1.3. Module/ course form
	To be completed by  Course Team
	Module name : CONCRETE STRUCTURES

	Module code: C.10

	
	Course name: CONCRETE STRUCTURES


	Course code:

	
	Faculty: INSTYTUT POLITECHNICZNY


	
	Field of study: STRUCTURAL ENGINEERING


	
	Mode of study : STATIONARY

	Learning profile:

PRACTICAL
	Speciality: 

Polish with consultation in English

	
	Year/ semester: 

3/5
	Module/ course status:

COMPULSORY

	Module/ course language:

POLISH

	
	Type of classes
	lecture
	lessons
	lab
	project
	tutorial
	other (please specify)

	
	Course load 
	45
	-
	-
	30
	-
	-


	Module/ course coordinator 

	Piotr Korzeniowski, DSc, Associate Professor

	Lecturer


	Piotr Korzeniowski, DSc, Associate Professor

 Andrzej Stasiorowski, MSc

	Module/ course objectives


	The objectives of  the course are to: 

· Help students understand the theoretical basis of  behaviour of short and slender RC columns under load
·  Help students learn to apply the principles of the RC column design.
· Help students understand the fundamental principles of the analysis and dimensioning of two-way RC slabs and flat floors, including problem of  the punching.
· Prepare students to solve problems connected with the analysis and design of the RC frames, stairs and footings. 

	Entry requirements 


	Basics of the mechanical properties of the steel and concrete. Ability to determine stresses based on the linear theory of concrete; Ability to design concrete structures for flexure, shear and torsion as well as to calculate the width of the cracks and the deflections. Ability to shape the reinforcement for flexure, shear and torsion in beams and slabs with consideration to the environmental conditions.


	LEARNING OUTCOMES

	Nr
	LEARNING OUTCOME DESCRIPTION                                                                       On completion of the course students will be able to:
	Learning outcome reference

	01
	Name the geometrical and physical parameters determining the behaviour of the eccentrically loaded RC column.
	K_W05

K_W07

	02
	Determine the reinforcement of the RC column and to apply EC2 procedures for design of the RC elements under compression and tension.
	K_W05

K_W07

	03
	Apply EC2 principles for design of the two-way slabs and flat floors.
	K_W05

K_W07

	04
	Design reinforcement in the RC frames and short corbels. 
	K_W07

	05
	Design footings.
	K_W05

K_W06

	06
	Design basic types of stairs.
	K_W05

K_W07

	07
	Design eccentrically loaded RC columns considering second-order effects and possible combinations of the loads.
	K_U02

K_U07

	08
	Dimension tensioned RC elements.
	K_U02

K_U07

	09
	Design the reinforcement for two-way slabs and flat floors, including lateral reinforcement for punching.
	K_U01

K_U02

K_U07

	10
	Calculate and shape the reinforcement in the pin joints and the short corbels.
	K_U01

K_U17

	11
	Determine dimensions of the footings considering the most unfavourable combination of the loads.
	K_U01

K_U02

K_U08

K_U18

	12
	Determine internal forces in the basic types of stairs and to shape the reinforcement in the stairs.
	K_U01

K_U02

K_U17

K_U18


	CURRICULUM CONTENTS

	Lecture

	Eccentric Compression. Limit State of the load-bearing capacity of the eccentrically compressed cross section, interaction diagram. Eccentrically compressed RC column; effective length, buckling force, two second - order effects, failure mechanism. Dimensioning procedure for the RC column.  RC columns under biaxial compression. Tension. Two-way slabs. Flat floors. Punching. Industrial buildings with the frame bearing structure. Concentrated load. Short corbels. Dilatations.  Footings. Stairs.


	Tutorial

	Project of a warehouse building (of slab-column type): static calculations according to the equivalent frame method, dimensioning of the flat floor for flexure and punching, checking of the slab deflections, dimensioning of the column, checking the lad bearing capacity of the column under the biaxial compression,  design of the footings for flexure and punching, stair design, construction drawings  


	Basic literature
	· Podstawy projektowania i algorytmy obliczeń konstrukcji żelbetowych / Andrzej Łapko, Bjarne Christian Jensen. - Warszawa : Arkady, 2006

· Konstrukcje żelbetowe według Eurokodu 2 i norm związanych. 1 / Włodzimierz Starosolski. - Wyd. 13. - Warszawa : Wydaw. Naukowe PWN, 2011

· Konstrukcje żelbetowe według Eurokodu 2 i norm związanych. 2 / Włodzimierz Starosolski. - Wyd. 13 zm. - Warszawa : Wydaw. Naukowe PWN, 2011

· Wstęp do projektowania konstrukcji żelbetowych wg PN-EN 1992-1-1:2008 / Janusz Pędziwiatr. - Wrocław : Dolnośląskie Wydaw. Edukacyjne, 2010.

· Konstrukcje żelbetowe : atlas rysunków / red. nauk. Adam Zybura ; [aut. Katarzyna Domagała et al.]. - Warszawa : Wydaw. Naukowe PWN, 2009.

· Zeszyty Edukacyjne Buildera. Zeszyt 2, Projektowanie konstrukcji żelbetowych / Andrzej Łapko. - Warszawa : PWB MEDIA, 2011

· Reinforced concrete design to Eurocode 2 / Bill Mosley, John Bungey, Ray Husle. - 6th ed. - Houndmills, Basingstoke, Hampshire ; New York, NY : Palgrave MacMillan, 2007.

Standards: PN-EN-1992-1-1

	Additional literature

· 
	· Konstrukcje żelbetowe, tom I, II, III / Kobiak J. Stachurski W. – Warszawa: Arkady, 1984, 1987, 1989

· Projektowanie przekrojów w elementach betonowych i żelbetowych/ Grabiec K. i in. - Warszawa, Arkady, 2003

· Konstrukcje betonowe, żelbetowe i sprężone – komentarz naukowy do normy PN-B-03264:2002, Wyd. ITB, Warszawa 2007
Standards: PN-B-03264


	Teaching methods


	Lecture with interactive presentation, calculation tasks, design assignments,  individual consultations with the lecturer

	Assessment method
	Learning outcome number


	Two tests
	07, 08, 09

	Egzam (theoretical)
	01, 02, 03, 04, 05, 06,

	Egzam (calculations)
	07, 08, 09, 10, 11, 12.


	STUDENT WORKLOAD



	
	Number of hours  

	Participation in lectures
	45

	Independent study of lecture topics
	10

	Participation in tutorials, labs, projects and seminars
	30

	Independent preparation for tutorials*
	

	Preparation of projects/essays/etc. *
	45

	Preparation/ independent study for exams
	35

	Participation during consultation hours
	10

	Other
	

	TOTAL student workload in hours
	175

	Number of ECTS credit per course unit
	7

	Number of ECTS credit associated with practical classes

	3,4

	Number of ECTS for classes that require direct participation of professors  
	3,4
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