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Abstract. Malaysian government has putting a lot of budget and resources in developing and 

upgrading infrastructure of the country. The covered area of an infrastructure project especially 

in a transportation project is quite significant compared to residential and commercial projects. 

As such, construction on soft soils is unavoidable and it increases uncertainties and risks in an 

infrastructure project. The current literature review showed that existing knowledge on risk 

assessment of infrastructure projects on soft soils is scarce. Hence, this research was focused on 

determining the critical time-influencing external risk factors during the construction phase. 

Analytical Hierarchy Process (AHP) was used to determine the most critical external risks in 

infrastructure projects on soft soils. Research method was questionnaire survey. It is found that 

the five most critical risk factors were thick soft soil layer, high water content, high organic 

content, price changes (material & energy) and karstic cavity formation. While the five least 

critical risk factors were archaeological/habitant issue, lack of political support, protectionism, 

corruption and change in government/legislative/regulatory. In conclusion, soil condition and 

economic are critical determining the time performance in infrastructure projects on soft soils, 

while political risk contributes little impact on this aspect. 

1.  Introduction 

Malaysian government has putting a lot of resources and investment in respect of the infrastructure 

development. In the 11th Malaysian Plan (11MP) (2016-2020), one of the strategic thrusts is to 

strengthen infrastructure for economic expansion [1]. The examples strategies involved in 11MP are 

“transforming rural areas to uplift wellbeing of rural communities” (p. 16), “improving coverage, 

quality, and affordability of digital infrastructure”, “continuing the transition to a new water services 

industry framework”, “building an integrated need-based transport system” (p. 32) and “transforming 

construction” (p. 35) [1]. Some of the major investment in infrastructure projects include high-speed 

railway, LRT3 and Pan Borneo Highway [1]. In the Twelfth Malaysia Plan (12MP) (2021-2025), 

Malaysian government is planning to maintain their priority on the infrastructure development in which 

one of the main focuses is integrated regional development which include infrastructure connectivity 

[2]. According to the Economic Planning Unit, construction sector has contributed 11.1% of Gross 

Domestic Product (GDP) in the 10th Malaysian Plan (2011-2015) and the targeted contribution of this 

sector in the 11MP is 10.3% (Economic Planning Unit, n. d., p.11).  

As the area that covered in infrastructure projects is large, it is unavoidable that part of the structure 

or the entire structure to be constructed on soft soils. Soft soils are problematic [3] in the fields of 

construction and geotechnical engineering. Examples of soft soils are organic soil and peat soil [4]. One 
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of the significant issue caused by soft soils is low bearing capacity and this is because of its natural 

characteristics of “rich-water content, high natural void level, low shear strength, high compressibility” 

[5]. The low bearing capacity can affect project performance especially in terms of time, cost and 

quality. The traditional way of replacing soft soils is merely incurred high project cost [4], due to the 

complication in the process, it requires additional time. Any wrong or inaccurate decision will further 

increase project time and thus provide pressure on project time performance. Besides that, poor risk 

management in respect of risk identification and assessment could further aggravate project time 

performance. Risks and uncertainties are unique in every construction project. In view of the higher and 

unique risks and uncertainties of construction projects on soft soils, risk management plays a critical 

role in project management. In addition, the current literature review showed that existing knowledge 

on risk assessment of infrastructure projects on soft soils is scarce. 

In view of the significance of infrastructure projects in developing countries as well as the issues and 

risks of construction projects on soft soils, this study intends to determine critical time-influencing 

external risk factors of infrastructure projects on soft soils. The focus of this study was on the project 

time performance as it is one of the key elements in determining the success of project management. As 

the types, probability and likelihood of risks are different at each project life cycle, this research focused 

on the construction phase. According to Edwards and Bowen [6], external risks such as political, 

economic and financial risks are critical and should be given priority in the construction research. 

2.  Literature Review 

Review of the past studies showed that studies on risk assessment of infrastructure projects has been 

gaining considerable attention by researchers in the past. Some focused on general infrastructure 

projects [7], others on specific types of infrastructure projects such as bridge, roads, highway [8, 9], 

seaport [10] and railway [11]. As indicated by Low, Wong and Lee [7], managerial (soft) aspect is 

paying very little attention by past literature compared to the technical (hard) aspect of infrastructure 

projects on soft soils. Soft knowledge is essential in assuring the success of a construction project 

especially if the ground condition is problematic like soft soils. With reference to the work by Low, 

Wong and Lee [7], 4 types of external risks at level 1 (criteria) were used in this study. A total of 21 risk 

factors at level 2 (subcriteria) were extracted and used in studying the risk assessment of infrastructure 

projects on soft soils.  

3.  Research Methodology 

The risk assessment of this study was conducted based on the Analytic Hierarchy Process (AHP) 

method. According to Saaty [12], AHP was introduced by Thomas Saaty and it is a multicriteria decision 

making approach that determining critical factors in a decision [12] based on pairwise comparison 

method. The main advantages of this approach is the input of experts’ knowledge [13] and thus the 

reliability of findings is quite high in a small sample size [14]. This study adopted the relative importance 

scale of 1 (equal) to 9 (extreme importance) introduced by Saaty [12]. The research method of this study 

was questionnaire and the questionnaires were sent to the respondents by few techniques, namely, by 

post, email and face-face. This study was conducted based on cross-sectional approach. The experts of 

this study were professionals from the contractor organizations with civil engineering or other 

construction-related background, at least 15 years and above working experience in the construction 

sector and have been involved in at least one infrastructure project on soft soils.  

4.  Results and discussions 

A total of 13 valid responses were used in this study. Five (5) industry experts have 16-20 years working 

experience in the construction and the remaining eight respondents have more than 20 years working 

experience in the construction. Three respondents have involved in one infrastructure project on soft 

soils and ten respondents have involved in at least 2 or more infrastructure project on soft soils. The 

consistency ratios at level 1 & 2 were less than 0.10 which is within the acceptable threshold. Table 1 

indicates the results of the local and global weightage of the external risk factors. The significance level 



2nd International Conference on Materials Technology and Energy

IOP Conf. Series: Materials Science and Engineering 943 (2020) 012028

IOP Publishing

doi:10.1088/1757-899X/943/1/012028

3

 

 

 

 

 

 

of external risks in descending order was as follows: “Soil condition” risk (0.47), “Economic” and 

“Political” risks (0.19) and “Environmental” risk (0.15). In respect of the global weightage, the five 

most critical external risk factors on infrastructure project time performance on soft soils were “Thick 

soft soil layer” (0.14), “High water content” (0.11), “High organic content” (0.08), “Price changes 

(material & energy)” (0.07) and “Karstic cavity formation” (0.06). Results of this study were consistent 

with past studies in which “Thick soft soil layer”, “High organic content” and “Price changes (material 

& energy)” are not merely play a critical role on project cost performance as indicated by Low, Wong 

and Lee [7] but they play an equal important role in determining time performance of infrastructure 

projects on soft soils. Although the annual inflation rate in Malaysia marked an average +1.5% in August 

2019, “Price changes (material & energy)” is still considered as an important risk factor in infrastructure 

projects on soft soils.  

While the five least critical external risk factors on project time performance were 

“Archaeological/habitant issue” (0.02), “Lack of political support” (0.02), “Protectionism” (0.02), 

“Corruption” (0.02) and “Change in government/legislative/regulatory” (0.03). The results implied that 

Malaysian government provides support in infrastructure development which is in line with the 11th 

Malaysian plan and the change in government provides least significant impact on project time 

performance. In other words, it can be suggested that political risk plays a little role in determining the 

success of project time performance.  

Table 1. Local and global weightage of external risks. 

Risks Risk Factors Local 

weightage 

Global 

weightage Level 1 Level 2 

Economic 0.19 Wages inflation 0.19 0.036 

Local inflation change 0.26 0.049 

Price changes (material & energy) 0.35 0.065 

Economic recession 0.20 0.038 

Environment 0.15 Unfavourable weather condition 0.40 0.059 

Adverse environmental impact due to 

construction works 

0.25 0.037 

Hard to access site and mobilize resources 0.26 0.038 

Archaeological/habitant issue 0.10 0.015 

Soil condition 0.47 Thick soft soil layer 0.30 0.144 

High water content 0.23 0.110 

High organic content 0.17 0.083 

Karstic cavity formation 0.13 0.064 

Sand lenses/laminations/different soils mixture 

(complex soil layers) 

0.08 0.036 

Mineralogy of soil (high activity/sensitivity of 

soils etc.) 

0.08 0.040 

Political 0.19 Change in government/legislative/regulatory 0.15 0.029 

Corruption 0.11 0.021 

Political opposition/interferences 0.16 0.031 

Lack of political support 0.08 0.015 

Protectionism 0.08 0.015 

Land acquisition issue 0.24 0.045 

Delay in obtaining consent/approval (access 

right etc.) 

0.18 0.033 
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5.  Conclusions 

It can be concluded that soil condition risk and economic risk play a vital role in assuring the success of 

an infrastructure project on soft soils. While, political risk has little contribution in determining the 

success of an infrastructure project on software. As such, a further study is proposed to delve into the 

impact level of different soil condition on project time performance of infrastructure project on soft 

soils.  
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