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Adaptation

“The process of changing to suit different uses or
conditions of a particular environment”

(Cambridge University Press, n.d.)
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Quality/Function

Building performance life cycle

demolition
&
redevelopment

minimal sufficient
functional performance

Operation over time

(Englund, Van Acker, & Rapp, 2023)
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refuse
rethink
reduce

Quality/Function

repair

recycle
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recycle

Building performance life cycle
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Operation over time

(Englund, Van Acker, & Rapp, 2023)
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Objectives

Prevent premature demolition

Minimize the impact of material use

Develop an adaptable structural system
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How can the life span of mid-rise buildings be extended
by developing an adaptable hardwood timber structure
through scenario based design?
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How can the life span of mid-rise buildings be extended
by developing an adaptable hardwood timber structure
through scenario based design?
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hardwood timber
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How can the life span of mid-rise buildings be extended
by developing an adaptable hardwood timber structure
through scenario based design?




16

How can the life span of mid-rise buildings be extended
by developing an adaptable hardwood timber structure
through scenario based design?




Cambier et al. (2019)
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REUSABLE

Catalog of building components
Standard dimensions

Standard connection system
Repeating patterns

Limited use of adhesives and plasters

DURABLE

Long life span material

Surface treatment

Additional building layers covering the structure
Minimal amount of holes in components

SIMPLE

Minimal unique parts

Costs little time to construct

Minimal steps in assembly

Minimal experience or training needed
Repeating patterns

Standard dimensions

MANAGEABLE

Small dimensions

Light weight

Minimal mechanic aid needed
Minimal amount of people needed

ACCESSIBLE

Minimal additional building layers covering the structure/connection node
Additional building layers are removable

Visible connection system

More tolerance around components and connection node

REVERSIBLE

Connection node can be demounted

INDEPENDENT

Components are individually connected
Little disturbance of other components when handling one component

COMPATIBLE

Multi-functionality of single component
Minimal different connection types
Standard dimensions

Repeating patterns
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Analysis existing systems

Evaluation method

Design proposal




22

Euregon office - Augsburg

JHl il Hﬂﬂl H ILI \Hlll

), —

i
HMLMIMIH

I
il IR [ il

(Merz, Niemann, & Torno, 2021)



=
{
. %

-




24

MANAGEABLE DURABLE

SIMPLE ACCESSIBLE

REUSABLE INDEPENDENT

COMPATIBLE REVERSIBLE
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CONNECTION NODE

PRIMARY CONNECTION

SECONDARY ATTACHMENT

SECONDARY CONNECTION
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2.100x300x300

BEAM [ COLUMN
3.000x300x300

EDCE BEAM
5.700x300x300

6.900x600x300

¥,

PRIMARY CONNECTION PIECE
150x100x100

CONNECTION
NODE
300x300x300

BOX FLOOR
6.000x2.400x325



Case study
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Original building

Material/Building product

Structural layout

I Architectural design

Integration of adaptable system

Connection principle

I Relation to other building layers

i ! Construction process



2016

Initial construction
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Initial construction

Benefits

Fast construction
Standard connection system

Shortcomings

Heavy building components
Experience required
Moisture
Fire safety
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Transformation
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Entrance
elevator
sfaircase

Sub-scenarios:

+ Adding balconies
- Moving staircase
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Subscenario - Adding balconies

Benefits

Standard connection system
Visible connection node

Shortcomings

Dependency on adaptability other building layers
Changing load case
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Subscenario - Moving staircase

Benefit

Independent flooring system

Potential shortcoming

Handling capabilities



Repair
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Subscenario - Replacing beams

Benefits

Accessible secondary connection
Individuality components
Standard dimensions/kit-of-parts

(Potential) shortcomings

Handling capabilities
Disturbance of tenants
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Conclusion

Consider adaptation during design phase

Dependency on adaptability of other building layers
Design proposal does not eliminate all current challenges

Lowered threshold
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Further research

Economic feasibility

Sustainability analysis

Alternative materials
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