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SCOPE
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TU DELFT

FACULTY OF ARCHITECTURE

BUILDING TECHNOLOGY & ARCHITECTURE

ARCHITECTURAL ENGINEERING STUDIO

MAKE

MAKE



= Poor man’s timber

0 e
5 o

Self-building material




> PROGRAM

~ PUBLIC WORKSHOP

tools

prefab housing
elements

skilled people
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INDONESIA




JAVA

BANDUNG

KAMPUNG CIGONDEWAH




3 PRINCIPLETYPES




OBJECTIVE:

= Poor man’s timber

(
[ (
(

(

SHIFTING THE INDONESIA KAMPUNG'S APPROACH OF BAMBOO FROM

POOR MAN’'S TIMBER to sustainasLe SELF-BUILDING MATERIAL



TECHNICAL RESEARCH
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0

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?



PROGRAMMATIC RESEARCH
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Struts Scaffolding Ladders Sheds

IN WHAT WAY CAN WE REINVENT BAMBOO AND USE IT AS A STRUCTURAL BUILDING MATERIAL TO
PRODUCE SAFER HOUSING uNITS AND INCREASE LOCAL CRAFTSMANSHIP?



FIELD TRIP

LITERATURE STUDY

JANSSEN, J.J.A.

Design Interventions for Stimulating
Bamboo Commercialization

I-U G T d P Dutch Design meets Bamboo as a Replicable Model
v.d. P

BAKAR, E.S. b

SURVEYS
TEXTUAL

Bamboo structures:
- Public > shelter, municipality, school, pavilion, market hall
- Private > house, toilet house, furniture
- Industrial > factory, shops
>

Preceding questions:
Male/female?

Whatis 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

garding state of knowled you
d maintain

workable way? (machining / laminating the culm into rectangular elements)

Are you aware of the fact that bamboois a highly sustainable material as t filters CO, from
d d

the air,improves soil

in

VISUAL

VISUAL SURVEY

Crushed bamboo beams

material appearance

years?
B Ithi

here and b g
Whyis it that the bamboo is seen as 2 poor men's timber?
What property of the bamboo makes it a poor men's timber?
fyou would bamboo,
Living quality:

¥
quires akampung

Doyou health the
kampung?

Housing typology:

PROTOTYPING

Bamboo culm

GGy




CONCEPT
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> COMMUNITY ENGAGEMENT

knowledge

prefab housing
elements

money
skilled people
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MICRO ORGANIC POLLUTION
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GRADUATION PROCESS
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P4

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

PRESENTATION
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BAMBOO, THE BUILDING MATERIAL OF THE FUTURE
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POSTER
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AE Graduation Studio // Coen Kampinga // 4037138 // 13-02-15 // main tutor: Mo Smit // research tutor: Marcel Bilo

PRESENTATION

P2

BAMEOO, THE BUILDING
BAMBROO, THE RUILDING

MATERIAL OF THE FUTURE!

M T E R I L O F T H E F U T U R E I Anexperimental researéh an glueless laminationofbamboo.
A\ A H

An experimental research on glueless lamination of bamboo.

COEN KAMPINGA

Delft, 19 Juni 2015 e
PRESENTATION
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RESEARCH RESULT
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> RESUME




TO

BAMBOO SPLITTING
(KNIVES)

~ 12-15mm






TO

RADIAL STRIP FLATTENED STRIP
BY THICKNESS PLANER

CUTTO SIZE
BY CIRCULAR SAW

&

it -

RECTANGULAR PINS

SWALLOWTAIL PINS
BY MILLING OR
4 SIDE SHAVING
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STACKING STRIPS HORIZONTAL & VERTICAL CLAMPING
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INDUSTRIALIZATION
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RAW CULMS
> 12MM WALL THICKNESS
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PIN INSERTION
WALLOWTAIL PIN
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DECLAMPING

> QUALITY CHECK
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CUTTING TO SIZE

> LONG SIDE
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STACKING ON PALLET

> DISTRIBUTION
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> PUBLIC WORKSHOP

RESEARCH RESULT 50//101



DESIGN RESULT
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EXPANDABLE

CUSTOMIZABLE

ALL BAMBOO

SELF-BUILT

GRID STRUCTURE



KEY ELEMENT

SAFE IMPOSITION

MATERIAL:
BAMBOO COMPOSITE

EXPANDABLE
MULTIPLE IMPOSITONS




OVERVIEW

4 TAPERED IMPOSITION 4 IMPOSITIONS HALF-LAPPING / MAIN STRUCTURE PIN-HOLE
COLUMNS KNOT MAIN BEAMS CROSS JOINT IN T PLANE CONTINUATION



4 TAPERED COLUMNS




IMPOSITION KNOT




IMPOSITIONS MAIN BEAMS
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MAIN STRUCTURE IN 1 PLANE
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PIN-HOLE CONTINUATION




BALCONY UNIT

2 PRINCIPALTYPES
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INNER KNOT / CONSOLE

COLUMNS ROOF
TAPERED FOR IMPOSITION KNOT

OUTER KNOT / CONSOLE

COLUMNS RAISED FLOOR
TAPERED FOR IMPOSITION KNOT

FOUNDATION
CONCRETE BASE

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



> ASSEMBLY ORDER

~ STEP 1- EMPTY PLOT
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> ASSEMBLY ORDER

~ STEP 2 - FOUNDATION
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> ASSEMBLY ORDER

~ STEP 3 - COLUMNS (FAISED FLOOR)
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> ASSEMBLY ORDER

~ STEP 4 - KNOT/CONSOLE (A 1SED FLOOR)
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> ASSEMBLY ORDER

~ STEP 5 - MAIN BEAMS (FAISED FLOOR)
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> ASSEMBLY ORDER

~ STEP 6 - EDGE BEAMS (R A1SED FLOOK)
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STEP 7- FLOOR BEAMS
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STEP 9 - COLUMNS




STEP 10 - KNOT/CONSOLE




STEP 11 - STABILIZING WALLS
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STEP 12 - MAIN BEAMS
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STEP 14 - ROOF BEAMS
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STEP 15 - ROOF BOARDS




STEP 16 - ROOF FOIL




STEP 17 - WALL INFILLS
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CONVERTIBLE WALL

STABILITY WALL




STABILITY ELEMENTS




ROTATING CULM + DOOR

ELEMENTS

CULM + QUARTER CULM

ELEMENTS




THE IDEAL SITUATION...
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IDEAL DIAGRAM

ﬁ> (white) reflective canvas
> absorbtioin by solar panels

_____________________________________________________________

______________________________________________________________

> fixed louvres
> indirect daylight

\
‘ > full sun protection untill 55°
[




MAKING USE OF LARGE ROOF AREA

USE FOR: TOILET FLUSHING - LAND IRRIGATION - COOKING
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Jearly rainfall Bandung: +1700L/m?

> average per month*: 1700/12= +£140L/m*

> collection via roof: 36*140= £5000L

> size storage: 3x3x5/9=3000x3000x560mm
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3000mm source: worldweatheronline.com



SUFFICIENT FOR HOUSEHOLD USE

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

1000W 1h 1kWh 365kWh
1000W Y5h 0,5kWh 183kWh
5W 6h 0,03kWh 11kWh
100W 1h 0,7kWh 37kWh
Roof area: 6x6m= 36m: 100W hh 0,05kWh 18kWh
1 Ul
DC' 250W 1h 0,25kWh 91kWh
< )
T ﬁ 1200W Yh 0,6kWh 219%kWh
- Total 3655W 2,53Wh 924kWh
o /_{%<'r"f"' A . - — Energy supply by solar panels:
s s - ﬁ‘ ” . . \r~| - — ——
U — ” I_I ” i U l—l U ” ” ” I‘\ ] I_I 1m? = 120kWh yearly (average) ***
e ' |:| 1] ' ' I I:I \ 924kWh (yearly comsumption) / 120 =7,7 > 8 panels > 8m?




HOUSING VARIATIONS

DESIGN RESULT 90//101



/ /,

SMALL FAMILY HOUSES



HOME-SHOP HOUSES
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MIGRANT WORKER HOUSES
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A GROWING KAMPUNG...
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