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INTEGRATED DESIGN OF STRUCTURES AND SYSTEMS FOR CONSTRUCTION 
Theoretical bases of integrated design
Detailed processing of life cycle assessment (LCA) and its costs (LCC) methodology
Specific methodology application for structures with various characters
Connecting application tools to the RTS database
Risk and reliability analyses development as tool for qualified decision-making
Methods and software for reliability analysis and assessment of technical and
economical risks
DDFPM optimizing methods
Using risk analysis to determine the damage-to-assessed-building-structure ratio 
Risk analysis development for the tunnel excavation process 
Modelling of successive tunnel excavation with the use of convergence 
measurements
Dynamic experiment of a cantilever beam made of timber 
SBRA as a tool for fully probabilistic assessment of reliability of structures 
Design and assessment of structural reliability based on the SBRA method 
in terms of serviceability criteria
Methods of structural design stressing durability and reliability
Methods of structural design for specific levels of reliability and service life; applications
Probabilistic approach to the propagation of surface cracks and creation of 
weakened areas
Implementation of a concrete constitutive model for tasks of automated 2D 
structural analysis
Asynchronously updated probabilistic cellular automata in degradation evolution 
models
Performance-based specification of concrete
Degradation models; assessment of material imperfections and technological effects; 
applications
Mortar rehydration after heating to temperatures up to 1200°c
The influence of silicate admixtures on the content of calcium hydroxide in
cement paste
Pore structure in the surface layer of concrete with respect to different finishing -  
other types of surface
Methodology for design, construction and management of building structures 
Energy and material-efficient structures of buildings 
Construction and energy concept of integrated design of buildings 
Airtightness measurements of buildings and analysis of test results 
Multicriterion analysis and experimental verification of structural elements and building 
structures made from high performance and recycled materials and integrated elements 
Experimental verification of a balcony railing section from fibre reinforced 
cementitious composites
Experimental verification of waffle floor segments from fibre concrete
Computational methods for simulation of energy systems based on renewable energy 
sources
Integrated model for building simulations in MATLAB and SIMULINK
Application of complex approaches to LCA and LCC within the building's management 
Complex methods for life cycle assessment (LCA) and life cycle cost (LCC) analysis, 
multicriterion optimization and buildings quality assessment
SBTOOL CZ - methodology
Methodology of life cycle assessment (LCA) of reinforced-concrete floor 
structures
Application software for assessment of complex quality of buildings within their life 
cycle
Advanced tools for assessing and streamlining comprehensive building quality
Management and maintenance of buildings in territories with intensive industrial 
activities
General building, energy, technical, and operation concepts and possible use of the 
buildings for new purposes in regenerated brownfields
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Building, energy, technology and operation concepts for buildings in industrial 
zones - source data for drafting a regulation
Structural adaptations improving airborne transmission losses in inter-apartment 
walls and separating walls
Multi-criterion decision-making about usability of buildings in territories with intensive 
industrial activities
Using multi-criterion analysis for the assessment of energy performance of 
buildings on territories with increased industrial activities
The concepts of design, construction and management of roads and airports 
Compilation of a methodology (guidelines) for designing and creating advanced road 
structures
Analysis of road network bearing capacities
Traffic load on selected multilane roundabouts in the Czech Republic
Specification and research of innovative materials for pavement construction and 
reconstruction
Initial design of innovative asphalt mixes for long-life pavements 
Stiffness modulus and characteristics in a low temperature range for selected 
WMA mixes
Measurement of selected properties of bitumen and asphalt mixtures 
Optimization of pavement design (including determination of parameters for the 
application of the innovative materials and technologies)
Design of pavement constructions using open rubber-asphalt toppings 
and asphalt layers reducing noise
Implementation of selected factors into a 3D model of cement pavement-joint 
effect
The use of the triaxial compression test
Calibration and implementation of the macroscopic model of asphalt 
Analysis of models for pavement construction and road development management 
Systemic model for the conversion of diagnostic and statistical data for the analysis of 
road infrastructure according to the methodology HDM-4 
VYNAPA -  design parameters calculation software 
Analysis of existing knowledge of models for road infrastructure funding 
Prerequisites and criteria for applying a modern asset management system to 
road infrastructure
Proposal of procedures for the construction and maintenance of roads in areas exposed 
to mining activities
Concept of the proposal of construction and maintenance of roads in areas exposed to 
mining activities
Methods for land survay monitoring of Armovia
Planning of repairs and maintenance on undermined territories
Development of theoretical basis for design, construction and management of bridges 
Development of methods of reliable prediction of behaviour of bridges, their durability 
and life cycle
Diagnostics of bridges, investigation of cause of faults with respect to functionality, 
serviceability and load-bearing capacity. Investigation of cause of degradation of 
bridges.
The influence of the machined surface of reinforcement on the dispersion of its 
strength values measured by PROCEQ hardness tester
Theoretical analysis, prediction of long-term behaviour. New computational models. 
Prognostication of degradation process.
The distortional and warping effect as a significant factor affecting the behaviour 
of girder structures
Reliability of long-term action prognosis, degradation, models testing, corrections and 
evaluations
Updating degradation assessment of concrete structures by in-situ measured 
data
Detailing of BMS and of new planning trends in the range of bridge management 
Optimization of cost of construction of new bridges and repairs of existing bridges 
Experimental verifìcation of structural action of integral bridges 
Prognosis of financial resources needs for repairs for next five years
Prognosis of demands for maintenance, repairs and reconstruction of a bridge 
structure


