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Map of the city of Almaty & area of investigation
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Area of Investigation for the recycling and re-making of new concrete
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1a

1a - 1j: Residential 
2: Cargo Railway Station
3: College 
4: Auto Repair Shop
5: Power Supply Infrastructure 
6: Storage 
7: Warehouse / o�ces
8 - 9 : Logistics 
10: Wheel store 
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Exploring ways in which you 
can enter a relationship with 
a space. Can you read a space 
by counting and measuring 
at the same time? 

Challanging the proportions 
of basic building elements
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Introduction of Stacking: Exploring the relationships between Mass & Void
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Introduction of Stacking: Exploring the relationships between Mass & Void



16

Strategy 1: Assamblage of all the concrete elements that explores the outcome spatial qualities

Assemblage: Two Strategies using the solid concrete elements

Strategy 2: Repetition of one element and different ways of assembling in order to reveal spatial 
qualities
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Strategy 2: Repetition of one element and different ways of assembling in order to reveal spatial qualities
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Strategy 1 + Strategy 2 / two elements
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3m

3m

0.
5m

3m

2.7m

3m

4m
24m

3m

13m

8m
5m

5m

5m

3m
Thickness: 300mm

Digital File uploaded that the Robotic Arm will read

Main Principles of Assemblage:

1. Use �ve building elements
2. Use basic geometries and straight lines
3. Use a maximum width of 3m
4. Juxtapose / Stack the elements according to primitive architecture
5. Assemble with the use of a crane / elements arrive from above 
6. Keep the dimensions of the elements constant and alter length where needed.
7. Use an Earthy colour pallette  / smooth colour transition - Concrete possibilities

Inhabitable Corner
Standard Element in 
di�erent pigments

Inhabitable Wall
Standard Element in 
di�erent pigments

Inhabitable Beam
Adjustable Length / 
di�erent pigments

Slab
Adjustable Length / 
di�erent prigments

Inhabitable Stairs 
Adjustable length / 
di�erent pigments



21

1. Placing vertical elememts (inhabitable walls) 
one next to the other

2. Form a corner by placing elememts next to 
each other / De�ne void with hollow elements 

Reference: 
Concrete blocks in PC Hoofstraat, Amsterdam

3. Place inhabitable stairs on the ground

Assemblage Method / Construction Approach: Juxtaposition of elements 

4. Juxtapose horizontal element (inhabitable beams) 
on top of the vertical elements and stairs

5. Stack orthogonal slab on top of the horizontal 
element (inhabitable beam)

Assemblage Method and Construction Approach: Juxtaposition of elements
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Start placing vertical hollow elements 

Application: Building a 26x26 m fabrication space with the concrete elements

De�ne Void by placing vertical hollow elements next to each other
Relationship between human scale spaces and machine scale spaces emerges

Place hollow stairs on the ground / Top part stacked on the bottom one.

Juxtapose / Stack horizontal elements (inhabitable beams) on top of the vertical elements Juxtapose / Stack horizontal elements (inhabitable beams) on top of the vertical elements Juxtapose / Stack slabs on top of the horizontal elements to form the roof of the inner void

Application of Principle: Building a 29 x 29 m space
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Understanding the space by counting 

Ground Floor Plan First Floor Plan #1

First Floor Plan #2

Basement Floor Plan
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Understanding the space as a set of grids
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Ground Floor Plan 1st Floor Plan Roof Plan
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Ground Floor Plan 1st Floor Plan Roof Plan

An understanding of space which is about the light conditions / transitions 

90o
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Structure

detail: Interlocking Structure
scale 1:20

44
00

30
0

30
0

24
00

2700300

crushed compacted gravel

500 mm sand

prefab concrete element
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Structure

detail floor - founda�on

Structure

scale 1:10

300 mm recycled pigmented concrete
with light aggregates

12 mm steel reinforcement

water pipes 20 mm diametre

Rubber 20 mm

500 mm crashed compacted gravel

30
0

30
0

300 291 753

381

Cavity 20 mm

16
0

20
20

Rubber 20 mm
Concrete element 300 mm
Steel Reinforcement 12 mm

Water Pipes 24 mm hoh 200 mm

Horizontal Detail
1:5

30
0
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Customized openings: Re-use of existing windows / Freedom of form 

Opening Details
Scale 1:5
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Standard Robotic Fabrication Process / Production & Customized outcome

Prefabrication of vertical reinforcement Assemblage of vertical reinforcement 
forming a speci�c size opening 

Existing window re-used and places 
within the fabricated opening

Prefabrication of horizontal reinforcement via 
Novel robotic wire application

Assemblage of the di�erent sides of the concrete 
element

Prefabrication of the last horizontal 
reinforcement after door installation

Concrete spraying using the robotic arm. The robot �rst 
applies the concrete on the inside of the element and 
customises each side according to a speci�c colour  

Concrete spraying using the robotic arm from the outisde. 
The inside and outside concrete di�er in their aggregates 
size. 

After the concrete is dried, the element is �ipped 
90 degrees in order to apply concrete on the roof 
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4e.

3d.

2d.
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pump station with 
a heat exchanger

Heating and Cooling the building 
using built in pipes within the 
concrete elements.

Heating / Cooling strategy
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Thermal Comfort: Active Insulation: Re-use of excessive heat
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Climate and Acoustics

Insulated porous foam concrete
(aggregates 13 - 19 mm)
Insulated porous foam concrete
(aggregates 4 - 8 mm)

insideoutside

Detail 3 - Double layer concrete (two di�erent sizes of aggregates 
improve sound insulation)
Scale:1:5

Thermal Comfort: Winter
Active Insulation  / Using the mass of the concrete to heat up the space

Ventilation: Natural Ventilation through the 20 mm gap where the 
two elements meet.

Thermal Comfort: Summer - Daytime
Active Insulation: Using the mass of the concrete to cool down the space

Thermal Comfort: Summer - Nighttime
Active Insulation: Using the mass of the concrete to cool down the space

Thermal Comfort: Active Insulation: Re-use of excessive heat
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Natural Ventilation and Artificial Lighting

water pipes 20 mm diametre, hoh 200 mm

cavity 20 mm

steel reinforcement

prefab concrete slab 300 mm

prefab concrete element 300 mm

prefab concrete element 300 mm

cavity 20 mm

Natural Ven�la�on
80 mm diametre opening 

80 mm diametre opening for services 

detail 1:10

Housing for built-in Luminaire 130 x 430 mm

Recessed Luminaire 100 mm

Electricity PVC Conduit Pipe 20 mm
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Water pipes and electricity connections / Technical Room enclosed in a concrete element

One concrete element can be used as a technical room.
Water pipes and electricity instllations are connected to the technical room via openings on the concrete
Openings can be used for servises or ventilation

wall active insulation disconnected
 from �oor active insulation
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Acoustic Absorption and Acoustic Insulation

aggregates 13 - 19 mm within concrete mixture

inside

Detail 1:5

50
25

0

inside

50
250

aggregates 4 - 8 mm within concrete mixture

Rubber 20 mm

300 300

Inbound Noise

TransmittedNoise

Re�ected Noise

Absorbed NoiseAbsorbed NoiseInbound Noise

Re�ected Noise
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Rain Water

Roof has an inclination of 1 degree in order for the rain water to 
leave the roof of the concrete element and fall on the ground

Wet concrete Surface
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Speculating on a type of architecture made out of reycled pigmented concrete elements
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Speculating on a type of architecture made out of reycled pigmented concrete elements
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Interior atmosphere and mold growth
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Exterior facade and vegetitation
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Interior Atmosphere and Artificial Lighting
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Ground Floor Plan
scale 1:100

First Floor Plan
scale 1:100

Roof Plan
scale 1:100

1b 1c

1e 1f 1g 1h

2a 2b 2c

2d 2e 2f

3a

4a 4b 4c

5a
3b

1d1a

Floor plans of D.I.Y House in Alatau
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1a:
painting element

1b:
circulation element

1c:
circulation element

1d:
dining element

1e:
circulation element

1f:
entrance element
with painting

1g:
circulation element
with furniture

1h:
circulation element
with mirror

2a:
circulation / shower /
toilet element

2b:
kitchen element

2c:
circulation element

2d:
circulation / toilet /
closet element

2e:
kitchen / living element

2f:
living / circulation
element

3a:
storage / stairs
element

3b:
stairs element

4a:
studio / toilet /
bedroom element

4b:
studio / bedroom
element

4c:
studio / bedroom
element

5a:
roof slab element

Default elements

Element 1: 3 x 3 m
Height: 5 m

Element 2: 3 x 4 m
Height: 5 m

Element 3: 3 x 8 m
Height: 5 m

Element 4: 3 x 15 m
Height: 3,6 m

Element 5: 3 x 15 m
Thickness: 0,3 m

Customized outcomes

1a:
painting element

1b:
circulation element

1c:
circulation element

1d:
dining element

1e:
circulation element

1f:
entrance element
with painting

1g:
circulation element
with furniture

1h:
circulation element
with mirror

2a:
circulation / shower /
toilet element

2b:
kitchen element

2c:
circulation element

2d:
circulation / toilet /
closet element

2e:
kitchen / living element

2f:
living / circulation
element

3a:
storage / stairs
element

3b:
stairs element

4a:
studio / toilet /
bedroom element

4b:
studio / bedroom
element

4c:
studio / bedroom
element

5a:
roof slab element

Default elements

Element 1: 3 x 3 m
Height: 5 m

Element 2: 3 x 4 m
Height: 5 m

Element 3: 3 x 8 m
Height: 5 m

Element 4: 3 x 15 m
Height: 3,6 m

Element 5: 3 x 15 m
Thickness: 0,3 m

Customized outcomes

Catalogue of Elements composing the D.I.Y House
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Ground Floor Plan example 1 First Floor Plan example 1

Ground Floor Plan example 2 Ground Floor Plan example 3

Ground Floor Plan example 1 First Floor Plan example 1

Ground Floor Plan example 2 Ground Floor Plan example 3

Ground Floor Plan example 4

Ground Floor Plan example 5 Ground Floor Plan example 6 

First Floor Plan example 2Ground Floor Plan example 4

Ground Floor Plan example 5 Ground Floor Plan example 6 

First Floor Plan example 2
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