Bl ey

~University of Cantabria l University of Granada

Organizers:

UC

UNIVERSIDAD
DE CANTABRIA

'-':.ﬂ?"J‘fﬁ;'."*;l-: atly
> 4 o o

A 4 -
.

& i ’.
rI|||I ! -
[ Y U -
- ; &'J -\
o u '

EURO-AI’I‘IGRICBI’I COI'IGRESS

CONSTRUCTION
PATHOLOGY,
REHABILITATION
TECHNOLOGY AND
HERITAGE MANAGEMENT

Granada (Spain) - March 24%-27%, 2020

Sponsor entities:

%2 GOBIERNO A Dlput'iuon Wl Ayuntamiento
‘1. DE ESPANA dt L,r anada de Granada
'~.f_\. o

Fﬂl] (TR

tecnalia ) A .MApE[ KERA < OLL n@



REHABEND 2020

CONSTRUCTION PATHOLOGY, REHABILITATION TECHNOLOGY AND
HERITAGE MANAGEMENT

(8 REHABEND Congress)
Granada (Spain), March 24t%-27th; 2020

PERMANENT SECRETARIAT:

UNIVERSITY OF CANTABRIA
Civil Engineering School
Department of Structural and Mechanical Engineering
Building Technology R&D Group (GTED-UC)

Avenue Los Castros s/n 39005 SANTANDER (SPAIN)
Tel: +34 942 201 738 (43) Fax: +34 942 201 747
E-mail: rehabend@unican.es
www.rehabend.unican.es




8™ EURO-AMERICAN CONGRESS ON CONSTRUCTION PATHOLOGY, REHABILITATION TECHNOLOGY AND HERITAGE MANAGEMENT

REHABEND 2020

ORGANIZED BY:
2
uc Universidad do Cantabeia ;' :\ 174 UNIVERSIDAD
UNIVERSIDAD g I—ED" U >1 3. O DE GRANADA
DE CANTABRIA B 6RupO DE TECNOLOGIA DE LA EDIFICACION P
UNIVERSITY OF CANTABRIA (SPAIN) UNIVERSITY OF GRANADDA (SPAIN)
www.unican.es // www.gted.unican.es WWW.UQr.es
CO-ORGANIZERS ENTITIES:
CHILE-UNIVERSIDAD AUSTRA |TALY-POLITET2NICO DI BARI MExico-UNIV. MICHOACANA DE PERU-UNIVIVERSIDAD NACIONAL PORTUGAL-UNIVERSIDADE
L DE CHILE SAN NicoLAs DE HIDALGO PEDRO Ruiz GALLO DE AVEIRO
TECNICO o ot
W LISBOA teCﬂalla)
PORTUGAL-INSTITUTO SUPERIOR SPAIN-TECNALIA RESEARCH & SPAIN-UNIVERSIDAD DEL SPAIN-UNIVERSIDAD POLITECNICA SPAIN-UNIVERSIDAD DE BURGOS
TECNICO | UNIV. DE LISBOA INNOVATION Pais VAsco DE CATALURNA
@ Universidad Europea [ J
l | . Miguel de Cervantes ‘-.
SPAIN-UNIVERSIDAD POLITECNICA SPAIN-UNIVERSIDAD DE SEVILLA SPAIN-UNIVERSIDAD EUROPEA UNITED STATES OF AMERICA- URUGUAY-UNIVERSIDAD
DE MADRID MIGUEL DE CERVANTES UNIVERSITY OF MIAMI DE LA REPUBLICA
CONGRESS CHAIRMEN: CONGRESS COORDINATORS:
IGNACIO LOMBILLO HAYDEE BLANCO
MARIA PAZ SAEZ YOSBEL BOFFILL
EDITORS:
IGNACIO LOMBILLO
HAYDEE BLANCO
YOSBEL BOFFILL

INTERNATIONAL SCIENTIFIC ADVISORY COMMITTEE:
HUMBERTO VARUM — UNIVERSITY OF AVEIRO (PORTUGAL)
PERE ROCA — TECHNICAL UNIVERSITY OF CATALONIA (SPAIN)
ANTONIO NANNI — UNIVERSITY OF MiaMI (USA)

The editors does not assume any responsibility for the accuracy, completeness or quality of the information provided by any article published.
The information and opinion contained in the publications of are solely those of the individual authors and do not necessarily reflect those of
the editors. Therefore, we exclude any claims against the author for the damage caused by use of any kind of the information provided
herein, whether incorrect or incomplete.

The appearance of advertisements in this Scientific Publications (Printed Abstracts Proceedings & Digital Book of Articles - REHABEND
2020) is not a warranty, endorsement or approval of any products or services advertised or of their safety. The Editors does not claim any
responsibility for any type of injury to persons or property resulting from any ideas or products referred to in the articles or advertisements.

The sole responsibility to obtain the necessary permission to reproduce any copyright material from other sources lies with the authors and
the REHABEND 2020 Congress can not be held responsible for any copyright violation by the authors in their article. Any material created
and published by REHABEND 2020 Congress is protected by copyright held exclusively by the referred Congress. Any reproduction or
utilization of such material and texts in other electronic or printed publications is explicitly subjected to prior approval by REHABEND 2020
Congress.

ISSN: 2386-8198 (printed)

ISBN: 978-84-09-17871-1 (Printed Book of Abstracts)
ISBN: 978-84-09-17873-5 (Digital Book of Articles)

Legal deposit: SA - 132 - 2014
Printed in Spain by Circulo Rojo



[

= AEHABEND

PAPERS OF THE CONGRESS

421 THE STRUCTURAL CAPACITY EVALUATION: THE IMPORTANCE OF NON-

DESTRUCTIVE TESTS

Forte, Angelo, Santini, Silvia; Sguerri, Lorena 1047
427 INFLUENCE OF MOISTURE CYCLES AND DIFFERENT IMMERSION MEDIA IN

ULTRASONIC VELOCITY IN WOOD

Biezma-Moraleda, M* Victoria; Rodriguez, Cristina;, Lombillo, Ignacio; Blanco, Haydee 1055
443 STUDY OF THE MORTAR-SUPPORT INTERFACE BY ADVANCED

CHARACTERIZATION TECHNIQUES

Travincas, Rafael; Pereira, Manuel; Flores-Colen, Inés;, Mauricio, Antonio,; Torres, Isabel 1064
458 WALL THICKNESS AND WATER CONTENT CONTRIBUTION TO THE OUT-OF-PLANE

INSTABILITY OF ADOBE WALLS

Al Aqtash, Umaima; Bandini, Paola 1072
462 SEISMIC VULNERABILITY ASSESSMENT OF A MONUMENTAL MASONRY BUILDING

De Angelis, Alessandra; Maddaloni, Giuseppe; Pecce, Maria Rosaria 1081
492 SEISMIC VULNERABILITY ASSESSMENT OF THE HISTORICAL CENTRE OF CUSCO,

PERU

Brando, Giuseppe, Spacone, Enrico; Mazzanti, Claudio; Cocco, Giulia; Sovero, Karim; Alfaro,

Crayla; Tarque, Nicola 1089
529 UNCERTAINTIES IN THE EQUIVALENT-FRAME MODELING OF THE SEISMIC

BEHAVIOR OF EXISTING MASONRY BUILDINGS

Sepe, Vincenzo,; Conte, Christian 1097
535 INSPECTION, DIAGNOSTIC ANALYSIS AND SEISMIC IMPROVEMENT OF BUILDINGS

DAMAGED BY SEISMIC EVENTS: S. MARIA ASSUNTA CHURCH AT FABBRICO

(ITALY)

Armanasco, Alessandro; Foppoli, Dario 1106
564 LABORATORY / IN SITU ASSESSMENT OF PREDICTION MODELS FOR MECHANICAL

BEHAVIOUR OF ANCIENT BRICKWORK UNDER COMPRESSION

Boffill, Yosbel; Blanco, Haydee,; Lombillo, Ignacio; Villegas, Luis,; Sancibrian, Ramon 1115
568 STRUCTURAL DIAGNOSIS OF THE ARCHITECTURAL HERITAGE: THE KEY ROLE OF

HISTORICAL RESEARCH

Saisi, Antonella 1124
569 INVESTIGATION STRATEGY FOR THE STRUCTURAL ASSESSMENT OF HISTORIC

TOWERS

Saisi, Antonella; Gentile, Carmelo 1132
582 AUTOMATIC DETECTION OF DAMPNESS PHENOMENA ON ARCHITECTURAL

ELEMENTS BY POINT CLOUD SEGMENTATION

Galantucci, Rosella Alessia; Musicco, Antonella; Bruno, Silvana; Fatiguso, Fabio 1141
583 INFLUENCE OF THE BACKFILL PARAMETERS IN DISTINCT ELEMENT MODELING

(DEM) OF A BACKFILL MASONRY ARCH BRIDGE THROUGH THE PFC2D SOFTWARE

Garcia Gomez, Felipe; Martinez Martinez, José Antonio; Garcia Castillo, Luis Maria; Aragon

Torre, Angel 1149
587 CONTRIBUTION OF CHEMICAL ANALYSIS ON BULDING SURVEYS

Tavares Costa, Alice; Costa, Anibal; Magalhdes, Clara; Soares, Rosario 1158

1.8.- Guides and regulations.
69 REGULATORY FRAMEWORK ON PRODUCTIVE URBAN LANDSCAPES. WINE URBAN

LANDSCAPE OF “EL PUERTO DE SANTA MARIA” CASE STUDY

Murillo-Romero, Maria 1165
272 MANAGEMENT OF THE DIFFERENT PHASES OF AN IRRIGATION DAM

CONSTRUCTION PROJECT: CASE STUDY

Quiriones Martinez, Rubén; Figueiredo de Oliveira, Rui Alexandre 1174

REHABEND 2020 Congress

vii



i Construction Pathology, Rehabilitation Technology and Heritage Management
r J—HEHﬁBEN:D March 24-27, 2020. Granada, Spain

CODE 272

MANAGEMENT OF THE DIFFERENT PHASES OF AN IRRIGATION DAM
CONSTRUCTION PROJECT: CASE STUDY

Quifiones Martinez, Ruben; Figueiredo de Oliveira, Rui Alexandre.

1: Polytechnic Institute of Braganca
e-mail: ruquima94@gmail.com

2: Polytechnic Institute of Braganca

e-mail: roliveira@ipb.pt

ABSTRACT

This article develops the procedural basis of documentary management of projects in different
phases of development of a project, using an exhaustive bibliographic review, denoting some
differences and particularities among countries and even among authors, especially in
organization procedures.

A case study was conducted comparing the regulatory assumptions and bibliography on the
subject, with the real management of a construction project of an irrigation dam. At first, it was
undertaken a consultation of the various documents that constitute the dam design project along
the different phases of its development. Subsequently, in order to complement the gathered
information during the investigation, as well as to respond to other omissions research questions
even after the documentary consultation, an interview supported by a questionnaire with the dam
designer was conducted.

The main results of the research allow the convergence of scattered and unclear information about
which documents are mandatory in each phase of the project, being this unclearly specified in the
regulations.

The case study of a real construction project of a dam irrigation allows to analyze beyond the
required documents at each phase of the development project. And also, the case study contributes
to understanding the role of the different stakeholders throughout the process, and the criteria that
supports their decisions to move forward to the next phases of a project.

Keywords: Management, Project phases, project design, irrigation dam, stakeholders

REHABEND 2020 Congress 1174


mailto:ruquima94@gmail.com
mailto:roliveira@ipb.pt

REHABEND 2020. March 24-27, 2020. Granada, Spain

1. INTRODUCTION

The main goal of this research is to apply in a real study a correct application of the construction
Project Design phases of an irrigation dam, from the Feasibility Phase, through various stages of the
Project Design [1], specifically: Programming Phase, Schematic Design Phase, Design Development
Phase, and Construction Document Phase. The basis of this discussion lies on trying to prove the
existence of divergences between what is defined by the regulations and what is effectively developed
in each phase during the Project Design applied in a real case of a irrigation dam.

In summary, three main specific objectives can be highlighted:

e Objective number 1 - To recognize and catch accordingly with current regulations, and based
on the bibliographical review, the Project Design management life-cycle from the conception
to the closeout, considering the particularities of the different stages.

e Objective number 2 - To explain the development of the different project phases of a real case
study, based on an irrigation dam project design, located in Braganga (Portugal).

e Objective number 3 - To understand the differences between a theoretical Project Design
management developed according to the current regulation and a real case of a Project Design.

2. METHODOLOGY

This research reported a qualitative approach methodology based on the case study method given the
valuable information they reported, despite the reduced number of existant projects related to the topic
[2]. This method aims to give answer to the unknowns that remained unsolved after the bibliographic
review by undertaking a review of the Project Design documents in the different phases and by
conducting an interview with the Project engineer to clarify some processual and documentary doubts

(3].

Bibliographic review N Bibliographic review Results and unknowns
and regulations study results and/or not convergents
START POINT | Results convergence Interview
‘|
\\
Y P Y
1
Case study: Project » Project design ' Main conclusions and
design documentation documentation results - Objectives validation

Figure 1: Schematic Design of the research methodology used

2.1.  Case study framework

The construction project consists in the construction of a gravity dam built in concrete based on
multiple objectives exploitation in the “Ribeira de Reborddos” (Braganga). The main goal of this
project is to serve as a deposit of water for crop irrigation, the main economic activity of the region.
As a complementary objective, it was also considered the production of electricity and serving for
emergency water deposit in case of forest fires. The following figure shows the location of the
irrigation dam in “Ribeira de Rebordaos” (Braganca - Portugal).

REHABEND 2020 Congress 1175



REHABEND 2020. March 24-27, 2020. Granada, Spain

Figure 2: Location of the irrigation dam construction site.

2.2.  Project design documents review

The process of accessing project design documents began with a formal request to the promoter, who
kindly accepted and provided the necessary information. After receiving the Project design documents
out of the promoter courtesy, it was initiated the consulting and review to refute and complete the
information gathered in the literature review.

The Reborddos irrigation Dam Construction Project design consisted of only two phases: the
Schematic Design Phase and the Construction Document Phase. The specific function of these
documents phases was to reduce the degree of uncertainty and to consider all factors that were
involved in the project design of the project [4].

2.3.  Project design interview development

This part of the investigation develops the interview process along with the participants in the area of
the execution of construction Project Designs and, in particular, of irrigation dam projects. The main
goal of the interview is to analyze aspects related to the procedure of preparing the deliverables
(project design outputs) and the deadlines that were not attended during the documentary consultation
phase. Besides, the project design consultation allows detecting some doubts and differences between
project design results in project phases studied and published regulations [5].

The interview request was selflessly accepted by the Project engineer of the dam Project Design in
“Ribeira de Reborddos”. The purpose of this contact was to conduct an interview to complete the
information gathered during the previous stages of bibliographic review and documentary
consultation. The interview was prepared with a questionnaire attending specifics doubts and other
interferences described previously. The questionnaire, contains 49 questions numbered from 1 to 49
organized in 7 different blocks corresponding to general questions in 1 block and 6 other blocks
corresponding to the phases of a construction Project Design. The questions are mainly open
questions, except five questions with answers “Yes/No” type questions and other five questions with a
“Choose of a temporary range”.

3. RESULTS
3.1. Results of the Project design documents review

The Reborddos dam construction Project Design does not follow the theory of the Project Design
management, because all the documentary base revolves around two phases, the Schematic Design
Phase and the Construction Document Phase. The function of these documents is to reduce the degree
of uncertainty and consider all the surrounding factors of Project Design studied.
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The Schematic Design Phase includes as a deliverable the feasibility study, which analyzes the
technical-economic feasibility of the construction of the dam in “Ribera de Reborddos” as a system for
crops irrigation and, as a complementary objective, the production of electricity [6]. The evaluation of
the availability of the hydric resources, in terms of quantifying the daily average flow and the
maximum flow, was done, due to the high costs and the complexity of their implementation in the
area, by extrapolation of a similar basin. Once the technical study was finished, it was undertaken the
economic analysis, to ensure the profitable production of electricity, in terms of costs of execution,
maintenance and especially the return period of the investment, obtaining positive feedback.

The following table 1 briefly describes all the consulted documents in the Schematic Design phase.

Table 1: Results of the documentation reviewed in the Schematic Design Phase.

DOUBTS AND PROBLEMS ABOUT THE DOCUMENT

DOCUMENT | MAIN CONTENT DESCRIPTION

Al- Exist any document that has been considered and that conditioned
the technical solutions submitted?

A2- Was it elaborated a Work Breakdown Structure (WBS)?

Technical and A3 - What is the estimated budget of the construction works?
economic analysis
FE@.SI_EEI)I;(ITY and evaluation of | A4 - Was it necessary to undertake a Project Design review during the

the hydric resources | Schematic Design Phase?
availability
A5- What was the deadline to deliver the Schematic Design Phase?

A6- What was the established criteria by the Owner of the work to
proceed with the completion of the Schematic Design Phase and the
transition to the Design Development Phase?

The other phase, related to the Construction Document Phase is based on the geological, geotechnical
and hydrogeological study, topographic study, observation plan, Environmental Impact Assessment
(EIA), Internal Emergency Response Plan (IERP).

The geological-geotechnical-hydrological study characterized the rock mass that will serve as a
foundation of the projected dam by mechanical rotation soundings with sample collection and
permeability tests. The analysis could be done thanks to the installation of rainfall stations in strategic
points of the basin.

Defining the topography of the area was crucial to set a base for the implementation of the dam, its
basin, the ducts for the cargo chamber and watering. The data was collected with precision GPS
equipment and tablet pc by means of visual inspection of the elements in the field.

The observation plan offers a safety control during the initialization, the first exploration period,
usually 5 years, and the subsequent exploration periods. This plan requires the availability of several
sources of information such as visual inspection and installation of observation devices, frequent
readings of the observation devices. Telecommunication facilities were planned to be installed in the
dam allowing remote control.

The purpose of the EIA was to characterize the state of the environment in the area, as well as to
evaluate the possible positive and negative impacts resulting from the construction, exploration and
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deactivation phases of the project, like the underground hydric resources, surface water resources,
noise production, flora and fauna, economic and social issues or landscape. The analysis of the
impacts allowed to verify that the project does not present significant impacts, adopting minimization
measures to reduce the impacts identified.

The Intern Emergency Plan develops the contingency plans that prevent, monitor and respond to any
emergency in the dam, to protect the lives and property of the people living in the downstream valleys.
The study of a situation based on the breakdown of the irrigation dam led to the development of an
accident protocol including the alert and warning systems to alert the population and the authorities.

The following table 2 briefly describes all documents consulted in that Construction Document Phase.

Table 2: Results of the documentation reviewed in the Construction Document Phase.

DOCUMENT

MAIN CONTENT

DOUBTS AND PROBLEMS ABOUT THE
DOCUMENT DESCRIPTION

GEOLOGICAL-
GEOTECHNICAL-

Characterization of the area rock

HYDROLOGICAL mass
STUDY
TOPOGRAPHIC Topographic dgflnltlon of tk_le ground
STUDY as bhase for the implementation of the

dam.

OBSERVATION PLAN

Safety control during the
initialization and the exploration
period.

ENVIRONMENTAL

Characterization of the state of the

IMPACT environment in the area, in terms of
ASSESSMENT risks and impacts.
THE INTERN Contingency plan development to

EMERGENCY PLAN

prevent, monitor and respond.

B1- What was the content of the contract
dossier?

B2- What was the deadline to deliver the
Construction Document Phase?

B3- What was the established criteria by the
Owner of the work to proceed with the
completion of the Construction Document
Phase and the transition to the Project Closeout
Phase?

By undertaking only the Schematic Design Phase and Construction Document Phase, there are some
details related to all document elaboration process, their deadlines and the acceptance decisions that
cannot be approached exclusively through the documentary consultation, being necessary to resort to
other research methods to get more detailed results. Even, these 2 different phases developed do not
clarify all the process of project design irrigation dam development [7].

3.2. Results of the Project design interview development

Since the Project Design did not develop all the phases, not all the questions of the interview could be
answered, giving a response only to the questions related to the Project framework and the Schematic
Design Phase and the Construction Document Phase.

This aspect did not allow to conclude some information about all different phases in project design as
expected in the start point of this research.

On the other hand, the questions that were answered, allowed to gather extra information that led to a
deeper approach to the Project Design that was not the main objective of the interview, like technical
information or environmental considerations. Thus, the information had to be qualitatively shorted in
order to remain with information related to the topic of the research.

The following table described in brief some interview questions and answers given by the project
designer of the irrigation dam studied.
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Table 3: Unknowns resolution by the interviewer

QUESTION CODE PRINCIPAL CONTENTS DESCRIPTION BY THE INTERVIEWER
Al No, there were not special restrains that conditioned the technical solution.
A2 Yes, but only in the Construction Document Phase.
A3 Approx. 3.600.000€.
A4 Not necessary, because it is not included in Class 5 activities.
A5 3-6 Months.
A6 Prove of Feasibility

Geological Study, Geotechnical Study, Hydrogeological Study, Topographic Study,

Bl Observation Plan, EIA, IERP
B2 > 6 Months
B3 The considered criteria by the promoter.

4. DISCUSSION RESULTS
4.1, General results

The questionnaire of this research, given the conditionings of the Project, only explains a particular
life cycle of a dam construction Project Design, showing the timings and deadlines of all the processes
involved, and where the delays and errors may occur. But it does not attach to the theoretical structure
that it should contain. Thus, this questionnaire only solved the unknowns of the Schematic Design
Phase and Construction Document Phase, but not the unknowns of the rest of the life cycle phases.

In general, the interviewer answered and gave answers related to:

e The explanation of the removal of some of the phases of the Project Design.

e The document's content of the deliverables that should be included to move on to the
following Project Design phases.

e Deadlines to deliver the documents and do the transition to the next phase.

The information-gathering method of the case study, turned out to be a useful way to complete and
increase the information about a given topic, allowing a direct approach thanks to the interaction with
the people involved in the construction Project Design. Nevertheless, having access only to one
Project Design, which is not the most positive situation, makes the information collecting method, not
the most suitable one, reaching a greater value when there is a higher number of samples. In any case,
the life cycle of a real Project Design and how the content of the documents deliverables was managed
could be refuted.

4.2. Research objectives analysis

Regulations and technical specifications are irrefutable sources of information. They must be taken
into direct consideration in any research. However, in real situations, the standard structure can be
modified according to the conditionings and particularities of each Project Design, giving for example,
more relevance to the last phases because they concentrate the core of the documents deliverables,
licensing requirements and Project Design regulation constraints [8].
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The single case study applied in this research was not enough to refute the life cycle of the Project
Design, because the Rebordéos Project Design consisted only in the Schematic Design Phase and the
Construction Document Phase.

The conclusion about the interview process is that the more people interviewed, more points of view
can be analyzed, despite the subjectivity implicit in their opinions, which requires a post-treatment of
that information to separate the unreliable and the trustable information. Thus, and considering the
initial objectives of this research, can be concluded that the objective number 1, based on recognizing
and catching accordingly with current regulations, and also on bibliographical review, the Project
Design management life-cycle from the conception to the closeout, considering the particularities of
the different stages, was not accomplished. The main reason is that bibliographic review itself cannot
be considered as the unique source of information, given the wide number of authors and information
subjectivity. It is necessary to look for other information-gathering methods in order to complement
and check the available information.

The objective number 2, based on the explanation of the development of a real case study, based on an
irrigation dam project design, located in Braganca (Portugal) was satisfied. This accomplishment
could be possible thanks to the existence in Portugal of an irrigation dam construction project in
progress, the dam in “Ribeira de Reborddos”, and the access to the Project Design from the design
company. For that, the content of the documents contributed succinctly to figure out the structure that
they should present, in terms of deliverables and stakeholders, to meet the requirements and to be
accepted to make the transition to the next Project Design phase. On the other hand, the content of the
documents lacks information related to the deadlines to submit the deliverables and the responsibilities
of the stakeholders in each one of the phases.

Lastly, the objective number 3, to understand the differences between a theoretical Project Design
management developed according to the current regulation and a real case of a Project Design, could
not being accomplished due to the fact that the irrigation dam in “Ribeira de Reborddos” only was
submitted in two of the phases of a theoretical life cycle of a Project Design, turned out impossible to
make a trustable comparison. Thus, it is necessary to collect information from more case studies or to
apply a different gathering-information method more specific.

5. CONCLUSIONS

This last chapter aims to present the final conclusions about the research that has been undertaken.
There are some restraints in this research that made not possible to fully accomplish the objectives,
such as, the few constructions of dams in order to complement and add information about the topic
and, as a consequence, the number of participants in the interview process [9].

This research was intended to serve as a baseline in order to understand all the framework of a
complete construction Project Design management.

The following research contributions can be related:

e The current regulation is brought up in this work, regarding the phases that the Project Design
must contain, the duties of the stakeholders, as well as the documents that are required, when
they should be submitted and by who.

e To understand the basis of some decisions, documents and processes that allow the transition
to subsequent phases of the Project Design.

As a solution to improve the results of this research, the range of study can be extended to other kind
of construction projects, besides the construction of dams, which is a highly limited kind of project, in
order to have access to more case studies and, thus, extend the information about the process and
management of other kind of Project Designs.
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Moreover, it can be developed a support guide to develop this kind of Project Designs, with higher
complexity than the building construction Project Designs. In addition, it would be helpful to this
research, to further detail the decisions and status of the documents that allow the passage to
subsequent phases.
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