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Abstract

Urbanization calls for sustainable residential development in hilly area. Aging hillside residential areas in Seoul suffer from poor living
conditions, inadequate infrastructure, and environmental degradation caused by rapid and uneven urban growth. Structural challenges and
limited accessibility make traditional development methods ineffective, highlighting the need for systematic, innovative, and sustainable
solutions. This study proposes new planning strategies for aging residential areas on Seoul’s slopes by addressing topographical, social, and
environmental factors comprehensively. It evaluates current spatial characteristics and housing conditions, identifies root causes of existing
problems, and classifies areas based on their unique physical and environmental features. By examining successful cases of sloped land
development both domestically and internationally, tailored design elements and practical strategies are developed to suit Seoul’s specific
hillside context. The research emphasizes overcoming the physical constraints of steep terrain, improving essential infrastructure, enhancing
daily convenience for residents, and promoting ecological sustainability. This approach supports sustainable, nature-integrated development that
makes efficient use of sloped land, blends with the natural landscape, and significantly improves residents’ quality of life. The findings
provide strategic insights for urban renewal policies and sustainable housing development.
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Table 1. Defining the concept of hillside

Contents Definition

A hilly area is defined as a low-elevation
mountainous terrain with slopes, generally
situated at altitudes below 300 meters
above sea level.

General Dictionary

Geographical Smaller and simpler than the mountains,

Dictionary more developed by erosion than the land

Mini Areas with an elevation of not more than
inistry of

100m in the undulating amount (2 X 2km)
and a slope of 5° to 10°, within 200m in
elevation

Construction and
Transportation

Seoul Institute of

Government An area of 40 to 200m above sea level
Development
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Figure 2. Current status of hillside in Seoul
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Table 2. Survey criteria for old residential areas in hillside

Survey Criteria Definition

Location Mention the location and detailed address
of the land

Analysis of Patterns through Analysis of

Street Pattern Roadways, sidewalks, and building layout

Specifying the direction of the ground
Orientation slope, from the highest point to the
lowest point

Classification according to the shape of

Slope Characteristics the terrain

Consisting of 30,000 square meters to

Area 200,000 square meters

Break down by the average slope of the

Gradient target site. At least 10%

Angle of Inclination Destination's ~ Average  Slope  Angle

Classification
Buildings Number of buildings in the target site
Count & g
Building
Density Density | Calculate the ratio of the number of
Index buildings per area
Main ; :
Road Maximum width of road (m)
Road
Width All
Roeeu}i/ Minimum width of road (m)
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Figure 3. Hillside survey and classification results
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Table 3. The current status of hillside in Seoul and the
results of the survey

Survey
Criteria

Aerial view

Vicinity of 167 | Vicinity of 75 |Vicinity of 13-1
Seongbuk-ro | Samseongyo-ro | Dokseodang-ro
Location 23-gil, 4-gil, 60-gil,
Seongbuk-gu, | Seongbuk-gu, | Seongdong-gu,
Seoul Seoul Seoul
Street Pattern o cclflirt}ggut};p o Mixed type Urbanty[;)l:nmng
Orientation North East South
Chari::?greistics Horizontal type| Horizontal type| Protruding type
Area(t) 147,570 114,561 35,000
Gradient(%) 16% 17% 20%
Angle of
Inclination(®) 8.8 98 1.1
Building 603 844 204
Building
Density .
Density
Index 40.86 73.67 58.29
Main
8 6 6
Road Road(m)
Width
Alley 06 1 3
Road(m) ’

Note. Only 3 of the 25 sites are selected and marked
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Table 4. The development of old residential areas in hillside

Casg
Divisio

(A) Nob Hill

(B) Kohoku New Town

Location
. ’ Kho Town, Tsuzuk
Nob Hﬂ(li ASa%SF 1; ancisco, Ward, Yokohama City,
> . Kanagawa Prefecture, Japan
House |Elevati House | Elevati
Year | Area holds | on Year | Area holds | on
Info 30m 10m
1850 | 64ha | 8,000 1969 (1,317ha 56,100
~113m ~80m
Case
(C) Ishibashi Village (D) Najio New Town
Divisio
Location
Ishibashi Villag O-ac i Najio ewTo,
area, Nagasaki City, Nagasaki Nishinomiya City, Hyogo
Prefecture, Japan Prefecture, Japan
House |Elevati House | Elevati
Info Year | Area holds | on Year | Area holds on
2014 | 495ha| 900 jitnr; 1978 | 243ha | 3,900 | 250m
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Table 5. Characteristics of the development of old residential
areas in hillside

Characteristics

- Securing the view and maximizing the view
through the terraced layout of the building in
(A) ;
Nob Hill accordance with the slope
- Application of elevation restrictions for the
protection of maior public views and landscapes

- Providing a balanced urban environment by
mixing various uses, such as residential,
commercial, park, public facilities, etc

- Green Matrix System (Located Green Park)

- Separation of pedestrian and vehicle movements

- Preserving Traditional Village Scenic Views to
the fullest

- Community centers and small shops and
communities through the attraction of cafes

- Use narrow alleys to create a pedestrian-oriented
travel environment

- Increasing slope convenience by introducing
escalators and meandering elevators

- Preserving the 250m high and low-level terrain
as much as possible, emphasizing the landscape
and view

- Increased mobility by arranging meandering
elevators and observation decks

- Promote the revitalization of public spaces by
arranging commercial and convenient facilities
around Nacion Square

Case

(B) Kohoku
New Town

©
Ishibashi
Village

(D)
Najio
New Town
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Table 6. Case analysis of old residential areas in hillside

Division Details of analysis Case

Development of historical background (A)(C)

Deveerh)pm and traditional preservation
Method Development of new town considering (B),(D)

modern convenience and sustainability

Composition of pedestrian-centered road (A)
system

SRoad Pedestrian ~ and  vehicle = movement

ystem : (B)
separation system
Vertical transport introduction system (C),(D)
Optimizing natural landscape using slope (A)

topography
Use of Maximize the efficiency of roads and

; B)
Slope dwellings

Overcoming slope terrain by vertical (©),(D)
means of transportation i

Facilities layout for ease of movement (A),(B)
Revitalizing the

Program community and ©)
gr deploying social exchange facilities

Creating a nature-friendly environment D)

Placement of green space in the center (A)

Utilization | of walking path

of Green | Direct connection between residential and | (C),(B),
green areas (D)
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Table 7. Typification of hillside and proposals for response by
type

Division Types according to Street pattern

Diagram
Naturally Urban planning .
Type occurring_type type Mixed type
- * Street * Construction of
) g:ilg[izstlo;l:fs reconstruction large public
g 4 considering spaces on the
Explanation|* Setting up a E‘Zg t?lgrglp hical boundary
gl/aer;cg:ne the * Creating
slope * Avoid uniform street-side
P street scenery living SOC
Division Types according to the Slope Characteristics
//7_\
/7 \\

\\ \

/ ////
Diagram //

\
\

\
Type Valley type Ridge type Horizontal type
Explanation| Long-form mass | Mass overlapping Mixed mass
Division Types according to Orientation
\\ \
Diagram 4
Type North South East-West
North-South Mass Maximized Rotated for
Explanation|  for Optimal Southern Sun | Enhanced Natural
Daylight Exposure Light

42 7@ A& &
o’del A8 FEES 7o w AAA Y EA g=
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Table 8. Application and evaluation of types to site A, B

Division Site A

¢ Nature occurring type

e Valley type

¢ East-West

¢ Connection of
naturally occurring
alleyways

* Mass composition for

= valley topography

s E ¢ Rotation to fit

southeast-facing

arrangement

Content

A type that gives the location of the street
through the connection of broken alleyways, is the
Assessment | type of arrangement that can receive the most
lighting, and can secure the view for the most
generations

Division Site B

¢ Urban planning type
Horizontal type
North

* A street formation
considering urban
planning topography

* Mass configuration
for horizontal terrain

w N ¢ Place long to fit

north-facing

arrangement

A type that improves the landscape of the street
by forming a street in consideration of
Assessment | topographical characteristics in a grid-shaped
horizontal system, and puts the most lighting
inside in accordance with unfavorable directions

Content
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Table 9. Suggestion of residential type

Description

Modular
housing
type
|

| e e | ‘ ; : o S 4

¢ Flexible, expandable modular design adaptable to
diverse lifestyles and family structures.

* Priority on resident stability, minimizing
relocation disruptions during redevelopment.

* Integrated rooftop greening modules to enhance
ecological sustainability and community
interaction.

Sloped
housing
type

* Preservation of natural terrain by minimizing
excavation and fill.

* Integration with historical trails and walking
paths, promoting community interaction and local
identity.

* Rooftop observation spaces offering panoramic
views and enhancing residents' quality of life.

£

Street
responsive
housing
type

* Active street-level integration with mixed-use
commercial and community facilities.

* Enhanced connectivity through sky bridges
linking major amenities and transportation hubs.

* Diverse unit types accommodating various age
groups and family compositions to foster a
vibrant community.
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Figure 13. Model of the master plan
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