D WiCAUS 2017

WWW.WMCAUS.ORG

World Multidisciplinary
Civil Engineering - Architecture - Urban Planning
Symposium

ABSTRACT
COLLECTION BOOK

y Symposium - WMCAUS

07|11

Prague - Czech Republic

the more you save the Earth
the more you get wealth

Eco-friendl




World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

WwWiWimeaus org

Preface

This Abstract Collection consists of the abstracts of papers presented in the “World Multidisciplinary Civil
Engineering-Architecture-Urban Planning Symposium” in the city of romance Prague (Czech Republic) during 12-
16 June 2017. The World Multidisciplinary Civil Engineering-Architecture-Urban Planning Symposium (WMCAUS)
aims to provide a forum for discussion of the latest findings and technologies in different fields of Civil Engineering,
Architecture and Urban Planning, to give opportunities for future collaborations, to be a platform for sharing
knowledge and experiences in the fields of Civil Engineering, Architecture and Urban Planning, to lead for
providing a forum for early career researchers for presentation of their work and discussion of their ideas with
experts in different fields of Civil Engineering, Architecture and City and Urban Planning such as; Construction
Management and Engineering, Construction Materials, Geotechnics, Hydromechanics, Structural Engineering,
Building Performance Simulations, Transportation, Architectural Space, Social Sciences and Architecture,
Architectural Culture, Theories of Vision and Visuality, Architectural Design and Methods, Architectural
Historiography, Architectural Heritage and Conservation of Historical structures, Sustainability in the Built
Environment, Urban Planning, Public Space, Urban Design, Theories and Methods, Regional Planning,
Archaeological Method and Theories, Sustainable Urban Development, Urban Sociology, Economics and Politics,
Risk Management and Mitigation Planning, GIS-Based Modelling for Mitigation Planning, Computer Aided Design,
Mathematical and Statistical Methods, Integrated Coastal Zone Planning and, Management, Accreditation of Civil
Engineering, City and Regional Planning Education.

WMCAUS 2017 is the 2nd of the Annual series. However, nowadays there had been many local or international
meetings related to Civil Engineering, Architecture, Urban Planning Sciences, we decided to organize a traditional
style of symposium, friendlier and very fruitful alternative world symposium which is not a festival-like super-large
convention, too chaotic and busy to have a chance to discuss something in deeper with other participants.

The main mission of the "World Multidisciplinary Civil Engineering-Architecture-Urban Planning Symposium -
WMCAUS" is to lead to contribute in multidisciplinary studies related with Civil Engineering, Architecture, City and
Urban Planning and to improve interactions between people within these fields. As another mission it will provide
a forum for this diverse range of studies which report very latest results and document emerging understanding
of the related systems and our place in it.

We would like to express our sincere gratitude to all 700+ submissions by 600+ participants of WMCAUS 2017
from 60+ different countries all over the world for their interests and contributions in WMCAUS 2017. We wish
you enjoy the World Multidisciplinary Civil Engineering-Architecture-Urban Planning Symposium — WMCAUS
2017 and have a pleasant stay in the city of romance Prague. We hope to see you again during next event
WMCAUS 2018 which will be held in Prague (Czech Republic) approximately in the similar period.

Prof.Dr. Isik YILMAZ
Assoc.Prof.Dr. Marian DRUSA
Prof.Dr. Marian MARSCHALKO

Chairmen of WMCAUS 2017
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ALKALI SILICA REACTION IN THE PRESENCE OF METAKAOLIN - THE SIGNIFICANT ROLE OF
CALCIUM HYDROXIDE
Justyna Zapala-Slaweta, Zdzislawa Owsiak

MODIFIED PAVEMENT QUALITY CONCRETE AS MATERIAL ALTERNATIVE TO CONCRETE APPLIED
REGULARLY ON AIRFIELD PAVEMENTS
Malgorzata Linek

A LOW SHRINKAGE CEMENT CONCRETE INTENDED FOR AIRFIELD PAVEMENTS
Malgorzata Linek

Session Title: GEOTECHNICS

LARGE ROCK RELIEFS AND THEIR 3D RECONSTRUCTIONS
Ondfej Audy, Tomas Ficker

ROCK JOINT COEFFICIENTS DERIVED FROM THE THREE-DIMENSIONAL FOURIER RELIEFS
Ondrej Audy, Tomas Ficker

FRACTAL ANALYSIS OF ROCK JOINT PROFILES
Ondfej Audy, Tomas Ficker

INVESTIGATING THE NUMERICAL MODELLING OF THE CONSTRUCTION EXCAVATION OF AN ACTUAL
SUPER SHALLOW LARGE-SPAN TUNNEL
Weijian Ma, Qingli Xu, Jiang Li, Yang Liu

NUMERICAL INVESTIGATION OF THE OPTIMAL CONSTRUCTION SEQUENCE OF AN ACTUAL SUPER
SHALLOW LARGE-SPAN TUNNEL
Zheng Zhou, Jiang Li, Bao Jin, Yang Liu
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CORRELATION OF STANDARD AND CONIC PENETRATION TESTS: A CASE STUDY FROM TEKIRDAG
(TURKEY)
I. Feda Aral, Ekrem Gunes

SOIL OVERCONSOLIDATION CHANGES CAUSED BY DYNAMIC REPLACEMENT
Piotr Kanty, Slawomir Kwiecien, Jerzy Sekowski

SOIL PARTICLE SIZE ANALYSIS BY LASER DIFFRACTOMETRY: RESULT COMPARISON WITH PIPETTE
METHOD
Miroslava Sinkovi¢ova

LANDSLIDE: MINERALOGICAL AND PHYSICAL INVESTIGATION
Vilus Tudor, Adia Grozav, Gheorghe Rogobete

INCLINED BUILDINGS — SOME REASONS AND SOLUTIONS
Malgorzata Kijanka, Magdalena Kowalska

SIG CONTRIBUTION IN THE MAKING OF GEOTECHNICAL MAPS IN URBAN AREAS
Antanio Figueiredo Monteiro, Andrade Pais, Carlos Manuel Rodrigues, Paulo Maia Carvalho

PERSPECTIVE ASSESSMENT OF SECONDARY RISKS OF EMERGENCY SITUATIONS ON
GEOTECHNICAL CONSTRUCTION SITES
Dmitry Chunyuk

APPLICATION OF SOIL NAILING TECHNIQUE FOR PROTECTION AND PRESERVATION OF HISTORIAL
BUILDINGS
Marek Kulczykowski, Jaroslaw Przewlocki, Boguslawa Konarzewska

THE DETERMINATION OF MATRIC SUCTION AND SATURATION DEGREE FOR UNSATURATED SOILS.
COMPARATIVE STUDY: NUMERICAL METHOD VERSUS ANALYTICAL METHOD
Vasile Florin Chiorean

DESIGNING COMMUNICATION EMBANKMENTS WITH COHESIVE SOILS
Wojciech Kozlowski

SHEAR WAVE VELOCITY FOR EVALUATION OF STATE OF COHESIONLESS SOILS WITH FINES
Miroslaw J. Lipinski, Malgorzata K. Wdowska

EVALUATION CRITERIA AND RESULTS OF FULL SCALE TESTING OF BRIDGE ABUTMENT
Maciej Hildebrand, Jaroslaw Rybak

SOME REMARKS ON PRACTICAL ASPECTS OF LABORATORY TESTING OF DEEP SOIL MIXING
COMPOSITES ACHIEVED IN ORGANIC SOILS
Piotr Kanty Menard, Jaroslaw Rybak, Damian Stefaniuk
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BASIC ASPECTS OF DEEP SOIL MIXING TECHNOLOGY CONTROL
Alexandra A. Egorova, Jaroslaw Rybak, Damian Stefaniuk, Przemyslaw Zajaczkowski

INFLUENCE OF FINES CONTENT ON CONSOLIDATION AND COMPRESSIBILITY CHARACTERISTICS OF
GRANULAR MATERIALS
Miroslaw J. Lipinski, Malgorzata K. Wdowska

TWO SMALL STRAIN SOIL CONSTITUTIVE MODELS CALIBRATION AND VERIFICATION
Rafal Uliniarz

DESIGN AND DEVELOPMENT OF ELECTROMECHANICAL DYNAMIC ACTUATOR MODULE FOR STATIC
TRIAXIAL TEST DEVICES
Nihat Dipova, Altan Yilmaz

DESIGNING COMMUNICATION EMBANKMENTS WITH COHESIVE SOILS
Wojciech Kozlowski

DESIGNING COMMUNICATION EMBANKMENTS ON PEAT LAND
Wojciech Kozlowski

FRACTAL DESCRIPTION OF THE WEATHERING DEGREES OF BUILDING STONE IN MICRO-SCALE
(OLBA, TURKEY)
Kivanc Zorlu

SMALL AND LARGE STRAIN DEPENDENCE ON CYCLIC BEHAVIOR OF SILTS AND SILT-CLAY
MIXTURES
Selim Altun, Tugba Eskisar

BIM METHODOLOGY IMPLEMENTATION FOR INFRASTRUCTURE DESIGN AND MANAGEMENT. SS 372
- TELESINA: SANNITI VIADUCT CASE STUDY
Anna Osello, Niccolo Rapetti, Francesco Semeraro

INNOVATIVE SOLUTIONS USING OPEN SOURCE DEVELOPMENT BOARDS IN GEOTECHNICAL
TESTING
Nihat Dipova

THE INFLUENCE OF UNUSUAL MATERIALS AS PROSPECTIVE FILLERS IN THE HOT MIX ASPHALT
(HMA)
Wallace Cavalcante Ferrao, Joel Carlos Moizinho

LOADS FROM TERRAIN DEFORMATION CAUSED BY MINING ACTIVITY ILLUSTRATED WITH THE
EXAMPLE OF TWO BUILDINGS IN MYSLOWICE
Marta Kadela, Marian Kawulok, Leszek Chomacki
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BEHAVIOUR OF BRIDGES IN MINING AREAS RECORDED WITH THE USE OF VIBRATING WIRE
SENSORS
Marta Kadela, Beata Parkasiewicz, Piotr Betkowski, Rafat Sienko, tukasz Bednarski

THE SLOPE REINFORCEMENT WITH THE UTILIZATION OF THE COAL WASTE ANTHROPOGENIC
MATERIAL
Monika Gwozdz

THE EFFECT OF HEAVE SOURCED FROM THE SWELLING CLAYS ON THE WATER CANALS
Isik Yilmaz

EVALUATION OF ROCK JOINT COEFFICIENTS
Ondrej Audy, Tomas Ficker

ESTABLISHING RELATIONSHIPS BETWEEN PARAMETERS OF THE CONTROLLED COMPACTION SOIL
BY USING VARIOUS IN-SITU TESTS
Mariusz Wyroslak

STEEL SHEET PILES — APPLICATIONS AND ELEMENTARY DESIGN ISSUES
Dariusz Sobala, Jaroslaw Rybak

THE ROLE TO BE PLAYED BY INDEPENDENT GEOTECHNICAL SUPERVISION IN THE FOUNDATION
FOR BRIDGE CONSTRUCTION
Dariusz Sobala, Jaroslaw Rybak

INTERESTING DEVELOPMENTS IN TESTING METHODS APPLIED TO FOUNDATION PILES
Dariusz Sobala, Grzegorz Tkaczynski

Session Title: HYDROMECHANICS

DESIGNING THE ALLUVIAL RIVERBEDS IN CURVED TRACKS
Viliam Macura, Andrej Skrinar, Zuzana Stefunkova, Zlatica Muchovéa, Martina Majoro$ova

INTEGRATED HYDROGRAPHICAL BASIN MANAGEMENT. STUDY CASE A€“ CRASNA RIVER BASIN
Mircea Visescu, Erika Beilicci, Robert Beilicci,

MODELING OF SEDIMENT TRANSPORT IN THE MEHADICA RIVER, CARAS SEVERIN COUNTY,
ROMANIA
Grozav Adia, Beilicci Robert, Erika Beilicci

OPTIMIZING USE OF WATER MANAGEMENT SYSTEMS DURING CHANGES OF HYDROLOGICAL
CONDITIONS
Roman Vyleta, Andrej Skrinar, Michaela Danacova, Peter Valent
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LABORATORY APPROACH FOR UNDERSTANDING TRANSPORT OF CONTAMINANTS IN SOIL
Maria Fernanda Serrano Guzman, Diego Dario Perez Ruiz Pontificia, Luz Marina Torrado Gomez, Norma
Cristina Solarte Vanegas

ROCK U-WEIR — EVALUATING EFFECT OF STRUCTURE ON LOCAL HYDRAULICS
Peter Halaj, Viliam Macura, Andrej Skrinar

NUMERICAL MODEL OF TRANSITARY FLOOD FLOW IN 2005 ON RIVER TIMI?
Marie-Alice Ghitescu, Gheorghe Lazar, Albert Titus Constantin, Serban-Vlad Nicoara

Session Title: STRUCTURAL ENGINEERING

DETERMINATION OF STABILITY OF HA LONG BAY ISLETS
Ho Tien Chung, Tran Tan Van, Nguyen Quoc Khanh, Doan The Anh, Tran Diep Anh

NUMERICAL ANALYSIS ON THE HIGH-STRENGTH CONCRETE BEAMS ULTIMATE BEHAVIOUR
Piotr Smarzewski, Adam Stolarski

CRACKING OF BEAMS STRENGTHENED WITH EXTERNALLY BONDED SRP TAPES
Rafat Krzywon

CONVERSION OF A TEMPORARY TENT WITH STEEL FRAME INTO A PERMANENT WAREHOUSE
Mircea Georgescu, V. Ungureanu, D. Grecea

CONCRETE COVER INFLUENCE ON INELASTIC BUCKLING OF LONGITUDINAL REINFORCING BARS
Anna Kucharczyk, Jacek Korentz

A METHOD SUITABLE FOR UPDATING THE BOUNDARY CONDITION OF CONTINUOUS BEAM BRIDGES
JianXin Cao, Honglan Zheng, Yang Liu

KINEMATICALLY ADMISSIBLE FAILURE MECHANISMS FOR 2D AND 3D TRUSSES
Joanna Ktosowska, Paulina Obara, Jan Turant

THE DYNAMIC CHARACTERISTICS OF BUILDINGS FROM SIGNAL PROCESSING OF AMBIENT
VIBRATION
Daniela Dobre, Claudiu Sorin Dragomir

THE IMPACT OF INTENSITY OF THE SEISMIC AREA ON EVALUATION OF DYNAMIC RESISTANCE OF
BRIDGES
Janusz Rusek

PROPOSAL EVALUATION OF DYNAMIC RESISTANCE OF THE EXISTING INDUSTRIAL PORTAL FRAME
BUILDINGS TO THE IMPACT OF MINING TREMORS
Janusz Rusek, Wojciech Kocot
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REINFORCED CONCRETE DEEP BEAMS, BEHAVIOUR UNDER LOAD AND CRITICAL REVIEW OF THE
MAJOR DESIGN APPROACHES
Mohammed Chemrouk

THE COMPARISON OF THE RELIABILITY METHODS FOR STEEL TRUSSES SUBJECTED TO FIRE
Katarzyna Kubicka, Urszula Radon, Waldemar Szaniec

ASSESSMENT OF MASONRY BUILDINGS SUBJECTED TO LANDSLIDE-INDUCED SETTLEMENTS:
FROM LOAD PATH METHOD TO EVOLUTIONARY OPTIMIZATION METHOD
Fabrizio Palmisano, Angelo Elia

GEOMETRICAL AND COMPUTATIONAL MODELS FOR TRANSFORMED FOLDED STEEL SHEETS
Jacek Abramczyk Rzeszow

TRANSVERSE RESONANT VIBRATION OF NON-BEARING STRUCTURES CAUSED BY WIND
Jendzelovsky Norbert,

INFLUENCE OF THE WEIGHTING FUNCTIONS SELECTION ON VDV ANALYSIS
Alicja Kowalska-Koczwara, Krzysztof Stypula

CONVERSION OF FRACTAL FIELDS INTO HETEROGENEITIES INSIDE SPH SIMULATIONS
Martin Husek, Jiri Kala, Filip Hokes, Petr Kral

STEEL FIBER REINFORCED CONCRETE SIMULATION WITH THE SPH METHOD
Martin Husek, Jiri Kala, Petr Kral, Filip Hokes

A TRADITIONAL EXPERIMENTAL STUDY ON HEADED STUDS IN STEEL PLATE-CONCRETE
COMPOSITE STRUCTURES SUPPORTED BY DIGITAL IMAGE CORRELATION METHOD
Dawid Kisala, Marcin Tekieli

TIME-DEPENDENT TOPOLOGY OF RAILWAY PRESTRESSED CONCRETE SLEEPERS
Dan Li, Chayut Ngamkhanong, Sakdirat Kaewunruen, Peter Robery

IMPACT CAPACITY REDUCTION IN RAILWAY PRESTRESSED CONCRETE SLEEPERS WITH SURFACE
ABRASIONS
Chayut Ngamkhanong, Dan Li, Sakdirat Kaewunruen

VIBRATION OF RAILWAY OHLE STRUCTURE IN 3D SPACE
Chayut Ngamkhanong, Sakdirat Kaewunruen, Charalampos Baniotopoulos, Mayorkinos Papaelias

ROBUSTNESS ASSESSMENT TO PROGRESSIVE COLLAPSE OF RC FRAMED STRUCTURES
Antonio Ventura, Bernardino M. Chiaia, Valerio De Biagi

INFLUENCE OF SURFACE ABRASION ON CREEP AND SHRINKAGE OF RAILWAY PRESTRESSED
CONCRETE SLEEPERS
Dan Li, Chayut Ngamkhanong, Sakdirat Kaewunruen
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INFLUENCE OF LOADS THAT ARE NOT CONTEMPLATED IN THE STRUCTURE CALCULATION
PROCESS.
Francisco Gil Carrillo, Antonio Jose Mas-Guindal

GROUND REACTION FORCES GENERATED DURING RHYTHMICAL SQUATS AS A DYNAMIC LOAD OF
STRUCTURES
Marek Pantak

ASSESSMENT OF STEEL BEARING STRUCTURES - ESTIMATION OF THE REMAINING FATIGUE LIFE
Abayomi Omishore

PREDICTION OF CRACKING INDUCED BY INDIRECT ACTIONS IN REINFORCED CONCRETE
STRUCTURES
Costanza Anerdi, Gabriele Bertagnoli, Marzia Malavisi, Diego Gino, Giuseppe Mancini

REVIEW OF ROBUSTNESS IN TIMBER BUILDINGS
Johannes Albert Josef Huber, Mats Ekevad, UIf Arne Girhammar Lulea

EXPERIMENTAL VERIFICATION OF SIMPLE EQUILIBRIUM MODELS OF MASONRY SHEAR WALLS
Radoslaw Jasinski

IDENTIFICATION OF THE PARAMETERS OF MENTEREY-WILLAM FAILURE SURFACE OF CALCIUM
SILICATE UNITS
Radoslaw Jasinski

INTEGRATION OF COMPOSITE STRUCTURES IN MODERN DAY ARCHITECTURE: CASE STUDY - CITY
BUSINESS CENTRE, TIMISOARA, ROMANIA
Adina Vataman, Vlad Gaivoronschi, Marius Mosoarca

EFFECT OF PARTIAL SHEAR INTERACTION IN STEEL CONCRETE COMPOSITE GIRDERS
Madhusudan G Kalibhat, Akhil Upadhyay

OPTIMIZATION-BASED INVERSE IDENTIFICATION OF THE PARAMETERS OF A CONCRETE CAP
MATERIAL MODEL
Petr Kral, Filip Hoke, Martin Husek, Jiri Kala, Petr Hradil

STUDY ON IDENTIFICATION OF MATERIAL MODEL PARAMETERS FROM COMPACT TENSION TEST
ON CONCRETE SPECIMENS
Filip Hokes, Petr Kral, Martin Husek, Jiri Kala

STATIC AND DYNAMIC ANALYSIS IN DESIGN OF EXOSKELETON STRUCTURE
Olga Ivankova, David Meri , Eva Vojtekova

IMPACT OF HIGH TEMPERATURE CREEP ON THE BUCKLING OF AXIALLY COMPRESSED STEEL
MEMBERS
Agata Wloka, Kamil Pawlowski, Robert Swierzko
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NONLINEAR THERMO-MECHANICAL ANALYSIS OF STEEL-CONCRETE COMPOSITE STRUCTURES
Mihai Selariu

NUMERICAL MODELING OF CONNECTIONS BETWEEN STONES IN HISTORICAL BUILDING
FOUNDATIONS
Jaroslaw Przewlocki, Monika Zielinska, Karol Grebowski

EXPERIMENTAL VERIFICATION OF THE STRUCTURAL GLASS BEAM-COLUMNS STRENGTH
Ondrej Pesek, Jindrich Melcher, Ivan Balazs

ON THE PROBLEM OF TORSIONAL RESTRAINT OF STEEL COLD-FORMED BEAMS PROVIDED BY
PLANAR MEMBERS
Ivan Balazs, Jindrich Melcher, Ondrej Pesek

ROBUSTNESS OF STEEL STRUCTURES CONSIDERING DYNAMIC EFFECTS - PART 1: BACKGROUND
AND DESIGN PRINCIPLES
UIf Arne Girhammar

ROBUSTNESS OF STEEL STRUCTURES CONSIDERING DYNAMIC EFFECTS - PART 2A:
COMPARISONS OF DYNAMIC ANALYSIS MODELS USING A RIGOROUS METHOD AS REFERENCE
UIf Arne Girhammar

ROBUSTNESS OF STEEL STRUCTURES CONSIDERING DYNAMIC EFFECTS - PART 2B:
COMPARISONS OF DYNAMIC ANALYSIS MODELS USING SIMPLIFIED METHODS
UIf Arne Girhammar

POST-TENSIONED CONCRETE LONG-SPAN SLABS IN PROJECTS OF MODERN BUILDINGS
CONSTRUCTION
Rafal Szydlowski, Barbara Labuzek

ELASTIC LATERAL TORSIONAL BUCKLING BEHAVIOUR OF SIMPLY SUPPORTED BEAM UNDER
LINEAR MOMENT GRADIENT
Mutlu Secer, Ertugrul Turker Uzun

PREFABRICATED RM FACADE PANELS - THE SEARCH FOR SAFE SOLUTION
Jacek Hulimka, Jan Kubica, Marta Kaluza, lwona Galman

THE TYPE OF MATERIAL IN THE PIPES OVERHEAD POWER LINES IMPACT ON THE DISTRIBUTION OF
INTERNAL FORCES IN THE SUPPORTED STRUCTURES
Urszula Pawlak

THE RELIABILITY ASSESSMENT OF STEEL LATTICE TOWER
Agnieszka Dudzik

TECHNICAL — ECONOMIC RESEARCH FOR PASSIVE BUILDINGS
Ruta Miniotaite
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REPAIR AND PROTECTION OF SMALL RAILWAY VIADUCT WITH JAMMED SPAN AT THE MINING
INFLUENCE
Piotr Betkowski

CONTROL METHOD STRETCHES SUSPENSIONS BY MEASURING THE SAG OF STRANDS IN CABLE-
STAYED BRIDGES
Piotr Betkowski

IMPROVING THERMAL INSULATION PROPERTIES FOR PREFABRICATED WALL COMPONENTS MADE
OF LIGHTWEIGHT AGGREGATE CONCRETE WITH OPEN STRUCTURE
Marcin Abramski

INFLUENCE OF DIFFERENT STRUCTURAL SOLUTIONS FOR DYNAMIC RESPONSE OF THE
MODERNIZED BUILDING
Krzysztof Koziot

IMPACT OF RAILWAY ROLLING STOCK ON BUILDINGS BEING DESIGNED
Krzysztof Koziot

USING CONTAINER STRUCTURES IN ARCHITECTURE AND URBAN DESIGN
Karol Grebowski, Daniel Kaldunek

ASSESSMENT OF NOISE EFFECT ON DISPLACEMENTS ESTIMATED FROM CONTAMINATED
ACCELERATION RECORDS FOR ELASTIC AND INELASTIC OSCILATORS
Jaime De la Colina, Jesus Valdes-Gonzalez

NUMERICAL STUDY ON DEFLECTION BEHAVIOUR OF GFRP REINFORCED CONCRETE BEAM
Osama Ahmed Mohamed, Rania Khattab

ON THE PUNCHING SHEAR BEHAVIOUR OF FRP REINFORCED CONCRETE FLAT SLABS
Osama Ahmed Mohamed, Rania Khattab

ANALYSIS OF AIR FLOW AROUND THE BRIDGE CABLE
Maciej Dutkiewicz, Irena Golebiowska

A DELAYED COLLAPSE OF WOODEN FOLDING STAIRS
Janusz Krentowski, Tadeusz Chyzy Bialystok

DEGRADATION AND REINFORCEMENT OF INDUSTRIAL GAS TANK SUPPORT STRUCTURES: THIRTY-
YEAR LONG MONITORING
Janusz Krentowski, Piotr Knyziak

ASSESSMENT PROCESSES TO INCREASE THE BURDEN OF EXISTING BUILDINGS USING BIM
Romuald Szelag
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THERMAL ANALYSIS OF RC RESERVOIR FOR THE WOOD CONDITIONING
Tomasz Blaszczynski, Michal Babiak

STEEL FIBERS REINFORCED CONCRETE PIPES: EXPERIMENTAL TESTS AND NUMERICAL
SIMULATION
Zdrenghea Doru

THE METHODS FOR REMOVING BUILDINGS DEFLECTION USED IN POLAND
Krzysztof Gromysz

SUBCRITICAL FLOW REGIME OF TANDEM INTERFERING CYLINDERS
Maciej Dutkiewicz, Irena Golebiowska

MASONRY VAULTS SUBJECTED TO HORIZONTAL LOADS: EXPERIMENTAL AND NUMERICAL
INVESTIGATIONS TO EVALUATE THE EFFETIVENESS OF A FRM REINFORCEMENT
Natalino Gattesco, Ingrid Boem

TOPOLOGY OPTIMIZATION - ENGINEERING CONTRIBUTION TO ARCHITECTURAL DESIGN
Katarzyna Tajs-Zielinska, Bogdan Bochenek

INFILL WALLS CONTRIBUTION ON THE PROGRESSIVE COLLAPSE RESISTANCE OF A TYPICAL MID-
RISE RC FRAMED BUILDING
Teodora Simona Besoiu, Anca Gabriela Popa

PRESTRESSED RING BEAM IN CHURCH OF ST. PETER’S AND PAUL’S IN BODZANOW DESIGN AND
REALIZATION
Rafal Szydlowski, Barbara Labuzek

IMPACT OF THE DEGREE OF CONCRETE CRACKING ON THE PULLOUT RESISTANCE OF STEEL AND
PLASTIC/METAL SLEEVE ANCHORS
Przemystaw Knap, Daniel Dudek

THE FAILURE ANALYSIS IN DESIGN OF THE HOUSING PROJECT IN ISTANBUL ACCORDING TO THE
OWNERS’ REQUEST AND TURKISH CODES
Serkan Yatagan

NUMERICAL EVALUATIONS OF HORIZONTAL DISPLACEMENT CAPACITY OF TIMBER SHEAR WALLS
lon Florenta, Ciprian-lonut Zub

FIRE RESISTANCE OF ECCENTRICALLY BRACED STEEL FRAMES
Adina Vataman, loan Both, Adrian Ciutina, Daniel Grecea, Raul Zaharia

DISPLACEMENT PROFILE OF CONCENTRIC BRACED FRAMES FOR DIRECT DISPLACEMENT BASED
DESIGN METHOD
Mustafa Al-Mashaykhi, Pathamanthan Rajeev, Kushan Wijesundara, Javad Hashemi
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STATE-OF-THE-ART REVIEW ON DIRECT DISPLACEMENT BASED DESIGN
Mustafa Al-Mashaykhi, Pathamanthan Rajeev

SEISMIC BEHAVIOUR OF COMPOSITE STEEL FIBER REINFORCED CONCRETE SHEAR WALLS
loana — Emanuela Boita, Daniel Dan, Valeriu Stoian

FIRE RESISTANCE OF ECCENTRICALLY BRACED STEEL FRAMES
Adina Vataman, loan Both, Adrian Ciutina, Daniel Grecea, Raul Zaharia

THE COMPARATIVE ANALYSIS OF THE RELIABILITY OF STEEL STRUCTURE WITH PINNED AND RIGID
NODES SUBJECTED TO FIRE
Katarzyna Kubicka, Urszula Radon, Waldemar Szaniec, Urszula Pawlak

DESIGNING OF TIMBER BOLT CONNECTION SUBJECTED TO DOUBLE UNEQUAL SHEARS
Josef Musilek, Jan Plachy

ULTIMATE LIMIT STATE ASSESSMENT OF TIMBER BOLT CONNECTION SUBJECTED TO DOUBLE
UNEQUAL SHEARS
Josef Musilek, Jan Plachy

PARTICULATE MATTER MASS CONCENTRATION IN RESIDENTIAL PREFABRICATED BUILDINGS
RELATED TO TEMPERATURE AND MOISTURE
Michal Kraus, Ingrid Juhdsova Senitkova

INDOOR ENVIRONMENT IN RESIDENTIAL PREFABRICATED BUILDINGS
Michal Kraus, Ingrid Juhasovéa Senitkova

INDOOR NOISE LOADING IN RESIDENTIAL PREFABRICATED BUILDINGS
Michal Kraus, Ingrid Juhasova Senitkova

HYGROTHERMAL ANALYSIS OF INDOOR ENVIRONMENT OF RESIDENTIAL PREFABRICATED
BUILDINGS
Michal Kraus

ASSESSMENT OF CARRYING CAPACITY OF TIMBER ELEMENT USING SBRA METHOD
Michal Kraus

OCCURRENCE OF INDOOR VOCs IN NURSERY SCHOOL: CASE STUDY
Ingrid Juh&sova Senitkova

THE EXPERIMENTAL INVESTIGATION OF COMPRESSED THIN-WALLED STEEL MEMBERS
Pavol Juhas, Ingrid Juhasova Senitkova

THE SELECTION OF EXCAVATORS FOR EARTH WORK ON THE BASIS OF THEIR PERFORMANCE
Terezie Vondrackova, Véra Vostova
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THE ISSUE OF BUILDING INFORMATION MODELING IMPLEMENTATION INTO THE CZECH REPUBLIC’S
LEGISLATION USING THE LEVEL OF DEVELOPMENT
Kristyna Pruskova, Vladimir Nyvit

ELASTIC-PLASTIC BENDING LOAD-CARRYING CAPACITY OF STEEL MEMBERS
Pavol Juhas

BUILDING INFORMATION MANAGEMENT AS A TOOL FOR MANAGING KNOWLEDGE THROUGHOUT
WHOLE BUILDING LIFE CYCLE
Viadimir Nyvlt, Kristyna Pruskova

THE ISSUE OF CHANGES IN ADHESION OF BITUMEN SHEET TO PRIMARY LAYER OVER THE COURSE
OF TIME IN MULTILAYER WATERPROOFING DURING SHEAR TESTING
Jan Plachy, Jana Vysoka, Radek Vejmelka, Jan Horsky, Vitézslav Vacek

TRANSPORT INFRASTRUCTURE IN THE PROCESS OF CATALOGUING BROWNFIELDS
Zuzana Kramarova

ASSESSING THE STRUCTURAL HEALTH STATUS OF TIMBER WARREN TRUSSES
Laura Locklin, Jorge Orellana, George Akhras

NUMERICAL MODELLING OF FOUNDATION SLABS WITH USE OF SCHUR COMPLEMENT METHOD
Jiri Koktan, Jiri Brozovsky

THE IMPACT OF THE MATHEMATICAL MODEL DESCRIPTION ON THE ASSESSMENT OF THE
RELIABILITY OF STRUCTURAL ELEMENTS
Agnieszka Dudzik

COST-BASED DESIGN FRAMEWORK OF RC FRAME STRUCTURES IN SEISMIC AREAS THROUGH A
LOSS ESTIMATION APPROACH
lolanda Nuzzo, Nicola Caterino, Stefano Pampanin

THE DYNAMIC EIGENVALUE PROBLEM OF CONCRETE SLAB ROAD SURFACE
Urszula Pawlak, Michal Szczecina

THE USE OF TECHNOLOGY IN THE DIAGNOSIS OF RAO DURABILITY OF CERAMICS MATERIALS
Anna Bracka

EVALUATION ASPECTS OF BUILDING STRUCTURES RECONSTRUCTED AFTER A FAILURE OR A
CATASTROPHE
Janusz R. Krentowski, Piotr Knyziak

APPLICATION OF A SEMI-ACTIVE ROCKING SYSTEM TO ENHANCE THE SEISMIC BEHAVIOUR OF
PRECAST RC COLUMNS
Nicola Caterino, Mariacristina Spizzuoco
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HIGH WIND TURBINES UNDER EXTREME WIND LOADS: APPLICATION OF A SEMI-ACTIVE ROCKING
SYSTEM
Nicola Caterino, Mariacristina Spizzuoco

MULTIPLE CRITERIA ANALYSIS OF ASSEMBLING BUILDINGS FROM STEEL FRAME STRUCTURES
Ruta Miniotaite

NEW CONCEPT OF PRECAST CONCRETE SLAB ON PRE-TENSIONED BOARDS
Rafal Szydlowski, Magdalena Szreniawa

APPARATUS PRODUCING AN EVEN DISTRIBUTION OF STRAIN INTO CARRIES
Leopold Hrabovsky

THE DYNAMIC CHARACTERISTICS OF BUILDINGS FROM SIGNAL PROCESSING OF AMBIENT
VIBRATION
Claudiu Sorin Dragomir

MODELING OF FLOW PAST DAMPER ATTACHED TO THE OVERHEAD TRANSMISSION LINE
Irena Gotebiowska, Maciej Dutkiewicz

THE VISUAL PERCEPTION BY DRIVERS OF THE ADVERTISEMENTS LOCATED AT SELECTED MAJOR
ROUTES
Leslaw Bichajlo

Session Title: BUILDING PERFORMANCE AND SIMULATION

PREDICTING ENERGY PERFORMANCE RATE OF RESIDENTIAL CONSTRUCTED IN DISTRICT
ANTALYA-KORKUTELI (TURKEY) BY ANFIS
Gokhan Durmus

ASSESSING THERMAL COMFORT DUE TO A VENTILATED DOUBLE WINDOW
Jorge S. Carlos, Helena Corvacho

MODELLING OF EDGE INSULATION DEPENDING ON BOUNDARY CONDITIONS FOR THE GROUND
LEVEL
Agata Stolarska, Jarostaw Strzatkowski

ANALYTICAL TOOLS FOR FUNCTIONAL ASSESSMENT OF ARCHITECTURAL LAYOUTS
Jaroslaw Bakowski

ANALYSIS OF THE CONSTRUCTIVE LEGACY OF MODERN NEIGHBORHOODS IN ANDALUSIA.
CHALLENGES AND OPPORTUNITIES FOR THE ENERGETIC REHABILITATION OF THEIR SKINS.
SIMILARITIES AND DIFFERENCES WITH EUROPEAN MODELS

Daniel Navas-Carrillo, Maria Teresa Perez-Cano
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SENSING TECHNOLOGIES FOR THE INNOVATION OF FACILITY MANAGEMENT: A COGNITIVE
FRAMEWORK OF APPLICATION
Cinzia Talamo, Nazly Atta, Giancarlo Paganin

ASSESSMENT OF INDOOR CLIMATE MEASUREMENTS AND DERIVATION DATASETS FOR BUILDING
SIMULATIONS

Markus Hofmann, Christoph Geyer, Oliver Kornadt

SEARCH OBSERVATIONS OUTLIERS IN TIME SERIES USING DIFFERENT CALCULATION METHODS
Bogdan Kolanowski, Dorota Latos, Wojciech Pachelski, Ryszrd Soloducha

THERMAL SIMULATION OF A ZERO ENERGY GLAZED PAVILION IN SOFIA, BULGARIA. NEW
STRATEGIES FOR ENERGY MANAGEMENT BY MEANS OF WATER FLOW GLAZING
Fernando del Ama Gonzalo, Juan A. Hernandez Ramos, Belen Moreno

HYSTERETIC MODELS CONSIDERING AXIAL-SHEAR-FLEXURAL INTERACTION IN REINFORCED
CONCRETE STRUCTURES
Paola Ceresa, Giorgio Negrisoli

EXPERIMENTAL EVALUATION OF THE ADJUSTMENT FACTOR IN UNCONDITIONED SPACES TO
CALCULATE HEAT LOSSES BY TRANSMISSION
Miguel C. S. Nepomuceno, Jorge S. Carlos, Joao B. Gouveia

RESEARCH ON CRACK FORMATION IN GYPSUM PARTITIONS WITH DOORWAY BY MEANS OF FEM
AND FRACTURE MECHANICS
Tomasz Kania, Bohdan Stawiski

THE ASSESSMENT OF BENEFITS OF PARTIAL THERMAL RETROFIT OF HISTORIC BUILDINGS FROM
PERSPECTIVE OF INDIVIDUAL FLATS
Karolina Kurtz-Orecka

A REVIEW OF METHODS FOR BUILDINGS ENERGY PERFORMANCE MODELLING
Hrvoje Krstic, Mihaela Teni

COMPARISON OF APPROACHES IN OBTAINING VIEW FACTORS FOR RADIANT HEAT TRANSFER
Hongshan Guo, Dorit Aviv

ANALYSIS OF THE EXPLOSIVE INTERNAL IMPACT ON THE BARRIERS OF BUILDING STRUCTURES
Jaroslaw Siwinski, Adam Stolarski

Session Title: TRANSPORTATION
EVALUATION AND ANALYSIS OF EFFICIENCY OF SAFAGA PORT USING DEA-CCR, BCC AND SBM

MODELS —COMPARISON WITH DP WORLD SOKHNA
Ayman Elsayed, Abd El Mohsen El Mongy, Nail Shabaan Khalilb
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EVALUATION OF EFFECTIVE FACTORS ON TRAVEL TIME IN OPTIMIZATION OF BUS STOPS
PLACEMENT USING GENETIC ALGORITHM
Meisam Ghasedi, Iraj Bargegol, Mahyar Ghorbanzadeh, Mohammad Rastbod of Zanjan

ANALYSIS OF CROSSING SPEED OF THE PEDESTRIANS IN MARKED AND UNMARKED CROSSWALKS
IN THE SIGNALIZED AND UN-SIGNALIZED INTERSECTIONS: CASE STUDY OF RASHT CITY (IRAN)
Hamid Behbahani, Vahid Najafi Moghaddam Gilani, Mehdi Jahangir Samet, Reza Salehfard

CARGO SECURING DURING TRANSPORT DEPENDING ON THE TYPE OF A ROAD

Martin Vlkovsky, Michal Smerek, Jaroslav Michalek

TERMINALS FOR SUBURB BUS TRANSPORT IN BRATISLAVA (SLOVAKIA)
Tibor Schlosser, Silvia Capayova, Peter Schlosser, Dominika Hodakova

PREDICTING AVERAGE VEHICLE SPEED IN TWO LANE HIGHWAYS CONSIDERING WEATHER
CONDITION AND TRAFFIC CHARACTERISTICS
Mirbaha Babak, Mahmoud Saffarzadeh, Mirbahador Yazdani, Bahram Shirini

DEVELOPMENT OF PUBLIC RAIL TRACK TRANSPORT IN NORTH-WESTERN AREA OF BRATISLAVA
Tibor Schlosser, Matej Kostial, Peter Schlosser

TRANSPORTATION NETWORK ROLE FOR CENTRAL ITALY MACRO-REGION DEVELOPMENT IN A
TERRITORIAL FRAMES MODEL BASED
Gino D'Ovidio, Donato Di Ludovico

EVALUATION OF CONGESTION IMPACT ON THE EMISSION OF PARTICULATE MATTER, ITS SPATIAL
DISTRIBUTION AND FUEL CONSUMPTION RATE
Wei Pan, Wei-zhen Lu

DETERMINING THE CAPACITY MODEL OF URBAN ROUNDABOUTS CONSIDERING THE DRIVERS'
BEHAVIOR IN ACCEPTING AND REJECTING OF GAPS
Iraj Bargegol, Seyyed Hamze Hosseini, Mehdi Jahangir Samet

DETERMINING THE CAPACITY MODEL OF URBAN ROUNDABOUTS CONSIDERING THE PEDESTRAIN
CROSSING
Iraj Bargegol, Seyyed Hamze Hosseini, Mehdi Jahangir Samet

ANALYSIS OF BICYCLE ACCIDENTS TO IMPROVE CYCLIST SAFETY BY NETWORK BASED POINT
PATTERN METHOD: VIENNA CASE
Georg Hauger, Omur Kaygisiz

TRAFFIC MODEL IN URBAN ROADS PLANNING FROM SURVEYS AND COUNTS. APPLICATION TO THE
CITY OF BADAJOZ (SPAIN).
JF Coloma, M. Garcia-Garcia, R. Guzman

THE OVERLOOKED TRANSPORTATION PARTICIPANTS: MENTALLY IMPAIRED BUT STILL MOBILE
Georg Hauger, Monika Wanjek, Claudia Berkowitsch, Tamara VIk
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RELIABILITY OF TRAVEL TIME: CHALLENGES POSED BY A MULTIMODAL TRANSPORT
PARTICIPATION
Monika Wanjek, Georg Hauger

REVIEW ON FEASIBILITY OF USING SATELLITE IMAGING FOR TURNOUT RISK MANAGEMENT
Serdar Dindar, Sakdirat Kaewunruen, Mohd Bin Osman

DERAILMENT-BASED FAULT-TREE ANALYSIS ON RISK MANAGEMENT OF RAILWAY TURNOUT
SYSTEMS
Serdar Dindar, Sakdirat Kaewunruen, Min An

LOD BIM ELEMENT SPECIFICATION FOR RAILWAY TURNOUT SYSTEMS RISK MANAGEMENT USING
THE INFORMATION DELIVERY MANUAL
Angel Gigante Barrera, Serdar Dindar, Sakdirat Kaewunruen

PREDICTION OF CONGESTION IN TRAFFIC MODELLING USING DUFFING HOLMES OSCILATOR
Anamarija L. Mrgole, Marko Celan, Beno Mesarec

DEVELOPMENT OF LOW-COST HYDRAULICALLY ACTUATED CYCLIC TRIAXIAL TESTING SYSTEM
FOR GRANULAR MATERIALS
Altan Yilmaz, Nihat DIPOVA

BUS-STOP BASED REAL TIME PASSENGER INFORMATION SYSTEM - CASE STUDY MARIBOR
Marko Celan, Mitja Klemencic, Anamarija L. Mrgole, Marjan Lep

HUMAN PATHWAYS ANALYSIS - A STATE OF THE ART APPROACH
Adam Ungvarai, Lajos Kisgyorgy

EFFECT OF PEDESTRIANS ON THE SATURATION FLOW RATE OF RIGHT TURN MOVEMENTS AT
SIGNALIZED INTERSECTION: CASE STUDY OF RASHT CITY
Mostafa Roshani, Iraj Bargegol

DETERMINING OF THE PARKING AND THE TAXI BLOCKAGE ADJUSTMENT FACTOR FOR THE
SATURATION FLOW RATE AT THE OUTLET LEGS OF SIGNALIZED INTERSECTIONS: CASE STUDY
FROM RASHT CITY (IRAN)

Hamid Behbahani, Mehdi Jahangir Samet , Vahid Najafi Moghaddam Gilani, Amir Amini

ESTIMATION DELAY VARIATION AND PROBABILITY OF OCCURRENCE OF DIFFERENT LEVEL OF
SERVICES BASED ON RANDOM VARIATIONS OF VEHICLES ENTERING AT SIGNALIZED
INTERSECTIONS

Vahid Najafi Moghaddam Gilani, Mahyar Ghorbanzadeh Meisam Ghasedi, Mehdi Jahangir Samet

THE RELATIONSHIP BETWEEN PSYCHOMOTOR EFFICIENCY AND SENSATION SEEKING OF PEOPLE
EXPOSED TO NOISE AND LOW FREQUENCY VIBRATION STIMULI
Wijciech Korchut, Alicja Kowalska-Koczwara, Aleksander Korchut, Anna Romanska-Zapala, Krzysztof Stypula
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WORK AND RESEARCH OF ROBERT BARTINI IN THE FIELD OF TRANSPORT AND AVIATION
Sergej Tezak

LIFE-COURSE MOBILITY OF ELDERS IN BUCHAREST-ILFOV METROPOLITAN AREA
Cristian Tosa, Tomio Miwa, Hitomi Sato, Takayuki Morikawa

A MODE TO PRIORITIZE PEDESTRIAN FACILITIES REQUIREMENTS IN AN URBAN ENVIRONMENT
Chamali Hewawasam

BALLAST FOULING MECHANISM IN RAILROAD TRACKS
Altan Yilmaz

URBAN NOISE RECORDED BY STATIONARY MONITORING STATIONS
Andrzej Bakowski, Leszek Radziszewski

PEDESTRIAN SAFETY IN ROAD TRAFFIC IN POLAND
Marcin Budzynski, Kazimierz Jamroz, Tomasz Mackun

INFLUENCE OF ZONES NUMBER IN TRANSPORTATION MODELS INTO RESULTS OF COST-BENEFIT
ANALYSIS OF TRANSPORTATION INVESTMENTS
Jacek Chmielewski

DESCRIPTION OF ATTRACTIVENESS OF TRANSPORTATION ZONES FOR URBAN AREAS
Jan Kempa, Jacek Chmielewski

ROAD INFRASTRUCTURE SAFETY MANAGEMENT IN POLAND
Marcin Budzynski, Kazimierz Jamroz, Stanislaw Gaca, Wojciech Kustra, Lech Michalski

THE EFFECT OF THE ROAD ENVIRONMENT ON ROAD SAFETY IN POLAND
Marcin Budzynski, Kazimierz Jamroz, Marcin Antoniuk

THE CHANGE IN STIFFNESS OF PAVEMENT LAYERS IN THE LINEAR DISCONTINOUS DEFORMATION
AREA
Marcin Grygierek

INVESTIGATIONS OF SECTION SPEED ON RURAL ROADS IN PODLASKIE VOIVODESHIP
Robert Ziolkowski

ANALYSIS OF FLEXIBLE ANCHORED HOLLOW WPC QUAY WALLS OF THE NEW TUR BERTH
Ayman Elsayed Ain

USING THE THEORY OF GAMES TO MODELLING THE EQUIPMENT AND PRICES OF CAR PARKS
Waldemar Parkitny
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Session Title: ARCHITECTURAL SPACE

SHIPS: INSPIRING OBJECTS IN ARCHITECTURE
Elzbieta Marczak

"SHAPING SPACE" PROGRAMME AS A TOOL FOR EDUCATING YOUTH ABOUT ARCHITECTURE
Piotr Marczak

THE MUSEUMS OF GDANSK - TOURISM PRODUCTS OR SIGNS OF REMEMBRANCE?
Dorota Wojtowicz-Jankowska

CLASSICAL AND MODERN DESIGN SOLUTIONS IN CONCEPTUAL SOLUTION OF STEEL PEDESTRIAN
BRIDGE OVER WISLA RIVER IN CRACOW
Karol Ryz, Marek Pantak

URBAN LANDSCAPE ARCHITECTURE IN THE RESHAPING OF THE CONTEMPORARY CITYSCAPE
Maria Ananiadou-Tzimopoulou, Anastasia Bourlidou

MODULAR CONSTRUCTION AND IT'S USE IN EMERGENCY SCHOOLS AFTER 27F
Javiera Soto

ARCHITECTURAL AND URBAN IDENTITY TRANSFORMATION OF ESKISEHIR- AN ANATOLIAN CITY
Ozlem Kandemir

THE DIALOGUE BETWEEN INNER AND OUTER SPACE OF THE BUILDING
Anita Orchowska

SHAPING PLACE IDENTITY THROUGH INTERACTION ON THE EXAMPLE OF THE EUROPEAN
SOLIDARITY CENTRE IN GDANSK
Piotr Czyz, Wojciech Targowski

LIGHT IN ARCHITECTURE AS AN INSPIRED THEME
Danuta Debowska

THE ROLE OF SPORTS FACILITIES IN THE PROCESS OF REVITALIZATION OF BROWNFIELDS
Karolina Taraszkiewicz, Lucyna Nyka

REASONS FOR IMPLEMENTING MOVEMENT IN KINETIC ARCHITECTURE
Jan Cudzik, Lucyna Nyka

OFFCIAL ART AS A TOOL FOR PROMOTION IN FOREIGN DIPLOMACY
Daniel Zaluski, Jakub Figel

MOVE-TECTURE: A CONCEPTUAL FRAMEWORK FOR DESIGNING ARCHITECTURAL SPACE
THROUGH MOVEMENT
Irem Yilmaz
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THE MUSEUM OF THE SECOND WORLD WAR IN GDANSK AS AN EXAMPLE OF CONTEMPORARY
DESIGN TRENDS IN MUSEUM BUILDINGS
Anna Stasiak, Dorota Wojtowicz-Jankowska

URBAN TERA RATIO
Luciano Landaeta

ABOUT POSSIBILITIES OF CONTEMPORARY ADAPTATIONS OF FLATS CARRIED OUT IN
INDUSTRIALISED TECHNOLOGIES IN POLAND
Maciej Klopotowski

TACTILE ARCHITECTURAL MODELS AS UNIVERSAL "URBAN FURNITURE"
Agnieszka Ktopotowska

STANDARDS OF HOUSING FOR RENT BUILT BY MUNICIPAL SOCIAL BUILDING SOCIETY IN
BIALYSTOK (POLAND) DURING 1996 - 2012
Andrzej Tokajuk

Session Title: SOCIAL SCIENCES AND ARCHITECTURE

THE INFLUENCE OF PROFESSIONAL EXPERIENCE ON THE READABILITY OF BUILDING FACADES: A
SURVEY OF ARCHITECTS AND ARCHITECTURAL STUDENTS
Ayse Sagds6z, Z. Yesim Alemdar, Saban Suat Ozsariyildiz

TOWARDS SOCIALLY SUSTAINABLE TOWNS
Rolando Gonzalez-Torres

RECONSTRUCTION OF SOCIAL-ECONOMIC TRANSFORMATIONS ON THE BASIS OF EXISTING
RESIDENTIAL BUILDINGS IN SUBURBAN AREA — CASE STUDY OF WARMIAN VILLAGES, POLAND
Alina Zrébek-Rézanska, Elzbieta Zysk, Sabina Zrébek

OVER THE DECADES: CHANGES IN SOCIAL, ECONOMIC, LEGAL AND PLANNING CONDITIONINGS
FOR THE RESIDENTIAL DEVELOPMENT IN THE SUBURBAN AREAS, AND EVIDENCE FROM OLSZTYN
AND ITS SUBURBAN VILLAGES (POLAND)

Alina Zrébek-Rézanska, Elzbieta Zysk, Ryszard Zrébek

ART AND HEALTHCARE - HEALING POTENTIAL OF ARTISTIC INTERVENTIONS IN MEDICAL SETTINGS
Agnieszka Gebczynska-Janowicz, Anna Awtuch

THE CITY AND URBANITY IN THE SOCIAL DISCOURSE
Malgorzata Dymnicka, Joanna Badach

ART AND HEALTHCARE: HEALING POTENTIAL OF ARTISTIC INTERVENTIONS IN MEDICAL SETTINGS
Agnieszka Janowicz, Anna Awtuch
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DESIGN HAPPINESS? A CLOSE UP TO THE HOUSING RECONSTRUCTION PROCESS AFTER THE
CHILE EARTHQUAKE AND TSUNAMI, ON FEBRUARY 27TH, 2010.
Alejandro Lara, Luis Reyes, Paula Quilodran, Karla Sanchez

PUBLIC SPACES AS THE REFLECTION OF SOCIETY AND ITS CULTURE
Ivan Silaci, Lubica Vitkova

THE RESIDENTIALIZATION OF PUBLIC SPACES: BRATISLAVA EXAMPLE
Bacova Andrea, Puskar Branislav, Vrablova Edita

USING OF NEW MANAGEMENT APPROACHES IN THE FIELD OF PERSONAL MARKETING IN THE
TRANSPORT COMPANY
Dominika Matusova, Martina Gogolova

THE HISTORIC CHURCH OF THE HOLY CROSS IN KIELCE - THE VALUABLE MATERIAL AND
CULTURAL HERITAGE IN THE CONTEMPORARY CITY
Joanna Gil-Mastalerczyk

METHODOLOGY FOR THE DETECTION OF RESIDENTIAL VULNERABLE AREAS. THE CASE OF
BARCELONA

Cossima Cornado Bardon, Pilar Garcia-Almirall, Sara Vima Grau, Gemma Vila Busqued, Angel Uzqueda
Martinez

TOURISM IN CAPE VERDE: ARCHITECTURE, URBAN SPACE AND THE CONSTRUCTION OF AN
IDENTITY IN CAPE VERDE - CIDADE VELHA AND BOAVISTA RESORT'S
Claudia Beato, Luis Pinto, Artur Modlinsk

THE EMOTIONAL AND SOCIAL POTENTIAL OF ART IN THE CITY
Joanna Maluj, Daniel Zaluski

CONTEMPORARY SPACES OF MEMORY - TOWARDS TRANSDISCIPLINARITY IN ARCHITECTURE
Joanna Kabronska

STUDY OF SELECTED COMPONENTS OF ARCHITECTURAL ENVIRONMENT OF PRIMARY SCHOOLS -
PREFERENCES OF ADULTS AND ANALYSIS OF THE SPECIALIST LITERATURE
Aleksandra Halarewicz

ANALYSIS OF GEOMETRIC CONCEPTION OF THE HISTORICAL TRUSS CHURCH OF ALL SAINTS IN
VLCOVICE
Lucie Augustinkova, Peter Krusinsky, Renata Korenkova, Michaela Holesova

EVALUATION OF CONDUCTED COMPREHENSIVE THERMAL MODERNIZATION AT AN ANGLE OF
ENERGY SAVING AND REDUCTIONS POLLUTANTS
Anna Lis, Adam Ujma
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Session Title: ARCHITECTURAL CULTURE AND HISTORICAL HERITAGE

TWO ARCHITECTS AND ONE ENGINEERING: THE RECONCILIATION OF DISCIPLINES
Maria Belén Gomez Gémez

LANDSCAPE ROUTES OF EUROPE: TREE FORMATIONS AND THEIR DISTCINCTIVE ROLE FOR THE
CHARACTER OF REGION
Anna Agnieszka Kolodziej

ARCHITECTURAL SYMBOLS OF A CITY, CASE STUDY
Jacek Poplatek

SAN ISIDORO SCHOOLS IN PADUL, GRANADA (SPAIN). AN ARCHITECTURE FOR EDUCATION:
TIPOLOGICAL/CONSTRUCTION ANALYSIS
Francisco Javier Lafuente-Bolivar, Gabriel J. Fernandez-Adarve, Juan Manuel Santiago-Zaragoza

SURVIVAL OLD MODEL “TAMPING” ON BUGIS HOUSE IN KAMPONG BUNNE REGENCY OF SOPPENG
SOUTH SULAWESI INDONESIA
Andi Abidah

THE IDEA OF MODERNITY IN INTERWAR SCHOOL ARCHITECTURE OF LITHUANIA
Edita Riaubiene, Liutauras Nekrosius

SILOS, REUSED MACHINE-BUILDINGS: A PROPOSAL FOR ITS TRANSFORMATION
Maria Garrido-Cifuentes, Juan M Santiago-Zaragoza, F. Javier Lafuente-Bolivar, Gabriel J. Fernandez-Adarve

LEONARDO DA VINCI, ARCHITECT? A PROPOSAL FOR INTERVENTION IN THE DUOMO DE MILAN
David Hidalgo-Garcia, Juan Manuel Santiago-Zaragoza

TECHNICAL LIMITATIONS IN MERGING SECULAR AND SACRED FUNCTIONS IN MONUMENTAL
CHURCHES
Ksenia Piatkowska

MUSEUM INSTITUTIONS IN MONUMENTS - POSITIVE AND NEGATIVE ASPECTS OF ADAPTATION: THE
NEW AMBER MUSEUM AND MUSEUM OF SCIENCE IN GDANSK, POLAND
Ksenia Piatkowska

COMMERCIAL FUNCTION AS A THREAT TO THE MONUMENT - 25 YEARS OF EXPERIENCE IN
COMMERCIALIZATION OF MONUMENTS IN GDANSK (POLAND)
Ksenia Piatkowska

POST-WAR DEVELOPMENT OF HOUSING ESTATES IN THE SORELA STYLE JOINT WITH THE BOOM
OF MINING AND METALLURGY IN THE OSTRAVA-KARVINA COAL DISTRICT AND THEIR CURRENT
SIGNIFICANCE FOR GEOTOURISM

Milo$ Duraj, Xianfeng Cheng, Dominik Niemiec, Orlando Arencibia Montero
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Session Title: THEORIES OF VISION AND VISUALITY

ANALYSIS OF THE VISUAL IMPACT OF THE TREATMENT PLANTS IN MONFRAGUE NP
Montana Jimenez Espada

Session Title: ARCHITECTURAL DESIGN AND METHODS

POST-OCCUPANCY EVALUATION FOR A SCHOOL BUILDING: A CASE STUDY IN THE CITY OF PASSO
FUNDO/ RS - BRAZIL
Grace Cardoso, Letiane Beninca, Alcindo Neckel, Tales Visentin

LIVING IN A FLEXIBLE SPACE
Simona Canepa

THE USE OF MULTICRITERIA ANALYSIS IN ISSUES CONCERNING ADAPTATION OF HISTORIC
FACILITIES FOR THE NEEDS OF PUBLIC UTILITY BUILDINGS WITH A FUNCTION OF A THEATRE
Dariusz Fabianowski, Piotr Obracaj

A FORMAL LANGUAGE OF LANNA SHOP HOUSE’S FACADE IN LAMPANG OLD CITY, THAILAND
Natthakit Phetsuriya

A METHOD FOR PARAMETRIC SHAPING ARCHITECTURAL FREE FORMS ROOFED WITH
TRANSFORMED SHELL SHEETIN
Jacek Abramczyk, Aleksandra Prokopska

MORPHOLOGICAL SYSTEMS OF BUILDINGS ROOFED WITH TRANSFORMED CORRUGATED SHELL
SHEETINGS
Jacek Abramczyk

ERGONOMIC ASPECTS OF TRANSPORT OF PATIENT THROUGH THE OPERATING THEATER
Rafal Janowicz

TRADITIONAL SOLUTIONS AND BUILDING TECNOLOGY IN RURAL DWELLINGS IN ITALIAN ALPINE
REGION: RETROFIT APPROACH AND LEED HISTORIC BUILDING APPLICATION
Barbara Gherri, Eva Coisson, Fabio Scola

MINIMALISM, MATERIALITY AND THEIR INTERPRETATIONS IN CONTEMPORARY JAPANESE
ARCHITECTURE

Botond Bognar

FALSE WINDOWS - YESTERDAY AND TODAY

Stefan Niewitecki

"TUBULAR HOUSE": FORM FOLLOWS TECHNOLOGY, CONCRETE SHELL STRUCTURE WITH INNER
THERMAL INSULATION
Robert Idem, Pawel Kleczek, Krzysztof Pawlowski, Piotr Chudoba
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STRUCTURAL SUSTAINABILITY - HEURISTIC APPROACH.
Krzysztof Rostanski

DETAIL, FACTURE, AND COLOUR IN THE ARCHITECTURE OF POLISH SINGLE-FAMILY HOUSES
AFTER 1989
Marek Sztafrowski

SMART MATERIALS IN ARCHITECTURE: USEFUL TOOLS FOR PRACTICAL APPLICATIONS OR
FASCINATING INVENTIONS FOR EXPERIMENTAL DESIGN?
Boguslawa Konarzewska

INNOVATIVE RAILWAY STATIONS
Sylwia Rzepnicka

MODERN METHODS OF MEASURING AND MODELLING ARCHITECTURAL OBJECTS IN THE PROCESS
OF THEIR VALORISATION
Marek Zagroba

TIMBER-MATERIAL OF THE FUTURE: EXAMPLES OF SMALL WOODEN ARCHITECTURE STRUCTURES
Tomasz Zmijewski, Dorota Wojtowicz-Jankowska, Anna Stasiak

ARCHITECTURAL MODELLING OF ALTERNATIVES FOR VERIFICATION OF NEW INTERVENTIONS ON
THE EXAMPLE OF THE ROMANESQUE PALACE AT SPIS CASTLE IN SLOVAKIA
Eva Vojtekova, Jana Gregorova, Frantisek Kalesni, Beata Polomova

SOCIAL SUSTAINABILITY TOOLS OF BUILDING RATING SYSTEMS
Koncekova Danica, Ceresnova Zuzana, Rollova Lea

MODELS FOR EXPERIMENTAL HIGH DENSITY HOUSING
Julia Swoboda, Klaudia Dziechciarz, Katarzyna Nowak

MODELS FOR HOUSES INTERIOR AND EXTERIOR: PHYSICAL OR VIRTUAL?
Barbara Uherek-Bradecka

THE ROLE OF URBAN INDICATORS IN SHAPING MODELS FOR HOUSING ESTATES
Julia Swoboda, Klaudia Dziechciarz, Katarzyna Nowak

THE EFFECT OF DAYLIGHT ON THE AESTHETIC IMAGE OF CONTEMPORARY BUILDINGS
Malgorzata Roginska-Niesluchowska

A LEARNING BY DOING” APPROACH IN THE ARCHITECTURAL EDUCATION: A PEDAGOGICAL
ASPECT OF THE RESEARCH METHOD ON THE ARCHITECTURAL SPACE
Domenico Chizzoniti

UTOPIAN KINETIC STRUCTURES AND THEIR IMPACT ON THE CONTEMPORARY ARCHITECTURE
Jan Cudzik
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USING A SYSTEMATIC APPROACH IN THE ANALYSIS OF THE FACTORS THAT INFLUENCE ON A
BUILDINGS OF HIGHER EDUCATION INSTITUTIONS FORM FORMATION
Alexandra Martyniv, Roman Kinasz

THE HIGH RISE BUILDING: THE MEGA SCULPTURE MADE OF STEEL, CONCRETE AND GLASS
Alicja Stefanska, Daniel Zaluski

THE MOTIVATION BEHIND DESIGNING AND CONSTRUCTING TWISTED TALL BUILDINGS
Sinan Bilgen, Bekir Ozer Ay

MULTICRITERIA APPROACH IN MULTIFUNCTIONAL BUILDING DESIGN
Mateusz Gerigk

META-DESIGN AND THE TRIPLE LEARNING ORGANIZATION IN ARCHITECTURAL DESIGN PROCESS
Robert Barelkowski

MINING CAMPS IN PERU: ARCHITECTURAL DESIGN GUIDE WITH AN EMPHASIS IN THE BIOCLIMATIC
AND ENERGY OPTIMIZATION
Fiorella Silvana Arispe Sevilla, Ofelia Giannina Vera Piazzini

COHOUSING IN LIMA: A MODEL FOR ARCHITECTURAL DESIGN
Fiorella Silvana Arispe Sevilla, Ofelia Giannina Vera Piazzini

A SUSTAINABLE DEVELOPMENT APPROACH TO URBAN DESIGN IN ANKARA, TURKEY
Jesus Espinoza-Alvarez

EXPERIMENTATION IN ARCHITECTURE: PAVILION DESIGN
Gonca Tunchilek

ANALYSES OF PUBLIC UTILITY BUILDING - STUDENTS DESIGNS, AIMED AT THEIR ENERGY
EFFICIENCY IMPROVEMENT
Marek Woloszyn

APPLICATION THE LIFE CYCLE ANALYSIS (LCA) AND THE BUILDING INFORMATION MODELING (BIM)
SOFTWARE IN THE CLIMATE CHANGE-ORIENTED DESIGN PROCESS OF THE BUILDING
ARCHITECTURE

Piotr Gradzinski

ACHIEVING COLOUR HARMONY IN CURRENT ARCHITECTURAL STRUCTURES THROUGH THE USE
OF DIGITAL METHODS IN COLOUR THEORY
Tala Alnounou, Adel Khodeir

MINING CAMPS IN PERU: ARCHITECTURAL DESIGN GUIDE WITH AN EMPHASIS IN THE BIOCLIMATIC
AND ENERGY OPTIMIZATION
Fiorella Silvana Arispe Sevilla, Ofelia Giannina Vera Piazzini
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EVALUATION OF USER SATISFACTION IN PUBLIC RESIDENTIAL HOUSING: A CASE STUDY IN THE
OUTSKIRTS OF NAPLES (ITALY)
Fabiana Forte, Yvonne Russo

Session Title: ARCHITECTURAL HISTORIOGRAPHY

THE LARGEST SACRAL OBJECTS IN THE ARCHDIOCESE OF CZESTOCHOWA - ASSUMPTIONS AND
REALITY
Aleksandra Repelewicz Czestochowa

MARASTI VILLAGE, 1918-1924: A NEO-ROMANIAN EXPERIMENT
Dan Idiceanu-Mathe, Roxana Carjan

THE EARLY PERIOD OF MODERN ARCHITECTURE IN TURKEY: A CASE STUDY OF ESKISEHIR
Rana Karasozen

HYDRAULIC STUDY OF THE WATER SUPPLY TO THE CITY OF SEVILLE THROUGH ITS AQUEDUCT
BETWEEN THE 17TH AND 19TH CENTURIES
Candela Bandres, Maria Dolores Robador, Antonio Albardonero

SIGNS OF TIMES- AESTHETIC METAMORPHOSES OF HISTORICAL POSTMILITARY COMPLEXES IN
POLAND
Dorota Gawryluk

THE FRENCH INFLUENCE ON THE PORTUGUESE ARCHITECTS IN THE AGE OF ENLIGHTENMENT
Mafalda Teixeira de Sampayo

MANIPULATIONS OF TOTALITARIAN NAZI ARCHITECTURE
Marek Antoszczyszyn

ONE PROJECT FROM ROMANIAN STYLE TO A FASCIST ARTDECO STYLE, MARA?E?TI MONUMENT
Dan Idiceanu-Mathe, Roxana Carjan

MANIPULATIONS OF TOTALITARIAN NAZI ARCHITECTURE
Marek Antoszczyszyn, Krystyna Januszkiewicz

Session Title: ARCHITECTURAL HERITAGE AND CONSERVATION OF HISTORICAL
STRUCTURES

INTRODUCTION OF “THE BASTARD” IN THE URBAN FABRIC OF THE TETUAN MEDINA: DAR ODDI
HOUSE
Julio Calvo-Serrano,Fabian Garcia-Carrillo, Juan Manuel Santiago-Zaragoza, Feirouz Ouardighi EI Oddi
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REINFORCED CONCRETE, STEEL, TIMBER, BRICK AND GLASS - MATERIALS AND STUCTURES USED
FOR ARCHITECTURE OF PORT OF GDYNIA (1920-1939)
Anna Orchowska-Smoilnska

RESEARCH ON EVALUATION OF CONSERVATION PLANNING IMPLEMENTATION OF NANSHE
HISTORIC VILLAGE IN DONGGUAN CITY (CHINA)
Luo Yubin

DESTROYING CITY, ALEPPO: CRITICAL THINKING ABOUT THE CULTURAL AND ARCHITECTURAL
HERITAGE
Sevim Seyhan Ayten, Asim Mustafa Ayten

AN OPPORTUNITY TO SAVE HISTORICAL RAILWAY INFRASTRUCTURE — ADAPTATION AND
FUNCTIONAL CONVERSION OF FACILITIES
Magdalena Podwojewska

AUTHENTICITY OF ARCHITECTURAL HERITAGE IN A REBUILT CITY: COMMENTS TO VACLAV
HAVEL'S IMPRESSIONS AFTER HIS VISIT IN GDANSK (2005)
Grzegorz Bukal, Piotr Samal

ARCHITECTURAL ACCESSIBILITY OF HISTORIC LEGACY: THE SOCIAL ASPECT AND DESIGN
PROSPECTS
Joanna Borowczyk

MASS HOUSING NEIGHBOURHOODS IN MEDIUM-SIZED ANDALUSIAN CITIES. BETWEEN HISTORIC
CITY CENTRES AND NEW PERIPHERAL DEVELOPMENTS
Daniel Navas-Carrillo, Maria Teresa Perez Cano, Carlos Rosa-Jimenez

AUSTRO-HUNGARIAN PUBLIC BUILDING REFURBISHMENT AND ENERGY EFFICIENCY MEASURES: A
CASE STUDY OF ADMINISTRATIVE BUILDING IN SARAJEVO
Amir Causevic, Amira Salihbegovic, Rustempasic Nerman, DZenis Avdi¢, Esad Smajlovi¢

A REVIEW OF PORTUGUESE CISTERCIAN MONASTIC HERITAGE.
Ana M. T. Martins

PORTUGUESE CISTERCIAN CHURCHES - AN ACOUSTIC LEGACY
Fabiel G. Rodrigues, Joao C. G. Lanzinha, Ana M. T. Martins

THE ESSENCE OF DAYLIGHT IN THE CISTERCIAN MONASTIC CHURCH OF S. BENTO DE CASTRIS
(EVORA, PORTUGAL)
Ana M. T. Martins, Jorge S. Carlos

DIAGNOSIS OF TRANSFORMATION IN ARCHITECTURE AND CONSTRUCTION OF THE HOUSING
STOCK IN THE YEARS 1848-2013 IN SELECTED CITIES OF UPPER SILESIA
Jerzy Cibis, Beata Nowogonska



World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

WwWiWimeaus org

A PRAMETRIC ARCHITECTURE IN URBAN SPACE
Krystyna Januszkiewicz, Karol G. Kowalski

UPPER LUSATIAN ARCHITECTURE IN THE AREAS OF SETTLEMENT “GLUCHONIEMCY”
Hanna Hrehorowicz Gaber

CONSTRUCTION OF ARCHITECTURAL STRUCTURES IN CULTURAL HERITAGE PROTECTION ZONES
Marek Zagroba

TECHNICAL PROBLEMS OF RESIDENTIAL CONSTRUCTION
Beata Nowogonska, Jerzy Cibis

SMALL HYDRO POWER PLANTS IN POMORZE - THE EXAMPLE OF THE EVOLUTION OF THE MODERN
INDUSTRIAL BRICK ARCHITECTURE.
Bartosz Macikowski

SAN MIGUEL'S WICKET: A LOST STRETCH OF THE ALMOHAD WALL OF THE WORLD HERITAGE CITY
OF CACERES
Adela Rueda Marquez de la Plata, Pablo Alejandro, Jesus Cruz Franco, Jose Antonio

STUDY OF THE MURAL PAINTINGS OF THE CENADOR DEL LEON IN THE REAL ALCAZAR OF SEVILLE
Maria Dolores Robador, Jose Luis Perez-Rodriguez, Inmaculada Mancera, Antonio Albarnodedo

HYBRID TECHNOLOGY FOR THE PROCESSING OF LASER SCANNER SURVEY DATA FOR BUILDING
INFORMATION MODELLING OF ARCHITECTURAL HERITAGE
Vladimir Badenko, Dmitry Zotov, Marina Bolsunovskaya, Aleksandre Fedotov Peter

THE IMPORTANCE OF LASER SCANNING RESOLUTION IN THE PROCESS OF RECREATING THE
ARCHITECTURAL DETAILS OF HISTORICAL BUILDINGS
Joanna A. Pawlowicz

PALACE OF THE EARL OF PADUL, GRANADA, SPAIN: A MILESTONE IN A CROSSROAD
Francisco Javier Lafuente-Bolivar, Gabriel J. Fernandez-Adarve, Juan Manuel Santiago-Zaragoza

POSTMILITARY URBAN STRUCTURE IN CONTEMPORARY TOWNSCAPE OF POLISH CITIES
Dorota Gawryluk

THE PALACE OF STANISLAW REY IN SIECIECHOWICE - THE CULTURAL HERITAGE ON THE POLISH
TERRITORIES
Regina Gil Andrzej Frycz Modrzewski

CAST IRON ELEMENTS OF INTERIOR EQUIPMENT OF THE BUILDINGS
Michal Kwasek, Aleksander Piwek
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TWENTIETH-CENTURY REDEVELOPMENT THE CAUSE OF DISASTER TECHNICAL CONDITION OF THE
WOODEN SACRAL BUILDING
Joanna Wojtas

TIE BARS IN ARCHITECTURE
Aleksander Piwek, Michal Kwasek

THE USE LIDAR DATA (DTM, DSM) IN THE ANALYSIS OF 3D / 4D OF OBJECTS FORTRESS KRAKOW
(POLAND)
Glowienka Ewa Kielce, Hejmanowska Beata, Opalinski Piotr, Michalowska Krystyna

ASSESSING OF THE “MONUMENT” STATUS IN THE VIEW OF POLISH ACTUAL STATUTORY
DEFINITION
Marek Antoszczyszyn

ILLUMINATION OF MONUMENT BUILDINGS THE REVIEW AND CASE STUDY ON EXAMPLE: RECTOR’S
OFFICE BUILDING OF SZCZECIN UNIVERSITY
Marek Antoszczyszyn

MODERNISM IN BELGRADE: CLASSIFICATION OF MODERNIST HOUSING BUILDINGS 1919-1980
Anica Maksic, Uta Pottgiesser, Els De Vos, Michel Melenhorst

HIGH RESOLUTION MODEL MESH AND 3D PRINTING OF THE GAUDI’S PORTA DEL DRAC
Juan Manuel Corso Srmiento, Pilar Garcia-Almirall, Adria Marco Bercero

DIFFUSION OF TEMPORARY EXHIBITIONS AS PERMANENT WEB APPLICATIONS THROUGH THE
TERRESTRIAL LASER SCAN SURVEY
Juan Manuel Corso Sarmiento, Pilar Garcia-Almirall, Daniel Lopez Jimenez, Jordi Casals Fernandez

IMPACT VERIFICATION OF AEROGEL INSULATION PAINT ON HISTORIC BRICK FACADES
Michal Ganobjak, Eva Kralova

CONVERSATION ON SAVING A HISTORICAL COMMUNITY---A PARTICIPATORY RENEWAL AND
PRESERVATION PLATFORM
Xu Zhang

GOTHIC BASILICA STATIC ANALYSIS METHODOLOGY
Lukasz Bednarz

CULTURAL IDENTITY OF THE INDUSTRIAL HERITAGE IN GDANSK (POLAND)
Tomasz Szymanski

EXPLORING THE URBAN OPEN SPACES OF HISTORIC MARKETS IN QATAR
Remah Y. Gharib
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THE HERITAGE LANDMARK OF THE ROYAL TOWN OF KLANG: BALAI BOMBA KLANG SELATAN
Normah Sulaiman

URBAN CONSERVATION POLICIES AND PLANS FOR A WORLD HERITAGE SITE CASE: ANTIQUE
PERGAMON CITY AND ITS MULTI-LAYERED CULTURAL LANDSCAPE (IZMIR, TURKEY)
Mehmet Tuncer

REHABILITATION AND ENHANCEMENT OF THE URBAN HERITAGE OF THE NINETEENTH CENTURY
Marco Della Rocca

TEST TO EVALUATE THE RELATIONSHIP BETWEEN THE VOLUME OF WATER AND THE HEAT FLUX IN
OLD BRICK MASONRY SAMPLES AND LIME MORTAR
Alfredo Llorente Alvarez

ACCESIBILITY FOR PEOPLE WITH DISABILITIES IN ARCHAEOLOGICAL SITES
Meltem Cetiner

SEARCHING FOR INNOVATIONS AND METHODS OF USING THE CULTURAL HERITAGE ON THE
EXAMPLE OF UPPER SILESIA
Tomasz Wagner

ILLUMINATION OF MONUMENT BUILDINGS THE REVIEW AND CASE STUDY ON EXAMPLE: RECTOR’S
OFFICE BUILDING OF SZCZECIN UNIVERSITY
Marek Antoszczyszyn, Krystyna Januszkiewicz

ASSESSING OF THE “MONUMENT” STATUS IN THE VIEW OF POLISH ACTUAL STATUTORY
DEFINITION
Marek Antoszczyszyn, Krystyna Januszkiewicz

SUSTAINABLE FOLK ENVIRONMENTS
Amer Rghei

MODERN METHODS OF RECONSTRUCTION OF THE SACRAL OBJECTS: THE EXAMPLE OF THE
JASNA GORA MONASTERY IN CZESTOCHOWA (POLAND)
Nina Kazhar Czestochowa

Session Title: SUSTAINABILITY IN THE BUILT ENVIRONMENT

ON THE CUSP OF NEW SPATIAL CHALLENGES - THE THERMAL WASTE PROCESSING PLANT AS AN
ELEMENT OF URBAN SPACE
Agnieszka W éjtowicz-Wrdbel

STRENGTH AND NUMERICAL ANALYSIS IN THE DESIGN OF PERMEABLE REACTIVE BARRIERS
Katarzyna Pawluk, Grzegorz Wrzesinski, Marzena Lendo-Siwicka
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PARTICULATE MATTER MULTIFRACTALITY AND CROSS-CORRELATION BEHAVIOR OVER
FOOTBRIDGES ALONG AN ARTERIAL ROAD
Wei Pan, Wei-Zhen Lu

THE IMPACT OF SMOKE VENTILATION ON GENERAL VENTILATION IN THE BUILDING
Ewa Zender - Swiercz, Marek Telejko

MEASURING AIR QUALITY IN AN CONSTRUCTION SITE BIOTOPE USING THE AQM-65 ANALYSER
Cretan loana Alina, Nemec Nicoleta Sorina

ASSESSMENT OF THERMAL COMFORT IN A BUILDING HEATED WITH A TILED FIREPLACE WITH THE
FUNCTION OF HEAT ACCUMULATION

Marek Telejko, Ewa Zender-Swiercz

SOCIAL HOUSING POLICIES AND BEST PRACTICE REVIEW FOR RETROFIT ACTION. CASE STUDIES
IN PARMA (IT)

Barbara Gherri, Samuele Orsi, Chiara Cavagliano

THE CONCEPT OF "GOOD URBAN GOVERNANCE" AND ITS APPLICATION IN SUSTAINABLE URBAN
PLANNING
Joanna Badach, Malgorzata Dymnicka

A CLIMATE CHANGE ADOPTED BUILDING ENVELOPE AS A PROTECTOR OF HUMAN HEALTH IN THE
URBAN ENVIRONMENT
Krystyna Januszkiewicz

A NOVEL NUMERICAL SIMULATION MODEL FOR TRANSIENT AVAILABILITY OF REPAIRABLE
HEATING NETWORKS
Wei-Zhen Lu, Xiao-Fang Shan

HOW TO DESIGN BUILDINGS, HOUSING ESTATES AND TOWNS SO THAT THEIR IMPACT ON THE
ENVIRONMENT WILL BE ACCEPTABLE?
Beata Majerska-Palubicka

INFLUENCE OF SCHADING ON COOLING ENERGY DEMAND
Slawomir Rabczak, Danuta Proszak, Krzysztof Nowak, Maria Bukowska

ASTRONOMICAL AND METEOROLOGICAL CONDITIONS OF A SOLAR SYSTEM OPERATION
Danuta Proszak- Miasik, Slawomir Rabczak, Krzysztof Nowak, Maria Bukowska

EMISSION OF AIR POLLUTANTS IN THE HOT WATER PRODUCTION
Krzysztof Nowak, Danuta Proszak-Miasik, Slawomir Rabczak, Maria Bukowska

SUSTAINABLE TRANSPORTATION IN ESKISEHIR CITY
Guler Koca, Ahmad Kaveh Shams



World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

WwWiWimeaus org

MECHANICAL PARAMETERS OF RUBBER-SAND MIXTURES FOR NUMERICAL ANALYSIS OF A ROAD
EMBANKMENT
Magdalena Kowalska

THE SUSTAINABLE IMPACT OF LANDFILL SITING TOWARDS URBAN PLANNING IN MALAYSIA
Tey Jia Sin, Goh Kai Chen, Peniel Ang Soon Ern

INDUSTRY 4.0 CONCEPT INTRODUCTION INTO CONSTRUCTION SME'S
Piotr Nowotarski, Jerzy Paslawski

NATURAL VENTILATION OF BUILDINGS THROUGH LIGHT SHAFTS. DESIGN-BASED SOLUTION
PROPOSALS.
Miguel Angel Padilla-Marcos, Alberto Meiss, Jesus Feijo-Munoz

AN ENERGY-OPTIMISED PRE-DESIGN OF TRANSITIONAL RURAL HOUSING FOR SYRIA WITH
RECYCLED RUBBLE FROM DESTROYED BUILDINGS
Naomi Morishita TU Wien, Austria Salah Haj Ismail, Rukiye Cetin

ADVANCES IN THE RATIONAL USE OF WATER IN BUILDINGS IN THE BRAZILIAN CONTEXT
Douglas Barreto

ENVISIONING ACTIVE SHELTERS IN SAFETY PLACES TO LIVE DURING THE CLIMATE CHANGE ERA
Krystyna Januszkiewicz, Karol G. Kowalski, Rafal Kapustka

A SIMPLIFIED RELIABILITY BASED DESIGN FOR FLEXIBLE PAVEMENTS
Abhishek Mittal, A. K. Swamy

SIMPLIFIED METHOD FOR THE CHARACTERIZATION OF RECTANGULAR STRAW BALES (RSB)
THERMAL CONDUCTIVITY
Leonardo Conti, Giacomo Goli, Matteo Barbari, Massimo Monti, Paolo Pellegrini, Giuseppe Rossi

COMPARATIVE STUDY OF THE VOLUMETRIC METHODS CALCULATION USING GNSS
MEASUREMENTS
Smuleac Adrian, Nemes lacob, Cretan loana Alina, Nemes Nicoleta Sorina

LAND USE CHANGES MONITORING WITH CORINE LAND COVER DATA
Iwona Cieslak, Karol Szuniewicz, Katarzyna Pawlewicz, Szymon Czyza

MICROINSTALLATIONS FOR RENEWABLE ENERGY SOURCES IN THE CONSTRUCTION INDUSTRY
Lucjan Kurzak

THE CONCEPT OF HEAT RECOVERY FROM THE EXHAUST GASES
Maria Bukowska, Slawomir Rabczak, Danuta Proszak- Miasik, Krzysztof Nowak
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LARGE PREFABRICATED PANELS COLLECTIVE DWELLINGS FROM THE 1970S: CONTEXT AND
IMPROVEMENTS
Daniel Mihai Muntean, Viorel Ungureanu

ANALYSIS PARAMETERS PHYSICAL BUILDING JOINTS INSULATED FROM THE INSIDE
Krzysztof Pawlowski, Magdalena Nakielska

ANALYSIS PARAMETERS PHYSICAL BUILDING JOINTS INSULATED FROM THE INSIDE
Krzysztof Pawlowski, Magdalena Nakielska

A NEAR ZERO ENERGY BUILDING AS AN URBAN ACUPUNCTURE ALTERNATIVE FOR A VERTICAL
SLUM: A CASE STUDY IN MALAGA (SPAIN)
Carlos Rosa-Jimenez, Maria Marquez-Ballesteros, Alberto Garcia-Moreno, Nuria Nebot

COOPERATION OF HORIZONTAL GROUND HEAT EXCHANGER WITH THE VENTILATION UNIT DURING
SUMMER - CASE STUDY
Anna Romanska-Zapala, Marcin Furtak, Miroslaw Dechnik

DAYLIGHT DESIGN FOR URBAN PLANNING OF MULTIFAMILY RESIDENTIAL AREAS IN POLAND: A
COMPERATIVE STUDY OF DAYLIGHT CONDITIONS OBSERVED IN THREE NEIGHBOURING
RESIDENTIAL AREAS

Natalia Sokol, Justyna Martyniuk-Peczek

ADAPTABILITY IN HOUSING CONTEXT
Roman Milwicz

SUSTAINABLE ARCHITECTURE IN THE CONTEXT OF REGIONAL ACTIVITIES
Nina Solkiewicz-Kos

GREEN WALLS AS AN APPROACH IN GREY WATER TREATMENT
Martina Rysulova, Daniela Kaposztasova, Zuzana Vranayova

RELEVANCE OF THE LOCAL AND REGIONAL ENERGY POLICIES TO THE NEEDS OF AIR POLLUTION
PREVENTION: CASE STUDIES OF POLISH REGIONS THREATENED WITH CRITICAL AIR POLLUTION
FROM DISTRIBUTED ENERGY SOURCES

Marcin Wlodarski, Justyna Martyniuk-Peczek

DURABILITY OF WALLBOARDS IN INDUSTRIAL BUILDINGS
Romuald Szelag

WATER FOOTPRINT IN RESIDENTIAL BUILDINGS MAINTENANCE
Cristina Rivero Camacho, Desire Alba Rodriguez, Jaime Solis Guzman, Madelyn Marrero Melendez

DETERMINING THE ENVIRONMENTAL BENEFITS OF UHPC AS A BRIDGE CONSTRUCTION MATERIAL
Ingrid Lande Larsen, Ida Granseth Aasbakken, Reyn O'Born, Katalin Vertes
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BIOCLIMATIC POTENTIAL OF LOCATION: A STATIC OR A DYNAMIC CHARACTERISTIC?
Luka Pajek, Mitja Kosir

PROGRAMMING SUSTAINABLE URBAN NODES FOR SPONTANEOUS, INTENSIVE URBAN
ENVIRONMENTS
Adriana Szubryt-Obrycka

POST-WAR CITY: IMPORTANCE OF RECYCLING CONSTRUCTION AND DEMOLITION WASTE
Ali Mahmoud Haleem Ali Amin Almoghazy, Hanan Mousa Imran Al-Qaraghuli, Yaman Wayel Alsayed Sleman

ASSESSMENT OF TEMPORARY SOLUTIONS FOR RADON MITIGATION IN DOMESTIC DWELLINGS
Marius L. Botos, Tudor Milchis, Cosmin G. Chiorean , Tiberius Dicu, Alexandra Cucos, Botond Papp, Kinga
Szacsvai , Carlos Sainz

IMPROVING MODULAR BUILDING CONSTRUCTION TO REDUCE THE IMPACT ON ASSOCIATED
INFRASTRUCTURE SYSTEMS
V.Y.J. Bandara, J. M. Taron

ANALYSIS THERMAL COMFORT CONDITION IN COMPLEX RESIDENTIAL BUILDING, CASE STUDY:
CHIANGMAI, THAILAND
Warangkana Juangjandee

IS PASSIVE OR ACTIVE HOUSE NEEDED IN FACE OF GLOBAL WARMING?
Romualdas Tamosaitis

EVOLUTION OF GREEN AREAS OF HOUSING ESTATES IN POLAND IN 20TH CENTURY
Maciej Klopotowski

RENEWAL OF A SMALL TOWN IN POLAND BASED ON EXAMPLE OF USTKA
Joanna Poczobut

SOCIAL MARKETING IN PROMOTION OF ENERGY-EFFICIENT BUILDING AND EMISSIONS
POLLUTIONS
Izabella Sowier-Kasprzyk, Adam Ujma

Session Title: URBAN PLANNING

THE POMERANIAN METROPOLITAN RAILWAY (POLAND) — A NEW POTENTIAL IN DEVELOPMENT OF
THE HOUSING AREAS OF AN INTEGRATING METROPOLIS
Gabriela Rembarz

SOFT MOBILITY AS A REQUIREMENT OF SMART CITIES: A MOUNTAIN URBAN AREA
Ana Virtudes, Arwa Abbara, Henrique Azevedo
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SPATIAL AND SOCIAL COMPARISON OF NEIGHBORHOOD AND GATED COMMUNITY, ESKISEHIR
SAMPLE
Guler Koca, Begum Kayilioglu

DUBAI: A PIONEER SMART CITY IN THE ARABIAN TERRITORY
Ana Virtudes, Arwa Abbara

THE NEED FOR LINEAR REVITALIZATION. GDYNIA CASE
Aleksandra Sas-Bojarska

AIRPORT CATCHMENT AREA- EXAMPLE WARSAW MODLIN AIRPORT
Jakub Blachut

INFORMATION AND COMMUNICATION TECHNOLOGIES APPLIED TO GOVERNANCE IN URBAN
PLANNING
Ana Virtudes

THE STATUS OF BUILDING INFORMATION MODELING (BIM) ADOPTION IN POLISH CONSTRUCTION
INDUSTRY
Nuthan Dummenahally, Adam Glema

THE CRITERIA OF ARCHITECTURAL COMPOSITION DESIGN IN RESIDENTIAL COURTYARDS
Aija Ziemelniece , Una lle Latvia

GEOMATICS, SUPPORT FOR AN EFFICIENT URBAN PLANNING
Anca-Maria Moscovici, Carmen Grecea

FROM AN EXTENSIVE METROZONE TO AN INTRA-METROPOLITAN DEVELOPMENTAL AREA.
COMPARISON OF PORT-NEARBY DISTRICTS: NOWY PORT IN GDANSK AND HARBURG-
WILHLMSBURG IN HAMBURG.

Gabriela Rembarz

RURAL SYSTEMATIZATION AS A POLITICAL CONTROL TOOL OF THE COMMUNIST REGIME IN
ROMANIA
Roxana Carjan, Oana Banescu, Dan Idiceanu-Mathe

SOCIAL, SPATIAL AND LEGISLATIVE STRATEGY TO SHIFT URBAN MOBILITY PATTERNS
Ana-Maria Branea, Marius Stelian Gaman, Stefana Badescu

NANOIRON AS AN INNOVATIVE REAGENT FOR REMOVAL SELECTED POLLUTANT DURING THE
WATER TREATMENT
Tomas Kucera, Renata Biela

REHABILITATION PLANNING OF WATER DISTRIBUTION NETWORK - SHORT TERM PLANS
Tomas Kucera
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URBAN MOBILITY ANALYSIS ON EFFICIENCY AND SUSTAINABILITY BY MEANS OF
TRANSPORTATION
Ana-Maria Branea, Marius Stelian Gaman, Stefana Badesu

SMART CITIES AND THE IDEA OF SMARTNESS IN URBAN DEVELOPMENT - A CRITICAL REVIEW
Milan Husar, Vladimir Ondrejicka, Sila Ceren Varis

PUBLIC PARTICIPATION PROCEDURE IN INTEGRATED TRANSPORT AND GREEN INFRASTRUCTURE
PLANNING
Maros Finka, Vladimir Ondrejicka, Lubomir Jamecny, Milan Husar

ATTRACTIVENESS FOR THE YOUNGER GENERATION OF OSTRAVA-JIH HOUSING AREA DEVELOPED
IN SOCIALIST ERA: THROUGH INTERVIEWS WITH THE INHABITANTS (OSTRAVA-CITY, CZECH
REPUBLIC)

Yuno Tanaka

CITIZENS’ INITIATIVES FOR NEW URBAN PUBLIC SPACES: A STUDY OF PARTICIPATORY BUDGETING
PROJECTS IN LODZ, POLAND
Agnieszka Rzenca

URBAN PLANNING ASPECTS OF CREATION MUSEUM QUARTERS AS AN ARCHITECTURAL MEDIUM
FOR CREATIVE CITIES
Ekaterina Kochergina

EVOLUTION OF A SOCIAL INTEREST HOUSING PROJECTS IN COLOMBIA
Luz Marina Torrado Gomez, Maria Fernanda Serrano Guzman, Diego Dario Perez Ruiz , Norma Solarte

SPATIAL METHODOLOGY TO ESTIMATE CHANGES ON POPULATION DENSITY: A CASE STUDY IN
BOGOTA, COLOMBIA
Sebastian Cardenas, Hernando Vargas

A READING ATTEMPT OF THE URBAN MEMORY OF ESKISEHIR OSMANGAZI UNIVERSITY BADEMLIK
CAMPUS VIA COGNITIVE MAPPING
Orkun Alptekin

USING SPACE SYNTAX TO ASSESS SAFETY IN PUBLIC AREAS: CASE STUDY OF TARBIAT
PEDESTRIAN AREA, TABRIZ, IRAN
Kubra Cihangir Camur, Mehdi Roshani, Sania Pirouzi

THE PATTERN OF HOUSING AND ENTREPRENEURSHIP IN THE SUBURBAN LANDSCAPE
Justyna Martyniuk-Peczek, Olga Martyniuk Gdansk University, Poland Grzegorz Peczek, Martyna Szymczak

SLOW REVITALIZATION IN REGIONAL SCALE: THE EXAMPLE OF AN INTEGRATED INVESTMENT
PROJECT
Katarzyna Mazur-Belzyt
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INTEGRATED APPROACH AS A MEANING OF LEADING THE DEGRADED POST-INDUSTRIAL AREAS
OUT OF CRISIS: A CASE STUDY OF LODZ (POLAND)
Monika Maria Cysek-Pawlak, Sylwia Krzysztofik

RESIDENCES AS A NEW LIVING SPACE: AN ASSESSMENT IN THE CONTEXT OF ISTANBUL
Ebru Seckin, Bora Yerliyurt

SLOVENIA’S CONSTRUCTION ACT AND IMPLEMENTATION PLANS: A CASE STUDY OF IZOLA IPA-8
Lucija AZzman Momirski

AN ANALYTICAL APPROACH FOR DETROIT URBAN REDEVELOPMENT AND REHABILITATION
Kasim A. Korkmaz

Session Title: PUBLIC SPACE

ANALYSING "MEANING QUALITY OF URBAN PUBLIC PLACES" IN YAZD (IRAN) CITIZEN PERCEPTION
Mohsen Rafieian, Mojtaba Rafieian, Mohammad Raza Bemanian

ACTIVATING PUBLIC SPACE: HOW TO PROMOTE PHYSICAL ACTIVITY IN URBAN ENVIRONMENT
Malgorzata Kostrzewska

TOWARDS HYBRID URBAN MOBILITY: KICK SCOOTER AS A MEAN OF INDIVIDUAL TRANSPORT IN
THE CITY
Bartosz Macikowski, Malgorzata Kostrzewska

THE PLACEMENT OF PUBLIC ART: TWO EXAMPLES ON LISBON (PORTUGAL)’'S WATERFRONT
Rita Ochoa

RECREATIONAL USE OF MINING QUARRIES THAT COMPLETED ECONOMIC VALUE: THE CASE
STUDY OF BURDUR CITY AND ITS ENVIRONS, TURKEY
Latif Glrkan Kaya, Cengiz Ylcedagd, Bora Bingol

EVOLUTION OF SPACES BETWEEN BUILDINGS IN POLISH MASS HOUSING ESTATES IN THE EYES OF
THE INHABITANTS
Anna Ostanska

SEARCHING FOR CITY CENTRE OF STALOWA WOLA
Agnieszka Ciepiela

INTEGRATING ART INTO PLACES IN TRANSITION. ROSE KENNEDY GREENWAY IN BOSTON AS A
CASE STUDY
Magdalena Rembeza

THE NETWORK OF GREEN AREAS WITHIN COLLECTIVE HOUSING COMMUNITIES. CASE STUDY:
TIMISOARA, ROMANIA
Ana-Maria Branea, Marius Stelian Gaman, Stefana Badescu
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THE PUBLIC SPACES - COEXISTENCE AND PARTICIPATION
Anna Stasiak, Dorota Wojtowicz-Jankowska

LEARNING BY WALKING A€“ JANEA€™S WALK CASE STUDY: REDISCOVER SAN LORENZO.
REMAINS AND TRANSFORMATIONS IN A HISTORICAL CITY DISTRICT
Justyna Borucka, Claudia Mattogno Sapienza

URBAN SPACE INNOVATION - 10+ PRINCIPLES THROUGH DESIGNING THE NEW IMAGE OF THE
EXISTING SHOPPING MALL IN CSEPEL, HUNGARY
Janos Gyergyak

NON-STANDARD FORMS OF HUMAN RESIDENCE - THE PAST AND THE FUTURE
Grzegorz Wojtkun

PROBLEMS OF MILITARY CEMETERIES GREENERY: CASE STUDY OF THE MILITARY CEMETERY IN
ZVOLEN
Denisa Halajova, Maria Bihunova, Denisa Petrekova

INDUSTRIAL WASTELAND AS FACED WITH CONTEMPORARY LANDSCAPE ACHITECTS’
CHALLENGES
Malwina Tubielewicz-Michalczuk

PUBLIC SPACE IN BARCELONA (1992-2017): EVOLUTION AND CASE STUDIES
Estefania Martin, Ignacio Sanfeliu

STREET AS PUBLIC SPACE: MEASURING STREET LIFE OF KUALA LUMPUR (MALAYSIA)
Normah Sulaiman, Yusfida Ayu Abdullah, Hazlina Hamdan

INFORMAL GREEN INFRASTRUCTURE ALONG THE STREET: TYPOLOGY AND URBAN DESIGN
IMPLICATIONS
Ken Tamminga

GREENS OF THE EUROPEAN GREEN CAPITALS
Seval Comertler

URBAN ACUPUNCTURE - A LIGHT INSTALLATION TO ACTIVATE AN UNUSED PEDESTRIAN SQUARE
IN TIMISOARA (ROMANIA)
Alexandra Maier, Mihai-lonut Danciu

TO DETERMINE THE POTENTIAL OF OUTDOOR RECREATION AREAS: THE CITY OF BURDUR
(TURKEY)
Latif Giirkan Kaya, Cengiz Yucedag, Ozge Duruskan

GENERATIVE DESIGN SYSTEMS - STUDY FOR ARCHITECTURAL DESIGN IN PRACTICE
Slawomir Wojtkiewicz
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MODERN CONDITIONS AND THE IMPACTS OF THE CREATION OF ARCHITECTURAL ENVIRONMENT
Vadym Abyzov

MULTIFUNCTIONAL PUBLIC SPACE ON THE EXAMPLE OF CONCEPT DEVELOPMENT OD
COPERNICUS SQUARE IN OPOLE, POLAND
Iwona Wilczek, Mariusz Tenczynski

Session Title: URBAN DESIGN

COLORS CONVEY LANNA IDENTITY IN LAMPHUN AND CHIANG MAI AREA (THAILAND)
Karuna Raksawin, Arphaphon Wong, Supagtra Suthasupa

PROVIDING PUBLIC SPACE CONTINUITY IN POST-INDUSTRIAL AREAS THROUGH LAND/WATER
CONNECTIONS
Izabela Maria Burda, Lucyna Nyka

Session Title: THEORIES AND METHODS

DESCRIPTIVE AND COMPUTER AIDED DRAWING PERSPECTIVE ON AN UNFOLDED POLYHEDRAL
PROJECTION SURFACE
Jolanta Dzwierzynska

BASIC STUDY OF DAILY WORKING SCHEDULES OF CONSTRUCTION MANAGERS
Marco Binninger, Janosch Dlouhy, Johannes Schneider, Shervin Haghsheno

SINGLE IMAGE-BASED MODELLING ARCHITECTURE FROM A HISTORICAL PHOTOGRAPH
Jolanta Dzwierzynska

A CONICAL PERSPECTIVE IMAGE OF AN ARCHITECTURAL OBJECT CLOSE TO HUMAN PERCEPTION
Jolanta Dzwierzynska

MODELING GEOINFORMATION STRUCTURES FOR CIVIL ENGINEERING AND URBAN PLANNING
ACCORDING TO STANDARDS ISO AND INSPIRE
Wojciech Pachelski

AN INFLUENCE OF INSTALLATION ERRORS OF THE PIEZOELECTRIC VIBRATIONS TRANSDUCERS
ON THE OUTPUT DATA
Barbara Kozuch, Tadeusz Tatara, Jaroslaw Chelmecki

STRUCTURAL VIBRATION OF A FLEXIBLE COMPLEX SYSTEM UNDER A HARMONIC OSCILLATION
MOVING FORCE
Jaroslaw Rusin
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SUBURBAN RURAL DEVELOPMENT IN THE METROPOLITAN AREA OF GDANSK
Joanna Poczobut

SETTLEMENT NETWORK IN POLISH SPATIAL DEVELOPMENT REGIONAL PLANS
Jacek Soltys

Session Title: REGIONAL PLANNING

GOVERNANCE AND TERRITORY
Jose Ramon Izkeaga

LEGISLATIVE FRAMEWORK FOR LANDSCAPE PLANNING IN LATVIA
Natalija Nitavska, Daiga Zigmunde

REGIONAL DEVELOPMENT PLANNING IN THE SLOVAK REPUBLIC
Katarina Rentkova

EVALUATION AND MAPPING OF CULTURAL ECOSYSTEM SERVICE FOR CULTURAL LANDSCAPE
CORRIDOR PLANNING BY PPGIS OF RESIDENTS
Haiyun Xu

URBANIZATION AS A THREAT TO THE NATURA 2000 PROTECTED AREAS: HOW ACCURATELY IS IT
ASSESSED?
Cristian loja, Mihai Nita, Diana Onose, Alina Hossu, Gabriela Osaci, Denisa Badiu, Steluta Manolache

TYPOLOGY AS A TOOL FOR LOOKING BRAND NEW REGION IDENTITY
Anna Rubczak

Session Title: SUSTAINABLE URBAN DEVELOPMENT

OFF THE SCALE — EXPANSION OR DEVELOPMENT? A SMALL TOWN WITHIN A METROPOLITAN ZONE
AS AN ALTERNATIVE PLACE OF RESIDENCE
Agnieszka Wéjtowicz-Wrébel

BALANCING HERITAGE CONSERVATION AND SUSTAINABLE DEVELOPMENT: THE CASE OF
BORDEAUX (FRANCE)
Federica Appendino

HOUSING AGGLOMERATION IN THE VULNERABLE ZONE: ANALYSIS ON LAND GOVERNANCE AND
STAKEHOLDERS’ DYNAMICS IN THE NORTHERN BANDUNG AREA
Roni Susman

TOWARD COMPREHENSIVE DEVELOPMENT AND SUSTAINABLE MOBILITY - BUENOS AIRES CASE
Dorota Kamrowska Zaluska
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HYDROGRAPHIC BASINS ANALYSIS USING DIGITAL TERRAIN MODELING
Mihaela Pisleaga, Codruta Badaluta, Gabriel Eles, Daniela Popescu

NURSING HOMES AND THEIR SPATIAL CONTEXTS - FINDINGS FROM AUSTRIA
Tatjana Fischer

THE SELF MADE CITY —ALTERNATIVE LIVING AND URBAN DEVELOPMENT MODELS
Kristien Ring

THE MAIN PROBLEMS OF FORMATION OF ECOLOGICAL COMPENSATION SYSTEMS IN LITHUANIAN
URBAN TERRITORIES
Ricardas Skorupskas, Darijus Veteikis, Jonas Volungevicius

ECOLOGICAL FOOTPRINT IN RELATION TO CLIMATE CHANGE STRATEGY IN CITIES
Ingrid Belcakova, Andrea Diviakova, Eliska Belanova

THE INFLUENCE OF LAW REGULATION ON SPATIAL PLANNING AND INVESTMENTS IN SOLAR
ENERGY: CASE OF POLAND.
Ewelina Werner, Maria Heldak

LIMITS OF COMPLEX ENERGETIC RENOVATION IN CASE OF HISTORICAL BUILDINGS
Viktoria Sugar, Attila Talamon

PRIMARY ENERGY OF THE SETTLEMENT UNIT AND SUBURB
Anton Pitonak, Martin Lopusniak, Miloslav Bagona

PERSPECTIVES ON PERI URBAN AREAS DEVELOPMENT IN ROMANIA
Mihai Sercaianu, Gabriel Arsene

CULTURAL ECOSYSTEM SERVICES AWARENESS TO ENHANCE THE QUALITY OF URBAN PARKS
Angela Poletti, Raffaella Laviscio, Irina Tumini

CORRELATIONS BETWEEN CLIMATE CHANGE AND THE MODERN EUROPEAN CONSTRUCTION
Anna Guminska

SUSTAINABILITY TRENDS REFLECTED IN THE ARCHITECTURE OF THE EXAMPLES OF EUROPEAN
Anna Guminska

CORRELATIONS AESTHETICS AND ECOLOGICAL TECHNOLOGY IN ARCHITECTURE HOUSING IN
SOME EXAMPLES OF GERMAN, DANISH, SWEDISH AND NORWEGIAN
Anna Guminska

GREEN INFRASTRUCTURE AS AN OPPORTUNITY TO ENHANCE BIODIVERSITY AND ECOSYSTEM
SERVICES
Teodoro Semeraro, Roberta Aretano
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RENEWABLE ENERGY AS CATALYST FOR SUSTAINABLE URBAN DEVELOPMENT
Charles Anyangwe

SUSTAINABLE SOLUTIONS FOR GATED HOUSING ESTATES - CREATING A FRIENDLY AND SAFE
SPACE WITHOUT A FENCE
Elzbieta Kusinska

THE DIVERSIFICATION OF LOCAL ECONOMY THROUGH URBAN ANALYSIS: THE CASE OF ALAUSI-,
ECUADOR
John Dunn

SAFETY ANALYSIS OF BIKE LANES ON BI-DIRECTIONAL NARROW STREETS
Karim Ismail, Ali Kassim

PREDICTING MAPS OF GREEN GROWTH IN KOSICE (SLOVAKIA)
Zuzana Poorova, Zuzana Vranayova

INTER-RELATEDNESS OF 3D URBAN ANALYSIS OF CITYSCAPE AND DATA-BASED BENCHMARKING
IN COMMUNAL PLANNING
Adam Zwolinski

APPLICATION OF GIS AND REMOTE SENSING IN MULTI-TEMPORAL STUDY OF CITIES SPATIAL
DEVELOPMENT
Ewa Glowienka, Krystyna Michalowska, Beata Hejmanowska

ENERGY-WATER-FOOD SYNERGY POSSIBILITIES IN HOUSING ENVIRONMENT
Patrycja Haupt

ASSESSING THE RELIABILITY OF LAND-USE DATA IN SLOVENIA: A CASE STUDY OF TERRACED
LANDSCAPES
Lucija AZman Momirski

IDENTIFYING AND FIGHTING URBAN HEAT ISLANDS
Clément Imbert

Session Title: URBAN SOCIOLOGY

MONUMENTS IN THE STRUCTURE OF AN URBAN ENVIRONMENT: THE SOURCE OF SOCIAL MEMORY
AND THE MARKER OF THE URBAN SPACE
Elena Grunt

Session Title: ECONOMICS AND POLITICS
LOCALISATION DECISIONS OF ENTREPRENEURS: THE ROLE OF PATH DEPENDENCY AND MARKET

FORCES
Korneliusz Pylak, Dariusz Majerek
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Session Title: RISK MANAGEMENT AND MITIGATION PLANNING

A NOVEL APPROACH TO GAS PIPELINE RISK MANAGEMENT UNDER INFLUENCE OF HORIZONTAL
STRAINS
Agnieszka A. Malinowska, Ryszard Hejmanowski

RISK MANAGEMENT IN COMPLEX CONSTRUCTION PROJECTS THAT APPLY RENEWABLE ENERGY
SOURCES: A CASE STUDY OF THE REALIZATION PHASE OF THE ENERGY EDUCATIONAL AND
RESEARCH

Maria Krechowicz

EFFECTIVE RISK MANAGEMENT IN INNOVATIVE PROJECTS: A CASE STUDY OF THE CONSTRUCTION
OF ENERGY-EFFICIENT, SUSTAINABLE BUILDING OF THE LABORATORY OF INTELLIGENT BUILDING
IN CRACOW (POLAND)

Maria Krechowicz

SEISMIC ANALYSIS OF PORTUGUESE ADOBE BUILDINGS
Laura Sarchi, Ricardo Monteiro, Humberto Varum

LANDSLIDE RISK: AN ECONOMIC VALUATION IN THE EASTERN ZONE OF MEDELLIN CITY
Johnny Alexander Vega, Cesar Augusto Hidalgo, Nini Johana Marin

NUMERICAL SIMULATION OF BLAST ACTION ON CIVIL STRUCTURES IN URBAN ENVIRONMENT
Svetlana A. Valger, Natalya N. Fedorova, Alexander V. Fedorov

PROPOSAL FOR HOLISTIC ASSESSMENT OF URBAN SYSTEM RESILIENCE TO NATURAL DISASTERS
David Koren, Vojko Kilaruthor, Katarina Kejzar

RISK ASSESSMENT OF MINERAL GROUNDWATER NEAR ROGASKA SLATINA
Branka Trcek, Albrecht Leis

BASIC STUDY ON TERM OF WARRANTY LIABILITY FOR MISCELLANEOUS WORK
Junmo Park, Deokseok Seo

PROMOTING AN INFORMATION FUSION IN RAILWAY INDUSTRY: A CASE STUDY OF CROYDON TRAM
DERAILMENT
Mohd Haniff Bin Osman, Sakdirat Kaewunruen, Anson Jack

DEVELOPMENT OF 3D GIS MODEL FOR SEISMIC HAZARD ANALYSIS OF SUBDUCTION ZONE
EARHQUAKES AROUND ANTALYA (SW TURKEY) TESTING
Nihat Dipova, Bilent Cangir
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Session Title: GIS-BASED MODELLING FOR MITIGATION PLANNING

ANALYSIS OF THE DEVELOPMENT OF AVAILABLE SOIL WATER STORAGE IN THE NITRA RIVER
CATCHMENT

Andrej Tarnik, Maria Leitmanova

ANALYSIS OF THE EDUCATION INFRASTRUCTURE THROUGH THE USE OF GEO-REFERENCING
SOFTWARE AND PAJ

Jose Luis Cala Estupinan, Lina Maria Gonzalez, Jose Luis Ponz Tienda, Carlos Alejandro Arboleda, Laura
Andrea Gutierrez

OPTIMIZED SPATIAL PLANNING OF FTTH GPON THROUGH GEO-SPATIAL TECHNIQUES
Abid Hussain, Jamil Hasan Kazmi, Mudassar Hassan Arsalan

QUANTITATIVE RISK ASSESSMENT IN BUILDINGS SUBJECT TO EARTHQUAKE-INDUCED LANDSLIDE
USING FRAGILITY CURVES
Johnny Alexander Vega, Cesar Augusto Hidalgo, Albert Leonard Alzate

A WEBGIS PLATFORM FOR REAL TIME SEISMIC RISK ASSESSMENT: APPLICATION TO PORTUGAL
Mario Marques, Raimundo Delgado, José Miguel Castro

Session Title: COMPUTER AIDED DESIGN

DESIGN OF SEPARATOR ELEMENT INSPIRED BY PEACOCK FEATHER FOR A PROPOSED CAFE-BAR
Latif Glrkan Kaya, Cengiz Ylcedag, Hale Cokyigit

ARTIFICIAL NEURAL NETWORKS AS AN ARCHITECTURAL DESIGN TOOL- GENERATING NEW DETAIL
FORMS BASED ON THE ROMAN CORINTHIAN ORDER CAPITAL.
Kacper Radziszewski

CLIMATE CHANGE ADOPTED STRUCTURES AND PARAMETRIC DESIGN OF DYNAMIC BUILDING
ENVELOPES WITH USING FLOCKING BEHAVIOR TOOLS
Marta Banachowicz

SCRIPTING TO THE RESCUE - ISSUES OF MULTICRITERIA OPTYMALIZATION
Maria Helenowska-Peschke

AUTOMATION OF DESIGN USING SCRIPT LANGUAGES: HIGH-LEVEL CAD TEMPLATES IN NON-
PARAMETRIC PROGRAMS
Ricardo Moreno-Cazorla

AUTOMATION IN THE TEACHING OF DESCRIPTIVE GEOMETRY AND CAD: HIGH-LEVEL CAD
TEMPLATES USING SCRIPTS LANGUAGES
Ricardo Moreno-Cazorla
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Session Title: MATHEMATICAL AND STATISTICAL METHODS

DEFINITION OF THE BEST PROBABILITY DISTRIBUTION FUNCTIONS FOR ANNUAL MINIMUM FLOWS
OF CORUH BASIN (TURKEY)
Fatih Tosunoglu

ANALYSIS OF CRITERIA INFLUENCING CONTRACTOR SELECTION USING TOPSIS METHOD
Orkun Alptekin, Nesrin Alptekin

MAXIMUM TIME HORIZON ESTIMATION FOR DISRUPTED TRACK GEOMETRY INSPECTION
Mohd Haniff Bin Osman, Sakdirat Kaewunruen, Anson Jack

EFFECT OF NON-HOMOGENEOUS LATERAL RESISTANCE ON TRACK STABILITY
Dorota Blaszkiewicz

DESIGNING BUILDINGS IN FLORIDA USA FOR HURRICANE WIND LOADS AND DEBRIS IMPACT
Ajay Shanker

ESTIMATING OF MISSING STREAMFLOW OF THE EUPHRATES BASIN, TURKEY: USE OF NON-
DIMENSIONAL FLOW DURATION CURVES AND REGRESSION MODELS
Fatih Tosunoglu, Muhammed Nuri Ispirli, Faruk Giirblz

HOMOGENEITY ANALYSIS OF STREAMFLOW RECORDS IN TURKEY
Fatih Tosunoglu, Ibrahim Can

DETERMINING THE PARAMETERS OF THE INTERMEDIATE DURATION - INTENSITY EQUATION FOR
MEDITERRANEAN REGION, TURKEY
Serkan Senocak, Fatih Tosunoglu, Resat Acar, Selim Sengul

Session Title: INTEGRATED COASTAL ZONE PLANNING AND MANAGEMENT

A MORPHODYNAMIC MODEL SUITABLE FOR RIVER FLOW AND WAVE-CURRENT INTERACTION
Silvia Bosa, Marco Petti, Francesco Lubrano, Sara Pascolo

AN EVALUATION OF INTEGRATED COASTAL ZONE MANAGEMENT PLAN PRACTICES IN THE
TURKISH CASE
M. Doruk Ozugul, Bora Yerliyurt, Tore Secilmisler

RESHAPING OF COASTLINES AS THE BEGINNING OF URBAN STRUCTURES CHANGES IN NORTH
POLAND
Izabela Maria Burda, Lucyna Nyka

INTEGRATION OF LAND AND SEA IN A PORT AREA: A CASE STUDY OF THE PORT OF KOPER
Lucija AZzman Momirski
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Session Title: CITY AND REGIONAL PLANNING EDUCATION

PARADIGMS FOR THE MANAGEMENT OF THE CONSTRUCTABILITY OF PUBLIC BUILDINGS OF
HIGHER EDUCATION
Joao Miguel da Silva Rei, Joao Carlos Goncalves Lanzinha

TEACHING ARCHITECTURE A€“ CONTEMPORARY CHALLENGES AND THREATS IN THE COMPLEXITY
OF BUILT ENVIRONMENT
Justyna Borucka, Bartosz Macikowski Gdanska

SPECIFIC SESSION: Places of post urban-conflict

VIOLENT AND NONVIOLENT CHANGES IN THE IMAGES OF CITIES IN THE ARAB SPRING COUNTRIES
Yehya Serag Ain

URBICIDE IN BAGHDAD: THE PRODUCTION AND EFFECTS OF SPATIAL DISRUPTION IN THE CITY
WITH PARTICULAR REFERENCE TO OPEN GREEN SPACES
Namariq Al-Rawi

WARTIME COPING AND ITS RECONFIGURATION OF THE URBAN SPACE IN ALEPPO CITY DURING
THE PROTRACTED SYRIAN CONFLICT
Dima Dayoub

ON THE SOCIAL MEANING OF SPACE: A QUEBEC EXAMPLE
Pierre-André Tremblay

SPECIFIC SESSION: Spatial analysis for urban planning

THE TRANSFORMATIONS OF TOURIST FUNCTIONS IN URBAN AREAS OF THE KARKONOSZE
MOUNTAINS (POLAND)
Katarzyna Przybyta, Alina Kulczyk Dynowska

POVERTY RISK INDEX AS A NEW METHODOLOGY FOR SOCIAL INEQUALITY DISTRIBUTION
ASSESSMENT
Malgorzata Swiader, Szymon Szewranski, Jan Kazak

SPATIAL TOURIST AND FUNCTIONAL DIVERSITY ON THE VOLCANIC ISLAND OF GRAN CANARIA
Eleonora Gonda-Soroczynska, Hanna Olczyk

LANDSCAPE CHANGE INDEX AS A TOOL FOR SPATIAL ANALYSIS
Piotr Krajewski, Barbara Mastalska-Cetera, lga Solecka

URBAN SPRAWL IMPACT ON FARMLAND CONVERSION IN SUBURBAN AREA OF WROCA, AW,
POLAND
Iga Solecka, Marta Sylla, Malgorzata Swiader
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COSTS OF URBANISATION IN POLAND, BASED ON THE EXAMPLE OF WROCA,AW
Maria Heldak, Monika Pluciennik

VALUATION OF RESIDENTIAL PREMISES FOR THE PURPOSES OF SECURING THE RECEIVABLES OF
THE CREDITOR IN POLAND
Maria Heldak, Agnieszka Stacherzak

APPLICATION OF SPATIAL MODELS IN MAKING LOCATION DECISIONS OF WIND POWER PLANT IN
POLAND
Monika Pluciennik, Maria Heldak, Jakub Szczepanski, Ciechoslaw Patrzalek

SPECIFIC SESSION: Urban planning revisited: new challenges, theories and methods

THE ASSESSMENT OF THE ECOSYSTEM SERVICES CAPACITY IN NATURAL PROTECTED AREAS FOR
BIODIVERSITY CONSERVATION
Silvia Ronchi, Stefano Salata

MONITORING THE URBAN VEGETATION CHANGE IN 13 CHILEAN CITIES LOCATED IN A RAINFALL
GRADIENT: WHAT IS THE CONTRIBUTION OF THE MASSIVE CREATION OF NEW URBAN PARKS?
Francisco de la Barrera, Cristian Henriquez P.

AN INTEGRATIVE APPROACH TO ASSESS URBAN RIPARIAN GREENWAYS POTENTIAL: THE CASE OF
MAPOCHO RIVER IN SANTIAGO DE CHILE
Alexis Vasquez

URBAN INFORMALITY IN SANTIAGO DE CHILE: THE "CALLAMPAS"BETWEEN 1947-1970
Emanuel Giannotti

URBAN GREENWAY SUITABILITY ANALYSIS
Alexis Vasquez

GREEN SPACE MANAGEMENT IN THE FACE OF INADEQUATE DATA IN URBAN PLANNING: £ODZ
(POLAND) CASE STUDY
Marcin Feltynowski, Jakub Kronenberg

FUNCTIONAL USE CHANGE IN GREEN SPACES: A CASE STUDY OF KIRKLARELI PROVINCE (TURKEY)
Beyza Sat Gungor

GREEN INFRASTRUCTURE ASSESSMENT FOR URBAN PLANNING: THE CASE OF TWO CHILEAN
COASTAL CITIES
Alexis Vasquez, Emanuel Giannotti, Paola Velasquez
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SPECIFIC SESSION: Water Hazards Engineering

NUMERICAL LIMITATIONS OF 1D HYDRAULIC MODELS USING MIKE11 OR HEC-RAS SOFTWARE:
STUDY CASE BARAOLT RIVER, ROMANIA
Andrei Armas, Robert Beilicci, Erika Beilicci

INTEGRATED WATER HAZARDS ENGINEERING BASED ON MAPPING, NATURE-BASED AND
TECHNICAL SOLUTIONS
Rares Halbac-Cotoara-Zamfir, Jannes Stolte, Sorin Herban, Csaba Bozan

SPECIFIC SESSION: Urban Planning with multidisciplinary approach

THE GEOGRAPHY OF CRIME AND ITS RELATION TO LOCATION: THE CITY OF BALIKESIR (TURKEY)
Erman Aksoy

TRACES OF CULTURAL IDENTITY IN THE DESIGNS OF APARTMENT BLOCKS: THE CASE OF
HISTORICAL TRAIN LINE OF IZMIT (TURKEY)
Senem Mustak, Nevnihal Erdogan

THE RISE AND THE FALL OF TIOS-TIEION
Erman Aksoy , Sahin Yildinm

THE IMPORTANCE OF TYPOLOGICAL ANALYSIS FOR CULTURAL CONTINUITY: AN EXAMPLE FROM
KOCAELI (TURKEY)
Sonay Ayyildiz, Filiz Ertlirk, Sahin Durak, Alper Dilger

THE SPATIAL CHARACTER ANALYSIS OF STREETS AS PUBLIC SPACES: THE CASE OF HURRIYET
AND CUMHURIYET STREET IN IZMIT (TURKEY)
Mehtap Ozbayraktar, Merve Pekdemir, Qumru Mirzeliyeva

DESIGN OF A GIS-BASED CAMPUS INFORMATION SYSTEM: THE CASE OF GAZI UNIVERSITY
(ANKARA-TURKEY)
Umit Yurt, Halil Yilmaz, Sule Tudes

INFORMATION SYSTEM: A CASE STUDY IN GAZI FACULTY OF SCIENCE & ARTS CAMPUS AREA,
ANKARA-TURKEY
Halil Yilmaz, Umit Yurt, Sule Tudes, Hanifi Tokg6z

GLOBALIZATION IMAGE ON ARCHITECTURE: TALL AND ULTRA-MODERN BUILDINGS OF ANKARA
(TURKEY)
Ahmet Tanju Gultekin

AN EVALUATION OF THE CONSERVATION OF MODERN ARCHITECTURAL HERITAGE THROUGH
ANKARA (TURKEY)’S PUBLIC BUILDINGS AND URBAN IDENTITY
Nevin Gultekin
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URBAN AND SPATIAL OPPOSITION BY THE SUBJECT
Gizem Saka, Nazan Kirci

AN ASSESSMENT OF SELANIK STREET (ANKARA, TURKEY) AS A LIVING URBAN SPACE
Sena Isiklar, Nazan Kirci

BUSINESS MANAGEMENT IN SUSTAINABLE BUILDINGS
Arzuhan Burcu Gultekin, Neset Kutay Karaca

ASSESSMENT OF TEMPORARY AND PERMANENT HOUSING PROBLEMS AFTER DISASTER
Seher Ozkazanc, Aysu Ugurlar

AN EVALUATION ON LIVING PUBLIC SPACES AND THEIR QUALITIES: CASE STUDY OF KONUR,
KARANFIL AND YUKSEL STREETS (ANKARA, TURKEY)
Nilufer Gurer, Burcu Imren Yavuz, Ibrahim Kavak

THE VALUE OF SUSTAINABLITY IN ARCHITECTURAL DESIGN AND REAL ESTATE DEVELOPMENT: A
REVIEW OF AN ARCHITECT AS A REAL ESTATE VALUER
Arzuhan Burcu Gultekin, Aysen Sanbur

THEORETICAL APPROACHES IN THE CONTEXT OF SPATIAL PLANNING DECISIONS AND THE
RELATION WITH URBAN SUSTAINABILITY: A PROPOSAL
Kadriye Burcu Yavuz Kumlu, Sule Tudes

THE IMPACT OF STRUCTURAL DAMAGE IN URBAN TRANSFORMATION DECISION MAKING: THE
ANKARA (TURKEY) EXAMPLE
Sinan Gunes, Umit Gedik, Yesim Aliefendioglu

MULTIDISCIPLINARY APPROACH DEVELOPMENT MODEL FOR EARTHQUAKE-SENSITIVE URBAN
PLANNING
Nur Banu Ozdemir, Sule Tudes

SOLID WASTE LANDFILL SITE SELECTION IN THE SENSE OF ENVIRONMENT SENSITIVE
SUSTAINABLE URBANIZATION: IZMIR (TURKEY) CASE
Sule Tudes, Kadriye Burcu Yavuz Kumlu

THE LIQUEFACTION POTENTIAL OF THE SETTLEMENT AREA OF SUSURLUK (BALIKESIR, NW
TURKEY) IN THE CONTEXT OF EARTHQUAKE SENSITIVE URBANIZATION
Sule Tudes, Osman Samed Ozkan, Nurcihan Ceryan, Sener Ceryan

SPECIFIC SESSION: Technology, organization and management in construction projects
DATA FLOW PROBLEM IN RELATION TO LIFE CYCLE COSTING OF CONSTRUCTION PROJECTS IN

THE CZECH REPUBLIC
Vojtech Biolek, Tomas Hanak, lvan Marovic
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OPTIMIZATION MODEL FOR THE DESIGN OF MULTI-LAYERED PERMEABLE REACTIVE BARRIERS
Mieczystaw Potonski, Katarzyna Pawluk, Iwona Rybka

CONTRACTORS® CLAIMS AS A FACTOR OF SCHEDULE AND COST RISK IN CONSTRUCTION WORKS
Iwona Rybka, Elzbieta Bondar-Nowakowska, Katarzyna Pawluk, Mieczystaw Potonski

EVALUATION OF SUPPLY CHAIN MANAGEMENT SYSTEMS USED IN CIVIL ENGINEERING
Michat Tomczak, Lukasz Rzepecki

UPDATING LINEAR SCHEDULES WITH LOWEST COST: A LINEAR PROGRAMMING MODEL
Stawomir Biruk, Piotr Jaskowski, Agata Czarnigowska

MINIMIZING PROJECT COST BY INTEGRATING SUBCONTRACTOR SELECTION DECISIONS WITH
SCHEDULING
Stawomir Biruk, Piotr Jaskowski, Agata Czarnigowska

RISK MANAGEMENT IN CONSTRUCTION PROJECT: TAKING INTO ACCOUNT THE PHENOMENON OF
FAIRNESS
Jarostaw Goérecki

INFLUENCE OF SELECTED STAKEHOLDERS OF CONSTRUCTION INVESTMENT PROJECTS ON THE
COURSE OF PROJECT
Jadwiga Bizon-Gérecka, Jarostaw Goérecki

FORMS OF RELATIONSHIP AGREEMENTS IN CONSTRUCTION PROJECTS
Elzbieta Radziszewska-Zielina, Bartlomiej Szewczyk

PROPOSAL OF THE USE OF A FUZZY STOCHASTIC NETWORK FOR THE PRELIMINARY EVALUATION
OF THE FEASIBILITY OF THE PROCESS OF THE ADAPTATION OF A HISTORICAL BUILDING TO A
PARTICULAR FORM OF USE

Radziszewska-Zielina Elzbieta, Sladowski Grzegorz

POTENTIAL OF PROGRESSIVE CONSTRUCTION SYSTEMS IN SLOVAKIA
Maria Kozlovska, Marcela Spisakova, Daniela Mackova

IDENTIFICATION AND PROFILING THE PATTERN OF CONSTRUCTION ACCIDENTS
Wojciech Drozd

INFLUENCE OF CEMENTS CONTAINING CALCAREOUS FLY ASH AS A MAIN COMPONENT ON
PROPERTIES OF FRESH CEMENT MIXTURES
Jacek Golaszewski, Tomasz Ponikiewski, Aleksandra Kostrzanowska-Siedlarz, Patrycja Miera Silesian

ASSESSMENT OF MATERIAL SOLUTIONS OF OFFICE BUILDING STRUCTURE WITHIN INTEGRATED
LICE CYCLE DESIGN PROCESS
Daniel Walach, Joanna Sagan, Magdalena Gicala
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THE IDENTIFICATION OF THE CAUSES OF ACCIDENTS AT WORK WITH THE PARTICIPATION OF
SCAFFOLDING AS AN EXAMPLE OF LOWER SILESIA
Mariusz Szostak, Bozena Hola, Anna Hola, Marek Sawicki

THE METHODOLOGY OF VARIANTS ASSESSMENT OF CONSTRUCTION PROJECTS WITH THE USE OF
GRAPHICAL METHODS IN MULTI-CRITERIA ANALYSIS - SYSTEM APPROACH
Elzbieta Szafranko

APPLICATION OF EARNED VALUE METHOD FOR EVALUATION THE TIME/COST CONSEQUENCES OF
VARIATION ORDERS IN A CONSTRUCTION PROJECT
Andrzej Czemplik

IMPACT OF ICT ON PERFORMANCE OF CONSTRUCTION COMPANIES IN SLOVAKIA
Peter Mesaros

PROBLEMS OF TECHNOLOGY OF ENERGY-SAVING BUILDINGS AND THEIR IMPACT ON ENERGY
EFFICIENCY IN BUILDINGS
Malgorzata Fedorczak-Cisak, Marcin Furtak, Katarzyna Knap, Pawel Kwasnowski

SPECIFIC SESSION: Urban heat island effects: from urban scale to buildings and health

NATURAL VENTILATION AS A MITIGATION STRATEGY TO REDUCE OVERHEATING IN BUILDINGS
UNDER URBAN HEAT ISLAND
Massimo Palme

KEY PARAMETERS FOR URBAN HEAT ISLAND ASSESSMENT: SENSITIVITY ANALYSIS WITH URBAN
WEATHER GENERATOR MODEL
Agnese Salvati, Massimo Palme

A COOL URBAN ISLAND CHANGE 1990-2014: COMPARATIVE BIOCLIMATIC ANALYSIS IN A DESERT
CLIMATE, THE CASE OF ANTOFAGASTA CITY SQUARE
Gino Perez Lancellotti, Marcela Ziede Bize

DYNAMIC-PHYSICAL MODEL TO ANALYZE SOLAR CHIMNEYS IN DIFFERENT CLIMATE ZONES: CASE
OF SOCIAL HOUSING IN ECUADOR
Luis Godoy Vaca, Manuel Almaguer, Javier Martinez, Andrea Lobato

HEAT ISLAND EFFECT ON ENERGY CONSUMPTION IN INSTITUTIONAL BUILDINGS IN ROME
Claudia Calice, Massimo Palme, Carola Clemente, Agnese Salvati
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A BRIEF OVERLOOK ON THE OCCUPATIONAL ACCIDENTS OCCURRING DURING THE
GEOTECHNICAL SITE WORKS

0Ozge Akboga Kale, Tugba Eskisar
Ege University, Izmir, Turkey
ABSTRACT

There is an increasing trend among researchers and private company specialists considering the effects and
results of occupational accidents. This positive awareness is still somehow limited in research, especially dealing
with the details of accidents. The construction industry is in the top three industries that is under the risk of
occupational accidents. For this reason, every process of construction needs to be investigated separately to
provide continuous occupational safety in site works. The construction industry consists of different branches of
civil and environmental engineering works. Among them geotechnical site works constitute the first step
regardless of the end use of the newly built structures. Besides, alteration, renovation, and maintenance or repair
of structures also need the geotechnical processes to be applied for safe and economical solutions. Geotechnical
site works are comprehensive, therefore the potential risk of accidents show diversity from project to project.
During the early stages of this study, it was detected that although there has been several accidents ended up
with fatalities and injuries, the scope of reporting was scarce and reaching the required information was quite
difficult in geotechnical works as the previous regulations did not obligate to report the detailed features of the
incidents. In order to fulfil the gap in this topic it is aimed to perform sufficient and accurate data mining of
geotechnical site works and to analyse datasets for investigating the root causes of accidents. Occupational
Safety and Health Administration (OSHA) is chosen from the available databases as a source because it has a
wide data range varying from 1984 to 2013. Also, this administration provides detailed information for each case
and right to know for academic purposes. 133 cases that resulted with fatalities are detected during Geotechnical
construction works. Descriptive and bivariate statistical analyses, including the numerical outcomes are performed
to discuss the created variables such as; end use, project type, the cost of a project, the nature of the accident,
occupation of the victim, the cause of an accident and the cause of fatality. According to findings; it is seen that
the majority of victims were construction labourers or in special trade constructors who were working on a new
project or new additions to an existing project. The geotechnical phase of the projects was whether excavation,
landfill, sewer-water treatment, pipeline construction, commercial building or road construction. As the outcomes
of the study it is evaluated that excavation, trenching and installing pipe or pile driving were the main causes of
the accidents while trench collapse, struck by a falling object / projectile and wall collapse were the main causes
of fatality. Moreover, it is established that more than half of the fatalities were due to asphyxia followed by fracture.
These findings show that accidents occurred in geotechnical works do not only have high frequency but also high
severity. This study emphasizes project specific countermeasures should be taken regarding the nature, cost and
importance of the project and the occupations working on the project.
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CRITICAL ICT-INHIBITING FACTORS ON IBS PRODUCTION MANAGEMENT PROCESSES IN THE
MALAYSIA CONSTRUCTION INDUSTRY

Peniel Ang Soon Ern 1, Zuhairi Abd Hamid 2, Narimah Kasim 3

1 Universiti Tun Hussein Onn, Malaysia
2 Construction Research Institute of Malaysia
3 Universiti un Hussein Onn Goh Kai Chen Universiti Tun Hussein Onn, Malaysia

ABSTRACT

Industrialized Building System (IBS) is one of the approaches that had been introduced as an alternative to
conventional building method where it becomes the new strategy of enhancing the sustainable construction in
current industries while spearheading a huge advancement of benefits with green constructions into the existing
industries. The IBS approach is actively promoted through several strategies and incentives as an alternative to
conventional building methods. Extensive uptakes of modern Information Communication Technology (ICT)
applications are able to support the different IBS processes for effective production. However, it is argued that
ICT uptake at the organisational level is still in its infancy. This raises the importance to identify critical barriers
which are inhibing the effective uptake of ICT in the IBS production management process. Critical barriers to ICT
uptake were identified through an indepth semi-structured interview and questionnaire survey with the IBS
industry stakeholders. The qualitative data was analysed with Nvivo software whilst the mean index and critical t-
values are generated with the use of the quantitative tool, Statistical Package for Social Sciences (SPSS). The
top ten priority ranked barriers reflect the Cost, People and Process elements to ICT uptake. High costs in
acquiring the technologies and resistance to change were some main concerns from the findings. Several
suggestions are included to enhance ICT uptake in the IBS production management processes. Top management
support and commitment and cooperation from the government policy to promote and implement ICT were vital
ICT drivers deemed important by the IBS industry players for the acceleration of ICT implementation on the IBS
supply chain construction management in Malaysia.
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MARKET INNOVATION, RATIONAL HOUSING SUPPLY AND URBAN QUALITY AT THE NEIGHBORHOOD
SCALE

Valentina Puglisi, Alberto Celani
Politecnico di Milano, Italy
ABSTRACT

Innovation of product, process and markets are the three categories to assess the improvement of a sector. This
document is aimed to provide a review of papers about innovation in housing market and analyses solutions
adopted by the international market in terms of definition of attributes of housing products. Enlightening aspects
linked to quality attributes of housing products and it has been tried to read a common scheme in any study
analysed to provide solutions to set innovation hints to enhance market innovation in the sector. The idea of
choice, user and buyer categories definition, assessment and rating system is the backbone of the paper, as the
parallelism between marketing of industrial goods and services and built environment objects. Quality of the
neighbourhood and the idea of an ex-post assessment is the theme behind the last case presented, based on a
research made by ABC Department of Politecnico di Milano in a neighbourhood in Milano, aimed to assess its
quality.
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NUMERICAL SIMULATION OF THE GROUND RESPONSE TO THE TIRE LOAD USING FINITE ELEMENT
METHOD

Veronika Valaskova, Jozef Vicek
University of Zilina, Slovakia
ABSTRACT

Response of the pavement to the excitation caused by the moving vehicle is one of the actual problems of the
civil engineering practice. The load from the vehicle is transferred to the pavement structure through contact area
of the tires. Experimental studies show non-uniform distribution of the pressure in the area. This non-uniformity is
caused by the flexible nature and the shape of the tire and is influenced by the tire inflation. Several tire load
patterns, including uniform distribution and point load, were involved in the numerical modelling using finite
element method. Applied tire loads were based on the tire contact forces of the lorry Tatra 815. There were
selected two procedures for the calculations. The first one was based on the simplification of the vehicle to the
half-part model. The characteristics of the vehicle model were verified by the experiment and by the numerical
model in the software ADINA, when vehicle behavior during the ride was investigated. Second step involved
application of the calculated contact forces for the front axle as the load on the multi-layered half space
representing the pavement structure. This procedure was realized in the software Plaxis and considered various
stress patterns for the load. The response of the ground to the vehicle load was then analyzed. Axisymmetric
model was established for this procedure. The paper presents the results of the investigation of the contact
pressure distribution and corresponding reaction of the pavement to various load distribution patterns. The results
show differences in some calculated quantities for different load patterns, which need to be verified by the
experimental way when also ground response should be observed.



MCAUS.,  World Multidisciplinary
L0 JHNY - Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

AN APPLICATION OF 6D BUILDING INFORMATION MODEL ON PRACTICAL EXAMPLE OF BUSINESS-
STORAGE BUILDING IN SLOVENIA

Natasa Suman 1, Zoran Pucko 1, Drasen Vincek 2, Andrej Strukelj 3

1 University of Maribor, Slovenia
2 Gebr. Schmilzl GmbH&Co0.KG, Germany
3 University of Maribor, Slovenia

ABSTRACT

Operation and maintenance for the building represents the longest in whole building lifecycle and its duration is
highly dependent on regular and timely maintenance. Nowadays, possibilities for more efficient building
management can be addressed form the perspective of modern approach to building modelling, named building
information modelling (BIM). BIM approach deals with the various dimensions from 3D to 6D and for a period of
building operation the 6D BIM is important. The aim of the paper is to present an application of) 6D BIM model for
real business-storage building in Slovenia. First, features of building maintenance in general are described
according to the current Slovenian legislation, and also a general principle of BIM is given. After that, step-by-step
activities for modelling 6D BIM are exposed, hamely from Element list for maintenance, determination of their
lifetime and service measures, cost analysing and time analysing to 6D BIM modelling. Presented 6D BIM is
designed in a unique way in which cost analysis is performed by using Vico Office software, integrated with 3D
model, whereas time analysis is carried out with the help of Excel (without connection to 3D model). The paper is
intended to serve as a guide to the building owners to prepare 6D BIM and to provide an insight into the relevant
information about intervals and costs for execution of maintenance works in the whole building lifecycle.
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APPLICATION OF GAME THEORY TO THE PROBLEM OF BIDDING FOR CONTRACTS
Marian W. Kemblowski, Beata Grzy, Agata Siemaszko
Gdansk University of Technology, Poland
ABSTRACT

The authors are concerned with a bidding problem. There are two companies (P1 and P2) bidding for a highway
construction project. In order to be more competitive, P1 considers buying a new gravel pit near the construction
site. The basic cost of the pit is known to both companies. However, there is also an additional, hidden, cost (C)
known only to P1. P2 is uncertain whether the hidden costis C =0 or C = x. P1 plans to bid for the job, but has
to decide whether to buy the gravel pit. P2, not having a complete knowledge about C, thus not knowing the
strategy choice of P1, has to decide if to bid for the job. In effect we have two payoff matrices , one for the
additional cost C = 0, and the other one for C = x. If the probability of P2 bidding for the project can be estimated
by propagating intelligence information through a Bayesian Belief Network, the best strategy for P1 can be readily
determined. Otherwise, the solution calls for changing this game of incomplete information (players may or may
not know some information about the other players, e.g., their “type," their strategies, payoffs) into a game of
imperfect information (players are simply unaware of the actions chosen by other players). This is achieved by
introducing an additional “Nature” node which for this problem determines with some probability “p” the additional
cost C= 0 (thus, C = x with probability 1-p). The solution of this game turns out to depend on the probability “p”.
For some values of p the game is solved with pure strategies, whereas for other values the game is in equilibrium
when the players randomly mix their strategies.
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THE INFLUENCE OF PROPERTY DIVISION ON THE TECHNICAL CONDITION OF A BUILDING
Miszewska-Urbanska Emilia, Grzyl Beata, Kristowski Adam
Gdansk University of Technology, Poland
ABSTRACT

In this article, the correlation between a technical condition of a building and a division of the land the building is
situated on is analyzed and assessed. In the course of the usage of a building, the process of its degradation and
the increase in the demands of property occupants can be observed. There is a direct connection between the
difficult technical condition of a building and the fragmentation of the ownership structure. Although not considered
in the literature, it is noticeable in expert opinions and building inspections. Due to the above-mentioned
connection, the renovations of the property are not very effective and justified from an economical point of view.
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FORMAL AND LEGAL ASPECTS OF BUYING AND COMMISSIONING FLATS
Sebastian Dubas
Poznan University of Technology, Poland
ABSTRACT

Formal and legal aspects of buying flats and their reception is very current topic and touches wide group of buyers.
Annually in Poland great amount of flats is being sold and put to use. However, the case of housing purchase
requires knowledge of both the construction and the legal aspects each buyer has to encounter. The paper faces
the subject of formal and legal aspects, and analyzes accompanying procedure of purchase and reception of
housing in Poland. The article presents principles associated with the acquisition of a dwelling, process of works
reception, removal of detected faults, fault-free reception, transfer of ownership, warranties, guarantees and
possibilities of their enforcement. Contracting parties of the developer agreement were revealed. In addition the
entities present in the course of works such as general contractor were mentioned, due to the fact of his direct
influence on the results of a contract terms between developer and buyer. Logical connection between three
parties (buyer-developer-general contractor) were shown and direct and indirect dependencies were revealed.
Existing laws and regulations that govern the relationship between the developer and the buyer of a dwelling were
determined showing basic rights and responsibilities of each. The article also presents problems resulting from
delaying the completion of works by developers fault and indicates possible legal paths to follow in order claim
their rights. Due to the fact, that many of discussed formal and legal aspects in this subject have their origin
connected to construction works and design issues, author suggests increased quality control and efficient work
organization in order to solve problems before appearance.
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DESIGN, SPECIFICATION AND CONSTRUCTION OF SPECIALIZED MEASURING SYSTEM IN THE
EXPERIMENTAL BUILDING

Matgorzata Fedorczak-Cisak, Marcin Furtak, Grzegorz Hajduk, Pawet Kwasnowski
Cracow University of Technology, Poland
ABSTRACT

Experimental buildings for "in situ” tests are a very important tool for collecting data on the energy efficiency of
energy-saving technologies. One of the most advanced in Poland buildings of this type is the Maloposkie
Laboratory of Energy-saving Buildings at Cracow University of Technology. The building itself is used by scientists
as a research object to test energy-saving technologies. It is equipped with a specialized measuring system
consisting of approx. 3 000 different sensors distributed in technical installations and structural elements of the
building (walls, ceilings, cornices) and the ground. The authors of the paper will present the innovative design and
technology of this specialized instrumentation. They will discuss issues arising during the implementation and use
of the building.
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OPTIMIZATION OF COST OF MULTI-STOREY BUILDING WITH CONCRETE SLABS BASED ON THE
MATURITY METHOD

Szymon Skibicki
West Pomeranian University of Technology, Szczecin, Poland
ABSTRACT

The maturity method is a well-known technique for determination of mechanical properties of the concrete (e.g.
compressive strength) based on the development of temperature during hardening. The compressive strength of
concrete can be used to determine necessary striking time of the formwork. Use of this method for this purpose
is economically effective (Carino (2004)) and provides necessary safety measures (Klemczak & Krause (2005)).
This method is used in many construction sites (Myers (2000). Time of formwork striking depends on many factors
e. g. class of concrete, grade of cement, type of cement, temperature, size of the element and air humidity. The
existing technical standards and scientific research on the striking of formwork present different estimated for the
striking time. Striking time for the main structural elements ranges from 14 to 21 days. For structural elements
such as slabs or beams with a span of more than 6 m need to reach the minimum of 85% of their designed
strength to remove the formwork. During the construction of the buildings in summer concrete acquires the
required strength for striking of the formwork faster due to the higher ambient temperature. Knowing the maturity
method we are able to estimate the compressive strength of concrete. If concrete have the required strength, the
striking time can be shortened. This allows to reduce the overall costs of construction. The more concrete works
are done during the construction phase the bigger the generated savings. In this article costs and construction
schedule of a multi-storey residential building with concrete slabs was determined. The calculation of costs was
based on the prices from the last quarter of 2016. Construction schedule is based on the Katalog NakladA3w
Rzeczowych (Contractors Estimator for estimates of time and work necessary for construction). The structure was
subjected to 30 different simulated weather conditions typical for the Central and Western Europe that varied by
localization and starting time of the construction. Based on simulated weather conditions the temperature in
structural elements was established. The results allowed to determine the formwork striking time using the
maturity method. Presented analysis shows that use of the maturity method on construction site can result in
lower overall costs due to shorter time of constructing.
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BIM METHODOLOGY IMPLEMENTATION FOR INFRASTRUCTURE DESIGN AND MANAGEMENT. SS 372
- TELESINA: SANNITI VIADUCT CASE STUDY

Anna Osello, Niccolo Rapetti, Francesco Semeraro
Politecnico di Torino, Italy
ABSTRACT

The construction industry’s growth and its constant interest in making the building process more efficient have
caused Building Information Modelling (BIM) technology to show interesting advances in the last few years.
However, BIM for infrastructure did not have the same growth rate compared to vertical constructions. The need
for optimizing infrastructure projects have led BIM for infrastructure to be considered one of the most promising
developments in the infrastructure sector. Governments around the world have invested in BIM education and
research with the goal of including this tool in the design, construction and maintenance phases of infrastructure
projects, but results are far to achieve their goals. For this reason, the purpose of the research is to define a
strategy for developing BIM methodology in the infrastructure field, taking account of programming and monitoring
activities of Construction Management (CM) since the early stages of a project. Research developments was
based on the “Sanniti Viaduct” from Telesina State Road 372 doubling project, which is a case study provided by
ANAS, an lItalian State-run company, actively interested in BIM implementation. Focusing our effort on a limited
extension, an analysis from territorial to detailed scale was carried out, which comprise part of the road and the
“Sanniti viaduct”. A detailed model of the viaduct have been developed, considering the concept stage
documentation. Through the application of specialized software, a construction management research
considering timing and costs has been done. The analysis is divided into three different phases, with the aim of
reaching a clear and reasonable procedure explanation. The first phase regards the infrastructure management
from its geographic contextualization to the detailed analysis and observation; a second phase includes
investigations about the development and implementation of the BIM procedure for infrastructure parametric
objects and viaduct modeling; the third phase describes the viaduct project management analysis, where a work
breakdown structure was developed following the construction firm criteria and, based on this, a cost and time
project analysis was performed. Model construction steps description, interoperability issues and BIM
implementation are described. A final simulation was done with the objective of enabling the visualization of the
progress of construction activities and its related costs over time. As results, a BIM methodology process it is
possible also for infrastructures. Good interoperability is crucial to obtain the expected results, but it still needs
major improvements, especially between modeling software. Best way to handle CM is related to a consistent
effort in the early stage of model definition, which comprise the correct parameters and exchange formats
selection.In conclusion, it is possible to assume that the usage of precise planning and designing the overall
process in detail might decrease the risk of making mistakes later on in the construction process.
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REVIEW AND PROSPECT OF BIM POLICY IN CHINA
Bingsheng Liu
Tianjin University, China
ABSTRACT

In the process of architectural design, construction, operation and maintenance, the problem of inefficiency and
inaccuracy in information application and exchange has caused substantial waste of resources and risk in
construction industry. The emergency of building information modeling (BIM) is an effective tool to address the
issue. It has been increasingly applied in design, construction and other digital management in China as its
important role in reducing engineering changes, improving engineering quality, shortening project duration, saving
project cost, enhancing information sharing among the participants, and so on. As a new technology tool, its
development and application needs government regulation to enhance its applications effect and standardize its
application. Especially, the government orientation affects the application and development of new technology to
a great extent in China. However, relevant policy development cannot keep up with the rapid development of its
application in practice in China, which has resulted many problems in construction practice. To clearly figure out
the development of BIM policy in China, this paper conducted a comprehensive review about existing BIM policy
in China by analyzing its status and problems, comparing it with which in developed countries, like America and
European Union country, analyzed its expected development direction in future, and made policy proposal based
on its application in practice lastly.
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PRELIMINARY EVALUATION OF BIM-BASED APPROACHES FOR SCHEDULE DELAY ANALYSIS
Jyh-Bin Yang
National Central University, Taiwan
ABSTRACT

Construction practitioners commonly control their projects merely on an as-planned schedule (baseline schedule),
but in some developed countries as-built schedules are usually used in many advanced schedule delay analysis
methods. More information used in delay analysis usually produces more accurate and fair analytical results. How
to use innovative techniques to improve the quality of schedule delay analysis results have received much
attention recently. As Building Information Modeling (BIM) technique has been quickly developed, using BIM and
4D simulation techniques have been proposed and implemented. Obvious benefits have been achieved especially
in identifying and solving construction consequence problems in advance. This study preformed an intensive
literature review to determine the approaches for integrating schedules and BIM models to improve the
identification of schedule-related dispute problems. This study found that previous schedule delay analysis
approaches consider traditional 2D schedule activities and ignore physical conflicts, which can be dealt with by
BIM technique. Research results could be a fundamental of new approach for resolving schedule delay disputes.
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BENEFIT EVALUATION OF IMPLEMENTING BIM IN CONSTRUCTION PROJECTS
Hui-Yu Chaoyang
University of Technology, Taiwan
ABSTRACT

Since 2014, public construction projects in Taiwan have progressively undertaken steps to promote the use of
Building Information Modeling (BIM) technology, where many city governments have even incorporated BIM as
part of the procurement and bidding documents. From a contractor”’s perspective, the use of BIM has therefore
become a necessity. However, issues such as the high upfront costs relating to software and hardware setup and
BIM user training, combined with the difficulties of incorporating BIM into existing workflow operations and
management systems, remain a challenge to contractors. Consequently, the benefits stemming from the BIM
implementation in turn will affect the activeness and enthusiasm of contractors to implement BIM. While there
have been previous studies abroad where the benefits relating to BIM implementation had been calculated and
qguantified numerically, a complete benefit assessment framework would require considerations for regional
industry practices and characteristics. This study examined numerous benefit assessment case studies from
abroad to collect and organize the potential benefits BIM implementation can provide, followed by the use of
feasibility assessments to establish a benefit assessment framework and method for the implementation of BIM
that would prove most suitable for contractors in Taiwan. The framework indexes were classified into the four
major categories of (1) RCR means effects of reducing or eliminating costs associated with rework; (2) SDR
means effects of mitigating delays that occur due to construction interface coordination or rework; (3) DPR means
percentage of the reduction in penalty costs associated with construction delays or overdue delivery; (4) AQE
means effect of the ability to document building material and resource usage with accuracy and precision. This
study also performed a benefit assessment calculation of a real world case study construction project using the
established indexes. The results showed a 0.2% reduction in rework costs, a 6.8% reduction in delays that occur
from construction interface coordination or rework, and a 4.8% reduction in penalty costs associated with delays
or overdue deliveries. The results demonstrated the applicability of the benefit assessment framework established
in this study for real world construction projects.
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PROBLEMS OF TECHNOLOGY OF ENERGY-SAVING BUILDINGS AND THEIR IMPACT ON ENERGY
EFFICIENCY IN BUILDINGS

Matgorzata Fedorczak-Cisak, Marcin Furtak, Katarzyna Knap, Pawet Kwasnowski
Cracow University of Technology, Poland
ABSTRACT

Introduction of EPBD in legislation of EU member states caused that buildings must meet very stringent
requirements of thermal protection and energy efficiency. On the basis of EPBD provisions, EU Member States
introduce standard of NZEB (Nearly Zero-Energy Buildings). Such activities cause a need for new, innovative
materials and technologies, and new approaches to design, construction and retrofitting of buildings.
Indispensable is the precise coordination of the design of structure and technical installations of building, which
may be provided in an integrated design process in the system BIM. It is also necessary good coordination and
cooperation of all contractors during the construction phase. The article presents the problems and the new
methodology for the design, construction and use of energy efficient buildings in terms of energy saving
technologies, including discussion of the significant impact of the automation of technical installations on the
building energy efficiency.
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PERFORMANCE OF RADIANT HEATING SYSTEMS OF LOW-ENERGY BUILDINGS
lon Sarbu, Matei Mirza, Emanuel Crasmareanu
Polytechnic University of Timisoara, Romania
ABSTRACT

Buildings are an important part of European culture and heritage, and they play an important role in the energy
policy of Europe. Of the total energy consumption of a building, approximately 54% represents heating, and to
cover this energy demand, great quantities of fossil fuel are burned, which generates considerable carbon dioxide
(CO2) emissions. Because of the reduction of the world fossil fuel reserves and strict environmental protection
standards, one main research direction in the construction field has become the reduction of energy consumption,
including materials, technology, and building plans with lower specific energy need, on one hand, and equipment
with high performance on the other hand. After the introduction of plastic piping, the application of water-based
radiant heating with pipes embedded in room surfaces (i.e., floors, walls and ceilings), has significantly increased
worldwide. Additionally, interest and growth in radiant heating and cooling systems have increased in recent years
because they have been demonstrated to be energy efficient in comparison to all-air distribution systems. This
paper briefly describes the heat distribution systems in buildings, focusing on the radiant panels (floor, wall, ceiling,
and floor-ceiling). Main objective of this study is the performance investigation of different types of low-temperature
heating systems with different methods. Additionally, a comparative analysis of the energy, environmental, and
economic performances of floor, wall, ceiling, and floor-ceiling heating using numerical simulation with Transient
Systems Simulation (TRNSYS) software is performed. This study showed that the floor-ceiling heating system
has the best performance in terms of the lowest energy consumption, operation cost, CO2 emission, and the
nominal boiler power. The comparison of the room operative air temperatures and the set-point operative air
temperature indicates also that all radiant panel systems provide satisfactory results without significant deviations.
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WATER WELLS MONITORING USING SCADA SYSTEM FOR WATER SUPPLY NETWORK. CASE STUDY:
WATER TREATMENT PLANT URSENI, TIMIS COUNTY, ROMANIA

Adrian-Lucian Cococeanu 1, loana Alina Cretan 1, George Narcis Pelea 1, Mihaela Ivona Cojocinescu 2,
Teodor Eugen Man 1

Polytechnic University of Timisoara, Romania
National Agency for Land Improvements, Romania

ABSTRACT

The water supply system in Timisoara Municipality is insured with about 25-30 % of the water demand from wells.
The underground water headed to the water treatment plant in order to ensure equal distribution and pressure to
consumers. The treatment plants used are Urseni and Ronat, near Timisoara, in Timis County. In Timisoara
groundwater represents an alternative source for water supply and complementary to the surface water source.
The present paper presents a case study with proposal and solutions for rehabilitation /equipment /modernization/
automation of water drilling in order to ensure that the entire system can be monitored and controlled remotely
through SCADA (Supervisory control and data acquisition) system. The data collected from the field are designed
for online efficiency monitoring regarding the energy consumption and water flow intake, performance indicators
such as specific energy consumption KW/m3 and also in order to create a hydraulically system of the operating
area to track the behavior of aquifers in time regarding the quality and quantity aspects.
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ACCIDENTS IN BUILDING IN THE COUNTRIES OF THE EUROPEAN UNION DURING THE PERIOD OF
2008 - 2014

Jolanta Harasymiuk, Janusz Tadeusz Barski
University of Warmia and Mazury in Olsztyn, Poland
ABSTRACT

According to the ESAW, an accident at work is an event that results in physical or mental harm to the person
doing the work. As a result of this incident, fatal accidents may occur (which in the course of one year lead to
death of the victim) or non-fatal accidents (that imply at least four full calendar days of absence from work). In the
paper the authors present the number and analysis of the causes of accidents at work in the construction industry
in years 2008 - 2014 in 28 countries of the European Union. The descriptive statistics method was used to achieve
the intended goal. The accident rate indicator for individual European Union countries has been shown in the
analyzed period. The structure and trends of accidents during the period under investigation, divided into two
groups: fatal accidents and non-fatal accidents, were presented. Both groups were analyzed for what caused
them and what factors affected the quantity (Age of the victim, work experience, month of occurrence). On the
basis of the analyzed causes and factors causing accidents in the construction industry in years 2008-2014, the
classification of EU countries has been shown in terms of accidents. The paper was concluded with a summary.
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THE ANALYSIS AND RISK EVALUATION ON THE CASE OF ALTERATION, REVITALIZATION AND
CONVERSION OF A HISTORIC BUILDING IN GDANSK (POLAND)

Beata Grzyl, Adam Kristowski, Emilia Miszewska-Urbanska Gdansk
University of Technology, Poland
ABSTRACT

Each investment plan, including the one concerning a building, is exposed to the consequences of various types
of threats taking place. Therefore, in the case of some large-scale, atypical and complicated building ventures,
some actions included in the procedure of risk management should be taken (identifications, analysis,
measurements, control and supervision of the risk). This will allow for the risk to be eliminated or limited. While
preparing a building venture, an investor does not possess full information about the course of events on each
stage of investment completion. The identification of the above-mentioned unknowns, subjecting them to
guantification and specifying the method of dealing with them, allows an investor to increase the effectiveness of
the intended plan. The enterprise discussed in this article and analyzed in the context of risk, concerns alteration,
revitalization and conversion for office purposes of two buildings located in Gdansk at 1 and 2 Lastadia Street.
These buildings are situated on the area of historical urban layout of Gdansk, in the northern-eastern part of Stare
Przedmiescie District (Old Suburb), about 800 meters south from Dlugi Targ Street and 200 meters west from
The Old Motlawa River. The investor is “Gdanskie Melioracje Ltd.”, a limited liability company, which belongs to
the Council of Gdansk. In order to increase the effectiveness of the intended investment venture, while organizing
the investment process, the investor commissioned preparation of an analysis and risk evaluation connected with
the above-mentioned intention. Based on an on-site visit, the opinions of experts, who have been involved in the
process of the preparation of the investment, studies of the available monographies about the technical condition
of the buildings at 1 and 2 Lastadia Street and their own experiences, the authors identified 54 types of relevant
risks, which have been systematized into 10 subject groups (among others- investor’s risk due to the designing
process, location of the investment, third party or investor business activity, force majeure, political, legal, financial,
technical). The scope of the study includes the identification, analysis and risk evaluation connected with planning
and completion of alteration, revitalization and conversion of a historic buildings located atl and 2 Lastadia Street
for the office purposes. The risk has been analyzed from the investor’s perspective. The authors used a method
of preliminary analysis and risk evaluation PHA (Preliminary Hazard Analysis) and the expert method.
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FITTING FUNCTION FOR FLEXURAL STRENGTH OF CEMENT PASTE
Tomas Ficker
Brno University of Technology, Faculty of Civil Engineering, Vevefi 95, CZ-602 00 Brno, Czech Republic
ABSTRACT

There are many analytical expressions for compressive strength as functions of porosity of cement-based
materials but only a few such expressions exist for flexural strength of these materials. In the present paper a new
functional candidate for fitting the data of flexural strength of hydrated Portland cement paste has been tested.
The functional candidate has been initially derived for porous polymeric materials on the basis of the percolation
theory. The parameters of this function have been optimized for the cement paste by using the Levenberg-
Marquardt iterative fitting procedure. The optimized function has been capable of accurate reproducing all the
measured flexural data. This fact has been confirmed by a high value of the correlation coefficient and rather low
values of statistical uncertainties. It has been shown that this modified fitting function is well applicable to the
pastes of ordinary Portland cements and probably to other cementitious materials, too.
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RUPTURE STRENGTH AND IRREGULARITY OF FRACTURE SURFACES
Tomas Ficker
Brno University of Technology, Faculty of Civil Engineering, Vevefi 95, CZ-602 00 Brno, Czech Republic
ABSTRACT

Textural irregularities of fracture surfaces of cement-based materials seem to be an interesting source of
information on some mechanical properties. Besides compressive strength, the flexural strength is strongly
correlated with height irregularities (i.e. roughness) of fracture surfaces of hydrated cement pastes. This
correlation has been a subject of experimental study. An analytical relation between flexural strength and height
irregularities has been inferred. The formula contains height parameters, which represent basic descriptors of
surface irregularities of fracture surfaces of cement pastes. These irregularities are governed by the capillary
porosity of cement pastes with different water-to-cement ratios. The relation yields values that are in agreement
with the empirical formula published in the technical literature.
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MACRODEFECTS AND MICRODEFECTS WITHIN POROUS CEMENT PASTES
Tomas Ficker
Brno University of Technology, Faculty of Civil Engineering, Vevefi 95, CZ-602 00 Brno, Czech Republic
ABSTRACT
It is shown that the mechanical strength of cement matrix (hydrated cement paste) is a result of competitive
interplay between macrodefects and microdefects. The dominance of one of these two kinds of defects depends
not only on their sizes but also on their numbers. The cross-over between dominances of macrodefects or

microdefects is determined both by a critical number of defects and by their critical size, which depends on the
mechanical parameters of the materials.
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PROPERTIES OF STEEL AND POLYPROPYLENE FIBRE REINFORCED ULTRA-HIGH PERFORMANCE
CONCRETE AT TWO YEARS OF CURING PERIOD

Piotr Smarzewski

Lublin University of Technology, Faculty of Civil Engineering and Architecture, Department of Structural
Engineering, 40 Nadbystrzycka, 20-618 Lublin, Poland

ABSTRACT

Ultra-high performance concrete (UHPC) is characterized by compressive strength above 120 MPa and high
durability. It is a known fact that, the properties of concrete are improved with the addition of fibres. The steel fibre
(SF) is generally used for most structural purposes. A lot of research revealed that the steel fibre in concrete could
make effectively improve the interfacial transition zone between cement paste and aggregate, and constraint the
occurrence and development of concrete crack. A main advantage of steel fibre reinforced concrete is high energy
absorption capacity and high toughness. The steel fibres are able to bridge the cracks and transfer the stress
across the cracks. The polypropylene fibres (PF) are used to improve mechanical and physical properties,
especially splitting tensile strength, flexural strength and long-term concrete shrinkage. The influence of the fiber
content and the curing period on the physical and mechanical properties of steel and polypropylene fiber
reinforced UHPC were studied by some researchers. No investigation in the literature is currently available on the
properties of UHPC with SF and PF after long-term curing. This study has investigated the effect of age on the
mechanical properties of hooked-end steel and polypropylene fiber reinforced ultra-high performance concrete.
Various physical properties are evaluated, i.e.: absorbability, density, open porosity, velocity of propagation of
ultrasonic pulses through concrete. Compressive strength, splitting tensile strength, flexural tensile strength and
modulus of elasticity were determined at 28, 56 and 730 days. Comparative strength development of fiber
reinforced mixes at 0.5%, 1%, 1.5% and 2% by volume fractions in relation to the mix without fibers was observed.
Good correlations between the compressive strength and the ultrasonic pulse velocity, and the compressive
strength - tensile strengths are established. Steel and polypropylene fibers significantly increased the compressive
strength, splitting tensile strength, flexural tensile strength and modulus of elasticity of UHPC after 2 years. It
seems that steel fiber reinforced UHPC has better properties than the polypropylene fiber reinforced UHPC.
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MAINTENANCE AND DURABILITY OF THE CONCRETE EXTERNAL LAYER OF CURTAIN WALLS IN
PREFABRICATED POZNAN LARGE PANEL SYSTEM

Jozef Jasiczak, Krzysztof Girus
Poznan University of Technology, Poland
ABSTRACT

The issue of usability and durability of large-panel building constructed several decades ago is a subject of an in-
depth analysis of many domestic and foreign investments. When considering the durability of specific large-panel
system, one should consider, among others, the process of executing external walls. The long-term and direct
impact of weather conditions on the external layer of curtain walls is significant for the durability of large-panel
buildings. For the needs of the presented paper, in 2016, the survey of cracks was conducted and a series of
other tests of fagade of large-panel, residential buildings constructed in 1986, constructed in Poland, in the PLP
process system— Rataje were executed. Several hundred large-size, triple-layer curtain-wall slab with a 6-cm,
concrete exterior cladding layer anchored using pins and hangers with the main structural layer, a 9-cm insulation
layer made of mineral wool, and a 21-cm structural layer were surveyed. Significant deviations in thicknesses of
particular wall layers were proven. Other significant damages and defects of external layers were found. At the
second stage, many tests, both non-destructive and destructive, were conducted. They involved determination of
mechanical properties of an external layer. The concrete thickness was measured using with a type N Schmidt
sclerometer and core samples were taken from this layer in order to mark concrete’s compressive strength. In
order to determine the condition of the external layer, the range of carbonation (by phenolphthalein method) and
the actual location and condition of reinforcement were estimated using a ferromagnetic device. The diagnosis
conducted in such a manner was the basis of necessary repair of the walls and their thermal efficiency
improvement while ensuring safe conditions of their operation and modern functional and utility requirements. It
should be also emphasized that the method of diagnosing the external walls presented in this paper may be
popularized when evaluating such facilities both in Poland and other countries of the Central Europe (Germany,
Czechia, Slovakia, Lithuania, Bulgaria, and Ukraine). The monoculture of the large panel prevailing in the second
half of the 20th century allowed to construct from 40% to 90% of residential buildings in multifamily residential
development in many countries. The large-panel buildings still constitute from 30% to 60% of domestic residential
resources and are modernized in many directions but not removed in masses.
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EVALUATION OF PROPERTIES OF CELLULAR LIGHT WEIGHT CONCRETE
Devansh Jain, Anubhav Hindoriya
University Institute of Technology -Rajiv Gandhi Proudyogiki Vishwavidyalaya, India
ABSTRACT

Cellular Light Weight Concrete (CLWC) is relatively a new material having cementitious properties, incorporated
with mechanically entrained foam in the cement based slurry or mortar which can manufacture in a varying
densities ranging from 300 kg/m3 to 1850 kg/m?3. With the increase in future requirement of the construction
material, the CLWC is presently believed to have a promising future. CLWC is a versatile material, which is
generally used in non-load bearing structural elements, having lower strength than conventional concrete. It is
quite renowned for some application for the reason that it's self-weight (which is light in weight) such as reduction
of dead load of the structure, thermal insulating materials, acoustic insulating materials and non-structural
partitions walls. Since it has low strength, some material is used in order to increase the strength of the CLWC.
The applications of CLWC are very limited due least knowledge about its properties and stability. CLWC, fairly a
new material as compare to conventional concrete, has become more popular material in construction industry.
Fly ash and Silica fume are getting more attention nhowadays since their uses usually improve the properties of
mixed cement concrete, economical and reduction of harmful environmental effects. The properties of CLWC vary
according to a different type of mixture and its composition. This study investigates the mechanical and physical
properties of CLWC specifically dry density, water absorption and compressive strength. In this study, the cubes
are casted for different target densities 800 1000 kg/m?, 1000 1200 kg/m* and 1200 1400 kg/m? by varying the fly
ash content 50% to 80% at the interval of 5% and corresponding decrease in cement content 50% to 20%. The
water content of all mixes are kept constant as 40% of weight of cement and fly ash combined. The foam consists
of one part of foaming agent diluted with 35 parts of water. As the amount of foam affects the dry density of
concrete, hence foam content is varied from 1% to 1.5% to get different target density. After getting the optimum
content of fly ash, the cement content is further reduced by adding silica fume. Silica fume is incorporated in the
mix 0% to 15% at the interval of 5% by the weight of cement and tested for same mechanical and physical
properties.
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LABORATORY TESTS OF ADHESION OF STEEL RODS TO CONCRETE IN TERMS OF FREEZE-THAW
RESISTANCE

Piotr Kulczewski, Jozef Jasiczak, Pawet Borowski
Poznan University of Technology, Institute of Structural Engineering, Poland
ABSTRACT

The issue of adhesion of steel to concrete is one of decisive features characterising reinforced concrete. Adhesion
constraints to concrete are simplistically presented with tangent stress evenly distributed on the side surface of
reinforcement. However, an exact value of this stress depends on many factors and its estimation is very
complicated. There is a lot of laboratory methods aimed at testing adhesion of the reinforcement to concrete but
they frequently give different results. Sometimes, they are even contrary. In the paper, the state of knowledge on
the steel-concrete adhesion, mechanism of its loss, and factors influencing it were reviewed. Own tests were
conducted with two methods, pull-out and push-on, aimed at reflecting the operation of reinforced concrete
structure and specifying the chemical adhesion, as well as the friction force of the reinforcement to concrete. The
impact of the freeze-thaw cycle on this process was also studied. The interfacial transition zone on the steel-
concrete boundary was analysed as well. The structure of boundary layer around the reinforcement in concrete
is very similar to the zone of aggregate separation from paste. In the Polish and foreign literature, the thickness
of the transition zone is estimated as 50-100 ym but only 10-20 uym of this zone has variable mechanical
properties. The microstructure of the boundary line depends on the kind of concrete and reinforcement, presence
and kind of additions, conditions of curing, and many other factors. In order to describe this phenomenon more
precisely, own tests of the steel-concrete interfacial transition zone involving analysis of SEM images and
identification of chemical composition of this EDS area were conducted.
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MECHANICAL PERFORMANCE OF CONCRETE INCLUDING WASTE ELECTRICAL CABLE RUBBER
Salih Taner Yildirim 1, Nur Pelin Duygun 2

1 Kocaeli University, Department of Civil Engineering, Kocaeli, Turkey
2 Kocaeli Governorship Investment and Monitoring Directorate, Kocaeli, Turkey

ABSTRACT

Solid waste is one of the most important environmental problem in the world. Consumption of the plastic solid
waste covers big portion within the total solid waste. Although a numerous plastic material is subjected to the
recycling process, it is not easy to be destroyed by nature. One of the recommended way to prevent is to utilize
as an aggregate in cement-based material. There are many researches on use of recycling rubber in concrete.
However, studies on recycling of waste electrical cable rubber (WECR) in concrete is insufficient although there
are many research on waste tyre rubbers in concrete. In this study, normal aggregate was replaced with WECR
which were 5, 10 and 15 % of the total aggregate volume in the concrete and researched workability, unit weight,
water absorption, compressive strength, flexural strength, ultrasonic pulse velocity, elasticity modulus and
abrasion resistance of concrete. As a result of experimental studies, increase of WECR amount in concrete
increases workability due to lack of cohesion between cement paste and WECR while it influence negatively
mechanical properties of concrete. It is possible to use WECR in concrete without expecting good mechanical
performance or increasing ratio % of WECR.
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NATURAL MINERAL ADDITIVES AS MODIFIERS OF PAVEMENT QUALITY CONCRETE COMPOSITION
Malgorzata Linek, Piotr Nita, Pawel Wolka, Wojciech Zebrowski
Kielce University of Technology, Poland
ABSTRACT

The article concerns the idea of using selected mineral additives in the pavement quality concrete composition.
The basis of the research paper was the modification of cement concrete intended for airfield pavements. The
application of the additives: metakaolonite and natural zeolite was suggested. Analyses included the assessment
of basic physical properties of modifiers. Screening analysis, assessment of micro structure and chemical
microanalysis were conducted in case of these materials. The influence of the applied additives on the change of
concrete mix parameters was also presented. The impact of zeolite and metakaolinite on the mix density, oxygen
content and consistency class was analysed. The influence of modifiers on physical and mechanical changes of
the hardened cement concrete was discussed (concrete density, compressive strength and bending strength
during fracturing) in diversified research periods. The impact of the applied additives on the changes of internal
structure of cement concrete was discussed. Observation of concrete micro structure was conducted using the
scanning electron microscope. According to the obtained lab test results, parameters of the applied modifiers and
their influence on changes of internal structure of cement concrete are reflected in the increase of mechanical
properties of pavement quality concrete. The increase of compressive and bending strength in case of all analysed
research periods was proved.
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STRUCTURAL DESIGN AND ECONOMIC EVALUATION OF ROLLER COMPACTED CONCRETE
PAVEMENT WITH RECYCLED AGGREGATES

Yavuz Abut 1, Salih Taner Yildirim 2

1 Kocaeli Metropolitan Municipality, Department of Transportation, Turkey
2 Kocaeli University, Engineering Faculty, Department of Civil Engineering, Kocaeli, Turkey

ABSTRACT

Using recycled aggregates in the concrete offers advantages in many areas such as waste management, saving
of energy and natural resources, conservation of ecological balance, low CO2 emissions, and users are
encouraged in this regard to use these materials. In this study, the profit / loss account arising in the structural
design phase was investigated when Reclaimed Asphalt Pavement (RAP), which is limited to use in Roller
Compacted Concrete (RCC) pavements, was used as coarse aggregate. RAP materials were used as coarse
aggregates by 0%, 15% and 20% level and mechanical properties such as compressive strength, flexural strength,
splitting tensile strength and modulus of elasticity were investigated. In the last stage, the mechanical properties
obtained from these experimental studies were entered into KENSLABS software as input, and the slab layer
thicknesses were determined according to three different subgrade conditions and a certain fatigue criterion.
According to the results, it has been determined that the use of 20% RAP is a serious reducing effect on
mechanical properties and the use of 15% RAP does not bring great economic benefit but it is reasonable to use
it as coarse aggregate in RCC mixes in consideration of environmental effects.
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COMPARISON OF GLASS POWDER AND FLY ASH EFFECT ON THE FRESH PROPERTIES OF SELF-
COMPACTING MORTARS

Hatice Oznur Oz, Hasan Erhan Yucel, Muhammet Gunes
Omer Halisdemir University, Nigde, Turkey
ABSTRACT

In this study, it is aimed to obtain the effects of glass powder on fresh properties of self-compacting mortars. Self-
compacting mortars incorporating glass powder (SCMGPs) were designed with a water/binder ratio of 0.32 and
a total binder content of 550 kg/m3. At first, the control mixture was produced 20% fly ash and % 80 cement of
the total binder content without using the glass powder. Then, glass powder was used in the proportions 5%, 10%,
15% and 20% instead of fly ash in the mortars. Slump flow and mini v funnel tests were experimentally investigated
on SCMGPs to compare the effect of fly ash and glass powder. With increasing the amount of glass powder used
in SCMGPs increased the amount of super-plasticizer to obtain the desired slump flow diameter. So, the use of
glass dust reduced the flowability of SCMGPs in comparison to fly ash. Additionally, the compressive strength
and modulus of elasticity of the mortar mixtures were determined at 28th day. The test results indicated that the
mechanical characteristics of SCMGPs improved when the fly ash was replaced with glass powder in SCMGPs.
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POROSIMETRIC, THERMAL AND STRENGTH TEST OF AERATED AND NON-AERATED CONCRETES
Jarostaw Strzatkowski, Halina Garbalinska
West Pomeranian University of Technology Szczecin, Poland
ABSTRACT

The paper presents the results of porosimetry tests of lightweight concretes, obtained with three research
methods. Impact of different porosity structures on the basic thermal and strength properties was also evaluated.
Tests were performed, using the water column method on fresh concrete mixes, as well as using the mercury
porosimetry test and optic RapidAir methods on specimens prepared from mature composites. The study was
conducted on lightweight concretes, based on expanded clay aggregate and fly ash aggregate, in two variants:
with non-aerated and aerated cement matrices. In addition, two reference concretes, based on normal aggregate,
were prepared, also in two variants of matrix aeration. Changes in thermal conductivity A and volumetric specific
heat cv throughout the first three months of curing of the concretes were examined. Additionally, tests for
compressive strength on cubic samples were performed during the first three months of curing. It was found that
the column water method, performed on a fresh mix, gave lowered values of porosity, compared to the other
methods. The mercury porosity tests showed high sensitivity in evaluation of pores smaller than 30 um.
Unfortunately, this technique is not suitable for analysing pores greater than 300 ym. On the other hand, the
optical method is proves good in evaluation of large pores, greater than 300 um. The paper also presents results
of correlation of individual methods of porosity testing. A consolidated graph of the pore structure, derived from
both mercury and optical methods, was presented, too. For the all of six tested concretes, differential graphs of
porosity, prepared with both methods, show a very broad convergence. The thermal test results indicate
usefulness of aeration of the cement matrix of the composites based on lightweight aggregates for the further
reduction of the thermal conductivity coefficient A of the materials. The lowest values of the A coefficient were
obtained for the aerated concretes based of fly ash aggregate. A diminishing influence of aeration on the
volumetric heat capacity cv is clearly seen. Simultaneous aeration of the matrix and use of lightweight aggregates
brought about also a significant decrease in the average compressive strength fcm of the tested composites.
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EXPERIMENTAL INVESTIGATION OF THE OPTIMAL DESIGN OF THE ULTRAHIGH EARLY STRENGTH
CONCRETE

Mingzhi Dai, Longfei Qin, Yang Liu
Harbin Institute of Technology, School of Transportation Science and Engineering, China
ABSTRACT

Comparing with the common concrete, the ultrahigh early strength concrete can formed in an extremely short
time, which can be effectively applied in the field of the fast repair engineering. Based on this point, the design of
the optimal mix proportion of ultrahigh early strength concrete was investigated in this study. First, the optimal
water-cement ratio was determined through the experiment. Second, the relationship between water reducing
agent and concrete strength was investigated, and then the optimal dosage of admixture was determined. The
experimental results show that the prepared ultrahigh early strength concrete can obtain the high strength in the
early time, which is beneficial for the practical application. Additionally, some other performance are acquired,
such as the rapid condensation properties, the permeability resistance and workability etc.
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THE PROBLEM OF BIOLOGICAL DESTRUCTION FACADES OF INSULATED BUILDINGS - CAUSES AND
EFFECTS

Elzbieta Stanaszek Tomal
Cracow University of Technology, Poland
ABSTRACT

The Regulation of the Minister of Infrastructure on technical conditions of buildings and their location necessitated
that the newly designed buildings should have a reduced quantity of heat that is transferred through a barrier.
Additionally, this coefficient is to be tightened gradually in the subsequent years. This implies the application of
thermal insulation, which encapsulates the building envelope, with appropriate thickness to fulfil the relevant
requirements. This has some positive implications in the form of reduced heat loss on account of the transfer
through the envelope elements as well as reduced costs incurred on heating the building. However, more
investigation into the hydrothermal issues is needed in order to enable elimination of the phenomenon of
condensation, i.e. the places inside a barrier or on its surface where water vapour condenses. It is also necessary
to provide an efficient ventilation in order to remove moisture from the building. This exposure risk concerns the
interior of the building and must be absolutely prevented due to its adverse effect on human health. However, the
phenomenon of moisture formation on surfaces, which is followed by invasion of microorganisms at the same
places is not only limited to the interior. The most popular methods of thermal insulation of external walls are the
lightweight wet method (ETICS — External Thermal Insulation Composite Systems) and the lightweight dry
method. The problem of deterioration of fagades should be considered beginning with recognition of the organisms
that cause it. The chief aggressors are: algae (causing verdant (green) overgrowth), moulds (grey-black mould
spots) or lichens produced by the symbiotic growth of algae and fungi (green-black spots). Their structure, mode
of reproduction, metabolic processes as well as the effect of metabolic waste products on building materials all
constitute the knowledge base for actions aimed at preventing corrosion. For the most part, fagades are colonised
by bacteria and aerotrophic algae. The incidence and dwelling of microorganisms (algae, fungi) on a fagade is
commonly related to the occurrence of so-called factors favouring their development, lack of direct exposure of
the fagade to sunlight, e.g. north-facing walls, high and dense vegetation, other tall buildings in the neighbourhood
casting shadows, effect of rainwater on the fagcade, also water bouncing off pavements, canopies and other flat
surfaces, streaks from flashings and other elements mounted on the fagcade, dust and first on the fagade providing
nutrients for microorganisms, large concentrations of spores in the environment surrounding the buildings. A major
factor is also application of low-quality materials. One of the conditions that allow development of algae and mould
is porosity of the fagade surface. It facilitates attachment of the growths and gathering of dust and dirt that spores
feed on. Most of the plasters applied on fagades have a structure with a surface that meets the aforementioned
conditions. Additionally, microbiological corrosion is to a large extent a consequence of the quality of the binder
used in the production of the plaster and the electrostatic degree of the ready coat on the fagade. The choice of
a plaster whose composition and properties will ensure the required durability should be preceded by an analysis
of the surroundings of the building and the assumed risks related thereto.
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CRITICAL VOID VOLUME FRACTION FC AT VOID COALESCENCE FOR S235JR STEEL AT LOW INITIAL
STRESS TRIAXIAL

Pawet Grzegorz Kossakowski, Wiktor Wcislik
Kielce University of Technology, Poland
ABSTRACT

The paper is concerned with the nucleation, growth and coalescence of microdefects in the form of voids in
S235JR steel. The material is known to be one of the basic steel grades commonly used in the construction
industry. The theory and methods of damage mechanics were applied to determine and describe the failure
mechanisms that occur when the material undergoes deformation. Until now, engineers have generally employed
the Gurson-Tvergaard-Needleman model. This material model based on damage mechanics is well-suited to
define and analyze failure processes taking place in the microstructure of S235JR steel. It is particularly important
to determine the critical void volume fraction fc, which is one of the basic parameters of the Gurson-Tvergaard-
Needleman material model. As the critical void volume fraction fc refers to the failure stage, it is determined from
the data collected for the void coalescence phase. A basic case of uniaxial stress is considered taking into account
the effects of spatial stress state. In this study, the parameter of stress triaxiality n was used to describe the failure
phenomena. Unnotched round specimens were analyzed to obtain low values of initial stress triaxiality (n = 1/3 of
the range) in order to determine the critical void volume fraction fc. It is essential to emphasize how unique the
method applied is and how different it is from the other more common methods involving parameter calibration,
i.e. curve-fitting methods. The critical void volume fraction fc at void coalescence was established through digital
image analysis of fracture surfaces of S235JR steel, which involved studying real, physical results obtained
directly from the material tested.
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THE INACTIVE MINERAL FILLER AS THE STIFFNESS MODIFIER OF THE COLD RECYCLED BASE
LAYER WITH THE FOAMED BITUMEN

Przemyslaw Buczynski
Kielce University of Technology, Poland
ABSTRACT

The foaming process results in a change of the asphalt binder viscosity and ensures the covering of the aggregate
by the bitumen without a need of heating it up to high temperatures. An excellent example of the application of
foamed bitumen is HWMA technology (Half Warm Asphalt) in opposite to the traditional technology HMA (Hot Mix
Asphalt). Additional benefits of using foaming asphalt technology also relates to mixtures performed in the deep
cold recycling technology (RCM - Recycled Cold Mixes). This technology with a foamed asphalt forces the use of
optimum amount of the mineral material from the point of view of the silt fraction content (less than 0.063 mm). In
accordance with the requirements concerning the optimum particle-size distribution in the cold recycling mixture
it is necessary to provide fine fractions, the sieve size less than 0.063 mm, in the range from 4% to 20%. The
insufficient silt fraction content in a recycled mixture influences the formation of clusters of free asphalt. In effect
it is not possible to produce an appropriate amount of mastic, which plays an important role in mixture. The article
presents the results of a cold recycled mix test with a foam bitumen including the addition of the inactive mineral
filler as a dust of basalt. Basalt dust was derived from dedusting system by extraction of aggregates in the mine.
Assessment of the impact of a basalt dust on the properties of a recycled base layer was carried out in terms of
the amount of mineral filler (basalt) in the composition of the mineral mixture. This experiment involved a dosing
of mineral filler in range from 5 to 20% with steps of 7.5% in the mineral mixture composition. The foamed bitumen
was performed at optimum foaming process settings (i.e. bitumen temperature, air pressure) and at 2.5% of the
water content. The amount of a hydraulic binder as a Portland cement was 2.0%. The evaluation of rheological
properties allowed to determine whether the addition of inactive mineral fillers can act as a stiffness modulus
controller in the recycled base layer. The analysis of the rheological properties of a recycled base layer in terms
of the amount of inactive fillers was performed in accordance with given standard EN 12697-26 Annex D. The
study was carried out according to the direct tension-compression test methodology on cylindrical samples. The
sample was subjected to the oscillatory sinusoidal strain eo < 25p¢. Studies carried out at a specific temperature
set-points: -7°C, 5°C, 13°C, 25°C and 40°C and at the frequency 0.1 Hz, 0.3 Hz, 1 Hz, 3 Hz, 10 Hz and 20 Hz.
The obtained results allow to conclude that the use of an inactive filler can reduce the stiffness of an appropriate
designed mixes of the cold recycled foundation. In addition, the analysis of the relation E'-E" showed a similar
behaviour of a recycled base, regardless of the amount of inactive fillers in the mix composition, at high
temperatures/ high frequency of induced load.
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THE CHANGES OF PROPERTIES OF BITUMINOUS BINDERS BY ADDITIVES APPLICATION
Eva RemiSova, Michal Holy
University of Zilina, Slovakia
ABSTRACT

Requirements for properties of bituminous binders are determined in the European standards. The physico-
chemical behaviour of bitumen depends on its colloidal structure (asphaltenes dispersed into an oily matrix
constituted by saturates, aromatics and resins) that depends primarily on its crude source and processing.
Bitumen properties are evaluated by group composition, elementary analysis, but more often conventional or
functional tests. Bitumen for road uses is assessed according to the physical characteristics. For the purpose of
improving the qualitative properties of bitumen and asphalts the additives are applied e.g. to increase elasticity,
improving the heat stability, improving adhesion to aggregate, to decrease viscosity, increasing the resistance to
aging, to prevent binder drainage from the aggregate surface, etc. The objective of presented paper is to assess
and compare effect of additives on properties of bitumen binders. In paper, the results of bitumen properties,
penetration, softening point, and dynamic viscosity of two paving grade bitumen 35/50, 50/70 and polymer
modified bitumen PmB 45/80-75 are analysed and also the changes of these properties by the application of
selected additives (Sasobit, Licomont BS100, Wetfix BE and CWM) to improve adhesion to aggregate and
improve workability. Measurements of properties have been performed according to the relevant European
standards. The laboratory tests showed significantly increasing the softening point of paving grade bitumen 50/70
and 35/50 from 13 to 45 oC. The effect of various additives on bitumen softening point is different. Penetration
varies according to type of bitumen and type of used additive. The penetration values of modified bitumen PmB
45/80-75 with additives Sasobit and Licomont BS100 show increase of bitumen stiffness of 16 0.1mm and a shift
in the gradation. The changes in penetration and in softening point significantly shown when calculating on
Penetration index as a parameter of temperature susceptibility. The additives changed the viscosity of bitumen to
lower values mostly with modified bitumen. In case of the additive Wetfix BE mix in 35/50 caused the viscosity
increase. The additive changes the properties of original bituminous binders, and that can affect the properties of
asphalt mixtures and asphalt layers.
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IMPACT OF AIR ENTRAINING METHOD ON THE RESISTANCE OF CONCRETE TO INTERNAL
CRACKING

Jerzy Wawrzenczyk, Agnieszka Molendowska
Kielce University of Technology, Poland
ABSTRACT

This paper presents the test results of air entrained concrete mixtures made at a constant W/C ratio of 0.44. Three
different air entraining agents were used: polymer microspheres, glass microspheres and a conventional air
entraining admixture. The aim of this study was to compare the effectiveness of the air entraining methods.
Concrete mixture tests were performed for consistency (slump test), density and, in the case of AEA series, air
content by pressure method. Hardened concrete tests were performed for compressive strength (fcm), water
absorption (nw), resistance to chloride ingress (Q), and freeze-thaw durability — resistance to internal cracking
tests were conducted in accordance with PN-88/B-06250 on cube specimens and with the modified ASTM C666
A test method on beam specimens; porosity characteristics (A, A300, L) were determined to PN-EN 480-11:1998.
No significant mass and length changes were recorded for the concrete air entrained with the conventional
methods or with polymer microspheres. The results indicate that polymer microspheres are a very good alternative
to traditional air entraining methods for concrete, providing effective air entrainment and protection from freezing
and thawing. The glass microsphere-based concretes showed insufficient freeze-thaw resistance. The test results
indicate that both the conventional methods (AEA) and the air entrainment by polymer microspheres are effective
air entraining methods. It has to be noted that in the case of the use of polymer microspheres, a comparable value
of L and a very good freeze-thaw resistance can be achieved at a noticeably lower air and micropore contents
and at lower strength loss.
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LOAD TESTING OF GFRP COMPOSITE U-SHAPE FOOTBRIDGE
Lukasz Pyrzowski, Mikolaj Miskiewicz, Jacek Chroscielewski, Krzysztof Wilde Gdansk
University of Technology, Poland
ABSTRACT

The paper presents the scope of load tests carried out on an innovative shell composite footbridge. The tested
footbridge was manufactured in one production cycle and has no components made from materials other than
GFRP laminates and PET foam. The load tests, performed on a 14-m long structure, were the final stage of a
research program in the Fobridge project carried out in cooperation with: Gdansk University of Technology
(leader), Military University of Technology in Warsaw, and ROMA Co. Ltd.; and co-financed by NCBR. The aim
of the tests was to confirm whether the complex U-shape sandwich structure behaves correctly. The design and
technological processes involved in constructing this innovative footbridge required the solving of many problems:
absence of standards for design of composite footbridges, lack of standardized material data, lack of guidelines
for calculation and evaluation of material strength, and no guidelines for infusion of large, thick sandwich elements.
Obtaining answers during the design process demanded extensive experimental tests, development of material
models, validation of models, updating parameters and extensive numerical parametric studies. The technological
aspects of infusion were tested in numerous trials involving the selection of material parameters and control of
the infusion parameters. All scientific validation tests were successfully completed and market assessment
showed that the proposed product has potential applications; it can be used for overcoming obstacles in rural
areas and cities, as well as in regions affected by natural disasters. Load testing included static and dynamic
tests. During the former, the span was examined at 117 independent measurement points. The footbridge was
loaded with concrete slabs in different configurations. Their total weight ranged from 140 kN up to 202 kN. The
applied load at the most heavily loaded structural points caused an effect from 89% to 120%, compared to the
load specified by standards (5 kN/m2). Dynamic tests included standard actions (walking, running, synchronous
jumps) as well as aggressive tests, all designed to confirm the usability of the footbridge. The performed trials
allowed the identification of the modal and damping parameters of the structure. The designated first natural
frequency with a value of 7.8 Hz confirmed the correctness of the U-shape cross-section design due to its
significant structural rigidity.
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RESISTANCE TO INTERNAL CRACKING AND SURFACE SCALING OF CONCRETE AIR ENTRAINED BY
MICROSPHERES

Agnieszka Molendowska, Jerzy Wawrzeczyk
Kielce University of Technology, Poland
ABSTRACT

The tests were performed for six series of high performance concrete air entrained by polymer microspheres with
three diameters - 20, 40 and 80 um. The tests aimed at determining the influence of the size and dosage of
microspheres on the air void system, internal freeze-thaw durability and surface scaling of concrete. The polymer
microspheres were added at two levels. The concrete mixtures testing included the slump and density tests. The
hardened concrete parameters determined in the tests included: compressive strength (fcm), water absorption
(nw), freeze-thaw durability - the resistance to surface scaling - at a 3% NacCl solution in compliance with PKN-
CEN/TS 12390-9:2007 and the resistance to internal cracking through the modified ASTM C666 A method on
beam specimens, and porosity characteristics (A, A300, L) in compliance with PN-EN 480-11:1998. The scaling
resistance of the concrete surface was determined on slabs (the slab test) according to PKN-CEN/TS 12390-
9:2007. The test uses a qualitative evaluation of the mass of scaling from the upper surface of the specimen after
7, 14, 28, 42 and 56 cycles of freezing and thawing at a presence of 3% NaCl solution. Four 50x150x150 mm
slabs were tested in each of the six series. The freeze-thaw durability test (modified ASTM C666 A) was performed
on beam specimens with dimensions 80x80x340 mm. At 28 days of curing the specimens were saturated with
water for seven days and, after that, placed in metal containers filled with water. The specimens were subjected
to 300 freeze-thaw cycles. The preparation of polished sections and the determination of porosity characteristics
by traverse analysis were performed to PN-EN 480-11:1998. Automatic image analysis was made with the use of
a setup consisting of a stereoscopic microscope, a CCD camera and a measuring table.
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SUSTAINABLE SUPERSULFATED BINDERS OF VOLCANIC ASH AND METALLURGICAL SLAG
Jose Carlos Hernandez-Salazar, J lvan Escalante-Garcia
Centro de Investigacion y de Estudios Avanzados del Instituto Politecnico Nacional, Mexico
ABSTRACT

The production of Portland cement (PC) has a negative environmental impact due to the large amounts of CO2
emissions that take more than 7% of the anthropogenic annual emissions; so the development of alternative
sustainable binders is of interest. One route to the partial or full replacement of PC by supplementary cementitious
materials (SCM) from natural or industrial wastes. Ground granulated blastfurnace slag (GGBFS) is an industrial
byproduct that has been widely used to produce various types of binders such as composites with Portland
cement, alkaline cements and supersulfated cements. The supersulfated binders are the interest of this
investigation, in which the volcanic ash (VA) is proposed as a candidate to undergo sulfatic-alkaline activation to
form new hydraulic binders. Composite pastes of supersulfated binders of GGBFS-VA were investigated, with
75-90% of GGBFS +VA contents, while the rest of the compositions were activators composed of variable ratios
of CaSO4:Portland Cement. The GGBFS substituted the VA from 0% to 50%. An experimental design based on
an orthogonal array type L18 (Method of Taguchi) was used to formulate the pastes. The specimens were cast in
cubic molds of 2.5cm/side, cured at 20°C under dry and under water conditions. The compressive strength was
characterized for up to 90 days. The VA is a promising raw material to produce supersulfated binders. All binders
showed stability under water and higher GGBFS contents favored the strength. After 90 days binders with 75-
80% VA registered and 19 and 24 MPa in dry and under water conditions, respectively; while a binder with 50%
replacement of BFS by VA showed 47MPa. The microstructural characterization indicated that the binders had
microstructures that revealed partial reaction of the GGBFS and the VA, the chemical composition of the reaction
products measured by Energy dispersive spectroscopy indicated the formation of ettringite and C-S-H, which was
also confirmed by X-ray diffraction. The binders are promising for various applications in construction and more
studies are underway.
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ANALYSIS OF CREEP RATE CONCRETE AND FIBRE REINFORCEMENT CONCRETE IN THE FIRST
HOURS OF LOAD

Jaroslaw Blyszko
West Pomeranian University of Technology in Szczecin, Poland
ABSTRACT

The paper presents the results of rheological deformation of concrete compression and tension in the first hours
of load. Analysis was performed with normal concrete and fiber concrete at two load levels and at different ages.
Experiments show the different dynamics of initial rheological changes depending on the material composition
and the age of the concrete. The current norms concentrate only on the final strain creep of concrete after many
days the load. Experiments indicate that large differences in the description of the initial deformation of the
material, which is very important for estimating the response of the material to sudden load. A comparison of the
creep rate in normal concrete (NC) and fiber-cement (FRC) loaded ages show that the strain range of linear creep
rate of the concrete (NC) loaded at the age of 24 hours is higher compared to concrete (FRC), and in concrete
loaded at the age of 96 - 672 hours initial creep rate of these concretes are similar.

In the high load of the initial creep rate of the young fiber concrete (FRC), loaded at 24 hours it is greater than
that of normal concrete (NC). Concretes (NC) and (FRC) loaded at a later age are characterized by different
relationships.
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NUMERICAL SIMULATION OF THERMAL PERFORMANCE OF GLASS-FIBER-REINFORCED POLYMER
Yuchao Zhao, Xu Jiang, Qilin Zhang, Qi Wang
Tongji University, China
ABSTRACT

Glass-Fiber-Reinforced Polymer(GFRP), as a developing construction material, has a rapidly increasing
application in civil engineering especially bridge engineering area these years, mainly used as decorating
materials and reinforcing bars for now. Compared with traditional construction material, these kinds of composite
material have obvious advantages such as high strength, low density, resistance to corrosion and ease of
processing. There are different processing methods to form members, such as pultrusion and resin transfer
molding(RTM) methods, which process into desired shape directly through raw material; meanwhile, GFRP, as a
polymer composite, possesses several particular physical and mechanical properties, and the thermal property is
one of them. The matrix material, polymer, performs special after heated and endue these composite material a
potential hot processing property, but also a poor fire resistance. This paper focuses on thermal performance of
GFRP as panels and corresponding researches are conducted. First, dynamic thermomechanical analysis(DMA)
experiment is conducted to obtain the glass transition temperature(Tg) of the object GFRP, and the curve of
bending elastic modulus with temperature is calculated according to the experimental data. Then compute and
estimate the values of other various thermal parameters through DMA experiment and other literatures, and
conduct numerical simulation under two condition respectively: (1) the heat transfer process of GFRP panel in
which the panel would be heated directly on the surface above Tg, and the hot processing under this temperature
field; (b) physical and mechanical performance of GFRP panel under fire condition. Condition (1) is mainly used
to guide the development of high temperature processing equipment, and condition (2) indicates that GFRP's
performance under fire is unsatisfactory, measures must be taken when being adopted. Since composite
materials' properties differ from each other and their high temperature parameters can't be obtained through
common methods, some parameters are estimated, the simulation is to guide the actual high temperature
experiment, and the parameters will also be adjusted by then.
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WAVELET ANALYSIS OF ACOUSTIC EMISSIONS DURING TENSILE TEST OF CARBON FIBER
REINFORCED COMPOSITES

Anna Adamczak, Grzegorz Swit
Kielce University of Technology, Poland
ABSTRACT

In the last years interest of polymer composites has been increasing in technology and everyday life of human.
Production of new materials with the polymer matrix with specific characteristics which do not receive traditional
construction materials, contributed to the great interest of fibrous composite materials. Wider application of these
materials is limited due to the lack of precise knowledge of their properties and behavior under different conditions
of exposure, under load. Mechanical degradation of polymer composites, which occurs under the influence of
long-term permanent loads causes changes in the structure of a material a local or covering the entire volume of
the element. These changes take the form of various types of discontinuities in the form of: debonds, matrix and
fiber cracks or delaminations. The article presents an example of application of acoustic emission method based
on the analysis of waves using discrete wavelet analysis to assess the progress of the development of destructive
processes and the degree of degradation of composite tapes subjected to static tensile load.
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ULTRASONIC EVALUATION OF THE PULL-OFF ADHESION BETWEEN ADDED REPAIR LAYER AND A
CONCRETE SUBSTRATE

Slawomir Czarnecki
Wroclaw University of Science and Technology, Poland
ABSTRACT

This paper concerns the evaluation of the pull-off adhesion between a concrete added repair layer with variable
thickness and a concrete substrate, based on parameter assessed using ultrasonic pulse velocity (UPV) method.
In construction practice, the experimental determination of pull-off adhesion fb, between added repair layer and a
concrete substrate, is necessary to assess the quality of repair. This is usually carried out with the use of pull-off
method which results in local damage of the added concrete layer in all the testing areas. Bearing this in mind, it
is important to describe the method without this disadvantages. The prediction of the pull-off adhesion of the two-
layer concrete elements with variable thickness of each layers might be provided by means of UPV method with
two-sided access to the investigated element. For this purpose, two-layered cylindrical specimens were obtained
by drilling the borehole from a large size specially prepared concrete element. Those two-layer elements were
made out of concrete substrate layer and Polymer Cement Concrete (PCC) mortar as an added repair layer. The
values of pull-off adhesion fb of the elements were prepared, before obtaining the samples, using semi-destructive
pull-off method. The ultrasonic wave velocity was determined in samples with variable thickness of each layers
and was then compared to theoretical ultrasonic wave velocity predicted for those specimens. The regression
curve for the dependence of velocity and pull-off adhesion, determined by the pull-off method, was made. It has
been proved that together with an increase of ratio of investigated ultrasonic wave velocity divided by theoretical
ultrasonic wave velocity, the pull-off adhesion value fb between added repair layer with variable thickness and a
substrate layer also increases.
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ALKALINE ACTIVATOR IMPACT ON THE GEOPOLYMER BINDERS
Tomasz Blaszczynski 1, Maciej Krol 2

1 Poznan University of Technology, Poland
2 Koszalin University of Technology, Poland

ABSTRACT

Concrete structures are constantly moving in the direction of improving the durability. Durability depends on many
factors, which are the composition of concrete mix, the usage of additives and admixtures and the place, where
material will work and carry the load. The introduction of new geopolymer binders for geopolymer structures adds
a new aspect, that is type of used activator. This substance with strongly alkaline reaction is divided because of
the physical state, the alkaline degree and above all the chemical composition. Taking into account, that at present
the geopolymer binders are made essentially from waste materials or byproducts from the combustion of coal or
iron ore smelting, unambiguous determination of the effect of the activator on the properties of the geopolymer
material requires a number of trials, researches and observation. This paper shows the influence of the most
alkaline activators on the basic parameters of the durability of geopolymer binders. In this study there were used
a highly alkaline hydroxides, water glasses and granules, which are waste materials in a variety of processes
taking place in a chemical plants. As the substrate of geopolymer binders there were used fly ash which came
from coal and high calcareous ash from the burning of lignite.
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AUTOCLAVED SAND - LIME PRODUCT WITH POLYPROPYLENE
Paulina Kostrzewa, Anna Stepien
Kielce University of Technology, Poland
ABSTRACT

Sand-lime products (silicates) are a popular building material, known for centuries and readily used. Silicate bricks
are made from natural and widely available raw materials (sand, lime and water). They have many advantages,
for example: high compressive strength, they provide thermal comfort, acoustic insulation and they are
environmentally friendly. Sand-lime products are subjected to numerous modifications improving their basic
properties and the possibility of wider application.Silicates as well as autoclaved aerated concrete are prone to
cracks and scratches, formed during the production, transport or installation. This problem can be eliminated by
strengthening the frame structure of the material. Positive impact of polypropylene granules on sand-lime brick
properties tends to use reinforcement in the form of a spatial grid made of this material.Polypropylene (PP) is an
organic compound, a polymer from the group of polyolefins. PP material is a colorless, odorless and insensitive
to water. It is obtained by low-pressure polymerization of propylene. Polypropylene is one of the two (along with
polyethylene) most commonly used plastics. It is used for example for the production of packaging, laboratory
equipment, automotive components, cables and household items.The aim of the study was to determine the effect
of polypropylene mesh on the parameters of physical and mechanical properties and microstructure of sand - lime
products in compared to their traditional counterparts. The analysis has been subjected to the results of the
compressive strength, water absorption, density and structural features of the material. The resulting product is
characterized by improvement of basic functional characteristics compared to traditional products silicate. Applied
polypropylene mesh increased compressive strength by 25% while decreasing the density of the product.
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THE SITUATION AND PROSPECTS OF DEVELOPMENT STEEL FIBER CONCRETE CONSTRUCTIONS IN
UKRAINE

Roman Kinasz 1, Yevgenij Babych 2, Vitaliy Bilozir 2

1 AGH University of Science and Technology, Poland
2 National University of Water Management and Nature Management, Poland

ABSTRACT

The aim of this work is a brief result’s analysis of steel fiber concrete research as a material and steel fiber
concrete designs that were made in Ukraine and develop recommendations for choosing further areas of research
that could ensure a wide implementation in practice of construction of this material in our country. Since Ukraine
was the part of the Russian and then Soviet Empire, the development of concrete began from that period. In
1907, engineer V. Nekrasov proposed to add steel fiber from thin wire in the concrete mix. He described the
mechanical properties of this material for free and directional orientation of the fibers. Experimental and theoretical
researches of steelfiberconcrete, which took place in researching and educational institutions of Kazakhstan,
Latvia, Russia and Ukraine, were the basis for the implementation of this material in the construction of tank’s
bottoms, trays for communications, pile foundations, ribbed panels 3?76 meters, folds, made by the method of
bending newformed sheet metal. However, the implementation of the steel fiber concrete structures was minor
and took place in the experimental building. In the USSR in 1987 were issued “Recommendations for design and
manufacture steel fiber concrete constructions. A feature of these recommendations was that the method of
structures calculation by limit state was developed on the analogy of ferroconcrete structures. For the ultimate
limit state (ULS) was taken rectangular stress distribution in the stretched and compressed parts of the cross
section, and fiber reinforcement led to an equivalent directed with the factor orientation , anchoring and the
probability of a dangerous intersection fiber section . For fibers with the tensile and fiber reinforcement coefficient
by volume strength value of concrete in tension is: To calculate the moment of crack formation, the width of the
disclosure, deflections the cross section led to steel in the compressed zone of concrete, rod and fiber
reinforcement, but in the tension - only rods and fiber. According to these recommendations in Ukraine were
developed and entered into force in 2009, the standard DSTU-N B V. 2.6-78:2009 Guide for the design and
manufacture steelfiberconcrete constructions. In Russia the same standard adopted in 2006. Significant drawback
of Ukrainian standard is that there are no provisions dealing with the calculation and design of prestressed
structures. Therefore, intensification of research in this direction is relevant. In Ukraine, since 1991, intensive
research of the steel fiber concrete constructions are held at the Kyiv National University of Construction and
Architecture, Lutsk National Technical University, National University of Water Management and Nature
Management, Lviv National Agrarian University. This contributed to establishing production in Ukraine of the
anchor, wavy fibers and fibers with tapered ends sizes from 0,50x30mm to 1,00x60mm according to the European
standard EN 14889-1: 2006. At the moment, the steel fiber concrete in Ukraine is widely used for floors in industrial
buildings and shopping centres, also preparing to release steel fiber concrete non-pressure pipes. The analysis
of researches of steel fiber concrete in Ukraine has shown that it is helpful to: a. go to the deformation method of
calculation steelfiberconcrete structures using detailed diagrams stress strain in tension and compression,
including transformed under different force effects, that are variables in time; b. in parallel with experimental and
theoretical research work of steel fiber concrete elements with different types start to the development of a
combined reinforced load-bearing structures; c. develop a range of promising prestressed steel fiber concrete
constructions and start their research work under load; d. adapt and upgrade the factories equipment of precast
concrete constructions for the steel fiber concrete structure”s production.
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THERMAL PERFORMANCE OF PRECAST CONCRETE SANDWICH PANEL (PCSP) DESIGN FOR
SUSTAINABLE BUILT ENVIRONMENT

Peniel Ang Soon Ern, Lim Mei Ling
Universiti Tun Hussein Onn, Malaysia
ABSTRACT

Malaysia’s awareness of performance criteria in construction industry towards a sustainable built environment,
using precast concrete sandwich panel (PCSP) system is applied in the building”s wall to study the structural
behavior. However, very limited studies are conducted on the thermal insulation of exterior and interior panels in
PCSP design. In hot countries such as Malaysia, proper designs of panel are important to obtain better thermal
insulation for building. This study is based on thermal performance of precast concrete sandwich panel design for
sustainable built environment in Malaysia. In this research, three full specimens, which are control specimen (C),
foamed concrete (FC) panels and concrete panels with added palm oil fuel ash (FC+ POFA), where FC and
FC+POFA sandwiched with gypsum board (G) were produced to investigate their thermal performance.
Temperature difference of exterior and interior surface of specimen was used as indicators of thermal-insulating
performance of PCSP design. Heat transfer test by halogen lamp was carried out on the three specimens where
the exterior surface of specimens was exposed to the halogen lamp. The temperature reading of exterior and
interior surface for the three specimens were recorded with the help of thermocouple. Other factors also studied
the workability, compressive strength and axial compressive strength of the specimens. From this study, it had
proved that FC + POFA specimen has the strength nearer to normal specimen (C + FC specimen). Meanwhile,
the heat transfer results show that the FC+POFA has better thermal insulation performance compared to C and
FC specimens with the highest temperature difference, 3.4°C compared to other specimens. The results from this
research are useful to be implemented in construction due to its benefits such as reduction of energy consumption
in air-conditioning, reduction of construction periods and eco-friendly materials.
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INFLUENCE OF GRID REINFORCEMENT PLACED IN MASONRY BED JOINTS ON ITS FLEXURAL
STRENGTH

Adam Piekarczyk
Silesian University of Technology, Poland
ABSTRACT

The paper presents the test results of the flexural strength of masonry when plane of failure is perpendicular to
the bed joints. Comparison tests of unreinforced specimens and specimens reinforced with steel wire, glass and
basalt fiber grids applied in masonry bed joints showed the higher flexural strength and crack resistance of
masonry reinforced in this manner and so loaded. Reinforced masonry exposed plastic character after cracking
allow for large horizontal displacements and transfer the considerable loads perpendicular to their surface. The
strengthening of masonry was observed in most tests of reinforced specimens leading to occurrence of the
maximum load in after cracking phase.
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DAMAGING OF MASONRY WALLS SUPPORTED ON DEFLECTED STRUCTURE
Adam Piekarczyk
Silesian University of Technology, Poland
ABSTRACT
The paper presents some selected results of experimental tests on masonry walls in the full-scale with openings
and solid walls made of silicate masonry units. The walls were subjected to simultaneous incrementing vertical
compression loads and deflection of the structure supporting the masonry. The work describes mechanism of

damaging the walls depending on the way of their perforation and presents the in-plane stiffness and values of
deflection and wall distortion angle at which the first cracks are formed and when wall failure takes place.
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THE AIR PERMEABILITY OF RENOVATION PLASTERS EVALUATED WITH TORRENT'S METHOD
Krystian Brasse, Tomasz Tracz
Cracow University of Technology, Poland
ABSTRACT

Currently used technical instructions contain detailed requirements for renovation plasters properties. There are
three basic parameters, which provide the proper work of renovation plaster system. One of them is high open
porosity, which allows storing up harmful salts. Plaster pores are gradually filled up with crystallized salts. The
end of this action means renovation plaster destruction. However, it is estimated that the average durability of the
renovation plasters can last at least a dozen or so years. The aim of research was to determine the air permeability
of renovation plasters, as this feature is not contained in currently used technical instructions. Well-known and
successfully used Torrent’s method is intended to the research of the structural concrete. Nevertheless, based
on main principles of this method, it was decided to use it and try to determine the air permeability of renovation
plaster. The scope of this research included three renovation plaster systems. Each of them was applied on
experimental, masonry element and had a different rendering coat. Permeability measurements were performed
after 28 days of curing in a natural state. In order to calculate the coefficient of air permeability (kT), the partial
data was registered during the measurements. Receiving the kT value for such highly porous material required
different way of calculation in comparison to standard procedure applied in case of ordinary concrete. The test
results indicate the possibility of setting the coefficient of air permeability KT in relation to renovation plasters. At
the same time results confirm the high porosity of renovation plasters. The relationship between the kT value and
the open porosity of tested plasters suggests possibility of Torrent’s method application to assess the durability
of renovation plaster systems. Determination of a highly probable correlation between these two properties would
enable to control the degree of the salts accumulation process advancement in renovation plaster pores. The
smaller air permeability value would be identified with smaller renovation plasters porosity. Due to the practical
easiness of measurements by Torrent”s method, it would be possible to monitor the permeability of renovation
plaster systems applied on real buildings. Control measurements in established time intervals will enable to
register the decrease of permeability values, caused by processes which occur during the exploitation of
renovation plaster system. Therefore, it will be possible to predict the potential durability of renovation plaster.
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NON-DESTRUCTIVE ASSESSMENT OF RESIDUAL STRENGTH OF THERMALLY DAMAGED CONCRETE
MADE WITH DIFFERENT AGGREGATE TYPES

Katarzyna Mroz, l1zabela Hager
Cracow University of Technology, Poland
ABSTRACT

In case of concrete exposed to high temperature, both mechanical and physical properties undergo changes.
Non-destructive parameters, used for concrete quality assessment after fire, are highly dependent on its
composition, thus the calibration procedures are required. The aggregates, representing a considerable
proportion of volume in concrete have a vital influence on concrete behaviour as well as on destructive and non-
destructive parameters (i.e. rebound index, Ultrasonic Pulse Velocity and resonant frequency) used for concrete
damage assessment. The paper presents the results obtained on four concretes made with four different
aggregate types: basalt, granite, dolomite and riverbed gravel. In this study the cement paste and mortar
compositions and their volumes remained the same for all the four concretes, that allows a clear comparisons
and the conclusions of aggregate type effect. Moreover, the aggregate particle size distribution is chosen to be
quasi identical for all concretes so that this factor does not affect the concrete behaviour.The residual material
properties (after heating and cooling down) are performed with the use of destructive and non-destructive testing
methods for each concrete type being not thermally damaged and after thermal exposure at temperature of
200 °C. 400 °C, 600 °C, 800 °C and 1000 °C. Residual mechanical properties are compared with diagnostic
parameters obtained with NDT methods. The aim of this study is to provide and compare the regression curves
between selected nondestructive diagnostic parameters and the residual values of mechanical properties. The
NDT methods used in this experiment are: surface hardness, Ultrasonic Pulse Velocity, and resonance method.
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THE EVALUATION OF FOAMING PERFORMANCE OF BITUMENS WITH ADDITION OF SURFACE ACTIVE
AGENT

Anna Chomicz-Kowalska, Justyna Mrugala, Krzysztof Maciejewski
Kielce University of Technology, Poland
ABSTRACT

The article presents the analysis of the performance of foamed bitumens modified using surface active agents.
Although, bitumen foaming permits production of asphalt concrete and other asphalt mix types without using
chemical additives in significantly reduced temperatures, the decrease in processing temperatures still impacts
the adhesion performance and bitumen coating of aggregates in final mixes. Therefore, in some cases it may be
feasible to incorporate adhesion promoters and surface active agents into warm and half-warm mixes with foamed
bitumen to increase their service life and resilience. Because of the various nature of the available surface active
agents, varying bitumen compatibility and their possible impact on the rheological properties of bitumen, the
introduction of surface active agents may significantly alter the bitumen foaming performance. The tests included
basic performance tests of bitumens before and after foaming. The two tested bitumens were designated as 35/50
and 50/70 penetration binders, which were modified with a surface active agent widely used for improving mixture
workability, compactibility and adhesion in a wide range of asphalt mixes and techniques, specifically Warm Mix
Asphalt. Alongside to the reference unmodified bitumen, binders with 0,2%, 0,4% and 0,6% surface active agent
concentration were tested. The analysis have shown a positive influence of the modifier on the foaming
performance of both of the base bitumens increasing their maximum expansion ratio and bitumen foam half-life.
In the investigations it was found that the improvement was dependent on the bitumen type and modifier content.
The improved expansion ratio and foam half-life has a positive impact on the aggregate coating and adhesion,
which together with the adhesion promoting action of the modifier will have a combined positive effect on the
quality of produced final asphalt mixes.
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THE IMPACT OF THE AGEING ON VISCOELASTIC PROPERTIES OF BITUMEN WITH THE LIQUID
SURFACE ACTIVE AGENT AT OPERATING TEMPERATURES

Malgorzata Cholewinska, Marek Iwanski, Grzegorz Mazurek
Kielce University of Technology, Poland
ABSTRACT

The paper presents the influence of the ageing on viscoelastic properties of the bitumen at road pavement
operating temperatures. The ageing process of bituminous binders causes changes in physical and mechanical
properties of the bitumen. This phenomena takes place in all stages of bituminous mixtures manufacturing,
namely: mixing, storage, transport, placing. Nevertheless, during the service life it occurs the increase in stiffness
of asphalt binder that is caused by the physical hardening of bitumen as well as the influence of oxidation.
Therefore, it is important to identify the binder properties at a high and low operating temperatures of asphalt
pavement after simulation of an ageing process. In the experiment as a reference bitumen, the polymer modified
bitumen PMB 45/80-65 was used. The liquid surface active agent FA (fatty amine) was used as a bitumen
viscosity-reducing modifier. It was added in the amount of 0,2%, 0,4% and 0,6% by the bitumen mass. All binder
properties have been determined before ageing (NEAT) and after long-term ageing simulated by the Pressure
Ageing Vessel method (PAV). To determine the binder properties at high temperatures the dynamic viscosity at
60°C was tested. On the basis of test results coming from the dynamic viscosity test it was calculated the binder
hardening index. The properties at a low temperature were determined by measuring the creep modulus using
Bending Beam Rheometer (BBR) at four temperatures: -10°C, -16°C, -22°C and -28°C. The stiffness creep
modulus “S” and parameter “m” were determined. On the basis of dynamic viscosity test it was found that the
ageing process caused a slight decrease in a dynamic viscosity. The level of a hardening index considerably
increased at 0.6% fatty amine content. The long-term ageing process had a minor effect on stiffening of a polymer
modified bitumen with FA additive regardless of a low temperature and an amount of fatty amine content.
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HYGROTHERMAL SIMULATION OF WOOD EXPOSED TO THE EFFECT OF EXTERNAL CLIMATE
Jakub Dohnal 1, Petr Hradi 2, Jan Pencik 1

1 Brno University of Technology, Czech Republic
2 VVT Technical Research Centre of Finland LTD, Finland

ABSTRACT

The article is focused on simulation of moisture transfer in wood of norway spruce (Picea abies L.). Experimental
specimen was exposed to the northern climatic conditions in Lund University, Sweden. The moisture content of
wood was measured 10 mm from the surface for nearly three years. The ABAQUS program was used for
numerical modelling of moisture transfer simulation in 3D. The surface sorption of wood was simulated using user
defined subroutine DFLUX developed by VTT Research Centre of Finland Ltd. for the needs of European Project
Durable Timber Bridges. Climate data for the analysis was used from in-situ measurement nearby realized by
weather station. The temperature, relative humidity of the air and precipitation data was record each hour.
Numerical analysis took into account influence of rain effect on different parts of specimen surface.
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THE PARAMETERS OF CONCRETE MODIFIED FLOUR GLASS AND POWDER CHALCEDONITOWYM
Anna Kotwa
Kielce University of Technology, Poland
ABSTRACT

Additives used for the production of concrete mixtures affect the rheological properties of hardened concrete and
parameters include the compressive strength, water resistance, durability or shrinkage of hardened concrete.
With their use can reduce the use of cement and reduce production costs. The scheduled program of laboratory
tests included the six series of concrete mixtures with the addition of powdered glass and dust chalcedonitowego.
Mineral dust is a waste product derived from mine crushed aggregate of grain size below 0,0631%m. The main
ingredient is silica dust chalcedonitowego. Meal glass used in the study is a material that has a very fine grain
size of less than 0,63mm. Such a particle size of from 60% to 90% of the sample. Additives replaced cement
concrete compositions in an amount of 15% and 25%. The amount of aggregate left unchanged. The study used
Portland cement CEM | 42.5R. Concrete mixes were formed with a constant w/ s = 0.4. The aim of the study was
to identify the effect of the addition of dust chalcedonitowego and / or powdered glass on the parameters of
hardened concrete, ie. Compressive strength, water absorption and capillarity. Additives used in the laboratory
significantly affect the compressive strength. The largest decrease in compressive strength of concrete samples
were recorded for that substitute 50% of cement additives. This decrease is 34,35%. The smallest decline in
strength have concrete with the addition of 15% of dust chalcedonitowego or 15% crushed glass, and it amounts
to an average of 15%. The study of absorption shows that all concrete with the addition of dust and powdered
glass chalcedonitowego obtained the percentage weight gain between 2.7 A- 3.1% for the test series. This is a
very good result, which is associated probably seal the grout. The capillary is pulled up for the test series the
percentage weight gain samples ranges from 4.6% to 5.1%. However, the reference concrete obtained the lowest
water absorption as compared to other batches.
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PARAMETERS MORTAR WITH HIGH ALUMINA CEMENT AND PORTLAND WITH THE ADDITION OF
POWDER CHALCEDONITE

Anna Kotwa
Kielce University of Technology, Poland
ABSTRACT

Aluminous cement is a binder quickly binds with special properties. It is used primarily to make non-standard
monolithic components exposed to high temperature + 1300C. There is also a component of adhesives and
mortars. It has a very short setting time. It characterized by a rapid increase in the mechanical strength and
resistance to aggressive sulphate. It can be used in reinforced concrete structures. Laying of concrete, mortar
construction of alumina cement can be carried out even at temperatures to -10 ° C. The article concerns the
comparison of the parameters of hardened mortar made of alumina cement GARKAL 40 and Portland cement
CEM | 42.5. Mortars added with dust chalcedonitowy pozzolanic properties and a particle size of less than
0,0631"m. The dust was added in an amount of 5% and 20% by weight of cement. Chalcedonite flour used in the
laboratory is waste material, resulting in a mine aggregate chalcedonitowego. It has the same properties as the
rock with which it comes. We compared parameters of hardened mortar ie. Compressive strength, water
absorption and capillarity. The addition of 20% of dust with a mortar chalcedonitowego aluminous cement will
decrease the strength of 6.1% relative to the aluminous cement mortar without the addition of dust. Considering
the results obtained during the test absorbency it can be stated that the addition of dust chalcedonitowego reduces
weight gain in mortars made with cement CEM |1 42.5 R and aluminum. Use of the alumina cement mortars without
the addition of dust reduces weight gain of 5.1% compared to the mortar of Portland cement without addition in
the study of absorption. The addition of particulate chalcedonitowego not cause increased weight gain in the test
capillary action. For the alumina cement mortar reported less weight gain of 24.7% compared to the mortar of
Portland cement after 28 days of ripening
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THE RESEARCH OF THE FROST RESISTANCE OF THE TILE ADHESIVE ON A CEMENT BASIS WITH
THE APPLICATION OF AMORPHOUS ALUMOSILICATES AS A MODIFYING ADDITIVE

Loganina Valentina, Zhegera Christina
Penza State University of Architecture and Construction, Russia
ABSTRACT

Information is given on the possibility of using amorphous aluminosilicates as a modifying additive in the
formulation tile cement adhesive. In the article the data on the preparation of an additive based on amorphous
aluminosilicates, on its microstructure and chemicals composition. Are presented the information on the change
in the porosity of cement stone with the introduction of amorphous aluminosilicates. The formulation of a dry
building mix on a cement base is proposed with the use of an additive based on amorphous aluminosilicates as
a modifying additive. Recipe of dry adhesive mixes includes Portland cement M400, mineral aggregate in the
ratio fractions 0,63-0,315:0,315-0,14 respectively 80:20 (%) and the filling density of 1538.2 kg /m3, a plasticizer
Kratasol, redispersible powder Neolith P4400 and amorphous aluminosilicates. The developed formulation can
be used as a tile adhesive for finishing walls of buildings and structures with tiles. Are presented the results of the
evaluation of frost resistance of tile cement adhesives with the use of amorphous aluminosilicates as a modifying
additive. Installed the mark on the frost resistance of tile glue and frost resistance of the contact zone of tile glue.
The established that the adhesive layer based on the developed formulation of the dry glue building mixture is
crack-resistant, frost-resistant and resistant to peeling for the conditions of Penza and the cities of Russia in the
moisture zone-3 (dry) and climatic subareas IIB in accordance with Building codes and regulations 23-01 -99 *,
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THE ASSESMENT OF THE IMPACT OF CHALCEDONY DUST TO REACTION OF ALKALI- AGGREGATE
IN CEMENT MORTAR

Agnieszka Mazur, Zdzislawa Owsiak, Justyna Zapla- Slaweta
Kielce University of Technology, Poland
ABSTRACT

Today the development of the technology of building materials is not only to improve their properties, but also
care for the existing structures. Destruction of the materials of construction can either be due to the aggressive
action of environment and corrosion of the inner material. One of the more dangerous interaction is the alkali-
silica reaction. The product of this reaction is sodium potassium- silicate gel or potassium- sodium- calcium silicate
gel. It appears in the cleavage planes aggregate within its pores and on the surface of the grains. The essence of
the impact of alkali aggregate is unrestricted swelling of the products of the reaction due to absorption of moisture.
Widely developed technologies make it possible to limit such adverse effects through the use of suitable mineral
additives. Chalcedony dust properly fragmented can be used as a mineral additive to cement or concrete. This
material can act as a pozzolan, and to prevent expansion induced alkali- silica reaction.The paper presents the
research cement mortar with reactive aggregate as opal and different amount of additive chalcedony dust of long-
term method according to ASTM C227. Petrographic analysis was performed to aggregate opal and examination
of the potential reactivity of chemical method ASTM C 289. The paper also presents the study of the microstructure
of cement mortar with chalcedony dust and opal. Studies have shown the positive effect of the addition of
chalcedony dust to limiting the expansion induced alkali- silica reaction in relation to the cement mortar without
this additive. Addition of chalcedony dust to the cement mortar in an amount of 20% can reduced expansion to a
safe level exceeding to 0.1% after 360 days (according to ASTM C227).
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INFLUENCE OF ENVIRONMENT FACTORS ON HUMIDITY CONDITIONS OF SELECTED EXTERNAL
WALL SOLUTIONS IN A HEATED BUILDING

Anna Kaczmarek
UTP University of Science and Technology on Bydgoszcz, Poland
ABSTRACT

Contemporary single-family houses in Poland are often built during 3 quarters of a year (spring to autumn) are
usually settled in a winter season. It is a special case when exploitation humidity coincides with technological one,
causing unfavourable humidity conditions during the first years of exploitation. In consequence, thermal
parameters of partitions differ from those assumed in the project.In construction stage the humidity state of a wall
stabilizes as a result of water: associated with storage, entered technologically during wall construction and
plastering, coming from rainfall. Thermo-insulation materials are built-in at dry state. During erection and
exploitation of a building their thermal conductivity is changing depending on humidity conditions. According to
building rules, construction humidity should be removed from a partition before the building transfer to usage,
because it lowers the thermal partition insulation ability and increases air humidity of building interior.Walls are
plastered and insulated in condition of simultaneous presence of atmospheric and technological humidity which
cause special humidity condition during first years of exploitation. As a consequence heating costs are
substantially higher. In this article the results of simulation are shown performed with WUFI ®PRO 5 software,
which was intended to define the time necessary for reaching the stabilised humidity in selected solutions of two-
layer walls applied in a heated building. In the research performed, the partition orientation along geographic
directions, short and long wave radiation, and environment humidity (air humidity, driving rain) coincidence with
technological humidity in assumed wall solutions were taken into account.
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THE EFFECT OF MINERAL POWDERS DERIVED FROM INDUSTRIAL WASTES ON SELECTED
MECHANICAL PROPERTIES OF CONCRETE

Slawomir Czarnecki, Anna Galinska
Wroclaw University of Science and Technology, Poland
ABSTRACT

In recent years concrete has been the most popular construction material. The main component of the concrete
is cement. However, its production and transport causes significant emissions of CO2. With reports in the literature
show that in many laboratories are attempts to modify the composition of the concrete using various additives.
These attempts are primarily designed to eliminate parts of cement. The greater part of the cement will be replaced
with the selected additive, the more significant is the economic and ecological effect. Most attempts relate to the
replacement of the selected additive in an amount of from 10 to 30% by weight of cement. Mineral powders, which
are waste material producing crushed aggregate, are increasingly used for this purpose. Management of the
waste carries significant cost related to their storage and disposal.With this in mind the aim of this study was to
evaluate the effect of mineral powders derived from industrial wastes on selected mechanical properties of
concrete. In particular, the aim is to determine the effect of quartz and quartz-feldspar powders. For this purpose,
40, 50, 60% by weight of the cement is replaced by the selected powders. The results obtained were analyzed
and compared with previous attempts to replace the selected additive in an amount of from 10 to 30% by weight
of cement.
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DEPENDENCE OF CAPILLARY PROPERTIES OF CONTEMPORARY CLINKER BRICKS ON THEIR
MICROSTRUCTURE

Maria Wesolowska, Anna Kaczmarek
UTP University of Science and Technology in Bydgoszcz, Poland
ABSTRACT

Contemporary clinker bricks are applied for outer layers of walls built from other materials and walls which should
have high durability and esthetic qualities. The intended effect depends not only on the mortar applied but also
on clinker properties. Traditional macroscopic tests do not allow to predict clinker behaviour in contact with mortars
and external environment. The basic information for this issue is open porosity of material. It defines the material
ability to absorb liquids: rain water (through the face wall surface) and grout from mortar (through base surface).
The main capillary flow goes on in pores with diameters from 300 to 3000nm. It is possible to define pore
distribution and their size using the Mercury Intrusion Porosimetry method. The aim of these research is evaluation
of clinker brick capillary properties (initial water absorption and capillary rate) and analysis of differences in
microstructure of the face and base wall of a product. Detailed results allowed to show pore distribution in function
of their diameters and definition of pore amount responsible for capillary flow. Based on relation between volume
function differential and pore diameter, a differential distribution curve was obtained which helped to determine
the dominant diameters. The results obtained let us state that face wall of bricks was characterized with the lowest
material density and open porosity. In this layer (most burnt) part of pores could be closed by locally appearing
liquid phase during brick burning. Thus density is lower comparing to other part of the product.
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A CASE STUDY ON COMPARISON OF SEALANT ADHESION TESTED IN LABORATORY AND IN-SITU
Barbora Necasova, Pavel Liska, Jiri- Slanhof
Brno University of Technology, Czech Republic
ABSTRACT

The authors of presented case study believe that existing testing procedures intended for testing of bonded and
sealed joints do not fully reflect the abrupt weather changes exterior surfaces are subject to, moreover, they also
often prescribe unsuitable geometry of the testing samples. Based on previous experiences a unique geometry
of testing sample was used for this purpose allowing the testing of a so-called real joint. The aim of the authors
was to create a testing sample of such a shape that would correspond as much as possible to the real
implementation of the sealed joint and subsequently to put it through tests that would verify the impact of the
external environment on its rheological and mechanical properties. A group of test samples was subjected to two
normalized test procedures that may influence the resulting behaviour of the real joint in the exterior since these
methods simulate weather changes. The second group of test samples was exposed to the external environment
for a particular period. The obtained results of tests show that the standardized methods are able to simulate a
real outdoor environment, however, only to a certain extent. Unfortunately, these methods do not consider the
possibility that the sealed joint might be damaged already during the application itself. While laboratory
environment is clean and often dust free, it is not possible to ensure the same conditions in-situ. Moreover, in
some cases it was monitored that sealants tested in an external environment aged rapidly compared to the ones
cured and stored in the laboratory.
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BASIC PERFORMANCE OF FIBRE REINFORCED ASPHALT CONCRETE WITH RECLAIMED ASPHALT
PAVEMENT PRODUCED IN LOW TEMPERATURES WITH FOAMED BITUMEN

Mateusz Iwanski, Anna Chomicz-Kowalska, Justyna Mrugala
Kielce University of Technology, Poland
ABSTRACT

During the reconstruction of road pavements the reclaimed asphalt pavement (RAP), which is obtained through
milling of the worn out existing asphalt, is commonly used for producing new base courses in cold recycling
processes. Two of these techniques are most popular: one using mineral-cement-emulsion mixes and one utilizing
mineral cement mixes with foamed bitumen. Additionally some amounts of RAP can be incorporated into
traditional hot mix asphalt. The demand for energy efficient and environmentally friendly solutions however, results
in a need for development of new techniques that would result in cheaper and more reliable solutions with smaller
carbon footprint. The reduction of processing temperatures with simultaneous incorporation of reclaimed material
is the most efficient way of obtaining these objectives, but it often results in the overall decrease of bituminous
mix quality. The paper presents the possibility of using RAP for producing asphalt concrete in warm mix asphalt
(WMA) production process by the use of foamed bitumen modified with Fischer-Tropsch synthetic wax and
polymer-basalt fibers. Additionally a series of reference mixtures were produced to investigate the effects of the
additives and of the warm process. The carried out analyses and tests shown that the experimental warm mix
asphalt produced with RAP and foamed bitumen returned satisfactory performance. The introduction of synthetic
F-T wax in the warm foam bitumen mixes resulted in a significantly improved compaction levels and moisture and
frost resistance and the addition of polymer-basalt fibers has further improved the permanent deformation
resistance of the mixes, All of the designed and tested mixes have fulfilled the requirements for binding course
asphalt concrete with medium traffic loads.



World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

WwWiWimeaus org

INFLUENCE OF AGGREGATE GRADATION ON THE LONGITUDINAL WAVE VELOCITY CHANGES IN
UNLOADED CONCRETE

Michal Teodorczyk
Kielce University of Technology, Poland
ABSTRACT

Diagnosis is an important factor in the assessment of structural and operational condition of a concrete structure.
Among diagnostic methods, non-destructive testing methods play a special role. Acoustic emission evaluation
based on the identification and location of destructive processes is one of such methods. The 3D location of AE
events and moment tensor of fracture analysis are calculated by longitudinal wave velocity. Therefore,
determining the velocity of longitudinal wave of concrete and the impact of the material and destructive factors
are of essential importance. This paper reports the investigation of the effect of aggregate gradation on the change
in wave velocity of unloaded concrete. The investigation was carried out on six 150 x 150 x 600 mm elements.
Three elements contained aggregate fraction 8/16 mm and the other three were made with aggregate fraction
2/16 mm. Two acoustic emission sensors were used on the surface of the elements, and the wave was generated
by the Hsu — Nielsen source. Longitudinal wave velocities for each group of elements were calculated and
statistical test of significance was used for the comparison of two means. The results of the test indicated a
substantial effect of the aggregate grain size on the change in longitudinal wave velocity. The average wave
velocity in the concrete containing 8/16 mm fraction was 4672 m/s. In the concrete with 2/16 mm fraction, the
velocity decreased to 4373 m/s. The velocity of the wave decreases at larger quantities of aggregate. The
propagating longitudinal wave encounters more aggregate grains on its way and is reflected, also from air voids,
multiple times and so its velocity is noticeably lower in the concrete with the 2/16 fraction. Thus, to be able to
accurately locate AE events and analyse moment tensor during concrete structure testing, the aggregate grain
size used in the concrete should be taken into account.
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THERMOGRAPHIC RESPONSE IN CONCRETE BLOCKS PREPARED WITH ASH
David Ballesteros, Maria Fernanda Serrano Guzman, Diego Dario Perez Ruiz
Pontificia Universidad Javeriana Cali, Colombia
ABSTRACT

Background: The ash is a waste coming from different commercial activities. In the case of the paper industry,
the coal is used for combustion process and generates ash with the consequent difficulties in the disposal; due to
this, the ash has been used in the production of concrete blocks. This study aims to compare the thermographic
response of concrete blocks made with this ash. Secondary aim is to evaluate the mechanical performance of
blocks prepared industrially when the ash is included as a substitute of cement using different percentages.
Methods: In this work, concrete blocks were using the industrial formula. For doing that, were prepared blocks
using 10%, 20 %, 30% and 40 % of ash as replacement of cement. Quality control of the production was made
according with the standard production process in a factory. Results: Specialized tests such as X-ray diffraction
and microscopy analysis shown the absence of toxic substances in the ash then this waste can be used apparently
without further risks in other materials. Regarding thermal response reveals that an increase in the proportion of
ash shown an ability to absorb heat increases. In general, the mechanical strength of the blocks produced with
cement substitutions yielded superior compression resistance higher than 10 Mega pascals. Conclusions: It also
finds that the use of industrial waste is a reasonable alternative for the control of environmental impacts that may
be used in the production of other materials. Furthermore, this study showed that substitutions up to 40 % ash for
cement shed comparable compression response similar to the resistance offered by the industry. On the other
hand, it is observed that the addition of ash improved capacity of heat absorption of the tested blocks,
demonstrating that this kind of block is a viable material to improve thermal comfort in a housing.
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EVALUATION OF DEVELOPMENT OF THE BOND STRENGTH BETWEEN TWO CONCRETE LAYERS
Piotr Dybel, Daniel Walach
AGH University of Science and Technology, Poland
ABSTRACT

The paper shows the analysis of the development of bond strength in composite members type concrete-to-
concrete. The experimental study was performed to evaluate the development of the bond strength between two
concrete layers in which the concrete of a new generation was used. The essence of the composite concrete
members is to ensure the best possible cooperation between jointed concretes. The main factor influencing the
bearing capacity in composite members is bond strength between concretes as only effective joint between
substrate and overlay ensures their full structural cooperation. It is important not only in already finished composite
members but also in stages of realization, when the bonded overlay hasn”t yet reached the full strength. The
paper shows the analysis of development of bond strength between jointed concretes with non-reinforced
interface. In the study two different types of concrete were used - normal concrete (NC) and high-performance
concrete (HPC). Composite specimens of the substrate and overlay type NC-HPC and HPC-HPC and reference
NC-NC were made. The analysis of the bond strength was performed on composite cubes of size 150x150x150
mm which were subjected to splitting tension tests after 3, 7, 14 and 28 days of curing of the concrete overlay.
The results of the conducted studies show that the basic phenomenon that allows for the bond strength is
adhesion between concretes, developing with the process of curing of concrete overlay. The highest increase of
value of tensile bond strength was observed in the first 3 days of curing of composite specimens.In this period the
NC-NC composite reaches 53% of its 28-day tensile bond strength, the NC-HPC specimen - 67% and the HPC-
HPC - 74%. The conducted studies have shown the presence of different modes of interface failure depending
on the configuration type of concrete in composite specimens. In the case of composite specimens of NC-NC and
HPC-HPC the dominant interface failure mode was observed to occur within the overlay transition zone. For
composite specimens NC-HPC interface failure mode was observed both in the overlay transition zone and
substrate failure made of NC. The studies didn”t show the changes of observed modes of bond mechanism failure
from time curing of composite specimens. The obtained results were compared with the existing studies in the
literature related to the study of bond strength in composite concrete members.
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DAMAGED CONCRETE VIADUCT IN AN ITALIAN HIGHWAY: CONCRETE CHARACTERIZATION AND
COMPARISON OF POSSIBLE AND STRENGTHENING TECHNIQUES BY FRP APPLICATIONS

Francesca Tittarelli 1, Maria Letizia Ruello 1, Domenico Capuani 2, Alessandra Aprile 2

1 Universita Politecnica delle Marche, Italy
2 University of Ferrara, Italy

ABSTRACT

In Italy, many of bridges and highways built in the early seventies are in poor condition of conservation and they
need urgent interventions of structural rehabilitation.In this paper, the seriously damaged reinforced concrete slab
of the “Fornello” viaduct in the Italian Orte-Ravenna highway (E45) has been has been widely characterized to
evaluate the level of damage and to identify the causes of degradation. No-destructive tests, as those based on
ultrasonic waves, as well as chemical, physical and mechanical destructive tests have been carried out on
specimens drawn from deteriorated and not deteriorated zones of the R/C bridge decks. Into the slab thickness,
the concentration distribution of main anions has been quantified by ion chromatography. Porosimetry tests have
been carried out to detect the resistance to freeze-thaw cycles of cement paste. Finally, possible strengthening
techniques by FRP applications have been compared.
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EFFECT OF THE TYPE OF SURFACE TREATMENT AND CEMENT ON THE CHLORIDE INDUCED
CORROSION OF GALVANIZED REINFORCEMENTS

Francesca Tittarelli, Alessandra Mobili, Anna Maria Vicera, Gabriella Roventi, Tiziano Bellezze
Universita Politecnica delle Marche, ltaly
ABSTRACT

Among the possible methods for improving the corrosion resistance of reinforcements in concrete structures, the
use of galvanized reinforcement bars should be considered due to their low cost compared with other preventive
protective systems and their efficacy to delay the corrosion initiation of reinforcing steel. However, open issues
on galvanized steel reinforcements remains the efficacy of the protective action in concrete containing chlorides,
the compatibility with the high alkalinity of european cements, harmless but equally effective agents for surface
zinc passivation alternative to that based on harmful hexavalent chromium. The purpose of this work is to
investigate the effect of a new passivation treatments obtained by immersion of the galvanized reinforcements in
a trivalent chromium salts based solution on the corrosion behavior induced by chlorides of galvanized rebars
embedded in concretes specimens. Moreover, to investigate also the effect of cement alkalinity on corrosion
behavior of reinforcements, three different European cements were used and compared: portland cement (CE |
52.5R), composite portland cement (CE II/B-M 32.5R), pozzolanic cement (CE IV/B 32.5R). The results obtained
from this work show that the alternative treatment based on hexavalent chromium-free baths form effective
protective layers on the galvanized rebar surfaces. The higher corrosion rates of zinc coating in concrete
manufactured with Portland cement compared to those recorded for bars in concrete manufactured with
pozzolanic cement depends strongly on the higher chloride content at the steel concrete interface.
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THE COMBINED USE OF A SHRINKAGE REDUCING ADMIXTURE AND CaO IN CEMENT BASED
MATERIALS

Francesca Tittarelli, Chiara Giosue, Saveria Monosi

Universita Politecnica delle Marche, Italy

ABSTRACT

The combined addition of a Shrinkage-Reducing Admixture (SRA) with a CaO-based expansive agent (CaO) has
been found to have a synergistic effect to improve the dimensional stability of cement based materials. In this
work, aimed to further investigate the effect, mortar and self compacting concrete specimens were prepared either
without admixtures, as reference, or with SRA alone and/or CaO. Their performance was compared in terms of
compressive strength and free shrinkage measurements. Results showed that the synergistic effect in reducing
shrinkage is confirmed in the specimens manufactured with SRA and CaO. In order to clarify this phenomenon,
the effect of SRA on the hydration of CaO as well as cement was evaluated through different techniques. The
obtained results show that SRA induces a finer microstructure of the CaO hydration products and a retarding
effect on the microstructure development of cement based materials. A more deformable mortar or concrete, due
to the delay in microstructure development by SRA, coupled with a finer microstructure of CaO hydration products
could allow higher early expansion, which might contribute in contrasting better the successive drying shrinkage.
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ANALYSIS OF TRANSPARENT CONCRETE AS AN INNOVATIVE MATERIAL USED IN CIVIL
ENGINEERING

Monika Zielinska, Albert Ciesielski
Gdansk University of Technology, Poland
ABSTRACT

Concrete from the dawn of history is one, right after stone and bricks, of the oldest building material. The ancient
Romans took advantage of its opportunities. They were constructed an amazing architectural objects, which
survived centuries as a whole buildings or parts of them. Concrete is so ubiquitous that when we are walking in a
newer districts we are virtually surrounded by concrete from everywhere. Sometimes we don't realize how many
cases and the various ways concrete is used in towns and cities. As we know, human curiosity and quest for
search newer and newer solutions and capabilities does not leave so amazing material such as concrete, alone.
There are many varieties of concrete, depending on what people wanted to achieve. By changing its chemical
composition, process and conditions of the creation and matching various other materials and combine it into a
single whole, we receive various concrete types. We use them to create a durable supporting structures, create
a variety of concrete resistant to constant moisture or different chemical types. In architecture, concrete is also
used in aspects of aesthetics. The aim of this paper is to analyze and describe one of the particular type of
architectural concrete - transparent concrete. This material is becoming more popular due to its unusual
properties. High strength and its transparency character are related with aesthetic value of concrete. Some
examples of applications of this material are shown in the paper. The origin, properties and problems of use of
this material are broadly described.
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LABORATORY INVESTIGATION ON THE EFFECTS OF NATURAL FINE AGGREGATES AND RECYCLED
WASTE TIRE RUBBER IN PERVIOUS CONCRETE TO DEVELOP MORE SUSTAINABLE PAVEMENT
MATERIALS

Alessandra Bonicelli, Luis Guillermo Fuentes Pumarejo, Ibrahim Khalil Dawd Bermejo
Universidad del Norte, Colombia
ABSTRACT

Pervious concrete pavement is a recognized sustainable solution for urban roads. Its porous structure allows
water to percolate and naturally recharge the subsoil and to mitigate the climate of the surroundings after
evaporating. At same time, its clear color permit a reduction of urban heating effect. The great void content
produces noise adsorption and made the pavement a natural filter for contaminants. Moreover, the elimination of
water runoff, lead to a more comfortable infrastructure for all the type of users and generally higher safety. To
enhance mechanical properties of pervious concrete material, in order to allow wider use of this technology, a lot
of studies are going on all over the world. The use of a little percentage of fine aggregates is proven to increase
the material resistance without an excessive reduction of permeability. Some studies, are going on about the use
of recycled fine aggregates in substitution of the virgin sand. One of the most innovative areas of research is the
one of the re-use of recycled tire rubber in pervious concrete. In fact, during last few years many investigators are
trying to analyze the effects of recycled tire rubber in civil engineering applications in particular in asphalt mixtures
and portland concrete. This study aimed to evaluate the effect of replacing the fine virgin aggregates with recycled
tire rubber. 14 different mixes were analyzed in terms of indirect tensile strength resistance, void content and
density. Two different dimensions of crumb rubber were studied, as well as two different dosages, which were
applied to different no-fine control mixes. All results were compared with the same control mixes containing natural
fine aggregate. The mixes had a fixed granulometric curve but varied in water/cement ratio; this in order to
evaluate the effect of recycled rubber depending to w/c ratio of the mix. An image analysis was also conducted to
verify the rubber distribution in the mixture and the cracking surfaces. The experimental analysis showed that a
correct proportioning of fine sand significantly increased the strength of the material. Moreover, the use of recycled
waste tire rubber, gave interesting improvements respect to the no-fine control mixes, even though the developed
resistance was lower respect to mixes containing mineral sand. This result was expected because of the
cementing property of mineral sand. Although, the important result was that it was possible to use waste tire
rubber in pervious concrete, with an appropriate dosage and granular dimension, for increasing the performance
of traditional mix design, in order to achieve pavement materials more and more sustainable.
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INVESTIGATION OF EFFECT ADDITIVE PHASE CHANGE MATERIALS ON THE THERMAL
CONDUCTIVITY

Magdalena Nakielska, Mariusz Chalamonski, Krzysztof Pawlowski
UTP University of Science and Technology in Bydgoszcz, Poland
ABSTRACT

The aim of worldwide policy is to reduce the amount of consumed energy and conventional fuels. An important
branch of the economy that affects the energy balance of the country is construction industry. A today's adult
spends most of his or her life in a closed area where he or she wants to feel comfortable. In order to ensure
thermal comfort of the room, people design heating and cooling systems that consume a lot of energy. In Poland,
since January 1st, 2017 new limit values have been valid regarding energy saving and thermal insulation of
buildings. To meet the requirements of more and more stringent technical and environmental standards, new
technological solutions are currently being looked for. When it comes to the use of new materials, phase-change
materials are being widely introduced into construction industry. Thanks to phase-change materials, we can
increase the amount of heat storage. Great thermal inertia of the building provides more stable conditions inside
the rooms and allows the use of unconventional sources of energy such as solar energy. A way to reduce the
energy consumption of the object is the use of modern solutions for ventilation systems. An example is the solar
chimney, which supports natural ventilation in order to improve internal comfort of the rooms. Numerous studies
are being carried out in order to determine the optimal construction of solar chimneys in terms of materials and
construction parameters. One of the elements of solar chimneys is an absorption plate, which affects the amount
of accumulated heat in the construction. In order to carry out the research on the thermal capacity of the absorption
plate, the first research work has been already planned. The work presents the research results of a heat-transfer
coefficient of the absorption plates samples made of cement, aggregate, water, and phase-change material in
different volume percentage. The work also presents methodology and the research process of phase-change
material samples.
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ANALYSIS OF WITHIN-TEST VARIABILITY OF NON-DESTRUCTIVE TEST METHODS TO EVALUATE
COMPRESSIVE STRENGTH OF NORMAL VIBRATED AND SELF-COMPACTING CONCRETES

Miguel C. S. Nepomuceno 1, Sergio M. R. Lopes 2

1 University of Beira Interior, Portugal
2 University of Coimbra, Portugal

ABSTRACT

Non-destructive tests (NDT) have been used in the last decades for the assessment of in-situ quality and integrity
of concrete elements. An important step in the application of NDT methods concerns to the interpretation and
validation of the test results. In general, interpretation of NDT results should involve three distinct phases leading
to the development of conclusions: processing of collected data, analysis of within-test variability and quantitative
evaluation of property under investigation. The analysis of within-test variability can provide valuable information,
since this can be compared with that of within-test variability associated with the NDT method in use, either to
provide a measure of the quality control or to detect the presence of abnormal circumstances during the in-situ
application. This paper reports the analysis of the experimental results of within-test variability of NDT obtained
for normal vibrated concrete and self-compacting concrete. The NDT reported includes the surface hardness test,
ultrasonic pulse velocity test, penetration resistance test, pull-off test, pull-out test and maturity test. The obtained
results are discussed and conclusions are presented.



World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

WwWiWimeaus org

IMPACT OF MODIFICATION OF AUTOCLAVED AERATED CONCRETE WITH HIGH-IMPACT
POLYSTYRENE

Sylwia Brelak, Ryszard Dachowski
Kielce University of Technology, Poland
ABSTRACT

Autoclaved aerated concrete (AAC) is one of the most frequently used building materials. Its advantages can
include low bulk density, high thermal insulation and high fire resistance. This material also has a relatively high
compressive strength, but not to a high enough in this respect was competitive with other construction materials.
One of the directions for the improvement of physical and mechanical properties of autoclaved aerated concrete
is a modification of its composition. Due to the significant improvement of the properties (ie. the compressive
strength and water absorption) modified autoclaved aerated concrete high-impact polystyrene was decided to
continue the research on the effects of this additive. The aim of this article is to present the impact of high-impact
polystyrene dust on phase composition and physical and mechanical properties of AAC. The modified product
was analyzed X-ray examination and sound insulation and frost resistance. The tests show that the addition of
the high impact polystyrene has a better effect on the improvement of AAC properties. The additive increased the
sound insulation and higher frost resistance. The results of research performed on the modified autoclaved
aerated concrete products are presented and compared with the properties of the traditional AAC elements. The
impact of introduced polymer on the microstructure of resulting products is briefly featured.
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MODELING OF THE ASPHALT CONCRETE STIFFNESS MODULUS IN THE LINEAR VISCOELASTIC
RANGE

Grzegorz Mazurek, Marek lwanski
Kielce University of Technology, Poland
ABSTRACT

The stiffness modulus is a fundamental parameter that can be used in modeling of the viscoelastic behavior of
bituminous mixtures. On basis of the master curve in the linear viscoelasticity range, the mechanical properties
of asphalt concrete at a different loading time and temperature can be predicted. This paper presents the form
master curve constructed using rheological mathematical models ie. sigmoidal function model (MEPDG),
fractional model, and Baha and co-workers model. These results were confronted with the master curve results
using mechanistic rheological models ie. generalized model Huet-Sayegh, generalized Maxwell model and
Burger's model. For the purposes of this analysis, the reference asphalt concrete mix (denoted as AC16W)
intended for the binder coarse layer and the traffic category KR3 (5x105 <ESAL100kN <2.5x106) was performed.
Measurement of the stiffness modulus of asphalt concrete in steady-state straining pattern was performed using
the simple axial compression- tensile test at controlled strain level. The strain level was constant and was set to
251%41u guaranteeing that the stiffness modulus of asphalt concrete will be tested in a linear viscoelasticity range.
The master curve was formed using the leading of time-temperature superposition principle (TTSP). The stiffness
modulus of asphalt concrete was determined at temperatures of 10 °C and 20 °C and 40 °C at a loading time
(frequency) of 0.1, 0.3, 1, 3, 10, 20 Hz. The model parameters were matched to adopted rheological models using
authorial programs which were based on the nonlinear least squares sum method. As a result, it was found that
all rheological models with satisfactory accuracy can predict changes in a stiffness modulus of a reference asphalt
concrete. In the case of the fractional model and the generalized Maxwell model their accuracy depend on a
number of elements in series. The best fit distinguished Bahia and co-workers model, generalized Maxwell model
and fractional model. In the case of predicting of the phase angle parameter, the largest discrepancies between
experimental and modeled results were obtained using a fractional model. With the exception of the Burger's
model, the model matching quality were obtained as a value greater than 0.985 (determination coefficient) at the
root mean squared error less than 10%. From the point of view of their practical application, it is best to apply a
generalized Huet-Sayegh model and sigmoidal model.
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INVESTIGATION OF EFFECT ADDITIVE PHASE CHANGE MATERIALS ON THE THERMAL
CONDUCTIVITY

Magdalena Nakielska, Mariusz Chalamonski, Krzysztof Pawlowski
UTP University of Science and Technology in Bydgoszcz, Poland
ABSTRACT

The aim of worldwide policy is to reduce the amount of consumed energy and conventional fuels. An important
branch of the economy that affects the energy balance of the country is construction industry. A today's adult
spends most of his or her life in a closed area where he or she wants to feel comfortable. In order to ensure
thermal comfort of the room, people design heating and cooling systems that consume a lot of energy. In Poland,
since January 1st, 2017 new limit values have been valid regarding energy saving and thermal insulation of
buildings. To meet the requirements of more and more stringent technical and environmental standards, new
technological solutions are currently being looked for. When it comes to the use of new materials, phase-change
materials are being widely introduced into construction industry. Thanks to phase-change materials, we can
increase the amount of heat storage. Great thermal inertia of the building provides more stable conditions inside
the rooms and allows the use of unconventional sources of energy such as solar energy. A way to reduce the
energy consumption of the object is the use of modern solutions for ventilation systems. An example is the solar
chimney, which supports natural ventilation in order to improve internal comfort of the rooms. Numerous studies
are being carried out in order to determine the optimal construction of solar chimneys in terms of materials and
construction parameters. One of the elements of solar chimneys is an absorption plate, which affects the amount
of accumulated heat in the construction. In order to carry out the research on the thermal capacity of the absorption
plate, the first research work has been already planned. The work presents the research results of a heat-transfer
coefficient of the absorption plates samples made of cement, aggregate, water, and phase-change material in
different volume percentage. The work also presents methodology and the research process of phase-change
material samples.
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PREDICTING COMPRESSIVE AND FLEXURAL STRENGTH OF NANO-SILICA (NS) MODIFIED HIGH-
VOLUME FLY ASH (FA) MORTARS AT ELEVATED TEMPERATURES USING ARTIFICIAL NEURAL
NETWORK (ANN) AND MULTIPLE LINEAR REGRESSION (MLR) MODELS

Babak Behforouz
Islamic Azad University, Iran
ABSTRACT

This paper concentrates on the results of some experimental researches on the compressive and flexural strength
of Nano-Silica (NS) modified high-volume fly ash (FA) mortars at elevated temperatures. This work focused on
concrete mixes has water/binder ratio of 0.4, which contained constant total binder content of 440 kg/m”3,
respectively. The concrete mixes had different dosages of a superplasticizer based on polycarboxylic with the
constant dosage of 0.8 kg/m”3 polypropylene fiber. In experimental research that is used in this paper, cement
was replaced by high-volume FA combined with colloidal NS to access high strength mortars with high residual
strength after exposure to high temperatures of 400 °C and 700 °C. Based on the experimental results, the existing
equations for anticipating the compressive and flexural strength of NS modified high-volume FA mortars at
elevated temperatures were not exact enough. Therefore, it is decided to use artificial neural networks (ANN) for
anticipating the compressive and flexural strength of this kind of mortar. The conclusion was that the multi-layer
perceptron (MLP) networks could predict compressive and flexural strength in all conditions, but MLR models
were not exact enough in some circumstances. On the other hand, MLP networks were more users friendly and
they converged to the final networks quicker.
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THE USAGE OF CRUSHED CONCRETE FINES IN DECORATIVE CONCRETE
Antony Pilipenko, Sofia Bazhenova
Moscow State University of Civil Engineering, Russia
ABSTRACT

The article is devoted to the questions of usage of crushed concrete fines from concrete scrap for the production
of high-quality decorative composite materials based on mixed binder. The main problem in the application of
crushed concrete in the manufacture of decorative concrete products is extremely low decorative properties of
crushed concrete fines itself, as well as concrete products based on them. However, crushed concrete fines could
have a positive impact on the structure of the concrete matrix and could improve the environmental and economic
characteristics of the concrete products. Dust fraction of crushed concrete fines contains non-hydrated cement
grains, which can be opened in screening process due to the low strength of the contact zone between the
hydrated and non-hydrated cement. In addition, the screening process could increase activity of the crushed
concrete fines, so it can be used as a fine aggregate and filler for concrete mixes. Previous studies have shown
that the effect of the usage of the crushed concrete fines is small and does not allow to obtain concrete products
with high strength. However, it is possible to improve the efficiency of the crushed concrete fines as a filler due to
the complex of measures prior to mixing. Such measures may include a preliminary mechanochemical activation
of the binder (cement binder, iron oxide pigment pigment, microsilica and crusher concrete fines), as well as the
usage of polycarboxylate superplasticizers. The development of specific surface area of activated crushed
concrete fines ensures strong adhesion between grains of binder and filler during the formation of cement stone
matrix. The particle size distribution of the crushed concrete fines could achieve the most dense structure of
cement stone matrix and improve its resistance to environmental effects. The authors examined the mechanisms
of structure of concrete products with crushed concrete fines as a filler. The results of studies of the properties of
the crushed concrete fines were provided. It is shown that the admixture of the crushed concrete fines has little
effect on the color characteristics of the decorative concrete products. The preferred options to improve the
surfaces of decorative concrete are also proposed.
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CHARACTERISTICS OF RECYCLED CONCRETE AGGREGATES FROM PRECAST SLAB BLOCK
BUILDINGS

Vaclav Venkrbec, Svatava Henkova
Brno University of Technology, Faculty of Civil Engineering, Czech Republic
ABSTRACT

Prefab slab block buildings (PSBB) typically and frequently occur in Central and Eastern Europe, as well as
elsewhere in the world. Some of these buildings are currently used beyond their service life capacity. The
utilization of recycled materials from these buildings with regard to applying the principles of sustainable
construction and using recycled materials will probably be significant in the following years. The use of recycled
concrete aggregates (RCA) in new concrete requires verification/testing of the mechanical properties of recycled
aggregates. The properties of recycled materials of prefabricated slab block buildings executed between 1950s
to 1990s are not sufficiently known. The reason is the documentation of the manufacturing processes is not
available, and also it is difficult to declare technological discipline during the execution of these buildings. The
demolition of these buildings is a very rare today, but it can be assumed an increase in demolitions of these
buildings in the future. The aim of the contribution is to present a case study of the demolition of slab block building
with emphasis on RCA using. The paper presents the results of the tests according to European standards for
determining the mechanical properties of the RCA. The paper describes and evaluates tests such as
Determination of particle size distribution - Sieve Analysis, Aggregate fines particles analysis, and Determination
of particle density and water absorption. The results of the tests are compared with the properties of natural
aggregate. The general boundary conditions of RCA patrticular tests are presented. The article concludes by
establishing methodology for testing process of recycled aggregates applicable for slab block buildings demolition
processes.
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THE CULTIVATION OF BAMBOO AS A WAY TO IMPROVE ENVIRONMENTAL QUALITY ON THE
TROPICAL COAST OF GRANADA, SPAIN AND ITS APPLICATIONS IN CONSTRUCTION

Ana Maria Cruz-Valdivieso, Juan Manuel Santiago-Zaragoza, Francisco Javier Lafuente-Bolivar
University of Granada; Spain
ABSTRACT

The Tropical Coast of Granada presents the singularity of enjoying the unique subtropical climate of all continental
Europe. This has improved its agricultural exploitation for centuries, helping to his valuable landscape and
agricultural ecosystem. The recent transformation brought about by the progressive abandonment of traditional
crops, the rise of greenhouse agriculture and urban growth could accelerate the consequences of the effects of
climate change on this territory. This work is part of a line of research on the use of new materials, namely woody
bamboos (Bambuseaes). It intends to corroborate the hypothesis of the suitability of the cultivation of these
subtropical species in the region as a measure of adaptation to the climate change, environmental improvement
and economic alternative. The hypothesis is based on the capacities of these species to adapt themselves to the
soil of the old sugarcane crops that are currently untapped, their ability to exert powerful CO2 sinks and their
suitability to regenerate both soil and Biodiversity, not forgetting that woody bamboos generate a material with a
demand for exponential growth due to its physical and aesthetic qualities. A second hypothesis within this line of
research is to demonstrate the applicability of Guadua Angustifolia (Bambuseaes) as a construction material in
Spain. The vernacular architecture of the tropical regions where bamboo is grown has always been used as a
building material. At present, due to its high strength, rapid growth and lightness, bamboo has been applied in
construction in a masterful way in countries like Colombia, Mexico, China or Germany. In Spain the construction
with bamboo has not yet been developed, with the curved roof of Barajas Airport T4 being the largest construction
in which bamboo has been applied, although without structural purposes. For this study we start with a preliminary
information such as the preexistence of specific bamboo crops, the reproduction of local bamboo, the analysis of
soil samples at different points in the Tropical Coast to verify the suitability of the land, with positive results
(Bambusa vulgaris species) obtaining values similar to those of Guadua Angustifolia, the design and construction
of a prototype of bamboo structure, with study and application of structural connections and the recent patent for
a constructive system of walls and wooden decks by Guadua Angustifolia in Mexico by the architect JoA£o
Caeiro, whom we maintains direct contact with, among other studies. The objectives of this research are several,
such as the demonstration of the adaptation of the bamboo Guadua Angustifolia on the Tropical Coast to be used
as local material and the suitability of the bamboo Guadua Angustifolia as a structural building material.
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COMPARISON OF FAILURE PROCESS OF BENDED BEAMS REINFORCED WITH STEEL BARS AND
GFRP BARS

Norbert Olczyk, Maria Kaszynska, Jaroslaw Blyszko
West Pomeranian University of Technology, Poland
ABSTRACT

Fiber Reinforced Polymer (FRP) composite rebar has been used in structures for several years. It has many
characteristics, which not only are equal to those of steel rebar, but significantly surpass them. This type of rebar
has high corrosion resistance, much higher tensile strength and electromagnetic neutrality. Also, because of their
low weight and easy processing composite rebar is convenient in logistics and use. Development of architectural
concrete technology in past years opens new, interesting perspectives for use of composite rebar. However,
implementation of those concretes in structures is often burdened with many issues, especially concerning faulty
performance. One of it is rebar corrosion, visible on the surface of the element as rusty stains. Even in case of
properly developed structure which meets all the requirements for texture, porosity or color uniformity, rusty stains
can completely destroy the final decorative effect of concrete’s surface. Despite many advantages, use of
composite rebar in reinforced constructions creates significant number of new “behaviors” of construction in its
different stages. Constructions reinforced with steel rebar will behave differently than ones with composite FRP
rebar under continuous load, in case of a fire, exposure to aggressive environment or breaking. In the latter,
significant role plays its linear-elastic behavior in the whole tensile range till rupture. This means that the FPR
rebar does not show plastic deformation and bearing capacity failure is abrupt, not providing any preceding signs,
which needs to be included as additional reduction coefficient during designing. The article presents results of
research and analysis of destructive tests of concrete beams reinforced with traditional steel rebar and beams
reinforced with composite rebar (GFRP) made of glass fiber and braided with basaltic. Four single-span simply
supported beams under static load were tested. The top bars (»8 mm) as well as stirrups (P6 mm) were made
of B500A steel. The bottom bars were made from the steel in first two beams and GFRP in the other two, all of
them with 8 mm diameter. In both cases the reinforcement ratio was the same. The use of composite rebar
propagates the occurrence of much bigger cracking than use of steel rebar with the same diameter. Observed
cracks from the start are deeper and wider. The cracking of the elements reinforced with GFRP has untypical
development and can cause issues in the evaluation of the strain. The cracks in beams reinforced with GFRP
from the very start had the same width or were wider than limit width (0,4 mm) even though the ratio of failure
moment to cracking moment (MRd/Mcr) was over 3.



MCAUS.,  World Multidisciplinary
L0 JHNY - Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

INFLUENCE OF METAKAOLIN AND SILICA FUME ON EARLY AGE CEMPRESSIVE STRENGTH AND
HEAT OF HYDRATION OF HIGH-PERFORMANCE CONCRETE

Szymon Skibicki, Maria Kaszynska
West Pomeranian University of Technology, Szczecin, Poland
ABSTRACT

High-performance concrete (HPC) which contains bigger amounts of both higher grade cement and pozzolanic
additives generates more hydration heat than the normal concrete. Prolonged period of action of the elevated
temperature influences the rate of hydration process in result affecting the development of early-age strength and
subsequent mechanical properties. The purpose of the presented research is to determine the relationship
between the kinetics of the heat generation process and the compressive strength of early-age high performance
concrete. All mixes were based on the Portland Cement CEM | 52,5 with between 7,5% to 15% of the cement
mass replaced by the silica fume and metakaolin. Two characteristic for HPC water/binder ratios of w/b = 0.2
and w/b = 0.3 were chosen. A superplasticizer was used to maintain a 20-50 mm slump. Compressive strength
was determined at 8h, 24h, 3, 7 and 28 days on 10x10x10 cm specimens that were cured in a calorimeter in a
constant temperature of T = 200C. The temperature inside the concrete was monitored continuously for 7 days.
The study determined that the early-age strength (t<24h) of concrete with reactive mineral additives is lower than
concrete without them. This is clearly visible for concretes with metakaolin which had the lowest compressive
strength in early stages of hardening. The amount of the superplasticizer significantly influenced the early-age
compressive strength of concrete. Concretes with additives reached the maximum temperature later than the
concretes without them.
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INVESTIGATION OF HYDRAULIC BINDING CHARACTERISTICS OF LIME BASED MORTARS USED IN
HISTORICAL MASONRY STRUCTURES

Adil Binal
Hacettepe University, Turkey
ABSTRACT

In the historic masonry structures, hard and large rock fragments were used as the construction materials. The
hydraulic binder material prepared to keep this used material in its entirety is a different material than the cement
used today. Khorasan mortar made by using aggregate and lime exhibits a more flexible structure than the
concrete. This feature allows the historic building to be more durable. There is also a significant industrial value
because of the use of Khorasan mortar in the restoration of historic masonry structures. Therefore, the calculation
of the ideal mixture of Khorasan mortar and the determination of its mechanical and physical properties are of
great importance in terms of preserving historic buildings. In this study, the mixtures of different lime and brick
fractions were prepared. It was determined that Khorasan mortar showed the highest compressive strength in
mixtures with water/lime ratio of 0.55 and lime/aggregate ratio of 0.66. By keeping the mixing ratio constant, it
was observed that the strengths of the samples kept in the humidity chamber for different curing times increased
day by day. The early strength values of samples with the high lime/aggregate ratio (I/a: 0.83) were higher than
those with the low lime/aggregate ratio (I/a: 0.5). For the samples with low lime/aggregate ratio, there was an
increase in the strength values depending on the curing period. As the cure duration increases, a chemical
reaction takes place between the lime and the brick fracture, and as a result of this reaction, the strength values
are increased.
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THE USAGE OF THREE DIFFERENT FLY ASHES FOR PREVENTING EXPANSION IN MORTAR DUE TO
ALKALI-SILICA REACTION

Adil Binal
Hacettepe University, Turkey
ABSTRACT

Fly ashes are preferred raw or additive materials in cement manufacturing and producing concrete due to its
pozzolanic activity and cementitious properties. The strength and workability of concrete can successfully be
increased by the addition of fly ash. In this study, fly ashes of three different coal-burning power plants and
distinctive combustion furnace of them were used for preventing expansion due to alkali-silica reactions in a
mortar. In this direction, fly ashes of Kangal (Sivas), Soma (Manisa) and Cayirhan (Ankara) coal-burning power
plants were added in different proportions (fly ash replace from 10 to 40 percent of the Portland cement) in mortar
including chert (reactive aggregate) and the developing of alkali-silica reactions in mortar was observed. Standard
test method for potential alkali reactivity of aggregates (ASTM C 1260-Mortar bar test) was applied in tests. The
expansions in mortar bars were reduced from 0.27% to 0.01% by addition of fly ash. At least expansion in mortar
bar tests was achieved when fly ash at 40 percent was used in the mix. However, the fly ash usage can always
not prevent expansion due to alkali-silica reactions in a mortar and sometimes fly ash additive increase's
expansion in a mortar. Fly ashes of coal-burning power plants contain different types of minerals and chemical
compositions because coal sources of power plants are different. At the end of mortar bar tests, thin sections
were prepared for fluorescence microscopy examinations. The developing of alkali-silica gel in the mortar bar was
observed by fluorescence microscopy under the ultraviolet light.
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PERFORMANCE OF HYDROPHOBISATION TECHNIQUES IN CASE OF RC STRUCTURES
Tomasz Blaszczynski, Mateusz Osesek, Blazej Gwozdowski,Miroslaw llIski
Poznan University of Technology, Poland
ABSTRACT

Concrete is, unchangeably, one of the most frequently applied building materials, also in the case of bridges,
overpasses or viaducts. Along with the aging of such structures, the degradation of concrete, which may
accelerate the corrosion of reinforcing steel and drastically decrease the load-bearing capacity of the structure,
becomes an important issue. The paper analyzes the possibilities of using deep hydrophobisation in repairing
reinforced concrete engineering structures. The benefits of properly securing reinforced concrete structures from
the damaging effects of UV radiation, the influence of harmful gases, or progression of chlorine induced corrosion
have been presented, especially in regards to bridge structures. The need to calculate the costs of carrying out
investments along with the expected costs of maintaining such structures, as well as the high share of costs
connected with logistics, has also been indicated in the total costs of repair works.
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RESEARCH OF LIGHTWEIGHT CONCRETE BASED ON SINTERED LIGHWEITGHT AGGREGATE
Natalia Ciak, Marek J. Ciak
University of Warmia and Mazury, Poland
ABSTRACT

Dynamic growth of the standard of living depends on the intensive development of a number of sectors of the
economy. However, without sufficient energy productions it would be impossible. Production of a huge amount of
energy requires to process respectively large quantities of a variety of fuels. One of the most popular are hard
coal and brown coal. As a result, there are formed "waste products" also known as Coal Combustion By-Products
(CCBs) surging in landfills or used in many industries, including construction. While fly ash has been applied for
a long time, the ashes and slags surging in landfills have not. In recent years, one can notice that there appear
artificial aggregates on the market which are obtained by sintering, inter alia, such types of raw materials. This
paper presents the results of the research (conducted at the Institute of Building Engineering, University of Warmia
and Mazury) on the possibility of the use of sintered aggregate in lightweight concrete technology. Lightweight
aggregates (LWA) have been successfully used as a filler in concrete compositions for a long time (lightweight
concrete). The article presents the tests results of mixture and concrete containing the aggregate obtained from
the long-time piled ashes (3 different in terms of particle size aggregate composition) with dispersed reinforcement
and superplasticizer admixture. This study contains the results of the concrete mixture as well as the hardened
concrete.
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DEVELOPMENT OF ADHESIVE FREE ENGINEERED WOOD PRODUCTS
Zhongwei Guan
University of Liverpool, UK
ABSTRACT

Engineered wood products (EWP) are now widely used in modern construction with more than 5,000,000 m3 of
glulam and CLT produced annually alone. Those EWP often carry a more desirable economic impact on a building
project than standard milled wood due to ease of installation and reduced labour costs. They also offer relatively
longer design life in comparison to traditional sawn timber as they are not as susceptible to rot or similar
atmospheric or environmental effects to the same extent. Despite of these positive aspects, unfortunately they do
hold some drawbacks. EWP have a higher degree of chemical use incorporated in their manufacturing process
compared to standard sawn timber. This chemical use mainly involves the adhesives being used to bond the
wood laminates and finger joints in order to make laminations of the required length. In general, the production of
one cubic meter of glulam timber requires 5 kg of phenol-resorcinol-formaldehyde (PRF) and 1 kg of melamine-
urea formaldehyde (MUF). These adhesives tend to be organic adhesives that use aldehydes in their base chains.
Throughout the extended life span of these products from manufacture to disposal, they emit formaldehyde and
other volatile organic compounds (VOCSs). The manufacturing process for those products is also complicated with
attributing to a higher embodied energy count, 10.75 MJ/kg for EWP as opposed to 7.60 MJ/kg for sawn timber.
Certain air emissions contribute to global warming, acid rain, and smog formation throughout the life cycle of a
current engineered wood product. Recycling is generally difficult for such wood products (structures) due to their
composition (adhesives and metallic fasteners) and the end of life is typically disposal in landfill sites, which is
considered an emission to land. In addition, structural EWP and sawn timber elements are usually connected by
steel plates or dowels and the manufacture of these traditional fasteners uses large amounts of energy. This in
turn produces significant emissions of CO2. This paper is to tackle the above problems, with an alternative and
more environmentally friendly method of connecting wood laminates and joining structural members by using
compressed wood (CW) dowels and fasteners. This form of connection and joioning systems helps to achieve
EU targets for delivering low impact buildings whilst potentially increasing the market for thousands of hectares
of sustainably managed farmgrown timber. There are many other advantages which include: reductions in VOCs
and CO2; easy to reuse, recover and recycle; improved fire protection; improved joint tightness (due to moisture-
dependent swelling); low self-weight. Therefore, the proposed research is to achieve novel use of natural fibre
building materials and to tackle sustainability of the fundamental building materials to help deliver sustainable
future built infrastructures.



World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

WwWiWimeaus org

EXPERIMENTAL STUDY ON MODIFICATION OF CONCRETE WITH ASPHALT ADMIXTURE
Michal Boltryk, Dorota Malaszkiewicz, Edyta Pawluczuk
Bialystok University of Technology, Poland
ABSTRACT

Durability of engineering structures made of cement concrete with high compressive strength is a very vital issue,
especially when they are exposed to different aggressive environments. Concrete resistance to weathering
actions and chemical attack can be improved by combined chemical and mechanical modification of concrete
microstructure. Asphalt admixture in the form of asphalt paste (AP) was used for chemical modification of cement
composite microstructure. Concrete structure was formed using special technology of compaction. A stand for
vibro-vibropressing with regulated vibrator force and pressing force was developed. The following properties of
the modified concrete were tested: compressive strength, water absorption, freeze-thaw resistance, scaling
resistance in the presence of deicing agents, chloride migration, resistance to CO2 and corrosion in aggressive
solutions. Corrosion resistance was tested in 1.8% solutions of NH4CIl, MgS0O4, (NH2)2CO and CaCl2 which were
altered every 7 days; the experiment lasted 9.5 months. Optimum compaction parameters in semi-industrial
conditions were determined: ratio between piston stress (Qp) and external top vibrator force (Po) in the range
0.4A--0.5; external top vibrator force 4 kN. High strength concretes with compressive strength fcm=60A-70 MPa,
very low water absorption (<1%) and high resistance to aggressive environments were obtained in this study. AP
content was reduced from 10% (previous investigations) to 2-4% of cement mass thanks to the special compaction
method. Excellent chloride ion penetration resistance and carbonation resistance of concrete containing AP
admixture is due to the asphalt barrier formed in pores of cement hydrates against dioxide and chloride ions.
Concrete specimens containing AP 4% c.m. and consolidated by vibro-vibropressing method proved to be
practically resistant to highly corrosive environment Vibro-vibropressing compaction technology of concrete
modified with AP can be applied in prefabrication plants for production of elements for road, bridge and hydraulic
engineering constructions.
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THORIUM AND URANIUM IN THE ROCK RAW MATERIALS USED FOR THE PRODUCTION OF BUILDING
MATERIALS

Agnieszka Pekala
Rzeszow University of Technology, Poland
ABSTRACT

Thorium and uranium are constant component of all soils and most minerals thereby rock raw materials. They
belong to the particularly dangerous elements because of their natural radioactivity. Evaluation of the content of
the radioactive elements in the rock raw materials seems to be necessary in the early stage of the raw materials
evaluation. The rock formations operated from deposits often are accumulated in landfills and slagheaps where
the concentration of radioactive elements can be many times higher than under natural conditions. In addition,
this phenomenon may refer to buildings where rock raw materials are often the main component of the
construction materials. The global control system of construction products draws particular attention to the
elimination of used construction products containing excessive quantities of natural radioactive elements. In the
presented study were determined the content of thorium and uranium in rock raw materials coming from the
Belachatow lignite deposit. The Belchatow lignite deposit extracts mainly lignite and secondary numerous
accompanying minerals with the raw material importance. In the course of the field works within the framework of
the carried out work has been tested 92 samples of rocks of varied petrographic composition. Were carried out
analyses of the content of radioactive elements for 50 samples of limestone of the Jurassic age, 18 samples of
kaolinite clays, and 24 samples of siliceous raw materials, represented by opoka-rocks, diatomites , gaizes and
clastic rocks. The measurement of content of natural radioactive elements thorium and uranium based on
measuring the frequency counts of gamma quantum , recorded separately in measuring channels. At the same
time performed measurements on volume patterns radioactive: thorium and uranium. The studies were carried
out in Mazar spectrometer on the powdered material. Standardly performed ten measuring cycles, after which
were calculated the concentration of radioactive elements in the sample. The highest concentration of thorium
and uranium has been found in the clay raw material. Their value was respectively from 8 to 12 ppm for thorium
and from 2.3 to 3.5 ppm for uranium. In carbonate sediments the content of thorium was at the level from 0.5 to
2.1 ppm and uranium from 0.5-2.2 ppm. From a group of siliceous raw materials the diatomites had a highest
concentrations of radioactive elements where the content of thorium was from 1.5 to 1.8 ppm and uranium from
1.3to 1.7 ppm.
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ANALYSIS OF CONCENTRATION OF TOXIC ELEMENTS IN THE MESOZOIC SILICEOUS ROCKS IN
TERMS OF RAW MATERIAL IMPORTANCE

Agnieszka Pekala
Rzeszow University of Technology, Poland
ABSTRACT

As part of an integrated system of environmental protection at every stage of the product life cycle such as: raw
material extraction, its transportation and processing as well the subsequent use and development is required to
carry out actions towards reducing or completely eliminating products that contain harmful substances to the
environment.The purpose of the presented paper is an analysis of concentration of toxic elements in the extracted
siliceous minerals at the initial stage of the raw material recognition. The research material is constituted by rocks
collected from the Mesozoic bedrock from the Belchatow lignite deposit. A group of studied rocks is represented
by diatomites, gaizes, opoka-rocks and light opoka-rocks, enriched with minerals from the group of SiO2. Most of
the recognized petrographic sediments has a real possibility of potential applications in the building materials
industry, but it needs to carry out a detailed and thorough research. The studies of the chemical composition was
determined by atomic absorption spectroscopy (AAS) using a Philips PU 9100Xi Camera SX-100 spectrometer
and an atomic emission spectroscopy with inductively coupled plasma (ICP AES) using PLASMA 40
spectrometer. In the studied barren sedimentary rocks were carried out a chemical analyses and determined the
content of some toxic elements: Pb, Cr, Cd, Ni, Zn, Cu, Co, As, Sr, Ba, Zr. Analysis of the results draws attention
to the high content of cadmium in the case of studied sediments. The concentration of this element in the described
rocks is an average of 0.22 ppm - diatomites, 0.05 ppm - gaizes, 0.4 ppm -opoka-rocks, 2.23 ppm -light opoka-
rocks . It was moreover registered varied concentration of arsenic in diatomites, that is formed in the range of 0.05
ppm - 9.6 ppm, an average of 6.3 ppm. The content of the other designated elements with toxic properties in the
analysed groups of rocks does not exceed the limit values. An increased concentration of cadmium and arsenic
should be considered as an important information in resource research of the studied rocks. The both elements
belong to the easily soluble elements as a result of weathering processes. Cadmium is one of the most dangerous
toxicological environmental elements. It is easily absorbed and relatively long stopped in humans and animals
organism. It also seems that the increased concentration in the siliceous rocks results from the nature of the
lignite from the Belchatow lignite deposit, outstanding higher cadmium content in relation to the observed lignite
of the world.
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INVESTIGATION OF THE INFLUENCE OF WASTE BASALT POWDER ON SELECTED PROPERTIES OF
CEMENT PASTE AND MORTAR

Magdalena Dobiszewska
UTP University of Science and Technology, Bydgoszcz, Poland
ABSTRACT

Concrete is the most widely used man-made construction material in civil engineering applications. The
consumption of cement and thus concrete, increases day by day along with the growth of urbanization and
industrialization and due to new developments in construction technologies, population growing, increasing of
living standard. Concrete production consumes much energy and large amounts of natural resources. It causes
environmental, energy and economic losses. The most important material in concrete production is cement.
Cement industry contributes to production of about 7% of all CO2 generated in the world. Every ton of cement
production releases nearly one ton of CO2 to atmosphere. Thus the concrete and cement industry changes the
environment appearance and influences it very much. Therefore it has become very important for construction
industry to focus on minimizing the environmental impact, reducing energy consumption and limiting CO2
emission. The need to meet these challenges has spurred an interest in the development of a blended Portland
cement in which the amount of clinker is reduced and partially replaced with mineral additives - supplementary
cementitious materials (SCMs). Many researchers have studied the possibility of using another mineral powder
in mortar and concrete production. The addition of marble dust, basalt powder, granite or limestone powder
positively affects some properties of cement mortar and concrete. This paper present an experimental study on
the properties of cement paste and mortar with basalt powder. It is the waste from the preparation of aggregate
used in asphalt mixture production. Previous studies have shown that analysed waste used as a fine aggregate
replacemnet, has a beneficial effect on some properties of mortar and concrete, i.e. compressive strength, flexural
strength and freeze resistance also. The present study shows the results of the research concerning the
modification of cement paste and mortar with basalt powder. The modification consists in that the powder waste
is added as partial replacement of cement. Four types of common cement were examined, i.e. CEM |, CEM II/A-
S, CEM II/A-V and CEM I1I/B-V. The percentages of basalt powder in this research are 0%, 1%, 2%, 3%, 4%, 6%,
8% and 10% by mass. The addition of basalt powder was found to improve the strenght of cement mortar. The
use of mineral powder as the partial substitution of cement allows for the effective management of industrial waste
and improves some properties of cement mortar.
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THE NEED OF IDENTIFICATION OF THE CONCRETE PARAMETERS IN THE WEAKEST ZONE OF
INDUSTRIAL FLOOR

Bohdan Stawiski 1, Lukasz Radzik 2

1 University of Zielona Gora
2 Wroclaw University of Science and Technology, Poland

ABSTRACT

The method of the industrial floors exploitation leads to requirements of the highest strength of their upper zone.
Physical phenomena occurring during the compaction and hardening of the concrete cause different strength
distribution. In the top zone of industrial floors the strength is significantly lower (over a dozen MPa) than the
strength in the bottom zone (several dozen MPa). Standard test of control samples do not detect this fact.
Processes of the application and finishing of embedded mineral-aggregate hardeners (dry shakes) can be
regarded as uncontrolled. The effects of the use of dry shakes are not checked. In combination with the
phenomenon of bleeding, they often fail by delamination. This paper presents the results of industrial floor testing.
The ultrasonic pulse velocity method with dry point contact transducers was used. The results show how upper
layer strength was reduced, and how dry shakes application affected on the strength of the floor. The strength
distribution in hardened concrete, which delaminated from the rest of the floor was presented as well. The
extension of compulsory control tests of concrete samples was proposed. In authors opinion particular attention
should be paid for 3 centimeters of the upper layer.
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MATHEMATICAL METHODS OF SYSTEM ANALYSIS IN CONSTRUCTION MATERIALS
Irina Garkina, Alexander Danilov
Penza State University of Architecture and Construction, Russia
ABSTRACT

System attributes of construction materials are defined: complexity of an object, integrity of set of elements,
existence of essential, stable relations between elements defining integrative properties of system, existence of
structure, etc. On the basis of cognitive modeling (intensive and extensive properties; the operating parameters)
materials (as difficult systems) and creation of the cognitive map the hierarchical modular structure of criteria of
quality is under construction. It actually is a basis for preparation of the specification on development of material
(the required organization and properties). Proceeding from a modern paradigm (model of statement of problems
and their decisions) of development of materials, levels and modules are specified in structure of material. It when
using the principles of the system analysis allows to considered technological process as the difficult system
consisting of elements of the distinguished specification level: from atomic before separate process. Each element
of system depending on an effective objective is considered as separate system with more detailed levels of
decomposition. Among them, semantic and qualitative analyses of an object (are considered a research objective,
decomposition levels, separate elements and communications between them come to light). Further formalization
of the available knowledge in the form of mathematical models (structural identification) is carried out;
communications between input and output parameters (parametrical identification) are defined. Hierarchical
structures of criteria of quality are under construction for each allocated level. On her the relevant hierarchical
structures of system (material) are under construction. Regularities of structurization and formation of properties,
generally are considered at the levels from micro to a macrostructure. The mathematical model of material is
represented as set of the models corresponding to private criteria by which separate modules and their levels (the
mathematical description, a decision algorithm) are defined. Adequacy is established (compliance of results of
modeling to experimental data; is defined by the level of knowledge of process and validity of the accepted
assumptions). The global criterion of quality of material is considered as a set of private criteria (properties).
Synthesis of material is carried out on the basis of one-criteria optimization on each of the chosen private criteria.
Results of one-criteria optimization are used at multicriteria optimization. The methods of developing materials as
single-purpose, multi-purpose, including contradictory, systems are indicated. The scheme of synthesis of
composite materials as difficult systems is developed. The specified system approach effectively was used in
case of synthesis of composite materials with special properties.
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EFFECT OF INDUSTRIAL WASTE ON PHYSICAL AND TECHNICAL PROPERTIES OF FINE-GRAINED
CONCRETE

Grigoriy lvanovich Yakovlev, Alexandr Alexandrovich Vdovin, Svetlana Andreevena Potorochina
Izhevsk State Technical University, Russia
ABSTRACT

The peculiarities of climatic latitudes in Russia characterized with a wide range of freeze-thaw temperature
determine the increasing of strength and frost resistance as one of the main tasks to be addressed when
producing concrete compositions. At the same time, one of the current trends in construction materials science is
utilization of industrial waste in the production of building composites. The use of waste of fabricated rubber and
asbestos cement products as modifying additives of the structure and properties of fine-grained concrete improves
physical and mechanical characteristics of materials, contributes to the expansion of the resource base and
reducing the anthropogenic load on the ecosystem. The research focuses on the effect of ground waste of
asbestos cement products on the properties and structure of cement composition. Using man-made additive
improves the physical and mechanical characteristics of the composite, including flexural strength, due to
reinforcing the cement matrix. The study also considers the changes in the physical and mechanical properties of
concrete caused by adding rubber crumb from recycled automobile tires. Crumb together with Portland cement is
previously subjected to mechanical activation. Using man-made polymer additive as a fine aggregate in cement
concrete and mortars contributes to the formation of a damper and an increase in bending forces when the
material is loaded. It is shown that, depending on the time of mechanical activation of the composition, the strength
characteristics of set cement increase. The use of rubber crumb provides prerequisites for improving the durability
of materials based on mineral hydraulic binders. The research has found that, disperse man-made additives being
used jointly, synergistic effect is provided by reinforcement with asbestos fibers, absorption of dynamic loads and
various deformations by rubber fraction. This results in simultaneous inhibition and prevention of cracks
appearance, which are stress points contributing to a significant increase in the physical and mechanical
characteristics of cement composite.
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REVIEW ON THE TRADITIONAL USES AND POTENTIAL OF TOTORA (SCHOENOPLECTUS
CALIFORNICUS) AS CONSTRUCTION MATERIAL

Juan Hidalgo, Justo Garcia
Polytechnic University of Madrid, Spain
ABSTRACT

The recent advances in the wood construction field have demonstrated the feasibility and advantages of using
wood-based materials in tall buildings structures and other constructive uses, which could lead to a net reduction
in CO2eq emissions of the construction sector by replacing high-energy consuming materials like concrete or
steel, with wood and biomass-based materials. Among these biomass-based materials are the Non-Timber Forest
Products (NTFP) which are plants that can provide important contributions to the construction sector and help to
reduce the net CO2eq emissions of the building industry. One of these plants is the totora (Schoenoplectus
Californicus) that has been long used by several communities for making handicrafts and as construction material.
Recent studies on this plant have analyzed its properties and its feasibility to be used for producing materials of
interest to the contemporary building industry. The totora is a bulrush that grows in lakes and marshes in America
from California to Chile and some of the Pacific islands. It grows from the sea level to 4500maasl, it can grow in
fresh water and estuaries, and it is resistant to water level changes and drought. This bulrush has been used by
many cultures as medicine, food, forage, material for building houses, boats and different handicrafts. The most
important examples of the use of totora in the world are the floating islands of the Uros in Lake Titicaca. The Uros
people have developed traditional techniques for building their homes, boats, and even the artificial islands where
they live on with methods based almost exclusively on the totora. This way of living and production system has
been maintained for more than 500 years. This review is about the main constructive techniques that have been
used for traditional construction in totora and some of the recent researches that have been recently made on this
subject. Experiments in architecture and industrial design objects made with totora have shown its versatility,
durability and high aesthetic value which is exploited in object design and architectural finishes. Additionally,
recent studies on the insulating capacity of totora samples have determined an average conductivity of 0,06 W/mK,
which is comparable to some of the common insulating materials in the current market. The review of the historical
uses and recent studies on this material indicate its potential in the contemporary construction field along with
other environmental benefits. One of the key features is the totora productivity that can be as much as 56 tons of
dry matter per hectare per year, which is near 5 times the average production of a conifer plantation. Therefore,
to foster the research about its feasible applications in the contemporary construction field could lead to the
reduction of the pressure on wood forests and plantations by developing a new material source for the construction
industry.
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MODIFICATION OF LIME MORTARS WITH SYNTHESIZED ALUMINOSILICATES

Valentina I. Loganina 1, Marija E. Sadovnikova 1, Walery Jezierski 2, Dorota Malaszkiewicz 2

1 Penza State University of Architecture and Construction, Russia
2 Bialystok University of Technology, Poland

ABSTRACT

The increasing attention for restoration of buildings of historical and architectural importance has increased the
interest for lime-based binders, which could be applied for manufacturing repair mortars and plasters compatible
with historical heritage. Different additives, admixtures or fibers may be incorporated to improve mechanical and
thermal features of such materials. In this study synthesized silicates (SA) were applied as an additive for lime
mortar. The technology of synthesis consisted in the deposition of aluminosilicates from a sodium liquid glass by
the aluminum sulphate Al2(SO4)3. The goal of this investigation was to develop a new method of aluminosilicates
synthesis from a sodium liquid glass and using this new material as a component for lime mortar. Aluminosilicates
were precipitated from the solution of aluminum sulfate Al2(SO)3 and sodium silicate. SA were then used as an
additive to calcareous compositions and their influence was tested. Mortars were prepared with commercial air
lime and siliceous river sand. Air lime binder was replaced by 5 and 10 wt.% of SA. Calcareous composition
specimens were formed at water/lime ratio 1.0. The following analysis were made: grain size distribution of SA,
X-ray diffraction analysis (XRD), sorption properties, plastic strength and compressive strength of lime mortars.
XRD pattern of the SA shows the presence of thenardite, gibbsite and amorphous phase represented by
aggregate of nano-size cristobalite-like crystallites. Application of SA leads to increase of compressive strength
after 90 days of hardening by 28% and 53% at SA content 5 and 10% respectively comparing to specimens
without this additive. Contents of chemically bound lime in the reference specimens after 28 days of hardening in
air-dry conditions was 46.5%, while in specimens modified with SA contained 50.0-55.3% of bound lime
depending on filtrate pH. This testifies to high activity of calcareous The new blended lime mortar was developed
based on SA. The following conclusions can be pointed out: a. the best synthesis parameters are: aluminum
sulfate solution pH=1.5, liquid glass modulus 2.88 and filtrate pH=5; b. SA in lime composites are effective as
structure-forming additives; c. the chemical interaction between SA and lime is proved based on chemically bound
lime; d. both plastic and compressive strength increased after addition of SA.
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REVIEW OF THE AIR-COUPLED IMPACT-ECHO METHOD FOR NON- DESTRUCTIVE TESTING
Piotr Nowotarski, Sebastian Dubas, Roman Miwlicz
Poznan University of Technology, Poland
ABSTRACT

The article presents the general idea of Air-Coupled Impact-Echo (ACIE) method which is one of the non-
destructive testing (NDT) technique used in construction industry. One of the main advantages of the general
Impact Echo (IE) method is that it is sufficient to access from one side to that of the structure which greatly facilitate
research in the road facilities or places which are difficult to access and diagnose. The main purpose of the article
is to present state-of-the-art related to ACIE method based on the publications available at Thomson Reuters
Web of Science Core Collection database (WOS) with the further analysis of the mentioned methods. Deeper
analysis was also performed for the newest publications published within last 3 years related to ACIE for
investigation on the subject of main focus of the researchers and scientist to try to define possible regions where
additional examination and work is necessary. One of the main conclusions that comes from the performed
analysis is that ACIE methods can be widely used for performing NDT of concrete structures and can be
performed faster than standard IE method thanks to the Air-coupled sensors. What is more 92,3% of the analysed
recent research described in publications connected with ACIE was performed in laboratories, and only 23,1% in-
situ on real structures. This indicates that method requires further research to prepare test stand 100% ready
perform analysis on real objects outside laboratory conditions. Moreover algorithms that are used for data
processing and later presentation in ACIE method are still being developed and there is no universal solution
available for all kinds of the existing and possible to find defects, which indicates possible research area for further
works. Authors are of the opinion that emerging ACIE method could be good opportunity for ND testing especially
for concrete structures. Development and refinement of test stands that will allow to perform in-situ tests could
shorten the overall time of the research and with the connection of implementation of higher accuracy algorithms
for data analysis better precision of defects localization can be achieved.



World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

WwWiWimeaus org

EFFECT OF RESISTANCE TO POLISHING OF AGGREGATE ON SKID RESISTANCE OF WEARING
COURSE MADE OF STONE MASTIC ASPHALT MIXTURE

Marta Wasilewska
Bialystok University of Technology, Poland
ABSTRACT

SMA (Stone Mastic Asphalt) is one of the most popular mixture intended for wearing courses of road pavement
for very heavy traffic loads. The primary advantage of wearing course made of SMA is better resistance to
permanent deformation than conventional dense-graded asphalt mixtures. This is possible because the SMA is
characterized by a strong skeleton due to the high content of coarse aggregate in the mineral mixture (from 70 to
80%). Furthermore wearing course should meet the required threshold of skid resistance, which is related to
macrotexture and microtexture. Wearing course made of SMA mixtures have a high macrotexture. But low amount
of fine aggregates in mineral mixtures causes that microtexure is almost completely related to resistance to
polishing of coarse aggregates. This paper presents the comparison of skid resistance of wearing course made
of SMA mixtures which differ resistance to polishing of coarse aggregate. Dolomite, limestone, granite and
melaphyre were taken for investigation. SMA mixtures have the same aggregate of nominal size (11 mm) and
very similar aggregate particle-size distribution in mineral mixtures. Tested SMA11l mixtures were designed
according to EN 13108-5 and Polish National Specification WT-2: 2014. Evaluation of the skid resistance has
been performed using the FAP (Friction After Polishing) test equipment also known as the Wehner/Schulze
machine according to standard EN 12697-49. Laboratory method enables to compare the skid resistance of
different types of mixtures under specified conditions simulating polishing processes. Tests were performed on
both the specimens made of each coarse aggregate and SMA 11 mixtures to which they were used. Measuring
of friction coefficient was conducted before and during polishing process up to 180 0000 passes of polishing head.
Additionally, resistance to polishing of aggregate were made by the PSV (Polished Stone Value) test method
according to standard EN 1097-8. Comparison of the results showed differences in prone to polishing between
particular mixtures which depend on the petrographic properties of rock used to produce aggregate. Limestone
and dolomite tend to have a fairly uniform texture with low hardness which makes these rock types susceptible to
rapid polishing. This caused lower coefficient of friction for SMA 11 mixtures with limestone and dolomite in
comparison with other test mixtures. These significant differences were already registered at the beginning of the
polishing process. Despite the differences in structure and mineralogical composition between the granite and
melaphyre slightly different values of the friction coefficient at the end of polishing were obtained. Images of the
surface were taken with the optical microscope for better understanding of the phenomena occurring on the
surface of mixtures. Results are valuable information during the selection of aggregate to asphalt mixtures at the
stage of its design and maintenance of existing road pavements.
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EVALUATION OF FIELD PERFORMANCE OF PAVEMENTS CONSTRUCTED USING COLD MIX
TECHNOLOGY

Gajendra Kumar, SHiksha Swaroopa Kar, J. B. Sengupta
Central Road Research Institute, New Delhi, India
ABSTRACT

Bitumen emulsion based cold mix technologies are alternative to conventional hot mix technology. The main
difference between cold mix and hot mix is that aggregates and emulsion are mixed at ambient temperature
(10°C-30°C) in cold mix technology and aggregates and bitumen are mixed at high temperature (140°C-160°C)
in hot mix technology. The consumption of fuel oil in cold mix technology is duly 100 liters whereas the
consumption of fuel oil in hot mix technology is 1600 liters approximately for construction of 1 km length rural
road. Hence there is a considerable reduction in Green House Gases (GHG) emissions using cold mix technology
compared to hot mix technology. However, lack of awareness and skepticism of field performance is shying more
contractors and agencies from using cold mix technology extensively. This paper attempts to evaluate the field
performance of pavement constructed using cold mix technology from Mulyagaon to Palethi road in Devprayag
block of Tehri Gharwal, Uttarakhand for length 7.78 km. The pavement evaluated in this study were constructed
and placed at ambient temperature about 200C at high altitude region. Pavement was evaluated after
considerable exposure to weather elements and traffic. Mainly visual observation was used to evaluate the
performance of the cold mix section. Samples were also collected from the site periodically and tested in the
laboratory for determination of Bitumen Content by Ignition Method and also for determination of recovered binder
properties. The results of the study indicate that in spite of the several monsoons and temperature change, for
which pavement were exposed. Pavement condition was found good, without much distress after two years of
construction.
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EVALUATION OF DIFFERENT FILLER AGGREGATES FOR ASPHALT MIXTURES
Marta Wasilewska, Dorota Malaszkiewicz 1, Natalia Anna Ignatiuk 2

1 Bialystok University of Technology, Poland
2 Budimex S.A., Poland

ABSTRACT

Mineral filler aggregates play an important role in asphalt mixtures because they fill voids in paving mix and
improve the cohesion of asphalt binder. Lime powder containing over 90% of CaCO3 is the most frequently used
type of a filler. Waste material from the production of coarse aggregate can be successfully used as a mineral
filler aggregate for hot asphalt concrete mixtures as the lime powder replacement. This paper presents the
experimental results of selected properties of mineral filler aggregates which were obtained from rocks with
different mineral composition and origin. Five types of rocks were used as a source of the mineral filler aggregate:
melaphyre, granite, gabbro, quartz sandstone and rocks from post-glacial deposits. Limestone filler was used in
this study as the reference material. The following tests were performed: grading (air jet sieving), quality of fines
according to methylene blue test, water content by drying in a ventilated oven, particle density using pyknometer
method, voids content of dry compacted filler, Delta ring and ball test, Bitumen number, fineness determined as
Blaine specific surface area. Mineral filler aggregates showed significant differences when they were mixed with
bitumen and stiffening effect in Delta ring and ball test was evaluated. The highest values were achieved when
gabbro and granite fillers were used. Additionally SEM analysis of grain shape and size was carried out. Significant
differences in grain size and shape were observed. The highest non-homogeneity in size was determined for
Quartz sandstone, gabbro and granite filler. Their Blaine specific surface area was lower than 2800 cm2/g, while
for limestone and post-glacial fillers with regular and round grains it exceeded 3000 cm2/g. All examined mineral
filler aggregates met requirements of Polish National Specification WT-1: 2014 and could be used in asphalt
mixtures.
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NANO INSULATION MATERIALS USED IN nZEB
Moga Ligia, Bucur Adrian
Technical University of Cluj-Napoca, Romania
ABSTRACT

The energy efficiency of Nearly Zero Energy Buildings, whose construction will be compulsory in the near future
across the European Union, impose among other improvements of the actual common practice, the thermal
behaviour optimisation of the elements that define the building envelope. In order to satisfy the nZEB
requirements, the resulted conventional thermal insulation has increased thickness, which is inconvenient in
several cases. In the paper it is presented an alternative solution, given by nano insulation materials, such as
aerogel and vacuum insulation panels, which have very good thermal insulating properties at reduced thickness.
The research is conducted by reviewing several scientific articles regarding this subject. There are presented the
properties and the improvement needs of the nano insulation materials. Due to the novelty of this research field
the article is a starting point for further studies following the integration of these materials into nZEB components.
In the paper it is represented the state of the art of several nano thermal insulation materials emphasizing, the
advantages and disadvantages of these materials and their main applications in building components. At the
same time, there will be highlighted the properties describing these materials and also their vulnerabilities, which
have to be reduced or eliminated. The discussions are made based on the studied materials. There are discussed
comparisons of several advanced insulation materials, e.g. hano insulation materials, gas insulation materials,
vacuum insulation materials and dynamic materials. The possibility of their usage in the nZEB field will also be
discussed. One of the targets regarding the future of thermal insulation materials is the development of materials
with very low thermal conductivity. Another key aspect is given by their durability, i.e. thermal conductivity value,
should remain the same for as long as possible in order to maintain its thermal insulating properties. There are
some challenges for these materials, like moisture issue or vacuum loss, which have to be addressed. Also, the
focus should be on the issues regarding mechanical strength and fire protection, in order to meet the design
criteria for both nZEB and energy retrofitted buildings.



World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

wwwiwmeausiorg

SAND- LIME PRODUCTS DOPED OF LITHIUM AND POLYMER CHEMICAL AGENT
Katarzyna Komisarczyk, Ryszard Dachowski
Kielce University of Technology, Poland
ABSTRACT

In the era of rapid development in the construction industry particular attention is focused on harmless and natural
materials. Some of the best materials for building masonry walls are sand-lime products. Silicates are obtained
from a mixture of quartz, sand and a small amount of water. They emerge as a result of the hydrothermal treatment
conducted under high pressure and at a temperature app. 203 °C. Silicates was modified of different kinds of
aggregates or plastics, what changed the content of dry ingredients. The paper describes the studies where the
most advanced technology was used with elements of nanotechnology of polymer, silicate and lithium compounds
of the highest silicate modules. Microstructure of the products was analyzed using SEM and XRD methods. The
application of chemical agent shows a huge effect on the changes in the internal structure and the physico -
chemical properties.
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INFLUENCE OF CURING CONDITIONS ON LONG-TERM COMPRESSIVE STRENGTH OF MORTARS WITH
ACCELERATING ADMIXTURES

Jan Pizon, Beata Lazniewska-Piekarczyk, Patrycja Miera
Silesian University of Technology, Poland
ABSTRACT

One of disadvantages of accelerating admixtures usage is possibility of significant decline of long-term
compressive strength of concrete in comparison to non-modified one. Described tests were intended to define
scale of lowered long-term compressive strength of mortars caused by accelerating admixtures in different curing
conditions. Portland cement and blended cement with ground granulated blast furnace slag (GGBFS) addition
and four types of non-chloride accelerating agents were used. Compressive strength was tested after 7 up to 360
days. Curing conditions were designed to simulate probable conditions close to reality. Such conditions are
simulation of internal concrete elements, external elements cast on start of summer and external elements cast
on start of winter. Results had shown that it is invalid to state that every accelerating admixture will cause drop of
long-term compressive strength in every conditions and for every cement type. Change of curing conditions even
after a long time (in this case half of the year) leads to significant differences in compression strength
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MICRO-FILLER FROM CRUSHED CONCRETE WASTE INFLUENCE ON PROPERTIES OF NEW
CONCRETE MADE FROM CONCRETE WASTE

Ernestas Ivanauskas 1, Lithuania Ramune Zurauskiene 2

1 Kaunas University of Technology,
2 Vilnius Gediminas technical university, Lithuania

ABSTRACT

The micro-filler researched in the work was gotten by crushing concrete and reinforced concrete waste and sieving
gotten particles. Researched crushed particle size was smaller than 0.125 mm. Main micro-filler characteristics
were determined. After doing research according to the special research method and according to the gotten
results it can be stated that additive (micro-filler) made from crushed concrete waste is active. It was determined
that when using concrete waste for concrete mixture mixing a higher amount of water is needed since part of the
water is absorbed by used waste filler moistening. Big amount of this excess water is probably absorbed by
smaller mixture particles gotten during the crushing process. Due to this reason W/C ratio changes. Research
was done that showed how the requirement of water is changed with smaller mixture particles of which size is O-
0.125 mm. 5 %, 10 %, 15 %, 20 %, 25 % and 30 % MBA was put in and mixed with water up to normal thickness
dough. Research results showed that by changing the cement part with micro-fillers W/C ratio rises, normal
thickness cement dough gotten when W/C is 0.27, and when gradually rising micro-filler amount the requirement
for water rises proportionally. Wanting to evaluate micro-filler additive effect to self-binding material’s hydration
process calorimetry research was carried out. Cement and cement with micro-filler compositions” (85% CEM
[1+15% MBA) calorimetry curves were compared. When researching the hydration process electrical conductivity
research was also carried out as well micro-filler influence on concrete strength properties. According to cement
composition strength property results it can be stated that micro-fillers lower cement strength properties. After
conducting research it was determined that used filler from crushed concrete waste has to be sieved and
separated from very small particles, which are smaller than 0.125 mm, since micro-particles that appear between
large (4/16) and small (0.125/4) fraction in the mixture change the hardened concrete structure by rising the
distance between fillers. Due to this even a small amount can significantly change gotten sample physical and
mechanical characteristics (compression strength is lowered 25-32%, density - 8-11% and rises absorption 31-
39%) and influences sample resistance to cold when comparing with concrete made using natural fillers.
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THE INFLUENCE OF MAGNETITE DUST ON RHEOLOGICAL AND MECHANICAL PROPERTIES OF SELF-
CONSOLIDATING MORTARS

Mateusz Techman, Maria Kaszynska
West Pomeranian University of Technology in Szczecin, Poland
ABSTRACT

Magnetite has been used in civil engineering for many years for production of heavyweight concretes.
Heavyweight concretes mainly are used for their shielding properties from harmful ionizing radiation. Magnetite
aggregate thanks to high content of iron oxides is perfectly suitable for production of shielding elements. Literature
shows that the bigger the aggregate”s grade in concrete the better its shielding properties. Magnetite dust is
created both during mining of the ore and as a waste product in industrial processes. Study tries to implement the
magnetite dust in design of self-consolidating mortars used as a step in production of self-consolidating concretes.
Study was conducted on 10 mortars, made with two different types of cement, in which the aggregate was partially
replaced with different amount of magnetite dust. Paper presents the influence of the magnetite dust addition on
the rheological properties of mortars, their bulk density and compressive and tensile strength. The results were
compared to reference mortar without magnetite dust. The samples were stored under two different conditions to
determine the influence of curing on the properties of mortars with magnetite dust. The addition of magnetite dust
increases the compressive and tensile strength of mortars. Increase content of the magnetite dust reduces the
rheological properties of prepared mortars and imposed increased use of chemical admixes. Increase of the dust
amount increases mortars” viscosity in the same time increasing segregation resistance. The study has shown
that the magnetite dust can be successfully used in self-consolidating mortars.
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IMPROVING MECHANICAL PROPERTIES OF HOT MIX ASPHALT USING FIBRES AND POLYMERS IN
DEVELOPING COUNTRIES

Jaime Preciado, Gilberto Martinez Arguelles, Margareth Dugarte, Alessandra Bonicelli, Julio Cantero,
Daniela Vega, Yennis Barros

Universidad del Norte, Colombia
ABSTRACT

The enhancement of mechanical properties and long term performance of hot mix asphalt (HMA) should be
considered as a goal in order to achieve a transport infrastructure really sustainable. However, this issue becomes
a difficult task, if conventional HMA are used. In fact, performance of conventional HMA, usually presents poor
long term performance and functional distresses related to high and low temperatures, which in turn implies higher
maintenance costs and superior carbon footprints. To overcome this weaken, bitumen industry has been
developing new polymer modifiers, additives to improve HMA behaviour. One of the techniques most used in
developed countries to enhance HMA behaviour is the use of modified bitumen. Modifying the bitumen, and then
producing modified HMA requires specific equipment and facilities that may be time-consuming, expensive and
hard to manage. For instance, to warranty a successful modifying process, storage and handling of the modified
bitumen are issues very complex to handle. On the other hand, producing a polymer modified HMA by adding
polymers and additives directly during the bitumen/aggregate mixing process may offer very interesting
advantages since the economical, production and sustainability standpoint. This paper aimed to determine the
feasibility of the incorporation of fibres and plastomeric polymers into different types of HMA by means of the “dry
process” (to add polymers during the mixing of aggregate and bitumen in the HMA plant) to produce polymer
modified mixes. Thus, laboratory tests including Marshall Stability, Indirect Tensile Stiffness Modulus, Repeated
load test and Indirect Tensile Strength test were performed to assess the effect of the inclusion of fibres and
plastomeric polymers on mechanical and volumetric properties of selected mixes. Results showed that the
modification of bituminous mixtures following the “dry process” could be used to improve the performance and
long term properties of HMA.
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PLASTICIZER AND SUPERPLASTICIZER COMPATIBILITY WITH CEMENT WITH SYNTHETIC AND
NATURAL AIR-ENTRAINING ADMIXTURES

Beata Lazniewska-Piekarczyk, Patrycja Miera, Janusz Szwabowski
Silesian University of Technology, Poland
ABSTRACT

When increasing the degree of fluidity of previously aerated cementitious mixtures, there is a problem of
maintaining their correct aeration. Most of the available superplasticizers cause a significant increase of the air
content of concrete mixtures. The problem of compatibility of superplasticizer and air-entraining admixture
increases in case of multicomponent Portland cement, due to different effects of these additives. It comes down
to achieving a compatibility of the three variables mentioned in the title of paper, due to the required air entrainment
and consistency of mixture. Achieving compatibility of such a system requires a series of experimental studies
that were presented in the paper together with their resulting indications. In case of previously air-entrained
concrete that is made with an air-entraining cement, after the addition of new generation SP occurs very large
increase in air entrainment. The air-content of mixture according EN 480-1 may be higher than 13%.
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INCREASE OF WORKABILITY OF CONCRETE MIXTURES FOR BALLASTLESS SLAB TRACK
Olga Smirnova
Petersburg State Transport University, Russia
ABSTRACT
Basic requirements for fresh concrete and hardened concrete for ballastless slab track are considered in the
paper. The compositions of high-workability concrete mixtures with low consumption of expensive superplasticizer
are developed. Influence of quantity of superplasticizer as well as the fineness and quantity of the micro-filler on

workability of concrete mixtures is shown. The results of the research can be recommended for high performance
concrete of ballastless slab track in Russia.
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THE INFLUENCE OF MAGNETITE DUST ON RHEOLOGICAL AND MECHANICAL PROPERTIES OF SELF-
CONSOLIDATING MORTARS

Mateusz Techman, Maria Kaszynska
West Pomeranian University of Technology in Szczecin, Poland
ABSTRACT

Magnetite has been used in civil engineering for many years for production of heavyweight concretes.
Heavyweight concretes mainly are used for their shielding properties from harmful ionizing radiation. Magnetite
aggregate thanks to high content of iron oxides is perfectly suitable for production of shielding elements. Literature
shows that the bigger the aggregates grade in concrete the better its shielding properties. Magnetite dust is
created both during mining of the ore and as a waste product in industrial processes. Study tries to implement the
magnetite dust in design of self-consolidating mortars used as a step in production of self-consolidating concretes.
Study was conducted on 10 mortars, made with two different types of cement, in which the aggregate was partially
replaced with different amount of magnetite dust. Paper presents the influence of the magnetite dust addition on
the rheological properties of mortars, their bulk density and compressive and tensile strength. The results were
compared to reference mortar without magnetite dust. The samples were stored under two different conditions to
determine the influence of curing on the properties of mortars with magnetite dust. The addition of magnetite dust
increases the compressive and tensile strength of mortars. Increase content of the magnetite dust reduces the
rheological properties of prepared mortars and imposed increased use of chemical admixes. Increase of the dust
amount increases mortars’ viscosity in the same time increasing segregation resistance. The study has shown
that the magnetite dust can be successfully used in self-consolidating mortars.
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HOW IS THE STRENGTH OF ROCK AFFECTED BY THE CRYSTAL SIZE?
Isik Yilmaz
Cumbhuriyet University, Turkey
ABSTRACT

Texture is of great importance in understanding the mechanical properties of rocks. The aim of this study was to
investigate the physical and mechanical characteristics and correlate them with the rock types examined, with
particular reference to the texture. In order to understand better the geotechnical behaviour of the rocks, a series
of laboratory tests on rock samples having different textures (small and large grain sizes), were conducted. All
geotechnical properties of the rocks showed increasing as the grain size decreased. Statistical significance of the
differences between the mean values of the geotechnical parameters of rocks with the texture of small and large
grain size was tested by using the Student’s t test. According to the t values, all the differences in geotechnical
characteristics associated with textural variations were statistically significant, except E /oy and point load
strength. The geotechnical properties of the examined rocks are closely related to the grain size, and attributable
to the interlocking efficiency of the rains. Consequently, the results demonstrate that the texture, especially grain
size and shape, is an important parameter controlling the differences in mechanical properties of the rocks.
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ROCK JOINT ASPERITIES AND MECHANICAL STRENGTH OF CONCRETE
Tomas Ficker, Tereza Komarkova
Brno University of Technology, Faculty of Civil Engineering, Vevefi 95, CZ-602 00 Brno, Czech Republic
ABSTRACT

Mechanical interactions between concrete foundations of large civil engineering structures (tunnels, bridges or
dams) and the asperity surfaces of rock masses represent a useful topic for investigation. It is obvious that such
heavy objects exert huge pressures on bedrocks and this might result in surprising variations of mechanical
properties of the materials used in foundations. The present contribution evaluates possible changes of the
compressive strength concrete caused by the invasive acting of asperity-like needles penetrating into the volume
of this material. The experimental arrangement simulates mechanical interactions between sharp asperities of
bedrocks and the cement-based materials placed in the foundations of large civil engineering structures.
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INNOVATIVE ADDITIVE FOR BITUMEN BASED ON PROCESSED FATS
Michal Babiak, Maria Ratajczak 1, Jacek Kosno 2, Krzysztof Zielinski 1

1 Poznan University of Technology, Poland
2 Institute of Heavy Organic Synthesis “Blachownia”, Poland

ABSTRACT

Various additives, admixtures and modifiers are used to improve technical properties and strength characteristics
of building materials. Manufacturers of waterproofing materials, concrete, ceramics and bitumen have to use
innovative, increasingly complex and costly additives, admixtures or modifiers. As a result, simple and inexpensive
substances have been replaced by complex, long chain polymers, multi component resins or plastics. For
economic and ecological reasons waste materials are more frequently used as additives, admixtures and
modifiers. Nowadays the most commonly used physical modifiers of bitumen belong to the group of polymers -
large molecular organic compounds of natural origin or being the result of planned chemical synthesis. Polymers
are substances that do not chemically react with bitumen, they act as fillers or create a spatial network within
bitumen (the so called physical cross-linking). The development of organic chemistry has allowed the synthesis
of a number of substances chemically modifying bitumen. The most promising are heterocyclic organic
compounds belonging to the group of imidazolines. The aim of the study presented in this paper was to
demonstrate the suitability of processed natural and post-refining fat waste (diamidoamine dehydrate) as bitumen
modifier. This paper discusses the impact of adding technical imidazoline on selected bitumen characteristics.
Samples of bitumen 160/220, which is most commonly used for the production of waterproofing products, were
analysed. For base bitumen and bitumen modified with technical imidazoline the following measurements were
taken: measurement of the softening point by Ball and Ring method, determination of the breaking point by Fraass
method and needle penetration measurement at 25°C. Later the samples were aged using TFOT laboratory
method and the basic characteristics were determined again. The results showed that a small amount of
imidazoline improved bitumen thermoplastic parameters at low temperatures and had a significant impact on
weakening bitumen oxidation and ageing. The addition of technical imidazoline prevents bitumen from hardening,
thus increasing its flexibility and its resistance to mechanical damage. Due to many difficulties in the production
of polymer bitumens and in order to find cheaper, more environment friendly solutions, the authors proposed an
ecological bituminous modifier which, due to chemical reaction with binders, creates a stable and firm in time
product. Imidazolines have a negative impact on bitumen softening point, which makes them impossible to use
as an independent modifier. Therefore, at a later stage of the research, the authors will attempt to create a hybrid
bitumen modifier which will combine the beneficial effect of polymers and imidazoline on the characteristics of
bituminous binders.
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INFLUENCE OF EXPOSURE CONDITIONS ON THE EFFICACY OF LITHIUM NITRATE IN MITIGATING
ALKALI SILICA REACTION

Justyna Zapala-Slaweta, Zdzislawa Owsiak
Kielce University of Technology, Poland
ABSTRACT

Lithium nitrate is known to have the highest potential to inhibit alkali silica reaction in concrete. It is well soluble in
water and does not increase the pH of concrete pore solution. The extent to which the alkali silica reaction is
mitigated is affected by the amount of the applied lithium ions, exposure conditions and by the kind of reactive
aggregate. It is known that some lithium compounds such as lithium carbonate or lithium fluoride, when used in
insufficient amount, may increase expansion due to alkali silica reaction. This effect was not detected in the
presence of lithium nitrate. The aim of this study was to determine the effect of lithium nitrate on alkali silica
reaction in mortars exposed to different conditions. Expansion studies were conducted in accordance with the
accelerated mortar bar test (ASTM C1260) and the standard mortar bar test (ASTM C227). It was observed that
the long-term expansion results are different from the values obtained in the accelerated mortar bar test. Lithium
nitrate does not reduce ASR-induced expansion when mortars are stored under conditions specified in ASTM C
227. The microstructure of the mortar samples exposed to different conditions was examined and X-ray
microanalysis was performed. The microstructure and compositions of the alkali-silica reaction products varied.
The amount of alkali silica gel in mortars with lithium nitrate in which the expansion was high was greater than
that in the mortar bars tested by accelerated method.
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ALKALI SILICA REACTION IN THE PRESENCE OF METAKAOLIN - THE SIGNIFICANT ROLE OF
CALCIUM HYDROXIDE

Justyna Zapala-Slaweta, Zdzislawa Owsiak
Kielce University of Technology, Poland
ABSTRACT

Reducing the internal corrosion, which is the result of reactions between alkalis and reactive aggregates is
especially important in ensuring durability properties of concrete. One of the methods of inhibiting the reaction is
using some mineral additives which have pozzolanic properties. This paper presents the efficacy of high-reactivity
metakaolin in reducing expansion due to alkali-silica reaction. It was demonstrated that metakaolin in the amount
from 5% to 20% by mass of Portland cement reduce linear expansion of mortar bars with opal aggregate.
Nevertheless, the safe expansion level in the specimens, classified as non-destructive to concrete, was recorded
for the mortars prepared with 20% addition of metakaolin. Depletion of free calcium hydroxide content was
considered as one of the most beneficial effects of metakaolin in controlling alkali silica reaction. Based on
thermogravimetric analysis (TGA) performed on mortar bars with and without metakaolin the differences in
portlandite content were determined. Microstructural observation of the specimens containing metakaolin
indicated the presence of a reaction products but fewer in humber than those forming in the mortars without
mineral additives.



5., World Multidisciplinary
L SN Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

MODIFIED PAVEMENT QUALITY CONCRETE AS MATERIAL ALTERNATIVE TO CONCRETE APPLIED
REGULARLY ON AIRFIELD PAVEMENTS

Malgorzata Linek
Kielce University of Technology, Poland
ABSTRACT

The work presents test results of two series of hardened cement concrete intended for airfield pavements.
Concrete types designed on the basis of regularly used materials were included in the first series. Granite,
quartzite, basalt aggregate, gravel and amphibolite aggregate were used in concrete mixes. Cement CEM 142,5,
fine aggregate (washed sand), water, admixtures (air entraining agent and plasticizer) were also included in the
mix composition. Basic parameters for the designed mixes (consistency class, air contents and mix density) were
specified. The influence of aggregate type on parameters of hardened concretes was assessed. Concrete density,
compressive strength, fracturing strength and bending strength were analysed. The analysis was conducted
during diversified research periods in order to assess the joint influence of aggregate type and the length of curing
on the change of concrete parameters. In case of the second series, the material alternative based on the
modification of concrete composition of the first series using ceramic modifier was discussed. The applied additive
was described and the influence thereof on the change of parameters of mixes and hardened concretes was
assessed. According to the obtained parameters of mixes and hardened concrete it was proved that the used
modifier in the form of dust has significant impact on the analysed parameters. Increased mechanical
(compressive strength, tensile strength and fracture strength) and physical parameters of concrete were proved.
Curing concretes were also analysed during diversified research periods. Favourable influence of the suggested
modifier on the changes of internal structure of cement concrete was proved. Changes in cement matrix structure,
contact layers between cement matrix and grains of aggregate and modifier and porosity characteristics were
observed. The analysis of different microstructure of modified concrete and the obtained parameters of hardened
modified concrete proved the purposefulness of using the ceramic modifier in the composition of concrete mixes
intended for airfield pavements.
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A LOW SHRINKAGE CEMENT CONCRETE INTENDED FOR AIRFIELD PAVEMENTS
Malgorzata Linek
Kielce University of Technology, Poland
ABSTRACT

The work concerns the issue of hardened concrete parameters improvement intended for airfield pavements.
Factors which have direct or indirect influence on rheological deformation size were of particular interest. The
aim of lab testing was to select concrete mixture ratio which would make hardened concrete less susceptible to
influence of basic operating factors. Analyses included two research groups. External and internal factors were
selected. They influence parameters of hardened cement concrete by increasing rheological deformations.
Research referred to innovative cement concrete intended for airfield pavements. Due to construction operation,
the research considered the influence of weather conditions and forced thermal loads intensifying concrete stress.
Fresh concrete mixture parameters were tested and basic parameters of hardened concrete were defined
(density, absorbability, compression strength, tensile strength). Influence of the following factors on rheological
deformation value was also analysed. Based on obtained test results, it has been discovered that innovative
concrete, made on the basis of modifier, which changes internal structure of concrete composite, has definitely
lower values of rheological deformation. Observed changes of microstructure, in connection with reduced
deformation values allowed to reach the conclusion regarding advantageous characteristic features of the newly
designed cement concrete. Applying such concrete for airfield construction may contribute to extension of its
operation without malfunction and the increase of its general service life.
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LARGE ROCK RELIEFS AND THEIR 3D RECONSTRUCTIONS
Ondrej Audy, Tomas Ficker
Brno University of Technology, Faculty of Civil Engineering, Brno, Czech Republic
ABSTRACT

Rock reliefs are used for assessing joint rock coefficients that serve in geotechnical engineering for computing
shear strength of rock joints. The three-dimensional reliefs of small rock joints amounting to several centimetres
may be digitally reconstructed in laboratories but large joints whose sizes reach several meters have to be
reconstructed in terrains and require a specially adapted technique for three-dimensional reconstruction. This
contribution describes one of the devices capable of performing digital reconstructions in terrains. This device has
been developed in our laboratory on the basis of affordable components.
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ROCK JOINT COEFFICIENTS DERIVED FROM THE THREE-DIMENSIONAL FOURIER RELIEFS
Ondrej Audy, Tomas Ficker
Brno University of Technology, Faculty of Civil Engineering, Brno, Czech Republic
ABSTRACT

Coefficients of rock joints serve in geotechnical practice for determining shear strength of rock masses. Evaluation
of the stability of rocky terrains containing joints is important from the viewpoint of safety. Larger surface
irregularities of joints contribute to a better mechanical stability of rock masses. One of the possible ways of
evaluating joint rock coefficients is based on the numerical assessment of surface morphology. The comparison
of morphologies between the relief of the investigated rock joint and the reliefs of standard specimens whose
coefficients are known enables to assign a proper coefficient to the investigated joint. The Fourier digital reliefs
are useful auxiliary tools for such a comparative technique. The technique is however accompanied by some
rigors that are necessary to know and avoid them. This contribution discuss some problems associated with the
comparative technique used for determining joint rock coefficients.
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FRACTAL ANALYSIS OF ROCK JOINT PROFILES
Ondrej Audy, Tomas Ficker
Brno University of Technology, Faculty of Civil Engineering, Brno, Czech Republic
ABSTRACT

Surface reliefs of rock joints are analysed in geotechnics when shear strength of rocky slopes is estimated. The
rock joint profiles actually are self-affine fractal curves and computations of their fractal dimensions require special
methods. Many papers devoted to the fractal properties of these profiles were published in the past but only a few
of those papers employed a convenient computational method that would have guaranteed a sound value of that
dimension. As a consequence, anomalously low dimensions were presented. This contribution deals with two
computational modifications that lead to sound fractal dimensions of the self-affine rock joint profiles. These are
the modified box-counting method and the modified yard-stick method sometimes called the compass method.
Both these methods are frequently applied to self-similar fractal curves but the self-affine profile curves due to
their self-affine nature require modified computational procedures implemented in computer programs.
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INVESTIGATING THE NUMERICAL MODELLING OF THE CONSTRUCTION EXCAVATION OF AN ACTUAL
SUPER SHALLOW LARGE-SPAN TUNNEL

Weijian Ma 1, Qingli Xu 2, Jiang Li 2, Yang Liu 1

1 Harbin Institute of Technology, School of Transportation Science and Engineering, China
2 Urban Construction Group Co., China

ABSTRACT

Owing to the complexity of structural characteristics, it is difficult to accurately model the super shallow large-span
tunnel. In this study, aiming at an actual tunnel, we investigate the refined modelling of super shallow large-span
tunnel. First, the three-dimension finite element model of this actual tunnel is established considering the
disturbance of the surrounding rock, construction sequence and the change of stress state of structure during the
construction process. Second, with the generated finite element model, the variation rules of the crown
displacement and the initial lining stress are analyzed numerically. Finally, the results of the numerical simulation
are compared with the measured. The results show that the established model can simulate the construction
excavation accurately.
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NUMERICAL INVESTIGATION OF THE OPTIMAL CONSTRUCTION SEQUENCE OF AN ACTUAL SUPER
SHALLOW LARGE-SPAN TUNNEL

Zheng Zhou 1, Jiang Li 2, Bao Jin 2, Yang Liu 1

1 Harbin institute of Technology, China
2 Jinan Urban Construction Group Co, China

ABSTRACT

The construction process of super shallow large-span tunnel is quite complicated comparing with the construction
technique of regular tunnels; therefore it is deserved to investigate the optimal construction sequence which
determines the schedule and safety management of the tunnel excavation. To address this issue, the optimal
excavation procedure of the super shallow large-span tunnel is investigated using numerical analysis in this study,
based on a practical tunnel project. First, the analytical finite element model of an actual tunnel structure is
established to implement the numerical simulation of different tunnel excavation. Second, some numerical results
are analysed for the selection of the optimal construction excavation, such as the variation rules of the surface
settlement, crown displacement and side wall deformation etc. The analytical results show that the ground surface
heaves with the tunnel excavated and the crown displacement improves gradually. Finally, the optimal excavation
scheme is determined by comparing the deformation of the tunnel structure and the law of surface subsidence.
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CORRELATION OF STANDARD AND CONIC PENETRATION TESTS: A CASE STUDY FROM TEKIRDAG
(TURKEY)

I. Feda Aral 1, Ekrem Gunes 2

1 Namik Kemal University, Tekirdag, Turkey
2 National Defense Department, Turkey

ABSTRACT

In geotechnical engineering, the Standard Penetration Test (SPT-N value) is often used as in situ test. The Cone
Penetration Test (CPT) is based on design and cone resistance (qc) is becoming widespread. However, there is
also a need for a SPT-CPT correlation association that can be used in the basic design. In this study, the values
of the SPT-CPT tests applied to the ground were compared and tried to generate certain statistical data. Besides,
SPT and CPT experiments were performed side by side to determine the soil properties. Formulas have been
developed using various statistical methods and correlation coefficients were established between the data
obtained for "high-medium-low plastic clay" and "sand and sandy clayed soils". Finally, obtained data were
compared with the studies in the literature.
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SOIL OVERCONSOLIDATION CHANGES CAUSED BY DYNAMIC REPLACEMENT
Piotr Kanty 1, Slawomir Kwiecien 2, Jerzy Sekowski 2

1 Menard Polska, Poland
2 Politechnika Slgska, Poland

ABSTRACT

In the dynamic replacement method (DR) the soil is improved by initially dropping a large weight (typically 8-20 t)
pounder from a significant height up to 25m. The created crater is filled with a stronger material (gravel, rubble,
stone aggregate, debris), and the pounder is dropped once or multiple times again.The construction of dynamic
replacement pillars influences the parameters of the adjacent soil. It results from the energy generated by dropping
a pounder into the soil. In the current practice, these changes are not taken into the account during the design.
This paper focuses on the changes of overconsolidation ratio (OCR) and in situ coefficient of lateral earth pressure
(K) values estimated base on cone penetration test (CPTU) and Dilatometric test (DMT) performed at a test site.
A single column was constructed and the ground around the column was examined using CPTU and DMT,
performed at different distances from the column centre (2, 3, 4 and 6m) and at different time intervals (during
construction and 1, 8, 30 days later). The column was constructed in so-called transition soils (between cohesive
and cohesionless). While interpreting the results of the research, the authors addressed the matter of choosing
the procedure of OCR and K indication for transition soils (in this case described as silts and/or sandy silts).
Overconsolidation changes may differ depending on the chosen analysis procedure (for cohesive or cohesionless
soils). On the basis of the analysis presented in the paper and the observation of soil (acknowledged as cohesive
according to macroscopic observations) during column excavation, it was decided that for more detailed analyses
methods dedicated to cohesive soils should be applied. Generally, it can be stated that although the changes
were complex, DR pillar formation process resulted in the increase of these parameters. The average increases
of OCR and K values were 25% and 10% respectively. The post installation values are not significant from the
engineering point of view, but they represent the influence of the formation process of only a single column. The
described results indicate that Priebe’s column dimensioning method should be applied with caution, as it
assumes the value K=1 which was not obtained in the described research. The results from the conducted tests
indicate that different mechanisms occur during stone column formation with vibro-replacement and dynamic
replacement. As the authors did not manage to find literature describing the results of K tests in the surrounding
of a DR stone column, the presented results should be acknowledged as significant for designers who will apply
the dynamic replacement method.
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SOIL PARTICLE SIZE ANALYSIS BY LASER DIFFRACTOMETRY: RESULT COMPARISON WITH PIPETTE
METHOD

Miroslava Sinkovi¢ova
Slovak University of Agriculture in Nitra, Slovakia
ABSTRACT

Soil texture as the basic soil physical property provides a basic information on the soil grain size distribution as
well as grain size fraction representation. Currently there are several of methods of particle dimension
measurement available that are based on different physical principles. Pipette method based on the different
sedimentation velocity of particles with different diameter is considered to be one of the standard methods of
individual grain size fraction distribution determination. Following the technical advancement, optical methods
such as laser diffraction can be also used nowadays for grain size distribution determination in the soil. According
to the literature review of domestic as well international sources related to this topic, it is obvious that the results
obtained by laser diffractometry do not correspond with the results obtained by pipette method. The main aim of
this paper was to analyze 132 samples of medium fine soil, taken from the Nitra River catchment in Slovakia, from
depths of 15-20 cm and 40-45 cm, respectively, using laser analyzers: ANALYSETTE 22 MicroTec plus (Fritsch
GmbH) and Mastersizer 2000 (Malvern Instruments Ltd). The results obtained by laser diffractometry were
compared with pipette method and the regression relationships using linear, exponential, power and polynomial
trend were derived. Regressions with the three highest regression coefficients (R2) were further investigated. The
fit with the highest tightness was observed for the polynomial regression. The average difference between the
calculated and the measured percentage distributions for fraction of clayey particles (< 0,01 mm) was 8%
(Analysette 22 MicroTec plus) and 22% (Mastersizer 2000) for soil sample depth of 15-20 cm, respectively 7%
(Analysette 22 MicroTec plus) and 14% (Mastersizer 2000) for soil sample depth of 40-45 cm). Since the
percentage representation of clayey particles (2nd fraction according to the methodology of Complex Soil Survey
held in Slovakia) in soil is the determinant for soil type specification we recommend to use the derived relationships
in soil science when the soil texture analysis is done according to laser diffractometry. The advantages of laser
diffraction method comprise the short analysis time, usage of small sample amount, application for the various
grain size fraction and soil type classification systems, and a wide range of determined fractions. Therefore it is
necessary to focus on this issue further to address the needs of soil science research and attempt to replace the
future the standard pipette method with more progressive laser diffraction method.
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LANDSLIDE: MINERALOGICAL AND PHYSICAL INVESTIGATION
Vilus Tudor, Adia Grozav, Gheorghe Rogobete
Polytechnics University of Timisoara, Romania

ABSTRACT

If land has moved, on an area with old landslides, in order to construct a road bed foundation, there is a high
chance of it moving again. The investigation was made in a region with hilly relief, in which the parent materials
of soils are argillaceous marls of Pliocene age. Because the slope is scarped and the versant has been cut, the
soil mass slide favoured of the particle-size distribution dominated by heavy clay. With a reiterated percolative
moisture regime, the soil material is saturated in water a long period (700-800 mm precipitation /year), and that
can increase the slope mass, thereby increasing the driving forces. In a soil profile situated on the top of the hill,
with landslide for about 40 m length of the road, disturbed and undisturbed soil samples were analysed physic-
chemical and mineralogical. For the heavy and light minerals from sand fraction is used polarized light analyser,
and for clay minerals are used X-ray, differential thermal, and infrared absorption method. The particle-size
distribution in the soil profile is dominated by the clay fraction, which reached 53.2% in the ABt horizon and 63.0%
in the Bt horizon (67-93 cm depth). The structure of the light minerals, consist of quartz (41-58%); feldspar (10.16-
18.10%); muscovite 14.10-26.04). The heavy minerals are oxides (2.61-15.26%), hornblende (0.58-2.87%) and
biotite (0.51-2.68%). It must be mention the presence of the metamorphic minerals, with the source of the Poiana
Rusca Mountains. These minerals are epidote (1.01-1.86%), disthene (0.70-1.86%), staurolite (0.73-2.46%) and
sillimanite (0.35-0.45%). The clay minerals, inherited from parent material or formed during soil-forming process
are dominated by smectites, which represent (71-85%) from the total clay minerals, illite 10-21%, and Kaolinite,
4-12%. Rheological properties, like plastic index (53.8%), activity index (1.01%) and consistency index (0.99-
1.00%) shows that the shrinkage — swelling processes are active, and provoke landslide. We propose some
technical measures for decrease the driving force and increase the resisting forces on the slope, like as: drainage
net with track ditch and inspection chamber, driven pile a 10 m depth, and so on.
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INCLINED BUILDINGS — SOME REASONS AND SOLUTIONS
Malgorzata Kijanka, Magdalena Kowalska
Silesian University of Technology, Poland
ABSTRACT

To straighten a leaning building is never easy. There are no standard solutions. On the other hand there are
several, usually historical, leaning structures which have not been rectified, mostly because in the current shape
they are a touristic attraction - the best example being the famous Leaning Tower of Pisa. This does not mean
however that inclination of load bearing walls can be ignored. Even though in some cases the problem can be
treated in terms of serviceability limit states (the deformation is only decreasing the comfort of “normal use” of the
building), in the others - it may be a signal of the forthcoming structural failure. The situation must always be
treated individually - if the problem concerns a residential building, then cracks on the walls, not-opening doors or
tilted ceilings, which often coincide with the leaning of the external walls, are always the reason of worry and such
a building needs to be straightened. The reasons of the problem lie usually in uneven settlement of the ground,
which in turn, may be caused by various problems, such as the presence of too soft, too weak, unconsolidated or
expansive soils under the building, varying groundwater table, mining activity etc. Solving of the problem by just
straightening the building is often not enough. To prevent further deformations a detailed analysis of the possible
causes is necessary. Sometimes it may be helpful to review similar cases. The paper contains a general overview
of selected inclined buildings: starting with the well-known historical examples and ending with individual houses
from the Region of Silesia. Since the problem of instability mostly affects structures with critical height to width
ratio, tall and narrow structures (towers) are dominating in the work. The aim of the study was to describe the
reasons of the problems and present solutions that could / have been successfully applied. In the opinion of the
Authors, this paper may be helpful to engineers and designers in preventing similar situations.
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SIG CONTRIBUTION IN THE MAKING OF GEOTECHNICAL MAPS IN URBAN AREAS
Antanio Figueiredo Monteiro 1, Andrade Pais 2, Carlos Manuel Rodriguesl, Paulo Maia Carvalho 2

1 Polytechnic Institute of Guarda, Portugal
2 University of Beira Interior, Portugal

ABSTRACT

The use of Geographic Information Systems (GIS), has spread to several science areas, from oceanography to
geotechnics. Its application in the urban mapping was intensified in the last century, which allowed a great
development, due to the use of geographic database, new analysis tools of and more recently free open source
software. Geotechnical cartography struggle with a permanent and large environment re-organization in urban
area, due to new building construction, trenching and the drilling of sampling wells and holes. This creates an
extra important and largest volume of data at any pre-existence geological map. The main problem results on the
fact that the natural environment is covered with buildings and communications system. The purpose of this work
is to create a viable geographic information base for geotechnical mapping through a free GIS computer program
and open source, with non-traditional cartographic sources, giving preference to open platforms. QGIS was used
as software and “Google Maps”, “Bing Maps” and “OpenStreetMap” were applied as cartographic sources using
the module “OpenLayers plugin”. Finally, we also pretend to identify and delimit the degree of granite”s change
and fracturing areas using a “Streetview” platform. This model has cartographic input which is a geological map
study area, open cartographic web archives and the use of “Streetview” platform. The output has several layouts,
such topography intersection (roads, borders, etc.), with geological map and the bordering area of Guarda Urban
Zone. The use of this platforms types decrease the collect data time and, sometimes, a careful observation of
pictures that were taken during excavations may reveal important details for geological mapping in the study area.
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PERSPECTIVE ASSESSMENT OF SECONDARY RISKS OF EMERGENCY SITUATIONS ON
GEOTECHNICAL CONSTRUCTION SITES

Dmitry Chunyuk
Moscow State University of Civil Engineering (MGSU), Russia
ABSTRACT

During the construction of buildings with a developed underground par and underground structures in the current
cramped conditions of megacities there often remain undervalued financial costs associated with the need to
reconstruct and strengthen surrounding buildings, caught in the zone of influence of new construction. Only the
project decisions of the object of new construction are worked out and evaluated without additional design
solutions for the reconstruction and strengthening of surrounding buildings and as resulted possible additional
costs that may arise. The article deals with the construction of buildings with a subterranean part in the cramped
conditions of megacities, namely the risk of accidental deformation of existing buildings near the deep pits. To
assess the possibility of accidental deformation of the existing buildings the author has done numerical
calculations using finite element method in three-dimensional formulation. On the basis of calculations for deep
pits 56 buildings under construction entering the zone of influence together with 198 existing buildings plots of
strain based on the dependence on the distance to these buildings from the edges of the pit. With consideration
of many years of observation experience the buildings near the deep pits and existing normative literature
calculations were performed for buildings located at a distance OHk (directly on the edge of the pit) to 5Hk. For a
more detailed analysis the charts were divided into intervals containing not more than ten points. For each interval
average values of deformations were determined and dispersion equation and the standard deviation of the
standard were recorded. Conducted studies have allowed us to develop a classification of accident-prone zones
around the deep pits on the degree of exposure of the surrounding buildings to excess deformation. The author
offers to use 5 main areas within a range from OHk to 5Hk: from 0.0Hk to 0.5Hk - a potentially dangerous area;
from 0.5Hk to 1.0Hk - dangerous zone; from 1.0Hk do1.5Hk medium dangerous zone, from 5.0 to 1.5Hk Hk - low
degree of danger zone; more than 5Hk - safe zone. Depending on the technical condition of buildings, structures
located in these zones a conclusion about the probable need to strengthen the construction of these buildings or
for reconstruction can be made. The proposed method, based on the zoning of surrounding buildings, allow a
preliminary assessment of the possible excessive deformation of surrounding buildings in the zone of influence
of deep pits and on the early stages of design lay in the costs associated with the construction the necessary
finance on the reconstruction and strengthening of structures.



World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

WwWiWimeaus org

APPLICATION OF SOIL NAILING TECHNIQUE FOR PROTECTION AND PRESERVATION OF
HISTORICAL BUILDINGS

Marek Kulczykowski 1, Jaroslaw Przewlocki 2, Boguslawa Konarzewska 2

1 Institute of Hydro-Engineering, Polish Academy of Sciences, Poland
2 Gdansk University of Technology, Polan

ABSTRACT

Soil nailing is one of the recent in situ techniques used for soil improvement and stabilizing slopes. This method
has rapidly developed during the last 35 years and has been used in a variety of civil engineering projects. The
process of soil nailing consist in reinforcing the natural ground with relatively small steel bars or metal rods,
grouted in the predrilled holes. The reinforcement, installed horizontally or sub horizontally, improves the
mechanical properties of the soil. The tensile forces are developed in the soil nail by the frictional interaction
between the soil and the ground. This method has a wide range of applications for stabilizing deep excavations
and steep slopes. It has been also used successfully in landslides stabilization and retaining wall construction.
Soil nailing has become recently a very common method of slope stabilization especially where it is situated
beneath or adjacent to historical buildings. It can be also used as remedial construction to repair old masonry
walls after of just before failure caused by the movements behind. In this case the nails are drilled through the
structure, so there is no need of demolition and restoration and historical wall remain its original appearance. Soil
nailing allows existing historical structures to be stabilised without rebuilding, saving costs and maintaining
serviceability. Architectural features can often remain unaffected by soil nails, as the nails can be sited to pass
around or between obstacles. In the paper the concept of application of soil nailing technology to stabilize and
improve the slopes of the Castel Hill in Sandomierz is presented. Sandomierz is one of oldest and historically
most important cities in Poland. The Castle was erected on the place of the former fortress from the 10th century.
It was rebuilt several times over centuries. Now it is the seat of the Sandomierz Regional Museum. In 1990s last
century the numerous vertical cracks in the castle walls appeared. These damages were caused by potential
slope failure imaged by ground deformation in the southern part of Castle Hill. It seriously affect the stability of the
Southern Tower, the oldest preserved part of the castle. The loss of bearing capacity of subsoil was caused by a
rise of soil moisture in Castle Hill and the traffic vibration in close neighborhood. The results of deformation
measurements indicated the absolute necessity of soil stabilization in the southern slope of the hill. Therefore the
classical ground stabilization technique using reinforced concrete trestle piles, joined together with concrete caps,
was applied in the neighborhood of the base of the tower. In the paper the alternative solution of slope stabilization
with soil nailing method was presented. An analysis of the slope stability before the stabilization is presented and
next: the analysis of the slope stabilized with nailing and with the palisade. The cost of those two solutions were
also compared. Some advantages of soil nailing especially for protection historical buildings were emphasized.
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THE DETERMINATION OF MATRIC SUCTION AND SATURATION DEGREE FOR UNSATURATED SOILS.
COMPARATIVE STUDY: NUMERICAL METHOD VERSUS ANALYTICAL METHOD

Vasile Florin Chiorean
Technical University of Cluj-Napoca, Romania
ABSTRACT

Matric suction is a soil parameter which influences the behavior of unsaturated soils in both terms of shear strength
and permeability. It is a necessary aspect to know the variation of matric suction in unsaturated soil zone for
solving geotechnical issues like unsaturated soil slopes stability or bearing capacity for unsaturated foundation
ground. Mathematical expression of the dependency between soil moisture content and it's matric suction (soll
water characteristic curve) has a powerful character of non linearity. This paper presents two methods to
determine the variation of matric suction along the depth included between groundwater level and soil level. First
method is an analytical approach to emphasize one direction steady state unsaturated infiltration phenomenon
that occurs between the groundwater level and the soil level. There were simulated three different situations in
terms of border conditions: precipitations (inflow conditions on ground surface), evaporation (outflow conditions
on ground surface), and perfect equilibrium (no flow on ground surface). Numerical method is finite element
method used for steady state, two-dimensional, unsaturated infiltration calculus. Regarding boundary conditions
there were simulated identical situations as in analytical approach. For both methods, was adopted the equation
proposed by van Genuchten-Mualen (1980) for mathematical expression of soil water characteristic curve. Also
for the unsaturated soil permeability prediction model was adopted the equation proposed by van Genuchten-
Mualen. The fitting parameters of these models were adopted according to RETC 6.02 software in function of soil
type. The analyses were performed in both methods for three major soil types: clay, silt and sand. For each soil
type were concluded analyses for three situations in terms of border conditions applied on soil surface: inflow,
outflow, and no flow. The obtained results are presented in order to highlight the differences/ similarities between
the methods and the advantages / disadvantages of each one.
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DESIGNING COMMUNICATION EMBANKMENTS WITH COHESIVE SOILS
Wojciech Kozlowski
Opole University of Technology, Faculty of Civil Engineering and Architecture, Poland
ABSTRACT

For economic reasons resulting from the need to replace a large number of cohesive soils on land currently used
to support drainage mesh polyester tapes welded called ParaDrain. ParaDrain is a hew generation of geogrid
which combine two features: reinforcement and drainage in one product. They were developed specifically for the
weak performance of permeable soil. Replacing non-bearing soil degradation causes the access roads to the
construction site. Designing consists in the selection of the grid with suitable parameters of mechanical and
hydraulic dependent on cohesive soils
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SHEAR WAVE VELOCITY FOR EVALUATION OF STATE OF COHESIONLESS SOILS WITH FINES
Miroslaw J. Lipinski, Malgorzata K. Wdowska
Warsaw University of Life Sciences, Poland
ABSTRACT

The paper concerns evaluation of cohesionless soils containing fines. In clean sands, state of soil is usually
guantified by relative density DR with use of field techniques like static or dynamic probes. However, in
cohesionless soils containing considerable amount of fines, relative density alone, which is based solely on void
ratio values, is not representative. This results from the fact that in case of cohesionless soil there is no unique
intrinsic compressibility line, like it is in case of cohesive soils. Thus state of soil depends not only on void ratio
but also state of stress. For this reason it is necessary to look for an alternative means to quantify state of soils
with fines. The paper concerns possibility of evaluation of state of soil containing various amount of fines on the
basis of shear wave velocity measurement. The idea rests on the fact that void ratio and state of stress are the
major factors which contribute to a state of soil and shear wave velocity as well. When measured shear wave
velocities are normalised with respect to stresses the resulting values might be strictly correlated to void ratio. To
validate this approach, an experimental test programme (based on series of sophisticated triaxial tests) was
carried out on 4 kinds of sandy material containing various amount of fines up to 60%. The experimental data
made possible to establish basic correlation between soil state and shear wave velocity for each kind of soil.
Normalized shear wave velocity was compared with void ratio and state parameter as well. The obtained results
revealed that determination of void ratio on the basis of shear wave velocity in a certain range of fines can be
much more adequate than for clean sands. However, if the fines content exceeds certain value, the obtained
correlation is no longer as good.
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EVALUATION CRITERIA AND RESULTS OF FULL SCALE TESTING OF BRIDGE ABUTMENT
Maciej Hildebrand, Jaroslaw Rybak
Wroclaw University of Science and Technology, Poland
ABSTRACT

Structures of reinforced soil can be evaluated for their safety based on a load testing. Measurement results are
essentially evaluated by displacements of surcharge (mainly in vertical direction) and protective elements (mainly
in horizontal direction). Displacements are within several tenths to several millimeters and they can be taken by
common geodetic equipment. Due to slow soil consolidation (progress of displacements) under constant load,
observations should be made over several days or even weeks or months. A standard procedure of heating of
geotextiles, used in laboratory conditions to simulate a long term behavior cannot be used in a natural scale.
When the load is removed, the soil destressing occurs. Both the progress of displacements and soil destressing
after unloading of the structure are the key presumptions for evaluating its safety (stability). Assessment of
measuring results must be preceded by assuming even the simplest model of the structure, so as it could be
possible to estimate the expected displacements under controlled load. In view of clearly random nature of soil
parameters of retaining structure composed of reinforced soil and due to specific erection technology of reinforced
soil structure, the assessment of its condition is largely based on expert’s judgment. It is an essential and difficult
task to interpret very small displacements which are often enough disturbed by numerous factors like temperature,
insolation, precipitation, vehicles driven close to testing site, etc. In the presented paper, the authors tried to
establish and juxtapose some criteria for a load test of a bridge abutment and evaluate their suitability for decision
making. Final remarks are based on authors experience from a real full scale load test.
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SOME REMARKS ON PRACTICAL ASPECTS OF LABORATORY TESTING OF DEEP SOIL MIXING
COMPOSITES ACHIEVED IN ORGANIC SOILS

Piotr Kanty Menard 1, Jaroslaw Rybak 2, Damian Stefaniuk 2

1 Polska Sp. z 0.0., Poland
2 Wroclaw University of Science and Technology, Poland

ABSTRACT

Results of laboratory testing of organic soil-cement samples are presented in the paper. The research program
continues previously reported authors experiences with cement-fly ash-soil sample testing. Over 100 of
compression and a dozen of tension tests have been carried out altogether. Several samples were waiting for
failure test over one year after they were formed. Several factors, like: the large amount of the tested pieces, long
observation time, carrying out the tests in complex cycles of loading and the possibility of registering the loads
and deformation in the axial and lateral direction - have made it possible to take into consideration numerous
interdependencies, three of which have been presented in this work: the increments of compression strength, the
stiffness of soil-cement in relation to strength and the tensile strength. Compressive strength, elastic modulus and
tensile resistance of cubic samples were examined. Samples were mixed and stored in the laboratory conditions.
Further numerical analysis in the Finite Element Method numerical code Z_Soil, were performed on the basis of
laboratory test results. Computations prove that cement-based stabilization of organic soil brings serious risks (in
terms of material capacity and stiffness) and should be not recommended by means of Deep Soil Mixing
technology. The numerical analysis presented in the study below includes only one type of organic and sandy soil
and several possible geometric combinations. Despite that, it clearly points to the fact that designing the DSM
columns in the organic soil may be linked with a considerable risk and the settlement may reach too high values.
During in situ mixing, the organic material surrounded by sand layers surely mixes with one another in certain
areas. However, it has not been examined and it is difficult to assume such mixing already at the designing stage.
In case of designing the DSM columns which goes through a thin layer of organic soil it is recommended to carry
out each time the core drilling which checks the degree of material mixing and their strength.
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BASIC ASPECTS OF DEEP SOIL MIXING TECHNOLOGY CONTROL
Alexandra A. Egorova 1, Jaroslaw Rybak 2, Damian Stefaniuk 2, Przemyslaw Zajaczkowski 3

1 Moscow State University of Civil Engineering, Russia
2 Wroclaw University of Science and Technology, Poland
3 Mota-Engil Central Europe S.A., Poland

ABSTRACT

Improving of soil - is a process of increase in physic-mechanical properties of soil, without change of natural
structure of soil. Improvement of characteristics of soil of the basis is reached by means of the knitting materials,
or other methods when strong connection of particles of soil is established. The method of DSM (Deep Soil Mixing)
columns has been invented in Japan in 1970s. The main reason of designing cement-soil columns is to improve
properties of local soils (such us strength and stiffness) by mixing them with various cementitious materials. The
most common binders which are used are cement and calcium. However new research undertaken worldwide
proves that despite these materials we can also successfully implement gypsum or fly ashes. As the Deep Soll
Mixing is still being developed, anticipating mechanical properties of columns in particular soils and the usage of
cementitious materials in formed columns is very difficult and often inappropriate. That is why a research is carried
out in order to find out what binders and mixing technology should be used. The paper presents several remarks
on the testing procedures related to quality and capacity control of Deep Soil Mixing columns. Soil improvement
methods and their advantages and limitations are briefly described. The authors analyze the suitability of selected
testing methods on subsequent stages of design and execution of special foundations works. Chosen examples
from engineering practice form the basis for recommendations according to control procedures. Presented case
studies concerning field capacity testing and laboratory procedures on various categories of Soil-cement samples
were picked from research and development and consulting works offered by Wroclaw University of Science and
Technology. Special emphasis is paid to climate circumstances which may affect the availability of performing
and controlling of DSM techniques in polar zones, with a special regard to sample curing.
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INFLUENCE OF FINES CONTENT ON CONSOLIDATION AND COMPRESSIBILITY CHARACTERISTICS OF
GRANULAR MATERIALS

Miroslaw J. Lipinski, Malgorzata K. Wdowska
Warsaw University of Life Sciences, Poland
ABSTRACT

Majority of scientific papers dealing with granular materials concerns clean homogeneous sands. However, in
natural and man-made subsoils, rarely exists strata which fulfill the condition of homogeneity. It creates many
problems in interpretation of geotechnical tests. It concerns in situ and laboratory tests as well carried out on
cohesionless materials. The major problems with test interpretation arises from change of compressibility in
layered soils. For instance in field static or dynamic probe tests, change of penetration resistance is usually
interpreted as result of change in state of soil. However, this is not always true since major penetration resistance
change is an effect of compressibility change resulting from different fins content. Fines content differentiates the
behavior of soils which from classification point of view are between cohesive and cohesionless materials and
therefore are perceived as the transitional soils and difficult to describe. The paper presents experimental data
from laboratory tests carried out in large diameter consolidometer. 5 granular soils of various fines content ranging
from 10 to 97% were tested. The soil was reconstituted in consolidometer ring. For each material a few samples
were tested. Each sample was prepared to different initial void ratio. Prior to actual loading, the material was
saturated with back pressure to ensure full saturation. The samples were loaded in steps up to 1750kPa. The
data were elaborated in the form of consolidation and compressibility curves. In order to present change in
compressibility of material, the results were presented in in the form of compression indices against fines content.
Further analysis of the obtained results allowed to identify threshold fines content which differentiate sand like
and clay like materials with respect to compressibility.
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TWO SMALL STRAIN SOIL CONSTITUTIVE MODELS CALIBRATION AND VERIFICATION
Rafal Uliniarz
Silesian University of Technology, Poland
ABSTRACT

The paper presents two reasonably advanced constitutive laws for soil. First one is a hybrid of the Modified Cam
Clay and a new RU development, and it is author’s conception . The second one is a HS-small model by Benz
[2]. In the RU+MCC model, normal consolidation behavior is described by the Modified Cam Clay model, which
is an isotropic hardening elasto - plastic model originated by Burland in 1967 [1] within the critical state soll
mechanics. This model describes realistically mechanical soil behaviour in normal consolidation states. The RU
part is designed to ensure more adequate soil responses to reloading paths, particularly in the range of small
strains. The HS-small model is an improvement of HS model originated form Schanz and Vermeer. This concept
base on cap yield surface with incorporation of two hardening mechanisms, stiffness variation at small strains,
densification mechanism, Rowe’s dilatancy and some others. The RU+MCC model has been implemented by the
author in the FEM computer code Z_SOIL.pc. The HS-small model has been implemented into the same software
by Truty [4]. To test the influence of the small strain nonlinearity on soil - structure interaction as well as to exhibit
the ability of the proposed model to simulate realistically this effect, a comparative study based on the FEM
solution has been carried out. As a benchmark a trial loading test of strip footing was used. The calibration process
has based on advanced laboratory and field soil tests like resonant columns, triaxial test, dilatometer test and
many others.
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DESIGN AND DEVELOPMENT OF ELECTROMECHANICAL DYNAMIC ACTUATOR MODULE FOR STATIC
TRIAXIAL TEST DEVICES

Nihat Dipova 1, Altan Yilmaz 2

1 Akdeniz University, Turkey
2 Mehmet Akif University, Turkey

ABSTRACT

Although dynamic triaxial test results have been used effectively to calculate the soil response to stresses caused
by cyclic loads, dynamic triaxial test apparatus is too expensive and limited number of laboratories can have this
device. In this study, a low-cost electromechanical actuator module has been developed, to integrate to the static
triaxial test apparatus which is generally available at laboratories. Using electromechanical actuators, cyclic
loading at desired size and desired frequency, can be performed in a more precise way than the other actuators
(hydraulic and pneumatic). Load control in the developed dynamic loading module is provided with load cell and
feedback software. Cyclic loading is applied in the form of a sine wave and the frequency of loading is 0.1 to 1.0
Hz. Automatic control is provided with 16-bit resolution 8-channel data acquisition unit, motion control card and
electromechanical motor drive for adjusting the load and number of cycles. Developed software includes sine
curve motion algorithm, PID control algorithm and for the transmission of values measured with data acquisition
unit to a computer. Two displacement sensors were used for deformation measurement, such that small
deformations are measured with a free core, high resolution and short-range sensor while at high deformation
levels, a LVDT with increased range but reduced resolution is used. The standard triaxial cell has been modified
by adding a ball bushing to the loading shaft. Cost is quite reduced in the developed device using local
manufacturing facilities. Even though precise electronic components and sensors were used in the developed
device, it has been manufactured to about 1/4 the price of equivalents.
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DESIGNING COMMUNICATION EMBANKMENTS WITH COHESIVE SOILS
Wojciech Kozlowski
Opole University of Technology, Faculty of Civil Engineering and Architecture, Poland
ABSTRACT
Beavers belong to protected species should therefore be properly protected levees, do not damage beavers and
protect embankments from destruction caused by these animals. This protection requires the use of bentonite

mats as shaft seals, and wire mesh. Such new security structures began to be used successfully in the recent
period
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DESIGNING COMMUNICATION EMBANKMENTS ON PEAT LAND
Wojciech Kozlowski
Opole University of Technology, Faculty of Civil Engineering and Architecture, Poland
ABSTRACT
In view of impossibility of the peat soil exchange carrier designed embankments suitable structures that make up

the entire width of the mattress body. Edges embankments follow the gabions. The embankment is reinforced
geogrid or geotextile.
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FRACTAL DESCRIPTION OF THE WEATHERING DEGREES OF BUILDING STONE IN MICRO-SCALE
(OLBA, TURKEY)

Kivanc Zorlu
Mersin University, Department of Geological Engineering, Mersin, Turkey
ABSTRACT

Studying mechanical and geological properties of the natural stones in historical places under conservation is
very difficult. Due to sampling prohibition, alternative methods should be applied in ancient cities. In order to
overcome this difficulty, some non-destructive methods have been applied to determine the weathering degrees
of the building stones and their minerals. For this purpose, development of a simple visual based classification on
building stones in terms of macro scale have been carried out. This classification includes three groups: slightly
weathered (SW), moderately weathered (MW) and weathered (W). Additionally, a total of eight small specimens
are taken for Scanning Electron Microscope (SEM) analysis during the field study. It has been noted that the
specimens represent each weathering class. In addition to macro scale classification, micro scale definition of
weathering state of the minerals considering with SEM analysis were also carried out by fractal analysis. To
compute fractal dimension of a mineral, the shape of the mineral is digitized using a computer program and the
parameters of the size of grid cells (s), the number of square cells (N(s)) and the estimation of perimeter (SXN(s))
are calculated. From the graphs derivations from fractal analysis, the fractal dimensions of each mineral are
calculated. Depending on an increase in weathering degree, the average fractal dimensions of both the blocks
and the minerals decrease. The study presented herein show that the results of macro and micro scale fractal
dimensions are similar to each other because fractal geometry is analyse the scale invariance. When considering
advantage of the non-destructive fractal approach, it is possible to apply this methodology to determination of
weathering states of building stones especially in the areas under conservation.
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SMALL AND LARGE STRAIN DEPENDENCE ON CYCLIC BEHAVIOR OF SILTS AND SILT-CLAY
MIXTURES

Selim Altun, Tugba Eskisar
Ege University, Turkey
ABSTRACT

The 1999 Kocaeli earthquake of Turkey caused great destruction of structures and lifelines in the city of Adapazari.
The soil underlying in the Adapazari is dominantly silts, clays and silt-clay mixtures. In Adapazari, many buildings
collapsed or were heavily damaged, hundreds of structures tilted and penetrated into the ground due in part to
liquefaction and ground softening. Soils may experience a range of shear strains due to cyclic shear stresses
induced by earthquakes depending on their physical and index properties. These variations of strains may result
in liguefaction, i.e., a critical decrease of effective stress, which can be characterized by a reduction of the contact
force between particles, especially of saturated sands and silts due to pore pressure increase induced by rapid
loading and slow drainage response. There have been numerous laboratory investigations as well as field
observations conducted to increase our understanding of the complex relationship between basic soil properties
and shear strength under cyclic loads. The effect of fines content on the liquefaction of sandy soils has been
investigated widely. However, currently there are contradicting suggestions and findings based on laboratory
measurements and/or field observations. In this study, both cyclic torsional shear and cyclic triaxial shear tests
were performed on the specimens of silt and silt-clay mixtures. Tests conducted on the undisturbed sample from
the city of Adapazari. The main objective of this study was to investigate the cyclic failure mechanism of these
type of soils and to determine the small strain behaviour of soils. In conclusion, the ground failure and liquefaction
potential of each of the site categories and failure mechanisms that might have led to the observed building
performance were discussed in the study. Results indicate that there was a reduction in the liquefaction resistance
as the silt content increased from 0% to 20% followed by an increase of resistance for samples with 80% silt
content. Rock crushed materials with their angular particle shapes and comparatively wider range of grain sizes
were more resistant to liquefaction than uniform clean fine sands. Anisotropical consolidation and confining
pressures also had an impact on the liquefaction behavior.
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BIM METHODOLOGY IMPLEMENTATION FOR INFRASTRUCTURE DESIGN AND MANAGEMENT. SS 372
- TELESINA: SANNITI VIADUCT CASE STUDY

Anna Osello, Niccolo Rapetti, Francesco Semeraro
Politecnico di Torino, Italy
ABSTRACT

Nowadays, the implementation of Building Information Modelling (BIM) for the infrastructure field represent a new
challenge for the AECO (Architecture, Engineering, Construction, Owner and Operator) world, which will involve
the interest of many researchers in the next years. One of the biggest challenge, it is the necessity to find a way
to collect the information in a unique interactive database, able to share information among different discipline. A
consistent interest is rising among Public Administration, led by an effective regulation provided by European
Union and the consequently national adoptions, due to the possibility to improve the efficiency and to enhance a
better management of the complexity of infrastructure projects. In this context, the purpose of the research is to
propose a methodology for the use of BIM in a tunnel project, analyzing the definition of a correct level of detalil
(LOD) and the possibility to share information via interoperability for FEM analysis. Research developments was
based on the “Paniga tunnel” from Morbegno variant project, which is a case study provided by ANAS, an Italian
State-run company, actively interested in BIM implementation. The investigation is about two main topics: 1)
definition of a correct LOD for projects with horizontal extension, such as infrastructures, and modelling activity
in creating parametric elements and objects specifically for infrastructures projects; 2) numerical analysis of the
tunnel, focusing on interoperability tests for finding the best exchange formats, considering that one important
benefit from BIM methodology is the possibility to reuse information generated during the modelling process,
avoiding data duplication. In conclusion, the research has obtained positive results for the setting up of the BIM
methodology and especially for the design phase, taking advantages from information achieved in in the database
for specific analysis, such as geotechnical ones. BIM model permits to qualify the process, also in terms of better
control of project elements.
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INNOVATIVE SOLUTIONS USING OPEN SOURCE DEVELOPMENT BOARDS IN GEOTECHNICAL
TESTING

Nihat Dipova
Akdeniz University, Turkey
ABSTRACT

Nowadays electronic hardware materials can be supplied more economically and easily than the past, due to the
increase in production in the world. Moreover, open-source development boards have become more prevalent
than ever. As technology advances and information begins to flow freely, open-source philosophy is rising with
acceleration. Open-source hardware is a hardware whose design is made publicly available so that anyone can
make, modify and sell the hardware. Due to the modular structure, cost advantages and ease of reaching example
applications, electronic development boards have become alternative to electronic assembly needs. The most
successful enabling open-source hardware is the Arduino electronic development board (prototyping platform).
Arduino and other development platforms can be practical solution tool for multi-channel measurement of
variables such as pressure, load, displacement/deformation, temperature and humidity which are the most
commonly used in geotechnical applications, automatic control with additional peripherals and to perform
numerical processing with easy software and data logging. The modular structure of the equipment will allow the
creation of fast and economical experimental setups for individual research and application projects, without the
need for electronic expertise. One another advantage of making laboratory scientific equipment by using open
source hardware is that, shared design promotes a better design as the scientific community can contribute to its
design. In modern geotechnical laboratories sensor readings are essential for many setups such as consolidation,
uniaxial compression, triaxial compression and shear box tests. Moreover, some tests need temperature and
humidity conditioning. In this study, usability of open source equipments to meet the needs of geotechnical
laboratories at low cost is evaluated.
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THE INFLUENCE OF UNUSUAL MATERIALS AS PROSPECTIVE FILLERS IN THE HOT MIX ASPHALT
(HMA)

Wallace Cavalcante Ferrao, Joel Carlos Moizinho
Federal University of Roraima, Brazil
ABSTRACT

Among the factors that influence directly the durability of the asphaltic layer on pavements, the type and
percentage of filler in the hot mix asphalt pavement (HMA) is one of the most active components; the most
traditional fillers, the Portland cement and the hydrated lime, are well known for resisting to weather variations
and adding extra features to the hot mixtures. This research is focused on proposing potential fillers such as the
glass powder, the cladding waste (gotten from clay bricks), the ashes of rice husks and laterite powder as
substitutes to the traditional ones. The materials have been sieved and classified by fitting the powder on the filler
grain size required by Brazilian norms, eventually they have been tested with asphalt 50/70. The glass powder
performed a Thermal Susceptibility Index (IST) of -0.69 for 5% in weight of filler and -0.75 for 10% in weight of
filler, proving that this material satisfies the Brazilian specification DNIT-EM 095/2006; on the other hand the
laterite powder presented an IST of -0.61 for 5% and 0.32 for 10% and a lower production cost in Roraima, despite
not be as eco-friendly as the previous one. After executing the Softening Point, Penetration, Flash Point and
Ductility tests, it has been confirmed that the glass and laterite powder are the most recommended materials as
potential substitutes to the Portland cement, however the first one performs better under balmy temperatures due
to its negative IST; the cladding powder and the rice husks turns the mixtures too rigid and breakable on
percentages close to 10%. The cost reduction and the reuse of some materials are important topics on choosing
which one is the most appropriate, showing that expensive components may be replaced by cheaper ones that
perform similar characteristics on hot mixtures.



World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

WwWiWimeaus org

LOADS FROM TERRAIN DEFORMATION CAUSED BY MINING ACTIVITY ILLUSTRATED WITH THE
EXAMPLE OF TWO BUILDINGS IN MYSLOWICE

Marta Kadela, Marian Kawulok, Leszek Chomacki
Building Research Institute, Warsaw, Poland
ABSTRACT

The soil's load on retention walls or underground elements of engineering structures consists of three basic types
of pressure: active pressure (pa), passive pressure (pb) and at-rest pressure (po). In undisturbed areas without
any mining, due to lack of activity in the soil, specific forces from the soil are stable and unchanging throughout
the structure’s life. Mining activity performed at a certain depth activates the soil. Deformations take place in the
surface layer of the rock mass, which begins to act on the structure embedded in it, significantly changing the
original stress distribution. Deformation of the subgrade, mainly horizontal, becomes a source of significant
additional actions in the contact zone between the structure and the soil, constituting an additional load for the
structure. In order to monitor the mining influence in the form of compressive load on building walls, an observation
line was set up in front of two buildings located in the Wesota quarter in Mystowice, at ul. Harcerzy Slgskich 18
and 20. In 2013, some mining activity took place directly under those buildings, with expected horizontal
deformations of €=-5.8 mm/m. The measurement results discussed in this paper showed that, as predicted, the
buildings were subjected only to horizontal compressive deformations with the following values: a. parallel to the
analysed wall less than -4.0 %o for building No 18 and -1.5 %. for building No 20, b. perpendicular to the analysed
wall less than -6.0 %o for building No 18 and -4.0 %o for building No 20 (the only exception was the measurement
in line 8-13, where ex=-17.04 %o for building No 18 and -4.57%o. for building No 20). Both horizontal and vertical
displacement indicate that the impact of mining activity was greater on building No 18. This is also confirmed by
inspections of the damage.



MCAUS.,  World Multidisciplinary
L0 JHNY - Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

BEHAVIOUR OF BRIDGES IN MINING AREAS RECORDED WITH THE USE OF VIBRATING WIRE
SENSORS

Marta Kadela 1, Beata Parkasiewicz 1, Piotr Betkowski 2, Rafat Sienko 3, tukasz Bednarski 4

1 Building Research Institute, Warsaw, Poland
2 Silesian University of Technology, Faculty of Civil Engineering, Gliwice, Poland
3 Cracow University of Technology, Poland
4 AGH University of Science and Technology, Al. Mickiewicza 30, 30-059, Poland

ABSTRACT

Structure monitoring methods are increasingly widely used to assess the actual condition of structures and to: a.
improve the safety of monitored buildings, b. evaluate the innovations used or monitor high risk locations. In
addition, monitoring a structure’s behaviour becomes required for structures in geotechnical category three,
which, due to risks related to complex soil conditions, is often assigned to highway engineering structures,
including motorways and express roads, as well as roads in mining areas. In such cases, monitoring consists in
regular observations, measurements and documenting all significant data during construction, after its completion
and during usage, and in analysing and evaluating the results. The article will present the behaviour of over bridge
structures subjected to mining activity, recorded with the use of a monitoring system consisting of vibrating wire
sensors. The aim of the article is to show differences in structure behaviour depending on the direction of mining
and location of the wall under structures, and to showcase sensitivity of the system to mining actions.
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THE SLOPE REINFORCEMENT WITH THE UTILIZATION OF THE COAL WASTE ANTHROPOGENIC
MATERIAL

Monika Gwozdz
Lason University of Bielsko Biala, Poland
ABSTRACT

The protection of the environment, including waste management, is one of the pillars of the policy of the Europe.
The application which is presented in that paper try to show trans-disciplinary way to design geotechnical
constructions — slope stability analysts near road to shopping center. The generally accepted principles the author
presents numerical modelling patterns of earth retaining walls as slope stabilization system. The paper constitutes
an attempt to summarise and generalise earlier researches which involved FEM numeric procedures and the
Z_Soil package. The design of anthropogenic soil used as a material for reinforced earth retaining walls, are not
only of commercial but of environmental importance as well and consistent with the concept of sustainable
development and the need to redevelop brownfield. This paper tries to show conceptual and empirical modelling
approaches to slope stability system used anthropogenic soil from heaps of mining a special focus to urban areas
of South of Poland and perspectives of anthropogenic materials application in geotechnical engineering are
discussed. This is one of the possibilities of using soil as waste product from coal mine to the modernisation of
the areas where you plan to upgrades roads and expansion of buildings and structures. Characteristics of soils
and principles for the construction of earth embankments on reinforced subsoil. Description of calculation
methodology for settlements and consolidation of soils and reinforced with waste product from coal mine together
with practical examples and discussion of the results obtained was analyzed.
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THE EFFECT OF HEAVE SOURCED FROM THE SWELLING CLAYS ON THE WATER CANALS
Isik Yilmaz
Cumbhuriyet University, Turkey
ABSTRACT

In this study, determination of the swelling characteristics of the clays and probable heave problems on the water
transport canal is aimed. In order to achieve above mentioned objectives undisturbed samples were taken from
the canal route, swelling percent and pressures of the clays were determined by laboratory experiments. Then
the swelling pressure distribution map was drawn by use of the swelling pressures obtained, and canal surcharge
pressures were compared with the swell pressures. The clays on the canal route have medium to high swelling
potential, their swelling pressures are higher than surcharge pressure of empty/fill canal in many locations. In
addition, surface heavy values show the differences in each location. These differential movements will cause to
the deformation on the canal.
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EVALUATION OF ROCK JOINT COEFFICIENTS
Ondrej Audy, Tomas Ficker
Brno University of Technology, Faculty of Civil Engineering, Brno, Czech Republic
ABSTRACT

A computer method for evaluation of rock joint coefficients is described and several applications are presented.
The method is based on two absolute numerical indicators that are formed by means of the Fourier replicas of
rock joint profiles. The first indicator quantifies the vertical depth of profiles and the second indicator classifies
wavy character of profiles. The absolute indicators have replaced the formerly used relative indicators that showed
some artificial behavior in some cases. This contribution is focused on practical computations testing the
functionality of the newly introduced indicators.
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ESTABLISHING RELATIONSHIPS BETWEEN PARAMETERS OF THE CONTROLLED COMPACTION SOIL
BY USING VARIOUS IN-SITU TESTS

Mariusz Wyroslak
Gdansk University of Technology, Poland
ABSTRACT

In both of site engineering practice and design practice, correlations between geotechnical parameters are very
important to describe proper view of technical circumstances. It is observed in engineering state of affairs for
example that lack of correlations between soil parameters constraints the foundation design. Either contractors in
geotechnics are often forced to obligatory present chosen soil parameters compared with others. It is common
practice in investment jobs in Poland. But earthworks belongs to engineering works undergoing to covering and
sometimes is not possible to directly estimate expected parameters after finishing ground preparations for the
construction setting. With no doubt appropriate correlations between parameters can be useful to receive an
acceptance of executed earthworks, or to certify quality of the work done, or to avoid spreading out filled layers
of soil. The correlations are obtained from the field testing made during a real building investment. The earthwork
description demanded the large artificial bank of soil on 150 meters long and 100 meters wide site. The
embankment consisted of layered soil to its final height of 1,8 meters. Every layer was gradually compacted and
simultanous field investigations were carried on. For every step of compaction, series of tests in the field were
conducted: the dynamic probing (DPL test), the dynamic plate test (LFWD test), the static plate test (VSS test),
the soil bearing test (CBR test). Based on this investigation results, relationships between dynamic modulus, static
moduli, density index, relative bearing ratio were established for medium/fine grained soil like sand with coars silt.
The aim of research was evaluating reliable correlations between chosen soil parameters describing state of
surface layers of soil. Disposal of such engineering data is very supportive if during conducted earthworks quick
evaluation of the soil state is needed and quality of earthworks must be confirmed. Results can be used to
convertible evaluation of soil parameters in the case of possibility managing only one type of the soil test
mentioned above.
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STEEL SHEET PILES — APPLICATIONS AND ELEMENTARY DESIGN ISSUES
Dariusz Sobala 1, Jaroslaw Rybak 2

1 Rzeszow University of Technology, Poland
2 Wroclaw University of Science and Technology, Poland

ABSTRACT

High-intensity housing having been carried out in centres of towns causes that many complex issues related to
earthworks and foundations must be resolved. Project owners are required to ensure respective number of parking
bays, which in turn demands 2-3 storeys of underground car parks. It is especially difficult to fulfil in dense
buildings of old town areas where apart from engineering problems, very stringent requirements of heritage
conservator supervision are also raised. The problems with ensuring stability of excavation sidewalls need to be,
at the same time, dealt with analysis of foundations of neighbouring structures, and possible strengthening them
at the stages of installing the excavation protection walls, progressing the excavations and constructing basement
storeys. A separate problem refers to necessity of constructing underground storeys below the level of local
groundwater. This requires long-term lowering of water table inside excavation while at possibly limited
intervention in hydrological regime beyond the project in progress. In river valleys such “hoarding off” the
excavation and cutting off groundwater leads to temporary or permanent disturbances of groundwater run-off and
local swellings. Traditional way to protect vertical fault and simultaneously to cut-off groundwater inflow consists
in application of steel sheet pilings. They enable to construct monolithic reinforced concrete structures of
underground storeys thus ensuring both their tightness and high rigidity of foundation. Depending on situation,
steel sheet pilings can be in retrieving or staying-in-place versions. This study deals with some selected aspects
of engineering design and fabrication of sheet piling for deep excavations and underground parts of buildings.
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THE ROLE TO BE PLAYED BY INDEPENDENT GEOTECHNICAL SUPERVISION IN THE FOUNDATION
FOR BRIDGE CONSTRUCTION

Dariusz Sobala 1, Jaroslaw Rybak 2

1 Rzeszow University of Technology, Poland
2 Wroclaw University of Science and Technology, Poland

ABSTRACT

Some remarks concerning the necessity of employing an independent and over all ethical geotechnical survey
were presented in the paper. Starting from the design phase, through the whole construction process, the
impotrance of geotechnical engineer is stated in legal acts. Numerous testing technologies serve for the calibration
of geotechnical technologies and allow for confirming the quality and capacity of piles. Special emphasy was
payed to the involvement of scientifical and research institutions which can not only serve services but also can
postprocess and methodize collected data. Such databases enable for new codes, methods and
recommendations. Selection of deep foundations for bridge-type structures is most often dependent on complex
geotechnical conditions, concentrated loads and constraints for pier displacements. Besides the last ones, prior
to more common introduction of the design-construct system, could be a convenient justification for design
engineer, who imposed deep foundation because he didn’t want or was not able to estimate the effect of pier
settlement on civil engineering structure. The paper provides some notes about the need to engage a geotechnical
supervising service of high competency and ethical quality during engineering and consctruction stages of
foundations for bridge-type structures where legal requirements are of special consideration. Successive stages
of projects are reviewed and research methods used for current calibration of geotechnical technologies and
verification of geotechnical work quality are analysed. Special attention is given to potential involvment of
independent R&D institutions which, apart from rendering specific services, also collect and systemize the
research results thus enabling, in the long term, to revise engineering standards, instructions and guidelines.
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INTERESTING DEVELOPMENTS IN TESTING METHODS APPLIED TO FOUNDATION PILES
Dariusz Sobala 1, Grzegorz Tkaczynski 2

1 Rzeszow University of Technology, Poland
2 METRIS Sp. z 0.0., Poland

ABSTRACT

Both piling technologies and pile testing methods are a subject of current development. New technologies,
providing larger diameters or using in-situ materials, are very demending in terms of providing proper quality of
execution of works. That conserns the material quality and continouity which define the integral strength of pile.
On the other side we have the capacity of the ground around the pile and its ability to carry the loads transferred
by shaft and pile base. Inhomogenious nature of soils and a relatively small amount of tested piles imposes very
good understanding of small amount of results. In some special cases the capacity test itself form an important
cost in the piling contract. This work presents a brief description of selected testing methods and authors remarks
based on cooperation with Univerities constantly developing new ideas. The paper is divided in two parts: the first
presents some experience based remarks on integrity testing by means od low energy impact (low strain). The
second part presents selected (Polish) developments in the field of closed—end pipe piles testing based od bi-
directional loading, similar to Osterberg idea, but without sacrificial hydraulic jack. Such test is suitable ecpeccialy
when steel piles are used for temporary support in the rivers, where constructing of conventional testing appliance
with anchor piles or kentledge meets technical problems. According to the authors expeience, such tests were
not yet used on the building site but they bring a real potential ecpecially, when the displacement control can be
provided from the river bank using surveying techniques.
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DESIGNING THE ALLUVIAL RIVERBEDS IN CURVED TRACKS
Viliam Macura 1, Andrej Skrinar 1, Zuzana Stefunkova 1, Zlatica Muchova 2, Martina Majoro$ova 1
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2 Slovak University of Agriculture in Nitra, Nitra, Slovakia

ABSTRACT

There are many reasons for the continuing attention is given to curved tracks of the rivers in the fields of geology,
geomorphology, hydrology, and recently with the emphasis on river ecology. Watercourses in good environmental
conditions present the dominant features in the landscape and urban environment. In most cases, regulated
channels only provide flood protection. The flat and wide riverbed does not create favourable conditions for the
instream biota. In the period of minimum flows, the low water level is overheated and looks unaesthetic; therefore
it is necessary to restore the regulated streams. River restoration uses a variety of technical resources, including
the creation of asymmetric channel in the curved track. This solution of the whole range of restoration tools
provides the biggest accumulation space suitable for the instream biota and can be therefore considered to be an
important restoration element. The paper presents the method of determining the shape of the riverbed in curved
track of the watercourse, which is based on the method of S. Ikeda (1975) developed for a slightly curved track
in sandy riverbed. Regulated rivers have essentially slightly and smoothly curved tracks; therefore this
methodology provides the appropriate basis for river restoration. S. Ikeda verified the method on rivers with sandy
riverbed. Very good agreement was found between the actual and theoretical shape of the cross section in the
area of maximum erosion. The spherical particle shape is considered in the sandy material, but the shape of the
particles of alluvial sand-gravel riverbeds is substantially different from a spherical shape. It is therefore necessary
to consider the real shape and orientation of the particles. Based on the research in the experimental reach of the
Holeska Brook and several alluvial mountain streams the methodology was adjusted. The method also takes into
account other important characteristics of bottom material - the shape and orientation of the particles, settling
velocity and drag coefficients. Thus, the method is mainly meant for the natural sand-gravel material, which is
heterogeneous and the particle shape of the bottom material is very different from spherical. The calculation of
the river channel in the curved track provides the basis for the design of optimal habitat, but also for the design of
foundations of armouring of the bankside of the channel. The input data is adapted to the conditions of design
practice.
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INTEGRATED HYDROGRAPHICAL BASIN MANAGEMENT. STUDY CASE - CRASNA RIVER BASIN
Mircea Visescu, Erika Beilicci, Robert Beilicci,
Polytechnic University of Timisoara, Poland
ABSTRACT

Hydrographical basins are important from hydrological, economic and ecological points of view. They receive and
channel the runoff from rainfall and snowmelt which, when adequate managed, can provide fresh water necessary
for water supply, irrigation, food industry, animal husbandry, hydrotechnical arrangements and recreation.
Hydrographical basin planning and management follows the efficient use of available water resources in order to
satisfy environmental, economic and social necessities and constraints. This can be facilitated by a decision
support system that links hydrological, meteorological, engineering, water quality, agriculture, environmental, and
other information in an integrated framework. In the last few decades was developed different modelling tools for
resolving problems regarding water quantity and quality, respectively water resources management. Watershed
models have been developed to the understanding of water cycle and pollution dynamics, and used to evaluate
the impacts of hydrotechnical arrangements and land use management options on water quantity, quality,
mitigation measures and possible global changes. Models have been used for planning monitoring network and
to develop plans for intervention in case of hydrological disasters: floods, flash floods, drought and pollution. MIKE
HYDRO Basin is a multi-purpose, map-centric decision support tool for integrated hydrographical basin analysis,
planning and management. MIKE HYDRO Basin is designed for analyzing water sharing issues at international,
national and local hydrographical basin level. MIKE HYDRO Basin use a simplified mathematical representation
of the hydrographical basin including the configuration of river and reservoir systems, catchment hydrology and
existing and potential water user schemes with their various demands including a rigorous irrigation scheme
module. This paper analyze the importance and principles of integrated hydrographical basin management and
realize a case study for Crasna river basin, with use of MIKE HYDRO Basin advanced hydroinformatic tool for
integrated hydrographical basin analysis, planning and management.
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MODELING OF SEDIMENT TRANSPORT IN THE MEHADICA RIVER, CARAS SEVERIN COUNTY,
ROMANIA

Grozav Adia, Beilicci Robert, Erika Beilicci
Politechnic University of Timisoara, Romania
ABSTRACT

Study case is situated in Caras Severin County. Every sediment transport model application is different both in
terms of time and space scale, study objectives, required accuracy, allocated resources, background of the study
team etc. For sediment transport modelling, it is necessary to know the characteristics of the sediment in the river
bed. Therefore it is recommended to collect a number of bed sediment grap samples. These samples should be
analyzed in terms of grain size distribution.To solve theoretical problems of movement of water in the river
Mehadica, it requires modeling of water flow in this case. Numerical modeling was performed using the program
MIKE11l. MIKE 11 is a user-friendly, fully dynamic, one-dimensional modelling tool for the detailed analysis,
design, management and operation of both simple and complex river and channel systems. With its exceptional
flexibility, speed and user friendly environment, MIKE 11 provides a complete and effective design environment
for engineering, water resources, water quality management and planning applications. The Hydrodynamic (HD)
module is the nucleus of the MIKE 11 modelling system and forms the basis for most modules including Flood
Forecasting, Advection-Dispersion, Water Quality and Non-cohesive sediment transport modules. The MIKE 11
HD module solves the vertically integrated equations for the conservation of mass and momentum, i.e. the Saint-
Venant equations. The input data are: area plan with location of cross sections; cross sections topographical data
and roughness of river bed; flood discharge hydrograph. Advanced computational modules are included for
description of flow over hydraulic structures, including possibilities to describe structure operation.
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OPTIMIZING USE OF WATER MANAGEMENT SYSTEMS DURING CHANGES OF HYDROLOGICAL
CONDITIONS

Roman Vyleta, Andrej Skrinar, Michaela Danacova, Peter Valent
Slovak University of Technology in Bratislava, Slovakia
ABSTRACT

When designing the water management systems and their components, there is a need of more detail research
on hydrological conditions of the river basin, runoff of which creates the main source of water in the reservoir.
Over the lifetime of the water management systems the hydrological time series are never repeated in the same
form which served as the input for the design of the system components. The design assumes the observed time
series to be representative at the time of the system use. However, it is rather unrealistic assumption, because
the hydrological past will not be exactly repeated over the design lifetime. When designing the water management
systems, the specialists may occasionally face the insufficient or oversized capacity design, possibly wrong
specification of the management rules which may lead to their non-optimal use. It is therefore necessary to
establish a comprehensive approach to simulate the fluctuations in the interannual runoff (taking into account the
current dry and wet periods) in the form of stochastic modelling techniques in water management practice. The
paper deals with the methodological procedure of modelling the mean monthly flows using the stochastic Thomas-
Fiering model, while modification of this model by Wilson-Hilferty transformation of independent random number
has been applied. This transformation usually applies in the event of significant asymmetry in the observed time
series. The methodological procedure was applied on the data acquired at the gauging station of HornA©
OreAjany in the ParnAj Stream. Observed mean monthly flows for the period of 1.11.1980 - 31.10.2012 served
as the model input information. After extrapolation the model parameters and Wilson-Hilferty transformation
parameters the synthetic time series of mean monthly flows were simulated. Those have been compared with the
observed hydrological time series using basic statistical characteristics (e. g. mean, standard deviation and
skewness) for testing the quality of the model simulation. The synthetic hydrological series of monthly flows were
created having the same statistical properties as the time series observed in the past. The compiled model was
able to take into account the diversity of extreme hydrological situations in a form of synthetic series of mean
monthly flows, while the occurrence of a set of flows was confirmed, which could and may occur in the future. The
results of stochastic modelling in the form of synthetic time series of mean monthly flows, which takes into account
the seasonal fluctuations of runoff within the year, could be applicable in engineering hydrology (e. g. for optimum
use of the existing water management system that is related to reassessment of economic risks of the system).
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LABORATORY APPROACH FOR UNDERSTANDING TRANSPORT OF CONTAMINANTS IN SOIL

Maria Fernanda Serrano Guzman 1, Diego Dario Perez Ruiz Pontificia 1, Luz Marina Torrado Gomez 2 ,
Norma Cristina Solarte Vanegas 2

1 Universidad Javeriana Cali, Colombia
2 Universidad Pontificia Bolivariana Seccional Bucaramanga, Colombia

ABSTRACT

The soil is a medium that is composed of three phases: liquid, solid and gaseous. To understand the principles
governing the movement of fluids and the related variables to model it is a very complex process for the students,
and so on, to the professor. Therefore, in a graduated course of transport of compounds in the soil were designed
experiments were that help both, professors and students, the appropriation of knowledge. The experiments were
regarding with explanation about the porosity vs size grain distribution, determination of intrinsic permeability and
hydraulic conductivity, and study of transport of contaminant in a two-dimensional set up. In the first one, was
used a beaker, water and beads; in the second one, an one-dimensional column was used and the test considered
hot and cold water movement. In the last one, it was used a 2-D setup that simulate aquifer conditions. The total
practices were conducted in a specific day as a supplement of the lecture. According with the results in the
course, these activities enhanced student learning experience.
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ROCK U-WEIR — EVALUATING EFFECT OF STRUCTURE ON LOCAL HYDRAULICS
Peter Halaj 1, Viliam Macura 2, Andrej Skrinar 2

1 Slovak University of Agriculture in Nitra, Slovakia
2 Slovak University of Technology in Bratislava, Slovakia

ABSTRACT

The paper investigates the flow over a rock u-weir structure inserted in a rectangular channel with uniform width
in the flow direction. This type of weir represents a special type of broad crested structure that induces a spatial
diversification of free-surface flow over the weir width. It has potential to improve ecological conditions in the
stream’s channel by enabling a continuous two-way fish migration, increasing the physical habitat diversity by
creating channel bedforms similar to those found along natural rivers, raises water surface elevations to provide
water to diversions and channel alcoves, stabilizes stream gradient and provides energy dissipation. The rock u-
weirs also limit bank erosion, prevent changes in channel gradient. Though experimental studies confirmed its
advantages, properties of this complex structure is still not well known. A laboratory experiments have been
carried out to analyze the hydraulic characteristics of steady non-uniform rapidly varied flow over the weir and
assess the positive aspects of the weir in comparison of “classical” broad crested weir. The flow conditions were
represented by different discharges up to value of bankfull discharge calculated on base of empirical relations for
given bed slope and width/depth ratio. We have analyzed flow conditions according to specific discharge, velocity,
water level and streamlines along the weir. The comparison between experimental data and numerical results
shows that the approach by using the one-dimensional model may provide reliable depth averaged characteristics
of weir flows in stream’s channel. The two dimensional models provide more complex information for designers
and facilitates additional design guidance for river rock weirs.
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NUMERICAL MODEL OF TRANSITARY FLOOD FLOW IN 2005 ON RIVER TIMI?
Marie-Alice Ghitescu, Gheorghe Lazar, Albert Titus Constantin, Serban-Vlad Nicoara
Polytechnic University of Timisoara, Romania
ABSTRACT
The paper presents numerical modeling of fluid flow transiting on the Timis River, downstream Lugoj section -
N.H. COSTEIU, the occurrence of accidental flood wave 4 April to 11 April 2005. Numerical simulation aims to

estimate water levels on the route pattern on some areas and areas associated respectively floodplain adjacent
construction site on the right bank of Timis river, on existing conditions in 2005.
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DETERMINATION OF STABILITY OF HA LONG BAY ISLETS
Ho Tien Chung 1, 2, Tran Tan Van 1, Nguyen Quoc Khanh 1, Doan The Anh 1, Tran Diep Anh 1

1 Vietnam Institute of Geosciences and Mineral Resources, Hanoi, Vietnam (VIGMR)
2 Karlsruhe Institute of Technology, Karlsruhe, Germany (KIT)

ABSTRACT

The Limestone Islets on Ha Long Bay are the symbol of world natural heritage recognized by UNESCO. Due to
the effect of endogenous, exogenous factors, the islets are facing about its existence over time. The dissolution
rate at sea level is relatively high creating beautiful and unique attractions curious tourist however less stable of
the islet. In terms of execution are difficult, sensitive and less stable to access. The Islets modelled in 2D, analysis
the geometric information, bedded, joint set, and shear zone by photo then qualifying, added detail information in
the field. The kinematic analysis was applied to calculate the factor of safety for each block. Geometric analysis
results match the geological evidence indicates that the impact of physical and chemicals by wave and sea water
increased dissolution rate of limestone 1,161mm/year, which is more than 20 times compare with dissolution rate
of limestone on land. The viability of these landscapes is matched with the factor of safe of the islet base on
kinematic analysis. The results describe and evaluate the details for the 3 islets in the world natural heritage
Halong Bay and the question of whether to apply the solution in the eroded part in order to maintain the islets in
the discussed at the end of the article.
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NUMERICAL ANALYSIS ON THE HIGH-STRENGTH CONCRETE BEAMS ULTIMATE BEHAVIOUR
Piotr Smarzewski 1, Adam Stolarski 2

1 Lublin University of Technology, Poland
2 Military University of Technology, Poland

ABSTRACT

High-strength concrete can be designed to have a higher workability, and a higher mechanical properties
compared to the traditional concrete. The use of high-strength concrete in the building industry will continue to
grow. Thus, the development of technologies of high-strength concrete beams production, with the aim of creating
a secure and durable material, is closely linked with the numerical models of real objects. The high-strength
concrete structures required not only experimental testing, but also finite element modelling of their behaviour to
failure. Few researchers studied the finite element modelling of reinforced concrete beams. However, the
available publications on the finite element investigation of reinforced high-strength concrete beams are still
limited. The three-dimensional nonlinear finite element models of reinforced high-strength concrete beams with a
complex geometry has been developed in this study. The numerical analysis are performed using the ANSYS
finite element package. The arc-length parameters and the adaptive descent parameters are used with Newton-
Raphson method to trace the complete load-deflection curves. Experimental and finite element modeling results
are compared graphically and numerically. Comparison of these results indicates the correctness of failure criteria
assumed for the high-strength concrete and the steel reinforcement. The results of numerical simulation are
sensitive to the modulus of elasticity and the shear transfer coefficient for an open crack assigned to high-strength
concrete. The full nonlinear load-deflection curves at mid-span of the beams, the development of strain in
compressive concrete and the development of strain in tensile bar are in good agreement with the experimental
results. Numerical results for smeared crack patterns are qualitatively agreeable as to the location, direction, and
distribution with the test data. The model was capable of predicting the introduction and propagation of flexural
and diagonal cracks. It was concluded that the finite element model captured successfully the inelastic flexural
behavior of the beams to failure.
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CRACKING OF BEAMS STRENGTHENED WITH EXTERNALLY BONDED SRP TAPES
Rafat Krzywon
Silesian University of Technology, Poland
ABSTRACT

Paper discusses strengthening efficiency of relatively new kind of SRP composite based on high strength steel
wires. They are made of ultra-high strength steel primarily used in cords of car tires. Through advanced treatment,
the mechanical properties of SRP steel are similar to other high carbon cold drawn steels used in construction
industry. Strength significantly exceed 2000 MPa, there is no perfect plasticity at yield stress level. Almost linear
stress-strain relationship makes SRP steel mechanical properties similar to carbon fibres. Also flexibility and
weight ratio of the composite overlay is slightly worse than CFRP strip. Despite these advantages SRP is not as
popular as other composites reinforced with fibres of high strength. This is due to the small number of studies of
SRP behaviour and applicability. Paper shows selected results of the laboratory test of beams strengthened with
use of SRP and CFRP externally bonded overlays. Attention has been focused primarily on the phenomenon of
cracking. Comparison include the cracking moment, crack width and spacing, coverage of crack zone. Despite
the somewhat lower rigidity of SRP tapes, they have a much better adhesion to concrete, so that the crack width
is comparable in almost the whole load range. The paper also includes an assessment of the common methods
of checking the condition of cracking in relation to the tested SRP strengthening. The paper presents several
proposals to modify calculation procedures, inter alia on how to determine the reinforcement ratio, the stresses in
the reinforcement, crack spacing. The proposed formulas are verified with results of laboratory tests.
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CONVERSION OF A TEMPORARY TENT WITH STEEL FRAME INTO A PERMANENT WAREHOUSE
Mircea Georgescu, V. Ungureanu, D. Grecea
Polytechnic University of Timisoara, Timisoara, Romania
ABSTRACT

The paper is dealing with the problem of a functional conversion (involving both architectural and structural issues)
applied to the case of an industrial building. As well known, temporary tents, designed according to the European
Code EN13782, represent a remarkable stake on the building market and a fast and practical solution for some
situations. It is exactly the case approached by the paper, where the investor has initially decided to erect on his
platform a provisional shelter for agricultural machines and subsequent staff, built of a light steel structure covered
by PVC roofing and cladding. This temporary tent has been acquired from a specialized supplier in form of a
series product. After using the tent for a number of years, the investor has decided to convert the existing structure
from architectural and structural point of view by switching to a permanent structure designed accordingly.
Important changes were thus imposed both to the architectural part (technological flows, openings, facades) and
especially to the structural part where this switch imposed a re-design to the codes of permanent structures
(especially as far as climatic loadings are concerned). The required architectural change implied the building of a
70 cm high concrete plinth and replacing the PVC membrane temporary roofing and cladding by permanent 60
mm thick PUR sandwich panels. Together with a new system of openings this has led to renewed facades of the
buildings. As for the structural change, the required conversion has imposed a thorough checking of the existing
steel structure (very slender and typical to a tent) in view of transforming it into a permanent structure. The
consolidation measures of the existing galvanized steel structure are described, together with the measures
applied at infrastructure level in order to implement the required conversion.
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CONCRETE COVER INFLUENCE ON INELASTIC BUCKLING OF LONGITUDINAL REINFORCING BARS
Anna Kucharczyk, Jacek Korentz
University of Zielona Géra, Poland
ABSTRACT

Seismic and accidental loads or construction overload, acting on structures, can result in the appearance in each
structure’s parts postcritical states. In case of analysis of reinforced elements in postcritical state of deformation,
when in the same time strain limits of concrete cover are exceeded and reinforcing strain are large, account should
be taken fact that it can lead to inelastic buckling of pressured main bars. Buckling of bars usually occurs between
two stirrups and inelastic buckling of reinforcement bars in pressured beams and columns area comes after cover
detachment. Known models of pressured bars, takes account the possibility of inelastic buckling, have been
developed based on the research free stand rods in laboratory conditions. These research show that the impact
on inelastic buckling bars have geometric features described by rods slender, as well as the yield strength and
steel mechanical properties after reaching yield limits, which is described by length of plastic plateau, the
strengthening ratio and shape of hardening curve. However, the concrete cover and adhesive forces between bar
and concrete help to delay buckling of main bars. The paper presents the results of numerical analyses of
postcritical behaviour of compressed rods, taking into account the impact of concrete cover on static equilibrium
path. Concrete cover was modelled as a transverse ties with characteristics like tensioned concrete. The
calculations were performed for various parameters of concrete cover and bar’s slenderness, used commercial
system Abaqus/CAE. The results showed rightness of earlier thesis. Concrete cover has a significant impact on
inelastic buckling of reinforcing bars.
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A METHOD SUITABLE FOR UPDATING THE BOUNDARY CONDITION OF CONTINUOUS BEAM BRIDGES
JianXin Cao 1, Honglan Zheng 2, Yang Liu 1

1 Harbin Institute of Technology, School of Transportation Science and Engineering, China
2 Shandong Yifangda Construction Project Management Co., Ltd., China

ABSTRACT

The boundary support conditions of continuous beam bridges play the great influence on the results of the
structural analysis, but it is difficult to accurately model the boundaries owing to the complexity structure of
constraint conditions. To address this issue, a parameterized method is proposed to update the boundary support
conditions in this study. First, the connection stiffness at boundary is considered as the optimization variable, and
then the optimization problem of updating the boundary conditions are described in detail based on the theory of
finite element model updating. Second, for verifying the proposed method, a loading test was conducted on an
actual three-span continuous beam bridge. With the proposed method, the discrepancy between the measured
modal parameters and the analytical results are greatly reduced; therefore, it is shown that the proposed method
is effective for updating the boundary support conditions of actual continuous beam bridges.



World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - WMCAUS

WwWiWimeaus org

KINEMATICALLY ADMISSIBLE FAILURE MECHANISMS FOR 2D AND 3D TRUSSES
Joanna Klosowska 1, Paulina Obara 1, Jan Turant 2

1 Kielce University of Technology, Poland
2 Lodz University of Technology, Poland

ABSTRACT

The reliability models of statically determinate and indeterminate steel trusses are constructed in this paper. This
theme is very important because probability of a failure depends on a reliability model of structures. The flat and
3D trusses are considered. For analysed trusses one of three types of reliability model: series structure, parallel
structure and serial-parallel structure is determined. A system that is functioning if and only if all of its components
are functioning is called a series structure. For such structures the higher the number of members, the lower load
bearing capacity and reliability. A system that is functioning if at least one of its components is functioning is called
a parallel structure. In the case of complex structures, there is usually a need to identify mixed systems, which
are a combination of serial and parallel systems. Identification of reliability system is based on studies on the
transformation the safe structural system in the mechanism. These researches intended to determine the
kinematically admissible failure mechanisms (KAFM) which contain minimal critical sets of elements (MCSE).
MCSE is a collection in which the at least one causative element is operational, the entire system is operational
— the structures is able to move acting loads. Exhaustion of the load of all the elements included in the causative
MKZE makes the structure is converted into the geometrically variable system. To identify mechanism of truss
the spectral analysis of the stiffness matrix is used. The eigenvalues of stiffness matrix describe the energy states
of the module, while the eigenvectors describe the form of deformation. In the case when all the eigenvalues are
greater than zero there are no movements. Zero eigenvalues are related to the finite or infinitesimal mechanisms,
but in general the information from the null-space analysis alone does not suffice to establish the difference. The
mechanism can be considered as an eigenvector related to zero eigenvalue. To establish if the mechanism is
infinitesimal it is necessary to apply the nonlinear analysis with the use of geometric stiffness matrix. For these
analysis the computational program based on the finite element analysis was written within the Mathematica
environment. This stage of the study, in combination with the static load design, allow to determine the minimum
critical set of bars corresponding to the most probable scenario of structural damage during a fire.
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THE DYNAMIC CHARACTERISTICS OF BUILDINGS FROM SIGNAL PROCESSING OF AMBIENT
VIBRATION

Daniela Dobre, Claudiu Sorin Dragomir
National Institute for Research and Development URBAN-INCERC, Romania
ABSTRACT

The experimental technique used to determine the dynamic characteristics of buildings is based on records of low
intensity oscillations of the building produced by various natural factors, such as permanent agitation type
microseismic motions, city traffic, wind etc. The possibility of measuring/recording these oscillations is provided
by the latest seismic stations (Geosig and Kinemetrics digital accelerographs). The permanent microseismic
agitation of the soil is a complex form of stationary random oscillations. The building filters the soil excitation,
selects and increases the components of disruptive vibrations corresponding to its natural vibration periods.
Results. For some selected buildings, with different instrumentation schemes for the location of sensors (in free-
field, at basement, ground floor, roof level), a correlation between the dynamic characteristics resulted from signal
processing of ambient vibration and from a theoretical analysis will be presented. Conclusions. The interpretation
of recording results could highlight the behaviour of the whole structure. On the other hand, these results are
compared with those from strong motions, or obtained from a complex dynamic analysis, and they are quite
different, but they are explicable.
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THE IMPACT OF INTENSITY OF THE SEISMIC AREA ON EVALUATION OF DYNAMIC RESISTANCE OF
BRIDGES

Janusz Rusek
AGH University of Science and Technology in Krakow, Poland
ABSTRACT

The paper presents the results of evaluation the dynamic resistance of existing bridges located in areas of varying
seismic intensity. The subject of the analysis was an exemplary reinforced concrete slab road viaduct. For such
assumed the object were carried out FEM calculations. Dynamic analysis was performed using the response
spectrum method with use an acceleration standard response spectra according to Eurocode 8 and standard
acceleration response spectra for the GZW (Upper Silesian Coal Basin) and LGOM (Legnica-Glogéw Copper
District) areas. For each individual case, the obtained response for seismic impact was compared with the effects
of load combinations adopted at the design stage, setting the limits of design ground accelerations in the horizontal
(ag,Hmax ) and vertical (ag,Vmax) plane. Based on a comparison of the obtained results, shown differences in
the resistance of the bridge structure, which are depend on respective standard response spectra adopted for
dynamic calculations. This made it possible to assess the influence of impact of seismic intensity of the respective
area on dynamic resistance of analysed bridge. In addition, evaluated limits the peak values of acceleration
(PGAVmax and PGAHmax) which object can take without a safety hazard. Additionally, interpretation and scope
of applicability of the obtained results in the context of the response spectrum method were described.
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PROPOSAL EVALUATION OF DYNAMIC RESISTANCE OF THE EXISTING INDUSTRIAL PORTAL FRAME
BUILDINGS TO THE IMPACT OF MINING TREMORS

Janusz Rusek, Wojciech Kocot
AGH University of Science and Technology in Krakow, Poland
ABSTRACT

The article presents method for assessing dynamic resistance of existing industrial portal frame buildings
subjected to mining tremors. The subject of the study were two industrial halls of reinforced concrete and steel
structure. In order to determine the dynamic resistances of these objects was carried out static and dynamic
numerical analysis in FEM environment. The range of numerical calculations has been adapted to the guidelines
contained in the former and current standards for the design. This allowed to formulate the criteria on the basis of
which was obtained maximum permissible value of the horizontal ground acceleration constituting resistance
analysed objects. The permissible range of structural behaviour was set by comparing the effects of load
combinations adopted at the design stage with a seismic combination recognized in Eurocode 8. In the field of
dynamic analysis was used response spectrum method, taking into account the guidelines contained in Eurocode
8 and the guidelines of National. Finally, in accordance with the established procedure was carried out calculations
and presents the results for two exemplary industrial halls of reinforced concrete and steel structure. The results
allowed the comparison of dynamic resistance for two different types of material and design and a sensitivity
analysis with respect to their constituent bearing elements. The conclusions of these analyzes helped to shape
the thesis for the next stage of the research, in which is expected to analyse a greater number of objects using a
parametric approach in relation to the geometry and material properties.
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REINFORCED CONCRETE DEEP BEAMS, BEHAVIOUR UNDER LOAD AND CRITICAL REVIEW OF THE
MAJOR DESIGN APPROACHES

Mohammed Chemrouk
University of Sciences and Technology Houari Boumediene, Algeria
ABSTRACT

Deep beams have depths greater than normal by comparison to their spans. As a consequence, the Bernoulli
hypothesis stipulating that a plane section before bending remains plane after bending is no more valid and there
may be more than one neutral axis. This invalidate the ordinary beam theory for flexure, with vertical stresses
having values that can no more be neglected. As a result of their particular internal stress distribution, the design
of these structural members is not correctly covered by the major design codes and manuals in application over
the world. The present work gives an appraisal of the behaviour of these structural members under load, presents
a critical review of the few existing deep beam design approaches adopted in the literature and stresses on their
respective drawbacks and differences. This helps design engineers unfamiliar with these structural members to
have an understanding on their loading behaviour and incite for their uses in the construction industry, particularly
in tall buildings made of cross wall construction where the first floor cross-walls are supported on columns to leave
the ground floor open. They can also be used as transfer girders to provide column offsets for large unobstructed
spaces. Indeed, using deep beams as structures in buildings is always a practical solution for spanning over large
spaces. The research work is supported by an extensive experimental work on reinforced concrete deep beams,
simply supported and continuous, carried out in the past by the author and an on-going research studies on the
topic. This research reveals that the deep beam problem is as yet not clearly apprehended, since while for some
design approaches shear and diagonal cracking are the main concern, for others, flexure or bearing dictates the
ultimate capacity of these structural members. Moreover, with the advances in the material’s technology, and
hence with the increase in the concrete strength, more slender sections of deep beams can be built, giving rise
to the possibility of premature buckling failure which could occur in slender concrete deep beams; this is not
considered as a possible design criterion in most of the existing design methods. It is to be noted however, that
most design engineers do not understand clearly the behaviour of concrete deep beams under load and continue
to treat them with the ordinary beam design formulas.
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THE COMPARISON OF THE RELIABILITY METHODS FOR STEEL TRUSSES SUBJECTED TO FIRE
Katarzyna Kubicka, Urszula Radon, Waldemar Szaniec
Kielce University of Technology, Poland
ABSTRACT

The proposed paper concerns different methods of the reliability analysis of steel structures exposed to fire. Two
types of trusses (statically determinate and statically indeterminate) were considered. The fire analysis was
carried out in MES3D program, it was assumed that structures were insulated with the spray-applied fibre and
were exposed to the fire described by the standard time-temperature curve. The calculation were made according
to Eurocode rules. The reliability analysis for both types of structures was carried out with methods of second and
third level. To assess the reliability according to second level methods the approximation (FORM, SORM) and
simulation (Monte Carlo, Importance Sampling) methods implemented in NumPress Explore program was used.
In this way the Hasofer-Lind reliability index was calculated. As the third level method system reliability analysis
was carried out. Appropriate reliability systems were defined for each structure. For the statically determinate
structure it was series system. For statically indeterminate truss it was need to build mixed (parallel - series)
system. There were few model of structural failure (failure modes), so appropriate kinematically admissible failure
mechanisms (KAFMs) had to be defined. According to comparison of results from system analysis and
calculations made in NumpressExplore there were observed significant differences in the value of reliability index.
In the case of the statically determinate truss higher reliability index was gotten as the results of calculation made
by second level method.The effect of statistical weakness of structure was observed. For statically indeterminate
structure opposite result- the effect of statistical reinforcement was noticed - the reliability index was much higher
according to system analysis. It means that using methods of second level, that seems to be easier, is safety for
statically indeterminate structures. In the case of statically determinate structure it is recommended to support
analysis with second level method by system analysis, what is not difficult task.
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ASSESSMENT OF MASONRY BUILDINGS SUBJECTED TO LANDSLIDE-INDUCED SETTLEMENTS:
FROM LOAD PATH METHOD TO EVOLUTIONARY OPTIMIZATION METHOD

Fabrizio Palmisano 1, Angelo Elia 2

1 Politecnico di Bari, Italy
2 PPV Consulting, Italy

ABSTRACT

When dealing with landslide structural damage assessment, considering that the scale of the analysis is regional,
it is both technically impossible and economically inconvenient to perform generalized and, at the same time,
detailed investigations. In these cases, it is therefore necessary to implement various levels of detail, depending
on the size of the analysis, the objectives, the available time and the economic constraints. This multilevel
approach usually seems to be the most effective and useful because it allows to calibrate the available resources.
The first level of the analysis, necessarily quick, should be extended to all the buildings of the territory under study.
The objective is to identify those buildings that require a deeper investigation. In this scenario, models based on
classical structural mechanics seem to be difficult to apply for a rapid crack pattern diagnosis. This is why, a new
approach, based on a simple model (i.e. the Load Path Method, LPM), has been proposed by Palmisano and Elia
(2013). However, according to Palmisano and Elia (2013) the LPM is very useful for rapidly searching the ‘most
plausible solution’ instead of the exact solution. To find the solution, optimization algorithms are necessary. In this
scenario, this article aims to show how the Bi-directional Evolutionary Structural Optimization can be very useful
to optimize the strut-and-tie models obtained by using the Load Path Method.
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GEOMETRICAL AND COMPUTATIONAL MODELS FOR TRANSFORMED FOLDED STEEL SHEETS
Jacek Abramczyk Rzeszow
University of Technology, Poland
ABSTRACT

The paper concerns features of flat steel sheets folded in one direction and subject to effective shape
transformations performed in order to achieve their shell shapes. Such transformed sheets connected to each
other along their longitudinal edges into a folded sheeting can create a corrugated shell roof. The sheeting can
form diversified and really innovative warped free forms depending on the type and degree the shape
transformations of each sheet and even individual fold in the sheeting. Due to the effectiveness of the shape
transformations, the initial strength and geometrical imperfections of the shell sheets are possible small and
worsen the work and stability of their folds as small as possible. Such initial analyses have been carried out by
Adam Reichhart and Zbigniew Kielbasa in Rzeszow University of Technology Hall but they are not too accurate.
Therefore, further analyses are advisable in relation to geometrical, mechanical and computational models of the
folds. The effective shape transformations result from relevant technique of supporting each fold in the skew shell
roof directrices. An influence of the essential and natural boundary conditions as well as mutual position and
shapes of directrices supporting shell sheets on their geometrical and mechanical properties ought to be strictly
examined to describe their work under static and dynamic loads. Big displacements and small strains of the plane
flanges and webs of all folds cause nonlinear interdependences between the supporting conditions and properties
of the transformed shell folds as well as their loading. In addition, initial geometrical imperfections caused by the
shape transformations should be examined and taken into account. A way of loading and adopting boundary
conditions for the consecutive folds of a shell sheet are analysed. As a result of the above analyses, geometrical
and computational models are created to present specific geometrical and mechanical properties of such
transformed sheets. The models are employed by an innovative method created by the author of the present
paper for shaping diversified free form shell roofs.
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TRANSVERSE RESONANT VIBRATION OF NON-BEARING STRUCTURES CAUSED BY WIND
Jendzelovsky Norbert,
Antal Roland STU Bratislava, Slovakia
ABSTRACT

Nowadays, there are increasing usage of very thin, subtle and light structures in the field of building constructions.
We can find such a structures as part of roofs or facades. By using these lamella like, non-bearing structures as
a part of architectural design of buildings, it is necessary to consider wind effects on these structures. Subtle
structures of this type are prone to vibration in the transverse direction of the wind flow. The fact that the vibration
occurs depends on wind parameters (wind velocity, direction of an air flow) and it also depends on the properties
of lamella (shape, length, mass, natural frequency, support type). The principal idea of this article is to show
susceptibility of lamellae like structures to transverse resonance vibration caused by the phenomenon called Von
Karman effect. Comparison of susceptibility to transverse resonance vibration was analyzed on the different
shapes of lamellas with usage of different wind parameters. Analysis was based on usage of empirically derived
equations. Von Karman effect arise from wind flow past an object. Turbulence in the form of vortices are formed
at the object and shed into the flowing stream intermittently. The potential problem is that this turbulence can
induce vibrations into the lamella itself. In terms of this vibration problem, two frequencies are interesting. Von
Karman shedding frequency is the frequency at which the vortices are formed and shed at the object. The vortex-
shedding frequency increases with the velocity of the wind flow and decreases with the size of the object. Natural
frequency of the object depends on the construction of the lamella itself. Parameters of lamella as a shape, mass,
length, elasticity modulus of material and support type are directly involved in the calculation of own frequency.
Worst case scenario in the term of transverse vibration occurs when the natural frequency of lamella is equal to
the vortex-shedding frequency. In this case vibration rising and structure can be snapped or deformed
permanently. In the long term vibration, fatigue stress can be significant. At the conclusion hazardous wind speed
and recommendations for different shapes and parameters of lamellas are shown.
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INFLUENCE OF THE WEIGHTING FUNCTIONS SELECTION ON VDV ANALYSIS
Alicja Kowalska-Koczwara, Krzysztof Stypula
Cracow University of Technology, Poland
ABSTRACT

Transport vibrations are the subject of many research, mostly their influence on structural elements of the building
is investigated. However, nowadays, especially in the centers of large cities were apartments, residential buildings
are closer to the transport vibration sources, an increasing attention is given to providing vibrational comfort to
humans in buildings. Currently in most countries two main methods of evaluation are used: root mean squared
method (RMS) and vibration dose value (VDV). In this article VDV method is presented and the analysis of the
weighting functions selection on value of VDV is made. Measurements required for the analysis were made in
Krakow, on masonry, residential, two storey building located in the city center. The building is subjected into two
transport vibration sources: tram passages and vehicle passages on very close located road. Measurement points
were located on the basement wall at ground level to control the excitation and in the middle of the floor on the
highest storey (in the place were humans percept vibration). The room chosen for measurements is located
closest to the transport excitation sources. During measurements 25 vibration events were recorded and
analysed. VDV values were calculated for three different weighting functions according to standard: ISO 2631-1,
ISO 2631-2 and BS-6841. Differences in VDV values are shown, but also influence of the weighting function
selection on result of evaluation is also presented. VDV analysis was performed not only for the individual vibration
event but also all day and night vibration exposure were calculated ising formulas contained in the annex to the
standard BS-6841. It is demonstrated that, although there are differences in the values of VDV, an influence on
all day and night exposure is no longer so significant.
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CONVERSION OF FRACTAL FIELDS INTO HETEROGENEITIES INSIDE SPH SIMULATIONS
Martin Husek, Jiri Kala, Filip Hokes, Petr Kral
Brno University of Technology, Czech Republic
ABSTRACT

The inclusion of material heterogeneities in numerical simulations enables us to come close to the almost perfect
description of the behaviour of structures. There are various ways and methods of introducing heterogeneity into
a computational model. One of the methods is the creation of areas in which material properties differ. The shape
of such areas is most frequently based on simple mathematical functions - trigonometric functions, for example.
However, this destroys the ability of the model to represent reality, as the structure of a real material is not based
on any mathematical function. The contribution therefore deals with the process of the creation of spatial fractal
fields within which material properties would oscillate based on images of the real structure of materials. The
previously mentioned areas of heterogeneities, where material quality can differ significantly, would be created in
this way. If the Smoothed Particle Hydrodynamics (SPH) method is used, the quality of the process can be
amplified via the suitable adaptation of weight coefficients. This can result in highly complex numerical models
describing, for example, the behaviour of concrete, wood and other materials. Fractals do not have to be based
just on one simple mathematical function. On the contrary, they can be based on more complex inputs, such as
real images of materials. In the case of images of concrete, fields can be generated which correspond to the
presence of an aggregate, a cement binder or an air void. Complex numerical simulations can be achieved simply
by discretizing areas and using various material models. However, the level of complexity can be raised still
further. The oscillation of material parameters can be included in the interface between two layers. The oscillation
itself can fulfil the condition of any distribution function of random distribution. A consequence of the described
process is thus a certain uncertainty in the behaviour of numerical models, e.g. concrete structures subjected to
impact load. The contribution describes fundamental steps in the creation of fractals, or the creation of fields
based on real images of a material. The conditions necessary for successful simulations if the SPH method is
used are described. The contribution also deals with the creation of material parameter oscillations and their
subsequent inclusion in the numerical code of the SPH method. The whole pro