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Design Approach Rotterdam location A bike path place construction add internal galleries add units No Footprint Housing
Our aim is to rethink urban densification by exploring new principles that go il i v i i

beyond traditional concepts like urban infil and vertical extensions. Our urban
prototype in Rotterdam is inspired by the philosophy of the No Foot Print House
by A-01 consisting of the 4 E's (economy, ecology, energy, and equity) at the

building and community levels.
No Footprint Housing s 0 s 0

Our building consists of three flexible and adaptable units arranged in an B - -
A-shaped structure using lightweight materials. This construction technique . . :

allows for unconventional placement, such as above biking paths, parking lots, location B parking lot place construction

canals or other structures. The structure ensures a minimum impact on the A e e

groundlevel hereby our building reduces impact on green spaces and promotes \ \ \

biodiversity. Our metabolistic design extends the building's lifespan by enabling
unit replacement when needed. The staggered unit arrangement maximizes
natural light exposure and creates a more humane living environment. Our design
rejects anonymity by providing easily identifiable homes. This fosters a sense of -
community and connection among residents. |

unit A unit B unit C
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Target audience

The building features various modules designed for specific audiences. Module A (50
sgm) is tailored for singles seeking manageable living space. Module B (75 sgqm) accom-
modates couples looking for comfort. Module C (100 sqm) caters to couples with one or
two children, providing space for a growing family. These dimensions and target audiences
were chosen through extensive research. Popular diagrams indicate these neighborhoods
are particularly appealing to these groups. Our aim is to attract interested individuals and
families by offering suitable housing options in this desirable area.a home in this desirable

darea.
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Self-sufficiency

The building strives to be as self-sufficient as possible whilst remaining pragmatic in using
the existing resources. It has a shared solar installation placed on top of a green roof for
better efficiency. The building grey water collection and filtration is system placed under
the green roof and connected to all the individual units through the structural frame. If the
grey water tanks get too full, they will funnel the excess water to the municipal sewage
system. The structural frame connects the building with the municipal facilities. The solar
system uses a net metering system where the excess production is fed back into the grid
during the day and the grid supplies green energy in the evening.

NO FOOTPRINT HOUSING

Structure

Considering environment we chose a wooden frame construction, these beams are big

to comply with the structural load, to catch the heaviest load we had to incorporate a
castellated steel beam, we also chose to accentuate it by giving it a light pink colour. To
make the project more economically feasible we advise to make the whole structure out of
steel.

11 meter wooden span width /20 = 0,55 x 1000 = 550mm
30 meter wooden span width /20 =1,5 x 1000 = 1500mm
30 meter steel span width / 40 = 0,75 x 1000 = 750mm

Facade construction

In the detail, the wall and facade construction of the units can be seen. CLT is used for the
structure, Wood fiber insulation is used for the building physics, and the foils, framework
and cladding are used for waterproofing. To make the building as easily dismantled as
possible, the units are mounted to the main structure using bolted connections.

facade construction (RC: 6,9)
clt wall panel 200mm
vapour barier

floor construction wood fibre insulation 180mm
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Equipment

To have the construction site well organized, a number of things are essential. A good
crane is especially important for this project because many elements will have to be lif-
ted. The BKV Mobile Tower Crane 38.5 mobile crane was chosen because the crane will
be needed for less than a year. The crane has reached the correct specifications for lif-
ting the weights of the units and has reached the correct height and width. Another im-
portant part is that for this project, a temporary diversion must also be organized for cy-
clists on the cycle path that runs through the construction site.

Here are a few more points that are also important on the construction site:

- Construction fences A

- Water and electricity connection &% 7] s

- Relief 1y 710

- Shaft and executive office I AT

- Toilets 4 ] I

- Waste containers & e

- Storage container ‘@ L

- Parking space e e 4
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Ecological materials

In this diagram, the origin of the imported wood and where it is transported to can be seen.
It shows where the CLT elements, the prefab facade construction element, and the prefab
central service core are produced. The transport sequence is also indicated after the cor-

responding activities.
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Logistics

For the transportation of goods and prefab elements, we use electric trucks. The use of
electric trucks results in less emissions compared to the use of diesel trucks. By using
electric trucks, you are limited in terms of distances. The electric trucks have a capacity of
approximately three hundred kilometers.

The distance from the CLT factory to the carpentry factory is about twelve kilometers.
The distance from the carpentry factory to the corresponding location in Rotterdam is
about one hundred and twenty kilometers. The delivered steel is transported from the
local steel producer. This means that for this project, electric trucks can be used without
any problem. If the construction site is located more than three hundred kilometers away
from the carpentry factory, an alternative solution must be found, such as intermediate
charging.

The maximum permitted dimensions for transportationon Dutch roads are 2.50 m wide,
13.6 m long, and 4 m high. The truck has a maximum load capacity of fifty tons. This
means that the prefab elements need to be divided into multiple transports.

Each truck has the capacity to transport 4 central service cores simultaneously. The
number of transports required depends on the number of applicable homes in the project.
In this case, it amounts to around twenty transports.To be able to move the truss structure
properly, they consist of three parts that are connected on the construction site. Three
truss parts and connecting pieces are transported per truck. The transport of the trusses
will take place in approximately twenty parts. This depends on the size of the project.

The contractor determines the delivery dates of the required goods, prefab elements,
and materials, and a schedule is created based on this. This is done because a small
construction site where little to no materials can be stored is being used. The contractor
determines the supply of materials based on the pace of production on construction site.

Wat Is Elektromobiliteit?’ 2022
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No Footprint House Philosophy

Equity

The no footprint house promotes fair and inclusive
housing solutions, ensuring accessibility and
affordability for people of different socio-economic
backgrounds. It creates a more equitable society by
providing sustainable housing options that benefit
everyone and encourages community engagement
and inclusivity.

Economy

The no footprint house focuses on cost-
effectiveness and resource efficiency. It minimizes
energy consumption, reduces waste, and
incorporates renewable energy sources to lower
utility bills and operating costs. This leads to long-
term financial savings for homeowners, increases
available income for community needs, and
stimulates green economic growth.

Engineering

The no footprint house utilizes innovative design and
construction techniques to create highly efficient and
sustainable structures. It optimizes energy usage
with insulation materials, energy-efficient appliances,
and smart home technologies. It also implements
advanced engineering solutions for structural
integrity while minimizing environmental impact.
Communal infrastructure can include smart energy
management systems, shared solar installations,
and collective water purification systems.

Environment

The no footprint house prioritizes minimizing
negative impact on the environment. It uses
environmentally friendly materials, passive solar
design, efficient water management systems, and
sustainable landscaping practices. By reducing
energy consumption, resource depletion, and carbon
footprint, it helps mitigate climate change, protect
natural resources, and create a healthier living
environment for the community. It also promotes
green spaces that improve air quality and foster a
connection with nature.

Conclusions

Modular Construction
The core is prefabricated volumetrically, and the
surrounding parts are prefabricated using panels.

1. Standardization and Modularity: Design based
on standard dimensions for interchangeable and
stackable modules, promoting production efficiency.
2. Construction and Transport: Ensure module’s
structural integrity during transport and assembly,
withstanding loads and stresses.

3. Connection Systems: Incorporate effective
connection systems for secure and safe assembly.
4. Integration of Utilities: Plan integration of
electrical, plumbing, and HVAC systems for
seamless on-site assembly.

5. Safety and Regulations: Comply with building
regulations and safety standards, including fire
safety, stability, insulation, and accessibility.

Logistics

The maximum permitted size of transport on Dutch
roads is 2.50m wide, 13.6m long, and 4m tall.
Electric trucks are the best option for the distances
and application of this project.

Differences between the Netherlands and Costa
Rica

Both climates experience elevated levels of

humidity and precipitation. However, the significant
contrast lies in the average annual temperature. The
Netherlands has rain all year round and in Costa
Rica it is more scattered. However, in order to ensure
comfortable conditions within the building when
situated in The Netherlands, modifications should be
made to create a more enclosed design.

Architectural typologies in Rotterdam

All housing typologies can be applied in Rotterdam.

It is, in fact, the city of architecture. It is important to
note that Rotterdam is constantly evolving, and new
housing typologies can emerge as the city develops
and grows.

Relevant materials in Rotterdam that can be used in
the prototype

We choose Cross-Laminated Timber (CLT) for the
construction from the 4th floor up. We choose wood
fiber as insulation because it has the same quality
as glass wool or stone wool, it is produced nearby
(Germany), and it is the most sustainable option. For
facade cladding, wooden cladding has been chosen
because despite requiring maintenance, it is still the
primary choice in all other aspects.

NO FOOTPRINT HOUSING

Program Requirements

1. Design

- Design an urban prototype of the No Footprint House in Rotterdam, inspired by
the 4 Es: Equity, Economy, Engineering, and Environment.

- Create a metabolist design to increase the lifespan of the building.

- Design an innovative prefab modular building with attention to functionality,
aesthetics, and cost reduction.

- Incorporate a Central service core in every unit.

- Ensure flexibility for future expansion or modifications.

- The building has been designed to comply with the dutch building code
(bouwbesluit 2012).

2. Ecuity

- Design affordable homes for sustainable living, catering to people from different
socialeconomic backgrounds.

- Maximize space efficiency, and maintain a nature-inclusive approach.

- Focus on a humane and accessible design with three typologies to
accommodate a broad range of residents.

2. Economy

- Strive for self-sufficiency by using solar panels to generate surplus energy
during the day and rely on green energy from the grid at night.

- Reduce energy costs and provide long-term savings through sustainable
practices.

3. Engineering

- Ensure high-quality insulation for energy efficiency.

- Design a modular system to reduce CO2 emissions.

- Provide a comfortable indoor climate with a mechanical ventilation system.

4. Environment

- Use European wood transported by electric trucks for the units.

- Protect natural resources, and promote a healthier environment.

- Reduce waste production, incorporate greenery on terraces, and foster a
connection with nature.

- Minimize the physical footprint to create opportunities for surrounding greenery.

5. Typologies
Unit A Unit B Unit C
o0m2 75m2 100m2

Central cervice core Central cervice core
One bedroom apartment  Two bedroom apartment

Central cervice core
Studio appartement
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The Silo concept gives a building without function a second

life. It is also possible to use the silo as a partial load-bearing
structure. However, there are not many vacant silos or round-
shaped buildings that could be used for this concept. The site is
suiteble for this concept because it fits in the futere context of the
neighbourhood which is a live-work area.

Scenario 2 A-construction
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Our building consists of three flexible and adaptable units
arranged in an A-shaped structure using lightweight materials.
This construction technique allows for unconventional placement,
such as above biking paths, parking lots, canals or other
structures. The structure ensures a minimum impact on the
groundlevel hereby our building reduces impact on green spaces
and promotes biodiversity. Our metabolistic design extends the
building’s lifespan by enabling unit replacement when needed. The
staggered unit arrangement maximizes natural light exposure and
creates a more humane living environment. Our design rejects
anonymity by providing easily identifiable homes. This fosters a
sense of community and connection among residents.

Conclusion

We have opted for the A-structure concept. Unlike the Silo, this
concept seamlessly integrates with the cityscape as it is placed
above existing functions such as a bike path or parking area. It

is also applicable in multiple locations within an urban context.
Moreover, the A-structure is a more original idea compared to the
Silo, as the silo concept draws inspiration from existing buildings,
which resulted in less motivation to develop it further.
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