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1. Introduction

I’ve liked assembling things from my early age. The process from fragments 

to the whole brings me a lot of  pleasure. When I make a model or furniture, 

,�PDNH�LW�DV�DQ�DVVHPEO\�RI �GLIIHUHQW�SDUWV�WKDW�ÀW�WRJHWKHU��8VXDOO\��LW�WDNHV�
much more time than to glue or nail things together, but I just can’t help 

thinking the meetings between different parts. 

To assemble a model or furniture successfully, you must consider the tolerance 

in the joint. No matter how tight the joint is, there must be a degree of  

tolerance in it. The tolerance is the balance between the loose and tight. 

,�OLNH�,.($��QRW�DOO�RI �WKHLU�GHVLJQV��EXW�WKHLU�ÁDW�SDFN�DQG�VHOI�DVVHPEOH�
V\VWHPV�UHDOO\�FDSWXUH�P\�LQWHUHVW��7KH�ÀUVW�WLPH�,�VDZ�WKH�´:HGJH�'RZHOµ�
joint in their Lisabo tables, I was excited about this smart design. The joint 

EHWZHHQ�OHJV�DQG�VXUIDFH�LV�GHVLJQHG�IURP�D�À[HG�WROHUDQFH�YDOXH�WR�D�G\QDPLF�
tolerance value, the void around the legs shift from front to back during 

WKH�DVVHPEO\�SURFHVV��7KH�WDEOH�VXUIDFH�DQG�WKH�OHJV�ÀW�WLJKWO\�WRJHWKHU�ZLWK�
friction and gravity, but leave room to maintain the possibility to disassemble. 

The surface and legs give the table an interdependent totality. 

Tolerance — joints (The Wedge Dowel Joint of  IKEA)
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1. Introduction

I found this type of  housing when I travel to and from work on the bus in 

Beijing. I was immediately attracted by their robust facades – the overlap of  

different elements on the facade creates a depth with light and shadow. It stirs 

P\�FXULRVLW\�WR�ÀQG�RXW�ZKDW�LV�LQVLGH��:KHQ�,�JRW�LQVLGH�RQHGD\��,�YLVLWHG�
the gallery, the staircase, not the apartment, then I found the facade elements 

are separated from inside. It is hard to imagine this relationship from outside. 

/DWHU��ZKHQ�,�UHDOL]HG�WKLV�RUJDQL]DWLRQ�ZDV�JHQHUDWHG�E\�WKH�ÀUH�HVFDSLQJ�
norms and economic reasons, I was a little bit disappointed, but I am sure 

of  the spatial qualities in these facades. The horizontal voids between each 

FRUULGRU�FRQQHFW�DGMRLQLQJ�ÁRRUV��DQG�WKH�YHUWLFDO�YRLGV�EHKLQG�WKH�FRUULGRUV�
separate two adjoining apartments. These two surplus void spaces interweave 

with the solid elements to create these particular facades together. I call those 

surplus void space the tolerance space. 

Tolerance — space (Beijing Housing)
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���,GHQWLÀFDWLRQ�RI �WROHUDQFH�VSDFH

2.1 In between 

The tolerance space is a space among the main elements of  the architecture. It acts as a buffer 

zone/the intermedium to connect the different spaces of  the architecture.

2.2 Void 

The tolerance space is a void space. If  this void disappears, the quality of  the space is 

nonexistent. 

The architect Simone Pizzagalli has expressed it as following:

“void contains in itself  all the potential of  the space, all the relation not written and experienced. [..] Void is 

the place of  tension of  something that will be, a space in power, but also the only place where the recollection of  

reality, the composition of  the parts, fragments, of  life can happen.” 1 

2.3 Adaptable / Flexible 

The tolerance space is a gap space clamped by different layers/elements of  the architecture, 

the form of  the tolerance space varies with the transformation of  those layers/elements. 

2.4 Backstage 

The tolerance space is a space behind the scenes. Without the tolerance space, the play of  

architecture loses continuity and become fragments. 

void

gap

threshold

border

surplus

residual

by product

interstitial 

in between

meeting

.

.

.

1
  Simone Pizzagalli, Space, Poetics, Voids (Architectura & Natura Press, 2013)
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���3URSHUWLHV�RI �WROHUDQFH�VSDFH

3.1 Porosity / Penetrable 

The tolerance space improves the living qualities of  the building on different aspects, such as 

lighting, ventilation, view and activity. 

3.2 Construction friendly 

The tolerance space facilitates the construction, making room for the assembly of  different 

components of  the architecture, especially for prefabricated architecture. It is the natural 

position of  structure separation/tolerance joint in large scale architecture.

3.3 The Interdependent totality
2

The tolerance space provides distance to other elements/spaces in the architecture, but keeps 

the totality of  the architecture. 

3.4 The phenomenal transparency
3

The tolerance space gives a hint to the interior space and enriches the spatial depth on facades 

or plans. 

2
  Angela Deuber, The poetics of  space, logic of  material, and the interdependent totality, Lecture in AHO, Oslo, 2014.

    http://kaltura.aho.no/media/t/0_tzqlanxd/361072

3
  Colin Rowe and Robert Slutzky, Transparency, 21.
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0 10 20m
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���)DFWRUV�RI �WROHUDQFH�VSDFH�— Beijing Housing     

Ϭ ϭϬ ϮϬŵ

0 10 20m

This housing is developed from one prototype. The tolerance spaces in this type of  housing 

are varied. The horizontal galleries and vertical patios overlap on the facade. Several layers 

of  tolerance space mix together and weave this complicated facade. The whole building also 

FRQWDLQV�DQRWKHU�DVSHFW�RI �WROHUDQFH�²�WR�ÀW�LQWR�GLIIHUHQW�VLWHV�E\�GLIIHUHQW�WUDQVIRUPDWLRQV��
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0 10 20m

0 10 20m

References - Beijing Housing

Galleries and patios are clamped by the extra circulation 

cores on the north and ordinary staircases and apartment 

units on the south. The patio provide the light, view and 

ventilation for the kitchen and bathroom of  the apartment 

unit. The gallery are the connection of  two escaping 

routes. Both of  the tolerance spaces maintain the void 

status waiting for something to happen. 

Straight linear type:
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0 10 20m

0 10 20m

References - Beijing Housing

The housing located on the corner of  the block, close to 

the fourth ring road of  Beijing. The galleries and patios 

act as a buffer zone to reduce the noise on the road. They 

transform to the curve shape to follow the particular site 

situation.

Curve type:
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0 10 20m

0 10 20m

References - Beijing Housing

7KH�8�W\SH�KRXVLQJ�IRUPV�D�PRUH�FORVHG�EORFN�ZLWK�
housing building on three sides and some public facilities 

in the center. The galleries and patios act as an interstitial 

layer to separate the private and public space but also keep 

a degree of  connecting between them.

U type:
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Different tolerance spaces have different properties. Different properties give different roles 

to the tolerance spaces to collaborate with other spaces in whole architecture. For now I sum 

XS�WKRVH�SURSHUWLHV�WR�ÀYH�DVSHFWV��ERUGHU��OLJKW��ZLQG��YLHZ��DQG�DFWLYLW\��

I categorize these references to better grasp the core of  the tolerance space. Some tolerance 

spaces also contain other aspects/qualities. 

%\�DQDO\VLQJ�WKHVH�UHIHUHQFHV��,�DLP�WR�ÀQG�SULQFLSOHV�WR�GLUHFW�VWXG\�PRGHOV�LQ�WKH�EHJLQQLQJ�
of  the diploma semester. These principles are generated from the different relations among 

elements. 

Border Light

Sección constructiva transversal / Cross construction section

!"#$%$&'"()"(*%($&"'&+"($,-./"
&01/,2."&3,(4%--,

567685695

:#,(;.%(%&0<=>&?,/1.,1,--.&00
@(,/A"&<-B./.&C&01/,2."&3,(4%--,

569D8569E

Wind View Activitiy

229228

Planta par tipo reformada / Typical even floor plan. TransformedPlanta par tipo original / Typical even floor plan. Original

Planta impar tipo reformada / Typical odd floor plan. TransformedPlanta impar tipo original / Typical odd floor plan. Original

Las nuevas ventanas correderas, de suelo a techo, se abren a los jardines de invierno y son las
encargadas de cerrar la superficie calefactada de los apartamentos. Los jardines de invierno lle-
van un cerramiento exterior de paneles móviles de policarbonato transparente. Sin calefacción,
funcionan como espacios de amortiguación y como una doble piel eficiente —térmica y acústi-
camente— pero son, ante todo, espacios placenteros que pueden utilizarse a lo largo de todo el
año. Este sistema de doble fachada se completa con la incorporación de unas cortinas específi-
cas que son una parte integral para la  mejora del confort:  cortinas de aislamiento térmico en el
interior, sombras reflejadas en los jardines de invierno. 

The new sliding double-glazed bay windows, from floor to ceiling, open onto the winter gardens. They close
off the apartments· heated space. The winter gardens are closed by transparent polycarbonate mobile walls.
Unheated, they act as a buffer space and a double skin that is thermally and acoustically efficient, but
they are above all pleasant spaces that can be used most of the year. This double façade system is com-
pleted by specific curtains that are an integral part of improving the comfort level: insulating interior cur-
tains on rods, reflecting shades in the winter gardens. 

Transformación / Transformation

Tipo 2: Apartamento de 42 m2 (estar 21 m2) / Type 2: Apartment 42 m2 (living 21 m2) Tipo 2: Apartamento de 42 m2 (estar 16 m2) / Type 2: Apartment 42 m2 (living 16 m2)

Tipo 3: Apartamento de 83 m2 (estar 33 m2) / Type 3: Apartment 83 m2 (living 33 m2)Tipo 4: Apartamento de 99 m2 (estar 41 m2) / Type 4: Apartment 99 m2 (living 41 m2)

Ascensor con paradas en rellanos alternos / Lift with stops on alternative landings

Existente / Existing

Proyecto / Project

Tipo 3: Apartamento de 54 m2 (estar 18 m2) / Type 3: Apartment 54 m2 (living 18 m2) Tipo 3: Apartamento de 54 m2 (estar 18 m2) / Type 3: Apartment 54 m2 (living 18 m2)

Tipo 3: Apartamento de 73 m2 (estar 30 m2) / Type 3: Apartment 73 m2 (living 30 m2)Tipo 4: Apartamento de 92 m2 (estar 37 m2) / Type 4: Apartment 92 m2 (living 37 m2)

Ampliación de 3 m de jardín de invierno + balcón / 3 meter-wide winter garden + balcony Ampliación de 3 m de jardín de invierno + balcón / 3 meter-wide winter garden + balcony Acceso a seminivel con nuevo ascensor / Access to semi-level with new lift

Transformación / Transformation

Ampliación de 3 m de jardín de invierno + balcón / 3 meter-wide winter garden + balcony Ampliación de 3 m de jardín de invierno + balcón / 3 meter-wide winter garden + balcony Dos ascensores por rellano / Two lifts per landing

Existente / Existing

Proyecto / Project

Abrir el muro de fachada / Opening the façade wall

PROCESO DE CONSTRUCCIÓN

1a. Prolongación del forjado. Formación de un jardín de invierno + balcón
1b. Prolongación del forjado. Adición de un tramo de 18 m2 a la vivienda + balcón
1c. Prolongación del forjado. Adición de dos tramos de 18 m2 a la vivienda + balcón
2. Extracción de fachada
3. Extracción de divisorias para la instalación de un nuevo ascensor
4. Recuperación del local técnico en el rellano 
5. Extracción de divisorias 
6. Adición de divisorias

BUILDING PROCESS

1a. Extension of the floor slab. Formation of a winter garden + balcony
1b. Extension of the floor slab. Addition of an 18 m2 extension strip to the flat + balcony 
1c.  Extension of the floor slab. Addition of two 18 m2 extension strips to the flat + balcony
2. Removal of the façade 
3. Removal of partitions for the installation of a new lift 
4. Rehabilitation of the technical room on the landing 
5. Removal of partitions 
6. Addition of partitions
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6JKU�JQWUG��FGUKIPGF�HQT�C�EQWRNG�CPF�VJGKT�VYQ�EJKNFTGP��KU�NQECVGF�KP�C�SWKGV�TGUKFGPVKCN
FKUVTKEV��$QVJ�JWUDCPF�CPF�YKHG�CTG�RTKOCT[�UEJQQN�VGCEJGTU��CPF�VJG[�PGGFGF�C�JQWUG
GSWKRRGF�YKVJ�C�URCEKQWU�UVWF[�VQ�RTGRCTG�VJGKT�ENCUUGU�DWV�CNUQ�JCXG�C�TQWIJ�KFGC�QH
VJGKT�HCOKN[pU�OQXGOGPVU�CV�CNN�VKOGU�
6JG�VYQ�UVQTG[�DWKNFKPI�QP�C�USWCTG�RNCP�KU�TQWIJN[�KP�VJG�EGPVTG�QH�VJG�NQV��UWTTQWPFGF
D[�C�ICTFGP��6JG�DGFTQQOU�CPF�DCVJTQQOU�CTG�QP� VJG�ITQWPF�HNQQT��CPF�VJG� NKXKPI�
FKPKPI�CPF�MKVEJGP�CTGCU�CTG�QP�VJG�WRRGT�NGXGN�
+P�VJG�EGPVTG�QH�VJG�JQWUG�VJGTG�KU�CP�CVTKWO�EQXGTGF�D[�C�UM[NKIJV��YKVJ�C�NCTIG�VCDNG
VJCV�QEEWRKGU�VJG�GPVKTG�URCEG�
6JKU�URNGPFKF�ITQWPF�HNQQT�URCEG�VCDNG��YJKEJ�UGGOU�VQ�DG�QWVUKFG��YQTMU�NKMG�C�UGEQPF
NKXKPI�TQQO��$GKPI�UWTTQWPFGF�D[�VJG�QVJGT�TQQOU��KV�ETGCVGU�C�NQQUG�EQPPGEVKQP�COQPIUV
VJG�RTKXCVG�TQQOU�CPF�DGVYGGP�VJG�VYQ�HNQQTU��;QW�ECP�UKV�KP�C�EJCKT�CV�VJG�EQTPGT�QH�VJG
VCDNG�YKVJ�VJG�NQYGT�RCTV�QH�[QWT�DQF[�KP�C�UOCNN�RTKXCVG�TQQO�CPF�VJG�WRRGT�RCTV�KP�VJG
OCIPKHKEGPV�NCTIG�VCDNG�URCEG��CPF�VJWU�GZRGTKGPEG�VYQ�URCVKCN�UECNGU�CV�VJG�UCOG�VKOG�

Plano de situación / Site plan

Sección / Section

'UVC�ECUC��FKUGÎCFC�RCTC�WPC�RCTGLC�[�UWU�FQU�JKLQU��UG�GORNC\C�GP�WP�VTCPSWKNQ
DCTTKQ� TGUKFGPEKCN��6CPVQ�GN�OCTKFQ�EQOQ� NC�GURQUC�UQP�RTQHGUQTGU�GP�WPC
GUEWGNC�RTKOCTKC��[�PGEGUKVCDCP�WPC�ECUC�GSWKRCFC�EQP�WP�GURCEKQUQ�GUVWFKQ
RCTC�NC�RTGRCTCEKÐP�FG�OCVGTKCN�FKF¾EVKEQ�GP�GN�SWG�GP�VQFQ�OQOGPVQ�RWFKGTCP
VGPGT�WPC�RGTEGREKÐP�FKHWUC�FG�NQU�OQXKOKGPVQU�FG�NC�HCOKNKC���
'N�GFKHKEKQ��FG�FQU�RNCPVCU�EWCFTCFCU��UG�UKV×C�CRTQZKOCFCOGPVG�GP�GN�EGPVTQ
FGN�UQNCT��TQFGCFQ�FGN�LCTFÊP��.QU�FQTOKVQTKQU�[�NQU�DCÎQU�FG�NC�ECUC�UG�UKV×CP
GP�RNCPVC�DCLC��[�NCU�\QPC�FG�GUVCT��EQOGFQT�[�EQEKPC�GP�GN�PKXGN�UWRGTKQT��
'P�GN�EGPVTQ�FG�NC�ECUC�UG�FKURQPG�WP�CVTKQ��uEWDKGTVQ�RQT�WP�NWEGTPCTKQu�GP
GN�SWG�UG�KPUVCNC�WPC�ITCP�OGUC�SWG�QEWRC�NC�VQVCNKFCF�FGN�GURCEKQ��
'UVG�GURNßPFKFQ�GURCEKQ�OGUC�GP�RNCPVC�DCLC��SWG�RCTGEG�GUVCT�GP�GN�GZVGTKQT�
HWPEKQPC�EQOQ�WPC�UGIWPFC�UCNC�FG�GUVCT��[�CN�GPEQPVTCTUG�TQFGCFQ�RQT�NCU
QVTCU�JCDKVCEKQPGU��GUVCDNGEG�WPC�TGNCLCFC�EQPGZKÐP�GPVTG�NCU�FGRGPFGPEKCU
RTKXCFCU�[�GPVTG�NCU�FQU�RNCPVCU��7PQ�RWGFG�UGPVCTUG�GP�WPC�UKNNC�GP�NC�GUSWKPC
FG�NC�OGUC�EQP�NC�RCTVG�KPHGTKQT�FGN�EWGTRQ�GP�WPC�RGSWGÎC�JCDKVCEKÐP�RTKXCFC
[�NC�RCTVG�UWRGTKQT�GP�GN�CORNKQ�[�OCIPÊHKEQ�GURCEKQ�FG�NC�OGUC��[�GZRGTKOGPVCT
FQU�GUECNCU�GURCEKCNGU�FKHGTGPVGU�CN�OKUOQ�VKGORQ��
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The space is a preparation for the next space behind it. You will perceive another 

sense of  territory after it. It acts as a threshold between two or more spaces. 

The space is created for better light conditions or the atmosphere of  the adjoining 

spaces.

The space is created for better ventilation of  the adjoining spaces. 

The space exists for view connection, separation or transformation. 

The space acts as a backstage/vessel containing the circulation and activities to 

support the operation of  the whole architecture. 

���)DFWRUV�RI �WROHUDQFH�VSDFH�—  Other References

Border:

Light:

Wind:

View:

Activity:
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Trenton Bath House _ Louis Kahn, Anne Tyng _ 1954-1959
5 10m0

References -- Border

Quartiere IACP Mangiagalli II _ Franco Albini & Ignazio Gardella _ 1950-1952
5 10m0

!"#$%$&'"()"(*%($&"'&+"($,-./"
&01/,2."&3,(4%--,

567685695

:#,(;.%(%&0<=>&?,/1.,1,--.&00
@(,/A"&<-B./.&C&01/,2."&3,(4%--,

569D8569E

The tolerance space is transitional border between the public and private space. 

It provide a preparation period to adjust your mood before you enter another territory.
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5 10m0
Kunsthaus Bregenz _ Peter Zumthur _ 1990-1997

References -- Light

1 2m0

Sección constructiva transversal / Cross construction section

House in a Forest _ Go Hasegawa _ 2005-2006

7KH�WROHUDQFH�VSDFH�ÀOWHUV�WKH�GLUHFW�OLJKW�IRUP�RXWVLGH�WR�VRIW�OLJKW�LQVLGH��
 It create a different atmosphere for the adjoining space. 
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5 10m0%DLW�8U�5RXI �0RVTXH�B�0DULQD�7DEDVVXP�B�����

References -- Wind

1 2m0
Shoin-zukuri _ Japanese residential architecture

The tolerance space is a tunnel to allow air go through and adjust the temperature inside.



5 10m

26 27

0
Glass Pavilion at Toledo Museum of  Art _ SANAA _ 2001-2006

References -- View
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6JKU�JQWUG��FGUKIPGF�HQT�C�EQWRNG�CPF�VJGKT�VYQ�EJKNFTGP��KU�NQECVGF�KP�C�SWKGV�TGUKFGPVKCN
FKUVTKEV��$QVJ�JWUDCPF�CPF�YKHG�CTG�RTKOCT[�UEJQQN�VGCEJGTU��CPF�VJG[�PGGFGF�C�JQWUG
GSWKRRGF�YKVJ�C�URCEKQWU�UVWF[�VQ�RTGRCTG�VJGKT�ENCUUGU�DWV�CNUQ�JCXG�C�TQWIJ�KFGC�QH
VJGKT�HCOKN[pU�OQXGOGPVU�CV�CNN�VKOGU�
6JG�VYQ�UVQTG[�DWKNFKPI�QP�C�USWCTG�RNCP�KU�TQWIJN[�KP�VJG�EGPVTG�QH�VJG�NQV��UWTTQWPFGF
D[�C�ICTFGP��6JG�DGFTQQOU�CPF�DCVJTQQOU�CTG�QP� VJG�ITQWPF�HNQQT��CPF�VJG� NKXKPI�
FKPKPI�CPF�MKVEJGP�CTGCU�CTG�QP�VJG�WRRGT�NGXGN�
+P�VJG�EGPVTG�QH�VJG�JQWUG�VJGTG�KU�CP�CVTKWO�EQXGTGF�D[�C�UM[NKIJV��YKVJ�C�NCTIG�VCDNG
VJCV�QEEWRKGU�VJG�GPVKTG�URCEG�
6JKU�URNGPFKF�ITQWPF�HNQQT�URCEG�VCDNG��YJKEJ�UGGOU�VQ�DG�QWVUKFG��YQTMU�NKMG�C�UGEQPF
NKXKPI�TQQO��$GKPI�UWTTQWPFGF�D[�VJG�QVJGT�TQQOU��KV�ETGCVGU�C�NQQUG�EQPPGEVKQP�COQPIUV
VJG�RTKXCVG�TQQOU�CPF�DGVYGGP�VJG�VYQ�HNQQTU��;QW�ECP�UKV�KP�C�EJCKT�CV�VJG�EQTPGT�QH�VJG
VCDNG�YKVJ�VJG�NQYGT�RCTV�QH�[QWT�DQF[�KP�C�UOCNN�RTKXCVG�TQQO�CPF�VJG�WRRGT�RCTV�KP�VJG
OCIPKHKEGPV�NCTIG�VCDNG�URCEG��CPF�VJWU�GZRGTKGPEG�VYQ�URCVKCN�UECNGU�CV�VJG�UCOG�VKOG�

Plano de situación / Site plan

Sección / Section

'UVC�ECUC��FKUGÎCFC�RCTC�WPC�RCTGLC�[�UWU�FQU�JKLQU��UG�GORNC\C�GP�WP�VTCPSWKNQ
DCTTKQ� TGUKFGPEKCN��6CPVQ�GN�OCTKFQ�EQOQ� NC�GURQUC�UQP�RTQHGUQTGU�GP�WPC
GUEWGNC�RTKOCTKC��[�PGEGUKVCDCP�WPC�ECUC�GSWKRCFC�EQP�WP�GURCEKQUQ�GUVWFKQ
RCTC�NC�RTGRCTCEKÐP�FG�OCVGTKCN�FKF¾EVKEQ�GP�GN�SWG�GP�VQFQ�OQOGPVQ�RWFKGTCP
VGPGT�WPC�RGTEGREKÐP�FKHWUC�FG�NQU�OQXKOKGPVQU�FG�NC�HCOKNKC���
'N�GFKHKEKQ��FG�FQU�RNCPVCU�EWCFTCFCU��UG�UKV×C�CRTQZKOCFCOGPVG�GP�GN�EGPVTQ
FGN�UQNCT��TQFGCFQ�FGN�LCTFÊP��.QU�FQTOKVQTKQU�[�NQU�DCÎQU�FG�NC�ECUC�UG�UKV×CP
GP�RNCPVC�DCLC��[�NCU�\QPC�FG�GUVCT��EQOGFQT�[�EQEKPC�GP�GN�PKXGN�UWRGTKQT��
'P�GN�EGPVTQ�FG�NC�ECUC�UG�FKURQPG�WP�CVTKQ��uEWDKGTVQ�RQT�WP�NWEGTPCTKQu�GP
GN�SWG�UG�KPUVCNC�WPC�ITCP�OGUC�SWG�QEWRC�NC�VQVCNKFCF�FGN�GURCEKQ��
'UVG�GURNßPFKFQ�GURCEKQ�OGUC�GP�RNCPVC�DCLC��SWG�RCTGEG�GUVCT�GP�GN�GZVGTKQT�
HWPEKQPC�EQOQ�WPC�UGIWPFC�UCNC�FG�GUVCT��[�CN�GPEQPVTCTUG�TQFGCFQ�RQT�NCU
QVTCU�JCDKVCEKQPGU��GUVCDNGEG�WPC�TGNCLCFC�EQPGZKÐP�GPVTG�NCU�FGRGPFGPEKCU
RTKXCFCU�[�GPVTG�NCU�FQU�RNCPVCU��7PQ�RWGFG�UGPVCTUG�GP�WPC�UKNNC�GP�NC�GUSWKPC
FG�NC�OGUC�EQP�NC�RCTVG�KPHGTKQT�FGN�EWGTRQ�GP�WPC�RGSWGÎC�JCDKVCEKÐP�RTKXCFC
[�NC�RCTVG�UWRGTKQT�GP�GN�CORNKQ�[�OCIPÊHKEQ�GURCEKQ�FG�NC�OGUC��[�GZRGTKOGPVCT
FQU�GUECNCU�GURCEKCNGU�FKHGTGPVGU�CN�OKUOQ�VKGORQ��
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1 2m0
House in Sakuradai _ Go Hasegawa _ 2005-2006

The tolerance space connects different views from separated spaces. 

It is a void space with views communication and transformation. 
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Proceso de construcción / Building process

A fin de asegurar la permanencia de los inquilinos en sus viviendas durante las obras, las amplia-
ciones deben construirse con gran rapidez. La ampliación se basa en un principio de repetición,
prefabricación y ligereza de componentes. Los módulos de 7 x 3,3 metros son estructuras metá-
licas que incluyen el suelo, el techo, la doble fachada del jardín de invierno y el balcón. Construidos
fuera de obra, se transportan en camiones y se instalan en la obra. El ensamblaje se produce de
abajo a arriba mediante la superposición de los módulos. 
La fachada existente se desmontó de forma gradual a fin de posibilitar la conexión de los módu-
los a la estructura existente. Una vez estabilizados, se procedió al desmontaje de cada tramo de
fachada interior, al montaje de las carpinterías correderas, a los trabajos de acabado y sellados
de juntas, y a la colocación de las mamparas divisorias en los jardines de invierno.

To make sure that the renters can stay in their apartments during the construction work, the extensions
must be rapidly built. The construction of the extensions is envisaged based on the principle of repetitive,
prefabricated and light modules. The modules, 7 m x 3.2 m [23 ft. x 10.5 ft.], are metal structures and com-
prise the floor, the ceiling, the double façade of the winter garden and the balcony. They are manufac-
tured off site, transported by truck and installed directly on the site. They will be assembled from the
ground up by superimposing the modules.
The existing exterior façade will be dismounted gradually in order to permit the connection of the mod-
ules to the existing structure. Once the modules are stabilized, the interior façade will be dismounted and
the sliding glass panels installed, as well as the finishing work, joining and separating walls between the
winter gardens.
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Planta par tipo reformada / Typical even floor plan. TransformedPlanta par tipo original / Typical even floor plan. Original

Planta impar tipo reformada / Typical odd floor plan. TransformedPlanta impar tipo original / Typical odd floor plan. Original

Las nuevas ventanas correderas, de suelo a techo, se abren a los jardines de invierno y son las
encargadas de cerrar la superficie calefactada de los apartamentos. Los jardines de invierno lle-
van un cerramiento exterior de paneles móviles de policarbonato transparente. Sin calefacción,
funcionan como espacios de amortiguación y como una doble piel eficiente —térmica y acústi-
camente— pero son, ante todo, espacios placenteros que pueden utilizarse a lo largo de todo el
año. Este sistema de doble fachada se completa con la incorporación de unas cortinas específi-
cas que son una parte integral para la  mejora del confort:  cortinas de aislamiento térmico en el
interior, sombras reflejadas en los jardines de invierno. 

The new sliding double-glazed bay windows, from floor to ceiling, open onto the winter gardens. They close
off the apartments· heated space. The winter gardens are closed by transparent polycarbonate mobile walls.
Unheated, they act as a buffer space and a double skin that is thermally and acoustically efficient, but
they are above all pleasant spaces that can be used most of the year. This double façade system is com-
pleted by specific curtains that are an integral part of improving the comfort level: insulating interior cur-
tains on rods, reflecting shades in the winter gardens. 

Transformación / Transformation

Tipo 2: Apartamento de 42 m2 (estar 21 m2) / Type 2: Apartment 42 m2 (living 21 m2) Tipo 2: Apartamento de 42 m2 (estar 16 m2) / Type 2: Apartment 42 m2 (living 16 m2)

Tipo 3: Apartamento de 83 m2 (estar 33 m2) / Type 3: Apartment 83 m2 (living 33 m2)Tipo 4: Apartamento de 99 m2 (estar 41 m2) / Type 4: Apartment 99 m2 (living 41 m2)

Ascensor con paradas en rellanos alternos / Lift with stops on alternative landings

Existente / Existing

Proyecto / Project

Tipo 3: Apartamento de 54 m2 (estar 18 m2) / Type 3: Apartment 54 m2 (living 18 m2) Tipo 3: Apartamento de 54 m2 (estar 18 m2) / Type 3: Apartment 54 m2 (living 18 m2)

Tipo 3: Apartamento de 73 m2 (estar 30 m2) / Type 3: Apartment 73 m2 (living 30 m2)Tipo 4: Apartamento de 92 m2 (estar 37 m2) / Type 4: Apartment 92 m2 (living 37 m2)

Ampliación de 3 m de jardín de invierno + balcón / 3 meter-wide winter garden + balcony Ampliación de 3 m de jardín de invierno + balcón / 3 meter-wide winter garden + balcony Acceso a seminivel con nuevo ascensor / Access to semi-level with new lift

Transformación / Transformation

Ampliación de 3 m de jardín de invierno + balcón / 3 meter-wide winter garden + balcony Ampliación de 3 m de jardín de invierno + balcón / 3 meter-wide winter garden + balcony Dos ascensores por rellano / Two lifts per landing

Existente / Existing

Proyecto / Project

Abrir el muro de fachada / Opening the façade wall

PROCESO DE CONSTRUCCIÓN

1a. Prolongación del forjado. Formación de un jardín de invierno + balcón
1b. Prolongación del forjado. Adición de un tramo de 18 m2 a la vivienda + balcón
1c. Prolongación del forjado. Adición de dos tramos de 18 m2 a la vivienda + balcón
2. Extracción de fachada
3. Extracción de divisorias para la instalación de un nuevo ascensor
4. Recuperación del local técnico en el rellano 
5. Extracción de divisorias 
6. Adición de divisorias

BUILDING PROCESS

1a. Extension of the floor slab. Formation of a winter garden + balcony
1b. Extension of the floor slab. Addition of an 18 m2 extension strip to the flat + balcony 
1c.  Extension of the floor slab. Addition of two 18 m2 extension strips to the flat + balcony
2. Removal of the façade 
3. Removal of partitions for the installation of a new lift 
4. Rehabilitation of the technical room on the landing 
5. Removal of partitions 
6. Addition of partitions

5 10m0
Transformation of  Bois-le-Prêtre Tower _ Lacaton & Vassal _ 2005-2011

References -- Activity

1 2m0
S House _ SANAA _ 1995-1996

The corridors and balconies around the building are non-programmed spaces to connect 

other activities inside the building and keep proper functioning of  other spaces.



Phase 2:  Atlas of  Tolerance space
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Contents

1. Column

2. Hall 

3. Passage 
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The Atlas is a collection of  some fragments (spaces/objects/sceneries…) 

relevant to the Tolerance theme by photography, drawings and texts. I make 

an observation trip and collect these fragments during the summer holidays 

before the diploma semester. The collection of  these fragments will become 

an archive to direct/inspire the next phase.

I concentrated on three types of  tolerance spaces/objects: Column, Hall and 

3DVVDJH��,�FKRRVH�WKHVH�WKHUH�EHFDXVH�ÀUVW�RI �DOO��WKH\�DUH�DOO�LQGHSHQGHQW�
space inside the building or in urban environment. They are all containers, 

maintian the void state/capacity to accommodate different possible situations/

activities inside themselves. Second, they can become connection elements to 

LQÁXHQFH�DGMRLQLQJ�FRPSRQHQWV��7KH�WROHUDQFH�VSDFHV�H[LVW�LQVLGH�WKHPVHOYHV�
and the surroundings in the same time.
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A column is a tolerance space of  force.

A column likes a tree, it could be a start point of  a space. 

It connects the ceiling and ground, transmit force from top to bottom. 

It is a vessel of  force transmission. 

Single column has no direction, it anchors space around it. 

When columns come in groups of  two or more, the boundary of  space appears, 

different space arise around columns.

Column
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Different sections of  the column express different force 

transmission inside the column. Different parts of  the column 

have different relations with the space around it: the bottom 

part is thin and exposed to the surrounding space. The top 

part extends two wings to connect beams, covers space around 

it and form an anchored corner.

Oberwesel Station Platform, Germany 0 0.5 1m
0.5 1m0
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The column cap was bitten by the beams with different spans 

requirments. This broadened cap of  the column maintains a 

tolerance possibility to adjust the beams heights, positions and 

directions. 

Parkering Mølla P-hus, Oslo
0 0.5 1m

0.5 1m0
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When the solid column cap dissolved to the frame, airs get 

inside the cap and form a space. Similar section and material 

bring an ambiguity between the column and beam. 

Cross Chapel, Venice _ Terunobu Fujimori _ 2018
0 0.5 1m

0.5 1m0
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:LWK�WKH�ÁRRU�OHYHO�OLIWHG��WKH�FDS�IUDPHV�EHFRPH�FROXPQV��
the hanging space in the cap come to the ground.

Sliperiloftet/Pulp mill attic, Kistefos _ Peder Hansen _ 1890

axo_need to update
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3DLUV�RI �FROXPQV�HPSKDVLV�WKH�GHSWK�RI �WKH�ÀHOG�LQVLGH�WKLV�
passage. Columns detach from the walls brings individuality 

to the columns and passage. The gaps are the by-products of  

the idea of  interdepend elements, only allow views, wind and 

sound, shadow and light to go through.

Social Housing in Giudecca Venezia _ Aldo Rossi _ 1983 1 2m0
1 2m0



14 15

The narrow corridor between the two columns is a gap 

between the cloister and courtyard. One column support the 

cloister with the inside wall, another one become the element 

of  the courtyard facade.

The Palladian Cloister, Fondazione Giorgio Cini, Venice _ Andrea Palladio _ 17th 1 2m0
1 2m0
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The columns covered by two layer of  glass windows, hiding in 

this transparent facade both from interior and exterior view. 

The greenery inside this narrow greenhouse blur the boundary 

of  inside and outside.

Villa Necchi Campiglio, Milan _ Piero Portaluppi _ 1935 1 2m0
1 2m0
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A hall is a empty room enclosed by walls, waiting for activities.

A hall likes a hollow column. It has no direction neither. It is a centralized space. 

The walls cover the hall are surfaces of  this hollow column. 

These surfaces maintain a degree of thickness. It like the grooves on the Greek 

FROXPQV�VXUIDFH��ELWH�WKH�ERXQGDU\�RI �WKH�KDOO��DQG�H[SHQG�WKH�LQÁXHQFH�IURP�WKH�
center to surrounding, on the other hand, introduce the outside to inside.

Hall
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Four tunnels extend from the loggias, and one oculus skylight connect the 

central hall with the exterior environment, introduce light, view and wind 

inside the building. The hall is the main tolerance space unprogrammmed 

for various activities.  Four staircases in the corners as the interstitial spaces 

among the circular hall and surrounding rooms anchor the hall in the centre, 

and connect activities among different levels. It become the secendery 

tolerance space behind the main tolerance space.

Villa La Rotonda, Vicenza _ Andrea Palladio _ 1571
5 10m0
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Four openning on the four sides of  the hall, and four staircases hide inside 

four corners. This small entrance hall is penetrated by light and circulation 

from eight directions. 

Zionskirche, Berlin _ August Orth _ 1873
2.5 5m0
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A passage is a tunnel enclosed by continous walls/colonnades with clear direction. 

$�SDVVDJH�OLNHV�D�KRUL]RQWDO�FROXPQ��WUDQVLPLWV�ÁRZ�LQVWHDG�RI �IRUFH�
Contrast with outside, the passage is always more narrower, closer and darker. 

It is a dilated border seperates two larger spaces and connects another two larger spaces. 

Passage
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The silhouettes of  structure overlap on the framed landscape. The space 

between the structure elements and elevation opennings break the two-

dimentional effect in the dark environment. 

Hallingskeid Station Platform, Norway

axo_need to update
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The continous arches form the main structure of  this bridge. Some parts of  

the ground follow the main structure and some parts not. The structure and 

the ground interlace togather.

The curved ground twist the space and views.

Skeleton of  the facade covers on the structure.

Überseebrücke, Hamburg _ HCE Eggers _ 1927

axo_need to update
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Two different accesses connects the end of  the under corridor and intervine 

outside. The column in the middle of  the under corridor pre-divide the space 

and circulation to different destinations.

Sotoportego del million, Venice

axo_need to update



Phase 3:  Spatial study of  Tolerance space



1

Based on the Atlas, I start to make objects to represent the space qualities of  
these tolerance spaces. The Objects are not simple rebuild the fragments, they 
absorb the traits of  fragments and generate the new body. 
I made four objects named them with the same title of  the Atlas: Column, 
+DOO�DQG�3DVVDJH��,W�GRHVQ
W�PHDQ�HDFK�REMHFW�RQO\�LQVSLUH�LQÁXHQFH�E\�WKH�
same type of  fragements. One object may contain characters from other types 
in some aspects.

The four objects maintain some common characters as follows:

Structure: 
They consist of  the skeleten(the core) and the skin(the envelop). The skeleton 
is the main structure to resist compression. The skin is hanging/strianing on 
the skeleton, enclosing the space and seperate the inside and outside.

Material:
The skeleton made by the solid walnut and the skin is made by 0.6mm birch 
SO\ZRRG��'XH�WR�WKH�WKLQ�WKLFNQHVV��WKH�VNLQ�LV�WUDQVOXFHQW�DQG�ÀOWHU�WKH�OLJKW�
from outside to inside.

Cosntruction:
The skeleton and skin are independent structures in each object. They are 
detach in most part, only connect together with some particular joints.

Space:
Most part of  the object is enclosed by the skin. The skeleton and joints are 
hide behind the skin, only exposed on particular edges, ends and gaps.  The 
light is diffuse inside the object through these slits. 

Contents

1. Column

2. Hall 

3. Passage_1

4. Passage_2 

2

12

22

32
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Tolerance spaces not only stay inside the column, but also exist around it.  
When the space anchored by the column, the column no long only exists for 
the column, it becomes the director hides behind the space, organises the 
relations on stage.  

Column



4 5

The column grows up from the central bottom, split to four branches from the middle height, 
and connects by the cross beam on the top. It supports the ground, ceiling and hangs four L 
shape walls. The walls clamp the column in the center and form four seperated space assist 
ZLWK�ÁRRU�DQG�FHLOLQJ�LQ�IRXU�FRUQHUV��7KH�FROXPQ�WUDQVIRUPV�IURP�RQH�VROLG�SRLQW�RQ�WKH�
bottom to a void reversed pyramid on the top. Each branch of  the column occupys one gaps 
between adjoining corners. 0.1 0.2m0
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0.1m0
Plans 0.1m0Section
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A hall can never be a airtight hollow column. 
It is a hollow column with various outlets, 
or it is a solid column maintains high porosity. 
There is no columns inside the hall, the hall is the column.

Hall



14 15

The Hall is enclosed by four walls, each wall is supported by the tilted column rises from the 
middle of  each edge on the bottom. These four tilted columns coverge on the top and clamps 
the cross beam. The wall's thickness is changing from bottom to top gradually: from one line 
on the bottom to a mouth shape opening on the top, so the hall's shape is transforming with 
it: from a square on the bottom to a cross opening on the top.  0.1 0.2m0
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20 21
0.1m0

Plans Section 0.1m0
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The cross structure divide the passage to four quarters in section.
A passage with four entrances and outlets. 
The four passages constrain each others and connect by the skeleton.
Four passages converge in one on the ends.
The role of  skeleton changes from the dividion from the ends to connection 
in the middle. 

Passage_1
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0.1 0.2m0
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30 31
0.1m0

Plan 0.1m0Sections
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A passage starts from one wall.
A wall is a minimal passage. The passage is a dilated wall.
When a passage is growing in a passage, the continue wall was broken and the 
light come in, a light passage appears between the two passages.
The shift of  light follows the shift of  walls, lighting the shift of  the structure.

Passage_2
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0.1 0.2m0
0.1 0.2m0
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Plan 0.1m0 0.1m0Sections


