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Background

v

Curriculum development project at the Department of Civil
and Structural Engineering

v

Supporting software

v

Students: study planning

v

Staff: curriculum development

v

Show how courses contribute to professional competences
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Learning outcomes are identified

Course

Outcome

cr

Rak-54.1100

Statics

Knows statics' basic quantities, fundamental laws and basic models

0.2

Understands equivalence of force systems and knows principles of force system
reduction

0.4

Knows principles of equilibrium of a particle and rigid body

0.6

Knows how to apply particle and equilibrium of a rigid body to determine forces for
basic stuctures and mechanisms and problems with friction

1.2

Knows principles of rigid body kinematics, virtual work and poteltial energy

0.2

Knows how to apply principles of virtual work and poteltial energy to study equilibrium
of a rigid body

0.4
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Prerequisite matrix is constructed

Prerequisite course

Rak-54.1100

Statics

Outcome
Knows statics' basic quantities, fundamental laws and basic models

Understand: of force systems and ki les of force system
reduction

Knows principles of equiibrium of a particle and rigid body

Knows how to apply particle and equiibrium of a rigid body to determine forces for
basic stuctures and mechanisms and problems with friction

Knows principles of igid body kinematics, virtual work and poteltial energy

Knows how to apply principles of virtual work and poteltal energy to study equilibrium | o4

of a rigid body

Rak-43.1215 Introduction to the design of

load-bearing structures
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Outcomes are grouped into professional competences

Course

Course

Outcome

Outcome

Course

Outcome Outcome / Outcome

Outcome Outcome Outcome

Outcome |[Outcome Outcome

Outcome |[Outcome Outcome
Course Course Course

Outcome Outcome Outcome I1
Outcome \ Outcome Outcome

Outcome Outcome Outcome

Outcome

Outcome

Outcome

Outcome

| N Outcome | Outcome
Course Course Course
Outcome Outcome / Outcome
Outcome Outcome Outcome
Outcome Outcome \ Outcome
Outcome Outcome Outcome
Outcome Outcome Outcome

Competence

Outcome

Outcome

Outcome
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Competences

Student chooses competences

Structural Engineering - Bridges and
other Infrastructural Constructions

Level 1
Level II

Level II1

Designing parts of small bridges. Junior brige designer. (CC1, EN 1990).
Designing small and medium bridges and parts of large bridges. Bridge designer. (CC2, EN 1980).

Designing large bridges. (€C3, EN 1880).

Structural Engineering - Timber
Structures

Level 1
Level 11

Level II1

small one storey wooden buildings. Class € qualification,
At most two storey wooden buildings, less than 16 m Spanning structures.

Over two storey wooden buildings, over 15 m spanning structures.

Building Physics - Heat and Moisture
Engineering

Level 1

Level 11

Level II1

Tavanomaisten, vaatimukseltaan helppojen, kuten mp6- ja ki n
suunnittelu, Ratkaisujen valinta suunnitteluohjeiden perusteella, B-class qualification.

Tavanomaisten rakennusten, kuten asuin ja liiker, lampo- n
kaisujen kerostuu hallinta kayttaen rakenteita joiden toiminta
tunnetaan. A-class qualification.

ja pr T
Kaisujen tu ja

Vaativien kohteiden, kuten jashallien, lampe- ja
n lisaksi

suunnittelu, AA-class qualification,
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Set of courses is calculated

Structural Engineering - Bridges and other Infrastructural Constructions

Level |

Provides

+ Recognizes the different types of bridges, bridge parts and details.
Understands the the design principles of the most common bridge typss.
Understands the loads on bridges and foundations.

Knows the different foundation types.

Understands the principles and tools for data and product modslling.
Knows the basics of bridge drawings and modeling.
Can calculate stress resultants and governing load combinations

Knows how to design simple bridges.
Knows how to design foundation structures.

Designing parts of small bridges. Junior brige designer. (CC1, EN 1880).

Mandatory prerequisites

Tfy3.1181
Rak-43.1215

Tfy3.1181

Intreduction to the design of load-bearing
structures

Introduction to Structural Mechanics
Ty-3.1182

Basis of structural design [

Rak-54,2100
M. 410
Rak-82.1106

T-106.1208
Structural Mechanics |

Mat-1.1410

Building Materials

Kul-49.1100

Mat-1.1420

Basic Course in Structural Engineering and
Building Technology

Mat-1.1352

KE-35.9220

Statics

R-CAD

Numerical metheds in structural

M. 620
Rak-50,1119
1210
Rak-54.1200
2107
T106.1111

Mat-1.2620

Rak50.1119

Intreduction to Building Physies
Mechanics of Materials for Structures
Bridges and Foundation Structures
T-106.1111

Total

Included in other competences
Already passed
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Add to plan

3.0
5.0

0.0
4.0
5.0
3.4
5.0
1.2
5.4
3.4
3.4

5.0

1.0
1.2
5.0
4.0
5.0
1.2
3.4
5.0
0.0
4.0

72.6cr
Ocr
oecr




Study paths are visualized

Rak-54.1100 Statics

Rak-54.1300 Introduction to Structural Mechanics: Rak-11.2107 Bridges and Foundation
Recognises principles of statially indeterminate

Structures: Understands the behaviour Knows how to design
structures. Can apply force method and finte element ) »
Tmethod in connection with simple bar structures of the most general bridge types and foundation structures.
e —————— knows the analysing methods of them.

Knows statics' basic

Rak-54.1:
quantities, fundamental laws

) Introduction to Structural Mechanics: Rak-11.2

07 Bridges and Foundation

Recognises principles of statially indeterminate Structures: Understands the Understands the principles
it Bt gl structures. Can apply force method and finte element b dimensioning principles of pile } and tools for data and
Understands squivalence of | Method in connection with simple bar structures foundations and can determinate the  product modelling.
force oyetamms end knowe (trusses, beams and frames) forces i piles.

principles of force system

reduction Rak-54.1200 Mechanics of Materials for Rak-11.2107 Bridges and Foundation Recognizes the different
Structures: Recognises 3-dimensinal state of b Structures: Recognizes the different types of P types of bridges, bridge
strain and Hooke's law bridges, bridge parts and details. parts and details,

Knows principles of
equilibrium of a particle and

rigid body
Rak-54.1300 Introduction to Structural Mechanics: Rak-11.2107 Bridges and
Knows how to apply particle | Recognises principlss of statially ructures. Tuctures: Can calculate stress
and equilibrium of a rigid Can apply force method and finte element method in » Understands the the design b resultants and governing
bedy to determine forces for | connection with simple bar structures (trusses, beams and  principles of the most genera load combinations
basic stuctures and frames) bridge types.

mechanisms and problems
it friction Rak-54.1300 Introduct] to Structy 1 Mech.
aksa. ntroduction to Structural Mechanics: BT T o

et S ] Recognises principles of statially structures. St can e ——————
hcd{( km;matms, vlu'cual » f;:nzgﬁfnf:;:; ::}‘lzdb:’;‘it‘:‘l‘l‘zfuerl;ﬂ:;‘;‘:‘::h;:a; und | debermine the stressresultants and " bridges and foundations.
| work and potential energy. comec p 2 o s s

Knows how to apply

les of wirtual k
principles of virtual wor] p———

) Structural Mechanics 1: Has the ability to critically analyze beams and frames by

Knows how to design simple
:(’{‘S]f"gﬁf&;m;geﬁ ;‘;?d‘;dy applying the theoty of elasticity ¥ bridges.
Rak-54.1300 Introduction to Structural Mechanics: Rak-11.2107 Bridges and
Recognises principles of statially indeterminate structures.  Foundation Structures: Understands the the design
Can apply force methed and finte element method I » Understands the the design » principles of the most
connection with simple bar structures (trusses, beams and  principles of the most genera common bridge types.
frames) bridge types.
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Study paths are visualized

Rak-54.1100 Statics

Knows statics' basic
quantities, fundamental laws
and basic models

Understands equivalence of
force systems and knows
principles of force system
reduction

Knows principles of
equilibrium of a particle and
rigid body

Knows how to apply particle
and equilibrium of a rigid
body to determine forces for
basic stuctures and
mechanisms and problems
with friction

Rak-54.1300 Introducti to Structs 1 Mech: 3]

- Heroduetion o S uctine Mechaes Rak-11.2107 Bridges and Foundation
Recognises principles of statially indeterminate e
structures. Can apply force method and finte element b . »

method in connsction with simple bar structures G e Tl B D (e e
; knows the analysing methods of them.
(trusses, beams and frames)

Knows how to design
foundation structures.

Rak-54.1: ) Introduction to Structural Mechanics: Rak-11.2107 Bridges and Foundation
Recognises principles of statially indeterminate Struetures: Understands the
structures. Can apply force method and finte element ) dimensioning principles of pils
method in connection with simple bar structures foundations and can determinate the
(trusses, beams and frames) forces in piles.

Understands the principles
and tools for data and
product modelling.

) Mechanics of Materials for
ecognises 3-dimensinal state of
strain and Hooke's law

Rak-11.2107 Bridges and Foundation Recognizes the different
» Structures: Recognizes the different typesof P types of bridges, bridge
bridges, bridge parts and detatls. parts and details.

) Introduction to Structural Mechanics:
Recognises principles of statially ructur
Can apply force method and finte element methed in
connection with simple bar structures (trusses, beams and
frames)

Rak-11.2107 Bridges and

Can calculate stress
resultants and governing
load combinations

» Understands the the design
principles of the most genera
bridge types.

Knows principles of rigid
body kinematics, virtual
work and potential energy.

131 ntroduction to Structural Mechanics:

1ses principles of statially indeterminate structures,
ply force method and finte element method in

ion with simple bar structures (trusses, beams and

Rak-11.2107 Bridges and

Foundation structures: ca Understands the loads on
determme the stressresults bridges and foundations.
do simple designs.

Knows hiow to apply
principles of virtual work
and poteltial energy to study
equilibrium of a rigid body

Rak-54.2100 Structural Mechanics I: Has the ablity to critically analyze beams and frames by

, Xnows how to design simple
applying the theory of elasticity

Dridges.

Rak-54.1300 Introduction to Structural Mechanics:
Recognises principles of statially indeterminate structures.
Can apply force method and finte element method in
connection with simple bar structures (trusses, beams and
frames)

Rak-11.2107 Bridges and
Foundation Structures:

» Understands the the design
principles of the most genera
bridge types.

Understands the the design
» principles of the most
common bridge types.
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Study paths are visualized

Rak-54.1100 Statics

Knows statics' basic
quantities, fundamental laws
and basic models

Understands equivalence of
force systems and knows
principles of force system
reduction

Knows principles of
equilibrium of a particle and
rigid body

Knows how to apply particle
and equilibrium of a rigid
body to determine forces for
basic stuctures and
mechanisms and problems
with friction

Knows principles of rigid
body kinematics, virtual P
work and potential energy.

Knows how to apply
principles of virtual work
and poteltial energy to study
equilibrium of a rigid body

Rak-54.1300 Introducti to Structs 1 Mech: 3]

- Heroduetion o S uctine Mechaes Rak-11.2107 Bridges and Foundation
Recognises principles of statially indeterminate e
structures. Can apply force method and finte element b . »

method in connsction with simple bar structures G e Tl B D (e e
; knows the analysing methods of them.
(trusses, beams and frames)

Rak-54.1: ) Introduction to Structural Mechanics:
Recognises principles of statially indeterminate
structures. Can apply force method and finte element b
method in connection with simple bar structures

(trusses, beams and frames)

Rak-11.2107 Bridges and Foundation
Structures: Understands the
dimensioning principles of pile
foundations and can determinate the
forces in piles.

) Mechanics of Materials for
ecognises 3-dimensinal state of
strain and Hooke's law

Rak-11.2107 Bridges and Foundation
» Structures: Recognizes the different typesof b
bridges, bridge parts and details.

) Introduction to Structural Mechanics:
Recognises principles of statially
Can apply force method and finte element methed in
connection with simple bar structures (trusses, beams and
frames)

Rak-11.2107 Bridges and

» Understands the the design
principles of the most genera

bridge types.

Rak-54.1300 Introductien to Structural Mechanics: Rak-11.2107 B ridges and
Recognises principles of statially indeterminate structur poundation Structures: Gan
Can apply force method and finte element method in

connection with simple bar structures (trusses, bsams a
frames)

determine the stressresultants
and do simple designs.

Rak-54.2100 Structural Mechanics I: Has the ability to critically analyze beams and frames by
applying the theory of elasticity

Rak-54.1300 Introduction to Structural Mechanics:
Recognises principles of statially indeterminate structures.
Can apply force method and finte element method in
connection with simple bar structures (trusses, beams and
frames)

Rak-11.2107 Bridges and
Foundation Structures:

» Understands the the design
principles of the most genera
bridge types.
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Knows how to design
foundation structures.

Understands the principles
and tools for data and
product modelling.

Recognizes the different
types of bridges, bridge
parts and details.

Can calculate stress
resultants and governing
load combinations

nderstands the loads on
“dges and foundations.

Knows how to design simple
bridges.

Understands the the design
principles of the most
common bridge types.




Study paths are visualized

Rak-54.1100 Statics

Rak-54.1300 Introducti to Structs 1 Mecha 3]
peroduehion to Sirnetiral Hechanics Rak-11.2107 Bridges and Foundation

B A By (Rl et Structures: Understands the behaviour Knows how to design
structures. Can apply force method and finte element »
Tmethod in connection with simple bar structures of the most general bridge types and foundation structures.

(trusses, beams and frames) knows the analysing methods of them.

Knows statics' basic

Rak-54.1:
quantities, fundamental laws

) Introduction to Structural Mechanics: Rak-11.2

07 Bridges and Foundation

Recognises principles of statially indeterminate Structures: Understands the Understands the principles
it Bt gl structures. Can apply force method and finte element b dimensioning principles of pile } and tools for data and
Understands squivalence of | Method in connection with simple bar structures foundations and can determinate the  product modelling.
force oyetamms end knowe (trusses, beams and frames) forces i piles.

principles of force system

reduction Rak-54.1200 Mechanics of Materials for Rak-11.2107 Bridges and Foundation Recognizes the different
Structures: Recognises 3-dimensinal state of b Structures: Recognizes the different types of P types of bridges, bridge
strain and Hooke's law bridges, bridge parts and details. parts and details,

Knows principles of
equilibrium of a particle and

rigid body
Rak-54.1300 Introduction to Structural Mechanics: Rak-11.2107 Bridges and

Knows how to apply particle | Recognises principles of statially ructures. Tuctures: Can calculate stress

and equilibrium of a rigid Can apply force method and finte element method in » Understands the the design b resultants and governing

bedy to determine forces for | connection with simple bar structures (trusses, beams and  principles of the most genera load combinations

basic stuctures and frames) bridge types.

mechanisms and problems

witdh FEL Rak-54.1300 Introduction to Structural Mechanics:

= = 1 : P : : : |7 Bridges and
ﬁn:wli_\prmmples of ,-,g,ld Recognises principles of statially indeterminate =y Understands the loads on
© i “;m:t““t' "l‘m‘a P structures. Can apply force method and finte he stressresultants and | bridges and foundations.
| s L PG element method in connection with simple bar esigns.
Knows how to apply structures (trusses, beams and frames)
rinciples of virtual work

E‘n‘gigt:;; e gy"g;'mdy Rak-54.2100 Structural Mechanics I: Has the ability to cricically analyze beams and frames by | Frnows how to design simple

equilibrium of  rigid body | 2PPIYIng the theory of elasticity Dridges.
Rak-54.1300 Introduction to Structural Mechanics: Rak-11.2107 Bridges and
Recognises principles of statially indeterminate structures.  Foundation Structures: Understands the the design
Can apply force method and finte element method in » Understands the the design » principles of the most
connection with simple bar structures (trusses, beams and  principles of the most genera common bridge types.
frames) bridge types.
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Courses are scheduled

Tfy-3.1181 Rak-0.1200 1106.1061 | [Rak.B4.1100 2005 Il spring
Tfy-3.1181 Basic Course | T-106,1061 Statics 24 .4
Kul-49.1100 | [Rak-50.1118 | [Ene58.2101 | [Rak-43.2400 2005 IV spring
Kul-49.1100 | |[Rak-50.111% | [Fundamentals [Heat 13.8
[[106.1208 | [Mat-1.1332 | [KE-36.9220 | [Mat1.2620 | 2005 summer
T-106.1208 | [Mat-1.1332 | [KE-35.9220 | [Mat-1.2620 6.800000000000001

2005 [ fall
8.6
T106.1111 2005 11 fall
T-106.1111 1
S-118.2240 fy-3.1182 2006 Il spring
Fundamentals Tfy-3.1182 8
laf L
Rak54.1200 | |[Rak-82.1111 | [Rak-43.1216 2006 IV spring
Mechanics of | [Concrete [ntroduction 7.2
It e fledd s tha dacinm
Rak-54.3200 2006 summer]
Mumerical 5
athade in
Rak-11.2107 2006 1 fall
Bridges and 4
Foundat:
eruerres | [Rak-45.5150 20086 11 fall
Exercise 5
Rak-11.3000 2007 11 Spl"ing
4
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Plan can be updated

Structural Engineering - Timber Structures

Level |

Small one storey wooden buildings. Class C qualification.

Provides

L wood as a cellular, Jast

material, which has natural defects and defects caused by manufacturing.

Knows the different industrial wood products.

last:
P}

Tietas plenten ja
jatehtavét seka

Ymmartaa n toiminnan, tuntee teorian.

Tietaa P rityisvatimukset

kannalta.

Understand the value of building physics and fire safety in design of timber
struetures and can estimate the fire resistance of wooden beams and eolumns.

Ymmartaa muiden materiaalien roolit litoksissa,

Tuntee rankarakenteisiin liittyvia suunnittelu- ja mitoituschjeita sek
chjelmistoja.

Mandatory prerequisites

Rak-83,2200 Basics of structural design
Tfg-3.1181

Introduction to the
tructs
Introduction ts

f load-bearing

Tiy-8.1182

£ structural d

Mat- Mat-1.1410
Rak-43.3100 Design of load-bearing building frames 1

Rak-54.2200 Structural Mechanics IT
Ful-49.1100 Kul-48.1100
Mat-1,1430 Mat1.14;

Tuntee puurakennusten toteutusasiakirjat, niiden sisallsn ja

Osaa kyttad puulle sen rasitustilaa vastaavia lujuus- ja
Jaykkyysominaisuuksia ja osaa ottaa ajan ja olosultteiden vaikutuksen

huormioon rakentsen ja avulla.
Osaa valita toi ia vastaavat
puurakentamiseen.
Osaa pienten ( 1) ja
mitoituksen.
Osaa arvioida n rialla ja osaa b 2
miteittaa sen. Bridges and Foundation Structures
Osaa ottaa huomicon Introduction to Building PLysics
rankarakenteiden suunnittelussa. T106.1111  T106.1111
Osaa suunnitella rankarakenteen paloteknisesti toimivan r e te e e w0
0Osaa suunnitella naulaliitoksen. Total

o Included in other competences
Oppii soveltamaan rankarakentsisiin Littyvi ohjsita ja ohjelmistoja. Already nassed
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Add to plan

0.0
3.0

5.0

0.0
40
5.0
5.4
5.0
1.2
5.0
3.4
5.0
3.4
3.4

5.0

1.0
40
1.2
5.0
3.4
5.0
1.2
10
5.0
1.0
0.0
826 cr
72.6 cr
Oer




Status

» Work in progress
» Outcome graph done, competences need more work

» Future work: test with students
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Message

» Probably a good idea to tie course outcomes to higher-level
goals

» Reveals problems in the curriculum

» Constructing an outcome graph is one way
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