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Reviewing Quality C ontrol Management o f R o a d C o n s t r u c t i o n P ro j e c t s 

Debby Willar, Anak Agung Diah Parami Dewi, and Febriane P. Makalew Abstract Along 

with the pace of development of road infrastructure i n I ndonesia, improving t he 

quality of road construction project execution i s becoming a concern of the 

government and related s takeholders. The poor project execution process of national 

road construction certainly has an impact on the failure of the construction products as 

well as t he increase i n work accident rates.  

 

This paper reviews t he govern- ment regulation on t he practices of quality control 

procedures and quality assurance system, and safety control, to provide an evaluation 

and then a r ecommendation for s takeholders on t he effective i mplementation of 

quality control management in road construction projects. Quality documentations must 

be available, containing quality targets t o be achieved throughout the construction 

process. Quality control and safety control must ensure t hat all components of r oad 

construction are thor- oughly s ecured to meet the s peci?ed quality and safety 

requirements.  

 

Far f ewer demands are made on the quality assurance system, which both t he 

government and construction companies must develop t o ensure t hat the quality 

control and safety control processes are suf?ciently targeted and effective. The r esults 

of the r eview can be used to stimulate t he implementation of quality control and 

quality assurance of road construction projects i ntegrated with occupational health and 

safety in order to build quali?ed road infrastructure projects, which f unction according 

to their life span. The r eview’s s igni?cance contributes t o t he knowledge in the area of 

quality control management of construction projects.  

 



The r eview will help i mprove aware- ness among the policymakers and construction 

practitioners t o enable t hem to be consistent in achieving t he quality-safety of i 

nfrastructure project delivery. Keywords Quality control · Quality assurance · Safety 
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Public infrastructure, particularly road infrastructure, has a s trong linkage with the 

economic growth of a nation. Road construction i s vital as t he primary s upport of 

dynamic economic activity at both t he central and local levels. I n I ndonesia, as i n all 

other countries around the world, t he possession of a good road network is necessary 

to support growth i n both t he central and regional levels. Road infrastructure has 

become a crucial part of daily life.  

 

Individual road users, logistic ?rms, and public transportation agencies expect reliable 

and safe road infrastructure f or traveling from one location t o another and 

transporting goods and people. Road agencies need to properly plan, build, maintain, 

and operate r oad infrastructure i n order for i t t o create value f or road users [1]. This 

is associated with the quality of the r oad. The quality of roads in Indonesia is still not 

optimal. Based on the Global Compet- itiveness I ndex r eport, the quality of roads in 

Indonesia ranks 75. This position i s below Singapore ( 1), M alaysia (20), Brunei 

Darussalam ( 32), and Thailand (55).  

 

The competitiveness of r oad infrastructure i n I ndonesia is still below that of Singapore, 

Malaysia, and Thailand [2, 3]. The quality of the r oad, both concrete and asphalt, does 

not seem to be able t o l ast 5–10 years. Recently, i t has been discovered t hat there are 

r oads that have been damaged in the s econd year and some after even 10 days. In 

addition, the growth of new road construction has been slow. Such a worrying condition 

i s compounded by the fact that many of the r oads that are i n poor condition are l 

ocated in provincial and rural areas.  

 

Given the critical role of road infrastruc- ture in supporting economic development, t 

here i s an urgent need for t he Indonesian Government to improve the quality of road 

infrastructure [4]. The s uccess of r oad infrastructure development is measured in terms 

of physical construction and its performance, which i ncludes the f unctioning of the r 

oad according to its life s pan. The government has enacted main policies on 



construction s ervices, i.e., UU No.  

 

2/2017, which s tate that service providers and or sub-service providers are required t o 

submit the r esults of their construction products r ight cost, right quality and right time 

according to the construction contract. I n addition, the government also requires t hat 

both s ervice users and service providers meet the s ecurity, s afety, health and sustain- 

ability standards in using materials, t ools, and practicing occupational, health and safety 

(OHS). However, there are still poor project execution processes of national road 

construction t hat impact the failure of the construction products and the i ncrease in 

work accident rates.  

 

In doing so, t he Ministry of Public Works and Housing has set out in more detail s 

everal policies f ocusing on quality control and quality assur- ance in the management 

of road construction projects, with the i nvolvement of both private and public sectors. 

This concern has been studied by Meijer and Vi sscher [5] regarding t he quality control 

of constructions in seven European countries, which shows t hat quality control has 

become more privatized and implemented throughout the construction process with 

the f ocus on safety aspects.  

 

Using I ndonesian r egulatory and the r eview of current practices as the s econdary 

data, this paper aims to review the practices of quality control management of road 

construction projects, particu- larly i n t erms of quality control and quality assurance 

procedures, and safety control. Reviewing Quality Control Management … 1263 The r 

esults of the r eview s erve as an overview t o s timulate t he implementation of quality 

control and quality assurance of road construction projects i ntegrated with 

occupational health and safety in order to build quali?ed road infrastructure projects, 

which f unction according to their life s pan.  

 

The r eview will also help i mprove aware- ness among the policymakers and 

construction practitioners t o enable t hem to be consistent in achieving t he 

quality-safety of i nfrastructure project delivery. 2 Methodology The r eviews of quality 

control management of road construction projects are under- taken using Indonesian 

government regulations on the practices of quality control procedures and quality 

assurance system, and safety control, together with the r ele- vant literature in the area 

of quality and construction project management. The ?rst stage of the r eview i s t o s 

elect the materials. The main consideration i n s electing proper materials i s t he topic’s 

key ideas [6].  

 

The r eview aims t o provide an eval- uation and then a r ecommendation f or road 

construction projects’ stakeholders on the practical implementation of quality control 



and quality assurance integrated with occupational health and safety, hence will help i 

mprove awareness among them to be consistent in achieving t he quality-safety of 

infrastructure project delivery. The s econd stage is to analyze the materials. One of the t 

hree functions in doing the literature reviews i s i dentifying and discussing others’ 

works and then using t he reviews t o s olve similar problems [7]. These r eviews consist 

of f our parts.  

 

The ?rst part i s a review of the i mportance of quality documentation t hat must be 

developed by both t he service users and the s ervice providers. The s econd one is a r 

eview of the i mportance of quality control i n s ecuring t he execution of r oad 

construction projects t o meet the s peci?ed quality requirements. Furthermore, t he 

review covers quality assurance, which i s t he process t o ensure whether the quality 

control process i s suf?ciently targeted and effective.  

 

The l ast part i s a review of the i mportance of safety control i n i mplementing r oad 

construction projects. Premised on these r eviews, t he quality control management of 

road construction projects i n I ndonesia are i denti?ed and discussed. 3 Qu a l i t y in P 

roj e c t M a n a g e m e n t P ro c e s s e s o f R o a d I n f r a s t r u c t u re Project 

management is the application of knowledge, skills, t ools and techniques to project 

activities t o meet the project requirements [8]. PMI’s A Guide t o t he Project 

Management Body of Know ledge has identi?ed the project management processes 

consisting of ( 1) initiating, (2) planning, (3) executing, (4) monitoring and controlling, 

and (5) closing.  

 

Further, t he PMBOK Guide identi?es one of the 1264 D. Wi llar e t a l. project 

management knowledge areas as quality. These t wo elements s ynergize with the 

dynamic characteristics of construction work t hat require an integrated, precise and 

safe management in the execution of projects i n order to achieve ?nal- results of 

construction products t hat meet the performance target of both t he project owner and 

the construction s ervice providers. By focusing on t he performance of targeted 

construction products, quality is a must t hroughout the project management processes.  

 

The performance of construction works is generally measured by the s atisfac- tion of t 

he project stakeholders within the constraints of cost, quality, and time [9, 10]. 

Subsequently, t he development of construction works performance expands into health 

and safety and environmentally friendly construction [11, 12], project team level of eff 

ectiveness [13], sustainable construction [14–16], and human resource competence [17]. 

These performance indicators determine the process of f ul?lling the quality assurance 

of public road construction works throughout the project management processes of r 

oad infrastructure.  



 

Road infrastructure conditions that have not been optimal may be caused by prob- lems 

in the project management processes of r oad infrastructure projects, especially in terms 

of quality during t he execution phase. The quality of road infrastructure in Indonesia 

has been subject to debate. The government’s road-building program has often been 

hampered by quality issues. Handling construction quality problems in government 

projects has been regulated by the Ministry of Public Works No. 04/PRT/M/2009 about 

the Quality Management System ( QMS), and by the M inistry of Public Works and 

Housing r egulation No.31/PRT/M/2015 about Procurement of Construction Works and 

Consultancy Services, and by The Ministry of Public Works and Housing r egulation No. 

02/PRT/M/2018 about Occupational Health and Safety.  

 

These r egulations are i ntended to lead the construction s ervice providers t o t he 

project management processes, for t he achievement of performance based on their 

QMS and OHS policies, which i s i ntegrated accordingly with the quality policy s 

peci?ed in the Ministry of Public Works and Housing. Since the project management 

processes of r oad infrastructure i nvolve various parties, the quality aspect should r ely 

on both t echnical and non-technical aspects. There are technical standards and 

speci?cations for r oad construction t hat the contrac- tors must follow.  

 

On the other hand, several non-technical aspects may impact the weak implementation 

of quality in project management processes of r oad infrastruc- ture. Such weak 

implementation i s often caused by several factors, such as manage- rial, organization, 

communication, ?nance, culture, education and auditing [18]. The weakness of 

managerial factors lies i n t he dif?culty of mobilizing i nteractions between the 

production department and the quality department, and the dif?culty in carrying out 

quality control i n every department.  

 

Moreover, there are traits within construction organizations that support t he quality 

implementation i n project management processes, which i s generally bounded in the f 

orm of organizational quality culture. I n t he case of i mproving the quality performance 

of Indonesian t ransport i nfrastructure projects, Agustiawan et al. [19] f ound that there 

i s a need for t he project stakeholders t o be more i ntegra- tive, cooperative, ?exible 

and focused on being goal-oriented and people-oriented.  

 

Reviewing Quality Control Management … 1265 Organizational culture developed by 

every organization of project stakeholders will bene?t in developing a quality 

relationship and communication between project parties, which will, in turn, contribute 

to better project performance [19] . I n a d d i - tion, studies show that organizational 

culture in?uences the quality performance of Indonesian construction companies in 



undertaking projects, and, hence, improves their business performances [20, 21]. The 

paradigm in managing projects has moved from t raditional patterns t o a more 

relationship-based approach [19].  

 

One example of the con?ict that occurs, primarily during t he project execution phase, is 

usually due to the dif?culty of the contractor organization i n controlling s 

ub-contractors. A better practical collab-oration i mpacts t rust, which propagates in 

face-to-face communica- tion, team building, and information s haring, which are all 

essential t raits to perform quality project management processes [22]. 4 Quality Control 

Management of Road Construction Projects The l ack of understanding of the bene?ts 

of QMS possessed by t he individual contractor, as well as how the QMS can be applied 

t ogether between service providers and construction project owners, can hamper 

internal improvement in the quality and performance of the organization against the eff 

ectiveness of QMS implementation in construction.  

 

If the s takeholders of i nfrastructure projects understand and consol- idate each other 

to implement a quality control and quality assurance system during the project 

execution phase, then the ?nal product performance of road infrastructure construction 

can be ensured to be effective, quali?ed and safe. In general, t he quality aspect consists 

of three parts, namely quality planning, quality assurance, and quality control [23, 24]. 

Quality planning is used for s etting quality objectives and required planning resources 

for meeting quality requirements. Quality control s upports preventing and correcting 

defects i n pre-production, produc- tion, and post-production s tages.  

 

Quality assurance focuses on assuring that prerequi- sites ( e.g., work-force, 

technologies, materials) of providing/creating a high-quality ser- vice or product are 

available. Currently, t he concept of quality planning and quality assurance has been 

relatively good with a numerous variety of existing poli- cies. However, t he application 

of quality control often causes problems or quality issues under the project 

management practices of the construction phase.  

 

The quality of government projects i s often seen in terms of product results and the f 

unction of t he infra-structure products. On the other hand, quality has two 

complementary f orms, including (1) qualities of processes and (2) qualities of products 

[25–28]. As stated above, t he quality context may cause a problem of project 

management practices in road infrastructure. Even though there are several r egulations 

associated with quality, i t can be found that some conditions of road infrastructure have 

dete- riorated.  

 

In the I ndonesian context, there are several essential f unctions of quality control 



management in road infrastructure projects, namely. 1266 D. Wi llar e t a l. 4.1 Quality 

Documentations The necessary quality documentation i s a quality policy developed by 

both t he service users and the s ervice providers. In the case of t he Indonesian r oad 

construction projects, the s ervice user is the Ministry of Public Works and Housing, 

while the service providers are contractors, sub-contractors and suppliers.  

 

The quality policy i s an effort to guarantee the availability of reliable i nfrastructure f or 

the community with the principle of being ef?cient and effective as well as i mprove the 

quality of activities sustainably [23, 24]. Another quality documentation r equired t o s 

tart undertaking a project construction i s a contract quality plan. This document is 

prepared in the i nitial process at t he pre-construction s tage. The contract quality plan 

is a QMS document prepared by the construction s ervices providers f or each contract 

of work in order to guarantee quality.  

 

The contract quality plan contains quality targets, which describe measurable quality 

achievement targets by f ollowing the project speci?cation. Ensuring that the quality of 

the r oad infrastructure can be improved, the f unda- mental aspects of quality related t 

o t he project management have to be ful?lled under the r esponsibility of a t echnical 

director and quality controller, as stated in several quality plans and quality procedures 

documentations. Quality plan and quality proce- dures documentations are methods 

and guidelines that explain t he work processes to be undertaken by f ollowing the r 

equirements and speci?cations to be achieved.  

 

Subsequently are t he quality assurance and quality control. These are carried out during 

t he process of executing, controlling and monitoring the r oad infrastructure project. 

4.2 Quality Control Quality control s ecures all components t horoughly and in detail ( 

not randomly) t o meet the s peci?ed quality requirements, and always has a checklist of 

what will be inspected. This is a way whereby there i s a global growth in demand for i 

mprovement of road infrastructure i n I ndonesia as a developing country to improve 

quality.  

 

Quality control i n construction projects can be de?ned as a procedure t hat monitors 

speci?c project outcomes to de?ne whether they conform t o s peci?cations, and identify 

ways to disregard t he causes of poor results [29]. A t rue r e?ection of critical risks of 

developing countries’ i nfrastructure projects delivery i s i mproper quality control [ 30]. 

The r ationale behind quality control i s t hat it involves a monitoring action, but i s also 

concerned with ?nding and eliminating causes of quality problems, so that the 

necessities of t he customer are determinedly met [31].  

 

From a construction project perspective, quality control i ncludes observing or 



measuring actual performance remedial actions to determine whether there are 

deviations [32]. Quality control conveys with it a general framework f or quality 

management and is essentially the actions and systems applied t o attain and sustain t 

he quality of a product or service Reviewing Quality Control Management … 1267 [ 33]. 

The quality control activities s hould describe, but not necessarily be limited to, de?ning 

and implementing a measurement system and measuring t he selected parameters, for i 

nstance, weight and temperature [32].  

 

Juran and Gryna [34] s t a t e that quality controllers should be experts in the ?elds of 

project and statistical quality control, sampling and probability, and must be able t o 

measure quality outputs. Often these control processes i nclude the monitoring of 

actual project results to evaluate compliance with quality standards and to eradicate 

poor performance, developments, and products [29, 35, 36]. The quality of construction 

depends mostly upon the control of construction, which i s t he critical concern of t he 

contractor [37]. In addition t o s upervision, quality control i ssues are also governed by 

organi- zational aspects.  

 

It can be given t hat roads in Indonesia consist of national roads, provincial roads and 

regency r oads. I n t his r oad division, there are three l evels i n management, namely t 

op, middle, and bottom l evel. A t t he top i s m anagement, and at the bottom i s t he 

?eld—the men who work on t he grade. In between is a l arge group of dedicated 

people i n t he central of?ce, in the l aboratory and in the district of?ces who constitute 

the backbone of the department (administration). 4.3  

 

Quality Assurance Quality assurance (QA), i s a systematic and planned activity 

determined in the quality system to ensure whether the quality control process i s s 

uf?ciently targeted and effec- tive enough. In this process, quality is also expected to be 

achieved by following the quality plan. Quality assurance is a s ystem whereby the 

government, as an agency or owner in place, monitors the quality control eff orts of the 

contractor. I n contrast, quality control i s generally the contractors’ system in place 

during t he construc- tion t o manage, control and document activities i n order to 

comply with contract requirements.  

 

The government plays an essential r ole i n assuring the quality of road construc- tion 

projects meet the s tandard of i nfrastructure facilities as t he primary s upport of 

dynamic economic activity at both t he central and local levels. The government, 

therefore, must ensure t hat the adoption of quality standard policy and regulation by 

the s ervice providers—as their partners—are based on true motivations to enhance 

quality in the construction of r oad infrastructure projects. It is true that in assuring the 

quality of construction projects, both i nternal and external motivation [38] and the 



commitment to comply with the r egulations [5], are f ound to be signi?cant factors 

perceived by t he contractors t o enhance a quality assurance program for the 

construction i ndustry. 1268 D. Wi llar e t a l. F i g. 1 A framework of quality c ontrol 

management practices in road construction projects 4.4  

 

Safe ty Control Safety control t echnically secures the work s tructure and should be 

emphasized in all processes i nvolved. The current issue i s t he importance of safety 

control i n t he implementation of r oad construction projects. In Indonesia, s afety i s r 

egulated in the current regulations; however, t he implementation i s not optimally 

implemented. Research results on the adoption barriers of t he engineering construction 

s tandards by Wang et al. [39] f ound policy barriers due to lack of improper guidance 

and imperfect standard l egal systems.  

 

The I ndonesian government, as an agency or project owner, needs to pay more 

attention t o t he barriers t hat the I ndonesian s ervice providers face and be ?rm i n i 

mplementing t his r ule by providing more technical guidelines. It is also necessary to 

conduct periodic observation t o make t he project run according to the quality plan 

and policy as well as s afety r egulations. The stages of quality management in road 

infrastructure projects are explicitly written. However, all t hese s tages have not been 

able t o r un well from t he pre-construction t o post- construction s tages. There are still 

obstacles in achieving t he project objectives, both from t he quality plan stage to the 

periodic observation s tage.  

 

Quality and safety issues in service organizations are i nseparable [40]. The i mperfect 

implementation process of national road construction certainly has an impact on the 

failure of the construction process and products, as well as the i ncrease i n work 

accident rates. Nevertheless, all parties have t o be aware of and not to be shy t o admit 

their mistakes.  

 

Love and Smith [ 41] s tated t hat construction enterprises’ board of management 

should open horizons by ‘learning from errors’ i n order to enhance quality and safety 

performance. A s peci?c framework has been developed to simplify understanding the i 

denti?ed quality control management practices in road construction projects ( see Fig. 

1). 5 Conclusion The quality of road infrastructure i n I ndonesia has been subject to 

debate s ince the government’s road-building program has often been hampered by 

quality issues.  

 

The poor quality of roads can be seen by the damage that still occurs on t he road. 

Based on Reviewing Quality Control Management … 1269 the literature and regulation r 

eviews, problems t hat may cause poor road infrastruc- ture products are identi?ed as 



problems i n t he project management processes, espe- cially in terms of quality 

implementation during t he execution phase concerning non- technical aspects, such as 

lack of interaction amongst departments and cooperation between parent contractors 

and sub-contractors.  

 

This study also evaluates the practices of quality control procedures and quality 

assurance system and safety control of r oad construction projects. The availability of 

quality policy, quality plan and quality procedures are t he ?rst steps in explaining the 

quality work processes t o be undertaken and, hence, the quality performance of road 

infrastructure t o be achieved. Subsequently are t he quality control and safety control. 

Through these activities, all components of r oad construction are thoroughly secured to 

meet the s peci?ed quality and safety requirements.  

 

Last but not least, there is a quality assurance system that both t he government as 

owner and service user and construction companies as service providers must develop 

to ensure whether the quality and safety control and processes are suf?ciently targeted 

and effective. The results of the s tudy have helped to enhance the i mplementation of 

quality control management of road construction projects t hat the s takeholders face. 
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