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ABSTRACT

The peculiar characteristics of civil constructiassociated with obstacles to the
production process result in constraints that calesentime for workers, often filled
by non value-adding activities. This research waskdirected to construction
companies that are already using extra planningyites$, informally, to remove
these constraints.

We wanted to identify the tacit knowledge level @dnstruction managers
working in Sergipe, Brazil, relative to extra plam activities. We applied a
structured checklist for the following knowledgeeas: Learning, Work Safety,
Constructability, Lean Construction, Reengineerifeory of Constraints, Quality
and Productivity, and Planning and Production Gantr

Major findings of this research are related to éhksowledge areas most applied
by the respondents: Work Safety (92.31%), Reengmge(83.59%) and Lean
Construction (77.62%). We could identify that tleadt widespread knowledge area
was Theory of Constraints (67.31%). The authorsoétle opinion that the informal
implementation of these activities demonstrates kek of dissemination of
knowledge among managers. With this in mind, infeitresearch, we will focus on
facilitating the implementation of activities inethe areas, and particularly in the area
of Theory of Constraints, seeking to formalize it.

KEYWORDS
Lean Construction, continuous improvement, extr@nping activities, constraints
analysis, process, production, value.

INTRODUCTION

In the construction industry, the occurrence ofowve$een events from lack of
adequate planning is more the norm than the exaeprtihis sector has disadvantages
when compared with traditional industry becauséas many variables generally
absent in industrialization, for example, technispécifications and flawed designs
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and budgets that do not consider process improvesm@fith this in mind, Howell
and Ballard (1996) suggest that managers mustipatecwhat will be implemented
to ensure the availability of resources over timethe planned tasks, avoiding non
value-adding activities.

These activities are divided into supportive angraductive activities. In the
first case, we cite the preparation for implemeaatabf a service, which is necessary,
but does not add value to the product. On the dihad, the unproductive activities
are interruptions due to weather conditions, unssay handling, demolition and
reconstruction of defective work, and search falgand materials that could have
been pre-planned (Kalsaas 2010). Although obviolike the loss from
overproduction, these actions result in losses aowir commonly in construction,
irrespective to the differences of country, regemd company, and are common
examples oMaking-da These losses are probably very low cost, but tesiurrence
is significant because it destabilizes the flowvork.

It is known that tacit knowledge is often only iegple's minds and that this
experience is not passed on to others. This méanstanagers and workers, despite
learningBest Practice®n their construction sites, do not disseminate khiowledge
to others. Liker and Meier (2008) highlight the ionfance of the key points for the
execution of work that contribute to proper tragiand productivity gains, with
continuity of work.

Ask yourself how you can investigate the constarcprocess to contribute to the
continuity of work flow. Treville and Antonakis (R8) contend that you can use
actions to facilitate the workMork facilitation). For this, it is assumed that the main
type of loss is related to the categdgking-dq and a way to eliminate this loss is to
make use of extra planning activities (Santos 2004hich resemblework
facilitation.

The authors believe that extra planning activi(lEBA) are activities that remove
constraints and actions that facilitate work. Thastvities are the result of practical
observations on the construction site in the shkemrn. It is hoped that by calling
attention to these activities is to eliminate atuee the loss in production from the
Making-dotype.

Extra planning activities must be used for thogeasions that are beyond the
control of programmers, which are caused by unicgi¢a in the short term and
necessitate extra tasks. However, as we repeat @kinning activities can be
assembled into a packet of information to prevatire errors.

Koskela (2000) states that the cause of disconigsuin the construction process
is related to the flow of information. Thereforhijst research seeks to identify how
managers understand the methodologies and phileEsofat apply tools to enable
tacit knowledge of content and its proper managemapplying extra planning
activities, since the problems of discontinuitiesomnstruction sites occur even when
we apply formal planning. Bearing this in mind, wan study how to act in a
systemic way to disseminate this knowledge andtifyewhich methodologies or
philosophies have been compromised.

PLANNING, SCHEDULING AND CONSTRUCTIVE PROCESS

To investigate how the managers’ tacit knowledge loa explained, is necessary to
known how planning, scheduling and constructive cpss interact with the
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construction management. Santos et al. (2008) dtqidhe most interfering factors
are "disorganization at the construction site allifes in internal communication.”
It appears that the barriers that impede commubitatunfortunately, are part of
everyday life at construction sites. These failuredermine relationships in the field
that involve the participation of managers and aotdor much of the practical
knowledge that is not disseminated. However, rezigm the Making-do brings a
theoretical contribution to identifying these fads (Koskela 2004).

Mintzberg (2004) states that "planning should ensas a process that provides a
particular benefit in specific contexts." He costgeplanners and managers, as the
latter have the authority and flexibility to develstrategies in a process. Regarding
the former, Winch and Kelsey (2005) interviewedek®erienced planners and found
that the planner works on the proposal in the prestruction phase and on-site, but
not simultaneously, as is often observed in practiehich leads to generation of
uncertainties and to deficient information in eacle of the stages. In addition, they
do not always consider the limited resources (Kaatal Sirakoulis 2009), due to
interferences in communication with the managers,eeen due to unexpected
changes in programming.

Thus, there is a fine line between formal and imi@r planning. The latter
predominates at construction sites. According tatkhierg (2004), formalization
means to "decompound, articulate and, especidtlyasline the processes by which
decisions are made and integrated into organizatiodlhen we add this meaning to
the statement that "studies of past behavior cdlueimce future events", it is
important that the registry &est Practiceprevent the occurrence of random actions
that often result in work interruptions and in firactice oMaking-do

Dimma (1985, p. 22) cited Mintzberg (2004) as sgyinonly know four ways to
deal with the future: 1. Ignore it. 2. Predict3t.Control it. 4 Respond to it." The first
and last are not planning and, according to Minetgl(2004), everyone should be
concerned with the second form, but in fact, evestay, what is observed is that
people are practicing only the third. This is dilgcreflected in the activities
produced at the construction site and how thedgitds with these activities.

Regarding the constructive process, Rivas et @11P pointed out that the
waiting resulting from a lack of material or equigmt and the poor interpretation of
the design are responsible for 59% of total dowatifrhese are instances that depend
on managerial attitudes to avoid problems with fmaductivity (short term) that are
the result of bad planning. On the other hand, omadierm planning involves a
knowledge that comes from outside, being an offsbbstrategic planning. One may
wonder how to explain this knowledge of constructihat people cannot grasp,
because it is a more thorough knowledge and beciausedirectly related to the
technique and the interaction between activities.

Taylor (1913) cited Mintzberg (2004, p. 186) whatstl that "the work processes
that are not fully understood cannot be scheduftsttavely." Studies started with
Lean Construction(Koskela 1992),Last Planner Systef (Ballard 2000) and
Shielding Productior(Ballard and Howell 1998) show that their applicathas led
to increases in production, assisting those masagecontrol (Ballard and Howell
2003).

AlSehaimi et al. (2009) claim that, irean Constructionplanning and control are
considered complementary, dynamic processes maautaduring the project, being
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the two sides of the same coin. However, even todey live with the failure to
control, to see problems with distribution of maiky, equipment maintenance,
design, lack of tools etc.

MAKING-DO

According to Santos et al. (2002), the "theory @ni@gement is constantly evolving
with the continuous flow of new ideas that comeam attempt to turn theory into
practice, and vice versa."

It is essential to control work flow in order toca® wasting time, poor quality or
poor use of resources. Koskela (2004) adds a fucttegory of loss to the traditional
list, Making-dq relating to the loss that occurs when a tashadex without all the
items of the work package available or to an actaken even if missing an input.
This calls attention to the problems of everydés &in the construction site, such as
the interruption of work because of inappropriataditions, which is responsible for
major losses in construction.

It is known that the pressure for quick answers e®iinom the thought that if a
task is started before the deadline, even if al trecessary materials are not
available, it also will end before the stipulategladline, falling into the informal
planning on the site.

Some authors study the content of work (Ballard ldodiell 1998, Koskela 2000,
Treville and Antonakis 2006, Liker and Meier 20@onzales et al. 2009, Kalsaas
2010), while others investigate measures of perdmece (Thomas et al. 2002,
Thomas et al. 2004, Souza and Araujo 2005). Ofterthioughts are conflicting, but
nevertheless, it appears that they all have cormleont what causes the variability in
construction due to flow issues or to work conteand, thus, leads to poor
performance. On the site, these variabilities drise unexpected changes in design,
resource availability, equipment or scheduling.

To preventMaking-dq the extra planning activities help managers ticgate
and plan the resources needed to perform the reegdssks. They are classified into
categories: Access, Design, Work Preparation, Wookference, Space Conflict,
Sequencing, Workers Protection, Processes Prateatid Work Scheduling (Santos
2004). It is important to spread this knowledgé¢hattacit level to identify the losses
inherent in the process and those that can be eddurceliminated (Coelho 2009).

METODOLOGY

This article attempts to identify the tacit knowdedof construction managers by
applying a structured checklist that utilizes somanagement methodologies and
philosophies, such asearning, Work Safety, Constructability, Lean Camstion,
Reengineering, Theory of Constraints, Quality amddactivity, and Planning and
Production Contrgl among various others that contribute to that Kedge
pertaining to production management.

We adopted the strategy of a qualitative and detbeei research. The field work
included a sample of approximately 20% from 74 tmiesion companies in Sergipe,
Brazil, registered with the Builders Association a@he State of Sergipe
(SINDUSCON-SE) and/or the Sergipe Association ofr&preneurs of Public and
Private Works (ASEOPP), selected from those congsawilling to participate.
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After a literature review, we drew up a checklistthe form of a structured
interview with the purpose of verifying the tacihdwledge level of construction
managers, and in turn, to identify if they applietra planning activities at their
construction sites , even if without proper forraation.

Altogether, 14 construction managers were intere@wAfter data collection, we
organized the data into a spreadsheet for anapsisliscussion of results. Data were
analyzed by areas of managerial knowledge andwit$on each knowledge area.
Furthermore, we observed the differentiated bemadfithe respondents.

RESULTS AND DISCUSSION

Because of space limitations in this article, nibtgaaphics are presented, being
restricted to those shown in Figures 1-3. In Figlirewe found that the highest
percentage of application was for Work Safety (2203 followed by Reengineering
(83.59%) and Lean Construction (77.62%). The ofiems maintained similar
results around 75.00%. The exception was Theor€aistraints, which showed a
lower rate, corresponding to 67.31%. In this case,observed that 30.00% of the
respondents had positive responses for 50.00 GD¥® of the questions. Thus, even
in this area, where the result was not so sat@fgcimanagers demonstrated the
application of extra planning activities. As foetformalization of these activities in
the construction processes, Santos et al. (20Mdducting case studies on the
construction site of some of the respondents, nthatl these activities were used
day-to-day, although informally.

Planning and Production Control
Quality and Productivity
Theory of Constraints
Reengineering
Lean Ceonstruction
Constructability
WVork Safety

Learning

0% 20% 40% 560% 80% 100%

Figure 1: Percentage of positive responses foateas of knowledge.

Figures 2 and 3 show the issues raised in the afelasowledge, Work Safety and
Lean Construction, respectively. The positive resgs (YES) are colored blue and
the negative (NO) are in red. In the area of Woake§ (Fig. 2) (Category EPA
Workers Protection), the items that stand out aferification of unsafe working
conditions" and "Constructive requirements for siaéety of workers", as indicated
by all respondents. However, the item "Constructeguirements for end-customers"
was marked by only 69.23% of respondents. It wasdahat due to requirements of
the Brazilian agencies responsible for workplacetgathis area of knowledge is
internalized by the respondents.

In the area of Reengineering, only the questionerifiéation of the reference
level* and "Surface preparation for storage of mal€' were marked by all
respondents. The remaining questions were markedalimyut 80.00% of the
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respondents, characterizing care with Work PremaraDesign, Access and Work
Conference.

Construction of protactive structure before..
Verification of unsafe working conditions
Constructive requirements for the safety of ..
Constructive requiramentsfor end-customers
Use of advisory signs
Cleaning ofthe workplace
Identification of the necessary protactions

Isolation ofthe area arcund..

Preventive and corrective maintenance of..

0% 20% 40% 50%  80%  100%

Figure 2: Percentage of positive responses foatba of Work Safety.

In the area of Lean Construction (Fig. 3), whichelkated to all EPA categories, only
the question "Antecipated ordering of constructimaterial” was marked by all
respondents. The questions "Identification of flawlefects or constraints in the
process”, “Survey of anticipated needs for servic&sontrol in the flow of material
and information", and "Visual inspection" were nmedk by 90.00% of the
respondents. The remaining questions, about 60.6D%ositive responses, were
more focused on the day-to-day construction site.

The area of Theory of Constraints had the lowestgrgage of positive
responses from the survey (67.31%). We found thatquestions "Prevention of
delays in receiving materials" and "Unexpected soiiditions," constraints common
at construction sites, were marked by approximat&l{p0% of the respondents only.
This situation showed the correlation of this aseith the categories of EPA
Processes Protection and Work Preparation. It Vgasadserved that work continuity
was not a priority in these cases.

A

Antecipated ordering of construction material

Use of ideasadopted by competitors

Tools for monitoring production

Diagram of the process

Explanation for not completingtasks
Identification offlaws, defects or..

Percentage of Planning Completed {PPC)

Survey of anticipated needs for services

Interdependence between processes
Control inthe flow of material and..

Visual inspection

0% 20% 40% €60% 80% 100%

Figure 3: Percentage of positive responses foatea of Lean Construction.
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The area of Learning, related to the EPA categofesk Conference and Worker
Protection, showed positive responses to less@bdi0% for the questions “Periodic
labor training" and "Construction of decorated apent”. This situation contrasts
with the importance given to the area of Work Safey the respondents. This
showed a lack of care for what happens day-to-dayhe construction site. In the
area of Constructability, we observed possibilities application of the EPA
categories of Design, Access, Sequencing, Spacéi€€@nd Processes Protection.
As for the questions, all respondents answeredipelyi only to the item "Design
accessible at the job site." Ninety percent of tbgpondents indicated the items
"Limitation of space for handling equipment"”, "Canstion Designs" and "Adequate
conditions for installations on-site." However, tipgestion "Changes in constructive
sequencing” was marked by only 23.08% of the redpiots, although, in practice, a
common situation at Brazilian construction sites.

For the area of Quality and Productivity, we vexfithe applicability of the EPA
categories Work Preparation, Design and Work Cemigg. In this area, only the
guestion "Materials used with proven quality anaé @&cording to manufacturer
recommendations” was marked by all respondents. rEh@ining questions had
about 75.00% positive responses, with the excepifotihe question "5S Program"
that had only 23.08% positive responses. Attenisodrawn to the problem already
identified in the area of Learning, in which issuekated to EPA Workers Protection
were marked as positive in the area of Work Saflety,were, in fact, neglected in
this area, and are common day-to-day on construsites.

In the area of Planning and Production Controlses a relationship in this area
with the EPA categories Processes Protection, ®emqmgand Work Preparation.

The most prominent item was "Production Controlthv@2.31% positive responses,
and the least prominent was "Kanban" with 53.85%.

In a comparison of the respondents, there was onky marked "yes" to all
guestions, which runs as a standard behavior. €hwining respondents marked
positively more items in the area of Work Safetyl d@ss in the area of Theory of
Constraints, followed by Constructability, as notedhe description of the results by
area. Although Work Safety was checked by mostardents, for 35.70% of these,
Learning was the highest scoring area.

Furthermore, the area of Work Safety surprised etgpens with the best rates,
as this situation does not portray the Braziliaalitg as can be seen in contrast to
Learning and Quality and Productivity. According Boazil (2010), construction
ranks second among the industries with the higmasiber of work accidents, behind
the industry of food and beverage products. Altlotigs is the national reality,
Sergipe State construction ranks third for accsleatorded in 2008.

We found that all the methodologies and philosopliiscussed in this article are
relevant to suitable production management, ini@dar on construction sites.
However, to ensure work continuity on-site, we doséparate the areas into those
more related to managerial issues and those aimegexational issues, the first
acting from the tacit knowledge of the constructioanager through extra planning
activities orwork facilitation and the latter from the workers, highlighting key
points. In the latter case, it is known that thispossible when there is adequate
training of workers, with very detailed constructiqprocedures and effective
communication.
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For tacit knowledge, it is necessary to developoastin the areas of Lean
Construction, Planning and Production Control, Rgssering, and Theory of
Constraints. In the case of Constructability, itsokledge is needed from the
initiation of the design phase to the maintenamzkaperation phase by the end-user.
On the other hand, the knowledge areas of LearWayk Safety, and Quality and
Productivity are more effective on the job day-tord

It is known that among the various areas of knogdethat contribute to the
methodologies and philosophies for production manamnt, variability is an item to
be thoroughly researched for its causing of impedi®s to the continuous
improvement of the sector. One consequence ofvenigbility in production is the
interruption of work.

This article does not intend to exhaustively cotrer knowledge of production
management that has examples of improvements ih aonstruction, and it also
does not intend to offset the problems of each a@néhese areas of knowledge.
Moreover, the ternextra planning activitiess used in this article as a way to define
the actions ofBest Practiceghat ensure continuity of work and that resultthe
removal of constraints, or otherwise, that aredveld to be due to informal planning,
or even failures in formal planning, or to grossoes that exist on the job. These are
not constraints in the medium term, although thegorporate a kind of knowledge
that is a little more elaborate because of the d¢exity of the reality of construction
sites.

CONCLUSIONS

This paper is a contribution of practical actioosfuilders who are always in search
of waste reduction, increased productivity and, seguently, increased profit

margins. The formalization of extra planning adids becomes essential in the
current market scenario, requiring the exchangeinfdrmation between those

responsible for the tacit knowledge and the workiensthe continuity of work on the

construction site.

The lack of formalization and application of takitowledge is evident when one
notes that the areas that scored highest were Waféty, Reengineering and Lean
Construction, and the area that scored lowest wa®ry of Constraints. In the first
area, this lack of synchronization was evident wheentifying contradictory
responses between this area and Learning and wht®and Productivity.

By comparing methodologies and philosophies wittegaries of extra planning
activities, we observed that the respondents gawee nemphasis to managerial
aspects, but without reinforcing those relatecheodaily construction site, where the
constraints related to the lack of work contin@ttually happen.

This text presents ideas about the possibility wbiding or eliminating the
Making-doin work by identifying and implementing extra phamg activities. We
studied examples practiced at construction sitesorder to discuss whether
scheduling can really foresee all situations tleatse constraints during work or that
portray the peculiarities of the sector comparethwnanufacturing. We found that
situations do arise that cannot be predicted. i yan standardize this type of
situation, what can be done to formalize and inelirdthe scheduling to take more
efficient control of tasks, even those relatediaking-d@
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