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The habilitation thesis deals with the topiclodnd strengthof postinstalledchemicalanchors in
concrete and then calibration of selected models predicting ttegisile load bearing capacityn the
introduction of the thesis, the most commonly used systems of chemical anchors and the principles
of their use are described. In addition gtintroductory part of the thesis focuses on the basic design
case of onguostinstalledchemical anchor loaded by static tensile force, without other geometric
influences. This issue has been widely discussed from the beginning of the use of these anchor
systems in the second half of the twentieth century until today. Althoitgh arelatively simple
concept, the fact that three different materials are involved in the final behaviour of a joint formed
in this way, which also has two material interfacesvieen them, makes the description of its actual
behaviour an ongoing problem. In the second half of the twentieth century and the first decade of
the twenty-first century, research in this field was most intensive in Germany and the USA. Based on
the evalation of experimental research, various models were developed to predict the capacity of
postinstalledanchors under static tensile loadinQne ofthe most important is the "CGDoncrete
Capacity Design Method", which is the basis for design procethaeare currently implemented in
major normative documents.

The habilitation thesis, in its experimental part, focuses in particular on the problem of
determining and the possibility of developing one of the basic parameters influencing the resulting
capacity of the anchor loaded in tension. This parameter is the ultimate stress at the material
interface, often referred to asbond strength”, which is a parameter primarily dependent on the
properties of the contact materialthe adhesiveThe bond strenth could belimiting parameterfor
loadbearingcapacity in certain specific conditiondhis aspect is particularly aggregateaen using
higher strength concrete. The topic of the experimental part of the work was to investigate the
possibility of improving the performance properties of commonly used adhesives by using additives
in the form of carbon, glass fibres or nanofibres and nanotulBéso, the goal was tobserve the
effect of these additives on the resulting anchor load capacity. The research has also been extended
to the application of these adhesives at low installation temperatures. In this experimental part of
the work, a commoly usedd O 2 y Tekt§/T& Retermining the load carrying capacity in case of
contact failure between materials was modified in order to simplify and streamline it for use, for
example, in adhesive development.

In the next section, the key topic is the medd for predicting the ultimate tensile load of a single
anchor. A sulmbjective of this part of the thesis was to compile a wider database of freely available
experimental results and then calibrate published models using these data. Two models were
calitrated. The first model is the model used in the currently valid normative documents, based on
the CCD method. In this model, each possible failure in the anchorage area is monitored separately.
The second calibrated model is the model proposed by the auffive proposed model simplifies
the practical design by using a single continuous function to predict the load capacity for an anchor
failure in the anchorage region. The aforementioned calibration results in values of the variable
parameters of the abovenodels with which the model function has a better fit to the experimental
results.
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Konfigurace kotvyd=12 mm, ¢ =14 mm, R;=110 mm,
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Tab.4-16 1 AOOT | OOE ADPI OEA] OLAE POUOEUGE

CHSEPOXY 512 CHSEPOXY 517 CHSEPOXY 53]
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Pevnost wohybu MPa 40 80 90
{ YNDGSYN % 0,4 0,3 0,3
9LREAR2Je 31 Y2 208-233 213233 175182

Tab.4-2 Viastnosti vinyl-A OOA OF OLAE DOUOEUGEA
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Obr. 4-43 Vizorek lepidla receptury 531-! . ¢ o mw BT  BI OOHAT p
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4.3.2.2 PEPYyAKS N1 20t @ttt 1yl

VRI £ ON & &S| 2d3vat iyl oYex Oy 2 & (NBBRIOINAID 2y 1] 2Y fLE (ytA 62K
oRSt ORYMA n LINA YSNHz L2 O k2K RRLININGOB | f 2 O Yy SK2 dzK
geNITyS yAOON OSyl 2LINRGA 0SOYSYdz dzKf N1 290SYdz Of

| Nt SY oéf2 2@0SnAld LNSRLR1fFIRE OS o6& (I G2 dzKf
NRT LIiet Syt @eliadz0 085 O8BGGS YREEX RN yAGT KiNR @S 2
AYNDU20 yNoO . &f & yNAINRSH 81 26yt BSBATYNSBCONS Lde dellzda

¢tSai20ty2 o6et2 Yy20aliON wmnI on | vinghasterbd§NID t nj’
LINE &1 @ njA ON-CE§abM-116 yB dnjm SNBES R2 &Rz AINE & 1 BmjA ON /
4-10, Tab.4-12aTab.4-13).

+éaf SR1e G(SOKE 22 8REAALIREIR T v R D ANILOEFNEKA-51
aObr.452, JOReé @S aNROytyN & Jeéat SR\a@br.453§8oupdtor T+ 1 f
F2023INF FAS LInjNaf dzOye OK @1 2N] dz L2 LI NUzOSYyNo

Tab.4-10 Receptura 53+C10

NPT S NB [t phr
531-C10 CHSEpoxy 531 100
P11 12

Yt SGt dzKt N 10

Tab.4-11 Receptura Derakane 414C10

NN T S@ NBO [+Hal phr
Derakane 411 C10 Derakane 411 100
DBP 15
DMPT 0,5
YtSiht dzKt Nj 10

91



Tab.4-12 Receptura 53+C30

NET S NB [HGT !k phr
531-C30 CHSEpoxy 531 100
P11 12
Yt SGt dzKE N 30
Tab.4-13 Receptura 53:C50
Nt T &eeptury| [+ G1F phr
531-C50 CHSEpoxy 531 100
P11 12
Yt SGt dzKE N 50

Derakane 411

Derakane 414C10

t NjSLIRGGSYS yYILSGIN yIMPART KNI

0 0,2 0,4

+SNIATHEYN

0,6 0,8 1

1,2
LJ2 & diyim]] 2 0 SOY NK 2

1,4

Obr.4-486 | Ol AAEU

[T AEAZAEET OAT i

92

/

AUAT i

tdd OHEU D



VAL AR A B

Obr. 4-49 Vizorek lepidla receptury Derakane 411# p m DI BT OOHAT p

AL oA . s

PRPdzOAGN LXYAS6S NBOe 1ft20 yedrw YRFOSYK NH2RANDMBE
geat SR1& LINF{1GAO1& Of Rye adtSNB D 2 lizakikokegokidowd B2 1 4
LINE &1 @nAOADzOM: 44852 S/ SOt G N G2 12y OSYidNr OS dzKf N 2
AYNDU2 ShwMNAOSIKMR (Fe § ONI 2 Ot Yy NO

t 2dzOBAGPIN A 2y OSYy NI OS NBOe|ft20l yeOK YiSieOK dz
6§Sa02 3t VIZnNNIBIdRS AR EAR20S LINEB&]1enAOS (Tl yod Y2RAT
0SS GWBOKG2 LINNLIRREDOKOSYHNR BEODNIOK yK 2 I%ytzsai 2YZR TYYSNYK 2N

AAAAA

bl LINI O2 @y N (ir.4B8RKaOBrNBEH S OK S0 LI2T 2 N2 O (1 SSLONGBRO WS © &

6t alN® O2FYNY RAFIANI Ydz 6ttt Tyl éyS NRNRdeR2 @ity 62
VRIEYS 12yYOSYi(iNI OA @&l YRS RS ¢ o/ NiYA YOXKI2NGF NV NG b2
Pz
¥ 531a,b,c
Ay
?eo
=
=55
50 ——
o 45 /;v
3 40
- /
i 7
> 30
> 25 /
> /
» 20 //,,
S
o 15 /
% 10
N /
=
T o 0.2 0.4 0.6 0.8 1 1,2 1,4
+SNIA{tEYA LRAadHM]] 20SOYNK2

Obr.4-506 L Ol AAEU [T AEAEET OAT i T T AuLior UEI OHEU
PnjA  LINfNLINI @S G(GSOKG2 @1 2N} & oefe GF1S LRI 2NRJt Yy
12yOSYidNI OA aYSa OStYA TIHKEYU@SHX AL 0 BIOP)2 O N2 & XX
Gt AQ 2SS LI GNyeée A yI @eCiiSRySS YO A R g NARNVGIS SL¥s NEI AN
Yy L2 NHzOSYySYe RBNKNRYRSWIGNI OA gttt 1Sy o +2 OON 12
ZzZRA&G2Rdz TLINI O201 (1Sty2adGA tSLIARELI GeNRoOoAG  23GS4a

93



S Y IMP&JR I K N

tnSLI26GSYS yI LISGN

P P NN W WD PSP a o
Ol O o1 © U1 O 00 O U1 O U1 O

]

o

531a,b,c
531-C30

T T T

0 0,2 0,4 0,6 0,8
+SNIALY E YA

1 1,2 1,4
LJ2 & diyim]] 2 0 SOY NK 2

Y IMPaIR T K N.

ul
ol

t njSLI26GSYS yIFLISGN

[e2]
o

P P DN WO W DB b~ A
o 0ol © U1 © U1 O O O U1 O

Obr.4-516 L Ol AAEU [ T AEALAEETI OAT i I T AUAL30i
531a,b,c
531-C50

0 0,2 0,4 0,6 0,8 1 1,2 1,4

+SNIOATLEYA

LJ2 & digim]] 2 § S Oy NK 2

Obr.4-526 L O AAEU

94

[T AEZEET] OAT i

i1 A ULs0i

UET OHEU

UEI OHEU



531-C10

531-C30

531-C50
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PR dzOAGN NBOe |t 20FyeldKRY 8 H&ORKSIHIKKE N 2128y0KS vt NI G

2l 12 ySIBXK|tBRAY N210y2a Al wN2 OBIYINS K2 RyI2 G NBISK NI v |
4323 t £ y-NénSplniva

+ Yyi@grliy2adGAa yI dz@SRSysS @geatSR{iesx (Re &

Yy S LI
1200& LA LIR2dZOAGN 12yOBSys6yNOK LX yAQS oeéf 7

NE &

t NB kybym@®i A asgydt W2 LX YADE S dz 1GSNBOK o6&t LRGESYyOA
LSOy 2aGN YIFEGSNRAL fdzd % GSiG2 (FG§S3I2NAS o6efteée (Sai

Oc u»

-
z

w dzKf N1 29SS Yyl y2{iNdzoA61& 6¢dzolf aliGNAE HAMO

€

grafenoid (G@.)
grafenoid (GE21)

e

e

grafenoid (G&13)

+T Kt SRSY | 2060NOYS RAALISNHIOA YyIy2LYAQD o0éf 2
12Y0NRfdz RAALISNAIF OS o6et L1RdzOAG 2SRy2RdzOKé (Sai
YStl (@2nAld Kfl Rl2dz dzy ARMRRY & NS SINE O Pobziofi$/1jeR & X £ IHA
vyobrazen n&br.4-54.

{YS&aA & ylIy2(NUz A6 YA o0&f & Ln@bNIBG® ot NEB Tyt S L
YSOKIyAO1eOK @t aliy2aiN R2LR2NHzdz2S GeNRo60OS ylI y:

t nfjA L1 dzadz 2 alRWAIZNAIZ SLIpfNY IO e RA A LISNEI OS OSt SK?2
ot/ YAY® ! yA LI 2SRYyS K2RAYyS ySoétz2 Rz2zal OSy2 dzalLk
20000tk YAY | ayvYSa o&fl YNOKI YL yt &at SRdz2NONOK on Y
aittS avysSa ySigdz2nrftl KfFTR18 TOEOSYNOSKREN 2660 D R

95






















































































































































