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The erosion of public spaces for exchange 



Programming elements

academic researchacademic research

research applicationresearch application

Design
Solar, wind energy collection, Recycled material for new construction, Art 
center/Forum

Transportation
 Car share program initiative

Parking
 Two Parking Structures

Open Spaces
Large regional park located within a .5 mile, Bustling community plaza, 
hosts ice skating and open air concerts

Belmar
Lakewood, Colorado
Open to the public: 2004
Site: 120 acre (.25mi x .30mi) 
Walk Score: 89

Design
Amphitheater, Boca art museum, Post o�ce, Public art, Cultural center

Transportation
 Bus Route along Perimeter

Parking
 Four parking structures, Free Parking 

Open Spaces
 Concert Lawn hosts community, civic and commercial events, Formal 
nodes, No adjacent open park space

Mizner Park
Boca Raton, Florida
Open to the public: 1991
Site: 62 acre (.17mi x .45mi) 
Walk score: 88

Design
 Open air mall concept, Convention center, Civic buildings, Mixed-use 
buildings

Transportation
 Bus Route Along Perimeter

Parking
 Subterranean, Open 24-hours, Validation available for user, Non-Restricted

Open Spaces
 Med Size event space in heart of site, Community park .5 miles away, Plazas 
and open spaces located near civic spaces 

The Paseo
Pasadena, California
Open to the public: 2001
Site: 100 acres (.25mi x .5mi) 
Walk Score: 97

Design
 70/100 locally owned businesses, Post o�ce, Library, School, Town hall

Transportation
 Regional bus connection
Parking
 Various small lots w/ no consolidated structure
Open Spaces

 Variety of small plazas and open spaces. Hosts community events 
throughout the year Farmer market, music, and block parties 

Mashpee Commons
Mashpee, Massachusetts
Open to the public:   1986
Site: 77 acre (.25mi x .25mi) 
Walk score: 63

The ubiquitous suburban shopping mall scattered along the limits of American cities have been fading across the landscape since the 
1960s. This decline has accelerated in recent years as online retail has surged. Because shopping malls have generalizable locations and 
footprints and a nearly identical hierarchy of ingress and egress locations, they are ideal for this type of digital network analysis. These 
prototypical building forms have been analyzed in a multitude of case studies and traditional design research, resulting in new models 
used for retro�tting and repairing suburban excesses (Dunham-Jones, 2011 and Tachieva, G. 2010). However, recent innovations in the 
retail sector have usurped many of the regular bene�ts of urban in�ll, and a new responsive archetype is needed. What better way than 
harnessing the algorithms that guide your car to direct a more walkable, safe and e�cient re-design.  

This research applies the two-dimensional path of travel prediction software (Rhino + Grasshopper) to existing mall sites as a mechanism 
to extract the most connective routes and suitable residual spaces for future uses. The data obtained can then be analyzed to dictate the 
most appropriate forms and locations for open areas, paths and nodes, stormwater infrastructure and maximize pedestrian movement 
and future retail opportunities. This work seeks to create a methodology which can be replicated for in�ll projects of prototypical 
suburban shopping mall sites in the future.  

We propose a dynamic pedestrian routing model for maximizing e�ciencies and uses when applied to prototypical shopping malls. The 
results suggest a new responsive model that can reduce walking distances between necessary uses, harness path prediction software, and 
guide the performance of landscape and building systems on similar suburban sites.

 *Fischer, D., Montoya, C., Song, Y. 2019. “Utlilizing two-dimensional path of travel prediction software to maximize e�ciency and desirable in�ll of declining shopping mall sites.” 
  Sacramento, California: CELA

People and commerce share a long standing 
symbiotic relationship, which can be rooted 
back to the earliest of formations of cities. 
Classic marketplaces, such as agoras, were 
the centers of life and a crucial component of 
a city’s urban fabric. The exchange of goods, 
ideas and services occurred there. Agoras, 
morphed into town squares and ultimately 
downtowns. While the scenes and names 
changed with time the people factor 
remained the same. The rapid suburban 
expansion of the mid-1990s overwhelmed 
American cities and put economic pressures 
on downtowns across the country. Historical 
marketplaces began to morph into 
ubiquitous suburban shopping malls. Malls 
attempted to simulate the right atmosphere 
and arti�cially program the user’s 
experience. This formula proved successful 
for a small period of time; but for the last two 
decades shopping malls, along with the 

The following retro�tted mall site case studies were analyzed utilizing the design standards set forth in the Urban Repair 
Manual, by Galina Tachieva. The following list will be used as a basic design metric:
  
 In�ll Design- The introduction of new bulding types and uses.
  Transportation- The repair or reconnection of thoroughfares to increase site access.
  Parking- The rationalizing and downsizing of overscaled parking lots.
  Open Spaces- De�ne and inject open spaces within the in�ll design.  

Common design components derived from this case study assessment will be utilized to create a set of design project 
elements  to be pursued in the design implementation.    

case study researchcase study research

Thesis abstract Harnessing the algorithms 
that guide your car to direct 
a more walkable, safe, and 
efficient re-design.
   (Fischer, Montoya, Song, 2019)

Mix-use Buildings
 Retail/O�ce or Retail/Housing Buildings. Ensure 
the open space around it matches building 
typology appropriately.

Cultural/Events Center
 Buildings or spaces that allow large congregations 
of people. This will require a large footprint, but be 
�exible to remain available for other uses.

Civic Services
 Program Civic entities within the site to attract a 
more diverse group of users. Post O�ce, DOT, 
libraries, etc.

Parking Structures
 Consolidate parking by building up parking 
structures to support site needs.

Neigborhood Park
 Can be placed adjacent to the event center to 
create a multipurpose green space. Provide Ice 
Skating or other multi-seasonal activities to keep 
the space activate throughout the seasons.

Centrally Located Plaza
 Place of convergence, sitting opportunities, 
Interactive Water feature.

Emerging Transportation 
 Understand and plan for transportation needs of 
the future. Uber/Lyft pick up services, bike and 
scooter share programs.

Rapid Bus Connections
 Public transit connection required to allow for 
better connectivity. Enhance main thoroughfare 
to allow for better mobility of buses and program 
an e�cient stop. 

entire retail sector, have experienced a 
sustained decline. The emergence of online 
shopping, which made the experience for 
shoppers seamless and expedient, is largely 
held responsible for this decline. This 
negative trend has created an economic 
pressure on retail development. Developers 
and designers around the globe are creating 
models and guidelines, looking for a 
solution to curb their decline. A favored 
technique borrows from urbanist design 
language. These interventions focus on 
increasing density, adding site amenities, 
and implementing new methods of 
advertising to incentivize user participation. 
However, these guidelines have been 
exhausted and we continue to see retail 
chains of all sizes close their doors or �le for 
bankruptcy on a weekly basis. This 
ine�ectiveness, raises the need for a new 
archetype in the language methodology of 
design.

This thesis explores an area of in�ll design 
that remains unexplored. The concept of 
expediting movement, easing transaction 
and encouraging civic exchanges in in�ll 
design speci�cally the redesign of retail 
spaces. The site of shopping malls are largely 
generic in dimensionality and building 
footprint, making them an ideal candidate 
for the application of a predictive path of 
travel network analysis software. The goal of 
this thesis is to produce a new methodology 
for in�ll design. A methodology which can 
be replicated in similar sites across the 
country.     

Utilizing research by John J. Fruin on optimal pedestrian movement 
through space, the perimeter of the site was filled with equally 
spaced points of origin to represent a suitable level-of-service C. 
A hexagonal grid draped over the site acted as the movement 
network. The parameters for the network analysis produced a total 
of 520 unique paths of travel. The hierarchy of each circle represents 
its level of use in a range of 01 - 83 times of use.

A network was extrapolated from the analysis, giving the researcher 
a template from which to begin the conceptual design process. 
Having this result as the driving mechanism for design, allows 
for the optimization of circulation, exchange, and open spaces in 
design solution.  

SITE BASE MODEL 

INITAL ANALYSIS

ROUTES AND HIERARCHY

EXTRAPOLATED NETWORK FROM DATA

The test site is approximately 5-million square feet of contiguous 
private property. With an almost 2 mile perimeter to its nearly rect-
angular boundaries, the mall building structure itself rests at the 
heart of the site. An inventory of all site elements, parking stalls, 
minor structures, entryways, and interior corridors were drawn in a 
two-dimensional plane.

This layering allowed us to extrapolate the most used route sec-
tions and be able to rank them into 7 levels of routing density. The 
next step was to remove excess data from the model. As this study 
focused primarily on exterior patterns of movement, we excluded 
data gathered from interior corridors of the mall structure. The spa-
tial data was tabulated and coded by color range.
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master plan
 reimagining the WEst Acres Mall site 

(e) west acres mall

(e) best buy

(e) food court
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(E) target
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PROPOSED INFILLEXISTING SITE 

PARTITIONED BUILDING TYPES

CONNECTIVE NETWORK

PARKING + UTILITY ACCESS

PLAZA TYPOLOGY

GREENSPACE TYPOLOGY

ESTIMATED NEW BUILT SQUARE FOOTAGE 
 ≈ 7,500,000 sq.ft.

ESTIMATED NEW OPEN SPACE  SQUARE FOOTAGE 
 ≈1,600,000 sq.ft.

PEDESTRIAN CORRIDORS TO BE  NO LESS THAN 20’  WIDE, 
SIDEWALKS TO BE NO LESS THAN 10’ IN ALL OTHER 
INSTANCES 

ELEVATED BIKE LANE ON ALL VEHICLE THOURUGHFARES 
TO BE NO LESS THAN 9’ WIDE

TRANSIT HUBS TO SUPPORT APP BASED RIDE SHARE 
TRANSPORTATION AND PUBLIC TRANSIT

ESTIMATED DESIGNATED PLAZA SPACE SQUARE FOOTAGE
 ≈580,000 sq.ft

ESTIMATED LEASEABLE SQUARE FOOTAGE 
 ≈4,100,000 sq.ft.

CIVIC
≈576,000 sq.ft.

BUSINESS
≈1,014,000  sq.ft

RESIDENTIAL
≈2,030,000 sq.ft.

RETAIL
≈480,000

PROJECT GOALS INCLUDED
 

To directly apply research findings, in an effort to have optimal 
connectivity throughout the generated design
 
To create high performing public spaces along the connective network, to 
provide users with the necessary stimulus to make the site their own 

To compartmentalize parking and maintain adequate levels needed  to 
support infill

The culminated design achieved the desired projects goals, as 
illustrated by the diagramatic design components and site design. 

SITE BOUNDARY PERIMETER
 ≈110 Acres

EXISTING MALL SQUARE FOOTAGE
≈790,000 sq.ft.

PARKING COUNT
≈5,000 INDIVIUAL SPOTS

NO MIX-USE BUILDINGS  PRESENT

ESTIMATED ADDED PARKING SPOT COUNT WITH 
PROPOSED STRUCTURES   

 ≈6,400 INDIVIDUAL SPOTS

ESTIMATED DESIGNATED GREENSPACE SQUARE FOOTAGE   
 ≈1,020,000 sq.ft.



west acres hub
 a center of activity for the entire day

Grab-n-Go eating

elevated plaza  slab 

pedestrian/utility corridor 
along perimeter 

late night retail/commercial 
store fronts small event stage w/ lawn  

rideshare dropoff/pickup +
Open Air Market space

splash fountain
+ play area 

post office and office space 

sec / B 
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(e) JcPenny

(e) MAcy’s 



west acres square w/ bus stop scene

wEEKEND open air market space scene

mall to public square section
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west acres square
 an open canvas for user to define and interpret 

large focal sculpture

elevated plaza  slab 

formal plaza planting
light speciment tree
-Ie. Japanese MAple or
 NDSU PAper Birch 

rapid bus station 

rideshare dropoff/pickup +
Open Air Market space

seating and lighting fixture   

movable seating opportunity    

Pocket Plaza
w/ water feature

det / a  

sec / a 
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The erosion of public spaces for exchange 

Programming elements

academic researchacademic research

research applicationresearch application

Design
Solar, wind energy collection, Recycled material for new construction, Art 
center/Forum

Transportation
 Car share program initiative

Parking
 Two Parking Structures

Open Spaces
Large regional park located within a .5 mile, Bustling community plaza, 
hosts ice skating and open air concerts

Belmar
Lakewood, Colorado
Open to the public: 2004
Site: 120 acre (.25mi x .30mi) 
Walk Score: 89

Design
Amphitheater, Boca art museum, Post o�ce, Public art, Cultural center

Transportation
 Bus Route along Perimeter

Parking
 Four parking structures, Free Parking 

Open Spaces
 Concert Lawn hosts community, civic and commercial events, Formal 
nodes, No adjacent open park space

Mizner Park
Boca Raton, Florida
Open to the public: 1991
Site: 62 acre (.17mi x .45mi) 
Walk score: 88

Design
 Open air mall concept, Convention center, Civic buildings, Mixed-use 
buildings

Transportation
 Bus Route Along Perimeter

Parking
 Subterranean, Open 24-hours, Validation available for user, Non-Restricted

Open Spaces
 Med Size event space in heart of site, Community park .5 miles away, Plazas 
and open spaces located near civic spaces 

The Paseo
Pasadena, California
Open to the public: 2001
Site: 100 acres (.25mi x .5mi) 
Walk Score: 97

Design
 70/100 locally owned businesses, Post o�ce, Library, School, Town hall

Transportation
 Regional bus connection
Parking
 Various small lots w/ no consolidated structure
Open Spaces

 Variety of small plazas and open spaces. Hosts community events 
throughout the year Farmer market, music, and block parties 

Mashpee Commons
Mashpee, Massachusetts
Open to the public:   1986
Site: 77 acre (.25mi x .25mi) 
Walk score: 63

The ubiquitous suburban shopping mall scattered along the limits of American cities have been fading across the landscape since the 
1960s. This decline has accelerated in recent years as online retail has surged. Because shopping malls have generalizable locations and 
footprints and a nearly identical hierarchy of ingress and egress locations, they are ideal for this type of digital network analysis. These 
prototypical building forms have been analyzed in a multitude of case studies and traditional design research, resulting in new models 
used for retro�tting and repairing suburban excesses (Dunham-Jones, 2011 and Tachieva, G. 2010). However, recent innovations in the 
retail sector have usurped many of the regular bene�ts of urban in�ll, and a new responsive archetype is needed. What better way than 
harnessing the algorithms that guide your car to direct a more walkable, safe and e�cient re-design.  

This research applies the two-dimensional path of travel prediction software (Rhino + Grasshopper) to existing mall sites as a mechanism 
to extract the most connective routes and suitable residual spaces for future uses. The data obtained can then be analyzed to dictate the 
most appropriate forms and locations for open areas, paths and nodes, stormwater infrastructure and maximize pedestrian movement 
and future retail opportunities. This work seeks to create a methodology which can be replicated for in�ll projects of prototypical 
suburban shopping mall sites in the future.  

We propose a dynamic pedestrian routing model for maximizing e�ciencies and uses when applied to prototypical shopping malls. The 
results suggest a new responsive model that can reduce walking distances between necessary uses, harness path prediction software, and 
guide the performance of landscape and building systems on similar suburban sites.

 *Fischer, D., Montoya, C., Song, Y. 2019. “Utlilizing two-dimensional path of travel prediction software to maximize e�ciency and desirable in�ll of declining shopping mall sites.” 
  Sacramento, California: CELA

People and commerce share a long standing 
symbiotic relationship, which can be rooted 
back to the earliest of formations of cities. 
Classic marketplaces, such as agoras, were 
the centers of life and a crucial component of 
a city’s urban fabric. The exchange of goods, 
ideas and services occurred there. Agoras, 
morphed into town squares and ultimately 
downtowns. While the scenes and names 
changed with time the people factor 
remained the same. The rapid suburban 
expansion of the mid-1990s overwhelmed 
American cities and put economic pressures 
on downtowns across the country. Historical 
marketplaces began to morph into 
ubiquitous suburban shopping malls. Malls 
attempted to simulate the right atmosphere 
and arti�cially program the user’s 
experience. This formula proved successful 
for a small period of time; but for the last two 
decades shopping malls, along with the 

The following retro�tted mall site case studies were analyzed utilizing the design standards set forth in the Urban Repair 
Manual, by Galina Tachieva. The following list will be used as a basic design metric:
  
 In�ll Design- The introduction of new bulding types and uses.
  Transportation- The repair or reconnection of thoroughfares to increase site access.
  Parking- The rationalizing and downsizing of overscaled parking lots.
  Open Spaces- De�ne and inject open spaces within the in�ll design.  

Common design components derived from this case study assessment will be utilized to create a set of design project 
elements  to be pursued in the design implementation.    

case study researchcase study research

Thesis abstract Harnessing the algorithms 
that guide your car to direct 
a more walkable, safe, and 
efficient re-design.
   (Fischer, Montoya, Song, 2019)

Mix-use Buildings
 Retail/O�ce or Retail/Housing Buildings. Ensure 
the open space around it matches building 
typology appropriately.

Cultural/Events Center
 Buildings or spaces that allow large congregations 
of people. This will require a large footprint, but be 
�exible to remain available for other uses.

Civic Services
 Program Civic entities within the site to attract a 
more diverse group of users. Post O�ce, DOT, 
libraries, etc.

Parking Structures
 Consolidate parking by building up parking 
structures to support site needs.

Neigborhood Park
 Can be placed adjacent to the event center to 
create a multipurpose green space. Provide Ice 
Skating or other multi-seasonal activities to keep 
the space activate throughout the seasons.

Centrally Located Plaza
 Place of convergence, sitting opportunities, 
Interactive Water feature.

Emerging Transportation 
 Understand and plan for transportation needs of 
the future. Uber/Lyft pick up services, bike and 
scooter share programs.

Rapid Bus Connections
 Public transit connection required to allow for 
better connectivity. Enhance main thoroughfare 
to allow for better mobility of buses and program 
an e�cient stop. 

entire retail sector, have experienced a 
sustained decline. The emergence of online 
shopping, which made the experience for 
shoppers seamless and expedient, is largely 
held responsible for this decline. This 
negative trend has created an economic 
pressure on retail development. Developers 
and designers around the globe are creating 
models and guidelines, looking for a 
solution to curb their decline. A favored 
technique borrows from urbanist design 
language. These interventions focus on 
increasing density, adding site amenities, 
and implementing new methods of 
advertising to incentivize user participation. 
However, these guidelines have been 
exhausted and we continue to see retail 
chains of all sizes close their doors or �le for 
bankruptcy on a weekly basis. This 
ine�ectiveness, raises the need for a new 
archetype in the language methodology of 
design.

This thesis explores an area of in�ll design 
that remains unexplored. The concept of 
expediting movement, easing transaction 
and encouraging civic exchanges in in�ll 
design speci�cally the redesign of retail 
spaces. The site of shopping malls are largely 
generic in dimensionality and building 
footprint, making them an ideal candidate 
for the application of a predictive path of 
travel network analysis software. The goal of 
this thesis is to produce a new methodology 
for in�ll design. A methodology which can 
be replicated in similar sites across the 
country.     

Utilizing research by John J. Fruin on optimal pedestrian movement 
through space, the perimeter of the site was � lled with equally 
spaced points of origin to represent a suitable level-of-service C. 
A hexagonal grid draped over the site acted as the movement 
network. The parameters for the network analysis produced a total 
of 520 unique paths of travel. The hierarchy of each circle represents 
its level of use in a range of 01 - 83 times of use.

A network was extrapolated from the analysis, giving the researcher 
a template from which to begin the conceptual design process. 
Having this result as the driving mechanism for design, allows 
for the optimization of circulation, exchange, and open spaces in 
design solution.  

SITE BASE MODEL 

INITAL ANALYSIS

ROUTES AND HIERARCHY

EXTRAPOLATED NETWORK FROM DATA

The test site is approximately 5-million square feet of contiguous 
private property. With an almost 2 mile perimeter to its nearly rect-
angular boundaries, the mall building structure itself rests at the 
heart of the site. An inventory of all site elements, parking stalls, 
minor structures, entryways, and interior corridors were drawn in a 
two-dimensional plane.

This layering allowed us to extrapolate the most used route sec-
tions and be able to rank them into 7 levels of routing density. The 
next step was to remove excess data from the model. As this study 
focused primarily on exterior patterns of movement, we excluded 
data gathered from interior corridors of the mall structure. The spa-
tial data was tabulated and coded by color range.

42nd street south

17th avenue south

i-29 / HWY 81

13th Avenue south 

(e) WEST ACRES

      C
INEMA

master plan
 reimagining the WEst Acres Mall site 

(e) west acres mall

(e) best buy

(e) food court

(e) MAcy’s 

(e) JcPenny

(E) target

15th street south

weST aCRES SQUARE

(SITE �)

COMMUNITY 

AMPHITEATHER

CIVIC CENTER

GREAT LAWN / iCE RINK

��TH AVENUE 

GRAND PROMENADE

WEST  ACRES

NEIGHBORHOOD PARK

weST aCRES HUB

(SITE �)
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PROPOSED INFILLEXISTING SITE 

PARTITIONED BUILDING TYPES

CONNECTIVE NETWORK

PARKING + UTILITY ACCESS

PLAZA TYPOLOGY

GREENSPACE TYPOLOGY

ESTIMATED NEW BUILT SQUARE FOOTAGE 
 ≈ 7,500,000 sq.ft.

ESTIMATED NEW OPEN SPACE  SQUARE FOOTAGE 
 ≈1,600,000 sq.ft.

PEDESTRIAN CORRIDORS TO BE  NO LESS THAN 20’  WIDE, 
SIDEWALKS TO BE NO LESS THAN 10’ IN ALL OTHER 
INSTANCES 

ELEVATED BIKE LANE ON ALL VEHICLE THOURUGHFARES 
TO BE NO LESS THAN 9’ WIDE

TRANSIT HUBS TO SUPPORT APP BASED RIDE SHARE 
TRANSPORTATION AND PUBLIC TRANSIT

ESTIMATED DESIGNATED PLAZA SPACE SQUARE FOOTAGE
 ≈580,000 sq.ft

ESTIMATED LEASEABLE SQUARE FOOTAGE 
 ≈4,100,000 sq.ft.

CIVIC
≈576,000 sq.ft.

BUSINESS
≈1,014,000  sq.ft

RESIDENTIAL
≈2,030,000 sq.ft.

RETAIL
≈480,000

PROJECT GOALS INCLUDED
 

To directly apply research � ndings, in an e� ort to have optimal 
connectivity throughout the generated design
 
To create high performing public spaces along the connective network, to 
provide users with the necessary stimulus to make the site their own 

To compartmentalize parking and maintain adequate levels needed  to 
support in� ll

The culminated design achieved the desired projects goals, as 
illustrated by the diagramatic design components and site design. 

SITE BOUNDARY PERIMETER
 ≈110 Acres

EXISTING MALL SQUARE FOOTAGE
≈790,000 sq.ft.

PARKING COUNT
≈5,000 INDIVIUAL SPOTS

NO MIX-USE BUILDINGS  PRESENT

ESTIMATED ADDED PARKING SPOT COUNT WITH 
PROPOSED STRUCTURES   

 ≈6,400 INDIVIDUAL SPOTS

ESTIMATED DESIGNATED GREENSPACE SQUARE FOOTAGE   
 ≈1,020,000 sq.ft.

west acres square w/ bus stop scene

wEEKEND open air market space scene

mall to public square section
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west acres square
 an open canvas for user to define and interpret 

large focal sculpture

elevated plaza  slab 

formal plaza planting
light speciment tree
-Ie. Japanese MAple or
 NDSU PAper Birch 

rapid bus station 

rideshare dropoff/pickup +
Open Air Market space

seating and lighting fixture   

movable seating opportunity    

Pocket Plaza
w/ water feature

det / a  

sec / a 
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dETAIL - aSECTION - a

(e) F
ood court

west acres hub
 a center of activity for the entire day

Grab-n-Go eating

elevated plaza  slab 

pedestrian/utility corridor 
along perimeter 

late night retail/commercial 
store fronts small event stage w/ lawn  

rideshare dropoff/pickup +
Open Air Market space

splash fountain
+ play area 

post office and office space 

sec / B 

DET / B 
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sign detail

dETAIL - b
SECTION - b
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splash fountain w/ grab and go patreons scene

pERFORMANCE stage with nightlife scene
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Stage to storefront section
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(e) JcPenny

(e) MAcy’s 
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