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Bamboo Structures
IN Colombia
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Ll What 1s Bamboo?

» [t Is a glant grass — part of the
Gramineae family .

» 1100 species in the world, 451 In
the Americas

» Large group of woody bamboos
—141 species in Brazil
— 72 In Colombia

» 11 million Ha of Latin America



Buro Happold

» Guadua genus contains 30 species

» Species of greatest structural
applicability in Colombia: Guadua
angustifolia Kunth
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Where does
Guadua bamboo
grow?

Buro Happold

» Native to Colombia, Ecuador
and Venezuela

* Introduced to Costa Rica,
Mexico, Puerto Rico, Brazil...
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Figura £ A housa af the 'Experrrsiilal Condr tor Damses Cardirucbon’
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Figure 2. A house at the “Experimental Centre for Bamboo Construction”.
Other new bamboo structu thquake
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Source: Life Cycle Assessment (LCA) of a Guadua House. Murphy, Trujillo and Londoiio (2004) ﬁ
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Hosted by A4A

Bamboo joints

MSc. Arch. Gema Diaz-Matthias






Use of lashings (natural fibres or others)
and/or pegged joinery

Specific cuts are important

Hand made
Economical (in third world countries)

Not very lasting
Don't allow the application of greater forces
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Traditional cuts



o With one ear

o With two ears

* With beveled edge
e Flute tip

* Fish mouth



Fish mouth



Fish mouth w/ear



Flute tip

w/ear







Horse mouth



Mizoram (India)



Threaded rods, bolts and mortar Is
Introduced

"hey bear higher allowable forces
"hey last longer

The structure Is not so light anymore
Mortar and bamboo act in different ways



iImproved
fish mouth



MO LA TS
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Flute tip
wW/sUupport







Shear reinforcement






I ongitudinal joints



Foundations joints



Other variants
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Iryectar Mortero §

UNIONES "BOCA DE PESCADO"













An external element Is used to join more
that 2 bamboo culms

Keep bamboo light
Bear as much force as possible
Easy to assemble and to dismantle

Makes bamboo appropriate for modern
designs







































Thank you???



A4A Collaboration
Thailand Bridge
Shoots Event

Buro Happold
Kien Hoang
20th Oct 2007



Buro Happold

Kien Hoang
MEng(Cantab) MistructE CEng
Senior Bridge Engineer




About myself



About myself



The Project



Background: location




context



client



site



site constraints



precedent



precedent



brief

Total length:
Loading:

Construction:

Programme:

Budget:

>80m (to suit)

pedestrian + small scooter
local semi-skilled labour
completion by July 08
$10,000 approx



overview

Challenges:

Site constraints
Resources
Construction
Engineering

‘Sustainability’

two spans or not two spans...



substructure

Fill ingiie sl bog hadns il wions
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Bind stringers
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Piless al least Z50mm diameter and at /

least 1.5m into ground
{1} Log Piar

1 Log Abwment - susable for medium slope Detk

2 pairs at 1. 1m spacing for 1, £m wide bridge
3 pairs at 1.0m spacing for 2. 1m wide bridge:



substructure



superstructure - form



superstructure - form



site specific “environmental” drivers

flood loading
scour

river course



engineering

global design

detail connections



engineering



engineering



construction & erection

Pulley Block
about 5 to &m from ground

Concrete Block Repeated lifting and dropping

Wﬂkg '. \\\\ k hammers pile inta ground
~'JI / |" j ﬁ[ﬁlnl}p 1 to> ™
” ;/ | '1'\ ﬁ,iru,.:

R/ Steel Cap o T .
j protect top of R
J timber pile " -
P \
/ o -
/ .‘,‘iﬂf‘ i e
i
! I \
initialty set pile I o A
44 in excavated hale | WA
0.5 to 0.8m deap | LT
F iy | |
‘o e ./ o

Figure 7.9: Sinking of Piles into Ground



construction & erection



construction & erection

Runner beam/log

Cross-beam
Stringer Pull manually c
with winch
L I
[+ [s] [«) Q [#] \ /
o

Piers need to be securel
bound and braced

Erect temporary piers with cross beams to support runners (logs/beams)
on which stringer can be pulled across gap

Rope in case needed to
steady forward movement
of load

Traveller
(Pulley with lifting device)

“ &
A Distance between
7 ke, . % legs roughly

- equal to half the
=Lt height of frame

Pull by hand or
Preferably with
winch

Cable anchor - include a tensioning
Device, if available, to tension the cable



Site survey & setout

i" Hrdge Span

o) _@ Level Line

Bridge: Lewel j

@ clearance
Dissign Flood Level

AN

@ Check strength of =oi
al the prapased abutment

oabpns
Dira line denending 5)
o il condition
(zee Slep B F~
y —Erifga Lavel
T Raised

| Lave @Qrﬂnr_mnd 1 I
“Unehanged Shutmerd

@ Eslabish Prafike
O Bank

Case A

Case B

" Do this Tor EACH abutment

e iy

-@ Frafie along bank - chack for EACH hank

Hate:

The numbers in the cirgies refer iolhe Step RNombers
n ‘Lecatian af Abutments



Shoots event
calculations

weekend in Wales



Nov/Dec '07:  site setup, substructure construction
bamboo harvest & treatment
Jan/Feb '08 superstructure construction

Summer '08 fingers crossed!



Shoots



Individual exercise



Prototype 1: truss with rod connections



Prototype 2: truss with gusseted connections



Prototype 3: Vierendeel truss



Testing



Examples



Examples



Enjoy!

(but please take care)
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