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Bamboo s a giant grass.

Angiosgermpiant from Graminese family

Hollow, tapered tube.

Anatomical and momphalegice! features

Ground tissue

40% Fibres+52% Parenchiymo-+2% Cond. Tissue *

Wall thickness

Modes

Internodes

Anatomy &
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Distribution, grow
and renewability

Bamboo Worldwide distribution. 559 (1
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Fast growth rate.
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Renews itself.

Withaut nesd to be re-plarined
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Bamboo Worldwide distribution.

' Colombia=51,000ha @

(1) 2010, FAD, Global Forest Resources Assessment 2010.
{2} 2002, Riano, N., et al., Plant growth and biomass distribution on GAK in relation to ageingin the Valle del Cauca—Colombia.



Fast growth rate.

11-15¢cm per day

Renews itself.

Without need to be re-planted

apid biomass production
& high CO2 storage.

lues of 50 & 150 ton CO2 stored per hectare per year
tropical Eucalypt = 115 ton CO2

Sprouting = 30
days

Mechanical properties.

Better appreciated when used in construction

"_2002. Riéﬁo' M., &t al, Flant growthand biomass distributionon GAK in relationto ageingintheValle del Cauca—Colombia.
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Environmental
services

Water conservation
Land slides
Erosion
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NWFP: FRA 2010-FAO

Reduce pressure on wood forests

Wood substitute



CO2 sequestration
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CO 2 fixation in a 50 years period
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Birch

Scots pine Corsican pine Dak Poplar

coppice

Wood & Bamboo Species Fibreboard

Guacua

Moso bai
(subtrop

Ma bamh
(Dendroc

mboo = 3.1 tons C/ha/year*
cal)

00 = 12.8 tons C/ha/year*
alamus latiflorus -tropical)

Guadua =+ 9.08 tons C/ha/year

* Calculated

* Information extracted from Thompson, D. & Matthews, R. (1989) and Riaro, N. et al. (20
and climate change mitigation (Lou, et al., 2010),

02), INBAR's report: Bamboo



Construction
material
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Structures
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For commercial, institutional, educational and residential uses.
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2000 3q meters, Warebouse in Bogotd D.L., Calombia
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For commercial, institutional, educational and residential uses.
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. Guadua structure.

y 2000 sq meters, Warehouse in Bogota D.C., Colombia




Bahareque + Structure L
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CO2...7

85 % wall mass = cement + steel”®

95 % negative impact = other materials*

*Murphy et al., 2004
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The concept

Vernacular architecture - Local materials - Communal space - Structure

Bohios
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Location, views &
Landscape




My Social area
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Plan & section
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Result

Beautiful
Inspirational
Full of identity
eaningful
hallenging
Handcraft
Prestige
1 "Cheap”
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Challenges
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Irregularity
(diameter, linearity, waste)




Intensive handicraft process
(Verticality & Horizontality)




Incompatibility with
building elements




Bracing with Guadua culms




Thick cement renders =
Negative environmental impact




Biodeterioration
(plagues, weather exposure
and humidity)




Time

Eco-cost (straw)

Non-fire proofing

Increased maintenance
Restricted (height & capacity)
Rudimentary appeal



s aesthetica\ focussed

Les
anant‘l:‘nsm
Bamboo a5 a conventional
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Appropriate Technology

-

Epoxy, PVA, K PLA,

Sanding & Lime mortar
Splitting with developed Thickness control
mechanism
- -
|
. Manufacture of Preparation of Lamination
Raw material riven boards riven boards

Development of structural panels with
riven Guadua boards






Length =65 mm

SpaniL)=45 mm

MOE (GPa)

Thickness
(d) =+ 2 5mm
Vificlth
{b) = +- 3 mm

Rollers

r=+-&mm

MIDDLE

Height position

—#— YOUNG (Outer)

—&— MATURE (Outer)

—¥—YOUNG Inner

—@—MATURE Inner

s Y OUNG Average Outer-inner

—— MATURE Average Outer-Inner

- « & - -YOUNG (Correal & Arbeldez)

- = % = -MATURE (Correal & Arbelaez)

= = == = =« Not aged (Gonzalez et al.)




Appropriate Technology

Splitting with developed
mechanism




Incompatibility with
building elements

Irregularity
[diameter Fngarity, wasta)
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nothing new...!

Not the only way...



Future prospects



Foster research

Stop seeing it as the material for the poor..

Add value
Push the boundaries

Balance technical & natural materials
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