


Tokyo is a high-density, high-rise metropolis, home to 11% of 
Japan’s total population.1 Unlike much Western architecture, the 
average lifespan of a Japanese house is 30 years, meaning the 
city is being continually reshaped. In addition, recurring natural 
disasters have left little room for sentimentality in architecture. 
As such, most buildings, particularly residential, are designed 
without context – the constantly changing city  offers few points 
of reference.

Originally a farming village, Shimokitazawa is a residential 
suburb of Tokyo with a bustling shopping scene, in particular 
vintage and thrift shops. In comparison to the commercial 
high-rises of much of Tokyo, this district is full of character. 
Shimokitazawa is a space of cultural expression, and this “chaos” 
is something that should be recognised, respected and preserved 
as part of its character. 

Demographics of Shimokitazawa

As shown, Shimokitazawa appears to have a slighly younger popu-
lation in comparison to the rest of the ward and city.

Just a 6 minute walk from Shimokitazawa station, the site is 
located in a quiet residential neighbourhood. The tarmacked 
ground is flat and in good condition although it lies empty for 
reasons unknown. Thus, little or no site preparation would be 
needed prior to construction.  

1 “Tokyo’s History, Geography, and Population,” Tokyo Metropolitan 
Government, accessed 25 April, 2021, https://www.metro.tokyo.lg.jp/ENGLISH/
ABOUT/HISTORY/history03.htm.

Structure / Technique

Technology / Production

Flexibility

Sustainability

Context

Town/City

Site

TOPOLOGY

Function

Programme

Ecology

Policy

A co-living community for single-parent households: 
Single parents are some of the most commonly frowned upon 
members of Japanese society. The expectation is that one should 
stay  married, however unhappily, for the sake of the children.  
With no such things as joint custody, the support available to 
these households – which are almost exclusively women – is 
extremely limited. For those who have chosen to separate, there 
is minimal financial, social, and moral support. It is inevitable 
that more emotionally stable and financially less stressed par-
ents will result in better outcomes for the children. The design 
aims to encourage sociability and chance encounters, deepening 
the sense of ‘neighbourliness’.

8 stand-alone living spaces each with their own WC and shower. 
A communal kitchen, laundry and living/play room will be 
located on the second floor.

Trees - Deciduous species so that shade is provided in   
          summer without compromising solar gain in the winter
Climbing Plants - The trellised roof garden provides a sheltered 
terrace making it usable during summer. This also shelters much 
of the living quarters during afternoon hours. 
Potted Plants - Customisable living wall

Seismic Design

Residential
Two load-bearing walls contructed using watari-ago joints allow 
flexibility in the other two walls which take the form of sliding 
screens. The structural walls are reinforced with vertical steel rods 
to ensure total structural stability in an earthquake.

Communal
All three communal buildings are supported by cypress wood com-
ponents constructed using the chidori joint. The largest communal 
building is reinforced using steel tension cords.

Timber - All kigumi elements will be CNC (Computer Numerical 
Control) cut as it is a more efficient and low-cost alternative to 
hiring a miyadaiku (traditional Japanese carpenter).

Concrete - Manufactured high quality concrete will be used so 
that the desired colour, surface texture and complex forms can be 
achieved.

Programme - Excluding the kitchen, laundry room and bathrooms, 
there is no defining function to each space. Instead, each space is 
multifunctional and can become whatever the user intends.

Sliding Screens - When closed, the sliding screens provide privacy 
and shade for the occupants within. Residents may choose to open 
the screens when they feel less privacy is needed or when they wish 
to partition off an area of the courtyard so children can play 
without their parents’ supervision.
People follow the  shade and the movement of shadows through-
out the day may determine where in the courtyard children play, 
and subsequently, which sliding screens will be used when. 

Chidori Structure - As the non-loadbearing elements are mod-
ular, each element can be easily modified or expanded. As the 
load-bearing structure is not modular, dissassembly would not be 
as straightforward although possible.

Materials:
Timber - Use of forestry waste from the thinning process

- Locally sourced
Concrete - Recycled concrete rubble from ongoing demolitions

Passive Cooling:
Vegetation
Cross-Ventilation - 
The residential units consist of 3 layers of material with varying 
opacity (timber, glass, semi-opaque curtains) which will increase 
the building density and restrict solar gain.

Rainwater Harvesting
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TECTONICS

TECHNICAL BRIEF - A SUMMARY



PASSIVE COOLING  STRATEGY V: CROSS VENTILATION (NIGHT)
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DECEMBER
Everything closed to contain the warmth

JUNE
Everything closed but the steel bifold doors to allow for 
breezes to pass through without encroaching on privacy 
(curtains can be drawn) and safety (sliding screens can be 
locked). 
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1 TREE = 5 AIR CONDITIONERS 
According to ADEME (French Environmental and Energy Mana-
gement Agency) a mature tree can evaporate 450 liters of 
water.1 That is equivalent to five air conditioners working for 20 
hours. As such, this environmental strategy should eliminate 
the need for air conditioners all together.

1 “Planting a tree in the city replaces five air conditioners,” Diversity-
Mag, accessed March 30, 2021, https://www.divercitymag.be/en/planting-a-
tree-in-the-city-replaces-five-air-conditioners/.



PASSIVE COOLING  STRATEGY V: CROSS VENTILATION (DAY)
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DECEMBER
Everything opened but the steel bifold doors to allow daylight 
to enter the building without heat loss

JUNE
Everything opened except the sliding screen to allow for breezes 
to pass through whilst filtering out much direct sunlight
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U VALUE THROUGH WALL (0.09 W/ m2K)

ROOF
22mm Decking on support 
pedestals
Waterproofing membrane
2 Layers of 100mm thermal 
insulation
Breather membrane
18mm Plywood deck
Roof joists at 315 centers

FLOOR
12mm Plywood flooring
315mm Underfloor storage
15mm Plywood flooring
Vapour control layer
180mm Thermal insulation
Damp proof membrane

WALL
300mm Timber (cypress) sub-structure
50mm Ventilated cavity
Breather membrane
18mm OSB
170mm Blown mineral fibre insulation
30mm Rigid insulation
Vapour Control layer
38mm Service void
8mm Plasterboard
300mm Timber (cypress)

ROOF
22mm Decking on support 
pedestals
Waterproofing membrane
2 Layers of 100mm thermal 
insulation
Breather membrane
18mm Plywood deck
Roof joists at 315 centers

FLOOR
12mm Plywood flooring
315mm Underfloor storage
15mm Plywood flooring
Vapour control layer
180mm Thermal insulation
Damp proof membrane

FOUNDATIONS
Seismic isolator
160mm Precast concrete slab
200mm Gap for rainwater 
200mm Precast concrete slab

Aluminium bifold doors

240 x 120mm Cypress stair

Drain grill
Steel Rrain chain

Trench heater

Overflow Waste Pipe



(A) Structural Specifications
(B) Allowable Stress Calculation
      (to verify the stress caused by the lateral seismic shear do not exceed allowable stress for tempoary loads)
(C) Height, Strength Calculation
(D) Storey Drift Calculation
       (To prevent non-structural elements from earthquake damage)
(E) Stiffness and Eccentricity Calculation
       (To prevent earthquake damage concentration to an isolated portion of the building)
(F) Strength and Ductility Calculation
(G) Ultimate Lateral Capacity Calculation
(H) Safety Limit Calculation
(I)   Time History Response Analysis Calculation1

* As this project falls within the ‘small scale building’ category, no structural calculations are required.

1 Yuji Ishiyama, “Introduction to Earthquake Engineering and Seismic Codes in the World,” 2011, Hokkaido University, 22-24

Without Seismic Isolator

Small Scale Buildings

Medium Scale Buildings

Large Scale Buildings (~31m)

Large Scale Buildings (31~60m)

High-rise Buildings (60m+)

(A)      (B)      (C)      (D)      (E)      (F)      (G)      (H)      (I)

X

X

X

X

X

X

X

X

X

X

X

X X

X X

X

Route 1

Route 2

Route 3

Route 4

Route 5

Originally developed in France in the 1970s, seismic Isolators are made up of a series of alternating thin 
rubber sheets and steel plates resulting in low horizontal stiffness and high vertical stiffness. The use of 
such systems in Japanese homes dates back to 1983.1 The main design principle is to increase the vibration 
period in order to reduce the magnitude of spectral value and consequently, the base shear.2 

1 Yuji Ishiyama, “Introduction to Earthquake Engineering and Seismic Codes in the World,” 2011, Hokkaido University, 19.
2 Sudhanshu Shekhar, Sureshwar Prasad Shukla and Sana Zafar, “Seismic Isolation Devices,” Journal of Civil Engineering and Envi-
ronmental Technology, 4, no. 4, (2017): 337.

High-Damping Rubber Lead Core Rubber Friction Pendulum Triple Friction Pendulum An example of a lead core rubber seismic isolator on a timber home with concrete foundations
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SEISMIC ISOLATORS

*The Lead Core Rubber isolator was found to be most suitable

Source: https://www.structuremag.org/?p=8770

SEISMIC CODES
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