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ABSTRAKT

Tato GLSORPRYi SUIFH VH ]DE®YRKY ORYMESIESIREHWIRY X QD Ei]L
UHDNWLYQtFXURBUSANs®UDY X Y]RUNS$ E\OI\RBR X fMIMKH\\S L 0BG WKR
Revacryl, Duvilax a Plexto,5 HYDFU\O $( MH YRGQDNL\DSW B Mp KK/
kopolymerusY\VRNéP REVDKHP SHYQEéFK-OIWHNH&E XYL BEBBRPR%BR O\
SRO\YLQ\ODFHWIWRYRX GLVSHU]L NWHUiIi QHREVDKXMH SO
YRGQi VDPRVtWKRWMFHPXO]BiV Y\WVRNéP R EIVtDIktekpby®/ldy Qé FK O
YJRUNS$ S LGIRFQEHY W WAEDO,60 1,20 a 250. 3UR J]MLAW Qt YOLYX
Nna]SUDFRYDWHOQRVW E\O P H@DWRJOPL FtpHEBPYV BA\YOR VIR MLW L
odolnost MG LILNRYDPHWRIQ$ QD Ei]JL UHDNWLYQtFKOBUSRX®L WU R
INRXAND'I®@3H E\OD ]MLA"RYIiQD ]JP QD PHFKDQLFNéFK YODVW
EHWRQX QD EilJlL UHDOWBERRKYDDNAWRHRVWt E\ P OR EEéW
SRO\FhB WilQt a polymer FHP HQ W-RatpceNFRUR SURNIi]JiQt Y]JQLNX ILOF
PLNURVWUXNWXUD Y]JRUNS$ SRIRURYIQD UDVWURYDFtP HOHN

ABSTRACT

This thesis deals with the effect of polymeric latexes on the properties of concrete based
onreactive powders. Three types of commercial latexes were used for the preparation of
thesamples, namely Revacryl, Duvilax and Plextol. Revacryl AE 2091 is an aqueous dispersion
of styreneacrylate copolymer with a high content of solids. Duvilax-BDis a homogplymer
polyvinyl acetate dispersion that does not contain fillers with plasticizers. Plextol X 4002 is
anagueous, sefetting acrylic emulsion with a high content of solids. These latexes were
added to the samples at concentrations of 0,20; 0,40; 0BD;ahd 50%. To determine
theeffect of latex on processability, the flow rate of the fresh mixture was measured. The main
objective was to determine the ballistic resistance of modified concretes based on reactive
powders. The DOP test was used fordegermination. Furthermore, the change in mechanical
properties was determined by adding a polymer to concrete based on reactive powders.
Theimprovement in properties is expected to be due to the formation of a polymer film and
apolymercement cematrix To demonstrate the film formation, the microstructure of
thesamples was observed by a raster electron microscope.

JEYy29E 6/29%
9I\VRNRKRGQRVEXEMEPHRWR QL NRYDQé BEHRGRQ V&RDENIHDPLWWNHLCF N i
odolnost

KEYWORDS
High-Performance Concretlatexmodified concrete, latexyater coefficientballistic
resistance
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1 092’

9\WVRNRKRGQRWQé& EHWRQ MH GUXK EHWRQX NWHUé VH
PHFKDQLFN&PL YODVWQRVWPL 7 FKWR YODVWQRVWt VH GRI
KRGQRWD MH QLIRKKROMB Qt]NpKR YRGQtKR VRXPLQLWHOI
VXSHUSODVWLILNiWRU$ MHMLFKA& S tGDYNHP VH JOHS&XMH
YRG\ GR VP VL 3RGVNXSLQRX Y\VRHWRRRG QR VEQ& FKHDHRWR.Q §
Ty se od tFK Y\WRNRKRGQRWQéFK EHWRQ$ RGOLAXMt QLAAtLP
pod KRG QRWR X D YHOLNRVWL NDPHQLYDn. MHMLFK& PD[LP]|

'UXKi VNXSLQD EHWR®R EWiKUiUMRHHEtUIQD MVRX SRO\PHU
3 LSUDYXMt VH VPtFIEIQWR ORDRPXHUK Vi 3RO\PHIUVANRSAH S
QHER NDSDO@pWRRUBUIBL VH S LGiYi YH IRUP Ol®toheds 7\WR
SRO\PHUQt ILOP '"tN\' S tWRPQRVWt WRKR VO VMOPRY EH VWP R QWH

&tOHP WpWR SUiIFH MH BHMGR QX SRIDEMMIKGEBR]IMLAW Qt ]GO
GRFKi]t NH JOHS&HQ& HMIKRLSOBRPWQIRYWEH MH WR]RSU®G MQ B N
biVWL WpWR SUiFH MVRX SRS \VDOX\ iR BDRIGRG ER\IREPFGRREH WiR
UHDNWLYQtFRKVOWiIE@RS MVRX XYHGHQ\ YO D VMR, \KdelseM HG QR
]JDP XMH QD VXSHUSODVWLILNiIWRU\ M DENFRet@1$ O HRAY O/IRG QY O |
kapitolou VWHRUHW L RXp S;ROWIH MW RGLILNWY ®p NDSWR®OH VH
naY]QLN SRO\PHUQEKR/RQEPR YODVWQRVWL WRKR PDWHUL
H[SHULPHOWRGQt SRSLVXMH ]iNODGQt YODVWQRVWL SRXA&L\
SRSViIQD S tSUBYR PJRHUQ$S D PHWRG\ SRX&LWp SUR ]MLA"R
V SRVOHGQt piVWL MVRXP XWMBGHQWNEVEHBNJUDFRYIQD GR
pro OHS&t S HKOHGQRVW D VURYiQiQX RNRP KRGTRRM\ E\O\ Y



2 7(25(7,&.E yE67

2.1 VysokohodQRWQé EHWRAQ
9\VR NR KR G Q RglQRertothanee@oncreteHPC) Ize charakterizovat jako beton
sY\OHSdHQéPL YODVWQRVWPL PH]L Q aTedt Wrulh BtdnuQ@&KR VW pL
]JDpDO SRXatYDW @b 20.VWWA KNMtaguYV WpWR GRE E\OD SH®
Y\WRNRKRGQRWGQ@RUR EGRHYXtNY Qt]Ni DOHESAQ EMRMERWRQHK
VH WpP JGYRMQIVRELOD 3RVWXSHP GRE\ G&®ORH 8lat JOH!
NYDOLWRX QHER[HSUDYRX VXURYLQ
9\VRNRKRGQRWIRVEKXYNRH Y\VRNéFK SHYQRVWOMPaWODN X
=Y&3d4HQt SHYQRVWL MH PR&Qp GRVIKQRXW VQtaHQtP SRP UX
u tohoto betonu pohybujmezi 0,35 7DWR KRGQRWD XUpXMH KUDQLFL Pl
EHWRQHPPD EHW@®R&AOHP 6QtaHQtP SRP UX YRG\ D SOQLYD Vt
.URP ]JYé&aHQt Xa ]JPtQ Qp SHYQRVWL VH ]P Qt PLNURVWUXNMW
VGQHEQt GRE VH Y GFL VQD&\WRGAR R &RYQRWORHORIAN B W R Y |
dnes nahrazueXOWUD Y \V R N BeltoReG1QeRW QEFC (Ultra-High-Performance
Concret¢ 7HQWR GUXK EHWRQX VH RG Y\WRNRKRGQRWQpKR O
SOQLYD 9HOLNRVW JUQ X XOWUD Y\VRNRKRGQRWQpPKR EHYV
plniva se pohybje okolo 0,2.6 QtaHQtP WRKRWR SR B UDMWPHG RMIEARKN]UQ F
D SURWR QH]J]K\GUDWRYDQi ][2@P ]1GH PDMt IXQNFL SOQLYD
9éYRM EHWRQX VH QHXVWIOH SRVRXYi GRS HGX &tOHP N\
90. OHW GRQ RetwtrD Ei]L UHDNW LReQdtvekKP@&\deaGbficreteRPC)
NWHUé VH RG Y\VRNRKRGQRWQpKR EHWRQX RGOL&a&XMH PL
VORAHQtP NWHKUPUDYWOOLFLXNHPHQWX =P QRX W FKWR YODVW
SHYQRVWt.Y WODNX > @

211 3RURYQiQt +3& D 23&

=P QX YODVWQRVWt RJOFRCYWA] HE @R P PKQRKWR@XROLND [S$VI
VORAN\ EHWRQX MVRX X RERX GUXK$ WpP VWHMQp /L
9\WVRNRKRGQRWQ& EHWRQ WXWR VORA&IN X HREE\DIXKNMIH ] D Wi |
Y\X&tYi SRStOHN QHER YABRNRSHFQt VWUXVND

'DO&t UR]GtO MH YH Y&E UX NDWHI® LYBORED EHVKRIQP\ DION V.
OD[LPiOQt YHOLNRVW piVWLF X Y\VRNRIKRB QBRMDEKRHOHWRY
biVWLF Pi YEKRGX YH JPHQ&HQt SRpPWX Y]QLNO&FK PLNURWU
X Y W&tKR NDPHQLYD 'UXKRX YEKRGRX MH VQtaHQt QDS Wt
YH YHOLNRVWL piVWLF Y\WRNRKRGQRWQpKROBHZBRX D E &C

10



Conventional
Cancrete

UHPC

Obr.1: 3BRURYQiQt E 8QpKR EHWRQX D Y\WRNRKRGQRW

"HGQWPOIDYQtFK UR]GtO$ PH]L E 8QéP EHWRQHP D Y\VRNRK
WHG\ SRP U ]iP \pRiVHpSYRGO®BFK EHWRQ$ MH WHQWR SRP U Q
Y\WWRNRKRGQRWQp EHWRQ\ VH Y\]QDpXMt WtPWR dd&RUUHP Yé&
YRG\ Pi YHOLNé YOLY QD YEVOHGQp YODVWQRVWL EHWRQX
EEW SUR YEUREX SRXA&LW R\ GIBDWDNR Yypa HIFEKN JISIE W IR PNV @ t &
EXGH WRWR WpPD SRGRRBEQ ML URJHEtUiIiQR

3RVOHGQtP PRGtMHPLWR EHWRQ\ MH YéuD]Q PHQA&t VS
NRQVWUXNpPQt SUK KR pERY BEW@REHMQp QiY INGRRINPWIIEKND R VR
SUYNX E 8QpKR L Y\WRNRKRGQRWQpKR EHWRQX MH SRW H
EHWRQX 7RKIRWEB VH &WMWADYE Y\VRNEFK EXGRY QHER" MH |
PHQ&t VORXS\ D-WEXRBtE S[B RGWRU X

212 90DVWQRVWL Y\WRNRKRGQRWQpPKR EHWRQX
90DVWQRVWL Y\VRNRKR G Q RMRURRE EHYERRQXHWHR ® R R R B H'S 2
DOH QDRISDO\R MWML NK JKRUAHQt 2YOLYQLW MH O]H YRGQtP
YRG\ D SRMLYD DOH WDNp PLNURVWUXNWXUR X
9\WVRNRKRGQRWQp EHWRQ\ VH Y\]QDpXMt Qt]JNéP SRP UHP
pohybuje mezi 0,3 8 E 8Q86FK EHWRQBL $OMWFtP AHHVHRGQtP VRXpL
SHYQRVW YEVOHGQpPpKR PDWHWROGWRLEMYD® EBtP H\GiQDNW R Y
SDVWD D S HFKRGRYi ]yQ DS R3UNX ¥ HQAWBAERRKEHWR QX QHER"
SRP UX YRG\ D SRMLYNAY \QW NXUISIARMWER® 8 HFKRGRYRX ]JyQR:
Y\]QDpXMH Qt]JNRX SHYQRVWt 9H Y\WRNRKRGQRWQ&FK EHWI
Y]QLNi PpQ SRUPpPJQt VWUXNWXHID 6K DH QP PYAREEIDt KR G/ RVX DL
GRVWiYDNEHWRED D GtN\ WRPX Y]QLNi PpQ SYURYLWi VWUXN\
SURGXNWM3® WHVWD D SURWR PXVt S HNRQDW PHQ&t Y]GiOHC
YD]JED 7\WR K\GUDWDpPQt SURGXRWRYGSYRDMtVH BHYY RN RKR
Y\]QDpXMt Y\WRNRX SRpiWHpQt SHYQRVWt 3 L Y\da4tP SRP
VWUXNWXUD REVDKXMtFt YQ M&t K\GUDWDpPpQt SURGXNW\ Y]Q
S L QLAa&tP YRGQtP VRXPLQLWHOL MH FK\GEWINWYD [DQ RFEKV B K R 1@

11



7TDWR VWUXNWXUD Y]QLNPIGNURIY WUKQWRK HRRGtOHI®LNE YOL
vlastnosti betonu a na trvanlivost P,

3 L Qt]JNp KRGQRW SRPYUXLMRBODESRMEFROWpP &iGQi S H
NWHUi X EHRWERKY RYOLY RYDOD SHYQRVW EHWRQX 8 Y\VRI
MHFKDQLFNp YODVWQRVWL RYOLY RYDW L KUXEp NDPHQLYR
]JyQ\ X E 4QéFK EHWRQ$ QHR].OR WpP aiGQé YOLY

Cerstvs cementova pasta

nezhydratovanéd
2o cementu

YoCLa

Obr.2. =Qi]JRUQ Qt FHPHQWR QpPSORXPLD L[y H O D

3L VQLARYiQt YRGQtKR VRXpLQLWHOH URVWH SHYQRVW ¢
pevnost neporostePevnost betonu WHQWR PRPHQW RYOLY XMt YODVWQR
NWHUp JiYLVt QD MHKR S$YRGX D YHOLNRVWL JUQD 9\aatF
REVDKXMt PHQ&N\VBRpPpHMGYBRBKRX EEW ]JSSVREHQpP S L JtVNiY
WU\WWND GUFHQt P$aH GRFKi]JHW NNIHP M@QLLWNXX PIWR FPPW N K R WQ K
pevnost kameniva8 Y\VRNRKRGQRWQéFK EHWRQB GG RAKAXEpWR G\DIW t
MHP Qé.P

7\WR URJBURURVWUXNWX H RWOIDWN XMB8 SHYUCRRBEMOBYR EHWF
v tlaku se pohybuje kolem203D 2SURWL WRPX X Y\ WVRNRKRGQRWQpPKR |
aplniva OJH GRVIiKQRXW GHNQ RPAWIDHWV3IRNXG EXGH S HGSRNOIG
kamenivo sY\VRNRX SHYQRVWt MH PRaQp VWDGRYtaKU PD[LPi
V]IYLVAQROVBERP UX YRG\tah. 3 RIVBELYD YL]

Tab.l: +RGQRW)\ SHMIRWWY YRVWL QD KRGQRW YRGQtKR VRXp

9RGQt VRXPLQLYV 2PpHNIYDQi SHYQRVW Y
0,409,35 5045
0,359,30 75400
0,309,25 100425
0,259,20 <125

3 L SRURYQiQt KRGQRW SHYQRVWL WODNX D WDKX O]H SF
WDKX 3 L RK\ERYéFK |NRRERHMaAGRX KI[QINNX PLNURWUKOLQ
PLNURWUKOLQ\ MH SRW HED PQRKHP PHQadt PQRAVWYt H

12



Podle*ULIITLWKRY\ WHRULH MH PR aQ® DXNXR KGEIL RV PANHU BMH YWQW ¥ tV
v tahu. VlivnapevnostwW DKX Pi SRUR]JLWD PDWHULIOX 7XWR:]JiYLVOR

L 4 @?\n! (1)

NGH MHGQRWOLYp YHOLPLQ\ Y\MDG XMt
S+tWDKRYi SHYQRVW PDWHULIOX

StWDKRYi SHYQRVW S L QXORYp SYURYLWRVWL
p+tREVDK SyU$

b+xIDNWRU YHOLNRVWL D WYDUX SyU$

=Y&3LW SHYQRVW Y\WRNRKRGQRWQpKR EHWRQX O]H SRXA
RFHORYi QHER SODVWRYi YH IRQRY$ UXVBE HAHUR]SWEOHQp Y

9\WVRNRKRGQRWQé& EHWRQ GtN\ VYéP Y\OHS&HQEéP YOD
pro EDOLVWLFNRX RFKUDQX % aQE YEKWRQMMWHSRKE DB D WN & R NSA
S L YEEXFKX 9\WRNRKRGQRWQé& EHWRQ REWDRSEH W&aALX\A
2D& NUIWIYXVORVWL QD PQRAVWYt D UR]SWEOHQt YOINHQ 3 |
GRFKiBt WNURPHQt WBKE®RVRWR/ ]S$SVREt SRUXEGHQt EHWRQX
Pokud jsou VEHWRQX YOiNQD GRVWDAWDHIY WO KR &/XWRRYS VWY X Y
VH GiOH7]JQHAL t >

OLNURVWUXNWXUD Pi YGQUODNUYRIP QPHS QRYXMWDRNM W  9\VR
S SRURY@iQOQ&P Pi QLA4t SURSXVWQRVW 9\WRNRKRGQRWQ&é
WRPX QHPS$SABLYRIGORULGRYp LRQW3UREMXM@RYRX YSVRMWRKR
EHWRQX MH WDN Qt]JNi &H FKORULGRYp LRQW\ WpP QHSL
kekorozi ocel. 3RPDOp SURQLNiQt FKORULGRYé&FK LRQWS$ MH
VRXPLQLWH®HP RWOLY XMH SYURYLWRVW pojivd MBsahu@ RP UHP
PLNURVWUXNWXUD QHVRXYLVOp SyU\ D SURW.R MH SRK\E FI

2.1.3 RPC
%HWRQ\ QD Ei]L U H [Reattive oveK coBtet@#RBC) fou NRPSR]LWQt

PDWHIMNWORNRX SHYQRVW vydnutpd ¥@RMWt 9%BWOR IUDQFRX]VNR X
VSROHPQRVW %RX\VIJXHV -HGQi VH R VSHFLiOQt EHWRQ X
NH JOHSdHQt PHFKDQLFEN &R MG b TN BNUNDEPIH WEQtMH VQtaHC
biVWLEF$ YRGQAt&HQt SYURYLWRVWL D OX[APHQOQtKRRRINQVW\ K
NDPHQLYD [PLBIUR YEUREX EHWRQX VH NUR M HPRIBWR 5O GNHN |
VXSHUSODVWLILNIiWRUS$ Y\Xa&tVHPMpLNVHPLQHW)H SUNEHNAp DRY O
FHPHQWRY® 9DVW\ >

2.1.3.1 Vlastnosti RPC

%HWRQX QD Ei]Jt UHDN@/LNIQwWYke PAU MOBVWQRVWPL PH]L
trvanlivost, Y\QLNDMtFt KR X a Hpe@bDsiWwiRakua tahi\ XaRohyibu Tyto bebny
mohou dosahovat hodnot pevnostvwO D N X OB® =YéaHQt SHYQRVWt MH
JOHS&aHQtP KRPRJHQLW\ NWHUp MH VSRMHQR VH ]JP QRX YHC(
VP VEOHS4HQt YODVWQRVWt MD NIMGER VEDOIRDRE BIBt] RILOX DRK |

13



NDPHQLYD VQt&HQtP YRS QGRRMN&BO LNHW HOMH p ]S$VREXM
KRX&HY QIDWR VWL

2.1.3.1.1 Vliv velikosti kameniva

%HWRQ\ QD Ei]J]t UHDWNHVRGQYRKRBIRIKERG QR W Q &F N VE H WERES$ |
SDUDPHWUHFRLFKGMHPRIGVWUDQ Qt KUXEpKR NDPHQLYD N
N HPLpLWEPOBIYRHIPQt YHOLNRVWG600HR QeHFW HJ R WH.Q @IH VW U X
UE aQpKR EHWRQX |SGVWEXIMK YD@GBLWDMWHULIOX 6QtaAHQtP Y
]Y\&XMH KRPRJHQLWD EHWRQRYp VP VL D SURWR VH VQLa»>
SyU\' D PLNERWUKOLQ\

8 E aQéFK EHWRXYREHQt WODNRYp VtO\ YhéenNa padflouU R]KUD
VP\NRYp D WDKRYp QODssYNWILNWHED LSS VRIKOLQ\ PRKRX Y]QL
]DWtaHQt VPU&A"RYiQtP pL UR]J]GtOQRX URJWDAaQRVWt PH]JL S
RYOLYQ QD WYDUHP D YHOLNRVWLOND RHGEYRR 3NUDYP HR L5Y3[& (
Kk YEUD]QpPX BIRINOIKVDBMIiErotHiQt6 QtaHQt YJQLNX PLNURWUKOLQ
]JYEAHQtP SHYQRVWt Y]EO, MY QLW PDWULFH

UEHWRQS$ QD Ei]t UH®hviMaty YpuRgdévSodduN$adat QMRa FRA
]SSVREHQR [P QRX KHWHRERAHRYsOKAu RU3tdidd UriohOuxX dosahovat
D& 03D 9\ddt <RXQJ$Y PRGXO X 53&PHSBVREXMMHSKW O XP H
G t N WhiuUWG3R F K i QtDNU Xs&uki@riy[1, 10, 11].

2.1.3.1.2Vliv MHPQEéEFK SUiIdN$

=YéadHQt PHFKDQLFNQLSIBDYQRtVWHHYIDRBLERWWR PDOEFK piV\
ZzGSYRGX ]DSOQ Qt Y WatFK GXWLQ '$OHaLwé MH SRP U D
pbiVWLFH ][DSOQt GXWLQ\ NWHUpNIRHRDWMD PHDIS QQQQ tPHW HC
GRFKiJt NH ]JOHSaAaHQt YODVWQRVWt EHWRQX 7tP VH RGOLAaXI
SUIiaNRYéFK piVWLF QHIJDWLYQ RYOLY XMB&MHWRYY ODIYWWR &
P UQé SRYUFK =YéaHQHEDBRYBHRKEHRMHQMNWRWD WtP VH JYéat P
CSHgelu[8, 12].

3 tGDYNHP MHPQéFK piVWLF VH Y\WYi t Y\dat KXVWRWD EDC(
piVWLFHPL FHPHQWX F6bad DIH RS BRWIRAMDWN QYREAaAtFK SHYQRV
G$amwi PDOi Y]GIOHQRVW PH]L JUQ\ FHPHQWX 3 L EOLAA&tFK
SURVWRU NWHUé VH PXVt Y\SOQLW K\GUDWDpPQtPL SURGX
SHY QRVI®]|t

Obr.3: 9\SOQ Qt SyU$ PH]L JUQ\ FHPH@WX MHPQéPL pi\
14
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OHJL MHPQp SUidN\ NWHUp VH Y\XatYDMt SUR SOQ Qt GX
N HPLpLWi GéPN\ QH@E&uweniRWRBENFAD 1 NWHUiI JUQD FHPHC
K\GUDWDFL NY$OL Qt]NpPX REVDKX YRG\ D SURWR PRKRX \

SRXALWtP W FKWR S tP Vt GR SUIANRYpKR EHWRQX GRFKi]t

QHER VtUDQS$P =YéRIU SSROEQRMWAE BKUWR LRQWS$ MH [S$VF
S tP 812,13

21313VIvVRGQVRXpEQLWHO

Jednou ZQHMG$OHALW MAtFK YODVWRXDPVYWLEBO MR GAt] M KRS
SRK\EXMH SRG 6Oy jiveRHP RIRKAQp GRVIKQRXWUuUGtN\ ML
S tGDYNX MHPQ@&FK piVWLF 3 tGDYWNBEP QM 8, PIEaFrXGRAY WH. FV G R
SRW HEQp PQRAVWYt YRG\ MMMLUFK §UBRVGRYR @8 EDQSEROD SR
k KN\GUDWDFL DOH VORXALOD SRX]H Y\SOQ Qt PH]HU D ]Yé&at
Y]QLNi KXW QPNHAAAYP RQRAVW V¥bP4XWRIGPREDp SRIRURYDW VQta
YRG\ S L JKXWQiQE ®IQ PDWHUL

Excess water Vew

Void water Vvw

Particles Vp

Mixture Stable particle structure Components

Obr.4: =Qi]JRUQ Qt VQta&HQt YRG\ S L |PHQA&HIQt YHOLNRVW

6QtAHQtP PQRAVW Y QLRGN IGRMKOWINFL FHPHQWX 3 L KRGQR
0,20zhydratuje asi26 FHPHQWR Y=2ER\O ] J@QD VORX&t MDNR SOQLYR M
YédH 3 L QL&&tP REVDKX YRG\ VH VQL&XMH Y]GiOHQRVW PH
SHYQRVWL EHWRQX 3 L VQL&RYiQt PQRAVWYt YRG\. MH G$O
PL QHGRWRIPWRAVWYt YRR VOHGRVEDD WA\ GQDG@EFELY ODVW QR \
VH VQL&XMt 3UR JtVNiQt Y\WRNEFK SHYQRVWt [BH3GSOHALWp

3L VQtaHQt YRGQtKR VRXPLQLWHOH GRFKi]t NéhostQtaHQt \
S QtINPPREQMRXpLYHWERX&tYDMt VXSHUSODVWLILNiWRU\ 3
VXSHUSODVWLILNIWRUS1MS8 . ¥RAGHDH B aAMDS LWHRNXW RVWL EH
YEKRGRX VXSHUSODVWLILNIWRUS$ L VQtaHQRXBERGPRWH PR &I
hodnof YRG QtKR VRXDIBGWR HOWRP VQtaHQt S RBjiudj¢ jfishG\ D
YEKRGRX ]Y&aHQt RMHNXWRYWD WHWWRQOHS8HAQt ]SUDFRYDWH

2.1.314VIivmLNURKXOIN

3L QIKUDG KUXEpKR NDPHQLYD GRFKiJt NH ]Y&4HQt VPU4)
YOiINHQ GR VP VL MH WRWR VPUAW Qt SRWODpPHQR 'DOA&t Yél
ie]YéedHQt RGROQRVWLUISSURWL Y]QLNX WUKOLQ
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1HY@KRGRX Y\WRNRSHYQRVWQtFK EHWRQ$ MH Qt]Ni KRGQ
Y\WRNi KRPRJHQLWD W FRWHRORNWRK ¥ O3INHQQER 53& VH MHM
bW\ LNUiW 3RX&LWNMH @ FGFO EHAFRQXOVYH ]DEW.iOdkudtséd Qt W F
dOEHWRQX S LGi S QBMH@PQKRXAHYQDWRVWWHYIHIRS$SE&H ]YEALW D

%HWRQ\ QD EiJt UH DSNRWDX@FKOS UJ 8]\ F K t&HR GsQERRA. SHY QR \
$E\ GRAQAHNEHHQR WOBKMW QRVW'tGRDEDIWRQRYp Y®iNQDS LGi
JakoYOiNV\Q(DSRXA&tYDMt S HGHY&tP NUiWNi YOINQD GtN\ QLP& ¢
EHWRQX D NH ]YéBHMIEODEREV®I& & RV DK Xaiu 2BAEEEGMPRW SHY Q
[1, 8, 13.

2.1.3.2 VyX&4LWt 53&

%HWRQ\ QD EiJt UHBNNMLWYQEFKP BBKINSLFNEP YODVWQRVWHF
YH VWDYHEQLFWYt 9\XatYi VH SUR Y&VWDYEX PUDNRGUDS
proti QiUD]$P OH]JL VWDYE\ENWR @ \Q@DYEXJL Wi DSIDWL Yt Q& FaiK © UY &l
VNDQDGVNpP PBWRRBIKH RFHORY& PRVW 3XODVNL B6N\ZD)\
kYEVWDYE QRY&FKRSWDY HEWINDHMLFNFK >

'$OHALWRX Y OD\WHIMRNPALIE GISRARDQRVW D GtN\ WRPX WHQ
XSODWQ Qt MDNR NRQVWUXNFH RGROQp SURWL NsRUR]JL ¢
MDGHUQEéRBIO,EXGRY >

214 SORAHQt Y\WVRNRKRGQRWQpKR EHWRQX

6O0ORDEIPUO]H UR]GOLWNDD G QuadpdivdNMMHUMLFKAa SRP U MH G
pro zpracovatelnost a vlastnos.H]L ]INODGQt OiIWN\ NWHUp VH VPtFKDN
VP VL SDW t FHPHQW NDPHQLYR NMRARPRLW® HWHMP DBEHRH R P
WHNXWRX VORANRXQMHNWNMDRBE®D QP PRFNXSHQVWYt S LGiYDMt \
SRVOHGQt VORAND WYR tFt EHWRQRYRX VP V MH YéJwXa NW
YODVWQRVWt

2.1.4.1 Cement

+ODYQt VORANX S L YEGURE FHDWR\QXR WWAYIR M \FRP HROWD LY
jFdQRWOLYEFK VOR&HN t KDL SIRHVPLHYQRM-RIC\HRO-REANKE M H K R
YEE3RGOH VOR&HQt VH FHPHQW\ UR]G OXMt GR S WL VNXSL
S tVOXEaQRX tPVNRX ptVOLFt R]QDpXMtFt SULIQ \GHJ WK G H PDH®
SRUWODQGVNEé FHPHQW &(0 , SRUWODQGVNEé FHPHQW VF
(CEMIIl), SXFROIRHPHQW &(0 ,9 D VP VQé FHPHQW &(0 9 'iOH
G OLW SRGOH W tG\ §¢thdi R ¥ WRMHHSERpSWBIPPIt SHYQRYV

Na cement v53& QHMVRX NODGHQ\ &iQEYEKWRAp RQHIBNLGiQt
MHPQpPKR FHPHQWX QHER" WHQWR Fbty HRWR \6SR W MIENK NIH AY |
YédH ]PtQ QR MH G$OHAELMWEa@tIMRKBRMR WG FRBEEO VH QHVPt SF
MHPQé& FHPHQW 3 L K\GUDWDFL YAHFKQD JUQD QH]K\GUDWX
7DWR JUQD PDMt YHOLNE@ YIOR. P QWHIHYQRVW Y&VOHGQ
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2.1.411 60RAHQt

1D W\S D YODVWQRVWL FHPBQWX ®U REX W WRDK R $/@HRBELHD
R[LG\ R[LG N HPLpLWé& R[LG YiSHQDWé& R[LG KOLQLWE& D
]Qi]RUOBMHHGQRWOLYp [NUBRMNWS HEVWDFN@D [3, 14.0XaQ&Fk

&

Drobneé
slozky

Obr.5 % 4Qp FKHPLFNp VORAHQ{I§RUWODQGVNpPKR

1HMY W&t IDVWRXSHQt WYR t R[LGI YHERHFGDWWHEE RN WHGE B H Rt
Y WALQX VPRYQDERYIQUUPINR t=EWINDV L R[LG\ VH R]QDpXMt M
OIWNDVWR VH Et\LKGIODAM QHER MtOX OH]JL GUREQpP VORAN\ N
SDW t R[LG KR HpQDWé R[LG PDQRDGIpQE FKORULG\ pL MLQ

3 YéESDOX W FKWR R[LGS$ QD VOtQHN V Hrdinade Ropg BeBd- YR SR
SQHXPDWLN\ DXWRPRELOS$ 1HPLVWRW\ XYROM \QPpLEBRYDWHW [
jeho kvalitu[1, 14].

9éSDOHP W FKWHR JtIR/[NIYPMt pW\ HWOL QNIRLYNDD OERXPVLOL
GLNDOFLXP6&/LOLWL WD @F L XAy &teralkalciQrsumiioferit (AF). '$OHALW p
MH VORAHQt SRYWW OMDSHNBtVMHQ S L XUPpLWpP SKRERAX Ot FK\
VP VL VH XSUDY XMWOWQ NRD &Kk iR QuoJasiNRH[LVWHQFH W FKW
(viz obr.6). '$OHALWp MVRX%S8 GSGHYWR GYD PLQHUIO\ RYOLY XMt
YEVOHGQpKR PDWHULIOX DOH WDNp VWUXNWXUX SRUWOL
YIQLNDMEaO HBiIRFAIDWR UHDNFH MH YHOH F3 LRGE Wit RQL GDKOURY
AHOH]LWé QHER" SRPiIKDMt Y\WYi HW URJWIZYHQp WDYLGOR
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21412 9éURED

9éVOHGQp BERDWOQRWBARIN@WR RYOLY XMbehd 9&RUA.RBH VXURYL
]JINODGQt VXURYLQ\ SRW HEQp SUR YEUREX SDW t YIiSHQDWp
D KOLQtN 1HMG$OHALW Mat VORANRX MY\ RO WNDT tYYENQ
VORAHQt FHPHQWX QRPRBRNFEOSDOH@WN D GItDHOR L [H V&S V H N
YiISHQHF

9URED FHPHQWX ]DptQi W aERX VXORPKXQG WWH U MpIDNVD
SRXAatYDMt NODGLYRYp @ddiEHRQ N X\AXDARYLPQ G W\ LI RA'HXQILH X Wi
SRW HEQp VORAHQt SUR XUpLWEé WP\GHRMHPYQWRXY LDV O B QG 9t PGN
YéSDO VIORNYQQSUBRVWKDPQNWHEL MH ]JREUD]-HHGR iQVHRE WS HF
Y\ORAHQRX &iUXY]®RXUGRXVIPIE@tBMHFE MH GROBX K td 4
sklonu3# f 6 XURYLQ\ SRVKRX BNKIMtI3IRNWMtXNS HP VXURYLQ SHFt VH P
WHQWR SURFHV O]H UR]GHGV 3D QFN BQUIRNEDKDWRNtH#-K S L U
zobrazen nabr. 8[14, 15.

VSUYQt piVWL NGH WH SfGBR VBER FXRAEDNKKMWHK®EXYK®Q pBVWL SHF
G RFKi$t MG H Ksurgvi@we vznosu NG\ VH PDWHULIiO tgioly R0BBQD &R K tYi
na teplotu 800f & WRPWR NURNX VH RGG OXMt VSDOLQ\ RG PDWH
nal200 f& VH ~SOQ UR]JORat XKOLpLWDQ YiSHQIDDD& (PL DRWRP P
KWRPX WR VH SRXatYi NDOFLQIWRU GWNNUQ®XNEURN VYWe QI
extOWHUPLFNé S L NWHUpP WS OFROMRB LCNRAAD KX RNHIPPME VOLQF
GRFKi]Jt S E.3 L VOLQRYiQt \RHLES HHRSHXQBDWE ISR ONXHPLPpLWEI
R[LGHP KOLQLWEéP D R[2&3DPOHMHOHIQMNEIPMt pWN L ]iNODG
WULNDOFLXRYLOLSBIMIDOBLXPSLOLNMNMWLNDO FLXPROXaPLQIW
tetrakalciumaluminoferiCsAF).
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Obr.7: 6FKpPD URWIB]pQt SHFH

IHMG$OHALW M&tPL PLQHUiOG LM\DROF WKPIVN.DQ R LW P \NYOHL M p\WA
biVW VOLQNRY®FWRIQHEOQE®) LDNHSORWHDJIXMH R[LG YiSH
SR[LGHP N HPLpLWE&P ]D Y]J]QLNX GLNDOFLXPVLOLNiWX QHER
NWHUé& VH Y\]QDpXHmH VBREPORWR D SYVWEtP YEYLQHP K\GUDWD]
GRFKIBRNWXSQp S HP Q WRKRWR PLQHUIiOX QD WULNDOFI
GRVD&HQD S L fM&BBGAW REVDKX DOLWX O]H RYOLYQLW YeéVvc
NWHUp BIDORVW\WY UGRXR QSGIYDWBWQOD WHSOR &KOD]JHQtP
NU\WWDOL]JRYDW WULNDOFLXPDOXPLQiWFBKOMDEW DBENQD FW XS
1000 f& '$OH&LWi MH U\FKORVW FKOD]HQt QHER" S L SRPDOpF
QD ~NRU DOLWX D P Q9\$SHOWOR YODYMN) RVAWQiV GEHDGG t FPLH O H
VXURYLQDPL PH]L NWHUp SDW t QDS tNODG WiG8RN HWMHP7tP
VPtFKiQtP VOtQN$ D VXURYLQ O]J]H RYR4LYRLW YEVOHGQp YOI
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2.1.4.1.3 Hydratace

% KHP K\GUDW Dredhci@Rzrvodpu #HPHQWHP -HGQi VH R SURFH
cement tuhne a tvrdne6 OLQNRYp RLQUL\WDANDtY Y NepG/ iHYddguje GA
VREGREt Q NROLNDX PHRXW) BSGUDBXMHNKOLND GABB QHMG t
nakonec 6 3 L K\GWDRWHEHEt DOLW)XGPDYRGD Y Q ta ®CBHEgENAW \
portlandit[17].

t:Uf®(6;EX6\Uﬁ ;GEUf®(6®J6

&6+ JHO MH DPRUIQt li]JH NWHUiI ]S$VREXMH WXKQXWt P!
9]QLNIi UR]SXGWI(BSIIPQDWp LRQW\ VRINXR MW MW tVERMUR NYWt ]
VH Y\WYi t YUVWYLpPpNDyISKk UBDMIRNVAEION WRHWUD/BEK WHWUDHC
LRQWS$ UR]SXaW QéFK YH YRG Y]QLNDMt MHKOLpPpNRYLWp ~W
CSH gel a postupR X UHDNFt GRNKIORXEBEMN\Qt &6+ JHO NWHUé VH
MHKOLPpNRYpKR OLAa{vikobw @ PXQVY W D M NAY X RBRIW O ) GCIHYLSUR V \
[18, 19.

= ()

/ pr—

— /

H=8=D

Obr.9: =Qi]RUQ Qt Y]QLNX &6+ PHOX D SRUWODQGL)\

+\GUDWDFL P$a8H RYOLYQLW PQRAVWYt SRXALWp YRG\ WH
Y\X4tYDMt OiWN\ NWHUp XU\FKOXMt QHER ]J]SRPDOXMt WXK
VIGURYHF 3vddoUWB® NBhQRX XYRO RYDW YiSHQDWR LRD@R YRR
D VIUDQRY&PL LRQWALYDX Y ]9Q DN NPHAM&HMAVES LD GtN\ WRPX
GRFKiJt NH ]SRPDOHQt K\GAHD WDFWHR YHEN GCR EBREIORHS LG
k RNDP&LWpPPX UfS] SRW &W pQE \GJB\F\KRIEXEIR X W t

+\GUDWDFL O]H UR]G ®OWW U® RO PR FSRREXYWEXRARDIQ teDlp K R
napDVBHERKHP K\GUDWDFH GRFKi]t Ni#obP1Q YE&YLQX WHSOD
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Obr.10: 96 YRM K\GUDWDp QtKIRDWEH SSOD FHPHQWX Y

3UYQt REGREtOQYWH QD aGorna ptMWQIGXNPpQt REGREt D LQGXNDpQ
REGREt WAIMut D XYRO XMH VH YHO LMW HPWR ¥ YOI WR POFOX & W
3L NRQWDNWX FHPHQWX D YRG\ VH VPUR]FRYEW KR HXQGW X ND
VH XYRO XMt GRS5RDSEXAMPOMRYEFK D YISHQDWEFK LRQWS$
porfandit. VLQGXNpQtP REGREt GRFKi]Jt NH ]SRPDOHQt K\GUDWDF
D SURWR WRWR REGREYVBYWEtKiL URVWH NRQFHQMWWBBH VYi
GRVDKXMH PD[LPD 3 HV\FHQtP UR]JWRNX W8, BLWR LRQW)\ ]D}

'UXKp REGREtWBRIRE4RKRGLQ SR ]DPtFKiQt 'RFKi]Jt NH ]QDFf
K\GUDWD p @ KR GUHREGEDW RPWR REGREt K\GUDWDFH JU\FKOXN
USVWHP K\GUDWDpPQtFK SURGXNW$18=18ptQi Y]QLNDW YQ MAét

PossHGQt REGREt MH REGREt GR]JUIYiGBtRIN YDQ X MiHV4BkB B DOV F
S LGIYIOMEKKNGUBSWDGHEBWDFH |]SRPMBREMW YQ QERUHDIRYDQpKF
NOHViI D U\FKORVW K\GUDBDWDFHWWDHE GtJREREBIMi~X4a GR VSRW
YHANHUpKR S$YRGQtKR FHPHQWX 9 WA&at JUQD FHPHQWX PR
P$&H EEW ]S$VREHQR QHGRVWDWNHP YRG\ 7RW.RUYRMOHGQ
SUREIRIi GQ$ SR 20REKKJQS LSRIROMHVX K\GUDWDFH 'UXKi pi
GRJUiIYiQt D WUYi L Q NROLN OHW 3URWL GR]JUiYiQt S$VREL "
pevnosti[18, 19.

2.1.4.2 Kamenivo

.DPHQLYR MH DQRUJDQLFNé PDWHULIO NWHUEé VHI Y\XAatYi
EHWRQ$ D PDOW -HGQi VH R PDWHULIO S tURGQtKR S$YRG.
z HN StVNRYHQ pL ORP$ 8P Oé PDWHULIO VH JtVNiYi GUFH
Velikost zrna je do velikosti 12&m. '$OHAaLWéPL YODVW QBRBWR®X MBPOQNY
QDVINDYRVW WUYDQOLYRVW SHYQRVW JUQ D REMHPRYIi K
QHNXELFNé WYDU JUQ pL REVDK QHAIGRXFtFK piVWLF OH]L
N HPLpLWE N WHHRJHEQWASHRFO R $\&H Y \WNY H PlMp IDVO®R 0 @ HNR Y p K R
REHMPX EHWRQX NDPBI® % RDWNALYYR VH GR EHGBR@RG)XS LGi
Y\WWYR HQt NRVWU\ NWHUiI EXERI2BLY QI D WODNRY RGROQI

%HWRQ MH KHWHWRHRQWRDINW KP RIW NWHHQRE D DK XWDHG Y
WYR t NDPHQLYR JUQNVWRNRXRGQRWQEFK EHWR® K RSARAEXH [ LNW
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RGVWUDQ QtP KUXEpKR NDPHQLYD QiKUDGRX MHPQ&FK StVN
D JOHS&HQtP PHFKDQLFNBFK YODVWQRVWt SDVW\

8 E 8Q&FK E$HWREGIRNt® WODNRYp VLO\ GRFKiJt QD KUDQL!
NDPHQLYHP NH Y]QLNX VP\NRYEAKPH WRKR D RHKB/QKS MO\
0S HFKRGRY®Xody®@X NWHUi Pi YHOLNE& YOLY QD PHFKDQLF]
Ke YJQLNX GRFKi]t UR]GtO YHOLNRVWL FHPHQWRY&FK JUQ N
MHGQRKR PLNUR®X D& HM®RLNRVWL NDPHQLYD MHMta YHOLN
3UiY YHOLNRVW NDPHQLYD ]S$VREXMH QD YX@HR tK@DVE-DURI ¥
struktury. U Y\WVRNRKRGQRWQ&FK EHWRQ$ VH VQL&AXMHMYHOLNR\
=PHQAHQtP NDPHQLYD VH [BH82 YHOLNRVW WUKOLQ

Transition zone
Bulk hydrated cement zone
e WY

\'-‘rf'“fq‘?ib e

4
\)'J’, 5

2 h
el \‘

\\;\ggregate particles

Obr.11: 3 HF KR G R Yheton®Q@s] Y

2143 . HPLpLWé ~OHW

HPLpLWp ~OHW\ Y]QLNDMt MDNR YHGOHM &H $RRICOKIN-W RSYES
VOLWLQ 9é6URED B\WHRHEtH iphM YHPRIKIRH 1D Y \V R NEFKNWH & BDRW SY
vS tWRPQRVWL NRNVX e nd NRY RYME UNBIBEINNX W R PGVRRF KG M L
k XYRO RSYOQQ@ Q@piduRN H P Q D Tmde Rynse oxiduje akondenzuje za vzniku
PLNURNXOLPHN R[LGX N HPLpLWpKR NWHUé Pi WYDU YHOLF
obsahuje 885% SiQ. =E\Oé REVDK WYR t QHpLVWRWROGa®d ) REVD}
bL XYROQ Qp piVIWNLFH VRINDIPKXD REVDKX R[LGX N HPLpLWPpPKF
PLNURVLOLND 2EVDK WRKRWR B[ MERX YEH HEE2RBIWQIRW LQL Yél

HPLpLWp ~OHW\ PDMt DPRUIQt FKBRERNWHWQt QHEWVRL'F&tSD |
pbiVWLFH pDV VH XVSR iGDW QR & & RNNUD-G LN pV LB OISRV E X M
25000m?/kg. Velikost piVWLF MH PHQ&tiVQHIAFH PLNURVLOLN\ PDMt S
PHQ&t SQHRA PiVWLHM,BBHPHQW X
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CEMENT

KREMICITY ULET

Obr.12 =DSOQ Qt SORFK\ PH]JL N HPLpLW&P24OHWHP D pi\

3 tWRPQRVW N HPRip YWENFK QPOMWWKORVW. SIXFROVYER R G RM I
PLNURVLOLN\ MH QL&4at SYURYLWNRVWHPREXNBNBQPERVEBREB X W
PHJHU\ PH]L piVWI(\ZdB1F HFFH@MREOR NH VQtaHQt SYURYLWRYV
GRE H UR]JGLVSHUJRYIiIQ\ pHKR& O]H GRVIKQRXW XAaLWtP
N HPLPpLWéFK ~OHWS$ VH VQL §XQ H H]IQ bNV & IHFFHKFRLG RN B A Q W X
(viz kapitola2.1.4.3 [1, 2§].

OH]JL GDO&t Y&KRG\ SRX&aLWt N HPLpLWANR N+ ORIGRO GRV
proti FKHPLFNé&P YOLY$P WUYDQOLYRVW Y\VPMIFR DB DFRNRBFW
YODVWA@RWHWtD Gt Sahi, QHhu\a tiaku

2.1.44 OLNURPOHWE StVHN

3tVHN VH JtVNiYi MDNR SURGXNW UWRRBBEK KRUNMLQE RDWU
UR]JP O XMH VXFERB PHONWORNRVWL VH JUQD UR]G OXMt GR G
VW HGRAURBR]BOWEN 60RAHQYV BMINSORMWIL DD Y]QLNX S$YR
]JDVWRXSHVQUXYWYR t 18 R BVND KIPB@BN\ WRPXWR Y\VRNpPX ]DV
N HPHQH VH SRNSHPHOQBMURP N HPHQH P$aH REVDKRYDW
SR VL PH]L Q SDW 29@0)S tNODG MtO >

3tVHN QDFKi]t VYp Y\X&aLWt YH V@DV &ERtR G $PXVRKX MDE R
VNOD ILOW UDXRHN DADROKH ®QD ]JH ]JiNODGQtFK VXURYLQ SUF
YHONRX piVW REEMHRXSDYWMERY\WYR HQt SHY Qp [SOVBI.X NW X U\

2145 -HPQ POHWE YiSHQHF

9iSHQHF VH JtVNiYi GUFHQtP D QiVOHGQ&P POHWtP KRUQ
YiSHQFH UR]JOL&AXMHPH SRGOH MHPQRVWLVPRAWOQt R &NSHOH
GREUp NYDOLW\ PXVt REVXKRYPMWVPIQX.FiOSBQDWpKR D PXVt
9iSHQHF VH Y\X&tYi YH VWDYLWHOVWYt .URP Y&URE\ YiSC
S YEURE EHWRQX 1D YiSHQHEF VH GQRXKRWXQGREX KOWHG O
POHWtP E\OR Y4DN GRViKQXWR XUpLWp UHDNWLYQRVWL WRI
G$OHALWREHWORRAN RXURWRA&H GtN\ P PIOAPQ] Q) BRERNRW RiJ X N
cementu. 96 KRGRX MHKR SR XA leltvinghitP RKHR % EWYRIWBD QRYp LRQW
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XKOLPLWDQRYEPL LRQW\ DQL& B\OVHP]BRILY LYUHE K QLHCHFF
VEHWRQX MH XU\FKSDB QWRK GG N D WEDE MWaH P D] IXKO Lp L[S2DQHP Y
33, 34.

2.1.46 986]WX4

96]WXBRHEHWRQS$ S LGiYi ]D ~pHOHWR NRIGRIERD RO Y & FEHWIR C
VYRMt VRXGUAQRVWt PHILRPO ISHOHPRP WID WOILNQGD RYOLY XMt
90LYHP S tWRPQ&FK YOINHQ VH ]KIR354t ]SUDFRYDWHOQRVW

'R EHWRQRY&FRK YAKAYiVQ NROLN GUXKS$ YEXW®RAMRYQIDS
SRO\SURS\OpQRYi pERONPGIP @RYDINQD 2FHORYi YOiINQD
dobetonyato zG$YRGX YEERUQEFK PHFKDQLFNE&FK YODVWQRVWt
WYDU$ D GpOHN NWHUp RYZHP PXVt Y\KRWBKR VP XS\RGEPaW NR P

D& N/mn? GpRNDPP D SU$P U VH PXVt SRK\ERPD ®UBH]L
YOINHQ P$&H EéW REGPOQtNRYé& pL NUXKRY& D SRGOH WYL
sKODGNE&P SRYUFKHP URYQi YOINQD V SURI3SDRYDQé&P SRYU

2.1.4.7 Voda

SUR YEUREX EHWRQX VH P$aH Y\XatYDW YRGD SLRNJi SRYL
QHER YRGD JtVNDQi S L UHF\NEODWVH QIR ODNSE XAVEWWREY RGL
SRNXG VH SUR YEUREX SRXALMH MLQi QHa SLWQi YRGD PXV
EN 1008 B#).

O9RGD SRW HEQi SUR S tSUDYX EHWHREX 3MHY QYRAVW i BHHP YK
JiP VRYi NWHUiIi VH S LGiYi QD ]DpiWNX S L PtFKiQt EHWRQR"
R YRGX RA&4HW RYDFt MHa&a VH GR EHWRQX GRGiYi SR ]DWXKQ
XGUAHQt YOKNpPKR EH W MR GdMVEHWRQX SDW t K\GUDWDpPQ't
6PtFKiQtP YRAIPHQYWHP GGRGUHOWDNFL D Y\WYit VH FHPHQWRY
PQRaAVWYt QD K\GURWNDRPRWGRYWIi FHPHQWX 'UXKRX IXQN|I
NRPSDNWQt VP V NW HIBHWMPAREEABEHHW R Q >

1D YODVWQRVWL Y\WVRNRKRGQRWQpKR EHMIR@XWHNt YR\ !
SRXAaLWp SUR YEURIEX\ERNKR YOI QD MHKR YéVOHGQp YOD
PQRAVWYt YRG\ VH VQLaAXMH SHY QRWW SYd ¥ OMGKEmKRR BGHDW]R
RGSD t D QiIVOMNBDOYRERRGBXWLQ =YéaHQt SHYQRVWL MH PF
YRG\ SRXaLWp SURVVAHERtPHWRSDE ERW HEQp WARAVWYt
WDNRYp DE\ YaHFK QPoKud@DaRWN BDOARRSRODLWR MHQ SRW HE(
SUR K\GUDWDFL~SOHEREORUPWI®FL YaHFK piVWLF QHER™" pi
ve IRUP Q&R OIH SRW HED SRXatW YtFH QH[ARBLQLPiIOQt PQR

2148 6XSHUSODVWLILNiWRU\

,GHIOQtEEHFPW®R R EVDKRYDW MHQ WDNRYp PQRA&VWj¥K YRG\ N
MIEAOR ]PtQ QRDYSRMUFKX FHPHQWR YGIER YIHQ NWHU W PiDIMt V
VSRMRYDW flaku\MVNORNKODFL GRFKi]Jt SRNXG VH SRYUFK ]U
spoli U @dpalinou. VS tSDG FHPHQWRYp SDVW\ VH WIHGR) iVR/ WRNGX!
1D G U, &xN\bi. 13 Vivem WpWRBUAHQM I RSRW HED GR VP VL S LGD
Tato ] DGUAHDJSEREBRVWIPIQRVW Y&V aHEW pKRW BN QWRXKHFKDQLF N
YODVWQRWE EHVERYXKOR OHBWIRKSRODNBAM RQYWALLW PQRA&VW
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V GUXKp SRORWRQHWt E\O\ QDOH]HQ\ FKHPLFNp cay#tal\ NWHL
WtP &4H ]DEUD RYDOL piVWHpPQpPPX Y]GIONDEQOSRRELY D WMV R
pod Qi]YHP SODVW LVDNS WRSO OIEVERILNiWR U\

O

.Q of

Obr.13 =DFK\FHQi YRGRDY B8 pl WRMUXX NW X H

2.1.4.8.1 FunkcesuperSODVWLILNIWRUS$

+ODYQt IXQNFt VXS HUHMNWRQRWLpI MNPFWR UMHY]YéEaHQt WHNXWR)
YRG\ OROHNXO\ VX RMOIOYDX¥MILELNWDROEYp VLO\ FHPHQWX |
SURWL W PWR VLOIP S$VREt MWHWVLA\N [ XC H ERS QHBOVHMNLW IUNRI WV
pbiVWLFH FHPH@NAXWRE XW RHOHGR FHKQJt WRG\ D WDWR YRGD P$
k K\GUDWDFL FHPHQW RNRIFKRR] GOWL GRAXMWIUDODWNWQQINSRY U
QIERMH JUQ FHPHQWMXNp IRG/MWK\FXHPG Ot VXSHUSODVWLILN
NDWLRQWRY fviDolp HS RBUY Qtt CYPS GRIXIKSESURWL QIiERML QD SF
FHPHQWX 7 HWt W\S RYOLY XMH JUQROMPNRH @pSyi® VDLWHR WL

% df % Druhd wistva je adsorbovana

prostfednictvim nepoldrrich
Molekula s polarnimi skupin, takie je dosazeno
skupinou (- nabito) kladného niboje

Amiontické Kationtické Meiontové

Obr.14 5R]G OHQt VXSHUSODVWLILNIWRU[$) SRGOH MHML

OH]JL SUYQt SODVWLILNiIWRU\ NWHUp E\O\ Y\XatYiQ\ VH DG
REVDK YRG\ VQtaH®béz tbhg IDE\DMH SURMHYLO\ YHGOHMA&t ~plL
WHFKQRORJLH BERWHRM_ GC\RERW R SUYQtFK SODVWLILNIWRUS$
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VNXSLQ\ NWHUp VH QD]éYDMEQWESHUSRPVWLHLNRARLD S
VXSHUSODVWLILN idhRUBBOeQ[LMMOW REVDK Y

2.1.482 5R]G OHQt
30ODVWLILNiWRU\ P$4HPH UR]G OLW SRGOH U$]Q&FK YODVV
x 3RGOH VQtaHQt PQRA&RMYt SRW HEQp YRG\
1. 2E\PHMQp SODVWKBELNMYWPRWRKRWR WM. W N/ PR BQp
SRW HEQp#MBRG\ R
2. 6XSHUSODWERXAWKEPHUSODGWLYPNVW EHWRQX MH P
YRG\ VQtaB@®R R
3. +\SHUSODVWLHIGNQWRH\R OiWN\ NG\ S L MHMLFK S
PQRAVWYt SRW HEQp YR®\ VQtat R YtFH QHA&
Xx 3RGOH VOR&HQt PDNHWRIREHNXOiUQtKR
1. /LIJIQRVXOIiW\
“HGQi VH R W\S SODVWLILNIWRUX NWHU& VH Y\
Y\WWRNRKRGQRWQé&FK EHWRQ$ 1HMpDVW ML VH GR V
VP VL
2. 3BRO\NRQGHQ]iW QDIWDOHQVXOIiWX D IRUPDOGHK\G
1IDIWDOHQRYp SODVWLILNiIWRU\ VH SRX&tYDMt pDV\
EHWRQ$ OH]L MHMLFK YODVWQRVWL SDW L ]SR& R
GREX SUR ]JSUDFRYiQt EHWRQRYp VP VL 2SURWL
OHYQ M&t D MHMLYFAKOY & WOGIRSEW pM V R X
3. 3RO\NRQGHQ]iW VXOIRQRYDQpKR PHODPLQX D IRUP
BWHMQ MDNR QDIWDOHQRYp SODVWLILNiWRU\ L P}
Y\WRNRKRGQRWQ&FK EHWRQ$ 5R]GRQ PEHMW W FXWIRQ
PHODPLQX NWHUQMMETOOH RHODPLQRYp SODVWLILN
QDIWDODQRYEéP ]DFK\FXMt Pp® QRKIX BIDYO 30 AKLYNM KB G
VWiORVW NYDOLW\ ~pLQQRVWL W FKWR DNWLYiWRU
4. 3RO\DNU\OiW\ D SRO\NDUER[\OiW\
7HQWR W\S Pi DNWLYQt VNXSLQX &22+ HNWWHSi VH
6FKpPD XVSR iGiQt W FKWR PROHNXO S LSRPtQi K H
YOLY QD YEVOHGQp YODVWQRVWL 98KRGRX W FKW
MH SR>EXOWDIGQpP SRpDVt
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22 IDWH[HP PRGLILNRYDQé EHWRQ

221 OYRG

/IDWH[ MH NRORMWAGtISRRJWRINX»iYH YRG 3RGOH S$YRGX VF
VIQWHWLFNé 3 tURGQNMOPXNRYEtNXN NTYiR]t RFKUDQRX WHI
rostlina obsahuje W$ H 2G tJ]QXWtP WHQNp YUVWY\ N$U\ |DpQH EtO
GR VEQUGRE\ 1HMY WatPL SURGXFHQW\ S tURGQtKR ODWH|
ODODMVLH D ,QGRQpVLH 3 tURGQt ODWH[ VH Y\XatYi QDS tN
YRVNX FHPHQWX SURWRA&H VH GtN\ MHKR YODVVWW QRVWHP
]JYEUD]QLW MARRBWWHONOODWH[ MH WHUPtQ NWHUé |]DKUQX
VH S LSUDYXMt VIQWHWLFNR Xbbtaie(R200Q DF42JUHDNFH VW\UH

Obr.15. 6 FKpPD UHDNFH EXWBGLHQX D VW\UHQX >

+LVWRULH ODWH[HP PRGLILNRYDQé&F K VERGHBRAIP2YIYKi ML
SDW H QOVRW-H@®OWD X O\WANEP GR NWHUpKR E\O SRXA&LW S tUR
EHWRQX VH Y\X&tYDO I$.0VRS G®D KXEQH \WDWHHYLYtMHOL PRGLII
do NWHUEBFK VH S LGiYDO S tURGQt ODWH vipée F33Vgye GHVF
QDYUAHQR SRXALWt V\QQVWOHG X MERCASDM@ARE{ MOCAL Wt D
INRXPiQt YODRWR RN pPRK>

222 7\S\ SRO\PHUQtFK ODWHI[$

NaObr. 16 MH XYHGHQR UR]G OHQt ODWH[$ NWHUp VH S LGiY
VIVWpPX 1HMY DFBQMEQt GREeNBXWBRGLHQRY& NDXpXN FKO!
NDXpXN SR ®\sByrerakryiWRYp NRSRONRSROD\PHU\ YLQVODFH)
poly YLQ\ODFHWiW 98VOHGQp]i¥QU YRRV WD \GHR REAPLEX SR O\ P

27



Latexy z piirodniho kauéuku

Elastomery —

Styren-butadienovy kauduk

Symteticke latemy ——

Chlorpropenovy kanduk

Alavlenitrilbutadien

Polvalavlovy ester

Styren-akryl

Termoplasty —

Kopolymery vinylacetitu

Polyvinylacetat

. Kopolymery vinylidenchloridu
Polymemi latexy — YIRETY W]

Poly(viny] propionat)

Polvpropyvlen

Termosety ——Epoxidova pryskytice

Asfalt

Pogumovany asfalt
Asfaltove

Uhelny dehet

Parafin

—— SmiZené latexy

Obr.16: 6H]QDP W\S$ ODWH[$ SRXAatYDQ&F4 SUR EHWRQR

2.2.3 Princip vzniku latexem PRGLILNRYDQpKR FHPHQWX

3 LGIQtP SRO\PHUX YH IRUP ODWH[X GR FHPHQWRYp VP VL
YODVWQRVWL RERM OiMGINI SRORPHU SRO\PHUQt GLVSHU]JH
FHPHQWX MH t|HQDGWRP R\GSURMDAt FHPHQWX D Y6WMY,i HQt SF
48).

7TYRUEX SRO\PHUQtKR ILOPX O]J]H UR]JG OLW GR W t li]Jt S LI
filmu. Naobr. 17 MVRX ]Qi]RUQ Q\ MHGQRWOLYp li]JH WYRUE\ SRC
polymeru SFHPHQWRYRX VP Vt SR Y]QLN. GHR A8 MNNR]KMPp GHAWUDXLN
SRKOHG QD Y]QLN SRO\PHUQtKR ILOPX -HAUHI VBE@ERVBHHGQt
MH FHOé SURFHV RYOLYQ Q PQRaMUSAGIR7TID W\SHP SRXAaLWpKF
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Uvodni stav

o o E} P . T
o Mezhydratované Eistice cementu ve vodném prostiedi
o o
r;‘r o, &
@ o o Polymerni éastice
[=]

ja , G G > P
% =] GF\W % Plnivo

Fize 1

iz

oo 2

Systém doposud nezhyvdratovanych éastic cementu a
oo cementového gelu s Gasteénym usazovinim
polymemich Gastic na povrchu

Soustava cementového gelu a doposud
nezhydratovanych Castic cementu obalend venikajici
vrstvou polymernich Castic

J@ Hydrataeni produkty uzaviené
v polymernim filmem / membranou

=3

O

Veduchové pory

Obr.17 =Qi]RUQ Qt WYRUE\ SRO\PHU MPBIJGLILNRYDQpKR

3UYQt Ii]H

3R VPtVHQt SRBPHHQUXHN VH piVWLFH URYARPKRY RBMHFRX
'"RFKiJt NH Y]QLNX FHPHQWRYpKR JHOX D VRXpDVQ VH S L k
YISHQDWé 1D SRYUFKX QH]K\GUDWRYDQéFK FHPHQWRYEéFK
Y\OXPRWDMWMLFH XYSRRAQPQ®IR H 9] Quakbianged Yw@riw\ D NDPHQLYHP
(viz obr. 19.
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polymerni €astice

voda

/

s L O
OO Ooo 00 10) 00 o @) o polymerni latex
QO O 0O O 0 9O
LT E T O F LT HRTT LS

cementovy hydrat koagulace
polymernich €astic

formovani obalenych €astic
polymernich zrn

cementovy hydrat

odvadéni vody mezi
polymernimi1 €asticemi
s naslednym sloucenim
polymernich £astic

R P R L R s A e formovini rovnom#rngch a
////////////////// stejnych polymerd

cementovy hydrat

Obr.18 '"HWDLO ]Qi]JRUQ Qt WYRUEN SRO\PHUQtKR ILC

Druhi li]H

9H GUXKp Ili]L ®OBEKRYiIRt SURVWRUX NDSDO@eovdi]H Y]QL
VWUXNWXURX 6QLARYpOMWIRFBVBRR\PRIGXWH VKURPDa& XMt D
SRYUFKX QH]K\GUDWRYDQéFK piVWLF FHPHQWX

7 HWt Ii]H

9H W HWt li]L VH YH&dANHUIi YRGD VSRW HEXMH D GRMGH Nt
ILOP QD FHOpP SRYUFKX FHPHQWRRKBRADQ\ JURLYNJi ¥ 8FR M_LON
PH]JL MHGQRWOLYé&PL VORANDPL 9]iMHiIPNJREPS & ULIR/S R tMVHWY URX N W
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\I/‘\l/ Polymer with carboxylate

//C\ y C\ group (ester linkage) [—g-oa]

c c
7"\ 7\ 7\ 7N
o O\ o’ 0 0 O\ (0 0
—____r_l__zo__—_-;caz» 4— H20 H20 ~» Ca?+ «— H0
Nz °N£° 0 o” o 0
N\ 7 N\
c ¢ o o 7 c/
/'\'_,/C\ -8 =0~8i~0— /'\’/l\
Bonding to aggregate Crosa-linking of
surface with SiO2 polymer by Ca?*ions

Obr.19: 9]QLN YD]E\ PH]L ODWH[HP SRUWO@PBBVNEé FHPHQV

224 90DVWQRVWL ODWH[HP XSUDYHQpKR FHPHQWX

3UR J]OHS&4HQt YODVWQRVWt EHWRQX VH S LGiYi ODWH]
ke ]OHSAHQt Q NWHU@FK YODVWQR VKR UZD RED N &/ 0 WGQp YOD'
YOLY SRX&LWé& GUXK ODWH[X DOH L PQRA&VWYt WpWR OiWN
]JPtQ QR ODWH[ S LGDQé& GR EHWRX |]S$VRE\ Y]QLN ILOPX N\
]SSVREHQpP QDPiKiQtP 3/RHX §IOWSPa XOVDHN Hi$ X D F RLY DW/RI OGXR V W
SODVWLILNDPQtPX 4pLQNX SRO\PHUX >

2241 OHFKDQLFNp YODVWQRVWL

IDWH[HP PRGLILNRYDQp EHWRQ\ Vihht & GhiZopXSR UR &I BHY
SRE\pPHMQéP EHWRQHP 1DRSDN awoO@N JOGYGBRREBDQ iYHRY Q=-FPV Y/
YODVWQRVWt MH ]S$VREHQD S tWRPQRVWt SRROQPHHIXQDF K D
V\VWpPHFK =P QX YODVWQRVWt SRO\PHUHP PRGLILNRYDQ:
kamenivaacementuSRP U VP VL pL ]SSMRESY\WYU]JRYIiQt

VODVWQRVWL CHRONPXHURY FLY Qity LSHOYRQRWIW QYD SRP UX PF
v kopolymerech. 3 L SRXAaLWt PRGLILNIWRUX (9% NRSRO\PHU
SRO\ VWA\UHQDNU\OiIWX O]H GRVIKQRXW PD[LPINOQD GEHRQRV YV
ethylenu a 5%6 styreny45, 48, 50]

6WHMQé YOLY MDNR PNEFEROU\PRORPHUSRP U SR@PHUX D
SRP U JY\AXMH Y WWBKSHDY RKY RX YQaKuia SttyMIQRURV] MW NiQt YEERUQ
SHYQRVWt MH QXWQé SRP U S&RO\BHUKX D\FEHPK GBWRR Y HFXt Y]
QHVSRMLWiIi VWUXNWXUD D WtP GRFKi]Jt NH VQtaHQt SHYQRV
REVDKX ODWH[X QHER" Qt]Né SRRB5UBYRILAXMH SHYQRVW MH
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&HPHQW NURP SBRPPUHX HWP P$aH RtYiQehy @hewd 35S H YSORAVAL W t
KOLQLWDQRYYKHRSHMRRYWXYEat Da NUIWSR3&IRWP MHY@R
FHPHQWS$ 7HQWR UR]GtO MH ]S$H¥5RMBI5Qeé SRpiWHpPQt li]t WXK

IDWH[\ VH Y\]QDpXMt PHFKDQLFNRIXY\DRNMWRLSEDRXE VWK ISR
DNWLYQtFK OiIWHN W]Y VWDELOL]IWRUS$ 6H JY\&XMtFtP VH P
GtN\ p Kdémdldou latexydispergovatVPRGLILNRYDQpP EHWRQX EH] Y]JQLNX
MH REVDK VWDELOL]iWQRQK HMLN W YAaBEYGRREFVYDK MVRX ODWH
S L Y\/WRNpP REVDKX WR P$aH PtW QHJDWLYQt YOLY QD SH
YODVWQRVWL EHWRQX MVRX RYOLYQ Q\ VQtaHQRX SHYQRYV
FHPHQWX DIJEERQWD REVDKX ]JDQidHQPpKR Y]GXFKX '$OHALW
SRYUFKRY DNWLYQtFK OiWKRRWQRVW Lb VXEL@& 3URWL ]DE
Y]GXFKX VH Y\XatYDMt SURWLS QLGOD 8 W FKWR OVWHN VW
QD K\GUDWDFL FHPHQWX 3 L aSDWQpP YéE UX GUXKX QH
ke]SRPDOHQt K\GUDWDFH FHPHQWX FR45,P83H SURGOXaRYDYV

SHYQRVW GiOH P$3aH RYOLYQLW L %HMOR QR \VPW GIRIONRM D Q pf
dosahoD O\ QHMY\datF KU RBHPHIR WWHMBLWRNVWIRYDQéFKpiYRVQ\P HU C
1DASP 3 L SRXaLWt 39'& SHYQRVW URVWODJRPA WQHHICAMNWR YW
SRO\PHUQtFK piVWLF ]iYLVt SHYQRVW L QD YHOLNRVWL JU
v RK\EX D W O D N rouuenp Yeldngdme, 43, 50]

ORGLILNRYDQp EHWRWD AR WW|Q D [SRMMAQEBR GRQ®YL EHWRQ\
ProGORXaHQt VH JY\a&XMH Da& NUIW RSURWL QHPRGLILNRYD
YIJQLNHP ILOP$ D GtN\ Y\ VRNp SHYQRVWL Y WDKX P$aH GRMt

=YéadHQt SHYQRVWL RK\EX MH PRaQp GRVtOLW BSRXWHEWtP R
PQRAVWYt HQHUJPD\WODL¥FWW DERBR BHEKQRYMLREVDK RFHORYE&
JOHSAXMH L KABXMEHBYQDWRVW

2242 5i]RYi KRX&HYQDWRVW

2GROQRVW SURWL QiUD]X X PRGLILNRYDQ&FK EHWRQX Ml
]SSVREHORNRX RGROQRVWt SURWL QilRXQRDPRWHQ pK\R XIR
URVWRXFtP SRP UHP SRO\PHUX D FHPHQWX SHEBHFNMHRRG
HODVWRPHUS$ QH& W\ GR NWHUB&FK E\O\ S LGDQp WHUPRSOI
S tGDYHONR REFK ¥PiNHQ >

2.2.4.3 Odolnost proti korozi

VAaHOH]REHWRQRYé&FK NRQVWUXNFtFK GRFKIiIJKRYGHQHP |
WUYDQOLYRVWL EHWRQX +0DYQt S tpLQRX MH NRUR]JH RF
FKORULGRYé&FK LRQWS$ NMYHUPpYBUWIY YWHR@UWWRD tHIJD\WAaLWtP
do EHWRQRYp VP VL VH ]Yédt VFKRSQRVW EBWRR XV @ KUH QLA
SURSXVWQRVWt FKORULGRYéFK BRQWS$ D MHMLFK GLI~]L PD

2.2.4.4 Vlastnosti mikrostruktury

IDWH[ YH VWUXNWXR]BWEDRAHYQRBPKXQPWRX FHPHQWRYRX Vt
FRaAa MH ]SSVREHQR Y]QLNHP NU\WVWDON$ PHQ&t YHOLNRVW
YHOLNRVW SyU$ QHER" Y Wat SyU\ VH Y\SO XMt SRO\PHUFE
propustnost tekutin, al@& DNp VH QDRSDN JY\aXMH RGBIDPQRVW D WUYD(
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2245 9RGRW VQRVW

IDWH[HP PRGLILNRYDQp EHWRQ\ Y\ND]XMt OHS&t YRGRW
1DVINDYRVW D SURQLNiIQt YRGVEM&PRREWVDMHP/ SRIINQBKVSy |
JPtQ @QBRAH X WRKRWR W\SX EHWR QW RKR WORAE Y FRENMER Bk 1 §
YRGRW 38QRVWL >

225 9\X4LWt PRGLILNRYDQé&FK EHWRQ$

IDWH[HP PRGLILNRYDQé& EHWRQ VH GtN\ VY&P PHFKDQLFNG&|
SUSP\VOX XSGRWQ Qt MDNR VWDYHEQt PDWHULIO SUR U$]Q
MDNR S HNU\YQi YUVWYD PRVW$ Y SRGODKiIFK YRGRW VQ:q
NRUR]Qt RGROQRVWL EHWRQ REVDKXMtFt S tGDYHN ODWH[>
nap MDNR S HNODG\ QRVQtFK GHVHN QHER" Gp@H5RGROIiYi (
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3 (;3(5,0(17E/1E yE®67

3.1 3RXaLWp PDWHULIO\

S3RP U MHGQRWOLYéFK VORAHN E\O Y\XaLWé ] YEVOHGNS
pro]YéEdHQt EDOLVWLFNp RERND Q\QMR] BWHXMRDMKUBBAO\ SR XA
QIVOHGXMtFt VXURYLOQ\

HPLpEW®EN
Dorsilit 9
Mikrodorsilit 110
MLNURStVHN 67
BtOé FHPHQW $DOERUJ
Mikrosilika )« O @QH U
'"HPLQHUDQ®AdpR YD Qi
MLNURYOINQD
SXSHUSODYVW®WCHRYSOWHuIM OBtima 185%00
Latexy Plextol, Revacryl a Duvilax.

311 . HPLpLWWE N

%HWRQRYi VP V E\OI[H BQNKUHP Y HEYMpHeRormy y6 1 (1 -1.
OD[LPIiOQt YHOLNRVRWP]JUOW R SQL®DE\O\ GRGIiQ\ RG VSROHpPpQ
spol. s.r.o. Chlum.

3.1.2 Dorsilit 9 a mikrodorsilit 110

'RUVLOLW D PLNURGRUVLOLW E\O\ SRXALW\ RG VSF
& &R .* . HPLpLWp PRXpN\ MVRX JtVNiYiQ\ VXFR&VPOREHONtP N
W tGY WIUQEFK W tGLptFK 'RUVL®BSW?2 R RhdjeRiost @HR YDW D a
Mezi MHKR ]JiINODGQt YODVWQRVWL SDW t OHKNi GLVSHUJRYDYV
MH PRaQp KR SRXa&tYDW GR YaHFK SRMLY D SURWR SUiY
RGROQi SURWL SRY VWHUQR WORWVWI OLYSPLRi®IQt YODVWQRVW
v tab. 2[54].

Tab.2: )\]JLNiOQt YODVWQRVWL GRUVLOLWX

0 UQi KPRWQRVW >J POG@ 2,63
pH Da
VlIhkost [%] <0,1
Tvrdost 7

3.1.3 OLNURStVHN 67

'R VP VL E\O PARXBRMEHN 67 RG VSROHPQRVWL 6NORStV
0 XSUDYHQ pr iS¢tN NQINEIO: ' D ©xady, jako jsou Fgs, Al.0s, CaO, MgO, NgO
aK:2 VH ]JGH QDFKi]t YH VWRISRWFRPV WQWRWVIMGA t KiRU XE@D DM H
MHPQ Mat JUQD VH QDFKi]Jt MHQ YO DVWRRRY\EIEK i W QYREV D
FKDUDNWHULVWLN\ PLNER3EIYNX MVRX XYHGHQ\ Y
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Tab.3: 9ODVWQRVWL PLNURStVNX

Hustota [g/cr 2,65
Tvrdost 7
VlIhkost [%] 0,2
pH 6,4
0 UQé SRYAWFK >FP 3170

314 %tOé FHPHQW $DOERUJ

-HGQRX ]J]H ]JINODGQtFK VXURYLQ SUR YEUREX EHWRQX MH
cement Aalborg typu CEM | 52,58R 5white. Cement obsahuje 0% MgO, 1,82,3% SQ,
PpQ QH& FKORUQEéEFK LRQWS$ Do RpQYWQR&FQp K&z feKoJ R P X
FKDUDNWHULVWLFNp YODVWQRVWL SDW L Y\VRNi E ORVW
proti VtIUDQS$P D YHOPL Y\VRNEOMiAILIW pV YSHDNQRBALHEE]. MV R X XY |

Tab.4: Vlastnosti cementu

% ORVW > @ 85895
0 UQé SRYKJFK >P 400
0 UQi KPRWQRVW >NJ P 30908190
6\SQi KPRWC@RVW >NJ P 1080

3.1.5 Mikrosilika )« O @H U

%\OD SRXALWD)®KH¥HERS/ KO PNBNpKR Y¥ikddrRGwH. 6bsahuje
PpQ QH®&ESI D RVWDORXBKQPEQ QBHA]L W\WR OiWN\ SDW t 61
Al203, CaO, NaO, K:O aFeOs. OH]L JINODGQt YODVWQRVWL PLNURVLOLN
3308860kg/m® D VSHFLILFNé hsdhotajE Ke20NHKE.Riédnota pH je 7,7.

3 L SUIFILNVRVLOLNRX MH G$OHALWp ML FKUIQLW S HG
S YSUiYQpP VNODGRYiQt MH MHMBANODGRYDWHOQRVW QHR

3.1.6 Voda
B3UR S tSUDYX Y]JRUNS$ E\OD SRX&E WHUG MAFERYLD/OR [HEKDI@IN
FKHPLFNp 987 %UQR

317 6XSHUSODVWLILNIWRU

SUR S tSUDYX Y]J]RUNS$ E\O\ SRXALW) &Gty BP GHRYRO RUKdSHU SOL
2SWLPD D ]JH VSROHpPpQRVWL &+5<62 &KHPLH V U R

63 &+5<62 2SWLPD XPRa XMH Y\WYi HW VRXGU&aQp D Qt]l
VSHFLILFNp PROHNXOiUQt VWUXNWX H 7\WR EHWRQ\ VH Y\
3 SUIFWtPWR VXSHUSODVWLILNIWRUHP E\ VH P OR Y\KEéEEDW
teplu, P O E\ VH FKUIQLW S HG PUDPUD|IBRNXSUBRMIW NL |DF
YODVWQRVWL D SR UR]JPUDaHQt VH KRPRJHQL]XlH PtFKi
1,05g/cnm® a pH se pohybuje kolem[58].
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3.1.8 Latex
9]JRUN\ SRO\PHU PRGLILNRYDQéFK EHWRQ$ E\O\ Y\WYR H
Plextol, Revacryl a Duvilax.

3.1.8.1 Plextol

SOH[WRO ; MH YR ®MUWNDPRW" WWWRENEP REVDKHP SHYQé
DsSHU]J]H REVDKXMH DQLRQWRYé HPXOJIWRU D QHREVDK?
]P NpRYDGWODI t pLVWé OHSLYé ILOP S L WHSORWIFK Y\datFK
filmu. -HGQi WHWRX NWHUiIi SRGOH VP UQLFH QHY\aDGEXMH R]
-HOLNR& 30H[WRO ; REVDKXMH MDNR GLVSHU]Qt PpGLXP
]D DJHQ GR W tG\ QHEH]SHpPQRVWL SIOREMGSNKpQ & RAE YDIXP B
VRGSDGQt YRG O]H RGVWG BQRX LV RPN R R DIPWREMQ GIRNYS B D] H
=INODGQt YODVWQRVWL 30H jaBBBX ; MVRX XYHGHQ\ Y

Tab.5: =iINODGQt YODVWQRVWL 30H[WRO ;

6XFKé JE\WHN > @ 59,5
pH 2,5
9LVNR]LWD >03D V@ 1000
THSORWD VNHO®pKR S HF -41
Hustota [g/cr 1,00
9HOLNRVWI]piVWLF > 0,55
OLQLPIiOQt WHSORWD WYi 0
SRYUFKRYp QDS Wt >P1 P 40

3.1.8.2 Revacryl

5HYDFU\O $( MH $tirer@INGL U BWR Y KRs N RVFRNEP REX DKH P
SHYQéFKLYVISW\HNH REVDKXMH DQUVROWRY QHREUDBEKOMH SRPRF
tvorbu flmua UR]SRAAW GIQRYDGOD D\QLY pSHYNE OHSHobrye ILOP
kompatibilitu sFHPHQWHP VH SRXAatYi MDOREKXVNPDGRWNQ@t WH G$
DE\ QIiGRE\ E\O\ W %QKHHDSY HRQADY\ VNODGRYiQt D ]JSUDFRY
kontaktu latexu NRY\ QHFKUIQ QéPL QHARWQHNRE&RIJLNRYA =iNODGQ:
Revacryl AE 2091 jsou uvedenytab. 6[60]:

Tab.6: =iINODGQt YODVWQRVWL 5HYDFU\O $(

6XFKé JE\WHN > @ 57
pH 8
9LVNR]JLWD >03D V@ 350
THSORWD VNHO®pKR S HF -11
Hustota [g/cr 1,04
9HOLNRVW DpiVWLF > P@ 0,4
OLQLPIOQt WHSORWD WYi 0
SRYUFKRYp QDS Wt >P1 P 40
3.1.8.3 Duvilax

DuwilaxBD- MH KRPRSRO\PHUQt SRO\YLQ\ODFHWIiWRYi GLVSH
]JP NpRYDGO\ (PXO]@®HMR QROREN@ERRUX D SRGSWIREOMDNRK
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SRMLYR ]JOHS&4XMH PHFKDQLFNp YODVWQRVWLVRHNGUWADRNEN
0i VFKRSQRVW ]DURYQiY D Werio MteK® B |RIYRDOR SIRFNIFRG BR X U D W
]JGUDYt ANFEKRLYYEi MBYYUDWHOQéFK QiGREiIFK D QHVPt VH
]Ji HQt 9 QIGREIFK VH PpPV$ IMIWHGWFKROQRNROEHKROBGRYW +
vlastnosti Duvilaxu BB20 jsou uvedeny tab. 7[61, 63:

Tab.7. =iINODGQt YODVWQRVWL 'XYLOD[ %'

6XFKé JE\WHN > @ 53,5
pH 36
9LVNR]LWD >03D V@ 300048000
THSORWD ¥ MHF® EpKR> -11
Hustota [g/cr] 1,054,09
O9HOLNRVW]piVWLF > 038
OLQLPiOQt WHSORWED WYi 2

319 OLNURYOINQD

'R EHWRQRYp VP VL E\OD S LGiQD RFHORrampd HNéXRY OiNQ
oUR]P UHFKT PP PP O OD NXODWé SU$ H] D SRYUFK P OD
PLNURYOINQD Y\QWLNDYWRXY K\RRXNERIX QDW RV W t

32 3 tSUDXDRNRSHYQRVWIQexR EHWRQX V

321 3 tSUDYD VXURYLQ

3UR P HQt E\O\ S LSUDYHQp Y]JRUN\ R SRP UX Z F %\ 0
YJRUN\ REVDKXMtFt ODWH[\ 3UR S tSUDYX Y]JRUNS$ E\O\ SRX:
D 'XYLOD[ 3RE¥MWIt O® W[40 E6MR20a250 +PRWQRVW SRXA&LW
ODWH[X SRXALWi SUR S tSU D Ypoc¥itRagiaxnyEN@iBotBjsbLSiRepeny i Q D ]
vtab.8Z WHFKQLFNEFK OLVWS$ E\OR |MpEWR GR ® Q RANIMEYD WXERO
vody v ODWH[X 2 WRWR PQRA&VWYt YRG\ E\OD SRQt&H®RQi YRGD
ZG$YRGX ]DFKRYiQt VWHMQpPKR SRP UX MDNR X UHIHUHQpPQt
YH GYRX GiYNiFK 9\SRptWDQWKRG GRWY D4 LYRIBLARY RAN VGYIX K P
GiYFH 93HFKQ\ SRW HEQp KRG QaR\VE\7DE & O M RRE XIY KGN ID \P ¢
vody SUYQt GiYN\ D PQRAVWYt YRG\ SUR GUXKRX GiYNX SRQ
v latexu. Objem vody VSUY Qt GiYFH E\O VWHMQeé NURR vAdrku®)P RKR Y]F
S LGiQ MuDXK[P QR&VWY.tPbjem vody VODWH[X S HY\ARYDO PQRA&)\
ve GUXKp GWRKRWR G$SYRGX GUXKé& S tGDYHN YRG\SQMBYO SU|
GiYFH E\OR SRQt48HQR R SRW HEQé& REMHP
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Tab 8 Objem SRW HE Q@ RRRFBGWQRVW SRXALWpKR ODWH[X

Vzorek . , . .
Latex OQRAVWYt OC 0OQRAaVWYt O 3UYQE GIY "UXKI GIYN
Reference 0 0 175,5 20,3
0,20 5 175,5 18,8
0,40 10 175,5 17,4
Plextol 0,60 15 175,5 15,9
1,20 30 175,5 11,6
2,50 60 175,5 29
0,20 5 175,5 18,7
0,40 10 175,5 17,1
Revacryl 0,60 15 175,5 15,5
1,20 30 175,5 10,7
2,50 60 175,5 1,1
0,20 5 175,5 18,4
0,40 10 175,5 16,6
Duvilax 0,60 15 175,5 14,8
1,20 30 175,5 9,5
2,50 60 174,1 0

1IHMG tY\H QDWOMHQSNp VXERFHEHD\SRW HEQp PQRAVWYt M
vtab.9. 3RP U MHGQRWOLY&FK VOR&HN MH Y&VOHGNHP SURM
pro]Y&3HQt EDOLVWLFNp REFKUDQ\ YR PLQGRAW \D Yeh Ak §eNp LQIU
QH]P QLOR S LGiQtP ODWH[X D SURWRR MPHVS LER OWRA RBKYQE HYJ
2025) RFHORY&FK YOiINHQ

Tab.9: IDYiAWNSNEFK VXXRYUHO D DVWRHAHKOIRWREFE YOINHQ

li]HY Hmotnost [g]
1RUPRYDQé StVHN MHPQé GO 1069,2
3tVHN 267,3
OLNURPOHWEé StVHN 67 91,1
Mikro-dorsilit 110 2734
%tO0Oé FHPHQW $DOERUJ & (! 583,2
OLNURVLOLN®D 5: )sOOHL 145,8

Objem [ml]
SF 14,9
SP 7,7

Hmotnost [g]
2FHORYi YOINQD 202,5

'R RGP UQpKR YIiOFH PO E\OD RGP tdQB SBYWpPp ENONRD

RGP HQR SRW HEQp PQRAVW Yab.\0XSIHUSG B B QW ENONRI V8 RLLGH QRL ¥
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PQRAVWYt ODWH[X X UHIHUHQpPQtKR Y]JRUNX E\CORGNQWR N
VRGP UQpP YIiOFL E\O\ iGQ UXpQ SURPtFKIQ\ S HYUIFHQtP

3.22 PostupS tSUDY\ ¥ ]RUN
3UR PtFKiQt EVO SRXALWEé N XF KVi2voré 2@ M pwV H V& FB&\H @ $3.16p

surovinylPLQXWX SURPtFKIiQ\ S L QHMQLAaat U\ ekKaéwavdla. DE\ VH
7THNXWp VRORREANNQPKR YIiOFH VH QDOLO\ GR PL[pUX =YeéaLoOl
]IDSQXW\ VWRSN\ 6W Q\ Ptv\ E\O\ VHW HQ\ VWVHBMRMKQE KF
SUIANRYé&FK JE\WN$ 3R S WL PLQXWIiFK EW DESODGR®BP GHIXIH
LOQMHNpPQt VW tNDpNRX B3R W HFK PLQXWIiFK RG S®PiWNX S
RFHORYéFK YOINHQ 90OINQD E\OD V\SiQD GR PtV\ EH] Y\SQX
GDORLQXW\ &HONHP VH PtVLOR PLQXW

Obr.20: 3 LSUDYHQRIMPWX YLWFKHQS$LG

8 VP VL GRAOR NH ]JP HQt UR]JOLYX 1iVOHGQ E\OD VP V
(vizobr. 2) 1D RNUDM PtV\ QD YDNXRYiQt E\ORWQDY DQItHQR\ QD V
S LSHYQ QD UXpQt PtFKDpND D KDGLRH YRGKQ SIQ\MHPE \-ODG  E
SROHMRYRX YéY YRX 3DSPXWQIYERAORONQIVOHGQPPX RWHY
EREWQDOD ~QLNHP SO\Q$ D SURWR E\OD VP V PtFKiQD OtF
9HQWLO E\O X]DY HQ D YéY YD E\OD RGSRMHQD O0tFKDpND E
k SURY]GX4Q QR®P]®Ka® Qp VP VL E\O |QRYX ]P HQ UR]OLY

Obr.21: 9ODNXRYDFt V\VWpP
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3 LSUDYLO\ VH IRUP\ QD Y]JRUN\ 'R IRUHP E\OD QDOLWD
QHER" X WpWR VPQRLY E\SWRYQAXNBG QIRYP\ Y]JQLNOD W L JNX
ovelikosti 407 1 PP 1DSOQ Qp IRUP\ E\O\ S HQHVHQ\ QD YLEL
YLEURYiQOvico¥D29U 9YRUN\ E\O\ QHFKiQ\ QD Y]GXFKX KRGLQX
bDVX E\OD IRUPD YOR&HQD GR YRG\ QD KRGILRY PRRY XQS CD Q
JYIiaHOHW D QiVOHGQ E\O\ YOR&HQ\ ]S W GR Yd@he@D SRW
latexu 1,2a2,5 E\O\ RGIRUPRYiQ\ D& SR KRGLQiFK QHER" SR
GRVWDWHpPQ ]DWXKOp

Obr.22 3 LBDYHQp YMENDPQtP VWROH

323 3RVWXS S tSUDY\ YJRUN$ SUR EDOLVWLFNp JNRX&N\
=NX4HEQt W OHVD SUR EDOLVWLFNp JNRX&N\ E\OD S LSU!
pro Ye URBERUNS JNRXEN\ SHYQRVWL O0tFKiQ® VPRUDBMRRQIPRFHK
NWHUi VHSU\RM&UREX EHWRQRY&FK BPSAUDYH WG NXM &RaEQ R
VOR&HN 3RVWXS PtFKiQt EXPRYUWSHWROR I N R PX W EURE\R G S O\ C
YDNXRYpKR V\VWpPX 2GSO\Q Qi VP V E\OD S HOLWD GR IR
bylR S LSUDYHQ\ GYD GUXKS YGPLYNS$VPBIBX0D & EA@ Davilaxu.
2G NDAGpKR Y]JRUNX E\OR Y\UREHQR EDOLVWLFN&FK NURX:

33 3RXALWp PHWRRGN\ EHWRQX

3.3.1 Zpracovatelnost

3 L ]INRXEFH UR]JOLWt NXAHOH VH P VWDRPYMQ tp VK WWXZHLK R
YH WYDUX NXAaHOH MHKRA& SQ%PP D KROQt JiNDBDESQINNN D
NXAaHOH RG2RWMIGUR P H XtPidvhvsiinadeskuD QiVOHGQ VH QDSOQt |
betonem 3R JYHGQXWt NX@HPK VIR]BDHW DQSRHXIFPOWQNRJOLY YL
obr.23) [64, 65].
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Obr.23 6 FKpPDHRQt URYOIHYR UR]JOLWt NXAHOH YSUD

5R]JOLWt VHSUWP QRYW]FKWR GYRX KRGQRW D |MRNURXKO
Ze [tVNDQp KRGQRW\ O]J]H NODVLItaKRYDW YODVWQRVWL EHWR

Tah 10 .ODVLILNDF[B4]JNRX &N\

6 WXSH 'UXK VP VL 3U$SP U UR]JOLW
F1 6P V WXKi ?

F2 6P V SODVWL 350410

F3 6P V P NNi 420480

F4 6P V YHORN 490550

F5 6P V WHNXW 560520

F6 6P V YHOPL Wi .

332 2EMHPRYi KPRWQRVW
2EMHPRYi KPRWQRVW E\OD VWDQRY H-@ Jat6 Reaidtd bR UP\ y 6
Y\SRpPptWiQD SP&GOH Y]RUFH

|
A 2
&L8 (2

D+*REMHPRYi KPRWQRVW >NJ P
m thmotnost [kg]
V +REMHP WJOHVD >P

2EMHP W OHVD E\HDOVWRWWKRY HRUP\ MHMt40 tRiP6AMMpLQt P
+PRWQRVW NDAGpKR Y]JRUNX E\OD ]P HQD GYDNUiIW 3RSL
POMHGQRP GQL D SRGUXKp S L P HQt JNRXaHN SHYQRVWL \

3.3.3 Pevnost vtahu zaohybu

3 L JMLA"RYiQt SHYtahR YadhibuEdd Wy QW W tERGRYi QHER pW\
INRXA&ND 3 L pW\ ERGRYp J]NRXaFH VH S$VREt GY PD YiOFL
uW tERGRYp VH QD KRUQt VWUDQ or2BEKIiJtLSRWIHE RE B AU | XIiRD:
GRFKIiBRNXaHQt YJRUNX pLMERBRRM\ENRXBNW SSVREHQtP QD
k SRUXdHQt YJRUNX YOLYBR RKWEQX PXPI\NXOHPpN\ OHAHW UR
ke VSUIYQpPX UROER$HIQt VLO
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Obr.24 8VSR iGiQt |DW ARYiQt W OHV@] S L W tERGRYp

Test pevnosti ¥ahuzaohybu E\O SURYHGHQ SUR W tERGRYé RK\E QTC
Instron SUR P HQt E\OD SRXALWNY LO|RBRPOHIRVOD 8EnGS U E\O
5\FKORVW ]DVWRBRYDYtWWBYHQD QD PP PLQ GR ]DWtaHQt
na0, 08 N1 V 3UR JNRX&ANX E\O\ SRXaLWp Y]RUWAP RNRIABIHFK O
E\OD XFKRYiIiQD SRG YRGRX D S HG P HQtP RVXAHQD D ]Yiat
po7 a28dndtsS tGDYNHP ODWOH]B0 1,20 a 2,506. Test pevnosti tahu
zaRK\EX E\O SURYHGHQ QD W HFK W OHVHFK RG NDAaGpKR
ke aASDWQpPX VWDQRYDQt D SURWR Q [BAM6B,B9)P HQt QHPRKOI

3.3.4 Pevnost vtlaku

PHYQRVW WODNX VH URYQi YHOLNRVWL QDS Wt NWHUEéP
OD[LPIiOQt QDS Wt MtP& VH S$VRELOR QD Y]JRUHN R]QD}
y61EN2066 O]JH EHWRQ UR]G OLW GR SHYQRVWOQtFK W tG OH
WG RE\pHMQpKR D[, 3y pKR EHWRQX

3 L]NRX4FH MH QDS Wt YNOiIGIiQR QD NU\FKOL QHER YiOHF
GSNODGQ RVXEAaLW 3R YORAaHQt GR P tFtKR S tVWURMH VH

GRAWMRYXWQRP UQpP X(vjIoW. 25HM0j Qi

ke

ocelova deska

ocekavane porusen / - zkuSebni krychle

ocelova deska

LLLLLLL,

T

Obr.25 8VSR iGiQt SUR JNRXEN[RO[SHYQRVWL Y

=NRXAND SMYAQIRNWE\®D SURYHGHQD QD WHVWRYDFtP S tV
E\O\ Y\XALWpWWRMHERGRY p ]N RtékuNA oByblLY \ERESVY ] RYLbMS
407 1 PP 0 HQt SUREtKDOR QD N 3\GH KB RIPAREk® B DS\GUD b
NWHUi QHE\OD SRUX&aHQi /]JH WHG\ XVX]JRYDW &H WHVW E\ !
hrany 40PP =DW &RYDFt Uadawéen® VaVe }Es @ velkost plochy 16067
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98HFKQ\ YJRUN\ E\O\ XFKRYiYiQ\ SRG YRGRX 3 HG P HQtP E

=NRX&ND E\OD SURYHGHQD QD W HFK Y]J]RUFtFK 8dmR YaHFKC
a28dnechsS tGDYNHP QDAgBH,FX 1,20 a 2,506(70, 71}

3.35 BalistLFNi I[NRX&ND

3L EDOLVWLFNp JNRXYDAN BRARNRUNFKORVWQtP ERGRYE&P
naVW QX JS$VREXMH Y]QLN Y\WRNRU\FKORVWQt WODNRYp YO
D QD ]DGQtP pHOH PB&GBXGCRNKQH®DW HYRGROQRVWL EHWR
NRQVWUXNFH VH S LERYIJRFHORYi Yé]WX4&

3 L ]NRX3FH MH YHGHQD VW HOD GR Y]RUNX s@PBMR VW HO
perforacqviz obr.26.V SUYQtP NURNX SURQLNi VW HOD GROMPRUNX G
NURNX GREKSWENVNiQt RNHRMORQMXWYHO\ 1D GUXKp VWUDQ Y]R
QHSRUXaHQé& 3 L GUXKpP NURNX VEFDEELQJX VW HOD SURQ

YJRUNX GREXKOKSRYiQt PDWHULiB®RVILHIG I KR\ jiEKeradl U
VW HOD SURF#.i]t YJRUHN >

(a) (b) (c)

Spalling

Obr.26: 6WiGLD SUSQLNX VW HO\74 L EDOLVWLFNp ]NM

Pro]NRX&ANX E\O\ Y\XaLWé EDOLVWLFNp NURXA&N\ NWHUp E
UiPHPNX R WORXE&EFHHPP D YQ MatP SWth#PIYRKUHN E\O XPtVWwW
do INXAHEQtKR UiPX S HG VY GHpQé V\VohrpH GR BHGEQH VW M GF
MH WYR HQ GXUDORYé&P PO HSUMNHPUR YRRFH DW20BOTUO (1 $:
$0&X 3E0J +XVWHRIVRDPORW-AWL ighcXPpLQt
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Obr.27. 8PtVWQ Qt YIRUNX D VY GHpQpKR PDWHULIOX Y}

ProzZNRXaANX E\OKODSKEDLWHURYEP ]DP RY Inmit BARBER ARI
dle STANAG 4569 Level KXSUSERMQ REBOR¥é&P MIiGUHP 3 L INRXAaFH
W OHVD YHGHQ MHGHQ QiVW HO SRG GRSDGRYéP ~KOHP f 1

=NRX&ND E\OD SURYIG QD X W OHV N kdpd2p dnhdainen®Rl& YRGR
EEWOVRYEFK G$YRG % BOWRMWAIGHNY) DRFKUDQD E\OD P HQD
UHIHUHQpPQt Y] Rhsxhdim OYEPR RldxtNIuNa vzorek sbsahem 0,486 Duvilaxu.

SRPRFt JtVNDQéFK KRGQRWLEIORQE®RQPt XNPDW QiVOHGX
rovnice:

&.(Leé-Qé'E%Qae (3)

&

NGH MHGQRWOLY joaidikap PHW U\ ]QDpt

& REMHPRYRX KPRWQRVW PDWHULIOX VY GHpPQpPKR V\VWpF
6,tREMHPRYi KPRWQRVW JNRX3HQpKR PDWHULiOX

% SHQHWUDFH SURMHNWLOX GR VY GHPQpKR V\VWpPX EH]
25 JHVLGXiOQt SHQHWUDFH SURMHNWLOX YH VY GHpQpPP \
* *WORX&"ND [NXAHEQtKR W OHVD

3.36 RDVWURYDFt HOHNWURBEMyYi PLNURVNRSLH

5DVWURY D F ti rhikboskNp MR KRR JRURYiQt VWUX S WK WP\ PHDW NUIL i
Y\XatYi UDVWURYDFt HOHNWURQRYé PLNNROMNRS PKNVMUIRYVGE
HOHNWURQ$ DQRGD pRpPN\ REMHNWLY KGIRYRMRNRQt Y]HR MNDI
JGURM ]i HQt SRXatWDRK RHOR SWYRAR YWME RBRHQt SDNXX DE\
NH VIHOFHNWURQS$ VH Y]GXFKHP (OHKatbdyR®U RNWIHIUP MV DR P
7\WR W]Y SULPiUQt HOHNWURQ\ GRSDGDWMXa®QID tY HROWHNNV U R §C
MVRX QiVOHGQ79GHWHNRYiQ\

PropR]JRURYiQt Y\EUDQéFK Y]JRUNS$ E\O SRXaLWEOUISMWURYDF
7600FY PYGX VHNXQGIUQtFK HOHNWURQS$ OLNORSNR{S E\O QD\
proudsvazkunahodnotu 16 %\O\ SR t]HQp VQtP N\ V 50 &P ]V YW RN Q tP
PDS\ E\O\ JtVNiQ\ SRPRFt HQHUJRGLVSHU]QtKR DQDO\]iWRU X
Instruments).3 HG P HQtP E\O\ YJRUN\ ]YRGLY Q\ SR]JODFHQtP ]D
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4 9é6/(".< $ -(-,&+ ",6.8=(

4.1 Zpracovatelnost

5R]OLWt NX&HOHR ESOR NEH#PRQRYRX VP V GYDNUiIW 3
po ]DPtFKiQt D SRGUXKp SR RGY]GXaQ Qt VP VL 3UYQtP UR]C
ODWHI[\ JY\aXMt WHNXWRVMWHEHW R GRtY\R\PRPRR/EQ NVER] ™Y \| ZEXXNF .
7THQWR S tWRP@PRKGKFKUERYDW YODVWQRVWL YEVOHGQpKF
K YDNXRYiQt DE\ GRAOR NH V Qtaé HQtoREEIBrK XondH YOEIMUK 9
pro NDAGRX OiWNX D UHIHUHQFL 3UYQt VORXSFH REVDKXMt K
sloupec SR YDNXRYiQt obsah¢m Uaresu ¥,2M,40 a 0,60 E\O UR]JOLY [P HQ
GYDNUiIW QHER" WDWR VP WERRW PP tFiiKG@R B YD R DiWHSE\ Y\SF
KRGQRWRURYQiIQt KRGQRW UR]JOLYX S HG D SRNHDMR®RAMHQt V
KRGQRW UR]JOLYX X YAHFK YJRUN$ 7RWR VQtaHQt MH ]S$VRE

Hodnoy URJOLYX YJRUNX V ODWH[HP S HGUHONNRQIQQ PP X WRR U
1HMY\44atKR UR]O/LWOkyGRI®XDKR, M@ Fdhott S HV DK R YO\
Vzorky s5HYDFU\OHP D 'XYLOD[HP P OL UR]JOLY SRG PP DOH
KRGQRW\ UHIHUHQpPQtKR Y]J]RUNX -DN ML& E\OR ]PtQ QR Y
UYE3HFK Y]JRUN$ 3 L SRURYQiIQt KRQAQRM re@iMe & ¥3arkjR UR]C
sobsahem 0,48 a1,20% DuviD[X 8 RVWDWQtFK Y]JRUNS$ E\O UR]JOLY QD
KRGQRW SR YDNXRYiQt VWHMQ MDNR S IRPBxtOfemMNaRY iQtP G
REVDAHNEKK JY\AXMH WHNXWRWRW pY¢ OHRG 8 QR EHWKRGQRW Y
O]JH XVRXGLW &H QHMYtFH VP V ]JWHNXFRYDO ODWH[ 3OH[W]

Tabh 11 +RGQRW\ UR]JOLWt NXaHOH S HG YDNXRYiQtP D SR YDN>

Revacryl Duvilax Plextol Reference
d [mm] d [mm] d [mm] d [mm]
PQRA|S HG povak|]S HG povak/]S HG povak|S HG po vak.
0.20% 190 150 200 170 210 160
210 180 200 160 210 160
3US$P 200 165 200 165 210 160
0,40% 190 170 180 130 180 150
210 170 180 150 220 180
3U$P 200 170 180 140 200 165
0.60% 170 150 180 130 200 170 170 140
180 160 210 170 210 190
3USP 175 155 195 150 205 180
1,20% 190 180 180 140 220 190
2,50% 170 160 180 160 200 160
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4.2 Pevnost vtahu za ohybu

Pevnosttahu zaRK\EX E\OD ]P HQD X Y]JRUNS$ SR VHGPL D GQH
GQHFK E\O\ SRX&LWpVY]RDWM4Xa 060 D UHIHUHQpPQt Y]JRUHN
neobsahoval latex:. R YJRUN$ SR GQHFK E\OR S L(0,@R,AQRABVWYt O
a2500.ZQDP HQEéFK KWRGQ&W HEADF K &UVBPURB GicyiRyp Tyto
Y\SRptWDQp KRG QR WAdEJraivjzopQ Z8P BIIHUHQPQt YJRUN\ MVRX
N LYNRUMR OHSat SRHBYRQ®RX N LYNRX MH tahiQ@@®bQi SHYQ
UHIHUHQp Q tKsedmidRetiN & fisBoRou po 28 dnech. Pevnostaku zaohybu jsou
UR]G OHQ\ SRGWH ERMXSLQGCGRRGOH W\SX ODWHI[X 6Y WOHMAat
poVHGPL GQHFK D WPDYat SR GQHFK

30,00 +

—Reference 7 dni
—Reference 28 dni

25,00

20,00

15,00

10,00 +

Pevnost v ohybu [MPa]

5,00

0,00

(?Gfg. fo, fo, Ryt D % Y Y %, %, e, %

(= {/L..

. L e O G
%, Yoy Uy Uy Uy /, % 7, % 7,

<
R, W, U
g 7 45 4, 4 D5 32 Yy
130 o 5 70 :60 ; ,90 ) JJ‘Q . 90’0/ 70 o 60 o ‘)0 o J‘O’O/ 0% 0&
[ [}

o _ —_ _
o G o o ° o 2 @

Obr. 28 Pevnost wahu zaohybu 6Y W O H MygetnedDwaluxeohybu po 7 dnech;
WPDY at thdvndst Bahu zaohybu po 28 dnech

IHMG tY H SRRAEFOR) NQ te KR B @RLta68ybu pasedmidnech Pevnost tahu
za RK\EX SUR UHIHp& paitdnédliPUEBNODO3D 5HIHUHQpPQt Y]JRUFL
]QI]JRUQ Qé pHUYHQRX.YRGRURYQRX piURX

3 L SRURBHQY @R $adni dneclUR MHGQRWOLYp YJRUN\ SRGOH W\

OJ]H SR]JRURYDW UR]GtOQf KFKRUYR&aVEEMZhRIEW (kY HOLNEP
VP URGDWQéP RGFK\ONiP O]H S HG&RMEKIDX XaW RAKUIMR § R
je siVWRX PtURX SUDYG SRWREORAFL G OYHN\REXY SIRORAM WX t
Revacrylu 0,200, dosahovgd Y] RUN\ Y\datFK SHY QRO WY p 8V RIIFRNV D i
SHYQRVW RGSRYtGDOD KRGQRWiPSX $PHIdupstic@préfe iR vy QR U N X
E\O QDPvzdikps>s tGDY NHR

Vzorky slatexem Duvilaxpo sedmi dneclGRVDKRYDOL QLadtFK SHYQRVWt
UHIHUHQpPQtKR Y]JRUNX 1HMY\a&or®s$ Q8 U WNE\® DXPBEO®D KQD >
7TDWR KRGQRWD RGHIRYLIGDRDQXAMHVRQMPRGDWQEFK RGFK\OF
WUHQG VH YEUD]Q QHP QLO D KRGQRW\ VH QHOLALO\
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3RV OHG Qpo¥éd hecks ODWH[HP 30H[WRO VH VYéP SUS$E KHP
SHYDFU\OX /LALBERGBBRIRKXKHSHYQRVWtzeNNHHEBER QDI @IIQN BK
YIRUNS$ 1HMY\dat SHY Q Rhsthem @RXYalK Q2 & RoUIMMNPaVHodnoty
GDOAatFK GYRX E\O\ QLaat

HRGQRWD UHIHUHI2B8QrieciM M ] RUENIX QHA X RVWDWQtFK Y]JRUN
S LGIQipOWKIPUQXWt VP URGDWQEéFK RGFK\OHN

8 YJRUNS$ SR S5BOHFK\GHP QHMY\dat SHSOREREWQ28B6RVIKO Y
latexu. Vzhledem KY \VRNéP VP URGDWQéP RGFK\ONiP VH JY\&a&XMtFtP
O]H tFW &H W pHQZER8EMHENQ RIUWIUDYG SRGREQ NOHVDMtFt

Trend pevnosti Yahu zaohybu pro vzorkypo 28 dnechREVDKXMtFt 'XYDM DAt E\O |
0d0,20% po 1,20%. Pro vzorek ®bsahem 250 ODWH[X GR&OR NH ]YéaHQt
Do EHWRQRYp VP VL EN\O S LGiYDQé ODWH|[ DE\ VH JOHSALO\
obsahu 250 PRKO EéW ]S$VREHQé MLa GRVWDWitbpREOP IRQRXVW
ve YEVOHGQpP EHWRQ XapkbRN2.B1H SRSVIQR Y

Vzorky po 28 dnechREVDKXMtFt 3SOH[WRO PDMt RSDpQé WUHQG QH:
0,200,40a0,60 3 L SRXAaLWt 3OH[WROX VH SHYQRVW ]Y\AaRYDOD I
sPQRAVWYtP ODWHJP&EtP S LGiQtP ODWH[X VH SHYQRVW VQtal
sobsahem 2,50 'XYLOD[X L ]GH S L VWHMQpP PQRAVHWW X BWHDRY
7THQWR Y]JU$SVW PRKO EéW |JS$SVREHQEé KGB\WRN WD WRIK Q B P] PR
flmu MDN MLa&a E\OR SRSVIQR YéaH

Porovnat vfpDVH P QX RK\E XolR3hemSd&ex(|Hd,2®M,40 a 0,60 QHER™
sY\d4tP REVDKHP ODRMUHNX SR BAKDG PYL GUQ M FKU RévEaylem
vzhledem kKY\VRNéP VP URGDWQéP RGFK\ONiP QHO]JH SR]JRURYD
v pDVIDRSDN X DjWaxénpadinostrosttasey\aXMtFtP VH REVDKHP ODWH
GQHFK DOH NOHW®dechX Y]BBNSR SR Q tallu-HzradoyRowVPD WH O ] H
SRIRURYDW US$SpDW IS HSYURRYEHFKQ\ Y]J]RUN\ 1HaWwzadh§liu]P Q\ St
GRVIiKO YJgRdhehNPlgktolu 060 7R PRKOR EéW JS$VREHQR ]P QRX
pevnost uY]RUNS$ SR VHGPLVGEGIQINEEKXNOFHWYDWH PQRAVWYtP ODWHIX
po28 dnechE\O WUHQG RMRWRXBPtR EEW |]SSVREHQR ]JSRAG QRX K\
Y\ddt REVDK ODWH[X ]SRPDOXMH K\GUDWDFL D WQ®mR VQLAaX
v kapitole2.2.4.1

4.3 Pevnost vtlaku

PevnostvWWODNX E\OD SURYHGHQI SUR VWHM QtahuzZgBhybh\ MDNR °
PevnostyWODNX EV\ODYRRUKRQV SRR'HGPL D GQHFK 1DP HQp KR
dografu (viz obr. 29, vQ P& MVRX XYHGHQpP SU$P UQp KRGQRW\ SU
VP URGDW Q HHRI®F K\OIM\ERQkSIt MV R X R DPHNRX SUR OHSAt SR
Y]RUNS#HMUHQKkénmP+RGQRWD UHIHUHQpPQtKR Y]JRUNX SR VHGF
PHUYHQRX N LYNRX D SR GQHFK ILDORYRX 1DP HQp SHY
VNXSLQ SRGOH SRXaLWpKR ODWH[X .DaGi VNXSLQD MH Y\]¢(
NWHUpHRGBRYVBEOXMt YJRUN\ SRGOH GpON\ WXKQXWt 6Y WOI |
D WPDYi SR GQHFK
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250,00

—Reference 7 dni
200,00 —Reference 28 dni

150,00 +

100,00 +

Pevnost v tlaku [MPa]

50,00

0,00

‘?@I/ (?GL, (?@I) {?@!/ IPGI/ O(/!/ O(/ . OQ Od/
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Obr. 29: Pevnost tlaku 6Y W O H M@tnBsDWMDDNX SR GQHFK WPDYAat
pevnost laku po 28 dnech

IHMG tYH SREARPRQNQt Sl&kY Qdrsédmnt diechlHMY\ad&dt SHYQRVWL C
vzorek sS L GiQtPb6 Duvilaxu.

Hodnoty pevnosti ¥laku po sedmi dnecpro Revacrylrosty U RVWR XFtP PQRAVWYtP
latexu vevzorku. 1HMY\adat S HIAkQ BRovadmi inechGRViKO Yo¢lbsahdm V
Revacrylu0,60%.

Pevnost ulaku pro vzorky datexem Duvilaxpo sedmi dnect® YNOHVDMtFt WUHQG
EV\OR Yé&aH JPtQ QR QHMY\dat KhizahenRaexu® By, Pedot tRkiiHN VvV
poklesla pod hodnotlw H1H U HRQuR R X Y ]Rhsadhxm\d,60% polymeru.

Pevnost utlaku pro vzorkypo sedmi dnece SOH[WROHP E\OD Q lidaheinat X Y]R
0,20% latexu. Vzorky sY\datP REVDKHP ODWH][XN ®DOXREXHRY Wt Y
VP URGDWQEBKVRVEFRKWIHRNX SUDYG SRGREQRVWL NOHVDMtFt

Pevnost vtlaku po 28 dnechX YaHFK ENRUNPLAE&t QHA KRGAKRWD SHY
UHIHUHQpPQtKR Y]JRUNX 1HMY\dadt SHYQRVWL GRVIKO VWHM(
sobsahem 0,28 latexu Duvilax.

3 L SRURYQiQ tlaBuprvoQyrorky\dRevacrylempo 28 dnechMH PRaQp SR]JRURY
aH vBddtvtlaku S L [RKOHGQ Qt VP UREDWOBF¥F& BRGREIHNP OD N
trend K QHMY\EBERROHVX GRAOQRMYNARUNRENDKHP 5% YdA)d-FU\O X V
hodnota prudce klesla.

8 Y]RU™N 88 dnechs ODWH[HP 'XYLOD[ P O tQubMRI®FHM QIHAEIPRYV
REVDKHP ODWH[X 7UHQ® QSOHM®P WIS BHEdNGthRoew&sti thaku
provzorek sQHMY\adadtP REVDKHP 'XYLOD[X VWHMQ MDNR X 5HYDF

8 YIRUBOHWROHP QHO]H SR]JRURYDWIt®IKEXQBXL]]Y LAPOWRIVFYP ¢
obsahu polymeruK YEUD]QpP X SRNOHVADSIKY G R ¥ Wshsatiem |R28N X V
SOH[WROX 1DRSDN S L QHMY\datRVRBDWXKRSOW R¥diotal]\ié 4% DD
pevnosti tahu zaohybu sobsahem 2,50 Plextolu vzrostD VWHMQ MDNRhuX SHYQF
zaohybu. | VWRPWR S tSDG P$aH EéW QiU$SVW |]S$SVREHQé Y]Q
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JOHSARYDO PHFKDQLFNp YODVWQRVWL EHWRQX 3UR ]JML&W
namikroskopu.

3 SRURYQIQt 3Haky i@Reim/a 2§ dnech Ize pozorovB LQé SUBPELKORV WL
QD SRXALWPRRNGDODWWHIXNX E\OR PRAQp SRURYQDW REVDKXMtF
0,40% a 060 9a4HFKQ\ SHYQRVWL SR GQHFK GRVDKRYDO\ Y\
dnech. U vzorku 8evachnOHP SHYQRVW VH JY\aXMtFtP VH PQRAVWYtF
GQHFK D QDRSDN NOHVDOD SR CWikhkek p&vrostBWHOIR Y QiQt
S tSDGHFK NOHVDO\

44 OEMHPRYiIi KPRWQRVW

2EMHPRYi KPRW Q R \hiotBdshi D] RMINGNWH @ DFIK R E MvEdPkMbyly R P U\
40 1 [ P.FZ nich se stanovil objem rfieodnotu0,000256m3. Hmotnosti Y ] R Uiy
P HQ\ SR MHGQRP D GoRaHdnKlabexwy Q,R@40%0,60 1,20 a 2,50%.
PoVHGPL GQHFK E\OD J]MLA"RYiQD WPRRUQRYW SR [X Y]RU
0,60%. 6WDQRYHQp REMHPRYp KPRWQRVWL D Mdaywlb grigfuvV P URG L
vizobr.30 -HGQRWOLYp YJRUN\ SRGOH GUXKX SRXALWpKR ODWH
.DaGi EDUYD MH ]Qi]JRUQ QD W HPL RGVWtQ\ RG QHMVY WOl
]Qi]JRU XMH REMHPRYRX KPRWQRVW VSHRG MH G@RIAF KG Q X Q MMV
po28dnech. 5 HIHUHQpPQt YJRUN\ RVURRIRYRXN EMUYYRX D WR MDN
GLDJUDPX WDN L NLYNRX 7DWR N LYND ]JQi]JRU XMH REMHP

3 LS tSUDY YIRMHNWLGER AN XRY QEt OOMEH"]| SIMRBE R XBDQ Qt
VP VL D WHG\ SRNOHV REMHPRYp KPRWQRVWL 9\VRNEé SI
]S$VRELW JKRU&HQt PHFKD Q DFNH&WKp Q O DE/DNOQRWW E N pRRIGIB O Q

-HGQRWOLNQYPRWWMWMRML REMHPRNRYKK PREMDK\HWY BRXAY W p
latextuK QHMY WatP WRNMH G3HPa ¥ RobsahehRiata$120 a 2,%0

2EMHPRYi KPRWQRVW USH LH]DHKQIIHRWR WPRWADeMhQné & K RG FK
28 dnechjs MLVWRX PtURX SUDYG SRIRRE BMMeclQLaat QHa X

SRURYQiQtP REMHPRYp KPR&VaQriRem8 IUHA{HYHQUOINHB WRGQRWI
pozorovat @aH KRGQRW\ REMHPRYp KBPRWQR¥aAWP REYDKHWPS SR
GRVDKRYDO\ KRGQRW UM RKR QDI+t KR/ R XKW MWX A K RSa VGWDYMH N
ODWH[X QHPi QD WXWR ERGEE FPWKHY® it @ D 8 N H PS RNOBHRAX\ OV B
hodnoty. 3 L SRURYQiQt JP Q\ REMHPRYp KPRW QeR poabkovit Y]R UN §
NOHVDMtFt WUHQG VH JY\aXMtFtPpolzel uRkR A0bYENEP2,B0R KRW R C
GRAGRNGNpPX YJUSVWX REMHPRYp KPRWQRVWL 8 Y]JRUNS$ S|
REMHPRYp KPRWQ Rgs&HenSOMBR YHRDHEN\®X D QiVOHGQ KRGQR
YIJUSVWDMtFtP PQRAVWYtP3SBROHPHRVEHDBESB]|RURIKQEP ODWHI[H
GR Y]JRUNX ]D Quid kapitelaPRA.MBXL SRURY Qi QutDMVHRHU SR RURYDW Y\
objemovou hmotnost po 28 dnecBRX]H REMHPRYi KPRWQRVW Y]JRUNX
SsQHMY\datP PQRAVWYtP ODWH[X E\OD YéUD]Q Y\aat

3L SRURRGQRW YMRMULNOIDMWMWP O]H SRJRURYDW dasdahilgeE MHPRY
KRGQRW UHIHU H QPR vk a¥irRatekiuX0,20 0,40 a 0,60. K SRNOHVX GRAaO]|
uvzork$sobsahem latexd,20 a2,50%. 7UHQG REMHPRYp KPRWQRVWL Y]l
GRFKpdklésuREMHPRYp KPRWQRVWILY XVOFRMKIHOYMNEERH K KRG Q
GRVIiKO YdusahehNlaéxu 040 3 L SRURYQIQpDRRGC @QRIWMYYaatFK KR
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GRVDKRYDO\ SR VHGPL GQHFK X W FK Y]RURRBWR G \ENO|P RHECQ
IHMQLA&tFKpRRB@RWVWIXKRYDO\ YAHFKQ\ YJRUN\ P HQ\ SR MH

8 YIRUBIBHMWROHP QHO]H SRIRURDBEW BQEAQRKK Y YAX MDY RV W
latexu.U vzorku sobsahem 1,20 % latexREMHPRY i KYP&RMQ@R VRN O/HNRO'M i Q t
soOVWDWQtPL KRGQRWDPL Y]JRUNS$ V ODWHI[HP

3L SRURYQiQt REMHPRYp KNWPGRIVMR U HL IR BFRHIFEMDMWHIGE R W O
GUXKS$ YJRUNS$ SRGOH SsilsOOLYMPKRX OFDWRIXXSMDR K. BAWGREQRYV
P$aH EEW RYOLYQ QR BHURYNSVHGP @PERHOBWGLY RYDW PHFKDC

kapitola2.2.4.1
&
I |
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Obr.30: 6URYQiQt REMHPRYp KPR W QjedvomLsddrHiia»®érieth Y]RUN $
steoretickouK RGQRWR X &+ RUHRXISFFNHi REMHPRYi KPRWQRVW
sloupcet VN XWHPQi REMHP R YA QP RWQWR 8 WMSIR \ENDXUW B p\DO RESFHP R
KPRWQRVW SR GQHFK Q tskuiahRD YRIE EDRIR DI K@ RWSFRVW SR

3UR SRURYQiQt ]DQHVHQt SRURJLW\ GR Y]JRUNX S L SRXAl
REMHPRYi KPRWQRVW M HGRURNN@ILBYEEK 2diddenh) $lo grafu a
SRURY@RENMNPRYEPL KRN B)RKMWHPQpPp REMHPRYp KPRWQRVW
YJRUNS$ MVRX Y\]QDpHQ\ EDUHYQ ORBOH BR XSdDEKR \O D W
Y\SRptWDQp KRGQRW\ NWHUp MVRX ]JDNUHVOHQ\ 8HGRX ED!

7HRUHWLFN\ Y\SRpPptWDQp KRGQRW\ PDMt Ne® HayIBraFt WUH
UYAHFK YZRIWNDSX MH SWWR QHOMbKND vzorky sY\a4tP REVDKHP
RevacrylX MVRX Y\44t QHA VNXWHpPQ QDP HQp KRGQRW\ SR
ODWH[X WHG\ E\OD GR Y]RUN X ] DR #MHHPR Wi\ K&PtRSNRGMRY MWNDO 1BV
s'XYLOD[HP PDMt VNXWHpPQRX REMHPRYRX KPRWQRVW SR
MHKR KODYQt VOR&NRX MHURROXY M O\XiddaRMD DNPW H Q& P
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REMHPRY&P KPRWQRIsWIenrPnel HRSRI]RVRYDW A&iGtedrReckyi YLV OR\
Y\SRptWDQé&PL KRGQRWDPL

45 BDOLVWLFNI JNRXaND

%DOLVWLFNiI [NRX&A&ND E\OD SURYHGHQD SQUIRWUIHHIPU BQ [y Qt
vzorek obsahoval 0,60 SOH[WROX D GUWYKH&OD[X 2G zNMDRGPKBRE\OR
p LSUBFEQV EDOLVWLFNéEFK NURXAaN$

Obr.3: = REUD]JHQt KRGQRW '() KORXEN\ D SORFK\ NUIWHUX
Plextol 1,20 %

'LIHUHQFLiIiOQt IDNWRU EDOLVWLFNPpPOPids.ZRVW L HQOFYXW D
KRGQRW SUR NDaGé NURXAHN E\OW FKS\RDHDWRCD RRVR EQB B/ Dr'
SU$P UQi KIRVGHMIWMP URGDWOQHREIPRO\QMNDHQD KORXEND D SC
proNDaAaGé NURXEBEKWR=KRGQRW E\OD Y\SRptWDQi SU$P UQi KR
VS tORIHMVRX VQtPN\ JREUD]XMtRBURB ORFHEKRDYRDUGMIHEFEK D
Y\SRptWDQéFK KRGQRWiZ0b0 3.\ WWR PHQR JUDIX MVRX Y\]QDpH
'() KORXEND D SGRRKMHGQWWOXYp Y]RUN\

+RGQRWD GLIHUHQrefeigdeg tiKLRQ LUO N W Rbrbku 8obsahem 0,606
Plextolu E\OD SW@P KRGQRW&EADPH S L JRKOHGQ Qt VRIZERGDWQ
sjistotou konstatovat] Y EaH Qt KR G.QRwWAbkku Spuvilaxem 0,406 byla hodnota
QHSDQUAGH & X UHIHUHQP WMtKRWRRKRBGQRW '() O]J]H XVRXGLW
YH YJRUNX QHP O QD GLIHUHQFLi®QR NDNMRWOEEOLVWLFNp -

+ORXEND NUIWHUX UHIHUHQ priint PR v¢driekJ dbXahprh @ 6@ D
SOH[WROX S L ]RKOHGQ QnelzePs M IRVG/DRWDR X R XHKIGKR & N HPH Q\NXU MV H |
S SERURYQIHJHWHQ p Qt7RRWGVDRM@ERX S O Divitax@kd B olyspRUWOHE. V

O9HOLNRVW SR&a&NR]HQp ]JyQ\ ]S$VREHQpPp S L GRSDGX PDWI
3487mn?. 8 RERX Y]JRUNFKGRONWHG&Q OmRMesd[S USRIDARPNKRGQRW
SORFK\ SRANR]BQp IDRQUQXWt VP URGDWQRENWRGF KQHNR .
SUDYG SRGREQRVSRNEORKXRKORMENWNNUIWHUX DOH VQtaHQt
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46 RDVWURYDFt HOHNWERQRYi PLNURVN

3UR SR]JRURYIQt SRPRFt UDVWURYDFtKR HOHNWURQRYpKF
vzorku sobsahem 0,46 Duvilaxu, 0,60 a 250 3 OH[WROX 3R]JRURYIQt E\OR
NRAEORPRYéFK SORFKIiFK MBERRWYWAHYFRUWIRBENSH SRPNHQ\ VQ
S L]Y WaHQt [ D [ .H NDaGpPX VQtPNXYEWGAHR M8 PNR
MVRX XYHGH®R2 Y S tOR]H

Na obr. 32a naobr. 33 MVRX SRSViIiQ\ MHGQRWOLYp piVWLFH EHW
SR]JRURYDW JUQD StVN X]HOWH QU SIOWRREMANDNPHRN B SORFK\ &L’
v StVNX QHAIiGRXFt D ]JKRUAXMH YODVWQRVWL EHWRQX ORGU
S HOYWMt SRROWaDdXQPHGEeWS53& QHP O Y\WNV\WRYDW NYS$SOL Qt]
VRXpLQLWHOL yHUQiIi ]JDREOHQIi PtVWD ]JQi]RU XMt SyU\ '$
JREUD]HQé pHUYHQRX EDUYRX yYHUYHQiI EDUYD dHatekB VWDY XN
QDFKi]t

+«—__ Portlandit

Obr.32 3RSLV piVWLF QD] W QAPHNQt |

Naobr.330]H SR]JRURYDW piVWLFBWHL J¥LWHAQtFHPHQW MVR:
VWHMQ MDNR QD REUIJNX Y&3dH 9HONp PHMH®RUN Y WIL\WH QD
]Y Wa&HQt E\ E\OR PR&Qp SR]JRURYDW PLNURGRUVLOLW
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Obr.33 3RSLV piVWLF QD VQIOXNX S L ]Y WEHQt

Naobr.34MVRX JREUD]JHQ\ VQtPNLYE3 OHYpWAWODQ [MVRX VQtPN
]Y WaHQt D QDSUDYR RG QLFK PDS\ XKOtNX MLP RGSRYtGD
EHWRQX GR NWHUpKRs Biv@aRu. S 7k GopRvatP DOSRpEWI S FRA
RGSRYtGi REMHPRYp KPRWQRVWL 'XYLODBHrX3BOIlHWWLRGYIR P QR
S dbsahu 0,40 'XYLOD[X MH REMHPRYi KPRWQRVW QHMY\adat D ¢
SRpHW SWWHUE E\ WXWR KIFDGRIRW X KQINR BDA® WHQWR Y]J]RUHN
zra latextu.0 QRaAVW¥ td é FRA P$AaH EéW ]S $abBab¢hQatex@ tdiNtd P
vzorku, aneboUR]SXVW QR VWt SRW HYW & MY F HWiRMK R X

1D VQtPNX E D F MH JREWED{EDYNRHYUF® HH W\ RADX PARIXDEK Sy L
Y\d4t D QDRSDN X VQtPNX\E& W HRR VO BWHRUSDVWN\W SyUs$ Q
3 SRURYQiIQt PDS XKOtN$ W FKWR GYRX VQtPNX O]H SR]JRUR
6QtPHN F RPQRERMYOODWH[X RSURWL Y]JRUNX QD VQtPNX
060 3 L Y\44tP PQRAVWYtP OBWMNYWH B WSREROPERK @iV W L
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Obr.34 3 HKOHGRYp VQSPN]}YYWREHDvilax[0,40 %
b. Plextol0,60%, c.Plextol 2,500

Naobr. 33 MVRX JREUD]JHQ\ VQtPN\ S L ]Y W&HQtpozordvat3 L WRF
naVQtPFtFK ODWH[ GRUVLOLW D FHPHQW -DN ML& E\OR Y

Duvilaxtu sREVDKHP ODWH[X MH Qt]Né& 6QtPHN D WRWR SRV
JREUD]XMtFt VWUXNWXUX WRKRWR Y ]R&NDXJIOHR B IKN] D S RHH

QHE\OR GRVWDWHpPQpP PQRAVWYt ODWHEHX mod HPRIKSE RY DAL N
PHFKDQLFNp YODVWQRVWL WRKRWR EHWRQX
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Obr.35: 3 HKOHGRYp VQtPN\ Y]RKNIDWIilax (0 ab-1Rextol 0,60,
c. Plextol 2,50 %

6 Qt P H20bEzuje vzorek S tGDYNHP 30W[WRGR]RURYDW Y]QLN DJO
ODWH[X )LDORY ]JEDUYHDQY¥ iSHQBRDFNQitW NSHGSRIRY RMBIW ]Y é
REVDK VKOXN$ ODWH[X DOH DQL S L WRPWR REVDKX ODW}F
SHY QRIEKWatahu zaRK\EX E\O\ SRJRURYiQ\ ]JY\4XMtFt VH KRGQR
sobsahem 2,50 % Plextolu. W RKRWR G$YRGXSRJAURRID QD PLNURVNR
mohlo GRMHW]OHSAHQt Y]JQLNHP ILOP$ 1D VQtPSIXRFYMH Ki @&
E\ WHG\ E\OR S&hWénthEdteXu. W 4 t
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5 =E9 5

'LSORPRYi SUiIFH VH |J]DEéYDOD ]JP QRX YODVWQRM\NWt EH
S ELGIQt SRO\PHUQtFK ODWH[$ 3UR SUIFL E\O\ Y\EUIQ\ W 1
30H[WRO 5HYDFU\O $( M HD X R G@MIiWR IY Y & R U NHRSARNBIPHHQ X
REVDKHP SHYQéFK OiWHNVH MHGQIDRXKR'P RBIRM\P B FHW | SR
GLVSHU]JL NWHUi QHREVDKXMH SOQLGOD VH ]P NpRYDGO\
DNU\OiIWRYi HPXO]JH V Y\VRNéP REVDKHP SHYQéFK OiWHN %
0,40; 0,60; 1,20 a 250 W FKWR SRO\PHU$ 3G WKW DYQRDHWY O R MDD S
PRGLILNRYDQéFK EHWRQS$ QD Ei]JL UHDNWLYQtFK SUiaN$ E\
VP Vt S H YaDiR YaVohybu a W ODN X EDOLVWLFNIi RGROQRVW D
K Y\KRGQRFHQt PLNURVWUXNWXU\ R\Y¢é FRONALRYEIRR SWREFKY D F
YEVOHGNS$ E\O |MLAW Qé YOLY SRXALWéFK ODWH[$ QD YéVvol

3 LGiQt ODWH[$ P OR YOLY QD UR]JOLY X Y&aHFK Y]JRUNS$ QH
YH VP VL .Y$OL VQtaHQt REYDKXRY]®XREERQEFRIBRVIPtaLO L
UYAHFK YJRUN$ DOHKBAQRRUWRXYQHQHVHQpPQt VP VL KRGQRWTL
KRGQRW UR]JOLY X GHeXtbedhRXQ@ODR VWPOQOREK KRGQRW O]JH XVRXG|
ODWH[X GR EHWRQRYp VP mtovatBoktijt NH JOHSAHQt ]S

3 LGiQt ODWH[X P OR YOLY abs@emi,XKa6W% laexvi heraokIS V
GRMRWIRUPRYiQt SR MHGQRP @3 tM IRER/ XKHIRBROWPHUX QF
QHE\O\ GRVWDWHDPQ ]DWXKO pE B WaaORQWREMOrktateRjak\|® HU X Y
SR S Vikapitoe 2.2.4.1

Pevnost tahu za ohybu attaku E\OD VWDQRYHQi SR VHGPL D GQHFK
vtahu za ohypuSR VHGPL GQHFEBEHX DrHBUN$PVD 'XYLOD[HP VH Yéu
od UHIHUHQpPpQt SHYQRVWL 9éUD]J]Qé SRNOHV SHYQRVWL SR '
sPlextolem. Tento pokles moltE é W ]S $\ B R R D &hydpat&e cementuPo 28 dnech
2iGQ& JRUNS$ QHGRVDKRYD Qa ShybMuQRIVMU H Q p Quit K/RhleddrR U N
kvHON¥P URGDWQéP RGFMHLWNRWRIXOPMUPLW WUHQG SHYQRVYV
latexu. 8 Y]RUDUilaxeP D 30H[WROHP SR VHGPL GQHFK O]H SR]
pevnosti v tlaku sS tGDYNHP ODWH[X NWHUé PRKOR ]J]S$VRELW ]S
1DRSDN X BHRWINSWVOHP SR VHGPL GQHFK E\O |D]J]QDPHQIiP UR"
SS tGDYNHP uUSREHRR&® MH PRAaQp XVRXGLW aH ]JY\aXMtFt VI
nahydrataCiFHPHQW XSRHMPLY Qt YOLY 3R VGE@QMHN¥X VRILFBRY RRBDIW
GIiYNRX ODWH[X 5HYDFU\O D 'XYLOD[ 3 tGDYNHP SRO\PHUX (
v tlaku ani vtahu za ohybu.

2EMHPRYi KFRWODRMWUE'"B¥YRD X] Y\KRGQRFHQt YOLYX St
naporozitu. Vzorky s'XYLOD[HP GRVDKRYDO\ Y\VRNéFK REMHPRY¢
S'XYLOD[HP PRKOD E&W OpSH RGY]GX4Q QD K®tMNY QtRYERAWN C
'XYLOD[X 7RWR MH PR&Qp SRMRWHW I BEP IS KRREQRWDOFL QF
QH& QDP HQp 8 Y]J]RUNS$ V 5HYDFU\OHP D 'XYLOD[HP VH R
]JY\G&XMtFtP VH PQRAVWYtP ODWHI[X 3 L Pp&RuRiYMEKQta QDP H(
REMHPRYéFK KPRWQRVWt OJH SRJRURYDW SRGREQé SUSE Kk
RYOLY RYDW PHFKDQLFNp YODVWQRVWL YOLYHP JY\aXMtFt \

%DOLVWLFNiI INRXAND E\OD VWDQRYHQD SRPARKtbIeR3 WHVW
bylD Y\44t DOH WW®RHEHPPNJRGDWQp RGOKS™MHG QRPIJBpQYH
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SRWYUGLW 3 LGDQé& SRO\PHU QHP O DQLUKIHHRDRKR YWOR
nahloubku NUIWHUX 3 L SRURYQiQt SORFK\ NUiW HatkXenzd |[HUH QP (
SR]JRURYDW S L ]DKUQXWt VN LYRGRXWRIGRX RSGMKAG HSNR &R E Q F
KRGQRW\ 6QtaHQt SORFK\ NUiWdiRYQmM®H GQOHRW O ¥ & 8§ PKQ K R
SUHIHUHQpPQtPL QHE\O SURNi]JiQ YOLY S tGDYNX ODWH[X QD
PozRURYiQtP PLNURVWUYNWRHPY FRONXWLAW QD Qt]Ni SRUR
Y\WWRNp KRGQRW\ REMHPRYp KPRWQRVWL 1D VQtPFtFK O]H
ODWH[$ NWHUp VH GtN\ GREUpPX UR]JGLVSHUJRNIQpKFHVO X
ZzSR]JRURYDQ&FK VQtPN$ QHES\OWRHADRRMWP H QRN P(HA QtKR
kapitola2.2.3. K Y\WYR HQt SRO\PHUQtKR ILOPX E\ EMeRU ®RW HED
vzorku. Vzhledem kK HFKDQLFN&P YODVWQRVWHP D EDOLVWLFNp |
S tGDYHN ODWH[X W\WR KRBORWR Gi$ YRS RRIQHFHKU QD Ei
UHDNWLYQtFK SUia&N$ QHPi ]iVDGQt SRILWLYQt YOLY
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