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…the Experience of an Architecture Student 0.

> Index of contents:

1.)  Introduction and Background

2.)  Raw Material: Cut, Seasoning, Preservation and Dry

3.)  Construction of Bamboo Drying Shed

4.)  Furniture Manufacture

5.)  Technical Research
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> Basics of the project:

‐

 

Grant by Polytechnic University of Madrid (UPM)

‐‘Final Projects in Cooperation for Development’

‐ Funding by Madrid Regional Government

‐MoU: UPM (Spain) and ARU (Tanzania)
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Introduction and Background -
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> Main agents involved:

1.‐

 

Polytechnic University of Madrid (UPM)
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> Main agents involved:

1.‐

 

Polytechnic University of Madrid (UPM)

2.‐

 

Technical School of  Architecture (ETSAM)
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> Main agents involved:

1.‐

 

Polytechnic University of Madrid (UPM)

2.‐

 

Technical School of  Architecture (ETSAM)

3.‐

 

Mbeya

 

Bamboo Women Group (MBWG)
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> Main agents involved:

1.‐

 

Polytechnic University of Madrid (UPM)

2.‐

 

Technical School of  Architecture (ETSAM)

3.‐

 

Mbeya

 

Bamboo Women Group (MBWG)

4.‐

 

Ardhi

 

University (ARU)
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AFRICA

1.
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Tanzania

1.

AFRICA
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Tanzania

1.

AFRICA
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1.Mbeya Uyole

AFRICA
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Tanzania

1.Mbeya Uyole

AFRICA

Mbeya
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Tanzania

1.Mbeya Uyole

Mbeya

Uyole

MBWG Workshop
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Introduction and Background -

www.bambooafrica.com
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1.‐

 

February 2010 > August 2010‐

MBWG & Jaime Espinosa

-

 

Introduction and Background -

www.bambooafrica.com

‐ Goal:
To produce bamboo furniture prototypes. 

‐ Activities:
> Preservation process
> Build up drying shed
> Furniture prototypes
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2.

Species: Arundinaria

 

alpina
(African mountain bamboo)

-

 

Raw Material: Cut, Seasoning, Preservation and Drying

 

-
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2.
‘How to cut bamboo for 

 
building and furniture’
(in swahili)

a.) Cut:
‐

 

Mature specimens, over 1st

 

or 2nd

 

knot

-

 

Raw Material: Cut, Seasoning, Preservation and Drying

 

-
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2.
b.) Seasoning:
‐

 

3 weeks in the forest, leaning on its own stem

-

 

Raw Material: Cut, Seasoning, Preservation and Drying

 

-
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2.
c.) Preservation:
c1.‐

 

Washing bamboo stems

-

 

Raw Material: Cut, Seasoning, Preservation and Drying

 

-
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2.
c.) Preservation:
c2.‐

 

Open up every cell between 2 knots

-

 

Raw Material: Cut, Seasoning, Preservation and Drying

 

-
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2.

-

 

Raw Material: Cut, Seasoning, Preservation and Drying

 

-

c.) Preservation:
c3.‐

 

Immersion in borax + boric acid solution

‐

 

During 5 days, 4% concentration
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2.

-

 

Raw Material: Cut, Seasoning, Preservation and Drying

 

-

d.) Drying
‐

 

20 days
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3.

-

 

Construction of Bamboo Drying Shed

 

-

a.) Capacity building

a1.‐

 

Explanations

a2.‐

 

Practice
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3.

-

 

Construction of Bamboo Drying Shed

 

-

b.) Principles of design

‐

 

Limited length of bamboos

‐

 

Prefabricated elements

‐ Basic tools available:
‐ Hand saw
‐ Hammer
‐ Span
‐ Splitter
‐ Electric drill and drill bits
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3.

-

 

Construction of Bamboo Drying Shed

 

-

c.) Foundations

‐

 

Precast

 

reinforced concrete
‐ Plastic buckets as shuttering
‐ Reinforcement: 2 feet‐length corrugated steel bar
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3.

-

 

Construction of Bamboo Drying Shed

 

-

d.) Prefabricated elements
d1.‐

 

Vertical frames
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3.

-

 

Construction of Bamboo Drying Shed

 

-

d.) Prefabricated elements
d2.‐

 

Roof trusses
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3.

-

 

Construction of Bamboo Drying Shed

 

-
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4.

-

 

Furniture Manufacture

 

-

a.) Principles of design:

‐

 

Limited length of bamboos

‐

 

Modular frames

‐ Easy making

b.) Production phases:

‐

 

Cut bamboo pieces

‐

 

Frames and joinery

‐ Bamboo mat covering

‐ Finishing with linseed oil
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4.

-

 

Furniture Manufacture

 

-

> Single armchair
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4.

-

 

Furniture Manufacture

 

-

‐ Sitting room set

> Single armchair

> Triple armchair

> Low table
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4.

-

 

Furniture Manufacture

 

-

‐ Dinning room set

> Standard chair

> Dinning table
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4.

-

 

Furniture Manufacture

 

-

> School desk
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5.

-

 

Technical Research

 

-

NHBRA 
National Housing and Building Research Agency

Headquarters at Mwenge
(Dar‐es‐Salaam)
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5.

-

 

Technical Research

 

-

Specimens taken from treated bamboo in Mbeya
36 samples, from 18 different bamboo stems
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5.

-

 

Technical Research

 

-Characterization of the specimens



IX
-W

o
rl

d
 B

am
b

o
o

 C
o

n
g

re
ss

 –
M

e
rk

sp
la

s,
 B

e
lg

iu
m

. A
p

ri
l 1

3th
, 2

01
2 

Ja
im

e
 E

sp
in

o
sa

 –
U

P
M

 –
B

am
b

o
o

 T
ra

in
in

g
 a

n
d

 D
e

ve
lo

p
m

e
n

tC
e

n
tr

e
 -

M
b

e
ya

, T
an

za
n

ia

5.

-

 

Technical Research

 

-Compression test results
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5.

-

 

Technical Research

 

-Shear test results
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Final degree 

 
project, 2011



Thank you very much

j.espinosa.benito@gmail.com
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