

NTNU 2018

Identification of Delay Causes in Construction Projects and Emergency Reconstruction 
 ''Iraq as a case study''
 

Rasha Abdulrazzak Waheeb
Civil Engineering

PhD Dissertation




	
Thesis for the degree Doctor Philosophy 
Trondheim, August 2018

Norwegian University of Science and Technology
Faculty of Engineering 
Department of Mechanical Science and Technology and Industrial Engineering
 	
[image: ]

i

Abstract – Scientific Summary

This study discusses the reconstruction strategies and delay in time and cost caused by different delay factors in some selected projects in Iraq (Baghdad as a case study). The purpose of this study is to avoid delays that occur in construction projects especially in post disaster circumstances whether it they were natural or manmade due to their particular national and humanitarian importance. We presented a theoretical and practical concepts for projects management in the field of construction industry that deal with a range of global and local trails. 

This study sheds light on the reconstruction industry in Iraq (Baghdad as a case study) experiences, comparing them to different experiences of different countries and returning to comparing the theoretical framework as an integrated strategy for reconstruction in Iraq and other countries that suffer the same circumstances and cause delay in time and cost in construction projects. 

This study aimed to identify the factors of effective delay in construction projects in Iraq that affect the time and the specific quality cost, and find the best solutions to address delays and solve the problem by setting parameters to restore balance in this study. 30 projects were selected in different areas of construction were selected as a sample for this study. 
These projects were selected due to their different level of vulnerability. Twelve delay factors were selected for this study. The study focused on the most common and repeated delay factors in construction projects in Iraq (Baghdad as a case study). Delay factors were owner failure (O.F), newly added holidays (HO), redesigning and changing orders (RD), changing site location (CSP), contractor failure (ContF), security status (SS), consultant failure (ConsF), preparing projects delay (DPP), laboratory tests delay (LTD), low prices (LP), external factors (EF) and weather factors (WF). 





Five other emergency projects were selected for this study, each costing $5millions. They were selected to compare the reasons for successful implementation and how they can be invested in other types of projects. These emergency projects have been implemented by local manpower and United Nation mixed administration and other humanitarian relief organizations as the funding and supervision team of donor countries.. 

Mixed approach and methods were applied in this study. Mathematical and statistical data analysis was used to construct models to predict delay in time and cost of projects before they started. The artificial neural networks analysis was selected as a mathematical approach, while multiple regression was chosen to build statistical relationships between time and cost delay ratios and delay factors. These models were mainly to help decision makers in construction project to find solutions to these delays before they cause any inefficiency in the project being implemented, and to strike the obstacles thoroughly to develop this industry in Iraq. These approaches were practiced using the data collected through survey and questionnaire data collection. Two types of questionnaire were used to construct the data for this study. The forms have been built to be spread out and answered by different levels of employees and workers in construction industry, including consultants and experts. The data for this survey were collected together to be tested under different methodologies. Methods were selected to find a solution to the problem of this study, which finds a solution to delay in time and cost before they occur and take into account before estimating these two items (time and cost), avoiding by that any kind of delay that could be caused by delay factors. The questionnaire form in the experience system included 80 reasons of delay that are common in construction  projects. Main and secondary parameters of delay were collected. The main parameters were caused by contractor, owner, consultant team (designer), official rules and systems, and external factors. Each direct and main reason was weighted. The secondary parameters’ weights were classified due to delay factor in each project, where each main reason has secondary causes and conditions in the project so the overall weight of delay weights in each project is the sum of the main and secondary causes.
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Results
Delay in Cost, Quality, and time

The main and academic questions were answered for this study. Success factors were revealed in construction projects in the case country (Iraq). Delay factors in this study were classified as: 
SS > CONTF > RD > LP > OF > CSP > HO > LTD > EF > WF > DPP > CONSF at percentages of normalized importance of 100.00%, 93.60%, 92.90%, 88.70%, 75.20%, 48.90%, 42.70%, 36.10%, 33.20%, 29.60%, 27.40%, 0.00% respectively in case of time and cost interaction affected by delay. While they were ranked as : CONTF > RD > SS > LP > WF > OF > CSP > LTD > HO > CONSF > DPP > EF at 100.00%, 95.50%, 68.20%, 67.20%, 55.60%, 47.40%, 44.50%, 38.90%, 34.60%, 34.20, 18.10% and 16.30% respectively in case of delay in time only. While it was SS > CONTF > RD > LP > OF > CSP > HO > LTD > EF > WF > DPP > CONSF at percentages of normalized importance of 100.00%, 93.60%, 92.90%, 88.70%, 75.20%, 48.90%, 42.70%, 36.10%, 33.20%, 29.60%, 27.40%, 0.00% respectively in case of cost delay by its own.


delay factors have been found to be the most common factor in time, cost and time/cost analysis. Contractor failure, redesigning and changing orders, security status, low prices and bids, and weather factor are success factors in time delay, while Owner failure, security status, redesigning and changing orders, contractor failure, low prices and bids were the success factors of delay in cost. In time and cost delay, which is considered as an integrated success factors for the case study (Baghdad/Iraq), the security situation followed by contractor failure, redesigning and changing orders, low prices, and owner failure were the success factors of delay. 
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