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Abstract | &

This project is located in the Tianhe district of Guangzhou, which is the area with the highest
density in the city. There are Linhe village and high-rise residential buildings around the project
site. At the beginning, the design is focused on balancing the influence of the scale and the
density of its surrounding through the movement of the architecture volume and the change
of windows between the form and the density. We've tried to reduce the sense of disharmony of
scale between the project and the surround buildings. At the same time, it responds particularly
to the building identification and the solution between energy savings and the quality of
function. It is an active attempt at the idea of local urbanism during the process of high-density

urban development.

Keywords: Fuse of Old and New, High Density, Local Urbanism, Urban Environment
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Introduction

The rapid and high-density development of
current cities brings a series of challenges
to be addressed, including urban texture,
cultural identity, energy utilization, and
transportation problems. Although these are
challenges faced on a global level, they are
much more acute in the Pearl River Delta.
The subject project of this paper is located
in the highest-density historic district of
Guangzhou, adjacent to Linhe Village, which
can be thought of as a "village-in-city, with
surrounding low-rise houses and high-rise
residential buildings set in a series of rows.
The scheme focused on dampening the
negative effects of size and density through
manipulation of the architectural volume,
fenestration, and a change of density so as
to reduce the volume, scale, and the sense
of incongruity. Additionally, the project
formulates a unique response to aspects

of building identification, problems of
energy conservation, and objectives for
improving the quality of life, making a positive
contribution of high-density development
that retains strong regional characteristics.

High-Density City and Local Urbanism

As our societies have become increasingly
urbanized, the available land resources of
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cities have become increasingly strained.
Increasingly, the high-density city has been
the favored development direction of urban
planners for some time. High-density urban
construction realizes efficiencies to a certain
extent, with respect to economy, society,
transportation, and so on. Dense cities often
provide a rich choice of functions. Urban life
becomes even more efficient because of
intensification and saves time and energy
for urban residents. However, the density

of the city usually causes some problems
that can't be ignored, such as traffic jams,
environmental pollution, monotonous
architectural forms, excessive pursuit of
economic benefits and feverish construction
speed, ignoring human values and regional
features, etc. The rapid build-up of modern
cities has led to a degree of monotony that
makes many cities indistinguishable from
one other and unrecognizable to their own
citizens. Residents gradually lose awareness
of the urban context when the landscape

is dominated by repetitive blocks. Also, it

is difficult to enhance the quality of life,
neighborhood relationships and community
vitality under these circumstances.

Obviously, the high-density city is the
inevitable result of current urbanization
trends. The challenges of urbanization are
particularly evident in the developed cities

of China. The question becomes: How to
follow the development demand of society,
to respond actively to the high-density

urban environment, and to create the livable
sustainable architecture? During the design
process, the following questions need to be
answered: How to resolve the complex and
contradictory relationship between humanity
and nature, so as to maintain the sustainable
development for both? How to preserve
traditional culture? How can unique regional
natural and cultural features be sustained
through the process of urban development?
How to balance the relationship between the
forces of globalization, urbanization and the
peculiarities of each city?

Background

The Linhe office building is located at the
intersection of Linhe East Road and Zhandong
Road in the Tianhe district of Guangzhou.

Itis a high-rise office building set among
historic renovation projects in Linhe Village,
including residences, commercial residential
buildings, and this office building. As the daily
office space of the returned Linhe Villagers’
committee, it provides rentable offices for

the public. The villagers and developers
jointly manage and operate this building,

and both can draw incomes from rent. In
addition, the design considered the need for
a supermarket, catering, and a cultural activity
center for the community. The multifunction,
mixed-use building can provide convenience
for residents'lives, stimulate the vitality of
community, and provide the conditions of a
livable urban environment.

The project block of Linhe Village is located

in the heart of the Tianhe district, one of the
highest-density areas in Guangzhou. The
building stock is a mix of different eras, uses
and styles. Nearby is the Guangzhou East
Railway Station, a commercial center, modern
high-rise office buildings, a high-rise hotel,
and a residential area with both new and old
styles coexisting.

The buildings at different stages are

intended to develop to a high level of

density and a high building plot ratio. Each
plot was developed to the highest degree.
Additionally, because of the long time span of
construction, a complicated urban texture has
permeated the area. New and old buildings
are interwoven with each other, forming a
complex, high-density urban environment.
Moreover, the project also needs to face
another environmental factor that can't be
ignored — the north side of the plot is close to
Guangzhou East Railway Station, thus carrying
strong potential to transmit noise and visual
influence to the office building.

Therefore, the realistic question we needed to
face at the beginning of design was: How to
make a positive architectural response within
a crowded and complex urban space? In this
project, there were several contradictions that
had to be addressed:

1.The design needed to respect the urban
context and texture, while considering how
to incorporate the organic vernacular of the
locality, create vigorous and lively open space,
and improve the environmental quality of the
project’s surroundings. The building should
harmoniously integrate into the high-density
urban environment without sacrificing its
own identity.

2. For this project, Linhe Village had asked a
developer to get involved in the renovation
plan. However, at the beginning of design
for this office building, the entire planning
and design work for surrounding residential
buildings had already been completed.
Nevertheless, the design needed to
consider its own operating requirements,
need for return on investment, commercial
operations and social publicity, which would
be dependent upon the cooperation of the
villagers'committee and the developers.
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Figure 1. LInhe Office and the city (Source: Yang Ni)
B MHhLESHTESR COR 7HE)

3.In addition to office space, the office
building also needed to provide life support
for the village returnees and the surrounding
community residents, to implement a mix
of uses and to improve accessibility, thereby
creating additional social, economic and
environmental benefits. The multifunctional
space needed to be integrated into the
building reasonably and efficiently.

4.The railway junction to the north would
bring noise and visual impact to the office
building, so the design needed to address the

plot's proximity to the railway tracks (Figure 1).

Project Introduction

The Linhe high-rise building has a GFA of
46,700 square meters, of which 37,716 square
meters are above the ground and 8,994
square meters are underground. Its height is
99.90 meters, with 21 stories above ground
(four of which comprise the podium) and two

stories underground, which contain a garage
with 184 parking spaces. It has a 4.8 plot
area ratio.

This project contains 6,605m?2 of public
facilities (4,150m2 of supermarkets, a 2,400
m?2 cultural activity center and 55 m2 public
washroom), 3,963 m2 of commercial area, and
26,776 m2 of office area, with two levels of
basement for garage and equipment spaces.
The first floor has an office foyer, business
center, supermarket and public washroom.
The second floor has a supermarket and
restaurants, the third floor a catering service,
the fourth floor an activity center, the fifth
floor an activity center and office. Floors 6 to
20 contain office space.

Terrain Approached Master Plan Design

The project plot is on marginal land, forming
a sound barrier and a sight barrier between
the residential area and the railway junction.
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Figure 2. Site Plan (Source: Yang, Ni)
Eo RuSEFEE CRR: 7H)

The plot is small and located on the fringe of
Tianhe district. Therefore, from the aspect of
the urban surroundings, the office building
design needed to consider the adverse
effects brought by the railway to the north
and the surrounding complex environment.
From the economic point of view, it needed
to have a master plan that would enhance
land utilization. Therefore, in the master plan
design, the building meets the requirement
of terrain boundaries and setback rules in
urban planning, and keeps away from visual
interference between buildings, resulting in its
parallelogram plan layout (Figure 2).

Firstly, in order to meet the requirements of
the high-rise tower, as well as the setbacks
required by the railway right-of-way, the
tower turns a broad face to the southwest.
Secondly, in order to effectuate the triangle
shape, the plan has been cut crosswise into a
parallelogram. The overall layout of the tower
and podium makes for a compact footprint
that maximizes the land utilization of the plot.
The parallelogram-shaped typical floor plan
allows the tower to achieve effective north—
south lighting and ventilation. Its reasonable

space and scale of spatial depth create
efficient and humanistic advantages (Figure
3). Thirdly, the parallelogram tower and high-
rise buildings of the newly-built community
are staggered in their layout. The vertical
transportation core tube of the tower is set
along the south side of a typical floor, so as to
avoid visual interference between occupants
of the new building and those of high-rise
buildings to the southwest. In addition,
oblique and interlaced surfaces and other
high-rise buildings in community naturally
form an inclined angle and wind gap, which
will be good for channeling breezes and
improving ventilation and air quality.

The building volume was conceived by
using a planar polygon and inclined cutting
handling method to keep the building

plan consistent with the facade concept.
The building presents a spiral polygonal
relationship from the podium to the tower.
The whole building volume looks concise
and clean, which helps the building integrate
into a complex urban environment with a
low-key, modest posture that resonates with
local character. This avoids causing a jarring

Figure 3. 1st floor plan and the typical plan (Source: Yang, Ni)
HETHESIERTE (Source: {5ifH)
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Figure 4. Aerial view (Source: Yang Ni)
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sense of difference between the new office
building and existing surrounding buildings.
The perforated unitized aluminum plates

of the facade skin adapt the parallelogram
shape. The inclined cutting design method
guarantees achieving an organic unity of
design language, from the large-scale plane
and volume relationship, down to the facade
detail (Figure 4).

Respect the Facade Design of the Urban
Context

The site is surrounded by high-rise buildings
at a high density. In response, the facade
design takes small windows as its principal
motif, which facilitates a strong sense of
composition. In order to coordinate these
features with the surrounding environment,
this design eschews the common all-

glass wall of typical skyscrapers, instead
emphasizing a sense of composition and
sculpture as its starting point.

The fagade design includes a unitized
perforated aluminum component, with
five different patch sizes, which forms a
continuous facade skin. The parallelogram-

shaped aluminum plate takes modular design.

The external profile size is 2250 mm x 2250
mm, which is appropriate to the column
grid of 9 meters’span and a floor height
module of 4.5 meters. The inner opening

of unitized aluminum plate has five sizes in
the range of 1100mm-1600mm. Through
parametric design, the five different sizes

of aluminum plate units form rhythmical
density changes on the facade, to avoid
excessive homogenization and to make the
project demonstrate a unique character
while respecting its neighbors at the same
time. Also, the inner opening height of each
unit is aligned with the height of the sight
lines in each floor for the convenience of the
users to view the outdoor landscape through
the aluminum plate skin layer. In addition,
the plates have 25-mm-diameter pores,
distributed to match the proportions of the
parallelogram and add a sense of lightness
and permeability. The 50% perforation
density of the aluminum wrapping around
the building creates a breathable skin,
which can play the role of sun-shading and
blocking outside noise, while allowing natural
ventilation and light penetration.

The podium containing the entrance lobby,
supermarket, restaurants, commercial space,
and community activity center has a different
level of privacy from the towers, resulting from
the consideration of the relationship between
architectural space and urban space. Due to
the openness and accessibility of the entrance
areas, the podium has a significant impact

on the quality of urban space and the living
environment. Therefore, part of the facade of
the podium is covered by a glass curtain, so

as to strengthen ties between interior and
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Figure 5. Perspective (Source: Yang, Ni)
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outdoor space. Thus, the public space in the
building interior can integrate into the urban
square and street more openly. These semi-
open ground-floor spaces blur the distinction
between interior and outdoor spaces,
providing better service for urban residents,
and adding vitality to the city (Figures 5-9).

Figure 8. Office entrance (Source: Yang Ni)
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Figure 6. South facade (Source: Yang Ni)
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Figure 7. Entrance hall 1 (Source: Yang Ni)
B7. N\OXZ1 RR: {5kH)
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Figure 9. Entrance hall 2 (Source: Yang Ni)
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Figure 10. Entrance hall 3 (Source: Yang Ni)
E10. N\AXE3 CER: {7H)

Figure 11. Outer skin (Source: Yang Ni)
E11. SR CRIR: {526H)

Low Cost and Energy-Efficient Double Skin
Design

We hope to provide a high-quality space
design as well as control cost, in order to
offer high-quality facilities to the residents

in the historic renovation area, as well as
obtain a good return on investment for the
villagers and developers. These objectives go

hand-in-hand with design goals of “low-cost,
appropriate, elegant and energy-saving” Thus
the building takes the double-skin design

of low-cost unitized perforated aluminum

on the outside and ordinary aluminum alloy
windows inside (Figure 10-11), which affords
the following advantages:
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1.The design of the double skins avoids the
excessive use of the traditional full-glass
curtain wall facades, which prevents the
insertion of another monotonous “glass
box"architectural style in the city. This is the
result of thinking about how regionalism and
urbanization for modern architecture

are interpreted.

2.The design combines the unitized
perforated aluminum plates with ordinary
aluminum windows. The aluminum plate
design takes advantage of modularization,
using cheap material, simple structure, easy
implementation and maintenance, at a
lower construction cost than a typical glass
curtain wall.

3.The double-skin design can reduce the
impact of light pollution on the surrounding
high-density buildings.

4.The north side of the project plot is adjacent
to rail lines, so the potential of a noise
nuisance for the project can't be ignored.

To some extent, the double-skin peripheral
structure can reduce the noise.

5.The permeability rate of the perforated
aluminum is nearly 50%, which can bring
the building interior good natural light, even
through a double-skin fagcade.

6. A 900 mm-wide air buffer layer is formed
between the double skins. A passive and
integrated sun-shading system is made up
by the combination of perforated aluminum
and energy-saving glass, as well as the
consideration of natural ventilation, office
staff views out, protection against rain,

and external sun-shading. The system can
thus realize energy conservation without
compromising interior comfort. Through
simulated analysis of energy consumption,
compared with a regular high-rise glass
curtain wall, this system can block about
42% of the long-wave solar radiation into
interiors in summer, which can save 16.7%
on air-conditioning power consumption. The
skin system can also meet the requirement of
screening the performance of the transparent
maintenance structure, while following the
design standard for the energy efficiency of
public buildings. The results of the interior-
lighting simulation analysis shows that

even when interior lighting is reduced this
combination sun-shading system can still
achieve 300Ix for 960 hours in a typical

floor plan.

7. Set between the two layers, a catwalk
with aluminum floor grill considers the load
and access requirements for professionals to

Figure 12. Energy saving effect of double skin (Source: Yang Ni)
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perform the daily cleaning and maintenance
for the fagcade conveniently and safely.

Therefore, the double-skin design of this
building plays a positive role across aspects
such as solar shading, natural ventilation,
lighting, and passive energy conservation.

Conclusion

In the past, rapidly developing urban areas
tended to use a one-size-fits-all approach

to deal with the complex existing built
environment. This usually meant demolishing
the old high-density city and replacing it with
new construction. There was typically a

lack of thinking about how to inject new
vitality to the community with modern
techniques, by way of integration of new

and old buildings, as well as ignorance of

the regional vernacular and history. From the
schematic design forward, the design and
development team set out to think and deal
with the above questions when conceiving
the Linhe office building, which now stands
as an attempt at high-quality contextual
architecture in the complex and high-density
urban environment.
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