
Häme University of Applied Sciences

Degree Programme in Construction Engineering

LEARNING OUTCOMES AND CONTENT

Construction professionals constantly monitor developments in the sector, they are familiar with the

latest design and production techniques and can manage modern management techniques, and

they are capable of applying them to practical situations at work. Construction engineers must have

a view of the entire construction process in addition to their specialty. Work requires, in addition to

professional knowledge management, problem-solving abilities, financial thinking, management

skills, cooperation skills, IT skills and language skills. A degree completed in English provides

construction engineers with good language skills and international know-how, making it possible to

work anywhere in the world.

Entrepreneurship

Entrepreneurship is a combination of attitude, skills and actions needed to find and take advantage

of possibilities. The goal is to:

- encourage entrepreneurial mindset and

- improve skills needed for running your own company,

- create entrepreneurship that is based on higher education,

- and renew and develop existing businesses.

DEGREE STRUCTURE

Core competence and profiling competence

Module is a 15 credit study unit with learning outcomes built around some real-life phenomenon from

the world of work. The module learning outcomes and assessment criteria define the competences

that should be taken into account when assigning module grades.

Core competence studies and thesis are compulsory for all degree students. Work placement also

belongs to core competence. Profiling studies are optional modules that the student can use for

steering their competence towards their career goals. You may take optional studies from HAMK’s

module selection, but also from other higher education institutions in Finland or abroad.

Construction Engineering studies focus on structural engineering, especially on steel construction

engineering. Studies include lots of mechanics, mathematics, technical drawings and CAD.

Understanding of the structures, and 3-D visualization skills are important.

Students can choose to study part of their degree in Finnish in HAMK's Finnish language structural

engineering programme.

Language and communication studies

Finnish language (10 ECTS) is compulsory for non-native Finnish speakers.

English language and communication 5 ECTS is compulsory for all.

Thesis

A Bachelor’s degree requires a 15-credit thesis. The purpose of the thesis is to strengthen the
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student’s generic skills and professional competence needed for working in the field of study.

Creating a thesis is a learning process that teaches the student an analytical and development-

oriented way of working.

CAREER OPPORTUNITIES

Demand for international construction experts is increasing continuously in international construction

projects in Finland and abroad. The tasks of engineering graduates may be related to the

construction of new premises and to the repair of existing structures in engineering, development or

project management in Finland and abroad. Daily tasks may involve design, product development,

supervision in an official capacity, or trading.

Code Name 1 2 3 4 Sum

BECOP21A-1005 Core Competence 120

BECOP21A-1017 Orientation to Engineering Studies 15

CO00DN03 Basics of Technical Drawings 3 3

BE00DL06 Introduction to Technical Physics 3 3

KM00DE52 Finnish 1 3 3

KM00CV11 Algebra 3 3

CO00DN01 HAMK Deal 3 3

BECOP21A-1018 Building Technology and Construction Materials 15

CO00DN04 Statics 4 4

KM00CV13 Geometry and Linear Algebra 3 3

CO00DN05 Building Chemistry 2 2

KM00DE53 Finnish 2 2 2

CO00DN06 Construction Materials 4 4

BECOP21A-1020 Planning and Implementation of Building Project 15

CO00DN09 Basics of Project Management 4 4

KM00CV61 Differential Calculus 2 2

CO00DN08 Surveying Techniques in Construction Site 4 4

CO00DN07 Basics of Geotechnics 3 3

KM00DE54 Finnish 3 2 2

BECOP21A-1019 Sustainable and Healthy Buildings 15

CO00DN10 Sustainability and Housing Health 3 3

CO00DN11 Energy Efficiency and Renewable Energy Solutions 4 4

CO00DN12 Basics of Building Physics 3 3

KM00DE55 Finnish 4 3 3

KM00CV62 Integral Calculus 2 2

BECOP21A-1006 Fundamentals of Structural Design 15

KM00DE59 Technical English 1 2 2

CO00DM69 Conceptual Design of the Structures 3 3

CO00DM70 Concrete Materials Technology 3 3
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CO00DM72 Strength of Materials 4 4

CO00DN13 Basics of Building Information Modelling (BIM) 3 3

BECOP21A-1007 Structural Systems in Buildings 15

KM00DE60 Technical English 2 3 3

CO00DM73 Load-Bearing Frames of Buildings 5 5

CO00DM74 Timber Structures 4 4

CO00DM75 Foundation Engineering 3 3

BECOP21A-1021 30

CO00BZ41 Work Placement 10 10 10 30

BECOP21A-1008 Profiling Competence 105

BECOP21A-1009 Residential Buildings 15

CO00DM76 Advanced Timber Structures 4 4

CO00DM77 Metering and Estimation of Construction 2 2

CO00DM78 Structural Analysis 4 4

CO00DM79 Building Services Systems (HVAC) 3 3

BECOP21A-1010 Concrete Structures 15

CO00DM81 Building Physics 3 3

CO00DM82 Concrete Works 3 3

CO00DM83 Concrete Structures 5 5

CO00DM84 Advanced Mechanics 4 4

BECOP21A-1011 Steel Structures 15

CO00DM85 Basics of Structural Steel Design 5 5

CO00DM86 Industrial and Commercial Buildings 3 3

CO00DM87 Manufacturing of Steel Structures 3 3

CO00DM88 Advanced Building Information Modeling (BIM) 4 4

BECOP21A-1012 Design of Concrete Structures 15

CO00DM89 Precast Concrete Structures 3 3

CO00DM90 Advanced Concrete Structures Design 5 5

CO00DM91 Design of Foundation Structures 4 4

CO00DM92 Prestressed Concrete and Steel-Concrete Composite Structures 3 3

BECOP21A-1013 Design of Steel Structures 15

CO00DM93 Advanced Steel Structures Design 4 4

CO00DM94 Cold-Formed Steel Structures 3 3

CO00DM95 Structural Fire Design 3 3

CO00DM96 Finite Element Method 5 5

BECOP21A-1014 Life Cycle Thinking in Building Technology 15

CO00DQ49 Life Cycle of Buildings and Building Products 0

CO00DQ50 Circular Economy in Construction Industry 0

CO00DQ51 Project on Circular Economy 0

BECOP21A-1015 Professional Skills 0
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VR00BU93 Swedish language, oral 0

VR00BU94 Swedish language, written 0

BECOP21A-1016 Final Thesis 15

9900CQ19 Thesis – Planning 0

9900CQ20 Thesis – Implementation 0

9900CQ21 Thesis – Finishing 0

9900CQ22 Thesis – Maturity Test 0

BECOP21A-1005 Core Competence: 120 op

BECOP21A-1017 Orientation to Engineering Studies: 15 op

CO00DN03 Basics of Technical Drawings: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

The student:

-Understands basic principles of orthographic projections, 1st and 3rd plan of projection.

-Has basic knowledge and skills to become an effective user computer-aided design (CAD)

-Reads basic engineering drawing formats, and draws architectural and structural drawings

Content

Basics of Technical Drawings (3 ETCS) is study where the student learns mechanical drawings and

explores computer aided design (CAD).

In addition to theoretical basis, a major part of the study involves using the CAD software.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

BE00DL06 Introduction to Technical Physics: 3 op

Objectives

This course is part of Introduction to mechanical engineering -module.
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After completing the course, you will be familiar with the basic quantities of physics and know how to

use the SI units for calculations as well as do unit conversions. You can evaluate measurement

errors and perform a simple error review. You are familiar with the basic laws of kinematics and are

able to read graphs in different coordinate systems.

Content

- Units and quantities, SI system

- Processing of measurement results

- Measurement accuracy

- Simple error review

- Average velocity and average speed

- Gradually varied movement

- Vertical throwing movement

- Diagonal throwing movement

- Relative speed

Evaluation criteria
Satisfactory (1-2)

You know the essential basic physical quantities and are able to solve simple kinematics problems.

You can identify key concepts related to measurements and understand the effects of measurement

errors on measurement results

Good (3-4)

You can process measurement results and perform a simple error review. You master the basic

quantities of physics and are able to independently solve basic kinematics tasks.

Excellent (5)

You master the basic laws of kinematics and know how to apply them in practical tasks, and can

independently solve applied kinematics tasks. You know how to choose the right method for a

solution in different situations. You have mastered graphs and understand their illustrative

significance in physics.

KM00DE52 Finnish 1: 3 op

Objectives

You can communicate shortly and for example introduce yourself in Finnish. You can ask and

answer simple questions regarding matters of personal relevance in Finnish. You learn some

characteristics of Finnish language, such as pronunciation.

Content

The key contents for the course are:

Greetings and self-introduction

Time expressions

Expressing present tense

Basic characteristics of Finnish language

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): The student shows that the required learning outcomes have been partially
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achieved. The student participates in the lessons (if not otherwise settled). Assigning tasks within the

given schedule might have been challenging.

Good (3-4)

Good (3-4): The student shows that the required learning outcomes have been well achieved. The

student participates in the lessons (if not otherwise settled) and completes the assigned tasks mainly

within the given schedule.

Excellent (5)

Excellent (5): The student shows that the required learning outcomes have been excellently

achieved. The student participates in the lessons (if not otherwise settled) and completes the

assigned tasks within the given schedule.

KM00CV11 Algebra: 3 op

Objectives

Aims in this course are that you

• get to know the concepts and calculation techniques in algebra

• learn the basic concepts of functions and graphs

• are able to form necessary expressions and equations from a given problem and solve them

Content

Contents of the course are simplifying expressions, e.g. exponential and polynomial expressions,

polynomial equations and functions, graphs of functions, systems of equations, exponential functions

and equations.

Evaluation criteria
Satisfactory (1-2)

You are able to do the calculations correctly but the demonstration of how is mediocre. You are able

to simplify expressions, determine the value of the function and solve the first and second degree

equations fluently

Good (3-4)

You are able to do the calculations correctly; the demonstration of how it is done is clear, coherent

and reasonably detailed. There is evidence of considerable understanding of the methods involved.

Along with previous skills, you understand the concept of the logarithm and exponential function.

You are able to solve exponential equations and systems of equations. Furthermore, you understand

and are able to sketch graphs and comprehend the connection between the function and its’ graph.

Excellent (5)

You recognize, how to proceed in applied problems step by step. You are able to form the required

expressions and equations and solve them. You can reflect your own solutions critically and fix them

when needed. You are able to review your own solutions to check that they are sensible

CO00DN01 HAMK Deal: 3 op

Objectives

- After completing the course, you will be able to work and study in a higher education environment
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and in different working environments.

- You know how to use the tools and methods needed in your studies and can work purposefully in a

team.

- You master the basics of project work and acknowledge cooperation with working life learning as

part of your learning process.

- You recognize and know how to develop your own strengths and development areas in connection

with your studies and employment.

-You will develop your study and career planning skills and understand the different career

opportunities in your field.

Content

Higher education studies and study practices, study and working environments and tools, learning

and study skills, study and career planning, familiarization with own professional field, group and

project work.

BECOP21A-1018 Building Technology and Construction Materials: 15 op

CO00DN04 Statics: 4 op

Objectives

Upon completion of this study, you acquire the skills as described below.

The student:

- Defines force and moment and combines forces

- Determine rectangular components of a force.

- Equilibrium of a particle

- Calculate moment of a force about a point and an axis

- Equilibrium of a rigid body

- Solve unknown forces using equations of equilibrium; solve support reactions of a structure

- Determine the resultant of a force system including distributed forces.

- Simplify systems of forces and moments to equivalent systems

- Apply the concepts of equilibrium to various structures

- Evaluate forces in trusses and frames

- Determine internal forces and describe internal force diagrams. Draw complete free-body diagrams

and write appropriate equilibrium equations from the free-body diagram, including the support

reactions on a structure

Content

Statics (4 ECTS) includes studying of definitions of force and moment and further, determination of

rectangular components of a force and calculating a moment of a force about a point or an axis. In

addition, the study covers an analysis of the equilibrium of a particle and rigid body. The key issue is

the analysis of statically determined beams and trusses using equations of equilibrium.

This analysis helps to solve support reactions, internal forces, e.g. normal and shear forces and

bending moments, and determine their distributions.

Evaluation criteria
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Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

The student can describe force systems, identify an equivalent force system and explain equations

of equilibrium, present the principles of solving forces and moments, determine forces and describe

internal force diagrams.

Good (3-4)

The student can work with force systems, form an equivalent force system and write equations of

equilibrium, find and solve forces and moments, determine and apply forces and draw internal force

diagrams.

Excellent (5)

The students can explain and use force systems, produce an equivalent force system and prepare

equations of equilibrium of a rigid body, calculate and apply internal forces using the appropriate

method,

draw and explains internal force diagrams.

KM00CV13 Geometry and Linear Algebra: 3 op

Objectives

Aims in this course are that you

• adopt the basic concepts in trigonometry and geometry

• understand what is a vector and is able to solve common calculations

• learn what is a matrix and is able to perform calculations with matrices. Furthermore, you are able

to use matrices when solving linear systems of equations.

Content

Solving right and oblique triangles, vector basics and applications, cartesian and polar form of a

vector, introducing matrices, solving systems of equations with matrices, trigonometric functions and

equations

Evaluation criteria
Satisfactory (1-2)

You are able to do the calculations correctly but the demonstration of how is mediocre. You

understand the basic concepts triangles, vectors and matrices and are able to do basic calculations

with them

Good (3-4)

You are able to do the calculations correctly; the demonstration of how it was done is good, coherent

and reasonably detailed. There is evidence of considerable understanding of the methods involved.

You can solve general (right-angled and oblique) triangles fluently from various initial conditions. You

are able to figure the problem with vectors, when it’s suitable and smoothly applies other

mathematical tools studied earlier as well. You can solve systems of equations with matrices.

Excellent (5)

You recognize, how to proceed in applied problems step by step. You are able to form the required

expressions and equations and solve them. You can reflect your own solutions critically and fix them
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when needed. You are able to review your solutions to check that they are sensible.

CO00DN05 Building Chemistry: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

Content

Building Chemistry (3 ECTS) aims to promote contextualized learning of basic chemistry concepts

aligned to questions related to the universe of construction engineering in a perspective of promoting

an approximation and introduction of concepts/content to be developed in the future studies.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

KM00DE53 Finnish 2: 2 op

Objectives

You comprehend short phrases of written and spoken Finnish when the content handles familiar

topics. You can find core information in simple texts.

Content

The key contents for the course are:

Communication in everyday situations

Hobbies and free time

Verb types

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): The student shows that the required learning outcomes have been partially

achieved. The student participates in the lessons (if not otherwise settled). Assigning tasks within the

given schedule might have been challenging.

Good (3-4)

Good (3-4): The student shows that the required learning outcomes have been well achieved. The

student participates in the lessons (if not otherwise settled) and completes the assigned tasks mainly

Curricula

Sivu 9 / 44



within the given schedule.

Excellent (5)

Excellent (5): The student shows that the required learning outcomes have been excellently

achieved. The student participates in the lessons (if not otherwise settled) and completes the

assigned tasks within the given schedule.

CO00DN06 Construction Materials: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

The student:

- Knows the origin and production of common building materials, the building products and how they

are used, installed and maintained.

- Knows the physical and chemical quality of different materials and how to combine different

materials.

- Learn material composition, preparation, properties, performance and applications in buildings and

structures.

Content

Construction Materials (4 ETCS) includes studying the basic properties of the most common building

materials, their properties and applications in buildings and structures. The study covers the

application of material for different uses and environments. The long-term durability and

sustainability in selecting building materials are also considered.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

BECOP21A-1020 Planning and Implementation of Building Project: 15 op

CO00DN09 Basics of Project Management: 3 op

Objectives

- Process and tools for land use and construction.

- Construction project documentation and drawings.
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- The phases of a building project and parties?involved .

- Typical building types and main building solutions.

Content

Basics of Project Management (3 ETCS) consists of basics of the project management, planning of a

project based on project documentation and drawings, time planning, cost planning, safety planning,

quality management, resources planning and related software for production planning, as well as

roles of stakeholders?involved in a typical building projects.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

KM00CV61 Differential Calculus: 2 op

Objectives

Aims in this course are that you

• understand the concept of derivative based on the definition

• are able differentiate functions with the help of tables or calculator

• understand and are able to use derivative as a tool in optimization as well as in other applied

problems

Content

Concept of limit, derivative definition, calculating derivative functions for elementary functions, chain

rule. Derivative as a rate of change, analyzing curve properties, function extrema, optimization

problems and other applications

Evaluation criteria
Satisfactory (1-2)

You understand the graphical meaning of the derivative. You are able to calculate derivatives for

elementary functions

Good (3-4)

You are able to do the calculations correctly; the demonstration of how it was done is good, coherent

and reasonably detailed. There is evidence of considerable understanding of the methods involved.

You can analyze the curve properties by using the derivative and determine the function extrema

Excellent (5)
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You recognize, how to proceed in applied problems step by step. You are able to form the required

expressions and equations and solve them. You can reflect your own solutions critically and fix them

when needed. You are able to review your solutions to check that they are sensible.

CO00DN08 Surveying Techniques in Construction Site: 4 op

Objectives

Upon completion of this study, you acquire the skills as described below.

The student:

- definition and fixing of the limits of the plot and the location of construction to be built (clear of all

excavation and construction)

- Verify the location of structures during construction

- Provide horizontal control for the first floor

- Site analysis is the process of studying the contextual forces that influence how we might situate a

building, lay out and orient its spaces, shape and establish its relation to the landscape

- Topography of a construction site

- Existing buildings

- Infrastructure

- Underground infrastructure

Content

Surveying Techniques in Construction Site (4 ETCS) includes topics such as contextual forces (wind

and natural light conditions etc.), placement of a building on the plot and its layout and shape. The

study includes practical measuring exercises.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DN07 Basics of Geotechnics: 4 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You are able to classify the typical soil types, characterize their properties and behaviour.

You have basic understanding describe the formation of ground water, the occurences of water in

the ground, the meaning of ground water and capillarity in building.
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You are able to evaluate the need for frost protection and knows the principles of frost protection.

Content

- The formation of soils

- Soil characterization and classification

- Mechanical behaviour of soils

- Consolidation and settlement

- Bearing capacity and stability of soil

- Groundwater’s formation and occurrence

- Frost, frost depth, frost heave, principles of protecting structures against frost.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

KM00DE54 Finnish 3: 2 op

Objectives

You handle everyday discussion in Finnish. You can communicate in Finnish in common everyday

situations. You recognize the difference between spoken and written Finnish.

Content

The key contents for the course are:

The difference between spoken and written Finnish

Past tense

Producing text

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): The student shows that the required learning outcomes have been partially

achieved. The student participates in the lessons (if not otherwise settled). Assigning tasks within the

given schedule might have been challenging.

Good (3-4)

Good (3-4): The student shows that the required learning outcomes have been well achieved. The

student participates in the lessons (if not otherwise settled) and completes the assigned tasks mainly

within the given schedule.
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Excellent (5)

Excellent (5): The student shows that the required learning outcomes have been excellently

achieved. The student participates in the lessons (if not otherwise settled) and completes the

assigned tasks within the given schedule.

BECOP21A-1019 Sustainable and Healthy Buildings: 15 op

CO00DN10 Sustainability and Housing Health: 3 op

Objectives

Upon completion of this study, the student acquires skills as described below.

The student understands how the concept of sustainability relates to buildings, particularly from the

perspective of environmental sustainability. She/he knows conditions and factors that are important

for the housing health. The student understands how the indoor environment can be affected by the

building design to establish desirable indoor air quality and thermal comfort.

Content

Sustainability and Housing Health (3 ETCS) covers themes such as environmental impact of

construction and waste materials, life cycle of buildings and basics of circular economy. The indoor

environment is an essential part of housing health and consist of themes such as indoor air quality,

acoustical environment, lighting, moisture environment, and thermal comfort. Furthermore, the study

explores the concept of indoor air quality; limit values based on healthy effects, pollution

sources/emissions, ventilation, and air pressure difference.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DN11 Energy Efficiency and Renewable Energy Solutions: 4 op

Objectives

Upon completion of this study, the student acquires skills as described below.

The student knows what affects building’s energy efficiency, how to optimize the use of energy in

buildings, and to compare strategies for renewable energy solutions.

Content
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Energy Efficiency and Renewable Energy Solutions (4 ETCS) explores ways to optimize the use of

energy in buildings and strategies to achieve sustainable, economically viable and secure energy

through renewable energy solutions. Attention will be risen also beyond this, e.g. human comfort and

global CO2 emissions. The topic of the study includes renewable energies, energy loss, heating

system, heat recovery in ventilation system, passive heating, and automation system controlling

heating and ventilation.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DN12 Basics of Building Physics: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

The student understands with the fundamental concepts of building physics. She/he able to evaluate

the thermal and moisture performance of building structures to create physically valid designs.

Content

Basics of Building Physics (3 ECTS) includes principles of heat and moisture transfer, methods to

assess thermal and moisture performance and the related building design requirements. Typical

problems due to the inadequate thermal and moisture performance of structures are discussed and

relevant solutions are presented.

The study includes also basics of buildings acoustics and fire safety.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)
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Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

KM00DE55 Finnish 4: 3 op

Objectives

You can communicate and interact in Finnish in working environment. You can also write and

respond to short messages in writing when they handle familiar topics. Target level A2.2. or above.

Content

The key contents for the course are:

Key vocabulary in working life

Writing pragmatic texts

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): The student shows that the required learning outcomes have been partially

achieved. The student participates in the lessons (if not otherwise settled). Assigning tasks within the

given schedule might have been challenging.

.

Good (3-4)

Good (3-4): The student shows that the required learning outcomes have been well achieved. The

student participates in the lessons (if not otherwise settled) and completes the assigned tasks mainly

within the given schedule.

Excellent (5)

Excellent (5): The student shows that the required learning outcomes have been excellently

achieved. The student participates in the lessons (if not otherwise settled) and completes the

assigned tasks within the given schedule.

KM00CV62 Integral Calculus: 2 op

Objectives

Aims in this course are that you

• understand the definition of integral

• can find the integral functions with the help of tables or calculator

• are able to apply the concept of the integral in applied problems

Content

Definite integral and indefinite integral based on definition. Symbolic and numerical integration.

Applying integral in applications such as finding areas, volume of a rotating body, average and root

mean square values of a functions and other applications

Evaluation criteria
Satisfactory (1-2)

You understand the graphical meaning of the integral. You are able to integrate elementary functions

and solve simple applications
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Good (3-4)

You can do the calculations correctly; the demonstration of how is good, coherent and reasonably

detailed. There is evidence of considerable understanding of the methods involved. You are able to

find various integral functions with the help of tables or calculator. You can do numerical integration

and solve applied problems

Excellent (5)

You recognize, how to proceed in applied problems step by step. You are able to form the required

expressions and equations and solve them. You can reflect your own solutions critically and fix them

when needed. You are able to review your solutions to check that they are sensible

BECOP21A-1006 Fundamentals of Structural Design: 15 op

KM00DE59 Technical English 1: 2 op

Objectives

Upon completion of this course you learn to create field-specific and study-related texts for the

working life context.

You learn to distinguish between different registers in written and spoken English.

You get to know the significance of the email etiquette in a working life context and how to create an

email message in a formal register.

You understand the principles of writing reports and can draft a technical report.

You acquire oral communicative competence necessary to meet the requirements of a field-specific

working and study environment when presenting a technical product, its development and

implementation.

You learn how to create and deliver effective presentations and demonstrations; how to describe

graphs and trends.

You know how to foster positive group interaction in different one-to-one and virtual communication

situations.

Content

Basics of finding information sources / doing research

Basic field-specific terminology

Different registers in the English language

Formal email messages

Product descriptions

Presentation skills

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): Students can put together and deliver a short prepared presentation on a familiar

topic. There are problems with the basic structures of the English language. Have adopted the very

basic vocabulary related to their field of study. Can write short, simple texts on familiar topics, but

there are problems with the basic structures of the language.

Good (3-4)

Good (3-4): Students can create and deliver a prepared straightforward presentation on a topic

within their field of study which is clear enough to be followed without difficulty most of the time, and
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in which the main points are explained with reasonable precision. Use the structures of the English

language fairly correctly with some occasional errors. Can understand and use most of the specialist

vocabulary of their field of study. Can summarise or develop coherent text applying the appropriate

register of the language.

Excellent (5)

Excellent (5): Students can create and deliver a clear, well-structured presentation of a complex

subject. Consistently maintains a high degree of grammatical accuracy; errors are rare and difficult

to spot. Can apply and use appropriately the full range of technical vocabulary and idiomatic

expressions in their field of study. Can develop an argument systematically with relevant supporting

detail applying the appropriate register of the language.

CO00DM69 Conceptual Design of the Structures: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You understand the design process and the code-based control system on load-bearing structures.

You recognize load-carrying members in buildings and understand how they carry forces and

contribute to the necessary stiffness of structure.

You can evaluate the actions forces on structural members from applied loads on a typical building.

You identify structural elements in a typical family house and calculate the forces on those.

Content

- Principles of structural design

- Design process of load bearing structures

- Structural systems and load bearing structural elements of buildings

- Load paths: Transfer of loads over structural elements to foundation

- Limit state design

- Eurocode system

- Evaluation of actions on structures (self-weight, imposed, snow and wind loads)

- Load combinations and definition of design actions

- Design for basic elements of a small building

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.
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CO00DM70 Concrete Materials Technology: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You are familiar with constituent materials of concrete, their properties and how they influence the

properties of fresh and hardened concrete.

You have basic understanding of hydration reaction and different phenomena related the curing and

durability with regard to physical and chemical deterioration.

You know principles of proportioning of concrete with desired consistency and strength.

You are able to produce and control quality of concrete.

Content

- Concrete raw materials and their properties

- Cement types and their properties

- Properties of aggregates and their influence, types and use of admixtures

- Hydration process

- Concrete types and selection of concrete mix proportions

- Properties of fresh concrete and methods of modification.

- Properties of hardened concrete.

- Curing and shrinkage/crack sensitivity

- Making of concrete and quality technology

- Physical and chemical deterioration of concrete

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM72 Strength of Materials: 4 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You are familiar with the basic concepts of strength of materials.

You understand how the stress strain relationship can be used to describe the behaviour of

structural material, and especially the fundamental nature Hooke’s law in the structural design.

You can determine the distributions of internal stress resultants in beams and to calculate stresses

and deformations beams under external loadings.

You apply the knowledge of strength of materials on design of structures.
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Content

- Basic concepts of strength of materials

- Concepts of stress and strain

- Stress-strain diagram, basics of different material models, Hooke's law.

- Normal stresses

- Torsion

- Bending of beams – determination of bending moment and shear force

- Stresses and strains due to bending moment

- Shear stresses and strains due to shear forces

- Buckling of beams (Euler's buckling)

- Stress and displacements due to temperature differences and changes

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DN13 Basics of Building Information Modelling (BIM): 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.
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BECOP21A-1007 Structural Systems in Buildings: 15 op

KM00DE60 Technical English 2: 3 op

Objectives

You will learn to

obtain and present information from specialized sources in your field

interpret and present professional topics in writing

deliver a detailed description of a complex process

create meeting documents and take an active part in meeting in the appropriate register

Content

Data acquisition and use of sources

Project management

Meeting terminology and documentation

Technical reporting

Fault and problem situations in the field

Process descriptions

Career development and the job application process

Following the development in the field of study

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): Students can put together and deliver a short prepared presentation on a familiar

topic. There are problems with the basic structures of the English language. Have adopted the very

basic vocabulary related to their field of study. Can write short, simple texts on familiar topics, but

there are problems with the basic structures of the language.

Good (3-4)

Good (3-4): Students can create and deliver a prepared straightforward presentation on a topic

within their field of study which is clear enough to be followed without difficulty most of the time, and

in which the main points are explained with reasonable precision. Use the structures of the English

language fairly correctly with some occasional errors. Can understand and use most of the specialist

vocabulary of their field of study. Can summarise or develop coherent text applying the appropriate

register of the language.

Excellent (5)

Excellent (5): Students can create and deliver a clear, well-structured presentation of a complex

subject. Consistently maintains a high degree of grammatical accuracy; errors are rare and difficult

to spot. Can apply and use appropriately the full range of technical vocabulary and idiomatic

expressions in their field of study. Can develop an argument systematically with relevant supporting

detail applying the appropriate register of the language.

CO00DM73 Load-Bearing Frames of Buildings: 5 op

Objectives

Upon completion of this study, you acquire the skills as described below.

Curricula

Sivu 21 / 44



You are familiar with typical load-bearing frame systems used in buildings and develop

understanding on how their structural members behave and what is their resistance to the external

loads.

You can describe load paths of structures, for example how external loads are transferred through

the frame to the foundations and how to evaluate internal forces in the frame.

You can explain why bracing of the building frame is important and what are the different structural

arrangements to ensure the stability of a building.

You can calculate the forces in stiffening structures that are caused by the horizontal loads of the

building.

Content

- Load-bearing frame systems

- Industrial and storage buildings

- Office and business premises

- Multistorey residential buildings

- Load paths and distribution of actions

- Overall stability of a building

- Distribution of horizontal loads

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM74 Timber Structures: 4 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You are familiar with wood materials and wood-based products and can explain their significant

properties and usage in buildings.

You know how a variability of the material properties, a moisture content and a load duration effects

the behavior and resistance of the of load-bearing timber structures, and how these effects can be

taken into account in design.

You are familiar with the most common timber structures and their dimensioning principles and are

able to design and dimension load-bearing timber structures of the usual class for the ultimate and

service limit states.

Content

- Wood as a building material
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- Wood-based building products

- Grading timber into strength classes

- Orientation of the wood material

- Effects of moisture and creep

- Design principles of wooden construction materials

- Design of timber beams and columns to Eurocode 5

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM75 Foundation Engineering: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You can identify different soil types, explain their properties and use as building material.

You are familiar with subsurface exploration techniques and how they can be used.

You can describe the stages of designing a foundation, the use of different foundation types and

foundation works of a conventional building.

You can perform laboratory tests and determine properties of soil materials according to test results.

Content

- Origin and formation of soil types and bedrock

- Basic concepts of geotechnics

- Classification and properties of soil types

- Hydraulic features of soil types

- Laboratory tests

- Foundation engineering as part of a building project

- Introduction to foundation methods and buildings’ substructures

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)
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Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

BECOP21A-1021 : 30 op

CO00BZ41 Work Placement: 30 op

Objectives

Upon completion of this study, you acquire the skills as described below.

- You have experience in working in your professional field and in building a professional network.

- You apply your knowledge and skills in the practical work assignments and evaluate your

performance against the professionals goals you set yourself.

- You know how to work in a diverse and international working community and complete your work

assignments in a timely, consistent, and goal-oriented manner.

- You communicate with confidence in professional contexts.

Content

You will need to obtain an internship on your own. The extent of the Work placement is 30 credits so

that one week of full-time work placement related to your field of study provides 1.5 credits. When

accepting part-time work as an internship, 1 month consists of 150 hours.

BECOP21A-1008 Profiling Competence: 105 op

BECOP21A-1009 Residential Buildings: 15 op

CO00DM76 Advanced Timber Structures: 5 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You can design and analyse the resistance of joints used in beam and column type wooden

structures and are able to consider the influence of lateral buckling.

You can design structures composing boards and timber for floor plates and stiffening walls.

You are familiar with engineering wooden products as glulam structures, laminated veneer lumbers

(LVLs) , thin-webbed beams and timber trusses.

You can describe different fastening methods and detailing of joints in timber structures

Content

- Mechanical fasteners used in timber structures: nails, screws, dowels and nail plates

- Dimensioning and detailing of joints

- Lateral buckling of beams and lateral supports

- Engineering timber products glulam, Kerto-laminated veneer lumber, CLT construction, beams with

thin-walled web
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- Stiffening and bracings

- Design of plates composed of wooden boards and timber beams

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM77 Metering and Estimation of Construction: 2 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You understand principles of cost management of a building project.

You are familiar with methods for a cost estimation for a residential building and can make a cost

estimation in different stages of the project.

You know how to use a target price procedure and to make a building element cost estimation.

You understand the contractor's bidding procedure.

You prepare a production cost estimate based on the work phase.

Content

- Project phases in a multi-storey residential building

- Principles of cost management of a building project

- Methods for a cost estimation for a residential building, including budgeting, risk analysis, planning

cost steering and the performance-based production cost estimate based on quantity surveying of

individual structural elements.

- Target price procedure

- Building element cost estimation

- Production cost estimate based on the work phases

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The
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student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM78 Structural Analysis: 5 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You know how static indeterminacy affects the distribution of internal forces in structures.

You know how to calculate support reactions and internal forces of simple statically indeterminate

structures.

You evaluate displacements in simple trusses, beams and frames using the force method.

You use structural analysis software to analyze truss, beam and frame structures.

Content

- Concepts of static determinacy and indeterminacy

- Distribution of internal forces

- Calculating internal actions in beams, frames and trusses by the force method

- Calculating deflections of statically determinate trusses and beams

- Cable and arch structures

- Application of computer programs to analyze indetermined beams, frames and trusses.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM79 Building Services Systems (HVAC): 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You know the principles of building the infrastructure.

You can explain how the structures are affected by the water cycle.

You take rainwater, surface, and subsurface water drainages into account when planning a building

site.
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You understand the principles of heating and cooling and ventilation systems (HVAC).

You are able to plan for potable cold and hot tap water supply, plumbing drainage and venting,

sewage systems and septic systems (with or without hot water), heating and cooling networks

(district heating), heat recycling and graywater recovery and treatment systems on a building site.

Content

- Operating and dimensioning principles of HVAC in residential buildings

- Building service systems: Heating, water and sewage, ventilation and air conditioning, electrical

and automation systems

- Reading buildings plans and technical drawings related to HVAC.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

BECOP21A-1010 Concrete Structures: 15 op

CO00DM81 Building Physics: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You can assess energy efficiency of building elements and buildings.

You can estimate the effects of the moisture sources that occur in and around a building and

moisture performance of building elements.

You can explain how to achieve acceptable air flow and air tightness in a building.

You understand the consequences of thermal bridges, moisture related damages and inadequate air

tightness, and know how to avoid them in practice.

You can name the factors affecting indoor air quality and the main elements of indoor air quality

management.

Content

- Calculation of U-values building elements

- Assessment of energy efficiency of building elements

- Indoor air pressure

- Airflow through building elements and airtightness of a building envelope

- Requirements for energy efficiency of buildings

- E-number calculation and energy certificate?

- Absolute and relative moisture
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- Moisture sources

- Vapor diffusion through a building element

- Wetting and drying of structures?

- Measurements and measurement methods regarding building physics??

- Indoor air quality of a building

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM82 Concrete Works: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You apply the knowledge of concrete technology to the planning and management of concrete

works.

You are able to plan the use of concrete under various production conditions for different purposes.

You know the stages and working methods of concrete work both on a construction site and at a

prefabrication plant.

Content

- Concrete work planning and management?

- Selection and treatment of concrete mass?

- Molds and their supporting structures?

- Reinforcing bars, reinforcements and metal parts and their installation?

- Concreting?

- After-treatment of concrete casting?

- Winter concreting?

- Quality technology in concrete construction?

- Manufacturing of concrete elements?

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.
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Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM83 Concrete Structures: 5 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You can explain the mechanical behaviour of structures composed of concrete and reinforcement

steel

You know the principles of dimensioning of reinforced concrete structures.

You can design typical reinforced concrete structures to meet the criteria of Eurocode 2 for

the?ultimate?state.

Content

- Combining reinforcing steel and concrete to create a load-bearing member

- Material properties of concrete and reinforcing steel

- Brittle and ductile behaviour of reinforced concrete beams

- Detailing of reinforcements

- Anchoring the reinforcement

- Durability of concrete structure, exposure classes and concrete cover

- Evaluation of bending and shear resistances of reinforced concrete beams

- Ultimate limit state design of beams against bending and shear

- Ultimate limit state design of columns against axial loads and bending

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM84 Advanced Mechanics: 4 op

Objectives
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Upon completion of this study, you acquire the skills as described below.

You know the basic principles of plasticity, stability, and torsion theories used to model the behaviour

of structural members and adopted in design standards.

You can estimate the resistances of the structural members considering the plastic behaviour of the

material and the stability of the member.

You can calculate the limit loads for plates by yield line analysis.

Content

- Types of equilibrium

- Classification of buckling problems

- Buckling of column, torsional buckling and combined torsional and flexural buckling

- Beam-columns: Biaxial bending and axial loading

- Torsion of beams

- Plastic behaviour of beams

- Yield line theory for slabs

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

BECOP21A-1011 Steel Structures: 15 op

CO00DM85 Basics of Structural Steel Design: 5 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You can describe the features that make steel a structural material and give steel material properties

important in design.

You can describe the use of steel products in construction with benefits and disadvantages.

You can determine the resistance of a typical steel cross-section?against tension, compression, or

bending to European design standard EN 1993-1-1 (Eurocode 3).

Content

- Steel products and their applications

- Manufacture and forming process

- Properties of structural steels

- Steel member behaviour and analysis
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- Cross-sectional classes

- Design of tension members

- Design of compression members

- Design of steel beams

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM86 Industrial and Commercial Buildings: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You understand the general and special requirements of industrial and commercial buildings and can

consider them in the design.

You can determine a proper frame system and estimate its dimensions for a preliminary design.

You can design the roof and wall structures that comply with the requirements regarding actions and

building physics.

Content

- Classification of buildings

- Functions of industrial and commercial buildings

- Anatomy of an industrial building

- Alternatives for the main frame

- Foundations and ground floors

- Wide-span buildings

- Building envelope

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The
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student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM87 Manufacturing of Steel Structures: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You can describe the stages and working methods of building steel structures both in the workshop

and on the construction site.

You can prepare workshop drawings, installation plans, and implementation specifications.

You know what affects the weldability of steels and can take the feasibility matters related to joining

method and corrosion protection into account in the design.

You can describe how the quality of steel constructions is assured.

Content

- Execution classes

- Welding and welding quality control

- Weldability of steels

- Mechanical joining

- Corrosion protection and surface treatments

- Detailing of structures to achieve good feasibility and durability

- Workshop drawings and tolerances

- Erection of steel structures

- Inspection, testing, and correction

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM88 Advanced Building Information Modeling (BIM): 4 op

Objectives

Upon completion of this study, you acquire the skills as described below.
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You know the concepts and standards of building information modelling and can describe its uses in

different stages of the construction process, including sketches to construction, installation, and

management of construction works.

You can generate 3D models with real-world project information using BIM-related software.

You can extract various design documents from BIM models.

Content

- Concepts and functionalities of building information modelling (BIM)

- Utilization of a BIM model in a building project

- Composing of a BIM model

- Analysis and visualization

- Information delivery for manufacturing and construction

- Case studies and modelling project with Tekla Structures software

- Future of BIM and new workflows

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

BECOP21A-1012 Design of Concrete Structures: 15 op

CO00DM89 Precast Concrete Structures: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You can describe processes of design work, factory manufacturing and erection of most typical

precast concrete members used in house building.

You identify critical aspects of the precast concrete structures related to joints and connections,

bracing and prevention of progressive collapse in design and during construction work.

Content

- Introduction to precast concrete structures

- Advantages and disadvantages of precast members

- Factory production, transportation and erection of precast members

- Precast concrete beams and columns

- Precast internal and external walls

- Precast concrete floor systems

- Hollow-core slabs
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- Joints and connections

- Ensuring the stability of precast concrete constructions

- Design of precast concrete structures against accidental actions

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM90 Advanced Concrete Structures Design: 5 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You understand the significance of concrete shrinkage, creep and cracking, and can take them into

account in the serviceability limit state design.

You can apply plastic analysis in design of concrete slabs for the ultimate limit state.

You can describe the principles of strut-and-tie method to determine reinforcements in typical locally

loaded concrete parts.

You know how to determine dimensions and reinforcements in slender columns and columns loaded

simultaneously by bending moments and an axial load.

Content

- Stress-strain relations used in design

- Shrinkage and creep

- Short-term and long-term loadings and deformations

- Deformations of uncracked and cracked reinforced concrete

- Crack width calculation

- Design of short and slender columns

- Columns under biaxial bending

- Application of yield line theory for slabs

- Strut-and-tie method

- Localized loadings

- Deep beams, walls and corbels

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given
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principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM91 Design of Foundation Structures: 4 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You can apply the principles of soil mechanics and the results of the subsurface exploration

techniques to calculate the load-bearing capacity and settlement of the foundation.

You can calculate the lateral earth pressure and dimension retaining walls.

You know how to design shallow and deep foundations, drainage of substructures and building’s

surroundings, and a frost protection.

You are familiar with different pile types, piling methods and the design of piles.

You identify the most common risks of foundation works and know the basics of quality control.

Content

- Subsurface exploration methods and site investigation

- Eurocodes for substructures?

- Lateral earth pressure theory

- Soil settlement

- Bearing capacity foundations

- Design of deep and shallow foundations

- Pile foundation and retaining structures

- Drainage of substructures and the surroundings

- Frost protection

- Foundation repair methods

- Most common risks in foundation works

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student
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selects and applies principles/methods/tools in complex context.

CO00DM92 Prestressed Concrete and Steel-Concrete Composite Structures: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You understand the theory and the design principles of the prestressed concrete structures.

You are familiar with the practical use of prestressed concrete in house building.

You gain a fundamental understanding of steel-concrete composite constructions used in house

building.

You know the typical composite frame and floor systems and can choose their structural members

using manufacturers’ guidelines and programs.

Content

Prestressed concrete:

- Theory and principles of prestressing

- Materials and prestressing systems

- Losses of prestress, and short-term and long-term behaviour

- Design of beams

- Practical work in building site

Steel-Concrete Composite Structures:

- Applications in buildings

- Shear interaction between steel and concrete

- Internal forces in a steel-concrete member

- Dimensioning of steel-concrete composite beams

- Frame and floor systems

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

BECOP21A-1013 Design of Steel Structures: 15 op

CO00DM93 Advanced Steel Structures Design: 4 op
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Objectives

Upon completion of this study, you acquire the skills as described below.

You can design steel beams against lateral buckling or calculate the resistance of the cross-section

considering the local buckling.

You understand the principles of beam-column dimensioning and can check the validity of the

designed beam-column against different loadings.

You can choose a proper fastening method to connect different steel parts and evaluate the

resistances of bolts and welds.

You can describe the behavior and failure mechanisms related to joints between steel members and

check their resistance to different failure modes.

Content

- Local buckling of plates

- Post-buckling behavior

- Design of slender beams

- Welded cross-sections

- Lateral buckling of beams

- Beam-columns

- Common joints in a steel frame

- Design of bolts and welds

- Design of typical joints

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM94 Cold-Formed Steel Structures: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You can name numerous uses of cold-formed steel members and sheetings, including cladding

products made of coil-coated steel sheets.

- You can take the characteristic features related to the structural behavior of the thin-walled steel

structures into account in the design and practical construction work.

- You can make dimensioning for load-bearing trapezoidal sheets or purlins as well as design their

joints.
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- You can describe the different uses of lightweight sandwich panels and steel-concrete composite

slabs and choose the appropriate products.

Content

- Applications of cold-formed steel products

- Specific features of thin-walled cold-formed steel members

- Manufacturing of sheet metal and sheet metal forming

- Sheet metal materials

- Corrosion protection and coil coatings

- Stiffening of thin-walled section parts

- Design of cold-formed steel members

- Purlins

- Wall studs

- Load-bearings trapezoidal sheetings

- Fastening methods of thin-walled components

- Composite steel-concrete slabs

- Lightweight sandwich panels

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM95 Structural Fire Design: 3 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You can explain the concepts of structural fire engineering and its role in the design of structures.

You can characterize the behaviour of construction materials, including concrete, steel, and timber,

at elevated temperatures.

You can complete fire design for typical structural sections for adequate fire resistance.

Content

- Basic concepts and principles in structural fire engineering

- Structural fire, fire curves, and heat transfer

- Loads on structures

- Properties of steel, concrete, and timber at elevated temperatures

- Member design at elevated temperatures

- Protected and unprotected members
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- Methods of fire protection

- Performance-based fire design

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DM96 Finite Element Method: 5 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You understand the theoretical background and know the terminology of the Finite Element Method

(FEM) needed.

you can describe different analysis types of the FEM utilized in practical design work and explain

how to carry out a linear static FEM analysis for a given structure.

you can solve simple structural problems using commercial programs.

Content

- The Finite Element analysis in structural design

- Matrix operations

- Solving a system of linear equations

- Formulation of a linear problem

- Truss, beam and plane frame elements

- FE-procedures in structural analysis

- Analysis of simple elastic structures using a commercial FE-software

- Post-processing of results

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.
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Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

BECOP21A-1014 Life Cycle Thinking in Building Technology: 15 op

CO00DQ49 Life Cycle of Buildings and Building Products: 5 op

Objectives

Upon completion of this study, you acquire the skills as described below.

- You can critically assess the ecological and economic sustainability of buildings and building

materials at different stages of their life cycle. You can also reflect on the built environment from the

perspectives of social and cultural sustainability.

- You can explain the aims, benefits, and challenges of life-cycle design and propose solutions to

reduce the overall environmental impact and the carbon footprint of a building and building products.

- You can quantify the environmental impact of construction materials and buildings following the

existing standards and norms and using appropriate methods and tools.

Content

- The life cycle of a building

- The service life of buildings and construction products

- Environmental impacts at different stages of life cycle

- The carbon footprint of construction materials and building products

- The life cycle assessment

- Current standards, tools, and methods

- Sources for environmental data of building materials

- Life cycle management

- The carbon footprint of a building

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DQ50 Circular Economy in Construction Industry: 5 op

Objectives
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Upon completion of this study, you acquire the skills as described below.

You can assess the recyclability of construction materials based on technological and ecological

criteria.

You can explain how the recyclability of building products must be considered in the design and

different stages of a building project.

You know methods to demolish a building and how the demolition can be considered in the design.

Content

- The circular economy model

- Concepts, policy, and organisational drivers

- Recycling of construction materials

- Practices in the industry promote the circular economy

- Demands for design at different stages of a building project

- Demolition projects

- Reuse of construction materials

- Procurement processes to support the circular economy

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

CO00DQ51 Project on Circular Economy: 5 op

Objectives

Upon completion of this study, you acquire the skills as described below.

You can apply your knowledge of buildings’ life cycle and circular economy in analyzing a case

study or in a project assignment.

You can discuss and propose solutions for enhancing the sustainability of buildings and building

materials in the context of your case study/project assignment.

Content

You work in a team of students to implement a project assignment on buildings’ life cycle and

circular economy in a target-oriented and timely manner. You elaborate in detail on the topics

discussed in the modulus in a case study. You produce necessary data, analysis, calculations and

documentation as needed in your case study/project assignment.

The assignment is a real-life project such as:
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- a detailed life cycle analysis of a building product or a building project

- a design of a structure or a building following the circular economy model

- a demolition project of a building

- new practices in the industry promoting circular economy

- deconstruction project.

Evaluation criteria
Satisfactory (1-2)

Assessment criteria are described in detail in the implementation plan.

Student demonstrates understanding of the key concepts and ability to apply given

principles/methods/tools in simple context.

Good (3-4)

Student demonstrates understanding of key concepts and familiarity of interrelated issues. The

student selects and applies principles/methods/tools in practice.

Excellent (5)

Student demonstrates in-depth understanding of key concepts and related issues. The student

selects and applies principles/methods/tools in complex context.

BECOP21A-1015 Professional Skills: 15 op

VR00BU93 Swedish language, oral: 0 op

Objectives

This course is part of the Nursing, Profiling Competence module

VR00BU94 Swedish language, written: 0 op

Objectives

This course is part of the Nursing, Profiling Competence module

BECOP21A-1016 Final Thesis: 15 op

9900CQ19 Thesis – Planning: 5 op

Objectives

The Bachelor's thesis is a comprehensive design, development or product development assignment

completed independently by the student where they utilise the most essential areas of their

vocational field.

The students are able to:

- seek information and use source material

- apply the design and research methods in their work and produce new information
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- work with a goal-oriented approach

- critically assess activities and solutions

- present matters logically and with justifications

- in factual text with written, visual and verbal expression and is able to model the process

Further information

In the planning phase, the student becomes acquainted with data collection methods and works on

the knowledge base of the thesis.

9900CQ20 Thesis – Implementation: 5 op

Objectives

The Bachelor's thesis is a comprehensive design, development or product development assignment

completed independently by the student where they utilise the most essential areas of their

vocational field.

The students are able to:

- seek information and use source material

- apply the design and research methods in their work and produce new information

- work with a goal-oriented approach

- critically assess activities and solutions

- present matters logically and with justifications in factual text with written, visual and verbal

expression and is able to model the process

Further information

The implementation phase focuses on the core contents of the thesis, or data collection and

analysis.

9900CQ21 Thesis – Finishing: 5 op

Objectives

The Bachelor's thesis is a comprehensive design, development or product development assignment

completed independently by the student where they utilise the most essential areas of their

vocational field.

The students are able to:

- seek information and use source material

- apply the design and research methods in their work and produce new information

- work with a goal-oriented approach

- critically assess activities and solutions

- present matters logically and with justifications

- in factual text with written, visual and verbal expression and is able to model the process

Further information

In the final phase of the thesis process, the student focuses on writing the report and finalising the

research results. The students write their conclusions, the reflection section, and an abstract to the

thesis report.
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9900CQ22 Thesis – Maturity Test: 0 op

Objectives

The Bachelor's thesis is a comprehensive design, development or product development assignment

completed independently by the student where they utilise the most essential areas of their

vocational field.

The students are able to:

- seek information and use source material

- apply the design and research methods in their work and produce new information

- work with a goal-oriented approach

- critically assess activities and solutions

- present matters logically and with justifications

- in factual text with written, visual and verbal expression and is able to model the process

Further information

The thesis process includes a compulsory maturity test. In order to obtain a Bachelor's degree, the

students shall sit a maturity test on the field of their thesis to demonstrate familiarity with the field and

language skills.
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