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PREFACE

A new tradition started in 2005 that is call@ENTRAL EUROPEAN CONGRESS ON
CONCRETE ENIGNEERINGThis is a series of yearly congresses to proaiderum for
engineers of our neighbouring countries to meet ardhange experiences regularly.
Engineers from all fields are addressed workingagign, execution, prefabrication, material
production, research or quality control.

In our Congresses new achievements are presentesdptecific field of concrete engineering:
The 1% CCC Congress in Graz (Austria) 2005 was devotefitice Reinforced Concretim
Practice; the2" Congress in Hradec Kralove (Czech Republic) 2086 the main topic
Concrete Structures for Traffic Networfhe 3 Congress in Visegrad (Hungary) 2007
focused oninnovative Materials and Technologies for Concr&teuctures.; thed™ CCC
Congress in OpatiLa (Croatia) in 2008 concentradedConcrete Engineering in Urban
Development the 5" Congress in Baden (Austria) was devotedInnovative Concrete
Technology in Practicethe 6" Congress in Marianské LaziiCzech Republic) in 2010 had
the main topicConcrete Structures for Challenging Time

The 7"Central European Congress on Concrete Engineerilhgake place in Balatonfired,
Hungary. The Congress focuses bmovative materials and technologies for concrete
structures Concrete is an ever developing construction natelThere is a continuous
development on material properties, constructgbiiconomy as well as aesthetics. The
Congress in Balatonfiired intends to overview prigeiof new types of concretes (including
all constituent materials) and reinforcements a#l a® their possible applications which
already exist or can exist in the future.

Therefore, we selected the following 5 topics:

Topic 1: Tailored properties of concrete

Topic 2: Advanced reinforcing and prestressing nteand technologies
Topic 3: Advanced production and construction tetbgies.

Topic 4: Advanced conctere structures

Topic 5: Modelling , design and testing

The Congress in Balatonfured will be organized imeautiful ambient provided by the Lake
Balaton.

The host organisation of the Congress is the Huaga&roup offib. Co-organizers of the
Congress are the Hungarian Concrete Associatiortrendssociation of Hungarian Concrete
Elements Manufacturers.

We have a pleasure to invite representatives ehtdj designers, contractors, academics and
students to take part at this regional event, whidh give excellent social and technical
conditions for exchange of experience in the figlcdconcrete engineering. We are happy to
meet you in Balatonfired.

Gyorgy L. Balazs Eva Lubloy
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DESIGN OF THE M43 TISZA RIVER BRIDGE

Matyassy Lasz§ Nagy Andras Dezg Berk&
! Pont-TERV Zrt., Than Kéroly utca 3. 1119, Budapesihgary
2 Hidépit Co., Karikas Frigyes u. 20. 1138, Budapest, Huggar

SUMMARY

Motorway M43 connects Szeged with Maké in the seuthpart of Hungary. Moéra Ferenc
bridge crosses there the Tisza river. The main gbtie design tender was an esthetic shape
and innovative technology. The Fig.1 shows the astermpvisualization of the new structure
bridge for the tender.

Fig. 1 Computer visualization of the bridge

1. INTRODUCTION

The Fig. 2 shows the main data of the bridge. kel tength of the Tisza bridge is 661.20 m,
there are 2 approach bridges and a river bridgeanSpof the river-bridge are:
95.00+180.00+95.00 m. The superstructure consis&s 29.94 m wide box cross section
beam with three cells. (Fig. 3) The bridge is atragosed superstructure. Corrugated steel
web was applied between the top and bottom prastlesoncrete slabs. Those two solution
have several advantageous features in comparigbnovdinary box beam bridges: the beam
height as well as the self-weight were successfuguced resulting in a slender
superstructure. The pylon height is 20 m. The V&ly €ables are driven through the pylon
with saddles. The river-bridge is made by the to-balance cantilever method.
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96.00 180.00 96.00

Fig. 2 General view

2. DESIGN OF THE SUPERSTRUTURE
2.1 Statical calculation

For the global statical calculation of the superdire, beam elements were applied. It was a
big challenge to find a good modeling method fa tlrrugated steel web part in the statical
system. The corrugated steel web has anisotrogievi@. The Austrian bridge software
company TDV helped us to develop a new special egsto connect the top and bottom
slab. We tested this element by using several FENfying model in order to get a correct
deformation for the main girder.

prz

DX R e A T o)

20 20
2U.0U

Fig. 3 Cross section

2.2 Cross section

The main girder is a three cell box girder with fmorrugated steel webs. Every 5 m long
segment has a steel cross girder. There are D8t siressing cables in the top slab. For the
bottom slab VT external stressing cable are applié@se cables are driven trough the steel
cross girders. The corrugated steel web withstatids shear force without receiving
significant normal force from the axial tensioniiue to this effect, the tension force stays in
the slab and therefore the stressing is more @feecBhear bolts connect the top and bottom
slab via the steel structure.
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2.3 Stay Cable

The pylon height is 20 m. Eight pairs of VSL stagbles are placed in a special saddle
structure in the upper part of the pylon. The staples connect to the main girder in the
middle of the cross section. Detailing of the amahge was a very complicated engineer
problem. The steel part of the anchorage can beisdeig. 4. The steel cross girder together
with the top slab are capable of handling the lmajge forces.

AAAA—A—A—A—AT

Fig. 4 Stay Cable anchorage
3. FATIGUE AND WIND TUNNEL TEST

The Hungarian Technical University made a fatigest bf the corrugated steel web, because
there is no any guidance in the Hungarian Stanfieirslich a structure.

Wind tunnel tests were also made in order to deterrthe aerodynamic performance of the
cross section and to get data for the computerlation of the whole bridge.

Fig. 5 Fatlgue and wmd tunnel test

4. CONSTRUCTION

During the construction the most important thingswa measure the shape of the growing
cantilever. After concreting a segment the wholdde shape was measured and compared
with the calculated camber line of the superstmactu

The bridge was built by using a balanced cantilenethod. The DOKA traveler assembled 5
m long segments. First steps was the assemblyec$ttrel frame on the shore. Fig. 6. Every
single steel frame was lifted into the traveler dmpnes. By positioning the traveler, the
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difference between the measured and designed cdimégican be compensated according to
the geodesy. There are 75 segments in the supztstu

Fig. 6 Assembled eeI frame

The two cantilever were built in same time. ThemremMwo closing segment in the shore side
and the final closing was over the river. Otherstarction description can be read in the next
paper written by the constructor.

Fig. 7 Traveler in work and the VSL saddle Fig. 8 The completed bridge
before concreting

5. CONCLUSIONS

This paper dealt with an extradosed bridge combwgil corrugated steel webs, which is the
first such structure in Europe. This solution epatile bridge to get a very slender and
aesthetic appearance. During the construction gmagheration was achieved between the
designer and the contractors. As to the calculatiod detailing of the structure, it was a
challenging engineering work.
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MAJOR DEVELOPMENT IN ENVIRONMENTAL PROTECTION OF
CENTRAL-EUROPE, THE BUDAPEST CENTRAL WASTEWATER
TREATMENT PLANT

Andras Sarmdy Dr. Béla Csiki
! Hidrokomplex Engineering Ltd.Budapest, IIl. Sidat 122-124, Hungary
2 DCB Engineering Ltd. Budapest, IX. Mester uHingary

SUMMARY

As is well-known by the Hungarian public and maibly the engineering professionals the
Budapest Central Wastewater Treatment Plant, tigesa environmental development in the
area, has been put in its regular operation, rgcenthe project has been completed as a
result of cooperation of a few typical civil engameng specialities, such as; hydraulic-,

wastewater treatment- and structural engineering; and structural construction.

The paper gives a general view of the project, gmssthe main objectives, the special
conditions of the realization, the characteristitadof the water treatment technology and also
those of the technological buildings. To the cartton of the latter ones about 180.00& m
of reinforced concrete was to be used. The stractspecialities of the largest complex
technological buildings are also outlined in thpgra

1. INTRODUCTION

The Budapest Central Wastewater Treatment PlanWBOP) completed in 2010 was
realized as the most important part of a giganticirenmental development in Hungary
called Living Danube Project (EDuna Projekt).

The daily amount of wastewater originating from @0.000 households of Budapest is
almost 600.000 th Before the realization of the project the twoséirig wastewater treatment

plants of the Hungarian capital has been able teive and - by appropriate removal of
biologic nutriments - suitably treat only about tredf of the whole quantity. Namely 200.000
m?per day is treated at the Northern-Pest WasteWaeatment Plant and an other 80.000 m
per day is treated at the Southern-Pest Wastewestatment Plant.

In addition to establishing the Central Wastewateatment Plant the Living Danube Project
included also several other developments, suchihasflood control dam protecting of the
plant, the construction of the accessing road, ldpweent of three pumping stations (in
Ferencvaros, in Albertfalva and in Kelenféld), thain Collector Canal of Buda at the
riverside of Danube and, moreover, the pressurespiimm the pumping stations crossing the
Danube under the riverbed and leading to the neatrtrent plant. The proper handling of the
wastewater-sludge, the end product of the treatimesntlso been taken care of.

The total investment cost of the Living Danube Bcbjhas been about 428.7 million Euros.
This sum has been financed according to the foilgwb5% by the Cohesion Fund of the
European Union, 20% by the Hungarian State and ip#%ie Municipality of Budapest.
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The new Budapest Central Wastewater Treatment Rtardgble to treat an equivalent
wastewater quantity of 1,6 million inhabitants bg/dlry period hydraulic capacity of 300.000
m®. By the development the biological wastewatertineat capacity of Budapest has become
almost 100 %. In rainy weather the plant has tiktyato biologically treat a 500.000 tper
day, and to mechanically pre-treat a 950.06@en day of peak time water flow, respectively.

The selection of the main contractor happened tobyeway of a public procurement
procedure. The construction contract - includirgpahe whole design task - with the winner
Csepel 2005 FH Consortium was signed at the e20@5.

The Consortium consisted of four companies. Twamémecompanies, the Degremont SUEZ
and the OTV France were responsible for the tedgichl mounting and its commission.
Two Hungarian companies, the Hidéplitc. and the Colas Alterra Inc. were responsibte f
the civil design and execution of buildings, stares and objects. As a subcontractor the
Hidrokomplex Ltd. was the general designer of th@&np The leader of the Hungarian
participants was theidépité Inc.

The most difficult tasks facing the contractors barsummarized as follows:

Due to the development location keeping the sstat@ise and odour emission values were
defined to the contractors. Moreover, securing mragafaces up to 70% of the 24 hectares
building site was also prescribed. The fulfilmehtlese demands required, on the one hand,
the complete covering of the structures at thetplan the other hand, in order to occupy as
little area as possible the technologists havedifterent elements of the technology over
each other. This way the technological buildingsanee multi-storied to allow the reduction
of the occupied terrain.

2. ABOUT THE TREATMENT TECHNOLOGIES

The wastewater forwarded by the two pumping statismreceived at the plant on an initial
geodetic height, high enough to allow the wateditdw through the total treatment process by
gravity, even in case of ruling water level of banube.

Wastewater cleaning

The mechanical pre-treatment at the plant beging+#®/fine screens followed by 7+1 3D
Sedipack structures. Each of these letter strustimeludes an aerated sand-trap and a
lamellar pre-settling device. Following the medeahpre-treatment the water flows into one
of the 18 biologic-treatment water lines consistofgan anaerobe labyrinth and a sectional
aerated carousel basin. This — at each line - liswed by a final sedimentation basin
securing longitudinal streaming through, with spats® to provide disinfections, eventually.
The separated pre-settling devices and the biolegter lines can be operated simultaneously
ensuring a relatively great enough flexibility fire plant. At the end of the process an
underground pipe leads the treated water to tlez bed.

Sludge handling

The primary sludge divided at the pre-settling desiis first thickened in gravitational
condensers. Then, the condensed sludge mixedtetiexcess sludge settled by the post-
settling devices, pasteurised at a temperatureQd€ before rendering rotten in the three
thermofill digester towers. The digested sludgdoivarded into an intermediate storage
basin for thickening it gravitationally. After théhickening the sludge dewatered by
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centrifuges. The remaining sludge of about 23 t&@®Kater containment is transported away
from the plant.

Usage of biogas

The biogas created during the process of digestingpllected in 2 gasholder tanks and
burned in gas-motors (3 pieces of 1,5 MW each)iarabilers. This way, on the one hand,
the electric power demand of the plant can be gbrt{up to 30%) ensured. On the other
hand, the entire thermal energy necessary for igeditie buildings, for sludge pasteurising
and digesting can also be supplied by the usab@®gés.

3. BUILDINGS AND STRUCTURES

The buildings and structures serving the technology be divided into four characteristic
groups (Fig. 1):

1. Large structures (technological buildings of theexdines)
a. Mechanical pre-treatment building (screens, saapstr primary settling
basins)
b. Biological treatment building (basins with activétesludge and final
sedimentation devices)
2. Circular structures
a. Gravitational thickeners
b. Digester towers
c. Storage tank of digested sludge
d. Foundations of gas-holder tanks
3. Other technological buildings
a. Odour machine-house
b. Sludge dewatering building
c. Gas-motor- and boiler machine-house
d. Electrical building (power receiver and controllduig)
4. Non-technological buildings
a. Central office and laboratory building
b. Workshop, storeroom
c. Reception house

From structural engineering viewpoint the, so chll¢arge structures”, the technological
buildings are the most interesting because of twimplexity and measures. A few of their
characteristic data and design aspects are sunadanzhe next chapters.
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Fig. 1: Bird’'s eye view of the large structuresidgrconstruction
3.1 Mechanical pre-treatment building

The main (middle) level of the multi-st