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Abstract 

 

The job of a construction manager entails a great responsibility in many aspects. A 

successful project execution requires his involvement from the first phases until the end 

of the process. Analytical skills, logical reasoning, and proactive behavior are some of the 

abilities that define a construction manager.  

 

In collaboration with a Spanish construction company, Civil Stone, we have analyzed 

several civil projects recently executed. In doing so, it is shown the performance of the 

tasks carried out by a construction manager in real cases. We will see how to elaborate a 

technical and economic plan, make a good organization and manage the resources to get 

a successful project. In other words, we will see how to lead a project and overcome the 

challenges that may appear.   

 

What can be concluded from the analysis performed is that the execution of a project is a 

complex process. Work on the previous steps, as choose the accesses to the work site 

and its perimeter fence, or examine the project items, all of them are the responsibility 

of the construction manager. It will be seen that it is necessary to adapt to new 

situations to have control of the work at all times. 

 

The aim of this thesis is to help those engineers who are doing their initial steps in the 

world of construction, especially civil projects. Through real experiences, they will have a 

first contact with the procedures that must be followed in every project, as well as how to 

solve problems efficiently.  
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Resumen 

 

El trabajo de un jefe de obra conlleva una gran responsabilidad en muchos aspectos. 

Para que la ejecución de un proyecto sea exitosa, esta requiere de su implicación desde 

las fases previas hasta la finalización del proceso. Capacidad analítica, pensamiento 

lógico y comportamiento proactivo son algunas de las características que definen a un 

jefe de obra.  

 

Con la colaboración de una empresa constructora española, Civil Stone, nos hemos 

adentrado en varios proyectos ejecutados recientemente. De este modo, se muestra el 

desempeño de las tareas realizadas por el jefe de obra en casos reales. Observaremos 

cómo realizar la planificación técnica y económica, llevar a cabo una buena organización 

y gestionar los recursos para que un proyecto sea exitoso. En otras palabras, saber cómo 

liderar un proyecto y sobreponerse a los desafíos que puedan surgir. 

 

Lo que se puede concluir del análisis realizado es que ejecutar un proyecto es un proceso 

complejo. Trabajar en los pasos previos, como escoger los accesos a la obra y el vallado 

perimetral, o revisar los elementos del proyecto, son responsabilidad del jefe de obra. Se 

podrá ver que es necesario adaptarse a nuevas situaciones para tener control de la obra 

en todo momento. 

 

Esta tesis pretende ser de gran ayuda para aquellos ingenieros que inicien sus pasos en 

el mundo de la construcción, especialmente de la obra civil. A través de experiencias 

reales, van a tener una primera toma de contacto con los procedimientos que hay que 

llevar a cabo en todo proyecto, así como a resolver los problemas de manera eficiente.   
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1.1 Background 

 

Civil engineering projects are many and varied. Almost all the works we have in our 

environment are the result of their execution. Some examples are the construction of 

large infrastructures, such as airports, bridges or highways, or the action in local areas, 

such as the repair of roads and streets. But it is not just about construction. Any 

performance has an impact on society, trying to generate a concrete benefit and improve 

our quality of life. For this, it is necessary to take advantage of resources efficiently. 

To design and develop a project, the collaboration between experts is needed to create 

an initial idea that defines the problem. It is necessary to establish the main purpose of 

the project too. Many times, several options are proposed, so is not easy to achieve an 

agreement that pleases everyone. Once the project definition is decided, it is time to 

implement the project. A construction company is responsible for carrying out these 

works. They have to execute what the project definition says. To ensure this is done 

properly, dialogue and cooperation between all parts are required.  

 

1.2 Purpose of the work  

 

In this project we will focus on the implementation phase of the projects, analyzing the 

execution of civil works. The purpose of this thesis is to analyze the works in order to do 

a good performance of their execution and to improve the execution in future occasions. 

To do that, we will examine works in the actuality to see their performance. We will focus 

especially on the functions that a construction manager must do to make a successful 

project. His decision-making is essential to achieve it.  

 

  

1 Introduction 

The purpose is to analyze the works in order to 

do a good performance of their execution and to 

improve the execution in future occasions. 
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1.3 Problem definition 

 

Some real cases performed by a construction company in Spain will be analyzed. 

Working with existing projects will give us accurate and objective information. So that, 

the collaboration with this company, called Civil Stone S.L., will be essential to collect 

documentation and data about their projects. 

The objective is to get inside the construction company, especially in the eyes of the 

construction manager, and see how to plan the works, to manage difficult situations, to 

meet with other companies and to solve daily problems that will occur. As a construction 

manager, it is needed to have control of the situation and overcome the obstacles that 

can appear. Otherwise, the project can be unsuccessful in terms of quality, time or 

money. 

We will study in detail different works in Catalonia, Spain, where the company Civil Stone 

use to work. It will be interesting to see some real cases and how they execute the 

works, how is the team organization and if they take care of the business profitably.  

Good planning of the work execution is the key to reach the agreed terms with the other 

parts of the project. It is important to start asking for some easy but essential questions. 

How to execute the works? When do they start? What are the goals and the purposes? 

However, a construction company has to focus on satisfying the established outputs of 

the project. To have a good initiation, they may know where to start working first. It is 

recommended to split the project into several parts, in order to divide each part by 

categories or classes. This method will clarify the job and is a good way to organize the 

project items. In other words, the main project may be divided into other small projects. 

Relations between the company and other organisms are crucial to have success. It is 

needed both an internal organization, such as setting up your team of work or establish 

storage areas and external organizations like the access to the work for the loading and 

unloading of materials. It is also important to review the measurements of the original 

project. Sometimes, it could have some mistakes, or the real scenario could have had 

changes from then until now. 

We will describe and analyze some important factors that may be looked in terms of 

economy, security, and quality. Economic planning is fundamental in order to have 

benefits and not losses. A project won’t be considered a success for a private company if 

they have losses. On the other hand, security has to be fulfilled at all times, from the 

beginning until the end of the works, whether there is someone working or not. Not only 

workers must be well protected, but good indications and warnings are required on the 



11 

 

perimeter of the works and the storage areas. We will see how to do an adequate 

enclosure of the work, affecting as little as possible traffic and pedestrians. Last but not 

least, contacts with other companies are necessary to contract services, materials, and 

other stuff. It is needed to ensure the quality of the services that you are hiring or 

renting to execute the works but trying not to exceed your initial budget.  

In terms of economy, there are two parts interested in not to have cost overruns in 

public civil works. Firstly, the public entity responsible to award a project, which is going 

to finance the project, and then, the construction company, that has to execute the 

works. Both of them need to adjust to the project budget and guarantee its quality. 

Nowadays the market accepts dangerously low bids due to the strong competition 

between construction companies, and this can affect the original project.  

The definition of the roles at work is another topic to be discussed. In addition to the 

construction manager, there are other charges of the public entities that will be involved 

in the coordination of the works. To assign a foreman is needed to manage with the daily 

works, to give instructions to the workers and to be in charge of the work when the 

manager is not there. The construction manager has to deal in the best possible way with 

all these organisms with fluent communication.  

To sum up, project execution works are very dynamic and changing. Problems can occur 

frequently and the main task of the construction manager is to solve them with ability. 

Good planning is essential to reduce uncertainties, with a monthly, weekly and even daily 

organization. We will get inside the works and we will see how to adapt to every 

challenging situation trying to achieve the best project execution. 

 

 

 

1.4 Limitations 

 

Developing a project is a very complex process. It will be tried to describe its most 

important issues through some examples, but they will be summarized. The intention is 

to bring new concepts to those who take their first steps in the field of construction. But 

We will get inside the works and we will see how 

to adapt to every challenging situation trying to 

achieve the best project execution. 
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that does not mean that in all projects these indications must be assumed. Each project 

must be treated independently.  

 

1.5 Research question 

 

If we could ask a question it would be how to make a project succeed. But this question 

is very difficult to answer, due to its complexity. This is why the aim is not to answer just 

one question, but more: how to do a good economic plan, how to organize the execution 

of the tasks to finish the works within the deadline but guaranteeing safety, how 

companies can make such low bids to be awarded and guarantee the quality of the 

project… To sum up, which steps should be followed in the execution of a project? These 

mentioned aspects and many other things are required to achieve a successful project. 

This thesis deals with all these issues so these and more questions should be cleared. 
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It is time to present the main concepts related to a project. It is important to say that 

most of the following descriptions are general, but others will be based in the Spanish 

construction system. This is because both the projects and the construction company 

that will be examined in the analysis are located in Spain. This fact doesn’t affect very 

much the construction procedure because planning and organization can be studied in a 

similar way despite being in one country or another. Nevertheless, some aspects such as 

the public tender procedure, the definition of the roles in the works or even economic 

planning could be different depending on the country.  

On the other hand, we are going to make use of some terms taken from Project Planning 

and Analysis (PP&A) course, taught at NTNU Trondheim University. This subject has 

some concepts that can be useful for the study of the works. In that case, we will present 

them and define any ideas we consider suitable for the project, always quoting the 

sources. 

 

2.1 Project definition 

 

A constructive project has different phases. We can describe three different phases 

(Samset, 2010, p. 29-35): 

- Front-end phase: It is when the idea of developing a project is thought. It can be 

defined by a public entity or a private company, but in both cases, teamwork is 

the key to make the project possible. Most of the time it needs coordination 

between more than one entity. It finishes when the decision to implement the 

project is taken. 

 

- Implementation phase: Knowledge of professionals in different areas is essential 

to define the main concepts of the project. We include in this phase the planning, 

organization, and execution of the project. It ends when the execution is done and 

all the outputs planned at the beginning have been carried out.  

2 Theory 
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- Operational phase: After the project execution, it is needed to see if the goals and 

purposes are fulfilled. For that, a certain time (months, even years…) is necessary 

to see if the results are as expected.  

  

These phases should be followed to achieve a successful project. It doesn’t mean that the 

implementation of these processes will guarantee success, but it is suggested not to skip 

any step to reduce the possibilities of a project failure. The more control and information 

we have about the project, the better to fulfill the aim. 

 

 

Figure 2.1: Phases of a project (Samset, 2010) 

 

Once the main phases have been presented, from now on we will focus on the 

implementation phase. In this phase more than one action takes place, and also several 

entities are involved. The initiation of the project starts with the definition of the project 

aims. After that, the planning phase follows to organize the works and the time required 

to implement the project. Planning can be modified during the execution of the works 

because sometimes unexpected troubles can appear once the works have started, and 

plans have to be modified. We will define afterward which are the companies or entities 

responsible to carry on every phase. Then, the execution and control of the works are 

done simultaneously. The execution of the project is done by the construction company, 

and the control is checked by an external company or a public organization if it is a public 

work, or it can be done by the final client if it’s a private project. The control is necessary 

to check if the execution is being done properly. Finally, the closeout is the time to make 

sure that every point defined on the planning has been reached. After that, we can 

consider the implementation phase completed. 
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Figure 2.2: Processes in the implementation phase (Samset, 2010) 

 

Even though we will have a look at all the processes related to the implementation 

phase, we will focus on the execution process which is the main topic of our study. 

 

2.2  Definition of roles 

 

In every project, there are so many people involved in it. We need to explain the role of 

the main important parts. Each one will have different functions in the work but, in the 

end, all of them will try to collaborate together to achieve a good performance.  

A project can be public if it is awarded by a public organism (if the construction company 

wins a bid), or it can be a private project if the client is directly a private company or a 

private person. Depending on each case, the organization chart is larger or smaller (Aja 

& Castro, 2005, p. 139-148; Kalkins, 2014): 

 Public project: In public projects, the main objective is to satisfy the needs of the 

people (neighbors, citizens, users…) to improve a present situation into a better 

scenario in the future. It can be the construction of new infrastructures or 

equipment or also repair some actual facilities. As we have said in the project 

definition, a control process is required during the execution of the works to check 

if things are going well. The relevant figures related to a public project are: 

 

- Client/Property: We call client or property to the person that is acting on 

behalf of the public entity, e.g. the city council, the government, etc. It is 
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common to have a presence of the public organization following the works 

because, despite the final user will be the citizens and the population, they are 

responsible to ensure that all processes are being done properly. For the 

construction company, they have to deliver the project to the public entity so, 

somehow, the public entity is their client or also called property.  

 

- Project manager (PM): It is the person contracted by the property to be in 

charge of the control process. His/her function starts in the pre-phases of the 

project, not just on the execution works. Usually, this person is a technical 

architect or an engineer that has done the project design, in its entirety or in a 

part. So, he/she knows better than anyone the insides of the project. This 

person is almost always hired by the property, so he works for an external 

company and he is just contracted for a particular project. But sometimes, it 

can be that the property has a responsible person that does this job too. In 

that case, the client representative and the project manager is the same 

person. 

 

- Construction manager (CM): It is the head of the construction company in the 

assigned project. The CM is responsible of carrying out the execution process, 

make good planning of the works to do, compose a team of workers, contract 

the materials and machinery needed to execute the works, among many other 

things. The project manager will supervise if the construction manager tasks 

are fulfilled. They might have a good relationship during the implementation 

phase and try to understand each other to get a successful project.  

 

- Foreman: It is the extension of the CM in the daily works. It has to attend the 

orders from the CM about the execution planning and be in charge of all the 

workers. He must be at work at every time and communicate any possible 

incidence to the CM. He might report the daily works and have control of the 

staff. He also has to control the entrances and exits of workers or machinery 

to the work and deal with other companies when receiving materials. The 

foreman reports directly to the CM, so their communication must be fluent and 

be given regularly. 

 

- Health & Safety Coordinator (HSC): The HSC has the function of ensuring that 

safety preventions are fulfilled in the work. It is designated by the property. 

He has to go to the work frequently to see if workers are properly equipped, if 

the closing of the work is fine, and if security elements are present. He can tell 
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to the CM to modify or adjust something planned if it is not as safe as he 

considers.  

 

- Workers: They are responsible for the execution of the works. Inside the 

workers, there can be different categories depending on the experience and 

the position of each worker. There are some workers that will be during the 

whole project execution, while sometimes some workers are just temporary 

because of a determinate work. This is common with specialized jobs. Workers 

can work directly from the construction company or they can be subcontracted 

too. They all have to attend the orders of the foreman. 

 

 

Figure 2.3: Simple organization chart of the roles in a public project 

 

This organization chart is for a typical small or medium project. In this type of 

project, just one construction company takes part in the execution process, as a rule. 

But in huge projects it is common to have more than one company participating and 

maybe some charges, as the CM or the PM, have several people, so the organigram is 

more complex. Anyway, coordination between all parts is essential to achieve a good 

project execution. To inform about the work situation, every week must be a meeting 

called site visit where the main charges are present (property, PM, CM, HSC…) to 

check that everything is going as planned. It is mandatory to do a report of every site 

visit and sign it to approve the points.  

 

 Private project: In private projects, we observe the same organization chart than 

in a public project. Figures of the PM and the HSC are also present. But in private 
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projects, we can find that the project manager can be responsible for elaborate 

the project from its initial phases and also to do the tasks of PM during the project 

execution. He can also do the HSC tasks if he is allowed too. The main difference 

in private projects is that is not needed a public contest to award the project. So 

the relation between the property and the construction company (CC) can be 

direct from the beginning and negotiate the terms and the budget. The property 

can also ask the CC to participate in the pre-phases of the project and elaborate it 

if the CC is qualified to do it. Quality certifications and safety controls at work are 

mandatory as in public projects, so the execution process doesn’t change so 

much.   

 

2.3 Work organization 

 

To achieve a successful project, a good organization of the work is the key. We will focus 

on the paper of a construction company. The works don’t start just on the execution 

phase. It is required a previous work to collect information about the project. We are 

going to show every phase needed to complete the process. The main figures here are 

the department of studies, in charge of the first phases, and then the role of the 

construction manager especially in the planning of the execution phase (Céspedes & 

Mora, 2009; Ardilla, 2017). 

1. Studies and tender of the work: The CC needs to do a research process before 

present the required documentation to the property/client (public or private 

organization). It should be interesting to visit the place of work in order to do 

some observations and extract information about the place. Some factors to 

analyze can be the road communications to the work site and the main 

distances from the closest cities because it can affect the supply of materials 

and products. Also, the connections and the general services (electricity, 

water, gas…) that affect the works have to be analyzed.  

 
With this information, it is easier for the department of studies to do an 

estimation of the costs and present a final offer to compete in the auction, and 

also give the requested documentation. 

 

2. Pre-start phase: We suppose the CC has won the public auction and it is the 

chosen one to execute the works. Now the figure of the construction manager 

appears. Before the start of the execution, he has to check the general budget 

studied before by the department of studies. He has to do a classification of 
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the items of the project by categories and ask the different suppliers to give a 

budget for each item. He has to be in contact with other companies to 

negotiate the prices of the materials. He also might think if it is needed to 

subcontract some specialized jobs or machinery.  

 

The CM has to do the planning of the works and an estimation of the 

equipment required to finish the execution within the deadline. He must select 

a team of workers to do the tasks and select a foreman to guide the workers. 

An important point is the writing of a health and safety plan. This plan can be 

started by the department of studies, but the CM has to finish it adding and 

modifying what is needed.  

 

Another important matter is to check if the measurements of each item of the 

project are correct. The responsible for elaborate the project could have some 

mistake or maybe is some item missing in the budget. The CM must do a 

review of all the measurements and check if they are right, before the 

beginning of the execution, and tell the PM if he sees something wrong.  

 

3. Project execution: To start the execution of the works is required to define the 

work methods with the team. Share the execution plan with the foreman and 

the workers is essential to define the tasks of each worker. Weekly meetings 

are recommended to be efficient in the execution.  

 
At the beginning of the works, it is needed to define the enclosure of the 

performance area. To do that the CM may have a meeting with the police or 

the security forces of the town because sometimes it can affect some streets 

or roads. It is usual to work on pedestrian streets or traffic roads, so the 

works modify the common use of public services. It is necessary to have the 

approval of the police or some public organism that can authorize the 

enclosure of the work. Also, warnings are mandatory to notify the people and 

announce they might act with caution in the surroundings. All the security 

elements must be present at all times. In the same line, another topic to treat 

with the police is the place of the storage areas. They have to verify if the 

storage area proposed by the construction company is adequate and the 

affectations are as small as possible. Sometimes is necessary to readjust the 

current traffic lines or modify some pedestrian zones.  

 
Another important point is the purchase of equipment and material. After the 

initial contacts with other companies for the acquisition of the items, it is time 

to make the final offers and select which items we will contract and which not. 
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It is common for the suppliers to do some final offers after negotiations with 

the CC with some discounts or lower prices than in the first contacts. Once 

suppliers have been decided and final offers signed, the CM may notify the 

foreman for the materials that will arrive at work. The reception of materials is 

important because they can modify the daily work, and also it needs the 

presence of a worker to warn the people and traffic on the entrance and exit of 

the vehicles.   

 

As the work advances, workers may take new measurements frequently, 

especially of the heights and dimensions of the terrain. After excavations, 

repairs and other works, it is useful to check constantly if the new levels are 

expected. The foreman is responsible of command these tasks. The dialogue 

between the foreman and the construction manager must be daily and regular 

to share the progress of the works and to do together a plan of the following 

days. Project executions are dynamic and can change from the expected 

planning. Then, know how to adapt and adjust to new situations is essential. 

The CM will have the last word, but it is good to have the opinion of the 

foreman because he knows well the daily manages of the project.  

 
The CM must follow if the execution is going as planned. The monitoring and 

evaluation of the tasks have to be done. The main points to fulfill are focused 

on the economic and technical plans. In the end, the budget has to be under 

control and the objective of the construction company is to earn money with 

the project, so this aim is shared with the CM. About the technical aspects, the 

quality of products and the quality of the realization of the works have to be 

satisfied. The PM will control that these parameters are fulfilled, but the CM 

has to ensure it too because if not, the CC will not finish the execution within 

the deadline. And this situation will cause trouble to the CC in terms of 

unexpected costs and an undesirable extension of time. To help in this task, 

quality controls may be asked to the suppliers to guarantee the quality of the 

materials and the works executed. Then, the results of these quality controls 

will be given to the PM and the property to show there were no irregularities in 

the procedures.  

 
It is common to have periodic meetings between the CM and the control 

managers (PM, HSC, and property) to analyze the realized tasks and to agree 

about the future plans. These meetings are usually done once a week. The CM 

and the PM must do also works certifications every month. Work certifications 

are required to sum up the measurements executed until then. The CM has to 
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write the certification and the PM has to accept it. If they agree with the 

terms, this documentation will be used to do partial payments, from the 

property to the construction company. This is often the way to do the 

liquidation of the budget, month by month, according to the partial 

measurements done. 

 

 

 

4. Work delivery: Once the project execution is over, is the time to deliver the 

project to the property. A final meeting is mandatory to check the lasts 

measurements and make sure that all the points have been done properly and 

the aims of the project are fulfilled. The foreman has to deliver the work diary, 

where he has done a diary control with the events happened, the number of 

workers and if it has been any incidence. 

  
The construction company has to give the final documentation to the PM, 

called as-built documentation. In it, a summary of the execution process is 

written and a list of documents must be added: delivery notes and invoices of 

the supplies used, final measurements, site visits record, quality test results, 

product guarantee, etc. The CC has the duty to ensure a one year guarantee 

to the property about all the products and the services done. This method is to 

ensure the quality of the execution process, so if something goes wrong with 

the services executed during the first year, the CC must repair it.  

 
If any of the parts want to complain about any term of the contract, they can 

present a claim at this time.  

 

In summary, project execution is a complex process that needs the cooperation of all the 

parts to make it possible. There will be situations where the construction company and 

the property may not agree. It is important to give in to the demands of others without 

creating a conflict. Good relations, transparency, and hard work will be the way to end 

the project in time and with the proper quality. 

 

Know how to adapt and adjust to new situations 

is essential. 
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2.4 Construction manager functions 

 

In the work organization process previously described we have seen several parts 

involved. Regarding the construction company role, the main figure is that of the 

construction manager (CM). He is in charge of the team of workers and responsible for 

supervising and leading the operations to execute the works. As a purpose of this project 

and in order to clarify the role of the CM, we are going to summarize the main functions 

of this figure in a list (Burger, 2019): 

1. Project Management Planning: 

o Planning of the entire execution of the project. 

o Present the required documentation. 

o Manage the necessary supplies and materials. 

o Fluid communication with other important roles (PM and property). 

2.  Cost Management: 

o Do an economic plan. 

o Have a daily control of costs. 

o Make the project solvent for the construction company. 

3. Quality Management: 

o Make sure that the project is being completed with a high-quality standard. 

o Get the quality certificates of all the equipment and services executed. 

o Guarantee the good quality of the subcontracted companies. 

4. Contract Administration: 

o Sign the corresponding contracts with the property. 

o Reach agreements with other suppliers to contract materials and services. 

5. Safety Management: 

o Ensure that correct processes are in place to make sure there are no 

accidents. 

o Make sure that the work meets all the legal requirements and follows the 

building regulation. 

o Check that the surroundings of the work site and the accesses are properly 

safe.  

 

As we have seen the functions of the CM are many and varied. He needs to have daily 

and detailed information about the works in order to take the best decisions with a 

general view.  
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2.5 Safety 

 

Civil engineering is a field where a lot of constructions are made every day, from big 

infrastructures such as airports, tunnels, railway stations or dams, to local performances 

as repairs or maintenance of roads and streets. No matter the dimension of the project, 

it is always mandatory to assume some safety measures to prevent any possible hazards 

at work. In this part, we want to sum up the main figures and elements related to safety 

in a work site and talk about its real value. As we have seen previously, the role of the 

Health & Safety Coordinator (HSC) is responsible for fulfilling all the parameters and the 

duties during the execution of the works (see HSC functions in 2.2 Definition of roles).  

 Health & Safety Plan (HSP): It is a mandatory document done by each contractor 

participating in a work that analyzes and studies the work site and proposes 

preventions to avoid the hazards. It is usually written by the department of 

studies and the construction manager. It must be drafted before the start of the 

execution work and the HSC has to approve it to allow the contractor to begin the 

works. The HSP is not a closed document; it can be updated and modified during 

the project execution. It must facilitate decision-making and the control of 

activities. Among the most important descriptions in the HSP, we can highlight the 

explanation of the work phases, general information of the project (location, 

description of important roles, etc.), climatology, previous performances, 

preventive measures, detailed description of the equipment and machinery, 

emergency data… There always has to be a printed copy of the HSP in the work 

site and be accessible to the staff.  

 

 Incident reporting book: This book has to be present in every work site in order to 

control and monitoring any incident that occurs. The HSP must have access to this 

book and every time he visits the work he has to write and sign if the HSP is been 

followed or if there is some incidence. A weekly check is common from the HSP. 

He checks if the workers are wearing with the safety elements and using the 

equipment properly or if the enclosure of the work site is appropriate, among 

other things.  

 

 Workers role: Workers are in potentially dangerous conditions in the work site. It 

is a place where the handle of vehicles, machinery, and tools is required. 

Executions of projects are all the time in constant activity, sometimes working at 

different heights or with dangerous materials. So, workers have to meet some 

requirements before the work to know how to be safe and use the equipment 
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properly. They must be trained and educated by his construction company or a 

specialized company about the preventions and hazards of their jobs. Depending 

on the role at work, some charges need more hours of training for a determinate 

position. Then, once at work, they must wear some general protection elements: 

clothing, gloves, hardhats, fire protection, glasses, etc. And if there is a special 

task that requires other protections, these must be taken too. Likewise, they have 

to keep informed of initiatives and new rules that can appear in the future and be 

always aware of the risks at work.  

 

 Other elements: We can remark other elements regarding safety measures, such 

as a first aid kit, that must be in any execution process. It is useful for the first 

aids in little troubles or to attend a worker before the attention of the health 

services. Also, emergency data needs to be present at work. Every worker has to 

have access to emergency numbers and medical care directions.  

 

Safety at work is a complex topic that has to be fulfilled by every member of the work 

site. It is sure that is not possible to take out the possibility that a hazard occurs 

anytime, but the aim is to reduce as much as possible the risk of suffering damage. In 

the end, safety is the most important issue in project executions, so prevention, 

information, and awareness are the keys to achieve a safe workplace. (Pallav & Sahu, 

2006). 

 

 

 

Construction companies have to ensure that all their projects and their workers are 

supervised to ensure a safe place. For that reason, CC might have some certificate that 

confirms their performances are in a good way.  

 

2.6 Economy 

 

The economic factor is one of the most important aspects for every member of the 

project. Both the property and the construction company are interested in the budget. 

Safety is the most important issue in project executions, so 

prevention, information, and awareness are the keys to 

achieve a safe workplace. 
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About the property, they are not interested that the project has cost overruns. And the 

construction company wants to perform the works and obtain benefits at the end of the 

process. Then, all the parts are considering the economy in the implementation process, 

some are more focused on the costs and others on the profits. We will talk briefly about 

some important points related to economic planning and how to manage them.  

 

2.6.1 Cost overrun 

 

Cost overruns are unexpected incurred costs that are common in all kinds of public 

projects. We need to define the different costs that we can find in a project before to 

analyze what cost overrun (CO) is (Magnussen, 2009, p. 6): 

- Estimated costs (EC): These are the costs forecasted at the initial phases of the 

project, before the decision to implement the project is made.  

 

- Budgeted costs (BC): These are the costs determined at the decision to build the 

project. The property has to develop the budget, item by item, before the 

beginning of the execution.  

 

- Actual costs (AC): These are the costs presented at the end of the project 

implementation. After the execution, there may have been some modifications 

that produce changes in the initial costs.  

 

So then, cost overrun occurs when the actual costs are higher than the budgeted costs: 

CO    AC > BC 

 

We are going to look at the most current mistakes that produce cost overrun in public 

projects (Alinaitwe, Apolot & Tindiwensi, 2013; Wroblewski, 2018): 

1. Underestimation of the project difficult or complexity.  

2. Unrealistic cost estimation.  

3. Unplanned costs. 

4. Changes in project scope. 

5. Bad communication between parties.  

6. Poor schedule management. 

7. Poor monitoring and control. 
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8. Inadequate financing. 

9. Project delays. 

10.  Lack of leadership. 

11.  Lack of coordination. 

12.  Lack of a contingency plan.  

 

Bad organization before and during the implementation phase is responsible for having 

cost overruns in several projects. After seeing the main problems that can affect the 

budgeted costs, we will remark which solutions can be taken to solve CO worries 

(Viswanathan, 2012): 

1. Identify problems on time. 

2. Do a good project plan. 

3. Manage as much information as possible. 

4. Meet user needs better. 

5. Use good scheduling tools. 

6. Review similar projects (if possible). 

7. Converge faster on a suitable solution. 

8. Make sure the stakeholders are on the same page. 

9. Check the capabilities of a provider before hiring.  

10.  Constantly track and measure progress. 

 

These points will help us to prevent and to solve problems that can affect the budget. 

Despite the initial studies of the project are in charge of the property and the PM, and the 

CC is often just in charge of the execution process, it is useful to be aware of the topics 

that can cause troubles in the global project because all the stakeholders are interested 

in having a successful project. It is required a good knowledge of the economic situation 

and responsible implementation of their actions from every member involved in the 

project to avoid CO. 

 

2.6.2 Cost estimation 

 

In order to avoid cost overruns in projects, it is convenient to analyze the budget in the 

earlier phases of the project. To do that, there are several methods that help to do a 

good estimation of the costs. One of these methods is the Successive Cost Estimation 
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(SCE) represented through the Successive Principle (SP). The main characteristics of this 

principle are the following (Klakegg, 1994; Lichtenberg, 2006; Johansen et al., 2014): 

- It considers a top-down organization instead of a bottom-up pyramid. This means 

the module is divided into different submodules. An overview of the project is 

done, but not detailed. Each submodule is then refined in greater detail. So it 

consists in divide the information in smaller parts to analyze it better. 

 

- The most important elements are considered first. The most valuable items have 

a great weight regarding the total budget. The SP gives more importance to these 

items to identify better where efforts should be focused on. 

 

- It considers every item and it is based on subjective estimations. Estimation 

methods are not exact, they just try to get close to the final costs, managing the 

more information they can to avoid unexpected costs. Qualified people with 

experience and knowledge on the topic are required to do these estimations. 

 

- It is based in statistical calculations. It considers the possible uncertainties that 

can affect the real costs by stochastic estimations. According to the wide ranges 

that exist between the costs of the same item, it is possible to find out the 

percentage of the uncertainty of the final cost respect the expected cost. 

 

The SCE needs a group work to elaborate an estimation of the costs. It will evaluate the 

risk of every item by quantifying uncertainties and make them visible. Using probability 

calculations it is possible to make accurate prognoses of the costs.   

This method it is widely accepted in European entities, especially in the northern 

countries. It is more used in the initial phases to estimate the costs before the beginning 

of the execution processes, but it can be also used during the implementation phase to 

adjust the costs.  

 

2.6.3 Budgets 

 

In order to understand future explanations, it is convenient to introduce some aspects of 

the budget. Owing to the fact that the projects that will be analyzed follow the Spanish 

laws, some fees and tax values will be described according to this situation. But it can 
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change depending on the country where the works are executed. We will distinguish 

between three different budgets: 

- Material execution budget (MEB): It includes the cost of the materials, workforce, 

tools, and equipment required to execute the tasks. When the costs of the items 

are described, it is usually referred to this budget. 

 

- Contract execution budget (CEB): This budget adds some other costs to the 

material execution budget. First, general expenses (+13%) such as the cost of 

the construction manager, foreman and other members of the construction 

company from the administration department or auxiliary members. Then, 

another fee is included, called industrial benefit (+6%), and represents the 

margin of gain that has the CC for executing the work. So that the CEB is the 

result of adding a 19% of value to the MEB. It is usually used when saying the 

total amount of money a project.  

 

- Contract execution budget plus taxes (CEB + VAT): It includes the value added 

tax (21%) to the contract execution budget. It is not common to have into 

account the VAT when negotiating with suppliers or doing economic plans, even 

though at the end it will be paid.  

 

 

 

2.7 Quality and environment  

 

A construction company must guarantee in any project some minimum requirements 

needed to develop the execution process in a successful way. We have seen the 

parameters related to safety, but now we will talk about quality and environment 

measures.  

 Quality: Maintain quality during all the phases of the project is essential to 

achieve a successful process. The property will always demand a good quality of 

the services, materials, and equipment executed. On one side, construction 

CEB = MEB + general expenses (13%MEB) + industrial benefit (6%MEB) 

CEB = MEB + 19%MEB (VAT excluded) 

CEB + VAT = CEB + 21%CEB (VAT included) 
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companies may have a certification of quality. On the other side, suppliers must 

always give quality certificates of their products in order that the property can be 

sure of their origin and their properties.  

 

 Environment: It is common in civil works to modify and change the disposition of 

a place to carry out the execution of a project. This can affect the natural 

environment. Construction companies may avoid the negative effects that can be 

caused in the environment. Projects have to be fully integrated into their 

surroundings. In order to do that, in each project, the CC must elaborate an 

Environment Management Plan (EMP) and a Waste Management Plan (WMP) with 

preventive measures they will take to respect the environment and to explain 

what they will do with the management of the extracted materials.  

 

With these standards in quality and environment, companies are proving their 

commitment with any project they are involved. It is important to consider everything 

about a project to have success.  

 

2.8 Project development and evaluation 

 

Projects have different phases from its beginning until its end. They have a lot of work to 

do before the implementation phase and they don’t finish when the execution is over. To 

analyze a project in its whole it is needed to see it over time, with perspective. Despite 

this project is more focused on the execution process, and we will analyze deeply the 

project management phase later, we want to introduce some aspects about project 

governance and other elements that correspond also to other phases of a project. We 

think it is relevant to have a general idea of all the concepts related to a project.  

 

2.8.1 Stakeholders 

 

When a project is developed, many different parts are involved in. We have seen in 2.2. 

Definition of roles the members that take part in the implementation phase. But as it was 

said, a project has more phases, so we want to show the main parts that we see in a 

project, in all its phases (Samset, 2010, p. 20-26):  
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- Commissioner: Also called property/client. They are responsible for the existence 

of the project. They develop the initial idea in the front-end phase. Its role in the 

implementation phase is secondary. They have to supervise the project execution 

but they usually delegate the control phase to a project manager. When the 

execution is over, they must analyze the effects and repercussions of the project. 

This study must be done both short and long term.  

 

- Contractor: Construction company role. They can sometimes be involved also in 

the pre-phases of the project but is not common at present. Their job is quite 

limited to the implementation phase. They are responsible for turn the inputs into 

outputs. 

 

- Users: They are the beneficiaries of the project execution. A project is normally 

done to satisfy the user. They can be a group of people or populations in its 

whole. They are not involved in the front-end phase, neither at the 

implementation phase, but they are important to analyze the project at the end. 

The level of success of a project will be mainly based on the satisfaction of users.  

 

These are the three main stakeholders of a project. In summary, we can say that the 

commissioner appears first and think about the idea, then the contractor executes the 

project and, in the end, the user takes advantage of it. About the commissioner, we can 

describe it as Project Governance and also we can define the contractor doing the 

functions of Project Management. We will see afterward which elements are they more 

focused on and the difference between them to have success.  

 

2.8.2 Logical Framework Approach 

 

Once presented the stakeholders we can talk about how to summarize the strategy in a 

project. The responsible for this task is the project governance (property). They have to 

ensure that the project will be carried out properly and present the aims and purposes 

that every member has to complete. To do that, many different methods can be followed 

but we will present a simple an effective system: the logical framework approach (LFA) 

(Samset, 2010, p. 188-199; European Integration Office, 2011). The LFA is used to be 

sure that the project is: well designed, described objectively, clearly structured and can 

be evaluated. In this line, it helps to identify the needs of the stakeholders and shows the 

potential risks and uncertainties of the project.  
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In the LFA the execution of the project is just the consequence of an initial idea and a 

future purpose. The aims of the project can be fulfilled at the short or long term and the 

implementation phase is the way to reach them. We are going to describe how to analyze 

the different steps with the LFA in order to clarify and organize the project. To do that, 

the use of the logical framework matrix (LFM) is useful to define the corresponding roles 

and to connect the links between every phase. In the LFM there are four elements that 

must be considered to fulfill the aims, and these are: 

- Inputs: Those things that are needed to implement the project. Personnel, 

economic resources or equipment are common inputs that are necessary for every 

project. They need to be defined to be able to realize the activities.  

 

- Outputs: Immediately after the implementation phase, outputs are the first 

fulfilled aim. They are the tool to reach the goal and purpose. Outputs are usually 

material and tangible things result of the activities done by the construction 

company.  

 

- Goal: They are the first effects associated with a project. The goal is the link 

between the project execution and the purpose. The users are interested in the 

realization of the project goal because it is a direct cause for them. The realization 

of the activities by the CC is done to accomplish the goal.  

 

- Purpose: This is the main reason why the property is interested in realizing and 

executing the project. It is a long-term effect. It doesn’t affect a determinate 

group of people, but the society or the way of living. The purpose has to be seen 

as a benefit for the population after a certain time.   
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Figure 2.4: Objectives of each stakeholder (Haavaldsen et al., 2018) 

 

Every stakeholder is more focused on an aim than another one (Haavaldsen et al., 

2014). As it has said, the role of the CC is to turn the inputs into the outputs to achieve 

the goal. Then, people are more interested in the short-term effects of the goal benefits, 

and public entities are focused on achieving the purpose of the long-term effects. On the 

other hand, all these elements could be affected by uncertainties. The handling of 

information will be determinant to reduce these uncertainties and fulfill the aims. 

The LFM is more complex than the description done, but this is enough to summarize the 

topics of the project and to apply the LFA. We will see more in detail in the analysis part 

how to deal with the risks and we will identify the objectives of each member of the 

project. 

 

2.8.3 Success criteria 

 

To evaluate the success of a project we will describe five key indicators that will tell us if 

a project is successful (Samset, 2010, p. 12-18 & 248-256). The elements are the 

following: 

- Efficiency: It is the capacity of performing the activities of a project taking 

advantage of the resources in the shortest possible time. It is a measurable factor 

because it considers the productivity of the implementation process. Concepts as 
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time, quality and costs define the efficiency of a project. It is evaluated in the 

execution phase when inputs are becoming outputs.  

 

- Effectiveness: It is the capability of producing the desired result. It is not a 

measurable item because it does not quantify the number of resources needed to 

achieve the aim, as efficiency does. Effectiveness defines if the goal has been 

reached, so it is a short term indicator that can be analyzed after the 

implementation of the outputs. 

 

- Impact: It is the effect that the project causes to the people, the society, the 

environment, etc. The main group of people that will consider the impact of the 

project is the satisfaction of the users. It is difficult to measure the exact impact 

of a project but depending on its repercussion at the medium-term and long-term 

we will see its positive and negative effects.  

 

- Relevance: It means the efficiency of the project with respect to the goal 

achievement. Relevance indicates if the needs of the users have been solved after 

the implementation of the works. It will show if the aims were well identified.  

 

- Sustainability: A project is considered sustainable if it satisfies the real needs of 

the users without compromising the needs of future generations. Sustainability 

combines three main elements that are relevant to its evaluation: economy, 

environment, and social aspects. These three elements have to be efficient at the 

short-term and also at the long-term.  

 

 

Figure 2.5: Key indicators of success to evaluate projects (Samset, 2010) 
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As can be seen in figure 2.5, the success criteria that are used to evaluate projects are 

found both in the project execution as at long-term phases. It is necessary to carry out a 

long process to analyze the results of a project, so it takes time to make a good 

evaluation of it.  

 

2.8.4 Different perspectives  

 

Regarding the role of the main members, they take care of following some of these key 

elements depending on their charge. As we have introduced in 2.8.1. Stakeholders, we 

can distinguish between the project governance – the commissioner – and the project 

management – contractor – (Samset & Volden, 2015). They have different perspectives 

in terms of fulfilling the elements of success.  

The Project Governance (PG) is concerned in global aspects of the project, looking for 

long-term elements such as relevance, effectiveness or sustainability. They are focused 

on reach the goal and the purpose of the project. Their strategic performance is essential 

in the first phases of the project to do an effective and realistic plan that answers the 

needs of the users. They must be sure that the investment in that project is useful.  

The Project Management (PMM) is related to the head roles of the construction company, 

especially the role of the construction manager. They are focused on the elements that 

affect the implementation process. Cost, time and quality - efficiency terms - are the 

most important factors to be considered by the PMM. Instead of relying on a strategic 

plan as the PG, the PMM has to be good in tactical performance. They must be able to 

adapt to external conditions during the execution process in order to be efficient.  

Despite each part work to fulfill different elements during the project, it is needed the 

achievement of the objectives of both parts to obtain a successful result. In figure 2.6, it 

can be observed that the project governance is more concerned in the society while the 

project management is focused on the project itself. But if they do not both do an effort 

to collaborate together, success won’t be achieved.  
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Figure 2.6: Different perspectives of each member (Samset & Volden, 2015) 
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3.1 Key questions 

 

What to do? 

Once presented the main topics related with a project needed to understand the 

implementation process, we will describe the methodology used in this thesis to get the 

required information to do a complete analysis of the constructive procedure and to show 

how to implement the data. As it is known, the purpose is to get involved in the 

execution of the projects and to share real experiences to improve the knowledge in this 

area and contribute to solving doubts about it. 

In order to analyze the implementation phase, two project executions will be studied. 

These works are located in Catalonia (Spain) and were awarded to the company Civil 

Stone. Afterward, we will describe better both projects, but the objective is to have an 

overview of the processes that are required in the work and check the main important 

points that take place such as safety, quality or economic control.  

In summary, we will focus on the procedure that a construction manager should follow to 

achieve success. Work organization, deal with suppliers and coordination with other 

parties have to be well managed by the CM. Supervise at all times the works, have good 

communication with your team and be able to adapt to new situations are the key to 

reach the aims.  

 

Why do this? 

The objective of this thesis is to show the inside of a construction company paper in a 

project execution phase, and especially the role of the construction manager. It has been 

presented the roles that are found in the work, a common scheme of proper work 

planning and the functions that a CM has to carry out. We want to show the procedures 

that are involved in a project and bring them closer to the people, particularly to those 

who are motivated to work in the execution of the projects in the future.  

3 Methodology 
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Personally, as a civil engineer student, I have always been interested in civil works, 

buildings, and construction. This thesis is a good opportunity to help other students to 

have first contact with these topics, not just from a theoretical way but from real 

experiences. To do that, the analysis of some real works will be shared and their main 

aspects will be discussed.  

In a general perspective, we want to analyze the behavior of the project management 

team in the implementation phase. And more in detail the role of the CM, which is 

essential to lead the works. It is significant to show their tasks and see which topics are 

in their scope. It will be useful to observe real situations to get used to typical aspects 

that usually take place in every project execution.  

 

How to do it? 

The methods used in this thesis are basically two: literature review and realistic cases of 

study. We will explain why the use of these procedures is the best way to analyze the 

implementation process.  

About the literature review, information extracted from Project Planning and Analysis 

subject (NTNU) has been presented to understand better some general concepts related 

to all the phases of a project. Although we are focused on the execution processes, it is 

necessary to put in context other procedures that also take place during an ordinary 

project. There are also included articles and written documentation that respond to the 

clarification of concepts about different topics in construction.  

On the other hand, we will do an analysis of two real cases corresponding to recently 

executed projects. For this part, the data will be obtained from the Spanish construction 

company Civil Stone, which is responsible for executing the works. The reason is that I 

have worked in that company and I have been involved in those projects as an assistant 

of the CM. So I know from a direct way the procedures that have been taken and the 

troubles that have occurred in those works.  

Following this approach, a combination of practical knowledge of the subject based on 

observation and experience, and also the collection of documentation by Civil Stone will 

be adequate to develop the analysis of the project and their relevant conclusions. This 

procedure will be reliable to elaborate a consistent thesis. 
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3.2 Other descriptions 

 

Research methodology 

As for the theory, all the articles, books, reports, and other elements used to write the 

thesis or to better understand the most relevant concepts are detailed in the references. 

But it is necessary to mention the information sources that have been used to describe 

the practical part (analysis) where projects are examined. To obtain the data, I have 

been in contact with three construction managers (Fernando Ares, Jordi Campreciós, and 

José Iriarte), two foremen (Marco Antonio Tolosa and Daniel Domínguez) and an 

administrative (Sandra Arbós). All of them are employees of the construction company 

Civil Stone and they have been involved in the projects analyzed. Even though I have 

participated in the projects, they have helped me to contrast my ideas and validate the 

explanations.  

 

Strengths and weaknesses  

Regarding this method that combines theoretical concepts from literature with real cases 

of study, it is time to analyze the advantages and disadvantages that can be found.  

The decision to investigate this topic is to have contact with real projects and consider 

the procedures that take place on them. It is a good opportunity to put into practice the 

elements studied previously and check if all the concepts that appear are well known or if 

there are unexpected topics that were not considered.  

It is also important to describe the role of a construction company based on real 

experiences. Analyze the execution of several projects allow us to obtain suitable 

information about the functions of these entities and its members, especially the role of 

the construction manager. Conclusions obtained from these works will not be estimations 

or suppositions, but true facts that have been occurred in real projects.  

On the other hand, there are some factors that may be unfavorable to get clear 

conclusions. Firstly, two real projects will be analyzed and we will obtain conclusions from 

them. But, as it has been detailed at the beginning of the thesis, every project is 

different and the stakeholders – project governance and project management – may 

adapt to any situation. We will observe the procedures of some particular projects but 

this does not mean that other projects have to be done in the same way. 

Our cases of study take place in Catalonia, Spain, so the analysis is focused on the 

Spanish system. This situation will be useful to understand their way of working and of 
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course it can be used to clarify some doubts about the execution processes. But it is good 

to know that every country has different regulations and also the organisms and entities 

involved in the projects can have other roles than described in this thesis.   

The projects that will be analyzed are not huge projects. The stakeholders involved in 

them can be well described than in a big project, and also when talking about safety, 

economic planning or suppliers contact, it will be easier to summarize their functions. In 

bigger projects, complexity is higher and more parties are implicated, so it is more 

difficult to do an exhaustive analysis.  

Despite a project has more phases, we want to highlight the execution procedures. This 

project is a good reference to get used to the implementation processes that take place 

in a work site and see how to manage different situations. Then, it is necessary to know 

that we are going to analyze the projects in a general view, but rather particular 

examples that can help us to understand some facts in constructions.  

 

Qualitative and quantitative data  

About the documentation managed in this project, there are both qualitative and 

quantitative data. We will see some elements like economic planning or the definition of 

the roles that can be analyzed in an objective way. It is obvious that if the project 

exceeds the budgeted costs it won’t be considered a successful project. But many other 

things, such as safety measures, daily planning or decision-making are not measurable. 

So some conclusions and decisions made during the work execution can be discussed if 

they are useful to the project, or if another alternative could be chosen instead.  

As it is well known, execution procedures are dynamic and they don’t have just a single 

solution. This implies that just a few things can be measured objectively, but a lot of 

them have to be evaluated with perspective. At short-term, quality certifications must be 

requested to ensure the quality of the materials, and routine controls must be done to 

check the signs of progress. But it takes time to analyze if the purpose of a project has 

been achieved. In addition, it is possible that some experts may not agree with their 

opinions about a project. This is due to not being able to quantify some items of the 

execution processes.  
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4 Analysis 
 

In this part, we are going to analyze two civil work projects that have been recently 

executed. As it has said, we will focus on the implementation phase, paying attention to 

the processes carried out by the construction company. Both of them are public projects, 

which means that the CC won a public auction. In both of these projects I have been 

personally involved so I will talk from my own experience.  

First, we will do a presentation of the Spanish construction company Civil Stone and also 

give relevant information on their projects. We will see where are they located, the aims 

of the project, what is needed to do and other general descriptions. Then, we will have a 

look at the previous steps required to start the works, such as the enclosure of the work 

site or the safety elements, needed to elaborate the health and safety plan. Also, we will 

see how to choose a proper entrance and exit of vehicles to the work site and where to 

select the location of the storage area, to store the equipment and the materials. Before 

the beginning of the works, measurements should be checked because if there is a 

mistake it can affect the budget. 

Then, we will go into the execution processes, seeing the planning of the works and how 

are they organized. We will comment on how the procedures are developed and why we 

have chosen this order. A good economic plan is essential not to exceed the expected 

budget. To do that, we will divide the items into categories and we will see which ones 

deserve more attention than others. Relations with other suppliers are necessary to 

reach agreements on the price of the materials. Also, we will describe the roles of the 

leader members in both projects, and what happens in their meetings when the site visits 

take place.  

After the execution of the works, we will show some real documents related to the 

project, as work certifications, and we will summarize the procedures that have taken 

place during the implementation phase.  

In the end, we will make conclusions from both projects, analyze the pros and cons and 

observe what has been done well and what has not. The objective is to show real 

scenarios and to help students that want to be future construction managers how to 

manage, coordinate and supervise the execution of civil projects.  
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4.1 Construction company presentation 

 

Construction is understood as the technique of manufacturing buildings and 

infrastructures and also the work of rehabilitation and restoration. To carry out this work, 

companies are required for their direction and coordination, through projects and 

planning. Depending on the size of the project, construction companies can also 

collaborate in the pre-phases of the project, not just on the execution process. That 

usually happens in huge projects with big budgets. But in small projects, they just do the 

execution of the works.  

For this thesis, we will work on real projects executed by a Spanish company, Civil Stone 

(CS). This company was created in 2010 in Barcelona by a group of people with previous 

experience in construction services. They work specially in the execution of urban works, 

infrastructures, buildings, and rehabilitation. They are also specialized in structural 

reinforcement works. CS works with public and private entities, engineering companies 

and public organisms. They usually work in Catalonia, but they have also worked in other 

Spanish communities such as Valencia, Madrid or Extremadura.  

CS has its main office in Rubí, Barcelona, Catalonia. They also have a warehouse in the 

same city. They have worked in these 8 years in 180 works. Actually, they usually work 

at the same time in 7 or 8 different works.  

The company is composed of around 25 members distributed in different departments. In 

the administration and finance accounting department they are in charge of the customer 

services, they deal with other companies and they take care of the files and 

documentation and also of the required payments. There is also a department of studies. 

This is one of the key parts of the company because all the work starts here. They are 

responsible to submit the necessary documentation to apply for the designation of a 

project. To do that, economic planning is indispensable in order to do an adequate offer 

to win the public auction.  

Regarding the work execution, they have 4 construction managers and a group manager 

that supervises all the works. They lead and coordinate the works. We will talk more in 

detail about their functions later. Finally, CS has a group of workers (operators, 

bricklayers…) that execute the works, under the supervision of a foreman.  

Public projects are more frequent in CS, but they also do some private works. In that 

case, the department of studies is highly qualified to develop a project idea and propose 

it to the client. Anyway, most of the projects they are involved in are public.  
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As can be guessed by the number of workers, Civil Stone is not a company involved in 

projects of great magnitude. They work in medium and small projects, in a local area. 

Sometimes in a more national ambit, but it is not an international company. Therefore, 

they subcontract regularly some construction equipment and machinery just for the 

works they need to. So, when the work is over, they can return the equipment without 

standing it in the warehouse. That is usual with huge vehicles or uncommon machinery.  

About the workers, they also combine some own workers with workers subcontracted 

from other companies. This fact can occur if the project is quite big and they need many 

workers but for a certain time, or also for some particular jobs such as topographers or 

framers.   

With this summary, it will be easy to understand some future concepts now that the main 

descriptions have been made. We will see the roles that every member has and the 

significance of each position. 

 

 

Figure 4.1: Civil Stone company logo 

 

Official certificates (see Appendix 1: Quality certificates) 

 

- Health & safety: Civil Stone has a certificate of health and safety that follows 

international rules. This certificate is based on the standard OHSAS 18001 

(Occupational Health and Safety Assessment Series). It enables organizations to 

demonstrate that they have a system in place for health and safety. 

 

- Quality: The CC Civil Stone has a certificate following the standard UNE-EN ISO 

9001 that confirms the quality management system that the company has in 

building and civil works. 

 

- Environment: Civil Stone has a certificate that follows the standard UNE-EN ISO 

14001 that guarantees they take care of vegetation, pollution, soil, landscape, 

and other factors. 
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4.2 Work n.1: Outdoor basketball court  

 

4.2.1 General information 

 

Before the execution of the works: 

 Project title: Executive project for the construction of an outdoor basketball court 

in Jardins de Can Ferrero and for the redevelopment of a parterre in Carrer 

Química. 

 Location: District of Sants – Montjuic, Barcelona, Spain 

 Main description: Construction of an outdoor basketball court and redevelopment 

of a parterre 

 Award date of the project: February 2018 

 Expected date to start the works: March 2018 

 Expected duration of the works: 2 months (60 days) 

 Bid price: 122.788,44 € (CEB) 

 Awarded price: 104.877,13 € (CEB) 

 Award coefficient: 0,854 

 Percentage reduction: 14,59 % 

 Number of budget items: 56 

 Client / Commissioner: BIMSA (Barcelona d’Infraestructures Municipals) 

 Guarantee term (of the CC): 2 years 

 

After the execution of the works: 

 The real date of the start of the works: March 2018 

 Real duration of the works:  65 days (+5 days) 

 Modification of the budget: Yes 

 Final price: 115.182,66 € (+9,83 %) (CEB) 

 The final number of budget items: 67 (+11) 
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4.2.2 Project description 

 

The first project we will analyze is composed of two different performances in a nearby 

location. These performances consist basically in two main points: the construction of an 

outdoor basketball court and the redevelopment of a parterre. Both performances are 

located in the district of Sants-Montjuic, in the city of Barcelona (Spain). This is an urban 

area located southwest of the city. The first performance is in Jardins de Can Ferrero 

park and the second one is in Carrer Química (street) and they are separated by 900 

meters.  

It is important to highlight that the following descriptions are obtained from the original 

project. This is just a summary to understand the aim of the project and know the 

intentions of the client. This means that could be some changes in the execution of these 

tasks, but we will describe the executed tasks later when describing the work plan.  

We will start describing the outdoor basketball court work:  

It consists in to replace a current gravel basketball court by a concrete basketball court in 

a park that is located between some buildings of a neighborhood. The approximate 

surface of the court is 1.100 𝑚2. Actually, the court will include two basketball courts and 

one volleyball court, but to simplify the explanations we refer them just as a big 

“basketball court” because they are all in the same concrete slab. The performance is in a 

park which is green space, so there are neither pedestrian streets nor traffic lines 

affected.  

There are also lighting tasks consisting of change some existing streetlights and 

introduce new electrical wiring and new streetlights too. Also, change several sewer 

grates and install sports equipment is required.  

Tasks to do: Excavations, earthmoving, demolitions, lighting, sewerage, paving, and 

urban furniture. 
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Figure 4.2: 3D view of Jardins de Can Ferrero (Google Maps) 

 

 

Figure 4.3: Current state of the gravel court (original project) 
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Figure 4.4: Future state of the concrete court (original project) 

 

Then, we are going to describe the redevelopment of a parterre performance:  

The main performance consists in modifying the current dimensions of a parterre (level 

space occupied by an ornamental arrangement of flower beds) of 200 𝑚2 because it is 

very wide now and it affects pedestrians, so they want to reduce its wide 1,5 m. The 

distance from the road to the parterre is small and they want to make it larger in order 

to improve the mobility of the pedestrians to walk on a wider sidewalk. There are also 

labors of gardening and irrigation in the parterre. They want to substitute some actual 

tubes of the irrigation system for new ones and improve the irrigation method.  

Apart from that, it is necessary to replace some existing panots (small slabs with a flower 

inside or strips, typical of the sidewalks in Barcelona) and replace other elements of the 

street.  

Tasks to do: Demolition, paving, gardening, irrigation, and urban furniture. 
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Figure 4.5: 2D view of Carrer Química (Google Maps) 

 

As we will observe in the following two pictures (4.6 and 4.7), the current dimensions of 

the parterre disturb the path of the pedestrians because the sidewalk that is close to the 

road is very narrow (longitudinal right side of the parterre). If we compare the current 

situation in picture 4.6 with the new proposal situation in 4.7 we can see a reduction of 

the dimensions to make the sidewalk wider and more comfortable to the walkers.  

 

 

Figure 4.6: Current dimensions of the parterre (original project) 
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Figure 4.7: Proposal for the new dimensions of the parterre (original project) 

 

4.2.3 Preliminary works 

 

4.2.3.1 Perimeter fencing 

 

Before the beginning of the works, the construction company has to elaborate the health 

and safety plan (you can see the description of the HSP in 2.5 Safety). One of the most 

important things in the HSP is the decision of how to do the enclosure of the work site. 

Pedestrians and vehicle paths have to be affected as little as possible. We are going to 

see which idea we had to make the perimeter fences in this project. We will begin with 

the basketball court area.  
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             Permanent enclosure (Heras fencing)           Temporary enclosure (Crowd control barriers) 

Figure 4.8: Perimeter fences in Jardins de Can Ferrero (original project) 

 

In figure 4.8 it is presented the proposed enclosure of the work site. It is possible to 

distinguish different enclosures. On one side, the perimeter of the basketball court will be 

fenced from the beginning until the end of the works (red lines). It is the main 

performance and there will be tasks to do at all times. On the other hand, there will be a 

temporary perimeter fence (blue lines) due to specific tasks that won’t take the whole 

work time. These tasks are related to lightning procedures. It is necessary to introduce 

new electrical wiring to illuminate the court. Actually, there are just two streetlights that 

give light to the court. They want to replace the current spotlights to improve light 

quality and also introduce two new streetlights two illuminate the court better. Then, it is 

required to connect the new wire to the electrical grid. That is the reason for the 

temporary enclosure; make a ditch to connect the wire to a public connection in order to 

bring electricity to the streetlight system. It will be necessary to enable the passage to 

the pedestrians when these tasks are carried out introducing a plate over the ditch.  

Now we are going to analyze the other place of work, the performance in the parterre in 

Carrer Química. This stretch of the street affects the entrance of two residential buildings 

so we will try not to prohibit the main entrance during the whole execution phase. So 

that there will be two different phases of enclosures.  
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Figure 4.9: Perimeter fence in Carrer Química (1st phase) (Civil Stone) 

 

In the first phase, we are going to keep the entrances to the buildings free and let people 

walk on the left side of the parterre. The first task will be focused on reducing the 

dimensions of the parterre on the right side, close to the road. Perimeter fencing will be 

mainly done of Heras fencing (see Appendix 2), but the fences that will delimit the 

temporary passage will be crowd control barriers (see Appendix 2). With this solution, 

neighbors won’t be very affected by the works, approximately during the first month of 

work. 

 

Heras fencing Crowd control barriers 
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Figure 4.10: Perimeter fence in Carrer Química (2nd phase) (Civil Stone) 

 

In the second phase, we will change the perimeter fence. In this phase, the main task is 

to replace the current sidewalk pavement by new panot slabs (see Appendix 2). To do 

this, it is necessary to temporarily close the entrances to the affected buildings (left 

side). The reduction of the dimensions of the parterre will be done and also other tasks 

like installing irrigation tubes or electrical wires too. So people now will have access 

through the right side of the parterre. The entrances and exits to the buildings will be 

done from the top left corner which is the access to the parking. We will try to perform 

these tasks as quickly as possible to avoid modifying the routine accesses of the 

neighbors for a long time.  

 

4.2.3.2 Storage area 

 

For the selection of the storage area, we have two main options. The first one is to divide 

it into two work sites and have two different storage areas. This implies having more 

material that may be required and having to control both areas. The other option is to 

have only one storage area and distribute the tools and the equipment precisely, 

Heras fencing 
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according to the needs. We opted for the second alternative. In this way, we will not 

waste money renting more site offices than those that are necessary.  

The storage area will be located in Carrer Química. We think we can get the space by 

getting some meters from the bus lane. During the execution of the works, buses can 

solve this problem going on the common vehicle lane just in this length. It is not a main 

street so it won’t cause so many troubles. Then, it will be needed to organize well the 

daily works and get the necessary tools to the basketball court at the beginning of the 

working day and leave them again at the end of the day. To make a reminder, both sites 

are separated by 900 m.  

 

 

 

 

Figure 4.11: Location of the storage area (Civil Stone) 

 

It will be needed to rent two site offices: one of them to store materials and equipment 

and the other as a module for workers. Also, rent a waste management container. The 

perimeter will be fenced with plastic jersey barriers (see Appendix 2). These plastic 

barriers are easier to carry and are more visible to drivers and pedestrians than concrete 

barriers.  

 

Plastic jersey barriers Site offices Waste management container 
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4.2.3.3 Accesses 

 

It is important to define the entrances and exits to the work site. In the performance of 

the basketball court, there will be an important movement of trucks due to the 

earthmoving tasks. As we observe in figure 4.12, there are two possible entrances to the 

park. From the left side coming from the main avenue, or enter from the right side. After 

evaluating both situations, the first alternative has two problems. The road is very 

narrow for a truck and there is also the terrace of a restaurant along the way. On the 

other hand, the right entrance is wider and the road is clear, and the access does not 

disturb the main street. So we have opted for the second alternative. 

 

 

Figure 4.12: The chosen alternative to the access in Jardins de Can Ferrero (Google 
Maps) 

 

About the performance of the parterre in Carrer Química, there are not big movements of 

vehicles as in the basketball court. So there is not necessary to think about access to the 

work site because the vehicles will just make short stops. In both cases will be 

mandatory to indicate and signal properly the movements of the vehicles to warn drivers 

and pedestrians. 

 

4.2.3.4 Environmental care 

 

From the environmental point of view, we have to consider certain aspects. First, we 

need to guarantee that the material extracted from the work will be deposited in an 



54 

 

authorized dump. So we should ask the supplier responsible for managing the materials 

that he will ensure a legal and authorized deposition.  

Another point to focus on is to protect existing vegetation that may be affected by work 

procedures. In this project, we find vegetation elements that must be protected. In 

Carrer Química, there are 21 trees that have to be protected not to get damaged during 

the execution tasks. Some wooden boards will be placed around the trees to avoid any 

hurt produced by the workers when they are using the machinery.  

In Jardins de Can Ferrero performance, we just have to take care of the grass and small 

bushes when the vehicles and trucks go into the park. The roads of the park are not very 

wide so it is easy to go through the vegetation. The construction company has to agree 

that they must repair a vegetation area if they damage it replanting what it was 

previously.  

 

4.2.3.5 Measurements review 

 

Before the beginning of the tasks, it is important to check that all measurements from 

the items in the budget are correct. Because in case there are any mistakes you can 

demand to the client what you consider is wrong. If you do not ask for these changes on 

time, maybe you will have more problems to demand once the tasks have started.  

In this project, there were two considerable items that were wrong (before starting the 

tasks). The first item was about waste management treatment. In the budget was 

considered the removal and transport of waste from the basketball gravel court but it 

was missing a dumping control tax. This tax is required when the trucks arrive and 

deposit the waste in the dump. The amount of money missing from this item is about 

2.000€. The property accepted and assumed this increment.  

The second item that had a significant mistake was the implementation of a new concrete 

slab (13x16x25) that covers the perimeter of the basketball court. In the budget, the 

measurement was 1 m long, like a unit measurement, but in fact, it was 164 m long. The 

cost of this new measure is around 2.700€. In this case, the CC said to the property if 

they wanted to maintain the current concrete slabs and do not buy new ones. They 

accepted so there was no increment of the budget in this item.  
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4.2.4 Aims of the project  

 

We are going to describe the aims of every stakeholder. As it was explained in 2.8.2 

Logical Framework Approach, the construction company is responsible to carry out the 

outputs, users are interested in taking advantage of the goals of the project, and the 

property, in this case, the city council, is focused on achieving the purpose. Then, we will 

try to identify those aims. We assume that the inputs are already achieved because the 

project has economic viability, a good work plan is written and the selection of the 

construction company is already done.  

 

OUTPUTS  GOALS  PURPOSES 

 

Construct an outdoor 

basketball court  

+ 

Redevelop a parterre 

 

 

Have a better basketball 

court to play  

+ 

Have a wider sidewalk 

 

 

Improve district facilities 

and infrastructures 

 

Uncertainties  Uncertainties  Uncertainties 

 

No unforeseen events 

conditioning the project 

+ 

Good quality of performed 

tasks 

 

 

 

The noise of the park will 

not disturb neighbors 

+ 

Pedestrian satisfaction 

 

 

 

 

The line of continuous 

progress of the city remains 

 

 

 

Table 4.1: Logical framework matrix of the project (project n.1) 

 

To be able to evaluate if those aims are fulfilled, we need to do it in some years. Goals 

can be evaluated sooner, maybe in a few months after the end of the tasks. But 

purposes are related to a global perspective of a district or an entire city. So this table is 

useful to identify the intentions of each stakeholder, but we will not do an exhaustive 

evaluation of the project because we are more focused on the implementation phase.  

 

4.2.5 Analysis of project items 

 

After the review of the measurements of the budget items, it is required to do another 

classification of the items, which could be different from the original project (see 
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Appendix 3: Original project budgets for original project classification). The reason is to 

group activities thinking in their suppliers. For instance, some demolition tasks can be 

divided into earthmoving works that need huge machinery and in small workforce tasks. 

Or also we can group gardening and irrigation activities in the same group because they 

will probably be done by the same supplier.  

Then, it is convenient to make a new classification of the activities to get ready to 

request offers from suppliers and have control of the items and their budgets.  

 

 Activity Description Nº of items Budget 

1 Concrete Concrete HM-20 and HM-30 2 17.643,23 € 

2 Lighting 

Installation of lampposts and LED 

spotlights and electrical wiring 

works 

9 17.179,08 € 

3 Earthmoving 

Includes: demolition, 

earthmoving, transportation and 

waste management tasks 

14 16.696,74 € 

4 
Prefabricated 

elements 

Installation of several elements: 

concrete slabs, panot, scuppers, 

concrete boxes, etc. 

6 14.053,57 € 

5 Granular material 
Artificial aggregates for concrete 

base 
2 5.247,76 € 

6 Tubes 
Tubes and pipes for the sewerage 

system 
1 4.786,22 € 

7 
Sports 

equipment 

Installation of basketball and 

volleyball equipment 
2 4.099,99 € 

8 Others 
Extra items for unexpected but 

justified contingencies 
2 2.630,77 € 

9 Gardening 
Supply of topsoil, tree planting, 

and irrigation tasks 
6 2.337,70 € 

10 Health & Safety 
Risks prevention and health and 

safety measures 
2 2.049,90 € 

11 Topography 
Realization of a topographic 

survey 
2 1.921,78 € 

12 Workforce 
Tasks to be carried out by our 

own workers 
6 1.387,97 € 

13 Painting 
Line marking paint for sports 

courts 
1 365,41 € 

TOTAL ---  --- 55 90.400,12 € 

 

Table 4.2: New classification of the activities (project n.1) 
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In this classification, there is one less item from the original project because, as it has 

said in 4.2.3.5 Measurements review, the property has decided to maintain some existing 

concrete slabs and not buy new ones. So this item has been removed. And also there is 

an increment of the budget caused by the dumping control tax that was missing. The 

budget has been increased by 2.284,63 €.  

About the budget, it is necessary to distinguish between the material execution budget 

(MEB) and the contract execution budget (CEB). The CEB is the result of adding some 

general expenses to the MEB. When we talk about the cost of the items we refer to the 

MEB, but when we talk about the global project budget, we usually use the CEB. From 

now on, all the prices shown will be in terms of MEB. 

 

 

 

 

 

Even though there is a modification of the budget, it is not important to focus on it now. 

What is necessary is to identify the items with a higher cost to pay attention to them. As 

explained in the theory, the Successive Cost Estimation method is a good method to 

detect risks and manage uncertainties (2.6.2 Cost estimation). We are not going to do an 

exhaustive research of the costs because the department of studies has done it before. 

However, we will focus on the items that have a considerable weight in the global budget 

because their cost is very high. As it is described in the Successive Principle, the most 

important elements must be considered first. Then, these items will be compared with 

the offers presented by the suppliers and we will have proper knowledge of the costs.  

 

 

 

Partial budgets 

 Jardins de Can Ferrero performance: 64.074,10€ (29 items) 

 Carrer Química performance: 26.326,02 € (26 items) 

 

 

 

 Initial MEB: 88.132,03 € 

 Current MEB: 90.400,12 € (+2.268,09 €) 

 Current CEB: 107.576,15 €  
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From the 55 items of the project, here is a selection of the items with a higher budget:  

 

 Activity Item description Nº of items Budget 
% total 

budget 

1 Lighting Various 9 17.179,08 € 19,00 % 

2 Concrete HM-30/P/20/I+E 1 13.911,79 € 15,39 % 

TOTAL --- --- 10 31.090,87 € 34,39 % 

 

Table 4.3: Items with a higher budget of the project (project n.1) 

 

These two elements/activities represent more than a third part of the budget. We have 

considered all the lighting elements and a specific kind of concrete for the performance of 

the basketball court (165 𝑚3 of concrete HM-30). We are going to analyze the offers 

obtained by the suppliers and compare them with their budget prices. It is understood 

that the following comparatives are made in fair market conditions and all suppliers 

guarantee quality and they can offer a good service: 

 

1) Lighting items: All the items related to lighting tasks have been grouped because 

it will be an external company that will execute these tasks. So it is possible to 

include all the articles in the analysis. About the offers received there are just two 

for a simple reason: not all the electrical companies are able to manage the 

electrical network because they do not have authorization from the city council. 

That is the reason why just two companies could realize these tasks. So there are 

only two offers for these services.  

 

 Budget % project budget Company name 

Original project 17.179,08 € 100 % --- 

Supplier offer 1 17.350,92 € 101 % ALUVISA 

Supplier offer 2 14.881,14 € 86,6 % CITELUM 

 

Table 4.4: Comparison for offers of various lighting items (project n.1) 

 

 Selected offer: CITELUM (-13,4%)  

 

 

2) Concrete HM-30: There are required 165 𝑚3 of concrete HM-30/P/20/I+E for the 

pavement of the basketball court. For this item, it is needed to extract the exact 
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cost of the material, because the general cost of the item sometimes includes the 

workforce tasks and other costs. In the project, there is a section called price 

justification that breaks down all the single prices. There can be found the exact 

price of the concrete element and compare it with the received offers.  

 

 Budget % project budget Company name 

Original project 13.911,79 € 100 % --- 

Supplier offer 1 11.685,84 € 84 % BETON CATALAN 

Supplier offer 2 11.169,00 € 80,3 % PROMSA 

Supplier offer 3 10.698,15 € 76,9 % LAFARGE 

Supplier offer 4 10.676,25 € 76,7 % FORMIGONS TENES 

 

Table 4.5: Comparison for offers of 165 𝒎𝟑 of concrete HM-30 (project n.1) 

 

 Selected offer: FORMIGONS TENES (-23,3%)  

 

After making the comparison of the suppliers’ offers, the result is a good price on both 

elements. Both the lighting items and the concrete offers are good and allow us to have 

an adequate margin at this time. This gives the CM confidence to start the works and to 

plan the tasks. The offers that have been selected can be seen in Appendix 4: Successful 

offers.  

 

4.2.6 Description of tasks 

 

Once done the analysis of the project items it is time to describe the execution of the 

tasks. The duration of the project is 2 months. Not counting weekends, it is 12 weeks. 

The project was planned to start in mid-March, but it was not possible due to some 

incidents with the neighbors. When they knew that the works were going to start, they 

installed a tent in the center of the basketball court to prevent the start of the works. 

Their reasons were that they did not want to have more works in the neighborhood. The 

construction company stayed out of the conversations between the city council and the 

neighbors. This problem delayed two weeks the beginning of the works but, in the end, 

they finally reached an agreement.  
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Figure 4.13: The start of the works was delayed by the neighbors (Civil Stone) 

 

The works started on March 26 and they lasted 13 weeks, one week more than 

established. Due to some days of heavy rain, the property accepted this extra week to 

finish the works. June 22 was the last day of work, one week after the deadline but 

admitted by the property.  

We need to remember that there were two different performance areas: the basketball 

court in Jardins de Can Ferrero and the redevelopment of the parterre in Carrer Química. 

The development of the tasks performed during these 13 weeks in both areas is 

described below: 

 

Weeks 1 & 2 (March/April) 

After starting some week after planned, first tasks were focused on the basketball court 

because it had more work than the performance in the parterre. The perimeter of the 

court was fenced properly. The storage area was established in Carrer Química, but the 

enclosure of the work area was not done yet. Tools and required machinery were stored. 

Containers for rune and waste were located on both sites.  

Identify and locate the main services before the start of the works is mandatory in every 

work: drainage system, electrical wiring, irrigation system, etc. Several trees of the park 

were protected with wooden boards. Demolitions in the basketball court started. The 

surface layer of gravel had to be reduced, to be able to concrete after. In the parterre, 

there was a Yucca palm with huge dimensions that, after the tasks of reduction of the 

parterre, it will disturb pedestrians. That Yucca had to be pruned. In one of the first site 
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visits, the construction company said they were not able to prune any public plant or 

tree. The property decided that they will send some gardeners who work from the city 

council to prune it.  

 

Weeks 3 & 4  

Earthmoving tasks were performed in the basketball court. Transportation and deposition 

labors were done too. Some ditches for the electrical network were prepared. When 

checking an existing concrete pipe of the drainage system (40 m length), to replace 

some scuppers, they realized the pipe was clogged. The property decided to replace that 

concrete pipe by a new corrugated pipe. This was the first big unforeseen event that had 

to be handled.    

In Carrer Química, the first phase of the enclosure was done to start the works during 

the following days. Several trees were protected. Demolition tasks were the first thing to 

do, to reduce the dimension of the parterre. 

There were two days of heavy rains where was not possible to work. This fact delayed 

the work plan.  

 

Weeks 5 & 6 (May) 

In the basketball court, cables for the electrical network were installed. The objective is 

to give a lighting connection to new lampposts to improve the light of the court. 

Demolitions and earthmoving tasks to decrease the height of the surface layer finished. 

About the drainage system, the new PVC corrugated pipe (40 m length and 400 mm in 

diameter) was introduced substituting the old concrete pipe.  

In Carrer Química, when reducing the width of the parterre they realized that some 

existing irrigation tubes were inoperative. The property decided to add a new item to the 

project to install new tubes. The CC introduced new irrigation tubes in the parterre. The 

Yucca palm that was in the parterre was finally pruned.    
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Figure 4.14: Workers performing tasks in the parterre (Civil Stone) 

 

Weeks 7 & 8 

The tasks of the drainage system were finished in the basketball court. After reducing the 

height of the surface layer, it was time to put an aggregate subbase layer of 20 cm that 

would be placed under the concrete layer, to give consistency. Soil compaction tasks 

were required to compact the material, to avoid voids in the soil.  

Paving tasks of the sidewalk in Carrer Química were done. Now the sidewalk is 1,5 

meters wider. It was paved with 60x40 cm concrete slabs, as the existing slabs. 

Installation of the curbs in the parterre was done too.  

After these tasks, the perimeter fence changed to the second phase. It consisted of let 

free passage on the repaired sidewalk and to close the other side of the sidewalk to 

replace 365 𝑚2 of panot slabs. Some trees had to be protected. Then, demolition tasks 

started.  
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Figure 4.15: Application of an aggregate subbase layer in the basketball court (Civil 
Stone) 

 

Weeks 9 & 10 (June) 

It was time to extend concrete HM-30 into the basketball court. 165 𝑚3 of concrete were 

required to cover a layer of 15 cm. Before pouring and spreading the concrete, the bases 

for the basketball goals and the volleyball posts were installed. The holes for their 

foundations were prepared too. Once again, it was necessary to compact the soil to 

ensure the resistance and impermeability of the concrete.  

In Carrer Química, they were still doing paving tasks of panot slabs.  

 

Weeks 11 & 12 

After concreting the court, sports equipment was installed: two new basketball goals and 

two volleyball posts. Also, they replaced two hoops from the other two existing basketball 

goals that were not in good condition. This change of hoops was not planned in the 

project, so it was a new element to add to the budget. After the installation of the sports 

equipment, it was necessary to do some quality tests to check their resistance. 

The paving of the slabs in Carrer Química finished. All the fences were removed and the 

area was cleaned.  

These weeks were some days of heavy rain again, and it was not the first time. That is 

why the property gave an extra week to finish the works.  
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Week 13  

In the last week of the execution phase, two new lampposts were installed in the 

basketball court. The lights of two other existing lampposts were replaced too. Then, 

there were four lampposts in court. The lines of the basketball and volleyball courts were 

marked. 

In Carrer Química, there were gardening tasks to do: plant some new ivies and manage 

the irrigation network.  

  

 

Figure 4.16: Final result of the performance in the basketball court (Civil Stone) 

 

Summary 

The works started later than planned due to some problems between the city council and 

the neighbors. Some rainy days caused the work to be finished a week later too. 

Nevertheless, those delays were not the fault of the construction company. During the 

execution process, there were several elements that had been added to the initial 

budget. The most remarkable one was the substitution of a 40 m pipe of the drainage 

system. The performance of the basketball court took more time and dedication than the 

modification of the parterre. In general terms, all tasks were performed as expected and 

the result was satisfactory. The development of the tasks can be seen in Appendix 5: 

Photographic report.  
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4.2.7 Challenges of the construction manager 

 

After describing the implementation phase, we are going to make a list with the main 

challenges faced by the CM during this project: 

 

1. From the original project, there were some missing items. For example, a waste 

management treatment fee, that had to be included in the budget. Or the 

measurement of a concrete slab that went in the borders of the basketball court 

was wrong (see 4.2.3.5 Measurements review). It is the responsibility of the CM 

to check any possible mistake before the beginning of the works and discuss it 

with the property. Then, ask for a missing amount of money, if required.  

 

2. As a CM, it is as important to know what your duties are as to know which ones 

are not. In the execution of this project, there were some situations in which the 

CM did not have to take part. For instance, when the tasks were planned to begin, 

the neighbors paralyzed them. It could be thought that the CM can intervene in 

this problem, but it is not his task. He had to let the city council deal with it, and 

wait until a solution is reached.  

 
Another case to manage was the pruning of the Yucca palm, in the parterre of 

Carrer Química. The construction company is not able to take decisions about 

vegetation species. That aspect is the competence of the city council. Once again, 

the CM has to communicate it to the property and let them do the tasks. 

Therefore, it is very important to be aware of which issues are the competence of 

the CM and which ones are not.  

 

3. It is needed to handle unexpected situations that can occur during the 

implementation phase. In the basketball court, there was a pipe of the sewerage 

system that was collapsed. Also in the parterre, there were some existing 

irrigation tubes that were not working. In these circumstances, the CM has to 

dialogue with the property and negotiate to solve the troubles, in order to reach 

an agreement. The CM must consider the time and money that it will cost to work 

on these unforeseen events and say it to the property. Finally, both cases were 

repaired by the construction company. 

 

4. The delay of the beginning of the works (2 weeks later than planned), caused by 

the protests of the neighbors, had a negative effect on the construction company. 
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The equipment and machinery required, the installation of the offices and 

containers in the storage area and the workers and the foreman that had to work 

in the project, have a cost for the CC that has to be refunded by the property.  

 
There were also some rainy days that prevented the realization of the tasks. If the 

CM considers it affects the works plan, he can ask the property to postpone the 

deadline of the processes, as it was done in this case. An extra week was 

conceded to finish the tasks. Then, the CM has to claim these inconveniences to 

the property and negotiate to defend his interests, on behalf of the construction 

company. External problems can’t affect the CC in terms of cost and time.  

 

4.2.8 Project balance 

 

Even though the project did not begin as expected, with some unexpected troubles, it 

was ended in good conditions. As for the items of the original project budget, there have 

been 11 added items due to several unplanned activities: installation of new irrigation 

tubes, change of an existing pipe of the sewerage system, a missing dumping control 

tax, etc. These facts, and considering the delays of the first weeks, increased the final 

budget to an amount of 115.182,66 € (CEB). With this result, it is necessary to make two 

comparisons with respect to the objectives of each entity (see Appendix 6: Project 

certifications for the final costs): 

 

- Property: If we compare the final budget with the initial budget, 104.877,13 € 

(CEB), there is an increase of 9,8%. It is true that there was a reduction of almost 

15% in the tender but, in the end, we have to compare the final cost with the 

awarded price, because it would have to be the expected cost. Then, there has 

been a cost overrun of around 10% for the property.  

 

- Construction company: As we have been focused on the tasks performed by the 

construction manager, it is important for him and for his company to have 

benefits after the end of the works. The total cost for the CC has been 97.286,80 

€ (CEB), taking into account both direct costs (equipment, materials, machinery, 

etc.) and indirect costs (administrative staff, workers, foreman, CM, etc.). 

Compared with the final budget, it results in a benefit of 15,5%. For the 

construction company, it has been a successful project. 
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The two goals of the project were achieved: improve the conditions of the basketball 

court and make the sidewalk of Carrer Química wider, by reducing the dimensions of the 

parterre. They finished a week later than planned but accepted by the property due to 

rainy episodes. Then, the project can be considered executed in time.  

The most challenging tasks of the project were: determine the accesses of the trucks and 

vehicles to the basketball court and choose the right emplacement of the storage area. 

The initial election done by the CM to enter in the park was a clever solution. And locate 

the storage area in Carrer Química was not an inconvenience. Good coordination between 

the two different performance areas was essential.  

To see if the purpose of the project has been achieved, it will be necessary to wait a 

while. The city council considered that the project was well executed, but the feedback of 

the neighbors will be remarkable. Also, it has to be seen if there are more significant 

improvements in the neighborhood to move forward with a good strategic plan for the 

city.  
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4.3 Work n.2: Renovation of the main road of Sant Andreu de 

la Barca 

 

4.3.1 General information 

 

Before the execution of the works: 

 Project title: Renovation project of Plaça de l’Ajuntament (2nd phase) 

 Location: Sant Andreu de la Barca, Barcelona, Spain 

 Main description: Restructuring of the cross-section of the main road of the city 

 Award date of the project: May 2018 

 Expected date to start the works: June 2018 

 Expected duration of the works: 4 months (120 days) 

 Bid price: 250.171,74 € (CEB) 

 Awarded price: 239.385,39 € (CEB) 

 Award coefficient: 0,957 

 Percentage reduction: 4,31 % 

 Number of budget items: 70 

 Client / Commissioner: City Council of Sant Andreu de la Barca 

 Guarantee term (of the CC): 2 years 

 

After the execution of the works: 

 The real date of the start of the works: July 2018 

 The real date of the end of the works: November 2018  

 Real duration of the works: 120 days  

 Modification of the budget: Yes 

 Final price: 262.882,52 € (+9,82 %) (CEB) 

 The final number of budget items: 62 (-8) 
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4.3.2 Project description 

 

This project is located in Sant Andreu de la Barca, a city of 30.000 inhabitants, 20 km 

from Barcelona. The project consists in renovating the main road of the city, Carretera de 

Martorell, which is the main entrance to the town and the connection to the highway. 

There are several services in this street as the police station or the town hall. The whole 

project has three phases due to its complexity. Civil Stone is in charge to execute the 

second phase which consists in restructure the cross-section of the road and one of the 

sidewalks. The first phase consisted to adapt the other sidewalk. The third and last phase 

will consist in construct a new roundabout, also on the same road.  

The objective of the project is to order and adapt traffic and give priority use to 

pedestrians with respect to vehicles. They want to make the median strip wider, 

introduce some parking spaces instead of a current side road and change the dimensions 

of the sidewalk. The aim is to copy the dimensions of the other sidewalk of the road that 

was improved in the first phase of this project. At the end of the execution tasks, they 

want to have symmetry between both sides of the road.  

There are demolition and asphalting works and also works of adaptation of the service 

networks. For instance, sewer system tasks, gardening and irrigation tasks or public 

lighting activities. This last performance consists of move some current street lights to a 

new place just a few meters. About the gardening works, they take place in the new 

median strip that will be constructed. By last, some urban furniture has to be installed 

too.  

Tasks to do: Demolition, earthmoving, asphalting, paving, lighting, sewerage, gardening, 

irrigation, signaling and urban furniture.  

 

 

Figure 4.17: 3D view of Carretera de Martorell (Google Earth) 
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Figure 4.18: Work area of phase 2 (original project) 

 

 

Figure 4.19: Perspective of the road after the execution tasks (original project) 
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4.3.3 Preliminary works 

 

4.3.3.1 Perimeter fencing 

 

The decision of how to fence the perimeter of the work is not simple in this case because 

we are working on one of the main roads of the town, which implies that there is a lot of 

traffic involved. We have to try to cause the minimum changes as possible in regard to 

the current routes of the neighbors. There will be two different phases of enclosure in 

this project. First, the perimeter fence of the sidewalk and the side road will be done to 

perform demolition and pavement tasks (figure 4.20). After completing these 

performances, it will be time to move the fences. In the second phase, the new perimeter 

fence will be surrounding the area of the new median strip, in the middle of the road, to 

enable its construction (figure 4.21). This performance will not alter the traffic. It will just 

reduce a bit the wide of the traffic lanes, but vehicles will be allowed to drive as usual. 

Then, most of the time only one sidewalk will be closed and the road will be used as 

usually. Pedestrians will have to cross to the other sidewalk that has been repaired in the 

first phase of this project.  

About the works on the road, they will be shortly (just a few days) but very significant. It 

basically affects the accesses of the vehicles to the road so it will be explained afterward 

in 4.3.3.3 Accesses.  

 

 

 

Figure 4.20: Perimeter fence in Carretera de Martorell (1st phase) (Civil Stone) 

Heras fencing 
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Figure 4.21: Perimeter fence in Carretera de Martorell (2nd phase) (Civil Stone) 

 

4.3.3.2 Storage area 

 

The storage area proposed by the project manager was not a practical solution because it 

was located on the other sidewalk (figure 4.22), where no tasks had to be done. This 

implies to cross the street every time the workers need to pick up or collect some 

materials or to throw the waste with the vehicles. Then, the CM thought to move the 

location of the storage area to a closer place (figure 4.23). With this change, we will not 

disturb traffic or pedestrians as much as in the other location. Both the project manager 

and the police department approved this new proposal and agree that it is a better 

solution. 

In figure 4.22, apart from the proposal of the storage area, it can be observed a different 

enclosure than finally adopted. It was the proposal of the project manager in the pre-

phases of the project, but this option was not carried out.  

Heras fencing 
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Figure 4.22: First proposal of the storage area by the PM (original project) 

 

In figure 4.23 we can observe how the new location is more favorable than the first 

proposal because it is located closer to the scope of action. 

 

 

 

 

Figure 4.23: Final proposal of the storage area by the CM (Civil Stone) 

 

Heras fencing Site offices Waste management container 

Heras fencing Site offices Waste management container 
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4.3.3.3 Accesses 

 

About the accesses affected by the works, there is an important point to focus on, which 

is the redirection of traffic when asphalting the road. The CM has thought a different 

proposal than the proposal of the project manager. The PM allowed the construction 

company to completely block traffic, when needed, by closing the road in both directions 

to execute the tasks. But the CC has proposed another solution. It consists of close only 

one direction of the traffic (exit lane of the city) and allows vehicles to enter the city. So 

the asphalting tasks of the road will be done on the same day but in two different 

periods. First, half of the road will be asphalted. Then, when the first part will be over, 

the other part of the road will be asphalted.  

 

 

 

 

Figure 4.24: Temporary traffic direction when performing road tasks (Google Maps) 

 

As we see in figure 4.24, when performing road tasks it is necessary to divert traffic 

through the inner streets of the city to give them an alternative exit (red arrows). But 

the entrance to the city would be done as usually (green arrows). Affected accesses must 

Alternative exit of the city Usual entrance to the city 

Affected accesses 
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be properly indicated as well as the signage along the perimeter fence. Both the project 

manager and the police department have approved this proposal and agree that it is a 

better solution. As soon as asphalting tasks are ended, traffic will be restored as usual.  

It is important to remark that road repair tasks will only take a few days of the whole 

project, but it is necessary to have everything decided in time to coordinate the work 

with the police department and the property.  

Another access that is affected during the execution of the works is the access to the 

existing side road, which will disappear after the implementation tasks. Trucks and 

vehicles that have to supply materials to the work site, they will have access to the side 

road. But this road will not be operative for non-authorized vehicles. It is a loading and 

unloading zone, especially for the supermarket which is in front. But this problem has 

been solved because there is another loading zone for vehicles in the adjacent street so 

they can stop near too.  

 

4.3.3.4 Environmental care 

 

There are not significant aspects of environmental care in this project. The most 

important one is to ensure that all the materials extracted from demolitions and 

earthmoving tasks must be deposited in an authorized dump. We must guarantee that 

the supplier, who will carry the materials that are not usable, accepts and satisfies our 

demands.  

Say also that all the materials and new equipment installed during the execution phase 

must fulfill some quality parameters within the corresponding standards.   

 

4.3.3.5 Measurements review 

 

Before the start of the execution tasks, it is necessary to check all the measurements of 

the budget items. In this case, there were two items that were not correct. First, there 

was an item related to pavement milling tasks that its measure was oversized. It said 

that there were 10.000 𝑚2 of the surface to be milled but, in fact, there were only 5.000 

𝑚2. On the other hand, there was another item that their measurement was incorrect. It 

is about agglomerate asphalt paving works, where 500 𝑚2 of surface were missing in the 

budget.  
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These changes in the items measurements produced a reduction of the budget of around 

3.500 €. That is why it is important to review the plans, drawings, and measurements 

before the beginning of the works.  

 

 

 

4.3.4 Aims of the project 

 

In order to define the aims of the project to be able to evaluate it in the future, we are 

going to do a logical framework approach. Descriptions of concepts are done in 2.8.2 

Logical Framework Approach. We will assume that inputs are fulfilled. We take as inputs 

elements: economic financing, work permits, full documentation, the election of a 

construction company, etc. We understand these parameters are already completed. We 

will focus on the outputs, goals, and purposes of this project and their possible 

uncertainties.  

 

OUTPUTS  GOALS  PURPOSES 

 

Restructure Carretera de 

Martorell (main road of the 

city) 

 

 

Improve traffic efficiency 

+ 

Prioritize pedestrians use 

 

 

Contribute to city growth: 

modern, sustainable and 

efficient 

 

Uncertainties  Uncertainties  Uncertainties 

 

No unforeseen events 

conditioning the project 

+ 

Good quality of performed 

tasks 

 

 

 

Traffic volume will not 

increase too much 

+ 

Pedestrian satisfaction 

 

 

 

 

Have the same concept of 

modernity as other cities 

+ 

The city has growth capacity 

 

 

 

Table 4.6: Logical framework matrix of the project (project n.2) 

 

In this table, we can observe the objectives that every stakeholder wants to reach. It is 

important for a construction manager to be aware of all the concepts associated with a 

project. Anyway, his dedication is mainly to execute the tasks properly and fulfill the 

It is important to review the plans, drawings, and 

measurements before the beginning of the works. 
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outputs. Then, we will not dedicate this thesis to evaluate the project after its execution, 

but we already know the aims of the work.  

 

4.3.5 Analysis of project items 

 

In this project, there are 71 budget items. They are classified by categories for the 

property in the original project (you can see Appendix 3: Original project budgets) but, 

when the construction company gets the project, it is necessary to do another division by 

activities. These modifications are done thinking about suppliers. For instance, some 

gardening and irrigation items that are in different categories can be grouped together 

because their tasks will be done by the same supplier. Also, some simple demolition 

tasks included in any categories could be removed considering that CC workers can do 

those tasks. Then, we will split the items according to our criteria, and we will see the 

amount of money included in their budget. 

 

 Activity Description Nº of items Budget 

1 
Prefabricated 

elements 

Installation of several elements: 

curbs, concrete slabs (panot), 

scuppers, concrete boxes, etc. 

11 55.239,38 € 

2 Concrete Concrete HM-20 for base 1 27.948,62 € 

3 Gardening 

Controlled felling, topsoil 

supply, tree planting, and 

irrigation tasks 

14 25.670,29 € 

4 Asphalting Road paving tasks 3 20.705,00 € 

5 Earthmoving 

Includes: demolition, 

earthmoving, transportation 

and waste management tasks 

9 17.016,20 € 

6 Signage 

Vertical signage (traffic signs) 

and horizontal signage (road 

marking) 

9 13.750,23 € 

7 Others 
Extra item for unexpected but 

justified contingencies 
1 10.525,73 € 

8 Milling 
Milling of existing asphalt 

pavement 
1 5.448,79 € 

9 Tubes 

Tubes and pipes for the 

sewerage system, irrigation, 

etc. 

4 4.717,81 € 
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10 Health & Safety 
Risks prevention and health and 

safety measures 
1 4.449,51 € 

11 Urban furniture 

Installation of various 

elements: benches, chairs, 

bollards, and bins 

4 4.217,49 € 

12 Workforce 
Tasks to be carried out by our 

own workers 
6 3.248,75 € 

13 QA Quality tests and control 1 2.985,48 € 

14 Lighting 
Change of place of existing 

lampposts 
5 1.665,10 € 

TOTAL ---  --- 70 197.588,38 € 

 

Table 4.7: New classification of the activities (project n.2) 

 

There is a new budget amount that is 3.575,81 € less than the initial budget due to the 

changes produced by the review of the measurements (4.3.3.5 Measurements review). 

There was a considering reduction of the milling surface and also an increment of the 

surface of agglomerate for the asphalt. Despite this modification, it is not relevant yet 

because there will probably be more budget changes during the execution phase. So the 

final budget can change again.  

 

 

 

 

 

After this classification by activities, it is time to identify the items with a higher cost to 

have control of the economy. Before awarding the project, the department of studies has 

estimated the costs, so it is deduced that there are not big risks or big uncertainties in 

any item. However, checking items with a higher budget is the best way to know if the 

economic plan is being fulfilled. It does not mean that other items do not have to be 

checked, but it is good to have a reference.  

  

 Initial MEB: 201.164,19 € 

 Current MEB: 197.588,38 € (-3.575,81 €) 

 Current CEB: 235.130,17 €  
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 Activity Item description Nº of items Budget 
% total 

budget 

1 Concrete HM-20/B/20/I 1 21.470,40 € 10,87 % 

2 Asphalting 
Bituminous mixture BBTM 

11A 
1 13.763,25 € 6,97 % 

TOTAL --- --- 2 35.233,65 € 17,84 % 

 

Table 4.8: Items with a higher budget of the project (project n.2) 

 

These two items represent around 18% of the total budget, almost a fifth part. It is not a 

huge amount, but considering that there are 70 items in the whole project with very 

varied costs, concrete HM-20 (497 𝑚3) and bituminous mixture BBTM for asphalting the 

road (3.461 𝑚2) are the most significant elements to analyze. If we compare the price of 

concrete HM-20 in table 4.7 with the one in table 4.8 we observe that is different. This is 

because we have extracted the single price of the material without added costs (from the 

original project document).  

We are going to analyze the offers obtained by the suppliers and compare them with 

their budget prices. It is understood that the following comparatives are made in fair 

market conditions and all suppliers guarantee quality and they can offer a good service: 

 

1) Concrete HM-20: Offers received by different suppliers will be analyzed. Prices are 

shown for 497 𝑚3 of concrete HM-20/B/20/I.  

 

 Budget % project budget Company name 

Original project 21.470,40 € 100 % --- 

Supplier offer 1 30.317,00 € 141,2 % PROMSA 

Supplier offer 2 28.329,00 € 131,9 % LAFARGE 

Supplier offer 3 28.329,00 € 131,9 % FORMIGONS TENES 

 

Table 4.9: Comparison for offers of 497 𝒎𝟑 of concrete HM-20 (project n.2) 

 

 Selected offer: FORMIGONS TENES (+31,9 %)  

 

In this case that there were two equal offers, the reason for select this company 

was the distance to the work site. While the Formigons Tenes factory is located 9 
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km from the work site, the factory of Lafarge is 30 km away. Then, the cost of 

transport has been considered to choose the first company. 

 

2) Bituminous mixture BBTM: This mixture is required to perform the asphalting 

tasks of the road. The comparison of the offers received is the following: 

 

 Budget % project budget Company name 

Original project 13.763,25 € 100 % --- 

Supplier offer 1 22.496,50 € 163,5 % ASFALTEM 

Supplier offer 2 21.631,25 € 157,2 % ASFALTOS BARCINO 

 

Table 4.10: Comparison for offers of 3.461 𝒎𝟐 of bituminous mixture BBTM (project n.2) 

 

 Selected offer: ASFALTOS BARCINO (+57,2 %)  

 

As can be observed, the result of the selected offers (Appendix 4: Successful offers) in 

the items with the highest budget is not as desired. There is an increase in the cost of 

14.726,60 € if we consider both items. It is not a good start if we think in economic 

terms. The reason is that the unit prices of these elements in the project are very low 

compared with market prices. What has to be done is to manage carefully the remaining 

82% of the budget, composed by the other 68 items. But for the moment, the CM knows 

that these two main elements will produce losses. The more information you have, the 

better.   

 

 

 

4.3.6 Description of tasks 

 

After having done all the previous studies, it is time to describe the execution tasks. In 

the original project, there is a proposal to organize the tasks but it is not mandatory to 

follow it. The only point that should be fulfilled is the deadline. That is why 

implementation procedures are going to be explained week by week, to see which 

The more information you have, the better.   
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activities are done at every moment. The time to do the works is 4 months, without 

counting the weekends, which results in 24 weeks, including weekends. The project has 

to be executed at the latest in November, so it means works has to start at the end of 

June.  

In some meetings that took place before the beginning of the tasks, the CC said they 

can’t start to work in June due to other projects of the company, which are still in 

process. That situation reduces the deadline in two weeks so they will have 22 weeks. 

Finally, the works started the first week of July.  

 

Weeks 1 & 2 (July) 

Firsts two weeks were to do the initial tasks of the project. Establish the site offices in 

the storage area and bring there all the required materials were the first thing to do. 

Then, do the perimeter fencing of the site work as planned. 100 units of Heras fences 

were needed to cover 360 m of the perimeter. It is necessary to signal properly the 

perimeter of the work to advice pedestrians. And also notify the affected parking spaces 

that are inside the work area in advance.  

It was time to identify the current main services, such as the drainage or electrical 

network. Topography tasks have to be done. Take measures of the main points of the 

place was necessary to be able to execute other labors.  

 

Weeks 3 & 4  

Demolition tasks started. There was a median strip between the main road and a side 

road. Both elements must be broken. The objective is to remove the side road, do the 

sidewalk wider and also make a wider main road. These two weeks consisted of break 

existing curbs and break the side road. Both transportations of rune and deposition in the 

authorized location have to be done during these weeks.  
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Figure 4.25: Demolition tasks in the existing median strip of the road (Civil Stone) 

 

Weeks 5 & 6 (August) 

It was necessary to increase the height of the previous road to reach the height of the 

sidewalk in order to make it wider. Topography tasks were required again. Demolition 

tasks continued. All the existing concrete slabs (panot) of the sidewalk had to be 

removed, so these tasks were initiated.  

A new decision was made by the property. Instead of introducing new panots of 20x20x4 

cm in the sidewalk, as it was planned, they decided to pave the street with concrete 

slabs of 60x40x7 cm. This change is due to the other sidewalk, which had been already 

repaired in the first phase of the project because it had these grey concrete slabs of 

60x60x7 cm. So they wanted to copy the same model of the sidewalk and do this 

modification in the project. This increased the cost of the material because the new slabs 

were more expensive than panots.  

 

Weeks 7 & 8 

Demolition tasks finished with the works in the existing median strip. It had to be 

completely removed. Two existing lampposts had to be extracted from the median too. 

The curb installation tasks in the sidewalk started. Topography labors were required to 

establish new measures. 
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Weeks 9 & 10 (September) 

Curb installation tasks continued. Also, the same quantity of white paving slabs had to be 

installed on the side edge of the road, along the sidewalk. These white slabs of 20x20x4 

cm are used to drain surface water when there is rain. Paving tasks of concrete slabs 

started. There were 900 𝑚2 of the surface to be paved, which means more than 3.700 

slabs were required. These tasks took some weeks. Excavations of the ditches for the 

installation of the drainage system materials were done.  

 

Weeks 11 & 12 

The tasks of paving concrete slabs on the sidewalk continued. Curbs and white slabs 

were already installed.  

There were two existing lampposts previously extracted that had to be located in the new 

median strip. Apart from these two, the property asked if it was possible to install four 

more lampposts that were extracted from the other sidewalk, in the 1st phase of the 

project. In the first moment, they were supposed to be installed in the 3rd phase, but 

they changed their minds and decided to install all at the same time. The company 

accepted but it supposed an extra cost. Implementation of the lampposts tasks would be 

done in a few weeks, not yet. 

 

Weeks 13 & 14 (October) 

The paving of concrete slabs on the sidewalk continued. When doing tasks of the 

drainage system, they realized that a current concrete pipe of 800 mm diameter was 

clogged and it was not in useful conditions. Then, they decided to change that current 

pipe for a new PVC corrugated drain pipe of 500 mm diameter and 30 meters length. 

This performance was not planned so it meant another increase in the budget.  

 

Weeks 15 & 16 

The paving of concrete slabs on the sidewalk finished. Some existing scuppers from the 

drainage system had been moved in a new location, adapting them to the new 

disposition of the road. About the new corrugated pipe that had to be installed, those 

days there were heavy rains, especially on October 15 and 16. This inconvenience 

delayed the process.  
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Weeks 17 & 18 (November) 

The corrugated pipe for the drainage system was finally installed. The works on the 

sidewalk and the main services were finished. The enclosure of the work changed to the 

2nd phase, surrounding the future median strip. Works to construct the new median 

started. Topography tasks were required. Ditches for introducing irrigation tubes in the 

median of the road have been done.  

On week 18, the last week of October, there were two more days with heavy rain. Added 

to the rains of the previous weeks, the construction company said to the property that 

they would finish the works the last week of November, a week later than planned. This 

was within the established deadline but if there were more problems the deadline could 

be altered.  

 

 

Figure 4.26: Workers performing tasks in the new median strip (Civil Stone) 

 

Weeks 19 & 20 

A lot of performances were made during these weeks. In order to install curbs and white 

slabs (more than 400 m) around the entire median as fast as possible, there were more 
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workers executing the tasks. They were able to complete the tasks in those two weeks. 

Gardening tasks started. They had to plant 25 palms in the median of the road and 12 

pear trees in big pots on the sidewalk. Also, introduce 160 𝑚3 of topsoil for both plants 

and small flowers in the median too. The installation of six lampposts was done too. 

Coordination between all these performances was very important to execute the tasks.   

One of the main tasks of the execution process was carried out: the asphalting of the 

road. First, the milling of the surface of the road was made. Then, the bituminous 

mixture was poured to asphalt the road. These tasks took two days, in which the traffic 

had to be redirected.  

 

 

Figure 4.27: Carrying out asphalting tasks on the road (Civil Stone) 

 

Weeks 21 & 22 

The last two weeks were to finish gardening and irrigation tasks. They had to program 

the irrigation system and check that it worked correctly. After the asphalting of the road, 

they had to perform signaling tasks: road marking paint on the road and several traffic 

signs for vertical signage. In the last days, they had to check all the installed elements of 
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the project and improve some details if necessary. Then, clean the entire work area was 

required before the end.  

 

Summary 

The execution tasks started two weeks after the expected start date. Nevertheless, the 

project was executed on time. The point is that there were two main tasks to execute: 

demolitions and paving. These procedures were well organized. The first weeks served to 

demolish existing elements and establish future measures. Then, it took a few months to 

carry out paving tasks, but it was a clear and routine work that could be advanced 

quickly. In the last weeks, it was required to have more workers performing paving tasks 

in the median to finish within the deadline. Another key factor was the asphalting of the 

road. Thanks to the work of redirecting the accesses, thought before the start of the 

project, that procedure was implemented successfully.  

Regarding the project elements, there were two main unexpected changes that had 

increased the final budget: the change of concrete slabs type (from panot to 60x40 cm 

slabs) and the substitution of a pipe from the drainage system. Nevertheless, there were 

other elements that had not been implemented by the construction company. These 

items were: the installation of urban furniture elements (benches, bins, and bollards) and 

some gardening elements (flowers and shrubs). The reason was that the modifications on 

the budget increased the cost of the project and the property decided to do those 

performances in another way. These facts produced an increment of the budget but a 

reduction of the number of items (the total amount of the costs will be analyzed in 4.3.8 

Project balance).  

There were some rainy days during the implementation phase but the property has 

allowed the CC to finish a week later than planned. The development of the tasks can be 

seen in images in Appendix 5: Photographic report.  

 

4.3.7 Challenges of the construction manager 

 

After describing the implementation phase, we are going to make a list with the main 

challenges faced by the CM during this project: 

 

1. The works started with a delayed started date. Due to other projects of the 

construction company, the CM was not able to start the work in June, but two 
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weeks later. The foreman, some workers, and machinery were not available then. 

The solution was to do a good plan of the perimeter fencing and the accesses and 

deal with suppliers in the previous days to have everything under control once 

started.  

 

2. In the previous studies, it was seen that the main items had a higher cost than 

their price in the project budget (4.3.5 Analysis of project items). That supposed a 

probable increment of the final cost for the company. The CM had to manage this 

situation with better control of the remaining items and make proper use of 

resources and labor.   

 

3. There were some troubles with the enclosure of the work. There was a 

supermarket affected by the works on the sidewalk. Their workers just had one 

entrance to go in (not the main entrance) and it was located inside the area of 

work. The solution was to improvise a temporary narrow path near the walls of 

the building to allow workers to enter.  

 

4. When asphalting the road, the redirection of traffic was a key factor to manage. 

The election of the temporary accesses through alternative ways was essential to 

coordinate traffic. The modification done by the CM, different from the proposal of 

the project, was a better solution for not closing both directions of the road. The 

new proposal consisted in close only one direction of the road, instead of both 

directions, allowing then the entrance to the city in the usual way.  

 

4.3.8 Project balance 

 

The execution of the project was finally ended in time. It took 120 days to finish the 

works, as planned. Regarding the elements that were in the initial project, there have 

been a lot of modifications: change of concrete slab model, new tasks to perform as the 

installation of lampposts or the new corrugated pipe, the non-installation of gardening 

elements and urban furniture… These modifications produced a reduction of the number 

of final items from 70 to 62, 8 items less. 

In terms of budget analysis, the final cost of the project was 262.882,52 € (CEB) (see 

Appendix 6: Project certifications). As it was done in the previous case, it is necessary to 

analyze it for both entities; the property, and the construction company:  
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- Property: The awarded price of the project was 239.385,39 € (CEB), with a 

reduction of 4,3% respect to the original price. Finally, the cost of the project 

execution increased by 9,8%. This can’t be considered a success for the property, 

because the budget has been exceeded by almost 10%.  

 

- Construction company: The total cost of the CC for the whole project has been 

228.758,45 € (CEB), including both direct and indirect costs. This means they 

spent almost 13% less than they earned from the property. It is 34.124,07 € of 

benefits for the CC. This fact results in a success for the company. 

 

Regarding the challenges of the work, there have been two main aspects that may be 

considered. The most important one probably is the traffic redirection plan, when 

asphalting the road. It was not an easy problem to solve, but it was done successfully. 

Another topic to talk about, are the numerous modifications that affected the project 

(storage area emplacement, enclosure of the work, changes of elements, etc.). The 

construction manager, the workers, and especially the foreman, had to be adapted 

constantly to new situations during the implementation of the tasks. But they did it well.  

The main goal of the project has been achieved, which was to renovate the road and 

adapt the sidewalk to make it wider and more functional. However, analyze if the traffic 

efficiency has been improved is difficult to do it yet. It requires more time to see if traffic 

is more fluid because the project has been recently executed. It will be interesting to 

carry out some studies related to this topic.  

This project can be considered useful and beneficial. In the same way, the city is 

expected to continue growing towards a more efficient and modern model.  
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5 Discussion 
 

In this part of the thesis, interpretation of the results obtained from the projects 

analyzed will be presented. It will be seen if the initial statements of the thesis have been 

answered. First, the analysis of the project will be examined and discussed. Then, some 

practical considerations on the thesis will be mentioned. And finally, it will be commented 

on what measures could have been taken to improve the quality of the thesis.  

 

5.1 Evaluation of results 

 

To be able to evaluate the results of this project, it is good to refresh its purpose from 

the beginning: “The purpose of this thesis is to analyze the works in order to do a good 

performance of their execution and to improve the execution in future occasions”. And 

also an extract from the research question: (…) how to do a good economic plan, how to 

organize the execution of the tasks (…), how companies can make such low bids to be 

awarded and guarantee the quality of the project…”. As can be seen, the goals required 

to achieve the purpose were diverse. The main objective was to show the activities 

carried out in the implementation phase and the challenges that a construction manager 

had to face.  

In this line, it was wanted to give greater importance to the processes of the 

implementation phase than to the result itself. It has been given as much relevance to 

previous performances (accesses, enclosures, location of the storage area…) as to the 

description of the tasks. The reason was to get involved in all the procedures that must 

be followed, step by step.  

Regarding the works analyzed, both have similar evaluations. As has been told in the 

project, the objective of a construction company is to fulfill the requirements of time, 

cost and quality. To accomplish the tasks within the deadline, it was explained how to 

negotiate with the property in case of delays by justified reasons. Both projects were 

finished in time. Concerning the quality of the performed tasks, it is difficult to examine it 

because it is not a measurable element. However, it was shown some quality certificates 

of the company to ensure its compromise. Moreover, the properties of the two 
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performances were satisfied with the final results. They also have quality certificates of 

every material and element installed in the project.  

With respect to the cost of the projects, I would like to get deeper into the topic. The 

comparisons between the stakeholders and their final cost have been done. For the 

construction company, they were profitable projects. On the other hand, in both projects 

we have seen how the initial budgets were finally increased, meaning cost overruns for 

the properties.  

The point is to evaluate the percentage of reduction of the bid prices. Although in the 

projects that have been analyzed the reduction was 14,6% and 4,3%, respectively, in 

other cases the reduction is larger. In 2016, public administrations in Spain contracted 

projects with an average decrease of 29,1% with respect to the bidding budgets 

(Mesones, 2017). In this situation, two approaches can be done. First, it is difficult for 

construction companies to guarantee a good quality of the performances with such low 

bids. Users are the ones who will ultimately pay that price. And second, public 

administrations usually tend to incur cost overruns. Due to these low prices, they end up 

making budget modifications upward.  

According to a study made by Transparency International and the Spanish Public 

Procurement Observatory (ObCP), there are around 20.000 million euros of losses per 

year due to cost overruns in public tenders in Spain (del Rosal, 2017). Personally, I think 

bids must be more regulated and also excessive cost overruns in projects may be 

avoided. It is a complex topic and could be discussed extensively, but these measures 

will give more quality to projects and will reduce irregularities committed with public 

spending.  

 

5.2 Practical considerations 

 

This thesis has been developed from performances in real projects. This fact means that 

the decisions made and the solutions adopted have been true. It was important to 

describe the process from real cases to give consistency to the explanation. There was no 

better way to understand the performance of the activities than from the vision of a 

construction company.  

But the projects analyzed have been just two examples among many other projects. 

There are elements that must be considered in every project, but each execution phase 
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is different. So, it does not mean that the approaches and decisions made have to be 

replicated in other cases. Every project has to be studied separately.  

As for the construction manager, his functions and challenges have been shown in both 

projects. However, there was probably more than one solution that fits every problem. 

The only requirement is to put things in perspective when making decisions and do it 

objectively. Be surrounded by experts and handle the right information are good pieces 

of advice to have success.  

To explain the procedures that occur in the execution phases, more than two projects 

could have been analyzed. But I preferred to focus on these two because they are the 

ones I got involved with. In my opinion, it was preferable to describe real work 

experiences than other projects of the company that I did not know much about them. 

Furthermore, projects are complex to dissect. It was better to develop two 

implementation phases properly than many projects incomplete.  

 

5.3 What else could have been done? 

 

In this project, there were some topics that could have been more developed. For 

instance, the economic plan was not evaluated exhaustively. The reason is that the 

objective was not to focus on a single matter. Disaggregate the cost of each element was 

a tough job. I considered that the aims of the project were practical tasks and 

organization plans, more than detailing the economic plan.   

Another topic that could be mentioned is the technical plan done by the construction 

manager before the start of the tasks. I decided to explain directly the description of the 

tasks. That is because works are dynamic and they have unexpected changes. So, 

despite the CM had a strategical plan to carry out the tasks at the beginning, it was not 

significant.  

As it was previously mentioned, analyze more projects could be better to see other 

challenges to face. Any project is useful to learn new things and to understand how to 

solve problems. Personally, I would have liked to analyze an unsatisfactory project. Both 

of the projects studied were successful for the construction company. But sometimes it is 

not like that. I think it could have been interesting to see the position of the CM in 

adverse situations.  

What I would like to have done is an evaluation of the projects after their executions. The 

five indicators of success (Samset, 2010) were presented in the theory of the project and 
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I regret not to use them to value the projects. The problem is that both projects have 

been recently executed (June and November 2018). In this short time, is difficult to see if 

purposes have been achieved. Although some of the indicators could be applied, others 

like impact and sustainability were not able to analyze them yet. It would also have been 

needed to converse with neighbors and users to obtain their feedbacks. Also, for one of 

the projects (Sant Andreu de la Barca), traffic volume data would have been useful to 

make an assessment. To get that and other answers, contact with the property and 

responsible for public administrations would have been profitable.   
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6 Conclusion 

 

This thesis has been developed to show the activities and challenges that can be found in 

the execution of civil projects. The objective was to analyze the works and explain how to 

do a good performance of the tasks, what has been done successfully. From the point of 

view of a construction company, it has been seen how to carry out the implementation 

phase taking advantage of resources.  

The role of the construction manager has been specially described. He has responsibilities 

at all times, both in the early stages of the project and in its execution. Economic 

planning, preliminary work, team management, and safety measures are some of the 

tasks that have been evaluated.  

The activities that a construction manager has to perform consist of choosing the right 

organization, develop strategies, and use analytical tools. These parameters are 

consonant with the topics covered by the Project Management subject. It is shown that a 

CM has many competencies, having knowledge of several topics and participating in a lot 

of tasks.   

This thesis has been an opportunity to relate my studies in civil engineering with my 

future work in construction projects. I tried to put into practice my skills and 

comprehension in the matter. It has been proven that projects are complex but the 

implementation phase has been deeply analyzed and many concepts have been 

explained. Collaborate with an external company has been very useful to get information 

and work in real cases. I considered it was suitable to combine literature review with 

factual experiences to get more details and treat both issues.  

The main goal of this work is to help students who are beginning to make contact with 

project management, specifically in construction projects. For those who study civil 

engineering who are interested in becoming future construction managers, it is a good 

occasion to learn the procedures and processes that are relevant in every project.  

In reference to this topic, it could be interesting to continue analyzing more projects. For 

instance, projects executed in Norway to make a comparison between different countries, 

or also study another kind of project, focused on building construction or other areas. 

Any type of analysis can be useful to examine the functions of the construction manager 

and continue to improve efficiency and performance in future works.  
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Appendix 1: Quality certificates 

 

I. Health & Safety 

 

 

 



 

II. Quality of service 

 

 

 

 



 

III. Environment management 

 

 

 

 



 

Appendix 2: Elements used in project's execution 

 

2.1. Heras fence 

 

 

 

2.2. Crowd control barrier 

 

 

 



 

2.3. Plastic jersey barrier 

 

 

 

2.4. Panot (20x20x4 cm concrete slab) 

 

 

 

 

  



 

 

Appendix 3: Original project budgets 

I. Project 1: Outdoor basketball court // Jardins de Can Ferrero (basketball court) – 1 of 2 
 

 



 

 

I. Project 1: Outdoor basketball court // Jardins de Can Ferrero (basketball court) – 2 of 2 

 

 



 

 

II. Project 1: Outdoor basketball court // Carrer Química (parterre) – 1 of 2 

 

 



 

 

II. Project 1: Outdoor basketball court // Carrer Química (parterre) – 2 of 2 

 

 



 

 

III. Project 2: Renovation of the main road of Sant Andreu de la Barca – 1 of 3 

 

 



 

 

III. Project 2: Renovation of the main road of Sant Andreu de la Barca – 2 of 3 

 

 



 

 

III. Project 2: Renovation of the main road of Sant Andreu de la Barca – 3 of 3 

 

 



 

 

Appendix 4: Successful offers 

 

I. Project 1: Outdoor basketball court 

 

a) CITELUM (lighting items) 

 

 



 

 

b) FORMIGONS TENES (concrete HM-30) 

 

 

 

 

 



 

 

II. Project 2: Renovation of the main road of Sant Andreu de la Barca 

 

a) FORMIGONS TENES (concrete HM-20) 
 

 

 



 

 

b) ASFALTOS BARCINO (bituminous mixture) 

 

 

 

 



 

 

Appendix 5: Photographic report  

I. Project 1: Outdoor basketball court 

 

 Jardins de Can Ferrero (basketball court) 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 Carrer Química (parterre) 

 

 

 



 

 

 

 

 



 

 

 

 

II. Project 2: Renovation of the main road of Sant Andreu de la Barca 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

  



 

 

Appendix 6: Project certifications 

I. Project 1: Outdoor basketball court // Jardins de Can Ferrero (basketball court)  

 

 

 

 

 

 

 

 

 

 



 

 

 

 

  



 

 

II. Project 1: Outdoor basketball court // Carrer Química (parterre)  

 

 

 

 

 

  



 

 

 

 

  



 

 

III. Project 2: Renovation of the main road of Sant Andreu de la Barca 

 

 

 

  



 

 

 

 


