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Mountain  climbing is a challenging natural activity that requires days and quite a lot of equipment stored in
a backpack , which is usually called a mountain  backpack . Mountain  backpacks that already exist in the
Indonesian market today tend to be designed according to male or unisex posture. Based on preliminary
data from the Nordic Body Map questionnaire distributed to twelve female  climbers at Diponegoro
University, there were complaints in the neck, back, shoulders, and waist due to the use of mountain
backpacks on the market today. Therefore, it is necessary to redesign  the mountain  backpack  for female
climbers. The consideration included technical, anthropometry, physiological, biomechanics, and usability.
The results showed that female  climbers wanted comfortable mountain  backpacks. In the anthropometric
aspect, the design of mountain  backpacks is focused on the back pads and main straps. In the physiology
aspect, the new design of mountain  backpacks has a pattern of changes in the rate of change of working
pulse smaller. It is found that the design of new mountain  backpacks gives less pressure than the old
designs. The usability test result found that the new design mountain  backpack  has a higher usability value
than the old design mountain  backpack . © IEOM Society International.
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Abstract 
 
Mountain climbing is a challenging natural activity that requires days and quite a lot of equipment stored in a backpack, 
which is usually called a mountain backpack. Mountain backpacks that already exist in the Indonesian market today 
tend to be designed according to male or unisex posture. Based on preliminary data from the Nordic Body Map 
questionnaire distributed to twelve female climbers at Diponegoro University, there were complaints in the neck, back, 
shoulders, and waist due to the use of mountain backpacks on the market today. Therefore, it is necessary to redesign 
the mountain backpack for female climbers. The consideration included technical, anthropometry, physiological, 
biomechanics, and usability. The results showed that female climbers wanted comfortable mountain backpacks. In the 
anthropometric aspect, the design of mountain backpacks is focused on the back pads and main straps. In the 
physiology aspect, the new design of mountain backpacks has a pattern of changes in the rate of change of working 
pulse smaller. It is found that the design of new mountain backpacks gives less pressure than the old designs. The 
usability test result found that the new design mountain backpack has a higher usability value than the old design 
mountain backpack. 
 
Keywords 
Mountain Backpack, Female, Anthropometry dimension, Perceived exertion, Cardiovascular load, and Static strength 
 
1.   Introduction 
Outdoor activities are currently favoured by various groups, both students, students, workers, and others. Nature 
presents various types of sports that are challenging to do. Many nature-loving communities exist throughout 
Indonesia, both high schools, universities, and other communities. The community has the same goal of doing outdoor 
activities and preserving nature. One of them is WAPEALA UNDIP, a student mountaineering club at Diponegoro 
University. 
 
Mountain climbing is one of the outdoor sports, which is full of challenges (Harley 2007). Climbing to the top of the 
highest mountain takes days. The climb requires much equipment. All equipment is stored in a backpack, which is 
often called a mountain backpack. Therefore, the mountain backpack must be designed appropriately so that it is safe 
and comfortable when used. 
 
Factors to consider in choosing a mountain backpack are the size, function, price, comfort, material, and model 
capacity. When assessed in terms of ergonomics, the primary consideration factor is comfort. This comfort factor is 
directly related to the user's body posture and dimension. Therefore, it is necessary to adjust anthropometry in 
producing this mountain backpack so that when the mountain backpack is used, it does not cause injury or muscle 
fatigue to climbers. Anthropometric adjustments have already begun to be applied by mountain equipment 
manufacturers in producing mountain backpacks. However, most of backpack sold in market are brands from Europe 
and America. 
 
Based on preliminary survey, Indonesian mountain bag manufacturers tend to use anthropometry of Asian male 
climbers and pay less attention to Asian female climbers. Whereas at this time, Asian female climbers, especially 
Indonesia, are increasing. The number of female climbers in WAPEALA UNDIP has increased in the past two years. 
The unavailability of a mountain bag that fit with women's anthropometry causes Indonesian female climbers to tend 
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Abstract. In this research, solution casting technique was applied to produce four types of 
nanocomposites. Different ethanol dosages; 0g, 1g, 3g, and 5g were used to disperse graphene 
in the epoxy matrix. It was observed that 1g dosage of ethanol was the most effective 
concentration to disperse 1wt% graphene in the epoxy matrix. At 1 g dosage of ethanol used, the 
Young’s modulus, tensile strength, and toughness were increased by 130% ,76%, and 187% 
respectively. SEM images illustrated that the graphene was able to inhibit the advancing cracks 
and detoured cracks propagation.  It is observed that the ethanol needs to be removed completely 
during processing to ensure its effectiveness, otherwise, the remaining ethanol can cause porosity 
which is undesirable to the tensile properties of the nanocomposites. 

1.  Introduction 
Composites are materials which are comprising at least two or more phases that are chemically and 
physically bonded. Composite materials have a number of advantages, such as good resistance to 
corrosion, high fatigue strength and very low weight. In industry, composite materials have been widely 
used in aerospace, automotive, military, biomedical and sports leisure goods [1]. 

Because of their excellent thermal, chemical stability and mechanical properties when combined with 
fillers. Epoxy resin are used in numerous industrial applications particularly in aerospace, automotive 
and construction industries [2][3][4]. In recent years, epoxy resins have gained research interest in 
engineering applications due to their unique balance of chemical and mechanical and advantages of ease 
of processing [4][5]. However, due to the crosslinking structures which make the epoxy prone to crack 
and brittleness, the applications of epoxy resins remain limited.  

Various studies have been carried out to increase the epoxy toughness. One of the popular methods 
is by adding Nano-filler such as graphene in the epoxy. Graphene-based polymer composite has attained 
great attention since the explosion of graphene research in 2004 due to its excellent performance in 
terms of thermal, mechanical and gas barrier  [6]. Graphene-based materials have been extensively used 
in various fields such as composites, coatings, electronic devices, energy storage, sensors and 
biomedical [6]. Asif et al in their previous research have established that the Young’s modulus and micro 
hardness of multi-layer graphene/epoxy have improved by 26% and 18% respectively [7]. In addition, 
the glass transition temperature (Tg) and storage modulus also improved in comparison to unreinforced 
epoxy.  
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Abstract. In the Philippines, the Civil Registry Documents (CRD) acquired from Philippine 

Statistics Authority (PSA) such as Birth Certificate, Marriage Certificate, Certificate of No 

Marriage and Death Certificate are being used as one of the requirements in different transactions 

in academics, government, travel, employment, religious matters and other transactions (e.g. 

proof of identification, Title/Career advancement, etc.). The current acquisition ways of these 

Civil Registry Documents are through online, PSA Office, Travel Agency/Courier Company and 

Satellite/Mobile PSA Office. In this study, the different acquisition ways of Civil Registry 

Documents are analyzed through service blueprint. Furthermore, a survey was conducted to 

determine the satisfaction rate and preferences of the CRD acquirers and was analyzed through 

crosstabulations. With the help of the analyzed Service Blueprints, the possible problems that 

arises on each process of acquisition were identified. This paper proposed an instant, electronic 

(involves bar coding/QR code/Reference number), paperless and less time-consuming substitute 

to the existing ways of acquiring Civil Registry Documents. 

1. Introduction

1.1.  Background

The power of the internet and web technologies has been clearly established in business, as epitomized

by the enormous success of electronic commerce [1]. Technology lets people reap beneficial things

interdependently. E-government as one of the subcategory of information technology, made it possible

for the governments to provide the information and services efficiently as quickly and as less costly as

possible through the use of modern information technology [2]. E-government is a strong and strategic

tool for governance policy, as well as for improving the efficiency and effectiveness of government

functions and to propel regularizations. All agencies must manage the challenges and tensions they

encounter [3]. E-government also offers improved quality of information supply and fewer

administrative burdens [4].

In Taiwan, every administrative agency or unit has its own website. Taiwanese people's lives 

currently appear to have been more convenient than before due to these well-developed web services. 

While, in South Korea the government is improving to a partnership-based framework whereas the 

government together with its citizens are working beyond bilateral participation. This was deemed 

necessary since demands are also increasing for e-government services to comply with the constant 

influences in the interactive services on social networks [5]. 

The utilization of Information and Communication Technology (ICT) by the government units has 

generated valuable improvements in the offer of public services being provided by the different levels 
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