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Abstract. construction projects is characterized by the fact that each project has a privacy and
requirement differs from each other, this makes it difficult to establish a fixed solutions for all
the problems facing the implementation of the project, so the process of quality control over
the implementation of the project and completing it within the specified duration, cost, and
quality has become the dream of all the workers in this sector. In this research an
organizational structure for the work of the department of quality control in construction
companies was proposed. The proposed organizational structure is based on scientific sources
related to the subject and the questionnaire which has been conducted with consultants and
experts in the field of the implementation of construction projects, the proposed
organizational structure was applied to a project which has a deviation between actual and
planned completion rates. The proposed system has proven its effectiveness through showing
positive and clear results by reducing deviation in project duration during a short period of
time.

Keywords: quality control, organizational structure, construction projects.
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Introduction

The role of quality control department is in most construction companies, it is
responsible of determining the percentage of completion of projects in order to pay and
documenting the stops for future demands while modern management gives the quality
control department much larger role through monitoring and treatment of projects problems

which gives the opportunity to complete projects within the required time, cost and quality.
Quality control department has a vital and sensitive role in construction projects. [1]

Quiality control for construction projects

For construction projects, quality control means making sure things are done according to
the plans, specifications, and permit requirements. The days of easy federal money seem to be
over, making it imperative that communities get the most out of their infrastructure projects.
One of the best ways to assure good construction projects is to use an inspector. The first step
an inspector should take is to become familiar with the plans, specification, and permit
requirements and, equally important, to have some common sense. Quality control during all
construction phases needs to be better, and the utility system needs to know what is being
installed while the work is being done. On most construction jobs, the inspection is one of the
last things to be done—if it gets done at all. [2]
Factors affecting construction project quality
Establishing project requirements at the project inception stage could affect the quality of
completed project. As [3] mentioned that, quality of any construction project is meeting the
requirements of the designer, constructor and regulatory agencies as well as the owner.
Accordingly, a careful balance between the owner's requirements of the project costs and
schedule, desired operating characteristics, materials of construction, etc. and the design
professional's need for adequate time and budget to meet those requirements during the design
process is essential. Owners balance their requirements against economic considerations and,
in some cases, against chance of failure [4]. The design professional is obligated to protect
public health and safety in the context of the final completed project. The constructor is
responsible for the means, methods, techniques, sequences, and procedures of construction, as
well as safety precautions and programs during the construction process [4; 5]. The
completion of project in accordance with the project requirements could be assured by the

476

http.//arab.kmshare.net/


http://proceedings.sriweb.org/

Global Proceedings Repository ;ﬂbn/&)l,_’f_’
American Research Foundation T s .

http://arab.kmshare.net,
ISSN 2476-017X p// /

Available online at http://proceedings.sriweb.org

quality of its construction. Project requirements are the key main factors influencing
construction project quality. However, it can be influenced by many factors. According to a
study by [6], management commitment and leadership in construction organizations could
affect construction quality. It is because, the poor management practices directly and
indirectly lead to decline of construction productivity and ultimately effect on project quality.
In construction terms, cost, schedule, and possibly quality goals are established for each
project. Project managers are rewarded on the basis of meeting these goals [7]. Further, the
quality teams provide companies with the structured environment necessary for successfully
implementing and continuously applying the quality in construction [6]. As [6] further stated,
extent of teamwork of parties participating in the design phase was found to be the most
important factor that affects quality teamwork among parties such as Structural Engineers,
Electrical Engineers, Environmental Engineers, Civil Engineers, Architects, and owners is
essential to reach the quality goals for design. Further, in the construction phase, extent of
teamwork of parties participating in the construction process was found to be very important.
The proposed organizational structure

In this research an organizational structure has been proposed in order to develop the work of
quality control department. The information that has been used in developing the proposed
organizational structure was gotten from literature review and open interviews with engineers
and consultants who have experiments in executing construction projects.

In order to develop the work of quality control department and ensure work accuracy
especially in large projects which involve working in several items in different places of the
project at the same time, it was proposed to divide quality control department into three
divisions as explained in figure (1). Table (1) shows the duties of each of the three divisions.

Fig 1.the proposed organizational structure
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Algaherah-UR Bridge as a case study

The bridge consists of a main body, which connects the end of Jafar-Sadeq University Street,
from the side of Algaherah neighborhood with Ur neighborhood through Al-Jaish channel, In
addition to four sub-approaches with vertical axes on the main axis, linking the directions of
all traffic on the main body to Omar bin Al-Khattab and Imam Ali highways, which are
parallel to Al-Jaish channel.

Total duration of the project = 390 days - duration of project contract (design +
Execution).Total duration for the completion of key parts of the project = 307 days. Number
of actual working days for completion of key project parts = 3009 days.

Applying the proposed organizational structure

The proposed organizational structure of the Department of quality control was applied in the
company that executed the project. The Department of quality control consists of three
Divisions as was been mentioned previously. The work of the three divisions is explained as

the following:

1. studies and planning division

The main job of this division is organizing the work of the project; their duties can be
summarized as the following:

a. Preparation of the planned time schedule of the project, which is the most complex
studies, the most sensitive to changes in the field construction management. Planning time of
construction projects overlap the four resources (4Ms: Man-Machine-Material-Money) which
has a significant impact on the success of the planning process also the experience with the
need to accommaodate the planned potential of the implementing agency and the surrounding
circumstances, whether internal or external .

b. In order to ensure the integrity of the work of Studies and Planning Division with other
divisions in full control of the implementation of the project work; it was necessary to create
an integrated information management system is closely linked to the timetable of the project,
and included:

e Human Resources Management System

e warehouses and stores management system

e  Fixed Assets System
The project was divided into 13 parts to facilitate preparing and monitoring of time schedules,
each part was given a relative weight that was calculated from equation (1). Table (2) shows
relative weights for all parts.
Table (3) explains actual Duration needed for each part, start and finish dates which can be
determined according to activities involved in each part and productivity of workers and
equipment. The finish date of the last part of the project will be the finish date of the project.
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planned dutation

Relative weight for each part = , — e )
planned total project dutation
Table 2. relative weight of each part Table 3. start and finish dates
Pares Days of Relatve LOT | Stating | Durstion | Fimish
work wei Ne Date cdayy) Date
LOTI1 157 522 1 2062005 14 31'10°2005
LoT2L 167 535 W | DLx0e [ 15,4 2006
LOTZR 167 3.55 R 412205 1354 223206
LOTAL 363 12.10 — _ _
e = T 3L | 51206 10 258, 2006
TOTAL T3] 555 IR B0e ] % | AN
LOTIR 167 555 4L 4122005 110 23732000
LOTS 119 395 :f.. g 131206 92 1530006
-_.LOTG 182 605 b 2762005 113 17/10'2003
Lor 62 538 L3 36/ X005 14 12112005
LOTe 6 555 L B ] 2R
LOT® 162 535 ] ST2005 134 19112005
[OT10 19 51 9 | 69205 23 642008
LOTI1 157 522 II 10 $7/2005 1 4122005
LOTI12 125 SEI | 11 | 1062005 290 1682006
12 182005 110 168112003
13 2102005 a4 2232006

Determinants that affected the specified durations and start dates for the project parts are as
follows:

a. The duration of implementing the project is very little (390 days only) as compared to the
large design and the many details and difficult circumstance that cast a dark shadow on the
implementation inevitably, thus, many activities have been reduced to minimal
implementation time.

b. The start dates of implementing parts (LOTs) were identified on the basis of the conflicts
existing in the site and considering the limited templates; with an emphasis on planning that
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takes into account the accumulation of experience achieved in executing parts in the latter part
of the project.

c.Incidental or emergency conditions Which occur on site required starting with the six
approaches in the middle part, Which led to linking the date of completion of approaches to
the completion of the common axes between them and the central part of the bridge
The success of any system depends on two main factors: self-sufficiency and adequacy of
employees working in; to ensure continuous sustain and feed it with the correct data to get
accurate results.

2. Reports and Documenting Division
The main job of this division is to prepare reports and documenting the results. In order to
apply quality control principles, Reports and documenting division duties were as follows:

a. Develop an information form filled daily by Executive engineers in the project as shown in
figure (2) ,and then answers gathered in one report (project progress report) as in figure (3).

b. Prepare questionnaires to evaluate certain situations in the project. For example a delay was
accrued in the arrival of reinforcing steel to the project so that an assessment of metal
workshop as it is one of the important sections in the project — as the project is a concrete
bridge- was needed.

Reports and documenting division prepared a questionnaire to be filled by engineers in order
to evaluate the work of metal workshop. The questionnaire results were analyzed by Studies
and Planning Division; and the questions on the questionnaire evaluating the work of the
workshop rebar steel as the follows:

1- Do you have schedule contain the amount and the type of the rebar steel which should be
used in the site? The result answer is in fig. (4).

2-what is the period which submit request for the rebar steel from the workshop rebar steel?
The result answer is in fig.(5).

3-is the rebar steel arriving in time? The result answer is in fig.(6).

4-is the reason for the delay in providing you with a rebar steel delay work on your site? The
result answer is in fig.(7).

5-is your submit request for the rebar steel from the workshop rebar steel contain provide
rebar steel progressively or full amount? The result answer is in fig. (8).

6-your submit request for the rebar steel contain the size (12, 16,20,25,32 mm)? The result
answer is in fig.(9).

7-which type of the rebar steel delay providing when you required the size (12, 16,20,25,32
mm)? The result answer in fig.(10).

According to questionnaire results the following actions were applied to avoid delay in
material arrival:

e Preparing an information form to be filled by executive engineer a week before starting the
work in that part of project as in figure(11) , so that the metal workshop provide the needed
amount of reinforcing steel with specified specifications

e Prepare another information form as in figure (12) to determine other resources that are
needed for the work. This form must be applied a week before start date working in the
intended part of project.

Fig 2. A form to be filled daily by execution engineers
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Fig 3. The daily progress report of the project
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Fig. from (4-10) are the results and explained of the questionnaire
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Fig 11 The daily need for rebar steel Fig 12. Weekly request resource form
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3. Monitoring division
The work of this Division is sensitive and important as it is related to project work progress
within the planned schedule. Its work is based project work progress reports that are collected

and compared with the planned schedule.

Analysis of reasons for the inability to achieve the planned completion ratio shows that 85%
of delays (54% lack of commitment to the time schedule+31% lack of resources) are due to
non-compliance to time schedule that was approved by senior management, as explained in
table (4). Table (5) explains delays due to stops in project parts that have piles work.

The study and analysis of each part till 16/11/2005 as explained in table (6) and figure(13) ,
the finish date for the whole project can be at (3/7/2007) with (437 )days delay.
Table (7) and figure (14) represent the completion of one part of the project analysis model.

Table 4. Reasons for delays in project parts up to 6/11/2005
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Fig 13. The percentage of reasons for the delay in project parts
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Fig 14. percentage of completion of one of project parts
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When comparing the planned achievement ratios with that are actually achieved, the
proportion of the deficit in the implementation of time schedule stand out clearly, as

explained in table (8).

When calculating the deficit ratio for the period from 28/9/2005 until 02/12/2006 and

representing it in a diagram as in Figure (15), three parts can be characterized, as follows:
The first part represents an increase in the deficit ratio which ends at 26.93%.

=

2. The second part in which the curve flattens indicating the control of the deficit and stabilizes

the rate between (26.34-26.05%).

3. The third part, which has a decrease in the deficit ratio to 12.69%, representing a recovery of
nearly 14.24%, a healthy sign of the increase in daily productivity rates which is explained in

the table (9).

Table 8. comparison between planned and actual completion
percentage
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implementation of time schedule
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Fig 15. deficit progression ratio between 5/9/2005 and 26/1/2006
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Deficit ratio

Conclusion

1- The proposed organizational structure of quality control department, which has been
applied to a project (as case study) has proven its effectiveness by monitoring the decline in
the deficit of the project completion rates.

2- In order to make the proposed organizational structure more effective, it is advised the
existence of an operations research specialist or a construction management specialist in each
division of the quality control department.

3- The problems and the solution that have been developed to solve them can be collected to
develop an expert system for construction companies to facilitate the work in projects
implementation. It can save time and expenses through the benefit of using the expert system
in the engineering consulting when facing such problems in the future.
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