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ABSTRACT

This study suggests, implements and evaluates a new
paradigm for the process of building design, which is
named Project Cell. Based on the transdisciplinary
approach of the design process. the proposed paradigm
uses evidence based practice in the industry.
reorganizing them and franspose them to the
production environment of the building design.

Once defined the concept. we then analyzed the
implementation of a Project Cell in the University of
Brasilia and its operation in a real situation of project.

Finally. it was proposed a set of performance indicators
for the building design process. Based on the proposed
indicators of productivity. lead time reduction and
rework, the performance of the cell was evaluated in
contrast to the reference values found in the literature
and the Brazilian market of building design.

MOTIVATION

Several researchers show the impact of the design
decisions on the time and cost overruns and lack of
quality in building construction industry. These studies
determined that nonconformance cost in the
architecture and engineering construction industry is
between 10 and 30% of the total project cost. The main
factors for 46% of total cost deviation and for 50% of
the total errors in building construction projects are the
lack of coordination in design, unclear and missing
documentation (Love et al, 2004).

The Project Cell concepts proposed in this work aims
to reduce these cost deviation and lack of quality by a
new organization of the building design process.

PROJECT CELL

The Project Cell can be defined as an integrated group
of people, equipments and methods put in the same
space for executing in a simultaneous way all the
activities needed by a building design process.

This concept is based on the concepts of Production
Cell (Hyer and Brown. 1999), Office Cell (Suri. 1998)
and Concurrent Engineering (Pennell and Winner,
1989).

From the Production Cell, the Project Cell takes the
creation of a work flow where required tasks and those
who perform them are closely connected in terms of
time, space and information.

From the Concwrent Engineering we take the
integrated and parallel development of product design
and production planning.

Finally, from the Office Cell we take the focus on the
wasted time reduction in the information transforming
processes.

VALIDATION
Project

With the aim of wvalidate the proposed concept., a
project cell was created in the University of Brasilia
and put to work on the design of a reference building
for child education in Brazil. By reference building, we
mean a building that can be customized to fulfill
diverse infrastructure frameworks, climate conditions
and number of students at each location in where the
building must be constructed.

This project was made upon request of the Brazilian
Ministry of Education and up to now the designed
building has already been implanted n 824 Brazilian
cifies.

Performance measurement

To evaluate the building design process. a set of
performance indicators (Harbour, 2009) (Yu et al
2007) were proposed and then applied to the project
cell.

The quantitative evaluation of the project cell
production rate was based on the man-hour
consumption per drawing produced.

The lead time reduction value was obtained by
comparing the estimated design hours allocated to the
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project to the actual hours consumed for completing
the design work.

Finally the rework was measured by two different
indicators. The first one, equation 3, compares the
number of rejected drawings to the number of drawings
delivered to the client. The second one compares the
man-hours allocated to correcting drawings to the total
man-hours allocated to the project.

Efficiency Levels

The analysis of the project cell efficiency levels
reflected the improvements achieved in production
rate, lead time reduction and rework. The efficiency
ratios (Marshall Junior et al, 2008) were measured by
comparing the actual measurement value to a
benchmark values (Ezeldin and Abu-Ghazala, 2007) as
shown in equation 1.

IE = (performance index)

(benchmark value) (1)

An efficiency rate equal to 1 indicates that the
performance was unchanged. An efficiency rate that is
smaller than 1 would indicate an improvement.

Buildability

Besides the measwrement of the design process
performance, we looked for the impact of the project
cell product on the building construction process. For
that we used the concept of buildability which refers to
the extent to which the design of a building facilitates
ease of construction, subject to the overall
requirements for the completed building (Lam and
Wong, 2009).

With this aim we analyzed the construction
documentation from the 16 first buildings to be
completed, looking for time and cost overruns
associated with design modification requests (MEC,
2010).

RESULTS

The efficiency’s results for the consumption of man
hours per drawing indicate an overall improvement of
36% (Efficiency rate equal 0.64).

The improvement in lead time was of 44% if compared
to the bibliographic benchmark. On the other hand,
when compared to the values provided by invited
design companies, the improvement of lead time was
up to 55% (Efficiency rate equal to 0.56 and 0.45).

The rework measured in man-hours associated with
design correction activities was 94% smaller than the
benchmark values (Efficiency rate equal 0.04).
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Besides that, there was no construction time and cost
overmms or design modification requests in the
analyzed construction projects.

REFERENCES

Ezeldin, A., and Abu-Ghazala, H. 2007. “Quality
Management System for Design Consultants:
development an Application on Projects in the Middle
East”. Journal of Management in Engineering . 23 (2),
pp. 75-87.

Harbour, J. 2009. The Basics of Performance Measurement
(2nd ed.). New York.: Productivity Press.

Hyer, N.. and Brown, K 1999. “The Discipline of Real
Cells™. Journal of Operation Management , 17 (5).

Lam, P.. and Wong, F. 2009. “Improving building project
performance: how buildability benchmarking can help”.
Construction Management and Economics , 27, pp. 41-
52.

Love, P. E., Irani. Z.., and Edwards. D. 2004. “A rework
reduction model for construction projects”. IEE Trans.
Eng. Manage. ., 51 (4), pp. 426-440

Marshall Junior, L. Cierco, A. A., Rocha. A. V., Mota. E., &
Leusin, S. 2008. Gestdo da Qualidade (9* edicdo ed.).
Rio de Janeiro: FGV.

MEC. 2010. SIMEC - Sistema Integrado de Orcamento
Planejamento e Financas. http://www.simec.mec.gov.br

Pennell, J., and Winner, J. I. 1989. “Concurrent Engineering:
Practices and Prospects”. In Proceedings of the Global
Telecommunications Conference 1989, and Exhibition.
Communications Technology for the 1990s and
Beyond. GLOBECOM '89., IEEE. Dallas.

Suri, R 1998, Quick Response Manufachwing: A
companywide approach to reducing lead times.
Portland: Productivity Press.

Yu, I, Kim K., Jung, Y., & Chin, S. 2007. “Comparable
Performance Measurement System for Construction
Companies”. Journal of Management in Engineering .
23 (3), pp. 131-139.

AUTHOR BIOGRAPHIES

ANDRE LUIZ A. C. SOUZA
(AQUERE, A.L.) was born in Rio
de Janeiro, Brazil. in 1961, and went
to the University of Brasilia (UnB).
where he obtained his degree in
Civil Engineering in 1984. He did
start teaching at the Department of
Civil and Environment Engineering
at University of Brasilia in 1986 and. after that, he
obtained his Master Degree in Civil Engineering from
Pontificia Universidade Catdlica do Rio de Janeiro
(PUC-Rio) in 1989. With large experience in building
design and project team management, he created the
Laboratdrio de Projetos (Design Laboratory) at UnB
where he is now leading a design team as well a
research group in building design process and project
based education. His e-mail address is andre@unb.br.




