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Abstract
The few past decades have seen the ais€omputer Aided Dsign (CAD) software
application in the area of built environment. In view of this, more CAD software programs
have been developed to dgsiand analyze buildings andusttures. This makes CAD an
important part of the design and constructioauistry. This paper reports the assessment of
the level of awareness andage of structural CAD prograsrby students in Universities
offering Civil Engineering and related programsGhana. The design used for this study
was survey which relied on questionnaire taayate data for the analysis and discussions.
The study established that the respondéntsw the General CAD programs of which
69.9% knew AutoCAD. However, majorit$4.8%) of the respondentid not know about
any of the Structural CAD software pages, indicating a low awareness level of
Structural CAD software pgrams. Recommendations are made for the inclusion of
Structural CAD programs in the courses @ thniversities offering Civil Engineering and
related programs in Ghana.

Keywords. Computer Aided Design (CAD), Tée-Dimension (3D) modeling, Computer
Aided Manufacturing (CAM) systemBjgital Product Development (DPD).

1. Introduction

Computer Aided Design (CAD) #fware emerged in the early 1960s and has since gone through
number of changes till present. The software progrhave assisted enginge@nd designers in a wide
variety of industries to desigand manufacture physical products such as dams, bridges, roads,
buildings, cars and aircraft, to meon a few. CAD is used in mosf the manufactung process from
creating drawings to three-dimsion (3D) modeling. The entire qaess saves time and money and
ensures precision and accuracy (Jason, 2010). &#tare programs are used worldwide in many
fields of engineering suchs architectureyuilding and construction, electrig, electrical, machinery,
automotive, aerospace and shiplding (Herron, 2010). Somef the software programs available are
ArchiCAD, AutoCAD, Corel Draw,Autodesk Revit, 3D Studio Ma Robot, Lira, Sketch UP Pro,
Monomakh and AccuRender (Carlson, 2003).

Structural design and anaigsCAD software programs have become popular in most
Construction Industries and Univérss offering civil engineeringral related programs in the globe.
Today, computers are being used by nearly everyotteeigonstruction indugty be it fresh graduates
or experienced structural designelrs parallel to this developmentost higher learning institutions
have now equipped their graduates with adequats siilising computer software programs that will
help them in carrying their daibask in the industry (Bozdoc, 2004).
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However, limited information could be found rielation to whether Universities offering civil
engineering and related programs3hana are training recent graduates in the use of structural CAD
applications which are relevant and useful in ¢bastruction industry. There therefore the need to
assess the level of awareness and usage of BBUGAD programs by studés of Universities in
Ghana. With computer technology becoming a vergortant to the field otonstruction, students
need to be taught the skills of using these resouraastprgraduation so as to expose them to the right
application that will be usefdidter in the working world (Harwood, 1989). The objectives of the study
are to fine out the level of awareness andgesof General CAD programs and Structural CAD
programs by students of Universities in Ghana.

2. History and Uses of CAD Softwar e Programs

In 1957, Dr. Patrick J. Hanratty developed therd’s first Computer-Added Design & Drafting
(CADD) software called PRONT, commercial numericahtrol program system. For this reason it is

Dr. Hanratty who is most often called ‘the fatledrCAD’. In the early 1960s, Ivan Sutherland also
created CAD software called ‘sikbpad’ (Euclid, 2004). CAD softwarstarted its migration out of
research and into commercial use in the 1970, and was still two-dimensional (2D) replacement for
drafting. In the 1980s HP set up its commercial C3aitware group to devep its CAD software, and

UNIX workstation also inevitably shifted theAD market to 3D and solid modeling (Fam al.,

2002).

In the 1990s, Microsoft released its first-3i2 operating system for PCs, Windows NT, and
Intel also released the first &2 Pentium Pro chips (Pillers, 1998). CAD software vendors breathed a
sigh of relief as it became evident that fear oKYf#oblems were not to materialize in the year 2000.
Autodesk released AutoCAD 2000 mid 2000 which was theirrBt Web enabled CAD software
(Harringtonet al., 2001). Ford also released the Mondeo 3&DGoftware for internet usage. In July
2004, the CAD software industry was dominatediByl-Dassault Systems and Autodesk (Herron,
2010).

Engineering industries, espeframechanical engineering bad companies, use CAD in a
variety of ways. 3D modeling amato-engineering packages allowmgineering companies to design
products or components for machinery (Euclid, 2004cflcal and electroniengineering industries
use CAD for things like PCB designs and wiyilayout designs. Theoanstruction industry use
Structural CAD programs for not only designing and analysis of buildings and structures but also for
application of reinforcement (Piotrowski, 2010).

3. Research Methodology
3.1. Research Design

The design used for this study was that of survelghvielied on questionnaire to generate data for the
analysis. The study was to find ouetkevel of awareness and usagestfictural design and analysis
CAD programs of students in Universities in Ghana offering civil engineering and related programs.

3.2. Population and Sampling

The population for the study was students who offieil engineering andelated programs in
Universities in Ghana. The poptitn was stratified into three nsisting of: civil engineering
department of Kwame Nkrumah University ofi@we and Technology (KNUST), construction section
of University of Education, Winneba — Kumasi Gam (UEW-K) and civil engieering department of
KAAF University College in Ghana. They were funttstratified according tevels (level 100 to 400)

or year of study. 50% of students from each depamt/section were selected for the study. The three
Universities were selected because thiggraivil engineering and related programs.
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3.3. Instrument and Data Collection

Questionnaire was used for the study. The questianiteims were based on the demographic of the
respondents, students’ awareness of the GengkBl @ograms, students’ awxeness of Structural
CAD programs, importance and usefulness of ¢dinal CAD programs. Tén questionnaire were
personally administered by the researcher thae him the opportunity to interact with the
respondents, explained in detailge tfationale for the research and/gaxplanation where necessary.
Enough time was giving to the respondents to ansveequlestionnaire of whitsome were collected
on the same day and others after a few days. 30§tigneaires were disbuted out of which 250
were returned (Table 1), regmenting 83% response rate.

Tablel: Population from the universities

. . No. of questionnaires No. of questionnaires
University diqstributed rqeturned Responserate (%)
KNUST 100 82 82.0
UEW-K 150 132 88.0
KAAF 50 36 72.0
Total 300 250 83.0

4. Resultsand Discussion
4.1. Type of known General CAD Software

The respondents were asked to indicate theay@eneral CAD program they know. The summary of
their response is presented in Figure 1.

Figure 1. Type of known CAD software

Niiio m 8.8%
3DS Max | il 6.8%
M 2%
A 12.49%
:“2369.9%

SCAD

ArchiCAD

AutoCAD

The result indicates that the respondents kseme of the general CAD software programs
such as AutoCAD, ArchiCAD, SCAD, 3D Studio Maxrd others, of which marity (69.9%) of them
knew AutoCAD. This implies the most known gene€&D software program in the Universities in
Ghana offering civil engineering and related pemgs is AutoCAD, while few of the respondents
knew about other general CAD softwamegrams. This is due to thectahat some of the universities
taught AutoCAD as a course andist a general program used lspme specialists in the built
environment. Harrington (2010) said the earli2bt drafting application, coupled with tremendous
market effort during its introduction, the Autd0 name has been synonymous with architects and
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draftsmen when it comes to 2D drafting. Thus AA®D, is one of the earliest CAD programs, and
therefore popular in the construction industry andineering training institutions. However, 8.8% of
the respondents did not know all about any of the softwarprograms, which means these
respondents’ have not been introducedny @f the general CAD software programs.

4.2. Type of General CAD Software Use

The respondents’ responses on tipetgf General CAD software thexge are presented in Table 2.

Table2: Type of CAD software use

CAD Number of respondents Per centage (%)
AutoCAD 181 72.4
ArchiCAD 15 6.0
SCAD 3 1.2

3DS Max 9 3.6
None 42 16.8
Total 250 100.0

The findings of the current study have many similarities with the results of Mohd-Nor et al.,
(2009) study on how the professional practice and ttfatacture education in Malaysia is catching up
with the development of CAD. Their study foutitht the huge differencen the number of users
between AutoCAD, which sits at first place, atslclosest rival shows that AutoCAD seems to be
dominating the current CAD market Malaysia. This study also found th&2.4% of the respondents
used AutoCAD, which suggests that the generaDGaftware program most of the respondents used
in their institutions is AutoCAD. This confirms theact that it is the software program taught in most
of the universities in Ghan This also suggests that the usetbier software programs is very low.
The result also shows that 16.8% tbe respondents did not al ake any of the CAD software
programs, which implies some of the respondents havacquired the skills in applying the software.

4.3. Type of known Structural CAD Software
The respondents were asked to indicate the df@tructural CAD program they know. The summary
of their response is psented in Figure 2.

Figure 2: Type of known Structural CAD software
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The data shows that 35.2% of the respondiemésv about StructuraCAD programs such as
SCAD office, Revit Structural Suit, Robot Sttural Analysis, Lira, APM Civil Engineering,
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Monomakh and others, while majority (64.8%) of teepondents did not know at all about any of the
Structural CAD software progranaepicting a very low awarenesvét. One possible reason for this
result might be that the programe anot taught in the Universities in Ghana. This may be due to lack
of lecturers who have thekills and competency to teach thdtsare programs. According to Jason
(2010), CAD is used in almost all engineering based industries like architecture, automotive,
construction, to mention a few. This result contradicts Jason’s assertion, since majority of the
respondents did not know at all abétve CAD programs, and therefareuld affect their performance

in the industry after their studies. For this reason, both the educator and the practitioner have a similal
goal in wanting a graduateustent who is fully competer(Hardwood, 1989). The knowledge and
application of the Structural AD programs helps one to be abreast with and acquired the necessary
skills and competencies of thkechnological requirement of the modern construction industry.

4.4, Type of Structural CAD Softwar e Used
The respondents’ responses on tipetgf Structural CAD they esl are presented in Table 3.

Table3: Type of Structural CAD software use

Structural CAD Number of respondents Per centage (%)
SCAD 48 19.2

Lira 2 0.8
Robot 5 2

Revit 4 1.6
Monomakh 3 1.2
APM Civil Eng 5 2
Others 7 2.8
None 176 70.4
Total 250 100.0

The result indicates that total of 29.6% u$&tdictural CAD programs such as SCAD office,
Robot Structural Analysis, APM Civil Engineeg and other software programs such as STAAD,
while 70.4% of the respondents did ise any of the software prograedsall. This result suggests a
very low usage of the Structural CAD software@gmams in Ghana, which might possibly be due to
lack of awareness of its importance and lack of teaching stafikribat and can teadhe programs in
the Universities in Ghana. Accorgjio Bozdoc (2004), CAD enables/itiengineers andrchitects in
a variety of ways like aiding them in architectued&ctrical, structural, andterior designs. The result
of this study proves a low usagf the Structural CAD programby the respondents as against
Bozdoc’s point of view which presents differames of the software @grams by engineers and
architects. Piotrowski (2010) alsoumerated some of the use$ Structural CAD programs as
designing of buildings and strucas;, analysis of buildings andrsttures and the application of
reinforcement. Structural CAD software programs can be used to make design models such as 2C
frames, 2D trusses, 3D frames/solids, flats,llsh@end plane structures, axisymmetric structures,
volumetric structures, parametrstructures, geodesic domes, ReinéatdConcrete (RC) beams, RC
slabs, RC columns, RC walls and connections.

4.5. Importance of Structural CAD Software

The respondents’ rating tfie level of importance ddtructural CAD software programs are presented
in Figure 3.
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Figure 3: Importance of Structural CAD software
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The data suggests that total of 95% of thepoedents rated it important and very important.
This is because the software programs are usefuddsign and analysis of buildings and structures
which manual means cannot do accuratelyough the respondents do not know how to use the
software programs, they might have seen, redieard about some of the projects which were done
with the software programs, such as videos on nség&tures. This result is parallel with Allen and
Stimpson (1990), who stated that the Structural CAD programs is important and have definitely
reduced the need for manual drawing. They furtheedtttat all particularef building, ircluding its
floors plans, sections, elevatiomrspective views, and model reridg can be created or generated
in a much shorter period of time than by thd thditional way of manual drafting. The knowledge
and application of the Structur@AD programs helps to reduce theight, size and materials of
structural components, improve durability and campdesign alternatives to best meet specific
structural requirements.

5. Conclusion and Recommendation

From the discussion above, it was clear that the respondent knew about general CAD software
programs especially AutoCAD, but majority (64.866)them did not know about the Structural CAD
software programs. The shockingeéation from the survey was thedme of the respondents did not
know at all about the Structural CAdaftware programs. It is a great lost to the country if at the higher
level of education, students amet introduced to the modern mids in the design and construction
industry.

It is therefore not out of pladbat majority of the respondents did not use the Structural CAD
software programs. However, it was revealed thast of the respondents opined the Structural CAD
software programs are very important in the consttnéndustry, for design and analysis of buildings
and structures which using the manualams may result in delays and errors.

It is therefore recommended that UniversitiesGhana offering civilengineering and related
programs should introduce courses for the study mifcg&iral CAD software programs to equip their
graduates with the skills and abé# to use these software programs so as to be fit in the design and
construction industry after their studies. Adulially, government and theniversities authorities
should sponsor some of the lecturers to go to Europe where the CAD programs are well known and
used to learn the skills and apptioa of the software so that they can come back and impart the skills
and knowledge to the studenh the universities.
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