PLOMEHIALYY)
ASSOPTINEHT

"1

2022

i Wam “m

S {m o, [
S i m | om. , .
S i m m 4 m
S S S Y
- Rl IR IV B
[ p—— N S O
o e w B D ar =
4N sl B RSP AN
S T B Y RN
- A m | A =
el el L
-_— . w e -



Knunkep g mm
TpoTyapHblit e EE.

KIMMHKEPHbI KUPMNY -
NMOOAPOK OJ1A SACTPONLLUNKA

OA «J1y4LlIe» KXAbIA NOHUMAET YTO-TO CBOE. HWKe Mbl NOAENMMCS C BaAMU CBOUM NMOHUMaHUEM
|-| «Jly4LUero» KAMHKEPHOro Kupnuya. U Bbl CMOXKeTe 0TAATb eMy NpeanoyTeHne 0CO3HAHHO, ONUPasiCh
Ha 3HaHKSA. A He TOJIbKO HA NMPUSATHbIE OLLYLLEHNS, BUAMMYIO CONMAHOCTL W LWeiid pecnekTabenbHOCTH,
TAHYLLMIACS 3@ HUM OT OPUTAHCKNUX ABOPUKOB, FEPMAHCKIX FOPOACKMX NNOLLAfEeA N YNOYeK, N OT Halnx
POCCUACKNX NaMATHUKOB NPOMBbILLTIEHHON apXUTEKTYPbI.

cnosHMMOCTL 3alyMaHHOr 0, BOMOLLEHNE 3aMbiCila — BaX-
HbIW aCNeKT BbI6Opa peLleHnid gng 6naroycTponctea. Mpupoa-
HbIi LBET KJIMHKEPHOT0 NOKPbITUA BEIUKOSIENHO COYeTaeTcs

C 3eJ1EHbIM KONIOPMTOM ra3oHa 1 MHorouBeTuem caga. Tpo-
TyapHblii KNUHKEpP JaéT BO3MOXHOCTb COTBOPUTb 3NTUTAPHYIO
3J1eraHTHOCTb, KOTOPAs HUKOTLA He BbINAET U3 MOAbl. TpOTY-
apHbIA KNIMHKEpP UAeaneH Ans MOLLEHNS JOPOXeK, A Teppac,
NECTHUYHBIX KAaCKaJ0B, BOAOCTOKOB, BHYTPEHHNX JBOPUKOB.
CO0pHbIe JOPOXHbIE MOKPbITUA U3 TPOTYAPHOTO KNNHKepa, no

EcTb cnocobbl 3amocTUTD
AeLleBne, 4em KIMHKepom.
Ho HeT cnocoboB caenatb

370 NyyLLe.

m  Klinker — cnoBo, npoucxoasiiee
13 HWKHEHEMELKNX 1ManeKkToB, BOC-
XOANT K 3BYKONOAPaXKaTebHOMY
«klinkern», 03Ha4aroLLemMy «3By4aTb>.
Taknm 06pa3om, CNOBO «KNUHKEp»
MOXET ObITb NEPEBEAEHO KaK «3BYyY4a-
LLUA», «3BOHKUI». [1eiCTBUTENbHO,
KNWHKEPHbIE KNPNnYu npu coyaape-
HUW APYr 0 Apyra AaKT XapakTepHblii
APKNIi 3BYK.

CPABHEHUIO C ac(hanbTOOETOHHLIMY NOKPLITUAMU, & TAKXKE NOKPLITUAMU U3 JPYTUX UCKYCCTBEH-
HbIX KAMHEN, UMEOT NTYYLLMIA apXUTEKTYPHO-3CTETUYHbIA BUA. BbICOKME JeKOpaTUBHbIE U Xy[0-
XECTBEHHbIE CBOMCTBA, a TaKXe Apyrue npeumyLLecTBa TPOTYapHOro KnnHkepa o6ycnoBunu ee
LUIMPOKOE NPUMEHEHNE B 0COO0 0XKMBIIEHHBIX MECTAX: MELUEXOHbIX U TOProBbIX 30HAX, MECTaX
NapKOBKI aBTOTPAHCMNOPTA, aBTOMOGMIbHbIX NAPKOBOK, MOAbE3A0B K rapaxam u T. 4.

Mcnonb3oBaHue TPOTYapHOrO KNMHKEPA — TOT CAyyal, Koraa HepaamBbii NOAPAAYMK He UC-
MOPTUT 3aMbICEJT, @ Yepe3 Hero 1 penyTawLuio aBTopa. 3aMoCTUIN Bbe3HYI0 AOPOXKY 6ETOHHON
OpycyaTKOM. A Ha Heil B NePBYI0 XKe 3UMY LIUNaMKU X03NCKO/ MallMHbI NPOenach Koses — XoTb
Ccpasy MeHsI MOCTOBYH0. A KNNHKeP TBEPZ HACTOMbKO, 4TO LWWMbI €70 He LapanatoT. Msrkui rpa-
HWT NPOEAAIOT MOMEHTANBbHO, NPOYHbI GETOH MOCTENEHHO, a KNINHKEPHbIN KUPMNY — HUKOTAA.

3a CYeT ManbIX OTKNOHEHWIA OT reOMeTPUYECKUX PASMEPOB TPOTYAPHbIN KITMHKED TEXHONOTU -
4eH B paboTe . [lopoXXHOE NOKPLITUE N3 KITMHKEPA Nerko paséupaeTcs u BOCCTaHaBNNBAETCA
06paTHO Npu NPOKagKe 1 06CNYXXUBAHNU NOA3EMHbIX KOMMYHUKaUWUA. Ecnn 6eTOHHbIE [0-
POXHblE KAMHW 1 N3BECTHAKOBbIE U FPAHUTHbIE NAUTBI NPUOBPETAIOT HEPABHOMEPHBIN 0Kpac



m  VIcTOpUYeCKN KNNHKEPHbIA Kpnny
nosisuncs B CpeaHue BeKa B Ka4yecTse
CMYTHMKA 06bIYHOrO KEPaMMYeCKOro Knp -
nuya npu 06Xxure B neyax nepuogn4eckoro
[eNcTBUA Cbipua U3 rnH, 061afaoLLmux
cneundunyeckon «niowagkon cnekanus».
HepaBHOMEPHOCTb pacnpefesieHns Tem -
nepatypbl N0 06beMy Ne4n NpUBOANNA K
06pa30BaHNI0 Ha BHYTPEHHNX psajax 006 -
XKUTOBbIX CBOAOB «MEPEX0ra» — YaCcTUYHO
OCTEKJIOBAHHOT0 KUpPMmMYa co CTPYKTYpOM
KepaMu4eckoro KamHs. B nanbHeitiem
13[eNns TaKoro BUAa 6bIKN BbleNeHbl B
0TAENbHYI0 KaTeropuio.

npu AAMTENBHOM HaX0XAEHUM B Ka4eCTBE AOPOXKHOM0
MOKPbITUA, TO KNUHKEPHBIA KUPNWY 0CTAETCA POBHOOKPa-
LUEHHbIM N MOXET ObITb NEPesiOXKeH, HanpumMep, Ha peépo
UKW C LOPOXKM B OTAENOYHYH KNALKY LLOKONS UKW B CTEHKK
Konoaua. TpoTyapHbIii KNUHKeP — LOMTOBEYHbIA MaTepuan
MHOMOKPATHOI0 UCMOJIb30BAHMSA, NOITOMY €r0 NPUMEHeHNe
ABNAETCA IKOHOMUYECKMN BbITOAHBIM.

JIErKOCTb YKNIaAKW, BbICOKAS N3HOCOCTOMKOCTb, OTINYHOE
cuenneHue npn xonb6e, MHOTONETHAN MPOYHOCT LIBETA,
YHWBEPCANbHOCTb — BCE 3TO HEOCNOPUMbIE JOCTONHCTBA.
Ho HafieXXHOCTb — NNLWbL OAMH aCNEKT, NOBYXAAoLLNii
BbIGMPaTh TPOTYApPHbINA KITMHKeP. ECTb 1 Apyrue.

Knuukep g mm
TpoTyapHbiii an I

KomniekCHOCTb pellernin. dacaj, 0TMOCTKA 1 OCHOBHOE MOLLEHME Ha
y4acTKe BbINOMHEHO MOX0XNUM MaTepuanom! [Jom He TOPYUT Y4y>KEPOAHO

13 3eMJIN, OKPYXKEHHbI CepO-KPacHbIM 6ETOHOM U JIEHUKOBbLIMMW BYSIbDKHU -
Kamu. [JoM KNUHKEPHbIMU aKLIEHTaMU CTEH BbIPAcTaeT U3 KNUHKEPHON

)K€ OTMOCTKM, C KOTOPOW CTEKAKTCS Py4eiKku KNUHKEPHbIX AOPOXEK. Mpume -
HeHue pasHoo6pa3HbIX BUAOB YKNAAKM KINHKEepa NO3BONAIOT CO3AaBaTh
CaMble OpUrnHanbHble NaHAWAQTHbIE KAPTUHbLI U dhacafbl 3AAHNIA, OpraHuy -

Swwisrstenan 3

HO co4eTarolimecs apyr ¢ aopyrom.
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borarcTso LBeTOB 1 (hakTyp. BOT ele 04Ha OTNINYMTENIbHAA 0COBEHHOCTb
COBPEMEHHOr0 POCCUIACKOr0  KNUHKepa. ACCOPTUMEHT TpPOTyapHOro
KNHKepa: BOCEMb OCHOBHbIX LBETOB — KPACHbIA, KPaCHbIA (ON3LLKHT,
TEMHO-KPACHbIIA, TEMHO-KPACHbIA (DI3LINHT, KOPUYHEBbIA, TEPPAKOTOBBI,
rpapuToBbIii, 6POH30BbIA. [TOBEPXHOCTb MOXET ObiTb pefyuMpoBaHa
(06>XXMr B BOCCTAHOBUTENbHOW Cpefie CO3aeT UHTEPECHYIO UTPY OTTEHKOB
Ha MOCTeNnu W noXkekupnuya). KpacHolil M TEMHO-KPACHLIA KNUHKEp
U3rOTaBMNBAEGTCA W B TEXHONOTUW (PNIELIUHIa — NIABHOr0 nepexoja no
NOBEPXHOCTU KMPMNNYa OT KPAcHOr0 0 NPaKTUYeCKM YepHOro LBeTa.

m  KnuHkep MOXeT 6biTb Pas3HbIX LIBETOB —
0T 61010 40 YePHOT0, BCEX OTTEHKOB XKEJNTO0-
KPacHO-KOPWUYHEBOW raMmMbl.

KnuHkep — 3T0 HeM3MeHHbIW UBeT. Martepuan He noAkpalluBaetcs
XUMUYECKUMU  KpPacUTeNAMW U WUCKYCCTBEHHbIMM  Jo6aBKamu.
PasHoo6passe LBETOBOW rammbl  KNMHKEpa [OCTUraercs  nyTém
CMELUNBAHNSA PA3NNYHbIX BULOB FNH 11 BXOASLLMUX B X COCTAB MUHEPANIOB
B ONpeAenéHHblX nponopunsax. KnuHkep — WCKYCCTBEHHbIA KaMeHb,
N3roTaBnnBaembli cnoco6om BbICOKOTEMMNEPATYPHOTO o6xura
MAACTUYHBIX TNIMH A0 NOMHOrO UX ChekaHns 6e3 BKKYEHUA, MycTOT W

HO€ cneLrann3npoBaHHOEe NPON3BOACTBO KITIMHKEPA MOLLHOCTbIO
25 MAH. WT. yCNOBHOMO Kupnuya B rof. 0co6eHHOCTbIO 060pyaA0BaAHMA
HemMeLKoi nuHun «Tecton», 3anyweHHoN B KoHLe 2012 r., aBnseTcs
BO3MOXHOCTb BbICOKOTEMNEpaTypHoro o6xura (5o 1300°C), no3Bo-

KaBepH. Tak, 0TAaBas npu 06Xure BOAY, AeNatOLLY0 TANHY NIACTUYHBIM
KONIOMA0M, Yepenok npuobperaeT KpacHO-KOPUYHEBbLIA LBET OKCMIO0B

XeJiesa uiinm KOpMYHeBO-WO0KONa4HbIA LUBET OKCUAA MapraHua. nstoias NpOM3BOANTL PasnnyHbie hOPMbI, BUAbI N (haKTypHble

Knuukep — 370 3Konoruyeckn 6e3ynpevHblii matepuarn. MOBEPXHOCTN KMpMN4a, C LMPOKOA LiBETOBON ramMMOit.

Boratcteo hopmaros. TpoTyapHbiii knukkep JICP umeer 2 cpopmara; HOCTYMHOCTb. TPOTYapHbIi KNMHKEP NPOUSBOANTCA B JEHUH-

m [lepBbiii 3aB0A B Poccun, n3rotaBnuBaoLLni KIMHKEPHbIA KUPIUY 0T-
Kpbin nHxeHep CeHHuukuin B 1883 rogy, B 1884 rofy Havan paboTatb nog
Hbli YONMHEHHbIA TPOTyapHblil KnuHkep. OH o6nagaet BCEMM MpeuMmy- YepHUroBOM eLLe 01H 3aBOA. B T0 Bpems 60sbLIYI0 YacTb KIMHKEpa, npo-
LWeCTBAMI KIUHKEPa 06bIYHOT0 pasMepa — MOpO30CTORKOCTbI0 F200 i KpynHenwmit npon3BoAnTeNIb KEPaMUYeCKNX CTPOUTESTbHbIX N3BOAMUMOrO TUMI 3aBOJAMIA, Pa3GuBaniyl B LLe6EHb, KOTOPbIM 3acbinani
maTepuanos B CeBepo-3anagHom perote «J1CP. CTeHoBble Aoporun. TpeTuii n 4eTBepThi 3aBoAbl 0TKpbIBatoTeA B 1909 1 1913 roaax
B benononbe n bygax. OHM NPoOU3BOANAN KNMHKEP MOCTOBOIA. B nepBbie

5 y roabl CoBeTCKO BAACTW 6bIaN NOCTPOEHbI HECKONbKO 3aBOA0B, KOTOPbIE
BbICOKOIO Ka4yecTBa. «HWKOMbCKUIA KNPMNYHbIA 3aBOL>», OANH B Havane 60-x 6bi11 NepenpoUANPOBaHbI AN 3aKPBITHI.

rpaackon o6nactu. Becb acCopTMMEHT Ha cknagae, 663 Heob-
XxoAaumocTu npensakasa. «J1ICP» — ato Poccuickuit KnuHkep.

cTaHfapTHblid (200x100x50) n Jlour (250x80x50). «JToHr» — 370 YHUKanNb-

BOZJOMNOrNOLLEHNEM MeHee 2,5%, Y4TO NPeBOCXOAUT NOKA3aTeNn Kak 00bI4-

HOFO KMPMNYa, TaK 1 MCKYCCTBEHHbIX MAaTEpPUanoB Ans MOLLEHNS [OPOT. martepuansi» BO3POAUT NPOM3BOACTBO KITMHKEPHOW NPOAYKLMK

113 3aBOJ0B 06beNHeHUs — 3T0 nepBoe B Poccun coBpemeH-

4 www.lIsrstena.ru
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4pe3BblyaiiHo TBepd. OH He LapanaeTcs CTanblo LWNMNOB 3UMHEN Pe3nHbI IErkoBbix asTomo6unei. Lnnbi

m  [loAsnexuio cneunduyeckinx 06nacTeit NPUMEHEHNA ANA KNUHKEPHOTO KMPMya cnoco6eTBoBA «CbeJaloT» acanbT Ha Harpy>XeHHbIX MarucTpansx 3a Ce30H Ha 2-3 CM. OHW 3a Napy 31UM BbIKpaLLUBaoT
J10 yCTAHOBJIEHNE 6onee CYypOBOro Knumara Cc HaCTynjieHmem Manoro JIeJHNKOBOro nepuoa B XIV B.
Mopo3Hbie 3uMbl, 3aTpoHyBLINE Aaxe CeBepHyto Tannio, 06ycnoBuam cTabunbHblii CIPOC Ha MOPO
30CTOIMKNE MaTepUanbl ANs MOLIEHUS MOCTOBbIX. TaKxe KIMHKEPHbII KNPNUY CTan BOCTPeGOBaH Ans A N0yt HUKOrAA HE OTPAXKAIOTCA OH Ha BHELIHEM B TPOTYPHOTO KNnHKepa.
MOPO30CTOMKON 06IMLOBOYHON KNAAKN CTEH, AN KNaAKu U OTAENKM LloKonei. KnuHKepHbIA Kupnuy
npumeHanca ana ctponTenbcTBa Npu4anbHbIX CTEHOK B NOPTAX, MOCTOB, [1bIMOBbIX pr6 NpomblILLneH
HbIX NPEANPUATUIA.

6eTOHHYI 6pycyaTKy Ha npoesfax. O4eHb 6bICTPO OHW PACTPABNAKTCA C MATKUM HATypanbHbIM FPaHUTOM.

[ns matepnana MoLLeHus 06LLeCTBEHHO-AENI0BOI 3aCTPOIKI 3TN 3HA4EHUS Bbile TPEOYEMbIX, a A1 MOLLe -
HUS YACTHbIX JOMOBIALEHNA — HAMHOTO BbILLE TPEOYEMbIX. BbICOKas MexaHW4ecKas NPOYHOCTb (Ha CxaTtue,
13rné, NCTMPaHKE), Manas rmrpoCKONUYHOCTb, YCTONYMBOCTD LIBETA, BbICOKA MOPO30CTONKOCTb U, KaK Cref-
11 Heckonbko aprymeHToB B Luhpax. CerofHs noBbllEHHOE BHUMaHME YAeNseTcs Bonpocam 6na- CTBME, 0ITOBEYHOCTb — BCE 3TV MOKA3aTeSIN HAMHOTO NPEBbILIAIOT JENCTBYIOLLNE CErOAHS EBPONENcKue 1
rOyCTPOWCTBA TEPPUTOPWUIA PA3NIMYHOT0 Ha3Ha4yeHs. Bee Yalle B npoekTax naHawagTHoro ansaiHa pOoCCWiACKNe CTaHLapTbI.
CNONb3YETCSH MOLLEHNE C MPUMEHEHNEM UCKYCCTBEHHOTO UM HATYPAITbHOTO KaMHS. Mpu aToM,
B CBA3M C BbICOKOW CTOMMOCTbIO 11 HU3KOW M3HOCOCTOMKOCTbLIO HATYpasibHbIX KaMHeli, 0Co6Yro nony -
NAPHOCTb NOMYHYNI0 MOLLEHWE C UCMONb30BAHUEM UCKYCCTBEHHOrO KaMHsl — TPOTYapHOr0 KIIMHKepa.
Haw TpoTyapHbIn KnuHkep nmeet mapky 8 MMMa, BogonornoLieHne MeHbLie 2,5%, HU3KYI0 Nopu-
CTOCTb W BbICOKYH0 MOP030CTOMKOCTb F200.

m  lITak, MOp030CTOMKOCTb
KnuHkep — aTo HU3Koe BogonornouieHne. QO4eHb HU3KOE BOAO - KNnHKepa 3aBeoMo BbILLe,

NOrMIOLEHNE He NO3BONSET KUPMNYY HACBILLATLCA BOAON, a 3HaunT,  YEM Y 00bIMHOTO Kuprnya, a
BbICOJIbl HA ero NOBEPXHOCTKN

npu MOp03ax BoAa He ByaeT Kpuctannamu nbaa peaTh Kanunnspsbl,
p p A ya P fap P He 06pasytoTcs.

paspyluas knuHkep. Co6CTBEHHO FOBOPS, B KTMHKEPHOM KUpnnye

NPaKTUYeCcKI HET Kanunnsapos. OH CTOMb XOPOLLO CPECCOBaH, YTo

Bnara npu cyLiKe u 06)Xure NoKNaaeT ero UCKNYUTeNbHO B Napoo6pasHoM Bujie. AT0 Xe CBONCTBO
NCKMIOYAET BbICOMbI HA KTMHKEPHOI KNajKe. ( BbIconbl — 3T0 BLIHOC Kanunnspam BOAOPACTBOPUMbIX
COMei U3 KaMHs 11 KNago4YHoro pacTeopa Ha NoBEPXHOCTY MPY BbIChIXaHNN NPOMOKLUENA KNaaku .)

KnnHKep — 310 BbICOKAS MPOYHOCTb.
m llges co3naHms 0co60 NPOYHOro Kup -

CnocoGeH BbiepXaTb PacnpenenuTenbHyIo Ha- nnya, croco6HOro 3aMeHNTL FPaHIT, MosB -
rpy3ky 6onee 450 kr/em’, a COCPE0TOYEHHYI0 — NAnacb BO MHOTMX CTPaHax B pa3Hoe BPeEMs.
[TepBbIM 60/1€€ UK MEHEE YCMELHbIM OMbl -
TOM CTana MacTepckas B JaTCKOM MeCTEYKe
BokxopHO, ocHoBaHHas B 1743 rofy. OfHako
NMPOYHOCTM NPU CXKATUK eCTb BaXXHOE CNeACTBHeE. MacluTabHOe NPUMEHEHNE HOBOTO MaTepHu -
Huakas nctnpaemocTb. Y Kepamukyu npo4HOCTb Ha ana Havanock no3xe 1 B Fonnanauu, koraa
B 1809 rofy aopora u3 KJimHKepa AJIMHON
12,5 km coeguHuna Amctepaam ¢ Fapnemom.

6onee 600 Kr/cM” 3T0 Kak BECOM NErkoBOro
aBTOMOOWA HArpy3nUTb KaBMyK-LUNUIbKY. Y Takom

13rn6 (Ha cpes, Ha CKOM) KOpPenupyer ¢ NpoYHo-
CTbH Ha CXaTue. MPOYHbIA KNUHKEPHBIA Kupnuy
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XA PA KTE P M CTM KM ; OTK-;th)ﬂHZiI:: (F))?Sr:f;lpg;()c?;i%:zrj :J:Irgg;emll)-lae [;fSJ'IVILIHbIX (hopmaToB, a TakXKe npefiesibHble JoNYyCTUMbIe
NMPEVMYLIECTBA KIIMHKEPA Tagwia 2

Pa3mepbl TPOTYapHOro KNNHKepa, MM

®opmar [nnHa LnpuHa TonwmHa
n n n
CpaBHeHuMe TPOTYapHOro KNMHKEpa ¢ aHanoramm Howmwan — 0Clouwe  Hommwan e Hommwan e
o O T s TGS T T O ggye w0 s w0
- « »
py ; potyap 051H® 250 5 80 +3 50 £

CpaBHUTENbHbIE XapaKTEPUCTUKI BETOHHOI KNMHKePa, NPUPOAHbLIX KAMHE 0Caf0HbIX, MeTaMopdn-

HECKIX W MArMATHHECKUX NOPOA U KNMHKEPA TPOTYAPHOTO NPEACTABNGHbI B Tabnuue 1. TpOTyapHblii KNUHKEP MOXET NPUMEHATLCS KaK AN «MATKOWM» (YKNajKa Ha NecyaHy 0CHOBY C y3-

KUMW LWBaMU, 3an0IHAEMbIMNI I'IeCKOM), TaK U ANs «KeCTKON» yKnagku (yKnanKa Ha 6ETOHHYH OCHOBY C

Tabnuua 1
3anoJsIHeHNeM LIBOB 6ETOHHLIM PAaCTBOPOM).
MpupozHbie KamHy DU3NKO-MeXaHN4eCKMe XapakTepucTUKn TPOTyapHoro knuHkepa «J1CP» npeacTaBneHbl B Tabnuue 3.
HanmeHoBaHwue 6ISeTOHHam 0canouHble u MarmaTudeckue Knuukep .
napameTpa pycHarka METaMophUECKme (rpaHwT, ra66po- VORI Ta6nuua 3
(n3BeCTHAK, Mpamop) Inabas)
Pasmep, Mm 200x100x50 / 250x80x50 (n0oHr)
MoposocToitkocTb He menee F200 F50-100 He mexee F100 He mexee F200 B [ 29_94
Boponornowyenve He 6onee 5% He 6onee 8% He 6onee 5% He 6onee 2,5% Knacc cpeaHeit nnoTHoCT 2,0
I'Ipeﬂeﬂ Eg?;ggcm He menee 5 Ma He menee 3 Mia He menee 6 MMMa He menee 8 Mlla DI CTEFRIERTC S ERED )
p Mopo30cTolKoCTb He meHee F200
Nctupaemoctb He 6onee 0,6 r/cm? He 6onee 1,8 r/cm? He 6onee 0,6 r/cm? He 6onee 0,5 r/cm? Mpeaen NpoYHOCTM NpU U3ru6e Bonee 8 MIMa
Mctnpaemoctb He 6onee 0,5 r/cm?
Bonee BbICOKME MexaHNYeCKNe U (PU3UKO-TEXHUYECKNE XapaKTePUCTNKI KITMHKepa TPOTyapHoro, a KNCIIOTOGTONKOCT He MeHee 95%

TaK)e BbICOKash YCTOWYMBOCTb KIIMHKEPHOI KEPAMUKIA K BO3[IENCTBMIO arPecCUBHBIX CPEA B FOPOACKNX
YCIOBUSAX MO CPABHEHUIO C GETOHHON GPYCcYaTKON 06ECNEYMBAKOT 6r0 0CHOBHOE MPENMYLLECTBO — Gonee
BbICOKY!0 [10/ITOBEYHOCTb.

B cpaBHeHUU ¢ 3apyGeXHbIMU aHanorami, TPOTyapHbIi KnuHkep «JICP» NpofaeTcs Ha PbIHKe CTPO-
UTENbHbIX MaTepPUanoB 3HauNTeNbHO aewlesne. Mbl lenaem cTaBKy Ha 60MbLue 06bEMbI peanusaLini u
LEeMOHCTPUPYEM BO3MOXHOCTI UMMOPTO3AMELLEHUS.

TexHU4eckue XapaKTEpPUCTUKKU TPOTYapPHOro KMHKepa

Knunkep npoussoactsa 000 «J1CP. CTeHOBbIe» U3r0TaBAMBAETCSA B COOTBETCTBUM C TPEOOBAHNAMN
[0CT 32311-2012 «Kupnuny Kepamn4eckmnin KNMHKEPHbIA AN MOLLEHUS. TEXHUYECKINE YCIOBUS».

N3aenns n3rotaBnnBatoTCA NPAMOYrobHOA HOPMbI, MOTYT UMETb (haCKy Ha KDOMKAX BOKPYT OLHOIA
unu 60nee NOBEPXHOCTEI, 06Pa3yOLLMX PabOYyH FpaHb, a TaKKe UKCUpytoLmMe BbICTynbl. Dukcn-
PYIOLLME BbICTYMbl — ABA HEBONbLUKX BLICTYNAIOLLMX MPOUASA HA ThIYKOBOW 1 N0XKKOBOW NINLIEBOI CTO-
POHE KMpnunya.
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TpoTyapHbiii an I

Bonpoc 0 npuMeHeHUM KNMHKepa KepamMmn4eckoro TpOTyapHOro Npu MOLLEHNI JOPOT Pa3fINYHbIX Ka -
TEropuii B 0TE4eCTBEHHOW HOPMATUBHON NNTEPATYpPe He OCBELLEeH. [10 HeflaBHEr0 BPEMEHMN OTEYECTBEH -
HbIX NPON3BOANTENEN AOPOXHOIO KNUHKEPA He ObINo, NO3TOMY ero NPUMEHEHUEe He HOPMUPOBANOCh.
B npakTuke e 3apy6eXXHOro JOPOXXHOIr0 CTPOUTENbCTBA HA060POT — JOPOXHbINA KNNHKEP ABNAETCS A0 -
CTaTO4HO TPAAMLNOHHBIM MaTepuanom. Hapsgy ¢ pa3nnyHbIMU XapakTepUCTUKAMN AaHHO NPOAYKLAK
B 3apy6e>XHON HOPMATMBHOW IMTEPATYPe BOMPOC 0 BO3MOXKHOCTU NPUMEHEHUS KNNHKEPa AN MOLLEHNS
YBSI3bIBAETCA C KAaTEropuel 4oporu, KoTopas onpenenifeTcs no nokasaTesnto NonepeyHomn paspyLuatoLlen
Harpysku. 3ta Harpy3ka xapakTepuayeT Npo4HOCTb KNMHKEPA MpW ero UCMbITAHUAX HA TPEXTOYEYHbINA
13rn6. Tpebyemble 3Ha4eHMS NONEPEYHON Pa3pyLLAOLLE HArpy3KI B 3aBUCUMOCTM OT KaTeropuut KNuH -
Kepa no AaHHbIM, npuBefeHHbIM B cTaHaapTe EN 1344 «[TpoekTupoBaHMe 1 M3roTOBNEHNE MOLLEHbIX
MOKPbLITWIA» NPUBEAEHbI B Tabnnue 4.

Ta6nuua 4. Tpebyemble 3Ha4eHUS NONEPEYHON pa3pyLLakOLLEn Harpy3Kku B 3aBUCUMOCTH OT Kateropuu no EN 1344
«[lpoeKTUPOBaHNE N U3rOTOBJIEHNE MOLLEHBIX NOKPbITUIA»

Kareropus CpepHee 3HaveHne >H/mm EnnHnyHOoe 3Ha4YeHmne > H/mm
T0 Tpe6oBaHus OTCYTCTBYIOT
T1 30 15
T2 30 24
13 80 50 B npakTuke 0TE4eCTBEHHOrO NMPOM3BOACTBA KEPAMMYECKOr0 KUPMIYA TakxKe NPOBOAATCS UCMbITAHMS Ha

T4 80 64 TPEXTOYEYHbIV U3rM6, HO B OTAIMYME OT HOBbIX 3apY6EXHbIX HOPMATUBHbBIX JOKYMEHTOB HOPMUPYETCS He No-

nepeyHas paspyLuaroLLias Harpyska, a npo4HOCTb Npu n3rube. Mpw 3Tom cama hopmysa pacyeTa npoYHOCTH,
koTopas npusogutcs B FOCT 8462 «Matepuans! cteHoBble. MeTofbl onpefenequs npeaesioB Npo4HOCTY
Mpu CXaTum n n3rnbe», MoOXeT 6bITb NErko NpeobpazosaHa Ans onpeaeneHns NonepeyHon paspyLuaroLLe
Harpy3ku no esponeickomy ctangapty EN 1344:

Tam xe (8 EN 1344) npnogarca pekoMeHAaLmm no npUMeHeHN0 KepamMmu4eckoin KImHKepa:

«Knacc nonepeyHoil paspyLuaroLlein Harpyskiu T1 u T2 rapaHTupyert nonepeyHyr0 paspyLuatoLLyo Ha-
rpy3Kky 30 H/mMM. 3Tn KaTeropum MoXHO BbIGUPaTh A1 NOKPbITAA C HEOONMbLIUMY HArPY3KaMK, TaKUMI KakK
nepuoaM4ecKoe ABMKEHIE NIErKOBbIX aBTOMOOMEN. 3-P-l

Knaccwl T3 v T4 ra 80 H/mm. 370 6 0 =———: . (MoT0CT 8462)

PAHTUPYIOT CPESHION NOMEPEYHYI0 Pa3pyLUAIoLLYIO HArpy3Ky MM. 370 6ornee AN E

BbICOKOE 3Ha4eHMe Pa3peLLaeT TakxKe Npoess rpy30BbIX aBTOMOGUIEN».
pasp PO3ATRY rAe: o — HanpshxeHue pacTshkeHns npu udrnbe (8MMa unu 8H/mm?)

P — paspywatoLuas Harpy3ka
| — onuua knuHkepa (200 mm)
b — wunpuHa knuHkepa (100 mm)
h — TonwmHa knuHkepa (50 Mm)
tora, po P_270"h* _2-8-50% .
b 31 3-200 MM
Takum o6pasom, knnHkep «J1ICP» no Knaccy NPoYHOCTI 3aHMMAET NPOMEXYTOHHOE NMONOXEHNE MEX Y
knaccamu T2 1 T3, a cneaoBaTesibHO, N0 CBOMM NPOYHOCTHLIM XapakTepucTikam B COOTBETCTBUN C PEKO-
meHpaumamu ctaHaapta EN 1344 moxeT npuMeHATbCS AN MOLLEHWS:
* NMELLEXOOHBIX KOMMYHUKALWIA (TPOTYapbl, anneu, 4OPOXKMU, TPOMUHKK);
* 06LLECTBEHHbIX MPOCTPAHCTB (CBOGOAHbIE OT TPAHCMOPTA TEPPUTOPUI 06LLEr0 NONb30-
BaHMS, B TOM Y1CIE NELLEXOAHbIE 30HbI, NA0LWAAN, YNULbI, CKBEPbI, 6YbBAPbI, a TAKXe
Ha3eMHble 1 MOA3EMHbIE H4aCTy 3[AAHNIA 1 COOPYXKEHUIA);
* TAPKOBOK, TPOTYapOB, BEIOCUMNEAHbIX JOPOXKEK;
* TPAHCMOPTHbIX NPOE3/0B C KPATKOBPEMEHHOW Harpy3Koii 0T 60JbLUErPY3HONA TEXHUKMN.
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Knuukep

TpoTyapHbli anEEEN

NMPOEKTUPOBAHUE JOPO>XHbIX
[MOKPbITUN N3 TPOTYAPHOI'O
KITMHKEPA

lpoekTHaa noaroToBka

MpoeKkTHass NMOAr0OTOBKA KanuTanbHOro CTpouTensctBa B CaHkT-leTepbypre perynupyetcs nonoxe-
Husamn TpagocTpouTensHoro kogekca PO [1] (¢ yuetom ctatbu 7 @eaepanbHOro 3akoHa «O BBeAEHUN B
Jenctene lpagocTpomTensHOro kogekca Poccuinckorn @efepaunn»), 3akoHamm n 4pyrumMm HopMaTuBHbIMM
npaBoBbIMU akTamu Poccumitickoit Pefepaumnmn CaHkT-Metepbypra.

MpoekTHas 1 paboyas AOKYMEHTALMUS U Pe3yNbTaThl MHXEHEPHbIX U3bICKaHWA AOMKHbI COOTBETCTBOBATH
TPe6OBAHNAM TEXHUYECKUX PErNIAMEHTOB, a 0 UX BCTYMNEHUS B CUAY — [EACTBYIOLNM HOPMATUBHBIM J0-
KYMEHTOM, MPUMeHsieMbIM B 0611aCTI CTPOUTENLCTBA, B 4aCTW, He NPOTUBOPeYaLLeil PefepanbHOMY 3aKOHY
«0 TeXHU4eckom perynuposaHun» [8] n lpagocTpouTenbHOro kogekca PO [1] .

[MpoekTpoBaHne JOPOXKHBIX MOKPLITUA TEPPUTOPNIA XKUNOW M 0OLLECTBEHHON 3aCTPOKM LOSIKHO OCY-
LLIeCTBNATLCSA B COOTBETCTBUM C TpeboBaHuAMN PefepanbHoro 3akoHa oT 30.12.2009 Ne 384-D3 «TexHu4e-
CKMIA pernaMeHT 0 6e30MacHOCTY 34aHWIA 1 COOPYXXeHNIA» [13], 0TPACcNEBbIX U PErMOHANTbHBIX HOPMATUBHbIX
[OKYMEHTOB N0 A0poXHOMy cTpoutensctsy OLH 218.046-01 [6], PM[ 32-1802012 CI16 ¢ y4eTOoM peko-
MeHZALWIA N MPAKTNYECKNX PYKOBOLCTB NPOU3BOAUTENEI NCKYCCTBEHHBIX KAMHEN MOLLEHNS.

OpraHu3aunoHHO-TEXHNYECKNIA NOPALOK OCYLLECTBNEHNS rPAAOCTPOUTENbHON JEATENbHOCTY HA TEPPU-
Topum CaHkT-MeTepbypra B 4acTu apXUTEKTYPHO-CTPOMTENIbHOTO NPOEKTUPOBAHNS 06LEKTOB KanuTanbHOro
cTpoutenscTBa pernameHTupyetca PM 11-08-2009 CaHkT-MeTepbypr.

YcTpoicTBO AOPOXHDLIX 0feXA

Ha atane npoekTpoBaHus He0OX0AMMO HA3HAYUTb UM PACCHUTATE KOHCTPYKLNIO OPOXHON OAEXAbI, NPet
YCMOTPETb NPOAOIIbHBIE W MOMEPEYHbIE YKIOHbI MOKPbITUSA, BbIGPATL U PaCcnoNoXuTb BOAOCOOPHbIE YCTPONCTBA,
a TaKXe PUCYHOK YKMaZKn TPOTYapHOro KnuHkepa. Heo6XxoAumo 3apaHee COOTHECTU (DOPMbI U pa3Mepbl TPo-
TYapHOro KIMHKEPA C KOHKPETHbIM MECTOM MOLLEHUS, Y4UTbIBAA NpU 3TOM Hanu4yue BCTPaUBaeMoro nmeo yxe
MMEHLLIErocs ONoHUTENbHOr0 060pyL0BaHMUS (CBETOBbIE NPUOOPbI, CUCTEMY CHErOTastHUA U np.).

[opoxHas ofexnaa ¢ MoKpbITUEM U3 TPOTYapPHOro KIMHKEpPA — 3T0 MHOTOCNOMHAA KOHCTPYKLMS, BOC-
NPUHUMAIOLLAs BHELLHIOK HArpy3Ky 1 NepeaaroLlas ee Ha NOACTUNAIOLIMIA FPYHT. Kak npasusio, OHa COCTONT
113 TOKPbITWS, HECYLLIEro 1 (Mpu He06X0ANMOCTY) LONONHUTENLHOMO CNOS OCHOBAHWA, @ TAKXE rpyHTa 3eM-
NAHOro NonoTHa (puc. 1).

lMokpbITHE — HENOCPELCTBEHHO BOCNPUHUMAET BO3AENCTBIE OT aBTOMOBOUILHOIO, NELLEXOAHOr0 AABUXKE-
HUS, @ TaKXXe 0T aTMOCepHbIX haKTOPOB.

[MoKpbITUE BKIHOYAET:

* COOCTBEHHO MOKPbITUE U3 TPOTYAPHOIO KIIMHKEpa BbICOTON ceveHuns 50-140 mm;

* 3aM0JTHEHNE LUBOB MEXAY UCKYCCTBEHHbIMU KaMHAMU 3-5 MM;

* BbIPABHNUBAOLLMIA (MOHTXKHbIN) CON TONLIMHOMA 3-5 CM B YNIIOTHEHHOM COCTOSHUL;

* MPOCIOIKY MOL MOHTXHbIM CIIOEM.

BbipaBHMBatOLLMIA CNOI NPeAHA3HA4YeH Ans YCTPAHEHUS HEPOBHOCTE OCHOBAHNA.
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PucyHok 1.
KoHcTpykumus fopoxHoi
OAEXAbl C NOKPLITHEM
13 TPOTYapHoro
KNUHKEpa

TpoTyapHbIii KNUHKEp
C 3an0JHEHNEM LLIBOB
——— MOoHTaXHblIi croi

—— [pocnoitka nog MOHTXHbIM CIOEM

HecyLyuii cnoi 0CHoBaHUS

[lonoNHUTENbHbIA
CINOV 0CHOBAHUA

YKpenneHHbli (yny4LleHHbIi) cnoi
TPYHTa 3eMeNIbHOro NoNoTHA

——— [pyHT 3eMeNibHOro NonoTHa

Hecyuiee ocHoOBaHWE — 4acTb JOPOXHO 0f1eX/bl, 06ecneymBatoLLlas COBMECTHO C MOKPbITUEM Nepepac-
npefeNeHne U CHUXKEHNe JaBNEHNS Ha HIDKeNeXallme JONONHNTEeNbHbIE CIION UAN TPYHT 3eMAISHOT0 NONOT-
Ha. OCHOBaHME MOXET ObITb BbIMOMHEHO U3 PA3NMYHbIX MaTEpPUanoB: Le6Hs, YKNaabiBaemMoro ¢ packimH-
KOW; NeCKO-LLeMEHTHO CMeCU; Le6HS, YKPEnIeHHOro LLEMEHTOM W PACKJTMHLOBAHHOMO NMECKO-LIeMEHTHON
CMECbH UNK JpYrux matepuanos, MOAYNb YNpyrocT KoTopblx npesbiwaet 180 MMa.

JlONONHUTENbHBIA CNOA OCHOBAHMA, B 3aBUCMMOCTM OTPELLAEMbIX 3314, MOXET BbINOMHATE MOPO30-
3aLUTHYHO, APEHUPYIOLLYIO UAN TENAOU30ANPYHOLWYI0 DYHKLMK. OH BBINOMAHAETCS U3 APEHNPYIOLINX He
NOABEPXKEHHbIX MOPO3HOMY MYy4eHUI0 MaTepuanos (Necok ¢ MOLYJIEM KPYMHOCTM 2 1 60J1ee U Koadhdm -
LMEHTOM (hMNbTPaLIMM He MeHee 2 M/CyT, wnak 1 np.). Cnow 0CHOBaHUS LOMKHbI GbITh HE MEHEE BEJINYNH,
NpuBeLeHHbIX B TabnuLe 5.

Tabnuua 5

MuHUManbHas ToMLMHA Cos, CM, NPU YKNaaKe
HaumeHoBaHue matepuana cnos
CneumnanbHbim YKnaginkom MHoronpounbHbIMY MaLLMHAMK

KameHHble MaTepmanbl 1 Necku,
06paboTaHHbIe HEOPraHNYeCKNMI BSXKYLLMMN

[PYHT, 06pabOTaHHbBIN BSXKYLLMM 8-12 8-12
[ny6uHa nponuTKK Lie6Hs = 4

LLle6eHb 1 rpaBuii He 06paboTaHHbIE BSXKYLLAM 15 15
* Ha NMecyYaHoe 0CHOBaHME 8-10 8-10
* Ha YKPENeHHOe KaMeHHOe 0CHOBaHME

[Mecok 20 20

Mpumeyanns K Tabnuue:
1. bonblume 3Ha4eHNs TOMLLMHbI AaHbl ANS TPOTYapoB MarncTpanbHbIX JOPOT W YAWL.
2. TonwumHa cnos JoMmkHa NpeBbIlaTh pa3mMep Hau6omnee KpyMHbIX YacTUL, KAMEHHbIX MaTepuanoB He MeHee YeMm B 1,5 pasa,
KpOMe LLEe6Hs C NPONUTKOIA.

8-10 8-12

[PYHT 3eMENbLHOr0 NONOTHA — CYLLECTBYIOLLEE TPYHTOBOE OCHOBAHWE B Npejenax Tak Ha3bIBaeMOro «pa-
604ero cnosi», To eCTb Ha rMy6uHY 1,5 M OT NOBEPXHOCTU NOKPLITUA. [PYHT 38MeNbHOr0 NOI0THA MOXET CO-
JepXarb 06pab0TaHHbIA WU YNOTHEHHDBIA NOBEPXHOCTHBIA CAOM C LieSblo NOBbILLEHUS ero MPOYHOCTHBIX,
LedopMaLOHHbIX XapakTepucTUK 1 MOPO30YCTONYMBOCTN.



Oco6eHHOCTH NPOEKTUPOBAHNA OPOXHOI0 NOKPbLITUS

LLiBbI AOPOXHOIr0 MOLLEHUS

0Cco6EHHOCTb OPOXKHOr0 MOKPLITUS U3 TPOTYAPHOTO KNHKepa — 60MbLUOE KONNMYECTBO LWBOB. Heobx0-
JMMO COOJI0AATE MUHMMASIbHYIO TOSILLMHY LWBOB 3-5 MM, KOTOPbIe 06€CNeYnBatoT NPOEKTHOE NO0XKeHNe
TPOTYApPHOTO K/MHKepa U NpeSoTBPALLAKT CKOMbI FPAHEeN npu nocienytowem Tpam6osanumn. TpamboBaHue
CN0st TPOTYApPHOrO KNWUHKEpa HE0O6X0AUMO MPOU3BOANTL TOMBKO NOCE 3anOfHEHNs U YNAOTHEHNUS LIBOB!
[Ins nyywero ynnoTHEHWS NPOCLINKY OCYLLECTBASKT B HECKONIbKO pa3 ¢ NPOSIMBKOA BOLON. 3anonHeHne
HEeo6X0AMMO MPOU3BOANTL NECKOM MENKOM (OPaKLMW WK KNaao4HbIMI pacTBOpamu, B 3aBUCUMOCTY OT
BEMMYMHbI LIBA. AN BbIAEPXKMBAHNUS FEOMETPUM 3a30pa UCMOMb3YIOT METANNNYeCcKne, MBO NNacTUKOBbIE
HanpaBNAOLLME, HATAHYThIN LLHYP.

Ha nnowagkax ¢ newexoaHbIM ABUKEHNEM Manoil MHTEHCUBHOCTM WK KaK 3M1eMeHT YKpennaeHus fo-
MyCKAeTCs YCTPOICTBO NOKPbITUIA M3 TPOTYAPHOTO KNIMHKEPA C «3eMeHbIMI» LIBAMU. 3TU LLIBbI YBENNYEHHOIA
LUNPUHBI NPeAHa3Ha4YeHbl AN 3an0NHEHU CMECbI, COIEPXKaLLEe pacTUTENbHbIA rPyHT. Mpu ncnonb3o-
BaHWU NOKPLITUS C «3eMEHbIMI» LBAMW MUX PACYeTHas LUMPMHA HA3HA4YaeTcs NpoekToM. PekomeHayemas
pacyeTHas WUpKHA LWBOB — 40 35 MM. LLIBbI yBENUYEHHO LIXPUHBI (80 35 MM), 3aN0NHATCA NIOAOPOSHON
CMECbI0, Kyfa BbICAXXMBAOT AEKOPATUBHbIE TPABbI, NErKO NEPEHOCALLME BbiTaNTbIBAHME. Tak Xe, yBENNYeH-
Hble LWBblI MeXAY 6PYCYaTKON MOryT ObITb 3anN0SIHEHbI ranbKOW, OTCEBOM PAHUTHOrO LEGHS 1 Apyriumun
NIeKOpPaTUBHbLIMI MaTepuanamu.

Knuukep

TpotyapHbiii amim|

Pac4eT gOpoXHbIX ogexna
[lopoxHas ofjexpaa ¢ NOKpbITUEM U3 TPOTYapHOro
KIMHKEpa paccyuTbiBAeTCA N0 KPUTEPUAM Mpefenb-
HOFO COCTOSIHWA AN HEXECTKUX LOPOXHbIX OAEX[
[cm. MOJH «MpoeKTMpoBaHmne HeXECTKIUX LOPOXKHbIX
onexa., ®ryn «CotwsnopHun», 2002; KoHcTpyuposa-
HIE 1 PacyeT HeXECTKUX JOPOXHbIX ofexa. oA pes.
H.H./BaHoBa. M.: TpaHcnopr, 1973].
B pesynbrate pacyeta onpefensieTcs KOHCTPYK-
LS JOPOXKHOM OAEXAbI W TONLLUMHA COEB 0CHOBAHNS
(3Ha4eHUs JAHHOM BENNYUHBI HE JOMKHbI ObITb MEHb-
e yKa3aHHblX B Tabnuue 4). [ns TMNOBbIX YCIOBUIA
CTPOUTENbLCTBA CYLLECTBYIOT CreuuanbHble CrpaBoy-
HUKM unn katanorn. Hanpumep, B CaHkT-leTepbypre
pa3paboTaHo «PyKoBOLCTBO MO KOHCTPYKUMSAM, TEXHO-
Norun yCTponcTsa 1 TpeboBaHUAM K LOPOXHbIM MO-
KPbITUAM U3 UCKYCCTBEHHbIX KamHeil MoLeHus» CII6.:
Mapus CI6, 1996, raoe nprBOAATCA TUNOBLIE KOHCTPYKLIMN AOPOXHBIX OAEX[ C MOKPbITUEM U3 KAMHER MO-
LLIeHNS B 3aBUCUMOCTH OT FPYHTA, TUMA MECTHOCTH, YPOBHA IPYHTOBbIX BOZ (YI'B), TONLLNHBI UCKYCCTBEHHO-
ro KamHs 1 Ko3auLmMeHTa npoYHoCTK. locnefHnii Ha3Ha4YaeTCcs B 3aBUCMMOCTM OT KaTeropuu ropoAckux
ynuu v gopor. Tak, Ans MarncTpanbHbIX ynuL 06LL4eropoLcKoro 3Ha4eHNs OH paBeH 1, a fns ynuL MecTHOro
3HayeHus — 0,84.

Y4uTbiBas NOBbILLIEHHYH [eOPMATUBHOCTL MOKPBITUS U3 TPOTYapPHOTO KIMHKEPA B Ha4aNbHbIA nepuos,
9KcnyaTauun, Npu NPOeKTMPOBAHUM HEOBXOAMMO NPeayCMOTPEeTb Mepbl, 06ecneyunBaroLLme Ko3ahuuneHT
ynnotHeHus rpyHTa 0.98 B npegenax 1.3 M 0T NOBEPXHOCTM NOKPbITUSA. ECK 3TO He NPeACTaBNSETCA BO3MOX-
HbIM (13-32 BbICOKOrO 3a/IeraHns rpyHTOBbIX BOL, HANNYUA NOA3EMHbIX KOMMYHMKALMIA 1 NPOY.), TO pacyeT-
Hbl€ XapakTepUCTUKM FPYHTOB NPUHUMAKITCS Kak s 0C060r0 TUNa BAXXHOCTM FPYHTOB 3EMIAHOIO NONOTHA.

KOHCTPYKUMSA LOPOXKHOW OAeXAbl Ha3Ha4aeTca Ha

OCHOBaHMM pacyeTa Ha NPO4HOCTb U MOPO30YCTONYM-
BOCTb. KOHCTPYKUMM HA TPYHTOBOM OCHOBaHUM Tuna
NbINEBATbIX NECKOB U MMUHUCTLIX FPYHTOB (KPOME Cy-
Necwy JIerkor KpynHoW, a TakKe Cynecw Nerkoi npu 1-m
TUNE MECTHOCTU MO YCNOBUAM YBIKHEHUS) AOMKHbI
ObITb TAKXXe PaccyuTaHbl HA BPEMEHHOE pa3MeLLeHue
BO/b! B MOPaxX APEHUPYIOLLEro Cros (LOMNOMHUTENIbHO-
r0 CNOS HECYLLEro 0CHOBAHUS).

B ka4ecTBe pacyeTHO Harpy3ku Npu NpoeKTMpoBa-
HWAW TPOTYapOB C MOKPLITUEM U3 TPOTYApHOTO KIMH-
Kepa cfieflyeT NPUHUMATL Harpysky 0T Y60pO4HOM
TEXHUKWU. ECn Ha cTagnun npoekTUpOBaHUS HET BO3-
MOXXHOCTW 060CHOBATb TUMN MPUMEHAEMOIT YEOPO4HOI
TEXHWUKW, Ans TPOTYapoB LUMPUHOIA 6onee 2 M 32 pac-
YeTHbIA CrieflyeT NPUHUMATL aBTOMOGUITL rpynnbl b.




Knuukep — gum
TpoTyapHbli anEEEN

ApMupoBaHUue CNoeB AOPOXHbLIX OAeXA

[Op0OXXHOE NOKPbITWE U3 TPOTYAPHOTO KJTMHKepa ABNAETCS BbICOKO-AeDOpPMaTUBHbLIM N3-3a HEOOJTb-
LUNX pa3MepOB COCTABMSALLMX €ro 3/1eMeHTOB. [T03TOMY MpW NPOEKTUPOBAHMN, CNeyeT NpeaycmaTpu-
BaTb BO3MOXHOCTb NPUMEHEHNS Pa3AennTeNibHbIX MPOC0EK U3 Fe0TEKCTUNBLHOIO NOMOTHA U FE0CETOK.
[MocneaHue obecneyqnBatoT nepexsat u 0TBOA NOBEPXHOCTHbLIX BOA, NPOHUKAKOLLMX B KOHCTPYKLMIO [0-
POXHbIX 0[1€X[] 4ePE3 LLUBbI MEXAY KTMHKEPHbIM KUPMUYEM, @ TAKXE AN18 YCTPAHEHNS BO3MOXXHOMO B3a-
MMHOI0 NepeMeLLBaHNs MaTepuranoB CoeB JOPOXHON 0feX/bl. 3TV NPOCNONKI pacnonaraioTcs Kak
MEeXAY MOHTaXXHbIM C/T0EM W HECYLLMM OCHOBAHUEM, TaK U MEX[Y COSMU OCHOBAHUS W FPYHTOM.

[e0CeTKM M3 NONMMEPHbIX MATEPUanoB BbIMOMHAKT YHKLWIO apMUPOBAHMS, YKPENNas 0CHOBaHMS
nopor. MNpuMeHeHne re0CMHTETUYECKINX MaTeprUanoB (re0TEKCTUMb, FE0CETKM) CYLLECTBEHHO NOBbILLIAET
HECYLLYI CNOCOBHOCTb JOPOXKHON KOHCTPYKLMW 1 NPeA0TBPaLLaeT ee HePAaBHOMEPHYIO 0CafKYy 3a CHeT
BLIaB/INBAHNSA LLEOHSA B FPYHT, BbIMbIBAHWA MECKA B LLEOEHOYHbINA CION 1 apMupytoLero addekra [cm.
Kopsru J1. A. TInockne reoCMHTETUYECKIE MaTepuansl AN yKPenneHus ocHoBaHuiA gopor./Ctpoinpo-
unb. 2005, Neb (43)].

O6ecnevyeHne MOPO30yCTONYNBOCTHU

MpexaeBpeMeHHOe paspyLUeHe JOPOXHbIX NOKPLITUA U3 TPOTYAPHOTr0 KIIMHKEPA MOXET NpOUCX0-
ANTb N3-3a filechopmaL i MOPO3HOro My4eHNs rPYHTOB 3eMeJibHOro nosioTHa. Camo no ce6e Mopo3Hoe
My4eHne rPyHTOBOrO OCHOBAHUS ABNAETCA CNEACTBMEM HE[0CTAaTOYHOI| MOPO30YCTONYMBOCTI JOPOX-
HOW KOHCTPYKUUW. g o6ecne4yeHns JOCTATOYHOM MOPO30YCTONYMBOCTI HEOOXOANMO UCMOJb30BaHNE
HEeNy4YMHNUCTbIX MUHEPATbHbIX MaTEPUAN0B B JONONTHUTENbHBIX CNOSX HECYLLEro 0OCHOBaHNSA. B cnyyasx,
KOrJa ycTpoicTBO JONONHUTENbHBIX MOPO303aLLUTHBIX CI0EB HEBO3MOXXHO 13-3a YCNOBWIA CTPOUTENb-
cTBa (Hanpumep, Npu Herny60KOM 3aneraHini NOA3EMHblE KOMMYHWUKALLMK), B KA4ECTBE aNnbTepHATUBbI
CbIMy4UM MOPO30CTOAKNM MaTepuanam mMoryT 6bITb MCMONb30BAHbI TENOM30ALNOHHbIE MATepUabl
C HU3KNMU NOKA3aTensMn TenonpoBOAHOCTY 1 BOAOMOMOLLEHMS, HO C A0CTATO4HON NPOYHOCTBIO, Ha-
npumep, 3KCTPY3MOHHBIA NEHONONUCTUPON.

O6ecneyeHne BOQOOTBEAEHUSA U TMAPON3ONALUN

Mpn NpPOEKTUPOBAHUN NMOMEPEYHbIX YKITOHOB ClIeAYET Y4UTbIBATh, 4TO BOLOOTBOAALLANA CNOCO6HOCTb
MOKPbLITWIA N3 TPOTYapHOr0 KJIMHKepa npumepHo Ha 20% Huxe, 4eM acanbTo6eTOHHbIX. B ¢BA3N ¢
9TUM, PE3YNbTUPYIOLLNIA YKIOH K NOTKAM UAK SPYrinM BOLOOTBOASALLMM YCTPOICTBAM JOSKEH ObiTh He
meHee 2,5 % (puc. 2).

Mpu NPOEKTUPOBAHUN TPOTYAPOB, NPUMbIKAKOLLMX K 3JaHUAM, HE06X0AMMO NpeaycMaTpuBaTh cnewm-
aNibHble Mepbl N0 BOA00TBOAY. [1ns 06ecne4eHns 0TBOAA BOAbI 0T BOAOCTOUYHbIX TPY6 HE06X04UMO Npej-
yCMaTpuBaTh CneunanbHbli Xeno6. [na ycTpoiicTea Xenoba npuMeHA0TCA CreLmansHble BOL0CO0PHbIE
NOTKW — OTKPbITbIE WK 3AKPbITbIE AW YCTPaUBABTCA MECTHOE MOHUKEHWE NONEPeYHOro psaa KamHen
moLLeHus. CTbIKOBbIE LIBbI B XXeN06aX AOMKHbI 6biITb 3aM0SHEHbl BOAOHENPOHULLAEMbIMI PACTBOPAMM.
9NeMeHTbI BOAOCOOPHOM CUCTEMBI (TOTKW OTKPBITbIE 3aKPbITHIE C YYTYHHLIMU, CTanbHbIMU 11 NAACTMAC-
COBbIMU peLLIeTKaMU, A0XAENPUEMHUKI (Tpanbl)) MOTYT ObITb BbINOJIHEHbI U3 6ETOHA, NNACTUKA UK NO-
numep6eToHa B 3aBUCUMOCTY OT HA3HAYEHWUA TEPPUTOPUK, TAe OHU 6YLYT YCTAHOBMEHbI U AEACTBYOLLNX
BHELUHMX Harpy3ok.

Y E——

PucyHok Ne2

TpoTyapHbIi KNUHKep CreumnanbHblit KameHb 0TKA TpoTyapHbIi KNHKep

~€—— MoHTaxHbIit cnoit ~€—— MOHTaXHbI Coi

Bopatop Bopatop

Ha TpoTyapax, NpUMbIKAOLWMX K 3AAHNAM, UMEIOLLMX UCTOPUYECKYIO LIEHHOCTb, ClefyeT npefyc-
MaTpuBaTh CneLnanbHbli PacLUMPeHHbIA WOB BAOMAb (OYHAAMEHTa, KOTOPON AOMKEH ObiTh 3aN0NHEH
BOAOHENPOHML2eMbIM pacTBOpaM. LLIMpuHa Nonockl 3TOro LBa A0MKHA ObiTh YCTAHOBEHA MO MECTY:
OPWEHTUPOBOYHO Ha 20 CM LIMpe PacCcTofHMA 0T (OyHAAMEHTa A0 00bIYHON NUHIUK KannenageHns ¢ Ko-
3blpbKa KpbILWW, HO He MeHee 50 cm. [pn 3TOM KOHCTPYKLMS AOPOXHON 0JeX bl O/KHA BKITKOYATb Ape-
HUPYIOLLYIO AW BOAOOTBOAALLY NPOCAOAKY NOA MOHTaXHbIM ClioeM. [115 04MHAKOBOr0 3pUTENIbHOr0
BOCNPUATIS BCEro TPOTyapa, BEPXHAN 4acTb LUBOB, B YKa3aHHOM NMONOCE, A0HKHA ObiTb 3aM0/IHEHA TEM
)Ke MaTepuanom, 470 1 B LLUBbI HA OCTABLLIENCS YACTW NOKPbITUS.

[Tpn NpOEKTUPOBAHKUM TPOTYyapa B paiioHax CYLLECTBYIOLLE 3aCTPOMKM HAa MArmcTpanbHbIX AOporax
W ynuuax, Ha KOTopbiX OTCYTCTBYIOT Fa30Hbl B NpeJesiax KpacHbIX JINHWA 1 HET COMYTCTBYIOLLEr0 Ape-
Haxa, CneayeT ycTpanBaTb
APEHAX MENKOr0o 3aNI0KeHus
B TpOTyape, ecnu 3ToMy He
MeLWawT NoA3eMHble KOM-
MYHUKaLuu. B OpeHaxHyto
TPaHLWE A0MKHbI ObITb Bbl-
BEJleHbl Kpas npoCcnoek U3
reoTeKCTUNbHbIX LPeHnpyto-
LUX mMaTepuanoB Noj MOH-
TaXHbIM cnoem. lpu oTtcyT-
CTBUU [JPEHAXHON TpaHLuen
Kpas YKa3aHHbIX MNPOCNOeK
JIOMKHbI ObITb BbIBEJEHbI B
necyaHy noayLwKy nog 6op-
TOBbIM KaMHeM, KaK nokasa-
HO Ha puc. 3.

PucyHok Ne3. BogooTBOA U3 MOHTaXHOr0 CNoS.

5. OcHoBaHue

6. [lononHUTENbHbIN CNOi
OCHOBaHus

7. TeoTekcTUIb

1. TpoTyapHblil KNMHKEP

2. bopTOBOI KamMeHb

3. MoayLuka noj 60pTOBLIM KAMHEM
4. MOHTaXHbIiA Crion



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

1. TpoTyapHbIN KNUHKep 0,05 m

2. MOHT@XHbIN CNON U3 NeCKoLeMeHTa 0,05m

3. LLle6eHb rpaHnTHbIn Mapku 1200-400 cop. 40-70 Mm 017 m

C MPOMUTKON LIEMEHTOMECKOM Ha riy6uHy 5 cm ’

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

5. OKCTPYAMPOBAHHbINA NEHONOANCTPON 0,04 m

6. Mecok | knacca FOCT 8736-93* 0,10 m |
7. YNNOTHEHHBIA TPYHT 0,10 m

butymnas mactuka

butymHas mactuka

[Maponsonauus noA3emMHbIX YaCTeN 3AaHNIA BbINOMHABTCS, KaK NOKa3aHO Ha puc. 4. YNNOTHEHHOMY
[IHY KOT/I0BAHA NPUAAETCA YKIIOH OT CTEH 3[1aHNA K (hyHOAMEHTY, NPUKNENBaAeTCs PynoHHas BepTuKans -
Has rugpousonaumsa, Kotopas 3aBoautca Ha 1-1,5 M Ha JHO KOTNOBaHa, a NOBEPX YCTpauBaeTCcs 0CHOBA-
HWe noj MoLlieHne. Takum 06pasomM, BOAa, APEHUPYIOLLAS Yepes3 NOACTUNAOLLME C/ION NecKa U LebHs
0TBOAMTCA OT (hyHAAMEHTA.

Ha aTane npoeKTMpPOBaHUS AOPOXHbIX MOKPbITUA M3 TPOTYapHOro KAMHKepa MOXeT 6biTb npef -
YCMOTpPeHa cuctema cHeroTasHusg. CyTb ee COCTOWUT B TOM, YTO M0J NOBEPXHOCTbI AOPOXKHbIX 08X ]
YCTAHABNIMBAKOTCA MCTOYHWUKM TENNa, NpeoTBpaLLatoLime 06pa3oBaHue Haneamn B 0nacHbIe Nepuofbl no -
rOAHbIX YCNOBUNA. B Ka4ecTBe MCTOYHWUKOB Tensia MOryT UCMONb30BATLCA HAarpeBaTesibHble Kabenn nneéo
Pa3NnyYHble CUCTEMbI TEMO0OMEHHIKOB Ha XWAKNX TENNOHOCUTENSX.

Knuukep

- -
TpoTyapHbiii anEEE

CBsi3aHHbIe U HECBSI3aHHbIE [OPOXXHbI€ MOKPbITUS

[lopOXHbIe MOKPBITS U3 TPOTYApPHOT 0 KNMHKEpa MOTYT 6biTh CBA3AHHbIMU U HECBA3aHHbIMU. GBS -
3aHHbIE JOPOXHbIE MOKPLITUSA BbINMOMHAKTCA C NPUMEHEHWEM CheuuanbHbiX PacTBOPOB HA OCHOBE
TPACCOBO-LIEMEHTHbIX, MONIMMEPHbBIX BAXYLINX UMW BAXYLINX N3 CUHTETUYECKUX CMON. PacTBopbl
NPUMEHAOTCA ANA YCTPOICTBA MOHTAXHOIO (BbIPABHUBAIOLLEr0) CII0SA W NS 3aN0NHEHNUs WBOB. Bo3 -
MOXHO COBMECTHOE UNK OTAEeSIbHOE NMPUMEHEHE PAaCcTBOPOB B KOHCTPYKLUUM LOPOXHOTO NOKPbITUS,
Hanpumep, TOJIbKO A1 3aM0NHEHNSA LWBOB U MOHTAXHOTO (BbIpaBHUBAKOLLEr0) cnos. [pennoyTeHme
CIieAyeT 0T4aTh UCMONb30BAHMIO PACTBOPOB B KOMMNEKCE — AN1f YCTPONCTBA MOHTAXKHOIO (BbIPaBHN -
BAIOLLLEro) CN10S M 3aM0NHEHNA WBOB. [Py NPOEKTUPOBAHWN U CTPOUTENIbCTBE HE0OX0AMMO CO6NI0aTh
yKazaHusg npou3BOANTENEl pacTBOPOB.

HecBsi3aHHbIe JOPOXXHbIE NOKPLITUA BbINOMHATCA C NPUMEHEHUEM TPAAULMOHHBIX CbIMy4nx Mare-
PUANOB: FPAHUTHOIO OTCEBA, MECKa NI NMeCKO-LLeMEHTHON CMeCK B CyXOM COCTOSHUW. B 0Tinyme OT He -
CBSAI3aHHOM KOHCTPYKUUM MOKPLITUS, CBA3AHHAA BeJeT cebs Kak XecTkas nnuta nofo6HO KOHCTPYKLMN
C 6ETOHHbIM MOKPbLITUEM (TaKXXe 0603HA4aeMON B HOPMATUBHbIX JOKYMEHTAX Kak “KeCTKOe JOPOXHOE
noKpbITe”). 3TO HEO6XOAUMO Y4UTbIBATL NPU NPOEKTUPOBAHUM 06PAMINIEHNS, BCTPOEHHbIX 3/1IEMEHTOB
W NpU UCNONHEHUM fed)OPMALMOHHBIX WBOB. [JOPOXHbIE MOKPLITUA CBA3AHHON KOHCTPYKLMN JOMKHBbI
ObITb BbIMOJIHEHbI C UCMOSIb30BAHNEM AEDOPMALMOHHbIX LWBOB, 3afa4eli KOTOPbIX ABAAETCA YMEHbLUEHNE
TEPMUYECKUX HANPSKEHWUIA, BO3HUKAIOLLNX B MOKPbITUSX.

[na [DOPOXHbLIX MOKPbLITUA CBA3AHHOM KOHCTPYKLWWM BbIGOP ONpefeneHHon hopmMbl TPOTYapHOro
KNNHKepa, a Takxe onpefeneHHas nepessska MMetoT BTOPOCTENEHHOE 3HAYEHNE C TOYKM 3PEHMS HECYLLei
CNoCO6HOCTKU. [IOpOXKHbIE MOKPbLITUA M3 TPOTYAPHOrO KWHKepa CBA3AHHOW KOHCTPYKLMM JOJKHbI ObITh
BbIMOJTHEHbI MEXAY 06pamneHnem (60pAKpaMu) UK Lpyrumin XXeCTKUMMU OrPaHNYUTENAMU.

O6pamneHne JOHKHO 6bITb MPEAYCMOTPEHO TakXKe B MECTax nepexoda K ApyruM KOHCTPYKLMAM, Ha -
npumMep K acHanbToOBOMY MOKPbITUIO UK K NOKPLITUIO HECBA3AHHON KOHCTPYKLMN.

CBsA3aHHbIE JOPOXHbIE MOKPLITUSA PEKOMEHLYETCS NPUMEHATh NPK BbICOKNX 3KCMyaTaLMOHHbIX Ha-
rpy3Kax.

Ocob6eHHOCTU ycTponcTea gedopMaLMOHHbIX LLUBOB
B CBSISaHHbIX AOPOXHbIX MOKPbITUAX

[JedopmMaLmnoHHble LIBbI B MOKPLITUAX U3 TPOTYapPHOr0 KNWHKEpPa CBA3AHHbIX KOHCTPYKLMWNA, a TaKXe B
JPEHAXHbIX XXeNno6ax J0MKHbI 6bITb BbINOJHEHbI CO CKBAXXHOCTbO OT 4 10 6 M B NPOL0SIbHOM U rornepey -
HOM HanpasnieHumn. Takxe AOIKHbI ObITb NPEAYCMOTPEHbI ePOPMALIMOHHbIE LLIBbI OKOMO XXECTKMX BCTPO-
EHHbIX 3/1eMEHTOB (06pamIIeHIin KaHaNN3aLUNoHHbIX KONOALIEB, OCBETUTENbHBIX NPUOOPOB W Np.) puc. 5.

B 06s3atenbHOM NopsaaKe Aed0pMaLNOHHbIE LLUBbI BBINOMHAOT HAZ UMEOLLMMUCS [ehOPMALNOHHbI -
MU LWBAMW OCHOBAHMA (Hanpumep, 6ETOHHOM0 MOKPbITUA), 2 TAKXKE HaJ UMEKLWMMUCS HaJpe3amu B ape-
HUpPYLOLLEM 6eTOHHOM cioe. Cnoco6 McnoHeHus BbIGUPaOT B 3aBUCMMOCTI OT 0XXKMUAAEMOI TPAHCNOPT -
HOM Harpy3ku. [1ns 6pycy4aToro NoKpbITUA ¢ aBTOMOGMIIbHBIM LBUXEHNEM PEKOMEH/YETCA UCTONHEHE
AeOpMaLNOHHbIX WBOB COrnacHo puc. 6.1 n 6.2. Mpu 3TOM K OCHOBAHMIO KPENAT CTalbHON YroJioK,
Hanpumep C NOMOLLb0 BUHTOB. OCHOBAHME JOPOXHON 0AeXAbl LOMKHO ObiTb MAOCKUM, YTOOLI 066-
CMevunBaTh HAEXXHON NPUIIEraHne CTANbHOIO YronKa no BCei NoBEPXHOCTW. Npu HE06X0ANMOCTM Nepes
KpenyieHnem CTanbHOro yroska 0CHoBaHue cneayeT noApaboTaTh C Lefbio BbipaBHUBAHMS.
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Knunkep
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PucyHok Nob

PaspenuTenb Ans NpefoTBpalLeHns Tpex-
CTOPOHHEr0 CLenneHus (Hanpumep necok)

3anoHexne LBOB CMEChI0, CTOMKOI
K XMMUYECKVM BO3ENCTBUAM

PucyHok Ne6.1

3anonHeHVe WBOB CMEChI0, CTOIKO Pazpenutent AnA NpeoTBPALLEHNS TPEXCTOPOHHE-

K XMMW4ECKUM BO3JeNCTBUSM /ro CLEnneHns (Hanpumep necok)

CranbHoit yronok ¢ oteepctuamu (d> = 10 mm)
NPUKPENNEHHbIA K OCHOBAHWIO (Hanpumep AtoGe-
NAMM, PY HE06XOANMOCTI B 1Ba PAAA)

[lechoMaLMOHHBIN LWOB

PucyHok Ne6.2

3anonHeHe WBOB CMEChI, CTONKOM
K XUMU4ECKUM BO3AENCTBUAM

Paspenutent AnA npeaoTBPALLEHNA TPEXCTOPOHHE-
TO CLennexns (Hanpumep necok)

CranbHoii yronok ¢ oteepcTuamu (d> = 10 mm) TpewwHa
MPUKPENNEHHbII K 0CHOBAHMIO (Hanpumep Aio6e-
NAMU, IPY HE0GX0ANMOCTI B J1Ba PAAA)

metowmitcs Happes [io6enb
B OCHOBaHUN (6ETOH-
HOM MOKPbITAN)

28 www.lIsrstena.ru

KnuHKep TpoTyapHblit
PacTBop Ans 3anonHeHus LWBoB

MNogcTunatowuii cnoii (necok)

OcHoBaHue (6e3 BHYTPEHHNX
HanpspKeHui)

KnuHKep TpoTyapHblit
PacTBop Ans 3anonHeHus WBoB

MopcTunatowwi cnoit

BeToHHOE 0cHoBaHMe

KnuHKep TpoTyapHblit
PacTBop Ans 3anonHeHus LWBoB

MogcTunaroLwmii cnon

beToHHOE 0CHOBaHMe

PucyHok Ne7.1

3anonHeHue LBOB CMEChI0, CTOMKON PazpenuTens Ans NpeaoTBpaLleHnst TPEXCTOPOHHe-
K XUIMU4ECKUM BO3LENCTBUAM /ro cuenneHus (Hanpumep necok)

KnuHKep TpoTyapHblit
PacTBop Ans 3anonHeHus WeoB

MoacTunatowwii cnoi

BeToHHoe ocHoBaHune

TpewwHa Mmetowwiics Happes B 0CHOBAHMW (6ETOHHOM MOKPbITMN)

PucyHok Ne7.2

3anonHexne LWBOB CMEChI0, CTOMKOI
K XUMUYECKVM BO3LENCTBUAM

PasfenuTens Ans npefoTBPaLLEHs TPEXCTOPOHHE-
TO CUENeHns (Hanpumep necok)

KnuHKep TpoTyapHblit
PacTBop Ans 3anonHeHus LWBoB

MopcTunatowmi cnoit

BeToHHOE 0CHOBaHMe

[lechoMaLmoHHbIi LWOB

CTanbHOIi yronok A0MKeH MMeTb 0TBEPCTUS, AJIMHA FOPM3OHTANbHON NONKW A0HKHA COCTABNATh He
MeHee TPEeXKPaTHOr0 3Ha4YeHMs BbICOTbI KMpNnya, HO He MeHee 200 MM. [InuHy BEPTUKANbHOM CTEHKN
Yronka Bbl6upaloT Takum 06pasom, 4T06bl B YCTAHOBSIEHHOM COCTOSIHIM OHA 3aKpblBaia NPUMepHoO 2/3
TONLMHBI KNUHKepa. NS npeaoTBpalleHns BO3MOXHOI0 U3MeHeHUs LiBeTa CBETNOr0 KNMHKePHOro no -
KpbITUS 13-32 06pa30BaHMs PXKaBYMHbI, CTANbHON YrONOK JOMKEH UMETb A0CTATOYHYI0 aHTUKOPPO3U -
OHHY0 3aLLMTY.

L1151 BOPOXHbIX MOKPbITWIA, N0 KOTOPbIM HE MTPEAYCMOTPEHO ABUXKEHIE aBTOMOOWIEN PEKOMEHYETCA
NCMONHEHNe AedOPMaLNOHHBIX LLIBOB COrNacHo puc. 7.1 n 7.2.

[lns npeABapuTENbHOrO 3aN0NHEHWs LWBOB MOXHO WCMOMb30BaTh CNeUnanbHylo aedopmMupyemyto
YNNOTHUTENbHYIO NEHTY, KOTOpas MoC/e CHATWUS HAarpy3ku BOCCTaHABNMBAET CBOK MEPBOHAYaNbHYH
dopmy (Hanpumep, neHTa U3 NONUYPETAHOBOTO Kay4yKa).



T |
TpoTyapHbiii anEEE

YCTPOWCTBO MNMOKPbLITUW
N3 TPOTYAPHOIO KJTMHKEPA

OcHOBHble 3Tanbl TEXHONOMMYECKOr0 Npouecca nNpu YyCTPOWCTBE MOKPbITHIA TEepPUTOPUIA
XMNOW W 06LIECTBEHHOM 3aCTPOIKM C UCNOJIb30BAHUEM TPOTYAPHOr0 KNMHKEPa BKIHOYaIOT:
© YCTPOWACTBO CNOEB HECYLYEro 0OCHOBAHMUS C UX YNNOTHEHUEM;
© yCTPOMCTBO GOKOBOr0 OrpaxaeHus
© YCTPOCTBO MOHTAXHOI0 C/OS M YKJIaika TPOTYapHOro KNMHKepa
Pa6oTbl fOMKHbI BbINOAHATLCA cornacHo CHull 3.06.03-85 «ABTOMOOGUNbHBIE [OPOrK»,
CHull 111-10-75 «<bnaroycTpoicTBO TEPPUTOPHIi», @ TAKXKE HACTOALYMX PEKOMEHAALMIA.

VGTpOVIcTBO CJI0€EB HECYLLEro ocHoBaHuA
Y4nTbIBAsA NOBbIWEHHYIO AeDOPMATUBHOCTb NOKPLITMSA U3
TPOTYapPHOro KNWUHKepa, cnefyeTt NPUHATL Mepbl, 06ecneyn -
BatoLL1e BICOKNIA KO3 (NLMEHT YNIOTHEHNA TPYHTA CNOEB
HECYLLero 0CHOBaHMA. YNIOTHEHWEe 0CHOBAHMA NPOM3BOAMTCA
CTaTU4eCKUMN KaTKamu, BU6pOKaTKaMi nan BUGponanTamu.
PasgenutenbHble NPOCNONKN YKNAAbIBAOTCA HA BCHO WUNPN -
HY NAOLAAN MOLLLEHNS C HAaXNTeCTOM He MeHee 10 cM Ha no -
NOTHULLE. YKNAZKa BOAOHENPOHMLAEMbIX NPOCN0EK U3 6UTY -
MO-COZepXaLUMX MaTepuanos BbINOSHAETCA MO TEXHONOTUN
YCTPOWCTBA OCHOBAHMIA JOPOXHbIX 0[€X[ TPOTYyapoB U3 aTUX
matepnanos. KoaduumneHT ynioTHeHNS B 1I060M Ciy4ae He
DO/MKeH 6bITb HIDKe 0.98 0T CTaH[APTHOM NAOTHOCTHM.

YcTpoiAcTBO HecyLero 0OCHOBaH!A U3 WebHs

YCTPONCTBO OCHOBAHWII M3 LLEOHS BbLINOSHAETCA METOA0M
packnnHKW. Mpn UCnonb30BaHWM JAHHOTO MeTOLA 0C060€e BHUM-
MaHue cneayeT yaenuTb TOMY, 4T0Obl PaCKNHKA Oblfia BbINOM-
HEHa B CTPOrOM COOTBETCTBUW C TPEOOBAHUAMMN CTPOUTENbHbIX
HOpM. B NpOTMBHOM Cryyae NecoK M3 MOHTAXXHOIO Cros 6YAeT BbIHOCUTLCA B CMOA OCHOBAHUSA, YTO Mpu-
BEJeT K NoTepe yCTOAYUBOCTY KamMHeid. [03ToMy CrieflyeT BbINONHATb ABYXPa30BYH PACKNNHKY dpakLmsmu
10-20 1 5-10 mm ¢ cootseTcTBYyHOWMM pacxoaom 15 1 10 M Ha 1000 M oCHOBaHWA 115 LWe6HS 0CHOBHOW
hpakuum 40-70 nnu 0AHOPA30BYHO PACKIIMHKY CMecbio dppakunii 0-20. [ns we6Hs MeHbLUeid OCHOBHOM
(hpakumn foNycKaeTcs BbINMOMHEHNE PACKANHKN B OAWH 3Tan ¢ ucnonb3oBaHunem cmecu dppakuyuii 0-10. Oc-
HOBaHWeE N3 U3BECTHAKOBOrO LLIEOHSA MapKK Mo NPOYHOCTN MeHee 600 A0MYCKAETCS BbINOMHATL B OAUH 3Tan
66e3 pacKNNHKN. B Ka4eCTBE paCKNHUBAOLLEr0 MaTepuana cneayeT NPUMEHSTb WU Te XKe FOPHbIe NOPO/b,
113 KOTOPbIX COCTOUT OCHOBHas (hpakLus, uiu 6oee ynioTHAemMble NOpoAbl. P nopoA no ynnoTHAEMOCTH

0T 1erK0- 10 TPYAHOYMNIOTHAEMbIX ABNSETCS CeayoLLM: U3BECTHSK, Anadas, rpaHuT. YNnoTHeHNe cnegyet
BbINOMHATL NO3TAMHO WU KaTKaMi Ha MHEBMATUYECKNX LUWHAX MACCO He MeHee 15 T ¢ AaBNeHMEM BO3-
ayxa B nHax ao 0.6-0.8 MMMa, nnu camoxoHbIMK rMaaKoBanbLEBbIMI KaTkamn Maccoil He MeHee 10 T, unu
BNOPALMOHHBIMM KaTKamMu ¢ BO3MYLLAtoLLen cunoit 6onee 60 kKH, nnu pyyHbIMn BUOPONIMTAMIA C BO3MYLLA-
towen cunoi 6onee 50 kH n maccon 6onee 500 kr.

Ha nepsom 3aTane npOM3BOAMTCA NPeABapUTENIbHOE YMIIOTHEHWE OCHOBHOW (hpakuum webHs 3a 4-10
npoxoAoB (nepsas uucpa Ans BUOPOYNIOTHSIOLMX MalUMH). Ha BTOpoM 3Tane npou3BOANTCS YNOTHe-
HWe Nochne pocchiny 1-i pacKNMHUBAKOLLEN (PPaKLMKM, HA TPETbEM — MOCNE POCCHINN 2-i PACKNHNBAKOLLEN
(hpakumm. O6LLee KONMYECTBO NPOXOAO0B HA BTOPOM M TPETbeM 3Tane coctasnset 8-20 (nepsas uudpa ans
BUOPOYNIOTHSAIOLNX MALWIKK). pu TONLWMHE 0CHOBaHUs 6oniee 18 cM BO3MOXHA YKNajKa B ABa CNOS.

[Ins yMeHbLUEHUS TPEHUA MeXY LebeHKaMI YKaTKy CTaTUYeCKUMM KaTKamu cieayeT Npon3BoaunTb, No-
nnBas LLebeHb BOAON (OPMEHTUPOBOYHO 15-25 N1/M); MPU NCMOMb30BAHNUY FPAHUTHOTO LLE6HS: Lienecoobpas-
HO NponMBaTb GUTYMHYIO 3MYNbCUIO U3 pacyeTa 2-3 NI/M nepef POCChINbI0 PACKANHNBAKOLLEN DPaAKLML.

[Nt KOHCTPYKLIWIA, BbINONTHAEMbIX 663 re0TEKCTUNbHON NPOCOKKW, NOCNE OKOHYAHUS YNNOTHEHUS
OCHOBAHMSA N0 €ro MOBEPXHOCTY CNeflyeT pacchinaTb rpaHuUTHbIA 0TceB B Konndectee 10 M Ha 1000 m u

YNI0THUTL OPUEHTUPOBOYHO 3a 4-6 NPOXOL0B YNNOTHALLEN
MalLLWHbI. TO )Ke OTHOCUTCS K 0CHOBAHNAM U3 M3BECTHAKOBOIO
we6HA Mapku no npoYHocTH mMeHee 600, HO B 3TOM Ccly4ae
pacxof otcea15m Ha 1000 m .

Mpu ycTponcTBe Le6EHOYHOrO OCHOBAHWA C MPOMUTKON
MEecKO-LeMEHTHON CMEeCbto Croil LWebHs crefyeT 0TChbinaTh Ha
CYMMApHY0 TOMLIMHY Lie6EHOYHOTO CNOs C Y4eTOM ero 0CaaKu
nocne ynnoTHeHus. LLle6eHb NPUKaTbIBAETCA NIErKUM KaTKOM 3a
1-2 npoxoaa no ogHoMmy cneay. Mecko-LemMeHTHas CMecb B BO3-
OYLIHO CYXOM U/n TeKy4eM COCTOSIHUW pacnpeaensieTcs no oc-
HOBAHUIO M3 pacyeTa cos 2.5 CM B MIIOTHOM COCTOAAHWM. 1po-
NUTKA (BLABMMBAHNE) MECKO-LEMEHTHON CMECU Npou3BOANTCS
KaTKOM Ha MHeBMATMYeCKIX LKHAX 3a 2-4 mpoxofa no OAHOMY
chefly Unn py4yHorn suéponnutoin maccon go 150 kr.

YCTponcTBO HEcyLero 0CHOBaHUS
U3 LIEMEHTHO-NEecYaHoW CMEecH

[Tpn ycTpoiicTBE OCHOBAHWA M3 MECKO-LEMEHTHOM CMecw

paboTbl CieayeT BbINOHATL NPU CPEAHECYTOYHON TeMnepaType

B0O3yxa He Hmke 5 °C 1 B CyXyr noroay. YnnoTHeHWe cnoes 10

22 CM BKOYUTENBHO CReAyeT NPOU3BOAUTL UMM KaTKaMu C rmagkumm BanbLamu (macca go 10 1), unu Bu-

6pokatkamu (Bo3myLlatowias cuna go 10 1), 6o py4HbIMK BUOPONIMTaMU (BO3MYLLAKOLLAA CUNa HE MEHee

50 kH, Bec 6ornee 500 kr). YnnotHeHue cnoes [0 30 CM BKOYUTENIbHO CriefyeT NPON3BOAUTL KaTkamu Ha

nHesmoLwmnHax (15 1), unn Bubpokatkamn (Bo3mytarowas cuna 160 kH), nuéo py4HsiMiu BUGpONAUTamMu

(Bo3MmyLLAKOLAs cuna He MeHee 75 kH, Bec 6onee 750 kr). KonnyecTBo NpoxoAos no 0JHOMY MeCTy opu-

eHTMPOBOYHO cocTasnseT 10 ang BMOPOKATKOB 1 16 AN KAaTKOB CTAaTUYECKOro Tuna. 1o OKOHYaHun ynnot-

HEHWS CreayeT NPOWU3BECTW OTAENKY NOBEPXHOCTU FPenaepom Unn NpouUIMPOBLLMKOM C NOCAEAY LM
YNJI0THEHWEM rMafKoBanbLEBbIM KaTKOM Maccoii 6-8 T 3a 2-4 npoxoaa no OAHOMY clefy.
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VchOVIGTBO MOHTAXHOIo cnod, yknajaka TpoTtyapHoro KinuHkepa

Ha TpoTyapax mMaructpanbHblX JOPOr 1 YL, YCTPOACTBO NOKPLITUS U3 UCKYCCTBEHHbIX KAMHEN Ha 3a-
Mep3LLeM rpyHTe 3eMASHOr0 NOIOTHA He JonyckaeTcs. Ha TpoTyapax ynnuL MeCTHOTO 3Ha4eHIUs YCTPOICTBO
NOKPbITUS HA 3aMep3LLEeM 3eMISIHOM NOJSIOTHE JOMYCKAETCS TONbKO HA NeCYaHbIX rPyHTax (Kpome necka mbl-
N1eBATOr0) WK Ha Cynecu Nerkoi KpYMnHoil npu 3aneraHum pacyeTHOro YPOBHA rPYHTOBbIX BOA Ha ry6uHe
He mMeHee 2 M. lpu 3ToM B npefeniax paboyero cnos He LO/HKHO ObiTb BKIOYEHWA TPYHTOB APYroro Tuna,
a TaKKe N0A3eMHbIX KOMMYHUKALNIA.

YcTpoicTBO 60KOBOro OrpaxpeHus

Mpu CTpOUTENHCTBE BAXXHO 00ECMEYUTh HALEXKHOE 3aKPENeHne KpaHux psaoB. YCTponcTBo 60K0BOro
orpaxzneHus (6opatopa) M3 60PTOBbLIX KAMHEI BbIMOMHAETCSA NO CHEAYIOLLEA TEXHONOTUN: KAMHU AOMKHbI
6bITb YCTaHOBNEHbI HA GETOHHOE OCHOBAHWE MO Mec4aHom (LiebeHo4Ho) noaywke. LLUBbI Mexay 6opTo-
BbIMU KaMHAMU 3an0NHAOTCA LIEMEHTHbIM pacTBOPOM. YCTPOMCTBO 60KOBOr0 OrpaXeHns AOMKHO ObiTh
3aKOHYEHO [10 YCTPOCTBA MOHTAXKHOTO C0. B NpOTUBHOM Ccnyyae Yepe3 He 3afieNnaHHble LWBbl MOXET Bbl-
HOCUTBLCA MECOK MOHTXHOr0 C/0S, YTO NPUBELET K NOTepe YCTONYNBOCTI KaMHeli. [ins 3akpenneHns Kpaes
JOPOXEK 1 MNOLAA0K, FOe He NpefanonaraeTcs 3aesf aBTOTPAHCMOPTA, B Ka4yecTBe 6OKOBOr0 OrpaXaeHus
MOXXHO CMONb30BATb KMPANYYM TPOTYAPHOIO KNMHKEPA, Y0XKEHHbIe Ha 6OKOBYHO rpaHb.

Ecnu B KOHCTPYKLMW [OPOXHOI 0A€X/bl TPOTYapa Uni NNOLWAAKN NPUMEHSETCS re0TeKCTUNbHAsA Npo-
CNIOMKA NOJ MOHT@XHbIM CNOEeM, TO NOCMe YCTPOoiicTBa 6OPAKOPA CO CTOPOHbI, KOTOPOW NpeaycMOTPeH
YKNOH NOKPbITASA, BbIMONHSIOT CReAyHoLLe onepaLmn.

Ha BHYTPEHHIO0 CTOPOHY 6OpAtopa HAKNaAblBAeTCH re0TeKCTUIbHOE MONOTHULLE ANns 06ecneyeHus
BOJ00TBOAA W3 NpOCNoiKK (cM. puc.3). OpuH Kpai NonoTHULLA 3aBOPAYMBAETCS HA GOPTOBOI KaMeHb, a
JPYroii 3aBoauTCs B MecHaHylo NoAyLwKy 60pAKpa WAy B TPaHLLE COMYTCTBYIOLLEr0 ApeHaXka Menkoro
3aM0XEHNSA, eCAN OH NPEAYCMOTPEH MOA NPOEKTUPYEMON KOHCTPYKLMEN. Npu HEOBXOAMMOCTY CTbIKOBAHUSA
MONOTHULLA YKNaabiBalTca ¢ Haxnectom B 10-20 cm. lMocne yknaakm ocHOBaHWS CBOOGOAHbINA Kpaid no-
NOTHMLLA 3aBOPA4MBAETCSA C 6OPTOBOrO KaMHS Ha NOBEPXHOCTb OCHOBAHWSA TaK, YTOObI YKNafbiBaemas nog
MOHT&XHbI CNOI NPOCIONKA NepekpbiBana 3aBepHyThIA Kpan He MeHee Y4em Ha 10 cm.
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MaTepnan MOHTaXXHOrO Cosi AOKEH
Nerko AeopmMnpoBaTtbca NoA AencTBU-
eMm Bubpaunu gnsa o6ner4eHns Nocagku
KaMHen, y4uTbiBas HE0OXOAMMOCTb WX
HepaBHOMEPHOI 0CafKn 13-3a A0MYCKOB
no BbicoTe. Kpome TOro, 3T0T Marepu-
an [0/KeH npu BMOpauuy NPOHWKATh B
LUBbI CHI3Y, YaCTUYHO
obecneynBas ux 3a-
nonHexHue. B cBa3m ¢
3TUM AN MOHTAXKHO-
ro0 Cnosi HenpurofeH
matepuan ¢ npume-
CbH0 rpasna unu weob-
HA. Tem 6onee 4TO
npu  NocneaytLLem
3anoSIHEHUN LIBOB B
HUX NOMAAA0T AOCTaTOYHO MefKMe dopak-
LMK, KOTOPbIE MOTYT FIErKO BbIMbIBATLCS
LOXAEM B MOHT@XHbIA CNIOA U3 KPYMHO-
36PHUCTOr0 Matepuana. 310 NPMBOANT K
noTepe YCToi4nBOCTU KamHeid. Matepuan




JOMKeH O6bITb 0AHOPOAHBLIM 1 He COAEPXATb MbIEBUAHO-TANHUCTBIX BKAKYeHNA 601ee 3%. CnenyeT npeg-
noYUTaTh NPUPOAHbIE U APO6EHbIE NECKN. [PYU TEXHUKO-3KOHOMUYECKOM 060CHOBAHNN MOTYT NPUMEHATHLCA
necku 13 oTceBoB ApobneHus 1-ro knacca no FOCT 8736-93.

MOHTaXHbIii CNOWA YCTPAUBAEGTCA C TEM XKe MONepeyHbIM YKIIOHOM, KOTOPbIA NpeayCMOTPEH A1 NOBepX-
HOCTU MOKPbLITUS.

MaTtepnan MOHTa)XHOr0 CNos pacnpeaensieTcs No NOBEPXHOCTI OCHOBAHWA BPYYHYO U MEXaHU3NPO-
BaHHbIM cnoco6om. 06bem MaTepuana JomKeH 06ecnevnBaTh TOMNLWMHY MOHTKHOMO CNOS He MeHee 3 CM 1
He 60n1ee 5 CM B YNNOTHEHHOM COCTOSIHIM B NOOOM MeCTe MO NAOLWAAN NOKPbITUS. [PEBbILLEHNE TONLLNHbI
MOHTaXHOMO C0St MOXET SBUTLCA NMPUHNHOA AONONHUTENbHbIX NNACTUYECKMX AehOpMaLIMiA NOKPbLITUS B
X0[ie dKCnyyaTaumu.

Mpu yCTPONCTBE MOHTAXXHOTO CNOS CNeAyeT UMETb B BUAY, YTO MOCNE CTPOMTENbHOI onepawny nocaaku
ICKYCCTBEHHbIX KAMHEI NMOBEPXHOCTb NOKPbITUS J0OMKHA BO3BbILLATLCSA HAZ BEpXOM 6opTa (6opatopa) npu-
MepHO Ha 0.5 CM Kak 3anac Ha 0CaAKy NOKPbITUS B XO4€ 3KCnyaTauny.

Ecnn ocHOBaHME N MOHTAXXHbIN CNOI NPeyCMOTPEHbI U3 LLEMEHTHO-NECYAHOr0 MaTepuana, To peko-
MEHAYEeTCH YKNaAblBaTb MOHTAXHbINA C/ION Y4epe3 3-5 CYTOK Nocne YCTPOMCTBA OCHOBAHUSA C YKNaAKOM
MCKYCCTBEHHbIX KaMHEN HenocpeCTBEHHO NMOCNe YCTPOACTBA MOHTaXHOro c¢nosi. MOHTaXHbIA Cnoi
JOJKEH 6bITb BbIMOJTHEH M3 BO3AYLLIHO CyX0ro MaTtepuana. Ecnn yknaaka MCKyCCTBEHHbIX KaMHel cpasy
32 YCTPOCTBOM MOHTA)XXHOI0 CJ101 HEBO3MOXHA, MOHTAXKHbI C/TON JOSIKEH ObIThb 3aLLMLLEH OT BO3Aeil-
CTBMSA BNAryt BOAOHENPOHNLL2eMON NAEHKOM.

MOHTaXHbI CNO OMKEH 6bITb CNPOMUNNPOBAH 10 YKNAAKK KaM-
Helt. [pyn MexaHn3npoBaHHON YKIaKe KAMHE MOHTaXHbI CNON clie-
[yeT NpuKatatb Py4YHbIM UK JIEFKUM TPOTYapHbIM KaTKOM C rnagKkumu
BasibLamu 3a 1-2 npoxoaa.

YKnagka reoTeKCTU/bHbIX MNpo-
CNnoeK Noj MOHTaXXHbIM CNOEM 0CY-
LLIeCTBAAETCA BPYYHYH. [lpocnonka
YKNaAblBAETCH HA BCIO LUMPUHY TPO-
Tyapa Wnu nnowagku ¢ Haxnectom
He MeHee 10 CM Ha NONOTHULLE,
YNOXEHHOe N0 CTOpPOHe 6opAatopa.
[Tpy HEOBXOAUMOCTN UCNONb30BATH
HECKOMbKO MOMIOTEH OHM YKNajblBa-
l0TCS, HAYNHAS C HU30BOM CTOPOHBI C
Haxnectom B 10-20 cm.

TpoTyapHbIii KNUHKEP CReayeT yKNaableaTb HAa NOATOTOBMEH-

HbIiA MOHTXHbIii CIION, COBMI0AAA LUMPUHY WBOB 3-5 MM M0 pu-
CYHKY, YCTAHOBNIEHHOMY NPOeKTOM. LLIBbI pacluMpeHns JOMKHbI
6bITb 8—10 MM LUIMPUHON, & LUIMPUHA «3eJ1EHbIX» U APEHUPYIOLLNX
LLIBOB OMNpeAensercs npm npoeKkTMpoBaHui.

3anonHeHue WBOB NPOU3BOANTCS MENKO3EPHUCTbIM NECKOM,
(hpakums KOTOPOro 3aBMCUT OT BENNYNHBI LLIBA. TaK »Ke BO3MOX-

HO 3anonHeHne cmecbto LIMNC, nn6o LBETHBIMM KNaa04HbIMU pac-
TBOpPaMU.

A ——

[Ins 3anonHeHns «3eMeHbIX» LUBOB, PEKOMEHAYETCS MecYyaHo-rpaBuUiiHas CMecb W CMecb MNecka co
webHem dopakums 0-10, nepemeLlaHHas C pacTUTENIbHbIM FPYHTOM B OTHOLIEHWU npumepHo 1:1. LLBbI
LOMKHbI 6bITb 3aMONHEHbI HA BCHO BbICOTY KITMHKEPA.

Mocne yknagku TpOTYapHOTrO KNMHKepa cnefyeT 3anoHUTb U YNAOTHUTB LWBbI. 3T0 063aTeNlbHOE YCIo-

BMeE, T.K. YNOTHEHWE LUBOB NO3BOMUT 136€XaTb CMELLEHNS OTAENbHbIX 3NIEMEHTOB. [N ny4LIero ynnoTHe-
HUI0 3aCbINKY NPOM3BOLAT B HECKOJSIbKO NPUEMOB C NOCNeAYHOLLEN NPOnMBKONA BOAOM.

lMocajka ee Ha MeCTO MPOU3BOANTCS BPYYHYIO (Yaapamm Yepe3 JepeBsHHYI0, NNacTUKOBYIO UK PE3UHO-

BYIO NPOKNAZAKY) UK C NMOMOLLbIO KPAaTKOBPEMEHHOI BUOpaLui py4HOI BUOponnuTon maccon ao 100 Kr un
paboTatoLLen Ha cpefHUX 060poTax.

Ecnu npoekTom npefycMOTpeHa CucTemMa CHeroTasHus, To
Ha COW OCHOBaHUA M3 Lie6HS YKNAZbIBAETCS TENnou3onaum-
OHHOE MOKPbITUE, UCKITI0YAKOLLEE BO3MOXHOCTb JOMOSHUTESb-
HOro pacxofa 3Hepruu Ha 060rpeB HKeNexalmx cnoes. Ha
TEN0M30NALNOHHOE NOKPbLITUE YCTAHABMBAKT U 3aKPENNAoT
Tpy6bI TENN006MEHHNKA, MPW UCMNONTb30BAHMI CUCTEM 060rpe-
Ba C XWUAKMM TennaoHocuTenem, nnbo Kabenu, npu UCnonb3o-
BaHWUN JNEKTPUYECKMX cucTem oborpesa. Mpu 1cnonb3oBaHum
CUCTEM KMOKOCTHbIX Ten1006MEHHUKOB C TemmnepaTypon Te-
nnoHocutens 30...35 rpagycos, Temnepatypa 060rpeBaemoro
MOKPLITUS MOXET JocTurath +5...+15 rpagycos Llenbcus.
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OCOBEHHOCTHW SKCIJTYATALINA A A A S
I_I O KP bIT M M M 3 T P OTyA P H O rO non;s:i;;;x:;lebeMOHTe, B Cnyvae HeobX0AMMOCTH, BbIPaBHNBAKOT OCHOBAHKE. [TonosHsK yhoanawT U 3a-

MEHSIIOT HOBbIMI U3ENNSMI, KOTOPbIE YKNAAbIBAIOT HA NECYAHO-LIEMEHTHbIA PACTBOP MW CYXYH LIBMEHT -
Kn I/I H KE PA HO-NEBCYaHYH0 CMECh.
B cnyyae 3ameHbl OTAENbHBIX KUPMUYei TPOTYapHOr0 KNUHKEpa LUBbI MEXAY HAMI NPOYULLAIT CXKAThbIM
BO3/YXOM 1 3aN1MBAOT NECYaHO-LIEMEHTHbIM PacTBOPOM Ha BbICOTY LLBA.
KanutanbHblil pEMOHT NPeAyCMaTpUBaEeT MOJHYIO UK YACTUYHYIO 3aMeHY MENIKOPa3MepHbIX 3/1EMEHTOB,
KOHCTPYKTUBHBIX CII0EB, a TAKXe PEMOHT MOACTUNAOLLEr0 C/0s. [Py PEMOHTE NOACTUNAIOLLErO oS, M0 -
CNEeAHNIA NO/BEPraeTcs AOMNOMHNUTENLHOMY YNIOTHEHUIO ¢ KoachduumeHTom Kynn.= 0,98.

[Ons noaaep»aHns KOHCTPYKLMIA MOLLEHNS U3 TPOTYapHOr0 KNNHKepa B UCMPABHOM COCTOSHUM HE0BX0-
JNMO OCYLLECTBNAT:

© NIOCTOSAHHbIA KOHTPONb TEKYLIEro COCTOAHNSA NOKPbITUI;

© CBOEBPEMEHHbIN TEKYLUNIA NNAHOBDIIA, @ TAKXE BHENNAHOBbI PEMOHT NOKPbITHIA;

® epMOANYECKNIA KanuTanbHbIA PEMOHT.

Copepxxanne COOPHbIX MOKPLITUIA U3 TPOTYApPHOTO KNNHKEPa BKITHO-
4aeT paboTbl N0 PErynspHOMYy YXOLY 3a HUMU Ans NOAJEPXKaHNA B Haf-
nexxatlem nopsake U YACTOTE B TeYEHWe BCEro roaa, obecneynsaioLne
HOpMasibHbIe YCNOBMS NepesBIKEHNS NELLIEX00B.

Ha HayanbHOM 3Tane 3Kcniyarauum AOPOXKHbIX MOKPLITUA U3 TPO-
TYapHOro KnuHkepa (nepsble 1-2 rofa) Ha NOBEPXHOCTU MOTYT BbICTY-
natb 6esible HaneTbl — «BbICOSbI». VX 06pa3oBaHNe CBA3aHO C COCTABOM
NopTNaHALEMEHTa 1 NpoLeccami, MPOTEKAOLLMMI NPU €ro TBEPAEHNN.
[N ycTpaHeHus «BbICOMOB» HEOBXOAUMO WCMOMb30BaTh B KA4ecTBe
CMbIBOK CrewnanbHble cocTaBbl. OHU HAHOCATCA HA NOBEPXHOCTb pac-
MbINEHNEM, KUCTOYKOI UNU BANTUKOM.

[Op0oXXHbIe MOKPbLITUA M3 TPOTYApPHOrO KIMHKepa, TpebytoT 6osee
TLIATESIbHOIO YX0/a, YeM, Hanpumep, acansTo6eToHHbIe. Bo n3bexa-
HWe paspyLLeHus AeKopaTUBHOrO COS KNMHKepa 3anpeLLiaeTcs ucnonb-
30BaHue Ans y6opKu B 3UMHEe BPEMS UHCTPYMEHTOB C METaIM4ecKoi
pa6oyeil YacTbo UK NOBEPXHOCTHIO (OMbI, NONATbI), @ TAKXE CPeSCTB
COLePXaLLNX TEXHUYECKYIO COflb.

TekyLLnii peMOHT NPOBOANTCA Kaxable 3 rofa u BKN04aeT paboTsl
No YCTPAHEHUIO MENKNX LeheKTOB, MACNAHBIX NATEH, TPELYNH W pas-
PYLUEHWIA OTAENbHbIX 3IEMEHTOB MOLLEHUS.

MacnsiHble NATHA yoansoT Npu NOMOLLUM PasnnyHbIX afcopoLnoH-
HbIX MOPOLUKOB, B TOM 4UC/ie U GbITOBLIX MOKOLLMX CPeACTB. A3p030Jib-
Hble Kpacku, HAHECEHHbIE HA TPOTYaPHbIA KNNHKEP NPU NOMOLLM Nyfb-
BEPU3aTOPA, YOANAOT CreunanbHbIMIN PaCcTBOPUTENSMM.

BuTyM C KNnHKepa yoansioT MexaHU4eckumMi CpeLCcTBaMn UNu BPYY-
Hyt0. Mpu py4HOM Cnocobe Ha 0CTaBLLEEC NOCAE MEXaHUYEeCKOro yaa-
NeHust 6UTYMa NATHO HAHOCAT CMeLMalibHYK0 CMeCb Ha OCHOBE GeH3MHa,
HaKPbIBAIOT PEMOHTUPYEMbIN Y4aCTOK MOMNATUIIEHOBOI MNEHKONR Ans
YMEHbLUEHNS ncnapeHns 6eH3nHa 1 0CTaBNSAIOT €ro B TaKOM COCTOSHN
Ha 5-10 munyT. lMocne 3T0ro BpemeHn 0CTaTKM CMeCH yOanatT npu no-
MOLLM BbITOBbLIX MOKOLLMX CPEACTB.

32" wwwisrstenaru |
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«[MapkeTHas» yKnaaka Ha TbI40K

Packnagka Kupnuyei MOLLEHNS B NOKPbITASX YKA3bIBAETCS B MPOEKT-
HOI1 JOKyMeHTaUmMn. Ha pucyHKe nNpeacTaBneHbl pasniniHble BO3MOXKHbIE
BapWUaHTb! YKNaaKu. [Ins y4acTKOB NOKPLITUS, TAe NAaHUPYETCs aBTOMO-
OUNbHOE [IBUKEHNE HEeoGX0aMMO 0GECneyYnTb MPOYHOCTb, POBHOCTL U
paBHOMEPHBII U3HOC JOPOXHOrO MOKPLITUS. G 3TO LIeNblo PEKOMEH-
AyeTcs BECTW YKNafKy nof yriom 45 K 0cu JBIKEHNS aBTOTPaHCNOpTa,
4TOGbI BCE MECTa CTbIKOB KMPMM4el NOABEPrauch NpUMEpPHO 0AMHA-
KOBOMY W3HOCY, @ B KOHTaKTe C KONIECOM HaxoAMN0Ch MaKciMasnbHOe
KOMMYECTBO 3M1EMEHTOB MOLLEHNS. YHUBEPCATbHBIMM, C TOYKW 3PEHIS
COOTBETCTBIASH JAHHOMY MPUHLMNY, CNOCOGAMI YKNAJKN SBNSIOTCS Aua-

rOHaNbHasA U B EN0YKY.

KOHTPOIJ1b N TIPUEMKA PABOT

Knunkep g
TpoTyapHbiii aulll

Pa6oTbl N0 YCTPOACTBY KOHCTPYKLMA MOLLEHNS U3 TPOTYapHOrO KiMHKePa AOKHbI BbIMOMHATLCA B
COOTBETCTBUM C TPeOOBAHMAMU NPOEKTA, AEACTBYHOLLMX HOPMATUBHO-TEXHMYECKUX AOKYMeHTOB (CHuM
3.01.01-85* «Opranusaums cTpouTeNibHoro nponssofctea», CHuM 3.06.03-85 «ABTOMOGUIIbHbIE [OPOTA»

1 CHul LW-10- 75 «bnaroycTponcTBo TEPPUTOPUIA» U HACTOALLNX PEKOMEHALINIA).

[Mpu BbINONHEHUM PABOT MO YCTPOMCTBY TPOTYapOB, NNOLIALOK, LOPOXEK U Ap. AOMKHA ObITb Npemyc-
MOTPEHa CMCTEMA X NOOMEPALMOHHOr0 KOHTPONS NPEACTABUTENAMI TEXHUYECKOT0 NEPCOHANa CTPOUTESTb-
HbIX PUPM 1 CUCTEMA NEPUOSMNHECKOr0 KOHTPONS NPEACTaBUTENAMI CreLUann3npoBaHHbIX 1abopaTopuii.

MpeacTaBuTenu cneunanu3mpoBaHHbIx 1a6opaTopuin JOMKHbI PEryNApHO OCYLLECTBAATL KOHTPOMb Ka-
4eCTBA MaTepUaNoB 1 U3LeNNiA, OLEHUBATb UX COOTBETCTBUE LEACTBYIOLLMM HOPMATUBHbIM JOKYMEHTaM U

TexHN4YeCKNM peKOMeHaLmnsAM.

Mpn npuemke KOHCTPYKTWBHBIX CNOEB TPOTY-
apoB, MNOLA0K, NeWexXoaHbIX YANL, JOPOXEK 1
Mp. KOHCTPYKLMIA JOMKHO ObITb MPOBEPEHO COOT-
BETCTBME YTBEPXKAEHHOMY MPOEKTY YCTPOWNCTBO
NOACTUNAIOLLET0 CNOf, OCHOBAHUSA, APEHXHbIX
YCTPOICTB M BOA0OTBOAA. [1poBepka BefeTcs no
aKTaM CKpbITbIX PaboT, XXypHanam Npon3BOACTBa
paboT 1 N1abopaToOpHbLIM LaHHbIM.

[pu npueMKe roToBOro NOKPbLITUA NPOBEPSIOT:

* COOTBETCTBUE NPOJO0NLHOr0 11 NOMNepeyHoro
npouNA NOKPLITUA NMPOEKTY (BbINOHSAETCA
KOHTPOSbHbIM HUBENNPOBAHUEM);

* LUMPUHY LIBOB 1 KA4€CTBO UX 3aJeNKK;

* NPEBbILLIEHNE BbICOT MEXAY CMEXHbIMM
3M1EMEHTaMM1 MOLLLEHNS;

* BHELLUHWI BUJ 3/1EMEHTOB MOLLEHUS.

[lonycTUMbIE OTKJIOHEHWA OT NPOEKTHbIX pas-
MepoB COOPHbLIX NOKPbITHIA U3 TPOTYAPHOrO KIUH-
Kepa fBNATCA CNeayoLwuMu:

* LLINPUHA NOKPbITUS 5 CM;
* IPOCBET N0/ TPEXMETPOBO PENKON +3 MM;
* IPEBbILLIEHNE TPAHEN MEXIY CMEXHbIMU

3NeMeHTamMmn MoLLeHns +1 mm;

« TOMLLMHA LUBOB MEXAY CMEXHbIMU 371e-

MEHTaMn MOLLeHna £1 Mm;

« yKnoH 0,5 rpagycos.




Knunkep — gum
TpoTyapHbli anEEEN

OCHOBHBbIE MNMPABUJIA YKJTAOKA

1- Vknagka BefeTcsa ¢ 06s3aTesibHbiM BbIMOSIHEHMEM

LLIBOB, 3a30p MexXAy KIMHKepoM — 3-5 Mm.

2. [ns dpopmupoBaHna pOBHOIO LLBA UCMONb3YETCA
HarnpasnaLwmnn npoune. Mpr HanW4mm onbiTa fonycka-
eTcsl yKrnagka TpoTyapHoro KinvHkepa 6e3 npoduns.
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3. Mpwv HecoBnageHU BepTMKasbHbIX U FTOPU3OH -
TasnbHbIX LUBOB BbIMOJSHAETCS «Pa3roHKa» LUBOB KaX4Ooro
psiga BpYYHyto.

4. 3anonHeHne LWBOB NPOM3BOAMTCA B NpoLecce yknag-
K1 KnuHKepa. Bo nsbexxaHve cMeLLeHnst Kuprnv4yen 3anosHs-

I0TCA Kaxdble 2 psaa.

HecoBnagexue
BEPUTKANbHbIX
LUBOB

Pa3sroHka LBoB

5- LLIBbI 3aNONHAOTCA CEAHHLIM MECKOM, MoLoynb Kpynmn-
HOCTU KOTOPOro He A0J1>XXeH npesbillaTb pa3Mepsbl LWea.

6. O653aTeNbHO KAYeCTBEHHOE 3arnOJfIHEHWE LLBOB
abCOoNOTHO CyXMM MECcKOoM, MO0 NOCIIONHOE 3anofiHeHne
BMaXXHbIM NECKOM C nocneayoLLen NponNmnBKon 3a 2-3 pasa.
B npouecce akcnnyaTaumm yyacTka, B Clyvae BbIMbIBaHMSA
necka, NpoM3BOAMTCS MPOChINKa LLBOB.



Knuukep g mm
TpoTyapHbiii anEEEEN

TEXHONOrMs BbINONHEHWA PABOT NPU YKNAOKE TPOTYAPHOIQ  TPETUM 3TAM
KIMHKEPA HA MECHYAHO-TPABUHOE OCHOBAHWE

MEPBbINA 3TAN

noaroToBka OCHoOBaHUSA

Yenex 1 Ka4ecTBO MNAHWUPYeMbIX pa-
60T N0 MOLLEHWUO BO MHOIMOM 3aBUCUT
0T KayecTBa HayasibHOM NOATOTOBKU —
hopmMMpoBaHNs TBEPAOr0 3eMENbHOr0
OCHOBaHWUS.

Ha nepsom atane pa6oT CHUMaOT
NI0A0POAHBIN TPYHT W NEPErHomn (noysy,
COLlePXKaLLyt0 OpraHuyeckme O0CTaTkm),
BbIPABHMBAIOT U YNNOTHAOT MOACTUNA-
IOLLMIA CNOM [0 06pa3oBaHMs NIOTHOrO,
OTHOCUTENbHO POBHOIO OCHOBAHMS.

KayecTBeHHOE BbIMOMHEHME PabOT MO MOArOTOBKE
OCHOBaHMS Ha BOMbLUMX NOLAAAX MOXET ObiTb
00€CneyeHo Npu MCNonb30BaHMN aBTOTPAKTOPHON
TEXHUKK: ByNb03ep, rpeitaep, Katok u np.. Y4acTki
nnowazsto 10 100-150 KB.M, a TaKXKe Y4ACTKI CIOM-
HOIl hOpMbI, YA06HER NOAT0TaBANBAT C NOMOLLbIO
CMeLManbHOro 3NeKTpo- 1 GEH30UHCTPYMEHTa (BU-
6ponnuTa, BUGpOperika 1 np.)

BTOPOI 3TAN

¢hopmMupoBaHUe HecyLLero cios

HecyLyuii cnioi HackinaeTcs 13 necka, Nec4YaHo-rpaBMinHON CMECU WA TPAHUTHOrO
0TCeBa N0 YKIOHY, 0603Ha4€HHOMY HUTbIO. 1ecyaHyto NMpoCoNKy UCMONb3yKT Noj
NeLLIEeX0AHblEe LJOPOXKM 1 TPOTyapbl C HEGOMbLUION HArPY3KOil, Nec4aHo-rpaBuiiHoe 0c-
HOBaHWe — NMOJ NPOe3fbl 1 CTOSHKM ANs NEerkosoro TpaHcnopTa. [1onroBeqHocTs 06-
NINLOBOYHOrO CNOA (KNWUHKepa) 6YAeT 3aBUCETb OT NPaBULHOTO YCTPONCTBA HECYLLEN
1 APEHMPYIOLLEN OCHOBbI!

Mpy NOArOTOBKE HECYLLEro Cos 0CYLLECTBASET-
€A pa3MeTKa yyacTka. B xo4e pasmeTKi y4acTka
OMPEAENATCA BbICOTHI, YITbl, HanpasneHue
YKINOHA s ApeHaxa. [ns dukcauum pasmeTku
HATAMNBAOTCS HUTIA.

Ha ynnoTHEHHbIA TPYHT OTCLINAETCA W Pa3paBHUBE

. . (OcHoBaHue 06513aTeNbHO YTPaMB0BbIBAETCS. MpumMe-
[Ins yBenu4EHNs NAOTHOCTU HECYLLMI CNOW Mepef  HATb ANS YNAOTHEHUsS OCHOBAHNA Py4Hble TPaMGOB-
NPUMEHEHNEM BUOPONAUTBI HEOOXOAUMO 06UIBHO

YBNXHUTL. 3T0 06513aTeNbHOE YCnoBue! TPYAHO 06€CneyuTb PABHOMEPHOCTb MOArOTOBKM.

eTcs HeobxoaMmoe Konmyectso necka (MG, otcesa).

Ki «6abbl» He Cefyet, MOCKOMbKY C UX NOMOLLbH

yknapka 6opgtopa

bopntop npefoTBpaLLaeT CABMI TPOTYaPHOrO KIMHKepa B npoLecce yknagkn. OH cmnk-
CUpYET rPaHuMLbl MOLUEHbIX MOWA0K, NPENSTCTBYS X PACMON3AHNI0 HA ra3oHbl Npu
aKcnnyarauuu. KnuHkepHble Kupnuyn 6oparopa (Hanpumep, psag, BbINOXKEHHbIA Ha pe-
0p0) YKNAAbIBAKOTCA HA PacTBOP C (hOPMUPOBAHNEM HAPYXXHOI TPaHNLbI. [anHa u wu-
pUHa BbIKNaAblBaEMON NOLLAM BHYTPU 60PAIOPA PACCUUTLIBAETCA TAKUM 06Pa30M, 4TO
NPy NOCTOAHHON LWINPUHE LWBOB 3-5 MM B HEM BMELLANOCh LieNIoe KONNYECTBO KUPNUYel.

BbicoTa yknaaku 60patopa pacCcynTbiBAETCA MCXOAA N3 TOMLLMHBI HECYLLEro
MOHTa)XXHOTO CNOeB (MPUMEPHO 3 CM) W TONLMHbI KNMHKepa. Perynupys BbiCOTY
YKNazgKu 60pPLIOPHbIX KAMHEN, MOXHO NONY4YUTb BOPAKP, BbICTYNAKLMUIA BbllLE
YPOBHS MOLLEHMS UAN NeXALLUA BPOBEHb C HUM.

boparwp thopmupyeTcs yknaakon KNuHkepa Ha pe-
06po. Bo3MOXHbI W [Jpyrue BapuaHTbl: YCTaHOBKA
KJIMHKePHbIX KPNYeil Ha ThIYOK (BEPTUKATIBHO) MK
1CNONb30BaHIE CreLMabHbIX 60PAIOPHBIX KAMHEH.

Cnoit pacTeopa noa 6opalop packnagblBaeTcs Mo
pa3MeTKe C y4eToM yKnoHa 1,5-2%.

Buz 60patopa ¢ ynnoTHEHHBIM HECYLLUM CIIOEM.
[T0BEPXHOCTb NOATOTOBSIEHA K YCTPOWCTBY MOH-
TKHOrO CNOst U MOLLEHNIO.

LLIBbl GopAtopa, B OTANYME OT OCHOBHOTO MOLLIEHMS,
3anonHatoTcA pactBopom. Geexwin pacTsop yaans-
€TCS C NOBEPXHOCTU KaMHEi MOKPOIA LLIETKONA.
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Knuukep

TpoTyapHbli anEEEN

YETBEPTbIN 3TAN

noaAroToBKa MOHTaXHOro cy1os MoLLeHUsA

MOHTaXHbIIA CIIO MOLLEHUS (MOACHINKA) — CIION Necka U LLEMEHTHO-MeCYaHol cme-
cn (1/5 nnu 1/6). Mo necyaHomy mnu necyaHo-rpasUnHOMY OCHOBAHWIO MOHTaXHbIN
CNOVi MOXET ObITb KaK 13 NecKa, TaK 1 U3 LIeMeHTHO-Nec4aHoi cmMecu. Mo 0CHOBaHMIO
13 LWEOHA MOHTAXHbIA COW MOXET 6biTb TONbKO 13 LIMNC. MoACkINKY BbiCbINAKT Ha
Y4aCTOK, OrpaHNYeHHbIA CO BCeX CTOPOH 60KOBbIM Gopatopom. Heobxoaumoe Konm-
4eCTBO MaTepmana MOXHO paccymTarb, UCX0AA U3 TOT0, YTO TOMLLUMHA 3TOr0 CNos CO-
CTaBNSAET 0KOJI0 3 CM M HUKOrAa He NPeBbILLaeT 5 CM.

lMoACbINKa paBHOMEPHO pacnpedenseTcs no NOBEPXHOCTM HECYLLIEr0 CNOA U NPeABapUTENbHO Pa3paBHBAET
€91 C NOMOLLb NOJPYYHOr0 UHCTPYMEHTa (Hanpumep, rpabneit). MoHTaXHbIi Cnoil TpamebyeTcs (YnnoTHAEF
C1) CneunanbHbIM 3M1EKTPO- UK BEH30MHCTPYMEHTOM (BU6pONANTa).
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NATbIA 3TAN

YKnagKa TpoTyapHOro KnmHkepa

B npouecce 06xura UBET KANHKEPA MOXET MONYYUTLCH C HE3HAYUTENbHbIMU OT-
TeHkamu. Y106bl 406UTLCS OAHOPOAHOCTM KNALKK N0 LBETY PeKOMEHAyeM BecTu ee
OAHOBPEMEHHO M3 HECKOMbKNX MOJI0HOB.

MoLueHne Ha4MHAKT OT YKPEeneHHbIX rpaHuL, 3amallnsaemoro yyactka (6opgto-
POB, CTeH, IECTHUYHbIX CTYNEHEI) 1 CHa4ana BbIKNaAbIBAKT TOSIbKO HECKOMLKO PALOB
KNHKepa B BbIOPAHHOM CTUNE BbIKNaaKW. ocne 3Toro war «pucyHKa» TPOTyapHOro
KNUHKepa PUKCUPYETCS U NEPEHOCUTCS HUTAMU Ha MOBEPXHOCTb, FOTOBYH) K MOLLE-
HUKO. T10 9TUM HWUTAM OPUEHTWUPYIOTCA Aanblie, pacnonaras BAOSIb HUX MOHTXHble
LWBbI. LLnpuHa WBOB J0JKHA COCTABNATL HE MeHee 3-5 MM.

LLIBbl 3anONHSOTCS NECKOM WU MOHTaXXHOW CMecbd. Bo n3bexaHune cMmeLleHns
KNHKepa BO BpeMs paboT LiesIeco06pas3Ho 3anosiHATh LUBbI YXKe B MPOLEcce KNaaku.

3anofiHeHne LWBOB A0MKHO NOBTOPATLCA Yepe3 OnpeaeneHHbIe NPOMEXYTKI Bpe-
MEHM, 4TOObI YKNaaKa 6bina HaeXXHOM.

BbIMOLLIEHHYO NM0LLIAMb BbIPABHIBAOT BUOPONIOLLAAKON C PE3SUHOBOI NOAOLIBOMN.
[ocne ynnoTHEHMS LLUBbI HY)XXHO AONOMHNTENBHO 3aNOMHUTL MECKOM UM MOHTXHOM
CMECbIO0.

VKnagka 04epesHbIX psioB KIMHKepa.

MoLLigHue NoBepXHOCTH C (hopMIUPOBAHMEM
y30pa «enoyKa».

B mectax npuMbIKaHuA MOLLEHUS K rpaHuLam mio-
LK1 BCErAa OCTAOTCA MYCTOTbI, MEHbLLE Lienoro
Kupnuda no pasmepy. OHi 3anonHAKOTCA [OGOPHbH
MW KUPNUYaMI, KOTOPbIE U3rOTaBNMBAIOT NPY MOMO-
LW OTPEe3HOM NuMbl («6oarapka» U LMPKynapHas
nuna ¢ ANCKOM N9 KamHs).

[LIBbI (DMHULIHO 3aMOMHSAOTCA C MOMOLLbH LUET-
k. [N 3anonHeHUs UCNONb3YOT NECOK MENKoiA
thpakumn (Mk<2,0). lMponuska LWBOB CrOCOGCTBYET
YNNOTHEHMIO MEcYaHoro 3anonHutens. [ns 3anon
HEHWW LIBOB MOXXHO UCMOMb30BATh LIBETHbIE CMECH.
YNioTHeHWe 061ULOBOYHOMO C0A NPOU3BOANTCA
npv nomoLuy BuponauTsl (m < 100 Kr) ¢ 3awwmTHOM
NAUTOI U3 HEOMpeHa.
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Mpoaykuuna
OO0 «JICP. CtreHOBbIE»

OnToBble npoga<ui:

CaHkT-leTepbypr +7 (812) 334-87-00
ExkaTepunHOypr +7 (343) 215-98-96 (gob. 3-4953)
MockBa +7 (495) 139-21-11

www.lsrstena.ru

Po3Hun4yHbIe npogaxxu:
CankT-lNeTepbypr +7 (812) 334-87-87
Mocksa +7 (495) 139-21-09
NHTepHeT-mara3mH www.sm.lsr.ru
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