


CO, Emissions targets Dutch Government

49% reduction of CO2 emissions by 2030
compared to 1990

Source: Andrew, R. (2018) Global CO2 emissions
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CO, Emissions targets Dutch Government

49% reduction of CO2 emissions by 2030
compared to 1990

in 2019 the CO2 emissions have reduced by 15% compared to 1990

Source: Andrew, R. (2018) Global CO2 emissions
Source: CBS, ECN, TNO, RIVM, Rijksdienst voor Ondernemend Nederland. (2019) Klimaat- en Energieverkenning
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Concrete / Steel industry
15-17% of worldwide CO, emis-
sions

Source: Andrew, R. (2018) Global CO2 emissions
Source:‘In 2040 kunnen alle huizen in hout gebouwd zijn’ Marco Ver-
meulen, Cobouw.nl
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Concrete / Steel industry 98% of housing in the Neth-
15-17% of worldwide CO, emis- erlands is Built with concrete

sions and steel

Source: Andrew, R. (2018) Global CO2 emissions
Source:‘In 2040 kunnen alle huizen in hout gebouwd zijn’ Marco Ver-
meulen, Cobouw.nl



CO, Negative

Sequester more CO, than emitted in production

Mainly use Bio Based materials

Source: Andrew, R. (2018) Global CO2 emissions
Source:‘In 2040 kunnen alle huizen in hout gebouwd zijn’ Marco Ver-
meulen, Cobouw.nl
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Mass Timber has a negative CO2 foot-
print of -2.7 kg CO2e/kg

Source: ICE database
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Sequester as much CO, as reasonably
possible
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Nature
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Heat Stress

Nature

®
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Heat Stress

Nature

Nitrogen Crisis
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Heat Stress

Insect Decline

Nature

Nitrogen Crisis
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Heat Stress Nitrogen Crisis

Nature

Insect Decline Urban Bird Decline
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Nature Inclusive
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.. .. ., Pictorial Meadows

W45 ¥/ Green Roof Seed Mix
3 Pty TR '/f'-

LRty

Green Estate
Green Roof Substrate

Filter Layer
e e ——_— Drainage Layer

Protection Mat

Waterproof Membrane
~  Insulation

Vapour Control Layer

Plywood Deck

Plastic Layers in existing Green Roof Structures
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How to Facilitate maximum roof
with and where
possible materials?




Find alternative

materials
1.
2.
> \
List all layers /
- 1. CO:z footprint Bio Based
Anal —>» nodata—»
nabyjiel de_tlgtmg — > 1. 2. —” | ICE Database content
2. —7 | 3.
3. v
\ 1. Best CO2 sequestering
2. material
3. \
Proposed
build-up
1.
2.
3.
Comparison of Existing Most CO2 Sequestering
and proposed build-up > Green Roof build-up
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Bushes and trees
upto 6m

300mm Mix -12
Substrate

=20% Perlite

= 30% Vermiculite
=20% Crushed Brick
= 10% Sand

=20% Coco Peat

500 mm crushed
limestone

- VLF-150 Filter sheet

<60mmemmmnéo§::
- VLU-500 protection layer.
-2mm EPDM —————"

120 mm PIR Insulation
-R5.45

250 mm concrete floor
In Situ

sufficient for span of 6
meters with

10 kn/m2 load

Including structure:

AAVAVAVAVAVAVA

- ]

Weight in kg/m2 1688
Thickness in mm 1235

Embodied carbon

footprint

Excluding structure:

1688

Weight in kg/m?2 882
Thickness in mm 863

Embodied carbon

footprint

40

Sequester CO, during
lifetime

8,03 Kg COze/m?

24 Kg COe/m?

0,5 Kg CO,e/m?
4,8 Kg COe/m?
2,7 Kg COze/m?
7.9 Kg CO.e/m?

16,7 Kg CO,e/m?

82,4 Kg COe/m?

Bushes and trees
upto6m

300 mm Substrate Mix-X
- 15% Compost

-40% BioChar

-45% Crushed Brick

500 mm Sub-Substrate
Mix-Y

- 40% BioChar

- 60% Crushed Brick

100mm Expanded Cork

2 mm Derbipure

218 mm wood fibre
Insulation
-R5.45

320 mm CLT L8s-2

8 layers of 40mm
sufficient for span of 6
meters with

10 kn/m2 load

684
1440

-756

39
900

-426

Sequester CO, during
lifetime

-260 Kg CO,e/m?

-143 Kg CO,e/m?

-22 Kg COe/m?

-219 Kg CO.e/m?

NN\ ) ) \N\X\X\Y /) \\X\X\X\
AN\ AN\\V /A \\U

\2 ) \V7 ) \

NN\ N\ )\ -113 Kg COze/m?
N2>\ \

N\ \\\\

-1004
205

-2444

-331
37

-466




Urbanised City

Introduce more greenery
on balcony
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Central Location

High Density required
Greenery available
space to create some-
thing new
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{3 10.000 houses

51% other

49% Randstad

22% Amsterdam
9% The Hague
9% Rotterdam
9% Utrecht

Source: Rapportage Primos 2017, ABF Research
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50.000
40.000
30.000
20.000

10.000

-10.000
Houses

B plan capacity Amsterdam

additional housing needs

Appartments

Amsterdam

Source: Vooruitzichten bevolking, huishoudens en woningmarkt Prognose en Scenario’s 2019-2030,
ABF Research
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35% want
Better / More Beautifull
home

25% want
Balcony or Garden

i

16% want
Healthier Environ-
ment
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Context
people move away from amsterdam to Context

greener areas Top 5 moving destinations from amster-
2 | & dam within the Metropoolregio Amster-
dam:

= ks _ , 1. 3342 to Amstelveen
;-,:Haaﬂgm"\:; 3 SV e e 2. 2473 to Haarlem
a8l I S G M o R 3. 2387 to Zaanstad
Lo - AN e 4.2343 to Almere

5. 1979 to Haarlemmermeer

-
am=" Nay
- S e
-
-~

Amstelveen

AR

Source: Metropoolregio Amsterdam in cijfers 2018
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50.000

40.000

30.000

20.000

10.000

-10.000

Houses Stacked

B plan capacity Amsterdam

additional housing needs Amsterdam

Apartments




Westelijke Tuinsteden
Amsterdam

Vertical Forest Milan
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Horizontal Garden City Vertical Garden City
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2 Vertical Garden-City

Urban Plan

Marine Terrein Amsterdam

Council plans
- Build 1500 homes

- Max height of 4 floors

- 40% social housing rent

- 40% mid priced property/ lease-
hold




8 Vertical Garden-City

Urban Plan

Marine Terrein Amsterdam

Council plans

- Build 1500 homes

- Max height of 4 floors

- 40% social housing rent

- 40% mid priced property/
leasehold

& :
- —

ptional example of council plans

Max Building -




¢ Vertical Garden-City

Urban Plan

Marine Terrein Amsterdam

Green plans

- Increase amount of greenery

- reduce CO, emissions trough trans-
formation

- Build 1500 homes

- 40% social housing rent

- 40% mid priced property/ leasehold
- 20% high priced property/leahold

New / transformation of existing -

Green Structure




§ Vertical Garden-City

Site PLan

1:500

wols0's

17

19
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Urban Plan

2000 AO

1

= =
X S 555
B 12 B S — 0
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AR

AND-uapien |ed1LIBA
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Urban Plan

2000 AO

1

= =
X S 555
B 12 B S — 0
o b ) o)
AR

AND-uapien |ed1LIBA
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Vertical Garden City
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Flexible plot width

6m

max 6m

6m

max 6m

L N

Flexible plot width
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Individual priorities
Household size

rather live outside

likes gardening

Identity
Identify yourself with your home
Recognisable
Express yourself with your home
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3m X 6m
T Studio
Apartment

S Vertical Garden City
[Lt dacts ol Amsterdam

Marineterrein Amsterdam

® ®

B Section B-B 1100 1 Gallery Facad100

G3 Outside Facade100 A Section A-A1:100

CO2 Emissions

Materiaal Volume (m3) Density Mass Embodied Carbon
- 0,00 |--- - -
Accoya - blank vertica... 0,66 [ 500,00 kg/m3 328,97 -266,47
Accoya - zwart vertica... 0,52]500,00 kg/m? 259,29 -210,02
Cork 1,91]140,00 kg/m? 267,79 -420,43
Derbipure vapour open 0,11(1.366,00 kg/m3 145,51 47,44
Derpipure vapour barrier 0,11 (1.366,00 kg/m3 147,10 47,07
Glass 0,74]2.180,00 kg/m? 1.621,09 2.836,91
Isolatie - Steenwol hard 0,92 (160,00 kg/m3 146,86 187,99
Isolatie - Steenwol zacht 2,11]45,00 kg/m? 95,07 121,69
Mass Timber 15,36(550,00 kg/m3 8.448,75 -13.855,95
Mass timber floor 0,38 (550,00 kg/m3 207,75 -340,71
Metaal - RVS 0,00]7.900,00 kg/m3 31,77 195,39
Sub-Substrate Mix Y 1,56 736,00 kg/m3 1.148,99 -1.505,17
Substrate mix X 0,94]563,00 kg/m? 527,35 -812,11
Timber finishes 1,211550,00 kg/m3 667,07 -1.093,99
14.043,35 kg [-15.068,38 kgCO 2

0. Ground floor 1:100 1. First Floor 1:100
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Section B-B

Gallery Facade

1:100

CO2 Emissions

Materiaal Volume (m3) Density Mass Embodied Carbon
— 0,00 |--- - -
Accoya - blank vertica... 1,381500,00 kg/m? 688,44 -557,64
Accoya - zwart vertica... 0,85]500,00 kg/m? 424,12 -343,53
Cork 3,56 140,00 kg/m3 498,10 -782,02
Derbipure vapour open 0,19]1.366,00 kg/m? 258,64 84,32
Derpipure vapour barrier 0,20(1.366,00 kg/m3 269,61 86,28
Glas 0,97 2.180,00 kg/m3 2.116,08 1.819,83
Glass 0,492.180,00 kg/m3 1.074,21 1.879,86
Hout - Vloer 0,23]550,00 kg/m? 128,41 24,40
Hout AFW 1,89 (550,00 kg/m? 1.041,07 197,80
Hout C 0,11 550,00 kg/m? 60,97 11,58
Isolatie - Steenwol hard 2,08 (160,00 kg/m? 333,12 426,39
Isolatie - Steenwol zacht 3,49 (45,00 kg/m3 157,17 201,18
Mass Timber 34,71 (550,00 kg/m?3 19.091,50 -31.310,06
Metaal - RVS 0,0817.900,00 kg/m3 618,78 3.805,50
Sub-Substrate Mix Y 3,21 736,00 kg/m? 2.362,56 -3.094,95
Substrate mix X 1,931563,00 kg/m? 1.084,34 -1.669,88
Timber finishes 0,18 (550,00 kg/m?3 98,49 -161,52
30.305,60 kg |-29.382,48 kgCO 2

Ground floor

1:100

6m x 10m
House min
garden

Vertical Garden City
Amsterdam

Marineterrein Amsterdam
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Section B-B

®

Gallery Facade 1:100

CO2 Emissions

Ground floor

Materiaal Volume (m3) Density Mass Embodied Carbon
— 0,00 | --- - —

Accoya - blank vertica... 1,38 (500,00 kg/m3 690,11 -558,99
Accoya - zwart vertica... 1,691500,00 kg/m? 847,05 -686,11
Cork 7,65 (140,00 kg/m? 1.070,36 -1.680,46
Derbipure vapour open 0,30]1.366,00 kg/m?3 409,13 133,38
Derpipure vapour barrier 0,37]1.366,00 kg/m3 511,77 163,77
Glas 0,97 12.180,00 kg/m3 2.116,08 1.819,83
Glass 1,03]2.180,00 kg/m3 2.235,97 3.912,94
Hout - Vloer 0,36 550,00 kg/m? 199,38 37,88

Hout AFW 1,98 (550,00 kg/m3 1.091,57 207,40
Hout C 0,17 (550,00 kg/m? 93,27 17,72
Isolatie - Steenwol hard 2,10 (160,00 kg/m3 335,79 429,81
Isolatie - Steenwol zacht 2,11]45,00 kg/m3 95,07 121,69
Mass Timber 30,49 | 550,00 kg/m3 16.768,67 -27.500,62
Metaal - RVS 0,01 (7.900,00 kg/m3 110,49 679,53
Sub-Substrate Mix Y 14,61 736,00 kg/m?3 10.752,96 -14.086,38
Substrate mix X 8,77 (563,00 kg/m3 4.935,26 -7.600,30
Timber finishes 0,18]550,00 kg/m?3 98,49 -161,52

42.361,41 kg

-44.750,43 kgCO 2

1:100

6mx6m

House max

garden

Vertical Garden City

Amsterdam

Marineterrein Amsterdam




11-5m; 1-5m max 4m | 6m |
[ I I |—| [ I

| min 3m - max 6m I | max 6m | | min 3m - max 6m I
| |

Outer Facade Section Streetside Facade

<|:Emm._3 l
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~.‘¢b — =

Floorplan
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Plan view
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East

Section B-B

Section A-A

East and west facade

North and South facade
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I |
Section A-A Section B-B
North and South facade East and west facade
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East

Section B-B

Section A-A

East and west facade

North and South facade
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Section view
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Plan view
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Section view
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Basic Floorplan
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D-07 Gallery Facade Fragment 1:20 c16 Section Gallery Facade 1:20

D-06 Facade Fragment South Facade 1:20 Ci15 Section South Facade 1:20
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D-05 Horizontal Section South Facade 1:20 9. Basic Floorplan 1:200 D-04 Horizontal Section Gallery Facade 1:20
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