N

H_
&
X S.
— L &t
O s
A L 38
—| > HE



Knunkep g e
TpoTyapHbiii exEmEEE

KIMTMHKEPHbIN KNPMNNY - B —
NOOAPOK ONA SACTPOULLUMKA ™™™

m  Klinker — cnoBo, nponcxogstiee
I-l 04 «Jy4LlIe» KXAbIA MOHUMAET 4TO-TO CBOE. HUKe Mbl NOAENUMCS C BAMU CBOUM NOHUMAHUEM /IcnonHMMOCTb 3alyMaHHOr0, BOMMOLLEHNE 3aMbiCNla — BaX- 3 HIKHEHEMELKKUX AnanekTos, BOC-

«JIy4LLIero» KNUHKePHOro Kupnuya.  Bbl CMOXeTe 0TAaTb eMy NPeAnoyTeHne 0CO3HAHHO, ONnpasch HbllA aCNeKT BblBOpa pelleHnit ana 6naroyctpoiicTaa. Mpupoa- XO”,”T K 3BYKONOAP@XATENLHOMY
«klinkern», 03Ha4atoLLeMy «3By4aTb».

Ha 3HaHWs. A HE TONbKO Ha NPUATHbIE OLLYLLGHNS, BUAMMYIO CONMAHOCTb U LUNeiic PECcnIeKTabenbHOCTH, HbIIA LUBET KNIMHKEPHOrO MOKPbITUS BESIMKOJIEMHO COYETaeTes: ] G 0 <G
TAHYLLWIACS 32 HUM OT 6PUTAHCKMX ABOPUKOB, FePMAHCKIX FOPOACKIX NNOLIAAEH 1 YNIOHEK, U OT HaLmMX C 3eNEHbIM KONOPUTOM ra3oHa it MHOroLBeTUeM caaa. Tpo- MOXET 6bITb MepeBEeH0 KaK «3By4a-
POCCUICKMX NaMATHIKOB NPOMBILUNEHHO apXUTEKTYpbI. TyapHbIA KITUHKEP AaET BOSMOXHOCTb COTBOPUT 3NIUTAPHYHO LWmit», «3BOHKNII». [IBACTBUTENbHO,

. KIMHKEPHbIE KUPNWYYM Npu coypape-
3NEraHTHOCTb, KOTOPAs HUKOTAa He BbIAeT U3 Mojbl. TpoTy- UM YT 0 ZIDYra AAI0T XapaKTEPHAIM

- apHbIi KUHKEp UAeaneH AN MOLLEHNS LOPOXeK, ANs Teppac, ADKMiA 3BYK.

NECTHUYHbIX KAacKafi0B, BOJOCTOKOB, BHYTPEHHIX ABOPUKOB.

CGOopHbIe 10POXHbIE MOKPLITUSA U3 TPOTYAPHOTO KNMHKEpa, No

CPaBHEHMIO C acHanbTOGETOHHBIMU NOKPLITUAMM, @ TAKXKE NOKPLITUAMU U3 IPYTUX UCKYCCTBEH-
HbIX KAMHEi, UIMEIOT NyYLLMi apXMTEKTYPHO-3CTETUYHBIN BUA. BbICOKNE IeKOPaTUBHbIE 1 XY0-
)KECTBEHHbIE CBOICTBA, a TAK)Xe Aipyrie NpemMMyLIecTBa TPOTYapHOro KNMHKepa 06YCnoBunu ee
LINPOKOE NPUMEHEHME B 0C060 0XKMBIEHHBIX MECTax: NeLIeX0AHbIX U TOPTOBbIX 30HAX, MECTaX
MapKoBKM aBTOTPAHCMOPTA, aBTOMOOUIIbHBIX NAPKOBOK, NOAbE3[0B K rapaxkam 1 T. A.

Ncnonb3oBaHue TPOTYapHOTO KIIMHKePa — TOT CRyyail, Korja Hepaauebli NOLPAAYMUK HE UC-
NOPTWT 3aMbICEJ1, 2 YePe3 Hero u penyTaunio aBTopa. 3aMOCTMIIN BbE3HYI0 OPOXKKY 6ETOHHON
6pycyaTKoi. A Ha Hel B NePBYIO Xe 3UMY LUUNAMM X03AACKON MaLIWUHbI NPOeNach Kones — X0Tb
cpasy MeHAn MOCTOBYH. A KNUHKEpP TBEPJ HACTOJIbKO, YTO LWKMbI €ro He LapanatT. Markuii rpa-
HUT NPOEAAOT MOMEHTANTbHO, MPOYHbI 6ETOH NOCTENEHHO, 8 KNUHKEPHbI KNPNUY — HUKOTAa.

3a CYeT MasblX OTKJIOHEHWIA OT TeOMETPUYECKUX PA3MEPOB TPOTYapHbI KIMHKEP TEXHOMOTN -
4yeH B pa6oTe . [lopoXHOE NOKPbITUE U3 KNNHKepa Nerko pa3éupaeTcs 1 BOCCTaHaBNMBAETCS
06paTHO NP NPOKAAKe U 0GCNYXKMBAHUM NOA3EMHbIX KOMMYHUKALWNA. Ecnn 6eTOHHbIE [0-
POXHbIE KAMHI 11 U3BECTHAKOBbLIE UNN FPAHUTHbIE NAUTbI NPUOBPETAIOT HEPABHOMEPHbIN 0Kpac




B VICTOPUYECKN KINHKEPHBIA KNpnny
nossuncsa B CpefjHue Beka B Ka4ecTBe
CMYTHNKA 06bIYHOr0 KEPAMNYECKOr0 KIp -
nu4a npu 06Xxure B neyax nepuognyeckoro
[eNCTBUSA CbipLia U3 FNH, 061aAaK0LLIMX
CrneunmuYeckon «nnoLaskomn cnekaHns».
HepaBHOMEPHOCTb pacnpeeneHns Tem -
neparypbl o 06bemy ne4n NnpuBoAUNa K
06pa30BaHMI0 Ha BHYTPEHHNX pAfax 06 -
XKWUTOBbIX CBOAOB «MEPeXora» — YacTUYHO
OCTEKI0BAHHOr0 KUpPNu4a co CTPYKTypon
Kepamm4eckoro KamHs. B nanbHemwem
U3LeNns TaKoro BuAa 6bIin BbIfEeNeHbl B
OTAEMbHYI0 KaTeropuio.

npu LUTENbHOM HAX0XEHUN B Ka4€CTBE AOPOXHOr0
NOKPLITUS, TO KNIMHKEPHbIA KUPNNY 0CTAETC POBHOOKPA-
LUEHHbIM U MOXET ObITb NepesioxXeH, Hanpumep, Ha peépo
UNIA C JOPOXKN B OTAEGNOYHYIO KNaJKY LLOKONS UK B CTEHKM
Konoaua. TpoTyapHblii KNMHKEP — [OATOBEYHbIA MaTepuan
MHOTOKPATHOr0 MCMOb30BAHNS, MOITOMY €ro NpUMeHeHIe
ABNSAETCA 9KOHOMUYECKM BbIFOAHBIM.

JIErkoCTb YKNafKu, BbICOKAs U3BHOCOCTONKOCTb, OTIMYHOE
cuennexne npu xoab6e, MHOrONETHAS NPOYHOCTb LiBETA,
YHWBEPCANbHOCTb — BCE 3TO HEOCNOPNUMbIE OCTOMHCTBA.
HO HaeXXHOCTb — NNLIb OANH aCnekT, No6YXAatoLLnii

BbIOUPATL TPOTYAPHbIA KNKUHKepP. ECTb 1 gpyrue.
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KomnnekcHocTb pelwerunit. dacaf, 0TMOCTKA U1 OCHOBHOE MOLLEHNE Ha
Y4aCTKe BbIMOHEHO NOX0XWUM MaTepuanom! [Jom He TOPYMT YyXepoaHo

n3 3emnn, Opr)KeHHbII7I Cepo-KpacHbIM 66TOHOM JNIeQHNKOBbIMU 6yJ‘IbI)KHI/I -
Kamu. [IoM KNMHKEPHBIMW aKLIEHTaMM CTeH BbIpacTaeT U3 KINHKEPHON

)€ OTMOCTKM, C KOTOPOW CTEKAKTCS py4eiKku KNMHKEPHbIX AOPOXeK. Mpume -
HeHWe pa3Ho06Pa3HbIX BUAOB YKNALKK KNMHKEPA NO3BONAKT CO3AaBaTh
camble OpUrMHanbHble NaHAWAMTHbIE KAPTUHBI U hacafbl 3AAHNNA, OpraHny -
HO COYeTaloLMECs APYr C fPYroM.

losenars 2
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borartcTBo LBETOB 1 (hakTyp. BOT ewé ogHa oTnn4mMTeNIbHas 0COBEHHOCTb
COBPEMEHHOr0  POCCMIACKOr0  KNWHKepa. ACCOPTUMEHT TpOTYapHOro
knuHkepa JICP: WwecTb OCHOBHbIX LBETOB — KPACHbIWA, KPACHbIA (HNaL,
TEMHO-KPaCHbIN, TEMHO-KPACHbIA (DN, KOPWUYHEBbIA, rpPadouMTOBbLIN.
[ToBEPXHOCTL MOXET ObITb pefyLupoBaHa (06>XUr B BOCCTaHOBUTENbHON
cpefe CO34aeT MHTEPECHYI0 Urpy OTTEHKOB HA MOCTENN U NIOXKE KUPMn4a).
KpacHblil 1 TEMHO-KPACHbIA KIIUHKEP W3roTaBNMBAETCA M B TEXHOMOTUM
chnalumMHra — nnaBHOro nepexosa no NOBEPXHOCTU KMpNKUya OT KPacHoro
[10 NPaKTU4eCKN YEPHOrO LIBETA.

B KNIMHKep MOXeT 6bITb pasHbiX LIBETOB —
0T 651070 10 4ePHOr0, BCEX OTTEHKOB XeNTo-
KPacHO-KOPUYHEBOWN ramMmbl.

KJWIHKep — 3TO HEW3MEHHbIN LiBET. IVIaTepman He noAKpalinBaeTca
XUMWUYECKUMW ~ KPacuTensiMu W UCKYCCTBEHHbIMM  fo6aBKamu.
PazHoo6pa3ne LBETOBOW raMmbl  KIWMHKepa [OCTUraeTcad  nyTém
CMeLllnBaHUA Pa3finyHbIX BUAOB IMUH U BXOAALWNX B UX COCTAB MUHEPAOB
B ONMpefenéHHbIX nponopumsax. KAWMHKEP — WCKYCCTBEHHbIA KaMeHb,

13roTaBnNBaeMbli Crnoco6om BbICOKOTEMIEPATYPHOTO 06xura

MAACTUYHBIX TNUH A0 MOMHOM0 WX ChnekaHus 6e3 BKMKYEHWUA, MycTOT U 25 MJTH. WT. YCNI0BHOTO KMpnu4a B rof. 0C06eHHOCTbI0 060pyA0BaHMSA

kasepH. Tak, 0TaBas nNpu 06Xure Body, AENaLLyH FAMHY NNACTUYHBIM HeMeLKov nuHuy «Tecton», 3anyuleHHoi B KoHUe 2012 T, aBnseTcs

KOMNMOMAOM, 4Yepenok Npuo6peTaeT KPacHO-KOPWYHEBBIN LBET OKCUO0B BO3MOXHOCTb BbICOKOTEMMNEPATYPHOro 06xura (4o 1300°C), nosso-

Xenesa niam KOPUYHeBO-LLOKONAAHbIA LIBET OKCUAA MapraHua. natwas Npou3BoANTb Pa3NnyHble POPMbI, BUAbI U (hAKTYpHbIE

KnuHKep — 3T0 3KOA0TN4ECKI 6Ee3yNpeyHblil MaTepuan. MOBEPXHOCTN KMPNUYa, C LUMPOKOW LiBETOBOI raMMoiA.

borarcTBo hopmatos. TpotyapHbiit knuukep JICP umeer 2 dhopmata:  [ocTynHoCTb. TpOTyapHbIA KAWHKEP Mpou3BOANTCA B JIeHWH- ) 3 3
| | ﬂepBbIVI 3aB0[ B Poccun, N3roTaBnuBatoLLN KNUHKEPHbIN KNPNKXY OT-

cTaHfapTHbli (200x100x50) n JloHr (250x80x50). «JToHr» — 3T0 YHMKanb-  rpaackor oénactn. «JICP» — 310 PocCCMACKMIA KNUHKEP. KDbIN MHKeHep CeHHMLKMiA & 1883 rody, B 1884 roay Hayan pa6oTaTh noa
Hblii YOJIMHEHHbIA TPOTyapHblii KnuHkep. OH o6nagaeT Bcemu npenmy-  KpynHeilumii npou3BofuTeNb KepamUYecKuX CTPOUTENbHbIX YepHNUroBOM eLLie 0AMH 3aB0j. B TO BpeMs GONbLUYI0 YacTb KAMHKepa, Npo-

LLleCTBaMU KNMHKepa 06bI4HOr0 pasmepa — MOp0o30cTolikocTbio F200 n matepuanos B CeBepo-3anagHom perumoHe «JICP. CTeHoBbie W3BOAMMOr0 3TUMM 3aBOAAMM, Pa361Bany B LUe6GeHb, KOTOPbIM 3acbinany
noporu. TpeTuid n 4eTBePTbIA 3aBOAbI OTKpbIBatoTCA B 1909 1 1913 roaax
B benonosbe n bygax. OHM NpoU3BOANNAYN KIMHKEP MOCTOBOW. B nepBbie

HOr0 KMpNMya, Tak 1 UCKYCCTBEHHbIX MaTepuanos Ans MOLEHUs AOpOr. BbICOKOr0 Ka4ecTBa. «HWUKONbCKUIA KNPMUYHBINA 3aBOA», OAUH U3 rofibl COBETCKOI BNACTY GblU MOCTPOEHbI HECKONBKO 3aBO/I0B, KOTOPbIE

3aB0JI0B 06bEANHEHNs — 3TO NepBOe B Poccun COBpPeMEHHOe B Hayane 60-x Gblnv NEPENPOUIMPOBAHbI UK 3aKPBITbI.

BOZONOrNOLEeHEM MeHee 2,5%, 4To NPeBOCXOANT NOKa3aTenn Kak 06bl4-  MaTepuansi» BO3POAUI NPOU3BOACTBO KIMHKEPHO NPoLyKLMK

cneynann3npoBaHHoe Npon3BoACTBO KNNHKEPa MOLWHOCTbHO

3 stenaru |



m [loABneHuto cneunduyecknx o6nacten NPUMEHEHUA AN1F KIMHKEPHOro Kupnu4a cnoco6CcTeoBa
N0 yCTaHOB/EHNe 60N1ee CypoBOro Knumara ¢ HacTynneHnem Manoro negHnkosoro nepmoga B XIV B.
Mopo3Hbie 3uMbl, 3aTpoHyBLUNE Jaxe CeBepHyH VTannio, 06ycnoBunm ctabuibHblii CNPOC Ha MOPO
30CTOMKNE MaTepuanbl AN MOLLEHUS MOCTOBbIX. TaKXXe KNUHKEPHbIA KNWpNUY cTan BOCTPe6oBaH Ans
MOPO30CTONKON 06/IMLOBOYHON KNAAKM CTEH, ANA KNAAKK U OTAENKN LLOKONEN. KNNHKEPHbIA Kupnuy
MPUMEHANCA ANA CTPOUTENbCTBA NPUYaNibHbIX CTEHOK B MOPTaX, MOCTOB, [bIMOBbIX TPY6 MPOMbILLIIEH

HbIX MPEANPUATUIA.

1 HecKonbKo aprymeHToB B Ludipax. CerofHs nosbllEHHOE BHUMaHWUE YeNAeTCA BONpocam 6na-
TOYCTPOIACTBA TePPUTOPUIA PA3NIMYHOMO Ha3HaYeHNs. Bce Yallle B poekTax NaHAwadTHOro au3aiHa
CMONb3YETCAA MOLLEHNE C NPUMEHEHUEM UCKYCCTBEHHOIO Wi HAaTYpPanbHOro KamHst. Mpu aTom,

B CBSI3W C BbICOKOW CTOUMOCTbIO U HU3KOW M3HOCOCTOMKOCTbLI HATypanbHbIX KAMHEN, 0CO6YH0 nony -
NAPHOCTb NOAYYNI0 MOLLEHIE C UCTONb30BAHUEM MUCKYCCTBEHHOMO KaMHsi — TPOTYapHOro KiMHKepa.
Haw TpoTyapHblit KnuHkep umeeT mapky 8 MIMa, BogonornoLleHne MmeHbLue 2,5%, HU3KYH Nopu-

CTOCTb 1 BbICOKYIO MOP030CTONKOCTL F200.

KnuHKep — 3T0 HU3KOE BOOMOTMOLLEHNE.

MOrNoLWeHne He NO3BONAECT KUPNUYY HACKILATLCA BOLOIA, @ 3HAYMT,
npu Mopo3ax BoAa He 6yAeT KpucTannamu nbja peatb Kanunaspsl,

Oy4eHb HM3KOE BOJO -

m  ITak, MOpo30CTOIKOCTb
KNNHKepa 3aBeJoMO BbiLLE,
4eM y 06bIYHOTO Knupnuya, a
BbICO/bI HA €r0 MOBEPXHOCTU
He 06pasytoTcs.

paspyLias KnuHkep. CO6CTBEHHO roBOPS, B KNMHKEPHOM Kupnuye

NPaKTUYECKN HET Kanunnapos. OH CTOMb XOPOLIO CAPECCOBaH, YTO

Bflara npu CyLIKe W 06XKnre NOKMAAET ero UCKNIOYUTENbHO B Nap006pa3HOM Buae. 3T0 XXe CBOMCTBO
UCKITOYAET BbICOJbI HA KITMHKEPHON Knagke. ( BbICcONbl — 3T0 BbIHOC Kanunnapam BO40PaCTBOPUMbIX
Cofei N3 KaMHA 1 KNajo4HOro pacTsopa Ha NOBEPXHOCTM NPU BbICbIXaHWUN NPOMOKLLER KNaAKK .)

KnuHkep — 3T0 BbICOKAs MPOYHOCTb.

Cnoco6eH BblaepXarb pacnpeaenuTenbHYIo Ha-
rpysky 6onee 450 kr/cm®, a COCPEAOTO4EHHYIO —
Gonee 600 Kr/cm’. 3T0 kaK BECOM JIErKOBOrO
aBTOMOGUNS HArpy3uTb KabnyK-LUNUAbKY. Y Takon
NPOYHOCTN NPU CXKATUK ECTb BAXKHOE CNESCTBUE.
Hu3kas uctupaemocTs. Y Kepammku NpO4HOCTb Ha
13rné (Ha cpes, Ha CKOM) KOpPPenupyeT ¢ NPOYHO-
CTbl0 Ha Cxatue. MPOoYHBbI KNUHKEPHbIA KUpnuy

m  lges co3gaHma 0co60 NPOYHOro KNp -
nuy4a, cnoco6HOro 3aMeHUTb FPaHuT, NOAB -
nAnacb BO MHOMMX CTpaHax B pa3Hoe Bpems.
[lepBbIM 60M€e UNKU MEHEE YCMELIHbIM OMbl -
TOM CTana MacTepckas B JaTCKOM MECTEeYKe
BokxopHo, ocHoBaHHas B 1743 roay. OnHako
maclTabHoe NpUMeHeH1e HOBOro MaTepu -
asia Hayanocb No3xe 1 B FonnaHanm, Koraa
8 1809 rofly aopora u3 KnuHkepa anuHoin
12,5 km coefuHuna Amctepaam ¢ Fapnemom.

Knunkep — gaum
TpoTyapHbiii anEEEEE

ype3BblyaiHO TBEPA. OH He LapanaeTcs CTanblo LWMNOB 3UMHEN Pe3UHbI NerkoBbix asToMobunei. LLUnnbi
«CbefalT» acthanbT Ha HArPYXKEHHbIX MArMCTpansx 3a Ce30H Ha 2-3 CM. OHU 3a Napy 3UM BbIKpaLUMBAIOT
6eTOHHYH 6pycyaTKy Ha npoe3fax. O4eHb 6bICTPO OHK PACTPABNAKITCA C MATKUM HATypanbHbIM FPaHUTOM.
N noYT HMKOra He OTPXAIOTCA OHM HA BHELLIHEM BUAE TPOTYapHOro KIMHKepa.

[lna matepnana moLLeHust 06LLLeCTBEHHO-E/I0BON 3aCTPONKMN 3TN 3HAYEHUS Bbille TPeByeMbIX, a AN MOLLE-
HWUS YaCTHbIX JOMOBNALEHNA — HAMHOTO BblLe TPebyemblX. BbicOKas MexaHW4eckas NpOYHOCTb (Ha cxartue,
n3ru6, ncTupanue), manas rurpoCKONUYHOCTb, YCTOMYMBOCTD LiBETA, BbICOKAA MOPO30CTONKOCTL U, KaK Crief -
CTBWE, [10NITOBEYHOCTb — BCE 3TW MOKa3aTeIM HAMHOMO NPEBLILIANOT AEACTBYIOLLNE CErOHA eBPONeicKne 1
pOCCUIACKME CTaHLAPTbI.

MoaTomy mMbl npeAnaraem
0CTaHOBUTb CBOI BbIGOP™
Ha HafIeXXHOM KNUHKepe -
NYYLIEM MaTepuane :

AnA 6naroycTpoHcTBa
NeLexoAHbIX 30H

W MOLLEHUS NPOE3KUX AOPO)
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SQANHBYPI

TEMHO-KPACHbIIA
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XA PA KTE P I/I CTI/I KI/I : OTK-Jr'lv(IJ:(;::Iﬂe gisrﬁlepzizzﬁzz:zﬁ BKT;;JI;?AT; ge?3nwmb|x (hopmaToB, a TakxKe NpefesibHbIe 40NyCTUMbIe
NPENMYLLUECTBA KITMHKEPA Tatwa 2

Pa3Mepr TPOTYapHOro KnuHKepa, Mm

®opmar [nuHa LnpuHa TonwwmHa
CpaBHeHme TPOTYapHOro KNMHKEpa C aHanoramm Hownan (PRSI0 Hownwan  CROASTONSS Howwan  CPeASToNe®
O TR T O T e s w o m
- « »
by ’ potyap 051H® 250 +5 80 +3 50 £

CpaBHUTENbHbIE XaPAKTEPUCTUKIN BETOHHOI KNNHKEpa, NPUPOAHbLIX KAMHE 0CafoHbIX, MeTaMopgm-

HECKIX U MarMaT/4ECK VX MOPOA U KNWHKEA TPOTYAPHOO NPEACTaBNIeHb! B TA6NMLE 1. TpOTyapHbIii KNHKEP MOXET MPUMEHATLCS KaK Ans «MArkoi» (YKNnajka Ha necyaHyto 0CHOBY C y3-

Ta6nuua 1 KUMW LWBaMK, 3anoJIHAeMbIMWN I'IECKOM), TaK U AN «KECTKOW» YKIaaKu (yKna,u,Ka Ha 6ETOHHYI0 OCHOBY C
3anoIHEHNEM LIBOB BETOHHBIM PACTBOPOM).

MpupoAHble KaMHi DU3NKO-MEXaHU4eCKNe XapaKTepUCTUKI TPOTYapHOro KnuHkepa «J1CP» npeacTasneHbl B Tabnuue 3.

HanmeHoBaHue beToHHas OcaziodHble MarmaTudeckme Knurkep
napamerpa GpycHarka METaMopahUecKme (rpaHuT, ra66po- QECIVERHED Ta6nuua 3
(3BECTHAK, Mpamop) Anabas)
Pa3mep, Mm 200x100x50 / 250x80x50 (noHr)
Mopo3ocTonkocTb He meHee F200 F50-100 He meHee F100 He meHee F200 . 99_94
BogonornowieHne He 6onee 5% He 6onee 8% He 6onee 5% He 6onee 2,5% Knacc cpeaHeii nnoTHoCTH 20
0,
Mpeaen npoqggcm He meHee 5 MIMa He meHee 3 MIa He meHee 6 MIMa He meHee 8 MTMa HUTTO TG R0 & 9
T[EC) CEATT) Mop030CTONKOCTb He meHee F200
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? Mpenen NpoYHOCTY NpU N3rnee Bornee 8 MMMa
VicTnpaemocTb He 6onee 0,5 r/cm?
bonee BbICOKME MeXaHUYeCKMe N (PU3NKO-TEXHNYECKNE XapaKTepMCTUKI KITMHKepa TPOTYapHoro, a KNCOTOCTONKOCT He meHee 95%

TaKXXe BbICOKass YCTOWYNBOCTb KNIMHKEPHOW KEPAMNKN K BO3[EACTBUIO arpeCCUBHbIX CPefl B FOPOACKNX
YCNOBUSAX N0 CPABHEHUIO ¢ 6ETOHHON 6PYCYATKO 06€CNe4nBaKOT ero 0CHOBHOE NPenMyLLecTBO — 6oree . 1
BbICOKYH [LO/ITOBEYHOCTb.

B cpaBHeHUM ¢ 3apyBeXKHbIMW aHanoramu, TpOTyapHblii KnuHkep «J1CP» npofaeTcsa Ha pbiHKe CTPO-
UTENIbHbIX MaTepNanos 3Ha4nTeNbHO Aewessne. Mol fenaem cTaBky Ha 60MblUne 06beMbl peanusaumn u
LEMOHCTPUPYEM BO3MOXHOCTI MMNOPTO3aMeLLEHUS.

TexHuyeckue XapaKTePUCTUKKN TPOTYapHOro KiMHKepa

KnuHkep npomssogcTsa 000 «JICP. CTeHoBbIe» U3r0TaBNMBAETCS B COOTBETCTBUN C TPEOOBAHUAMU
FOCT 32311-2012 «Kupnuy kepamu4eckuin KNMHKEPHbINA N1 MOLLEHUA. TEXHUYECKIE YCIIOBUS».

W3penus n3rotaBnueaioTCs NPSMOYronbHON DOPMbI, MOTYT UMETb (DACKY Ha KDOMKAX BOKPYI OLHOI
unu 60nee NOBEPXHOCTEN, 06PA3YIOLLMX PabO4yH0 PaHb, a TaKXe (hUKCUpYtoLMe BbICTYNbl. dukcu-
pyIoLLe BbICTYMbl — ABA HE60NbLUKX BbICTYNAOLLMX NPOMUNA HA ThIYKOBOWN W I0XXKKOBOIA JILIEBON CTO-
POHE KMpnuya.

17 stenaru |



Bonpoc 0 npuMeHeHUN KNMHKePa KepamMnieckoro TpOTyapHOro Npit MOLLEHIUM JOPOT Pa3NMYHbIX Ka -
TEropwii B 0Te4eCTBEHHON HOPMATUBHOW NUTEepaType He 0CBeLLeH. [10 HefJaBHEro BPEMEHN OTEYECTBEH -
HbIX MPON3BOAMUTENENA AOPOXKHOIO KIIMHKEPA He 6bIN0, NO3ITOMY €ro NPMMEHeHMe He HOPMIUPOBAOCh.
B npakTuke e 3apy6exKHOro 4OPOXXHOr0 CTPOUTENbCTBA HA060POT — AOPOXKHbIN KNTMHKEP ABAAETCA A0 -
CTaTOYHO TPAAMULNOHHBIM MaTepuanom. Hapagy ¢ pasnnyHbIMi XapakTepucTukamMm JaHHoi NpoayKLum
B 3apy6e>XHOi HOPMATMBHOIA NIMTEPATypPe BOMPOC 0 BO3MOXKHOCTU NPUMEHEHUS KNNHKEPa ANg MOLLEHNS
YBSI3bIBAETCA C KATEropmen 4oporu, KoTopas onpefeNseTcs no nokasaTento NonepeyHon paspyluatoLLen
Harpy3ku. 3Ta Harpy3ka XxapakTepnayeT NPOYHOCTb KNIHKEepa Npyu ero UCMbITAaHMAX HAa TPEXTOUEYHbIN
13run6. Tpebyemble 3Ha4eHNS NONEPEYHON pa3pyLLaoLLen Harpy3Kn B 3aBMCMMOCTM OT KaTeropun KNuH -
Kepa no AaHHbIM, npuBedeHHbIM B cTaHaapTe EN 1344 «[1poekTupoBaHue n U3roTOBEHNE MOLLEHbIX
MOKPbITWUIA» NpUBEAEHbI B Tabnmue 4.

Tabnuua 4. Tpebyemble 3Ha4eHUS NONEPEYHOI Pa3pyLUALOLLEi Harpy3Kkn B 3aBUCUMOCTH OT KaTeropum no EN 1344
«[IpOEKTUPOBAHNE U U3TOTOBJIEHNE MOLLEHbIX NOKPLITHIA»

Karteropus CpepnHee 3HavyeHne =H/mm EanHnyHoe 3HaYeHme > H/mm
T0 Tpe6oBaHuUs OTCYTCTBYIOT
T 30 15
T2 30 24
T3 80 50
T4 80 64

Tam xe (8 EN 1344) npuBogatcs pekoMeHAaLmn No NPUMEHEHNIO KepamMn4ecKoil KIMHKepa:

«Knacc nonepeyHol paspyluaroLieid Harpy3ku T1 u T2 rapaHTMpyeT NOMepeyHy0 paspyLuatoLLyo Ha-
rpy3ky 30 H/MM. 3Tu KaTeropui MoXHO BblOMUPAThb A1 NOKPLITUSA ¢ HEOONbLIMMI HAarpy3Kamu, TaKUMU Kak
Mepuoanyeckoe ABMKEHNE JIErKOBbIX aBTOMOOUIIEN.

Knaccel T3 u T4 rapaHTupyioT CpeaHIOI NOMepeyHyro paspyLaroyio Harpysky 80 H/mm. 3To 6onee
BbICOKOE 3Ha4eHMe Pa3peLLaeT TakxKe Npoess rpy30BbIx aBTOMOGUEN».

Knunkep

TpotyapHbiii am il

B npakTnke 0Te4eCTBEHHOrO NPOM3BOACTBA KEPAMUYECKOr0 KMpNMya TaKxXe NPOBOAATCS MCMbITAHNS Ha
TPEXTOYEYHbIi U3rn6, HO B OTINYNE OT HOBbIX 3aPYBEXKHbIX HOPMATUBHbIX JOKYMEHTOB HOPMUPYETCA He No-
nepeyHas paspyLuatoLLas Harpyska, a ipo4HOCTb Npu u3rnée. Mpw aTom cama hopmyna pacyera npo4HoCTH,
kotopas npueoautcs B FOCT 8462 «Matepuansl cteHoBble. MeToabl onpeaeneHns NpeaenoB NPOYHOCTM
npu cXatum u n3rnbe», MoXeT ObITb NErko Npeobpa3oBaHa Ans OnpejeneHns nonepevHon paspyLuatoLLen
Harpysku no esponeiickomy ctaHgapty EN 1344:

_ 3P
T 2:b-h?
THe: O — HanpspKeHne pacTskeHus npu uarnée (8MMa nan 8H/mm?)
P - paspywaroLas Harpyska
| - anuHa knuukepa (200 Mm)
b — wmpuHa knuHkepa (100 mm)
h — TonwmHa knuukepa (50 mm)
torma, po P_270"h? _2-8-502 — 667 1
b 3l 3-200 MM
Takum 06pasom, knuHkep «JICP» no Knaccy Npo4HOCTY 3aHUMAET NPOMEXYTOYHOE NMOMOXKEHNE MeXay
knaccamu T2 u T3, a cnefosaresibHO, N0 CBOMM MPOYHOCTHLIM XapakTepucTukam B COOTBETCTBUN C PEKO-
meHgaunamu ctanaapta EN 1344 MoxeT NnpuMeHATLCS 11 MOLLEHNS:
* NMELUEXOAHBIX KOMMYHUKALMIA (TPOTyapbl, anneu, LOPOXKHW, TPOMUHKMN);
* 00LLECTBEHHbIX MPOCTPAHCTB (CBOOOAHbIE OT TPAHCMOPTA TEPPUTOPUM 06LLLEr0 NONB3O-
BaHWs, B TOM YNCIIe NELUEXOAHbIE 30HbI, NOLWAAN, YuLbl, CKBEPbI, OyNbBapbl, a Takxe
HA3eMHbIE U MOL3EMHbIE YaCTV 3LAHWIA N COOPYXEHNI);
* apKOBOK, TPOTYapoB, BENOCUNEAHbIX JOPOXEK;
* TPAHCMOPTHbIX NPOE3S0B C KPATKOBPEMEHHON HArpy3Kom 0T 60NbLLErPY3HON TEXHUKMU.

, (Mo TOCT 8462)
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NMPOEKTNPOBAHWE JOPOXXHbIX
[MOKPbITUN N3 TPOTYAPHOI'O
KITMHKEPA

lMpoekTHas noaroToBkKa

lMpoeKTHas NOArOTOBKA KanuTaNbHOrO CTpouTenbctBa B CaHkT-leTepbypre perynupyetcs Nonoxe-
HUAMM TpagocTpouTenibHOro Kofekca P® [1] (¢ yyetom cTatbn 7 defepanbHoro 3akoHa «0 BBeJeHUM B
Jelicteue MpagocTpouTeNnbHOMo Kofekca Poccuiickoit Gefiepavui»), 3aKoHamn U apyrumMu HoOpMaTuBHbIMU
npaBoBbIMM akTamu Poccuiickoii Depepaumnn CaHkT-MeTepbypra.

lpoekTHas 1 paboyas AOKYMEHTALUMS U pPe3ynbTaTbl MHXEHEPHbIX N3bICKAHWIA OMKHbI COOTBETCTBOBATL
TPe6OBaHNAM TEXHUYECKNX PErNIaMEeHTOB, a A0 WX BCTYMMEHWUS B CUNY — AEACTBYHOLLMM HOPMATUBHbIM [0-
KYMEHTOM, NPUMeHseMbIM B 06NaCTK CTPOUTENLCTBA, B 4ACTU, HE NPOTUBOPeYaLLeil DefepanbHOMY 3aKOHY
«0 TexHWU4ecKoM perynupoBaHun» [8] u MpagocTpoutenbHoro kogekca PO [1] .

MpoeKTMPOBaHNE JOPOXKHBIX MOKPbLITUIA TEPPUTOPUIA XKUTON 1 OBLLECTBEHHOW 3aCTPONKM OSIKHO OCY-
LLeCTBAATLCS B COOTBETCTBUM € Tpe6oBaHuAMYU PeaepanbHOro 3akoHa ot 30.12.2009 Ne 384-D3 «TexHuye-
CKWil pernameHT 0 6e30MaCHOCTY 3LaHWUIA U COOPYXKeHWIA» [13], oTpacneBbIX U PeroHabHbIX HOPMATUBHbIX
JOKYMEHTOB N0 A0pOXHOMY cTpouTenscTey OOH 218.046-01 [6], PM[ 32-1802012 CI6 ¢ y4eTom peko-
MeHAaLWiA 1 NPaKTUHECKUX PYKOBOACTB NPOM3BOANTENEN UCKYCCTBEHHbIX KAMHEN MOLLIEHNS.

OpraHn3aunoHHO-TEXHUYECKMA NOPSAO0K OCYLLECTBIIEHNA IPAfOCTPOUTENBHON AeATENIbHOCTU Ha Teppu-
Topum CaHkT-MeTepbypra B 4acTu apXUTEKTYPHO-CTPOMTENILHOTO NPOEKTUPOBAHUS 06LEKTOB KAanNuTabHOr0
cTpouTenscTea pernamenTupyetcs PMJ 11-08-2009 CaHkT-lNeTep6ypr.

YCTpONCTBO AOPOXHDLIX 0fEXNA

Ha aTane npoekT1poBaHus He06X0AUMO HA3HAYMTb UM PACCHMTATb KOHCTPYKLIMIO AOPOXHOI OAeX b, NPet
YCMOTPETb NPOA0NbHbIE U NONEPEYHbIE YKOHbI NOKPLITUS, BbIGPATL 1 PACNONOXMUTL BOAOCOOPHBIE YCTPONCTBA,
a TaKXXe PUCYHOK YKMA[KW TPOTYapHOro KnuHkepa. Heo6xoaumo 3apaHee COOTHECTM (DOpMbl U pa3mepbl TPG-
TYapHOTO KANHKepA C KOHKPETHbIM MECTOM MOLLIEHUSI, Y4UTbIBAs NPU 3TOM Hanmyne BCTPaMBaeMoro nnbo yxe
MMEIOLLErocs JONOHUTENbHOr0 060pYL0BaHMA (CBETOBLIE NPUOOPLI, CUCTEMY CHErOTasiHUA 1 Np.).

[lopoxkHas ofexpaa ¢ NOKPbITUEM M3 TPOTYAPHOTO KMMHKEPa — 9TO MHOMOCNOMHAsA KOHCTPYKLMS, BOC-
NPUHUMAIOLLIAN BHELLIHIOK HArpy3Ky W nepefarollas ee Ha NoACTUAALLMIA rPYHT. Kak npaBunio, OHa COCTOUT
13 MOKPbITUSA, HECYLLero 1 (Npu Heo6X0AUMOCTHN) LONOHUTENbHOMO CNOS OCHOBAHUSA, @ TAKXe rPyHTa 3eM-
NAHOTO MoNoTHa (puc. 1).

[MoKpbITHE — HENOCPEACTBEHHO BOCMPUHUMAET BO3AGHCTBME OT aBTOMOOUNBHOIO, NELLEXOAHOM0 ABUKE-
HWA, @ TaKXXe 0T aTMOCepHbIX PakTOpPOB.

[TOKpbITME BKMOYAET:

* COBCTBEHHO MOKPbITME U3 TPOTYapHOro KNMHKEPa BbICOTO ceveHns 50-140 mm;

* 3aM0JIHEHNE LLIBOB MEXAY UCKYCCTBEHHLIMU KAMHAMU 3-5 MM;

* BbIPABHMBAOLLMIA (MOHTAXHBIN) CNOI TONWMHON 3—5 CM B YNIOTHEHHOM COCTOSIHUN;

* IPOC/ONKY NOA MOHTQXHbIM CIIOEM.

BbipaBHMBAIOLLMIA CNOI NPeAHa3Ha4YeH Ans YyCTPaHeHUs HEPOBHOCTE OCHOBAHMSA.
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PucyHok Nei.
KOHCTpYKUMA AOPOXHOI
ofieXnabl C NOKPbITHEM
U3 TPOTYapHOro
KnuHKepa

TpoTyapHbIii KNMHKep
C 3aN0JTHEHNEM LUBOB
—— MoHTaXHbIV cnoit

—~— [pocnoiika nof MOHTXHbIM ClI0EM

—— Hecywwii cnoit 0CHoBaHNA

[lononHuTeNbHbIA
C/10i 0CHOBaHMA

YKpEenmneHHblin (yNy4LIeHHbIA) CNon
rPyHTa 3eMeNIbHOro NoN0THA

——— [PYHT 3eMenbHOro NonoTHa

Hecyuiee ocHoBaHWE — 4aCcTb JOPOXHOI 0[€XAbl, 06eCNeYMBatoLLAsA COBMECTHO C MOKPbLITUEM Nnepepac-
npeaeneHne U CHMKEHNE AaBNEHNS HA HYKEeNexXallme 4oNONHNTENbHbIE CAIOM WK TPYHT 3eMASHOMO NoNoT-
Ha. OCHOBaHME MOXXET ObITb BbINOAHEHO U3 Pa3NMYHbIX MAaTepUanoB: LWebHs, yKNaabiBaemoro ¢ packiuH-
KOW; NECKO-LIEMEHTHOM CMECH; LLLeOHS, YKPENIEHHOr0 LEMEHTOM UMW PACKNNHLIOBAHHOTO NECKO-LIEMEHTHOIA
CMECbI0 UNK Apyrux matepuanos, Mogyrb YNpyrocti KoTopbix npesbiwaeT 180 MIMa.

[lonofHUTENbHLIA CNOIi OCHOBAHKUA, B 3aBUCMMOCTM OTPeLlaeMblX 3aJa4, MOXET BbIMOJHATL MOPO30-
3ALUMTHYI0, APEHNUPYIOLLYIO NN TENA0U30NMPYIOWYH PYHKUMK. OH BbINOTHAGTCA M3 APEHMPYHOLWNX He
MOLBEPXEHHbIX MOPO3HOMY NMY4YEHWUI0 MaTeprnanos (Necok ¢ MOAYNeM KpynHocTh 2 n 6oiee n Koaddu -
LMEHTOM (huNbTpaLMN He MeHee 2 M/CYT, Wak 1 np.). Cnou 0CHOBAaHMS JOSXHbI ObITb HE MEHEE BESIMYUH,
NpWBEAEHHbIX B Tabnuue 5.

Ta6bnuua 5

MuH1ManbHas ToNWwMHa cnos, CM, Npu yKnaake

HaumeHoBaHve matepuana cnos
CneunanbHbIM YKNag4ukom MHoronpounbHbIMU MaLIMHAMK

KameHHble matepmansi 1 Necku,

06paboTaHHbIe HEOPraHUYeCKUMM BSXKYLLIMMU 8-10 8-12
[pyHT, 06pab0oTaHHbI BXKYLLUM 8-12 8-12
[ny6uHa NponuTKK Lie6Hs - 4
LLle6eHb 1 rpaBuil He 06pabOTaHHbIE BAXKYLLUM 15 15
* Ha NecYaHoe 0CHOBaHWe 8-10 8-10

* Ha YKPENIeHHOe KaMeHHOe OCHOBaHue
Mecok 20 20

Mpumeyanus K Tabnuue:
1. bonbLUMe 3HAYEHNS TOMLLUMHbI AaHbl ANS TPOTYapoOB MarucTpanbHbIX JOPOT W YAuL.
2. TonwmHa cnos A0mMKHA NpeBbILaTh pa3Mep Hambonee KpynHbIX HacTUL, KAMEHHbIX MaTepuanoB He MeHee Y4em B 1,5 pasa,
KPOME LLE6HS C NPONUTKOIA.

[PYHT 3eMeNbHOro NoJIOTHA — CYLLECTBYIOLLEE FPYHTOBOE OCHOBAHUE B Npejenax Tak Ha3blBaemMoro «pa-
604ero cos», T0 eCTb Ha rNy6uHy 1,5 M OT NOBEPXHOCTU NOKPbLITUA. [PYHT 3EMENBHOMO NMONOTHA MOXET CO-
Jepxartb 06paboTaHHbIA MK YNNOTHEHHDbIA MOBEPXHOCTHLINA CNOW C LieSIbl0 MOBbILLEHNA ero NPOYHOCTHBbIX,
JeopMaLIMOHHBIX XapakTepUCTUK U MOPO30YCTONYMBOCTM.



OcobeHHOCTH NPOEKTUPOBAHUA AOPOXKHOIO NOKPbITUA

LliBbI AOPOXHOrO MOLYEHUS

0co6eHHOCTb OPOXHOrO NOKPLITUSA U3 TPOTYAPHOTO KNUHKEpPa — 60MbLLIOE KONMYECTBO LIBOB. Heo6xo-
AUMOo co6miofiaTb MUHUMANbHYIO TOMLMHY LUBOB 3-5 MM, KOTOPbIe 06€CMeYnBatoT NPOEKTHOE NOMOXeEHNE
TPOTYapHOro KNMHKepa U NpeoTBpALLAlOT CKOMbI FPaHen Npu nocneaytowem Tpam6oBaHumn. TpamboBaHue
CNnos TPOTYapHOro KIMHKepa Heo6Xxo4umMo NPOU3BOAUTL TOMbKO MOCE 3aMN0NHEHWS W YNNOTHEHUS LIBOB!
[Ons nyywero ynnoTHeHWs NPOCbLINKY OCYLLECTBAAOT B HECKONbKO Pa3 C NPONMUBKOI BOLOIA. 3anonHeHue
Heo6X0aNMO NPOM3BOAUTL MECKOM MENKOW (Ppakumn uin KNagovHbIMU pactBopami, B 3aBUCMMOCTU OT
BEJIMYUHBI LUBA. [INA BbIAEPXKUBAHNA FEOMETPUM 3a30pa UCNONb3YIOT METaNNNYECKNe, MO0 NNACTUKOBbIE
HanNPaBNAOLLME, HATAHYTHIN LUHYP.

Ha nnowyagkax ¢ newwexoaHbIM ABUKEHUEM Manoi MHTEHCUBHOCTU WU KaK 3I1EMEHT YKpenneHus fo-
MyCKAeTCs YCTPOWCTBO MOKPLITWIA U3 TPOTYAPHOTO KNMHKEPA C «3€M1eHbIMM> LBAMU. 3TU LUBbI YBENMYEHHOI
LUMPUHBI MPEeLHAa3HAYeHbl OIS 3aN0NHEHUS CMECbIo, COAepPXalleil pacTUTeNbHbIA FPYHT. Mpu ncnonb3o-
BaHUU MOKPbITUS C «3eNIeHbIMU» LLIBAMU WX PACYeTHas LIMPUHA HA3HAYaeTCA NPOeKToM. PekomeHayemas
pacyeTHas WupKuHa Weos — A0 35 MM. LLIBbI yBENMYEHHO LWNPUHBI (B0 35 MM), 3an0MHAOTCA NI0J0POAHOM
CMECbI0, KY1a BbICRXKMBAIOT [IeKOPATUBHbIE TPABbI, IErKO NEPEHOCALLME BbITanTbiBaHUE. Tak Xe, yBenyeH-
Hble LUBbI MeXAy 6pPYCHAaTKON MOrYT ObITb 3aN0NIHEHbI FanbKOW, OTCEBOM TPAHUTHOTO LE6Hs 1 Opyrumu
[IeKOPATMBHLIMU MaTepuanamiu.

Knunkep

PacyeT gOpOXHbIX OfEXA

[lopoxHas ofexna ¢ NoKpbITUEM U3 TPOTYapHOro
KNWUHKepa paccyuTbiBAETCA N0 KPUTEPUAM Npefenb-
HOTO COCTOAHUS AN HEXECTKUX AOPOXHBIX Of4eX[
[cm. MO[H «MpoeKTupoBaHMe HEXECTKMX LOPOXHBIX
ogexn., ®ryn «CotosgopHum», 2002; KoHcTpynpoBsa-
HWE 1 PACYET HEXECTKUX JOPOXKHbIX 0gexn. Mog pesd.
H.H.MBaHoBa. M.: TpaHcnopt, 1973].

B pesynbrate pacyeta Onpenensietci KOHCTPYK-
LUS JOPOXKHOI 0fieX bl U TONLLMHA CNIOEB OCHOBAHUA
(3Ha4eHUs [AHHON BENNYUHBI HE JOMKHbI BbITb MEHb-
Le yKa3aHHblx B Tabnuue 4). [ina TMnoBbIX YCroBun
CTPOMTENbCTBA CYLLECTBYHOT CreunanbHble CnpaBoy-
HUKWU unn katanorn. Hanpumep, B CankT-lMeTepbypre
pa3paboTaHo «PyKOBOACTBO MO KOHCTPYKLMAM, TEXHO-
norun ycTpoincTea U Tpe6oBaHUAM K JOPOXHbLIM MO-
KPbITUAM U3 NCKYCCTBEHHbIX KamHeil MoLueHus» Cr6.:
Mapus CI6, 1996, rae NnpMBOAATCS TUMOBbLIE KOHCTPYKLNM JOPOXHbIX 0AEXA C NOKPbITUEM U3 KAMHE MO-
LLIeHNs B 3aBUCMMOCTI OT FPYHTa, TUNA MECTHOCTW, YPOBHA rPYHTOBLIX BOA (YI'B), TONLMHBI UCKYCCTBEHHO-
ro KamHs 1 Ko3auLmeHTa Npo4HOCTH. MoCNeAHUI Ha3HaYaeTCs B 3aBMCUMOCTM OT KaTeropum ropofcknx
ynuy n gopor. Tak, Ang MarucTpanbHbIX vl 06LLeropoAcKoro 3Ha4eHus OH paseH 1, a ins ynuw MecTHOro
3Ha4eHns — 0,84.

YunTbiBast NOBLILIEHHYIO AeHOPMATUBHOCTb MOKPLITUS U3 TPOTYAPHOrO KIMHKEPA B HAYarbHbIA Nepuoj
JKcnyarauuu, Npu NpoeKTMpPOBaHUM HEO6X0AMMO NPedyCMOTPETb Mepbl, 06ecreymBaroLLne KO3 mULNEHT
ynnoTHeHus rpyHTa 0.98 B npeaenax 1.3 M 0T NOBEPXHOCTM NOKPbITUSA. ECAIN 3TO He NpeACTaBNAETCH BO3MOX-
HbIM (113-32 BbICOKOTO 3aNeraHus rpyHToBbIX BOJ, HANWYUA NOASEMHbLIX KOMMYHUKALWMA U NPOY.), TO pacyeT-
Hble XapaKTepPUCTUKM FPYHTOB NPUHUMAIOTCS KaK Ans 0C060r0 TUMa BNaXXHOCTW FPYHTOB 3EMANSHOIO NOSIOTHA.

KOHCTpYKLMS [OPOXHOIA 0fiexX /bl HA3HA4aeTCa Ha
OCHOBAHUMM Pac4eTa Ha NPOYHOCTb U MOPO30YCTONYM-
BOCTb. KOHCTPYKLMM HA rPYHTOBOM OCHOBaHWM TUna
NbINEBaTbIX NECKOB W MMUHUCTLIX TPYHTOB (KPOME Cy-
necK Nerkom KpynHow, a Takxxe cynecy nerkoii npu 1-m
TUNE MECTHOCTW MO YCNOBUAM YBNXHEHWS) JOMKHbI
ObITb TAKXXE PAcCYMTaHbl HA BPEMEHHOE pasMelleHune
BOJbl B NOPAX APEHUPYIOLLEro Cros (LOMOMHUTENbHO-
ro CN0A HECYLLEro 0CHOBAHMS).

B ka4ecTBe pacyeTHON Harpy3ku npu NpoeKTupoBa-
HWW TPOTYapOB C MOKPBLITUEM M3 TPOTYApHOTO KITUH-
Kepa creflyeT NpuHUMATh Harpy3ky 0T Y60PO4HOM
TeXHUKW. Ecnn Ha cTaguu NpoeKTMPOBaHUS HET BO3-
MOXHOCTW 060CHOBATb TUM NPUMEHAEMOI YBOPO4HON
TEXHUKK, AN TPOTyapoB LLUMPUHOI 6onee 2 M 3a pac-
YeTHbIN CnefyeT NpUHUMATh aBTOMOOUNb rpynmbl b.
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ApmupoBaHue CroeB AOPOXXHbIX OAEXNA,

[opoXXHOE NOKPLITUE U3 TPOTYAPHOT O KNUHKEPA ABNAETCA BbICOKO-Ae(hOPMATUBHbLIM 13-3a HEOOSb-
LUWX Pa3MepoB COCTABNAIOLLNX Ero aNeMeHToB. [103TOMy NpK NPOEKTUPOBAHUK, CeSyeT NpeaycmaTpu-
BaTb BO3MOXXHOCTb NPUMEHEHUS Pa3feNnTeNibHbIX NPOCNOEK U3 Fe0TEKCTUABHOMO MOMOTHA U Fe0CeTOK.
MocnenHue 06ecne4qnBalOT Nepexsart u 0TBOJ NOBEPXHOCTHbIX BOA, MPOHUKAKOWMX B KOHCTPYKLNIO [0-
POXHbIX 0EX[ Yepe3 LWBbl MeX Y KIIMHKEPHbLIM KMPMNYEM, a TAKXe ANS YyCTPAHEHNS BO3MOXHOI0 B3a-
MMHOr0 NepemeLlnBaHns MaTepuanos CNoes LOPOXXHON 0fexXAbl. AT NPOCNOIKM pacnonaraTes Kak
MEXJY MOHTa)XXHbIM CMOEM 1 HECYLLMM OCHOBAHWEM, TaK U MEXZAY COSAMU OCHOBAHUA U TPYHTOM.

[e0CETKM N3 MONMMEPHbIX MaTepuanoB BbINOMHAT (YHKLMIO apMUPOBAHUS, YKPENAs 0CHOBAHUS
popor. MpuMeHeHne reoCUHTETUYECKIX MATEPMAnoB (re0TeKCTUb, Fre0CETKM) CYLLECTBEHHO MOBbILIAET
HECYLLY0 CMIOCOBHOCTL JOPOXKHONM KOHCTPYKLMM M NPEAOTBPALLAET 66 HEPABHOMEPHYIO 0CAAKY 32 CHET
BAAB/IMBAHUSA LLEOHA B FPYHT, BbIMbIBAHWUSA NECKA B LLEGEHOYHbIA CNOM 1 apMupytoLero apdekra [CMm.
Kopsru J1. A. TInockne reoCUHTETUYECKUE MaTepMansl ANS YKPenneHus ocHoBaHuiA gopor.//Ctpoinpo-
thunb. 2005, No5 (43)].

O6ecneyeHne MOPO30yCTONYUBOCTH

[MpexxaeBpeMeHHOe pas3pyLlleHie OPOXHbIX MOKPLITUIA U3 TPOTYAPHOI0 K/IMHKEPA MOXET NPOUCX0-
OnTb N3-3a ned)opmaumﬂ MOPO3HOro ny4eHna rpyHToB 3eMesibHOro NoJiI0oTHa. Camo no cebe MOpO3HOe
My4YeHWe rpyHTOBOr0 0CHOBAHUSA ABNAEGTCA CIEACTBMEM HELOCTATO4HON MOPO30YCTONYNBOCTI AOPOXK-
HOV KOHCTPYKUMW. [ng o6ecneyeHns JOCTATOYHO! MOPO30YCTORYMBOCTI HEOOX0AMMO UCNONb30BaHNE
HEeNny4YMHUCTbIX MUHEePanbHbIX MaTepranoB B AOMNOJIHATESIbHbIX CNIOAX HECYLLero 0CHOBaHUA. B cnyvaax,
Korga yCTp0I7ICTBO OO0NOJIHUTENbHbIX MOPO303aLLMUTHbBIX C/T0EB HEBO3MOXXHO 13-3a yCJ'IOBI/II7I CTpOnUTENb-
CTBa (Hanpmmep, npw Herny6oKoM 3aseraHum noa3eMHble KOMMyHVIKaLl,I/lI/I), B Ka4eCTBE a/ibTePHATNBbLI
CbIMy4YnMM MOPO30CTOMKMM MaTepuanam MoryTt ObITb MCMOSIb30BAHbI TENOM30MALNOHHbIE Matepuanbl
C HU3KMMU NOKa3aTenssMun TENNONPOBOLHOCTM U BOAOMOMNOLLEHMA, HO C JOCTATOYHOM NMPOYHOCTLIO, Ha-
npuUMep, IKCTPY3UOHHbIA NEHONOIUCTNPON.

O6ecneyeHne BOAOOTBEAEHUA U TMAPOU3ONALUN

Mpu NPOEKTUPOBAHWN NONEPEYHbIX YKNOHOB CNESYeT y4UTbIBATb, 4TO BOAOOTBOAALIAA CNOCOOHOCTD
MOKPbITUIA M3 TPOTYAPHOr0 KNIMHKepa npuMepHo Ha 20% Huxe, Yem acanbTo6eTOHHbIX. B CBA3N C
9TUM, Pe3YNbTUPYIOLLNIA YKMOH K N0TKaM UK JpYriM BOLOOTBOAALLMM YCTPOIACTBAM JOSIKEH ObiTh He
meHee 2,5 % (puc. 2).

Mpu NpOeKTUPOBAHMN TPOTYAPOB, NPUMBIKAIOLLNX K 3[aHNSAM, HE06X0ANMO NPefyCcMaTpuBaTh CeLm-
anbHble Mepbl N0 BOA00TBOAY. [1ng 06ecneyeHns 0TBOAA BOAbI OT BOLOCTOYHbIX TPY6 HE06X0AUMO npej-
ycMaTpumBath CreluanbHbIii xeno6. [Jns ycTponcTea xenoba npuMeHATC cneunansHble BOAOCO0PHbIE
NOTKW — OTKPBITbIE UK 33KPLITbIE AW YCTPAUBAETCA MECTHOE NOHUXEHWE NMOMNEPeYHOro psaa KamHen
moLLeHus. CTbIKOBbIe WIBbI B XeNo6ax AOMKHbI 6bITb 3aN0MHEHbI BOAOHENPOHNLAEMbIMY PACTBOPAMMU.
9nemMeHTbl BOBOCOOPHON CUCTEMbI (NMOTKN OTKPbITbIE 3aKPbITbIE C YYTYHHLIMM, CTaNbHbIMU 1 NAACTMAC-
COBbIMU PELLETKaMU, AOXAENPUEMHUKY (Tpanbl)) MOTYT 6bITb BbINONHEHbI U3 6ETOHA, NNACTUKA UK NO-
nnuMep6eToHa B 3aBUCUMOCTY OT HA3HAYEHWNA TePPUTOPUY, TLe OHW BYAYT YCTaHOBNEHbI U LeACTBYIOLIMX
BHELLHNX Harpy3oK.
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PucyHok No2

TpoTyapHblit KNUHKEP CneumanbHbIi KaMeHb N0Tka TpoTyapHblit KNUHKEP

MoHTaXHbIi croi MoHTaXHbIi crow

bopatop

Bopatop

Ha TpoTyapax, npUMbIKAIOLWMX K 34aHUAM, UMEIOLLMX UCTOPUYECKYIO LIEHHOCTb, CreyeT npeayc-
MaTpuBaTh CreLnanbHblil pacLUMPeHHbIN WOB BAONb PYyHAAMEHTa, KOTOPOM AOMKEH 6bITb 3an0SHeH
BOJJOHENPOHMLAeMbIM pacTBopam. LLInprHa nonockl 9TOr0 WBa JONKHA ObITb YCTAHOBNEHA N0 MECTY:
OPUEHTUPOBOYHO Ha 20 CM LUMPe pacCTOAHUSA OT PyHAAMEHTa 40 06bIYHON NMHWN KannenageHns ¢ Ko-
3bIpbKa KPblILLK, HO He MeHee 50 cM. Mpy 3TOM KOHCTPYKLMS JOPOXHOM 0fieX bl AOMKHA BKN0YaTb Ape-
HUPYIOLLYIO AW BOAOOTBOAALLYIO NPOCNONKY NOA MOHTAXHbIM CloeM. 11 0iMHAKOBOr0 3pUTESIbHOr0
BOCNPUATUS BCEr0 TPOTYapa, BEPXHAN 4acTb LUBOB, B YKa3aHHOW NON0Ce, JO/KHA ObiTb 3aM0MHEHA TEM
)K€ MaTepuanom, 4T0 U B LUBbI HA OCTABLUENCS YaCTW NOKPbITUSA.

[Tpy NpoeKTUPOBaHUM TPOTYyapa B paioHax CyLeCTBYIOLWEA 3aCTPOIKM HA MarmcTpanbHbIX 4OpOrax
W yNMLAx, Ha KOTOPbIX OTCYTCTBYIOT Fa30Hbl B Npefenax KpacHblX UHWIA U HET CONYTCTBYIOLLEro fpe-
HaXa, Cnepyet ycTpausatb
JpeHaX MenKoro 3anoxeHns
B TpOTyape, ecnu 3TOMy He
MELLaT MOA3EMHbIE KOM-
MYHUKauuu. B  apeHaxHyto
TPaHLLE JO/MKHbI 6bITb Bbl-
BeJeHbl Kpas npocnoek u3
reoTeKCTUIIbHbIX LPeHUpYo-
LNUX Matepuanos noj MOH-
TaXHbIM cnoem. [pu otcyT-
CTBAW [LPEHAXHOI TpaHLen
Kpasi YKasaHHbIX Npocnoek
[OSDKHbI ObITb BbIBEJEHbI B
MecyaHyo noayLky nog 6op-
TOBbIM KaMHEM, KaK nokKasa-
HO Ha puc. 3.

Pucynok Ne3. BogooTBoj U3 MOHTaXHOIO CIOS.

5. OcHoBaHue

6. [lonoIHUTENbHbIA CRON
OCHOBaHNS

7. TeoTekcTub

1. TpoTyapHbIi KNHKep

2. bopToBOIl KameHb

3. Moaywwka nog 60pTOBLIM KaMHeM
4. MOHTaXHbIN Cnon



PucyHok Ned. Tuppou3sonsaumsa nog3eMHbIX YacTen 3[aHui, K KOTOPbIM NPUMbIKAET MOLLEHNE

1. TpoTyapHbIil KNMHKEP 0,05m

2. MoHT@XHbI CION M3 NecKoLeMeHTa 0,05m

3. LLle6eHb [paHVITHbIVI mapku 1200-400 chp. 40-70 mm 047 m

C MPONUTKOIA LIEMEHTONECKOM Ha riy6uHy 5 cm ’

4. TMecok | knacca FOCT 8736-93* 0,48 m

5. OKCTPYAMPOBAHHbIN MEHONONUCTAPON 0,04 m

6. Mecok | knacca MOCT 8736-93* 0,10 m |
7. YNNOTHEHHbIA FPYHT 0,10m

ButymHas macTuka

¥

butymHas mactuka

MMapom3onauns nog3eMHbIX YacTel 3AaHUIA BbINOSTHAETCSA, KAk NOKa3aHO Ha puc. 4. YNIIOTHEHHOMY
OHY KOT/I0BAHA NPWAAETCA YKIIOH OT CTEH 3A4aHNA K (DYHAAMEHTY, NPUKIEMBAEGTCA PYNOHHASA BEPTUKANb -
Has rMApou3oNALNsA, Kotopas 3aBoamTca Ha 1-1,5 M Ha AHO KOTNOBAHA, a NOBEPX YCTPAUBAETCS OCHOBA-
HWe noj MoLleHne. Takum 06pa3om, BOAa, APEHMPYIOLLASA Yepe3 NOACTMNAIOLLME CIOWN NecKa W LebHs
0TBOANTCA OT (OyHAAMEHTA.

Ha aTane NpOeKTUPOBAHMA [OPOXHbLIX MOKPLITWA U3 TPOTYapHOro KMHKEpPa MOXET ObiTb Npej -
YyCMOTpEHa cucTema cHerotasiHus. CyTb ee COCTONT B TOM, YTO MOJ NOBEPXHOCTbIO JOPOXHbIX OLEX[
YCTaHaBNMBAKTCA MCTOYHUKM TENNA, NpeAoTBpaLLatoLLne 06pa3oBaHne Haneamn B ONacHbIe NepMogbl no -
FOAHbIX YCN0BWIA. B Ka4eCTBE MCTOYHUKOB TeMAa MOrYT UCMOMb30BATLCA HarpeBaTeNibHble Kabenun 1160
Pa3nnyHble CUCTEMbI TENNOO0OMEHHNKOB Ha XXUAKNX TENNOHOCUTENSIX.
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CBsi3aHHble U HeCBSI3aHHbIe [OPOXXHbIE MOKPbITUSA

[lopOXXHbIE MOKPBITUS U3 TPOTYAPHOr0 KNMHKEPA MOTYT 6bITh CBA3AHHLIMU W HECBA3AHHbIMU. CBA -
3aHHbIE JOPOXHbIE MOKPbLITUSA BbINOMHATCA C NPUMEHEHWEM CMeLnanbHbIX PACTBOPOB HA OCHOBE
TPACCOBO-LEMEHTHbIX, MONUMEPHBIX BSXYLUUX WM BAXYLWINX U3 CUHTETUYECKUX CMOJ. PacTBopsl
NPUMEHAKTCA 418 YCTPONCTBA MOHTAXXHOT O (BbIPABHMBAIOLLEr0) CNOS M ANA 3aN0NHEHMS LWBOB. Bo3 -
MOXHO COBMECTHOE UMK OTAENbHOE NPUMEHEHNE PACTBOPOB B KOHCTPYKLMUM JOPOXHOIO NOKPbITMS,
Hanpumep, TONbKO A5 3aN0HEHMS LWBOB MW MOHTAXXHOTO (BbIpaBHUBAtOLLEr0) cnog. [peanoyTeHune
CleflyeT 0TAaTh UCNONb30BAHNIO PACTBOPOB B KOMMNNEKCE — /15 YCTPONCTBA MOHTXXHOTO (BbIPaBHU -
BAOLLLEro) CJI0 M 3aM0NHeHNs WBOB. [Py NPOEKTUPOBAHNUM U CTPOUTENIbCTBE HEOBXOAUMO COBMLATD
yKa3aHus npou3BoAnTeNeNn pacTBOPOB.

HecBsizaHHbIe JOPOXHbIE MOKPLITUS BbINOMHAKTCA C NPUMEHEHVEM TPAAULMOHHBIX ChbIMy4ux MaTe-
pyUanoB: rpaHUTHOrO OTCEBA, NECKa UMK NECKO-LEMEHTHON CMECK B CYXOM COCTOAHUU. B 0Tnnyme 0T He -
CBSAI3AHHOM KOHCTPYKLMM MOKPbITUS, CBA3AHHAs BefeT ce6s Kak XecTkas nnuta nogo6bHO KOHCTPYKLMK
¢ 6ETOHHbIM MOKPbLITUEM (TaKXXe 0603HA4aeMON B HOPMATUBHBIX JOKYMEHTAX Kak “XXeCTKOe JOPOXHOe
NOKPbITUE”). 3TO HEOOXOAMMO Y4MTHIBATL NPU NPOEKTUPOBAHUM 06PAMNEHNS, BCTPOEHHbBIX 3/1EMEHTOB
U NPU UCNONHEHUU OeDOPMALMOHHbIX LUBOB. [JOPOXHbIE MOKPbITUS CBA3AHHOW KOHCTPYKLMM AOMKHbI
6bITb BbIMOJIHEHbI C MCMONb30BAHMEM AeOPMALMOHHDIX LIBOB, 33Aa4€N KOTOPbIX ABMIAETCS YMEHbLUIEHNE
TEPMUYECKUX HANPSIKEHNIA, BOSHUKAOLLMX B MOKPLITUAX.

[N nOPOXHbLIX MOKPBLITUA CBA3AHHOW KOHCTPYKLUWUU BbIGOP ONPESeNieHHoi (DopMbl TPOTYapHOro
KNUHKEPa, a TaKXXe 0npefeNieHHas nepessa3ka UMeOT BTOPOCTENEHHOE 3HA4YEHNE C TOUKM 3PeHUs HeCyLLen
CNOCOBHOCTU. [IOPOXKHbIE NOKPLITUS U3 TPOTYAPHOTO KIIMHKEPA CBA3AHHON KOHCTPYKLMW JOMKHbI 6bITh
BbINONHEHbI MeXay 06pamyieHnem (60papamu) Uiu Apyrumm XecTKUMM OrpaHnymnTensmu.

O6pamneHne AOMKHO BbITh NPELyCMOTPEHO TAKXe B MECTax Nepexona K ApyruM KOHCTPYKLUAM, Ha -
npumep K achansToBOMY NOKPbITUIO UITK K NOKPBITUIO HECBA3AHHON KOHCTPYKLMN.

CBA3aHHbIe JOPOXHbIE MOKPLITUS PEKOMEHAYETCH NPUMEHSTL NPU BbICOKWX 3KCMIyaTaLuNOHHbIX Ha-
rpyskax.

Oco6eHHOCTU yCcTpocTBa AechopMaLMOHHbIX LLBOB
B CBAA3aHHbIX JOPOXHbIX MOKPbITUAX

[lechopMaLMOHHbIE LLUBbI B MOKPLITUAX U3 TPOTYAPHOr0 KNWHKEpPA CBA3AHHbIX KOHCTPYKLMIA, a TaKXe B
JPEHaXHbIX Xenobax LOSKHbI ObITb BbINOSHEHbI CO CKBXXHOCTbIO OT 4 40 6 M B NPOAO/ILHOM U nonepey -
HOM HanpasfeHun. TakxKe AOMKHbI ObITb NPEAYCMOTPEHbI A6DOPMALIMOHHbBIE LLIBbI OKONO XXECTKNX BCTPO-
EHHbIX 3J1eMEeHTOB (06pameHni KaHann3aLuMoHHbIX KONOALEB, 0CBETUTENbHBIX TPMOOPOB U Np.) puc. 5.

B 06s3aTenbHOM nopsanke AepOpmMaLOHHbIE WBbI BbINOJTHAT HAa UMEKLMMUCS eDOPMaLNOHHbI -
MU LUBAMW OCHOBAHWA (HanpumMep, 66TOHHOr0 NOKPbITNA),  TAKXKE HAA MMEKOLLMMICS HAAPEe3amMm B Ape-
HUpyloLem 6eToHHOM cnoe. Cnoco6 ncnonHeHms BoI6UPatoT B 3aBUCUMOCTH OT 0XKMAAEMOII TPAHCNOPT -
HOM Harpy3ku. [1ns 6pycHaToro NoKPbITUS C aBBTOMOOUIIbHIM BMXEHWEM PEKOMEHAYETCA UCMONHEeHNe
nedOopMaLMOHHbIX WBOB COrNAcHO puc. 6.1 1 6.2. Mpu 3TOM K OCHOBAHWIO KPENAT CTaNbHOI YronokK,
Hanpumep ¢ NOMOLLbK BMHTOB. OCHOBaHME AOPOXHON 0AEXAbl AOMKHO ObITb NNOCKMM, YTOObI 06€-
CMeymBaTh HaJeXXHOW NpueraHune CTanbHOro yroska no Bcei noBepXHOCTH. Mpu Heo6xoaMMOCTU Nepes
KpenyieHMeM CTanbHOro yronka 0CHOBaHKe CneayeT noapaboTaTh C LeSbio BbipaBHUBAHMS.
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Knuukep
TpoTyapHblii auEEEEE

PucyHok Nob

Paspenutens Ana npenoTBpalleHns Tpex-
CTOPOHHErO CLenneHns (Hanpumep necok)

3anonHeHe WBOB CMEChI0, CTOMKOM
K XUMUNYeCKUm BOSAeI?ICTBVIHM

PucyHok Ne6.1

3anonHeHve WBOB CMEChi0, CTOMKOM Paspenutens ans npefoTBpalLeHns TPEXCTOPOHHe-

K XUMU4ECKUM BO3LENCTBUAM /ro CLIeNNeHNA (Hanpumep Necok)

CranbHoit yronok ¢ oteepctuamu (d> = 10 mm)
NPUKPENNeHHbIA K 0CHOBaHWIO (Hanpumep Aro6e-
NIMU, PY HE0GX0AUMOCTY B ABA PAAA)

[lechoMaLmOHHBIN LWOB

PucyHok Ne6.2

PasfenuTens Ana npeaoTBpaLLeHs TPEXCTOPOHHE-
ro cLenseHus (Hanpumep necok)

3anosHexne LIBOB CMEChI0, CTOMKOI
K XMMUYECKVM BO3AENCTBUAM

CranbHoit yronok ¢ otsepctuamu (d> = 10 mm) TpewmHa
NPUKPENNEHHbIA K 0CHOBAHMIO (Hanpumep Aro6e-
NAMK, NpK HE06X0ANMOCTY B AiBA pAAA)

Mvelowmiics Hagpes Nio6ens
B OCHOBaHWN (6ETOH-
HOM NOKpbITIV)
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KnuHkep TpoTyapHbii
PacTBop Ans 3anonHeHNs LWBOB

MoacTunatowwnii cnoi (necok)

OcHoBaHue (6e3 BHYTPEHHIX
HanpsXeHni)

KnuHkep TpoTyapHbIi
PactBop Ans 3anonHeHNs WBoB

Moactunatowwmii cnoit

beToHHOE 0CHOBaHNe

KnuHkep TpoTyapHbii
PacTBop Ans 3anofHeHNs LWBOB

Moactunatowwmii cnoit

BeToHHOE OCHOBaHNE

PucyHok No7.1

3anonHexne WBOB CMECHIO, CTOMKON
K XUMU4yeckum EDSAEVICTEMRM

PasfiennTens Ans npefoTBPaLLEHs TPEXCTOPOHHE-
TO CLenneHns (Hanpumep necok)

KnuHkep TpoTyapHbIi
PacTBop Ans 3anonHeHNs WeoB

MogcTunarowwmii cnom

BeToHHOe 0cHOBaHNe

TpewwmHa Vimerownitcs Happes B 0CHOBaHMN (6ETOHHOM MOKPbITUM)

PucyHok Ne7.2

3anonHeHue LWBOB CMECbI0, CTOKOM PaggenuTens Ans npegoTBPaLLEeHNs TDEXCTOPOHHe-
K XMMUYECKIM BO3AENHCTBUAM /ro cLenneHus (Hanpumep necok)

KnuHkep TpoTyapHbii
PacTBop Ans 3anofHeHNs LWBOB

Moactunatowwmii cnoit

BeToHHOE 0CHOBaHNE

[lechoMaumoHHbIN WOoB

CTanbHoOI yronok 4ofXXeH UMeTb OTBEPCTMS, AJINHA TOPU3OHTASIbHON NONKK JOJKHA COCTABNATh He
MeHee TPEXKPaTHOro 3HaYeHUa BbICOTbI KUpnuya, Ho He MeHee 200 MM. InuHY BEPTUKANbHON CTEHKN
yroJsika Bbl6UpatoT TakuM 06pa3om, 4To6bl B YCTAHOBJIEHHOM COCTOSIHUM OHA 3aKpbiBana npumepHo 2/3
TONLWMHBI KNUHKepa. [ns npefoTBpaLLeHns BOSMOXHOI0 M3MEHEHWS LIBETa CBETNION0 KNHKEPHOrO0 No -
KpbITA N3-32 06Pa30BAHNUA PXKABYUHbI, CTANIbHOI YTrONOK JOMKEH UMETb JOCTATO4HYI0 aHTUKOPPOS3K -
OHHYI0 3aLuTy.

[ns BOPOXHBIX NOKPLITWIA, N0 KOTOPLIM HE NPefyCMOTPEHO ABUXEHNE aBTOMOOUIIE peKOMeHayeTCs
UCMONHeHe AehOpMaLNOHHBIX LLIBOB COrnacHo puc. 7.1 n 7.2.

[nsg npefBapuTENbHOrO 3an0fHEHNS LWBOB MOXHO UCNOMb30BaTh CNeLnansHy AedopMupyemyto
YNAOTHUTENbHYIO NEHTY, KOTOPas NOCNE CHATUS Harpy3ku BOCCTAHABNWBAET CBOK NMEPBOHAYANbHYIO
opmy (Hanpumep, NeHTa U3 NONMYPETAHOBOIO Kay4yka).



YCTPOWCTBO NMOKPLITAI
N3 TPOTYAPHOIO KJTMHKEPA

OcHoBHbIE 3Tanbl TEXHOJIOTMYECKOro npouecca Npu YCTPOACTBE NOKPLITUIA TEppUTOPUIA
XN0M M 061eCTBEHHOI 3aCTPOMKM C UCNOJIb30BAHUEM TPOTYAPHOr0 KNIMHKEPA BKIHOYAHOT:
© YCTPOWCTBO CJIOEB HECYLLEr0 OCHOBAHMA C UX YNNOTHEHUEM;
© yCTPOMCTBO BOKOBOrO OrpaxaeHus
© YCTPONCTBO MOHTAXHOIO CNOA U YKNafKa TPOTYapHOro KNUHKepa
Pa6oTbl A0MKHbI BbINONHATLCA cornacHo CHull 3.06.03-85 «ABTOMOGU/bHBIE [OPOrU»,
CHull 111-10-75 «bnaroycTporicTBO TEPPUTOPHIl», @ TAKKE HACTOALLMX PEKOMEHAaLMil.

YcTpoiicTBO CNOEB HECYLUEro OCHOBaHMA
Y4nTbiBas NOBbILUEHHYK Ae(POPMATUBHOCTL MOKPLITUS U3
TPOTYapHOro KNUHKepa, Crefyet NpuHATb Mepbl, 06ecneyn -
BAtOLLME BbICOKMIA KO3 PULNEHT YyNNOTHEHMSA TPYHTA CNOEB
HECYLLero 0CHoBaHWA. YNNoTHEHWe 0CHOBaHUSA NPON3BOANTCA
CTaTUY4ECKMMU KaTKamu, BMOpoOKaTKamMn unu BuGponimTamu.
PaspgenutenbHble MPOCNOAKNA YKNAAbIBAIOTCA HA BCHO WNPU -
HY NN0LWaan MOLLEHNS C HAaXN1ecTOM He MeHee 10 cM Ha no -
NoTHMLWE. YKNajka BOLOHENPOHULAEMbIX NPOCNIOEK U3 6UTY -
MO-COAepXaLLux MaTepruanos BbINONHAETCA N0 TEXHONOMUK
YCTPOMCTBA OCHOBAHWIA [JOPOXHbIX OAEX[ TPOTYapoB U3 3TUX
marepuanos. KoaguumeHT ynioTHEHNA B IDOOM Cly4ae He
LOJDKEH 6bITb HUKe 0.98 0T cTaH4apTHOW NAOTHOCTU.

VGTDOVIGTBO HEeCyLlero oCHoBaH1A U3 weobHs
YCTPOICTBO OCHOBAHWMA U3 LIEOHS BbIMOMHAETCA METOLOM
packnuHku. Mpu Mcnonb3oBaHUK AaHHOTO MeTOAA 0C060e BHU-
MaHue cneayeT yaenuTb TOMY, 4T0Obl packnnHKa 6bina Bbinon-
HEHa B CTPOrOM COOTBETCTBWM C TPEOOBAHWUAMU CTPOUTENbHbIX
HOPM. B MpOTMBHOM Cry4ae Necok 13 MOHTAXHOrO Cost 6yAeT BbIHOCUTLCSA B CIIO OCHOBAHWUS, Y4TO NpU-
BeeT K NoTepe YCTONYNBOCTM KamHeid. MoaToMy CreflyeT BbINONHATL ABYXPA30BYHO PACKUHKY (pakLmsaMi
10-20 1 5-10 mm ¢ cooTeTcTBYIOWMM pacxofom 151 10 M Ha 1000 M ocHOBaHUs Ans Lie6HS 0CHOBHOM
thpakuumn 40-70 nnn ogHOPa30BYH PaCcKNMHKY cmecbio dpakunii 0-20. [ns Wwe6Hs MeHbLUeR OCHOBHOIA
(bpakumm LONyCKAeTCs BbINOHEHWE PACKNHKY B OAMH 3Tan C ucnonb3oBaHnem cmecu dpakumii 0-10. Oc-
HOBaHMe U3 U3BECTHAKOBOIO LLEOHA MapKu No Npo4HOCTU MeHee 600 [ONYyCKAeTCs BbINONHATL B OfMH 3Tan
663 packnMHKK. B Ka4ecTBe pacKNMHMBAOLLEr0 MaTepuana cneayeT NPUMEHSTb UK Te XKe FopHble Nopojpbl,
113 KOTOPbIX COCTOMT OCHOBHAs hpakums, uau 6onee ynnoTHAeMble NOPOAbI. PS4 nopog no ynaoTHAEMOCTH
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0T NerKo- 10 TPYAHOYMNOTHAEMbIX SBNSAETCS CleayOLLM: U3BECTHSK, Anabas, rpaHuT. YnnoTHeHue cneayeT
BbINOMHATL MO3TAMHO WK KaTKaMi Ha MHEBMATUYECKNX LUMHAX MACcCO He MeHee 15 T ¢ JaBNeHNeM BO3-
Jyxa B lnHax o 0.6-0.8 MIMa, nnn camoxoHbIMM rMafKoBanbLEBbIMI KaTKamMn Maccoil He MeHee 10 T, unn
BUOPALIMOHHBLIMI KaTKaMmu ¢ BO3MYLLAtOLLEN cunoii 6onee 60 kH, nam py4HbIMU BUOPONAUTAMI C BOSMYLLA-
toLeii cunoii 6onee 50 kH n maccoin 6onee 500 kr.

Ha nepBom 3Tane npoM3BOAUTCA NPeABapUTENbHOE YNIOTHEHWE OCHOBHOW (hpakuum wwebHs 3a 4-10
npoxoJoB (nepsas uudpa Ansg BUOPOYNIOTHSAIOLWMX MALUWH). Ha BTOPOM 3Tane npov3BOANUTCS YNIOTHe-
HUe nocne poccbinyt 1-14 packNUHUBAKOLLEN (PpaKLmMK, HA TPETbEM — MOCIE POCChINK 2-1 PACKNUHUBAIOLLEN
(hpakuuu. O6LLee KONMYECTBO NPOXOLOB HA BTOPOM W TpeTbeM 3Tane coctasnset 8-20 (nepsas umdpa ons
BUOPOYNAOTHAIOLLMX MaLKMH). Mpu TOALMHE OCHOBaHWA 6onee 18 M BO3MOXXHA YKNaaKa B AiBa CNOS.

[1ns yMeHbLUEHNS TPEHUS MEXY LebeHKaMU YKaTKy CTaTU4eCKUMUN KaTKamu cneayeT Npon3BoaunTb, Nno-
nnBas LebeHb BOAON (OPMEHTUPOBOYHO 15-25 n/m); Npu MCNONb30BAHUN TPAHUTHOIO LLE6HS Lienecoobpas-
HO NPONMBATb BUTYMHYI0 AMYNbCUIO M3 pacyeTta 2-3 N/M nepef POCChINb PACKIMHUBAIOLLENA DpakLmm.

[N KOHCTPYKLWIA, BbINOSTHAEMbIX 6€3 re0TeKCTUNbHONA NPOCOAKMN, NOCIE OKOHYAHWUA YNNOTHEHUS
OCHOBAHMWA MO ero NOBEPXHOCTW CReAyeT paccbinaTb FPaHUTHLIA 0TCEB B KonnyectBe 10 M Ha 1000 M n
YNAOTHUTL OPUEHTUPOBOYHO 3a 4-6 NPOXOLOB YNIOTHAOLLEN
MalLKHbIl. T XKe OTHOCUTCS K 0CHOBAHWAIM U3 N3BECTHAKOBOIO
we6bHa Mapku no nNpoYHocTu MeHee 600, HO B 3TOM Chy4ae
pacxof otceBa 15m Ha 1000 ™ .

[Tpn ycTpoictee LWe6EHOYHOr0 OCHOBAHWSA C MPOMUTKON
NeCKO-LIeMEHTHOI CMECbI0 CNOii LeBHA crneayeT 0TChbinaTb Ha
CYMMApHYI0 TONLMHY LLe6EHOYHOrO CII0S C Y4ETOM ero 0Cafku
nocne ynnotHeHns. LLle6eHb NpuKaTbIBAETCS NEKUM KaTKOM 3a
1-2 npoxofa no ogHoMy cnegy. Mecko-LemMeHTHas CMeCb B BO3-
AYLIHO CyXOM M/N TeKy4eM COCTOSIHUN PacnpeaenseTcs no oc-
HOBAHMIO M3 pacyeTa ¢nos 2.5 CM B NAIOTHOM COCTOSIHWK. 1po-
nUTKa (BAABMMBAHME) NECKO-LEMEHTHON CMECcH NpoM3BOANTCS
KaTKOM Ha MHeBMaTMYeCKUX LLKNHaxX 3a 2-4 npoxoja no 0fHOMY
cnefly Unn py4yHorn BubponnuTon maccoii oo 150 kr.

YCTpoiHCTBO HEcyLLero 0CHOBaHUA
U3 LUEMEHTHO-NEecYaHoi cMecu

Mpu ycTpoiicTBE OCHOBAHMS W3 MECKO-LEMEHTHON CMecHh
paboTbl CieayeT BbINOMHATL NPY CPELHECYTOYHON TeMMepaType
BO3yXxa He HKe 5 °C 1 B Cyxyto Norogy. YnnoTHeHue cnoes Ao
22 CM BKIOYUTENBHO CNEAyeT NPOM3BOANTL UKW KaTkamu ¢ ragkumm sanbuamu (macca go 10 1), unu u-
6pokatkamu (Bo3myLlatowas cuna go 10 1), (6o py4HbIMK BUGPONAMTaMM (BO3MYLLIAIOLLASA CUNA HE MeHee
50 kH, Bec 6onee 500 kr). YnnoTHeHne cnoes [0 30 CM BKNOUMTENLHO CefyeT NPOU3BOAUTL KaTKami Ha
nHeBMoLwMHax (15 1), unm Bubpokatkamu (Bos3myLlatowas cuna 160 kH), nn6o py4HsIMK BUGpONAMTaMU
(Bo3myLLaloLas cuna He meHee 75 kH, sec 6onee 750 kr). Konn4ecTso npoxofos no 0fHOMY MECTYy 0pu-
EHTUPOBOYHO cocTasnset 10 ansg BUOPOKATKOB 1 16 4115 KATKOB CTATU4ECKOro TMna. 10 0KoHYaHuu ynnot-
HEeHWs cneayeT NPOWU3BECTM OTAENKY NOBEPXHOCTM rPemaepoM Uam npouUInpOBLUNKOM C MOCAEAYOLMM
YNNOTHEHWEM MajKOoBabLEeBbIM KaTKOM Maccoi 6-8 T 3a 2-4 NpoxoAa no 0AHOMY crefy.
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TpoTyapHbiii exEmEEE

YCTpoi#cTBO MOHTAXHOO CNOS, YKNAaAKa TPOTYyapHOro KMHKepa

Ha TpoTyapax maructpanbHbIX JOPOr U ynuL, YCTPOACTBO MOKPLITUA U3 UCKYCCTBEHHbLIX KAMHE Ha 3a-
Mep3LUeM rpyHTe 3eMJIIHOIO NOJSIOTHA He JOoNycKaeTcs. Ha TpoTyapax ynuw MeCTHOro 3Ha4YeHUs YCTPOICTBO
NOKPbLITUA Ha 3amep3LleM 3eMIIAHOM NOJSI0OTHE A0NYCKAETCA TONTbKO HA NeCYaHbIX FPyHTaX (Kpome necka nbl-
J'IeBaTOFO) Wnn Ha cynecu nerkon prI'IHOI7I npwn 3aneraHnn pac4eTHOro ypoBHA rPYHTOBbLIX BOJ Ha FJ'Iy6VIHe
He MeHee 2 M. ﬂpVI 3TOM B npeaenax pa60qero CNnosa He JOJMKHO 6bITb BKJTOYEHWUI TPYHTOB Apyroro tuna,
a TaKXXe NoAg3eMHbIX KOMMyHVIKaU,I/II7I.

Marepnan MOHTXHOr0 Cnosi AOMKEH
nerko aechopMMpoBaTbCs NOA [ENCTBU-
em Bubpauum ans o6neryeHns Nocagku
YcTpoiicTBO 60KOBOr0 OrpaXaeHus KaMHeil, y4uTbiBas HEOB6XOMMMOCTb WX

Mpu CTPOUTENLCTBE BAXXHO 00€CNEHNTh HAAEXHOE 3aKPensieHne KpaiHux psaoB. YCTPONCTBO 60KOBOMO HepaBHOMEPHOM 0CadKu M3-3a LOMyCKOB
orpaxpeHus (6opatopa) 13 60PTOBbIX KAMHEN BbIMOMHAETCA MO CeaytoLLeil TEXHOMOMAN: KaMHU AOJKHbI no BbicoTe. Kpome TOro, 3ToT Matepu-
ObITb YCTAHOBMEHbl HA 6ETOHHOE OCHOBaHWe Mo necyaHon (we6eHo4Hoi) noaywke. LLsbl mexay 60pTo- an A0SKeH npu BMOpauuKM NpoHMKaTh B
BbIMM KAMHSMM 3aMONHAKOTCA LIeMEHTHbIM PacTBOPOM. YCTPOWCTBO 6OKOBOI0 OrpaXAeHUs SOMKHO ObiTh LUBbI CHU3Y, YACTUYHO
3aKOHYEHO [0 YCTPOICTBA MOHTAXHOrO CNosA. B NpoTUBHOM Cnyyae 4yepe3 He 3afeNaHHble LUBbI MOXET Bbl- obecneymBas ux 3a-
HOCUTLCS NMECOK MOHTXHOO C0S, 4TO NPUBEAET K NOTepe YCTONYMBOCTI KaMHeR. [ins 3akpenneHus Kpaes nonHeHme. B cBasm ¢
[OPOXeK U NNOLWAA0K, rhe He NpeAnosaraeTcs 3aesf aBTOTPAHCMNOPTa, B Ka4yecTBe 6OKOBOro OrpaxneHus 9TUM [Nl MOHTXHO-
MOXXHO MCMOMb30BATL KUPMYM TPOTYAPHOTO KITMHKEPA, YNIOXEHHbIE Ha 60KOBYH rPaHb. ro CNnos HenpurofeH

Ecnu B KOHCTPYKUMM JOPOXHOW OAEXAbl TPOTyapa Wan NAOLAAKN NPUMEHSETCH re0TeKCTUbHas npo- maTtepuan ¢ npume-
C/I0/KA NOJ MOHTQXHbIM CNOeM, TO Mocfe YCTpoicTea 60pAopa CO CTOPOHbI, KOTOPOW NpeayCMOTPeH Cbt0 rpaBus unu web-
YKIOH NOKPbITUS, BbINOAHSAIOT CREAYOLLNE Onepaumm. Ha. Tem Gonee 4TO

Ha BHYTPEHHIO CTOPOHY 60pAtopa HaknagblBaeTCs re0TeKCTUNbHOE MOMOTHUWE ANns 06ecneveHuns npu  nocneayroLem
BOJ00TBOAA 13 NPOCNOiKKM (cM. puc.3). OAnH Kpai NONOTHMLLA 3aBOPaYMBaeTCs HAa 6OPTOBOWM KaMeHb, a 3aMO0fHEHNN LUBOB B
[PYroi 3aBOANTCA B MecyaHyto MOAYLKY 60pAIpa WK B TPAHLIE COMYTCTBYHOLLEr0 APEHaXa MeNKoro HWUX NONAAAOT [OCTATOYHO MefKue dhpak-
3I0KEHUS, €CAM OH NPEAYCMOTPEH MOJ NPOEKTUPYEMOIi KOHCTPYKLUMEIA. [Tpyu HE06X0LMMOCTYN CTbIKOBAHUS L\n, KOTOPbIE MOTYT NErko BbIMbIBATbCS

MONOTHULLA YKNaabiBatoTcs ¢ Haxnectom B 10-20 cm. lMocne yknagkm OCHOBaHWA CBOGOLHbLIA Kpail mno- JOXIEM B MOHTaXHbIA CHION U3 KPYMHO-
NOTHULLA 33aBOpa4nNBaeTCs ¢ 60PTOBOr0 KAMHS HA NMOBEPXHOCTb OCHOBAHMS TakK, Y4TOObI yKnafbisaemas nog 3EPHNCTOr0 Matepuana. 310 NPUBOANT K
MOHTXHbIW CNOI NPOCONKA NepekpbiBana 3aBepHyThIi Kpai He MeHee Y4eM Ha 10 cM. noTepe yCTOAYNBOCTM KamHeir. Matepuan

25 Vrstenaru |



NOMKeH 6bITb OJHOPOAHBLIM M He COJIEPXKATb MbINEBUAHO-TMNHUCTBIX BKNKOYeHNIA 6onee 3%. CnefyeT npes-
noYnTaTh NPUPOAHbLIE U APO6NEHbIe NECKU. PN TEXHUKO-3KOHOMUYECKOM 060CHOBAHUM MOTYT NPUMEHSATLCSA
neckn u3 0TceBoB Apo6nexns 1-ro knacca no FOCT 8736-93.

MoHTaXHbIiA CNOW YCTPAUBAETCSA C TEM XE NONEPEYHbIM YKIIOHOM, KOTOPbIA NPEAYCMOTPEH LS NOBEPX-
HOCTM NOKPbITUS.

Marepuan MOHTaXXHOro CNos pacnpeaensieTcs no NOBEPXHOCTU OCHOBAHUA BPYYHYIO UITM MEXaHU3NUPO-
BaHHbIM cnoco6om. 06bem MaTepuana foMmKeH 06ecneymBaTth TONLIMHY MOHTaXHOIO CNOS He MeHee 3 CM 1
He 60ree 5 CM B YNNIOTHEHHOM COCTOSIHUM B JTO60M MECTe Mo NoLaan nokpbITUs. [pesbILLeHNe TONLLUHBI
MOHT@XHOIO CMOS MOXET ABUTbCSA NPUYNHONA AONONHUTENbHBIX MNACTUYECKNX AedOpMaLMiA NOKPLITUS B
X0[e 3Kcnnyarauum.

Mpwn ycTPONCTBE MOHTAXHOrO CNOS CeayeT UMeTb B BUAY, YTO NOCE CTPOUTENTbHON Onepauun nocasku
MCKYCCTBEHHBIX KaMHeil MOBEPXHOCTb MOKPbITUSA JO/KHA BO3BbILLATLCS HAf BepXxoM 6opTa (6opptopa) npu-
MepHO Ha 0.5 cM Kak 3anac Ha 0CaKy NOKPbITUS B X04e 3KCryartauuu.

Ecnu ocHOoBaHMe 1 MOHTaXXHbIN CNOM NPeLyCMOTPEHbI N3 LeMEHTHO-Nec4YaHoro MaTepuana, To peko-
MeHAYETCA YKNaAblBaTb MOHTAXHbINA CIION Yepe3 3-5 CYTOK Noc/e YCTPOMCTBA OCHOBAHUA C YKNaLKOoN
MCKYCCTBEHHbIX KAMHEN HEenocpefCcTBEHHO MOCMEe YCTPONCTBA MOHTXHOr0 cos. MOHTaXHbIA Cron
[OJKeH ObITb BbINOTHEH U3 BO3JYLLHO CYX0ro Matepuana. Ecnu yknazika uckycCTBEHHbIX KAMHEl cpasy
32 YCTPOMCTBOM MOHTA)XXHOI0 €101 HEBO3MOXHA, MOHTAXKHbIA CTION A0MKEH ObITh 3aLLMLLEH OT BO3/eil-
CTBMWSA BNary BOLOHENPOHULAEMON NNEHKON.

MoHTaXXHbI 0N J0KeH 6bITb CNIPOUANPOBAH 40 YKNAAKM KaM-
Heii. [pyn MexaHN3NpOBaHHOW YKNaaKe KAMHE MOHTaXHbIA CNION che-
[YeT NpuKaTaTb PYYHbIM UK NIETKUM TPOTYaPHbLIM KaTKOM C rnagkumm
BanbLamu 3a 1-2 npoxoaa.

VYKknagka reoTeKCTUMbHbIX Npo-
CNOEK N0J MOHT2XHbIM CNOEM 0Cy-
LLecTBNAETCA BPYYHYt0. pocnomnka
YKNazblBAETCA HA BCHO LUNPUHY TPO-
Tyapa uam nnowanku ¢ HaxnecTom
He meHee 10 cM Ha MonoTHuULE,
YNIOXEHHOe N0 CTOpOHe 6opatopa.
Mpn HEo6X04MMOCTM UCNONb30BATh
HECKOJIbKO MOJIOTEH OHW YKNafbla-
10TCH, HAYNHASA C HU30BOW CTOPOHbI C
Haxnectom B 10-20 cm.
TpoTyapHbIi KNUHKEP CreayeT yKnaableaTb Ha NOArOTOBNEH-
HbIil MOHT)XHbIiI CITON, CO6JTI0AAA LUNPUHY LIBOB 3-5 MM M0 pu-
CYHKY, YCTaHOBJIEHHOMY NPOEKTOM. LLIBbI paclumpeHns JOmKHbl
ObITb 8—10 MM LLUIMPUHON, @ LUMPUHA «3ENEHbIX» W APEHNPYOLLNX
LLBOB ONPEAENSETCA NpU NPOEKTUPOBAHUM.

3anonHeHue WBOB NPOU3BOLUTCSH MEJTKO3EPHUCTBLIM MECKOM,
(PpaKLMA KOTOPOro 3aBMCUT OT BENUYMHBI LIBA. TaK e BO3MOX-
HO 3anonHeHue cmecbto LINC, nn60o UBETHbIMU KNag04HbIMM pac-
TBOpaMu.

Knunkep g aum
TpoTyapHbiii anEEEEE

[ing 3anonHeHus «3eneHbix» LUBOB, PEKOMEHAYETCS NECYaHO-TPABUAHAA CMECb WAKN CMECb Mecka Co
webHem cpakuma 0-10, nepemellaHHas C PacTUTENbHbIM FPYHTOM B OTHOLWEHUM npumepHo 1:1. LLBbI
JOKHbI ObITb 3aN0NIHEHBI HA BCO BbICOTY KIMHKEpA.

Mocne yknaaku TpPOTYapHOTO KNMHKepa CnefyeT 3anofHUTb U YMOTHNTB WBbl. 3TO 0693aTeNTbHOE YCIIo-
BMeE, T.K. YNIOTHEHWE LUBOB NO3BONUT 136€XKaTb CMELLEHNS OTAESbHbIX 3fIeMEHTOB. [15 Ny4LWwero ynnoTHe-
HUIO 3aCbINKY NPOM3BOAAT B HECKOJIbKO NPUEMOB C NOCIeAYHoLLe NPOSIMBKOIA BOLON.

lMocanka ee Ha MECTO NPOU3BOAUTCS BPYYHYIO (YAapamu Yepes LepeBsHHYI0, NNACTUKOBYIO UM PE3UHO-
BYO NPOKNAZAKY) UK C NOMOLLBIO KPATKOBPEMEHHO BUOPALMKU py4HON BUGponanuTon maccoit 1o 100 kr u
paboTaloLLel Ha cpeaHUX 060poTax.

Ecnu npoekTom npeaycmMoTpeHa CUCTEMA CHEroTasHus, TO
Ha CNOW OCHOBaHMS W3 We6Hs yKNaabIBAeTCs TeMou3onsaun-
OHHOE MOKPbITIE, UCKITIOYAIOLLIEE BO3MOXHOCTb AONOMHUTENb-
HOr0 pacxoja 3HepruyM Ha 060rpeB HDKenexawimx cnoes. Ha
TENNON30MALMOHHOE NOKPLITUE YCTAHABIIMBAKOT U 3aKPENnsoT
Tpy6bl TENI006MEHHUKA, NPKU UCNONb30BaHUKM CUCTEM 060rpe-
BA C XXWOKWUM TennoHocuTtenem, numbo kabenu, npu MCnonb3o-
BaHWUN 3NEKTPUYECKMX cucTem oborpesa. Mpu 1cnonb3oBaHumM
CUCTEM XXWMLKOCTHBIX TEMMOOOMEHHMKOB C TemnepaTypon Te-
nnoHocutens 30...35 rpagycos, Temnepatypa 060rpeBaeMoro
NOKPLITUS MOXET JOCTUraTh +5...+15 rpagycos Lienscus.
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OCOBEHHOCTW SKCITYATALINA G AP, At 8 L POKCMOHRBA, 4 6Tk A AL KD TOCTERIE
I_I O KP bIT M M M 3 T P OTyA P H O rO nonﬁgri;;;ﬂ:;ebemome, B Cny4ae HE06X0AMMOCTH, BblpaBHNBAKOT OCHOBAHME. [MonoBHAK ynanawT n 3a-

MEHSAOT HOBbIMU U3JENUAMU, KOTOPbIE YKNaAbIBAOT HA NMECYaHO-LIEMEHTHbIA PACTBOP WK CYXYH LEMEHT -

KJ-I M H KE PA HO-NecYaHyt CMecCb.

B cnyyae 3ameHbl OTAENbHbIX KUPMWYEil TPOTYAPHOr0 KIMHKEPA LBbI MEXAY HUMM MPOYNLLAIOT CKATbIM

BO3JyXOM 11 3a/IMBAIOT NECYaHO-LEMEHTHbLIM PACTBOPOM Ha BbICOTY LLIBA.

KanutanbHblii PEMOHT NpeflyCMaTpUBAET NOSHYIO MW YaCTUYHYIO 3aMEHY MENKOPa3MEPHbIX 31EMEHTOB,
KOHCTPYKTUBHbIX CMOEB, & TAKXXe PEMOHT NOACTUNAIOLLEro cnos. Mpu pemMoHTe NOACTUNAIOLLErO CNos, No -
CNeJHWiA NoJBepraeTcs LONOHUTENbHOMY YNNOTHEHMIO € Koadduumentom Kynn.= 0,98.

[ns noaaepXXaHus KOHCTPYKLUMUIA MOLLIEHUS U3 TPOTYapHOr0 KIIMHKEPa B UCNPABHOM COCTOSIHUN HE06X0-
LMO OCYLLIECTBNIATD:

© N0CTOSAHHbIA KOHTPO/b TEKYLIEro COCTOAHUA NOKPbITHI;

® CBOEBPEMEHHbIN TEKYLLWiA NIAHOBDIA, @ TAKXXE BHENIAHOBbIA PEMOHT NOKPbITUIA;

© NepMOANYECKMNIA KaNUTaNbHbIA PEMOHT.

CopaepxxaHue COOPHbIX NOKPbLITUIA U3 TPOTYApHOrO KNIUHKEPA BKITHO-
YaeT paboTbl N0 PerynsapHoMy yxo4y 3a HUMKW AN NoAaepXKaHua B Had-
nexallem nopsake U YUCToTe B TeYEeHNe BCEro roaa, 06ecnevmsaroLime
HOPMasbHbIe YCNOBMS NEPEABKEHNS NELIEX0A0B.

Ha HayanbHOM 3Tane aKcnayatauum GOPOXKHbIX MOKPLITUA U3 TPO-
TYapHOro KnuHkepa (nepeble 1-2 roga) Ha NOBEPXHOCTM MOTYT BbICTY-
natb 6eNble HaNeTbl — «BbICONbI». VX 06pa3oBaHe CBA3aHO C COCTABOM
NOpTNaHALEeMeHTa U NPoLeccamm, NPOTEKAKLWMMU MPKU ero TBEpAEeHUN.
[Ina ycTpaHeHUs «BbICOMOB» HEOOXOAMMO WUCMOMb30BaTh B Ka4yecTse
CMbIBOK CreunanbHble coCTaBbl. OHWN HAHOCATCA HAa NOBEPXHOCTb pac-
MbINIEHNEM, KUCTOUYKOM MW BAIMKOM.

JlopOXKHbIe MOKPbLITUA M3 TPOTYApHOro KNWHKepa, TpebytT 6onee
TLIATENbHOr0 yX0/a, Y4eM, Hanpumep, acpansTo6eToOHHbIE. Bo n3bexa-
HUWe Pa3pyLLIeHns JeKOPaTMBHOr0 CNOs KNMHKepa 3anpeLLaeTcs Ucnosb-
30BaHMe Ang y6opku B 3MHEe BPEMSI MHCTPYMEHTOB C METanIn4ecKoii
pa6oyer 4acTbto UM NOBEPXHOCTLHO (IOMbI, 10NaThl), 8 TAKXe CPeACTB
COJEPKALLMX TEXHUHECKYIO COMb.

TeKyLMiA peMOHT NPOBOANTCA Kax[ble 3 rofa W BKOYaeT paboThl
M0 YCTPAHEHWO MENKUX Ae(EKTOB, MACNAHbIX NATEH, TPELMH 1 pas-
PYLIEHNIA OTAEMbHbIX 3/IEMEHTOB MOLLEHMS.

MacnsHble NATHA yaansatT Npu NOMOLLUM Pa3fnyHbIX afcopOLnNoH-
HbIX MOPOLLUKOB, B TOM Y1CNe M ObITOBbIX MOIOLLNX CPEACTB. A3P030/b-
Hble KPAackun, HaHECEHHbIE HA TPOTYapHbIA KNUHKEP NPy NOMOLM Nyfb-
BEPK3aTopPa, yAanaoT CreumanbHbIMi PACTBOPUTENSAMU.

BuTym ¢ KnuHKepa yaansaoT MexaHn4ecKuMu CpeacTBaMm Unm Bpy.-
Hyt0. [pu py4HOM crnoco6e Ha OCTaBLUEECS NOCNe MEXaHUYeCcKoro yaa-
neHns 6UTyMa NATHO HAHOCAT CMeLManbHY CMeCb Ha 0CHOBE GeH3MHa,
HAKpPbIBAKOT PEMOHTUPYEMbIA Y4ACTOK NOMMITUIEHOBON NIEHKON ANs
YMEHbLLEHNA UcnapeHns 6eH3MHA 1 OCTaBMSIOT €ro B TAKOM COCTOSAHWN
Ha 5-10 muHyT. lMocne 3TOro BpeMeHM 0CTaTKW CMEeCH yaanstoT npu no-
MOLLM 6bITOBbIX MOOLLMX CPEACTB.
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Knuukep -
TpoTyaphbiin eimERE

CrOCOBbI YKITAOKWU KOHTPOJ1b N TIPUEMKA PABOT

[ e Pa6oTbl N0 YCTPOICTBY KOHCTPYKLWI MOLLEHWUS U3 TPOTYapPHOrO KJIMHKEPA AOMKHbI BbINOMHATHCS B
L1 L L1
COOTBETCTBMM C TPEOOBAHWAMN MPOEKTA, AGACTBYIOLIMX HOPMATUBHO-TEXHUYECKUX LOKYMEHTOB (CHull
" Il " L ll ll |I |I 3.01.01-85* «Opranusauuns ctpoutenbHoro nponssogctsa», GHull 3.06.03-85 «ABTOMOGUALHbIE 4OPOrU»
| [ [ | | | u CHWM LU-10- 75 «BnaroycTpoicTBO TeppPUTOPHIt» M HACTOSILIMX PEKOMEHAALMIA).
[Mpu BbINONHEHMN PABOT MO YCTPOMCTBY TPOTYApOB, NNOLIALOK, AOPOXKEK W AP. A0/HKHA BbITb Npefyc-
A i T rrr 1 1 1

MOTpEeHa cucTema nx noonepaunoHHOro KOHTPONA NnpeacTaBUTENAMN TEXHNYECKOro nepcoHana CTpouTenb-

- - ---- ---- HbIX (OMPM 1 CUCTEMA NEPUOAM4ECKOTO KOHTPONS NPeACTaBUTENAMI CMELMani3MpoBaHHbIX NabopaTopuil.
- - ----I .---. MpeAcTaBUTENM CMIELMANM3NPOBaHHbIX Na6OPATOPHil AOMKHbI PErynsipHO OCYLECTBNATb KOHTPONb Ka-

BR0YHas AByXONeMeHTHas TpexyeTBepTHas nepeesska MonoBMHHas nepessiaka 4eCTBa MATepUanoB 1 U3AENNIA, OLEHMBATL UX COOTBETCTBME AGNCTBYIOLLMM HOPMATMBHLIM AOKYMEHTaM W

. TexHU4eCcKUM pekoMeHaLmuAM.

‘I lpn npuemke KOHCTPYKTWBHBLIX CNOEB TPOTY-

apoB, MNIOLAA0K, NELUEXOAHbIX YNNL, JOPOXEK U

i— "— -I Np. KOHCTPYKLMA JOMKHO 6GbITb NPOBEPEHO COOT-

=\ BETCTBME YTBEPXKAEHHOMY MpPOEKTY YCTPOMCTBO

NOACTUNAIOLLEr0 CNos, OCHOBAHUSA, LAPEHAXHbIX

YCTpOIACTB W BOA00TBOAA. [IpoBEpKa BefeTcs no

akTaMm CKpbITbIX paboT, XXypHanam Npou3BOACTBA
paboT 1 NabopaTopHbIM AaHHBIM.

ﬂVIHeVIHaﬂ yKnagka ¢ nepeBﬂ3K0|7|
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| ||_|I_|I_|l Mpyu NpuemMKe roToBOro NOKPbITUS NPOBEPAIOT:
* COOTBETCTBME NPO/0NLHOIO 1 NOMEPeYHOro

Npochuns NOKPLITUS NPOEKTY (BbINONHAETCS
KOHTPOSbHbIM HUBENMPOBAHMEM);

* LUMPUHY LLIBOB W KA4ECTBO WX 3a/ENKM;

* NIPEBbILLIEHNE BLICOT MEX1Y CMEXHbIMM
anemMeHTaMm1 MOLLIEHUS!;

* BHELLHWI BIAZ 31EMEHTOB MOLLIEHMS..

LOCCCE [
O
T rrrrrrrrT

ﬂ,I/IaFOHaJ'IbHaFI B 04Ky «I'IapKeTHan» YKnajka Ha TbI40K
JlonycTuMble OTKNOHEHUA OT MPOEKTHbIX pa3-

MepoB COOPHbIX NOKPbLITUIA U3 TPOTYAPHOrO KNMH-
Kepa sBNATCA CNeayoLWumu:
* LUMPUHA NOKPLITUSA 5 CM;
* IPOCBET N0j TPEXMETPOBOI PENKON +3 MM;
* NPEBbILLEHNE TPAHEN MEXLY CMEXHbIMM
3neMeHTamn MOLLEHNs 1 mM;
« TOJILLMHA LLIBOB MEXAY CMEXHbIMU 31e-
MEHTaMN MOLLEHNA +1 MM;
« yKNoH 0,5 rpagycos.

Packnaaka Kupnu4en MOLLIEHIS B MOKPbLITUSX YKa3bIBAETCS B NPOEKT-
HOIA BOKYMEHTaLK. Ha pucyHKe NpefcTaBneHbl pasfnyHbie BO3MOXHbIE
BapUaHTbI yKNaaku. [ing y4acTKOB NOKPbITUS, Fae NnaHupyeTcs aBTOMO-
6UNbHOE [BVKEHWe Heo6X0AUMO 06eCneynTb NPOYHOCTb, POBHOCTL W
PaBHOMEPHbIA U3HOC AOPOXHOr0 MOKPbITUA. C 3TOM LEMbi0 PEKOMEH-
[yeTcs BECTU YKNAAKY N0 yrnom 45 K ocu ABMKEHNS aBTOTPAHCNOPTA,
4TOObI BCE MECTa CTbIKOB KMpNWYeil nofsepranncb NPUMEpPHO OanHa-
KOBOMY W3HOCY, @ B KOHTAKTe C KOJIeCOM HaxOAM0Cb MakcMMarnbHOe
«[TapKeTHast» yKNazKa Ha NOXOK KOJINYECTBO 3/1EMEHTOB MOLLEHNS. YHUBEpPCANbHbIMI, C TOYKN 3peHUs
COOTBETCTBUA JAHHOMY NPUHLMMY, CNOCOBaMM YKNAAKN ABNAKOTCA Ana-
rOHaNbHas 1 B EN0YKY.
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Knuukep — gaumm
TpoTyapHbiii exEmEEE
1 . VKnanKa BegeTca C 0653aTeNbHbIM BbIMONIHEHUEM 3- I'IpV| HecoBnageHnn BepTukKasibHbIX U TOPU3OH - 5- LLIBbI 3aMONHATCA CEAHHbIM NECKOM, Moaynb Kpyn-
LLIBOB, 3a30p MexXAay KIIMHKEpPOM — 3-5 Mm. TaJlbHbIX LLIBOB BbIMOJIHAETCA «pa3roHKa» LUBOB KaXXAoro HOCTWU KOTOPOro He O0J/KeH npeBbillaTb pa3mepsbl LWBa.

psifa BpyYHyto.

Hecosnagexue
BEPUTKANbHbIX
LLIBOB

Pa3sroxka LwBoB

6. 0O693aTenbHO Ka4eCTBEHHOE 3aMOJIHEHME LLBOB
abCoNOTHO CYXNM NEeCKoM, M0 NOCIONHOE 3anofiHeHne

2. s hopMUpOBaHMS POBHOIO LLIBA UCMOSb3YeTCs 4. 3anonHenve weos NPOV3BOAMTCS B NpoLiecce yKnaf-  BhaXHbIM NeckoM ¢ nocnieaytoLlein NponueKoin 3a 2-3 pasa.
HanpaensoLWwwmin npounb. Mpu HaNM4YMK onbiTa gonycka- KV KnuHKepa. Bo nabexaHve cMeLLeHrs Kupnuyen sanonHs- B npouecce akcniyataumm y4actka, B cliydae BbiMbIBaHWS
eTcA yKnaaka TpoTyapHOro KnnHkepa 6e3 npodouns. l0TCs Kaxable 2 paga. necka, Mpon3BoaMTCS MPOChINKa LLIBOB.
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Knunkep — gaum
TpoTyapHbiii anEEEEE

TEXHONOMS BbINONMHEHWSA PABOT MPU YKNAOKE TPOTYAPHOIOQ  TPETUI 3TAM

KIIMHKEPA HA MECYAHO-TPABUMHOE OCHOBAHVE

NEPBbINA 3TAN

noaAroToBka oCHoBaHUA

Ycnex u Ka4ecTBO NnaHWPyeMbIX pa-
60T N0 MOLUEHWO BO MHOTOM 3aBUCUT
0T KayecTBa HayanbHOA NOArOTOBKM —
thopMupoBaHns TBEPAOr0 3eMENbHOMo
OCHOBaHMs.

Ha nepsom 9Ttane paboT CHUMAOT
NOAOPOAHBIA TPYHT W NeperHom (noysy,
COJEPXALLYt0 OpraHnyeckue ocCTaTku),
BbIPABHWUBAIOT U YNNOTHSAIOT NOACTUNA-
oK cno o 06pa3oBaHns NAOTHOrO,
OTHOCMTENIbHO POBHOIO OCHOBAHMS.

KayecTBeHHOE BbINOMHEHWE PaboT N0 MOArOTOBKE
OCHOBAHWA Ha GONbLUMX MMOLAAAX MOXET ObITh
06€eCreyeHo npu MCnoNb30BaHUN aBTOTPAKTOPHON
TEXHUKN: BYNbA03ep, rPeiep, KaToK 1 np.. Y4acTki
nnotwazsto 10 100-150 KB.M,  TaKXKe Y4aCTKI CIOM:
HO/ (hopMbI, YLOBHE NOAr0TaBANBATL C NOMOLLbIO
CMeLManbHOro 3neKTpo- 1 GEH30MHCTPYMEHTa (BIF
6ponnuTa, BUGpOperka 1 np.)

BTOPOI1 3TAN

chopmupoBaHme HecyLLero cnos

Hecywwuin cnoi HackinaeTcs U3 necka, Nec4aHo-rpaBMnHON CMECK WK TPAHUTHOrO
0TCeBa M0 YKNIOHY, 0603Ha4eHHOMY HWUTbI0. MecyaHyo NPOCNOIKY UCMONb3YIOT Mo
neLLexoHble JOPOXXKN 1 TPOTYapbl C HEBOMbLUON HArpy3Koi, Nec4aHo-rpasuinHoe oc-
HOBaHWe — NOJ NPOe3fbl U CTOAHKN AN NErkoBoro TpaHcnopra. [onroBe4HoCTb 06-
NNL,OBOYHOTrO CNof (KNuUHKepa) 6yAeT 3aBMCETb OT NPaBUIIbHOM0 YCTPOICTBA HECYLL i
1 BPEHNpYIoLLeil 0OCHOBbI!

Mpu NOArOTOBKE HECYLLIEro Cos 0CYLLECTBIAET-
Cf pa3meTka y4acTka. B xoae pasmeTkn y4acTka
ONPEAensaTCs BbICOTbI, YMMbl, HanpasfeHue
YKNOHA Ana fpeHaxa. [ing hukcaunm pasmeTku
HaTArNBAOTCS HUTH.

Ha yMnoTHeHHbI FPYHT 0TChINAETCS W paspaBHUBa-

OcHoaHue 06513aTenbHO yTpamoboBbIBaeTCs. Mpume-
HATb ANS YMNOTHEHUS OCHOBAHMUS PY4Hble TPaMOOB-
ki «6a6bl» He CnefyeT, MOCKONbKY C X MOMOLLbH
TPYAHO 0GECNEeYNTb PaBHOMEPHOCTb MOATOTOBKY.

[Ing yBenuyeHnss NAOTHOCTU HECYLWi Coit nepes
NPUMEHEHNEM BUOPONAUTLI HEOOXOAUMO 06UNBHO
YBRXHUTL. 370 06513aTeNbHOe ycnosue!

eTcs Heobxoaumoe konuyecTso necka (MG, otcesa).

yknapgka 6oppaiopa

boppatop npefoTepalLaeT CABMI TPOTYapHOro KNMHKepa B npouecce yknaaku. OH k-
CUPYeT rPaHnLbl MOLLEHBIX NAOLWAAO0K, NPENATCTBYS WX PACMON3aHUI0 HA ra3oHbl Npu
aKcnyatauuu. KnuHkepHble kupnuyu 60paiopa (Hanpumep, pag, BbINMOXEHHbIA Ha pe-
6p0) YKNaablBAOTCA HA PacTBOp C (hOPMUPOBAHNEM HAPYXHOW rpaHuLbl. [nuHa u wu-
pWHA BbIKNaAbIBAEMON NOLLAAN BHYTPM 6OPLIOPA PACCUNTLIBAETCA TaKUM 06pa3oM, 4To
NP NOCTOSAHHON LIMPUHE LIBOB 3-5 MM B HEM BMELLLANOCH LIEN0E KONNYECTBO KMPNUNYEN.

BbicoTa yknaaku 60patopa paccyuTbiBAETCA UCXOLA U3 TOMLLMHBI HECYLLEro W
MOHTAXXHOr0 Cnoes (MPUMepHO 3 CM) M TONLUMHBI KNIMHKepa. Perynupys BbICOTY
yKnagku 60pAtOPHbIX KaMHEN, MOXHO MONy4nTb 6OPAIOP, BbICTYNAIOLUIA BbILLE
YPOBHS MOLLEHMSA UMW NEXaLL A BPOBEHb C HUAM.

bopatop thopmupyetcs yknaakoi KnnHkepa Ha pe-
6p0. B03MOXHbI 1 Jpyrie BapuaHTbl: YCTaHOBKA
KIMHKEPHbIX KUPMYell Ha ThIMOK (BEPTUKANBHO) MK
1CMOMb30BaHME CMIeLManbHbIX 60PAIOPHbIX KaMHeA.

Cnoit pacTsopa nop GOpPAIOp packnaiplBaetcs no
pa3MeTKe C y4eToMm yknoHa 1,5-2%.

Rt

LLIBbI 60PAtOPA, B OTANYIME OT OCHOBHOMO MOLLEHMS,
3anonHaloTcA pacTBopom. CBexuii pacTBop yaans-
€TCA C NOBEPXHOCTI KAMHEl MOKPOIA LLETKOA.

Bnz 6opatopa ¢ ynnoTHEHHbIM HECYLLMM CFI0eM.
MoBEPXHOCTb NOAFOTOBINEHA K YCTPOICTBY MOH-
TAKHOTO C10S1 U MOLLEHNIO.

Isrstena.ru

30




Knuukep

. anmmm
TpoTyapHblii auEEEEE

YETBEPTbI 3TAN

noAroToBKa MOHTaXHOro Cj1osl MOLLleHUA

MOHTaXHbIA CRIOA MOLLEHMS (MOACHINKA) — CAI0M Necka UK LLEeMeHTHO-MNeCcYaHoli cme-
cu (1/5 nnn 1/6). Mo nec4yaHoMy UM NecYaHO-rpaBUAHOMY OCHOBAHWKO MOHTAXHbIN
COI MOXET 6bITb KaK M3 Necka, Tak 1 U3 LIeMEHTHO-NecYaHon cmecu. 1o 0CHOBaHMIO
13 LWE6HS MOHTXHbIA CNO MOXET 6bITb TONbKO U3 LIMC. MoAckIinKy BbiCbINAOT Ha
Y4aCTOK, OrpaHuUYeHHbI CO BCeX CTOPOH 60KOBbIM GopatopoM. Heobxoammoe Konu-
4eCTBO MaTepuana MOXXHO paccyuTaTh, UCXOAR U3 TOFO, YTO TOMLLYMHA 3TOMO CNOS CO-
CTaB/IAET OKOMO0 3 CM U HUKOrAA He NPeBbIaeT 5 cM.

lMozcbinka paBHOMEpHO pacnpefenderca no NoBepXHOCTU HECYLLIEro Cos U NPeABapuTeNnbHO pa3pasHiBaeF
€S C MOMOLLbIO MOAPY4HOr0 UHCTPYMeHTa (Hanpumep, rpabneit). MoHTaXHbIil CRoit TpambyeTcs (YnnoTHAeF
1) CneuynanbHbIM 3M1eKTPO- UK 6EH30MHCTPYMEHTOM (BUGPONNKTA).

VKnazka 04epeSHblX PAL0B KNMHKepa.

NATbIN 3TAN

yKJflagKa TPOTyapHOro KuHkepa

B npouecce 06xura LBeT KNMHKEpa MOXET NONYYUTLCH C HE3HAYUTENbHbIMK OT-
TeHKamu. 4To6bl JO6UTHLCA OJHOPOJHOCTU KNAZKW MO LIBETY PEKOMEHAYEM BECTW ee
OZIHOBPEMEHHO 13 HECKOJIbKIX NOJLOHOB.

MoLLeHne Ha4MHAKT OT YKPEenfeHHbIX rpaHuL 3amallnBaemMoro yyactka (6oppio-
POB, CTEH, IECTHNYHBIX CTYMEHE) 1 CHaYana BbIKNaJbIBalOT TONbKO HECKObKO PSAZ0B
KNWUHKepa B BbIGPAHHOM CTUAE BblKNagku. Mocne 3Toro war «pucyHka» TpoTyapHOro
KNWUHKepa (PUKCUpyeTcs U NepeHoCUTCS HUTAMU Ha NMOBEPXHOCTb, FOTOBYK K MOLLE-
HW0. 110 3TUM HUTAM OPWUEHTUPYIOTCA fanblie, pacnonaras BLOMb HUX MOHTaXHbIE
LWBbI. LLUnpuHa WBOB JOMKHA COCTaBNATL HE MeHee 3-5 MM.

LLIBbI 3aN0ONHAKOTCA NECKOM WA MOHTaXHOI CMecbo. Bo m3bexaHune cMmeLleHus
KNWHKepa BO BPeMs paboT Lienecoo6pasHo 3anoHsTh LBbI YXKe B MPOLECCe KNaaKu.

3anonHeHue LIBOB JOMKHO NOBTOPATLCS Yepe3 ONnpeaeneHHble NPOMEXYTKM Bpe-
MEHW, YT06bI YKNaaKa 6bina HaaexHoM.

BbIMOLLEHHYIO NnoLab BbIPABHUBAIOT BUOPONIOLLAAKON C PE3NHOBOI NOJOLLBO.
lMocne ynnoTHEHUA LWBbI HYXXHO [AOMOHUTENBHO 3aM0HUTL NECKOM U MOHTXHON
CMECBHO.

MolLigHine NOBEPXHOCTU ¢ (hOPMUPOBAHMEM
y30pa «eo4Ka».

B MecTax npuMbIKaHus MOLLEHUS K rpaHuuaM nno-
LUafKN BCEraa OCTATCA MyCTOTbI, MEHbLUE LIeNoro
kupnuya no pasmepy. OHI 3anONHSIOTCA JO6OPHbF
MM KPMUYamK, KOTOPbIe M3rOTaBAMBAKOT NPK NOMO-
L OTPE3HONM NuAbI («6onrapka» Unn LMpKynapHas
nuna ¢ JUCKOM [N KamHs).

LLIBbI (DMHWLLHO 3aMOMHRIOTCA C MOMOLLBI LLET-
k. [InA 3anonHeHns WCMosb3yloT MECOK MemKom
thpakumm (Mk<2,0). Mponueka WBOB CNOCOBCTBYET
YNNOTHEHNIO MECYaHOro 3anonHuTens. [ng sanos
HEHIN LLIBOB MOXHO MCMONb30BaTh LIBETHbIE CMECH.
VNoTHEHNe  06MLOBOYHOrO COSI MPOU3BOAUTCS
npu nomoLyy Bu6ponauTsl (m < 100 Kr) ¢ 3awwuTHON
NANTON U3 HEoMpeHa.
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