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ABSTRACT 
In this capstone project, we describe a management solution for normal design offices. 

The design office plays an important role in the success of a construction project.  

The purpose of this project is to study the importance of an integrated design office 

management system during the different phases of construction projects. In other words, it is 

about studying a clear approach so that the clients will be encouraged to interact conveniently 

with a design office by saving both money and time. After conducting a deep research, I 

figured out that it does not exist any integrated design office in Fez, so this project is 

addressed to normal design offices located in Fez. 

The objective of the project is to study the importance of an integrated design office 

management system during the different phases of construction projects. It is mainly about 

studying a clear approach so that the clients will be encouraged to interact conveniently with a 

design office by saving both money and time. Moreover, it is about estimating the cost and 

benefit of an owner of a normal design office who wants to invest to become an integrated 

one. In other words, the goal is to study analytically the importance of an integrated design 

office that includes several fields such like: highways, building structure, sanitation, 

adduction of drinking water, public lighting, electricity, telephone, fluid, and environment. 

A design office that has such importance requires a powerful and professional 

management system. Thus, a design office that is driven by collaborative, dynamic and 

multidisciplinary teams of managers, engineers and technicians of high level has a developed 

management system.  

This project will explain in details the analysis and design of an integrated design 

office and will show its implementation and test. 
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INTRODUCTION 

As a last step before graduation, the school of science and engineering designed the 

Capstone Design course. The main purpose of this class is to use all the previously acquired 

knowledge in order to come up with an interesting project that meets the standards set by 

international organizations. As my major is Engineering and Management Science, I am using 

the different tools I learned from both engineering and management classes.  

According to [1, page 1], Andrew Carnegie stated “Teamwork is the ability to work 

together toward a common vision, and the ability to direct individual accomplishments toward 

organizational objectives. It is the fuel that allows common people to attain uncommon 

results.” Throughout all the phases of the construction project, a coordinated teamwork 

project is needed in order to achieve the successful delivery. As projects are mostly 

manipulated by different companies they result in social, organizational, technical and 

economic interactions.  

Most design offices in Morocco are limited and do not have the necessary required 

competencies in order to achieve construction projects. Because of the growing complexity of 

modern projects, a multidiscipline approach to design is highly needed. Sadly, there are 

usually delays in the several phases and a lack of coordination between the engineers, and 

employees working on the project. Time delays in between the project execution can 

definitely change the schedule of future activities and may considerably impact the project 

economy.  

A project performed in an integrated design office is estimated to be cheaper than 

achieving it in normal ones. Therefore, I will study in details how much does an owner of a 

normal design office needs to invest in order to develop his/her actual one and obtain a well-

managed system. In other words, I will estimate the cost of the benchmark involved in 

supporting all phases of constructing projects, coordinating and conducting various phases in 

parallel such like: architecture, engineering, study phase, monitoring phase... 

For the purpose of building a professional and well managed design office, as part of 

the capstone project, I will follow several interesting steps in order to deliver a design office 

management system that has a good quality. 
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DESIGN OFFICE ANALYSIS 

Project Phases 

After conducting a deep research, I figured out that a design office requires two main 

phases in order to accomplish a construction project: Study phase, and Monitoring phase.  

The first phase is called the “Study phase” where the design office achieve all the 

necessary sub-phases. For instance, a collaborative group of engineers, and different 

technicians perform various actions such as doing various plans, cost estimation, identifying 

challenges… This is done through different domains of construction such like: highways, 

building structure, sanitation, adduction of drinking water, public lighting, electricity, and 

telephone, fluid, and environment.  

The study phase is composed of three parts: planning, budgeting, and permitting [1, page 

5]. Planning is the process of developing the project plan. The main purpose of planning is to 

describe the several projects’ directions to achieve the assigned objectives. More precisely, it 

is about specifying a preset and future performance of actions built on decisions made on the 

current knowledge and estimation of future trends. Furthermore, the planners should evaluate 

the impact of the development on the local community such as noise, traffic, use of local 

utilities, and future growth. Budget constraints restrict the planning of a development project. 

In other words, governmental agencies will usually determine the project budget before they 

organize the designs production. For instance, the planners require sufficient provident funds 

in order to do specific cost estimation. The goal of the budgeting study is to demonstrate that 

the project has little or no influence on each of the areas of concern, or to propose 

compensating mitigation factors in case it does have. 

Moreover, the study phase contains several sections such like: design phase, schematic 

design phase, and construction drawing phase [1, 10] page. First, the design phase is mainly 

about choosing a designer once the project’s design requirements, that describe the project’s 

goal, architectural goals, and special needs, are accomplished. Second, the schematic design 

phase is when the designer and owner formalize the program needs by preparing a site survey, 

completing the review of local building code constraints, and organizing meetings with local 

planning commissions. During this phase, the designer also develops drawings that contain 

initial site plan, exterior elevation, floor plan, and building parts. Third, the design 



Soukaina ElAouad  Capstone Project 

  Spring 2015 

 
 

7 
 

development phase is mainly about collecting the comments from the owner scored during the 

schematic design review. In other words, the designer elaborates the different plans such as: 

site, floor, and building sections and perform a specification that summarizes all the 

requirements such like: authorized products and materials, installation restrictions, inspection, 

testing needs, and guarantee requirements. Fourth, the construction drawing phase is 

performing drawings and specifications for a contractor to specifically estimate the 

construction and effectively construct the project. Fifth, engineering plays an important role in 

the study phase process because its purpose is to decrease construction problems and is 

composed of three different parts: preliminary cost estimating, constructability review, and 

value engineering. Finally, the contractor selection is the last step to ensure the project 

success and varies according to the project and legislative constraints such as: contracting 

method, and potential contracting constraints. 

The second phase named “Monitoring phase” is a stage that every employee: project 

manager, engineer, technician, or specialized technician has an important role. For instance, 

the engineer should also be refreshed of the new information and should carefully verify the 

dimensions and calculations performed in order to avoid serious mistakes. The technician or 

specialized technician has several duties that he should respect such like: pursuing and 

supervising the work performed in construction sites, manipulate plans using software and be 

sure that everything that is on the plans is exactly the same done in the sites.  

During the construction process of a project, managers including engineers use several 

procedures for project control in order to assure the project progress. In other words, the main 

purpose of project monitoring is to record the occurring financial transactions and get clear 

information regarding the project development and the several issues related to it. Most 

project problems are the activities that are completed late and exceeded the budget. The 

principal aim of project control is to determine the project plan deflections instead of 

proposing possible fields for cost savings especially that changes may result in phases’ delays 

and cost increase.  

In addition, there are many persons who are required to inspect, monitor, and review the 

project work during construction such as: the general contractor, the architect, engineers, the 

progress monitor, and a municipal building inspector... For example, the monitoring engineer 

should provide strong monitoring of construction projects in terms of quantities and 
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dimensions, quality checks, timeliness of phases, observations, material tests, and progress 

calculation through visits to construction sites. More precisely, the engineer is responsible for 

supervising construction improvements, competences, and work processes according to the 

timely dialogue with the contractor. Moreover, the contractor has to assure safety on the site, 

and each representative of the housing sponsor must respect this duty by complying with 

health and safety instructions. 

The issues related to integration of information need to be taken into consideration 

because project management work and functional preoccupations are closely linked 

particularly the methods used do not ease comprehensive examination of project activities. 

For instance, schedule information and cost accounts are usually maintained independently, so 

project managers should synthesize an overview from the various project reports and add their 

own field remarks. Indeed, managers are usually obliged to deduct the cost influences of 

schedule changes instead of being provided with assistances for this process.  

Prices 

After working on the several phases of a construction project in details, I conducted a 

research to compare the prices of all the work steps done within the study phase. With a help 

of three civil engineers and after long discussions with them, I was able to pick up a 30 Ha 

allotment. For the project to be accomplished, it has to go through different study steps such 

as: highways, building structure, sanitation, adduction of drinking water, public lighting, 

electricity, and telephone. I got the necessary data from the engineers and compared the prices 

in terms of normal design offices and an integrated design office. The corresponding results 

are tabulated below: 
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i. Study phase: 

a- Integrated Design Office 

The table below shows the required human resources of each field:  

Table 1.a.1: Study in Integrated: Human Resources 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

drinking 

water 

Public lighting, 

Electricity, and 

Telephone 

  Number of Engineers 1 1 1 1 1 

  
Number of Technicians 1 1 3 2 2 

  Number of Specialized 

Technicians 
1 1 0 0 0  

 
 

Assistant Secretary 0 1 0 0 0 

   

The table below shows the engineers’ expenses of different fields: 

         Table 1.a.2: Study in Integrated: Engineers Expense 

 

 

 

 

 

 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

drinking 

water 

Public lighting, 

Electricity, and 

Telephone 

  
Expense of Engineer per 

day (MAD) 
4000.00 4000.00 4000.00 4000.00 4000.00 

  Number of Engineer's 

working days 
10 15 15 10 10 

  Total Engineer Expense 

(MAD) 
40000.00 60000.00 60000.00 40000.00 40000.00 
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The table below shows the technicians and specialized technicians expenses of different fields: 

Table 1.a.3: Study in Integrated: Technicians and Specialized Technicians Expense 

 

The table below shows the assistant secretary expense: 

Table 1.a.4: Study in Integrated: Assistant Secretary Expense 

 

 

 

 

 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

drinking 

water 

Public lighting, 

Electricity, and 

Telephone 

Expense of Technicians per 

day (MAD) 
1500.00 1500.00 1400.00 1400.00 1400.00 

Number of Technician's 

working days 
20 30 15 10 10 

Total Technician's Expense 

(MAD) 
30000.00 45000.00 21000.00 14000.00 14000.00 

Expense of Specialized 

Technicians per day (MAD) 
2000 1700 0,00 0,00 0.00 

Number of Specialized 

Technician's working days 
10 15 0 0 0 

Total Specialized 

Technician's Expense (MAD) 
20000.00 25500.00 0.00 0.00 0.00 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

drinking 

water 

Public lighting, 

Electricity, and 

Telephone 

Expense of Assistant 

Secretary (MAD) 
0.00 1500.00 0.00 0.00 0.00 

Number of Assistant 

Secretary's working days 
0 30 0 0 0 

Total Assistant 

Secretary's Expense 

(MAD) 

0.00 45000.00 0.00 0.00 0.00 
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The table below shows the total employees expense: 

Table 1.a.5: Study in Integrated: Expense of All Employees 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

drinking 

water 

Public lighting, 

Electricity, and 

Telephone 

Expense of all engineers 

(MAD) 
40000.00 60000.00 60000.00 40000.00 40000.00 

Expense of all technicians 

(MAD) 
30000.00 45000.00 63000.00 28000.00 28000.00 

Expense of all specialized 

technicians (MAD) 
20000.00 25500.00 0.00 0.00 0.00 

Expense of all Assistant 

Secretaries (MAD) 
0.00 45000.00 0.00 0.00 0.00 

Total Expenses (MAD) 90000.00 175500.00 123000.00 68000.00 68000.00 

 

As we notice the overall cost = 90000.00 + 175500.00 + 123000.00 + 68000.00 + 68000.00 

                                                   = 524500.00 MAD. 

b- Normal Design Offices: 

1- Highways 

The table below shows cost of highways: 

Table 1.b.1: Study in Normal: Highways Cost 

Type 
Cost per hectare 

(MAD) 
Total Cost (MAD) 

Study Phase 

Percentage 

Study Phase Cost 

(MAD) 

Highways 11250.00 337500.00 40.00% 135000.00 

 

2- Building Structure 

The design office of building structure makes the following 

calculations: 

The surface is 25m × 20m = 500 m² 

For R+4 Building, we have 6 slabs 

The work is 2000.00 MAD per slab 



Soukaina ElAouad  Capstone Project 

  Spring 2015 

 
 

12 
 

Thus, the cost estimation is 500 × 2000 × 6 = 6000000. 00 MAD per 

building type. 

Since there are 4 types of buildings, the overall cost estimation will be: 

6000000.00 × 4 = 24000000.00 MAD. 

The design office of building structure has a 2% honorary, so 

24000000.00 MAD × 2% = 480000.00 MAD. 

The table below shows the building structure cost: 

Table 1.b.2: Study in Normal: Building Structure Cost 

Type Cost Estimation (MAD) Study phase Percentage 
Study Phase Cost 

(MAD) 

Building Structure 480000.00 40.00% 192000.00 

   

3- Sanitation 

The table below shows the sanitation cost: 

Table 1.b.3: Study in Normal: Sanitation Cost 

Type 
Cost per Hectare 

(MAD) 
Total Cost (MAD) 

Study Phase 

Percentage 

Study Phase Cost 

(MAD) 

Sanitation 12500.00 375000.00 40.00% 150000.00 

 

4- Adduction of Drinking Water 

The table below shows the adduction of drinking water cost: 

Table 1.b.4: Study in Normal: Adduction of Drinking Water Cost 

Type 
Cost per Hectare 

(MAD) 

Total Cost 

(MAD) 

Study Phase 

Percentage 

Study Phase Cost 

(MAD) 

Adduction of drinking water 10000.00 300000.00 40.00% 120000.00 
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5- Public Lighting, Electricity, and Telephone 

The table below shows the public lighting, electricity, and telephone 

cost: 

Table: 1.b.5: Study in Normal: Public Lighting, Electricity, and 

Telephone Cost 

Type 
Cost per Hectare 

(MAD) 

Total Cost 

(MAD) 

Study Phase 

Percentage 

Study Phase Cost 

(MAD) 

Public Lighting, Electricity, 

and Telephone 
7500.00 225000.00 40.00% 90000.00 

 

The overall cost = 135000.00 + 192000.00+ 150000.00 + 120000.00 + 90000.00  

                                                   = 687000.00 MAD. 

Cost Difference (Both offices) = 687000.00 – 524500.00 = 162500.00 MAD. 

We notice from the previous obtained results that the cost difference between the 

integrated design office and the normal ones is considerable. 

ii. Monitoring Phase: 

a- Integrated Design Office 

The table below shows the integrated design office cost in different fields: 

Table 1.c.1: Monitoring in Integrated: All Costs 

Type Cost (MAD) Number of days Total Cost (MAD) 

Highways 2000.00 72 144000.00 

Building Structure 2000.00 72 144000.00 

Sanitation 2000.00 72 144000.00 

Adduction of Drinking water 2000.00 72 144000.00 

Public Lighting, Electricity, and 

telephone 
2000.00 72 144000.00 

 

As we notice the overall cost = 144000.00 + 144000.00 + 144000.00 + 144000.00 + 144000.00 

   = 720000.00 MAD. 
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b- Normal Design Offices 

1- Highways 

The table below shows the highways cost: 

Table 1.c.2: Monitoring in Normal: Highways Cost 

Type 
Cost per hectare 

(MAD) 

Total Cost 

(MAD) 

Monitoring 

Phase 

Percentage 

Monitoring Phase 

Cost (MAD) 

Highways 11250.00 337500.00 60.00% 202500.00 

     

2- Building Structure 

The design office of building structure makes the following calculations: 

The surface is 25m × 20m = 500 m² 

For R+4 Building, we have 6 slabs 

The work is 2000 MAD per slab 

Thus, the cost estimation is 500 × 2000.00 × 6 = 6000000.00 MAD per 

building type. 

Since there are 4 types of buildings, the overall cost estimation will be: 

6000000.00 × 4 = 24000000.00 MAD 

The design office of building structure has a 2% honorary 

So 24000000.00 MAD × 2% = 480000.00 MAD 

The table below shows the building structure cost: 

Table 1.c.3: Monitoring in Normal: Building Structure Cost 

Type 
Cost estimation 

(MAD) 

Monitoring phase Percentage 

(MAD) 

Monitoring Phase Cost 

(MAD) 

Building Structure 480000.00 60.00% 288000.00 
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3- Sanitation 

The table below shows the sanitation cost: 

Table 1.c.4: Monitoring in Normal: Sanitation Cost 

Type 
Cost per 

Hectare (MAD) 
Total Cost (MAD) 

Monitoring Phase 

Percentage (MAD) 

Monitoring Phase Cost 

(MAD) 

Sanitation 12500.00 375000.00 60.00% 225000.00 

 

4- Adduction of Drinking Water 

The table below shows the adduction of drinking water cost: 

Table 1.c.5: Monitoring in Normal: Adduction of Drinking Water Cost 

Type 
Cost per 

Hectare (MAD) 

Total Cost 

(MAD) 

Monitoring Phase 

Percentage (MAD) 

Monitoring Phase 

Cost (MAD) 

Adduction of drinking water 10000.00 300000.00 60.00% 180000.00 

 

5- Public Lighting, Electricity, and Telephone 

The table below shows the public lighting, electricity, and telephone 

cost: 

Table 1.c.6: Monitoring in Normal: Public Lighting, Electricity, and 

Telephone Cost 

 

Type 
Cost per 

Hectare (MAD) 
Total Cost 

Monitoring Phase 

Percentage (MAD) 

Monitoring Phase 

Cost (MAD) 

Public Lighting, Electricity, 

and Telephone 
7500.00 225000.00 60.00% 135000.00 

 

As we notice the overall cost = 202500.00 + 288000.00 + 225000.00 + 180000.00 + 135000.00 

    = 1030500, 00 MAD. 

Cost Difference (Both offices) = 1030500.00 – 720000.00 = 310500.00 MAD. 



Soukaina ElAouad  Capstone Project 

  Spring 2015 

 
 

16 
 

We notice from the previous obtained results that the cost difference between the 

integrated design office and the normal ones is very considerable in the monitoring 

phase. 

Overall Cost Difference = 310500.00 + 162500.00 = 473000.00 MAD. 

Quality 

Quality in construction projects means meeting the legal, aesthetic and functional 

requirements of a project. Quality at each stage of the project is controlled and is acquired 

once the project is successfully completed and complies with the requirements [6]. In other 

words, it is defined as satisfying the requirements of several people such as: the designer, the 

constructor, the architect, the engineer, and the owner.  

In an integrated design office, its values are considered as its code of behavior in the daily 

management of projects. These values are highly respected by all employees and are 

classified into five categories: integrity, confidence, ownership, leadership, and passion to win 

[7]. Moreover, the collaboration between different departments within a design office plays an 

important role for its quality. For instance, the integrated design office takes into 

consideration several factors such like: effectiveness, high performance, high quality, and 

delivery on time [6]. It professionally delivers projects of high quality with long term value 

within reasonable budgets that meet defined measurable processes and outcomes. In other 

words, its unique aim is to plan and develop high value, quality, and long-term cost effective 

facilities. 

In fact, the diversity of powerful strategies used within an integrated design office makes 

it have many characteristics of quality [8]. The first strategy employed is to avoid wasting 

time by identifying the No wasted time of a project from schematic design and concepts to 

spend their time fruitfully. Second, they complete the project cost especially that they 

integrate more than just the construction costs by including other soft costs such like: 

equipment, municipal requirements, and decorations. Third, they produce a cost effective 

design since they select engineers, and technicians that are highly skilled, have the right 

experience and economical. Finally, the utilization of worth engineering is considered since 

they use several cost saving techniques and ideas that help efficiently use the money while 

still getting a perfect product. 

Errors in construction play an important role in a project failure. More precisely, they can 

result in completion delays, performance degradation, or service dependency [7]. Thus, for a 

project to be successful, good quality management is necessary by respecting several features. 

First, ensuring suitable quality criteria is required to avoid unexpected problems. Second, the 

project work should be contracted only to those design offices that are competent enough and 

are able to deliver the project with the essential quality. In other words, the project team must 

track the quality and the schedule progress in order to ensure the project requirements. Third, 
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managing the quality planning, assurance, and control should be appreciated in order to 

maintain good quality. Finally, it is very important to collect and preserve the relevant data by 

using a quality data management to efficiently meet the requirements [8]. 

Services 

Unlike normal design offices, an integrated one offers a wide range of services such 

like: construction management, cost estimating, value engineering, highways engineering, 

building structure engineering, sanitation engineering, electricity engineering, planning, 

and scheduling... In other words, by choosing it, the client does not need to waste time 

looking for each service separately because it includes approximately all what he/she 

needs. For instance, the office is composed of a qualified and collaborative team that 

provides the customers with all the necessary requirements. More precisely, they offer 

professional, design and technical pieces of advice. Furthermore, they are competent 

enough to help their clients efficiently overcome various construction problems that may 

be encountered. 

In fact, there are some valuable and highly appreciated services offered by an 

integrated design office. First, construction management is a facility offered by an 

integrated design office and is very important because it deals with both the design and 

construction phases of a construction project. For instance, a construction manager 

manages many details such like: keeping updated about the project phases, making sure 

that the costs are down, contacting quality contractors to tell them about the project, and 

maintaining the project schedule. Second, only an integrated design office offers value 

engineering that means the systematic analysis and discovery of options to stay on budget 

or save costs. In other words, the main purpose of value engineering is to maintain the 

function of a certain facility, while finding alternatives to decrease the cost. Third, facility 

assessment is another important service that helps the clients overcome their construction 

problems. For example, it is sometimes essential to evaluate the condition and life 

expectancy of an existing facility like structural, mechanical, and electrical systems, so the 

collaborative professional team within the integrated design office has the sufficient 

competencies to assist the customers appropriately.  

The integrated design office provides various project management services from 

project plan through completion. This facilitates phases’ delivery, communication, and 

reporting. In other words, the service provides comprehensive planning, reliable technical 

solutions, anticipates the clients’ needs, and greatly take into consideration the quality. 

Furthermore, the quality of feasibility studies prepared within the integrated design office 

could be considered better than the normal one since their aim is to determine the best 

design solution to meet the brief and provide accurate cost. 
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STEEPLE ANALYSIS 
 

This section treats the evidence for the future expectations to be the main drivers for 

different skills in a design office and their needed implications in order to operate 

appropriately. In other words, an owner of an integrated design office should seriously take 

into considerations several factors. A standard way to group these various issues is under the 

board headings of Social, Technological, Economic, Environmental, Political, Legal, and 

Ethical. 

1- Social 

 Problems related to the credibility of the project members team can be an obstacle 

in accomplishing projects on time.  

 Housing shortage may lead to an increase in demand of big construction projects. 

 Maintaining a good image of the construction design office helps in motivating 

and attracting more clients. 

2- Technological  

 Issues regarding the components to be used in the project, including their rate of 

obsolescence and off-site manufacture. For instance, the office equipments 

(computers, machines...) should be modern. 

 Systems for communicating within the project team should be highly taken into 

consideration in order to facilitate coordination between members. 

 The use of new methods and materials of construction is mandatory to speed up 

the work 

3- Economic 

 Issues relating to fluctuation of input prices should be taken into account to avoid 

problems. 

 The design office has to consider the market demand, inflation, future growth, and 

the economic and property cycles.  

 An important factor that a design office should be aware of is the impact of the 

economy on demand for projects. 

4- Environmental 

 The design office should predict the several problems related to sustainability.  
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 The project’s geographical location plays an important role especially in the way 

of the entirely management.  

 Other considerable environmental specific issues may be considered such as 

archaeology, pollution, traffic, access. 

5- Political 

 The design office must be aware of issues regarding national policy statement such 

as: documentation permits, licences, the role of regulatory authorities, and local 

government strategies for private and public sector projects.  

 The design office should highly pay attention to the Employment Initiatives. 

 International markets and trade may also be treated. 

6- Legal  

 Construction law is one of the main factors that should be considered such like: 

permits and certificates in the use and disposal parts of the life-cycle, competition 

law, and employment law.  

 Health and safety legislation may be considered to ensure the security of 

employees. 

 The design office has to take into account the legislative framework that enhances 

collaborative working. 

7- Ethical 

 Bid rigging is an ethical issue the design office may face in construction projects 

especially that it increases bids and decreases competition. 

 The design office may encounter some scenarios of complementary bids whose 

purpose is to only give the appearance of an authentic bid and not to ensure the 

buyer’s acceptance. 

 The design office should be careful and should well manage the public 

construction retainage particularly from the contractor’s side. 
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DESIGN 

Human Resources 

Human resources play an important role in the success of an integrated design 

office. In fact, the integrated design office needs to have adequate and well- qualified 

employees in order to be eligible for projects participation. The advantage of the 

integrated design office is that it can work on big projects that normal ones cannot 

because they are not capable enough and have lack of staff. Moreover, one of the 

important requirements of project owners is to have competent workers that are 

experienced with proven skills working within the design office. Thus, the 

coordination between the employees from different fields will be an opportunity for 

exchanging ideas and pieces of advice. In a well structured integrated design office, 

there is a need of eight different departments: highways, building structure, sanitation, 

adduction of drinking water, fluid, environment, administration, and public lighting, 

electricity, and telephone. In all departments excluding the administration, an 

engineer, a technician, and a specialized technician are required. In addition, the 

administration department should have three assistants: client manager, messenger, 

and secretary. First, the client manager takes orders and mainly deals with the several 

client issues. Second, the messenger assists the design office owner and the engineers 

by responding to all their needs. Finally, the secretary plays a supportive role by 

undertaking a diversity of administrative and clerical tasks. The following table 

summarizes the needed human resources within each department: 

Table 2.a.1: Human Resources in Each Department 

 
Engineer Technician 

Specialized 

Technician 

Client 

Manager 
Messenger Secretary 

Project 

Manager 

Highways 1 1 1 0 0 0 0 

Building Structure 1 1 1 0 0 0 0 

Sanitation 1 1 1 0 0 0 0 

Adduction of 

Drinking Water 
1 1 1 0 0 0 0 

Public Lighting, 

Electricity, Telephone 
1 1 1 0 0 0 0 

Fluid 1 1 1 0 0 0 0 

Environment 1 1 1 0 0 0 0 

Administration 0 0 0 1 1 1 1 
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The figure below is implemented using click charts NCH software and shows a clear 

flow chart of human resources needed in the integrated design office: 

 

 

Figure 1: Human resources Flow chart 

 

Equipment 

Equipment can be considered as an important part in an integrated design office. 

required The owner of an integrated design office should have the following 

equipment: plotting tables, printers, desktop computers, mobile phones, office 

telephones, office desks, office chairs, office sofa, software licenses, and vehicles. The 

table below summarizes the equipment requirements and its corresponding quantity: 
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Table 2.b.1: Equipment Components 

Component Quantity 

Plotting Tables 2 

Printers 12 

Desktop Computers 26 

Mobile Phones 24 

Telephones 2 

Office Desks 25 

Office Chairs 30 

Office Sofa 1 

Software Licenses 7 

Vehicles 3 
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Design Office Management System 
        The success of a project requires an appropriate project execution and schedule plan and 

discussing it with all stakeholders in order to assure the plan execution. In fact, there are 

necessary skills that should be used in good project management such as: planning, steering, 

and coordinating [9]. The OPC (Ordonnancement, Pilotage, and Coordination) is a mission 

that defines the ordering of construction operations and coordinates the various actions of 

construction professionals to ensure to the customers the execution time frames set before the 

project starts and the best possible organization to do the work undertaken. It has a central 

role in project construction and engineering and has various missions such like: assistance in 

procurement, projects preparation, work contracts execution, and project monitoring [7]. First, 

the planning and scheduling phase (Ordonnancement) is analyzing the tasks related to 

implementation and execution studies, identifying their sequence and their critical path, and 

suggesting a suitable work timeline and an appropriate set of penalties. Second, the steering 

phase (pilotage) means implementing the organizational measures adopted under the 

scheduling and coordination stages. Third, the coordination phase (coordination) is 

supervising the actions of the various stakeholders at the work level. 

Every client is required to pass through this OPC office. However, an integrated design office 

offers this facility, so the 

Planning  

Planning is a method used to identify the work that needs to be performed, the 

resources of the organization that will do it, and its period. The project schedule has to 

take into consideration all the work related to delivering the project on time [10]. By 

doing so, the project manager can discuss the entire efforts associated with cost and 

resources that are required to deliver the project. It is considered as a fundamental activity 

in the management of construction projects. It includes several parts such as: the choice of 

technology, the identification of work tasks, the estimation of individual tasks’ durations, 

and the definition of any interactions among these work tasks [11]. Moreover, there are 

some interesting aspects that should be included in planning such like: creation of the 

needed activities, analyzing them, and choosing the appropriate mean to do them. In other 

words, a good planner should have a clear imagination of the final facility as cited in the 

plans and specifications [10]. 
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Moreover, there are different types of project planning such as: strategic planning, 

operational planning, and scheduling. Firstly, strategic planning is deciding the project 

and its completion date by meeting the owner’s objectives [12]. The planners set 

priorities, enhance operations, and ensure that employees are working together in order to 

achieve goals. Secondly, operational planning is setting objectives and determining in 

advance how they will be accomplished by identifying the set of requirements [13]. In 

other words, while performing it, the planner should answer different questions such like: 

what are the objectives? Are the resources and services adequate and enough to 

successfully complete the project objectives? How much will the project cost? Finally, 

scheduling is an important tool that communicates the various tasks that should be 

performed, which resources will be needed, and the deadlines of each phase [5]. In 

addition, the project scheduling should impact all the work related to the project delivery 

on time because without proceeding it, the project manager will be incapable to give 

details about the efforts that should be made in terms of cost and resources. 

Steering 

Steering is an interesting method to managers because they ensure project phases 

delivery, give pieces of advice, and make sure of the achievement of project’s 

objectives [15]. It is about keeping the right balance between quality, cost, and timing 

throughout the project progress [14]. The main purpose of steering is to ensure 

successful delivery of the project by increasing the benefits and taking into 

consideration the quality [16]. Furthermore, there are 4 phases of an effective steering: 

selection, funding, oversight, and improvement. First, selection is an important phase 

where project proposals are examined and resources may be allocated for a more 

detailed study of the costs or benefits. Second, funding is a process that is performed 

after the planning information are provided in order to select the appropriate projects 

using prioritization criteria. Third, oversight is checking regularly the projects status in 

order to make sure that they are going on the right way. If there is any change request 

that is accepted, a portfolio report should be issued. Finally, improvement is the last 

phase of steering and is mainly about reviewing the final results and suggesting some 

recommendations for the project improvement [16]. 
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Coordinating 

In fact, projects may fail because of a lack of insufficient coordination and 

inadequate control of project activities. Coordination plays an important role in a 

project success especially that coordinators pursue its progress in terms of planning, 

design, and implementation process [17]. In other words, coordinators are competent 

and effective to lead a team and apply powerful tools and techniques to control 

projects and motivate employees [7]. The project coordinator needs to have important 

skills: education and knowledge, leadership, communication, and organization. 

Furthermore, there are several missions of a project coordinator such like: supervision, 

tasks distribution, meetings scheduling, and reports preparation [18]. First, supervising 

the activities of employees is very important in order to keep updated about their 

progress, help them overcome the challenges that may be encountered, and suggest 

efficient solutions to their problems. Second, distributing tasks among team members 

is interesting so that every employee become responsible for the completion of his/her 

duties. Third, scheduling regular meetings has a great impact on projects success 

because it is an opportunity to discuss the issues and share knowledge [17]. Finally, 

preparing management reports is necessary in the coordination phase because it is a 

way to synthesize all the work and interact with the project manager so that he/ she 

sees the details and gives comments. The figure below summarizes all the important 

steps required in the OPC phase: 
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Figure 2: OPC Functionality 

Moreover, I decided to generate an ERD (Entity Relationship Diagram) chart to 

demonstrate the integrated design office functionality. The software used is SQL Server 

Management Studio. It is a way to represent all the interactions that might be used within the 

office. The ERD has several components such as: department, employee, person, job title, e-

mail, e-mail tracking, customer, company, order item, and project. The figure below shows 

clearly the necessary elements of each component and their relationship. This ERD might be 

mostly used and helpful in the future work when designing the design office’s software. 

However, I found it important to include it in my report because it obviously shows the 

integrated design office features. 
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 Figure 3: The Entity Relationship Diagram for the database system  
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ACCOUNT ANALYSIS 
 According to [4], the account analysis is analyzing and examining detailed items comprising 

an account. It is an approach that needs an estimation of fixed and variable costs.  

Variable Costs 

a- Salaries 

With the assistance of Mr. Benzekri, I could generate the average required 

salaries by taking into consideration the location: Fez. The table below 

shows the salaries of all employees in all departments: highways, building 

structure, sanitation, adduction of drinking water, public lighting, 

electricity, and telephone, fluid, environment, and administration. 

Table 3.a.1: Employees Salaries 

 

Salary of 

Project 

Manager per 

month 

(MAD) 

Salary of 

Engineer 

per Month 

(MAD) 

Salary of 

Technician 

per Month 

(MAD) 

Salary of 

Specialized 

Technician 

per Month 

(MAD) 

Salary of 

Client 

Manager per 

Month 

(MAD) 

Salary of 

Messenger 

per Month 

(MAD) 

Salary of 

Secretary 

per 

Month 

(MAD) 

Total Cost 

of Each 

Department 

Highways ——— 14000.00 5000.00 6000.00 ——— ——— ——— 25000.00 

Building 

Structure 
——— 14000.00 5000.00 6000.00 ——— ——— ——— 25000.00 

Sanitation ——— 14000.00 5000.00 6000.00 ——— ——— ——— 25000.00 

Adduction of 

Drinking Water 
——— 14000.00 5000.00 6000.00 ——— ——— ——— 25000.00 

Public Lighting, 

Electricity, 

Telephone 

——— 14000.00 5000.00 6000.00 ——— ——— ——— 25000.00 

Fluid ——— 14000.00 5000.00 6000.00 ——— ——— ——— 25000.00 

Environment ——— 14000.00 5000.00 6000.00 ——— ——— ——— 25000.00 

Administration 28000.00 ——— ——— ——— 6500.00 2500.00 2500.00 39500.00 

       
Total cost 

(MAD) 
214500.00 

      The total salaries cost is estimated to be 214500.00 MAD monthly. 

b- Monthly Fees 

After discussing with several owners of design offices and with the 

assistance of Mr. Benzekri, I could estimate the monthly costs that are 

required in Fez.  
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The table below shows the estimated monthly charges during 24 months. 

Table 3.a.2: Estimated Monthly Charges 

Type Estimated Charge (MAD) Months Total Estimated Charge (MAD) 

Rental Costs 12000.00 24 288000.00 

Electricity Fees 2500.00 24 60000.00 

Water Fees 200.00 24 4800.00 

Telephone Fees 1200.00 24 28800.00 

Other Fees 500.00 
 

12000.00 

Total Cost 16400.00 30 393600.00 

 

     The total monthly fees are estimated to be 16400.00 MAD per month and 393600.00 MAD 

during 2 years. 

c- Annual Fees 

The table below shows the estimated annual charges during 2 years. 

Table 3.a.3: Estimated Annual Charges 

Type Estimated Charge (MAD) Years Total Estimated Charge (MAD) 

Accountant Fees 7000.00 2 14000.00 

Business License 20000.00 2 40000.00 

  
Total Cost 54000.00 

 

      The total annual fees are estimated to be 54000.00 MAD during 2 years. 

d- Required Furniture 

The table below shows the estimated required furniture, their quantity, and 

their total price. The prices are taken from “www.marjane.ma”. 

 

 

 

 

  



Soukaina ElAouad  Capstone Project 

  Spring 2015 

 
 

30 
 

 

Table 3.a.4: Estimated Required Furniture 

Component Type Description Price (MAD) Quantity Total price (MAD) 

Print Papers 
Superior 

A3 

Economical, 

practical 
91.00 2 182.00 

Roll of Plotting 

Table 
Papyrus 

Cheap, Good 

quality 
122.00 2 244.00 

Printer Cartridge HP 
Cheap, Good 

quality 
392.00 14 5488.00 

Cartridge of Plotting 

Table 
DesignJet Reusable 142.00 10 1420.00 

Pens Reynolds Economical 1.50 30 45.00 

Notepads Ecossais Economical 20.00 30 600.00 

stapler Maped Practical 15.00 4 60.00 

Binder Maped Good quality 50.00 3 150.00 

rulers Maped Economical 1.00 10 10.00 

Calculators Casio Good quality 120.00 4 480.00 

    
Total Cost 8199.00 

 

The total required furniture cost is estimated to be 8199.00 MAD. 

Therefore, the total cost of variable costs = 214500.00 + 393600.00 + 54000.00 + 8199.00  

                                                                   = 670299.00 MAD. 

Fixed Costs 

1- Equipment 

a- Plotting Table 

The plotting tables are required in an integrated design office in order to generate 

plans. The table below shows the plotting tables cost, and the price is generated 

from “www8.hp.com”. 

 

Table 3.b.1: Plotting tables cost 

Component Type Description Price (MAD) Quantity Total price (MAD) 

Plotting Table 
HP 

Design 

HP DesignJet T920 ePrinter 

Series 
40000.00 2 80000.00 
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b- Printers 

The printers are needed in every department, administration, and the boss office. 

The table below shows detailed prices and quantity of printers. The prices are 

taken from “www.microchoix.ma” 

Table 3.b.2: Printers Cost 

Component Type Description Price (MAD) Quantity Total price (MAD) 

Printer A3 
Epson 

AcuLaser 
Printer Laser A3 30934.00 2 61868.00 

Laser Printer A4 HP 
Multifunctions: printer, 

scanner, fax, photocopy 
2290.00 10 22900.00 

    
Total Cost 84768.00 

  

 

c- Desktop Computers 

Desktop computers are obviously required for each employee, I selected the ones 

that have good quality and cheap. Within the integrated design office, 26 desktop 

computers are required:  

- 3 (engineer, technician, and specialized computer) for each 

department, and we have 7 departments. So the total is 21. 

- 1 for the secretary. 

- 1 for the boss. 

- 1 for the client manager. 

- 1 for the messenger. 

- 1 extra. 

The table below shows the desktop computers details including their price and quantity. The 

prices are taken from “www.microchoix.ma” 

Table 3.b.3: Desktop Computers Cost 

Component Type Description Price (MAD) Quantity Total price (MAD) 

Desktop 

Computers 
Dell 

Intel Pentium G32200- RAM 

2Go- 500 Go in hard drive- 

Screen 18,5 inches 

3990.00 26 103740.00 

 

d- Mobile Phones 

Mobile phones are important for every employee because it is an efficient tool of 

communication. It is also used as a way of interaction between the client and the 

employee. I did my best to choose phones with good quality and not expensive. 

The table below demonstrates all the needed mobile phones including their 

description, quantity, and price. The prices are taken from “www.microchoix.com” 
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Table 3.b.4: Mobile Phones Cost 

Component Type Description Price (MAD) Quantity Total price (MAD) 

Mobile Phone for 

Engineers 
Samsung 

Galaxy S5 mini Or- RAM1,5 

Go- 16Go in Stockage 
3249.00 7 22743.00 

Mobile Phone for 

Technicians 
Nokia 

Lumia 350- RAM 512 Go- 4Go 

in storage 
1190.00 14 16660.00 

Mobile Phone for 

Client Manager 
Samsung 

Galaxy S3- RAM 1,5Go - 16 

Go in Storage 
2249.00 1 2249.00 

Mobile Phone for 

Secretary 
Nokia 

Lumia 350- RAM 512 Go- 4Go 

in storage 
1190.00 1 1190.00 

Mobile Phone for 

the Boss 
Samsung 

Galaxy S5 Cuivre Or RAM 

2Go- 16Go in Stockage 
5490.00 1 5490.00 

    
Total Cost 42842.00 

 

e- Telephones 

Two telephones are required in this integrated design office, one in the boss office 

and the other in the secretary office. The table below shows details about 

telephones and their corresponding costs. The prices are taken from 

“www.iam.ma”. 

Table 3.b.5: Telephones Cost 

Component Type Description Price (MAD) Quantity Total price (MAD) 

Telephone in the Boss 

Office 
Siemens Analogic 249.00 1 249.00 

Telephone in the Secretary 

Office 
Siemens Analogic 249.00 1 249.00 

    
Total Cost 498.00 

 

f- Office Desks 

An office desk is required in every employee office. The table below shows the 

necessary info about the needed office desks. The prices are taken from 

“www.kitea.ma” 
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Table 3.b.6: Office Desks Cost 

Component Type Description Price (MAD) Quantity Total price (MAD) 

Office Desk for Engineers Compact OT 1 place 120 cm 5490.00 7 38430.00 

Office Desk for 

Technicians 
MONETA Chain Structure 1249.00 14 17486.00 

Office Desk for Client 

Manager 
ZOE Space Saving 2190.00 1 2190.00 

Office Desk for Secretary SANTOS 2 Attractive 4890.00 1 4890.00 

Office Desk for the Boss BOSS3 Luxurious 7990.00 1 7990.00 

Extra Office Desk MONETA Chain Structure 1249.00 1 1249.00 

    
Total Cost 70986.00 

 

g- Office Chairs 

The table below shows the information about the needed office chairs. The prices 

are taken from “www.kitea.ma” 

Table 3.b.7: Office Chairs Cost 

Component Type Description Price (MAD) Quantity Total price (MAD) 

Office Chair for Engineers Office Chair Good Quality 329.00 7 2303.00 

Office Chair for Technicians Office Chair Good Quality 329.00 14 4606.00 

Office Chair for Client 

Manager 
Office Chair Good Quality 329.00 1 329.00 

Office Chair for Secretary Office Chair Good Quality 329.00 1 329.00 

Office Chair for the Boss CLASSIC Comfortable 2490.00 1 2490.00 

Chairs for clients in the Boss 

Office 
Chaise ISO Comfortable 193.00 2 386.00 

Other Extra Chairs for 

Clients 
Office Chair Good Quality 329.00 4 1316.00 

Office Sofa for Clients STOCKHOLM Relaxing 2995.00 1 2995.00 

    
Total Cost 14368.00 

 

Therefore, the total cost of equipment is estimated to be:  

80000.00 + 84768.00 + 103740.00 + 42842.00 + 498.00 + 70986.00 + 14368.00 

 = 397202.00 
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Software Licenses 

Software licenses are one of the important requirements in an integrated design office 

especially that the government insists on it. The table below demonstrates the different 

components and their corresponding prices. 

Table 3.c.1: Software Licenses Cost 

Component Type Price (HTC) Price (TTC) 

AUTOCAD Multiuser AUTOCAD 100000.00 120000.00 

Highways Modeling AUTODESK Civil 3D 50000.00 60000.00 

Building Structure Modeling Advanced Design 150000.00 180000.00 

Sanitation Modeling Mensura 50000.00 60000.00 

Adduction of Drinking Water Modeling Visio AEP 30000.00 36000.00 

Electricity Modeling AUTOCAD MEP 30000.00 36000.00 

Fluid Modeling FluidSim 5 40000.00 48000.00 

  
Total Cost 492000.00 

 

The total cost of software licenses is estimated to be 492000.00 MAD. 

Software Training for Engineers 

The engineers should be competent enough to be able to work with different software. Thus, I 

estimated a 2500 MAD per day and five day training for each engineer. The table below 

demonstrates the related information and their prices. 

Table 3.c.2 Software Training for Engineers Cost 

Component Type 
Price per 

day(MAD) 

Number of 

Days 

Total 

Price(MAD) 

AUTOCAD Multiuser AUTOCAD 2500.00 5 12500.00 

Highways Modeling AuTODESK Civil 3D 2500.00 5 12500.00 

Building Structure Modeling Advanced Design 2500.00 5 12500.00 

Sanitation Modeling Mensura 2500.00 5 12500.00 

Adduction of Drinking Water 

Modeling 
Visio AEP 2500.00 5 12500.00 

Electricity Modeling AUTOCAD MEP 2500.00 5 12500.00 

Fluid Modeling FluidSim 5 2500.00 5 12500.00 

   
Total Cost 75000.00 
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The total cost of software training for engineers is estimated to be 75000.00 MAD. 

Vehicles 

The vehicles are needed within an integrated design office especially that it takes projects 

from all over the country. Thus, displacement might not be easy for most of the time. The 

table below shows the pieces of information related to the vehicles. The prices are taken from 

“www.wandaloo.com” 

Table 3.c.3: Vehicles Cost 

Type Description Price (MAD) 

Peugeot Partner 1,6 HDI Active, Diesel 171900.00 

Dacia 4x4 Duster 1,5 DCI Laureate 172900.00 

Kangoo Evolution 1,5 DCI Authentic 169900.00 

 
Total Cost 514700.00 

  

The estimation of the total cost of vehicles is 514700.00 MAD. 

Thus, the total cost of fixed variables is estimated to be: 

397202.00 + 492000.00 + 75000.00 + 514700.00 = 1478902.00 MAD. 

The overall estimation of variable costs and fixed costs is: 

670299.00 + 1478902.00 = 2149201.00 MAD. 
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COST- BENEFIT ANALYSIS 
According to [3], the services to be performed are divided into two main phases: study 

and monitoring. First, there are three components in the study phase: preliminary design 

(A.P.S), preliminary detailed design (A.P.D), and counseling records of businesses (D.C.E). 

Then, the monitoring phase consists of: general control of the work (C.G.T), provisional 

acceptance of the work (R.P.T), and final acceptance of the work (R.D.T). 

In order to estimate the benefit of the investment, the appropriate way is to analyze 

several projects and deduct the profit of each one. The fees are different from one project to 

another because they are dependent on the project nature, size, type and complexity, location, 

and scope of services. The prices that are given by the project owner are also taken into 

consideration while estimating the project. Furthermore, the projects are taken from a national 

website of construction bids named “www.marchespublics.gov.ma”. I was able to analyze 

five different projects separately in order to deduce the benefit of each one. I got all the 

necessary information related to them from the website mentioned earlier. The selection is 

done based on some criteria such as: the project should include different services and should 

be appropriate only for an integrated design office. 

Project 1 

The first project is about development of technical and monitoring studies of a new 

market (souk) and an abatory construction in the Municipality Of Tahanaout. The project 

owner is the President of the Municipality of Tahanaout, officer (Le Président de la 

Municipalité de Tahanaout, ordonnateur). The project includes several parts such like: fruits 

and vegetables sales area, butcher stalls, a slaughterhouse, poultry and eggs market, grocery 

sales area, and jewelry sales. The total surface area of the project is 40 500.00 m². The 

different services that should be performed in both the study and monitoring phases are: 

highways, building structure, sanitation, adduction of drinking water, public lighting, 

electricity, and telephone. Moreover, the study phase of the project needs to be achieved 

within 35 days and the monitoring phase within 6 months. The estimated costs of benefits 

established by the project owner are set to 550000.00 MAD. 
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The table below shows the human resources requirements: 

Table 4.a.1: Project 1: Human Resources Requirements 

 
Highways 

Building 

Structure 

Adduction of 

Drinking Water 
Sanitation 

Public Lighting, 

Electricity, and Telephone 

Project Manager 
 

  
   

Engineer           

Technician           

 

The table below shows the software requirements: 

Table 4.a.2: Project 1: Software Requirements 

Field Software 

Highways AUTODESK Civil 3D, AUTOCAD Multiuser 

Building Structure Advanced Design 

Sanitation Mensura 

Adduction of Drinking Water Visio AEP 

Public Lighting, Electricity, and Telephone AUTOCAD MEP 

 

1- Study Phase Analysis 

a- Benefits 

The tables below show the project manager, engineer, and technician expenses 

in the different fields: highways, building structure, adduction of drinking 

water, sanitation, public lighting, electricity, and telephone. In other words, 

these correspond to the expenses that the integrated design office will put in 

the specifications set in order to estimate the project cost in the study phase. 

The number of employees involved in these tables are required by the project 

owner and set in the Regulatory Consulting (RC). 
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i. A.P.S 

The A.P.S part requires 8 working days.  

Table 4.b.1: Project 1 Benefits: A.P.S Expenses 

 
Highways 

Building 

Structure 

Adduction of 

Drinking Water 
Sanitation 

Public Lighting, 

Electricity, and Telephone 
Total 

Project Manager 

Expense per day (MAD) 
3600.00 ——— ——— ——— ——— 3600.00 

Engineer Expense per 

day (MAD) 
3400.00 3400.00 3400.00 3400.00 3400.00 10200.00 

Technician Expense per 

day (MAD) 
1900.00 1900.00 1900.00 1900.00 1900.00 5700.00 

Total Project Manager 

Expense (MAD) 
3600.00 ——— ——— ——— ——— 3600.00 

Total Engineer Expense 

(MAD) 
10200.00 10200.00 10200.00 10200.00 10200.00 30600.00 

Total Technician 

Expense (MAD) 
9500.00 9500.00 9500.00 9500.00 9500.00 28500.00 

     
Total Cost (MAD) 62700.00 

 

 The total benefit of the A.P.S is estimated to be 62700.00 MAD. 

ii. A.P.D  

The A.P.D part requires 8 working days. 

Table 4.b.2: Project 1 Benefits: A.P.D Expenses 

 
Highways 

Building 

Structure 

Adduction of 

Drinking Water 
Sanitation 

Public Lighting, 

Electricity, and Telephone 
Total 

Project Manager 

Expense per day (MAD) 
3600.00 ——— ——— ——— ——— 3600.00 

Engineer Expense per 

day (MAD) 
3400.00 3400.00 3400.00 3400.00 3400.00 10200.00 

Technician Expense per 

day (MAD) 
1900.00 1900.00 1900.00 1900.00 1900.00 5700.00 

Total Project Manager 

Expense (MAD) 
3600.00 ——— ——— ——— ——— 3600.00 

Total Engineer Expense 

(MAD) 
10200.00 10200.00 10200.00 10200.00 10200.00 30600.00 

Total Technician 

Expense (MAD) 
9500.00 9500.00 9500.00 9500.00 9500.00 28500.00 

     
Total Cost 62700.00 
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The total benefit of the A.P.D is estimated to be 62700.00 MAD. 

iii. D.C.E 

The D.C.E part requires 10 working days. 

Table 4.b.3: Project 1 Benefits: D.C.E Expenses 

 
Highways 

Building 

Structure 

Adduction of 

Drinking Water 
Sanitation 

Public Lighting, 

Electricity, and Telephone 
Total 

Project Manager 

Expense per day (MAD) 
3600.00 ——— ——— ——— ——— 3600.00 

Engineer Expense per 

day (MAD) 
3400.00 3400.00 3400.00 3400.00 3400.00 10200.00 

Technician Expense per 

day (MAD) 
1900.00 1900.00 1900.00 1900.00 1900.00 5700.00 

Total Project Manager 

Expense (MAD) 
3600.00 ——— ——— ——— ——— 3600.00 

Total Engineer Expense 

(MAD) 
10200.00 10200.00 10200.00 10200.00 10200.00 30600.00 

Total Technician 

Expense (MAD) 
13300.00 13300.00 13300.00 13300.00 13300.00 39900.00 

     
Total Cost 74100.00 

  

The total benefit of the D.C.E is 74100.00 MAD. 

Thus, the overall benefit in the study phase is 62700.00 + 62700.00 + 74100.00  

    = 199500.00 MAD. 

b- Costs 

The tables below show the project manager, engineer, and technician expenses 

in the different fields: highways, building structure, adduction of drinking 

water, sanitation, public lighting, electricity, and telephone. In other words, 

these correspond to the charges that will cost the integrated design office. The 

duration of the study phase is 26 days, so the engineer needs 9 days of work 

and the technician needs 17 days. The project manager supervises and pursues 

the work and his estimated working days are 3 days which corresponds to 1 

day for each phase.  
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i. Project Manager 

The project manager has to work 3 days in order to complete the 

study phase. I converted his monthly salary to daily in order to get 

the 3 days’ salary. 

Table 4.c.1: Project 1 Costs: Project Manager Salary 

 

                                     The total cost of the project manager within 3 days is 4200.00 MAD. 

ii. Engineer 

The engineer has to work 9 days in order to complete the study 

phase. I converted his monthly salary to daily in order to get the 9 

day salary. 

Table 4.c.2: Project 1 Costs: Engineer Salary 

 
Highways 

Building 

Structure 

Adduction 

of Drinking 

Water 

Sanitation 

Public Lighting, 

Electricity, and 

Telephone 

Engineer Salary per Month (MAD) 14000.00 14000.00 14000.00 14000.00 14000.00 

Engineer Salary per day (MAD) 700.00 700.00 700.00 700.00 700.00 

Number of Engineer’s Working days 9 9 9 9 9 

Total Engineer Salary (MAD) 6300.00 6300.00 6300.00 6300.00 6300.00 

    
Total Cost 

(MAD) 
31500.00 

 

                                    The total cost of the engineer within 9 days is 31500.00 MAD. 

 

 

 

 

 
Cost (MAD) 

Project Manager Salary per month (MAD) 28000.00 

Project Manager Salary per day (MAD) 1400.00 

Number of Project Manager Working days 3 

Total Project Manager Salary (MAD) 4200.00 
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iii. Technician 

The technician has to work 17 days in order to complete the study 

phase. I converted his monthly salary to daily in order to get the 17 

day salary. 

Table 4.c.3: Project 1 Costs: Technician Salary 

 
Highways 

Building 

Structure 

Adduction 

of 

Drinking 

Water 

Sanitation 

Public Lighting, 

Electricity, and 

Telephone 

Technician Salary per Month (MAD) 5000.00 5000.00 5000.00 5000.00 5000.00 

Technician Salary per day (MAD) 250.00 250.00 250.00 250.00 250.00 

Number of Technician's Working Days 17 17 17 17 17 

Total Technician Salary (MAD) 4250.00 4250.00 4250.00 4250.00 4250.00 

    
Total Cost 

(MAD) 
21250.00 

 

The total cost of the technician within 17 days is 21250.00 MAD. 

Thus, the overall cost in the study phase is estimated to be:  

4200.00 + 31500.00 + 21250.00 = 56950.00 MAD. 

The profit in the study phase is 199500.00 -56950.00 = 142550.00 MAD. 

2- Monitoring Phase Analysis 

a- Benefits 

The tables below show the engineer expenses in the different fields: 

highways, building structure, adduction of drinking water, sanitation, 

public lighting, electricity, and telephone. In other words, these correspond 

to the expenses that the integrated design office will put in the 

specifications set in order to estimate the project cost in the monitoring 

phase. 

i. C.G.T 

The duration of the monitoring phase as stated previously is 5 

months which corresponds to 20 weeks, and the C.G.T part 

requires one meeting per week. Thus, the performance of this 

part needs 20 meetings. The table below shows the engineers’ 

expenses in all fields. 
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Table 4.d.1: Project 1 Benefits: C.G.T Expense 

 

Type Expense (MAD) Number of Working Days Total Cost (MAD) 

Highways 3500.00 20 70000.00 

Building Structure 3500.00 20 70000.00 

Adduction of Drinking Water 3500.00 20 70000.00 

Sanitation 3500.00 20 70000.00 

Public Lighting, Electricity, and telephone 3500.00 20 70000.00 

  
Overall Cost (MAD) 350000.00 

 

           The total benefit of the C.G.T phase is 350000.00 MAD. 

ii. R.P.T 

The R.P.T part usually requires two meetings. 

 

Table 4.d.2: Project 1 Benefits: R.P.T Expense 

Type Expense (MAD) Number of Working Days Total Cost (MAD) 

Highways 3500.00 2 7000.00 

Building Structure 3500.00 2 7000.00 

Adduction of Drinking Water 3500.00 2 7000.00 

Sanitation 3500.00 2 7000.00 

Public Lighting, Electricity, and telephone 3500.00 2 7000.00 

  
Overall Cost (MAD) 35000.00 

  

The total benefit of the R.P.T phase is 35000.00 MAD. 

iii. R.D.T 

The R.D.T part usually requires one meeting. 

 

 

 

 



Soukaina ElAouad  Capstone Project 

  Spring 2015 

 
 

43 
 

Table 4.d.3: Project 1 Benefits: R.D.T Expense 

Type Expense (MAD) Number of Working Days Total Cost (MAD) 

Highways 3500.00 1 3500.00 

Building Structure 3500.00 1 3500.00 

Adduction of Drinking Water 3500.00 1 3500.00 

Sanitation 3500.00 1 3500.00 

Public Lighting, Electricity, and telephone 3500.00 1 3500.00 

  
Overall Cost (MAD) 17500.00 

 

The total benefit of the R.D.T phase is 17500.00 MAD. 

Thus, the overall benefit in the monitoring phase is 350000.00 +35000.00 +17500.00  

                                           = 402500.00 MAD. 

b- Costs  

The table below shows the engineer expenses in the different fields: 

highways, building structure, adduction of drinking water, sanitation, 

public lighting, electricity, and telephone. In other words, these correspond 

to the charges that will cost the integrated design office during the 

monitoring phase. The duration of the monitoring phase is 5 months, which 

corresponds to 20 weeks. The R.P.T generally requires 2 meetings and the 

R.D.T requires one meeting. Thus, the total meetings required to perform 

this phase is 23 meetings. I converted the monthly salary to a daily one in 

order to generate the cost of 23 meetings. 

Table 4.e.1: Project 1 Costs: Engineer Costs 

 
Highways 

Building 

Structure 

Adduction 

of Drinking 

Water 

Sanitation 

Public Lighting, 

Electricity, and 

Telephone 

Engineer Salary per Month (MAD) 14000.00 14000.00 14000.00 14000.00 14000.00 

Engineer Salary per day (MAD) 700.00 700.00 700.00 700.00 700.00 

Number of Engineer's Working Days 23 23 23 23 23 

Total Engineer Salary (MAD) 16100.00 16100.00 16100.00 16100.00 16100.00 

    
Total Cost 

(MAD) 
80500.00 

 

The total cost of the monitoring phase is 80500.00 MAD. 
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Thus, the profit in the monitoring phase is estimated to be  

402500.00 - 80500.00 = 322000.00 MAD 

Finally, the overall profit of this project is 142550.00 + 322000.00 = 464550.00 MAD 

The table below shows a summary table of benefits. 

Table 4.f.1: Summary table of benefits 

Description of services: Study and Monitoring Price (MAD) 

Preliminary Design (A.P.S) 62700.00 

Preliminary detailed design (A.P.D) 62700.00 

Counseling records of Businesses (D.C.E) 74100.00 

General control of the work (C.G.T) 350000.00 

Provisionnal acceptance of the work (R.P.T) 35000.00 

Final acceptance of the work (R.D.T) 17500.00 

Total Benefit (MAD) 602000.00 

 

            The table below shows a summary table of costs. 

Table 4.f.2: Summary Table of Costs 

Description of Services: Study and Monitoring Price (MAD) 

Project Manager Cost 4200.00 

Engineers Cost 31500.00 

Technicians Cost 21250.00 

Monitoring Phase Cost 80500.00 

Total cost (MAD) 137450.00 

 

We notice that the net value = 602000.00 -137450.00 = 464550.00 MAD. 
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Project 2 

The second project is about development of technical and monitoring studies of a 

hospital construction near the city of province Talsint –Figuig. The project owner is the 

Delegation of Health Ministry in the Province of Figuig (la Délégation du Ministère de la 

santé à la province de Figuig). It involves the construction of a hospital close to 45 beds. In 

addition, the project is as follows: the outside surface area is about 4795.8 m², the general 

circulation is about 479.58 m², and the technical rooms occupy about 479.58 m². So the total 

surface area is about 5754.96 m². 

The project includes the design and construction of a hospital that contains five 

departments. First, the unit of hospital services is composed of general medical service, 

service of general surgery, mother and child health care department, and emergency 

department. Second, the ambulatory department is required for external visits and blood tests. 

Third, the technical support center consists of rooms of medical operations, birth rooms, 

radiology room, echography room, central sterilization, and laboratory benching. Fourth, the 

general services contain pharmacy, kitchen, laundry, morgue, parking, incinerator, prayer 

room, workshops ...). Finally, the administrative services include reception and admission, 

directions and management centers, and facilities for staff. The different services that should 

be performed in both the study and monitoring phases are: highways, building structure, 

sanitation, adduction of drinking water, public lighting, electricity, and telephone, and 

supervision. Moreover, the study phase of the project needs to be achieved within 5 months 

and the monitoring phase within 24 months. The estimated costs of benefits established by the 

project owner are set to 1131000.00 MAD. 

The table below shows the human resources requirements: 

Table 5.a.1: Project 2: Human Resources Requirements 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

Drinking water 

Public Lighting, 

Electricity, and Telephone 
Supervision 

Project Manager 
 

  
    

Engineer             

Technician           
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The table below shows the software requirements: 

Table 5.a.2: Project 1: Software Requirements 

Field Software 

Highways AUTODESK Civil 3D, AUTOCAD Multiuser 

Building Structure Advanced Design, AUTOCAD Multiuser 

Sanitation Mensura, AUTOCAD Multiuser 

Adduction of Drinking Water Visio AEP, AUTOCAD Multiuser 

Public Lighting, Electricity, and Telephone AUTOCAD MEP, AUTOCAD Multiuser 

Supervision AUTOCAD Multiuser 

 

1- Study Phase Analysis 

a- Benefits 

The tables below show the project manager, engineer, and technician expenses 

in the different fields: highways, building structure, sanitation, adduction of 

drinking water, public lighting, electricity, and telephone, and supervision. In 

other words, these correspond to the expenses that the integrated design office 

will put in the specifications set in order to estimate the project cost in the 

study phase. The number of employees involved in these tables are required by 

the project owner and set in the Regulatory Consulting (RC).  

A.P.S: 

The A.P.S part requires 40 working days. 
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Table 5.b.1: Project 2 Benefits: A.P.S Expenses 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

Drinking 

water 

Public Lighting, 

Electricity, and 

Telephone 

Supervision Total 

Project Manager 

Expense per day (MAD) 
——— 1800.00 ——— ——— ——— ——— 1800.00 

Engineer Expense per 

day (MAD) 
1500.00 1500.00 1500.00 1500.00 1500.00 1500,00 9000.00 

Technician Expense per 

day (MAD) 
700.00 700.00 700.00 700.00 700.00 ——— 3500.00 

Total Project Manager 

Expense (MAD) 
——— 12600.00 ——— ——— ——— ——— 12600.00 

Total Engineer Expense 

(MAD) 
15000.00 15000.00 15000.00 15000.00 15000.00 15000,00 90000.00 

Total Technician 

Expense (MAD) 
21000.00 21000.00 21000.00 21000.00 21000.00 ——— 105000.00 

      
Total Cost 

(MAD) 
207600.00 

The total benefit of the A.P.S is estimated to be 207600.00 MAD. 

i. A.P.D 

The A.P.D part requires 40 working days. 

Table 5.b.2: Project 2 Benefits: A.P.D Expenses 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

Drinking 

water 

Public Lighting, 

Electricity, and 

Telephone 

Supervision Total 

Project Manager 

Expense per day (MAD) 
——— 1800.00 ——— ——— ——— ——— 1800.00 

Engineer Expense per 

day (MAD) 
1500.00 1500.00 1500.00 1500.00 1500.00 1500,00 9000.00 

Technician Expense per 

day (MAD) 
700.00 700.00 700.00 700.00 700.00 ——— 3500.00 

Total Project Manager 

Expense (MAD) 
——— 12600.00 ——— ——— ——— ——— 12600.00 

Total Engineer Expense 

(MAD) 
15000.00 15000.00 15000.00 15000.00 15000.00 15000,00 90000.00 

Total Technician 

Expense (MAD) 
21000.00 21000.00 21000.00 21000.00 21000.00 ——— 105000.00 

      
Total Cost 

(MAD) 
207600.00 
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The total benefit of the A.P.D is estimated to be 207600.00 MAD 

ii. D.C.E 

The D.C.E part requires 20 working days. 

Table 5.b.3: Project 2 Benefits: D.C.E Expenses 

 
Highways 

Building 

Structure 
Sanitation 

Adduction 

of Drinking 

water 

Public Lighting, 

Electricity, and 

Telephone 

Supervision Total 

Project Manager 

Expense per day (MAD) 
——— 1800.00 ——— ——— ——— ——— 1800.00 

Engineer Expense per 

day (MAD) 
1500.00 1500.00 1500.00 1500.00 1500.00 1500.00 9000.00 

Technician Expense per 

day (MAD) 
700.00 700.00 700.00 700.00 700.00 ——— 3500.00 

Total Project Manager 

Expense (MAD) 
——— 6300.00 ——— ——— ——— ——— 6300.00 

Total Engineer Expense 

(MAD) 
7500.00 7500.00 7500.00 7500.00 7500.00 7500.00 45000.00 

Total Technician 

Expense (MAD) 
10500.00 10500.00 10500.00 10500.00 10500.00 ——— 52500.00 

      

Total Cost 

(MAD) 
103800.00 

 

The total benefit of the D.C.E is 103800.00 MAD. 

Thus, the overall benefit in the study phase is 207600.00 + 207600.00 + 103800.00  

    = 519000.00 MAD. 

b- Costs 

The tables below show the project manager, engineer, and technician expenses 

in the different fields: highways, building structure, adduction of drinking 

water, sanitation, public lighting, electricity, and telephone, and supervision. In 

other words, these correspond to the charges that will cost the integrated design 

office. The duration of the study phase is 100 days, so the engineer needs 25 

days of work and the technician needs 75 days. The project manager supervises 

and pursues the work and his estimated working days are 17.5 days.  

i. Project Manager 

The project manager has to work 17.5 days in order to complete the 

study phase. I converted his monthly salary to daily in order to get the 

17.5 days’ salary. 
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Table 5.c.1: Project 2 Costs: Project Manager Salary 

 
Cost (MAD) 

Project Manager Salary per month (MAD) 28000.00 

Project Manager Salary per day (MAD) 1400.00 

Number of Project Manager Working days 17.5 

Total Project Manager Salary (MAD) 24500.00 

 

The total cost of the project manager within 17.5 days is 24500.00 MAD. 

ii. Engineer 

The engineer has to work 25 days in order to complete the study phase. 

I converted his monthly salary to daily in order to get the 25 days’ 

salary. 

Table 5.c.2: Project 2 Costs: Engineer Salary 

 
Highways 

Building 

Structure 

Adduction 

of Drinking 

Water 

Sanitation 

Public Lighting, 

Electricity, and 

Telephone 

Supervision 

Engineer Salary per Month 

(MAD) 
14000.00 14000.00 14000.00 14000.00 14000.00 14000.00 

Engineer Salary per day 

(MAD) 
700.00 700.00 700.00 700.00 700.00 700.00 

Number of Engineer 

Working days 
25 25 25 25 25 25 

Total Engineer Salary 

(MAD) 
17500.00 17500.00 17500.00 17500.00 17500.00 17500.00 

     
Total Cost 

(MAD) 
105000.00 

 

The total cost of the engineer within 25 days is 105000.00 MAD. 

iii. Technician 

The technician has to work 75 days in order to complete the study 

phase. I converted his monthly salary to daily in order to get the 75 

days’ salary. 
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Table 5.c.3: Project 2 Costs: Technician Salary 

 
Highways 

Building 

Structure 

Adduction of 

Drinking Water 
Sanitation 

Public Lighting, Electricity, 

and Telephone 

Technician Salary per 

Month (MAD) 
5000.00 5000.00 5000.00 5000.00 5000.00 

Technician Salary per 

day (MAD) 
250.00 250.00 250.00 250.00 250.00 

Number of Technician's 

Working Days 
75 75 75 75 75 

Total Technician Salary 

(MAD) 
18750.00 18750.00 18750.00 18750.00 18750.00 

    
Total Cost 

(MAD) 
93750.00 

 

The total cost of the technician within 75 days is 93750.00 MAD. 

Thus, the overall cost in the study phase is estimated to be:  

24500.00 + 105000.00 + 93750.00 = 223250MAD. 

The profit in the study phase is 519000.00 - 223250.00 = 295750.00 MAD. 

2- Monitoring Phase Analysis 

a- Benefits 

The tables below show the engineer expenses in the different fields: highways, 

building structure, adduction of drinking water, sanitation, public lighting, 

electricity, and telephone, and supervision. In other words, these correspond to 

the expenses that the integrated design office will put in the specifications set 

in order to estimate the project cost in the monitoring phase. 

i. C.G.T 

The duration of the monitoring phase as stated previously is 24 

months which corresponds to 96 weeks, and the C.G.T part requires 

one meeting per week. Thus, the performance of this part needs 96 

meetings. The table below shows the engineers’ expenses in all 

fields. 
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Table 5.d.1: Project 2 Benefits: C.G.T Expense 

 

Type Expense (MAD) Number of days Total Cost (MAD) 

Highways 1310.61 96 125818.56 

Building Structure 1310.61 96 125818.56 

Sanitation 1310.61 96 125818.56 

Adduction of Drinking water 1310.61 96 125818.56 

Public Lighting, Electricity, and telephone 1310.61 96 125818.56 

Supervision 1310.61 96 125818.56 

  
Overall Cost (MAD) 754911.36 

 

 The total benefit of the C.G.T phase is 754911.36 MAD. 

ii. R.P.T 

The R.P.T part usually requires two meetings. 

Table 5.d.2: Project 2 Benefits: R.P.T Expense 

Type Expense (MAD) Number of days Total Cost (MAD) 

Highways 1310.61 2 2621.22 

Building Structure 1310.61 2 2621.22 

Sanitation 1310.61 2 2621.22 

Adduction of Drinking water 1310.61 2 2621.22 

Public Lighting, Electricity, and telephone 1310.61 2 2621.22 

Supervision 1310.61 2 2621.22 

  
Overall Cost (MAD) 15727.32 

 

The total benefit of the R.P.T phase is 15727.32 MAD. 

iii. R.D.T 

The R.D.T part usually requires one meeting 
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Table 5.d.3: Project 2 Benefits: R.D.T Expense 

Type Expense (MAD) Number of days Total Cost (MAD) 

Highways 1310.61 1 1310.61 

Building Structure 1310.61 1 1310.61 

Sanitation 1310.61 1 1310.61 

Adduction of Drinking water 1310.61 1 1310.61 

Public Lighting, Electricity, and telephone 1310.61 1 1310.61 

Supervision 1310.61 1 1310.61 

  
Overall Cost (MAD) 7863.66 

 

             The total benefit of the R.D.T phase is 7863.66 MAD. 

             Thus, the overall benefit in the monitoring phase is 754911.36 + 15727.32 + 7863.66  

                                          = 778502.34 MAD. 

b- Costs 

The table below shows the engineer expenses in the different fields: highways, 

building structure, adduction of drinking water, sanitation, public lighting, 

electricity, and telephone, and supervision. In other words, these correspond to 

the charges that will cost the integrated design office during the monitoring 

phase. The duration of the monitoring phase is 24 months, which corresponds 

to 96 weeks. The R.P.T generally requires 2 meetings and the R.D.T requires 

one meeting. Thus, the total meetings required to perform this phase is 99 

meetings. I converted the monthly salary to a daily one in order to generate the 

cost of 99 meetings. 

Table 5.e.1: Project 2 Costs: Engineer Costs 

 
Highways 

Building 

Structure 

Adduction of 

Drinking Water 
Sanitation 

Public Lighting, 

Electricity, and 

Telephone 

Engineer Salary per Month 

(MAD) 
14000.00 14000.00 14000.00 14000.00 14000.00 

Engineer Salary per day 

(MAD) 
700.00 700.00 700.00 700.00 700.00 

Number of Engineer's 

Working Days 
99 99 99 99 99 

Total Engineer Salary (MAD) 69300.00 69300.00 69300.00 69300.00 69300.00 

    
Total Cost 

(MAD) 
346500.00 
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The total cost of the monitoring phase is 346500.00 MAD. 

Thus, the profit in the monitoring phase is estimated to be  

778502.34 - 346500.00 = 432002.34 MAD  

Finally, the overall profit of this project is 295750.00 + 432002.34 = 727752.34 MAD 

The table below shows a summary of benefits 

Table 5.f.1: Summary table of benefits 

 

 

 

 

 

 

 

The table below shows a summary of costs 

Table 5.f.2: Summary Table of Costs 

Description of Services: Study and Monitoring Price (MAD) 

Project Manager Cost 24500.00 

Engineers Cost 105000.00 

Technicians Cost 93750.00 

Monitoring Phase Cost 346500.00 

Total cost (MAD) 569750.00 

 

We notice that the net value = 1297502.34 - 569750.00 = 727752.34 MAD. 

 

 

 

Description of services: Study and Monitoring Price (MAD) 

Preliminary Design (A.P.S) 207600.00 

Preliminary detailed design (A.P.D) 207600.00 

Counseling records of Businesses (D.C.E) 103800.00 

General control of the work (C.G.T) 754911.36 

Provisionnal acceptance of the work (R.P.T) 15727.32 

Final acceptance of the work (R.D.T) 7863.66 

Total Cost (MAD) 1297502.34 
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Project 3 

The third project is about development of technical and monitoring studies of 

construction of the sports complex construction Hassan 2 School in Rabat. The project owner 

is Rabat Region Development Company (la société Rabat Région Aménagement). The project 

involves the construction of a multisport complex comprising: a multi-sport room that has a 

built area of approximately 2340 m², an indoor swimming pool with a built area of 1010 m², 

ancillary rooms with an area of 1100 m²,  and sport grounds and outdoor spaces with an area 

of 4930 m². Thus, the total surface area is 9380 m². The different services that should be 

performed in both the study and monitoring phases are: building structure, fluid, and public 

lighting, electricity, and telephone. Moreover, the study phase of the project needs to be 

achieved within 70 days and the monitoring phase within 14 months. The estimated costs of 

benefits established by the project owner are set to 700000.00 MAD. 

The table below shows the human resources requirements:  

Table 6.a.1: Project 3: Human Resources Requirements 

 
Building Structure Fluid Public Lighting, Electricity, and Telephone 

Project Manager   
  

Engineer       

Specialized Technician       

 

   The table below shows the software requirements: 

Table 6.a.2: Project 3: Software Requirements 

Field Software 

Building Structure Advanced Design, AUTOCAD Multiuser 

Fluid AUTOCAD MEP, AUTOCAD Multiuser 

Public Lighting, Electricity, Telephone AUTOCAD MEP, AUTOCAD Multiuser 

 

1- Study Phase Analysis 

a- Benefits 

The tables below show the project manager, engineer, and technician expenses in 

the different fields: building structure, fluid, public lighting, electricity, and 
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telephone. In other words, these correspond to the expenses that the integrated 

design office will put in the specifications set in order to estimate the project cost 

in the study phase. The number of employees involved in these tables are required 

by the project owner and set in the Regulatory Consulting (RC).  

i. A.P.S 

The A.P.S part requires 15 working days.  

Table 6.b.1: Project 3 Benefits: A.P.S Expenses 

 
Building 

Structure 
Fluid 

Public Lighting, 

Electricity, and Telephone 
Total 

Project Manager Expense per day (MAD) 3500.00 ——— ——— 3500.00 

Engineer Expense per day (MAD) 3200.00 3200.00 3200.00 9600.00 

Technician Expense per day (MAD) 1800.00 1800.00 1800.00 5400.00 

Total Project Manager Expense (MAD) 7000.00 ——— ——— 7000.00 

Total Engineer Expense (MAD) 16000.00 16000.00 16000.00 48000.00 

Total Technician Expense (MAD) 18000.00 18000.00 18000.00 54000.00 

   
Total Cost (MAD) 109000.00 

 

The total benefit of the A.P.S is estimated to be 109000.00 MAD. 

ii. A.P.D 

The A.P.D part requires 20 working days. 

Table 6.b.2: Project 3 Benefits: A.P.D Expenses 

 
Building 

Structure 
Fluid 

Public Lighting, 

Electricity, and Telephone 
Total 

Project Manager Expense per day (MAD) 3500.00 ——— ——— 3500.00 

Engineer Expense per day (MAD) 3200.00 3200.00 3200.00 9600.00 

Technician Expense per day (MAD) 1800.00 1800.00 1800.00 5400.00 

Total Project Manager Expense (MAD) 12250.00 ——— ——— 12250.00 

Total Engineer Expense (MAD) 16000.00 16000.00 16000.00 48000.00 

Total Technician Expense (MAD) 27000.00 27000.00 27000.00 81000.00 

   
Total Cost (MAD) 141250.00 

 

The total benefit of the A.P.D is estimated to be 141250.00 MAD. 
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iii. D.C.E 

The D.C.E part requires 15 working days. 

Table 6.b.3: Project 3 Benefits: D.C.E Expenses 

 
Building 

Structure 
Fluid 

Public Lighting, 

Electricity, and Telephone 
Total 

Project Manager Expense per day (MAD) 3500.00 ——— ——— 3500.00 

Engineer Expense per day (MAD) 3200.00 3200.00 3200.00 9600.00 

Technician Expense per day (MAD) 1800.00 1800.00 1800.00 5400.00 

Total Project Manager Expense (MAD) 7000.00 ——— ——— 7000.00 

Total Engineer Expense (MAD) 16000.00 16000.00 16000.00 48000.00 

Total Technician Expense (MAD) 18000.00 18000.00 18000.00 54000.00 

   
Total Cost (MAD) 109000.00 

The total benefit of the D.C.E is 109000.00 MAD. 

Thus, the overall benefit in the study phase is 109000.00 + 141250.00 + 109000.00  

    = 359250.00 MAD. 

b- Costs 

The tables below show the project manager, engineer, and technician expenses in 

the different fields: building structure, fluid, public lighting, electricity, and 

telephone. In other words, these correspond to the charges that will cost the 

integrated design office. The duration of the study phase is 50 days, so the 

engineer needs 15 days of work and the technician needs 35 days. The project 

manager supervises and pursues the work and his estimated working days are 7.5 

days. 

i. Project Manager 

The project manager has to work 7.5 days in order to complete the study 

phase. I converted his monthly salary to daily in order to get the 7.5 days’ 

salary. 

Table 6.c.1: Project 3 Costs: Project Manager Salary 

Component Cost (MAD) 

Project Manager Salary per month (MAD) 28000.00 

Project Manager Salary per day (MAD) 1400.00 

Number of Project Manager Working days 7.5 

Total Project Manager Salary (MAD) 10500.00 
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                                 The total cost of the project manager within 7.5 days is 10500.00 MAD. 

ii. Engineers 

The engineer has to work 15 days in order to complete the study phase. I 

converted his monthly salary to daily in order to get the 15 days’ salary. 

Table 6.c.2: Project 3 Costs: Engineer Salary 

 
Building 

Structure 
Fluid 

Public Lighting, Electricity, and 

Telephone 

Engineer Salary per Month (MAD) 14000.00 14000.00 14000.00 

Engineer Salary per day (MAD) 700.00 700.00 700.00 

Number of Engineer Working days 15 15 15 

Total Engineer Salary (MAD) 10500.00 10500.00 10500.00 

  
Total Cost 

(MAD) 
31500.00 

 

The total cost of the engineer within 15 days is 31500.00 MAD. 

iii. Technicians 

The technician has to work 35 days in order to complete the study phase. I 

converted his monthly salary to daily in order to get the 35 days’ salary. 

Table 6.c.3: Project 3 Costs: Technician Salary 

 
Building 

Structure 
Fluid 

Public Lighting, Electricity, and 

Telephone 

Technician Salary per Month (MAD) 5000.00 5000.00 5000.00 

Technician Salary per day (MAD) 250.00 250.00 250.00 

Number of Technician's Working Days 35 35 35 

Total Technician Salary (MAD) 8750.00 8750.00 8750.00 

  
Total Cost 

(MAD) 
26250.00 

 

The total cost of the technician within 35 days is 26250.00 MAD. 

Thus, the overall cost in the study phase is estimated to be:  

10500.00 + 31500.00 + 26250.00 = 68250.00 MAD. 

The profit in the study phase is 359250.00 - 68250.00 = 291000.00 MAD. 
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2- Monitoring Phase Analysis 

a- Benefits 

The tables below show the engineer expenses in the different fields: building 

structure, fluid, public lighting, electricity, and telephone. In other words, these 

correspond to the expenses that the integrated design office will put in the 

specifications set in order to estimate the project cost in the monitoring phase. 

i. C.G.T 

The duration of the monitoring phase as stated previously is 9 months 

which corresponds to 36 weeks, and the C.G.T part requires one 

meeting per week. Thus, the performance of this part needs 36 

meetings. The table below shows the engineers’ expenses in all fields. 

Table 6.d.1: Project 3 Benefits: C.G.T Expense 

Type Expense (MAD) Number of days Total Cost (MAD) 

Building Structure 3070.51 36 110538.36 

Fluid 3070.51 36 110538.36 

Public Lighting, Electricity, and telephone 3070.51 36 110538.36 

  
Overall Cost (MAD) 331615.08 

 

The total benefit of the C.G.T phase is 331615.08 MAD. 

 

R.P.T 

The R.P.T part usually requires two meetings. 

Table 6.d.2: Project 3 Benefits: R.P.T Expense 

Type Expense (MAD) Number of days Total Cost (MAD) 

Building Structure 3070.51 2 6141.02 

Fluid 3070.51 2 6141.02 

Public Lighting, Electricity, and telephone 3070.51 2 6141.02 

  
Overall Cost (MAD) 18423.06 

                

 The total benefit of the R.P.T phase is 18423.06 MAD. 

ii. R.D.T 

The R.D.T part usually requires one meeting. 
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Table 6.d.3: Project 3 Benefits: R.D.T Expense 

Type Expense (MAD) Number of days Total Cost (MAD) 

Building Structure 3070.51 1 3070.51 

Fluid 3070.51 1 3070.51 

Public Lighting, Electricity, and telephone 3070.51 1 3070.51 

  
Overall Cost (MAD) 9211.53 

 

The total benefit of the R.D.T phase is 9211.53 MAD. 

Thus, the overall benefit in the monitoring phase is 331615.08 + 18423.06 + 9211.53  

                                           = 359249.67 MAD. 

b- Costs 

The table below shows the engineer expenses in the different fields: building 

structure, fluid, public lighting, electricity, and telephone. In other words, these 

correspond to the charges that will cost the integrated design office during the 

monitoring phase. The duration of the monitoring phase is 9 months, which 

corresponds to 36 weeks. The R.P.T generally requires 2 meetings and the R.D.T 

requires one meeting. Thus, the total meetings required to perform this phase is 39 

meetings. I converted the monthly salary to a daily one in order to generate the 

cost of 39 meetings. 

Table 6.e.1: Project 3 Costs: Engineer Costs 

 

 
Building 

Structure 
Fluid 

Public Lighting, 

Electricity, and Telephone 

Engineer Salary per Month (MAD) 14000.00 14000.00 14000.00 

Engineer Salary per day (MAD) 700.00 700.00 700.00 

Number of Engineer's Working Days 39 39 39 

Total Engineer Salary (MAD) 27300.00 27300.00 27300.00 

  
Total Cost (MAD) 81900.00 

 

The total cost of the monitoring phase is 81900.00 MAD. 

Thus, the profit in the monitoring phase is estimated to be  

359249.67 - 81900.00 = 277349.67 MAD 
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Finally, the overall profit of this project is 291000.00 + 277349.67 = 568349.67 MAD 

The table below shows a summary of benefits 

Table 4.f.1: Summary table of benefits 

Description of services: Study and Monitoring Price (MAD) 

Preliminary Design (A.P.S) 109000.00 

Preliminary detailed design (A.P.D) 141250.00 

Counseling records of Businesses (D.C.E) 109000.00 

General control of the work (C.G.T) 331615.08 

Provisionnal acceptance of the work (R.P.T) 18423.06 

Final acceptance of the work (R.D.T) 9211.53 

Total Cost (MAD) 718499.67 

 

The table below shows a summary of costs 

Table 4.f.2: Summary Table of Costs 

Description of Services: Study and Monitoring Price (MAD) 

Project Manager Cost 10500.00 

Engineers Cost 31500.00 

Technicians Cost 26250.00 

Monitoring Phase Cost 81900.00 

Total cost (MAD) 150150.00 

 

We notice that the net value = 718499.67 - 150150.00 = 568349.67 MAD. 
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Project 4 

The fourth project is about development of technical and monitoring studies of 

construction of a local hospital in Ahfir City, Province Berkane. The project owner is 

Delegation of the health ministry in the province of Berkane (la Délégation du Ministère de la 

santé à la province de Berkane.). It involves the construction of a hospital close to 45 beds. In 

addition, the project is as follows: the outside surface area is about 5462.85 m², the general 

circulation is about 546.29 m², and the technical rooms occupy about 546.29 m². So the total 

surface area is about 6555.43 m². 

The project includes the design and construction of a hospital that contains five 

departments. First, the unit of hospital services is composed of general medical service, 

service of general surgery, mother and child health care department, and emergency 

department. Second, the ambulatory department is required for external visits and blood tests. 

Third, the technical support center consists of rooms of medical operations, birth rooms, 

radiology room, echography room, central sterilization, and laboratory benching. Fourth, the 

general services contain pharmacy, kitchen, laundry, morgue, parking, incinerator, prayer 

room, workshops ...). Finally, the administrative services include reception and admission, 

directions and management centers, and facilities for staff. The different services that should 

be performed in both the study and monitoring phases are: highways, building structure, 

sanitation, adduction of drinking water, and public lighting, electricity, and telephone. 

Moreover, the study phase of the project needs to be achieved within 5 months and the 

monitoring phase within 24 months. The estimated costs established by the project owner are 

set to 1500000.00 MAD. 

The table below shows the human resources requirements: 

Table 7.a.1: Project 4: Human Resources Requirements 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

Drinking water 

Public Lighting, 

Electricity, and Telephone 

Project Manager 
 

  
   

Engineer           

Technician           
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The table below shows the software requirements: 

Table 7.a.2: Project 4: Software Requirements 

Field Software 

Highways AUTODESK Civil 3D, AUTOCAD Multiuser 

Building Structure Advanced Design, AUTOCAD Multiuser 

Sanitation Mensura, AUTOCAD Multiuser 

Adduction of Drinking Water Visio AEP, AUTOCAD Multiuser 

Public Lighting, Electricity, and Telephone AUTOCAD MEP, AUTOCAD Multiuser 

 

1- Study Phase Analysis 

a- Benefits 

The tables below show the project manager, engineer, and technician expenses in 

the different fields: highways, building structure, sanitation, adduction of drinking 

water, public lighting, electricity, and telephone. In other words, these correspond 

to the expenses that the integrated design office will put in the specifications set in 

order to estimate the project cost in the study phase. The number of employees 

involved in these tables are required by the project owner and set in the Regulatory 

Consulting (RC).  

i. A.P.S 

The A.P.S part requires 40 working days. 

Table 7.b.1: Project 4 Benefits: A.P.S Expenses 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

Drinking 

water 

Public Lighting, 

Electricity, and 

Telephone 

Total 

Project Manager Expense per 

day (MAD) 
——— 2000.00 ——— ——— ——— 2000.00 

Engineer Expense per day 

(MAD) 
1800.00 1800.00 1800.00 1800.00 1800.00 9000.00 

Technician Expense per day 

(MAD) 
1000.00 1000.00 1000.00 1000.00 1000.00 5000.00 

Total Project Manager 

Expense (MAD) 
——— 14000.00 ——— ——— ——— 14000.00 

Total Engineer Expense 

(MAD) 
18000.00 18000.00 18000.00 18000.00 18000.00 90000.00 

Total Technician Expense 

(MAD) 
30000.00 30000.00 30000.00 30000.00 30000.00 150000.00 

     
Total Cost 

(MAD) 
254000.00 
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The total benefit of the A.P.S is estimated to be 254000.00 MAD. 

ii. A.P.D 

Table 7.b.2: Project 4 Benefits: A.P.D Expenses 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

Drinking 

water 

Public Lighting, 

Electricity, and 

Telephone 

Total 

Project Manager Expense per 

day (MAD) 
——— 2000.00 ——— ——— ——— 2000.00 

Engineer Expense per day 

(MAD) 
1800.00 1800.00 1800.00 1800.00 1800.00 9000.00 

Technician Expense per day 

(MAD) 
1000.00 1000.00 1000.00 1000.00 1000.00 5000.00 

Total Project Manager 

Expense (MAD) 
——— 14000.00 ——— ——— ——— 14000.00 

Total Engineer Expense 

(MAD) 
18000.00 18000.00 18000.00 18000.00 18000.00 90000.00 

Total Technician Expense 

(MAD) 
30000.00 30000.00 30000.00 30000.00 30000.00 150000.00 

 

 

    
Total Cost 

(MAD) 
254000.00 

 

The total benefit of the A.P.D is estimated to be 254000.00 MAD. 

iii. D.C.E 

The D.C.E part requires 20 working days. 
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Table 7.b.3: Project 4 Benefits: D.C.E Expenses 

 
Highways 

Building 

Structure 
Sanitation 

Adduction of 

Drinking 

water 

Public Lighting, 

Electricity, and 

Telephone 

Total 

Project Manager 

Expense per day (MAD) 
——— 2000.00 ——— ——— ——— 2000.00 

Engineer Expense per 

day (MAD) 
1800.00 1800.00 1800.00 1800.00 1800.00 9000.00 

Technician Expense per 

day (MAD) 
1000.00 1000.00 1000.00 1000.00 1000.00 5000.00 

Total Project Manager 

Expense (MAD) 
——— 6000.00 ——— ——— ——— 6000.00 

Total Engineer Expense 

(MAD) 
9000.00 9000.00 9000.00 9000.00 9000.00 45000.00 

Total Technician 

Expense (MAD) 
15000.00 15000.00 15000.00 15000.00 15000.00 75000.00 

     
Total Cost 

(MAD) 
126000.00 

 

The total benefit of the D.C.E is 126000.00 MAD. 

Thus, the overall benefit in the study phase is 254000.00 + 254000.00 + 126000.00  

    = 634000.00 MAD. 

b- Costs 

The tables below show the project manager, engineer, and technician expenses in 

the different fields: highways, building structure, adduction of drinking water, 

sanitation, public lighting, electricity, and telephone. In other words, these 

correspond to the charges that will cost the integrated design office. The duration 

of the study phase is 100 days, so the engineer needs 25 days of work and the 

technician needs 75 days. The project manager supervises and pursues the work 

and his estimated working days are 17 days. 

i. Project Manager 

The project manager has to work 17 days in order to complete the study 

phase. I converted his monthly salary to daily in order to get the 17 days’ 

salary. 
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Table 7.c.1: Project 4 Costs: Project Manager Salary 

 
Cost (MAD) 

Project Manager Salary per month (MAD) 28000.00 

Project Manager Salary per day (MAD) 1400.00 

Number of Project Manager Working days 17 

Total Project Manager Salary (MAD) 23800.00 

 

The total cost of the project manager within 17 days is 23800.00 MAD. 

 

ii. Engineers 

The engineer has to work 25 days in order to complete the study phase. I 

converted his monthly salary to daily in order to get the 25 days’ salary. 

Table 7.c.2: Project 4 Costs: Engineer Salary 

 
Highways 

Building 

Structure 

Adduction 

of Drinking 

Water 

Sanitation 

Public Lighting, 

Electricity, and 

Telephone 

Engineer Salary per Month (MAD) 14000.00 14000.00 14000.00 14000.00 14000.00 

Engineer Salary per day (MAD) 700.00 700.00 700.00 700.00 700.00 

Number of Engineer Working days 25 25 25 25 25 

Total Engineer Salary (MAD) 17500.00 17500.00 17500.00 17500.00 17500.00 

 

    
Total Cost 

(MAD) 
87500.00 

 

The total cost of the engineer within 25 days is 87500.00 MAD. 

iii. Technicians 

Every technician has to work 75 days in order to complete the study phase. 

I converted his monthly salary to daily in order to get the 75 days’ salary. 
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Table 7.c.3: Project 4 Costs: Technician Salary 

 
Highways 

Building 

Structure 

Adduction 

of Drinking 

Water 

Sanitation 

Public Lighting, 

Electricity, and 

Telephone 

Technician Salary per Month (MAD) 5000.00 5000.00 5000.00 5000.00 5000.00 

Technician Salary per day (MAD) 250.00 250.00 250.00 250.00 250.00 

Number of Technician's Working Days 75 75 75 75 75 

Total Technician Salary (MAD) 18750.00 18750.00 18750.00 18750.00 18750.00 

    
Total Cost 

(MAD) 
93750.00 

The total cost of the technicians within 75 days is 93750.00 MAD. 

Thus, the overall cost in the study phase is estimated to be:  

23800.00 + 87500.00 + 93750.00 = 205050.00 MAD. 

The profit in the study phase is 634000.00 - 205050.00 = 428950.00 MAD 

2- Monitoring Phase Analysis 

a- Benefits 

The tables below show the engineer expenses in the different fields: highways, 

building structure, adduction of drinking water, sanitation, public lighting, 

electricity, and telephone. In other words, these correspond to the expenses that the 

integrated design office will put in the specifications set in order to estimate the 

project cost in the monitoring phase. 

i. C.G.T 

The duration of the monitoring phase as stated previously is 24 months 

which corresponds to 96 weeks, and the C.G.T part requires one 

meeting per week. Thus, the performance of this part needs 96 

meetings. The table below shows the engineers’ expenses in all fields. 

Table 7.d.1: Project 4 Benefits: C.G.T Expense 

Type Expense (MAD) Number of days Total Cost (MAD) 

Highways 1921.21 96 184436.16 

Building Structure 1921.21 96 184436.16 

Sanitation 1921.21 96 184436.16 

Adduction of Drinking water 1921.21 96 184436.16 

Public Lighting, Electricity, and telephone 1921.21 96 184436.16 

  
Overall Cost (MAD) 922180.80 
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           The total benefit of the C.G.T phase is 922180.80 MAD. 

i. R.P.T 

The R.P.T part usually requires two meetings. 

Table 7.d.2: Project 4 Benefits: R.P.T Expense 

Type Expense (MAD) Number of days Total Cost (MAD) 

Highways 1921.21 2 3842.42 

Building Structure 1921.21 2 3842.42 

Sanitation 1921.21 2 3842.42 

Adduction of Drinking water 1921.21 2 3842.42 

Public Lighting, Electricity, and telephone 1921.21 2 3842.42 

  
Overall Cost (MAD) 19212.10 

 

         The total benefit of the R.P.T phase is 19212.10 MAD. 

ii. R.D.T 

The R.D.T part usually requires one meeting. 

Table 7.d.3: Project 4 Benefits: R.D.T Expense 

Type Expense (MAD) Number of days Total Cost (MAD) 

Highways 1921.21 1 1921.21 

Building Structure 1921.21 1 1921.21 

Sanitation 1921.21 1 1921.21 

Adduction of Drinking water 1921.21 1 1921.21 

Public Lighting, Electricity, and telephone 1921.21 1 1921.21 

  
Overall Cost (MAD) 9606.05 

 

The total benefit of the R.D.T phase is 9606.05 MAD. 

Thus, the overall benefit in the monitoring phase is 922180.80 + 19212.10 + 9606.05  

                                           = 950998.95 MAD. 

ii. Costs 

The table below shows the engineer expenses in the different fields: 

highways, building structure, adduction of drinking water, 



Soukaina ElAouad  Capstone Project 

  Spring 2015 

 
 

68 
 

sanitation, public lighting, electricity, and telephone. In other 

words, these correspond to the charges that will cost the integrated 

design office during the monitoring phase. The duration of the 

monitoring phase is 24 months, which corresponds to 96 weeks. 

The R.P.T generally requires 2 meetings and the R.D.T requires one 

meeting. Thus, the total meetings required to perform this phase is 

99 meetings. I converted the monthly salary to a daily one in order 

to generate the cost of 99 meetings. 

Table 7.e.1: Project 4 Costs: Engineer Costs 

 
Highways 

Building 

Structure 

Adduction 

of Drinking 

Water 

Sanitation 

Public Lighting, 

Electricity, and 

Telephone 

Engineer Salary per Month (MAD) 14000.00 14000.00 14000.00 14000.00 14000.00 

Engineer Salary per day (MAD) 700.00 700.00 700.00 700.00 700.00 

Number of Engineer's Working Days 99 99 99 99 99 

Total Engineer Salary (MAD) 69300.00 69300.00 69300.00 69300.00 69300.00 

    
Total Cost 

(MAD) 
346500.00 

The total cost of the monitoring phase is 346500.00 MAD. 

Thus, the profit in the monitoring phase is estimated to be  

950998.95 - 346500.00 = 604498.95 MAD 

Finally, the overall profit of this project is 428950.00 + 604498.95 = 1033448.95 MAD 

The table below shows a summary of benefits 

Table 7.f.1: Summary table of benefits 

Description of services: Study and Monitoring Price (MAD) 

Preliminary Design (A.P.S) 254000.00 

Preliminary detailed design (A.P.D) 254000.00 

Counseling records of Businesses (D.C.E) 126000.00 

General control of the work (C.G.T) 922180.80 

Provisionnal acceptance of the work (R.P.T) 19212.10 

Final acceptance of the work (R.D.T) 9606.05 

Total Cost (MAD) 1584998.95 
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The table below shows a summary of costs 

Table 7.f.2: Summary Table of Costs 

Description of Services: Study and Monitoring Price (MAD) 

Project Manager Cost 23800.00 

Engineers Cost 87500.00 

Technicians Cost 93750.00 

Monitoring Phase Cost 346500.00 

Total cost (MAD) 551550.00 

 

We notice that the net value = 1584998.95 - 551550.00 = 1033448.95 MAD. 
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Project 5 

The fifth project is about development of technical and monitoring studies of a 

provincial hospital construction of Khemisset. The project owner is the Regional Directorate 

of the Ministry of Health in Rabat-Salé-Zemmour Zaer (La Direction régionale du ministère 

de la santé de Rabat Salé Zemmour Zaer) represented by the Regional Director. It involves 

the construction of a hospital close to 250 beds. In addition, the project is composed of 

40000.00 m² surface area. The different services that should be performed in both the study 

and monitoring phases are: building structure, public lighting, electricity, and telephone, and 

fluid. Moreover, the study phase of the project needs to be achieved within 3 months and half, 

and the monitoring phase within 14 months. The estimated costs of benefits established by the 

project owner are set to 3000000.00 MAD. 

The table below shows the human resources requirements: 

Table 8.a.1: Project 5: Human Resources Requirements 

 
Building Structure 

Public Lighting, Electricity, and 

Telephone 
Fluid Environment 

Project Manager   
   

Engineer         

Technician         

 

The table below shows the software requirements: 

Table 8.a.2: Project 5: Software Requirements 

Field Software 

Building Structure Advanced Design, AUTOCAD Multiuser 

Public Lighting, Electricity, and Telephone AUTOCAD MEP, AUTOCAD Multiuser 

Fluid Fluid Sim 5, AUTOCAD Multiuser 

Environment AUTOCAD Multiuser 
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1- Study Phase Analysis 

a- Benefits 

The tables below show the project manager, engineer, and technician expenses 

in the different fields: building structure, public lighting, electricity, and 

telephone, fluid, and environment. In other words, these correspond to the 

expenses that the integrated design office will put in the specifications set in 

order to estimate the project cost in the study phase. The number of employees 

involved in these tables are required by the project owner and set in the 

Regulatory Consulting (RC).  

i. A.P.S 

The A.P.S part requires 20 working days. 

Table 8.b.1: Project 5 Benefits: A.P.S Expenses 

 
Building 

Structure 

Public Lighting, 

Electricity, and Telephone 
Fluid Environment Total 

Project Manager Expense 

per day (MAD) 
7000.00 ——— ——— ——— 7000.00 

Engineer Expense per day 

(MAD) 
6500.00 6500.00 6500.00 6500.00 26000.00 

Technician Expense per day 

(MAD) 
3200.00 3200.00 3200.00 3200.00 12800.00 

Total Project Manager 

Expense (MAD) 
24500.00 ——— ——— ——— 24500.00 

Total Engineer Expense 

(MAD) 
32500.00 32500.00 32500.00 32500.00 130000.00 

Total Technician Expense 

(MAD) 
48000.00 48000.00 48000.00 48000.00 192000.00 

    
Total Cost 

(MAD) 
346500.00 

 

The total benefit of the A.P.S is estimated to be 346500.00 MAD 

ii. A.P.D 

The A.P.D part requires 40 working days. 
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Table 8.b.2: Project 5 Benefits: A.P.D Expenses 

 
Building 

Structure 

Public Lighting, 

Electricity, and Telephone 
Fluid Environment Total 

Project Manager Expense 

per day (MAD) 
7000.00 ——— ——— ——— 7000.00 

Engineer Expense per day 

(MAD) 
6500.00 6500.00 6500.00 6500.00 26000.00 

Technician Expense per 

day (MAD) 
3200.00 3200.00 3200.00 3200.00 12800.00 

Total Project Manager 

Expense (MAD) 
49000.00 ——— ——— ——— 49000.00 

Total Engineer Expense 

(MAD) 
65000.00 65000.00 65000.00 65000.00 260000.00 

Total Technician Expense 

(MAD) 
96000.00 96000.00 96000.00 96000.00 384000.00 

 

 

   
Total Cost 

(MAD) 
693000.00 

The total benefit of the A.P.D is estimated to be 693000.00 MAD. 

iii. D.C.E 

The D.C.E part requires 10 working days. 

Table 8.b.3: Project 5 Benefits: D.C.E Expenses 

 
Building 

Structure 

Public Lighting, 

Electricity, and Telephone 
Fluid Environment Total 

Project Manager 

Expense per day (MAD) 
7000.00 ——— ——— ——— 7000.00 

Engineer Expense per 

day (MAD) 
6500.00 6500.00 6500.00 6500.00 26000.00 

Technician Expense per 

day (MAD) 
3200.00 3200.00 3200.00 3200.00 12800.00 

Total Project Manager 

Expense (MAD) 
7000.00 ——— ——— ——— 7000.00 

Total Engineer Expense 

(MAD) 
19500.00 19500.00 19500.00 19500.00 78000.00 

Total Technician 

Expense (MAD) 
22400.00 22400.00 22400.00 22400.00 89600.00 

 

    
Total Cost 

(MAD) 
174600.00 
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The total benefit of the D.C.E is 174600.00 MAD. 

Thus, the overall benefit in the study phase is 346500.00 + 693000.00 + 174600.00  

    = 1214100.00 MAD. 

b- Costs 

The tables below show the project manager, engineer, and technician expenses 

in the different fields: building structure, public lighting, electricity, and 

telephone, fluid, and environment. In other words, these correspond to the 

charges that will cost the integrated design office. The duration of the study 

phase is 70 days, so the engineer needs 18 days of work and the technician 

needs 52 days. The project manager supervises and pursues the work and his 

estimated working days are 11.5 days. 

i. Project Manager 

The project manager has to work 11.5 days in order to complete the 

study phase. I converted his monthly salary to daily in order to get the 

11.5 days’ salary. 

Table 8.c.1: Project 5 Costs: Project Manager Salary 

 

 

 

 

 

 

                       The total cost of the project manager within 11.5 days is 16100.00 MAD. 

ii. Engineers 

Every engineer has to work 18 days in order to complete the study 

phase. I converted his monthly salary to daily in order to get the 18 

days’ salary. 

 

 

 

 

 

 
Cost (MAD) 

Project Manager Salary per month (MAD) 28000.00 

Project Manager Salary per day (MAD) 1400.00 

Number of Project Manager Working days 11.5 

Total Project Manager Salary (MAD) 16100.00 
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Table 8.c.2: Project 5 Costs: Engineer Salary 

 
Building 

Structure 

Public Lighting, 

Electricity, and Telephone 
Fluid Environment 

Engineer Salary per Month (MAD) 14000.00 14000.00 14000.00 14000.00 

Engineer Salary per day (MAD) 700.00 700.00 700.00 700.00 

Number of Engineer Working days 18 18 18 18 

Total Engineer Salary (MAD) 12600.00 12600.00 12600.00 12600.00 

   
Total Cost 

(MAD) 
50400.00 

 

The total cost of the engineer within 18 days is 50400.00 MAD. 

iii. Technicians 

Every technician has to work 52 days in order to complete the study 

phase. I converted his monthly salary to daily in order to get the 52 

days’ salary. 

Table 8.c.3: Project 5 Costs: Technician Salary 

 
Building 

Structure 

Public Lighting, 

Electricity, and Telephone 
Fluid Environment 

Technician Salary per Month (MAD) 5000.00 5000.00 5000.00 5000.00 

Technician Salary per day (MAD) 250.00 250.00 250.00 250.00 

Number of Technician's Working Days 52 52 52 52 

Total Technician Salary (MAD) 13000.00 13000.00 13000.00 13000.00 

   
Total Cost 

(MAD) 
52000.00 

 

The total cost of the technician within 52 days is 52000.00 MAD. 

Thus, the overall cost in the study phase is estimated to be:  

16100.00 + 50400.00 + 52000.00 = 118500.00 MAD. 

                         The profit in the study phase is 1214100.00 - 118500.00 = 1095600.00 MAD. 
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2- Monitoring Phase Analysis 

a- Benefits 

The tables below show the engineer expenses in the different fields: building 

structure, public lighting, electricity, and telephone, fluid, and environment. In 

other words, these correspond to the expenses that the integrated design office 

will put in the specifications set in order to estimate the project cost in the 

monitoring phase. 

i. C.G.T 

The duration of the monitoring phase as stated previously is 14 months 

which corresponds to 56 weeks, and the C.G.T part requires one 

meeting per week. Thus, the performance of this part needs 56 

meetings. The table below shows the engineers’ expenses in all fields. 

Table 8.d.1: Project 5 Benefits: C.G.T Expense 

Type Expense (MAD) Number of days Total Cost (MAD) 

Building Structure 7716.74 56 432137.44 

Public Lighting, Electricity, and telephone 7716.74 56 432137.44 

Fluid 7716.74 56 432137.44 

Environment 7716.74 56 432137.44 

  
Overall Cost (MAD) 1728549.76 

 

The total benefit of the C.G.T phase is 1728549.76 MAD. 

ii. R.P.T 

The R.P.T part usually requires two meetings. 

Table 8.d.2: Project 5 Benefits: R.P.T Expense 

Type Expense (MAD) Number of days Total Cost (MAD) 

Building Structure 7716.74 2 15433.48 

Public Lighting, Electricity, and telephone 7716.74 2 15433.48 

Fluid 7716.74 2 15433.48 

Environment 7716.74 2 15433.48 

  
Overall Cost (MAD) 61733.92 

 

The total benefit of the R.P.T phase is 61733.92 MAD. 
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iii. R.D.T 

The R.D.T part usually requires one meeting. 

Table 8.d.3: Project 5 Benefits: R.D.T Expense 

Type Expense (MAD) Number of days Total Cost (MAD) 

Building Structure 7716.74 1 7716.74 

Public Lighting, Electricity, and telephone 7716.74 1 7716.74 

Fluid 7716.74 1 7716.74 

Environment 7716.74 1 7716.74 

  
Overall Cost (MAD) 30866.96 

 

        The total benefit of the R.D.T phase is 30866.96 MAD. 

       Thus, the overall benefit in the monitoring phase is 1728549.76 + 61733.92 + 30866.96 

                                           = 1821150.64 MAD. 

b- Costs 

The table below shows the engineer expenses in the different fields: building 

structure, public lighting, electricity, and telephone, fluid, and environement. 

In other words, these correspond to the charges that will cost the integrated 

design office during the monitoring phase. The duration of the monitoring 

phase is 14 months, which corresponds to 56 weeks. The R.P.T generally 

requires 2 meetings and the R.D.T requires one meeting. Thus, the total 

meetings required to perform this phase is 59 meetings. I converted the 

monthly salary to a daily one in order to generate the cost of 59 meetings. 

Table 8.e.1: Project 5 Costs: Engineer Costs 

 
Building 

Structure 

Public Lighting, 

Electricity, and Telephone 
Fluid Environment 

Engineer Salary per Month (MAD) 14000.00 14000.00 14000.00 14000.00 

Engineer Salary per day (MAD) 700.00 700.00 700.00 700.00 

Number of Engineer's Working Days 59 59 59 59 

Total Engineer Salary (MAD) 41300.00 41300.00 41300.00 41300.00 

   
Total Cost 

(MAD) 
41300.00 

 

The total cost of the monitoring phase is 41300.00 MAD. 
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Thus, the profit in the monitoring phase is estimated to be  

1821150.64 - 41300.00 = 1779850.64 MAD 

Finally, the overall profit of this project is 1095600.00 + 1779850.64 = 2875450.00 MAD 

The table below shows a summary of benefits  

Table 8.f.1: Summary table of benefits 

 

 

  The table below shows a summary of costs 

Table 8.f.2: Summary Table of Costs 

Description of Services: Study and Monitoring Price (MAD) 

Project Manager Cost 16100.00 

Engineers Cost 50400.00 

Technicians Cost 52000.00 

Monitoring Phase Cost 41300.00 

Total cost (MAD) 159800.00 

 

We notice that the net value = 3035250.64 - 159800.00 = 2875450.64 MAD. 

 

 

 

 

 

Description of services: Study and Monitoring Price (MAD) 

Preliminary Design (A.P.S) 346500.00 

Preliminary detailed design (A.P.D) 693000.00 

Counseling records of Businesses (D.C.E) 174600.00 

General control of the work (C.G.T) 1728549.76 

Provisionnal acceptance of the work (R.P.T) 61733.92 

Final acceptance of the work (R.D.T) 30866.96 

Total Cost (MAD) 3035250.64 
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Table 9: Summary Table of All Projects 

Project Profit (MAD) 

1 464550.00 

2 727752.34 

3 568349.67 

4 1033448.95 

5 2875450.64 

Total (MAD) 5669551.60 

 

From previous analysis, we got the sum of the variable and fixed costs equals to: 2149201.00. 

In order to analyze the initial investment, the profit, and the payback period, I decided to 

study three different scenarios. First, the profit of the investor if he works on 3 projects: 1, 2, 

& 3. Second, the profit of the investor if he works on 4 projects: 2, 3, 4, & 5. Third, the profit 

of the investor if he works on 5 projects: 1, 2, 3, 4, & 5. The table below shows the summary 

of the three scenarios including their required initial investment, their profit, and their 

payback period. 

Table 10: Study of Different Scenarios 

Scenario Description Initial Investment (MAD) Profit (MAD) Payback Period (months) 

Project 1, 2, & 3 1158952.87 1459049.14 42 

Project 2, 3, 4, & 5 2001678.67 4634572.93 40 

Project 1, 2, 3, 4, & 5 2182982.04 5055269.56 46 
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CONCLUSION 
The design of an integrated design office will widely facilitate the construction 

procedure especially that the clients will be encouraged to interact conveniently with it by 

saving both money and time. Furthermore, a design office that is driven by collaborative and 

dynamic teams of managers, engineers and technicians of high level is considered as the most 

powerful and developed one. Investing to become an integrated design office is beneficial 

especially that the gain is high considerably and the payback period is estimated to be about 4 

years at most. 

This project was an important learning experience for me especially that this is the 

first time I work on a project with this extent. I did my best in order to apply different skills 

that I acquired in my courses during my Bachelor degree track. Working under the 

supervision of Dr. Sheikh and Mr. Benzekri helped me expand my engineering and 

management skills. Moreover, this project also allowed me to extend my knowledge related to 

construction field especially that I am planning to continue my academic and professional 

career in construction management. It was an opportunity to discover different qualifications 

that are strongly required in the job market. 
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FUTURE WORK AND IMPROVEMENT 

One of the possible improvements of my project will be to create a sophisticated 

website that will be an efficient tool to facilitate the interaction between the integrated design 

office and the customers. In addition, making software that will be used within the office will 

also be an interesting idea. For instance, employees from all departments will be able to check 

projects information including work details, payment status, and customers’ information…. 

Having the data stored in a soft copy will offer ease of use and improve processing speed. 
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