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Knuukep 1
TpoTyapHblii enEEEE

KINMHKEPHbBIV KUPMAY — S
NMOOAPOK AJ11 SACTPOULLMKA ™™™

m  Klinker — cnoBo, nponcxoasiyee

I—I 0/ «NyuLLIe» KaX/blii NOHUMAET 4TO-TO CBOE. HiKe Mbl NOAENVMCS C BaMU CBOUM NOHUMAHMEM /ICOAHMMOCTb 3alyMaHHOr0, BOMMOLIEHNE 3aMbICia — BaX- 13 HIWKHEHEMELKWX AManeKTos, BOC-
“ “ “ XOANT K 3BYKON XKaTesibHOM
«yMLLIero» KMHKEPHOrO KpNiya. Ul Bbl CMOXETE 0TATh eMy NPeAnoYTeHIne 0CO3HAHHO, ONNPAACh HbIl acMeKT BbIG0pa peleHnii ans 6naroycTpoiicTsa. Mpupoa- Eﬁ ) 3ByKOnoApaxatensHoMy
. . «KlinKkern», 03Ha4atoLlemMy «3By4aTb».
Ha 3HaHWS. A He TONLKO Ha NPUATHbIE OLLYLEHNS, BUAVMYI CONMAHOCTb U LUNeiid pecnekTabenbHocTu, HbIlt LUBET KNMHKEPHOrO MOKPLITUA BENNKONENHO COYeTaeTes S PR, BT R
TAHYLMACA 32 HUM OT GPUTAHCKIX IBOPUKOB, FePMAHCKMX FOPOACKIX NNOLLIAAEH 1t YI04EK, 1 OT HalLnx C 3eNBHbIM KONOPUTOM ra3oHa M MHOroLBeTMeM caaa. Tpo- MOXET GbITh NEPEBEAICHO KaK «3BYa-
POCCHIMCKMX NAMSTHUKOB NPOMbILLIEHHON apXUTEKTYPbI. TyapHbIi KTMHKeP aéT BO3MOXKHOCTb COTBOPUTL 3INUTAPHYIO WKit», «3BOHKWIT». [leiCTBUTENbHO,
o KNUHKEPHbIE KNpnu4n npu coypape-
3NEraHTHOCTb, KOTOPAs HIKOT/1A He BbIieT 13 Mofbl. TpOTy-

HUW Jpyr 0 Apyra AalT XapakTepHblii
apr||7| KNUHKep naeaned ana MoLleHna nopoxxek, ans reppac, APKIV 3BYK.

NECTHNYHbIX KACKA/10B, BOAOCTOKOB, BHYTPEHHNX [1BOPUKOB.
CGopHble JOPOXHbIE MOKPLITUS N3 TPOTYAPHOTO KNINHKEPa, N0
CPaBHEHNIO ¢ achanbTOOETOHHBIMU NOKPBITUAMN, A TaKXKe NOKPbITUAMIA U3 [APYTAX UCKYCCTBEH-

HbIX KAMHEN, UMEIOT NTYYLINIA aPXUTEKTYPHO-3CTETUYHbIN B, BbICOKME JeKopaTUBHbIE U XY[0-
)KECTBEHHbIE CBOWCTBA, a TAKXXE LpYyrue NpeumyLLecTsa TpOTYapHOro KinHkepa 06ycnosunu ee
LUNPOKOE NPUMEHEHNE B 0CO60 0XKMUBJIEHHBIX MECTAX: NELIEXOLHbIX U TOPrOBbIX 30HAX, MECTaX
NapKOBKW aBTOTPAHCNOPTA, aBBTOMOOWIbHbIX MAPKOBOK, NOLbE3/I0B K rapaxam 1 T. .

icnonb3oBaHue TPOTYapHOro KIMHKepa — TOT Cyyail, Koraa Hepagmeblil NOAPAAYNK He Uc-
MOPTUT 3aMbICEJ, @ Yepe3 Hero 1 penyTauuio aBTopa. 3amMmoCTUIN BbE3AHYH LOPOXKY 6ETOHHOM
6pycyaTKon. A Ha Hel B MEPBYI0 XK 3UMY LUNNAMN XO3ANCKON MaLLUHbI NPOenach Kones — X0Tb
cpasy MeHsA MOCTOBYH. A KNMHKEP TBEP/ HACTOJIbKO, YTO LWNMbI €ro He LapanatT. Markuii rpa-
HUT NPOEAT MOMEHTASIbHO, MPOYHbIA 6ETOH NOCTENEHHO, a KNIMHKEPHbIA KNPNNY — HUKOrAa.

3a c4eT ManblX OTKIIOHEHWIA OT reOMETPUYECKNX Pa3MepOB TPOTYapHbIN KIMHKEP TeXHONOru -
4yeH B pa6oTe . [lOpOXKHOE NOKPbITME N3 KIIMHKEPA NIErko pa36upaeTcs U BOCCTaHABNNBAGTCS
006paTHO NPY NPOKIAZKE 1 06CIYXUBAHNI NOA3EMHbIX KOMMYHUKaUMIA. Ecni 6eTOHHbIE A0-
POXHbIE KAMHU 1 N3BECTHSKOBbIE UNN TPAHUTHbIE MINTHI TPUOGPETAIOT HEPABHOMEPHbIN 0KPac




m  llcTopuYecKn KNMHKEPHBIA KNPy
nossuncs B CpegHue Beka B Ka4ecTBe
CNYTHUKA 06bIYHOrO KEPAMUYECKOro KNp -
nuYya npu 06XKnre B neyax nepuogmnyeckoro
LeNcTBNUA CbipLa U3 rnH, 0651afarLmnx
Cneundmnyeckon «nowaakon cnekanns».
HepaBHOMEpPHOCTb pacnpefeneHns Tem -
nepaTypbl N0 06LeMy neyn NpUBOANUNIa K
06pa30BaHMI0 HA BHYTPEHHNX psjax 06 -
XXUrOBbIX CBOLOB «MEpexora» — 4acTUYHO
OCTEKJI0BAHHOT0 KMPMM4a co CTPYKTYpPOK
Kepamu4yeckoro kKamHs. B ganbHeiwwem
13[enns TaKoro B1Aa 6binn BbleNEHbI B
OT[ENbHYI0 KaTeroputo.

npu 4IMTENBHOM HAX0XLEHUM B Ka4eCTBE LOPOXKHOr0
NOKPbITUA, TO KNUHKEPHbI KUPNNY OCTAETCH POBHOOKPa-
LUEHHbIM N MOXET ObITb NEPeNoXeH, HanpumMep, Ha pebpo
UK C JOPOXKW B OTAENOYHYIO KNALKY LLOKONS AW B CTEHKM
Konopaua. TpoTyapHblil KMHKEP — LOMrOBEYHbIA MaTepuan
MHOMOKPATHOr0 UCMO0Jb30BAHMS, MOITOMY €ro NpUMeHeHue
ABNAETCH 9KOHOMUYECKM BbITOAHBIM.

JIErKOCTb YKNIAAKW, BbICOKAS M3HOCOCTOMKOCTb, OTNINYHOE
cuenneHne npu xoab6e, MHOrONETHAS NPOYHOCTb LBETA,
YHWBEPCANbHOCTb — BCE 3TO HEOCMOPUMbIE JOCTOUHCTBA.
Ho HafileXXHOCTb — NULLb OfiMH aCNeKT, NO6YXAatoLui
BblIOMpaTh TPOTYapPHBbIN KNIMHKepP. ECTb 1 fpyrue.

viga,

Knunkep

TpotyapHbiii
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KomniekCHOCTb peluernin. dacaf, 0TMOCTKA 1 OCHOBHOE MOLLEHUE Ha
y4acTKe BbINOSHEHO NMOX0XNUM MaTepuanom! [lom He TOPYUT Y4y>KEPOAHO

113 3EMIIU, OKPYXKEHHbIA CEPO-KPACHbIM 6ETOHOM W NIEAHUKOBbLIMU BYNbIKHM -
Kamu. [1oM KNUHKEPHbIMW aKLLEHTaMM CTEH BbIpaCcTaeT U3 KIIMHKEPHON

XK€ 0TMOCTKMU, C KOTOPOI CTEKAIOTCA PYYENKN KITMHKEPHBIX A0POXEK. Mpume -
HeHMe pPasHo06pasHbIX BUAOB YKNAAKM KNMHKEpa NO3BONSAIOT CO34aBaTh
CaMble OpUrnHaNbHbIe NaHAWAQTHbIE KAPTUHbI U dhacafbl 3AAHNIA, OpraHuy -
HO COYeTaloLnecs Spyr ¢ Apyrom.

Snwwisrstenary S



knunkep
Tpotyaphbiii @l

boratcTBo LBETOB M (hakTyp. BOT elle 0fHa OTAMYUTENbHAA 0COOEHHOCTb
COBPEMEHHOr0 POCCMIACKOr0  KnuHKepa. ACCOPTUMEHT TPOTyapHOro
KNUHKEPA: BOCEMb OCHOBHbIX LBETOB — KPACHbIA, KPACHbIA (DN3LINHS,
TEMHO-KPACHBIil, TEMHO-KPACHbIA (DNI3LLIMHT, KOPUYHEBbIN, TEPPAKOTOBBIN,
rpacuToBblil, 6POH30BbIA. [TOBEPXHOCTb MOXET ObiTb pefyuMpoBaHa
(06>XXKMr B BOCCTAHOBUTENbHON Cpefie CO3LaeT UHTEPECHYIO Urpy OTTEHKOB
Ha MOCTENN W JIOXKKeKMpnn4ya). KpacHblil M TEMHO-KPACHbIA KINHKEp
W3roTaBMNBAETCA W B TEXHOMOTUW (PNIELINHIA — NIaBHOro nepexoja no
NOBEPXHOCTU KMPMNNYa OT KPACHOr0 0 NPakTUYeCcK 4epHOro LBeTa.

m  KIMHKep MOXeT ObiTb pasHbIX LIBETOB —
0T 6€10ro 40 YepHOTO, BCEX OTTEHKOB XKENT0-
KPacHO-KOPUYHEBON raMMbl.

KnuHkep — 3TO Heu3MeHHbld uBeT. Martepuan He noAKpawlnBaetcs
XUMUYECKUMU  KPAcUTENAMW U UCKYCCTBEHHbIMU  Jo6aBKamu.
PazHoo6pasne LBETOBOI ramMmbl  KfIMHKEpa AOCTUraeTcs  nyTém
CMeLUNBAHNSA PA3NNYHbIX BULOB FH 1 BXOAALLMX B X COCTAB MUHEPANOB
B OnpeAenéHHbiX nponopumax. KnuHKep — WCKYCCTBEHHbIA KaMeHb,
N3roTaBnnBaembIn cnoco6om BbICOKOTEMMEPATYPHOTO obxura
NAACTUYHBLIX TIMH A0 MOMHOr0 UX CnekaHus 6e3 BKIKYEHUA, MycTOT W

25 MIIH. WT. YCNIOBHOMO Kupnuya B rof. 0co6eHHOCTbI 060pya0BaHMA
HeMeLKOit nuHuK «Tecton», 3anyLieHHON B KOHLE 2012 r., aBnseTcs
BO3MOXHOCTb BbICOKOTEMNepaTypHoro o6xura (go 1300°C), nosso-

KaBepH. Tak, 0TAaBas npu 06XXure BOAY, AeNAKLY FAUHY NIACTUYHbIM
KONNOMA0M, Yepenok npuobperaeT KpacHO-KOPUYHEBbLIA LBET OKCMAO0B

Kenesa uim KOpMYHeBO-LI0KOIAAHbIN LBET OKCMAa MapraHua. nsolasi NPOU3BOANTb PasnniHbie GOPMbI, BUAbI U (haKTypHbIE

Knunukep — 3To akonormyeckn 6e3ynpeyHblii matepuarn. MOBEPXHOCTU KUPNNYa, C LUIMPOKOIA LiBETOBOW raMMOit.

boratctBo chopmatos. TpoTyapHbli knuHkep JICP umeeT 2 chopmarta: [loCTynHOCTb. TpOTyapHbIA KNUHEpP Npowu3BOAWNTCS B JIBHWH- . . .
m [lepBbiii 3aB0A B Poccuun, N3roTaBnmnBatoLLNin KNUHKEPHBIA KUPNNY OT-

Kpbin nHxeHep CeHHnukuint B 1883 rogy, B 1884 rogy Havan paboTatb nog
Hblli YONUHEHHbIA TPOTyapHbIA KnuHkep. OH o6nagaet BcemMu npeumy-  KpynHeilwuin npowu3BOANTENb KEepPaMUYeCKUX CTPOMTENbHbIX YepHUroBOM eLLe OAMH 3aBOJ. B TO BpemMs 60bLUIYI0 YaCTb KIUHKepa, npo-

cTaHfapTHbiin (200x100x50) u Jlour (250x80x50). «JToHr» — 370 YHUKanNb-  rpafckoii obnactu. «JICP» — 310 Poccuiicknii - KnuHep.

LecTBaMu KNMHKepa 06bIYHOrO0 pasmepa — MOPO30CTOMKOCTbi0 F200 m matepuanoB B CeBepo-3anagHom peruoHe «JICP. CTeHOBble W3BOAUMOTO 3TUMU 32BOAAMY, Pa3OUBANY B LWeGeHb, KOTOPbIM 3achinanu
noporu. TpeTuit 1 4eTBepTbIN 3aBOAbI 0TKpbiBatoTcA B 1909 1 1913 rogax
B benononbe n bygax. OHM NpONM3BOANAN KNMHKEP MOCTOBOIA. B nepBble

HOTO KNpMun4a, TaK U NCKYCCTBEHHbIX MaTepKanos s MOLLEHUsS Aopor. BbICOKOI0 Ka4eCTBO. «HUKONbCKUIA KMPNWYHbIN 32BOA», OANH U3 rofbl COBETCKOW BNACTY 6bIAN NOGTPOEHbI HECKONLKO 3aBO0B, KOTOPbIE

BOJONOTNOLLEHUEM MeHee 2,5%, 4TO MPeBOCXO/AT NOKA3aTeNn Kak 06bl4-  MaTepuanbi» BO3POAMN NPOU3BOACTBO KNUHEPHOM MpoayKLMM

3aBOJI0B 06bEAVHEHWs 3TO MepBoe B Poccun CoBpemeHHoe B Hayane 60-x 66111 nepenpounNPoBaHbl NN 3aKPbIThI.
cneynannanpoBaHHoe Npon3BOACTBO KNHEPa MOLLHOCTbIO
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m  [losBneHuto cneynduyecknx o6nactein NpUMeHeHUs A5 KNMHKEPHOro Kupnuya cnoco6CcTBoBa
110 yCTaHOBMEHNe 60ee CypoBOro knumara ¢ HactynneHnem Manoro negHukosoro nepuoga B XIV B.
Mopo3Hble 3uMbl, 3aTPOHYBLUKE Aaxke CeBepHyto ViTanuto, 06ycnoBuan ctabunbHbli CNPOC HA MOPO
30CTOVMKNE MaTepuarnsl Ans MOLLEHUS MOCTOBbIX. TaKXXe KTIMHKEPHbIA Kupnuy ctan BocTpeboBaH Ans
MOPO30CTONKO 061MLLOBOYHOI KNaLKWU CTEH, ANA KNALKU U OTAENKN LoKonei. KnnHKepHbIA Kupnny
NPUMEHSNCS AN CTPOMTENbCTBA NPUYANbHBIX CTEHOK B MOPTaX, MOCTOB, AbIMOBbIX TPY6 NPOMbILLEH
HbIX PEANPUATUN.

/1 HeckonbKo aprymeHToB B Luchpax. CeroaHs noBbILEHHOE BHUMAHMWE YAenseTcs Bonpocam 6na-
royCTpOACTBA TEPPUTOPUIA PA3NIMYHOr0 Ha3Ha4yeHUs. Bee Yalle B npoekTax naHawagTHoro amsaiHa
CNONb3YETCH MOLLEHUE C MPUMEHEHNEM UCKYCCTBEHHOIO UK HATYPAITbHOTO KaMHS. Mpu 3ToM,

B CBA3N C BbICOKOI CTOMMOCTbIO N HU3KOW M3HOCOCTOKOCTBIO HATypanbHbIX KaMHeli, 0Co6YH0 nony -
NAPHOCTb NOMYHMN0 MOLLEHNE C UCMONb30BAHNEM UCKYCCTBEHHOrO KAMHS — TPOTYapHOr0 KIMHKepa.
Hawwu TpoTyapHbIii KnuHkep uMeeT mapky 8 MIa, BOAONOrnoLLeHne MeHbLe 2,5%, HU3KYH nopu-
CTOCTb W BbICOKYHO MOpP030cTOlKocTb F200.

m  llITaKk, MOpPO30CTOMKOCTb
KNTIMHKEepa 3aBejoMO BblILLE,
Yemy 00bI4HOrO Knpnuya, a

BbICOSbI HA €r0 NOBEPXHOCTH
He 06pa3ytoTcs.

KnuHkep — aT0 HU3Koe BofonornouieHne. 04eHb HU3KOE BOAO -
MOrnoLLeHMe He NO3BONSET KNPMYY HAChILLATLCA BOAON, a 3HAYNT,
npn MOp0o3ax BOAa He OYAET KpUcTannamm NbJa peaTb Kanunnspsbl,
paspyluas knuHkep. Co6CTBEHHO FOBOPS, B KNMHKEPHOM Kupnunye
NPaKTUYeCcKN HeT KanunnsapoB. OH CTOMb XOPOLLO CMPECCOBaH, YTo
Bnara npu cyLiKe 1 06)K1re NoKUAaeT ero UCKN0YUTeNbHO B Napoo6pasHOM Buze. AT0 Xe CBOMNCTBO
NCKII0YAET BbICOMbI Ha KNMHKEPHOIA KNafKe. ( BbicoNbl — 370 BIHOC Kanuniaspam BOAOPACTBOPUMbIX
COMen N3 KaMHS 11 KNafo4Horo pacTBopa Ha NOBEPXHOCTYU NPU BbIChIXaHAN NPOMOKLLEN KNagku .)

KJ'IVIHKep — 3TO BbICOKasA MPOYHOCTb.
m liges co3gaHua 0co60 NPOYHOro Kup -

Knuwnwep =
TpoTyapHbii aEEEEE

ype3BblyainHo TBeps. OH He LapanaeTcs CTanblo WIUNOB 3UMHEN PE3UHbI NIErKOBbIX aBTOMOGUAENA. LLnnbl
«CbeAatnT» achanbT Ha HArPYXKEeHHbIX MArucTpansx 3a Ce30H Ha 2-3 CM. OHW 3a napy 31M BbIKpaLLUBAKOT
6eTOHHYI0 BpycYaTKy Ha npoesfax. O4eHb BbICTPO OHW PACMPABNIAOTCA C MATKUM HATYPaNbHbIM PaHUTOM.
11 no4Th HUKOra He 0TPaXKaTCA OHUM HA BHELLHEM BUAE TPOTYapHOro KINHKepa.

[lns matepnana MoLLeHus 06LLeCTBEHHO-AEI0BO 3aCTPOIIKI 3TU 3HAYEHUS Bbile TPEOYEMbIX, a 4151 MOLLE-
HUS YaCTHbIX JOMOBNIAZEHNIA — HAMHOTO BbILLE TPEBYeMbIX. BbICOKas MexaHW4YecKas NPOYHOCTL (Ha CxxaTtue,
13rn6, NCTUPaHKE), Manas rmrpocKONMYHOCTb, YCTOMYMBOCTD LiBETA, BbICOKAsA MOPO30CTONKOCTb U, KaK Cref-
CTBUE, AONrOBEYHOCTb — BCE 3TW NMOKA3aTeNIM HAMHOTO NPEBbILLAKT AeACTBYHOLLME CErOAHS eBPONeicKIe 1
pocCUACKNe CTaHAAPTbI.

loaTomy Mbl npegnaraem
0CTAHOBUTH CBOW BbIGOP™

Ha HaleXHOM KIMHKEPE -
fyyWwem maTepuane

ans 6naroycrpoilcTea
NeLeXo[HbIX 30H :
M MOLLEHUA NPOE3XKMUX AOPOF.

Cnoco6eH BblaepxaTb pacnpefenuTenbHyto Ha-
rpysky 6onee 450 kr/cm?, a COCPEOTOYEHHYI0 —
6onee 600 Kr/cM’. 3T0 Kak BECOM NErkoBOro
ABTOMOOUNS HArpy3nTb KabAyK-LINWAbKY. Y Takon
MPOYHOCTM NP CXKATWN €CTb BAXHOE CEACTBUE.
Huakas nctnpaemocTb. Y Kepamuku NpoYHOCTb Ha
13rnb (Ha cpes, Ha CKOM) KOPPENnpYeT ¢ NPOYHO-
CTbH Ha Cxartue. NMpoYHbIA KNUHKEPHbIA KUpnuy

nu4a, cnoco6HOro 3aMeHNTb FPaHuT, NosiB -
nANacb BO MHOTMX CTPaHax B pa3Hoe BPeMmSs.
lMepBbiM 60s1€€ NN MEHEE YCMELHbIM OMbl -
TOM CTana MacTepckas B JaTCKOM MecTeuke
bokxopHO, ocHoBaHHas B 1743 rogy. OnHako
MaclutabHoe NpUMeHeHne HOBOro MaTepum -
ana Ha4yanocb no3xe n B FonnaHauu, Koraa
B 1809 rogy nopora u3 KnuHkepa annHoi
12,5 kM coegmnuna Amctepaam ¢ lapremom.
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TpoTyapHblit amim|

XAPAKTEPUCTUKW,
NMPEMMYLLECTBA KITMHKEPA

CpaBHeHMe TPOTYapHOro K/inHKepa ¢ aHanoramu
AHanorom KnumHkKepa TpOTyapHOro B 0TEYECTBEHHONM UHAYCTPUYM CTPOMTENbHBIX MaTepruanos ABNseT-
cs 6eTOHHas 6pycyaTka, narotanueaemas no FOCT 17608-91 «[1nuTbl 66TOHHbIE TPOTYapPHbIE»
CpaBHUTeNbHbIE XapaKTEPUCTUKI BETOHHOI KNTMHKepa, NPUPOAHBIX KAMHE 0Caf0HbIX, MeTaMopdu-
YECKMX N MarmaTu4eckux nopon v KNuHKepa TPOTyapHOro npencTaseHbl B Tabnuue 1.

Ta6nuua 1
lpupoaHble KamHu
HaumeHoBanve beToHHas 0ca04HbIE 1 MarmaTuueckme KnuHkep 3
EaDaMEIRa Opycuatka MeTamopchuecKme (rpaHwT, ra66po- ECIvapHEl
(3BECTHSK, Mpamop) ana6as)
Mop030CTOIiKOCTb He meHee F200 F50-100 He meHee F100 He menee F200
BogonornoyeHue He 6onee 5% He 6onee 8% He 6onee 5% He 6onee 2,5%

Mpenen npoyHoCTH

npu u3rnoe He meHee 6 MIa

He menee 5 MIMa He menee 3 MMa

He meHee 8 MIa

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 BbICOKME MeXaHUYECKME N (DU3NKO-TEXHNYECKME XapaKTEPUCTUKN KNUHKepa TPOTYyapHoro, a
TaKXe BbICOKaA YCTOWYMBOCTb KNUHKEPHOW KEPAMUKI K BO3JECTBNIO arPeCCUBHbIX CPeA B rOPOLCKMX
YCNOBUSAX N0 CPaBHEHMIO C 6ETOHHOM 6pycyHaTKON 06ecneyBaloT ero 0CHOBHOE NPENMYLLECTBO — 6osiee
BbICOKYO [10JITOBEYHOCTb.
B cpaBHeHMN C 3apy6eXxxHbIMW aHanoramu, TpoTyapHbIn KnuHkep «JICP» npoaaeTca Ha pbiHKe CTPO-
UTENbHbIX MaTepNanoB 3Ha4nTeNbHO aelesne. Mbl jefiaemM CTaBKy Ha 60/bLIne 06bEMbI peanu3aumnu u

LeMOHCTPUPYEM BO3MOXHOCTU UMMOPTO3aMELLEHMS.

TexHu4eckue XapakTepUCTUKKH TPOTYapPHOro KNUHKepa

Knuukep nponasoactea 000 «J1ICP. CTeHOBble» M3roTaBNNBAETCS B COOTBETCTBUK C TPEOOBAHMAMN
I0CT 32311-2012 «Knpnny Kepamm4ecknin KNHKePHbIA AN MOLLEHUS. TEXHNYECKNE YCOBUS».

113aenus n3rotaBanBaloTCcs NPSAMOYronbHON (POPMbI, MOTYT UMeTb DACKY Ha KDOMKAX BOKPYT OAHOIA
unn 6onee NOBEPXHOCTEN, 06Pa3YHOLLMX PAbOYYIO rpaHb, a TaKXXe UKCUPYLOLLME BbICTYMbl. PuUKcn-
PYIOLLME BbICTYMbl — 1B HEBONbLLUNX BLICTYNAIOLLMX MPOCUAS HA ThIYKOBOW 1 N0XKOBOW NNLLEBOI CTO-
POHE KMpnuya.
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TunoBble pasmepbl TPOTYAPHOTO KIMHKEPA Pa3nnyHbIX (hOpMaToB, a TaKXKe NpefeNibHbIe JONYCTUMbIE
OTKMOHEHUS OT HUX NpeACcTaBieHbl B Tabnumue 2.

Tabnuua 2
Pa3mepbl TPOTYapHOr0 KNMHKepa, MM
®opmar InuHa LnpuHa TonumHa
Howwan (PR e Howman e Howman e
0,51H® 200 +5 100 +3 50 *2
0,51H® 250 +5 80 +3 50 *2

TpOTyapHbIN KIMHKEP MOXET NPUMEHSATLCS KaK /18 «MArKOR» (YKNafka Ha necyaHyk 0CHOBY C Y3-
KUMW LLIBAMU, 3aN0JTHAEMbIMI NECKOM), TaK U ANS «KECTKON» YKNafKku (YKnagka Ha 6eTOHHYI OCHOBY C
3anoJiHeHNeM LWBOB 6ETOHHLIM PAaCTBOPOM).

DU3NKO-MEXaHNYECKNE XapaKTepuCTUKM TPOTyapHOro knnukepa «J1IGP» npeacTtasneHbl B Tabnuue 3.

Tabnuua 3
Pasmep, Mm 200x100x50 / 250x80x50 (noHr)
Bec, kr 22-24
Knacc cpegHeit nnoTHOCTH 2,0
BogonornoweHue Menee 2,5%
Mopo30cToiiKocTb He menee F200
lpeaen Npo4HOCTU NpU M3rnbe bonee 8 MMMa
WcTupaemoctb He 6onee 0,5 r/cm?
KucnotocToitkocTb He menee 95%
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Bonpoc 0 npumeHeHnn KNnHKepa KepaMmnyeckoro TPOTYapHOro NPK MOLLEHUM LOPOT Pa3finyHbIX Ka -
TEropui B 0T€4ECTBEHHO HOPMATUBHON NIMTEpaType He 0CBeLLeH. [10 HeaBHEro BPEMEeHM 0Te4ECTBEH -
HbIX NPON3BOAUTENEN JOPOXHOIO KJIMHKEpa He 6bIn0, N03TOMY €ro NPUMEHEHUe He HOPMUPOBANOCh.
B npakTuke e 3apy6e>xxH0ro JOPOXHOro CTPOUTENbCTBA HA060POT — JOPOXKHbIN KIIMHKEP ABSETCA A0 -
CTATOYHO TPAANLMOHHBIM MaTepuanom. Hapsaay ¢ pa3nuyHbIMu XapakTepUCTUKAMM AaHHONA NPOAYKLNK
B 3apy6e>XHOW HOPMATUBHON TUTEPATYpPe BONPOC 0 BO3MOXHOCTM NPUMEHEHNS KNIMHKEPA AN MOLLEHNs
YBA3bIBAEGTCA C KATEropuei 4oporu, Kotopas onpeaenfeTca no nokasaTesnto nonepevHon paspyLuarLlei
Harpy3ku. 31a Harpyska XxapakTepuayet NPOYHOCTb KAUHKEPa NP ero UCMbITaHUAX Ha TPEXTOYEYHbIN
13rn6. TpebyemMble 3HA4eHUS NONEPEYHON pa3pyLUatoLLet Harpy3Ki B 3aBUCUMOCTM OT KaTeropun KNuH -
Kepa no AaHHbIM, NpuBedeHHbIM B cTaHaapTe EN 1344 «[TpoekTMpoBaHNe 1 M3roTOBNEHME MOLLEHbIX
MOKPbLITWI» NpUBeLEHbI B Tabnunue 4.

Tabnuua 4. Tpebyemble 3Ha4eHNS NONEPEYHON pa3pyLUALOLLel Harpy3Kk1 B 3aBUCUMOCTH OT kateropuu no EN 1344
«[IpoeKTMPOBaHNE M U3rOTOBNIEHNE MOLLIEHbIX NOKPbITHI»

Karteropus CpefHee 3HaveHne >H/mm EanHnyHoe 3HaveHune > H/mMm
T0 Tpe60BaHMA OTCYTCTBYIOT
T1 30 15
T2 30 24
13 80 50 B npakTuke 0Te4eCTBEHHOr0 NPOU3BOACTBA KEPAMUMYECKOr0 KMPMIYa TakxKe NPOBOAATCA MCMbITAHUSA Ha
T4 80 64 TPEXTOYEYHbIN N3rn6, HO B OTIIMYME OT HOBbIX 3apYOEXXHbIX HOPMATUBHBIX LOKYMEHTOB HOPMUPYETCS He Mo-

nepeyHas paspyLuaoLLas Harpyska, a NpO4HOCTb Npu u3ruée. Mpu 3aTom cama hopmyra pacyeTa npoYHOCTY,
koTopast npusoautcs B FOCT 8462 «Matepuansi cTeHoBble. MeToAbl onpefieneHns npeaenos NpoyHOCTY
NPy CXatnu 1 n3rnbe», MOXeT 6bITb IErko NpeobpasoBaHa /17 onpeeneHns nonepeyHon paspyLuatoLLen
Harpysku no esponeckomy crangapty EN 1344:

Tam xe (8 EN 1344) npusogarca pekoMeHAaumm no npuMeHeHN0 KepamMmm4eckoi KIMHKepa:
«Knacc nonepeyHoil paspyLuatoLiein Harpyskn T1 u T2 rapaHTupyeTt nonepeyHyr0 paspyLuaroLLyio Ha-
rpy3ky 30 H/MM. 3Tn KaTeropun MoXHO BblGUPaTh 15 NOKPLITUS C HEGONbLUNMY HATrPY3KaMu, TaKUMI Kak

NepUOANYECKOE [IBUKEHNE NErKOBbIX aBTOMOGUIIEN. 3-P-l (Mo FOCT 8462)

Knaccbl T3 1 T4 rapaHTUpYOT CPeAHIO MOMepeyHyo paspyLiatoLlyo Harpysky 80 H/mm. 31o 6onee 0= WE
BbICOKOE 3HAYeHIe Pa3peLuaeT TakxKe nNpoesn rpy30BbIX aBTOMOGUNEN».

rAe: O — HanpsxeHne pactsxeHus npu uarnée (8Mra unm 8H/mm?)
P — paspywatoLlas Harpy3ka
| - nnuHa knuHkepa (200 Mm)
b — wupmnHa knuukepa (100 mm)
h — TonwmHa knuHkepa (50 Mm)
Torga, F=£= 2-0-h? _ 2-8-507 =66,7£
b 3l 3-200
Takum 06pasom, knuHkep «JICP» no knaccy NPOYHOCTM 3aHUMAET NPOMEXYTOYHOE MOSTOXKEHNE MEXIY
knaccamm T2 n T3, a cnefioBatesibHO, N0 CBOMM MPOYHOCTHbIM XapakTepuCcTUKam B COOTBETCTBUM C PEKO-
meHaaumamu ctangapta EN 1344 moxeTt npuMeHATLCS Ans MOLLEHMS:
* NELEeX0AHbIX KOMMYHUKALIUIA (TPOTYapbl, anneun, JOPOXKM, TPOMUHKK);
* 06LL/€CTBEHHbIX MPOCTPAHCTB (CBOO6OAHBIE OT TPAHCNOPTA TEPPUTOPUN OBLLErO NOML30-
BaHMs, B TOM YUCAE NELLEXOLHbIE 30HbI, NA0LLaAN, YANLbI, CKBepbI, 6YNbBapbl, a TaKXe
Ha3eMHble U MOA3EMHbIE 4aCTU 3[AAHNIA U COOPYIKEHUIA);
* AaPKOBOK, TPOTYapOB, BENOCUNEAHbIX LOPOXEK;
* TPAHCMOPTHbIX NPOE3J0B C KPATKOBPEMEHHOW HArpy3Ko 0T 60JIbLLErPY3HO TEXHUKN.
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NMPOEKTVPOBAHWE JOPO>XHbIX
MNOKPbITUN N3 TPOTYAPHOI'O
KITMHKEPA

lpoekTHasA NoAroToBKa

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

[MpoekTHas 1 paboyast JOKYMEHTALMS U Pe3ynbTaTbl MHXEHEPHbIX U3bICKAHWI JOMKHbI COOTBETCTBOBATb
TPe60BaHNAM TEXHWYECKMX PErnamMeHToB, a 0 UX BCTYNNEHWUS B CUNY — [EACTBYIOLLMM HOPMATUBHbLIM [0-
KYMEHTOM, NPUMEHsIEMbIM B 06M1aCTI CTPOUTENLCTBA, B 4aCTH, He NPOTUBOPEeYaLLeil PeaepanbHOMY 3aKOHY
«0 TexHN4eckoM perynupoBaHun» [8] n MpagocTponTenbHOro koaekca PO [1] .

[TpoeKTMPOBaHME [OPOXKHbIX MOKPLITUA TEPPUTOPUIA XXKIMON 1 0BLLECTBEHHOI 3aCTPOIIKN [OKHO OCY-
LLIECTBNATLCSA B COOTBETCTBUM C TpeboBaHuamMn ®eaepanbHoro 3akoHa oT 30.12.2009 Ne 384-D3 «TexHuye-
CKMI pernaMeHT 0 6e30MacHOCTH 34aHUIA 1 COOPYXeHNit» [13], 0TPACNEBLIX U PErMOHANbHBIX HOPMATUBHbIX
JOKYMEHTOB N0 AopoxHomy cTpoutenscty OH 218.046-01 [6], PM[ 32-1802012 CI6 ¢ yyeToM peko-
MeHaLNii N NPaKTUYECKIUX PYKOBOLCTB NPON3BOANTENEIA NCKYCCTBEHHbIX KAMHEN MOLLIEHNS.

OpraHn3aunoHHO-TEXHNYECKMIA NOPSAOK OCYLLECTBEHNS rPaA0CTPOMTENbHOI AeSTeNIbHOCTM Ha Teppu-
Topun CaHkT-MNeTepbypra B 4acTu apxUTeKTYPHO-CTPOUTESIbHOMO NPOEKTUPOBAHUS 06bEKTOB KanuTanbHOro
cTtpoutenscTBa pernamenTupyetca PMI 11-08-2009 CankT-Metepbypr.

YCcTpoiACTBO JOPOXHBIX 0AEXA

Ha atane npoekTMpoBaHns He06X0AMMO HA3HAYUTb WM PACCHNTATb KOHCTPYKLIIO [OPOXKHON OAEXAb!, NPEs:
YCMOTPETb NPOLOSbHbIE U NONEPeYHbIe YKIOHbI NOKPLITUS, BbIGPATH U PACMONOXUTL BOJOCOOPHBIE YCTPONCTBA,
a TaKXXe PUCYHOK YKMaZKv TPOTYapHOro KiuHkepa. HeobXxoAmMmo 3apaHee COOTHECTU (DOPMbI 1 PasMepbl TPG-
TYapHOro KNMHKEpa C KOHKPETHbIM MECTOM MOLLIEHUS, Y4UTbIBAA MpU 3TOM Hanu4ue BCTPaUBAEMOro nmeo yxe
UMEHLLIErocs JOMOHUTENLHOr0 060pyA0BaHUA (CBETOBbLIE MPUBOPLI, CUCTEMY CHEroTasHUA 1 np.).

[lopoxHas ofexnaa C NOKpbITUEM W3 TPOTYapHOTO KIMHKEPA — 3TO MHOTOC/IONHAA KOHCTPYKLMS, BOC-
NPUHUMAIOLLASA BHELLHIOKO HArpy3KY 1 NepeaaroLlan ee Ha NoACTUNAKLMIA FPYHT. Kak npasusio, 0Ha COCTOUT
13 NOKPbITUS, HECYLLIETr0 1 (NPK HEOO6XOANMOCTM) LOMONHUTENBHOMO CI0 OCHOBAHUS, @ TAKXKE rPyHTa 3eM-
NAHOro NonoTHa (puc. 1).

MokpbITHE — HENOCPELCTBEHHO BOCNPUHIMAET BO3AENCTBIE OT aBTOMOBWUNLHOIO, NELLEXOAHOr0 ABUXKE-
HUS, @ TAKXXe 0T aTMOCepHbIX PakToOpOB.

[ToKpbITWE BKNKOYAET:

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

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

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

* POCNONKY NMOL MOHTaXHbIM CITOEM.

BbIipaBHuBatoLLniA COV NpesHA3HAYeH Ans YCTPaHeHUs HEPOBHOCTEN OCHOBAHMA.

PucyHok Nei.
KoHcTpyKuus AOpoXHO#
O[EX/bl C NOKPbITHEM
U3 TPOTYyapHoro
KNMHKepa

TpoTyapHblit KNUHKep

C 3an0HEHNEM LUBOB

MOoHTaXHbIii cnon

lpocnoitka NoJ MOHTaXHbIM CNOEM

HecyLynii cnoit 0cHoBaHUs

[lonoNHUTENbHbIN
CrOi 0CHOBAHNSA

YKpenneHHblid (Yny4LeHHbI) cnon
rPYHTa 3eMeNbHOr0 N0N0THA

S S S S

[PYHT 3eMeNbHOro NonoTHa

Hecyuee ocHoBaHMe — 4acTb JOPOXHOI 0f1eX[bl, 06ecneynBaioLLas COBMECTHO C NOKPbITUEM Nepepac-
NPeAeNieHNe N CHKEHWE AaBNEHNS HA HUXKeNexXallue JONONHUTENbHbIE CNOW UK FPYHT 3eMAISIHOM0 NosoT-
Ha. OCHOBaHME MOXXET ObITb BbIMOHEHO 13 Pa3NNYHbIX MATEPUANoB: Le6Hs, YKNaablBaeMOro C PackInH-
KOi; NeCKO-LieMEHTHON CMECH; LLLeOHS, YKPENIeHHOro LLleMEHTOM 1SN PACK/INHLLOBAHHOTO NeCKO-LLEMEHTHOIA
CMECHIO AN APYTiX MaTepuanos, MOAyNb YNPYrocTi KoTopbix npesbiwaet 180 MMa.

[1oNONHUTENbHBIA CNOI OCHOBAHMA, B 3aBUCMMOCTM OTPELLIAeMblX 3a/1a4, MOXET BbINOHATbL MOPO30-
3ALUUTHYI0, APEHNUPYIOLLYIO UAN TENNOU30ANPYIOLWYI0 (YHKUMK. OH BbINOMHABTCS U3 APEHUPYHOLLNX He
NOABEPXEHHbIX MOPO3HOMY MY4Y€eHMI0 MAaTepnanoB (Mecok ¢ MOAYIEM KPYNHOCTU 2 1 60nee n Koadhdu -
LMEHTOM (huNbTPALMN HE MeHee 2 M/CyT, Wwnak 1 np.). Cnon 0CHOBaHUS AOIKHbI 6bITb HE MEHEE BENUYNH,
NpWBEAEHHbIX B TabnuLe 5.

Ta6bnuua 5

MuHUManbHas TOMLLMHA Cos, CM, NPU YKNaLKe
HaumeHoBaHue matepuana cnos
CneumanbHbim yKnaginkom MHoronpounbHbIMY MaLLMHAMK

KameHHble MaTepuanbl 1 NecKy,
06paboTaHHbIe HEOPraHNYECKUMI 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 YKPENJIeHHOe KaMeHHOe 0CHOBaHMe

[Mecok 20 20

Mpumeyanmua K Tabnuue:
1. BomnblUME 3HAYEHNA TONLLMHBI aHbI ANsS TPOTYapOB MarucTpabHbIX A0POT 1 YL,
2. TonwwmHa cnos AOMKHA NpeBbILIaTh pa3Mep Haubonee KpynHbIX 4acTuL, KaMeHHbIX MaTepuanos He MeHee Yem B 1,5 pasa,
KpoMe LLe6Hs ¢ NPONUTKOIA.

8-10 8-12

[PYHT 3EMENbHOr0 NONIOTHA — CYLLECTBYIOLLEE PYHTOBOE OCHOBAHME B Npejenax Tak Ha3bIBaeMOro «pa-
604ero cnosi», To eCTb Ha rMy6uHy 1,5 M 0T NOBEPXHOCTW NOKPbITUS. TPYHT 38MeNbHOr0 NON0THA MOXET CO-
Jiepxatb 06paboTaHHbIA UK YNNOTHEHHBIA MOBEPXHOCTHBIV CNOWA C LENbI NOBbILLIEHUS ero NPO4YHOCTHBIX,
[1ehOPMaLIMOHHbIX XapaKTepUCTK 1 MOPO30YCTONYMBOCTM.



Oco6eHHOCTH NPOEKTUPOBAHNA OPOXHOIO NOKPbITUSA

LLBbI 4OPOXHOr0 MOLIEHUA

0co6eHHOCTb AOPOXKHOr0 MOKPbITUS U3 TPOTYAPHOr0 KNHKepa — 60MbLUOE KONMYECTBO WBOB. Heo6x0-
OUMO CO6JI0AATE MUHUMASIbHYIO TOSLLMHY LUBOB 3-5 MM, KOTOPbIe 06€CMeYnBatoT NPOEKTHOE MO0XKeHNe
TPOTYapHOro KAMHKepa 1 NpeJoTBPALLAIT CKOMbI FpaHei Npu nocneaytoLlem TpaméosaHun. TpamboBaHue
CN0SA TPOTYAPHOr0 KIMHKePa Heo6X04UMOo NPOU3BOAMTL TONBKO NOCSE 3an0SIHEHNUS U YNOTHEHNS LWBOB!
[Ins nyyilero ynnoTHEHMS NPOCLINKY OCYLLECTBASIOT B HECKONIbKO pa3 ¢ NPONMBKOI BOLOA. 3an0fHeHne
HEo6X0AMMO MPOM3BOANTL NECKOM MENKOM (OpaKLMn UK KNafo4HbIMKU pacTBOpamu, B 3aBUCKMOCTU OT
BENNYNHbI LWBA. [INs BbIAEPXXMBAHMA reOMETPUI 3a30pa UCMOMb3YIOT MeTalIMYecKue, M0 niacTukoBble
HaNPaBNAOLLME, HATAHYThIA LLHYP.

Ha nnowagkax ¢ newwexoaHbIM ABWKEHNEM Masoii MHTEHCUBHOCTM UM KaK 3fIEMEHT YKpenneHns Ao-
MyCKaeTCs YCTPOMCTBO NOKPbITUIA U3 TPOTYAPHOIO KIMHKEPA C «3eSIeHbIMU» LUBAMU. ITH LLUBbI YBESINYEHHON
LUNPVHBI NPeaHa3Ha4YeHbl N1 3an0NHEHNs CMEChH0, COLepXKalleii pacTUTENbHbIA rPpyHT. Mpu ncnonb3o-
BAHWUU NOKPLITUS C «3eMeHbIMI» LIBAMMW MX pacyeTHas LUMPUHA Ha3Ha4YaeTcs npoekToMm. PekomeHayemas
pacyeTHas WUpPKHA LWBOB — 0 35 MM. LLIBbI yBENWUYEHHOI LNPUHDI (B0 35 MM), 3aMONHAKTCA NIOAOPOAHON
CMECbI0, Kyfia BbICAXXMBAOT AEKOPATBHbIE TPABbI, ErKO NEPEHOCALLME BbiTanTbiBAHME. Tak Xe, yBeNnYeH-
Hble LWBblI MeXAY 6PYCcYaTKOM MOryT ObITb 3anN0fIHEHbI ranbKOW, OTCEBOM PAHUTHOrO 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 «[TpoekTupoBaHue HEXECTKUX LOPOXKHbIX
oaexn., ®ryf «CorosmopHuu», 2002; KoHcTpympoBsa-
HUE 1 PACYET HeXECTKNX AOPOXHbIX oaexn. Mo pef.
H.H.MBanosa. M.: TpaHcnopt, 1973].

B pesynbtate pacyeTta OnpenensieTcs KOHCTPYK-
1S JOPOXHON 04X bl 1 TOMLLUMHA CIOEB OCHOBAHNA
(3Ha4eHMs LaHHO BENNYMHBI HE JOMKHbI 6bITh MEHb-
LUe yKa3aHHbIX B Tabnuue 4). [Ins TMNoBbIX YCNOBUIA
CTPOUTENbCTBA CYLLECTBYIOT CreLuanbHble CrnpaBoy-
HUKM unu katanoru. Hanpumep, B CaHkT-MeTepbypre
pa3paboTaHo «PyKOBOLCTBO NO KOHCTPYKLMAM, TEXHO-
norun yCcTponcTBa U TpeboBaHUAM K LOPOXHbIM MO-
KPbITUSAIM U3 NCKYCCTBEHHbIX KaMHeil MoLeHns» 6.
Mapus CM6, 1996, rae NpuBOAATCS TUNOBbIE KOHCTPYKLIMM IOPOXHbIX OJIEX[, C MOKPLITUEM U3 KAMHEA MO-
LLIeHUs B 3aBMCUMOCTU OT FPYHTA, TMA MECTHOCTU, YPOBHS FPYHTOBbIX BOZ (YI'B), TOMLLMHBI MCKYCCTBEHHO-
r0 KaMHS 1 Ko3duumeHTa NnpoYHOCTW. MocneaHNii Ha3Ha4aeTcs B 3aBUCUMOCTM OT KaTeropum ropofcKmx
YAWL, 1 Jopor. Tak, Ang MarucTpanbHbIX YnL, 06LLIeropoACKOro 3Ha4eHUs OH paseH 1, a Ans ynuL MecTHoro
3HaveHus — 0,84.

V4uTbiBas MOBbILIEHHYIO JeHOPMATMBHOCTL 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 3as1eraHNs rPYHTOBbIX BOA, HANN4YMS NOL3EMHbIX KOMMYHUKALWA U NPOY.), TO pacyeT-
Hbl XapaKTEPUCTUKN rPYHTOB NPUHMMAIOTCA KaK A1 0C060ro TUNa BIAKHOCTY FPYHTOB 3eMJISHOMO NONOTHA.

KOHCTPYKLMA JOPOXHON OAeX[bl Ha3HA4aeTcs Ha
OCHOBAHMMW pacyeTa Ha NPOYHOCTb U MOPO30YCTONYM-
BOCTb. KOHCTPYKLMM HA FPYHTOBOM OCHOBaHUW TUMa
MbINEBATLIX MECKOB W MMUHUCTLIX FPYHTOB (KPOME Cy-
Mecu Nerkom KpynHoit, a TaKXXe Cynecu Nerkor npu 1-m
TMNE MECTHOCTW MO YCNOBUAM YBRXHEHWUS) AOMKHbI
ObITb TaKXXe PACcCYUTaHbl HA BPEMEHHOE pasmeLLeHne
BOJbl B NOPax APEHWPYIOLLEr0 oS (SOMNOHUTENbHO-
r0 C/0S HECYLLero OCHOBAHMS).

B kauecTBe pacyeTHOI Harpy3ku Npu NpOeKTMpPOBa-
HUM TPOTYapoB C MOKPLITUEM M3 TPOTYApHOrO KIUH-
Kepa cnefyet NPUHAMATL HArpy3ky OT YO6OPO4HON
TeXHUKN. Ecnn Ha cTagun NpoekTMpPOBaHUS HET BO3-
MOXXHOCTI 060CHOBATH TUM NPUMEHAEMOI YOOPO4HON
TEeXHWUKW, ANs TPOTYapoB LUMPUHOI 6oree 2 M 3a pac-
YeTHbIV CregyeT NPUHUMATL aBTOMOGUL rpynnbl b.
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ApMupoBaHue CiI0eB OPOXXHbIX ofexa

[lOpOXXHOE NOKPbITIE N3 TPOTYAPHOT0 KIINHKEpPa ABSETCSA BbICOKO-AePOPMATUBHbLIM U3-32 HEOOJb-
LUNX pa3MepOB COCTABNAOLLMX €r0 3/1eMeHTOB. [103TOMY NpM NPOEKTUPOBAHMN, CNeayeT NpeaycmaTpu-
BAaTb BO3MOXHOCTb NPUMEHEHNS Pa3AennTeNibHbIX MPOCN0EK U3 re0TEKCTUABHOMO NONIOTHA U FE0CETOK.
[MocneaHue o6ecneynBatOT nepexsar U 0TBOJ NOBEPXHOCTHbIX BOJ, NMPOHUKAIOLLNX B KOHCTPYKLINKO [0~
POXHbIX 08X 4ePe3 LLUBbI MEXAY KNUHKEPHBIM KUPNUYEM, @ TAKXKE ANF YCTPAHEHMS BO3MOXXHOM0 B3a-
VIMHOT0 NepemeLLIBaHMsa MaTepranoB CNOeB AOPOXKHON OeXAbl. AT NPOCNONKN pacnonaratTcs Kak
MEXY MOHTQXXHbIM CNI0EM W HECYLLUM OCHOBAHMEM, TaK 11 MEXAY CNOSAMN OCHOBAHNSA U TPYHTOM.

[e0CETKM N3 NONMMEPHbIX MaTepManoB BbIMOMHAKT OYHKLWIO apMUPOBaHMS, YKPENNas 0CHOBaHMS
Aopor. NpuMeHeHe re0CMHTETUYECKNX MaTeprUanoB (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 addexra [cMm.
Kopsiru J1. A. TInockne reoCMHTETMYECKINE MaTepuansl ANns yKpenneHus 0CHOBaHwii gopor./CTpoiinpo-
huns. 2005, Neb (43)].

O6ecneyeHne MOPO30yCTOMYUBOCTHU

lMpexieBpeMeHHOe paspyLLleHne JOPOXHbIX MOKPLITUA U3 TPOTYaPHOTO KNUHKEpa MOXET MponCXo-
LUTb 13-32 fedhopmaLnii MOPO3HOr0 Ny4eHNs rpyHTOB 3eMeNbHOro NonoTHa. Camo no cebe MOpPO3Hoe
ny4YeHne rpyHTOBOrO OCHOBAHUS IBNAETCS CNEACTBMEM HEL0CTAaTO4HO MOPO30YCTONYNBOCTI [OPOXK-
HOW KOHCTPYKLUMK. [1ng o6ecnevyeHns JOCTATO4HOI MOPO30YCTONYMBOCTM HEOOXOANMO UCMONb30BaHNE
HENy4YMHUCTBIX MUHEPasbHbIX MaTEPUanoB B JONONHUTENbHBIX CNOAX HECYLLEr0o 0CHOBaHNA. B cnyvasx,
KOrfia ycTpoicTBO JOMNONHUTENbHBIX MOPO303aLLUTHBIX CI0EB HEBO3MOXHO N3-32 YCNOBUIA CTPONTENb-
CTBa (Hanpumep, Npu Herny60KoM 3asieraHum NoA3eMHbIe KOMMYHUKALIMN), B KA4eCTBE anbTepHaTMBbI
CbIMy4UM MOPO30CTOKMM MaTepuanam MOryT 6biTb UCMONb30BAHbI TENNOU30NALNOHHbIE MaTepUasbl
C HU3KUMU NMOKa3aTensiMu TenIONPOBOAHOCTY 1 BOAOMOMNOLLEHUS, HO C AOCTATOYHO NPOYHOCTBIO, Ha-
npuUMep, SKCTPY3MOHHbIA NEHONONUCTUPON.

O6ecneyeHne BOAOOTBEAECHUA U TMAPOU3ONALUN

[Tpn NpOEKTUPOBAHMN NOMNEPEYHbIX YKIIOHOB CIIEAYEeT Y4UTbIBATD, YTO BOLOOTBOAALLASA CIOCOOHOCTD
MOKPbLITWIA M3 TPOTYapHOTO KJIMHKepPa NpuMepHO Ha 20% Huxe, 4eM acansTo6eTOHHbIX. B ¢BA3N C
9TUM, PE3YNbTUPYIOLLNIA YKIOH K NOTKAM AW APYriM BOLOOTBOASALLMM YCTPORCTBAM JOMKEH ObiTh He
meHee 2,5 % (puc. 2).

[Mpn NPOeKTMPOBAHMN TPOTYAPOB, NPUMbIKAKLLMX K 3LaHUAM, HE06X0AMMO NpeaycMaTprUBaTh creLu-
anbHble Mepbl N0 BOA0OTBOAY. [1ns 06ecneyeHns 0TBOLA BOAbI OT BOAOCTO4HbIX TPY6 HEOOXOANMO Npej-
ycMatpuBaTb CneyunanbHbli Xeno6. [Ana ycTpoicTea Xenoba npuMeHSOTCS CneLmnanbHble BOA0CO0PHbIE
NIOTKW — OTKPbITbIE WK 3KPbITbIE UM YCTPAMBAETCA MECTHOE MOHWKEHME NMONEPEYHOro pAfa KamHel
MoLLeHus. CTbIKOBbIE LBbI B XXeN00ax AOMKHbI 6biTb 3aM0MHEHbI BOAOHENPOHULAEMbIMIA PACTBOPAMM.
9NeMeHTbl BOJOCOOPHON CUCTEMBI (JIOTKW OTKPbITbIE 3aKPbITbIE C YYTYHHBIMU, CTANbHLIMW U NAACTMAC-
COBbIMU PELLUeTKaMU, A0XKAENPUEMHUKI (Tpanbl)) MOTYT ObITb BbINOSIHEHbI U3 6ETOHA, NNACTUKA WU NO-
numep6eToHa B 3aBUCUMOCTU OT HA3HAYEHWA TEPPUTOPUK, TAe OHW 6YLYT YCTaHOBMEHb! U AECTBYOLLNX
BHELLHNX HArpy3ok.

Y —

PucyHok Ne2

TpoTyapHbIi KNHKep CneuuanbHblit kameHb noTka TpoTyapHblii KNuHKep

MoHTaXHbIi croi MoHTaxHbI7 cnoi

Bopatop Bopatop

Ha TpoTyapax, NpUMbIKAOLWMUX K 3AaHNAM, UMEIOLLMX UCTOPUYECKYIO LIEHHOCTb, ChefyeT npeayc-
MaTpumBaTh CheLmnanbHbll PacLINPEHHbIRA WOB BAONL (DYHAAMEHTA, KOTOPOW AOMKEH ObiTh 3aMN0NHEH
BOJOHENPOHNLIaeMbIM pacTBopam. LLinpuHa nonockl 3T0r0 WBa A0SMKHA ObiTh YCTAHOBNEHA NO MECTY:
OPWEeHTUPOBOYHO Ha 20 CM LLIMpe paccToAHMSA OT (hyHAaMeHTa 40 06bIYHON NUHUK KannenageHns ¢ Ko-
3blpbKa KpbIWK, HO He MeHee 50 cm. [pn 3TOM KOHCTPYKLMS LOPOXHON 04X bl A0KHA BKITKOYATb Ape-
HUPYHOLLYH UK BOAOOTBOAALLYIO NPOCNIONKY NOA MOHT)XXHbIM CoeM. 115 0AMHAKOBOr0 3pUTEIbHOMO
BOCMPMATUAS BCEr0 TPOTYapa, BEPXHAN 4acTb LUBOB, B YKa3aHHOW Nofoce, fJO/MKHA ObiTb 3aN0NHEHA TEM
e MaTepuanom, 4T0 1 B LIBbI HA OCTABLUENACS YaCTW NOKPbITUS.

Mpn NpOEKTMPOBAHKM TPOTYapa B paiioHaX CYLLECTBYIOLLEI 3aCTPOMKM HA MArucTpanbHbiX JOporax
1 ynnuax, Ha KOTopbiX OTCYTCTBYHOT ra3oHbl B Mpefesiax KpacHbIX JINHWIA U HET CONYTCTBYHOLLEro ape-
Haxa, CneayeT yCTpanBaTb
APEHAX MENKOro 3anoXeHus
B TpOTyape, ecnu 3ToOMy He
MELWaKT MoA3eMHble KOM-
MYHUKaLWK. B apeHaXKHyto
TPAHLIEK AO0MXKHbI ObiTh Bbl-
BeJeHbl Kpas npoCnoek U3
reoTeKCTUNbHbIX LPeHMpyto-
WKUX MaTepuanos noj MOH-
TaXHbIM cnoem. lpu oTcyT-
CTBUU [JpPEHAXHOW TpaHLuen
Kpas YKa3aHHbIX MNPOCNOeK
AOJKHbI ObiTb BbIBEAEHbI B
necyaHyr NoayLKy nog 6op-
TOBbIM KaMHEM, KakK nokasa-
HO Ha puc. 3.

Pucynok Ne3. BogooTBoA U3 MOHTaXHOr0 CNOS.
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1. TpoTyapHbIi KNUHKEP 5. OcHoBaHue

2. bopTOBOM KamMeHb 6. [IoNONHNTENbHbIA CNOIA
3. MopyLwka nog 60pTOBLIM KaMHEM 0CHOBaHMs

4. MOHTXHbIi1 Crion 7. Te0TeKCTUNb




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

1. TpoTyapHbIi KNUHKep 0,05 m
2. MOHTXHbIN CNONM U3 NecKoLeMeHTa 0,05m
3. LLle6eHb rpaHuTHbIA Mapku 1200-400 dop. 40-70 Mm 047 m
C NPOMUTKOM LLEMEHTONECKOM Ha ry6uHy 5 cm ’

4. Necok | knacca FOCT 8736-93* 0,48 m
5. OKCTPYAMPOBAHHbINA NEHONOANCTUPON 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 NPWAAETCS YKIIOH OT CTEH 3[aHNA K yHAAMEHTY, NPUKIENBAETCA PYNIOHHASA BEpTUKaANb -
Has ruaponu3onaumsa, Kotopas 3aBoauTca Ha 1-1,5 M Ha JHO KOTNOBAaHa, a NOBEpPX YCTpanBaeTCs 0CHOBA-
HWe nojg molyeHme. Takum 06pasom, BOAa, LpPeHUpytoLwan yepes NoAcTUNAOLWME C/ION NeCKa U LebHs
0TBOAMTCA OT hyHAAMEHTA.

Ha aTane npoeKTMPOBaHUS AOPOXHbIX MOKPLITUA M3 TPOTYAPHOr0 KSIMHKEpA MOXET 6bITb npef -
YCMOTPEHa cuctema cHerotasHus. CyTb ee COCTOUT B TOM, Y4TO NOJ NOBEPXHOCTbH AOPOXHbIX 0EX[
YCTAHABNMBAIOTCA MCTOYHWUKM TeNNa, npeaoTepallatoLime 06pa3oBaHne Haneam B 0nacHbIe Nepruofbl no -
roOAHbIX YCNOBUNA. B Ka4ecTBe MCTOYHMKOB Tensia MOryT UCNONIb30BATHCA HAarpeBatesibHble Kabenn nnéo
Pa3nuyHble CUCTEMbI TEMTIO0OMEHHIKOB Ha XUAKMX TEMNIOHOCUTENSX.

Knunkep

TpoTyapHbiit anEmEE

CBsi3aHHbIe U HECBA3aHHbIE JOPOXXHbIE MOKPbITUSA

[op0oXHbIe MOKPbLITAS U3 TPOTYAPHOTO KNUHKEPa MOTYT ObiTh CBA3AHHLIMU U HECBA3aHHbIMU. GBS -
3aHHbIE JOPOXHbIE MOKPLITUSA BbINOMHAKTCA C NPUMEHEHWEM CMeuuanbHbiX pacTBOPOB HA OCHOBE
TPAcCOBO-LEMEHTHbBIX, NOMUMEPHBIX BSXKYLLUX UAN BAXYLLNX U3 CUHTETUYECKUX CMON. PacTBopbl
MPUMEHAIOTCA 415 YCTPONCTBA MOHTA)XXHOI0 (BbIPABHWUBAIOLLEr0) CNOS U AN 3aN0SIHEHUS WBOB. Bo3 -
MOXHO COBMECTHOE WS OTAEbHOE NPUMEHEHME PACTBOPOB B KOHCTPYKLMN AOPOXHOIO NOKPbITUS,
Hanpumep, TOJIbKO 4715 3aN0JIHEHNA LUBOB UM MOHTAXXHOT 0 (BblpaBHMBatoLLEro) cros. [ipeanoyTeHune
CNeflyeT 0TAaTb MCMONb30BAHMIO PACTBOPOB B KOMMEKCE — AN YCTPOACTBA MOHT)XXHOTO (BbIPABHU -
BAIOLLLEro) Cios 1 3anofiHeHNs WBeoB. [1py1 NpoeKTUPOBAHNM N CTPOMTENLCTBE HEOOXOANMO COB0AAT
yKazaHus npou3BoAnTeNeil pacTBOpOoB.

HecBfi3aHHble JOPOXXHbIE NOKPLITUA BbIMOAHATCA C NPUMEHEHUEM TPAAULMOHHBIX CbIMy4nUX Mate-
pUanoB: rPAHUTHOrO 0TCEBA, NeCKa UM NeCKO-LEeMEHTHON CMeCU B CYXOM COCTOSIHUU. B 0TiM4me OT He -
CBSA3AHHOI KOHCTPYKUMM MOKPLITUS, CBA3AHHAA BeJeT cebs Kak XecTkas nnuta nofo6HO KOHCTPYKLMN
C OETOHHbLIM MOKPbLITUEM (TaKKe 0603Ha4aeMOli B HOPMATUBHbIX AOKYMEHTAX KaK “XXeCTKOe [OPOXHOe
MOKPbITUE”). ITO HEO6XOANMO YHUTbIBATb NPU MPOEKTUPOBAHUN 06PAMIIEHUS, BCTPOEHHbIX 3IEMEHTOB
1 NPYU UCMONHEHUN AeDOPMALNOHHBIX LWBOB. [JOPOXHbLIE NOKPBITUS CBA3AHHONW KOHCTPYKLUMW LOMKHbI
ObITb BbIMOSTHEHbI C UCMOJIb30BAHMEM Ae(DOPMALMOHHbIX LLIBOB, 3aa4eil KOTOPbIX ABNAETCA YMEeHbLUEHNE
TEPMUYECKUX HANPSKEHUIA, BO3HUKAIOLLMX B MOKPbITUAX.

[na [DOPOXHbIX MOKPbITUA CBA3AHHOW KOHCTPYKLWW BbIGOP ONpefeneHHoi (popMbl TPOTYapHOro
KNNHKepa, a TaKXXe OnpefeneHHas nepess3ka nMetT BTOPOCTENEHHOE 3HAYEHNE C TOYKM 3PEHNS HECYLL el
CNoco6HOCTU. [JOPOXKHbIE MOKPbLITUSA U3 TPOTYAPHOrO KIIMHKePa CBA3AHHOW KOHCTPYKLMI JOJKHbI ObITh
BbIMNOJSIHEHbI MeXay 06pamieHnem (60pApPaMN) UK APYTUMIA XECTKUMN OrPaHUYUTENSMU.

O6pamneHne JOMKHO ObITb MPELYCMOTPEHO TaKXKe B MECTax Nepexoda K ApyruM KOHCTPYKLMSAM, Ha -
npumMep K achansToBOMY MOKPbITUIO MK K NOKPLITUID HECBA3AHHON KOHCTPYKLNN.

CBsA3aHHbIE JOPOXHbIE MOKPLITUS PEKOMEHLYETCH NPUMEHSATh MPK BbICOKNX 3KCMyaTaUMOHHbIX Ha-
rpy3Kax.

Ocob6eHHOCTHN ycTponcTea gechopMaLMOHHbIX LLUBOB
B CBSI3AHHbIX AOPOXHbIX MOKPbITUAX

JedopMaLmnOoHHble LWBbI B MOKPLITUAX U3 TPOTYAPHOr0 KNWHKEpPa CBA3AHHbLIX KOHCTPYKLMNA, a TakKxe B
LIPEHAXHBIX XKenobax LOMKHbI ObiTb BbINOSHEHbI CO CKBAXXHOCTbIO 0T 4 0 6 M B NPOAONBLHOM U MOMNepey -
HOM HanpasneHun. Takxe AOMKHbI ObiTb MPEAYCMOTPEHbI Ae(HOPMALNOHHBIE LUBbI OKONO XECTKNX BCTPO-
EHHbIX 3/1eMEHTOB (06pPaMIIEHNIA KaHANIM3ALUMOHHbIX KOMOZLIEB, OCBETUTENbHBIX NPUGOPOB 1 Mp.) puc. 5.

B 06s3aTenbHOM NopsaKe e OPMALMOHHbIE LLBbI BLINOHAOT HAL UMEIOLLUMUCH e OPMALNOHHDI -
MW LUBAMW OCHOBAHUA (HanpumMep, 66TOHHOMO MOKPbITAR), @ TAKXKE HAJ UMEOLLUMUNCS Haipe3amm B pe-
HUPYHOLLEM 6eTOHHOM cr10e. Cnoco6 NCNosTHeHNs BbIGUPAIOT B 3aBUCUMOCTI OT 0XKIAAEMO TPAHCNOPT -
HOM Harpysku. [1nga 6pyc4aToro noKpbITUsS C aBBTOMOOUIIbHBIM ABUXEHNEM PEKOMEHAYETCA UCMONHEHE
NeOopMaLMOHHbIX WBOB COracHo puc. 6.1 1 6.2. [pn 3TOM K OCHOBAHUIO KPENSAT CTasibHOW Yronok,
HanpuMep ¢ NOMOLLbI0 BUHTOB. OCHOBaHME AOPOXKHON 0[eXAbl AOMKHO ObITb MAOCKAM, 4TOObI 06€-
CreyvunBaTh HaJeXXHON NpuUieraHne CTanbHOro yronka no Bceit NnoBepxHoCTu. NMpu HEO6X0ANMOCTH Nepes,
KpensieHneM CTanbHOro yronka OCHOBaHKe CreayeT noapaboTath C LeSibio BbipaBHUBAHNUS.

Snwwisrstenary D
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PucyHok Ne5 Pucynok Ne7.1
3anoneHve Weos GIEE:L, G PaspenuTenb AnA NpefioTBPaLLIEHNA Tpex- 3anosHeHne WBOB CMEChI0, CTOAKOM PaspenuTens Ans NpefoTBpalLeHNs TPEXCTOPOHHE-
K XVIMU4ECKIAM BO3AICTBUAM CTOPOHHEro CLenneHus (Hanpumep necok) K XAMMHECKIM BO3LEHCTBNAM O CLENNEHUS (HAMPUMEP NECOK)

KnuHKep TpoTyapHbiit

KnuHKep TpoTyapHbiii
PacTBop Ans 3anonHeHus WBoB

! PacTBop Ans 3anonHeHns Weos
&= [loAcTvnaiowuii cnoi (Necok)

MoacTunarowni cnoi

OcHoBaHue (6e3 BHYTPEHHUX

HanpsHKeHWi) beToHHoe ocHoBaHue
TpewwHa Mmetowmiics Happes B 0CHOBaHMN (6ETOHHOM MOKPbITUN)
PucyHok Ne6.1
3anonHexne LWBOB CMECHIO, CTONKON Pasgenutent Ans npeaoTBPALLEHNS TPEXCTOPOHHE-
K XNMU4ECKUM BO3AEMCTBUAM /ro cuensieHns (Hanpumep Necok) PucyHok Ne7.2
B 3anonHexne WBOB CMECbIO, CTOIKOM Pasnenutens anA npeaoTBPALLEHUS TPEXCTOPOHHE-
Knutikep TpoTyapHsi K XMMUYECKM BO3AEHCTBIAAM r0 CLNNeHUs (Hanpumep necok)

PacTBop Ans 3anonHeHus LwBoB

o KnuHKep TpoTyapHblit
MoacTUnatoLwii cnoit
PacTBop Ans 3anonHeHus WBoB

MoacTunatowmi cnoi

BeToHHOE ocHoBaHue

CranbHoit yronok ¢ otsepctuamu (d> = 10 mm) [lechoMaLMoHHbIi LLI0B
NPUKPENNEHHbIA K OCHOBAHWIO (Hanpumep Ato6e-
NAMM, NPU HEOOXOANMOCT B AiBA PAAA)

BeToHHOE 0CHOBaHMe

[ledhoMaLoHHbIii OB

PucyHok No6.2
3anonHeHne LWBOB CMEChI0, CTOMKON PazpenuTenb Ans NpeaoTBPALLEHNs TPEXCTOPOHHE- & =
K XMMUYECKM BO3AEACTBUAM T CLENIEHNs (HanpumMep Necok) CTanbHoi Yronok nojxeH UMeTb 0TBEPCTUA, ANTNHA TOPU3OHTANIbHOW NONKK A0MXKHA COCTavBJ'IﬂTb He
MeHee TPEXKPATHOr0 3Ha4YeHMs BbICOTbI KNpnuya, HO He MeHee 200 MM. [JnuHYy BEPTUKANbHOA CTEHKM
KnuHKep TpoTyapHbiil Yroska Bbl6upatoT Takum 06pasom, 4To6bl B yCTAHOBIEHHOM COCTOSIHUM OHA 3aKpblBana NpuMepHo 2/3
PaCTBOp 1A 3aMONHEHMA WB0B TONLMHBI KNUHKepa. [1ns npeaoTBpaLleHns BO3MOXHOI0 N3MeHeHUs LiBeTa CBETNOr0 KMNUHKEPHOr 0 no -
—— KpbITUS 13-32 06pa30BaHMs PXKaBUMHbI, CTANIbHON YrONOK JO/MKEH UMETb A0CTATOYHYI0 aHTMKOPPO3N -
OHHY0 3aLLMTY.

[N [OPOXHbIX NOKPbLITIIA, N0 KOTOPBIM He NPeAyCMOTPEHO ABUXKEHNE aBTOMOGUIE PeKOMEH/YeTCst
ncnonHeHue Aed)0pPMaLMOHHbBIX LWBOB COTNACHO puc. 7.1 n 7.2,

[Ins npeBapuTenbHOrO 3anoHeHNs LWBOB MOXHO MCMONb30BATh CreLnanbHyo 4edopMUpyemyto
YNMOTHUTENBHYIO NEHTY, KOTOPas NOCNe CHATWUS HAarpy3Ku BOCCTAHABNNBAET CBOK MEPBOHAYANbHYIO

BeToHHOE 0CHOBaHMe

CranbHoit yronok ¢ oteepctuamu (d> = 10 mm) TpewwHa Vimetowmitcs Happes [to6enb
NPUKPENNEHHbIA K OCHOBAHWIO (Hanpumep AtoGe- B OCHOBaHN (6€TOH- qDOPMy (HaanMep’ JleHTa 13 NoanypeTaHosoro Kayqua)'
NAMM, NPY HEOBXOANMOCTI B iBa PSAA) HOM MOKpbITUN)



YCTPOWUCTBO NMOKPLITUW
N3 TPOTYAPHOIO KJTMHKEPA

OcHOBHblEe 3Tanbl TEXHONOrMYECKOro npoLecca nNpu yCTPOWCTBE MOKPbITUA TEPPUTOPUI
XUOWM W 06L4ECTBEHHOM 3aCTPONKM C MCNOJIb30BAHUEM TPOTYaPHOr0 KNNHKEPa BKNHOYAIOT:
© YCTPOWCTBO CNOEB HECYLYEr0 OCHOBAHMUS C UX YNNOTHEHUEM;
© yCTPOMCTBO GOKOBOr0 OrpaxXaexns
© YCTPOWCTBO MOHTAXHOTIO C/0S M YKNafiKa TPOTYapHOro KNNHKepa
Pa6oTbl g0XHbI BbINONHATLEA cornacHo CHull 3.06.03-85 «ABTOMOGMNbHBIE JOPOrK»,
CHull 111-10-75 «bnaroycTporicTBO TEPPUTOPHIl», @ TAKKE HACTOALLMX PEKOMEHAALMIA.

VGTDOFIGTBO CJ/10€B HECYLLEro ocHoBaHuA
Y4nTbiBas NOBbILLEHHYI0 AePOPMATUBHOCTL NOKPBITUA U3
TPOTYapHOTr0o KNUHKEPa, CNeflyeT NpuHATL Mepbl, 06ecnedn -
BatOLLME BbICOKNIA KO3 MLMEHT YNNOTHEHMSA TPYHTA C0EB
HEeCYLLEero 0CHOBaHMA. YNNOTHEHNE OCHOBAHMSA NMPON3BOAUTCS
CTaTUYECKMMM KaTKamu, BUGpOKATKaMu uiu BUGpoOnIMTamiu.
PaspenutenbHble NPOCNOAKM YKNAAbIBAOTCA HA BCIO LWUNPU -
HY N0LWaAN MOLLEHNA C HaxJIecToM He MeHee 10 cM Ha o -
noTHMWie. YKnaaka BOLOHENPOHMLAEMbIX NPOCNOEK U3 BUTY -
MO-COAEPXKaLLNX MaTePNanoB BbIMOMHAETCS MO TEXHONIOMMN
YCTPOIICTBA OCHOBAHWUIN JOPOXHbIX OLEXJ TPOTYapOB U3 3TUX
maTtepuanos. KoadhnumeHT ynnoTHEHNS B OGOM Clyyae He
J0JKeH 6bITb HKe 0.98 0T cTaHAaPTHON NAOTHOCTM.

YCeTpoiAcTBO HecyLlero 0CHOBaHMA U3 WeoHs
YCTPOACTBO OCHOBAHWIA M3 LUEOHS BbINOSHAETCA METOAOM
packnuHKuW. Mpu MCnonb30BaHWN AAHHOTO METOAA 0C060€e BHU-
MaHue cneayeT yaennuTb TOMY, YT0Obl PacKiMHKa 6blia BbINOM-
HEHa B CTPOrOM COOTBETCTBUW C TPEOOBAHUAMMN CTPOUTENbHbIX
HOPM. B NpoTMBHOM Cry4ae NeCOK U3 MOHTAXHOrO CNos OYAET BbIHOCUTLCS B CNOI OCHOBAHMS, YTO MpU-
BEJET K MoTepe YCTONYNBOCTY KaMHei. [103TOMY CrieflyeT BbINOMHATb ABYXPa30BYH PACKNNHKY dpakumsmu
10-20 1 5-10 mm ¢ cooTsetcTBytolmMM pacxogom 151 10 m Ha 1000 M oCHOBaHWA )15 LWe6HS 0CHOBHON
(hpakumm 40-70 nan 0gHOPA30BYH PACKAUHKY CMecbto dopakumit 0-20. Ons webHs MeHbLUIed 0CHOBHOI
(hpakumm [ONYyCKAeTCs BbINOSHEHWE PACKNNHKN B OAMH 3Tan ¢ MCNonb3oBaHneM cMecu dpakunii 0-10. Oc-
HOBaHMe N3 N3BECTHAKOBOTO LLE6GHS MApKM Mo NPOYHOCTI MeHee 600 ONycKaeTCs BbINONHATL B OAMH 3Tan
663 PacKNNHKN. B Ka4ecTBe pacKNMHMBAIOLLEro MaTepuana cneayeTt NPUMEHSTb UM Te XKe TOpHble NOpofbl,
113 KOTOPbIX COCTOMT OCHOBHas dopakLus, unin 60mee yninoTHIeMble NOPOAbl. PSa nopoA no ynioTHAEMOCTH

Knunkep
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0T N1erKo- A0 TPYAHOYNOTHAEMbIX ABASAETCA CReLYIOLMUM: U3BECTHSK, Anabas, rpaHuT. YninoTHeHue cneayeT
BbIMOMHATL MO3TAMHO WUIN KAaTKaMi Ha MHEBMATWYECKNX LUNHAX Maccoii He MeHee 15 T ¢ JaBneHUem Bo3-
nyxa B lwnHax go 0.6-0.8 MIMa, unm camoxoHbIM1 rMaaKkoBasbLEeBbIMI KaTKaMi Maccoli He MeHee 10 T, unn
BNOPALMOHHBIMMN KaTKamu ¢ BO3MYyLLAKOLLei cunoit 6oiee 60 KH, nnu py4HbIMi BUOPOMANTAMU C BO3MYLLLA-
towlen cunoi 6onee 50 kH n maccoin 6onee 500 Kr.

Ha nepBom aTane npou3BOAMTCS MpeaBapuTefibHOE YNNOTHEHWE OCHOBHOW hpakuuu LwebHs 3a 4-10
npoxofoB (nepeas uudpa Ang BUOPOYNAOTHAKOLWMX MALLKH). Ha BTOPOM aTane Npov3BOAUTCS YNNOTHE-
HUe nocse poccbiny 1-i packNuHUBatOLLER )pakLmMK, Ha TPETbEM — NOCSE POCCHINK 2- PACKNNHUBAIOLLEN
thpakunn. O6Liee KONNYECTBO MPOXOAOB HA BTOPOM 1 TPeTbeM aTane cocTanset 8-20 (nepsas unudpa ans
BNOPOYNOTHAKLLMX MaLLKH). Mpu ToNLMHE 0CHOBaHNA 6oree 18 CM BO3MOXHA yKNaaka B iBa CNnos.

[ns yMeHbLUEHUS TPEHNA MeXy LiebeHKaMI YKaTKy CTaTMYeCKUMM KaTKamm CriefyeT Nponu3BoauTb, no-
nuBas LWebeHb BOLOI (OpUEHTMPOBOYHO 15-25 n/M); Npu MCNONb30BAHWM FPAHUTHOrO LLEBHS Lienecoobpas-
HO NPONNBATL BUTYMHYIO 3MYNIbCUIO U3 pacyeTa 2-3 /M nepef POCChINbI0 PACKNNHUBAIOLLEN (PpaKLmK.

[ns KOHCTPYKLWIA, BbINONHAEMbIX 663 Fe0TEKCTUIbHOI NPOCONKIA, NOCNE OKOHYAHUS YNNOTHEHNA
OCHOBAHWSA N0 €ro NOBEPXHOCTU CNeAYEeT pacchinaTb rPAHUTHbLIA 0TCeB B Konnyectse 10 M Ha 1000 M u
YNNOTHNTb OPUEHTUPOBOYHO 3a 4-6 NPOXOA0B YNIOTHAKLLEN
MaLLKHbl. To Ke OTHOCMTCS K OCHOBAHNAIM U3 N3BECTHSAKOBOIO
Le6Hs MapKKu no nNpo4YHOCTM MeHee 600, HO B 3TOM Cly4ae
pacxop otceBa 15 m Ha 1000 m .

Mpu ycTpoicTe Le6EHOYHOrO OCHOBAHWUA C MPOMUTKON
MEeCKO-LIeMEHTHON CMECh0 CNoIi LLe6HS creyeT OTCbiNaTbh Ha
CYMMApHY0 TONLWMHY LeBEHOYHOr0 CNos C Y4eTOM ero 0Cafku
nocne ynnotHeHus. LLle6eHb NPUKaTbIBAETCA NIETKUM KaTKOM 3a
1-2 npoxofja no ogHoMy cnefy. [ecko-LemeHTHas CMeCb B BO3-
JYLIHO CYXOM MW TeKy4eM COCTOSIHWW pacnpefensiercs no oc-
HOBAHMIO N3 pacyeTa cnos 2.5 CM B NJOTHOM COCTOSHUU. [po-
nuTKa (BAaBNUBaHUE) NECKO-LeMEHTHON CMEecH NpoM3BoaUTCS
KaTKOM Ha MHeBMATUYeCKUX LMHAX 3a 2-4 mpoxofa no OAHOMY
cneay WaK pyyHoil Bubponnntoit maccoi go 150 kr.

YcTpoicTBO HecyLlero 0CHOBaHus
U3 LLEMEHTHO-NEec4aHoi cMecu

Mpu ycTpoicTBE OCHOBAHMS M3 MECKO-LEMEHTHON CMecK
paboTbl CrieflyeT BbINOMHATL NPU CPEAHECYTOYHON TemnepaType
BO34yXa He HWxe 5 °C 1 B Cyxyto norofy. YnnoTHeHue cnoes Ao
22 CM BKJTIOMUTENbHO CNeayeT NpoM3BOANTb UMW KaTKamu ¢ rmagkummn Bansuamm (Macca o 10 1), unu su-
6pokartkamu (Bo3myLuatowias cuna ao 10 1), 6o py4HbIMK BUOPONIUTAMU (BO3MYLLAIOLLAA CUNa HE MEHee
50 kH, Bec 6ornee 500 kr). YnnotHeHue cnoes 1o 30 CM BKI4UTENbHO CriefyeT NPON3BOAUTL KaTkamm Ha
nHeBMOLUMHaxX (15 T), unu Bubpokatkamu (BosmyLuaowas cuna 160 kH), nuéo py4HbiMi BUGpONIMTaMM
(BO3MyLLAKOLLAs cuna He MeHee 75 KH, Bec 6onee 750 Kr). KonuyecTBo NpoxoAos no 0gHOMY MeCTy opu-
eHTUPOBOYHO cocTasnseT 10 ang BMOPOKATKOB 1 16 AN KATKOB CTATUYECKOro TUna. 1o OKOHYaHumM ynnoT-
HEeHNs cneayeT NPOKU3BECTM OTAENKY NOBEPXHOCTM rPenaepoM Unu NpoUIMPOBLLNKOM C NOCHEAYIOLINM
YNJIOTHEHWEM TafiKoBanbLEeBbIM KaTKOM Maccoli 6-8 T 3a 2-4 npoxoa no 0AHOMY crefly.
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YcTpoicTBo 60KOBOro OrpaxpeHus

[Tpn CTpOMTENLCTBE BaXKHO 06ECMEYnTh HafeXHOe 3aKpensieHne KpaiHux pagos. YCTpoicTeo 60K0BOM0
orpaxaeHus (6opatopa) 13 60PTOBbIX KAMHEN BbINOMHAETCA MO CNEeAYHOLLE TEXHONOMMN: KAMHW LOJKHbI
6bITb YCTAHOBMEHbI HA GETOHHOE OCHOBAHWE MO Nec4aHom (LiebeHouYHoI) noaywke. LLBbI Mexay 6opTo-
BbIMU KaMHSIMUW 3aNOJHATCA LIeMEHTHbIM PacTBOPOM. YCTPOMCTBO GOKOBOIO OrpaXAeHUs LOKHO ObiTh
3aKOHYEHO [10 YCTPOMCTBA MOHTAXHOr0 C1os. B NpoTUBHOM ciyyae 4Yepes He 3ajieflaHHbIE LUBbI MOXET Bbl-
HOCUTLCA NECOK MOHTAXKHOTO CI0S, YTO NPUBEAET K NOTEPe YCTON4YMBOCTY KamHel. [Ins 3aKpenneHus Kpaes
JOPOXEK 1 MNOLAAOK, FAe He nMpeanonaraeTcs 3aesf aBTOTPAHCNOPTA, B Ka4eCTBe 6OKOBOr0 OrpaaeHus
MOXHO 1CMONb30BaTb KUPNMYY TPOTYAPHOTO KNMHKEPA, YII0XKEHHbIe Ha 6OKOBYH rpaHb.

Ecnn B KOHCTPYKUNW LOPOXHON OAEXAbl TPOTyapa Unn NAOLIAAKA NPUMEHSETCS Fe0TeKCTUIbHAs Mpo-
CNOoiiKa NOA MOHTaXHbIM CfI0EM, TO NOC/e YCTPOICTBA BOPAKPA CO CTOPOHbLI, KOTOPOI NpefycMOTpeH
YK/OH NOKPbITUS, BbINOSHAT CeAytoLLMe onepauni.

Ha BHYTPEHHIO CTOPOHY 60pAtopa HaknaabiBaeTCs re0TeKCTUNbHOE NOMOTHWLE AN 06ecneveHns
BOJ00TBOAA W3 NpOCNoiku (cM. puc.3). OguH Kpaii NoNOTHULLA 3aBOPA4YMBALTCS HA BOPTOBOI KaMeHb, a
APYroii 3aBoANTCA B NMeCYaHyl0 MOAYLWKY O0PAKpa WAK B TPaHLLE COMYTCTBYHOLLEr0 ApeHaXka Menkoro
3a10)KEHUS, ECNN OH NPefyCMOTPEH N0 NPOEKTUPYEMOIA KOHCTPYKUMei. Mpu Heo6X0AUMOCTY CTbIKOBaHUS
MoNoTHULLA yKNnafblBaloTcs ¢ Haxnectom B 10-20 cm. lMocne yknagku 0CHOBaHMS CBOGOAHbINA Kpai Mo-
NOTHULLA 3aBOPa4YMBAETCA C 6OPTOBOr0 KAMHS HAa NOBEPXHOCTb OCHOBAHWA TaK, Y4TOObI YKNaAblBaemast Noj
MOHTaXHbIN CIION NPOC0AKA NepeKpbiBana 3aBepHyThbIi Kpaik He MeHee Yem Ha 10 cm.
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VCTDDVIGTBO MOHTAXHOro cnof, yKknajka TpoTyapHoro KiuHkepa

Ha TpoTyapax mMaructpanbHbiX 4OPOr 1 UL YCTPONCTBO NOKPLITUS U3 UCKYCCTBEHHbIX KAMHEN Ha 3a-
Mep3LLEeM rpyHTe 3eMJIIHOMO NOSIOTHA He [OMYCKAeTCs. Ha TpoTyapax ynuL MecTHOro 3Ha4eHus YCTpomcTBo
MOKPbITUSA HA 3aMep3LLeM 3eMISIHOM MOJIOTHE A0MYCKAETCA TOMbKO Ha NeCYaHbIX FPYHTAX (KpOMeE Mecka nbl-
NeBaToro) UK Ha cynecw Nerkoi KpynHoil npy 3aneraHuy pacyeTHoOro YPOBHSA rPYHTOBbIX BOA HA ry6uHe
He meHee 2 M. [Tpn aTom B npefenax paboyero cos He A0/MKHO ObITb BKOYEHWIA TPYHTOB APYroro Tuna,
a TaKXXe N0A3EMHbIX KOMMYHUKALNA.

Matepnan MOHTaXXHOr0 Cos AOJKEH
Nerko AeopmMupoBaTtbCsa NOA AEWCTBU-
eM Bubpauuu Ans o6nerdeHns nocagku
KamMHeil, y4uTbiBas HE0OXOAMMOCTb WX
HepaBHOMEPHOI 0CafKn W3-3a A0MYCKOB
no BbicOTe. Kpome TOro, aTtoT matepu-
an Ao/mKeH npu Bubpauuyu NPOHMKATL B
LLIBbI CHW3Y, YaCTU4HO
obecneynBas Ux 3a-
nosnHeHue. B cBssun ¢
3TUM [J11 MOHTXHO-
ro Crnos HempurofeH
matepuan ¢ npume-
CbH rPaBus nnm Leb-
HA. Tem 6onee 4TO
npu  nocneaywLlem
3aMONHEHNN LIBOB B
HUX NONAAAOT JOCTATOYHO MenKMe hpak-
LK, KOTOPbIE MOTYT ErKO BbIMbIBATLCS
0XJEM B MOHTXHbIA CMOW U3 KPYMHO-
3ePHUCTOr0 MaTepuana. 910 NpUBOAUT K
noTepe YCTOAYMBOCTN KamHel. Matepuan



JOMKeH 6bITb 0AHOPOAHBIM U He COAEPXaTb NblNeBUAHO-TMNHNCTBIX BKAKYeHNA 60ee 3%. CnenyeT npef-
noYmTaTh NPUPOLHbIE U AP06EHbIE NECKN. PN TEXHNKO-3KOHOMUYECKOM 060CHOBAHUM MOTYT NPUMEHATHCA
neckn 13 0TceBoB ApobneHus 1-ro knacca no FOCT 8736-93.

MOHTaXHbII1 CIIOM YCTPAMBAETCA C TEM XKE NONepeyHbIM YKNOHOM, KOTOPbIA NpesyCMOTPEH Ans NOBEpX-
HOCTW MOKPbITKS.

Marepuan MOHTaXHOr0 Cos PacnpeaensieTcs N0 NOBEPXHOCTM OCHOBAHUS BPYYHYIO UM MeXaHU3Kpo-
BaHHbIM cnoco6om. 06bem maTepuana JomKeH 06ecneqnBaTh TOMLMHY MOHTXXHOTO CNOS He MeHee 3 CM 1
He 6oniee 5 CM B YNJIOTHEHHOM COCTOSIHUM B JIHO6OM MeCTe N0 MIOLLAAN NMOKPbITUS. [TPeBbILLEHNE TONLIMHBbI
MOHTXXHOMO C/0Si MOXET SBUTbCS MPUHYMHONA JOMOMHUTENBHBIX NAACTUYECKUX AedhopMaLmil MOKPbLITUS B
X0[e 3Kcnnyarauuu.

[pu yCTPOACTBE MOHTXHOIO CNOSA CHeAYeT NMETb B BULY, 4TO NOCNe CTPOUTENLHO Onepauumn nocagkm
NCKYCCTBEHHbIX KAMHE NOBEPXHOCTb MOKPLITUS LOMMKHA BO3BbILLATLCA Haf BepxoM 6opTa (6opatopa) npu-
MepHO Ha 0.5 CM Kak 3anac Ha 0CaKy NOKPbITUS B XOA4€ 3KCryaTaunu.

Ecniv 0CHOBaHMe 1 MOHTXXHbIIA CJION NPefyCMOTPEHbI U3 LLEeMEHTHO-MecYaHoro MaTepumana, To peko-
MEHAYeTCH YKNaablBaTb MOHTAXHbIN CON Yepes 3-5 CyTOK Nocre YCTPOMCTBA OCHOBAHUSA C YKNALKOM
MCKYCCTBEHHbIX KaMHEN HenocpesCcTBEHHO MOCNe YCTPONCTBA MOHTaXHOro cnof. MoHTaXHbIA cnoi
JOJKEH ObITb BbIMOSTHEH M3 BO3AYLLIHO CYyX0ro Matepuana. Ecnv yknaaka MCKyCCTBEHHbIX KaMHeli cpasy
32 YCTPOMCTBOM MOHTAXXHOMO €105 HEBO3MOXXHA, MOHTaXHbIA CNO JOMKEH ObiTh 3aLLMLLEH OT BO3Aeli-
CTBMS BNAry BOAOHENPOHNLAEMON NAEHKOMN.

MOHTaXXHbIA CNOI JOMKEH BbITb CAIPOMUANPOBAH [0 YKNALKU KaM-
Heil. [Tpyn MexaHN3npoBaHHON YKIaiKe KAMHE MOHTaXHbIA CNON cle-
AYeT NpUKaTaTb PyYHbIM WU NIETKUM TPOTYAPHbIM KAaTKOM C rnagkumu
BasibLamu 3a 1-2 npoxoja.

YKnagka reoTeKCTU/bHbIX Mpo-
CJI0€K NOJ MOHTQXHbIM CNOEM 0CY-
LecTBNAETCA BPYYHYH. Mpocnoiika
YKNafblBAeTCA Ha BCHO LIMPUHY TPO-
Tyapa Wau niowagku ¢ HaxnaecTom
He MeHee 10 CM Ha MOMOTHMLLE,
YNOXeHHOe N0 CTOpOHe 6opAatopa.
Mpn HEOBX0AMMOCTM UCMOMb30BATh
HECKOMbKO MOJIOTEH OHU YKnajbla-
I0TCS, HAYMHAA C HU30BOI CTOPOHbI C
Haxnectom B 10-20 cm.
TpoTyapHblii KNUHKEP CnefyeT yKnaapleatb Ha NOArOTOB/EH-
HbI MOHTXHbIIA CNOIA, COBMI0AASA WMPUHY LWBOB 3—-5 MM M0 pu-
CYHKY, YCTaHOBJIEHHOMY NMpOeKTOM. LLIBbI paclumpeHus JOmKHbI
6bITb 8—10 MM LUIMPUHON, A LUKPUHA «3eN1EHbIX>» U APEHNPYIOLLINX
LUBOB OMpPeAeNseTcs nNpu NPOEKTUPOBAHNN.

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

Knunkep
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[na 3anonHeHus «3efieHbIX» LUBOB, PEKOMEHAYETCS NecYaHo-rpaBuiiHas CMeCcb UM CMech MNecka co
webHem dppakums 0-10, nepemeLlaHHas C PacTUTESIbHbIM TPYHTOM B OTHOLWeEHWU npumepHo 1:1. LLBbI
[OJKHBI ObITb 3aM0JIHEHbI HA BCHO BbICOTY KIIMHKEpa.

Mocne yknagku TpOTYapHOr0 KNMHKepa credyeT 3anofHuTb 1 YNAOTHUTB LWBbI. ITO 0653aTeNIbHOE YCo-
BUE, T.K. YNIOTHEHME LUBOB NO3BONNT U36€XXaTb CMELLEHWUS OTAESbHbIX 3NIEMEHTOB. 119 Ny4Luero ynnoTHe-
HWIO 3aCbINKY NPOU3BOAAT B HECKOJNILKO NPUEMOB C NOCNeAYtoLLen NPONNBKOIA BOLON.

Mocazka ee Ha MeCTO NMPOU3BOANTCS BPYYHYIO (YAapamu Yepe3 AepeBsiHHY0, NNacTUKOBYHO 1N PE3NHO-
BYIO MPOKNAAKy) Ui C NOMOLLBI0 KPAaTKOBPEMEHHOI BUGpauum py4Hoii Buoponnuton maccon go 100 Kr u
paboTatoLLeit Ha cpeaHnx 060poTax.

Ecnu npoekTom npefycMOTpeHa CucTemMa CHeroTasHus, To
Ha CNON OCHOBaHMS W3 LUEOHS YKNaablBAeTCH TEnnou3onsum-
OHHOE MOKPbITWE, UCKITH0YatOLLEe BOSMOXHOCTbL AOMOSHUTESb-
HOr0 pacxoja 3Heprum Ha 060rpPeB HMKenexatux cnoes. Ha
TENIoM30NALNOHHOE NOKPbITUE YCTAHABNMUBAKT W 3aKPENNA0T
Tpy6bl TENI00O6MEHHNK], MPX NCMNOSIb30BAHUN CUCTEM 060rpe-
Ba C XUAKUM TENNOHOCUTENEM, NGO Kabenu, Npu UCnonb3o-
BaHWUU 3NEKTPUYECKNX cucTem oborpesa. Mpu 1cnonb3oBaHumn
CUCTEM XKUAKOCTHBIX TENN00OMEHHWKOB C TeMNepaTypon Te-
nnoHocutens 30...35 rpaaycos, TemnepaTtypa 060rpeBaemoro
MOKPbITUS MOXET focTuratb +5...+415 rpagycos Lienbcus.
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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 HOBbIMU U3JENUAMM, KOTOPbIE YKNAAbIBAIOT HA MECYaHO-LEMEHTHbIN PACTBOP UK CYXYHO LIEMEHT -

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

B cny4ae 3ameHbl OTAESbHbIX KUPNWYeil TPOTYapHOr0 KNMHKEPA LUBbI MEXAY HAMU NPOYMLLAIOT CXATbIM

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

KanuTanbHblii pEMOHT NPeAyCMaTpMBaeT MOJIHYH UM YaCTUYHYIO 3aMeHY MeNKOPa3MEepPHbIX 3NIEMEHTOB,
KOHCTPYKTMBHbIX CNOEB, @ TaKXXe PEMOHT NOACTANAOLLEro cnos. Mpu pemoHTe NoACTUNAOLLErO CNOS, N0 -
CNeAHNiA noBepraeTcs LONOMHUTENIbHOMY YNIOTHEHNIO ¢ KoadhduumeHTom Kynn.= 0,98.

[N noaaepXxaHns KOHCTPYKLMIA MOLLLEHNS U3 TPOTYApHOr0 KAWHKepa B UCNPaBHOM COCTOSHUM HEOOXO-
ANMO OCYLLECTBNIATD:

© NIOCTOSAHHbIA KOHTPOJb TEKYLIEr0 COCTOAHUSA NOKPbITHIA;

© CBOEBPEMEHHDbI TEKYLLHUIA NNAHOBbINA, @ TAKXXE BHENNAHOBbIA PEMOHT NOKPbITHIA;

© NepUOANYECKHIA KaNUTaNbHbIA PEMOHT.

Copep«aHue COOPHbIX MOKPLITUA U3 TPOTYaPHOTO KNMHKEpPA BKIIHO-
4aeT paboTbl N0 PerynsapHoOMy yxoAy 3a HUMU 415 NOAJEPKaHUSA B Haf-
nexxatlem nopsake U YACTOTe B TeYEHWe BCEro roaa, obecneynsaioLLme
HOpMarnbHbIe YCIOBMS NepeBIKEHINS NELIeX010B.

Ha Ha4anbHOM 3Tane aKcnyyatauui JOPOXHbIX MOKPLITUA M3 TPO-
TYapHOro KnuHkepa (nepsble 1-2 rofa) Ha NOBEPXHOCTU MOTYT BbICTY-
natb 6eble HaneTbl — «BbICOMbI». IX 06pa3oBaHKe CBA3AHO C COCTABOM
nopTNaHALeMeHTa 1 npoLeccami, NPOTEKAIOLLMMIA NPU ero TBEePAEHNN.
[Ins ycTpaHeHns «BbICONOB» HEOOXOAMMO WCMONb30BaTh B KA4eCcTBE
CMbIBOK CreLnanbHble cOcTaBbl. OHI HAHOCATCA HA MOBEPXHOCTb pac-
MbIEHNEM, KNCTOYKOI UMK BASIUKOM.

[lopoXHbIe MOKPbLITUS M3 TPOTYapHOro KNuHKepa, TpebytoT 6osee
TLLATENbHOMO yX0[a, YeM, Hanpumep, acanbTo6eTOHHbIE. Bo n3bexa-
HUe paspyLLeHns JeKopaTUBHOIO COs KNMHKepa 3anpeLlaeTcs Nenomb-
30BaHKe AN y6OPKN B 3MMHEE BPEMS UHCTPYMEHTOB C METanNN4eCcKoi
pabo4eil YacTbio UMK MOBEPXHOCTLIO (NOMbI, NONATHI), @ TAKXKE CPeSCTB
COZIEPXKALLMX TEXHUYECKYHO COMb.

TekyLUniA peMOHT NPOBOAUTCA KaXAble 3 rofa 1 BKNO4YaeT paboTsl
M0 YCTPAHEHUIO MeNKNX AeDEKTOB, MACASHbIX NATEH, TPEWMH U pas-
PYLUEHWA OTAENbHbIX 31EMEHTOB MOLLEHUS.

MacnsHble naTHa yaansaoT Npu NOMOLLM Pa3fnyHbIX aacopoLyoH-
HbIX MOPOLLUKOB, B TOM YuC/e 1 6bITOBbIX MOKLLMX CPeAcTB. A3p030Sib-
Hble KPacKmW, HaHECEHHbIe Ha TPOTYapHbIA KITMHKEP NPy NOMOLLM NyJib-
BEPM3aTOPa, YAANAOT CeLnanbHbIMU PACTBOPUTENSMN.

Butym ¢ KnnHKepa yaansatoT MexaHu4ecKuMu CpeacTBamMu uan Bpy4-
Hyt0. Mpu py4HOM €NOco6e Ha OCTaBLLEECs NOCNe MeXaH4eckoro yaa-
NeHns 6UTyMa NATHO HAHOCAT CheLnanbHY CMECch Ha OCHOBE GeH3NHa,
HAKPbIBAIOT PEMOHTUPYEMbIN Y4aCTOK MOMINATUIIEHOBOW NNIEHKOW Ans
YMeHbLUEHNS ncnapeHnst 6eH3NHa 11 0CTABASIOT €ro B TAKOM COCTOSIHWK
Ha 5-10 MuHyT. Mocne 3TOro BPEMeHM 0CTaTKI CMECH YAansoT npu no-
MOLLY 6bITOBbIX MOKOLLNX CPEACTB.
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JInHeitHas yKknaaka ¢ nepesaskoi

«[TapkeTHas» yknaaka Ha TbI40K

Packnaaka Kupnuyei MOLLEHIS B MOKPbITUSX YKA3bIBAETCSA B MPOEKT-
HOIA LOKYMeHTaUmmn. Ha pucyHke npefcTaBfieHbl Pa3finyHble BOSMOXKHbIE
BapUaHTbl YKNaaKW. [ns y4acTKOB NOKPLITUS, e NAaHupyeTcs aBTOMO-
6UNbHOE [BMKEHUE HeobX0ANMO 06eCneynTb MPOYHOCTb, POBHOCTL U
PaBHOMEPHbIA M3HOC JOPOXHOrO MOKPbITUSA. G 3TON LEMbl0 PeKOMeH-
[lYeTCs BECTW YKNAZAKY nof yrnom 45 K 0Cu ABVKEHNS aBTOTPAHCMOPTA,
4T06bI BCE MECTa CTbIKOB Kupnu4eil NOABEPranncb NPUMEPHO OANHA-
KOBOMY M3HOCY, @ B KOHTAKTE C KOMECOM Haxoaunocb MakCumManbHOe
KOMNYECTBO 3NIEMEHTOB MOLLIEHNS. YHUBEPCANbHBIMU, C TOYKI 3PEHNS
COOTBETCTBUS JJaHHOMY NPUHLMMY, CNOCO6aMi YKNAAKK ABNAKOTCS Ana-

TOHaNbHAsA 1 B EN0YKY.
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KOHTPOIJ1b N TIPUEMKA PABOT

PaboTbl N0 YCTPOMCTBY KOHCTPYKLMIA MOLLEHNS U3 TPOTYApPHOTO KIMHKEpa LOMKHbI BbINOMHATLCA B
COOTBETCTBMW C TPEOOBAHUAMW NPOEKTA, AEACTBYIOLUMX HOPMATUBHO-TEXHUYECKUX [OKYMEHTOB (CHuI
3.01.01-85* «OpraHusaums cTpouTeNnbHOro npoussoacTea», GCHul 3.06.03-85 «ABTOMOGUNbHbIE JOPOTiA»
1 CHul LLU-10- 75 «bnaroycTponcTBO TEPPUTOPUIA» M HACTOALLMX PEKOMEHALNIA).

[pu BbINOMHEHUM PABOT MO YCTPOWCTBY TPOTYApOB, NNOLWAA0K, LOPOXEK U Ap. LOMKHA 6bITb Npesyc-
MOTPEHa CUCTEMA X NOONEPALMOHHOr0 KOHTPONA NPEACTABUTENAMI TEXHUYECKOr0 NEPCOHana CTPOUTENb-
HbIX (PUPM 1 CMCTEMA NEPUOSNHECKOr0 KOHTPONS NPELCTaBUTENAMN CreLnani3npoBaHHbIX 1abopaTopuii.

MpeAcTaBuTeNy Cneuman3aupoBaHHbIX NabopaTopuii JOMKHbI PEryNAPHO OCYLLECTBAATL KOHTPOMb Ka-
4eCTBa MATepPMaNIOB 1 U3LENNiA, OLEHNBATL UX COOTBETCTBUE AEACTBYHOLLMM HOPMATUBHbIM JOKYMEHTaM U1
TexHN4eCKNM PeKOMeHALMAM.

Mpn NpuemKe KOHCTPYKTWUBHBIX CNOEB TPOTY-
apos, NOLAA0K, NELIEXOHbIX YANL, LOPOXEK W
np. KOHCTPYKLMIA [OMKHO ObITb NPOBEPEHO COOT-
BETCTBUE YTBEPXAEHHOMY NpPOEKTYy YCTPONCTBO
NOACTUNAOLLEr0 CJI0f, OCHOBAHUS, [PEHAKHbIX
YCTPONCTB 1 BOJ00TBOAA. [1poBepka Befercs no
akTam CKpbITbIX paboT, XXypHanam npou3BOACTBA
paboT 1 NabopaToOPHbIM LaHHbIM.

lpn npueMKe roToBOro NOKPbLITUA NPOBEPSIOT:

* COOTBETCTBUE NPOAO0LHOr0 11 NOMNepeyHoro
npoduns NOKPbITUA NPOEKTY (BbIMOMHSAETCS
KOHTPOSbHbIM HUBENNPOBAHNEM);

* LUIMPWHY LLIBOB W Ka4€CTBO UX 3aJeNKK;

* NPEBbILLEHNE BbICOT MEXAY CMEXHbLIMM
3/1IeMEHTaMN MOLLEHNS;

* BHELUHWIA BUJ 9NEMEHTOB MOLLEHUS.

JlonycTUMbIe OTKJIOHEHWS OT NMPOEKTHbIX pas-
MepoB COOPHbIX NOKPbITHIA U3 TPOTYAPHOr0 KJUH-
Kepa ABNATCA CNeayowumm:

* LUMPWHA NOKPbITUS £5 CM;
* IPOCBET N0J TPEXMETPOBOW PENKON +3 MM;
* NPEBbILLEHIE FPAHER MEXY CMEXHbIMM

3M1eMEHTaMM MOLLeHNs +1 MMm;

* TO/ILLMHA LWBOB MEXAY CMEXHbIMM 3Me-

MeHTaMu MoLLeHus =1 mm;

* yknoH +0,5 rpagycos.
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OCHOBHBbIE MNMPABAJIA YKJTAOKA

1 = YKnagka Befgetcs ¢ 0653aTefibHbIM BbINOTHEHNEM 3. I'Ipm HecoBnageHnn sBepTukanbHbIX N TOPU3OH - 5- LLIBbI 3aNONHATCA CEAHHbIM NECKOM, MoAaynb Kpyn-
LLIBOB, 3a30p MeXAay KIIMHKepOM — 3-5 mm. TallbHbIX LLUBOB BbINOJIHAETCA «pa3roHka» LLBOB KaXXaoro HOCTWM KOTOPOIro He OOJIKEH npeBbillaTb pa3dMepsbl LWBa.

psifa BpYYHy!Ho.

HecoBnagexue
BEPUTKAMbHbIX
LUBOB

Pa3roHka LuBoB

6- 0653aTenbHO Ka4eCTBEHHOE 3aMNoJIHEHME LLIBOB
a6ConMTHO CYX1M MecKom, nM60 NOCNONHOE 3anofiHeHne

2. [na dopMmpoBaHmNa POBHOTO LLBA MUCMOMNb3YyeTCs 4. 3anonHenve weos Npon3BOAMTCS B NPOLEcce yKNaa-  BRaxHbIM NMECKOM C rnocsiefytoLLen nponvekon 3a 2-3 pasa.
Hanpasnsaowmin npodusb. Mpu HanMyMm onbiTa gonycka- KN KNMHKepa. Bo nsbexaHne cmeLleHns Kupnuyen 3anonHa- B npouecce akcnnyataumm y4actka, B ciiy4ae BbiMbIBaHUA
eTcAa yKnagka TpoTyapHOro KnMHkepa 6e3 npodumns. I0TCA Kaxable 2 paga. necka, Npou3BOAMUTCA NMPOChINKa LLBOB.
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TEXHOJI0MA BbINONMHEHNA PABOT MPU YKNALKE TPOTYAPHOIO  TPETWi 3TAN
KIMMHKEPA HA NECHYAHO-TPABUHOE OCHOBAHWE

MEPBbINA 3TAN

noAroToBka OCHOBaHUA

Yenex u Ka4ecTBO NnaHWUpyeMmblX pa-
60T no MOLLEHNK BO MHOMOM 3aBUCUT
0T KayecTBa HayanbHOM noaroToBkn —
chopmnpoBaHNs TBEPAOr0 3eMEebHOMo
OCHOBaHUS.

Ha nepsom 3tane pa6oT CHUMaT
NNOLOPO/HbIA FPYHT W NeperHoi (noysy,
COAepXallyto OpraHnyeckne 0CTaTkm),
BbIPaBHMBAKT W YNNOTHAKOT NOACTWIA-
IOLLMIA Cnoi A0 06pa3oBaHMs MOTHOTO,
OTHOCWTENbHO POBHOMO OCHOBAHUSI.

KayecTBeHHOE BbIMONMHEHWE paboT Mo MOArOTOBKE
OCHOBaHMA Ha BOMbLUMX NIOLIAfAX MOXET ObiTb
006€CreyeH0 Npi 1CMoMb30BaHMM ABTOTPAKTOPHON
TeXHUKK: 6yNb03ep, rpeiaep, Katok 1 np.. Y4acTku
nnotwaabto 20 100-150 KB.M, @ TaKXE Y4aCTKM COM-
HOil ChOpMbI, YA06HE NOAroTaBANBaTb C NOMOLLbH
CMIELManbHOro 3MeKTpo- 1 GEH30MHCTPYMEHTa (BIF
6ponnuTa, BUGPOpeNka 1 np.)

BTOPOI 3TAN

¢hopmupoBaHue HecyLero cnos

HecyLumin cnoil HacbinaeTcs U3 necka, NecyaHo-rpasuinHON CMECH WKW TPaHUTHOrO
0TCEBA MO YKNOHY, 0603HA4EHHOMY HUTbIO. TlecyaHyto NPOCONKY UCMOMb3YT Noj,
NeLIexoaHble LOPOXKN 1 TPOTYapbl C HE6OMbLLOI HArpy3KOI, Nec4aHo-rpaBuinHOE oc-
HOBaHWe — NOA NPOe3fbl U CTOSHKN 1S NIErKoBOro TpaHcnopta. [onroBe4yHocTb 06-
NNLOBOYHOrO Crost (KNUHKepa) 6yaeT 3aBMCETb OT NPaBUIbHOMO YCTPOICTBA HECYLLen
1 PEHNPYIOLLEN OCHOBbI!

Mp1 NOArOTOBKE HECYLLIEro Cost OCYLLECTBASET-
¢Sl pa3MeTka y4acTka. B xoe pa3meTKu yyacTka
ONpeaenaoTCs BbICOTbI, YIMbl, HanpaBneHue
YKIIOHA AnA ApeHaxa. [ns dukcauum pasmeTKi
HATAMNBAIOTCS HUTH.

Ha ynnoTHeHHbII FPYHT OTCbINAETCS 1 pa3paBHUBE
eTcs Heobxoaumoe Konuyectso necka (MC, otcesa).

=
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(OcHoBaHue 06s13aTeNbHO yTpamb0BbIBaeTCS. MpuUme-

[Ins yBeNUYeHNs MNOTHOCTY HECyLMit CRO nepes
MpUMeHEHeM BUOPONANTLI HEOOXOAMMO 06MNbHO
YBNaXHUTb. 3T0 06si3aTeNbHOe ycnosie!

HSITb NS YMOTHEHS OCHOBAHMS PY4HbIE TPAMOOB-
Kit «6abbl» He CnedyeT, NOCKONbKY C WX MOMOLLbIO
TPYAHO 06ecneyuTb PaBHOMEPHOCTb NOATOTOBKM.

yknapgka 6opptopa

bopatop npefoTBpaLLaeT CABMI TPOTYapHOTO KNMHKepa B npoLecce yknaakn. OH k-
CUpYET rpaHnLbl MOLLEHbIX NIOWAA0K, NPENATCTBYA UX PACMON3aHM0 HA Ta30HbI Npu
aKcnnyaraumnn. KNnuHKepHble KUpnuym 6oparopa (Hanpumep, psg, BbINOXEHHbIA Ha pe-
6p0) yKNnaablBatoTCA HA PacTBOP ¢ (HOPMUPOBAHUEM HAPYXKHOW rpaHuLbl. [nuHa u Wwm-
pUHa BbIKNaAblBaEMON NOoLLAAN BHYTPU 60PAIOPA PACCYUTLIBAETCS TAKUM 06PA30M, YTO
Nnpy NOCTOSAHHON LUINPUHE LWBOB 3-5 MM B HEM BMELLANO0Ch LieNIoe KONNYECTBO KUPMUYel.

BbicoTa yknagkun 60patopa pacCcyMTbiBAETCA UCXOL4A U3 TOJILLMHbLI HECYLLEro U
MOHTQXXHOTO CNO€eB (MPUMEPHO 3 CM) W TONLLUWHBI KNMHKepa. Perynupys BbICOTY
YKNagku 60PAIPHbLIX KaMHed, MOXHO MONy4uTb GOPAOP, BbICTYNAKOLWMA BbIlLe
YPOBHSA MOLLEHUA UMK NeXALLMA BPOBEHb C HUAM.

bopatop thopmupyeTcs YKNagkoi KMHKepa Ha pe-
0p0. BO3MOXHBI 1 [Jpyrie BapuaHTbl: YCTAHOBKA
KIMHKEPHbIX KUPMIAYeit Ha ThIYOK (BEPTUKAbHO) M
Sl S Menonb30BaHue cneuuanbHbIX 60PAIOPHbIX KaMHe.

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

Vil

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

Bup 60paiopa ¢ YNioTHeHHbIM HECYLLMM CTIOeM.
MoBEPXHOCTb MOATOTOBIEHA K YCTPOICTBY MOH-
T@KHOTO CII0S Y MOLLIEHNIO.

Snwwisrstenary - GO
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NnoAroToBKka MOHTaX>XHOro Cyios MoLleHusa

MOHTaXXHbII CIIOI MOLLEHUs (NOACHINKA) — CIION NECKa UK LLEMEHTHO-MeCcYaHoil cMe-
cn (1/5 unu 1/6). Mo nec4aHoMy unu Nec4aHo-rpaBMRnHOMY OCHOBAHUID MOHTaXHbIi
CNOIi MOXET BbITb KaK 3 Necka, Tak 1 U3 LIeMEeHTHO-Nec4aHon cMecu. Mo 0CHOBaHMIO
13 LWEO6H MOHTAXHbIA CNION MOXET 6bIThb TONbKO 13 LIMC. MoACkINKY BbiCbINAKT Ha
Y4aCTOK, OrpaHNYeHHbIA CO BCeX CTOPOH 6OKOBbIM 6opatopom. Heobxoaumoe Konu-
4eCTBO MaTepmarna MOXHO PaccymTaTb, UCXOAS U3 TOTO, YTO TOMLUMHA 3TOrO oS CO-
CTaBMAET 0KOJI0 3 CM 1 HUKOTAA He NPEBbLILLAET 5 CM.

- ——

=

MofCbINKa paBHOMEPHO PacpeaenseTcs No NOBEPXHOCTM HECYLLEr0 CNOS U NPeABaPUTENbHO Pa3paBHUBAET
€S C NOMOLLbIO MOAPYYHOr0 MHCTPYMeHTa (Hanpumep, rpabneit). MoHTaXHbIin Cnoil Tpameyetcs (YnnoTHAET
Cf1) CnewunanbHbIM 3N1eKTPO- UK 6EH30MHCTPYMEHTOM (BUOPONANTa).

o
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www.lIsrstena.ru

VKnajika 04epefiHbIX PsoB KNNHKepa.

NATbIA 3TAN

yKnagKa TpoTyapHOro KnmHkepa

B npouecce o6xura LBET KNUHKEPA MOXET NOMYYUTbCA C HE3HAYUTENbHbIMI OT-
TeHKamu. 4106bl 406UTLCA OAHOPOAHOCTM KNafKu Mo LBETY PeKoMeHAyeM BecTu ee
OJHOBPEMEHHO 13 HECKOMbKMX NOMAAOHOB.

MoLeHre HaYMHAKOT OT YKPEMNeHHbIX rpaHuL 3amaLnBaemMoro yyactka (6opato-
POB, CTeH, NECTHUYHbIX CTYNEHEIt) 1 CHa4ana BbIKNaAbIBAKOT TONbKO HECKOMbKO PALOB
KNuUHKepa B BbIGPAHHOM CTUe BbIKNAAKW. [1ocne 3Toro Lar «pucyHka» TpoTyapHOro
KNUHKepa PUKCUPYETCA U MEPEHOCUTCS HUTAMU Ha MOBEPXHOCTb, FOTOBYI K MOLLE-
HUKO. T10 9TUM HUTAM OPMEHTUPYIOTCA Aanblie, pacnonaras BAOSb HUX MOHTaXHble
LWBbl. LLInpuHa WBOB J0OMKHA COCTABNATL He MeHee 3-5 MM.

LLIBbI 3aMONHAOTCA NECKOM WA MOHTaXHOW CMeCbo. Bo nabexxaHue cmeLlieHns
KNuUHKepa BO BpeMs paboT Lieieco06pas3Ho 3anosiHATh LUBbI YXKe B MPOLEcce KNaaku.

3anonHeHme LWBOB [OMKHO MOBTOPATLCA Yepe3 OnpefeneHHble NPOMEXYTKU Bpe-
MEHM, 4TOObI YKNaaKa 6bina HafeXXHOM.

BbIMOLLEHHYIO NOLLaAb BbIpaBHMBAIOT BUOPONNOLLAAKON C Pe31HOBOM NOAOLUBONA.
lMocne ynnoTHEHMS LLUBbI HYXXHO AONOAHUTENLHO 3aMOSHUTL MECKOM WUSTM MOHTXHOA
CMECbHO.

MolLigHe NOBEPXHOCTY ¢ (hHOPMUPOBaHHEM
y30pa «€noyKa».

B mecTax npuMbIKaHNA MOLLEHUA K rpaHuLam nno-
LIafKN BCEraa 0CTAlOTCA MYCTOTbl, MEHbLUE Lienoro
Kupnuya no pasmepy. ORI 3anONHSKOTCA LOBOPHbH
MU KMPM4ami, KOTOPbIE 3roTaBANBAIOT NPW NOMO-
LUK OTPE3HOM Nunbl («6onrapka» WK LMPKYNapHas
nuna ¢ [UCKOM 1S KaMHs).

LUBbI CDUHMLLHO 3aNOAHAIOTCA C MOMOLLBIO LLET-
ki, [Ins 3anOHEHMs WCMONb3YIOT NECOK MenKoit
(pakumn (Mk<2,0). Mponuska LWBOB COCOGCTBYET

YNJIOTHEHMIO NMecYaHoro sanonHuTend. [na sanos

HEHUI LLBOB MOXHO WCNOJIb30BATb LIBETHbIE CMECH.

YNnoTHeHne 067ULOBOYHOMO CNOA MPOU3BOANTCA

npy nomoLwy BuéponauTsl (m < 100 Kr) ¢ 3aluTHoi
NAUTON U3 HEonpeHa.
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NMpopykuna
OO0 «JICP. CreHOBbI&»

OnTtoBble npogaxm:

CankT-lNeTepbypr +7 (812) 334-87-00
ExkatepuH6bypr +7 (343) 215-98-96 (0o6. 3-4953)
MockBa +7 (495) 139-21-11

www.Isrstena.ru

Po3Hun4yHbIe Nnpogaxku:
CaHkT-leTepbypr +7 (812) 334-87-87
Mocksa +7 (495) 139-21-09
NHTepHeT-marasnH www.sm.lsr.ru
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