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EXPERIMENTALNI STANOVENI TORZNIHO ODPORU
KOLEJNICOVEHO UPEVNOVADLA

EXPERIMENTAL EVALUATION OF TORSIONAL RESISTANCE
OF RAIL FASTENER

BLAHA Filip*

Abstrakt

Cilem prdce je stanoveni parametru bezstykové koleje na mostech. Stanoveni parametru bude
docileno experimentdalni meérenim na modelu bezstykové koleje, resp. na jeho Ccasti, a
numerickym vyhodnocenim. Tento parametr uzce souvisi s vyhodnocenim jiz provedeného
experimentu, a to mereni pricného odporu bezstykové koleje. V ramci disertacni prace budou
experimentdlni parametry porovndny s aktudlné pouzZivanymi normami a predpisy pro ndvrh
bezstykové koleje na mosté, pripadné se srovnatelnymi experimenty provedenymi v zahranici. V
disertacni prdci bude popsan rozdil mezi normovymi a experimentdalnimi parametry, jeho vliv na
chovani bezstykové na mostech a zvdzeny moznosti zmén parametrii popsanych v normdch a
predpisech a s tim souvisejici mozZnosti zmeny navrhu a moznosti pouzivani bezstykové koleje na
mostech.

Kli¢ova slova: Bezstykova kolej, Odpor, Experiment

Abstract

The aim of this article is to determine the parameter of continuously welded rails on bridges. The
determination of this parameter will be achieved through experimental measurements on a
continuously welded rail full-scale model, respectively on its part and its subsequent numerical
evaluation. This parameter is closely related with evaluation of the last performed experiment —
measurement of lateral resistance of continuously welded rail. The parameters of the
experimental rail will be compared with current standards and regulations used to design actual
continuously welded rails on the bridge, eventually with the similar foreign experiment
performed abroad. The thesis will describe the difference between standard and experimental
parameters, the influence of this difference on the characteristics of the continuously welded rail
on the bridges and assess possible changes of the parameters described in the standards and
regulations and the related possibilities of the design change and possibilities of using the
continuously welded rail on the bridges.

Keywords: Continuously welded rail, Resistance, Experiment

! Ing. Filip Blaha, e-mail: filip.blaha@fsv.cvut.cz,

Supervisor: doc. Ing. Marek Foglar, Ph.D.
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EXPERIMENTALNI OVERENI OHYBOVE UNOSNOSTI
PANELU ZESILENYCH POMOCI UHPC V TAZENE OBLASTI

EXPERIMENTAL INVESTIGATION ON BENDING CAPACITY OF
BEAMS STRENGTHENED USING UHPC IN TENSIONED AREA

BOHACEK Lukas!

Abstrakt

vevr

uziti. Zatim se vSak obvykle jednd o prefabrikované novostavby, nebo detaily a spoje riiznych
konstrukci. Vzhledem ke svym vlastnostem je vsak ten-to material vhodny i pro rekonstrukce a

podminky, napriklad plosny prvek jako v tomto pripade.

Tento clanek se zabyva zjistenim vlivu pribetonované vrstvy UHPC na stavajici betonovy panel
na ohybovou unosnost prirezu, ve kterém se UHPC nachadzi v tazené oblasti. Pri ohybovych
experimentech bylo ovéreno, ze UHPC ma zdsadni vliv na unosnost a jeho uziti v tazené oblasti
je vhodné a vyrazné zvySuje unosnost. V urcité mire je také mozné predpokladat chovani
zesilenych panelit pomoci jednoduchych vypoctu.

Klic¢ova slova: UHPC, Zesileni, Ohyb, Experiment

Abstract

Using of ultra-high performance concretes is still growing with many variations of application.
Nowadays, this material is usually used for precast new structures or details or joints of some
components. Considering its properties, UHPC is also suitable for strengthening or
reconstruction of structures. Howe-ver, it is important to have adequate conditions, e.g. a
concrete slab, because of easier casting.

This paper deals with contribution of an additional UHPC layer under tension to bending
capacity of concrete element. Executed experiments provide the evidences that UHPC has a
positive influence to bending capacity of elements, because bending capacity of panels
significantly raised. According to the results of the experiments, using of UHPC for
strengthening concrete structures is suitable. It is possible to predict some phases of the
behaviour using even simple methods.

Keywords: UHPC, Strengthening, Bending, Experiment

! Ing. Lukas Bohacek, e-mail: lukas.bohacek@fsv.cvut.cz,

Supervisor: prof. Ing. Jan L. Vitek, CSc., FEng.
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TVORBA A APLIKACE VYPOCETNI POMUCKY PRO
STANOVENI VNITRNICH SIL NA DESKACH

DEVELOPMENT AND APPLICATION OF CALCULATION TOOL
FOR INTERNAL FORCES DETERMINATION IN SLABS

BULICKOVA Aneta!

Abstrakt

Tento prispévek je zalozen na jiz realizovanych vystupech autorky z jeji bakalarské prdce,
V ramci které byla vytvorena vypocetni pomiicka stanovujici momenty na Zelezobetonovych
deskach po obvodé podeprenych. Vytvoreny program umozinuje snadné zadani parametri desky
a po provedeni vypoctu prehledné zobrazeni vysledkii v grafické nebo numerické podobeé.
Praktické vyuziti umoznuje druha cast programu, ktera se zabyvda navrhem vyztuze. Dadle je
popsan algoritmus vypoctu, ovérena a porovndna spravnost vysledkii s existujicimi zpiisoby
reseni. Pro ucely uzivani byla vytvorena uzivatelska prirucka, ktera uzivateli popisuje spravné
pouzivani  programu.  Vytvoreny  program je volné ke stazeni na  strdnce
http://people.fsv.cvut.cz/www/stefarad/software/slafor/slafor.cz.html.

Kli¢ova slova: Vypocetni pomiicka, Zelezobeton, Deska, Momenty, VyztuZeni

Abstract

This paper is based on the already realized outputs of the author from her bachelor's thesis,
within which a calculation tool for calculating moments in reinforced concrete two way slabs
was developed. The tool provides a simple graphical user interface for entering inputs. After
calculation, results can be displayed both in graphical and numerical form. The practical use
provides the second part of the tool, which deals with the reinforcement design. Furthermore,
algorithm used for the calculation is shown, as well as the verication with the existing ways of
solution. This thesis includes user-oriented manual, guiding the correct usage of this tool.
Developed tool § free to download on page
http://people.fsv.cvut.cz/wwwi/stefarad/software/slafor/slafor.cz.html.

Keywords: Calculation tool, Reinforced concrete, Slab, Moments, Reinforcement

! Ing. Aneta Buli¢kova, e-mail: aneta.bulickova@fsv.cvut.cz,

Supervisor: Ing. Radek Stefan, Ph.D.
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WEBOVA APLIKACE PRO VYPOCET ROZLOZENI TEPLOTY
V BETONOVE DESCE VYSTAVENE POZARU

WEB APPLICATION FOR THE CALCULATION OF THE
TEMPERATURE DISTRIBUTION IN A SLAB EXPOSED TO FIRE

HOLAN Jakub?

Abstrakt

Tento clanek predstavuje nové vyvinutou webovou aplikaci TeDisOn pro rFeseni problému vedeni
tepla v betonové desce vystavené pozaru. Algoritmus programu je zaloZen na metodé konecnych
diferenci a je implementovan v programovacim jazyku JavaScript. Grafickeé uzivatelské rozhrani
pro zadavani uzivatelem definovanych parametrii a pro interpretaci vysledkii je vytvoreno
pomoci jazyka HTML. Clanek ddle strucné predstavuje algoritmus pouzity ve vytvorené aplikaci
a prezentuje pouziti webové aplikace na tiech riiznych prikladech. Z prezentovanych vysledkii je
zirejmé, Ze nove vyvinuta webova aplikace je uzivatelsky privétiva, lehce dostupna a velmi rychla.

Kli¢ova slova: Beton, Transport tepla, RozloZeni teploty, Program

Abstract

The paper presents a newly developed web application for the calculation of heat transfer
over the thickness of a concrete slab during fire. The algorithm is based on the finite difference
method and is implemented using the JavaScript programming language. The GUI for the input
of calculation parameters and for the interpretation of the results is created using the HTML
mark-up language. The paper also presents the theory behind the algorithm and examples of
various problems solved using the web application. From the presented results, it is readily seen
that the new web application is user-friendly, highly accessible, and very fast.

Keywords: Concrete, Heat transfer, Temperature distribution, Program

1 Ing. Jakub Holan, e-mail: jakub.holan@fsv.cvut.cz,

Supervisor: Ing. Radek Stefan, Ph.D.
11


mailto:jakub.holan@fsv.cvut.cz

PhD Workshop, Department of Concrete and Masonry Structures t‘i__%ﬂ'/;t
November 13, 2020, Prague /i\:rg

MATEMATICKE MODELY CASOVEHO PRUBEHU
KARBONATACE

MATHEMATICAL MODELLING OF THE CARBONATION
PROCESS

HORAKOVA Anna!

Abstrakt

Clinek se zabyvd karbonataci betonu, kterd je jednim z hlavnich degradacnich procesii
ovliviiujicich trvanlivost Zelezobetonové konstrukce. Spravny navrh konstrukce by meél
zohlednovat mimo jiné i hledisko trvanlivosti, a proto je treba najit takové vypocetni nastroje,
pomoci kterych bude mozné alespon priblizné urcit priubéh degradace konstrukce v case. Tato
prace se venuje predevsim matematickym modelum casového priubéhu karbonatace. Prdce
obsahuje shrnuti poznatkii z odbornych publikaci o faktorech oviiviwjicich rychlost karbonatace
a popis vybranych matematickych modelii casového priubehu karbonatace. V ramci této prace
byla experimentdlné stanovena hloubka karbonatace u vzorku betonu ze stdvajici mostni
konstrukce. Tato experimentdalné zjisténa hloubka karbonatace potom byla porovnina S
hloubkou karbonatace spoctenou pomoci vybranych matematickych modelii.

Klic¢ova slova: Beton, Karbonatace, Matematické modelovani, Degradace, Trvanlivost

Abstract

The paper deals with carbonation of concrete which is one of the main degradation processes
affecting the durability of reinforced concrete structures. The proper structure design should
also take the durability aspect into account. Therefore it is necessary to find such calculation
tools that could at least approximately estimate the structure degradation over time. This paper
deals especially with mathematical models, which describe the progress of carbonation in time.
The article includes a short summary of the literature search on factors affecting the
carbonation velocity. An overview of mathematical models describing the carbonation is
presented. In this work, the carbonation depth was experimentally determined for the sample
obtained from an existing bridge structure. This experimentally determined carbonation depth
was then compared with the carbonation depth calculated using selected mathematical models..

Keywords: Concrete, Carbonation, Mathematical modelling, Degradation, Durability

LIng. Anna Horéakova, e-mail: anna.horakova@fsv.cvut.cz,

Supervisor: prof. Ing. Alena Kohoutkova, CSc., FEng.
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VLIV CYKLICKEHO PUSOBENI MRAZU V RANYCH FAZICH
HYDRATACE NA KONECNOU PEVNOST BETONU

INFLUENCE OF FREEZING AND THAWING CYCLES IN THE
EARLY PHASES OF HYDRATION ON THE FINAL STRENGTH OF
CONCRETE

CHYLIK Roman!

Abstrakt

Nasledujici prispévek se zabyva problematikou betonadze za nizkych teplot, kdy je beton v ranych
fazich hydratace vystaven zmrazovacim cyklum. Kromé obecné znamych pravidel, kterd jsou
doporucena pri betondzi za nizkych teplot, existuje mozZnost aplikace prisady dusicnanu
vapenatého. Prvotni aplikace dusicnanu vdapenatého do betonu pochazi ze Skandinavie, tedy z
oblasti, kde je kratsi stavebni sezona a vznikla poptavka hledat varianty, jak realizovat betonaz i
za teplot pod bodem mrazu. V clanku jsou prezentovany dilci vysledky rozsahlé studie viivu
dusicnanu vapenatého na hydrataci betonu, ktery je vystaven cyklickému piisobeni mrazu v
pribéhu hydratace.

Kli¢ova slova: Hydratace betonu, Dusi¢nan vapenaty, Tlakova pevnost

Abstract

The following paper deals with the issue of casting of concrete at low temperatures, when
concrete is exposed to freezing cycles in the early stages of hydration. In addition to the
generally known rules that are recommended for casting of concrete at low temperatures, there
is the possibility of applying a calcium nitrate additive. The initial application of calcium nitrate
to concrete comes from Scandinavia, ie from an area where the construction season is shorter
and there is a demand to look for ways to carry out concreting even at temperatures below
freezing. The article presents partial results of an extensive study of the effect of calcium nitrate
on the hydration of concrete, which is exposed to the freeze and thaw cycles during hydration.

Keywords: Hydration of concrete, Calcium nitrate, Compressive strength

! Ing. Roman Chylik, e-mail: roman.chylik@fsv.cvut.cz,

Supervisor: doc. Ing. Jitka Vaskova, CSc.,
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ANALYZA PREDPJATEHO VAZNIKU VCETNE VYSETRENI
OBLASTI DISKONTINUIT

ANALYSIS OF PRESTRESSED CONRETE GIRDER INCLUDING
ANALYSIS OF DISCONTINUITY REGIONS

JAN Janata?

Abstrakt

Tento clanek se zabyva analyzou predpjatého sedlového vazniku. Prispévek je shrnutim casti
prakticky zamérené autorovy diplomové prdce, jez se mimojiné zabyva problematikou a uskalim
spravného navrhu predpjatého vazniku se soudrznou predpinaci vyztuzi. Samotnd analyza
predpjatého sedlového vazniku je provedena v autorem vytvoreném programu, N tabulkovém
procesoru MS Excel. Velka pozornost je pak vénovana analyze jednotlivych poruchovych oblasti
— tzv. oblasti diskontinuit, ve kterych se autor musel vyporddat s pritomnosti predpinaci sily a
Jejim zavedenim do analytického modelu. V pripadé analyzy jednotlivych oblasti diskontinuit je
pouzit program CAST, ktery k posouzeni oblasti nespojitosti vyuziva metody prihradové
analogie. Cilem tohoto c¢lanku je dospét k optimdalnimu navrhu predpjatého vazniku.

Kli¢ova slova: Zelezobeton, Pi'edpjaty vaznik, Posouzeni, D-oblasti, PFihradova analogie

Abstract

This article deals with analysis of prestressed concrete girder. The paper is a summary of a part
of the author's practically oriented diploma thesis, which deals with an issue of correct design of
a prestressed concrete girder with a coherent prestressed steel strands. The analysis of the
prestressed girder is performed in the program created by the author, in the MS Excel
spreadsheet. Great attention is paid to the analysis of individual discontinuity regions — so-
called D-regions, in which the author had to deal with presence of prestressing force and
implementing the force into the analytical model. For analysis of individual D-regions, the CAST
software is used. The CAST designed for assessment of D-regions is based on Strut-and-tie
method (STM). The aim of this article is to bring an optimal design of a prestressed concrete
girder.

Keywords: Reinforced concrete, Prestressed concrete girder, Assessment, D-regions, Strut
and tie model

1 Ing. Jan Janata, e-mail: jan.janata@fsv.cvut.cz,

Supervisor: Ing. Radek Stefan, Ph.D.
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ODOLNOST VYBRANYCH KONSTRUKCNICH SYSTEMU
MOSTU NA ZATIiZENI VYBUCHEM

BLAST RESISTANCE OF SELECTED BRIDGE STRUCTURAL
ARRANGMENTS

KOHLER Frantisek!

Abstrakt

Tento prispevek prezentuje zhodnoceni vybranych metod pro vypocet odolnosti mostnich
konstrukci proti vybuchu explosivni ndloZe nad povrchem pojizdené plochy mostu. Konstrukce
byly zatizeny jak kontaktnim vybuchem, tak i blizkym vybuchem. Byl ovéren rozsah pouziti
vypoctového algoritmu pro vybuch v promeénné vzdalenosti, respektive v rozmeézi 0 az 5 m. Zdroj
vybusniny v podobé TNT reprezentuje mozny teroristicky ¢in a konstrukci predstavuji tri riizné
typy typickych mostnich prurezii. Cilem prace bylo prozkoumani moznosti zjednoduseného reseni
odezvy konstrukce a stanoveni rozsahu poskozeni konstrukce od zatizeni vybuchem oproti
numerickému vypoctu v programu LS-DYNA. V ramci tohoto prispévku jsou prezentovany
vysledky a zavery ziskané z vyslednych pretvoreni nebo vizudlniho zhodnoceni konstrukce z
programu LS-DYNA.

Kli¢ova slova: Vybuch, LS-DYNA, Plastické pretvoieni, Dynamicka analyza

Abstract

This paper presents an evaluation of selected methods for calculating the resistance of bridge
structures to the explosion of an explosive charge over the surface of the driven surface of the
bridge. The structures were loaded with a contact explosion and a nearby explosion. The scope
of application of the computational algorithm for explosion in variable distance, respectively in
the range of 0 to 5 m, was verified. The source of explosive in the form of TNT represents a
possible terrorist act and the construction is represented by three different types of typical
bridge cross sections. The aim of the work was to investigate the possibility of simplified solution
design response and determination of structure damage from explosion load versus numerical
calculation in the LS-DYNA program. Within this paper, the results and conclusions obtained
from the resulting deformations or visual evaluation of the structure from the LS-DYNA program
are presented.

Keywords: Explosion, LS-DYNA, Plastic strain, Dynamic analysis
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ANALYZA VSTUPNICH PARAMETRU PRO NUMERICKE
SIMULACE POZARU

ANALYSIS OF INPUT PARAMETERS FOR NUMERICAL
SIMULATIONS OF FIRE

KOSTALOVA Sarkal

Abstrakt

Clanek je shrnutim diplomové prdce autorky, kterd se zabyvd analyzou vstupnich parametrii pro
numerické simulace pozdru. Pozornost je zamérena predevsim na urceni vlivu ventilace, tedy
pristupného kysliku, na prubéh teplot a rychlost, se kterou se uvoliiuje energie ve zkoumaném
prostoru, ve kterém je modelovan pozar. Je provedena citlivostni analyza tohoto vlivu ve 3
matematickych modelech pozZaru. Je wuvazZovana parametricka kiivka, zonovy model a
computational fluid dynamics model. Je prezentovan popis zdkladnich principii modelii, uvazeni
konkrétniho pozarniho scénare a vykresleni vystupnich hodnot (pribéh teploty a vyzarené
energie Vv case) z jednotlivych modeli. Vysledky jsou porovnany, také v souvislosti s pouzitim
V konstrukcénim navrhu za pozarni situace.

Kli¢ova slova: Model pozaru, Simulace poZaru, Ventilace, Parametricka krivka, Zénovy
model, CFD model

Abstract

This article is a brief summary of author’s diploma thesis, which deals with a consideration of
input parameters for numerical simulations of fire. An analysis of the extent of ventilation
influence to the energy and temperature histories is carried out. A sensitivity analysis is
conducted in three different mathematical fire models. Parametric fire curve, Zone model and
CFD model are considered in this paper. Description of the basic concepts of each model and
consideration of a specific fire scenario is included and the output data (temperature and energy
release history) are presented. The results are compared and discussed with respect to structural
fire design, for which these outcomes are the key regard.

Keywords: Fire Model, Fire Simulation, Ventilation, Parametric Fire Curve, Zone model,
CFD Model
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PALAC NAD REKOU - MOSTNI KONSTRUKCE Z UHPFRC

PALACE ABOUVE A RIVER - BRIDGE CONSTRUCTION FROM
UHPFRC

MIKLAS Petrt

Abstrakt

Clanek se zabyva popisem navrhu obytné mostni konstrukce pres Vitavu v Praze mezi Karlinem
a Holesovicemi. Jedna se o dva mosty vedle sebe, které jsou spojeny pomoci dvou lavek. Dale
Clanek popisuje prostorové uspordadani mostu. Prijezdny prostor je pouze v jednom z mostii.
Oba mosty maji ctyri podlazi a zelenou stiechu. V obou mostech se dale nachazeji garaze,
obchody, které jsou pristupné z vnéjsich chodnikii. Ve vyssich patrech jsou pak ve stiednich
castech mostit galerie a v krajnich castech kancelare. V poslednim podlazi jsou byty. Po zvazeni
moznosti predpéti byla zvolena varianta z UHPFRC betonu. Jedna se o prefabrikovanou
konstrukci. Pro vypocet byl pouzit vypocetni program SCIA Engineer 19.1. Konstrukce byla
ovérena jak v jednotlivych fazich vystavby, tak po dokonceni.

Kli¢ova slova: Palac nad Fekou, Most, UHPFRC, Pfredpjaty beton, PFedpinani

Abstract

The article deal to design a residentialbridge structure over Vltava river in Prague between
Karlin and Holesovice. These are two bridges side by side, which are connected by two
footbridges. The article describes the spatial arrangement of the bridge. The carriageway is only
in one of the bridges. Both bridges have four floors and a walkable roof. In both bridges thera
are also garages, shops, which are accessible from external sidewalks. On the upper floors there
are galleries in the middle parts of the bridges and offices in the outer parts. On the last floor
there are apartments. After considering the possibility of prestressing, the UHPFRC concrete
variant was chosen. It is a precast structure. The calculation software SCIA Engineer 19.1 was
used for the calculations. The construction was verified both in the individual stages of
construction and after completion.

Keywords: Palace above a river, Bridge, UHPFRC, Prestressed concrete, Prestressing
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STATICKA ANALYZA KONSTRUKCE PO POZARU
POST-FIRE STRUCTURAL ASSESSMENT

MULLER Petr?

Abstrakt

Predmétem clanku je popis provedeného statického posudku objektu, ktery slouzi jako hasicsky
simulator a jehoz konstrukce jsou opakované vystavovdany vysokym teplotam. Pozadavek majitele
objektu spocival v provedeni diagnostiky konstrukce, zhodnoceni miry jejiho poskozeni, a dale
navrhu pripadného zesileni pro moznost dalsiho vyuzivani objektu. V ramci posudku byla
provedena predbézna i podrobna prohlidka objektu. S vyuzitim specifickych okrajovych
podminek byla provedena simulace vyvoje tepla v danych prostorach. Na zakladé téchto
podkladit byly urceny konstrukcni prvky k odbéru vzorkii a provedeni nedestruktivnich
| laboratornich materialovych zkousek. Vysledky laboratornich a in-situ zkousek byly porovnany
s teoretickymi vypocty a pouzity pro vypocet rezidualni unosnosti prvki. V zaveru byly
predepsany konstrukcni upravy a lokalni sanace pro zajisténi odpovidajici trvanlivosti
konstrukce.

Klitova slova: Zelezobeton, PoZarni odolnost, Diagnostika, CFD analyza

Abstract

This paper is aimed at describing conducted post-fire structural assessment. The subjected
building is used as firefighting simulator and thus is repeatedly exposed to high temperatures.
The task from building owner was to conduct structural diagnosis, assess the decay of structural
performance and to design eventual strengthening in order to ensure future use of subjected
building. Within the assessment preliminary and detailed inspections were conducted. Using
specific boundary conditions simulation of temperature rise and distribution was carried out.
Based on such data several structural elements and spots were chosen to be inspected in detail
by both non-destructive and laboratory material tests. For such purposes test specimens were
cut out of the structure. Theoretical results gained from calculations were compared with
experimental ones and based on it residual load-bearing capacity was calculated. Finally,
several refurbishments were designed in order to ensure adequate structural durability.

Keywords: Reinforced concrete, Fire resistance, Diagnosis, CFD analysis
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CHARAKTERISTIKA FILERU A JEJICH POUZITI DO
BETONU

CHARACTERISTICS OF FILLERS AND THEIR USE IN
CONCRETE

MUSIL Lubos?!

Abstrakt

Clanek popisuje jednotlivé druhy filerii vzniklé z prirodniho kamene. Filery déli dle druhu
horniny a zpiisobu zpracovani. Podrobné zkoumda napriklad chemické slozeni (EDS),
pucolanovou aktivitu (Chapelleho test), velikost a tvar zrn (SEM). V clanku jsou porovnany
viastni vysledky fileri a jejich viiv na betonovy kompozit s celosvétovym vyzkumem. Studie byla
zameérena predevsim na zuloVy filer, ktery neni v soucasné dobé tolik prozkouman. Dle viastniho
vyzkumu a porovnani je Zulovy filer jednou z nejlepsich primési tohoto druhu z hlediska
Cerstvého | ztvrdlého cementového kompozita. Vyzkum zdroven ukazuje mozZnou aktivaci
zulového fileru (priblizne o 50%) pro jeste vhodnéjsi pouziti do betonu. Cilem clanku je lépe
zatridit vzniklé filery, maximalizovat jejich vyuziti a navrhnout efektivni smés cementovych
kompozit.

Kli¢ova slova: P¥irodni filler, Beton, Zulovy filler, Charakteristika filleru

Abstract

The article describes individual types of fillers made of natural stone. Fillers are divided
according to the type of rock and the processing method. It examines in detail, for example, the
chemical composition (EDS), pozzolanic activity (Chapelle test), size and shape of grains (SEM).
The article compares the actual results of fillers and their influence on concrete composites with
worldwide research. The study focused mainly on granite filler, which is not currently so much
explored. According to our own research and comparison, granite filler is one of the best
admixtures of this kind in terms of fresh and hardened cement composite. Research also shows
the possible activation of granite filler (approximately 50%) for even more suitable use in
concrete. The aim of the article is to better classify the resulting fillers, maximize their use and
design an effective mixture of cement composites.

Keywords: Natural filler, Concrete, Granite filler, Characteristics of filler
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NUMERICKA ANALYZA VYVOJE TEPLOTY V BETONOVEM
KONTEJNERU ULOZISTE VYHORELEHO JADERNEHO
PALI-VA TYPU VVER-440

NUMERICAL ANALYSIS OF TEMPERATURE EVOLUTION IN
CONCRETE CONTAINER FOR DISPOSAL OF VVER-440 TYPE
SPENT NUCLEAR FUEL

NEDOMOVA Karolina®

Abstrakt

Cldnek je zaméren na numerickou analyzu vyvoje teploty v betonovém kontejneru uloZisté
vyhorelého jaderného paliva typu VVER-440. Je popsana konstrukce kontejneru, jeho geometrie
a materidlové reseni. Je uveden matematicky model neustdleného sdileni tepla formulovany v
polarnich souradnicich a jeho numericka aproximace pomoci metody konecnych prvkii. Model je
implementovan do vypocetniho ndastroje v programu Python. Vysledky numerické simulace jsou
graficky prezentovany formou teplotnich profilit v kontejneru v riznych casech od ulozeni do
hlubinného ulozisté a formou grafii zndzornujicich vyvoj teploty v case v riiznych oblastech
kontejneru. Vysledky budou vyuzity pro optimalizaci navrhu konstrukce kontejneru a pro
simulovani jeho dlouhodobého chovani.

Kli¢ova slova: Teplotni analyza, Betonovy kontejner, Vyhorelé jaderné palivo

Abstract

The paper is focused on a numerical analysis of a temperature evolution in a concrete cask for
storage of VVER-440 type spent nuclear fuel. A design of the container is described as well as its
geometry and material solution. A mathematical model of transient heat transfer is formulated in
polar coordinates and its finite element approximation is described. The model is implemented in
a computational tool developed in Python programming language. The results of the numerical
simulation are presented in the form of temperature profiles of the cask for different times from
its deposition in the geological repository. Moreover, the evolution of the temperature at
different positions within the cask are shown. The results will be utilized for optimization of the
cask design and for the simulation of its long-term behaviour.

Keywords: Thermal analysis, Concrete cask, Spent nuclear fuel
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VYSOKOHODNOTNY BETON A JEHO UPLATNENI ZA
HRANICEMI STAVEBNICTVI

ULTRA-HIGH PERFORMANCE CONCRETE AND ITS UNUSUAL
APPLICATION

PRCHAL Jan'

Abstrakt

Clanek je zaméfen na problematiku bicich néstrojii a materialii pouzivanych k jejich vyrobé.
V textu prispévku jsou zminény nové moznosti, které pro vyrobu akustickych nastrojii nabizi
technologie a know-kow ve 21. stoleti. V ¢lanku, jenz se zdanlivé vzdaluje stavebnimu odvétvi, je
pojedndno o moznostech moderniho materialu Ultra High Performance Concrete (UHPC) coby
materidalu pro vyrobu korpusi pro akustické bici nastroje. Prvni cast clanku je venovana
zakladnim poznatkiim z oblasti historie a vyvoje bicich ndstroju a zdkladnim konstrukcnim a
akustickym principum bicich nastroju. Tezistem clanku je kapitola venovana materialu UHPC a
Jjeho vyuziti k vyrobé korpusii bicich ndstrojii. Podrobné je popsan navrh korpusu ndstroje.

Kli¢ova slova: Bici nastroje, Materialy, UHPC

Abstract

This paper focuses on percussion musical instruments and materials for their making. In this
article are mentioned new possibilities as new technology and know-how in 21th century
in relation to acoustic musical instrument production. In the paper is deal with possibilities
of modern material Ultra High Performance Concrete (UHPC) in completely uncommon context
which ostensibly does not refer to civil engineering industry. Firstly, elementary facts of the
history, construction, acoustics of drums and development of percussion instruments are
mentioned. The main part of the article is dedicated to UHPC as a possible material for making
percussion instruments. Design of shell of the drum is discussed in detail.

Keywords: Percussion, Instruments, Materials, UHPC
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VYSOKOHODNOTNY BETON A JEHO UPLATNENI ZA
HRANICEMI STAVEBNICTVI

ULTRA-HIGH PERFORMANCE CONCRETE AND ITS UNUSUAL
APPLICATION

SALAK Martint

Abstrakt

UHPC (ultra vysokohodnotny beton) je inovativni mate-ridl, diky kterému je mozné realizovat
lehci a konstrukcné optimalizované konstrukce s vysokou zivotnosti. Jeho vyuziti jako hlavniho
konstrukcniho prvku je ale zatim jen okrajové, avsak v poslednich letech byly realizoviny prvni
vyznamné mostni stavby s vyuzitim UHPC prefabrikovanych prvki. V tomto prispévku je
analyzovano chovani predem predpjatého deskového panelu, ktery je pouzit pro sténu
komorového mostu, je provedena optimalizace jeho tvaru a jsou predstaveny numerické metody v
programu Atena 3D.

Kli¢ova slova: Image processing, Beton, Rané stari, Zobrazovaci metody

Abstract

UHPC (ultra vysokohodnotny beton) je inovativni mate-rial, diky kterému je mozné realizovat
lehci a konstrukcné optimalizované konstrukce s vysokou Zivotnosti. Jeho vyuziti jako hlavniho
konstrukcniho prvku je ale zatim jen okrajové, avsak v poslednich letech byly realizovany prvni
vyznamné mostni stavby s vyuzitim UHPC prefabrikovanych prvku. V tomto prispévku je
analyzovano chovani predem predpjatého deskového panelu, ktery je pouZit pro sténu
komorového mostu, je provedena optimalizace jeho tvaru a jsou predstaveny numerické metody v
programu Atena 3D.

Keywords: Image processing, Concrete, Early-age, RBSM, Screening technique
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PALAC NAD REKOU - PREDBEZNY NAVRH A POSOUZENI

PALACE ABOVE A RIVER — PRELIMINARY DESIGN AND
ASSESSMENT

SAMEK Daniel*

Abstrakt

Zadanim prdce byl predbézny ndvrh a posouzeni obytného mostu pres reku Vitavu v Praze
V katastralnim vzemi Karlina a Holesovic. Konstrukce je reSena jako dva predpjaté mosty
Z vysokohodnotného betonu (HPC), které jsou navzajem propojené lavkami. Nosnd konstrukce je
tvorena stenami a deskami, které jsou navzdjem ramové spojeny a pusobi jako prostorova
komorova konstrukce. Pro vypocet a navrh konstrukce byly vytvoreny dva modely ve vypocetnim
programu SCIA Engineer 19.1. Prvni deskostenovy model slouzil pro globdlni analyzu
konstrukce a predbézny ndavrh potiebného mnozstvi predpinaci vyztuze. Druhy deskosténovy
model slouzil pro ovéreni konstrukce ve fazich vystavby mostu; u prvaiho podlazi se uvazuje
letmd montdz s postupnym vyvésovdanim, dalsi podlazi byla vybetonovana na pracovni ploSe
tvorené prvnim podlazim.

Kli¢ova slova: Palac nad rekou, Obytny most, ZavéSeny most, Predpinaci vyztuz,
Vysokohodnotny beton

Abstract

The aim of this work was a preliminary design and assessment of a residential bridge over the
Vitava River in Prague in the cadastral area of Karlin and Holesovice. The structure is designed
as two prestressed bridges made of high-performance concrete (HPC), which are interconnected
by footbridges. The supporting structure consists of walls and plates, which are frame-connected
to each other and act as a three-dimensional chamber structure. Two models were created in the
calculation program SCIA Engineer 19.1 for the calculation and design of the structure. The
first slab-wall model was used for global analysis of the structure and preliminary design of the
required amount of prestressing reinforcement. The second slab-wall model was used to verify
the structure in the construction phases of the bridge. The first floor is considered a quick
assembly with gradual suspension. The next floors were concreted on the surface formed by the
first floor.

Keywords: Palace above a river, Residential bridge, Cable-stayed structure, Prestressing
reinforcement, High-performance concrete
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AUTONOMNI ZACELENI TRHLIN V BETONU OBSAHUJICIM
BIO-AKTIVNI CINIDLO A SUPERABSORPCNI POLYMER

AUTONOMOUS CRACK-SEALING IN CONCRETE CONTAINING
BACTERIAL AGENT AND SUPERABSORBENT POLYMER

SCHREIBEROVA Hanal

Abstrakt

V polednich desetiletich se samohojitelny beton na biologické bazi stal populdrnim predmétem
vyzkumu v oblasti stavebnich materidlu. Tento clanek se zabyvad dvéema hlavnimi problémy, které
byly identifikovany v predchozim vyzkumu - neschopnosti bakterii prezit krystalicke tlaky v
tvrdnoucim betonu a potrebu dostatecného zasobovani vodou pro bakteridalni metabolismus. Za
ucelem vyreseni téchto problémit se v soucasné studii aplikuji superabsorpcni polymery (SAP)
do standardni cementové pasty, jednak jako prostredek pro ochranu bakterii, a soucasné jako
potencialni rezervodr potrebné vody. K prokazani pouzitelnosti SAP v samohojitelném bio-
betonu byly pripraveny vzorky cementového kompozitu s pridavkem SAP, vzorky s SAP a
biologickym samohojitelnym Ccinidlem a referencni vzorky. Nasledné bylo zaznamendvino
zaceleni uméle vytvoreni trhlin ve vzorcich a byl stanoven vliv pridani SAP na samohojitelnou
schopnost pouzitého materialu.

Klicova slova: Beton, Samohojitelny, Zaceleni trhlin, SAP, Bakterie

Abstract

In the previous decade, bio-based self-healing concrete became a popular subject of research in
the field of building materials. This article addresses two main issues that have been identified in
previous research - the inability of bacteria to survive crystalline pressures in hardening
concrete and the need for an adequate water supply for bacterial metabolism. In order to solve
these problems, in the present study, superabsorbent polymers (SAP) are applied to a standard
cement paste, both as a means of protection of the bacteria and, at the same time, as a potential
reservoir of the required water. To demonstrate the applicability of SAP in self-healing bio-
concrete, cement composite samples with SAP addition, samples with SAP and biological self-
healing agent and reference samples were prepared. Subsequently, the healing of the artificial
cracking in the samples was recorded and the effect of the addition of SAP on the self-healing
ability of the material used was determined.

Keywords: Concrete, Self-healing, Crack-sealing, SAP, Bacteria
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NAVRH SPOJITE MOSTNI KONSTRUKCE
DESIGN OF A CONTINUOUS BRIDGE STRUCTURE

SKARDA Jan!

Abstrakt

Clanek predstavuje navrh a posouzeni mostni konstrukce na prelozce silnice I1I/11812 pres
budouct prodlouzeni dalnice D4 smérem na Pisek. Na zdkladé smérového a vySkového vedeni
komunikace, jsou vypracovany 4 varianty Tteseni. Vyslednou variantu tvori spojity
deskotramovy nosnik o trech polich s rozpétimi 20 + 34,5 + 20 m. Nosna konstrukce je
podeprena stojkami spojenymi s nosnou konstrukci vrubovymi klouby. Na opérach je potom
konstrukce ulozena na hrncova lozZiska.

Kli¢ova slova: Silni¢ni most, Pfedpjaty beton, Pidorysné zakiivena konstrukce

Abstract

The article represents a design and analysis of a bridge structure on the crossing of relocated
road 111/11812 over the future extension of the motorway D4 towards Pisek. Based on the
geometrical road design of the relocated road, 4 variants of solution are proposed. The result
version is designed as a slab-girder continuous 3-span beam bridge with spans of 20 + 34,5 +
20 m. The load-carrying structure is supported by intermediate piers connected to the deck by
concrete hinges and by end abutments with pot bearings.

Keywords: Road Bridge, Prestressed Concrete, Horizontally Curved Structure
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ORIENTACE OCELOVYCH DRATKU POMOCI
ELEKTROMAGNETICKEHO POLE

ALIGNMENT OF STEEL FIBRES WITH ELECTROMAGNETIC
FIELD

STEPAN Sonka!

Abstrakt

Tento clanek popisuje viiv orientace ocelové rozptylené vyztuze v betonovych prvcich na jejich
findlni unosnost a na tvar jejich pracovniho diagramu. K orientaci ferromagnetickych dratkii je
uzito piisobeni generovaného magnetického pole a v clanku je uvedeno nékolik prikladii uspésné
aplikace magnetického pole pro usmérnéni dratkii v cerstvé betonové smési véetné specifikace
magnetické pole, parametrii civky a zpiisobu jakym byl prvek piisobeni magnetického pole
vystaven. V clanku jsou uvedeny mozZnosti nasledného hodnoceni uspésnosti zarovndni dratkii a
Jjsou uvedeny metody jakymi zarovnani lze hodnotit (rentgen, analyza obrazu atd.) Ddle je
predstaven vlastni vyzkum, kde je prezentovan ndavrh Helmholztovi civky a ndvrh smési, ktera
bude vyuzita pro dalsi experimenty. Po vyhodnoceni dat je predstaven zameér o vyvoj predikcni
metody za uziti soft-computingu.

Kli¢ova slova: Orientace dratki, Cementovy kompozit, Magnetické pole, Automatizace

Abstract

This article describes the possible approaches for aligning the ferromagnetic fibre reinforcement
in fresh concrete mixture and the effect of aligned fibres in Aligned Steel Fibre Reinforced
Concrete (ASFRC) on the final strength and the working diagrams of such samples. For the
fibres alignment is generated magnetic field used. In the article, there are presented examples
from literature, where the successful aligning of steel fibres was used. Described are the
experiments set ups under effect of homogeneous magnetic field, impulse of magnetic field and
linear movement of fresh sample through the magnetic field. There are also presented
methodologies how to evaluate the alignment (X-ray, image processing etc.). There is mentioned
the following research, first Helmholzt coil design and mixture design for aligning the fibres.
The development of prediction method based of soft-computing of alignment of steel fibres is
described.

Keywords: Fibre Orientation, Cementitious Composite, Magnetic Field, Automation
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NELINEARNI ANALYZA KONSTRUKCE Z UHPC
NON-LINEAR ANALYSIS OF UHPC STRUCTURE

TOMAN Krystof *

Abstrakt

Tento clanek shrnuje teoreticky zaklad i praktickou cast diplomové prace [1] zamérené na
nelinedarni analyzu konstrukce z UHPC materidalu. Teoreticka cast priblizuje vyvoj betonii — od
vysokohodnotnych az po soucasné ultravysokohodnotné (UHPC) a zaméiuje se Na vyuZziti
nelinedrni analyzy pri posuzovani konstrukci. V praktické casti je posouzena redalnd konstrukce z
materialu UHPC, konkrétné "cyklopoint Chocenice". Konstrukce je podrobena nelinedrni
analyze vcetné pravdépodobnostniho vyhodnoceni miry spolehlivosti. Spolehlivost konstrukce je
posouzena podle platné CSN EN 1990.

Kli¢ova slova: Material UHPC, Nelinearni analyza, Materidlovy model, Software ATENA,
»Cyklopoint Chocenice*

Abstract

This article summarizes the theoretical part and practical part of the diploma thesis [1] which is
focused on non-linear analysis of a structure made of UHPC material. The theoretical part
describes the development of high-performance concrete up to current ultra-high-performance
concrete (UHPC) and focuses on the use of nonlinear analysis in the assessment of structures. In
the practical part the real construction of UHPC material is assessed, specifically the
"cyklopoint Chocenice". The structure is subjected to nonlinear analysis, including probabilistic
evaluation of the classes of reliability. The reliability of the structure is assessed according to
the valid CSN EN 1990.

Keywords: UHPC Material, Non-linear Analysis, Material Model, Software ATENA,
“Cyklopoint Chocenice”
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METODY OSVETLENI VYSOKORYCHLOSTNICH JEVU
METHODS OF LIGHTING OF HIGH-SPEED EFFECTS

TRTIK Tomas!

Abstrakt

Prispévek prezentuje testovani moznych zpusobui osvétleni scény pri detonaci vybusnych latek.
Praskovy hlinik o hmotnostech 75 g, 150 g, 300 g a argon, ktery byl naplnén do lahve s vnitinim
pretlakem 1 bar, byl testovan jako zdroj osvétleni v experimentu. Trhavina (Trinitrotoluen) o
hmotnosti 75 g byla pouZita pro iniciaci vSech zdrojii osvétleni. Prispévek prezentuje vysledky
testii - zpozdeéni mezi zapalenim svételného zdroje a hlavni detonaci, intenzitu osvéetleni pro
testované varianty a hodnoti vyhodnost testovanych vybusnin pro osvétleni scény zachycené
vysokorychlostni kamerou. Experiment prokdzal, zZe hlinikovy prasek je stabilni zdroj svétla,
ktery Ize presné davkovat. Optimalni dobu prodlevy mezi zaZehnutim osvetlovaci latky a hlavni
detonaci Ize stanovit na 8 ms.

Klicova slova: Hlinikovy prasek, Argon, Benzin, Osvétleni, Vysokorychlostni kamera

Abstract

The paper presents testing of possibilities of lighting of the scene at detonation with explosive
agents. Aluminum powder of 75 g, 150 g, 300 g and argon, which was filled into a bottle with an
internal overpressure of 1 bar, was tested as a light source in the experiment. An explosive
(Trinitrotoluene) weighing 75 g was used to initiate all light sources. Paper presents results of
the tests — delay between ignition of light source and the main detonation, intensity of lighting
for tested variants, and evaluates convenience of tested explosive agents for illuminating of the
scene captured by high-speed camera. The experiment showed that aluminum powder is a stable
light source that can be accurately dosed. The optimal delay time between the ignition of the
light source and the main detonation can be set to 8 ms.

Keywords: Aluminum Powder, Argon, Petrol, Lighting, High-speed Camera
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KREHKE PORUSENI ZELEZOBETONOVYCH PRVKU
S KONSTRUKCNIM VYZTUZENIM NA SMYK A KROUCENI

BRITTLE FAILURE OF THE RC MEMBERS WITH THE MINIMUM
SHEAR AND TORSIONAL REINFORCEMENT

VESECKY Jan!

Abstrakt

Soucasna pravidla pro navrhovani betonovych konstrukci dle Eurokodu 2 umoznuji navrhnout
pouze minimalni (konstrukcni) smykovou vyztuz nosniku v pripadé, Ze posouvajici sila
a/nebo kroutici moment nezpiisobi vznik trhlin. Je-li tento predpoklad splnén, nemusi byt
unosnost smykové vyztuze ovérovana. Formou jednoduché parametrické studie predloZeny
Clanek ukazuje, Ze iU prvki se zcela typickym prurezem, vyrobenych z bézného betonu, miize
unosnost pred vznikem trhlin vyrazné prekrocit unosnost samotné konstrukcni vyztuze. Tento
problematicky jev miize nastat u prurezii malych rozmérii pouzivanych NV pozemnich stavbach, a
stava se jesté vyznamnéjsim u prirezii velkych rozméru, typickych pro mostni konstrukce.
Vznikne-li u takto navrzeného prvku, spliujiciho veskeré pozZadavky normy, jedina smykova
trhlina, miize nastat okamzité pretrZeni nedostatecné unosné smykové vyztuze a kirehky kolaps
prvku.

Kli¢ova slova: Eurokodd 2, Konstrukéni zasady, Smyk, Krouceni, Kitehké poruseni

Abstract

The current design rules for concrete structures according to the Eurocode 2 allow the design of
the minimum shear reinforcement of a beam when the shear force and/or the torsional moment
do not cause cracks in concrete. When such a premise is met, the load-bearing capacity of the
shear reinforcement does not have to be checked. The presented paper shows, by using a simple
parametric study, that even for a concrete member with the typical cross-section, made out of the
ordinary concrete the load bearing capacity of an uncracked member, may significantly exceed
load bearing capacity of minimum shear reinforcement. Such phenomenon may occur even for
the small cross-sections, typically used in buildings. It becomes even more significant for the
bigger cross-sections, typical for the bridge structures. If a single shear crack occurs in such a
member, which satisfies all the requirements according to the standard, a rupture of insufficient
shear reinforcement may follow and the whole member may undergo a sudden brittle failure.

Keywords: Eurocode 2, Minimum Reinforcement, Shear, Torsion, Brittle Failure
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ZAKLADY PROBLEMATIKY VYBUCHU A JEJICH VLIV
NA STAVEBNI KONSTRUKCE

BASICS OF EXPLOSION ISSUES AND THEIR IMPACT
ON CONSTRUCTION BEHAVIOR

VRBA Pavel*

Abstrakt

Prdce pojednava o zdkladnich charakteristikach potrebnych pro zorientovani v problematice
vybuchut a jejich Vlivu konstrukce. Jsou predstaveny zdroje vybuchu, déleni dle zpiisobu uvolnéni
energie, mechanizmy jakymi k explozi dochdzi. Podrobnéji je popsdn hlavnim destrukcni cinitel,
kterym je tlakova vina, jeji déleni a zpiisob Sireni. Jsou predstavené nékteré bézné pouzivané
zpiisoby pro analyzu chovani konstrukce pri zatizeni tohoto charakteru. V zaveru jsou
predstaveny nékteré alternativni pristupy ke stanoveni rozsahu poskozeni zpuisobené tlakovou
vinou. Cilem prdce bylo sestavit uceleny prehled zakladnich informaci potiebnych pro dalsi
vyzkum V této oblasti.

Kli¢ova slova: Vybuch, Tlakova vina, VzdusSna razova vina, Plastické pretvoreni, Rotaé¢ni
kapacita, Dynamicka analyza

Abstract

The following paper is dedicated to explosions and their impact on construction behavior. It
focuses on basic properties that are essential to get a basic overview. The following variables
are introduced: the sources of explosions, mechanics that cause explosions, and the differences
in energy-releasing. In detail, there is explained the main destructive factor which is the
pressure wave with related properties such as the way of spreading and the typology of pressure
waves. Furthermore, the paper introduces the typical approaches to analyze the structure
affected by the explosion. In the end, the paper focuses on alternative methods to determine the
range of damage caused by the pressure wave. The paper aimed to put together a basic overview
of the essential principles which can be the basis for the next research in the presented field.

Keywords: Explosion, Pressure Wave, Shock Wave, Plastic Strain, Rotation Capacity,
Dynamic Analysis
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MIKROMECHANICKE VLASTNOSTI CEMENTOVE PASTY
MODIFIKOVANE METAKAOLINEM A NANOJILEM

MICROMECHANICAL PROPERTIES OF CEMENT PASTE
MODIFIED BY METAKAOLIN AND NANOCLAYS

ZACHARDA Vojtéch?

Abstrakt

Tato prdce se zabyva porovnanim mikromechanickych viastnosti a mikrostruktury cementovych
past s prisadami pouzivanymi v betonu ke snizeni bocniho tlaku na bednéni. Prace se zamérila
na dveé aditiva pouzitd pro tento ucel, a to metakaolin a typ nanojilu sepiolit. K popisu jejich
mikrostruktury byl pouzit radkovaci elektronovy mikroskop. Mikromechanické viastnosti byly
zkoumdany nanoindentaci na tiech typech vzorkii: prostd cementova pasta a dvé smesi obsahujici
prisadu metakaolinu a nanojilu. Z vyhodnocenych vysledkii ve formé histogramii vlastnosti byl
odvozen modul pruznosti, tvrdosti a parametr dotvarovani. Bylo zjisténo, Ze v cementové pasté
S metakaolinem se zvySilo mnozstvi gelu C-S-H. V cementové pasté s nanojilem byl nalezen
zvySené mnozstvi portlandit a nezhydratovaného slinku. Vysledky byly potvrzeny elektronovou
mikroskopii. \'yzkum byl doplnén mérenim pevnosti v tlaku na kostky na makroskopické urovni.

Kli¢ova slova: Cement, Hydratace, Metakaolin, Nanojil, Nanoindentace

Abstract

This work deals with the comparison of micromechanical properties and microstructure of
cement pastes with additives used in concrete to reduce the lateral pressure on the formwork.
The work focused on two additives used for the purpose, namely metakaolin and a nanoclay
sepiolite. A scanning electron microscope was used to describe their microstructure.
Micromechanical properties were investigated by nanoindentation on three sample types: plain
cement paste and two mixtures containing the additive of metakaolin and nanoclay. From the
evaluated results in the form of property histograms, the modulus of elasticity, hardness and
creep parameter were derived. It was found that in the cement paste with metakaolin the amount
of C-S-H gel increased compared. Increased portlandite and the amount of unhydrous clinker
was found in the cement paste with nanoclay. The results were confirmed by electron
microscopy. The research was supplemented with the measurement of the compressive strength
on cubes at the macroscopic level.

Keywords: Cement, Hydration, Metakaolin, Nanoclay, Nanoindentation
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VIZE NAVRHOVANI OBLOUKOVE BETONOVE
KONSTRUKCE S VYUZITIiM MODERNICH TECHNOLOGII

A VISION OF DESIGN OF AN ARCH CONCRETE STRUCTURE
USING MODERN TECHNOLOGIES

ZAZIRE] Stanislav?

Abstrakt

Tento clanek se zabyva vizi ndvrhu a vystavby obloukové betonové konstrukce s vyuzitim
modernich technologii (jako napr. BIM, parametrické a generativni navrhovani, digitalni
fabrikace apod.). Prechod na tyto metody umoziuje usnadnéni a zrychleni procesii, zvysSeni
bezpecnosti a efektivity. Vzhledem ke zvolenym technologiim (robotizace a prefabrikace) a
postupu vystavby byla zdaroven nutnd optimalizace vychoziho tvaru konstrukce. Pro optimalizaci
byl vybran geneticky algoritmus, a to pro jeho efektivitu a univerzalnost. Cely algoritmus vcetné
vypoctu pomoci metody konecnych prvkii byl implementovan v jazyce Python. V zdveru jsou
predstaveny vysledky optimalizace spolu s vyhodami a nevyhodami daného pristupu.

Kli¢ova slova: Robotizace, Digitalni fabrikace, Geneticky algoritmus, Optimalizace,
Python, Metoda kone¢nych prvki

Abstract

This article deals with the vision of design and construction of an arch structure using modern
technologies (such as BIM, parametric and generative design, digital fabrication etc.).
Transition to these methods can lead to facilitation and process acceleration or safety and
efficiency improvement. Due to used technologies (robotization and prefabrication) and
construction progress, an optimization of default shape was needed. A genetic algorithm was
selected for its versatility and efficiency to optimize the initial shape. The whole algorithm
(including finite element method analysis) was compiled in Python language. At the end, the
results of optimization are introduced along with advantages and disadvantages of such an
approach.

Keywords: Robotization, Digital Fabrication, Genetic Algorithm, Optimization, Python,
Finite Element Method
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SOFTWAROVE NASTROJE PRO POZARNI INZENYRSTVIi
SOFTWARE TOOLS FOR FIRE ENGINEERING

BENYSEK Martint

Abstrakt

Cldanek se vénuje popisu softwarovych ndstrojii pro analyzu a algoritmizaci modelii pozdru
a jejich vyuziti v pozarnim inZenyrstvi. S ohledem na komplikovany proces ziskani vyslednych
pribehii teplot ze sofistikovanych modelit pozaru, jako jsou zonové modely, zastoupené napr.
programem CFAST, a dynamické modely kapalin a plynii, zastoupené napr. programem FDS,
byl vytvoren program DataPlot. Tento nastroj slouzi ke zpracovani, zobrazeni a porovnani
vyslednych hodnot pribéhii teplot. V literatuie je popsano velké mnozstvi zjednodusenych
modelii pozaru. Pro usnadneéni prace s témito modely byl vytvoren program FMC (Fire Models
Calculator). Tento program obsahuje vybrané zjednodusené modely pozdru, se kterymi lze
efektivne pracovat. Oba softwarové nastroje jsou vytvoreny v prostiedi programovaciho jazyka
MATLAB a maji podobu samostatné spustitelnych aplikaci.

Kli¢ova slova: Pozarni inZenyrstvi, Modely pozaru, MATLAB, FDS, CFAST

Abstract

This paper is focused on the analysis and algorithmization of fire models for fire engineering.
Based on the complicated process of obtaining results from the sophisticated fire models — zone
models (e. g. software CFAST — Consolidated Fire and Smoke Transport Model) and
Computational Fluid Dynamics models (e. g. software FDS — Fire Dynamics Software), a
software tool DataPlot was developed. This tool serves for elaboration, display, and comparison
of the resulting values of the temperature curves. In literature, there are available many
simplified fire models. In order to simplify the usage of these models, a software tool FMC (Fire
Models Calculator) was developed. This software tool contains selected simplified fire models.
The software tools are developed in the MATLAB environment and they work as standalone
applications.

Keywords: Fire Engineering, Fire Models, MATLAB, FDS, CFAST

! Ing. Martin Benysek, e-mail: martin.benysek@fsv.cvut.cz,

Supervisor: prof. Ing. Jaroslav Prochazka, CSc.
33


mailto:martin.benysek@fsv.cvut.cz

PhD Workshop, Department of Concrete and Masonry Structures t‘i__%t
November 13, 2020, Prague /i\:rg

LEHKY BETON Z POROVITEHO KAMENIVA
S ROZPTYLENOU VYZTUZI

LIGHTWEIGHT AGGREGATE FIBRE REINFORCED CONCRETE

CIBULKA Tereza!

Abstrakt

Betonové zdivo je pomeérné levné diky Siroké dostupnosti kameniva pouzivaného do vyrobniho
procesu. Tato kameniva viak nejsou vidy z hlediska materialu vhodnad pro pouziti do nosnych
konstrukci. Obvyklym 7eSenim problému kiehké charakteristiky betonovych prvkii je pridani
ocelové vyztuze. Toto reSeni vSak miize byt nakladné, velmi zavislé na kvalite provedeni prace
azejména na kvalité dostupné oceli. Moznou alternativou k betondrské vyztuzi se ukazalo
pridani ocelovych vidken do betonové smési. Pri pridani ocelovych vidken do lehkého betonu s
porovitym kamenivem prokdzaly vyzkumy navyseni pevnosti v tahu, houZevnatosti a duktility.
Clanek se vénuje problematice lehkého betonu s porovitym kamenivem vyztuzZeného viikny
zejména Z hlediska fyzikdlnich viastnosti, se zvldstnim zietelem na vyztuzeni ocelovymi dratky.

Klic¢ova slova: Lehky beton, Porovité kamenivo, Vlaknobeton, Vlakno, Dratky

Abstract

Concrete masonry is relatively low in cost due to the wide availability of aggregates used in the
production process. These aggregate materials are not always suitable for structural use. The
common solution to the issue of brittle concrete element characteristics is addition of steel
reinforcement. However, this solution can be expensive, highly dependent on the quality of the
labour and especially on the quality of the available steel. A possible alternative to conventional
steel reinforcement has proven to be the addition of steel fibres to the concrete mix. By adding
steel fibres to lightweight aggregate concrete, research has shown an increase in flexural
strength, toughness, and ductility. The paper deals with the topic of lightweight aggregate
concrete reinforced with fibres, especially in terms of physical properties, with special regard to
the reinforcement of steel fibres.

Keywords: Lightweight concrete, Lightweight aggregate, Fibre reinforced concrete, Steel
fibre
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ANALYZA POMERU JEDNOTLIVYCH FRAKCI KAMENIVA
V DRATKOBETONU

ANALYSIS OF THE RATIO OF FRACTIONS OF AGGREGATE
IN THE STEEL FIBRE REINFORCED CONCRETE

FLEISSIG Jan?

Abstrakt

Predlozeny clanek se zabyva analyzou pomeéru jednotlivych frakci kameniva v dratkobetonu
S ohledem na minimalizaci nakypreni smési kameniva ocelovymi vidkny. Pro analyzu byly
pouczity frakce kameniva 0-4, 4-8 a 8-16 a ocelova vidkna Dramix 3D 65/60 BG. Intuitivné Ize
predpokladat, Ze frakce kameniva 0-4 bude ocelovymi vidkny ovlivnéna nejméné s ohledem
na nakypreni a naopak frakce 8-16 bude ocelovymi vidkny ovlivnéna nejvice s ohledem na
nakypreni. Z tohoto predpokladu by vychadzelo jako idedlni nahrazeni frakce 8-16 frakci 0-4,
¢imz by ale byla vyrazné narusSena struktura vysledného drdatkobetonu. Cilem je tedy stanovit
idedlni pomér frakci 4-8 a 8-16 (s ohledem na nakypreni ocelovymi viikny) a tento pomér
doplnit vhodnym mnozstvim frakce 0-4.

Kli¢ova slova: Analyza, Kamenivo, Ocelova vlakna, Nakyp¥eni, Dratkobeton

Abstract

The paper is focused on the analysis of the ratio of individual fractions of aggregate in the steel
fibre reinforced concrete with regard to reduction the loosening of the aggregate mixture
influenced the steel fibres. The aggregate fractions 0-4, 4-8 and 8-16 and the steel fibres Dramix
3D 65/60 BG were used for the analysis. It can be assumed intuitively that the aggregate fraction
0-4 is less affect by steel fibres with regard to loosening than aggregate fraction 8-16. According
to the previous statement it would be ideal the using fraction 0-4 instead of fraction 8-16, which
would significantly disrupt the structure of the steel fibre reinforced concrete. The aim is to
determine the ideal ratio of fraction 4-8 and 8-16 (with regard to loosening influenced the steel
fibres) and the fraction of aggregate 4-8 plus fraction 8-16 to supplement with the appropriate
amount of fractions 0-4.

Keywords: Analysis, Aggregates, Steel fibres, Loosening, Steel fibre reinforced concrete
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VETRNA ZEBRA NA PLASTICH CHLADICICH VEZI
WIND RIBS EFFECT ON COOLING TOWER

HARAZIM Petr!

Abstrakt

Tato prace se zabyva proudeéni vzduchu kolem chladicich vézZi s prirozenym tahem opatienymi
meridiondlnimi vétrnymi Zebry v transkritickém reZimu proudeni. Prace se soustredi na ucinnost
snizeni maximdlniho sani na pldsti chladicich vézi pomoci vétrnych Zeber. Ucinnost vétrnych
zeber byla zkoumadna numerickymi CFD modely. Pro vypocet byl pouzit program zaloZen na
metodé konecnych objemit ANSYS Fluent, kde byla chladici véz modelovana vietné technologie.
Technologie NDCT byla modelovana jako porézni prostiedi, jemuz byly zadany ztraty tlaku a
teplota. Vetrna zebra byla modelovana fyzicky s riznou cetnosti a vyskou. Vypoctena data byla
porovnana s experimentdlnimi vysledky a normativnimi predpisy. Studie ukazuje ucinnosti
riiznych tvaru vétrnych zZeber.

Klicova slova: Meridionalni vétrna Zebra, Chladici véZe s prirozenym tahem, ZatiZeni
vétrem, CFD

Abstract

This work deals with the air flow around naturual draft cooling towers (NDCT) provided with
meridional wind ribs in the transcritical flow regime. The work focuses on the effectiveness of
reducing the maximum suction on the cooling towers shell by wind ribs effect. The efficiency of
wind ribs was investigated by numerical CFD models. The ANSYS Fluent finite volume solver
was used for the calculation. The cooling tower was modelled including the technology. NDCT
technology was modelled as a porous medium with pressure losses and temperature losses. The
wind ribs were physically modelled with different frequencies and heights. The calculated data
were compared with experimental results and normative regulations. The study shows the
efficiencies of different shapes of wind ribs.

Keywords: Meridional wind ribs, Natural drag cooling tower, Wind load, CFD
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VLIV KOMBINOVANEHO UCINKU PUSOBENI VYSOKE
TEPLOTY A VYBUCHU NA BETONOVE PRVKY

INFLUENCE OF COMBINATED EFFECT OF HIGH
TEMPERATURE AND BLAST ON CONCRETE ELEMENTS

HORNIKOVA Katefinal

Abstrakt

Tento clanek se zabyva vilivem kombinovaného ucinku pusobeni vysoke teploty a vybuchu na
betonové konstrukce (cementové kompozity obecné). Volné navazuje na jiz diive prezentované
experimenty. Clanek prezentuje probéhly experiment a data jim ziskand. V ramci experimentu
byly zkuSebni vzorky tri typii materidlu zatizeny piisobenim vysoké teploty (ohraty v peci na
predem danou teplotu) a poté vystaveny blizkému vybuchu. Data ziskana z piisobeni vysoké
teploty jsou predevsim grafy nariistu teplot v danych materialech. Maximalni dosazené teploty
Jsou dulezité pro stanoveni teplotniho pole v prvku, pricemz dané teploty ovliviuji materidalové
vlastnosti materidlu. Data ziskana po vystaveni vzorki vybuchu jsou rychlost odletujicich cdstic
z hrany odvrdacené vybuchu a rozsah poSkozeni. Na zdver clanku jsou uvedenad data shrnuta a
pripravena pro dalsi aplikaci do numerickych simulaci a vyhodnoceni.

Kli¢ova slova: Pozar, Vybuch, Vysoké teploty, Cementové kompozity

Abstract

This article deals with the influence of the combined effect of high temperature and blast on
concrete structures (cement composites in general). It follows on previously presented
experiments. The article presents the experimental measurement and the data obtained by it. In
the experiment, test specimens of three types of concrete material were exposed to high
temperature (heated in a furnace to a predetermined temperature) and then exposed to a near
blast. The data obtained from the action of high temperature are mainly graphs of temperature
increase in the specimens. The maximum temperatures reached are important for determining
the temperature field in the element, which temperatures affect the material properties of the
material. The data obtained after exposure of the blast are the velocity of the particles flying off
the edge of the explosion and the extent of the damage. At the end of the article, the data are
summarized and prepared for further application in numerical simulations and evaluations.

Keywords: Fire, Blast, High temperature, Cementious composites
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NASTROJ PRO ANALYZU A POSOUZENI
ZELEZOBETONOVE UHLOVE OPERNE STENY

CALCULATION TOOL FOR REINFORCED CONCRETE
RETAINING WALL ANALYSIS AND ASSESSMENT

HORSKA Alenal

Abstrakt

Byl vytvoren vypocetni nastroj pro analyzu a posouzeni zelezobetonové uhlové operné steny v
prostiedi Excel. Uzivateli tohoto vypocetniho nastroje je k dispozici Sirokd nabidka parametrii
k nastaveni geometrie uhlové stény, charakteristik a urovni zemin v blizkosti konstrukce,
hladiny vody, materidalu konstrukce i zeminy a zatizeni. Viechny nastavitelné parametry jsou
pro jednoduchost popsany v panelu kOmentari, v nemz jsou uvedené rovnéz rovnice pouZzité ve
vypoctu. Vystupem analyzy je posudek posunuti a preklopeni stény, unosnosti zakladové spary a
rozhodujici vnitini sily pro ndsledny navrh a posouzeni vyztuzeni konstrukce. Postup vypoctu je
proveden dle Eurokédu. Vypocetni nastroj poskytuje vysledky pro odvodnéné i neodvodnéné
podminky. Konstrukce je posouzena pro tii ndavrhové situace. Tento clanek popisuje zminény
vypocetni nastroj a ukazuje Siri jeho uplatnéni.

Kli¢ova slova: Uhlova opérna sténa, Analyza konstrukce

Abstract

A calculation tool for reinforced concrete retaining wall analysis and assessment was prepared
in Excel spreadsheet environment. The user of the calculation tool is able to set wide range of
parameters describing the geometry of the wall, the soil and water conditions and levels,
material characteristics of both the wall and soil and loading. For convenience of the user, all
the input parameters are described and explained in the comment panel as well as the formulas
used in the analysis. The calculation output includes assessment of wall slide, overturn and
bearing of the underbase soil. Decisive internal forces of the structure are calculated for their
further use in reinforced concrete assessment. The methodology used for the analysis is in line
with Eurocode. Both drained and undrained conditions of the soil are considered, and three
loading scenarios are assessed. This article describes the calculation tool, and shows its
abilities and range of use.

Keywords: Retaining Wall, Structural Analysis
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NUMERICKE MODELOVANI UHPFRC DESEK
VYSTAVENYCH KONTAKTNIMU A BLIZKEMU VYBUCHU

NUMERICAL EVALUATION OF UHPFRC SLABS SUBJECTED TO
CONTACT AND CLOSE-IN EXPLOSION

JANOTA Ondiej*

Abstrakt

Predmétem tohoto prispévku je shrnuti ziskanych poznatkii na poli numerického modelovani
Z dvou experimenti zamérenych na stanoveni vybuchové odolnosti prvkii z vysokohodnotného
drakobetonu (dale UHPFRC). V ramci obou na sobé nezavislych experimentii, bylo sledovano
chovani UHPFRC desek pri zatiZeni jak kontaktnim, tak blizkym vybuchem. I pres piivodni snahu
nebylo mozné, vzhledem k charakteru zatizeni, detailné zachytit chovani prvkii primo béhem
zatizeni vybuchem. Pro tento ucel byly vytvoreny numerické vypocetni modely, na kterych bylo
mozné simulovat a ndsledné vyhodnotit chovani prvku béhem vybuchu. Numerické modely byly
vytvoreny se tremi variantami simulace vybuchu. Tyto varianty byly mezi sebou porovndny a
vysledky experimentii byla posouzena vystiznost modelii. Vysledky ukazuji, Ze je mozné obecnée
simulovat jednotlivé deéje (Sireni trhlin, kumulace napéti, poskozeni prvkii) pomoci numerickych
modelii. Nicméné pri porovnani experimentu a numerickych modelit z hlediska exaktné...

Kli¢ova slova: Vybuchova odolnost, UHPFRC desky, Numerické Modely, Trhliny

Abstract

This paper presents achievements in the field of the numerical simulation of the fibre reinforced
concrete (FRC) and ultra-high performance fibre reinforced concrete (UHPFRC). The
numerical simulations were performed to verify results of two experimental programmes focused
on the blast resistance of FRC and UHPFRC. The response of the FRC and UHPFRC slabs to
the contact and near-field blast was studied in these two experiments. As the detail behaviour of
specimens could not be observed because of the blast load, the numerical models were prepared.
The accuracy of the numerical models was evaluated based on the comparison of numerical and
experimental results. Different approaches for blast simulation were tested and compared. The
results indicate that the various phenomena (e.g. overpressure propagation, stress cumulation,
crack propagation and damage extend) can be successfully simulated. However, the comparison
of the soffit velocity, measured with the PDV unit and numerical model showed shortcomings of
the numerical model. These numerical model inaccuracies are discussed and their reasons...

Keywords: UHPFRC slabs, Numerical models, Cracks
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METODA ZRALOSTI — PRINCIP, KALIBRACE, POUZITI A
PRESNOST

MATURITY METHOD - PRINCIPLE, CALIBRATION,
APPLICATION AND ACCURACY

KASAL Pavel !

Abstrakt

Tento prispévek se zabyva praktickym pouZitim metody zralosti de Vree, zejména provedenim
kalibrace, presnosti urcovani pevnosti v tlaku betonu touto metodou a rozsahem jejiho pouZziti.
Vzhledem k tomu, Ze metoda zralosti se v ceské literature témér nevyskytuje, tak velkd cdst
prispévku je venovana vykladu teoretickych principii metody. V prispévku jsou uvedeny tri
provadené zkousky presnosti z odlisnych provozii a statiu. Hlavnim cilem prispévku je
podrobnéjsi seznameni s metodou zralosti a ziskani predstavy o mozné presnosti. Tento
prispévek se zabyva nasledujicimi otazkami. Jak se provddi kalibrace? K cemu je mozné
kalibracni primku pouzit? Jaka jsou jeji omezeni a presnost?

Kli¢ova slova: Beton raného stari, Pevnost v tlaku, Metoda zralosti, Kalibra¢ni piimka,
Validace

Abstract

This paper deals with the practical use of the maturity method DeVree. The procedure of
calibration, the accuracy of estimated compressive strength value, and limitations of the method
are presented. Due to the lack of data about this method in Czech literature, theoretical
principles of the method are shown in large part of the paper. Three tests of accuracy are
presented from different settings and regions. The main goal of this paper is the detailed
introduction of the maturity method and a clear picture of possible accuracy. The paper deals
with the following questions. How to perform calibration? What is the possible use of a
calibration curve? What are the limitations and accuracy?

Keywords: Early-age concrete, Compressive strength, Maturity method, Calibration line,
Validation
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ANALYZA VZNIKU TRHLIN NA TENKOSTENNEM PRVKU

CRACK DEVELOPMENT ANALYSIS OF AN THIN UHPC
ELEMENT

KOPALOVA Michaela®

Abstrakt

UHPC patii kvyznamnym prvkum pri vyvoji a vyzkumu novych modernich betonovych
konstrukci. Je to moderni material vykazujici veskerée pozitivni viastnosti z hlediska efektivity
navrhu a realizace konstrukci. V tomto prispévku je analyzovano chovani predem predpjatého [
nosniku z UHPC, ktery je zatézovan ctyrbodovym ohybem. Predem predpjaté nosniky byly
vyhotoveny ve dvou variantich — plnosténny a s vylehcenou stojinou, ktera reprezentuje chovani
prefabrikovanych stén na moste. Na zaklade vysledkii experimentu, jsou obe varianty porovnany
a jsou odvozeny numerické a materidalové modely v programu SCIA Engineer pro UHPC.

Kli¢ova slova: UHPC, Smykové namahani, Tenkosténny prvek, Prefabrikace, Predpéti

Abstract

UHPC is one of the essential elements in the development and research of new modern concrete
structures. It is a material showing all the positive qualities in terms of the design efficiency and
construction process. In this paper, we analyze the behavior of prestressed UHPC I-beam with
lightened web that is loaded by four-point bending test. Pretensioned beam specimens were
analysed in 2 variants — with continuous web and with lightened web. Based on the experimental
results both variants are compared and numerical and material models suitable for UHPC
modelling in software SCIA Engineer are presented. In SCIA Engineer the modified Mazarz
material damage model is implemented which is applicable for material with residual strength
typical for FRC and UHPFRC.

Keywords: UHPC, Thin element, Shear resistence, FRC, Precast

! Ing. Michaela Kopalova, e-mail: michaela.kopalova@fsv.cvut.cz,

Supervisor: doc. Ing. Lukas Vrablik, Ph.D.
41


mailto:michaela.kopalova@fsv.cvut.cz

PhD Workshop, Department of Concrete and Masonry Structures t‘i__%ﬂ'/;t
November 13, 2020, Prague /i\:rg

NAVRH RADIALNIHO PREDPETI ZTUZUJICICH PRSTENCU
HYPERBOLICKYCH KONSTRUKCI

RADIAL PRESSTRESSING OF REINFORCEMENT RING OF THE
HYPERBOLIC STRUCTION

PRAZAK Ales!

Abstrakt

V ramci disertacni prace, je provaden navrh radidalniho predpéti ztuzujicich casti konstrukce
rotacniho hyperboloidu, ¢imz jsou konstrukce tahového kominu chladicich veézZi s prirozenym
tahem. Tento postup se vSak da pouzit i pro vdilcové konstrukce, napriklad technologickych
nadrzi cisticek odpadnich vod. Posudky reSené v této casti prace se zakladaji na konstrukcnich
detailech navrzenych v predeslych etapach vyzkumu. Jedna se o piidorysné a vySkové vedeni
kabelii predpinaci vyztuze, jejich piidorysné rozdéleni z ditvodu zachovani velikosti chténé
predpinaci sily a detail kotevnich oblasti z diivodu minimalizace ztrat radialniho predpéti
V téchto mistech. Takto navriené predpéti je nyni posuzovano z duvodu vznikajicich ztrat
radialniho predpéti, dotvarovini a smrstovani betonu a dle vysledkii je opéet optimalizovin
puvodni navrh predpeéti.

Kli¢ova slova: Chladici véz, Radialni predpéti, Ztraty predpéti, Dotvarovani, Smrst’ovani

Abstract

In the dissertation is solved design of post-tensioned radial reinforcement of reinforcement parts
hyperbolic structures. Mainly they are structures of natural draft cooling towers, but a similar
design can be used for technological tanks of wastewater treatment plant. Assessments solved in
this part of research are based on design details proposed in the previous stages of the research.
It is mainly about floor and elevation design of prestress cabels, theirs floor radial distribution
and details of anchor areas, to minimize losses of prestressing and maintain the desired
prestressing force. This prestressing design being solved nowdays, due to prestressing losses,
creep and shrinkage.

Keywords: Cooling tower, Radial presstressing, Prestressing losses, Creep, Shrinkage

! Ing. Ales Prazak, e-mail: ales.prazak@fsv.cvut.cz,

Supervisor: doc. Ing. Lukas Vrablik, Ph.D.
42




) PhD Workshop, Department of Concrete and Masonry Structures
C‘L%/( p p y
i\:f November 13, 2020, Prague

VYHODNOCENI MERENI SMRSTOVANI A DOTVAROVANI
PATENTOVANE SMESI UHPC OSETROVANE TEPLOTOU

EVALUATION OF CREEP AND SHRINKAGE OF PATENTED
ADMIXTURE OF UHPC WITH APPLIED HEAT-TREATMENT

PRIBRAMSKY Vladimirt

Abstrakt

V tomto prispévku je uveden popis a vyhodnoceni experimentalniho overeni reologickych
viastnosti patentované smési UHPC osetfované riiznymi scéndri za zvySené teploty a ve vodnim
prostredi. Pro vyhodnoceni je uveden mozny pristup za pouziti modifikovaného modelu B4, ktery
Jje v soucasnosti povazovan za nejpokrocilejsi materialovy model, ktery je zaloZen na velmi dobré
shodé s velkym mnozstvim experimentalnich méreni. Z hlediska pouziti pro predikci chovani
ultra vysokohodnotného betonu (UHPC) se jevi byt model B4 nanejvys vhodny, nebot popisuje
dlouhodobé chovaini betonu na zdikladé mnozstvi pouzitych primési a ddile také uvazuje s
moznosti zahvivani Cerstvého betonu pro urychleni hydratace v pribéhu osSetFovani. Soucasny
model B4 ma radu limitujicich podminek, které UHPC svymi vlastnostmi casto vyrazné
prekracuje. V tomto clanku jsou tyto limity modelu B4 identifikovany a je predstavena adaptace
modelu B4 pro pouziti na smési UHPC

Kli¢ova slova: UHPC, Dotvarovani, Smr$t’ovani, Model B4, OSetiovani teplotou

Abstract

In this paper the description and evaluation of results of experimental verification of rheological
properties of patented mixture of UHPC is presented. The specimens were cured with various
curing regimes including curing by an increased temperature and in a water saturated
environment. For the evaluation of the results an adapted model B4 is used, which is considered
the most advanced rheological material model based on great consistency with large set of
experimental results. It seems to be viable for use for prediction of creep and shrinkage of ultra-
high-performance concrete (UHPC) as it predicts long-term strains by incorporating effect of
volume of additives and admixtures used in the fresh concrete. Model B4 also takes into effect
thermal treatment of fresh concrete, which accelerates cement hydration in early age. Current
model B4 has several limitations that are often exceeded by characteristics of UHPC. In this
paper, these limits are identified and viable adaptation of model B4 is presented.

Keywords: UHPC, Creep, Shrinkage, Model B4, Heat treatment
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VLASTNOSTI ZTVRDLEHO BETONU S POUZITIM
RECYKLOVANEHO KAMENIVA

PROPERTIES OF HARDENED CONCRETE USING RECYCLED
AGGREGATES

TRTIK Tomas!

Abstrakt

Clanek popisuje zdkladni mechanické vlastnosti betonu s recyklovanym kamenivem a navazuje
na predchozi vyzkum za spoluprace s recyklacni spolecnosti AZS 98 s.r.o. Jemny prach vznikajici
pri recyklaci je pomoci podtlaku odtahovan z drtici komory zarizeni a zachycen v cyklonovém
separdtoru. Vyzkum se zaméril na jemny prach, vzmikajici pri drceni betonu, jako mozZnou
nahradu cementu a zaroven doslo k absolutni nahradeé hrubé frakce prirodniho kameniva za
recyklované kamenivo. Vyzkum se zabyva ndvrhem betonové smési s rozdilnym mnozstvim
cementu za pouziti jemného betonového prachu, recyklovaného hrubého kameniva a
vyhodnocuje vliv na tlakovou pevnost.

Kli¢ova slova: Recyklované kamenivo, Recyklovany beton, Tlakova pevnost, Prach, Hruba
frakce kameniva

Abstract

The article describes the basic mechanical properties of concrete with recycled aggregates and
builds on previous research in cooperation with the recycling company AZS 98 s.r.o. The fine
dust generated during recycling is drawn off from the crushing chamber of the device by means
of a vacuum and collected in a cyclone separator. The research focused on fine dust generated
during the crushing of concrete as a possible replacement for cement, and at the same time there
was an absolute replacement of the coarse fraction of natural aggregate with recycled
aggregate. The research deals with the design of a concrete mixture with different amounts of
cement using fine concrete dust, recycled coarse aggregate and evaluates the effect on
compressive strength.

Keywords: Recycled Aggregate, Recycled Concrete, Compressive strength, Fine Dust,
Coarse Recycled Aggregates
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MERENI OBJEMOVYCH ZMEN BETONU NA REALNE
KONSTRUKCI — VLIV SMRSTOVANI A SMRSTOVACICH
PRUHU NA NAPJATOST STROPNICH DESEK

INFLUENCE OF SHRINKAGE AND SHRINKAGE STRIPES ON
STRESS IN SLAB

VASATKO Radek?

Abstrakt

Viiv smrstovani a smrstovacich pruhii byl sledovdan na lokalné podeprené stropni desce, a to v
patém nadzemnim podlazi budovy Palmovka Open Park IV. Smrstovani je sledoviano pomoci
tenzometrii umistenych po vysce stropni desky (u horniho a dolniho povrchu). Méreni probiha ve
dvou bodech desky zvolenych tak, aby bylo mozné stanovit viiv provedenych smrstovacich pruhii.
V kazdém bode byly osazeny dva tenzometry ve smeru predpokladané volné deformace (kolmo na
okraj budovy), dale pak dva tenzometry ve sméru predpokladané vazané deformace (rovnobéznée
s okrajem budovy). V clanku jsou komentovany vysledky méreni provadeénych v casovych
intervalech od vybetonovani desky. Soucasti prace je také porovnani hodnot namérenych na
tenzometrech Ctyr zkuSebnich valcii (vyrobenych ze stejného betonu, jako stropni deska a
ulozenych v prostredi stavby) s hodnotami predikovanymi reologickymi modely.

Kli¢ova slova: Smritovani, Smr$t’ovaci pruhy, Stropni deska

Abstract

The influence of shrinkage and shrinkage strips was monitored on the locally supported ceiling
slab, on the fifth floor of the Palmovka Open Park IV building. Shrinkage is monitored using
strain gauges located along the height of the ceiling slab (near the top and bottom surfaces). The
measurement takes place at two points of the plate selected so that it is possible to determine the
effect of the realized shrinkage strips. At each point, two strain gauges were installed in the
direction of the assumed free deformation (perpendicular to the edge of the building), then two
strain gauges in the direction of the assumed bounded deformation (parallel to the edge of the
building). The article comments on the results of measurements performed in time intervals since
the concreting of the slab. Paper also deals with a comparison of the values measured on the
strain gauges of the four test cylinders (made of the same concrete as the ceiling slab and placed
in the building environment) with the values predicted by the rheological models.

Keywords: Shrinkage, Shrinkage Stripes, Roof Slab
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MODELOVANI ZDENYCH KLENBOVYCH MOSTU
MODELLING OF MASONRY ARCH BRIDGES

VOKAL Marek!

Abstrakt

Clanek pojednava o problematice nevyztuzenych zdénych silnicnich mosti, tj. konstrukci, které
jsou ndchylné kromé poruseni drcenim i na poruseni ztrdtou stability. Shrnuly se metody
modelovani zdeénych mostii a shrnuly se zakladni vlastnosti materialu a zpusobu jeho
modelovani. Jsou uvedeny priklady zpusobii modelovani, jejich vysledky a hodnoceni jejich
pouczitelnosti. Vysledky riznych modelii jsou mezi sebou porovndany a jsou porovnany i s
experimentdlnim meérenim. Konstrukce jsou v souladu s platnou legislativou hodnoceny z
hlediska mezniho stavu tinosnosti a mezniho stavu pouzitelnosti. Clanek hodnoti nutnost pouziti
nelinearit ve vypoctu, shrnuje moznosti uvazovani materialové a geometrické nelinearity.

Kli¢ova slova: Zdivo, Modelovani, Nelinearita, Klenba, ZatiZitelnost

Abstract

The paper deals with the problem of slender masonry structures, i.e. structures that are
susceptible to failure by crushing and failure due to loss of stability. Modelling method are
summarized as well as main properties of modelled material. Examples of modelling methods,
their results and assessment of their applicability are given. The results of different models are
compared with each other and they are also compared with experimental measurements.
Constructions are evaluated in accordance with valid standards in terms of ultimate limit state
and serviceability limit state. The paper evaluates the necessity of using nonlinearities in the
calculation, summarizes the possibilities of considering material and geometric nonlinearities.

Keywords: Masonry, Modelling, Non-linearity, Vault, Load Carrying Capacity
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VLIV PROJEKTILU NA MNOZSTVI POSKOZENI
CEMENTOVEHO KOMPOZITU VYBUCHEM

EFFECT OF THE PROJECTIL DAMAGE ON THE AMOUNT OF
CEMENT COMPOSITE BY NEAR FIELD BLAST

ZIMA Jakub!

Abstrakt

Tento prispévek popisuje viiv projektilu pri zatizeni cementového kompozitu vybuchem.
Experimentalni méreni bylo zaméreno na porovnani poSkozeni a rychlosti odletujicich castic
cementoveho kompozitu pri zatizeni vybuchem s uvazovanim vlivu projektilu. Vyhodnoceni
vysledkii experimentdlniho méreni je zaméreno na poskozeni v cementovém kompozitu pri obou
povrsich, Sifeni razové viny zpiisobené vybuchem, rychlosti odletujicich casti kompozitu a
pozorovani zbytkové hmotnosti leticiho projektilu.

Kli¢ova slova: Blizky vybuch, Projektil, Rychlost odletujicich ¢astic, Poskozeni
cementového kompozitu

Abstract

This paper describes the influence of projectile on the cement composite of near field blast. The
experimental measurements were focused on the comparison of the damage range and the
velocity of the ejected parts from the cement composite by near field blast. The evaluation of the
results of the experimental measurements is focused on the damage in the cement composite at
both surfaces, the propagation of the shock wave caused by the blast, the speed of the ejected
parts of the composite and the observation of the residual weight of the ejected parts.

Keywords: Near Field Blast, Projectile, Velocity of Ejected Parts, Damage to the Cement
Composite
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VYUZITI TEXTILNIHO BETONU PRO VYZKUM
ZACELOVANI TRHLIN

USING OF TEXTILE REINFORCED CONCRETE FOR RESEARCH
OF CRACK HEALING

ZAK Jakub!

Abstrakt

Vyzkumy zabyvajici se zacelovanim trhlin v betonu vlivem autogenniho hojeni, vlivem prisad
zpuisobujicich sekundarni krystalizaci nebo vlivem mikroorganismii, casto vyuzivaji velkd
zkuSebni télesa. V téchto zkusebnich télesech je obvykle jedna trhlina. Pro vyzkum nejvhodnéjsi
metody zacelovani trhlin je potieba vytvorit mnoho vzorkii a zkoumat je pri riznych okrajovych
podminkach. Vyuziti textilniho betonu (TRC) dokdaze zmensit mnozstvi potiebnych vzorkii.
Zkusebni télesa z TRC mohou i pii malych rozmérech obsahovat velké mnozstvi trhlin. Pro
tvorbu trhiin v tomto materidalu existuji dva zdkladni zpiisoby — tahové a ohybové zatizeni. Tvar a
velikost trhlin lze presné nastavit. Nevyhodou je, zZe smés pouzitda na vyrobu vzorkii z TRC
nemiize obsahovat hrubsi frakce.

Klicova slova: Textilni beton, TRC, Autogenni hojeni, Tvorba trhlin, Vyvoj trhlin

Abstract

Research of crack healing in concrete due to autogenous healing, due to secondary
crystallization admixtures or due to microorganisms often uses large test specimens. There is
usually one crack in these test specimens. To research the most suitable method of crack healing,
it is necessary to create many samples and examine them with different boundary conditions. The
use of textile concrete (TRC) can reduce the number of samples required. TRC test specimens
can contain many cracks, even with small dimensions. There are two basic methods to create
cracks in this material - tensile and bending loads. The shape and size of the cracks can be
precisely adjusted. The disadvantage is that the mixture used to produce the TRC samples cannot
contain coarser fractions.
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