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The ASBau Reference Framework for 
Civil Engineering Courses (Bachelor)

Why us? Why now? 

The European Higher Education Reform („Bologna Process“) introduced a new study structure and a 
new quality assurance system in Germany in 2002. The Magister and Diploma degrees that had been 
common until then were converted to the two-stage system of Bachelor‘s and Master‘s degrees in 
almost all degree programmes.

A decisive aspect was to create a uniform and transparent system of study within Europe and to 
facilitate the mobility of European students and employees. For this reason, it was also decided that 
the Bachelor Programme should be the first certification that qualifies students for a profession.

In addition to the new study structure, a new quality assurance system has also been introduced. This 
provides for study programmes to be accompanied and assessed in the sense of quality assurance. As 
a rule, this takes place either within the framework of system accreditation by the higher education 
institution itself, or within the framework of programme accreditation by private accreditation 
agencies. In the latter case, the study documents and conditions are subjected to a review to the 
extent that they can ultimately be accredited by the Accreditation Council.

The introduction of the new study structure led to a high degree of uncertainty in the field of 
civil engineering, as it was feared that the transition from internationally recognised engineering 
diploma courses to Bachelor‘s and Master‘s degree programmes could jeopardise the quality of 
the content and thus the high level of recognition. For this reason, since 2002, the key players, the 
representatives of the construction industry, the universities and colleges, the chambers of engineers, 
the consultant engineers, the public authorities as well as the students have organised themselves 
in the Accreditation Association for Study Programmes in Civil Engineering (ASBau). The aim of this 
association is to promote the quality of study programmes in civil engineering within the framework 
of the graduated study structure. To this end, coordinated study standards for study courses in civil 
engineering were developed and published among all stakeholders for the first time in 2003. These 
were updated in 2010 and are now being reviewed again and on the basis of previous implementation 
experience developed into a reference framework.
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The members voices

„The construction industry and thus also the whole field of civil engineering is being revolutionised 
by the advances in digitalisation and a complete rethink regarding process management. 
A training system that is based on the ASBau reference framework sets the right course for a 
successful professional career.“

Dipl.-Ing. Klaus Pöllath, Vice President of the Hauptverband der Deutschen Bauindustrie e.V.,  
Chairman of ASBau e.V.

„The ASBau Reference Framework stands for a broad-based course of study that strengthens 
the professional and social skills of the future civil engineers. With this contribution from all the 
central actors within the civil engineering sector, the necessary basis for a future-orientated and 
high-quality civil engineering education has been laid.“

Dipl.-Ing. Hans-Ullrich Kammeyer, President of the Bundesingenieurkammer e.V.,  
Deputy Chairman of ASBau e.V

„The learning outcome-oriented ASBau Reference Framework describes the current professional 
understanding in civil engineering. With its accreditation practice, it is a transparent basis for 
ensuring professionalism for Bachelor‘s degree programmes in civil engineering.“

Prof. Dr.-Ing. Birger Gigla, Chairman of the Fachbereichstag 
Bauingenieurwesen und Umweltingenieurwesen

„A university education in civil engineering is subject to constant change. The various faculties 
and their respective professors with a high sense of responsibility, regularly scrutinise and 
update the course contents in order to prepare the next generation of academic engineers for 
the changing professional requirements, as well as to take into account the changing learning 
habits of the students. The members of the Faculty Association for Civil Engineering, Geodesy 
and Environmental Engineering are proud of the fact that a fully updated reference framework 
for academic civil engineering education as agreed with all stakeholders has now been adopted.“

Prof. Dr.-Ing. Hans-Joachim Bargstädt, Chairman of the Fakultätentag für 
Bauingenieurwesen, Geodäsie und Umweltingenieurwesen (FTBGU) e.V.
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„The engineering offices count on the fact that each of the Bachelor programmes impart a 
broad, well-founded general knowledge of civil engineering. The reference framework sets the 
standards which helps companies to compare the degrees offered by the various universities.“

Dipl.-Ing. Jörg Thiele, President of the Verband Beratender Ingenieure VBI e.V.

„The frame of reference of the ASBau is the basis for a professionally balanced and demand-
oriented Bachelor‘s civil engineering programme. Graduates can be sure of excellent career 
prospects in the construction industry.“

Dipl.-Ing. Reinhard Quast, President of the Zentralverband des Deutschen Baugewerbes e.V

„As students, we see a broad-based bachelor‘s education as the basis for our future in an 
interdisciplinary environment. Whether in the implementation of research projects, the planning 
or realisation of projects in the (building) industry or in the continuation of studies within the 
framework of a Master‘s degree programme, the contents summarised in the frame of reference 
provide an important tool to this end.“

Yves Reiser (Hochschule Darmstadt), Louis Schröder (Technische Universität Braunschweig), 
Benjamin Sauer (Technische Universität Berlin), Vertreter der Bauingenieur Fachschaften Konferenz
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Members of the ASBau

• Bundesingenieurkammer e.V.

• Bauingenieur-Fachschaften-Konferenz

• Fachbereichstag Bauingenieurwesen und Umweltingenieurwesen 

• Fakultätentag Bauingenieurwesen, Geodäsie und Umweltingenieurwesen e.V.

• Hauptverband der Deutschen Bauindustrie e.V.

• Oberprüfungsamt für den höheren technischen Verwaltungsdienst

• Verband Beratender Ingenieure e.V.

• Zentralverband des Deutschen Baugewerbes e.V. 

• Bauindustrieverband Hessen-Thüringen e.V. 

• Bauindustrieverband Niedersachsen-Bremen e.V. 

• Bauindustrieverband Nordrhein-Westfalen e.V. 

• Baukammer Berlin KöR

• Bauverband Mecklenburg-Vorpommern e.V.

• Bauwirtschaft Baden-Württemberg e.V.

• Bayerische Ingenieurekammer-Bau

• Bayerischer Bauindustrieverband e.V.

• Bundesvereinigung der Straßenbau- und Verkehrsingenieure (BSVI) e.V.

• Bundesvereinigung Mittelständischer Bauunternehmen e.V. 

• BVMB Deutscher Beton- und Bautechnik-Verein e.V.

• Hamburgische Ingenieurkammer-Bau 

• Ingenieurkammer-Bau Nordrhein-Westfalen 

• Ingenieurkammer Niedersachsen e.V.
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What we want to achieve and why

The aim of the ASBau Reference Framework is, in particular, to support the accreditation agencies 
and peers who are responsible for the assessment and thus the quality assurance of the study 
programmes in their evaluation within the building sector. It should also serve prior to accreditation 
as a guideline for universities in the development of their civil engineering study programmes.

As with the previous ASBau study standards 20101 - the formal framework for the development of 
the frame of reference is provided by the countries’ common structural specifications in accordance 
with the resolution at the conference of the Ministers of Education and Cultural Affairs on 10th 
October 2003 (as amended on 4th February 2010)2, which in turn are based on the recommendations 
for standards and guidelines for quality assurance in European Higher Education Institutions3. The 
new State Treaty through the Organisation of a Joint Accreditation System for Quality Assurance 
in Studies and Teaching at German Higher Education Institutions (State Treaty on Accreditation in 
Higher Education)4 as well as the relevant Model Law Regulations5 also refer to these basic rules.

Article 2 paragraph 3 of the contract adopted at the end of 2017 stipulates that quality assurance and 
quality development must be guaranteed by compliance with formal and technical criteria. Within 
the technical-content criteria, reference is made, among others, to technical-content standards that 
are state of the art in the areas of science and research and the qualification required for qualified 
employment is specified. The ASBau in particular with its reference framework refers to this.

The group targeted for the reference framework are thus universities that offer and further develop 
civil engineering degree programmes, but above all the specialist peers in the accreditation 
procedures.

                                                                                  
1  www.asbau.org

2  https://www.kmk.org/f ileadmin/Dateien/veroef fentlichungen_beschluesse/2003/2003_10_10-Laendergemeinsame-Strukturvorgaben.pdf

3  https://www.hrk.de/uploads/media/ESG_German_and_English_2015.pdf 

4  https://www.kmk.org/f ileadmin/Dateien/pdf/PresseUndAktuelles/2018/SO_170601_StaatsvertragAkkreditierung.pdf

5  http://www.akkreditierungsrat.de/f ileadmin/Seiteninhalte/KMK/Vorgaben/Musterrechtsverordnung.pdf
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The ASBau is based on the following 5 principles 

1. The graduate’s professional qualification must be ensured in all civil engineering 
Bachelor‘s degree programmes.

2. The content and competence goals of the studies are decisive for the selection of the 
study programme and for the orientation of the students These must be detailed by 
the higher education institutions. Certification and study duration are of little meaning 
without knowledge of the course contents and competence goals.

3. The freedom to research and teaching at the universities must be preserved. It must be 
possible to create a study profile with an appropriate emphasis on higher education.

4. The specialist peers should be provided with criteria for Bachelor programme 
accreditation procedures that are easy to handle and to review.

5. The recommendations should not be applied in a rigid formal manner but should 
provide a framework for guidance. Deviations should be made transparent and need to 
be justified. 

 
 
We will work to ensure that the reference framework we have developed will be used for 
designing the study courses at all colleges and universities in Germany that offer civil 
engineering study programmes and as the basis for the accreditation procedures.
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Assumptions on which the reference 
framework is based 
Study Organisation
In order to teach the essentially required civil engineering skills to the students, at least 6 theoretical 
semesters (lecture semesters) are required for the Bachelor‘s programme.

Every Bachelor‘s programme graduate must also have some initial practical professional experience. 
For didactic reasons, this experience should be gained during the study period. The practical 
phase should be managed by the university and should not normally be shorter than 12 weeks. In 
exceptional cases, a previous practical phase may be considered

Study contents
The members of the ASBau have agreed on fields of competence within the reference framework, 
which include the absolute minimum basic knowledge as well as important subject-related 
knowledge and the associated skills and competences required. The description is based on existing 
qualification frameworks (European Qualifications Framework6, German Qualifications Framework7) 
and adopts the categories „knowledge“ (theoretical and factual knowledge), „skills“ (application of 
knowledge/information) and „competences“ (ability to solve problems independently).

All fields of competence should be adopted within the framework of the course of study and the 
contents listed should be presented as broadly as possible. It is up to the respective higher education 
institutions to assign and group them to study modules. Deviations from the specified content should 
be made transparent and should always be justified by the detailed requirements of the specific 
degree programme (e.g. greater emphasis on other fields of competence). In principle, ASBau is of 
the opinion that all the above-mentioned course contents are important for later employment in civil 
engineering and should already be taught within the Bachelor‘s programme. This is to ensure that a 
prospective civil engineer has an overview of the entire civil engineering spectrum and can on this 
basis decide regarding future specialisation.

So-called soft skills must also be the subject of higher education, but their content cannot be 
specifically assigned to any field of competence. For better understanding, the ASBau has, therefore, 
defined a catalogue of competences that should be taught throughout the course of study and 
integrated into the teaching of the subject content. Interdisciplinary projects, which are at the same 
time an important element regarding future activities in civil engineering, are particularly suitable for 
teaching. The earlier the

experience is gained, the more successful the transition to professional life will be.

                                                                                  
6  https://ec.europa.eu/ploteus/sites/eac-eqf/f iles/leaf let_de.pdf

7  https://www.dqr.de
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Catalogue of cross-sectional competences

• Analytical thinking and 
abstraction skills

• Ability to take responsibility

• Interdisciplinary work

• Oral and written skills of 
expression

• Moderation and 
presentation techniques

• Ability to work in a team

• Cost and risk assessment

• Problem-solving 
competence

• Research and working 
techniques

• Ability to reflect

• Self-learning competence

• Social competence

8 

For the acquisition of cross-sectional competences, participation in for example student competitions, 
excursions, internships, experiments/simulations, living abroad and practical lectures, are also 
regarded as being conducive to achieving the objectives.

Options
The universities should be given the opportunity to provide specific orientation for a 
degree programme and to take for this purpose profile-forming subjects into account. 
In addition to this, students can be offered options for certain parts of the programme.  
Nevertheless, a minimum standard of common fundamentals should be taught.  
This is the only way to ensure that graduates will achieve the required civil engineer profile  
(see page 11).

Gewichtung der Kompetenzfelder/der Studieninhalte
Since the introduction of the Bachelor‘s and Master‘s degree programmes, modularisation of  
the study programme has also been implemented. Thematically related lectures are combined 
into modules, for the completion of which credit points (CP) are awarded. The credit point  
system reflects the workload of an average student. Lecture hours, exercises, term papers, 
examinations as well as the respective preparation and follow-up work are all included. In total,  
an average of 900 working hours per semester is estimated for a full-time study programme.  
For this a total of 30 credit points is awarded, i.e. 1 credit point corresponds to 30 hours 
 of student work.
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Example of conventional 
study competencies

Competencies in accordance with 
the ASBau reference framework

Fundamentals Project Design Structural Design Management

9 

A total of 180 credit points is awarded for a 6-semester Bachelor‘s programme. In addition, the 
ASBau recommends an internship of at least 12 weeks. The „compulsory programme“ listed in the 
reference framework should correspond to at least 135 credit points. The additional credit points 
required are awarded within the framework of the Bachelor‘s thesis and with the acquisition 
of further, possibly interdisciplinary, competences. In order to give the universities scope in 
the design of their degree programmes, the members of the ASBau have agreed not to make 
any concrete stipulations with regard to the weighting of the individual fi elds of competence. 
Rather, a comprehensive recommendation has been made that 40% of the entire study 
programme should cover the competence aspect Fundamentals of Engineering and 20% each 
the competence aspect Project Design, Structural Design and Management. Large parts of the 
course will cover all four areas.

For example, modules such as „structural engineering“ contain elements from Project Design, 
Structural Design and Management. – Therefore, if necessary they cover all areas of competence 
in diff erent proportions accordingly. This should at the same time make clear the complexity of 
construction tasks and the current reality of engineering activities in the construction industry.

When designing degree programmes, this should, as far as possible, be taken into account and made 
transparent. For this purpose, a study programme matrix was developed (Annex 2), on the basis of 
which each educational institution can carry out the actual weighting of the course content and 
also make clear to what extent it deviates from the ASBau reference framework (in terms of content 
and overall weighting, see example in Annex 3). This creates transparency for all interested parties 
regarding the range of courses off ered and the competences acquired.

Study courses whose contents correspond to the ASBau reference framework have a „STEM“ share 
of at least 75%. From the point of view of ASBau, graduates therefore always meet the requirements 
placed on an engineer.
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Number of areas of expertise

Funding

Organization of the course

Coordination of courses

Fine Tuning of the subjects

Lecture halls and seminar rooms offered

Laboratory and equipment available

IT Equipment

Learning infrastructure

Academic regulations

Collaboration

Is every necessary areas of expertise represented 
by professorships or institutions?

Is adequate financing ensured with regard to 
personnel, material and investment resources?

Is there a person responsible for the degree programme?

Who coordinates the courses?

Will there the content be agreed upon??

Are there sufficient rooms available?
What is the quality of the equipment?

Are sufficient laboratories available and is their 
use ensured? (e.g. building materials laboratory, 
geotechnical laboratory, laboratories for building 

physics, fire protection and structural damage)

Is there access to hardware and relevant 
software applications available?

Are libraries, group rooms, communication zones 
and digital learning rooms available?

Are all examination, study, internship and other regulations 
up-to-date and published?  

Are the module descriptions available?

Are there co-operations with  
industry/administration etc.?

10 

University facilities

The quality of a study programme is also determined by the faculty’s facilities and all participating 
professorships, institutions and areas of expertise. The universities must be enabled to offer the broad 
foundation needed in civil engineering. From the point of view of ASBau, the following catalogue of 
questions is decisive for the assessment:
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Planning, 
Design

Construction, 
Execution

Operation, maintenance, 
Dismantling

11 

Why will the implementation of the 
Framework be worthwhile? 
Ensuring professional qualification
The main concern of ASBau and its members is to ensure the professional qualification of its civil 
engineering Bachelor‘s degree course graduates. The later and often wide-ranging professional 
activities (including academic activities at universities) must determine the basic orientation of the 
degree programme. Newly developed job profiles as well as the supply and demand for occupational 
jobs must be taken into account.

In principle, however, a broad basis for engineering education should first be created, especially in the 
Bachelor‘s programme, before targeted specialisation or orientation towards emerging innovations 
can take place. If necessary, this should be taken up within the framework of the Master’s programme. 
If possible, the profile of an all-rounder should be at the forefront of the Bachelor‘s programme. It is , 
however, still possible within the options available, to develop in a certain direction at an early stage, 
by setting priorities and pursuing one‘s own specialist interests.

In addition to the consideration of the reference framework, the continuous involvement of 
professional representatives in the design of the study programmes is decisive for its practical 
orientation. This requires a broad-based understanding of the relevant profession. It is particularly 
expedient if degree programmes are developed on the basis of a scientific-theoretical basis that 
correspond with the desired professional activity. It should therefore also be ensured that students 
gain sufficient insight into the relevant occupational works during their studies. This should be 
evident from the curriculum.

From the point of view of the members of the ASBau, graduates of a first professional qualification in 
civil engineering should fulfil the following profile:

The professional profile of a civil engineer

The work of civil engineers aims to achieve a future-oriented and sustainable 
design and the transformation of the built environment. It covers the following 
life cycle phases of buildings or structural facilities of any kind:

Civil engineers must be able to assess the implications, consequences and economic viability 
of decisions. With appropriate professional experience, these skills will be significantly further 
developed and follow the professional requirements. The Bachelor‘s programme must be set to 
achieve this goal and the mandatory basic competences taught as well as a corresponding awareness 
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developed. Graduates of the Bachelor‘s programmes in Civil Engineering should be able to recognise 
technical problems in various specialist fields as well as contribute to solving them - regardless of the 
field of application.

They must be able to carry out engineering activities largely independent and partly under their 
own responsibility. However, as a rule, at the beginning of their professional career, they must be 
accompanied by a suitably qualified, experienced and responsible personnel.

Outlook
A civil engineer’s profession is characterised by a broad and varied range of activities. It goes hand 
in hand with a significant long-term social responsibility. We are already aware of the numerous 
challenges that civil engineers will have to face in the future, such as climate change, resource 
limitations, increasing mobility, urbanization and, finally, digitization. Other new fields of activity as 
yet unknown or that cannot be precisely specified are certain to be added to the list. Civil engineers 
must be able to tackle these challenges on the basis of their sound training and to develop professional 
solutions accordingly.

We are firmly convinced that civil engineers who have acquired their skills in accordance with the 
recommendations of the ASBau reference framework will be very well equipped and thus optimally 
prepared for the future. Nevertheless, we will regularly review our recommendations and make any 
necessary adjustments. However, in our understanding, the reference framework already offers a 
significant scope for considering new developments which should be implemented accordingly. 
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Frame of reference (Annex 1)
The following frame of reference represents the areas of competence which the members of the 
ASBau consider to be essential and which should be covered within the framework of a Bachelor‘s 
programme in Civil Engineering. These areas of competence are as follows:

• Fundamentals of engineering (mathematics, technical mechanics of elastic bodies, 
computational engineering, digital construction, building construction, building 
physics, building material science, geodesy)

• Further basics (economics, law, ecology, history of building technology)

• Structural engineering (structural analysis and structural design, solid construction/
masonry construction, steel construction, timber construction, geotechnics)

• Water sector (water management, hydraulic engineering, residential water 
management)

• Resource management (waste management and contamination)

• Transportation, spatial planning (traffic management, public transport systems,  
road sector)

• Management (project management, process management, business management, 
planning and design management) 

Knowledge, skills and expertise are listed here in order to define the areas of competence in concrete 
terms. These are intended to serve only as a guideline as to which subjects should be included in the 
courses. There is no claim to completeness, nor is a full implementation expected in every case. The 
respective selection and priority settings is left to the specific design of the degree programme.

ASBau_RR_2020_Innen_engl.indd   13 02.11.20   09:19



14 

FU
N

D
A

M
E

N
TA

LS
 O

F
 E

N
G

IN
E

E
R

IN
G

K
n

o
w

le
d

g
e

 P
ro

fi
ci

en
cy

 
 S

k
il

ls

M
at

he
m

at
ics

• 
Ve

ct
or

 a
lg

eb
ra

, m
at

ric
es

, 
sy

st
em

s 
of

 li
ne

ar
 e

qu
at

io
ns

• 
A

na
ly

tic
al

 g
eo

m
et

ry

• 
El

em
en

ta
ry

 fu
nc

tio
ns

 a
nd

 th
ei

r p
ro

p
er

tie
s 

D
iff

er
en

tia
l a

nd
 In

te
gr

al
 C

al
cu

lu
s

• 
D

iff
er

en
tia

l e
qu

at
io

ns
 - 

D
es

cr
ip

tiv
e 

ge
om

et
ry

 - 
Va

ria
tio

na
l c

al
cu

lu
s

• 
A

p
p

ly
 te

ch
ni

qu
es

, m
et

ho
ds

 a
nd

 
p

ro
ce

du
re

s 
fo

r t
as

k 
ca

te
go

rie
s

• 
So

lv
e 

m
at

he
m

at
ic

al
 p

ro
b

le
m

s

• 
Th

in
k 

an
d 

ar
gu

e 
lo

gi
ca

lly

• 
U

nd
er

st
an

d 
an

d 
ap

p
ly

 s
ym

b
ol

ic
 n

ot
at

io
ns

• 
Re

p
ro

du
ce

 m
at

he
m

at
ic

al
 m

od
el

lin
g

• 
In

d
ep

en
d

en
tl

y 
se

le
ct

 te
ch

ni
qu

es
, 

m
et

ho
ds

 a
nd

 p
ro

ce
du

re
s 

an
d 

ap
p

ly
 

th
em

 e
ffi

ci
en

tl
y 

to
 s

ol
ve

 th
e 

p
ro

b
le

m

• 
Ve

rif
y 

th
e 

re
su

lt
s

Te
ch

ni
ca

l 
M

ec
ha

ni
cs

 o
f 

El
as

tic
 B

od
ie

s

Ta
ct

ic
al

 b
as

ic
 in

fo
rm

at
io

n:

• 
Fo

rc
es

, m
om

en
ts

 a
nd

 th
ei

r 
co

m
p

os
iti

on
 o

r b
re

ak
d

ow
n

• 
Eq

ui
lib

riu
m

 o
f s

tr
uc

tu
re

s 
(m

at
he

m
at

ic
al

 a
nd

 g
ra

p
hi

ca
l)

• 
St

at
ic

 m
od

el
lin

g

• 
M

et
ho

d 
of

 s
ec

tio
ns

• 
Su

p
p

or
t r

ea
ct

io
ns

 a
nd

 in
te

rn
al

 fo
rc

es
 o

f 
st

at
ic

al
ly

 d
et

er
m

in
ed

 s
ys

te
m

s,
 d

iff
er

en
tia

l 
eq

ua
tio

n 
of

 in
te

rn
al

 fo
rc

es
 a

nd
 d

ef
or

m
at

io
ns

Fu
nd

am
en

ta
ls

 o
f s

tr
en

gt
h 

th
eo

ry
:

• 
Pr

ac
tic

al
 c

ro
ss

-s
ec

tio
ns

, c
en

tr
e 

of
 g

ra
vi

ty
, a

re
a 

m
om

en
ts

• 
St

re
ss

es
, d

is
to

rt
io

ns
, m

at
er

ia
l l

aw
s

• 
Ra

te
s 

of
 w

or
k

• 
D

is
tin

gu
is

h 
st

at
ic

al
ly

 d
et

er
m

in
ed

 s
ys

te
m

s 
(in

cl
ud

in
g 

jo
in

t s
ys

te
m

s)
 fr

om
 k

in
em

at
ic

 
an

d 
st

at
ic

al
ly

 in
d

et
er

m
in

at
e 

sy
st

em
s

• 
C

al
cu

la
te

 s
up

p
or

t r
ea

ct
io

ns
 a

nd
 in

te
rn

al
 

fo
rc

es
 o

f s
ta

tic
al

ly
 d

et
er

m
in

ed
 s

ys
te

m
s

• 
D

is
p

la
y 

sh
ea

r l
in

es
 fo

r i
nt

er
na

l f
or

ce
s

• 
fo

r fl
at

, s
ta

tic
al

ly
 d

et
er

m
in

ed
 s

ys
te

m
s,

 
ca

lc
ul

at
e 

th
e 

st
re

ss
es

 fo
r b

en
di

ng
, 

no
rm

al
 fo

rc
e 

an
d 

sh
ea

r f
or

ce
n

• 
Ta

ke
 re

sp
on

si
b

ili
ty

 to
 d

et
er

m
in

e 
th

e 
st

at
es

 
of

 s
tr

es
s 

an
d 

in
d

ep
en

d
en

tl
y 

as
se

ss
 th

e 
st

at
e 

of
 e

qu
ili

b
riu

m
 o

f s
im

p
le

 s
ta

tic
al

ly
 c

er
ta

in
 

sy
st

em
s 

(in
cl

ud
in

g 
jo

in
t c

on
st

ru
ct

io
ns

)

• 
D

es
ig

n 
an

d 
ev

al
ua

te
 s

im
p

le
 

su
p

p
or

tin
g 

st
ru

ct
ur

es

ASBau_RR_2020_Innen_engl.indd   14 02.11.20   09:19



15 

Co
m

pu
ta

tio
na

l 
En

gi
ne

er
in

g

• 
H

ow
 a

 h
ig

he
r-

le
ve

l p
ro

gr
am

m
in

g 
la

ng
ua

ge
 w

or
ks

• 
Te

ch
ni

qu
es

 u
se

d 
fo

r d
at

a 
ex

ch
an

ge
 v

ia
 th

e 
ne

tw
or

k

• 
C

on
st

ru
ct

io
n

-s
p

ec
ifi

c 
ap

p
lic

at
io

n 
so

ft
w

ar
e 

fo
r v

ar
io

us
 fi

el
ds

 o
f c

iv
il 

en
gi

ne
er

in
g

• 
C

om
p

ut
er

 a
lg

eb
ra

 s
ys

te
m

s 
an

d 
th

ei
r a

p
p

lic
at

io
ns

• 
A

lg
or

ith
m

s 
an

d 
da

ta
 s

tr
uc

tu
re

s

• 
O

bj
ec

t-
or

ie
nt

ed
 p

ro
gr

am
m

in
g

• 
D

at
a 

se
cu

rit
y

• 
Se

le
ct

 a
nd

 im
p

le
m

en
t c

on
st

ru
ct

io
n

- s
p

ec
ifi

c 
ap

p
lic

at
io

n 
so

ft
w

ar
e 

fo
r s

ta
nd

ar
d 

ta
sk

s

• 
C

le
ar

ly
 d

es
cr

ib
e 

b
ou

nd
ar

y 
co

nd
iti

on
s

• 
Re

co
gn

is
e 

ca
lc

ul
at

io
n 

an
d 

m
ea

su
re

m
en

t t
as

ks
 a

nd
 im

p
le

m
en

t 
th

em
 u

si
ng

 d
ig

it
al

 p
ro

gr
am

m
in

g

• 
Im

p
le

m
en

t a
lg

or
ith

m
s 

in
 a

 h
ig

he
r 

p
ro

gr
am

m
in

g 
la

ng
ua

ge

• 
So

lv
e 

en
gi

ne
er

in
g 

ta
sk

s 
w

ith
 th

e 
su

p
p

or
t o

f a
 s

p
re

ad
sh

ee
t c

al
cu

la
tio

n

• 
U

se
 c

om
p

ut
er

 a
lg

eb
ra

 s
ys

te
m

s 
to

 s
ol

ve
 p

ro
b

le
m

s 

• 
In

de
p

en
de

nt
ly

 p
re

p
ar

e 
co

ns
tr

uc
tio

n 
en

gi
ne

er
in

g 
ta

sk
s 

fo
r t

he
 

ap
p

lic
at

io
n 

of
 c

om
p

ut
er

 p
ro

gr
am

s 
us

in
g 

ap
p

ro
p

ria
te

 s
of

tw
ar

e

• 
U

se
 a

nd
 o

p
er

at
e 

so
ft

w
ar

e 
in

te
rf

ac
es

 

• 
Ve

rif
y 

th
e 

re
su

lt
s 

of
 c

om
p

ut
er

-
ai

d
ed

 c
al

cu
la

tio
ns

 a
nd

 p
re

se
nt

 
th

em
 in

 a
n 

un
de

rs
ta

nd
ab

le
 w

ay

Di
gi

ta
l 

Co
ns

tr
uc

tio
n

Ba
si

c 
in

fo
rm

at
io

n:

• 
In

fo
rm

at
io

n,
 k

no
w

le
d

ge
 a

nd
 

da
ta

 m
an

ag
em

en
t

• 
D

ig
it

al
 T

ec
hn

ol
og

y

• 
Tr

ac
ki

ng
 s

ys
te

m
s 

fo
r m

ac
hi

ne
s 

an
d 

to
ol

s 
- C

A
D

 p
ro

gr
am

s

• 
So

ft
w

ar
e

• 
Ro

b
ot

ic
s 

in
 c

iv
il 

en
gi

ne
er

in
g

• 
Pr

in
ci

p
le

s 
an

d 
A

p
p

lic
at

io
n 

of
 B

ui
ld

in
g 

In
fo

rm
at

io
n 

M
od

el
in

g 
(B

IM
)

• 
A

rt
ifi

ci
al

 In
te

lli
ge

nc
e 

/ B
ig

 D
at

a

• 
Se

le
ct

 a
nd

 im
p

le
m

en
t 

ha
rd

w
ar

e 
an

d 
so

ft
w

ar
e

• 
Pr

oc
es

s 
da

ta
 e

le
ct

ro
ni

ca
lly

• 
In

de
p

en
de

nt
ly

 a
p

p
ly

 c
ur

re
nt

 
di

gi
ta

l t
ec

hn
ol

og
ie

s

• 
Ev

al
ua

te
 a

nd
 im

p
le

m
en

t d
ig

it
al

 te
ch

no
lo

gi
es

 
in

 p
la

nn
in

g 
an

d 
ex

ec
ut

io
n 

p
ro

ce
ss

es

Annex 1

ASBau_RR_2020_Innen_engl.indd   15 02.11.20   09:19



16 

K
n

o
w

le
d

g
e

P
ro

fi
ci

en
cy

S
k

il
ls

Bu
ild

in
g 

Co
ns

tr
uc

tio
n

• 
Te

ch
ni

ca
l r

ep
re

se
nt

at
io

n

• 
In

tr
od

uc
tio

n 
to

 th
e 

te
ch

ni
ca

l r
eg

ul
at

io
ns

• 
St

ru
ct

ur
al

 a
nd

 fi
ni

sh
in

g 
w

or
ks

• 
Pr

in
ci

p
le

s 
of

 c
on

st
ru

ct
io

na
l fi

re
 p

ro
te

ct
io

n 

• 
C

on
st

ru
ct

iv
e 

fir
e 

p
ro

te
ct

io
n:

 p
ro

te
ct

io
n 

go
al

s,
 p

ro
gr

es
s 

of
 fi

re
, fi

re
 b

eh
av

io
ur

 o
f 

b
ui

ld
in

g 
m

at
er

ia
ls

 a
nd

 c
om

p
on

en
ts

• 
d

ev
el

op
 s

im
p

le
 b

ui
ld

in
g 

st
ru

ct
ur

es
 

an
d 

re
p

re
se

nt
 th

em
 g

ra
p

hi
ca

lly

• 
Im

p
le

m
en

t t
ec

hn
ic

al
 

re
p

re
se

nt
at

io
n 

co
nv

en
tio

ns

• 
d

ev
el

op
 s

p
at

ia
l s

en
se

• 
In

d
ep

en
d

en
tl

y 
ev

al
ua

te
 s

im
p

le
 s

tr
uc

tu
ra

l 
d

et
ai

ls
 a

nd
 a

 s
im

p
le

 o
ve

ra
ll 

co
ns

tr
uc

tio
n

Bu
ild

in
g 

Ph
ys

ics

• 
Ph

ys
ic

al
 p

rin
ci

p
le

s

• 
St

ru
ct

ur
al

 th
er

m
al

 in
su

la
tio

n 
ob

je
ct

iv
es

: e
nv

iro
nm

en
ta

l a
nd

 c
lim

at
e 

im
p

ac
ts

, c
om

fo
rt

 a
nd

 h
yg

ie
ne

• 
Fu

nd
am

en
ta

ls
 o

f t
he

rm
od

yn
am

ic
s,

 
in

te
rio

r c
lim

at
e,

 d
am

p
 p

ro
te

ct
io

n 
an

d 
b

ui
ld

in
g 

an
d 

ro
om

 a
co

us
tic

s 

• 
A

p
p

ly
 s

tr
uc

tu
ra

l-p
hy

si
ca

l m
et

ho
ds

• 
U

nd
er

st
an

d 
st

ru
ct

ur
al

-p
hy

si
ca

l r
el

at
io

ns
hi

p
s

• 
Pe

rf
or

m
 e

ne
rg

et
ic

 b
al

an
ci

ng

• 
Es

ta
b

lis
h 

no
is

e 
le

ve
l c

al
cu

la
tio

ns

• 
A

ss
ig

n 
b

ui
ld

in
g 

m
at

er
ia

l p
ro

p
er

tie
s

• 
C

al
cu

la
te

 c
om

p
on

en
t p

ro
p

er
tie

s

• 
A

p
p

ly
 m

et
ho

ds
 o

f s
tr

uc
tu

ra
l-p

hy
si

ca
l 

ev
al

ua
tio

n 
an

d 
co

ns
tr

uc
tio

n 
as

se
ss

m
en

t

• 
D

ev
is

e 
st

ru
ct

ur
al

-p
hy

si
ca

l r
eq

ui
re

m
en

ts
 

fo
r t

he
 c

on
st

ru
ct

io
ns

 w
or

ks

• 
Pr

ov
id

e 
ev

id
en

ce
 in

 th
e 

ar
ea

s 
of

 e
ne

rg
y-

 
sa

vi
ng

 a
nd

 h
yg

ie
ni

c 
th

er
m

al
 in

su
la

tio
n,

 
ai

rt
ig

ht
ne

ss
 a

nd
 ro

om
 c

lim
at

e

• 
A

ss
es

s 
el

em
en

ta
ry

 ro
om

 a
co

us
tic

s,
 

b
ui

ld
in

g 
ac

ou
st

ic
s 

an
d 

p
ro

te
ct

io
n 

ag
ai

ns
t e

xt
er

na
l n

oi
se

ASBau_RR_2020_Innen_engl.indd   16 02.11.20   09:19



17 

Bu
ild

in
g 

M
at

er
ia

l 
Sc

ie
nc

e

• 
Fu

nd
am

en
ta

ls
 o

f c
on

st
ru

ct
io

n 
ch

em
is

tr
y 

• 
Ra

w
 m

at
er

ia
ls

 a
nd

 m
an

uf
ac

tu
rin

g 
p

ro
ce

ss
es

 o
f t

he
 m

os
t i

m
p

or
ta

nt
 m

in
er

al
, 

m
et

al
lic

 a
nd

 o
rg

an
ic

 b
ui

ld
in

g 
m

at
er

ia
ls

• 
Es

se
nt

ia
l m

ec
ha

ni
ca

l, 
p

hy
si

ca
l a

nd
 

ch
em

ic
al

 p
ro

p
er

tie
s 

of
 b

ui
ld

in
g 

m
at

er
ia

ls
 

an
d 

b
ui

ld
in

g 
m

at
er

ia
l c

om
p

os
ite

s

• 
Bu

ild
in

g 
m

at
er

ia
l p

ro
p

er
tie

s 
w

ith
 re

ga
rd

 
to

 s
tr

uc
tu

re
, s

tr
en

gt
h,

 d
ef

or
m

at
io

n,
 

hu
m

id
it

y 
an

d 
te

m
p

er
at

ur
e 

b
eh

av
io

ur

• 
Re

le
va

nt
 re

qu
ire

m
en

ts
 a

nd
 

te
st

in
g 

st
an

da
rd

s

• 
A

ss
es

s 
th

e 
b

as
ic

 s
ui

ta
b

ili
ty

 o
f b

ui
ld

in
g 

m
at

er
ia

ls
 fo

r s
p

ec
ifi

c 
co

ns
tr

uc
tio

n 
ta

sk
s

• 
A

p
p

ly
 re

le
va

nt
 re

qu
ire

m
en

ts
 

an
d 

te
st

in
g 

st
an

da
rd

s

• 
Id

en
tif

y 
p

ro
ce

ss
es

 th
at

 le
ad

 to
 d

am
ag

e 
of

 b
ui

ld
in

g 
m

at
er

ia
ls

 a
s 

w
el

l a
s 

th
e 

re
su

lti
ng

 s
tr

uc
tu

ra
l d

am
ag

e.

• 
A

ns
w

er
 q

ue
st

io
ns

 s
p

ec
ifi

c 
to

 b
ui

ld
in

g 
m

at
er

ia
ls

 w
ith

in
 th

e 
co

nt
ex

t o
f t

he
 

d
es

ig
n 

an
d 

co
ns

tr
uc

tio
n 

of
 b

ui
ld

in
gs

 
as

 w
el

l a
s 

th
ei

r d
ur

ab
ili

ty

• 
Ta

ke
 a

ny
 m

ea
su

re
s 

ne
ce

ss
ar

y 
re

ga
rd

in
g 

th
e 

b
ui

ld
in

g 
m

at
er

ia
ls

 
du

rin
g 

th
e 

co
ns

tr
uc

tio
n 

w
or

ks

Ge
od

es
y

• 
Pr

in
ci

p
le

s 
of

 s
ur

ve
yi

ng
: u

ni
ts

 
of

 m
ea

su
re

m
en

t, 
re

fe
re

nc
e 

an
d 

co
or

di
na

te
 s

ys
te

m
s

• 
Va

rio
us

 m
et

ho
ds

 a
nd

 in
st

ru
m

en
ts

 fo
r 

lo
ca

tio
n,

 h
ei

gh
t a

nd
 3

D
 m

ea
su

re
m

en
t

• 
Q

ua
lit

y 
m

ea
su

re
s 

fo
r s

ur
ve

yi
ng

 w
or

ks

• 
Im

p
or

ta
nc

e 
of

 c
on

st
ru

ct
io

n 
to

le
ra

nc
es

 in
 s

ur
ve

yi
ng

 w
or

ks

• 
Pr

in
ci

le
s 

of
 G

eo
in

fo
rm

at
io

n 
Sy

st
em

s

• 
Se

p
ar

at
e 

lo
ca

tio
n 

an
d 

he
ig

ht
 

m
ea

su
re

m
en

t a
s 

w
el

l a
s 

3D
 s

ur
ve

yi
ng

• 
In

te
rp

re
tin

g 
an

d 
p

ro
du

ci
ng

 
m

ap
s 

an
d 

dr
aw

in
gs

• 
U

se
 g

eo
in

fo
rm

at
io

n 
sy

st
em

s 
fo

r 
sp

at
ia

l d
at

a 
m

od
el

lin
g 

an
d 

an
al

ys
is

 
an

d 
fo

r t
he

 g
en

er
at

io
n 

of
 d

ig
it

al
 

dr
aw

in
gs

 a
nd

 la
nd

sc
ap

e 
m

od
el

s.

• 
C

ar
ry

 o
ut

 a
re

a 
d

et
er

m
in

at
io

n 
/ a

re
a 

ca
lc

ul
at

io
n,

 v
ol

um
e 

ca
lc

ul
at

io
n 

an
d 

qu
an

tit
y 

d
et

er
m

in
at

io
n

• 
U

se
 e

xi
st

in
g 

su
rv

ey
 d

oc
um

en
ts

 a
nd

 
ot

he
r g

eo
-b

as
ic

 a
nd

 g
eo

-t
ec

hn
ic

al
 

in
fo

rm
at

io
n 

in
 a

 p
ro

fe
ss

io
na

l m
an

ne
r 

• 
C

on
si

d
er

 th
e 

ro
le

 o
f g

eo
d

es
y 

in
 

th
e 

co
ns

tr
uc

tio
n 

p
ro

ce
ss

• 
U

se
 v

ar
io

us
 s

ur
ve

yi
ng

 in
st

ru
m

en
ts

 
an

d 
th

e 
ap

p
ro

p
ria

te
 m

et
ho

ds
 o

f 
m

ea
su

re
m

en
t, 

st
ak

in
g 

ou
t a

nd
 

m
on

ito
rin

g 
of

 th
e 

b
ui

ld
in

g 
ob

je
ct

s

• 
A

ss
es

si
ng

 th
e 

qu
al

it
y 

of
 d

ig
it

al
 1

D
/2

D
 

an
d 

3D
 s

ur
ve

yi
ng

 m
ea

su
re

m
en

ts

• 
Ev

al
ua

te
 s

p
ac

e-
tim

e 
m

od
el

in
g 

an
d 

in
te

rp
re

ta
tio

n 
of

 d
ig

it
al

 1
D

/2
D

 a
nd

 3
D

 d
at

a

• 
C

ar
ry

 o
ut

, a
w

ar
d 

an
d 

ap
p

ro
ve

 s
ur

ve
yi

ng
 

ta
sk

s 
w

ith
in

 th
e 

co
ns

tr
uc

tio
n 

in
du

st
ry

Annex 1

ASBau_RR_2020_Innen_engl.indd   17 02.11.20   09:19



18 

FU
R

T
H

E
R

 F
U

N
D

A
M

E
N

TA
LS

K
n

o
w

le
d

g
e

P
ro

fi
ci

en
cy

S
k

il
ls

Ec
on

om
ics

Bu
si

ne
ss

 p
rin

ci
p

le
s:

• 
Pr

in
ci

p
le

s 
re

ga
rd

in
g 

fo
rm

s 
of

 e
nt

er
p

ris
e 

/ 
le

ga
l f

or
m

s 
un

d
er

 p
riv

at
e-

la
w

 e
nt

er
p

ris
es

• 
Fo

rm
s 

of
 e

nt
re

p
re

ne
ur

ia
l d

ep
lo

ym
en

t 
in

 th
e 

co
ns

tr
uc

tio
n 

in
du

st
ry

• 
Fu

nd
am

en
ta

ls
 o

f B
us

in
es

s 
A

dm
in

is
tr

at
io

n 
Ec

on
om

ic
s

• 
Id

en
tif

y 
th

e 
op

p
or

tu
ni

tie
s 

an
d 

ris
ks

 o
f 

di
ff

er
en

t t
yp

es
 o

f c
om

p
an

ie
s 

/ l
eg

al
 e

nt
iti

es
 

• 
Re

co
gn

is
e 

th
e 

op
p

or
tu

ni
tie

s 
an

d 
da

ng
er

s 
of

 d
iff

er
en

t f
or

m
s 

of
 

en
tr

ep
re

ne
ur

ia
l d

ep
lo

ym
en

t

• 
U

nd
er

st
an

d 
th

e 
b

us
in

es
s 

an
d 

ec
on

om
ic

 
st

ru
ct

ur
es

 a
s 

w
el

l a
s 

th
e 

in
te

rr
el

at
io

ns
hi

p
s

La
w

• 
In

tr
od

uc
tio

n 
of

 c
iv

il 
la

w

• 
In

tr
od

uc
tio

n 
of

 p
ub

lic
 la

w

• 
Ba

si
c 

kn
ow

le
d

ge
 o

f p
ub

lic
 b

ui
ld

in
g 

la
w

 
(u

se
 o

f l
an

d 
fo

r c
on

st
ru

ct
io

n 
p

ur
p

os
es

, 
co

ns
tr

uc
tio

n 
of

 p
ub

lic
 tr

an
sp

or
t r

ou
te

s)

• 
Id

en
tif

y 
le

ga
l s

ou
rc

es
• 

U
nd

er
st

an
d 

fu
nd

am
en

ta
l l

eg
al

 a
nd

 
sy

st
em

at
ic

 in
te

rr
el

at
io

ns
 re

la
tin

g 
to

 th
e 

co
ns

tr
uc

tio
n 

in
du

st
ry

Ec
ol

og
y

• 
In

tr
od

uc
tio

n 
to

 a
n 

ec
ol

og
ic

al
 u

nd
er

st
an

di
ng

• 
In

tr
od

uc
tio

n 
to

 th
e 

b
as

ic
 p

rin
ci

p
le

s 
of

 e
nv

iro
nm

en
ta

l p
ro

te
ct

io
n

• 
Fu

nd
am

en
ta

ls
 o

f e
co

lo
gi

ca
l c

on
st

ru
ct

io
n

• 
O

b
se

rv
e 

th
e 

b
as

ic
 re

qu
ire

m
en

ts
 

of
 e

nv
iro

nm
en

ta
l p

ro
te

ct
io

n
• 

U
nd

er
st

an
d 

th
e 

fu
nd

am
en

ta
l 

ec
ol

og
ic

al
 re

la
tio

ns
hi

p
s

Hi
st

or
y o

f B
ui

ld
in

g 
Te

ch
no

lo
gy

• 
H

is
to

ric
al

 d
ev

el
op

m
en

t o
f c

on
st

ru
ct

io
n 

te
ch

ni
qu

es
 a

nd
 c

on
st

ru
ct

io
n 

en
gi

ne
er

in
g 

• 
Ty

p
ic

al
 c

on
st

ru
ct

io
n 

m
et

ho
ds

 in
 b

ui
ld

in
g 

co
ns

tr
uc

tio
n 

an
d 

ci
vi

l e
ng

in
ee

rin
g

• 
Es

se
nt

ia
l p

ro
p

er
tie

s 
of

 h
is

to
ric

al
 

b
ui

ld
in

g 
m

at
er

ia
ls

• 
-L

an
dm

ar
k 

st
ru

ct
ur

es
 a

nd
 

en
gi

ne
er

in
g 

p
er

so
na

lit
ie

s

• 
Id

en
tif

y 
an

d 
hi

st
or

ic
al

ly
 c

la
ss

ify
 h

is
to

ric
al

 
b

ui
ld

in
g 

an
d 

su
p

p
or

tin
g 

st
ru

ct
ur

es
, 

co
ns

tr
uc

tio
n 

m
et

ho
ds

 a
nd

 m
at

er
ia

ls

• 
Id

en
tif

y 
ty

p
ic

al
 c

ha
ra

ct
er

is
tic

s 
of

 h
is

to
ric

al
 

b
ui

ld
in

gs
 a

nd
 s

tr
uc

tu
re

s 
as

 w
el

l a
s 

th
ei

r s
p

ec
ifi

c 
op

tio
ns

 a
nd

 p
ro

b
le

m
s.

• 
Re

co
rd

 a
nd

 c
la

ss
ify

 h
is

to
ric

al
 b

ui
ld

in
g 

st
ru

ct
ur

es
 a

s 
a 

b
as

is
 fo

r r
ec

on
st

ru
ct

io
n 

w
or

ks
 to

 e
xi

st
in

g 
b

ui
ld

in
gs

• 
Re

co
gn

iz
e 

on
e‘

s 
ow

n 
p

ro
fe

ss
io

n 
an

d 
it

s 
so

ci
al

 s
ig

ni
fic

an
ce

 a
s 

th
e 

re
su

lt
 o

f 
a 

hi
st

or
ic

al
 d

ev
el

op
m

en
t p

ro
ce

s

ASBau_RR_2020_Innen_engl.indd   18 02.11.20   09:19



19 

S
T

R
U

C
T

U
R

A
L 

E
N

G
IN

E
E

R
IN

G

St
ru

ct
ur

al
 

An
al

ys
is 

an
d 

St
ru

ct
ur

al
 D

es
ig

n

Li
ne

 o
f r

ea
so

ni
ng

 a
nd

 w
or

ki
ng

 m
et

ho
ds

 fo
r 

th
e 

d
et

er
m

in
at

io
n 

of
 fo

rc
e 

an
d 

d
ef

or
m

at
io

n 
va

ria
b

le
s 

of
 s

tr
uc

tu
re

s 
as

 a
 b

as
is

 fo
r 

sa
fe

 a
nd

 e
co

no
m

ic
al

 d
im

en
si

on
in

g:

• 
M

od
el

lin
g,

 id
ea

lis
at

io
n 

of
 s

tr
uc

tu
re

s

• 
St

at
ic

 a
nd

 in
d

efi
ni

te
 s

tr
uc

tu
re

s

• 
Pr

in
ci

p
le

s 
of

 e
ne

rg
y

• 
Fo

rc
e 

si
zi

ng
 m

et
ho

d 
an

d 
di

sp
la

ce
m

en
t s

iz
in

g 
m

et
ho

d

• 
In

tr
od

uc
tio

n 
to

 c
om

p
ut

er
-

ai
d

ed
 s

tr
uc

tu
ra

l a
na

ly
si

s

• 
D

ep
en

d
en

ci
es

 b
et

w
ee

n 
st

ru
ct

ur
e,

 
ac

tio
n

- r
ea

ct
io

n,
 m

at
er

ia
ls

, s
af

et
y 

co
nc

ep
t i

n 
th

e 
di

m
en

si
on

in
g

• 
Li

ne
s 

of
 in

flu
en

ce

• 
Se

le
ct

 s
ui

ta
b

le
 lo

ad
-b

ea
rin

g 
sy

st
em

s 
fo

r t
he

 re
sp

ec
tiv

e 
co

ns
tr

uc
tio

n 
ta

sk

• 
A

b
st

ra
ct

 th
e 

st
at

ic
 m

od
el

• 
A

p
p

ly
 m

an
ua

l c
al

cu
la

tio
n 

m
et

ho
d 

to
 

d
et

er
m

in
e 

in
te

rn
al

 fo
rc

es
 a

nd
 d

ef
or

m
at

io
ns

• 
D

et
er

m
in

e 
sy

st
em

 s
iz

es
 u

si
ng

 
fr

am
ew

or
k 

p
ro

gr
am

s

• 
D

et
er

m
in

e 
th

e 
m

ax
im

um
 s

ys
te

m
 re

sp
on

se
 

fo
r s

tr
uc

tu
re

s 
w

ith
 v

ar
ia

b
le

 lo
ad

s

• 
Re

sp
on

si
b

ly
 a

nd
 in

d
ep

en
d

en
tl

y 
d

es
ig

n 
an

d 
as

se
ss

 th
e 

st
ru

ct
ur

es
 a

nd
 lo

ad
 tr

an
sf

er
s

• 
C

al
cu

la
te

 in
te

rn
al

 fo
rc

es
 a

nd
 

d
ef

or
m

at
io

ns
 o

f s
ta

tic
al

ly
 d

et
er

m
in

ed
 

an
d 

in
d

efi
ni

te
 s

tr
uc

tu
re

s 

• 
C

rit
ic

al
ly

 q
ue

st
io

n 
th

e 
IT

-r
es

ul
ts

 b
y 

m
ea

ns
 

of
 s

im
p

le
 c

on
tr

ol
 a

nd
 e

st
im

at
e 

ca
lc

ul
at

io
ns

So
lid

 St
ru

ct
ur

es
 

/ M
as

on
ry

 
Co

ns
tr

uc
tio

n

• 
M

at
er

ia
l p

ro
p

er
tie

s 
of

 c
on

cr
et

e,
 

re
in

fo
rc

in
g 

st
ee

l a
nd

 b
ric

kw
or

k

• 
Fu

nd
am

en
ta

ls
 o

f s
tr

uc
tu

ra
l i

d
ea

liz
at

io
n

• 
so

lid
 s

tr
uc

tu
re

s

• 
sp

ec
ifi

c 
sa

fe
ty

 fa
ct

or
s 

an
d 

d
et

er
m

in
at

io
n 

of
 in

te
rn

al
 fo

rc
es

St
ru

ct
ur

al
 b

eh
av

io
r o

f r
ei

nf
or

ce
d 

co
nc

re
te

 a
nd

 m
as

on
ry

:

• 
Li

m
it 

st
at

es
, b

ea
rin

g 
ca

p
ac

it
y,

 
se

rv
ic

ea
b

ili
ty

 a
nd

 d
ur

ab
ili

ty

• 
Re

in
fo

rc
em

en
t a

nd
 s

tr
uc

tu
ra

l d
es

ig
n 

of
 s

ta
nd

ar
d 

co
m

p
on

en
ts

• 
A

p
p

ly
 m

od
el

lin
g 

m
et

ho
ds

 a
nd

 
d

et
er

m
in

e 
d

es
ig

n 
of

 in
te

rn
al

 fo
rc

es
 fo

r 
b

en
di

ng
, n

or
m

al
 a

nd
 s

he
ar

 fo
rc

es

• 
A

p
p

ly
 d

es
ig

n 
m

et
ho

ds
 a

nd
 a

id
s 

fo
r 

re
in

fo
rc

ed
 c

on
cr

et
e 

an
d 

m
as

on
ry

• 
Ve

rif
y 

ul
tim

at
e 

lim
it 

st
at

e,
 s

er
vi

ce
ab

ili
ty

 
lim

it 
st

at
e 

an
d 

du
ra

b
ili

ty
 li

m
it 

st
at

e 
fo

r s
ta

nd
ar

d 
st

ru
ct

ur
es

• 
Re

ad
 th

e 
st

ru
ct

ur
al

 w
or

ks
, f

or
m

w
or

k 
an

d 
re

in
fo

rc
em

en
t d

ra
w

in
gs

 a
nd

 g
en

er
at

e 
ow

n 
st

an
da

rd
 c

om
p

on
en

ts
 d

ra
w

in
g

• 
d

es
ig

n,
 c

on
st

ru
ct

 a
nd

 d
im

en
si

on
 

si
m

p
le

 s
ol

id
 c

om
p

on
en

ts
 m

ad
e 

of
 

m
as

on
ry

 a
nd

 re
in

fo
rc

ed
 c

on
cr

et
e 

in
 

ac
co

rd
an

ce
 w

ith
 th

e 
m

at
er

ia
ls

 u
se

d

• 
as

se
ss

 th
e 

lo
ad

-b
ea

rin
g 

b
eh

av
io

ur
, e

ns
ur

e 
st

ab
ili

ty

• 
Li

m
it 

d
ef

or
m

at
io

n 
in

 a
cc

or
da

nc
e 

w
ith

 c
om

m
on

 s
ta

nd
ar

d 
d

es
ig

ns

• 
C

rit
ic

al
ly

 s
cr

ut
in

is
e 

th
e 

da
ta

 re
su

lt
s

• 
A

cc
om

p
an

y 
an

d 
su

p
er

vi
se

 th
e 

m
an

uf
ac

tu
re

 o
f s

ol
id

 s
tr

uc
tu

re
s

Annex 1

ASBau_RR_2020_Innen_engl.indd   19 02.11.20   09:19



20 

K
n

o
w

le
d

g
e

P
ro

fi
ci

en
cy

S
k

il
ls

• 
Re

p
re

se
nt

at
io

n 
of

 e
xe

cu
tio

n 
dr

aw
in

gs
, 

m
as

on
ry

 d
ra

w
in

gs
, f

or
m

w
or

k 
an

d 
re

in
fo

rc
em

en
t d

ra
w

in
gs

• 
Kn

ow
le

d
ge

 o
f t

he
 t

yp
ic

al
 c

om
p

on
en

ts
 

an
d 

co
ns

tr
uc

tio
n 

of
 s

ol
id

 s
tr

uc
tu

re
s 

an
d 

th
ei

r s
p

ec
ifi

c 
lo

ad
-b

ea
rin

g 
an

d 
d

ef
or

m
at

io
n 

b
eh

av
io

ur
 a

s 
w

el
l a

s 
th

ei
r 

m
od

el
lin

g,
 in

cl
ud

in
g 

p
re

fa
b

ric
at

ed
 

co
ns

tr
uc

tio
n 

el
em

en
ts

.

St
ee

l C
on

st
ru

ct
io

n

• 
M

at
er

ia
l p

ro
p

er
tie

s 
of

 S
te

el
, c

or
ro

si
on

 
p

ro
te

ct
io

n,
 fi

re
 p

ro
te

ct
io

n

• 
Sa

fe
ty

 c
on

ce
p

ts
 o

f s
te

el
 c

on
st

ru
ct

io
n

Pr
in

ci
p

le
s 

of
:

• 
Lo

ad
 s

af
et

y 
an

d 
st

ab
ili

ty
 o

f r
od

-s
ha

p
ed

 
co

m
p

on
en

ts
 a

nd
 th

ei
r c

on
ne

ct
io

ns

• 
Se

rv
ic

ea
b

ili
ty

 in
cl

ud
in

g 
fa

tig
ue

 s
tr

en
gt

h 
of

 ro
d

-s
ha

p
ed

 c
om

p
on

en
ts

• 
St

ab
ili

ty
 p

he
no

m
en

a 
of

 s
te

el
 c

on
st

ru
ct

io
n 

• 
C

om
p

os
ite

 c
on

st
ru

ct
io

n

• 
St

ru
ct

ur
al

 d
es

ig
n 

of
 s

te
el

 c
om

p
on

en
ts

 
an

d 
th

ei
r c

on
ne

ct
io

ns
, s

p
at

ia
l 

st
ab

ili
sa

tio
n 

of
 s

te
el

 s
tr

uc
tu

re
s 

• 
D

es
ig

n 
an

d 
di

m
en

si
on

s 
of

 s
im

p
le

 
st

ee
l s

tr
uc

tu
re

s 
an

d 
co

nn
ec

tio
ns

 in
 

ac
co

rd
an

ce
 w

ith
 a

p
p

lie
d 

st
an

da
rd

s

• 
D

et
ec

t b
ea

m
s 

an
d 

co
lu

m
ns

 
at

 ri
sk

 o
f i

ns
ta

b
ili

ty

• 
Pr

ov
e 

st
ru

ct
ur

al
 s

af
et

y 
an

d 
fit

ne
ss

 fo
r u

se

• 
Re

sp
on

si
b

le
 a

nd
 in

d
ep

en
d

en
t d

es
ig

n 
fo

r s
p

ec
ifi

c 
st

ee
l s

tr
uc

tu
re

s

• 
D

es
ig

n 
an

d 
di

m
en

si
on

s 
of

 s
im

p
le

 
st

ru
ct

ur
es

 a
nd

 th
ei

r c
on

ne
ct

io
ns

• 
D

et
ec

t c
om

p
on

en
ts

 a
t r

is
k 

of
 in

st
ab

ili
ty

• 
C

rit
ic

al
ly

 s
cr

ut
in

is
e 

th
e 

da
ta

 re
su

lt
s

ASBau_RR_2020_Innen_engl.indd   20 02.11.20   09:19



21 

Ti
m

be
r 

Co
ns

tr
uc

tio
n

• 
M

at
er

ia
l p

ro
p

er
tie

s 
of

 w
oo

d 
an

d 
d

er
iv

ed
 ti

m
b

er
 p

ro
du

ct
s

• 
W

oo
d 

p
ro

te
ct

io
n 

an
d 

fir
e 

p
ro

te
ct

io
n

• 
Ti

m
b

er
 c

on
st

ru
ct

io
n

-s
p

ec
ifi

c 
se

cu
rit

ie
s

• 
M

et
ho

ds
 o

f fi
xi

ng

• 
Fu

nd
am

en
ta

ls
 o

f t
he

 lo
ad

-b
ea

rin
g 

ca
p

ac
it

y 
an

d 
se

rv
ic

ea
b

ili
ty

 o
f s

im
p

le
 b

ea
m

 s
tr

uc
tu

re
s

• 
Ti

m
b

er
 p

an
el

 c
on

st
ru

ct
io

n 
- 

lo
ad

-b
ea

rin
g 

b
eh

av
io

ur

• 
D

es
ig

n 
an

d 
di

m
en

si
on

s 
of

 s
im

p
le

 lo
ad

- 
b

ea
rin

g 
st

ru
ct

ur
es

 in
cl

ud
in

g 
st

ab
ili

za
tio

n

• 
D

es
ig

n 
an

d 
di

m
en

si
on

s 
of

 jo
in

ts

• 
W

oo
d

en
 p

an
el

 d
im

en
si

on
s 

in
 

m
ul

ti
-s

to
re

y 
b

ui
ld

in
gs

• 
Pr

ep
ar

e 
ov

er
vi

ew
 a

nd
 e

xe
cu

tio
n 

dr
aw

in
gs

 

• 
Re

sp
on

si
b

ly
 a

nd
 in

d
ep

en
d

en
tl

y 
d

es
ig

n,
 c

on
st

ru
ct

 a
nd

 m
ea

su
re

 
si

m
p

le
 w

oo
d

en
 s

tr
uc

tu
re

s

• 
C

rit
ic

al
ly

 s
cr

ut
in

is
e 

th
e 

da
ta

 re
su

lt
s

Ge
ot

ec
hn

ics

• 
So

il 
ty

p
es

, s
oi

l g
ro

up
s 

an
d 

so
il 

cl
as

se
s 

- T
yp

es
 o

f f
ou

nd
at

io
ns

 a
nd

 
su

p
p

or
tin

g 
st

ru
ct

ur
es

/s
ca

ff
ol

di
ng

• 
Bu

ild
in

g 
p

it

• 
an

ch
or

in
g

• 
Pr

op
er

tie
s 

of
 s

lo
p

es
 a

nd
 e

m
b

an
km

en
ts

 

• 
M

ea
su

re
s 

to
 im

p
ro

ve
 th

e 
su

b
so

il 
an

d 
d

ew
at

er
in

g

Sa
fe

ty
 c

on
ce

p
ts

 a
cc

or
di

ng
 to

 E
ur

oc
od

e 
fu

nd
am

en
ta

ls
 o

f s
oi

l m
ec

ha
ni

cs
:

• 
Ba

si
c 

eq
ua

tio
ns

 o
f s

oi
l m

ec
ha

ni
cs

, 
to

ta
l a

nd
 e

ff
ec

tiv
e 

st
re

ss
es

• 
In

flu
en

ce
s 

of
 g

ro
un

dw
at

er

• 
C

al
cu

la
tio

n 
of

 e
ar

th
 p

re
ss

ur
e

• 
St

re
ng

th
 p

ro
p

er
tie

s 
an

d 
d

ef
or

m
at

io
n 

p
ro

p
er

tie
s

• 
C

om
p

ac
tio

n 
an

d 
C

on
so

lid
at

io
n

• 
Eq

ui
lib

riu
m

 li
m

it 
st

at
es

• 
Ba

si
c 

ca
lc

ul
at

io
ns

 in
 s

oi
l m

ec
ha

ni
cs

 

• 
D

et
er

m
in

e 
so

il 
co

nd
iti

on
 a

nd
 p

ro
p

er
tie

s 

• 
D

et
er

m
in

e 
st

re
ss

es
 a

nd
 d

ef
or

m
at

io
ns

• 
D

et
er

m
in

e 
b

uo
ya

nc
y,

 p
er

m
ea

b
ili

ty
 a

nd
 

ca
p

ill
ar

it
y 

ac
tio

n 
of

 w
at

er
 in

 th
e 

so
il

• 
C

ar
ry

 o
ut

 fi
el

d 
an

d 
la

b
or

at
or

y 
te

st
s

• 
D

ev
el

op
 a

 s
ub

so
il 

m
od

el

• 
D

es
ig

n 
an

d 
ca

lc
ul

at
e 

sh
al

lo
w

 
an

d 
d

ee
p

 fo
un

da
tio

ns

• 
D

es
ig

n 
an

d 
ca

lc
ul

at
e 

su
p

p
or

tin
g 

st
ru

ct
ur

es
 a

nd
 e

xc
av

at
io

n 
p

it
s,

 
sl

op
es

 a
nd

 e
m

b
an

km
en

ts
, s

ub
so

il 
im

p
ro

ve
m

en
ts

 a
nd

 d
ew

at
er

in
g

• 
Pr

ov
id

e 
ev

id
en

ce
 o

f s
ta

b
ili

ty
 

an
d 

su
it

ab
ili

ty
 fo

r u
se

 

• 
Ta

ke
 in

to
 a

cc
ou

nt
 th

e 
ch

ar
ac

te
ris

tic
s 

of
 th

e 
fo

un
da

tio
n 

so
il 

in
 p

la
nn

in
g 

an
d 

ex
ec

ut
io

n

• 
In

d
ep

en
d

en
tl

y 
d

es
ig

n,
 p

la
n 

an
d 

ca
lc

ul
at

e 
ge

ot
ec

hn
ic

al
 s

tr
uc

tu
re

s

• 
C

rit
ic

al
ly

 s
cr

ut
in

is
e 

th
e 

da
ta

 re
su

lt
s

Annex 1

ASBau_RR_2020_Innen_engl.indd   21 02.11.20   09:19



22 

H
Y

D
R

A
U

LI
C

 E
N

G
IN

E
E

R
IN

G

K
n

o
w

le
d

g
e

P
ro

fi
ci

en
cy

S
k

il
ls

W
at

er
 

M
an

ag
em

en
t

Ba
si

c 
in

fo
rm

at
io

n:

• 
H

yd
ro

lo
g

y 
an

d 
w

at
er

 m
an

ag
em

en
t

• 
Th

e 
st

ud
y 

of
 w

at
er

• 
W

at
er

 e
co

lo
g

y 
an

d 
w

at
er

 m
ai

nt
en

an
ce

• 
Fl

ow
 a

nd
 s

ed
im

en
t h

yd
ra

ul
ic

s

• 
G

ui
d

el
in

es
 a

nd
 la

w
s 

co
nc

er
ni

ng
 w

at
er

 
m

an
ag

em
en

t a
nd

 e
nv

iro
nm

en
ta

l p
ro

te
ct

io
n

Ba
si

c 
ca

lc
ul

at
io

ns
 fo

r: 

• 
W

at
er

 c
yc

le
, w

at
er

 b
al

an
ce

• 
H

yd
ro

m
et

ry
, h

yd
ro

lo
gi

ca
l s

ta
tis

tic
s 

an
d

• 
flo

w
 d

yn
am

ic
s

Ex
ec

ut
e:

 
A

p
p

ly
 b

as
ic

 c
on

ce
p

ts
 o

f w
at

er
 ri

gh
ts

, fl
oo

d 
p

ro
te

ct
io

n 
an

d 
flo

od
 ri

sk
 m

an
ag

em
en

t

• 
Id

en
tif

y 
an

d 
ob

se
rv

e 
re

la
tio

ns
hi

p
s 

b
et

w
ee

n 
hy

dr
ol

og
ic

al
 p

ro
ce

ss
es

, w
at

er
 

m
an

ag
em

en
t r

eq
ui

re
m

en
ts

 a
nd

 s
ol

ut
io

ns
 

to
 p

ro
b

le
m

s 
us

in
g 

ec
ol

og
ic

al
ly

 c
om

p
at

ib
le

 
hy

dr
au

lic
 e

ng
in

ee
rin

g 
m

ea
su

re
s.

W
at

er
 En

gi
ne

er
in

g

• 
Fu

nd
am

en
ta

ls
 o

f c
on

st
ru

ct
iv

e 
hy

dr
au

lic
 e

ng
in

ee
rin

g

• 
O

ve
rv

ie
w

 o
f e

ss
en

tia
l b

ui
ld

in
g 

ty
p

ol
og

ie
s 

in
 c

on
st

ru
ct

iv
e 

hy
dr

au
lic

 e
ng

in
ee

rin
g 

an
d 

th
e 

es
se

nt
ia

l i
m

p
ac

ts
 a

s 
w

el
l a

s 
lo

ad
 

co
nd

iti
on

s 
in

 h
yd

ra
ul

ic
 e

ng
in

ee
rin

g 
w

or
ks

M
ec

ha
ni

cs
 o

f l
iq

ui
d 

m
ed

ia
:

• 
H

yd
ro

st
at

ic
 a

nd
 h

yd
ro

d
yn

am
ic

 fu
nd

am
en

ta
ls

• 
Ba

si
c 

in
fo

rm
at

io
n 

re
ga

rd
in

g 
p

ip
e 

hy
dr

au
lic

s,
 c

ha
nn

el
 h

yd
ra

ul
ic

s 
an

d 
gr

ou
nd

w
at

er
 h

yd
ra

ul
ic

s

• 
D

es
ig

n 
ne

ar
-n

at
ur

al
 w

at
er

w
ay

s

• 
A

p
p

ly
 th

e 
p

rin
ci

p
le

s 
of

 th
e 

W
at

er
 

W
ith

dr
aw

al
 D

ire
ct

iv
e

• 
D

is
tin

gu
is

h 
b

et
w

ee
n 

cr
os

si
ng

 
st

ru
ct

ur
es

 a
nd

 w
at

er
 b

ed
 s

tr
uc

tu
re

s

• 
D

et
er

m
in

e 
hy

dr
os

ta
tic

 lo
ad

s 
in

 th
e 

fo
rm

 
of

 p
re

ss
ur

es
 a

nd
 fo

rc
es

 fo
r a

ny
 s

ur
fa

ce
s

• 
D

et
er

m
in

at
io

n 
of

 b
uo

ya
nc

y 
an

d 
p

ro
of

 
of

 s
ta

b
ili

ty
 fo

r fl
oa

tin
g 

b
od

ie
s

• 
A

p
p

ly
 b

al
an

ci
ng

 o
f h

yd
ra

ul
ic

 
m

as
s,

 fo
rc

e 
an

d 
en

er
g

y

• 
U

se
 p

ip
e 

hy
dr

au
lic

s 
fo

r 
di

m
en

si
on

in
g 

p
ip

el
in

es

• 
U

se
 s

ta
tio

na
ry

 c
ha

nn
el

 h
yd

ra
ul

ic
s 

to
 

d
em

on
st

ra
te

 h
yd

ra
ul

ic
 p

er
fo

rm
an

ce

• 
D

im
en

si
on

 a
nd

 h
yd

ra
ul

ic
al

ly
 v

er
ify

 
si

m
p

le
 in

st
al

la
tio

ns
 in

 w
at

er

• 
D

es
ig

n 
an

d 
di

m
en

si
on

s 
fo

r t
he

 
p

la
nn

in
g 

an
d 

ex
ec

ut
io

n 
of

 s
im

p
le

 
hy

dr
au

lic
 e

ng
in

ee
rin

g 
m

ea
su

re
s

• 
W

or
k 

in
d

ep
en

d
en

tl
y 

on
 s

im
p

le
 

hy
dr

au
lic

 p
ro

b
le

m
s

ASBau_RR_2020_Innen_engl.indd   22 02.11.20   09:19



Re
sid

en
tia

l W
at

er
 

M
an

ag
em

en
t

Pr
in

ci
p

le
s 

of
 w

at
er

 e
xt

ra
ct

io
n:

 

• 
W

at
er

 a
va

ila
b

ili
ty

, q
ua

lit
y,

 d
em

an
d,

 ra
in

w
at

er
 

ut
ili

sa
tio

n 
an

d 
w

at
er

 p
ol

lu
tio

n 
co

nt
ro

l

• 
Le

ga
l f

ra
m

ew
or

k 
co

nd
iti

on
s

• 
D

et
er

m
in

at
io

n 
of

 w
at

er
 d

em
an

d,
 

w
at

er
 e

xt
ra

ct
io

n,
 w

at
er

 p
ro

m
ot

io
n,

• 
W

at
er

 tr
ea

tm
en

t, 
w

at
er

 s
to

ra
ge

, 
w

at
er

 d
is

tr
ib

ut
io

n

Ba
si

cs
 o

f w
as

te
w

at
er

 te
ch

no
lo

g
y:

• 
W

as
te

 w
at

er
 t

yp
es

, q
ua

nt
iti

es
 

an
d 

ch
ar

ac
te

ris
tic

s

• 
Lo

ca
l d

ra
in

ag
e 

sy
st

em
s 

an
d 

st
ru

ct
ur

es
 

• 
Re

no
va

tio
n 

of
 s

ew
er

s 
an

d 
b

ui
ld

in
gs

• 
C

on
ce

p
ts

 fo
r r

ai
nw

at
er

 m
an

ag
em

en
t, 

w
as

te
 

w
at

er
 re

du
ct

io
n 

an
d 

w
as

te
 w

at
er

 p
re

ve
nt

io
n

• 
Pr

oc
es

s 
fo

r t
re

at
in

g 
w

as
te

 w
at

er
 a

nd
 s

lu
d

ge

• 
D

ev
el

op
 c

on
ce

p
ts

 fo
r t

he
 li

st
ed

 s
ub

je
ct

 a
re

as

• 
U

nd
er

st
an

d 
an

d 
ap

p
ly

 
as

so
ci

at
ed

 d
es

ig
n 

ru
le

s

• 
Pl

an
, d

im
en

si
on

 a
nd

 re
ha

b
ili

ta
te

 w
at

er
 

su
p

p
ly

 a
nd

 w
as

te
w

at
er

 te
ch

no
lo

g
y 

sy
st

em
s

• 
U

nd
er

st
an

d 
th

e 
in

te
rd

is
ci

p
lin

ar
y 

an
d 

ec
ol

og
ic

al
 ta

sk
s 

of
 u

rb
an

 w
at

er
 

m
an

ag
em

en
t a

nd
 it

s 
p

ro
ce

du
re

s 
as

 th
e 

co
rn

er
st

on
e 

of
 e

nv
iro

nm
en

ta
l t

ec
hn

ol
og

y

• 
Pa

rt
ic

ip
at

e 
in

 th
e 

p
la

nn
in

g,
 c

on
st

ru
ct

io
n,

 
op

er
at

io
n 

an
d 

re
fu

rb
is

hm
en

t o
f w

at
er

 s
up

p
ly

 
an

d 
w

as
te

w
at

er
 te

ch
no

lo
g

y 
fa

ci
lit

ie
s 

23 

Annex 1

ASBau_RR_2020_Innen_engl.indd   23 02.11.20   09:19



24 

R
E

S
O

U
R

C
E

 M
A

N
A

G
E

M
E

N
T

K
n

o
w

le
d

g
e

P
ro

fi
ci

en
cy

S
k

il
ls

W
as

te
 

M
an

ag
em

en
t a

nd
 

Co
nt

am
in

at
io

n

W
as

te
 m

an
ag

em
en

t: 

• 
Le

ga
l b

as
is

, e
nv

iro
nm

en
ta

l 
co

m
p

at
ib

ili
ty

 o
f p

la
nt

s 
(E

IA
)

• 
N

at
ur

e,
 q

ua
nt

it
y,

 c
om

p
os

iti
on

 
an

d 
p

ro
p

er
tie

s 
of

 w
as

te

• 
C

ol
le

ct
io

n 
an

d 
tr

an
sp

or
ta

tio
n 

of
 w

as
te

• 
W

as
te

 p
re

ve
nt

io
n

• 
W

as
te

 re
co

ve
ry

, r
ec

yc
lin

g 

• 
W

as
te

 d
is

p
os

al
: L

an
d

fil
l t

ec
hn

ol
og

y,
 

p
hy

si
ca

l-
ch

em
ic

al
, b

io
lo

gi
ca

l a
nd

 th
er

m
al

 
re

cy
cl

in
g 

an
d 

ha
za

rd
ou

s 
w

as
te

 d
is

p
os

al
 

C
on

ta
m

in
at

ed
 s

ite
s 

an
d 

so
il 

p
ro

te
ct

io
n:

 

• 
Le

ga
l b

as
is

• 
Re

co
rd

in
g 

an
d 

ev
al

ua
tio

n 
of

 c
on

ta
m

in
at

ed
 

si
te

s 
as

 w
el

l a
s 

re
ha

b
ili

ta
tio

n 

• 
Pr

ec
au

tio
na

ry
 s

oi
l a

nd
 

gr
ou

nd
w

at
er

 p
ro

te
ct

io
n

• 
D

ev
el

op
 c

on
ce

p
ts

 fo
r t

he
 li

st
ed

 s
ub

je
ct

 a
re

as

• 
U

nd
er

st
an

d 
an

d 
ap

p
ly

 
as

so
ci

at
ed

 d
es

ig
n 

ru
le

s

• 
Pl

an
 a

nd
 d

im
en

si
on

 w
as

te
 m

an
ag

em
en

t 
p

la
nt

s 
an

d 
co

nc
ep

ts
 fo

r t
he

 re
m

ed
ia

tio
n 

of
 c

on
ta

m
in

at
ed

 s
ite

s 
an

d 
so

il 
p

ro
te

ct
io

n 

• 
U

nd
er

st
an

d 
th

e 
in

te
rd

is
ci

p
lin

ar
y 

an
d 

ec
ol

og
ic

al
 ta

sk
s 

of
 re

cy
cl

in
g 

m
an

ag
em

en
t, 

w
as

te
 d

is
p

os
al

 a
nd

 
tr

ea
tm

en
t o

f c
on

ta
m

in
at

ed
 s

ite
s 

as
 

p
ar

t o
f e

nv
iro

nm
en

ta
l p

ro
te

ct
io

n

• 
Pa

rt
ic

ip
at

e 
in

 th
e 

p
la

nn
in

g,
 

co
ns

tr
uc

tio
n 

an
d 

op
er

at
io

n 
of

 a
n 

en
vi

ro
nm

en
ta

l r
ec

yc
lin

g 
ec

on
om

y

ASBau_RR_2020_Innen_engl.indd   24 02.11.20   09:19



25 

T
R

A
N

S
P

O
R

TA
T

IO
N

, S
P

A
T

IA
L 

P
L

A
N

N
IN

G

Tr
affi

c 
M

an
ag

em
en

t

• 
Ba

si
c 

kn
ow

le
d

ge
 a

nd
 w

or
ki

ng
 m

et
ho

ds
 

of
 tr

an
sp

or
t p

la
nn

in
g 

in
 u

rb
an

 
d

ev
el

op
m

en
t a

nd
 s

p
at

ia
l p

la
nn

in
g

• 
Le

ga
l f

ou
nd

at
io

ns
 in

 e
nv

iro
nm

en
ta

l 
an

d 
ge

ne
ra

l b
ui

ld
in

g 
la

w
 a

s 
w

el
l 

as
 in

 s
ec

to
ra

l p
la

nn
in

g 
la

w

• 
En

su
rin

g 
m

ob
ili

ty
 in

 u
rb

an
 a

nd
 ru

ra
l 

ar
ea

s 
th

ro
ug

h 
di

ff
er

en
t t

ra
ns

p
or

t 
sy

st
em

s,
 n

et
w

or
ks

 a
nd

 fa
ci

lit
ie

s

• 
M

et
ho

ds
 o

f t
ra

ffi
c 

su
rv

ey
 a

nd
 e

va
lu

at
io

n

• 
W

or
ki

ng
 s

te
p

s 
in

 tr
affi

c 
p

la
nn

in
g 

as
 

a 
b

as
is

 fo
r p

la
nn

in
g 

m
et

ho
ds

• 
M

et
ho

d
ol

og
y 

of
 tr

affi
c 

p
la

nn
in

g 
fo

r t
he

 d
et

er
m

in
at

io
n 

of
 c

ur
re

nt
 

an
d 

fu
tu

re
 tr

affi
c 

lo
ad

s

• 
Eff

ec
ts

 o
f t

ra
ns

p
or

t e
.g

. e
m

is
si

on
s

• 
Sp

ec
ia

lis
t d

es
ig

ns
 fo

r i
nd

iv
id

ua
l t

yp
es

 
of

 tr
affi

c 
as

 w
el

l a
s 

fo
r c

on
ge

st
io

n 
re

du
ct

io
n 

an
d 

tr
affi

c 
av

oi
da

nc
e 

• 
In

d
ep

en
d

en
tl

y 
d

ev
el

op
 a

nd
 p

la
n 

th
e 

im
p

le
m

en
ta

tio
n 

of
 p

ro
b

le
m

 a
na

ly
se

s 
an

d 
sp

ec
ifi

c 
so

lu
tio

n 
co

nc
ep

ts
 fo

r t
he

 
st

an
da

rd
 tr

an
sp

or
t p

la
nn

in
g 

ta
sk

s

• 
Fu

nc
tio

na
l a

nd
 e

nv
iro

nm
en

ta
lly

 
so

un
d 

d
ev

el
op

m
en

t o
f i

nf
ra

st
ru

ct
ur

e 
m

ea
su

re
s 

in
 th

e 
ro

ad
 a

nd
 ra

il 
ne

tw
or

k

• 
C

re
at

e 
p

ro
p

os
al

s 
fo

r t
he

 
di

m
en

si
on

in
g 

an
d 

d
es

ig
n 

w
or

ks
 

• 
C

ol
la

b
or

at
e 

in
 u

rb
an

 a
nd

 s
p

at
ia

l p
la

nn
in

g 
an

d 
co

or
di

na
te

 w
ith

 o
th

er
 s

p
ec

ia
lis

t a
re

as
 

• 
D

is
cu

ss
 a

nd
 c

om
m

un
ic

at
e 

p
la

nn
in

g 
ob

je
ct

iv
es

 w
ith

 o
th

er
 s

p
ec

ia
lis

ts

• 
jo

in
tl

y 
d

ev
el

op
 in

te
gr

at
iv

e 
p

la
nn

in
g 

ob
je

ct
iv

es
 in

 a
n 

in
te

rd
is

ci
p

lin
ar

y 
sp

ec
ia

lis
t c

on
te

xt

Pu
bl

ic 
Tr

an
sp

or
t 

Sy
st

em
s

• 
Ba

si
c 

kn
ow

le
d

ge
 a

nd
 w

or
ki

ng
 m

et
ho

ds
 

of
 p

la
nn

in
g,

 d
es

ig
ni

ng
, b

ui
ld

in
g 

an
d 

op
er

at
in

g 
p

ub
lic

 tr
an

sp
or

t s
ys

te
m

s

• 
Li

ne
 n

et
w

or
ks

 a
nd

 p
la

nn
in

g 
of

 
p

ub
lic

 tr
an

sp
or

t s
er

vi
ce

s

• 
O

rg
an

is
at

io
n 

of
 ra

il 
tr

an
sp

or
t

• 
Ba

si
c 

p
rin

ci
p

le
s 

of
 v

eh
ic

le
 d

yn
am

ic
s,

 
lin

e 
d

et
er

m
in

at
io

n 
an

d 
ro

ut
in

g 
on

 
th

e 
gr

ou
nd

 p
la

n 
an

d 
la

yo
ut

, d
es

ig
n 

of
 th

e 
tr

ac
k 

cr
os

s-
se

ct
io

n

• 
St

ru
ct

ur
e 

of
 th

e 
ra

ilw
ay

 fo
rm

at
io

n 
an

d 
st

ru
ct

ur
al

 re
qu

ire
m

en
ts

 fo
r b

ui
ld

in
g 

m
at

er
ia

ls
 a

nd
 c

om
p

on
en

ts

• 
D

ev
el

op
 a

nd
 im

p
le

m
en

t p
ro

b
le

m
 

an
al

ys
es

 a
nd

 s
p

ec
ifi

c 
so

lu
tio

n 
co

nc
ep

ts
 

fo
r t

he
 s

ta
nd

ar
d 

ta
sk

s 
in

 th
e 

p
la

nn
in

g 
of

 p
ub

lic
 tr

an
sp

or
t s

ys
te

m
s

• 
Fu

nc
tio

na
l a

nd
 e

nv
iro

nm
en

ta
lly

 
so

un
d 

d
ev

el
op

m
en

t o
f i

nf
ra

st
ru

ct
ur

e 
m

ea
su

re
s 

in
 th

e 
ra

il 
ne

tw
or

k

• 
C

re
at

e 
p

ro
p

os
al

s 
fo

r d
im

en
si

on
in

g 
an

d 
d

es
ig

n,
 a

nd
 c

al
cu

la
te

 th
e 

p
er

fo
rm

an
ce

 
ch

ar
ac

te
ris

tic
s 

of
 th

e 
op

er
at

io
n

• 
jo

in
tl

y 
d

ev
el

op
 in

te
gr

at
iv

e 
p

la
nn

in
g 

ob
je

ct
iv

es
 in

 a
n 

in
te

rd
is

ci
p

lin
ar

y 
sp

ec
ia

lis
t c

on
te

xt

• 
D

is
cu

ss
 a

nd
 c

om
m

un
ic

at
e 

p
la

nn
in

g 
ob

je
ct

iv
es

 w
ith

 o
th

er
 s

p
ec

ia
lis

ts

Annex 1

ASBau_RR_2020_Innen_engl.indd   25 02.11.20   09:19



26 

K
n

o
w

le
d

g
e

P
ro

fi
ci

en
cy

S
k

il
ls

• 
Sw

itc
he

s 
an

d 
cr

os
si

ng
s

• 
Ra

ilw
ay

 c
on

st
ru

ct
io

n 
b

ui
ld

in
gs

• 
C

on
st

ru
ct

io
n 

te
ch

no
lo

g
y

• 
Sa

fe
ty

 a
nd

 o
p

er
at

in
g 

te
ch

no
lo

g
y

• 
Sa

fe
ty

 a
nd

 d
es

ig
n 

of
 le

ve
l c

ro
ss

in
gs

• 
Ra

ilw
ay

 o
p

er
at

io
n 

an
d 

tim
et

ab
le

 d
es

ig
n 

fo
r f

re
ig

ht
 a

nd
 p

as
se

ng
er

 tr
an

sp
or

t

• 
Pl

an
ni

ng
 o

f r
ai

lw
ay

 s
ta

tio
ns

 a
nd

 s
to

ps

• 
C

on
ne

ct
io

ns
 w

ith
 o

th
er

 m
ea

ns
 o

f t
ra

ns
p

or
t 

Ro
ad

 Se
ct

or

Ba
si

c 
kn

ow
le

dg
e 

an
d 

w
or

ki
ng

 m
et

ho
ds

 o
f 

ro
ad

 d
es

ig
n,

 c
on

st
ru

ct
io

n 
an

d 
op

er
at

io
n:

• 
Le

ga
l a

nd
 fu

nc
tio

na
l f

or
m

at
io

n 
of

 th
e 

ro
ad

 
ne

tw
or

k,
 ro

ad
 a

dm
in

is
tr

at
io

n 
st

ru
ct

ur
e

• 
Pr

in
ci

p
le

s 
of

 d
riv

in
g 

d
yn

am
ic

s 
an

d 
dr

iv
in

g 
ge

om
et

ry

• 
En

vi
ro

nm
en

ta
l i

m
p

ac
t a

ss
es

sm
en

t 
in

 ro
ad

 p
la

nn
in

g

• 
Ro

ad
 li

ne
 a

nd
 ro

ut
in

g 
on

 la
yo

ut
 a

nd
 

co
nt

ou
r p

la
ns

, d
es

ig
n 

of
 ro

ad
 c

ro
ss

 
se

ct
io

n 
- P

la
nn

in
g 

an
d 

d
es

ig
n 

of
 a

t-
gr

ad
e 

an
d 

no
n

-c
on

tr
ol

le
d 

in
te

rs
ec

tio
n 

fo
rm

s 

• 
D

ev
el

op
 a

nd
 im

p
le

m
en

t p
ro

b
le

m
 

an
al

ys
es

 a
nd

 s
p

ec
ifi

c 
so

lu
tio

n 
co

nc
ep

ts
 

fo
r t

he
 s

ta
nd

ar
d 

ta
sk

s 
of

 ro
ad

 d
es

ig
n,

 
co

ns
tr

uc
tio

n 
an

d 
op

er
at

io
n.

• 
Fu

nc
tio

na
l a

nd
 e

nv
iro

nm
en

ta
lly

 
so

un
d 

de
ve

lo
p

m
en

t o
f i

nf
ra

st
ru

ct
ur

e 
m

ea
su

re
s 

fo
r r

oa
d 

ne
tw

or
k

• 
C

re
at

e 
p

ro
p

os
al

s 
fo

r t
he

 d
im

en
si

on
in

g 
an

d 
d

es
ig

n 
of

 tr
affi

c 
ro

ut
es

• 
C

al
cu

la
te

 p
er

fo
rm

an
ce

 c
ha

ra
ct

er
is

tic
s 

fo
r 

th
e 

op
er

at
io

n 
of

 th
e 

in
fr

as
tr

uc
tu

re
 s

ys
te

m

• 
Jo

in
tl

y 
d

ev
el

op
 in

te
gr

at
iv

e 
p

la
nn

in
g 

ob
je

ct
iv

es
 in

 a
n 

in
te

rd
is

ci
p

lin
ar

y 
sp

ec
ia

lis
t c

on
te

xt

• 
D

is
cu

ss
 a

nd
 c

om
m

un
ic

at
e 

d
es

ig
n 

co
nt

en
t w

ith
 o

th
er

 s
p

ec
ia

lis
ts

• 
D

ev
el

op
in

g 
tr

affi
c 

co
nt

ro
l s

ys
te

m
s

• 
A

ss
is

t i
n 

th
e 

op
er

at
io

n 
of

 ro
ad

s

ASBau_RR_2020_Innen_engl.indd   26 02.11.20   09:19



27 

• 
Ba

si
c 

co
nc

ep
ts

 o
f t

ra
ffi

c 
flo

w
 a

t 
ju

nc
tio

ns
 a

nd
 in

 fl
ow

in
g 

tr
affi

c 
as

 
w

el
l a

s 
th

e 
co

nt
ro

l o
f t

ra
ffi

c 
flo

w
.

• 
Fu

nd
am

en
ta

ls
 o

f r
oa

d 
sa

fe
ty

• 
Ro

ad
 p

av
em

en
t s

tr
uc

tu
re

• 
Pl

an
ni

ng
 a

nd
 c

on
st

ru
ct

io
na

l r
eq

ui
re

m
en

ts
 

fo
r r

oa
ds

 o
n 

b
rid

ge
s 

an
d 

in
 tu

nn
el

s

• 
C

on
st

ru
ct

io
n 

te
ch

no
lo

g
y:

 
p

ro
du

ct
io

n 
of

 ro
ad

 p
av

em
en

ts

• 
Ba

si
c 

kn
ow

le
d

ge
 a

nd
 w

or
ki

ng
 m

et
ho

ds
 

fo
r o

p
er

at
io

n 
an

d 
m

ai
nt

en
an

ce
 o

f r
oa

ds
 

M
A

N
A

G
E

M
E

N
T

Pr
oj

ec
t 

M
an

ag
em

en
t

• 
Pr

in
ci

p
le

s 
of

 p
ro

je
ct

 m
an

ag
em

en
t f

or
 

co
ns

tr
uc

tio
n 

p
ro

je
ct

s:
 P

ro
je

ct
 m

an
ag

em
en

t 
w

ith
 re

ga
rd

s 
to

 o
rg

an
is

at
io

n,
 c

oo
rd

in
at

io
n,

 
in

fo
rm

at
io

n,
 d

oc
um

en
ta

tio
n,

 q
ua

lit
ie

s 
an

d 
qu

an
tit

ie
s,

 c
os

ts
 a

nd
 fi

na
nc

in
g,

 
d

ea
dl

in
es

, c
ap

ac
iti

es
 a

nd
 lo

gi
st

ic
s 

as
 

w
el

l a
s 

co
nt

ra
ct

s 
an

d 
in

su
ra

nc
e.

• 
Re

le
va

nt
 b

ro
ad

 k
no

w
le

d
ge

 re
ga

rd
in

g 
th

e 
in

te
rf

ac
es

 to
 o

th
er

 p
ar

tie
s 

in
vo

lv
ed

 
in

 th
e 

co
ns

tr
uc

tio
n 

p
ro

ce
ss

• 
Pr

in
ci

p
le

s 
of

 q
ua

lit
y 

m
an

ag
em

en
t 

an
d 

ris
k 

m
an

ag
em

en
t

• 
St

ru
ct

ur
e 

an
d 

or
ga

ni
se

 s
im

p
le

 p
ro

je
ct

s,
 

co
m

p
le

tin
g 

th
em

 s
uc

ce
ss

fu
lly

 w
ith

 re
ga

rd
 

to
 c

os
t, 

d
ea

dl
in

es
 a

nd
 q

ua
lit

y,
 ta

ki
ng

 
in

to
 a

cc
ou

nt
 th

e 
le

ga
l r

eq
ui

re
m

en
ts

. 
Fo

r t
hi

s 
p

ur
p

os
e,

 s
el

ec
t, 

ap
p

ly
 a

nd
 

im
p

le
m

en
t t

he
 a

p
p

ro
p

ria
te

 in
st

ru
m

en
ts

 
fo

r t
he

 re
sp

ec
tiv

e 
ta

rg
et

 g
ro

up
 (b

ui
ld

in
g 

ow
ne

r, 
p

la
nn

er
, c

om
p

an
ie

s 
ca

rr
yi

ng
 o

ut
 

th
e 

st
ru

ct
ur

al
 a

nd
 fi

ni
sh

in
g 

w
or

k)
.

• 
A

p
p

ly
 d

ig
it

al
 m

et
ho

ds
 a

nd
 to

ol
s

• 
O

rg
an

is
e 

sm
al

le
r i

nt
er

di
sc

ip
lin

ar
y 

te
am

s 
to

 c
op

e 
w

ith
 a

 c
or

p
or

at
e 

ta
sk

• 
Pr

es
en

t c
om

p
le

x 
w

or
k 

re
su

lt
s 

to
 b

ot
h 

sp
ec

ia
lis

t a
nd

 n
on

-s
p

ec
ia

lis
t a

ud
ie

nc
es

 
an

d 
to

 re
p

re
se

nt
 th

em
 a

rg
um

en
ta

tiv
el

y 
as

 w
el

l a
s 

d
ev

el
op

in
g 

th
em

 fu
rt

he
r

• 
D

et
er

m
in

e 
p

ro
je

ct
 g

oa
ls

 in
d

ep
en

d
en

tl
y 

as
 

w
el

l a
s 

ac
hi

ev
e 

th
em

 in
 a

 te
am

 c
on

te
xt

• 
Id

en
tif

yi
ng

 c
on

fli
ct

in
g 

go
al

s 
an

d 
di

sc
re

p
an

ci
es

 a
nd

 s
ol

vi
ng

 
th

em
 u

nd
er

 g
ui

da
nc

e 

Annex 1

ASBau_RR_2020_Innen_engl.indd   27 02.11.20   09:19



28 

K
n

o
w

le
d

g
e

P
ro

fi
ci

en
cy

S
k

il
ls

Pr
oc

es
s 

M
an

ag
em

en
t

• 
Ba

si
c 

kn
ow

le
d

ge
 o

f p
ro

ce
ss

 th
eo

ry

• 
C

on
st

ru
ct

io
n 

m
et

ho
ds

 fo
r k

ey
 p

ro
ce

ss
es

 
an

d 
th

ei
r w

or
k 

p
re

p
ar

at
io

n

• 
Pr

in
ci

p
le

s 
of

 e
co

no
m

ic
 e

ffi
ci

en
cy

 c
al

cu
la

tio
ns

 
fo

r t
he

 s
el

ec
tio

n 
of

 c
on

st
ru

ct
io

n 
m

et
ho

ds

• 
C

on
st

ru
ct

io
n 

eq
ui

p
m

en
t t

ec
hn

ol
og

ie
s

• 
Te

ch
ni

qu
es

 o
f s

ch
ed

ul
in

g,
 c

ap
ac

it
y 

an
d 

p
ro

ce
ss

 p
la

nn
in

g 
as

 w
el

l a
s 

th
ei

r c
on

tr
ol

• 
Ba

si
cs

 re
ga

rd
in

g 
LE

A
N

 C
on

st
ru

ct
io

n

• 
U

se
 o

f B
IM

 in
 P

ro
ce

ss
 P

la
nn

in
g

• 
Ba

si
c 

Pr
in

ci
p

le
s 

re
ga

rd
in

g 
Si

te
 E

qu
ip

m
en

t 
Pl

an
ni

ng
 a

nd
 S

ite
 L

og
is

tic
s

• 
Fo

rm
w

or
k

• 
O

cc
up

at
io

na
l s

af
et

y 
an

d 
he

al
th

 
p

ro
te

ct
io

n 
on

 s
ite

• 
En

vi
ro

nm
en

ta
l r

eq
ui

re
m

en
ts

 w
ith

in
 

co
ns

tr
uc

tio
n 

m
an

ag
em

en
t p

ro
ce

ss
es

• 
Re

co
gn

is
e 

th
e 

su
it

ab
ili

ty
 o

f c
on

st
ru

ct
io

n 
m

et
ho

ds
 a

nd
 d

ev
el

op
 ti

m
e 

an
d 

re
so

ur
ce

 
p

la
nn

in
g 

fo
r b

as
ic

 c
on

st
ru

ct
io

n 
m

et
ho

ds

• 
Se

le
ct

 s
ui

ta
b

le
 c

on
st

ru
ct

io
n 

m
et

ho
ds

 
fo

r s
ys

te
m

-t
yp

ic
al

 tr
ad

e 
gr

ou
p

s

• 
Pl

an
 th

e 
b

as
ic

 e
le

m
en

ts
 re

qu
ire

d 
fo

r t
he

 s
ite

 in
st

al
la

tio
n

• 
C

re
at

e 
co

ns
tr

uc
tio

n 
sc

he
du

le
, r

es
ou

rc
es

, 
cy

cl
e 

p
la

ns
 a

nd
 lo

gi
st

ic
s 

co
nc

ep
ts

• 
Se

le
ct

 p
ro

ce
ss

es
, c

al
cu

la
te

 a
nd

 
co

m
p

ar
e 

ec
on

om
ic

 e
ffi

ci
en

cy

• 
C

re
at

e 
a 

Ri
sk

 A
ss

es
sm

en
t f

or
 

a 
co

ns
tr

uc
tio

n 
si

te

• 
C

re
at

e 
a 

si
te

 d
is

p
os

al
 c

on
ce

p
t

• 
A

p
p

ly
 m

et
ho

ds
 fo

r s
ch

ed
ul

in
g,

 c
ap

ac
it

y 
d

et
er

m
in

at
io

n 
an

d 
p

ro
ce

ss
 p

la
nn

in
g

• 
A

p
p

ly
in

g 
LE

A
N

 p
rin

ci
p

le
s 

to
 th

e 
sc

he
du

le
 

• 
A

p
p

ly
 m

et
ho

ds
 to

 v
is

ua
liz

e 
th

e 
co

ns
tr

uc
tio

n 
p

ro
ce

ss

• 
A

p
p

ly
 d

ig
it

al
 d

at
a 

an
d 

in
fo

rm
at

io
n 

m
an

ag
em

en
t, 

al
so

 o
n 

th
e 

b
as

is
 o

f 
Bu

ild
in

g 
In

fo
rm

at
io

n 
M

od
el

lin
g 

(B
IM

)

• 
In

de
p

en
de

nt
ly

 p
la

n 
an

d 
im

p
le

m
en

t 
si

m
p

le
, b

as
ic

 b
ui

ld
in

g 
p

ro
je

ct
s 

w
ith

in
 a

 
co

nt
ra

ct
ua

l a
nd

 e
co

no
m

ic
 fr

am
ew

or
k

• 
In

de
p

en
de

nt
ly

 re
co

gn
is

e 
b

ot
tle

ne
ck

s 
in

 th
e 

co
ns

tr
uc

tio
n 

p
ro

ce
ss

• 
Id

en
tif

y 
de

vi
at

io
ns

 fr
om

 d
ra

w
in

gs
 a

nd
 

di
sr

up
tio

ns
 in

 th
e 

co
ns

tr
uc

tio
n 

p
ro

ce
ss

 
an

d 
in

iti
at

e 
ne

ce
ss

ar
y 

co
un

te
rm

ea
su

re
s

• 
Re

co
gn

iz
e 

an
d 

re
p

or
t c

ha
ng

es
 

to
 s

p
ec

ifi
ed

 w
or

ks

• 
In

de
p

en
de

nt
ly

 u
se

 d
ig

it
al

 
in

fo
rm

at
io

n 
te

ch
no

lo
g

y 
to

ol
s

ASBau_RR_2020_Innen_engl.indd   28 02.11.20   09:19



29 

Bu
sin

es
s 

M
an

ag
em

en
t

• 
Pr

in
ci

p
le

s 
of

 c
on

st
ru

ct
io

n 
b

us
in

es
s 

m
an

ag
em

en
t

• 
Pr

oc
es

s 
m

ec
ha

ni
sm

s 
of

 th
e 

co
ns

tr
uc

tio
n 

m
ar

ke
t

• 
In

tr
od

uc
tio

n 
to

 c
on

st
ru

ct
io

n 
co

m
p

an
y 

ac
co

un
tin

g

• 
Ba

si
c 

p
rin

ci
p

le
s 

of
 c

os
t, 

p
er

fo
rm

an
ce

 
an

d 
p

ro
fit

 a
nd

 lo
ss

 a
cc

ou
nt

in
g 

of
 

co
ns

tr
uc

tio
n 

co
m

p
an

ie
s 

(K
LR

 B
au

),

• 
A

p
p

lic
at

io
n 

of
 d

ig
it

al
 m

et
ho

ds
 

du
rin

g 
th

e 
es

tim
at

io
n 

p
ha

se

• 
A

p
p

ly
 p

rin
ci

p
le

s 
of

 K
LR

 B
au

 
fo

r s
im

p
le

 p
ro

je
ct

s

• 
Pe

rf
or

m
 a

dm
in

is
tr

at
iv

e 
ta

sk
s 

in
 

fin
an

ce
 a

nd
 a

cc
ou

nt
in

g

• 
C

re
at

e 
a 

si
m

p
le

 e
st

im
at

io
n

• 
C

re
at

e 
a 

qu
an

tit
y 

ta
ke

 o
ff

 a
nd

 
si

m
p

le
 c

on
st

ru
ct

io
n 

b
ill

in
g

• 
Re

co
gn

iz
e 

co
nt

ra
ct

ua
l o

b
lig

at
io

ns
 

fr
om

 th
e 

te
nd

er
 e

st
im

at
io

nn
 

• 
In

d
ep

en
d

en
tl

y 
p

re
p

ar
e 

th
e 

te
nd

er
 

es
tim

at
io

n 
fo

r s
im

p
le

 p
ro

je
ct

s

• 
C

on
tr

ol
 th

e 
ec

on
om

ic
 im

p
le

m
en

ta
tio

n 
of

 s
im

p
le

 p
ro

je
ct

s

• 
C

ar
ry

 o
ut

 c
ha

ng
e 

m
an

ag
em

en
t 

Pl
an

ni
ng

 
an

d 
De

sig
n 

M
an

ag
em

en
t

Ba
si

c 
in

fo
rm

at
io

n:
 

• 
th

e 
p

ro
je

ct
 p

la
nn

in
g 

an
d 

th
e 

re
co

rd
in

g 
of

 
th

e 
p

er
fo

rm
an

ce
 c

on
te

nt
s/

sc
op

e 
of

 w
or

ks

• 
th

e 
dr

af
tin

g 
of

 w
or

k 
co

nt
ra

ct
s 

fo
r p

la
nn

in
g 

se
rv

ic
es

 a
nd

 re
sp

ec
tiv

e 
re

m
un

er
at

io
n

• 
th

e 
m

et
ho

ds
 a

nd
 p

ro
ce

du
re

s 
fo

r c
os

t 
p

la
nn

in
g 

an
d 

co
st

 d
et

er
m

in
at

io
n

• 
th

e 
p

ro
ce

du
re

s 
fo

r d
et

er
m

in
in

g 
co

ns
tr

uc
tio

n 
ar

ea
 a

nd
 ro

om
 c

on
te

nt
s

• 
Te

nd
er

in
g,

 a
w

ar
di

ng
 a

nd
 b

ill
in

g 
(A

VA
)

• 
Th

e 
d

ev
el

op
m

en
t o

f t
he

 b
ill

 o
f q

ua
nt

iti
es

 
on

 th
e 

b
as

is
 o

f p
riv

at
e 

b
ui

ld
in

g 
la

w

• 
Th

e 
dr

af
tin

g 
of

 c
on

tr
ac

ts
 fo

r p
la

nn
in

g 
an

d 
co

ns
tr

uc
tio

n 
w

or
ks

• 
Th

e 
aw

ar
d 

p
ro

ce
du

re
 fo

r p
la

nn
in

g 
of

 
co

or
di

na
tio

n,
 m

an
ag

em
en

t, 
qu

al
it

y 
m

an
ag

em
en

t a
nd

 p
la

nn
in

g 
in

te
rf

ac
es

• 
BI

M
 m

an
ag

em
en

t/
co

or
di

na
tio

n 
in

 im
p

le
m

en
ta

tio
n 

p
la

nn
in

g

• 
D

et
er

m
in

e 
th

e 
ar

ea
 o

f r
es

p
on

si
b

ili
ty

 
of

 th
e 

p
la

nn
in

g 
offi

ce
s,

 in
 p

ar
tic

ul
ar

 
fo

r o
bj

ec
t p

la
nn

in
g.

• 
A

p
p

ly
 m

et
ho

ds
 o

f c
os

t c
al

cu
la

tio
n 

an
d 

ar
ea

 c
al

cu
la

tio
n

• 
Pr

ep
ar

at
io

n 
of

 te
nd

er
 d

oc
um

en
ts

 
fo

r s
el

ec
te

d 
co

ns
tr

uc
tio

n 
w

or
ks

• 
C

ar
ry

 o
ut

 s
im

p
le

 p
ro

fit
ab

ili
ty

 c
al

cu
la

tio
ns

 

• 
D

et
er

m
in

e 
th

e 
in

te
rf

ac
es

 o
f t

he
 v

ar
io

us
 

p
la

nn
in

g 
p

ar
tic

ip
an

ts
 a

nd
 e

va
lu

at
e 

th
e 

da
te

s 
(p

la
nn

in
g 

th
e 

p
la

nn
in

g 
w

or
ks

).

• 
Im

p
le

m
en

t i
ns

p
ec

tio
n 

cr
ite

ria
 

fo
r t

he
 d

es
ig

n 
qu

al
it

y

• 
In

d
ep

en
d

en
tl

y 
p

ar
tic

ip
at

e 
in

 
st

an
da

rd
 ta

sk
s 

w
ith

in
 th

e 
fr

am
ew

or
k 

of
 c

on
st

ru
ct

io
n 

p
la

nn
in

g 
la

w

• 
D

ev
el

op
 p

la
nn

in
g 

in
 c

om
p

lia
nc

e 
w

ith
 le

ga
l r

eq
ui

re
m

en
ts

• 
In

d
ep

en
d

en
t i

m
p

le
m

en
ta

tio
n 

of
 

ta
sk

s 
in

 th
e 

p
la

nn
in

g 
offi

ce

• 
in

d
ep

en
d

en
t c

om
p

ila
tio

n 
of

 p
ro

je
ct

 
d

oc
um

en
ts

 u
si

ng
 th

e 
re

gu
la

tio
ns

 a
nd

 
st

an
da

rd
s 

fo
r c

os
t p

la
nn

in
g 

an
d 

fo
r t

he
 

d
et

er
m

in
at

io
n 

of
 a

re
a 

an
d 

ro
om

 c
on

te
nt

s

• 
D

ra
w

 u
p

 te
ch

ni
ca

l c
on

tr
ac

t 
co

nd
iti

on
s 

fo
r s

el
ec

te
d 

co
ns

tr
uc

tio
n 

w
or

ks
 u

nd
er

 s
up

er
vi

si
on

 

• 
D

ra
ft

 p
la

nn
in

g 
co

nt
ra

ct
s 

an
d 

co
ns

tr
uc

tio
n 

co
nt

ra
ct

s 
un

d
er

 s
up

er
vi

si
on

, i
n 

p
ar

tic
ul

ar
 w

ith
 re

ga
rd

 to
 th

e 
te

ch
ni

ca
l 

an
d 

ge
ne

ra
l c

on
di

tio
ns

 o
f c

on
tr

ac
t

• 
A

ss
is

t w
ith

 th
e 

p
la

nn
in

g 
p

ro
ce

ss
es

• 
le

ga
lly

 s
ub

st
an

tia
te

 in
te

gr
at

iv
e 

p
la

nn
in

g 
ob

je
ct

iv
es

 in
 a

n 
in

te
rd

is
ci

p
lin

ar
y 

te
ch

ni
ca

l c
on

te
xt

• 
D

is
cu

ss
 a

nd
 c

om
m

un
ic

at
e 

d
es

ig
n 

ob
je

ct
iv

es
 w

ith
 o

th
er

 s
p

ec
ia

lis
ts

 

Annex 1

ASBau_RR_2020_Innen_engl.indd   29 02.11.20   09:19



30 

ASBau study programme matrix (Annex 2)
Instructions for use with universities:

With the ASBau study programme matrix8 one can work out the competence profile of the  
respective study programme or of individual study and specialisation courses and compare this 
directly with the reference framework recommended by the ASBau for a Bachelor‘s programme in 
civil engineering.

This makes it possible to see at a glance how the respective degree programme is oriented and in 
which areas a special degree programme profile deviating from the reference framework is offered.

The ASBau program matrix consists of fields in which entries can be made (not colored) and fields 
that are locked (colored).

For easier orientation, the rows of the matrix are marked with numbers 1 to 99 and the columns  
with the letters A to H. The values already stored in the brightly marked fields have no meaning,  
they should only serve as an example.

In column B, all compulsory modules of the respective study programme can be entered one after 
the other. The actual module names of the degree programme are entered in column B and the 
awarded credit points in column C.

In accordance with the overall structure of the ASBau program matrix, the modules of your 
program should be assigned to the following main subjects: „Fundamentals of Engineering“  
(from line 4), „Further Fundamentals“ (from line 22), „Structural Engineering“ (from line 32), „Hydraulic 
Engineering“ (from line 42), „Resource Management“ (from line 52), „Transport Engineering, Spatial 
Planning“ (from line 62), „Construction Management“ (from line 72) and „Further Modules for Profile 
Building“ (from line 91).

In columns D to G the share (in percentage) of the four competence aspects („Fundamentals of 
Engineering“, „Design“, „Dimensioning“ and „Construction Management“) taught in the respective 
module (based on the assessment of the university professor responsible for the module) can be 
stated.

Column H serves only as a control column. If a compulsory module also addresses aspects other than 
the four competence aspects (e.g. a foreign language component), column H would show a total 
value of less than 100 %. The result should not contain more than 100 % per line.

If all modules of the respective degree programme are recorded and proportionately assigned 
according to the competence aspect, one can see at a glance how the distribution of the competence 
aspect in the individual key items is summed up. The automatic summation in lines 3, 21, 31, 41, 51, 61, 
71 and 90 is prepared for this purpose.

Furthermore, at the bottom of the table (in line 80), the percentages of all compulsory modules 
appear in relation to the four competence aspects. The sum of the credit points taken into account 
can be found in field C 80.

The ASBau Reference Framework recommends that at least 135 credit points are required for the 
procurement of professional qualifications in the sense of a broad-based civil engineering profile. 
This sum is shown in field C 84. According to ASBau‘s recommendation, about 40% of the 135 credit 
points should be in the first competence aspect („Fundamentals of Engineering“) and 20% each  
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in the other three competence aspect („Design“, „Dimensioning“ and „Construction Management“). 
These references are given in line 84.

For a better conversion into modules and module performance points, the values from line 84 are 
again shown in absolute values in line 85 on the basis of 135 professional performance points.

A complete civil engineering degree should, however, comprise at least 180 credit points in the 
Bachelor‘s programme. This value can be found in field C 86.

As a result, you can compare the weighting in the respective degree programme (lines 81 and 82) 
with the recommendations of the ASBau reference framework (lines 84 to 86).

By way of comparison, the portions (line 83) are also shown in relation to the total number of credit 
points awarded according to the curriculum (fields C 99 and C 86).

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                  

8  Digital at the ASBau home page (www.asbau.org)
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Annex 2
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ASBau study programme matrix using the example  
of a university bachelor‘s programme (Annex 3)

Explanation:

The Muster-Universität Neustadt offers a Bachelor‘s programme in Civil Engineering, for which - as an 
example - a fully completed ASBau programme matrix has been created.

All modules of the curriculum have been adopted in the original wording of the module titles. In 
addition, a number identifier in front of the module name facilitates the assignment according to the 
respective semester (1 to 6) and consecutive numbering of the modules within the semesters (1 to 6).

The module managers have assigned the proportions of the competence aspects in their modules. 
For example, the Mechanics I module (line 5) covers 100% of the fundamentals of engineering. The 
Geodesy module (line 14), on the other hand, teaches 50% of the skills in design and 25% each in 
dimensioning and construction management.

The ASBau study programme matrix covers a relatively large scope in the basic subjects and in 
structural engineering. On the other hand, there is a lack of shares in resource management, transport 
and spatial planning.

The study programme depicted has a total of 156 credit points in the compulsory area (field C 80), 
of which 48% (65 LP) is attributable to the competence aspect „Fundamentals of Engineering“. This 
is well above the 40% recommended by ASBau (54 LP). To this end, fields D 81 and D 82 can be 
compared with fields D 84 and D 85.

Also, in the competence aspects „design“ and „dimensioning“ the proportions of 24% (32.9 LP) and 
29% (39.0 LP) respectively are above the values recommended by ASBau (20% and 27 LP)

However, only a share of 14% is achieved in the competence aspect „construction management“ (fields 
H 81 and H 82). This is below the recommended 20 % (field H 84) or lower than the recommended 27 
LPs (field H 85).

Those responsible for this Bachelor‘s programme could justify the deviations by the fact that a focus 
of competence of the Bachelor‘s graduates was deliberately set in design and dimensioning. As 
a rule, university bachelor students also follow a master‘s programme which could be set to dig 
even deeper into demanding design and dimensioning procedures. In any case, further general 
management competencies are acquired, so that sufficient competencies will be available in the 
fourth competency aspect after the Bachelor‘s and Master‘s programmes.
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