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Abstract: 3D Computer Aided Design (CAD) programs have become a vital part of contemporary 
architectural design practices. The introduction of computers & CAD into the profession has revolutionised 
the design & construction documentation process (Cory, 2001). Previous research has shown that 3D CAD 
programs have increased the efficiency of architectural practices (Bozell & Cory, 2001), & demonstrated 
the technical benefits of 3D CAD (Novitski, 1998). Despite the technological advancements in CAD, the 
success of an architectural practice does not solely rely on the use of cutting edge technologies. The 
majority of research in the field focuses on (1) the technological developments of CAD & (2) the exploration 
of the use of CAD technologies for design innovation. There is a general lack of studies in identifying & 
examining the practical impacts of 3D CAD programs on contemporary architectural design practices, in 
particular, cost efficiency, time management & quality assurance. This paper presents the results from an 
empirical pilot study conducted on a large-scale architecture firm in Australia. The interview results show 
that 3D CAD has reduced the time & cost in producing documentations. The results also show that while 
3D CAD has reduced the time in producing documentations, it has not lowered the documentation quality.

Conference theme: Effective Tools: design, assessment, operation.
Keywords: Effective CAD tools, empirical study.

1. INTRODUCTION 

Computer-aided design (CAD) can be generally defined as to the use of a wide range of computer-based tools that 
assist engineers, architects & other design professionals in their design activities. It is the main geometry authoring tool 
within the Product Lifecycle Management process & involves both software & sometimes special-purpose hardware.
Current packages range from 2D vector based drafting systems to 3D solid & surface modellers. The last decade 
witnessed a phenomenal growth in the use of computer technology at all levels of the architectural profession. More 
architects are being convinced with the technology & its enhancements to their design work. They are starting to accept, 
plan & budget for the use of Information Technology (IT) as an integral part of their practices. Indications show that the 
technology is no more considered an excessive expensive luxury tool, but rather a necessity that offices are starting to 
invest in both human resources & in financial terms (Arif & Karam, 2001).  
                      
Preliminary reading of 3D CAD literature suggested that the majority of previous research in the field focussed on (1) the 
further developments of the CAD technologies & (2) the exploration of the use of these technologies for design 
innovation. The increasing development of the Internet has produced a new collaborative CAD (COCAD) system. This 
system allows two or more geographically dispersed users to work on a 3D CAD geometry together enabling effective & 
efficient collaborative design (Tay & Roy, 2003). Current trends show that in the next few decades, practices will move to 
a new electronic, digital building representation known as a Building Product Model (BPM). A BPM is a digital information 
structure of the objects making up a building. This new representation will bring new capabilities while still generating 
documents such as traditional drawings (Eastman, 2000). This new representation will be used as a design tool. 

Despite the current technological advancements in 3D CAD, the success of an architectural practice does not solely rely 
on the use of cutting edge technologies. Architectural practices are businesses & therefore have practical values & 
concerns in terms of cost, time & quality that are essential for the continuing operation of the business. The use of 3D 
CAD programs has fundamentally changed the traditional design practice. The study is significant, especially to the 
architectural design industry as it will contribute to the future development of 3D CAD, by revealing the positive & 
negative impacts 3D CAD has had on design practices & aiming to improve the way 3D CAD is being used. The further 
advancement of CAD technologies will provide better supports to the architectural design industry in the current digital 
era. There has been a lack of research done on the impacts 3D CAD has had on the cost, time & quality of project 
documentation within architectural firms. This paper presents a pilot study that aims to study these three issues within a 
local architectural firm & make recommendations to improve the way 3D CAD is being used within the profession. This 
research shows that 3D CAD can potentially reduce the time taken to produce documentations, it has become more cost 
effective without reducing the quality. 
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2. BACKGROUND: 3D CAD 

Advances in technology have now made desktop computers a lot more affordable & therefore they have become 
appealing to a wider range of people (Charles & Brown,1994). Improved rendering & animation programs have allowed 
the client & designer to realistically experience an unbuilt space. Such advancements has enabled changes to be made 
to a project seem effortless, which also enables the client to be closely engaged that may result in an extended design 
process.

In today’s market it is common practice to combine tasks, resulting in a reduction of time & money. The introduction of 
CAD has saved both time & energy, but CAD is not being utilised to its full potential (Bozell & Cory, 2001). Many 
architectural firms are only using two-dimensional CAD programs, but the idea of using computers is to bring another 
dimension to the profession. Using three-dimensional CAD programs allows architects to produce 3D models at 
schematic design stage, right through to 2D plans for construction documentation. This can all be done using the same 
computer program. Most architects & engineers have by now accepted the role of 3D CAD as a drafting aid, & to some 
extent it is now seen as mandatory even on projects where it may not be necessarily useful. But those at the forefront of 
3D CAD-use have acknowledged more extensive capabilities, & the prospective of CAM (Computer Aided Manufacture) 
for building is now beginning to be examined. (Chaszar, 2006). 

During schematic design, the 3D CAD programs allow the architect to do mass modelling of the approximate building 
size & form. This is very beneficial as the architect is able to communicate their ideas the client (Novitski, 1998). Showing 
the client a rough perspective of the development can prevent misunderstandings later in the process. In the design 
development stage the 3D model is developed including building materials chosen & facades are considered in detail. 
When changes are made to the model in section or elevation, the floor plans are automatically amended. This saves 
considerable time & eliminates errors in the plans due to forgetfulness. In terms of construction documentation, 3D CAD 
systems are able to produce 2D plans, elevations & sections from the model. Details can be embedded into the 3D 
model that the traditional line between design development & construction documents phases is becoming increasingly 
blurred. With time, 3D modelling systems can potentially overpower the traditional 2D drawings as people begin to 
realise the full potential of 3D programs.

3D CAD has since been considered as one of the most important technologies for the survival of modern enterprises 
(Tay & Roy, 2003). The increasing development of CAD features empowered by current Internet & Intranet development 
leads to the surfacing of new collaborative CAD (COCAD) system. A COCAD system extends an existing single-location 
CAD system to a multi-location CAD application so that two or more geographically dispersed users can work together 
on a 3D CAD geometry co-editing & CAD-related tasks dynamically & collaboratively. A proposed COCAD system 
named "CyberCAD" has been developed on JavaTM platform to dynamically support large volumes of 3D-CAD data 
transmission. Over the last few years, computer-based videoconferencing has evolved to become one of today's most 
exciting multimedia applications. Implementing videoconferencing technique, CyberCAD aims to establish a virtual 
synchronous collaborative design environment to overcome geographical constraints, shorten product development time 
& cost through the Internet. The design activities have been studied & implemented to enable effective & efficient 
collaborative design. 

New 3D CAD systems can also play a central role in the creation of knowledge-based product development systems 
(Baba & Nobeoka,1998). Based on a model of product development & knowledge creation which incorporates 3D CAD 
technology, it is argued that information technologies can contribute not only to efficiency improvements but also to 
improved hypothesis creation capabilities in engineers & organisations through technical features such as full 
visualisation, digital pre-assembly & simulation. There are many factors that hinder the effective introduction of 3D CAD 
technology as well as the potential management & organisational requirements for successful adaptation. Firms need to 
have both long-term & system-level perspectives & they need staff members who have a broader set of skills that were 
previously scattered over multiple functions. 

A recent survey about the current & planned use of information technology (IT) & its impact on the architecture, 
engineering, & construction (AEC) industry showed that many business processes are now almost completely 
computerised & the tendency is toward a greater computerisation of the remaining processes. However, the benefits of 
IT come at a cost since the complexity of work, the administrative needs & the costs of doing business have all increased 
(Rivard, 2000). The continual demand for upgrading & the greater know-how required are considered important 
obstacles.  

Despite of the above advancement & potentials, there is a general lack of previous research in identifying & examining 
the practical impacts of 3D CAD programs on contemporary architectural design practices, in regard to: 

 Cost efficiency,
 Time management & 
 Quality assurance. 

A recent survey about the current & planned use of information technology (IT) & its impact on the architecture, 
engineering, & construction (AEC) industry showed that many business processes are now almost completely 
computerised & the tendency is toward a greater computerisation of the remaining processes. However, the benefits of 
IT come at a cost since the complexity of work, the administrative needs & the costs of doing business have all increased 
(Rivard, 2000). The continual demand for upgrading & the greater know-how required are considered important 
obstacles. This research therefore set out to gain a deeper understanding of the effectiveness of 3D CAD programs in 
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architectural practices in relation to the issues mentioned above. Through a pilot study, this paper discusses the positive 
& negative impacts of 3D CAD on design practices & aims to recommend ways to improve the use of 3D CAD within the 
industry. 

3. METHODOLOGY 

In order to obtain an informative scale of the effective impact 3D CAD has on local Architectural practices, a series of 
interview questions were designed to target three main topic areas: 1) cost efficiency, 2) time management & 3) quality 
assurance.  

Because 3D CAD is relatively new to the industry, previous research undertaken in this field tends to define & test 
computer-interpretable representations that are general yet support the customised representation of project & company 
specific knowledge. The data is then segmented for coding & analysis. For this research, because there is little previous 
research to draw upon, an interview was undertaken to enable the researcher the opportunity to have in-depth 
conversations with the interviewees about the subject matter resulting in a deeper level of research, aiming to cover both 
a factual & a meaning level (Kvale, 1996). Due to the constraints of time and resources, the interviews conducted for this 
pilot study is limited to one firm only. The specific culture and practice of the firm may affect the findings of the study. 
Nevertheless, the interview provides an important mean for further exploiting this subject area. 

In order to select an architectural firm to study, five local architectural firms were invited to guarantee that at least one 
would accept the invitation. The requirements for the selected firm are: 

 The firm is locally located to allow easy access to the interviewees. 
 It is a large sized firm that typically represent the same sized firm in the industry. 
 The firm was established prior to the introduction of 3D CAD so that the interviewees may have knowledge & 

experience with both 3D CAD & non-3D CAD. 
 It must be currently using 3D CAD programs to produce project documentation. 

From the selected firm, a number of staff members are invited to take part in the study. By choosing staff members in 
different roles, it provided a range of design professionals with different qualifications / experience.  By interviewing a 
team with diverse backgrounds, the research aims to minimize the bias that may arise from specific interviewee groups. 
Participants are required to answer questions in a one-on-one interview, & have their responses recorded for later 
transcription. Data analysis is followed after the interviews & transcriptions. 

4. INTERVIEW SETUP 

A set of interview questions were designed to allow the researcher to have in-depth interviews with selected staff 
members regarding the use of 3D CAD in contemporary architectural design practices in relation to cost efficiency, time 
management, & quality assurance. The questions that were asked to the interviewees were:

1) Is it cheaper to use 3D CAD to produce documentation? In what stages of the design process is 3D CAD 
cheaper/more expensive? What aspects of 3D CAD make it cheaper/more expensive? 

2) Is it quicker to use CAD to produce documentation? In what stages of the design process is CAD 
quicker/slower? What aspects of CAD make it quicker/slower? 

3) Does the use of 3D CAD allow for efficient communication between staff members working on a project? What 
aspects of 3D CAD have increased efficient communication between staff members? 

4) Are less staff members required to produce documentation using 3D CAD? Has the introduction of 3D CAD led 
to team members specialising in a specific field e.g. design / documentation? 

5) Has 3D CAD increased multidisciplinary collaboration? What aspects of 3D CAD has allowed for this? 
6) Does CAD produce higher quality design documentation? What aspects of documentation have increased the 

quality? e.g. 3D graphics, accuracy etc. 
7) Do clients appeal to 3D graphics? Why are they more inclined to want CAD used on their projects? 

The interviews were conducted in May 2007. Of the five firms invited, one of the accepting firms was selected to take 
part in the study. From the selected firm, a number of staff members were invited to take part in the study. The number of 
staff invited to take part in the study was derived from requiring a group of staff members that all had different levels of 
experience/background using 3D CAD. Staff members in the following positions were chosen: (1) Director, (2) Associate, 
(3) Project Architect, (4) Design Architect, (5) Recent Architectural graduate, & (6) Draftsperson. 

The selected firm is a large sized firm employing approximately 50 staff. The firm was established in the 1970’s before 
3D CAD was introduced to practice. The selected firm uses AutoCAD (http//www.autodesk.com.au) as their 2D CAD 
program & a combination of ArchiCAD (http//www.graphisoft.com.au) & Sketchup (http//www.cnet.com.au) for their 3D 
CAD programs. The majority of those interviewed use ArchiCAD as their preferred 3D CAD package. Careful 
consideration was taken in the design of the interview questions & the order in which they were asked, making a clear 
distinction between the different topics. The interview included seven main questions, which were aimed at the following 
three categories: 1) cost efficiency, 2) time management & 3) quality assurance. On average each interview went for 
approximately 10-15 minutes & proved to be enough time for each question to be discussed at length. One interview 
took approximately 3 hours to complete as the participant wanted to show examples of work & discuss them at length. 
This proved to be beneficial as the examples shown in the interview provided insights for the discussion section.  
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To examine the relationship between the participants & their responses in the interviews, a “General Profile” of the 
participants is first introduced. It comprises a general review of the age, sex & education of the participants as well as 
their experience with using 3D CAD programs. 

Age profile: two-thirds of participants are under 40 years of age. This is a good representation of the age groups 
throughout the firm. The majority of the staff is quite young with the fewer number of senior staff having leadership roles. 
One of the participants is in the “60+ year old” category.

Academic profile: Table 1, shows that the highest percentage (49%) comes from the “Graduate Architect with Bachelor” 
category. The second highest is concentrated in the “Registered Architect” category with 34%. This is a true 
representation of the firm’s staffing structure. 

Degree Number % of Total 
Architect (registered) with Masters - Director 1 17
Architect (registered) with Bachelor 1 17
Graduate Architect with Bachelor - 1 x Associate 3 49
Technician with Diploma 1 17
TOTAL 6 100

Table 1. Participants Academic Background. 

CAD experience: The use of 3D CAD is still relatively new to the architecture profession so it is not unusual for the 
younger staff in the office to be the operators. The director of the firm has no experience with 3D CAD. He draws quick 
sketches on butter paper & gives to the 3D CAD operators to draw up. The interesting thing that was picked up in this 
section was that the staff member in the “60+ year old” category of section 3.1.1, is a regular user of 3D CAD. He 
converted from hand drawing to 3D CAD approximately 3 years ago & produces images in 3D CAD & digital imaging 
tools that look as if they have been hand drawn/painted. The remaining regular users of 3D CAD are in the ‘21-30’ year 
old category. 

5. RESULTS 

The interview results showed that staff members have different views on how 3D CAD is used in contemporary 
architectural design practices. This section will present the findings in the following order: Cost efficiency, time 
management, & quality assurance. 

5.1 Cost efficiency profile
Is it cheaper to use 3D CAD to produce documentation?
The first interview question was targeted at the Director & Associate of the firm. The reason for this was that they have a 
better understanding of the financial benefits of using 3D CAD in the office. The Director believed that this all depends on 
the operator that produces the documentation. “Certain people are quicker drawing manually but at the same time some 
3D CAD operators can produce documents quicker. No drafting technique is cheaper, it all depends on the operators 
experience, training & ability.” He also said that while 3D CAD allowed the operator to copy elements & use them 
numerous times, the continual upgrading of hardware & software to keep up with the competitors is a large expense to 
the company. The Associate believed that the economic & business benefit of using 3D CAD out weighed the cost of 
regular hardware & software upgrades. The firm encourages staff members to upgrade their skills in 3D CAD, which is a 
sign that 3D CAD must be financially beneficial to the company. He also stated that the company must continue to 
expand their knowledge of 3D CAD to keep up with the competition. 

Both believed that 3D CAD was cheaper in the early design stages of a project but was more expensive in the 
construction documentation stage. 3D CAD is able to produce schematic drawings from a 3D model that the operator 
“builds”. This results in less drafting as the elevations & sections could be generated from the model at the click of a 
button.  2D CAD was believed to be cheaper in the construction documentation stage as a wider range of staff members 
could use 2D CAD & they were more experienced in that field. 

5.2 Time management profile
Is it quicker to use 3D CAD to produce documentation?
The majority of responses to this question were ‘yes’. The interview results indicated that the reason for this answer was 
that 3D CAD allows the operator to build a 3D model of the project in a virtual environment from which the floor plans, 
elevations & sections of the building can be generated at the click of a button. This allows the operator to make changes 
to the 3D model, which will automatically update the floor plans, elevations & sections. As a result of this, less drafting is 
required which reduces the time needed to produce documentation. Everyone that answered ‘yes’ to this question 
agreed that 3D CAD was quicker in the design development stage of the project but then lost a lot of it’s benefits when it 
came to producing construction documentation.  Being able to produce a quick 3-dimensional form & generating a set of 
drawings from the model is the reason why 3D CAD is quicker in the design development stage. Once construction 
documentation starts, 3D CAD wasn’t any quicker than 2D CAD programs. The reason for this was because essentially 
the two programs are used the same way by using 2-dimensional lines to generate a 2D line drawing.  
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The two participants that did not believe 3D CAD was quicker, either believed that 3D CAD required too much 
information to produce documentation or that it depended on the user of the program. The participants were located in 
the ‘31-40’ & ‘41-50’ year old categories & had limited & no experience respectively, using 3D CAD programs. 

Does the use of 3D CAD allow for efficient communication between staff members working on a project?
All participants, with the exception of one, answered ‘yes’ to this question. The one participant that answered ‘no’ to this 
question believed that “…3D CAD doesn’t allow for efficient communication between staff members anymore than 2D 
CAD or hand drawing…”. This participant also falls in the ‘31-40’ year old category & has limited experience using 3D 
CAD programs. 

The general response to this answer was that if a 3D model is built in a virtual environment, then any staff member that 
is working on the project or coming onto the project at a later stage could visualise what the design intent is & can work 
towards achieving the desired outcome. The 3D CAD program that the selected firm mainly uses is ArchiCAD. ArchiCAD 
allows for efficient communication between staff members due to the ‘Teamwork’ function that it provides. Teamwork 
allows multiple staff members to work on a project simultaneously. This is done by assigning certain ‘storeys’ of the 
drawing to specific staff members. By doing this, it means that the workload can be divided between staff members, 
therefore reducing the time taken to produce documentation. To use this tool effectively, staff members must 
communicate frequently to know where everyone is up to & to make sure that they are all working towards the same 
goal. The participant that answered ‘no’ to this has not been exposed to the Teamwork function of ArchiCAD & therefore 
does not appreciate its potential for use on larger scale projects. 

Are less staff members required to produce documentation using 3D CAD?
The majority of participants believed that 3D CAD programs require less staff members to produce documentation. The 
one participant that answered ‘no’ believed that 3D CAD does not solely reduce the number of staff required to produce 
documentation as it also depends on the skills of the operator using the program. Of the participants that answered ‘yes’ 
to this question, the general consensus was that less members are required to produce documentation using 3D CAD 
because “…the sections, elevations & plans are all generated from the 3D model. Once the model is updated, all other 
drawings are automatically updated at the same time reducing the amount of drafting required, resulting in less staff 
needed to produce the same amount of documentation…”. 

The topic of ‘specialisation’ was brought up in this question regarding either the design or documentation fields. The 
feedback from this conversation led to the conclusion that 3D CAD was mainly used in the design stage of projects while 
2D CAD was then implemented to complete the construction documentation stage. This was due to the ability to view the 
3D model in a virtual environment when making design decisions. The operator is immediately able to view the change 
they make to the design in the form of a 3D model. This is where 3D CAD has a major advantage over 2D CAD 
programs. In the construction documentation stage, this is not so important therefore it can be quicker to produce the 
documentation using 2D CAD. 

Has 3D CAD increased multidisciplinary collaboration?
One-third of participants agreed that 3D CAD has increased multidisciplinary collaboration, while the other two-thirds 
believed that it has not. The reasons were: 

 “…the ability to import a consultant’s 2D drawing into 3D CAD programs allow the user to build 3D forms from 
these drawings…” & 

 “…the ability to see what’s happening with the services of a building through a 3D model can certainly detect 
clashes earlier in the design process than if it were in a 2D CAD program…”.  

The two participants that answered ‘yes’ to this question were the two most senior participants that took part in the 
interviews with one being in the ‘41-50’ year old category & the other in the ‘60+’ category. One of the participants has no 
experience using 3D CAD & the other regularly uses 3D CAD programs.  

The reasons why people didn’t believe that 3D CAD has increased multidisciplinary collaboration were “…not many other 
engineering disciplines use 3D CAD but it can be helpful to show an engineer what a 3D form may look like to assist 
them in coming up with the best solution & still meet the architects design intent. But it is certainly not the reverse…”. 

5.3 Quality assurance profile
Does 3D CAD produce higher quality design documentation?
Half of the participants agreed that 3D CAD produces higher quality design documentation. These participants all use 3D 
CAD programs regularly & are in the ‘21-30’ year old & ‘60+’ category. The participant that is in the ‘60+’ category is a 
very rare case as he learnt to use computers when he was in his 60’s & has only been using 3D CAD for approximately 3 
years. The reasons why the participants believed that 3D CAD has increased the quality of design documentation were 
“…good construction documentation can be very clear to read & contain a lot of information on the drawings…”  

All participants believed that 3D CAD is more beneficial in the early stage of the design process but then 2D CAD can 
produce the same quality of documentation in the construction documentation stage of the project. They also believed 
that 3D CAD programs have definitely increased the presentation graphics dramatically. One participant believed that 
“…3D CAD has allowed us to go to a level that was never before possible. This is done by rendering the 3D model to 
produce still images, fly-throughs, & VR objects…”. A number of participants believed that the quality of design 
documentation depended on the operator of the program. This is valid because no matter how good a program is, the 
operator must be proficient at using the program to produce high quality documentation. 
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Do clients appeal to 3D graphics?
Every participant that answered this question agreed that clients appeal to 3D graphics. This was because “…in the early 
stages of design, 3D modelling is able to show you a form model so that more people can understand it & it’s a universal 
understanding rather than people trying to interpret 2D drawings…” Other reasons included: 

 “…clients can visualise the project at a very early stage in the design process which allows them to make 
changes earlier in the process which can be very beneficial…” &  

 “…so that clients can get a quick representation of what the building is going to look like before it is actually 
built…”.

The interview results indicated that the reasons why clients want 3D CAD used on their projects included: 
 “…2D CAD drawings can contain a lot of information but can often be quite lifeless…they communicate but they 

don’t stimulate” &  
 “…whether the client is a lay person such as a husband & wife wanting a new house, or they are high level 

management of an institution or organisation, you can watch their face when you show them the 2 dimensional 
drawings & as soon as you show them a 3D image, that’s what promotes discussion. They want to be able to 
visualise their building before it is built…” 

6. DISCUSSION 

The interview results of the pilot study indicate that 3D CAD reduce the time taken to produce documentation, this may 
also affected the cost of producing documentation. The interview results also show that while 3D CAD has reduced the 
time taken to produce documentation, it has not lowered the quality of work produced as suggested by the participants. 
In many cases, it has allowed the profession to produce animations, VR objects & still images that were not achievable 
prior to 3D CAD. The interview results also showed that staffs that are of a younger age group & have used 3D CAD 
during their studies react more positively towards 3D CAD. In the future study, we plan to develop more comprehensive 
interview questions and recruit more diverse participants from other firms to further validate the current findings. 

6.1 Cost efficiency profile 
The interview results showed that while the Director believed the operator determined whether or not the specific drafting 
technique was cheaper, the Associate believed that 3D CAD definitely has the potential to produce documentation a lot 
quicker than other techniques. Currently 3D CAD is not used to its full potential within the firm as not all staff members 
are proficient at using 3D CAD & therefore most jobs are started in 3D CAD & then transferred into 2D CAD programs. 

If the firm continues to use 3D CAD in the office, more staff should be required to learn how to operate 3D CAD so that 
time spent on transferring drawings from 3D CAD to 2D CAD can be minimised. Line weights, fills, text & dimensions all 
become un-editable once the drawing has been transferred into 2D CAD. This often requires the operator to manually 
edit the drawing so that it complies with office standards for 2D CAD programs. This results in a lot of delays due to the 
re-drafting of drawings that have already been completed. 

In a longer term, the time that it would take to train the staff members that aren’t proficient in using 3D CAD would be 
considerably less than if the time that is currently being wasted in re-drafting continues. It would be financially beneficial 
for the company to outlay the initial cost of in-house 3D CAD training sessions.  

6.2 Time management profile 
As an overall result, this pilot study showed that generally 3D CAD is quicker to produce documentation than hand 
drawing & 2D CAD programs. One factor that impacts this result is the skills of the operators. The participants that did 
not believe that 3D CAD was quicker, have had limited to no experience using 3D CAD programs & are in the 31-50 year 
old age bracket. The following examples were discussed by one of the participants during the interviews. He believes 
once a 3D model has been produced in 3D CAD’s virtual environment, multiple images can be extracted from the model. 
If multiple images were required by hand, a lot of time & effort is taken to set up the perspective & then add colours & 
details. Figure 1 shows a hand drawn perspective was set up & rendered. This image took this participant approximately 
18 hours to complete using a drawing board & ink pens.  
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Figure 1. Hand drawn perspective of Newcastle’s CBD – 18hrs (Source: Charles Martin) 

On the other hand Figures 2 & 3 were both taken from the same 3D CAD model & developed using graphic software, in 
this case Adobe Photoshop (http//www.adobe.com), by the same participant. Multiple images were extracted from one 
basic 3D CAD model & then were taken through a number of processes to achieve the desired outcome. These two 
images were produced in approximately a total of 8 hours. It is quicker to hand draw if only one image is required. 3D 
CAD becomes beneficial if more than one image is needed, due to the extra time invested in making the 3D model. In 
this case, the 3D CAD model took approximately 30 hours to produce but the model was also used to produce 3D 
animations & VR objects of the development. A recommendation to reduce the time taken to produce these computer-
generated images would be to use a ‘graphic tablet’. This would in turn increase the speed in which the operator can get 
the information into the computer. 

Another reason why the participants believe that 3D CAD is quicker is because it allows components to be copied & 
reproduced, reducing the amount of drafting required. This can also be achieved using graphic software such as 
Photoshop. 

Figures 2 & 3. 3D CAD perspectives of proposed Western Grandstand at Energy Australia Stadium – 4hrs each 
(Source: Charles Martin) 

6.3 Quality assurance profile 

As discussed in 6.1 & 6.2, the results of the pilot study has shown that the use of 3D CAD can be beneficial in terms of 
cost efficiency and time management. With the assistance of other graphic software, the quality of the documents can be 
maintained. The interview results also show that the quality level of documents produced using 3D CAD is dependant on 
the operators.  

For example, figure 4 shows an image produced directly in 3D CAD. Figure 5 shows the image after it has been 
retouched in Photoshop. While Figure 4 shows the exact details of the building, it is quite lifeless & does not present the 
design in its context. This kind of images can be useful in the design process but are not adequate for presentations. 
Figure 5 shows the kind of extra information that is needed for presentation purposes. The participant use this example 
to demonstrate us that computer generated images can resemble his hand drawn images, and documentations and 
presentations can be produced of a similar standard in a shorter time period. 
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Figures 4 & 5. Image rendered directly from 3D CAD (left) & Image refined using Photoshop (right). 
(Source: Charles Martin) 
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