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Abstract— The construction of the Cisumdawu Toll Road 
will increase the mobility of goods and services from the south-
north of West Java that connects the Purbaleunyi Toll Road to 
the Cikopo-Palimanan Toll Road (Cipali), which has access to 
the Kertajati International Airport in Majalengka. This toll 
road requires the initial design of a resting facility. The design 
process uses the first and second stages of the Quality Function 
Implementation method. The first stage is product planning 
with the output of technical characteristics, then the second 
stage design is carried out starting from solving the needs of 
the components of the first stage technical characteristics, 
followed by the formation of a matrix of relationships between 
technical characteristics and component characteristics, 
generating component planning requirements, with the 
Activity Relation Chart (ART) method scale of component 
planning priority is generated for the initial design of the 
layout of the rest area on the Cisumdawu toll road after using 
the Automatic Layout Design Program (ALDEP). Keywords— 
rest Area, distribution of quality functions, house of quality, 
component characteristics, priority scale. 

I. INTRODUCTION 

This research is related to the construction of the 
Cisumdawu (Cileunyi-Sumedang-Dawuan) toll road, which 
connects Bandung to Majalengka with a length of about 
60.1 km. This toll road goes to Kertajati International 
Airport in Majalengka [1], which will shorten travel time to 
Central Java. 
Method of Quality Function Deployment (QFD) [2] is a 
method of planning and product development based on the 
needs and desires of consumers, which have four stages in 
its manufacture, with details namely: the first stage is 
product planning, the second stage is component planning, 
the third stage is process planning , and the last stage is 
production planning, in this study only reached the second 
stage. 
Product planning in the first stage is the process of 
distributing preliminary questionnaires to determine the 
level of importance of attributes that will produce a 
proposed rest area concept based on consumer voices 
through technical characteristics, based on the calculation of 
concept screening and concept scoring. The second stage is 
component planning (part deployment), namely the 
development of the product component planning stage in the 
form of a matrix that explains the critical factors in product 
development to make a proposed rest area design by 

explaining the required component facilities. Furthermore, 
the Tamplate proposal is made for visualization, to see the 
proposed design of the initial rest area used the Activity 
Relationship Chart (ARC) approach [3] after using the 
Automated Layout Design Program (ALDEP) [4].  

II. LITERATURE REVIEW  

Quality Function Deployment [5] is a method for structured 
product planning and development that enables the 
development team to clearly define customer wants and 
needs, then evaluate each product or service capability 
proposed systematically in terms of their impact on meeting 
those needs. 

The deployment of quality functions (QFD) is a well-known 
technique used to design products and services to reflect 
customer needs. The first phase of QFD, usually called the 
house of quality (HOQ), is very important and strategic in 
the QFD process. Although traditional HOQ has been used 
successfully for decades, it is often faced with a number of 
problems in the case of real applications [6] 

In applying the Quality Function Deployment methodology 
as a whole includes four levels of matrix compilation 
according to [5], namely: House of Quality, Part 
Deployment, Process Planning, and Production Planning. 
The following is a chart of the design stages of the quality 
function deployment method which can be seen in Figures 
1,2,3 and 4. 

 

 
Fig 1 House Of Quality 1, 2, 3 and 4 [5] 

 
House of Quality (HOQ) [5] is the first matrix in developing 
the Quality Function Deployment method. House of Quality 
displays the desires and needs of the consumer (the voice of 
customer) on the left and the technical response 
(relationship of technical characteristics) of the development 
team to meet the wants and needs on the matrix. The matrix 
in HOQ consists of several parts which are combined 
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together in various ways, each of which provides 
interrelated information. 

Kano Model [7, 8], is one of the ways that can be 
used to identify customer satisfaction, where this model 
aims to categorize the attributes of a product or service 
based on how well the product or service is able to satisfy 
customer needs, developed by Dr.Noriaki Kano In his model 
Kano distinguishes three types of desired products that 
affect customer satisfaction. 

Toll Road [9] Road is one of land transportation 
infrastructure which has an important role for human life. In 
addition to geometric planning of roads, road pavement is 
part of road planning that must be planned effectively and 
efficiently, because the need for higher level of road service. 
The construction of this toll road uses rigid pavement, so 
that pavement is resistant to its service life, it needs the right 
design methods in its planning. There are many methods to 
design the thickness of this concrete plate, including using 
the 2002 Bina Marga method and AASHTO. In the toll road 
there are several supporting elements that can provide 
comfort and safety for its users. These elements include: 
Toll Gate, Toll Gate, Reversible Lane, Ramp, Entry Card, 
Vehicle Group, Rest area, Emergency Calling Tool, Toll 
Road Information, Road Shoulder, Lane, Lane, Road 
Markings, Traffic Signs, Reversible Substations, and Lane 
Reversible. 

Rest area [10] is a means of supporting the 
operation of toll roads in the area owned by the toll road in 
the form of certain public service facilities provided for toll 
road users to rest and service travel needs, the most 
important thing in a rest area is to be able to accommodate 
all the physical and psychological needs of the toll road 
users and meet the needs of vehicles when crossing the toll 
road. 

Technical characteristics or also called technical 
response is the next step of the Quality Function 
Deployment (QFD) process [11] that is by identifying what 
the customer wants and what must be achieved or fulfilled 
by the product to fulfill these desires. Technical response 
consists of characteristics that describe the service design 
and application of the product being designed. 

Layout planning [12] [13] plays an important role 
in the safety performance inherent in the process plant 
because this design feature controls the likelihood of 
accidental chain events and the magnitude of the 
consequences that may occur. The lack of suitable methods 
to promote the implementation of inherently effective safety 
in layout design requires the development of new techniques 
and methods. A safety assessment approach suitable for 
layout design in the critical initial phase is proposed. The 
inherent safety concept is applied in this safety assessment; 
this approach is based on an integrated assessment of the 
application of innate safety guidelines in the constraints that 
usually exist in layout design. 
 
Activity relationship map or Activity Relationship Chart 
[14] is a simple method or technique in planning the layout 
of a facility or department based on the degree of activity 
relationship that is often expressed in qualitative 
assessments and tends to be based on subjective 
considerations from each facility / department. 
 

(Automated Layout Design Program) ALDEP [15] The 
Automatic Layout Design Program (ALDEP) is a tool to 
assist installation designers in developing optimal layouts 
for organizational units (functions) within the limits of space 
availability. Using this technique, the layout planner 
eliminates the repetitive task of building and evaluating 
various block layouts. The program considers thousands of  
possibilities, assesses them, chooses better outcomes for 
further study by planners and produces outputs, if requested, 
in graphic form. [16] which is an automatic layout design 
program with the same basic data input and destination 
requirements as CORELAP. ALDEP is included in the 
construction method with qualitative data. ALDEP was first 
developed by Seehof and Evans in 1967. The next 
development was carried out by the company at IBM. 
ALDEP uses values at each level of relationship in numbers. 
 

III. DATA AND DISCUSSION  

This type of research is a field survey to find out the 
voice of consumers and find out the distance and area of the 
area that will be made in the rest area. This research was 
conducted in several stages, namely the manufacture of 
attribute questionnaires needed for the rest area, then the 
results of the selected concepts were entered into the first 
stage of QFD to produce technical characteristics which were 
the input for the second stage. Land survey was also 
conducted to see the position of the rest area with google 
map and drone tools to make a map of the land, this info is 
also for the QFD second stage input. 

TABLE 1. Technical Characteristics 

The need for component characteristics is obtained from 
the translation of parts on the technical characteristics 
according to each of the technical characteristics and the 
results of the technical characteristics can be seen in Figure 2 

No. Technical Characteristics Priority 

1. Standardization 1 
2. Location 2 
3. Choice of technology and tools 3 
4. Clarity of information 4 
5. The design 5 
6. Recruitment of employees 6 
7. Theme   7 
8. Employee training 8 
9. Parking area 9 
10. Information center service time 10 
11. Service time (cleaning, salesperson, waitress) 11 
12. Building area of service 12 

13. Commercial building area 13 

14. Airplane ticket service time 14 
15. Selection of types of food and drinks 15 
16. Selection of type of game 16 
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Fig 2 Technical Characteristics 

 

Layout selection is based on the calculation of the 
position using the (Automated Layout Design Program) 
ALDEP [16] the program provides various alternative 
facility positions by calculating the total closeness rating of 
the three alternatives, with each value alternative 1 with a 
value of 456, alternative 2 with a value of 474 and alternative 
3 with a value of 496. So that was chosen as the proposed 
layout for the design of the rest area. The total closeness 
rating is influenced by the closeness of each facility based on 
the activity relationship chart [17]. The following are the 
results of the selected alternatives. 

 

 

Fig 3. Alternative 3 

The template created is the result of the approach of 
existing facilities adapted to the category of each facility to 
other facilities, the closeness is based on the function of the 
facility itself and from relationships with other facilities, for 
example, parking spaces are made in such a way as to 
maintain traffic management from the rest the area, in 
addition to the parking lot is crucial to the activities in the 
rest area itself, where the parakeet needs to be able to 
accommodate all the facilities that exist in the rest area both 
in terms of distance, position and so forth. The shape of the 
rest area is a standard rectangular shape in general because of 
easy access so there are not too many maneuvers. The 
tempate was made as a proposed rest area design in the 
Quality Function Deployment (QFD) then there are also 
improvements to the design proposal that can be done at the 
next stage of research namely process planning and 
production planning. 

 

Fig 4. 2-dimensional template 

 

Fig 4. 3-dimensional template 

 

IV. CONCLUSION 

1. The facility consists of 8 facilities, namely gas stations, 
parking lots, places of worship, toilets, rest areas, ATMs, 
shops and restaurants. For the facilities that were added to 
the study amounted to 8 namely play areas, workshops, 
generators, service center buildings, information center 
warehouses, airplane booking buildings, and waste. 

2. Layout selection based on position calculation using 
(Automated Layout Design Program) The ALDEP program 
provides various alternative facility positions by calculating 
the total closeness rating of the three alternatives, with each 
alternative value 1 with a value of 456, alternative 2 with a 
value of 474 and alternative 3 with a value of 496. So that 
was chosen as a proposed layout for the design of the rest 
area. The total closeness rating is influenced by the closeness 
of each facility based on the activity relationship chart. 

3. The designed template shows the location of all 
existing facilities within the rest area on the CISUMDAWU 
toll road. The designed template shows the proximity of 
various facilities available in the rest area, various facilities 
are close to their respective functions, the draft template is 
made to provide the appropriate facility design for the 
CISUMDAWU rest area viewed from the aesthetics of the 
placement of the facility also did not reduce the effectiveness 
and efficiency of the facility, the design was also made in 
order to find out the actual distance between the facilities 
The vacant land contained in the design would be used as a 
green open space for the company. 



ICGTD - 159 

 

V. SUGGESTIONS 

Suggestions for further research is to use advanced stages 
of the house of quality matrix such as the formation of 
process planning and even production planning, can consider 
cost estimates. 
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