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The Free Surface Flow Modelling short course will focus on the theory and analyses of practical free 
surface flow problems. The basic theory of free surface flow, mass, energy and momentum conservation 
will be reviewed. The application to determine flood lines, culvert sizing, bridge flow hydraulics and 
dam break analysis will be covered. The widely used HEC-RAS software package will be reviewed and 
demonstrated by performing one-dimensional (1D) and two-dimensional (2D) hydraulic calculations for 
steady and unsteady flow conditions as well as dam break analysis. Delegates will learn how to approach 
and construct a numerical (1D and 2D) model for various flow conditions, and to effectively view and 
analyse results.  

A number of practical problems will be discussed and solved. This will acquaint you with background and 
confidence to conduct various flow simulations.
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Course content

•	 Basic hydraulics (flow regimes, controls and losses)
•	 Surface drainage (backwater calculations, flood lines)
•	 HEC-RAS ver. 5.0.3 to model 2D unsteady flow hydraulics
•	 Gain hands-on HEC-RAS experience by participating in practical 

computer workshops
•	 Overview of two-dimensional flow theory and the differences between 

one-dimensional modelling
•	 Obtain valuable insights in methods for minimising computation errors 

and instabilities for two-dimensional unsteady hydraulic models
•	 Learn from “real world” projects and applications

Learning outcomes

After successfully completing this course, you will be able to use the 
popular software package by the U.S. Army Corps of Engineers’ HEC-RAS 
for performing 1D hydraulic calculations such as steady and unsteady flow 
simulations and analysing drainage structures.

Who should enrol?

This course is ideal for you if you are someone in the planning, design and 
management of flood and storm water related structures. For novice users 
the full course is recommended. The last two days are suitable for you if you 
are interested in 2D modelling and have experience in HEC-RAS steady and 
unsteady flow.

Course fees

Option 1: Day 1 to 4  R 9 595.00 per delegate (VAT incl.)
Option 2: Day 1 and 2  R 5 252.00 per delegate (VAT incl.)
Option 3: Day 3 and 4  R 5 858.00 per delegate (VAT incl.)

Organisations sending 3 or more delegates qualify for a 10% discount of the 
total course fee. Course fees include all course material and refreshments. You 
will need to bring your own laptop (relevant software will be provided) and 
a calculator.

Course fees must be paid in full 14 days prior to course start dates. Proof of 
payment can be submitted to enrolments@enterprises.up.ac.za.

Accreditation and certification

Enterprises University of Pretoria (Pty) Ltd is wholly owned by the University 
of Pretoria. As a public higher education institution, the University of Pretoria 
functions in accordance to the Higher Education Act 101 of 1997. Enterprises 
University of Pretoria offers short courses on behalf of the University and these 
short courses are not credit-bearing, and do not lead to formal qualifications 
on the National Qualifications Framework (NQF) – unless stated otherwise. 
Delegates who successfully complete a short course and comply with the 
related assessment criteria (where applicable) are awarded certificates of 
successful completion and/or attendance by the University of Pretoria.

Registration and enquiries

Course coordinator
Thandeka Sibiya
Tel: +27 (0)12 434 2633
Email: thandeka.sibiya@enterprises.up.ac.za 

Course presenters

Mr Chris Goodell
Tel:  +1-503-946-8536
E-mail:  cgoodell@westconsultants.com 
Chris Goodell (P.E., D.WRE) is a senior hydraulic engineer with WEST 
Consultants and manages the Portland, Oregon office. He has over 19 years of 
experience in computational hydraulics, river hydraulics and hydraulic design. 
He worked at the Hydrologic Engineering Center (HEC), actively working on 
the development of HEC-RAS as well as being a contributing author to the 
HEC-RAS manuals and has applied HEC-RAS to a wide range of complex 
problems. He earned his B.Sc. Degree in Civil Engineering at Oregon State 
University and his M.Eng. in Hydraulic Engineering from the International 
Institute for Hydraulic Engineering (IHE) in Delft, Netherlands. He has 
taught HEC-RAS courses and provided technical support for HEC-RAS since 
2000. His work experience includes watershed hydrology, hydraulic design 
studies on multipurpose hydropower projects, river and stream restoration, 
bridge hydraulics studies, flood control projects, sediment/erosion projects, 
hydraulic computational model development, dam breach studies, and fish 
passage design.

Mr Marco van Dijk
Tel:  + 27 012 420 3176 
E-mail: marco.vandijk@up.ac.za 
Marco van Dijk graduated from the University of Pretoria with a degree in Civil 
Engineering in 1996 and worked for a consulting engineering firm during 
which time he also completed his BEng (Hons) degree. He then joined the 
Department of Civil Engineering of the University of Pretoria and obtained 
a MEng degree in Water Resource Engineering in 2003. He is a registered 
professional engineer and presently enrolled for a PhD (Civil Engineering). 
He lectures in hydrology and hydraulics and has 16 years of experience in 
this field. He has developed and presented numerous courses on flood 
determination, flood lines, drainage structures and storm water modelling 
using EPASWMM and HEC-RAS.

Ms Lone Loots
Tel:  + 27 012 420 5484
E-mail:  ione.loots@up.ac.za 
Ione Loots is a registered Professional Engineer with 8 years of experience 
specialising in water and storm water projects. She obtained her BEng (Civil), 
BEng Honours in Water Resources Engineering, and MEng degrees from the 
University of Pretoria and is currently enrolled for her PhD in Engineering at 
the University of KwaZulu Natal. She started her working career at Aurecon as 
a Design Engineer and later as Assistant Resident Engineer. She is currently 
employed as Lecturer at the University of Pretoria, where she teaches various 
subjects and courses, conducts research on hydrology and micro hydropower 
applications and is involved in several consulting projects.

Mr Deon Bonthuys
Tel:  + 27 076 412 4035
E-mail:  gj.bonthuys@gmail.com 
Deon Bonthuys is a registered Professional Engineer who graduated in 2008 
with a BEng (Civil) degree from the University of Pretoria (UP). After graduation 
he work for 6 years in the industry as both contractor and consulting engineer 
in South Africa and abroad. He obtained his BEng Honours degree in Water 
Resources Engineering at UP in 2013. In 2015 he returned to the University 
of Pretoria on a research fellowship and completed his Master’s Degree in 
Water Engineering with specialisation in Small-scale Hydropower for Rural 
Electrification (cum laude).


