
   

1 CoMEM/CoastMar Info meeting August 20,  2013       Øivind Arntsen 

CoMEM/ Info meeting August,  2013        

 

On the Division of Marine Civil Engineering 

 

 

 

by  

Øivind Arntsen, dr.ing.  

Associate professor 



   

2 CoMEM/CoastMar Info meeting August 17,  2009       Øivind Arntsen 

Department of Civil and Transport Engineering  

Marine Civil Engineering Group (MCE) 

 The activities in our group are related to coasts, harbours, arctic and marine civil 
engineering, with the following main areas: 
 

• Description of the marine physical environment  
(wind, waves, tides, currents and ice). 

• Environmental loads and related load effects on the coast and coast-related 
structures, including wind turbines. 

• Development of infrastructure on the coast and in harbours. 

• Arctic Marine Civil Engineering. 
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Department of Civil and Transport Engineering, MCE 

Staff 
 

 

Knut V. Høyland, Professor – Ice Mechanics and Arctic Marine Civil Engineering 
Head of the research group 

Øivind Arntsen, Associate professor – Marine hydrodynamics and environmental 
loads 

Raed Lubbad, Associate professor – Arctic coastal engineering and dynamics 

Sveinung Løset, Professor – Arctic Marine Civil Engineering  

Michael Muskulus, Associate professor – Wind engineering and offshore 
structures 

Hans Bihs, – PostDoc – Port and coastal facilities 

Gustav Jakobsen, Technician – model building and lab maintenance 

approx. 15 PhD students 

approx. 10 master students 
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Department of Civil and Transport Engineering, MCE 

  

Major research projects 

 

Arctic development 

Wind Energy/turbine design 
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Department of Civil and Transport Engineering, MCE   

Minor research projects 

Wave and current induced erosion 

Berm breakwaters  

Polluted harbours 

Climate change consequences for 

coastal engineering 

Wave power plants 

Wave kinematics 

Wave conditions at coastal sites 

 

Laboratory experiments 

Numerical simulations 
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Department of Civil and Transport Engineering, MCE   

Teaching 
Hydrodynamic basic course (50%) (spring) 

 

MSc-level: 

Arctic and Marine Civil Engineering(fall) 

Spreading of pollutants (fall) 

Dynamic response to irregular loading (fall) 

Port and Coastal facilities (fall) 

Coastal Engineering (spring) 

MCE Specialization subject (fall) 

 

PhD level 

Ice mechanics 

Advanced Topics in Port and Coastal Engineering  

Wind Turbine Design  

 

 

waves 

 wind 

currents 

 snow/ice 

 

isfjell 

structures 
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Division of Marine Civil Engineering  

Strengths 
• Our national and international network 

• Competent and highly motivated PhD students 

• Our international standing in Arctic Marine Engineering research  

and in Wind power engineering  

• Our laboratory 

– Wave flumes for studying wave kinematics and stability of coastal 

structures 

– Professional staff 

• High publication rate 

• The vision of our group:  

“To be an active partner in added value development and 

sustainability of the coast and the northern areas ” 

 

 



   

8 

Division of Marine Civil Engineering  

Our lab facilities 

LxWxH =24 x 0.6 x 0.8 m   

Random and regular waves (electric) 

LxWxH =40 x 0.6 x 1.40 m   

Random and regular waves (hydraulic) 
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 STL system 

 Here:  HSVA 

 Ice floes on 

moorings and riser.  

 

Underwater image 

When needed, we go 

to other laboratories  
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Wave induced 

Slamming forces 

GWK Hannover, 

Germany 

 wave impact 

video. 

own lab  (M=1:50). 

GWK (M=1:8) 

When needed, we go 

to other laboratories  
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Marine Civil Engineering Group 

Major challenges 

 

• Recruitment of students 

 

• Reqruitement of staff 

– Positions 

– Qualified candidates 

 

• Development and maintenance of our  

Coastal and Harbour laboratory 
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Marine Civil Engineering Group 

Opportunities 

• Wind energy development 

• Further developments in Arctic Marine Civil Engineering 

• Increased recruitment as a result of our international master programme have 

improved our research capacity through master projects and theses work 

• Increased close cooperation with experts in relevant fields at NTNU and 

elsewhere due to the large research projects 

• A close cooperation with the University Centre at Svalbard (UNIS) facilitates 

for students to further specialize in the field of Arctic Marine Civil 

Engineering 
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Determine your choice of cources 

during the first week.  By 

September 4 at latest.  

 

Formal deadline is September 15. 
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Marine Civil Engineering Group 

CoMEM courses 

• TBA4265 Arctic and Marine Civil Engineering (compulsory) 

 The course gives the students the fundamentals of the 

physical processes that influence the motion in the 

ocean (wind, waves, tides and currents), from deep 

water to the coast including the common way of 

describing these. The students get skills in calculating 

loads on simple structures due to waves, winds and 

currents. The course gives the student an 

understanding of the physical processes leading to 

the formation of ice, ice features and how to model 

this and skills in calculating ice actions on structures 

in offshore cold climate. 
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• TBA4325 Spreading of pollutants 

The students will obtain a thorough knowledge on the 

mechanisms for dispersion and transport of pollution 

in various recipients (water, soil and air).  

Ocean dispersion, dispersion in the atmosphere and 

dispersion on the soil. Mixing processes: Spreading 

by shear, turbulent diffusion, density driven diffusion 

(in plumes). Statistical methods and modelling. 

Degradation processes (oil): Evaporation, emulsion 

formation, dispersion, solubility in water, biological 

and photo-chemical degradation. Airborne dust: 

Spreading and retention times.  

 

Marine Civil Engineering Group 

CoMEM courses 
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• TBA4275 Dynamic response to irregular loadings 

Water waves, wind and earthquakes will be modelled 

as irregular time series, and these are considered as 

input to systems that have the corresponding forces as 

output. On the next level these forces are input in a 

system in which the displacements of a structure is the 

output. The relationship from input to output is denoted 

'transfer function', and from this follows the response 

spectrum. Further average frequency, average number 

of peaks of different magnitude, per time unit, and 

expected maximum response may be determined.   

 

Marine Civil Engineering Group 

CoMEM courses 
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• TBA5100 Theoretical Soil Mechanics 

 
Theoretical background for the calculation methods 

used in geotechnical engineering. Relevant stress 

fields based on the theory of plasticity, basic elements 

and combinations. Principles and recipes for 

performing short-hand calculations of settlements, 

slope stability, earth pressure and bearing capacity of 

foundations and piles. The course aims at creating 

understanding through classical analysing tools and 

hand calculations as well as demonstrations of real 

design cases. 

 

Other groups CoMEM courses 
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• TMR4137 Sustainable Utilization of Marine resourses 

 To give students from differentdepartments/disciplines a common 

platform enabling them to communicate and cooperate efficiently in 

multi-disciplinaryactivities and projects. The course shall enable 

the students to describe and understand the most important 

physical and biological processes in the oceans,important 

elements i marine technology, basic element in marine systems 

design,as well as some knowledge of methods for project 

evaluation. One objective is to enable the students to combine 

knowledge of the physical and biological marine systems with 

insight into the design, construction and operation of man-made 

technical and biological system for sustainable utilization of living 

resources in the sea. 

Other groups CoMEM courses 
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• TPK4120 Safety and Reliability Analysis 

 

Definition and discussion of basic concepts related to reliability and risk 

analysis. Functional analysis and identification and evaluation of faults 

and hazards. System analysis, reliability block diagrams and fault trees. 

Quantification of reliability and availability of technological systems. 

Measures for reliability importance. Analysis of systems with common 

cause failures. Estimation of failure rates. Survey of reliability data 

sources. The course shall give a thorough introduction to basic concepts 

and approaches related to analysis and evaluation of safety and reliability 

of technical equipment with a special focus on equipment that is used for 

production and distribution of energy. 

Other groups CoMEM courses 
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• FI5205 Corporate Responsibility and Ethics 

 
The pressure on business to take social responsibility has increased the 

last few decades. Globalization and other structural changes in society 

and economic life are parts of the reason for this development. Does a 

strengthening of corporate power mean an increased social responsibility 

for business? Or is the business realm free from moral responsibility in 

the pursuit of pure economic gains? This course aims at discussing the 

concept of Corporate Social Responsibility (CSR) from a philosophical 

and ethical perspective, focusing on the relationship between ethical 

reasoning and economic rationality. The course will give the students an 

overview of current debates and normative theories on the social 

responsibility of business. The course will provide the students with the 

ability to argue for and to criticize different normative theories and views 

regarding the social responsibility of business . 

Other groups CoMEM courses 
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It’s – learning 

Communication platform 

 
http://www.itslearning.eu/   LINK 

https://sats.itea.ntnu.no/sso-wrapper/web/wrapper?target=itslearning  LINK 

http://www.itslearning.eu/
http://www.itslearning.eu/
https://sats.itea.ntnu.no/sso-wrapper/web/wrapper?target=itslearning

