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MckyccTBEHHbIE KAMHW MOLLLEHVA NMONTYHUNN LLMPOKOE pacnpocTpaHeHue ¢ cepenynHbl 90-x roqos, Korga cranv npmme-
HATLCSA NPW YCTPONCTBE LOPOXKHbBIX MOKPbITUW TPOTYapOoB M aBTOCTOAHOK. KaMHU MoLeHd, BbicoTon 40—80 MM, C ycnexom
NPUMEHSIIOTCA U cerdac, npu OnaroyCcTponcTBe TeppUTOPUIA AN ABUXKEHWS NELeXodoB M NErkoro aBToTpaHCNopTa C
Harpy3kom Ha ocb He Gornee 6 TOHH.
[na ycTpomncTBa LOPOXHbIX MOKPbITUM, Ha KOTOPble AENCTBYIOT MOBbILIEHHbIE HArpy3kM OT OeCATV OO HEeCKONbKO
LIeCATKOB TOHH (MOPTbI, NOTUCTYECKE TePMUHANLI U AP.), 3@ PyDeXOM 1 yKe B 0Te4eCTBEHHOM NPaKTUKe CTPOUTENbCTBA,
NCNONb3YyeTCA KaMeHb MoLLeHUs TonwmHom 100 MMm.
OfHako, eduHbIX HOPM U METOAMK MO MPUMEHEHWMIO UCKYCCTBEHHbBIX KaMHEW MOLLEHUA B TakMX MOKPLITUAX He
MMeeTcs.
B npemnaraemoM mnocobun oOOOLLIEH OTEHECTBEHHbIM N 3apyOeXkHbIA OMbIT MPOEKTUPOBAaHUS, CTPOUTENLCTBA Y
3KCNyaTaLMKM BbICOKOHAPY>KEHHbIX JOPOXHbIX MOKPbITUM N3 NCKYCCTBEHHbIX KAMHEW MOLLEHNS.

Astop Koctukos tO. b., K. T. H., BrpeKTop No pa3Butuio npoekTa “Hess” OAQ “JleHcTponaeTans”
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1. TepMUHBI U oTIpeIeSIeHHSE

BbicokoHarpy:keHHble TEPPUTOPHU — TEpPpU-
TOpUH, Ha KOTOPBIX MpPEIyCMAaTPUBAETCS JIBUKCHHE
TPAHCIIOPTHBIX CPEACTB C HAarpy3koi Ha ocb oT 10
TOHH 1 60see. B mocobum paccMaTpuBaroTCs J0POXK-
HBIE OJIEK/Ibl C MIOKPBITUEM M3 HUCKYCCTBEHHBIX KaM-
HEW MOILICHUS, PACCYMTAHHbBIE HAa BO3ICHCTBUE PUYC-
TakepoB ¢ Harpy3koil Ha och 30 - 110 T (rpy3oBbIe
IUTOIIAJIKH JUIsl TIEperpy304HbIX padoT, IUIOMIA AU AJIs
CKJIQJIUPOBAHUS U XPAHEHUS, TEXHOJIOTMYECKHE T1JI0-
IIaJIKH, TOPOTH U MOABE3/bl A1 aBTOMOOMIBHOIO U
HEPErpy304HOro TPAHCIOPTa U T. [1.).

JopoxkHasi onexaa ¢ NOKPbITHEM U3 HCKYCCT-
BE€HHbIX KAMHeH MOIIIEHUs — MHOTOCJIOMHAsT KOHC-
TPYKLYsI, BOCIHPUHHUMAIOLIAs BHEIIHIOK HArPpy3Ky U
nepeaarolas €€ Ha NOJACTWIAIIMKA TPpyHT. Jopox-
Hasl O7Ie’K/ja COCTOUT U3 TIOKPBITHSL, HECYILEro U (Tpu
HEOOXOAMMOCTH) JOTIOJIHUTENBHOIO CJI0S OCHOBa-
HUSI, a TAK)KE TPYHTA 3€MJISTHOTO TIOJIOTHA.

HckyccTBeHHBINE KaMeHb MOIIEHUs] Ui BbI-
COKOHAT'PYKEHHBIX TePPUTOPUI — OCTOHHBIN 31e-
MEHT C BbICOTON ceueHus (TonamuHoi) He meree 100
MM, IUIONIA/IbIO ONTOPHOI oBepxHOocTH He 6oree 0,05
M. KB U JuInHOU He Oosiee 28 u 30 cM COOTBETCTBEHHO
JUISL TIPSIMOYTOJIBHBIX B IJIaHE M (PUIYPHBIX HCKYC-
CTBEHHBIX KaMmHel. KaMHM MoOIIeHUs s BBICOKO-
HarpyKeHHbIX TEPPUTOPUI BBIITYCKAIOTCS TOJILIUHON
100-120 mm. TpeboBaHUs K HCKYCCTBEHHBIM KaMHSIM
MOILIEHHUSI COJIEPKATCSl B CIEAYIOIIUX JOKyMEHTaXx:
['OCT 17608-91 “Ilnutbl OGeTOHHBIE TPOTyapHBIE.
Texuuueckue ycnosus”, TY 5746-001-33157194-
97 “KamHu HCKycCTBEHHBIE MOKpbITUI nopor”, TY
5746-018-03984296-2004 “U3nenus OeTOHHBIE TPO-
TyapHbIE”.

.JIl/llleBaﬂ MOBEPXHOCTD — ITIOBEPXHOCTH UCKYCCT-
BCHHOI'O KaMHs, IMpE€AHa3HAYCHHAas 1JId 06p330BaHI/I$I
IMOBCPXHOCTU AOPOKHOI'O IMTOKPLITHA.

IlokpbiTHE M3 HCKYCCTBEHHBIX KaMHell Mollle-
HMS — HETIOCPEICTBEHHO BOCIIPUHUMAET BO3/I€CTBHE
OT TOJBEMHO-TPAHCIIOPTHBIX MAIlUH, aBTOMOOWIIb-
HOTO M TEXHOJOTMYECKOI0 TPaHCIOPTa, CKIIAJUpye-
MBIX T'PYy30B (MUCTUpPAIOIINE, YAAPHBIE U CBUTAIOIINE
Harpy3ku) u arMmocgepHsix (axkropoB. IlokpeiTue
BKJIIOYAET: COOCTBEHHO OKPHITHE U3 UCKYCCTBEHHBIX
KaMHeH BeIcoTOM ceuennsa 100-120 mM; 3amoaHeHHE
IIBOB MEXJly UCKYCCTBEHHBIMU KaMHAMHU (3-5 MM);
MOHTAKHBIM (BBIDABHUBAIOIIMI) CJIOW TOJILIMHON
3...5 ¢cM B YIUIOTHEHHOM COCTOSIHMM. MOHTaXHbIN
CJIOM TpeaHa3HauYeH JUIsl YCTpaHEHUs HEPOBHOCTEU
OCHOBaHHUS M MOKET OBITh BBIIIOJIHEH U3 MECKa, rpa-
HUTHOTO OTCEBa WJIM MeCKOLEeMeHTa (Iecka, yKper-
neHHoro 8-12 % nemenTa).

OcHoBaHue - 00ecreuyrnBaeT COBMECTHO C OKPHI-
TUEM TepepacrpeielieHue U CHUKEHUE JaBJICHUs OT
BHEIITHUX BO3JCHCTBUI HA HUKEJIEKAIIUE JOMOTHU-
TeJbHBIE CJIOU WM TPYHT 3eMJIsiHOro mojioTtHa. Oc-
HOBAHHME MOXKET OBbITh BBHIIIOJHEHO U3 PA3IMYHBIX Ma-
TEpHUAJIOB: I1€0HS; NECKOLIEMEHTHOM cMecH; 1eOHs,
YKPEIUIEHHOTO LIEMEHTOM WM PACKIMHIIOBAHHOTO
MECKOLIEMEHTHOM CMeChi0. JlOMOTHUTENIbHBIA CIION
OCHOBAaHH$, B 3aBUCUMOCTH OT PELIAEMBbIX 33134, MO-
JKET BBIMOJHITH MOPO3ALIUTHYIO, IPEHUPYIOIIYIO U
TEIUIOM30JIUPYIONLYI0 GYHKIMU. OH BBINOIHAETCS U3
JPEHUPYIOLIUX HE MOJBEP>KEHHBIX MYUYEHHUIO Mare-
puaios (IECoK, UIAK U JIp.).

2. lopoxxHbIe NOKPBITHS U3 HCKYCCTBEHHBIX KAMHEl MOIICHUS

2. 1. [IlpenmyiecTBa NpUMeHEHUS

BI/II[ W KOHCTPYKIHMIO JOPOXHOI'O IMOKPBITHA BbI-
61/IpaIOT C Y4YCTOM: OKCINIYaTalXMOHHO-TCXHOJIOI'N-
YCCKOI'0 HA3HAYCHUA; THAPOJIOTUYCCKHUX H I'PYHTO-
BbIX YCJ'IOBI/Iﬁ CTPpOUTCIILCTBA; BCIIMYHHBI, XapaKTEpa
N MHTCHCHUBHOCTH BO3,I[€fICTBH$I Harpy3ok (BBICOTBI
mradens CKIIaIUPYCMBIX I'PY30B, 4aCTOTHI ITPOXOO0B
aBTOMOOMJILHOTO TPpaHCIIOpTa U MOTPY3UUKOB, PCIKHU-
Ma pa6OTBI KpaHOB MTOBBIIICHHOM Irpy301oabEMHOC-
TI/I), CTOMMOCTHU CTPOUTCIILCTBA U SKCILTYyaTalluu.

B oreuecTBenHOM IMPAaKTHUKE CTPOUTCIILCTBA, B Ka-
YCCTBC NOPOKHBIX HOKpBITI/Iﬁ KOHTeﬁHepHBIX TCp-

MHUHAJIOB U MOPTOBBIX TEPPUTOPHIL, KaK MPaBUIIO, 10
HE/IaBHETO BPEMEHU NPUMEHSJIUCh: COOpHBIE JKee-
300€TOHHbIE, MOHOJIUTHbIE OETOHHbBIE WM acdaib-
TOOETOHHBIE MOKPHITUS. BeTOHHbIE KAMHU MOIICHUS
JUISL  JIOPOXKHBIX TOKPBITUN  BBICOKOHArpPYKEHHBIX
TEPPUTOPUI CTallM aKTUBHO MPUMEHSTbCS 3apyOe-
)KOM B cepenuue 80-X rojioB, a B Halled CTpPaHE C
xoHIa 90-x TogoB.

JlopokHBIE MOKPBITUS U3 HCKYCCTBEHHBIX KAMHEN
MoIlleHUs1 001aIal0T PSIIOM MPEUMYILECTB 10 CPaB-
HEHUIO C APYTUMU BUJIaMU MOKPBITUI IO CTOUMOCTH,
CpOKaM CIIyKObl U PEMOHTOIIPUTOTHOCTH.



TexHUKO-2KOHOMUYECKHE TTOKa3aTeIn HAOPOXKHBIX HOKpBITPII’I JJIsL TIOPTOB U JIOTUCTUYCCKUX TCPMHUHAJIOB

Bun nokpeitus OtHocurenbHas | [IpOEKTHBIN CPOK CITYXKOBI, TpynoéMKocTh U MaTrepua-
CTOMMOCTb, %0 Jer J0EMKOCTh KanpeMoHTa B % OT
O6mmit J10 KanuTaib- HayaJlbHOH CTOMMOCTH
HOT'O PEMOHTa

Brounbie (M3 HMCKYyCCTBEHHBIX

e ( Y 95 25 10 20
KaMHEH MOIIEHHS)
MoHonuTHbIE

130 15 10 75

Kee300eTOHHBIE
COopHbIe Keae300€TOHHBIC 155 20 10 30
Acdansro0eTOHHBIE
-Ha [IeMEHTHO-0ETOHHOM
OCHOBAHHH; 94 15 7 50
-Ha 1e0€HOYHOM OCHOBAaHUU; 92 10 5 75

AcdanprobeToHHBIE TTOKPBITHS, OCOOSHHO B JIET-
HUN TIepuoj, KOrJa TeMIleparypa Hapy>KHOTO BO3-
IyXa MOXET OBITh BBICOKOH, NehOPMUPYIOTCS TMOJ
BO3/ICMCTBHEM TSKEJION Harpy3KH OT KOJieC MOTrpy3-
YUKOB M KOHTEHHEpOBO30B. B pesysnbraTe Ha MOKpHI-
TUU 00pa3yroTcs MPOAOIbHBIE OOPO3IBI Pa3THUHOM
DIyOMHBI, TPEMSITCTBYIONIME HOPMallbHOM pabote
MOTPY30UHOM TEXHUKHU U JBM)KEHHUIO aBTOTPAHCIIOP-
Ta. DKCIUTyaTUPYIOUINE CIIY>KObl BBIHYKIEHBI TEPU-
OJIMYECKH OCYIIECTBIATh (Ppe3epoBaHHE C MOCHe-
IYIOIIUM yCTPOMCTBOM HOBBIX CJIOEB MOKpHITHS. B
nocJiefiHee BpeMsl, IPUMEHSIETCS KPYITHO3EPHUCTHIN
(npenupyromuii) achanbT ¢ MOCICAYIOIIMM KOMIIO-
3UTHBIM TOKpBITHEM, Hanmpumep, “Koudbansr” wnm
“Densifalt”.

OpHuM U3 CyUIECTBEHHBIX HEIOCTATKOB JOPOXK-
HBIX TTOKPBITHI U3 KPYITHOPAa3MEPHBIX KeNe300eTOH-
HBIX TUTUT SBISIETCS OOpa30BaHUE YCTYIOB MEXKIY
COCEIHUMHU TIUIUTAMU B TIPOIECCE OSKCILTyaTalllH.
OTO MPOUCXOIUT BCIEACTBHE 3aTpyIHEHUS obecre-
YEHHs MJIOTHOTO KOHTAaKTa OCHOBAaHUS IUIUT C TMOJ-
CTHJIAIOIIUM TPYHTOM TpPHU UX yKjajake. POBHOCTh u
CIUIONIHOCTh MOKPBITUSI - HAPYILIAIOTCS, YTO TaKXKe
OTpHUIIATETIFHO CKa3bIBaeTCsl Ha padoTe MOrpy304HON
TexHUKH. Hepenku ciayyan moBpekaIeHUs MOKPHIIIEK
KOJIEC MOTPY3UMKOB O BBICTYIAIOIIHNE YITTbl OETOHHBIX
wmt. [losTomy, TpeOyroTcsl mepruoanYecKue mnepe-
KJIAJKU TUTHT, 33/1yB IecKa MEX]ly OCHOBaHUEM ILIH-
ThI U TPYHTOM, a TaKXKe PsA IPYTHX JOPOTOCTOSIINX
MEpOTPHUATHIA.

MoHoMuTHBIE KeNe300eTOHHBIE TIOKPBITUS PEKO-
MEHAYETCSl MPUMEHSATh NMpPHU HAJUYUM B OCHOBAHUU

HENPOCaTOYHBIX TPYHTOB — CKAallbHBIX, KPYITHOO-
OJIOMOYHBIX U MECYaHbIX KPYMHON U CpelaHel KpyIi-
HoCTH [6]. TonmMHa MOHOJTUTHBIX JKEJIE300€ TOHHBIX
MOKPBITHI 3aBUCUT OT YCIOBUIl HATPYKEHHSI HA KPaIo
IUTMTHI, TJIe TPOruObl U HANPSHKEHUS! CYHIECTBEHHO
Oonbliie, yeM B 1eHTpe MIUThl. [lockombKy TOMIIN-
Ha TUIMTHI JENaeTcsl MOCTOSHHOM, TO OKa3bIBAaeTCH,
YTO MaTepua B ee IeHTpe padboTtaeT HedHEKTUBHO,
YTO MOBBIMIAET CTOUMOCTh KOHCTpyKuuu. C apyroi
CTOPOHBI, BEpTHKAIbHbIE HAMPSKEHUS OT Harpy3Kd
Mo IIyOMHE OT MOBEPXHOCTU MOKPBITHS MajgaroT J0-
BOJILHO OBICTPO, TaK YTO TPeOOBaHUS K MPOYHOCTU
Marepuaia B KaJI0H TOYKe MO TIyOuHE MOTYT OBITh
CHIKEHBI. beToHHas e MinTa XapakTepu3yeTcs mo-
CTOSIHHBIMH TIO TNTyOWHE BBHICOKMMH MPOYHOCTHBIMU
CBOICTBaMH, KOTOpbIE HEOOXOJUMBI B 30HE KOHTAaK-
Ta ¢ Harpy3koil u aTMoc(epHbIMH BO3AECHCTBUIMHU
Ha TMOBEPXHOCTH MOKPBITHSA, & Ha TIIyOMHE OKa3bIBa-
10TCS M30BITOYHBIMU. [IprMeHeHHe UCKYCCTBEHHBIX
KaMHEeH IM03BOJIAEeT MPUMEHHUTh MOA HUMH MarepHa-
7Bl C MEHEe BBIAIOIIUMUCS XapaKTePUCTUKAMH M,
cienoBarenbHO, Oonee nemeBble. OIHAKO TMPUXO-
JTUTCS UMETh BBUIY, YTO Je(pOpMaTUBHBIE XapaKTe-
PUCTHKU MOKPBITUSI C UCKYCCTBEHHBIMH KaMHSIMU B
MIPUHIINAIIE TOJDKHBI OBITh HE XYK€, YeM Y MOKPBITUS
C MOHOJIUTHOW O€TOHHOW TUTMTOW. DTO MPHUBOIUT K
HEOOXOJMMOCTH UCHOJIB30BaTh JOBOJIBHO MOIIHOE
MHOTOCIIOIfHO€ OCHOBaHHE, Y KOTOPOTO XapaKTepH-
CTHKH CIIOEB CHUKAIOTCS B 3aBUCUMOCTHU OT ITyOUHBI
uX pacrnonoxenus [1].



CpaBHUTENIbHBIN aHATU3 JOPOKHBIX MOKPHITUN

BPEIHBIX BEIIECTB.

[lokazarenu JloposkHBIE TOKPBITHS
W3 nckyccTBEHHBIX KaMHEH Acdansro0eTOHHBIE,
MOILIEHUS cOopHbIE JKeNe300€TOHHBIE,
MOHOJIUTHBIE JKeJIe300€TOHHBIE
TexXHOIOrnYHOCTh Nmeercst BO3SMOXKHOCTh MeXaHu3u- | [{yist ycTpoiicTBa NOKphITUI TpeOyeTcs
CTPOUTEILCTBA poBanHOM yknanaku. ITpoussou- LEJIbIA KOMIUIEKT CIIELUAIbHBIX CTPO-
TENBHOCTH YKJIaauuka 10 1 500 kB. | UTENBHO-IOPOKHBIX MAIIHH: ac(haiib-
M. B CMEHY. TO- WJI OETOHOYKJIATYHK, TOPOJKHBIE
KaTKH, aBTOKpaH M JIp.
PemonTonpurogHocts Kamun morenust MoryT MHOTO- Acdansro0eToH 10cIe BCKPBITHS TIOB-
KpaTHO MCIONIb30BaThCs (TIOKPBITHE | TOPHO HE HCIonb3yeTcd. [l peMoHTa
pasbupaercsi 1 BOCCTAaHABIMBACTCS | MOKPBITHI TpeOyeTcs crienuanbHast
00paTHO MpH NMPOKIIAAKE U 00CITyKHU- | TEXHUKA 1 o0opynoBaHue (achaibro-
BaHMU TTOJI36MHBIX KOMMYHUKAIWH). |YKIaI9HK, JOPOKHbBIC KaTKH, (Ppe3bl).
3ameHa kaMHel ¥ BoccTaHoBeHUe | [IpoOnemaTiyueH sSIMOYHBIA PEMOHT.
HOKPBITHSI HE TPeOyeT CrelruallbHbIX
MAIH U 000py/I0BaHUSI.
DKOJIOIrHYHOCTb betoH He BbLAEAET B aTMOChepy Acdanbro0eTOH — CTPOUTEIIbHBIN MaTe-

puan, compepxammuii OutTyM. OCHOBHBIC
KOMIIOHEHTBI HEPTSIHOTO OUTyMa — ac-
(hampTeHBI, CMOJIBI U HE(DTSHBIE Macla,
BpEHBIC Maphl KOTOPBIX UCIIAPSIOTCS
0COOCHHO MHTEHCUBHO B IPOIIECCe
YKJIaJIKU CMECH, a TAKXKE B TCUCHUE
BCETO CPOKA IKCILTYaTaIllUH JOPOKHOTO
MOKPBITHSL.

JlekopaTuBHbIE CBOMCTBA

IIpu nomomu kamMHe# MOLIEHUS
Pas3JINYHBIX LIBETOB, 0003HAYAIOT
Pa3MeTKy, HallpaBJICHUs JBIKCHHS,

LIBeTHBIE acanbTOOCTOHBI 1 OETOHBI
HE MOIYYHIIH MIUPOKOTO PacpoCTpaHe-
HUS B JIOPO’KHOM CTPOUTEIBCTBE.

MPOU3BOIAT 30HUPOBAHUE.

Hano umerts BBUY, uTO acdanbToOETOHHBIE, MO-
HOJIUTHBIE U COOpHBIC KEJIE300€TOHHBIC MOKPBITUS
TpeOyIOT MPH CTPOUTEIHCTBE U PEMOHTE MPUMEHE-
HUS CTIEUATBHON CTPOUTETHHO-JOPOKHON TEXHUKU:
achanbro- U OETOHOYKIAAYMKOB, TOPOKHBIX KATKOB
u BUOpOpeeK, aBTOKpaHOB U Jp. Takue paboThI mpo-
U3BOAATCS CHEMATU3UPOBAHHBIMU TPO(UIBLHBIMU
KOMITAaHUSIMU. DTO 3HAYUTEIBHO YCIOXKHSET CTPOH-
TEIbCTBO M PEMOHT TaKMX MOKPHITUHA. COOCTBEHHUK
HeceT OoJbIINe SKOHOMUYECKHUE MTOTEPHU B CBSI3U C HE
UCIIOJIb30BaHUEM CKJIAJICKUX KOHTEHHEPHBIX TUIOIIA-
JIOK BO BpEMS X PEMOHTA.

HckyccTBeHHBIE KAMHU MOILIEHUS, B OTIMYHE OT
OPYTUX MAaTepUaoB TOPOXKHBIX MOKPBITUA MOTYT
OBITh MHOTOKPATHO HCIIOJIb30BaHbl. MeNKOIITYyYHbIe
AIIEMEHTHI JIETKO CHUMAIOTCS TIPU TPOKJIAIKE HIIH pe-
MOHTE MH)KEHEPHBIX CETEH M TakK K€ JIETKO yCTaHaB-
nuBatotTcst ooparHo. Ilpu 3Tom He TpebyeTcst Kakux-
100 CrelManbHbIX MAIllMH U MEXaHU3MOB.

Kak ormeuaercs B psige HaydyHO-HCCIEIOBATEIb-
ckux pador (cMm. [Ipunoxkenue 1), OTHOCHUTEIBHO HE-
0O0JIbIIIKE 3JEMEHTHI OIOUHBIX TOPOXKHBIX MOKPBITUN
Ooree TUIaBHO OTMOAIOT HEPOBHOCTH MOACTUIIAIOIIIE-
rO OCHOBaHUSI HE TOJNBKO MPH MOHTaKe MOKPBITHS,
HO U BXOJI€ €T0 dKCIUTyaTtanuu. M3rubaromiie MoOMeH-
Thl B HUX 3HAYUTEIHHO HUXKE, YEM B MOKPBITHIX U3
KPYMHOTa0apUTHIX IUTUT, HET “BBITUIECKOB” MaTepHa-
Jla OCHOBaHMS M3 Ma3yX B 30HAX LIBOB, YTO oOecre-
YuBaeT UM 00JbIIy0 pabdoTocnocodbHocts. [1oato-
My, OJOYHBIE TOPOXKHBIE MOKPBITUS PEKOMEHIYeTCs
yCTpauBaTh NPU HAJIMYUHU B OCHOBAHUU TIUHUCTHIX,
WIHCTBIX, TOPGSHUCTBIX WIN IPYTHX CIa0bIX Mpoca-
JIOYHBIX TPYHTOB TONIIMHOM O6osee 0,5 M, ¢ Mogynem
nedopmaruu menee 5 MIla [6].

2. 2. Buabl HCKYCCTBEHHBIX KaMHell MOIIeHHUS

OTeYeCTBEHHBIMA H 3ap}I'6e)KHBIMI/I HCCIICO0BA-
HUSAMHA YCTAHOBJICHO, UTO (1)0pM8., Ppa3MEpPLI U pacKiiag



Ka KaMHEH MOILEHHUS OKa3bIBAIOT CYIIECTBEHHOE BITH-
SIHHE Ha JKCIUTyaTal[MOHHBIE ITOKa3aTeNlN JIOPOYKHOTO
HOKPBITUSI (IPOYHOCTH, POBHOCTH) MPU JCHCTBUH T10-
BBILIEHHBIX Harpy3ok (6onee 10 ToHH/OCB).

Jns MoleHHst KCob3yOTCs KaMHH TOMIMHONU 100 M.
TpeboBaHus K UICKYCCTBEHHBIM KaMHSIM MOIIICHUS

conepxkarcs B Texunueckux ycnoBusix u Cranpapre

MPEaNPUITUSI-U3TOTOBUTEIIS.

TexHuyeckne XxapakTepUCTUKNA KAMHEN MOILEHHUS

HaumeHoBaHue mapameTpos 3HaveHue
Kiacc GeToHa 1o mpoYHOCTH Ha CKaTHE B35 (45 Mma)
Kiracc 6eToHa 1o MpoYHOCTH Ha pacTsHKEHUE TIPH H3THOE 4,4
Bononoromenune, % mo macce, He Ooree 6
Hctupaemocts, r/cM. KB, He Ooree 0,7
Mop030CTOUKOCTS, ITUKIOB, HE MEHEe 200 (F 200)

Ha puc. 1. npeacrasnensl (popMbl KaMHEN /I MOLIEHUS] TEPPUTOPUI C MOBBILIEHHBIMU HAarpy3kamu Ha

JIOPOYKHOE MOKPBITHE.

0) “Verticom” ¢ rOpU30HTAILHBIMU U BEPTUKATILHBIMHU

cBsa3simu (KOBRA Formen GmbH, I'epmanus)

_ .
ARRE
&@@&%

B) Kamens momenus “Eskoo-Six”
(197x197 mm) oO1uii BUIT U pacKiIaaka B
JIOPO’KHOM TTOKPBITUH

Steinpoket §47.7

Puc. 1. Kamuu MotieHus 171 BBICOKOHATPYKEHHBIX TEPPUTOPUIA.

OmnbiTr komnanun OAO “Jlencrpoigerans” 10
MoleHuto TepmuHanoB ¢ 2006 roga (MOHHUTOPUHT
32 COCTOSIHHEM IIOKPBITUH, aHAJIU3 MPOEKTHBIX pe-
HIEHUH, TPOBEJACHUE CTPOUTENIbHBIX U PEMOHTHBIX
paboT) MO3BOJISIET AATh OLEHKY YK€ MPUHSATHIM Ipo-
€KTHBIM PEILIEHUSIM U PEKOMEH0BaTh HOBbIE — IPO-
rpeccuBHbIe (OPMBI KAMHEN I MOILIEHUSI.

Kamenp momenus “UNI” mony4us mmpokoe pac-
IpoCTpaHeHHe 3a pyOoeskoM M MPUMEHSIICS ISl MO-
LIEHUS] KOHTEHHEPHBIX TepMuHaioB “Ilerponecnopr”
(Cankr-IlerepOypr) u “FOI'-2” (Verb-Jlyra) B mepuon
¢ 2006 - 2011 rr. KpuBonuneiinas ¢opma KaMHs B
IUTAHE MPEMSITCTBYET FOPU30HTAILHOMY CMEILEHUIO
KaMHEeH OTHOCHUTENIBHO Jpyr-Ipyra. B nmpouecce mo-

LIEHUS] ¥ SKCIUTyaTallMy MOKPBITUA U3 KaAMHEH THIla
“UNI” BbISIBIEHBI HEKOTOPBIE HETOCTATKHU:

1. CnoxHocts B ykiaake. M3penus mocrasisi-
I0TCsI Ha OOBEKT B BUJE IEIBIX KaMHEH U WX TOJIO-
BUHOK. Hannune mojoBMHOK KamMHEH 00YyCIIOBIEHO
O0COOCHHOCTSAMH TPOM3BOJACTBEHHOTO IMpoIecca Ha
3aBoze-u3roropurene. [loatoMy, ¢ 1enpo mpeaoT-
BpanieHus: 00pa3oBaHMsI CKBO3HBIX IIIBOB B IOKPHI-
THH, IPH MEXAHU3UPOBAHHON WJIM PYYHOHM YKJIAJIKE,
TpeOyeTCsi MOCTOSTHHO KOHTPOJIMPOBATH PACKIIATIKY
WJIM MEHATH MMOJOBUHKHU Ha 1I€JIbIe KAMHU. DTUM J0-
CTUTaeTCs MepeBsizKa pAnoB kamHed moieHus. [lo-
JIOBUHKU KaMHEW UCTOJIb3YIOTCA B MECTAX MTPUMBbIKA-
HUM U B 30HAX C HAUMEHBIIIEH HATPy3KOM.



JledheKThl yKIIaaKu, KOTOPBIE CHIDKAIOT JKC-
TUTyaTallMOHHBIC TTOKA3aTeI TIOKPHITHS: “‘CKBO3HBIC
IIBLI” — ITOJIOBUHKH KaMHEH HE 3aMEHEHBI Ha IIeJIbIE;

CKOJI yIJIa KaMHsI, BEPOsITHEE BCETO BBI3BAH €0 3a-
BBIIIICHUEM HaJT OOIUM YPOBHEM ITOKPBITHS.

2. Ilpu nmpoeKTHpoBaHWH W MPOU3BOJICTBE padOT
HE0OX0IUMO 3a01arOBpeMEHHO COITIaCOBATh PUCYHOK
pacKIIaJKi KaMHEH C y4eTOM HarlpaBJIeHUS JBUKECHUS
OCHOBHOHM Harpy3ku. Henmomyctuma packiaaka xam-
HEH MOIIIEHHUS CO CKBO3HBIMH I1IBAMH, 0COOEHHO BI0JIb
JBIO)KEHUS] KOHTEHHEPOBO30B, TMOrPY3YMKOB M Iepe-
rpy’arenei, MopTabHBIX KPaHOB Ha THEBMOXO/Y.

3. @®opMa uMeeT KpUBOJIMHEHHYIO TIOBEPXHOCTD
CO MHOKECTBOM yIoB. JIt000e mpeBbIllIeHne KaMHs

3aMeHa MOJIOBUHOK KaMHEH Ha IeJIbIe C IIOMO-
[IBIO CIIEIMAJIBHOIO 3aXBara OT KoMIaHuu “Probst”
— BEChbMa TPYIOEMKHI MpoLecC.

HaJ YPOBHEM MOIIEHUS MPUBOJIUT K MX OTKAaJbIBa-
Huto. Kak npaBuiio takast cutyalnusi BOSHUKAET MpU
YKJIOHaX MOBEPXHOCTU MOILEHUS B HECKOJIBKUX ILIO-
CKOCTSIX.

Kamenr Momrenuss HoBoro mnoxoienus “Eskoo-
Six” (puc. 1, B) uMeeT psiJi IPEUMYIIECTB 110 CpaBHE-
HUIO ¢ TpaguuoHHbIMU Gopmamu “UNI” mim “Ka-
Tymka” (cM. Tabnuiy).

Tabmuna 1

[MpenmymecTBa kamueit momenus “Eskoo-Six” mepen npyrumu popmamu

Ocob6ennoctu (hopmbl

[Ipeumymiecrtna

O6pa3zoBaHa npaBUIbHBIMU
IIECTHYTOJIbHUKAMH

- MEHBIIIAsl TPOTSHKEHHOCTH MBOB B OKphITHH (Ha 30 %);
- Oosee mpouHasi;

- OIMHAKOBO paboTaeT mpu J0OOM HAMPABICHUH JBUKYIIEHCS
Harpy3ku (HET He0OXOIUMOCTH KOHTPOJIMPOBATh PACKIIAIKY);

- MUHUMYM TIO/IPE3KH 10 KpasiM (MaKCUMaJIbHOE 3all0JIHEHUE
IJIOCKOCTH MOILEHUSA).

Pa3meps B mnane 197 x 197 mm

- paclpezelieHre CTaTUYECKON U IMHAMUYECKOM Harpy3Ky Ha
OOJIBIYIO TUIOLIA/b.

FpaHH pacnoiararoTcs noj yriom

- MEHBIIINHI U3HOC IMMOKPBITHSA

K JIBWKYILEHCS HATPY3KH [IPU
J1r000M HampaBIeHUH YKIAIKU
MOIIICHUSI

- MEHBIIINHI U3HOC IMMOKPBIHICK neperpy3qu0i/’1 TCXHUKU,
- MCHbIIC IIYM IIPH JBUKCHUU.

Kamens morenus “Verticom” uMeeT HaKJIOHHbIE
60koBbIe TpaHH (pHc. 1, 6) 3a cueT KOTOPBIX NepeaaeT
CHJIBI CKOJIBXKEHHUSI U KaYE€HUS HE TOJBbKO B HaIpaB-
JICHUU JBMIKEHHSI, HO M 110 IOBEPXHOCTHU JOPOXKHOTO
MOKPBITHS, YeM 3HAYUTEIBHO CHI)KAIOT HAarpy3Ky Ha
ocHoBaHMe. ETo Hcronp30BaHNE MOXKHO PEKOMEHI0-
BaTh JJIsl 30H CKJIQJUpPOBaHMUS KOHTEHHEPOB, Ie OT

(DUTHHIOB BO3HUKAIOT BBICOKHE COCPEIOTOUYEHHBIE
Harpy3ku. Cienyer UMeTh BBUAY, YTO B CiIydae MC-
NI0JIb30BaHUSI KAMHEW C HAKJIOHHBIMHU T'PAHAMH WIH
(GurypHeIMH BBICTYyIIaMH, TakMX Kak ‘“Verticom”,
OCJIOXKHSIETCS BOIPOC Pa300pKH U PEMOHTa MOKPHI-
THS1, IOCKOJIbKY HE BCSKHM 3J€MEHT JIETKO U 0e3 Imo-
BPEKACHUS MOXKET ObITh U3BJIECUECH U3 IOKPBITHUS.



2. 3. OCco0eHHOCTH JOPOKHBIX NMOKPBITHH W3
KaMHeH MOLUEeHUs.

JlopokHBIE MOKPBITUS U3 UCKYCCTBEHHBIX KAMHEN
MOIICHUS XapaKTEPU3yIOTCs OOJBIIUM KOJHMYECTBOM
LIBOB MEXIy KaMHAMU. HopMaTuBHas1 TosMHa 111Ba
npuHuMaercs 3....5 mm. s obGecnieuenus tpedye-
MBIX 3KCIUIyaTallUOHHBIX I10Ka3aTesled JIOpOKHBIX
IIOKPBITUM U3 UCKYCCTBEHHBIX KAMHEH CIIEYET:

1) cTpeMUTBbCS K yMEHBIIEHUIO KOJIMUECTBA 111BOB
3a CYET NMPUMEHEHHUs] ONTUMAJIBHBIX (OPM KaMHEH
MOILIEHUS;

2) cnenuThb 3a TIIATEJIBHBIM 3alI0JIHEHUEM IIBOB
Ha 3Tanax CTPOMUTEILCTBA U dKCIUTyaTaluu. B kade-
CTBE MaTepuaja 3aroJIHUTENS] MOKET UCIOIb30BaTh-
Csl HE TOJIBKO MEJIKUI NIECOK, HO U CIELUaJIbHBIE CO-
craBbl, Harpumep ROMEX (www.pavingmaster.ru),
quick-mix (www.quick-mix.com/ru) u np. B pe3ynb-
TaTe NPUMEHEHMSI 3aIIOJIHUTENEH IIBOB MOJy4al0TCs
AIIACTUYHBIE U JPEHUPYIOLIUE ILIBHI.

3) BBIOMpATh pacKIaAKy KaMHEW MOILICHHS C y4e-
TOM NPUMEHsEMOW (OPMBI KaMHEH, TIaHa TEPPHUTO-
UM JUIs1 MOLIEHMSI U YCIIOBUH €€ SKCILUTyaTalluH.

JlononHuTenbHas MHPOPMAIHUIO 110 3aI0JIHEHHIO
IIBOB M pacKia/JKaM KaMHE! MOIIEHHUs IPUBEJEHA B
[Ipunoxenun 1.

Kpass Momienus n0omKHBI ObITh 3aKperieHbl, Ha-
npumep, 6eTOHHBIMU O0PTOBBIMU KaMHAMH. HekoTo-
pbl€ KOHCTPYKTHUBHBIE PELIEHUS 3aKPEIJIEHUE KPAeB
MOIIEHUS U CONPSKEHUSI MOKPBITUI U3 UCKYCCTBEH-
HBIX KAMHEW MOLIEHUS C IPYTUMU BUAAMU ITOKPBITUN
npenacrasiensl B [Ipunoxenun 3.

BonoorBon ¢ moOBEPXHOCTH MOKPHITHS PELIAETCS
TaKHM k€ 00pa3oM, KaK U B IPYTHX BUIAaX TOKPBITH.
[IpenmnouTuTenbHO UCTIOIB30BaTh JIMHEMHBIN BOJOOT-
BOZ. B 3TOM ciiydae moBepXHOCTh MOLIEHUSI HE UMEET
BUIMMBIX IIEPEIOMOB IIJIOCKOCTEW MOILIEHUS, KaK 3TO
IIPOUCXOAUT B CIIy4ae OpraHu3ali TOYEUYHOIO BOJIO-
orBoja. JINHEHHBINA BOLOOTBOI;

- YOPOILIAET MEXaHU3UPOBAHHYKO YKIAAKy KaM-
HEH;

- MCKJIIOYAET BO3MOXKHOE pa3pylLICHHUE TI'paHeu
KaMHEH, BBICTYIIAOLIMX U3-3a IIepeoMa II0CKOCTEN
MOIICHUS;

o0reryaer yxoj 3a MOKPBITHEM U Mpoiiecc odpa-
060TKH Tpy30B. [lomepeuHslii YKIOH ISl JOPOXKHBIX
MOKPBITUNA M3 UCKYCCTBEHHBIX KaMHEH MOILECHUS Ha
6a3e 0,5 M gommkeH ObITh HE MeHee 2,5 mM. Hekoto-
pbIE DIIEMEHTHI CUCTEM JIMHEWHOIO U TOYEYHOIO BO-
JI00TBOAA NpuBeaeHbl B [Ipunoxkenun 4.

3. 3apyOexHbIii ONIBIT CTPOUTEIbCTBA

3a pyOexoM, OPOXKHBIC TOKPBHITHS MHOTHUX
CKJIQJICKUX TEPMHMHAJIOB M TMOPTOB BBIIOJIHIIOTCS U3
MEJKOIITY4HbIX O10k0B. Hampumep, Tonbko B 2008
rO/1y BBIIIOJHEHO MOILIEHHE TOPTOBBIX TEPPUTOPUI B
roponax banmap-A66ac (Mpan, 400 000 m. kB), Jla-
Buk B Hopseruu (60 000 m. kB), @ymxeiipa (O6beau-
HeHHble Apamckue Omupatsl, 210 000 kB. M), KOH-
TeiiHepHoro TepmuHaina B Crnoakuu (65 000 M. kB) u
npyrux (mo manueiM kommnanuu “OPTIMAS”; www.
optimas.de).

bpuranckoit accommanueit INTERPAVE
(www.paving.org.uk) B 2007 romy BbIIyIIeHa
KHUra “JlOpO’KHbIE MOKPBITUS TSAKEJIOrO THUIIA.
KoHCTpyKIMst TOpPOXKHBIX MOKPBITUN TSHKEIO-
ro TUMa JJIs MOPTOB M JPYTUX OTpacieil mpo-
MmpinieHHoctu” (aBrop J. Kuanron). B neit
paccMaTpuBaIOTCS BOIMPOCHl MPOEKTUPOBAHUS
KOHCTPYKIIMM JOPOKHBIX MOKPBITUA U3 MCKYC-

Puc. 2. [Ipuuan B bpemenxadene (I'epmanus)
JUISI IOTPY3KHU BETPSIHBIX FEHEPATOPOB
(2008 1., 2000 xB.M).

®doto npenoctarieHo kommanueir OPTIMAS.

CTBEHHBIX KAMHEW MOILEHUS U PUBOAATCS IPUMEPHI
pacuetoB. CieyeT OTMETUTh, YTO KHUTA H3AaeTcs
y>K€ B 4ETBEPThIN pa3, HaunHas ¢ 1984 roxa, 4ro ro-
BOPUT O JJOCTATOYHOM PACIPOCTPAHEHUH U ITOIYJISAP-
HOCTH TaKHX MOKPBITHIA.

Huxe npuBenensl HeKOTOpbIE (POTO 3apyOemKHBIX
MOPTOBBIX U JIOTUCTUYECKUX TEPMUHAIIOB, TOPOKHBIE
MOKPBITUSI KOTOPBIX BBIMOJIHEHBI U3 UCKYCCTBEHHBIX
KaMHEN MOILECHHUS.




Puc. 3*. Tepmunan bpemeckoii moructuueckoit rpynmsl (“BJII" Jloruetuk™), . bpemen (I'epmanns).
Bpewms skcrutyaranuu mouienus — 30 ser.

Puc. 4. Tepmunan “CreitnBepr”, . Porrepnam (Hunepnanmsi).

*[Ipumeuanune. Doto (puc. 3, 4 u 5) npenocraBieHbl AUPEKTOPoM 1poekToB kommanuu OO0 “MopcTpoiTexHoo-
rust” (1. Cankr-IlerepOypr) Anekcannpom MBanosuuem borynom. CHumku crienansl B 2010 rogy B 1esioBoit moesake
0 U3YYCHHUIO OMBITA CTPOUTENBCTBA U IKCIUTyaTallui KOHTEHHEePHBIX TepMUHAIOB B [ epmanun nu Hunepnanmax



Puc. 5. Tepmunan “Xapren”, r. Porrepaam (Hunepnaumsi).

Moiuenue BoinonHeHo B 2009 rony.

- Muuga
Container
' Terminal

Puc. 6. Momienue B koHTeHEpHOTO TepMuHAIIa Muuga B mopty Muuga (Octonust), 2006 1.
®oto npenoctarieno npencrasurenem kommanuu “OPTIMAS” B Poccun, EBrennemM COpOKHUHBIM.
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Puc. 7. baza nns neperpy3ku konteiinepoB B Uexuu (2008 1., 80 ThIC. KB.M).
®doto mpegocTaBiIeHo npeactaBurenem kommnanuu “OPTIMAS”.

Puc. 8. Tlopt, baxpeiin (2007 r., 200 ThIC. KB.M). ®oto Kerry Evans.

Puc. 9. Tloprt, baxpeiin (2007 1., 200 ThIC. KB.M). ®oT0 Kerry Evans.
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4. OCHOBHBIE MOJIOKEHHS 110 KOHCTPYUPOBAHUIO U PACYEéTy

4.1. O011He MOJI0KEeHUSA

HopmMmatuBHbIE Harpy3Ku Ha JOPOKHOE NOKPHITHE
MOPTOBBIX TeppuUTOpui, ompexaenstor no P/ 31. 3.
05-97 “HopMbl TEXHOJIOTUYECKOTO MPOEKTUPOBAHUS
noptos” u PJ1 31.3.01.01-93 “PykoBoxncTBO 1O Tex-
HOJIOTUYECKOMY ITPOEKTUPOBAHUIO MOPCKUX IIOPTOB™
B 3aBHCHMOCTH OT TEXHOJIOTMYECKOTO HA3HAYEHUs
IUIOIIAIOK.

JlopoxHbIe 0J€XK/Ibl U3 MEJIKOIUTYYHBIX AJIEMEH-
TOB MOILEHUS IO CONPOTUBIIEHNIO HArpy3KaM M Xa-
pakTepy Ae(pOpMHUPOBAHUS 3aHUMAIOT MPOMEKYTOU-
HOE TOJIOKEHHE MEX]y KECTKUMHU U HEKECTKUMHU
ofexaaMu. Jl1s xapakTepUCTUKH TaKUX OJEXK]T MOXK-
HO MPHUMEHATh TEPMHUH ‘‘TIONYy’KECTKHE, KOTOPBIN
paHee HCIIOJIb30BaJICs B JIUTEPATYPE MO JAOPOKHOMY
CTPOUTENIBCTBY M OTHOCHJICSI K MOCTOBBIM M3 KOJIO-
TOrO0 KaMHS U Makejska. B momykecTkux opexaax
OJIMH WM HECKOJBbKO CIIOEB 00JaNaloT CONpPOTHB-
JIeHWeM H3Tu0y, HO 3HAYUTEIHHO MEHBIINM, YeM Y
KECTKUX OZIEHK.

Pacuér momyeCTKHUX OHEKI BBIIOJIHAETCA I10
METONMKE, pa3pabOTaHHON IS HEKECTKUX ITOPOXK-
HBIX oniexa. [109TOMy, OCHOBHBIM JOKYMEHTOM AJIs
pacueTa JOPOKHBIX Ok C MOKPHITUEM M3 KaMHEH
motenus seisiercst O/IH 218.046-01 “IIpoextupo-
BaHUE HEKECTKUX JTIOPOXKHBIX OJEHKT .

[IpoekTupoBaHrue NOPOKHOW OIEHKIBI SIBIACTCS
OYEHb TPYILOEMKUM M OTBETCTBEHHBIM IIPOLECCOM,
TpeOyIOIIMM OT MPOEKTUPOBIINKA HE TOIBKO 3HAYH-
TEJbHBIX 3aTPAT BPEMEHU Ha BBINIOJIHEHHUE PACUETOB,
HO ¥ BBICOKOH kBasnukanuu. [Ipakrudeckas peaiu-
3alMsl METOAUK IPOEKTUPOBAHUS JTOPOKHBIX OJIEXK]T
CTaHOBUTCSI BO3MOXKHOW TOJBKO Onaronmaps mpume-
HEHHMIO COBPEMEHHOTO MPOrPaMMHOTO 00eCTIeYeHus,
HalpuMep, MPOrpaMMHOTO mnpoaykra ‘“Tomomaruk
Robur - lopoxnast onexnaa” ( http://topomatic.ru/).

B nepeune BBOAMMBIX B IPOrpaMMy HCXOIHBIX
JAaHHBIX, KaK IpaBWJIO, HCIIOJB3YIOTCS pPacyeTHBIE
MOJIYJIHM YIPYroCTH MaTepuaia Kaxuaoro cios. Cie-
JyeT OTMETUTBH, UTO JIOPOKHOE MOKPBITHE U3 KaMHEH
MOILIEHHUSI COCTOUT U3 OTJEIbHBIX CBA3AHHBIX JAPYT C

JPyTOM IIOCPEICTBOM CUJI 3aKJIMHKU 311eMeHTOB. Hop-
MaTHBHBIX PACUETHBIX XapaKTEPUCTUK KOHCTPYKTHUB-
HOT'O CJIOSI JOPOKHOM OJEXK/bl U3 KAMHEU MOILCHUS
HE UMEETCH.

[ToaTOMY, MO’KHO PEKOMEH10BATh HECKOJILKO IIPO-
BEPEHHBIX Ha IPAKTUKE I1O/IX0/10B K MOAEIUPOBAHUIO
IOKPBITUS. U3 KaMHEH MOILEHUs IpU pacueTrax [Jo-
POXKHBIX OEHK:

1) MonenupoBaHue NMOKPHITUS U3 KaMHEH Molle-
HUS CIUIOIIHBIM CIIOEM;

2) npuBeneHHUE JACUCTBYIOIIECH HAa MOKPHITHE Ha-
I'PY3KHU K paCYETHOM, C y4ETOM PEAKIUU CJIOS KaMHEN
(6:10K0B).

4.2. MoaeaupoBaHue NOKPBITHS M3 KaMHeH
MOILECHHS CIVIOIIHBIM CJ10eM

Bnepsele, pacu€r JOpPOXKHBIX ONEKI C IIO-
KPBITUEM M3 HCKYCCTBEHHBIX KaMHEW MOIIEHUS B
Cankr-IlerepOypre Obiiu BbinodaHEeHbl Kadenpoit
aBToMoOubHBIX  fopor  Cankr-IleTepOyprckoro
ApPXUTEKTYpPHO-CTPOUTEIBHOIO yHHUBEpcHUTeTa (OBIB-
it JIMCH) B 1996 rony. Pacuérsl BeIIOIHSAINCH B
paMkax pa3paboTku PykoBojncTBa MO KOHCTPYKIIH-
SIM, TEXHOJIOTUM YCTPOWCTBA W TPEOOBaHUAM K JI0-
POXKHBIM HOKPBITHSM M3 MCKYCCTBEHHBIX KaMHEH B
Cankr-IleTepOypre (OTBETCTBEHHBIN HCIIOIHUTEIND,
K.T.H. CumanoBckuii A. M.) [4].

PykoBoncTBO pa3zpabaThiBalioch IO  3aJaHHIO
JlenmapramenTa mo 06J1aroyCTpoOHCTBY M JIOPOKHOMY
x03s1iicTBy Moapun Cankr-IlerepOypra mis Teppuro-
pHil, Ha KOTOPBIX HE IPEAYCMaTPUBAJIOCh CUCTEMATH-
YeCKOe JIBKEHHE, HO ObUT BO3MOXEH BbE3J TPaHC-
IIOPTHBIX CPEICTB C HOPMAaTUBHOM Harpy3Koi Ha OCb
710 10 ToHH.

Pacu€r nopoxkHOW OIEkKIbl BBINOJHIETCA Kak
MHOT'OCJIOIHOTO IOJYyIIPOCTPAHCTBA HAa CABUIOBBIE
HaNpsHKEHUS B IPYHTE U CIIOSX U3 CIA00CBA3HBIX Ma-
TEpUasoB, HA CONPOTHUBIICHUE MPU U3rHOE MOHOIUT-
HBIX CJIOEB M IO 00IIeMy MOy ynpyroctu. Ilpu
3TOM B pacy€T BBOIUTCS MOIYJIb YIPYTrOCTH COOpHO-
IO IOKPBITHSL.

PacuétHbie MOAYJIN YIIPYTOCTHU IMOKPBITUSA U3 HCKYCCTBCHHBIX KaMHEU MOIICHUS

K, 0,63 0,84 0,87 0,90 0,94 1,0 1,05
E, 2790 2 437 2290 2126 1920 1620 1350
E, 3160 2762 2600 2410 2180 1840 1534

[Ipumeuanue: E, — pacUETHBIN MOIY/Ib YIIPYTOCTH Il HCKYCCTBEHHBIX KaMHEH IPOCTOH (POPMBI € IIIOCKMMH Ipa-

HsIMH, £, — TO K€ JUIsl KAMHEH C TOPU30HTATIBHOM CBSI3bIO.
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COMEPHAHWE

COrMACOBAHO YTEEPNOAC
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NatepSyprororo dunmana . Crp.
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BBELEHHE 3

1. YCTPOACTEO NOPOXHEIX ONEX] TPOTYAPOB W MNOWALCK C
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1.2. O npcexTHp TpaTyapce ¢ Wa
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MO KCHCTPYRLMAM, TEXHONOMW YCTPORCTEA M TREEQEAHISM K.

ACPOMKHEIM NOKPLITHAM U3 UCKYCCTREHHSIX KAMHER 2. TEXHONOMAA YCTPOACTBA TPOTYAPOB C MOKPHITUAMM 113
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Npunoxesme: KOHCTPYKUMW OOPOXHEIX OAEXA

1. Cbupe 28
2.F " 0
i:;cnmwu [I0PCXHLIX CRENA TROTYBPCE e 3
5. Kol F yapoac BaAHMEM crees
e sepomcRe “
; : opexa ana i
TpeboBanusi u pexomeHaanuu PykoBoacTBa 10 B 2006 rogy Kadenpoi aBToMOOMIBHBIE 10POTH,

pacyeTy, IpOEKTUPOBAHUIO U CTPOUTENILCTBY JOpok- 10 3aka3zy OAO “JIeHcTpoiiaeTans”’ pa3paboTaHbl pe-
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JlopoxHbIe KOHCTPYKIIMU TpeTHa3HAYATNCh IS
JIBUKEHUS] (PPOHTANBHBIX MMOTPY3UHMKOB C HArpy3KOM
Ha 0ch 99 TOHH U KOHTEHHEPHBIX Meperpykarenei Ha
MTHEBMOXO/ly C Harpy3koul 16, 2 TOHHBI Ha KOJIECO.

OCHOBHOM HPUHIIUI pacdeTa 3aKIovalcs B cle-
nyrommeM. [Ist kax ol U3 3aJJaHHBIX HArpy30K ObL1a
pa3paboTaHa KOHCTPYKIIHSI TOKPBITUS-aHAJIOTaA C UC-
MOJIB30BaHHEM MOHOJIIMTHOIO IIEMEHTOOETOHA Kjlacca
B30 Ha icKycCTBEHHOM OCHOBaHHUH U3 YKPETIEHHOTO
11eOHs; eOHs, YI0KEHHOTO 10 CI0CO0y 3aKIMHKH U
necka. [lys paccuntanHO# TakuM 00pa3oM KOHCTPYK-
[[UU OTIPEACIISIIN MaKCUMAaNIbHbBIE TPOTHObI METOAAMHU
TEOpUHU YHPYTOCTH IS MHOTOCIOMHOTO YMpyro Je-
dbopmupyemoro monynpocTpancTBa. Kaxmoit momy-
YeHHON TakuM 00pa3oM KOHCTPYKIIUU MoAOupanach
HKBHUBAJIEHTHAs KOHCTPYKIHUS C HCIOJIb30BAHUEM
HCKYCCTBEHHBIX KaMHel MmoieHusi. Kpurepuem sk-
BUBAJICHTHOCTH CIIY>KHJIO PaBEHCTBO IMPOTHOOB TMO-
BEPXHOCTH TMOKPBITUS MOJ Harpy3koi. Bee pacueTsl

BBITIOJIHSJIMCH 110 OJTHOM M TOM K€ CIIeLIMaIbHOM IIPO-
rpamMmme Ha DOBM.

[Tpu >TOM ToOJarasoch, 4TO JAOPOKHBIE MOKPHI-
THSl U3 UCKYCCTBEHHBIX KaMHEW MOIIEHHUS OTHOCST-
cs k nepexoaubiM (OIH 218.046-01), ayis KOTOpPBIX
npuHuMaercs: koddduiment HanexHoctu 0,9 u ko-
>ppuument npounoctu K ,=0,94. Jlna cpaBHeHuUs
— MOHOJIUTHBbIE OETOHHBIE TMOKPBITUS OTHOCSTCS
k kanutanbHeiM (BCH 197-91), nns  koTopbix
koopdunuent Hamexnoctn — 0,95, K =1,0.
[Ipy »>TOM MOHONHMTHOE OETOHHOE TMOKPHITHE
paccuuThIBaeTCs Ha OOJBIINN MEKPEMOHTHBIN CPOK,
YeM MOKPBITHE U3 MOILIEHUS, KOTOPOE SBIsieTCsI Oonee
PEMOHTONIPUTONHBIM. Pe3ynbTarom paboThl CcTaiH
pa3paboTaHHbIE TOPOKHBIE KOHCTPYKIIMH C BKIJIIOYE-
HUEM CJI0s OCHOBaHUS U3 Toliero 6erona B15 (mapka
M200). ITpuHiunuagbHass KOHCTPYKLUS TOPOKHON
OJICKIbI TIPE/ICTAaBIICHA B TaONIHUIIE.

No cnost Marepuai ciost Monynb ynipyroctu, MITa
1 HckyccTBeHHBIE KAMHU NPSIMOYTOJIbHBIC B IJIAaHE C BEPTUKAIBbHBIMU 1620
OOKOBBIMU TPAHIMH
2 BripaBHMBaromuii cioi U3 necka cpefHel KpynHocTu 120
3 Bepxnuii croii ocHoBanus u3 6erona B15 (mapka M200) 24000
4 Bropoii cnoit ocHOBaHMS U3 1IEOHS, YKPEIUIEHHOTO [IEMEHTOM MapKH He 1000
Huxe 75.
5 TpeTwii ci0#t ocHOBaHMS U3 (PPAKITMOHHOTO MIEOHS, YIOKEHHOTO 110 400
croco0y 3aKIMHKA
Ne cnost Marepuan cnos Monayns ynpyroctu, MIla
6 PazgenurenbHas mpocioiika n3 TeOCUHTETUYECKOTO MOJIOTHA -
7 JIOIIOMHUTENBHBII MOPO303aLUTHBIN CII0M OCHOBAHUS U3 IIECKA CPENHEN 120
KpPYMHOCTH
8 I'pyHT paboyero ciost IECOK MbUIEBATHIN 60

B 2006 rony maBHblii Hay4Hbli coTpyaHUK OAO
“JlenmopHuunpoexr”, 1. T. H 1O. W. Bacunesckuii
HNOATOTOBMI K M3AaHMI0 mocobue “TlokpeiTus mop-
TOBBIX Tepputopuii” [6]. B mocobuu npuBeneHa pe-
KOMEHJlyeMasi KOHCTPYKLHs JOPOKHOM OIEXAbl C
MOKPBITUEM M3 MCKYCCTBEHHBIX KAMHEH MOLICHMS U
npuBeleHa MeToAuka pacyera. Cielyer OTMETHUTS,
YTO B JAHHOW KOHCTPYKIIMM OCHOBAaHHE M3 TOIIETO
OetoHa oTcyTcTBYeT. JloposkHas OJIeX/1a yCUIHBAET-
Csl CIIOSIMM U3 T€OTEKCTHIIS U T€OCETKH.

B noco6umn, 1opoXHbIE MOKPHITHS U3 UCKYCCTBEH-
HBIX KaMHeW MoleHus (OJOYHbIe TOKPBITHS) Mpea-
JIaraeTcsl pacCYUTHIBATh B I10CIIEI0BATEIbHOCTH:

- Ha 0CaJIKy I'PyHTOBOI'O OCHOBaHUs, B PE3YJIbTATE
KOTOPOTO NMPUHUMAETCS PEeLICHHE O HEOOXOIUMOCTH
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(umu 006 OTCYTCTBHHM HEOOXOAMMOCTH) TIIYOMHHOTO
VIUIOTHEHUS TPYHTOBOTO OCHOBAHMS,

- Ha YCTOMYMBOCTb I'PYHTOBOTO OCHOBAaHMS IO
IyOMHHOMY CJABWIY, B pe3yjlbTare KOTOPOro MpH-
HUMAETCSl pelieHre O He0OXOAUMOCTH (OTCYTCTBUHU
HEOOXOJMMOCTH) YaCTHMYHOW WM TOJHOW 3aMEHBI
cJ1ab0ro cJos TPyHTa,

- Ha IPOYHOCTH CJIa0BIX CJIOEB IPYHTOBOIO OCHO-
BaHUs TpU JCHCTBUU COCPEIOTOYCHHOM HArpys3Ku
0e3 yuyeTa WIN C Y4ETOM HCIIOJIb30BaHUS YIIPOUHS-
IOIIEr0 TPYHT T'€OTEKCTHIIS, B PE3yJbTaTe KOTOPOro
YTOYHSIFOTCSI TOJIIMHBI CIIOEB U BHUJI MaTE€PHUAIOB UC-
KyCCTBEHHOT'O OCHOBAaHMS, a TaKKe HEOOXOIUMOCTh
MPUMEHEHUS T€OTEKCTHIIA.



Tpoext

MOKPBITHSI TOPTOBLIX TEPPUTOPHIA

NOCOBHE
MO MNPOEKTHPOBAHHID, CTPOMTENLCTBY
H TEXHHMECKOI1 IKCTIIYATAIHH NOKPBITHI TEPPHTOPHIT
MOPCKHX ¥ PEYHBIX TOPTOB

CAHKT-NETEPBYPI

COJAEPAKAHHE
1 Obaacts L4
2 Onpeacachus 4
3 Obuwme Tped K nop M IIOKPLITHAM 5
4 Marep A noj ¢ moKpEITI 1
4.1 Beroun 11
4.2 AcdansrobeToni 15
4.3 Marcpiais N8 HCKYCCTBCHHBIY e 1
44 TN LI LR nop X NOKPLTHI (FEOTCRETIS,
7 Ki, TEMAON30. r BOJOKHHCTEIE
AoGapkn B GeToNbE) 19
5 Harpysxn 23
6 OCHOBMLIC BILIE NOKPLITHI 28
6.1 B FOKPRITHA 3
6.2 MoHOAHTHEE BETOHHKE TOKPETHR 3
6.3 Monoanmime 1¢ NOKPLITIHA 35
6.4 ApMOGETOMHEIE MOBOINTHRIE MOKPETHE ..o 3
6.5 ChHopHue #e: 16 NOKPLITHA 37
6.6 AchaabTOGETOHHKIE MOKPEITHA ..ot issssnsiassrasass s 3
7 B e yerpol 41
8 G MOKpLITHEL ¢ P MyTAMH W AMH CETAMK 45
9 Ip 54
10 Hekye 57
11 Pacuet nop noxprTHi 60
11,1 OBUBIC MOTOKEHHA 1O PACHETY ovvrnsrssssismmsmnississssisrss s ssssessassasss s B
11.2 Ocazka rpy o B
11.3 ¥e Py no rayGHInoMY COBHEY o7
BEPTHRLTRHEIX HATPYIOK .67
11.4 PacueT NoKPLITHA 1 NPOUNOCTS 10 HOPMLTLIEIM HANPEKRCHHAM 07
BEPTHKATEHED HATPYIOK B CIOAX MCKYCCTRCHHOTD I IPYHTOROT 0CHORnIi ... 72
11.5 Pacyer Gaounnx nokpermiii 76
11.6 Pacuer MOHOIHTHEX GETOHHLEX W APMOGCTOHHEIX TOKPETHI.oooooiecicsinnanniian 17
11.7 Pacuet MoHOAHTHEL KeneIoferonimx 1]
11.8 Pacuer chop e I P fic ]
NpEABAPHTENRHO apsarypoil TPMEPINERG. 3
11.9 Pacuer acdan EX TIOKPLETHI oo 88
12 OcobeHHOCTH NPOCKTHPORANNE i CTPONTCALCTR I TEPp i (1]
VCMOBHAX COOMHEIY TPYHTOBLIX OCHOBAHIT 922
13 OcHoBikIe NONOKENNUA 110 TEXNINECKON IKCTLTYATAINN 103
Ipaosenns 12

Puc. 10. Pexomenayemast KOHCTPYKIUS OJIOYHBIX MOKPHITUH B IOPTOBBIX YCIOBUSAX:
1 — ucKycCcTBEHHBIE KAMHU MOLIEHHUS; 2 — MPOCIIONKa Mecka; 3 U 7 — re0TeKCTUIb; 4 — mebeHb; 5 — Necok;
— reoceTka (reopeerka) A yBeJIndeH!s IIJI0IAAH Nepelaun Harpy3Ky Ha TPYHTOBOE OCHOBAaHUE
6 ;
CTaBUTCS 10 PACUETy; 8 — BEPXHUI CIIOU IPYHTOBOIO OCHOBAHHUS; (. — YTOJI BHYTPEHHETO TPEHUS MECKA,
@’ — YCJIOBHBIN yrojl BHyTPEHHETO TPEHUS “apPMUPOBAHHOTO’ CJIOS MECKA.

Pacuetamu JOpPOXXHBIX OAEKA C TOKPBITHEM
U3 UCKYCCTBCHHBIX KaMHEW MOIICHHS 3aHUMAaJlach
xommanusi OO0 “AsblIpoexTCrpoii”. Komnanwuei,
no 3akazy OAO “JleHcrpoiinerans” pa3zpaboTaHbl
BapUaHTHl KOHCTPYKIIUH JTOPOKHBIX OJCKI C TPH-
MEHEHHEM B HECYIIMX CIIOSX TTOJMTPOTHICHOBBIX
reopemnieTok (reocerok) s tepmunana “lOI-2” u
“BalTHICKOr0 METaJUTyPrUUeCKOro TEpMUHANIA .

4.3. IlpuBeeHne HATPY3KH, AECTBYIONIEH HA 10-
KPbITHE ¢ Y46TOM pPeaKkIuu ¢Ji0osi KamHei (0,10K0B)

Jannblii MeToJ pacueta npenyioxked A. B. [opeH-
Ko B auccepranuu “VccrnegoBanne MpOYHOCTHBIX U
nehopMaTUBHBIX CBOMCTB MOKPHITHI M3 OETOHHBIX
OJIOKOB MPH MPOEKTUPOBAHUH, CTPOUTETHCTBE U IKC-
IJTyaTalyy MOPTOBBIX TeppuTopHii’” [8].

Ha ocHoBe skcrniepuMEHTaNbHBIX JaHHBIX OBLIO
paccuuTaHo, Kakas 4acTb HArpy3KH BOCHPHUHHUMAET-
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csl cioeM OJIOKOB, a Kakas Tepeaaercs Ha MOJCTH-
Jaroriee rpyHToBoe ocHoBaHue. IIpemmonaranoch,
YTO €CJIM 0caJiIka OMHOYHOTO OJoKa U OIoKa, 3arpy-
’KaEMOTO B COCTaBe MOKPBITHSA, PAaBHBI, TO Pa3HHIIA
MeEX1y BeTUYMHAMH HArpy30K, JEHCTBYIOIINX B THUX
JBYX CIIy4asx, 1aeT 3HaYeHHE PEaKIUH CII0s OJIOKOB.
B pesynbrare ObuTu monydeHbl TpaduKu 3aBUCUMO-
CTH BETUYMHBI PEakluu clios OJOKOB OT HArpy3KH,
JENCTBYIOIIEH Ha TOKPBITHE, KOTOPbIE METOJIOM Hau-
MEHBIIINX KBaJIpaTOB ObLIN anMpOKCUMHUPOBAHBI JIH-
HEWHOM 3aBUCUMOCTBIO:
npu  hg,=60mMm — R;,=0,50P
he,=80MM — R;,=0,62P
he,=100MMm — R, =0,74P.
CornacHO MaHHBIM MCCIAEIOBAHUNA ACCOIMAIUN
nemMeHTa u 6eroHa BenmukoOputanuu OJIO0KOBOE TO-
KpBITHE paclpenenseT MPUKIaAbIBAEMyI0 Harpy3Ky

P Ha HIKenexalee rpyHTOBOE OCHOBAHUE MO YIJIOM
B 45° mo miomanu F;. VHTeHCHBHOCTH HArpysku,
JeMCTBYIOLIEH HAa TPyHTOBOE OCHOBAaHHE, YUHUThIBAs
peaxiuio cjaosi OJIOKOB paBHa:
P=(P-Rs,)/F1 (*)

brokoBoe MoKpbITHE paccMaTpuBaeTCss Kak MHO-
rocioiiHasi KOHCTPYKIMSA Ha JIMHEWHO — JedopMu-
pyemoMm mnoisynpoctpaHctBe. st pacuéra TpeOye-
MO TOJNIIUHBI HOACTUIIAOLIETO CJI0S1 MHOTOCIIOMHAs
KOHCTPYKIHSI IPUBOAUTCS K JBYXCJIOMHOM CUCTEME,
Ha MOBEPXHOCTH KOTOPOM JeicTBYeT Harpys3ka HMH-
TEHCUBHOCTBIO P (opmyna *), pacnpenenenHas mo
Kpyry miomansko F;.

JlaHHBIN MeTOJ] MPUBEACHUSI HAarpy3KH yCTaHaB-
JIMBAET CBA3b MEX/Y BHEIIHEH Harpy3koi M TOJIIH-
HOM (BBICOTOM) MOKPBITHS U3 KAMHEH MOIIICHUS.

o ’
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Pacuetnas cxema k OMPCACIICHUIO TOJIIIWHBI TOACTUJIAOIICTO CJIOA.

4.4. Pe3yabTaThl pacuéTa Ha COCPeN0TOYEHHbIE
HAIPy3KH

Bonpmme cocpenoTroueHHble HArpy3Kd Ha J10-
PO’KHOE TOKPBITHE MOTYT BO3HUKATh OT KOHTAaKTa
(GuUTHHTOB KOHTEWHepoB. lmamerp Kpyra, paBHOBE-
JIUKOTO TUTOIIAU OTIedaTKa (UTHUHTA HA TOKPHITHH
cocrapiseT Bcero 17 cM. 3a cuer mMacchl KOHTEHHe-
POB U JAMHAMUYECKHX HArpy30K MpH IMOTPYy304HO-
pa3rpy304YHBIX OTEPAIUIX CO3/1aeTCsI OYCHb OOJIBIIOE
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JIaBJICHUE Ha IMOKpbITHE. Pacdy€Thl NMOK3BIBAIOT, YTO
IIPY 3TOM BO3MOYKHO:

- pa3pylleHNEe UCKYCCTBEHHBIX KaMHEH, Ha KOTO-
pble ONUPAIOTCS PUTHUHTH;

- JJOKaJbHasl OcaJlka KaMHEH;

- IOSIBJICHUE HECKOJIBKMX TOYEK ONUPAHMs KOH-
TeiiHepa u3-3a ero cOOCTBEHHOro Mporuda WUiu He-
POBHOCTH pedep, a TakKke HEpOBHOCTEH U JiehopMu-
POBaHUS UCKYCCTBEHHOI'O TIOKPBITHS TEPMHUHAJIA.



Ecnu nedopmanus 1OpoXKHOTO MOKPBITHUS Tpe-
BbIIIaeT 12 MM, KOHTEHHEPHI OMMPAIOTCS HAa CBOIO
HIDKHIOIO 4acTb, YTO HEJOIYCTUMO C TOYKHU 3PEHHUS
KOHCTPYKLIMOHHBIX BO3MOXXHOCTEH KOHTEHHEPOB.

Hano ormetuts, 4TO paspylieHue JOPOKHBIX I10-
KPBITUH JIIOOBIX THUIOB M3-3a OOJBIINX KOHTAKTHBIX
JIaBJIEHUH B 30HE (DUTUHIOB — JIOBOJIBHO YacTOE€ SB-
nenwue (puc. 11).

Jns mpenoTBpalleHus pa3pylIeHUd KaMHEH MO-
LICHUSA B 30HAX CKJIAJAUPOBAaHUsA KOHTEHHEPOB, MO-

Cxema apMupoBaHus namTel [IM1

2 ) 2-2
= 7 1=
; S
_3_// 1 H—
"T- 9% o i _"P-l NE
e I =
_I\"_ — g :é d:
l&z
1-1
7y V. W5
s V1T J
_—/j.\. J":"'. 5

YT TPUMEHSTHCS CHElHalbHbIE >KeIe300eTOHHBIE
IUTMTHI-TIOANATHUKY. BapuaHT xkene300eTOHHOH TITH-
1ol [IM1 ¢ OnopHBIMH METATUYECKUMU TLIOMIAKA-
MU 7Sl OTIOPHI (PUTHHIOB MPU MSATHIPYCHOM XpaHe-
HUU KOHTEITHEpOB MpeAcTaBleH Ha puc. 12.

B 30He cknaaupoBaHUsS KOHTEHHEPOB IEIECO0-
Opa3HO MPHUMEHSITh KaMHU MOIIEHUSI C BEPTHKAIb-
HBIMH ¥ TOPHU3OHTAIbHBIMU CBSI3IMH, HAMPUMEP
“Verticom” (puc. 10).

Puc. 11. Pa3pymenue MOHOJIUTHOTO
KeNe300€TOHHOTO MOKPBITHS

Puc. 12. BapuaHT apmMupoBaHHs Kene300€TOHHOM
wIMTheI-oanaTHrka (pazpadorunk OO0 “Aszsllpo-
ektCTpoii”).

5. OnbIT npoekTHPOBaHuA U cTpouTebcTBa B CankT-IlerepOypre

5. 1. IloproBeiii TepmuHan OAQO “Ilerposec-
nopr”

OAO “Ilerponecniopr” — MOIIHBIA NPOU3BOA-
CTBEHHO-TEXHOJIOTHUECKUN KOMIUIEKC, obecreun-
BalOIIUK puéM, pa3rpy3Ky, XpaHeHUE, TPAHCIIOPTHO
- DKCIIEAUTOPCKOE 00CTyKMBaHUE, 00pabOTKYy pas-
JUYHBIX BHUJIOB TPY30B, BKJIIOYas KOHTeHHepHl. Tep-
putopus nopra: 6onee 124 I'a. [lnomane a1 OTKpbI-
TOTrO XpaHeHus rpy3os: 6oixee 730 000 kB. M.

OAO “Ilerponecriopt”  mnepBblii B CaHKT-
[leTepOypre TepMuHai, IA€ A YCTPOMCTBA TOPOXK-
HBIX TIOKPBITHI CTaM NPUMEHSTHCS UCKYCCTBEHHBIE
KaMHHM MoleHusi. B konue 90-x ronos, nmpu pekoH-
CTPYKIMH OJHOTO U3 MPUYAIOB, UCTIOJIb30BAIUCH HC-
KyCCTBEHHBIE KAMHHU M3TOTOBJICHHBIE IO CIIELUAIIb-
HoW penentype. B 2006 rogy npu peKoHCTpyKLHU

MopTa PyKOBOACTBO KOMIIAHWH, IJISI/I1 Ha COOCTBEH-
HBII TTOJIOKHUTENBHBIN OMBIT SKCILTyaTallii MOILIEHHUS
Y Ha OTIBIT 3apyOeXKHBIX KOJIJIET, CTaI0 pacCMaTpUBATh
BO3MOYKHOCTb MPUMEHEHUSI MEJIKOIITYYHbIX 3JI€MEH-
TOB JIJISl YCTPOMCTBA JOPOXKHBIX MMOKPBITUH.

B 2006 rogy xadenpoii ABTOMOOWIBHBIE J10-
poru Cankr-IlerepOyprckoro rocyaapcTBEHHOTO
APXUTEKTYPHO-CTPOUTEIBHOTO YHUBEPCHUTETA, IO
3aka3zy OAO “Jlencrpoiigerans’ pa3paboTaHbl PeKo-
MEHJAIHUU 0 YCTPOHUCTBY JIOPOKHBIX MOKPBITHH U3
HCKYCCTBEHHBIX KaMHEH MOILIEHUS Ui TEPPUTOPUU
OAO “Tlerponecnopt” [1]. B pabote comepkarbes
BAapHAHTHI JOPOXKHBIX KOHCTPYKIUH, yKa3zaHUs IO
TEXHOJIOTMH MPOU3BOJICTBA PAOOT U KOHTPOIIIO Kaye-
ctBa. PazpaboTaHHble KOHCTPYKIUU UMEIOT MOKPHI-
THE M3 HCKYCCTBEHHBIX KaMHEH MOIIEHUS, JI0Jro-
BEYHOCTh KOTOPBIX MO CPABHEHUIO C MOKPHITUSIMU U3
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Kaprouka o0bexTa
“MouieHue 10POKHbIX MOKPBITHI KOHTeliHepHOro TepmuHaga OAO “Ilerpoaecnopr”

O6mast uapopmanus
Cpoxu peanuzanuu npoekra: 2007 — 2009 rr.
3akazuuk: OAO “Ilerponecnopt”.
ITpoextupoBmuk: OAO “JIECHMOPHUMIIPOEKT .
[1nomans JOPOKHBIX MOKPHITUN U3 UCKYCCTBEHHBIX kKaMHel MmoteHus cebie 300 000 M. kB.

I'pyHTOBBIE YCIIOBUS (CBEPXY-BHH3)

1. HaceimHoii (HaMBIBHOM) TpyHT: MbUIEBaThble MECKU (C BKIIOUEHHEM CTPOUTEILHOTO MYCO-
pa, 00beM BKIIIOUEHHI HE YKa3bIBAJICs) C YIJIOM BHYTPEHHETO TpeHHus 24 rpajayca U BHYTPEHHUM
cueruienneM c=0 MIla Ha mTyOMHY aKTHBHOUN 30HBI (paboYero ciiosi) Bepxa 3eMIISTHOTO MOJIOTHA.
MoutHocTts cios 1-2,3 M. Ha oTaenbHBIX yyacTkax, B BEpXHEH 4acTH 3€MIISIHOTO ITOJIOTHA - WJIBI
IJIMHKUCTBIE C YITIOM BHYTPEHHETO TpeHUs | rpagyc v BHyTpeHHUM cuersienueM c=1 MIla. Momi-
HOCTB citos 1-1,5 m.

2. Hmxe pacrnionararorcst IMHUHbI JJeHTOuHble. MomHocTh ciost 0-5,7 M, o7 KOTOpBIMH pacio-
JIOKEHBI CYTIIMHKH 0011el MOIHOCTRIO ciiost 0,9-4,3 m.

Harpysku
Harpy3ka ot ¢poHTanbHBIX OTPy34UKOB — 99 T/0Ch;
Harpyska oT KOHTEHHEPHBIX Ieperpyxareieil Ha mHeBMoxony — 16,2 T Ha Koieco.

ac¢anbroOeTOHa B CXOJHBIX YCIOBUAX IKCIUTyarauuu  Toiuero 6erona B 15 (mapka M200). [Ipumep nopox-
BBIIIIE U COCTABIISICT HE MEHEE 3 JIeT J0 CPEHETO pe-  HOW KOHCTPYKIMH JUIsl 30H IBMYKEHUS (PPOHTAIBHBIX
MOHTa. Bce KOHCTPYKIIMM BKJIFOYAIOT OCHOBaHWE W3  MOTPy3dnkoB (99 T/0Ch) mpeacTaBiieH B TaOIUIIE.

KoHCTpyKIMs 1OPOKHOTO MOKPHITUS U3 UCKYCCTBEHHBIX KAMHEN MOILEHUS
JUTSL 30H TBMO)KEHUS (PPOHTAIBHBIX IOTPY3UHNKOB

Marepuain ciost TommuHa ciost, cM

I/ICKyCCTBeHHBIe KaMHU IPAMOYTOJIbHBIC B IJIaHE C BEPTHUKAJIbHBIMHA OOKOBEI-
MU I'paHIMHA

12 (10

BripaBHuBaronuii ot U3 necka cpeHel KpynHOCTH 42
BepxHuii croit ocHoBaHus u3 6erona B 15 (mapka M200) 25
Bropoii cioit ocHOBaHUS U3 MIEOHS, YKPEIUIEHHOTO IIEMEHTOM MapKH HE HUKE 30
75

Tpertuii crnoii ocHOBaHUSI U3 (HPAKLMOHUPOBAHHOTO IEOHS, YIOKEHHOTO TI0 32
CIoCco0y 3aKIMHKH

Pasnensromas nmpociioiika u3 reOCUHTETHYECKOTO MOJI0THA -

JIOTOJIHUTENBHBIM MOPO303alIMTHBIA CJIOH OCHOBAaHHUSI M3 TEcCKa CpeaHen 35

KPYITHOCTH

I'pyHT paboyero ciost — IeCOK MbUICBAThIN -

[pumeuanus: ) Pexomenayemas Tonmuna kamuei 12 cm. Jlomyckaemast — 10 M.

? CpenHsisi TOJIIMHA CIIOSI ISl pacyeTa pacxoja MaTepuaioB — 4 cM. MUHHMaibHas TOJIIIMHA CIIOSI, HCIOIb3yeMast
B pacdeTe mpornboB — 3 cM.

ATNBTepHATUBHBIN BapUaHT JOPOXKHOW KOHCTpyKmmu (6e3 cios u3 Tomiero 6erona) paspadoramo OAO
“JICHMOPHHHIIPOCKT”’. DTOT BapUAHT U OBUT MPUHAT 3aKA3UMKOM JIJISI peaTu3allnu.
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wTysHbE GeroHrble B10KK THna "Bonna" h=100mm

NecoK MOPCKO# (MENTKO3epHHCTHIIT) h=30mm
reoTekcTiAb Tainap Tun 3407

mebennb ¢p. 20-40, ¢ packTMHLOBKOI h=250mMm
reopemeTka THa Tensar S8-30, ¢ nepexpuiTen maos Ha S00MM
webens dp. 40-70, - h=300mmM
reopewerka Tuna Tensar S8-30, ¢ nepr:;parmeu 1eos Ha S00MM
NEcOK MOPCKOH (MeNKo3epHHCT f'_'ﬁ) h=480mm

reorekcTHib Tainap tun 3470

1160

Puc. 13. JlopoxkHas KOHCTPYKIIUSI HA KOHTEHEPHOM
tepmunaie OAO “Ilerponecnopt”.

5. 2. MHoronpo(MJILHLIA meperpy3ounbiii komimieke “IOI-2” B mopry Yerb-Jlyra
Yy Yy y

MuoronpodunbHslii neperpy3ounsiii kommieke (MIIK) “FOr-2” npennasnaveH Juist mepeBaKM HAKATHBIX
I'py30B, KOHTEHHEPHBIX U FreHepalbHbIX Ipy30B. OO6mas miomaas MIIK “ FOr-2” - 97,8 ra.

Kaprouka o0bexTa
“Mo1eHue J0POKHBIX MOKPBITHIH MHOTONPO(QUIBHOI0 NEPEerpy304Horo kommiekca “kOr-2”

O6mras nHbOpMALIHS
Cpoxku peanuzaruu npoekra: 2009-2010 .
3akazuuk: OAO “Kommanus Yerp-Jlyra”.
[TpoextupoBuiuk: I'T “MopcTpoit”.
PacueTr 1opoKHBIX KOHCTPYKIIHI BhIMOIHEH ¢ yuacTueM kommanuu OO0 “AszblIpoektCrpoii”.
[Inomanae nopoxKHBIX MOKPBITHI: 42 320 KB. M.

I'pyHTOBBIC YCIOBUS (CBEPXY-BHU3)

1. HaceimHOM (HaMBIBHOM) TPYHT: TIECOK TBIJIEBATHIA CEPBINA, CPpEAHEH MJIOTHOCTH, BIIAXKHBIN (C
r1yOuHb! 1,0 M — BOIOHACHIIIICHHBIN ); a0COIFOTHASI OTMETKA MOAOMIBHI ciiosi: 0,9 m;

2. Cynech mecuyanucTas cepasi, IIacCTUYHasl, C BKIIFOUCHUSMH TPaBHsl, TaJIbKH, APECBBI, MEOHS 10
15-20 %; abcomroTHast OTMETKA HOIOIIBEI ci1os: - 1,9 M;

3. [lecok MenKuii 0 MBIIEBATOTO KOPUYHEBBIH (C TIIyOWHBI 7,7 M — CEpOBAaTO-KOPHUYHEBBIN), CPEI-
HEH IIOTHOCTH JI0 IIJIOTHOI'O, BOJIOHACKIIIEHHEIH; a0COJIIOTHAS OTMETKA MOJOIIBEI ¢iios: -13,1;

4. CyrimHOK JIETKUH TBUIEBATHIN CEPBIi, TBEPABIN, C MPOCIOSAMH MECKAa MEJTKOTO KOPUYHEBATO-CE-
poro, IJI0THOTO, ¢ TITyOuHBI 18,5 — ¢ BKiItOueHUsIMU rpaBus, Taibku 10 10-15 %; aGcomroTHas oTMETKa
MOIOIIBEI CIOS: -22,6 M.

Harpy3ku
B xadecTBe pacueTHBIX MPUHATH HATPY3KH OT pUUCTakepa (Harpys3ka Ha ocb 106, 7 T) u 5 sipycoB
koHTeiHEpoB (40 dyT.).
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®dotorasepesi padoT 110 MOLIECHHUIO.
OAOQ Ilerpoaecnopr.

IToaroroBka ocCHOBaHUS IIponecc MoeHus

Hcnpasnenue neexToB yKIaIKu

T'oTroBoe IMOKPBITUC T'oTroBoe IMOKPBITUC
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99

[TepBonayansHO npoekTHas opranuzanus ['T “Mopctpoit” nmpeanarana 3aKa3uyuKy TPaJAUIHOHHOE MOHO-
JUTHOE KeNe300eTOHHOEe TOKphITHE (puc. 14).

Mecok 0BepHYT B re0TeKCTNb B BIAE NONyoGouMbI

BENWYMEE HaxNECTa He MeHee 3 M
[11040pOaHLIA CNOW C 3aCEBOM TPaB

YKI6 nnuta GetoH B30 F150 ap-pa Alll d=16 mm
war 200 x 200 Mm

MonuaTUNEHOBAA NNEHKa

LLle6eHb rpaHuTHbIA hp.20-70 C pacKMHLIOBKOW
no FOCT 25607-84, FOCT 8267-93 Kynn=0,98 -45cm
l'eopeweTka TriAx 160

Mecok cpepHed kpynHocTy no FOCT 8736-93
Kynn=0,98; Kdb>=1,5 micyT

eoTeKcTHb NNOTHOCTBIO He MeHee 300 rike.m
[pyHTOBOE OCHOBaHWe

-22 cMm

- 50 cm

777777 777777 T I T7T 77777
g "é"";w"v vV ?q‘;rv@vg *‘w‘:t? v ﬁ_v“vﬂv‘?v:‘ \;vt = A

-t ¥ ! -~ .- ~ . . o
o Y [ Y . j o Tu®va s e

7

777 777 77 77 777

I'pyHT OCHOBaHKA

Puc. 14. TlpoekTupyeMoe MOHOJIUTHOE JKEJIE300€TOHHOE MTOKPBITHE.

Komnanueit OAO “JleHcTpoiineranp” Obl1a po-
BeZieHa Ooublasi O3HAKOMUTENbHAsE paboTa Mo Jo-
POXHBIM TOKPBITUAM M3 HCKYCCTBEHHBIX KaMHEH
MOILIEHUSI C TEXHUYECKOM CHy>KOOM 3akazuuka u

npoektupoBinkaMu. Ha paccMoTpenue Oblia npea-
JIOKEeHA JOPOXKHAasi KOHCTPYKLHUS C TMOKPBITHEM W3
HCKYCCTBEHHBIX KaMHEIl MOILEHUs, pacyeT KOTOpOi
BbINOIHUIO OO0 “AsblIpoexTCrpoii”.

Ob6o3HavyeHue Tonmupra Marepuan cios
Closi, CM
10 HckyccTBenHble kaMHu MoleHus Tin «BomHa «UNID» 19.10
(225*112,5*100 mm; 112,5%112,5%100 mm)
5 ITeckoneMeHT, NECOK WJIM T'PAHUTHBIN OTCEB
A &&ﬂ' ﬁﬂﬂﬁ ﬂ:ﬂ A o5 [lle6enp rpanutHBIN (Hp. 40-80 MM ¢ 3aKTMHKON (PpaKITHOHHPO-
AAAAAA BaHHBIM MEJIKUM IICOHEM, Ky=0,98
_— — — — — - JByxocHas reopemierka «Ilomudd 40/40»
A &ﬁﬂ ﬁﬁﬂﬁ &'& A o5 [le6enn rpanutHsIi pp. 40-80 MM ¢ 3aKIMHKON (HpaKLIMOHUPO-
BaHHBIM MEJIKAM IICOHEM, Ky=0,98
- JByxocHas reopemierka «[lomudd 40/40»
35 [Tecok cpenHel KpynmHOCTH, COIEpKAHUE TTBUIEBATO-IIIMHUCTON

bpakun 5%, Ky=0,98

I'eorexctiiie «Muakom UIT-300x»

I'pyHT OCHOBaHUs: HACHIITHBIE TPYHTHI, Ky=0,95
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®dotoraJsiepesi padoT 110 MOLECHHUIO.
MIIK «¥Or-2».

CrpourenbHas II0IIaKa epe HauajaoM padboT YcranoBka OOPTOBOro KaMHs JIJIsl 3aKpEIUICHUS
KpaeB MOILEHUS

[IpuMeHEeHHE TEIeCKOMUIECKOTO pyOaHka (hupMbI [Iporecc yknaaku KaMHEH ¢ MOMOIIBbIO MAITMHBI
“PROBST” nj1st TOATOTOBKHA OCHOBaHUS “OPTIMAS”

Pe3nHOoBBIN MOJIOTOK 1)1 IIOATOHKH KaMHEH Mociie W3BieueHre MIOJIOBUHOK KaMHEH CIIeLHaIbHBIM
YKIaaKH. Ha (I)OTO BUJICH I[e(i)eKT MOIICHUA U3-3a 3aXBaToOM C LICJIbIO UX HOCJ'ICHYIOH.[eﬁ 3aMCHBI Ha
HEKA4eCTBEHHOM IIOATOTOBKH OCHOBAaHUS OCJIbIC AJIA O6pa3OBaHI/I$I TCPCBA3KU PAA0B MOIICHUA
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®otorasepesi padoT 10 MOLIECHHIO.
MIIK «tOr-2».

[leTku a1 mpoMeTaHus IMIBOB (HABECHOE T'oroBO€ MoOKpBITHE
obopynosanue k Mammae OPTIMAS)

YCTpOICTBO MOHTAKHOTO €105 JIuBHEBBIN KOJIOZELL
acaJIbTOyKJIaIMKOM

[TpuMbIKaHKE TOPOKHOTO MOKPBITHS K OOPTOBOMY [IpumbIKaHMe KaMHEN MOLIEHUS K MOHOJIUTHOMY
KaMHIO XKene300eTOHHOMY MOKPBITUIO TipruYana
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OnpenenstrominMu (hakTOpaMHy B BBIOOpE 3aKa3-
YUKOM JOPOYKHOTO MOKPBITHS U3 HUCKYCCTBEHHBIX
KaMHeH MOIeHUs! ObUIM: BBICOKAsh PEMOHTONPU-
TOIHOCTB, CTOUMOCTb U CPOKH CTPOUTENBCTBA.

MoriieHue BBITIOIHAIOCH Ha TOTOBOE I11€0eH0Y-
HO€ OCHOBAaHNE MEXAHU3UPOBAaHHBIM YKJIAJUNKOM
xomnaHuu “Optimas”. OcHOBaHUE MO MOILIEHUE
BBITOJIHSUIOCH € MTOMOLIBIO IUIAHUPOBOYHOIO Y-
6aHka “Probst”.

Puc. 15. lopoxkHOE OKPBITHE U3
HCKYCCTBEHHBIX KaMHEH MOIIIEHUS
«Bomna «UNI» Ha repmunane «tOr-2.

5. 3. Jloructuyecknii ueHtp Kopnopauuu TepMHUHANa MPETyCMaTPUBAECTCS BO3BEICHHUE JIOTH-

“Crepx” B OcuHOBO}i pole CTHUYECKUX CKIIAJIOB Kareropuii «A» u «B» olmiei
romaasio oonee 110 000 ToIC. M.

B 2007 romy Kopnopamus «Ctepx» OTKpbLiIa
jJoructudeckuii meHTp B OCHHOBOH porie, Mpeao-
CTaBJISIFOIIMI BeCh KOMILJIEKC YCIYT 10 XpPaHEHHIO U
00paboTtke rpy3oB. Ha Tepputopun KomIuiekca pac-
MOJIOKEHBI: CKJIaJ OTBETCTBEHHOTO XpaHEHUS; aMHU-
HUCTpPAaTUBHBIE U O(QUCHBIEC MOMEIICHHUS; TUIOIIAIKN
JUTSL XpaHEHUsI aBTOTPAHCIIOPTa; KOHTEHHepHas IUIo-
maaKa u apyrue oowekTol. [Iporpammoit pasButus

Kaprouka o0bekTa
“Mo1eHue J0POKHBIX MIOKPBHITHI JJorucTHYecKkoro ckiaaaa Kopnopanun “Crepx”
B OcuHoBo¥i poure”

O6mast nHpopmanus
Cpoxku peanuzauuu: 2011-2012 .
3aka3uuk: Kopnopamus “Crepx”.
Pacuet nopoxnoit koHcTpykuuu BoinoaHeH OO0 “A3zslIpoexTCrpoii”.
[Mnomans nopoxkueix nokpeituii: 20 000 M. kB.(1 ouepens).

I'pynTOBEIE YCOBHA

K 0coOeHHOCTSIM HHKEHEPHO-TEOIOTHUECKUX YCIOBUH yJacTKa CTPOUTENHCTBA OTHOCUTCS HAJIMYNE HA TEPPUTOPUH
MIPOEKTUPYEMOH IIIOMIAIKN THKCOTPOITHBIX TPYHTOB:

- [lecku meiteBarsre (MI'D 2), cymecn neiesarsie mwiactuaabie (M9 4) (mpy HapyImeHNH €CTECTBEHHOTO CIIOXKECHUS,
MIPY TUHAMHYECKOM BO3ZCHCTBUH TEPSIIOT CTPYKTYPHYIO IIPOYHOCTH, HEPEXOST B IUIBIBYHHOE COCTOSIHUE, PE3KO CHIDKAS
IIPX 3TOM 3HAYCHUS CBOMX MPOYHOCTHBIX U Je()OPMAMOHHBIX XapaKTEPUCTHK);

- Cyrmuakn MsarkomtactTudaasle (M 5) - THKCOTpOHbIE IPH HAPYIIEHUH €CTECTBEHHOTO CIIOXKEHIS, TIPH
JUHAMHYIECKOM BO3/ICHCTBUH PE3KO CHIKAIOT ITPOYHOCTHBIC M A€(hOPMAIIIOHHBIE XapaKTEPUCTHKH.

[To crenenn myuynHNCTOCTH NpH 3amMep3aHny, B coorBeTcTBru ¢ CHull 2.05.02-85, neckn nbuieBaTsie 1 MEIKHE
AUI'DS 2,3), cynecu nbuteBarsie (UI'D 4) otHOCsTCs K [V rpynme - CHIBHOIYYHHACTBIM, CYTJIMHKH JIETKUE MTBIIIEBATHIC
(UI'D 5) oTHOCATCS K V IpyNIIE - Ype3MEPHOITYIHHUCTEIM TPYHTAM.

Harpysku
B kadecTBe pacueTHBIX NPUHATHI HArpy3KH OT puucTakepa (Harpy3ka Ha ock 106, 7 T) u 5 sipycoB
KoHTeitHepoB. Harpyska, nepenaBaemas Ha putunr konteiinepa tuna 1A T'OCT 20259-80 cocrapnsier
263 xH (26, 3 Tc).
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Pacuér 1opoxHBIX KOHCTPYKIH, 10 npockOe 3akazumka, BeimoaHmiIo OO0 “A3zwllpoextCrpoii”. Ilpu-

HATasl KOHCTPYKIUA NPCACTABJIICHA B Ta6n1/1ue:

Marepuai cnos

Tonuuua ciosi, cM

K=0,98

UckyccTBeHHbIe KaMHU MoleHust THIT «Eskoo-Six» 10
I'panuTHbBIN OTCEB <5
[le6ens rpanutaBil M 1000-1200 dp. 25-60, 60 40-70 MM ¢ 3aKITHMHKOH Qpakino- 65
HUPOBAaHHBIM MEJIKUM IIeOHEM, IQJ=O,98

I'eocerka «Fornit 40/40» -
[Tecok cpeaHeli KPYITHOCTH, COIEPIKAHUE TTBUICBATO-TIIMHUCTON (Ppakiuu 5%, 30

T'eotexctunp «Typar SF40»

I'pyHT OCHOBaHWS. Ig/=0,95

ApPTyMEHTBI, KOTOpbI€ ObUTH MPUHSTHI 3aKa3YUKOM BO BHUMAHHE U TIOBJIHUSUIA HA €T0 MOJIOKUTEIbHOE
pelieHre o MPUMEHEHUH MOIIICHUS B KaU€CTBE JOPOKHOTO MOKPBITUSI TEPMUHAA:
1) xopoiias peMOHTONIPUTOTHOCTh MOIIEHHUS (111 pEMOHTa He TpedyeTcsl crielnaibHOU TEXHUKH U

00opynoBaHus)

2) peuieBie, 4eM MOHOJUTHBIE KeJIe300€TOHHbBIE TTOKPBITHS;
3) cpokH MPOU3BOACTBA PabOT — OCEHb, KOT/Ia KaU€CTBEHHOE CTPOUTENHCTBO MOHOJIUTHOTO
KeJIe300€TOHHOTO MOKPBITHSI MOXKET OBITh 3aTPYHUTENIBHO B CBSI3U C MIOTOJIHBIMH YCIOBUSMHU.

6. Dxkcnyaranus

Habnronenus 3a BBINOJIHEHHBIMU y4acTKaMU MO-
meanst Ha tepmuHanax “Tlerponecnopr” u “IOI-2”
MOKAa3aJik, YTO B LIEJIOM UX COCTOSIHUE YIOBJIETBOPH-
TenpHOE (cM. mumoctparuu). B 2009 rony Ha teppu-
topuu OAO “IIETPOJIECITOPT” xommanueii “I'pann
Maccap” ObLIM TIPOBEICHBI IITAMIIOBBIC WCIIBITAHHS
JOPOXKHBIX OZIEXK]T C MOKPHITUEM M3 HUCKYCCTBEHHBIX
KaMHEH MOILEHHs], KOTOpble MOATBEPIWIN UX XOPO-
IIyr0 paboTOCTIOCOOHOCTh (PE3yNbTaThl MITaMIIOBBIX
WCIIBITAHWUHN TIPUBEJICHBI B IPUIIOKESHHH 1).

Pazpymienue kaMHell MOIIEHUs TTPOUC-
XOJIUT B 30HE ONOP (PUTUHIOB KOHTEIHEPOB,
YTO SIBJSIETCS] MPOTHO3UPYEMBIM SIBIEHUEM
(puc.16).

Texyuuii peMOHT MOKPBITUM W3 HITYY-
HBIX OJIOKOB HPOU3BOJIUTCS MPH MECTHBIX
MOBPEXACHUAX TOKPBITHSI U COCTOUT U3:

- pa3bopku OJIOKOB Ha YYaCTKE TIOBPEK-
JICHMS;

- BOCCTAHOBJIEHUSI HMCKYCCTBEHHOTO
OCHOBAaHHS C HEOOXOAMMBIM YIIJIOTHEHUEM;

- 3aMEHbI TIOBPEXKIEHHBIX OJIOKOB HOBBI-
MU (M3 PE3epPBHOTO 3araca) ¢ BBIpaBHUBAIO-
I MOCAaAKOM U 3aCBIIIKOU IIIBOB I1€CKOM.

[Ipu »sToM He Tpelyercs mNpUMEHE-

HUE KaKUX-THOO CIEIHaTbHBIX MEXaHW3MOB U
CTPOMTEIBHO-TOPOKHBIX MAaIIMH. PEeMOHT MOXeT
OCYIICCTBIATHCS PAOOYUMU HEBBICOKOH KBasM(uKa-
UK. DTO BHITOJHO OTJIMYAET JAHHBIC TOKPBITHS OT
Ipyrux (COOPHBIX U3 JKEJIE300€TOHHBIX IIJTUT, MOHO-
JUTHBIX JKEJIe300€TOHHBIX U ac(haIbTOBBIX).
OCHOBHBIC TIOJIOKEHHS TIO SKCIUTyaTalu J0-
POXXHBIX TIOKPBITHH U3 KAMHEH MOIIEHUS HU3JI0KEHBI
B NIPWIOKEHUU 2. 3UMHsS yOOpPKa OCYIIECTBIISETCS
MaruHaM#u 000pYIOBAaHHBIMU OTBAJIAMHU M IETKAMHU.

Puc. 16. Pa3pyiienne n10pOXXHBIX MOKPBITUI U3 UCKYCCTBEHHBIX

KaMHeM MOIICHUSA B 30HC KOHTAKTa C (1)I/ITI/IHF3.MI/I.
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CocTosiHMe TOPOKHBIX MOKPBITHI U3 KaMHeH MoueHus1 Ha TepmuHaie “IOI'-2” B nopry Yerb-Jlyra
(2011 r. — yepe3 1 rox mocJie BBOAA TEPMHUHAJIA B IKCILIyaTaAlMIO).

Kpan “LIEBHERR” na nuesmoxoay (380 TonH + Omnopa kpana “LIEBHERR” He BbI3bIBaeT nedopma-
BEC Ipy3a) MepPeIBUTaeTCs BAOJb *k/1 myTei. Koneit- LU TTOKPBITHUS
HOCTb OTCYTCTBYET

O 0

OO0muii BU MOKPBITHS. BUIEH YKIIOH MOKPBITUS B Cxitagupyemblii Tpy3 — METAUTUIECKUE OTIIMBKU
CTOPOHY BOJOCOOPHOTO KOJIOAIIA BecoM 900 kr kaxaas

- L N0

}l:‘_:”

JledekTsl TOKpBITHSI — MeCTHBIE AeopMmaruu okosto  CKalbIBaHHE YITIOB HEKOTOPBIX KAMHEH MOILCHHS —
HEKOTOPBIX KOJIOJIIIEB OBLTH YCTPaHEHBI B PaMKax penkuii nedekT moKpbIThs. Bo3MOKHBIE IPHYMHBL:
TapaHTUHHBIX 0053aTEIBCTB B TCYCHUE HENIENN 1) BBICTYNI KaMHS HaJl OOLIMM YPOBHEM HOKPBITHS;
2) 3HaUMTENIbHAsl COCPEOTOYECHHAS HAarpy3Ka Ha Io-
KpBITHE (METAJUIMYECKUE MTPEMETHI | T. I1.)
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Tepmunaa “IlerpoJsiecnopt”
(2010 . — 1Ba roaa mocJie HAYAJIA IKCILTYATAUN)

I'py3oBoii ipoesn. [IpononbHas 0Ch MOILIEHUS CO-
BIIAJIACT C HAIPABJICHUEM JIBUKEHHS TPAHCIIOpPTA U
KOHTEHMHEPHOIO Ieperpyskaress. B kKoHTakTe ¢ Koje-
COM aBTOMOOMJISI HAXOJUTCS CTPOTO ONpPENIEICHHOE
KOJIMYECTBO Ps10B KaMHe. Co BpeMEHEM BO3MOXKHO
oOpa3oBaHue konerHocTu. Ha MoMeHT poTocheMkn
KOJIEHHOCTb OTCYTCTBYET

B neBoif yactu poTOCHUMKA BUIHBI CIIEABI OT KOJIEC
KOHTEHHEPHOTro mneperpyxkarens. Buaumast konei-
HOCTb OTCYTCTBYET

CocrosiHue JOPOKHOTO TOKPBITHS B 30HE
(buTHHTOB KOHTeHHEepOB. Buana aedopmarms
MTOKPBITHS OT 3HAYUTEIBHBIX COCPETIOTOUCHHBIX
Harpy3ox.

Ha nuiieBoit moBepxHOCTH KAMHEW HAUMHAETCSA
MPOIIECC Pa3pPyIICHUS.

B 30HaX OnOpBI UTHHTOB PEKOMEHTYETCS
YCTaHaBJIMBATh MOJMATHUKH — OMTOPHBIC TUTUTHI,
pacrpenensonre Harpy3Ky, Wid ¢ TeUeHUEeM
BPEMEHH pa3pyIlICHHbIC KAMHH MOTYT OBITh 3a-
MEHEHBI Ha IIeJIbIE
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ITPUJIOKEHU A

IIpunoxenue 1

Pe3yabrarsl ncciie10BaHMi pad0Thl JOPOKHBIX NOKPBITHI M3 HCKYCCTBEHHBIX KAMHel
MOIIICHHS.

B nanHOM paszznene 0000IIeHbI pe3ybTaThl OTeue-
CTBEHHBIX M 3apyOeXXHBIX HCCIEIOBAHUH MO JOPOXK-
HBIM IMOKPBITUAM W3 UCKYCCTBCHHBIX KaMHel MO1Ie-
HUA.

BausinMe MIBOB U PacKJIAJKU KaMHeH Mollle-
HHUS.

HccnenoBanusMu KOHQUTYpALUA 2IEMEHTOB MO-
ILIEHUS, a TAK)KE IIIBOB U CBSI3€H MEX/1y KaMHSIMU 3a-
Humaics A. A. Tumodees [7].

B 1OpOKHBIX NOKpBITHSX H3 HCKYCCTBEHHBIX
KaMHeH MOIIIEHUS BA)KHOE 3HAYEHUE UMEIOT I1IBbI, KO-
Topble 00pa3ytoT Hanbosee ys3BuMble Mecta. Heobo-
CHOBAHHOE YBEJIMYEHHE KOJIMYECTBA 1LIBOB BbI3bIBACT
YIAOpOXKaHUE CTPOMUTENBCTBA U yXYALIEHUE YCIOBUM
skciutyarauuu. Ilostomy, ciegyer cTpeMuThes K
YMEHBILIEHUIO KOJIMYECTBA LIIBOB.

@opMmynbl A ONPEAENEHUs] NPOTSHKEHHOCTH
IBOB M 00beMa MaTepualia sl UX 3al0JHEHUS BbI-
BegeHbl A. A. TumodeeBbM [7].

[IpOTs7KEHHOCTD LIBOB:

L=kF/Nf

rne k — koaduiment, xapakrepusyromui KoH-
(urypanuro snemenra (k,=2; k.=1,86); F — muiiomanp
BCErO MOKPBITHUS; f— IUIOMIA/Ib OTAEIBHOTO 3JIEMEHTA.
(13 dhopMmynbl ciaemyert, 94To Al yMEHbIIEHUS TPOTSI-
KEHHOCTU HIBOB HYKHO CTPEMUTCS K MUHUMAJIbHO-
My k ¥ K MaKCUMaJIbHOM IJIOMIAAN OTJAEIBHOTO 3JIe-
MeHTa f.

OO0BEM 3amoIHEHHs] IIBOB B TMOKPBITHH MOXKHO
oTpeseNuTh Mo GhopmyIe:

V.= zl k Q'j—f oh

e 0 — CpeaHee 3HAuY€HHWE LIUPUHBI
h —TonmuHa 1eMEeHTOB COOPHBIX MOKPBITHIA.

A. A. Tumodees npuién K BbIBOAY, YTO Haubo-
JIee 1esIeco00pa3HbIM C TOYKH 3PEHUS] MUHUMAIIbHON
MPOTSDKEHHOCTH IIIBOB B TOKPBITUU SIBIIICTCS WIC-
MOJIH30BaHUE TUTUT C OCHOBAHUSIMH M3 TPABUIIBHBIX
IIECTUYTOIBHUKOB.

Ecnu, HanpuMep, KOIWYECTBO MIBOB B TIOKPBITHH
U3 MPABWIBHBIX MICCTUYTONBHBIX IUTUT MPUHATH 32
100%, To B ciiy4ae MpUMEHEHUSI PABHOBEIUKHUX KBa-
JIPaTHBIX TUTUT KOJUYECTBO MBOB cocTaBut 107,5%,
IIPU TPEYToJIbHBIX InTax — 123%.

1I1Ba;

BaxHOoe 3HaYeHHME UMEET PACIOIOKCHUE IIBOB
B MOKPBITHH. [1JI1 paBHOMEPHOTO M3HOCAa COOPHOTO
HOKPBITHS KEIAaTeIbHO TaKOe PACIIOIIOKECHHUE IITBOB,
YTOOBI BCE MECTA CTBIKOB ILIHT MMOABCPraJIuCh Ipu-
MEpHO OJIMHAKOBOMY BO3ieHcTBHIO TpaHcmopra. C
OTOW TOYKH 3pEHUs B IOKPBITUU JIydllle BCETO MC-
MMOJIb30BATh MICCTUYTOJILHBIC IIJIMTHI, TAC MIBBI pac-
IMMOJIOKCHBI O] PA3JIMYHBIMU YITIaMU K OCH JOPOTU U
OoJiee paBHOMEPHO M3HALIUBAIOTCS.

s obecnieyeHHst MPOYHOCTH, POBHOCTH M paB-
HOMEPHOTO H3HOCA JIOPO)KHOTO TOKPBITHS, PEKO-
MEHJIyeTCsl BECTH YKJIAJKy KaMHEW MOILEHUs I10]
yriioM 45° K OCH JIBUXKEHHSI aBTOTPAHCIIOPTA, YTOOBI
BCE MECTa CTHIKOB KaMHEH MMOJIBEPTaIuCh TPUMEPHO
OZIMHAKOBOMY H3HOCY, a B KOHTakTe C KOJECOM
HAXOAMIOCh MAKCUMAJIBHOE KOJIMYECTBO DJIEMEHTOB
MOIIICHUS.

Puc. 17.
KJIaJKa KaMHe# o yrom 45° k ocu npoesaa (poto
npenocrapiieHo kommanueit “OPTIMAS”).

Momnienue Tepputopun mnopta. Pac-

Kpome toro, packmaaka KamMHEH MOIIEHHUS TIOJ
yrioM 45° K 0CcH ABUKEHUSI OCHOBHOM JBHUKYIIEHCS
Harpy3Kkd CHOCOOCTBYET CHHKEHHUIO IIyMa TIpu
JIBIKEHUU.
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HenpaBuibHO

HampaBnenue 1BUKeHUS.

[IpogonpHast OCh MOIIIEHUS COBMATACT C HAMIPABICHUEM JIBIKCHUS TPAHCIIOPTA.
B koHTaKTe ¢ KOJIECOM aBTOMOOMIISI HAXOIUTCS CTPOTO OIPE/IEIICHHOE KOJIMYEeCTBO PSZIOB KAMHEH.
BeposiTHOCTB 00pa3oBaHus KOJICH U M3HOCA, HAIPUMEP, 110 HAIIPABJICHUIO BbE3/1a B Tapax.
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HanpaBneHI/Ie JABWIKCHUS.

PCKOMCH,[[yeMaH packiiaaka KaMHeEH MOIIICHUS B TIOKPBITUH.
B xoHTaKTe ¢ KOJIECOM aBTOMOOUJIS HaxoguTcCs 0OIIBIIOE KOIMUECTBO KAMHEHN MOIIICHUA.
Harpy31<a pacrpeacsieTCs Ha Ooiee IMHUPOKYIO IJI0IAaab. BCpOHTHOCTB O6paSOBaHI/I$I KOJIC YMCHBIIACTCH.

Puc. 18. HenpaBuibHas v npaBUiIbHAS pacKiIaKa KAMHEH MOIIEHUS B TOPOKHOM IMOKPBITHH.

[Ipn Mexanuzauuu paboOT MO MOILEHUIO KaMHHU
MOILIEHUS YKJIAJIbIBAIOTCSI B TOKPBITUE KapTaMu (pHC.
19).

Puc. 19. Bapuant packiaaku kKaMHEH MOILIEHUS
“Bonna “UNI” npu MexaHU3UpOBaHHON yKJIaJIKe.

Kapra coorBeTrcTBYeT OQHOMY psily MCKYCCTBEH-
HBIX KAMHEH YJIOKEHHBIX B ITOJJIOHE.

1. PacnonoxxeHne kamHeW MOIIEHMSI B KapTax
CIOCOOCTBYET MaKCHMAaJlbHOMY BKIIFOYEHHUIO BCEX
MEJIKOIITYYHBIX 3JIEMEHTOB B paboTy TOPOKHOTO TO-
KPBITHS, @ TAKXKE UX PAaBHOMEPHOMY M3HOCY.
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2. Bectu MeXaHU3MPOBAHHYIO YKIIAJKy CJEIyeT
TakKuM 00pa30M, 4TOOBI B HAIPABIICHUU JBUKCHHUS
OCHOBHOM TSDKEJION MEpPEerpy304HON TEXHUKH, B JI0-
POXKHOM HOKPBITUM OTCYTCTBOB&JIM  “‘CKBO3HBIE”
IIBBI.

I[J'I?I 3allOJIHCHUS MIBOB MOT'YT IIPUMCHATBHCA CIIC-
uanbHble coctaBbl ROMEX (www. pavingmaster.
ru). quick-mix (www.quick-mix.com/ru) u ap.

Pacnpenessiioniasi  cnoco0HOCTH IOPOKHBIX
MOKPBITHH U3 UCKYCCTBEHHBIX KAMHE MOIIeHHS.

O0630p u aHanmu3 3apyO0eKHBIX pabOT MO HccIe-
JIOBAaHHUIO JOPOXKHBIX MOKPBITUH M3 MCKYCCTBEHHBIX
kamHuen morenus BeimonHeH H. C. ITaBnosoii [5]. B
paboTe TPUBOAATCS NAaHHBIC 1O 3aBUCUMOCTH pac-
MpeestoIIel cioCOOHOCTH OJIOUHOTO MOKPBITUS OT
BEJIMYMHBI TTPUKJIAILIBAEMON HArPy3KH, BHJA OCHO-
BaHUsl, BEJIMYMHBI IIIBOB U CTCTICHH WX 3ATIOTHCHHUS.



IIpu wuccnegoBaHuM pacnpenensoneii cnocoo-
HOCTH OETOHHBIX OJIOKOB pa3inYHOl KOH(UTypauuy,
UCIIOJIb30BAJICA JIOTOK, IJI€ BBINOIHSIIACH TOPOKHAsS
KOHCTPYKIMS M 3aKJIabIBaJINCh JaTYUKHU JABJICHHUS.
[Ipu neiicTBUM (UKCUPOBAHHOW HArpy3KH, C MOMO-
b0 JATYMKOB CHUMAJIMCh ITOKA3aHUS JABJICHHS Ha
1youne 12-13 ¢M OT MOBEPXHOCTH, T. €. MOA CJIO-
eM recka. M3 pe3ynbTaToB MCHBITAHUN BUIHO (CM.
Tab71.), 4TO MPU BO3AECUCTBUM CTATMUECKON HArpy3KU

0JI0KM B OKPBITUH PabOTAIOT COBMECTHO U MO3BOJISI-
I0T YMEHBILIUTH JABJICHUE B BEPXHEM CJIO€ OCHOBAHUS
Ha 7- 44 %, npudeM pacrpeensionas crnocoOHOCTh
HOKPBITUS U3 OETOHHBIX OJIOKOB yBEJTUYMBACTCS MPU
BO3pDACTaHUM IpUKIaabIBaeMoi Harpys3ku. @Dop-
Ma M pa3Mmep OJOKOB, B Ipeienax pacCMOTPEHHBIX
HE3HAYUTEJIbHO BIIMAET HA XapakTep W3MEHEHUs
HalnpsHKEHHO-1e(OpPMUPOBAaHHOTO OCHOBAHMUSL.

Pacripenenstomniast cnocoOHOCTh OETOHHBIX OJIOKOB Ha TIIyOHHE BepXa OCHOBAaHUS

I[MpukaapiBacMoe naBieHue, KH/m?
Dopwa Grioka g;jraef’c‘fd 120 250 380 510
MakcuMalbHbIe JaBJIEHHS B JaTYUKE, %o OT MPUKIABIBAEMOTO

[IpsimoyronbHas 20x10x6,5 91 75 66 57
Ourypnas 22,5x11x8 93 75 65 58
Ourypnas 19x9x6,5 87 76 67 62
Boinna 22x11x8 85 73 65 59
Boinna 17x9,5x8 92 78 61 56
®durypHas 22,5x11x7,7 83 72 67 65
CpenHee 3HaYCHHE 89 75 65 59

O xapakrepe nepepacupelesIeHuss CTaTHYECKOU
Harpy3kd OT LIEHTpa NPUIOKEHUS Harpy3Kd HaroT
IIPEICTABICHHBIE KPUBBIE W3MEHEHMs JaBICHUS B
BepxXHeM ci1oe ocHoBaHus (puc. 20). 31eck BUAHO, YTO
IPU yBEJIWYEHUM CTAaTMYECKOM Harpy3ku COBMECT-
HOCTb pa0boThl OJIOKOB Bo3pacTaeT. Tak, 1aBjieHue oT
Harpy3ku B 120 kH/m? yxe Ha paccrosiauu 10 cMm ot
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paccToAHde OT LeNTDA LPMIACKeHHA LATDPY3KH, M
Puc. 20. 3meHeHue gaBieHus: B BEPXHEM CIIO€
OCHOBAaHUs B 3aBUCUMOCTH OT IIPUKJIaIbIBAEMON Ha-
IPY3KH: a) CXeMa UCTIbITaHUi; 0) KpUBbIE N3MEHEHHS
JIaBJICHUH OT MPUKJIAJBIBAEMON HATPY3KHU:
1-510 kH/m?; 2 - 380 kH/m?; 3 — 250 kH/m?;
4 — 120 kH/m?.

LIEHTPA PUJIOKEHUS HArPYy3KHU COCTABJIAIOT JIUILIb 3%
OT MX MakCHUMajbHOro 3HaueHus. llpu yBennuenun
Harpysku B 4,3 pa3a nasieHue cocrasistouee ~ 3%
OT MaKCHMAaJIbHOTO, (PMKCHPOBAJIOCh HA PACCTOSHUU
30 cm or ueHrtpa. Jlpyrumum wHcciaenoBaHUSIMU
YCTAHOBJIEHO, YTO TNpPH BO3ACHCTBUM Ha OJIIOYHOE
MOKPBITUE JUHAMHYECKON Harpy3ku COBMECTHOCTH
paboThl GJIOKOB TAK)KE YBEIUIMBAETCS.

Pacnpenenstomas cnocoOHOCTh UTypHBIX O110-
KOB BO MHOT'OM 3aBMCHUT OT MOAYJISl yIIPYTOCTH OCHO-
BaHMs. BbuUIM HCHBITAHBI TPOTYaphl C MOKPHITUAIMHU
u3 O70Kk0oB B (popMe TPEXITMCTHUKA, HA MECUAHOM
ocHOBaHUU ¢ moayseM ynpyrocta 23,0 Mlla u ko-
s dunmentom ymiaotHeHus ~ 0,96, a Taxxe Ha OCHO-
BaHMSX U3 LIEOHS M TOILEro O0eToHa, MMEIOLIUX CO-
OTBETCTBEHHO MOAYJU YNPYTOCTH HA NOBEPXHOCTHU
62,6 u 112 MIla.

Ha necuanoM oCHOBaHUM O/ BTOPBIM, TPETHUM,
ISATHIM OJIOKaMH ITPOrvObI COCTABIISIIA COOTBETCTBEH-
Ho 40-45, 20-24, 4-6% OoT MaKCUMAaJIbHOI'O 3HAYCHHSI.
Ha ocHoBanuu u3 mieOHs u Touiero O0eToHa nepena-
4ya Harpysku nepexonuT nosiHee. [locTpoeHHble Ha
OCHOBE pe3y/bTaToB UCIBITaHUM rpaduku (puc. 21)
XapaKTepU3yloT BIUSHHE OCHOBaHME Ha BEIMYUHY
nepe1aBaeMoi Harpy3Ku.
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Puc. 21. Pacnipenenstomiast ciocOOHOCTh (PUTYPHBIX
0JIOKOB Ha Pa3IMYHBIX OCHOBAHUSIX.

Oco0eHHO 00JbIIIOe BIMSHHE HAa COBMECTHOCTD
paboThl OJIOKOB B TOKPBITUM HMMEIOT XapakTep H
nojiHOTa 3anoiHeHus 1mBoB. Ha puc. 22 npusene-
HBI KPUBBIE, OTPAXKAIOIINE XapaKTep paclpeieIeHus
nporu0OB B OJNOYHOM TOKPBITUU TPH PA3THIHOM
3aMoJTHeHNN MIBOB TieckoM. [lo Mepe yBenmndeHus
KECTKOCTH TIOKPBITHSI IPOUCXOIUT YMEHBIIICHHE 3HA-
YeHHs TPOTruda ¢ OMHOBPEMEHHBIM POCTOM pajnyca
Yary mporuoos.
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Puc. 22. Dmropa yanmm nporudoB OT HArpy3KH:
1- U1t GJIOYHOTO TTOKPBITHUS C 3AIIOTHCHHBIMH T1€-
CKOM IIIBaMH; 2- JJis OJIOYHOTO TTOKPBITHSI C 3aT0JI-
HEHHBIMH IIBAMU; 3-I1JI1 MOHOJIUTHOTO OETOHHOIO
MOKPBITHS TOH K€ TOJIIUHBIL.

Pesynbrarel 3apyOeHBIX HCCICIOBAHUN H3JI0-
xeHHbIX B padore H.C. IlaBiioBoil MOATBEPk AT
skcriepuMenThl FO.b. KocTukoBa BBIMOTHEHHBIE B
pamMKax JHUCCepPTAMOHHOW paboThl IO HCCIEeI0Ba-
HUIO BJIUSHUS TApaMeTPOB TOKPBITUS U3 HCKYCCT-
BEHHBIX KAMHEW MOUIEHUS HA MPOYHOCTH JIOPOKHOMU
onex sl [2]. MccnemoBanus MpOBOAMINCH B TPYHTO-
BOM JIOTKE (puc. 23).
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Lenp skcmepuMeHTa — U3yueHUE BIUSHUS pas-
MepoB U (GopMbI KaMHEH MOIUIEHHs, MaTepuaia 3a-
MOJTHEHUS MIBOB Ha Je()OpPMUPOBAHHOE COCTOSIHHE
JIOPOXKHOU OJI€KIBI.
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Puc. 23. O0uuii BUg ¥ cXxeMa HCIbITaTeIbHOM
YCTAHOBKH:
1-metannuueckas pama; 2-pyHaamMenT; 3-MeTam-
YECKHUH SIIMK; 4-MCKYyCCTBEHHbIE KAMHU MOILICHHS;
5-cnou TOpOKHOM OEkKbI; 6-TUAPABINYECKUI
JIOMKpar; 7 — ITami; 8-TUHAMOMETp Ha CKaTHE;
9-narunky nepeMenieHui.

Pesynbrarsl uccienoBaHuil oKa3aau, YTO KAMHHU
MOILIEHUS ¢ KPUBOJIMHEWHBIMY TPaHAMHU, 33 CUET UME-
IOIIMXCS B TUIAaHE BBICTYIIOB HauboJiee MOJHO BOBIIE-
KalOTCsl B pabOTy MOKPBITUSA. 111 BBICOKOHArpy»XeH-
HBIX TEPPUTOPUI MPENNOYTUTEIBHO HCIOIb30BATh
KaMHHM ¢ pa3MepaMu B miaHe He 6onee 200 x200 mm.

Takum 06p330M, Ha OCHOBAHHWH BbITIOJTHCHHBIX
I/ICCJ'ICJIOBaHI/If/'I MOKHO CACJIaTh CJICAYIONINEC BBIBOABI.
I/ICKYCCTBGHHHG KaMHHU MOIICHUA YIACPKUBAIOTCA B
IMMOKPBITHHU TMOCPEACTBOM TPCHUA MCKIAY OOKOBBI-
MU T'paHAMHU, KOTOPOC IMEPCAACTCA IMMECKOM, HAXOMS-
MUMCA B MIBaX MCKAY HUMH, U MMO3BOJISICT KaMHSIM



3aMKHYTBCA U PpACHIPCACIIAITE BEPTUKAJIBHBIC HAI'PY3-
KM Ha OoJiee IIUPOKYHO 30HY, YEM 30HA MPUITIOKCHUS
HarpyskHu. Hannune 00KOBBIX YHOopoOB UCKIIKOYACT I'o-
PU30OHTAJIBHOC CMCIICHUA OTACIIbHBIX 01okoB. Mac-
Ca KaXXA0ro KaMHA B OTACIIBHOCTH 110 OTHOIICHHIO K
Harpyske gaxxe OT CaMOro JICI'KOro aBTOMOOMIIS Ha-
CTOJIBKO Majia, UTO OHU MOTYT OBITh YCTOﬁqHBBIMH
B IOKPBITUH TOJILKO 6J1aroz[ap51 BJIUSIHUIO OPYT Ha

apyra.

HITamMnoBbie UCNBITAHUS JOPOKHBIX MOKPHI-
THH M3 UCKYCCTBEHHBIX KaAMHell MOILIEHHMS B Ha-
TYPHBIX YCJIOBHSAX.

B 2009 r komnanueit OOO “I'pann Maccap” Oblu
BBITIOJIHEHBI  [ITAMIIOBBIE HCIIBITAHUS  JTOPOKHBIX
OJICK]I C TIOKPBITUEM U3 KaMHEHW MOIIEHUS Ha TeppH-
topuu OAO “Ilerponecnopr” (Cankt-IlerepOypr).

[[ITaMIiOBBIE UCTIBITAHUSI TPYHTOB U MCKYCCTBEH-
HBIX OCHOBAaHUH SIBJISIETCS] OAHUM M3 TOUYHBIX METOJOB

T —

B

MO OMpeNeNeHnI0 UX (haKTHUECKUX JePOpMaTHBHBIX
XapaKTepUCTUK (MOl YNPYrOCTH M MOAYINS Jie-
dbopmanum), a Takke HX Hecylel crnocoOHocTH. Yem
JydIlle YIUIOTHEHBI CIIOM UCKYCCTBEHHOTO OCHOBAHMUS,
TEM MEHBbIIIE BEIMYMHA OCTATOYHOU U yIipyroi nedop-
MAaIlM{ U TEM MEHbIIIe COOTHOILIEHHE MEXKITy MOyIeM
YIOPYTOCTH U MOAYJAEM Je(POpMaIu.

Kpurepuii o11eHKH MIPOYHOCTH JOPOKHOU OJIEHKIbI
(KOHCTPYKIUH) — YIPYTHIA TPOTrU0 1 BEIYMCICHHBIH 11O
€ro BeIMYMHE MOAYNb ynpyroctu. Yem Oombliie mpo-
0 TOPOXKHBIX ONEXKI IO JAaHHON Harpy3Koi, Tem,
CJICIOBATCIIBbHO, MEHBIIEH KECTKOCThIO W MEHBIIEH
pacrpeensoniei CnocoOHOCTbI0 OHU 00JIAIALOT.

Momynb ynpyrocTu JOPOXKHOM ONEXKAbI MM Ma-
Tepuasa ee clos - OTHOILIEHHE YAeTbHOTO JIaBICHHS,
nepeaBaeMoro UCTBbITaTeNIbHOM Harpy3Koid, K OTHO-
CUTeNbHOU ympyroi nedopmanuu. OTHOCUTENbHAS
yopyras nedopmaiys paBHa OTHOILIECHHUIO YIPYTOM
(o6parumoii) neopmanuu AOPOKHON OAEKIBI WU

T

i)
i

Puc. 24. [IpoBeieHue mITaMIoBOro UCIbITAHUSI.

Marepuana ee ciosi K AMaMeTpy Kpyra, paBHOBEIH-
KOTO I10 TUIOIIA/I OTIIEYaTKy KoJieca pacueTHOTrO aB-
TOMOOHIIS.

[IITaMIIOBBIE HCIIBITAHUS BBINOJIHSAIUCH B COOT-
BerctBun ¢ ['OCT 20276-99 “Metoasl mosieBoro
OTIpeJICNIEHUs] XapaKTEPUCTHK MPOYHOCTH U Jedop-
mupyemoct” u BCH 46-83 “Unctpykuus no mnpo-
€KTUPOBAHUIO JTOPOXKHBIX OJIEK]] HEKECTKOTO THUMa”
(puc. 24).

[ToMumo pemieHrss OCHOBHOM 3aJ1a4i UCTIBITAHUI
- IPOBEPKHU KauecTBA YIUIOTHEHMSI CII0€B OCHOBAaHUS
JIOPOYKHOM OZ1€K/IbI, OBLIT TOCTABJIEH SKCIIEPUMEHT I10
UCCIIEIOBAHUIO J1e(hOPMATUBHBIX XapaKTEPUCTUK J10-
POKHOM OZIEK/IBI C TOKPBITUEM U3 KAMHEN MOIIECHUS
u 0e3 Hero.

Pesynbrarsl m3MepeHnid U BBIYUCICHUN, TPaQUKH
nedopMaruii mpeacTaBieHbl Ha puc. 25.

Monysab yIpyrocTH TOPOKHOMN ONIEXKIbI C TIOKPHI-
THEM U3 UCKYCCTBEHHBIX KaMHEHW MOIIEHHS MpU Ha-
rpysKe Ha wramn 5,65 1—E =2 2989 kec/cu?, a 6e3
KaMHEH MOIICHUS — Eynpz 1 733,3 kec/cm?, 9To mpaK-
TH4ecku Ha 25% menbuie. Takum 00pa3oM, JaHHBIN
HKCIIEPUMEHT MOATBEPKIACT HATMUNE PACIIPEIEIISIO-
el CoCOOHOCTH TOPOKHOTO MOKPHITHS U3 KaMHEH
MOIICHHS TIPH BO3ACUCTBUM Harpy3ku. OTaenbHbIe
KaMHH, HaXO/SIIMECs] B KOHTAKTE C HArpy3Kou rmepe-
JIAfOT YacTh ee coceHuM. Takum oO0pazom, Harpys3ka
pacnpezensercsa Ha 0osiee NIMPOKYIO IIOMAb.
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IIpuioxenue 2

IIpaBuiia TPAaHCNOPTHPOBKH, YKJIAAKH M IKCILUIYaTALHH HCKYCCTBEHHBIX KAMHeH MOIIeHUsI

Hacrosinue npaBuia pacnpocTpaHsSIOTCsl Ha UC-
KyCCTBEHHbIE KaMHM MollleHus npousBoiactsa OAO
“JlencTpoiigeTann”.

TpeOoBaHUsI K MCKYCCTBEHHBIM KaMHSM MOIIe-
HUS coepxkarcs B cienyromux nokymenrax: ['OCT
17608-91 “Ilnutel GeToHHBIE TpOTYapHbIe. TexHuue-
ckue ycnosus”, TY 5746-001-33157194-97 “Kamuu
UCKYCCTBEHHbIE NMOKpeITUil nopor”’, TY 5746-018-
03984296-2004 “Uznenusi OCTOHHBIE TPOTyapHbIE”
u TY 5746-020-03984296-2005 “Ilnutel OeTOHHBIE
TpOTyapHbI€ C (PaKTypHOU MOBEPXHOCTHIO .

1. HckyccTBeHHblE KAMHHM MOLIEHMSI I1OCTaBIIs-
IOTCSl B IITA0EIIAX, YIOKESHHBIX Ha JEPEBSIHHBIC TOJI-
nousl. [llTaGenss 06epHYTHl YHaKOBOYHOHN IUICHKON
WM CTAJIbHOW YIIAaKOBOYHOM JIEHTOM, NpeNOTBpalla-
IOIIMX pacChlllaHue KaMHEH MoIIeHHus U3 mTales.
He nomyckaercs norpy3ka kaMHe MOILEHUS, a TaK-
Ke UX pasrpy3ka cOpacbIBaHUEM.

2. Pasrpyska mraGeneii kaMHEH MOIICHHS U3
ABTOTPAHCIIOPTA JOKHA OCYLIECTBIIATHCS:

-aBTOIIOTPY34YHKOM;

-MSTKMMHU JIEHTOYHBIMH CTPOIAMU;

-OOBIYHBIMM METAJUIMYECKUMH CTPOIIAMHU Yepe3
JIEPEBSIHHBIE MTPOKJIATKU, YCTAHABINBAEMbIE CHU3Y U
CBepXy MTaless A1l HCKIIIOUEHUS €T0 Pa3pyLICHHUS.

3. VYknaaka KamMHEH MOILIEHHUS TPOU3BOJIUTCS
BPYUYHYIO0, JINOO IPU MOMOIIHY CHIEIMATIBHOMN YKIIaI04-
HOM TexHUKHU. [IoAroHKa IIUTKU IPOU3BOAUTCS IIPU
MIOMOIIIM CHELUAIBHBIX PE3UHOBBIX MOJIOTKOB. [Ipn
MOATOHKE IUTMTKU 3aPEIIaeTcsi OMTh OHOM IUINTKON
10 JIpyroi, MCIIOJIb30BaTh METAIIUYECKUE HHCTPY-
MEHTBI, TM00 MOJIOTKU M3 TBEPBIX MOPOJ I€PEBA.

4. BBop B 3KCIUTyaTalUIO TOPOKHOTO MOKPBITHS
U3 UCKYCCTBEHHBIX KaMHEH MOIIEHHS OCYLIECTBIIS-
€TCs HE paHee, 4eM uepe3 7 AHEH Iociie yCTpoucTBa
CJIOSI OCHOBaHUS M3 Marepuana, o0pabOTaHHOIO Iie-
MEHTOM. /{0 yKa3aHHOIO CpOKa 3alpeIiaercs JBUKe-
HUE aBTOTPAHCIOPTHBIX CPEACTB.

5. B nHavanwHbIil nepuoj skcrutyatauuu (1 me-
csll), KOrJa IMPOMCXOAWUT JONOJHUTENbHAs OCalKa
KaMHEH, CIeNyeT OrpaHUYUTh BO3MOXKHOCTD JIBUIKE-
HUS 110 IOPO’KHOMY IOKPBITHIO NMOJBUKHON HArpys-
KH.

6. Ilecok ais 3amONHEHUS ILIBOB MEXKAY KaMHsI-
MU MOUIEHHMSI, IO BO3MOXHOCTH, CJIEAYET OCTAaBUTh
Ha MOKPHITUM Ha 1-2 Hexenu. YaalieHue necka Mexa-
HUYECKUM CIIOCOOOM BO3MOXKHO TOJIBKO TOCJE CTa-

OunM3alyu KaMHEeH B MOKPBITUM M YETKOTO 00O03HA-
YEHMsI CTHIKOBBIX IIIBOB.

7. Harpy3ka Ha OCHM aBTOTpaHCIOpTa AOJKHA
ObITh pErIaMEHTUPOBaHA B KaXKJOM KOHKPETHOM
IIPOEKTE CTPOUTENILCTBA. 3aIIPEIAETCs BO3AEHCTBHE
Ha JJOPOKHOE MOKPBITHE OOJIbILEH HATPY3KH, 4TO MO-
XKET MOBJIEYb 32 cO00 HapyIIEHHE POBHOCTH MTOKPHI-
THUS ¥ pa3pyLICHUE KaMHS MOLIEHHUS.

8. B Teuenuu nepporo (MHOIJa U BTOPOro) rojaa
JKCIUIyaTallud BO3MOXXKHO BBIBETPUBAHUE IIOBEP-
XHOCTH OETOHHBIX HMCKYCCTBEHHBIX KaMHEW, MOi-
BEPraroluXxcs BO3ACUCTBUIO BJIATU C IEPEMEHHOU
MHTEHCUBHOCTBIO U BXOJSLIETO B COCTAB BO3yXa yI-
nexucioro rasa. IIpu 3ToM Ha MOBEpXHOCTH KaMHEHN
BBIJIETISIIOTCS IPOYKTHI X B3aUMOJIECHCTBUS C XUMHU-
YEeCKHUMHU COCIMHEHUSMH, BXOJSIINMU B COCTaB O€To-
Ha (BBICOJIBI). B HEOOIBIINX 00beMax TaKoe SIBICHUE
JIOIyCTUMO, TIOCKOJIBKY HE BIIMSET Ha IPOYHOCTHBIE
CBOMCTBA NOKpPBITHs. [ ynaneHus BBICOJIIOB U UX
NpOQHUIAKTUKH CJIEAyeT MPUMEHATh CIEIHaIbHbIe
CPEACTBA - OYUCTUTENH U TUAPOPOOU3aTOPHI, HATIPU-
mep, komnanuuu [IEHTA (www. penta-91.ru).

9. Bo uzbexanue paspylieHUs JEKOPATHBHOIO
CJIOSl KaMHSl U €T0 JIMLEBOW MOBEPXHOCTH, HE PEKO-
MEHJIyeTCSl MCIOJb30BaTh JUIsl YOOPKH HHCTPYMEH-
Tl C METAJUNIMYECKON paboyell 4acThlO MU MOBEPX-
HOCThIO. B 3uMHuil nepuoa, npu yOoopke HOKPBITUS
HENb3sl IPUMEHSATh CPENCTBA, COAEpXKAIUE TEXHU-
YECKY0 COJib. B KauecTBe aHTUIOJI0IEIHBIX CPENCTB
PEKOMEHAYETCSI IPUMEHATh NE€COK WM I'PAHUTHYIO
KpouIKy. YOOpKa MPOMBIIIUIEHHBIX TEPPUTOPUI (KOH-
TeHHEepHBIE TEPMUHAIIBI, CKJIQJCKHE IUIOLIAIKH 1 JIP.)
OCYIIECTBIISIETCS O CIEIHAIbHO pa3padOTaHHOMY
pETJIAMEHTY.

10. 3anpemiaercs pe3koe TOPMOKEHHUE U CTapT C
MPOOYKCOBKOW aBTOMOOWIISIM, MMEIOIIUM IIUTIOBAH-
HBIE KoOJIeca.

11. B TedyeHue BCero BpEMEHHM 3KCIUIyaTalllH
MOKPBITUS CIENYET CIEIUTh 3a 3all0JIHEHUEM IIBOB.
[IIBBI 1OMKHBI OBITH 3aIIOJHEHBI HA BCIO BHICOTY Ma-
TEPUAJIOM 3aIIOJIHUTEIIS.

12. Jlna coxpaHeHHs OJAHOTOHHOCTH IIBETa MC-
KyCCTBEHHBIX KaMHEH MOIIEHHsS HEOOXOIUMO Clie-
JUTh, 4TOOBI Ha JOPOKHOM MOKPBITUM HE OBLIO
pa3IMBOB MACIISIHUCTBIX JKUJIKOCTEH M XMMHUYECKHUX
PEaKTUBOB.
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IIpuniaoxenune 3

KoHcTpykTHBHBIE pellieHHs: CONPSIZKeHHs ¢ IPYTMMH BHIaMU NOKPBITHI, 3aKpeIJieHne Kpaés,
MOIIeHHE MeKPebCOBOro MPOCTPaHCTBA*

Puc. 26. Conpsixkenue OI0YHBIX OKPHITUH C JPYTUMH BUJAMH TOKPBITUN
a) MOHOJIUTHBIM OCTOHHBIM (KeJIe300€TOHHBIM), ) COOPHBIM KeJI1e300€TOHHBIM, B) ac(haabToOOETOHHBIM,
1-kaMHU MOIIIeHHS, 2-TIPOCIIONKa Mecka, 3-me0eHb; 4-mecok; 5-6oproBoii OeToHHbIH KameHb 180x300x1000
MM; 6-MOHOJUTHOE OETOHHOE (3KeJIe300€TOHHOE) MOKPBITUE; 7-COOpHBIE KeIe300eTOHHbIE IIUTHI; 8-/1ByX-
cioifHoe ac(hanbro0eTOHHOE MOKPHITHE; 9-111e0eHb, TPOIUTHIH OuTyMOM; 10-3amuBKa OUTYMHON MAacTUKOM.

1

./////1

Puc. 27. ConpsixeHue ¢ OTKPbITHIM TPYHTOM
1-6opToBoii kamens 180 x 300 x 1000 mm;
2-0eToHHAs MOAYIIKA; 3-TPyHT; 4-11e0CHb;
5-1ecok; 6-KaMHH MOIIICHHMS.
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Puc. 28. KoHcTpyK1Ms KeJ1e3HOJOPOXKHOIO Mepee3ia U YCTPONUCTBO JOPOKHOIO MOKPHITHS B palilOHE Keje3-
HOJIOPOKHBIX MYTEH C UCTIONB30BAHUEM KAMHEN MOILICHHUS.

C23)

*[Tpumeuanue. Marepuansl u3 nocobus “Ilokpbrtus noproBsix Tepputopuii” (Ipoekr). OAO “JlenmopHunnpoekt”. OTBeTc-
TBEHHBII HUCIOIHUTENb . HAY4YHbIH coTpyaHuk Bacunbsesckuii 1O. 1., 2006 1.
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000 «ACO» CITi 921-947-80-28
IIpuiaoxenne 4

DJieMeHThbI Bo0ocoopHoii cuctembl ACO (www.acodrain.ru)

Cucrema Juneiinoro sogoorsoga ACO DRAIN S 100-300
Kaacc narpy3sku: ot A 15 10 F900 (10 90 Ton)

IIpenmymecTBa: pazpaboTaHa creuagbHO Mo OoJbIINe Harpy31<H
peméTka ¢ caMO(QUKCUPYIOIIMCS
3aMKOM

YcranoBKa B 6pyc4yaTtke (knacc Harpy3ku D 400- E 600)

BetonHoe ofpamnesxe

= ! Fame -3

i i BPYCHaTHA/ NOKPLTHE K3 NAHT
- e s
> - .
H A 3 | < BETOHHLIR pacTBop
3 I i | p M 1 R -
w | = = s MNp# HeoBxoaHMOETH
o A MOHTEHHBIR WOB
M~
HOWCTRYHLUHA A0POTH
1 Hecywwh cnod
CHOR NoNBL

Cucrema kanajgos ACO DRAIN Monoblock RD 100/200/300
Kaacc narpysku: or D400 no F900 (10 90 1)

IIpenmymecTBa: MOHOJTUTHAS] KOHCTPYKIIMS
JIOTKA U PEIIETKH MO3BOJISIET YCTAaHABIUBATD

KaK BJIOJIb TaK U MOMEPEK Mpoe3kel yacTu
JOpOTH.



http://www.acodrain.ru/�

IIpunoxenue S

IIpumeHeHNe MHHOBAMOHHBIX MATEPHAJIOB IIPH YKPeIJICHMH KOHCTPYKIHI JOPOKHBIX 01K/

KauecTBO 10pOo:KHBIX MOKPBITHI ONpeieasieT Ypo-
BeHb KoM{QopTa noJb30BaHHA Aoporamu. OcoOGeHHO
Ba’KHO 3TO AJIfl TOPOAOB, IJie KOHIEHTPUPYIOTCH Bce
rpy3onacca:kupckue noroku. OdecrneunTb pOBHOCTH U
A0JITOBEYHOCTH achaJabTOOCTOHHBIX MOKPBITHH MOXK-
HO TOJIbKO HA OCHOBE MCIIOJIb30BAHHSI BBICOKOKaYe-
CTBEHHBIX MATepPHUAJIOB M HOBBIX TeXHOJIOTHii. B xone
CTPOUTENHbCTBA MJIM PEKOHCTPYKLIMH aBTOMOOMJILHOM
AOPOTH Ba:KHBIM BOINPOCOM SIBJIsieTCS MOBbINIEHUE HA-
AEeKHOCTH 3eMJIAHOTO 1moJioTHA. C y4yeToM TOro, 4To B
Poccuu npeo61aga0T TeppUTOPHH €O €I1a0bIMU TPYH-
TaMH, NMepBOOYepPeHON NMPoOJieMoil CTaHOBUTCS 00e-
creyeHne TpedyeMbIX MPOYHOCTHBIX XapPaKTePUCTHK
NP CHUKEHUH CPOKOB M CTOUMOCTH pPadoT.

MbI XOTHM MOEJUTHCH C BAMH CBOMM ONBITOM
pellieHns AaHHOH MPo0d/jeMbl H KPaTKO paccka3aTh 0
ABYX TF€OCHHTETHUYECKHMX MaTepuajax, BHIMYCKaeMbIX
rpynnoii komnanueii «MHUAKOM», koropbie mo-
3BOJIAAT CYLIECTBEHHO MOBBICUTH 3(PPeKTUBHOCTH [10-
POKHOI0 CTPOUTEJIHCTBA U J0JITOBEYHOCTH JOPOAKHBIX
KOHCTpYKUMii 0e3 yBeJnUeHHs UX MaTepUaI0éMKOCTH,
TPYAO- M JHEpPro3arpar.

I[Ipumenenne nByxocHoii reocerku I'EO JIC®
B KOHCTPYKIHMSIX IOPOKHOM 0/1€sKIbI

JIByxocHas reopemierka 'EO JIC® - niockuii ro-
JMMEPHBIN MaTepHall CETYATON CTPYKTYPBHI C )KECTKHU-
MU y3JIOBBIMU COEAMHEHUSAMHU, 00pa3yIOUIMMH S4eii-
KH.

OcnoBnas ¢yskuus reopeuietrok ['EO JIC® co-
CTOUT B YKPEIJIEHUU HECBS3HBIX CIIOEB JOPOKHBIX
ONICK], TIEpepacpeieieHu HaIpsKEHU B KOH-
CTPYKLIUH CO CHUKEHHEM HUX YpOBHS B IpyHTE pa-
Oodero cios 3emisiHOro nosnoTtHa. [Ipu 3amnonHenun
A4YeeK TeopenIéTK WHEPTHBIM MaTrepuaioM ¢ Io-
CJIEIYIOIIHUM €0 YIJIOTHEHHEM YacTHUIlbl Marepuaa
bukcupyrorcs B sueikax, u co3naérest apdekr «me-
XaHUYECKOM cTabmIn3aumy.

JByxocHas reopemérka ['EO JIC® oOmnanmaet
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JIOCTaTOYHO OOJBIION KECTKOCTHIO, UTO ITO3BOJISIET
OCHOBaHHUIO BBIICPKUBATh BBICOKHE HArpy3KH MpH
MaJbIX fedopManusx.

OO6nacTy mpUMEHEHUS JBYXOCHBIX T€OpPEHIETOK
['EO JIC
— Yeunenue KoHCMPYKyuu O0OPOACHBIX 00€HCO NOCO-
SAHHBIX U BPEMEHHBIX ABMOMOOUbHBIX 00PO2
— Vcunenue xoncmpykyuu 0opodcnvix 00exco npo-
U3600CMBEHHBIX U MEXHOI02UYECKUX 00po2 U Npoes-
008 (npu cmpoumenvbcmee 06vLEKMo8 Hehme2az06020
KOMNJIeKCAd, 20pHO000bI8arouell U 1eco0odvleaouyel
ompacneu u m.n.)

— Veunenue ocnoeanuil scene3noooposicHuix Hacvinet
— Veunenue xoHcmpykyuii 0OPOACHBIX 00€xHcO Nio-
WaooK noo GvlcoKUe NOCMOSHHbIE HAZPY3KU (102U-
cmuuecKue mepmMuHaIbl, adponopmsl, KOHMeUHepHble
NIOWAOKU, 30Hbl BLINOJIHEHUS NO2PY30-PA32PYIOUHBIX
pabom)

— Yempoiicmeéo uckyccmeennvlx ocHO8aHUll N0 NPo-
MbllUIeHHble NObl

— Yempoiicmeo  uckyccmeennvix  ochosanuil  npu
cmpoumenscmee u pekyriomusayuu noaueonog ThO

ApMHpOBaHHBIE JIBYXOCHBIMHU TEOpPEHIETKAMHU
'EO IC® nopokHble KOHCTPYKLMHU Ojaromapsi mo-
BBIIIIEHHBIM IPOYHOCTHBIM M KCTLTyaTallMOHHBIM Xa-
pakTepucTukaM 00yCIOBIUBAIOT:

— HEBO3MOXXHOCTh B3aWMOIIPOHHKHOBEHHs Ci1aboc-
BSI3HBIX CJIOEB IOPOXKHOM OIEIKIBL;

—BO3MOXHOCTb UCITOJIb30BAHUS MECTHBIX CTPOHUTEIIh-
HBIX MaT€pPUAJIOB, HE YIOBJICTBOPSIOMINX HEKOTOPHIM
TpeOOBAaHUSM BEIYIIETOCS CTPOUTEIHCTBA;

— YMEHbIIICHHE 00bEMOB 3eMJISTHBIX paloT;

— YMEHBIIIEHUE TOIIIUHB KOHCTPYKTUBHBIX CJIOEB
JIOPOYKHBIX OIEK]T;

— YIydIlIeHHEe «paboThD» JOPOKHON KOHCTPYKITUH
MOJ] ICWCTBUEM JUHAMHUYECKHUX HArpy3oK;

— YMEHBIICHHE KOJIee00pa30BaHNUS;

— CHIWKCHHE TMHAMUKH HAKOTUICHHUS M YPOBHS OCTa-
TOYHBIX nedopmanuii (B T.4. OT MOPO3HOTO Tyue-
HUSA).

[TepeuncieHHbIe MPEUMYIIECTBA UCTIOIH30BAHMS
reOpelETOK IS YCUIICHUS TOPOXKHBIX KOHCTPYKIUH,
obecrieunBasi HKCIUTYaTallMOHHYIO HAJCKHOCTh BO3-
BOJIMMBIX JOPOKHBIX COOPYKEHHI, TO3BOJISIOT:

— YCKOPHUTH POU3BOJICTBO 3€MIISTHBIX PabOT B CIIOXK-
HBIX THPOTCOJIOTMUECKHUX YCIOBHSIX;

— TOBBICUTH TEXHOJIIOTUYHOCTh U KA4ECTBO CTPOU-
TEJIbHBIX pabdoT;




— CYLUECTBEHHO CHU3UTH 3aTPaThl HA CTPOUTEILCTBO
U MOJAJEPIKaHUE TOPOT.

KoHcTpyKumu mnJiomaaok mnojx BbICOKHME Ha-
IPY3KH
1 — HckyccTBeHHbIE KaMHU
///;///’//_;'/////"7‘_1 morenus, 10 em; 2 —IIIC, 5
raied cM; 3 — [lleOeHb TpaHUTHBIHI
¢p.40-70, 25 cm; 4 — T'eope-
mérka F’EO J1C30/30; 5 —
[lle6enp rpanuTHBIA (p.40-
70, 25 cm; 6 — I'eopewéTka
I'EO AC30/30; 7 — Ilecok
cp.KpymnHocTH, 35 cm; 8 —Te-
orekctuiib UI1-300; 9 I'pyHT
OCOBaHMS — HACBIITHBIE TPYH-
THI.

Puc. 1 JloposkHast KOHCTPYKITUS HA MHOTOITPO(OUIHBHOM
neperpy3odsom kommiekce «fOI'-2» B mopty Yere-Jlyra.

I'maBHas mpob6aema, BO3HUKIIAs IPU MPOEKTUPO-
BaHUM KOHCTPYKIIMH TUIOIAA0K U JOPOT Ha TEPPUTO-
pHuM TepMHUHAJa — ciabast HecyIas CocoOHOCTh
HaMbIBHBIX OCHOBAaHUIN Ha TEPPUTOPUU CTPOUTEIb-
cTBa. B KkauecTBe MOKPBHITUS AJIS IUIOIIAJOK ObLIH
BbIOPaHbI HCKYCCTBEHHBIE KAMHM MOILEHHS KaK Hau-
Oosiee pEeMOHTONPUTOIHOE TOKpBITHE. B mpouecce
NPOEKTUPOBaHUS OBLIM TPOBEICHBI pacyeTbl KOH-
CTPYKIMH U MaTepuaoB Ha MPOYHOCTb, B TOM YHUCIIE
¢ npuMeHeHueM reopem€tku ['EO JIC®.

Pesynbrarhl NpoBENEHHBIX pacyeToB IOKa3allu,
YTO apMHUPOBAHHE OCHOBAaHMM KOHCTPYKIMH C IO-
KPBITUEM M3 MEJKOIITYYHBIX 3JIEMEHTOB I'eOpeleT-
xoii 'EO JIC® mno3BoaseT 3HAaYUTEIbHO YBEIUYNUTH
pacrpenensony0 CrIocoOHOCTh HCKYCCTBEHHBIX
KaMHeH MOIIEHUs, YTO IPUBOJUT K YMEHBIICHHUIO Jie-
dopmanuii U HanpsHKEHUH, MOBBIIICHUIO IPOYHOCTH
U JIOJITOBEYHOCTH KOHCTPYKLHUH, a, ClIe0BaTeIbHO,
SKOHOMHUH CTPOUTENBHBIX MaTepHAaIIOB.

I D 0 1 — AcanbroneMeHTOOETOH,

d-o 5 cm; 2 — AcdansrodeTon

S 7% mIoTHBIH, 18 cM; 3 — [lleOenn
s rpanuTHeI  Gp.40-70, 35

)z 24 om; 4 — Teopemérka TEO

. ‘// = |5 /J1C40/40; 5 — IlleGenn rpa-

HUTHBIN Qp.40-70, 35 cM; 6 —
I'eopemérka I'EO J1C40/40;
7 — Teorexkctuis MIT-300;
8 — Ilecox menkuit, 37 cm; 9
I'pyHT OCOBaHUS — CYTIMHKH
nepeyBIIaKHEHHEIE.

Puc. 2 JloposkHast KOHCTPYKLHSI HA MOPCKOM KOHTEHHEPHOM
tepmuHaiie 3A0 «YHersepras CTUBUIOPHAs KOMITAHUSD.

PacueTsl MOHOTUTHOTO MOKPBITHS BBIIOIHSIIUCH
Ha BO3/JEICTBHE BEPTUKAIbHBIX HArpy3oKk OT ycTa-
HOBJICHHBIX B SIpyChl KOHTE€H{HEPOB W HAHArpy3Ky OT
KOHTEHHEPHOT0 (POHTAIBHOIO MOIrpy3uMKa Kak Ha
MaKCHMaJbHbIE U3 Harpy3oK, IepelaBaeMbIX Ha MO-
KpBITHE OT MPUMEHSEMOIo TEXHOJIOTHYECKOro 000-
pyZIOBaHUs.

PesynbTarhl pacueToB MoKa3aiu, 4YTO apMUpPOBa-
Hue Hecyuero ocHosanus reopemerkoi 'EO JIC®
MO3BOJISIET 3HAYMTENBHO YBEJIMYUTh HECYIIYIO CIO-
COOHOCTB ac(anbTOLIEMEHTOOETOHHOTO OKPBITHSI.

KoncTpykiuu mnpenHasHa4eHbl IS IUIOIIAZO0K
JIBIDKEHUSI TEXHOJIOIMYECKOro TpaHCHopTa (pHucTa-
Kepa) ¢ Harpy3kod Ha och Fn=106,5 T u xpaHeHus
KOHTEHHEPOB B 5 SIPyCOB.

IIpumenenne nmoandpupHeix reocerox IloJm-
I¢® npu cTPOUTEIBLCTBE 3¢MJISTHOIO MOJOTHA HA
€J120bIX OCHOBAHMAX

HIU. l.sl

Homxlaq)anaﬂ reoceTka HOJH/ISQ)CR) — Marepuai,
U3rOTABIMBACHI U3 MOJUAPUPHBIX BOJOKOH C IO-
JMMEPHBIM MOKPBITHEM B BUJE CETYATOM CTPYKTYpHI
MOCPEICTBOM HHUTEBSA3AJIbHON U MPOIIUBHON TEXHO-
aoruu. B pesynerare 3Toro marepuana oopeTaer mo-
BBILICHHYIO TPOYHOCTb M IKCIIITYaTallMOHHYIO YCTOM-
YUBOCTb.

I'eocetku [TonmudD¢p® npumeHsOTCS NpU CTPOU-
TEJIbCTBE HAChINel Ha c1TaboM OCHOBaHHMHU B KaueCTBE
apMUPYIOIIUX MPOCIOEK JJsl MOBBIILIEHHUS YCTONYH-
BOCTH HachlIeil Ha c1abbIX OCHOBAHUSX 32 CUET Iepe-
pacripeiesieH!s] BO3HUKAIOLIUX B TPYHTOBOM MacCHBe
HaMpsDKEHUM M 9YaCTUYHOTO BOCHPUSATHS pacTAruBa-
IOIIMX HAPsDKEHUH. DTH MPOCIONKU OTHOBPEMEHHO
CJIy’KaT B Ka4e€CTBE pa3/ieIUTEIbHbBIX UM TEXHOIOIU-
YECKHUX CJIOEB B IIEJISAX MOBBIIMIEHUS PAaBHOMEPHOCTH
ocaJiki. Bo3MoxHO pUMeHeHHe NOIUA(UPHBIX Teo-
cetok [Tomud¢d® coBMECTHO ¢ APYrMMHU KOHCTPYK-
LUSIMH.

IIpu crpoutenbcTBE TOPOKHON KOHCTPYKLUH
cion u3 reocerok [lomud¢p® Heobxomumo ycrpau-
BaTh JJIS CIIEAYIOIINX LIEIeH:
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— TIIOBBILIEHUE YCTONYMBOCTH HACBIIIN;
— YITy4ILIEHHs] YCIIOBUM OTCBHINIKHU M YTJIOTHEHUSI HACBIIIH;
— pa3aeneHue CIIOEB pa3IMiHbIX TPYHTOB B TEJIE HACHIIY,
— TOBBILIEHHWE HECYyLIell COCOOHOCTH T'PYHTOBOTO
OCHOBAaHUS;
— NpUOJIMKEHNE CPOKOB YCTPOMCTBA MOKPBITUS 3a
CUET CHM)KEHUSI HEPAaBHOMEPHOCTH OCAJIKH;

O6nactu npumenenus reocerok [TomuIG®
— Veunenue ocnosanuii Hacvineti agmomoounbHbIX U Jice-
JIE3HBIX 00PO2, A MAKHCE B31EMHO-NOCAOOYHBIX NONOC
— Coszoanue 2ubKuUx pocmeepko8 Ha CEAUHbIX OCHO-
BAHUAX
— Yeunenue epynmosvix ocnosanuti niowaoox npeo-
HA3HAYEHHbIX NOO BbICOKUE HAZPY3KU
— [losviwenue ycmouuusocmu omkoco8 Hacvineu u
8b1EMOK
— Yempoticmeo apmozpynmogvix noonophvix cmen

ApMHpYyIOIIHE POCIONKN B OCHOBAHNUHN HACHIIEH
u3 reocerok [lomn3D¢® MOBBIIAIOT yCTOWYMBOCTH
MOCJIEIHUX 3a CUYET YBEIUYEHUS J)KECTKOCTH HIKHEH
YaCTHU HACBIM U COOTBETCTBYIOIIETO CHUKCHMS Ha-
NPSKEHUM B OCHOBaHUU. [Ipociioliky yKiaabIBaroT
B OZIHOM WJIM JABYX YPOBHSX, IPUYEM HUXKHIOIO IIPO-
CIIOMKY YKJIaJbIBAIOT HEMOCPEICTBEHHO Ha €CTe-
CTBEHHOE OCHOBaHHUE, a BTOPYI U IOCIELYIOIINE
Ha paccTOsHUU, onpenenseMoM 1o pacuery (Puc.3).
B HekoTophIX ciyyasx MpPOCIOWKH OOBEIUHSAIOT B
OJIHY KOHCTPYKIHIO — 000#MYy, MJIOTHO OXBaThIBAIO-
L{yI0 HWJKHUH CJI0M HAchIU. Pa3nuyaroT 3aMKHYTYIO
U pa3oMKHYTYI0 000iimbI (Puc.4).

O ekt ycunenuss ocHoOBaHUN JocTUraercs Ona-
rozapsi:

— KAQUE€CTBEHHOMY YIUIOTHEHHUIO I'PYHTA U IUIOTHOMY
IIPUJIETAaHUIO TEOCETKU K TPYHTY;

— BBICOKOMY K03(purmenty tpenus reocetku [Tomu-
3¢ ® 1o rpyHTy;

— BBICOKOM JJOJITOBPEMEHHOM NMPOYHOCTH;

— TIIOTIEPEYHON PACKIIAIKE NIOJIOTEH T€0CETKU;

— B OTZEJbHBIX CIIy4asX JONOJIHUTENBHBIM COEINHE-
HUEM TOJIOTEH I€OCETKHY;

— PaBHOIIPOYHOCTH MOJIOTHA TEOCETKHU.

IIpumep cOBMECTHOIO IPUMEHEHHS TeOpemeéT-
ku 'EO IC® u reocerkn [MomnI¢p® B 10poKHBIX
KOHCTPYKIHAX

C uenpr0 MNOBBILIEHUS YCTOMYMBOCTU HACBINH
BO3MOYKHO COBMECTHOE IPUMEHEHHE TI€OPEIIETKN
I'EO IC® u reocetku [Tonudp®.

[Tpu pexkoHCTpyKIMU aBTOMOOMIIBHOM 1oporH «JIo-
neitnoe [lone — Beiterpa» B Jlenunrpaackoii o0nactu
ObL1a pa3paboTaHa KOHCTPYKLUS € IPUMEHEHUEM Ieo-
pemérku 'EO JIC® u reocerku [TomudD¢®.

Onucanne npodaeMsbl

1. PaiioH npoeKkTHpoBaHMsI IO XapaKTepy U CTETe-
HU YBJIQ)KHEHHS OTHOCUTCS K 3 TUITy MECTHOCTH.

2. I'pyHTBI OCHOBaHUS — CYIIECH IIBLIEBATHIE, I1J1a-
CTHYHbBIE, NepeyBlaXHEHHbIE (CpelIHul MOoKazaTelb
texkyuectn 1L=1,05) oTHOCATCS K CIIaObIM TpyHTaM.
O06na1at0T TUKCOTPONIHBIMU CBOMCTBaMU (TPYHTHI €
JAHHBIMM CBOMCTBaMHU OBICTPO Pa3MOKAIOT B BOJE,
a MpU HApPYLIEHUM €CTECTBEHHOIO CIOKEHHUS PE3KO

R R G R A S R T2

Puc. 3 Konctpykiust Ha cJiaboM OCHOBaHHMHU C apMHUPYIOIIUMU TpOCiioiikamu (ciiosimu) u3 reoceTku [TomuDP® B
OCHOBAaHWM HACBIIK: | - epeXOHbIH c10if; 2 - mpocioiika u3 [MomnDd; 3 - mpocnoiika u3 reorexctTuis; 4 - ciaboe
OCHOBAHME; 5 - CBSI3HBII TPYHT

a)

Hs=6m
——

Puc. 4 Konctpykuus Ha ciaboM OCHOBaHHUH: a) ¢ 3aMKHYTOH 000#iMoii n3 reocetku [Tomud¢p®
0) c pasoMKHYyTOH 000¥MO#t n3 reocetku [lomnIp®
1 - mepexoaHbIii cioif; 2 - mpocnoiika u3 [lomudd; 3 - cBA3HBIN TPYHT; 4 - c1ab0e OCHOBaHUE
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CHIDKAIOT CBOU NPOYHOCTHBIE CBOMCTBA; MpHU JHHA-
MHUYECKHUX Harpy3kax B YCJOBHUSX IOJIHOTO BOJIOHA-
CBILICHUS TIEPEXOAAT B IUIBIBYHHOE COCTOSTHHE).

3. 3eMJIsIHOE TOJIOTHO MPOXO/UT B BBIEMKE.

4. I'pyHTOBBIE BOJIBI, HAXOASTCS HA YPOBHE JIHEB-
HOMW TMOBEPXHOCTH BbIIIE OTMETKH 3aJ0KEHUSI OCHO-
BaHMsI HACHIIH.

IIpoexkTHOE perieHue

Jlns obecniedeHus 3aJaHHON HaJIe)KHOCTH 3eMJIs-
HOTO TOJIOTHA HAa y4YacTKe 3ajieraHus ciaObIX IpyH-
TOB OBUIO MPEIyCMOTPEHO YCUIJIEHHE TPOEKTHOU
KOHCTPYKIIMM TE€OCHUHTETHUECKUMHU MaTepuaiaMu
MHNAKOM. B ocHOBaHMM HachlllU 3alpOEKTHUPOBA-
HO YCTPOMCTBO MOIy0O0HMBI (pa3oMKHyTast 000iiMa)
u3 reorexctuis MI1-400 + reocerka [Tonudd 40/40
BbICOTOM 0,5 M., a TaKKe MpPeayCMOTPEHO yCUJICHUE
HECYIIEro OCHOBaHUs JOPOxHOUN onmexasl u3 HII1C
C6 reopemérkoii 'EO JIC 40/40.

lopsyuli webeHo4Hbd naomHbil ar.;yaxumoﬁemoa MeaKo=

3epHucmul muna A 2mapku no [OCT 9128-97 - 0.05
lopsyuil webeHounnl nopucmuld acpasbmobemoH
KpynHosepHucmnid 2 mapku no [OCT 9128-97 - 0.08
UlebeHo4uHo—necuaHaa cMecb gaa ocHoBanud

7-94 - 0.34

| C6—40uM no [OCT 2560

leopewemxa [EQ JIC 40/40

Mecok cpegrel kpynHocmu

leomexkcmuap HI1-400

leocemka [Moaudp 40/40

[pyHm 3emagHoz0 nofomHa—cynecb nuaeBamag
12.0/2

- 1.14

ocb npoexm. a/g

[Tomyo6oiiMa yBeMMUYUBAET KECTKOCTh HUKHEH
YacTH HACBIIM, TEM CaMbIM CHMKas INPUXOIALINE
HalnpspKeHUs, o0ecreunBaeT JBOWHOE apMHpPOBAHUE
HWD)KHEW 4acTH OTKOCOB, TIOBBIIIASI UX YCTOMYUBOCTb,
a TaKXXe [IOMOraeT:

— IIOBBICUTh YCTOWYMBOCTH HACHIIH;

— YIIy4IIUTh YCJIOBHSI OTCBIIIKH U YIJIOTHEHUS;

— Pa3geNnTh CJIOU U UCKIIIOYUTH B3aUMOIIPOHUKHOBE-
HUE NPU JUHAMUYECKHUX BO3IECHCTBHUSAX;

— IPEJOTBPATUTh 3aUIMBaHUE I1€CYAHOTO CIIOS;

— YCKOPHTB OTBOJ] BOJIbI M3 OCHOBAHMS U TEJIa HACKIIIY;
— CHM3UTh [IOPOBOE JABIICHUE;

— NEpepacHpeeNINTh BEPTUKAJIBHBIE HAPSKCHUS Ha
OOJIBLIYIO IJIOIIA b U BOCIPHUATHE PACTATMBAIOLINX
HaIIps)KEHUM.

JlanHbIil TIpOEKT, pa3pabOTaHHBI TPOEKTHOM
xommnanuenn OOO «Crpoii-UMnynsc», npowmén Bee
HeoOxoauMble cornacoBanus. B aprycre 2011 r. 661710
HA4yaTo CTPOUTEIbCTBO OOBEKTA.

O KOMITAHUUN «<-MUAKOM)»

JByxocHas reopemérka 'EO JIC® u nonusdup-
Has reocetka [lomuD¢p® nanexo He €TUHCTBEHHBIC
TE€OCUHTETUYECKUE MaTepuabl IPOU3BOACTBA IPyIl-
el komnanuii «MUAKOM».

I'pynna komnanunii «<MUUAKOM» — oniHa U3 kpyn-
HEHIIUX KOMIIAHMM Ha PBIHKE T'€OCHHTETHYECKUX
MarepuajoB C MOIIHOW NPOU3BOACTBEHHOH O0a30ii.
OcHOBHbBIE HaNpaBiICHUS ACSITEIBHOCTH — IPOU3-
BOJICTBO M IOCTaBKa T€OCUHTETUYECKUX MaTepUasioB
JUI TOPO)KHOTO M HE(TErasoBOro CTpPOUTENbCTBA,
POEKTHO-U3BICKATEIbHbIE PA0OTHI, OCYIIECTBICHUE
MOJTHOTO KOMIUIEKCA JTOPOXKHO-CTPOUTEIBHBIX PAOOT.

MbI ©MEEM NOJI0KUTENBHBIE PE3YJIBTATHI HE TOJIb-
KO BO BCEX HAllPaBJIECHUSIX CBOEH JEATEIBHOCTH, HO U
BO B3aMMOOTHOILCHUAX C NMapTHEpPaMU. XodeTcs OT-
METHTh, YTO 32 rojibl paboThl KOMIAHMS MPUHUMAIIA
y4acTHe IPU CTPOUTENILCTBE KPYIHBIX (peepanbHbIX
U HedTera3zoBbiXx 00beKTOB, coTpynnnyas ¢ THK BP,
OAO «CHBYP», OAO «CanaBarCrpoiiTek», OOO
«Cuoctpoitnedreraz», OAO «PocuepTrOyHKEDY,
000 «IIpomctpoitaedrerasnpoexr», OAO «PXK»,
OAO «Coroznopauny, ®I'VIITTIN u HUU T'A «AD-
POITPOEKT», OAO «IIpoeKTHO-U3bICKATENbCKUI U
HAy4YHO-MCCJIE0BATENbCKUM MHCTUTYT BO3YILIHOTO
TpaHcnopra «JIenasporpoekr», Jupekuuen TpaHc-
noptHoro crpoutenbctBa Cankr-IlerepOypra, ®I'Y
ACH «Yepunomopre», OAO «ICK «ABTOBAHY,
OAO «XMIC», 3A0 «Tpyn», OAO «Koprnopauus
Tpanccrpoit», OAO «Komnanus Yere-Jlyra», OAO
«banrtuiickas xemuyxuna», 3AO «Peneiiccanc Kon-
CTPAKILIH».

Bonee monpoOHy0 HMHPOpPMAIUIO O KOMIAHHUHU,
IIPOM3BOAMMBIX HAMM MaTepHajlax M OKa3bIBAEMBIX
ycliyrax Bbl MOJKETE Y3HATh Ha caiite: Www.miakom.
ru. 31ech BBl MOKETE HalTH J1t00bIe ynoOHbIe 11 Bac
dopmsl cBsa3u: TenedoH, skype, aagpeca 3EKTPOHHOM
MOYTHl TEXHUYECKUX CHEIUAINCTOB U CIIELIUATIICTOB
OT/IeNa NPOJaXK, KOTOPbIE OKaXXYT BBICOKOKBAIH(U-
LHUPOBaHHYIO nomollb. Hageemces, 3o nomoxer Bam
MOJyYUTh MAaKCHUMAaJbHBIA pe3yJbTal C MUHUMAaJb-
HBIMHU 3aTpaTaMy BPEMEHU U JICHET.

KomMepueckuii IUpEKTOp TpyIIbl KOMIaHWM
«MHUAKOM» E¢dumon A.N.
www.miakom.ru

I'enepansusiii aupexrop OO0 «Crpoit-Mmmyiscy

Baxyna N.A.
Www.s-impulse.ru
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LyI=F MOPCTPOUTEXHOOMUS

leHepanbHOMY AMpEKTOpY
OAO “lleHctpongetans”

-Hy BownteHko A. J1.

O13bIB
0 JIOPOKHBIX MOKPHITHAX H3 HCKYCCTBEHHBIX KaMHeill MOmeHus
JJIsi TEPPUTOPHIi MOPTOB M JIOTHCTHYECKHX TePMHHAJIOB

000 “MopcTpoHTeXHONOTHS™ HMMEET MHOIOJETHHH ONBIT MPOEKTHPOBaHHS IMOPTOBBIX
TEPMHHAJIIOB ¥ OOBEKTOB TPAaHCHOPTHO-CKIAACKOTO Ha3HadeHHs. B cocraBe NpoOeKTHOH
JNOKyMEHTaluu (CXemMa IUIAaHMPOBOYHON OpraHu3allid 3€MEJIbHOr0 ydacTka), HeoOXoauMo
pa3pabaThiBaTh KOHCTPYKIIMA MOKPHITHH TEPPUTOPUH M IIPOE3/I0B.

CnenuanicTbl KOMINAHWM IPH TOCEHICHHH 3apyOeKHBIX MOPTOB M WM3Y4YEHHH OIBITA MX
9KCIIyaTallik y)Ke JaBHO 0OpaTHIM BHUMAaHHE HA NMPHMEHEHHE B Ka4eCTBE AOPOXKHBIX MOKPHITHI
OCTOHHBIX KaMHel MomleHHs. B 4YacTHOCTH, KaMHHM MOILIEHHS HCIOJB30BaHbI MPH YCTPOHCTBE
JOPOYKHBIX MOKPBITHH HeKOoTOphIX TepmuHaioB B I'epmanuu (“BJII" Jloructuk™) n Hunepnannax
(“CreitaBepr”, “Xapren™).

Ha ocHoBanuu 3apy0GeKHOro M OTEHECTBEHHOI'O OIbITa MPOEKTHPOBAHHSA, CTPOMTEILCTBA H
SKCIJIyaTalldh  JIOPOXKHBIX  MOKPBITHH M3  HMCKYCCTBEHHbIX KamHed  momenusi, 00O
“MOpCTPOMTEXHOJIOTHS ™ CYHTAET 11e/1eco00pa3HbIM UX NPUMEHEHHE NPH CTPOUTEILCTBE NOPTOBLIX
TEPMHMHAIOB. Takue TOKpPHITHS MOTIYT paccMaTpUBaThCs Kak ajlbTepPHATHBA MOHOIMTHBIM H
cOopubM kene3o0eToHHbIM.,  [lo TakuMm mokasaTensM, Kak CTOMMOCTh CTPOMTENBCTBA H
PEMOHTOIIPUTOIHOCTD, JOPOJKHBIE MOKPHITHS U3 KAMHEH MOIEHUSI MMEIOT SIBHOE IIPEUMYIIECTBO.

B Hacrtosimee BpemMss B TNPOEKTHOH JOKYMEHTAllWH Ha CTPOMTEILCTBO banrmiickoro
METAIYPriuyeckoro TepMHHala HaMM pPEKOMEHJOBAaHO NPUMEHEHHE KaMHEeH MOIIECHUs JUls
yCTpOMCTBA JOPOKHBIX MOKPBITHH.

Jliis Gonee MIMPOKOTO MPUMEHEHHS HCKYCCTBEHHBIX KAMHEH MOIIEHHS B Ka4eCTBE JOPOKHBIX
HOKPHITHH JIOTHCTUYECKMX TEPMHHAJIOB W TOPTOBBIX TEeppHTOpHH HeoOxomuma pabora mno
H3MEHEHHIO HOPMATHBHO-METOAMYECKOH 0a3bl M0 TEXHOJIOTHYECKOMY MPOEKTHPOBAHHIO MOPCKHX
MIOPTOB.

C yBaxkeHHEM

JlupeKkTop NpoeKkToB A.N. boryn

000 “MopcrportexHonorus” 195251, Cankr-TNetepbypr, yn. MonutexHudeckas, .29

Tenedon: (812) 333 13 10 chakc: (812) 333 13 11
e-mail: mct@morproekt.ru www.morproekt.ru




OAO “IETPOJECTOPT”

PETROLESPORT

FenepathbHOMY THPEKTOPY

Cranswit acrpos, | O0AO “Jlencrpoitaerans™
Canwr-Tlerepbyvpr, 2 -

Soccas. 190099 Bowrenko A. JL

veneon:  + 7 (812) 332 3001

Tenegaxe: + 7 (812) 332 3022

e-mall:

/—Z L;’f/f\f?// Ny /}/ﬁk—/Z

Ha Ne

oT

OT3bIB
0 AOPOKHBIX TOKPHITHAX 3 HCKYCCTRCHHRIX KAMHCH MOICHUA
na teppuropun tepmunaia OAQO “Ilerpoaecnopt™

HMckyceTnerminie  KaMii  MOIIENHS  MPHMENAIOTCS NpPH  PeKOHCTPYKUHH  JAOPOMKHLIX
nokpeitkid 1epmuraia OAQ “llerponccnopt™ ¢ 2008 roga. B sacrosmce BpeMs BRIIOTHCHO
Gomee 300000 ~° Takmx mokpeiTHI. J{714 MomenHs Wemonniyerca kament Tuma “UNI”
(225x112,5x100MmM) Bricotoit 100 MM, KaMHM YKIAUBIBAIOICH HA MOHIAKHBIH C.I0H TOMLUMHOM
He Goace 5 oM B ocHOBaHHWC M3 mMeOHA W mecka. Odmas TOIMMHA JOPOKHON KOHCTPYKIIHK
cocrannger 1160 M.

CRIAACKHME TUIOUIAIKM ICPMHHA/LA HCUONIB3YIOTCS U XPAHCHUS KOHTCHHEPOB (5 ApycoB).
asToMobITcH, Tpy3or Po-Po. Jlna meperpyiky KONTEHNEPOR TIPHMENAIOTCS TOPTANLILIe
neperpy:katend RTG u puucrakeper una Kalmar. Hopmarnsaas Hapyska 01 CKILAAMPOBAHUA
IPYHCHBIX KOHTCHHCpOB 10 T/, OT TIeperpy309Horo obopytoranns — 100 T na och.

Panee ma mIOMQTKaxX TepMHIATa OLUIH BLITOMHEHBI ACQIbTOOCTOHHBIC AOPUKHBIC
MOKPLITHS ¥ cOOPHbIE — U3 KeJ1e300¢TOHHbIX 1T, Ha cOOpHEIX HOKPBITHAX BO3HAKAIH YCTYIIRI
MEKAY COCCHHHMH [UIHTAMIL, MOATOMY MEPHOIHYECKH NMPHXONIOCH MPOROTHTL PadoTnl 1o
nepexnaske mauT. Ha achanhTOBLIN MOKPLITHAX, OCOOCHHO B JIETHMH LEPHON 3KCIIYATALUNM,
BOZHHKATA KOJASHHOCTD, 410 1PefOBAI0 IPOBCACHHC PCMOHTHBIX padoT NPAKTHYCCKH KazKablii
CE30H.

[Ipeskie yeM NPHHIMATEH Perlienie 0 MPHMETIelTnH T1a TepPMUIIANe JOPOKILIX MOKPLITHI H3
KaMIe MOLICHHS!, COTPYAHMKAMM KOMUAHMH BO BpCMs 3apyOCKHBIX HOC310K OBL1 H3Y4YCH
OlLIT HPOCKTHPOBAHHS M CTPOUTCTBCTRA TAKMX MOKPRITHIT, KOTOPKIH OKA3AICH TONOKHTENHLIRIM.

Bo npemsa oxcnmyatanun na tepmunaite OAO “Tlerpoaecnopr™ B nepuoa ¢ 2008 1o
HACTONLLICE BPEMS MOPOKHAIC IIOKPBITHS W3 KAMHCH MOIICHHA TAKKE XOPOIIO 3aPSKOMEHAORATH
ceds: paspynienwe OTJIEThHBIX Kavmeld wMeeTcd B EIMIHYILIX  CAyuasX. KOIeHHoCTL
OTCYTCTBYIOT. B 30He (QUTHHIOB KOHTeHepUB Hal.irdacres AcQOpMaUus HOKPLITHA i HAYAN0
Pa3pYLUCHNIS KaMHCI.

OvM W3 MONOKATENLILIX TIPEHMYIIECTB TaKHX AOPOKHLIX [OKPLITHIl SIBASETCS MX
PEMOHTONPHIOAHOCTD. JehUPMHPOBAHHBIC YHACIKH BCKPBIBAIOTCH H HCPOBHOCTH YCLPAHAIOICH,
Pa3PVIICHHEIC KAMHH BRIHHMAIOTCA M3 TOKPRITHA W MEHAIOTCH Ha HOBBIE. DTH padoThl Ie
TPeOYIOT pHMeIIeHe CHeHHATLION TEXHHKH 1 000pYA0BaAHMSL, JTO 00.1€1'4eT PEMOHT.

3umHsis yOOpKA OCYIUICCIBISCTICH CHCTOOUHCTHTCHSIMH € OTBajiaMu, 000pYIORAHHRIMH
PC3HHOBKIMH OTOOITHHKAMH W ITMETKAMH.

B nenom, cocTosiie JOPOKHBIX NOKPBLITHIE OTBedaeT TPeOOBAHMAM 110 SKCILIYATALMM, 1
MOXKeT ObITh PCKOMCHIOBAHO K IPAMEHCHHIO HA JIPYTHX TePMHUHATAX,

Hupekrop 1o pazBHTHIO H

KaMATANLIOMY CTPOHTENLCTBY M.IT. Mapreuuos
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A
/1EDN
MEHCTPOVIOETAND

AKUWOMHEPHZOE B EST RO

MPOM3BOACTBO M MPOAAXA TPOTYAPHOW MJINTKA

SKCKNIO3NBHBIE (hopMbl CES.OH "HE c‘m“ CooTBeTcTBME EBPONENCKUM cTaHaapTam

n I.!JD’![JUKPIFI dCCOPTUMEHNT Ka4eCcTad W COBpeMeHHbIm
LBETOB TeHOEHUWAM AnaaiHa

.

OTaen npofax u cknag roToBoi NnpoaykKumm:
CarkT-lMeTepbypr, npomaoHa MNMapHac, 5-it BepxHnii np., 0.16

ren.: (812) 318-31-05, 318-31-06

www.lensdet.ru





