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Abstract

This study focused on women-friendly urban regeneration elements in a city space and used factor analysis to objectively extract women-friendly cultural elements. After, the study performed hierarchy process analysis on the women-friendly urban regeneration elements using the extracted factors, and set the standard of urban regeneration to realize women-friendly city. By analyzing the usage status of each country’s overpass sub space and examining women-friendly effect elements on overpass sub space, this study seeks to provide evidence and references for the urban regeneration of overpass sub space.
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I. Introduction
				
Although women’s life has not been traditionally identical as men’s life, city space has been formed according to male-centered behaviors. Isolated from work spaces, residential areas regulating women around home and managers restrict their social activities. As seen from street facilities or traffic system that make it difficult for women to pass by with their young children or baby carriage, a city has been constructed mainly for health men, maintaining a difficult structure for women to approach as social participants. Parks or public facilities in cities that are not safe can also be understood in the same context, restricting the rights of gender difference for women in a city space.
In the past, women spent most of their life in the vicinity for their social life, childcare, work, home management, support of old parents, etc. Vicinity environments shortened women’s travel distances within the family life zone, making their family life efficient. However, with the increased participation of women in society, the development of residential areas has rather led to space separation restricting women’s activities in society. This means that women’s activities according to social participation face spatial restrictions in a city space (Hyung-ok Hong, 1999). Therefore, women-friendly city space must be sought to accept women as social participants, and a city to support women’s roles and social activities must be built to improve its competitiveness and achieve growth (Tae-won Park, Hyeon-sook Cheon, Hyang-sook Song, 2013).
To effectively solve traffic jam, many cities have built an overpass bridge as well as another space form in a city—i.e. overpass sub space. Overpass sub space can become a place of activities for women who consider families among citizens. This paper analyzed the usage status of each country’s overpass sub space, researched the women-friendly elements of overpass sub space, and provided evidence and references for the use of overpass sub space.
This research focuses on the usage status of overpass sub space and influence elements of women-friendliness in a city in the 21th century. First it examines the theoretical background through preceding studies, and identifies the use of overpass sub space through excellent cases in Canada, China, and Italy. Finally, this paper studies the cases of using overpass sub space that are used as women’s facility guidelines.

II. Theretical Review of
Women-friendly Urban Regeneration

A. Women-friendly City Guideline

A women-friendly city means “an area without gender difference in daily life by guaranteeing equal participation and the allocation of benefits for both men and women” (Ministry of Gender Equality and Family, 2009) [1]. The report on Women’s Happiness Project Facility Certification Evaluation provides guidelines for women’s facilities [2].

TABLE I
 facility guidelines for women

	Category
	Bathroom
	Parking space
	Street
	Park

	Convenience
	Quantitative securement, facility for children’s use, separated installation of women and men’s bathroom.
	Adoption of women-first parking space, temporary parking system for urgent vehicles
	Building more women-friendly pedestrian roads, women-friendly intersections, convenient facilities, repair/renovate pedestrian roads
	Installation of women-friendly walking trail, women-first parking space, convenient facilities, and sign board, women’s participation programs

	Consideration
	Installation of convenient facilities, space plan, unit booth, installatio of sitting down and stand-up toilets and hygienic facilities
	Securement of pedestrian roads in a parking space and convenient facilities of a parking entrance lamp
	Arrangement of walking support facilities and walking facilities, securement of the connectivity between pedestrian roads and public transportation, women’s participation and making women’s roads, activation of local communities
	Diversification of the usage of park areas, bicycle network, connection with physical education facilities and installation of exercise facilities, installation of  convenient falities 

	Safety
	crime prevention and alert system, adequate lighting during day and night, safe booth entrance/exit, safe flooring material, 
	Securement of sight in a parking space, installation of  crime prevention and alert facility, adequate lighting during day and night, women-first parking space regular parking space), Securement of sight in an underground parking space, safe elevator
	Ddequate lighting during the night, crime prevention installation, safe pedestrian roads, 
safe taxi boarding platform
	Securement of safe sight, crime prevention, strengthening of accident prevention functions, crime prevention, disaster, safety management system, designation of safe areas


	Pleasure
	Create pleasant environment, installation and management of hygienic tools
	Creation of a pleasant parking space and parking environment creation of shades in a parking space
	pleasant pedestrian roads and roadsides design, ecofriendly roadsides creation, public use of setback building line, theme-setting streetlights
	Increase of environment and space pleasure, adoption of an ecofriendly plan, energy saving system, pet protection areas, etc.



B. Characteristics of Overpass Sub Space

A high sub space is an idle space that has a sense of existence but has low usability. Its characteristics have been identified as follows.
(1) Derivative space: Annex of overpass; its recycle has passicity.
(2) Leftover space: Has low vertical altitude and usage efficiency.
(3) Public space: Managed and operated by a government agency.
(4) Inferior space: Lacks light and has loud noise and automobile-exhaust emissions.
Research on idle space is still at its basic stage, and there is still no enough research on the evaluation system of high sub idle space from women-friendly perspective. Thus this study is conducted to provide a theretical foundation based on empirical research.

Ⅲ. Theretical Review of
Women-friendly Urban Regeneration

A. Research Case

 From facility guideline for women on overpass sub space, the method and evaluation of Harrison’s analysis was applied on 4 standards of convenient, consideration, safety, and pleasure to efficiently identify the overall level of cases. This paper conducted research on the actual cases of three places which show the aspects of cultural regeneration, among overpass sub spaces that have been built throughout the world for the last 20 years. The 3 cases selected were: the U.K.’s “Westway Development Trust”, the Netherlands’ “A8ernA Public Space”, and Japan’s “2K540 Akioka Artisan”, to examine the revitalization of an underdeveloped or backward region and Formamenities by applying various facilities and programs on an overpass sub spaces in areas having severed communication with surrounding areas. The 3 cases were from 3 areas with respective different space characteristics, and it is belived that a close examination of these 3 cases from a women-friendly perspective will vitalize the space below the overpass. 

TABLE Ⅱ
Case analysis 1

	Name
	 Westway Development Trust 

	Location
	1 Thorpe Close, London, W10 5XL 
 (size 80,000m²)

	Space
characteristics
	The overpass connecting central London and White City in the late 1960s severed exchanges and interactions with North Kensigton. As a result, the subspace of overpass became a slum and brought various social problems around highways. To solve these issues and to improve harmony and communication with the surrounding areas, social enterprises became involved to provide various art and cultural spaces and programs for people.


	Urban regeneration facility

	· Create an organic flow by drawing murals on infrastructure and use natural light in indoor spaces;
· Gather and install storage facilities of similar functions;
· Installatio of rock-climbing facilities of exaggerated size by securing an indoor space in an individual booth form;
· Install various booths and use various bright colors to escape from the image of a dark space;
· Form a space for physical education facilities and educational classes that many people can use;
· Form an art and cultural space that anyone can use;
· Offer various educational classes related to environment; various physical education and clinic facilities
· Install art project spaces;
· Use of a hobby space that women lack in the area;
· Install various commercial vacilities and event spaces and hold many different competitions;
· Make easier street access highlighting healthy culture; 
· Space to experience animals easily and easier space accessibility with an open event space


	Picture of the case example
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TABLE Ⅲ
Case analysis 2

	Name
	 A8ernA Public Space

	Location
	Van Hallstraat 294, 1051 HM Amsterdam 
(size 22,500m²/ 1,500m²)

	 Space
characteristics
	A8 highway street, which was constructed with the formation of highly-dense local area along the Gianh River in the early 1970s, quickly divided the main facilities of the two towns, blocking the interactions of both sides. The dreary 7m high space underneath the overpass street blocked the communication and exchanges between the towns, abandoning the facilities for more than 30 years. Currently, many complex-purpose convenient facilities have been built to meet residents’ needs and to provide various opporutnities for smoothly connecting the communication of both towns that were severed by the overpass. 


	Urban regeneration facility

	· Form a paranomic deck of a similar shape;
· Form a closer relationship with users such as a small deck with an easy access to a river, super market, and parking space;
· Installation of a sculpture-like busstop that acts as a space objet;
· Create a small park around the overpass;
· Forman art and cultural space for dance performances and exhibitions that anyone can use;
· Form a hobby space such as a toy zone considering individual users;
· Form a close relationship with space as various hobby spaces considering users;
· Installation of physical education and play facilities for exchanges of people;
· Form a space complementing the hobbies that resident lack;
· Gives a certain image of space such as LED lighting overpass pillar, graffiti gallery, etc. instead of doodles;
· Create an artistic space like a gallery for the existing doodle space;
· Form a unique space such as a mini deck connecting to a river and barbeque cave inside the park;
· Give unique symbolity with an LED overpass pillar and mini deck;
· Create comfortability like a regular space such as a park and supermarket beside the overpass;


	
Picture of the case example
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TABLE Ⅳ
Case analysis 3 

	Name
	    2k540 AKI-OKA ARTISAN



	Location
	JR overpass in Akihabara, Tokyo (size 80,000m²)

	space
Characteristics
	Since the location is far from the station and even the middle space was a dark parking space and storage, it was an environment with little passage of people. As an area with a long history related to art, handicraft workshops and commercial facilities were created. By creating a “white space” from a dark image, it draws attention as a bright and vibrant sub space and surrounding area.


	Urban regeneration facility

	· Highlight functionality by expressing with the same white color for the entire buildings and outer walls;
· Form an organic flow by setting gentle lighting and a resting space;
· Commercial facilities of a box form act as both a space and objet;
· Create a beautiful look using shade plants for landscape;
· Create a comfortable and soft image by installing gentle ligting for overpass pilars;
· Induce focused attention of the space through white paint effect overall; 
· Provide various fashion shows and watching spaces for participants;
· Provide various handicraft workshop spaces that people can experience directly;
· Provide a space to view the works of famous local artisans;
· Gather the spaces into one to preserve the unique local culture and art;
· Resolve the lack of spaces for art handicrafts and events in the town;
· Form place character with a facility name derived from a railway term; 
· Provide a space to experience different theme and unique items;
· Improve accessibility with facility name using an existing railway term;


	Picture of the case example
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B. Results

The results of comparison and in-depth analysis on the 3 main cases of cultural regeneration in an overpass sub space above are as follows. 

According to the results, since the 2k540 AKI-OKA ARTISAN case has an overall high score and has a positive prospect of women-friendly development, it is appropriate for the basic standard of each women-friendly. Next, A8ernA public space shows the tendency of development, but it lacks some women-friendly aspects. The entire score and Harris [3] graph results of 2k540 AKI-OKA ARTISAN fall behind 2k540 AKI-OKA ARTISAN and A8ernA public space, but are highly convenient in terms of the overall plan. Thus, all 3 cases have advntages that can be referred for women-friendly overpass sub space.
 
Ⅳ. Conclusion

Through theoretical research and case analysis on women-friendly overpass sub space, this paper drew the following conclusions on the use of women-friendly overpass sub space in city regeneration.
First, the idle space of each part can recover regional vitality by the following actions: adoption of women-first parking system, temporary parking for emergency vehicles, construction of more women-friendly pedestrian roads and convenient facilities, renovation of pedestrian roads, women-friendly trails, women’s participation programs, which consider convenient women-friendly elements to deeply discover the meaning of urban regeneration that has development potential. 
Second, the installation of convenient facilities can be guaranteed to establish facilities that can promote women’s activities at home in spaces with reasonable equipment and low usage efficiency, based on the characteristics of overpass sub space. Convenient facilities include: overpass sub space plan, unit booth standard, installation of stand-up and sitting toilets, securing connection between public transportation and pedestrian roads, creating women’s path for their participation, revitalization of local communities, diversification of park spaces, and installation of exercise facilities for women.
TABLE Ⅴ
Results of case comparison and analysis 
(● High relationship, ◐ Moderate relationship, ○ Low relationship)
				 
	Index / Case
	Westway Development Trust
	A8ernA Public Space
	2k540 AKI-OKA ARTISAN

	Convenience
	●
	●
	◐

	Consideration
	◐
	●
	●

	Safety
	●
	◐
	◐

	Pleasure
	◐
	○
	○


Third, areal regeneration and vitality are promoted by increasing women’s participation through: alert system, adequate illumination between day and night, safe flooring, securing sight in parking spaces, women-first parking spaces, crime prevention, pedestrian roads that consider safety, securing safe sight, strengthening accident preventive functions, disaster prevention, safety management system, and finally, the designation of safe areas.
Fourth, customized life industry is developed based on the features of overpass sub space, with the Formwomen’s characteristics and the absorption of creative cultural industries. They include: Create a pleasant environment, Install and manage hygienic equipment, Create pleasant parking area, Create shadows in parking spaces, design of pleasant pedestrian roads and roadsides design, Create ecofriendly roadsides, increase environmental pleasure, increase space pleasure, adopt an ecofriendly plan and energy-saving system, and setup pet-protection areas.
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