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ABSTRACT

Given the pivotal role that roads play in a nation's development, their construction often
entails significant risks and challenges. Therefore, road construction projects must be
successfully implemented. Numerous studies have been conducted to discover the key
factors affecting road construction projects and their improvement. The aim of this study
was to examine and pre-determine the factors affecting the success of road construction.
Data was collected from experts in the field of road management to identify the factors
influencing road construction projects in Iraq. Data was also used from interviews with road
construction project managers. After analyzing this data, the study concluded that there are
several external and internal constraints that affect project success. These constraints
include site preparation, implemented infrastructure, land ownership restrictions, technical
design constraints, administrative constraints, financial constraints, and security
constraints. A plan-based analysis revealed that the highest percentage of constraints was
related to technical design (22%). The study recommended addressing these constraints
proactively to avoid future problems during project implementation while increasing the
accuracy of planning and managing bills of quantities to reduce change orders. While
ensuring cash flow for projects to avoid delays, the availability of skilled labor is also
essential. This work contributes to existing knowledge by providing academics and project
management experts with an additional set of variables to consider when attempting to
predict the outcomes of road construction projects. Project managers and stakeholders in
Iraq can benefit from the study's findings to enhance the likelihood of success of road
construction projects.

Keywords: Project management, Road factors impact, Road construction obstacles.

1. INTRODUCTION

Road constructions refer to the public highways that connect towns and cities. (Hogselius
et al,, 2015; Rahman et al., 2020) showed that road networks boost economic activity by
efficiently transporting people and goods to suit local demands, making them crucial for
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national development. (Onyango, 2023; Wanjira and Ngari, 2018) Roads are crucial to a
nation's economic, social, and political development, making them high-risk construction
projects. Successful projects follow the budget, meet all goals, have minimal environmental
impact, and are extensively publicized. Due to the importance of roads, governments are
pressuring road-building projects to succeed. Delays and cost overruns are hurting Iraq's
economy. Thus, these success criteria are essential for road construction. Project success is
crucial. (Alfahad et al.,, 2024; Dissanayaka et al.,, 2004) However, budget issues, poor
planning, and building faults can delay road development projects. Researchers in Egypt,
Cambodia, and Kenya are trying to understand their construction industries by identifying
critical components for road construction projects. Unfortunately, the present study lacks
Iraqi construction project managers' data. Researchers and industry experts can benefit
from a better understanding of local road-building project elements to suggest opportunities
for improvement. Road-building projects may avoid problems and accidents if major issues
are overcome. (Ali et al., 2024; Matéjka, 2017) showed that the variables affecting Iraqi
road construction must be examined. This article discusses Iraqi road construction project
factors from the standpoint of road builders. The writers do this by thoroughly examining
in-depth interviews with Iraqi road-building project management. This paper expands the
knowledge of road construction to provide resources and help scholars and industry
specialists improve road-building success (Radzi et al., 2019; Benjamin, 2014). A pilot
study was conducted on the risk assessment module of public road development (Dave et
al., 2018). This research examines a case study of a road construction project to connect a
university on the east coast of Malaysia, linking the state highway with the federal highway.
These roads included four lanes with an approximate length of 5 km. A delay risk assessment
was conducted using the Analytical Hierarchy Model (AHP) to identify the factors causing
delays based on the design of the AHP model. (Alashwal et al., 2016) showed that the
analysis results showed that land acquisition risks were the primary risk, followed by
environmental and operational risks that could cause project delays. The study concluded
that this assessment was important for the project team to avoid delays and additional
project costs based on the risks identified previously (Muturi et al., 2016).

(Rashid et al.,, 2016; Hassan, 2013) investigated the primary causes of budget and
schedule delays in Pakistani highway construction projects. A questionnaire was used to
determine what causes highway construction costs and time overruns. Ten consumers,
twenty-one consultants, and twenty-five contractors were surveyed. The relative
importance index was used to evaluate thirty-two delays and twenty-eight cost overruns
(Karunakaran et al,, 2018). Extra work is the main cause of highway construction cost
overruns, according to the report. This result was obtained by examining all 28 cost overrun
areas. (Mohamed et al.,, 2021; Nguyen et al., 2023) poor government policies and
priorities, insufficient planning, rising prices of essential construction materials, fluctuating
costs, difficulties in acquiring land and resettling populations, inconsistent cash flow,
delayed employer decision-making, design errors and modifications, and inaccurate service
and utility relocation estimates all contribute to rising project costs. Mike Black (Mohamed
et al,, 2017; Nusa et al., 2015) comprehensively analyzes the project's geological history
and highlights early geotechnical risk detection. The researchers in (Jalhoom et al., 2023)
described how intensive desk study, detailed field investigations, and full interpretative
reporting by clients improved the assessment of these hazards' specific threats. Proactive
measures were taken to reduce these risks during design and delivery. (Larsen et al., 2015;
Marwa et al,, 2022) investigated geological forecasting methods. Research has revealed
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that unanticipated geological conditions and geotechnical issues greatly impact large-scale
civil engineering project finances and timelines. (Eliwa et al., 2024) showed that despite
attempts to fix them by adding alternative terms to commercial agreements, problems
persist. To avoid surprises, quickly assess geological conditions. (Koc et al., 2020; Aziz et
al.,, 2016) examined how geotechnical concerns affect project costs and timetables.
Geotechnical problem cost, schedule, and frequency indices were developed from the
literature study. The indices were then used to assess risk significance.

In this paper, the researcher collected specific data to investigate the factors affecting the
success of road construction projects in Iraq. This data was applied to classify the road
projects into two categories: internal and external. The analytical results will help the project
managers to be able to handle the internal factors that contribute to a project's success,
which may be resolved via the use of asset management protocols.

2. ROAD CONSTRUCTION PROJECTS IN IRAQ

Iraqi researchers have studied private-public partnerships, privatization evaluations,
knowledge management, and project teams' environmentally sensitive measures for road-
building projects. According to a questionnaire study, defective design, bad weather, poor
site evaluation, poor site supervision, and improper subterranean utilities delay road
construction projects in Iraq. The study identified the causes of problems in construction
projects and adopted a quantitative and qualitative analysis method (Rahimi et al., 2017).
The results showed that the main cause of the problems is the processes and people, not the
technology. (Saleh et al., 2024; Sebru et al., 2015) studies have demonstrated the pivotal
role of building information modelling and identified several alternative ways to enhance
integration between production and building information management. Specialists have
extensively evaluated and validated Kerim Koc et al.'s risk variables (Rahman et al., 2017;
Rashid et al., 2023). Generalizing data from individual interviews might be difficult, but it
gives researchers significant insights into participants' opinions, practical expertise, and
personal experiences. This study examines Iraqi road development project variables
through in-depth interviews with specialists. (Sinaga et al.,, 2022; Vivek et al.,, 2022)
showed that this will help overcome questionnaire survey knowledge gaps. These items
were chosen for their versatility. Iraq is vulnerable to 15 natural calamities, according to
research. The Iraq-wide quadrangles are located throughout 39 regions. A comprehensive
Iraqi Geological Hazards Map was created using weather data. Geological hazard data is
scarce in Iraq (Sissakian et al., 2015; Sissakian et al., 2022). Each location was analyzed
thoroughly to determine its unique qualities. The topics covered were groundwater
recharge, high-quality groundwater movement, groundwater basin hydraulics, groundwater
industrial concerns, and innovative concepts. (Jankowski et al., 2015; Nguyen et al., 2004)
showed that the country has seven hydrogeological areas based on its physical, structural,
geographical, and hydrogeological aspects. Each location has distinct hydrogeological and
hydro chemical characteristics.

3. MATERIALS AND METHOD

Qualitative data was collected from road construction project managers through interviews.
The qualitative data were analyzed using theme analysis. The following text details the data
collection and analysis methods used for this research. Unstructured interviews with project
managers were used to study road construction project factors. Instead of questionnaire

22



A. B. Nasser and K. R. Erzaij Journal of Engineering, 2025, 31(9)

surveys, researchers can better comprehend respondents' viewpoints and experiences by
conducting one-on-one interviews. Open-ended questions allow people to provide as much
exact information as they like. Therefore, project managers are intentionally interviewed
using these methods to gather their unique perspectives, practical knowledge, and
background information. Iraqi organizations with different licenses cannot build projects
larger than their registration grade. Individual interviews start with an introduction and an
open-ended question. This poll asks about road construction issues. Participants also receive
extra open-ended questions based on their past answers. Follow-up questions were used to
improve data comprehension and confirm participant remarks. The interviewer would
repeat the topic and give the participant time to react if they couldn't answer or elaborate
on the initial questions. The moderator encouraged the interviewees to conclude their
explanations. We send participants interview summaries for approval after each interview.
This study interviewed valid people.

4. RESULTS AND DISCUSSION

The factors impacting the success of road construction projects in Iraq were identified by
analyzing individual interview data with real project managers of these projects. The
elements are succinctly outlined in Fig. 1. This study adopts a project manager's perspective
and classifies the reasons into two categories: internal and external. In other words, project
managers can handle the internal factors that contribute to a project's success, such as a
shortage of equipment, which may be resolved via the use of asset management protocols.
Conversely, external variables refer to circumstances that project managers have limited
control over, such as customers' payment for project milestones. Process-related variables
are among the internal factors.
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Figure 1. The results of road construction effective factors impact.

4.1 Work Site Preparation

Site preparation prepares the site for construction. This involves clearing the building site,
levelling the ground, and compressing the dirt. It's crucial to a successful and secure building
project. According to individual interviews with Iraqi project managers, weather and site
location greatly impact road-building project effectiveness. Early on, road construction is
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more subject to rain than building projects. Rain delays the crew's work and has a greater
impact on these projects. The site's location may also affect the road construction progress.
Earthmoving and drainage management are more difficult for road construction projects in
mountainous or rocky terrains. Forest or swampy terrain may be harder to navigate. Bridge
construction is arduous, especially for transportation constructions crossing lakes or rivers.
Urban building sites must manage traffic, relocate subterranean utilities and services, build
storage, and get permissions. These obstacles are in addition to rural road development
challenges. Whether rural or urban, a project's site's proximity to the nearest quarry affects
accessibility and cost. In addition to site conditions caused by insufficient site study, site
location can severely impact road-building projects.

4.2 Implemented Infrastructure

One of the main reasons for project delays, especially those related to infrastructure, is the
lack of proper coordination between the entities implementing projects in the country.
Therefore, good coordination between these service entities removes many of the obstacles
that delay excavation work. Sometimes, a lack of coordination between sectors within the
Public Works Authority appears. For example, the roads sector implements the paving of a
road, and then the sanitation sector re-excavates the street after a short period to extend the
sewage drains. Therefore, identifying this obstacle in advance by project managers avoids
an expected delay during implementation.

4.3 Obstacles to Owned Lands

Road construction is a complex process, and each project presents its own challenges.
However, given the long history of the construction industry spanning thousands of years,
there are several risks that must be identified before project implementation. One of the
most significant obstacles facing road developers is owned land. Therefore, these risks
related to land acquisition must be identified and addressed in advance, including
compensation or other solutions, as determined by the relevant authorities, as they may
hinder project implementation or delay the project's scheduled completion date.

4.4 Technical Design Obstacles

Miscalculations, incorrect design code use, misinterpretation of project requirements,
insufficient or inaccurate site investigation data, inadequate change control, lack of technical
knowledge, ineffective project interfaces, inadequate checking procedures, inaccurate
mapping, limited understanding of site limitations, and other factors can cause design errors.
The significant number of CRUX causality ranking conflicts may be due to the extensive list
of design defects. Design responsibility varies by procurement type. Design-bid-build
projects are usually designed by the owner and its consultant. The contractor may receive a
basic design and refine and detail it under the design-build technique. This may split the duty
between the contractor and the owner/consultant. In design-build, the contractor can
subcontract these duties to an independent designer. This works best when the design is
properly defined and managed. If not, disputes are likely.

4.5 Administrative Obstacles

Project management is not easy task, as most projects fail to fully achieve their objectives.
Managing small projects presents significant challenges for teams and managers, as these
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projects require working within a limited budget and timeframe while maintaining quality.
Among the obstacles facing these projects are the failure to reduce project controls and the
lack of sufficient attention from senior management. Managing medium- and large-scale
projects, however, faces different challenges, such as marketing, social, and cultural issues.

4.6 Financial Obstacles

Construction businesses deal with a particular set of financial challenges, often beyond their
own control. Smart companies must learn how to evade pitfalls like poor job estimation
while best managing unavoidable situations like inflation and change orders. A keen eye out
for the most common stumbling blocks in accounting for construction will keep the company
completing jobs without missteps.

4.7 Security Obstacles

Construction sites are subject to several threats, against which security should be applied by
the site operator. These include theft, vandalism, deliberate damage, and terrorism.

5. CONCLUSIONS

Highway construction projects are a complex process that requires effective management to
ensure project success. To ensure the success of these projects, several factors must be
considered, including the availability of raw materials and equipment, the recruitment of
qualified personnel to achieve the required efficiency, and project schedule management to
avoid any delays. Quality is also an important factor. The study identified seven
characteristics that influence the performance of road development projects in Iraq. Several
variables must be considered, including the design process, project manager skills,
availability of personnel, materials, and equipment, weather conditions, project location,
senior management involvement, customer support, public acceptance, and agency
effectiveness. These factors can be categorized into seven main groups, including: site
preparation, land ownership constraints, technical design constraints, administrative
constraints, financial constraints, security constraints, and implemented infrastructure.

The study recommends the following:

» Recognize and address internal constraints that may hinder the project's success.
 Properly manage external constraints.

* Increase the accuracy of planning and bills of quantities to reduce change orders.

 Ensure the flow of cash for projects to avoid delays.
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