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  ABSTRACT    

 

The need has increased to use modern building materials to support the construction 

formulations of buildings as a result of progresses that spanned the various construction 

styles and sustainability efforts of the architectural construction; these efforts aimed at 

increasing buildingsefficiency, savingand producing alternative power sources, reducing 

costs and ensuring the ease of implementation and maintenance due to their role in 

reducing the pollution of nature and resource waste. 

The purpose of this research is to observe the modern shell encasements of the 

vacuum construction and their progress between the end of 20th century and the beginning 

of 21th century, byaddressing the shell fabricsdefinition, their types, selection criteria, 

materialsspecification; and perform an analytical study of some modern shell encasement 

buildings to evaluatethis encasement type in terms of functionality and innovation. 

The research has concluded the importance of the modified, modern building 

materials in saving power and natural resources, increasing the efficiency of the functional 

performance, contributing to the modern, innovative structure of the various buildingtypes, 

and emphasizing the importance of adapting this experience and reaching the optimum 

utilization waysin various buildings and construction structurestypes. 

 

Key Word :Membrane structures, light weight roofing, Architecture flexibility   

 

                                                           
Assistant Professor, Department of Architecture Design, Tishreen University, Lattakia, Syria. 
 Assistant Professor, Tishreen University, Lattakia, Syria. 
 Postgraduate Student, Department of Architecture Design, Tishreen University, Lattakia, Syria. 



593 
 

  
1

(Texere, textilis )

                                                           
1Textile in architecture(master's thesis), TerhiKristiinaKuusisto 



 2[1] [2] [7] 

3

                                                           
2[1] [2][7] 
3

Tipi
[2] 

Yort
[2]

[2]
[2]



599 
 

4F

5David Geiger 6Horst 
Berger

7

,

 

8EETF 9,PVC 10,PTFE 

                                                           
4

5

6

7

 
8ETFE 
9PVC 

10PTFE

[11] 
[11]

 
[11] 



11

 PVC chloride)-vinyl-Poly

PVC

PVC
 PTFE)ethylenefluoro -tetra-(poly:

PTFE
Teflon 

 ethylene)ETFE-fluoro-tetra-(ethylene   

                                                           
11[3] [4] [5] [2] 

PVC

PVC [11] 

PTFEPVC

PTFE PTFE [11]

ETFE 

ETFE

ETFE [11]



104 
 

ETFE

-  
-  
-  
-  
-  
-  
- 

[2] [7] [11]

  



 

PTFE

  

1,5-2Kg
 

PVC 
PTFE ETFE 

  

PVC 
  

 



105 
 

PVC 

 Cleaning/ 

PTFE,PVC ETFE
 

  

ETFEPTFE

  

PVC
ETFEPTFE

[10][11]



ETFE PVC 
PTFE

[10]

  

[10] ETFE[10]ePTFE
[10]PVC[10]HDPE 



103 
 

[10]

-  

 
 

 
 

  



-  
 

-  

/Eden Garden  UK/
/Sails in the Desert Australia /

USAGood Shepherd Lutheran church
 San Diego Conventions Centers-USA

-  
-  
- 

 
- 

 
- 

/UK Eden Garden /[8] [9]

:
 

 
 

. 
 

.  
 

.[9] 



103 
 

 12 
  
  
  
  
  

  

 

(ETFE)

.

                                                           
12 

 [9] 



.
  

 

[7] 

[7]

[9] [9] 

[12] 



109 
 

Yulara , Australia  /Sails in the Desert  
1984/ 

 



 PVC
 

 

 

 

  
PVC

  

PVC
 

  
PVC

PVC 

 
  

[7] 

[7]



USAGood Shepherd Lutheran church
Fresno

[7] 

  

[7]
 

[7]



144 
 

  

  

 

[7] 

[7]

 San Diego Conventions Centers-USA

[7] 

 

 

 
[7] 



  

[7]
 

 

[7]

  

  

 

  
  



145 
 

  
  
 

 
  
  
  
  
  
  
  
  
 

 

  
 

 
 

 
  

 



References: 

[1] Supartono,FX ; Zhongli,LI ; Xiujiang,W. MEMBRANE STRUCTURE: A 

MODERN AND AESTHETIC STRUCTURAL SYSTEM. seminar. 

Indonesia.2011.p(2-7) 

[2] Kuusisto ,T.K. Textile in architecture. Master degree, Tampere University of 

Technology, Finland. 2010. p(21-44)  

[3] Tensile Fabric roof structures, PTFE coated Glass cloth- ArchitenLandrell 

associates limlited 

[4] Wilson, A. ETFE: The New Fabric Roof. Interface Magazine. January 2009.P(1-2) 

[5] Tanno,S . ETFE foil cushion as an alternative to glass for atriums and rooflights . 

London. P(357-360) 

[6] SCHLAICH,J ; BERGERMANN,R ; SOBEK,W.Tensile Membrane Structures. 

invited lecture in the lass congress. Madrid .sep 1989. P(1-32) 

[7] Tian,D.Membrane Materials and Membrane Structures in Architecture. Master 

degree,Sheffield University, England. sep 2011.p(1-7)(38-41)(71-81) 

[8] Bissegger ,K.  The Eden Project. Case Study Spring. 2006 

[9] Jones,A ; Hunt, A ; Guthrie, A. Creating the Garden of Eden Engineering the 

world’s largest greenhouse. The Royal Academy of Engineering. January 2003. 

P(1-22) 

[10] Alshaikh R, said N, issa Y. Contemporary vision of architecture that is in harmony 

with its place. Tishreen University Journal for Research and Scientific Studies - 

Engineering Sciences Series;2011; 33: 223–241. 

[11] Supartono,FX ; Zhongli,LI ; Xiujiang,W. MEMBRANE STRUCTURE: A 

MODERN AND AESTHETIC STRUCTURAL SYSTEM. seminar. 

Indonesia.2011.p(2-7) 

[12] Safwan AlAssaf, A Conceptual Model for housing Planning Information System, 

Arab Cities Organization (G.C.A.C.O) 10th, Dubai 3, 1994, 2475-2524. 

[13] Kuusisto ,T.K. Textile in architecture. Master degree, Tampere University of 

Technology, Finland. 2010. p(21-44) 

[14] Safwan AlAssaf, Methods of Predicting Housing Requirements for Local Housing 

Policy in Syria , Beirut Arab University Publication, 1995,137-155. 

[15] Tensile Fabric roof structures, PTFE coated Glass cloth- ArchitenLandrell 

associates limlited 



143 
 

[16] Safwan AlAssaf, Data and Information requirements for Housing Planning, Arab 

Cities Organization (G.C.A.C.O) 10th, Dubai 3,1994, 2445-2473. 

[17] Wilson, A. ETFE: The New Fabric Roof. Interface Magazine. January 2009.P(1-2) 

[18] Tanno,S . ETFE foil cushion as an alternative to glass for atriums and rooflights . 

London. P(357-360) 

[19] SCHLAICH,J ; BERGERMANN,R ; SOBEK,W.Tensile Membrane Structures. 

invited lecture in the lass congress. Madrid .sep 1989. P(1-32) 

[20] Tian,D.Membrane Materials and Membrane Structures in Architecture. Master 

degree,Sheffield University, England. sep 2011.p(1-7)(38-41)(71-81) 

[21] Bissegger ,K. The Eden Project. Case Study Spring. 2006 

[22] Safwan AlAssaf, Towards Better Climatic Responses in Architectural and Urban 

Design, College of Architecture, Al Baath University,2002. 

[23] Safwan AlAssaf, An Intelligent Spatial Data Base for Strategic Housing 

Management, International Regional and Planning Studies / Middle East Forum, 

1996, 41-61. 

[24] Jones,A ; Hunt, A ; Guthrie, A. Creating the Garden of Eden Engineering the 

world’s largest greenhouse. The Royal Academy of Engineering. January 2003. 

P(1-22) 

 

 المواقع الإلكترونية 

1- 7/6/2013 <www.thecontinuingarchitect.com> 

2- 7/6/2013 <www.tensinet.com> 

3- 7/6/2013http://www.cornwall-calling.co.uk/eden-project-cornwall.ht 

http://www.thecontinuingarchitect.com/
http://www.tensinet.com/

