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KIMMHKEPHbI KNPMNY - B —
NOOAPOK ONA SACTPOULLUMKA ™™

m  Klinker — cnoso, nponcxoasiiee
I-I 0A «MyyLle» KaXAablA NOHNMAET YT0-TO CcBOE. HWKe Mbl NOAENMMCS C BAMU CBOUM MOHUMAHUEM icnonHMMOCTb 3alyMaHHOr0, BOM/OLIEHE 3aMbiClia — BaX- 3 HKHEHEMELKIX ANanekTos, BOC-

«f1y4LLIEro» KMHKEPHOro KUpnuya. U bl CMOXeTe 0TAaTb eMy NpeanoyTeHIne 0CO3HaHHO, ONMPasCh Hblil aCMEKT BLIGOPA PELLEHMI 405 6NIaroycTpoilcTBa. Mpupog-  OAT K SBYKOMOApaXATENLHOMY
. . «klinkern», 03Ha4atoLLEMy «3ByHaTb».
Ha 3HaHMS. A He TONbKO Ha NPUATHBIE OLLYLLIGHIS, BUAMMYIO CONMAHOCTb U LNeiAd) pecnekTabensHocTy, HbIVi LIBET KNIMHKEPHOTO NOKPbITUA BENKONEMHO COYETAeTCS T T mp—————
TAHYLLMACA 32 HUM OT 6PUTAHCKIX JBOPUKOB, FEPMAHCKIAX FOPOACKUX NNOLLAZeN 1 YNI04eK, 1 OT HaLLuX C 3eNEHbIM KONOPUTOM ra3oHa It MHOroLBeTem caaa. Tpo- MOXET GbITb NEPEBEEHO KaK «3BYy4a-
POCCUICKMX NaMATHIKOB NPOMBbILUNEHHON apXUTEKTYpbI. TyapHbIi KNNHKeP 18T BO3MOXHOCTb COTBOPUTH 3MIMTApHYIO WKit», «3BOHKNI>. [IeACTBUTENbHO,

o KNUHKEPHbIE KUPNKYK npn coygape-
3JIeraHTHOCTb, KOTOPAs HUKOTA He BbIAAET U3 MoAbl. TpoTy- HIM JDYT O [DYTa 42I0T XapaKTepHbil

P apHbI KNMHKEP NeaneH Ans MOLLEHNs LOPOXEK, ANs Teppac, ADKMi 3BYK.

= JNIECTHU4YHbIX KaCKa0B, BOJOCTOKOB, BHYTPEHHNX NIBOPUKOB.
= CH0pHbIE JOPOXHbIE MOKPLITIAS U3 TPOTYAPHOT0 KNHKEPA, NO

' CPaBHEHMIO C achaNnbTOOETOHHBIMM MOKPbITUAMM, @ TAKXE MOKPbITUAMU U3 APYTNX UCKYCCTBEH-
HbIX KAMHEN, UMEIOT NYYLINIA apXUTEKTYPHO-3CTETUYHBIN BUA. BbICOKME feKopaTuBHbIe 1 XY0-
)KECTBEHHbIE CBOWNCTBA, a TaKXKe Apyrie NpenmyLLecTBa TPOTYapHOro KnuHkepa 06ycnoBum ee
LIMPOKOE NPUMEHEHNE B 0CO60 0XKMBJIEHHbIX MECTax: NELUEX0AHbIX U TOProBbIX 30HaX, MeCTax
NapKoBKM aBTOTPAHCMOPTA, aBTOMOGUbHBIX NAPKOBOK, NOABE3A0B K rapakam u T. A.

icnonb3oBaHme TPOTYapHOro KIMHKepa — TOT CAyYail, Koraa Hepaanebli NOAPAAYMK He UC-
NOPTMT 3aMbICEN, @ YePe3 HEero 1 penyTaumio aBTopa. 3aMOCTUAN BbE3HYH LOPOXKY OETOHHON
6pycyaTKoil. A Ha Hel B MEPBYI0 XK 3UMY LUNMAMN XO3ANCKON MALLMHbI NPOENach KONes — X0Tb
Cpasy MeHA MOCTOBYH. A KNTMHKEP TBEPS HACTOMbKO, 4TO LWNMbI 70 He LapanatoT. Markuii rpa-
HUT NPOESAOT MOMEHTASTbHO, MPOYHbIA 6ETOH NOCTENEHHO, @ KIMHKEPHbIA KNPNIY — HUKOTAa.

3a CYeT ManbiX OTKIOHEHUI OT FeOMETPUYECKUX PA3MEPOB TPOTYapHbIil KTUHKEP TeXHOMOr -
YeH B pa6oTe . [lopOXKHOE MOKPbITUE U3 KNMHKEpA NErko pa3dupaeTcs U BOCCTaHABMBABTCS
06paTHO MU NPOKNAJKe U 0GCNYKUBAHUM MOA3EMHbIX KOMMYHIUKaLNiA. ECIN 68TOHHbIE [10-
POXHbIE KAMHU U N3BECTHAKOBbIE UMW TPAHUTHbIE MNTLI NPUOGPETAIOT HEPAaBHOMEPHbIN OKpac
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MpW AUTENBHOM HAXOXK/AEHUN B Ka4eCTBE JOPOXKHOMO £
_ TR DAL (TR NOKPbITUS, TO KMUHKEPHbIN KUPMUY 0CTAETCA POBHOOKPA- il a8
nossunca 8 CpeaHne BeKa B Ka4ecTse 6 6 /B panint g
Iy THIKA OGLIHOTO KEpaMHYECKOTD Kilp- LWEHHbIM 1 MOXET ObITh MEPENOXKEH, HanpuMep, Ha pe6po [ 0% A

nn4a npu 06Xxure B neyax nepuognyeckoro UNKn ¢ DOPOXKKN B OTAEN0YHYIO KNaaKy LLOKONA NN B CTEHKU ;(Jf %ff&u“} & z / ’ : i I I d
AENCTBUSA ChIPLA U3 FNIMH, 0611aAaI0LLIMX konopua. TpoTyapHblil KIMHKEP — JONTOBEYHbIN MaTepuan . ' :
creundnyeckon «noLagKomn cneKaHus».
HepaBHOMEPHOCTb pacrnpefeneHns Tem -
nepaTypbl N0 06LeMy neyn NpuBoANNIa K
06pa30BaHNI0 HAa BHYTPEHHUX psiaax 06 -
HUTOBBIX CBOAOB «MEPEMOTa» — HaCTWIHO — J18rkocTh YKNafKM, BbICOKAs U3HOCOCTOMKOCTb, OTAN4YHOE
0CTEKJIOBAHHOTO KMPMMKYa CO CTPYKTYPOK
KepamnieCckoro KamHa. B panbHeiwem

MHOrOKpaTHOTO UCNOJIb30BaHNA, NO3TOMY ero npumMeHeHue

ABNAETCA 3KOHOMUYECKWN BbITOJIHbIM.

cuenneHne npu XxoAb6e, MHOTrOMETHSAS NPOYHOCTb LBETA,

W3NS TAKOTO BILLA GbINU BbILENEHb! B YHUBEPCANLHOCTL — BCE 3TO HEOCTOPUMBIE [OCTOMHCTBA. » — { T
OTAENbHYI0 KaTeropuio. Ho HaJeXHOCTb — NINLLb OfWUH aCMEKT, N06YXAAK0LLNN Wi, o L el Y N e
BbIGUPATL TPOTYAPHbI KNMHKEP. ECTb 1 Apyrue. AL ;}; e B F
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KomnnekcHOCTb pelueHunit. dacaf, 0TMOCTKA U OCHOBHOE MOLLEHME Ha
y4acTKe BbIMOSIHEHO NOX0XMM MaTepuanom! [lom He TOPYUT YyXKEPOLJHO

113 3EMN, OKPYXXEHHBIA CEPO-KPACHbIM 6ETOHOM W NIEJHNKOBLIMU BYNbDKHY -
Kamu. [IoM KNMHKEPHBIMI aKLIEHTaMM CTeH BbIpacTaeT U3 KNNHKEePHON

)K€ 0TMOCTKM, C KOTOPOW CTEKAtOTCS PyYerKit KNMHKEPHbIX A0POXeK. Mpume -
HeHWe pa3HO06pasHbIX BUAOB YKNALKN KNMHKEPA NO3BONAOT CO3aBaTh
CaMble OpUrMHanbHbIe NaHAWAMTHbIE KAPTUHbI 1 (hacadbl 34aHNIA, OpraHuy -

HO COYeTaloLLMecs apyr ¢ Apyrom.
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borartcTBo LBETOB 1 (hakTyp. BOT ewlé ofgHa oTnn4mTeNbHas 0COOEHHOCTb

COBPEMEHHOr0  POCCUIACKOr0  KNUHKepa. ACCOPTUMEHT TPOTYapHOro
KnuHkepa JICP: BOCeEMb OCHOBHbIX LIBETOB — KPACHbIA, KpacHbIi ¢onalu,
TEMHO-KPACHbIA, TEMHO-KPACHbIA ON3Ll, KOPUYHEBbINA, Cepbli, rpaduto-
Bblli, 6POH30BbIN. [10BEPXHOCTL MOXET ObiTb peayuupoBaHa (06Xur B
BOCCTaHOBUTENbHOI Cpefie CO3aeT MHTEPECHYIO UTPY OTTEHKOB Ha MOCTe-
NN 1 NOXKe Kupnuya). KpacHbli 1 TEMHO-KPACHbINA KNUHKeP M3roTasnBa-
eTCA U B TEXHONOrMM (PN3LUKMHIA — NAABHOMO NepexoBa no MOBEPXHOCTU

KMpNu14a oT KPacHOro [0 NpakTUYeCcKn YEPHOro LBeTa.

§  KIMHKep MOXeT ObiTb pasHbIX LIBETOB —
0T 6€n0ro 40 YepHOT0, BCEX OTTEHKOB XKEeNT0-
KPacHO-KOPUYHEBON raMMbl.

KnuHkep — 3TO Heu3MeHHbld uBeT. Martepuan He noAKpallnBaeTcs

XUMUNYECKUMN Kpacutenamu n NCKYCCTBEHHbIMU L06aBKamu.

PazHoo6pasue LBETOBOI ramMmbl  KfIMHKEpa AOCTUraeTcs  nyTém
CMeLUNBAHNSA PA3NNYHbIX BULOB H 1 BXOAALLMX B NX COCTAB MUHEPANOB
B ONpeAenéHHbiX nponopumax. KrnuHKep — WCKYCCTBEHHbIA KaMeHb,
N3roTaBnBaeMblii Cnoco6om BbICOKOTEMMNEPATYPHOro obxura
NAACTUYHBLIX TNIMH A0 NOMAHOr0 UX CnekaHus 6e3 BKIKYEHUA, MycTOT W
KaBepH. Tak, 0TAaBas npu 06XXure BOAY, AeNAKLY0 TAUHY NIACTUYHbIM
KONNOMAoM, Yepenok npuobperaeT KpacHO-KOPUYHEBbLIA LBET OKCMAO0B
XKenesa unu KopuyHeBo-IOKOMNAAHbIN LBET OKCMAA MapraHLa.

KnuHKep — aT0 3KONMOrMYecKn 6e3ynpeyHbIil MaTepuan.

borarcTBo hopmaros. TpoTyapHbiii knuHkep JICP umeet 2 copmara:
cTaHfapTHblin (200x100x50) u Jour (250x80x50). «JToHr» — 3T0 YHUKanNb-
HbIl YOSIUHEHHbIA TPOTYapHbIA KnuHkep. OH 06najaeT BCEMU Npeumy-
LecTBamu KnnHkepa 06bI4HOr0 pa3mepa — MOPO30CTOMKOCTbI0 F200 u
BOJONOrNOLEHNEM MeHee 2,5%), YTO NPeBOCXOAMT NMoKa3aTenun Kak 00bI4-
HOr0 KNPMK1Ya, Tak U UCKYCCTBEHHbIX MaTePUanos Ans MOLLEHUsS LOPOr.

4 www.lIsrstena.ru

[l0CTYNHOCTb. TPOTYapHblii KIMHKEP MPOM3BOANTCA B JIEHUH-
«J1CP»
KpynHeiilunit  NpOM3BOAMTENb KEPAMUYECKAX CTPOUTEMbHbIX

rpafckon o6nactu. — 910 Poccuiickum KnuHkep.
matepuanos B Cesepo-3anagHom peruoHe «JICP. CTeHoBble
martepuanbl» BO3POAMI NPOM3BOLACTBO KNNHKEPHOW NPOLYKLMM
BbICOKOI0 Ka4ecTBa. «HUKONbCKUIA KUPNUYHbIN 32BOA», OANH U3
3aBOLI0B 0ObEAVHEHNs — 3To nepBoe B Poccun cCoBpeMeHHOe
creumanu3npoBaHHoe NPON3BOACTBO KNNHKEPA MOLLHOCTbIO

25 MIIH. WT. YCNOBHOMO Kupnuya B rof. 0co6eHHOCTbI 060pya0BaHMA
HeMeLIKOit nuHuK «Tecton», 3anyLleHHON B KOHLE 2012 r., aBnseTcs
BO3MOXHOCTb BbICOKOTEMNEepaTypHoro o6xura (go 1300°C), no3so-
naLas Npou3BoANTb Pa3nuyHble OPMbI, BUAbI U (DAKTYPHbIE
MOBEPXHOCTU KMPMKYA, C LUNPOKON LBETOBOW raMMON.

m [lepBblii 3aB0J B Poccuu, N3roTaBnmBatoLLNin KNUHKEPHBIA KUPNNY OT-
Kpbin nHxeHep CeHHnukuin B 1883 rogy, B 1884 rogy Havan paboTatb nog
YepHUroBOM eLLe OMH 3aBOA. B T0 Bpems 60bLLUYI0 4aCTb KNUHKepa, Npo-
13BOAMMOr0 3TUMM 3aBOJAMM, Pa3bUBaNM B LLe6eHb, KOTOPbIM 3acbinany
noporu. TpeTuit 1 4eTBepTbI 3aBOAbI 0TKpbiBatoTCA B 1909 1 1913 rogax
B benononbe n bygax. OHM NpON3BOANAN KNMHKEP MOCTOBOIA. B nepBble
roabl CoBETCKON BNAcTh 6bIaN NOCTPOEHbI HECKOMbKO 3aBOLOB, KOTOPbIE

B Hayasne 60-x 6b1K1 NepenpomuIMpPoBaHbl MK 3aKPbITI.
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4pe3BblyanHo TBepA. OH He LapanaeTcs CTanbio LUNMNOB 3UMHEN Pe3nHbI NerkoBbiX aBToMobunei. Lnnbl
n [losBneHunto cneunuyecknx 061acTen NPUMEHeHUS AN KNMHKEPHOro KMpnuya cnoco6cTBoBa
110 ycTaHOBNEHMe 60s1ee CypoBOro kKimmara ¢ HactynieHuem Manoro nefHukoBoro nepuoga B X1V B.
Mopo3Hble 3uMbl, 3aTPOHYBLUKE Aaxke CeBepHyto ViTanuto, 06ycnoBuan cTabunbHbli CNPOC HA MOPO
30CTOVKNE MaTepuarbl ANs MOLLEHUS MOCTOBbIX. TaKXXe KITIMHKEPHbIA Kpnuy ctan BocTpeboBaH Ans
MOPO30CTONKO 061MLLOBOYHOI KNagKWU CTEH, ANA KNALKU U OTAENKN LoKosed. KnnHKepHbIA Kupnny
NPUMEHSNCS AN CTPOMTENbCTBA NPUYANbHBIX CTEHOK B MOPTaX, MOCTOB, AbIMOBbIX TPY6 NPOMbILLEH
HbIX NPEANPUATUIA.

«CbeJjaloT» acchanbT Ha HArPyXKEHHbIX MarucTpansx 3a Ce30H Ha 2-3 CM. OHU 32 Mapy 3UM BbIKpaLLMBAtOT
OETOHHYI0 BpycHaTKy Ha npoeapax. O4eHb GbICTPO OHW PACTPABNIAKTCA C MATKUM HATYpasbHbIM FPAaHUTOM.
1 MoYTM HUKOrAA He OTPAXAOTCS OHW HA BHELLHEM BUAE TPOTYapHOro KIMHKEpa.

[lns matepnana MoLLeHus 06LLeCTBEHHO-AESI0BOI 3aCTPOIIKI 3TU 3HAYEHUS Bbile TPEOYEMbIX, a A1 MOLLE -
HUS YaCTHbIX JOMOBNALEHNI — HAMHOTO BblLLE TPEOYeMbIX. BbICOKas MexaHW4YecKas NPOYHOCTb (Ha Cxxatue,
13rn6, UCTUPaHKE), Manas rMrpocKONUYHOCTb, YCTOMYMBOCTb LiBETA, BbICOKAsA MOPO30CTONKOCTb U, KaK Cref-
/1 HeckonbKo aprymeHToB B Luchpax. CeroaHs noBblLUEHHOE BHUMAHMWE YaenseTcs Bonpocam 6na-
roycTpOMACTBA TEPPUTOPUIA PA3NIMYHOr0 Ha3Ha4eHUs. Bee Yalle B NpoeKTax naHawagTHoro ansaiHa

CTBUE, JONrOBEYHOCTb — BCE 3TW NMOKA3aTENM HAMHOIO NPEBbILLAKT JECTBYIOLLNE CErOAHS eBPOMNEcKune 1
POCCUIACKNE CTaHAAPTbI.

CNONb3YETCH MOLLEHUE C MPUMEHEHNEM UCKYCCTBEHHOIO UK HATYPATbHOTO KaMHS. Mpn 3ToM,

B CBA3M C BbICOKOW CTOMMOCTbIO 11 HU3KON M3HOCOCTOMKOCTBIO HATypasibHbIX KaMHeli, 0Co6Yto nony -
NAPHOCTb NOMYHMN0 MOLLEHNE C UCMONb30BAHNEM UCKYCCTBEHHOrO KAMHS — TPOTYapHOr0 KIMHKepa.

MoaTomy mbl npegnaraem
0CTaHOBUTH CBOI BBIGOP™
Ha HaIeXHOM KNMHKEpE —
fyylleM MaTepuane
ANns 6naroycTpoicTea
NELEXOQHbIX 30H

Hatu TpoTyapHbIii KnuHkep uMeeT mapky 8 MIa, BOAONOrnoLLeHne MeHbLe 2,5%, HU3KY nopu-
CTOCTb W BbICOKYH MOP030CTOMKOCTL F200.

m llITaKk, MOpPO30CTOMKOCTb
KIMHKepa 3aBefjoMO BblLLE,
4eM y 06bI4HOMO KMpnuya, a
BbICOSbI HA €r0 NOBEPXHOCTH
He 06pa3ytoTcs.

KnuHkep — 970 HU3KOe BogonornoueHne. Q4eHb HU3KOE BOAO -
NOrNOLLEeHNEe He NO3BONAET KMPMNYY HACLILLATLCA BOAON, @ 3HAYNT,
npyu MOpo3ax BoJa He 6yeT KpucTannamu fibJa peatb Kanunispbl,
pa3pyLas knuHkep. CoO6CTBEHHO rOBOPS, B KMHKEPHOM KUpnnye
NpakTM4ecKn HeT KanunnsapoB. OH CTOMb XOPOLIO CMPECCOBaH, YTo
BNara npu CyLLKe 1 06>K1re NOKMAAeT ero UCKMYNTENbHO B Napoo6pa3HoM BIUAE. ITO Xe CBOMCTBO
NCKITKOYALT BbICOSIbI HA KITIMHKEPHON Knagke. ( BbICOMbI — 3T0 BLIHOC Kanunnsapam BOAOPACTBOPUMBbIX
Coneli 3 KAMHSA 1 KNafo4HOro pacTBopa Ha NOBEPXHOCTY NPU BbICbIXAHWUN NPOMOKLLEN KNaAKK .)

M MOLLEHUS NPOE3XKUX A0PO

KnnHKep — 310 BbICOKASA NPOYHOCTD.
m  lges co3gaHns 0060 NPOYHOro KNp -

Cnoco6eH Bblaep»KaTb pacnpeaenuTenbHyi0 Ha-
rpysky 6onee 450 kr/cm?, a COCPEAOTO4EHHYI —
6onee 600 Kr/cM’. 3T0 Kak BECOM NErkoBOro
ABTOMOOWNA HArpy3nUTb KaBMyK-LUNUIbKY. Y Takon
NPOYHOCTM NMPU CXKATUU BCTb BAXKHOE CNEACTBYUE.
Hu3kas ncTnpaemocTb. Y Kepamukm Npo4HOCTb Ha
13rn6 (Ha cpes, Ha CKoM) KOPPenupyeT ¢ NPOYHO-
CTbH Ha Cxartue. NMpoYHbIN KNUHKEPHbIA KUpnuy

nu4a, cnoco6HOro 3aMeHUTb FPaHuT, NosiB -
NAnacb BO MHOTMX CTPaHax B pa3Hoe BPeMSs.
lMepBbIM 60s1€€ NN MEHEE YCMELHbIM OMbl -
TOM CTana MacTepckas B JaTCKOM MecTeuke
bokxopHO, ocHoBaHHas B 1743 rogy. OgHako
macliTabHoe NpuMeHeHne HOBOro MaTepu -
ana Havyanocb no3xe u B FonnaHguu, Koraa
B 1809 rogy fnopora u3 KnuHkepa AnnHoi
12,5 kM coegmnuna Amctepaam ¢ lapiiemom.
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XAPAKTEPUCTUNKW,
[MNPEVMMYLLECTBA KITMHKEPA

CpaBHeHMe TPOTYapHOro KJiMHKepa ¢ aHanoramu
AHanorom KMHKepa TpOTyapHOro B 0TEYECTBEHHONM UHAYCTPUYM CTPOMTENbHBIX MaTepruanos ABNseT-
cs 6eTOHHas 6pycyaTka, narotanueaemas no FOCT 17608-91 «[1nuTbl 66TOHHbIE TPOTYapPHbIE»
CpaBHUTENIbHbIE XapaKTEPUCTUKI BETOHHOI KTMHKepa, NPUPOAHLIX KAMHE 0Caf0HbIX, MeTaMopdu-
YECKMUX N MarmaTu4eckux Nopof v KNuHKepa TPOTyapHOro npencTasnedbl B Tabnuue 1.

Tabnuua 1
TpUpOLHLIE KaMHM
HanmeHoBaHue beToHHas 0ca04HbIe U MarmaTuyeckme Knuukep 3
I PENIEE Opycuarka MeTamopchueckme (rpaHwT, ra66po- BCvapHEl
(13BECTHSK, Mpamop) Ana6as)
Mopo30cToiiKoCTb He meHee F200 F50-100 He menee F100 He menee F200
Boponornoluexne He Gonee 5% He Gonee 8% He Gonee 5% He 6onee 2,5%
ﬂpeﬁga Egg;ggcm He meHee 5 Ma He menee 3 Ma He meHee 6 MlMa He meHee 8 MlMa
NcTupaemocts He 6onee 0,6 r/cm? He 6onee 1,8 r/cm? He 6onee 0,6 r/cm? He 6onee 0,5 r/cm?

Bonee BbICOKNE MeXaHUYecKne N ON3MKO-TEXHIYECKIEe XapaKTepUCTUKI KIINHKepa TPOTyapHoro, a
TaK)Xe BbICOKas YCTOWYMBOCTb KIMHKEPHON KEPaMUKIA K BO3[ENCTBUIO arPeCCUBHBIX CPEA B FOPOACKNX
YCNOBMAX MO CPABHEHMIO C BETOHHON GPYcYaTKON 06€CNeYnBaKOT 6r0 0CHOBHOE NMPENMYLLECTBO — Goslee
BbICOKY!O []ONITOBEYHOCTb.

B cpaBHeHUM ¢ 3apyGeXHbIMI aHanorami, TPOTyapHbIi KnuHkep «J1CP» npofaeTcs Ha pbiHKe CTPO-
NTeNbHbIX MaTepPUanoB 3HAYNTENbHO aelleBne. Mbl lenaem CTaBKy Ha 60MbLune 06beMbl peanusaLni u
LeMOHCTPUPYEM BO3MOXHOCTU UMMOPTO3AMELLEHMS.

TexHu4eckue XapakTepUCTUKKH TPOTYapPHOro KNUHKepa

Knuukep nponasoactea 000 «J1CP. CTeHOBble» M3roTaBNNBAEGTCS B COOTBETCTBIK C TPEOOBAHMAMN
I0CT 32311-2012 «Kupnuy Kepamn4eckinin KNHKepHbIA AN MOLLEHUS. TEXHNHECKNE YCOBUS».

113aenus n3rotaBAnBaloTCcs NPSAMOYronbHON POPMbI, MOTYT MMeTb (DACKY Ha KDOMKAX BOKPYT OAHOIA
unn 6onee NOBEPXHOCTEN, 0OPA3YIOLLMX PABOYYIO PaHb, a TaKXXe (OUKCUPYLOLLME BbICTYMbI. DuUKCH-
PYIOLLME BbICTYNbl — fiBA HEBONbLLUNX BLICTYNAIOLLMX MPOCUAS HA THIYKOBOW 1 N0XKOBOW NNLLEBOI CTO-
POHE KMpnuya.
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TunoBble pasmepbl TPOTYAPHOTO KIMHKEPA pasnnyHbIX (hOpMaToB, a TaKXKe NpeseNbHbIe JONYCTUMbIE
OTK/OHEHUS OT HUX NpeAcTaBieHbl B Tabnumue 2.

Tabnuua 2
Pa3mepbl TPOTYapHOro KNMHKepa, MM
®opmar [nuHa LnpuHa TonumHa
Howwan  CRCee  Howman e Homwan e
0,51H® 200 +5 100 +3 50 *2
0,51H® 250 +5 80 +3 50 *2

TpOTyapHbIN KIMHKEP MOXET NPUMEHATLCS KaK /18 «MArKOR» (YKNafka Ha necyaHyk 0CHOBY C y3-
KUMU LLIBAMU, 3aN0JTHAEMbIMI NECKOM), TaK U NS «KECTKON» YKNafKku (YKnagka Ha 6eTOHHYI OCHOBY C
3anoJIHeHNeM LWBOB 6ETOHHLIM PAaCTBOPOM).

DU3MNKO-MEXaHNYECKINE XapaKTepuCTUKM TPOTyapHOro knnukepa «J1ICP» npeacTtaBneHbl B Tabnuue 3.

Tabnuua 3
Pasmep, Mm 200x100x50 / 250x80x50 (noHr)
Bec, kr 22-24
Knacc cpegHeit nnoTHOCTH 2,0
BogonornolleHne Menee 2,5%
Mopo30cToiiKocTb He menee F200
lpegen Npo4HOCTI NpU M3rnbe bonee 8 MMMa
WcTupaemoctb He 6onee 0,5 r/cm?
KucnotocToikocTb He menee 95%




Knunkep

o e
TpoTyapHbii aEEEEE

Bonpoc 0 npuMeHeHnn KNnHKepa KepamMmn4eckoro TPOTYapHOro NPK MOLLEHUM LOPOT Pa3finyHbIX Ka -
TEropui B 0TE4ECTBEHHO HOPMATUBHON MTEpPaType He 0CBeLLeH. [10 HeJaBHEro BPEeMEeHM 0TEYECTBEH -
HbIX NPON3BOAUTENEN JOPOXHOI0 KJIMHKEpa He 6bIno, N03TOMY €ro NPUMEHEHUe He HOPMUPOBASOCh.
B npakTuke e 3apy6e>xxH0ro JOPOXHOro CTPOUTENbCTBA HA060POT — JOPOXKHbIN KITMHKEP ABSETCA A0 -
CTaTOYHO TPAAULNOHHBIM MaTepuanom. Hapsagy ¢ pa3nnyHbiMu XapakTepUCTKAMM AaHHOI NPOAYKLNY
B 3apy6e>XHOW HOPMATUBHOW TUTEPATYpPe BONPOC 0 BO3MOXHOCTM NPUMEHEHNS KNIMHKEPA ANS MOLLEHNA
YBA3bIBAEGTCA C KATErOpUei 4oporu, Kotopas onpeaenfeTcs no nokasaTesnto nonepevHon paspyLuarLlei
Harpysku. 9ta Harpyska xapakTepuayeTt NpoYHOCTb KNUHKEPA MPU €ro NCMbITAHUAX HA TPEXTOYEYHbINA
13rn6. TpebyemMble 3HA4eHUS NONEPEYHON pa3pyLUatoLLe Harpy3KK B 3aBUCUMOCTM OT KaTeropun KNuH -
Kepa no AaHHbIM, NpuBedeHHbIM B cTaHaapTe EN 1344 «[TpoekTMpOBaHWe 1 M3roTOBNEHME MOLLEHbIX
MOKPbLITWI» NpUBELEHbI B Tabnunue 4.

Tabnuua 4. Tpebyemble 3Ha4YeHNA NONEPEYHON pa3pyLUALOLLel Harpy3Kk1 B 3aBUCUMOCTH OT kateropuu no EN 1344
«[IpoeKTMPOBaHNE M U3rOTOBNIEHNE MOLLIEHbIX NOKPbITHI»

Kareropus CpefHee 3HaveHne >H/mm EanHnyHoe 3HaveHne > H/mMm
T0 Tpe60BaHMa OTCYTCTBYIOT
T1 30 15
T2 30 24
3 80 50 B npakTuke 0Te4eCTBEHHOrO NPOU3BOACTBA KEPAMUYECKOr0 KMPMIYa TakxKe NPOBOAATCA UCMbITAHUS Ha
T4 80 64 TPEXTOYEYHbIN N3rn6, HO B OTIINYME OT HOBbIX 3apPYOEXXHbIX HOPMATUBHBIX LOKYMEHTOB HOPMUPYETCS He Mo-

nepeyHas paspyLuaoLLas Harpyska, a npo4HOCTb Npu n3ruée. Mpu aTom cama hopmyra pacyeTa npoYHOCTY,
koTopast npusoautcst B FOCT 8462 «Matepuansi cTeHoBble. MeToAbl onpefieneHns npeaenos NpoyHOCTY
NPy CXatnu 1 n3rnbe», MOXeT 6bITb IErko NpeobpasoBaHa 17 onpeneneHns nonepeyHon paspyLuatoLLen
HarpysKu no esponerickomy ctaHgapty EN 1344:

Tam xe (8 EN 1344) npnsogarca pekoMeHAaumm no npuMeHeHNo KepamMmm4eckoi KImHKepa:

«Knacc nonepeyHoil paspyLuatoLlein Harpysku T1 1 T2 rapaHTupyeTt nonepeyHyo paspyLuaroLlyto Ha-
rpy3ky 30 H/MM. 3T1 KaTeropun MoXHO BbIGUPaTh L1 NOKPLITUS C HEBONbLUUMY HArPY3KaMu, TaKUMI Kak
NepUOANYECKOE IBUKEHNE NErKOBbIX aBTOMOGUIIEN. 3-p-

, (Mo TOCT 8462)

Knaccbl T3 1 T4 rapaHTMpytOT CpefHio MOMepeyHyro paspyluatollyto Harpysky 80 H/mm. 31o 6onee o 2 h-h?
BbICOKOE 3HAYeHIe pa3peLuaeT TakxKe npoesn rpy30BbIX aBTOMOGUNEN».

TAe: O — HanpshkeHne pactsxeHus npu uarnée (8Mra unm 8H/mm?)
P — paspywatoLas Harpy3ka
| = onuHa knuHkepa (200 Mm)
b — wupmnHa knuukepa (100 mm)
h — TonwmHa knuHkepa (50 Mm)
Torga, F=£= 2-0-h? _ 2-8-50° =66,71
b 3l 3-200
Takum 06pasom, kKnuHkep «JICP» no Knaccy NPOYHOCTM 3aHUMAET NPOMEXYTOYHOE MOSTOXKEHNE MEX Y
knaccamu T2 u T3, a cnefoBatenbHO, N0 CBOUM NMPOYHOCTHLIM XapaKTepUCTUKaM B COOTBETCTBUN C PEKO-
meHaaumamu ctangapta EN 1344 moxeTt npUMeHATLCA Ans MOLLEHMS:
* NMELeX0AHbIX KOMMYHWUKALIMIA (TPOTYaphbl, anneu, JOPOXKMW, TPOMNUHKK);
* 06LL/eCTBEHHbIX MPOCTPAHCTB (CBOO6OAHBIE OT TPAHCNOPTA TEPPUTOPUN OBLLErO NOML30-
BaHMs, B TOM YUCAE NELLEXOLHbIE 30HbI, N0LLaAN, YINLbI, CKBEpbI, 6YNbBapbl, a TaKXe
Ha3eMHble U MOA3EMHbIE YaCTU 3[AAHNIA U COOPYIKEHUIA);
* 1apPKOBOK, TPOTYapOoB, BENOCUNEHbIX JOPOXKEK;
* TPQHCMOPTHbIX NPOE3J0B C KPATKOBPEMEHHO HArpy3Ko 0T 60JIbLLErPY3HO TEXHUKN.
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Knumnkep
Tpotyaphbi

MPOEKTUPOBAHWE JOPO>XHbIX
NMNOKPbITUN N3 TPOTYAPHOI'O
KITMHKEPA

lpoekTHaa noaroToBka

lpoeKTHas NoAroTOBKA KanuTanbHOro cTpouTenscTBa B CaHkT-MeTepbypre perynupyetcs nonoxe-
Husamn TpagocTpouTensHoro kogekca PO [1] (¢ ydetom ctatbu 7 @efepanbHoro 3akoHa «O BBeAEHUN B
Jencteme [pafocTpomTenbHOro kogekca Poccuinckon @efepaunin»), 3akoHamMmm n 4pyrumm HopMaTUBHbIMM
npaBoBbIMU akTamn Poccuiickoit ®eaepaumnn CankT-MNeTtepbypra.

[MpoekTHas 1 paboyast JOKYMEHTALMS 1 Pe3ynbTaTbl MHXEHEPHbIX U3bICKAHWI JOMKHbI COOTBETCTBOBATb
TPe60BaHWAM TEXHWYECKMX PErnamMeHToB, a 0 UX BCTYNNEHWUS B CUNY — [eACTBYIOLLMM HOPMATUBHbLIM [0-
KYMEHTOM, NPUMEHsIEMbIM B 0611aCTI CTPOUTENLCTBA, B 4ACTH, He NPOTUBOPeYaLLeil PeaepanbHOMY 3aKOHY
«0 TexHN4eckoM perynupoBaHun» [8] n MpagocTponTenbHOro kogekca PO [1] .

[poeKTMPOBaHIE LOPOXKHbIX MOKPLITUA TEPPUTOPWIA XXIMON 1 0BLLECTBEHHOI 3aCTPOIIKN [OMKHO OCY-
LLIECTBNATLCSA B COOTBETCTBUM C TpeboBaHuaMN PeaepanbHoro 3akoHa oT 30.12.2009 Ne 384-D3 «TexHuye-
CKMI pernameHT 0 6e30MacHOCTI 34aHUIA 1 COOPYXeHNiA» [13], 0TPACNEBLIX U PErMOHANbHBIX HOPMATUBHbIX
JOKYMEHTOB N0 AopoxHomy cTpoutenscty OH 218.046-01 [6], PM[ 32-1802012 CI6 ¢ yyeTom peko-
MeHaLNii N NPaKTUYECKIUX PYKOBOLCTB NPOU3BOANTENEI NCKYCCTBEHHbIX KAMHEN MOLLIEHNS.

OpraHn3aunoHHO-TEXHNYECKMIA NOPSAOK OCYLLECTBEHNS rPaA0CTPOMTENbHOI AedTeIbHOCTM Ha Teppu-
Topun CaHkT-MNeTepbypra B 4acTh apxUTeKTYPHO-CTPOUTESIbHOMO NPOEKTUPOBAHUS 06bEKTOB KanuTanbHOro
cTpoutenscTBa pernamentupyetcs PMI 11-08-2009 CaHkr-Metepbypr.

YCTpoiACTBO JOPOXHBIX OfEXA

Ha atane npoekTMpoBaHNs He06X0AMMO HA3HAYUTb MMM PACCYNTATD KOHCTPYKLIAKO JOPOXKHON OAEXAb!, NPEs:
YCMOTPETb NPOLOSbHBIE U NONEPEYHbIe YKIOHbI NOKPLITUS, BbIGPATH U PACMONOXUTL BOJOCOOPHBIE YCTPONCTBA,
a TaKXKe PUCYHOK YKMaZKv TPOTYapHOro KiuHkepa. Heo6XxoamMmo 3apaHee COOTHECTU (DOPMbI U pasMepbl TPG-
TyapHOro KNMHKEpa C KOHKPETHbIM MECTOM MOLLIEHUS, Y4NTbIBAA Mpy 3TOM Hanu4ue BCTPaUBaeMoro nmeo yxe
MMEHLLIErocs JOMOHUTENLHOr0 060PYyA0BaHUA (CBETOBbIE MPUBOPLI, CUCTEMY CHEroTasHUA 1 np.).

[lopoxHas ofexnaa C NOKpbITUEM W3 TPOTYapHOTO KIMHKEPA — 3TO MHOTOC/IONHAA KOHCTPYKLMS, BOC-
NPUHUMAIOLLAS BHELLHIOK HArpy3Ky 1 NepeaaroLlan ee Ha NoACTUNAKLWMIA FPYHT. Kak npasusio, 0Ha COCTOUT
113 NOKPbITUS, HECYLLIETr0 1 (NPK HEOO6XOANMOCTM) LOMONHUTENLHOMO CI0 OCHOBAHUS, @ TAKXKE rPyHTa 3eM-
NAHOro NonoTHa (puc. 1).

MokpbITHE — HENOCPELCTBEHHO BOCNPUHIMAET BO3AENCTBIE OT aBTOMOBWILHOIO, NELLEXOAHOr0 ABUXKE-
HUS, @ TaKXXe 0T aTMOCEepHbIX PakTOpOB.

[ToKpbITWE BKNKOYAET:

* COOCTBEHHO MOKPbITWE U3 TPOTYAPHOTO KIIMHKEpa BbICOTON ceveHuns 50-140 mwm;

* 3aM0/HEHNE LIBOB MEXLY UCKYCCTBEHHbIMM KaMHAMU 3-5 MM;

* BbIPABHUBAOLLNI (MOHTRXHbIN) CMOWN TONLMHONA 3-5 CM B YNIIOTHEHHOM COCTOSHUM;

* POCINONKY MOL MOHTaXHbIM CITOEM.

BbipaBHuBatoLLniA COV NpesHa3Ha4YeH Ans yCTpaHeHUs HEPOBHOCTEN OCHOBAHMUA.

PucyHok Nei.
KoHcTpyKuus AOpOXHOIH
OAEX/bl C NOKPbITHEM
U3 TPOTYyapHoro
KNMHKepa

TpoTyapHbIil KTUHKep

C 3an0JHEHNeM LLBOB

MoHTaXHbIi crioi

Tpocnoiika Nog MOHTXXHbIM C1I0eM

HecyLyuii cnoii 0cHoBaHUs

[lonoNHUTENbHbIN
CrnoV 0CHOBAHNSA

YKpenneHHblid (Yny4LeHHbI) cnon
rPYHTa 3eMeNbHOr0 N0N0THA

S S S S S

[PYHT 3eMeNbHOro NonoTHa

Hecyuiee ocHoBaHMe — 4acTb JOPOXHO 0fieX[bl, 06ecneynBaioLLas COBMECTHO C NOKPbITUEM Nepepac-
NPeAeNieHNe N CHKEHNE AaBNEHNS HA HUXKeNexXallue JONONHUTENbHbIE CNOW UAK FPYHT 3eMISIHOr0 NosoT-
Ha. OCHOBaHME MOXET ObITb BbIMOMHEHO 13 PA3NNYHbIX MATEPUANOB: LLE6HS, YKNaabIBAEMOro C PacKIMH-
KOil; NeCKO-LieMEHTHOM CMECH; LLLeOHS, YKPENIeHHOro LLleMeHTOM 1SN PACKINHLLOBAHHOIO NeCKO-LLeMEHTHOIA
CMECHIO AN APYTiX MaTepuanos, MOAyNb YNPYrocTi KoTopbix npesbiwaet 180 MMa.

[1oN0NHUTENbHbBIN CNOI OCHOBAHMA, B 3aBUCMMOCTM OTPELLIAeMbIX 3a/1a4, MOXET BbINOHATbL MOPO30-
3ALUUTHYI0, APEHNUPYIOLLYIO UAN TENNOU30ANPYIOLWYI0 (YHKUMK. OH BbINOMHABTCS U3 APEHUPYHOLLNX He
NOABEPXEHHbIX MOPO3HOMY MY4Y€HMI0 MAaTepnanoB (Mecok ¢ MOAYIEeM KPYNHOCTN 2 1 60nee n Koadhdu -
LMEHTOM (huNbTPALMN HEe MeHee 2 M/CYT, Wnak 1 np.). Cnon 0CHOBaHUS AOIMKHbI 6bITb HE MEHEE BENUYNH,
NpWBeAEHHbIX B TabnuLe 5.

Ta6bnuua 5

MuHumanbHas TonLWyMHa cnos, CM, Npy yKnagke
HanmeHoBaHMe matepumana cios
CneumanbHbiM yknagunkom  MHoronpounbHbIMY MaLIHamMm

KameHHble MaTepuanbl 1 NecKy,
06paboTaHHbIe HEOPraHUYECKUMI BSXKYLLMMU

[PYHT, 06pabOTaHHbIN BSXKYLLM 8-12 8-12
ny6uHa nponuTKm LiebHs - 4

LLle6eHb 1 rpaBuii He 06paboTaHHbIE BSXKYLLUM 15 15
* Ha NMecYaHoe 0CHOBaHME 8-10 8-10
* Ha YKPEneHHOe KaMeHHOe 0CHOBaHMe

[Mecok 20 20

Mpumeyanmus K Tabnuue:
1. BonblUME 3HAYEHNA TONLLVMHBI aHbI ANsS TPOTYapOB MarucTpabHbIX A0POT 1 YL,
2. TonwwmHa cnos AOMKHA NpeBbILIaTh pa3Mep Haubonee KpynHbIX YacTuL, KaMEHHbIX MaTepuanos He MeHee Yem B 1,5 pasa,
KpOMe LLe6Hs C NPONUTKOIA.

8-10 8-12

[PYHT 3EMENbLHOr0 NONOTHA — CYLLECTBYIOLLEE TPYHTOBOE OCHOBAHME B Npeenax Tak Ha3biBaeMoro «pa-
604ero cnosi», To eCTb Ha rMy6uHy 1,5 M OT NOBEPXHOCTW NOKPbITUS. TPYHT 36MeNbHOr0 NON0THA MOXET CO-
Jepxxatb 06pab0oTaHHbIN UK YNNOTHEHHBIV NMOBEPXHOCTHBIW CNOWA C LNbIO NOBbILLIEHWS ero NPO4HOCTHBIX,
[1ehOPMaLIMOHHbIX XapaKTepUCTUK 1 MOPO30YCTONYMBOCTM.



Oco6eHHOCTH NPOEKTUPOBAHNA AOPOXHOIO NOKPbLITUS

LLBbI 4OPOXHOr0 MOLIEHUA

0co6eHHOCTb AOPOXKHOrO MOKPbLITUS U3 TPOTYAPHOr0 KNMHKepa — 60MbLUOE KONMYECTBO WBOB. Heo6x0-
OMMO CO6JI0AATb MUHUMASIbHYHO TOSLLMHY LUBOB 3-5 MM, KOTOPbIe 06€CMeYnBatoT NPOEKTHOE MO0XKeHNe
TPOTYapHOro KAMHKepa 1 NpeJoTBPALLAIT CKOMbI FpaHeit Npu nocneaytoLlem TpaméosaHumn. TpamboBaHue
CN0SA TPOTYAPHOrO KIMHKePa Heo6X04UMO NPOU3BOAMTL TONBKO NOCE 3an0SIHEHNUS U YNAOTHEHNS WBOB!
[Ins nyywero ynioTHEHMS NPOCLINKY OCYLLECTBASKOT B HECKOSIbKO pa3 ¢ NPOSIMBKOI BOLOA. 3anofHeHne
HEo6X04MMO MPOW3BOANTL NECKOM MENKOM (OpaKLun UK KNafo4HbIMKU pacTBOpamu, B 3aBUCUMOCTU OT
BENNYNHbI LWBA. [INs BbIAEPXXMBAHMSA reOMETPUI 3a30pa UCMOMb3YIOT MeTalIM4YecKkue, M0 niacTukoBble
HaNPaBNAOLLME, HATAHYThIA LLHYP.

Ha nnowagkax ¢ newexoaHbIM ABWKEHNEM Masioii MHTEHCUBHOCTM UM KaK 3NIEMEHT YKpenneHns [o-
MyCKaeTCs YCTPOICTBO NOKPbITUIA M3 TPOTYAPHOr0 KNMHKEPA C «3eMeHbIMI» LBAMU. ATU LLIBbI YBEANYEHHOI
LUNPVHBI NPeaHa3Ha4YeHbl N1 3an0fHEHNs CMEChH0, COLepXKalleii pacTUTeNbHbIA rPpyHT. Mpu ncnonb3o-
BAHWUU NOKPLITUS C «3eMeHbIMI» LIBAMW MX pacyeTHas LUMPUHA HA3Ha4YaeTcs npoekToM. PekomeHayemas
pacyeTHas WUpPKHA WBOB — 40 35 MM. LLIBbI yBENUYEHHOI LINPUHBI (B0 35 MM), 3aMONHAKTCA NIOAOPOAHON
CMECbI0, Kyfia BbICAXXMBAOT AEKOPATIBHbIE TPABbI, 1Erk0 NEPEeHOCALLME BbiTanTbiBaHME. Tak Xe, yBeNnYeH-
Hble LWBblI MeXAY 6PYCYaTKOM MOryT ObITb 3aMN0SIHEHbI ranbKOW, OTCEBOM FPAHUTHOrO LLEGHS WU Apyriumun
NIeKOpaTUBHbIMI MaTepuanamiu.

Pacyet JOpOXHbIX 0feXA

[opoxHas ofexpaa ¢ NoKpbITUEM W3 TPOTYapHOro
KNWUHKepa paccyuTbiBAETCA N0 KPUTEPUAM Npefenb-
HOTO COCTOSHWA AN HEXECTKUX AOPOXHbIX OAeX[
[cm. MO[H «[TpoekTupoBaHne HEXECTKUX LOPOXKHbIX
oaexa., ®ryf «CorosmopHuu», 2002; KoHcTpympoBsa-
HUE 1 PACYET HeXECTKNX AOPOXHbIX 0Aexn. [1oa pef.
H.H.MBanosa. M.: TpaHcnopt, 1973].

B pesynbtate pacyeTta onpenensieTcs KOHCTPYK-
1S LOPOXHON 04X bl 1 TOMLLMHA CIIOEB OCHOBAHNA
(3Ha4eHMs JaHHO BENNYMHBI HE JOMKHbI 6bITh MEHb-
Lle yKa3aHHbIX B Tabnuue 4). [Inq TMnoBbIX yCroBui
CTPOUTENbCTBA CYLLECTBYIOT CreLunanbHble CrnpaBoy-
HUKW unu katanoru. Hanpumep, B CaHkT-MeTepbypre
pa3paboTaHo «PyKOBOLCTBO NO KOHCTPYKLMAM, TEXHO-
norun ycTponcTsa U TpeboBaHUAM K LOPOXHbIM MO-
KPbITUSM U3 UCKYCCTBEHHBIX KaMHel mMoLeHus» Gr6.:
Mapus CM6, 1996, roe NpuBOAATCS TUNOBbIE KOHCTPYKLIMM IOPOXKHbIX 0JI€X[, C MOKPLITUEM U3 KAMHEA MO-
LLIeHUs B 3aBMCUMOCTU OT FPYHTA, TNA MECTHOCTU, YPOBHS FPYHTOBbIX B0 (YI'B), TOMLLMHBI MCKYCCTBEHHO-
r0 KaMHS 1 Ko3dduumeHTa NpoYHOCTW. MocneaHNii Ha3Ha4aeTcs B 3aBUCUMOCTM OT KaTeropum ropofcKmx
yAWL 1 gopor. Tak, Ang MarucTpanbHbIX YnL, 06LLIeropoACKOro 3Ha4eHUs OH paBeH 1, a Ans ynuL MecTHOro
3HaveHus — 0,84.

V4uTbIBas MOBbILLIEHHYIO JeOPMATUMBHOCTL MOKPBITUS U3 TPOTYapHOrO KIMHKEPA B Ha4anbHbIA Nepuos
JKcnayarauun, Npu NPoeKTUPOBaHUN HEO6X0AUMO NPeayCMOTPETb Mepbl, 06ecnedmBatoLLne Ko MULNEHT
ynnotHeHus rpyHTa 0.98 B npeaenax 1.3 m 0T NOBEPXHOCTU NOKPLITUSA. ECNK 3TO HE NpeACTaBNAeTCS BO3MOX-
HbIM (13-3a BbICOKOTO 3a/1eraHns rPYHTOBbLIX BOA, HANNYMS NOL3EMHbIX KOMMYHUKALWA U NPOY.), TO pacyeT-
Hbl€ XapaKTEPUCTUKN FPYHTOB NPUHMMAIOTCA KaK 1 0C060ro TUNa BIAKHOCTY FPYHTOB 3EMJISHOMO NONOTHA.

KOHCTPYKLMS JOPOXHON OAeX[bl Ha3HA4aeTcs Ha
OCHOBAHMW pacyeTa Ha NPOYHOCTb 1 MOPO30YCTONYM-
BOCTb. KOHCTPYKLMM HA FPYHTOBOM OCHOBaHMW TUMa
MbINEBATLIX MECKOB W MMUHUCTLIX FPYHTOB (KPOME Cy-
Mecu Nerkom KpYnHoit, a TaKXXe Cynecu Nerkor npu 1-m
TMNE MECTHOCTW MO YCOBUAM YBMXHEHWUS) AOMKHbI
ObITb TaKXXe PACCYUTaHbl HA BPEMEHHOE pa3meLLeHne
BOJbl B NOPax APEHWPYIOLLEr0 oS (LOMNOMHUTENbHO-
r0 CN0S HECYLLLero OCHOBAHMS).

B ka4ecTBe pacyeTHOI Harpy3ku Npu NpOeKTMpPoBa-
HUM TPOTYapoB C MOKPbITUEM W3 TPOTYapHOro KMH-
Kepa Ccnefyet NPUHAMATL HArpy3ky OT YO6OPO4HON
TeXHUKN. Ecnn Ha cTagun NpoeKTUPOBaHUS HET BO3- |
MOXHOCTU 060CHOBATh TUM NPUMEHSEMON Y6OPO4HOM
TEeXHWUKW, ANs TPOTYapoB LUMPUHOI 6oree 2 M 3a pac-
YeTHbIV CregyeT NPUHUMATL aBTOMOGUb rpynnbl b.
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Knuukep

Tpotyaphbiii @l

ApMupoBaHue cJi0eB OPOXXHbIX ofexa

[lopoXXHOE NOKPbITIE N3 TPOTYaPHOT0 KIIMHKEpa ABNSETCSA BbICOKO-AePOPMATUBHbLIM U3-32 HEOOJb-
LUNX pa3MepOB COCTABNAOLLMX €r0 371eMeHTOB. [103TOMY NpK NPOEKTUPOBAHMN, CNeayeT NpeaycmaTpu-
BAaTb BO3MOXHOCTb NPUMEHEHNS Pa3AennTeNibHbIX MPOCN0EK U3 re0TeKCTUABHOMO NOSIOTHA 1 FE0CETOK.
MocneaHue o6ecneyqnBatoT nepexsat U 0TBOA NMOBEPXHOCTHbIX BOA, NPOHUKAIOLUX B KOHCTPYKLMIO [0-
POXHbIX 08X [} 4ePE3 LLUBbI MEXAY KNUHKEPHBIM KMPNUYEM, @ TAKXXE ANF YCTPAHEHMS BOSMOXXHOM0 B3a-
VIMHOT0 NepeMeLLIBaHMs MaTepranoB CN0OeB AOPOXKHON OeXAbl. AT NPOCNONKN pacnonarakTcs Kak
MEXAY MOHTaXXHbIM C/TIOEM M HECYLLMM OCHOBAHUEM, TaK U MEXJY CI0AMU OCHOBAHWUS W FPYHTOM.

[e0CETKM N3 NONMMEPHbIX MaTepManoB BbIMOMHAKT OYHKLNIO apMUPOBAHMS, YKPENNAs 0CHOBAHMUS
Aopor. NpuMeHeHe re0CMHTETUYECKNX MaTepruanos (re0TeKCTUMb, Fe0CETKM) CYLLECTBEHHO NOBbILLIAET
HECYLLYI0 CNOCOBHOCTb JOPOXKHOM KOHCTPYKLMN M NPeA0TBPaLLAeT e HePAaBHOMEPHYH 0CafKY 3a CHeT
BL1aB/IMBAHUA LUEOHSA B IPYHT, BbIMbIBAHWUA NECKA B LLe6EHOYHbIA CNOM 1 apMupytoLlero apdekra [cm.
Kopsiru J1. A. TInockne re0OCMHTETMYECKNE MaTepuansl ANns yKpenneHus 0CHOBaHwii gopor./CTpoiinpo-
puns. 2005, Neb (43)].

O6ecneyeHne MOPO30yCTOMYUBOCTHU

I'Ipe)KneBpemeHHoe paspyLieHne JopoXXHbIX I'IOKprTI/II7I U3 TPOTYApHOTro KNNHKepa MOXXeT NPponcxo-
ANTb 13-3a Aecpopmanii MOPO3HOro My4YeHNs FPYHTOB 3eMeNbHOr0 NonoTHa. Gamo no ce6e MOpO3HOE
Ny4eHne rpyHTOBOr0 OCHOBAHUS ABNIAETCA CNELCTBUEM HELOCTATOYHON MOPO30YCTONYMBOCTM SOPOXK-
HOW KOHCTPYKLKWN. ﬂJ‘IFI 06ecneyeHns 4OCTaTO4HON MOpOSOyCTOVHMBOCTM Heo6X0AMMO UCMONb30BaHMe
HENYYUHUCTbIX MUHEPaANbHbIX MaTepuanoB B AONOJIHUTENbHbIX CNOAX HECYLLLEro 0OCHOBAHMUA. B cny4vasx,
Korga yCTp0I7ICTBO AONONTHNTENbHbIX MOP0303aLlNTHBIX C/I0EB HEBO3MOXXHO N3-3a yCJ'IOBI/II7I cTpouTenb-
CTBa (Hanpumep, Npu Herny60KoM 3asieraHum noA3eMHbIe KOMMYHUKALIMN), B KA4eCTBE anbTepHaTMBbI
Cbiny4nm M0p030CTOI7IKI/IM matepuanam mMoryTt 6bITb MCMNOJIb30BAHbI Tennon3onAunoHHbIe MaTepunanbl
C HU3KNMK NOKa3aTenaMmun TennonpoBoaHOCTM U BOAONOINOLLIEHNA, HO C J10CTaTOYHON NPOYHOCTbIO, Ha-
npumMep, 3KCTPY3UOHHbIA NEHONONUCTUPON.

O6ecneyeHne BOAOOTBEAECHUA U TMAPOU3ONALUN

[Tpn NpoOeKTUPOBAHMN NOMNEPEYHbIX YKIIOHOB CIIEAYEeT Y4UTbIBATD, YTO BOLOOTBOAALLASA CIOCOGHOCTD
NOKPbITWIA U3 TPOTYapHOro KNUHKepa npumepHo Ha 20% HuXe, 4em actansTo6eToHHbIX. B cBA3K C
9TUM, PE3YNbTUPYIOLLNIA YKIOH K NOTKAM AW APYriM BOLOOTBOASALLMM YCTPONCTBAM JOSKEH ObiTh He
meHee 2,5 % (puc. 2).

[Mpn NpOeKTMPOBAHMN TPOTYAPOB, NPUMbIKAKLLMX K 3LaHUAM, HEO6X0AMMO NpeaycMaTprUBaTh creLu-
anbHble Mepbl N0 BOAOOTBOAY. [1ns 06ecneyYeHns 0TBOAA BOAbI OT BOAOCTOYHbIX TpY6 HEO6X0ANMO Npef-
ycMaTpuBaTh CneyunanbHbli Xeno6. [Ana ycTpoicTea xenoba npuMeHSOTCS CneLmnanbHble BOA0CO0PHbIE
NIOTKW — OTKPbITbIE WK 3KPbITbIE AW YCTPAMBAETCA MECTHOE MOHWKEHME NMONEPEYHOro pAfa KamHel
MoLLeHust. CTbIKOBbIE LBbI B XXeN06ax AOMKHbI 6biTb 3aM0MHEHbI BOAOHENPOHULAEMbIMI PACTBOPaMM.
9neMeHTbl BOAOCOOPHON CUCTEMBI (TOTKW OTKPbITbIE 3aKPbITbIE C YYTYHHLIMU, CTaNbHbIMU 11 NAACTMAC-
COBbIMU PELLUETKaMU, A0XKAENPUEMHUKI (Tpanbl)) MOTYT ObITb BbINOSIHEHbI U3 6ETOHA, NNACTUKA WU NO-
numep6eTOHa B 3aBUCUMOCTU OT HA3HAYEHWUA TEPPUTOPUK, TAe OHW 6YLYT YCTaHOBMEHb! U AECTBYOLLNX
BHELLIHMX HAarpy3ok.

Y ——

PucyHok Ne2

TpoTyapHbIi KNHKep CneuuanbHblit kameHb noTka TpoTyapHblii KNUHKep

MoHTaXHbIi croi MoHTaxHbI7 cnoit

Bopatop Bopatop

Ha TpoTyapax, NpUMbIKAOLWMX K 3AaHNAM, UMEIOLLMX UCTOPUYECKYIO LIEHHOCTb, ChlefyeT npemyc-
MaTpuBaTh CreLnanbHbli PaCLUMPEHHbIRA WOB BAONbL (hyHAAMEHTA, KOTOPOM A0SKEH OblTh 3aMOMHEH
BOJOHENPOHNLIaeMbIM pacTBopam. LLinpuHa nonockl 3T0r0 WBa A0SKHA ObiTb YCTAHOBNEHA N0 MECTY:
OPUEHTMPOBOYHO Ha 20 CM LWNpe PaccTosHNS 0T (DYHAAMEHTA 40 06bIYHOW IMHN KannienajeHus ¢ Ko-
3blpbKa KpbIWK, HO He MeHee 50 cm. [pn 3TOM KOHCTPYKLMS LOPOXHON 04X bl A0KHA BKITKOYATb Ape-
HUPYIOLLYH UK BOAOOTBOAALLYIO NPOCNONKY MNOA MOHT)XXHbIM CoeM. 115 0AMHAKOBOr0 3pUTENbHOMO
BOCMPMATUAS BCEr0 TPOTYapa, BEPXHAN 4acTb LUBOB, B YKa3aHHOW Nofoce, JO/MKHA ObiTb 3aN0NHEHA TEM
)e MaTepuanom, 4T0 1 B LLIBbI HA OCTABLUENACS YaCTW NOKPbITUS.

Mpn NpoeKTUPOBaHUYM TPOTYapa B paioHax CyLLEeCTBYIOLLE 3aCTPOKM HA MarucTpasbHbIX JOporax
1 ynunuax, Ha KOTopbIX OTCYTCTBYHOT ra3oHbl B Mpefesiax KpacHbIX JIMHWIA U HET CONYTCTBYHOLLEro pe-
Haxa, CneayeT yCTpanBaTb
APeHAX MENKOro 3anoXeHus
B TpOTyape, ecnu 3TOMy He
MELWAKT M0A3eMHble KOM-
MYHUKaLWK. B OpeHaXKkHyto
TPaHLLE A0SKHbI ObITb Bbl-
BeJEeHbl Kpas npoCnoek U3
reoTeKCTUNIbHbIX LPeHMpYto-
WNX MaTtepuanoB MNoj MOH-
TaXHbIM cnoem. [pu oTcyT-
CTBUU [JpPEHAXHOW TpaHLuen
Kpas YKa3aHHbIX MNPOCI0oeK
AOJKHbI ObiTb BbIBEAEHbI B
necyaHyr NoayLKy nog 6op-
TOBbIM KaMHeM, KakK nokasa-
HO Ha puc. 3.

PucyHok Ne3. BogooTBoA U3 MOHTaXHOr0 CNoS.

o

1. TpoTyapHbIii KNUHKEP 5. OcHoBaHue

2. bopToBOM KameHb 6. [IoNONHUTENbHbIA CNOIA
3. Mopywka nog 60pTOBbIM KaMHEM 0CHOBaHMs

4. MOHTXHbIi1 CrioM 7. Te0TeKCTUNb

\




PucyHok Ned. Fuppousonsayus noa3eMHbIX YacTen 3[aHHH, K KOTOPbIM NPUMbIKAET MOLLEHNE

1. TpoTyapHbI KUHKep 0,05 m
2. MOHTXHbIN CIOM U3 NeckoLeMeHTa 0,05m
3. LLle6eHb rpaHuTHbI Mapku 1200-400 dop. 40-70 Mm 047 m
C NPOMUTKOM LEMEHTONECKOM Ha ry6uHy 5 cm ’

4. MNecok | knacca FOCT 8736-93* 0,48 m
5. 9KCTPYAMPOBAHHbIA MEHONOANCTAPON 0,04 m
6. MNecok | knacca FOCT 8736-93* 0,10 m
7. YNNOTHEHHBIN TPYHT 0,10 m

butymHas mactuka

Y

butymHas mactuka

Mnaponsonaunsa noa3emMHbIX YacTen 3AaHUN BbINOMHABTCS, KaK NOKa3aHOo Ha puc. 4. YNNOTHEHHOMY
[IHY KOT/I0BaHa NPUAAETCS YKIIOH OT CTEH 3[aHNA K yHAAMEHTY, NPUKIENBAETCS PYNIOHHAA BEPTUKANb -
Has ruapou3onaumsa, Kotopas 3aBoauTca Ha 1-1,5 M Ha JHO KOTNOBAaHa, a NOBEpPX yCTpanBaeTcs 0CHOBA-
HWe nojg molyeHune. Takum 06pasom, BOAa, LpeHUpytoLwan Yepes NoAcTUNaoLWmne CON Necka u LWebHs
0TBOAMTCA OT hyHAAMEHTA.

Ha aTtane NpoeKkTMPOBaHWA AOPOXKHbIX MOKPLITUIA N3 TPOTYapHOro KNUHKEPA MOXET ObiTb Mpej -
YCMOTPEHa cuctema cHerotasHus. CyTb ee COCTOMT B TOM, Y4TO NOJ NOBEPXHOCTbH AOPOXHbIX 0€X[
YCTAHABNMBAIOTCA MCTOYHWUKY TeNNa, npeaoTepallatoLLme 06pa3oBaHe Haneam B onacHbIe Nepruofbl no -
rOAHbIX YCNOBUNA. B Ka4ecTBe MCTOYHMKOB Tensia MOryT UCNONb30BATHCA HAarpeBatesibHble Kabenn nnéo
Pa3nuyHble CUCTEMbI TENTO0OMEHHIKOB Ha XNAKMX TEMNIOHOCUTENSX.

Knunkep

TpoTyapHbiit anEmEEE

CBsi3aHHbIe U HECBA3AaHHbIE JOPOXXHbIE MOKPbITUSA

[opOoXHbIe MOKPBLITAS U3 TPOTYAPHOTO KNUHKEPA MOTYT ObiTh CBA3AHHLIMU U HECBA3aHHbIMU. GBS -
3aHHbIE JOPOXHbIE MOKPLITUSA BbIMOMHAKTCA C NPUMEHEHWEM ChelnanbHbiX pacTBOPOB HA OCHOBE
TPAcCOBO-LEMEHTHbIX, NOMUMEPHBIX BSXKYLLUX UAN BAXYLLNX U3 CUHTETUYECKUX CMON. PacTBopbl
MPUMEHAIOTCA 415 YCTPONCTBA MOHTA)XXHOIO (BbIPABHUBAIOLLEr0) CNOS U AN 3aN0SIHEHUS WBOB. Bo3 -
MOXHO COBMECTHOE WM OTAEbHOE NPUMEHEHME PACTBOPOB B KOHCTPYKLMN AOPOXHOIO NOKPbITUS,
Hanpumep, TObKO 4715 3aN0JIHEHNS LUBOB UM MOHTAXXHOT 0 (BblpaBHMBatoLLero) cros. [ipeanoyTeHue
CreflyeT 0TAaTb MCMONb30BAHMIO PACTBOPOB B KOMNEKCE — AN YCTPOACTBA MOHT)XXHOTO (BbIPABHU -
BAIOLLLEro) Cios U 3anofiHeHNA WBOoB. [1py NpoeKTUPOBAHNM N CTPOMTENLCTBE HEOOXOANMO COB0AAT
yKazaHus npou3BoAnTeNeil pacTBOPOB.

HecBfi3aHHbIe [OPOXXHbIE NOKPLITUA BbIMOAHATCA C NPUMEHEHUEM TPAAULMOHHBIX CbIMy4nUX Mate-
pUanoB: rPaHUTHOrO 0TCEBA, NeCKa UM NeCKO-LEeMEHTHON CMeCU B CyXOM COCTOSIHUU. B 0TiiM4me 0T He -
CBSA3AHHOW KOHCTPYKUMUM MOKPLITUS, CBA3AHHAA BeJeT cebs Kak XecTkas nnuta nofo6HO KOHCTPYKLMN
C GETOHHbLIM MOKPbLITUEM (TaKKe 0603Ha4aeMoii B HOPMATUBHbIX AOKYMEHTAX KakK “XXeCTKOe [OPOXHOe
MOKPbITUE”). ITO HEO6XOANMO YHUTbIBATL NPU MPOEKTUPOBAHUM 06PAMIIEHUS, BCTPOEHHbIX 3IEMEHTOB
1 NPWU UCMONHEHUN AeDOPMALNOHHBIX LWBOB. [JOPOXHbIE NOKPBITUS CBA3AHHON KOHCTPYKLUWW LOMKHbI
ObITb BbIMOJSIHEHbI C UCMOJIb30BAHMEM Le(DOPMALMOHHbIX LLIBOB, 3a1a4eil KOTOPbIX ABNAETCS YMEHbLUEHUE
TEPMUYECKIX HANPSKEHUIA, BO3HUKAIOLLNX B MOKPbITUAX.

[na [OPOXHbIX MOKPbITUA CBA3AHHOW KOHCTPYKLWW BbIGOP OMpefeneHHoi (popMbl TPOTYapHOro
KNNHKepa, a TaKXXe onpefeneHHas nepesss3ka MetT BTOPOCTENEHHOE 3HAYEHNE C TOYKM 3PEHNS HECYLL el
CNoco6HOCTU. [JOPOXKHbIE MOKPbLITUSA U3 TPOTYAPHOrO KIIMHKePa CBA3AHHOW KOHCTPYKLMI JOJIKHbI ObITh
BbIMNOJSIHEHbI MeXay 06pamieHnem (60pAPaAMI) UK APYTUMIA XECTKUMUN OrPaHUYUTENSMU.

O6pamneHne JOSXHO ObITb NMPELYCMOTPEHO TaKXKe B MECTax Nepexofa K ApyruM KOHCTPYKLMSAM, Ha -
npumMep K acansToBOMY MOKPbITUIO MK K NOKPLITUID HECBA3AHHON KOHCTPYKLNN.

CBsA3aHHbIE JOPOXHbIE MOKPLITUS PEKOMEHLYETCH NPUMEHATh MPK BbICOKNX 3KCMIyaTaUMOHHbIX Ha-
rpy3Kax.

Ocob6eHHOCTU ycTponcTBa aechopMaLMOHHbIX LLUBOB
B CBSI3AHHbIX AOPOXHbIX MOKPbLITUAX

JedopMaLnOHHble LWBbI B MOKPLITUAX U3 TPOTYAPHOr0 KMWUHKEpPa CBA3AHHbLIX KOHCTPYKLMNA, a TaKXe B
LIPEHAXHBbIX XKenobax LOMKHbI ObITb BbINOMHEHbI CO CKBAXXHOCTbIO 0T 4 0 6 M B NPOAONBLHOM U MOMNepey -
HOM HanpasneHun. Takxe JOMKHbI ObITb MPEAYCMOTPEHbI Ae(hOPMALNOHHBIE LLUBbI OKOO XECTKNX BCTPO-
EHHbIX 3/1eMEHTOB (06PaMJIEHNIA KaHANM3ALMOHHBIX KOMOLIEB, OCBETUTENbHBLIX NPUOOPOB 1 Mp.) puc. 5.

B 06s3aTenbHOM NopsaKe e OPMALMOHHbIE LLBbI BLINOMHAOT HAL UMEIOLLUMUCH e OPMALNOHHbI -
MU LUBAMW OCHOBAHUA (HanpumMep, 66TOHHOMO MOKPbITAR), @ TAKXKE HAJ UMEOLLUMUNCS Haipe3amm B pe-
HUpYHOLLEM 6eTOHHOM cr10e. Cnoco6 NCnosHEHNs BbIGUPAIOT B 3aBUCUMOCTI OT 0XKAAEMOI TPAHCNOPT -
HOM Harpysku. [1nga 6pyc4aToro noKpbITUsS C aBBTOMOOUIIbHBIM ABUXEHNEM PEKOMEHAYETCA UCMONHEHE
NedOopMaLMOHHbIX WBOB COracHo puc. 6.1 u 6.2. [pn 3TOM K OCHOBAHWIO KPENsAT CTasibHOW Yronoxk,
HanpuMep ¢ NOMOLLb0 BUHTOB. OCHOBaHME AOPOXHON 0[eXAbl AOMKHO ObITb MAOCKAM, 4TOObI 06€-
CneynBaTh HafeXXHOM NpueraHne CTanbHOro Yrosika no BCen noBepxHoCTU. Mpn He06X0AUMMOCTM Nepes
KpensieHneM CTanbHOro Yronka 0CHOBaHKe CreayeT noapadoTath C LeJibo BbipaBHUBAHUS.

Snwwisrstenary D



Knunkep g
TpoTyaprbiii amim

PucyHok No5
3anonHeHue LWBOB CMECblo, CTONKON Pasnenmrenb Ana npeaoTBpalleHns Tpex-
K XMMWYECKIM BO3LEACTBUAM CTOPOHHEero cueneHna (Hanpumep I'IECOK)

PucyHok Ne6.1
3anonHexne WBOB CMECHIO, CTONKON Pasgenutent Ans npeaoTBPALLEHNS TPEXCTOPOHHE-
K XUMUYECKIM BO3AEACTBUAM /ro CLENEHNs (Hanpumep necok)

CranbHoit yronok ¢ otsepctuamu (d> = 10 mm) [lechoMaumoHHbIi LWoB
NPUKPENNEHHbIA K OCHOBAHWIO (Hanpumep Ato6e-
NAMM, NPU HE06XOANMOCT B A1BA PAAA)

PucyHok No6.2
3anonHeHne WBOB CMEChIO, CTOMKOW Pazgenutent Anf NpeoTBPALLEHNS TPEXCTOPOHHE-
K XUIMUYECKIUM BO3/IENCTBUAM rO CLensieHns (Hanpumep necok)

CranbHoit yronok ¢ oteepctusmu (d> = 10 mm) TpewmHa Vimetowmitcs Happes [to6enb
NPUKPENNEHHbIA K OCHOBAHWIO (Hanpumep AtoGe- B OCHOBaHN (6ETOH-
NAMM, NPY HEOBXOANMOCTI B iBa PSAA) HOM MOKpbITUN)

KnuHKep TpoTyapHblit
PacTBop Ans 3anonHeHus WBoB

MogcTunatowuii cnoii (necok)

OcHoBaHue (6e3 BHYTPEHHUX
HanpsHKeHWi)

KnuHKep TpoTyapHbiit
PacTBop Ans 3anonHeHus WBoB

MoacTunarowmii cnoi

BeToHHOe ocHoBaHue

KnuHKep TpoTyapHblit
PacTBop Ans 3anonHeHus WBoB

MoacTunatowwi cnoit

BeToHHOE 0CHOBaHMe

PucyHok Ne7.1
3anonHeHve WBOB CMEChi0, CTOWKOM Paspenutens ans npefoTBPaLLEHUs TPEXCTOPOHHe-
K XMMU4ECKUM BO3/JeNCTBUAM ro cLenneHns (Hanpumep Necok)

KnuHkep TpoTyapHbiii
PacTBop Ans 3anonHeHys WBoB

MoacTunarowwni cnoi

BeToHHOe 0cHoBaHMe

TpewwHa Mmetowmiics Happes B 0CHOBaHMN (6ETOHHOM MOKPbITUN)

PucyHok Ne7.2
3anonHexue LWBOB CMECbI0, CTOIKOI PaSHEJ‘IMTEJ‘Ib Ans NpeaoTBpaLLeHNst TDEXCTOPOHHE-
K XUMUYEeCKUM BOSﬂeﬁCTBMﬂM ro cuensieHns (Hanpmmep I'IECOK)

KnuHKep TpoTyapHblit
PacTBop Ans 3anonHeHus WBoB

MoacTunatowmii cnoit

BeToHHOE 0cHOBaHMe

[ledhoMaLnoHHbIii LLIOB

CTanbHOI yronoK AOSHKeH UMeTb OTBEPCTMSA, ANINHA TOPU30OHTANbHOI NONKY JO/MKHA COCTaBNATL HE
MeHee TPEeXKPATHOr0 3Ha4YeHMs BbICOTbI KNpnuya, HO He MeHee 200 MM. [JnuHy BEPTUKANbHOA CTEHKM
Yrofika Bbl6upatoT TakuM 06pa3om, 4ToObl B YCTAHOBSIEHHOM COCTOSHWM OHa 3aKpblBana NnpuMepHo 2/3
TONWMHbI KNNHKepa. [1ng npeaoTBpaLieHns BOSMOXHOTO M3MEHEHNS LiBETA CBETIONO0 KIIMHKEPHOIO No -
KpbITNA 13-32 06pa30BaHNS PXKABUYNHbI, CTANTbHOI YrONOK A0MKEH UMETh A0CTATO4HYIO aHTUKOPPO3M -
OHHY0 3aLMTY.

L1115 AOPOXHbIX NOKPbITWIA, N0 KOTOPbIM HE MPeAYCMOTPEHO ABMXKEHIE aBTOMOOWIE PEKOMEHYETCS
NCMOMHeHNe AedyOPMaLMOHHBIX LBOB COrNacHo puc. 7.1 n 7.2

[ins npeABapuUTENIbHOrO 3an0HEHNS WBOB MOXHO NCMONb30BaTh CreLnanbHy AedopMupyemMyro
YNNOTHUTENbHYI0 NIEHTY, KOTOpas NOCne CHATUS HArpy3KW BOCCTAHABIMBAET CBOK MEPBOHAYaNbHYHO
hopmy (Hanpumep, neHTa U3 NONUYPETAHOBOTO Kay4yKa).



YCTPOWUCTBO NMOKPbLITUW
N3 TPOTYAPHOIO KJTMHKEPA

OcHOBHblEe 3Tanbl TEXHONOrMYECKOro npoLecca nNpu yCTPOWCTBE MOKPbITUA TEPPUTOPUI
XXUOM W 06L4ECTBEHHOM 3aCTPONKM C UCNOJIb30BAHUEM TPOTYaPHOr0 KNNHKEPa BKNHOYAIOT:
© YCTPOWCTBO CNOEB HECYLYEr0 OCHOBAHMUSA C UX YNNOTHEHUEM;
© yCTPOMCTBO GOKOBOr0 OrpaXaeHus
© YCTPOWCTBO MOHTAXHOTIO C/0S M YKNafiKa TPOTYapHOro KNNHKepa
Pa6oTbl J0XHbI BbINONHATLCA cornacHo CHull 3.06.03-85 «ABTOMOGMNbHbIE JOPOrK»,
CHull 111-10-75 «bnaroycTporcTBO TEPPUTOPHIi», @ TAKKE HACTOALYMX PEKOMEHAALMIA.

VGTIJOVIGTBO CJ10€EB HECYLLEro ocHoBaHuA
Y4nTbiBas NMOBbILIEHHYI AeOPMATUBHOCTb MOKPbITUSA U3
TPOTYapHOTro KIMHKEpa, CrejyeTt NPpUHATL Mepbl, 06ecneyn -
BatOLLME BbICOKNIA KO3 (MLMEHT YNNOTHEHMSA TPYHTA C0EB
HEeCYLLEero 0CHOBaHMA. YNNOTHEHNE OCHOBAHMSA MPON3BOAUTCS
CTaTUYECKMMM KaTKamu, BUGpOKATKaMI niu BUGpONIMTamiu.
PaspenutenbHble NPOCNOAKMA YKNAAbIBAIOTCA HA BCIO LWUNPU -
HY NNOLWAAN MOLLLEHNS C HAaXNecTom He MeHee 10 cM Ha no -
NOTHWLLE. YKNaLKa BOLOHENPOHULAEMbIX NPOCNOEK U3 Uty -
MO-COLEepXXaLLMX MaTepunanos BbINOSHAETCA N0 TEXHONOTUN
YCTPOWACTBA OCHOBAHWIA LOPOXHbIX 0L€X[ TPOTYyapoB U3 aTUX
martepuanos. KoauuneHT ynioTHeHMA B N1t060M Cny4ae He
[0SKeH 6bITb HDKe 0.98 0T cTaHAaPTHOM NAOTHOCTHU.

YCeTpoicTBO HecyLlero 0CHOBaHUA U3 WeoHs
YCTPOACTBO OCHOBAHWIA M3 LLEOHS BbLINOSHAETCA METOAOM
packnnHkW. Mpu 1cnosb30BaHUKM JAHHOTO MeTofa 0CO060€ BHM-
MaHue cneayeT yaennuTb TOMY, YT0Obl PacKinHKa 6blia BbINOM-
HEHa B CTPOrOM COOTBETCTBUW C TPEOOBAHUAMU CTPOUTENbHbIX
HOpM. B NpOTMBHOM Cry4ae Necok U3 MOHTAXHOIO €os 6yAeT BbIHOCUTLCA B C/OA OCHOBAHMSA, YTO NpU-
BEJET K MoTepe YCTOAYNBOCTY KamMHei. [103TOMy CriefyeT BbINOMHATb ABYXPa30BYH PACKNNHKY dpakumsmu
10-20 1 5-10 mm ¢ cooTsetcTBytoWMM pacxogom 151 10 m Ha 1000 M ocHOBaHWA )15 LWe6HS 0CHOBHON
hpakuyum 40-70 unn 0AHOPA30BYH PACKIMHKY CMechbio dppakumii 0-20. [na wwe6Hs MeHbLLeid OCHOBHOM
chpakuum [oNycKaeTcs BbINONHEHWE PACKNUHKIA B OAWH 3Tan ¢ cnonb3oBaHnem cmecn dpakuui 0-10. Oc-
HOBaHWE N3 N3BECTHAKOBOrO LLIEOHA MapKn N0 NPOYHOCTM MeHee 600 A0NyCKAeTCs BbINOMHATL B OAUH dTan
663 packnnHKN. B Ka4ecTBe pacKMNHKUBAIOLLEr0 MaTepuana cneayet NPUMEHSTb U Te XKe FrOPHbIe NOPofbl,
113 KOTOPbIX COCTOMT OCHOBHas dopakuus, unn 60mee yninoTHIeMble NOPOAbl. PSa nopog no ynnoTHAEMOCTH

Knunkep
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0T N1erKo- A0 TPYAHOYNOTHAEMbIX SBASAETCA CReLyIOLWUM: U3BECTHSK, Anabas, rpaHuT. YninoTHeHue crneayet
BbINOJHATL NO3TANHO WK KaTKaMi HA MHEBMATUYECKNX LLIMHAX MACCON He MeHee 15 T ¢ [aByieHnem BO3-
nyxa B WwnHax go 0.6-0.8 MIMa, unm camoxoHbIMK rMaaKkoBanbLEeBbIMIU KaTKaMi Maccoli He MeHee 10 T, unn
BNOPALMOHHBIMMN KaTKamu ¢ BO3MYyLLAKOLLei cunoit 6oiee 60 KH, nnu py4HbIMi BUOPOMAIUTAMU C BO3MYLLLA-
toweii cunon 6onee 50 kH n maccon 6onee 500 Kr.

Ha nepsom 3aTane NpOM3BOAMTCA NPeABapuUTEsIbHOE YMIIOTHEHWE OCHOBHOW (hpakuuu wiebHs 3a 4-10
npoxofoB (nepeas uudpa Ang BUOPOYNAOTHAKOLMX MALUNH). Ha BTOPOM aTane Npou3BOAUTCS YNAOTHE-
HUe nocse poccbinyt 1-i packNUHUBatOLLEA )pakLmMK, Ha TPETbEM — NOCSE POCCHINY 2- PAaCKNNHUBAIOLLEN
thpakunn. 06Liee KONNYECTBO MPOXOAOB HA BTOPOM 1 TPeTbeM aTane cocTasnset 8-20 (nepsas unudpa ans
BNOPOYNOTHAKLLMX MALLKH). Tpu ToNLMHE 0CHOBaHNA 6oree 18 CM BO3MOXHA yKNaaka B iBa CNnos.

[ns yMeHbLUEHUS TPEHNA MeXY LiebeHKaMI YKaTKy CTaTMYeCKMM KaTKamm CrefyeT Nponu3BoauTb, No-
nuBas LWebeHb BOLJOI (OpUEHTMPOBOYHO 15-25 n/M); Npu MCNONb30BAHWM FPAHUTHOIO LLE6HS Lienecoobpas-
HO NPONNBATL GUTYMHYIO 3MYNIbCUIO U3 pacyeTa 2-3 /M nepef POCChINbI0 PACKNNHUBAIOLLEN (PpaKLmK.

[ns KOHCTPYKLWIA, BbINONHAEMbIX 663 re0TEKCTUNLHON NPOCNOAKKW, NOCe OKOHYAHNA YNNOTHEHUS
OCHOBAHWSA MO €ro NoBePXHOCTU CNeAYeT pacchinaTb rPAHUTHLIA 0TCeB B Konnyectse 10 M Ha 1000 M u
YNIOTHUTb OPUEHTUPOBOYHO 3a 4-6 NPOXOA0B YNIOTHAIOLLEN
MalLUHbI. TO XKe OTHOCMTCS K 0CHOBAHWNAIM U3 N3BECTHSAKOBOIO
Le6bHs MapKKu no NpoYHOCTM MeHee 600, HO B 3TOM Clyyae
pacxop otceBa 15 m Ha 1000 m .

Mpu ycTporcTe Le6EHOYHOrO OCHOBAHWUA C MPOMUTKON
MEeCKO-LIeMEHTHOI CMECbI0 CNOI LLE6HS criefyeT 0TChbinaTh Ha
CYMMApHY0 TOMLWMHY LeBEHOYHOr0 CNos C y4eTOM ero 0Cafkmu
nocne ynnotHeHus. LLle6eHb NPUKaTbIBAETCA NIETKMM KaTKOM 3a
1-2 npoxofja no ogHoMy cnefy. [ecko-LemeHTHas CMeCb B BO3-
JYLUHO CYXOM MW TeKy4eM COCTOSIHWW pacnpefensietcs no oc-
HOBAHMIO N3 pacyeTa cnos 2.5 CM B NJOTHOM COCTOSHUU. [po-
nUTKa (BAABNMBaHUE) MECKO-LIeMEHTHOI CMEecU NpoM3BOAMUTCS
KaTKOM Ha MHeBMATUYeCKUX LMHAX 3a 2-4 mpoxofa no OAHOMY
crefly unu py4Hon suéponnutoin maccor go 150 kr.

YcTpoiicTBO HecyLero 0CHOBaHUA
U3 LUIEMEHTHO-NECYaHOoi CMEecH

[Tpn ycTpoiCTBE OCHOBAHWA M3 MECKO-LEMEHTHOM CMecu
paboTbl CrieflyeT BbINONHATL NPU CPEAHECYTOYHON TemMnepaType
BO3/1yxa He HXe 5 °C 1 B Cyxyt noroy. YninoTHeHWe Cnoes Ao
22 CM BKJTHOMUTENLHO CNeayeT NpoM3BOANTb UK KaTKamu C rmagkummn Bansuamm (Macca o 10 1), unu su-
6pokartkamu (Bo3myLuatowias cuna go 10 1), nn6o py4HbIMK BUOPONIUTAMU (BO3MYLLAIOLLAA CUNa HE MEHee
50 kH, Bec 6ornee 500 kr). YnnotHeHue cnoes 1o 30 CM BKI4UTENbHO CriefyeT NPON3BOAUTL KaTkamm Ha
nHeBMoWwMHax (15 1), unu Buépokatkamu (Bo3mywarowas cuna 160 kH), n1méo pyyHbiMKU BUOGPONIMTaMU
(BO3MmyLLAKOLLAs cuna He MeHee 75 kH, Bec 6onee 750 Kr). KonnyecTBo Npoxodos no 0gHOMY MeCTy opu-
eHTUPOBOYHO cocTasnseT 10 ang BMOPOKATKOB U 16 AN KaTKOB CTATUYECKOro Tuna. 1o OKOHYaHumM ynnoT-
HeHUs cneayeT NPOKU3BECTU OTAENKY MOBEPXHOCTM rPedaepoM unu NPoUANPOBLLMKOM C NOCNEaYHLWMM
YNJIOTHEHWEM TafiKoBanbLEeBbIM KaTKOM Maccoli 6-8 T 3a 2-4 npoxoja no 0AHOMY criefly.
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YcTpoicTBo 60KOBOro OrpaxpeHus

[Tpu cTpOMTENLCTBE BAXXHO 06ECMEYNTb HAZEXHOE 3aKPEeneHne KpanHux psaos. YCTpoincTeo 60K0BOM0
orpaxneHus (6opatopa) 13 60pTOBbIX KAMHEN BbIMOMHAETCA N0 CRefyoLLei TEXHONOMN: KAMHN AOIKHbI
ObITb YCTAHOBMEHbI HA GETOHHOE OCHOBAHWE MO Mec4aHom (Lie6eHouHoI) noaywke. LLBbI mexay 6opTo-
BbIMU KaMHSIMUW 3aNOHATCA LIeMEHTHbIM PacTBOPOM. YCTPOCTBO GOKOBOIO OrPaXAeHUs LOKHO OblTh
3aKOHYEHO [10 YCTPOMCTBA MOHTAXHOr0 €nos. B NpoTUBHOM ciyyae 4Yepes He 3ajieNlaHHbIE LLUBbI MOXET Bbl-
HOCWUTbLCS NECOK MOHTXXHOI0 C/104, 4TO NPUBELET K NOTEpe YCTONYNBOCTI KaMHeil. [Ins 3akpenneHns Kpaes
JOPOXEK 1 MNOLAAOK, FAe He nMpeanonaraeTcs 3aes3f aBTOTPAHCNOPTA, B Ka4eCTBe 6OKOBOr0 OrpaKaeHus
MOXHO 1CMOMb30BaTb KMUPAUYY TPOTYAPHOTO KNMHKEPA, YI0XKEHHbIe Ha 6OKOBYH rpaHb.

Ecnn B KOHCTPYKUNW LOPOXHON OAEXAbl TPOTyapa Unn NAOLLAAKIA NPUMEHSETCS Fe0TeKCTUIbHAsA Npo-
CNoiiKa NOA MOHTaXHbIM COEM, TO NOCye YCTPOCTBa BGOPAKPA CO CTOPOHLI, KOTOPOI NpefycMOTpeH
YKNOH MOKPbITASA, BbIMONHAOT CeayHoLLe onepaLmu.

Ha BHYTpPEHHIOK CTOPOHY 60pAtopa HaknaabiBaeTCs re0TeKCTUNbHOE MOMOTHWLE AN 06ecneveHns
BOJ00TBOAA W3 Npocnoiku (cMm. puc.3). OnuH Kpaii NoNOTHULLA 3aBOPA4YMBALTCA HA BOPTOBOI KaMeHb, a
APYroii 3aBoANTCA B MeCYaHylo MOAYLWKY O0PAKpa WK B TPaHLLE COMYTCTBYHOLLEr0 ApeHaXKa Menkoro
3a10)KeHUS, eCNN OH NPefyCMOTPEH Mo NPOEKTUPYEMOI KOHCTPYKUMei. Mpu Heo6X04UMOCTY CTbIKOBaHUSA
NONOTHULLA yKNnafblBaloTcsa ¢ Haxnectom B 10-20 cm. lMocne yknagku 0CHOBaHMS CBOGOAHbIA Kpai Mo-
NOTHULLA 3aBOPa4YMBAETCA C 60PTOBOr0 KAMHS Ha NOBEPXHOCTb OCHOBAHWA TaK, Y4TOObI YKNaAblBaemast Noj
MOHTaXHbI CNOI NPOCIONKA NepekpbiBana 3aBepHyThIA Kpan He MeHee Y4em Ha 10 cm.

VCTDDVIGTBO MOHTAXHOro cnof, yKknajka TpoTyapHoro KinuHkepa

Ha TpoTyapax maructpansHbiX JOPOr 1 UL YCTPONCTBO NOKPLITUS U3 UCKYCCTBEHHbIX KAMHEN Ha 3a-
Mep3LUEeM rpyHTe 3eMISIHOrO NONIOTHA He A0MyCcKaeTes. Ha TpoTyapax ynuL MECTHOrO 3Ha4eHns YCTPOMCTBO
MOKPbITUSA HA 3aMep3LLeM 3eMSIHOM MOJIOTHE A0MYCKAETCA TOMbKO Ha NeCYaHbIX FPYHTAX (KpOMeE Mecka nbl-
NeBaToro) UK Ha Cyrnecw Nerkon KpynHoil npu 3aneraHuy pacyeTHoOro YPOBHSA rPYHTOBbIX BOA HA rNy6uHe
He meHee 2 M. [Tpn aTom B npefenax paboyero cos He A0/MKHO ObITb BKOYEHWIA TPYHTOB APYroro Tuna,
a TaKXXe N0A3EMHbIX KOMMYHUKALNA.

Matepuan MOHT2XHOrO CNos JOMKEH
nerko AeopmmpoBarbes NOA AeNCTBUM-
em Bubpauuu s 06neryeHns nocagku
KamHel, y4uTbiBas He06X0AMMOCTb UX
HEPaBHOMEPHON 0CafKu 13-32 LOMYCKOB
no BbicOTe. Kpome TOro, atoT marepu-
an [O/MKeH npu BUOGpauun NpPoOHMKaThL B
LUBbI CHU3Y, YACTUYHO
obecneynsas ux 3a-
nonHeHue. B cBsA3mn ¢
9TUM AN MOHT@XHO-
ro Crnos HenpurofeH
marepuan ¢ npume-
Cbl0 rpasus unu weé-
HA. Tem Gonee 4TO
npu  nocnemyroLem
3anoNHeHNN LWBOB B
HWX NOMaJAtOT JOCTATOYHO MeNKue (hpak-
NN, KOTOPbIE MOTYT NErko BbIMbIBATHCA
JOXIEM B MOHTaXHbIV CIOIA U3 KPYMHO-
3EPHUCTOr0 martepuana. 310 NpUBOAMT K
noTepe yCTON4YMBOCTU KamHel. Matepuan



JOMKeH ObITb OLHOPOAHBIM W HE COAEPXKaTb MbINEBUIHO-TTIMHUCTBIX BKNOYEHWIA 6onee 3%. Cnefyet npeg-
no4uTaTh NPUPOSHbBIE U APOBNEHbBIE NECKU. TPK TEXHUKO-3KOHOMUYECKOM 060CHOBAHWW MOTYT NPUMEHATLCS
neckmn 13 0TceBoB ApobneHus 1-ro knacca no FOCT 8736-93.

MOHTaXHbII1 CIIOM YCTPAMBAETCA C TEM XKE MONepeyHbIM YKNOHOM, KOTOPbIA NpesyCMOTPEH Ans NOBepX-
HOCTW NOKPbITHS.

Martepman MOHT2XHOr0 Cnos pacnpesenseTcs no NOBEPXHOCTM OCHOBAHMS BPYYHYHO W MeXaHW31po-
BaHHbIM cnoco6om. 06bem mMatepuana LOMKeH 06eCneynBaTh TONLWMHY MOHTXHOIO CNOS He MeHee 3 CM 1
He 6071ee 5 CM B YNOTHEHHOM COCTOSAHUM B I1060M MECTE M0 NJI0LLAAN NOKPbITUA. TPEBbILLEHINE TONLLMHBI
MOHT2XXHOMO CN0Si MOXET fBUTbCS MPUYMHONA JOMNOMHNTENBHBIX NAACTUYECKUX AedhopMaLmil MOKPbLITUS B
X0[e 3Kcnnyarauuu.

lpu yCTPONCTBE MOHTXHOrO CNOSA CrefyeT UMeTb B BILY, YTO NOCAE CTPOUTENbHON ONepaunn nocagkm
NCKYCCTBEHHbIX KAMHE NOBEPXHOCTb NMOKPbITUS LOMMKHA BO3BbILLATLCA Haf BepxoM 6opTa (6opatopa) npu-
MepHO Ha 0.5 CM Kak 3anac Ha 0Cafiky MOKpbITUA B X0 3KCnyaTauui.

Ecnin 0CHOBaHMeE 1 MOHT)XXHbIIA CJION NPeLYCMOTPEHbI U3 LLEeMEHTHO-MecYaHoro MaTepuana, To peko-
MeHAYeTCs YKNaablBaTb MOHTAXHbIN CON Yepes 3-5 CyTOK Nocre YCTPOMCTBA OCHOBAHUSA C YKNAAKOM
MCKYCCTBEHHbIX KaMHEN HenocpesCcTBEHHO MOCNe YCTPONCTBA MOHTaXHOro cnof. MoHTaXHbIA cnoi
JOJKEH ObITh BbINMOJTHEH U3 BO3AYLUHO CyX0ro matepuana. Ecnn yknagka MCKyCCTBEHHbIX KaMHeli cpasy
3a YCTPONCTBOM MOHTAXHOIO C/108 HEBO3MOXHA, MOHTXHbIA CNOI JOMKEH ObITh 3aLLNLLEH OT BO3JEN-
CTBWSA BNary BOLOHENPOHULLAEMON NNIEHKON.

MOHTaXXHbI CNOI JOMKEH BbITb CAIPOMUANPOBAH [0 YKNALKU KaM-
Heil. [Tpn MexaHn3npoBaHHON YKIaKe KAMHE MOHTaXHbI CNON clie-
AYeT NpuKaTaTb PyYHbIM WU NIETKUM TPOTYAPHbIM KAaTKOM C rnagkumum
BasibLamu 3a 1-2 npoxoga.

YKnagka reoTeKCTU/bHbIX Mpo-
CNoeK Noj MOHTaXHbIM CNOEM 0CY-
LecTBAAETCA BPYUHYH. [lpocnolika
YKNa[blBaeTCs Ha BCHO LWIMPUHY TPO-
Tyapa Wnu nuowagkn ¢ Haxnectom
He MeHee 10 CM Ha NONOTHWULIE,
YNOXXEHHOe N0 CTOpOHe 6opAatopa.
[Tpn HE06XOAUMOCTM UCNONb30BATH
HECKONIbKO MOMOTEH OHU YKNajblBa-
l0TCH, HAYMHAS C HU30BOM CTOPOHBI C
Haxnectom B 10-20 cm.
TpoTyapHbiii KNNHKEP CnefyeT yKnaapleatb Ha NOArOTOB/EH-
HbI MOHTXHbIIA CNOIA, COBMI0AAS LWMPUHY WBOB 3—-5 MM M0 pu-
CYHKY, YCTAHOBNIEHHOMY NPOEKTOM. LLIBbI pacLUMpeHns JOMKHbI
6bITb 8—10 MM LUMPUHOMN, A LUKPUHA «3eJ1EeHbIX» U APEHNPYIOLLNX
LUBOB ONPEeAeNSeTCcs nNpy NPOeKTUPOBAHNN.

3anonHeHme WBOB NPOM3BOANTCA MENKO3EPHUCTbIM NECKOM,
(hpakums KOTOPOro 3aBMCUT OT BENNYUHBI LIBA. TaK e BO3MOX-
HO 3anosiHeHne cmecbto LNG, n160 LBETHbIMI KNago4HbIMK pac-
TBOpamu.

Knunkep

TpoTyapHbiit anEmEEE

[na 3anonHeHus «3efieHbIX» LIBOB, PEKOMEHAYETCS NecYaHO-rpaBuiiHas CMecb UM CMech MNecka co
webHem dppakuus 0-10, nepemeLlaHHas C PacTUTESIbHbIM TPYHTOM B OTHOLWEHWU npumepHo 1:1. LLBbI
[OJKHBI ObITb 3aM0JIHEHbI HA BCIO BbICOTY KIMHKEpa.

Mocne yknagku TpOTYapHOr0 KNUHKepa credyeT 3anofHuTb 1 YNAOTHUTB LWBbI. ITO 0653aTeNIbHOE YCo-
BUe, T.K. YNIOTHEHWE LUBOB NO3BONNT U36€XaTb CMELLEHWUS OTAESbHbIX 3N1EMEHTOB. 1119 Ny4LUero ynnoTHe-
HW0 3aCbINKY MPOU3BOAAT B HECKOSILKO NMPUEMOB C NOCNeAYtoLLEN NPONNBKOIA BOLON.

Mocazka ee Ha MeCTO NMPOU3BOANTCS BPYYHYIO (Yaapamu Yepe3 AepeBsiHHY, NNACTUKOBYHO 1N PE3UHO-
BYIO MPOKNAAKy) Wi C NOMOLLBI0 KPAaTKOBPEMEHHOI BUOpauum py4Hoii Buoponnuton maccon go 100 Kr u
paboTatoLLei Ha cpeaHnx 060poTax.

Ecnu npoekTom npefycMOTpeHa CucTeMa CHeroTasHus, To
Ha CNOW OCHOBaHUS W3 LUEOHS YKNaablBAeTCH TEnnou3onsum-
OHHOE MOKPbITWE, UCKITHYaKLLEe BOSMOXHOCTb AOMOSHUTESb-
HOr0 pacxoja 3Heprum Ha 060rpeB HMKenexatuux crnoes. Ha
TENI0M30NALNOHHOE NOKPbITUE YCTAHABNMBAKT U 3aKPENNA0T
TPpy6bl TENI00O6MEHHNK], MPX NCMNOSIb30BAHUN CUCTEM 060rpe-
Ba C XUAKUM TENNOHOCUTENEM, NGO Kabenu, Npu UCnonb3o-
BaHWUU 3NEKTPUYECKNX cucTem oborpesa. Mpu 1cnonb3oBaHumn
CUCTEM XKUAKOCTHBIX TEMNN00OMEHHUKOB C TeMMepaTypoi Te-
nnoHocutens 30...35 rpaaycos, Temnepartypa 060rpeBaeMoro
MOKPbITUS MOXET focTuratb +5...415 rpagycos Lienbcus.
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OCOBEHHOCTW SKCIJTYATALNWU Gt AT, A & L PKCOARAA, 6T A DL K TOETBAIE
I_I O K P bITM M M 3 TP OTyA P H O rO HOA;S;K:;;;UTZI\:G[.)SMOHTG, B C/ly4ae Heo6X04MMOCTH, BbIPABHMBAIOT OCHOBAHWe. [1010BHSAK yAanswoT 1 3a -

MEHAOT HOBbIMI U3JENUAMM, KOTOPbIE YKNAAbIBAIOT HA NMECYaHO-LEMEHTHbIN PACTBOP UK CYXYHO LIEMEHT -

KJ-I M H KE PA HO-NeCYaHyt CMEeCh.

B cny4ae 3ameHbl OTAENbHbIX KUPNWYeil TPOTYapHOr0 KNMHKEPA LUBbI MEXAY HUMU NPOYULLAIOT CXATbIM

BO3AYXOM U 3aNBAOT MECYAHO-LIEMEHTHBIM PACTBOPOM Ha BbICOTY LUBA.

KanuTanbHblii pEMOHT NPeaycMaTp1BaeT NOSHYH UM YaCTUYHYIO 3aMeHY MeNKOPa3MePHbIX 3NIEMEHTOB,
KOHCTPYKTMBHbIX CNOEB, @ TaKXXe PEMOHT NOACTANAOLLEro cnos. [py pemMoHTe NoACTUNAOLLErO CNOS, N0 -
CNeAHNiA nofBepraeTcs LONOMHUTENIbHOMY YNIOTHEHNIO C KoadhduumeHTom Kynn.= 0,98.

[1ns noaaepXxaHns KOHCTPYKLMIA MOLLEHNS U3 TPOTYApHOr0 KAWHKepa B UCNPABHOM COCTOSHUM HEOOXO-
ANMO OCYLLECTBNIATD:

© NIOCTOSAHHbIA KOHTPOJb TEKYLIEr0 COCTOAHUSA NOKPbITHIA;

© CBOEBPEMEHHbIN TEKYLYNIA NNAHOBDIIA, @ TAKXE BHENNAHOBbIH PEMOHT NOKPbITHIA;

© epUOANYECKHIA KaNUTaNbHbIA PEMOHT.

CopepxaHue COOPHbIX MOKPLITUA U3 TPOTYAPHOTO KAUHKEPA BKIIHO-
4aeT paboTbl N0 PerynsapHoOMy yxXoA4y 3a HUMU 415 NOAAEPKAHNSA B HAd-
nexallieM Nopsfike 1 YUCTOTE B TEHEHME BCEr0 rofa, 06ecneymBaoLLmne
HOpMarnbHble YCIOBMUS NepeBIKEeHINS NeLIexoi0B.

Ha Ha4anbHOM 3Tane aKcnyyatauuy LOPOXHbIX MOKPLITUA M3 TPO-
TYapHOro KnuHkepa (nepsble 1-2 rofa) Ha NOBEPXHOCTU MOTYT BbICTY-
natb 6efble HaneTbl — «BbICOMbI». IX 06pa30BaHNe CBA3AHO C COCTABOM
nopTNaHALEMEeHTa 1 npoLeccamit, NPOTEKAIOLLMMIA NPU ero TBEePAEHNN.
[N ycTpaHeHns «BbICONOB» HEOOXOAMMO WCMONb30BaTh B KA4eCTBE
CMbIBOK CrieLnanbHble cOCTaBbl. OHI HAHOCATCA HAa MOBEPXHOCTb pac-
MbIIEHNEM, KNCTOYKO UMK BASIUKOM.

[lopoXHbIe MOKPbLITUA M3 TPOTYapHOro KuHKepa, TpebytoT 6osee
TLLATENbHOMO yX0[a, YeM, Hanpumep, acanbTo6eTOHHbIE. Bo n3bexa-
HIe paspyLLeHNs [eKOpaTUBHOrO Cos KNUHKepa 3anpeLlaeTcs Ucnomb-
30BaHNe AN Y6OPKN B 3MMHEE BPEMS UHCTPYMEHTOB C METann14ecKoi
pabo4eil YacTbio UMK MOBEPXHOCTLIO (NOMbI, NONATHI), @ TAKXKE CPeACTB
COZIEPXKALLIMX TEXHUYECKYIHO COMb.

TeKyLimMin peMOHT NMPOBOAMTCA KaXAble 3 rofja 1 BKIOYaeT paboTbl
N0 YCTPAHEHUIO MeNKNX AeDEKTOB, MACASHbIX NATEH, TPELWMH U pas-
PYLUEHWA OTAENbHbIX 31EMEHTOB MOLLEHUS.

MacnsHble naTHa yaansoT Npu NOMOLLM Pa3fnyHbIX aacopoLyoH-
HbIX MOPOLLUKOB, B TOM YUC/e 1 6bITOBbIX MOKLLMX CPeAcTB. A3p030ib-
Hble KPACKM, HAHECEHHbIE HA TPOTYapPHbIA KNNHKEP NPy MOMOLLM Myfb-
BEPM3aTOPA, YAANAOT CreLnanbHbIMU PACTBOPUTENSMN.

BuTym ¢ KnnHKepa yaansatoT MexaH4ecKuMu cpefcTeamMu Uan BpyY-
Hyto. [py py4HOM CNOCO6GE Ha OCTaBLLUEECS NOC/E MeXaHW4eckoro yaa-
NeHns 6UTyMa NATHO HAHOCAT CheLnanbHY CMECch Ha 0CHOBE GeH3NHa,
HAKPbIBAIOT PEMOHTUPYEMbIN Y4aCTOK MOSINATUIEHOBOW NNIEHKOW Ans
YMEHbLUEHNS ncnapeHns 6eH3NHa 11 0CTABASIOT ero B TAKOM COCTOSIHWK
Ha 5-10 MuHyT. Mocne 3TOro BPEMeHM 0CTaTKI CMECH YAansoT npu no-
MOLLY 6bITOBbIX MOKOLLNX CPEACTB.

=32 srstenaru |
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ClMNOCOBbBbIl YKITAOKU KOHTPOIJ1b N TIPUEMKA PABOT

I " Il " ‘ || ‘l || Pa6oTbl N0 YCTPOWNCTBY KOHCTPYKLMA MOLLEHWS U3 TPOTYapHOr0 KAMHKepa AOMKHbI BbIMOMHATLCA B
‘| | ‘l COOTBETCTBMM C TPeOOBaHWAMYU NPOEKTA, AEACTBYIOLNX HOPMATUBHO-TEXHUYECKMX [OKyMeHTOB (CHuI
I " " ll Il M ]I ‘l 3.01.01-85* «OpraHusauns cTpouTensHoro nponasoacTea», GHul 3.06.03-85 «ABTOMO6GUNbHbIE OPOrK»

JI_ _‘I_ [ [ [ | 1 CHuM LL-10- 75 «BnaroycTpoiicTBO TePPUTOPHUIA» 1 HACTOSLLMX PEKOMEHZALN).
| ]l | | | [Mpw BbINOMHEHUM PabOT MO YCTPOMNCTBY TPOTYapoB, NNOLAA0K, LOPOXKEK U AP. AOSKHA ObiTb Npefyc-
- -— l --l-l[ u----L MOTPEHa CMCTEMA UX NOOMNEePaLNOHHOI0 KOHTPOMS NPeACTaBUTENSAMI TEXHUYECKOr0 NepCoHana CTPOnTeNb-
II II [ /O e

HbIX OMPM 1 cUCTEMA NEPUOANYECKOr0 KOHTPONS NPEACTABUTENSAMI CMIELManU3NpOBaHHbIX 1a6opaTopuii.

MpefcTaBuTENM CMELMANN3MPOBaHHBIX 1a6OPaTopHii LOMXKHbI PErYNSPHO OCYLLECTBNATL KOHTPOSb Ka-

BnoYHast ABYXaneMeHTHas TpexyeTsepTHas nepesAska MonoBuHHas nepessiaka 4eCTBA MATEPUANOB W U3LENWIA, OLEHUBATL UX COOTBETCTBUE AEMCTBYIOLUNM HOPMATUBHBIM LOKYMEHTaM
TexHN4ecKM PeKOMEeHAALMAM.

Mpu NPUEMKE KOHCTPYKTUBHbIX CNIOEB TPOTY-
apoB, NNOLAA0K, NELEXOAHbIX YNL, A0POXKEK

np. KOHCTPYKLMIA JOMKHO ObITb MPOBEPEHO COOT-
BETCTBME YTBEPXAEHHOMY MNPOEKTY YCTPOMCTBO
MOACTUNAIOLLEr0 CNOS, OCHOBAHUS, APEHAXHbIX
YCTPOIACTB 1 BOJOOTBOAA. [poBEpKa BeAeTCs Mo
aKTaMm CKpbITbIX PaboT, XypHanam Npon3BOACTBA
paboT 1 NabopaToOPHbIM LAHHbIM.

Ipn npueMKe roToBOro NOKPbLITUA NPOBEPSIOT:

* COOTBETCTBUE NPOAO0LHOr0 1 NOMNEPeYHoro
npouns NOKPbITUA NPOEKTY (BbIMOMHSAETCS
KOHTPOSbHbIM HUBENNPOBAHNEM);

* LUIMPWHY LIBOB W Ka4€CTBO UX 3aJ€NKK;

* MPEBbILLEHNE BbICOT MEXAY CMEXHbLIMM
3/1IeMEHTaMN MOLLEHNS;

|| || || * BHELLHWIA BUJ 3/IEMEHTOB MOLLIEHUS.

W Wiaonaneias @ v W W SEowy W v «[lapKkeTHas» yKnajKa Ha Tbl4oK

JlonycTUMbIe OTKJIOHEHWS OT NMPOEKTHbIX pas-
MEpOoB COOPHLIX NOKPLITUA U3 TPOTYAPHOr0 KNWH-
Kepa fBNATCA cnefyoLmumu:

* LUMPWHA NOKPbITUS 5 CM;
* IPOCBET N0/ TPEXMETPOBOW PENKON +3 MM;
* NPEBbILLEHIE FPAHER MEXY CMEXHbIMM

3NIeMEHTaMmn MoLLeHNs +1 MMm;

* TOJILLMHA LWIBOB MEXAY CMEXHbIMM 31e-

MeHTaMu MoLLeHus =1 mm;

* yKioH +0,5 rpagycos.

Packnagka Kupninyeii MOLLEHNS B MOKPbITISIX YKa3bIBAETCS B NPOEKT-
HOI1 JOKyMeHTaUMW. Ha pucyHKe NpeAcTaBneHbl pasiniHble BO3MOXKHbIE
BapWaHTbl yKNagku. [INs y4acTKOB NOKPbITUS, Te MAAHUPYETCS aBTOMO-
OUnbHOE [IBIDKEHNE Heo6XoaMMO 06ecneyqnTb MPOYHOCTb, POBHOCTL U
PaBHOMEPHbII M3HOC OPOXHOMO MOKPLITUA. G 3TOI LENbl0 PEKOMEH-
OyeTcs BECTU YKNAAKy nof yrnoM 45 K 0ci IBIKEHNS aBTOTPaHCMOPTa,

4T06bI BCE MECTA CTHIKOB KMPMWUYen NOABEPraninch NMPUMEPHO OfNHA-
KOBOMY M3HOCY, a B KOHTaKTe C KO/1€COM HaxoAuJ10Cb MakClMaJibHOE

«[lapKeTHas» yKNaaKa Ha Mook KONMNYECTBO 3N1EMEHTOB MOLLEHUA. YHUBEPCANbHLIMU, C TOYKN 3PeHUs
COOTBETCTBUA JAHHOMY NPUHLMMNY, CNOCOBaMN YKNAAKN ABNAKOTCA Ana-
TOHaNbHasA 1 B EN0YKY.
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OCHOBHBbIE MNMPABAJIA YKJTAOKA

1 = YKnagka BegeTtcsi ¢ 06s3aTesibHbIM BbINONIHEHMEM 3 Mpn HecoBnageHUM BepTUKasbHbIX M FOPUSOH - 5 LLIBbI 3aNONHAIOTCA CEAHHBIM NECKOM, MOAY b Kpyr-
LLIBOB, 3a30p MeXAy KNMHKepoM — 3-5 MM. TasnbHbIX LLUBOB BbINOMHAETCH «Pa3roHka» LUBOB KaXaoro HOCTW KOTOPOro He AOSMKEH MpeBbillaTh pa3Mepsb! LBa.
psifa BPYy4YHYHO.
Hecosnagexue
BEPUTKAMNbHbIX
LUBOB

Pa3sroHka LBoB

6- 0653aTenbHO Ka4eCTBEHHOE 3aMoJIHEHME LLIBOB
a6ConMTHO CYX1M MecCKoMm, nM60 NOCNONHOE 3anofiHeHne

2. [na dopMmpoBaHmNa POBHOTO LLBA UCMONb3YyeTcs 4. 3anonHenve weos Npon3BOAMTCS B NMpoLecce yKNaa-  BRaxHbIM NECKOM C rnocsiefytoLLen nponvekon 3a 2-3 pasa.
HanpasnsaoLwmi Nnpodusb. Mpu HanMyMm onbiTa gonycka- K1 KNMHKepa. Bo nsbexaHne cmeLleHns Kupnuyen 3anonHa- B npouecce akcnnyaraumm y4acTka, B ciiy4ae BbIMbIBaHUA
eTcAa yKnagka TpoTyapHOro KnMHkepa 6e3 npodumns. 10TCA Kaxable 2 paga. necka, Npou3BOAMTCA NMPOCHINKa LLBOB.
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TEXHOJ1I0MNA BbINONMHEHNA PABOT MPU YKNALKE TPOTYAPHOIO  TPETWi 3TAN
KIMMHKEPA HA NECHYAHO-TPABUHOE OCHOBAHWE

MEPBbIN 3TAN

noAroToBka OCHOBaHUA

Yenex M Ka4ecTBO NnaHWUpyeMmblX pa-
60T no MOLLIEHNHO BO MHOrOM 3aBUCUT
0T KayecTBa HayanbHOM noaroToBkn —
thopmnpoBaHNs TBEPAOrO 3eMENbHOMo
OCHOBaHUS.

Ha nepsom 3tane pa6oT CHUMaT
MNOLOPO/HbIA FPYHT 1 NeperHoi (noysy,
COJepXallyto OpraHnyeckne 0CTaTku),
BbIPaBHNBAKT W YNNOTHAKT NOACTWA-
fOLLMIA Cnoi A0 06pa3oBaHMs MAOTHOTO,
OTHOCWTENbHO POBHOMO OCHOBAHUS.

KayecTBeHHOE BbIMOMHEHWE paboT Mo MOArOTOBKE
OCHOBAaHMA Ha BOMbLUMX NOLIAAX MOXET ObiTb
00€CreyeHo Mpi 1CMONb30BAHMM ABTOTPAKTOPHON
TEXHUKK: 6yNb03ep, rpeiaep, Katok 1 np.. Y4acTku
nnowwazabto 20 100-150 KB.M, @ TAKXE Y4aCTKK COM-
HOil (hOpMbI, YA06HE NOAroTaBNNBaTb C NOMOLLbH
CMIELManbHOro 3MeKTpo- 1 GEH30MHCTPYMEHTa (BIF
6ponnuTa, BUGpOpeNika 1 np.)

BTOPOI 3TAN

¢hopmupoBaHue HecyLero cnos

HecyLumin cnoil HacbinaeTcs U3 necka, Nec4aHo-rpasuinHON CMECH W FPaHUTHOrO
0TCEBA N0 YKNOHY, 0603HA4EHHOMY HUTbIO. TlecyaHyto NPOCONKY MCMOMb3YT Noj,
NeLIexoaHble LOPOXKN 1 TPOTYapbl C HEGOMbLLOI HArpy3KOI, Nec4aHo-rpaBuinHOE oc-
HOBaHWe — NOA NPOe3Jbl U CTOSHKN 1S NIErKoBOro TpaHcnopta. [onroBe4yHocTb 06-
NNLOBOYHOIO Crost (KNuUHKepa) 6yaeT 3aBMCETb OT NPaBUSIbHOMO YCTPOICTBA HeCYLLen
1 IPEHNPYIOLLEN OCHOBbI!

Mp1 NOArOTOBKE HECYLLIEr0 Cost OCYLLIECTBASET-
¢Sl pa3MeTka y4acTka. B xoe pa3meTKu yyacTka
ONpeaenaTCs BbICOTbI, YIMbl, HanpaBneHue
YKIIOHa AnA ApeHaxa. [ns dukcauum pasmeTKi
HaTAMNBAOTCS HUTH.

Ha ynnoTHeHHbIA rPyHT OTCLINAETCH 1 paspaBHMBa-

(OcHoBaHue 06s13aTeNbHO yTpamb0BbIBaETCS. MpuUme-
HAITb 1S YMNOTHEHA OCHOBAHMS PY4HbIE TPaMOOB-
Kin «6abbl» He CnedyeT, NOCKONbKY C X NOMOLLbIO
TPYAHO 06ECneynTb PaBHOMEPHOCTb MOAFOTOBKIA.

[Ing yBENMYeHNs MNOTHOCTY HECyLMiA CRIO nepeq
MpUMeHEHEM BUOPONANTLI HEOOXOAMMO 06MNbHO
YBNaXHUTb. 3T0 06s3aTeNbHOe ycnosue!

eTcs HeobxoaMmoe Konuyectso necka (MC, otcesa).

yKnapgka 6opptopa

Bopatop npefoTBpaLLaeT CABMI TPOTYaPHOTO KNMHKepa B npolecce yknaakn. OH k-
CUpYET rpaHnLbl MOLLEHbIX NIOWAA0K, NPENATCTBYA UX PACMON3aHM0 Ha ra30Hbl Npu
aKcnnyaraumnn. KNuHKepHble KUpnuym 6oparopa (Hanpumep, psg, BbINOXEHHbIA Ha pe-
6p0) yKNnaablBatoTCA HA PacTBOP ¢ (DOPMUPOBAHUEM HAPYXKHOW rpaHuLbl. [nuHa u wm-
PpUHa BbIKNaAblBaEMON NNOLLAAN BHYTPU 60PAIOPA PACCYUTLIBAETCS TAKUM 06PA30M, YTO
npy NOCTOSAHHON LLINPUHE LWBOB 3-5 MM B HEM BMELLANOCH LIeNIoe KONNYECTBO KUPMUYel.

BbicoTa yknagku 60pApa paccunTbiBAETCA MCXOAA U3 TOMLYMHBI HECYLLEro
MOHTXXHOTO C0€B (MPUMEPHO 3 CM) W TONLLUWHBI KNIMHKepa. Perynupys BbICOTY
YKnagku 60pAKPHbLIX KaMHER, MOXHO MONy4uTb GOPAIOP, BbICTYNAKOLWMIA Bbllle
YPOBHSA MOLLEHNA UMK NeXaLLUA BPOBEHb C HAM.

bopatop thopmupyeTcs YKNagkoi KMHKepa Ha pe-
6po. Bo3MOXHbI 1 [pyrue BapuaHTbl: YCTaHOBKA
KIMHKEPHbIX KUPMIAYeit Ha ThIYOK (BEPTUKAIbHO) M
11CNONb30BaHKE CreLManbHbIX 60PAIOPHBIX KAMHE.

mafiln
Cnoit pacTopa noa 6GoOpAtp packnafblBaeTcs no
pa3MeTKe C y4eToM YKnoHa 1,5-2%.

TR, T
fad VS

LLIBbl 60pAtopa, B OTANYME OT OCHOBHOTO MOLLEHNS,
3anOMHAKTCA PacTBOPOM. CBEXWIA pacTop yaans
€TCA C NOBEPXHOCTI KAMHEN MOKPOW LLETKON.

Buz 60paiopa ¢ YNioTHEHHbIM HECYLLMM CTIOeM.
TMoBEPXHOCTb MOATOTOBIEHA K YCTPOICTBY MOH-
TaKHOTO CI0S Y MOLLIHNIO.

Snwwisrstenary - GO
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YETBEPTbIA 3TAN

NnoAroToBKka MOHTaX>XHOro Cyios MoLLeHuAa

MOHTaXHbII CIIOI MOLLEHUs (NOACHINKA) — CIION NecKa UK LLEMEHTHO-MeCcYaHoil cme-
cn (1/5 unu 1/6). Mo nec4aHoMy unu Nec4aHo-rpaBMRnHOMY OCHOBAHUID MOHTaXHbIi
CNOIt MOXET ObITb KaK 13 Necka, Tak 1 U3 LIeMEeHTHO-Nec4aHoi cmMecu. Mo 0CHOBaHMIO
13 LWEOHA MOHTAXHbIA CNION MOXET 6bITb TONbKO 13 LIMC. MoACkINKY BbiCbINAKT Ha
Y4aCTOK, OrpaHNYeHHbIA CO BCeX CTOPOH 6OKOBbIM Gopatopom. Heobxoaumoe Konu-
4eCTBO MaTepumarna MOXHO PaccymTaTb, UCXOAS U3 TOTO, YTO TOMLUMHA 3TOrO oS CO-
CTaB/AET 0KOJI0 3 CM 1 HUKOTJA He NPEBbILLALT 5 CM.

MoACbINKa paBHOMEPHO PAcpeaenseTcs No NOBEPXHOCTM HECYLLEr0 CNOS U NPeABAPUTENbHO Pa3paBHUBAET
€Sl C NOMOLLbIO MOAPYYHOr0 MHCTPYMEHTa (Hanpumep, rpabneit). MoHTaXHbIi Cnoil Tpameyetcs (YnioTHAETF
Cf1) CnewunanbHbIM 3N1EKTPO- UK 6EH30MHCTPYMEHTOM (BUOPONANTa).

www.lIsrstena.ru

NATbIA 3TAN

yKnagka TpOTyapHOro KnuHkepa

B npouecce o6xura LBET KNUHKEPA MOXET NOMYYUTbCA C HE3HAYUTESbHbIMI OT-
TeHKamu. 4106bl 406UTLCS OAHOPOAHOCTM KNafLKu Mo LBETY PeKoMeHAyeM BecTu ee
OJHOBPEMEHHO W3 HECKOMbKMX NOLAOHOB.

MoLLeHre HaYMHAKOT OT YKPENNEeHHbIX rpaHuL 3amaLnBaemMoro yyactka (6opato-
POB, CTEH, NECTHUYHbIX CTYNEHEIt) 1 CHa4ana BbIKNaAblBAKT TOMIbKO HECKOMbKO PALOB
KNHKepa B BbIOPAHHOM CTUIe BbIKNaAKK. Mocne 3TOro war «pucyHKa» TpoTyapHOoro
KNUHKepa PUKCUPYETCS U MEPEHOCUTCH HUTAMU HA MOBEPXHOCTb, FOTOBYI K MOLLE-
HUKO. [0 3TUM HUTAM OPMEHTUPYIOTCA Aalblie, pacnonaras BAOSb HUX MOHTaXHble
WwBbl. LLInpuHa WBOB JOMKHA COCTABNATL HE MeHee 3-5 MM.

LLIBbI 3aMONHAOTCA NECKOM WA MOHTaXHOW CMeCbto. Bo nabexxaHue cmelleHns
KNnUHKepa BO BpeMs paboT Lieieco06pas3Ho 3anosiHATh LUBbI YXKe B MPOLEcce KNaaku.

3anonHeHme LWBOB [OMKHO MOBTOPATLCA Yepe3 OnpefeneHHble NPOMEXYTKU Bpe-
MEHM, YTOObI YKNaaKa 6bina HafeXXHOM.

BbIMOLLEHHYIO NOLLaAb BbIPaBHMBAIOT BUOPONOLLAAKON C Pe31HOBOM NOAOLLBONA.
lMocne ynnoTHEHMS LUBbI HYXXHO AOMOSHUTENLHO 3aMOSIHUTb MECKOM WUSTM MOHTXHOIA
CMECbH0.

VKnagka 04epeHblx psgoB KMHKepa.

MoLLieHve NOBEPXHOCTY ¢ (hOpMUPOBaHKEM
y30pa «enoYKar.

B mecTax npuMbIKaHA MOLLEHNS K rpaHuLam nno-
LUAfKK BCEr/a OCTAKTCA NYCTOTbI, MEHbLUE Lienoro
Kupnu4a no pasmepy. OHW 3anONHSKOTCA LOBOPHbH
MU KUpMn4amu, KOTOPbIe M3rOTaBNMBAOT MPK MOMO-
LW OTPE3HOI Nunbl («6onrapka» M LUPKynapHas
nuna ¢ [UCKOM 1St KamHs).

LLBbI (DMHMLIHO 3aMOAHAIOTCA C MOMOLLbH LUET
K. [ns 3anonHeHus UCMonb3yioT Necok MenKo
thpakumm (Mk<2,0). MponuBka LWBOB CNOCOOCTBYET
YNNOTHEHMIO MeCYaHoro 3anonHuTens. [nq 3anon
HEHUU LLIBOB MOXHO MCMONb30BaTh LIBETHbIE CMECH.
YnnoTHeHne 06AMLOBOYHOTO CNOS MPON3BOAMTCS
npy nomoLy BuéponauTsl (m < 100 Kr) ¢ 3aLuTHoi
NAUTON U3 HEonpeHa.
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MpoaykuunA
OO0 «JICP. CtreHOBbIE»

OnToBble Nnpoaaxku:

CaHkT-lNeTepbypr +7 (812) 334-87-00
ExkatepuHOypr +7 (343) 215-98-96 (go6. 3-4953)
MockBa +7 (495) 139-21-11

www.lsrstena.ru

Po3HnYHbIE npoaaxxu.
CaHkKT-lNeTepbypr +7 (812) 334-87-87
Mocksa +7 (495) 139-21-09
NHTepHeT-marasvH www.sm.lsr.ru
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