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Ground Based BGI Flood Behaviour Building Resilience
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Research Question

How can a rainwater data-driven simulation framework be developed to improve
building flood resilience through Blue-Green Infrastructure design strategies at the

neighbourhood scale?
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a
receptor

~ How can a rainwater data-driven simulation framework be developed to improve
" building flood resilience through Blue-Green Infrastructure design strategies at the

neighbourhood scale?
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Building Scale |
Resilience Assessment |

| Simulation-Based Design
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Blue Green Infrastructure |
Performance at Early Stage Design

Graduation Srudio | MSc Building Technology Vadya Dzaugiah



CONTEXT THEORETICAL FRAMEWORK

Computational Load
& Simulation Resolution

Deterministic
Rainfall Scenario

Graduation Srudio | MSc Building Technology

ONCLUSION

@)
i
=

SIMULATION WORKFLOW APPLICATION

i

,-\’\-—R__//

| Boundary Condition:

Rainfall Volume
Accumulation Instead of
Time-Based Simulation

Vadya Dzaugiah



From Player to Builder



Building Resilience



ONTEXT THEORETICAL FRAMEWORK  SIMULATION WORKFLOW APPLICATION CONCLUSION

What is Building Resilience?

‘““the ability to resist, absorb or recover from a shock. ”
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State of the Art
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How Flooding Impacts Buildings

B I R

o @Pl'esence of basement

t damage

Graduation Srudio | MSc Building Technology Vadya Dzaugiah



CONTEXT THEORETICAL FRAMEWORK SIMULATION WORKFLOW APPLICATION CONCLUSION

Recovery Process

@ . . depends on function & damage level
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Source: Ramboll Nederland BV
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Water Balance
Regulation
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Water Balance
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movement of water from the surface into soil
or permeable ground layers

affect the flood depth!
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Storage Depth Method

BGI Capacity (m?) = BGI Area x Storage Depth
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Urban Park Bioswale Permeable Pavement
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Urban Park Bioswale Permeable Pavement
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SIMULATION WORKFLOW
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Rhinoceros

modeling tools for designers

User don’t need
to install External
Simulation Software
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Grasshopper Simulation Plugins for Architecture & Urban
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Proper Flood Depth Simulation
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SIMULATION WORKFLOW

Main Grasshopper Components Overview

custom grasshopper component made by this research *Scripted using Python3 for Grasshopper
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SIMULATION WORKFLOW

Main Grasshopper Components Overview

custom grasshopper component made by this research *Scripted using Python3 for Grasshopper
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From Particles to
Flood Depth Values

Graduation Srudio | MSc Building Technology Vadya Dzaugiah



SIMULATION WORKFLOW

. COMPONENT B

From Particles to
Flood Depth Values

Graduation Srudio | MSc Building Technology Vadya Dzaugiah



CONTEXT  THEORETICAL FRAMEWORK  SIMULATION WORKFLOW  APPLICATION CONCLUSION

. COMPONENT B

.—Yranslate tOD
§ S e

olololololo]o
06060306 1 0603
0o 0 0|0lo00303 /

From Particles to

Flood Depth Values

Graduation Srudio | MSc Building Technology Vadya Dzaugiah



CONTEXT THEORETICAL FRAMEWORK SIMULATION WORKFLOW APPLICATION CONCLUSION

)NENT £ .COMPONENTB
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.KANGARDD .COMPONENTA .COMPDNENTB .COMPONENTC .CGMPONENTD

From Flood Depth Values
to Building Inundation Depth

Offset Boundary
an be adjusted by the user through number slider
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baseline database

list of building function
list of number of storey
basement presence

building
inundation depth
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observe in Grasshopper
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export to CSV
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Case Study: Lijnbaan Rotterdam
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APPLICATION

No BGI Adaptation

Depth Index

Building Score Index
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CONCLUSION

What Can the Workflow Reveal?
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Key Workflow Limitations

no pluvial flooding specific

: boundary bias
resilience assessment yet
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Future Work
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Hi, I want to use your workflow!
Any suggestion on what to consider?
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More Challenges

. The window is not responding
You can reopen or close the window or

keep waiting.

Reopen
. . -
LCERET e

Don't restore editors
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Food for Thoughts
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workflow

examples, and supporting scripts developed for this
thesis are available soon in the project repository.

)

[m] 3 .mm ._“.
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github.com/vadyadzauqgiah/Grounded-Resilience

The Grasshopper custom components
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