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Abstract: In recent years, Brazilian government issued a federal decree establishing
the National Dissemination Strategy for Building Information Modelling (BIM) with
the expectation that BIM will be disseminated in public works by 2028. In addition to
this, the Brazilian Association of Technical Standards (ABNT) has set up a committee
to generate and disseminate standardization involving the various aspects of BIM
implementation. In this scenario, the objective of this paper is to investigate the BIM
implementation process in a Brazilian government infrastructure studied company,
and to understand how the Design as well the Consultant Firms are facing the new
demands about BIM. An exploratory research through qualitative and quantitative
approaches was carried out by a case study. The qualitative approach was based on a
set of interviews applied with Technical Professionals and the company’s board that
work at the studied company. The quantitative approach was held through an online
survey questionnaire applied to the designer’s base that work with the studied
company. The analysis was also based on five different guides: BIM Project Execution
Planning Guide, RICS Guide, CBIC Guide, EUBIM Handbook and European
Construction Sector Observatory. As a result, the paper aims to deliver a set of
practical recommendations in order to help the studied company define the demands
for their designer’s base so that bidding occur in the best possible way, and also to
better its BIM implementation process.

Keywords: BIM, BIM implementation, Project management, Infrastructure, Civil
Construction.

1 INTRODUCTION

This paper aims to understand how a Brazilian infrastructure company is implementing
BIM in its processes and activities and to understand how the technical contractors
(designers and consultants that work for the studied company) have received the new
demands from the studied company.

The investigation arose due to the increasing importance and use of BIM in the
construction sector and due to the publication of a Federal Decree that institutes BIM
implementation in public projects until the year 2028. Also, there are already works in
progress of the Brazilian Association of Technical Standards (ABNT) to generate BIM
standardization.

The research method is based on qualitative and quantitative approaches and its result
aims to support the studied company to define the BIM demands for their technical
contractors accordingly so that bidding occur in the best possible way. Additionally, the
study aims to support the BIM implementation process improvement of the studied
company.

1
2
3

Architect and Urban Planner, University of Sao Paulo, Sao Paulo, Brazil, fevarella@gmail.com
Architect and Urban Planner, University of Sao Paulo, Sao Paulo, Brazil, aline.arroteia@usp.br
Civil Engineer, University of Sao Paulo, Sao Paulo, Brazil, flavia.souza@usp.br



http://dx.doi.org/10.46421/2706-6568.37.2020.paper010
mailto:fevarella@gmail.com
mailto:aline.arroteia@usp.br
mailto:flavia.souza@usp.br

Recommendations to BIM Approach for a Brazilian Infrastructure Company

2 BIM IMPLEMENTATION IN BRAZIL

In 2018, the Brazilian government issued a Federal Decree establishing the National
Dissemination Strategy for Building Information Modelling (BIM), called BIM BR, to
promote an appropriate environment for investment in BIM and its diffusion in the
country. Among the objectives of this action, there is the intention to diffuse BIM and its
benefits, coordinate public sector structuration, stimulate BIM capacitation, encourage
competition in the market, develop technical standards, guides and specific protocols for
BIM adoption. A BIM BR Strategy Management Committee (CG-BIM) was created to
implement the BIM BR Strategy and manage its actions. The expectation is that in 10 years
(until 2028) the methodology will be disseminated in public works.
To assist the implementation, the requirements were staggered in three stages:

1. From January 2021: architecture and engineering models elaboration, clash
detection, quantitative extraction and generation of graphic documentation;

2. From January 2024: models must include the execution planning of the work,
budgeting and models update, and their as built information;

3. From January 2028: BIM implementation in the entire project’s life cycle
considering post-work activities, management and maintenance services after its
completion.

In addition to the government’s actions, the Brazilian Association of Technical
Standards (ABNT) has set up a committee to generate and disseminate standardization
involving the various aspects of BIM implementation.

Therefore, both the goals imposed by the government and the development of
Technical Standards have set up the movement of Brazilian construction sector towards
implementing BIM in public works.

3 METHOD

Qualitative and quantitative approaches were undertaken by a case study using a public
infrastructure company located in Sao Paulo, Brazil. According to Yin (2015), the case
study helps to understand complex social phenomena in their real-world context, and
Martins (2012) states that the act of measuring research variables is the most striking
feature of the quantitative approach. Furthermore, Martins (2012) indicates the possibility
of combining different research approaches, enabling a better understanding of research
problems.

The qualitative approach was based on structured interviews applied to two technical
professionals who support the studied company’s board. The interviews were carried out
in July 2019 and intended to understand how the BIM implementation has held and which
actions were underway.

The quantitative approach was held through an online survey questionnaire applied in
January 2020 to the company's outsourcing base composed by Design and Consultancy
firms. The questions were structured on the model presented by Liu et al. (2017), which
made it possible to measure the contractors” BIM maturity. The survey’s aims were to
understand how much these firms and their Professionals understand BIM, in which stage
their BIM implementation process are and how they have carried out this process. There
were 56 contractors contacted from the studied company's base, of which 30 answered the
questionnaire. The questionnaire had been available for two weeks.
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4 BIM GUIDES

Despite the reference to implement BIM within Brazilian context being the CBIC - BIM
Implementation Collection for Builders and Developers (2016) collection, in order to base
the discussion about the BIM implementation process of the studied company, other five
international guides were analysed: BIM Project Execution Planning Guide (2010) from
USA, RICS International BIM Implementation Guide (2015) from London, EUBIM
Handbook (2016) from European Union, and European Construction Sector Observatory
(2019) from European Union.

Specifically about CBIC collection (2016), these guides are part of the sectorial
initiative based on the Federal Decree. These guides aim to build common understanding
and language around BIM as well to share and promote the consistent introduction of BIM,
encouraging wider use of developed standards and common principles, both in national

and international levels.
Table 1 shows a summary of the main characteristics of each guide studied.

Table 1: Summary characteristics of BIM Guides.

. European
BIM Pr.OJ ect . EUBIM Construction
Execution Planning RICS CBIC
Guide Handbook Sector
Observatory
Year 2010 2015 2016 2016 2019
Building .
All construction All construction construction Public . Al .
Scope . . . construction  construction
projects projects companies and . .
developers projects projects
Around 32,000
Pennsylvania State permanent and
University contract
Depaftment of Interr{atlonal BIM Brazilian Collaboration employees,
Architecture and ~ Working Group of Construction between from 28
Engineering, the Royal Institution . countries of the
Industry public sector
Charles Pankow of Chartered Chamber (CBIC)  organizations European
Origin  Foundation, The Surveyors (RICS) - . T8 Union, work in
. . . and the National in 21
Construction London, including Service of countries of the
Industry Institute,  consultants and . Commission.
) R Industrial the European .
The Partnership for multinational . . These include
.. . Learning (SENAI) Union . .
Achieving companies policy officers,
Construction researchers,
Excellence (PACE) lawyers and
translators
Provide a practical Highlights Develop a clear ~ Build Looks at BIM
manual thgt can be international high- understanding of common implementation
used by project level BIM applications  understandin  in the EU,
teams }tlop dei iom principles around by orienting its g and analyses the
. & how to implement application for language; drivers,
their BIM strategy p
o and use BIM in the construction Share and opportunities,
Objecti and develop a BIM PP
. . design, construction  companies and promote the  and challenges,
ves Project Execution b
. and operation of the  developers; consistent and draws
Plan. It defines p p
built environment, Clarify, influence introduction = recommendatio
structured Y
including facets of and facilitate a of BIM; ns for EU
procedures for &
implementing the  Procurement common Encourage policy makers
BHSI Conce tg management and technological wider use of  and other
P asset management platform between developed relevant actors
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. European
BIM Pr.oj ect . EUBIM Construction
Execution Planning RICS CBIC
i Handbook Sector
Guide
Observatory
all construction  standards and on how to
stakeholders common support and
principles foster the
adoption of
BIM by the
construction
industry
Focus on Focus on giving
S Focus on recommendatio
application in all . .
. L implementing ns to foster
Focus on Focus on giving project life cycle
Concep . . . BIM BIM
implementation recommendations to  phases, not only . .
tual . s recommendat implementation
and implement BIM, for buildings but .
approa T Sy . ions at and
operationalization  considering its main  also . T
ch . strategic and  digitalization
of the BIM concept processes infrastructure .
. . operational through
and industrial
. levels country case
projects . .
studies analysis
The Guide It brings
provides a lessons learnt
structured from case
procedure for studies in
creating and countries
implementing a across
BIM Project European
Execution Plan, Union. These
through four. steps: Tt presents first a Pohcy,. ¥essons learnt
1. Identify high . strategic and  include
guide named . . .
value BIM uses . © implementati recommendatio
. . Provides The 10 reasons
during project . . on ns for all
: . recommendations for to evolve with .
planning, design, .\ recommendat construction
. accepted good BIM" followed by . .
construction and . . . ions for value chain,
. practice as followed  five others guides . .
operational phases b A introducing  such as BIM
. y competent and divided into: . ..
2. Design the BIM L BIM to public  policies and
. conscientious 1. BIM :
execution process " stakeholders  instruments;
Results by creating brocess practitioners. fundamentals and Public
rr?aps . Uives an overview of - 2. BIM encouraging  procurement;
3. Define the BIM BIM as technolc?gy, implementation its use. Education,
. . the use of BIM in 3. BIM
deliverables in the . . . Includes research and
project delivery and  collaboration and
form of : L . . General development;
. . implications of BIM  integration .
information . Guidance and BIM
on organizations 4. BIM workflows ) -
exchanges 5 BIM contract Action standardization
4. Develop the t‘ o Recommenda ; BIM industry
infrastructure in yp tions initiatives; BIM
the form of capacity
contracts, building and
communication awareness
procedures, raising; and
technology and Establishment
quality control to of BIM
support the guidelines and
implementation standards
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5 FIELD RESEARCH

5.1 The Brazilian Infrastructure Studied company

The studied company is part of the Sio Paulo Municipality structure and its operation aims
to provide management to projects which are under the Sao Paulo City Infrastructure
Department responsibility. It is a public company and its technical staff is responsible for
project management services such as design and construction management followed by
assisted operation. The design, consultancy, and construction services are outsourced
through a bidding process which follows Brazilian laws.

In 2017 the company’s board decided to structure a PMO (Project Management Office)
and among its processes there would be a BIM laboratory which first aiming would be the
BIM implementation within the company's processes and activities.

Into the PMO structuring context, the first step was to carry out an internal diagnosis
to map the current project management processes used by the company, considering the
hole company’s process. Based on the process mapping, its comparison with the needed
BIM operation process was possible. In the meantime, the company studied and looked to
deepen its knowledge about BIM, attending conceptual courses, participating in
conferences on the subject as well benchmarking.

The diagnosis answered that the company’s biggest issue refers to the scope definition
of projects. According to the company’s interpretation, the issue was a consequence of
bidding information problems, including the Reference Term. In principle, the Reference
Term needs to allow a more efficient bidding process. On the other hand, once the projects’
scopes had been poorly defined, as consequence, the definition of Reference Terms has
usually presented a set of technical lacks which allows serious problems for the bidding
processes.

Therefore, based on the diagnosis answer and the BIM implementation goal, an
internal understanding of the main expected benefits from BIM implementation was
carried out. Among them, the expected benefits are focused on the bidding process, project
management, efficiency for design and consultancy contracting process, including the
quality increasing of services provided as well as better results about cost, time and quality
of the final products; internal team development; increasing the quality of design,
including compatibility among systems and solutions; agility increasing on the analysis,
including the technical approval aspects into the projects context; improving the
relationship with stakeholders; reliable and precise quantitative extraction aiming better
quality of costs definition and control; increased agility and transparency in the execution
of the construction works; traceability and transparency of information; reduction of
contractual additives; to produce models that assist in asset management and
maintenance process; to provide assertive compatibility of macro solutions with other
companies that have interference in the city (for instance, the light, water and
transportation companies); and identify new demands to BIM implementation and BIM
process

To achieve these benefits, a list of priority actions was created, which includes the
improvement of project’s scope process definition; the creation of an information and
communication flow suitable with BIM process; the improvement of stakeholder
management process, including their management; to contract specialized consultants to
assist the BIM implementation process; to provide formal education about BIM and also
provide training focused on related tools for the team involved with BIM implementation;
to purchase computers and equipment compatible with BIM demands; to purchase BIM
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software needed to visualize models to extract information and make the necessary
projects” analysis; to create a Standard Book for Contracting (services in general) which
describes the biding process considering BIM process; to create a Reference Term for
bidding process that will be suitable to BIM process, in which there will be all the
specifications of product or service to contract; and carry out a Pilot Project through the
application of the BIM Contracting Book and the BIM Reference Term. The expected
benefits from each action planned are described in Table 2. According to the description,
some of them are in progress while others have not initiated yet and just some of them are
completed. The expected benefits from each action planned are described in Table 2.

Table 2: Actions and Expected Benefits by BIM implementation.

Actions Status Expected Benefits
More efficient bids.
Reduction of contractual additives;
Traceability and transparency of
information;
Increased agility and transparency in
the execution of the works.
More efficient bids;
Better relationship with
In progress stakeholders;
Compatibility of solutions with
other companies.
Identify new demands to BIM
To be initiated implementation and BIM process;
Increased project compatibility.
Provide Conce'ptual e}nd tool training To be initiated Team develo'pm'ent '
to the professionals involved Better quantitative extraction.

Improve the scoping process In progress

Create an information and
communication flow for Completed
processes including BIM

Improve requirements identification
process

Hire consultants to assist the BIM
implementation process

Purchase more powerful computers  In progress More efficient project analysis.

More efficient project analysis;
Better quantitative extraction.
More efficient bids;
In progress Reduction of contractual

additives.

More efficient bids;
Create a Reference Term for BIM More efficient contract
bidding In progress management;

Reduction of contractual

additives.
Identify new demands to BIM
implementation and BIM process;
Models that assist in asset
management and maintenance.

Purchase BIM software In progress

Create a Standard Book for BIM
Contracting

Carry out a Pilot Project with the
application of the BIM Contracting ~ To be initiated
Book and the BIM Reference Term

Through the course of the actions, the studied company has experienced some
difficulties in the BIM implementation, which includes the team's eagerness to model
rather than to understand BIM's gains; team does not work exclusively in BIM activities,
generating problems of availability and interest; cost constraints of the BIM
implementation project; difficulties in complying with existing legislation, once regulatory
bodies still require physical project boards to make financial measurements, and; finding
a project to use as Pilot for the BIM implementation in the company.
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5.2 BIM Implementation by Contractors

Based on current discussions about BIM implementation and also taking into account the
characteristics of the studied company, an effective strategy to implement BIM through
must involve the technical outsourcing parts (design and consultancy firms).

The survey allowed understanding the level of knowledge about BIM of researched
firms, how these firms have prepared themselves for the Brazilian Government BIM
Decree and how they received the demands about BIM implementation from the studied
company.

The survey was a type of controlled one, since it was answered by technically
experienced professionals which allows appropriate inferences from the analysis and
consideration of survey results. The survey was carried out through a structured
questionnaire that was sent in January 2020 which were structured into four parts:

4. 1. Sample characterization;
2. General questions to diagnose the respondents’ knowledge about BIM;

3. Questions about the BIM implementation process;

N oo

4. Questions about the respondents' awareness referring to the BIM
implementation of studied company.

According to Table 3, the controlling promoted on the sample was effective since all
survey respondents are technically qualified and have consistent industry experience to
answer the questions.

Table 3: Sample Characterization - Educational Profile.

Educational Profile Amount
Bachelor science (Engineer or Architect) 14
Master's in science 8
Specialization in BIM 2
Specialization in Design Management 6

Total 30

About the sample’s professional profile, 80% have been working in the construction
industry for 10 years or more, as illustrated in Figure 1, 13% are professionals in the
intermediate stage of their technical careers and just 3% of sample are from Juniors
Professionals community.

Between 1-5 years: 3.33%
Between 5-10 years: 13.33%
O

~__ Between 10-15 years: 13.33%

More than 20 163.33%
ore than =0 years = ~.__ Between 15-20 years: 6.67%

Figure 1: Professional Profile.
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According to Figure 2, the projects developed by the respondents are spread
throughout Brazil, South America Countries and in some cases also abroad the continent.
Again, the question was the type of multi choice one and despite 70% of respondents
indicates acting in Southwest Region, the acting in other regions are balanced.

The concentration of projects in Southwest region is highly associated with their
expertise in Sanitation and Urban Maintenance, Transport Infrastructure Projects, once
the biggest Brazilian cities are located in Southwest (Sao Paulo, Rio de Janeiro and Belo
Horizonte).

Only in the state of the company’s headquarters
Midwest

Northeast
North
Southeast
South

Other countries in South America

70.0%

Other countries out of South America

25

Figure 2: Regions of contractors” developed projects.

In order to evaluate the respondents’ knowledge about BIM, the survey comprised a
question focused on the meaning of BIM. It was a multi choice question and according
Figure 3, the answers are concentrated in the following meanings: Process of information
generation and management; Process focused on produce information to support the
Project Management; Process to quantity survey analysis; Set of technologies, process and
policies to promote collaboration among the Project’s Stakeholders; Application of
Modelling Tools; Process for Design Management, including clash; Process for integrated
and collaborative design practice .

Application of modeling tools and technologies 53.3%

Process of information generation and management 63.3%

TInformation models 333%

Process of quantitative take-ofls 60.0%

Process of design evaluation between disciplines 53.3%

Process of construction planning 50.0%

Process of simulation and analysis of performance requirements 26.7%

Technology processes to develop, communicate and analyse construction information models 43.3%

Tntegrated and collaborative design practice for information models development 53.3%

Modeling Software
Design and documentation process of building information

Work approach based on new policies and integration between contruction agents 46.7%

Process focused on information to support the project management
throughout the building life cycle

66.7%

Technology focused on the integration of stakcholders throughout

60.0%
the construction phases [rom design (o facility management !

Figure 3: Contractors” knowledge about BIM.

Regarding the BIM implementation, Figure 4 shows 36,7% of the respondents reported
their firms as in an initial phase and 20% is evaluating the possibility of implementing BIM.
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Among the respondents, 10% is in an advanced phase and 13,3% is not planning to
implement BIM at all.

20.0% In this moment, BIM implementation process in not a planning
13.3% / . .
—2=70 / In full operation of modeling process
N ' In the middle of the BIM implementation process
10.0% - In the initial phase of BIM implementation process

.

[ In the process to start BIM implementation process

— 10.0% [l Evaluating the possibility to implement BIM process
10.0%

N

. 36.7%
Figure 4: Current contractors" stage in BIM implementation.

The relevance level of actions along BIM implementation process was mapped. The
vast majority evaluate the training of the team in BIM software as highly relevant,
followed by the understanding about what are the main clients' objectives in relation to
modelling. Items such as operational analysis, investments planning, and competences
discussion are also questioned and about them, the answers indicated a balanced
evaluation.

As the awareness about the BIM implementation process in action of the studied
company, which represents a relevant client for the approached contractors, 76,7%
answered to be aware. However, the portion which is not aware, represents 23,33%, which
is almost the fourth part of total base of outsourcing contractors of the studied company,
what indicates the company’s necessity to review the strategy of involvement of their
technical contractors in its BIM implementing process.

According to Figure 5, referring to policies and guidelines, the data has indicated as
highly relevant the clarifying of new contractual guidelines, the awareness about the
information exchange process as well collaboration. Finally, the guidelines for delivering
was indicated as equally relevant by contractors.

. Average ((]‘J)

Standard Deviation

New Conltracting Guidelines

Studied company goals concerning modeling

Guidelines for the development of the design work and modeling (process and tools)

Guidelines for exchange information and collaboration between the project multidisciplinary team
Guidelines concerning the exchange information and collaboration with the studied company

Guidelines [or the models deliverables in all design life cycle phases

Tegend:
Likert Scale 1 - 6 | Not at all (1)/ Very Relevant (6)

Figure 5: Relevance of clarifications made by the company about BIM
implementation.
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Regarding the benefits that the BIM implementation can bring, the contractors have
put themselves as follows:

Most contractors believe that: it helps in carrying out the feasibility study and
conception of the project; facilitates the analysis and decision-making process; has
positive impact on scope definition, project quality and communication; assists the
collaboration between project disciplines, anticipating problems and interferences;
assists in the quantitative extraction for cost estimates during the design phase;
enhances the improvement of operation quality of the projects; and assists in
generating as-built documents;

Most contractors think it has medium relevance: positive impact on project costs
and deadlines;

There was no consensus on the impacts of implementing BIM on increasing the
designer's approach to the construction teams.

Regarding the challenges that the BIM implementation may bring, contractors have
put themselves as follows:

Most contractors fully agree that: there are difficulties on finding professionals
who have the necessary competences for BIM operation or even, training
professionals in BIM concepts; difficulties due to the different levels of maturity
among the agents participating in the project; difficulties in implementing
organizational and cultural changes; difficulties regarding the use of information;
difficulty with legal guidelines regarding ownership and production of
documentation; resistance to changes in processes of those involved; difficulty in
the high cost of implementation; and difficulty in defining contracts based on the
concept of information modelling.

Most contractors partially agree that: it makes it difficult to form project teams;
hinders effective collaboration between the parties involved; and makes it difficult
to manage the models.

There was no consensus on the difficulties of implementing BIM on the clear
understanding of the responsibilities of each involved.

Regarding to the analysis of the relevance among Technology, Processes and People
within BIM implementation process, the majority of respondents consider People the most
important aspect, followed by Technology and finally, Process is pointed out as the less
relevant aspect as illustrated in Figure 6.
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. Average ()

Standard Deviation

Technology

Process

People

Legend:
Likert Scale 1 - 6 | Not at all (1)/ Very Relevant (6)

Figure 6: Relevance of Technology, Process and People in BIM implementation.

Specifically about the People aspect, respondents consider the attitude of the
contractors and the readiness to practice new workflows, processes and uses of
technologies are the most important aspects for the implementation process, as illustrated

in Figure 7.
. Average (@)

Standard Deviation

Designer's attitude O

|

Availability to practice new workflows, process and technology O
|

Availability to redefine roles and assume new responsibilities O
Colaborate ]

Legend:
Likert Scale 1 -6 | Not at all (1)/ Very Relevant (6)) Do not know (7)

Figure 7: People aspects in BIM implementation.

Within the Technology aspect, Figure 8 indicates that the respondents consider the
software functionality, system compatibility, management of model creation, and
management of model sharing are the most important aspects that allow implementation

process in appropriate way.
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. Avcrage ()

Standard Deviation

Software functionality

Technology maturity

Compatibility

Management of the model creation

o M Ul SUE e

Management of the model sharing

Legend:
Likerl Scale 1 - 6 | Not at all (1)/ Very Relevant (6)/ Do not Know (7)

Figure 8: Technology aspects in BIM implementation.

Finally, about the Processes aspect, Figure 9 shows the average of how the respondents
consider learning and experience in BIM processes, the format for exchanging information,
and collaboration among the agents are the most important aspects.

. Average (@)

Standard Deviation

Model of exchange information
Collaboration between stakeholders
Organizational structure r[

Lidership

Trust ( \

Learning and experience

Legend:
Likert Scale 1 - 6| Not at all (1)/ Very Relevant (6))/ Do not know (7)

Figure 9: Processes aspects in BIM implementation.

6 DISCUSSION

Two sets of discussions were held. The first one is focused on the comparative analysis of
the studied company’s actions and the Guides” recommendations. The second one is based
on the comparative analysis of the studied company s actions and the survey results. From
these analyses, recommendations were created for the studied company aiming to improve
its BIM implementation.
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6.1 BIM Implementation: Studied company’s actions and Guides’
Recommendations

The applicable Guides” recommendations served as a parameter for comparison with the
BIM implementation actions in the contracting company previously presented.

For each recommendation, it was assessed whether the studied company already has
planned actions that meet that certain recommendation, and if nothing has been foreseen,
new recommendations were suggested according the content of Table 5.

Table 5: Recommended actions to the studied company through the Guides’

analysis.

Guides” Recommendations

Studied company has
planned actions related
to the Guides”

Recommended actions to be taken by
the studied company

recommendation?
Generate a business case for the BIM
Make a Business Case No implementation project, with all the
necessary analyzes.
Identify BIM goals and uses Yes Review goals and uses whenever
necessary.
Design BIM project execution No Create a BIM project execution
process” process.
Define project's life cycle Yes Review project’s life cycle whenever
phases necessary.
Define supporting S
infrastructure for BIM Yes Review infrastructure support
. . whenever necessary.
implementation
Define contract policy No Define and disclose contract policy.
Define information technology Yes Disclose information technology
policy policy.
Develop information exchange Yes Disclose information and
and information needs* communication flow.
Define interoperability and . D.efme 1n'teropera]':)1hty procedures;
. N Partially Disclose information and
communication procedures -
communication flow.
Technology infrastructure Yes Review technology infrastructure
needs whenever necessary.
Define model structure” No Define model structure processes.
Define project deliverables* Yes Review project deliverables whenever
necessary.

Identify strategies and specific IdenFlfy strategles and.sPemflc BIM.
BIM requirements for the hiring Partiall requirements for the hiring process;
Focess Y Define and disclose the Reference
P Term and the Contracting Book.

Define delivery strategy No Define delivery strategy.

Define project budget* Yes Review project budget whenever
necessary.

Establish teams and Review teams and stakeholder's role

stakeholder's role and Yes and responsibilities whenever

responsibilities™ necessary.

Define the quality control of Define the quality control of BIM

No
BIM models models.
Develop pilot studies of BIM Partially Put into practice the Pilot Project.

implementation and goals
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6.2 BIM Implementation Understanding: Studied Company x Contractors
perspective

In order to understand whether the studied company and its technical contractors are in
line about the BIM implementation, a comparative analysis was carried out. The survey
results were placed alongside the main actions of the studied company, and the
understanding of BIM, the view of the expected benefits and the view of the existing
challenges for implementation were analysed.

6.2.1 BIM Vision

Regarding the understanding about what BIM is, from conceptual perspective, it is possible
to realize that contractors are in line with the studied company's understating, since most
respondents identify BIM as a process to generate information models, which must include
enough information to support the management of all processes throughout the project’s
life cycle.

Also, most respondents understand that BIM enables collaborative work, improves
construction management and it assists in obtaining quantities and budgeting for
construction. All of those aspects are listed benefits from the studied company about BIM
implementation.

Nevertheless, some crucial aspects must be noted in order to review some
implementations strategies which tends to impact the relation between the studied
company and its technical contractors. For example, the ranking of relevant aspects along
the implementation process attains the attention, since two extremes aspects appear as
most relevant: Client Centricity as a strategic one and Software Training as operational.
Even more worrying, the contractors pointed out the operational aspect (Software training)
as more relevant than the strategic aspect.

The information allows to conclude that the contractors do not evaluate the BIM
implementation process as a strategic one, although the significant amount investments
(time, money, expertise, clients expectations, employee expectations and mainly their
competences) involved in this process and probably the conclusion would be associated
with the limited vision about how BIM tends to impact on the contractors business model.

According to the survey results, most of the contractors are concerned about the BIM
implementation in their own companies, due to the demands of the context and also to
provide high level services to their clients, which includes the studied company of this
research.

As to balance lacking about the triad People, Process and Technology, since BIM could
be defined as a set of technology supported by processes which is operated by people, and
therefore the three aspects have equal relevance, the ranking evaluation approached in the
question was purposeful in order to evaluate if the respondents are aware about the
concepts which is behind BIM. Due to the answers, apparently the approached firms are
not totally aware about the BIM concept.

On the other hand, the survey results indicated an alert to the studied company. One
fourth of contractors are not aware about the BIM implementation process in the studied
company, and this research analysis indicates how important is to review the
communication protocols in order to make all contractors base aware about the BIM
implementation process.

6.2.2 Understanding of Studied Company's Needs

Regarding the contractors’ awareness about the studied company's BIM implementation,
it is possible to conclude that the studied company needs to inform how its processes will

134 | Proceedings CIB W78, June 2020 | Sao Paulo, Brazil



Fernanda Borges, Aline Arroteia and Flavia de Souza

impact the contracts. The survey results indicate that 73,3% of the respondents have not
identified differences in contracting processes due to the BIM implementation, and 86,7%
of respondents understand that it is highly relevant clarifying the new contractual process.

For 80% of the respondents, it is very relevant to define the process about the
information exchanging and the collaboration process within the project context.

Finally, for 76,67% of respondents, it is highly relevant to understand the guidelines
about the models delivering process, mainly about the level of detailing of each design
phase and which information must be contained by models. The studied company has not
defined the modelling guidelines and also, they have not defined if changes will be
promoted on the analysis process of deliverables. This action must be added to the studied
company's actions of BIM implementation.

All mentioned aspects must be disclosed through the Reference Term model and the
Contracting Book. The studied company must incorporate the issues and expectations
pointed out by contractors in this document.

Table 6 summarizes the comparative analysis of the contractor's expectations and the
products to be created by the studied company and shows recommended actions to be
taken by the studied company in order to align with its contractors and provide a more
efficient implementation process.

Table 6: Recommended actions to be taken by the studied company.

Recommended actions to be taken by the

Contractors expectations Studied company’s products studied company

Need to know the

differences in the studied Reference Term model, Disclose to contractors products that are
company’s hiring processes  Contracting Book, changes  being generated in the BIM
and contractual guidelines  in the projects” analysis implementation
adopted
Need to k how th . . . .
_ced to know how the Information and Disclose to contractors the information
information exchange and L -

communication flow and communication flow

collaboration process will be

Need to understand the

guidelines on the delivery of No explicitly cited changes
the Models for each phase  in its process

of the project cycle

Define and disclose guidelines on the
delivery of the Models for each phase of
the project cycle

6.2.3 Benefits Vision

Regarding the benefits that BIM implementation can provide, a comparative analysis was
made between the studied company’s understanding and the contractors’ understandings,
as follows.

Both the studied company and most contractors believe BIM implementation will result
on most assertive feasibility study and better quality of project conception. Table 7
summarizes the comparative analysis of the contractors and the studied company’s
perception of benefits with BIM implementation.
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Table 7: Benefits and recommended actions to be taken by the studied company.

Benefit Studied Contractors’ Recommended actions to be taken by the
company’s vision vision studied company
Helps in carrying out the -
e . . . f lit fi
feasibility study and project According According Create 2 casibility study process for
. BIM projects
conception
Fac.ili.tates the. analysis and According According Create a perio.dic project. c?ata anal.ysis
decision-making process process, focusing on decision making
e Keep its actions towards improving the
Has positive impact on . . .
-, . . . scoping process and putting into practice
scope definition, project According According . . .
) . the information and communication
quality and communication
flow created
Assists the collaboration Keep its actions to provide conceptual
bet\.)vgen Project disciplines, According According fmd tool training to the profes.si.onals
anticipating problems and involved and strengthen the vision of
interferences collaboration
Assists in the quantitative Keep its actions to provide conceptual
extraction for cost estimates According According and tool training to the professionals
during the design phase involved
Enhances the improvement . . . .
. . . . Preview the operation quality needs in
of operation quality of the  According According . .
. the scoping definition
projects
Assists in generating as- Not mentioned According Defi.ne as-built d0(‘:uments generation,
built documents receipt and analysis process
Positive impact on project According According Keep its actions towards the positive

costs and deadlines

impacts in costs and time

6.2.4 Challenges Vision

Regarding the challenges that BIM implementation can generate, a comparative analysis
was made between the studied company’s understanding and the contractors’

understandings.

Table 8 summarizes the comparative analysis of the contractors and the studied
company s perception of challenges with BIM implementation, if they are aligned, and the
recommended actions the studied company can put into practice for a better
understanding between both.
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Table 8: Challenges and recommended actions to be taken by the studied company.

Challenge Studied Contractors’ Recommended actions to be taken by the
& company’s vision vision studied company
Finding or training Keep its actions to provide conceptual
rofessionals in BIM Accordin Accordin and tool training to the professionals
p 8 8 8 p
knowledge involved
Different levels of maturity Enhance collzflbqratlon and mvol.ve. .
. . stakeholders in its processes definition
among the agents According According "
Lo e . to help propitiate the sector BIM
participating in the project maturity
. Create periodic disclosure of actions
Implementing . L.
S . . about BIM implementation in the
organizational and cultural ~ According According N .
changes organization, presenting examples of
benefits generated
Put into practice the information and
Use of information According According communication flow to perceive needed
changes
Legal guidelines regarding Define legal guidelines regarding
ownership and production ~ According According ownership and production of
of documentation documentation
Defining contracts based on g;ezgze a contract model including BIM
the concept of information ~ According According . . .
. Keep its actions to create a Contracting
modeling Book
Resistance to changes in . . Show value gained with the BIM use to
8 8
: According According .
processes of those involved those involved
. Revise and negotiate the budget for BIM
High cost of di di . . howi ) h
implementation According According implementation, showing value to those
P responsible for costs
Show the value of BIM implementation
. . . on team’s daily practices
Form project teams Not mentioned According Provide BIM training (conceptual and
tools)
Manage the models Not mentioned ~ According Create a process for managing models in

a collaborative way
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6.2.5 Technology, Processes and People

Regarding what contractors believe to be important in terms of technology, pro-cesses and
people, Table 9 shows the recommendations.

Table 9: Recommendations about Technology, Processes and People.

Recommended actions to be taken by the
studied company
Attitude of the designers and the readiness Share the processes created and

Theme Items considered important by contractors

People to practice new workflows, processes and  decisions made about BIM with the
uses of technologies designers, to increase collaboration
Technology Share with designers the software that

Functionality of the software being used will be used to analyze projects

Technology Compatibility of software Share with designers the st?ftware that
will be used to analyze projects
Technology Model creation management Define model structure processes
Technology Model sharing management Define model structure processes
Processes Learning and experience in BIM processes Create a collaborative platform for

learning and experience sharing
Processes N . Disclose information and
Format for exchanging information I
communication flow

Processes . Create a collaborative platform for
Collaboration between agents : . .
learning and experience sharing

7 CONCLUSIONS

The research aimed to add value for BIM implementation process of the studied company
through recommendations based on the Guides” best practices and also based on the
diagnosis obtained through a survey applied with its contractors.

Table 10 summarizes all the recommendations that the studied company should take
into account in its implementation process. The recommendations are taking into account
that BIM implementation is a strategic process and must be undertaken through an inter
organizational manner. In other words, if the technical contractors are not accordingly
involved, the implementation tends to fail.
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Table 10: Recommended actions to the studied company.

Recommended actions to the contractor

Generate a business case for the BIM implementation project, with all the necessary analyzes
Create a feasibility study process for BIM projects

Review goals, uses and deliverables whenever necessary
Create a BIM project execution process
Create a periodic project data analysis process, focusing on decision making

Create periodic disclosure of actions about BIM implementation in the organization, presenting examples of
benefits generated
Revise and negotiate the budget for BIM implementation, showing value to those responsible for costs

Review project’s life cycle whenever necessary

Review infrastructure support and infrastructure whenever necessary

Define and disclose contract policy

Identify strategies and specific BIM requirements for the hiring process
Define legal guidelines regarding ownership and production of documentation
Create a contract model including BIM needs

Keep its actions to create a Contracting Book

Disclose information technology policy

Disclose information and communication flow

Create a collaborative platform for learning and experience sharing

Define delivery strategy

Define interoperability procedures

Define model structure processes for managing models in a collaborative way
Define as-built documents generation, receipt and analysis process

Define and disclose guidelines on the delivery of the Models for each phase of the project cycle
Define and disclose the Reference Term and the Contracting Book

Review project budget whenever necessary

Define the quality control of BIM models

Review teams and stakeholder s role and responsibilities whenever necessary
Keep its actions towards the positive impacts in costs and time

Disclose to designers the products that are being generated in the BIM implementation

Keep its actions towards improving the scoping process

Keep its actions to provide conceptual and tool training to the professionals involved and strengthen the vision
of collaboration

Enhance collaboration and involve stakeholders in its processes definition to help propitiate the sector BIM
maturity

Share the processes created and decisions made about BIM with the designers, to increase collaboration

Share with designers the software that will be used to analyze projects
Show value gained with the BIM use to those involved
Show the value of BIM implementation on team’s daily practices

Put into practice the Pilot Project

Some limitations of this research were identified such as the study with only one
contracting company and the limited time to receive survey responses from the contractors.
However, several opportunities for future works arose, such as analysing a larger number
of studied companies; analysing the views of other stakeholders involved in BIM
implementation, such as suppliers of material, construction companies, public agencies;
and the study of needs for changes in legislation to meet the needs and specificities of BIM.
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These studies would also add to the understanding of the factors that can improve the
relationship between stakeholders to improve the process of implementing BIM and,
consequently, improve the final quality of projects.
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