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material of the future!
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SCOPE
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> FIELD OF RESEARCH
 > TU DELFT

  > FACULTY OF ARCHITECTURE AND THE BUILT ENVIRONMENT

   > IN BETWEEN DEPARTMENT OF BUILDING TECHNOLOGY & ARCHITECTURE

    > ARCHITECTURAL ENGINEERING STUDIO

     > GRADUATION FIELD: MAKE
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PROGRAM

CONTEXTFASCINATION

> aE FRAMEWORK
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> PROGRAM

knowledge

tools

skilled people

money

prefab housing 
elements

local people

material

 > PUBLIC WORKSHOP
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 > INDONESIA

> CONTEXT
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> CONTEXT
 > JAVA

  > BANDUNG

    > KAMPUNG CIGONDEWAH
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> CONTEXTUAL FRAMEWORK
 > 3 PRINCIPLE TYPES
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> FASCINATION
 > OBJECTIVE:

SHIFTING THE INDONESIA KAMPUNG’S APPROACH OF BAMBOO FROM 

POOR MAN’S TIMBER TO SUSTAINABLE SELF-BUILDING MATERIAL
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TECHNICAL RESEARCH
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> TECHNICAL RESEARCH QUESTION

HOW TO ENGINEER A GLUELESS LAMINATED BAMBOO STRUCTURE IN ORDER TO CHANGE THE IMAGE OF 
BAMBOO, FROM THE POINT OF VIEW OF KAMPUNG RESIDENTS, AS A POOR MAN’S BUILDING MATERIAL?
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PROGRAMMATIC RESEARCH
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Struts Sca�olding Ladders Sheds

> OVERALL DESIGN QUESTION

IN WHAT WAY CAN WE REINVENT BAMBOO AND USE IT AS A STRUCTURAL BUILDING MATERIAL TO 

PRODUCE SAFER HOUSING UNITS AND INCREASE LOCAL CRAFTSMANSHIP?
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Bamboo structures: 
- Public à shelter, municipality, school, pavilion, market hall 
- Private à house, toilet house, furniture 
- Industrial à factory, shops 
- live-work building à (vacant) offices, vacant industrial halls 

 
Preceding questions: 
Male/female? 
What is your age? 
Where are you born? 
Children (how many)? 
What do you do for money/work? 
How do you live? 
 
Bamboo building material: 
Which properties of bamboo do you assume to be valuable for a housing construction? 
 
What is/are the advantages and disadvantages of bamboo used in a traditional/pure way? 
 
Regarding your current state of knowledge and craftsmanship, can you master a lot of 
techniques to harvest, conserve, join and maintain bamboo material? 
 
Do you feel the need to reinvent bamboo as a solid building material by using it in better 
workable way? (machining / laminating the culm into rectangular elements) 
 
Are you aware of the fact that bamboo is a highly sustainable material as it filters CO2 from 
the air, improves soil conditions, provides food and most importantly fully grows in 5 
years? 
 
Will you be open to start growing bamboo locally, purifying the soil, creating a healthier 
atmosphere and being able to harvest your own building material within 5 years? 
 
Why is it that the bamboo is seen as a poor men’s timber? 
 
What property of the bamboo makes it a poor men’s timber? 
 
If you would (re)built your house in bamboo, how would you tackle its construction? 
 
Living quality: 
How would you describe your current living comfort and what can be improved? 
 
What exactly requires a kampung house in order to have a good living in the kampung? 
 
Do you feel the need to have more green, improving health and living quality, in the 
kampung? 
 
Housing typology: 

4

visual survey
material appearance

Crushed bamboo beams

Bamboo culm

Design for Sustainability program

Delft University of Technology

Materials have a considerable impact on the environmental sustainability 
of the products in which they are used. Due to the increasing population 
and consumption worldwide, more raw materials are consumed than 
can be produced globally, making especially resource depletion of both 
abiotic and biotic resources an urgent problem. 
Due to its good properties and high biomass production, bamboo 
- a giant grass - could have the potential to help meet the increasing 
demand for raw materials, especially as a substitute for scarce and slow 
growing tropical hardwood. Nevertheless, in Western Europe, bamboo, 
especially in industrial form, is still a largely unknown material with a 
small market share. In this action research it is investigated how the 
commercialization of bamboo may be stimulated in consumer durable 
markets through the active integration of designers as potential material 
champions by means of design workshops. 
Besides providing insight into the effectiveness of this method and the 
potential replicability to deploy similar design interventions to stimulate 
the commercialization rate for other new or lesser known materials as 
well, this PhD thesis also presents the prototypes developed during the 
project “Dutch Design meets Bamboo” as well as the findings of the 
21 participating Dutch designers about the potential of bamboo as a 
Western designer’s material. Finally, the environmental sustainability of 
the various bamboo materials deployed during the design intervention 
is assessed based on LCA-methodology and annual yield predictions in 
order to reveal if bamboo is actually a more environmentally sustainable 
choice than timber.

publication no. 18
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Dutch Design meets Bamboo as a Replicable Model 

Pablo van der Lugt

Design Interventions for Stimulating
Bamboo Commercialization

> TEXTUAL > VISUAL > VOCAL

  > JANSSEN, J.J.A.

  > LUGT, v.d. P.

  > BAKAR, E.S.

> PROTOTYPING

> RESEARCH METHODS
 > FIELD TRIP > SURVEYS

 > LITERATURE STUDY
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CONCEPT
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> COMMUNITY ENGAGEMENT

knowledge

tools

skilled people

money

prefab housing 
elements

local people

material
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> SUSTAINABLE KAMPUNG DEVELOPMENT

O2 CO2

CO2

CO2

O2

O2

MICRO ORGANIC POLLUTION

NUTRITION
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GRADUATION PROCESS
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bamboo
“The Bulding Material of the Future?”

Bamboo, the building 
material of the future!

An experimental research on glueless lamination of bamboo.

COEN KAMPINGA

Delft, 19 Juni 2015

Bamboo, the building 
material of the future!

An experimental research on glueless lamination of bamboo.

Name:   Coen Kampinga
Studentnumber:  4037138
Studio:   Architectural Engineering, TU Delft
Place/date:  Delft, June 12, 2015

1st tutor:   Mo Smit
2nd tutor:   Marcel Bilow
3rd tutor:   Marcel Bilow
External examinar:  Dirk Dubbeling

Bamboo, the building 
material of the future!

AN EXPERIMENTAL RESEARCH ON GLUELESS LAMINATION OF BAMBOO

IN ORDER TO

DEVELOP A BUILDING SYSTEM FOR KAMPUNG HOUSING

COEN KAMPINGA

DELFT, DECEMBER 4TH, 2015

 > P1

 > PRESENTATION

 > P2

 > PRESENTATION +  > PAPER > POSTER

 > P3

 > P4

 > PRESENTATION

> P1 - P4
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RESEARCH RESULT
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> RESUMÉ
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> CULM TO STRIP

15-20 mm 12-15 mm

> BAMBOO SPLITTING 
 (KNIVES)

> THICKNESS PLANER
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> STRIP TO PIN

> RADIAL STRIP > FLATTENED STRIP
BY THICKNESS PLANER

> CUT TO SIZE
BY CIRCULAR SAW

> RECTANGULAR PINS > SWALLOWTAIL PINS
BY MILLING OR 
4 SIDE SHAVING
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> STRIPS TO BEAM

1 2

3 4

4 5 5

STACKING STRIPS HORIZONTAL & VERTICAL CLAMPING

SWALLOWTAIL DRILLING
> NOTICE HORIZONTAL CLAMPS REMOVED

PIN INSERTION

DECLAMPING RESULT CUTTING TO SIZE RESULT
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INDUSTRIALIZATION
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1. RAW CULMS

> 12MM WALL THICKNESS

2. SPLITTED SLATS

> THICKNESS PLANED

4. STACKED SLATS

> BUTT JOINTED
3. OVERLAPPING LENGTHS

> ± 1000MM EACH

5. SWALLOWTAIL JOINER

> CHAIN MORTISER

6. PIN INSERTION

> SWALLOWTAIL PIN

7. DECLAMPING

> QUALITY CHECK

8. CUTTING TO SIZE

> LONG SIDE

8. STACKING ON PALLET

> DISTRIBUTION

> FACTORY PRODUCTION
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1. RAW CULMS
> 12MM WALL THICKNESS
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2. SPLITTED SLATS
> THICKNESS PLANED
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3. OVERLAPPING LENGTHS
> ± 1000MM EACH
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4. STACKED SLATS
> BUTT JOINTED



45 // 101

5. SWALLOWTAIL JOINER
> CHAIN MORTISER
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6. PIN INSERTION
> SWALLOWTAIL PIN
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7. DECLAMPING
> QUALITY CHECK
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8. CUTTING TO SIZE
> LONG SIDE
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9. STACKING ON PALLET
> DISTRIBUTION
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> PUBLIC WORKSHOP

knowledge

tools

skilled people

money

prefab housing 
elements

local people

material
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DESIGN RESULT

DEFINITION GRADUATION PROJECT | CONCEPT | GRADUATION PROCESS | RESEARCH RESULT | DESIGN RESULT



52 // 101

> A BUILDING SYSTEM

> FRAME

+

> INFILL
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> REPEATING STRUCTURE
 > EXPANDABLE

 > CUSTOMIZABLE

 > ALL BAMBOO

 > SELF-BUILT

 > GRID STRUCTURE
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> THE KNOT
 > KEY ELEMENT

 > SAFE IMPOSITION

 > MATERIAL:
 BAMBOO COMPOSITE

 > EXPANDABLE
 MULTIPLE IMPOSITONS
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> IMPOSITION KNOT
 > OVERVIEW

1. 

4 TAPERED 
COLUMNS

2.

IMPOSITION
KNOT

3.

4 IMPOSITIONS
MAIN BEAMS

4.

HALF-LAPPING / 
CROSS JOINT

5.

MAIN STRUCTURE
IN 1 PLANE

6.

PIN-HOLE
CONTINUATION
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> KNOT BUILD-UP
 > 4 TAPERED COLUMNS
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> KNOT BUILD-UP
 > IMPOSITION KNOT

DEFINITION GRADUATION PROJECT | CONCEPT | GRADUATION PROCESS | RESEARCH RESULT | DESIGN RESULT



58 // 101

> KNOT BUILD-UP
 > IMPOSITIONS MAIN BEAMS
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> KNOT 
BUILD-UP
 > HALF-LAPPING / 
 CROSS JOINT
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> KNOT BUILD-UP
 > MAIN STRUCTURE IN 1 PLANE
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> KNOT BUILD-UP
 > PIN-HOLE CONTINUATION
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> THE BUILDING SYSTEM
 > 2 PRINCIPAL TYPES

> BASIC UNIT

> BALCONY UNIT
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> INNER KNOT / CONSOLE

> COLUMNS ROOF
TAPERED FOR IMPOSITION KNOT

> SECONDARY ROOF BEAMS
CROSS SECTION: 40x200mm

> MAIN ROOF BEAMS
LOAD BEARING STRUCTURE
CROSS SECTION: 70x200mm

> EDGE BEAMS
CROSS SECTION: 70x200mm

> STABILITY WALL PANELS
DIMENSION: 680x2580mm

> SECONDARY FLOOR BEAMS
CROSS SECTION: 40x200mm

> MAIN FLOOR BEAMS
LOAD BEARING STRUCTURE
CROSS SECTION: 70x200mm

> OUTER KNOT / CONSOLE

> COLUMNS RAISED FLOOR
TAPERED FOR IMPOSITION KNOT

> FOUNDATION
CONCRETE BASE

> CONSTRUCTION
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> ASSEMBLY ORDER
 > STEP 1 - EMPTY PLOT
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> ASSEMBLY ORDER
 > STEP 2 - FOUNDATION
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> ASSEMBLY ORDER
 > STEP 3 - COLUMNS (RAISED FLOOR)
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> ASSEMBLY ORDER
 > STEP 4 - KNOT/CONSOLE (RAISED FLOOR)
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> ASSEMBLY ORDER
 > STEP 5 - MAIN BEAMS (RAISED FLOOR)
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> ASSEMBLY ORDER
 > STEP 6 - EDGE BEAMS (RAISED FLOOR)
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> ASSEMBLY ORDER
 > STEP 7 - FLOOR BEAMS (RAISED FLOOR)
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> ASSEMBLY ORDER
 > STEP 8 - FLOORBOARDS (RAISED FLOOR)
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> ASSEMBLY ORDER
 > STEP 9 - COLUMNS (ROOF)
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> ASSEMBLY ORDER
 > STEP 10 - KNOT/CONSOLE (ROOF)
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> ASSEMBLY ORDER
 > STEP 11 - STABILIZING WALLS
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> ASSEMBLY ORDER
 > STEP 12 - MAIN BEAMS (ROOF)
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> ASSEMBLY ORDER
 > STEP 13 - EDGE BEAMS (ROOF)

DEFINITION GRADUATION PROJECT | CONCEPT | GRADUATION PROCESS | RESEARCH RESULT | DESIGN RESULT



77 // 101

> ASSEMBLY ORDER
 > STEP 14 - ROOF BEAMS
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> ASSEMBLY ORDER
 > STEP 15 - ROOF BOARDS
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> ASSEMBLY ORDER
 > STEP 16 - ROOF FOIL
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> ASSEMBLY ORDER
 > STEP 17 - WALL INFILLS (DOORS)

DEFINITION GRADUATION PROJECT | CONCEPT | GRADUATION PROCESS | RESEARCH RESULT | DESIGN RESULT



81 // 101

> DETAIL CORNER

TAPERED COLUMNS >
C.S. 70x140mm > 70x70mm

COMPOSITE KNOT >
D. 490x490x200mm

MAIN BEAMS >
LOAD BEARING STRUCTURE

C.S. 70x200mm

FLOOR BEAMS >
C.S. 40x200mm

EDGE BEAMS >
C.S. 70x200mm

FLOOR SLATS >
C.S. 20x200mm



> WALL ELEMENTS

> FRAME

+

> INFILL
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> WALL ELEMENTS
> STABILITY WALL > CONVERTIBLE WALL
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> WALL ELEMENTS
> STABILITY ELEMENTS
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> WALL ELEMENTS
> CULM + QUARTER CULM
ELEMENTS

> ROTATING CULM + DOOR
ELEMENTS
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THE IDEAL SITUATION...
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> CLIMATE PRINCIPLE

> �xed louvres
> indirect daylight

> full sun protection untill 55°

55°

+     -

> adjustable daylight entrance

> (white) re�ective canvas
> absorbtioin by solar panels

 > IDEAL DIAGRAM
  > LIKELY TO BE UNFEASIBLE IN KAMPUNG ENVIRONMENTS
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> RAINWATER STORAGE

Roof area: 6x6m= 36m2

Jearly rainfall Bandung:   ±1700L/m2

> average per month*:  1700/12= ±140L/m2

> collection via roof:  36*140= ±5000L
> size storage:   3x3x5/9= 3000x3000x560mm

3000mm

560mm

* source: worldweatheronline.com

 > MAKING USE OF LARGE ROOF AREA
 
 > USE FOR: TOILET FLUSHING - LAND IRRIGATION - COOKING
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Roof area: 6x6m= 36m2

EW

lighting

cooking plate

water boiler

water pump

computer

sewing machine

central boiler (hot water)

Power* Daily use** Daily electricity use Yearly electricity use

* based on average product values
** estimated

1000W

1000W

5W

100W

100W

250W

1200W

1h

½h

6h

1h

½h

1h

½h

1kWh

0,5kWh

0,03kWh

0,1kWh

0,05kWh

0,25kWh

0,6kWh

365kWh

183kWh

11kWh

37kWh

18kWh

91kWh

219kWh

Total 3655W 2,53kWh 924kWh

Energy supply by solar panels:

1m2 = 120kWh yearly (average) ***

924kWh (yearly comsumption) / 120 = 7,7 > 8 panels > 8m2

*** source: energieleveranciers.nl

> ELECTRICITY USE
 > SUFFICIENT FOR HOUSEHOLD USE
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HOUSING VARIATIONS
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> HOUSING TYPES
 > SMALL FAMILY HOUSES

DEFINITION GRADUATION PROJECT | CONCEPT | GRADUATION PROCESS | RESEARCH RESULT | DESIGN RESULT



92 // 101

> HOUSING TYPES
 > HOME-SHOP HOUSES
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> HOUSING TYPES
 > MIGRANT WORKER HOUSES
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> HOUSING TYPES
 > LARGE FAMILY HOUSES
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A GROWING KAMPUNG...
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> PHASE 01



> PHASE 02



> PHASE 03



> PHASE 04



BAMBOO VILLAGE

> PHASE 05



BAMBOO VILLAGE

Bamboo, the building 

material of the future!

thanks for your attention!


