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MODEL PROJECTS - PART OF CIVIL ENGINEERING CURRICULUM

M. Mahendran*, P. Weeks** and C. Bruce***
*School of Civil Engineering  **Academic Staff Development Unit  ***Library
Queensland University of Technology

This paper presents the methodology used in incorporating model projects into two
fundamental civil engineering subjects, Engineering Mechanics and Steel Structures, at
Queensland University of Technology. Students in small groups were required to analyse,
design and build the lightest / most efficient model structures such as steel columns or
bridges made of spaghetti, drinking straw, paddle pop sticks and balsa wood for a given
design loading/target capacity. Details from introduction to evaluation of this teaching
strategy, developed as part of the University's quality teaching programmes, are presented.

INTRODUCTION

Engineering Mechanics and Steel Structures are two basic subjects taught in the first and second years of the
four-year civil engineering degree course at Queensland University of Technology (QUT). Engineering
Mechanics is a common first year subject to all other disciplines of engineering. These subjects, in particular,
Engineering Mechanics, are the basic building blocks for the entire engineering course. Therefore it is
important that they are taught well and that students actually learn well and understand these basic building
blocks (Karim, 1991). However, students' performance in these subjects in the past has not been good.
Students appear to have difficulties in understanding basic concepts. This may lead to higher drop-out rates.
Similar observations have been made by Karim (1991) and DEET (1988).

Most engineering students choose to do cn'ginecring because they believe engineering involves solving real life
problems (Wheway, 1991). Routine assignment problems are uninteresting and boring to engineering
students, and do not encourage crealivity or original thinking. They do not expose the students to solving
realistic problems. Some universities, like QUT, do have design oriented subjects in the third and fourth years
of the course, but it is somewhat late as students have to do a number of basic subjects in the first two years
which may appear very abstract and of no use to them. Thus it is particularly necessary to teach the basic
engineering subjects with strong reference to real life problems. In recent times engineering educators
(Wheway, 1991) have taken a project-based approach to teaching basic subjects in order to relate basic
concepts to real engineering problems. Such an approach is expected to improve students’ understanding,
motivation and creativity. This approach has been taken by the authors in teaching Engineering Mechanics
and Steel Structures at QUT. Students in groups were required to analyse, design and construct model bridges
made of spaghetti, balsa wood, drinking straw and paddle pop sticks, and steel columns for given
specifications. Heywood and Weeks (1991) also used a project-based approach, but for a higher level subject.

TRAC PROJECT

QUT's Academic Staff Development Unit (ASDU) has a number of projects to improve the quality of
teaching. The projects described in this paper form part of ASDU's ongoing project on reflective teaching, the
TRAC (Teaching, Reflection, Action and Collaboration) project (Weeks and Scott, 1992). TRAC provides a
framework for academics to action research the problems of implementing alternative approaches to teaching
in higher education. The first author's participation in the TRAC project can be summarised as follows.

Teaching: Engineering Mechanics and Steel Structures
Reflection: As a lecturer, [ was concerned about the poor performance of the students at the final examination.
The usual lecturing and tutoring approach was the sole teaching strategy used in the past. I
thought there must be something we could do better as lecturers.
Action: I decided to conduct model projects/competitions as part of the subjects
Collaboration: I have collaborated with other staff in my school who are lecturing this and other similar
subjects. I have consulted the staff from ASDU and the library in order to improve the proiect.



ENGINEERING MECHANICS PROJECT

First year engineering students were told that as professional engineers they have to design and construct the
lightest bridge to carry a 0.9 kg truck across a river of width 650 mm. The bridge also had to carry a 80 mm
wide articulated aluminium roadway which has the same mass. Roadway was 100 mm above the abutments.
Students had to use only raw materials such as spaghetti to build the most economical bridge. Figure 1 shows
the details of the river crossing, roadway and truck. The truck was released from the top of the ramp on the
left, and was expected to get to the other side without breaking the bridge. Students were required to work in
groups of five. Each student was given a handout with details of the project under the headings of the
Problem, Specifications, Design Approach, Building the Bridge, Testing your bridge and Assessment.

In the past other universities and the Institution of Engineers, Australia have conducted the spaghetti bridge
competition for first year university students and school children. However, at QUT it was introduced for the
first time as part of a basic subject, and was assessed like a later year design project. This year we are
conducting this project for the third time. Each year we have changed the parameters such as raw materials
from spaghetti to drinking straw and paddle pop sticks or balsa wood. In the last project the mass of truck was
also changed to 10 kg, and the type of bridge was restricted to balsa wood girders.

In each case a total of 80 bridges were
tested in a public domain at QUT with
students and staff from all the faculties
watching. During the testing video and
photographs were taken, and a
commentator described the testing and
results to keep everyone informed and
amused. Senior civil engineering staff
members formed a panel of three judges
who assessed the project based on

e Innovative Structural form 15%
e  Aesthetics of the bridge 10%
¢  Analysis, Design and

construction of bridge 25%

o the efficiency of the bridge 35%
(lower the weight better the marks)
e the Report 15%

After the testing students had to face the
judges with a big smile and the unbroken
bridge to explain how they got it right, or
with a sad face and broken pieces of the
bridge to explain what went wrong (sce
Figure 2). Both testing and judging were
considered very important aspects of the
project. After four hours of testing and
judging, the lightest bridge builders were
announced as the winners. Figure 3 (a)
shows the winning entry last year. A
separate category of the most aesthetic
bridge winners was also announced on
the same day (Figure 3 (b)). However,
the overall performance in the project
was determined after the marks had been
allocated for the efficiency of the bridge
based on the weight and for the report.
Marks for the efficiency depended on the
minimum and maximum weight of the

bridge, entered into the competition. Figure 2. Judges at Work


















