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ABSTRACT
The purpose and aim of this study are to examine how quality control and assurance is performed 

and how it varies in different regions around the world and strive towards international 

standardization of quality assurance. The foundation to the idea of this study is a Swedish 

company, called Runway Safe, working with international affairs regarding a safety solution for 

airport runways. To complete the study, cultural differences and structural differences in 

organizations comes to consideration. 

The study focuses on an Engineered Material Arrestor System (EMAS) developed by Runway 

Safe. The first and only greenEMAS in the world. The greenEMAS is the treated subject of quality 

control and assurance in this thesis. 

The study was supposed to comprehend a global perspective on the matter, but because of the 

narrow time frame of completing the study it has been reduced to a comparison of Sweden and 

Japan since Japan was, at the time of writing, the affiliated country of the company.

To complete the report, a field study was made during the construction of a greenEMAS at Haneda 

International Airport in Tokyo. This field study was then broadened by a comprehensive literary 

study of the history of quality control and assurance in general as well as the evolution of the 

subject in Europe and Japan, along with studies of regulations for the concerned construction. To 

further widen the perspective of the study, interviews were made with staff members of both the 

Swedish company as well as the Japanese counterparts in order to see the process from both ways. 

Looking at the results of interviews, field study and literary study, it shows that the history and 

evolution of Japan has shaped their way of working and their organizational structure in a way that 

differs a bit from the western way. Although, Japan has been a role model for many western 

companies who have taken parts of the Japanese way of thinking and adopted it into their 

foundation. The Japanese are very concerned about the waste management and always tend to keep 

the waste as low as possible. They always keep a clean and respectful workplace that is being 

organized by having teams of workers with foremen. The workers are assigned to different tasks 

by their project manager that should follow a quality program received from Runway Safe. A 

mock-up (prototype) is often done in order to adapt the quality work of the greenEMAS.

The comparison of cultural differences was present for some parts of the work, but mainly the 

issue was misunderstandings or just other ways to approach work. Most likely this would be a 

language issue and misinterpretation. Proposals of a few subjects were made to further investigate 

in the Discussion chapter of how quality control and assurance is achieved and how to further 

adapt quality work towards the greenEMAS installation.
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SAMMANFATTNING
Syftet och målet med denna studie är att undersöka hur kvalitetssäkring går till och varierar runt 

om i världen och strävar mot en internationell standardisering av kvalitetssäkring. Grunden till 

idén bakom denna studie är ett svenskt företag som heter Runway Safe, som arbetar med en 

säkerhetslösning i anslutning till landningsbanor på flygplatser på internationell nivå. För att 

genomföra denna studie tas både kulturella skillnader samt variationer i organisationernas struktur 

i beaktning. 

Studien berör en produkt kallad Engineered Material Arrestor System (EMAS) som är 

vidareutvecklad av Runway Safe till den första och enda gröna EMAS:en (greenEMAS) i världen. 

greenEMAS är den produkt som studerats för kvalitetssäkring i denna avhandling.

Studien var ifrån början tänkt att omfatta ett globalt perspektiv rörande ämnet, men då tidsfönstret 

var begränsat skalades studien ner till en jämförelse mellan Sverige och Japan, då Japan var det 

land som företaget jobbade med under själva studien. 

För att genomföra denna rapport gjordes en fältstudie under tillverkningen av en greenEMAS vid 

internationella flygplatsen Haneda i Tokyo. Fältstudien kompletterades sedan av en omfattande 

litteraturstudie rörande bland annat historian om kvalitetssäkring generellt samt utvecklingen i det 

berörda ämnet i Europa och Japan samt regleringar som ska följas under konstruktionstiden. För 

att ytterligare vidga perspektivet i studien genomfördes intervjuer med anställda ifrån både 

Runway Safe samt de japanska motparterna. 

När man ser över resultatet av intervjuerna, fältstudien och den litterära studien visar det sig att 

historien och utvecklingen i Japan har format sättet de arbetar på samt den organisatoriska 

strukturen på ett sätt som skiljer sig en aning ifrån den västerländska standarden. Japanska 

tankesätt har dock ofta anammats och tolkats av västerlänningar och ligger till grund för mycket 

även här. Japanerna är väldigt omsorgsfulla gällande spillhantering och försöker alltid hålla nere 

mängden spillmaterial. De strävar efter en ren och respektabel arbetsmiljö och organiseras genom 

att dela upp arbetarna i mindre lag med respektive förmän. Arbetarna tilldelas olika uppgifter av 

projektledarna som i sin tur följer Runway Safes kvalitetsprogram. En så kallad mock-up 

(prototyp) byggs ofta upp tillsammans med konstruktörerna inför projekten för att arbetarna lättare 

ska kunna ta till sig utav kvalitetsarbetet vid konstruktionen av en greenEMAS.

Vid jämförelsen av den kulturella aspekten skiljer vissa delar och andra inte, men de huvudsakliga 

problemen var missförstånden och olika infallsvinklar vid arbetstillfället. Troligtvis hade detta att 

göra med språkförbristningar och feltolkningar. Förslag på vidare undersökningar görs i kapitlet 

Discussion rörande hur kvalitetssäkring nås och hur man anpassar kvalitetsarbetet mot 

greenEMAS-installationer. 
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1 Introduction
This chapter explains the upcoming of this thesis with some background information, guidance 
and regulations towards an EMAS installation as well as identifies the problems and defines the 
problem statements.

1.1 Background

Quality at construction sites is of major importance for companies and their customers. 

Committing organizations on national or international level increases their demands on airports 

and the runways. Societies growing closer to the airports as well as safety standards getting higher, 

this requires smart solutions of good quality and function to prevent overruns and to minimize 

consequences of such incidents. Therefore, Runway Safe (RWS), have developed an Engineered 

Material Arrestor System (EMAS) called greenEMAS, that would increase safety in case of an 

overrun. (Runway Safe, 2017)

The greenEMAS is built on site by a local contractor. This requires a quality program for each 

specific greenEMAS installation. The greenEMAS consists of three main parts, the recycled, 

energy absorbing material foam glass, a sustainable but thin layer of polymer concrete, called 

Controlled Low Strength Material (CLSM), and an anchoring system connecting the bed to the 

ground. (Runway Safe, 2017)

1.1.1 The Foundation of EMAS

The Federal Aviation Administration (FAA) in the United States requires a Runway Safety Area 

(RSA) for commercial service airports regulated under Code of Federal Regulations. The area of 

a standard RSA is usually 1000 ft (~305 m) beyond each end of the runway and 250 ft (~76 m) on 

each side. (Runway Safe, 2018)

The reason for the exact numbers is based on historical data of runway excursions. On average 

there is two excursions occurring per month while more than half of these occur at the end of the 

runway and are classified as overruns. Twelve years of reviews of aircraft overruns shows that 

approximately 90 % of these excursions happened at 40-70 knots and could be stopped within 

1000 ft. (Runway Safe, 2018)

The safety area is a restricted and graded area and is used for different reasons, however it is not 

always achievable to have a safety area with the given dimensions above due to surrounding 

circumstances. Due to this, FAA started research programs with the aim of improving safety at 

runways with insufficient RSA in need and the result was an EMAS. The outcome was the 

invention of the EMAS concept. (Runway Safe, 2018)

The arresting system is supposed to limit the consequences caused by overruns of the runway, 

whilst not harming the aircraft structure or the passengers within the aircraft. When the aircraft 

overruns the runway and enters the arresting system, the surface of the arrestor bed is crushed by 

the force of the aircraft and the materials within the construction absorbs the kinetic energy 

bringing the aircraft to a halt, see figure 1.1. An EMAS bed must be designed to a level where 

different models of aircrafts are enabled to land on the runway containing an EMAS with 

successful outcome, no matter the specific airplane size. In order to ensure this high demand is put 



2

on the manufacturer of the system in terms of quality. Each bed is uniquely designed for the 

particular runway it is aided to protect. Furthermore, the Runway Safe greenEMAS is built on site 

by a local construction crew. The construction of each greenEMAS bed is unique, but the assembly 

is simple and local contractors originated in the country of each construction are hired. However, 

there are requirements on volumes, heights, width, length and test values of the materials, 

dependent of the assigned aircraft mix using the runway, to fully reach its potential in the best 

possible way. An EMAS bed must be designed to a level where different models of aircrafts are 

enabled to land on a runway containing an EMAS with a successful outcome, no matter the specific 

airplane size. Because of this, delegates of Runway Safe must supervise every installation and 

make sure that the technical specifications and plans are followed. The technical specifications 

and plans that has been brought for the EMAS designed after the prerequisites for the specific 

runway is the basis for the implementation of the quality program for each installation. In addition 

to supervise the installation the Runway Safe delegates are also closely monitoring the Quality 

Control measures taken by the local contractors and conducts Quality Assurance measures all in 

order to verify the installation after completion. (Runway Safe, 2017)

The variety of models and sizes of aircrafts landing on respective runway constitute the base for 

how the arrestor bed should be designed, i.e. how long, wide and deep the bed must be. The reason 

why airports commits to installing the greenEMAS can be because of requirements from 

governments due to changes of circumstances surrounding the airport, for example rivers or 

streams, neighboring roads, residential buildings or infrastructure. (Runway Safe, 2017)

Figure 1.1 Energy absorption through crushing of material in the EMAS bed.

1.1.2 FAA Advisory Circular

The FAA provides series of Advisory Circulars which are as guidance towards regulations. The 

Advisory Circular shall provide standards for planning, design, installation and maintenance of 

EMAS. The FAA provides a statement of acceptance if the specific installation meets the 
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requirements of the Advisory Circular which Runway Safe has achieved for their greenEMAS 

product. (Runway Safe, 2018)

1.1.3  ICAO Annex 14

International Civil Aviation Organization (ICAO) has, just as FAA, regulations and 

recommendations for safety areas for overrunning and undershooting aircrafts. ICAO provide 

guidance for runway end safety areas (RESA) in their Annex 14. (Runway Safe, 2018)

A RESA is required to be a minimum of 90 m from the runway strip and the runway strip shall be 

extended by another 60 m from the end of the runway. This equals a length of 150 m which should 

be compared to the demands of FAA. They recommend that airports should implement a RESA 

of 240 m with the extra 60 m strip. (Runway Safe, 2018)

ICAO is often seen as an information agency which allows individual states to make their own 

regulations. The Annex 14 highlights that the length of the RESA may be reduced if there is an 

EMAS installed that has been accepted by the State. (Runway Safe, 2018)

1.2 Problem

On behalf of Runway Safe we have been asked to examine furthermore into cultural differences 

of quality assurance concerning the installation of greenEMAS. The motivation to this examination 

is based on a request from Runway Safe to find a universal solution for quality assurance of the 

greenEMAS installation. With systematic and planned procedures, be able to guarantee that the 

installation meets the given requirements for quality and therefore to favor Runway Safe and its 

partners for upcoming projects.

1.3 Purpose

The purpose includes how a quality control and assurance occur for the greenEMAS installation 

in Japan. With consideration to cultural differences be able to compare structures in different 

organizations, division of responsibilities, routines, procedures and resources to plan and lead the 

installation with a high standard of quality.

1.4 Aim

The aim is to comprehend cultural differences for quality assurance with a more intentional focus 

on Japan. 

1.5 Problem Statements

- How is quality assurance of greenEMAS achieved in Japan?

- What are the differences and similarities in quality assurance between Sweden and Japan?

- How does one adapt to the work of quality in the best way towards specific products such 

as the greenEMAS?

1.6 Limitations

The research is limited to cultural differences in Japan for quality control and assurance of 

greenEMAS. The research is obtained through a field study and a literary study.
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Specific literature is received from Runway Safe, including information and references about the 

installation and product. It includes design reports, installation plans and quality programs. 

However, there are publications that are restricted and will not be published here. 

Only the most relevant concepts, such as quality, greenEMAS, the procedure of the installation 

and culture is described more closely. We will also investigate the quality requirements of the 

installation.

The word quality has a lot of purposes and methods to consider which we will limit. We will not 

investigate depth content of different kinds of quality methods and procedures more than a brief 

description if need be. 

In-depth context regarding the construction company will not be brought up to attention, only the 

most relevant parts.
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2 Implementation
This chapter explains the choice of methods we have made to answer our problem statements and 
achieve the aim of this thesis. 

2.1 Method

This thesis is based on a field study at a greenEMAS installation in Japan and a literary study from 

previous quality control and assurance research. Runway Safe offered a journey to Tokyo for 

observation and to supervise the installation of a greenEMAS construction. With the aid of 

members from Runway Safe and Gadelius and a two weeks long residence at the workplace, an 

examination was made through observation. In addition to the journey we had the opportunity to 

accompany Runway Safe at their agency for further questions and comments. The field research 

provides a hand-on experience as well as visualized the problems regarding the thesis. The literary 

study provides depth and knowledge towards the subject as well as understanding.

2.1.2 Literary Study

The literary study is done through previous research on quality assurance of different projects. As 

there has not been much research concerning the matter before, at least not retrievable via libraries 

or search portals, we were not able to use earlier studies as basis or comparison. Although, 

literature regarding the history and development of quality thinking in general, has been useful. 

Specific literature is also retrieved on behalf of RWS which contains information regarding the 

greenEMAS product, existing quality assurance plans as well as various documents of rules and 

recommendations. Although some of the literature retrieved on behalf of RWS was classified and 

therefore the sources might not always be as transparent as wished for, it has been used throughout.

2.1.1 Field Study

As mentioned, the field study was made through observation and supervision as well as taking 

various tests and samples of the product. The anchor system is checked by testing the bolts force 

resistance with a specific force resistance tool. The height of the foam glass was examined pre and 

post compaction with basic measurement instruments. The foam glass was further tested for 

penetrability via a DCP-test (Dynamic Cone Penetration test). The concrete for the CLSM was 

controlled and tested by known techniques, such as slump test with a cone and concrete air test.

In addition to these on-site tests there must be samples taken from the foam glass and CLSM that 

in hindsight will be examined in laboratory to assure the values conforms the requirements of the 

product.

As stated above, the field study provided experience towards the product and help visualize in 

what aspect the problems regarding the thesis came up to surface. The field study induces a higher 

amount of validation throughout the thesis.

2.1.3 Questionnaire

Questionnaires were made with the members of Gadelius regarding the field study and the view 

of Japanese quality and culture. The interviews are sent via email as a Google Survey link to be 

filled in. The questionnaire sent to the members of Gadelius were answered via e-mail and 

therefore the possibilities of discussion were limited which forced interpretation in some excess. 
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Furthermore, we questioned three members of RWS who had attended to the installation to obtain 

their thoughts and opinions about culture differences and some general questions regarding quality 

and culture overall. These questionnaires were sent out via Google Survey as well, although we 

had the possibility to talk further and ask counter-questions to help elaborate and enrich their 

answers if wished for.

The aim of these questionnaires was to widen the perspective, with the ambition to include a bigger 

variety of viewing-points by acknowledging the experience of the RWS members as well as getting 

statements from the other side of the table by receiving statements from a Japanese counterpart. 

The questionnaires were adapted to whom it concerned in some aspect so that the recipients could 

answer questions valid from their point of view. 

The questionnaires were sent in three different versions to a total of seven recipients and was 

answered by four of them. One member of RWS did not get to Japan in time to answer the 

questionnaire before our deadline and one member of Gadelius did not respond to the survey at 

all. The unanswered questionnaire of the RWS member should probably not affect the results of 

the overall answers, since results of these questionnaires all were in-line with each other regarding 

their opinions and reflections of the work in Japan. However, the questionnaire unanswered by the 

member of Gadelius is of more significance as it could have eased the interpretation of their 

answers by pointing out what was common realizations and unique opinions.

The last unanswered questionnaire was sent to a person born and raised in Sweden, who later in 

life moved to Japan and worked there for almost three decades. Although this person did not work 

in the construction sector, we believe that the persons opinions and experiences regarding Japanese 

and Swedish culture would have come of great value, but unfortunately the person did not want to 

participate. 

2.2 Critique of Method

By being on-site supervising the construction we got the opportunity to see firsthand how the 

construction was done and where conflicts and misunderstandings appeared. This also gave us an 

insight and understanding of the process that was valuable for the continuous work with this thesis. 

The literary study provides us with a wider perspective as we can compare our impressions of 

working in Japan with studies from other countries and regions abroad. By interviewing our 

colleagues in Japan, we got the opportunity to see what they thought about working with us and 

our way of quality assurance. This was very useful in the aspect of both validity and reliability as 

they have their own angle of approach regarding the subject and what they consider normal or 

deviant. In conclusion the combination of a field study and a literary study increases the validity 

as the thesis and problem statements can be approached by triangulation, i.e. observation of a 

greenEMAS installation, a theoretical description and background of the product and quality and 

surveys towards participating or knowledgeable members of greenEMAS or quality assurance.
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3 Theory
This chapter covers basic information of quality and its definition, general history of quality in 
Japan and western Europe after the world war II and a description of the greenEMAS components.

3.1 Quality

Quality relates to a lot of different meanings, however there are two worthy factors to consider 

with a more critical importance. (Juran, Blanton, Hoogstoel & Schilling 1999)

Firstly, quality refers to meeting the requirements of the customers and thereby achieve satisfaction 

among the customers. Hence this, quality is often related to income and having a higher quality 

results in a greater satisfaction and therefore hopefully provide a bigger income. With higher 

demands of quality comes higher expenses. To provide a higher and better quality one must usually 

invest which by any means often results in increasing expenses. (Juran et al. 1999) 

To summarize the first-mentioned claim a higher quality will enable companies to:

1. Raise the satisfaction level among customers

2. To enable products to become more salable

3. A more competitive strength

4. Have a larger market share

5. Contribute an income from sales

However, consequences of such effects above will most likely result in more expenses.

Secondly, quality can be described as having no deficiencies that does not require reworks, errors 

in the field, dissatisfaction among customers or any other reasons causing harm of the quality. 

Hence this, quality may be related to cost which usually occur to having less costs nevertheless 

the higher quality you achieved. (Juran et al. 1999)

To summarize the second-mentioned claim a higher quality will enable companies to:

1. Reduce errors, wastage, warranty expenses, customers complaint, supervision

2. Be possible to reach out to the market rapidly

3. Increase earnings 

4. Enhance deliveries

However, these effects will affect the costs to be less in a future perspective most likely.

These two claims can be a question of interpretation and often be misunderstood in a common 

conversation depending on your own assumption. Therefore, it is inevitable to avoid some sort of 

confusion. With the aid of the two factors/claims the misunderstandings may be reduced. (Juran et 

al. 1999)

Barofsky (2012) writes about definition of quality in his book where he refers to what Reeves & 

Bednar (1994) states: 
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“A search for the definition of quality has yielded inconsistent results. Quality has been 
variously defined as a value…, conformance to specifications…, fitness to use…, loss 

avoidance…, and meeting and/or exceeding customers’ expectations… Regardless of the time 
period or context in which quality is examined, the concept has had multiple and often muddled 

definitions and has been used to describe a wide variety of phenomena.”

3.1.1 Quality Assurance

Quality assurance can be defined as every planned and systematical procedures and activities that 

is required to assure a product will fulfill its demand of quality. (De Feo, 2017)

Activities connected to quality assurance is usually provided with early informed warnings about 

upcoming issues that can occur if not followed. The assurance is provided with previous gathered 

evidence, such as tests and inspections of the targeted product or for a more complex product, 

reviews of different plans and audits that is required for the execution plans. (De Feo, 2017)

3.1.2 Quality in Japan

Japan struggled with achieving a modern quality of products prior to the World War II compared 

to other companies on an international level. The products were sold at a poorly prize with poor 

quality and companies had a hard time attracting recurring customers. The circumstances were 

changed after the war ended and the concept of modern quality were implemented to Japan from 

the United States. Manufacturing companies in Japan received help from members of “The 

General Headquarters”, an allied occupied force in Japan, section of Civil Communication Science 

(CCS). The CCS helped with subjects such as equipment for communication, guidance and advice 

towards business management and quality control. 1949 a seminar took place named the “CCS 

Course” that would mean a development within quality management and control. Hence the World 

War II and the damages Japanese industries experienced, the methods introduced in the seminar 

for quality control were very helpful in the reconstruction of the Japanese industry landscape. The 

country itself lacks natural resources and is one of the highest populated countries per square meter 

in the world, which made it a national priority to develop and design a first-rate quality of products. 

(Juran et al. 1999)

Establishment of JUSE

In 1946 an organization called “The Japanese Union of Scientists and Engineers” (JUSE) were 

established which came to be the nucleus of quality control in Japan. The aim of this 

organization was the following:

“Contributing to the development of culture and industry through the 
comprehensive promotion of various projects and activities needed for the 
advancement of science and technology”

Within the organization at 1949 a group was formed called “Quality Control Research Group” 

that consisted of industry workers, people from the government and academic institutions. Early 

in this group the “Basic Quality Control Coarse” were initiated with the purpose to report new 

findings to the industries that the group discovered. This course has since 1996 been held 89 
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times and been visited by about 30000 engineers whose aim was to learn and implement quality 

control in their companies. (Juran et al. 1999)

JUSE is the nucleus to the high-quality products Japan achieved today. The well-known 

American William Edwards Deming visited Japan in 1950 to lecture at quality control courses in 

different cities around the country. Due to his lectures and seminars the JUSE suggested the 

Deming Prize as gratitude for all the aid in understanding the importance of “statistical quality 

control” (SQC) in manufacturing industries. (Juran et al. 1999). 

The prize is highly appraised today and is well-known in the manufacturing industries that has its 

interests in Total Quality Management (TQM). (Union of Japanese Scientist and Engineers, 

2015)

3.1.3 Quality in Western Europe

In Europe there is a lot of differences regarding quality and culture. Europe has a wide amount of 

countries and every one of them has their own specialty. For example, Germany is known for its 

product quality, northern nations have an expertise in service quality, France for its food and wine 

and Italy for its design and fashion. (Juran et al. 1999)

The development of quality in the western Europe were between 1950 to 1970 more focused on 

defense, energy, aerospace and other high-tech sectors. Early during this period, a lot of formations 

were made for the interests of quality discipline in Europe. The focus was on producing high 

demand products with a high volume to a low cost for consumable goods. However, some products 

exceeded the standards and were niched into more specific areas with a higher quality for a higher 

price. For the more strategic sectors the focus was on quality, safety and reliability and not so much 

on the price. These sectors did have a major role in Europe such as the defense sector concern to 

the cold war and other sectors towards reconstruction infrastructures after the war. This explains 

the developments of quality culture and quality practices which is based on the sectors complexion. 

Later in the 1970’s rumors about Japans successful achievement in quality were spread. This made 

quality a more competitive subject and opened the eyes for a lot of companies. (Juran et al. 1999)

In 1987 ISO 9000 standards were published as being in an advanced level and in 1993 the “Single 

Market” was officially launched with the announcement that ISO 9000 would be integrated in 

European standards titled EN 29000. 1990 ISO 9000 started to arouse in USA and grew bigger as 

the time passed. However, in Japan the excitement was less attractive, but the certification was yet 

analyzed and without hesitation Japan took part of the commercial importance and criteria of ISO 

9000. The judgement of ISO 9000 was positive and with the terms that continuation of 

improvements should be integrated into the current standards. (Juran et al. 1999) 

3.1.4 Quality in the Twentieth Century

Quality has now taken up the pace and the twentieth century brought many new ideas with an array 

of names such as “quality control, continuous quality improvement, defect prevention, zero 

defects, total quality management, lean, Six Sigma” etc. claims De Feo (2017). 

The Japanese quality has been revolutionary and a few steps they took to improve quality is stated 

as following, according to De Feo (2017):
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“1. Upper level managers personally took charge of leading the revolution.”

“2. All levels and functions received training in the quality disciplines.”

“3. Quality improvement projects were undertaken on a continuing basis – at a revolutionary 
pace.”

Another reason for quality to pick up the pace and being more highlighted is the emphasized matter 

of the environment. To keep the quality mindset more public. This matter is also accented in some 

of the quality awards such as “European Quality Awards”. (De Feo, 2017)

With the continuation of the twentieth century the word quality is no longer affecting the 

manufacturing sector but is being considered in health care, educational purposes and governments 

as well. Same thing about the quality towards services, procedures and data compared to only 

products before. These subjects are now being constantly measured, controlled and improved. (De 

Feo, 2017)

By achieving such superior quality, a great knowledge to the subjects was needed. Some names 

worth mentioning that has greatly contributed to this are Juran, Deming, Feigenbaum, Crosby and 

Ishikawa. (De Feo, 2017)

J. M Juran has been highlighting how to balance the usage of managerial, statistical and 

technological concepts and how important this is for quality. His own recommendation is to work 

around three processes; planning, control and improvements. (De Feo, 2017)

W Edwards Deming thoughts was founded on the concepts of management of an organization 

which he summarized in fourteen points. These points are based of “profound knowledge” that 

concerns the approaching of systems, statistical variation understanding, the nature and scope of 

knowledge and a psychology understanding in human behavior. (De Feo, 2017)

A. V. Feigenbaum highlights total quality control and how to use the concept throughout all the 

functions of an organization. He wants to achieve customer satisfaction and a feasible economical 

cost of quality through a quality system that would provide procedures of technical and managerial 

aspects. (De Feo, 2017)

Philip Crosby has a strict definition of quality – “conformance to requirements” – and emphasis 

that the only performance standard is zero defects. He claims that everyone can improve but that 

will only happen if the right tools are provided and people are shown how to use them for 

improvement. (De Feo 2017)

Kaoru Ishikawa helped the Japanese to integrate tools of quality improvements which would aid 

in analyses and solving problems. (De Feo, 2017)

Lean / TPS-system

Toyota production system (TPS) were created by Taiichi Ohno, an engineer at Toyota Motor 

Corporation, for the reason of inefficiency of waste management. This concept was founded in the 

early 1950s and helped the company succeed to be the world’s largest automaker by 2007. The 
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goal with TPS is to reduce cost without increasing the volume from production. Two things that 

TPS is built upon is Just in Time (JIT) and Jidoka. 

 JIT is to create the required number of units and deliver it at the required time.

 Jidoka, a Japanese expression, which means “never let a defect pass into the next station 

and freeing people from machines”. 

Due to the success of TPS its ideas have been replicated and therefore derivative philosophies such 

as Lean has been implemented into other businesses. (Shang & Low, 2014)

Shang & Low refers to Koskela et al (2002, p. 211) about how lean construction is defined:

“lean construction is a way to design production systems to minimize waste of materials, time, 
and effort in order to generate the maximum possible amount of value.”

Lean Construction Institute describes lean construction according to figure 3.1.

Figure 3.1 Description of LEAN Construction by LCI

Generally lean construction strives towards the same goals as lean production such as eliminate 

waste and maximize value according to the definition of Koskela et al (2002). (Shang & Low, 

2014)

Six Sigma

Six Sigma was introduced in the Motorola factories in the late 1980’s and aims to lower the defects 

and service failures to increase customer satisfaction and lower the organizational costs. Six Sigma 
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is a level of quality sprung from the statistics which is reached when the number of defects is lower 

than 3.4 per million opportunities or 99.99966 %. Six Sigma differs from lean as Six Sigma focus 

more on the reduction of variations and to eliminate faults. Although, Six Sigma is more dependent 

on accurate statistics compared to lean. (Jas, Walshe & Brooke 2010)

Kaizen

Kaizen referring to continuous improvements, a Japanese word which can be related to lean. 

Kaizen is all about taking small and safe steps towards a gradual improvement. However, there 

are changes of the word that includes fast versions of Kaizen for a quick result.  (Manos, 2007)

Kanban

Kanban is a system for JIT production to make workers as efficient as possible. The aim is to make 

full use of their capabilities towards their work. The Kanban system favors three things:

1. Reducing the cost from obtaining and processing information.

2. Fast and precise gathering of facts.

3. Limits surplus capacity of previous acquisition.

(Sugimori, Y., Kusunoki, K., Cho, F. & Uchikawa, S., 2007) 

Total Quality Management (TQM)

Total Quality Management (TQM), does, according to its proponents, produce value to managers 

by gathering information from customers (e.g. needs and satisfaction) to improvement in the 

commitment and motivation of the employees. However, TQM seldom create results in the short-

term and it is very demanding for the managers. TQM strives more towards quality management 

in terms of achieving economic benefits rather than the quality of a sole product. (Powell, T. C., 

1995)

3.1.5 Quality Assurance by Runway Safe

The quality assurance program developed by and currently used by RWS, found at annex 09, 

highlights and defines each role and the responsibilities that comes with them, at a greenEMAS 

installation. The quality program must be followed accordingly for RWS to assure that the 

completed installation is of the wished-for quality. The quality program must be followed pre-, 

during-, and post-construction. 
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4 greenEMAS
The Runway Safe Engineered Materials Arresting System greenEMAS consists of an anchor 

system, foam glass, top cover, see figure 4.1, The anchoring system compromises of pavement 

anchors, steel profile lists (Unistruts) and geogrids in caped in the top cover. The main arresting 

component is foam glass or silica foam. The top cover consists of a geofabric, a CLSM slab and 

top coating. The system is described more thorough in the approaching chapter.

Figure 4.1 Structure of greenEMAS

The bed is designed so that maintenance and/or a reparation is possible to accomplish. 

Each EMAS project requires a quality assurance program that is being approved by the airport 

operator in order to begin the installation. If the methods of the EMAS installation changes the 

FAA (only in US), needs to be informed and approve the alternative method. (Federal Aviation 

Administration (FAA), 2012) 

There are several requirements one must fulfill before getting validation from the FAA and thereby 

approval to engage in construction of EMAS beds. These requirements are divided into different 

groups and under-categories. 

4.1 FAA Advisory Circular

The FAA advisory circular address the system design requirements, concerning the concept, 

location, design, width, base, entrance speed, aircraft evacuation, maintenance access, 

undershoots, navigational aids, drainage, jet blast and repair of the bed. Other countries and 

governing bodies have later followed and made their own demands or guidelines for EMAS 

constructions. The FAA advisory circular contains the following;

The concept of an EMAS is to be designed to bring an overrunning aircraft to a halt by exerting 

controlled deceleration forces to the aircraft whilst the EMAS material deforms. 

The location of the EMAS should be on the extended runway centerline at the concerned end of 

the runway. It should be located with enough distance from the runway to avoid damage due to jet 

blasts or undershoots. If the required space of the designed EMAS bed is smaller than available 

space, the bed should be located as far from the runway as possible, resulting in a more economical 

system.
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The design of the EMAS must be validated by a design method that can predict the systems 

performance. The designed performance is usually adapted to the largest and/or heaviest aircraft 

regularly associated with the concerned runway. When designing the bed, per performance is not 

only concerning stopping the aircrafts, but also doing so without breaking the landing gear. Of 

course, all aircraft configurations associated with the runway should be considered in optimizing 

the EMAS. 

The operation of the EMAS must be passive, meaning that it must be a system that is in no need 

of an external trigger to arrest an aircraft.

The width of the EMAS must be at least as wide as the concerned runway.

The base of the EMAS must be paved and capable of supporting the critical designed aircraft, as 

well as fully loaded Aircraft Rescue and Fire Fighting (ARFF) vehicles without deforming. 

The EMAS must tolerate entrance speeds of minimum 40 knots, approximately 70 km/h, and up 

to 70 knots, approximately 130 km/h, for the critical designed aircraft without exceeding the design 

limits of the aircraft which can result in severe structural damage to the aircraft. FAA has 

categorized the EMAS design based on their arresting performance. They have introduced the term 

Standard and Non-standard EMAS. A Standard EMAS is defined as an EMAS capable of arresting 

all aircrafts in the design fleet at 70 knots and Non-Standard is defined as an EMAS capable of 

arresting all aircrafts in the design fleet at 40 knots. The aim for all the design is to achieve a 

Standard EMAS. However, most EMAS beds constructed up to date would fall under the Non-

Standard category.

The EMAS must not affect aircraft evacuation, enabling movement of ARFF equipment, 

although not necessarily without breaking the EMAS. This means that EMAS beds constructed 

above existing surface should be constructed with slopes, making ingress and egress possible from 

the front and sides at all times, and from the back if desired. 

Maintenance access must be available via pedestrian traffic without causing any damage to the 

surface of the bed. Although, the EMAS does not have to support vehicular traffic for maintenance 

purposes. 

The runway safety area should provide protection for undershooting, which means an 

unintentional touch down prior to the runway threshold. 

The EMAS must not interfere with any navigational aids, such as approach lighting structures or 

cause any visual interference.

The EMAS must fulfill some sort of drainage capability to prevent standing water on the surface 

of the EMAS bed, as well as on the runway and the surrounding safety area. If it is plausible that 

the bed will be subject to ice and snowy weather, the design must be adapted to mechanical or 

manual clearance of ice and snow.

The EMAS must be constructed in a way so that jet blast will not affect the performance of the 

bed.
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The EMAS must be able to repair so that it is fully operational with 45 days of an overrun caused 

by the designed aircraft and entrance speed. These 45 days does not include days where weather 

conditions prohibit construction. (Federal Aviation Administration, 2012)

4.2 Runway Safe greenEMAS Structure

4.2.1 Anchors

Figure 4.2 Explanatory picture of the pavement anchor placement

By placing anchors in specific formations within an anchorage zone the ground anchors function 

as load carrying elements. Depending on how an anchor system is performed it can fixate 

constructions in any wanted direction and the load-carrying capacity is withheld by transporting 

the stress forces down into the ground at the anchoring zones. (Xanthakos, 1991) 

Figure 4.3 Asphalt Anchor

The purpose of the anchor system is to support the pavement in connecting the construction to the 

ground. The exact way of doing this depends on what soil materials there are. The anchor system 

Runway Safe use during their installations are not special by any way in terms of special 

equipment. As shown in figure 4.2 the anchors are fixated to the pavement and the anchoring 

process starts with drilling holes in the pavement down to preferred depth. After this the hole is 

filled with a grout along with the anchors. When hardened, a lateral force capability test is done 

on randomly selected anchors to make sure that they can withstand accumulated forces from 

aircrafts. The anchor bolt shown in 4.3 is a replica from the bolts used at Haneda. See annex 01 

and 04 for pictures of anchor test and the placements. 
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4.2.2 Unistrut

Figure 4.4 Explanatory picture of the Unistrut placement

The Unistrut used in RWS installations is a profile made from hot dipped pre-galvanized steel. 

The Unistrut comes in various steel types and can be used for securing installations both 

horizontally and vertically.

Figure 4.5 Unistrut

As shown in figure 4.4 and 4.5, the Unistrut is a steel profile with the purpose of securing the 

geogrid. The Unistrut itself is bolted down with the anchors to fulfill the securement down to the 

ground. The Unistrut is installed in the length direction and the spacing between each profile is 

determined by factors such as how exposed the bed will be for jet blasts and winds. See annex 04 

for Unistrut placement. 

 

4.2.3 Geogrid

Figure 4.6 Explanatory picture of the Geogrid placement

The geogrid is a geosynthetic material and is made of polymeric products. The grid is often used 

to reinforce constructions containing, soil, rocks or similar materials, such as foam glass. (Müller 

& Saathoff, 2015)
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Figure 4.7 Geogrid

The geogrids primary function is to enact the foam glass and CLSM and prevent it lifting caused 

by the jet blast suction. The height of the geogrid is checked and therefore, it is not necessary to 

do any quality assurance tests on the geogrid other than a visual exam of the selected material prior 

to construction. The geogrid is, as shown in figure 4.6, mounted by being placed under the Unistrut 

which are connected by bolts down to the anchors in the ground. The geogrid shown in figure 4.7 

is the most common type that is being used for the installation. See annex 06 for pictures and annex 

10 (during construction) for responsibility and frequency.

4.2.4 Foam Glass

Figure 4.8 Explanatory picture of the Foam glass (silica foam) placement

Foam glass is made from recycled glass and is separated from paper, plastic and metal in the 

process of making, see figure 4.9. The glass is crushed into a fine powder and placed in a tunnel 

oven where it expands up to five times its volume. Once the heating process is done the glass is 

broken down into smaller pieces in association with the exposure and the pieces usually ends up 

between 10 to 60 mm. (Eriksson & Hägglund, 2008)

The expansion by heating up the powder causes the foam glass to reach approximately 92 % air 

which makes the material very light, with a density in the region of 200 kg/m3. The angular form 

of the foam glass makes it gain a friction effect that results in stability and buoyancy.

When the foam glass is being packed it compresses the material to 10 to 15 %. Even with the high 
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buoyancy you may yet be cautious whilst operating with the foam glass since it can easily be 

crushed. (Eriksson & Hägglund, 2008)

Another thing to take in consideration is the ability of the material to attract water. This is crucial 

while dimensioning since the attraction of water will raise the density of the glass. Field studies 

by “Vegdirektoratet” (Statens Vegvesen) in Norway shows that the water ratio after four years 

appear to be between 15-25 % which would increase the density of the foam glass by 30-50 kg/m3. 

(Eriksson & Hägglund, 2008)

Foam glass can be used as a light filling material, a great drainage system or to insulate. It has a 

great potential in the entire establishment sector and is often used as stated above, however, in our 

case we want to use the capacity of the low density of the glass to easily be broken-down 

intentionally. (Eriksson & Hägglund, 2008)

Figure 4.9 Foam glass

The foam glass is the main component of the EMAS construction and is placed in between the 

lines of geogrid as shown in figure 4.8. Being the material that is supposed to absorb the kinetic 

energy of overrunning aircrafts. Therefore, the filling of foam glass is a part of the construction 

that is controlled for quality assurance most frequently. By measuring the height prior to, as well 

as after compacting of the foam glass, RWS can make sure that the compactness of the foam glass 

is according to their design specifications and thereby follows the quality that the complete 

construction is supposed to. In addition to controlling the compaction percentage, the quality of 

the foam glass is also assured by a DCP-test, as described earlier, to control the penetration 

resistance. See annex 03 for pictures and annex 10 (pre – during & post-construction) for 

responsibility and frequency.

The description of foam glass mentioned above is the general numbers of the material. RWS using 

a further developed unique kind of foam glass with special demand on strength, gradiation and 

density.
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4.2.5 Geo Fabric

Figure 4.10 Explanatory picture of the Geo fabric placement

The geo fabric fills no structural purpose. It is placed as shown in figure 4.10 and can rather be 

seen as a material used to prevent the CLSM from penetrating the foam glass before the hardening 

process is complete.

 

4.2.6 CLSM

Figure 4.11 Explanatory picture of the CLSM placement

CLSM is an abbreviation for Controlled Low Strength Material and is a weak type of concrete that 

has a purpose of easily being crushed from the aircraft. Its initial purpose was to act as a filling 

material for different reasons. However, for the EMAS installation it is used as a covering layer 

above the foam glass to mainly hold it in place as the EMAS bed is in great risk of being exposed 

to many different external forces, such as jet blasts and surroundings. As shown in figure 4.11, the 

geogrid is folded into a T-shape in profile to fixate the CLSM and prevent it from lifting.
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4.2.7 Topcoat

Figure 4.12 Explanatory picture of the Top Coating placement

A topcoat is placed lastly on the bed to repel water and protect the bed from the environment, see 

figure 4.12. The CLSM is covered with a sealer that provides a moisture barrier and also being 

applied with an acrylic-based high friction surface treatment, see figure 4.13. This will protect the 

sealant and extend the sealants lifetime. 

 

Figure 4.13 Top coating being spread out over the CLSM 
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4.2.8 Mock-up (Prototype)

A mock-up can be designed for a greenEMAS installation and works as a practice-bed for the 

construction company and other members. This is a good way to see what kind of techniques and 

way of working is to prefer. The mock-up includes the anchor system, foam glass and CLSM. At 

this mock-up RWS members will be able to clarify and advice the construction workers how to 

execute the installation. As the mock-up highlights and walks through every aspect and step of the 

construction process, it helps to raise questions that the constructors might not have considered by 

only reading the installation documents.

A mock-up is being made if the sub-contractors are committed to have one for the learn-by-doing 

concept. This mock-up is designed by RWS and is adapted towards the sub-contractor. As of our 

own participating to a mock-up it lasted for three days and questions about drawings and working 

methods were answered.
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5 Empirics 
This chapter covers a brief description of Runway Safe with partners and the current quality 
program they use, a description of quality and greenEMAS data and the reasons the interviews 
were made. 

(Quality is a difficult word to define and is therefore explained by the words from Juran’s quality 

handbook and Reeves and Bednar to get two views of definition explanation. It is important to get 

an understanding of this word to easier grasp the context of this thesis. It is also slightly described 

how achieving a good quality can favor a company in different ways. 

Cultural differences of quality assurance of this installation are the desired request to fulfil. It is 

for that reason described from the quality handbook of Juran. 

Joseph Juran was a famous engineer that specialized himself in quality-questions. The quality 

handbook of his is hold in a high regard and new editions of this book is being released as a 

continuation of his work. His cooperation with Japan has not gone unnoticed and therefore a good 

source to gather information regarding this thesis.

The history of quality arising in Japan and Western Europe gives an insight of how the 

developments of quality has proceeded since World War II took place. It describes the differences 

and similarities of what subjects and areas that has been focused on, what kind of issues there has 

been and what grounds the quality is based on today.

5.1 Runway Safe

The company was founded in 2014 by Anders Lundmark and Anders Wickman. They have up to 

date installed eight beds worldwide - four at Chicago Midway international Airport (2014-2016), 

one at Zürich Airport (2016), one at Roland Garros Airport (2017) and two at Dzaoudzi-Pamandzi 

International (Mayotte) Airport (2018/2019) - and have contracts or are on the way of installing 

four more.

5.1.1 Partners

In late 2015 RWS were partnered with Gadelius Holding Ltd, a Japanese trading house. Gadelius 

is a strong trading company which will be marketing, selling and supporting installations of the 

greenEMAS in Japan. The trading house has been growing over a century and is based on the 

philosophy of the founder Knut Gadelius:

“To introduce unique, high-quality and high-technology products to the Japanese 
market”

Gadelius provides their expertise in engineering, manufacturing, sales, after-service and helps 

manufacturers all over the world to ease their business in Japan regarding regulatory and cultural 

traditions.

5.1.2 Quality Program

A program for quality is being established by RWS for each project to be informative and followed. 

This program includes procedures, instructions and guides to the specific bed. With this follows a 

draft of roles and responsibilities to ensure the quality assurance is being followed. 
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In annex 09 you can see the respective roles and what their responsibilities are towards their 

assigned task. 

Furthermore, in annex 09 you can find assignments for quality control and assurance and how 

these assignments are implemented for pre, during and post-construction work. 

In conclusion, there is a non-conformity management description in case of minor or major 

deficiencies that is also shown in annex 09.

5.1.3 Our Field Studies

The study was made at Haneda International Airport in Japan for a two-week period. Together 

with members of Runway Safe and Gadelius the installation was performed by Taisei Corporation, 

a Japanese construction company. Our task in the field was basically to perform the tests on the 

various materials that is included in the EMAS and measure the pre and post heights of the foam 

glass by using instruments of RWS. However, the main purpose was to supervise and try to 

examine the way the installation was operated and notify similarities and differences in the 

working process. 

Anchor Test

The force resistance of the bolts is performed by the construction company for a few randomly 

selected bolts of RWS choice. The bolts must achieve a specific minimum value of force resistance 

in order to be approved. See annex 01 for pictures and annex 10 (during construction) for 

responsibility and frequency.

Pre & Post Heights

The design of the bed is rigorously calculated and therefore the heights of the foam glass must be, 

measured pre- and post-compaction, accomplished according to the design. This shall be measured 

by the construction company and then checked at a few selected points by RWS. The height can 

be checked with any suitable tools. See annex 10 (during construction) for responsibility and 

frequency.

DCP

The DCP is used by the crew of RWS at a few selected points on the post-compression of the foam 

glass. The DCP-test is made to see the penetration resistance of the foam glass. The test is 

performed by having a weight of 8 kg dropped from a height a repetitive amount of times and by 

this driving down a cone into the foam glass. The measure of the cone penetrating into the foam 

glass is written down after each set of repetition. See annex 05 for pictures and annex 10 (during 

construction) for responsibility and frequency.

CLSM

The concrete for the CLSM is tested before being applied to the bed. The concrete is checked by 

a slump and an air test. The slump test is made to see the consistency and workability of the 

concrete. Also, this requires specific values to be approved for continuation of the bed. A thin layer 

of CLSM is placed upon the foam glass to hold it in place and to be easily crushed intentionally 
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by the aircraft. To make sure that the values of the CLSM does not change after the construction 

is complete, several samples are collected from each truck delivering CLSM. These samples are 

then brought to a laboratory where they are stored and tested after specific time periods.

See annex 02 for pictures and annex 10 (pre – during & post-construction) for responsibility and 

frequency.

GPR

The thickness of the CLSM is checked by using Ground Penetrating Radar test after the completion 

to verify the correct values. 

5.2 Questionnaire

We made questionnaire of 7-9 questions regarding our work at Haneda Airport and general 

questions about similarities and differences of work and culture in Japan. These questionnaires 

will aid us in our results of answering the problem statements. 

The questions are proposed to the project manager at Gadelius since they were the link of 

communication between Runway Safe and Taisei (the construction company) and has the 

experience from previous culture differences related workstations. 

The questions asked is being immersed into work performance at Haneda, similarities and 

differences among Taisei and how Japan in general is experienced with different way of working 

with other nationalities. Most importantly this questionnaire was done to see how their answers 

compares to our point of view so that we can receive a broader result. 

We also made surveys towards members of RWS regarding their view of the installation at Haneda 

Airport and some difficulties/obstacles they might encountered. The questionnaire will be useful 

for our results and as a comparison to the interview with the project manager at Gadelius.
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6 Results & Analysis
In this chapter we will present our results from the interviews and describe our point of view result 
from the visit at Haneda Airport.

6.1 Results of Questionnaires

Project Manager at Gadelius

The outcome of the questionnaire with the Japanese project manager shows that RWS is on the 

right track regarding their way of work and the understanding of how and why the quality 

assurance program is formed. According to the project manager, Taisei representatives had nothing 

bad to say about the process, which further proves that RWS is on the right track. 

The project manager further stressed out that his impression of working with various countries 

around the world is that it is in the depth of work, preciseness and in the details, you find the 

varieties. Another aspect that differs a lot is the safety aspect for the workers. Where different 

countries have different rules and the authorities in the different countries has a varying amount of 

influence and power. In some countries the authorities barely exist and in others they can shut 

down an entire construction site - as is the case in both Japan and Sweden - if the safety guidelines 

are not followed. 

Regarding culture on the site the Japanese project manager noted that the Japanese standards might 

differ in terms of group structures, compared to other countries. There are several small teams of 

working personnel, each with a foreman. These foremen report upwards to their leaders, and so 

on. Although they are divided into many small teams, they always strive towards the same day by 

day objectives and to make sure that the quality is withheld throughout the process. 

The project manager also declared that he felt that working with RWS, in terms of being a Swedish 

company, was a smooth experience as he considered Japanese and Swedish work ethics quite 

similar as he took his earlier experiences in comparison. He did not have anything bad to say or 

any feedback regarding how the quality assurance could be made better either, as he felt that the 

current methods were the only way to get the desired data.

Runway Safe members

Whilst interviewing members of RWS we noticed that they pretty much had the same experience 

as we did (our impressions of the field study is presented in the next chapter). The project manager 

of RWS pointed out the frequent use of cameras and photos as it is somewhat of a quality 

assurance tool in Japan and a part of their deliverables to the client in order to get acceptance.

Whilst talking about different working philosophies in general and the RWS staff talked about the 

“morning” meetings (morning in quotation as the working hours where between 9 p.m. to 6 a.m.) 

where the Japanese managers thoroughly walked through the plans for the upcoming night with 

the workers, even if the objectives where exactly the same as the night before.  

The language barrier is a recurring topic whilst interviewing the RWS staff. This was the hardest 

part of the quality assurance process as even though they felt that they could reach out to 

the Gadelius staff who passed on the information to the Japanese site managers, the information 
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tended to not keep spreading down to the workers at all cases. And although we as supervisors 

could see that this was the case at times, it was still hard to adjust as there was a risk that we as 

RWS staff disrespected or violated the hierarchy at the working site. Another aspect of where the 

language can be a problem is when a word can have various meanings for different people. One 

example of this is that the word “yes” is most frequently used in the west as a term for 

understanding and, most importantly, acceptance. Whereas in Japan, “yes” does not 

necessarily equal acceptance. This means that if you tell someone to do something and they say 

“yes”, you cannot always be certain that it is going to happen, all it means is that the recipient has 

understood what you wanted.  

The RWS project manager also mentioned he felt that the Japanese workers follow safety 

precautions and other rules letter by letter, just because what a document is saying. They do not 

critique the commands at any point, which can lead to ironic situations such as when a 

worker located on a truck bed used a slack line as a safety harness which, according to us 

foreigners lead to a bigger safety concern than it would have been if he would not have been 

attached to the slackline. 

6.2 Point of View – Field Study

Our first impression of the Japanese was the discipline and respect among the workers of Taisei. 

The execution of every nights upcoming work was rigorously planned, and every worker, foreman 

and manager had their assigned task to fulfill. Before any work at the site begun there was a 

meeting an hour before we could enter the runway where a warm-up choreography was held, 

including every worker being inspected by each other to assure the correct equipment was worn 

and the assignments of every workers task for the night. The foremen and the managers held 

speeches about the current agenda for the night and representing themselves since there was 

different people each workday. 

Due to working on a runway - which increases the safety precautions - there was assigned paths 

for pedestrians and vehicles in order to reach the installation site. Every person and vehicle were 

examined and inspected before entering and leaving the flight field. 

The installation was divided into 16 sections where the aim was to finish one section per night and 

preparing for the next one. This was achieved after a few nights of learning and becoming more 

efficient as the time passed. The bottleneck slowing the process down was most likely having only 

one truck pouring the CLSM onto the bed, however other issues like late registered vehicles not 

getting authority to enter the runway or the height of the foam glass needed to be adjusted would 

slow down the process as well. The reasons for the vehicles not getting authority in time seems to 

be the Japanese trying to avoid getting any waste. The company receives a theoretical number of 

the amount foam glass and CLSM needed. This is approximately how much they need, and the 

Japanese tend to order the exact amount of materials that are needed. Therefore, any transportation 

losses or other reasons, such as the workers using more or less material than intended, forces the 

company to order late deliveries. This is, according to our previous experiences, something that 

differs from Sweden where the waste is often calculated in the production section. The process 

from an order being made until the vehicle delivering the material being authorized could take 

days. 
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Common safety equipment was used, such as helmet, steel toe-cap boots, reflective vests (more 

like reflective bands) and safety harnesses during high altitude work. This is very similar to the 

equipment of Swedish workers. One could compare the requirement of Swedish workers needing 

safety harnesses at a height above 2 meters with the Japanese using safety harnesses while working 

on top of the truck at a height of approximately 2-3 meters. 

The language seems to be a big part of the issues with working together with the Japanese. We 

experienced that the workers lacked information regarding what quality assurances they were 

supposed to handle during the installation. Looking into annex 09 and 12 they are assigned to 

control a few things and some of these were not achieved without getting a reminder to do so. 

Assuming that the language probably was the issue here and that information passes through a 

second part before reaching the construction company caused misunderstandings.

As the mindset about the environment became a question of fact the evolution of quality awareness 

was increased, which did not go unnoticed in Japan. Tokyo in general barely had any trashcans 

outside since no one would throw trash around themselves and smoking outside was not allowed. 

This was strictly followed because it simply was the rules and they would not be questioned. It 

was the same case at the construction site, the smokers had their own barrack they would use, and 

the work area was more or less very clean. Each workday we assembled blown away material even 

though the amount was extremely low and would rarely affect someone/something else. Packaging 

is being taken care for immediately and we never noticed anything laying around. Compared to 

Sweden this is like day and night, however, one must take into consideration that there are higher 

demands on an airport and the precautions are a lot higher.

6.3 To Achieve Quality Assurance in Japan

The destruction caused from the World War II, the lack of natural resources and the high populated 

country explains the mentality about wastage management. Kaizen is a concept based on 

improvements whose aim is to reduce waste and is commonly implemented in the daily work 

according to the project manager at Gadelius. Lean/TPS-system is also something that is being 

implemented in the daily work to eliminate the non-factor that has no worth towards the finished 

product. The concept of Kaizen and Lean/TPS-system, alongside with morning meetings and 

exercises, aid in completing the daily targets, claims the project manager.

To prove that the desired quality is achieved the Japanese needs to photograph measurements and 

checkings as part of the documentation. This is something that does not go unnoticed for anyone 

that is visiting Japan. Signs and pictures as explanations exists everywhere. According to our 

Japanese colleagues it is very common in Japan to have recordings of measurements or checks is 

often being photographed to the test-instrument and the people that performed the test with a sign 

next to them explaining the outcome.

As of the result from the interview with the project manager at Gadelius, mentioned in 6.1 Results 

of interviews, the workers are divided into teams with an assigned task. These divisions and tasks 

are being assigned in pre-work meetings to achieve a smooth planned and structured workplace. 

This helps in the process of quality assurance as of the definition is described.
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As mentioned in the interview with RWS, the Japanese tend to follow rules and orders literally 

without being questioned which differs from Swedish behavior where we tend to question the 

cause if we do not agree or it would not make any sense for different reasons. 

6.4 To Adapt Quality Work Towards greenEMAS

To prepare for a greenEMAS installation one must be read up on the quality program (see annex 

09) and grasp their respective roles for the execution. Along with this information one can plan 

how to fulfil the role and execute the installation in a suitable way for all parts. 

RWS and other parts needs to adapt to the terms of the airport and the government and proceed 

according to this. The FAA Advisory Circular must be followed in some cases and should be 

followed in most cases as good as possible in the US. ICAO Annex 14 should also be used as a 

guidance towards installing an EMAS.

With the aid of participating at the mock-up installation the construction company can be a lot 

more prepared for the upcoming greenEMAS installation and RWS staff can assure everything is 

as it should be. By seeing and participating in the mock-up one can most likely understand the 

quality program more conveniently and adapt according to the quality assurance program of pre-

construction work. If there would be any deviation or non-conformities at the mock-up this would 

be a great opportunity to learn how to deal with those kinds of situations.

6.5 Reflections

The methods we used to receive the results was helpful in every way. The specific literature 

retrieved by RWS helped us understand and describe the requirements of a greenEMAS 

installation which aids in understanding how the quality work can be adapted to the bed. In this 

file storage we also obtained the quality program that explains how everyone must fulfil their 

respective role towards the installation and this led to understanding RWS previous work with 

quality assurance. The field study was the baseline for us to understand how to achieve quality 

assurance in Japan and by being present at the workplace we could first-handedly see the 

similarities and differences compared to what we are used to in Sweden. This question was 

enhanced by the interviews from the Swedish and Japanese workers, which made us receive a 

more profound outcome.  The literary study made us receive the background information as well 

as the history of quality work that lead us to better understanding the subject. By reading about the 

evolution of quality work in both Japan as well as the world in general we could further understand 

the similarities and differences. 
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7 Conclusions
In this chapter we will summarize the outcome of the report and our interpretations of what we 
have found valuable.

7.1 Pros & Cons

In general, we believe the Japanese has a great discipline and a respectful work atmosphere with 

good planning and procedure execution. They are well prepared for the upcoming work. If we 

would point up some pros and cons from our observations at the installation, it would look like the 

following:

Pros

 Disciplined and respectful atmosphere

 Good preparation and planning

 A clear working hierarchy (to a certain point)

 A lot of workers with each one assigned for a specific task

 Clean and clever logistical work area – Good packaging management 

Cons

 Waste management (It is great to aim for such low waste, but it causes problems when the 

material is not enough)

 Language (English)

 The way they always follow the hierarchy and wait for further instructions although they 

probably know what to do next.

7.2 Summary of the Problem Statements

To achieve quality assurance in Japan one must rigorously plan and distribute the resources of 

workforce and material to not let anything go to waste whilst still achieve a high-quality product 

to a low environmental and cost effects. This typically differs to the Swedish mentality about waste 

management, which is, according to our own experiences, usually calculated to a waste of 5-10% 

depending on the type of material. However, we share the mentality towards the planning and 

distribution of resources and to keep everything environmentally friendly to a low cost. The 

Japanese are very strictly dedicated to their assigned task and we experienced that they would not 

bother doing anything else unless told so. In Sweden you would have your responsibilities towards 

your assigned task, but it would not be unusual that you would aid in other people’s responsibilities 

as well. We would say the thoughts among packaging managing are very similar, but that the 

Japanese are way better in achieving this while the Swedes are continuously working towards it.

The best way to adapt quality work towards the greenEMAS installation is to rigorously read the 

quality program and realize your role in the upcoming project. By managing the role, you can be 

well prepared and easier understand the circumstances of the EMAS. You can also read the 

advisory circular from the FAA or the Annex 14 from ICAO to get an insight in the requirements 

and recommendations towards the installation. By being present at the mock-up installation you 
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would probably get the best insight how the EMAS is going to be executed as it is the same process 

as the actual bed just in smaller dimensions. 

Take in consideration that these answers are interpretations and experiences of our own and from 

the results of the interviews. As far as we are concerned, there has not been any investigations 

about these specific question formulations from others prior to our work, nor any studies that 

touches the subject in more general terms. The answers are based on the literary study, the field 

study, the interviews, our own interpretations and our experiences as former carpenters and three-

year education of building engineering at the university of Linköping.

7.3 Criticism of Work

The field study was very useful and an interesting experience which definitely was worth timewise. 

With this field study we obtained a good base to start from which lead to further investigations of 

literary studies and interviews from cooperative members of the greenEMAS installation. The 

results are heavily based on our field study experience and the interviews, which may critique the 

literary study. However, the literary has been the foothold to the crucial definition and concepts of 

quality. Perhaps is the history of quality in western Europe and Japan not aiding too much towards 

our problem statements but still felt important to imply to gain a perspective of how quality has 

developed to the way it is today in different cultures. 

We would not criticize the way of how we executed our supervision and our observations during 

the two-week work period in Tokyo, however in hindsight we would probably take more notes 

and photos to obtain an even more detailed description of the field study. We would most likely 

also prepare a verbal interview with more members of Gadelius and perhaps even Taisei but since 

this trip was in the midterm, we did not have the time to do so.

Since the interviews was completed with the tool “Google Survey” there is always going to be a 

question about the matter of interpretation. We found ourselves comfortable about understanding 

and interpret the answers of RWS and in addition having the opportunity to discuss the matter at 

their agency. The interview with the project manager from Gadelius was slightly harder to interpret 

but felt rather comfortable with understanding the answers by the aid of our visit to the installation.
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8 Discussion 
This chapter covers some thoughts and suggestion from our field and literary study.

The first time when we were introduced to this thesis and subject, we were supposed to visit 

another installation of the greenEMAS as well. However, it did not occur due to schedule changes. 

This is something we think would had benefited us a lot more in the comparison of culture 

differences towards the execution of the installation. Therefore, we did limit ourselves towards 

quality in Japan and out of a literary study in Europe. Furthermore, we decided to make the 

interviews more focused on the field study in Tokyo to receive opinions from both Japanese and 

Swedish parts. A wider experience of greenEMAS installations in different cultures would 

probably benefit in answering the other questions and/or statements more profound. 

By investigating the construction company, we could receive another perspective of quality work 

and quality assurance towards the greenEMAS. However, this would be rather difficult for us by 

different reasons. Firstly, we did not have the timeframe and limited ourselves from it. Secondly, 

the gathering of information would most likely be literary studies of the construction company’s 

previous work or by interviews which would be problematical due to the language differences. It 

may not be the issue everywhere but when working with nations such as Japan the language would 

be a barrier you would have to deal with. 

8.1 Proposal for Continuous Development

As a further investigation regarding quality control and assurance at international building projects 

we would suggest looking into a few aspects and question formulations as below:

 Make an investigation of the construction company that will be executing the greenEMAS 

and examine more profoundly of how their way of working is being applied. 

 Gain more experience by visiting more installations of the greenEMAS to attain a broader 

perspective of how the bed is executed and installed in different cultures.

 How are different countries restricted by their requirements from the government according 

to execution and way of thinking towards quality for the greenEMAS?

 How is the management of the material pre-construction, during construction and post-

construction? How is the tests and samples taken and what is there to think about?

 Prepare an evaluation survey for the customer and/or construction company to fill in post 

to the construction as a part of the continuous work of improvement. This should help in 

terms of reaching a global standard regarding the work in general as well as the quality 

assurance work in particular. 

These thoughts and questions are something we encountered while visiting the installation and 

writing this thesis but have not really had time to look up. It would most likely be the cultural 

clashes that would affect the installation regarding these aspects and question formulations which 

would be worth to investigate further. 
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Annex 01

Anchor test – bolt force resistance
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Annex 02

Controlled Low Strength Material (CLSM)
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Annex 03

Foam glass
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Annex 04

Anchor system and bolt placements
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Annex 05

DCP
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Annex 07

Interview with the Project Manager of Gadelius (2019-04-24)

1. How did you experience our way of executing the quality assurance of the installation 

compared to what you are used to? Similarities and differences?

2. Is there a specific way of thinking while working in a construction-site in Japan such as 

LEAN/ TPS (Toyota production system), Kaizen, Kanban etc?

3. Did you hear anything from Taisei regarding their opinions of how we executed our tasks 

in the installation (the test and measurements etc)? Did they favor it, or would they prefer 

to handle it differently?

4. Since you are experienced to be working worldwide, is there any greater difference you 

clearly notice that differs from each country/continent regarding quality work?

5. Is there a standard system regarding quality in Japan that needs to be followed at each 

construction (Like ISO 9000)?

6. Is there any obvious cultural reason that may hinder/complicate the execution of the 

installation in Japan?

7. Regarding culture we experienced that a great respect is shown among the workers, their 

foreman and overall in general which is not always the case in Sweden for example. 

What is your experience of this? Not just in Japan or Sweden but more in general?

8. Do you have any tip of how quality assurance can be performed to make it better or less 

complicated? Take Haneda for example?

9. What are the main differences between working with a Swedish company and working 

alongside Japanese counterparts?
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Annex 08

Interview with:

Josef Darwesh, Quality Assurance Technician of RWS (2019-05-10)

Jonathan Sääw, Project Manager of RWS at the Haneda installation (2019-05-13)

Emil Sandgren, Design Development Engineer of RWS (2019-05-16)

1. What was your experience of executing the quality assurance of the installation in Japan 

compared to what you have experienced in other countries/regions (similarities and/or 

differences)?

2. The Japanese are known for working according to the philosophy of LEAN/TPS, Kaizen 

and Kanban. Is this something that you aware of and if so, did you notice if it was inducted 

in the way the Japanese worked at the site? 

3. What do you believe is the hardest part in the construction process in terms of 

getting an understanding for, regarding the construction itself or the quality assurance?

4. Since you are experienced to be working worldwide, is there any greater difference you 

clearly notice that differs from each country/continent regarding quality work? 

5. Was there any obvious cultural reason that hindered or complicated the execution of the 

installation in Japan?

6. If you take in consideration what you have seen and experienced on the construction site in 

Japan, what do you believe is the biggest possible hinders in terms of working along 

with the Japanese (and other nationalities as well)? E.g. language, culture, methods, etc.

7. Is there anything else you would like to add that you believe can befriend our thesis work 

“Quality assurance of International building projects”?
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Annex 09

2.1. Roles 

The organization structure of the project may include various roles and functions. However, the 

following defined roles shall be defined during the project in order to operate the Quality Control 

and Assurance Programs. 

Project Manager (PM)  

Responsible for the oversite, planning, and coordination of the project. The PM is ultimately 

responsible that the subordinate organization receives the right resources to conduct the assigned 

tasks. This position is assigned to the Construction Partner  

Site Manager (SM) 

Responsible for the implementation and supervision of the installation managed by the PM. This 

position is assigned to the Construction Partner. 

Foreman(s)  

Responsible for the implementation and supervision of a specific task, managed by the SM. This 

position(s) is assigned to the Construction Partner and Subcontractor(s). 

Workers 

Responsible for executing a specific task managed by the Foreman(s). This position is assigned to 

the Construction Partner and Subcontractor. 

Quality Control Manager (QCM) 

Responsible for the implementation of the Quality Control Program (QCP) as outlined below. 

Furthermore, the QCM is ultimately responsible for that the QCP is followed. This position is 

assigned to the Construction Partner and shall be separate and isolated from any production 

orientated aspect of the project. 

QC Technicians 

Responsible for conducting the Quality Control efforts on site per the QCP, managed by the QCM. 

This position(s) is assigned to the Construction Partner and Subcontractor(s). The position shall 

be separate and isolated from any production orientated aspect of the project. 

Quality Assurance Manager (QAM) 

Responsible for the implementation of the Quality Assurance Program (QAP) as outlined below. 

Furthermore, the QAM is ultimately responsible for that the QAP is followed. This position shall 

be assigned to Runway Safe. 

QA Technicians 
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Responsible for conducting the Quality Assurance efforts on site, managed by the QAM. This 

position shall be assigned to Runway Safe. Runway Safe may have multiple persons on site from 

time to time and the position as QA Technicians may vary over the installation. 

However, the responsible QA Technician during the specific shift shall be clearly identified for 

the SM, Foreman(s), Workers and QC Technicians.     

Design Manager (DM) 

Responsible for the EMAS design, shall approve all material, equipment and drawings specific for 

the EMAS installation. This position shall be assigned to Runway Safe. 

Design Engineer (DE) 

Responsible for the EMAS design, shall review all material, equipment and drawings specific for 

the EMAS installation. This position shall be assigned to Runway Safe. 

PROJECT QUALITY 

The responsibilities for project quality are distributed across all parties involved. Quality Control 

(QC) is mainly the responsibility of the Construction Partners while Quality Assurance (QA) 

(confirming that specified requirements are met) is the responsibility of Runway Safe. 

The Quality Assurance efforts undertaken by Runway Safe will be completed to support the 

eventual acceptance of the installation and the system. Even if the Construction Partners have the 

main responsibility for Quality Control during the installation, Runway Safe is ultimately 

responsible for the determination of the conformance of the as-built condition to the predicted 

performance. This necessitates a separate, Runway Safe Quality Assurance Program Section 5 

QAP. This will include review of submittals, field verification testing of materials, and post 

installation verification. Runway Safe will handle the oversight of these efforts, while an 

independent supervisory authority will provide confirmation of the mechanical properties of the 

materials associated with the EMAS. This service will be provided by an Independent Testing 

Laboratory.  The Construction Partner and 

Subcontractor will handle the required testing for satisfaction of Quality Control requirements. 

Together, the necessary review and documentation of the installation will be completed to make a 

determination and acceptance of the installation. 

 

QUALITY CONTROL PROGRAM 

As part of the Quality Control Program (QCP) a quality control organization, separate and isolated 

from any production orientated aspect of the project, will be established. This organization will 

include a Quality Control Manager (QCM), responsible for the 
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implementation of the QCP and QC Technicians responsible for the onsite oversight. The QCM 

will conduct meetings on a regular basis during the entire project to verify that the QCP are 

followed. Before any on site work the QCM will conduct a pre-activity meeting at least 2 workdays 

in advance of activity of work. This meeting must be attended by the Site Manager (SM) and 

Foremen responsible for the work, with notification to the Project Manager (PM). QC and QA 

Technicians are encouraged to attend. The organization will also include the necessary inspection, 

testing and surveillance staff to oversee each item of work. These individuals will be managed by 

the QCM. 

Quality Control 

The Quality Control (QC) effort undertaken during the project will be managed by the QCM. All 

members of the project shall be aware of QC parts specific for his/her tasks. The QCM together 

with by him/her appointed QC Technicians are responsible for verifying that the SM and 

Foreman’s have enough knowledge to conduct the QC efforts. The Foreman’s are responsible for 

distributing the knowledge to the Workers within his/her group. The following testing and 

verification shall be regarded as a minimum requirement. The project QC is stretched over all 

phases of the project.    

Pre-Construction  

The pre-construction verification includes but is not limited to the following: 

� Verification that materials and equipment’s meet the installation specification. This task 

will include review of product sheets, manufacturer test data, and if deemed necessary by 

DM or DE additional on-site testing or product samples review. All product data sheets 

and test reports must be submitted to the DM and DE for review and approval.  All 

deviations must be approved by DM. 

 

� Verification that transportation and storage of materials is per the manufacture’s 

requirements and in correct quantities. This includes the review of logistics plans and 

proposed storage locations prior to shipment of materials. Upon arrival, the proper 

volumes and storage of the materials will be confirmed. Any deviation from the approved 

logistics plan will be brought to the attention of QAM and if necessary, replacement 

materials must be provided.  

 

� Perform field measurements for the EMAS support pad per installation specification. All 

measurements must be submitted to the DM and DE for review and approval.  

 

� Conduct testing to create a mix design for CLSM that meets the installation specification. 

Test data and mix design shall be submitted to DE and DM for review and approval. 

Once an approved mix is provided, no changes to the mix will be allowed without 

approval by the DM and the QAM. QCM shall handle over data from mixing recipe in 

different step of production to DM and QAM on demand. 
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� Verify and test equipment and personal on the Mock-up bed, or by other means 

demonstrating installation procedures for construction of the proposed EMAS. Including 

familiarization of staff with the necessary reporting methods. If a Mock-up is to be 

constructed this must be supervised by a Runway Safe representative. 

 

� Review the proposed construction operations plan to identify any potential deficiencies in 

means or methods that could result in quality deficiencies. This includes review of 

proposed manpower and equipment, delivery schedules and productivity goals. 

 

� Verify that all material, equipment and plans that needs approval has obtained so.  

 

During Construction 

The construction must follow all instructions and guidelines given by Runway Safe and included 

in the technical specifications. The construction verification includes but is not limited to the 

following: 

 

� The pavement anchors shall be tested in place to confirm load capacities are per the 

required specifications, Random sampling of no less than 5 anchors shall be completed. 

Test results must be submitted to DM and DE. 

 

� Height of geogrid anchorage shall be measured at both ends of strut to ensure proper 

profile and embedment of the geogrid is achieved.  Deviations from the required 

dimensions shall be remedied prior to placement of silica foam.  

 

� Pre- and post-compacted height of the silica foam shall be measured for every section, at 

least 10 measurements shall be taken for every section (approximately every 5 m along 

the length of the EMAS). Results must be submitted and accepted by the QA Technicians 

before and after compaction. Deviations from required thickness shall be rectified prior to 

placement of CLSM.   

 

� The final height of the compacted silica foam shall periodically be measured by laser of 

other equivalent method before application of the CLSM. The QA Technicians shall 

review the results before the construction is continued.   

 

� CLSM shall be sampled for strength testing for the trucks at the start and end of each 

day’s pour. The samples shall be taken in accordance to the installation specifications and 

sent to the Testing Laboratory after curing for testing. 60- and 100-days strength 

sampling shall be collected for each truck. 

 

� The air content and slump of the CLSM must be checked on each truck. The test shall be 

taken in accordance with the installation specification. The QC or QA Technicians shall 

accept the result before pouring can start.  
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� The thickness of the CLSM shall be periodically checked to assure conformity of 

installation specification. 

 

� Verify that all materials are installed per the manufacture’s recommendations or by any 

instructions provided by Runway Safe.  

 

Post-Construction 

The post-construction verification includes but are not limited to the following: 

� The final surface of the greenEMAS shall be measured by laser or other equivalent 

method. 

 

� All measurements and field verifications shall be summarized in a report that needs to be 

submitted to the QAM, DM and DE. 

  

QUALITY ASSURANCE PROGRAM 

As part of the Quality Assurance Program (QAP) a quality assurance organization will be 

established. This organization will include a Quality Assurance Manager (QAM), responsible for 

the implementation of the QAP. The QAM will conduct meetings on a regular basis during the 

entire project. This meeting must be attended by the Design Manager (DM) and Design Engineer 

(DE) and QA Technicians are encouraged to attend. The organization will also include the 

necessary inspection, testing and surveillance staff to oversee each item of work. These individuals 

will be managed by the QAM. 

Quality Assurance 

The Quality Assurance (QA) effort undertaken will be stretched over all phases of the project.  

Pre-Construction 

The pre-construction assurance effort includes but are not limited to the following: 

 

� Attend and survey the Mock-up construction, or by other means verify that key persons 

have the right training and that all parts of the work are conducted according the 

specifications. 

 

� Check construction means and methods, logistics plan, and schedule. 

 

� Check of vendor specifications and field tests to assure that all are within specification. 

 

� Review CLSM mix design and test results. Provide recommendations for modifications to 

mix proportions and properties for compliance with the specification. 
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� Review test results from silica foam supplier production. Silica foam shall be tested per 

Runway Safe’s proprietary specification During production this shall be at a minimum of 

one time per day as an average from all production lines.  

 

� Verify that all material, equipment and plans that needs approval has obtained so.  

 

During Construction 

Runway Safe staff and other Runway Safe appointed personal must always be allowed access to 

the construction site at all times in order to perform all necessary parts of the QAP. This includes 

but is not limited to the following tests: 

� Pavement anchorage pull test shall be reviewed to verify results. 

 

� Geogrid height and profile will be periodically checked to assure conformity of 

installation. 

 

� The silica foam shall be sampled and sent to the Independent Testing Laboratory for 

verification of as placed material properties. This will include density, strength and 

gradation per Runway Safe’s proprietary specifications. Silica foam shall be sampled a 

minimum of 6 times distributed over the bed (or installation). Samples shall be a 

minimum of 60 liters.  

 

� Perform spot checks of pre- and post-compacted silica foam heights.  Review Contractor 

measurements of pre- and post-compacted silica foam heights. 

 

� Perform Dynamic Cone Penetration (DCP) tests of the compacted silica foam. At least 5 

measurements shall be taken for every section (approximately every 5 m along the length 

of the EMAS). Excluding entry ramp and back ramp. 

 

� Check air content and slump for CLSM before placement.  

 

� Perform Ground Penetrating Radar (GPR) testing of the CLSM after completion for the 

verification of thickness. 

 

� Check that all materials are installed per the manufacture’s recommendations or by any 

instructions provided by Runway Safe.  

During the construction Runway Safe will also conduct other random sampling to verify that the 

construction plan and specification are followed.  

 

Post-Construction 
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The post-construction assurance verification includes but are not limited to the following: 

� Review QC reports provided by the QCM. 

 

� Review measurements for the final height of the EMAS. 

 

� Review the thickness measurements of the CLSM. 

 

� Review strength data from CLSM testing. 

 

MANAGING NON-CONFORMITY 

The procedures for identifying, evaluating and dealing with non-conformities during the project is 

managed through the quality program. A deviation, defect or non-conformity which will impact 

the performance, maintenance or project timeline in a negative way must be brought to the 

attention of the QCM and QAM.  

There are two types of non-conformities: 

* Minor Non-Conformity: 

Minor non-conformities are considered to be deficiencies encountered in execution tasks and can 

be handled immediately in compliance with the execution plans. 

* Major Non-Conformity: 

Major non-conformities are considered to be deficiencies that will impact the performance or 

severely affect the maintenance in a negative way. Any Major non-conformity must be brought to 

the attention of the QCM and QAM in the form of a deviation report. The deviation report must 

clearly state what the deviation is and how it might affect the project quality. Depending on the 

importance and nature of the non-conformity (risk of repetition, seriousness, etc.) a quality action 

is opened by the PM or SM for the implementation of corrective actions aimed at eliminating the 

cause of the problem. 

Consult the Runway Safe QAT to determine the severity of the Non-Conformity. If uncertainties 

exist if the Non-Conformity is regarded as a Minor or Major, it shall be regarded as a Major and 

the above measures shall be taken.  
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Control and Assurance Plan

Topic Verified how Part of Frequency
Conduct

Review \ 

Accepted

Construction Drawings Documents QC Once - DE

Logistic Plan Documents QC Once - SM

Installation Plan

Documents and Mock-Up or by other means 

verifying competence at Construction 

Partner and/or Subcontractor

QC QA Once - SM and DE

Material
Vendor sheets, material samples and test 

data
QC QA Once - DE

Compaction Equipment Vendor sheets QC QA Once - DE

CLSM mix
Mix recipe and test data (air content, slump, 

strength)
QC QA Once Produces DE

P
re

-C
o
n

st
ru

ct
io

n

Silica foam Production test data QA

min one time 

per day during 

production

Produces DE
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Field measurements for the 

EMAS support pad
Test report QC Once

QC 

Technicians
DE

Material quantities Delivery Report QC Upon arrival - DE

Installation methods Field book QC Continuously Workers Foreman

Anchor strength verification Test report QC QA
min 5 random 

samples

QC 

Technicians 

or Testing 

Laboratory

DE

Geogrid Height QC sheet QC At each line Worker Foreman

Silica foam sampling QA sheet QA 6 times
QA 

Technicians
DE

Pre- and Post-height of silica 

foam
QC sheet QC QA

min 10 

measures per 

section

QC 

Technicians

QA 

Technicians

Final height of the silica 

foam
QC sheet QC Periodically Foreman

QC 

Technicians

DCP QA sheet QA

min 5 

measures per 

section

QA 

Technicians
DE

CLSM air and slump QC sheet QC at each truck

QC 

Technicians 

or Testing 

Laboratory

QC 

Technicians 

or QA 

Technicians

D
u

ri
n

g
 C

o
n

st
ru

ct
io

n

CLSM strength sampling QC sheet QC
min one series 

per day

QC 

Technicians 

or Testing 

Laboratory

-
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CLSM thickness QC sheet QC Periodically Worker Foreman

GPR Test report QA
Continuously 

(2 m x 2 m)

QA 

Technicians 

or Testing 

Laboratory

DE

Final height of EMAS Test report QC QA Once
QC 

Technicians
DE

Submit QC report QC report QC QA Once QCM DE

CLSM strength testing Test report QA

According to 

Runway Safes 

specifications

Testing 

Laboratory
DE

P
o
st

-C
o
n

st
ru

ct
io

n

Silica foam testing Test report QA Once

Independent 

Testing 

Laboratory

DE
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