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ABSTRACT

In  response to the increasing impact  o f  hurr icanes and f looding in 
Houston,  th is  thesis  proposes a res i l ient  and adaptable housing 
solut ion for  d isplaced and low-income residents wi th digni t y, 
e ff ic iency,  and sustainabi l i t y.  The pro ject  is  located in Al ie f ,  a 
cul tural ly  v ibrant ,  e levated neighborhood in southwest  Houston. 
The design incorporates pre fabricated mass t imber modules ,  a 
construct ion method that  is  fast ,  adaptable ,  and environmental ly 
consc ious .  The l ightweight ,  renewable nature o f  t imber ensures 
a low-carbon footprint ,  whi le the skeleton- inf i l l  system offers 
archi tectural  f lex ib i l i t y  to accommodate changing household 
needs .  With the capac i t y  for  approx imately  500 uni ts ,  th is  pro ject 
addresses urgent  housing demands wi thout  compromising 
on qual i t y  or  comfor t .  Beyond mere shel ter,  the development 
emphasizes communit y,  connect ion,  and heal ing.  Shared act iv i t y 
spaces and care ful ly  designed inter iors encourage interact ion, 
col laborat ion,  and a rev i ta l i zed sense of  belonging.  The e lements 
are designed to enhance dai ly  l i fe  and suppor t  long-term wel l-
be ing.  At  i t s  core ,  th is  pro ject  uses archi tecture as a tool  for 
res i l ience ,  br idging the gap between emergency response and 
sustainable l iv ing.  I t  presents a scalable model  for  c i t ies l ike 
Houston,  where c l imate-re lated chal lenges require housing 
solut ions that  are quick ,  sustainable ,  and profoundly human.

Shardul  Suni l  Sangle
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GENERAL AUDIENCE ABSTRACT

In  a c i t y  l ike Houston,  where hurr icanes and f looding are 
becoming more f requent ,  f inding a safe and stable place to 
l ive can fee l  out  o f  reach,  espec ia l ly  for  fami l ies a l ready fac ing 
economic hardship.  This  thesis  explores how archi tecture can 
be par t  o f  the solut ion,  o ffer ing not  just  shel ter  but  a sense 
of  d igni t y,  comfor t ,  and communit y  when i t ’s  needed most .

Set  in  Al ie f ,  a  cul tural ly  r ich and e levated neighborhood in southwest 
Houston,  the pro ject  proposes a modular  housing communit y 
bui l t  wi th pre fabricated mass t imber which is  a sustainable ,  low-
carbon materia l  that  a l lows homes to be assembled quickly  and 
e ff ic ient ly.  With space for  around 500 uni ts ,  the design balances 
speed and affordabi l i t y  wi th beauty and adaptabi l i t y,  creat ing 
homes that  can grow and change wi th the people who l ive in them.

This  isn’ t  only  about  making funct ional  bui ld ings .  I t ’s  about  people . 
The development includes shared spaces that  br ing neighbors 
together,  thoughtfu l  layouts that  suppor t  dai ly  l i fe ,  and design 
choices that  promote heal ing after  loss or  d isplacement .  Ever y 
detai l  is  meant to restore a sense of  belonging and stabi l i t y.

At  i t s  hear t ,  th is  pro ject  bel ieves that  housing can be both a rapid 
response to crisis and a foundation for a better future. It offers a hopeful , 
human-centered model for c it ies l ike Houston, where resi l ience means 
more than rebui ld ing ,  i t  means re imagining how we l ive together.

Shardul  Suni l  Sangle

From Emergency to Permanence:  Evaluating Modular Housing as a Long-Term 
Solution for Disaster Survivors
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INTRODUCTION

Context

Historical Background

Project Objectives

The focus o f  the thesis  centers the design of  modular  housing 
for  d isaster  sur v ivors .  The s i te is  located in Houston,  Texas . 
Due to disasters l ike Hurr icanes katr ina and Bery l  occuring 
in that  region,  the pro jects ser ves as an affordable housing 
wi th the considerat ion for  pre fabricated modular  uni ts .  The 
pro jects a ims to prov ide fac i l i t ies required for  the res idents 
and explores spat ia l  design to enhance the funct ional i t y 
and aesthet ic  appeal  wi th respect  to the modular  system.

The s i te is  located in the southwest  par t  o f  Houston,  state o f  Texas . 
I t  is  s i tuated at  a l i t t le  h igher e levat ion than rest  o f  the Houston. 
The c l imate is  humid and hot  over  most  o f  the year.  The locat ion is 
away f rom the high-r isk f lood zone making i t  sui table for  affordable 
and communal  housing.  The design is  for  s ingle fami ly  and mul t i-
fami ly  dwel l ing.  With the need for  housing and shel ter  for  d isaster 
sur v ivors ,  the pro ject  is  focused on sustainable modular  housing.

This  pro ject  envis ions a res i l ient ,  communit y-centered housing 
development in Al ie f ,  Houston,  designed to ser ve low-income 
residents and disaster  sur v ivors .  At  i t s  core is  a  focus on co-
l iv ing and connect ion,  wi th shared communal  and act iv i t y  spaces 
that  foster  a sense of  belonging and soc ia l  suppor t .  Using 
pre fabricated modular  uni ts ,  the development can accommodate 
approx imately  500 uni ts  including both s ingle- fami ly  and mul t i-
fami ly  households .  The skeleton- inf i l l  construct ion system 
provides a durable f ramework ,  enabl ing f lex ib i l i t y  and rapid 
deployment .  A mass t imber structural  system underscores the 
pro ject ’s  commitment to sustainabi l i t y,  o ffer ing both ecological 
benef i ts  and a warm,  natural  l iv ing environment .  Overal l ,  the 
pro ject  is  not  just  about  shel ter ;  i t ’s  about  creat ing comfor t , 
stabi l i t y,  and new oppor tuni t ies for  people rebui ld ing the ir  l ives .

Houston is  deeply l inked to broader struggles wi th hurr icanes . 
I t  has impacts on the urban landscape and housing strategies . 
Major  storms l ike Hurr icanes Car la ,  Al l ison,  Ike ,  and Harvey have 
underscored the urgent  need for  res i l ient  inf rastructure ,  better 
drainage systems and disaster  ready housing.  The need for 
deployable ,  robust ,  modular and t imber-based structure is necessary.
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Contextual background with timeline Demographic Information on Modular Housing in Houston

Early  Modular  Housing- 

After  World War I I ,  modular  housing gained attent ion in Houston. 
Pre fabricated and k i t  homes were popular  during th is  era .

Companies o ffered mai l-order  pre fabricated homes that  contr ibuted to 
the suburban sprawl around Houston. 

The o i l  boom in the 1970s brought an inf lux o f  workers to Houston 
which caused mobi le homes to be a quick solut ion for  temporar y and 
affordable housing.

Mobi le and Manufactures Homes- 

Disaster  Rel ie f  Modular  Housing- 

Modern Era-

After  Hurr icane Katr ina (2005) and Hurr icane Ike (2008) ,  modular 
housing became cr i t ical  for  d isaster  re l ie f .  FEMA used modular  uni ts 
to house displaced res idents temporari ly.

Nonprof i t s  and private developers have experimented wi th modular 
and t iny home communit ies as a way to combat homelessness and 
housing shor tages .

Recent  modular  designs emphasize sustainabi l i t y,  incorporat ing 
energy-e ff ic ient  systems and c l imate-resi l ient  materia ls .

Use of t imber modules in Houston

Timber room modules are gaining prominence due to the ir  ecological  benef i ts , 
cost-e ff ic iency,  and f lex ib i l i t y.  Pre fabricat ion advances and modular i t y  reduce 
construct ion t ime and costs ,  whi le l ightweight  t imber a l lows for  easier  transpor tat ion 
and soundproof designs .  T imber o ffers  archi tectural  potent ia l  wi th aesthet ic  and 
atmospheric qual i t y,  meet ing urbanizat ion demands for  low-emission housing 
solut ions .

In Houston,  t imber room modules are ideal  for  addressing urban housing shor tages 
dr iven by populat ion growth,  migrat ion,  and changing demographics .  Their  ecological 
benef i ts ,  cost-e ff ic iency,  and rapid construct ion t imel ines make them sui table 
for  low-emission,  affordable housing.  T imber ’s  l ightweight  nature fac i l i tates easy 
transpor tat ion,  whi le pre fabricat ion reduces costs and construct ion t ime.

1960-1980
Early  modular  housing catered to Industr ia l  workers in the o i l  and gas sector.
Predominant ly  Whi te (Non-Hispanic)  males ,  re f lect ing work force demographics o f 
the t ime.
Seasonal  Migrants :

Temporar y modular  housing was used for  migrant  farmworkers and construct ion 
laborers .
Pr imari ly  Hispanic/Lat ino workers ,  espec ia l ly  in  rural  areas surrounding Houston.

Most ly  s ingle men or  smal l  households ,  1-2 people ,  employed in physical ly  demanding 
industr ies .

1990-2010
Modular  housing was introduced in affordable housing pro jects as a need for  the 
earning of  low income fami l ies below minimum Area Median Income (AMI) ,  which 
included Hispanic/Lat ino (44%) and Afr ican American (32%) fami l ies ,  re f lect ing 
Houston’s  economic and rac ia l  d ivers i t y.

Post-disaster  modular  uni ts  were deployed after  hurr icanes l ike Hurr icane Al l ison 
(2001)  and Hurr icane Harvey (2017 ) .  The disaster  sur v ivors included Hispanic/
Lat ino :50%, Afr ican American:35%, Whi te (Non-Hispanic) : 10%, Asian:5%

Areas wi th high usage of  modular  housing included East  End,  Third Ward,  and Al ie f .

2010-present
Modular  housing is  increasingly  used for  permanent suppor t ive housing to ser ve 
indiv iduals  transi t ioning f rom homelessness or  those wi th disabi l i t ies .

The present  ethnic i t y  is  Afr ican American:45%, Hispanic/Lat ino :35%, Whi te (Non-
Hispanic) : 15%, Other :5%,

Veterans and low-income seniors are common users o f  modular  housing pro jects in 
Houston.

Most ly  s ingle indiv iduals  or  couples wi thout  chi ldren.
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PRECEDENTS

There are several  factors between the Uni ted States and European countr ies 
which di f fer  and affect  the success o f  Modular  construct ion in the Uni ted States .

Bui lding Codes & Regulat ions
In  the Uni ted States ,  some states and munic ipal i t ies make modi f icat ions to the model 
bui ld ing code ( The Internat ional  Bui ld ing Code) ,  requir ing modular  construct ion 
to meet var y ing standards .  On the other  hand,  many European countr ies have 
more uni form nat ional  codes ,  fac i l i tat ing broader adopt ion of  modular  methods . 

Construct ion Cul ture & Market  Iner t ia
The Uni ted States  construc t ion industr y  has  a  longstanding pre ference for  t rad i t iona l 
on-s i te  bu i ld ing techniques which makes the cu l tura l  iner t ia  t rans fer  to  modular 
methods chal lenging.  In  contrast ,  countr ies  l ike  Sweden up to  50% o f  bu i ld ings have 
embraced modular  construc t ion.

Financing & Investment Chal lenges
U.S.  f inanc ia l  inst i tu t ions have pre ference towards tradi t ional  construct ion f inanc ing 
models ,  which comprise incremental  payments .  I t  creates chal lenges in securing 
f inanc ing as Modular  construct ion t ypical ly  requires more substant ia l  upfront  investment .

Labor Market  & Costs
The Uni ted States has a large and reasonably pr iced construct ion work force , 
which decreases the f inanc ia l  mot ivat ion to shi ft  towards modular 
construct ion.  On the other  hand,  the higher labor expenses in cer ta in 
European regions make the e ff ic iency o f  modular  techniques more attract ive .

Logist ics & Transpor tat ion
The Uni ted States has compl icat ions to transpor t  large modular  uni ts  due to vast 
geographical  s ize ,  increasing costs .  European countr ies ,  wi th denser populat ions and 
shor ter  d istances between urban centers ,  face fewer logist ical  chal lenges in th is  regard. 

Perception & Aesthet ics
In  the U.S . ,  modular  construct ion is  sometimes assoc iated wi th lower-qual i t y 
structures ,  such as mobi le homes .  This  percept ion hinders i t s  acceptance 
for  mainstream housing pro jects .  To improve publ ic  percept ion,  European 
markets have demonstrated directness to high-qual i t y  modular  designs .

Factors
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Puukuokka Apar tment

Archi tect-  OOPEAA ,  Hels ink i 
Purpose- Residentia l  Complex
Location- Finland
Floor Area- 11065 sq ft
Completed- 2018 

Program-
The pro ject  stands out  due to i t s  innovat ive use o f  room 
modules .  Each apar tment features a facade-fac ing spat ia l 
layer  that  includes a bedroom, l iv ing room, and loggia,  a l l 
contained wi thin a s ingle room module .  A second module 
accommodates the inter ior  spaces ,  such as bathrooms ,  k i tchens , 
and anc i l lar y  areas .  Ut i l i t y  insta l lat ions are integrated into 
the corr idor  wal ls ,  a l lowing for  independent maintenance.

Approach-
The f i rst  phase of  construct ion was completed in just  n ine 
months ,  an essent ia l  advantage given Finland ’s  c l imat ic 
condi t ions .  The room modules were del ivered fu l ly  f i t ted 
wi th inter iors and ex ternal  wal l  structures ,  including wind-
proof ing.  The pre fabricated modular  t imber c ladding was 
insta l led afterward.  Despi te the modular  approach,  the 
sculptural  facade e ffect ive ly  conceals  the construct ion method.

The road-fac ing facades are c lad in black-painted spruce ,  whi le 
the western facade ,  over look ing a smal l  grove ,  features untreated 
larch.  On this  s ide ,  pro ject ing balconies a l ternate wi th glazed 
loggias ,  ex tending the l iv ing spaces o f  the smal ler  apar tments .

The bui ld ing is  equipped wi th a sprinkler  system.  Ins ide ,  the wal ls 
o f  the apar tments and sta i rwel ls  are covered wi th plasterboard. 
However,  in  the f lats ,  the wooden sur faces remain exposed on the 
ce i l ings ,  whi le in the whi te sta i rwel ls ,  the wooden f looring has 
been le ft  v is ib le .

A key focus in the design process was opt imiz ing the ent i re 
product ion and construct ion work f low.  Pre fabricat ing the modules 
not  only  minimized on-si te construct ion t ime but  a lso enabled 
product ion in a control led factor y environment ,  s igni f icant ly 
reducing the structure ’s exposure to weather condit ions and humidit y 
during assembly.  Addi t ional ly,  the wooden façade e lements were 
prefabricated and delivered to the site as ready-to-instal l  components .
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Hotel  Katharinenhof

Archi tect-  Johannes Kaufmann Archi tektur
Purpose- Hospi ta l i t y  Bui ld ing
Location- Austr ia
Construct ion- Cross laminated t imber
Completed- 2017 

Program-
Located in the hear t  o f  Dornbirn ,  the bui ld ing ser ves as an ex tension 
to an ex ist ing hote l .  Due to the ex tremely shor t  construct ion t imel ine , 
a  room module construct ion method was chosen.  The basement 
contains an underground park ing garage ,  whi le the ground f loor 
houses the reception, lobby, k i tchen, breakfast room, and a connection 
to the ex ist ing bui ld ing.  The three upper f loors accommodate 39 
four-star  hote l  rooms ,  designed using three dist inct  room module 
t ypes :  s ingle ,  standard double ,  and superior  double rooms .

Approach-
The sta i rwel l  and l i f t  shaft  were a lso pre fabricated as t imber 
room modules .  The bui ld ing ,  wi th i t s  urban appearance , 
does not  immediate ly  reveal  i t s  t imber construct ion.  At  the 
c l ient ’s  request ,  the cross- laminated t imber structure was 
c lad wi th plasterboard on the inter ior.  This  layer  enhances 
sound insulat ion and provides a f i re safet y encasement for 
the load-bearing e lements .  Vent i lat ion ducts and out le ts  are 
integrated into the ce i l ings o f  the fu l ly  equipped modules .

A seamless metal  facade covers both the re inforced 
concrete base and the room modules ,  h ighl ight ing the 
bui ld ing ’s  structural  r igor.  A deep inc is ion in the volume 
accentuates the entrance ,  whi le the sloping ,  recessed glazed 
facades o f  the hote l  rooms create smal l  balcony niches .

These balconies are suppor ted by slender cross- laminated 
t imber panels ,  sealed and covered wi th a gr id .  The balconies 
were pre fabricated together wi th the modules ,  wi th only  the 
facade sk in being appl ied on-si te .  The module pre fabricat ion 
took four  weeks ,  and the modules were insta l led on the 
base in just  three days .  The ent i re construct ion process , 
including the basement ,  was completed in only  s ix  months .
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Hotel  Jakar ta

Archi tect-  seARCH Archi tects
Purpose- Hospi ta l i t y  Bui ld ing
Location- Nether lands
Floor Area- 17 7600 sq ft
Completed- 2018 

Program-  
Hote l  Jakar ta combines modern,  sustainable archi tecture wi th 
Indonesian- inspired design e lements to create a luxurious 
and eco-fr iendly environment .  The hote l  features 200 rooms , 
wel lness fac i l i t ies ,  a  rooftop garden,  and publ ic  spaces l ike 
a café and sky bar,  a l l  designed to connect  guests wi th nature 
through green facades ,  tropical  p lants ,  and natural  mater ia ls . 

Approach-  
Hote l  Jakar ta incorporates a modular  design approach to streaml ine 
construct ion and enhance e ff ic iency.  The bui ld ing ’s  modular i t y 
primari ly involves the prefabrication of key elements off-site ,  including 
the room modules and cer ta in structural  components ,  such as the 
t imber facades and cross- laminated t imber (CLT ) panels .  These 
modules were produced in control led factor y condi t ions ,  ensuring 
high-qual i t y  standards and reduc ing construct ion t ime on-si te .

The pre fabricated room modules were designed to be fu l ly  f i t ted 
wi th inter ior  features ,  a l lowing for  quick assembly upon arr ival 
at  the s i te .  This  modular  construct ion method contr ibuted to 
the rapid bui ld ing t imel ine ,  wi th the modules being mounted on 
the base structure in just  three days after  del iver y.  The use o f 
pre fabricat ion a lso minimized exposure to weather condi t ions , 
reduc ing potent ia l  de lays and maintain ing the integri t y  o f  mater ia ls .

In  addi t ion to the room modules ,  the facade was a lso modular, 
wi th large panels  o f  t imber and metal  c ladding that  were pre-
assembled off-s i te ,  adding to the bui ld ing ’s  overal l  speed of 
construct ion.  This  modular  approach ensured a high level  o f 
qual i t y  control ,  reduced waste ,  and s igni f icant ly  shor tened the 
construct ion period,  which was completed in only  s ix  months .
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Schindler  Exhibi ton Bui ld ing

Archi tect-  Basel  Burckhardt
Purpose- Off ice and Administrat ion
Location- Swit zer land
Floor Area- 215270 sq ft
Completed- 2020 

Program-
The main focus o f  the bui ld ing is  i t s  exhib i t ion area,  spanning 
several  f loors and designed to immerse v is i tors in Schindler ’s 
advancements in ver t ical  transpor tat ion technology.  The 
interact ive displays combine both digi ta l  and physical  e lements , 
such as the Ci t y  Model ,  which uses augmented real i t y  to 
h ighl ight  Schindler ’s  g lobal  pro jects ,  and the Cube Experience , 
an interact ive space that  te l ls  stor ies about urban mobi l i t y 
and Schindler ’s  contr ibut ion to modern c i t ies .  These areas are 
adaptable ,  featur ing modular  exhib i t ion systems that  can be 
easi ly  reconf igured and updated to incorporate fu ture innovat ions .

Approach-
The Bui ld ing employs modular  e lements that  streaml ine 
construct ion.  Pre fabricated components ,  including inter ior 
wal ls  and ce i l ing structures ,  were created off-s i te and then 
assembled on-si te .  This  method reduced labor t ime ,  minimized 
on-si te d isrupt ions ,  and ensured high-qual i t y  f in ishes .

The bui ld ing ’s  exhib i t ion areas are equipped wi th modular  stands 
and movable par t i t ions ,  a l lowing easy adaptat ion for  var ious 
events and exhib i t ions based on the company ’s  needs .  These 
f lex ib le e lements enable quick reconf igurat ions to accommodate 
di f ferent  insta l lat ions ,  interact ive displays ,  and presentat ions .

The use o f  modular  construct ion suppor ts  the bui ld ing ’s 
sustainabi l i t y  ob ject ives .  Many pre fabricated modules are 
designed wi th energy e ff ic iency in mind.  Energy-e ff ic ient  features , 
such as pre fabricated wal ls ,  l ight ing ,  HVAC,  and solar  power 
integrat ion,  contr ibute to reduc ing energy consumption and 
minimiz ing the environmental  impact  o f  the construct ion process .
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Nakagin Capsule Tower

Archi tect-  K isho Kurokawa
Purpose- Mixed-use Housing
Location- Japan
Construct ion- Pre fabricated modular  housing
Completed- 1972-2022 

Program-
The Nakagin Capsule Tower was a bold experiment in how we 
might  l ive in the fu ture .  I t  was made up of  140 t iny,  se l f-contained 
pods each about the s ize o f  a  smal l  bedroom attached to two 
concrete towers that  held a l l  the ut i l i t ies and e levators .  These 
capsules were designed for  s ingle businessmen.  The big idea 
was that  each uni t  could be removed and replaced over  t ime , 
keeping the bui ld ing f resh and f lex ib le .  But  in real i t y,  none of 
the capsules were ever  swapped out .  Technical  chal lenges ,  h igh 
costs ,  and lack o f  coordinat ion got  in the way.  The tower became 
a cul tural  icon,  admired for  i t s  v is ion o f  modular,  adaptable 
housing ,  even though i t  couldn’ t  qui te del iver  on i t s  promise .

Fai lure-
The Nakagin Capsule Tower was a bold and fasc inat ing idea 
that  s imply couldn’ t  keep up wi th the real  wor ld.  I t  was meant 
to be a f lex ib le ,  fu tur ist ic  bui ld ing where indiv idual  l iv ing 
pods could be removed and replaced over  t ime l ike plugging 
in new par ts  as needed.  But  in pract ice ,  that  v is ion never 
came to l i fe .  The capsules were t ight ly  connected to ut i l i t ies , 
and removing even one proved too complex and expensive . 
What was meant to be adaptable quickly  became stat ic .

Ownership was another b ig hurdle .  Each t iny pod was private ly 
owned,  so any b ig dec is ions l ike renovat ions or  replacements 
required unanimous agreement ,  which was near ly  impossible .  As 
the years passed,  the bui ld ing aged badly.  I t  had outdated systems , 
expensive maintenance needs ,  and even asbestos .  Without  a c lear 
p lan or  suppor t  for  long-term care ,  the bui ld ing slowly fe l l  apar t .

The tower was demol ished in 2022 .  St i l l ,  i t  le ft  behind a power ful 
message that even the most excit ing architectural ideas need practical 
systems ,  shared responsib i l i t y,  and long-term planning to tru ly  work .

FAILED PRECEDENTS
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SIRH

Archi tect-  Claude Prouve
Purpose- Community  Housing
Location- France
Construct ion- Pre fabricated Modular  housing
Completed- 1970-2012
 

Program-  
The SIRH modular housing was designed to address housing shor tages 
in postwar France through the use o f  modular  construct ion.  The idea 
was to create f lex ib le ,  adaptable l iv ing spaces using pre fabricated 
uni ts  that  could be assembled and rearranged as needed,  a l lowing 
for  both shor t-term and long-term housing solut ions .  The program 
aimed to prov ide a more e ff ic ient ,  industr ia l i zed method of 
construct ion by ut i l i z ing pre fabricated modules ,  each consist ing o f 
l iv ing uni ts  that  could be stacked or  a l tered to sui t  d i f ferent  needs . 

Fai lure-  
Claude Prouvé ’s  experimental  bui ld ing was a bold attempt to 
rethink how we could bui ld homes .  The a im was to create a f lex ib le , 
industr ia l  way of  construct ing housing ,  us ing pre fabricated 
modules that  could be stacked and rearranged as needed.  I t  was a 
forward-think ing response to the housing shor tages o f  the postwar 
era,  capturing the spir i t  o f  opt imism and innovat ion of  i t s  t ime.

But  despi te the br i l l iance of  the idea,  th ings didn’ t  go as planned. 
The real i t y  o f  making the modular  system work was more 
compl icated.  Coordinat ing th ings l ike plumbing and ut i l i t ies 
across these modules turned out  to be a major  chal lenge.  Whi le the 
bui ld ing was completed,  i t  was never  used as or ig inal ly  intended. 
F inanc ia l  d i f f icul t ies and a lack o f  widespread suppor t  caused 
the pro ject  to never  gain tract ion and was quiet ly  le ft  behind.

The structure stood unused for  many years be fore being 
demol ished in 2012 .  St i l l ,  even though i t  d idn’ t  succeed,  the 
bui ld ing ser ves as a fasc inat ing example o f  archi tectural 
experimentat ion that  even the most  v is ionary ideas need 
the r ight  condi t ions ,  back ing ,  and t iming to tru ly  come to l i fe .
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The Open Bui ld ing is  an archi tectural  approach 
developed by N.  John Habraken to promote user  control , 
f lex ib i l i t y,  and long term adaptabi l i t y  for  housing and 
urban design.  The main idea div ides the bui ld ing into 
Suppor t  and Inf i l l  layers . 

The Suppor t/  base structure includes the main f rame 
and shared systems .

The Inf i l l  layer  includes inter ior  layouts and f in ishes to 
be customized according to the users .

Key Open Bui ld ing stragegies-

-There are act iv i t y  spaces for  res idents .

-The bui ld ing system has modular  system which can be 
replaced/ rearranged/ recy lced as per  the requirements .

-The separat ion o f  skeleton f rom inf i l ls  ensures 
renovat ions wi thout  the r isk o f  damage.

-There are f lex ib le p ip ing systems for  large scale 
fac i l i t ies .

-The idea encourages longevi t y  and reduced waste .

PRECEDENT

OPEN BUILDING IDEA
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NEXT21

Archi tect-  Yosi t ika UTIDA ,  Shu-Koh-Sha Archi tectural ,  Urban 
Design Studio 
Purpose- Mied-use Housing
Location- Japan
Area- 10,000 SF
Completed- 1994
 

Program-  
The pro ject  is  a  p ioneering example o f  Open Buidl ing pr inc iples , 
designed to adapt to the evolv ing needs of  urban l iv ing. 
In i t i tated by Osaka Gas Co,  Ltd ,  the pro ject  was conceived as 
an experimental  housing complex that  could respond f lex ib ly 
to changing soc ieta l  and indiv idual  requirements .  The pro ject ’s 
design emphasizes environmental  sustainabi l i t y,  energy e ff ic iency 
and the capac i t y  to accomodate diverse l i fest y les over  t ime.

Approach-  
The bui ld ing was div ided into two main par ts-  a sturdy,  long 
last ing structure that  formed the backbone and a customizable 
inter ior  layer  where indiv idual  res idents could shape the ir  own 
spaces .  This  meant people could update ,  rearrange or  even spl i t 
the ir  homes wi thout  affect ing the larger  bui ld ing.  The ex ter ior 
was designed to be f lex ib le .  Windows ,  balconies and wal ls  could 
be changed depending on how residents wanted to use them.

The pro ject  was bui l t  wi th communit y  and sustainabi l i t y  in  mind. 
Shared walkways and open spaces acted l ike ver t ical  neighborhoods , 
encouraging neighbors to interact  natural ly.  The pro ject  tested 
out  eco-fr iendly systems and energy sav ing technologies 
too,  making i t  a  sor t  o f  real- l i fe  experiment in greener l iv ing.

The approach was to bui ld a res i l ient  f ramework that  could 
suppor t  long-term adaptabi l i t y,  user  par t ic ipat ion,  and 
sustainable urban l iv ing ,  a  l iv ing laborator y where housing could 
respond to the changes in soc iet y,  technology and l i fest y le .
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SITE SELECTION

Alief, Houston, Texas

Al ie f  is  a  v ibrant ,  cul tural ly  r ich neighborhood in southwest 
Houston that  s i ts  just  a  l i t t le  h igher than the rest  o f  the c i t y  which 
is  about  79 feet  above sea level .  Whi le i t ’s  on f lat  land,  which can 
make f looding a concern,  i t ’s  not  in  a high-r isk f lood zone.  That , 
a long wi th i t s  centra l  locat ion and strong communit y  t ies ,  makes 
Al ie f  a  meaningful  p lace to bui ld something that  tru ly  helps people .

The s i te has an area about 280,000 square feet  tucked near 
a wet land f i l led wi th trees ,  c lose to publ ic  transpor t ,  and 
not  far  f rom industr ia l  areas that  o ffer  job oppor tuni t ies . 
I t ’s  a l ready home to a smal l  group of  nomadic res idents 
who’ve found a quiet  p lace there .  This  pro ject  is  about 
creat ing a space that  o ffers  comfor t ,  d igni t y,  and oppor tuni t y.

In a c i t y  that ’s  seen i ts  share o f  f loods and displacement , 
th is  space in Al ie f  could become a sanctuary where disaster 
sur v ivors can f ind stabi l i t y  and where local  res idents 
can benef i t  f rom something bui l t  wi th care and purpose .
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DESIGN DEVELOPMENT

Site

Site
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Considerations

Bui lding

Bui ld ing with st i l ts

Modulari t y

Amphitheatre

Bioswale
Bui ld ing with st i l ts
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Hand Sketches
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Concept

Single mass

Separat ion of b locks

Open spaces

Ex tension Ini t ia l  l inear  arrangement

Open space Open space with funct ional  c i rculat ion

Space shi ft ing
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Speci f ic  dimensional  lumbers

Factory 

Publ ic Space

Publ ic Space

Semi-publ ic 
Space

Private Space

Private Space

Private Space

Private Space
Structure assembly Mass t imber fabricat ion

Transpor tat ionProduction to Service Zoning
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Full Occupancy Structure



Full Occupancy Structure
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Half Occupancy Structure
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Site Plan
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Floor layout variation 1

10 20 300
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Floor layout variation 2
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Standard Module

Section

1.  Wood s iding 2 .  Wal l  studs

6.  Compressive mat 7.  Roof 8.  Interior  wal l

3 .  Wal l  studs

5.  T imber beams

4.  Insulat ion
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Double  Height Module

Section

1.  Wood s iding 2 .  Wal l  studs

6.  Compressive mat 7.  Roof 8.  Interior  wal l

3 .  Metal  f lashing

5.  T imber beams

4.  Insulat ion
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Standard Module Double  Height Module
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Section
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Standard Module

Post  base

Bolted Connection

Column cap

Mass Timber beam

Mass Timber Column

Double Height  Module

Exploded View Structural Connection
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Perspective section
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Perspective section
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Isometric view
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Roof Instal lat ion Amphitheatre Sti l t
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Activ i t y  space ClusterRamp
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Inter ior  v iew from double height  moduleInterior  v iew from double height  module 7 2f igure  38



Inter ior  v iew from standard module Interior  v iew from standard module 74f igure  39



Inter ior  v iew from standard module Interior  v iew from standard module 76f igure  38



Communal  Space Communal  Space7 7 78



Communal  Space Passage v iew7 9 80f igure  38
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CONCLUSION

This thesis  demonstrates the transformat ive potent ia l  o f  modular, 
pre fabricated housing as both an immediate response and a long-
term solut ion for  communit ies impacted by c l imate disasters . 
I t  proves that  housing is  more than just  shel ter  and i t  should 
be a catalyst  for  res i l ience ,  heal ing ,  and meaningful  change. 
Through the use o f  pre fabricated mass t imber,  the pro ject  o ffers 
fast ,  susta inable construct ion that  respects the land whi le 
prov iding spaces where people can l ive ,  connect ,  and grow.  With 
adaptable design and a strong focus on communit y,  i t  presents a 
bold ,  scalable v is ion for  urban res i l ience .  As a testament to the 
power o f  modular  housing ,  th is  pro ject  fosters cont inui t y  and 
connect ion in the face o f  d isrupt ion.  This  is  archi tecture that 
responds ,  restores ,  and re imagines c lear ly  for  a better  fu ture .
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