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BbpeHa Master Builders
Solutions ot BASF

Master Builders Solutions ncnonb3yeT onbIT, 3HAHUA

N WNPOKne Bo3MoXXHOCTU BASF npu paspaboTke peLueHuin
018 CTPOUTENBCTBA, PEMOHTA N 3aLLUUTLI COOPY>XKEHWI.

B ocHoBe 6peHaa NexxuT nNpakTuka, HakornsieHHas

B pe3ynbTraTe 6o5ee BEKOBON AeATENIbHOCTU B CTPOUTENLHON
oTpacnu, Halm Hoy-xay 1 3HaHus cneynannctos BASF,
paboTatoLwmx no scemy Mmupy. Mol nogbupaem NpoBepeHHbIe
NPOAYKTbI ANA PELUEHNSA CNOXHbIX CTPOUTENbHbLIX 3a4au.

Mbl cOTpyaHUYaeM co crneumanmuctamm U3 pasHbix obnacten
N PEMMOHOB MUPA, ONNPAEMCSH Ha OMblIT, HAKOMIEHHbIN

npv peanuaaumm MHOFOYNCAEHHbIX CTPOUTENBbHbIX
OBOBLEKTOB, YYUTbIBAEM NOKANbHbIE MOTPEOHOCTU KIMEHTOB

N ocobeHHOCTK NpoekTa. Bce aTo cnocobeTByeT
NpouBeTaHNIO B3Heca HalMX NapTHEPOB 1 obecrneynBaeT
YyCTONYMBOE Pa3BUTUE CTPOUTENBbHOWN OTPAC/N.

[MoNHbIN NaKeT peLUeHnia, NpeacTaBieHHbIN Nog 6peHaoM
Master Builders Solutions, BkntoyaeT nob6aBku B 6ETOH,
MaTepuanbl 4ns CTPOUTENbCTBA NOA3EMHbIX COOPY>XKEHWN,
3alMTHbIE N TMAPON3ONALNOHHBLIE CUCTEMBI, NPOAYKTbI
019 MOHTa)ka 060pyLoBaHns, CUCTEMbI MaTepuanos s
YCTPOWCTBA MPOMBbILLUIEHHbIX U AEKOPATMBHbIX MNOJIOB.

®doto Ha obnoxke: © The Robbins Company
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NPOoEKTa N MOHNMAas BaXXHOCTb CTosALWMX nepeq Bamun
Ipynna nogsemHoro ctpouTtenscTea BASF sBnsetcs 3agad, Mbl BHOCVM BKJ1a, B ycrewHoe passutne Ba-
MUPOBbIM IMOEPOM B pa3paboTke peLleHnii Ansd ToH-  Lwero 6usHeca. Mbl okasbiBaeM NOAAEPXKKY B 0Oyye-
HENeCTPOEHNS N FOPHO[OOLIBAIOLLEN MPOMBILLNIEHHO-  HUKM paboTe C HALLIUMK NMPOAYKTaMMN 11 TEXHOMNOMUAMU.
cT. Mbl NoOHMMaeMm, 4To Baw ycnex 3aBucuT OT Ha- CneunanncTbl Cy»6bl TEXHUYECKON NOJOEPXKKN
LLei CNOCOBHOCTUN NPEeLSIOKUTE PELLEHUS, Master Builders Solutions Bcerga rotoBbl fatb Npo-
COOTBETCTBYIOLLME NN AaXKe NpeBocxogswive Bawm  deccrnoHanbHyo KOHCYNbTaumio 1 MOMOYb B peLLe-
oxupaHus. Conposoxpaasa Bac ¢ camoro Havana HUW NPO6NEMbI.
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PacxoagHble maTtepuano! gnsa TIK

MexaHnsnpoBaHHas npoxoaka TOHHeNen ABNSeTCs caMbiM 6e30MacHbIM

N 6bICTPbIM METOAOM AN18 3TOro Bnga paboT, 0CO6EHHO €C OHU
NPOBOLASATCS B CITOXKHbIX MEONIOrMYECKUX YCNOBUSAX N B YCITOBUAX FOPOLCKOM
3acTponkun. Hanbonee ontumanbHble pe3ynbTaTbl TOHHENENPOXo44YeCKme
komnnekchl (TTK) nokasbiBaloT B TOM cnyyae, ecnv nx pabota obecrnevyeHa
FPaMOTHOWN UHXXEHEPHOW NMOAAEPIXKKOM N pacXOAHbIMU MaTepuanamu.

KoHONUMOHEPLI TpyHTa

TIMK ¢ rpyHTONpUrpy3om TpebyeT npaBuibHO-
ro CMONb30BaHNSA KOHANLMOHEPOB FPyHTa ANs
CHIKEHUS KPYTSALLLEr0o MOMEHTa Ha poTope,
3amefieHns N3HOCa pexyLUero MHCTpyMeHTa
N yBENNYEHNST CKOPOCTU nNpoxofaku. Npasunb-
Hbl BbIGOP COBPEMEHHbIX MEHHbIX peareHToB,
NosMMepPOoB 1 NONUMEPOB aHTU-HA NomMora-
€T HaTW peLleHne oNnst NobbIX reoNnorn4ecKnx
YCNOBUI.

3amefnneHre nsHoca 1 NbinenogaBneHne
Pa6ota TIK B CKasibHbIX FPYHTaX TakXe Kak 1 B
MSAFKNX FPYHTaX MOXXET NPUBOANTbL K MOBbILLEH-
HOMY M3HOCY 1 BbICOKOW TEMMEepaType pexy-
Lero nHcTpymeHTa. CoBpeMeHHble COCTaBbl,
3amMennsaoLme n3Hoc, obecrneynBaroT bonee
NPOLOMKUTENBHOE BPEMST PaboTbl PeXXYLLEro
WHCTPYMEHTA 1 MblfienofasneHne, oCoO6eHHO B
cny4yae npu pabote TIK B cKanbHbIX FpyHTax.

Cmaska XxBOCTOBOIO YMIOTHEHNS
XBocTtoBoe ynnoTHeHne TINK npussaHo nsonu-
poBaTb pabo4yo 06nacTb OT NonagaHus Boabl,
rpyHTa 1 uemeHTHoro pacteopa. CocTtasbl Ans
3TON Leny o6ecnednBaoT HAAEXHYO repMeTu-
3auuio 3a3opa Mexzay LLMTOM 1 O6LENKOM TOH-
Hens.

Cmaska ynnoTHeHWSs rMaBHOMo
nogwmnHmka TrK

[MaBHbIV NOQWNMHMK HY>XOaeTcs B aheKTuB-
HOW 3aLUMTe OT nonagaHns BOAbl N CMasKuy, Tak
KakK aTo Hambonee goporocrosiwas YacTb TT1K.
MaTtepuanbl gns repmMeT3aumumn 1 CMasKkiu rnae-
HOrO MOALUMMHIKKA SBNSAIOTCS MOSIHOCTLIO 610~
pasnaraemMbiMu, YTO BbIBOAWUT OTpac/b Ha ca-
Mbl€ BbICOKME CTaHOapTbl 3aLLNTbI
OKpY>KatoLLen cpeabl.

CocTtaBbl 4519 6ETOHNPOBAHWS

M LLeMEeHTMPOBaHUA

Mpwn BbIGOPE 6e30MacHbIX N HAOEXHbIX COCTa-
BOB A/151 6ETOHMPOBAHMNS O4E€Hb BaXKHbIM SIBJIS-
€TCs NpaBuNbHbIA NOAO60P yCKopUTEnen, 3a-
MeLnuTenen TBepAeHNs U cTabnnn3aTopos.
Ona narotosneHnst 6eToHHbIX 6/10KOB 004eNKn
TOHHENA KMH0YEBOE 3HAYEHNE UMEET CoKpalle-
HUe BPEMEHN cxBaTbIBaHWSA. s STMUX TEXHOSO-
rMi NpegnaraeTcs LWMPOKNiA BbI6Gop [O6aBOK
ona 6etoHa.

VIHbEKLIMOHHbIE MaTepualbl, MaTepuabl
ONA CTPOUTENBCTBA CTaHUMI, NEPEXOOOB
1 MHEBMOM30ALMN poTOopa

[nsi yKpenneHust y4acTkoB ¢ pasnomamu u Tpe-
LyHaMK, a Takxke AN NpefoTBpalleHns nona-
[LaHusi BOAbl NpeanaraeTcs NosiHbliA HAbop UHBL-
€KLMOHHbIX MaTepuasos, B YaCTHOCTU, OJ1s
npeaBapuTeNsHOMO NHBEKTUPOBaHNS. MaTtepu-
anbl 45151 TOPKPETUPOBaHKS MO3BOSAIOT Co3aa-
BaTb 9KOHOMMWYHbIE MOKPbITUSA O/151 MOA3EMHbIX
CTaHUWI, NepexofoB, 3BaKyaLNOHHbIX U Cy-
>KeOHbIX TOHHENEN. TN MaTepuasbl TakXe Mo-
ryT MCMNOMb30BaTbCA ANS M30oNAUMUM poTopa
TIK, obecnevmnBas HageXHbIn 6apbep, NPeno-
TBpAaLLaoLLUIA MOTEPU CXKaToro Bo3ayxa.
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KoHAULUMOHEPbI FPYHTA

Ncnonb3osaHue TIK ¢ rpyHTONPUrpy30oM TpebyeT npuMeHeHNs KOHOULNOHEPOB
FPYHTa, NPUCNOCOBSIEHHbIX K KOHKPETHbLIM FEOSIOrMYECKUM YCOBUAM, NS
obecneveHns 6e30nacHOCTM NPOXOLKM N MakcumMmanbHOW 3 EKTUBHOCTH

TIK. Bce 6onbluee 3Ha4eHne npnobpeTaroT 3KOHOMUYHOCTb YTUIM3aumn

Takux KOHOULMOHEPOB, U AaxKe NOBTOPHOE MCMNOfb30BaHNe martepuana
npoxoakn. BASF npegnaraet BbICOKOKBaNMuLUMpoBaHHOE 06Cy>XUBaHue 1
9KCMNEepTHYIO NOOAEP>KKY, C COBPEMEHHbLIMU Mpudopamun ansa ornpeneneHns CUbl
cpesa nnacta n npuéopamun st onpeaeneHnsa ConpoTUBAEHNS NCTUPAHNIO

019 MAKNUX FPYHTOB, KOTOpPble 6binn pa3padoTaHbl COBMECTHO CO BCEMUPHO
N3BECTHbIMK YHMBepcuTeTamm B Litopnxe, LLisenuapun n Hopserunu.

1. NMeHHble peareHTbl — MasterRoc SLF 41 n 47
CHwmxeHune KpyTsLero MoMmeHTa Ha potope TIK n 3ameg-
JIEHVE N3HOCA PEXYLLEro MHCTPYMEHTa SBASIOTCS KIoYe-
BbIMM hakTopamu Ans GOCTUXKEHUSA 6€30MacHO 1 9KOHO-
MUYHOW NMpoxopKu ToHHenen npu nomowm TIK. NeHHble
peareHTbl MasterRoc SLF o6ecneynBaloT MakCMasibHYo
NPOV3BOANUTENBHOCTL 1 MOFYT ObITb NIErKO afanTMpOoBaHbl
K KOHKPETHbIM re0normieckM yCrnoBUsiM.

2. MNonumepbl aHTu-rnmHa — MasterRoc ACP 127, 130
n 143 (6biBLuMin RHEOSOIL®)

Monumepsbl aHTu-rmnHa MasterRoc ACP npepctaensioT
Ccob60I camyto NepenoByr0 TEXHONMOIMO AN1st 9hheKTNBHON
N 9KOHOMUWYHOW MPOXOAKN C FPYHTOBbLIM NMPUIrpy30M 326051
B MMHUCTLIX rpyHTax. BASF o6ecnevnBaeT nocTtosiHHOe
pas3BuTNE 3TOIN NHHOBALMIOHHOW TEXHOMNOMNN.

3. Monumepbl — MasterRoc SLP 1 n 2
CrabunuanpytoLLme noaMMepbl UCMob3yTCsA ans pado-
Tbl B BOQOHACILLEHHbIX MIMHAaX, NPW BbICOKOM AaBfieHUn,
NpPW HeCTaAbWIbHBIX FPYHTaX U HANMMYMM MENKOro necka.
STV YHVKanbHble NOMMMEPbI OKa3bIBatoT LLafsLliee BO3-
OENCTBME Ha OKPY>KaKoLLYyHo cpefy, a Takxke 6e30mnacHo
CMELLMBAtOTCH C MEHHbIMX peareHTamu.

4. JlTabopaTtopHble UCMbITAHUA U 3KCNepTHasi
noapepxka

Mpouecc 6e3onacHon 1 ahheKTMBHON NPOXOAKN TOHHE-
Neli Ha4YMHAETCA Y)Ke Ha aTane niaHnpoBaHus paboT. Hpes-
Bbl4aliHO BaXKHbIMU ABASOTCS Ta6OPaTOPHbIE UCTbITaHNSA
rPyHTa, B3ATOrO C MnaHnpyemMoro mecta paboT, nepep, nx
HavanoM. CoBpeMeHHbIe N3MepUTENbHbIE NPUGOPLI AN
onpefeneHns cunbl cpesa nnacrta u ConpoTUBAEHNS UCTU-
paHuo Anst MArKNX rpyHTOB MOAENUPYIOT MPOXOXKAEHWE
poTopa Yepes Nopoabl C BO3MOXKHOCTLIO J06aBNEHNS KOH-
OVILMOHEPOB rpyHTa B 06/1aCTb PEXKYLLErO MHCTPYMEHTA.
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Camblin MacLUTabHbI NPOEKT Npoxopkn ToHHens ¢ TINK ¢
rPYHTOBbIM MNPUrpy30M 32605 Ha CEerogHALWHMA geHb (2013
I.) C NCMNOMb30BaHNEM MPOXOAYECKOrO LWyTa ANaMETPOM
15,55 M, paboTaBLuero B MUHUCTbIX, apruifinToBbIX U nec-
YaHbIX FPyHTaxax, 4acTb U3 KOTOPbIX Oblfia ra30HaCbILLIEH-
HbIMU. KrtoueBbIM (hakToOpOoM AN OCTUXKEHUSA ycrexa npu
KOHAOVLIMOHMPOBAHUN FPYHTA ObINTIO CHYXKEHME KPYTALLErO
MOMeHTa Ha potope TIK gaxke npu cMeLLaHHbIX YCoBUAX
NPOXOAKN 1 MpY AaBneHun rpyHTonpurpysa go 3,5 6ap.

[ea TIK ¢ wutamn gnametpom 15 M pabotanm B OCHOB-
HOM B YCMOBWSIX IMTMHUCTbIX FPYHTOB C HN3KOW CMOCOBHO-
CTbi0 K HanunaHuto. MNMpy ncnonb3oBaHUy NoaMMepa aHTu-
rmnHa MasterRoc ACP 143 (RHEOSOIL) Ha Bcem
NPOTS>KEHUN MPOEKTA UCMOSIb30BasaCb TOMBKO TPETb KPY-
TdLero MoMmeHTa Ha poTope TIK. HannnaHue rmuHbl He
drkcnposanock gaxe npu gaeneHunn Hxe 3,5 6ap. Oba
TINK obecne4vnBanu peKopLHy CKOPOCTb MPOXOAKN B
6onee 4em 2500 M 3a HemnonHble 28 Hepenb.

Pa3Butne metpononuteHa,
Oenwn, Ungns

PasButne metpononuteHa,
TopoHTo, KaHapga

B pa6oTe 6b11n 3ageincteoBaHbl 4 TIK, npu aToM Kitove-
BbIM (DaKTOPOM YCMELLHON NPOXOLKN B COXHbIX MMHAX C
BbICOKOI CMOCOBHOCTLIO K HANMMaHMo SiIBUSIOCH UCTOSb-
30BaHVe nonmmepos aHTu-rnnHa MasterRoc ACP 127 n
211 (RHEOSOIL). TTK npoxogunun 6onee 80 MM/MyH, o-
cTuras pekopgoBs Npoxogku B KaHage nnuv npesbillas mx,
C MOCTOSIHHOWM CKOPOCTLIO Npoxoakn 6onee 30 M/OeHb.
KpyTsawwmii MOMeHT Ha poTope TTK nogaep)xmsancs Huke
YCTaHOBEHHOIO YPOBHS, 3HAYNTENIbHO CHMXKas TeM ca-
MbIM NOTpebnieHne aHeprun. [lasneHne rpyHTonpurpysa
pocturano 2-2.5 6ap, npu aToM He huKcupoBanach Um
6blna 04eHb HN3KOW ocagKa rpyHTa.

Ha npoekTe cTpouTensctBa METPO B [enun ¢ pasnnyHbIiMun
rpyHTamMu (OT necka 4O TS>XKENOW MUHbI) paboTano He-
ckonbko TIMK oT pasHbix nponssoguTenei (Robbins,
Herrenknecht, Terratec). [NeHHble peareHTbl MasterRoc
SLF 30 n 41 obecneyvnBanu 6bIiCTPYIO U CTABUSBHYHO MPO-
XOAKY C MUHMMaSIbHOW OCafKOM rpyHTa.
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3amensieHue u3Hoca v nbinenogaBseHne

[Mpy Npoxoake TOHHENEN B CKaASIMCTOM rPyHTE 1 B MArkux nopogax TIK yacto
CTankmpatoTcs ¢ NPO6aEMON NOBbILLEHHONO N3HOCA PEXYLLENO NHCTPYMEHTA.
BASF aBnaetcs ogHom U3 nepBbiX KOMNaHW, KoTopasi Havana paspabartbiBatb
creumasnbHble peLeHns onsa 3amMmenieHnsa n3Hoca v nelnenogasnenvs ang
TIK. YpesBblHanHO BaXKHO BbISIBAATb TakmMe NPo6neMbl Ha y4acTKkax NpoeKkTa
3a6naroBpeMeHHO C TeM, YTOObI NPeayCMOTPETb 3(PMEKTUBHBLIE MEPDI
NPOTUBOAENCTBUS N 3aMeNUTb USHOC PEXYLLEro NMHCTPYMEHTA N LUHEKOBbIX
TpaHcnopTepoB. BHeceHne nob6asok MasterRoc ABR siBnsietca Hanbonee

3P (PEKTUBHBLIM CNOCOOBOM peLLEHUS 3TUX NpobneM. ImetoTca Takxke

peLIeHNs ons CUCTEM NOSyaBTOMaTUYECKOro NeHoo6pa3oBaHNs, crneumanbHo
pa3paboTaHHble Ansa ncnonb3osaHus rnpu npoxogke TIK B ckanbHbIX Nopogax.

1. CocTaBbl, 3amegnarowme usHoc — MasterRoc ABR
5/MasterRoc ABR 7

O PEeKTNBHOCTL NPOXOOKN TOHHENEN NOBbILLAETCH Npu
OOJSHKHOW 3aLuuTe CTanbHOro PexyLLero MHCTpyMeHTa npu
NOMOLLI COCTaBOB, KOTOPbIe NpefoTepaLlaoT 6/10KMPOB-
KY MHCTPYMEHTa 1 MOHM>KaloT TemMnepartypy npu npoxoa-
ke. CBeXue faHHbIe C NMPOEKTOB MOKa3blBatoT, YTO NPOUC-
XOAMUT yMeHbLUEeHMe n3Hoca npubnnanTensHo Ha 25% n
obecneudnBaeTcs ahPeKTUBHOE MbiNenonasBneHne ons
6e3onacHol paboTbl 06CNy>XMBaKOLLErO NepcoHana.

2. CocTaBbl, NpegoTBpaLlalolme sabnsaHme
nHctpymeHta — MasterRoc ABR5u7

Vicnonb3oBaHne CUCTEMbI OPOLLIEHNS BOLON, 06bIYHO M1C-
Nosib3yeMOM AN CHUXKEHNS TeMNepaTypbl PEXYLLErO VH-
CTPYMEHTA 1 MblNIeNofaBneHns, 4acTo NpUBOAnT K 3abu-
BaHMIO NHCTPYMEHTa CANMLLMMNCSH YacTuLamu rpyHTa un
GMIOKNPOBAHWIO PEXYLLEro NHCTPYyMeHTa. CocTaBbl
MasterRoc ABR npepgoTBpalLaloT cnunaHne 4acTtuy, rpyH-
Ta 1 06ecneynBaroT YMCTYH NOBEPXHOCTb CTasu.

3. CHMXeHune nsHoca

[o pa3paboTkn NpnbopoB Ans onpegeneHns ConpoTre-
JIEHNS UCTUPAHWIO ANS1 MATKUX FPYHTOB OblNI0 HEBO3MOX-
HO paccunTaTb 3apaHee CTeNeHb N3HOCA PEXXYLLEro NH-
CTPYMEHTa AN MArKux rpyHToB. B HacToswee Bpems
CTasio BO3MOXKHbIM MoJly4aTb NOgpoOHblE CBEAEHNS O
pasnnyHbIX hakTopax BO3AENCTBUSA FPyHTA N NCMOMb30-
BaTb COCTaBa OJ1s 3aMefJiIeHNs U3HOCa UHCTPYMEHTA.
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1. MasterRoc ABR 5

B xoge paboT no cTponTensCcTBy TPAHCMOPTHOWN NHpPa-
CTPYKTYpbI Ans 3uMHUX Onumnuiickux nrp 8 Co4n B

2014 r. ncnonb3obanock Heckonbko TIK. Habntogancs
ObICTPbI U3HOC PEXYLLIEr0 UHCTPYMEHTA, a B TEX Cryyasix,
KOrga B LUWT nonagana Boaa, U3Menb4YeHHas ckasibHas
nopopa 3abusana kopnyc gpesbl 1 6roKMpoBana NHCTPY-
MEHT. [N CH/XXEHNSI U3HOCa 1 NPEAoTBPALLEHNS CAMNaHNA
rpyHTa 6611 ncnonb3oBaH coctaB MasterRoc ABR 5. [Mpo-
XO[Ka OCYLLECTBASANIaCb B OCHOBHOM Yepes MpPOYyHble 13-
BECTHSIKU C BKParIeHsIMU NOPUPOBbLIX MOPOL, U CHOX-
HbIMM y4acTKaMu pasfioMOB.

2. MasterRoc ABR 5

[Ba TTNK ons ckanbHbIX Nopog paboTtanu Npu NpoxonkKe B
NPOYHbIX abpas3nBHbIX FPaHNTax ¢ MHOEKCOM abpas3nuBHO-
ctu (CAl) B 5,66, n npo4HOCTLIO cKanbHoWn nopogpl B 100-
200 MMMa. Mogpsagymk coobLLms O 3HAYUTESIBHOM CHIKE-
HUN abpasnBHOIO BO3LENCTBUSA, OTCYTCTBUM BIIOKMPOBKI
PEXYLLEro MHCTPYMEHTa U COKPALLEHUN BPEMEHU Ha 06-
cnepoBaHvs No NpUYMHE MeHbLLEro n3Hoca 1 6onee HM3-
KX TEMMepaTyp PeXyLLero MHCTPyMEHTA.

OcTposa Papo

Mpoekt AMR, NHans

3. MasterRoc ABR 5

Ha octpoBax ®apo gns npoekTa Npoknagkyu Bogosoaa
diiamn Yepes rpaHnTHbIE NOPOAb! UCMOIb30BasICA OAUH
TINK npownssoacTea komnaHum Robbins. [1ns nbinenopgas-
NIEHUS 1 yNy4LLEeHNsT YCNoBWIA paboTbl NepcoHana npu pa-
60Te B TOHHese ncrnonb3oBasncs coctas MasterRoc

ABR 5.

4. MasterRoc ABR 5

Ha npoekTe cTpouTtensctsa sogosoga AMR B VHawn nc-
none3oBanuck agea TINK ana npoyHbIX 1 abpasnBHbIX rpa-
HUTOB ¢ NpoYHocTbo 100-275 Mna ¢ cogep>xaHnem
kBapLeB 35-70%. PaboTa B Taknx yCcnoBusax npusogmna K
OYeHb Masiol NPOAOCIKUTENBHOCTY LKA aKchyaraumum
nHctpymeHTa (CLI) B 3,8-5,5. CocTtaB MasterRoc ABR 5
ncnonb3oBascs Ans 3aMenfIeHns U3HOCa, CHUDKEHUS TEM-
nepartypbl 1 NbienogaBneHus.
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Cma3Ka LWeToK XBOCTOBOIro

yrnnotHeHusa TMNK

Hape>xHasi 1 aKoHOMMYHas cMasKa LLIETOK XBOCTOBOIO
yrnoTHeHna TTK okasbiBaeT CyLeCTBEHHOE BINAHME Ha
yCheLwHoe CTPOoUTENbCTBO TOHHENeN. HesaBncnmo ot
YCMNOBWI FPYHTa 1 OT TUNa UCMNOSIb3YyEMOrO LLIEMEHTHOIO
pacTBOpa cMasKa LETOK XBOCToBOro ynnotHeHnsa MasterRoc
TSG npepoTBpawlaeT nonagaHne He ToSIbKO BOAbl, HO TakxXe
FpyHTa 1 LuemMeHTHoro pacteopa. BASF npepnaraet cMmasku
Ha OCHOBE NHEPTHbIX KOMMOHEHTOB, KOTOPbIE HE OKa3bIBaKOT
HeraTMBHOIrO BO3AencTBust Ha 6€TOH 1 Ha ynnoTHeHne TIK.

1. Cma3ku — MasterRoc TSG 6 n 16

O6a npopyKTa obecneyvnBatoT OT/IMYHYIO aare3nto K Me-
Tanny n 6eToOHHbIM MOBEPXHOCTSIM AaXKE NPU KOHTaKTe C
Bogow. [ina o6ecneyeHns NOHOM KPYroBOWn N30asLun
LLIETOK CMa3Ka fo/MKHA paBHOMEPHO pacrnpenensiTbCs
Mexay Todkamn nHbekunn. Pacxog MasterRoc TSG 3aBu-
CUT OT MHOIMMX haKTOPOB, TAKNUX KakK Ka4eCTBO MOBEPXHO-
CTV 6GNOKOB 064€eNKN, COCTOSIHUS LLIETOK XBOCTOBOIO
YMAOTHEHVS, 1 06bI4HO cocTasnseT 0,8-1,2 kr/m? nnowa-
01 BHELLHEN NOBEPXHOCTUN 6/10KOB 064ENKMN.

2. Cmaska gns nepBU4YHOro 3anojIHeHUs LWeToK —
MasterRoc TSG 7

CneumanbHo padpaboTaHHas cMaska Ansi NepBUYHOro
3anoJiHeHs LLETOK UMeeT 0cob0e 3Ha4YeHne: Nocne Toro,
KaK OHa HaHeCeHa Ha BHOBb YCTAaHOBJIEHHbIE LLETKN, OHa
3ayLaeT Ux OT NPOHUKHOBEHUS BOAbI, FPYHTA U LLEMEHT-
Horo pacteopa. Kpome Toro, oHa o6ecneynBaeT rmbKoCTb
LLIETOK, KoTopasi Heobxoauma aJisi obecrneyeHunst repme-
TUYHOCTN Npn NPOABV>XXEHNN XBOCTOBOIO YNJIOTHEHNA.

3. CocTaB 1 xapaKTepucTUKu npoaykKuum
Cwmasku MasterRoc TSG nsrotaBnmBaroTcsi Ha OCHOBE

BbICOKOMOJEKYSIAPHBIX MOIMMEPOB, HATypasibHbIX 3aros-
HUTenNen N BONOKOH. BaxkKHbIMM XapakTepucTukamm siBfsi-
toTcs BogooTTankusaHue (ASTMD 4049) meHee 5%, Tep-
MopasnoxkeHne npu Temnepatype Bbiwe 300°C n
npegenbHoe gaeneHne 6onee 34 6ap (tect MaTtcymapo Ha
repMeTUYHOCTb).
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PasButue metpononuTeHa,
TopoHTo, KaHapa

lManepes Cnapso,Utanus

1. MasterRoc TSG 6 uTSG 7

Cambin MacLUTabHbIn NPOEKT Npoxofky ToHHens ¢ TMK ¢
rPYHTOBbIM NPUrPY30M 326051 HAa CEMOOHSLLHNA AEHb
(2013 r.), c ncnonb3oBaHMEM NPOXOAYECKOro WuTa ana-
meTpom 15,55 m, paboTaBLuero B MUHUCTbLIX, aprunTo-
BbIX 1 MecYaHbIX rPyHTax, 4acTb U3 KOTOPbIX Obla raso-
HacblLLeHHbIMY. [laBneHne nogaBaemMoro
OBYXKOMMOHEHTHOMO LIEMEHTHOIO pacTeopa 4oCTurano
4,5 6ap. Cmaska MasterRoc TSG 6 o6ecneynBana Hag-
EXHYI0 repMeTu3annio XBOCTOBOro yrnoTHeHus TIK Ha
NPOTSHKEHMM BCEN ANCTaHLUMM npoxoaku B 2500 m.

2. MasterRoc TSG 6 uTSG 7

[na paboTbl Ha NpoeKkTe B TOPOHTO UCMOSIb30BaNIOCh He-
ckonbko TIK ¢ rpyHTONprrpy3om co cmaskoin MasterRoc
TSG 6, a Takxe CO CMa3Kol s NePBUYHOrO 3anofiHEHWS
wetok TSG 7. [aBneHne ABYXKOMMOHEHTHOMO LLlEMEHTHO-
ro pacteopa gocturano 4,5 6ap. [JononHuTensHom npo-
6nemon siBnsinacb HAU3Kasa Temnepartypa npu yCTponcTee
CTapTOBOW LUAXThI.

MpoekT CaBepH, PpaHums Fam6ypr U4, N'epmanus

3. MasterRoc TSG 6 uTSG 7

[nsi npoxogKu ¢ ncnosib3oBaHnem TpaHchopMUPyeEMOro
TIMNK Ha atanax paboTbl C FPYHTONPUIPY30M U MPOXOLKN
TSDKESbIX CKalbHbIX MOPOA NCMOb30Banacb cMaska
TSG 6. Pacxop coctasnsn nopaaka 1,2 kr/m? nnowaam
MOBEPXHOCTN BGSIOKOB O64ENMKN NPY PEXUME FPYHTOMPU-
rpysa u nopsigka 0,5 Kr/M? npu NPOXoAKe CKasbHbIX Mo-
poa. Cmaszka gnst nepBUYHOro 3anonHeHus WweTok TSG 7
obecnevnana apeKTUBHYO 3aLLNTY LLEETOK Ha NPOTS-
xeHnn 3800 M NpoxoaKu.

4. MasterRoc TSG 6 n TSG 7

O71oT TINK coBepLunn yCneLLHyro NPOXOAKY Yepes necya-
Hble U MMVHUCTbIE NOPOAbl, UCMbITbIBAsA CBEPXY OaBneHne
MOPCKOW Bofbl B 5 6ap B 6yxTe lambypra. Cmasku
MasterRoc TSG 6 n TSG 7 HagexxHO obecrnednBanu rep-
MeTusaumo 3asopa TINK Ha BceM NpOTSXKEHUN TOHHENS
nnunHon B 3000 M Mexxay ABYMS CTaHLUMSIMU.
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Cma3sKa ynnoTtHeHust rnaBHoOro
nogwunHuka TMNK

Hanbonee poporocrosiyen 4actbto TIK aBnsetcs

FNaBHbIA MOALINMHKK, B CBA3U C YeM, O/15 HEro TpebyeTcs
OCOBEHHO TUlaTeNbHOE TEXHNYECKOE OBCY>XNBaHME.

BASF obecne4ynBaeT nocTaBkn BbICOKOKA4€CTBEHHOIO
CbIpbs U COBMOOEHNE BbICOKOIO YPOBHS NPON3BOLACTBA,
KOTOpOE pa3MeLLEHO Ha TlaTeNbHO OTOBpaHHbIX 3aBoaax
no scemy mupy. Bce cmaskm MasterRoc EPB n BSG umetot
ceptndukauuto Mepkenb. Kpome ctaHgapTHbIX CMa30kK
(EPB/BSG 11), KoHUepHOM pa3paboTaHbl 6Guopasnaraemblie
CMasKun Ha ocHoBe BO306HoBNAssemoro cbipbs (EPB/BSG 1).

1. 3awmTa rnaBHoro NnoaWMNHUKa

Kak npasuno, cyLecTBYeT ABa pPasfn4yHbIX TUna cMasok,
NCNONb3yeMbIX COBMECTHO: CMa3Ka YMNJIOTHEHWS aBHOMO
nogwunHuka (EP) n kKoHcucTeHTHas cmaska rmaBHOro
noaLwnnHuka. KoHcncTeHTHas cmaska nmeet 6osee BbICO-
Kyt0 CTeneHb afaresnm K MeETaNIMYECKM MOBEPXHOCTSM U
6oree BbICOKYH BOAOOTTANIKMBAIOLLYIO CMTOCOBHOCTb, YEM
cMasKa YMioTHEHMS, HO MNPy 3TOM 06/1a0aeT MEHBbLUNMMU
cMasbiBaloLLMMK cBoncTBamMun. Pacxon ob6enx BUaoB
CMag3Ku 3aBUCUT OT peKoMeHLaunin upMbl-U3roToBUTENS
TMK.

2. CmaskKa rnmaBHOro nogwunHukKa —

MasterRoc EPB 1 n 11

B cocTtaB cmasky BXOOAT aHTUOKCUOAHTbI, BELLECTBA,
3amegnsaloLLme Kopposnto 1 BogooTTankmeatowme nobas-
kn. OHM o6ecneymBatoT BEMMKOMEMHYIO MEXaHNYECKYO
CTabUNBHOCTb CMa3Ku, 3hEKTNBHYIO 3auUTy Npu 60b-
LLUMX Harpyskax 1 3almTy OT KOppo3uu, KoTopas aenaet

CMa3Ku NpUrogHbIMU 415 NOLLINMHUKOB, UCTbIThIBAKOLLMNX
6onbLUne paboyne HarpysKu, a Takxxe BO3MOXXHOCTb pa-
60Tbl B cpefe C BbICOKOWN BNaXXHOCTLIO. BaXkHbIMK xapak-
TepUCTUKaMV CMa30K SABASIKOTCS: N3HOC 4-ro wapuvka (no
DIN 51350:5) nopsigka 0,5 mm, 1 BogooTTalkKupaHue
(ASTMD 4049 @ 25°C) Huxe 15%.

3. KoHcucTeHTHass cmasKa rfaBHOro noAwnnHuKa —
MasterRoc BSG 1 un 11

KOHCHCTEHTHbIE CMa3ku ABNAOTCA 3hHEKTUBHON 3aLLU-
TOW ANS rMaBHOro NOALIUMNHKKa, NpegoTepaLLas nonaga-
HWe BOfbl 1 FPyHTa B CUCTEMY YIMIIOTHEHUS MOLLUNMHMKA.
OHu paspaboTaHbl C TeM, YTOObI MPOTUBOCTOSATb BbICOKO-
My OaBfIeHUIO BOAb! U FPYHTa 1 Npy 3TOM obecneynBsaTtb
XOPOLLYI0 CMa3Ky 1 CNoCOBHOCTb K NepeKkayvnsaHuto, a
Tak>Xe OTNIMYHOE CLeneHne cMaskm ¢ 1060 NOBEPXHO-
CTbto. BaXKHbIMN XapaKTepucTkamm CMa3okK SIBNSIKOTCS:
n3Hoc 4-ro wapwvka (no DIN 51350:5) meHee 0,9 Mm 1 BO-
pootTankusaHve (ASTMD 4049 @ 25°C) nopsigka 3%.
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Pa3BuTre meTpononuteHa,
MockBa, Poccus

PasButne metpononureHa,
TopoHTo, KaHapa

1. MasterRoc EPB 11 u MasterRoc BSG 11

Cwmaska MasterRoc BSG 11 ncnonb3oBanachk B coveTa-
Hun co cmaskon MasterRoc EPB 11 Ha 8 TIK ¢ rpyHTO-
npurpy3om ot komnanuin CAT, NFM n Robbins. asneHune
rpyHTOonpurpysa gocturano 1-3 6ap ¢ BbICOKMM YPOBHEM
FPYHTOBbLIX BOA, 06 bEM KOTOPbIX [OCTUran Ha HEKOTOPbIX
yyacTkax yposHsi 20 m*/ra.

2. MasterRoc BSG 1

IOnsa Heckonbkux TIK ¢ rpyHTONPUrpy3omM B TOPOHTO 1C-
nonb3oBasiacb CMaska YrIOTHEHNS MTaBHOMO MOALUMMHMKA
MasterRoc BSG 1. 3ToT Tvn cmasku 6bin Bbi6paH B CBA3N
C NpYIMEeHeHneM BO306HOBISIEMOrO Cbipbsi A1 €€ U3ro-
TOBNEeHWs. [ononHNTeNLHON NpobnemMon ABnsnack H1U3Kas
TemnepaTypa npu yCTPONCTBE CTapTOBOW LUAXThI.

Couun, Poccus

CTpouTenbCcTBO METPO,
Cramb6yn, Typuus

3. MasterRoc EPB 11

Cwmaska MasterRoc EPB 11 ucnonb3oBanack gnsa 3 TIK:
6-meTpoBbii TTK ¢ rpyHTOonpurpy3om Lovat Ha ToHHene
Ne 2 CeBep (naBneHue gocturano 0,8-4,0 6ap), 6-meTpo-
BbI TTK Lovat/Sellic ABONHBIM LLMTOM L151 CKanbHbIX
rpyHToB Ha ToHHene Ne 3 HOr, n 10-meTtposbii TMK Lovat
01151 CKaslbHbIX FPYHTOB Ha ToHHene Ne 3 HOr.

4. MasterRoc BSG 1

[ns Heckonbkux TTK ¢ rpyHTONPUrpy30M, paboTasLumx
Ha NpoeKTe, NPMMEHSANAck CMa3ka YMIOTHEHUS MaBHOro
nogwunHuka MasterRoc BSG 1. [JaBneHue rpyHTONpu-
rpysa gocturano 1-4 6ap.
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LlemeHTpOoBaHne n 6etoHnpoBaHue

[Tocne Toro, Kak ocyuiecTerneHa 6eToHHasa obaenka
TOHHENS, MPOCTPAHCTBO MEXAY MPYHTOM 1 GrioKamu
obaenkn — 3a30p — OOSMKHO ObITb HAOEXHO N 3P (PEKTUBHO
3arnofiHeHo. B 6onbLIMHCTBE cry4YaeB 3TO NPOCTPAHCTBO
3anoJIHAETCA LLEMEHTHbLIM PAcTBOPOM, OJ151 KOTOPOro

BASF npegnaraet LUMPOKUIA CReKTp A0OaBOK.

KayecTBO 6eTOHA ABNSAETCA OYEeHb BaXXHbIM aCneKToM
npoun3sogcTea 6710KOB 064eMKu, OCO6EHHO C YH4ETOM TOrO,

4YTO TpeboBaHUS MO XXUSHEHHOMY LMKY TOHHENEN CerogHs
cocTtaenaoT 100 net. BoicokoapekTnBHbIe o06aBKU AN
6eToHa Npu3BaHbl 06ecrneynBaTb HE TOSIbKO €ro A0NroBEYHOCTD,
HO 1 BbICOKYIO 9pEKTUBHOCTb NPONU3BOACTBA.

1. Bnoku o6aenkun

[o6asku MasterGlenium Superplasticisers n
MasterRheofinish cokpalyaoT Bpems cxsaTbiBaHNsi 6€TO-
Ha 1 obecneynBaloT OCBOOOXKAEHNE onanybkn B 6onee
KOPOTKME CPOKK, TakMM 06pasom, obecre4msas cokpa-
LLieHVe NPOV3BOACTBEHHOIO LMKa. OTO NO3BONSAET 3KO-
HOMWTb 3HEPIUIO, MOBbILLIATL MPOU3BOANTENBHOCTb U
obecnevnBaTtb 60nee 6e30nacHbINi YPOBEHb BbINOMHEHMWS
paboT. Kpome Toro, npumMeHeHne o6aBoK noBbILLaeT
OONroBeYHOCTb 13aenui n3 6eToHa.

2. lo6aBKK B LLeMEHTHbIN pacTBoOp

OCHOBHOI LiefIblo NPUMEHEHNS LEMEHTHOIO 3anoIHEHWS

3a30pa ABNAeTCA 3aKpenneHne 6510KoB o6aenku. Kpome

TOro, LLEMEHTHbIV PacTBOP 3aLLMLLaeT BHELLIHIOK NOBEpPX-
HOCTb 6/10KOB 1 YNOTHUTENBHbIE Konbua TIK, n Takum

obpasoM nogaep>xneaeT 6110kn 064enku. VicnonssosaHue
3amennnTenen, yckopuTtenen, nnactngnkaTtopos 1 BO3ay-

XOBOBJEKaLLMX J06aBoK o6ecnevnBaeT cocTaBfieHne
HeobxoayMon (HOPMysibl LLEMEHTHOIO pacTBopa.

3. Ctabunnsaumsa u cmaska Npoxoavyeckoro wura

Ha npoekTax ¢ ncnonb3oBaHuem TIK c6onblnm grame-
TPOM poTopa UM HecTabusbHbIMA YCNOBUSIMU TPYHTA,
LleMEHTHbIA pacTBOp L1 CTabunn3auun wmta MoXXeT
CHU3UTb yCcaaKy rpyHTa 1 TeM caMbiM NpeaoTBpaTuTb
6NoKMpPOBKY LWuTa. [ns 3Toi Lenn ngeanbHbiM SBNSETCSA
1cronb3oBaHne NoNMMMepPU30BaHHbIX GEHTOHUTOB U
neco4HbIx cycneHsui. Monumepsl MasterRoc SLP Takxe
MOTYT MCMOMNb30BaTbCA ANS NPefoTBpaLleHnst pa3byxa-
HUS TNIUH 1 CMa3KM NPOXO4YECKOro LwnTa.
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MHDbEKLMOHHbIE MaTepuabl

1. MpepBapuTenbHOe UHbEKTUPOBaHNE
MpenBapuTenbHOE NHBEKTUPOBAHME FPYHTA ABNSETCA
BaXKHOW MepOoii Mo cTabunmaaumm ckanbHbIX MOPOf, C Tpe-
LMHaM1 1 NpefoTBpaLLeHNst MPOHNKHOBEHUS BOLbI, OCO-
6€HHO B 30HaX reoslorM4ecknx pasnomMoB. BaxKHO, 4TOObI
BCe Heobxoaumoe o6opyaoBaHe yCTaHaBNMBanoCh Ha
TIK nepepg Ha4yanoMm NpoxogKu TOHHENS, Tak Kak f4oo6o-
pygosaHue TIK B npouecce paboTbl ABASAETCSA 4OPOro-
CTOSILLIMM MEepPOnpUaTUEM, a 3a4acTyt0 OHO BOSMOXHO
JIMLWb YaCTU4YHO. DTO OTHOCUTCH K BYPOBOMY 1 CMeLLMBa-
toLLleMy 060pYyO0BaHIO, a TaKXKe K KoHayKTopam ans 6y-
PEeHS, MPOXOASALMM Yepes LNT 1 Npu HEOOXOQUMOCTU
Yepes pexyLumin HCTpymeHT. BASF npepnaraet npume-
HEeHne MUKPOLIEMEHTOB 1 KOINTOUAHOrO MUKPOKpPEMHE3e-
Ma 0151 CNIOXKHbIX MOPOA. [N1si KOHKPETHbLIX Fre0Nornyeckmnx
yCnoBui nogdupaeTcsa Hanbonee aKOHOMU4Hoe 1 adpek-
TUBHOE peLleHne. OTa fokasasLuas cBoto ahdeKTnB-
HOCTb KOHLEeNLMs TaKxxe obecrnednBaeT cobnogeHme Tpe-
6OBaHUI MO OXPaHEe OKPY>KatoLLEeN CPpeLbl, B HACTHOCTH,
ONs NUTbeBol BoAbl. Takne TpeboBaHus noTpeboBanoch
cobntogath npu peanusaumn npoekta Arrowhead B CLLIA.

2. MocTnHbEKUMUN

MoCTNHBEKLUN MOTYT NCMONB30BaTLCSA AJ1S 3arnoSIHEHWSA
NycTOT, NPeKpaLLeHns NOCTYMNeHNs BoObl N PEMOHTHbIX
pabot no 6eTtoHy. MasterRoc MP 367 Ha ocHoBe cunvka-
Ta NONMMOYEBUHbBI SBMAETCSH OT/IMYHBIM PeLLeHreM ANs
3anosiHeHus NycToT (OH o6nagaeT MeHbLUEen agre3nen K
mMeTannmyecknm vYactsam TI1K), nonmypetaHbl MasterRoc
MP 355 npuMeHstoTCSa 4151 OCTaHOBKW NOCTYMNEHNS
BOAbl, a akpunosble cmonbl MasterRoc MP 307 CE npu-
MEHSIIOTCH AN PEMOHTHbIX paboT MO GETOHY.

Bonee nogpobHyto MH(POPMALMIO Bbl MOXETE MONYYNTb U3
6poLUopbl MO MHBEKLUMOHHBIM MaTepuanam Master
Builders Solutions

Insa pewenns 3aga4y npu Nog3eMHOM CTPOUTENBCTBE HEOOXOAUM
HaOEXHbIN U KOMMNETEHTHbIN NapTHEP. NOCTOSAHHbIE HHOBALUW N PELUEHNS,
OpPUEHTUPOBAHHbIE HA MOTPEOHOCTU KNMEHTOB, 06ecnevnBaloT 3aKkazymkam

Master Builders Solutions ycneLuHbIn pe3ynbstaT 1 COOTBETCTBME BbICOYANLLUM
cTaHgapTam 6e30nacHOCTH.
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CTtaHuun, nepexoabl U N30NALUSA
peXyLlero MHCTpyMeHTa

CTaHumm n nepexosbl

BASF npepnaraet yHUKanbHOE peLleHne B BUAE Harblisie-
MOW BoAoOHenpoHuuaemMon membparbl MasterSeal 345,
KOTOpas NO3BONSET NMOKO NOAXOANUTb K CIIOXKHbIM B NfiaHe
CBOEl reOMEeTPUMN y4acTKaM Ha nepeceyeHnsX TOHHeNen,
a TaKXXe Anst CTaHuuin, Cny>Xe6HbIX TOHHENEN 1 Nepexo-
noB. Mem6paHbl MasterSeal 345 Takxxe obecneumsaroT
onTMMM3aLunio paboT Npy CO34aHNN CIHABUY-CTPYKTYP
MexXay OBYMS CrosiMy HabpbI3r-6eToHa, co3nasasi TeM
CcambIM MPOYHYIO CTPYKTYPY 064enkn CTeH ToHHens. [Ans
Noaaep>XKN pasnn4YHbIX MPOEKTOB UMEETCH nogpobHas
OOKYMeHTauusi No NPUMEHEHMIO 3TUX MaTepuanos. Vime-
I0TCSA PeKOMEeHZaLMN KOMMaHW, KOTOPbIE Y>Ke NPUMEHSANN
3TV TEXHOMOIMM Ha NPOEKTax CTPOUTENLCTBA METPO B
CwuHranype n Cocumn.

3onsaumsa pexxyLero MHCTPyMeHTa

Mpn npoxogke ¢ ncnonbdosaHvem TTK 6onbLuoe 3Ha4e-
HMe UMeeT 0BCNY>KMBaHUE 30HbI PEXYLLEro MHCTPYMEHTa
nnsa obecneyeHns ero 6esonacHon 1 addekTnBHom pabo-
Tbl. MembpaHa MasterSeal 345 ob6ecne4ymBaeT 6bICTPYLO 1
HaZeXHY repMeTr3aunto, NPeaoTBpPaLLatoLLY0 NOTeEPK
C>KaToro BO3Ayxa JaXKe B CIOXHbIX YCNIOBUSIX FPYHTA.

Bonee nogpobHyto MHhopMaLMIO MO HaMnbINAEMON MeM-
6paHe MasterSeal 345 MOXXHO nony4nTb B GpoLLope No
peweHnam gns Habpblsr-6etoHa Master Builders Solutions
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O6y4eHne

BASF npoBoguT npaktunyeckne obyyatoLme
CeMMNHapbl Ha PerynsipHoON OCHOBE B CUCTEME
TOHHenemn, pacnonoXXeHHol B . Xarepbax
(LLBeruapws). TexHmyeckre ceMrHapbl opraHu-
30BaHbl C 4EMOHCTPAaLMEN NPOAYKTOB B pearb-
HbIX MOA3EMHbIX YCNOBUSX 1 C NPaKTUYeCKON
YacTbio MPYMEHEHNST MaTepnanoB st HAOPbI3r-
6eToHa.

Cepsuc

Halue B3avmopgeiicTere C KnneHTaMm He orpa-
HU4YMBaETCs NPOCTO NOCTaBKOW NPOAYKTOB Ha
06beKT. Mbl noMmoraem nogobpartb Hanbornee
nogxopsiee o60pyLoBaHre, a Tak>Ke OkasblBa-
€M TEXHNYECKYIO MoJaep Ky Ha CTPOUTENLHOM
nnowagke. Mbl cOTpyaHMYaemM ¢ KpymnHenLwmnmm
nocTaBsLLKamMu 060pyaoBaHus, 4Tobbl Npeaso-
XKWUTb HaLLUM KIIEHTaM 9KOHOMUYECKN adpdek-
TUBHOE U TEXHONIOMMHYECKN BEPHOE peLLEHMe.

Bpoluiopbl 0 HALLIUX TEXHUYECKUX PeLUeHUsaX A1 MOA3EMHOro CTPOUTENIbCTBA MOXXHO HanuTH
Ha cante www.ugc.stroysist.ru; www.ugc.basf.com

MepeyeHb NMeoLLENCS [OKYMEHTaLMN MO 3anpocy:

B PecbepeHu-nict

B OT4EeTbI O BbIMOMHEHHbIX 0O6bEKTaX
B TexHN4ecKne onncaHus

B TexHonorns NPUMEHeEHUs

H [1poyee




PeweHua Master Builders Solutions
oT BASF gnsa ctpoutenbHomn oTpacnu

MasterAir [opoo6pagytoLLie
no6aBkun

MasterBrace PelueHns gns
YCUNEHNSI CTPOUTENBHBIX
KOHCTPYKLMIA

MasterCast [106aBkM ans XKECTKMX
6EeTOHHbBIX CMecen

MasterCem [lo6aBku ansi LiemeHTa

MasterEmaco Matepvansl ons
PemMoHTa 6eToHa 1 XenesobeToHa

MasterFinish BcnomoratenbHble
marepuan! ans 6etoHa

MasterFlow Peluerns ons
MOHTa)Xa 060pyL0oBaHMSA N
METaNOKOHCTPRYKLNIA

MasterFiber Matepuvansl,
MOBbILLAKLLVE CTONKOCTb
KOHCTPYKLIMIA K Harpy3kam

MasterGlenium [Jo6aBku B 6eTOH

Masterlnject Pelueruns onst
NHBEKTUPOBaHS

MasterKure Matepuans! ons yxoga
3a CBEXXeYTOXKeHHbIM 6ETOHOM

MasterLife Pelierva ons
MOBbILLEHNST JONrOBEYHOCTN 6ETOHA

MasterMatrix MogndrkaTtops!
BSA3KOCTW 6eTOHa

MasterPel Matepuans! ans
MOBbILLEHNS BOAOHEMPOHMLIAEMOCTN
6eToHa

MasterPolyheed PelueHns
0N 6eTOHOB CPeaHNX KNaccoB
MPOYHOCTA

MasterPozzolith Pewerns ons
MOBbILLIEHVS MNACTUYHOCTY BeToHa

MasterProtect Peluervsa ons
3aLLUNTbI KOHCTPYKLMIA

MasterRheobuild
[Mnactndurumpytolie nobaskm

MasterSeal PeleHns ons
MMAPOVSONALMN 1 FepMETU3aLMN

MasterRoc Matepuans! ons
MOA3EMHOr0 CTPOUTENLCTBA

MasterSet PeleHns ons
ONTUMU3ALINN CPOKOB TBEPAEHNIS

=

MasterSure Peluerns ons KOHTpons
peonorun 6eToHa

MasterTop PelueHns ons
YCTPOVCTBa [eKOPaTVBHBIX
1 NMPOMBILLNEHHbIX MOSIOB

Master X-Seed Yckoputenn
TBEPAEHNS LieMeHTa

Ucrete HanonbHbie Nokpbmusa anst
MULLEBBIX N XUMNHECKIMX MPON3BOACTB






