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 
	30
	-
	15
	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: 

· To provide knowledge on mechanical properties of concrete and steel.  

· To introduce methods of RC sections analysis in various states of stress and strains. 
· To present and explain possible failure mechanisms of the RC beams under flexure, shear, and torsion.  
· To provide knowledge on the role of the reinforcement as well as the basics of designing for various states of stress. 
· To  introduce  calculation models applied for sizing of the elements for flexure, shear and torsion.  
· To present the mechanism of the crack creation. 
· To give an overview of the methods of estimating of the deflections and the widths of the cracks in RC beams and slabs.

	Entry requirements 


	Knowledge of theoretical mechanics (structural analysis) and strength of materials


	LEARNING OUTCOME

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

	01
	Describe mechanical properties of concrete and steel and understand cooperation between these materials,
	K_W07

	02
	Apply methods of stress calculation for the RC section subjected to bending moment, before and after cracking,
	K_W07

	03
	Apply all necessary theoretical knowledge to the dimensioning of the RC section for flexure,
	K_W05, K_W07

	04
	Name all possible failure mechanisms of the RC beam in the shear zone. Apply the truss model for determining  reinforcement for shear.
	K_W05, K_W07

	05
	Apply the spatial truss for determining reinforcement for torsion. 
	K_W05, K_W07

	06
	Apply theoretical knowledge to determine limit states of serviceability. 
	K_W07

	07
	Carry out simple strength tests of the concrete and the RC beams.
	K_U01

	08
	Carry out a simplified analysis of the stress and strain in the bent RC section, before and after cracking, basing on linear stress theory. 
	K_U01

	09
	Calculate beam reinforcement as well as one-way slab reinforcement in accordance with PN-EN-1992-1-1.

Determine the load-bearing capacity of  a RC beam.
	K_U02, K_U07, K_U15, K_U17,

K_U18

	10
	Evaluate limit states of serviceability for beams and one-way slabs including estimation of the crack width and determine a deflection of the beams and slabs.
	K_U02, K_U17

	11
	Construct longitudinal reinforcement of beams and slabs as well as lateral reinforcement for beams within considering environmental conditions.
	K_U17,

K_U18

	12
	Draft construction drawings of  RC elements.
	K_U07, K_U17,

K_U18


	CURRICULUM CONTENTS

	Lecture

	Concrete Structures – Introduction; History of the Reinforced Concrete; Types of the concrete structures, precedent studies. Concrete Properties; Compressive and  tensile strength in one and two-way stress state.  Concrete ductility, modulus of elasticity, Poisson’s ratio. Rheological properties of the concrete; Shrinkage and creep. Properties of the reinforcement steel. Bond between steel and concrete. Anchorage.  Strains and stress in the section subjected to bending moment according to the linear theory. Stiffness before cracking . Cracking moment. Strength limit state of the section subjected to bending. Failure mechanisms of the cross section subjected to bending; limited area of reinforcement. Analysis of the rectangular and T-section subjected to bending, with single and double reinforcement. Load - bearing capacity of the rectangular and T-section subjected to bending. Limit state of the serviceability; cracks and deflections in the RC beams and slabs. Shear, methods of dimensioning reinforcement for shear based on truss model. Torsion; Stresses before cracking, truss model for the cracked element; checking RC beam subjected simultaneously  to torsion and shear. Methods of reinforcing of the one-way slabs and beams.

	Tutorial

	Laboratory – Test of compressive strength of concrete. Non-destructive test of concrete. Experimental tests on beams. 

Design – Project of monolithic one-way ribbed slab floor;  static calculations and dimensioning of the reinforcement.  Checking of the limit state of serviceability. Calculation examples illustrating an analysis of strain and stress of the RC cross section subjected to bending, before and after cracking. Examples illustrating determining of the load bearing capacity of the RC cross section subjected to bending and shear.


	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 : atlas rysunków / red. nauk. Adam Zybura ; [aut. Katarzyna Domagała et al.]. - Warszawa : Wydaw. Naukowe PWN, 2009.
· Wstęp do projektowania konstrukcji żelbetowych wg PN-EN 1992-1-1:2008 / Janusz Pędziwiatr. - Wrocław : Dolnośląskie Wydaw. Edukacyjne, 2010.

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

Normy żelbetowe: PN-B-03264:2002, PN-EN-1992-1-1

	Additional literature


	· Badanie właściwości betonu i żelbetu w warunkach laboratoryjnych/ Krystyna Nagrodzka-Godycka – Warszawa: Arkady 1999 

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


	Teaching methods


	Lecture with interactive presentation, laboratories, calculation tasks, design assignments, individual and group laboratory work, individual consultations with the lecturer

	Assessment method
	Learning outcome number


	Report on non-destructive method of concrete test. Report on  analysis the test results on the RC beams.
	10

	Test I
	01, 02, 03, 08

	Test II
	04, 05, 06, 08, 09

	Project  wth discussion
	07, 09, 10,11, 12

	Form and terms of exam
	Lecture: tests

Laboratory: successful completion of  all assignments.

Project with discussion


	STUDENT WORKLOAD



	
	Number of hours  

	Participation in lectures
	30

	Independent study of lecture topics
	

	Participation in tutorials, labs, projects and seminars
	45

	Independent preparation for tutorials*
	10

	Preparation of projects/essays/etc. *
	40

	Preparation/ independent study for exams
	20

	Participation during consultation hours
	5

	Other
	

	TOTAL student workload in hours
	150

	Number of ECTS credit per course unit
	5

	Number of ECTS credit associated with practical classes
	3,2

	Number of ECTS for classes that require direct participation of professors  
	2,7


1

