHNEM Le(hOPMALMOHHBIX LUBOB, 3aJja4€il KOTOPbIX ABNAETCH YMEHbLLEHNE
TEPMUYECKUX HANPSHKEHUIA, BOSHUKAIOLLMX B NOKPLITUAX.

[na BOPOXHBIX MOKPLITUIA CBA3AHHOW KOHCTPYKLMM BbIGOP ONpefeneHHol (hopMbl TPOTYyapHOro
KNHKePa, a TaKXXe OnpejeneHHas nepess3ka MMetoT BTOPOCTENEHHOE 3HAYEHNE C TOYKM 3PEHUS HeCyLLei
CMoco6HOCTM. [LOPOXKHbIE MOKPLITUA U3 TPOTYAPHOI0 KJIMHKEPA CBA3AHHON KOHCTPYKLUMW LOJKHbI ObiTh
BbIMOJIHEHbI MEXAY 06pamsieHnem (60pAtopamun) Unu LPYruMun XeCcTKUMIU OrpaHnyuTensIMm.

O6pamneHne JOMKHO 6biTb NPEAYCMOTPEHO TAKXKE B MECTaxX Nepexoja K ApYriuM KOHCTPYKLMAM, Ha-
npumMep K acpansToBOMY NOKPLITUIO UIIU K MOKPbITUIO HECBA3AHHOM KOHCTPYKLIMN.

CBsA3aHHbIE LOPOXXHbIE MOKPbLITUA PEKOMEHAYETCH NPUMEHSATb NPU BbICOKUX 3KCMyaTaLUUOHHBIX Ha-
rpyskax.

Ocob6eHHOCTU yCTpOoMUCcTBa fehOopMaLMOHHbIX LLUBOB
B CBA3aHHbIX AOPOXHbIX MOKPbITUAX

[lechopmaLMoHHbIe LLIBbI B MOKPLITUAX M3 TPOTYAPHOrO KIMHKEPA CBA3AHHbIX KOHCTPYKLWUA, @ TaKXe B
NIPEHAXHBIX Xeno6ax [0MKHbI ObITb BbINOMHEHbI CO CKBXXHOCTbIO 0T 4 0 6 M B NPOAOSLHOM 1 NOMNepey -
HOM HanpasneHun. TakxKe AOMKHbI ObITb NPEAYCMOTPEHbI Ae(DOPMALNOHHBIE LIBbI OKOJIO XXECTKNUX BCTPO-
EHHbIX 3J1EMEHTOB (06pamIeHIi KaHanN3aunoHHbIX KONOALEB, 0CBETUTENbHBIX MPUMOOPOB 1 Np.) puc. 5.

B o643aTensHOM NopsAAKe AeOPMaLNOHHbIE LWBbI BbIMOSHAT HAA UMEKLWUMUCH AeDOPMALNOHHbI-
MW LWBAMW 0CHOBAHMA (Hanpumep, 6ETOHHOMO MOKPbITASA), @ TAKXKE HAaJ UMEKOLNMUCS Haipe3amu B ape-
HUpYtoLLLEM 6ETOHHOM cfioe. Cnoco6 NCNONHEHNS BbIOUPAOT B 3aBUCUMOCTI OT 0XKIUAeMOii TPAHCNOPT-
HOW Harpy3ku. [1ns 6pycyaToro NOKPbITUS C aBTOMOOUNbHBIM ABUKEHNEM PEKOMEHAYETCS UCNONHEHNE
nedOopMaLNOHHbIX WBOB COrNacHo puc. 6.1 1 6.2. Mpu 3TOM K OCHOBAHWIO KPENsAT CTajibHOW YroJok,
HanpumMep ¢ MOMOLLbI0 BUHTOB. OCHOBAHME JOPOXHON 04X Abl JOMKHO ObiTb MAOCKAM, YTOObI 066-
CMeYmBaTh HafeXXHOol NpuneraHne CTanbHOro yrosika no Bce noBepxHocTu. [Mpn Heo6xo4uMoCTH nepes
KpensieHMeM CTanbHOro Yronka OCHOBaHMe CreayeT noapadoTaTh C LeSiblo BbIpaBHUBAHUS.
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Knuukep
TpoTyapHblii xS

PucyHok Nob Pucynok Ne7.1
3anonerve Weos R JCIOHROM PaspenvTens Ana npenoTepalLeHs Tpex- 3anosHeHue WBOB CMECbI0, CTOIKO PagnenuTens Ans NpeaoTBPaLLEHNs TPEXCTOPOHHE-
K XUMUYECKMM BO3AEHCTBIAM CTOPOHHEr0 CLieNAeHUs (HanpuMep NecoK) K XUMA4ECKIIM BO3AGCTRNSIM /ro CUENIEHNS (HAMPUNED MIECOK)
Knunkep TpoTyapHbli

KnuHKep TpoTyapHblit
PacTBop Ans 3anonHeHus LWBoB

PacTBop Ans 3anonHeHns Weos
MoacTunaroLwuii cnoit (necok)

MopcTunatowmi cnoit

OcHoBaHue (6e3 BHYTPEHHWUX

HanpshKeHwi) BeToHHOe 0cHOBaHNe
Tpewwnta VmetoLuniics Haapes B 0CHOBaHNM (GETOHHOM MOKPLITAV)
PucyHok Ne6.1
3anonHeHue WBOB CMEChIO, CTOMKOM Paspenutens AnA npeaoTBPALLEHUS TPEXCTOPOHHE-
K XUMUYECKUM BO3AENCTBUAM /ro CLenneHns (Hanpumep necok) PucyHok Ne7.2
; 3anonHeHue LWBOB CMECHH, CTOMKON Pazgenutens AnA npeaoTBPaLLEHNA TPEXCTOPOHHE-
KnuHKep TpoTyapHblit

K XUMUYECKIUM BO3LENCTBUAM

TO CLennexns (Hanpumep necok)

PacTBop Ans 3anonHexws LLIBOB

B B Knunkep TpoTyapHbIi
MoacTunatoLLmii cnoi
PacTBop ANA 3an0nHEHNs LWBOB

MoacTunatowwmii cnon

beToHHOe 0CHOBaHME

CranbHoii yronok ¢ otsepcTuamu (d> = 10 mm)
NPVKPEMNNEHHbIN K 0CHOBAHWIO (Hanpumep Aw6e-
NIIMU, NPY HE0GX0ANMOCTY B J1Ba PAAQ)

[ledhomaLmoHHbIN LWoB BeToHHOE 0cHOBaHMe

[lechoMaLMOHHbIN LWOB

PucyHok Ne6.2

PasnenuTens ans npeaoTBpaLLeHUs TPEXCTOPOHHe-
T0 CLENeHns (Hanpumep necok)

3anonHexne LWBOB CMEChI0, CTOMKOI

AT EATT BT CtanbHoi YroJioK AOJ/HKeH UMeTb OTBEPCTUA, ANTNHA TOPU3OHTANIbHOW NONKW A0J1XKHA COCTAB/ATL He

MeHee TPEXKPATHOr0 3Ha4eHMa BbICOTbI KUpNu4a, Ho He MeHee 200 Mm. JNIMHY BEPTUKANbHON CTEHKN

KnuHkep TpoTyapHbIi
PacTBop AN 3anonHeHus Weos

MoacTunatownia cnoi

yronika Bbl6MpatoT Takum 06pa3om, 4To6bl B YCTAHOBIEHHOM COCTOSSHUN OHA 3aKpbiBana npumepHo 2/3
TOMLWMHBI KNWHKepa. [ns npejoTBpalleHins BO3MOXXHOI0 M3MEeHeHUs LBeTa CBETNOr0 KNHKEPHOr0 Nno-
KpbITUA 13-3a 06Pa30BaAHNS PXKABYUHBI, CTaNIbHOIA YrON0K AOSKEH UMETb [JOCTATOYHYH aHTUKOPPO3U-

OHHYI0 3aLLuTYy.

[ns BOPOXHbIX MOKPbITWIA, N0 KOTOPbLIM HE NPEAYCMOTPEHO ABUXEHIE aBTOMOOUNEN PEKOMEHAYETCA
1cnosiHeHne LedopmMaLMoHHbIX WBOB COrNacHo puc. 7.1 n 7.2.

[ns npeaBapuTenbHOro 3anosiHeHUs LWBOB MOXHO UCMONb30BaTb CreLnanbHy fedopMupyemyto
YNIIOTHUTENbHYIO NIEHTY, KOTOPas MOC/E CHATWA HAarpy3kn BOCCTAHABNNBAET CBOK NEPBOHAYANbHYIO
hopmy (Hanpumep, fIeHTa U3 NONUYPETAHOBOr0 Kay4yKa).

BeToHHoe 0cHoBaHue

CranbHoit yronok ¢ otsepctusmu (d> = 10 mm) Tpewwmna Wmerowmiica Hagpes [io6ens

NPUKPENNEHHbIA K 0CHOBAHWMIO (Hanpumep Aro6e- B OCHOBaHUN (6ETOH-
NISIMK, NPU HEOOXOANMOCTH B ABa Psifa) HOM MOKpbITUN)
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Knunkep

TporyapHbi

YCTPOWCTBO MNMOKPLITAIA
N3 TPOTYAPHOIO KJIMHKEPA

OcHoBHbIE 3Tanbl TEXHONOrMYECKOro NPoLecca npu YCTPOHCTBE MOKPLITUA TEPPUTOPUIA
XKUNOW U 061 eCTBEHHOI 3aCTPOMKM C UCNOJIb30BAHUEM TPOTYAPHOr0 KIMHKEPA BKNHYALOT:
© yCTPOIACTBO CNOEB HECYLEro OCHOBAHMSA C UX YNNOTHEHUEM;
© YCTPOACTBO 6OKOBOr0 OrpaXpaeHus
© YCTPOACTBO MOHTAXHOIO CNOSA U YKNafKa TPOTYapHOro KNuHKepa
PaboTbl fOMKHbI BbINONHATLCA cornacHo CHull 3.06.03-85 «ABTOMO6MNbHbLIE AOPOrU»,
CHull 111-10-75 «<bnaroycTponcTBO TEPPUTOPUIl», @ TAKKE HACTOALLMX PEKOMEHauMil.

YcTpoiicTBO CNoes Hecywwero 0CHOBaHUA
Y4nTbiBas NOBbILWEHHYIO Ae(hOPMATUBHOCTb NOKPLITUS U3
TPOTYapHOro KIMHKepa, cnesyet NpuHATbL Mepbl, 06ecneym -
BalOLL e BbICOKMA KOIPMULMEHT YNIOTHEHMA TPYHTA CII0EB
HeCyLLlero 0CHOBaHWA. YNIOTHEHE OCHOBAHNS NPOU3BOANTCS
CTaTUYECKMMM KaTKamu, BNOPOKAaTKamMu niu BU6PONANTaMM.
PaspenutenbHble NPOCNOAKYM YKNAAbIBAKTCA HA BCIO LLAPK -
HY NNOLAAN MOLLEHMSA C HaXNecToM He MeHee 10 CM Ha no -
NoTHMLE. YKNnaska BOAOHENPOHNLIAeMbIX NPOCNOEK U3 6UTYy-
MO-COZIepXKaLunx MaTepnuanoB BbINOJIHAETCA MO TEXHONOrUK
YCTPOWCTBA OCHOBAHUA JOPOXHbIX 0f€X[ TPOTYyapoB U3 3TUX
marepuanos. KoaULNEHT YNNOTHEHUS B NIOOOM Cly4yae He
[0/MKeH 6bITb HKe 0.98 0T CTaHAAPTHON MAOTHOCTHU.

VeTpoiicTBO HecyLero 0CHOBaHUA U3 WeoHS
YCTPOWCTBO OCHOBAHWII M3 LLIEOHA BbINONHAETCA METOAOM
packnuHKK. Mpn NCNoNb30BaHUM AAHHOrO METOLA 0C060€e BHU-
MaHue cneayet yaenuTb TOMY, 4T0Obl packKnnHKa 6bina BbInon-
HEeHa B CTPOrOM COOTBETCTBWW C TPEOOBAHUAMU CTPOMTENbHbIX
HOPM. B NpOTMBHOM Cry4ae necok 13 MOHTaXHOro Cosi 6YAeT BbIHOCUTLCA B CIIOW OCHOBAHWUS, Y4TO NpU-
BEJET K MOTepe YCTOMYNBOCTN KaMHel. [103aTOMy CreflyeT BbINMONMHATL ABYXPA30BYH PACKNNHKY hpakLmsmm
10-20 1 5-10 mm ¢ cootBeTcTBYOWMM pacxogom 151 10 M Ha 1000 M 0CHOBaHWS Ans LWe6HS 0CHOBHOW
bpakumm 40-70 nnn 0SHOPA30BYIO PACKNNHKY CMecbio dopakumin 0-20. [ng 1we6HA MeHbLUEA 0CHOBHON
(bpakumm [ONyCcKaeTCs BbINOHEHWNE PACKMNHKM B OAMH 3Tan ¢ MCMoNb3oBaHuemM cMecy dopakunii 0-10. Oc-
HOBAHME N3 N3BECTHAKOBOTO LEOHS MapKM Mo NPOYHOCTI MeHee 600 [ONyCKaeTCs BbINOAHATL B OAMH 3Tan
6e3 pacK/MHKK. B Ka4ecTBe pacKMHMBAtOLLEro MaTepuana cneayeT NpUMeHNTh UK Te XXe FoOpHble Nopojpl,
113 KOTOPbIX COCTONT OCHOBHAS cppakLms, unu 605ee ynnoTHseMble Nopofbl. PsA NOpOA No ynaoTHAEeMOCTY

Y —

0T N1erKo- 10 TPYAHOYMAOTHAEMbIX SBASAETCA CleAyOLLM: U3BECTHSK, Anabas, rpaHuT. YnnoTHeHue cneayeT
BbINOJHATL MO3TAMHO WK KaTKaMi Ha MHEBMATUYECKNX LUMHAX MACCOM He MeHee 15 T ¢ faBneHnem Bo3-
ayxa B nHax ao 0.6-0.8 MIMa, nnu camoxoaHbIMK rMaaKkoBanbLEBbIMI KaTKamMi Maccoii He MeHee 10 T, unn
BNOPALIMOHHBIMM KaTKamm ¢ BO3MYLLAKoLLeR cunoi 6onee 60 kH, nnu py4HbiMn BUOPONAMTaMI C BO3MYLLA-
toLieit cunon 6onee 50 kH n maccoi 6onee 500 Kr.

Ha nepsom atane npou3BOANTCS NMpeLBapuUTeNibHOE YNNOTHEHWEe OCHOBHON (Dpakuuu LwebHs 3a 4-10
npoxofoB (nepsas Uupa Aas BUOPOYNNOTHAIOWMX MALIMH). Ha BTOPOM 3Tane NpoM3BOAMTCH YNOTHe-
HIe nocne poccbiny 1-i packNUHUBAKOLLEN OpaKLmMK, HA TPETbEM — NOCAE POCCHINK 2-1 PACKNNHUBAIOLLEN
(hpakumm. O6LLee KONMYeCTBO NPOXOA0B HA BTOPOM W TpeTbeM aTane coctasnset 8-20 (nepsas uudpa ans
BUOPOYNIOTHAOLLMX MALLKH). MMpu TONLLMHE OCHOBaHUSA 6onee 18 M BO3MOXHA YKNajKa B [Ba CNOS.

[1ns yMeHbLUEHUS TPEHUS MEXY LebeHKaMU YKaTKy CTaTU4eCKIMIN KaTkami creayeT Npon3BoAuTb, Mo-
nnBas LebeHb BOAON (OPUEHTUPOBOYHO 15-25 n/m); Npu MCNONTb30BAHNN TPAHUTHOTO LLEGHS Lienecoobpas-
HO NPONMBaTb GUTYMHYIO 3MYNbCUIO U3 pacyeTa 2-3 NI/M nepef POCChINbI0 PACKANHNBAKOLLEN DPaKLMK.

NS KOHCTPYKUMIA, BbINOAHAEMbIX 663 re0TeKCTUAbHOI NPOCNONKN, NOCe OKOHYAHMA YNIOTHEHUS
OCHOBAHMA N0 €ro NOBEPXHOCTY CNeAYeT pacchinaTb rPaHNTHbIA 0TCeB B Konndectee 10 M Ha 1000 m u
YNOTHUTL OPUEHTUPOBOYHO 32 4-6 NPOXOA0B YNNOTHAOLLEN
MalLKHbl. T XKe OTHOCUTCS K 0CHOBAHWAIM U3 N3BECTHSAKOBOIO
LWebHa Mapku no npo4HocT meHee 600, HO B 3TOM Ciy4ae
pacxog otceBa 15m Ha 1000 m .

Mpu ycTponcTBe LiE6EHOYHOTO OCHOBAHWA C MPOMMUTKOI
MEeCcKO-LeMEHTHON CMeCho CNoii LLe6HS crneflyeT 0TChbinaTh Ha
CYMMAapHYH0 TONLLMHY LLIeGEHOYHOr0 CNOS C Y4ETOM ero 0CaaKm
nocne ynnoTHeHus. LLle6eHb NprUKaTbIBAETCA NErKNM KaTKOM 3a
1-2 npoxoaa no ogHoMy cnefy. [ecko-LemeHTHas CMecb B BO3-
AYLIHO CYXOM WAN TeKy4eM COCTOSIHUN pacnpeaenseTcs no oc-
HOBaHMIO M3 pacyeTa cnos 2.5 CM B NAIOTHOM COCTOAHWU. [1po-
NUTKa (BLABMMBAHWE) NECKO-LEMEHTHON CMECH NpOu3BOANTCS
KaTKOM Ha MHeBMaTM4ecKuX LnHax 3a 2-4 npoxofa no 0fgHoOMy
Ccneay unn py4Hoit Bu6ponnutoit maccon Ao 150 Kr.

YcTpoiicTBO HecyLlero 0CHOBaHUA
M3 IEMEHTHO-NEec4YaHoi cMecu

[Tpu ycTpoiCTBE OCHOBAHUSA M3 MECKO-LEMEHTHOW CMecH
paboTbl CrieayeT BbINOHATL NPU CPELHECYTOYHON TeMMepaType
BO3AyXa He Hxe 5 °C n B Cyxyto norofy. YnnoTHeHne cnoes 4o
22 CM BKIHOYUTENBHO CNeAyeT NPOM3BOANTL MW KaTKaMmu C rMaakumm Banbuamu (macca o 10 1), unu Bu-
6pokatkamu (Bo3myLlatowas cuna go 10 1), 6o py4HbIMN BUGPONIMTaMM (BO3MYLLAKOLLAS CIUNA HE MeHee
50 kH, Bec 6onee 500 kr). YnnoTHeHne cnoes [0 30 CM BKNOUMTENLHO CriefyeT NPOU3BOAMTL KaTKami Ha
nHesmoLwunHax (15 1), unm Bubpokatkamu (Bo3mywarowas cuna 160 kH), nn6o py4HsiMu BUGpONAMTaMK
(Bo3myLLaroLLan cuna He meHee 75 kH, Bec 6onee 750 kr). KonmyecTtBo NpoxogoB no 0fHOMY MecTy opu-
eHTUPOBOYHO cocTasnseT 10 ansg BUOPOKATKOB 1 16 AN1s KATKOB CTATU4ECKOro TMna. 10 OKOHYaHUu ynnoT-
HEeHWs cneayeT NPOWU3BECTU OTAENKY NOBEPXHOCTM rPermaepoM Uim npomuIvpoBLLNKOM C NOCAEAYOLWMM
YNNOTHEHWEM [MaaKoBaNbLEBbIM KATKOM Maccoi 6-8 T 3a 2-4 npoxoaa no 0AHOMY crefly.
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VchoﬁcTBo MOHTA)XXHOI0 C/of, YKnaaKka TpoTyapHoro KnvuHkepa

Ha TpoTyapax maructpanbHbIX 4OPOr W yAuL YCTPOWCTBO MOKPLITUS N3 UCKYCCTBEHHbIX KaMHEl Ha 3a-
Mep3LLEM rpyHTe 3eMISIHOr0 NOSIOTHA He [OMycKaeTcs. Ha TpoTyapax ynuL MecTHOro 3Ha4eHUs yCTPOMCTBO
NOKPbITUS HA 3amMep3LLeM 3eMSHOM MOSIOTHE AOMYCKAETCS TOMbKO Ha NeCHaHbIX FPYHTax (KpOMe necka nbl-
NeBaTOr0) WK Ha Cynecu Nerkon KpynHoi Npu 3aneraHnii pacC4eTHOr0 YPOBHS MPYHTOBLIX BOA Ha rNy6uHe
He meHee 2 M. lMpu aTom B npefenax paboyero ¢fos He AO/MKHO ObiTb BKMOYEHWIA TPYHTOB APYroro Tuna,
a TaKXKe N0A3eMHbIX KOMMYHUKALWNIA.

Marepunan MOHTaXHOro Cnosi AOMKeH
nerko [eopmmpoBaTbecs Nof AeicTBu-

. em Bubpauum ans o6nervyeHns Nocagku
VGTDOMGTBO 6oxoBoro orpaxpeHus KaMHen, y4uTblBas HE0OX0AUMOCTb UX

[Tpn CTPOUTENBCTBE BAXXHO 06ECMEYUTb HaJieXHOe 3aKpensieHne KpatHux psagos. YCTpoiicTBO 60KOBOr0 HepaBHOMEPHOM 0CaaKW 13-3a A0MYCKOB
orpaxgaeHus (6opatopa) 13 60pTOBbLIX KAMHEN BbINOMHAETCA MO CreyHLLEeN TEXHONOMNI: KAMHU LOJKHbI no BbicoTe. Kpome Toro, 310T Marepu-
ObITb YCTAHOBJIEHbl HA GETOHHOE OCHOBaHWE MO necyaHoi (WwebeHo4HoI) nofyLike. LLBbI Mexay 6opTo- an [0rXeH npu Bu6paunun NpoHUKaTh B
BbIMU KAMHSIMM 32MOJNIHAKTCA LIEMEHTHbIM PacTBOPOM. YCTPONCTBO 6OKOBOI0 OrpaXAeHus SOMKHO ObITh LUBbI CHU3Y, YACTUYHO
32KOHYEHO [0 YCTPOMCTBA MOHTAXHOIO CNOsA. B NpOTUBHOM Criy4ae 4epes He 3afienaHHble LIBbI MOXET Bbl- obecneynsas ux 3a-
HOCUTLCA NMECOK MOHTXHOIO CNOs, 4TO NPUBEAET K N0Tepe YCTONYMBOCTI KaMHel. [ins 3akpenneHus Kpaes nosnHeHne. B cBasn ¢
LOPOXEK W NNOLafoK, rAe He MpeanosnaraeTca 3aesf aBToTPaHCnopTa, B Ka4ecTe 60KOBOTO OrpaxaeHns 9TUM [N11 MOHTXHO-

MOXHO WCMOMb30BaTh KUPMYM TPOTYAPHOTO KIMHKEPA, YHI0XEeHHbIe Ha GOKOBYIO rPaHb. ro Cnos HempuromeH

Ecnu B KOHCTPYKUMI LOPOXHOWM 0A@X/bl TPOTyapa unn NNoLafKku NpUMeHSIETCs re0TeKCTUNbHAs Npo-  marepuan ¢ npume-
cnolika MoJ MOHTXHbIM CNOeM, TO NOCAe YCTPOMCTBA GOPAtOpa CO CTOPOHbI, KOTOPOW MPELYCMOTPEH  Cblo rpaBus NN LLe6-
YKIIOH NOKPbITUSI, BLINOHAKOT CNeaytoLLue onepaLui. Ha. Tem Gonee Y4TO

Ha BHYTPEHHIOK CTOPOHY 60pAtopa HakNaLblBaeTCA re0TeKCTUNIbHOE MOMOTHULWE A1 06ecneveHus npu  nocnegyroLem
BOJO0O0TBOAA 13 NPOCNOMKM (CM. puc.3). OAMH Kpai NONOTHMLLA 3aBOPaYMBAETCS HA 6OPTOBOM KaMeHb, a 3aMoJIHEHNN LLUBOB B
LPYroi 3aBOAMTCA B MECYaHyK MoAyLIKy 60pAtopa Wan B TPAHLLEK COMYTCTBYHOLLEr0 APEHAXa MEnKoro HIX NONAAAOT JOCTATOYHO MefKue hpak-
3aI0KEHISA, €CNN OH NPEAYCMOTPEH NOJ NPOEKTUPYEMOIl KOHCTPYKLMENA. Npn He06X04UMOCTM CTbIKOBAHNSA LUK, KOTOPbIE MOTYT NErko BbIMbIBATbCS
nonoTHULA yKnaabiBatoTes ¢ Haxnectom B 10-20 cm. Mocne yknagkn OCHOBaHWS CBOBOAHbLIA Kpaii no- J0XAEM B MOHT@XHbIA CAON U3 KPYMHO-
NOTHWLLA 32BOPA4YMBAETCA C BOPTOBOrO KaMHS HAa MOBEPXHOCTb OCHOBAHUS TaK, YTOObI YKNaabiBaemas noj 3EPHUCTOr0 Matepuana. 310 NPUBOAUT K
MOHTXHbI CNOI NPOC/IONKA NepekpbiBana 3aBepHyThlid Kpail He MeHee Y4em Ha 10 cM. noTepe yCTON4YMBOCTM KamHeli. Matepuan




LA
[0/MKeH 6bITb OAHOPOAHBIM 11 He COAEPXKaTb MbINeBUAHO-TAIMHNCTLIX BKKOYeHMI 6onee 3%. CneayeT npef-
MOYNTaTb NPUPOAHbIE M APO6NEHbIE NECKU. PN TEXHUKO-9KOHOMIUYECKOM 060CHOBAHMM MOTYT MPUMEHSATHCS
neckn u3 0TceBoB Apo6neHns 1-ro knacca no MOCT 8736-93.

MOHTaXHbIA CNOiA YCTPaUBaeTCs C TEM XKe NONepeyHbIM YKIIOHOM, KOTOPbIA NPeayCMOTPEH AN NOBEPX-
HOCTM NOKPbITUS.

Marepnan MOHT2XHOro Cost pacnpefenfeTcs no noBepxXHOCT OCHOBAHUS BPYYHYHO UK MEXaHWU3MPO-
BaHHbIM cnoco6om. 06bem mMaTepuana JOMmMKeH 06eCneynBaTh TONLMHY MOHTXHOIO C0S HE MeHee 3 CM 1
He 60nee 5 CM B YNJIOTHEHHOM COCTOSIHIM B /II060M MECTe MO MOLAAN NOKPbITUS. [TpeBbILLEHNE TOMLWMHDI
MOHTQXHOTO C/I0 MOXET ABUTLCA MPUYNHONA JONOAHUTENbHBIX MAACTUYECKNX AehOopMaLnidi NOKPLITAA B
X0[ie 3KCnnyaTauum.

[Tpn yCTPOACTBE MOHTXHOrO CNOS CrefyeT UMeThb B BUAY, YTO NOC/E CTPOUTENbHOI onepawu nocaaku
MCKYCCTBEHHbIX KAMHEI1 MOBEPXHOCTb NOKPbITUSA JOMKHA BO3BbILLATLCS HAZ BEpXoM 6opTa (6opatopa) npu-
MepHO Ha 0.5 CM Kak 3anac Ha 0CaaKy MOKPbITUS B X04e 3KcnayaTtauuu.

Ecnv 0CHOBaHME U MOHTAXXHbIA CNOI NPefyCMOTPEHbI U3 LIEMEHTHO-NECYaHOro MaTepuana, To peko-
MEHIYETCS YKNaablBaTb MOHTaXHbIA €10/ 4epesd 3-5 CyTOK NOCJe YCTPOIMCTBA OCHOBAHUA C YKNIaAKON
NCKYCCTBEHHbIX KaMHel HenocpeacTBEHHO NOCNe YCTPOMCTBA MOHTaXHOro cnos. MOHTaXHbIA CNON
[0KeH ObITb BbIMOJIHEH U3 BO3JYLUHO CYX0ro Matepmana. Ecnm yknaika UCKYCCTBEHHbIX KAMHEN cpasy
32 YCTPOCTBOM MOHTAXXHOTO CNOS HEBO3MOXXHA, MOHTAXKHbIiA CNOW LOMKEH ObITb 3aLLMLLLEH OT BO3LEN-
CTBMS BNAryl BOAOHENPOHULLAEMOIA NITEHKOIA.

MOHTaXHbIiA CNOI AOJHKEH ObITb CNPOGUIMPOBAH A0 YKNAAKN KaM-
Hel. Mpyu MexaHN3npoBaHHOI YKNaAKe KAMHEN MOHTaXHbIA COi crne-
AYeT NpuKataTb PyYHbIM UN NETKUM TPOTYApPHbIM KaTKOM C rnaakumu
BanbLamu 3a 1-2 npoxopaa.

VKnagka reoTeKCTUMbHbIX Npo-
CIIOEK MO MOHTAXXHbIM CN0EM 0CY-
LecTnsfeTca BpyyHyro. lMpocnoiika
YKNajblBaeTCs Ha BCIO LUUPUHY TPO-
Tyapa Wnu nnowangku ¢ Haxnectom
He MeHee 10 CM Ha nONOTHWLLE,
YNOXXeHHOe No CTOpoHe 6Gophtopa.
Mpu HEOOXOAMMOCTN MCMONb30BATH
HECKOJIbKO MONOTEH OHM YyKNaablBa-
0TCS, Ha4NHas C HU30BOIA CTOPOHbI C
Haxniectom B 10-20 cm.
TpoTyapHblil KNNHKEP CnefyeT yKnaapiBaTb Ha NOArOTOB/EH-
Hblil MOHTXHbIii CIOI, CO6MI0AAA LUNPUHY WBOB 3—-5 MM M0 pu-
CYHKY, YCTaHOBIEHHOMY MpPOeKTOM. LLIBbI paclumpeHus BOMKHbI
ObiTb 8—10 MM LUIMPWUHOM, a LUKPUHA «3€MEHbIX» 1 APEHUPYIOLLINX
LUBOB ONPEeAeNseTcs Npyu NPOEKTUPOBAHNM.

3anonHeHue WBOB NPOM3BOANTCA MENKO3EPHMCTbIM NECKOM,
(bpakLMs KOTOPOro 3aBMCUT OT BEMNYMHBI LIBA. TaK )& BO3MOX-
HO 3anonHeHue cmecbto LINC, nn60 UBeTHbIMK KNag04HbIMM pac-
TBOpamu.

[ing 3anonHeHns «3eneHbix» LUBOB, PEKOMEHZYETCS NecYaHo-rpaBuUitHas CMEcb WK CMEChb Mecka Cco
webHem chpakumus 0-10, nepemellaHHas ¢ pacTWUTENbHbIM FPYHTOM B OTHOLEHMM npumepHo 1:1. LLBbI
J0/DKHbI ObITb 3aM0OSIHEHbI HA BCO BbICOTY KITMHKEPA.

locne yknagku TpOTYapHOTO KNMHKepa cnefyeT 3anofH1Tb U YMIOTHNTG WBbl. 3T0 0683aTeNTbHOE YCIIo-
BWeE, T.K. YNIOTHEHIE LUBOB NO3BOMMUT N36€XaTh CMELLEHNS OTAENbHbIX 3NIEMEHTOB. [ns nyyLuero yninoTHe-
HWI0 3aCbINKY NPON3BOJAT B HECKOSIbKO MPUEMOB C NOCNEAYHOLLEN NPONNBKOA BOLON.

lMocaska ee Ha MECTO NPOU3BOAUTCS BPYYHYIO (YAapamu Yepes LepeBsHHYI0, NNACTUKOBYIO UM PE3UHO-
BYIO NPOKNAZAKY) UK C NOMOLLBIO KPAaTKOBPEMEHHOI BUOpauum py4Ho Buéponnuton maccon 4o 100 Kr u
paboTatoLLei Ha cpeaHnX 060poTax.

Ecnm npoekTom npeaycmMOTpeHa cuCTeMa CHEroTasHus, To
Ha CNOW OCHOBaHUS W3 Lie6Hs YKNaablBAeTCH Tennou3onsun-
OHHOE MOKPbITUE, UCKITIOYAIOLLIEE BO3MOXHOCTb [OMNOHUTENb-
HOr0 pacxoja 3Hepruy Ha 060rpeB HIDKenexaliux cnoes. Ha
TENA0N30MIALNOHHOE NOKPbITUE YCTAHABIIMBAKOT U 3aKPennsoT
Tpy6bl TENI006MEHHNKA, NPW UCMOMb30BaHUM CUCTEM 060rpe-
Ba C XUAKUM TennoHocuTenem, NN6o Kabenu, Npu UCnonb3o-
BaHWUW 3NEKTPUYECKMX cucTem oborpesa. Mpu 1cnonb3oBaHum
CUCTEM XXWULKOCTHBIX TEMIOOOMEHHUKOB C TEMMepaTypon Te-
nnoHocutens 30...35 rpaaycos, Temnepatypa 060rpeBaemMoro
MOKPbITUS MOXET JocTurath +5...+15 rpagycos Lienbcus.
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OCOBEHHOCTW SKCIJTYATALIA Gl RO, S A PXCHEH A, 76 oS RGPS OGP
I_I O KP bITM M M 3 T P OTyA P H O ro nonﬁ;::;f;ﬂ:;ebemome, B CNy4ae HEo6X0AMMOCTH, BbIPABHNBAIOT OCHOBAHME. [TonoBHAK yaoanawT 1 3a-

MEHSIOT HOBbIMW U3AENNAMU, KOTOPbIE YKIALbIBAKT HA NECYAHO-LEMEHTHbIA PACTBOP UMW CYXYHO LIEMEHT -

KJ-I M H KE PA HO-nec4aHyro CMecChb.

B cny4ae 3ameHbl 0TAEMbHbIX KUPNYen TPOTYapHOro KNWHKEPa LWBbI MEXAY HUMU NPOYNLLAIOT CXKATbIM

BO3/YXOM 1 3a/IMBAOT NECYAHO-LEMEHTHBIM PACTBOPOM Ha BbICOTY LLBA.

KanutanbHbIn peMOHT NpeaycMaTprBaeT NOJTHYH UMM YACTUYHYIO 3aMeHY MeNKOPa3MepHbIX 3/1EMEHTOB,
KOHCTPYKTMBHbIX CII0€B, @ TaKXXe PEMOHT NOACTUNAI0LLEero cnos. Mpu peMoHTe NOACTUNAIOLLErO €O, N0 -
CNneSHUI nofsepraeTcs AOMNONHUTEIbHOMY YIIOTHEHMIO ¢ Ko3adduumertom Kynn.= 0,98.

[ng noaaepxaHns KOHCTPYKLMIA MOLLEHNS 13 TPOTYapHOr0 KIUHKEPa B UCMPABHOM COCTOSHUM HE06XO-
JMMO OCYLLECTBAATD:

© OCTOAHHBIA KOHTPONb TEKYLLEro COCTOAHUS NOKPbITHIA;

© CBOEBPEMEHHbII TEeKYLIMA NJIAHOBbIA, @ TAKXE BHENJIAHOBbIA PEMOHT NOKPbITHIA;

© NepUoaNYECcKMi KanuTanbHblil PEMOHT.

CoaepxxaHue COHOPHbLIX NOKPLITUIA U3 TPOTYAPHOTO KINHKEPa BKITHO-
YaeT paboTbl N0 PErynapHOMY yX04y 3a HUMW ANst NOAAEPXAHNSA B HAA-
nexallem nopsake U YACTOTE B TeYEeHWE BCEro rofia, 06ecnevunsaroLLme
HOpPMarbHbIe YCIOBUS NepeiBIKEHNS NELIEX00B.

Ha HayanbHOM 3aTane 9Kcnayarauum JOPOXHbIX MOKPLITUA U3 TPO-
TYapHOro KNuHkepa (nepsble 1-2 roga) Ha NOBEPXHOCTW MOTYT BbICTY-
natb 6eJible HaNneTbl — «BbICOSbI». VX 06pa3oBaHne CBA3aHO C COCTaBOM
NOPTNAHALEMEHTA U NpOoLeccamu, NPOTEKAOLLUMI NPY ero TBEPAEHUHN.
[Ons ycTpaHeHns «BbICONOB» HEOOXOAUMO MCMONL30BATh B Ka4ecTse
CMbIBOK CneumanbHble cocTasbl. OHWM HAHOCATCS HA NOBEPXHOCTb pac-
MbINIEHNEM, KUCTOYKOM UMK BASIUKOM.

[lopoXHbIe MOKPLITUA U3 TPOTYapHOro KIWHKepa, TpebyloT 6onee
TLUATENIbHOr0 YX0[a, YeM, Hanpumep, acpansTo6eTOHHbIE. Bo n3bexa-
HUe paspyLLeHNs AeKOPATMBHOIO COA KNMHKepa 3anpeLuaeTcs ucnonb-
30BaHue Ans y6opkM B 3UMHEE BPEMS UHCTPYMEHTOB C METanIN4Yeckoi
paboyeli YacTbio UK NOBEPXHOCTLIO (OMbI, NONATbI), @ TAKXKE CPeACTB
COJlePKALLMX TEXHUHECKYHO COMb.

TekyLnii peMOHT NPOBOANTCA KaXAble 3 rofa 1 BKOYaeT paboTbl
M0 YCTPAHEHMIO MENKUX AeheKTOB, MACNAHBIX NATEH, TPELUMH W pas-
PYLUEHWIA OTAENbHbIX 31EMEHTOB MOLLEHUS.

MacnsaHble nsTHa yAAnsioT Npu NOMOLLM PasfnyHbIX afcopoLmnoH-
HbIX MOPOLLUKOB, B TOM Yu1CIie M 6bITOBbIX MOKOLLUX CPEACTB. A3p030b-
Hble KPACKW, HAHECEHHbIE HA TPOTYApPHbIA KNUHKEP NPy NOMOLLM Nymb-
BEpM3aTopa, YAANIAT CneynanbHbiM1 pacTBOPUTENSMN.

BUTYM ¢ KNuHKepa yaansioT MeXaHU4ecKuMu CpeACTBaMI UK BPYY-
Hyt0. [pn py4HOM CnoCco6e Ha OCTaBLUEECH MOCNE MEXaHUYeCcKoro yaa-
NeHNs BUTYMa NATHO HAHOCHT CNELUanbHY CMECh HA 0CHOBE BeH31Ha,
HAKpPbIBAKOT PEMOHTUPYEMbIA Y4ACTOK MOSM3TUIIEHOBON MIIEHKON [N
YMEHbLUIEHUS UCnapeHns 6eH31HA U OCTaBNSAIOT ero B TAKOM COCTOSHUM
Ha 5-10 muHyT. [ocne 3TOro BpeMeHu 0CTaTk CMecH yaansioT npu no-
MOLLY BbITOBbIX MOKOLLNX CPEACTB.
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CMNMOCOBbI YKJTAOKA KOHTPOJ1b N TIPUEMKA PABOT

II “ " || " || Pa6oTbl N0 YCTPOWCTBY KOHCTPYKLWIA MOLLEHUS U3 TPOTYapHOrO KJIMHKEpPA LO/KHbI BbIMOMHATHCSA B
COOTBETCTBMM C TPEOOBAHWAMN NPOEKTA, AENCTBYIOLIMX HOPMATUBHO-TEXHUYECKUX LOKYMEHTOB (CHuM
_II: “ “ “ 3.01.01-85* «OpraHusauus ctpoutenbHOro npoussoactea», GHul 3.06.03-85 «ABTOMOGUSIbHbIE AOPOrN»
JL :" I ( | { { 1 CHuM LWU-10- 75 «BnaroycTpoiicTBO TepPUTOPUIi» 1 HACTOSILLMX PEKOMEHAALINIA).

Il ]I Il ]L _" " Il IL [Tpn BbINONHEHUM PaboT NO YCTPONCTBY TPOTYapoB, NNOLLAA0K, AOPOXKEK W Ap. [OJKHA ObITb Npeayc-
MOTPEHA CUCTeMa UX NMoonepaLnoHHOro KOHTPOSIA NPeACTaBUTENAMM TEXHUYECKOr0 NepcoHarna CTpouTesb-
--- ---- HbIX (DMPM 1 cMCTEMA NEPUOANYECKOr0 KOHTPOMSA NPeACTaBUTENAMU CMELNan3npoBaHHbIX 1a60paTopuii.

-II-II ----I .---. MpencTasuteny cneynanu3npoBaHHbIX 1a6opaTopui JOMKHbI PErynapHO OCYLLECTBAATb KOHTPOSb Ka-

BROYHas ABYX3NEMEHTHAS TpexueTeepTHas nepessiaka MonoBMHHas nepessiaka 4YeCTBa MaTepUasnoB W U3AENWIA, OLEHNBATL UX COOTBETCTBUE AGACTBYIOLMM HOPMATMBHBIM JOKYMEHTAM
[ TeXHU4YECKUM PEKOMEHALMSM.

|| | lpy npuemke KOHCTPYKTWUBHBLIX C/OEB TPOTY-
i I Mp. KOHCTPYKLMWA JOMKHO ObITb MPOBEPEHO COOT-

|| apoB, MNOLLAA0K, NELIEXOAHbIX YKL, [OPOXEK
_-_!-- BETCTBUE YTBEPXAEHHOMY MNPOEKTY YCTPOACTBO
NOACTMNAIOLEr0 CNOSA, OCHOBAHMS, [PEHKHbIX

- T YCTPOWCTB M BOZ0OTBOAA. [poBepka Bedercs no
- T ——-—-- aKTaM CKpbITbIX PaGoT, XKypHanam Mpov3BOACTBA

paboT 1 NabopaTtopHbIM AaHHbIM.
JInHenHas yknagka JInHelHas yknagka ¢ nepeBasKkon

T I NN, Mpy NpUEMKe roToBOro NOKPLITHS NPOBEPSAIOT:

* COOTBETCTBME MPOA0SILHOIO 1 NONEPEYHOr0
LIHI_“_J npousA NOKPLITUA NPOEKTY (BbINOSHSAETCS

KOHTPOJbHbIM HUBENMPOBAHNEM);
I I II * LUNPVHY LLUBOB 11 Ka4€CTBO WX 3aAeNKM;

TNy
- [rrrrrrrerrrre

* NPEBbILLIEHIE BbICOT MEXY CMEXHbIMM
[lnaroxanbHas «[lapkeTHas» yKnagka Ha TbI40K

11 H

« BHELLHWNI BIAJ] 3NEMEHTOB MOLLGHUS.
4TOGbI BCE MECTa CTbIKOB KMPMNYeid MoABEpranic NpUMepHO OfMHa-
KOBOMY M3HOCY, a B KOHTaKTe C KOJIECOM HaxX0AMNoCh MaKCUMaslbHOE

«TlapKeTHas» YKNaaKa Ha NOXKOK KONMYECTBO 3MEMEHTOB MOLLIEHNS. YHUBEPCANbHbIMMA, C TOUKM 3pEHis:
COOTBETCTBIA IAHHOMY NPUHLVNY, CNOCOGaMU YKNaKi ABNSIOTCS Ana-
roHasnbHas 1 B EN04KY.

|
|

JlonycTuMble OTKNOHEHWA OT NMPOEKTHbIX pas-
MepoB COOPHbIX NOKPLITUA U3 TPOTYAPHOIO KJIMUH-
Kepa ABNAITCA cnegyHLumm:

* LUMPUHA NOKPbITUSA =5 CM;
* IPOCBET NOJ TPEXMETPOBOII PENKOR 3 MM;
* [IPEBbILLEHNE FPAHEN MeX[y CMEXHbIMM

3fIeMeHTamMi MOLLEHNs =1 mM;

* TONLLMHA LIBOB MEXAY CMEXHbIMM 3fie-

MEHTaMu MOLLEHNS £1 MMm;

* yKnoH +0,5 rpafycos.

Packnazka Kupninyeii MOLLEHUS B NOKPbITUSX YKa3bIBAgTCS B MPOEKT-
HOI1 IOKyMEeHTaLK. Ha pucyHKe npefcTaBeHbl PasninyHble BO3MOXHbIE
BapWaHTbl yKnazku. [ns y4acTKOB NOKPbITUSA, rae NaHNPYeTCst aBTOMO-
OUNbHOE [BIKEHNE HEOOXOAMMO 06ECMeYUTb MPOYHOCTL, POBHOCTL W
PaBHOMEPHbI U3HOC JOPOXKHOI0 NOKPbITUS. C 3TON LENbl0 PEKOMEH-
LyeTcs BECTI YKNafKy Nof yrnom 45 K 0cU [ABWXKEHIst aBTOTPaHCMOopTa,

e —
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Knunkep gL
TpoTyapHblii xS

OCHOBHbIE TNMPABUJIA YKJTAOKA

1 = Yknagka Befetcs ¢ 0653aTesnbHbIM BbINOMHEHWEM 3- an HecoBnageHn BepTukKasibHbIX U TOPU3OH - 5- LLIBbI 3aNONHAIOTCA CEAHHLIM NECKOM, Monaynb Kpyn-
LLIBOB, 3a30p MeXAy KNMHKepoM — 3-5 Mm. TaJbHbIX LLIBOB BbIMOJIHAETCA «pa3roHka» LUBOB KaXXOoro HOCTW KOTOPOIro He [0J/KeH npeBbillaTb pa3mepbl LWBa.

psifa BPyYHy!to.

HecoBnagenue
BEPUTKAJIbHbIX
wiBoB

Pa3ronka wsoB

6. O6s3aTeNbHO KA4eCTBEHHOE 3anoJIHEHME LLBOB
a6COoMIOTHO CYXMM MECKOM, MO0 NOCNIONHOE 3amnoSIHEHNE

2. [ns hopMMpoBaHMsA POBHOIO LLBA UCMOMNb3YeTCA 4 3anonHeHne LWBOB NPOM3BOAMTCA B NMPOLECce YKNag-  BNaXHbIM MECKOM C MOCeayoLLEen NponmBKon 3a 2-3 pasa.
HanpasnsAwLwWmMin Nnpocunb. Mpu HaNMYMKM onbiTa fonyckKa - K1 KnnHkepa. Bo nsbexxaHne cMeLleHns Kupnuyen 3anonHa- B npouecce akennyartaumm yyactka, B Crnyyae BbiMbIBaHMSA
eTCs yKnagka TpoTyapHOro KnvHkepa 6e3 npomns. I0TCA Kaxable 2 psaa. necka, NpoM3BoAMTCS MNPOCHINKa LLBOB.




Knuwkep g
TpoTyapHbiii el

TEXHOJOI A BbINMONHEHNA PABOT MPU YKNAOKE TPOTYAPHOI'O

TPETWI 3TAN

KIMHKEPA HA MECYAHO-TPABUMHOE OCHOBAHWE

MEPBbIN 3TAN

noaroToBka OCHOBaHUA

Yenex 1 Ka4ecTBO NNaHUPYeMbIX pa-
60T N0 MOLLEHUIO BO MHOFOM 3aBUCUT
OT Ka4yecTBa HayasibHOW MOArOTOBKM —
opMnpoBaHNs TBEPAOr0 3eMeNbHOro
OCHOBaHUS.

Ha nepsom aTane pa6oT CHUMaKT
NIOAOPOAHbIN TPYHT W MEperHomn (noyey,
COLepXallylo OpraHuyeckue O0cTaTkm),
BbIPaBHMBAIOT W YNNOTHAKT MOACTWNA-
LKA crion [0 06pa3oBaHns NIOTHOrO,
OTHOCUTENbHO POBHOMO OCHOBAHMUS.

KayecTBeHHOE BbINOMHEHWe PAbOT MO MOArOTOBKE
OCHOBAHMS Ha 6OMbLUMX NAOLAAAX MOXET ObiTb
06eCcneyeHo Mpu MCMONb30BaHNM ABTOTPAKTOPHO
TEXHUKY: 6YNbL03ep, rperaep, KaTtok u np.. Y4actku
nnotwazbto 40 100-150 KB.M, @ TAKXKe y4aCTKM COX-
HOIN OpMbI, YA0GHEN NOAroTaBNMBaTh C NOMOLLbK
CMeunanbHoro 3nekTpo- U 6eH30UHCTPYMEHTa (Bi-
6ponnwTa, BUGpOpeVika v np.)

- ——

BTOPOIA aTAN

thopmupoBaHMe HecyLLero cinos

Hecywyuin ciioit HacbinaeTcs U3 necka, NecYaHo-rpaBMinHON CMECK UK TPAHUTHOIO
0TCEeBa MO YKIIOHY, 0603Ha4E€HHOMY HWUTbIO. [ecyaHyto MpOCnoMKY UCMOMb3YHT MoJ
NeLexoiHble AOPOXKI N TPOTyapbl ¢ HEGOMbLLION HArpy3Koil, NecYaHo-rpaBuinHOE 0Cc-
HOBaHWe — NOA NPOe3fbl U CTOSHKN N8 NerkoBoro TpaHcnopTa. [lonroBeqyHocTs 06-
NIMLLOBOYHOTO CNOS (KNuHKepa) 6YAeT 3aBMCETb OT NPaBUIbHOTO YCTPONCTBA HECYLLEN
1 JPEHNPYIOLLEN OCHOBbI!

== Ji J - 2 T o
Ipu NOLrOTOBKE HECYLLEro Crost OCYLLECTBAAET-

CS1 pa3MeTKa y4acTKa. B xofie pasmeTku yyacTka
ONpeaenaTca BbICOTbI, YIbl, HanpaseHue

=) ;&
=

YKNOHa NSt ApeHaxa. [Ing coukcaumm pasmeTkia
HaTATMBAKOTCA HUTU.

Ha ynnoTHEHHbIN PYHT OTCHINAETCA M PaspaBHNBA-
eTcs HeobxoaMmoe konnyecTso necka (MG, oTcesa).

AR -

OcHoBaHue 06s13aTeNbHO yTpamM60BbIBaeTcs. Mpume-
HATb AN YNNOTHEHNA 0CHOBAHUA PY4HbIE Tp&MﬁOB—
Kn «6abl» He CNefyeT, NOCKOMbKY C X NOMOLLbIO
TPYAHO 06ECMEeYMTb PABHOMEPHOCTb MOATOTOBKM.

[InA yBennyeHns NAOTHOCTI HECYLLUNIA CAOA nepes
NPUMEHEHNEM BUGPONANTbI HEOBXOAMMO 06WUIbHO
YBN@XHUTb. ITO 0653aTeNbHOE YCnoBme!

3anONHAOTCS PACTBOPOM. CBEXUIA PacTBOp yaans-

yKnapka 6opgiopa

boppatop npefoTBpaLLaeT CABMI TPOTYapHOro KNMHKepa B npouecce yknaaku. OH k-
CUPYET rPpaHnLbl MOLLEHbIX NNOLWAAO0K, NPEndaTCTBYS WX PACMON3AHNI0 HA ra3oHbl Npu
aKcnnyarauun. KnuHKepHble KUpnuyn 60pAaropa (Hanpumep, psa, BbINOXKEHHbIA Ha pe-
6p0) YKNaabIBAtOTCA Ha PacTBOP ¢ (DOPMUPOBAHNEM HAPYXXHOW rpaHuLbl. [nnHa u wu-
PUHA BbIKNaAbIBAEMON NOLLAAN BHYTPI 6OPAIOPA PACCUNTLIBAETCA TaKUM 06Pa30M, YTO
NpY NOCTOSAHHON LUMPUHE LUBOB 3-5 MM B HEM BMELLANO0Ch Lief1oe KONUYECTBO KUpMuYen.

BbicoTa yknagku 60patopa paccyuTbiBaeTCA UCXOASA U3 TOJNLLMHbLI HECYLLEro u
MOHT2)XXHOTO C/I0EB (MPUMEPHO 3 CM) W TONLWMHbI KNuUHKepa. Perynupys BbicoTy
yKnagku 60pAtOPHbIX KaMHEN, MOXHO MOAYy4UTb GOPAOP, BbICTYNAIOLNIA BbILLE
YPOBHSA MOLLEHMS UAN NEXALLUA BPOBEHb C HUAM.

(R P

bopatop dhopmupyeTcs yknaakol KnnHKepa Ha pe-
0p0. BO3MOXHbI ¥ [Jpyriie BapuaHTbl: YCTaHOBKA
KJIMHKePHbIX KIPNWYeil Ha ThIYOK (BEPTUKANBHO) Uk
1CnoNb30BaHHe cnewyanbHbIX 60PAIOPHbIX KaMHe.

Cnoit pacteopa nof 6oparwp packnagblBaetcs no
pasmeTke ¢ y4eTom yKnoHa 1,5-2%.

mEhE

LLIBbl 6OpAtopa, B OTNN4ME OT OCHOBHOMO MOLLIEHMS,

Bup 60patopa ¢ yninoTHEHHbIM HECYLLIMM CIOEM.
[10BEPXHOCTb NOArOTOB/EHA K YCTPOMCTBY MOH-
TaXHOrO C10A 1 MOLLEHNIO.

€7CS C NOBEPXHOCTN KaMHeil MOKPOI LLIETKOM.



YETBEPTbIN 3TAN

NOAroToBKa MOHTaXHOIo €nos MoLLeHus

MoHTaXHbIil CO MOLLIEHNS (MOACHINKA) — CNOIA Necka Uimn LEMEHTHO-NECYaHon cMe-
cu (1/5 nnn 1/6). Mo necyaHomy unm nec4yaHo-rpaBUtHOMY OCHOBAHUKO MOHTAXHbIN
CNOI MOXET ObITb KaK U3 NecKa, Tak 1 13 LLEMEHTHO-MecYaHoil cMecu. 1o 0CHOBaHMO
13 LEBHS MOHTXHbIA CNOI MOXET 6bITb TONbKO U3 LIMC. MoAChINKY BbICbINAOT Ha
Y4aCTOK, OrpaHMYeHHbI CO BCeX CTOPOH GOKOBbIM 6opatopoM. Heobxoaumoe Konu-
4eCTBO MaTepumana MOXHO PaccymTaTb, UCXOAS M3 TOTO, YTO TOMLLIMHA 3TOr0 CNos CO-
CTaBMAET 0KONO 3 CM 1 HUKOTJA He NPEeBbILIAET 5 CM.

TozChINKa paBHOMEPHO PacnpefenseTcs no MOBEPXHOCTY HECYLLIEro Cnos 1 NPefBapUTENbHO Pa3paBHUBAET-
€Sl C NOMOLLbIO NOAPYYHOTO MHCTPYMEHTA (Hanpumep, rpabneit). MoHTaXHbIl Cnoil TpamoyeTcs (YynnoTHseT-
C) CMIeLManbHbIM 3M1EKTPO- UK GEH30MHCTPYMEHTOM (BUOPONAUT).

NATbIA 3TAN

yKnagka TPOTyapHOro KnmMHkepa

B npouecce 06xura UBeT KNUHKEpa MOXET MOMY4YUTbCA C HE3HAYUTENbHbIMU OT-
TeHKamn. 41o6bl [JOOUTLCA OJHOPOLHOCTU KNaJKu No LBETY PeKOMEHyem BecTu ee
OZHOBPEMEHHO 13 HECKOJNIbKMX NOA0HOB.

MoLLeHe Ha4MHAT OT YKPEenneHHbIX rpaHuL, 3amallBaemMoro y4actka (6oppto-
POB, CTEH, NECTHNYHBIX CTYNEHEN) 11 CHaYana BbIKNaabIBaAOT TOMbKO HECKOMbKO PSAO0B
KNUHKepa B BbIGPAHHOM CTUNE BbiKNaAku. Mocne aToro war «pucyHka» TpOTyapHOro
KNUHKepa puKcupyeTcs 1 NepeHoCMTC HUTSMW Ha NOBEPXHOCTb, FOTOBYKO K MOLLe-
HUKO. T10 3TUM HUTAM OPUEHTUPYIOTCA Aanblue, pacnonaras BA0Mb HUX MOHTaXHble
LWBbI. LLnpuHa LWBOB JOMKHA COCTABNATL HE MeHee 3-5 MM.

LLIBbI 3an0nHAOTCSA NECKOM WKW MOHTaXHOM CMECbio. Bo n3bexaHune cmeLleHus
KNUHKepa BO Bpems paboT Lienieco06pa3Ho 3anofHATb LLBbI YXKe B NPOLIECCe KNaaku.

3anosnHeHune LWBOB [JO/MKHO NMOBTOPATLCA Yepe3 OnpeaesieHHbIe NPOMEXYTKN Bpe-
MEHMU, 4TOObI YKNazKa 6blna HAAEXHOI.

BbIMOLLIEHHYIO NOLLIAAb BbIPaBHMBAIOT BUOPONOLLAAKON C Pe3NHOBOM NOA0LIBONA.
[Tocne ynnoTHeHNs LWBbI HYXXHO AOMONHUTENBHO 3aM0MHUTL NMECKOM UM MOHTa)XXHON
CMECbH0.

VKnazika 04epeaHbIX PAL0B KNNHKepa.

MolLieHue NoBepXHOCTH ¢ (hopMUPOBaHNEM
Y30pa «enoykar.

Knuukep —
TpoTyapHbIi -

B MecTax MpuMbIKaHUs MOLLEHWS K rpaHiLam nno-
WAZKN BCETA OCTAIOTCA MYCTOThI, MEHbLIE LeNoro
Kupnuya no pasmepy. OHWM 3anonHsOTCS FOOOPHbI-
MU KMPN4aMy, KOTOPbIE U3roTaBAMBaIOT Npy NOMo-
LYt OTPE3HOI NI («GoMrapka» Wi LUpKynsipHas
nnna ¢ ANCKOM Ans KamHs).

LLIBbI (PUHULLHO 3AMOMHAKOTCA C MOMOLLBK LLeT-
K. [In 3an0NMHEHNS UCMONb3YHOT NECOK MEnKow
thpakumn (Mk<2,0). Mponueka LwB0B cnoco6CTByeT
YNNOTHEHWIO NMECYaHoro 3anofHuTens. [ng 3anon-
HEHWW LUBOB MOXHO MCNONMb30BATh LiBETHbIE CMECH.
YNnoTHeHne 067MLOBOYHONO CNOS NPOM3BOANUTCS
npu nomotuy Bu6ponnutel (m < 100 Kr) ¢ 3aLLuTHOM
MAWTO 13 HeonpeHa.
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