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The main topics submitted for the entrance exams 

 

1. Geotechnical problems of construction 

1.1. List of topics: 

− Introduction to Geotechnics 

− Soil composition and structure 

− Physical and mechanical properties of soils 

− Basic laws of soil mechanics 

− Stress distribution in the soil mass 

− Ultimate balance and stability 

− Deformation processes in soils 

− Filtration and hydrodynamic tasks 

− Problematic and structurally unstable soils 

− Shallow and deep foundations 

− Joint work "ground – foundation – aboveground structure" 

− Engineering surveys for construction 

− Construction organization and construction plan 

− Monitoring, control and operation 

− Current trends and digital technologies 
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това. – Харьков: ХНУГХ им. А. Н. Бекетова, 2015. – 501 с. 

2. Далматов Б. И. Механика грунтов, основания и фундаменты (включая специаль-
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8. Жакулин А.С., Жусупбеков А.Ж., Кропачев П.А, Жакулина А.А. Проектирование 

оснований и фундаментов (Геотехника). Учебник – Караганда: КарГТУ, 2019, 217 с., ISBN 

978-601-315-697 

9. Улицкий И. И., Ривкин С. А. Железобетонные конструкции: Расчет и конструиро-
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16. СП РК 5.01-102-2013. Основания зданий и сооружений.   
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2. Modern methods of calculating foundations and foundations 

2.1. List of topics: 

− Physico-mechanical parameters of soils: modern instrumental and computational arsenal 

− Models of compressibility and compaction of soils 

− Soil strength and fracture criteria 

− Stresses from its own weight and the influence of groundwater 

− Bearing capacity of the bases according to the limiting conditions 

− Base deformations and operational suitability criteria 

− Numerical methods in geotechnics 

− Shallow foundations 

− Pile and deep foundations 

− Anchored, prestressed and machine foundations 

− Artificial foundations and methods of soil improvement 

− Earthquake resistance of foundations and foundations 

− Monitoring and management of geotechnical risks 

− Technological processes and their impact on the calculation 

− Strengthening the foundations and strengthening the existing foundations 

2.2. List of recommended literature 
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3. Experimental and research activities 

3.1. List of topics: 

− Microstructural and multilevel studies of cement composites 

− Heat and moisture dissipation of massive concrete structures 

− Durability of concrete: frost resistance, sulfate resistance, CO₂ resistance 

− Registration of cracking and destruction of cement and reinforced concrete elements 

− Rheology and 3D printing of cement mixtures 

− Gas and water permeability, corrosion and fire resistance 

− Testing of fittings and assemblies: steel, FRP, welded and prefabricated joints 

− Experimental mechanics of complex sections and prestressed elements 

− Large- scale testing of structures and foundations 

− Geotechnical laboratory and field methods 

− Experiment planning and data processing 

− Digital measurement and monitoring methods 

− Dimensionality reduction, machine learning and AI in construction research 

− Innovative testing techniques and accelerated aging processes 
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