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’MAY 2009
ABSTRACT

'RENEWABLE HOUSING-VN:
Bamboo Potentials

by

Florence Tang

Life at water’s edge is idyllic when nature is calm. But how can
shelter, a basic human need, adapt and respond in situations of
natural disaster and post-disaster? The state of how we live with .
water — with various phases of stability, interference, and transition
- repeat and intermingle and demonstrate nature’s cyclical ways.

By studying a third world site that seasonally floods (the Mekong
River Delta region in southern Viet Nam), this thesis proposal
~investigates the exira small scale of alluvial semi-permanent

housing. Structural lightness, material flexibility, and renewability
are key, hence the choice of bamboo as a construction material.
“Another consideration would be assemblage and construction for
rapid deployment in.post-disaster/emergency/temporary situations
such as refugee housing, construction worker housing; etc.

Coupled with this investigation are the various implications of
economic, environmental, geopolitical and cultural factors

- affecting those whose I|veI|hoods are intricately tied to I|vmg at -
water’s edge o
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INTRODUCTION

Thie"thesis project emerged from reflections and deep
impressions made after a trip to Southern Vietnam with- Sunflower
Mission to build schools in the economically impoverished
Mekong Delta region in summer 2006 after my first year of

- architecture school.

' Visiting this part of the world intrigued and undoubtedly provoked
my initial interest in the way a war-torn country has rebuilt itself,
but not just any country -- the country where my. parents and

family fled after the fall of Saigon in 1975.

 After further investigation, the many layefs of factors affecting: ;the
built envirohment gave way to a focus on flooding and how  this
constant cycle of stability, interference;,and then transition back to
Stability resoriates in this delta region. Through'fhis,initial trip, th'e
seed for this project was planted to delve into interdisciplinary
research about this site, as well as probing through design
expeiimeﬁtation f‘ovrva new way to see what means architecture

has to resporid to such conditions. Examining a site ,“off-the-grid’; |

~ with such cyclical fluctuations is challenging because limitations

are inherent, yet also revealing. As Samuel Mockbee, the founder
~ of Rural Studio at Auburn University, once said.
“In creating architecture, and ultimately community, it should make no differ-

ence which economic or social type is served, as long as the status quo of the
actual world is transformed by an imagination that creates a proper harmony



Vi

for both the affluent and the disadvantaged...Also, the most valuable thing |
have learned in working with these extremes, both the very rich and very poor,
is that what appears to be a disparity disappears into an honesty of spirit. It i |s
thelr honest lifestyle that ranses their status above the ordinary.” '

1Dean Andrea Oppenheumer and Tlmothy Hursley. Rural Studio: Samuel

Mockbee and an Architecture of Decency New York: Princeton
Archltectu ral Press, 2002
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CREDIT: SUNFLOWER MISSION
traveling along the mekong

Vietnam is a country in Southeast Asia located along the eastern margin of the
Indochina peninsula bounded by Cambaodia, Laos, China and the South China
Sea. Its climate is warm, humid, and tropical with two monsoon seasons: the
northeastern winter monsoon and the southwestern summer monsoon. In the
Mekong Delta, the summer monsoon brings 5-6 months of rainfall above 100

mm/mo. October is the wettest month of the year.

The International Rice Research Institute accounts for 80% of the population as
rural and concentrated in the two rice-growing deltas: the Red River Delta in the
north and the Mekong River Delta in the south. Not only is the Mekong Delta the
country’s rice bowil, it could arguably be considered one of the world’s rice bowl
since Vietnam is the second Iargest exporter of rice globally after Thailand. The
IRRI also states Vietham is home to 7.7 million hectares of rice fields with the
Mekong region producing more than 50% of the country’s most important crop.
The region does have flood control measures, drainage and short duration rice

varieties, hence it is an irrigated ecosystem.
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The Mekong is the 12th biggést longest river in the world and is the biggest ri\}er
in Southeast Asia. Its physical geography is described as a “low gradlent large
river flowmg through a basm filled with alluvium ... In the hlghlands of_Chlna,
Laos, Myanmar and Thalland, the slopes are generally ‘either in forests or under
shifting cUitivation. Wet rice is grown in the alluvial plains of the lower Mekong

Delté in Cambodia and Viet Nam, the delta being the most fertile regibn.”,z-

While this deltaic region ié 'riCth fertile natUraIIy-and able to sustain the
production of the country’s cash crop, it is an extremely economically impover-
ishied area where farmers make a couple of dollars per day and infranructure is .
minimal The Amain means ‘of‘ transportation is by boat throUgh the river and its
smaller arterles Among the many issues facmg the country and region are:
envnronmental concerns about slash and burn agrlcultural practices; deforesta-
tlon sonl degradatnon water pollutlon overflshmg, urban densities degradmg
the environment. in Hanoi and Salgon/HCMC high risks of food and water-
bourne diseases; and a growing chasm between the economlc classes of the

rich and poor living on less than $1 a day.

2 = Gupta, Avijit. The Physical Geography of Southeast Asia. New York: Oxford Unlversrty
Press, 2005.
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CREDIT: FTANG
typical street condition in SGN
[PRESENT]

“Vietnam is a densely
populated developing
country that in the last 30
years has had to recover
from the ravages of war,
the toss of financial
support from the old
Soviet Bloc, and the
rigidities of a centrally-
planned economy.”

ClA.gov
¢ GDP $53.61 billion

e Percapita income $2.600

o Counlry pop: 85 million
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CREDIT: ETANG
_transporting bags of harvested
rice by boat along the mekong |

'Th_e map on page 4 shows the IoCati'ons of various ha’rnlets/towns the the

southern part of the country with the former capital, Saigon, boasting a popula-

tion of more than 9 million people. Many of the country’s citizens were born after

1975, after the fall of Saigon, and thus do not have memories of the war. Life has

returned to normal daily routines, although evidence of war-scarred buildings do -

remain in the city. vlzn the Mekong Delta region, it is a past_oral and peaceful

existence without glaring reminders of warfare. And for the hundreds of thou-

sands who fled the country as refugees they have been ‘absorbed into adoptive
countnes The dlagram on page 12 shows the j journey of the Bui family, who

escaped the country shortly after the fall of Saigon, and their encounters and

expenences with Thai plrates living in a refugee camp, moving to Canada, the

’death of the family patriarch, fall from wealth to poverty, and their eventul

resettlement into normal dally life.

Just as this tamily has readjusted to life post the interference 'of' War, the

- country S present condition could also be described as belng inthe stabllrty

phase wrth some residue of the transition phase

M)t

ST i
l[l]h [ ‘)t‘f!\.\ S JH;\




CREDIT: pupius.co.uk
rice farmers working in vietnam

CREDIT: bbc.com

flooding victims in southern
Viet Nam are forced

to abandon their homes

12
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CREDIT: SUNFLOWER MISSION T T
a floating market in Can Tho W
where produce is sold; below:
water buffalo are herded into the
river to bathe

As war is historical interference, flooding is cyclical interference that is naturally
induced and brings with it a host of positive and negative issues. According to
the Department on Environmental and Water Resources Engineering School at
Can Tho University in Viet Nam and the United Nations University Institute for
Environment and Human Security, some of the favorable outcomes are sedi-
ment suppplementation, flushing of toxicity from the acid sulphate soils, reduc-
tion of salinity intrusion, termination of rodents and insects from the rice fields,
and addition to the groundwater storage/water table. Some of the negative
consequences are: death, disease, infrastructural damage and loss of homes.
This flooding, while cyclical and necessary, affects more than the rice industry
and human population sustained in the region. The delta area also supplies
more than 60% of the country’s fish and shrimp production and 80% of the
country’s fruit production. This interference stage disrupts the balance yet is

essential for life.
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[DOMESTIC LIFE: TEMPERATURE_STUDY]

[ivefaceess]

([DOMESTIC LIFE: SMELLS STUDY]

— and access

kving/eaiing/slesping

civashing

_+.-outdoor cooking

tiver access

[DOMESTIC LIFE: HUMIDITY _STUDY]

livingfeaiing/slesping

viewing/vrashing

[Ué[i\‘

bving/eating/slaeping

vigvingiwashing
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After examining the region’s conditions, it became clear that a housintg
:solution for this area would need to have an adaptive response to |ts fluctuatrng
envrronment be constructed of lightweight material that could easily be
: ~transported thru the region’s waterways, and be able to be disassembled/
assembted and deploye_d with rapidity in the event of flooding disaster. Since
" Vietnam is one of the most “disaster prone countries in the world”® this housing
: prototype one refined"ceuld be adapted:and applied to Ioeation's with simitar‘
‘condrtlons and needs in regards to floodlng, tropical storms, storm surges, and
flash floods |

Bamboo a grass mdrgenous to troprcal zones of the world isa Irght-
) vwelght rod hrstorlcally used in the vernacular for home and brrdge constructlon
| asvwell as skyscraper,scaffoldrng througheut, Asia. It»|s-a' hlg:hly versatrle- vegetal
rod and has high resistence to tension, co:mpressi‘on- and deflectio_n'.'_ Further- - -
more, it is reIatiVer‘}inexpensive,' can reach cane maturity. in 20-30 days‘"(\‘rvithin a
‘year at the latest), is abundant and accessible, and is easity processed and”:'
vecvologieal. s | 7 -

As more awareness of sustainable and renewable building practices
comes to the forefront for housing, bamboo as a construction material will surely
: _surface'and gain mass popularity as a traditional option with an historic track

‘record that can be applied with modern architectural sensibilities.

3 Nguyen Huu Ninh. (2007.) “Floodlng in Mekong River Delta, Vietnam.” Ftetrleved 25 Jan.
2009 from Climatic Research Unit of University of East Anglia, UK Web site:
http: //www cru.uea.ac. uk/hempo/annex/cered/HDRO? pdf .

4 Dunkelberg, Klaus. IL 31 Bambus - Bamboo Bamboo as a Bmldlng Materlal Stuttgart
Institute for Lightweight Structures 1985. : ,

s Ibid.

"\‘\ - : 7»il;l{'|1\§ . o : o “‘ - r frtf\im‘
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SOURCE: DUNKELBERG'S IL 31-BAMBUS SBAMBOO

where bamboo typically flourishes

SOURCE: FARRELLY'S THE BOOK OF BAMBOO
hamboo uses

A-Framehouses_acupuncture needies_anchors_a rrows_awnings_bagpipes_ barrels_baskets  beads beds beehives .-
b i k e s _ b | i n d s _ b o a 1 d s
_boats_bolts_bookcases_books_bottles_bowls_bows_boxes_bracelets_bridges_brooms_brushes_buckets_buttons_
cables_cages _candlesticks_canes_canteens_carts_castanets_ caulking_chairs_charcoal_chicken coops (double letter
score!)_oc¢hisels _c¢chopsticks c¢cigarette
holders_clothesracks_colanders_combs_cradles_crates_cribs_crosses_crutches_cups_curtains_ i
dams_deodorizers_desks_diapers_dikes_dirigible_dolls_domes_dowelpins_dustpans_eggcups_engingered
flooring_fans_fences_fenders for ships/docks_fertilizer_firearms_firewood_fishnets_fishing poles_flagpoles_flooring_
f ! u t 3 S f 0 0 d

—/ oo

_forms for concrete_frames f or photos_furniture_gates_greenhouses_ guns_gutters_hairpins_hampers_handles_hats
helmets_hinges_hoops_hookahs_houses_humidors_incense_insect cages_irrigation water wheelfs and p ipes_jackets
] a r S i e a n S j e w e | r

_junks_kiosk_kite frame_lacquerware_ladders_ladles_lampshades_landing docks_fandscaping_lanterns_laundry poles_
levees_light bulb fifament_lofts_looms_markers_masts_mattress_medicines_mills_mobiles_musical i nstruments
_nails_napkin rings_needles for knitting_nets_organs_ornaments_outdoor furniture_oyster cultivation racks_packaging
p a petrpulp _peg s _pens _pill o w s
_pins_pipes_plates_plybamboo_poles_polo balls_polo mallets_posts_pots_propellers_guiltbatting_quilts_racks_rafts_
raincoats_rakes_rattles_rayon_reeds f ori nstruments_reinforcement f or concrete/adobe_rings_roofing_ropes_rulers r

— o

[ R e =)

s ailcovers _sails _ s ake _sandals
scaffolding_scarecrows_screens_shades_sheaths f or knives_shields_shingles_shoehorns_shovels_sieves_skewers_ski
poles_spears_spvlints_slakes_stilts_stooIs_string_swimming pools_tables_tableware_teahouses_tea strainers_tea
w h i s ks _ temnts _tex t il e s _ thatoch
_tiles_tokens_tongue depressors_toothpicks_torches_towers_toys_traps_trays tree houses_trellises_trestles_troughs_

t r v m p e t s _ t u b s _ t w i n e

e B B e B B SR

_umbrella_vase_violin_wagons_walls_waterjugs_waxes_weapons_wheelbarrow_whips_whistles_windbreaks_windmills_
X y | 0 p h 0 n

L

i oo c= = _y0Qa pants yurts zither . A s

SOURCE: FARRELLY'S THE BOOK OF BAMBOO
bamboo pulp magnified 75 x
(guadua angustifolia)
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SOURCE: DUNKELBERG'S IL-31 BAMBUS BAMBOO
bamboo joints commonly used for
rafters and joists; fences and walls
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DESIGN

[a] porosity gradient
_[b] 'permeable membrane - - -
[c] oben/closed plan

[d] flexibility
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scheme 1: layered basket
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scheme 2: twisted dome




26

splice

scheme 3
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bundled arches

scheme 5
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