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B U I L D I N G  S I M P L E X I T Y
OVERCOMES CONSTRUCTION COMPLEXITIES associated with digital designs 
through the SIMPLEST OF MEANS, using digital design tools as weapons of choice 
to root the work in a HUMAN-CENTRED CONSTRUCTION REALITY.

How can XR help with: 

for Bamboo Architecture



ZCB BAMBOO PAVILION
K o w l o o n  B a y ,  H o n g  K o n g ,  2 0 1 5

The CUHK project research was partially supported by a grant from the Research Grants Council 
of the Hong Kong Special Administrative Region China (Project No. CUHK24400114)

















CLIENT BRIEF 
- Host public events

- Showcase bamboo potential
- Promote sustainability



Bamboo Substructure

Total #: 473 poles used
Total Length: 2956m
Pole ø: base: 12-15cm, top: 8-12cm
Pole length: ≈ 7.2m
Total weight: 6,350kg (7,100kg in wet state)



Bamboo Substructure
Annotation

Ties: galvanized metal wire
# intersections: 1107
# overlaps: 365 (3 ties per overlap)
total # ties: 3321



Bamboo Substructure
Annotation
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Bamboo Substructure
Annotation



Pole Installation
1st pole installation



Interconnection Ties
Installation in Segments



Interconnection Ties
Installation in Segments



Bamboo Structure
Completed



Membrane
Installation Attempt 2



Membrane
Fixing to Substructure



Events
CUHK Opening Reception



INTERNATIONAL
PROPERTY AWARDS

☆ ☆ ☆ ☆ ☆
BEST LEASURE

HKDA GLOBAL 
DESIGN AWARDS

Hospitality & 
Entertainment Space

GOLD AWARD

HKDA GLOBAL 
DESIGN AWARDS

Hospitality & 
Entertainment Space

JUDGES' CHOICE 

HKDA GLOBAL 
DESIGN AWARDS

Hospitality & 
Entertainment Space

HONG KONG BEST

SUCCESSFUL 
DESIGN AWARDS
SPACE category

MOST SUCCESSFUL 
DESIGN AWARD

DESIGN FOR 
ASIA AWARDS

Hong Kong 
Design Centre

SILVER AWARD

GREEN BUILDING 
AWARDS AWARD

Research and Planning
MERIT AWARD

A&D TROPHY 
AWARD

Architecture & Design
Green or Sustainable 

BEST OF

ARCHITIZER
Architecture 

+ Wood
JURY WINNER

ARCHITIZER
Architecture 
+ Engineering

POPULAR CHOICE

ARCHITIZER
Architecture 

+ Sustainability
FINALIST

ARCHITIZER
Cultural: Pavilions
SPECIAL MENTION

WORLD 
ARCHITECTURE 

FESTIVAL
Small Project 
of the Year 

2016 GOLDEN 
PIN DESIGN AWARD

Taiwan Design Centre
Spatial Design

HONG KONG 
DESIGN AWARDS
Pop up, Display, 

Exhibit & Set Design 
GOLD AWARD

G-MARK
Tokyo, Japan

GOOD DESIGN 
BEST 100



HoloLens 2
Microsoft



Mixed-reality driven remote teaching and learning

https://www.androidauthority.com/microsoft-hololens-2-958882



iPhone 12 Pro
LiDAR Scanner added for “Instant AR” & Depth Mapping



Hidden Side
LEGO® 



IKEA Place
For iOS11 devices



Image source: https://www.domusweb.it/it/notizie/2015/03/11/2015_pritzker_architecture_prize_frei_otto.html

Frei Otto
1925 - 2015













Image source: Otto, Frei and Winfried Nerdinger, Frei Otto: Complete Works: Lightweight Construction, Natural Design. Basel: Birkhäuser, 2005.

Mannheim Multihalle
1975
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11 Day Build & Design Course 
on-site in Bali, Indonesia

March 2023

www.bamboou.com

KEPITING BAMBU



x2KEPITING BAMBU
Design



x2KEPITING BAMBU
Construction sequence



x2KEPITING BAMBU
Construction sequence



x2KEPITING BAMBU
Construction sequence



x2KEPITING BAMBU
Construction sequence



x2KEPITING BAMBU
Construction sequence



x2KEPITING BAMBU
Construction sequence



KEPITING BAMBU
Site condition



Elora Hardy (IBUKU) Orin Hardy (Bamboo U)

KEPITING BAMBU
Onsite client briefing



KEPITING BAMBU
Onsite client briefing



KEPITING BAMBU
Onsite position and orientation check



KEPITING BAMBU
Foundation set-out



KEPITING BAMBU
Foundation



KEPITING BAMBU
Bottom ring beam



KEPITING BAMBU
Participant’s using



KEPITING BAMBU
Main grid fabrication



KEPITING BAMBU
Main grid popping-up (simulation)



KEPITING BAMBU
Main grid popping-up



KEPITING BAMBU
Main grid popping-up



KEPITING BAMBU
Main grid fixing



KEPITING BAMBU
Top grid installation



KEPITING BAMBU
Lidi bundle installation



KEPITING BAMBU
Lidi bundle installation



KEPITING BAMBU
Lidi bundle support marking



KEPITING BAMBU
Lidi bundle support marking



Bamboo U AR Dormitories, 2023 - authors 
collaboration

KEPITING BAMBU
Workshop end



KEPITING BAMBU
Workshop end















TO BE CONTINUED…



AUGUST 2023



BAMBOO U HALL
4 March 2024



BALI BAMBOO HALL
Indonesia, 2024 (tbd.)



BALI BAMBOO HALL
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BALI BAMBOO HALL
Indonesia, 2024 (tbd.)



l-e-a-d.pro



Building Simplexity Laboratory 
bsl.hku.hk/publications



bsl.hku.hk/babss

Bamboo shells



DOME Model Geometry Setup

Geometry offset at intersections Hinge connections at 
intersections

• Interconnected bamboo culms were abstracted to a 
total of 69 continuous curves, split into 988 lines

• At crossings, intersecting lines were offset and given a 
freely-rotating hinged connection.

• Foundation anchors fixed translations and in rotations.

bsl.hku.hk/babss
Real-time Structural Assessment



Karamba Evaluation 
E.g. Material stress in load case 3 (SW+ Western wind + Initial Strain) 

+100%

-100%

0%

Utilisation

[-462.7% - 454.7%]

bsl.hku.hk/babss
Real-time Structural Assessment



bsl.hku.hk/babss
Diameter Optimisation



bsl.hku.hk/babss
Species Selection Optimisation



bsl.hku.hk/tutorials

>120,000 visits from >7,500 unique users 
from 129 different countries 

>115,000 exercise file downloads 



CONTENT:
• > 10 Main topics
• > 175 Exercises
• > 50 Video tutorials

bsl.hku.hk/tutorials



Building Simplexity Laboratory

CONTENT:
• > 10 Main topics
• > 175 Exercises
• > 50 Video tutorials



Building Simplexity Laboratory

CONTENT:
• > 10 Main topics
• > 175 Exercises
• > 50 Video tutorials



bsl.hku.hk/tutorials
Extended Reality



T H A N K  Y O U !

Dr. Ir. Arch KRISTOF CROLLA
Associate Dean (Special Projects), Associate Professor

Founder and Principal, Laboratory for Explorative Architecture & Design Ltd. (LEAD)
WORLD BAMBOO CONGRESS 2024
Academic Session - 15:00h - 15:15h, Friday 19 April 2024, Hsinchu, Taiwan



Web: www.l-e-a-d.pro

Email: kristof.crolla@l-e-a-d.pro 

 
 lead.architecture
 

Web: bsl.hku.hk

Email: kcrolla@hku.hk

Keep in touch!
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