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Vystava STAVBA A VODA vznikla u prileZitosti kona-
ni konference VODA 2020 s podtitulem STAVBA
A VODA, pofadané Ceskym svazem stavebnich in-
Zenyrl k 30. vyro¢i obnoveni své &innosti a ke
155. vyroci zaloZeni Spolku inZenyrd a architektd
v Kralovstviceském. Konference je realizovana ve spo-
lupraci s Ceskou komorou autorizovanych inZzenyr(
a technikd ¢innych ve vystavbé.

Voda je nezbytnou soucasti naseho kazdodenniho
Zivota. Podmifiuje nase preziti a pomaha nam, ale
zaroven se musime vyrovnavat s jejimi nicivymi ¢i
Skodlivymi Gcinky.

Konference VODA 2020 ma potvrdit zdsadni vyznam
vody ahospodafenistimto elementem pro spole¢nost
a Zivotni prostfedi. Akce bude komplexné sledovat
cestuvody v krajiné a sidlech, setkanivody s clovékem
a okolnf Zivou i neZivou pfirodou a vliv vody na sta-
vebni dila.

Cilem konference je upozornit na vzajemné provaza-
né 3iroké spektrum ¢innosti stavebnich inZenyrd pfi
zachazeni a hospodareni s vodou.

Akce predstavi i aktualni trendy a pfinosy vzniku vo-
dohospodafskych opatfeni ve volné i urbanizované
krajin& vcetné realizace velkych vodnich staveb. Své
zkuSenosti budou sdilet pfedni Cesti odbornici nejen
z fad Ceského svazu stavebnich inzenyrd.

TEMATA KONFERENCE VODA 2020
A VYSTAVY STAVBA A VODA

Sekce A: Hospodareni s vodou v krajiné a nakladani
s pitnou vodou

Sekce B: Hospodareni s vodou v sidlech

Sekce C: Urbanismus, architektura a voda

Sekce D: Méstské inZzenyrstvi

Sekce E: Vliv vody a vlhkosti na stavby

Sekce F: Geotechnika

Ing. Adam Vokurka, Ph.D. Ing. Pavel Krecek

predseda Ceské komory autorizovanych

prezident Ceského svazu stavebnich

President of the Czech Society of Civil

President of the Czech Chamber of

The exhibition BUILDINGS AND WATER was prepa-
red for the occasion of the conference WATER 2020
subtitled BUILDINGS AND WATER, organized by the
Czech Society of Civil Engineers, honoring the 30th
anniversary of the restoration of its activities and the
155th anniversary of the foundation of the Syndicate
of Engineers and Architects in the Czech Kingdom.
The conference is organized in cooperation with the
Czech Chamber of Authorized Engineers and Techni-
cians in Construction.

Water is an inseparable part of our daily life. It allows
us to survive and helps us, but, at the same time, we
have to cope with its detrimental effects.

The conference WATER 2020 wants to confirm the
principal importance of water and its management
for society and for the environment. The event will
follow the journey of water through the landscape
and the built environment, mans’ interaction with
water, its interaction with the animate and inanimate
aspects of nature, and water's effect on built structu-
res.

The goal of this conference is to point out to the mu-
tually interconnected broad spectrum of constructi-
on engineers' activities during treatment and mana-
gement of water.

The event will also present current trends and contri-
butions of new water-management measures imple-
mented in both the open and urbanized landscape,
including constructions of new vast waterworks. Pro-
minent Czech experts from the Czech Society of Civil
Engineers will share their experience.

TOPICS OF THE CONFERENCE WATER 2020
AND THE EXHIBITION BUILDINGS AND WATER

Section A: Water management in the landscape,
management of potable water

Section B: Water management in the built
environment

Section C: Urbanism, architecture, and water

Section D: Urban engineering

Section E: Effects of water and moisture on built
structures

Section F: Geotechnics

Ing. Pavel 5tépan
pastprezident Ceského svazu stavebnich
inzenyrQ inzenyrd a technikd ¢innych ve vystavbé inZenyrd

former President of the Czech Society

Engineers Authorized Engineers and Technicians of Civil Engineers

in Construction
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REVITALIZACE VODNICH TOK( - MOZNOST
OPTIMALIZACE HYDROLOGICKEHO REZIMU KRAJINY

REVITALIZATION OF WATER STREAMS — POSSIBILITIES OF OPTIMIZATION OF LANDSCAPE HYDROLOGICAL REGIME

Ing. Adam Vokurka, Ph.D.

Ucelem revitalizace vodnich tokd a jejich okoli je obnova pfiroze-
ného vyvoje koryta, diferenciace proudnice v koryté, diverzifikace
bfehl a dna, zvyseni migracni prostupnosti apod. V dnesni dobé
se v souvislosti s revitalizacemi hovofi prioritné o zadrZeni vody
v povodi, zpomaleni odtoku vody pfi minimalnich i povodhovych
pratocich a zvyseni hladiny podzemni vody v okoli toku.

V idedlnim pfipadé se v soucasné dobé navrhuje koryto pfirodé
blizkého prdto¢ného profilu s kapacitou danou korytotvornym
prdtokem, ktery se s ohledem na kategorii vodniho toku pohybuje
v rozmezi Q, —Q,. Revitalizace se provadi v nové trase, navrZené
podle charakteru toku a podle morfologie Gzemi. Pfi ndvrhu trasy
se vychazi z historickych podkladd — leteckych snimkd, map sta-
bilniho katastru, pdvodnich dokumentaci pouZivanych pfi regulaci
a Upravach potokd.

Podélny sklon dna se upravuje tak, aby se stfidaly Useky s vétSim
a mensim sklonem, stabilizaci sklonu dna zajiStuji kamenné prahy,
spadové objekty umoZnujici migraci — balvanité skluzy, pfipadné
nizké stupné.

The purpose of the revitalization of water streams and their
surroundings is the restoration of the natural development of
stream beds, differentiation of a flow line in the stream bed, the
diversification of banks and the stream bed, the increase of
the migration permeability, and others. Today, in the context of
revitalizations, the primary topic of our discussions is the retention
of water in river basins, slowing of water outflow during minimal
as well as flooding flows, and raising the groundwater level in the
vicinity of water streams.

Ideally, basins are currently designed with a flow-profile close to
the natural shape and the capacity given by the basin-forming flow
ranging, due to the category of a water stream, between Q, ~Q..
Revitalizing is performed following a new course designed
according to the stream's character and the area's morphology. To
design a new course, we use historical documents — aerial photos,
stable cadaster maps, old documents used during regulation works,

and creeks' modifications.

The longitudinal fall of a bottom is changed so that steeper sections
alternate with flatter ones; stone thresholds stabilize the stream
bed's fall, gradient structures allow migration — boulder chutes or
low steps.

Regulované koryto VT Hal-
3trov (ASsky vybézek),
které bylo napfimeno

v prvni poloviné 20. stoleti
The regulated basin of the
Haltrov creek (the A3 Land)
straightened in the 15 half
of the 20" century.

S - :
Prirozené koryto feky Blanice na Sumavé, patrny vyvoj koryta
a jeho okoli B

The river Blanice's natural basin at Sumava (Bohemia Forest);
clear development of the basin and its vicinity.

s * 4 2 oy 7 1 1§
Pohled na novou trasu, navrzenou podle principd revitalizace; trasa je zvlinéna, vedena
v podmacené nivé
View of the new route designed in compliance with revitalization principles; the route
winds through a marsh in the valley.
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b il
Mapa se zachycenim tfi stavl koryta — modfe
zakreslena plvodni trasa podle stabilniho
katastru, ¢erné linie — trasa po Gpravé potoka pred
revitalizaci, Cervené linie — trasa po revitalizaci

Nové koryto VT HalStrov s provede-
nou novou vysadbou doprovodné

vegetace, dodate¢né zpevnéni biehl
koreny stromd

A new basin of the Halstrov creek Map tracing three states of the basin —blue is the
with new green plantation; creek original trace according to the stable cadaster;
banks additionally fixed with roots black is the trace after the creek was revitalized,
of trees. before the revitalization; red line — the trace after

the revitalization.

FLEXIBILN| BARIERY V HRAZENI| BYSTRIN

A STABILIZACI STRZI

DEBRIS FLOW BARRIERS IN TORRENT CONTROL OF MOUNTAIN BROOKS AND STABILIZATION OF FLUMES

Ing. Adam Vokurka, Ph.D.

Ochranné flexibilni bariéry jsou specialni systémy sloZzené z ochran-
nych siti, ocelovych lan, opérnych a kotevnich prvkd a z pohlcovach
energie; v3e je zajisténé lanovymi brzdami. VyuZivaji se k zachyce-
ni vodou unasenych kamend ¢ volnych kmend nebo pro zameze-
ni borceni a Ficeni skalnich masivd. V soucasnosti je mozné vyuZit
dva systémy flexibilnich bariér, které jsou v Evropé i ve svété hojné
instalovany. Jedna se o koncepcné a funkéné podobné systémy, jez
vyuZivaji dynamiku konstrukénich prvkd kruhovych ocelovych siti:

6 ochranné bariéry proti skalnimu Ficeni
(MACCAFERRI MAC.RO.SYSTEM, ,italsky systém®),

& ochranny systém pro strze a strzové splazy (GEOBRUGG
DEBRIS FLOW — flexibilni bariéry UX/VX, ,Svycarsky systém").

Bariéry se buduji ve svahu nebo v jeho paté, kde tvofi prekazku
mezi skalnim svahem a ohroZenym Gzemim. Pfi ndrazu padajiciho
kamene nebo ¢asti skaly do bariéry dochazi k jeji deformaci a diky
tomu i k pohlceni kinetické energie kamene.

Protective debris flow barriers are specialty systems consisting of
protection nets, steel cables, retention and anchoring elements,
and energy absorbers, all safeguarded with cable brakes. They are
used to contain water-borne boulders or loose trunks or to prevent
collapsing and to prevent rockslides. Currently, it is possible to use
two systems of debris flow barriers frequently installed in Europe
and worldwide. These are conceptually and functionally similar sys-
tems utilizing the dynamics of structural elements of circular steel
nets:

6 Protection barriers against rockslides
(MACCAFERRI MAC.RO.SYSTEM, the “Italian system"),

6 Protection barriers against flumes and flume tongues
(GEOBRUGG DEBRIS FLOW — debris flow barriers UX/VX,
the “Swiss system").

These barriers are built on a slope or at its foot, where they es-
tablish a barrier between a rock slope and the endangered area.
When boulders or rock fractions fall into the barrier, it deforms ab-
sorbing the stone’s kinetic energy.

-
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Vybudované flexibilni bariéry GEOBRUGG VX na svahu Smédavské hory v CHKO Jizerské
hory (prvni instalace bariér v ramci CR

Debris flow barriers GEOBRUGG VX built in slopes of the Smédavska hora (Mountain)

in the Jizerské hory (Jizera Mountains) Protected Landscape Area (the first installation of
such barriers in the Czech Republic).
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Ukézka funkce bariéry
180 H6)

Example of the barrier's function and its deformation when catching sediment runoff
(dynamic barrier UF 180 H6).

a jejiho pretvoreni pfi zachycenf splavenin (

dynamicka bariéra UF

84 1 B
Flexibilni VX bariéra na toku Hipach
v kantonu Bern, reten¢ni prostor pro
zadrzeni 16 000 m* splavenin, konstrukéni
vyska bariéry 20 m, nosna lana zavésovana
pomoci helikoptéry

UX bariéra se dvéma opérami, konstrukeni
vyska kruhovych siti 6 m (Svycarsko), lana
jsou ochranéna kmeny stromd

UX barrier with two retaining walls; the
structural height of circular nets is 6 meters

Staticka bariéra v povodi Trachtbachu, tzv. otevfena prehrazka pro zachyceni objemové velkych spla-
venin. Alternativou pro tyto objekty jsou flexibilni bariéry, které byly po roce 2005 v povodi rovnéz
postaven

Debris flow VX barrier for the Hipach
stream in the Canton of Bern; catchment
T Y space for the retention of 16,000 m* of
. - — Structural barrier in the river Trachtbach catchment area, the so-called open dam catches extensive sediment runoff, the barrier’s structural
Letecky pohled na novou trasu koryta volumes of sediment runoffs. Debris flow barriers are an alternative solution also built in this river height is 20 m; a helicopter is used to hang
Aerial view of the creek basin’s new trace catchment area after 2005. loadbearing cables.
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(the Swiss system); cables are protected by
trunks.
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HYDRICKA REKULTIVACE LOMU LEZAKY

NA JEZERO MOST

HYDRIC RECULTIVATION OF THE LEZAKY QUARRY INTO THE MOST LAKE

Ing. Miroslav Seidl, Ph.D., Ing. Josef Svec

Jezero Most pfedstavuje rozsahlou hydrickou rekultivaci, zajistova-
nou statnim podnikem Palivovy kombinat Usti v ramci revitalizace
Gzemi dotceného téZbou hnédého uhli. Vzniklo na misté byvalého
mésta Most, jeZ muselo v 70. letech minulého stoleti ustoupit téz-
bé. Celkova plocha rekultivovaného Uzemi je témér 1 300 ha.

Od roku 2002 do doby zahdjeni napousténi se voda v budoucim
jezefe akumulovala z atmosférickych sraZzek a z vyvérd ve svazich
lomu po ukonceni cerpani ddlnich vod v nejnizsi ¢asti dna zbytko-
vé jamy. Zdrojem vody pro napousténi jezera byla feka Ohfe, a to
prostiednictvim pfivadéce z prdmyslového vodovodu Nechrani-
ce. Dalsim zdrojem vody bylo vlastni povodi jezera. Napousténi
probihalo v letech 2008-2014, ¢imZ vzniklo vodni dilo o plo3e
309,09 ha, které ma objem 70,48 mil. m3. Maximalni hloubka jezera
je necelych 71 metrd.

Jezero Most patfi k nejvyznamnéjsim zimovistim vodnich pta-
ki v Ceské republice, bylo zde napocitano témé&F 6 000 jedincd
z 22 druhd.

The Most lake is a vast hydric reclamation area maintained by the
state-owned Palivovy kombinat Usti carried out in the framework of
the revitalization of the area damaged by lignite mining. It was built
on the area of the former town of Most that had to be demolished to
make way for mining in the 1970s. The overall area of the reclaimed
territory is almost 1,300 hectares (3,212.37 acres).

Since 2002 until the filling started, the water for the future lake
collected precipitation and outflows from the mine slopes after the
pumping of mine water in the lowest area of the residual mining pit
was determined. The river Ohfe was the water source for filling the
lake, via a feeder tunnel from the Nechranice industrial water sup-
ply system. The lake's reservoir basin was another source. The filling
was carried out from 2008 to 2014, forming a water work 309.09
hectars (763,777 acres) in area and containing 70,48 million cubic
meters. The lake's maximum depth is almost 71 meters.

The Most lake is one of the most important bird wintering grounds
in the Czech Republic; almost 6,000 birds of 22 species have been
recorded here.

Pohled z Hnévina, 1985

Jizni svahy lomu LeZéky, 184
View from Hnévin, 1985

The LeZaky quarry — southern slopes, 1984

Jizni svahy jezera Most, 2019
The Most lake - southern slopes, 2019

Pohled z Hnévina, 2019
View from Hnévin, 2019

REKONSTRUKCE PRELIVU VODNIHO DILA
NADEJE V LUZICKYCH HORACH

RENOVATION OF OVERFLOWS OF THE NADEJE WATERWORK IN LUZICKE HORY (LUSATIAN MOUNTAINS)

Ing. Adam Vokurka, Ph.D.

Vodni dilo Nadé&je leZi na Hamerském potoce, ktery prameni v za-
lesnéné casti CHKO LuZické hory. VD Nadéje je prdtocnd nadrz
s celkovou zatopenou plochou 1,16 ha a objemem 0,033 mil. m3.
Byla uvedena do provozu v roce 1938 a slouZila jako nadrz uZitkové
vody pro nadlep3ovani pratokd.

Hraz nadrZe je gravitacni, obloukova, zdéna z lomového kamene.
K6ta koruny hraze je 457,03 m n. m. Maximalni vy3ka hraze nad te-
rénem je 9,5 m. Spodni vypusti (ocelovd potrubi DN500 a DN250)
prochazeji na pravé strané hrazi. Bezpecnostni preliv je Celni, ko-
runovy, nehrazeny, umistény ve stfedu télesa hraze. Kota prelivné
hrany je 455,83 m n. m. Koruna prelivu je z Zelezobetonu, zaobleng,
s dilatacnimi sparami po tfech metrech. Délka pfelivné hrany je cca
33 m. Povrch betonového prelivu se rozpada. Pod prelivem je vyvar
délky 9,5 m. Na konci vyvaru je vybudovan pfi¢ny vzdouvaci prah
Sifky 13,4 m. Prah je zdény, zaoblena prelivnd hrana je stejné jako
u BP Zelezobetonova.

V roce 2017 probéhla rekonstrukce prelivd VD Nadéje, kterd spo-
Civala v nahrazeni po3kozenych Zelezobetonovych prelivnych hran
(bezpecnostni preliv a vzdouvaci prah ve vyvaru) Zulovymi kame-
norezy.

The Nadéje Waterwork is on Hamersky potok (creek) with a spring in
the forest section of the Lusatian Mountains Landscape Protected
Area. Nadéje is a spillway reservoir with the total flooded area 1.16
hectares (2,866 acres) and a volume of 0.033 million m2. It was put
into operation in 1938 used as a service water reservoir improving
stream flow rates.

The dike is gravitational, curved, quarried stonework. The elevation
of the dike crestis 475.03 m above sea level. The maximum height of
the dike above grade is 9.5 m. The bottom drains (steel tube DN500
and DN250) penetrate the dike on the right side. The safety spillway
is a front type, with an open crest spillway, positioned in the center
of the dike's body. The elevation of the crest of the weiris 455.83 m
above sea level. The crest spillway is reinforced concrete, rounded,
with movement joints 3 meters on center. The crest of the weir
is approximately 33 m long. The surface of the concrete spillway
deteriorates. There is a stilling pool 9.5 m long below the spillway. A
storm-surge threshold built at the end of the stilling basin is 13.4 m
wide. The threshold is bricked; the rounded crest of the weir is
reinforced concrete the same as the safety spillway.

The spillways of the Nadéje Waterwork were renovated in 2017;
damaged reinforced concrete crests of weirs were replaced (the safe-
ty spillway and the storm-surge threshold in the stilling pool) with
carved granite stones.
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Situace vystavby hraze VD Nadéje z roku Pri¢ny fez v?pusti VD Nadgje se zakresem
1938, plvodni projekt, ktery byl jednim odpadniho koryta a manipulac¢nich objektd
z podklad pro navrh rekonstrukce Cross-section through the drain of the

Site plan of the construction of the Nadéje Nadéje Waterwork with rendered drainage
Waterwork from 1938; the original project channel and buildings housing technology.
provided source documents for the

renovation project.
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Pricny fez konstrukci télesa hraze v misté prelivu, patrna Zelezobetonova prelivna hrana
Cross-section through the dam structure at the spillway; notated is the reinforced concrete
crest of weir.

Pdvodni preliv télesa hraze pred rekonstrukci
The original dam's spillway before the renovation

Pohled na preliv po
dokonceni rekonstrukce;

: prelivnou hranu
Ao 3 x View to the spillway after

Ukladani kamenofez na preliv zdéné hraze vodniho dila Nadé&je the renovation; water flows
Placing of semi-circular stones onto the spillway of a bricked dam of continuously over the crest
the Nadéje Waterwork. of the weir.
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Pohled na jezero Most ze severnich svah(, 2019
View to the Most lake from the northern slope, 2019

Pohled na severni ¢ast lomu Lezaky, 1996
View to the north section of the LeZaky quarry, 1996
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CELKOVA PRESTAVBA A ROZSIRENI USTREDNI
CISTIRNY ODPADNICH VOD PRAHA

COMPREHENSIVE REBUILDING AND EXTENSION OF THE CENTRAL WASTEWATER TREATMENT PLANT IN PRAGUE

Ing. Jifi Rosicky

Ustfedni ¢istirna odpadnich vod Praha (UCOV) na CisaFském ostrové
byla uvedena do provozu v roce 1968 s mechanicko-biologickou
technologii. Cisti pFiblizné 96 % odpadnich vod hlavniho mésta,
které jsou pfivadény od 1,4 mil. obyvatel.

Celkova prestavba a rozsifeni UCOV se sklédd z nékolika etap.
Prvni etapa — Nova vodni linka byla uvedena do zkuSebniho provo-
zu v roce 2018. Cena dila dosahla 6,3 mld. K.

Stavajici vodni linka UCOV v soucasné dobé ¢isti priblizné 50 %
z odpadnich vod hlavniho mésta, které jsou prostfednictvim kanali-
zalni sité o délce 3 660 km pFivedeny na CisaFsky ostrov. V soucas-
né dobé je pfipravovana jeji rekonstrukce a modernizace, kterd by
méla byt zahdjena v roce 2022. Posledni etapou celkové prestavby
a modernizace Ustredni cistirny odpadnich vod bude jeji Kalové
hospodafstvi.

The Central Wastewater Treatment Plant in Prague (UCoV) on
Cisafsky ostrov, using mechanical-biological technology, was put
into operation in 1968. It cleans approximately 96% of the waste-
water generated in Prague, collected from 1.4 million inhabitants.

The general rebuilding and extension of the Central Wastewater
Treatment Plant in Prague is divided into several phases. Phase 1 -
the New Water Line — was put into operation in 2018. The cost of
the work was CZK 6.3 billion.

Today, the current water line in the Central Wastewater Treatment
Plant in Prague cleans approximately 50% of wastewater from the
capital, draining it through the 3,660 km-long sewerage system to
the plant on Cisafsky ostrov. Its renovation and modernization is
slated to start in 2022. The last phase of the general rebuilding and
modernization of the Central Wastewater Treatment Plant will be
the sludge management system.

Pracky pisku
Sand washing machinery
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Pohled na Novou vodni linku UCOV Praha
View to the New Water Line of the Central Wastewater Treatment Plant in Prague

Pohled na Novou vodni linku UCOV Praha
View to the New Water Line of the Central Wastewater Treatment Plant in Prague

Vystavba Nové vodni linky Usttedni ¢istirny odpadnich vod Pra
Construction of the New Water Line to the Central Wastewater Treatment Plant in Prague

Dosazovaci nadrze
Secondary settlement tanks

Dosazovaci nadrze — Cerpéni kalu
Secondary settlement tanks — sludge pumping technology

VODA V URBANISTICKE
TVORBE

WATER IN URBAN PLANNING

Ing. Vaclav Jetel, Ph.D.

Od pocatku vzniku lidskych sidel byla voda hlavnim ,stavebnim
kamenem" mést, vesnic a osad, nebot je zakladni nezbytnou pod-
minkou Zivota v3ech organismd, tedy i ¢lovéka. Jiz v Mezopotamii,
v zemi mezi fekami Eufrat a Tigris, v kolébce civilizace, nachazime
prvni stopy urbanistické tvorby Uzce provazané s existenci vody,
kdy méstské staty vznikaly v zemédélské krajiné vyuZivajici rozsah-
lych zavodnovacich soustav. Zaplavové Uzemi zde mélo vliv nejen
na pouZity stavebni materidl (rékos, hlina, pisek), ale i na dispozici
mést a navrh samotnych staveb s visutymi zahradami a navrsimi. To
samé mUZeme Fici i o starovékém Egypté, ktery byl zavisly na zapla-
vach a pfisné organizaci distribuce vody. Ve méstech tou dobou jiz
nechybély ani umélé vodni plochy, které mély vliv na mistni mikro-
klima, a dokonce stfedni kompozicni osou byl v tehdejSim hlavnim
mésté Théby umély vodni kanal. A takto bychom mohli pokracovat
pFes starovéké Recko (lazng), Rimskou Fisi (akvadukty, impluvia),
Byzanc (cisterny), isldm, stfedovék, novovék, 19. a 20. stoleti aZ do
dne3ni doby, abychom se podivali na sou¢asnou urbanistickou tvor-
bu, co dobrého a co Spatného jsme si od svych predkd osvojili pfi
stavbé sidel.

Ackoliv si znalosti prace s vodou po staleti neseme jako genetickou
vybavu, kterou pouzivame i v soucasné urbanistické tvorbé, chybi
nam vétsi pokora vaci vodé a vici vodnimu rezimu v Gzemi. Naudili
jsme se sice zkrotit vodu (zatrubnéni a regulace vodnich tokd, proti-
povodiova opatfeni), vyuzivat jeji potencial (vodni elektrarny, vod-
ni doprava, teplonosna latka) a blahodarné Gcinky (Lazeristvi, vodni
prvky verejnych prostranstvi), ale také jsme zvysili ohroZeni sidel
a krajiny v disledku nékterych neproziravych a nékdy nevratnych
krokd, které zplsobily nedostate¢nou reten¢ni schopnost pldy, su-
cho, extrémni povodné a vodni erozi.

Ever since the first human shelters, water has been the fundamen-
tal “"corner stone” of towns, villages and settlements because it is
essential for the life of all organisms, that is humans, too. We can
find first traces of urbanistic creations closely linked to the exis-
tence of water as early as in Mesopotamia, in the land between the
Euphrates and Tigris rivers, in the cradle of civilization. Town-states
were established here in an agricultural landscape utilizing large
irrigation systems. The inundation area not only affected the buil-
ding materials used (rake, clay, sand) but also towns' layout and the
design of buildings with suspended gardens and hillocks. We can
say the same about ancient Egypt with its dependence on floods
and a strict organization of water distribution. Ancient towns of that
time even enjoyed artificial expanses of water, which affected the
local climate. An artificial water channel was the central compositi-
onal axis in the city of Thebes, which was the capital at that time.
We could continue this way through the ancient Greek (spas), the
Roman Empire (aqueducts, impluvia), Byzantium (cisterns), Islamic
countries, the Middle Ages, the modern age, the 19" and 20" centu-
ries until today, to have a look at our contemporary urbanistic plan-
ning; what is the good and the bad we learned from our ancestors
in the course of building our settlements.

Although we have carried the knowledge of working with water in
our genetic makeup for centuries, which we still use in our modern
urbanistic planning, we lack greater deference towards water and
water regime in our lands. We have learned, though, how to tame
water (channeling water streams into pipes and regulating them,
flood protection), how to use its potential (hydroelectric power
plants, water transport, as a heating medium), positive effects (spas,
water features in public spaces) but, at the same time, we increased
the exposure of our settlements and the landscape to its dangers,
due to the effects of some imprudent and sometimes irreversible
steps. When the retention capacity of soil is insufficient, we experi-
ence draught, extreme floods, and erosion.

Akvadukt v Segovii, Spanélsko
Aqueduct in Segovia, Spain

Radové garaze pro lodé na Neziderském
jezefe, Rakousko

Row of boat garages on Lake Neusied|,
Austria

Malmo, obytna ¢tvrt podél vodniho kanélu
s budovou Turning Torso od Santiaga Cala-
travy, Svédsko

Malmo, residential quarter along a water
channel with the Turning Torso building by
Santiago Calatrava, Sweden

Rudolfova fontana se sochou Golema v Brandyse nad Labem — Staré Boleslavi
Rudolf Fountain with the statue of Golem in Brandys nad Labem - Stara Boleslav, the Czech Republic

Mésto uméni a véd ve Valencii s komplexem budov o

byvalého koryta Feky Turia, Spanélsko

City of Art and Sciences with a complex of buildings designed by Santiago Calatrava built
on the bed of the former river Turia, Valencia, Spain
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KRAJINNE PLANOVANI — NASTROJ ADAPTACE
KRAJINY NA KLIMATICKE ZMENY

LANDSCAPE PLANNING - TOOL FOR ADAPTING LANDSCAPE TO CLIMATIC CHANGES

Ing. Kldra Salzmann, Ph.D.

Ceska krajina jako nae zakladni Zivotni prostfedi je v ohroZeni. Bo-
huzel viak trvale ddsledné pracujeme na jejim dal3im odvodriovani
a devastaci. Nadéle pokracuji zdbory zemédélské pldy. Z krajiny se
tak stava postupné polopoust a my tomuto procesu jen necinné pfi-
hliZime a neprotestujeme.

Do krajiny stale vstupujeme s dalSimi a dalsimi aktivitami s pocitem
nekonecné arogance. Limity naseho byti v krajiné jsou stale jasnéjsi
3 zfetelnéjsi. A lidstvo si podfezava vétev, na které sedi. Nejvyraz-
néjsim problémem dneska je imbalance vody v krajing, kdy jsou
stale Cast&jsi situace, Ze je vody pfilis mnoho nebo pFilis mélo. Re-
Senim této situace je komplexni pohled na krajinu jakoZto zdsadni
zdroj vody a podpora pfirozenych infrastruktur krajiny, které mohou
zachovat jeji Zivotaschopnost a odolnost vci klimatickym zménam.
Jednim z velmi daleZitych néstrojd adaptace krajiny na klimatickou
zménu je krajinné planovani, které fesi problémy v krajiné komplex-
nim zplsobem. Vychazi ze systému fi¢ni krajiny a v rdmci navrho-
vanych krajinnych infrastruktur pracuje s principem zadrZeni vody,
recirkulaci vody, vytvarenim systém0 krajinné tkané atd.

The Czech landscape, as our basic living environment, is in danger.
Unfortunately, we have still been consistently furthering its dewa-
tering and devastation. Agricultural land continues to be taken
away. Our landscape has been turning into a semidesert and we
have just been standing by, idly watching it, without protest.

We burden the landscape with more and more activities, with a fe-
eling of never-ending arrogance. The limits of our being in the land-
scape have been ever clearer and distinct. Humankind has been
cutting the branch it is sitting on. The most pressing contemporary
problem is the imbalance of water in the landscape, as situations
occur more and more often with either too much or too little wa-
ter. To solve this situation, we have to look at the landscape as the
principal source of water and to support the natural landscape in-
frastructures that can preserve its viability and resistance against
climatic changes. One of very important tools of the landscape’s
adaptation to climatic change is landscape planning — solving land-
scape problems in a comprehensive manner. It builds on the system
of ariverscape working within the framework of proposed landscape
infrastructures, with the principle of water retention, water recircu-
lation, the establishing of systems of landscape tissue, and so on.

1 ——— ] e
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Krajinny plan obce Vestec, 2016. Navrh reten¢nich nadrZi, autor: Ing. Klara Salzmann, Ph.D., a kol.
Landscape plan - Vestec community, 2016. Design of retention basins: Ing. Klara Salzmann, Ph.D,, et al.

Uzemnf studie krajiny ORP Blovice, 2018. Vykres vymezeni Fi¢ni krajiny,
autor: Ing. Klara Salzmann, Ph.D,, a kol.

Territorial Landscape Study, ORP Blovice, 2018. Riverscape definition
drawing, Ing. Kl&ra Salzmann, Ph.D., et al.
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Uzemni studie krajiny ORP Blovice, 2018. Detail vymezeni fi¢ni krajiny,
autor: Ing. Klara Salzmann, Ph.D,, a kol.

Territorial Landscape Study, ORP Blovice, 2018. Riverscape definition
drawing, Ing. Kl&ra Salzmann, Ph.D., et al.

Krajinny plan obce Vestec, 2014. Navrh Zelené patefe, autor: In% Klara Salzmann, Ph.D,, a kol.
Landscape plan - Vestec community, 2014. Green Spine design: In:

Navrh retencni nadrZe na destovou vodu, Vestec, 2017.
Vizualizace nadrZe a mola, autor: Ing. Klara Salzmann,
Ph.D., a kol., Ing. arch. Michal Schwarz
Design of a rainwater retention basin, Vestec, 2017.
Visualization of the basin and a jetty: Ing. Klara Salzmann,
Ph.D., et al, Ing. arch. Michal Schwarz

g. Kléra Salzmann, Ph.D, et al.

REVITALIZACE TYRSOVYCH SADU ,
- PODZAMECKEHO PARKU V PARDUBICICH

REVITALIZATION OF TYRS GARDENS — THE PARK BELOW THE CASTLE IN PARDUBICE

Ing. et Ing. Tomds Jirdnek

Autorska vize pfinasi novou kvalitu soucasného méstského parku
v dialogu s pFirozenym potencidlem méstské polabské krajiny. Reka
Labe je umélym potokem vtaZena do interiéru parku. Siroky mést-
sky kontext je pfitomen v ose promenddy. Ta jako nova méstska tfida
spojuje centrum s méstem za fekou. Je doprovazena architektonic-
kymi prvky, pergolou s membranovou stfechou a nabytkem, srostlym
s dfevénym chodnikem v betonu. Poskytuje dlouhou vyhlidku na
pardubicky zamek, ktery je dominantni soucasti scény. Na jiZni ko-
nec promenady je umisténa kavarna, bezpecné Utocisté k obcer-
stveni.

Projekt zacal vitézstvim ve verejné architektonické soutéZi. Poté
nasledovalo mnohaleté pfesvédcovani vefejnosti, Ze zamérem neni
chatrajici park devastovat, ale naopak jej pfevést do existencni jis-
toty. Cilem bylo vytvofit soucasny méstsky park a rehabilitovat jeho
vztah k zdmku s respektem k pfirodnimu potencialu podstatné ¢as-
ti prostoru. V parku se poji dvé vrstvy, pfirodni a kulturni. Méstsky
park je architektonizovanym prostorem pro aktivni relaxaci. Pfirodni
cast — podzamecké louky a vodni biotop — je koncipovana tak, Ze
Clovék se zde stava tichym pozorovatelem.

The architect’s vision introduces a new quality into the modern mu-
nicipal park, in the dialogue with the natural potential of a muni-
cipal landscape bordering the river Labe (Elbe). An artificial creek
draws the Labe into the park’s interior. The broad municipal con-
text is present through the promenade’s axis. As a new avenue,
the promenade connects the center to the town on the opposite
riverbank, lined with architectural elements such as a pergola with
3 membrane roof and furniture embedded into a timber walkway
cast into concrete. It provides a distant view to the Pardubice
Chateau - the landmark of the scenery. There is a café, a sheltered
retreat for refreshment at the south end of the promenade.

The project started with the first prize award in a public architectu-
re competition. Then followed many years of convincing the public
that the intent does not aim at devastating the park, but, on the
contrary, at transforming it into an existential haven. The goal was
to create a modern park and rehabilitate its relation to the Chateau,
while respecting the natural potential of the majority of its area.
Two layers merge in the park — the natural and the cultural ones.
The municipal part is an architecturally molded space for active
relaxation. The natural section — the meadows below the Chateau
and the water biotope — is conceived so that one becomes a quiet
observer here.
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Revitalizace TyrSovych sadl — situace parku v pdvodnim hradnim/zameckém vodnim pfikopu
Revitalisation of the Tyr$ Park — a site plan in the original castle/chateau moat

Lavka pfes nové zaloZeny Podzédmecky potok
Footbridge over the newly built odzédmecky potok (creek)

] a

Galerie Café — horni podlaZi v rovni mésta,  Ustfedni promenada - betonova ,mostovka"
spodni podlaZi patfi vnofenému parku v Udolni depresi zameckého prikopu

allery Café - the top storey on the town’s Central promenade - a concrete “bridge
streetscape level, the bottom storey be- deck" in the valley of the chateau moat

longs to the sunken park
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Ust¥edni promenada, spojujici centrum mésta s nabfezim Labe — fragment pidorysu a Fezu
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The central promenade connecting the town and the Labe embankment — a fragment of the plan and the section
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HYDROLOGICKY SYSTEM STREDOVEKE MEGAPOLE

ANGKOR, KAMBODZA

THE HYDROLOGICAL SYSTEM IN THE MEDIEVAL MEGAPOLIS OF ANGKOR, CAMBODIA

Doc. Ing. Jan Pasek, Ph.D.

Mezi 9. a 15. stoletim doSlo na Uzemi dneSni KambodzZe ke vznikuy,
rozvoji a zaniku stfedovéké megapole Angkor, povazované za hyd-
raulické mésto. Jeji komplexni a inovativni hydrologicky systém se-
staval z pfirodnich i umélych prvkd, regulujicich a vyuZivajicich vodu
pro pocetnou civilizaci v prostfedi tropického destného pralesa. Byl
viakznacnénaroc¢ny naidrzbuavdisledku suchych rokd na pfelomu
14. a 15. stoleti a dalSich udalosti uzZ bylo jeho fungovani neudr-
Zitelné. Rozsahly systém zacal zarGstat rostlinami, byl zanasen
sedimenty a zdsadné v ném poklesla Urover hladiny vody, cozZ je
povazovano za jednu z hlavnich pFicin zaniku angkorské civilizace.
Novodoby nardst turismu paradoxné znovu pfinasi vyznamné riziko
vzniku zavaznych problém( s dostatkem vody v podloZi archeolo-
gického parku Angkor.

The medieval megapolis Angkor, considered a hydraulic city, was
built, developed and perished on the territory of what is now known
as modern Cambodia between the 9" and 15™ centuries. Its com-
plex and innovative hydrological system consisted of natural and
artificial elements regulating and providing water for the crowded
population in the environment of a tropical rainforest. The extensi-
ve network needed an intensive maintenance; its further operation
was impossible to sustain due to drought at the turn of the 14™ cen-
tury in addition other events. The system became overgrown with
vegetation, clogged with sediments, and the water level substanti-
ally decreased; these reasons are considered as some of the main
causes of the vanishing of the Angkor civilization. Paradoxically, the
modern increase in tourism once again brings about a severe risk of
serious problems related to the maintaining sufficient water in the
bedrock of the Angkor Archaeological Park.

1

Piskovcova hraz s pristupovou cestou pres vodni pfikop do
arealu chrédmu Angkor Wat

A sandstone dam with an access road over the moat leading to
the Anglkor Wat complex.

do zavlaZovaciho systému
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s
Areal chramu Angkor Wat obklopeny vodnim pfikopem, v pozadi nadrz Baray Teuk Thla
(West Mebon)
Angkor Wat surrounded by a moat; the Baray Teuk Thla (West Mebon) reservoir in the
background.

Aredl chramu Bakong z 9. stoleti, obklopeny vodnim pfikopem a buddhistickym klasterem

z konce 19. stoleti

century, surrounded by a moat.

= & . " 1
Vodni kolo hnané proudem feky Siem Reap, které vynasi vodu Umélé jezirko v aredlu chrdmu Baphuon

An artificial lake in the Baphuon temple complex.

A water wheel driven by the stream of the river Siem Reap
supplying water to the irrigation system.

The Bakong Temple complex from the 9 century and a Buddhist monastery from the 19

VODA - ZDROJ ZIVOTA A UMELECKE

INSPIRACE

WATER — SOURCE OF LIFE AND ARTISTIC ASPIRATIONS

Ing. arch. akad. arch. Viadimir Stulc

Prvni Zivé organismy i Zivot sadm vznikly ve vodé. Na pocatku clovék
stejné jako ostatni Zivocichové pil vodu z pramend, studének, poto-
k. Prvnim krokem k pohodli byl asi vytok korytkem nebo trubkou,
nékdy doplnény vanou. Mohl byt rovnéz doplnén zasobnikem pro
skladovani vody v pfipadé nedostatecného zdroje. Pak gravitaci na-
hradila pumpa se studnou. Mimoradné varianty zdrojd vody nesly
umélecké zpracovani, zastinujici utilitdrni podstatu dila. V zahradach
Slechtickych sidel maji vodni prvky podobu kaskad, vodopéadd, vo-
dotryskd a vodnich ploch, jeZ dopliiuji architektonicky tvarovany te-
rén se socharskou vyzdobou. Moderni fontany maji jednoduché mi-
nimalistické pojeti a vyuZivaji vodu jako svébytny umélecky prvek.
Vlytvareji prostfedi pro pobyt lidi & hry déti, a propojuji tak uméni
s kazdodennim Zivotem.

The first living organisms, as well as life itself, originated in water.
In the beginning, humans, the same as other animals, drank water
from springs, wells, and creeks. The first step to comfort seems to be
an outlet through a through or a pipe, sometimes with an additional
water tank. Such an outlet could be also complemented with a reser-
voir for storing water, if a sufficient water source was not available.
A hand-pumped well later superseded gravity. Unique variants
of water sources went hand in hand with artistic, outshining their
utilitarian functionality. There are water features in gardens of sta-
tely homes in forms of cascades, waterfalls, fountains and bodies
of water completing architecturally landscaped environments with
statuary. The concept of modern fountains is simple and minima-
listic, using water as a specific artistic element. They establish an
environment for lingering or children’s games, thus connecting art
to daily life.

Centre, Londyn, 2004

Stravinsky Fountain, Paris, France Centre, London, 2004
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Appearing Rooms, ]eppeein, South Bank

Appearing Rooms, Jeppe Hein, South Bank

Verejné toalety ve starovékém Efezu, Turecko
Public toilets in ancient Ephesus, Turkey

Velka Onofriova ka3na, Dubrovnik, Chorvatsko
Large Onofrio’s Fountain in Dubrovnik, Croatia

Lo i
Fonténa di Trevi, Rim, Italie
Trevi Fountain, Rome, Italy

Samsonova fontana, Petrodvorec, Rusko
Samson Fountain, Peterhof in St. Petersburg, Russia

CtyFi jezdci apokalypsy, Jason deCaires Taylor, 2015, Londyn, Velka Britdnie
Four Horsemen of the Apocalypse, Jason deCaires Taylor, 2015, London, Great Britain
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AQUAPARK OLOMOUC
— PROJEKT A STAVBA

AQUAPARK OLOMOUC - PROJECT AND CONSTRUCTION

Ing. arch. akad. arch. Jan Vrana

Thermy ve starém Rimé jsou pfedobrazem nasich lazni a koupalist.
Caracallovy lazné v Rim&, postavené v letech 206-217, pojaly najed-
nou 1 600 navstévnikl a cely aredl 10 000 osob. Impozantni prosto-
ry, Uchvatna architektura, neopakovatelnd umélecka vyzdoba byly
v provozu 630 let.

Aquapark Olomouc, realizovany v roce 2009, ma 1 125 m? vodnich
ploch, objem vody 1 285 m* a 2 ha plochy aredlu. Pojme 250 na-
vstévnikd a denni navstéva je aZz 3 000 osob. Architektonické, inte-
riérové a barevné feseni vychazi z tradicni Cervenobilé barevnosti
majakd. Ve svych interiérovych prostorach a exteriérovych plochach
mdZe aquapark pojmout aZ 300 000 navitévnik roéné. Spickova
bazénova technologie a nerezové provedeni van bazénl spolu
s nejdelSim toboganem a turbo skluzavkou space bowl jsou pro né
velkym lakadlem.

Prvotni ndkresy, vizualizace a interiérové studie ilustruji ve srovnani
s fotografiemi realizace vzacné dodrZeni plvodniho zaméru.

The Baths of Caracalla are the archetype of our modern baths and
swimming pools. The Baths of Caracalla in Rome, built between 206
and 217 AD, could accommodate 1,600 and the entire compound
10,000 visitors simultaneously. The formidable spaces, breathtak-
ing architecture, and unique art decorations were functional for 630
years.

The Aquapark in Olomouc, built in 2009, features 1,125 m? of wa-
ter features, 1,285 m? of water, and 2 hectares of the hardscape
area. It can accommodate 250 visitors, and the maximum daily vi-
sitor quota is 3,000 persons. The architectural and interior design
and the color palette build on the traditional red-and-white color
combination used for lighthouses. The interior and exterior areas
can seat up to 300,000 visitors a year. The sophisticated swimming
pool technology and stainless-steel basins, along with the longest
toboggan in the Czech Republic and a turbo space bowl water slide
are real attractions.

The first sketches, visualizations, and the interior study when com-
pared with the photos of the built project document a unique situ-
ation indicating that the original plan was perfectly observed.

i
Ruiny Caracallovych laznf

Pdadorys Caracallovych lazni
Ruins of The Baths of Caracalla

The Baths of Caracalla - plan

Rucni axonometrie vs. leteckd fotografie Aquaparku Olomouc
A sketched axonometric vs. aerial photo of the Aquapark Olomouc

= - .
Perspektiva (zapad) a exteriér (zapad) Aquaparku Olomouc
Aquapark Olomouc - perspective (west) and exterior (west)

Turbo skluzavka space bowl Aquaparku Olomouc
Aquapark Olomouc - turbo space bowl water slide

&

AQUAPARK OLOMOUC
- PROVOZ

AQUAPARK OLOMOUC - OPERATION

Ing. Dalibor Prikryl

Aquapark Olomouc nabizi zajimavé adrenalinové a relaxacni vodni
atrakce, odpocinkové zény, masaZe a soldria v rémci jednoho kom-
plexniho provozu, tvofeného vnitfni bazénovou halou a venkovnim
aredlem s travnatymi rekreacnimi plochami.

Mezi nejvyhledavané;jsi atrakce patfi 123 m dlouhy tobogan a space
bowl. Soucasti zafizeni je nékolik gastro jednotek, prodejna spor-
tovniho zboZi a détsky koutek.

Pri realizaci byly vyuZivany nejnovéjsi stavebné-technicka feseni,
ktera v sobé zohledriuji aktualni vyvoj na trhu bazénovych zafizeni,
technologii a vodnich atrakei. Z&roveri byl také kladen dlraz na vyu-
Zivani nejnovéjsich poznatkd, vyplyvajicich z aktualnich zkusenos-
ti v oblasti bezpecnosti a kvality provozovani podobnych zafizeni
s ohledem na maximalni spokojenost navstévnikd s poskytovanymi
sluZzbami. Soucasti arealu je velké parkovisté pro osobni automobily
a3 autobusy.

The Aquapark in Olomouc, the Czech Republic, offers exciting water
attractions, relaxation zones, massages, and solariums in one com-
prehensive facility consisting of an inner swimming pool hall and an
outdoor complex with grass recreation areas.

The 123 m-long water slide and a space bowl are the most sought
for attractions. There are also several catering facilities, a sports
shop and a kids' corner.

The most sophisticated architectural-technical expertise was used
to build this complex, considering the current development of the
market with swimming-pool equipment, technology, and water at-
tractions. Simultaneously, a strong emphasis was put on the use of
the up-to-date knowledge, resulting from modern safety methods
and the quality of operation of such facilities, while providing the
best services for the visitors' full satisfaction. There is a large par-
king lot for passenger cars and buses.

o 3 ' W -
Venkovni vyhfivany bazén s proplouvanim do vnitini haly aquaparku
Outdoor heated swimming pool with a canal for swimmers into the internal swimming hall

Letnf plavecky bazén s atrakcemi

] Vnitfni protiproud a space bowl
Summer swimming pool with attractions

Interior counterflow and a space bowl

Venkovni plavecky bazén s letnimi Satnami
Outdoor swimming pool with summer lockers

Vnitfni masazni bazén

1 Terasa aquaparku se zaZitkovou saunou
Interior massage pool

Aquapark terrace with a Finnish sauna

Padorys prizemi Aquaparku Olomouc
Aquapark Olomouc — ground floor plan

Relaxacni zéna

i Détsky koutek
Relaxation zone Kids' corner
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HOSPODAREN|
S BAZENOVYMI VODAMI

SWIMMING POOL WATER MANAGEMENT

Ing. David Malecha

V dne3ni dobé zcela evidentné dochdzi k Ubytku pfirozené vldhy
a tim i k nedostatku vodnich zdrojl. Vefejné bazény, aquaparky
a koupalisté jsou v oblasti vystavby obcanské vybavenosti jednim
z nejvétsich spotfebiteld Cisté vody a soucasné producenty vody
znecisténé. Proto je tfeba vénovat pozornost jejim Gsporam.

U zdroje vody

Vodu lze ziskavat z vodovodniho fadu, ze studni ¢i vodotece. Tuto
vodu upravovat pro poZadavky provozu bazénu.

Pfi Gpravé bazénové vody

Kvalita Gpravy vody je Umé&rna kvalité instalovanych zafizeni. Stan-
dardni chemicka dezinfekce v bazénech zajisti kvalitu vody ke
koupani. Dalsi doplfikova dezinfekce zajisti i zlepSeni senzorickych
vlastnosti prostfedi, ¢i dokonce sniZeni naroku na mnoZzstvi dopl-
flované vody.

Pri likvidaci vody

Vzhledem k mnoZstvi je pouZiti jako Sedé vody relativné obtizné.
Spotfebovanou vodu v3ak lze ¢astecné Cistit a likvidovat v destové
kanalizaci. Pfipadné lépe distit a pouZit ji zpét v okruhu bazéno-
vé vody. V obou pfipadech je jeji Uspora cca 70-80 %. Vzhledem
k tomu, Ze ndklady na vodu se v béZném bazénu pohybuji mezi 120
3 140 K&/m3, jedna se o Usporu znacnou.

Natural soil moisture and, therefore, capacity of water sources have
obviously been running low today. Among public amenities, pub-
lic swimming pools, aquaparks and open-air pools are some of the
most substantial consumers of clean water and, at the same time,
wastewater producers. That is why we have to pay attention to eco-
nomizing their water consumption.

At the water source
We can get water from water mains, wells or streams. This water can
be treated as required for swimming pool operation.

During the swimming-pool water treatment
The quality of water treatment is proportional to the quality of the
installed technology. Standard chemical disinfection in swimming
pools can provide water of appropriate quality for swimming. Ad-
ditional disinfection improves sensory qualities of the environment
or even decreases the need for refilling water.

During the disposal

Due to volume, using swimming pool water as greywater is relative-
ly problematic. Nevertheless, the used water can be partially clea-
ned and disposed of in rainwater sewerage. Or, it must be better pu-
rified and reused in the swimming pool water circuit. In both cases,
the costs can be approximately 70 - 80%. Because water costs in
a standard swimming pool range between CZK 120 - 140 per cubic
meter, such savings are substantial.
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Tobogan s transparentm ¢asti na plaveckém stadionu v Olomouci
Water slide with a transparent section in the swimming pool in the stadium in Olomouc,

the Czech Republic

Priihled do strojovny Upravy bazénové vody v aquaparku
View to the swimming pool technology plant in the waterpark

Prhled do strojovny bazénové technologie s davkovanim chlorové dezinfekce a dezinfekci
pomoci UV zéfeni

View to the swimming pool technology plant with chlorine and UV disinfection dosing
technology

Dmychadla vzduchové maséaze v aquaparku v DomaZlicich
Blowers for air massages in the waterpark in DomaZlice, the Czech Republic

KRITERIA INVESTICE
DO AQUAPARKU

CRITERIA FOR INVESTMENT IN WATERPARKS

PaedDr. Eduard Mikyska

1. Sezndmenis ekonomickymi parametry riznych typ( bazénl
2. Posouzeni demografickych a konkurencnich ukazateld pro
planovanou investici v ramci spadové oblasti investora
3. Posouzeni eI<onomickych ukazateld provozu plaveckych bazénl
. provozm ztraty dle velikosti (bazénu) investice
* porovnani ekonomickych ukazatell dle névStévnosti bazénu
+ predpokladané vy3e dotaci s ohledem na zajisténi provozu bazénu
* predpokladané spotfeby energif (voda, teplo, el. energie)
+ statisticko-ekonomiclke shrmuti rentability jednotlivych provozu aquaparku
4. Porovnanivyvoje spotfebitelskych cen (néklad{) provozu aquaparku
5. Definovani { osouzeni) variant feseni investice do aquacentra
v zavislosti na:
» objemovych ukazatelich
* uspofadani programoveé naplné sluZeb z hlediska atraktivity,
rentability a organizace provozu
Doporuceni zplsobu fedeni projektu aquacentra s ohledem na
specifika spadové oblasti investora
Doporuceni variant funkéni a programové naplné aquacentra
vCetné doplrikovych aktivit
Zakladni sezndmeni s naklady za investice do technologii a atrakc aquaparku
Navrhy Uspornych opatreni pfi definovani technologie provozu
aquaparku a organizaci provozu
10. Upfesnéni zplUsobu Fizeni a doporuceni strategie Uspé&Sného
provozu aquacentra
Posouzeni prednosti a nedostatk( pfi piipravé studie a strategie
provozu aquacentra s ohledem na rentabilitu provozu
12. Navrh optimalni varianty investice do aquacentra pro objednatele studie
13. Navrh optimalni provozni varianty aguacentra z hlediska nakladd
a piijma za posl<ytovane sluzby budouciho aquacentra
14. Navrhy optimalizace provozu aquacentra s cilem budouciho
ekonomicky i provozné vyvazeného feSenf investice do aquacentra

v N o
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1. ldentification of economic parameters of different types
of swimming pools
2. Evaluation of demographic and competitive indicators for the
planned investment in the investor's catchment area
3. Evaluation of economic indicators of swimming pool operation
* operation losses per the size of the investment (swimming pool)
+ comparison of economic indicators according to the swimming
pool visitor rate
+ expected subsidies to support the swimming pool operation
+ assumed need for energy (water, heat, power)
* statisticceconomic summary of the rentability od different
sections of the waterpark
4. Comparison of the development of consumer prices (costs) of the
waterpark operation
5. Definition (assessment) of alternatives to the solution of the
investment into the waterpark depending on:
* volumetric indicators
+ arrangement of programming of provided services in terms
of the attractiveness, rentability, and organization of operation
Recommendation how the waterpark should be designed with
a view to the specifics of the investor’s catchment area
Recommendation of alternative functions and program in the waterpark
including supplementary activities
Essential identification of costs of investments into waterpark
technology and attractions
Proposals of economical measures used to define waterpark
operational technology and organization
10. Specification of management arrangements and recommendation
of the strategy for the successful operation of the waterpark
11. Assessment of advantages/disadvantages in the preparation of the
study and the waterpark operational strategy with a view to its
operational rentability
12. Proposal of the optimum investment into the waterpark for the client
13. Proposal of the optimum operational alternative regarding costs
and income from services to be provided in the future waterpark
14. Proposal to optimize the waterpark’s operation aiming at the future
economically and operationally balanced investment into the waterpark.
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SROVNAVACI TABULKA VARIANT INVESTIC DO AQUAPARKU
BENCHMARK TABLE - VARIANTS OF INVESTMENT INTO AQUAPARKS

A B C D E
mg‘n}ér‘#\ﬁLﬁT 200 miliond | 250 miliond | 300 miliont | 350 miliond | 400 miliond
[cz] 200 Mio 250 Mio 300 Mio 350 Mio 400 Mio

[CzZK] [CzZK] [CzZK] [CzZK] [CzZK]
Pocet obyvatel spadové oblasti /
Population in the catchment area 60 000 100000 100 000 150000 150000
Rocni navstévnost / Annual visitor rate 280 000 380 000 400 000 450 000 500 000
Vodni plocha / Water sheet [m?] 800 1000 1000 1500 1500
Objem vody / Volume of water [m?] 1000 1200 1300 1650 1800
Zastavéna plocha / Developed area [m?] 1800 2700 3200 5100 5800
Obestavény prostor / Developed
volume [m?] 20000 32000 36 500 51500 56 500
Plocha/ Area[m?] 10 500 13 500 14000 19100 20280
Pozemek / Site [ha / hectares] 15 2 21 2,86 3.4
Parking / Parking [m?] 5000 6500 7000 7 500 7 500
Pocet vozli / Number of vehicles 200 250 280 300 300
Investicni ni;l;lsat(iy stavebni / Construction 170 243 270 336 369
Investicni naklady na technologie /
Technology i costs 20 20 30 40 40
Investice celkem / Total i 190 263 300 376 409
Lhity vystavby / Constructlon time
[v mésicich / 36 36 36 42 42
Provozni naklady / Running costs [v milio-
nech / CZK Mio] 10-12 14 15 18 20
Pocet zamé 0 / Staff 35-38 35-38 36-40 50 50-55
Vyrovnany
ZItrata / Zisk +2miliony | rozpocet | _, _ _
Loss / Profit +2 Mio Balanced 500000 | =1 300000 | =2 100000
budget
PRIKLAD ROZPOCTU SPOLECNOSTI Letiiany Lagoon, s.r.0., PRO ROK 2020
SAMPLE OF BUDGET - Letiiany Lagoon, s.r.0., 2020
4 Celkem/
Naklady / Costs [CZK] 10 20 30 4Q Total
Spotrebni material /
Ex andalhle supplies 120 000 120 000 120 000 120 000 480000
Material - ¢isteni prostor /
Material - cleaning 60 000 55000 55000 60 000 230000
Elektricka energie / Power 500000 | 280000 | 250000 | 500000 | 1530000
Tepelna energie / Heat 950000 | 750000 | 400000 | 600000 | 2700000
Vodné + stocné / Water + sewerage
charges 450 000 450000 500 000 450000 | 1850000
Naklady spoji / C ication costs 24000 24000 24000 24000 96 000
Opravy a idriba / Repairs and
mainteganc_e__ _ - i 200000 250000 200000 400000 | 1050000
mﬁ:‘r’a‘;‘c'e”"“e“‘ /5alariesincluding |, 550000 | 1500000 | 1800000 | 1650000 | 6500000
Najemné - mésicni/ Rent - monthly 60000 | 60000 | 60000 | 60000 | 240000
Vedeni Gcetnictvi / Bookkeeping 45 000 45 000 45 000 45 000 180 000
Néklady - bazénova chemie /
ﬁols(ts swimming Doolchemllcalls 30000 30000 30000 30000 120000
eklama, propagacni materialy
Advertisements, publicity 100 000 100 000 100 000 100 000 400000
0dvoz odpadu / Waste disposal 20000 20 000 20 000 20000 80 000
Podnikatelské pojisténi /
Entrepreneurial insurance 67 000 67 000 67 000 67 000 268 000
Ostatni sluzby / Other services 500000 500000 500000 500000 | 2000000
Nékup zboZi / Purchase of goods 50 000 60 000 75 000 75 000 260 000
Odpisy / Write-offs 195 000 195 000 195 000 195 000 780000
Bankovni poplatky / Bank charges 15000 15000 15000 15000 60 000
Rozbory vody / Water 30000 25000 25000 30000 110 000
Uklidové sluzby / Cleaning services 150000 | 150000 | 150000 | 150000 | 600000
Ostatm naklady / Other costs 250000 | 250000 | 250000 | 250000 | 1000000
p e / Repr ion costs 50 000 50000 50000 50000 200000
Néklady celkem / Total costs 5416000 | 4996000 | 4931000 | 5391000 |20 734 000
- Celkem/
Vynosy / Income [CZK] 1Q 2Q 3Q 4Q Total
Triby / Sales 3350000 | 3050000 | 3450000 | 4450000 |14 300 000
Pronajem - Plavecky klub Delfinek /
Rent — Delfinek swimming club 760 000 690 000 450 000 650000 | 2550000
Pronajem - H.E.A.T. / Rent - H.E.A.T. 90 000 90 000 90 000 90 000 360 000
Pronajem - gastro / Rent - catering 75000 75 000 75000 75000 300 000
Granty, dotace / Grants, subsidi 1000000 | 800000 | 1000000 2 800 000
Ostatni vynosy / Other sales 150000 | 150000 | 150000 | 150000 | 600000
Vynosy celkem / Total sales 5425000 | 4855000 | 5215000 | 5415000 |20 910 000
ZISK / PROFIT 176 000
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VODNI DILO SANCE, TROJSKY MOST,
OSTRAVICE PRAHA

SANCE WATERWORKS, OSTRAVICE TROJA BRIDGE, PRAGUE

Investor: Povodi Odry, s.p., projektant: AQUATIS a.s., dodavatel: OHL 7S, a.s.

. Investor: Hlavni mésto Praha, projektant: Mott MacDonald CZ, spol. s r.o., dodavatel: Metrostav a.s.
Investor: Povodi Odry, s.p., design engineers: AQUATIS a.s., contfractor: OHL ZS, a.s.

Investor: The Capital City of Prague, design engineers: Mott MacDonald CZ, spol. s r.o., contractor: Metrostav a.s.

Jedna se o sdruZzeny most pozemni komunikace a méstské kolejové dopravy, jednopatrovy, ne-
pohyblivy, trvaly, oteviené uspofradany, smérové pfimy, vyskové zakfiveny, kolmy, s normovanou
zatiZitelnosti, o dvou otvorech. Hlavni pole mostu pfes Vltavu je ocelobetonovy plnosténny pfed-
pjaty sitovy oblouk s dolni mostovkou z pfedpjatého betonu (prefabrikované pfi¢niky a monoli-
tickd deska) a ocelobetonovym tahlem zavésenym na sitové uspofadanych zavésech, s omezenou
volnou vyskou tramvajového télesa. Po obou stranach mostu je prostor pro pési a cyklisty.

Trojsky most ziskal titul Stavba roku 2015 v soutéZi porfadané Nadaci ABF.

Vodni dilo Sance na Fece Ostravici se nachazi v Moravskoslezském kraji na Gzemi obci Ostravice
a Staré Hamry. Bylo navrZzeno v 60. letech minulého stoleti, jeho kamenita hraz byla dosypana
v roce 1969 a s vykou 65 m nad terénem byla ve své dobé& nejvy3si sypanou hrazi v CR.

VD Sance je vyznamnym zdrojem pitné vody pro moravskoslezsky region, pfispivé k omezeni
Skodlivych acinkd povodni v Gzemi pod nadrzi. Celkovy objem nadrzZe je cca 62 mil. m3. Nadrz je
situovana do pfirodniho prostfedi Beskyd a je umisténa v Gzemi CHKO, jeji architektonické FeSeni
podporuje turistickou atraktivitu.

VD ziskalo nominaci na titul v soutézi Stavba roku 2019, pofadané Nadaci ABF.

The Troja Bridge is a bowstring road and rail bridge, single-story, fixed, permanent, openly ar-
ranged, straight, vertically curved, perpendicular to the shore, and has a specified load-bearing
capacity; its body consists of two chambers. The main section of the bridge over the river Vltava
is a steel-concrete solid plate prestressed tied arch with a bottom prestressed concrete deck
(prefabricated crossbeams and a monolithic slab) and a steel-concrete tie suspended on cables
arranged in a network, spaced to provide adequate clearance of a tram body. There is a room for
pedestrians and cyclists on both sides of the bridge.

The Troja Bridge was awarded the title Build of the Year 2015 in the competition organized by the
ABF Foundation.

The Sance waterworks on the river Ostravice is in the Moravian-Silesian Region in the vicinity of
the two small towns of Ostravice and Staré Hamry. It was designed in the 1960s. Its stone fill dam
was finished in 1969, and with a height of 65 meters above the grade, it was the tallest fill dam
in Czechoslovakia at that time.

The Sance waterworks are an essential source of water for the Moravian-Silesian Region, helping
to mitigate the negative effects of floods in the area below the dam. The reservoir's total volume
is approximately 62 million cubic meters. The reservoir is situated in the natural environment of
the Beskydy mountains in the protected natural reserve; its architectural design helps to attract
tourists.

The waterworks were nominated in the competition Build of the Year 2019 organized by the ABF
Foundation.

DOKONCENI VLTAVSKE VODNI CESTY: ZDVIHACI MOST PRES MRTVOU VISLU,
VD HNEVKOVICE - TYN NAD VLTAVOU GDANSK-SOBIESZEWO, POLSKO

COMPLETION OF THE VLTAVA WATER CANAL: HNEVKOVICE — TYN NAD VLTAVOU WATERWORKS LIFT BRIDGE OVER THE RIVER MARTWA WISLA IN GDANSK-SOBIESZEWO, POLAND

Investor: Gmina Miasta Gdarsk, projektant: EUROPROJEKT GDANSK S.A,, dodavatel: Metrostav a.s.

Investor: Reditelstvi vodnich cest Ceské republiky, projektant: AQUATIS a.s., dodavatel: Metrostav as.
Investor: Gmina Miasta Gdansk, design engineers: EUROPROJEKT GDANSK S.A., contractor: Metrostav a.s.

Investor: Reditelstvi vodnich cest Ceské republiky, design engineers: AQUATIS a.s., contractor: Metrostav a.s.

Dilo slouZi pro plavbu zejména rekreacnich plavidel mezi zdrZi VD Hnévkovice a Tynem nad VI-
tavou. Vltavska vodni cesta je v tomto Useku zafazena do |. tfidy pro plavidla do nosnosti 300 t.

UZitné rozméry plavebni komory jsou: délka 45 m, 3itka 6 m, min. hloubka nad zapornikem
3 m. Celkova délka plavebni komory vcetné horniho a dolniho ohlavi je 81 m. Nosna konstrukce
plavebni komory je provedena jako Zelezobetonovy polordm ze Sesti dilatacnich Gsekd. V ramci
stavby plavebni komory bylo vybudovéno nové jezové pole, které navazuje na stavajici historicky
jez a pravou sténu plavebni komory.

VD ziskalo nominaci na titul v soutézi Stavba roku 2017, poradané Nadaci ABF.

The waterway is used for navigation of mostly recreational boats between the Hnévkovice and
Tyn nad Vltavou lock chambers. The Vltava Water Route in this section is rated as 1% class for boats
having a capacity up to 300 tons.

The usable dimensions of the lock chamber: length = 45 m, width = 6 m, and the minimum depth
above the nipper is 3 meters. The total length of the lock chamber, including the bottom and top
gates, is 81 meters. The lock chamber’s load-bearing structure is a reinforced concrete half-frame
consisting of six dilatation sections. A new weir field was built within the construction of the lock
chamber connecting the existing weir to the chamber’s right-hand wall.

The waterwork was nominated in the competition Build of the Year 2017 organized by the ABF
Foundation.
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Cilem vystavby mostu bylo zajistit Gnosnost viech mostnich objektd pro tfidu dopravniho zati-
Zeni A, spolu s moZnosti prijezdu specialniho vozidla dle STANAG 150, proplouvani jednotek do
vySky 5 m a vyuZiti Mrtvé Visly jako mezindrodni vodni cesty kategorie Vb. Hlavnim stavebnim
objektem je pétipolova mostni konstrukce, kterd je po obou stranach stfedniho ocelového otvira-
ného pole o rozpéti 59,5 m. Celkova délka pfemosténi je 173 m a 3ifka nosné konstrukce 14,92 m.
Mostni konstrukce je podepfena Sesti podporami, které byly projektovany jako masivni Zelezobe-
tonové monolitické konstrukce na hlubinném zaloZeni. Hydraulicky systém, uloZeny v komorach
pilitd, umoZriuje zvedani a spousténi mostnich k¥idel prostfednictvim dvojice hydraulickych val-
c0. Jedné se o unikatni konstrukci, kterd prozatim nemé obdobu v Polsku ani v Ceské republice.

Most ziskal titul Zahrani¢ni stavba roku 2019 v soutéZi pofadané Nadaci ABF.

The goal of this project was to make all bridge structures sufficiently load-bearing to meet stan-
dards for the traffic load class A and allow the passage for special vehicles according to STANAG
150, navigation of units up to 5 m high and using the river Martwua Wisla as an international
Vb-category waterway. The primary structure is the five-column bridge structure on both sides of
an open, steel-framed 59.5 m central span. The total length of the bridge is 173 meters, and the
width of the load-bearing structure is 14.92 m.

The bridge structure is supported by six deep-founded supports, designed as massive, monoli-
thic reinforced concrete structures. The hydraulic system embedded in the pier chambers allows
lifting and lowering of the bridge's wings through a pair of hydraulic cylinders. It is a unique
structure, unmatched in Poland and the Czech Republic.

The bridge was awarded the title the Foreign Build of the Year 2019 in the competition organized
by the ABF Foundation.
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KOMENSKEHO MOST
V JAROMERI

KOMENSKY BRIDGE IN JAROMER, THE CZECH REPUBLIC

Investor: Mésto Jaromér, autofi: Prof. ing. arch. Mirko Baum, Ing. arch. David Baros, Ing. Viadimir Janata,

dodavatel: Spole¢nost Jaromé&r

Investor: Mésto Jaromér, architects: Prof. ing. arch. Mirko Baum, Ing. arch. David Baros, Ing. Viadimir Janata,

contractor: Spole¢nost Jaromér

Pavodni Komenského most z roku 1886 spojoval historické centrum mésta s tehdy nové organi-
zovanym méstskym prostorem zvanym Na Ostrové. Novy most je zaloZen na nutnosti zachovat
historické nabfeZni opéry a zaclenit do feseni kolektor inZenyrskych siti (trubka o priméru 762 x
16 mm). Kolektor tvofi zdkladni centralni tlaceny prvek stabilizovany tfemi pfepjatymi tahly. Kon-
strukce je uloZena ve dvou hrncovych loZiscich. Mostovka je urcena pésim, cyklistim a vozidlim
Gdrzby do hmotnosti 3,5 t. Délka mostu je 61,5 m a rozpéti (vzdalenost mezi podporami) 59,5 m.
Volna $itka mezi zabradlim je 4,5 m. Konstrukéni vyska mostu (vzdalenost mezi osami spodniho
a hornich téhel) uprostfed rozpéti je 4 650 mm.

Komenského most ziskal titul Stavba roku 2015 v soutéZi pofadané Nadaci ABF.

The old Komensky Bridge, dating from 1886, connected the historical center of the town to the
then newly organized urban area called Na Ostrové. The idea of the new bridge is conceived with
the need to preserve the historical embankment abutments and to incorporate a utility duct into
the design (a pipe profile 762 x 16 mm). The duct establishes the basic central compression mem-
ber stabilized by three pre-stressed ties. The structure is embedded in two bridge pot bearings.
The deck is intended for pedestrians, cyclists, and service vehicles up to 3.5 tons weight. The
bridge is 61.5 m long, spanning 59.5 m (the distance between supports). The clearance between
railing is 4.5 m. The construction height (the distance between the axes of the bottom and top
ties) in the middle span is 4,650 mm.

The Komensky Bridge was awarded the title Build of the Year 2015 in the competition organized
by the ABF Foundation.

STAVEBNI UPRAVY OBJEKTU
GALERIE MANES

CONSTRUCTION MODIFICATIONS TO THE MANES GALLERY, PRAGUE, THE CZECH REPUBLIC

Investor: Nadace ¢eského vytvamého uméni, autofi: Ing. arch. Robert Hofman, dipl. arch. Luis Marques, architekt Otakar Novotny,

Ing. arch. Daniela Polubédovovd, Ing. arch. ivan Srom, Kamil Hladky, dodavatel: Skanska a.s.

Investor: Nadace ¢eského vytvarmého umeéni, architects: Ing. arch. Robert Hofman, dipl. arch. Luis Marques, Otakar Novotny, Ing. arch. Daniela

Polub&dovovd, Ing. arch. lvan Srom, Kamil Hiadky, contractor: Skanska a.s.

Galerie Manes je soucasti prazské kulturni historie a pamatkou funkcionalistické architektury.
Autori méli moznost do detaill odhalit konstrukéni a technické prvky stavitelstvi té doby a podilet
se na jejich obnové. Mnoho pdvodnich prvkd bylo nutné odborné restaurovat nebo repasovat,
nékteré nahradit replikami. Zaroven i doplnit mnoho modernich a zajimavych architektonickych
i technologickych prvka.

Rekonstrukce Galerie Manes ziskala zvlastni cenu primatora hlavniho mésta Prahy v soutéZi
Stavba roku 2014, pofadané Nadaci ABF.

The Ménes Gallery is an inherent part of Prague’s cultural history and a monument to Functionalist
architecture. The architects had a chance to expose structural and technical details of that time
and to participate in their restoration. Many original elements had to be professionally restored or
renovated; some had to be replaced by replicas. Many new modern and interesting architectural
and technological items were added at the same time.

The restoration of the Manes Gallery got a Special Prize from the Mayor of the City of Prague,
in the competition Build of the Year 2014 organized by the ABF Foundation.

LAVKA PRO PESI PRES OTAVU, REKONSTRUKCE ARCIBISKUPSKEHO ZAMKU
PISEK A ZAHRAD NA HOTEL, DOLNI BREZANY

PEDESTRIAN BRIDGE OVER THE RIVER OTAVA, PISEK, THE CZECH REPUBLIC CONVERSION OF THE ARCHBISHOP'S CHATEAU AND GARDENS INTO A HOTEL, DOLNI BREZANY, THE CZECH REPUBLIC

Investor: Mésto Pisek, autofi: Ing. arch. Josef Pleskoft, Ing. Vladimir Janata, dodavatel: Metrostav a.s. Investor: Arcibiskupstvi prazské, projektant: AED project, a.s., dodavatel: STARKON, a.s.
Investor: the Town of Pisek, architects: Ing. arch. Josef Pleskot, Ing. Vladimir Janata, contractor: Metrostav a.s. Investor: Arcibiskupstvi prazské, architects: AED project, a.s., confractor: STARKON, a.s.
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Reka Otava je nad jezem u Véaclavského pfedmésti pfemosténa dvéma nestejné dlouhymi lavkami
Sifky 3 m. Z pravého brehu na pilif pFeklenuje feku lavka o délce cca 82 m. Lavka z levého brehu
na pilif P2 ma rozpéti cca 47 m.

Obé lvky jsou pldorysné pFimé. Lavka z levého bfehu neni s pravou lavkou plidorysné souoss,
na pilifi P2 se leva lavka pUdorysné odklani mirné po proudu, rovnobézné s jezem. Téleso obou
lavek je celosvafované, trojboké, pfihradové z trubek svafovanych na pronik. Obé lavky maji or-
totropni mostovky sestavajici z plechu, pfi¢nikd a podélnych vyztuh. Plech mostovky je podélné
pfivaren k hornim pasim télesa ldvky. Konstrukéni systém tahel sestava z tyi s valcovanym zévi-
tem, napinakovych matic, kdnickych krytek, koncovek a ¢epl. Pfesné dimenze jednotlivych prvkd
jsou uvedeny v projektech statiky ocelové konstrukce.

Lavka ziskala nominaci na titul Stavba roku 2019 v soutéZi pofadané Nadaci ABF a cenu hlavniho
medialniho partnera ¢asopisu Stavebnictvi.

The river Otava above the weir at the Vaclavské pfedmésti is bridged by two 3 meter-wide pe-
destrian bridges of different lengths. From the right bank to the pier, the pedestrian bridge’s span
over the river is approximately 82 m. The span from the left bank to the pier P2 is about 47 m.

Both pedestrian bridges are straight in the plan. The left-bank section is not parallel with the
right one; it slightly deviates downstream at the pier P2, parallel with the weir. The superstructu-
res of both pedestrian bridges are all-welded, trihedral prismatic girder intersections comprised
of welded tubular steel. Both bridges feature orthotropic decks, consisting of sheet metal, cros-
sbeams, and longitudinal braces. The deck sheet metal is welded to the bridge superstructure’s
upper chords. The structural tie system consists of bars with rolled threading, turnbuckles, conical
covers, end plugs, and pins. Exact dimensions of elements are presented in the structural steel
structural drawings.

The pedestrian bridge was nominated for the title Build of the Year 2019 in the competition orga-
nized by the ABF Foundation; it was awarded the prize of the main media partner of the magazine
Stavebnictvi.
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Plvodni méstanska tvrz z poc¢atku 14. stoleti, zasadné pFestavéna v renesancni dobé, doznala
pozdéji dalSich Uprav rané barokni éry a v roce 2019 byla rekonstruovéana na hotel. Prostor byva-
ého nadvofi zamku byl zastfesen vloZenou sklenénou subtilni ,stanovou™ stfechou, umisténou
nad Groven korunni Fimsy. Toto feSeni umoZnilo vyuZit unikatni prostor nddvofi jako hotelové
lobby s recepdi, lobby barem, spolecenskym prostorem navazujicim na restauraci hotelu.

Z hlediska problém zplsobenych vlhkosti a souvisejicimi vlivy byly navrZeny Gpravy, které jsou
spojenim historickych opatfeni a novodobych metod. Jedna se o kombinaci podlah se vzducho-
vymi dutinami a instalaci mirné elektroosmézy na nosnych zdech. Toto FeSeni bylo velmi Gspésné
a mdZe byt prikladem pro feSeni podobnych problémd u historickych objektd.

Rekonstrukce arcibiskupského zamku ziskala cenu za nejlepsi rekonstrukci pamatkového objektu
v soutéZi Stavba roku Stfedoceského kraje 2019, pofadané Nadaci ABF.

Formerly a bourgeois stronghold from the beginning of the 14" century, substantially rebuilt in
the Renaissance, later altered in the early Baroque, and converted into a hotel in 2019. The for-
mer courtyard was roofed with a subtle, inserted glass pyramid roof positioned above the crown
cornice level. This arrangement allowed using the unique courtyard as a lobby with a reception, a
lobby bar, and a social hall connected to the hotel restaurant.

Duetoproblemscausedbydampnessandrelated effects,modifications were designedlinkinghisto-
ricalmeasuresandmodernmethods.Theseareacombinationoffloorswithaircushionsandanelectro-
osmoticsysteminstalledintotheloadbearingwalls.Thissolutionwasverysuccessfulandcanbeusedas
a model for solving historical buildings’ similar problems.

The conversion of the archbishop’s chateau obtained a prize for the best restoration of a listed
building in the competition Build of the Central Bohemia Region of the Year 2019 organized by
the ABF Foundation.
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ZADRZOVANI DESTOVYCH VOD V MESTSKEM PROSTRED| A ROSTLE
ZASTAVBE — REVITALIZACE ULIC BUDOVATELU, STADICKA A SKOLNI
V ROUDNICI NAD LABEM

RAINWATER HARVESTING IN AN URBAN ENVIRONMENT IN AN OLD NEIGHBOURHOOD - REVITALIZATION OF BUDOVATELU, STADICKA AND
SKOLNI STREETS IN ROUDNICE NAD LABEM, THE CZECH REPUBLIC

Ing. Josef Filip, Ph.D.

Prace se bude zabyvat projekeni pfipravou a naslednou realizaci
stavby oprav mistnich komunikaci v Roudnici nad Labem. Jedna se
o Usek v celkové délce cca 1 150 m. Zde nejprve spravci jednotlivych
inZenyrskych siti provedli jejich rekonstrukce a nyni mésto Roudnice
nad Labem jako majetkovy spravce pfistupuje k rekonstrukci povrch(
komunikaci. Z béZného pohledu jde o rutinu, pfi pohledu odborném
je viak ziejmé, Ze pljde o jednu z novinek, kterd ma pfispivat k zadr-
Zovani destovych vod v prostoru jejich spadu. V rdmci projektu do-
chazi ke zlepSeni podminek pro vsakovani a odvod destovych vod
nejen kanalizaci. Jsou umen3ovany plné zpevnéné plochy, nékteré
povrchy jsou nahrazeny tzv. drenadzni dlazbou. Vysazuji se stromy
a realizuji tzv. deStové zahrady. A praveé tyto prvky by mély pFispét
ke zlepSeni. Realizace stavby nyni probiha a v dobé konani konfe-
rence bude jiZ zndm vysledek, v€etné moZnosti jeho prezentace.

The work will consist of initial design work and then repairs of the
new roads in Roudnice nad Labem. It is a section 1,150 m long. First,
managers of technical networks completely renovated the roads,
and the Town of Roudnice nad Labem (as a property manager) will
modernize the road surfaces. From an informal perspective, it may i L o

be seen as a routine undertaking. However, observed professio- Location of he roject - modsrmisation of stadcks shastin Reudnice nad Labern
nally, it is evident that it will be one of the novelties that should
contribute to rainwater harvesting in the area. The project improves
conditions for infiltration and drainage of rainwater, not only into
the public sewerage. Hard surface areas are being made smaller and
some surfaces are being replaced with so-called “drainage paving”.
New trees are being planted, and so-called “rain gardens” are being
built. These are the elements that should improve the situation. The
project is being carried out now, and when we know the results, and
we will be able to present them at the time of the conference.
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Situace sou¢asného stavu v kiizovatce ul. Stadicka a ul. Budovateld

Site plan of current status at the crossroad of Stadicka and Budovateld

5 - =
DesStovy zahon na kfiZovatce ul. Stadicka
a ul. Budovatell N 8

Rainwater flowerbed at the crossroad of Rez souvrstvim destové zahrady

Osazovaci plan destovych zahrad - krajinafskeé Gpravy
Stadicka and Budovateld Section through the formation of the rain garden  Planting plan of the rain gardens — landscaping plan
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REVITALIZACE NABREZ| REKY OSTRAVICE
,REKA JAKO MISTO ODPOCINKU*

REVITALIZATION OF THE BANKS OF THE RIVER OSTRAVICE - “RIVER AS A RESTING PLACE”

Ing. Katerina Helekalova

Téma revitalizace vefejnych prostor s utilitdrnim pfistupem je v sou-

Casnosti velmi aktualni. Kvalita vefejnych prostor podstatné ovliv-

fiuje nejen obraz mésta, ale i jeho fungovani. V soucasnosti je v3ak

potfeba zvazit, zda je nutné vZdy respektovat tradicni funkce pro-

storu, nebo hledat odlisnou ¢i zcela novou napli. Nebot, jak uvadi

jeden z autord nasi antologie (Manuel de Sola-Morales): ,To, co bylo

kdysi bezprostfednim vysledkem potfeb, technickych moZnosti

a tradice, je dnes pfedmétem alternativnich nabidek a diskutabil- A - D

niho vkusu." Cilem projektd revitalizace vefejnych prostor v misté Egs:;;ﬁ;gs;fn‘;},?;}fr;?gg;ﬁc’pigzvr“e,(onstmm

nabreZi feky Ostravice v ¢3sti mésta Ostravy je a priori podpofit Comparative photo of the revitalized space
q . ¥ . . before the revitalization

kvalitu prostfedi a jeho bezpecnost, zachovat jeho charakter —jako e T

mista, kde ¢lovék zpomali, ale zaroven vyuZit jeho potencial i k nové - :

naplni.

Vizualizace planované rekonstrukce
Visualization of the planned revitalization

The theme of revitalizing public spaces with a pragmatic approach
is currently very popular. The quality of public space substantially
affects not only any town's image but its functioning, too. Today,
we have to consider whether respecting the traditional functions
of space is always necessary, or it is better to search for different or
entirely new ones. Because, as one of the authors of our anthology
(Manuel de Sola-Morales) says: "What once was an immediate result
of needs, technical possibilities, and tradition, today is a subject
to alternative bids and disputable taste.” The goal of projects for

revitalization of public spaces on the banks of the river Ostravice Foto potekonstruke - stion
is, primarily, to support the quality of the local environment and its [—

safety, to preserve its character — as a place where one slows down
—and use its potential for new functions.

Vizualizace zdméru
Visualization of the planned revitalization

Srovnavaci foto stavajiciho stavu
revitalizovaného prostoru pred rekonstrukeci
Comparative photo of the revitalized space
before the revitalization

Vizualizace zdméru z nadhledu
Aerial image of the visualization of the planned revitalization
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DIGITALNI TECHNICKA MAPA A BIM —NEZBYTNOST PRI SPRAVE
A PROVOZU SYSTEMU PRO ZASOBOVANI PMNOU VODOU

DIGITAL TECHNICAL MAPPING AND BIM — A NECESSITY FOR DRINKING WATER SUPPLY SYSTEMS MANAGEMENT AND OPERATION

Ing. Michal Faltejsek

Prace si klade za cil pFibliZit GCel a moZnosti uZiti Digitalni technické
mapy (DTM) a Informacniho modelovani staveb (BIM) v procesu za-
vadéni digitalizace do Ceského stavebnictvi a jejich vyuZiti pfi spra-
vé a provozu staveb pro zasobovani vodou. Pojmy jako DTM nebo
BIM jsou dnes velmi casto diskutovany odbornou vefejnosti ve
vsech odvétvich stavebnictvi. Je tomu tak zejména kvili blizicimu
se terminu, ktery legislativné tyto pojmy zavede do Ceské technic-
ké praxe. DTM je mj. nositelkou informaci o lokacich siti technické
infrastruktury, oproti tomu stoji BIM model, tedy nositel informaci
o stavbach a jejich konstrukcich a prvcich.

Zcela logicky lze odvodit, Ze pravé spojenim DTM a BIM lze snadno
dosadhnout na kvalitni spravu a Gdrzbu nejen systémi pro zasobo-
vani vodou, ale i dalsich infrastrukturalnich staveb, a to prfedevsim
diky jednoznacné a strukturované evidenci dat a jeji vizualizaci po-
moci 3D grafického modelu.

The goal of this paper is to elucidate the purpose and possibilities
of using a Digital Technical Mapping (DTM) and the Building Infor-
mation Modelling (BIM) in the process of introducing digitalization
into the Czech construction engineering industry and their use
for management and operation of water-supplying facilities. The
professional public in all fields of construction engineering often
discusses terms such as DTM and BIM these days. That is mainly be-
cause of the approaching date when legislation will introduce these
terms into Czech technical practice. DTM is, among others, the car-
rier medium of information on locations of technical infrastructure
networks while BIM is the opposite that is a carrier of information
about buildings and their structures and elements.

So, it may be quite logically concluded that by joining DTM and BIM,
quality management and maintenance, not only for supplying wa-
ter, but also other infrastructure facilities can be easily achieved.
This is mostly due to precise and structured recording of data and
its visualization using a 3D graphic model.

UZitf rozsifené virtualni reality a planovani inZenyrskych siti mésta
Use of extended virtual reality and planning of a municipal technical infrastructure
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CIM a inZenyrskeé sité zobrazené v GIS
CIM and technical infrastructure networks rendered in GIS

3D GIS modelovam mésta a simulace tras IS v softwaru ArcGIS
3D GIS modelling of a city and technical infrastructure networks simulation
in the ArcGIS software

CIM - city information model (management), dal3i krok ke Smart City
CIM - city information model (management), the next step to the “Smart City”

i
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3D GIS informacni model mésta a inZenyrskych siti
3D GIS information model of a city and techmcal mfrastructure networks

“I_l - -
UZiti roz3ifené virtudlni reality ve spojeni s 3D modelem inZenyrskych siti mésta
Use of extended virtual reality linked to a 3D model of a municipal technical infrastructure

HODNOCENI MESTSKYCH VODARENSKYCH

SITI = PRIPADOVA STUDIE

ASSESSMENT OF MUNICIPAL WATER NETWORKS — CASE STUDY

Ing. Marek Teichmann, Ph.D.

Pfedmétem prace je zpracovani tématu modelovani a optimalizace
spolehlivosti systém( pro zdsobovéni pitnou vodou na Gzemi mésta
Hlucin a pfilehlych obci Bobrovniky a Darkovicky. Prace poukazuje
na moderni zplsoby spravy a Udrzbu téchto staveb napt. formou
pasportizace, sjednocenim riznych druh( dokumentaci, evidenci
poruch a havarif apod. Cilem prace je poukazat na mozné zplsoby
optimalizace téchto staveb a s pomoci hodnoceni stavebné-tech-
nického stavu a planu financovani obnovy vodovodu pak provést
celkové vyhodnoceni vodovodni sité v€etné navrhu vhodného ca-
sového planu obnovy. Tyto postupy jsou nevyhnutelné pro efektiv-
ni provozovani vodovodnich siti, zvla5té pak v dne3ni dobé, kdy je
vody nedostatek a je nutné jejim hospodarnym nakladanim podpo-
fit udrZitelny rozvoj meést.

The subject matter of this work is the topic of 3D modeling and
optimization of the reliability of potable water supply systems in
the Town of Hluc¢in and adjacent communities of Bobrovniky and
Darkovicky. The work refers to modern methods of management
and maintenance of these structures; for instance, by preparing in-
ventories, unifying different types of documents, recording failures
and breakdowns, and other strategies. The goal of this work is to
draw attention to possible methods of optimizing these systems
and using the assessment of the construction-technical condition
and a plan for funding the water line renovation to provide a com-
prehensive evaluation of the water distribution network, including
a suitable renovation time plan. These processes are necessary for
effectively managing water distribution networks, especially today
when water is scarce, and we have to support the sustainable deve-
lopment of cities by economically managing the use and consump-
tion of water.
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®Hluéin ®Bobrovniky ™ Darkovicky
V%voj poctu poruch na vodovodu ve spravé spol. VaK Hludin, s.ro., v letech 2005-2018

Charting of the number of failures of the water distribution network managed by VaK Hlu¢in, s.r.o.in
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Celkovy pofet poruch: 221

Ukazka poruchy na vodovodnim fadu Ukazka zplsobu opravy poruchy fad DN150
DN150 na ul. Zahradni v Hlu¢iné na ul. Zahradni v Hlu¢iné
Example of a failed water main DN150 in Example of a repaired failure of a main
Zahradni street in Hlucin, the Czech Republic ~ DN150 in Zahradni street in Hlucin,

the Czech Republic

ﬁrava poruchoveho vodovodmho radu
100 na ul. Rovniny v Hlu¢iné

ﬁawed water main DN100: Rovniny street
in Hlucin, the Czech Republic

Znazornem I<r|t1c|<ych mist na vodovo iti
Map of critical spots on the water distribution network, Hlucin, the Czech Republic
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VODA V REKU LTIVOVANE
KRAJINE

WATER IN RECLAIMED LANDSCAPE

Ing. Jifi Leitgeb, CSc.

Dolova Gzemiavysypky jsou po dobu téZby odvodrovany a toky jsou
pfevedeny mimo tato Gzemi. Na zdkladé uvedenych skutec¢nosti je
nutné v pribéhu tézby a po tézbé nové utvéret vodni rezim v tomto
prostoru. Je nutné si uvédomit, Ze v rekultivovaném Uzemi , pracuje-
me" pfedevsim s vodou ze srazek, s vodou povrchovou, v mnoZstvi
daného klimatického regionu. Aniz si to uvédomujeme, jedna se
o velmi malou ¢ast tzv. sladké vody, se kterou se snaZime nakladat
a hospodafit v rekultivované krajiné. Proto je a musi byt povinnosti
viech rekultivacnich navrhd vytvéret piirodé blizké prostiedi s ci-
lem maximalné zadrZet sraZkovou vodu v Gzemi.

Typically, mined areas and dumps are drained during mining, and
streams are diverted out from these areas. Because of this, the wa-
ter regime must be re-established in these spaces in the course of
mining and after. We have to realize that, in a reclaimed area, we pri-
marily work with precipitation, that is with surface water in amounts
typical for the given climatic region. Without realizing it, this is
a tiny portion of the so-called freshwater we try to handle and ma-
nage in a reclaimed landscape. That is why each reclamation project
must establish an environmentally friendly approach, aiming at re-
taining maximum localized precipitation.

Aerial view of the reclaimed Silvestr dump site with small pools
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S A AT
Kaskada tini po provedené rekultivaci
Cascade of pools after reclamation

Mala vodni nadrz s litoralem
Small pool with a littoral

T .

TR pfi paté Podkrusnohorské vysypky s hornim
prelivem

Pool at the foot of the Podkrusnohorska vysypka
(mine dump) with an upper spillway

Mala vodni nadrZ na Podkrusnohorské vysypce
Small reservoir on the Podkrusnohorska
vysypka (mine dump)

Malé vodni nadrz k zadrzeni povrchovych vod na vysypce
Small reservoir collecting surface water in a mine dump

Celkovy pohled na zrekultivovanou vysypku Silvestr s malymi vodnimi plochami

CESKA HYDROIZOLACNI
SPOLECNOST

CZECH WATERPROOFING ASSOCIATION

Ing. Lubos Kané, Ph.D.

Ceska hydroizola¢ni spole¢nost CSSI vydava smérnice uréené Siroké
technické verejnosti jako pomlcky pro efektivni navrhovani ochra-
ny staveb pfed nezadoucim pdsobenim vody. Nejnovéjsi smérnice
CHIS 06 se zabyva navrhovanim drenazi jako vyznamného opatteni,
které sniZuje namahani staveb vodou a tim pfispivad k vy3si spo-
lehlivosti hydroizolaci. Smérnice zarover vyjmenovava pfipady, ve
kterych je pouZiti drenaZze nevhodné, pfedevsim v souvislosti se
soucasnymi trendy ochrany vody v krajiné. V téchto pfipadech je
nezbytné navrhovat zvlast spolehlivé hydroizola¢ni konstrukece. Je-
jich navrh podporuje smérnice CHIS 01. Ta je zamé&Fena na hydroizo-
lace spodni stavby, fasad i stfech. VSechny smérnice vznikaji mimo
jiné na zakladé analyz poruch staveb a jsou volné dostupné na
www.hydroizolacnispolecnost.cz.

The Czech Waterproofing Association issues guidelines intended
for the technical public as an aid for the effective designing
of building protection against the unwanted effects of water.
The latest regulation CHIS 06 deals with drainage design as an
important measure reducing the risk of loading by water and thus
higher reliability of building waterproofing. The regulation also
lists those cases where drainage is unsuitable primarily in relation
to modern trends in landscape water conservation. Especially
reliable waterproofing structures need to be designed in these
cases. Regulation CHIS 01 supports such design approaches.
It focuses on the waterproofing of substructures, facades, and
roofs. All these regulations are developed, among others, on
analyses of building failures and are free of charge available at
www.hydroizolacnispolecnost.cz

V pFipadé drevostavby je okenni parapet hydroizolacni
konstrukci, po které se vyZaduje vysoka spolehlivost. Zatékani
v kouté osténi zpUsobilo destrukci nosné konstrukce jesté pred
dokoncenim stavby

In timber frame structures, window plinths are a waterproofing
structure requested expected to exhibit a very high degree of
reliability. Leaking in the corner of the window lining destroyed
the loadbearing structure even before completion.

na
navrzena

Voda z odtavajiciho snéhu zmrzla na okraji stfechy a vytvofila
val}/, za nimiz dali voda nastoupala, aby pusobila tlakem
krytinu, ktera neni pro takove hydrofyzikalni namahani

Water from melting snow froze on the roof edge, creating dams
behind which more water rose to compress the roofing that flooded the trench before drainage could be placed onto the
had not been designed for such hydro-physical loading. bottom, making the soil slushy.

FLai | ¥ / -
Navrh hydroizolace nepfedpokladal riziko zaplaveni zasyp( kolem suterénu vodou pfi
privalovych destich. Pfi opravé této nedostatecné hydroizolace znovu pfisly vydatné desté
The waterproofing project had not anticipated the risk of flooding of backfills around
the basement during torrential rains. Heavy rain continued during the repairs of this
inadequate waterproofing.

PFi konverzi priimyslového objektu na obytny soubor doslo k zasahtim do pGvodni
hydroizolace suterénu. Skladba podlahy s novym, z interiéru provedenym povlakem nemohla
odolat vztlaku vody pfi vzedmuti toku blizké Vitavy

The old basement waterproofing was compromised during the conversion of this industrial
building into a residential complex. The floor slab makeup with a new, interior-apFlied floor
membrane could not resist the vertical hydrostatic uplift when the nearby river Vltava surged.

Vétrem hnany dést pronikajici sparami zavé3eného obkladu znehodnotil nechranénou
tepelnou izolaci z minerélnich vléken. Ta se odtrhla od stény a zbortila se do vzduchové
vrstvy za obkladem

Rain-driven water penetrating through joints of a suspended cladding system damaged the
unprotected mineral wool thermal insulation. It tore off the wall and collapsed into the air
gap behind the cladding.

o i 4 .
Chyba pfi realizaci dodatecné drenaZe. Otevieny Usek vykopu
byl prilis dlouhy a vykop jesté pfed odvodnénim dna zaplavila
voda z pfivalového desté, ktera zplsobila rozbfednuti zeminy
A mistake during the installation of supplementary drainage.
The open section of the trench was too long, and torrential rain
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KLASTER SVATY JAN POD SKALOU

— PROJEKT SANACE

MONASTERY SVATY JAN POD SKALOU - REDEVELOPMENT PROJECT

Ing. Michael Balik, CSc.

Klaster Svaty Jan pod Skalou je situovany pod prudkym skalnim tra-
vertinovym ostrohem. Historickd stavba vznikla pfi poutni jeskyni
sv. lvana. Dispozice klastera je klasicka barokni ctyrkfidla s rizality
a chrdmem na jizni strané. Zdivo je vesmés cihelné — objekt neni
podsklepen.

Pfedmétem sanacniho navrhu byly takové Upravy, které zajisti bez-
poruchové povrchy v interiéru i exteriéru a které nebudou ovlivrio-
vat vnitfni mikroklima.

Klaster dnes slouZi potfebam Vy3Si odborné Skoly pedagogické.
V objektu byla v minulosti provedena fada stavebnich Upray, které
se dnes jevi jako ¢3aste¢né, avsak nedostatecné uc¢inné. Zakladnimi
mantinely pro navrh byly podminky z hlediska pamatkové ochrany.

Autor navrhu po dlouhé diskuzi zvolil jako sanac¢ni opatfeni metodu
mirné elektroosmézy v kombinaci s dutinovym systémem podlah.
Tyto pasivné odvétravané prostory navazuji na vnéjsi vzduchovou
ryhu, kterd mé potfebné vydechy do fasady. Upravy je moZno hod-
notit jako kombinaci historickych a relativné novodobych metod.

The monastery Svaty Jan pod Skalou is situated at the base of
a steep travertine outcrop. The historical building was built next to
the pilgrimage cavern of St. lvan. The monastery’s layout is a clas-
sical Baroque four-wing form with buttresses and a temple on the
southern side. Walls are mostly masonry — there is no basement
under the building,

The redevelopment project had to carry out modifications, ensuring
failure-free surfaces in the interior and exterior, not affecting the
internal microclimate.

Today, the monastery is occupied by the College of Education. Many
construction modifications carried out to the building were incom-
plete and are insufficiently effective today. The elementary ben-
chmarks for the design were conditions according to the principles
of monument protection.

After a lengthy discussion, the architect chose the redevelopment
method combining mild electroosmosis with a raised access floor
system. These passively-ventilated spaces are connected to an ex-
terior channel having necessary outlets through the fagade. These
modifications can be classified as a combination of historical and
relatively modern methods.
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Pohled od vychodu
View from the east

Cast nadvori - byvaly rajsky dvar

Part of the courtyard — former paradise garden

F

Pohled o_d-severozépadu
View from the north-west

Bocni por-wled od severovychodu
Side view from the north-east
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Navrh sanace — padorys, ¢ast Elektroosmézy — Navrh sanace — pidorys, ¢ast Dutinovy systém

Redevelopment design — floor plan, section
‘Electroosmosis’
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Redevelopment design — floor plan, section
‘Access Floors'
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ZADRZOVANI VODY NA POZEMKU
VS. OCHRANA SPODNI STAVBY PRED VODOU

RAINWATER HARVESTING VERSUS WATERPROOFING OF BASEMENTS

Ing. Lubos Kané, Ph.D.

V souvislosti se zménou klimatickych, resp. hydrologickych pomérd
se zacina prosazovat vy3si snaha o udrZeni vody v krajiné. Zaroven
ale se zdrazovanim staveb a pozemkd rostou poZzadavky investord
na intenzivni vyuZiti vSech prostor ve stavbé vcetné podstfesnich
a podzemnich. To souvisi s pfisnymi poZadavky na vlhkostni stav
prostfedi. Tradi¢nim prostfedkem pro zvy3eni spolehlivosti ochrany
podzemnich &asti stavby pfed vodou jsou drendze staveb. Umoz-
fnuji upravit namahani hydroizolacnich konstrukci. Soucasné poza-
davky na ochranu vody vyZaduji dobfe promyslena FeSeni drendzi.
Také pribyva pfipaddl, v nichZ je pouZiti drendzi vyloucené. Jsou
i pfipady, kdy drendz spolu se snahou o zasakovani vody na pozem-
ku zpUsobila destrukci ¢asti stavby. Tento stav vede ke zvySovani
pozadavkd na spolehlivost samotnych hydroizolacnich konstrukci.

Hand in hand with environmental climate change, i.e., hydrologi-
cal conditions, the effort to retain water in the landscape has been
gaining momentum. Along with increasing prices of buildings and
plots, investors' requirements are increasing regarding the intense
utilization of all spaces in buildings, including those in attics and
basements. It is linked to strict requirements on the environmental
dampness conditions. Drainage is a traditional means of increasing
the reliability of the groundwater protection of subgrade structures.
Drainage allows modifying the loading of waterproofing structures.
Contemporary requirements on the protection of water require so-
phisticated drainage designs. Also, more cases occur where using
drainage is impossible. There are other examples where drainage,
together with the effort to letting the water be absorbed on-site,
caused destruction of sections of buildings. This situation results in
an increasing demand for the reliability of waterproofing structures.
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Realizace vsakovaciho objektu

Construction of the absorption structure

Zatopené stavenisté — ne v3ude je
vsakovani mozné

Flooded site — absorption is not possible
everywhere

| S

Dasledky chybného vy3kového osazeni objektu na pozemku  Chybné vyskové osazeny dim —
—destova voda natekla na vodorovnou hydroizolaci vodorovna fg/droizolace Je pod
Effects of poor vertical positioning of the building on the site  hladinou vor Y

—rainwater leaked below the damp proofing course Poorly vertically positioned building

Schéma ochranného prostoru mezi
chrénénymi konstrukcemi a pfilehlou
zeminou

Scheme of a protection space between
protected structures and surrounding soil

“C

—horizontal damp proof course is
below the groundwater table

Realizace ochranného prostoru
Construction of protection space
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Napojeni destového odpadniho potrubi a drendzniho potrubi do spole¢ného vsakovaciho zafizeni je moZné jediné na svaZitém pozemku, kde bezpeénostniEFepad bude pod Urovni drenéze

Connection of rainwater drainage and site drainage into a common absorption structure (retention tank) can only be executed on a sloping site where the sa

the drainage level.
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NAVRH OCHRANY STAVBY PRED NEZADOUCIMI UCINKY
VODY A VLHKOSTI DLE KRITERIf SPOLEHLIVOSTI

DESIGN OF BUILDING PROTECTION AGAINST UNDESIRED EFFECTS OF WATER AND DAMP ACCORDING TO RELIABILITY CRITERIA

Ing. Lubos Kané, Ph.D.

Cilem névrhu hydroizola¢ni koncepce podle smérnice CHIS 01 je
takové feseni ochrany stavby pfed nezadoucim plsobenim vody,
aby po poZadovanou dobu byl zajistén poZadovany stav konstrukci
a vnitfniho prostfedi pfi daném namahani vodou a dalSich okrajo-
vych podminkach s co nejvy3si spolehlivosti. Rozhodujici vliv na
Gspéch ma architektonické feSeni tvaru budovy a jejiho osazeni do
terénu (vyska, natoceni vici svahu, tvar stfechy apod.), navrzené
vyuZiti podzemnich prostor a jejich dispozi¢ni feseni, vyznamny je
i vliv konstrukéniho feseni (¢lenéni dilatacnich celkd, volba zakla-
dové konstrukce a jeji propojeni se stavbou apod.). Teprve na sprav-
né navrhy a rozhodnuti architekta mize navazovat efektivni volba
a navrh hydroizolacnich konstrukci s potfebnou spolehlivosti a hyd-
roizolacnich opatfeni.

The aim of the waterproofing concept, per Guideline CHIS 01, is the
design of building protection against the undesired effects of water,
ensuring the required condition of structures and building environ-
ment for the required time under given water load and other boun-
dary conditions with the highest possible reliability. The architectu-
ral design of the building’s shape and its positioning into the terrain
(height, rotation against the slope, roof shape, and others), as well
as the designed use of basements and their layout, crucially affect
the successful result; finally, the effect of the structural design (ar-
ticulation of dilatation units, choice of the foundation structure and
its connection to the building, and similar) are important too. The
useful selection and design of necessarily reliable waterproofing
systems and measures can only follow after the architect develops
accurate plans and makes the right decisions.

SR,

Volba hydroiolace s odpovidajici spolehlivosti —

Choice of appropriately reliable waterproofing — example of upcoming white tank combined with

bentonite coating
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Vyhodnoceni pozadavk{ - postup vystavby
ma také vliv, stfecha se stala zafizen
stavenisté, hydroizolace musi byt zvlast

\/ghodnocem’ poZadavkd — poZadavky na
obvodovou konstrukci suterénu (obsahuje
izolaci proti vibracim, kterd se nesmi
zaplavit) byly prisnéjsi nez na stav prostfedi  odolna

(garaze pro auta) Assessment of requirements — the sequence
Assessment of requirements — requirements  of construction also plays its role; the roof
on the basement outer structure (it includes  was used as a site storage, waterproofing
vibration insulation that must not be must be really heavy-duty.

flooded) were stricter than on building

environment (car park).

Vyhodnoceni namahani vodou — hydroizolace rozlehlé provozni stfechy na garaZich je
naméhéna vyrazné vice nez hydroizolace na stfechach prilehlych domd

Assessment of water load — waterproofing of a large walkable roof is loaded much more
than roofing of surrounding buildings.

Tvarové a konstrukeni feseni objektu — PFl’stupnost pro opravy — na stfese
chybné navrZené neopracovatelné shluky spolecného suterénu jsou soukromé
konstrukci prostupujicich hydroizolaci zahradk: droizolace garaZf a teras je
stfechy obtiZné pFistupna pro opravu, protoze je
Form and structural design —improper zakryta dalSimi vrstvami a plocha na nich
design of nonproofable groups of structures  patfi vlastnikovi, ktery nema vztah
penetrating the roofing membrane k defektm hydroizolace

Access for repairing — there are private
gardens of the common basement's roof;
waterproofing on the garage and terraces
is hardly accessible for repairs because
itis covered with other layers and their
areas belong to another owner, who is in no
relation to defects of waterproofing

STRECHY S DOSTATECNOU A NEDOSTATECNOU
HYDROIZOLACNI SPOLEHLIVOSTI

EFFECTIVE AND INEFFECTIVE ROOF DAMP PROOFING

Ing. Marek Novotny, Ph.D.

V souvislosti s klimatickymi zmé&nami jsou kladeny stale vyssi a vys-
3i naroky na v3e, a to véetné stfednich plastd a jejich hydroizolaci.
Zejména se jedna o vysoké teploty a s tim spojené klimatické zati-
Zeni —zvlasté pak UV zéfeni. Nyni jiZz neni tak podstatnou vlastnosti
ohebnost v zdpornych teplotach, ale daleko duleZit&jsi je odolnost
do vysokych teplot, a to jednak z hlediska stékavosti, ale téZ z hle-
diska vypafovani zmékcovadel. Disledkem téchto nedostate¢nych
vlastnosti byva akcelerovana degradace v3ech druhd hydroizolac-
nich materiéld, a to jak syntetickych folii, zejména s ftalatovymi
zmékcovadly, tak i asfaltovych, kdy pfi vyrobé byla pouZita doda-
tecna pfimeés olejovych substanci. Tyto skutecnosti vyrazné snizuji
Zivotnost hydroizola¢niho povlaku a tim i celého izolacniho plasté.
Jednou z vyznamnych moZnosti prodlouZeni Zivotnosti izolacnich
systém( plochych stfe3nich plastd je jejich vyuZiti pro jakykoliv
provoz. Vrstvy nad hydroizolaci jsou pak velmi ddleZitou ochranou,
kterd vyrazné prodlouZi Zivotnost hydroizolacnich materidld (ce-
lého izola¢niho stfesniho plasté), jez tak nejsou pfimo vystaveny
klimatickému zatiZeni.

Jednou z podminek je, Ze hydroizola¢ni materidly musi byt re-
zistentni vaci provozy, ktery se bude na misté odehrévat, tudiz ty,
které jsou pouZzivany do provoznich stfech, by mély vykazovat ma-
ximalné moznou mechanickou odolnost.

In response to climatic changes, higher requirements are put on
everything, including roofing and its damp proofing membranes.
These are namely high temperatures and related climatic loads -
particularly UV radiation. Today, the crucial criterion is no longer
flexibility at negative temperatures, but instead resistance at high
temperatures. That is with respect to sagging and evaporation of
plasticizers. The usual effect of these inadequate qualities is ac-
celerated degradation of all types of damp proofing materials, i.e,,
synthetic foils, namely those with phthalate softeners and asphalt
ones, into which oil admixtures were introduced during the produc-
tion process. These facts substantially decrease the durability of
damp proofing coats, and thus, the entire damp proofing membrane.

One of the key possibilities for extending the durability of insulati-
on systems of flat roofs is by giving these roofs any active function.
Layers above damp proofing then provide crucial protection that
substantially extends the service life of damp proofing materials
(the entire roof insulation membrane). Therefore, they are not di-
rectly exposed to the climatic load.

One of the conditions is that damp proofing materials must be com-

patible with the future operation on the roof; hence, their mechani-
cal resistance should be maximized.

Ve
AL

L ' y
A y‘
' ]
Celkovy pohled na stfechu poniéen.ou Poniceni féliové hydroizolace kroupami
kroupami - snaha o opravu natérem byla (detail
naprosto nedspésna Foil damp proof course damaged by hail

General picture of a roof damaged by hail (detail)
— the effort to repair the roof by a coat of
paint was absolutely fruitless.

Krokodyling a pfepaskované spoje u smrskavajicich se
asfaltovgch hydroizolaci
i

Crocodi

ng and strap repair over joints of shrinking asphalt
DPCs

Provozni stfecha krasné doplriuje celou architekturu, ale jesté poskytuje navic vyuZiti
ploch, které by jinak byly bez uzitku

A functional roof nicely complements the entire architecture and, moreover, provides new
possibilities of using otherwise dead areas.

En
Stfechy jsou dal$im moZnym mistem pro Zivot — provozni stfechy davaji nové moznosti
uzivani staveb (CehoZ je mozZné pravé vyuzivat pri sou¢asném trendu vyvoje pocasi)
Roofs are another possible place for living - functional roofs provide new options on
how to use buildings (this is a possibility that can be particularly used due to the current
climate developments).
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VLHKOSTNI PORUCHY FASAD SE SKLADANYM

PLASTEM

FAILURES IN RAINSCREENS

Ing. Jan Maticka

Vétrem hnany dést je rozhodujicim zdrojem namahani fasad vo-
dou. Jeho Gcinky na fasady jsou srovnatelné s namahanim stfech.
Zatimco pro stfechy u nds existuje fada propracovanych pravidel
pro navrh ochrany pfed vodou, u zavéSenych skladanych fasad je
Casto ochrana proti tomuto namahani podcenéna. Nasledky zatéka-
ni pfitom byvaji umocnény vyuZitim tohoto typu konstrukce u vy-
znamn@éjsich staveb. Pfi snaze o sniZzeni namahani vodou lze uplat-
nit zahranicni pravidla pro tvarovani nebo vyplfi spar obkladu, lze
pracovat s dimenzi vzduchové vrstvy za obkladem, pfipadné doplnit
hydroizolac¢ni vrstvu, pokud to umoZiiuje zavésny rost obkladu.

Water-driven rain is the primary source of the loading of facades by
water. Its effect on facades can be compared to the loading of roofs.
While there are many carefully devised rules for waterproofing, this
protectionisoftenunderestimatedinrainscreens.Despiteit, the leak-
ing effects are usually augmented by using this type of structure in
more prominent buildings. Rules taken over from other countries
can be employed for shaping and filling veneer joints to decrease
the load by water; the dimension of the gap behind the veneer may
be adjusted, or the DPC can be added is the supporting rails allow.

Objekt se skladanym plastém z kamennych
desek — Archiv hl. m. Prahy

Building with stone panel rainscreen — The
Prague City Archives, the Czech Republic

| .
Tepelné izolace pisobenim vody pronikajici
obkladem zdegradovala a odklonila se od
stény smérem k obkladu — Archiv hl. m. Prahy
Thermal insulation degraded due to water
leaking behind the veneer and deflected away
from the wall towards the veneer
—The Prague City Archives, the Czech Republic.

Absence hydroizolacnich opatreni ve
skladbé konstrukce se sklddanym vnéjsim
plastém — administrativni objekt v Olomouci
Absence of damp proofing in a rainscreen
system — an office building in Olomouc,

the Czech Republic
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Tepelna izolace fasady za obkladem
v ohrozeni vodou — Archiv hl. m. Prahy
Fagade thermal insulation behind the stone
veneer endangered by leaking water — The
Prague City Archives, the Czech Republic

Voda ve spéfe zavéseného fasadniho
obkladu z kamennych desek
— administrativni objekt v Olomouci

Water in the joint of a stone veneer facade
- an office building in Olomouc,
the Czech Republic

Ll
Detail tmelené spary zavéseného fasadniho
obkladu z kamennych desek — mrakodrap
v Torontu, Kanada
Detail of a rainscreen with stone veneer
- a skyscraper, Toronto, Canada

Povlakova hydroizolace pod dekorativnim obkladem fasady — obchodni stfedisko v Ceskych Budg&jovicich
Damp proof coat under a decorative veneer fagade - a shopping mall in Ceské Budé&jovice, the Czech Republic
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REALIZACE FASAD S POVLAKOVOU

HYDROIZOLACI

FACADES WITH COAT DAMP PROOFING

Ing. Richard Rothbauer

O tom, Ze je moZné velmi origindlné pouZit plastové hydroizolacni
félie, jejichz doménou jsou ploché stfechy a izolace spodnich asti
staveb proti vodé, se lze pfesvédcit na dvou ojedinélych projektech.
Oba projekty z nedavné doby jsou ojedinélad architektonicka dila,
v nichz byla pouZita hydroizola¢ni félie v netypické roli — na fasadé.
Prvnim projektem je NEW DOX, roz3ifeni Centra moderniho uméni
v Praze od architekta Petra Hajka, kde se folie prosadila z Cisté ar-
chitektonickych divodd. Fasady NEW DOX, vytvorené z PVC-P f6-
lie Sedé barvy, tvofi dominantni esteticky prvek. Provedeni fasady
diky ,pfisiti" folie v pravidelném rastru k budoveé evokuje ¢alounéni
nabytku. Druhym netradi¢nim projektem je vystavba modlitebny
v Sedl¢anech od architektonického ateliéru A8000, ve kterém
se v rizné zalamovanych plochach prolinaji stfechy s fasadami
a tyto plochy jsou kompletné pokryty stfesni folii. Ta zde, vzhledem
k otevienému pohledovému obkladu, zajiStuje ochranu fasady proti
vodé.

Two unique built projects show that plastic damp-proofing foils, in
most cases used in flat roofs and waterproofing substructures, can
be used in a very original way. Both recent projects are outstanding
pieces of architecture for which a damp-proofing membrane was
used in an exceptional role — on a fagade. The first one is the NEW
DOX, the extension of the Centre for Contemporary Art in Prague,
designed by architect Petr Hajek. The foil evolved from purely ar-
chitectural reasons here. The facades of the NEW DOX made of gray
PVC-P foil are a dominant esthetic element. The fagade “stitched”
in a regular pattern onto the building evokes furniture upholstery.
The second non-traditional project is the Prayer Chapel in Sedlcany
by architecture studio A8000. Variably cranked roof planes inter-
sect with facades and the whole structure is wrapped with a roof
membrane. Because the exposed cladding is open, the foil acts as
the damp-proofing membrane.
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Prvni pokusny vzorek Erovedeni Calounéné fasady — Centrum modemntho uménf NEW DOX, Praha

The first sample of the upholstered fagade — the extension of the Center for Modern Art,
Prague, the Czech Republic

Centrum moderniho uméni NEW DOX, Praha
NEW DOX - the extension of the Center for Modern Art, Prague, the Czech Republic

Modlitebna v Sedl¢anech
Prayer Chapel in Sedl¢any, the Czech Republic

Detail finalniho provedeni ¢alounéné fasady — Centrum moderniho uméni NEW DOX, Praha
Detail of the final upholstered facade - the extension of the Center for Modern Art, Prague, the Czech Republic
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DRENAZE POZEMNICH STAVEB A SYSTEMY PRO
HOSPODARENI S DESTOVOU VODOU

BUILDING DRAINAGE AND RAINWATER HARVESTING SYSTEMS

Ing. Antonin Zdk, Ph.D.

Drenazni systémy jsou jednim z nejstarSich konstrukcnich opat-
feni pro sniZzeni namahani podzemni stavby vodou. V souvislosti
s rostouci snahou zadrZet maximalni mnoZstvi deStové vody na
pozemku bylo nutné zrevidovat soucasny pohled na navrhovani
drenazi. Smérnice CHIS 06 (Drenaze) navazuje na CHIS 01 (Hyd-
roizolacni koncepce staveb) a nabizi uceleny ndvod. Konstrukeni
feseni drendZi jsou doplnéna kriterialni analyzou spolehlivosti pro
rizné podminky horninového prostredi, tvarového feseni stavby
a pozadovaného vyuZiti podzemnich prostord. Dava navod na fese-
ni zplsobu zachyceni vody v okoli objektu a nasledného odvodnéni
mimo prostor stavby tak, aby se minimalizoval negativni zasah do
pfirozeného toku podzemni vody, a pfesto byla zachovana ochran-
na funkce drenaze.

Drainage systems are one of the oldest construction instruments
used to decrease the effect of groundwater on buildings. The cur-
rent approach to drainage design had to be reviewed due to the
increasing efforts to retain maximum amount of rainwater onsite.
Regulation CHIS 06 (Drainage) follows Regulation CHIS 01 (Building
Waterproofing Concept), providing complex guidelines. Drainage
system designs are complemented with criteria analysis of relia-
bility for different sub-surface environment conditions, building
shapes, and required functions of sub-grade structures. It provides
guidance for rainwater harvesting in buildings’ surroundings and
draining it outside the buildings, to minimize the harmful impact on
the flow of natural groundwater, yet still preserving the protective
effect of drainage.

Princip odvodnéni okoli stavby drenézi. Vlevo schéma obvodové drendze. Vpravo schéma plo3né
drendZe umisténé pod objektem
Principles of site drainage. Left — a perimeter drainage scheme. Right — a drainage system positioned
below the building
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Regeni svislé plodné drenaze zatisténé do obvodového svodného drénu s osazenou kontrolni $achtou
Vertical systematic drainage opening into a perimeter drain with an installed shaft pipe

f 4

Schéma a realizace osazeni kontrolnich Sachtic
Scheme and built shaft pipes

UloZeni drenazniho potrubi na betonové dno, realizace podzemni svislé plosné drenaze
z profilované folie a integrované geotextilie

Placement of drainage pipe onto a concrete support; underground sheet drainage

of profiled membrane and integrated geotextile

Prordstani trubkové drenaze kofeny stromu a ket rostoucich cca 2 m od drenazni roviny.
Vpravo je pohled kamerou do potrubi, jehoZ poloha je oznacena Sipkou

Roots of trees and shrubs growing approximately 2 meters away from the draina%e plane,
penetrating through the tubular drainage. Right: a camera view into the pipe marked with
the red arrow in the right-hand photo.

Vlevo je nevhodné umisténi obvodového drendzniho potrubi nad drovni vodorovné
hydroizolace. Vpravo jsou disledky v podobé silné vihkého zdiva suterénu

Left — inappropriate position of a perimeter drainage pipe above horizontal systematic
drainage. Right - resultant very damp basement masonry.

&

ZAKLADOVE A PODZEMNI KONSTRUKCE
V INTERAKCI S VODOU

FOUNDATIONS AND UNDERGROUND STRUCTURES INTERACTING WITH WATER

Prof. Ing. lvan Vanicek, DrSc.

Zakladové konstrukce jsou soucasti prakticky kazdé stavby. Interak-
ce s vodou je vZdy velmi citlivy problém. Z pohledu technologie
zakladani jde o tésnéni stavebni jamy, o vystavbu jimek, instalaci
Cerpaciho sytému. Z pohledu meznich stav( je nutno zajistit bez-
pecnost pfed porusenim dna stavebni jamy vztlakem ¢i proudovym
tlakem (poruseni typu HYD — hydraulickym gradientem) vedoucim
ke ztekuceni dna stavebni jamy.

Podzemni konstrukce — interakce s podzemni vodou je citliva jak
v pribéhu vystavby (zmahani pfitokd), tak v dobé provozu (dlouho-
dobé funkénost tésniciho systému). Neobvykla feseni jsou spojena
s uklddanim tunelové roury metra na dné feky (metro C) ¢i s obno-
venim provozu metra po jeho zaplaveni pfi povodnich.

Foundation structures are parts of nearly all civil and building
engineering structures. Interaction with water is very sensitive
problem. From the view of foundation technologies, we speak about
the foundation pit sealing, about the cofferdam constructions, and
the installation of pumping systems. With respect to the limit
states, it is necessary to protect the bottom of the foundation pit
against uplift, or against a negative impact of the seepage pressure
leading to the bottom'’s liquefaction (failure of the HYD type — by
the hydraulic gradient).

Underground structures —the interaction with groundwater is a very
delicate problem. Both in the phase of construction (tackling water
inflow) and during the phase of the structure’s operation (long
term functionality of the sealing system). Unusual solutions are
connected with a positioning of the tunnel tubes on the riverbed (as
was the case of the Metro line C in Prague) or with the restoration of
the operation after the Metro was heavily flooded in 2002.

Modernizace rejd ﬁlavebm’ komory Stvanice — Remes, Zakladani staveb, 2019, Praha
Modernization of the shipping line to the Stvanice lock in Prague. Remes, Michael: Zakladani

staveb, Prague, 2019

Beranéni pilot pro zaloZeni Zelezni¢niho mostu — Zatko a Sperger, Zakladani staveb, 2019
Pile driving for the railway bridge pier foundation — Zatka and Sperger, Zakladani staveb
company, Prague, 2019.

= -
Instalace raziciho Stitu v pazené jamé — prodlouZeni metra A —
archiv Metrostav, Praha
Installation of the TBM (tunnelling boring machine) in a sheeted Republic
foundation pit — extension of the Metro [ine A — Metrostav Co.
archives, Prague, the Czech Republic

Prorézka severniho tunelu Ejpovice

ProdlouZeni metra trasa A — pfiméd interakce s vodou — archiv
Breakthrough of the Ejpovice northern tunnel, the Czech

Metrostav, Praha
Extension of the Metro line A - direct interaction with water —
Metrostav archives, Prague, the Czech Republic
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ZEMNI KONSTRUKCE VODNICH STAVEB
A ENVIRONMENTALNI GEOTECHNIKA

EARTH FILLED WATERWORK STRUCTURES AND ENVIRONMENTAL GEOENGINEERING

6

Prof. Ing. Ivan Vanicek, DrSc.

Zemni konstrukce jsou stavény z nejstarsiho a nejvyuZivanéjsiho
stavebniho materidlu — zeminy. Zemni konstrukce vodnich staveb
— sypané nizké hraze a prehrady, protipovodrnové hraze, plavebni
priplavy — pfimo zadrZuji vodu a musi vzdorovat jak hydrostatic-
kému, tak proudovému tlaku vody véetné potencidlniho nebezpeci
v disledku preliti koruny.

Environmentalni geotechnika vénuje péci ochrané pred kontamina-
ci podloZi. Pfedevsim v pfipadé ukladani odpadu na povrchu (sklad-
ky, odkalisté, vysypky) i do podzemi (napf. GloZisté vyhofelého ja-
derného paliva). Aplikuje geotechnické metody na sanace starych
ekologickych z4téZi — od modelovani pohybu kontaminantd aZ po
jejich odizolovani ¢i zneSkodnéni. Doporucuje postupy pro vyuZi-
ti znehodnocenych (kontaminovanych) pozemkd (tzv. brownfields)
pro novou vystavbu.

Earth structures are constructed from the oldest and most-used
construction material —soil. Earth structures of hydro engineering as
earth fill small and large dams, dikes, canals — directly retain water
and must resist to the hydrostatic or seepage pressures including
a potential danger of the crest overflowing.

Environmental geotechnics pays great attention to the ground
contamination protection. Either during the deposition of different
waste on the ground surface (as are different landfills, tailing
dams, spoil heaps) or in the underground (e.g. deep repository of
the nuclear spent fuel). It applies geotechnical methods to the
remediation of the old ecological burdens — from the numerical
modelling of the contaminant spreading down to the methods of
contaminant containment or destruction/ground decontamination.
It recommends the steps needed for the reutilization of devaluated
(contaminated) land (so-called brownfields) for new developments.
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Rozsifovani leti3té na mo¥ském dné — Osaka, Japonsko
Widening of an airport constructed on a seabed — Osaka, Japan
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Poruseni silnice E 49, vedouci pfes hraz historického rybnika, pfi povodnich v roce 2002

Damaged road E 49 crossing the crest of the small historical dam due to overflowing during
floods in 2002

Porudeny nasep Zelezni¢ni trati pfi povodnich ~ Povrchové tésnéni skladky tuhého

v roce 2002 komunélniho odpadu

Failed railway embankment during floods Surface sealing of a municipal landfill
in 2002






















