tubag

BpeHp komnaHuu sievert E

OCHOBbI N MTPOEKTUPOBAHUWE

www.sievert.ru



B 9TOM BYKIJIETE COLAEPXXATCH

OCHOBHbIE CBEAEHUA U YKASAHUA
MO NPOEKTUPOBAHUIO CUCTEMHbIX
KOHCTPYKLMW, BbINMONMHEHHbIX

C NCNOJIb3OBAHUEM BAXYLLUX,
ans CAooBoO-JIAHAWA®THOIO
CTPOUTEJIbCTBA.

KECTKASA KOHCTPYKLA MOLLIEHKA B CAOOBO-JNTAHOLLIA®THOM CTPOUTEILCTBE. OCHOBbI V1 MPOEKTUPOBAHVE



COAEP)XAHUE tubag E

COOEP>XAHUE

C TexHn4yeckMn ykasaHusamm Bbl MOXXeTe 03HAKOMUTBLCH B
Hawmx 6ykneTax no cagoBo-naHawagTHOMy CTPOUTENLCTBY
no Teme "lVicnonHeHne n ycTponcTeo".

1 BBEAEHUE ......cooereeerrrrncecnnensssssssssnsnnnmnmnsssssssessssnnnmnmnnnsnnsnns 4

2 Tpeb6oBaHust K cuctemam capoBo-naHgwagTHOro

CTPOUTESIBCTBA evreeemncssssssssrssssmnnmnmsssssssssssssnnnmnnssssssssssssnnnnnnnnnsnns 8
2.1 PeLualolMe KPUTEPUM ...eeeeeereeeeereesreeessreeeesnneesanneessneeeeas 9
2.2 HopMaTvBHAA OOKYMEHTALMS couueeeenenrnrererereeeeeeeeeeeeaeaaaeanns 9
2.3  VIcnonb30BaHNE N KOHCTPYKLIMS .eeeeereerreeeereeesnneeenneeens 10

2.4 YyBCTBUTENBHOCTb K MOPO3Y MPYHTOBOIO OCHOBaHWs ...13

2.5 KanUINADPHOCTD. ¢eeiarrieiireee e eeesiree s e e e e enneesnneas 14
2.6 TN n pa3mMepbl ANEMEHTOB MOKPBITUS ..cvveveeeeeeeeeeeeeieinnns 15
3 Hae)XHOCTb B CUCTEME.......cvremmnnrrrnmnnsrrnnmsssrsnmssssssnnnnsns 16
3.1 Cwnctembl comacHo ZTV Wegebau..........cccceevveeeeieeennnee. 16
3.2 OCOBDBIE CITYHAN ....uvreeeeeeiirieeeeeeeireeeeeeeeesnaeeeseessanseeeesennnes 20
3.3 HECYLLMI CIOM .ot 27
3.4 [OPEHAKHBIN GETOH ..cciuvvereeeeeiiireeeeeeiireeeeeesinreeeeeeenrenens 28

3.5 TpaccoBbiil ApeHaXKHbI pacTBOP A8 NOACTMNAIOLLENO

(o7 1[0 < F OSSP OPPRPPPONE 29
3.6 PacTBopbI-LUnambl 418 yNYHLEHNSA aAre3UN.........veennee.. 29
3.7 PacTBop 4N 3anofIHEHUS LWBOB OPYCHATKU ..ccveveeeeeen. 30
3.8  [1eOPMALVOHHBIE LUBBI ..eeeueveeeireeeereeesneeeesneeeenneesnneas 31
3.9 Tabnuua ans Bbl6opa CUCTEMbI MOKPBITUS ..cceeeeeeeeeeeeeennes 32
4 JoNoNHUTENbHAA NOAAEPMKKA wrvrrrrrrrrrrssssssssssssssssssssnnnas 34

KECTKASA KOHCTPYKLINA MOLLIEHNA B CALOBO-NTAHOLLA®THOM CTPOUTENBCTBE. OCHOBbI V1 MPOEKTUPOBAHVE



PKECTKASA KOHCTPYKLA MOLLIEHKA B CAOOBO-NTAHOLLIA®THOM CTPOUTEIbCTBE. OCHOBbI V1 MPOEKTVUPOBAHVE




BBEOEHUE

tubag E

BpycyaTble 1 NANTOYHbIE NOKPbLITUS,
KaMeHHbIe CTeHbl U NTECTHWLbI ABNSIOTCS
HeoTbeMNeMbIMN KOMMOHEHTAMM MpK
OhOPMIEHNN YACTHbIX 3EMEBHbIX
BnafeHnin, cafos, LOPOKEK U MPOE3[0B.
PacTtBopb!l B 3O 06nacTu Havanm
npuMeHsTb yxxe 6onee 2000 net Hasag,.
Ewe pumnsiHe coopy>anun B CBOMX
napkax u cagax fopoXKKu, NioLagKu
1 CTeHbl U3 NPMPOAHOro KamHs. Mpn
3TOM peLenTbl PaCTBOPOB BKOYanu
N3BECTb, KNPMUYHYIO MYKY, TPacc 1
pasnuyHble fob6aBKM.

CerogHsi pacTBOpPbI TaKXXe SBMSIOTCS
HEOTbEMEMON YacTbio CagoBo-
NaHgwadgTHon apxuTekTypbl. [Npn

3TOM BCe 60MbLUee 3HA4YEHNE
NPUOBPETAET >XeCTKast KOHCTPYKLMS C
MCMONb30BaHNEM BSXKYLLMX, & BMECTE C
Hell pacTeT NPUMEHEHNE PacTBOPHbIX

cucTem Ans 6pycyaTbiX Y NAUTOYHbBIX
NMOKPbLITUA. KNneHTbl NpegbasnsoT
BbICOK/E TPeOOBaHUS K 3CTETUHECKUM
acnekTam, JONrOBEYHOCTU 1 IErKOCTU
OYMCTKUN MOBEPXHOCTEN C NMOKPBLITUSMU.
OTn TpeboBaHNA NAeanbHO BbINQIHAIOT
CUCTEMHbIE KOHCTPYKUMK. B cncteme
BCE KOMMOHEHTbI COMacoBaHbl Apyr C
APYroM no CBOVIM CBOMCTBaM, TakUM Kak
3EePHUCTOCTb UM CoAepXKaHmne nycTorT,

KECTKAA KOHCTPYKLWA MOLLIEEHVA B CALLOBO-NTAHOLLIA®THOM CTPOUTEJIbCTBE. OCHOBbI 1 NMPOEKTVPOBAHUE

1 BMECTE OHW CO3[aloT NMoaXoasiee
peLleHne ans onpeneneHHbIX
TpeboBaHuii. TeM BaXKHee CTaHOBUTCS
npodeccroHanbHOE NPOEKTUPOBaHMe
1 NCMNOSTHEHNE COOTBETCTBYOLLINX
pacTBOpHbIX cucteM. C OfHOIN CTOPOHbI
NpPennoChINIKOW As 3TOro ABNAOTCA
OnMbIT Y YMEHVE NPOEKTUPOBLLMKOB

N CTpouTenei, C APyroi CTOPOHbI

ON151 HAAEXXHOIO NPOEKTUPOBAHNS U
WCMOMHEHNS TaKnX CUCTEM Heobxoauma
HOpMaTuBHasA AOKyMeHTauus. [JaHHoe
ycnosue 6bIN0 BbIMOMHEHO Nocne
nyénukauum B 2013 rogy AOKyMeHTa
"ZTV Wegebau" (8 2022 rogy BbILLIO
O6HOBMIEHHOE N3[aHNE) A5 XKECTKMX U
HEXXECTKMNX KOHCTPYKLWIN.

[ns ponroeeyHbIX 6pycyaTbiX
MOKPbITU YKECTKOIN KOHCTPYKLIN
Hapsgy ¢ npodeccnoHasnbHbIM
NPOEKTUPOBAHNEM U UCTIQNTHEHNEM
TaK>Ke TPebyTCA HaeXXHble NPOAYKTbI
BbICOKOIo KayecTBa. 1o aroi npu4nHe
OYeHb MHOMOe roBOPUT B NOMb3y
NPUMEHEHUST OPUIMHANTBHOIO Tpacca
tubag 13 BynkaHn4ecKom 30Hbl Jrdens.
Vimesi B CBOEM COCTaBe BbICOKYHO

ponto amopHOro KpemHesema,
pasnuyHble MUHepasbl U CBA3aHHYHO
BOAY, TpaccocoaepXXallye pacTBopbl
TBEPOEIOT 6€3 BHYTPEHHNX HAMPSKEHNIA.
VX npo4HOCTb HEMnpepbIBHO BO3pacTaeT
B TEYEHVE O/IMTENIbHOIO BPEMEHN.
Copepxxalymecsi B pacTBOpPE LLIENOYN,
CBSA3bIBAKOTCA BO BPEMs 3aTBepAeBaHs
1 3aTeM pacTBOPSIOTCS 1LLb B
HEe3HaYUTENTbHON KOHLeHTpaumu.
Pesynsratom aToro ABNsioTCA 0COO6EHHO
JonroseyHble 6pycyaTbie U NIMTOYHbIE
NMOKPbITUS N3 6ETOHA U NPUPOZHOIO
KaMHs1 XKECTKOWN KOHCTPYKLMN 1
3HaYUTENbHO CHVDKEHHbIV PUCK
N3BECTKOBbIX BbICQNOB. Taknm o6pa3om
BbICOKOK@4Y€eCTBEHHbIE MOKPbITUS

13 NPYPOJHOIO KaMHS, CTEHbI 1
06/1LoBaHHble 0OBEKTbI HAOIO
COXPaHSOT CBOK HaAEXHOCTb 1
BHELLHWI BUA,

AHTWNYHbIE MOCTPOWKK, HANPUMEP,
Konnzsen B Pume, faxke cerofHs
OEMOHCTPUPYHOT NPEBOCXOAHbIE
CBOWCTBA 3TOr0 CTPOUTENBHOMO
mMarepuvana.



HOPMATUBHAA AOKYMEHTALLUA
CTaHgapT MO MOLLEHNIO HA YaCTHbIX
3eMefibHbIX Y4acTKax 4o CUX NOp OTCYTCTBYET.
B kayecTBe NpU3HaHHbIX TEXHUYECKNX NPaBu
OencTBytoT [JononHUTENbHbIE TEXHUYECKNE
YCNOBMS [oroBopa afs 4OPOXHOro
cTpoutenbctea (ZTV Wegebau), BbinyLLeHHble
B 2013.

CTABUJIbHOCTb MNMOJIOXKEHUA
OOHOCTOPOHHWNE Harpy3Ky Ha Kpas NamMT
BbI3bIBAIOT HANPsS>KeHUs B cucteme. [ns
[AONIrTOBPEMEHHOIO MPEefoTBPAaLLEHUS NOgbeMa
3ANEMEHTOB MOKPbLITUS 6ONbLIOE 3Ha4YEHNEe
NMEET focTaToyHas CTabuiibHOCTb MOMOXKEHNS.
OHa MOXET 6bITb AOCTUrHyTa 6rnarogaps
>KECTKOWN KOHCTPYKLMU C UCMONb30BaAHNEM
BSXKYLUMX. Bonblue o KoHCTpyKumax cMm. ¢. 10 n
panee.

MUCIMOJIb3SOBAHUE U KOHCTPYKLIUSA

TN U NHTEHCVMBHOCTb NCMOSIb30BaHNSA UMEIOT 0CO60€e BNSHNE
Ha KOHCTPYKLNIO CUCTEMbI A1 Caf0BO-NaHAWadTHOro
cTpouTenbCcTBa. B 3aBNCMMOCTM OT TOro, Kakasi Harpyska
OXMNOAETCS — TONbKO MeLuexofHas niv BO3MOXEH 3ae3f,
ornpegeneHHbIX TPaHCNOPTHbLIX CPeacTs, B ZTV Wegebau
pekoMeHaytTca kaTteropun ncnonb3osaHus ot N 1 go N 3.
Bonblue o kateropusax ncnonb3osaHus cm. c. 10 n ganee.

KAMUINAPHOCTb

B y3kux Tpy6Kax unm nonocTsax XUAKOCTb SBHO MOAHNMAETCS CHU3Y
BBEPX MPOTVB AENCTBUSA rpaBuTaLmn. STOT KanunisipHbIi addekT
SIBMISIETCA OCHOBHbIM CBOMCTBOM Pa3NyHbIX CTPOUTENbHBIX MaTEPUaoB.
[ns 6pycyaTbix NOKPLITUIA B CafoBO-NaHALLadhTHOM CTPOUTENBCTBE
KanunisipHOCTb HeXXenaTesibHa, Tak Kak 1n3-3a 3TOro MOryT BO3HUKHYTb
nedekTbl BHELLHEro BuAaa (M3BECTKOBbIE BbICOSIbI) N MOBPEXAEHNS OT
MOpo3a. YeM MeHbLUe pa3Mepbl YacTuL, CTPOUTENBHOIO MaTtepuana, Tem
cunbHee KanunnsipHbll ekt BonbLue 0 KanunnspHOCTU CM. €. 14 1
nanee.

YKECTKASA KOHCTPYKLWS MOLLEEHWS B CAOOBO-JTAHALLAS®THOM CTPOUTENIBCTBE. OCHOBBbI U MPOEKTUPOBAHWVE



YYBCTBUTEJIbHOCTb K MOPO3Y rPYHTOBOIO
OCHOBAHMUA

B 3aBucumocTu ot coctaBa 1 reorpadn4eckoro NoioKeHNs
FPYHT KnaccuuLmpyoT MO ero YyBCTBUTENBHOCTY K MOPO3Y.
[nsa 6onee 4yBCTBUTENBHOMO K MOPO3Y rpyHTa B ZTV Wege-
bau pekomeHaytoTca 60nee BbICOKME MUHMANbHbIE TOMLLUVHDI
ONS BEPXHEro HecyLero cnosi. bonblue o NpoekTpoBaHnn
MOPO30CTOMKOIro rPYHTOBOro OCHOBaHWA cM. €. 13 n ganee.

TUMN U PABMEPBI JIEMEHTOB MOKPbLITUSA

TN NOKPbLITUSA XapaKTePU3YET ero Matepuat: NPUPOAHbLIN
KaMeHb, 6ETOH, KIMHKEP U kepamuka. KamHu 13 6eToHa

N KePaMVKW NMPOU3BOASTCS MPOMbILLIEHHBIM CIOCO60M 1
obnafatoT perynmpyembiMyi CBOMCTBaMI, KOTOPbIE PaBHOMEPHbI
[Nsi BCEX OTAENbHbIX 3MIEMEHTOB. s NPUPOAHOTO KaMHsi
XapakTepHbl konebaHus cBolicTs. Bonee KpynHble dhopmaTsl
MONb3YOTCS BOJILLLON MNOMYNSPHOCTLI, OOHAKO OHU TPEBYOT
OCOBEHHO MIOCKUX OCHOBaHWIA N COOTBETCTBYHOLLEN LUNPUHDI
LUBOB AJ151 BOCMPUSATIS HAMPSXKEHNIA.

JKECTKASAA KOHCTPYKUWSA MOLLIEHWSA B CAOOBO-JTAHALLIA®THOM CTPOUTESIbCTBE. OCHOBbI 1 MPOEKTVPOBAHUE
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TPEBOBAHUA K CUCTEMAM And CAAOBO-JIAHALWA®THOIO CTPOUTENIbCTBA

tubag E

2.1 PELLAKOLLINE
KPUTEPUN

YT106bI CUCTEMBI ON1S1 CaA0BO-
nNaHAawadgTHOrO CTPOUTENBLCTBA MOITN
BbIMOJIHATb CBOU TEXHNYECKNE U
acTeTnyeckme yHKLUM, OHU JOMKHbI
YOOBNETBOPATL ONpeaeneHHbIM
TpeboBaHuaM. CriegytoLume Kputepum
SBNSAIOTCS PeLLatoLLIMMU Npy Bbibope
OTAENbHbIX KOMMOHEHTOB CUCTEMbI U €€
KOHCTPYKLWN B LLENTOM.

2.2 HOPMATVIBHASA
[IOKYMEHTALL/SA

[na Hagnexatlero NpoeKTMpoBaHUs
cucTeM ANa CafoBO-naHaadTHoro
CcTpouTenLCTBa AENCTBYET PSA,
HOPMAaTUBHbIX JOKYMEHTOB. Ha faHHbI
MOMEHT >XEeCTKNE KOHCTPYKLMM B Caf0BO-
naHpwadgTHOM CTPOUTENLCTBE He
PerynmpyroTcs KaknuM-1méo CTaHgapToM.
OpHako OelicTByOT O6LLENPU3HAHHbIE
TeXHUYecKne npasuna.

ZTV Wegebau

ZTV Wegebau, nsgaHHble
VlccnepoBatenbCckuM 06LLECTBOM
naHawadTHOro MPOEKTUPOBaHNS 1
ctpouTtensctaa (FLL), ony6nmkoBaHb!
Brnepsble B 2013 (8 2022 roay BbILLO
OBHOBIEHHOE N3[aHNE) 1 C TeX Mop LarT
npaBoBble rapaHT!n OJ1s1 IPOBEPEHHbIX
KOHCTPYKLMIA B cafloBO-naHawadTHoOM
CTpOUTENBCTBE, KOTOPbIE IO CUX MOpP

He perynmpoBanuce. MNpu coctaBneHun
HOPMAaTNBHbIX [LOKYMEHTOB YY/TbIBASIUCH
KaK Hay4Hble 3HaHVsl, Tak U MHOTONETHII
NPakTU4ECKNA OMbIT.

ATV DIN 18318

OTOT CTaHOapT B HAcTosLLEee BPEMS
HaxoauTcs B nepepaboTke, KoTopas
npegycMaTpvBaeT BKIIIOYEHME
cogepxaHus ZTV Wegebau.

Lpyrue BaxkHble JOKYMEHTbI:

m ATV DIN 18316: "dopoxHo-
CTpouTeSbHbIE PaboThl.
Cnowv gopoXXHON ogexnpl C
rMAPaBINYECKUMN BSXKYLLUMN",
n3gaHne 10/2006

m ZTV Pflaster-StB 06: OupekTuBbI
Nno CTPOUTENbCTBY BpycHaTbIX,
NAMTOYHBIX MOKPbITUA 1 06paMIeHs,
nsgaHue 2006

TexHnYecKne ycnoBusi MoCTaBKu
CTPOUTENbHBIX MaTeprasnioB

NS cTponTeNnbCcTBa 6pycHaThbIx,
NAMTOYHBIX MOKPbITUIA 1 06paMIeHns
ZTV E-StB: JononHuTtenbHble
TEXHNYECKME YCNOBMS AoroBopa

N OVPEKTUBbI 4151 BbINOHEHUSI
3eMJISiHbIX PaboT B LOPOXHOM
cTpoutenbctee, FGSV, KenbH,
nsgaHue 2017

RStO 12: dupekTuBbl No
CTaHAapTM3aunm OPOXXHON ofexXabl
JOPOF, YNnL, 1 APYrUX TPaHCMOPTHbIX
coopy»enuin, FGSV, KenbH, 2012
DIN EN 206-1: BeToH. TexHu4eckune
TpeboBaHus, aKCMyaTauoHHbIe
XapaKTepUCTUKIN, MPON3BOACTBO

N COOTBETCTBME TpeboBaHNAM
(n3paHue 2001-07)

DIN EN 1338: BpycuaTbie KaMHu

n3 6eToHa. TpeboBaHMs N MeToabI
ncnbITaHNn

DIN EN 1339: MNnutbl n3 6eToHa.
TpeboBaHUst 1 METOAbI NCTbITAHUI
DIN EN 1340: bopatopHble KamHK
13 6eToHa. TpeboBaHUs 1 MeETOAbI
UCMbITaHNi

DIN EN 1341: Mnutbl n3 npnpogHoro
KaMmHs 4151 HapY>KHOIO MOLLEHUS.
TpeboBaHUst 1 METOAbI NCTbITAHUI
DIN EN 1342: Bpycuatka us
NPUPOAHOro KaMHsi o1t Hapy>XHOro
MoLLeHUs. TpeboBaHNSA 1 METOAbI
ncnbITaHNn

DIN EN 1343: BopatopHble KamHU 13
NPVPOQHOro KamHs. TpeboBaHus 1

KECTKAA KOHCTPYKLA MOLLIEEHVA B CALLOBO-NTAHALLA®THOM CTPOUTESIbCTBE. OCHOBbI 1 NMPOEKTVPOBAHUE

METOfbl UCTIbITaHWIA

m DIN EN 1344: Bpycuatbiii KnuHKep.
TpeboBaHNs U METOAbI NCMbITAHWI

B [MamaTka no BOAOMNPOHMLIAEMbIM
[OPOXXHBLIM NOKPbITUSM, FGSV, KenbH,
nagaHue 2013, nameHerHne 2016

B [lamsiTKa No yCTPOWCTBY LOPOXHbIX
onexn ¢ 6pycyaTbiMU U MANTOYHBIMU
MOKPbITUSIMU HEXXECTKOA
KOHCTPYKLMU, a TaKXXe obpamieHunin
(M FP), FGS KenbH, nspaxue 2015

m [MamaTka no BbIMNOHEHNIO
OPEHNPYOLLNX BETOHHBIX HECYLLMX
cnoes (M DBT), FGSV, KenbH,
n3paHue 2013, nameHexne 2016

m ZTV Fug-StB 15, NamsaTka no
BbIMOSTHEHWIO APEHNPYIOLLINX
OETOHHbIX HecyLux cnoes, FGSY,
KenbH, nsparHne 2015

B [NamsATKa no yCcTponcTBy JOPOXKHbIX
ofexn ¢ 6pycyaTbiMU 1 NAUTOYHBIMUA
MOKPLITUAMU >XECTKON KOHCTPYKLUmK, (M
FPgeb), FGSV, KenbH, nsgaxve 2018

B Paboyee pykoBOOCTBO MO
NPOBENEHMNIO NCMbITAHWIA ANS
6pycHaTbIX U MAUTOYHBIX MOKPbLITAI
>KECTKOW KOHCTpYKLUmK (ALP Pgeb),
FGSV, KenbH, nsgaxune 2018

m [MNamsaTtka WTA 5-21: XKecTkue
KOHCTPYKLIMU C MCMOJIb30BaHNEM
BSDKYLLIMX — CTOpUYecKasi bpycyarka,
WTA MioHxeH 2009

YT106bI NONOXKEHNS HOPMATUBHbBIX JOKYMEHTOB NPy
MPOEKTUPOBAHNMN 11 UCTIOHEHWMN YYMTBIBANIUCH B
0053aTeNbHOM NOPAAKE, Mbl PEKOMEHAYEM COrNacoBaThb B

[L0rosope AencTautenbHocTb ZTV Wegebau.



TPEBOBAHUA K CUCTEMAM And CAAOBO-JIAHALWWA®THOIO CTPOUTENIbCTBA

2.3 NCIOJIb3OBAHNE N KOHCTPYKLUNA

CTABUJIbHOCTb NMOJTIOXXEHUA
OpHol U3 Ba>KHENLLNX Lenen tobbix
CTPOUTENBHBLIX MEPONPUATUIA ABNSETCS
DJUTENbHBIN CPOK Cy>XO6bI. [ns
6pycyaTbIX U MANTOYHbIX MOKPbITUIA
OCHOBHOW NPEAMNOCHIIKON 3TOr0 ABASETCH
CTabUSIbHOCTb MOSIOXKEHNSA, TO ECTb
HEMOABWKHOCTb 3/IEMEHTOB

O[HOCTOPOHHME Harpy3Kku Ha Kpail aleMeHTa
OKPbITUS BbI3bIBAIOT B HEM HarpsixeHusi. [ou
rpoesaze Mo NnoBepPXHOCTU YCUINS MOTYT
BO34eVicTBOBaTh Ha OTAE/bHbIE KaMHU GPyCYaTKU.

Ecym HarnpsixeHys MpeBbILLaoT MPOYHOCTb LLIBOB,
BOBHUKAIOT TPELYUHbI N MaTepual LLIBOB
paamasisiBaeTcs. [peHupyroLyasi crioco6HOCTb
TaKxe OKasblBaeT HeraTyBHOE BIINSIHUE.

Tonbko cuernneHvne MeXxXay rnokpbITneM 1
rnogcrtvnaroLynum C/10eM He MOXKET MpefoTepaTtuTb
rnogwueM rokpbITUA.

JKecTkasi KOHCTPYKLWMS C NCMONb30BaHNEM
BSDKYLLUX B 3HAYUTESIbHON CTEMNeHn
CMoco6CTBYET CTABUIILHOCTY MOMNIOXEHUSI.
CooTHoLeHne hopmaTta anemMeHToB
MOKPbITUS (Pa3MePOB NANUTbI) Y UX TOMLMHbI
TaKXXe UrPaeT peLLaroLLyto posib. Tak Kak

NPV Harpy>xeHuy KpynHoopMaTHbIX NAnT
Ha LUBbI BO3AENCTBYIOT 6OMee BbICOKME
YyCUAWS, TOMLLMHA MANT 1 BbICOTA LUBOB TakXe
LOMKHBI BbIOMpaTbCs 60sbLUErO pa3mepa.

KATEFOPUU UCIMOJIb3OBAHUA
ZTV Wegebau nogpasgensieT BO3MOXHble
Harpysku Ha Tpy KaTeropum UCronb30BaHNst
or N 1 go N 3 cnegytoLmm o6pasom.

Kateropusi ncnonbsosatnusi N 1

MoKpbITYSA, NpeaHa3Ha4YeHHbIE 015 XOXKAEHNS
NeLIexofdoB U He NpefHasHa4YeHHble

O 3ae3[a rpy30BOro TpaHcnopTa,
pacnonoXXeHHbIe 3a Npeaenamy Npoesxen
YacTu (Hanpumep, Teppachbl, CafoBble
OOPOXKM, MNOLWaAKN Anst cuaeHns B cagax u
napkax).

I P —

Kateropus nucnonbsosanus N 2
MoKpbITKSA, HA KOTOPble AOMNYCKaETCH

3ae3[, TPaHCMOPTHbIX CPEACTB C MOJSHOW
mMaccoi fo 3,5 T, pacnonioxxeHHble 3a
npegenamMmm NpPoe3xei Yactu (Hanpumep,
rapakHble Bbe3fbl, MapKOBKU 4SS TErKOBbIX
aBToMobunel).

Kateropus ucnonbsosanust N 3
[MoKpbITKSA, HA KOTOPbIE [ONYCKaEeTCS 3ae3[
TPaHCMNOPTHbIX CPEACTB C MOSHOW Maccoi
00 3,5 T, HO NeproanyecKn BO3MOXEH
3ae3[, TPaHCMOPTHbIX CPEQCTB C MOJSHOW
maccoi fo 20 T 1 Harpy3Kon Ha Koneco

< 5 1, pacnonoxeHHble 3a npegenamu
npoesaxelt 4acTu (Hanpumep, Npoeaabl Ans
TEXHNYECKOro O6CNY>KUBAHUSI 1 PEMOHTA,
3aBaKyauum, a Takxke no)kapHble Npoesabl,
noabe3fbl K rapaxkam v sgaHusm). ZTV
Wegebau, [Jopo>xxHOe CTPOUTENbCTBO —
LononHnTenbHble TEXHUYECKME YCNOBHS
[orosopa A1 CTPoUTeNbLCTBa TPOTyapoB,
NeLIeXofHbIX JOPOXEK 1 MOoLWaaokK 3a
npenenammn npoedxen yactu (Msgatens: FLL
e.V., 2013), (8 2022 rogy BbILLIO
OBHOBNEHHOE U3aaHue).

B 3aBucumocTu ot Kateropuu
1CMNoNb30BaHNs BbibpaeTcs NoaxoasLLas
KOHCTPYKLMS.

Ha pucyHke nokasara npobnema
TOHKOCJIOVHbIX MOKPbITUI HEXKECTKOM
KOHCTRYKLUN. YIOXKEHHbIE MINTbI SIexaT Ha
OCHOBaHUN HECTabWIIbHO, B pe3y/ikTaTe Yero
r10BpPEeXXAEeHNS, Bbi3biBaEMbIe MOCAERYOLEN
Harpy3Kou, MpeRoTBpaTUTL HEBO3MOXXHO.
JKecTkasi KOHCTPYKLUS C UC0/Ib30BaHNEM
pPacTBOPOB-LLUIAMOB /151 [IOBbILLEHNS aAre3nm
Ha TpacCoBOM [PEHaXHOM pacTBope AN
roAcTuAaroLLero C/10sl B CBOK o4Yepesb
SIBAISIETCS [JONIrOBEYHbIM PELLUEHNEM A/151
YKNa[KN TOHKOCTIONHBIX Y KPYIMHOMOPMAaTHbIX
3/1IEMEHTOB OKPbITHS.

JKECTKASA KOHCTPYKLMA MOLLIEHUSA B CALOBO-/TAHOLLA®THOM CTPOUTESIBCTBE. OCHOBbI 1 NMPOEKTVPOBAHUE



TPEBOBAHUA K CUCTEMAM A4 CAOOBO-JIAHALWA®THOIO CTPOUTENIbCTBA tUbag

Bpena komnanm sievert

KOHCTPYKLUSA

KOHCTPYKUWSi CUCTEMbI YKa3bIBa€ET, Kakne KOMMOHEHTbI JOSIKHbI
BbINOSHATLCS XXECTKNMU, T.€. C NCMOMb30BaHNEM BSXKYLLMX. 30eChb
BapuaHTbl BKIOHAIOT B Ce651 Kak MOJTHOCTBIO XKECTKYH KOHCTPYKLVIO,
B KOTOPOW BEPXHUIA HECYLLIMIA CNOI, NOACTUNAOLLMIA CNOW Y LUBbI
BbIMOJIHEHbI C MCMOMb30BAHNEM BSHKYLLMX, TaK U CMELLAHHYHO
KOHCTPYKLMIO C XKECTKMMU LUBAMUN 1 GE3 XXECTKOMO MNOACTUNAOLLErO

CmMellaHHas KOHCTPYKLUS 6€3 XKEeCTKOro noacTunaroLero
CJosl C UICMONIb30BAHUEM BSDKYLLUX
MopxopuTt ans kateropun ncnons3osarHns N 1

[Mpun Tako KOHCTPYKLMM BpycHaTble KaMHU WA MANTbI
JOMKHbI UMETb TONLLWHY MUHUMYM 50 MM 1 OfHY KPOMKM

meHee 600 Mm.

Bpycuatoe nokpbiTrie

LopoxHas ogexaa

cnosi. 2KecTkasi KOHCTPYKLWS C UCTIONb30OBaHUEM BSDKYLLMX AOCTUraeT
0YeHb XOPOLLKX NoKasaTenel Mo Harpy304HON CNOCOBHOCTM 1
[ONroBEeYHOCTU, TaK Kak B HEll ropn30oHTanbHOE CLEMNEeHNe Cnoes
SBNSIETCS HaNbonee CUMbHbIM, @ Harpy3ku MoryT 6bITb pacrnpefeneHbl
Hanny4LwymMm o6pa3om rno 60MbLLION Nowanun.

BpycyaToe NoKpbITHE, LLIBLI KOTOPOTO
3anorHeHbl MaTepyanoM C NCMoNb30BaHNEM
BSKYLLEro

MopcTunatoLmii crnoli 6e3 BSXKYLLETO

Hecywumii cnoin 6e3 BsxyLLero

Mopo303aluuTHbIi cnoi

CmMellaHHasA KOHCTPYKLUS C XKECTKUM NOACTUNAIOLWMM C/I0OEM C UCMOJIb30BAHUEM BSXKYLLErO

Mopxoout ans kateropuii ncnonb3osarnss N 1 n N 2

BpycuyaTtoe nokpbiTue

LopoxHas ogexaa

MonHOCTbIO XXeCcTKas KOHCTPYKLUA
Mopxoout ans kateropuii ncnonb3osaHnss N1, N2 1 N 3

Bpycuyartoe nokpbiTue

LopoxHas ogexaa

BpycyaToe NokpbITie, LLBbl KOTOPOro
3arosiHeHbl MaTepyasnom C 1CMonb30BaHNEM
BSDKYLLIEro

PacTBop-Lunam Ans nosbILEHUsS afresnmn
BoponpoHunuaembIi TpaccoBbIn ApeHaXKHbIA
pacTBop A/ NOACTUNAIOLLETO Cost
Hecywwii cnoii 6e3 BsxkyLLero

Mopo303alyTHbI Cron

Bpycyatoe NoKpbITUE, LLBbI KOTOPOro
3anosiHeHbl MaTepuanom ¢ KCronb30BaHNeM
BSKYLLIETO

PacTtBop-Lunam Ans NoBbILLEHWS afgre3nn
BogonpoHuLaemblii TPACCOBbIN APEHaXKHbI
pacTBOp ANsi NOACTUNAIOLLErO CNost
LpeHakHblin 6ETOH U ApeHaKHbI acdanst

Hecywwmii cnoii 6e3 BsxyLLero

KECTKASA KOHCTPYKLINA MOLLIEHNA B CALOBO-NAHOLA®THOM CTPOUTENBCTBE. OCHOBbI V1 MPOEKTUPOBAHUVE



JKECTKASA KOHCTPYKUMA MOLLEEHWSA B CAOOBO-NTAHALLIA®THOM CTPOUTESIbCTBE. OCHOBbI U NMPOEKTUPOBAHUE




Bpena komnanm sievert E

2.4 HYYBCTBUTEJIbHOCTb K MOPO3Y
rPYHTOBOIO OCHOBAHUA

Bcs popoxxHas ogexxpa gomkHa 6biTb CNPOEKTMPOBaHa 1 BbINOHEHa
MOPO30CTONKON. [119 OLEeHKM BAMAHUS MOpO3a B [epmaHum ncnonb3yroTes Asa
napamMerpa: Knacc Y4yBCTBUTENbLHOCTW K MOpPO3y comacHo ZTV E-StB n popoxxHo-
KnmmaTmyeckme 30Hbl cormnacHo RStO.

YyBCTBUTENBHOCTb K MOPO3Y MOKa3bIBAET, HACKONBKO MPYHT WU CTPOUTENbHbIN
Martepuan nogBep>KeHbl NOBpexaeHnsiMm oT mopo3a. ComacHo ZTV E-StB
pasnuyaroT Tpu Knacca 4yBCTBUTENbHOCTU K MOPO3Y.

Ha ocHoBaHWK NpoBeaeHHbIX naMepeHuii comacHo RStO [epmaHus
rnogpasnensieTcst Ha crnedyoLme OOPOXKHO-KNMMaTUYECKE 30HbI:

[lopoxHo-KnumaTuyeckas 3oHa 1
- [opoXHo-KnMaTnyeckas 3oHa 2
- [opoxHo-KnmaTnyeckas 3oHa 3

Kak BbI6paHHbIn Knacc
YyBCTBUTENBHOCTU K MOPO3Y, Tak U
OOPOXHO-KNMMaTndeckaa 30Ha BINAOT
Ha NPOEKTNPOBaHNE HECYLLErO CNOS
(cm. c. 27 v panee).

YyBCTBUTENBHOCTb K MpoekTupyembin

Tun rpyHTa

Mopo3y HecywWwun cnon

YKECTKAS KOHCTPYKLINA MOLLIEHNSA B CALOBO-NIAHALLA®THOM CTPOUTENBCTBE. OCHOBbI V1 MPOEKTUPOBAHWE

F1 He YyBCTBUTENbHbIN KPYMHO3EPHUCTbIN FPYHT Mecok n rpasuii

F2  4yBCTBUTENBHOCTHL OT
HU3KOW [0 CpepHen

BbIPpa>XeHHO rniactnyHas
TJnHa

[PpyHT opraHm4eckoro
NMPOUCXOXXAEHWS (FPYHT
CMELLAHHOW 3€PHNCTOCTI)

F3 BblCOKas
YyBCTBUTENBHOCTb

[Mpoyre Menko3epHNCTbIE
TPYHTbI: TWHbI 1 NblNEBATbIN
TPYHT

[PyHT CMeLLaHHoM
3EPHUCTOCTU C BbICOKOW
[OoNen MenKnx YyacTtuy,



TPEBOBAHUA K CUCTEMAM And CAAOBO-JIAHALWWA®THOIO CTPOUTENIbCTBA

2.5 KAMMJINAPHOCTb

B »ecTKol KOHCTPYKLMN
BOAOMPOHULIAEMOCTb AQKHA YBENNYMBATLCS
CBEPXY BHU3, YTOObI 06NerynTb oTBefeHne
BOAb! M PACTBOPEHHBIX B HeW caneir. ATomy
NPOTUBOAENCTBYET KanUMNAPHbIN ahdeKT:

B Y3KVX TPyOKax KMAKOCTN NOAHUMAIOTCS
NPOTUB CUIbl TAXKECTU BBEPX.

B cnyyae popoxek ¢ noKpbITneM
HEXXEeCTKOW KOHCTPYKLMMN NOJHMMAIOLLAACs
BOfla BbIHOCUT Ha MOBEPXHOCTb CONU U
MUHepasbl U3 OCHOBaHNSA Ha MOBEPXHOCTb
MOKPbITKSA, YTO B 3aBMCMOCTY OT
KONM4ecTBa MOXET YXYALLINTb BHELLHWI
BWA, Hanpumep, BCNEACTBUE BbICONOB. JTO,
npexpe Bcero, 3aMeTHO Ha NOBEPXHOCTSX,
YaCTNYHO HAXO[AALMXCS MOA KPbILLEN.
30eCb XUAKOCTb TakXKe NogHUMaeTCs

no Kanuinspam BBepX, HO Tak Kak 4acTb
NMOKPbITVSA NMOA, KPbILLEN He NoaBepraeTcs
BO3[AENCTBMIO [OXASA, OCTATKN CONen He
MOTYT HU BNMTaTbCA 06PaTHO B MOKPbLITUE,
HW 6bITb CMbITbIMU C HETO. DTOT (hEHOMEH
HasbiBaeTcs "addeKT HaBeca".

YT106bI 06NErYnNTL OTBEAEHNE aTMOCKHEPHBIX

0Ca[KOB [OMOMHNTENIbHO PEeKOMEeHAYyeTCS
YKIIOH NOBEPXHOCTU MUHUMYM 1,5
npoueHTa. TakrM >xe Cnoco6oM MOXXHO
npefoTBPaTUTL 3acTol BOAbI HA
NOBEPXHOCTM 1 MPOMOKaHVEe [OPOXHOW
ofexapl.

lMpoekTupoBaHNe HeCyLLero cnos,
npepbIBaIOLLLEro KanunsapHoe ABrXeHne
BOAbI, CM. C. 27.

Tect Ha BogornomoLeHne TpacCcoBOro gpeHa)xxHoro pacteopa A4J14 nogctuiaroLyero c/ios (cneBa HanpaBo):

V1: ngpogo6Hbi V2: Tpaccosbiii V3: Knaccudeckuii V4: Knaccudeckuii
TPacCoBbI APEHaXKHbIN APEHaXHbIN 6ETOH TPacCoBbI [PEeHaXKHbIN BOJOHENPOHNLAEMBIIA
pactsop Ans (3epHucTocTs 2/8 Mm) ¢ pactsop a5 TOJICTOC/IONHBIV PacTBOP
rO[CTUNAIOLErO CIOST BOAOMOMIOLLEHNEM ~ rogcTUnakoLero cosi AN151 NOACTUNAIOLLEro
(3epHuctocTts 1,5/4 mm) 0,671 % (3epHuctocTs 1,5/4 mMm) cnosi ¢

€ BogonomoLeHnem € BogonomoLyeHnem BOJOMOMIOLLEHNEM
~1,1% ~2,1% 6onee 7 %

OnTumanbHas KanuIsPHOCTb PacTBOPA AJ1s1 MOACTUNAIOLYErO C/I0S1 KpaviHe BaXkHa AJ151 IPOeKTUPOBaHNS U
onucaHusi pabot. [ToaToMy OT pacTBOPOB, 3aMELLNBaEMbIX Ha CTPOUTEIbHOM nioLyaaxe, HeoOXoauMo
MOJTHOCTbIO OTKa3aTbCsl. ToNbKO MPUMEHEHME 3aBOACKNX CYXUX CMECe rapaHTUpyeT OnTUMaslbHbIe
KanunnsipHble CBoVicTBa pacTBOPHOM MOCTENMN.

JKECTKASA KOHCTPYKLMA MOLLIEHUA B CALOBO-/IAHOLLA®THOM CTPOUTESICTBE. OCHOBbI 1 MPOEKTPOBAHUE



TPEBOBAHUA K CUCTEMAM ANs CAAOBO-JTAHALWA®THOIO CTPOUTEJIbCTBA

tubag

Bpena komnanm sievert

2.6 TN " PASBMEPbI 3JTEMEHTOB NOKPbITUA

L OPOXKH, NECTHULBI U CTEHbI [OMKHbI ObITh
CMPOEKTUPOBaHbI U BbIMOHEHbI TAKXKE C
YYETOM 3CTETUHECKIX acrneKToB. 3aecb
Ba>KHYIO POJib UrpatoT, Npexae BCero, TUM u
pas3mep ANEeMEHTOB MOKPbITYS.

TN NOKPbLITUA

DneMeHTbl MOKPbLITYS 13 6ETOHA, NMPUPOAHOrO
KaMHsi U1 KepamorpaHuTa 3Ha4ynTenbHO
OTNINYAKOTCS C TOYKU 3PEHUSI UCMONTHEHIS
MOKPbITUS, @ TAKXXE MO CNOCOBY MX
npou3BOACTBa N COCTaBY.

KepamorpaHuT nsrotaBsnmBaeTcs
NMPOMBbILLSIEHHBIM CMOCO60M, YTO NO3BOJIAET
BMUSITb HA €ro CBOMCTBA W Ka4ecTBo.
CBolicTBa B 3HAYUTENBHOW CTEMNEHN
OOMHaKOBbI AJ1s1 BCEX IK3EMMMIISipOB
npopykTa. MpupoaHbIi KamMmeHb BbIXOQUT
HEenocpencTBeHHO U3 KAMEHONOMHM

nnu nopsepraetcst o6paboTke. [Noatomy
MN3HaYanbHble CBOMCTBA COXPaHSILOTCS B

HeM B HeN3MeHHOM Buge. Tak Kak 34ecb
OTCYTCTBYET MPOMBbILLSIEHHBIN NpoLece, Anst
NPUPOZHOIo KaMHsi XapakTepHbl KoneGaHusi
Takux CBOWCTB, KaK NIOTHOCTb, TBEPAOCTb
UK normoLarLLas crnocobHOCTb 1
npupogHas okpacka.

PA3SMEPbI SJIEMEHTOB NMOKPbITUA
Bonbline hopmatel B TpeHAE, HO
NPenbsABAsSOT BbICOKME TpeboBaHus. Yem
60sbLLUe 3eMEHT NOKPbLITUS, TEM Gonee
MAOCKNM JO/MKHO ObITb OCHOBaHue. Kpome
TOro, YacTo CTPEMEHNE K 6OMbLLUM
hopmaTam ConpoBOXAAETCS XKENaHNeM
nony4unTb y3KUe LWBbI. Tak kak 3agaden
LIBOB SIBMISIETCS BOCMPUSTUE HAMPSHKEHWN,
Hens36exXHo cobnofeHe MUHUManbHON
LIMPWHbIL. [1Ns KaTeropumn Ncnonb30BaHns
N 1 TpebyeTcsa MUHMManbHas WprHa

wea 1 mm, gns kateropumn N 3 — 6onee 3
MM. [nst KpynHoopMaTHbIX NAUT LUMPUHA

KECTKAA KOHCTPYKLWA MOLLIEEHVA B CALLOBO-NTAHOLLIA®THOM CTPOUTEJIbCTBE. OCHOBbI 1 NMPOEKTVPOBAHUE

LLIBOB 13-3a 60J1ee BbICOKOI Harpy3Ku

Ha LWBbI JOMKHA BblGMpaTbcs GonbLUe.
Kpome Toro Heo6XoAMMO yynTbIBaTh, HYTO
MpPU Harpy>eHnmn KpynHoopmMaTHbIX MANT
ycunusi, defcTeytoLme Ha WBbl, 6yayT
6onbLue. o aToi NpUYNHE ToNWUHA MANT K
BbICOTA LLBOB Tak>XXe AOKHbl BbIGMpaTbCs
6onblue. XOpoLlo 3apekoMeHA0oBas cebs
NPUHLUN NPUHUMATb B KA4ECTBE LUVMPUHBI
LWBOB 1 NPOLEHT A/MHbI HanbonbLuen
CTOPOHbI 3NEMEHTa NOKPbITKSA, HanpuMmep,
LUBbI LUMPVIHOW 8 MM NSt MANUT C

OJIMHOIN cTopoHbl 800 MM, CM. pasgen
"CtabunbHOCTb nonoxxeHnsi" Ha c. 10.

C TOYKM 3peHus npasa Heo6X0ANMO 06BACHUTD KINEHTY,
4YTO ANSt NPUPOAHOTO KaMHsi XapakTepHbl Kone6aHms
LiBeTa, 4ToGbl B AaJIbHEILLEM NPEROTBPATUTL PEKNamaLii u



PKECTKAA KOHCTPYKLA MOLLIEHKA B CAOOBO-JNTAHOLLA®THOM CTPOUTE/ILCTBE. OCHOBbI V1 MPOEKTVPOBAHVE



3.1 CUCTEMbI COITIACHO ZTV WEGEBAU

ComacHo ZTV Wegebau npu ncnonb3oBaHum >XeCTKom
KOHCTPYKLMN ANSA TPEX KaTeropuil NCnomnb30BaHNs
NOMy4aroTCsA TPY CUCTEMHbIX pelleHns. OHM AeCTBUTENbHbI
Kak st BOQOMPOHMNLEAEMbIX, Tak 1 At BOGOHEMNPOHMLAEMbIX
CUCTEM, @ TaKXXe A5 ANEMEHTOB NOKPbITUSA U3 PasnnyHbIX
mMarepuasnos.

KATEFOPUsA UCMNMOJIb3OBAHUA N 1

CMelLaHHasi KOHCTPYKLUSA: NoaCcTUNaloLWmMi cnon 6e3
MCMOoJIb30BaHUA BAXKyLMX (cuctema tubag Z1)

B cmellaHHOM KOHCTPYKUUN C HEXXECTKMM NOACTUNAIOLLNM
crnoem 6€e3 UCMOoNb30BaHUs BSXKYLLMX U LUBaMMU,
BbIMOSIHEHHBIMY C NCMOJSIb30BAHNEM BSXKYLUNX, ANIEMEHTbI
NMOKPbITMA yKnagbiBaoTcs CBOOOAHO. LieMeHTHbIe
pacTBOpPbI A5 3aMNONHEHNS LWBOB A1A TaKOW KOHCTPYKLUUN
He JonyckaroTcs.

PacTtBop ons 3anonHeHns LWBOB

MokpbITye (Hanpumep, NAWTLI U3
NPUPOAHOIro kaMHsi hopmatom 60 x 60
CM C MUHMManbHOWN ToNLWMHON 50 MM)

LLle6eHOUHBIN HeCyLLmMn Cnon

CmelaHHasi KOHCTPYKLMA: NOACTUNAIOLWMA CJION C
MCronb3oBaHMeM BSXKYLLUX U pacTBOPOM-LUIaMOM Ans
noBbilWeHus agre3un (cucrtema tubag Z22)

B cMeLuaHHON KOHCTPYKLMKN C XXKECTKUM MOACTUNAOLLIMM
CNnoeM C ncnonb3oBaHMeM BAXYLLNX 1 LLBaMW,
BbIMOSIHEHHBIMU C NCMOSIb30BAHNEM BSXKYLLMNX, ATEMEHTbI
MNOKPbITUA 064a3aTeNnbHO YKnaabiBakTCA C CNOMNb30BaHNEM
pacTBopa-LunamMa ans nosbleHus agresann. Ons
3anoJiHeHVs1 LLUBOB pas3peLlaeTcsi UCrosib3oBaThb Kak
LleMeHTHble PacTBOPbI, TaK 1 PacTBOPbI HA OCHOBE
BSDKYLUMX U3 CUHTETUYECKUX cMon. MopgcTunatrowmin cnon
LOIDKEH UMETb MUHVUMASTbHYHO TOMLLMHY 6 CM.

PactBop ons 3anonHeHns LWBOB

MokpbITHe (Hanpumep, NAUTLI N3
npupogHoro kamHs popmatom 60 x 60 cm)

PacTtBop-wwnam gns nosbIWEHUSA agresnm

TpaccoBbI APEHAKHbIN PacTBOP AJ1s1 MOACTUNAIOLLErO
cnos

oQ-Qo o g

LLle6eHOYHbIN HeCYLLWIA Croi

KECTKASA KOHCTPYKLINA MOLLIEHNA B CALOBO-NAHOLA®THOM CTPOUTENBCTBE. OCHOBbI V1 MPOEKTUPOBAHUVE

tubag E

MoKpbITUA N3 KEPaAMIKKN 1 KEpamorpaHnTa B

ZTV Wegebau He yunTbiBalOTCS, OQHAKO TakXe MOryT 6bITb
CMPOEKTUPOBAHbI 1 BbINOSHEHbI MO AaHHLIM cucTemMaM. Tak
KaK OHV 4acTO MMEIOT MafKyto HUXKHIOK CTOPOHY, 34€eChb
OCOGEHHO BaXKHO MCMONb30BaHUE pacTeopa-LuiaMa s
NOBbILLEHNS afaresnu.

LononHutenbHyo MHoOpMaumio no
npoayKTam 1 coctasy cuctem tubag-ZTV
Bbl HanpgeTe B cucteMHoM Tabnuue Ha

c. 32/33.

COBET



HAAEXXHOCTb B CUCTEME

KATEFOoPUsi UICMNOJIb3OBAHUA N 2

CmeluaHHasi KOHCTPYKLMSA: NOACTUAAIOLMIA CJIOW C UCMNOJIb30BaHMEM BSHKYLLMX
(cucrema tubag Z3)

B cmelLaHHOM KOHCTPYKLMK C XKECTKMM MOACTUNAIOLLMM CITIOEM C MCMONb30BaHNEM
BSDKYLUMX W LUBAMW, BbINMOMHEHHBIMW C MCMOSIb30BaHNEM BSHKYLLMX, ANEMEHTbI
MOKPbITUS 06513aTENBHO YKNaAbIBalOTCA C UCMONB30BaHNeM pacTBopa-Lunama ans
noBbILeHNs afare3nn. [ns 3anonHeHUst LWBOB pa3peLlaeTcs CMNob30BaTh Kak
LieMeHTHble paCTBOpPbI, TaK N PaCcTBOPbl HA OCHOBE BAXYLLNX N3 CUHTETUHECKUX
cmon. MNopgcTunaroLwmin cnom JomKeH MMeTb MUHMMaNbHYO TonwmHy 10 cm.

of-Nofof-

PacTtBop ans 3anonHeHus LUBOB
MokpbITre (Hanpumep, 6pycyaTka
13 6eToHa)

PacTBop-Lunam ans nosbILLeHNs!
aaresuu

TpaccoBbI ApeHaXKHbI pacTBoOp
ANs NOACTUNAIOLLEro Cost

LLIe6eHOYHBIN HECYLLWIA CNO

KECTKASA KOHCTPYKLVSI MOLLIEHVS B CAOOBO-NTAHOLLA®THOM CTPOUTENBCTBE. OCHOBBI U MPOEKTUPOBAHVE



HAJE)XXHOCTb B CUCTEME tubag E

Bpena komnanm sievert

KATEFOoPuUsi UICMNMOJIb3OBAHUA N 3

MonHocTblo XecTKas KOHCTPyKuus (cuctema tubag Z4)

B NOMHOCTBIO XECTKON KOHCTPYKLIMUN JOMKEH ObITb AOMOMHUTENBHO BbIMOMHEH
XKECTKNI BOOOMPOHULAEMbIV HECYLLIMIA CIOW C UCMONb30BaHNEM BSKYLLINX
(opeHaxkHbI 6eToH uUnn acdansr). MogcTunaroLwmii ClNon AOMKEH NMETb MUHUMASTBHYIO
TONALWMHY 4 MM, HO MOXET ObITb BbINOMHEH C 60SbLUEN TONLMHOMN.

PacTtBop ansa 3anonHeHus LUBOB

MokpbITne (Hanpumep, 6pycHaTka
13 NPUPOJHOro KaMHsl)

PacTBop-Lunam s noBbILLeHNs!
aaresum

TpaccoBbIil ApeHaXKHbIl pacTBop O/st
NOACTUNAIOLLErO Cos

[peHaxHbIi 6ETOH / OpeHaXKHbIA
acdanst

LLle6eHOYHBIN HeCyLLWIA Cro

ofog-Qolo Q-

KECTKASA KOHCTPYKLINA MOLLIEHNA B CALOBO-NAHOLA®THOM CTPOUTENBCTBE. OCHOBbI V1 MPOEKTUPOBAHUVE



HAAEXXHOCTb B CUCTEME

3.2 OCOBbIE CJTYHAU

B capoBo-naHawadTHOM CTPOUTENBCTBE BCTPEYAIOTCH Clly4aun, KOTOPble HE YYTEHbI
B ZTV Wegebau. Ciofa oTHOCATCSA Teppachkl C KEPAMUYECKMMU MOKPbITUSMU, CTEHbI
1 NeCTHUUbI.

TEPPACDI

KoHcTpykuumn ¢ kepamuyeckumm nokpbitusimm (Cucrema tubag S1)
Kepamuyeckmne nokpbITUS TONLWMUHON 2 un 3 CM SIBAISIKOTCSH 04eHb TOHKUMU

N OTIMYAOTCS MIOXON CTabUNBHOCTBLIO MONOXEHUS. Ha NpakTuke XxopoLuo
3apekomeHpoBana cebsi yknagka B BUAE CMELLaHHOW KOHCTPYKLUN C XKECTKUM
MOLCTMAIOLLIMM CIIOEM 1 3arOSIHEHVEM LLBOB C UCMONb30BaHNEM BSKYLLIMX.
HaHeceHve pacTBopa-Lunama gJisi MoBbILEeHVS afaresnmn SensietTcs o6a3aTtenbHO
HeobxoanMbIM.

PacTBop gns 3anonHeHns LWBOB

[MokpbITHe

3 PacTBop-Lunam ansi NoBbILLEHNS!
aaresun

4 TpaccoBblil ApeHaXKHbIn pacTBop
Onst NOACTUNAIOLLIEro Cnost

LLle6eHOUHBIN HeCcyLLMIA CNo

KECTKASA KOHCTPYKLVS MOLLIEHVS B CAOOBO-NTAHOLLA®THOM CTPOUTENBCTBE. OCHOBBI U MPOEKTUPOBAHVE



HAJE)XXHOCTb B CUCTEME tubag E

Bpena komnanm sievert

Teppaca nop, Kpbiwen u 6ankoH (Cucrema tubag S2)

[lnsi cnctem ¢ ncnonb3oBaHeM BSXKYLLMX Ha 6ankoHax 1 KpbILWHbIX Teppacax
NPOEKTOM MOTYT 6bITb NPENYCMOTPEHbI TOHKOCIONHbIE APEHAXKHbIE PACTBOPbI Ha
OCHOBE CUHTETMYECKMX CMOJ. [JpeHakHbIi MaT B KA4eCTBE BTOPOrO YPOBHS ApeHaXka
rapaHTUpyeT HaoeXXHoe OTBEeAEHNE BOAbI N3 KOHCTPYKLMN.

KECTKASA KOHCTPYKLINA MOLLIEHNA B CALOBO-NAHOLA®THOM CTPOUTENBCTBE. OCHOBbI V1 MPOEKTUPOBAHUVE

Qoo f-

~ Mol

PactBop gns 3anonHeHns LWBOB

MokpbITHe (Hanpumep, NANTHI
13 NPYPOAHOIO KaMHsl)

PacTtBop-wwnam ans nosbIeHUs
aaresmmn

TpaccoBbIl ApeHaXKHbIN pacTBop Ans
NOACTUNAIOLLEro C/IOS UM PacTBOP
ANs NOACTMNAOLLEro CNosi Ha OCHOBE
3MOKCWAHON CMOTbI

LpeHaxkHbIn maT

[ngponsonsaums

BeToHHOE NepeKkpbITHe



HAAEXXHOCTb B CUCTEME

OCOBbIE CITYYAU

MoBepxHOCTU C ABUXKEHUEM aBTOTPAHCNOPTa Ha BOAOHENPOHULAEMOM
ocHoBaHum (cuctema tubag S3)

OTOT 0COo6bIN cny4van BCTpeyaeTcs A1t NOBEPXHOCTEN C ABUKEHNEM
aBTOTpaHCMnopTa Ha BOJOHENPOHMLaeMOM OoCHOBaHMU. B cnyyasix, korga 6pycyaToe
NN NAIUTOYHOE NMOKPBITUE XXECTKON KOHCTPYKLIMN AOMKHO ObiThb BbINOMHEHO Ha
BOA,OHENPOHMLAEMOM OCHOBaHWM, AOMKEH ObITb BbINOMHEH BTOPOI YPOBEHb
BOL0OTBeAEHNs. [InA 3TOro nogxoasiuii onst TPaHCNOPTHON Harpy3kn ApeHaxKHbIN
MaT yKN1aAblBaoT Ha (YMIOTHEHHYHO) OETOHHYIO MINTY, YTOObI 06ECNEYNTb OTBEAEHNE
BOAbI.

~Bofo)-Bog~Q-

PacTtsop ans 3anonHeHus LWBOB

MokpbiTue (Hanpumep, 6pycyaTtka nu3
6€eTOHa)

PacTBop-Lunam ans nosbiLIeHns!
aaresum

TpaccoBbIl APeHaXKHbI pacTBOp
Ans NOACTUNAIOLLEro Cnos

LpeHaxHbIn maT
[npponsonsauyms

BeToHHOe nepekpbITre

KECTKASA KOHCTPYKLVS MOLLIEHVS B CAOOBO-NTAHOLLA®THOM CTPOUTENBCTBE. OCHOBBI U MPOEKTUPOBAHVE



HAJE)XXHOCTb B CUCTEME tubag E

Bpena komnanm sievert

mppousonsauus yokona cornacHo DIN 18533 (cucrema tubag S4)
CapoBo-naHawadTHble paboTbl NPU CTPOUTENBCTBE, Kak NpaBuio, ABNSIOTCS
3aknounTensHbIMK. B nepexopgHon obnacTtu oT 3gaHns K 6pycHaTtoMy U NANTOHHOMY
nokpbITuio comacHo DIN 18533 fomkHa 6bITb BbINOAHEHA MMAPON30NALMNA LIOKONS.
[aHHas nnmocTpaumsi nokasblBaeT, HAaNprMep, NPaBUiibHOE MPUMbIKaHNe K
OLUTYKaTypPEeHHOMY LIOKOMO 34aHUS.

[edopMaLoHHbI LWoB

2 [MNpodunuposaHHas
MembpaHa Co CKOMb3siLLEN
NAEHKOW 1 OUABTPYIOLLIUM
marepranomM

PeakTtuBHas
[OBYXKOMMOHEHTHas
rmgpounsonupytoLlas macca

[ngpounsonayun
CTPOUTENIbHOTO COOPY>KEHNIST

C BUTYMHOW TONICTOCIONHOW
macTtumkon (PMBC)

KECTKASA KOHCTPYKLINA MOLLIEHNA B CALOBO-NAHOLA®THOM CTPOUTENBCTBE. OCHOBbI V1 MPOEKTUPOBAHUVE
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B
B

PacTtsop ans 3anonHeHns LWBOB

MokpbITHe

PacTsop-Lunam A nosbilleHns
agresum

TpaccoBblil ApeHaXKHbIn pacTBop
ANsi NOACTUNAIOLLEro Cost

LLle6eHOUHBIN HeCcyLLMIA CNoi



HAAEXXHOCTb B CUCTEME

CTEHDbI

BbicokokayecTBeHHbIE TPACCOCOAePXKaLLMe PaCTBOPbI CMOCOOCTBYIOT ASINTENbHOW
CTabUNbHOCTY 1 BU3YanbHOMN LIENOCTHOCTY CafoBbIX CTeH. Tpacc cBA3bIBAET CBOGOAHYO U
pPacTBOpPEHHYIO B BOAE U3BECTb N TaKUM 06pa30|v| MUHUMUN3NPYET PUCK N3BECTKOBBLIX BbICONOB.

CTeHa B KOHTaKTe ¢ rpyHToM (cucrema tubag M1)

Bug c3agun

~Bofo)-Bog Q-

JNlewagHas nnuta

PacTtBop a/1s NoBbILEHNSsI
agresun

[MoKpbITHEe CTeHbl (Hanpumep,
NPUPOAHbIA KaMeHb)

KnagoyHbiin pactsBop 1 pacTeop
01191 3anonHEHNs LWBOB

[npponszonsumsa

TpaccoBbi 06MNLOBOYHBIN
pacTBop

BeToHHbIV hyHOaMeHT ¢
BbICTYNaIOLLMM BGETOHHbIM
BbICTYMNOM

MpocunnposaHHas membpaHa
CO CKONMb3SILLIEN MNEHKON 1
unsTpyowyM MaTepranom

PKECTKASA KOHCTPYKLA MOLLIEHKA B CAOOBO-NTAHOLLIA®THOM CTPOUTEILCTBE. OCHOBbI U1 MPOEKTVPOBAHVE



HAZLE)XXHOCTb B CUCTEME tubag E

CBo6opgHocTOSLWAana cTeHa Ha 6eToHHOM chyHAameHTe (cuctema tubag M2)

[
3|

KECTKASA KOHCTPYKLINA MOLLIEHNA B CALOBO-NAHOLA®THOM CTPOUTENBCTBE. OCHOBbI V1 MPOEKTUPOBAHUVE

n

~Bofo)-Bog Q-

NewagHas nnuta

PacTtBoOp Ans noBbIEeHNst
agresum

CTpouTenbHble G/IoKM

KnagoyHblin pactsBop 1 pacTeop
019 3anonHeHNs LWBOB

[npponsonsauyms

TpaccoBbIin 06MNLOBOYHbIN
pacTeop

BeToHHBIN hyHOaMeHT



HAAEXXHOCTb B CUCTEME

NECTHWLIbI

Hapy>xHble nectHuupbl (cuctema tubag A1)

B Tex cny4yasx, korga HEBO3MOXXHO NCKNIOYNTb NnoaBneHne HaI'IOpHOI7I BOAbl N3 OCHOBaHWA,

BCcerga OOMKHbI ObITb NPUHATHLI cneunanbHble Mepbl. ECnn Boga NpOHNKHET NOA TENO NEeCTHULbI,

pacTBOPUMbIE KOMMOHEHTbI H/XKHEN KOHCTPYKLUM OCHOBaHNS MoryT auddyHanposaTth Ao
camoli NOBEPXHOCTU NeCTHULbI. CNEeaCTBMEM SIBNSIOTCS HEKPACUBbLIE M3MEHEHNS LiBETA, KOTOPbIE

O4YeHb HeratMBHO CKa3blBalOTCA Ha BHellHeM B/ae NeCTHMYHOro MmaptLua. ,D,ﬂ;l TakKnx cny4aeB Mbl
pekomMeHgyem ncnonb3oBatb CI'IeLl,I/IaﬂbeII7I NIECTHUYHbIN OPpeHax.

BEE0 BB ER

MnuTbl 13 npnpoaHOro KamMHA

PacTtsop-wwunam ans nosbIWEeHNA
agresun

[LpeHaxHbIli pacTBop

CTyneHyaTas peLeTka us
HepXKaBetoLLel ctanu (B
Ka4yecTBe apMartypbl)

CTyneH4aTbIn gpeHax

durkcaumsa CTyneH4aToro
OpeHaxa

BeToHHbIV hyHAAMEHT
(apmMupoBaHHbIin)

MNoaroToBUTENbHbIN GETOHHbIN
cnomn

KECTKASA KOHCTPYKLVS MOLLIEHVS B CAOOBO-NTAHOLLA®THOM CTPOUTENBCTBE. OCHOBBI U MPOEKTUPOBAHVE



HAAE>XXHOCTb B CUCTEME

tubag E

3.3 HECYLLIIA CNOW

Hecywuin cnon HaxoguTCs HEMOCPELACTBEHHO Ha MPYHTOBOM

OCHOBaHuW. B kKayecTBe camMoro HMXXHEro crosi OH

obecrneynBaeT CTONKOCTb K AedopmMarmm 6narogapsi Tomy,

YTO OH BOCMPUHUMAET Harpy3Ky 1 HanpsixeHns. YacTo

OH TaK>Xe BbIMOMHAET PYHKLMIO MOPO303aLLMTHOIO CMOS.

HexxecTkue HecyLme cron 6e3 UCNONb30BaHUS BSXKYLLMX

COCTOSIT N3 CMECU 3€PHUCTbIX KOMMOHEHTOB CO CNEAYOLLUMN

CBOWCTBaMU:

H XopoLuasi yNoTHAEMOCTb, HU3KOE COpepKaHne nycToT
(kybudeckas chopma)

B MNPOYHOCTb 3EPEH, AOCTaTOYHas ANs NiaHNPYeMON Harpy3Kiu

B CTOWKOCTb NPOTVB MNOBPEXAEHNIA OT MOPO3a

Mopo030CcTONKOCTb

[aHHble nokasaTteny [OCTUraloTCS 3a CHET COOTBETCTBYHOLLIEN
MUHUMaIIbHOW TONLLMHBI HecyLero cnos. [1ns ee pacyerta

B ZTV Wegebau ncnonb3ytotcs ABa napameTpa: Knacc
YyBCTBUTENBHOCTU K MOPO3Y comacHo ZTV E-StB n gopoxHo-
KnumaTtuydeckme 30Hbl comacHo RStO. PekomeHaytoTcs
cnepyoLyie MUHUMarnbHbIe TONLWMHBI.

Knacc YBenuyeHue
YyBCTBUTEJIbHOCTU MuHUManbHAas TOJILWUHDBI Ansa
rPyHTa K MOpPO3Yy ] AOPOXHO-
ToNwuHa B CM
cornacHo KJIMMaTU4eCKUX 30H
ZTV E-StB cornacHo RStO B cm
Ne 1 i 2 i 3
i i
z 1 F1 | 27 |
i !
3 1 |
2 i i 3oHa 2: +5
E 2 e i <L i 3oHa 3: +15
g i i
5 3 F3 | 30 i
K ! !
i i
= 4 F1 | 30 |
! !
3 1 1
‘ i i 3oHa 2: +5
E 5 2 i < i 3oHa 3: +15
: |
5§ 6 F3 | 50 !
< | !
) i i
2 7 F1 | 32 |
! !
3 | |
8 i i 3oHa2: +5
g 8 F2 i 40 i 3oHa 3: +15
g i i
§ o9 F3 | 50 i
: | |

" 1 NPOEKTMPOBAHMI MPABMIAHBIX HECYLLIAX CIOEB NN MOPO30CTOMKUX HECYLLMX CIOEB TOMLLMHY
BEPXHEr0 HECYLLEro Cosi HEO6X0AMMO YBEMYUTb Ha 5 CM.

2 [l KaTeropum cnosb3osarina N 3 UCToNb30BaHNE MOPO303ALLMUTHONO C/0St B KAYECTBE
BEPXHEr0 HECYLLEro Cost HeAoMyCTMMO.

MpepbiBaHWe KanusipHOro ABUXXEeHUsI BOAbI

Lpyroi Mepo MOXXET CTaTb KOHCTPYKLMS UK CNOW,

npepbliBatoLLne KanunisipHoe ABUXeHre Bodbl. [11s 3Toro

DOpOXHas ogexxaa [oMmKHa 6bITb ApeHupytoLLei. 9To

0O3HayaeT, YTo B 3aBUCUMOCTU OT KaTeropun UCrnonb3oBaHusi

ON1s1 HECYLLIEro CNost CMOSb3YeTCst

B [PEHaXHbIA CNON U3 WebHs 5/45 Mm,

H BOAOMNPOHMLAEMbIN Col U3 WebHs 2/45 mm ¢ gonen
L1aMoBbIX YacTuy, MmeHee 5 % unn

B [peHaXKHbIN GETOH.

[nsi nogcTunaroLLero crosi NPUMEHSIETCS TPacCOoBbIN

OPEHaXHbIN pacTBOP AJ15 MOACTUNAOLLEro Crosi.

Kanunnsipo-npepbiBatowme cBoKCTBa MaTepuanoB gns

noacTunarowero cnos

| Mano
| KANUNNSIPHBIA
I

npepbiBaeT

KanunnsipHbin
Kanunnspbl

neCOK:,D.J'Iﬂ CTFi)KeK: 0/#3 MM i

i i
[na6as 2/4 MM |

] ] |
i i i
LlemeHTHas cTsixkka 0/8 mm 1

i i |
[paBuin 3/4 mmt | 1

] |
LLI,e6e|'r|b 5/8 M:VI

|

I

|

e e e i

]
i
I
I
I
_ |
i i i
Tpaccossblii ﬂp?Ha)t(HBIIVI paCqup ons nogcTunaowero cnos 1,5/4 mm
.
] I ]

Tpaccz%BbM ,qpo:aHa%(Hu:m 6eT0H: 2/8
| P
! [

2 4 6
BoponornoLienwe (Mo Becy B %)

I
I
I
U
|
I I
I I
! !
8 10 1 14 16 18

N
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HAAEXXHOCTb B CUCTEME

3.4 JPEHAXKHbIV BETOH

Mpy NPOEKTNPOBaHUN CUCTEMbI COMIACHO KaTeropum
ucnons3osaHusa N 3 Hag HecyLLMM CrioemM OOMKeH
pacnonaratbCs JOMOMHUTENBHbINA CNOW U3 APEHaXKHOrO

6eToHa. Becnenctaeme noBbILLEHHOM Harpy3kin oH obecrneyrBaeT
LOMNOSMHUTENBHYIO CTabUNbHOCTb. CUCTEMBI, CMPOEKTUPOBAaHHbIE
ons kateropuii ucnonb3oBaHus N 1 1 N 2, He Hy>xgatoTcs B
LOMOSHUTENBHOM CIoe APEHaXXHOro 6eToHA.

Hapsigy ¢ BbICOKOW HecyLLell CnoCoBHOCTHI0 APEHaXKHOMO
6€eToHa peLuaroLlee 3Ha4YeHNe UMEET ero BOAONMPOHNLIAEMOCTb.
OHa nosBonseT cnucteMe OTBOAUTL BHU3 BOAY OT aTMOCKeEpPHbIX
OCafKOB. OTUM CBOVICTBOM 06/1a4a€T OPEHAKHbIA GETOH
6narogapsi BbICOKOMY COAEPXaHWIo NyCTOT MeXAy 3epHamu
3anonHuTeNs. WecroyuHuk: Baunetz Wissen

KECTKASA KOHCTPYKLVS MOLLIEHVS B CAOOBO-NTAHOLLA®THOM CTPOUTENBCTBE. OCHOBBI U MPOEKTUPOBAHVE



HAJE)XXHOCTb B CUCTEME tubag E

Bpena komnanm sievert

3.5 TPACCOBbIV
OPEHAXXHbIV PACTBOP [J151
MOACTUNAIOLLIEFO CIOS

Hap, HecyLM cnoem (unv coOOTBETCTBEHHO APEHaXKHbIM
HECYLLMM CIoeM Npu Kateropuu ncnonsb3osaHust N 3)
yKNafblBaeTCs TPacCOBbIN APEHaXKHbIN pacTBop ANsA
nogcTunarowero cnos. OH CNy>XUT B Ka4eCcTBe NOAYLUKN NS
6pycHaToro nan NAIMTOYHOrO MOKPbLITUS U 06ecneYnBaeT nx
HEeNoaBWXHOE pacnonoxeHne. Kak n y opeHaxxHoro 6eToHa,
3[eCb TakXXe Ba)xHa BOOOMNPOHNLIAEMOCTb, YTOObI OTBOANTb
BHU3 NPOHMKLLYIO Bogy. Kpome Toro, TpaccoBbIi APEeHaXKHbIN
pacTBop 4711 NOACTMNAIOLLENO CMNOS MOBbILLIAET MEXAHUYECKOE
cLenyieHre ¢ pacTBOPOM AN 3arnofIHEHNS LUBOB BpycyaTKu.
OpHOBPEMEHHO NPENMYLLIECTBOM SBNAIOTCS Kanuinspo-
npepbiBaloLLe CBONCTBA, NO3BOSISOLLME NMPeaoTBpaTuTb
noabem XuagkocTu. Noaxopgsiee cogep)xaHne nycToT B
pacTBOpe rapaHTupyeT, YTO faBrieHne, BO3HMKarLlee n3-3a
3amepa3Lueli Bofpl, 6yAeT MAUHMMASbHbIM.

TpaccoBble fpeHaXkHble pacTBOPbI 4151 MOACTUNAIOLWEro Crnos
TBEPAEIOT rMAPaBINYECKN NN NOCPELCTBOM XMMUYECKON
peakuuu, Kak npaBuiio, UMEeKT LLEMEHTHOE BsXKYyLLEe
(cyLLecTByOT Tak)Ke CUCTEMbI H2 OCHOBE CUHTETUYECKNX
CMOJ1, HanprMep, TOHKOC/IONHbIE PacTBOPbI A4S
NoACTUNAIOLLIErO COSI) 1 061afatoT rpaHyNnoMeTPUYECKUM
COCTaBOM, KOTOPbI 06ecneynBaeT BOAONPOHNLAEMOCTb Npu
OOHOBPEMEHHO BbICOKOW MPOYHOCTU Ha cxaTtue.

3.6 PACTBOPbI-LLJTAMBI AJ14
YIYHLUEHUA AOME3NA

YT06bI eLLe 6osbLUe NOBLICUTL CLEMNIEHE NOKPLITUS C
TPaccoBbIM OPEHAXHbIM PACTBOPOM ANS MOACTUNAIOLLErO COS,
LOMOMHUTENBHO Kak YaCTb CUCTEMbI UCMOMb3YHOT pacTBOP-LUIaM
0519 NoBbIWeHuUst agre3un. [Npn HaHECEHNM Ha HUXKHIOK CTOPOHY
KaMHS1 OH 3arofHAET UMEIOLLIMECS MYCTOThI U YBENNYMBAET
MOBEPXHOCTb cueneHns. [JononHUTENbHO YBENNYNBAETCS
cuenieHne Mexzy TPaccoBbIM APEHaXKHbIM PacTBOPOM )15
MOACTWUNAIOLLErO CMOS U MOKPbITUEM.

MnuTbl BCerga [omKHbI yKaablBaTbCs C UCMOoNb30BaHNEM
pacTBopa-Lunama gJisi NoBbILLEHUS aare3nn. Tak Kak gons LWeoB
Nno cpaBHEHMO C BpycHaTbIMU MOKPbLITUAMU OTHOCUTENBHO Mana,
BO3HVKAIOT 60J1€E BbICOKNE TEPMUYECKNE HANMPSXKEHWS.

Mpu KpynHOoopMaTHbIX NIMTax HeO6XoAMMO CneanTb 3a
[OCTaTOYHOW TOMLWMHOW MnT, YTO6bI AOOUTLCS MakCUMasibHO
60NbLLOMO MNOMNEPeYHOro Ce4EHMs LLBOB.

VccnepgoBaHms nokasanu, YTo NpUMEHEHVEe PacTBOPOB-LUIaMOB
01151 NOBbILUEHNSI aAre3un CHKAET TePMUYECKIME HANPSKEHNS]
Ha BenuynHy go 50 %.

KECTKAA KOHCTPYKLWA MOLLIEEHVA B CALLOBO-NTAHOLLIA®THOM CTPOUTEJIbCTBE. OCHOBbI 1 NMPOEKTVPOBAHUE



HAAEXXHOCTb B CUCTEME

3.7 PACTBOP OJ14 SAMNOJIHEHNA LLUBOB BEPYCHATKA

PacTBop Ans 3anofiHeHVs LUBOB GpycHaTKu C
O[IHOW CTOPOHbI CO3AAET CLENeHne Mexay
oTAeNbHbIMU 3NeMeHTaMy MOKPbITYS, C
[IPYroii CTOPOHbI OH 06ecrneYnBaeT TecHoe
MEeXaHN4eCKoe CLeneHne C PacrofioKeHHbIM
HUXKe PacTBOPOM [Nl MOACTUNAOLLErO

cnosi. Paannyalot BogonpoHuLaemble

1 BOOOHEMPOHNLIAEMbIE PACTBOPbI A
3arofHeHV st LWBOB.

BoponpoHuuaemblie pacTBopbl AN
3anosiHeHus WBOB GpycyaTKu
BopgonpoHuuaemblie pacTtBopbl Ans
3arnornHeHVs LWBOB 6pycHaTKy CNoco6CTBYIOT
OTBEAEHIO 6OMbLLIOIO KONMYECTBa BOAbI

13 aTMocepHbIX ocankoB. Bo MHorux
KOMMYHaJIbHbIX OKpYyrax 3arnpeLieHo
BblKJ1a4blBaTb BOAOHEMNPOHNLIAEMbIE
MOBEPXHOCTY Ha YacCTHbIX 3EMENbHbIX
yyacTKax, Un 3a 3TO B3IMAETCS OTAeNbHas
nnara.

BogonpoHuLaemble pacTeopbl

/15 3aroJIHEHNS! LUBOB GpycYaTKu

B KQYECTBE BSXKYLLMX CopepKaT
CUHTETUYECKINE CMOJTbl 1 B CBOKD O4epenb
noapasfenstoTcs Ha OQHOKOMMOHEHTHbIE
(1K) 1 MHOrOKOMMOHEHTHbIE BapUaHTbI.
OLHOKOMMOHEHTHbIEe PacTBOPbI AN1s
3arnoHEHVIS LUIBOB PEKOMEHAYHOTCS OJ1st
Y3KIX LUBOB MOKPbITWIA U3 MPUPOLHOMO KaMHS
Ha Teppacax 1 Kepamn4eckrx rnokpbITUii,
YNOXXEHHBIX C UCMOSIb30BAHNEM BSKYLLIWIX.
OHM Tak>xe NMoaxoasT ANs CaaoBbIX AOPOXKEK
1 Nogbe3noB K AoMam. [BYXKOMMOHEHTHbIE
pacTBopbl 06nagatoT 6onee BbICOKONA
NPOYHOCTLIO HA PACTsXKEHVE NpY U3rnée n
MPOYHOCTLIO HA CXKaTue 1 NMO3TOMY MOOXOAAT
0151 NNErkoi 1 cpepHein TpaHCNopPTHON
HarpysKku 1 LWAPOKKX LWBOB. OHW SBNSIKOTCS
MOPO30CTONKUMU 1 06NafatoT BbICOKOW
CTOKOCTbIO K MEPEMEHHOMY 3aMOPaXKUBaHMIO
1 OTTaMBaHWO B NMPUCYTCTBUM aHTUrONONeaHbIX
peareHToB.

[na pacTBOPOB ANs 3arofHEHVIS LBOB
Ha OCHOBE BSDKYLLUX U3 CUHTETUHECKIX
cmon comacHo ZTV Wegebau feinctaytor
cnepytoLve TpeGoBaHNs:

Csouncrea Tpe6oBaHusA

Ne 1 2

N 1: > 5,0 H/mm?
[MpoyHoCTb Ha

1
1
1
|
L 1 N 2: > 15,0 H/mm2
| N 3: 2250 H/mm?
MpoyHOCTb i N1: 20,2 H/mm?
2  cuenneHus i N2: 20,8 H/MMm?
npu oTpbiBe i N 3: > 1,0 H/mm?
i
g Bomomponn- 4 yosmic
LaeMocTb !

BopoHenpoHuLaembie pacTBOpbI Afist
3anoJiHeHUs LWBOB 6pycYaTKun
BopoHenpoHuLaemble pacTBopbI

00151 3arnonHeHnst LWBOB 6pycHaTKm
N3roTaBIMBaOTCS Ha LLEMEHTHbIX
BSDKYLLMX 1 NoaxoasT Anst NOKPbITUN 13
NPUPOAHOro KaMHs 1 6eToHa. OHK Takxe
SABNAOTCS MOPO30OCTONKUMU, KpOME
TOro, LleMeHTocofepXKaLlye pacTBopbl
00151 3arnofHeHns! LWBOB 6pycyaTKm

TaK>xXe 06nafatoT BbICOKON CTONKOCTLIO

K NepeMeHHOMY 3aMOpaXKMBaHMUIo 1
OTTanBaHUIO B NMPUCYTCTBUM aHTUIONONEAHbIX
peareHToB.

CwncTembl C BOLOHENPOHMLLAEMbIMY
LeMeHTOocoAepXXalLyMm pacTBopamMm ans
3anonHeHust LWBOB 6pycyaTKn TpebyoT
OYeHb TLUATENBbHOMO NPOEKTUPOBaHUS U
NCMOJSTHEHUS.

Laxe He3HauuTenbHasi HepaBHOMepHasi
ocafKa BefeT K paspyLUeHuio Matepmana
LLIBOB.

LiemeHTOCOAEpXaLLme pacTBOPbI A4S
3aroJIHeHNs LUBOB 6pycyaTKy JOMKHbI
o6nafatb cregyowmuMmn CBoNCTBaMn
comacHo ZTV Wegebau:

CBoiicTBa Tpe6oBaHust

Ne 1 2

N 1: = 10,0 H/mMm?
N 2: = 20,0 H/mMm?
N 3: = 30,0 H/mMm?

MpoyHoCTb Ha
oxarume

N 1: = 0,4 H/mm?
N 2: = 0,8 H/mMm?
N 3: = 1,0 H/mm?

[NpoyHoCTb
2 cuenneHns
npy oTpbiBe

CTOMKOCTb K
3aMopaxmBa-
HUO N
oTTavBaHuo S,

CTOMNKOCTb K
3amMopaxuBa-
HUIO 1
oTTanBaHuio B
NpUCyTCTBUN
aHTurononen-
HbIX peareHToB
Sn 1,2

> 800 r/m?

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1 =800 r/m?
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

! lMoaTBeEpXAEHE TONbKO ECAN COrMacoBaHbl Tpe6oBaHus no

CTOMKOCTI K 3aMOP@XMBAHMIO W OTTAUBAHMIO B NPUCYTCTBIMN

AHTUrON0N1eIHbIX PEareHToB

2 ECn CTOMKOCTb K NPOMeP3aHNo U aHTUroNoNeaHbIM
peareHTam noATBEPXAEHa, TO TPeGOBaHME M0 CTOMKOCTU K
MPOMeP3aHN0 1 OTTanBAHUK) CYMTAETCA BbIMOSIHEHHbIM.

JKECTKASA KOHCTPYKLMA MOLLIEHUSA B CALOBO-/IAHOLLA®THOM CTPOUTESIBCTBE. OCHOBbI 1 NMPOEKTVPOBAHUE



HAJE)XXHOCTb B CUCTEME tubag E

Bpena komnanm sievert

3.8 JE©OOPMALUMOHHBIE LLIBbI

PacTtBop ans 3anonHeHus LUBOB
Hun ogHO cTponTENBHOE COOPYXXEHUE HE 3apekoMeHgoBano cebsi 1 6pycUaTki
MOXXET 6bITb MOIHOCTLIO CBOOOAHBIM OT paccTosHue mexay wsamu 4-6
o PacTtBop-Lunam ons noBbILLEHNSs
HanpsHKEHUN. DTO TakKe OTHOCUTCS K M B MPOJONBHOM 1 MOMEePEYHOM 2 anreaum
[OPOXKaM 1 ApYrM NOBEPXHOCTSIM C HanpasneHun. MNpu aToM gencTeyeT . .
NOKpPbITUSIMU B cafoBO-NaHawadgTHOro npaBuno, YTO YEM KPYIHEE N TEMHEee Tpaccosbiit ApeHaxHeiin PacTeop
P A A P ’ Py ONs nogcTunaroLlero cnos
cTpouTtenscTee. [ostomy 6onbLune 3ANEeMEHTbI NOKPbITUSA, TEM MEHbLLE
B3aMMOCBsS3aHHble o6nacTu DOJIKHbI 6bITb OTAENbHbIE NMons Ans Hecywywit cnoit 6e3 BsixyLero
Heob6xoanMo pasfensiTe C MOMOLLBIO nedopmaLmoHHbIX WBoB. Heobxoanmo .
M3onsumoHHbIn coctas ans
neopMaLMOHHbIX LUBOB. cnegnTb 32 TeEM, YTOObI OHU 5
AehopMaLOHHbIX LLIBOB
TakM 06pa30M MOXXHO 3HAYUTESTbHO pacnonaranucb Hag WBamMu B HECYLLEM
CHU3UTb PUCK 06Pa30BaHUSA TPELLMH. cnoe. Takxe feopMaunoHHbIE LLBbI E Kpymbii WwHyp 13 M3
OpHaKo CTOUT y4nTbIBaTh, YTO DOMKHbI 6bITb CNPOEKTUPOBAHbLI OKOMO
. o PeakTvBHas rugpounsonupytoLlas
necopmMaLMOoHHbIe LIBbI SBASAOTCSA NPUMbIKaHUA 3802HUIA NN BCTPOEHHbIX 7 Macca*
cnabbiM MECTOM B CUCTEME. 3MEMEHTOB, HanpuUMep, KpbILLEK n
onoca pJist 3anofiHeHust
Ha npakTrke xopoLuo KOMNOALEB. n A
AedopMaurOHHbIX LLIBOB

* Heo6X0A1UMO BbIMOSHUTL TMAPOU3ONSALIMIO LIOKONA COMacHo
DIN 18533.

KECTKAA KOHCTPYKLWA MOLLIEEHVA B CALLOBO-NTAHOLLIA®THOM CTPOUTEJIbCTBE. OCHOBbI 1 NMPOEKTVPOBAHUE



HAAEXXHOCTb B CUCTEME

3.9 TABJIMUA 014 BbIBOPA CUCTEMBbI NMOKPbLITUA

CUCTEMbI ZTV-WEGEBAUN 1-N 3 OCOBbIE C/TYYAU

CtpaHuua 17 Ctpanuua 17 CtpaHnua 18 CtpaHuua 19 CTtpanuua 20

Cucrtema tubag Z1 Cucrema tubag Z2 Cucrtema tubag 23 Cucrtema tubag 24 Cucrema tubag S1

TDM/TGM/TCEx* TDM/TGM/TCE* TGM/TCE*/

TPM-Dssor

JApeHa)kHblii pacTBoOp Anist TDM/TGM
NMOACTUNAIOLLETO CIOS,
MUHepPasbHbINA
JApeHa)kHbliA pacTBoOp Anst DDM
MOACTUNAIOLLETO CIOS,

3MNOKCUAOHbIN

PactBop-wunam gns noBbIlLEHUS TNH-flex TNH-flex TNH-flex TNH-flex

agreamm

PacTtBop anst 3anofiHeHUs LWBOB tubag PFK/PFF
6pycyaTku, BOAONPOHNLIAeMbIN,
1-KOMMNOHEHTHbIN

tubag PFK/PFF tubag PFK tubag PFK/PFF

PactBop Ans 3anonHeHus LWBOB PFL2 PFL2 PFM2/PFV 45 PFL2
6pycyaTku, BOAONPOHULIAEMbIiA,

2-KOMMNOHEHTHbIN

PFN 30/TFPs##/
TNFsok

PactBop Ans 3anonHeHus LWBOB PFN 30/PFH-B PFN 30/PFH-B PFN 30
6pycyaTku, BOJOHENPOHML@eMbli
(MUHepanbHbIN)

Kpyrnbiii LWHYp Kpymbiii LUHYp 13

na

Kpymbiii LHyp 13
na

Kpymbiii LWHYp 13 Kpymibiii LUHYp 13
na na

JleHTa ans 3anonHeHus BFF Plex BFF Plex BFF Plex BFF Plex

AethopPMaLMOHHbIX LUBOB

Macca gnst 3anofHeHust BFM-flex BFM-flex

AetopMaLMOHHbIX LLBOB

mppousonauus
(rmapPOoN30NALMOHHbBIN CNOW)

Mapounsonsauusa cTpouTenbHbIX
COOpPYXEHUMN

BeToHHbIN hyHAAMEHT

mpapousonsauus Lokons
PacTBop Ansi 3anonHeHus LWBOB
Knagou4Hbiii pacTBop

PactBop ansi BepxHero psiga
KNafKu CTeHbI

ApeHax

dukcauymsa

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
| BFM-flex : BFM-flex
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

*TpaccoBasi CMECb [/151 M3TOTOBJIEHIS TPACCOBOI0 APEHAXHOr0 PAaCTBOPHOTO CNOst ##PacTBOP [/191 3aN0NHEHIS LIBOB MPUPOAHOTO KaMHSI, Y3WX/LUINPOKMX
#kPacTBOP ANS YKNAAKN MHOOYroNbHbIX NAUT selelek QNLUMOHANBHO M3 NPOrpammbl AOPOXXHOTO CTpouTENbCTBA tubag

PKECTKASA KOHCTPYKLNA MOLLIEHKA B CAOOBO-NTAHOLLA®THOM CTPOUTE/IbCTBE. OCHOBbI V1 MPOEKTUPOBAHVE



HAZLE)XXHOCTb B CUCTEME tubag E

CTEHbI JIECTHUUbI

CTtpaHuua 21 CTtpaHuua 22 CTtpaHnua 23 CTtpaHuua 24 CTtpaHuua 25 CTtpaHunua 26

Cuctema tubag S2 Cucrema tubag S3 Cucrtema tubag S4 Cuctema tubag M1  Cucrtema tubag M2  Cucrtema tubag A1

i TDM/TGM | TGM/TPM-D#ossc | TDM/TGM/TCE | i | TDM
i i i : : :
i i i : i :
1 1 1 1 1 1
i oo i i | | i
i i i | | i
i TNH-flex | TNH-flex | TNH-flex | TNH-flex | TNH-flex | TNH-flex
i i i : i :
i tubag PFK/PFF | | tubag PFK/PFF | i ]
i i i : : :
1 1 1 1 1 1
1 1 1 1 1 1
i | PFM2/PFV 45 | PFL2 i i ]
i i i : : :
1 1 1 1 1 1
1 1 1 1 1 1
i PFN 30 | PFN 30/PFH/ | PFN 30 i i ]
i P MERE i : : :
1 1 1 1 1 1
1 1 1 1 1 1
i Kpymbiii LHYp 13 i Kpymbii LWHYp 13 i Kpymbiii LUHYp 13 i i i
| ne) |1 | e : : ]
i BFF Plex | BFF Plex | BFF Plex i i i
1 1 1 1 1 1
1 1 1 1 1 1
i BFM-flex | BFM-flex | BFM-flex i i i
1 1 1 1 1 1
1 1 1 1 1 1
i DICHTFDS2K | comacHo DIN 18532 | DICHTFDS2K | DIGHT FDS 2K | DICHTFDS 2K !
i | (aparus i : : :
: ! ABUDKEHNEM ! : : |
! ! aBTOTpaHcnopTa) ! ! ! !
i i | quick-mix BD1K/ | i ]
! ! e : : :
i i i i quick-mix i quick-mix i
| | | 1 B03 1 B03 1
! ! ! ! ! !
i i i DICHT FDS 2K i i i
i i i i TWM/TKF i TKF i
s s s o o s
i i i | TWM-s | TWM-s ]
! ! ! : ! !
! [peHaxkHblin mat i [peHaXHbI maTt i MpodwunmposaHHas | MpodunmpoBaHHas | ]
| ons | Ans cpepHen/ | Mem6paHa co | Mem6paHa co : ]
! rneLuexoaHom ! cunbHoM | CKOnb3ALLen | CKOMb3siLLen ! !
) Harpysku ! TpaHCMopTHOM ! MEHKON 1 ! MEHKON 1 : :
! | Harpy3ku ! UNBTPYOLLIM : hunsTpyoLLmUM : !
: : : mMaTtepuasiom : Martepuaniom : :
i i i : i I TNM-flex
1 1 1 1 1 1

KECTKASA KOHCTPYKLINA MOLLIEHNA B CALOBO-NAHOLA®THOM CTPOUTENBCTBE. OCHOBbI V1 MPOEKTUPOBAHUVE



YTOObI KNMEHTbI MOMW UCMONb30BaThb eLle 60nbLue
npenmMyLLecTB npogykTos tubag, Mbl Npegnaraem
MHOXXECTBO CEPBUCOB NOAAEPXKW. [Nns npuMeHeHnst
cuctem 1 npopykTos tubag npegnaraet pasnuyHble
TexHn4eckune pelueHus. Mpexae Bcero, Ans
NPOEKTUPOBLLMKOB (Hanpumep, cagoBo-naHawagTHbIX
Oun3aliHepoB 1 apxXUTEKTOPOB) Noaaep Kka npeanaraercs
HEenoCpeaCcTBEHHO OT tubag.

m [MpodeccroHanbHble KOHCYNsTaHTbl nomoryT Bam npu
NPOEKTUPOBAHUN 1 COCTaBEHUN onncaHus paboT

B Bble3n Halwmx TEXHUYECKMX CNeumanicToB Ha Bawn
06bEKTbI A1 HEMOCPELCTBEHHON KOHCYNBTaumm Ha
MecTe NPOBEAEHNsT MacTep-K1acCcoB

m [MpoBegeHne ceMnHapoB 1 AOMNONHUTENBHOMO
o6y4eHust

PKECTKASA KOHCTPYKLA MOLLIEHKA B CALOOBO-NTAHOLLA®THOM CTPOUTEIbCTBE. OCHOBbI U1 MPOEKTVUPOBAHVE



AOMOJIHUTEJNIbHASA NOAAEPXXKA

tubag E

GALABAU - COBEPLLUEHCTBO LN®POBbIX
TEXHONOIMMn

Ha Hawem Be6-caiiTe 1 coumanbHbIX Meana-kaHanax, a Takxe ¢
MOMOLLBIO HALLMX MPUTOXKEHWI Ans CMapT(OHOB 1 NaHLWeToB Bbl
OL|EHNTE COBEPLUEHCTBO LMMPOBbLIX 1 MOBWBbHBIX TEXHOMOMMIA:
O3HaKOMBTECH C HALLUMMU HTEPHET-NPemNoXKeHnsamu!

NMPEBOCXOAHOE NPOEKTUPOBAHUE U
OCBEOOMJIEHHOCTb:

TUBAG GALABAU-KOH®UI'YPATOP

HanTtn npaBunbHoe peLueHne st 6pycHaToro NOKpbITUS Tenepb
COBCEM He CITOXHO: Halle HoBoe npunaykeHue «tubag Gal a-
Bau KoHurypatop» ¢ NOMOLLIbIO MPOCTbIX BONPOCOB NOMOraeT
BblGpaTh NpaBubHYIO KOHCTPYKUMio. Kpome Toro, Bel cMoxeTe
paccuy1TaTb KONM4ecTsa MaTepuanos U nepecnartb 3TV faHHble
no e-mail. Takxxe ¢ aTum npunoxeHvem |Bbl Bcerga 6yperte umMetb
[ocTyn K nonesHol nHdopmaunn no ZTV Wegebau, Halimm
cucTeMaM [OPOXXHOrO CTPOUTENBCTBA W KOHCTPYKLMSAM TUna CTeH
N NecTHuu,.

CapoBo-naHgwadTHbIA AU3aiiH ¢ ymom: npunoxeHue "KoHdurypatop
GaLaBau" ot quick-mix

MpoekTupoBaHue ¢ ymom: npunoxeHue "AccoptumeHT" ot quick-mix
Kanbkynsiuus ¢ ymom: npunoxeHue "Kanbkynsatop" ot quick-mix

3peck Bbl HaligeTe
"KoHdurypatop GaLaBau":

( JETZT BEI
‘ » Google Play
# Ladenim
@& App Store

MPEBOCXOAHOE UCMOJIHEHUE:
BUAEOPOJIMKU O MPOAYKTAX HA HALLEM
KAHAJIE YOUTUBE
34ecb Mbl NOKaXkeMm
Bawm, kak ¢ moMoLLbto
HaLUMX NHHOBALMOHHbIX
CTPOUTENbHbIX
MaTepuanos BbIMOMHUTL
Tennon3onsAumMio goma,
OLUTYKaTypUTb CTEHY,
ocdhopmunTb hacag,
YNOXNTb 6pycHaTKy, NANTbI, MPUPOQHbIN
KameHb 1nu Kadenb, a Takxxe BO3BECTU
Knagky, 3anofHNTb LWBbl, HAHECTW LUNATIIEBKY
unm 6eToHnpoBsaThb.

OTJINYHBIE CCbIJIKA

Haw kanan: "quick-mix Russia"
www.youtube.com/channel/UCaaW3Wfwvvjx Bpo7hX4HKw

KECTKASA KOHCTPYKLINA MOLLIEHNA B CALOBO-NAHOLA®THOM CTPOUTENBCTBE. OCHOBbI V1 MPOEKTUPOBAHUVE
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Haw napTHep:




