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Figure 2. Energy labels of residential building stock (AgentschapNL, 2011). The majority of dwellings of the post-war period score label D or lower.

5

1. Project Introduction



6

1. Project Introduction



7

1. Project Introduction



8

1. Project Introduction



How can the renovation process of walk-up apartments be improved by 
using modular facade components generated by computational design?
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1. Which different typologies for walk-up apartments from 
inter/post-war are constructed and usable for modular facade

retrofitting?
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2. What are the existing renovation techniques for walk-up
apartments?

•

• External composite insulation system (ETICS)—traditional measure, in which insulation panels are mounted
manually on site and are covered with plaster.

• Rear ventilated façade system—a manually procedure done on site consisting of insulation brought up between 
laths and fixed with a mounting system, being covered with different claddings.

Partly prefabricated façade system—a prefabricated substructure with blown in insulation with an exterior 
cladding which is also prefabricated or is installed on site.

• Prefabricated module system—fully prefabricated panels, assembled in a factory, transported and mounted on site.
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4. How are modular facade systems attached to the existing 
buildings?

1. Directly connected to the existing façade with the use of (metal) anchors where vertical brackets are mounted. The brackets or 
hot-tip galvanized steel corner brackets support the prefabricated wooden panels.

2. Wooden vertical/horizontal structure is attached to the old façade, where the gaps are filled with ventilations ducks and insulation 
material. After which prefabricated panels are attached to the wooden beams, the windows are removed from the inside ones finished.

3. Separate (column) structure where the prefabricated panels are stacked. (Metal anchor are attached to ensure that the panels stay in
their dedicated place.)
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5. Are there existing projects in which computational design 
methods are used for retrofitting of existing buildings?

https://www.autodesk.co.jp/solutions/bim/mep
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6. How can computational design method help for a 
generative renovation design for walk-up apartments?

generative design principles (Marc K. Howe, 2017)
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Conclussions and other findings
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15385 inhabitants
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10303 addresses

7916 built 1950-1970

48% 4-layer walk-up 
apartment

22% 7-layer walk-up
apartment

63% lease apartments

allotments
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type 3 type 2 type 1 type 2
78.3 m2 Living 66.4 m2 Living 56.8 m2 Living 66.4 m2 Living
2.3 m2 Balcony 2.3 m2 Balcony 2.3 m2 Balcony 2.3 m2 Balcony
3.6 m2 Logia 3.6 m2 Logia 3.6 m2 Logia 3.6 m2 Logia
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Type 1 Type 2
56.8 m2 Living 66.4 m2 Living 78.3 m2 Living 66.4 m2 Living
2.3 m2 Balcony 2.3 m2 Balcony 2.3 m2 Balcony 2.3 m2 Balcony
3.6 m2 Logia 3.6 m2 Logia 3.6 m2 Logia 3.6 m2 Logia

Type 3
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Type 1
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56.8 m2 Living
2.3 m2 Balcony
3.6 m2 Logia

Type 2
66.4 m2 Living
2.3 m2 Balcony
3.6 m2 Logia
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Type 2.1
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70 m2 Living
7.4 m2 Balcony

Type 1.1
60.4 m2 Living
7.4 m2 Balcony

Type 2.2
77.5 m2 Living
7.4 m2 Balcony

Type 1.2
67.9 m2 Living
7.4 m2 Balcony

Type 2.3
78.9 m2 Living
8.8 m2 Balcony

Type 1.3
75.9 m2 Living
8.8 m2 Balcony
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Type 2.1
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70 m2 Living
7.4 m2 Balcony

Type 1.1
60.4 m2 Living
7.4 m2 Balcony

Type 2.2
77.5 m2 Living
7.4 m2 Balcony

Type 1.2
67.9 m2 Living
7.4 m2 Balcony

Type 2.3
78.9 m2 Living
8.8 m2 Balcony

Type 1.3
75.9 m2 Living
8.8 m2 Balcony
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Type 2.1
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Type 1.1
56.8 m2 Living 66.4 m2 Living 60.4 m2 Living 70 m2 Living
2.3 m2 Balcony 2.3 m2 Balcony 7.4 m2 Balcony 7.4 m2 Balcony
3.6 m2 Logia 3.6 m2 Logia

Type 2.2
77.5 m2 Living
7.4 m2 Balcony

Type 1.2
67.9 m2 Living
7.4 m2 Balcony

Type 1 Type 2

3. Design



Type 1

59

56.8 m2 Living
2.3 m2 Balcony
3.6 m2 Logia

Type 2
66.4 m2 Living
2.3 m2 Balcony
3.6 m2 Logia

Type 2.3
78.9 m2 Living
8.8 m2 Balcony

Type 1.3
75.9 m2 Living
8.8 m2 Balcony

3. Design



Type 3

60

78.3 m2 Living
2.3 m2 Balcony
3.6 m2 Logia

Type 2
66.4 m2 Living
2.3 m2 Balcony
3.6 m2 Logia
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Type 3.1
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81.9 m2 Living
7.4 m2 Balcony

Type 2.1
70 m2 Living
7.4 m2 Balcony

Type 3.2
89.4 m2 Living
7.4 m2 Balcony

Type 2.2
77.5 m2 Living
7.4 m2 Balcony
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81.9 m2 Living
7.4 m2 Balcony

Type 2.1
70 m2 Living
7.4 m2 Balcony

Type 3.2
89.4 m2 Living
7.4 m2 Balcony

Type 2.2
77.5 m2 Living
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RC = 4,59

exterior (sto-strips) - vapourblock 
HSB 240 I-Joist (prefab HSB) 
vapor barrier

exterior (sto-strips) - vapourblock 
HSB 195 I-Joist (prefab HSB)
10-50mm filling mineral wool 
vapor barier
existing facade (granular concrete - bricks)

RC = 4,83 - 4,94

Exstension

existing facade (granular concrete - bricks)

RC = 0,23 - 0,28

Existing

2nd Skin

66

3. Design



67

3. Design



68

3. Design



69

3. Design



70

3. Design



71

3. Design



72

3. Design



73

3. Design



75



74



76



77



78

3. Design



79

3. Design



80

3. Design



81

3. Design



82

3. Design



83

3. Design



84

3. Design



85

3. Design



86

3. Design



87

3. Design



88

3. Design



89

3. Design



90

3. Design



91

3. Design



92

3. Design



93

3. Design



94

3. Design



95

3. Design



96

3. Design





98

3. Design



99

3. Design



100

3. Design



101

3. Design



102

3. Design



103

3. Design



104

3. Design



105

3. Design



106

3. Design



107

3. Design



108

3. Design



v

109


