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1. 06wWasa uHopmaLyua 0 KOHLLepHe

DuPont™ u reotekctune Typar® SF

1.1. BcrynneHue

Llenbto TexHuyeckoro pykosoacTaa Typar® SF ABnAeTcA npenocTaBneHne 6a3oBon MHhopMaLMn O reoTEKCTUNAX, UX
dyHKUMAX 1N CBOWCTBax, TpebyeMblx ANA Pas3fnyHbiX BWAOB MpUMeHeHuA. [laHHOEe TeXHWM4YecKoe PYyKOBOACTBO
COOEPXUT MHCTPYKLMM MO MPOEKTUPOBAHUIO, BblibOpy U npumeHeHuto reoTtekcTuna Typar® SFE ocHoBaHHble Ha
MHoronetHem onbiTe KomnaHun DuPont” n EUROIZOL B 06nacTi NpOMbILLNEHHOMO, Fpa)XaaHCKoro, JOPOXHOro U
rMAPOTEXHMYECKOrO CTPOUTENBLCTBA. Takxke B HeM Bbl HaleTe onucaHne MEeTOAOB UCMbITaHWUIA AnA onpeneneHns
CBOWICTB TeOTEeKCTUNIbHbIX U3OENNA N UX TEXHUYECKUX XapakTepuctuk. [NodpobHble cBedeHWA MOXHO HaiTh B
OpoLutopax Typar® SF n Ha caiTax www.typar.com.ua 1 www.geosvit.com.ua. 3a LOMONHUTENbHbIMU KOHCY BTaLMAMM
N TEXHUYECKOW NoMoLLplo Bbl MoxeTe 0bpaTnTbeaA B VIHxXeHepHbIh oTaen komnaHun EUROIZOL.

1.2. KayectBo DuPont”

Yxe 6onee 200 net komnaHua DuPont™ BeneT Hay4Hble M TEXHOMOrMYECKMEe pa3paboTKy MUPOBOro YPOBHA, Mpe-
[OCTaBNAA PbIHKY MHHOBALMOHHbIE MaTepuasbl U peluenmna, Takve Kak Teflon®, Kevlar®, Lycra®, Nylon® u T.n. Bnarogapa
MHHOBALMAM, OPUEHTUPOBAHHBIM Ha PbIHOK, €XEerofgHO MOABAAIOTCA ThICAYM HOBbLIX MPOAYKTOB U MAaTEHTOB B CaMbIX
pa3HbIX OTPACAX: CEeNbCKOM XO3ANCTBE, MPOW3BOACTBE MPOAYKTOB MUTAHWA, 3MEKTPOHHOW MPOMbILLIEHHOCTN 1
ycrnyrax cBA3W, NPOV3BOACTBE CPEACTB 3alLMTbl 1 cdhepe 6e30MacHOCTH, XKUIOM U KOMMEPYECKOM CTPOUTENLCTBE,
TpaHCMNOPTHOW OTPac/n U NPOM3BOACTBE OAEXAb!.

Bbicovaliuee MHXeHEpPHOe MacTePCTBO M CTaHAAPTbl KAa4eCTBa, KOTOpble HE UMetOT cebe paBHbIX — 3TO NULLb ABE U3
MHOXecCTBa npudnH, no kotopbiM DuPont” Typar® Geosynthetics obecneumBaeT HaAeXHYO JONrOCPOYHYIO pPaboTy
CBOWX MaTepuanoB AfA rpaxxAaHCKMX, NMPOMBILLIEHHbBIX 1 MHDPACTPYKTYPHbIX MPOEKTOB.

l1306peTeHHbIN Gonee 40 NeT Ha3ad 1 M3roToBNEHHbIV Ha NpeanpuaTum DuPont” B JTlokcemOypre, BbICOKOKA4YECTBEHHbI
reotekcTunb Typar® SF npoluen ucnbitTaHne BpemeHeM. Ha cTpouTenbHbix 06bekTax Nno BCEMY MUPY YKe NPUMEHNUIN
bonee 1 Munnmapaa KBaapaTHbIX METPOB 3TOr0 MaTepunana, YTo 3KBMBaNEHTHO LLECTUMONOCHOM aBTOCTPaAE LLUMPUHON
23 MEeTpa, OMOACHIBAIOLLIEN BCIO HaLLy MMaHeTY.

eotekctunb Typar® SF npomnssoautca cornacHo ISO 9001. Cuctema DuPont”™ cooTBeTcTBYeT kak TpeboBaHWAM
CTaHapTOB MO OKpyxawllen cpene n3 Hopm EMAS (sko-meHemxmeHT n ayauT), Tak u ISO 14001. Bonee Toro,
reotekcTunb Typar® SF ceptudunumposaH no dpaHuyackon cucteme ASQUAL 1 HemMeLKon cucteme BHeLLIHero ayamTa
(cTtaHgapT DIN 18200).

Bbicokume cTaHaapThl Ka4ecTBa 1 cepBrca, COBMECTHO C HAaKOMIEHHbIM OMbITOM B 06n1acTu nHHoBauuin, genatotT DuPont”
NPU3HAHHbBIM MUPOBbLIM TMAEPOM B NMPOU3BOACTBE MEOCUHTETUYECKUX MaTEPUNAsOB.
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1.3. Yto TaKoe Typar® SF?

Typar® SF (Tainap C®) — 970 TOHKUIN, TEPMUYECKN CKPEMMEeHHbI, BOOOMPOHULIAEMbIA HETKaHbIA FeoTeKCTUNb,
N3roTOBMEHHbIA 13  HenpepbiBHbIX  100% MNOAMMPONMIEHOBLIX BOSIOKOH. brarofapA yHUKanNbHOW TEXHOMOruu,
3anaTeHToBaHHoM kKomnaHwen DuPont™ (JTiokcembypr), Typar® SF o6nafaeT BbICOKMM HavanbHbIM MOAYEM YMpPyrocTu
(>KECTKOCTb), ONTMManbHbIM yaIMHEHNEM (He 6onee 55%) 1 BbICOKOW OOHOPOAHOCTbIO. TakaA KOMOWHALIMA CBOWCTB
no3BonAeT MaTepuany ahdEKTUBHO BbINOMHATL CBOW (DYHKLMM MPU BbICOKMX 3KCM/yaTaLMOHHbIX HAarpy3kax Ha o6bekTax
MPOMBbILLMIEHHOO, FPaXKAaHCKOro, MMOPOTEXHUYECKOMO U LOPOXHOro CTpouTenseTsa. Typar® SF — n3oTponHbI MaTtepuman,
TO €CTb Er0 MexaHU4eckme 1 rmapaBnnyeckmne XapakTepuUCTUKM OAMHAKOBbI B NPOAOSIbLHOM 1 MONepeyHoOM HanpaBneHnax
reoTeKCTUIbHOro MonoTHa. Typar® SF obrnagaeT CTOMKOCTbIO K Bfare v XMMUYECKUM COeOMHEHWAM, B YaCTHOCTM, K
KucnoTam 1 Lenovam. Matepuan He NOABEPXKEH FHUEHMIO 1 Pa3NIOXeHWIO B rpyHTe B TedeHne 100 1 6onee neT.
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1.4. [lpon3ssoacTBo BoNOKOH Typar® SF

B npouecce akcTpy3um BOIOKOH MOAUMPOMNMIEHa MPOM3BOAATCA ThICAYM CBEPXTOHKUX HEMPEPbIBHbIX HUTEW,
KOTOpble NMPOXOAAT Yepes 3anaTeHToBaHHy DuPont” cTagmio “npegHanpaxenna’ 3Tn TOHKME, HO MPOYHbIE HUTK

NAOTHO yknagpiBatoTcA (puc. 1), obpa3dyA M30TPOMHOE MOMOTHO, KOTOPOE 3aTeM TEPMUYECKM U MEexaHUYecKu ¢yH Kuu M reOTe KCTM“H

CKpennAeTcA ANna npuaaHva maTepuany MakCcrmManbHOW NPpOYHOCTL.

W, IIIIF."‘.'u:IJI; .-.l.i I.; ]

f‘ |

Typar® SF

2.1. BctynneHwue 6
2.2. PaspeneHne 6
PucyHok 1. Typar® SF PucyHok 2. Typar’SF noa MMKpocKkomnom 2.3. YcuneHue (apMI/IPOBaHI/Ie) 7
MNocpencTBOM M3MEHEHMWA YCNOBMI MPOU3BOACTBA MOXHO CO3[aTb Lenbli pAL BbICOKOMPOUYHbLIX HETKaHbIX CTPYKTYp
Typar® SF ¢ pasnnyHbiMKY MPOYHOCTHLIMU U (DU3NYECKMMU CBOWCTBAMM. 3anaTeHTOBaHHbI komnaHuen DuPont” 2.3.1. C,E,ep>Kl/IBaHI/Ie N orpaHn4eHne 7
NMPOW3BOACTBEHHbI METO[, ABNAETCA OAHOW M3 OCHOBHbIX MPWYMH YHUKAIbHBIX CBOWCTB reotekcTunAa Typar® SF no .
CPaBHEHWIO C APYTrMMMN re0TeKCTUBbHBIMU MaTepuanamu. 2.3.2. MemObpaHHbI MexaHN3m U
2.3.3. JlokanbHoe ycuneHue 8
1.5. MoBepeHue Pa3HbIX BUAOB reoTeKCTunien npun Harpy3ke
. 2.4. ®unbrTpauusa 8
Ha pucyHke 3 nokasaH rpacduk «Harpysku - edopMaLmm» HECKOMbKUX MeOTEKCTUbHBIX MaTepuasnios aHanoru4yHowm
npoYHocTu. eoTekcTwnb Typar® SF MeeT BbICOKYIO MPOYHOCTb Ha PaCTAXEHWE, ONTUMAaNbHYIO 3NaCTUYHOCTb U BbICOKMIN
HadasbHbIA MOZyNb YMPYrocTy, YTO ABNAETCA MAeanbHOM KOMOUHaLMe CBOMCTB A/1A FEOCMHTETUYECKMX MaTepuanos 2.5. [ipeHax 9
(onAa cpaBHeHWA cMm. Tabnuuy 1). .
FeoTeKeTUL Typar® SF USrOTORNEH C BLICOKMM YPOBHEM 2.6. YcTOoMuMBOCTb K NOBPEXAEHUAM BO BpeMAa yknaaku. JHeprua abcopbuum 9

UL Apyrue Tep (L OAHOPOAHOCTK, a KOHTPONb KadecTBa obecrnedrBaeTcA

CKpernJieHHble

Cwuna (xH/m)

NCMONb30BaHNMEM  HerpepbiBHOMO  (DOTOMY4YeBOro U
YNBTPa3BYKOBOMO OHMaNH-MOHUTOPWHIa npouecca. JTioboln
NPOAYKT, He OoTBevalowyin TpebyembliM CTaHOapTaMm,
CHVUMAETCA C NINHWN.

B npouecce nponssoacTea B NoavnponuieH 4ob6aBnaTCA
CTabunNN3aTopbl,  KOTOPble  MOBbILLAOT  HAAEXHOCTb 2
reotekctunA Typar® SE  [eoTekcTunb COXpaHAET CcBOU
DU3MKO-MEXAHMYECKME XaPaKTEPUCTUKIM NPY BO3OEUCTBUAM
NPAMbIX COMHEYHbIX Ny4elt B nepwon He 6onee ogHOro
MecALa. PekomeHayeTcA HakpblBaTb reoTekCTWUb Cpasy
nocne yknagkM BO u3bexaHWe ero noBpexaeHnA
BCNEACTBUE  YNbTPachMONeTOBOrO  U3NydYeHna, MnopbiBa
BETPa NN MEXaHNYECKOrO BO3AENCTBIA.

Yanuunenne (%)

PricyHoK 3. TUNMyYHble KpKBble «HanpaxeHua-gedopmanum»
Typar® SF n apyrux reotekcrunen

Tabnuua 1. CBoIiCTBa pa3HbIX TUMOB reoTeKCTUNEN NpK fedopmaLm

irnonpobusHoe Hpyrue
. rnonpobusHoe
Typar® SF TkaHbIN OfHOpPOLHOE TEPMUYECKM
CLLUMTOE BOSIOKHO
BOJIOKHO CKpenJieHHble
SHeprua abcopbumn BbICOKanA HM3KaA cpenHan cpenHAn OY4€eHb HM3KanA
[NpoYHOCTL Ha pa3pbiB | BbiCOKaA O4€eHb BbicOKaA cpenHAA BbICOKaA BbICOKaA
HavanbHbIn Moaynb . y . y .
BbICOKUIA BbICOKWIA BbICOKMNN OY4€Hb HU3KMN HU3KWI
yApyroctu
3nacTUYHOCTb BbiCOKanA HM3KanA BblCOKaA BbICOKaA HM3KanA
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2. DyHKuum reotekctuna Typar® SF

2.1. BctynneHue

B 3aBMCUMOCTM OT pa3nnyHbiX BUAOB NPUMEHEHUA OCHOBHbIMU yHKLUMAMUK reoTekcTuna Typar® SF AaBnAloTcA paspenenue,
dunsTpauma, gpeHax u ycuneHwe (apmuposaHue). [nA OonbLIMHCTBA pelleHndn TpebyeTcA OAHOBPEMEHHOE COYeTaHue
HECKONbKNX YHKLMIA.

Llenb fjaHHOro pasgena CoCTOUT B TOM, YTOObI 0becrneynTb 6a3oBoe TEXHMYECKOE NMOHUMaHNe aTux hyHKUMA 1 TpeboBaHWU B
OTHOLLIEHWM FEOTEKCTUNEN M PA3INYHBIX MEXaHU3MOB B PaMKax Kaxaon QyHKLMU. STO NOHMMaHWeE LOMKHO NOMOYb Npu BeIGope
COOTBETCTBYIOLLErO BMAA MEOTEKCTUNA A/1A KOHKPETHOW LEN U PEeLIeHNA MOCTaBIEHHOW Ha MpoekTe 3adadqn, MOCKOJbKY
B3aMMOCBA3b Mexy hakTopaMu, TaKMMU KaK, MEXaHUYECKME 1 rMapaBINYECKe CBOWCTBA, CTPYKTYPa, U T. 4., ABMNAETCA BECbMa
CIIOXHOM.

2.2. PazpeneHue

Pasgenenne — 3to npegoTepalleHne nepemMeLllrBaHna CMEeXHbIX pa3HOCbpaKLI,I/IOHHbIX FPYHTOB n/vnn 3EPHUCTbIX
MaTepmnasioB Npuv NOMOLLKM reoTEKCTUNA.

[[eoTekcTuUNb pas3fenAeT cfou MaTepuanoB (Hanpumep, Necok U LebeHb), NPenATCTBYET WX CMELUMBAHWIO, Y4TO
COXpaHAET MX DPU3MKO-MEXaHNYECKNE CBONCTBA W AeNaeT KOHCTPYKLUMIO Oofiee NpoYHOM 1 fonroBevHon. MNpu sTom
reoTekCTUb NO3BOSIAET NOTOKY BOAbI CBOOOAHO NMPOXOANTb CKBO3b HETO.

leotekcTunb Typar® SF ABnAeTCA naeanbHbIM MaTepuanoM AnA pasfaenaoLero 1 YKPenaAoLero CrnoA B pasinyHbix
KOHCTPYKLMAX 6narofapa cBOel NPOYHOCTH, AONFOBEYHOCTM, MEXAHUYECKUM U TMAPABIMYECKUM XapaKTePUCTMKaM.

MNpexae Bcero, reoTekCTUb NPeAOTBPALLAET NoTepto LebeHoYHOoro MaTeprana 3a CYeT BAaBAMBaHWA €ro B Ciou
rpyHTa ocHoBaHuA (puc. 4). Y UHXeHepoB ecTb Xopoluaa nocnosuua: «10 KMnorpaMMoB KaMHA, 3ackinaHHoro B 10
kunorpaMmmoB 6onoTa, paBHAeTcA 20 kunorpammam 6onoTar. [[eoTeKCTUNb CO34aeT rpaHuLly MeXAy 3epHUCTbIM
MaTEPWaNoM N FPYHTOM OCHOBaHWA, TakuM 0Bpa3oM JocTuraeTcA 6onee BbICOKaa CTEMEeHb YMNOTHEHWA CNoA, Y4TO
obecneymBaeT NOBbILLEHME HECYLLE CNOCOBHOCTN OCHOBaHMA.
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PucyHok 4. CneBa: 6e3 reoTeKcTuns (I'IpOl/ICXO,CU/IT noveps u_\e6eHquor0 maTtepunana 3a CHeT nornoweHnsa ero MArkum cnoem I'p\/HT). CnpaBa: C
reoTeKcTunem (663 nortepu LLl,e6eH0‘-IHOFO maTtepuana, nyduiee yI'IﬂOTHeHVIe)

[MoMuMO 3TOro, MOXHO npenoTBpaTUTb 3arpA3HeHNe 3ePHNCTOro OCHOBaHMA NOACTUNALWNMN FPYHTaMK, TEM CaMblM
n3bexaB CHUXEHMA HecyLueVl CNoCcoBHOCTMW. HepeHoc MeNnKoANCNEePCHbIX 4YaCTUL, TPyHTa B 4YMNCTOE LebeHo4HoEe
OCHOBaHMe nponcxoanT 0COBEHHO VHTEHCMBHO B YCNoBMAX ANHAMUYECKNX Harpy3okK W Ha3bIBAae€TCA <(3CbeeKTOM
Hacoca». Takune MenkoancrnepcCHble YaCTULbl ,El,el7ICTBYIOT B Ka4eCTBe CMa3Kn MexXay KpyrnHbIMMN 3epHaMmn |_|_|,e6eHquoro
OCHOBaHMA 1 MOryT CyLLEeCTBEHHO YMEHbLUNTb ero npo4HOCTb.

Kpome Toro, HesarpAasHeHHoe LiebeHoYHOe OCHOBaHWe MPOdOKNUT aDMEKTUBHO MYHKLMOHUPOBATL Kak ApeHax, a
Takxxe obecrnednT 6onee BbICOKOe CONPOTUBIEHUE CrnodA 3hdeKTY MOPO3HOIO My4YeHns.
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3a CYET DyHKUMM pasaeneHns reotekcTunb Typar® SF:

° npenorspallaeT yMeHbLUeHne HeCYLLI,el;l CMNOCOBHOCTU Ha MOBEPXHOCTU NOKPbITNA, BbISBAHHOIO Pa3ynjioTHEHNEM
3EPHNCTOro (LebeHouHoro) cnoAa 13-3a ero nepemMeLinBaHnA ¢ MeJIKO3epPHNCTbIM CNNOEM OCHOBaHWA (mecok, I’DYHT);

* YBENNUYMBAET HECYLLY CMoCOBHOCTb B pe3ynbTaTe AOCTUXEHNA MakCUManbHOro KoadhduLmeHTa ynioTHEHNSA
N COXpaHeHWA ero B NPOLIECce dKCMayaTaLmn KOHCTRYKLMN U COOPYXEHNS,

* YMeHbLIaeT Ny4nHoobpa3oBaHme 3ePHUCTbIX CIOEB;
* NpefoTBpaLlaeT NoTpebHOCTb B 3aMeHe cnabbix rPyHTOB OCHOBAHWUA;

* COXpaHAET OpEeHaxKHble CBONCTBA 3E€PHUCTbIX CIOEB NOCPEeACTBOM NpeaoTBpaLleHA NonagaHna Menkux 4acTul
rPyHTa OCHOBaHMA B BbILLENEXALLIWI HECYLLWIA CNOW Nog, AENCTBUEM ANHAMMWNYECKNX HArpy30K 1 BCneacTsme
KanunaApHOro NOAHATUA FPYHTOBbIX BOS.

2.3. Ycunenue (apmupoBaHue)

Bo MHOMMX cnyyvasx reoTekCTub BbIMOMHAET MYHKLUMIO YCUIEHWA UK apMUpoBaHuA. [pn yCUneHnm Ha reoTekcTusb
nepeaatoTcA HanpPAXEHUA PacTAXEHUA OT BbllLENeXallero crnoAa v Takum obpasoM 3TO ynydllaeT paboTy rpyHTa
OCHOBaHWA, YMeHbLLAA Ha HEro Harpysky.

CyLLEeCTBYET TPU PasnnyHbIX MEXaHU3Ma, C MOMOLLbIO KOTOPBIX MreOTEKCTUSTb MOXET CTabUInM3npoBaTh LebeHoYHoe
OCHOBaHMWE 1 NOBbICUTb €r0 YCTOMYMBOCTb K MOCTOAHHBIM AedopMaLmAM NpY MHOrOKPaTHbIX Harpy3kax (cM. puc. b):

® CpoepxvBaHve 1 orpaHuyeHne
@ MembpaHHbIN MexaHn3Mm
® JlokanbHoe ycunexue

PucyHok 5. Tpy mexaHu3ma ctabunmsauum

Yewm BblLLE I'IepBOHaan'lebIVI MOAYJb YNPYroCTn reoTtekCcTuna, TemM Gonee SCb(beKTl/IBHbI 3TV MexaHn3Mbl. [ e0TeKkCTUb
C HM3KMM Ha4daJibHbIM MOAyneM ynpyrocTtu 6yu,eT MMeTb 60SbLLIOK NokasaTesb )J,erOpMaLI,I/II/I 1N cMoXeT obecneynBaTb
nib Manyto CTeneHb JIOKaJIbHOro yCuneHua. Bblcokuin Ha4anbHbIN MOAYyJlb YMNpPyroctn n ontuMalibHOe yallMHeHne
NMEIOT Ba>XHOe 3Ha4veHne anaAa obecneveHna conpoTtuBlieHnA GonbLnM Harpyskam v yCTOl7I'~WIBOCTI/I K noBpeXxaeHnam.

2.3.1. CaepXunBaHue n orpaHuyeHne

Kak nokazaHo Ha pucyHke b, cyLLecTByloT OBa Tuna caepxkvBaHuA. OOuH M3 HUX CBA3aH C OOPaTHOW KPUBU3HOWN
reoTekCTUA 3a Npeaenamm oTrneyaTka Koneca, rae co3faeTca JaBneHne BHU3. 3To ABNASTCA CNeACTBUEM BO3HUKHOBEHNA
[OMONHUTENBHOIO HANPAXEHWA B re0TEKCTUNE, KOTOPOE YMEHbLLAET CXaTune NoACTUNAIOLLIErO rpyHTa ocHoBaHWA. [pyran
YyHKUMA, KOTOPYIO BbIMOMHAET reoTeKCTUb — 3TO CAEPXMBaHWE, KOraa YacTulpl LebeHOYHOro OCHOBaHWA MbITaloTcA
CABWHYTbCA Nof, AEUCTBMEM Harpyskn OT koneca. [eoTekcTunb obecneyvBaeT COMPOTUBIIEHNE PACTAXEHWIO/CABUTY
LLlebeHOYHOrO CnoA. ITn dyHKUMM FEOCUHTETMYECKOrO MaTepuana salmiatoT LebeHoYHOe OCHOBaHWE, NMOBbILLIAA ero
MPOYHOCTb, YTO, B CBOK OYepeb, YMEHbLLIAET Harpy3ky Ha OCHOBaHWe MyTem Ny4yllero pacnpeaeneHns Harpysku nog
KonecoM Ha 6onbluyto nnowanb. Jdpyrumun cnoBammn — Yem 6onblie Maowanb NPUIoXKeHNsa Harpysky, TeM MeHblle
[naBneHve Ha cnabble rpyHTbl OCHOBAHMA.

2.3.2. MemMb6paHHbIi MexaHU3M

MemMbpaHHbIn MexaHn3m ahheKTUBEH, KOrAa reoTeKCTUNMb YKNaaplBaeTcA Ha o4eHb cnaboe ocHOBaHME, Ha KOTOpoe
[EeNCcTBYIOT BepTuKalbHble Harpy3ku. B MNOCKOCTU reoTekCTUNA CO3[JaeTcA HanpAXEHWe pacTAXeHUA, TEM CaMbIM
1n36aBNAA FPYHT OT M3DbITOYHOIO HaMpPAXEHWA, KOTOPOE OH HecrnocobeH MornoTUTb. ITa cuna, AeWCTBYytoLLIaA B
M0CKOCTU, CO3AAET KOMIMOHEHT HAMPAXEHNA NePrneHAVKYNIAPHO NIIOCKOCTW re0TEKCTWIA B HANPaBIeHUN NPUIoXKeHHOM
cunbl. bonbLuoe 3HaveHe 3TO UMEET NPU CTPOUTENBCTBE BPEMEHHbIX AOPOT, IAE AaHHbIN 3PheKT MOXET CyLLECTBEHHO
CHW3UTbBENWYNHY 0Opa30BaHWAKonen. Hem BblLLie Ha4anbHbIA MOAY/b Fe0TEKCTUNA, TEM HXKe ByAeT koneeobpasoBaHue
Ha NOBEPXHOCTWN 3EPHUCTOrO CNOA.
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2.3.3. JlIoKanbHoe ycuneHune

HelicTBne Harpy3kn Ha OTAeflbHble KaMHU MOXET MPUBECTU K UX TOYEYHOMY BAABMMBAHMIO B MOACTUNAOLWMIA FPYHT
OCHOBaHWA. ['€0TEeKCTUMb C BbICOKMM HavaflbHbIM MOZyNeM YNpyrocT! MO3BONAET pacrnpelenaTb U YMeHbLUaTb 3Ty
Harpysky, a Takxe obecrneunBaTb YCTOMYMBOCTb K CMELLIEHMIO 3€PHUCTOrO MaTepuana.

OnTumanbHasa BENWMYMHA YONMHEHUA re0TEKCTUNA NO3BONTAET n3bexaTb ero nokanbHoro noBpeXAeHnA, NOCKOJIbKY 3TO
JaeT BOSMOXHOCTb reOTEKCTUIIHO PaCTArMBaTbCA BOKPYI NpOoAaBnMBatoLLEero ero KaMHa 6es noBpeXgeHra noBepxHOCTH
reOCMHTETUYECKOro Mmatepmana.

2.4. Dunbrpauus

QunbTpauna oNpeaenaeTca KaK «CoepXuUBaHue rpyHTa Unu Apyrux 4acTull, NOOBEPXKEHHbIX BO3OSNCTBUIO MOPOaNHA-
MWYECKUX CUI, MPU OAHOBPEMEHHOM BecnpenaTCTBEHHOM MPOMycKe BOAbl CKBO3b reOTEKCTUMbY.

Kak npaBuno, anAa onucaHvA CBOMCTB UNLTPaLM reoTekCTUNEN UCMONb3YIOTCA XapakTepucTka pa3mepa nop 1 ero
BOZOMPOMYCKHaA CrocoBbHOCTb. Pazmep nop reoTekcTunAa Jo/KeH ObiTb JOCTAaTOMHO MarbiM, YToDbI yaepXneaTh bonee
KPYMHbIE YacTULbl FPYHTa A71A NPeaoTBpaLleHna ero apo3unn. Hebonblune YacTuLbl FpyHTa M3Ha4abHO JOMKHbI MPOUTY
Yepes reoTekCTUb AN1A TOro, YTobbl CNOCOBCTBOBATL 3aK/TMHUBAHMIO Bonee KPYMHbIX YacTuL, KOTopble ByayT paboTaTh B
Ka4ecTBe NpMpOoaHOro uasTpa, NpUIeraoLero K reoTekcTuio (puc. 6). Ecnv pasmep nop reotekcTnng YpesmepHo Man,
TO HebOoNbLUME YacTULbl He ByOyT BbIMbIBATLCA, YTO CMOCOOCTBYET 3anUnMBaHMO (KoNbMaTaLmm) reoTekCTuna, yMeHbllan
€ro BOZOMPOHMLIAEMOCTb.
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PricyHOK 6. ECTeCTBEHHbIN FPYHTOBOM hUNbTp, PucyHoK 7. [ipeHaxHas cucrtema, rpyHT 1 reoTeKCTUAb € PasnnyHbIMU NPOHMKAOLWMMUN
NPUMbIKAIOLLUI K Fe0TEKCTUNIO cnoco6Hoctsimu. KoadduumeHT onpeaensercs no HaMMeHee NPOHULAEMOMY C/I0K
rpyHTa.

ShdexTUBHbIE reoTeKCTUbHbIE PUNBTPbI AOMKHBI UMETH MOPbI Pa3HOW hopMbl 1 pa3Mepa, a Takxke pacrnpeneneHne nop
Mo NOBEPXHOCTU MrEOCUHTETUHECKOrO MaTepuana A0KHO ObITb Makc1ManbHO MPUOANXKEHO K pacnpeaeneHunto nop B rpyHTe.

O4yeHb 4acTo ynyckaeTcA W3 BUAY, YTO B CUCTEME «3EPHUCTbIN MaTepuan + noacTunalowmn cnom» (puc. 7)
BOLOMPOHMLI@EMOCTb BCEN CUCTEMbI ONPEAENAETCA BOAOMNPOHULAEMOCTbLIO HavMeHee dunsTpyrollero crnod. OBblMHO
rPYHT 0bnagaeT NPOHULAEMOCTbIO 3HAYNTENBHO MEHbLLEN, YEM Y reoTekcTuNA (Tabn. 2).

Tabnuua 2. Tunosble KO3 hULMEHTb HUALTPALUN TPYHTOB

Tun rpyHTa | Koadduuuent punbrpayun
MpaBun 3x10° m/c
Nn 10°- 10" m/c
Mecok 10° m/c
['nnHa 10°- 10" m/c

Ha NPOHNLIAEMOCTb reOTEKCTUIA Tak>Xe BJIMAET CTENEHbL €ro CxXaTtuA. Kak npasnno, TONCTbIN I/IFJ'IOI'IpO6VIBHOIZ reoTeKkCTuIib
NoABEPXKEH CXaTuMto. |_|pl/l aKcnnyataunm noa OencTBreEM BEPTUKaJIbHOIro AaBieHNA NPOHNLUAEMOCTb Nr€EOCNHTETNHECKOIo
MaTepmalia CH/MXXaeTCA. 310 HeO6XO,£I,I/IMO Y4YNTbIBaTb MNpK onpeaneneHnn Tpe6ye|v|017| NPOHNLAEMOCTUN re0TEKCTUA.

(DyHKLI,I/IH CbI/IJ'IpraLI,I/II/I CBA3aHa C COOopy>XeHunem d)YH,ELaMeHTOB, SKCnlyaTnpyembIX KpPOBEJIb, KOHTPONEM 3pP0O3UN,
AOPOXHbIMW gpeHa>XaMn 1 T.A. B atumx KOHCTPYKUMAX TeOTEKCTUIb cnocobeH 3aMeHNTb 0ObIYHbIN 3€pHI/ICTbII;I CbI/IJ'Ipr n
CYLLIECTBEHHO YBENYNTb Nepunoa ero pa6OTbI, 3alulan 3ele/ICTbII7| MaTepuan OT 3arpA3HEHNA.

[naBa 2 - OyHKumM reotekctnna Typar® SF

2.5. ipeHax

JpeHax — 310 cbop 1 nepemMeleHne ocaaKoB, MOBEPXHOCTHbLIX UM FPYHTOBLIX BOA. TpaanUMOHHO Boaa cobupanach u
OTBOAMNACh C MUCMOb30BaHUEM 3E€PHUCTLIX NMPUPOAHBLIX MaTepManoB OoNTUManbHOro cocTtaBa. 3a nocnearve 40 net
reoTeKCTUNbHble UIBTPbI BCE Yallle 3aMeHAIoT WAV AOMONHAIT MUibTpbl M3 LWEeHBEeHOYHOro 3anonHuTena ona
YBENNYEHWNA X ApEeHaXHbIX CNoCobHOCTEN.
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T et ek [€OTEKCTUNL Typar® SF — — — — —— == [eotexcTunb Typar® SF
7/\\\\0////\\\\_////_\\\\////\\_\////\}\///\\ //\\\\D///\\\\,////,\\\///\\\}\//\\O\////\‘
. L o, 2° 9 Ag—rpyHT o . g _° .:—rpyu'r

=) ° g . o 0 =

o

PucyHOK 8. KOMMNO3UTHbII ApeHaXHbIA 3neMeHT PucyHoK 9. lpeHaHblii cnoit 13 webeHoyHoro matepuana

CaMoCTOATENBHO re0TEKCTUb HE AOMIKEH UCMOb30BaTbCA B KAYECTBE OCHOBHOMO APEHAXXHOI0 CoA, NMOCKObKY B
peasnbHbIX YCIOBMAX €ro OPeHWpPYIoLIME BO3MOXHOCTU MOryT ObiTb HemnpeackasyeMbiMu (XOTA ApeHUpytoLlan
CNocoBbHOCTb MOXET ObIThb MPOBepeHa B nabopaTtopun). Takke BaxkKHO, Y4TOObI ApeHaXHble CUCTEMbI MO NOOOEPXKM-
BaTb HaA/eXxalnii ApeHaxkHbI NOTeHUMan B Te4eHNe AIMTENBHONO BPEMEHN 3KCMyaTaumm, faxe B TexX cryyasx,
Korda OHW MoABepXXeHbl BbICOKOMY JaBneHuto. Bo nsbexaHue 3aunmBaHuA U 3arpA3HEHUA APEHaXXHOro CnoA B
LpeHaxHyto cucTemMy Bceraa AoSIKeH OblTb BKIIKOYEH Fre0TEeKCTUNbHbIN DUNLTP.

[[eOKOMMO3UTbI, UMEIOLLIME B COCTABE rE0TEKCTUNBbHbIN DUNLTP U XKECTKOE AAPO, NoKasanu ceba kak 6onee sKOHOMUYHaA
anbTepHaTVBa TPaaMUMOHHbBIM NecYaHbIM APEHNPYIOLLMM ClOAM, APEHAXHbIM (PUNLTPALMOHHbLIM) KONOALAM U APYrM
IpeHaxxHbIM cucTemam. Kak npaBmno, reoCUHTETMYECKNE OpEeHaXHbIe MaTbl UM FEOKOMMO3UTbl COCTOAT U3 APEHaXKHOW
cepaLeBVHbl, PAcnoNOXEHHON MeXay reoTeKCTUNbHbIMK UnbTpaMy Hanogobue caHaBnya, Moo U3 HECXKMaEMOM
OCHOBbI 13 LLMMOBUOHON MeMbpaHbl 1 reoTekcTUNA (pUcyHok 8).

QOUNLTPYIOLLMIA FeOTEKCTUMbHBLIM MaTepuan AofXeH obnagaTb MNOCTOAHHLIMWU TMOPABANYECKUMU N (DU3UHECKUMMU
CBOVCTBaMMW, ObITb JONTOBEYHBIM U YCTOMYMBBLIM K MEXaHNYECKM MOBPEXAEHNAM NMPU YKNaaKe.

HevcrnpaBHOCTb ApeHaXHON CUCTEMbI MOXET MPUBECTU K CEPbe3HbIM npobnemMam BCen KOHCTPYKLUMK. 1o kpalHen
Mepe, HecnocobHOCTb obecneyeHnA NOCTOAHHON PaboThl ApeHaxa NoTpedyeT A0POroCTOALLMX BOCCTaHOBUTENbHbIX
paboT 1 ConyTCTBYOLLMX UM 3aTpaT. KpaliHe BaxHO, 4TOObl B APEHaXHbIX CUCTEMAaX UCMOb30BanNcA GUIbTPYOLLMNA
reoTeKCTUNbHbIN MaTepuan, KOTopbI MoXeT athhekTUBHO 1 AUTENBHO (DYHKLMOHUPOBATL BECh Nepuoa aKCMIyaTaLmm
KOHCTPYKLIMW U COOPY>XKEHNA.

2.6. YCTOMYUBOCTb K NOBPEXAEHNAM BO BpeMs YKNaaKU. JHeprusa abcopbuum

[e0TeKCTUIb HE CMOXET BbIMONHATb HUKAKMX MYHKLMIA, ecrnin ByaeT noBpexaeH Bo BpeMA WM cpasdy Mocne yKNaaku.
PesynbtaThl aHann3a CBUAETENbCTBYIOT O TOM, YTO KPUTUYECKMM MEepUoIOM CPoKa CiyXObl reoTekcTunAa ABnAeTcA
cKopee MPOoLECC CTPOUTENBbCTBA, HEXENV nepuof akcnayataumn. Takum obpasom, 95% noBpexxaeHuin, Kak npaBuiio,
CnyYaeTcA BO BpeMA YKIadky, a 3a4acTyto — BO BPEeMA BbIFPy3KWM U YNIOTHEHNA 3epHUCTOro Matepuana. Obbl4HO, ecnn
reoTeKCTUIIb BblASPXMBAET HAarpPy3KM, CBA3aHHbIE C YKMaAKOW, TO OH TakKe BblAEPXMUT Harpy3Kiu B MPoLecce aKCnyaTaLmi.

Bbina npoBeneHa 3HauUMTENbHAA MCCneOoBaTeNbckaa paboTa MO YCTAHOBMIEHWIO B3aMMOCBA3M MeXIy hU3NHecKMMM
CBOWCTBaAMM TeOoTeKCTUNA U ero hakTu4eckuMm OYHKUMOHMPOBAHMEM B KOHCTPYKUMW. [1poBedgeHHble WCMbITaHWA
NMOATBEPANNN TECHYIO B3aVMOCBA3b MEXAY CMOCOOHOCTBIO MeOTEKCTUA MOMOWaTh YAAPHY Harpysky (nokasaTesnb
«3Heprna abcopbummn») 1 ero NOBPeXAaeMOCTbIO BO BpEMA YKIaaKW.

PucyHkn 10-12 AeMOHCTPUPYIOT pasnnyHble hopMbl MOBPEXAEHUA F€OTEKCTUNA U BaXKHOCTb BbICOKOrO MOTEHLMana
MOTrNOLLEHWA 3HEPTUK:

i

« 2
PrcyHOK 10. ONTUMaNbHbIA ypoBeHb PycyHOK 11. BbICOKas NpoYHOCTb NO3BoNseT PrcyHOK 12. Pa3pblB HeKauyecTBeHHOro
YANVHEeHWA No3BonAeT reoTekctunio Typar’SF reoTeKcTunio Typar’ SF BbigepyuBaTh yaapHble  reoTeKCTUNsA BCAeACcTBUE HeA0CTaTOYHO ero

pacTarMeBatbCA BOKPYr npoAaBnnBatoLlLero ero Harpysku ot nagatoumnx KaMHel
KaMHsA

MPOYHOCTU NNN HEAOCTAaTOYHOIO YANNHEHNA.
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dHeprusa abcopouuu

OnpepneneHne: 3HeprmA — 3TO CMOCOBHOCTb (HM3MYECKON CUCTEMbI BbINOMHATL paboTy. CTaHAapTHOW enuHULIEN
ABnAeTcA [xoynb, obo3HadaeTcA kak . OanH dxoynb (1 [Ix) paBeH paboTe, coBepLIaeMoi Npu NepeMeLLIEHNN TOYKN
NPUNOXEHNA CUbI, paBHOM 0AHOMY HbOTOHY (1 H), Ha paccToAHME OgHOro MeTpa B HanpaBneHnn OeNCcTBMA cunbl. EcTb
[IBE OCHOBHbIE POPMbI S3HEPT UM, Ha3bIBaEMbIE MOTEHLMANBHOM U KNHETUYECKOWN SHEPruen. [1oTeHumanbHaA aHeprua- aTo
Ta 3HeprvA, KOTopon obnafaeT maTepuarn.

Harpyska (kH/m)
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PMC\/HOK 13. CpaBHeHme CbaKTI/I“IECKOFO nTeopeTnyecKoro noteHyunana nornoweHna sHeprum

MoTeHuman nornowleHnAa aHeprmn abcopbumnm (W) reoTekcTnna MOXeT ObiTb OXapakTepM30BaH Kak COYeTaHve ero
YIAMHEHNA U NpUnoxeHHo cunbl. OH onpeaenAeTca ¢ MOMOLLbIO KPUBOW «Harpyaka- AehopMauma», Noy4YeHHoM npu
MCMbITaHMW Ha NpoYHoCcTb. OBnacTb Noj KpUBoW ([ )- 3TO NoOTEHUMAN reOTEKCTUNA B MOMMOLLEHIN SHEeprun.

B HacToALlee BpemaA B pALde HaLMOHaNbHbIX CTAHAAPTOB NPOXOAUT MNPOLIECC MPUHATUA KOHLIEMNLMM MOrMOLLEHVA SHEPT WM.
O[HaKo HeKoTopble CTaHAAPTbl OCHOBBLIBAIOTCA Ha TEOPETUHECKMX 3HAYEHNAX UV MHIEKCE MOMIOLLEHNA SHEPTUM, a He
Ha pacyeTe MoBepXHOCTU B COOTBETCTBIM ¢ kpuson W = | (T * €) d€. YnpoLueHHbIit pacyeT: W, . = 12T * €.

index

Kak pesynbraT, nHaekc nornoeHna sHeprum abcopbumm (W, ,.,) HEKOTOPbIX MPOAYKTOB 3HAYMTENbHO BbILLE, B TO BPEMA
KaK B APYr1X Crydanx TEOPEeTUHEecKoe NOrOLLEHNE SHEPT N HUXKE, YeM akTUYECKUIA NoTeHUMan NOrMOLLEHUA SHepru,
KOTOpPbIN M3MepAeTCA B Xoae UCMbITaHnA Ha pacTaxeHue (EN ISO 10319).

[MpwBeneHHbIN rpaduk (puc. 13) NNMOCTPUPYET 3TO: B HEM MOKa3aHbl PasninyHble hopMbl HaKTUHECKOro MOrMoLeHNA
SHEPrum N TEOPETUHECKOro NOTEHLMana NornoLeHnA sHeprmn reotekcTuna Typar® S, 4To AokasbiBaeT HEOOXOOAMMOCTb
MCMoNb30BaHNA MMEHHO NabopaTOPHbIX UCMbITaHWIA.
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MaBa 3 - MeToanKa nofbopa KOHCTPYKLMI JOPOHKHbLIX OOeH C
npuMeHeHneM reoteKctnna Typar® SF

3. MeToAanKa noa60pa KOHCTPYKLMUA

AOPOXKHBIX 0@/ C NPUMEHEHUEM
reorekctuna Typar® SF

3.1. BctynneHue

ITOT pasgen TexHUYecKoro pykoBOACTBa NpeAcTaBnAeT cobon pykoBOACTBO MO MPOEKTUPOBAHMIO JOPOXHbIX OAeXA,
[NA NOCTOAHHBIX M BPEMEHHbIX AOPOr C UCMoMb30BaHWeM reotekcTuna Typar® SE JaHHasa TexHonorva npuMeHAeTcA
[ONA  KOHCTPYKLUMWIA, BOCMPUHUMAIOLLMX OMHAMUYECKME Harpy3ku Ha B3NETHO-NOCA[OYHbIX Mofnocax, [oporax W
aBTOMarucTpanax, BpEMEHHbIX 1 MOABE3AHbIX JOPOrax, B CKaACKMX 30HaX, Ha CTOAHKaX aBTOMOOUNER 1 B CMOPTUBHbBIX
COOPY>XEHUAX.

Mpouecc NpoeKkTMpPoBaHnA ¢ npumeHeHnem Typar® SF — aTo pesynstaT 3HaHWIA, MOMyYeHHbIX B pesynbraTe pAaaa
MOMHOMACLUTAabHbIX AOPOXKHbIX UCMbITAHWUI, MPOBEAEHHbIX Ha Pa3/IMYHbIX NMPOeKTax 3a 6onee vyem 40-neTHUA Nepuoa,

Harpyska (kH/m)

A 7~ UYTo TaKoe HayanbHbIN MOAYJb YNPYrocTu?
Vi

Z HayanbHbii MOAynb YNpPyrocTy OMWUCLIBAET MOBEAEHWE reoTeKCTUnA
npu ero MUHUMansHol aedopmMalmm.

-
n
>

/ lcmonb3oBaHWe HadanbHOro  MOAyNA  YNPyrocTW, Hampumep, npu
/’/ HanpaxeHu 5%, DaeT YeTKoe NpeacTaBneHe O CBOMCTBAX re0TEKCTUNA.
7 HauanbHbIl  MOAynb ympyroctn ABnAeTcA KO3PMhULMEHTOM HakIoHa
/, KpacHOW MyHKTUpHOM nHuK (prc.14) n onpegenaeTca no hopmyne K = T/E
/4 Yem Kpyye rpagveHT, Tem Bbille MOAy/Nb. Yem Bbille Yy reoTekcTunA
MPOYHOCTb Ha PacTAXEHWe NpU Ha4anbHoW fedopmaumn, Hanpumep, 5%,
€=10%  Yanunenue [%] TEM BbllLe ero HayasbHbI MOLY/b U TeM Bbille ero apheKkTBHOCTb B
NpeLoTBpPaLLEeHNM Koneeobpa3oBaHmA Ha MOBEPXHOCTY cnoA!

PucyHOK 14. OnpefeneHve Ha4anbHOro MoayNs
YNpYrocTui reoTeKcTuns

3.1.1. OCHOBHble QYHKLNM reoTeKCTUNA

KombuHaLmmn HeobxoanmMbIx PyHKLMIA re0TEKCTUNA OTNNYAOTCA B 3aBUCUMOCTM OT 00NacTu NpUMEHEHWA MaTepuana.
[nAa noBbllueHVA Hecyllen CnocOOHOCTM OCHOBAaHWA MNaBHbIMU PYHKUMAMMU ABMAIOTCA pa3desieHne U ycuneHune
(apmupoBanme). VccnepoBaHmA nokasanu, 4To 3ddEKTMBHOCTb YyCUIEHWME MPOMNOPUMOHanbHa M B 3HAYUTENbHOM
CTEMNeHV 3aBWUCUT OT Ha4asibHOro MOAyNA YNpyrocTu reotekctunA. Kpome Toro, ¢ MOMOLLbIO reoTekCTMNA MOXHO
CYLLEECTBEHHO CHU3WTb OOLLYI0 MPOEKTHYIO TOSMLLUMHY 3EpHUCTHBIX cnoeB. bonee noppobHO (yHKLMW reoTekcTunA
Typar® SF onucaHbl B rnase 2.

3.1.2. CHMKeHue I-(OﬂeeO6pa3OBaHI/IFI

O6pasoBaHue koneun—cepbesHan Npobnema, NPevMyLLLIECTBEHHO XapakTepHas A1A BpeMeHHbIX A40por. /13-3a NOCTOAHHOMO
OBUXKEHWA KOMECHbBIX TPAHCMOPTHbLIX CPEACTB BO3HMKAIOT HAMPAXEHWA, KOTopble AeopMUPYIOT OCcHOoBaHMe. B oTnnuve
OT Apyrux maTepuanos, reotekcTunb Typar® SF BcTynaeT B paboTy cpasy 1 pacnpeaenaeT HanpAXeHWe 3a CHET BbICOKOro
Ha4afbHOrO MOLYNA YMpPYyrocTy (Npu Manon aedopmaunn umeeT 6onee BbICOKYID MPOYHOCTbL), HYTO CrocoBCTBYeT
3HAYUTENIBHOMY CHUXXEHMIO YPOBHA 06pa30BaHNA KOslen Ha MOBEPXHOCTU CIIOA.

Ha rpaduke Huxe (pyc. 15) nokasaHbl pe3ynbTaTbl UCMbITaHUA PasfnyHbIX TUMOB reoTekcTunA. iMmtauma AOpOXKHOro
nBmkenna (1 000 npoesnoB) AEMOHCTPUPYET pasHuly Mexay Typar® SF 1 OByMA HEeTKaHbIMU UrNONPOOUBHbBIMM
reotekcTunamn (NP) ¢ HM3KMM HavanbHbIM MOAYNEM YMPYyrocTu. PeaynbraThbl UCMbITaHUIA yKa3biBalOT Ha KOpPPEenALmo
MEX Ay Ha4anbHbIM MOLYNEM YNPYyrocT 1 0Bpa3oBaHMEM KONEN.
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PucyHoK 15. OLleHO4YHble KpMBble Mpornba nocie 1 000 LMKN0B

3.2. MeToauKa pacyeta

3.2.1. BcrynneHne

[MpeanaraemMblii HUXe METOA NPOEKTUPOBAHNA IEMOHCTPUPYET, YTO NpuMeHeHue reotekcTuna Typar® SF
MeX Iy 3ePHUCTbIMU CNOAMU N FPYHTOBLIM OCHOBaHMEM CroCcOOCTBYET:

° NiydweMy yrnjaoTHEHUIO 3EPHUCTLIX C/0EB;
° KOHCO/MAauumn rpyHToBOro OCHOBaHMA Npun AnMHaMn4eckmnx Harpyskax;

* YCUJIEHUIO OCHOBaHMA 3a CHET O6paSOBaHVIF| B MJIOCKOCTW re0TeKCTnnA HaI'IpFDKeHVIVI, CcOepPXnBaroLLInX
NOoABUXKWM 3EPHNCTOro Matepmunana,

* MpPenoTBPALLEHWNIO 3arPA3HEHNA 3E€PHUCTBIX COEB IMPYHTOBLIMM YacTULAMK, TEM CaMbiM NPOLIEBAA CPOK
CNy>X0bl KOHCTRYKLUMY,

* B KOHCTPYKLMAX BPEMEHHBIX A0POI — YBEMYEHWIO A0MYCTUMOrO AaBNIEHNA Ha OCHOBaHUE [0 MPaHNYHON
HecyLen cnocobHocTn p= (1 + 2) * Cu, rge Cu — conpoTUBNEHNE HEAPEHMPOBAHHOMY CABUIY.

3.2.2. OnpeaeneHune Hecyuen cnocobHoctn rpyHTa (CBR)

CBR - kanundopHuickmin nokasaTefb HecyLLen CMoCcOOHOCTU rpyHTa, MPEeACTaBnAloWLMIA COOON OTHOLLIEHUE AaBeHui,
KOTOpble HEOBXOAMMO MPUAOXKUTL K UCCNeayeMOMY MPYHTY U LLEBHIO, 4ToOb! AehOpMUPOBATb MX Ha OANHAKOBYIO BEMINYMHY.

* Ecnu nssecteH moaynb ynpyroctu rpyHta E . MMa:

CBR =E,,/9,79% - panHaa dopmyna npumeHuma ana CBR < 10 %

(Npv GONbLINX 3HAYEHWAX MOrPELUHOCTb MPY NEPEBOLE BENNYMH CYLLIECTBEHHO BO3PaCTaeT)MaTepuana;
* Ecnv nssecteH moaynb aedopmauun rpyHra E_ ., MMNa:

CBR=E,,,/ 3 * — naHHaA (opMysia MMeeT 04eHb GObLLYIO MOrPELIHOCTb.

He pekomeryeTcA ee UCMONb30BaTh B Cly4vae, KOraa N3BeCTeH MOy b YNPYrocTU FpyHTa;

* Ecnu Tun rpyHTa nsBecrteH, 1o CBR onpeaenAeTca cornacHo tabnupl 3.

Ta6bnuua 3. Onpegenexune Hecyuleit cnocobHoctu rpyHTa (CBR)

HanmeHoBaHuA rpyHTa | CBR, %
Topd 0
[PYHTbI C BKIIIOYEHMAMM OpraHNYecKmx BELLECTB 0-2
MarkonnacTu4Hble ranHbI 0-2
TyronnactuyHble rnHbl 1-3
[MTonyTBEpAbIE MMNHBI 2-5
['PYHTbI C BEICOKMM COfep>XaHWeM nblnesaTbix YacTul, (MeHbLue 12% ranHucToix n 80% 1-5

YyacTtuy, nbinesaTtbix 0,002-0,05mm)

MarkonnacTuyHbIn CYTTMMHOK 1N NlaCcTn4HaA cynecb

2-5
TyronnacTu4HbIN CyrnMHOK UNu cynecb 310
TBepable CyrnMHOK UK cynech 1020
[Tecok 10-20
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3.2.3. OnpepeneHve TONWMHbBI BCe JOPOXKHOM KOHCTpYKuun (T,) B nepsom
NPUOANKEHUN ANA 1 000 NPOEe30B 0Ceil aBTOMOOUNS

OnAa nepBoro NpubAnXeHWA MPUHMMAETCA KOHCTPYKLMA OOPOXHOW OAEeX[bl, KOTOpaA COCTOUT TOSIbKO M3 OOHOro
0a30B0ro cnoA — WebHA ONTUMaNbHOrO COCTaBa. PacyeTbl BbIMOMHAIOTCA TOMbKO MO KOMMYeCTBY OCen aBTOMOOMNA.
Hanpumep: 1000 npoe3nos ocer akBMBaneHTHbIl Npoe3ay 250 YeTbIpEXOCHbLIX aBTOMOBMEN.

[Ans popor 6e3 TBepAOro NOKPbITUA

MUHUManbHYIO TOMLLMHY KOHCTPYKLMW onpeaenAemM corflacHo rpadwka (puc. 16). 3HadeHne X — Harpyska Ha oCb
OCHOBHOIO TPaHCMOPTHOMO CPEACTBA.

Takxe To' MM MOXHO onpegennTb N3 3aBUCMOCTN:

T, (mm) =P, * VP(kH), roe:

P (kH) - Harpy3ska Ha 0Cb OCHOBHOMO TPAHCMOPTHOIO CPEAcTBa

P, — KosbdULmMEHT, KOTOPbIV ONPeAenAeTca CornacHo Tabnuupl 4.

H J
s 90 1y
-
S 800 1)
g ‘\\
g 700 44N
g WS
8 600 (AN Vs
2 WY TS
2 500 AN ~Z
= AL i
£ 400 AN OTSS iy S=0
2 BN :i‘ﬁm}v\‘s. "=
e N7 Oy~ Bk T 7=
R S iy P P e T
200 Xs - -
\eolfm -~_- ---L-
‘ - —
100 lelr.r { nnaHTanTorumnT

1 2 3 4 5 6 7 8 9 10
CBR noactunatowei nosepxHocty [%]

PricyHok 16. OnpeaeneHune TONLLUHbI YIOTHEHHOTO WeOHA Ans 1 000
0CeBbIX HArpy3okK (qoporu 6e3 TBepA0ro NOKPbITHS)

Tabmma 4. OnpepeneHne koadbduymneHta P1

CBR [%]

P, [kN]

o
o1

LOOO\ICDO‘I-&OONQA~

45.31
32.37
25.89
22.47
20.56
18.66
17.14
16.00
14.85
13.71
12.95
12.19

N
o
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[Ansa popor c TBepAbIM NoKkpbiTnem (a/6; 1/06)
MwuHMManbHyO TONLWMHY KOHCTPYKLUMM LeGEHOYHOro Cros onpeaenaemM ToSIbKOo MeXoaAa U3 rpaduka HUXe.

600

|
500 \
\

400 \
\ MuH. pekomeHAOBaHHaA TONLUMNHY
300 l
\-'E
200 bl L

100

TonwmHa ynnoTHEeHHOro We6HA
T, [mm]

1 2 3 4 5 6 7 8 9 10
CBR noacTunaiowei noeepxHocTu [%]

PucyHok 17. OnpeaeneHune TONLWMHbI KOHCTPYKL UK Le6eHoYHoro cnos T’

3.2.4. KoppeKTMpoBKa TONLUHbI BCEN A0POKHOW KOHCTPYKLUM B NEPBOM
NPUONMKEHUN NCXOAS U3 €e CPOKa CNYKObI

T=1(0,27 * log (} (N, * ESAL) + 0,19) * T, rne:

T - vckomas TonLMHa C NOMNPAaBKOW Ha CPOK Cy>KObl;
T,- TonwmHa, onpefenerHana paHee ana 1000 npoe3fos ocern aBToMoBWAA, MM;

N, — Konn4ecTBO MPOE3J0B BCEX OCel aBTOMObuNern ¢ onpeAeNeHHON Harpy3kon Ha OCb 3a BECb CPOK CIy>Obl
KOHCTPYKLLMK;

ESAL — koathdbmumeHT nprBeaeHna pakTM4eckon Harpy3ki Ha ocb k cTaHgapTHol 80 kH (BbiBupaeTca 13 Tabnuubl 5).

Tabnuua 5. OnpepeneHne koadbbuunerta ESAL
Harpyska ESAL Harpyska ESAL

Ha OCb Ha oCb

(xH) (xH)
10 0.0003 140 9,12
20 0,004 150 11,98
30 0,021 160 15,45
40 0,065 170 19,64
50 0,16 180 24,61
60 0,32 190 30,47
70 0,55 200 37,31
80 1,0 250 90,08
90 1,59 300 185,10
100 2,41 400 576,70
110 3,62 500 1392,30
120 4,96 600 2860,80
130 6,30 700 5259,30

Takxe koachduumeHT ESAL MoxXeT BbiTb paccymTaH U3 3aBUCUMOCTU HUXKE:

ESAL = (P,/ P,

roe P— dakTnyeckan Harpy3ka Ha oCb;

P, — ctaHpapTHaA Harpyska Ha ocb 80 kH.

3.2.5. iToroBoe onpeaeneHvie TONLWWHbI BCEN JOPOXHOM KOHCTPYKL MM UCXOAA U3
3hheKTUBHOCTM paboThl ee CloeB

3a 6a30BbIt CNoW BbiN NPUHAT LebeHb ONTMMAanbHOro coctapa. Mexoaa 13 KoahdUUMEHTOB aKBMBANEHTHOCTM CIOEB,
noadupatoTCA TONLLMHBI CIOEB JIOPOXXHOM KOHCTPRYKLIWM M ONPEAeNAeTCcA UTOroBanA 3KBUBaNEHTHAA TOMLLIMHA BCE JOPOXKHOM
KOHCTPYKLVN.
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KOSde)VILI,VIGHT OKBVBaANEHTHOCTW Bblpa>XaeT OTHOLLEHMNE TOJILUWHbI 3aMeHAEMOro 6a30BOro cnoA K Pa3NnN4YHbIM TUMAM
MPUHATBLIX CJTOEB.

PeKOMeH,ELyeTCH NPUHUMATDL TOJILLIMHY CNOA 3EPHNCTOIo MaTeprasia He MeHee, YeM TpK pa3Mepa ero CaMbIX KPQYMHbIX 3€PEH.

T,.=>T./orze:

T, ..~ OKOHYaTENbHaA SKBMBANEHTHAA TOMLLMHAE NMMPOTa;
T, — ToNWMHA MaTepuana i-Toro cros;

o; — KOSPDULMEHT 3KBNBANEHTHOCTM MaTepuana i-Toro cnos (tabn. 6).

Tabnuua 6. Onpegenerune Koahbuurerta ESAL

BeTtoH 3
AccansTobeToH 2
BpycuyaTtka 1,5
OcHoBaHue, yKpenneHHoe LeMEHTOM 1,5
OcHoBaHue, yKpenneHHoe BUTyMOM 1,5
LLle6eHb Mapkn He Hke 1000 (rpaHnT, KBapLUWT, raneyHunk, rabbpo, amabas) 1
LLle6beHb onTnmanbHOro coctasa (3aknmHKa) 1
LLlebeHouHO-NecyaHas cmech Tuna Ch 0,9
LLlebeHb Mmapku He Huxke 800 (M3BECTHAK, ONOMUT, MECHaHUK) 0,8
OxkaTaHHbI rpaBuit Mapku He Huke 800 (FrpaHuT, KBapLUMT, raneyHmk, rabbpo, anadaa) 0,8
LLle6eHovHO-necyaHasa cmech Tuna C7 0,8
OkaTaHHbIN rpaBui (M3BECTHAK, JONOMUT, NeCHaHUK) 0,5
["paBuUitHO-NecYaHas CMech 0,5
113BeCTHAKOBbIN LLIEOEHb 0,5
Mecok 04
['paBuiA HaCbIMHOW WM MAIOXOW rpaHyoMeTpUn 04

3.3. BbiOOp KoppeKTHOM mapku reotekctuns Typar® SF

PekomeHOaLmm no NpoekTUpoBaHWio, NPEACTaB/EHHbIE B MPeablayLLEM pa3fesne, OCHOBbLIBAIOTCA Ha MPUMEHEHMN
reotekcTunAa Typar® SF knacca 1. Kak npaBuno, B peasibHbIX KOHCTPYKLIMAX HEOBX0AMMO NpuMeHATL Typar® SF 6onee
BbICOKOIO KJjlacca. ITO CBA3AHO C TEM, YTO B pacyeTax HEOOXOANMO YYMTbIBATb BNIMAHNE:

* Harpysok oT ABWXeHuA TpaHcnopTa (puc. 18);
* YCnoBui MoHTaxa (puc. 19);

° ynnoTHeHne MaTepuana (puc. 20).

Tpebyemblil KNacc reoTekcTunda nogbupaeTca B cooTBeTcTBun € puc. 18-20. MuHMManbHble 3Ha4eHUA TEXHUHECKMX
XapakTepUCTUK ANA KaXA0ro Kacca v pekomeHayemas Mapka reotekctuna Typar® SF npuseneHHb! B Tabnuue 7.

Kpome 8TOro, 06a3aTensHO HEOOXOAUMO NMPOBEPATL FEOTEKCTWSIb Ha COOTBETCBUE TPeboBaHUAM K pasMepy ero nop
(Tabnuua 8).

Harpy3ka Ha ocb < 130 kH Harpy3ka Ha ocb >130 kH

8 8
5 Knacc 4 5
o 10 o 10
g 10 g 10 . .
E‘ Knacc 3 g' nace

; ,
o 10 o 10
= =
(8} o (%} 5
? 10 g 10
= Knacc 2 =
[ : S : Knacc 3
e 10 e 10
3 3

. .
T 10 T 10
T T
% 10 % 10 Knacc 2 PucyHok 18. Bbi6op Knacca reoTeKCTUNS NCX0AsA U3
g Knace 1 § ycnosus 3ddeKTUBHOIO pacnpeaenexns Harpysok ot
E_ i« E_ . ABVKEHWA TPAHCNOPTa NPU Pa3HO 0CEBOV Harpyske u
c | NpUBEAEHHOW UHTEHCMBHOCTY BUXKEHUSA

1 2 3 4 5 1 2 3 4 5 pusea A
CBR ocHoBaHus, % CBR ocHoBaHus, %
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[nA BbINONHEHWA CBOVX MYHKLWIA Ha NPOTAXEHUW Neproaa aKCrlyaTaLmm reoTekCTUb AOSIXKEH BblASPXMBaTbL Harpy3Ku
npu ykrnagke, ocobeHHo cOPOC Ha HEero 3epHUCTOro mMaTtepuana u nocnemytollee ynnotHeHue. Ha pucyHke 19
oTobpaxaeTCA peKkoMeHIyeMbln Knacc reotekcTuna Typar® SF B 3aBUCMMOCTY OT pasmMepa 3epHUCTOro mMatepuana u
BbICOTbI NaAgHNA.

Knacc 4

Heobxognmo
Knacc 3 ncnonb3oBaTtb
3alUMTHBLIN cron

N
)

-
(&)}

Knacc 2

AN — NN

KnFcc 1 \\ \\ \\.

10 20 30 40 50 60 770 80 90 100 200 300 400 500

MakcumanbHbI pa3mep 3epeH maTtepuana, MM

BbicoTa c6poca 3epHUCTOro
mMaTepuana Ha reoTekCTusb, M
N

-

o
)

PucyHok 19. Bbl60p Knacca reoTeKCtnna NCXoAa N3 ycnoBua CoOXpaHeHnsa LLenoCTHOCTN matepuana B npouecce ero yknaaxkun

B cnydae, korma nepsbiit CNoM 3epHUCTOro MaTepuana Hafl reoTekCTuneM UMeeT ToNLWMHY 250 MM 1 BbilLe, TOMIa OH YXXe
BbIMONHAET (YHKLMIO 3aLLMThI reoMaTepvana oT MOBPEXAEHU U Mocneaytolie Cron HabpoCKM MOXHO BbIMONHATL
NCXOAA Y>Ke U3 3TUX YCIOBUIA.

X
g —
] \
8 1 Heo6xoaumo
5 Knacc 3 Knacc 4 ncnonb3oBaTb
Q D
cg 2 \ 3aWMTHbIA
m crnon
© Knacc 2

3

4

5

Knacc|1
6

10 20 30 40 50 60 70 80 90 100 200 300 400 500

D90 3epHucToro matepuana, Mmm

PMCyHOK 20. Bbl60p Knacca reoTeKCtnna NCxoasa N3 ycnoBua COXpaHeHUs LLeNoCTHOCTU maTepurana B npouecce ynjioTHeHUA

HaHHbin rpacvk akTyaneH TobKO O/1A 3ePHUCTOrO MaTepuana ¢ yrnosaton nubo nony-yrnoeaton hopmont 3epeH. [na
oKpYrnow (opMbl 3ePeH OH He MPUMEHUM.

Tabnvua 7 MuHUManbHble 3Ha4eHNA TEXHUYECKUX XapakTePUCTVK LA Kax[oro knacca reoTekcTunen

PAKTER Knacc 1 Knacc 2 Knacc 3 Knacc 4
SHeprua abcopbummn 1,5-3 kx/m* 3-5 kx/m* B-8 kx/m* > 8 kx/M’
CraTu4eckoe npofaBnmBaHue > 500 H > 1000 H > 1500 H > 2500 H
['pendepHaa NpoYHOCTb > 400 H >700H > 1000 H > 1500 H
PexomeHayeman mapka reoTekcTunA Typar® SF 32 Typar® SF 40 Typar® SF 56 Typar® SF 77
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Bbibop pasmepa nop reotekcTuna Og, MPOUCXOOUT UCXOAA U3 HEOOXOAVMOCTU YAEPXMBAHNA rE0TEKCTUIEM OCHOBHON
Macchl YacTUL, FpyHTa OCHOBaHVA 3a MpedenaMu 3epHUCTOrO CJoA, Tak Kak CMELUMBAHUE STUX YaCTUL, C 3€PHUCTLIM
MaTepuranomM MpPUBOOMT K YMEHbLLIEHUIO ero Hecylleh crnocobHocTu. Kpome 3Toro, 3arpA3HeHHbIN 3epHUCTLIN Crom
6onblLe NoABEP>KEH MOPO3HOMY MyyeHuto. TpebosaHuA K pa3mepy nop reotekctuna Oy, NpeacTaBneHsl B Tabnuue 8, roe
Dgs — pasmep dpakumu (MM), Menb4e KOTOPOW B rpyHTe copaepkmTcea 85% 4acTuL, 38 Maccow Cyxoro rpyHTa.

Ta6nnua 8. Tpe6osaHus K pasmepy nop reotekctuns O,

Twun rpyHTa OCHOBaHUA | Tpe6oBaHuA Kk pa3mepy nop reotekcTuna Oy,
HECBA3HbIE MPYHTHI Ogo =2 * Dy
CBA3HbIE FPYHTHI Og = 0,2 MM

3.4. lpumepbl pacyeToB

3.4.1. [logbe3aHas fopora K y4acTKy CTpOUTEeNbCTBA
MCXOﬂHbIe JaHHble:

°* TPYHT OCHOBaHMA — MNHAa C NPUMechlo opraHmnyeckmnx sellects, CBR = 2,5%;

° BUA TpaHCcnopTa N UHTEHCMBHOCTb €ro ABM>XeHNA — rpy30BKUK C TpeMA OCAMK, Harpy3ka Ha OCb P=80 kH,
NHTEHCMBHOCTb ABMXeHWA N=6 npoes3noB B AEHb,

* CPOK 8KCMJyataumm Joporv — 5 Mecaues;

° OOCTYNHbIA MaTepuan ona CTPoOUTENbCTBA JOPOr — MECTHbIV rpaBuii ¢ KO3MDULNEHTOM SKBUBANEHTHOCTU
a=0,4, makcumansHon dpakunn 40 Mm;

° MakKcuMasbHasa BbicoTa cbpoca MaTepuana Ha reoTekcTuib — 1 M.

CBR =2,5% N = 6 npoe3anoB B AeHb
P =80 kH a=04
Pacyer:

° onpefeneHne TONWMHbI BCEN JOPOXHOW KOHCTPYKLMM B NepBoM npubnuxerHmnn ana 1 000 npoe3nos
Nexopa n3 rpaduka (puc. 16) o4na AOPOXHbIX KOHCTPYKLMIA 63 TBEPAOro NoKpbITUA

T, = 190 M™m (npw 3agaHHbIx ycnosuax CBR = 2,5%, Harpy3ka Ha ocb P = 80 kH).
KoadduumeHT npreeneHnsa akTU4eckomn Harpyskmn Ha ocb kK cTaHgapTHor 80 kH, ESAL=1;
KonuyecTBo TMNOB TPaHCMOPTHbIX CpeacTs i=1;

Konunyectso npoespoe N, = 5 mecaues * 30 gHen * 6 npoespos/aeHb * 3 ocn = 2700

ickomasa TonLMHa ¢ NonpaBkoW Ha CPOoK CNy>0bl U KOMYECTBO NPOE3A40B OCEN
T=(0,27 * log (X(Ni*ESAL) + 0,19) * T, = (0,27 * log (2700 * 1) + 0,19) * 190 = 212 Mmm

* VToroBoe onpeaeneHne TOLWLMHbI BCEN OPOXHOM KOHCTPYKLMM Mcxoaa M3 athheKTUBHOCTM paboThbl ee CIOEB.

Bbin npuHAT 1 cnon rpaeuA HKM3Kkoro kadectsa — o =0,4. KonnyecTtBo cnoes i=1.

OkoHYaTenbHaA 3KBMBaNeHTHanA TOJILWMHa nnpora
T, =5 (T,/c;) = 212 / 0,4 = 530 Mm
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* Bblbop knacca reotekctuna

MeToauka | BBopgHble AaHHblIe | Heo6xoanmbin Knacc reoTekcTuns

* OcHoBHaA Harpy3ska Ha ocb = 80 kH

n.3.3. (puc. 18) " CBR=25% Knacc 2
* NpuBeneHHOEe KON-BO NPOe3aoB
N, => (N.* ESAL) = 2700 * 1 = 2700
* BbicoTa cbpoca 3epHUCTOro Matepuana Ha

n.3.3. (puc. 19) reotekcTub = Tm Knacc 3
* MakcmmanbHbi pa3mep dpakumm = 40 MM
* CBR=2,5%

n.3.3. (puc. 20) Knacc 3
* MakcvManbHbI pa3mep dpakummn = 40 mm

n.3.3. (tabn. 8) CBA3Hble rPyHTbI OCHOBAHMA Og 0,2 MM

Takum 06pasom, HEOOXOAUMBIA KNACC FeOTeKCTUNA — TPeTUil, MaKCUManbHbI pa3smep Mop = 0,2 MM. ITUM
Tpe6oBaHUAM COOTBETCTBYET reoteKcTuib Typar® SF 56.

3.4.2. BpemeHHas noabesaHas gopora 6e3 TBeporo NoKPbLITUA C AanbHERLLNM
YCTPOMCTBOM Ha ee Ga3e MOCTOAHHOMN 0POrM K CKAaay C NOKPbITUEM U3 acthanbtobetoHa

licxoaHble gaHHbIE:

* IPYHT OCHOBaHWA — HeodHopoAHbIi, CBR=1%;

° TN TpaHcnopTa U UHTEHCUBHOCTbL €ro ABVXEHNA!

- CTpoWTENbHaA TEXHMKA (MCMONb3yeTCA TONbKO B MEPUOA CTPOUTENBCTBE), Harpy3ka Ha ocb P, = 80 kH,
npvBeaeHHas nHTeHcneHocTb ABvxkeHnAa N = 3000 npoe3aoB A0 YCTPOWCTBa MOCTOAHHOW A0POry;

- Fpy>XeHad dypa C 4eTbipbMA 0CAMU, Harpyska Ha ocb P, = 80 KH, ¢ MHTEHCHBHOCTBIO ABV>XEHUA paBHON 32
npoes3nam B AeHb MO NMOCTOAHHOW AOPOre;

- nycTas dypa € 4eTbIPbMA 0CAMU, Harpy3ska Ha ocb P, = 30 KH, ¢ MHTEHCHBHOCTLIO ABVXEHWUA paBHON 8
npoesaam B AeHb Mo NOCTOAHHOW Aopore.

* CPOK 3KcnayaTalumm NocToAHHON goporn — 15 neT;

* AOCTYMHbIN MaTepuan Ansa CTPOUTENbCTBA AOPOrM:

- rpaBuinHO-NecYaHaA cMecb (MakcumanbHaa dpakuma 40 Mm) ¢ KoaddrLmMeHTOM akBMBaneHTHocTH a,=0,5.
CbpacbiBaTbcA MaTepuan Ha reoTekCTub ByaeT ¢ BbicoTbl 0,5 M;

- webeHb Mapkn 800 a.,=0,8;
- achansTobeToH (0,=2).

* MPVHATO peLleHne:

- BbIMOSIHUTb BPEMEHHYIO JOPOrY TONbKO M3 FPaBUIMHO-NECHAHON CMECH;
- cnon acdansrobeToHa coctaBuT 70 MM.

PacyeT:

* OnpeneneHune TONLMHbI BCEN AOPOXHOW KOHCTPYKLUMK (10 YCTPONCTBA NOCTOAHHOM AOPOri) B NEPBOM
npubnuxexHun ana 1 000 Npoes3noB ocen aBTOMOOWNA

Vicxona n3 rpadmka (puc. 16) onAa AopoKHbIX KOHCTPYKLIMM 63 TBEPAOro NoKpbITUA

T, =280 mm (CBR = 1%, ocHoBHadA Harpyska Ha ocb P, = 80 kH).
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° KOppeKTI/IpOBKa TONLMHBI BCEW ,D,OpO)KHOVI KOHCTPYKLUWMK B MEPBOM ﬂpI/I6J'II/I>KeHI/II/|, ncxogAa n3 ee Cpoka CJ'Iy>K6bI

KonnyecTtBo pac4eTHbIX TUMOB TPaHCMOPTHbIX cpeacTs i=1. KoadduumeHT npneeneHna hakTu4eckom Harpysku Ha
ocb k cTaHgapTHow P,=80 kH, ESAL=1. KonnyecTtso npoesnos N, = 3 000.

T=(0,27* log(3(N,;*ESAL)+0,19)*T, = (0,27* log(3000*1)+0,19)*280 = 320 mm

* WToroBoe onpeneneHmne TONALWMHbI JOPOXHOW KOHCTPYKUMN UCXoaA 13 ahdekTUBHOCTH paboTbl €€ Crnoes

Bbin npuHAT 1 cnoit rpasuitHo-necyaHol cmec — o, = 0,5. Konndectso cnoes — i=1. OkoHuyaTelbHad 3KBMUBaNEHTHaA
TOrLWMHa nupora BpemerHoi foporu T,,,.=2 (T./a;) = 320/0,5 = 640 mm

* [anee npou3BOAUM pacyeT JOPOXKHOM 04exX bl MOCTOAHHOW JOPOrn

13k

Vcxona 3 rpaduka (puc. 17) anAa 4OPOXKHbIX KOHCTPYKLMIA C TBEPObIM MOKPbITUEM:
T, =420 mm (CBR=1%, P, = 80 kH)

OnpenenaemM koaduumeHT ESAL 1 KonmyecTBo Npoes3nos:

ESAL, . = (P/PO)”= (80/80)*" = 1

TPyHT —

ESAL, .. = (30/80)" = 0,021

nyct —

N._...=32*365%15%4 = 700 800

rPYHT

N, . =8%365%15%4 = 175 200

nycr

T =(0,27* log(700800*1+175200%0,021)+0,19)*420 = 745 mm

« MToroBoe onpeneneHne TONLWMHbI BCEN [IOPOXHOWM KOHCTPYKLMU Ucxoaa M3 adhdekTUBHOCTM paboTbl ee Cnoes

PaHee paccynTaHa TonwwmHa rpaBuiiHo-necyanon cmecu T,,, . =640 mm npu ¢,=0,5.

1akB

Takoxe npuHATa ToNWWHa achansTo6eTOHHOro NOKPbLITUA Ty, =70 MM NpU gz=2.

Heobxoanmo HanTu TonwmHy cnos webHa mapkm 800 T, ¢ KOSPDULMEHTOM 3KBMBaNEHTHOCTU ¢,=0,8.

23kB

Heobxoanmo Bce yXe N3BECTHbIE/MPUHATBIE TONLLMHBLI CIOEB NPUBECTU K 3KBUBANEHTHOM TONLWMHE, 01A KOTOpon a=1:

T.e=640 MM pr oy =050 ana o =1

T, = T\, ¥y = 640%0,5 = 320 M.

T =70MM NP a,=2 . ANA o0 = 1

T, =T, 0y =70%2 = 140 mm.

Bbino onpeneneHo, yto anA a= 1T = 745 mm

745 =T, + T,+ T,=320 + T, + 140 — T, = 285 mMm

T, = T,/ 0, = 285/0,8 = 360 mm
B aToM cny4ae Toguanoe = Tioe + 1ooe + Tase = 040 + 360 + 70=1 070 mm
- Bbibop knacca reotekcTunA
MeTtopuka | BeBogHble AaHHbIe | Heo6xoaumbiit Knacc reoTeKCTUNA

* OcHoBHanA Harpy3aka Ha ocb = 80 kH

*CBR=1%
n.3.3. (puc. 18) Knacc 3
* [NprBeeHHOE KONMYECTBO NPOE30B
N, = Y(N*ESAL) = 3000*1+700800* 1+
175200%0,021 = 707 479,20

* BbicoTa nageHuAa 3epHoBoro matepuana — 0,5 m
n.3.3. (puc. 19) Knacc 2

* MakcumanbHbeIn pasmep dpakunm — 40 mm

* CBR=1%
n.3.3. (puc. 20) Knacc 3
* MakcumanbHbein pasmep dpakunm — 40 mm

n.3.3. (tabn. 8) CBA3Hble rpyHTbl OCHOBAHWA Ogy = 0,2 MM

Takum 06pa3om, HeOOXOAUMDbIN KNACC reoTeKCTUASA — TPETUI, MAKCMMaJlbHbIi pasmep nop = 0,2 MM.
JTMM TpeboBaHMAM COOTBETCTBYET reotekcTtunb Typar® SF 56.
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3.4.3. PacyeT NOCTOAHHOW JOPOIM K YaCTHOMY JOMY C TBEPAbIM MOKPbLITUEM U3 BpycyaTKK

icxogHble JaHHbIe:

* ['pyHT ocHoBaHuA — cyrnmHok, CBR=4%;

* Tun TpaHCcnopTa N MHTEHCMBHOCTb ero ABN>XeHNA:

- TEXHMKa No 06CNy>XMBaHMIO CEMTUKA U APYrMX YCTaHOBOK, Harpyska Ha ocb P, = 80 kH, Tpu ocn, 20
npoe3aoB B rog,

- NIerkoBoe aBTo, Harpyska Ha ock P,=10 kH, ase ocu, 30 Npoes3no. B AeHb.

* Cpok akcnnyaTauum noctoAaHHon goporu — 30 neT.

* HocTynHbii MaTepwnan ana CTpOUTENbCTBA AOPOrn:

- WebeHo4Ho-necHaHaa cmeck Tuna C7 (MakcumanbHaa dpakumna 40 Mm) ¢ KoSDhUUMEHTOM SKBMBANIEHTHOCTH
o ,=0,8. CbpacblBaTbCA MaTepyan Ha reoTekCTub ByaeT ¢ BbicoTbl 0,5 M;

- BpycyaTka TonLwmHoM 60 MM ¢ KO3dULMEHTOM 3KBMBANEHTHOCTH o, =1,5, KOTOpan yknaapiBaeTcA Ha
noacTunatoLLmi cnom 13 necka 30-50 MM (MOACTUNAOLLMIA CNOW B pacHeTe He y4aCTBYET).

Pacyer:
- OnpeneneHne TONMWMHbI BCE AOPOXHOW KOHCTPYKLMK B nepBom npubnuxerHnn ana 1 000 npoesnos ocen
aBToMObUNA.
Y —_ —_ (o)

Viexona us rpacuika (puc. 16) 4nA BOPOXKHBIX KOHCTPYKLUMIA C TBEPAbIM NokpbiTuem T,=270 mm (CBR = 4%,
OCHOBHaA Harpy3aka Ha ocb P,=80 kH.

+ KoppekTunpoBka TONLLMHbI BCEW AOPOXKHON KOHCTPYKLMM B MEPBOM MPUOIIMXKEHUM NCXOAA U3 €€ CpoKa CIy>KObl
KonmyecTBo pacHeTHbIX TUMOB TPAHCMOPTHbIX CPEACTB — i = 2.

KoadbduumeHT npmBeneHna akTu4eckon Harpy3kmn Ha ocb K cTanaapTHol P, = 80 kH, ESAL = 1. KoadpdurumeHT
npvBeAeHna dhakTNYecKon Harpy3kn Ha ocb k ctangapTHon P, = 10 kH, ESAL = 0,0003.

Konuuectso npoesnos N, =30 net*20 npoespos/ron*3 ocun = 1 800.
Konunyectso npoesnos N, = 30 net*12 mecaues*30 aHen*30 npoe3nos/neHb*2 ocu = 648 000.
Toraa nckomMas TonLIMHa C NMonpaBKoM Ha CPOK CIy>KObl:

T =(0,27* log(} (N,*ESAL))+0,19)*T, = (0,27* log(1800*1+648000%0,0003)+0,19)*270 = 292 mm.

* VlTorosoe onpeaenexHne TonwmHbI BCEWn ,D,OpO)KHOI7I KOHCTPYKUMK ncxoga n3 3d)q3€KTI/IBHOCTV] pa6OTbI ee C/oeB

MpwHATa ToNwmHa 6pycyaTkn T,,,, = 60 MM Npun ,=1,5.

3KB

Heobxoanmo HanTu TONLLMHY CnoA LwebeHoYHo-necHaHon cmecun T, . ¢ KO3hdULMEHTOM SKBUBANEHTHOCTY ¢,,=0,8.

Toks

Heobxoanmo Bce NpUHATbLIE TONLWIMHBI CIOEB NPUBECTU K 3KBUBANEHTHOWM TONLLMHE, ANA KOTOpoM ¢ = 1.

Te=060MMmmpna, =1,50 407 o = 1
T,=T,,%a, =60%1,5 =90 mm

Bbino onpeaeneHo, Yyto anAa g =1 T =292 mm
292=T, +T,=T,+90a T, =202 MM

T,.. = T./a, =202/0,8 = 260 MM

Takmm obpa3zom, HeobxoanMO 1cnob3osaTb 260 MM WEeBEHOYHO-NECHAHOM CMEeCHU.
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npUMeHeHeM reoteKcTuna Typar® SF

* BbIBop KNlacca reoTekcTunA

MeTtoauka ‘ BeBopaHble faHHbIe ‘ Heob6xoauMbi Knacc reoTekcTunsa
* OcHoBHanA Harpyaka Ha ocb = 10 kH
* CBR=4%

132, o, 18 o [peHa)KHble cuctembl

* [NpuBeaeHHOE KONMYECTBO NPOE308
N, = (N, * ESAL) = 1800 * 1 + 648 000 *

0,0003 = 1 995
033 (pl/]C, 19) * BbicoTa nageHnAa 3epHOBOIro Matepuana — 0,5Mm Knace 2
* MakcumanbHbI pazmep dpakumm — 40 MM
n.3.3. (puc. 20) ' E/IZR(::LW:  paamep dpa 20 Knacc 2
° KCMaJlbHbIN M KUnm — MM
n.3.3. (tabn. 8) * CBAsHble prHTbFI)OCHOZaHEH i O, < 0,2 MM 4.1. Berynnexne 24
4.2. ®yHKUUMN 24
Takum 06pasom, He0OXOAUMbBIN KNACC reoTeKCTUNA — BTOPOW, MAaKCMManbHbIA pa3mep nop =
0,2 MM. ITUM Tpeb6oBaHUAM COOTBETCTBYeT reotekctunb Typar® SF 4o. 4.3. Csoncrea reoTekcTunA 25
4.4. lNpoekTnpoBaHue ApPEeHa)XHbIX CUCTEM 25
4.4.1. Kputepun yaep>xXneaHnAa 4acTuL, rpyHTa 26
4.4.2. Kputepuin BOLONPOHNLAEMOCTH 27
4.4.3. Ocobble rpyHThI 28
4.4.4. KoMMeHTapuu 1 AONONHUTENbHbIE KpUTEPUM BbIGOPA 28
4.5. TunoBble ApeHa)XHble CUCTEMBbI 29
4.5.1. becTpybHble ApeHaxu 29
4.5.2. [IpeHax 0604MHbI (MPUKPOMOYHbBIA ApeHax) 29
4.5.3. lpeHax y4acTka 30
4.5.4. T1nacToBbIV ApEHax 30
4.5.5. [lpeHax ¢ UCnosb30BaHMEM reoKOMMNO3UTHbIX MaTepunanos 31
4.6. PernameHT no yknagke Typar® SF 32
4.6.1. TpaHLWenHbIA apeHax 32
4.6.2. [nacToBbIN ApeHax 32
4.6.3. BepTukanbHbln gpeHax ¢ Mcnofb30BaHneM GUTUIbHbBIX OPEH 33
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4. lpeHaX<Hble cucTrembl

4.1. BctynneHue

ITOT pa3aen npefcTaBaAeT cobol pyKOBOACTBO MO UCMOMNb30BaHWO reotekcTuna Typar® SF B kayecTse dunsTpa npu
NPOEKTMPOBaHUN N KOHCTPYMPOBAHUN APEHaXxHbIX cucTeMm. [pouecc NpoekTMpoBaHuA ¢ ucrnonb3osaHnem Typar® SF
ABNAETCA pe3yfibTaTOM 3HaHWUi, NPUOBPETEHHbIX B NpoLecce NabopaTopHbIX 1 NMOMEBbLIX UCMbITaHWI MaTepuana, a
Tak>Xe MHOrofIeTHero onbiTa MCNOb30BaHNA Fre0TEKCTUA MO BCEMY MUPY.

4.2. DyHKLMUM

B obnactn npumeHeHWA ApeHaXHbIX CUCTEM CTano OObIYHOWM MPaKTUKOW MEHATb CTaHAAPTHbIA TPaHyMPOBaHHbIN
GUNBTP Ha reoTeKCTUNbHbIN. [eoTeKCTUNbHBIN DUNLTP BLINOMHAET Ty Xe dyHKLMIO: OH NpeaoTBpaLlaeT 3acopeHune
IPEHaXKHOW CUCTEMBI, HO UMEET NMPEUMYLLIECTBO B MPOCTOTE YKaOKW 1 CaMOM KadecTBe GunbTpa, 4ero Heflb3A JOCTUYb
npu CTaHOAPTHOM TEXHONOrMM CTPoUTENbCTBA. Vcnonb3oBaHne reoTekcTunen BedeT K 3HAYMTESNIbHOW 3KOHOMUMN
cpencTs bnarofapA COKPALLEHWIO CPOKOB CTPOUTENBCTBA M 0OBbeMa 3eMefbHbIX PaboT, a TakXe No3BoNAeT 9KOHOMUTb
Ha o6beMax 3epPHUCTbIX MaTepnanos.

Ha cBoncTBa reoTekCTUIbHOro MaTepuana B 3Ha4MTeNbHOW CTEMEHM BAMAET ero CTpykTypa. Kak npaBunnio, CTpykTypa
TKAHOro reoTeKCTUA U3-3a Masioro Y1Csa Nnop MMeeT HU3KMI MPOLEHT OTKPbLITOM NoBepxHocTH. K ToMY >e 0fMHaKOBbIN
onameTp (pasmep) Nop Takoro TEKCTUAA CNOCOBCTBYET MX 3abMBaHMIO YacTULAMU FpyHTa. IrnonpobrBHble reoTekeTunm
13-3a CBOEN TOMNLLUMHbBI CO3AaI0T NPEnATCTBYA ANA NPOXOXAEHVA BOLbl, MOSTOMY HeGOoMbLIME YacTWLbl FPyHTa Nerko B
HMX 3acTpeBaloT. Takoe YaCcTUYHOEe 3acopeHue (3aunvBaHue) U UX YyBCTBUTENBHOCTb K CXKaTWO OT BEPTMKASIbHOIO
[aBeHMA NPUBOAAT K 3HAYMTENIbHOMY CHUXEHWIO X BOAOMPOMYCKHOW CMOCOBHOCTM.

leotekcTunb Typar® SF n3-3a cBOeln CTpyKTypbl obnafaet
npPeBoCXoaHbIMN — QUIBTPALUMOHHBIMU U APEHaXKHbIMM
cBolcTBaMM GnarofapA LWMPOKOMY AnMana3oHy pa3mepos U
dopm nop. OH XOpOoLWO yAepXKMBAET KpynHble 4YacTuubl
rpyHTa K cnocobceTeyeT 06pa3oBaHUID eCTECTBEHHOIoO
dunsTpa Ha ero NnoBepxHocTu. Menkne YacTuLbl FpyHTa He
OynyT 3abvBaTtb Typar® SF 13-3a ero TOHKON TEpMUYECKU
CMNpeccoBaHHOM CTPYKTYPbl (TONLLUMHbI), KOTOpaAa TakXe
npenoTBpaLLaeT CxXaTue reoTeKCTUNA OT BepTUKasbHOro
[aBneHua, obecrneyvBas MOCTOAHHblE rUApPaBINYECKME
XapaKTEePUCTUKN.

[MpupogaHbIn
rPYHT

®opmurpoBaHue
dbuneTpa

Kpome Toro, reoTekcTunb OOMKEH BblASPXKMBATb Harpy3Kku
npwv yknazke aaa Toro, 4Tobbl OH MOI HaZexxalm 0bpasom
B JlanbHeNnLLeM BbINONHATbL dyHKUMIO dunsTpa. bnaronapa
BbICOKOMY Ha4anbHOMY MOIYJO YNPYroCTU U ONTUManbHOMY
yanuHeHuto Typar® SF obnapaeT MOLIHbIM MNOTEHLIMANoM
MOrnoLIEHNA 3HEPrMM, AenalolWmM ero YCTOMYMBBLIM K
MoBPEXAEHNAM BO BPEeMA MOHTaxa, 9TO Takxe
obecneyrBaeT cTabuNbHOCTb Pa3MePOB MOP W MOCTOAHHYIO
BOLOMPOHMLI@EMOCTb re0TEKCTUIbHOrO MaTepuana.

JpeHaxHbin
crnon

PucyHok 21. MpupogHbIii NOYBEHHbIA HDUNLTP, NPUNEraoLnil K reoTeKCTUNI0

Kak pa6otaet Typar® SF?

eoTekcTunb Typar® SF 3a cHeT cBOEW CTPYKTYPbl CNOCOOCTBYET 0O0Pa30BaHMIO Ha KOHTAKTE C re0TEKCTUNEM MPUPOLAHOMO
rpyHTOBOrO hunsTpa. BosHukLaA B pe3ynstaTe 3Toro dhuisTpyrollaa cuctema QyHKUMOHVPYET NnLb B TOM Cry4ae,
ecnv reoTekCTuAb 0bnafaeT AOCTaTOMHbIM 1 pa3HOoBpasHbIM pPa3MepoM NMop U UX pacnpefeneHnemM No NOBEPXHOCTU
(puc. 21). MNprBeaeHHbIE HIXeE pekomeHaaummn nomoryT Bam npaBunbHO NogobpaTb reoTeKCTUbHbIN PUILTP.
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4.3. CBOWCTBA reoTeKCTUNA

Bo Bcem mupe mpoBoaATcA OOLIMPHbIE MCCNEA0OBaHWA OnA TOro, 4ToObl onpeaenuTb 3hdeKTUBHOCTL hUNETPaLMN
reOTEKCTUIBbHON NPOLYKLIMN MyTeM KOPPENALMM MEXY pacrnpefieNeHNeM YacTuL, KOTOpbIe NOKHbI ObITb OTHUIETPOBAHDI,
W FMIPaBINHECKMI YCTIOBUAMM AJ1A pacrpeaesieHna YacTuL, Mo pa3mMepy nop v NPOHULIAEMOCTbBIO BOLb! Yepe3 re0TeKCTUb.

Hanbonee BaxHbIMU CBOMCTBAMU reOTEKCTUIIBHOIO PUBTPa ABAOTCA Pa3Mep ero nop U NPOHULAEMOCTb. XapakTEPUCTUKY
pa3mMepa nop MOXHO paccuMTaTh C MOMOLLbIO pacnpeeneHra Nop reoTeKCTUA MO ero MOBEPXHOCTW. ITO pacnpeaeneHne
onpeaenAeTca ¢ MOMOLLO YacTuL, cornacHo EN 12956 nnu cteknaHHbIX OycuH onpeaeneHHbIx padmepos cornacHo ASTM
D4751. PeaynstatoMm ABNAeTCA onpeaenenune oteepctuin Og, nnm O9,, onvcbiBaioLLX pa3Mep nop, Yepes KOTopble MPOXoanT
90/ 95% 4YacTuL, rpyHTa/CTEKNAHHBIX FpaHy/.

Bbibop npaBuibHOro pasmepa nop UMeET BeCbMa BaXHOE 3HaveHue AnA QyHKLUMOHUPOBaHWA JpeHaxkHoN cuctembl. OH
obecreumBaeT COOTBETCTBME BOAOMPOMYCKHOM CMOCOBHOCTU MPUPOOHONO FPYHTOBOTrO UMbTPa U reoTeKCTUNA.
HenpaBusbHbIA pa3Mep Nop B re0TEKCTUNE MOXKET NMPUBECTUN K MOCTOAHHOMY 00pa30BaHMiO KaHasoB B MPYHTE 1 €10 3p03uii,
a VHOrZa W K CHUXKEHWIO BOAOMPOHNLIAEMOCT BCEW APEHAKHOM CUCTEMBI.

[TpoHMLIGEMOCTb reoTEKCTUNA MOXET OblTb onpeaeneHa koadbuumeHToM dunsrpaumm. OH onpeaenAeT CKOPOCTb NMoToka
BOb!, NEPNEHAVKYNAPHOIO K MNOCKOCTW FPyHTa unn reotekcTuna. KoadduumeHT dunstpaummn reotekctuna (k) MoxeT ObiTb
NOne3eH Mpv CPaBHEHUM BOLOMPOHMLAEMOCTW TeoTeKCTUIA U Mpuneralowero rpyHTa. [AnA oueHku npurogHocTu
reoTeKCTUNEN pasHblX CNocoOOB MPOW3BOACTBA, VMEKOLWMX pasHble CTPYKTYpbl, Jlydlle BCEero CpaBHUBaTb WX
BOAOMNPOHMLIAEMOCTb NOA, HAarpy3Kon. Ha npuBeseHHOM HUXe pucyHke 22 noka3aHo, Kak MEeHAETCA BOAOMPOHMLAEMOCTb
TONCTOro  (MrNONPOBVBHOMO) CKMMAEMOro HETKAHOro reoTeKCTUA MO [aBNeHUMEM MO CPaBHEHWIO C TePMUYECKM
ckpenneHHbim Typar® SE

0.006 v
. 0.005 [~ : O6nacTb NpUMeHeHuA
< 1 )
£ !
X~ i
a 0.004 [~ ]
5 !
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H '
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Naenenue (kMa) / Cnoit rpyHTa (M)

PucyHok 22. CpaBHeHMe BOAONPOHMLAEMOCTY N0 Harpy3Kon UrMonpo6KUBHOTO reOTEKCTUASA C TEPMUYECKU CKpenneHHbim Typar® SF

Lpyrum kprtepuem, oLeHNBatOLLMM BOLOMPOHMULIAEMOCTb re0TeKCTUA, ABNAETCA rMapaBnMyeckad NPOBOAUMOCTb UK
CKOPOCTb MOTOKa N/M**C npu 3aJaHHOM BOAAHOM cTonbe, Hampumep, V., B COOTBETCTBMM cO cTangaptoMm EN 11058.
Hanbonee BaxHbI acnekT npu 3TOM — BbIOOP Mpunaralollero MUbTPYIOLLEro reoTEKCTUAA C BOAOMPOHNLAEMOCTbIO,
MpeBbILLAIOLLEN BOAONPOHMLAEMOCTL MPyHTa. TO HEOOXOANMO ANA o6ecneveHna MOCTOAHHOWM MPOMYCKHOW CIOCOBHOCTM
BCEWN APEHaXXHON CUCTEMBI.

4.4. TIPOEKTUPOBAHME APEHAXKHbIX CUCTEM

Bbi6op npaBuibHOrO reoTeKCTUILHOIO UILTPa ABMAETCA CMOXHBIM MPOLIECCOM, NMOCKOJbKY B3aMOAENCTBIE
MeX Ay FPYHTOM ¥ chuSIbTPOM onpeaenaeTca pAaaoM hakTopos:

* CBOWICTBa FE€OTEKCTUNA: pacrnpeaeneHue no pasmepy nop (090), BOAONPOHMLAEMOCTb, CKMMAeMOCTb reoTeKCTUIIA
N CTPYKTYPa;

* XapaKTepucTVKu FPYHTa: pacnpeneneHve pasmMepoB YacTuL, KO3MdULMEHT OOHOPOAHOCTH, YIIOTHEHME,
MIacTUYHOCTb, cuenneHne (Kkoresmsa);

* rugpasBauyeckue YCOBUA: OOHOHaNPaBieHHaA Uy AByHanpasBneHHan GunsTpaund, rpaaneHT Hanopa,
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* Hanm4yme ocagkoB VN NHbIX YaCTuUL, B BOAE,

* ycnoswA YKaaKu 1 paboTbl reoTeKCTUNA: MEXaHUYeCKMe NOBPEXAEHNA BO BPEMA YKNaAKN N XUMUYECKUN
COCTaB PYHTOBbIX BOA,.

[ByMA OCHOBHbIMY KPUTEPUAMU, KOTOPbIE CNEfyeT y4nTbIBaTb NPy NoAabope reoTekCTUIbHOro UnsLTPa, ABNAITCA
CMOCOBHOCTb YAEPXKMBAHUA FrEOTEKCTUNEM YaCTULL FPYHTa U BOAOMPOHMLEEMOCTb (Ko3dhduUuUmeHT dbunsTpaumm)
NpUeraloLero rpyHTa.

4.4.1. Kputepum yaepxmBaHna 4actul, rpyHTa

Bbibop HauvHaeTcA C onpeneneHnA rpaHynoMeTpuYeckoro coctaBa rpyHTa. [anee onpeaenAloTcA npeaens
MaKCuManbHoOro paamepa nop reotekcTmnna Oy, OCHOBHOW KpUTEpUt ANA CTaHAAPTHBIX CUTYaLMiA (MOCTOAHHDIN MOTOK,
HWU3KWI TPaANEHT) CNEeayYOLLNIA:

Ogo < 2 * Dgg

[na ycnosun, B KOTOPbIX OrpaHnYeHne BbIMbIBaHWA YacTUL, FPyHTa ABAAETCA JOMUHUPYIOLWMM (haKTOPOM, AOJIXKHbI
NPUMEHATLCA cneaytoLLne Kputepun (tadn. 9).

Tabnuua 9. Kputepuu Bbibopa reotekcTUAbHOTO huibTpa AN PasfinuyHbIX FPYHTOB M YCNOBUIA NOTOKA BOAbI

Bug noToka OuyeHb Menkue, CBA3HbIE Menkue, HecBA3HbIE KpynHoo6nomouHasn
FPYHTbI FPYHTbI noysa
D,, < 0,06 n D,,< 0,002 D,, < 0,06 D,, > 0,06
MocToAHHbIN O, < 0.200 ‘ Ogo < 6 * Dy, Oy, <5 * D, \C,”
HAvHamunyeckunn TpebyeTca nabopaTopHOe UcnbiTaHve Oy < 1,56 * D,, VC,
Ogo < Dego

B cnydae, korga rpaHynoMeTpUYeckunii CocTaB rpyHTa O4eHb HEOAHOPOAHbIN, HaMpUMep, Kak NokasaHo Ha rpaduke
(puc. 23), D'y cnepyeT ncnonb3osaTb BMeCTO Dg.. HT00bI Onpenenuts D'y, mpoanute nMHWIO rpaHynomeTpumn 6onee
MEeNKMX 4acTwL, Kak MokasaHo Ha puc. 23, U JIMHWIO FOPU3OHTANbHOrO Y4acTKa rpaHynomeTpuu. [epecedenHune sTux
NvHWI onpenenaet D', AnA 6onee menkux Yactuu. CoegnHennem D' o, n D, onpegenaetca D'y, (cm. puc. 23).

D'100

80 '
A
1 P!
1
/ P
60 —
I ’
.
50 1 17
P ——
/i
40 /
30 /r /
20 / /
10 V,
0
Do 0.002 0.006 0.02 0.06 0.2 0.6 2 6

Pa3mep nop [mm]

Mpounuaemoctb [%]

PucyHok 23. TpaHyNOMeTpUYeCKUid COCTaB rpyHTa

26

[naBa 4 - [peHarKHble c1cTeMbl

4.4.2 Kputepunin BOLONPOHMLAEMOCTH

OcHoBHoe NpaBuKIIO: BOLOMPOHULIAEMOCTb reoTekCTUNA AOMXKHa ObiThb Bbille, YeM Y Npuneratollero rpyHTa. CpaBHuBan
3EPHUCTbIE U TeOTEKCTUIbHbIE (DUMBTPbLI, BCEMUPHO M3BECTHbIN yyeHbit XKan-Tbep XKupy npegnonoxun, 4to anAa
obecneveHna 3KBMBANIEHTHOW ApPeHaXkKHOW CMNOCOBHOCTU MPOMyCkHaA CrMOCOBHOCTb reoTeKCTUNA AOMKHA NpeBbILLaTh
BOZOMPOHMLI@eMocTb rpyHTa B 10 pas. Pe3dynsraTtel Apyrx 1ccnefoBaHuin NokasbiBaloT KoadduumeHT 10 ana TkaHbIX 1
TOHKWX HeTKaHbIX (£ 2 Mm) 1 koadduumeHT 100 AnA TONCTbIX HETKaHbIX MEOTEKCTUIIbHBIX MaTepuanoB (> 2 Mwm),
MCMONb3YEMbIX B IOPOXKHbIX 1 IPEHAXKHbBIX CUCTEMAX.

MoxxHo npegnoxXnmTb:

K >5-10 * K

reoTekcTUNA rpyHTa

BooonpoHnLaemocTb rpyHTa MOXET ObITb MPUOANKEHHO ONPEAeneHa NCXoaa 13 padmepa ee vactuu, D,, npy nomoLLm
3aBUCKMMOCTU, OTOOPaXXeHHOW Ha puc.24.
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PucyHoK 24. Onpeﬂ,eneme BOAOMNPOHULAEMOCTN FPYyHTA NCXOAA U3 pa3mepa ee 4acTul, D20
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4.4.3. Ocobble rpyHTbI

13 pucyHka 25 MOXHO coenatb creaytoLine BbiBoIbl:

* FPyHTbI, FPaHYIOMETPUYECKaA KpMBaA KOTOPbIX MOMHOCTLIO HAXOOMTCA B CEPOM 30HE, HEeMb3A MCMOMb30BaTh C
yKa3aHHOW MapKoW reoTeKTUIIA, Tak Kak nepes BbIGopoM JaHHOIo reoTeKCTUIIbHOIo 3aenva TpebyeTcA NpoBeaeHme
nabopaTopHbIX UCMbITaHWR. Koraa KprBaA rpaHyiIoMETPUYECKOro COCTaBa NoYBbI NMEPECEKaeT 3aTeHEHHbIE 06nacTy,
NPUMEHAIOTCA 0DbIYHbIE KPUTEPWUM DUNBTPALMK;

° TPYHTbI, Y KOTOPbIX KPMBAA rpaHyNoMETpUM nepecexkaet 3aTEMHEHHbIN NPAMOYTrO/IbHNVK, HE COOTBETCTBYIOT
YKGSBHHOVI Mapke reoTtekcTuiia No BOA4ONPOHNLGEMOCTN.

WUn Mecok

nunna IpaBwii

XOpownii ‘ cpeaHuin ‘ NAOXOW | XOpOoWWi ‘ cpeaHui nnoxon

100

90

80

70

60

/ .

40

MoHunuaemoctb [%]

SF40
SF20 |

30

SF85
SF56
SF20

20

PucyHok 25. Ocobble rpyHTbl, Tpebytolie JONOAHUTENBHOTO BHAMAHKA Npu Bbibope mapku Typar® SF

4.4.4. KOMMEHTapl/Il/I N 0ONOJIHNTE/IbHbIE KPUTEPUN Bbl60pa

J1abopaTopHble MCMbITaHWA 1 peabHbIA ONbIT PaboTbl MOKasanu, YTo reotekcTunn Typar® SF ¢ paamepom nop GonbLue,
YeM Te, KOTOpble OMPefenATCA B BbilLeyKa3aHHbIX KPUTEPUAX A71A hUIsTpa, XOPOLLO CrpaBNANCch CO CBOe paboTton
Ha NPOTAXEHWUN ANIUTENBHOrO nepuoaa Bpemeru, hyHKUMOHNPYA AaXe B MENKOANCTIEPCHbIX MPYHTaX.

YunTblBasa ycnoBuA yknagku (BbicoTa cOpoca 3epHUCTLIX MaTepuanos, dpakuma M crnocod ynnoTHEHUA 3ePHUCTOro
MaTepuana), MoxeT OblTb pekoMeHaoBaH 6onee npoyHbid UM Typar® SF Yem TOT, 4To Heobxomum AnA obecrneveHna
TONbKO BOMAOMPOHMLIAEMOCTN UK TpeboBaHu no dunetpaumn. B Ttabnuue 10 ykasaHbl pPeEKOMEHIyEMblE Mapku
reoTekCcTUNA ANA ApeHaxa.

Tabnuua 10. Pekomenayemble mapku Typar® SF ans pasnunyHbix o6nacreit nprmMeHeHns

MpumeHeHune ‘ PekomeHnpgyemasa mapka Typar® SF

[peHax B cenbckoM X03ANCTBe SF 27

JpeHa>kHble CUCTEMbI C UCMOb30BaHNeM LLEBHA dpakLmm < 20 MM SF 32

JpeHa>kHble CUCTEMbI C UCTOMNb30BaHNeM LLEGHA dpakLmm > 20 MM SF 40
28
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4.5. TunoBble ApeHaXKHble CUCTEMDbI

4.5.1. becTpybHble ApeHaxm

leotekctune Typar® SF WMpoko NpUMeHAETCA NpuW CTPOUTENbCTBE Kflaccuyeckux apeHaxen, roe Typar® SF
ncnonbdyetcA B KadecTBe Quibtpa M obecneumBaeT BbICOKYIO BOAOMPOMYCKHYKD CMOCOOHOCTb ApeHaXKHOoro
3epHUcTOro Agpa. llponyckHaA cnocobHOCTb 6ecTpybOHbIX OpeHa)en MponopumoHaliibHa Kak WX MonepevHomy
CeyYeHuto, Tak 1 rpaamneHTy Harmopa.

Tabnuua 11. MMponyckHas cnocobHOCTb 6ecTpyOHbIX ApeHaxen

®pakuna webHA ‘ YknoH gpeHaxa ‘ CeueHua gpeHaxa (wmpuHa x rny6uHa), mm

[MMm] [%] 0.3 x0.3 0.3 x 0.6 0.6 x 0.6 0.6 x 0.9 0.6 x1.2

50 1.0 0.7 1.4 2.8 4.2 5.6

2.0 1.4 2.8 5.6 8.4 11.2

1.0 0.4 0.8 1.6 2.4 3.2

19-25 2.0 0.8 1.6 3.2 4.8 6.4

9-12 1.0 0.1 0.2 0.4 0.6 0.8

2.0 0.2 0.4 0.8 1.2 1.6

6-9 1.0 0.02 0.04 0.08 0.12 0.16

2.0 0.04 0.08 0.16 0.24 0.32

“ Nlpenax: 0.3x 0.6
Kamenb: 19 - 25

..+ Tpapvent: 1% A
- Mponuuaemocte: 0.8 n/c o

L_oe, . oy, 8

"o c.0 0"
< R e °

PucyHok 26. O6bluHble 6ecTpybHble fpeHakm

4.5.2. [ipeHax 0604MHbl (MPUKPOMOUYHbIN ApPEHa)
LJOpOXXHbIZ MPUKPOMOYHBIM ApeHax (OpeHaxx 0O04MHbI) AOSKEH ObICTPO OTBECTU MHMDUALTPALMOHHYIO BOLY, YTOObI
NpeaoTBPaTUTb YXYALLEHNE CBONCTB MPYHTOBOrO OCHOBAHWA, BbI3BaHHbIX €ro nepeyBnaxHeHnem (puc. 27).

W = popora + wnpuHa 0604mHbl L = paccToaHne Mexy BbiMnyCKHbIMU TRpyHaMmn UK apeHaxkHbIMU Konoauamn, [m]
i = yKNoH apeHaxa [%] R = makcnumanbHas MHTEHCUBHOCTL JoxaAa [m/cl
Ps = mpoHnKHOBeHWe ocaakos [%]

BogonponyckHaa crnocobHocTb Q onpedenseTca no dhopmyre:
Q=103*L*W*R*P,

Heobxoammoe cedeHne KOHCTPYKUMN ApeHaxa onpeaenAeTca ¢ NoMoLLbo Tabnuupsl 11, npuBeaeHHON Bbille.

W/2 | 4

[lopoxHoe NokpbITHE

‘5‘&9 Gﬁ%@"%"ﬁ
Qo" ﬁ

OCHOBG L

cyﬁocuoaa

PucyHoK 27. [ipeHax 0604nHbI
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4.5.3. [lpeHax yyacTtka

B cnyvasx, korpa nepeyBnaxHeHWe BbI3BAHO YPEe3MEepHbIM KOMMYECTBOM 0CaAKOB, WCMOMb3YIOT MOHUXKAIOLLMIA
CUCTEMATUYECKNIA TpaHLUEeNHbI apeHax. PacctoaHne mexay ApeHaxamu (S) onpefenAaloTca cornacHo Tabnuupl 12.
MponyckHaA cnocobHOCTb AaHHOW APEHaXKHOW CUCTEMbI ONPeAenAeTcA no Gopmyne:

Q=103*S*L*R

L — paccToaHne Mexay BbIMyCKHbIMY TRYOaMU MM OPEHaXKHbIMI KOMOALUAMU, M;
R — MakcumanbHas MHTEHCUBHOCTb JOX A, M/C.

Heobxoammaa nnoLlab NoNepeyHoro ceveHna apeHaxa onpeaenaeTca cornacHo Tabnuue 11.

S = paccToaHne Mexay ApeHaxxamu,
D = rnybuHa

PucyHok 28. Cuctematnyecknin gpeHax

Tabnuua 12. Heobxoanmoe pacctosiHue Mexay ApeHaxamu (S) ocylwiaemoro yyactka

Fny6uHa
Tun rpyHTa cb“'f::;g’::““ y
[ NUHBI 3,0 x 10-7 5m 6™ 8™
CyrnvHkm 5,0 x 10-6 18 ™M 25 M 30m™m
Cynecu 3,0 x 10-5b 47 m 62 m 77 m
[Meckun 70 x 10-5 67 M 88 M 109 m

4.5.4. [1NacToBbIN ApeHax

TUNUYHBIM NPUMEPOM HEOOXOAMMOCTM NPUMEHEHWA NAACTOBOMO ApeHaxa ABMNATCA cnopTnaowanku. [nacToBbl
[peHax JOKeH pa3mMeLLaTbCA Noj, NOBEPXHOCTbLIO M PaCTUTENBbHOCTLIO AN1A obecneveHna ObICTPoro 0TBOAa BOAb! OT
cnopTcoopyXeHuA. [1nacToBbIl ApeHaxX MOHTUpyeTcA Mexay AByMA cnoAmu reotekctuna Typar® SF 4ToObl
NpefoTBPaTUTL 3auMBaHNE APEHAXXHOrO C/0A, BbICTYMNaA B Ka4ecTse GpuibTpa.

AN NN AR SNSRI

Ea—
. .e——[loBepxHocTb

\mmmmr_«s\“«.‘zumwmm«zmwmaxvmwmv

- o .

- o .

[NpenaxHan Tpy6a

PucyHOK 29. Y4acToK ¢ npumeHeHnem [ByX peHaxHbix cnoes Typar® SF

TonwmHa nnacToBoro ApeHaxa t paccunTbiBaeTcA No hopmyne:

t=s/2VR/K,

roe:

° t = TonuwMHa NNacToBOro gpeHaxa [M] * k4 = KOapUUMEHT PunsTpaummn ApeHnpytoLLero Mmatepuana [m/cl

° S = paccToAHne Mexay apeHamu [M] * R = makcumanbHoOe Konn4ecTBo ocankos [m/c]

Ona obecnedyeHnA HaoEeXHOCTWM U AONTOBEYHOCTU PaboTbl AAHHOW APEHaXXHOW KOHCTPYKLMM Mbl pEKOMEHAYyEM
ncnonb3oBaTh KoadduumeHT 3anaca 10 ana koadduumeHTa dunstpauum Kd. Ina pacyeTa paccToAHUA S HEOOX0AMMO
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MCnonb3oBaTb GoOpmMyny, NPUBEAEHHYIO HUXe. [nAa onpeaeneHva nnowaay NOnepeYyHoro cevyeHnAa TPaHLLENHOoro
OpeHaxa MOXHO 1cnonb3oBatb Tabnuuy 11 nnm

Q=103*S*L*R

CnemyeT OTMETUTb, YTO MOBEPXHOCTb FPYHTa JOMKHa 06M1aaaTh 4OCTATOMHON BOAONPOHMLAEMOCTbIO A/A HbICTPOro
0TBOMa NOBEPXHOCTHbIX BOJ, B OPEHAaXHbIN CON.

4.5.5. ,£|,peHa>K C ncnonb3oBaHMeM reOKOMMO3NTHbIX MaTepmnanoB

B nocnenHue rogpl Ha pbiHKE FrEOCUHTETUYECKON MPOAYKLMN
NoABWUIICA HOBbIM  MPOAYKT, ObICTPO NpUOBPETAOLLIMN
nonynAPHOCTb B CTPOUTENLCTBE — reokoMno3nT Enkadrain®

OcywmntenbHaA cucTemMa € PasfiMyHbIMK - CXEMaMU
PACMONOXEHWA IPEH COCTOUT U3 KECTKOIO CUHTETUYECKOrO
CepaevHvika,  3aBEpHYTOrOo WM 3aK/IIOYEHHOro B
reoTekcTuUnbHbIN Gunstp. CepaeyHnK MMeeT [LOBOJbHO
OTKPbITYIO, HO HEenoAMaloLLYIOCA CXaTu  CTPYKTYPY,
KoTopaA obecneymBaeT cBOOOAHOE NMPOXOXAEHWE BOAbI, a
reoTeKCTUNbHbIA  DUNETP  3alMLIaeT  CEepAeYHMK  OT
3abumBaHWA rpyHTOM.

PucyHOK 30. YcTaHOBKa reOKOMNO3UTHOTO marepuana B Ka4yectee
APeHaxa AOPOXKHOro NOKPbITUA

CYLLI,eCTByeT MHOTIO BMAOB reOKOMMoO3nTOB, KOTOPbIE I'IO,EI,6I/IpaIOTCF| B 3aBUCUMOCTW OT CI'IeLLI/ICbI/IKI/I nx
NPpUMEHEHNA:

* [OpPEeHaxHble CUCTEMbI 4OPOT;

* 3aXOpOHEeHWe OTXOA0B: OTBOA ra3a win coop huneTPaTa;

* NNacTOBbIN APEHAX CMOPTUBHbIX COOPYXKEHWNA;

* CenbCKOX03ANCTBEHHaA MennopaLma;

* BepTUKasbHble APEeHaxu;

* MPUCTEHHblE APEeHaxM A1A 3aLUMTbl NOA3EMHbIX CTEeH, (DYHAAMEHTOB, NOA3EMHbIX NaPKUHIOB;

* MIacToBbIN ApeHaXx OnAa Teppac, 3eNeHbIX KPOBEJlb, 6ankoHOB.

B nocneaHunx Tpex obnactax NpuMeHeHna reoTekcTub Typar® SF, kak mpaBuiio, UCrosb3yeTcA B KOMMEKCE C LUXMOBUAHOM
reomembpaHon M3onunt® (puc. 32).

"[eokoMno3nTbl BCe Yalle 3aMeHAT TpaaMUKMOHHbIE APEHaXXHble CUCTEMbI, COCTOALLME N3 3EPHUCTbLIX HanonHuTenewn,
O6epHyTbIX B reOoTeKCTU/Ib. HpOMbILIJJ'IeHHoe npom3BOACTBO W MPOCTOTa YCTAHOBKW AeNatoT KX 9KOHOMUYECKOWN
aJ'IbTepHaTI/IBOVI TPaaNUVMOHHbLIM APEeHa>XHbIM CUCTEMAaM.
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PricyHOK 31. CHIKEHME APEHAKHOM cnocoBHOCTU 13-3a edopmaLun PucyHok 32. Typar® SF 1 ero npeBocxoAHas npoM3BOAUTENLHOCTb B
dunsTpytoLLero matepuana (Hanpumep, UMonpPoBHUBHOTO reoTEKCTNS) KayecTBe DMLTPaA B COCTABE APEHAKHONW CUCTEMBI
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4.6. PernameHT no yknaake Typar® SF

CnenyeT NOMHUTb, YTO reoTekcTusb Typar® SF HeobxoaMMo Kak MOXHO CKOpee HakpbITb nocnenytolmm cnoem. Bo
BPEMA AOXAEN N3 FPYHTa BbIMblBAOTCA HEDObLLNE YaCTKLbl, KOTOPbIE MOMYT 3aCOXHYTb Ha re0TeKCTUNEe, 0bpa3oBas
HenpoHuLaeMbli cno rpyHTa (rnuHy). Mpu yctaHoske Typar® SF Hy>kHO cobnoaaTh cnefytoLLme npaBuna, kacatoLlmecs
pas3NNYHbIX APEHAXKHbIX CUCTEM.

4.6.1. TpaHWeENHbIN gpeHax
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PucyHok 33. 3akpenute Typar® SF, 4tobbl M36emarb ero CMeLeHns PucyHOK 34. O6epHuUTE APEHaMXHbIN 3ePHUCTLIA MaTepuan ¢

nomolybio Typar® SF (HaxnécT nonoTeH CoCTaBAAET MUHUMYM 30 CM)

[TocnenoBaTenbHOCTb MOHTaXa:

° OHO 1 6OKOBbIE CTEHDI TpaHWeWn He JOJIXKHbI coAep>XaTb KOPHU, KaMHW U apyrne BKIIIOYEeHNA, KOTOPbIe
BbI3bIBAlOT HEPOBHOCTb MOBEPXHOCTU TPaHLUEN;

* pacctenute Typar® SF napannensHo TpaHLlee 1 3akpenuTe kpaAa reotekcTuna (puc. 33);

* He nomeLllanTe reoTeKCTUNMb B FPA3b. ITO MOXET MPUBECTU K OTIOXKEHUIO Ha NoBepxHocTH Typar® SF
O0MbLLOMO KOMMYECTBa TOHKOONCMEPCHbIX YaCTuL, 00pPasyoLMX HENPOHNLEAEMYIO MEHKY;

° aKKypaTHO BbIrpy>XanTe OPeHaXXHbI 3ePHUCTbIN MaTepunan Bo n3bexaHne cMelleHnA 6OKOBbIX YacTen
reoTekcTunA,

° ONA 3anofHeHNA TpaHLLen He NCNoNb3yNTe CAULLIKOM Bonblune kamHu. [1na obecnedeHna XopoLLero
KOHTaKTa MeXAy TKaHbto 1 FpyHTOM TpebyeTcA rpaBuin hpakLmmn Ao 2 cMm;

* YNNOTHUTE APEHaXHbI 3ePHUCTLIN MaTepuan n obepHUTe ero reotekcTunem Typar® SF nepen 3acbinkomn
BEPXHEeN 4acTu TpaHLlew,

* Haxnéct nonoteH Typar® SF cocTtaBnAaeT He meHee 30 cm.

4.6.2. [lnacToBbIN ApeHax

PucyHok 35. Mpumererue Typar® SF ona nnactoBoro ApeHaxa
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ﬂOCﬂe,D,OBaTeJ'I bHOCTb MOHTa>Xa:

* HaxJ1ecTbl MONOTEH AOMXKHbI COCTaBNATL HE MeHee 30 cMm;
* He pekomeHayeTcA pa3maTbiBaTh Typar® SF 3apaHee, 0COBEHHO B BETPEHHYIO NMoroay;

° anAa obecneyveHnA OTIMYHOIO KOHTaKTa Mexagy reotekCTunnem 1 rpyHTom I/ICﬂOﬂb3yVITe 3epHI/ICTbII;I
HaAMNOJNTHNTE/ b CPaBHUTEJIbHO HebOoNbLLOro pasmepa.

4.6.3. BepTMKanbHbI ApeHax ¢ UCNonb3oBaHMeM DUTUbHbIX APEH

[Mpy coopy>keHUM HackIneln Ha NepeyBnaxkHeHHbIX OCHOBAHMAX /1A YCKOPEHMA X KOHCOoNuAaLmmn (ocaaku) yCcTpavBatoTcA
BEPTMKaNbHbIE APEHAXN C MCMONb30BaHEM MUTUNLHLIX ApeH (puc. 36). B Takmx cnyyaax B OCHOBaHUW HacbinNen Mexay
OBYMA CNoAMM reoTekcTunbHoro dunsrpa Typar® SF yknaapiBaeTcA ApeHaxkHbIN LebeHo4YHbI cnol. JaHHbin cnon 6yaeT
BbIMONHATL POJIb MIACTOBOMO ApeHaxka, 06ecnevmBaloLLero ObICTPbIA OTBOL OTXATOW Barn OT OCHOBaHWA HAChIMN.

.0

0 Hacbinb

o Q . o

Typar®SF o —— — —— — | ————
XecTkuit nnacTmMaccoBblil cepaevHuK

PucyHok 36. EbICTpoe yhaneHne oAbl B HACbILWLEHHbIX CXNUMaeMbIX FpyHTax ¢ UCNONb30BaHUEM C60prIX BEPTUKANbHbIX ﬂ,peHa)Kel?l

33




[nasa 5

KoHTponb 3po3uu

5.1. BerynneHue 36
5.2. ®yHKuun 36
5.3. Bbi6op npaBunbHon mapku Typar® SF 37
5.3.1. Kputepun punstpaumn 37
5.3.2. Kputepun aHeprum abcopdbumn 37
5.4. UHcTpyKUuun No MOHTaXy 37

35




[naea 5 - KoHTposb apo3uun

5. KoHTponb 3po3um

5.1. Bctynnexnue

KoHTponb 9po3un onpenenAeTcA Kak «UCMOSIb30BaHME TeOoTeKCTUNbHbIX WM  NOA0BHbIX MaTepuanos  And
npenoTBpaLLEHNA NepeMeLLeHNA TpyHTa UK APYTUX YacTUL, Mo MOBEPXHOCTU, HAaNMPUMEP, Ha CKIIOHE».

‘ ity

@

- /
7 KameHnasn Hacbinb
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PucyHok 37. Mpumenenue Typar® SF 4na KOHTpona 3po3unun

Mpolecc apo3nn — YacTb reoornYecKoro LuMkaa, NpupoaHOro ABMEHWA, roe Boda W BO3a4yX ABMATCA 0COOEHHO
arpeccuBHbIMK akTopaMu, NPUBOAALLMMK K UCTOLLEHUIO rpyHTa. [ €0TeKCTUb UCMOMb3YEeTCA B paMKax CUCTEMbI
KOHTPOA 3p031M AJ1A 3aLLUMTbI FPYHTOB (CKOHOB MOPCKOro nobepexsA, 6eperos pek v T.n.) OT Takoro BO3AeNCTBUA.

5.2. DyHKUUU

OcHoBHaA hyHKLMA reoTeKCTUNA B pamMkax 60pb0Obl ¢ 3p0o3mel (BbIMbIBaHWEM) 3aK/I0HAETCA B YAEPXKMBAHUM OCHOBHOM
Macchl YacTul, 6e3 cozgaHna M3bbITOYHOMO AaBNEeHVA BOAbl B Mopax YAepXMBaeMOro rpyHTa. [[eoTekcTuib 3ameHAeT
TPaOVLMOHHBIN FpaHyNMPOBaHHbIN MENKO3EPHUCTLIN DUNLTP MEXAY YAEPXKMBAEMbIM TPYHTOM W rabrnoHamu, GyTom
U B6ETOHHBIMK MANTaMKM, KOTOPblE 3alUMLLAT MoBepxHOCTb (puc. 37). [MpaBunbHO nomobpaHHbI pa3mep nop
reoTekCTUNA NO3BOMIAET YAEPXKMBATb IPYyHT, TEM CaMbIM NPefoTBPaLLan ero 3po3sunio.

[eotekcTunb Typar® SF ABnAeTcA naeanbHbIM hUsTPOM 4718 60pbbbl ¢ 3p03MEN 1 UCMONb3YETCA AS1A 3aMeHb!
CTaHOAPTHbBIX 3EPHUCTbIX (DUBTPOB CIIOXHOW rPaHyIOMETPUN, BBUAY TOrO, YTO:

* ero NpPoOYHaA U 0JHOPOAHAA CTPYKTYpa MOrMOLWAET U paccenBaeT aHepruo HaberatoLle BOMHbI, TEM CaMbiM
obecrneyrBan CONPOTUBIIEHNE PACCIOEHUIO MPYHTOB;

* BblcOKaa BOAOMPOHULIAEMOCTb NO3BONAET NPOMNYCKaTb BOOy B 06€ CTOPOHbI, YAEPKMBaAA Npn 3TOM YacTuULbl
rpyHTa, TEM CaMbiM, HE CO3[aBaA YPe3MepPHOro rMapoCTaTMYeCKOro AaBneHns,

+ ero CTPyKTypa rnop 6onee yHMBepcanbHa 1 onThMasibHa B CPaBHEHWUN C 3€PHUCTBIMU KJTAaCCUYECKUMU
dunsTpamu.

36

Maga 5 - KoHTposb apo3um

5.3. Bbi6op npaBunbHoin mapku Typar® SF

K BaXHbIM napameTpam, KOTOPble AO0MXKHbI ObiTb PACCMOTPEHbl WMHXEHEPOM Npu MPOEKTUPOBAHUU CUCTEM
KOHTPONA 3p03UK, OTHOCATCA TonorpaduA, YpOBEHb MPYHTOBbIX BOA W rpaHylOMETPUYECKMIA COCTaB rpyHTa
(reonoruna). Beibop reoTekcTnna NPONCXOANT NO ABYM KpUTepuAM: duasTpaumm 1 aHeprum abcopbumnn.

5.3.1. Kputepuu dmnbrpaymm

[eoTekcTUNb, UCNONb3YEMbIN B CUCTEMAX KOHTPOMA 3p03UN, AONXKEH COOTBETCTBOBATbL KPUTEPUIO PUNBTPaLIML B
YCNOBUAX AMHAaMMUYecKoro notoka. Hanpumep, ana rpyHtoB ¢ D40 = 0,06 MM Heobxoammaa XapakTepucTuka
pasMepa nop cneayoLlan:

0,, < D6, n O,, < 1,5*D1,*{Cu

Y710 KacaeTcA BOAOMPOHULIAEMOCTH, TO CRedyeT PacCMOTPETh CReayoLLne acneKThbl:

* YCNOBWUA KOHTaKTa Mexay MOACTUNAIOWIMM rpyHTOM K Typar® SF: reoTekcTunb OOMKEH MAOTHO mpuneraTb K
MOACTMNAOLLIEMY FPYHTY M3-33 BO3MOXHOCTMW BO3HMKHOBEHWNA ahekTa BO3AYLLHOrO Lapa B peaynsrate 06paTHOro
CTOKa BOfbl. TO eCTb reoTekCTUNb BCeraa AoMXeH ObiTb npurpyxeH. [1nAa obecnedyeHna nnoTHOro npuneraHma
reoTeKkCTUNA K MPYHTY, B Clly4ae MCMonb30BaHWA KPYNHO3EPHUCTOro mMaTepuana, ero dpakuma JoaxkHa OblTb He
6onee 100 mwm;

* BIMAHWE BEPXHEro CrnoA Ha BOJAOMNPOHMLAEMOCTb. BOAOMPOHULI@EMOCTb Typar® SF onpenensetcA ¢ ydYeToMm
XapaKTepUCTMK NnoacTunaoLLero rpyHta. OaHako MOryT BO3HUKHYTb CUTyaLMK, KOraa Heobxoamma KOppekTUPOBKa
NCXOOA W3 BOAOMPOHMLIAEMOCTM BEPXHEro cnoA. Hanpumep, B cnyyaAx, Korma 6eToHHble 6noku npuneratoT
HenocpeacTeeHHo k Typar® SF, Bofda 13 NOACTWUMNAOWEro MpyHTa BbIXOAMT B OCHOBHOM Yepes LUBbI Mexy 6r1okamu,
4YTO CHWXaeT obLlyto nnowadp dunstpaumn. [nAa ycTpaHeHua atoro adhdekTa 1M obecrnedveHuA HEeKOTOPOW
NOMONHUTENBHOM 3alLMTbl OT MOBPEXAEHWUA MPU YCTAaHOBKE MeXAy reoTekCcTuneM n OeTOHHbIMU Onokamm
yKNa/blBaeTCA CNov rpaBuA Uan necka.

5.3.2. Kputepun 3Heprum abcopbuuu

B Xxone cTtpouTenscTBa cMCTEMbI KOHTPONA 3po3un (Hanpumep, 3alumTa 6epera kKaMeHHOM HabpoCcKoW) Ha reoTekCTUIIb
MOryT cOpacblBaTbCA KpyrnHble KamHW. B 3Tom cnydae Heobxogmmo BbiOpaTb reotekcTusb Typar® SF ¢ BbICOKUM
NOTEHLMANIOM MOITIOLLEHNA SHEPTUN.

[Mpw nokanbHbIX AedopMaLIMAX MPYHTOBOrO OCHOBaHUA, B TO BPEMA KaK BHELLIHE BEPXHUI CINION 0CcTaeTcA 63 U3MEHEHWN,
B re0TeKCTU1e BO3HUKAIOT OFPOMHbIE HaNPAXEHWA pacTAXeHWA. TakaA nokanbHaa AecdopmMaLma rpyHTOBOro OCHOBaHMA
MOXET ObITb Bbl3BaHa BCIELCTBME €r0 HEPaBHOMEPHOW 0CafKM OO CMELLIEHNEM MacChl FpyHTa Nof nonoTHoM Typar® SE
Bbicokuin Ha4anbHbIN MOAYb YNPYrocT CTabunn3npyeT rpyHT. [eoTekCTUIb C BbICOKOW aHepren abcopbumm onTrMarnbHO
NpPUCNocobeH AA TOro, YToObl BbIAEPXKMBATbL CTOSb CYPOBbIE YCIIOBUA 1 CBECTU NMOTEHLMANbHBIN YLLEPD K MUHUMYMY.

5.4. UHCTPYKLUU NO MOHTAXY

PucyHok 38. Cxema yKnaaku npu AnvHe otkoca Ao 8m

[Mpy MOHTaXxe cucTembl cnedyeT cobntoJaTb TakMe pekoMeHOaLUum:
* eCIn 3TO BO3MOXHO, HEOBXOANMO BbIPOBHATL W YMNIOTHWUTL MOBEPXHOCTL CKJIOHa(0TKOCa);

* ecnv AnnHa oTkoca MeHee 8 M, To cHadana Typar® SF yknagpiBaeTcA No AnnHE B HUXKHER YacTy 0TKOCa, a 3aTEM — Ha
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BEPXHIOKO MOMOBUHY OTKOCa ¢ nepekpbiTrem ot 0,5 go 1 m (puc. 38);

* eCnv AJIMHa OTKOCa BbilLe 8 M, reoTekcTunb Typar® SF cneayeT packaTbiBaTb MO CKOHY CBEpXY BHU3. [epekpbiTue
HY>XKHO [lenaTb B CTOPOHY HarnpaBfieHWA BOAHOMO NOoToKa — A4J/1A NPeAoTBPaLLeHNA NoAMbIBa;

* aHKepHble TpaHLlen OnA 3akpenneHns reotekcTuna Typar® SF ycTpansatoTca B BEPXHEN N HUXKHEN YacTu CKIIOHa
(puc. 39);

° B C/lydae UCNoJib30BaHMA 6YTa, rabuoHoB, reocoT pa60TbI Ha4YMHalOTCA C OCHOBAHWA CKJIOHa BO W3bexaHve
CronzaHnAa MaTepmnanos;

* MpW UCNoNb30BaHUK ByTa, HTOObI 06ECTIEYNT HEOOXOAMMBIV KOHTAKT MEXY re0TEKCTUIEM 1 FPYHTOM OCHOBaHWA,
crnepBa HeobxoaMMo ynoxuTb no Typar® SF cnon dpakumernt 1o 100 MM. 3TOT Cnoi Takke NOMOXeT M3bexaTb
NOBPEXAEHNA reoTekCTUNA TAXENbIM OYTOM;

* reoTekCTWSIb B aHKEPHOWM TpaHLLee BBEPXY CK/IOHA 3aKpeniAeTcA C MOMOLLBbIO FPpyHTa ¥ pacTUTENbHOCTU. ITOT
MeTof hmKcaLmmn NpeloTBPaLIaET NonafaHne nof, reoTekCTuslb 60sbLLINX 06 bEMOB NMOBEPXHOCTHBIX BOM, 13-33 YEro
BEPOATHO MNOAMbBITVE CHU3Y BCEN KOHCTRYKLMN.

PucyHok 39. ®ukcauusa Typar® SF Ha BepxHeMm Kpato CKioHa

Mpu HEOOXOANMOCTU YKNa[KN reoTekcTUnA nof Boaown Typar® SF 6yaeT BCnibiBaTb, MOCKOSbKY MAOTHOCTb NOAMNponunieHa
MeHbLLEe, YeM NNoTHOCTb BoAbl (0,91 r/cm3). InA Toro 4Tobbl YNOXUTL re0TEKCTUIIb B MPOEKTHOE NOMOXEHNE, HEOOXOAMMO
€ro NpurpyaTb cpasy NeckoMm Uan rpaBuUeM.

[na 6bicTpOro 1 nocnefoBaTeNbHOro MOHTaXa MOXHO MPUIrpy>KaTb reoTEKCTUNb CTaNbHbIMU CTEPXHAMMU (Hanpumep,
apmaTtypon guameTpom 10 Mm) Yepes kaxaple 5 MeTpoB (puc. 40). 3TN CTEPXKHM NMO3BONAT COXPaHWUTL NapaniebHOCTb
yKnagku nonoTHUL, He npuberas K MCMOMb30BaHWIO yCNyr BOAOMa30B. [lonycTMO Takke MpUMEHEHWEe HaxecToB
MEHbLLEWN LLNPUHBI.

e d e
Cranbuoﬁ%
cTepKeHb Typar® SF
9 ° -0 - . 4 . N
B
o.-mﬂoo- S .A°om Lo K

PucyHok 40. Yknaaka reotekctuns Typar® SF nog Bopoi

38

PeKomeHaauuu no

NPUMEHEHUI0

6.1. loporun v NpombILLIEHHbIE NOJIbI

KenesHble goporu
MNoabesaHble, NewexoaHble 4OPOru, TPOTYyapsl
[MpOoMbILLNEHHbIE MNOSbI
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BecTpybHble apeHaxmn

O6epHyTble ApeHaXKHble TPyObl

TpybonpoBogp! Ha cnabbix rpyHTax

MpepbiBaHWe nonagaHua BNaru B CTeHbl 34aHnA Yepes dyHaaMeHT
Hperax dyHaameHTa
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[naBa 6 - PekoMeHOaLMM MO NPUMEHEHNIO

6. PekomeHaauum no npUMeHeHuno

Kpome Hanbonee pacnpocTpaHeHHbIX MPUMEHEHWI B MPOEKTax Mo CTPOUTENBCTBY JOPOr, APEeHaXel 1
KOHTPOJIIO 3p03UN, reoTekcTub Typar® SF Takke LMPOKO UCMOJb3yeTCA BO MHOXECTBE APYr1X KOHCTPYKLMAX:

* MeLuexoAHble AOPOXKM 1 TPOTyapsl;

+ aBTOAOPOrM BCEX KaTeropuin,

* XenesHble JOPOru 1 TpamBaliHble MyTy,

* MPOMbILLUSIEHHbIE MOSIbI;

* [ApeHaXHble CUCTEMbI 1 CUCTEMbI KaHanM3aumm;
* naHawadTHble paboTsl;

+ ©NaroycTpoNCTBO TEPPUTOPUIA;

+ MAAXMW, HabepeXHble N UCKYCCTBEHHblE BOLOEMbI;
+ CMOPTUBHbIE NOLLIAAKM,

+ CTOAHKM TpaHcnopTa;

+ OTMOCTKa 1 3awmTa PyHAAMEHTOB;

+ 9KCMyaTMpyeMble KPOBIW.

6.1. loporu u NpombiLLIeHHbIe NOJbl

Xene3ubie goporu

Typar® SF

bannactias

npu3ma Mecuyanoe

OCHOBaHue

° I
=7 . g o NS o O

- o e » S o o d .’ Q - .- . . .-

B coBpemeHHON MpakTuke BO3BEOSHWUA XEeNesHblX U aBTOMOOWUIbHbIX Jopor npumeHaeTca Typar® SF koTopbin
COKpaLLaeT CTOMMOCTb CTPOUTENBCTBA, iIeNaeT KOHCTPYKLMIO Bofiee MPOYHON 1 fonroBedHon. Typar® SF He nosBonAeT
HacbINW NpocefaTb, «TOHYTbY, NePeMeLLNBaTbCA, AENCTBYA Kak pasaennTenbHo-puNsTpaLmoHHaa memobpaHa
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MoabesaHble, NewexoaHble JOPOru, TPOTyapbl

bes npumeHenus Typar® C npumeHeHuem Typar®

l'apuoBka
l'apuoBka lapuoBka Typar® SF

Typar® SF Tpynt Wle6enn Tpynt

Yknagnka reotekctuna Typar® SF B ocHOBaHVE NeLexoaHon nan nogbe3naHom 4OPOori NMOBbILLAET HECYLLYIO CMOCOOHOCTb
KOHCTPYKLMM N OrpaHnyMBaeT ee ocanky. Typar® SF npenoTBpallaeT BAaBnvBaHue LEOHA B MPYHT U BbiMblBaHWE
rapuoBKM B LLIEOEHOYHbIA CMNOW, KOTOPbIA BbIMONHAET dyHKUMIO OpeHaxa. B mpyrom cnydae, 6naromapa Typar® SE
rapLioBka He CMeLLMBAETCA C FPYHTOM OCHOBaHWA, MO3TOMY He MPOUCXOAMT ocafka NMinTKN.

np0MbII.I.IIIEHHbIe nonbl

Llle6enb
Motonuan B coBpemMeHHOWM MNpakTvke BO3BEAEHUA XENE3HbIX M aBTOMOOWUIbHbLIX AOPOr
w6 nnura npumeHaeTcA Typar® SF, KOTopbI CoKpaLLaeT CTOMMOCTb CTPOUTENbCTBA, AenaeT
Moyt | Necox KOHCTPYKLMIO 6oNee NPOYHON 1 AONTOBEYHON.

//, ,I, 7 7 ./, I, //'l Y4

NN /%’/Z Typ:ar® SF He MO3BONMAET HacbiNM MPOCefaTh, «TOHYTb», MNEePEeMEeLLNBATLCA,

00289, OO0%OPO JeliCTBYA Kak pa3aenuTenbHo-husTPaLmMOHHas MeMbpaHa.
RS SAY TS

6.2. [lpeHaxu, pyHaaMeHTbl U Tpy6oNpoBoAbI

BecTpybHble gpeHaxu

VYcTpoicTeo 6ecTpy6HOro apeHaxa

Llle6enb Haxnect 30 cm

Typar® SF

o .-i-mwmmw
o T
o R
@ . I 4 °
° " b;t‘( ° .
e (| -
- ©
S e
o N Y : ®

bnaronapA cBoel BbICOKOM MPOYHOCTM 1 XOPOLLEN BOAONPOHULIAEMOCTI MPU COXPaHEHUM NMPEBOCXOAHON DUNBTPYHOLLEN
cnocobHocTu Typar® SF no3BonAeT co3faaBaTb NPOCTble U 3dMEKTUBHBIE CUCTEMbI APEHaXXen AnA OTBOAA MPYHTOBbIX U
MOBEPXHOCTHbIX BOL.
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06epHyTble ApeHakHble TPyObl

Typar® SF

T'paBwii, necok,

<

weGens . ONUNNIG Y, © o

o

[LpeHaxHble cnuctembl 13 nepdopupoBaHHbIX TPy cry>aT
HamMHOro fonblle n 6yayT 6onee ahdheKTUBHbI, €CMN
nx npeaBapuTenbHo obepHyTb MaTepuanom Typar® SF
4TO NPenoTBPaTUT 3aunvBaHue Tpydbl U LebeHOYHOro
3anonHUTena.

[Topywka W3 3epHUCTOro MaTepuwana, obepHyTas B
reotekcTunb  Typar® SFE  obecrneunBaeT HagexHoe
OCHOBaHMe nof TpybonpoBOAOM U NPeaoTBPaLLaeT ero
ocafky.

NpepbiBaHMe NonajaHusA BNaru B CTeHbl 34aHuUA Yyepe3 pyHaaMeHT

bes npumeHenus Typar® SF

Tpy6a

C npumenenuem Typar® SF

o

LlleGeHb

{‘&’_‘Q&WN\\W

N

Mecok

Typa
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B Menko3epHUCTbIX FPYHTaX BbICOKUI YPOBEHb MPYHTOBbLIX
BOO, W KanNWAMApPHOE MNOAHATUE BbI3blBAET YyBMaKHEHWe
dYHOAMEHTHbIX CTEH 1 Pa3pyLLEHWEe KOHCTRYKLMK. 3ackImn-
Ka cnos LebHA B 0b6onoyke 13 reotekctmna Typar® SF nog
OCHOBaHVeM dyHaaMeHTa 3PdEKTUBHO NPEnATCTBYET
KanuinApHOMY MOObeMy BOAbl K CTEHAM KOHCTPYKLW.
LllebeHb Npu 8TOM HaAEXHO 3aLUMLLEH rEeOTEKCTUIEM OT
3arpA3HeHNA U CMeLLNBAaHMA C FPYHTOM OCHOBaHUA.

Mpw CNoNb30BaHNM CTaHAAPTHOrO PELLIEHWA CyLLIECTBYET
PUCK 3aUNMBaHVA [PEHaXHOro CfoA W BO3HUKAKOT
CNOXHOCTW MPY MOHTaXxe BO BRaxHylo norogy. B cnydyae
ncrnonb3oBaHuna Typar® SF ynpoLLaeTcA npoLece MoHTaxa,
a peHaxKHbIN CNoN HaAEeXHO 3aLLMLLEH OT CMEeLUMBaHUA U
3arpA3HEHNA rPYHTaMW OCHOBaHUA.

[naBa 6 - PekoMeHOaLMM MO NPUMEHEHNIO

ApeHaxk PyHAAMEHTHbIX CTeH

be3 npumeHeHusa Typar® SF

3acbinka
- - 3acbinka ~
A >

C npumeHeHunem Typar® SF

N
\)
O\
T

LLinnoBngHaa memopaHa —

[OpenaxkHaa Tpyba — pl

AN Y

Typar® SF

572757

Ona 3awmnTbl GyHOAAMEHTHbBIX CTEH OT MPOHUKHOBEHWA Bnarn cospalTcA 3chdeKTUBHbIE U MPOCTble B YCTAHOBKE
OpeHaxu ¢ ucnonb3oBaHnem matepurana Typar® SF koTopbI NpenoTepallaeT NPOHUKHOBEHNE MENKUX PpaKLIA FpyHTa
B PEHaXKHY0 NonocTb (Hanpumep, mexay Typar® SF n wmnoenaHom membpaHon), a Takxke NpefoTBpaLlaeT 3annBaHme
OpEeHaXxHbIX Tpyo.

NanTHbIA yHAAMEHT

ApMuUpoBaHHbIi
6eToH 20-25 cm

Tmppounzonauns

JKCTPyAMPOBAHHBIR
nexnononuctupon (XPS)

PRSI A

==_-., SO Oe0 O 5= SCo -
CERES QDQOQQQQ_%%QZLQ_ I5C S

Markuii rpyut - <

LlleGenb Typar® SF

[Mpv CTPOUTENLCTBE NErKMX KapKacHbIX IOMOB B Ka4ecTse (yHAamMeHTa ncnonbayeTcA 6eToHHaA nnuTta. Cnown LieHA nog,
NAMTON BbINONHAET YHKLMIO OCHOBaHMA W apeHaxa. YTennutenb (XPS) npenoTspallaeT npomMep3aHue rpyHTa nop
MMTON W UCKITIOYAET Ny4nHoobpasoBaHue. HuxxHuia cnoi Typar® SF He no3sonAeT WwebHo npoceaaTs («TOHYTby»), nepemMe-
LUMBATLCA, 3arpA3HATLCA MESIKUMM YacTULaMKW TPyHTa, OENCTBYA Kak pasaenuTenbHO-QUIbTpaLMoHHaa mMembpaHa.
Bepxnui cnow Typar® SF sawmiaeT XPS oT noBpexaeHunii (mpogasnmnsaHua WwebHs B XPS).

6.3. Bogoembl u KpoBau

UcKyccTBEHHbIE NAAXKHU

Typar® SF npepoTepallaeT noTepu necka B WIUCTOM
rpyHTe OeperoB Bojoema. B wwupoTax, roe 3vmoi
BOJOEMbI MOKPbIBaOTCA NbAOM, Typar® SF n necok MoXxHO
YNOXUTb MPAMO Ha 3aMep3LUylo MoBepxXHOCTb. — [pu
TaAHWM NbJa OHN OMYCTATCA Ha IHO BOAOEMA.
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«3eneHble» KpoBAU

Twapounsonauuonnas LlUunoBuanas . . .
Croii rpynTa memGpana memGpana Typar® SF co3gaeT HafeXxHbIn  ApeHaxHbI  Crown

(coBMECTHO C WIMNOBMAHOM MeMbBpaHoW) 1 NpeaoTspa-
LL@eT BbIMblBaHWE NIOAOPOAHOIO CNOA rPyHTa B ApeHax.

NN NN N \\
NSONN NN NNVAN
SO NN NN W

~
7/ < 7 7z e e 7/ 7 7 ANy
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Typar® SF MepexpbiTne

JKcnayaTupyembie KpoBau

T T LOTTE]

Typar® SF npumeHAeTcA B KkavecTBe dunbtpa AnA
= = - - CO3AaHMA OpeHaXkHoro ¢noA (COBMECTHO C LUMMOBUOHON
FolP o0 907878 2% %0070 BF membparon). Typar® SF npenoTBpallaeT 3arpAsHeHve
B A AL MENKUMM YacTULAMM OPEHAaXKHOro CNoA 1 pacnpeaensaeT
el r— N M S S v Harpy3ky Mo nnowaan LWWnoBMAHON MemOpaHbl, HTO
L L No3BOMAET  CO3[0aBaTb  HAAEXHblE  KOHCTPYKLIMM

51 &
Z/%{Z/Z%Z/;///Z/Z,Z%;l AKCMNyaTnpyemblX KPOBESb.

Typar® SF Wunosuanan MepexpbiTne
memGpaHa

3awuTa ruapousonALUOHHON MemMOpaHbI

Twapou3ONAUMOKHAR Typar® SF Typar® SF 3awmwaeT ruapon3onaumoHHyto MemopaHy oT

MexaHudeckmx nospexaeHuit. MNpumenerne Typar® SF B
Ka4ecTBe 3aLUMTbl CBEPXY U CHU3Y COA MMAPOU30NALMK
YBENUYMBAET €€ HaleXKHOCTb 1 CPOK Cy>KObl.

AL A A sirdas.

MNepekpbiTne

ApMMpOBaHMe HanbiNnAeMbIX TMAPOU3ONALNOHHBIX MaTepuasioB

Butymnan amynbcus g
Ve noNoTHa MNpun  yCcTpoucTBe TmMaopon3onAaunmn n3

7,

% HanbiNAEMbIX TMAPOM30MALNOHHLIX MaTepunanos.

;// Typar® SF obecneynBaeT MNOBbILEHHYID MPOYHOCTb
Z

s

rmaopon3onAUMOHHOIo MnoKpbITUA K MEeXaHUYeCKUM

7 / Typar® SF ucnonb3yeTcA B KayecTBe apMUpPYIOLLEro

v //{7/7/7/7// //WWJ NOBPEXAEHUAM 1 CTaGUNbHOCTb  PasmMepos  Mpy

S SIS N0 TeMnepaTypHbIX BO3LENCTBUAX «Ha paclLpeHnecxkaTue.
Tvoa SF | MakcuMmarbHaa TeMnepaTypa HarblnAeMoro MaTepuana
ypar MepekpbiTne NPy YKNaaKe He AorxHa npessiluaTh 140 °C

[naBa 6 - PekoMeHOaLMM Mo NPUMEHEHNIO

BonHopesbl M NpUYasbl Ha C1aGOM MOPCKOM AHe

KamenHas Hacbinb

oCn;iﬁ()r'pfnuq — = = Tyopa.r®'S}' N " 0

Ce e o
PaszpenuTtenbHbi cnon Typar® SF npenoTepallaeT norpyKeHne kKaMeHHon Habpocky B cnabblil rpyHT. A 3alnTsl OT

noBpexXaeHNn reoTekcTunb Typar® SF cnepea HEOOXOAMMO NEepPeKPbITb KAMEHHbIM MaTeplanomM MeHbLLen dpakumm
(He 6onee 100 mm).

PacmpeHune npubpexxHom nonochbl

HambITblit necoxk —— KameHnas Hacbinb

PazpenutensHo-bunsTpaumoHHbIn cnon Typar® SF He TpebyeT npoknafku Tpyd B HaMbIBHOW Hackinu. Kpome 3Toro,
HET HEOOXOAMMOCTM NPUMEHATL JOPOr1e U CNOXHbIE AN1A YCTaHOBKM AOMONHUTENbHbIE DUNBTPALIMOHHbBIE CIOU.
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[nasa 7 - MPUJTOKEHNA

7.1. CTaHAapTHbIe MeTOAbI UCMbITAHUM

[MockonbKy reoTekCTUb M3Ha4albHO W3roToBAANCA B cdepe TEKCTWUIbHOW MPOMBILLSIEHHOCTW, €ero CBOWCTBA
N3MepANnUCh C UCMOMb30BaHNEM CTAHOAPTOB AJ1A TEKCTUMbHbLIX M3aenuii. Bckope cTtano o4eBuaHo, YTO 3T CBONCTBA
N CTaHAaPThbl HE CBA3aHbl C TAKUM NPUMEHEHNEM reoTeKCTUNEN, Kak, Hanpumep, GuUnsTpauua u pasaeneHve.

WNHCTUTYTbl B pa3fuyHbIX CTpaHax pas3paboTanu HOBOE WCMbITaTeslbHOe 060OpyAoBaHME WM METO[bl UCMbITaHWNA,
KoTopble 6o0nblle MNOAXOAAT OJ1A KOHEYHOrO MWCMOJSIb30BaHWA TeoTeKCTUIbHOW Mpomdykumun. VcnbiTaHua Ha
COOTBETCTBME €BPOMNENCKOMY CTaHAapTy AatoT obLlyto 0cHOBY (cM. 7.1.1-7.1.3) 1 NpUMEHAOTCA He TOMbKO MO BCEMY
EBponerickomy coto3y, HO 1 no Bcel EBpone, a Takxke rapMoOHWU3MpOoBaHbl co cTaHgapTammn ISO (MexayHaponHow
opraHv3auun No cTaHaapPTU3aLmm).

7.1.1. 06w Me xapaKTePUCTUKN

3TK CBOWCTBA He ABNAIOTCA NOKa3aTeNAMY NPON3BOANTENBHOCTU FrEOTEKCTUIBHON NPOAYKLIMN, @ MPOCTO OMUCHIBAOT
du3nyeckne CBOMNCTBa NPOLYKTA.

Macca Ha eamHumuy nnowaam (EN 965) — macca, onpenenaeman no Becy He60bLINX 06pa3LIOB M3BECTHbIX Pa3MepOB,
KOTOpble ObINN B3AThI NO BCEW LUMPUHE 1 ANnHE 0bpasLia.

TonwwmHa npu ykazaHHoM gaBnerHun (EN 964-1) — TonLwmHa reoTekcTunA, onpenenAaemMas npu gasneHnm ot 2 klla go
200 klla, 4TO UMUTUPYET BKCNNyaTaLMIO re0TEKCTUbHOM NPOAYKLIMN.

7.1.2. MexaHunyecKkue XapaKTepUCTUKN

WUcnbiTaHne npoyHocTy Ha pa3pbiB no wupuHe (EN ISO 10319)

a0 — 3TO UcnbITaHWe NPOBOAMTCA ANA BCEX BUIOB reoTeKCTUNEN N reopeLleTok
Ha obpasue wupuHot 200 mm mn anuHonm 100 mm. [NpomonbHaA cuna
npumeHaeTcA K o6pa3uy [0 pa3pbiBa, MPWM KOTOPOM U3MepAloTCA
MaKCUMarsbHaA Ccuna HaTAXEHWUA, OTHOCUTENbHOE YA/IMHEHWE U 3HepruA
abcopbumun. 3TOT TecT aHanornyeH ctaHgapTy ASTM D4595. OCHOBHbIM
pasnuuMem Mexay aTuM MeTogoMm u apyrumu, Takumu kak DIN 53857
ASTM D1682 1 T. 4., ABNAETCA LWWMpUHa obpasLia unu AnanasoH HarpysKu.

100 mm

200 mm

l UcnbiTaHne Ha cTtaTnyeckoe npogasnueaHne CBR (EN ISO 12236)

CraTtnyeckoe npokanbieaHua CBR XapakTepuadyeT COMPOTUBMEHNE

reoTekcTUnA NpPobuBaHWIO, KOTOPbIA U3MEPAIOT CUOW, HeoOXoaUMON ANA
=_ _______ = NpoTankMBaHWA MAOCKOM FOMOBKM MAyHXepa AnametTpom 50 MM 4vepes

nonotHo. CtaTuyeckoe npogasnveaHe CBR xapakTepuayeT crnocobHoCTb
_____ 1/ reoTekCTUNA MPOTMBOCTOATL  JIOKaNbHbIM  BEPTUKaNbHbIM  Harpyskam,
“" HanpumMep, OT KaMeHHOro MaTepuana, 6e3 NoBpexXAeHNA.

850 Mm

2150Mm
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KoHycHoe norpyxexue (EN 918)

C paccroaHmna 50 cm B UeHTp 3adMKCUMpPOBaHHOMO Obpa3ua reoTekcTUnA
cbpacbiBaeTcA cTanbHoM koHyc Becom 1 krn CTeneHb MPOHWKHOBEHMA
M3MEpPAETCA MO AMameTpy oTBepcTuA. [laHHOe ucrnbiTaHue MoAenmpyeT
NMoBEAEHME reoTEKCTUNA BO BPEMA COPOCA Ha HEMO KaMEeHHOro MaTepuana unm
npu pe3Kow Harpyske.

500 mm

‘ pendepHaa npoyHocTb (ASTM D4632)

MENFHEIIJECN"KM . .. -

[peiepHbli  MPOYHOCTb  XapaKTepu3yeT —COMPOTVBMEHWE reoTeKCTUNA
Ty PacTAXEHWIO, BO3HMKAIOLLEMY B pe3ynbtaTe BepTUKaNnbHOro  JaBneHusA
— KaMEHHOro MaTepuana, B pesysisrate KOTOPOro KaMeHHbIN MaTepuran nbitaeTcaA
' CMECTUTLCA B CTOPOHY. JlaHHbIN NapaMeTp XxapakTepuayeT foKasbHyo nepeaady
Harpy3Kku OT KAMEHHOMO MaTepuasna Ha reoTekCTUSb.

100 mm

‘ 200 mm ‘

7.1.3. [ngpaBnmyeckme xapaKTepucTnku
Pasmep nop O, (EN ISO 12956)

Paamep nop O, XapakTepnayeT pa3mep OTBEPCTUIA, KOTOPbI NO3BONAET MEHBLUMM YacTULAM FPyHTa NMPOXOANTb
yepes reoTeKkCTU/bHbLIN MaTepuar, a 6obLIMM 334ePXNBaTLCA Ha ero NOBEpPXHOCTU. JaHHbIN napameTp Heobxoamm
L/1A TOro, YTOGbl PACCUUTATh FEOTEKCTUNB MO KPUTEPUIO CASPXMUBAHNA FPYHTA U MO KPUTEPUIO He3abuBaHHA dunstpa
(oBecneveHne ycnoBua, Korna onpeneneHHble YaCTUYKN FPYHTa HE BbIMbIBAIOTCA U3 TOSLWM FPYHTa U HE 3aunvBaioT
[PEHaXxHbIN COW).

BoponpoHuuaemocts V5, (EN 11058)

BononpoHuuaemocTs V,, XapakTepnayeT CKOPOCTb MPOXOAa MOTOKa BOAbl B HanpaBAeHWUW, NMepneHAnKynApHOM
NNIOCKOCTW reoTeKCTUAA NPU NOCTOAHHOW BblicoTe BoAAHOro ctonba 50 mm. [daHHbI napaMeTp HeobxoaMm AnA Toro,
YTOObI PaCCHNTaTb FrEOTEKCTUIb NO KPUTEPWIO BOAONPOHULEAEMOCTIN DUbTPa (reo0TeKCTUNb AOMXKEH OblTh JOCTaTOYHO
BOAOMPOHMLIAEMBIM, YTOObI 06eCNedYnTb MakCUManbHO CBOBOAHOE MPOXOXAEHWE BOAbI).

BogonpoHuuaemocTtb nog Harpyskon (DIN 60500-4)

[aHHbI nokasaTeNlb OMUCLIBAET CKOPOCTb MPOXOXAEHMA TMOTOKA BOJbl, HAMpPaBfEHHOrO MeprneHaMKYNAPHO K
MMOCKOCTWN reoTEKCTUNA U NpoxoaaLLero Yepea Hero (cornacHo DIN 60500-4 ncnbiTaHNA NPOBOAATCA NPW Harpy3kax
20 kH/M* 1 200 kH/M?). CTpykTypa reoTekcTuna o4eHb CUIbHO BIMAET Ha BOLOMNPOHMLAEMOCTb NoA Harpy3kon. Kak
MoKasblBaloT Pe3ynbTaThl UCMbITAHWIA, BOAONPOHULEAEMOCTb TONCTOrO (MrMONpPOBMBHOIO) reoTeKCTUNA 3HAYNTENBHO
yMeHblLIaeTcA Nnof, AaBneHnemM no CpaBHEHWUIO C TEpMUYEcKM ckpenneHHbim Typar® SE

7.2. [lonroBe4yHOCTb

B npouecce npomussopctea Typar® SF B nonunponuneH [obaBnAlTcA crieumanbHble CTabunmsaTopsl, KOTopble
YBENUYMBAIOT LONITOBEYHOCTb re0TEKCTUNA.

7.2.1. YCTOMYMNBOCTb K OKUCIEHUIO

MHOro4ncneHHble UCMbITAHMA Ha CTapeHue Mnokasanu, YTO CPOK ChyXObl reotekcTuna Typar® SF 3Ha4MTenbHO
npesbilaeT cpok 100 netT. Kpome Toro, B cooTBeTCTBMM C TpeboBaHuAMKU MapkupoBkn CE, Typar® SF cornacHo
nporHosam, 6yaeT NONroBeYHbIM B TedeHne He MeHee 100 neT BO BCex CTaHOAPTHbIX FPyHTax.
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YctonunsocTb K okucneruto (prEN ISO 13438) — aTo: BEIEne KoHueHTpauus, Temn(ipaTypa, Bpems, 4yacbl/ anmmge Ha
+ ucnbiTaHve B nevv (pesynbrat Typar® SF — 100% ocTaTO4YHOW NPOYHOCTH); Y LA Typar SF
+ UCMblTaHVe Ha Bbicokoe aasneHve (pesynbrat Typar® SF — 100% ocTaTO4YHOI NPOYHOCTH). benaon 100 20° 6 mecrues YuepenHoe
benson 100 60° 6 MmecALeB 3HaunTenbHoe
7.2.2. CTOMKOCTb K MUKPOOpPraHu3mam TeTpaxnopmeTaH 100 20° 6 mecAues 3HaunTensHoe
Typar® SF npoussegeH 13 100% nonunponuneHa, Y4To AenaeT ero yCTONYMBbIM K FTHUEHWIO 1 BRare. Linknorexcan 100 20° 6 mecAues Oteyterayet
ConpoTrBNAEMOCTb K BO3aAeNCTBMIO MUKPoboB Typar® SF npoBoamTcA B COOTBETCTBUM CO cTaHAapToM EN 12225, Lmknorekcan 100 60° 6 mecAues 3HawmTeNeHoE
Pesynbrat Typar® SF - 100%. STtaHon 96 20° 6 mecAueBs OTcyTcTBYET
STtaHon 96 60° 6 mecAues OTcyTcTBYET
7.2.3. YCTOMYMBOCTb K XMUMUYECKUM coegnHeEHNAM STaHon 96 81° 6 mecAaues OTcyTcTBYET
llcnbiTaHMA Ha YCTOMYMBOCTb K XMMUYECKUM COeAMHEHNAM NMPOBOANTCA B COOTBETCTBUM co cTaHdapTom EN 14030: STUABHIANKONL 100 20° 6 vecAues OtcyteTayet
STUNEHINNKONb 100 60° 6 mecAueB OTcyTcTBYET
- MeTod A ana kncnoTtHol cpedbl (pesynbrat Typar® SF — 100% ocTaTo4yHOi Npo4YHOCTH); meTnndopvania 100 93° 10 vacos Oreyrerayer
+ meTof B ana wenoyHoii cpensl (pesynbraT Typar® SF — 100% ocTaTo4HON NpPOYHOCTH). [MeTndbopMaMAa 100 153° 10 4acos PasHOXEHME
BellecTBa OHAEHIPARNF cMneparypd Bpe e SLLLLLE G JumeTuncynbhokeung 100 93° 10 yacoB OTcyTeTBYeT
KuenoTsl ' . i beHsnH 100 20° 6 mecAaues 3Ha4nTenbHoe
Ykeyc 100 20° 6 MecALeE OteyToreyer JlbHAHOE Macno 100 20° 6 MecAueB OTcyTcTBYyeT
Xpom 10 210 10 yacos Otcyrcrayer JlbHAHOE Macno 100 60° 6 mecAueB OTcyTcTBYET
BpomuncToBonopoaHasa kucnoTa 10 21° 10 yacos OTcyTcTBYET MeTunerxnopua 100 20° 6 mecAues SHauuTeNEHoe
ConaHaA kucnota 10 21° 1000 4acos OTcyTcTBYET MepxnoposTunex 200 93 10 4acos SHamTeN1EHOE
ConAnan Knenota 37 710 10 yacos OtcyTerayer [TepxnopoaTtuneH 250 121° 10 yacoB PasnoxeHne
Az0THaA kucnoTa 10 99° 10 vacos OTcyTcTBYET Pacteop Cronnapaa 100 93° 10 acos OtcyTcTeyer
A3OTHAA KMCNOTa 70 210 10 Yacos OTcyTeTayer TpaHchopmaTopHoe Macno 100 20° 6 mecAaues OTcyTcTBYET
A3OTHAA KMCHOTa 95 210 1000 Yacos BHAUNTENBHOE TpaHchopmaTopHOE Macno 100 60° 6 mecAueB 3HaunTenbHoe
DocthopHan KUCNoTa 85 210 10 Yacos OrcyTerayer TpuxnopoaTtuneH 100 20° 6 mecAues 3Ha4nTensHoe
CepHaa kncnoTa 60 99° 10 vyacos OTcyTeTBYET TepnenTyH 100 100° 6 mecAues OtoyTeteyer
CepHasa kncnoTa 96 21° 1000 yacos OTcyTcTBYET Mertakcunen 100 93° 10 4acos. Oteyreryer
MypaBbuHana kMcnoTa 100 20° 6 mecAues OTcyTcTBYET Merakcuner 100 20° 6 mecAues 3HamTeN1eHoE
ConaHaAa kucnoTa 30 60° 6 mecAues OTcyTcTBYET
ConaHaa kucnoTa 30 100° 6 mecAaueB PasnoxeHne
CepHasa kncnota 98 20° 6 mecAueB OTcyTcTBYET
CepHan kncnota 98 60° 6 mecALeB 3Ha4YnTenbHoe
CepHan kncnota 98 100° 6 mecAueBs Paznoxerue
LLlenoun
AmMMpnak 30 20° 6 mecAues OTcyTcTBYET
AmMMpnak 58 21° 1000 yacoB OTcyTcTBYET
['mapokecnn HaTpua 50 21° 6 mecAues OTcyTcTBYET
['mapokcun HaTpua 50 21 6 mecAueB OTcyTcTBYET
["mnoxnopwna HaTpuA 20 20° 6 mecAaueB OTcyTcTBYET
['mnoxnopug HaTpuA 20 100° 6 mecAueB 3HaunTenbHoe
OpraHuyeckue XuMuKarbl
AueToH 100 20° 6 mecAueB OTcyTcTBYET
AueToH 100 56° 6 mecAueB OTcyTcTBYET
BeH3zon 100 21° 1000 vacoB OTcyTcTBYeT
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7.3. Tunosoe npumeHenune mapok Typar® SF

Cdepbl npumeHeHuA

Mapku Typar® SF
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Pa3speneHune/crabunusaunsa

CnopTuBHbIE NNOLWAaKM
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*
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*

HpOl\/IbILLI)'IGHHbIe nonbl

[MapkoBKW AnA NErkoBbiXx aBTOMOOUNEN

[MapkoBKM AnA rpy30BbIX aBTOMOGUNEN

JlecHble n nogbesaHble J0POorn

7.4. Xapaktepuctuku Typar® SF
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MoabesaHble 4OPOrk ANA TAXKENOro TpaHcnopTa

LLlocce, aBToMaructpanu

Loporun ¢ manon 3arpy>keHHoCTbto

Hacbinu > 2 m

BaneTHo-nocago4Hble NoaoChI

XKeneaHble aoporn

®,
*

Monbl, BonHope3bl, Aambbl

.
*

®dunbTpauua

,D,peHa)KH bl€ CUCTEMbI

HpeHax dbyHOoameHTa

®,

[peHax akcnnyaTnpyemoin Kposu

«@DpaHLy3CcKMe» apeHaxu

[peHax «3eneHon» KpoBn

KoHTponb apo3un

PeyHble, 03epHble HabepexHble

Mopckune HabepexxHble

Mopckune bepera — B OTKpbITOE MOpe

Mopckue 6epera B 3anuns

3almTa OT NoAMbIBa OCHOBbI (hyHOaMeHTa

MonuroHbl 3aXxopoHeHUsA

3almnTa rnapon3onaLMoHHbIX MeMbpaH

*,
£

PaspgenutensHoe 1 gpunsTpaL,. NoKpbITUE

®,
£

PasneneHune n bunstpal. 6oka/aHa

Hanbonee 4acTo npyMeHAeMble Mapku
<+ | MNpennaraemble MapKku
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100% nonunponuneH, 6eckoHeYHoe
Bug nonvmepa . Tun BONOKHA
YO-cTabunnmnanpoBaHHbIN BOJIOKHO
[noTHOCTb ChipbA 0,91 kr/m° HdnameTtp BONOKHa 40-50 MKMm
Temnepatypa nnaenexuna | 165 °C Tun ynpoyeHns TepMuyeckoe
5 ] Mapku Typar®
® =
XapakTepucTuku ;E 2 oln|la N|lolg ol v o N | g =
© . N N (3¢] (3] < < < n ©o ~ ~ (=<} [<}] -
= =% LL L L L LL L LL L L L LL L L (19
(&] w (7] n wn n (7] n wn n wn n wn n wn n
®usnyeckme xapakTepucTUKM
:::::::::THaH Egg'gf v | 68| 90 | 110125 136 150 165 190 220 240 260 290 320 375
;?(’;I“/*n';'f'a"p“"arpy?"‘e gg‘s'g_? MM 0,350,39/0,430,45 0,47 0,48/0,49/0,57 0,59 0,65 0,65 0,73|0,74 0,83
zgg'l‘(*l_"l'/";"p"' Harpysie 52'6'5_? MM 0,280,310,35/0,370,39/0,40 0,40 0,48/0,53/0,59 0,59 0,69 0,69 0,79
MexaHuuyeckme xapakTepucTUKm
OHeprua abcopbuun E%?i?go Kf";‘(/ 1,0/18/30/36/37/45/58|/58|74/82/86/|98/11,4/13,0
MPOYHOCTb Ha paspbiB E%,ﬁg kH/Mm 3450 70 85 90 103 12,6/13,116,5 16,7 20,021,3/25,0 30,0
c:::l‘:::::e E%s',?g % |35 40 45 52 52 |52 52 52 | 55|55 55 55| 55 55
:g:‘;*;/:’zzmﬂem“ E%?fgo KHm 18 26 33 38 40|45 52 57 68 72 82 88 100 115
MNpoaaenueanue CBR* Egzlzsag H 500 750 100012001250 1575/18001850235024002900315035004250
Eg:'g;;‘;ﬁme EN9I8 | wmm 50 45 35 33 29 27|30 22 25 23 22 16| 17 14
;I";z:‘::s:‘ba" éigs'\,/'z H 300 450 625 725 750 900 1050 110014001450 1680 175020502350
MpoyHOCTb Ha pasaup [A)iggg H 160 220 290|320 370 385 335 460 440 570 450 610 570 600
FmapaBnuyeckne xapakTepucTUKM
Pasmep nop O,,,, Egg'gg MkM | 225 175 140 130 120|100 90 | 80 80 | 75 | 75 70 | 70 | 65
CkopocTb NoToKa BS o
Nnpu BbICOTE BOAAHOIO 69093 | (M*0) 2401175110 80 | 75| 70 | 50 | 60 | 35 140 | 23 | 30 | 15 | 15
cron6a 10 cm B
ENISO | .
MponuuaemocTs Vs, | 11g0g 10MM/C 180 100 70 | 60 50 40 | 25 35 18 20 12 15 5 6
BopgonpoHuuaemocTtb DIN 10¢
nD HarpyaKe 20 kbW | 605004 wje | B2 47 46322826 17 19 16 18 14 16 11 10
BoagonpoHuuyaemocTtb DIN
npwu Harpy3ske 200 kH/ 60500-4 10'mc| 323129 18/20/18(12(14/12/13/10/1,2,08/0,7
m -
I'eomeTleecKue XapaKTepucTtnkun
LLinpuHa pynoHa - 4,50/5,20/5,20/5,20/5,20/5,20|5,20/5,20/5,20|5,20/4,50/4,504,50|4,50
LnuHa pynowa - 200200 150|150 | 150 150 100|100 100 100 100 100 100 100
Mnowapb pynoHa - M° |900 1040 780|780|780| 780|520 520|520 520 450|450|450|450

*3keuBaneHT DIN 54307 n BS 6906-4

53



ANA 3BAMETOK ANA 3BAMETOK







I'pynna komnanui EUROIZOL -
othuymanbHbiv naptHep DuPont 1 3KCKNIO3UBHbBIN
EUROIZOL nocraBwuk Typar® SF B Ykpaune
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TexHuyeckoe pykoBoactso Typar® SF

r. Knes, Byn. bopucnonsckan, 7-a  KoHCynbTauuu, npoektuposaHwe  www.mizol.ua
+38 044 230 22 33 +38 050 566 78 78 www.geosvit.com.ua
+38 044 566 73 37 consulting@mizol.com www.typar.com.ua




