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Abstract:  This 3.5-week studio preparation project was designed to promote the 

generative spatial ideation process using culture-inspired patterns. The 
project invites the students to experiment with the spatial potentials of 
geometric, organic, natural, or technological patterns derived from 
various cultures as devices for shaping spatial organization and for 
crafting multifunctional systems that fulfill functional requirements. 
Ultimately, a series of exercises is built up to create a public open café 
space within a large public space based on the 2D and 3D exploration of 
the culture-inspired patterns as a means of communicating a meaningful 
message to the general public.  

 
Learning Objectives: The primary objectives of this project are to train students (1) to exercise 

their eyes to extract unique design principles imbedded in traditional 
patterns in various cultures based on their culture and design precedent 
studies; (2) to develop two-dimensional and three-dimensional 
exploration skills using sketching and modeling; (3) to experiment with 
how to incorporate forms with space-defining elements and functional 
components that meet programmatic and experiential needs; and (4) to 



acquire the skills necessary to spatially integrate a contemporary 
interpretation of cultural meanings with the proposed design. The project 
also prepares students for the main studio project in terms of developing 
and implementing a spatial concept that guides the design of the project. 
The project emphasizes the importance of an integrative approach that 
merges the creative ideation process with domain specific technical skills 
such as space planning, meeting programmatic requirements, and 
designing experiential spaces. 

  
Criteria:  The Oculus (WTC Transportation Hub), is a new transit hub located within 

the World Trade Center complex, east of the WTC memorial. The Oculus 
was originally designed as a public gathering space; however, except for 
the exceptional scene viewed through the skylight, it has become a 
vacant space for travelers and shoppers without any seating options or 
meaningful activities. Viewed from the mezzanine level of the concourse, 
the space seems empty with no specific function. The current owner of 
the building, Westfield World Trade Center, has been considering the 
possibility of using the main concourse for various events, exhibits, or 
product launches. The client would like to create a piazza where people 
can gather and enjoy refreshments from different parts of the worlds. 
More importantly, the owner would like to use the space as a venue to 
promote the uniqueness and unification of multiple cultures. The plan is 
that a culture-inspired piazza design containing one culture will be 
featured for each season and will continuously alternate with other 
cultures: for instance, during the summer of 2019, Japanese culture-
inspired design and light snack and beverage items may be featured. In 
the fall, German culture-inspired design and light snack and beverage 
items may be presented. 

The space needs a central kiosk where the vendor(s) will serve light snack 
food and beverage items as well as multiple seating spaces. You are 
asked to propose an innovative idea to design the organization of the 
piazza including the kiosk and multifunctional systems that consist of 
seating/tables for dining and a semi-private partitions/display system. 
The system must include a ceiling layer as a means of communicating a 
meaningful message that can be viewed from the mezzanine level of the 
concourse where many travelers will be able to access it from the street 
level. The overall design should be based on your culture-inspired pattern 
development: The design must show the derivation (source) of the 
pattern, the significant meaning, and how it was developed based on 
your contemporary interpretation. The designed pattern as a system can 
impact both the physical devices (micro scale) that define spaces and also 
the organization of the overall space (macro scale).  



The proposed design should include the following: 

• Culture-based Pattern Study: research of cultural patterns and their 
origins and meanings 

• Pattern exploration: descriptions, diagrams, and sketches of your own 
contemporary interpretation and modification, exploration, and 
invention 

• Organization of the piazza: a layout that reflects your pattern study or 
ordering system 

• A kiosk design: one location to accommodate vendor(s) from the 
selected culture. Suggested size: approx. 10’ (depth) x 15’ (length) x 
10’ (height). A transaction counter must be at the longer side. 

• A three-dimensional innovative divider unit as a system must be 
designed based on your pattern exploration, and highlight the three-
dimensionality of the spatial volume defined by the unit.  

• Casual dining chairs & tables for seating, gathering, dining, talking, and 
working (for mobile workers) that will accommodate no less than 100 
people (note: chairs & tables can be integrated with the innovative 
divider units) 

• At least two large group spaces for 8-10 people should be included.  
• Novel ideas to enhance the psychological well-being of travelers (e.g., 

the need for a moment’s pause, visual privacy needs, needs for quiet 
space, other issues related to mental well-being) 

• Materials and construction (include diagrams to show how it works)  
 
 
Process:  Week 1  

M: Introduction of the project, Research on culture (4 patterns & light 
snack and beverage) / precedent study (food kiosk, open café design with 
dividers) 

• Select one culture of your interest and research at least 4 traditional 
patterns and their meanings; light snack food and beverages. For 
pattern research, choose 4 different patterns and describe their 
origins, meanings, and how they are typically used.  

• Organize the precedent study based on categories (e.g., with 
partitions/without partitions, various patterns, different materials, 
different heights, etc.)  

• Study basic dimensions for café seating, table heights, desired distance 
between tables, and kiosk transaction heights, etc.  

• Deliverables (11”x17”): Research on one culture (4 patterns & light 
snack and beverage, 1 page); precedent study (1-2 pages). 

 



W: Pattern Exploration  

• Based on your own contemporary interpretation of the patterns, 
modify (push, pull, nix, merge, repeat, change scale, and transform) 
and explore to invent two-dimensional and three-dimensional 
variations to be used for your design proposal. This is the phase that 
you generate a pool of multiple ideas. Put all judgements aside, and 
exercise your imagination.  

• Deliverables (11” x 17” or larger): Two-dimensional pattern 
exploration – 10 ideas; Three-dimensional pattern exploration – 5 
ideas  
 

F: Design concept; strategies to apply patterns to the units; ideation for 
the organization of the Piazza including the kiosk and the seating units  

• Reflecting on the goal of the project, pattern research, and 
exploration, clarify your design intention with descriptions and 
diagrams: The design must show the derivation (source) of the 
pattern, the significant meaning, and how it was developed based on 
your contemporary interpretation. What is the message the design will 
deliver to the general public? Does the message reflect the meaning of 
the patterns? What kinds of generative approach did you take to 
design the system? (e.g., subtraction/addition, nixing, combination, 
element of surprise, enmesh, etc.) 

• Try several ordering systems to find the best solution for your strategy: 
Centralized? Linear? Radial? Clustered? Grid? Regulating Lines? 
Pattern? How should people move around? Design the basic 
organization of the overall piazza space. Define zones based on the 
provided requirements: food kiosk, spaces for small groups, spaces for 
larger groups, etc. Sketch options on tracing paper using printed floor 
plans.  

• How is the food kiosk related to the seating units? Will the food kiosk 
be completely separated from the casual dining space? How are the 
seating units organized? How is the ceiling layer related to the 
innovative dividers with seating and the kiosk? 

• Deliverables (11” x 17” or larger): Design concept, strategies, and ideas 
for organization of space  

 

Week 2  

M&W: Innovative divider seating/table unit design – 2 options 

• Display & Review (11” x 17” or larger): Research, pattern exploration, 
design concept, strategies, and ideas for organization of space  



• Ideate to propose two design options for an innovative divider 
seating/table unit integrating the most successful option of the 
modified patterns from the pool of ideas. Design one unit and repeat, 
modify, and merge multiple units to accommodate all the needs.  

• Deliverables (11” x 17” or larger): 2 innovative divider seating/table 
unit design idea options (digital models)  

 
F: Select one and refine innovative divider seating/table unit design 

• Select one of the most successful ideas and refine, modify, and 
develop it further to make it an inspiring, thought-provoking, and 
powerful design. 

• Deliverables (11” x 17” or larger): Final innovative divider seating unit 
design  

 

Week 3  

M: Kiosk Design – 2 options  

• Ideate 2 options for the food kiosk design. What kinds of snack food 
items will be displayed and available for purchase? How will they be 
displayed? How should people interact with the kiosk? How should 
people move around?  

• Deliverables (11” x 17” or larger): 2 food kiosk design idea options 
 

W: Select one and refine your Kiosk Design 

• Select one of the most successful ideas and refine, modify, and 
develop it further to make it an inspiring, thought-provoking, and 
powerful design. 

• Deliverables (11” x 17” or larger): Final kiosk design  
 

F: Ceiling layer (or canopy) design (if not integrated with the unit) / 
design refinement  

 

Week 4 

M: Preparation for Presentation 

W: Presentation 
 
 



Presentation  
Method: Deliverables (presentation materials must fit within the designated 

display area of 4’ (w) x6’ (h)) 

 
• Research 
• Design concept statement and diagrams  
• Design Process  
• Layout of the café (floor plan) 
• 1 rendered perspective of the overall space  
• 2 rendered perspectives of the space showing the innovative divider + 

table/seating unit  
• 1 rendered perspective of the kiosk  
• Dimensioned design drawings (plan view, elevation view, side view) of 

innovative divider + table/seating unit and kiosk 
 
 
Evaluation:  Your project will be evaluated by the following criteria:  

• Research: history and meaning of traditional pattern design of selected 
culture  

• Pattern exploration: two-dimensional and three-dimensional pattern 
exploration  

• Design concept and proposed meaning based on contemporary 
interpretation of the culture-inspired pattern  

• Inventive ideas to explore volumetric pattern design as spaces  
• Appropriateness as a café: functional and programmatic requirements  
• Graphic communication  

 
 
Credits:  This project represents 20% of the total studio grade. 
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Project description 
 
 
 

			
World Trade Center Transportation Hub: Santiago Calatrava   
Image from https://calatrava.com/projects/world-trade-center-transportation-hub-new-york.html?view_mode=gallery&image=3        
 
 
 
Overview 
The goal of this project is to experiment with the spatial potentials of culture-inspired geometric, organic, 
natural, or technological patterns as devices for shaping spatial organization and for crafting multifunctional 
systems that consist of seating/tables for casual eating; a semi-private partitions/display system; and a ceiling 
layer as a means of communicating a meaningful message.  
 
Design Challenge 
The Oculus (WTC Transportation Hub), is a new transit hub located within the World Trade Center complex, east 
of the WTC memorial. In addition to serving as a transit hub for the Port Authority Trans Hudson (PATH) rail 
system and multiple New York City subway trains, the building also provides a public gathering space that is 
directly connected to a number of retail stores and is also accessible to indoor pedestrian towers 1, 2, 3, and 4 
and Brookfield Place.  
 
The Oculus was originally designed as a public gathering space; however, except for the exceptional scene 
viewed through the skylight, it has become a vacant space for travelers and shoppers without any seating 
options or meaningful activities. Viewed from the mezzanine level of the concourse, the space seems empty with 
no specific function. The current owner of the building, Westfield World Trade Center, has been considering the 
possibility of using the main concourse for various events, exhibits, or product launches. More importantly, the 
owner would like to use the space as a venue to promote the uniqueness and unification of multiple cultures. 
The plan is that a culture-inspired piazza design containing one culture will be featured for each season and will 
continuously alternate with other cultures: for instance, during the summer of 2019, Japanese culture-inspired 
design and light snack and beverage items may be featured. In the fall, German culture-inspired design and light 
snack and beverage items may be presented. Thousands of people use or visit the Oculus every day, making it 
an excellent event space to capture the attention of people around the world and to deliver a subtle but 
meaningful message. Also, a need has grown for a kind of space where people traveling can experience a 

Examples of various patterns (from top left: Japanese Yagasuri & 
Asanoha; Indian Paisley; Scottish Tartan; Islamic 8-point star; Celtic 
knot)	



moment to pause even for a short period of time in a relatively quiet space, especially because the WTC area is 
always extremely busy with a lot of travelers.   
 
Westfield World Trade Center decided to revisit the original idea of a public gathering space to achieve balance 
between the dual functions as an event space and as an open seating space for travelers and shoppers on the 
move. The client would like to create a piazza where people can gather and enjoy refreshments from different 
parts of the worlds. The space needs a central kiosk where the vendor(s) will serve light snack food and beverage 
items as well as multiple seating spaces. You are asked to propose an innovative idea to design the organization 
of the piazza including the kiosk and multifunctional systems that consist of seating/tables for dining and a semi-
private partitions/display system. The system must include a ceiling layer as a means of communicating a 
meaningful message that can be viewed from the mezzanine level of the concourse where many travelers will be 
able to access it from the street level. The overall design should be based on your culture-inspired pattern 
development: The design must show the derivation (source) of the pattern, the significant meaning, and how it 
was developed based on your contemporary interpretation. The designed pattern as a system can impact both 
the physical devices (micro scale) that define spaces and also the organization of the overall space (macro scale).  
 
 
 
Location 
WTC Transportation Hub 
New York, NY 10006 
 
Programmatic Priority and Requirements 
The proposed design should include the following: 
 

• Culture-based Pattern Study: research of cultural patterns and their origins and meanings 
• Pattern exploration: descriptions, diagrams, and sketches of your own contemporary interpretation and 

modification, exploration, and invention 
• Organization of the piazza: a layout that reflects your pattern study or ordering system 
• A kiosk design: one location to accommodate vendor(s) from the selected culture. Suggested size: 

approx. 10’ (depth) x 15’ (length) x 10’ (height). A transaction counter must be at the longer side. 
• A three-dimensional innovative divider unit as a system must be designed based on your pattern 

exploration, and highlight the three-dimensionality of the spatial volume defined by the unit.  
• Casual dining chairs & tables for seating, gathering, dining, talking, and working (for mobile workers) 

that will accommodate no less than 100 people (note: chairs & tables can be integrated with the 
innovative divider units) 

• At least two large group spaces for 8-10 people should be included.  
• Novel ideas to enhance the psychological well-being of travelers (e.g., the need for a moment’s pause, 

visual privacy needs, needs for quiet space, other issues related to mental well-being) 
• Materials and construction (include diagrams to show how it works)  

 
 
Websites 
Santiago Calatrava Architects & Engineers  
https://calatrava.com/projects/world-trade-center-transportation-hub-new-york.html  
 
Westfield World Trade Center 
https://www.westfield.com/westfieldworldtradecenter/holiday 
 
Pattern Related Books reserved for the project 

• Allen, Jeanne, and Takashi Katano. Designer's guide to Japanese patterns. Vol. 1. Chronicle Books Llc, 1988. 



• Bonner, Jay. Islamic Geometric Patterns: Their Historical Development and Traditional Methods of Construction. 
Springer, 2017: available online 

• Cliff, Stafford. English Style and Decoration: A Sourcebook of Original Designs: with Over 600 Designs, Patterns, and 
Settings in Color and Black-and-white. Thames & Hudson, 2008. 

• Cole, Drusilla. 1000 patterns: Design through the centuries. Chronicle Books, 2003. 
• Decorative Patterns from Italy, The Pepin Press, 2008. 

• Evans, Sian, ed. Pattern design: A period design sourcebook. Anova Books, 2008. 
• Howard, T. L. J., Michael Snodin, and Maurice Howard. Ornament: a social history since 1450. Yale University Press, 

1996. 
• Humbert, Claude. Ornamental design: a source book with 1000 illustrations. Studio, 1970. 
• Indonesian Ornamental Design. Pepin Press, 1998. 

 
 
Main Hall dimensions 
Column free elliptical space: 282 ft long x 115 ft across at its widest point  
Ceiling Height (from the main hall floor to the apex of the skylight): 160 ft  
Suggested project space: within 120 ft long x 60 ft wide x lower than 30 ft high (at the center of the Oculus) 

*This is the maximum boundary of the space you can use. Provide at least 20 feet clearance for the main 
circulation at the perimeter between the retail stores and the space for your proposed design. 

 
 
Project Schedule 
 
Week 1  

M: Introduction of the project, Research on culture (4 patterns & light snack and beverage) / precedent 
study (food kiosk, open café design with dividers) 

• Select one culture of your interest and research at least 4 traditional patterns and their 
meanings; light snack food and beverages. For pattern research, choose 4 different patterns 
and describe their origins, meanings, and the typical use.  

• Organize the precedent study based on categories (e.g., with partitions/without partitions, 
various patterns, different materials, different heights, etc.)  

• Study basic dimensions for café seating, table heights, desired distance between tables, and 
kiosk transaction heights, etc.   

• Deliverables (11”x17”): Research on one culture (4 patterns & light snack and beverage, 1 
page); precedent study (1-2 pages). 
 

 W: Pattern Exploration  
• Based on your own contemporary interpretation of the patterns, modify (push, pull, nix, 

merge, repeat, change scale, and transform) and explore to invent two-dimensional and 
three-dimensional variations to be used for your design proposal. This is the phase that you 
generate a pool of multiple ideas. Put all judgements aside, and exercise your imagination.  

• Deliverables (11” x 17” or larger): Two-dimensional pattern exploration – 10 ideas  
                        Three-dimensional pattern exploration – 5 ideas  

 
F: Design concept; strategies to apply patterns to the units; ideation for the organization of the Piazza 
including the kiosk and the seating units  

• Reflecting on the goal of the project, pattern research, and exploration, clarify your design 
intention with descriptions and diagrams: The design must show the derivation (source) of 
the pattern, the significant meaning, and how it was developed based on your contemporary 
interpretation. 



What is the message the design will deliver to the general public? Should the message 
reflect the meaning of the patterns? What kinds of generative approach did you take to 
design the system? (e.g., subtraction/addition, nixing, combination, element of surprise, 
enmesh, etc.) 

• Try several ordering systems to find the best solution for your strategy: Centralized? Linear? 
Radial? Clustered? Grid? Regulating Lines? Pattern? How should people move around? 
Design the basic organization of the overall piazza space. Define zones based on the 
provided requirements: food kiosk, spaces for small groups, spaces for larger groups, etc. 
Sketch options on tracing paper using printed floor plans.  

• How is the food kiosk related to the seating units? Will the food kiosk be completely 
separated from the casual dining space? How are the seating units organized? How is the 
ceiling layer related to the innovative dividers with seating and the kiosk? 

• Deliverables (11” x 17” or larger): Design concept, strategies, and ideas for organization of 
space  

 
Week 2  
 M&W: Innovative divider seating/table unit design – 2 options 

• Display & Review (11” x 17” or larger): Research, pattern exploration, design concept, 
strategies, and ideas for organization of space  

• Ideate to propose two design options for an innovative divider seating/table unit integrating 
the most successful option of the modified patterns from the pool of ideas. Design one unit 
and repeat, modify, and merge multiple units to accommodate all the needs.  

• Deliverables (11” x 17” or larger): 2 innovative divider seating/table unit design idea options 
(digital models)  
 

 F: Select one and refine innovative divider seating/table unit design 
• Select one of the most successful ideas and refine, modify, develop it further to make it an 

inspiring, thought-provoking, and powerful design. 
• Deliverables (11” x 17” or larger): Final innovative divider seating unit design  

 
Week 3  
 M: Kiosk Design – 2 options  

• Ideate 2 options for the food kiosk design. What kinds of snack food items will be displayed 
and available for purchase? How will they be displayed? How should people interact with 
the kiosk? How should people move around?  

• Deliverables (11” x 17” or larger): 2 food kiosk design idea options 
 
 W: Select one and refine your Kiosk Design 

• Select one of the most successful ideas and refine, modify, and develop it further to make it 
an inspiring, thought-provoking, and powerful design. 

• Deliverables (11” x 17” or larger): Final kiosk design  
 
 F: Ceiling layer (or canopy) design (if not integrated with the unit) / design refinement  
 
Week 4  
 M: Preparation for Presentation 
 W: Presentation  
 
 
 
 



Deliverables 
• Research 
• Design concept statement and diagrams  
• Process  
• Layout of the café (floor plan) 
• 1 rendered perspective of the overall space  
• 2 rendered perspectives of the space showing the innovative divider + table/seating unit  
• 1 rendered perspectives of the kiosk  
• Dimensioned design drawings (plan view, elevation view, side view) of innovative divider + 

table/seating unit and kiosk 
 

 
 
 
Building Site Plan, Floor Plan, and Section 
 
* Drawings (floor plans and section) are available on blackboard.  
 
 

 
 
The Oculus - Lower Level  
 
 
 
 


















